
STATE WATER RESOURCES CONTROL BOARD 

RESOLUTION NO o 68-16 

STATEMENT OF POLICY WITH RESPECT TO
 
MAINTAINING HIGH QUALITY OF WATERS IN CALIFORNIA
 

WHEREAS the California Legislature has declared that it is the 
policy of the State that the granting of permits and licenses 
for unappropriated water and the disposal of wastes into the 
waters of the State shall be so regulated as to achieve highest 
water quality consistent with maximum benefit to the people of 
the State and shall be controlled so as to promote the peace~ 
health, safety and welfare of the people of the State; and 

WHEREAS water quality control policies have been and are being 
adopted for waters of the State; and 

WHEREAS the quality of some waters of the State is higher than 
that established by the adopted policies and it is the intent 
and purpose of this Board that such higher quality shall be 
maintained to the maximum extent possible consistent with the 
declaration of the Legislature; 

NOW, THEREFORE, BE IT RESOLVED: 

10	 Whenever the existing quality of water is better than the 
quality established in policies as of the date on which 
such policies become effective, such existing high quality 
will be maintained until it has been demonstrated to the 
State that any change will be consistent with maximum bene
fit to the people of the State, will not unreasonably affect 
present and ariticipated beneficial use of such water and 
will not result in water quality less than that prescribed 
in the policies. 

2.	 Any activity which produces or may produce a waste or in
creased volume or concentration of waste and which dis
charges or proposes to discharge to existing high quality 
waters will be required to meet waste discharge requirements 
which will result in the best practicable treatment or con
trol of the discharge necessary to assure that (a) a pollu
tion or nuisance will not occur and (b) the highest water 
quality consistent with maximum benefit to the people of 
the State will be maintained. 

3.	 In implementing this policy, the Secretary of the Interior 
will be kept advised and will be provided with such infor
mation as he will need to discharge his responsibilities 
under the Federal Water Pollution Control Act. 
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BE IT FURTHER RESOLVED that a copy of this resolution be for
warded to the Secretary of the Interior as part of California's 
water quality control policy submissiono 

CERTIFICATION 

The undersigned, Executive Officer of the State water Resources' 
Control Board, does hereby certify that the foregoing is a full, 
true, and correct copy of a resolution duly and regularly adopted 
at a meeting of the State Water Resources Control Board held on 

::::::r :::o~::8~8, 1968	 ~ 6u ~~~Ov----
K~. M~111gan~ 
Executive Officer 
State Water Resources 
Control Board 
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SELECTED PROVISIONS OF THE COASTAL ZONE ACT
REAUTHORIZATION AMENDMENTS OF 1990

[As Amended Through P.L. 106–580, Dec. 29, 2000]

SECTION 1. SHORT TITLE.
This Act may be cited as the ‘‘Omnibus Budget Reconciliation

Act of 1990’’.

* * * * * * *

TITLE VI—ENERGY AND
ENVIRONMENTAL PROGRAMS

* * * * * * *

Subtitle C—Amendments to Coastal Zone
Management Act of 1972

SEC. 6201. SHORT TITLE.
This subtitle may be cited as the ‘‘Coastal Zone Act Reauthor-

ization Amendments of 1990’’.
SEC. 6202. FINDINGS AND PURPOSE OF THIS SUBTITLE.

Sec. 6202
(a) FINDINGS.—Congress finds and declares the following:

(1) Our oceans, coastal waters, and estuaries constitute a
unique resource. The condition of the water quality in and
around the coastal areas is significantly declining. Growing
human pressures on the coastal ecosystem will continue to de-
grade this resource until adequate actions and policies are im-
plemented.

(2) Almost one-half of our total population now lives in
coastal areas. By 2010, the coastal population will have grown
from 80,000,000 in 1960 to 127,000,000 people, an increase of
approximately 60 percent, and population density in coastal
counties will be among the highest in the Nation.

(3) Marine resources contribute to the Nation’s economic
stability. Commercial and recreational fishery activities sup-
port an industry with an estimated value of $12,000,000,000 a
year.

(4) Wetlands play a vital role in sustaining the coastal
economy and environment. Wetlands support and nourish fish-
ery and marine resources. They also protect the Nation’s
shores from storm and wave damage. Coastal wetlands con-
tribute an estimated $5,000,000,000 to the production of fish

Q:\COMP\WATER2\CZARA90

December 29, 2000 

0008388



340Sec. 6217 COASTAL ZONE ACT REAUTHORIZATION AMDTS OF 1990

and shellfish in the United States coastal waters. Yet, 50 per-
cent of the Nation’s coastal wetlands have been destroyed, and
more are likely to decline in the near future.

(5) Nonpoint source pollution is increasingly recognized as
a significant factor in coastal water degradation. In urban
areas, storm water and combined sewer overflow are linked to
major coastal problems, and in rural areas, run-off from agri-
cultural activities may add to coastal pollution.

(6) Coastal planning and development control measures
are essential to protect coastal water quality, which is subject
to continued ongoing stresses. Currently, not enough is being
done to manage and protect our coastal resources.

(7) Global warming results from the accumulation of man-
made gases, released into the atmosphere from such activities
as the burning of fossil fuels, deforestation, and the production
of chlorofluorocarbons, which trap solar heat in the atmosphere
and raise temperatures worldwide. Global warming could re-
sult in significant global sea level rise by 2050 resulting from
ocean expansion, the melting of snow and ice, and the gradual
melting of the polar ice cap. Sea level rise will result in the
loss of natural resources such as beaches, dunes, estuaries, and
wetlands, and will contribute to the salinization of drinking
water supplies. Sea level rise will also result in damage to
properties, infrastructures, and public works. There is a grow-
ing need to plan for sea level rise.

(8) There is a clear link between coastal water quality and
land use activities along the shore. State management pro-
grams under the Coastal Zone Management Act of 1972 (16
U.S.C. 1451 et seq.) are among the best tools for protecting
coastal resources and must play a larger role, particularly in
improving coastal zone water quality.

(9) All coastal States should have coastal zone manage-
ment programs in place that conform to the Coastal Zone Man-
agement Act of 1972, as amended by this Act.
(b) PURPOSE.—It is the purpose of Congress in this subtitle to

enhance the effectiveness of the Coastal Zone Management Act of
1972 by increasing our understanding of the coastal environment
and expanding the ability of State coastal zone management pro-
grams to address coastal environmental problems.

* * * * * * *
SEC. 6217. PROTECTING COASTAL WATERS.

(a) IN GENERAL.—
(1) PROGRAM DEVELOPMENT.—Not later than 30 months

after the date of the publication of final guidance under sub-
section (g), each State for which a management program has
been approved pursuant to section 306 of the Coastal Zone
Management Act of 1972 shall prepare and submit to the Sec-
retary and the Administrator a Coastal Nonpoint Pollution
Control Program for approval pursuant to this section. The
purpose of the program shall be to develop and implement
management measures for nonpoint source pollution to restore
and protect coastal waters, working in close conjunction with
other State and local authorities.

Q:\COMP\WATER2\CZARA90

December 29, 2000 

0008389



341 Sec. 6217COASTAL ZONE ACT REAUTHORIZATION AMDTS OF 1990

(2) PROGRAM COORDINATION.—A State program under this
section shall be coordinated closely with State and local water
quality plans and programs devel-oped pursuant to sections
208, 303, 319, and 320 of the Federal Water Pollution Control
Act (33 U.S.C. 1288, 1313, 1329, and 1330) and with State
plans developed pursuant to the Coastal Zone Management Act
of 1972, as amended by this Act. The program shall serve as
an update and expansion of the State nonpoint source manage-
ment program developed under section 319 of the Federal
Water Pollution Control Act, as the program under that section
relates to land and water uses affecting coastal waters.
(b) PROGRAM CONTENTS.—Each State program under this sec-

tion shall provide for the implementation, at a minimum, of man-
agement measures in conformity with the guidance published
under subsection (g), to protect coastal waters generally, and shall
also contain the following:

(1) IDENTIFYING LAND USES.—The identification of, and a
continuing process for identifying, land uses which, individ-
ually or cumulatively, may cause or contribute significantly to
a degradation of—

(A) those coastal waters where there is a failure to at-
tain or maintain applicable water quality standards or pro-
tect designated uses, as determined by the State pursuant
to its water quality planning processes; or

(B) those coastal waters that are threatened by rea-
sonably foreseeable increases in pollution loadings from
new or expanding sources.
(2) IDENTIFYING CRITICAL COASTAL AREAS.—The identifica-

tion of, and a continuing process for identifying, critical coastal
areas adjacent to coastal waters referred to in paragraph (1)(A)
and (B), within which any new land uses or substantial expan-
sion of existing land uses shall be subject to management
measures in addition to those provided for in subsection (g).

(3) MANAGEMENT MEASURES.—The implementation and
continuing revision from time to time of additional manage-
ment measures applicable to the land uses and areas identified
pursuant to paragraphs (1) and (2) that are necessary to
achieve and maintain applicable water quality standards under
section 303 of the Federal Water Pollution Control Act (33
U.S.C. 1313) and protect designated uses.

(4) TECHNICAL ASSISTANCE.—The provision of technical and
other assistance to local governments and the public for imple-
menting the measures referred to in paragraph (3), which may
include assistance in developing ordinances and regulations,
technical guidance, and modeling to predict and assess the ef-
fectiveness of such measures, training, financial incentives,
demonstration projects, and other innovations to protect coast-
al water quality and designated uses.

(5) PUBLIC PARTICIPATION.—Opportunities for public par-
ticipation in all aspects of the program, including the use of
public notices and opportunities for comment, nomination pro-
cedures, public hearings, technical and financial assistance,
public education, and other means.
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(6) ADMINISTRATIVE COORDINATION.—The establishment of
mechanisms to improve coordination among State agencies and
between State and local officials responsible for land use pro-
grams and permitting, water quality permitting and enforce-
ment, habitat protection, and public health and safety, through
the use of joint project review, memoranda of agreement, or
other mechanisms.

(7) STATE COASTAL ZONE BOUNDARY MODIFICATION.—A pro-
posal to modify the boundaries of the State coastal zone as the
coastal management agency of the State determines is nec-
essary to implement the recommendations made pursuant to
subsection (e). If the coastal management agency does not have
the authority to modify such boundaries, the program shall in-
clude recommendations for such modifications to the appro-
priate State authority.
(c) PROGRAM SUBMISSION, APPROVAL, AND IMPLEMETATION.—

(1) REVIEW AND APPROVAL.—Within 6 months after the
date of submission by a State of a program pursuant to this
section, the Secretary and the Administrator shall jointly re-
view the program. The program shall be approved if—

(A) the Secretary determines that the portions of the
program under the authority of the Secretary meet the re-
quirements of this section and the Administrator concurs
with that determination; and

(B) the Administrator determines that the portions of
the program under the authority of the Administrator
meet the requirements of this section and the Secretary
concurs with that determination.
(2) IMPLEMENTATION OF APPROVED PROGRAM.—If the pro-

gram of a State is approved in accordance with paragraph (1),
the State shall implement the program, including the manage-
ment measures included in the program pursuant to subsection
(b), through—

(A) changes to the State plan for control of nonpoint
source pollution approved under section 319 of the Federal
Water Pollution Control Act; and

(B) changes to the State coastal zone management
program developed under section 306 of the Coastal Zone
Management Act of 1972, as amended by this Act.
(3) WITHHOLDING COASTAL MANAGEMENT ASSISTANCE.—If

the Secretary finds that a coastal State has failed to submit an
approvable program as required by this section, the Secretary
shall withhold for each fiscal year until such a program is sub-
mitted a portion of grants otherwise available to the State for
the fiscal year under section 306 of the Coastal Zone Manage-
ment Act of 1972, as follows:

(A) 10 percent for fiscal year 1996.
(B) 15 percent for fiscal year 1997.
(C) 20 percent for fiscal year 1998.
(D) 30 percent for fiscal year 1999 and each fiscal year

thereafter.
The Secretary shall make amounts withheld under this para-
graph available to coastal States having programs approved
under this section.
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(4) WITHHOLDING WATER POLLUTION CONTROL ASSIST-
ANCE.—If the Administrator finds that a coastal State has
failed to submit an approvable program as required by this sec-
tion, the Administrator shall withhold from grants available to
the State under section 319 of the Federal Water Pollution
Control Act, for each fiscal year until such a program is sub-
mitted, an amount equal to a percentage of the grants awarded
to the State for the preceding fiscal year under that section, as
follows:

(A) For fiscal year 1996, 10 percent of the amount
awarded for fiscal year 1995.

(B) For fiscal year 1997, 15 percent of the amount
awarded for fiscal year 1996.

(C) For fiscal year 1998, 20 percent of the amount
awarded for fiscal year 1997.

(D) For fiscal year 1999 and each fiscal year there-
after, 30 percent of the amount awarded for fiscal year
1998 or other preceding fiscal year.

The Administrator shall make amounts withheld under this
paragraph available to States having programs approved pur-
suant to this subsection.
(d) TECHNICAL ASSISTANCE.—The Secretary and the Adminis-

trator shall provide technical assistance to coastal States and local
governments in developing and implementing programs under this
section. Such assistance shall include—

(1) methods for assessing water quality impacts associated
with coastal land uses;

(2) methods for assessing the cumulative water quality ef-
fects of coastal development;

(3) maintaining and from time to time revising an inven-
tory of model ordinances, and providing other assistance to
coastal States and local governments in identifying, developing,
and implementing pollution control measures; and

(4) methods to predict and assess the effects of coastal land
use management measures on coastal water quality and des-
ignated uses.
(e) INLAND COASTAL ZONE BOUNDARIES.—

(1) REVIEW.—The Secretary, in consultation with the Ad-
ministrator of the Environmental Protection Agency, shall,
within 18 months after the effective date of this title, review
the inland coastal zone boundary of each coastal State program
which has been approved or is proposed for approval under sec-
tion 306 of the Coastal Zone Management Act of 1972, and
evaluate whether the State’s coastal zone boundary extends in-
land to the extent necessary to control the land and water uses
that have a significant impact on coastal waters of the State.

(2) RECOMMENDATION.—If the Secretary, in consultation
with the Administrator, finds that modifications to the inland
boundaries of a State’s coastal zone are necessary for that
State to more effectively manage land and water uses to pro-
tect coastal waters, the Secretary, in consultation with the Ad-
ministrator, shall recommend appropriate modifications in
writing to the affected State.
(f) FINANCIAL ASSISTANCE.—
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(1) IN GENERAL.—Upon request of a State having a pro-
gram approved under section 306 of the Coastal Zone Manage-
ment Act of 1972, the Secretary, in consultation with the Ad-
ministrator, may provide grants to the State for use for devel-
oping a State program under this section.

(2) AMOUNT.—The total amount of grants to a State under
this subsection shall not exceed 50 percent of the total cost to
the State of developing a program under this section.

(3) STATE SHARE.—The State share of the cost of an activ-
ity carried out with a grant under this subsection shall be paid
from amounts from non-Federal sources.

(4) ALLOCATION.—Amounts available for grants under this
subsection shall be allocated among States in accordance with
regulations issued pursuant to section 306(c) of the Coastal
Zone Management Act of 1972, except that the Secretary may
use not more than 25 percent of amounts available for such
grants to assist States which the Secretary, in consultation
with the Administrator, determines are making exemplary
progress in preparing a State program under this section or
have extreme needs with respect to coastal water quality.
(g) GUIDANCE FOR COASTAL NONPOINT SOURCE POLLUTION

CONTROL.—
(1) IN GENERAL.—The Administrator, in consultation with

the Secretary and the Director of the United States Fish and
Wildlife Service and other Federal agencies, shall publish (and
periodically revise thereafter) guidance for specifying manage-
ment measures for sources of nonpoint pollution in coastal wa-
ters.

(2) CONTENT.—Guidance under this subsection shall in-
clude, at a minimum—

(A) a description of a range of methods, measures, or
practices, including structural and nonstructural controls
and operation and maintenance procedures, that constitute
each measure;

(B) a description of the categories and subcategories of
activities and locations for which each measure may be
suitable;

(C) an identification of the individual pollutants or
categories or classes of pollutants that may be controlled
by the measures and the water quality effects of the meas-
ures;

(D) quantitative estimates of the pollution reduction
effects and costs of the measures;

(E) a description of the factors which should be taken
into account in adapting the measures to specific sites or
locations; and

(F) any necessary monitoring techniques to accompany
the measures to assess over time the success of the meas-
ures in reducing pollution loads and improving water qual-
ity.
(3) PUBLICATION.—The Administrator, in consultation with

the Secretary, shall publish—
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(A) proposed guidance pursuant to this subsection not
later than 6 months after the date of the enactment of this
Act; and

(B) final guidance pursuant to this subsection not later
than 18 months after such effective date.
(4) NOTICE AND COMMENT.—The Administrator shall pro-

vide to coastal States and other interested persons an oppor-
tunity to provide written comments on proposed guidance
under this subsection.

(5) MANAGEMENT MEASURES.—For purposes of this sub-
section, the term ‘‘management measures’’ means economically
achievable measures for the control of the addition of pollut-
ants from existing and new categories and classes of nonpoint
sources of pollution, which reflect the greatest degree of pollut-
ant reduction achievable through the application of the best
available nonpoint pollution control practices, technologies,
processes, siting criteria, operating methods, or other alter-
natives.
(h) AUTHORIZATIONS OF APPROPRIATIONS.—

(1) ADMINISTRATOR.—There is authorized to be appro-
priated to the Administrator for use for carrying out this sec-
tion not more than $1,000,000 for each of fiscal years 1992,
1993, and 1994.

(2) SECRETARY.—(A) Of amounts appropriated to the Sec-
retary for a fiscal year under section 318(a)(4) of the Coastal
Zone Management Act of 1972, as amended by this Act, not
more than $1,000,000 shall be available for use by the Sec-
retary for carrying out this section for that fiscal year, other
than for providing in the form of grants under subsection (f).

(B) There is authorized to be appropriated to the Secretary
for use for providing in the form of grants under subsection (f)
not more than—

(i) $6,000,000 for fiscal year 1992;
(ii) $12,000,000 for fiscal year 1993;
(iii) $12,000,000 for fiscal year 1994; and
(iv) $12,000,000 for fiscal year 1995.

(i) DEFINITIONS.—In this section—
(1) the term ‘‘Administrator’’ means the Administrator of

the Environmental Protection Agency;
(2) the term ‘‘coastal State’’ has the meaning given the

term ‘‘coastal state’’ under section 304 of the Coastal Zone
Management Act of 1972 (16 U.S.C. 1453);

(3) each of the terms ‘‘coastal waters’’ and ‘‘coastal zone’’
has the meaning that term has in the Coastal Zone Manage-
ment Act of 1972;

(4) the term ‘‘coastal management agency’’ means a State
agency designated pursuant to section 306(d)(6) of the Coastal
Zone Management Act of 1972;

(5) the term ‘‘land use’’ includes a use of waters adjacent
to coastal waters; and

(6) the term ‘‘Secretary’’ means the Secretary of Com-
merce.

* * * * * * *
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,C- ‘. 
STATE OF CALIFORNIA 

STATE WATER RESOURCES CONTROL BOARD 

In the Matter of the Petition of 

CITIZENS FOR A BETTER ENVIRONMENT, ) 
SAVE SAN FRANCISCO BAY ASSOCIATION, ) 
AND SANTA CLARA VALLEY AUDUBON 
SOCIETY 

i 
For Review of Waste Discharge 1 
Requirements Order No. 90-094 of the ) 
California Regional Water Quality ) 
Control Board, San Francisco Bay 
Region. Our File No. A-695. ; 1 

ORDER NO. WQ 91-03 

BY THE BOARD: 

On July 23, 1990, the State Water Resources Control 

Board (State Board) received a petition from Citizens for a 

i - Better Environment, Save San Francisco Bay Association and Santa 

Clara Valley Audubon Society (petitioners). The petition sought 

review of waste discharge requirements adopted by the Regional 

Water Quality Control Board, San Francisco Bay Region (Regional 

Board) in Order No. 90-094, regulating discharges of storm water1 

from municipal separate storm sewers throughout the Santa 

Valley. The storm drains discharge to creeks and streams 

are tributary to South San Francisco Bay (South Bay). 

Clara 

which 

The issues raised in the petition are complex, and 

concern two major federal regulatory programs--storm water 

1 There are variant spellings of “storm water” and “stormwater” found in 
relevant statutes, regulations, and case law. We will adopt “storm water 
but quoted materials using ’ stormwater” will also appear in this Order. 
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regulation and regulation of water bodies which do not attain 

water quality standards. Given the complexity of these issues, 

we will review the background and requirements of these programs, 

and the application of these programs to municipal storm water 

discharges throughout the Santa Clara Valley. 

We note that the Regional Water Quality Control Board, 

Los Angeles Region, issued a separate permit regulating storm 

water discharges from municipalities in the Los Angeles area, 

which we have also reviewed. Order No. WQ 91-04, which is also 

being issued today, explores many of the same issues as this 

Order. In preparing this Order, we have reviewed the documents 

submitted by persons interested in the Los Angeles petition. 

I. BACKGROUND 

A. The Need for a Storm Water Requlatory Proqram 

Through the natural hydrologic cycle, precipitation 

condenses from clouds and falls on land surfaces where it 

disperses in several ways. Water may be temporarily captured in 

the soil so plants may use and then transpire it. Rain or 

snowfall may also quickly evaporate or may infiltrate the surface 

soil to replenish ground water. Rain water and snow melt flow 

over land areas and replenish creeks, streams, rivers and lakes. 

But this runoff accumulates a variety of pollutants including 

minerals, nutrients, bacteria, 

and debris as it flows through 

suspended material, heavy metals 

the natural environment. Surface 

runoff also becomes degraded as plants and animals use it. 

Though gravitational flow 'eventually returns water to the ocean 

2. 
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and evaporation again transforms this water on a broad scale, the 

accumulation of pollutants in runoff water may substantially 

diminish water quality in a microcosm and thereby alter the 

balance of important natural cycles. 

In addition to the pollutants which accumulate in storm 

water runoff, pollutants also enter surface waters during dry 

weather through storm drain systems. Pollutants may be 

transported by wet weather flows or even by direct discharge to 

the storm drains, and later released to surface waters, even 

during times when there is no rainfall or snow melt. Examples of 

these dry-weather pollutant discharges include water line 

flushing, landscape irrigation, diverted stream flows, rising 

ground waters, foundation drains, air conditioning condensation, 

irrigation water, springs, water from crawl space pumps, footing 

drains, lawn watering, and individual residential car washing. 

While there is some confusion in the terminology which 

is used in the regulatory documents, the former type of 

discharge, which occurs as a direct result of storm events, is 

usually referred to as "storm water discharge," while the latter 

form of dry weather discharge is referred to as "urban runoff." 

Together, we shall most commonly refer to the phenomenon as 

"storm water discharge."2 Storm water discharges may be 

significant contributors of pollutants to surface waters. 

2 In regulations, the Environmental Protection Agency (EPA) adopted recently, 
"storm water" is defined as "storm water runoff, snow melt runoff, and surface 
runoff and drainage". 40 CFR Section 122.26(a)(13). While "storm water" thus 
includes urban runoff, it must be noted that discharges which are not composed 
of "storm water" (such as illicit discharges to the municipal system from 
industrial facilities) are prohibited by the regulations. Thus, many forms of 
urban runoff may in fact be prohibited. 

3. 

__..._. .- -.-... -- - - 
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B. Municipal Separate Storm Sewer Systems 

Municipal separate storm sewer systems essentially act 

as conduits for pollutants from diffuse sources throughout the 

urban environment and from discrete 

industrial activities. The systems 

this Order are owned or operated by 

or used for collecting or conveying 

point sources associated with 

to which we shall refer in 

public agencies, 

storm water, and 

combined sewer. 3 While separate storm sewer systems 

characterized as point sources within the meaning of 

Water Act, as' discussed hereinafter, the waste which 

are designed 

are not a 

are legally 

the Clean 

they 

discharge mostly originates as nonpoint, diffuse waste flows from 

urban development and activities (including residences, streets 

and commercial establishments). Municipal separate storm sewer 

systems are somewhat analogous to municipal sanitary sewer 

systems where those systems convey industrial wastewaters along 

with domestic sewage. The sanitary sewers simply transport 

industrial wastes to the treatment facility and then to the 

receiving water. However, storm water discharges, and the 

pollutants therein, are also highly variable, being affected 

greatly by such factors as storm events, land uses and receiving 

water conditions, and thus present even greater challenges for 

their regulation and control. 

3 40 CFR Section 122.26(b) (8). 
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C. Early Attempts to Requlate Storm Water Discharqes 

In 1972, Congress adopted the Federal Water Pollution 

Control Act Amendments of 1972 ,* which created a comprehensive 

program to protect surface waters. The Clean Water Act 

emphasizes the control, treatment and elimination of all 

pollutant sources in order to protect vital uses of the nation's 

waters. Because scant information about runoff existed in 1972, 

the Clean Water Act mandated further assessment of runoff, its 

constituent pollutants, the consequent water quality effects, and 

applicable control measures. Section 105 of the Act specified 

that the development and application of "waste management 

methods" to prevent, reduce, or eliminate pollutants from storm 

water runoff would be a national priority.5 

4 Public Law 92-500 (86 Stat. 816, enacted October 18, 1972); 33 USC 
Section 1151 et seq. Although characterized in the official title as 
"amendments", the 1972 FWPCA essentially rewrote the pre-1972 Federal Water 
Pollution Control Act. The 1972 amendments are commonly referred to as the 
Clean Water Act, and we will follow that practice. We shall use the 
enumeration of Clean Water Act sections, rather than the comparable 
United States Code designations. 

5 The pertinent portions of Section 105 state: 

11 (,a) The Administrator [of the Environmental Protection Agency] is 
authorized to conduct in the Environmental Protection Agency and to 
make grants to any state, municipality, or intermunicipal or 
interstate agency for the purpose of assisting in the development of 
(1) any project which will demonstrate a new or improved method of 
preventing, reducing, and eliminating the discharge into any waters of 
pollutants from sewers which carry storm water or both storm water and 
pollutants...." 

*** 
(d) In carrying out the provisions of this section, the Administrator 
shall conduct, on a priority basis, an accelerated effort to develop, 
refine, and achieve practical application of: 
(1) waste management methods applicable to point and nonpoint sources 
of pollutants to eliminate the discharge of pollutants, including, but 
not limited to, 'elimination of runoff of pollutants and the effects of 
pollutants from inplace or accumulated sources...." 
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The Clean Water Act also included a major new 

regulatory program intended to implement the Act's stated goal of 

eliminating the discharge of pollutants into surface waters by 

1985. Section 301 of the Act prohibits the discharge of any 

pollutant to navigable waters from a "point source"6 unless the 

discharge is authorized by a national pollutant discharge 

elimination system (NPDES) permit. The provisions for adoption 

of NPDES permits are contained in Section 402 of the Clean Water 

Act.7 

In 1973, EPA issued regulations which exempted 

categories of point sources of pollution from the permit 

requirements of Section 402.8 One of the categories of 

discharges exempted by the 1973 regulations was separate 

sewers containing only storm runoff uncontaminated by any 

certain 

storm 

industrial or commercial activity. In Natural Resources Defense 

Council v. Costle (D.C.Cir. 1977) 568 F.2d 1369, the court held 

6 A "point source" is defined in Section 502(14) as "any discernible, 
confined, and discrete conveyance, including but not limited to any pipe, 
ditch channel, tunnel, conduit, well, discrete fissure, container, rolling 
stock, concentrated animal feeding operation, or vessel or other floating 
craft, from which pollutants are or may be discharged." It is important to 
note that, while the discharge of storm water to surface waters is a discharge 
from a point source from a legal standpoint, these discharges have often been 
referred to in official documents as "nonpoint" discharges, in recognition of 
the manner in which they travel over land to the point of discharge. 

7 Section 402 authorizes states to administer the NPDES program within their 
boundaries. EPA has approved California's NPDES program. Pursuant to the 
provisions of the Porter-Cologne Water Quality Control Act (California Water 
Code Section 13000 et seq.), NPDES permits are issued by the Regional Water 
Quality Control Boards in California. 

8 See 38 Fed. Reg. 18000 (1973). 
m 
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that the Clean Water Act required NPDES permits for all 

discharges of pollutants from point sources, specifically 

including the discharge of storm water. In that opinion, the 

court encouraged the use of general permits and "alternative" 

permit conditions for storm water permits. It was not until 

1990, after several aborted attempts, that EPA finally issued 

regulations for the issuance of storm water permits.9 

D. Basin Planning Activities by the Reqional Board 

In 1975, the Regional Board adopted its Water Quality 

Control Plan for the San Francisco Bay Region (1975 Basin 

Plan).lO The 1975 Basin Plan broadly characterized suspected 

constituents in runoff and roughly estimated pollutant mass 

loadings from runoff throughout the region. These estimates 

were derived from several earlier, but limited runoff emission 

studies. In the 1975 Basin Plan, the Regional Board 

acknowledged the necessity to obtain further knowledge about 

storm water runoff and to undertake regulatory actions. Four 

fundamental control strategies were described for urban runoff: 

(1) Prevent contaminants from reaching urban land surfaces; (2) 

Improve street cleaning and cleansing of other public areas; 

9 40 CFR Parts 122, 123, and 124. See 55 Fed. Reg. 47990 
(November 16, 1990). 

I 0 .- 
10 The 1975 Basin Pian was approved by the State Board in Resolution 
No. 75-28. 
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(3) Treat runoff prior to discharge to receiving waters; and (4) 

New controls on land use and development.II 

The 1975 Basin Plan concluded that until more 

definitive research and study about runoff control strategies was 

conducted, the prudent regulatory path was to adopt and maintain 

reasonable source control measures and comprehensive monitoring 

programs. In approving the 1975 Basin Plan, the State Board 

stipulated that various actions in the Plan, including the urban 

runoff strategies, constituted recommendations which the State 

Board, the Regional Board and other agencies should consider 

further.12 

The 1975 Basin Plan identified beneficial uses for 

specified water bodies and listed water quality objectives to 

protect such uses. Among the water quality objectives listed in 

the 1975 Basin Plan was a narrative toxicity objective.13 

Compliance with the narrative toxicity objective was to be 

determined by bioassays. The Basin Plan further specified 

Nlimiting concentrations" for inorganic chemical constituents 

(primarily heavy metals) 

supply.14 

The 1975 Basin 

in waters used as domestic and municipal 

Plan did not specify numeric water 

quality objectives for the South Bay. It instead prohibited 

11 1975 Basin Plan, Chapter 5, "Nonpoint Source Measures", pages 5-39 through 
5-41. 

12 State Board Resolution No. 75-28. 

13 The objective requires that all waters be maintained free of toxic 
substances in toxic amounts. 1975 Basin Plan, page 4-11. 

14 1975 Basin Plan, at 4-18. page 
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continued wastewater discharges to the South Bay, with specified 

exceptions to this prohibition.l5 The Basin Plan also referred 

to various plans and policies of the State Board, including the 

"Water Quality Control Policy for the Enclosed Bays and Estuaries 

of California."16 However, the 1975 Basin Plan explicitly stated 

that this policy does not apply to wastes from "land runoff".17 

After approval of the Basin Plan by the State Board, 

the beneficial uses and water quality objectives contained 

therein were approved by EPA as water quality standards within 

the meaning of the Clean Water Act. Thus, in 1976 there were no 

numeric water quality objectives for the South Bay, and there was 

a general prohibition against discharges thereto, which did not 

apply to storm water discharges. 

In 1986, the Regional Board made substantial revisions 

to the Basin Plan.l8 The 1986 Basin Plan included numeric 

objectives for specific toxic pollutants (primarily heavy metals) 

in some of the surface waters in the Region. For surface waters 

15 1975 Basin Plan, pages 5-6 through 5-12 and S-47. 

16 The "Bays and Estuaries Policy", as this document is commonly known, was 
adopted on May 16, 1974. 

17 1975 Basin Plan, "Bays and Estuaries Policy", section at page 4-11. In the 
Bays and Estuaries Policy, the State Board had prohibited continued wstewater 
discharges to the South Bay, based on limited assimilative capacity, generally 
shallow depth and hydrodynamic circumstances restricting free movement and 
wide dispersion. 

18 The Regional Board amended the Basin Plan in Resolution No. 86-14, on 
December 17, 1986. This document will be referred to as "1986 Basin Plan". 
The State Board approved the revisions on May 21, 1987. 
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downstream from Carquinez Straits, the Regional Board adopted 

water quality objectives in Table III-2A, which were to be 

included in NPDES permits. 

The 1986 Basin Plan reiterated the necessity of site- 

specific, numeric water quality objectives for the South Bay, and 

did not apply the Table III-2A objectives there. The 1986 Basin 

Plan explained: 

"The South Bay below the Dumbarton Bridge is 
a unique, water quality limited, hydrodynamic and 
biological environment which merits continued 
special attention by the Board. Site specific 
water quality objectives are absolutely necessary 
in this area for two reasons. First, its unique 
hydrodynamic environment dramatically affects the 
environmental fate of pollutants. Second, 
potentially costly nonpoint source pollution 
control measures must be implemented to attain 
any objectives in this area. The costs of those 
measures must be factored into economic impact 
considerations by the Board in adopting any 
objectives for this area. Nowhere else in the 
Region will nonpoint source economic 
considerations have such an impact on the 
attainability of objectives. Therefore, for this 
area, the objectives contained in Tables III-2A 
and III-2B will be considered guidance only, and 
should be used as part of the basis for site 
specific objectives. Programs described in 
Chapter IV will be used to develop site specific 
objectives for it. Ambient conditions shall be 
maintained until site specific objectives are 
developed.111g 

The 1986 Basin Plan identified existing and potential 

beneficial uses for the South Bay and its tributary surface 

waters. Uses for the South Bay include industrial service 

SUPPlY, navigation, body contact and non-contact recreation, 

commercial and sport fishing, wildlife and rare and endangered 

species habitat, fish migration and spawning, shellfish 

19 1986 Basin Plan, page III-5. 
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harvesting and estuarine habitat.20 For the numerous surface 

water bodies tributary to the South Bay, the beneficial uses 

typically include municipal supply, agricultural supply, ground 

water recharge, body contact and non-contract recreation, cold 

and warm freshwater habitat, wildlife habitat, and fish migration 

and spawning. 

In order to protect beneficial uses, the 1986 Basin 

Plan contained a four-part implementation plan. The plan 

included point source control measures, nonpoint source control 

measures, estuarine management actions, and continued planning 

actions. While the plan for point sources included either 

specific effluent limitations to be included in NPDES permits or 

alternative limits based on site-specific water quality 

objectives, the plan for nonpoint sources did not contain such 

specific controls. It was noted 

wastes from diffuse sources such 

in the 1986 Basin Plan that 

as agricultural operations, 

onsite treatment and disposal systems, construction activities, 

urban runoff, spills and dredging had not been thoroughly 

investigated.21 

While the 1986 Basin Plan did not call for the 

immediate regulation of storm water runoff, the Plan did 

20 1986 Basin Plan, Table 2-1. 

21 As was noted earlier, while storm water runoff is legally a point source 
and must be regulated as such, many historical documents describe such 
discharges as nonpoint sources. Regardless of the nomenclature, such 
documents must be read in context. Where, as here, the Regional Board 
distinguished between point sources and nonpoint sources including storm water 
or urban runoff, we must interpret its intent to exclude storm water runoff 
from the rules for other point sources. In the Basin Plan, it is obvious that 
the Regional Board considered both storm water and urban runoff as nonpoint 
sources. 
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summarize the findings of several local and national studies 

concerning urban and storm water runoff.22 Collectively, these 

studies indicated that runoff varies considerably, but likely 

contributes significant quantities of pollutants, especially 

heavy metals, to the surface waters. The 1986 Basin Plan 

instituted actions to identify more thoroughly local runoff 

problems, to evaluate existing control measures, and to develop 

specific additional measures. Local governmental agencies and 

owners or operators of storm drain systems in the South Bay were 

required to submit detailed information and to identify and 

implement runoff control measures. 

E. Preliminary Control Activities in the Santa Clara 

Valley Storm Water System 

The information required by the 1986 Basin Plan . 

provided some data regarding operation of the municipal separate 

storm sewer system in the Santa Clara Valley. Throughout the 

Valley, a relatively flat region spanning approximately 700 

square miles between the Santa Cruz Mountains and the Diablo 

Range, a complex network of storm sewers and natural drainage 

courses collect and transport intermittent urban runoff and storm 

waters from urban, industrial, residential and undeveloped areas. 

The County of Santa Clara, the Santa Clara Valley Water District, 

and 13 cities23 own, operate, or maintain the municipal separate 

22 1986 Basin Plan, pages IV-39 through IV-41. 

23 The cities and towns are Campbell, Cupertino, LOS Altos, LOS Altos Hills, 
Los Gatos, Milpitas, Monte Sereno, Mountain View, Palo Alto, San Jose, 
Santa Clara, Saratoga and Sunnyvale. They are sometimes referred to in the 
record as "Santa Clara Valley Nonpoint Source Agencies". 
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storm sewers within the system. The collected flows are conveyed 

and discharged into numerous creeks, streams, rivers and other 

surface water bodies which comprise the Santa Clara hydrologic 

unit of the San Francisco hydrologic basin, and which are 

ultimately tributary to the South Bay.24 

In response to the 1986 Basin Plan requirements, the 

local agencies which discharge storm water runoff from their 

storm drain systems into Santa Clara Valley drainage courses 

developed an action plan to initiate a storm water runoff control 

program.25 The program consisted of three principal phases: (1) 

Dry- and wet-weather investigation and monitoring of pollutants 

in runoff flows and in receiving waters; (2) Identification and 

evaluation of alternative pollutant control measures; and (3) 

Development of an implementation plan. The local agencies and 

their consultants prepared and submitted reports when they 

completed each phase of the program. The UImplementation 

Program", the final phase, was completed in March 1990. This 

report described numerous individual and jurisdiction-wide runoff 

pollutant control measures and the institutional arrangement to 

implement them. 

24 The eleven principal drainages or "watersheds" of the Santa Clara Valleys 
include: Calabazas Creek, Coyote Creek and its tributaries, Guadalupe River 
and its tributaries, San Tomas Aquinos Creek, Saratoga Creek, Sunnyvale East 
drainage, Sunnyvale West drainage, Stevens Creek, Permanente Creek, 
San Francisquito Creek, and Adobe, Matadro, and Barron Creeks. 

25 Santa Clara Valley Nonpoint Source Discharge Evaluation Action Plan 
(July 1987). 

13. 

0008557



F. Water Quality Act of 1987 

1. Storm Water Provisions 

In 1987, the federal Clean Water Act was amended26 to 

add provisions specifically requiring a regulatory program for 

storm water discharges. Section 402 of the Clean Water Act was 

amended to add subsection 402(p), which establishes NPDES permit 

application requirements for municipal storm water discharges and 

for storm water discharges associated with industrial 

activities. 27 

Section 402(p)(l) provides that prior to October 1, 

1992, NPDES permits shall not be required for discharges 

composed entirely of storm water. Exceptions to this 

prohibition include discharges from municipal separate storm 

sewer systems serving a population of 250,000 or more 

(Section 402(p)(2)(C)) and where the "stormwater discharge 

contributes to a violation of a water quality standard or is a 

significant contributor of pollutants to waters of the United 

States". Section 204(p)(2)(E). Regarding municipal discharges, 

Section 402(p)(3)(B) provides: 

"Permits for discharges from municipal storm 
sewers--(i) may be issued on a system- or jurisdiction- 
wide basis; (ii) shall include a requirement to 
effectively prohibit non-stormwater discharges into , 
the storm sewers; and (iii) shall require controls to 
reduce the discharge of pollutants to the maximum 
extent practicable, including management practices, 
control techniques and system, design and 

26 The amendments are entitled Water Quality Act of 1987, Public Law 100-4 
(February 4, 1987). 

27 Section 405(p) of the Water Quality Act of 1987. 
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engineering methods, and such other provisions as the 
[EPA] Administrator or the State determines 
appropriate for the control of such pollutants." 
(Emphasis added.) 

The issues raised in this petition concern the portions 

of Section 402(p) addressing municipal discharges, especially the 

meaning of the requirement that municipalities must control and 

reduce pollutant discharges to the "maximum extent practicable". 

These issues will be discussed in detail hereafter. 

On December 

intended to implement 

statutory requirement 

February 4, 1989, the 

7, 1988, EPA issued draft regulations 

Section 402(p). However, despite the 

that EPA promulgate regulations by 

final regulations were not promulgated 

until November 16, 1990,28 after the Regional Board had issued 

a the permit which we are reviewing. 

- 

28 55’ Fed. Reg. 47990. 

n 
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2. Section 304(l) 

The Water Quality Act of 1987 also added Subsection 

304(l) to the Clean Water Act.2g Section 304(l) generally 

requires states to identify those surface waters which are 

adversely affected by toxic, conventional, and nonconventional 

pollutants. The surface waters may be included on any of three 

lists which must be prepared. The list which we shall discuss 

herein includes 

standards, "due 

29 Section 308(a) 
which states: 

waters which are not expected to meet applicable 

entirely or substantially to discharges from 

of the Water Quality Act of 1987 added Section 304(1)(l), 

"Not later than 2 years after February 4, 1987, each State shall submit to 
the Administrator for review, approval, and implementation under this 
subsection-- 

(A) a list of those waters within the State which after the application 
of effluent limitations required under section 1311(b)(2) of this title cannot 
reasonably be anticipated to attain or maintain (i) water quality standards 
for such waters reviewed, revised, or adopted in accordance with section 
1313(c)(Z)(b) of the title, due to toxic pollutants, or (ii) that water 
.quality which shall assure protection of public health, public water supplies, 
agricultural and industrial uses, and the protection and propagation of a 
balanced population of shellfish, fish and wildlife, and allow recreational 
activities in and on the water, 

(B) a list of all navigable waters in such State for which the State does 
not expect the applicable standard under section 1313 of this title will be 
achieved after the requirements of sections 1311(b), 1316, and 1317(b) of this 
title are met, due entirely or substantially to discharges from point sources 
of any toxic pollutants listed pursuant to section 1317(a) of this title; 

(c) for each segment of the navigable waters included on such lists, a 
determination of the specific point sources discharging any such toxic 
pollutant which is believed to be preventing or.impairing such water quality 
and the amount of each such toxic pollutant discharged by each such source; 
and: 

(0) for each such segment, an individual control strategy which the State 
determines will produce a reduction in the discharge of toxic pollutants from 
point sources identified by the State under this paragraph through the 
establishment of effluent limitations under section 1342 of this title and 
water quality standards under section 1313(c)(Z)(B) of this title, which 
reduction is sufficient, in combination with existing controls on point and 
nonpoint sources of pollution, to achieve the applicable water quality 
standard as soon as possible, but not later than 3 years after the date of the 
establishment of such strategy." 
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point sources". Section 304(l)(l)(B). The list is commonly 

known as the "B list". 

Section 304(l) also requires states to prepare 

"individual control strategies" (IIICS") to control toxic 

pollutant discharges. To implement Section 304(l), EPA 

promulgated regulations on June 2, 1989.30 The regulations 

interpret an "individual control strategy" to mean "a final NPDES 

permit with supporting documentation showing that effluent limits 

are consistent with an approved wasteload allocation, or other 

documentation which shows that the applicable water quality 

standards will be met not later than three years after an 

individual control strategy is established."31 

The ICS or permit must reduce toxic pollutant 

discharges from identified point sources "in combination with 

existing controls on point and nonpoint sources of 

pollutants".32 The regulations require ICS's for surface 

waters on the B list, i.e. for waters which do not or are not 

expected to achieve applicable water quality standards "due 

30 54 Fed. Reg. 23896. 

31 40 CFR Section 123.46(c). 

32. 40 CFR Section 123.46(a). 
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entirely or substantially to discharges from point sources" of 

toxic pollutants.33 

On February 3, 1989, the State Board sent EPA its B 

list of impaired waters and contributing point sources. The 

South Bay was included on this list because conditions violated 

the narrative receiving water quality objective for toxicity. 

Point sources which were identified as contributing to the 

violation of standards included three municipal wastewater 

treatment plants,34 and "stormdrains." The list identified seven 

toxic pollutants (cadmium, copper, lead, mercury, nickel, 

selenium and silver) as causing the impairment. 

G. Adoption of the Permit 

In an attempt to fulfill the numerous requirements 

the 1986 Basin Plan amendments, the provisions of state law 
-- 

of 

regarding adoption of waste discharge requirements,j5 the Clean 

Water Act provisions regarding storm water permits and 

33 40 CFR Section 130.10(d). The regulations only require ICS's for those II 
surface waters identified on the B list. 40 CFR Section 123.46(a). In a 
recent court decision, it was held that this interpretation was too narrow, 
and the regulations were remanded to EPA for reconsideration. Natural 
Resources Defenses Council v. Environmental Protection Agency (9th Cir. 1990) 
915 F.2d 1314. The other lists required under Section 304(l) are the "A(i) 
list" of surface waters not expected to attain water quality standards due to 
toxic pollutants (Section 304(1)(1)(A)(i)) and the "A(ii) list" of surface 
waters which will not attain water quality which "assure[s] protection of 
public health, public water supplies. agricultural and industrial uses, and 
the protection and propagation of a balanced population of shellfish, fish and 
wildlife, and allow recretional activities in and on the water". 
Section 304(1)(l)(ii). 

34 See our earlier order regarding these plants, Order No. WQ 90-5. 

, e- I . . 

35 California Water Code Section 13000 et seq. 
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Section 304(l), and the federal regulations. regarding 

Section 304(l), the Regional Board issued a draft NPDES permit 

for the Santa Clara Valley Nonpoint Sources Agencies' (the 

dischargers) storm water discharges throughout Santa Clara 

Valley. Public hearings were held by the'Regiona1 Board on 

May 16 and on June 20, 1990, and on the latter date the Regional 

Board adopted the NPDES permit (NPDES permit CA0029718; Regional 

Board Order No. 90-094). Subsequently, the petitioners filed a 

timely petition for review of the NPDES permit. On September 28, 

1990, EPA approved the permit as an ICS.36 

II. CONTENTIONS AND FINDINGS 

The petition raises a number of contentions which all 

address whether the permit must include numeric, water quality- 

._ based effluent limitations. The petitioners argue that, both as 

an NPDES permit regulating storm water discharges and as an ICS, 

the permit must prescribe numeric effluent limitations for toxic 

pollutants (specifically cadmium, copper, lead, mercury, nickel, 

selenium, silver and "toxic organic pollutants") in regulated 
0 

storm water discharges. 

The petitioners' arguments contend that numeric 

effluent limitations are required both pursuant to the legal 

I 
* 

36 The document transmitting EPA's approval constituted EPA's final agency 
action and is entitled, "Decision of the United States Environmental 
Protection Agency on Listings under Section 304(l) of the Clean Water Act 
Regarding the State of California." This Decision will be referred to as 
"304(l) Decision." On page 20, EPA states: "EPA approves NPDES permit 
CA0029718 as the individual control strategy for the South San Francisco Bay 
Stormdrains. The permit requires attainment of water quality standards in 
South San Francisco Bay." 
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requirements for NPDES permits generally and for ICS's 

specifically. The petitioners generally contend that the 

dischargers are causing pollutants to enter the South Bay and to 

violate water quality standards there, and that the only 

acceptable means to control this impact is to place numeric 

limitations on the dischargers' effluent. The petitioners also 

contend that the permit does not comply with statutory deadlines 

in the Clean Water Act. Finally, the petitioners seek inclusion 

of specified measures to reduce pollutants from transportation 

facilities and practices. 

In order to address the various arguments made by the 

petitioners, we must discuss some of the factual assumptions 

which the petitioners have made, along with the legal 

contentions. Our order of presentation.varies -somewhat -from 

petitioners', but all of the major points are covered.37 

A. Location of the Storm Water Discharges in the 

Santa Clara Valley 

the 

The petitioners' arguments are based on the premise 

that the dischargers' municipal separate storm sewer system 

discharges pollutants to the South Bay and that these discharges 

are significantly impairing its beneficial uses. The petitioners 

contend that these beneficial uses are jeopardized by the failure 

of the permit to contain numeric effluent limitations. As we 

shall explain, the petitioners' broad assertions vastly 

oversimplify the complex nature of the dischargers' flood control 

37 Any issue not specifically discussed herein is dismissed for failure to 
raise substantial issues appropriate for review. 23 Calif. Code of 
Regulations, Section 2052(a)(l). 
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and drainage facilities, imply that the storm sewer system 

discharges only into the South Bay, and misconstrue ambient water 
0 

quality criteria, receiving water quality standards and effluent 

limitations. 

The storm drains are generally point sources,38 which 

discharge upstream from the South Bay.3g While pollutants may be 

transported from the storm drains to the South Bay, the process 

of this transportation and the amounts of pollutants reaching the 

South Bay are unknown. 

The documents and reports required by the 1986 Basin 

Plan, and which accompanied the permit application, describe the 

dischargers' municipal separate storm sewer system. This system, 

a vast network of catchments, street gutters, conduits, pipes and 

channels, collects urban runoff flows and storm water flows from 

eleven distinct watersheds and a land area greater than 700 

square miles. Numerous outfalls (point sources) exist throughout 

the entire Santa Clara Valley, which discharge urban runoff and 

storm water flows into nearby natural surface waters. The permit 

38 The term "point source" is defined in the Clean Water Act as: 

II . . . any discernible, confined, and discrete conveyance, including but 
not limited to any pipe, ditch, channel, tunnel, conduit, well, 
discrete fissure, container, rolling stock concentrated animal feeding 
operation, or vessel or other floating craft, from which pollutants 
are or may be discharged..." Section 502(14). 

39 The documents prepared by the State Board and EPA pursuant to 
Section 304(l) speak only vaguely of "stormdrains" and do not specify to which 
specific stormdrains they refer. We do acknowledge that the petitioners may 
have read these documents to mean that a determination had been made that 
storm water discharges are known to contribute significant pollutants directly 
to the South Bay. However, as we will explain infra. the decision to list 
"stormdrains" as a point source on the B list was based on minimal information 
and a reading of Section 304(l) requiring listing under the circumstances. 
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covers the dischargers' entire jurisdiction. Many of the surface 

waters are separately identified in the Basin Plan, and water 

quality standards are established, as described above. The 

surface waters then flow into the South Bay. 

While the precise location of each outfall is not 

apparent in the record (and may not be known at this time), the 

dischargers' storm sewers generally convey waste to specific, 

identified receiving waters other than the South Bay. The permit 

contains a finding regarding the point of discharge: 

"Discharge consists of the surface runoff 
generated from various land uses in all the 
hydrologic subbasins in the basin which discharge 
into watercourses which in turn flow into South 
San Francisco Bay.U40 

The natural water courses to which the storm sewers 

discharge are not in themselves part of the dischargers' 

municipal separate storm'sewer system. The EPA regulations 

define the term "municipal separate storm sewer" as "a conveyance 

or system of conveyances (including roads with drainage systems, 

municipal streets, catch basins, curbs, gutters, ditches,.manmade 

channels, or storm drains)....lf41 In the Santa Clara Valley, the 

storm sewer outfalls discharge to the water courses upstream 

40 Permit, Finding Number 3. 

41 40 CFR Section 122.26(b)(8). 
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from the South Bay These water courses are themselves waters of 

the United States.42 

Storm water discharge, which originates as a diffuse, 

nonpoint source flow, becomes a "point source" addition of 

pollutants at the discrete intersection of the conveyance 

(outfall) and waters of the United States. While there may be 

cases where it is difficult to distinguish waters of the United 

States from the dischargers' conveyance systems, where the 

outfall leads to a natural stream with designated beneficial uses 

and water quality objectives, the outfall is the point source. 

The mouth of the river or creek at the South Bay is not a point 

source. The dischargers' storm sewer system conveys waste, 

though numerous point source outfalls, to Santa Clara Valley's 

creeks, streams and rivers. Few storm sewers discharge directly 

into South San Francisco Bay. 

B. Conditions of the Receivinq Waters 

Both the South Bay and the water courses which receive 

the storm water discharges have beneficial uses. However, the 

uses of the streams, creeks, and rivers in the Santa Clara Valley 

are not the same as the uses of the South Bay. (This point is 

obvious since the upstream waters are fresh and the Bay is 

42 The EPA regulations provide: 

"'Outfall' means a 'point source' as defined by 40 CFR 122.2 at the 
point where a municipal separate storm sewer discharges to waters of 
the United States and does not include open conveyances connecting two 
municipal separate storm sewers, or pipes, tunnels or other 
conveyances which connect segments of the same stream or other waters 
of the United States and are used to convey waters of the United 
States." 40 CFR Section 122.26(b)(9). 

23. 

0008567



estuarine.) The Valley s.urface waters are chiefly used for 

municipal supply, agricultural supply, ground water recharge, 

body contact and non-contact recreation, cold and warm freshwater 

habitat, wildlife habitat, and fish migration and spawning, and, 

in some cases, for freshwater replenishment, navigation, and rare 

and endangered species habitat.43 

As described above, the objectives contained in 

Table III-2A of the 1986 Basin Plan are not applicable to the 

South Bay.44 Even though the Basin Plan appears to state that 

these objectives may apply to the Santa Clara Valley surface 

waters, the marine water criteria which are enumerated in 

Table III-2A clearly do not. Criteria intended to protect marine 

or estuarine water uses, especially aquatic habitat, cannot 

simply be interpolated for freshwater uses such as drinking water 

supply, since the bases for the criteria are different. 

A better reading of the 1986 Basin Plan is that EPA's 

ambient fresh water criteria, which are also the water quality 

objectives in Table III-2B, apply to the upstream water courses. 

Table III-2A states that EPA fresh water criteria45 'can be 

applied seasonally, where appropriate."46 It appears that the 

Regional Board intended that such fresh water criteria may be 

43 1986 Basin Plan. 

44 In Order No. WQ 90-5, we recently directed the Regional Board to adopt 
numeric water quality objectives for toxic pollutants in the South Bay. 

45 EPA's most recent compilation of water quality criteria is the "Gold 
Book", entitled Quality Criteria for Water 1986 (EPA 4401.586-001). These 
criteria have not been adopted as rules or regulations. 

46 1986 Basin Plan, Table III-2A, footnote b. 
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0 /‘-. applied to such water courses as the Santa Clara Valley surface 

waters. We reach this conclusion because ambient criteria for 

protection of uses in freshwater are clearly more appropriate 

than the estuarine or marine water criteria. The record 

indicates that the water courses upstream of the South Bay may be 

impaired or threatened by a variety of pollutant sources, 

including storm drains and nonpoint sources, such as abandoned 

mines. However, none of the upstream water bodies was included 

on the Section 304(l) "BU list. 

The petitioners argue that by including "stormdrains" 

as contributors to impairment of the South Bay on the B list, 

"[t]oxic pollutants and toxicity known to be present in the 
! 
I dischargers' (sic) discharges are known to violate water quality 

o-- 
standards and impair uses."47 We find, instead, that the 

decision to list storm drains as a point source on the B list was 

based on the available evidence at the time, and a broad reading 

of the types of pollutant sources to the South Bay which should 

be listed. In making the findings for the listing, we stated: 

"Our review of the data, therefore, 
concerning the relative metals loadings from 
point and nonpoint sources indicates that 
impairments of water quality in the South Bay 
cannot be attributed to one or the other category 
of source. Rather, any regulatory strategy to 
improve the water quality and protect beneficial 
uses in the South Bay must take both categories 
or sources into account.U48 

47 See Exhibit 2 to Petition, page 11. 

48 State Board Order No. WQ 90-S at page 55. 
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On April 11, 1991, we adopted the Statewide Water 

Quality Control Plans for Inland Surface Waters of California 

(Inland Plan) and for Enclpsed Bays and Estuaries of California 

(Bays and Estuaries Plan), which include numeric water quality 

objectives which will apply to the surface waters of Santa Clara 

Valley and to the South Bay. The plans provide five years for 

the Regional Board to determine what actions are appropriate to 

ensure that storm water discharges are in compliance with the 

numeric objectives. The Plans further provide: "All dischargers 

shall be given a maximum of 10 years from the date of adoption of 

this plan to come into compliance with the numerical objectives 

in this plan." See, March 26, 1991 Draft, at page A-28. 

C. Storm Water Discharge Characteristics 

Pursuant to the 1986 Basin Plan requirements, the 

dischargers conducted dry- and wet-weather monitoring to 

characterize urban runoff and storm water flows from the 

municipal separate storm sewer system. From these 

investigations, cadmium, chromium, copper, lead, nickel and zinc 

were found in detectable concentrations in residential, 

commercial and industrial land use runoff and in the Santa Clara 

Valley surface waters. Arsenic, mercury, selenium and silver 

were seldom detected.4g Further, significant differences were 

recorded between dry-weather and wet-weather stream 

concentrations, and runoff pollutant concentrations varied 

49 Santa Clara Valley Nonpoint Source Study, Volume I: Loads Assessment 
Report. 
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considerably between storms and between locations. The evidence 

suggests that storm water and urban runoff transport heavy metals' 

which are then deposited with sediments in the Santa Clara Valley 

creeks and streams. The physical aspects of runoff (that is, the 

erosion and scour of these sediments in the receiving waters) 

resuspends pollutants during storm events. Wet weather 

the natural water courses likely transports resuspended 

pollutants to the South Bay. 

In comparing storm water runoff and receiving 

flow in 

water 

concentrations to EPA's criteria, heavy metals concentrations 

were typically less than the chronic toxicity criteria during dry- 

weather periods. Copper and, to a lesser extent, zinc, lead and 

cadmium, exceeded the acute toxicity criteria values during wet- 

weather. Laboratory tests were also performed to study toxicity 

using undiluted, static-renewal effluent samples for both dry-and 

wet-weather periods. The dry-weather test results were 

inconsistent and inconclusive. In the dischargers' wet-weather 

laboratory samples, approximately 75 percent of these samples 

significantly affected Ceriodaphnia test organisms. Even though 

a few heavy metals did exceed acute toxicity criteria in the same 

samples, the lethal effects could not be definitively correlated 

to the presence of particular heavy metals alone. Test results 

suggest the presence of other, unmeasured chemical agents or 

factors. 

The results of the characterization studies indicate 

that the nature and effects of storm water discharges are 
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complicated. While we are concerned about the effects of the 

dischargers' storm water discharges on aquatic life and other 

beneficial uses, we also note that the various point sources and 

nonpoint sources affect these uses in a complicated and little- 

understood fashion. In attempting to solve the problems of the 

South Bay we must ensure that the Regional Board uses its 

authority to control both point and nonpoint sources in the most 

effective manner possible. 

D. The Reqional Board's Pollution Control Strategy 

As we have discussed above, the dischargers' municipal 

separate storm sewer system generally discharges waste into 

numerous receiving waters, and not directly into the South Bay. 

The characterization studies which have been performed do suggest 

that potential threats exist and,warrant appropriate control. 

Following the requirements of the 1986 Basin Plan and Clean Water 

Act Section 402(p), the Regional Board adopted the NPDES permit 

as an initial element of its storm water control strategy for 

protecting the surface waters of the Santa Clara Valley. 

The NPDES permit employs a two-fold strategy; it 

prohibits non-storm water discharges and illicit connections, and 

it requires a comprehensive series of regulatory, governmental, 

and educational control measures. The first element effectively 

prohibits unpermitted industrial discharges into the storm sewer 
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system, and should also prohibit most dry-weather "urban runoff" 

discharges.50 

The second element prescribes area-wide and community- 

specific source reduction, hydraulic, and treatment-based control 

measures. For example, some of the regulatory measures include 

local ordinances to prohibit litter and hazardous waste disposal, 

regulations governing oil and grease disposal, provisions for 

construction site drainage, and increased use of permeable 

landscaping and surfaces. Public agency control measures include 

intensified street sweeping, bimonthly community cleanup days, 

illegal dumping investigations, and detention and infiltration 

projects. As .potential contaminants in storm sewer flows 

substantially originate from human activities, the permit 

requires extensive educational and outreach programs geared 

toward residents and small businesses. 

The method by which the specific control activities 

will be implemented is that the dischargers must submit a 

Management Plan for approval by the Regional Board, and then must 

implement the Plan. Thus, the permit lists some, but not all of 

the management practices which will be undertaken. The 

dischargers have already identified a list of practices from 

which the individual entities will select. The specific 

50 "Illicit discharge" is defined in EPA's regulation as "any discharge to a 
municipal separate storm sewer that is not composed entirely of storm water 
except discharges pursuant to a NPDES permit (other than the NPDES permit for 
dischages from the municipal separate storm sewer) and discharges resulting 
from fire fighting activities." 40 CFR Section 122.26(b)(Z). While this 
regulation was adopted subsequent to issuance of the permit, it is assumed 
that this definition will apply. 
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practices will be selected over a two-year period starting with 

adoption of the NPDES permit. 

In addition to the basin-wide and community-specific 

"best management practices" required by the permit and the 

prohibitions against discharging non-storm water, the permit also 

prohibits discharges of storm water which cause or contribute to 

violation of receiving water limitations. The receiving water 

limitations disallow the creation of conditions of pollution or 

nuisance in the receiving waters. In addition, the discharge may 

not cause a violation of "any applicable water quality objective 

for receiving waters.lf51 

The permit does not include specific, numeric effluent 

limitations which would be measured at the outfalls. This 

omission is the crux of the petitioners' complaints. 

E. Leqal Requirements of Clean Water Act Sections 301 

and 402(p) 

The petitioners contend that the Clean Water Act, and 

regulations and court decisions interpreting the Act, require the 

inclusion of numeric effluent limitations in NPDES permits for 

the discharge of storm water from a municipal separate storm 

sewer system. We have reviewed these authorities, and also 

opinions we have received from EPA, and conclude that numeric 

effluent limitations are not legally required. Further, we have 

determined that the program of prohibitions, source control 

51 Permit, Receiving Water Limitation B.2. 

30. 

0008574



measures and "best management practices" set forth in the permit 

constitutes effluent limitations as required by law. 

First and foremost, the petitioners contend that by 

virtue of the absence of numeric effluent limitations, the permit 

contains no "effluent limitations" or "water quality-based 

effluent limitations. II 52 The petitioners assert that effluent 

limitations can only be numeric concentration values for 

individual constituents. Our review of the relevant law reveals 

that the permit's scheme of prohibitions, source control measures 

and best management practices constitutes valid effluent 

limitations consistent with requirements of "maximum extent 

practicable" controls and water quality standards. 

Before we address the acceptability of practices as 

"effluent limitations" we shall review the mandate.-contained in 

the Clean Water Act that NPDES permits in general must contain 

effluent limitations, and we shall decide whether that mandate 

applies to permits regulating municipal discharges of storm water 

in particular. 

Section 301 of the Clean Water Act prohibits the 

discharge of any pollutant,53 unless pursuant to a NPDES permit 

52 Indeed, even among Regional Board staff and the dischargers there appeared 
to be confusion regarding the term "effluent limitation". See e.g., 
transcript from May 16, 1990 Regional Board hearing, at page 11. All parties 
to the permit appeared to be under the impression that the permit did not 
contain effluent limitations. As we will explain, however, our determination 
that best management practices may constitute effluent limitations is 
certainly not novel. 

53 "Discharge of a pollutant" is defined to include "any addition of any 
pollutant to navigable waters from any point source." Clean Water Act Section 
502(12). 
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(or other method 

further requires 

in compliance with the Act). Section 301(b) 

point sources to be in compliance with effluent 

limitations which require the application of "best practicable 

control technology currently available," and which are necessary 

to meet water quality standards established under state law, by 

July 1, 1977.s4 Section 301 also requires compliance with any 

more stringent effluent limitations which are necessary to 

protect water quality standards. The former effluent limitations 

are generally referred to as technology-based, while the latter 

are referred to as water quality-based. 

Thus, the general rule in Section 301 is that point 

sources must comply with effluent limitations. These effluent 

limitations are contained in NPDES permits, for which standards 

are set out in Clean Water Act Section 402. Section 402(a)(l) 

provides that permits may allow the discharge of pollutants, so 

long as the permit requires compliance with applicable 

requirements including Section 301. 

Subsection (p) was added to Section 402 in order to 

clarify the specific requirements relating to discharges of storm 

water. Section 402(p)(3) specifies the permit requirements for 

industrial and municipal discharges: 

"(A) Permits for discharges associated with 
industrial activity shall meet all applicable 
provisions of this section and section 1311 
[Section 3011 of this title. 

"(B) Permits for discharges from municipal 
storm sewers-- 

54 Far certain pollutants, effluent limitations which require "best available 
technology economically achievable" must be met by March 31, 1989. As will be 
explained infra, the deadlines contained in Section 301(b) are clearly not 
applicable to municipal dischargers of storm water. 
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"(i) may be issued on a system-or 
jurisdiction-wide basis; 

"(ii) shall include a requirement to 
effectively prohibit non-stormwater discharges 
into the storm sewers; and 

"(iii) shall require controls to reduce the 
discharge of pollutants to the maximum extent 
practicable, including management practices, 
control techniques and system, design and 
engineering methods, and such other provisions as 
the Administrator or the State determines 
appropriate for the control of such pollutants.f155 

While the permit requirements for industrial 

discharges require compliance with all applicable provisions of 

Section 402 and with Section 301, Section 402(p)(3)(B) is 

ambiguous as to whether municipal storm water discharges must 

comply with these general requirements (including effluent 

limitations). The requirements specified for municipal 

discharges are only a prohibition against non-storm water 

discharges and "controls to reduce the discharge of pollutants 

to the maximum extent practicable.11S6 Thus, the first issue 

which arises is whether the requirements of Section 301 and of 

Section 402, other than subsection 402(p), apply to municipal 

storm water discharges. 

The petitioners claim that Section 402(p) requires the 

inclusion of effluent limitations in permits, and specifically 

effluent limitations necessary to meet water quality standards. 

_. ___._-~- - -- -- . ---- - ---- +‘*, 

5.5 it is clear that the time limitations in Section 301 do not apply to either 
type of discharge. Industrial and large municipal discharges are given three 
years after issuance to comply with permit terms. Section 402(p)(4)(A). 

56 The third provision in the municipal requirements, issuance on a system- or 
jurisdiction-wide basis, is couched in permissive rather than mandatory terms. 
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many interested municipalities The dischargers, along with 

throughout the State, claim 

must meet are the reduction 

that the only standards which they 

of pollutants to the "maximum extent 

practicable" ("MEP") and the prohibition against non-storm water 

discharges. 

In reviewing the terms of Section 402(p), we find that 

the meaning of the statute on its face is not clear. On the one 

hand, there is nothing in Section 402(p) which states that the 

general provisions of Sections 301 and 402 do not apply to 

municipal storm water discharges. This would lead us to conclude 

that these general provisions do apply. On the other hand, the 

subsection applying to industrial discharges specifies that those 

general provisions apply, while the subsection referring to 

municipal storm water discharges is silent on this point. 

Because the meaning of the statute is ambiguous, we will look to 

other sources to determine the legislative intent.s7 

The legislative history is generally silent on the 

meaning of the MEP standard and the distinction between 

industrial and municipal discharges.5* However, we have obtained 

an interpretation from EPA, and that interpretation must be 

accepted as a valid interpretation of the federal law, unless 

57 See Cal. Jur. III, Vol. 58, Statutes, page 453. 

58 1987 U.S. Code Cong. and Adm. News, pages 38-39. Senator Durenberger is 
quoted as saying that MEP includes such controls as "management practices, 
control techniques and systems, [and] design and engineering methods." 
Volume 132, No. 143 Congressional Record, S16443 (October 16, 1986). 
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it is manifestly unreasonable. National Wildlife Federation v. 

Gorsuch (D.C. Cir. 1982) 693 F.2d 156. In a memorandum from its 

Assistant Administrator and General Counsel,5g EPA proceeds to 

consider two plausible interpretations: (1) Congress intended to 

waive all Section 301 requirements for municipal discharges in 

favor of the MEP standard, or (2) the MEP statutory requirement 

modified only the technology-based requirements contained in 

Section 301, and left in place the need for water quality-based 

requirements, even if those requirements would be more stringent 

than MEP. EPA concluded by adopting the latter interpretation. 

EPA gave two reasons for its conclusion that municipal 

storm water discharges do not need to meet technology-based 

standards contained in Section 301, but that they must meet water 

quality-based standards. First, a contrary reading would require 

the conclusion that Congress implicitly repealed Section 301 as 

applied to these discharges. Such a conclusion would generally 

be disfavored by courts. Second, such a reading would interpret 

the Water Quality Act of 1987 as weakening the standards of the 

Clean Water Act, whereas the available legislative history 

indicates a desire to strengthen its provisions. 

In reviewing EPA's interpretation, we cannot conclude 

that it is wholly unreasonable. Further, we have an interest as 

a state agency in supporting this rationale. It is the state- 

adopted water quality standards which EPA claims must be met by 

provisions of the permit. We must conclude that it is in the 

59 Memorandum from E. Donald Elliot to Nancy J. Marvel, Regional Counsel, EPA 
Region IX, regarding "Compliance with Water Quality Standards in NPDES Permits 
Issued to Municipal Separate Storm Sewer Systems", dated January 9, 1991. 

35. 

______- ._____. -- 
-- ._ _ ____ --_- 

0008579



J. 

interest of the State to be able to enforce its standards in the 

provisions of NPDES permits. See, Clean Water Act Section 510. 

Further, since the State has the authority to adopt the water 

quality standards, we believe that we can incorporate into these 

standards the necessary flexibility to allow realistic 

opportunity for compliance.60 We have used this flexibility in 

our recently-adopted Inland Plan and Bays and Estuaries Plan. 

These provide ten years for storm water dischargers to come into 

compliance with numeric water quality objectives. In addition, 

the Plans emphasize source reduction of toxic pollutants and 

development of best management practices before costly end-of-the- 

pipe treatment is required. See, California Inland Surface 

Waters Plan, at page A-24. 

We therefore conclude that permits for municipal 

separate storm sewer systems issued pursuant to Clean Water Act 

Section 402(p) must contain effluent limitations based on water 

quality standards. As we discussed earlier, the applicable water 

quality standards in this matter are those established for the 

creeks and streams which are predominantly the receiving waters 

of the storm water discharges. These standards appear generally 

to be EPA's fresh water criteria. The Inland Plan also contains 

applicable water quality objectives which will be submitted to 

EPA for approval as water quality standards. Dischargers of 

storm water are given a maximum of ten years to come into 

60 The Regional Board adopts water quality objectives pursuant to its 
authority in Water Code Section 13240 and following. This Board may also 
adopt water quality objectives pursuant to Water Code Section 13170. 
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complaince with the numeric objectives contained in the Inland 

Plan. We will now consider whether "best management practices" 

constitute acceptable effluent limitations, or whether numeric 

effluent limitations based on numeric water quality standards are 

required.61 

While the petitioners have correctly pointed to the 

absence of numeric effluent limitations, the permit prohibits non- 

storm water discharges, and includes receiving water limitations 

and a requirement that the discharge not cause the violation of 

any water quality objectives. The permit does, therefore require 

compliance with water quality standards. The major issue is 

whether numeric effluent limitations are also required. 

As we stated above, the Regional Board and the 

dischargers assumed that the permit did not include effluent 

limitations. However, in its response to the petition, Region IX 

of EPA concludes that effluent limitations need not be numeric, 

and may instead constitute any measures to reduce pollutants in 

the discharge including "best management practices."62 This 

response is also consistent with EPA's 304(l) Decision, in which 

61 A point which is not directly at issue here is what sort of effluent 
limitations are required to meet the MEP standard set forth in Section 40.?(p). 
mile the question of what actions are required to achieve MEP may indeed be a 
source of substantial controversy, it is clear that the inclusion of best 
management practices in a permit (rather than numeric effluent limitations) is 
an acceptable means of complying with the MEP requirement. See, Vol. 132, 
Congressional Record, 516443 (October 16, 1986). 

62 See letter from Harry Seraydarian, Director, Water Management Division, to 
Elizabeth Miller Jennings, Senior Staff Counsel, State Water Resources Control 
Board, dated October 24, 1990. 
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it approved the permit as an ICS pursuant to Clean Water Act 

Section 304(l). Because EPA undertook a final action in the 

304(l) Decision, approving the permit with best management 

practices rather than numeric effluent limitations, we assume 

that EPA's formal agency position is that expressed in the 

,response from Region IX. Therefore, we shall follow this 

interpretation unless it is manifestly incorrect. 

The statutory definition of "effluent limitation" is 

broad and supports EPA's contention that a numeric limit is not 

required: 

l .._, 

"The term 'effluent limitation' means any 
restriction established by a State or the 
Administrator on quantities, rates, and 
concentrations of chemical, physical, biological, 
and other constituents which are discharged from 
point sources into navigable water, the waters of 
the contiguous zone or the ocean, including 
schedules of compliance." Clean Water Act 
Section 502(11). 

The definition of "effluent limitation" contained in 

EPA's regulations is similarly broad: 

"Effluent limitation means any restriction 
imposed by the Director [or a State] on 
quantities, discharge rates, and concentrations 
of 'pollutants' which are 'discharged' from 
'point sources' into 'waters of the United 
States,' the waters of the 'continguous zone,' or 
the ocean." 40 CFR Section 122.2. 

In a decision by a federal court of appeals, the court 

stated that it did not agree with the premise that effluent 

limitations must be articulated "in terms of a numeric effluent 

standard." Natural Resources Defense Council v. Costle (D.C. 

Cir. 1977) 568 F.2d 1369. Rather, the court stated that 

_- 
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Section 402 "gives EPA considerable flexibility in framing the 

permit to achieve a desired reduction in pollutant discharges. 

The permit may proscribe industry practices that aggravate the 

problem of point source pollution.N 586 F.2d at 1380. (Emphasis 

added.) Costle concerned whether specific discharges, includinq 

storm water, must be regulated by NPDES permits. EPA had assumed 

that numeric effluent limitations were required, and argued that 

these would be infeasible. Instead, the court clarified that 

specific practices could be required, especially in cases such as 

storm water regulations, where numeric permit limitations would 

be difficult to enforce. 

Following the Costle case, and several attempts by EPA 

to establish a regulatory program for storm water permits, the 

Clean Water Act was amended to incorporate Subsection 402(p). 

Given this background in the development of storm water 

regulations, it appears reasonable to assume that in adopting 

subsection 402(p), Congress intended to allow EPA to regulate 

"practicesU as suggested by the court. 

In a more recent decision by the Ninth Circuit court of 

appeals, it was held that numeric, technology-based effluent 

limitations may not always be appropriate, and that EPA must 

include in permits it adopts whatever effluent limitations are 

necessary to achieve state water quality standards. Trustees for 

Alaska v. Environmental Protection Aqency (9th Cir. 1984) 749 

F.2d 549. Section 302 of the Clean Water Act describes the use 

of effluent limitations to protect beneficial uses of water where 
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the application of technology-based standards is inadequate.63 

This section states that water quality-based effluent limitations 

may include "alternative effluent control strategies.U Clean 

Water Act Section 302(a). Plainly, the term "alternative 

effluent control strategiesM encompasses the types of control 

measures prescribed in the NPDES permit.64 Costle, supra, at 

note 21. 

Finally, EPA's storm water regulations, while not 

specifically addressing the contents of municipal permits, 

clearly emphasize a "best management practices" approach. The 

information which municipalities must submit in their 

applications concerns establishment of a control program with 

specific structural and non-structural controls. There is 

nothing in the storm water regulations which would indicate an 

approach which mandates numeric effluent limitations. 

63 Section 302(a) provides: 

"menever, in the judgment of the Administrator or as identified under 
section [304(l)] of this title, discharges of pollutants from a point 
source or group of point sources, with the application of effluent 
limitations required under section [301(b)(Z)] of this title, would 
interfere with the attainment or maintenance of that water quality in 
a specific portion of the navigable waters which shall assure 
protection of public health, public water supplies, agricultural and 
industrial uses, and the protection and propagation of a balanced 
population of shellfish, fish and wildlife, and allow recreational 
activities in and on the water, effluent limitation (including 
alternative effluent control strategies) for such point source or 
sources shall be established 
contribute to the attainment 
(Emphasis added.) 

which can reasonably be expected to 
or maintenance of such water quality." 

64 EPA has also adopted regulations 
quality-based effluent limitations. 
next section. 

regarding the establishment of water 
These regulations are discussed in the 
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,o In conclusion, we agree with EPA that Sections 301 and 
n 402 must be read to require municipal storm water discharges to 

meet MEP and also to achieve compliance with water quality 

standards. The most reasonable way of blending these two 

sections together is to write permits which seek implementation 

of water quality standards through the controls which constitute 

MEP. In other words, Section 402(p) should be read to require 

permits to include actions which constitute MEP for the first 

three years, and then an evaluation of further actions which must 

be taken if water quality standards are not protected. We do not 

believe this reading is inconsistent with EPA's requirement that 

standards be met within three years, since MEP will be the most 

effective method of achieving reductions in pollutants contained I 

!O in storm water, as discussed below. ,- Region IX of EPA expressed 

this policy well in their response to the petition: 

"Region 9 believes that it would be premature 
for a municipal storm water permit to include 
numerical effluent limitations. Storm drains 
raise unique problems and differ from other types 
of point source discharges in that only limited 
information is currently available concerning the 
sources and loadings of the pollutants and the 
effectiveness of many of the control measures. 
While NPDES permits have been issued since the 
mid-1970s for industrial dischargers and POTWs, 
permitting of municipal storm drains is still in 
its infancy and additional information is 
necessary to determine the best means for 
achieving compliance with water quality 
standards." 

As a final point, we note that the provisions contained 

in the permit also comply with the state law requirements for 
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,a adoption of waste discharge requirements. Water Code Section 
/-- 13263 provides that requirements: 

I, 
. . . shall implement relevant water quality 

control plans, if any have been adopted, and 
shall take into consideration the beneficial uses 
to be protected, [and] the water quality 
objectives reasonably required for that 
purpose....N 

We find that the permit includes a comprehensive and stringent 

program for reducing pollutants in storm water discharge, and 

that it will implement the Basin Plan, including the protection 

of beneficial uses. 

F. Legal Requirements of Clean Water Act 

The NPDES permit was issued pursuant to both Clean 

Section 304(l) 

IO Water Act Sections 402(p) and 304(l). Thus, the permit must be 
C.. ,~, adequate not only as a NPDES permit regulating storm water under 

Section 402(p), but it must also meet the requirements of ~ 

Section 304(l) and the regulations adopted thereunder.65 

Section 304(1)(1)(B) required this Board to compile a 

list of surface waters for wh$ch we do not expect water quality 

standards will be achieved after requirements of Section 301 and 

other applicable sections are met, "due entirely or substantially 

to discharges from point sources" of specified toxic pollutants. 

In addition, for each segment of waters included on the B list, 

we were required to determine the "specific point sources 

65 The Section 304(l) regulations concerning water quality-based effluent 
limitations, which we shall discuss in this section, are applicable whenever 
permits must require compliance with water quality standards, and not just 
where Section 304(l) is applicable. Therefore, these regulations would also 
have to be satisfied even if these storm drains had not appeared on the 304(l) 
B list. 
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F. Legal Requirements of Clean Water Act 

Section 304(l) 

The NPDES permit was issued pursuant to both Clean 

Water Act Sections 402(p) and 304(l). Thus, the permit must be 

adequate not only as a NPDES permit regulating storm water under 

Section 402(p), but it must also meet the requirements of 

Section 304(l) and the regulations adopted thereunder.65 

Section 304(1)(1)(B) required this Board to compile a 

list of surface waters for which we do not expect water quality 

standards will be achieved after requirements of Section 301 and 

other applicable sections are met, "due entirely or substantially 

to discharges from point sources" of specified toxic pollutants. 

In addition, for each segment of waters included on the B list, 

we were required to determine the "specific point sources 

65 The Section 304(l) regulations concerning water quality-based effluent 
limitations, which we shall discuss in this section, are applicable whenever 
permits must require compliance with water quality standards, and not just 
where Section 304(l) is applicable. Therefore, these regulations would also 
have to be satisfied even if these storm drains had not appeared on the 304(l) 
B list. 

42. 

B&sed~ limits on one--or .more point sources wou-.L(I------------ 
result in the achievement of an applicable water 
quality standard for a toxic pollutant; or 

"(ii) The discharge of a toxic pollutant from 
one or more point sources, regardless of any 
nonpoint source contribution of the same 
pollutant, is sufficient to cause or is expected 
to cause an excursion above the applicable water 
quality standard for the toxic pollutant." 40 CFR 
Section 130.10(d)(5). 

It should be noted that waters must be listed where, 

notwithstanding the impacts of nonpoint sources, the contribution 

of the point source "is expected to cause" the water body to 

66 54 Federal Register 23868-23899. 
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exceed water quality standards. Section 130.10(d)(5)(ii). This 

means that waters may be put on the B list even where the 

nonpoint sources are the more significant contributors to the 

violation of water quality standards. Moreover, in its preamble 

to the 304(l) regulations, EPA noted two points especially 

relevant here. First, EPA noted the difficulty of developing 

ICS's for storm water outfalls. 54 Federal Register 23884 

(1989). Second, EPA discussed the lack of available data to make 

the determinations required by Section 304(l) and the short time 

schedule available. Nonetheless, EPA directed the states to 

"rely on existing and readily available data" and discussed what 

it considered to be "the minimum existing and readily available 

water quality data and information that a state and EPA can 

reasonably attain." 54 Federal Register 23884 (1989). 

Taking together 40 CFR 130.10(d)(5)(ii) and EPA's 

comments concerning storm water outfalls and scant available 

data, it is clear that there may be situations where point 

sources are included on the B list where at the time of listing, 

their proportionate wasteload contribution to the excursion of 

water quality standards is unknown, where regulation through 

traditional methods available for point sources is not feasible, 

and where any provisions requiring a reduction in the discharge 

of pollutants from these point sources may not be adequate to 

allow the receiving water to achieve water quality standards (in 

light of continuing contributions from nonpoint sources). 

It appears that the instant matters includes all of 

these variables. As was discussed above, while the 
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dischargers' storm drains are point sources, they do not 

generally discharge directly to the South Bay, and their relative 

contribution, via riverine transport, to the South Bay's 

impairment is still unknown.67 In short, given the available 

data, we do not believe that any restraints--that is, numeric 

effluent limitations --which could be imposed on the discharge of 

pollutants through the storm drain system would alone attain 

water quality standards in the South Bay. 

We do note that EPA's definition of ICS may be read to 

require that ICS's be set so as to ensure that receiving waters 

will achieve water quality standards. In 40 CFR Section 123.46, 

EPA set forth the requirements of ICS. The term ICS is defined 

as: "a'final NPDES permit with supporting documentation showing 

that effluent limits are consistent with an approved wasteload 

allocation, or other documentation which shows that applicable 

water quality standards will be met not later than three years 

after the [ICS] is established." Section 123.46(c). However, a 

recent court decision has brought this requirement into question. 

In Natural Resources Defense Council v. Environmental Protection 

Aqency (9th Cir. 1990) 915 F.2d 1314, the court disapproved of 

one portion of EPA's Section 304(l) regulations, and remanded the 

67 In EPA's response to comments regarding its final decision regarding lists 
of waters, sources and pollutants under Section 304(l), it conceded the lack 
of scientific data available concerning South San Francisco Bay. EPA 
concluded "that narrative standards for toxicity are being exceeded in South 
San Francisco Bay and that the exceedance is due substantially to POTW and 
storm drain point source discharges of toxic pollutants." To support this 
conclusion, EPA pointed to a final Staff Report of the State Board, supporting 
our Order No. WQ 90-5, wherein it is stated that "the State Board agrees that 
the relative contribution of point and nonpoint sources to ambient water 
conditions has not been established." 304(l) Decision. 
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regulations to EPA for reconsideration. The court determined 

that EPA must list point sources for all water bodies which 

appear on any of the Section 304(l) lists, not just the B list.68 

It did not reach the question whether ICS's are required for all 

listed point sources, or only for those related to B lists. This 

is the issue which was remanded to EPA. In reading this court 
* 

decision, it is apparent that it is not expected that all point 

sources which are designated under Section 304(l) are capable of 

limiting pollutants to an extent that water quality standards 

will be met in the receiving water. Further, it is certainly 

questionable whether an ICS will be able to ensure that 

receiving waters will achieve water quality standards. 

The regulations themselves raise questions as 

whether it will always be feasible to assure compliance 

the 

to 

with 

water quality standards simply through adoption of an ICS. The 

pollutants associated with storm water discharges are apparently 

bound up in sediments in dry weather periods and are resuspended 

and transported in storm events. The Preamble to the Section 

304(l) regulations states that water quality impairments due to 

sediments contaminated and deposited by active point sources 

(such as storm drains) must be included on the B list. 

68 The other two lists are known as the "(A)(i) list" and the "(A)(ii) list." 
Section 304(1)(1)(A)(i) requires a list of water bodies in which water quality 
standards are not expected to be achieved after the application of effluent 
limitations to point sources. The list required by Section 304(1)(1)(A)(ii) 
must include waters which, after application of 
sources, are not expected to "assure protection 
supplies, agricultural and industrial uses, and 
of a balanced population of shellfish, fish and 
recreational activities in and on the water." 
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Nevertheless, NPDES permits do not apply to the sediments. 

54 Federal Register 23883. Given the complicated and little 

understood process of transportation and resuspension of 

sediments, it is not possible to calculate numeric effluent 

limitations which would apply to storm drain outfalls and would 

be based upon water quality standards in downstream waters such 

as the South Bay. 

0 ,- 

Notwithstanding the ambiguities raised in interpreting 

Section 304(l), we must still address whether the effluent 

limitations contained in the permit are adequate as water quality- 

based effluent limitations pursuant to EPA's regulations. EPA 

adopted regulations at 40 CFR 122.44(d) which set forth 

requirements for water quality-based limitations. These 

regulations were adopted to comply with Section 304(l). See, 

54 Federal Register 23870. 

EPA's regulations concerning the establishment of 

limitations, standards, and other permit conditions, including 

effluent limitations, appear in 40 CFR 122.44. 

Section 122.44(d)(l) requires the inclusion of requirements in 

, 
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NPDES permits necessary to achieve water quality standards.69 

That subsection requires the inclusion of effluent limitations 

for specific pollutants where those pollutants cause, have the 

reasonable potential to cause, or contribute to an in-stream 

excursion above narrative or numeric criteria within an ambient 

water quality 

The 

claiming that 

standard. 

petitioners point to Section 122,44(d)(l) in 

numeric effluent limitations are required. 

However, the term "numeric" effluent limitation does not appear 

in Section 122.44(.d)(l). Concededly, in most cases, the easiest 

and most effective chemical-specific limitation would be 

numeric. 70 However, there is no legal requirement that 

effluent limitations be numeric. 

69 Section 122.44(d)(l) 
include: 

provides, in relevant part, that NPDES permits must 

"any requirements...necessary to...[aJchieve water quality 
standards.... 

"(i) Limitations must control all pollutants or pollutant 
parameters (either conventional, nonconventional, or toxic pollutants) 
which the Director determines,are or may be discharged at a level 
which will cause, have the reasonable potential to cause, or 
contribute to an excursion above any State water quality standard.... 

* * * 
"(iii) When the permitting authority determines...that a 

discharge causes, has the reasonable potential to cause, or 
contributes to an in-stream excursion above the allowable ambient 
concentration of a State numeric criteria within a State water quality 
standard for an individual pollutant, the permit must contain effluent 
limits for that pollutant. 

* * * 
"(v) . ..[W]hen the permitting authority determines...that a 

discharge causes, has the reasonable potential to cause, or 
contributes to an instream excursion above a narrative criterion 
within a applicable State water quality standard, the permit must 
contain effluent limits for whole effluent toxicity." 

70 In fact, in our order regarding discharges from POTW's to the South Bay, 
we found that numeric effluent limitations were appropriate and feasible. 
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‘0 Even in Section 122.44 there is specific provision for 

~ r- best management practices in lieu of numeric effluent 

limitations. Section 122.44(k) states that NPDES permits should 

include 'I.. .best management practices to control or abate the 

discharge of pollutants when: . ..(2) Numeric effluent limitations 

are infeasible...." As we shall describe below, we conclude that 

numeric effluent limitations are infeasible as a means of 

reducing pollutants in municipal storm water discharges, at least 

at this time. EPA Guidance allows further monitoring in lieu of 

immediate permit limitations. In EPA's Permit Writer's Guide to 

Water Quality-Based Permitting for Toxic Pollutants, numeric 

limits are not required.71 Additionally, the Inland Plan 

provides up to ten years for storm water discharges to comply 

I@ with numeric objectives and specifically endorses source 
,- 

reduction and best management practices to reduce pollutants.72 

Finally, EPA has formally approved the permit as an 

ICS. In its 304(l) Decision, EPA stated: 

"EPA approves NPDES permit CA0029718 as the 
individual control strategy for the South San 
Francisco Bay Stormdrains. The permit requires 
attainment of water quality standards in South 
San Francisco Bay." (304(l) Decision, page 20. 

This final agency action is entitled to great deference, as it is 

a determination by the administrative agency authorized to carry 

71 EPA Office of Water, July 1987 (EPA 440/4-87-005). Section 3.1. 

72 We note here that there is certainly a lack of adequate information in the 
record concerning the specifics of the storm water system and its impacts. We 
point out, however, that regardless of how Section 122.44 is interpreted, 
municipal storm water dischargers have three years to come into compliance 
with permit terms, and the Regional Board incorporated a broad reopener 

e 

provision into the permit, allowing the inclusion of more stringent effluent 
limitations as required. 

. . 
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out the program, and which adopted the regulations which we are 

now attempting to interpret. Clearly, EPA found that the 

effluent limitations contained in the permit were adequate to 

protect water quality standards and to comply with 40 CFR 

Section 122.44. 

As a final point, we take note of the broad authority 

the Regional Board possesses to regulate nonpoint sources which 

contribute to degradation of the South Bay. While the permit 

program under the Clean Water Act is limited to point sources, 

the Porter-Cologne Water Quality Control Act allows the Regional 

Board to regulate directly all discharges to state waters, 

including nonpoint sources and impacts from existing sediments. 

When this broad authority to ensure compliance with water quality 

standards is considered, it is clear that this permit, along with 

other actions the Regional Board will take (as contemplated in 

the 1986 Basin Plan) provides adequate protection of the impaired 

waters. We conclude that the permit does comply with the 

requirements of Section 304(l) of the Clean Water Act. 

G. The Appropriateness and Propriety of the Permit 

Our review of the permit does not end with the 

conclusion that the permit is legally defensible. Water Code 

Section 13320 provides that this Board must determine whether the 

Regional Board's action was appropriate and proper. Even though 

numeric effluent limitations are not legally required, we will 

consider whether numeric effluent limitations would result in 

more effective regulation of the dischargers' storm water 

0 
Fh 
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discharges. We note, of course, that the Regional Board clearly 

left open the possibility of including numeric effluent 

limitations at a later date. The critical question before US, 

then, is whether it is appropriate 

effluent limitations to be applied 

to receiving waters. 

and proper for numeric 

at this time at each outfall 

In order to obtain a realistic chance of compliance 

with numeric effluent limitations, dischargers would have to 

install some kind of end-of-pipe treatment technology. However, 

few such technologies have been investigated or developed for 

discharges of storm water and urban runoff. Available treatment 

technologies are limited because storm waters involve high 

volume, intermittent flows from a large number of outfalls. 

Physical treatment works generally necessitate interception and 

transport of storm sewer flows to central locations and require 

extensive land area for gravitational settling basins. The 

pollutant removal efficiencies of wet- and dry-detention basins 

were briefly examined in a national study conducted by EPA. For 

metals (the runoff constituents of most concern here), these 

physical treatment works varied in effectiveness. In the best 

cases, wet-detention basins removed 90 percent of the lead but 

only about 50 percent of the copper and zinc found in influent 

runoff. Consequently, conventional end-of-pipe treatment 

technologies have limited effectiveness. 

Treatment techniques such as wet-detention basins also 

require large land areas to contain high volume, variable storm 
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flows. These techniques therefore result in extremely high costs. 

The County of Sacramento has submitted evidence to us estimating 

that its capital coststo build conveyance and wet detention 

treatment facilities would exceed $2 billion. Clearly, the 

potential.costs for end-of-pipe treatment would be substantial, 

while the benefit to the receiving water would be difficult to 

predict accurately and reasonably. The impacts of holding large 

amounts of storm water for treatment may also pose potential 

adverse environmental impacts. 

The inherent variability of storm water discharges also 

a 
make numeric effluent limitations and end-of-pipe treatment 

impractical. The frequency, duration and magnitude of storm 

events and the constituents; concentrations, mechanisms, 

persistence and effects of runoff are poorly understood. As the 

current drought exemplifies , precipitation is highly variable 

temporally and spatially. The specific pollutants in runoff 

flows and their concentrations change dramatically from storm to 

storm and from location to location. The dischargers' monitoring 

investigation studies illustrate the variability of pollutants in 

the dischargers' runoff and possible receiving water effects. 

Similar regional and national studies of storm water and urban 

runoff discharges also reveal wide variability. The relative 

contribution and bioavailability of the potentially toxic trace 

metals in storm water remain uncertain. The mechanisms, nature, 

and potential threat of pollutant accumulation in sediments must 

be examined further. 
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m The intermittent, irregular discharges of storm water 

r- also make it exceedingly difficult to formulate an appropriate 

numeric effluent limitation which would bear a reasonable 

relationship to established ambient water quality standards and 

criteria. The regulatory authority must minimally know the 

effluent flow rate (or the volume and duration), the receiving 

water flow and available dilution in order to establish numeric 

limitations. Without the necessary technical tools and a 

fundamental 

limitations 

time. 

understanding of runoff variability, numeric effluent 

cannot be legitimately developed or applied at this 

In considering the anticipated effectiveness of the 

permit's best management practices approach, we consider that the 

discharges, while conveyed through point sources, are by nature 

more comparable to nonpoint sources. They derive from a vast 

variety of sources, including streets, residences, commercial 

areas, construction sites and industrial facilities. Source 

reduction and pollution prevention measures are, presently, the 

only practical means of controlling the truly nonpoint, diffuse 

waste flows from urban development. It is therefore apparent to 

us that a comprehensive and coordinated basin-wide approach, 

which stresses source reduction and elimination, will be most 

effective. This strategy focuses on the preventable causes 

rather than quantifying the tolerable effects of pollutants in 

runoff discharges. 
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At least at this preliminary point in the regulatory 

program for storm water discharges, it appears that an approach 

which implements "best management practices" to reduce sources 

and control pollutants is desirable. The Regional Board has 

taken this approach, but also has not foreclosed adding numeric, 

water quality-based effluent limits to the permit if it 

determines such limits are also necessary after receiving further 

monitoring data or after completion of a wasteload allocation for 

the South Bay. 

We note also the probable impacts on the South Bay of 

mine drainage and resuspension of sediments . Just as we will 

rely on practices to reduce pollutants from storm water 

discharges, impacts from mine drainage and sediment resuspension 

0 .- must also be addressed if the South Bay is to achieve water 

quality standards and protection of beneficial uses. As we have 

stated, our interpretation of Section 304(l) of the Clean Water 

Act implies a coordination of activities intended to reduce 

impacts from all sources. The activities which the Regional 

Board has undertaken since 1986 are consistent with that 

approach. This is also the direction given this Board by the 

court in United States of America v. State Water Resources 

Control Board (1986) 182 Cal.App.3d 82, that we must assume a 

"global perspective" in water quality planning activities. In 

establishing objectives, we must consider all available remedial 

activities, and not just those which may be more readily 

regulated, such as point sources. 

,o_ 
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In summary, given the lack of clear evidence linking 

/-' discharges of storm water in the Santa Clara Valley drainage 

courses to actual impacts in the South Bay, the difficulty of 

establishing numeric effluent limitations which have a rational 

basis, the lack of technology available to treat storm water 

discharges at the end of the pipe, the huge expenses such 

treatment would entail, and the level of pollutant reduction 

which we anticipate from the Regional Board's regulatory program, 

we conclude that the permit is proper and appropriate. 

H. Transportation Control Measures 

The petitioners contend that the permit must include 

specified transportation system control measures, or 

alternatively must name state and federal transportation entities 

'0 as co-permittees, in order to regulate effectively runoff from 
_Y-. 

streets, roads and highways. In support of these arguments, the 

petitioners contend that automobiles are the largest source of 

toxic pollutants in urban runoff and storm water discharges to 

the surface waters of the Santa Clara Valley. The specific 

control measures sought include extending regional transit 

systems, establishing inter-regional rail service, limiting 

further highway expansion, and enactment of "balanced growth" 

ordinances. 

While runoff 

facilities undoubtedly 

from highways and other transportation 

contributes pollutants to the dischargers' 

municipal separate storm sewer system, for a number of reasons we 

decline to comply with the petitioners' requests. 
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First, while the permit was issued prior to 

promulgation of EPA's storm water regulations, the Regional Board 

proceeded in a manner consistent with those regulations in 

issuing the permit to municipalities with control over the 

municipal separate sewer system. Permits for municipal systems 

are to name only those municipal entities. Industrial discharges 

(and other discharges which contain other than storm water) are 

to be regulated both through the permits issued to the 

municipalities and through separate permits issued to industrial 

facilities.73 Thus, it was not improper for the Regional Board 

to fail to name transportation authorities as dischargers. 
I Regarding the specified transportation measures 

requested by the petitioners, we find that the Regional Board's 

'0 approach of requiring the municipalities to prepare a plan with 
_-- 

proposed control measures for approval by the Regional Board 

preferable to specifying all such measures in the permit.74 The 

permit does specifically require the dischargers to implement 

control measures focussing on transportation-related runoff.75 

73 In Finding 5, the permit states the Regional Board's intent to issue 
separate NPDES permits to state or federal agencies including the California 
Department of Transportation. 

74 We note that this approach is consistent with EPA's regulations, even 
though the procedure differs. The regulations require submission of a plan 
containing control measures as part of the application process. The final 
permit envisioned in the permit will presumably contain the specified control 
measures. In contrast, the instant permit was issued long before permits will 
be issued to large municipal dischargers under EPA's regulations, but 
development of the control program is a part of the permit's provisions. The 
result in both cases will be that a mandatory control program will be 
developed after review of the municipality's proposal. The final program will 
be developed at an earlier date under the instant permit than under EPA's 
regulations. 

75 See Provision C.9. of the permit. 
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I. Time Schedule for Compliance 

The petitioners contend that the permit violates the 

Clean Water Act by not requiring timely compliance with water 

quality standards. Both Clean Water Act Sections 304(l) and 

402(p) require compliance with permit conditions within three 

years of issuance of the permit. We find that the permit 

contains provisions requiring such compliance. 

Clean Water Act Section 304(1)(1)(D) provides that an 

ICS must "produce a reduction in the discharges of toxic 

pollutants from point sources identified," in order "to achieve 

the applicable water quality standard as soon as. possible, but 

not later than 3 years after the date of the establishment of 

such strategy." EPA has interpreted this provision to mean "that 

Congress recognized that permittees will need a reasonable amount 

of time, not to exceed three years, to comply with new effluent 

limits that are necessary to achieve new water quality standards, 

or re-interpretations of existing water quality standards."76 

Similarly, Clean Water Act Section 402(p)(4) requires 

compliance with all permit conditions by large and medium 

municipal storm water dischargers no later than three years from 

the date of issuance. EPA has interpreted this provision 

similarly to its interpretation of Section 304(1)(1)(D), as 

applying to all permit conditions, including the requirement of 

water quality-based effluent limitations,.77 

76 54 Federal Register 23889 (June 2, 1989). 

77 General Counsel Memorandum. 
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In reviewing the permit, we find that its provisions do 

require compliance with water quality standards and that all 

practices necessary to achieve such compliance must be in place 

within three years of adoption of the permit. Therefore, the 

permit complies with the time schedule requirements of the Clean 

Water Act. We note further that the permit specifically provides 

that it may be reopened for the inclusion of more stringent 

effluent limitations, including numeric effluent limitations if 

necessary. If it appears within the three-year period after 

permit limitations are required, the Regional 

under the reopener provisions.7* 

issuance that new 

Board may proceed 

III. CONCLUSIONS 

After review of the record and consideration of the 

contentions of the petitioners, and for the reasons discussed 

above, we conclude: 

1. Impacts of storm water discharges on South San 

Francisco Bay are complicated and, at this time, it would be 

infeasible to establish numeric effluent limitations on 

discharges to storm drains in the Santa Clara Valley which are 

validly associated with impacts on the South Bay. 

2. Pollutants associated with these storm water 

discharges alone do not substantially impair or threaten the 

beneficial uses of South San Francisco Bay. 

3. The permit adopted by the Regional Board requires 

implementation of specific source control measures and contains 

78 See Permit, Finding 17 and Provision 12. 
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general prohibitions against discharge of non-storm water and 

i violation of water quality standards. 

4. The provisions in the Clean Water Act regulating 

municipal storm water discharges require effluent limitations and 

achievement of water quality standards, but the 

consist of source control measures, rather than 

limitations. 

5. The provisions in the Clean Water 

limitations may 

numeric effluent 

Act concerning 

impaired water bodies also allow the inclusion of source control 

measures rather than numeric effluent limitations in permits for 

point sources. 

6. It is appropriate and proper to issue a permit 

regulating municipal separate storm sewer systems which requires 

specific practices, rather than containing numeric effluent 

limitations. 

7. The specific transportation control measures 

requested by petitioners should be considered by the Regional 

Board when approval of the dischargers' control plan is sought, 

rather than by this Board. 

8. The permit complies with the time schedule 

requirements of the Clean Water Act. 
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IV. ORDER 

IT IS ORDERED that the petition is denied. 

CERTIFICATION 

The undersigned, Administrative Assistant to the 
Board, does hereby certify that the foregoing is a full, true, 
and correct copy of an order duly and regularly adopted at a 
meeting of the State Water Resources Control Board held on 
May 16, 1991. 

AYE: 

NO: 

ABSENT: 

ABSTAIN: 

W. Don Maughan 
Edwin I-I. Finster 
Eliseo M. Samaniego 
John Caffrey 

None 

None 

None 

Admin?ktrative AssistanT to the Board 
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In the Matter of the Petition of 

NATURAL RESOURCES DEFENSE COUNCIL, ) _ 
INC. 1 

,...: ,, 
: 

1 ORDER NO. WQ 91-04 
For Review of Waste Discharge i 
Requirements Order No. 90-079 of the ) 
California Regional Water Quality 1 
Control Board, Los Angeles Region for) 
Los Angeles County and Co-Permittees.) 
NPDES Permit No. CA0061654. Our 1 
File No. A-693. ) 

i 

BY THE BOARD: 

/ 

On July 18, 1990, the State Water Resources Control 

Board (State Board) received a petition from Natural Resources 

Defense Council, Inc. (petitioner), seeking review of waste 

discharge requirements which the California Regional Water 

Quality Control Board, Los Angeles Region (Regional Board) 1,' 

adopted in Order No. 90-079, regulating discharges of storm water 

from municipal separate storm sewers throughout Los Angeles 

County. 

Many of the issues raised by the petitioner are 

discussed in great detail in Order No. WQ 91-03, which we are 

also issuing today, and which concerns a permit issued by the 

Regional Water Quality Control Board, San Francisco Bay Region 

(San Francisco Bay Regional Board) regulating discharges of storm 

water from municipalities in the Santa Clara Valley. Given the 

similarity of these issues, we will discuss most of the 

\ 
I” -._ . --____ ____I-- 

-A._-_____ __ 

-‘. 
., 

STATE OF CAI.d_rv ~_li 
STATE WATER RESOURCES CONTROL BOARD 
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petitioner's contentions in only a summary manner, and will refer 

to our determinations in Order No. WQ 91-03.1 In adopting that 

Order, we did consider the petitioner's arguments, and also those 

of the Regional Board, the dischargers, and interested persons. 

I. BACKGROUND 

As we discussed in Order No. WQ 91-03, over the last 

twenty years, the Environmental Protection Agency (EPA), has 

developed a program to regulate discharges of storm water and 

urban runoff through the National Pollutant Discharge Elimination 

System (NPDES) of permits. The requirements for this program are 

contained in Clean Water Act Section 402(p). In this case, as in 

the case of the San Francisco Bay Regional Board, the Regional 

Board adopted its permit regulating discharges from municipal 

m ,./-- separate storm sewer systems prior to EPA's promulgation of 

regulations implementing Section 402(p). 

As did the San Francisco Bay Regional Board, the Los 

Angeles Regional Board also proceeded to take earlier steps to 

study and control storm water discharges while EPA's program 

development was delayed. In 1975, the Regional Board adopted its 

Water Quality Control Plan (Basin Plan).2 The Basin Plan 

characterized constituents commonly found in runoff and roughly 

estimated runoff wasteloads through the Los Angeles River and 

1 A major portion of our other Order involved discussion of Clean Water Act 
Section 304(l). That section does not apply here. However, the discussion 
concerning the regulations which EPA adopted to implement Section 304(l), i.e. 
40 CFR Section 222.44(d), is also relevant to this matter. 

2 Water Quality Plan Report, Santa Clara River Basin (4A) and Los Angeles 
River Basin (48) (March 1975). The Basin Plan was approved by the State Board 
in Resolution No. 75-21. 

2. 

0008606



a .-. 

0 ,- -.. 

Santa Clara River 

local runoff data 

sub-basins.3 The Basin Plan also compared 

with the results of several investigations 

conducted elsewhere in the nation. 

The Basin Plan identified beneficial uses of the 

surface waters within the region, established water quality 

objectives to protect and enhance these uses, and described a 

detailed "Implementation Plan" to achieve those objectives. The 

beneficial uses of the surfaces waters typically include ground 

water recharge (replenishment), contact and non-contact 

recreation and wildlife habitat.4 A few creeks also support warm 

and cold water habitat, fish migration and fish spawning uses. 

Some reservoirs also provide municipal, industrial supply and 

industrial process water uses. 5 Rare and endangered habitat and 

agricultural supply were identified as existing beneficial uses 

of several surface waters also.6 The Basin Plan listed marine 

habitat, contact and non-contact recreation, commercial and sport 

fishing, navigation, and shellfish harvesting as the beneficial 

uses of the Pacific Ocean. 

The Basin Plan also established water quality 

objectives. First, it referred to several state policies for 

water quality control and statewide plans. These include the 

"Water Quality Control Policy for the Enclosed Bays and Estuaries 

3 The 1975 Basin Plan divided its region into two sub-basins: the Santa 
Clara River Basin ("4A") and the Los Angeles River Basin ("4B"). 

4 1975 Basin Plan, Table 2-3. 

5 Id. 

6 Id. 

3. 

0008607



e .- 

of California"7 and the NWater Quality Control 

Waters of California".8 The Basin Plan stated 

Plan for Ocean 

that the Ocean 

Plan and the Bays and Estuaries Policies established effluent 

quality requirements for certain discharges. "Land runoff", 

however, was specifically excluded from the effluent 

requirements.9 

The receiving water quality objectives set forth in the 

Basin Plan included several general requirements and narrative 

objectives. For inland surface waters, enclosed bays, and 

estuaries in the Los Angeles River sub-basin, narrative receiving 

water quality objectives were specified for tastes and odors, 

floating material, suspended material, settleable material, oil 

and grease, sediment, turbidity, bacteria, and several other 

pollutants.1° The narrative toxicity objective required that all 

waters be maintained free of "toxic substances in concentrations 

that are toxic to, or produce detrimental physiological responses 

in human, plant, animal, or aquatic life."ll The Basin Plan 

7 The "Bays and Estuaries Policy", as this document is know, was adopted on 
May 16, 1974. 

8 The State Board first adopted this plan, commonly known as the "Ocean 
Plan", on July 6, 1972. The State Board approved amendments to the Ocean Plan 
on March 22, 1990 by Resolution No. 90-27. 

9 The 1975 Basin Plan states: 

"This policy does not apply to wastes from vessels or land runoff 
except as specifically indicated for siltation and combined sewer 
flows ." See page I-4-5. 

10 1975 Basin Plan, pages I-4-6 through I-4-8. 

11 M., at page I-4-8. 
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0 further specified "limiting concentrations" for inorganic 

chemical constituents (primarily heavy metals) in waters used as 

domestic and municipal sup~1y.l~ It also prescribed "mean 

mineral quality objectives" for the Los Angeles River, the San 

Gabriel River and their tttributariesN.13 

The Basin Plan also contained an "Implementation Plan" 

to reduce wasteloads from various pollutant sources and their 

effects on the basin's waters. For urban runoff and storm water 

0 
A 

discharges, the Basin Plan indicated that the pollutants found 

runoff discharges varied considerably and exhibited a seasonal 

nature. More specifically, the Plan stated that the "bulk of 

these mass emissions is normally experienced in only a few days 

of wet weather during the rainy season."14 Although certain 

beneficial uses, such as groundwater recharge and recreational 

uses, may be temporarily impaired during storm flow conditions, 

the Basin Plan noted few traditional "end-of-pipe" controls 

existed for runoff flows. It explained: 

II . . . there is little, if anything, that can be 
done to mitigate the effects of such runoff 
except for improved air pollution control 
practices, improved urban housekeeping, and 
improved environmental levels of performance for 
automotive equipment."15 

12 Ibid., at page I-4-9. 

13 Ibid., at Table 4-l and pages l-4-11 and I-4-12. 

14 1975 Basin Plan, "Impact of Runoff Waste Loads", page II-15-94. 

1.5 Id. - 

in 

5. 

0008609



Although much runoff data was included in the Basin Plan, limited 

information about the significance or effects of runoff 

discharges on receiving water quality existed. 

The Basin Plan specified requirements and controls for 

"traditional" point sources, 16 but storm water discharges were 

not covered, based on the difficulty of their regulation: 

/I . ..E practical and economical means has yet 
been developed for containment and treatment of 
urban runoff wastes for reduction of pollutants 
prior to downstream release, nor are standards 
for such measures presently in existence or 
contemplated for the foreseeable future, at least 
on a widespread basis....There are presently no 
qenerally applicable effluent limits nor water 
pollution control facilities in connection with 
urban runoff that appear practical or economical. 
The emphasis for water quality control from this 
standpoint should be public education, public 
cooperation in improved (outdoor) housekeeping, 
and continued search of solutions to the air 
pollution problems.1117 (Emphasis added) 

The Regional Board has not amended the portions of its 

Basin Plan relating to storm water and urban runoff since 1975. 

Therefore, we conclude that the Basin Plan does not address 

controls on such discharges, except for the few practices listed 

above. Clearly, the effluent limitations listed for other point 

sources are not meant to apply. In addition, there are no 

16 As was explained in Order No. WQ 91-03, throughout the years many 
documents have treated storm water discharge as a nonpoint source, even though 
it is legally a point source. This has led to some confusion in terminology. 
However, it is often obvious from statements in the document that decision 
makers have sought to exclude storm water from requirements otherwise 
applicable to point sources. 

17 Ibid., at pages I-5-87 and I-5-88. 

6. 

_-.--- _____._. - -- .----~ ___ ~._ - -~. 
___._._. .-.. ._.~.. ..-..-.- ._ .._ -.. ._____ 

0008610



numeric water quality standards which have yet been developed.18 

On April 11, 1991, the State Board adopted the Water Quality 

Control Plan for Inland Surface Waters (Inland Plan) which is 

applicable here. The Inland Plan establishes numeric water 

quality objectives but allows dischargers of storm water a 

maximum of ten years to achieve compliance. 

As was discussed in Order No. WQ 91-03, in 1987 the 

federal Clean Water Act was amendedlg to add provisions 

specifically requiring a regulatory program for storm water 

discharges. Section 402 of the Clean Water Act was amended to 

add subsection 402(p), which establishes NPDES permit application 

requirements for municipal storm water discharges and for storm 

water discharges associated with industrial activities. 20 

Section 402(p) includes the following requirements for 

municipal discharges of storm water: 

"Permits for discharges from municipal storm 
sewers--(i) may be issued on a system- or 
jurisdiction-wide basis; (ii) shall include a 
requirement to effectively prohibit non- 
stormwater discharges into the storm sewers; and 
(iii) shall require controls to reduce the 
discharge of pollutants to the maximum extent 
practicable, including management practices, 
control techniques and system, design and 
engineering methods, and such other provisions as 
the [EPA] Administrator or the State determines 
appropriate for the control of such pollutants.fl 
(Emphasis added.) 

18 The petitioner contends that numerical objectives contained in the Ocean 
Plan apply to discharges of storm water. We shall discuss that contention 
infra. 

19 The amendments are entitled, Water Quality Act of 1987, Public Law 100-4 
(February 4, 1987). 

20 Section 405(p) of the Water Quality Act of 1987. 
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The Water Quality Act of 1987 also 

the Clean Water Act. This amendment created 

added Section 320 to 

the National 

Estuaries Program, an effort to develop and implement 

comprehensive conservation and management plans for estuaries of 

national importance. In December 1987, a federal appropriations 

act formally included Santa Monica Bay in EPA's National 

Estuaries Program.21 The State of California then organized the 

Santa Monica Bay Restoration Project to coordinate local, state, 

and federal activities to develop the required plan which would 

improve the condition of Santa Monica Bay. The nomination 

document for this project indicated that urban runoff and storm 

water discharges may contain heavy metals, organic constituents, 

pathogens, and other - 
l ./--- 

pollutants that threaten or may impair the 

beneficial uses of Santa 

project, the Los Angeles 

and regional governments 

Monica Bay.22 As a part of this 

Regional Board-- and the numerous local 

and environmental interest groups that 

also participate in the project-- began a more thorough investi- 

gation of runoff discharges to Santa Monica Bay. Because 

existing runoff data was incomplete or inconsistent, the Santa 

Monica Bay Restoration Project initiated detailed monitoring 

studies to identify pollutants in runoff flow, especially 

pathogens, and to assess their effects on the bay. This 

monitoring work is now in progress. 

21 National Estuary Pro,qram, The Nomination of Santa Monica Bay, 

Environmental Affairs Agency, May 1988. 

22 Ibid., see "Executive Summary", page viii, and "Storm Drains and Runoff*, 
page 41. 

8. 
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The permit which we are reviewing here was the result 

of a cooperative effort of the "Storm Water Permit Work Group,' 

which was established to fulfill part of the objectives of the 

Santa Monica Bay Restoration Project. The Work Group assisted in 

drafting the permit. 

In order to implement the Basin Plan, the provisions of 

state law regarding adoption of waste discharge requirements,23 

and the Clean Water Act provisions regarding storm water permits, 

the Regional Board issued a draft NPDES permit to regulate urban 

runoff and storm water discharged throughout Los Angeles County. 

The revised draft permit designated the County of Los Angeles as 

the "Principal Permittee" and 16 cities as "Co-permittees" (the 

dischargers). A workshop was held by the Regional Board on April 

23, 1990, and a public hearing was held on June 18, 1990, and on 

the latter date the Regional Board adopted the NPDES permit 

(NPDES permit CA-0061654; Regional Board Order No. 90-079). 

Subsequently, the petitioner filed a timely petition for review 

of the NPDES permit. 

II. CONTENTIONS AND FINDINGS 

The petition raises a number of contentions which all 

address whether the permit must include numeric, water quality- 

based effluent limitations. The petitioner argues that the Clean 

Water Act requires permits regulating municipal discharges of 

storm water to prescribe numeric effluent limitations for toxic 

pollutants. The petitioner also contends that the permit does 

23 California Water Code Section 13000 et seq. 
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not require controls which reduce pollutants to the "maximum 

extent practicable". Finally, the petitioner argues that the 

permit does not comply with the three-year time schedule required 

in Clean Water Act Section 402(p). 

A. The Need for Numeric Effluent Limitations 

The petitioners' arguments are based on the premise 

that the dischargers' municipal separate storm sewer system 

discharges pollutants to Santa Monica Bay, and that these 

discharges violate numeric water quality standards in the bay. 

The numeric standards which the petitioner relies upon are found 

in the Ocean Plan. As we shall explain, the petitioner's 

assertions vastly oversimplify the complex nature of the 

dischargers' flood control and drainage facilities, imply 

broad 

that 

the storm sewer system discharges only into Santa Monica Bay, and 

misconstrue ambient water quality criteria, receiving water 

quality standards and effluent limitations. 

The County of Los Angeles, Department of Public 

municipal separate storm sewer system serves a geographic 

greater than 4,000 square miles24 and includes more than 

Works' 

area 

87 overlapping local governmental jurisdictions. This system, a 

vast network of catchments, street gutters, conduits, pipes, and 

channels that were designed for drainage and flood control 

purposes, collects urban runoff flows and storm water flows from 

throughout Los’ Angeles County. The County's Department of Public 

Works and 87 cities own, operate, or maintain this enormous 

24 See Regional Board’s Response to Petition, page 10. 
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municipal separate storm sewer system. More than 5,000 outfalls 

or "point sources" discharge these runoff flows into both 

constructed works and the natural streams, rivers, and other 

surface water bodies that comprise the Los Angeles River 

hydrologic unit. 

As we discussed in Order No. WQ 91-03, the specific 

location at which the storm water outfall intersects receiving 

waters is where the "point source" discharge occurs. While the 

precise location of each of the several thousand outfalls in Los 

Angeles County is understandably omitted from the record, the 

substantial majority of these outfalls discharge urban runoff and 

storm water flows to surface waters--such as Ballona Creek, 

Coyote Creek, and San Antonia Creek, the Los Angeles River and 

the San Gabriel River, Rio Hondo, and other water bodies-- 

throuqhout the hydrologic basin.25 

Obviously, not all of the dischargers' 5,000 municipal 

separate storm sewer system outfalls actually discharge directly 

to Santa Monica Bay. Although the numerous natural water courses 

which receive storm water generally are ultimately tributary to 

Santa Monica Bay, they are the receiving waters. As such, these 

natural water courses cannot be considered elements of the 

dischargers' municipal separate storm sewer system. In fact, 

many of these surface waters are clearly identified in the Los 

Angeles Regional Board's Basin Plan. 

25 The nomination document for the Santa Monica Bay Restoration Project 
stated that “over 60 storm drains” empty into the Bay. 
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In the Los Angeles Basin, the storm sewer outfalls 

generally discharge to the water courses upstream from Santa 

Monica Bay. Both Santa Monica Bay and the water courses which 

receive the storm water discharges have beneficial uses. 

However, the uses of the streams, creeks, reservoirs and rivers 

in the Los Angeles River Basin are not the same as the uses of 

Santa 

while 

Monica Bay. The upstream waters support fresh water uses, 

Santa Monica Bay sustains marine water uses. 

As was described above, while the Basin Plan does 

include narrative water quality objectives for the upstream 

surface waters, the Regional Board has not yet developed numeric 

objectives for all of the pollutants the petitioner enumerates. 

Although the Inland Plan does contain numeric objectives, up to 

ten years is allowed for compliance. The Ocean Plan also 

includes numeric standards, but these do not apply to discharges 

of storm water. 

The Ocean Plan states that all parts are applicable to 

point source discharges to the ocean. Narrative water quality 

objectives and toxic materials limitations (Table B) do apply to 

nonpoint sources, but compliance is determined by direct 

measurement in receiving waters. The petitioner requests that 

the storm water discharges be subject to Table B, and also to 

Table A (which is meant only to apply to publicly-owned treatment 

works). 

While on its face, Table B may appear to apply to storm 

water discharges, it is clear from reading the Functional 

12. 
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0 ~.. Equivalent Document,26 which was adopted by the State Board at 
I :A 

the same time as the Ocean Plan, that neither Table A nor Table B 

are meant to apply to storm water discharges: 

‘0 
/” 

"The attainability analysis did not include 
stormwater discharges because there are few data 
available on pollutant concentrations in 
stormdrains. EPA's proposed regulations for 
stormwater discharges do not use water 
based effluent limits for stormdrains. 27 

uality- 

Instead, an approach based on Best Management 
Practices is proposed, following an initial 
period of characterization. 

"We do not propose to apply water quality- 
based effluent limits such as Table B to 
stormdrains at this time. Technology-based 
standards will not be based on Table A, but on 
Best Management Practices. Since the Table B 
objectives represent levels of pollutants that 
are protective of beneficial uses they may be 
applied to stormdrains at some future date. We 
do not anticipate that this would occur until 
adequate characterization data are available so 
that attainability can be assessed and 
implementation measures established." 

Following the above statement, the Functional 

Equivalent Document states that the Plan explains how to apply 

Table B objectives to nonpoint sources. From this statement, it 

is clear that in drafting the Ocean Plan the State Board was 

viewing storm water discharges as nonpoint sources. This 

characterization is understandable. Storm water discharges, 

26 Functional Equivalent Document, Amendment of the Water Quality Control 
Plan for Ocean Waters of California, California Ocean Plan (March 1990). at 
pages 33 and 34. 

27 It appears that the reference here was to numeric water quality-based 
limitations, since such limitations are required in Table B. As we explained 
in Order No. WQ 91-03, water quality-based limitations need not always be 
numeric. 
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while ultimately flowing through a point source to receiving 

waters, are by nature more akin to nonpoint sources as they flow 

from diffuse sources over land surfaces. This point is discussed 

in the Preamble to EPA's storm water regulations: 

"For the purpose of [national assessments of 
water quality], urban runoff was considered to be 
a diffuse source or nonpoint source pollution. 
From a legal standpoint, however, most urban 
runoff is discharged through conveyances such as 
separate storm sewers or other conveyances which 
are point sources under the [Clean Water Act]." 
55 Federal Register 47991. 

We therefore conclude that the petitioner has 

misinterpreted appropriate criteria and the applicability of 

Ocean Plan provisions to storm water. There are no numeric 

objectives or numeric effluent limits required at this time, 

0 
/-- 

either in the Basin Plan or in any statewide plan that apply to 

storm water discharges. This absence, however, will not in any 

way diminish the permit's enforceability or its ability to reduce 

pollutants in storm water discharges substantially. While 

numeric objectives are contained in the Inland Plan, these need 

not be achieved for up to ten years. In addition, the Plan 

endorses the application of "best management practices" rather 

than numeric limitations as a means of reducing the level of 

pollutants in storm water discharges. 

The permit which the Regional Board adopted is very 

similar to that reviewed in Order No. WQ 91-03. The NPDES permit 

employs a two-fold strategy: It effectively prohibits non-storm 

14. 
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water discharges and illicit connections; and, it requires a 
/ 

comprehensive series of regulatory, governmental, and educational 

control measures. 

As in the case of the permit issued by the San 

Francisco Bay Regional Board, the method by which the specific 

control activities will be implemented is that the dischargers 

must submit an Implementation Plan for approval by the Regional 

Board's Executive Officer, and then must implement the Plan. 

Thus, the permit lists some, but certainly not all of the 

management practices which will be undertaken. The remaining 

specific practices will be developed over a two-year period 

starting with adoption of the NPDES permit. In addition, the "co- 

participant" cities, which have not yet been added to the permit, 

0 .n are also being required to select appropriate control measures. 

Although the permit does not make specific reference to 

violation of water quality standards, the permit will be read so 

as to require the implementation of practices which will achieve 

compliance with applicable standards. Such a requirement is 

implicit in the issuance of an NPDES permit, since that is a 

minimum requirement of a permit, as we discussed in Order 

No. WQ 91-03. The requirement is also a part of the California 

Water Code. Water Code Section 13263. The permit does provide 

that the Regional Board may, in the future adopt numeric water 

quality objectives and limitations.28 

28 Permit, Finding 19. 
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municipal 

Water Act 

We concluded in Order No. WQ 91-03 that permits for 

separate storm sewer systems issued pursuant to Clean 

Section 402(p) must contain effluent limitations based 

on water quality standards. In addition, the applicable water 

quality standards are those established for the receiving waters 

of the storm water discharges. We further concluded there that 

even if such effluent limitations are intended to require 

compliance with water quality standards, "best management 

practicesU constitute legally acceptable effluent limitations. 

We find here, as we did in Order No. WQ 91-03, that the permit 

includes a comprehensive and stringent program for reducing 

pollutants in storm water discharge, and that it will implement 

the Basin Plan, including the protection of beneficial uses. 

We note that the dischargers argued in 

that the fact that the permit was derived from a 

effort, prior to the promulgation of regulations 

their response 

cooperative 

by EPA, had 

relevance to its enforceability. While we are certainly pleased 

that the dischargers and the Regional Board have been able to 

work together in a cooperative and positive manner, the permit 

which was adopted is a lawfully adopted NPDES permit, and is 

fully enforceable as such. The fact that it was adopted prior to 

the deadline for adoption of such permits, and prior to 

promulgation of the regulations, has no relevance to its 

enforceability. The prohibitions and practices contained in the 

_ ~__ __ ___.._._._.. 
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a /-. permit must be obeyed, and those prohibitions and practices must 

result in compliance with any applicable water quality standards. 

Just as in our review of the San Francisco Bay Regional 

Board's permit, we have reviewed the appropriateness and 

propriety of this permit. We find here also that the approach of 

the Regional Board, requiring the dischargers to implement a 

program of best management practices which will reduce pollutants 

in runoff, and prohibiting non-storm water discharges, is 

appropriate and proper. We base our conclusion on the difficulty 

of establishing numeric effluent limitations which have a 

rational basis, the lack of technology available to treat storm 

water discharges at the end of the pipe, the huge expense such 

treatment would entail, and the level of pollutant reduction 

’ @A. which we anticipate from the Regional Board's regulatory program. 

I We feel compelled to note here our agreement with the Regional 

Board that this permit does truly represent a massive under- 

taking. .No other permit in the State, and perhaps in the nation, 

will control the number of outfalls in a metropolitan area as 

this permit undertakes to regulate. 

B. The Maximum Extent Practicable Standard 

The petitioners contend that the permit must include 

specified management practices in order to comply with the 

requirement in Clean Water Act Section 402(p) of reducing 

pollutants in municipal separate storm sewer discharges to the 

maximum extent practicable (MEP). The petitioner states that MEP 

means, "what can be done now, must be done now." As we stated in 

.__. . _-. -. -- _-- ___ ._-- ---- - _._. .~~ ----- 
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Order No. WQ 91-03, however, we find that the Regional Board's 

approach of requiring the dischargers to prepare a plan with 

proposed control measures for approval by the Regional Board is 

preferable to specifying all such measures in the permit. The 

petitioner gives as an example a requirement for catch basin 

cleaning, which it claims would reduce pollutants. However, 

effective and cost-effective storm water program requires an 

an 

analysis of the specific area subject to regulation, and should 

not involve a simple listing of practices that all municipalities 

must follow. As EPA stated in its Preamble to the draft storm 

water regulations: 

"A wide variety of control measures to reduce 
the discharge of pollutants from municipal storm 
sewer systems are currently available. The 
performance of appropriate control measures is 
highly dependent on site-specific factors. It is 
therefore not practicable to define one standard 
set of controls which will control all pollutants 
in all municipalities." 
4945629 

53 Federal Register 

We also note that, while we share the petitioner's goal 

of rapid achievement of an effective practices program, the Clean 

Water Act does not require implementation of all measures now, 

but rather has set forth a three-year time schedule for 

compliance. We shall discuss this point further in the next 

section. 

29 This point was also made in the preamble to EPA's final regulations. 
55 Fed. Reg. 48038. There a reference to the legislative history of Clean 

0 
Water Act Section 40.?(p) makes clear that Congress' intent was not to dictate 

r‘- 
specific practices. 
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C. Time Schedule for Compliance 

The petitioner contends that the permit violates the 

Clean Water Act by not requiring timely compliance with water 

quality standards. We addressed this point in Order 

No. WQ 91-03. Here, also, we find that the permit contains 

provisions requiring such compliance. 

The permit includes a very aggressive and comprehensive 

program of developing and implementing best management practices 

over a three-year period. The permit does require a program 

aimed at compliance with applicable water quality standards and 

all practices necessary to achieve such compliance must be in 

place within three years of adoption of the permit. Therefore, 

the permit complies with the time schedule requirements of the 

Clean Water Act. The permit also specifically provides that the 

Regional Board may include more stringent 

including numeric effluent limitations if 

effluent limitations, 

necessary. 

III. CONCLUSIONS 

After review of the record and consideration of the 

contentions of the petitioners, and for the reasons discussed 

above, and in Order No. WQ 91-03, we conclude: 

1. Impacts of storm water discharges on receiving 

waters and Santa Monica Bay are complicated, and at this time, it 

would be infeasible to establish numeric effluent limitations on 

0008623
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discharges to storm drains in the Los Angeles River Basin, which 

.are validly associated with impacts in Santa Monica Bay. 

2. The permit adopted by the Regional Board requires 

implementation of specific source control measures and 

effectively prohibits discharges of non-storm water and violation 

of water quality standards. 

3. The provisions in the Clean Water Act regulating 

municipal storm water discharges require effluent limitations and 

achievement of water quality standards, but the limitations may 

consist of source control measures, rather than numeric effluent 

limitations. 

4. It is appropriate and proper to issue a permit 

regulating municipal separate storm sewer systems which requires 

specific practices, rather than containing numeric effluent 

limitations. 

5. The specific control measures requested by the 

petitioner should be considered by the Regional Board when 

approval of the dischargers' control plan is sought, rather than 

by this Board. 

20. 
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6. The permit complies with the time schedule

requirements of the Clean Water Act.

IV. ORDER

IT IS ORDEREDthat the petition is denied.

CERTIFICATION

The undersigned, Administrative Assistant to the
Board, does hereby certify that the foregoing is a full, true,
and correct copy of an order duly and regularly adopted at a
meeting of the State Water Resources Control Board held on
May 16, 1991.

AYE: W. Don Maughan
Edwin H. Finster
Eliseo N. Samaniego
John Caffrey

NO: None

ABSENT: None

ABSTAIN: None

Administrative Assistant to the Board
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Abstract 

Knowledge of the benefits and costs to water users is required for a complete assessment of policies to 
create incentives for water-quality improving changes in agricultural production. A number of benefit 
estimation methods are required to handle the varying nature of water quality effects. This report 
reviews practical approach~s and theoretical foundations for estimating the economic value of changes 
in water quality to recreation, navigation, reservoirs, municipal water treatment and use, and roadside 
drainage ditches. 
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Estimating Water Quality Benefits 

Theoretical and Methodological Issues 

Marc O. Ribaudo 
 
Daniel Helierstein 
 

Introduction 

Knowledge of benefits and costs to water users is required in any complete assessment of 
policies to create incentives for water-quality improving changes in agricultural production 
practices. Estimating the economic effects of changes in water quality on water users is 
compiicated by the lack of organized markets for environmental quality. There are no 
observed prices with which to measure value. Instead, economic effects are measured through 
observed changes in the behavior of water users. The types of water uses affected by 
changes in water quality include recreation, commercial fisheries, navigation, municipal water 
treatment and use, and reservoirs. 

Benefits or costs of water quality changes are measured through changes in economic welfare, 
represented by consumer and producer surpluses. A number of methods exist for deriving 
these measures, including revealed preference, contingent valuation and averting behavior lor 
consumer surplus, and changes in production costs for producer surplus. Each of these 
methods is reviewed, including theoretical framework, application, and data requirements. 

Benefit Estimation Procedures 

To gauge the importance of the effects of agriculture on water quality, one needs to measure 
the benefits and costs to society of programs and pOlicies designed to improve environmental 
quality. These measures are properly expressed in terms of changes in social welfare, defined 
as net changes in consumer and producer surpluses. Different programs will affect these 
components of social welfare to different degrees. For example, pesticide regulation may 
increase consumer surplus (say, by permitting larger fish populations) at the expense of 
producer surplus, while cost-sharing of best management practices could enhance both 
producer and consumer surpluses, excluding consideration of government budgets. 
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In what follows, we consider both the components of social welfare and the techniques by 
which they can be measured. 

Changes In Consumer Surplus 

F.nvironmental quality (EO) can appear in an individual's utility function either directly or 
indirectly. Direct effects occur when an improvement in environmental quality increases utility 
(environmental quality appears separately in the utility function). Indirect effects occur when 
the personal production function for goods, such as recreation, is affected by environmental 
quality. 

Regardless of how EO influences utility, the economic benefit of improvements in EQ is best 
measured as the reduction in income that would keep utility at the original level before the 
environmental improvement. This measure is known as a compensating surplus, and can be 
found by computing the area beneath the compensated demand curve for environmental 
quality.l In cases where an environmental change is forgone, equivalent surplus is the 
relevant measure. This is the amount of income required to move an individual to a new utility 
level in lieu of achieving that level through an environmental improvement. 

These measures are described in figure 1 through the use of an indifference map. The map is 
defined for environmental quality (Xl) and a numeraire good representing all other 
consumption (X2). The individual is initially at point a on the indifference curve representing 
utility level Ul, consuming Xl' units of environmental quality. Suppose that through a policy 
change, environmental quality increases to Xl". The individual is now at point b, consuming 
Xl" of X1 and enjoying a higher level of utility. (The individual has no choice but to consume 
Xl".) Compensating surplus is equal to bd, the amount of income (in the form of X2) that must 
be forgone to move back to the original utility level U 1 while consuming Xl fl. Equivalent 
surplus is equal to ca, or the amount of income that must be received to move to utility level 
U2 while still consuming X1'.2 

In practice, benefits are often approximated by the area beneath the ordinary demand curve. 
This is the consumer surplus measure. Although formal economic theory dictates the use of a 
compensated (or equivalent) measure, in most cases the consumer surplus is an adequate 

lCompensating surplus and compensating variation are two measures of welfare based on the 
compensated (Hicks/an) demand curve. Compensating surplus is used when the quantity of a good is 
given or restricted (in this case, environmental quantity) and not the choice of the individual. 
Compensating variation is used when the price of a good changes, and the individual can choose any 
quantity of the good. 

Akin to the compensating surplus and compensating variation are the equivalent surplus and 
equivalent variation. The difference between the !wo pairs of measures is due to the base utility level: 
compensating measures based on the level of utility obtainable prior to the change, and equivalent 
measures based on the level of utility obtainable after the change. 

In actual practice, benefits are often approximated by the area beneath the ordinary demand 
curve (Willig). This is the consumer surplus measure. The consumer surplus measure is generally 
easier to estimate because an ordinary demand curve can be estimated with data on observed 
behavior. 

~he ES and CS are formally expressed as changes in the expenditure function given a change in 
the price and level of environmental quality. For example, CS = E(P1,01/U1) - E(P

1
,QlI Uo); where Uo is 

the base utility, Uo= V(Po,Oo'Yo)' and Po, 0 0 , and Yo are the original price, quality, and income. 
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Figure 1 

Equivalent and compensating surplus 

X2 

ES 

X1"1<1' 

approximation (Willig). Since the consumer surplus measure can be estimated by using data 
on observed behavior, in this report we often use consumer surplus, or the change in 

consumer surplus, as a welfare measure. 

The problem with estimating demand for environmental quality is that it is not a market good, 
and its demand cannot be estimated from direct observation of transactions for environmental 
quality. Instead, there are several general approaches for obtaining demand Of benefit 
information on environmental quality. One approach is#to study an individual's behavior in 
averting the consequences of poor environmental quality, such as expenditures made to 
prevent household damages from salinity. A second approach is to exploit the relationship 
between private goods and environmental quality (when it exists) to draw inferences about the 
demand for environmental quality. A third approach is to ask individuals to reveal directly their 
willingness to pay (compensating variation) for changes in environmental quality. 

Deflilnslve Expendllures 

For many water quality problems associated with agriculture, a variety of averting or defensive 
expenditures can be made by individuals to reduce or completely negate the pollution damage. 
Purchasing water softeners and bottled water are two examples. Change in defensive 
expenditure has been shown to be a lower bound estimate of benefits from a reduction in 
pollution (Bartik; Courant and porter). The theory from the standpoint of an individual 
consumer can be shown using the arguments presented by Bartik: 
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The problem for the consumer is to maximize 

u = U(X,O) (1 ) 

with respect to X and 0, such that: 

x + D(O,P) =Y, 
where: 

X = numeraire commodity, 
o = quality of personal environment, 
 
P = pollution level, 
 
D( ) =defensive expenditure function, and 
 
Y = income. 
 

An example of 0 might be the level of cleanliness in a home, where P is particulate pollution 
and D( ) is the act of dusting. The first-order conditions reduce to: 

(2) 

The household chooses X and 0 to equate marginal value of environmental quality to the 
marginal cost of maintaining that level of personal quality. 

The benefits from a reduction in pollution are equal to the income required to keep the 
household at the original level of utility, given the change in pollution. The indirect utility 
function expresses utility as a function of income and pollution, the two exogenous variables in 
the model. As shown in 8artik, the household's maximum attainable utility, v, is equal to the 
household's utility maximization problem when X and 0 are optimally chosen: 

V:::: V(P,Y) = U(X',O) + A.(Y - X' - D(O',P)), (3) 

where X' and 0' are the optimal quantities of X and 0 (given pollution P and income V). 

The benefit of a 'change in P while V, Q, and X remain fixed is: 
oY_Iv = -V"Ny = Dp. (4)oP 

The benefit from a small reduction in pollution is Dp , the saving in defensive expenditures 
•needed to maintain the original level of personal environmental quality 0* (and utility) (also 

shown by Courant and Porter; Harford). The results are similar for nonmarginal changes in P 
(8artik). 

Actually estimating Dp is not straightforward, since the data requirements for estimating the 
household demand for personal environmental quality are forbidciJlg (8artik). The observed 
change in defensive expenditure given an actual change in environmental quality is not 
equivalent to Dp. Actual change in defensive expenditure can be expressed as: 

(5) 
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This measure is an underestimate of true benefits (Freeman). In the case of household 
dusting, the consumer's desired level of personal environmental quality is higher than 
previously because of the generally cleaner air, and changes in dusting activity partially reflect 
the new goal. 

A 10WfJf bound estimate of Dp that requires information only on the defensive expenditure 
function (D(O,P)) and household choices before and after the pollution reduction is expressed 
as: 

(6) 

DS is a measure of the change in costs to maintain the initial level of household cleanliness 
(not utility, as in the ideal measure Dp). Bartik shows that DS is analogous to a Laspeyres 
measure of the benefits of a price reduction and gives a better estimate than the actual change 
in defensive expenditures. (OS and Dp are exactly the same if the defensive expenditure 
function is linear.) 

Ravaalad Pra/arence 

Water quality is an important factor in many water-based recreation activities. For these 
"goods," demand for quality (a non market good) can be ascertained through differences in 
demand for recreation. It is possible to relate variations in quality to changes in demand by 
making use of the weak complementarity between recreation and site quality (Maler). 

Suppose there exists a utility function where utility depends on the consumption of private 
market goods and environmental quality E: 

U = U(Xl' ... , Xj , E). (7) 

If there exi~ts a commodity Xi such that U is independent of E, and if that commodity is not 
consumed, then that commodity and E are said to be weak complements. This can be shown 
as 

(8) 

where UE is marginal utility with respect to E. In this expression, Xl and E are weak 
complements. 

When weak complementarity exists, demand models can abstract from E, and assume that 
utility flows from the consumption of Xi. In a sense, Xi is a proxy for E. Even though human 
well-being may not be influenced by Xi' since the consumption of Xi is systematically related to 
the consumption of E, for estimating a willingness to pay for E, one can use the "demand" for 
Xi instead of the harder to measure "demand" for E. 

In figure 2, X1 and environmental quality are weak complements. At the base level of quality, 
the demand curve for X1 is DO, and X1' is consumed at price A. An improvement in 
environmental quality to 0* shifts demand out to DO*. X1" is now consumed at price A. The 
area between DO and DO* above the price line, defined by CBDE, is the willingness to pay for 
the increase in environmental quality, or, equivalently, the area beneath the demand curve 10r 
environmental quality. 
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Weak complementarity and revealed preference. 

Dollar-s 

Transportation to a recreation site and the environmental quality at that site appear to fit this 
definition of weak complements. One is indifferent to the quality of the environment at that site 
unless a trip is made (assuming no option or existence value). The travel cost (TC) method is 
the best known revealed preference technique for recreation valuation. TC analysis correlates 
the cost of accessing an outdoor recreation site (the travel cost) with the decision to visit sites. 
A demand curve is typically generated by regressing the number of visits to the site on travel 
cost and other exogenous variables (presumably, higher travel costs lead to a diminished 
visitation, other things being equal). Consumer surplus values can be generated from this 
demand curve for "access to the recreation site." 

Consider, for example, the linear travel cost model, where an individual (i) has a demand for 
trips (TI) that is modeled as: 

(9) 

with PI the individual's travel cost, and Pthe price coefficient. Integrating between Pi and the 
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cutoff price (the price where demand drops to zero) yields the consumer surplus, which in this 
case can be shown to equal-YI/2~.3 

While originally constructed to provide the full value of a single site, the travel cost model can 
be extended to recognize the contribution of particular characteristics of a site to individual 
welfare. A number of these extensions are considered later in this report, all based on the 
insight that if a number of sites exist in a region and environmental quality varies across sites, 
the demand for quality should be reflected in the relative intensity of use of the sites. 
Furthermore, with extensive data on the recreation activities of the population, this demand 
can be quantified and used to ascertain the marginal and infra-marginal contribution of 
improvements in environmental quality. 

In addition to influencing consumers' decisions on recreational trips, environmental quality can 
also influence the decision on where to live. For example, houses adjacent to pristine 
waterways are probably more attractive than otherwise similar houses located next to polluted 
waterways. The "amenity value" of a locale's environmental quality can be measured using the 
property value of homes in the locale (Freeman). If environmental quality decreases, say from 
increased soil erosion, the value of living in this locale will also fall. This value can then be 
captured (Lind) by measuring net change in the value of properties in this locale. 

Since there are many factors that affect property values, a hedonic property model is often 
4 

used. The hedonic property model ascribes the value of a house to its characteristics, such 
as number of bedrooms, size of kitchen, and ambient environmental quality. Formally, the 
value of a property, i, is: Vi = f(Ci,Ei,E;), where Ci are house-specific characteristics, E is 
environmental quality, and E is a random term. The marginal value of E can then be 
determined as the derivative of f with respect to E, df/dE. This marginal value can then be 
used as a measure of the benefit of differences in environmental quality. 

Contingent Valuation 

Another &pproach is to ask individuals directly their willingness to pay for a general 
improvement 1:1 water quality. Contingent valuation methods can handle a wide variety of 
situations, such as cases where the emphasis is not on a particular site or groups of Sites, 
making this approach a very flexible tool. 

The goal of the contingent valuation method is very straightforward: to induce people to reveal 
directly their willingness to pay (WTP) for the provision of a nonmarket good such as 
environmental quality, or their willingness to accept payment (WTA) to sacrifice the nonmarket 
good. This involves asking people, in a surveyor experimental setting, to reveal their personal 
valuations ("willingness to pay") for changes in the availability of nonmarket goods by using 
contingent markets (Randall and others). 

The analyst is interested in evaluating the effect on welfare as a good q (say, environmental 

3See Bockstael and others (1990) or Hellerstein, for discussion of consumer surplus calculation in 
linear demand models. 

<tAn "open city" assumption (POlinsky and Rubinfeld) is often made, which requires that 
environmental quality varies across the region, and that movement within the region is unconstrained 
(there are sufficient numbers of buyers). 
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quality) changes from a level of qo to q1' A willingness-to-pay measure, in this case the 
compensating surplus, can be represented as: 

(10) 

where e is the expenditure function, Po is the vector of prices for market goods, qo and q1 are 
the initial and final quantities of the nonmarket good (environmental quality), and Uo is utility.s 
In contrast to revealed-preference techniques, which impute a value for WTP' based on 
indirectly related measurement, the contingent valuation framework attempts to induce people 
to reveal WTP' directly. Highly structured contingent (hypothetical) markets are proposed (in 
an ideal framework), 50 that all respondents are confronted with the same, clearly defined 
situation. There has been a long and continuing debate as to whether the contingent valuation 
method actually generates meaningful results, but over time and after much study, the method 
has received greater acceptance (Bishop and Heberlein; Brookshire, Eubanks, and Sorg; 
Mitchell and Carson). 

Contingent valuation, revealed preference, and averting behavior are means by which changes 
in consumer surplus can be ascertained. 

Changes In Production Costs 

Environmental quality can be a factor in the production of a market good. In these situations, 
environmental quality affects the production and supply of a marketable good, and the benefits 
of changes in quality can be inferred from changes in variables associated with the production 
of the market good (Freeman). There are two avenues through which benefits can be 
obtained. The first is through changes in the price of the marketable good to consumers. The 
second is through changes in incomes received by owners of factor inputs. 

Estimating the net effects to producers and consumers from a change in production requires 
knowledge of the effects of quality on the costs of production, the supply conditions for output, 
and the ordinary demand curve for the market good (Freeman). In the case of a single-product 
firm, calculating the welfare effects from a change in environmental quality is rather 
straightforward. The net welfare gain to society (change in consumer surplus plus change in 
quasi-rent) is the value of the marginal product of environmental quality {O) in the aggregate 
production function for the industry (Freeman and Harrington). Alternatively, net welfare gains 
are equal to the change in cost with respect to the change in quality. This is the dual of the 
previous measure. 

For the multiproduct firm, the gain in welfare for an increase in environmental quality is also 
measured by the change in consumer's surplus in the markets for all affected products plus the 
aggregate change in quasi-rents to the affected firms (Freeman and Harrington). However, 
measurement of changes in quasi-rents is complicated by joint ness of production technology 
that characterizes multiproduct firms. 

There are two special circumstances where extensive information on demand for, and supply 
of, a good are not required. The first is when environmental quality is a perfect substitute for a 
purchased input. In this case, improvement in quality results in a decrease of the purchased 

SUo is the utility obtained at initial prices, income, and q: V(po,Oo,Yo)' 
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input. When the change in total cost does not affect marginal cost and output, the cost saving 
is a true measure of the benefits of the change in quality (Freeman). An example could be the 
reduction in chlorine needed to treat water for drinking as ambient bacterial levels are reduced. 

When quality is not a perfect substitute, benefits can sometimes be measured by the change in 
net returns. If the firm is small relative to the output and factor markets, it can be assumed 
that product anci variabl'3 factor prices will remain fixed after the change in quality. The 
increased productivity is expressed as increased profit calculated from farm budget analysis. 

Applications to V'hlter Quality 

Measuring the economic benefits from agricultural policies related to water quality presents 
some daunting problems. Agricultural poliCies affect large geographic areas, presenting 
problems for any analysis. A substantial number of water bodies (streams, rivers, lakes, 
reservoirs, estuaries, etc.) can be simultaneously affected. As a result, the value of improved 
water quality is spread across a wide population of water users, both individuals and business. 
This spatial dispersion complicates analysis, since environmental data are not collected in a 
manner to represent large regions. The issue becomes one of how to estimate aggregate 
benefits: estimate benefits for a sample of water users using detailed quality and economic 
information about individual sites or water users (such as a travel cost demand equation for a 
site) and make inferences about the total user population; or use aggregate regional data to 
estimate regional demands for water quality. 

Recreation 

The national recreation benefit of a program to improve water quality is the sum of individuals' 
willingness to pay for the change in water quality. Measurement of these benefits will not be 
straightforward, since the effects are spread across a large range of sites. Specifically, how 
will the regions' lakes, reservoirs, streams, rivers, and wetlands be affected by such a policy. 
Furthermore, in the broadest sense, how are the affected resources used by individuals?6 
The combination of physical impact on water resources and society's uses of these resources 
determines what sorts of data need to be gathered. These data needs are enumerated in the 
following material. 

Use of Unique Water Bodies 

Sitps rer.ognized as having unique recreational features, such as State parks, should be 
er.amined separait:iy. Either an onsite survey, a survey of a pre-identified user population, or 
a general population survey that inquires as to the use of these sites can be used to estimate 
willingness to pay. The choice between these approaches is in large part a function of cost, 
with relatively minor sites requiring large (hence, expensive) general population surveys before 
adequate visitation data can be obtained. However, general population surveys are more 
easily estimated, and are less prone to a number of econometric biases.7 

SA related issue is what new activities would become possible given an improvement in water 
quality. 

7Specifically, onsite sllrveys are prone to bias from truncation, endogenous stratification, and other 
forms of sample selection error. While techniques exist to control for these biases (Shaw), they often 
impose statistical restrictions not required when general population data are available. 
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Water quality considerations can be incorporated in several manners, such as: 

(1) 	 Site choice models (often using discrete choice techniques) which in.-:lude waterquality as an argument in a utility function, with variations in water qualityinfluencing the probability of which site a user selects (Bockstael and others,
1987), 

(2) 	 Hedonic travel cost analysis, which regresses the choice of water quality on theincremental costs of accessing sites with better water quality (for exampleBrown and Mendelsohn; Smith and Kaoru, 1987), and 

(3) 	 Generalized travel cost analysis (also known as the varying parametersmodels), a two-stage model that regresses travel cost coefficients on sitecharacteristics (Vaughan and Russell). 

Discussion of site choice models. Site choice models examine the choice of site made by an
individual, where at each choice opportunity the individual is faced with many different sites
and must choose which site to visit. The individual will presumably choose the site that yields
the greatest utility, given the site's environmental quality and cost of access. Information on
this "discrete choice," when combined with knowledge of the characteristics (including the
environmental quality) of the site, can be used to infer the value of thc~p site characteristics. 
 

For example, suppose that on day t an individual faces a set of J sites, and chooses a site j(j=1, .. ,J) such that utility (VI) is maximized: 

VI· = Max V(Pi'E0i'vjl),
jeJ 	 (11 ) 

where Pj is the cost of accessing site j (the travel cost), EOj is a vector of characteristicsdescribing the environmental quality at site j, and Vjl is a random component that incorporates
unobservable factors that influence the individual's enjoyment of site j on day t. Since Vjl
varies across both site and time, the choice of site is not deterministic. Instead, it is a function
of realization of all the Vjl (j=1, .. ,J). 

If the distribution of Vj and the utility function are known, it is possible to compute the marginalvalue of each element of EO. For example, it is often assumed that V has the following form: 

(12) 

where ex and ~ are coefficient vectors to be estimated, and Vj is an independent and identicallydistributed type I extreme valued random variable. In this case, given information on theoutcome of many choice opportunities, a multinomial logit model can be used to estimate exand ~ (Maddala). Marginal values of site characteristics can then be obtained by comparing ~to Cl. 

Variations of this approach, which generalize the above model, have been widely used. Forexample, Bockstael and others (1987) generalize the distribution of v and add a preliminarystage that predicts the number of choice opportunities. The question of "the number of choiceopportunities" is critical when infra-marginal analysis is attempted, since the discrete choiceanalysis abstracts from the individual's decision about whether to "visit a site" or to engage insome other activity, such as staying home and watching TV (Morey and others). 
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Discussion of hedonic travel cost models. In hedonic travel cost models, the individual ispresumed to derive utility directly from the site characteristics (including environmentalquality). In this model, the actual sites are merely particular bundles of site characteristics andotherwise are not unique. If a sufficient number of these "bundles" exist, de'mand curves canbe identified for each of these characteristics. In other words, for each characteristic, theindividual can consume a quantity up to the pOint where the marginal cost ()f increasingconsumption of th9 characteristics is greater than its marginal value. 

A simrJle example of a hedonic travel cost model uses a two-stage zonal approach. In the firststag~, total trip costs are regressed on several site characteristics to calculate the implicitprice of each characteristic. Formally, consider an individual i who has M sites to choose from.For each available site m (m=l, .. M), the price of access, Pim (for example, individual i's travelcost to site m), is regressed against a K x 1 vector of characteristics of the site, EOm: Pim =f(EOm,Em), where Em is a random error term.8 An underlying presumption of this technical(nonbehavioral) model of implicit prices is that better sites (say, with increasing water clarity)can be obtained by traveling farther. The derivative of f with respect to EO, dP,jdEOk can thenbe used as an implicit hedonic price for an additional unit of each of the (K) components ofEO.9 

The second stage requires that the first-stage regression be performed in many differentgeographic zones (such as counties). Under the likely case that the distribution of sites variesover space, with individuals living in some zones being close to good quality sites whileindividuals living in other zones are adjacent to lower quality sites, the hedonic price vector foreach zone will also vary. An inverse demand curve for each characteristic (k) can then beformed by regressing, across all individuals (i) in all zones, the hedonic prices (dP,jdEQk) of
the characteristic against the quantity of the characteristic demanded (EOik): dP,jdEOk =
g(EOik). These demand curves can then be used for infra-marginal valuation (Englin and
Mendelsohn).'° 

Discussion of generalized travel cost analysis. Generalized travel cost starts with simple travelcost models, and then correlates the estimated results with measurable site characteristics.Thus, environmental quality affects consumers by modifying the price, income, and other
coefficients of the individual's demand curve for the site. In contrast to hedonic models, it is
not postulated that consumers explicitly demand a known level of a site characteristic. In thissense, generalized travel cost models are similar to discrete choice models. However, unlike
discrete choice models, the total quantity of trips is explicitly modeled, while the choice of
"which site to visit, given we are going to take a trip" is not defined. 
 

8otAvailable" means that the site is not dominated by some other site, ftli!h domination occurring 
1 

when one can obtain the same quantity of characteristics from a site which has a lower price. The I
(zone-specific) available sites are usually proxied by a list of all sites actually visited by individuals fromthe zone; nonvisited sites are assumed to be dominated. 1 

"If f is linear, then the derivative for each characteristic equals the e·;\timated coefficient. For I
nonlinear hedonic price equations, additional assumptions may be required (Mendelsohn). 

lOAs with discrete choice models, hedonic models focus on a single choice occaSion and do not I
explicitly model the number of times an individual chooses to "visit one of several sites." If the totalnumber of site visits changes substantially when site quality improves (degrades). these infra-marginalvalues will be biased downward (upward). 
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Formally, the basic generalized travel cost starts with a set of individual demand CUives for
m=1 ,.. ,M sites: 1 

Yi1 '" 0:1 + Pi1~l + Ei1 
1Yi2 '" flO! + Pi2~2 + Ei2 

(13) 1 

1
where Yim is observed number of trips taken by individual i to site m, Pim is the price (travel 1
cost) of accessing site m, Eim is a random variable, and ~m is the price responsiveness for site
m (assumed to be the same for all individuals). Each of these individual demand curves is
estimated separately, and estimates of ~m' bmare derived. 1
The next step is to regress the estimated price coefficient, bm, against observed site
characteristics: 1 

\ b, '" 10 + 2,1, + E0112 + v, 
1b2 '" 10 + ~11 + E~12 + v 2 

(14) 1 

1 

where 2 and EO are measures of site characteristics. " 12 is interpreted as the extent to 
1which price responsiveness changes as these EO change. Valuation of changes in EO can be

generated by computing the price coefficient, b, at the before and after level of EO. The
difference of the consumer surplus values, with each value derived using a different value of 

1the computed price coefficient (b), will yield an infra-marginal measure of the value of the
change in EQ. '2 

While appealing in its simplicity, the generalized travel cost model suffers from a severe 

1 

out by Mendelsohn and Brown, can be seen by noting that th& two stages can be collapsed 

1problem: the treatment of substitute sites is not internally consistent. The problem, as pointedinto a single model with Ym=g(Pm,EOm). a model that does not include substitute price. For 
lsingle-site demand curves, exclusion of substitute sites will lead to a missing-variables

problem, resulting in a biased estimate of site demand at any given price (Caulkins and
others). For the generalized travel cost models, the consequences are worsened since
exclusion of substitute prices is tantamount to assuming that the characteristics of other sites
do not affect the demand for a given site. However, if site characteristics are not important in
the first stage, characteristics cannot suddenly be the crucial determinant in the second stage. 

\ 
llEquation 14 differentiates between 2 and EO for heuristic reasons: where 2 variables may consist

of nonenvironmental variables (say, number of picnic tables in the campground) that may be of lesser
interest to the analyst. 

(permitting ~;I\) joint estimation of both stages) or by using censored demand curves (Smith and 

'2'J'his simple model can be expanded, such as by modeling the correlation between the error termsDesvousges). 
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The generalized travel cost technique is basically most useful when applied to a set of unique 
sites, where each site has no close substitutes, and where each site serves a unique market 
(no individual ever visits two of the sites).13 

USB of Nonunlque Wate, Bodies 

The use of sites that provide recreation to individuals, but are not distinguished by unique 
features, should also be examined. For example, a given streamside may be used for a 
number of purposes (fishing, canoeing), but it has many substitutes; should it disappear, the 
users can readily find an alternative location that provides nearly the same services. Given the 
dispersed, low-level u~dge of these sites, gathering data on visitation would be difficult: any 
one site will yield only small numbers of visits even in an extensive population survey, while a 
complete set of onsite surveys would be expensive due to the sheer number of sites and the 
need for a lengthy survey period to collect sufficient observations. On the other hand, when a 
complete set of data exists, the sheer volume of information may encumber analysis. 

Given these difficulties, some sort of generalization from a subset of sites is necessary. One 
approach is to use a general population survey to find the visits to all sites, without attempting 
to obtain thorough coverage of anyone site. The sites listed by respondents can then be 
classified by site characteristics, such as degree of water quality change. Several analytic 
techniques can be applied to these data, including: 

(1) 	 Discrete choice models, which use assumptions about the consumer's utility 
function to permit discrete choice modeling with randomly drawn alternatives 
(Parsons and Kealy), and 

(2) 	 Multiple-site travel cost analysis, which estimates a demand system where each 
equation in the system represents a different category of site. Evaluation of 
changes in water quality can be accomplished by shifting sites between 
categories, recomputing prices, and using coefficients from the original data to 
predict changes in demand (Burt and Brewer). 

A potential problem with using these approaches is obtaining information on site 
characteristics, such as water quality. Often, given the myriad of sites, this information will not 
be readily a'/ailable. One could measure the characteristics of a subset of these sites, making 
sure to include sites mentioned by survey respondents, or one could ask survey respondents to 
describe the visited sites. Another way is to estimate the quality of the sites, given information 
on average environmental quality of the locale in which the site is located (and perhaps other 
information obtained from the user). 

Description of the discrete choice model using randomly drawn alternatives. The estimation of 
discrete choice models when full information is not available is relatively simple. The standard 
discrete choice model is basically modified by using a subset of the sites, instead of using all 
possible sites. This subset includes the chosen site, and a number (M) of sites randomly 
drawn from the list of all sites. These M + 1 sites are then used in a discrete choice model, 

13An ad hoc method of dealing with this problem is to include a substitute price in a pooled (single) 
equation version of the generalized travel cost model (Vaughan and Russell). However, this does not 
address the fundamental problem of incorporating the characteristics of alternative sites in a demand 
model. 
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where the M + 1 sites vary across observations. As long as the independence of irrelevantalternatives assumption holds,'4 the use of these subsets will not bias the results (Parsonsand Kealy). 

Note that knowledge of the characteristics of all sites is required, since inclusion of a siteimplies inclusion of its characteristics in a discrete choice model. In other words, if informationis available on only a fraction of the sites that an individual might visit, this technique isinapplicable. Hence, the advantage of this technique is that it greatly facilitates estimation,especially when the full choice set consists of hundreds of sites (with each site represented bya vector of characteristics, and each characteristic akin to a single variable in a standard
regression model). 
 

Description of multiple-site travel cost. Multiple-site travel cost models extend the single-sitemodel by classifying sites into a finite number of classes, with each class having similar sitecharacteristics. For example, one class could consist of clear-water lakes, another class ofmurky-water lakes, and another of clear-water lakes that have periodic algal blooms. Eachclass of site is then viewed as a separate good. Instead of the demand for trips to a site, thechoice variable is the demand for trips to sites of a specific class. The advantage to thisapproach is that the finiie number of classes can be treated as a demand system, with each
equation representing demand for trips to sites of a particular class. 
 

Formally, individual i's demand for visits to M different types of sites (Yi" .. ,YiM) is modeled as: 
Yi, :: f,(Pi"Pi2,···,PiM'£il) 

Yi2 :: f2(Pil,Pi2,···,PiM'£i:J 
(15) 

.1
where Pi" ... 'PiM are the prices that individual i faces for each class of site m.'5 The vector of 

1
prices is often constructed by measuring the cost. of traveling to eac~ type of site for allsampled individuals. Thus, the price vector will vary across individuals, with those who live I

near (far from) a site of class m having a low (high) Pim.16 After estimating the system, the
value of changes in environmental quality can be derived by computing consumer surplus
under the pre-existing condition, then reclassifying affected sites given the change in EO, andrecomputing consumer surplus for this new set of sites (Cicchetti and others). 

The key to the multiple-site method is the ability to classify sites, permitting the inclusion ofsubstitute prices in the demand system. If each site is unique, sharing little in common withany other site, this may not be possible. However, if there are many sites, and each site tendsto have several close substitutes, then this technique can be valuable. 

14This assumption states that the ratio of the probabilities of choosing any two sites is independentof any third alternative; that the relative probability of choOSing between two sites is not affected by theavailability of a third site (McFadden). 

15For example, the price of class j is the cest of accessing the closest site that falls into site j. 

'6Note that in contrast to the generalized travel cost model, the multiple site model explicitly controlsfor substitute sites. 
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Another important issue, especially germane when valuing infra-marginal changes using 
changes in consumer surplus, is the treatment of cross-price elasticities. If symmetry can be 
imposed on the demand system (which implies no income effects), then cases where there are 
multiple price changes (as when a number of sites are reclassified) can be readily valued (Hof 
and King). However, if this Hicksian condition cannot be imposed, then the value of the 
consumer surplus cannot be u.niquely assigned in the case of multiple price changes. 

Hedonic Property Analys/a 

Hedonic property analysis is similar to hedonic travel cost analysis in that the analyst 
regresses observed prices against observed characteristics including environmental quality. A 
linear model is typically used, such as VI = ~o + ~xZ, + ~"E, with VI the price of the property, Z 
the house's characteristics, and E a. measure of environmental quality. For example, Young 
and Teti regressed housing prices on Lake Champlain in Vermont against several house 
characteristics (such as lot size) and a water quality index. The derivative of V with respect to 
E (equal to ~. in this simple model) is then interpreted as the marginal value of E. Observed 
changes, or differences, in environmental quality (~E) can be approximated by multiplying this 
implicit marginal value (price) by ~E. 

Since it may be difficult to gather a complete set of data on house characteristics, one can use 
data on repeat sales of many different properties (if available), thereby avoiding the 
requirement for detailed (house-specific) information (Palmquist; Mendelsohn and others, 
1992). If house characteristics are likely to have been constant over time, and if environmental 
quality has changed over time, panel estimation techniques can be used to control for the 
frequently unobservable house characteristics, thereby improving the quality of inference 
concerning the influence of environmental quality. 

For example, consider a simple extension of the linear model. If Z is constant over time and E 
has changed, the model becomes: Vi.1 = ~o + ~zZi + ~..Ei.1 + Ei,l' Further assuming that two (or 
more) observations are available for a set of properties, the simple first-differencing panel 
model can be used, where: 

(16) 

Note that Zi cancels out; it is treated as an unobservable "fixed effect." Thus, the change in V 
is se!::n to be strictly a function of the change in E. 

While hedonic property models can be useful when measuring the value of recreational 
 
resources, it should be noted that hedonic property models and trip demand models often 
 
measure the same thing and that double counting may result if the results of a trip demand 
 
model and of a hedonic property model are added together (McConnell). 
 

Contingent Valuation Apart from Water Bodies 

As discussed earlier in this report, methods for estimating benefits from water quality changes 
that rely on site data present a number of difficulties. First, identifying a set of water bodies 
representative of all water resources affected by a policy is difficult. Second, unless the 
substitution possibilities between sites are adequately accounted for, independently derived 
site benefit estimates cannot be aggregated to obtain "true" national benefits (Hoehn and 
Randall). Contingent valuation is a way to get around these problems since it does not depend 
on a particular site or sites. Mitchell and Carson have demonstrated that individuals can value 
water quality in a general sense, given the proper experimental design. The public's 
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willingness to pay for buatable, fishable, and swimmable water quality is an example. In
addition, contingent valuation enables one to estimate non-use values, such as option value
and existence value. 

An advantage of the contingent valuation (CV) is that expansion of the results from a study to a
larger population is easier than for methods that are dependent on individual sites. To
evaluate the economic benefits trom a national policy, a CV survey could be designed to cover
the entire country. Such an approach would be very costly, however.The results of a much smaller scale CV study could be expanded to the entire population in
two basic ways: (1) apply an unadjusted willingness-to-pay (WTP) average to the entire
population, and (2) apply an econometrically estimated WTP function to the entire population.the national population in all socioeconomic categories. A better approach is to estimate an 

The former is appropriate in the unlikely event that the sample population is reoresentative ofequation that expresses WTP as a function of the socioeconomic characteristics of the samplesocioeconomic strata do not match population proportions of the same strata (LoomiS). 

population (Loomis). Weighted least squares should be used if sample proportions for certain
Example: Va!ulng the Recreational 86nefits from the CRP Program
An example of estimating changes in recreation behavior from a change in water quality is the
sequential decision model used in the evaluation of the Conservation Reserve Program
(Ribaudo and Piper). Recreational freshwater fishing was defined as a two-part decision by an(intenSity model). Each decision was modeled at the national level as a function of
 

individual: whether or not to fish in a given year (participation model); if yes, how much to fishsocioeconomic variables, supply of surface water, and water quality. 
 

This approach was possible because of the availability of a national survey on outdoor
recreation, the U.S. Fish and Wildlife Service's 1980 National Survey of Fishing, Hunting, and
Wildlife-Associated Recrea!ion. The survey consisted of two parts: a screening survey of the
general population and a survey of those participating in outdoor recreation. The participation
model was estimated with data from the screening survey, while the intensity model was
estimated with data from those who actually fished. Water quality data from the U.S.

Geological Survey's National Stream Quality Assessment Network system were used to

calculate average "regional" levels of suspended sediment, nitrogen, and phosphorus.
The partiCipation model was estimated as a logit, and used to estimate the change in the

number of people that would partiCipate in recreational fishing given a change in water quality

in the regions closest to their homes. The intenSity model was based on a travel cost model

and used to estimate the change in the number of visits, given a change in water quality.

Together, the two models are used to predict the change in regional and national recreationalinformation about particular sites. 

fishing visits given regional changes in water quality. This is accomplished without any 
Navigation 

Sedimentation of river channels and harbors can cause delays in shipping and even the loss of
vessels. State authorities and the U.S. Army Corps of Engineers share the cost of keeping
channels open. Since agriculture is a major source of sediment in many parts of the country,
especially in the Missouri and Mississippi watersheds, reductions in cropland erosion could
reduce the need to dredge. For a particular harbor or stretch of river, the benefits from 
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reduced erosion would be equal to the net increase in producers' and consumers' surpluses 
from reduced shipping costs and reduced dredging costs. Under the assumption that reduced 
sediment and dredging are perfect substitutes, and that dredging prior to the erosion reduction 
was optimal given the level of sedimentation and the demand for navigation, then the only 
effect of the reduced erosion is reduced dredging costs. Benefits are equal to the reduced 
dredging costs. 

Estimating benefits from reduced dredging requires data on dredging and shipping activity in 
each watershed. While such data could be conected through a survey, a simpler approach is 
to use secondary data. Data on dredging costs and amounts of sediment removed from 
channels and harbors are available from the Corps of Engineers at the Corps Division level of 
aggregation. Ribaudo used those data to estimate the removal costs per ton of sediment for 
each farm production region in an evaluation of the Conservation Reserve Program. Assuming 
a linear cost function and optimal dredging, one can convert reduced sediment discharge to 
reduced dredging costs. 

Sediment loadings to rivers can be calculated on a regional basis using data from a number of 
sources. Erosion on various types of land can be estimated with the National Resources 
Inventory at any number of levels of regional aggregation. There are advantages to using the 
aggregated sub-area (ASA) or production area in national policy analyses for two reasons. 
These regions approximate watersheds, and they follow county boundaries. It is therefore 
relatively easy to create ASA-Ievel data from county-level databases, a number of which exist. 

The amount of sediment reaching waterways in' an ASA (loadings) can be estimated by 
multiplying erosion by a sediment delivery ratio (SDR). Resources for the Future (RFF) has 
calculated SDR's at the Major Land Resource Area level and used these to estimate annual 
loadings for ASA's. We estimated aggregated sub-area SDR's by dividing the RFF sediment 
loadings by total eroSion. 

Since ASA's are connected hydrologically, in that water flowing out of one watershed can enter 
another, some of the loadings will be carried downstream. The amount of sediment deposited 
in each ASA can be estimated from the Soil Conservation Service's estimates of inter-ASA 
delivery ratios. 

Reservoirs 

Reservoirs make excellent sediment traps. Flowing water can carry large loads of sediment in 
suspension. When a river's flow is checked by a reservoir, the carrying capacity of the river is 
greatly reduced, and sediment settles out into the storage basin. Without removal and with a 
continuous inflow of sediment-laden water, the reservoir will eventually fill with sediment. 

A reservoir can provide one or more services such as flood control, drinking water supply, 
hydroelectric generation, and recreation. The economic costs from sedimentation take three 
forms: effects on the services provided by the reservoir (such as boating and irrigation), costs 
of remediation (dredging), and damage to the reservoir structure itself (turbines, pumps) 
(Southgat.e and Macke). Benefits from reduced sedimentation are the reverse of the above 
adverse effects. 
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Benefits can be expressed as: 

T T' 
B ::: E [p1~a1t + p~a2t - ACoJ(1 +r)-I + E [p1~all + p~a2t - ACoJ(1 +r)-I , (17) 

t=O t:::T+1 

where: 
PI,a, = price and quantity of service flow i, 
Cot =operating cost, 
r = the discount raie, 
T =: the economic lifespan of the reservoir given "before" sedimentation rate, 
1'= the economic lifespan of the reservoir given reduced sedimentation rate. 

The first summation expresses the change in net value of services produced during the 
without-treatment lifetime of the reservoir. The second summation indicates the net benefits of 
extending that lifetime. The greater the initial sedimentation rate, the greater the benefits from 
extending the lifespan of the structure, since T will be small and the effects of discounting will 
be reduced. Benefits should be estimated for each reservoir affected. 

-:-he economic life of a reservoir ends when the incremental bens,fits from continued use no 
longer exceed the incremental costs of operation. The econom!c lifespan of a reservoir can 
never exceed the physical life. Under ideal conditions (minimal sedimentation) the economic 
life of a reservoir can be assumed to be long enough so that its capital and operating costs can 
be amortized as a perpetuity (Lee and Guntermann). Sedimentation shortens the economic life 
of a reservoir to a finite period, shortening the time over which costs can be amortized and, 
therefore, increasing annual costs. The excess of annual costs above a perpetuity is a simple 
measure of sedimentation damages (Lee and Guntermann), assuming no reduction in service 
flows until the economic lifespan is reached. This definition of damages precludes the need to 
estimate specifically the demand functions for services supplied. 

Most reservoirs have a sediment pool, constructed to trap sediment. No damage from 
sedimentation occurs until after the sediment pool is filled. Assume that the economic lifespan 
of a reservoir is equal to the years it takes for the sediment pool to become filled, plus the 
years for the remaining capacity to become half filled with sediment. Also assume that the flow 
of services will not be disrupted until the economic lifespan is reached, at which pOint all 
services cease. The lifespan of the sediment pool (N 1) can be estimated as follows: 

(18) 

The physical lifespan of the reservoir can be estimated as: 

N '" kCRT (19) 
2 G A DT ' 

• n 
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where: 

CAS = sediment pool capacity (acre-feet), 
CAT = total reservoir capacity, including sediment pool (acre-feet), 
k :z: conversion factor for acre-feet to tons of sediment, 
G. = erosion rate in drainage area (tons/year), 
 
An = net drainage area (total area - reservoir surface area), 
 
o = sediment delivery ratio, and 
 
T = reservoir trap efficiency. 
 

Since economic lifespan is assumed to be equal to the years it takes to fill the sediment pool 
 
plus half the remaining capacity, economic lifespan can be expressed as the mean of 
 
equations 18 and '19: 
 

(20) 

where: 

C = average of sediment pool and total capacity (in tons of sediment), and 
L = product of An' 0, and T (a constant). 

From Lee and Guntermann, the annualized damages from reservoir sedimentation can be 
expressed as: 

OS = Cc( r _ r ), (21)
1-(1 +r)-l't 1-(1 +rt 

where: 

os =damages from sedirnent, 
 
Cc = construction costs, and 
 
r = discount rate. 
 

This equation assumes that anniJal operation and maintenance costs are independent of the 
sedimentation rate. The marginal damage with respect to erosion can be defined as: 

aDS aDS aN = (22)
~ aN aGe 

From equation 21, we get the following: 

aDS = c ( -(1 +r)-l't 10(1 +r» . 
(23)aN (1-(1 +r)~2c 

From equation 20, we get the following: 

aN -C' 
(24)aGe - G:L . 
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The marginal benefits from a reduction in erosion in the drainage area of a reservoir are the 
product of equations 23 and 24. 

To include the costs of reservoir sedimentation in an analysis of a national soil conservation 
program, data on individual reservoir location, size, sediment inflow, and operation and 
maintenance costs are required. Data on all except operation and maintenance costs are 
available from sedimentation surveys conducted for the Soil Conservation Service (Dendy and 
Champion). Operation and maintenance costs are available from a reservoir database 
maintained by the Soil Conservation Service. 

Municipal Water Treatment 

Rivers and reservoirs provide drinking water to over 112 million U.S. residents (Solley and 
 
others). Water treatment processes are affected by the quality of the source water. 
 
Conventional treatment can consist of flocculation, sedimentation, filtration, and disinfection. 
 
Intake water with low levels of suspended sediment may be treated by direct filtration, which 
 
eliminates the need for sedimentation and, sometimes, flocculation. Cost savings from the use 
 
of direct filtration include lower capital costs and lower costs associated with lower chemical 
 
coagulant doses and decreased sludge production and disposal. Low turbidity levels also 
 
simplify the disinfection process, thus making it less costly. Agriculture is a major source of 
 
sediment, thus turbidity, in many parts of the country. 
 

The change in water production cost induced by charlges in sediment load is a measure of the 
welfare effects from soil conservation. For a single-product firm (such as supplier of municipal 
drinking water), Freeman and Harrington show that the marginal welfare change from an 
improvement in environmental quality is: 

W'(Q) = -Co(y',O), (25) 

where: 
W = producer plus consumer surplus, 
Y = output, and 
C(Y'(O),O) = production cost as a function of equilibrium output y' and 
environmental quality. 

If the supply and quality of the output (drinking water) remain unchanged given the change in 
quality of untreated input water, then consumer surplus remains unchanged and benefits are 
equal solely to the change in producer surplus (Freeman). 

Holmes, using data from 600 of the largest water suppliers, estimated a hedonic model for 
water treatment costs. A hedonic cost f::~r.tion refers to a cost function that embodies 
attributes of the production process not tYPIt.ally considered by neoclassical models (Holmes). 
The quality of untreated intake water is such a variable. The form of his model was: 

C '" C y.al0.a2(nR.~i+2)
j 0)). I) , (26) 

I 

where: 
Cj = expenditure of firm j 
Co = intercept, 
Yj =water production of firm j, 
OJ = intake water quality of firm j, 
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Rij :: price of input i to firm j, and 
 
ai = model coefficient. 
 

Expenditures were defined as operating costs, including treatment plant costs, water 
acquisition costs, and distribution costs. Water quality was represented by the turbidity of 
intake water. Two input prices were included: pipefitter wage and electricity cost index. 

With the estimated treatmen~ cost function, estimating regional or national changes in 
treatment costs from specific changes in turbidity (suspended sediment) is rather 
straightforward. For a particular region, average change in treatment cost per gallon of water 
treated can be estimated from data on treatment plants in that region. Costs for all treated 
water can then be calculated with data from the U.S. Geological Survey on total treated water. 
This approach is appropriate given the assumption that the change in water quality does not 
affect price, quantity, or quality of treated water. 

Drainage Ditches 

When soil is eroded from a field, it can be deposited in roadside ditches, which line many rural 
roadways. Sedimentation in culverts and ditches reauces the capacity and the effectiveness of 
the structures, increasing the likelihood of road flooding during storms. 

The costs from ditch sedimentation are the maintenance costs of removing sediment plus the 
damage frolT) road flooding. Optimal cleaning can be defined as that level of maintenance that 
just prevents road flooding (Freeman). If ditch cleaning is optimal, then the benefits from 
reduced erosion are equal to the reduction in maintenance costs. If ditch cleaning is not 
successful in preventing flooding, then reductions in maintenance costs underestimate 
benefits, in that the damages from flooding will also be reduced by the reduced erosion. 

Damages from ditch sedimentation were included in several local studies of the costs of soil 
erosion (Forster and Abrahim; Moore and McCarl; State of Indiana; Clark and others; Lee and 
Guntermann). We estimated a national model of ditch-cleaning costs with data from 33 States. 
Annual sediment removal costs were specified as a function of the cost of removing a cubic 
yard of sediment and the estimated total sediment discharge along the roads treated by the 
State. The latter variable provides the link between soil erosion and sediment removal costs. 
This variable is defined as percentage of rural roads treated multiplied by total discharge of 
sediment to streams in the State (Gianessi and others). The estimate.d equation was: 

Y '" 6974DIS·049UNIT·704 , (27) 

where: 

Y =: annual sediment removal costs for State roads, 
DIS:: sediment discharge along roads treated by State, and 
UNIT =unit cost of removing a cubic yard of sediment. 

All variables were signific~nt at the 5-percent level. 

Although the approach is rather crude, it enables a rough-and-ready method of estimating a 
lower bound of benefits from reduced ditch maintenance costs. The estimate is a lower bound 
because ditch maintenance usually occurs after the ditch becomes clogged with sediment, and 
flooding problems have occurred. 
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Municipal Water Use 

The quality of water consumed by households has an influence on longrun costs of maintaining 
water-using appliances. High levels of total dissolved solids (TOS) or hardness can damage 
water-using appliances and pipes, increase the use of de~ergents, and deteriorate clothing and 
other textiles. Irrigated agriculture has been shown to be a factor in TOS levels in the 
Colorado River Basin, and possibly elsewhere. Agricultural policies or other pOlicies that affect 
the TOS levels of large storage reservoirs, such as those in the West and Southwest, could 
affect the water supplies for major population areas. 

Benefits from ,,1duced TOS levels take two forms: increased appliance lifespan for those who 
take no defensive action and reduced defensive expenditures for those who do (purchase 
water softeners or bottled water, for example). Most studies have concentrated on the former 
benefits, including those by Black and Veatch, Metcalf and Eddy, DeBoer and Larson, 
Tihansky, d'Arge and Eubanks, Patterson and Banker, Lohman and others, Gardner and 
Young. 

Directly estimating households' demand or expenditure function for water quality is not 
generally possible, since households cannot directly purchase water of varying quality. The 
approach used most often in the literature is to estimate physical damage in terms of expected 
appliance lifetimes, assuming that the household would be willing to pay up to the economic 
value of those physical damages to avoid them (d'Arge and Eubanks, p. 256). 

A number of authors report regression equations relating appliance lifespan to TDS levels 
(Lohman and others, d'Arge and Eubanks, Tihansky). Any of these can be used to estimate 
household benefits from reductions in TDS leve!s. The !ifespan Xa of each appliance in the 
study area can be computed for the initial TDS level. Assuming a lifespan Xh of the house, the 
number of times the appliance must be replaced over the lifespan of the house is Xh/X•. 
Assuming that replacement costs are realized at the time of replacement, a cost stream over 
the lifespan of the house can be constructed, and a present value calculated. A decrease in 
TDS will increase the lifespan of the appliance and reduce the number of times replacement is 
necessary. The difference in present value between the two cost streams is the benefits from 
better quality (for example, less saline) water. Census data on the number of households and 
the types and numbers of appliances per household allow one to develop an aggregate 
estimate of benefits for a metropolitan area influenced by improved household water quality. 

Conclusions 

Evaluation of policies that address the effect of agricultural activities on environmental quality 
will require two types of information: informatio!i on the cost of implementing the required 
changes in agricultural practices and informatiou on the benefit to society of the resulting 
improvements in environmental quality. This report reviews a variety of methodologies that 
can be used to compute these benefits. It particularly focuses on benefits related to 
improvements in water quality. 

These benefits can be broadly classified into two categories: thosa that accrue to consumers, 
and those that accrue to producers. To quantify these benefits, we estimate changes in 
consumer and producer surplus. From a theoretical standpoint, the appropriate welfare 
measure for each type of water quality effect is clear. However, estimating benefits is 
complicated by several factors. 
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In particular, the nonmarket nature of improvements in environmental quality makes estimation 
of welfare effects difficult. Nonmarket goods, by definition, cannot be obtained through market 
transactions. Therefore, traditional demand and supply analysis will often be impossible since 
observations on market behavior are lacking. Given the lack of market data, computation of 
consumer and producer surplus measures is performed using a variety of indirect methods. 
For consumer surplus measures, we reviewed three broad classes of techniques that 
accomplish this indirect measurement: techniques that examine averting behavior, techniques 
based on consumption of complementary market goods, and techniques that use contingent 
valuation. Each of these classes has strengths and weaknesses. Averting behavior has 
limited applicability, but can be dh'ectly tied to environmental damage. Revealed preference is 
based on actual behavior, but requires a number of statistical assumptions that are often of a 
heuristic (as opposed to a strongly theoretic) nature. Contingent valuation obtains a direct 
measure of the benefit, but is based on intended rather than actual behavior. 

For producer surplus methods, we review two broad indirect methods: defer.sive expenditures 
and changes in production costs. Defensive expenditures are relatively easy to measure, but 
the method depends on the assumption that defensive activities are performed in an 
economically efficient manner. This assumption is probably a poor one. In many cases, 
defensive services are provided by public authorities, and the level of activity reflects budget 
and bureaucratic realities more than actual needs. 

Measures of change in production costs and/or economic profits may be the closest to the 
ideal measure of all the procedures reviewed. Inputs and outputs of the production process 
are generally priced in the market, and one can assume that the production process itself is 
efficient. For a given change in environmental quality, the measure of benefits should 
approach the ideal. 

In addition to broad strengths and weaknesses, the data requirements of these techniques 
must be considered. For example, demand analysis is often best accomplished through a 
general population survey. However, when time and expense prevent the collection of such 
data, one is often forced to second-best solutions. These solutions include surveys of pre
identified users, or surveys conducted on-site. In such cases, zonal aggregates can be used 
to extend the range of the data, or sophisticated statistical techniques can be used to reduce 
the biases introduced by less than optima~ sample deSign. However, these methods usually 
entail a worsening of model accuracy, and a reduction in the robustness of the model to 
misspecification. In other words, the poorer the quality of data, the greater the dependence on 
statistical fixes. 

Benefit assessments face another cOr.lplication besides the lack of market data, namely a lack 
of cause-effect information necessary for a priori evaluations. In particular, in order to model 
how changes in environmental quality affect consumer and producer well-being, knowledge 01 
how COnSUmp.iS and producers use environmental services is required, as well as the ability to 
predict how a policy will affect the relevant environmental variables. The links between on
field agricultural activities and environmental quality are known in a qualitative sense, but fate 
and transport models that enable prediction of, say, the change in the quality of water entering 
a particular water treatment plant are lacking, especially in the context of a national policy. In 
such cases, a second-best solution is to use aggregate, zonal measures of environmental 
characteristics, or to predict relevant environmental characteristics from secondary data 
sources. While such techniques provide some inSight into the relationships among agricultural 
production, the level of environmental characteristics, and human behavior, they risk serious 
misspecification, especially when the environment is very heterogeneous (when intra-zone 
variability is high). 
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A related issue is how to conduct a national analysis when the available data are of a very 
local nature. Even if a number of site studies have been conducted with the optimal data, the 
problem still exists of aggregating the results to a regional scale that is relevant to 
policymakers. In this area, research may contribute the greatest improvements in the quality 
of policy a.nalyses. One benefit transfer approach is metamodeling. A metamodel is a 
statistical model of a simulation or other estimated model that enables the model results to be 
transferred from the situation where it was developed to a new applicalion or population (Smith 
fl'ld Kaoru, 1990). 

A prerequisite for any type of benefits transfer exercise is the availability of a national 
database of the supply of water resources (quantity and quality) and the demand for water 
resources by individua.ls and industry. A detailed database on a watershed basis (such as the 
aggregated sub-area) needs to be developed and maintained so that the basic environmental 
and demand data necessary ior any national analysis are available. 

In summary, the tools for estimating micro-Iavel benefits have been developed and, for the 
 
most part, have received extensive professional application and review. Marginal 
 
improvements are likely to be made, but methods are available for most, if not all, types of 
 
benefits. The greatest challenge lies in the area of national-scale benefit estimates. An 
 
analyst has the choice of either collecting enough data at the national level to minimize the 
 
need for assumptions or statistical fixes, or to use less intensive data and find ways of 
 
extending micro-study results. Research is needed in both these areas. 
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FOREWORD 

This manual provides detailed guidance on the development of Part 2 permit 
applications for municipal separate storm sewer systems. It provides technical assistance and 
support for all municipal separate storm sewer systems subject to regulatory requirements 
under the National Pollutant Discharge Elimination System (NPDES) program for storm 
water point source discharges. This manual also emphasizes the application of pollution 
prevention measures and implementation of Best Management Practices (BMPs) to reduce 
pollutant loadings and improve water quality. 

The control of pollution from urban and industrial storm water discharges is critical in 
maintaining and improving the quality of the Nation’s waters. Pollutants in storm water 
discharges from many sources are largely uncontrolled. The National Water Quality 
inventory, 1990 Report 10 Congress, provides a general assessment of water quality based on 
biennial reports submitted by the States under Section 305(b) of the Clean Water Act 
(CWA). The report indicates that roughly one third of the impairment in assessed waters 
is due to storm water runoff. 

This document was issued in support of Environmental Protection Agency (EPA) 
regulations and policy initiatives involving the development and implementation of a 
national storm water program. This document is Agency guidance only. It does not 
establish or affect legal rights or obligations. Agency decisions in any particular case will 
be made applying the laws and regulations on the basis of specific facts when permits are 
issued or regulations promulgated. 

This document will be revised and expanded periodically to reflect additional guidance. 
Comments from users are welcomed. Send comments to U.S. EPA, Office of Wastewater 
Enforcement and Compliance, 401 M Street, SW, Mail Code EN-336, Washington, D.C. 
20460. 

Michael B. Cook, 
Director 

Office of Wastewater Enforcement 
and Compliance 
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1.0 INTRODUCTION 

1.1 OVERVIEW 

Control of pollution from urban and 
industrial storm water discharges is an 
important factor in maintaining and improving 
the quality of the Nation’s waters. To help 
improve the quality of storm water discharges, 
Congress passed the Water Quality Act (WQA) 
in 1987. The WQA added to the Clean Water 
Act (CWA) a provision [Section 402(p)) that 
directed the U.S. Environmental Protection 
Agency (EPA) to establish final regulations 
governing storm water discharges under the 
National Pollutant Discharge Elimination 
System (NPDES) program. 

In response, EPA published regulations in 
the November 16, 1990, Federal Register (55 FR 
47990) that established NPDES permit 
application requirement for storm water point 
source discharges As part of these regulations, 
municipal separate storm sewer systems (MS4s) 
that serve populations greater than 250,000 
(“large MS4s"), MS4s that serve populations 
between 100,000 and 250,000 (“medium MS4s“), 
and other MS4s identified by the permitting 
authority must be covered by NPDES permits. 
The regulations establish a two-part application 
process for these MS4s In April 1991, EPA 
issued guidance on the preparation of Part 1 of 
the NPDES permit application for discharges 
from MS4s EPA, 1991b). The present manual 
provides guidance on the preparation of Part 2 
applications. The information in this manual 
should help municipalities focus their efforts on 
activities that meet the application 
requirements. 

1.2 SUMMARY OF THE CLEAN WATER 
ACT REQUIREMENTS 

Section 402 of the CWA prohibits the 
discharge of any pollutant to waters of the 
United States from a point source, unless that 
discharge is authorized by a NPDES permit. 

Efforts to improve water quality under the 
NPDES program have traditionally focused on 
reducing pollutants in discharges of industrial 
process wastewater and municipal sewage. As 
pollution control measures have been 
implemented for these discharges, it has 
become evident that diffuse sources of water 
pollution (those occurring over a wide area) are 
also major contributors to water quality 
degradation. Recent studies, including the 
Nationwide Urban Runoff Program (NURP) 
study (EPA, 1983), have shown that storm 
water runoff from urban and industrial areas 
typically contains the same general types of 
pollutants that are often found in wastewater 
in industrial discharges. Pollutants commonly 
found in storm water runoff include heavy 
metals, pesticides, herbicides, and synthetic 
organic compounds such as fuels, waste oils, 
solvents, lubricants, and grease. These 
compounds can have damaging effect on both 
human health and aquatic ecosystems. In 
addition to pollutant, the high volumes of 
storm water discharged from MS4s in areas of 
rapid urbanization have had significant Impacts 
on aquatic ecosystems due to physical 
modifications such as bank erosion and 
widening of channels. 

The statutory provisions governing 
discharges from MS4s are contained in CWA 
Section 402(p)(3)(B). In general, Congress 
provided that permits for discharges from 
MS4s: 

May be issued on either a system- or 
jurisdiction-wide basis; 

Shall effectively prohibit non-storm 
water discharges into the MS4, and 

Shall require controls to reduce the 
discharge of pollutants to the maximum 
extent practicable (MEP). 
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Under the storm water program, the in&al 
round of NPDES permrts wII emphasize the 
use of Best Management Practices (BMPs) to 
reduce pollutant loadmgs from MS4s. These 
BMPs include polluhon prevention measures, 
management practices, control techniques, and 
design and engineenng practices. As with any 
discharger subpct to the NPDES program, 
MS4s must meet technology-based 
requirements [in this case, the “maximum 
extent practicable” standard of Section 402(p)l 
as well as applicable water quality standards. 

1.3 THE PERMIT APPLICATION PROCBSS 

The goal of the NPDBS program for 
municipal storm water is the reduction and 
ehmination of pollutants in storm water 
discharges from large and medium MS&. The 
permrt application process in 40 CPR 122.26(d) 
is designed to meet this goal by developing 
sltespeclhc NPDES permits containing storm 
water management programs for individual 
MS4s. Site-specific permitting is crucial given 
the dlffermg nature of discharges from MS4s in 
different parts of the country and the varying 
impacts of these discharges on receiving 
waters. To facilitate this process, the 
regulations specify a two-part permit 
apphcahon. 

Part 1 of the permit application initiates the 
process through which municipalities began to 
Identify sources of pollutants to the municipal 
storm sewer system. Partlalsorequka 
munxipa.lWs to propose strategies to 
characterize storm water discharges from their 
munqxil separate storm sewer systems. 
Guidance for the lbjxlmtion of Part I of The 
NPDES Permit Appliuations /iv Disdarges From 
Municipal Separate Storm Sewer Systems was 
issued in April 1991, and is available through 
EPA’s Storm \Vater Hothne l(703) 82148231. 

The present manual describes how to meet 
the Part 2 permit application requirements for 
storm water discharges from largeand medtum 
Msls Part 2 of the permit applicahon builds 
upon the foundation established m Part I and 

provides for the development of comprehensive 
storm water management programs. Part 2 
requires particular mformahon that M54s must 
have developed to have an effective storm 
water control plan. However, each applicant is 
given flexibility on how to present and 
organize this information m a way which best 
suits the MS4’s needs and is most consistent 
with its overall storm water management 
strategy. This guidance presents examples 
which illustrate some alternative ways to 
present information that will fulfill the Part 2 
permit application requirements. 

1.4 WI-IO MUST SUBMIT A PART 2 
APPLICATION 

Municipahties, incorporated places, and 
counties with unincorporated urban areas that 
own or operate a large or medium MS4 that 
discharges to waters of the United States are 
required to obtain a NPDES storm water 
permit. In addition, small MS4s (less than 
100,000> that are owned or operated by a 
municipality other than those idenbhed m the 
NPDES regulation can be designated by the 
permitting authority as part of the large or 
medium municipal separate storm sewer 
system due to the interrelationship between the 
discharges of the designated storm sewer and 
the discharges from municipal separate storm 
sewers. 

Under EPA’s definition of MS& “large” 
MS4s serve populations greater than 250,000, 
and “medium” MS4s serve populations of at 
least 1OO,ooO, but less than 25Om. Population 
is determined by the most recent Decennial 
Census by the Bureau of the Census. A list of 
large and medium municipalities identified in 
the November 16, 1990, rule is contained in 
Exhibit l-l, in which population was based on 
the 1980 Census. After the publication of the 
November 16, 1990, rule, the Bureau of the 
Census released data for 1990, and, as a result, 
some additional munidpalitiea may be 
required to submit applications, while others 
may fall below 100,000. These changes are 
not reflected in Exhibit l-l. 
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Exhibit l-l: Large and Medium MS4s 
(Based on 1980 Census Data) 

Mumciprlities, Counties, and ohlo cllmruub 
Incorporated Areas With Cleveland 
Populations greater than 25OAXlO C0lumbu.s 
which Must Submit NPDES Toledti 
storm Water Apphcahons oklahoma okhhoma Gty 

T&d 
Shk Enhty Oregon Portland 

Penn!3ylvan& Philadelpb 
Atfhma B-M Pittsburgh 

Phoenix TelUWSSW MCMphlS 
Tucson Nashvdle/Davidson 

Cahfomra Long Beach Texas ALL5hl.i 
Los Angeles Dallas 

Los An&@!3 County ElP&O 
Oakland Fort Worth 

sacrament0 Hams Gxlnty 
sauamento county Houston 

San Rego San Antonlo 
San Diego county Utah Salt Lake County 

San Frarlm Virginia Faufax County 
sMk= Norfolk 

Colorado Del-MS Vuguua Eti 
Delaware New Castle County Washmgton King COunh 
Lhstnd of Columbia SeartIe 
FlOIl& Dade County WlSCOllSill MllWdti~ 

Jadcson4le 
Ml.aLnl Municipalihcr, Counhes, and 
Tampa Incorporated Areas wth 

Ceorgk3 Athtd Populations between 100,000 and 
DeKalb County 250,COO which Must Subnut 

Hawau Honolulu County NPDES Storm Water Apphohonr 
lUlllOIS ChICagO 

Indana ln&anapoh State Enhty 
Kansas Wlchlta 

Kentucky Louisville Alabama HuntsdIe 
Louisiana New Orleans Jefferson County 
Maryland Anne Arundel County Mobrle 

Bdhmorc! county Montgomery 
Balhmore Alaalra AlKhONge 

Montgomery County Arizona Mesa 
Pnnoe George’s County PIma County 

MassachllSettS BoStoIl Tape 
MlChlpll Detroit Arkansas Lttle Rock 
Mlnne!sota Minneapolis California Alameda county 

St Paul Armhelm 
Mssouri Kansas sty Bakersfield 

St. Louis Berkeley 
Nebraska Omaha Concord 
New Jersey Newark Contra Cosh~ Gwnty 
New Memo Albuquerque Fremont 
NH+ York BuUalo Fresno 

Bronx Borough Fullerton 
Brooklyn Borough Garden Grore 

Manhattan Borough Glendale 
Queens Borough Hunhngton Beth 

Staten kland braugh hem County 
North Carolma Charlotte Modesto 

CaWomm. cant orange count) 
Oxnard 

Pasad~a 
Rn mde 

kvernde County 
San Bemar&no 

!Gll Bernardulo county 
Santa ha 

Stockton 
SUNl)W& 

Torrance 
Colorado Aurora 

Colorado Springs 
Lakewood 

Pueblo 
connechcut Bndgeport 

Hartford 
New Haven 

Stamtord 
h’aterbuq 

Flonda Broward Countv 
Exambla Counm 

Fort Laud&& 
Hlleah 

l-hllsborough Count) 
Hollwood 

Orange Countv 
Orland 

Palm Beach Count-v 
PmeUas County 

Polk Gunty 
Sarasota Colultv 

St Petersburg 
Georp Clayton County 

Cobb Countv 
Columbus 

Macon 
R&unond Countv 

SaVaMah 

Idaho Bow Gty 
lUlllOIS Peona 

Rockford 
lncbana Evansville 

Fort Wayne 
==Y 

South Bend 
IOWa cedar RaPId 

Davenport 
Des Moines 

Kansas hanulsas CI~ 
To* 

Kentucky Jefferwn Countv 
Leungton-Fayette 

Louunana Baton Rouge 
Jefter-n Pansh 

Shrew eport 

(<onnnuedj 
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Exhibit l-l: Large and Medium MS4s kont) 
(Based on 1980 Census Data) 

Ma9sachusetE 

Mlchlgan 

N&&&S 
NW&id 

New Jersey 

New York 

Spnngfield North Carollna Durham Texas, cont’d corpus ChristI 
Worcester Greensboro Garland 

Ann Arbor m%h -I3 
Rlnt WtnStOn-Salem Lubbock 

Grand Raplds CumbedandCounty Pasadena 
Lansing CM0 Akxon W&X 
UVOIlh Dayton Utah SdtLakeQty 

Sterling Heights Youngstown “hN Alexandria 
warren Oregon Eupe ~b3-G-v 
la&on Multnomah county a=P-l= 

lndepmdence w-e c-v Chesterfield County 
Sprintifield PeNlsylmnla Allentown tiPton 

Llnmln Erie Henrim County 
Clark county Rhode Island providence Newport News 

La9 Vegas southcaroha Columbia Portsmouth 
Rena Greenville County Richmond 

Eluabeth RichlandCmnty Roanoke 
J-Y w TE?IUlesSee Chattanooga WtLShUlgtOll Snohomish County 

Paterson Knoxvine Spokane 
Albany Texas AllliUlllO Race county 

Rochester Arungton Tacoma 
Syracuse Beaumont Wsconsm Madson 
YOnkeR 

Soumz. SS FR 48073, November 16,199O. 

The definition of MS4 excludes those 
conveyances that are designed to discharge 
storm water runoff combmed with municipal 
sanitary sewers C’combined sewer systems”). 
Therefore, municipahhes that own or operate 
combmed sewer systems may petition to have 
their population, based on Bureau of the 
Census figures, reduced by the number of 
people served by the combmed sewer system. 
If the total population served by the separate 
storm sewer system alone is less than lOOjIO0, 
the municipahty may be eligible for an 
exemption from NPDES storm water permit 
requirements. Murucipalihes should contact 
their permlttmg authority for additional 
mformation. Exhibit l-l does not reflect any 
modifications in the application requirements 
for dties with combined sewer systems. 

1.5 SUBMI-ITING THE PART 2 
APPLJCATION 

authonty listed in Etibit 1-2. For 
municipalihes m States with authonzed NPDES 
programs, the pernutting authonty LS the State 
office listed m Exhibit 1-2. Because some of 
these States may have application requirements 
in addlhon to EPA’s, municipal&es in States 
with authorized NPDES programs should 
contact their States for guidance. For 
municipalibes in States Hnthout approved 
NPDES programs, the permitting authority is 
the EPA Regonal Office listed in Exhibit 1-2. 

Municipalities with populations greater 
than 250,000 Oarge MS4s) were to submit their 
Part 2 applications by November 16, 1992. 
Municipalities with populations greater than 
100,000, but less than 250,000 (medium MS4s), 
must submit Part 2 applications by May 17, 
1993. Inquiries regarding Part 2 applications or 
the pennittmg process should be dxected to 
the appropriate permitting authority. 

Completed Part 2 applications should be 
submitted to the appropriate permithng 
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Exhibit 1-2: NPDES Storm Water Program Permitting Authorities 

State PermJt Contact 
Auth L 

Alabama Sbk 

EPA 

EPA 

Arkansa9 State 

Cahfomia State 

Colorado State 

connea- 
icut 

State 

Delaware State 

Aubrey tile 
Water Division 
1751 lkkmson Dr 
Montgomery, AL 36130 
005) 271-7811 

Steve Bubnkk 
U S EPA Region 10 
wD134 
1200 6th Ave 
Seattle, WA 98101 
t-206) 55s8399 

Eugene Bromley 
U S EPA R-on 9 
w-51 
75HawthomeSt 
San Pralldsco. CA 94105 
(415) 744-1906 

Mark Brxlley 
Permlttmg Sechon Chief 
8001 Naoonal Dr. 
PO Box 8913 
httle Rock, AR RZ19-8913 

Archle Matthews 
DIV of Water Qual Control 
Dept. of State Water Res Bd. 
Mad Code C8 
901 P street 
Sauamento, CA 95814 
(916) 657-0525 

Patnaa Nelson 
Dept. of Health 
Water Quahty Control Div 
W?CDPE-B2 
4300 Uwrry Drive South 
Denver, co 80222-1530 
(303) 692-3590 

Permit Coordinator 
Dept of Envir Rolwtion 
Water Management Bureau 
165 Cap~lol Ave. 
Hartford#cr 06106 
(203) 5667167 

Chuck Schadel 
Dept of Natural Resowces 
Surface Water Management 
89KmgsHwy.PO Box1401 
Dover, DE 19903 
(302) 739-5731 

Sblk PerIN Contact 
Auth 

Dlslrid 
of 
Columbia 

Flodda 

Hawali 

Idaho 

lndlana 

EPA 

EPA 

State 

State 

EPA 

State 

state 

Kevin Magerr 
U S EPA Region 3 
3wM53 
641 Chestnut Bldg 
Phhdelptua. PA 19107 
015) 597-1651 

Chns Thomas 
UI EPA Regwm 4 
IWM-Fp 
34SCourdandStNE 
Athta,GA 3U365 
Mw 347-2391 

Allen Hdum 
Munidpal Pennltting Prog 
Ga Env Protechon Dw 
4244 lntematlonal Pkwy 
suite 110 
Atlanta, GA 30354 
WM) 3622680 

Steve chang 
Dept of Health 
Clean Water Branch 
Five Water Front Plaza 
4500 Ala Moana Blvd 
Honolulu, HI 96813 
(808) 586-4309 

Steve Bubnlck 
U S EPA Rvon 10 
wD134 
1200 6th Avenue 
Seattle, WA 98101 
cm) 553-8399 

Sue Epperson 
EPA Water Poll. Control 
Pemuts Swhon #15 
PO Box 19276 
Springfield. IL 627969276 
017) 782-&10 

Cathmne Hess 
Dep” of Env Mgmt 
NPDES Pemub Group 
Room #7l8 
105 S Mendmn St. 
PO Box6015 
lnd~anapob, IN 46206-6Ol5 
017) 232-8704 

(Conhnued) 
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Exhibit l-2: NPDES Storm Water Program Permitting Authorities (cont.1 

State PeTINt Contact 
AUth 

Louuana 

Mame 

Maryland State 

EPA 

hllch1gan 

St& 

State 

EPA 

EPA 

Stale 

MONC~ Wnuck 
Dept of Nahual Resources 
Wallace State Buldmg 
900 E Grand Stree! 
Des Manes, L4 5U319XJO34 
(515) 281-7017 

Doncarlson 
Dep~ of Health and Env 
Bureau d Water 
IndaMun.Rogr.Sealon 
Forbes Field, Burlding 740 
TopekKS 66620 
(913) 2965555 

Douglas Augeier 
Dept.dEnv Protedion 
water DIMon 
I4 my Road 
Frankfort, KY 40601 
602) 5644410 

Brent Larsen 
U S EPA Regon 6 
6W-PM 
1455 Ross Ave 
Dallas, TX 75202 
12 14~6.557175 

Shelley Pulea 
U S EPA Repon 1 
JFK Buldmg,‘WCP 
Bo5ton, hiA 02203 
(617) 5653525 

Bnan awag= 
MD Dep” of Rivuonment 
Sed.&StormWaberAdmin 
25OOB -g Hwy 
Baltunore, MD 21224 
(410) 631-3545 

Shelley Puleo 
US EPARe@on 1 
WCP 
JFK Buldmg 
Boston, hlA cr2203 
(617) -3525 

Gary EloeEen 
Drpt of Natural Resources 
surf Wh Qual Rv-PennIts 
PO Box 3W28 
La~-~smg Ml 48909 
(513 333952 

State Pemu Con LaccI 
Auth. 

hesoe 

Montana 

Nebraska 

Nevada 

New 

New 
J-Y 

State 

State 

State 

State 

EPA 

Scott Thompson 
Polluhon Contiol Agency 
520 Lafayette Rd 
St. Paul, hfN 551553898 
(612) 2%7203 

Lous Lavalee 
DepLdEJlV @WY 
Of&e of PoUubon Control 
Ind Wastewater Branch 
PO Box lm85 
Ja&on, MS 33239-0385 
(601) 961-5074 

Karl Fett 
Dept. of Natural Resources 
Water Poll conlzol Program 
205 Jefferson St 
PO Box176 
Jefferson City, MO 65102 
014,5262928 

Fred Shewman 
Water Quabty Bureau 
Cogswell Bukimg 
Helena, MT 5%20 
blw 4442406 

Clark SO-II&~ 
Envuomentd Quahty 
P 0 Box 98922 
Lu~~ln. NE 68509 
(402) 471-4239 

Rob Saunders 
Consem & Natural Res 
Enmronmental Protmon 
333W NyeLane 
CarsonGty, NV 89710 
(702) 687-5870 

Shelley Puleo 
US EPARegonl 

FLuMIng 
Boston#MA 02203 
1617) 5653525 

Barry Chaldsky 
NJ DEf’E 
Cfhce of Regulatory Pokey 
cN423 
Trenton, NJ 08625-0423 
wm 63&7021 

(Continued) 
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Exhibit 1-2: NPDES Storm Water Program Permitting Authorities (cont.) 

State Pumlt Contait 
Auth 

New 
hlenso 

EPA 

New York State 

North 
Carolma 

Stab? 

North 
DJota 

State 

Ohlo Stale 

Oklahoma EPA 

Oregljn Stat? 

Brent Larsen 
U S EPA Repon 4 
6W- PM 
1445 Ross Ave 
Dabs, TX 75202 
(214) 65wl75 

Ken Stevens 
Wastewater Facihttes Design 
NY State Dept. of Env Cons 
5OWOlfROd 
Albany,lw 12233 
(518) 457-1157 

coueen sulllns 
Eml.ronmental Manapent 
Water P-5 dr Eng 
P 0 Box 29535 
Ralagh, NC 27626-0535 
(919) 7r3Mo83 

Sheha McUenathan 
Dept of HeaM 
LVater Quality Dw 
1200 h&.soun Ave 
P 0 Box 55X’ 
Bsmarck ND 5%X-S520 
(701) 221-5210 

John hlomson 
OEPA 
Water Pollution Control 
lRO0 Watermark 
PO Box 1049 
Columbus, OH 43266 
(614) 64-l-2017 

Brent Larsen 
US EPA Regon 6 
6W-PM 
1445 Ross Avenue 
Dallas, TX 75202 
(214) 6!Gl75 

Ted Wtiamson 
Dscharge Permks Dwhon 
Oklahoma Dept of Health 
lOOONE 10th 
Oklahoma Crty, OK 73117 

Rmti t-iomura 
DEQ-Water QuaMy 
RI 1 SLY 6th Ave 
PortJand. OR 97204 
(5021 ‘V 5’56 -- & 

State PWI-Ul Contact 
AUth 

Pennsyl- state 
vania 

Rhode 
Island 

south 
Carolma 

SOUth 

Dakota 

Texas 

Utah 

EPA 

State 

EPA 

State 

EPA 

RB Patel 
Envuonmental Resouwzs 
Water Qualq hfanagaent 
P 0 Boa 2063 
Harrisburg. PA 17120 
C7l7) 787.8184 

Jose Rwera 
US EPA Regron 2 
Wh Penruts C CompL Br 
26 Federal Plaza, Room 845 
New York, NY 10278 
(212) 2w2911 

Peter Duhamel 
Dwmon of Water Resources 
291 Promenade St 
Rowdence, RI 02903 
MOI) 27%6519 

Alturo ovalles 
DHEC 
ldustry and Agnc-ulhue 
Wastewater Di\won 
2&IO Bull St 
Columbia. SC 23201 
(803) %-5X1 

Vem &r~y 
U S EPA Repon 8 
R-Whl-C 
suite 503 
999 18tb St 
Denver, co Ram 2466 
1303) 29% 1630 

Robert Haley 
Dept of Env Wh Poll Ctrl 
401 Churdl St 
6th Floor 
L dr C Annex 
NashwIle, TN 37243-1534 
(615) 532 0625 

Brent Larsen 
US EPA Regon 6 
6W-Phf 
1445 Ross Ave. 
Dallas. TX 37X%1534 

Harry Campbell 
DIV of Water Qual 
PO Boa144870 
Salt Lake tty, LIT 84114-4870 
1601 I 535614~~ 

(ConHnued) 
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Exhibit 1-2: NPDES Storm Water Program Permitting Authorities (cont.) 

State Permrt Contact 
Aulh 

Vermont State Brm Kooker 
Env conaerv PellIIltS 
Csmphance 61 Rotecaon 
103s hblnst. 
Annex Buildmg 
waterblRy, v-r a567lam5 
MX!) 244-5674 

WP 
ls.lands 

State Marc Paafico 
De@ofPlannmg&Nat 
R- 

Dlv of Env Protection 
1118 Watergut Propa 
Box 1118 
chnshallsted 
St. GOLX, VI 0082@5065 
~809) 773-o% 

Vuguua State Burton Tuford 
VA Water Control Board 
4900 Cox Road 
Glen Allen, VA 23CH 
P304) 527-5OCQ 

State Penrut Contact 
Al&h 

state 

stak 

state 

state 

Ed O’Bnen 
Dept. of Ecology 
lndustnal Storm Water Urut 
Water QuaMy DIV 
P 0. Box 47496 
Olympia. WA 985047696 
(206) 4387614 

Jerry bY 
Office of Water Resources 
12ol Greeslbliar St 
Weston, WV 25311 1068 
c304 s8-am 

Anne Manuel 
DeptOfNatUEilR- 
Wsstewatex Management 
P.0 Box 7921 
Madison.Wl53707 
WR) 267-7694 

John Wagner 
Dept of Envu QuaMy 
Herschler Buldmg 
4th Floor 
Cheyenne, WY 82002 
(3w) m-n182 

Source I’d of Regmnal and State olhces 
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1.6 USE OF INFORMATION IN PART 1 
AND PART 2 APPLICATIONS 

The mformahon submitted in the Part I 
and Part 2 permit applications provrdes 
applicants wth a startmg point for developing 
comprehenslve storm water management 
programs. For example, the field screening 
data submItted with the Part 1 application 
provides a basrs for a program to control rlkit 
discharges. Also, the application information 
may assist m pnonhzing controls and in long- 
term trackmg of program effectiveness. 

Penrutting authorihes will use the 
mforrnahon from each muniapality’s Part 1 
and 2 apphcahons as the basis for establishing 
conditions in that municipah~s NPDES storm 
water pernut. For example, if a mumdpality 
submits a sahsfactory apphcation, all or part of 
16 proposed storm water management program 
IS likely to become an integral part of Its 
peUTUt 

1.7 ORGANIZATION OF THIS MANUAL 

Chapter 1, Introducf~on, provides a brief 
OvervIew of the Part 2 permit application 
process It discusses who must submrt a Part 
2 appkation and how the mformauon in the 
apphcahons will be used It z&o contains a 
summary of the statutory and regulatory basis 
for the NPDES storm water program. 

Chapter 2, The Part 2 Apphxtion, describes 
the statutory and regulatory requirements of 
mumclpal NPDES storm water permit 
apphcatlons m more detail. Chapter 2 outlmes 
the specific requirements of the Part 1 and Part 
2 applications, explams how Part 2 builds on 
the Part 1 apphcation, and describes the 
interconnechon among the various components 
ot the Part 2 apphcahon. 

Chapter 3, Adequate Legal Authordy, 
describes how murucipalities must demonstrate 
that they have adequate legal authority to carry 
out the program requirements [§122.26(d)(2)(l)] 

Chapter 4, Source I&~~Irficatlon, provides 
guidance on identlfylng malor outfalls and 
mventor)lng drschargers to the hlS4 15122 2613) 
e)(ll)l 

Chapter 5, Disch.ur~e C~ruc~erzuatron, 
provrdes guidance for subnuttmg quanbtahve 
data on the MS4 and developmg a proposed 
monitonng program (5122 26(d)(2)(iu)]. 

Chapter 6, Proposed Mtmagernenf Program, 
describes the steps mumcipalrues must take 
when they develop site-speafic storm water 
management programs 1§12226(d)(2)(iv)]. 
These plans are’ the heart of the muruclpal 
permu apphcahon, and the permkting 
authority will probably incorporate all or part 
of the munkipalit)zs proposed management 
program into their NPDES storm water permit. 
In their proposed management programs, 
mumcipahhes must dexnbe management 
prachces, control techruques and systems, 
design and engineering methods, and other 
provisions that are amed at reducing the 
discharge of pollutants to the “maximum extent 
prachcable ” 

Chapter 7, Assessment of Controls, explains 
how a mumcipahty can assess the effectiveness 
of its storm water management program and 
target priorities through the use of chrect and 
indirect measures (5122 26(d)(2)(v)] 

Chapter 8, Fiscal Anulys~s, provides 
gurdance on estimating necessary capital and 
operation and maintenance expenditures, and 
financing theseexpenditures I§122 26(d)(2W)l. 

1.8 OTHER GUTDANCE AVAILABLE 

Municlpalihes should use this guidance 
document together with the Part 1 guidance 
(EPA, 1991b). Exhibit 1-3 hsts other sources of 
guidance available from EPA’s Storm Water 
Hotline 1(703) 82148231 In addition, 
applicants may wsh to obtain further 
information from the documents rdenhfred tn 
the blbhography at the end of ths gtudartce 
(Appendix A). 
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Exhibit 1-3 
Documents Available from the EPA Storm Water Hothe* 

[ (703) 821-4823 1 

November 16,1990, Federal Regster - 55 F’R 47990 National Pollutant Discharge Ehminabon 
System (NPDES) Perrnlt Apphcation Requirements for Storm Water Discharges - Fmal Rule 

March 21,1991, Federal Register - 56 FR 12098 Apphcabon Deadline for Group Appbcations 
Fmal Rule; Apphcahon Deadline for Individual Apphcations - Proposed Rule 

August 16, 1991, Federal Register - 56 FR 40948 NPDES General Permits and Reporting 
Reqmrements for Storm Water Discharges Associated wth Industrial A&wit-y - Proposed Rule 

November 5, 1991, Federal Register - 56 FR 50548 Applrcation Deadlmes, Fmal Rule and 
Proposed Rule 

Apnl 2, 1992, Federal Register - 57 FR 11394 Application Deadlmes, General Perrmt 
Reqwrements and Reportmg Requirements, Final Rule 

Summary of November 16,1990, Storm Water Appkation Rule 

Summary of August 16, 1991, Proposed Storm Water Implementation Rule 

August 16, 1991, Proposed Storm Water Implementation Rule Package Fact Sheet 

Apnl 2, 1992, Storm Water Program Rule Fact Sheet 

Guidance Manual for the Preparahon of NPDES Permit Applications for Storm Water 
Discharges Associated wth Industnal Act~wty (EPA 505/8-914X)2, Apnl 1991) 

Gwdance Manual for the Preparation of Part 1 of the NPDES Permit Apphcabons for 
Discharges From Munxlpal Separate Storm Water Systems (EPA 505/B-91-003A, April 1991) 

Typical Values of Annual Storm Events Stahstics for Rain Zones of the United States (“Urban 
Targeting and BMP Selection”, EPA Region V, November 1990) 

List of EPCRA (SARA Title IID Sechon 313 Water Prionty Chemicals (Draft) 

List of State and EPA Regional Storm Water Contacts 

State NPDES Program Status 

Queshon and Answer Document 

Ll;t of Reportable Quanhties for Hazardous Substances Under CERCLA 

NPDES Storm Water Samphng Guidance Document (EPA 833-B-92-001, July 1992) 

Kontulued) 
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Exhibit l-3 
Documents Available from the Storm Water Hotline (con0 

September 9, 1992, Federal Regster - 57 FR 41176 Final NPDES General Permits for Storm 
Water Dlstiarges from Construction Sites - Nohce 

September 9, 1992, Federal Repster - 57 FR 41736 Fmal NPDES General Pernuts for Stoti 
Water Discharges Associated wth Industrial Achwty - Nohce 

September 9, 1992 Federal Regster - 57 FR 41344 National Pollutant Dtiarge Elunmation 
System, Request for Comment on Alternative Approaches for Phase II Storm Water Program - 
Proposed Rule 

l The followtng documents are available from the National Technxal Inform&on Senwe (NTIS) (1) Shm W~krhf~rnugement 
for hfushd .4cfrtvhcs, Dewloprng Pduhon Prcucnhon Phn, and Best hfmgmcnl hitrces EPA 832-R-924136, September 1992). 
(2) S~OPTII UhIpr MIIIN~TWI~ for COILS~MIO~ Ac~M~s, Dalqlng PO!~U~IOII RamtIm P!JIIS and Bd hh~p~tnt P~~ICZS (EPA 
832-R-92405, September 1992) 
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2.0 THE PART 2 APPLICATION 

2.1 BACKGROUND 

The NPDES permit application require- 
ments for MS4s [40 CFR 122.26(d)] establish a 
two-part application designed to meet the goat 
of developing comprehensive site-specific storm 
water quality management programs for MS4s. 

The purpose of the two-part application 
process is to develop information, in a 
reasonable time frame, that will build 
successful storm water management programs 
and allow permitting authorities to make 
informed decisions about permit conditions. 
The application process is designed to focus the 
efforts of municipalities in two areas 
prohibiting non-storm water discharges into 
storm sewers, and implementing controls that 
reduce the discharge of pollutants from MS4s 
to the maximum extent practicable. 

Part 1 of the application requires informa- 
tion on existing programs and legal authority. 
In addition, Part 1 requires the results from 
held screening of major outfalls to detect illicit 
connections. The Part 2 application 
requirements are Intended to build upon the 
information submitted with the Part 1 
application Each part has virtually the same 
major areas of concern, but the Part 2 
application requires a greater level of detail. 
Part 2 of the permit application requires a 
demonstration of adequate legal authority, 
additional information on pollutant sources and 
outfalls, a limited amount of representative 
quantitative sampling data, a proposed 
monitoring program, a proposed storm water 
management program, an estimate of the 
effectiveness of storm water controls, and a 
fiscal analysis. The requirements for the Part 1 
and Part 2 applications are summarized briefly 
in Exhibit 2-1, and described in more detail in 
Section 2.2 The storm water regulations 
underlying this guidance can be found in 
Appendix B 

Before applicants proceed with the detailed 
development of their permit applications; they 
should recognize the fundamental 
requirements: 

Who or what are the primary 
contributors of pollutants in storm 
water discharges from MS4s? 

Where are these sources of pollutants 
located in relation to receiving water 
resources? 

What is the magnitude of these 
pollutant sources and their potential 
impact on receiving waters? 

How does the municipality plan to 
reduce or eliminate the contribution of 
pollutants in storm water discharges or 
prevent the damaging influences of 
these discharges? 

Why did the municipality select the 
activities or best management practices 
(BMPs) it proposes? 

When will the municipality implement 
its proposed program? 

How will the applicant assess the 
effectiveness of the program? What 
criteria or measures will apply? 

How will the municipality fund 
proposed program activities? 

Wherever appropriate, the applicant must 
also show that it has adequate legal authority 
to Implement, enforce, or mandate compliance 
with applicable ordinances, statutes, contracts, 
or other smaller vehicles as required by the 
storm water regulation. 
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Exhibit 2-1: Part 1 and Part 2 Storm Water Application Requirements. 

Adequate Legal Authority 
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Source Identification 
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watu controlm on ground w&r. 

2-2 

0008682



The Part 2 ,4ppf~t1on 

These quesbons (described above) that an 
applicant must address follow a nabral 
progression or development. For example, 
before applicants can identify how they WU 
reduce the contnbuhon of pollutants rn storm 
water discharges (the fourth bullet pomt 
above), they must idenhfy pollutant sources 
and estimate the magmtude of pollutant loads 
(bullet points l-3 above). 

2.2 PART 1 APPLICATIONS 

Sections 2.2.1 and 2 2 2 provide overviews 
of the regulatory requn-ements of 512226(d). 
Section 2 2 3 describes the relationshp among 
the various application provisions. 

2.2.1 Overview of the Part 1 Application 

Part 1 applications consist of the followmg 
six elements 

l General information. The applicant’s 
name, address, telephone number of 
contact person, ownerslup status and 
status as a State or local government 
enht) 

l Legal authority. A description of 
exlshng legal authonty to control 
discharges to the MS4, and if this 
authonty does not meet the required 
criteria, a list of additional authonty 
needed and a schedule and commit- 
ment to seek such authority. 

l Source identification. A description of 
the tistonc use of ordinances, 
gludance, or other controls that hmit 
non-storm water discharges to any 
publrcly owned treatment works 
W’OTW), and a topograptuc map 
covermg an area one mile beyond the 
service boundanes of the MS4 showmg: 

- the location of known muruclpal 
sewer system outfalls; 

- a descnption of all land use 
achvlhes; 

- the Iocahon and activltres of 
landhlls; 

- the location and pernut number of 
any known discharge to the MS4; 

- the locabon of major structural 
controls for storm water discharges 
(such as retention basms, or malor 
infiltration devices); and 

- identification of publicly owned 
parks, recreational areas, and other 
open lands. 

l Discharge characterization. A 
summary of the types and character- 
ishcs of storm water discharges, 
includmg. 

- monthly mean rain and snowfall 
eshmates and the average number 
of storm events per month; 

- exishng quantitative data describ 
mg the volume and quality of 
discharges from the MS4, mcludmg 
a description of the outfalls and 
samphng methods used; 

- a list of “downstream” water bodies 
receiving discharge from the MS4, 
and a description of the impact of 
outfall upon them; 

- the resdts of field screening 
anaiysis for Illicit discharges at 
either selected field screening 
points or major outfalls covered in 
the permit application; and 

- a proposed characterization plan 
for conduchng sampling and 
obtaitung the quanhtabve data 
necessary to complete Part 2 of the 
apphcahon. 
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The Part 2 Avvlmtron 

l Management programs. A descnphon 
of etishng management programs to 
control pollutants from the mumcrpal 
separate storm sewer system. For 
example, what procedures are m place 
to control poihrhon from consh-uchon 
achvrhes, and how do they work? 
What IS the program (such as 
investigahon procedures and how they 
operate) for identifyrng illicit 
COMechOns to the mtiapal Storm 
sewer system? 

l Fiscal resources A presentation of the 
murucipality’s budget for exlsting storm 
water programs and for completing 
Part 2 of the per-nut apphcation. 

2.2.2 Overview of the Part 2 Application 

The Part 2 apphcation must include the 
following elements: 

l Adequate legal authority. A 
demonstration that the municipairty can 
operate according to the legal authority 
established by ordinance, statute, or 
senes of contracts. The muruapality 
also must demonstrate that its autbonty 
IS enforceable. A discussion of how 
adequate legal autbonty may be 
demonstrated appears in Chapter 3 of 
thrs guidance. 

l Source identification. An inventory, 
orgamzed by watershed, of the facilities 
that may discharge storm water 
associated with mdustrial activity to the 
MS4. The applicant also must identify 
the location of any major outfall that 
discharges to waters of the United 
States that was not reported in Part 1. 
A dIscussron of the information to be 
submitted for each such faahty m the 
mventory appears in Chapter 4 of this 
gurdance. 

l Characterization data. Sampling 
results for 5-10 outfalls desrgnated by 
the permrthng authority, eshmates of 

cumulahve annual pollutant loadings 
and event mean concentrahons, and a 
proposed schedule to submit eshmates 
of seasonal pollutant loadmgs and 
event mean concentrations for each 
malor outfall ldenhhed in the source 
idenhfication sections of Part 1 and 2. 
The Charaderizutwn Dufu provrsion of 
the Part 2 appircahon also requires the 
development of an on-going monitonng 
program covering the term of the 
permit. Procedures for meeting the 
requirements of this section appear in 
Chapter 5. 

l Proposed management program. A 
program that shows the municipality’s 
comprehensive planning process for the 
reduction and control of pollutants, the 
staff and equrpment avarlable to 
Implement the program, and a full 
description of how conbols wril be 
implemented to reduce pollutants from 
all sources of storm water. kIun~apal- 
lties must also describe how the 
program wrli be rmplemented and 
mamtamed. The Part 2 requuements 
for a proposed management program 
are described m Chapter 6. 

l Assessment of control& An eshmate 
of the protected effectiveness of the 
municipal storm water management 
program, and an rdentificahon of the 
known impacts of storm water controls 
on ground water. The assessment of 
controls is discussed in Chapter 7. 

l Fiscal analysis. A fiscal analysis of the 
capital and operation and maintenance 
expenditures needed to accomplish the 
activities (including impiementahon) 
required by the charactenzation data 
and proposed management program 
sechons of the Part 2 apphcahon. Thus 
fiscal analysrs must include projected 
expenses for each fiscal year of the 
permit term. A drscussron of the fiscal 
analysis is included m Chapter 8. 
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7-k Purl 2 Applrcation 

2.23 Relationship Among Application 
Requirements 

The required elements of the Part 2 
apphcation are related to each other. As a 
result, this guidance addresses how the 
applicahon elements are related, and how 
information gathered for one requirement will 
assist the applicant in meeting Other 
requirements. For example, the information 
gathered for the lndusrtil Source ldent@utin 
provision of the Part 2 application w111 assist 
the municipality in. 

l Targeting monitonng goals to potential 
pollutant sources, which may include 
selecting morutonng locations and chemical 
specific sampling frequencies (a 
requirement of the Characterization Duta 
provision); 

l Idenhfymg illlclt discharges (a requirement 
of the Proposed Management Program’s ilhcit 
connection proviaon); 

l ldenbfllng faahbes ~th the greatest 
potenbal for degradmg receiving water 
quality (a requirement of the Proposed 
Management Program’s industrial program 
provision), and 

l Targehng sites that handle, store, or 
transport toxic or hazardous mate&s for 
on-s1 te inspechons (another requirement of 
the Proposed Management Program’s 
mdustrlal program provislon). 

As another example, the information that 
the applicant must prepare for the Chractn- 
iutwn Data provislon (e.g., the results of the 
sampling requirement and the eshmated event 
mean concentrahons and annual pollutant 
loads) may help the muruapality: 

Evaluate the contnbution of pollutants 
m storm water discharges from 
individual sources and determine 
whch sources may require inspections 
or controls (a requirement of the 
Proposed Management Program’s 
Industrial program provision); 

Predict the impact of storm water 
discharges on receiving waters known 
to be impacted. (In the Proposed 
Management Progrnm, additional 
controls may be warranted for 
construchon sites or other industrial 
achvities that discharge to these 
waters); and 

Determme what BMPs may be 
appropnate for gven areas (another 
requirement of the Proposed Managemenf 
Prog7am) 

Exhibit 2-2 summarizes some of these key 
interrelahonships, although many other inter- 
relahonskps exist. A more detailed discusslon 
of specifx mformahon requirements and inter- 
relahonshrps among provlslons is provided m 
subsequent chapters As municipahhes prepare 
their permit apphcahons, they should 
coordinate all program requirements. 
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Exhibit 2-2 
Examples of Relationship Among Part 2 Requirements 

water management 

ers costs of controls, 
marntenance, and 
capital unprovements 
Management program 
may include feaslbtity 

gomg momtormg 
Indicates success of 

On-gomg momtonng FIxal analysis consId- 
Program -es P’D- et-8 cost of on-gomg 
gram effecttveneB3. 
lnstreiun monitonng 
verifies biological IP 

IdetWication faclllhes for in- 
ons and control 

sources of storm water 

me sources or out- 
falls may be outside a 
oty’s junsdltion. 
Intetjunsdlchonal 
agreements may be 
necessary. 

quired for 5ome fi- 
mformatlon for mdus- control and mspeci hon authonty where nancmg plans, such as 
tnes and dischargers Industry, and prohibit it IS necessary to in- a storm water uhlity 
outslde of the MS4’s dumprng and Ilhat spxt, morutor, and 
jundichon at sampling discharge enter the faahty or 
points the site 
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The ParI 2 .-lpplrutmn 

2.3 ADDITIONAL FACTORS TO BE 
CONSIDERED LN DEVELOPING THE 
PART 2 APPLICATION 

As drscussed rn the previous section, the 
vanous provrsrons of the Part 2 applrcabon 
process are mterconnected 

All murucipalihes covered by 512226(d) 
must submit a Part 2 permit apphcation that 
meets the requirements of the storm water 
per-ml t apphcahon regulahons. However, each 
MS4 is unique, and each Part 2 submission will 
be different. Mumclpal separate storm sewer 
systems differ m many ways, mdudmg 
popula hon sened, geologrc and clunatologrc 
settmgs, density of development, and form of 
government These underlying factors make 
each apphcant unrque 

The major factors that applicants should 
consrder are 

l Population and projected growth rate; 

. Zonmg and exrsbng land use patterns; 

l Nature of watershed and recervmg 
waters; 

l Chmahc condihons, soil types, and 
watershed dehneahons, 

l Exishng muruclpal functions and 
munrcrpal lands, 

l Other envn-onmental impacts; 

l Pubhc mvolvement; and 

l Intergovernmental coordination. 

In addrhon, munrcipalrhes must unplement 
therr storm water management programs m a 
manner that IS consistent with other applicable 
Federal, State, and local envrronmental laws. 

Population and Prolected Growth Rates 

Some storm water Bhll’s are more 
appropriate for densely- developed areas, while 
other methods may be more useful in 
developing areas Consequently, detinmg 
current populabon densrues and projecting 
future areas of population growth provides the 
basic inforrnahon that can assist in the 
evahrabon and prronbzahon of appropnate 
storm water control strategies 

Zorung and Eklshnf Land Use Patterns 

Through ordinances, perrmls, or contracts, 
mumcipalihes may mandate storm water 
controls for new resrdenhd, commerad, or 
industrial developments m order to improve or 
assure mamtenance of the quality of receivmg 
waters at or near pre-development levels. The 
Nahonwrde Urban Runoff Program fNURl3 
study (EPA, 1953). pomted out that some of the 
best opportunrbes for implemenbng cost 
effective measures to prevent or reduce 
pollutants irr storm water occur during new 
development. These measures may mclude 
structural controls, such as storm water 
detenhon basrns or constructed storm water 
wetlands, or nonstructural alternahves such as 
cluster development and buffer zones Sections 
122.26fd)fl )(nr)CB!(2) and 122 26(d)(2)(u) require 
the murucrpalrty to establish comprehensive 
management plans for new development (see 
Chapter 6) 

Nature of Watershed and Recervmp: Waters 

The types of storm water controls 
appropriate for a MS4 depend on the nature of 
the watershed and the receivmg waters. ‘llus 
mcludes geologic and hydrologic features such 
as slope dramagepatterns and stream sue For 
example, roadsrde swales may not be prachcal 
m areas wrth steep terrain, but can be ver) 
useful in flat areas In addthon, structural 
BMPs or other management measures that 
control the volume and hming of release are 
appropriate where uncontrolled storm water 
may cause physrcal Impacts to recer\lng waters 
(especially small streams, nvers, and wetlands). 
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The Part 2 Apphatron 

lnformahon on the watershed and the 
recelvmg waters IS req~red In the Part 1 
pernut apphcahon IS122 26(d)tl)(lvK)I. In 
Part 1, apphcants are required to list water 
bodies that receive dmharges from the MS4. 
The list of water bodies mcludes downstream 
segments, lakes, and estuaries where pollutants 
from the system drscharges may accumulate 
and result in non-attainment of State water 
qualrty standards Part 1 also requks a 
description of known water quality impacts. 
Applicants must include a dlscussron of water 
bodies that were cited in: 

l State reports reqmred by CWA Sechons 
305(b), 304(l), and 314(a); 

l The State Nonpomt Source Report; and 

l Other reports rdenhfymg sensihve 
watersheds 

Part 1 applicants should also mclude III this 
discussion a descnphon of impacts caused by 
dissolved oxygen depression, broaccumulation 
of towcs, excessive sedimentahon, hydrologc 
modrfrcatron, habrtat destruchon, etc. 

Muruclpalrbes are expected to grve pnority 
consideration to those classes of pollutant 
sources that contribute slgmfrcant loadings or 
pose a sigruficant impact on receiving waters. 
Applicants must consrder control methods that 
address storm water discharges from 
commeraal and resrdenual areas; illicit 
discharges and rllegal disposal, storm water 
discharges from mdustnal areas; and storm 
water runoff from construction sites. 
Murucipahhes permits wrll dtifer substanhally 
n-t the emphasis placed on controlling various 
sources of pollutants m discharges from the 
MS?. Permits for older mumcipahhes may 
emphasize control of cross-connechons, wlule 
permits for munrclpalrtres with large areas of 
new development may emphasize the 
installation of permanent structural controls 
during construchon 

The Part 2 storm water permit appkahon 
requires dexnphans of management programs 

to address sources of pollutants discharged to 
separate storm sewer systems. For 
management stra teges to be effechve, 
muniapalihes must grve pnor consideration to 
the nature (e g., physical and biological 
parameters) and the designated uses of 
receiving waters such as streams, tnbutaries, 
and natural wetlands For example, a storm 
water management program for a newly 
developing area with an exlstmg shallow, slow- 
moving stream could include provisions to 
ensure that the post-development peak 
discharge flow rate for the stream is held to a 
certain percentage of its hrstoncal or pre- 
development peak discharge flow rate 

Climatic Condrbons, So11 Tows, and 
Watershed Delineahons 

Seasonal vanahons m precipitation can 
have a signihcant Impact on storm water 
quality For example, extended dry seasons In 
areas such as the southwestern Umted States 
result m pollutant loads drshnctly tugher than 
in other parts of the country during the first 
several storms of the wet season. Areas wrth 
more frequent ram and snowfall throughout 
the year may have more storm water 
discharges, but the discharges may have 
consistently lower pollutant concentrahons than 
those in the Southwest. In addlhon, areas with 
srgnihcant snowfall may expenence a peak m 
storm water discharge volume and pollutant 
concentrahon durmg the spnng thaw. 

Natural so11 condrhons affect the potential 
for storm water to recharge ground water. 
Porosity and permeability are properties of the 
soil that govern the sue and number of the 
intershtial spaces through which water may 
flow. Compachon (e-g, compression of the soil 
by heavy mactunery) will reduce the amount of 
void space in the sorl and thereby reduce the 
amount of ratnfall that mfrltrates through the 
soil to ground water. Natural sot1 conditions 
are very Important when sltmg structures 
designed for storm water mhltration. In 
addrhon, rdenhf>lng such sites must take into 
consrderahon potenhal ground water impacts 
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that may result whenever lnhltrahon IS part of 
the storm water management program 

Existing Municl~al Functrons and 
Murucioal Lands 

The Part 2 apphcahon affords munlcI- 
palities the opportunity to discuss alternatives 
In the Propczsed Storm Water Mnnagemerrt 
Progrum. When considering the wide range of 
municipal funcbons, applicants need to 
establish whch agencies wrll be responsible for 
implementing each portron of a storm water 
management program. (This could be outhned 
in the Adequafe Lpsal Authordy chapter of the 
Part 2 applicabon, as discussed in Chapter 3 of 
this guidance.) Many of these agencies, will 
have primary mrssions other than dealmg with 
storm water or water quahty. Expansion of the 
established charter of an agency to include an 
element of storm water control may require 
legislative action, moderately expandmg the 
scope of other mumapal agenaes’ mrssrons to 
include storm water concerns can be much 
more cost effective than the uutiahon of 
enhrely new programs. 

Applicants should identify existing 
munrapal funcbons that Impact the quahty of 
storm water discharges. These functions may 
includesnow removal activities such as road 
dercmg, vehcle maintenance operahons, and 
herbicide, pesticide, and ferhllrer apphcahon to 
public lands. Mumapalities can modify these 
activities to improve storm water quabty 
through oversrght of future land development, 
modifications to flood management structures, 
changes in materials used or in material 
handling or apphcauon practices, mamtenance 
of roads, and mstallahon of structures such as 
retention basms 

The muniapal agency (or agencies) 
responsible for storm water runoff control 
should also consrder the extent to which 
murucipal lands and ach\rlhes contribute 
pollutants to runoff. The same BMPs 
recommended for private lands may also be 
incorporated into the development and 
mamtenance of a muruapahty’s own lands and 

achvitzs. For example, reduced use of 
peshades and ferbhzers on park land and open 
spaces usually decreases the contribution of 
these contammants to storm water runoff. 
implementing BMPs on municipal lands also 
shows the murucipalitys comnutment to an 
effwbve storm water management program 
BMPs are discussed in greater detail m Section 
6.4 of tlus guidance. 

Other Environmental Impacts 

Mumcipalrhes should consider those 
activities that can directly or mdmxtly alter the 
natural hydrograph of a stream and potenhally 
degrade an otherwise stable aquahc habitat. 
These factors are particularly important when 
considering impacts to wetlands, npanan areas, 
ground water, small rivers, and streams. In 
addition, the installahon of detenhon or rapid 
infiltration ponds may have negahve Impacts 
on ground water. The lnstallahon of culverts 
or concrete drainage channels and other such 
structures typically increases the volume and 
veloaty of runoff, which can lead to increased 
eroslon, slltahon, and sedlmentahon rn 
recei vlng waters. Therefore, mstallahon of 
these structures can contribute to the 
degradahon of a nerghbonng habitat. 

Public Involvement 

MuruclpaI applicants must ensure that they 
provide adequate pubhc educahon and ample 
opportunities for public parhapahon. Public 
partiapation should focus on spreadmg 
awareness of program oblechves and 
components. Education and publrc mvolve- 
ment programs must be defined as part of the 
Proposed Sform WaM Munagemenf Program 
l§122.26(d)(2)(lv)l. Generally, the public should 
be involved as early as possible in storm water 
management iruhahves. 

Conflrct and confusion can be mlrumlzed if 
the program includes a schedule for nuhaI 
public contact and mkstones for public 
involvement throughout the development and 
implementation phases. Pubhc educahon 
programs are expected to target specrfic 
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audiences, mcluding those regulated or affected 
by the storm water management program (e-g, 
developers, buildmg contractors, and mdustnal 
operators) and those that can assist with 
program lmplementahon (e g., volunteers and 
cltlzens). For example, one large muruclpal 
applicant (Seattle) described an exishng public 
parhapahon program in its Part 1 Application 
submission. Elements of this program may be 
mstruchve to mumclpalities completing Part 2 
of the appbcation because it has generic 
components that are hkely to be applicable to 
other large (and perhaps medium) 
muniapalihes. Excerpts from Seattle’s public 
mvolvement program are provided in Etibtt 
2-3 for reference. 

Elemenk of thus municipahty’s program 
that are parhcularly important to consider 
Include of the role of an advisory and outreach 
group and its relahonship to the entire process. 
Etfechve public parhcipahon programs clearly 
ldenhfy the role of the public 

The potenhal exists for a considerable range 
In the level of parhapahon the public may 
actually have m the decls!on-making process. 
Generally, the muruclpal authonty is gomg to 
make the deaslons. However, the authority 
can choose to use the “parhapation” process to 
simply inform the pubhc of decisions, or to 
allow the \qews of the public to be regstered 
prior to deaslon milestones In other cases, 
although uncommon, the pubhc may have an 
actual voice or vote m makmg de&ions. 

The hming and frequency of meetmgs and 
the durahon of the groups estabhshed for 
public participation will usually be dictated by 
the nature of the tssues being addressed For 
example, an ad hoc group estabhshed to 
address a single issue may discover that the 
Issue cannot be effechvely addressed wthout 
conclderahon of a broader range of Issues that 
the mumcipallty may also be considering In 
this instance It may be appropriate for the 
group to expand its scope, hold regular 
meehngs, and achvely participate In the 
authonty’s declslon making process Therefore, 
applicants should outline m their Part 2 

apphcattons how such coordmabon ~111 be 
accomphshed 

InterPovemmental Coordmahon 

If a number of muruclpal enhhes (e g , 
mulhple ahes or a c1t-y and a county) are 
participating in the permit apphcation process 
as coapplicants, vanous mechanisms can be 
used to improve Intergovernmental 
coordination to ensure that the roles and 
responsibWies of each entity are well defined. 
Each entity must fulfill Its responslbllities to 
implement applicable program measures. 
Examples of some of the appropriate 
coordmation techniques and their benehts 
Include: 

l Memoranda of agreement. (MOA). 
MOAs can define speclhc murucipal 
roles, responslblhhes, and pomts of 
coordmation that help minimize 
dupbcation of effort and ensure 
accountabIlity; 

l Cross-training of staff. Thus aliows for 
the identicahon of gaps m staffing 
(e g., neglected areas of responsiblhty 
or insufficient staff levels) as well as 
providmg the benefits of increased 
versatihty and opportunihes for 
learnmg from others; 

4 Interagency advisory committees. 
Thar ob@ve 1s to arm decision 
makers with a comprehensive 
understanding of the implications of 
proposed activihes or deaaons; and 

l Regularly scheduled intermunicipal 
staff meetings. These can faahtate an 
open and thorough exchange of 
mformahon and solidify new lmes of 
conunumcahon 
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Exhibit 2-3 
Excerpts from a Public Involvement Program 

The pubhc involvement program Iof the City of Seattle] has been designed to 
assist m developmg an acceptable city-wade plan for addressmg dramage and water 
quahty problems. Acceptable is defined as a plan that IS both technicaIly sound and 
sensitive to the needs and interests of the dhzens. The involvement program has two 
major elements: a Cihzen Advisory Committee KAC) and a commuruty outreach 
effort The uuhal role of the CAC was to provide guidance to City staff and 
consultants preparing various sections of a Comprehensive Dramage Plan Unhl the 
adophon of the Comprehensive Dramage Plan by the City Counal, theCAC pro\-rded 
drrechon on dramage po11c-y issues, assrsted with the pubhc revrew of the draft plan 
and environmental impact statement (EIS), and helped coordmate comments sent to 
the city from the public during the review period. Followmg council adophon of the 
plan, the CAC was reconshtuted mto a Drainage and Wastewater Advrsory 
Committee which serves as an on-gomg sounding board to the Dramage and 
Wastewater Uhlity, the mayor, and the City Council on both sewer and dramage 
matters. 

The community outreach effort was estabhshed for two purposes. The first was 
to ensure adequate pubhc review and support of the Comprehensive Dramage Plan 
and EIS Comments received dunng the revrew were used by the Dramage and 
Wastewater Uhl~ty, the mayor, and the City Council m makmg decisions about the 
Drainage Plan and the City’s on-gomg dramage program. The second purpose was 
to begm educahng residents and busmess people about the importance of theu role 
m solving floodmg, landslide, and water qu&ty problems throughout the sty. Tlus 
commuruty outreach/education role remains an on-going effort of the Dramage and 
Wastewater Utility. 

Source City of Seattle, NPDES Sbrm W&r Pcrm~t Appl~wf~on. Part 7, City of Seattle, November 1991 37 

Single municipalihes wth separate responsible for rmplemenhng erosion and 
governing funchons may face the same 
challenges as coapplicank when they prepare 
therr Part 2 applicahons. Many of the same 
coordmahon steps may be necessary withm a 
single muruclpal jurisdichon. The need for 
rntragovemmental coordmahon may be most 
crucial in large muruclpahhes that have 
funchons that impact storm water quality 
spread throughout the orgamzational structure 
of the munrcrpality. For example, a planning 
department may be in charge of implemenhng 
a stream buffer policy, wlule a public works 
department may plan, site, and construct storm 
rva ter BhiPs Still other agenaes may be 

sedrment control requirements, and pernutting 
and inspection funchons. Storm water-related 
responsibilities within governmental 
organizations may be allocated in lhrs manner 
due to the relahvety reCent emergence of storm 
water quality as an important issue. 
Nonetheless, effective coordmahon within the 
government of a single murucipalrty may be as 
critical to the success of the storm water 
management program as 1s mlergovemmental 
coordmahon for coapphcank Therefore, 
apphcants should outlme m their Part 2 
applicahons how such coordmahon wrll be 
accompltshed. 
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3.0 ADEQUATE LEGAL AUTHORITY 

3.1 BACKGROUND 

A crucial requirement of the NPDES storm 
water regulation is that a municipality must 
demonstrate that it has adequate legal 
authority to control the contribution of 
pollutants in storm water discharged to its 
MS4. Thus guidance manual and the storm 
water program emphasize development and 
implementation of storm water management 
programs as described in Chapter 6. In order 
to have an effective municipal storm water 
management program, a municipality must 
have adequate legal authority to control the 
contribution of pollutants discharged to the 
MS4 

Part 1 of the permit application requires 
applicants to describe their existing legal 
authority to control the discharge of pollutants 
from MS4s and evaluate the adequacy of these 
ordinances. Where existing ordinances were 
lacking, a proposed schedule to obtain the 
necessary authority was Included with the Part 
1 application. In Part 2 of the application, 
municipal applicants must demonstrate that 
they now possess adequate legal authority to. 

Control construction site and other 
industrial discharges to the MS4; 

Prohibit illicit discharges and control 
spills and dumping; 

Control potential sources of pollutants 
from discharges to or from 
coapplicants’ MS4s or MS4s that are 
interconnected or shared with other 
entities; 

Require compliance with all regulations 
and statutes, and 

Carry out inspection, surveillance, and 
monitoring procedures 

Section 3.2 reviews each of these regulatory 
requirements Section 3.3 describes specific 
procedures a municipality may use to 
demonstrate adequate legal authority 

3.2 SUMMARY OF REGULATORY 
REQUIREMENTS 

3.2.1 Control Construction Site and Other 
Industrial Discharges to the MS4. 

The municipality, as a permittee, is 
responsible for compliance with its permit and 
must have the authority to implement the 
conditions in its permit To comply with its 
permit, a municipality must have the authority 
to hold dischargers accountable for their 
contributions to separate storm sewers 

“Control,” in this context, means not only to 
require disclosure of information, but also to 
limit, discourage, or terminate a storm water 
discharge to the MS4 For example, con- 
struction sites (of 5 or more acres) and other 
industrial activities that discharge storm water 
through MS4s are required to obtain individual 
NPDES permits or coverage under general 
NPDES permits from EPA or an authorized 
NPDES State These permits require compli- 
ance with applicable Federal and State 
regulations However a municipality. to 
satisfy its permit conditions may need to 
impose additional requirements on discharges 
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from permitted mdustnal facdlhes, as well as 
discharges from lndustrkl faclllbes and 
construcbon srtes not required to obtam 
-t-s- Therefore, a muruapahty should 
develop a mechamsm to assure that all 
industrial faalihes and construchons sites that 
discharge to the MS4 know their obllgahon to 
comply with the applicable terms of the 
municipallt)/s storm water ordmances. 

3.22 Prohibit IUicit Discharges and Control 
Spills and Dumping 

§122.26(d)W(i)(B) IThe appbat must 
demonstrate that it can protibltl through 
ordtnance, order or smular means, ikit 
dlxharges to the muruclpal separate storm 
sewer 

~12226(d1(2M)(C3 [The applicant must 
demonstrate that It can control] through 
ordmancx, order or surular means the 
discharge to a muruclpal separate storm 
sewer of spJls, dumpmg or disposal of 
materials other than storm water 

To demonshate that It possesses adequate 
legal author&y to control storm water 
dlxharges, a muniapality must be able to 
effectively prohlblt llllclt discharges and Illegal 
dumpmg An illicit discharge is “any discharge 
that is not composed enhrely of storm water 
except discharges pursuant to a NPDES permit 

and discharges resultmg from fire fightmg 
ac&ihes~~ (40 CFR 122.26(b)(2)]. 

3.23 Control Contributions of 
Coapplicants 

5122 26(d)(2)(i)(D) (The appkant must dem- 
onstrate that it can control] through mter- 
agency agreements among coappkants the 
contnbutlon of pollutants f&m one potion 
of the muruclpal system to another potion of 
the mumclpal svstem 

An operator of a MS4 may parhapate in an 
apphcation with one or more other operators, 
or may submit an m&vldual appkahon for the 
separate storm sewer It operates. As mdlcated 
m the box above, the operator of a d&charge 
from a large or medium MS4 may submit, 
through the use of mterlurlsdlchonal 
agreements, a system-wde pemu t applrcahon. 
Thesystem-wide apphcation can accommodate 
existing storm water programs, on a watershed 
basis, as well as programs which must take 
into account regional differences in climate, 
geography, and political mst~tions. Such an 
apphcation should cover issues of llabllity, 
financial contnbutions, access to records, 
enforcement responslbllihes, and any other 
apphcable areas of mutual concern. 

When two or more muruclpalities submit a 
lomt appllcahon, each coappllcant must 
demonstrate that it mdivldually possesses 
adequate legal authority over the enhre 
municipal system tt operates or owns. A 
coapplicant need not fulhll every component of 
legal authonty speafied m the regulations, as 
long as the combmed legal authority of all 
coapplicants satisfies the regulatory cnteria for 
every segment of the MS4 (mcludmg author-q 
over all sources that discharge to the M!+l). 

As coapplicants, for example, a county and 
a flood control dlslrict wtlun that county may 
together possess adequate legal authonty. The 
flood control distnct may have legal authonty 
to build, operate, and maintam structures 
associated with major drainage channels within 
the county. The county itself may have legal 
authority to control pollutants m discharges 
from privateely owned lands to the MS4s and 
legal authority to build, operate, and maintain 
structures associated ~t.h minor dramage 
channels that tie ihto malor dramage channels. 
In this situation, the combined legal authority 
of the-‘coapplicants may be adequate for the 
system, provided that the only discharge to 
major drainage channels comes from the 
countfs separate storm sewer system. As 
another example, a department of 
transportahon or flood control dlstnct ~th no 
land use authonty could be a co-perrmttee w-~th 
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a city that does possess land use authority over 
the entire Junsdlcbon. 

Coappl~ank also may use mterjurlsdlc- 
tlonal agreements to show adequate legal 
authonty and to ensure planrung, coordmation, 
and the shanng of the resource burden of 
permit comphance When more than one 
enhty is submittmg an apphcation for a MS4 
(either as coapphcants or as individual 
applicants for different park of a system), the 
role of each party must be well defined. Each 
applicant or coapplicant must show the ability 
to fulfill ok responsiblhbes, mcludmg legal 
authonty for the separate storm sewers it owns 
or operates. 

Applicants and coapphcank may use the 
procedures outhned In Se&on 3 3 to 
demonstrate adequate legal authority in their 
Part 2 permit applicahons. These procedures 
are guidelmes, however, and are not Intended 
to be the only posstble approaches that 
applicants may follow. 

3.2.4 Require Compliance with all 
Regulations and Statutes 

To meet the requirements of 5122 266(d)(2) 
t&E), the apphcant must show that it has 
adequate authonty to enforce ik ordmances. 

ordmances and the reasons why they are 
enforceable. The statement should discuss 
what the muxuapa1lt-y can do to ensure full 
comphance wth §122.26(d)(2)(1). 

In a Part 2 apphcahon, through a statement 
from the Mumapal General Courxel or 
through some other method, a muruapallty 
should identify the admmistrative and legal 
procedures available to mandate compliance 
mth appropnate ordmances, and, therefore, 
wth permit conditions. Applicahons should 
contain descriphons of how ordmances are 
implemented and appealed In parhcular, a 
municipality should m&c&e If it can Issue 
administrahve orders and mjunctions or if it 
must go through the court system for 
enforcement achons 

3.25 Carry Out Inspection, Surveillance, 
and Monitoring Procedures 

In their Part 2 apphcahons, muruclpahhes 
must propose programs to control the 
contributions of pollutank From Industrial 
facilities and protublt 1l11c1t dscharges For 
both of these achvlhes, munlcipahhes must 
have the legal authority to carry out mspechon, 
surveillance, and morutormg procedures 
necessary to deterrnme comphance. 

I 5122 26(d)(2)(i)(E) [The appkant must 
demonstrate that 11 can reqwel compliance 
wth condlhons in ordmances, permits, 
contracts or orders 

One acceptable way to support a 
declaration of adequate legal authority, 
lncludmg the ablhty to enforce appropnate 
ordinances, IS for the mumcipahty to provide a 
cerbhcahon from the hluruapal General 
Counsel or equivalent The cerhhcation should 
state that the apphcant has the legal authonty 
to applv and enforce the requlremenk of 
gl X! XI(~)(ZJ(INAP(FJ in State or local courts 
The cerhilcation would, therefore, cite specific 

~12226td)(2)(i)WI. lThe apphcant must 
demonstrate that It can carry1 out all 
mspechon, survedlance and morutonng 
procedures necessary to determine 
compbance and noncomphance with permit 
condaons utdudmg the protibltlon on dhclt 
discharges to the mwclpal separate storm 
sewer. 

To meet tlus requirement, murucipaiities 
may wish to consider establishing ordinances 
that require mdustnal faclhtles to perform 
mspections and report the results to the city. 
In many muruapallhes, these faahhes may 
perform srmllar lnspechons under a 
pretreatment program. In their Part 2 
apphcations, muruclpalthes should provide 
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Adeamte Leaal Authonhl 

documentahon of their authority to enter, 
sample, Inspect, review, and copy records, etc , 
as well as demonstrate their authority to 
require regular reports 

3.3 PROCEDURES FOR DEMONSTRATING 
ADEQUATE LEGAL AUTHORITY 

The Part 2 appllcahon requires the 
applicant or coapphcants to cite and descnbe 
speclflc ordinances currently in effect and 
demonstrate that the lunsdlction for these 
ordinances covers the entire area served by the 
MS4 In addition, the applicant may elect to 
discuss spec~hc changes m ordinances passed 
smce the submlsslon of the Part 1 permit 
apphcation to Illustrate how legal authority has 
evolved to meet the regulatory reqlurements m 
5122 26(d)(2)(1) One method by which an 
apphcant can parbally demonstrate that It has 
adequate legal authonty IS to develop a matnx 
that compares, m a side-by-side format, the 
regulatory requirements in 5122 26(d)(2)(I)(A)- 
(F) and the muruclpallty’s legal authonty 
Once completed, the m&lx would Indicate 
whether an adequate legal framework exists to 
address all key regulatory requirements 
tdentrfled In 5122 26(d)(2)h)(A)-0. Further- 
more, the matnx could also IUustrate where the 
authonty to mandate comphance IS vested. 

In order to support an assertion of 
adequate legal authority, apphcants should 
Include the complete text of the applicable 
porbons of the ordmances or other such pro- 

visions in the applicahon The applrcant 
should also probide a speclflc erpianabon of 
why and how the language of a parbcular 
ordinance or other authority meets Federal 
regulatory requirements The apphcabon 
should mdlcate to whom the ordmance apphes 
and how 11 will operate to control, prevent, or 
stop discharges that violate permit conditions. 
For example, the muruclpahty may descnbe 
and provide an excerpt from a aty ordinance 
that prohbits non-storm water dwcharges to 
the M!X 

Appendix C llluslrates one way to detail 
the existence of ordinances that estabhsh the 
legal authority requmzd m 5122 26(d)(2)(i) A 
narrahve dIscussIon of the lustoncal use of 
thgse ordinances to control pollutants m storm 
whter discharges also may be Included The 
example in Appendix C shows r+hat the 
apphcant may do to sahsfy gl22.26(d)(2)(1) 

Substanbal effort should be devoted to 
obtammg the necessary legal authority before 
the Part 2 apphcabon IS submitted However, 
some municlpallhes may find that the two-year 
application process does not allow enough time 
to secure adequate legal authonty as described 
m this secbon. Tlus may be due to the need 
for State statutory or leglslahve changes In 
thus instance, the Part 2 apphcatlon must 
include a detailed descriphon of what changes 
are needed and a schedule of when they ~vIII 
be accomphshed. The schedule must Include 
timetables for drafbng proposed changes, 
public comment periods, and final 
authonzahons 
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4.0 SOURCE IDENTIFICATION 

4.1 BACKGROUND 

In Part 1 of the NPDES storm water permit 
application, applicants are required to identify 
the location of known major outfalls 
discharging to waters of the United States from 
MS4s. Applicants also are required to provide 
information and data on existing land use 
activities. The identification of outfalls and 
land use activities is the first step in the process 
of: 

Identifying the sources of pollutants in 
storm water runoff; 

Linking the sources of pollutants in 
runoff to specific water quality impacts 
and other impacts that may result in 
degradation of aquatic resources; 

Identifying those activities or physical 
factors that have the most significant 
impact on water quality; 

Defining control measures that yield 
improvements in storm water quality; 
and 

Developing methodologies by which 
engineers, urban planners, and 
managers can make long term decisions 
that not only provide for economic 
growth, but also have discernible 
environmental benefits through 
imposed storm water controls. 

The source identification requirements in 
the Part 2 permit application reflect three basic 
steps. First, municipalities must identify any 
major outfalls that were not already identified 
in the Part 1 application. Second, applicants 
must compile an inventory of industrial 
activities that may discharge storm water to a 
MS4 Third and finally, applicants must 

organize the inventory of industrial activities 
on a watershed basis. 

Organizing the inventory by watershed 
allows the municipality to focus on activities 
within discrete areas that may contribute 
pollutants in storm water discharges to waters 
of the United States For example, combining 
outfall data with the Industrial inventory 
organized by watershed may help the 
municipality to identify probable areas of illicit 
connections. Thus information will also be 
useful for municipalities when they develop 
specific strategies [e.g., best management 
practices (BMPs)] as part of their proposed 
storm water management programs The 
following sections discuss regulatory 
requirements and procedures for completing 
the source identification section of the Part 2 
pet-nut application. Section 4.2 provides 
guidance on identifying major outfalls, Section 
4.3 provides guidance on compiling an 
Inventory of industrial dischargers, and Section 
4.4 provides guidance on organizing the 
Inventory of industrial discharges by 
watershed 

4.2 MAJOR OUTFALLS 

The first portion of the Part 2 Source 
Identification provision states. 
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Source ldmtlficatlon 

4.2.1 Definition of a Major Outfall 

Accordmg to 40 CFR 122 26(b)(5), a major 
outfall IS a MS4 outfall that dtscharges from a 
smgle pipe with an msrde diameter of at least 
36 Inches The term also mcludes drscharges 
from a smgle conveyance other than a crrcular 
pipe servmg a dramage area of more than 50 
acres. 

For those munrcipal separate storm sewer 
systems that recetve storm water runoff from 
lands zoned for mdustnal achvity, major 
outfalls also Include outfalls that discharge 
from a smgle pope wrtl-r an Inside drameter of 
12 inches or more, or drscharge from other than 
a arcular pope assocrated with a drainage area 
of 2 acres or more. This definition also applies 
to outfalls of dramage areas that have both 
u-rdustrral and non-mdustnal actrvity. For 
example, If a three acre dramage area IS zoned 
half woodland and half industiat, the 
drscharges from that area would shll be 
considered a major outfall. because the 
deflnttron of major outfall includes 
consrderahon of drarnage area, muruapahhes 
may need to consrder cornreyances such as 
drtches and swales when tdenhfymg major 
outfalls 

4.2.2 Identifying Major Outfalls 

The hrst step u-r this section of the Part 2 
applrcabon is the rdenbhcahon of mapr 
outfalls not idenhfred m the Part 1 applicahon 
1§122.26(d)(2j(u), cited in box above]. When 
rdentrfymg these mapr outfalls, muniapalrhes 
should butld upon the approach used m the 
Part 1 application. One way to identify mapr 
outfalls 1s a review of sewer system maps. 
These maps can provide mformahon on sewer 
system type (e g , separate storm versus 
combmed sewer), pipe srze, and outfall 
locahon However, depending upon the age of 
the sewer system maps, they may not provide 
complete mformabon about newly developed 
areas or Improvements to older areas Often, 
interviews with sewer system maintenance 
personnel can provide mformahon on the most 

recent changes to the sewer system The 
municrpahty should also consrder conductmg 
held surveys fe g., vrsual mspechon of the 
banks of recenvtg waters) to locate major 
outfalls 

When subrmttmg a Part 2 perrrut 
apphcahon, muniapahhes should include a 
bnef description of how addrhonal major 
outfalls were tdenhfred Thrs descrrption IS not 
Intended to be a lengthy lrst of each sewer 
system employee mtenlewed, but rather an 
outline of the methods employed 

4.3 INVENTORY OF INDUSTRLAL 
DISCHARGERS 

The second step in thus portron of the Part 
2 apphcahon is assemblmg an mventory of 
mdustrtal storm water drschargers 

5122 X(d)(2)(ii) Smrc~ I.fmf~~wf~on 
Provide an mventory, orgaruzed by 
watershed of the name and address, and a 
descnphon (such as SIC codes) wluch best 
reflects the pnnc~pA prcducts or m-vms 
prowded by each factity which may 
discharge, to the mumclpal separate storm 
sewer, storm water assoaaled wTth mdustnal 
actmty 

Thus section describes how municipahhes 
may develop the Inventory of industrial 
facihties Section 4.4, below, provtdes guidance 
on orgamzing those faalihes by watershed. 

4.3.1 Facilities that must be Included in the 
Inventory 

As stated above, apphcants must provide 
an inventory of each facrl1t-y that may dtscharge 
to the MS4 storm water assoaated wrth 
mdustrral ach\-tty. lndustrral storm water 
dischargers that must be mduded rn thrs 
Inventory fall Into 11 classes of industrial 
actwhes as defined In the November 1990 
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regulations Six of these classes were defmed 
In a narrabve format and five were dehned by 
Standard IndustnaI Classlhcahon (SIC) codes. 
Specific categories of mdustnes are ldenhfled in 
§122.26(b)(l4)(i)-(xl). Exhblt 4-l provides a list 
of the SIC codes and Industry categones cited 
in the regulatory dehruhon. 

4.3.2 Identifying the Industrial Facilities 

As a first step in developing a 
comprehenslve industrial storm water 
inventory, the applicant must review facility 
notifications. Industnal facihhes were required 
to notify municipalities by May 15, 1991, of 
their intent to discharge storm water to the 
murucipal storm sewer system [§12226ta) 
(vi)(4)]. Each facihty should have submitted to 
the municipahty information including facility 
name, faahty locahon, and facility type (such 
as SIC code or other Industry categonzation). 

In addlhon, munlclpallhes should explore 
other sources of mformation on industnal 
faallhes to help ldenbfy gaps in Inventory. 
One speclhc source of information a 
municipalIt) should review Is facility 
information submitted under other programs. 
For example, SIC codes are often required for 
air polluhon pen-rut apphcations, hazardous 
matenals management permits, pretreatment 
program appiicahons, bulding permits, 
business hcenses, or local tax rolls. A 
municlpahty may take the list of SIC codes 
provrded in Exhibit 4-l and compare It with 
exishng Information on SIC codes or industnal 
categones which has been submitted by 
industrial faalihes under other programs. 

Under 40 CFR 122.28, faahties that dis- 
charge storm water associated with industrial 
achvlty must submit an mdlvldual permit 
apphcation, parhapate m a storm water group 
permit application, or file a Notice of Intent 
(NOI) to be covered by a general pernut. These 
apphcatlons and NOIs are another source of 
information on industnal dischargers. For 
exl5hng faclllhes, appllcahons or NOIs were to 
be submitted by October 1, 1992; for new 

facihhes, they must be subnutted prior to the 
commencement of lndustrlal activity 
However, m the Intermodel Surface 
Transportation Effiaency Act of 1991, Congress 
provided that permit appbcahon requirements 
be reserved for industrial ach\rlhes obmed or 
operated by muniapahhes rylth a population of 
less than 1OO,ooO, with the exception of 
airports, power plants, and uncon&Gd 
sanitary IandiiUs If EPA IS the permitting 
authority in a State, applications and NOIs 
should be submitted to EPA, if a State has 
NPDES authority, they should be submitted to 
the State. Section 308 of the CWA provides the 
legal authority for any indlvldual (mcluding a 
muniapahty) to obtain mformahon from the 
NPDES permitting authority. A municipality 
may be able to obtain a hst of the facilities in 
its junsdiction that have applied for coverage 
under a genera1 or mdlrqdual permlt or that 
have apphed for coverage as a member of a 
group 

AddItional sources of mfonnahon on 
industrial faahhes may Include zoning maps 
showmg industnal parks, manufactunng and 
industrial lishngs In telephone books, trade 
association listings, pretreatment industrial 
waste surveys, the Chamber of Commerce 
Manufacturing Directory, and Dunn and 
Bradstreet 

In the Part 2 apphcahon, a municipality 
should provide a brief descnptzon of the 
sources it reviewed in idenhfymg the industrial 
dischargers. As part of the proposed storm 
water management program, which is 
described in Chapter 6, municipalities should 
describe a plan for collmng new or updated 
information on industrial dischargers 
throughout the life of the permit. 
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Source identrfmtron 

Exhibit 4-l 
Industry Categories Cited in the 

Definition of Storm Water Associated with Industrial Achvity 

1. Facllihes sublect to storm water effluent lmutahons guldelines, new source performance 
standards, or tout pollutant effluent standards under 40 CFR Subchapter N (except faclhhes 
wKlth toxic pollutant effluent standards which are exempted under category 11 below. 

2 Fadhes described by SIC 24 (except 2434),26 (except 265 and 2671, 28 (except 283),29,311, 32 
(except 323),33,3441,373 l 

3. FaciIihes d-bed by SIC 10 through 14 (nuneral mdustry), mcludmg 

- active or machve nuning operations, except for areas of coal minmg operahons no longer 
meehng the defiruhon of a reclamahon area under 40 CFR 434 11(l) because the 
performance bond issued to the facility by the appropriate SMCRA authonty has been 
released, or areas of non-coal rninmg operations wluch have been released from apphcable 
State or Federal reclamahon reqlllrements after December 17,1990, and 

- od and gas explorahon, produchon, processmg, or treatment operahons, or hansnusslon 
faahhes that ckharge storm water contammated by contact with or that has come Into 
contact with, any overburden, raw material, mtermediate products, tirushed products, by- 
products, or waste products located on the site of such operahons 

4 Hazardous waste treatment, storage, or dqosal fatihes, mcludmg those that are operahng 
under mtenm status or a perrmt under Subhtle C of RCRA. 

5. Landfills, land apphcahon sites, and open dumps that receive or have received any mdustnal 
wastes (waste that 1s received from any of the faclhties described under this subsechon) 
mcludmg those that are subpct to regulation under Subtitle D of RCIU. 

6. FacLhhes mvolved m the recychng of mater& (metal scrapyards, battery reclauners, salvage 
yards, and automoblle junkyards) mdudmg but not hnuted to SIC 5015 and 5093 

7. Steam electnc power generatmg faahhes, m&ding coal handling sites. 

8. Transportahon faahhes d-bed by SIC 40,41,42 (except 4221~25), 43,44,45, and 5171, whch 
have velucle mamtenance shops, equipment cleaning operahons, or aqort delang operations. 
Oniy those portions of the faahty that are either u~olved in velucle mamtenance (mcludmg 
v&cle rehablhtahon, mechanical repaus, pamhng, fueling, and lubricahon), equipment clearung 
operahons, alrport daang operations, or which are othemse identified under 1 - 7 or 9 - 11 
are associated wth industnal achvity. 
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Exhibit 4-I (continued) 

9. Treatment works treahng domeshc sewage or any other sewage sludge or wastewa ter treatment 
device or system, used m the storage treatment, recycling, and redamahon of muruclpal or 
domeshc sewage, mcludng land dedicated to the disposal of sewage sludge that IS located 
mthm the confmes of the faahty, ~th a design flow of 1.0 mgd or more, or reqwred to have 
an approved pretreatment program under 40 CFR Part 403. Not included are farm lands, 
domestic gardens, or lands used for sludge management where sludge is benehclally reused 
and wtuch are not located mthin the fatity, or areas that are m comphance rnth *on 405 
of the CWA. 

10 Conshuchon activity indudmg clearing, grading, and excavation activlhes except operahons 
that result m the disturbance of less than hve acres of total land area wkch are not part of a 
larger common plan of development or sale l * 

11 Faclhties described by SIC 20,21,22,23,2434,25,265,267,27,283,285,30,31 (except 3111,323, 
34 (except 3441). 35,36,37 (except 373),38,39,4221-25, (and whch are not otheMnse mcluded 
withm categones 2 - 101.’ 

Source 55 FR 48065, November lb, 1990 

‘Please note the SIC 285 ts covered under Category 11 Also note that for the industries idenhhed In Category 11, the 
term mdudes only 510~1-1 water dlrcharges from all areas (except access roads and rail lmes) where matenal handling 
equpment or actl\q?hes. raw rnatenals, mterrnedllate products, fmal prockts, waste mater&, bv-products, or Induatrul 
machmery are expovzd to storm water 

“On June 4, 1992, the Unwd States Court ot Appeals for the Nmth Cuat found that EPA’s rahonale mr eremptmg 
conshucnon sites of less than hve acres and certatn uncontammatecl storm water dwharges from Category 11 hght 
lndustnal facihhes from Phase I ot the storm water ptugram to be invalid and has remanded these exemptions for 
further proceedmgs (see Nafural Resourus Defense Councrl v EPA No 91-70176) 

4.4 ORGANIZING THE INDUSTRIAL . Locahons of major out-falls or system 
INVENTORY BY WATERSHED modificahons; 

Once the industrial inventory is complete, 
the applicant must orgamze the inventory by 
watershed, or drainage area. The mam 
objective of tks requrrement is to associate 
discrete discharges ~th speclflc watersheds, 
rvhch may help the muruclpahty idenhfy 
relationships between pollutant sources and 
recetvlng water quaky problems To help 
orgaruze the mdustnal Inventory by watershed, 
munlclpahtles should consider the long-term 
benehts of usmg automated database systems 
to help organize and update lnfonnahon on 

Land use deslgnahons and composl- 
tion; 

Dischargers of storm water asmlatecl 
with mdustrial achvlty, 

Other NPDES permit holders, 

Location/inventory of structural 
controls, and 

Locations of llhclt co~echons 
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Thus mformahon can help sat&y the 
rqutrement that discharges of storm water 
assocrated with mdustnat achvrty be Organized 
by watershed Usmg an automated database 
system or the map submttted m the Part 1 
apphcahon may be helpful m satisf-ymg thus 
requrrement However, the regulations do not 
requue Part 2 apphcants to use a parhcular 
database or submrt certzun mformation, and 
muntcipalihes may elect to use other methods. 

The followmg procedure is provided as an 
example of one way to orgaruze mdustrial 
dtschargers by watershed: 

t. Create a transparent overlay of tax 
maps covering the entire area served by 
the MS4. 

2 lndrcate on the maps the locahon of 
each mdustnal acbvlt-y according to 1t.s 
address mth an appropriate symbol or 
code. 

3 Produce an overlay of exrstmg 
watersheds from a topographical map, 
for example, United States Geologrcal 
Survey (USGS) maps, covermg the area 
that the hIS4 supports Previously 
performed hydrolo@cal surveys may be 
helpful m dehneahng the boundanes of 
exclshng watersheds Muruclpalihes 
may elect to sub-dlvtde exlshng 
watersheds mto smaller umts if this 
will assist In management planning. 

4 Align the tax map and watershed 
overlay so that Industrial achvrty 
locations can be transposed to the 
watershed overlay. 

A number of PC-based tools can be used to 
orgamze mfot-mahon on faalihes and outfalls. 
For example, computer-aded design (CAD) 
packages, In coqunchon wth third-party 
software pa&ages, are spectftcally desqned to 
present mformabon on separate transparent 
lalers that can be “turned off and on” when 
necessar\ One layer could contam mfonnahon 

on watershed topography and another could 
contam the locanons of mduitnal storm water 
dischargers. Add1 honal lab ers might contam 
informahon on the layout of the murucrpal 
system, locahons of structural source conbols 
and outfalis, and land-use patterns (both 
present and future) 

A CAD-based system can be useful, not 
only in presenting tnformahon easily and 
graphically, but also m its abthty to transfer 
spaual data, such as XYZ coordmates, to 
commonly avatlable PC-based database 
applicahons Tlus spahal data can be merged 
wrth other databases contammg more genenc 
mformation mcludrng facthty name, address, 
and SIC codes However, one potenhd 
drawback to CAD systems is that most of them 
cannot store “real-world” k g., lahtude- 
longItudeI coordmates and are not generally 
desrgned for spahal analyses 

lnformahon stored m a CAD format may 
also be mput into a Geograptuc lnformahon 
System (GIS) Mth some converston, the CAD 
system coonhates may be transformed into 
the “real-world” coordmates typically employed 
by GE GIS are Integrated database 
management systems deslgned for the Input, 
storage, retrieval, analysts, output, and dtspla) 
of geographically or spahally indexed data 

The key attribute of GIS IS the relahonai 
database capabilities that make these systems 
powerfuI tools for conducting spabal analyses. 
Using GE, a mumclpahty could overlay several 
layers of data and denve new mformahon from 
this existing mforrnahon. For example, using 
GE, an apphcant could overlay a map showmg 
the IOO-year flood plam with a map showing 
locahons of mdustnal facrhhes The GIS could 
then calculate the amount of tndustnal area 
wrthin the 100-year flood plam and plot 011s 
data on a new overlay Tlus type of spatial 
analysts mtght be a powerful tool m the destgn 
of the muntctpality’s storm water management 
program. 
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Another beneht of GIS IS the ability for 
common data to be shared efficiently among 
several agencies. For example, the flood 
management agency, department of 
transportation, and storm water control agency 
could all contnbute data to and use analyses 
from the same GIS. On the other hand, one 
potenhal drawback to CIS is their relatively 
high cost. Often, developing accurate, 
appropnate base maps is one of the mo6t 
resource intensive parts of the system. 

The techruques presented in this section to 
orgamze mdustnal dischargers by watershed 
are not the only methods that the applicant can 
use For example, municipahhes may elect to 
present the mformahon in tabular form. Using 

a CAD, GIS, or other automated system IS 
entirely up to the mumclpality There 1s no 
requtrement that muruapalIhes use tk5.e 
systems tn the development of erther the Part 
1 or Part 2 NPDES permit appkahons Each 
apphcant wrll have to examine its extshng 
resources (mcludtng computer systems, 
personnel, and budget) and projected needs 
before decoding which method will be the most 
efficient and most useful m the long term 

A dtscusston of mantammg and/or 
updating the industrial Inventory IS provtded 
in Sectton 6.3.3.2 of U-U gmdance. 

Exhtblt 4-2 Illustrates an example of the 
procedure discussed m !5ect1ons 4.3 and 4 4 
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Exhibit 4-2 
Example of a Map Organizing Industry by Watershed 
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5.0 CHARACTERIZATION DATA 

5.1 BACKGROUND 

5.1.1 Objective of this Section 

This section addresses the requirements for 
reporting the physical and chemical 
characteristics of municipal storm water runoff 
as specified by 40 CFR 122.26(d)(2)(iii). These 
requirements describe the minimum 
quantitative and descriptive data necessary to 
begin characterizing storm water discharges. 

The applicant IS encouraged to provide 
additional information, if available, which may 
provide a basis for a more effective storm 
water management program. The additional 
information may also help the permitting 
authority make more informed decisions 
regarding the specifications of the permit to be 
issued. 

The NPDES permit application regulations 
require the applicant to identify all major 
outfalls that are part of the MS4 
[§122.26(d)(1)(iii) and 126(d)(2)(ii)]. Part 1 
requires the municipality to propose a 
sampling plan that Identifies 5-10 outfalls that 
would be appropriate for representative data 
collection under Part 2 of the application 
[§122.26(d)(1)(iv)(E)]. The next step is to collect 
and analyze samples from these outfalls (or 
others designated by the permitting authority) 
for a variety of pollutant parameters from 3 
representative storm events. 

5.1.2 Potential Impacts of Storm Water 
Runoff 

The Nationwide Urban Runoff Program 
(NURP) study showed that discharges from 
MS4 contribute to the degradation of water 
quality in the Nation’s waters (EPA, 1983). The 
NURP study also concluded that the effects of 
urban runoff on receiving water quality are 
very site specific The effects depend on the 
types, size, and hydrology of the water body, 

the designated beneficial use, the pollutants 
which affect that use, the urban runoff quality 
characteristics, and the amounts of urban 
runoff dictated by local rainfall patterns and 
land use. The National Water Quality Inventory, 
1990 Report to Congress as required by Section 
305(b) of the Clean Water Act, stated that one- 
third of the impairment in assessed waters IS 
due to storm water runoff (EPA, 1990d) 

Quantity Impacts 

Urbanization often increases the quantity 
and reduces the quality of storm water runoff 
For example, vegetated or forested areas with 
pervious surfaces are often replaced with 
impervious surfaces (e.g., concrete and asphalt) 
that prevent or minimize the amount of rainfall 
available for ground water recharge This 
increases the volume and velocity of storm 
water runoff. 

Vegetated areas play a crucial role in 
ground water recharge and in the maintenance 
of stream baseflow This is especially true 
during extended dry periods, when ground 
water is often the only source that preserves 
stream baseflow In highly urbanized areas, 
ground water recharge may be so severely 
reduced that ground water flow to perennial 
streams during dry periods is not sufficient. 
Further, the natural hydrology of a watershed 
is often altered by urbanization, because 
developing areas often provide drainage 
appurtenances that rapidly conduct storm 
water runoff away from these areas Such 
drainage may also affect the geometry of 
natural streams, especially where natural 
streams have been modified through the 
installation of man-made channels Ultimately, 
reduced perviousness due to urbanization 
increases the magnitude and the frequency of 
localized flooding which can have the long 
term effect of substantially increasing the width 
of natural streams through erosion and 
scouring 
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Increases In peak dtscharge velocrty and 
runoff volume can also result In suhstanhal 
erosion of natural streambanks and the 
washout of bentic habrtats. Smce streambeds 
often consist of unconsohdated silt and 
sedrment, they may be stnpped away 
substanhally by excessive drscharge veloahes 
Increased drscharge velocmes can also lead to 
undercutting and destabrlizatton of 
streambanks, which may cause erosron that 
extends beyond the natural boundary of the 
streambank 

Further, silt and sediment can increase the 
turbidity of the receiving water, thus 
mterfenng wth the growth of aquatic plants 
whch depend on photosynthesrs. Increased 
turbid&y can also Interfere wrth aquabc 
feechng, eliminate spawning areas for fish, and 
cause abrasion and cloggmg of fish gills. Also, 
because silt and sedrment may remam In the 
watershed, they can blanket benthrc habrtats 
and severely reduce streamflow capacrty 

In the presence of excessive volumes of 
storm water runoff and discharge veloahes. the 
net impact on receiving waters can be almost 
mdrshngutshable from Impacts commonly 
associated with the discharge of toxrcs (e g , 
increased mortahty, reduced brodrversrty, and 
reduced reproductron) 

Dews&on and Resuspensron of ToxIcants 

Research IS currently on-going to examme 
the impact of the deposihon and resuspenston 
of toxlcants as a result of wet weather events 
Questions about the survivablhty of benttic 
habitats when exposed to toxrcants In deposited 
sedtments shll remain. The Impact of 
resuspended towcants from the sedrments IS 
not well known since toxlcs are often bound to 
sediment parhcles that may reduce the 
concentrahons avarlable for brologrcal uptake 
and subsequent broaccumulahon The 
applicant should also be aware that different 
metal contammants m sediments can eulubrt 
dltferent solubrhhes Under varlng condlhons 
of pH and temperatures, metals deposIted In 

sedrment can become soluble again and be 
reintroduced Into the water column 

Excessrve Bactenal Levels 

The NURP study hnal report concluded 
that “colrform bactena are present at hrgh levels 
in urban runoff and can be expected to exceed 
EPA water quahty cntena dunng and 
immediately after storm events.” Thls IS of 
significant concern, parhcularly in swimming 
and shellfish areas. 

Drsso1ved Oxvaen Depression 

The presence of oxygen-consummg 
pollutants in recervmg waters can lead to 
severe dissolved oxygen depression Factors 
that can cause dissolved oxygen depression 
include the resuspension of biodegradable 
organic matenal (wh.rch can occur m the 
presence of lugh flow velocrhes) or the 
discharge of orgamc pollutants m storm water 
discharges. The NURP study demonstrated 
that storm water ckharges exlubrt brochemlcal 
oxygen demand @OD) levels In excess of levels 
commonly assoctated ~7th secondary treated 
effluent from pubhcly owned treatment works 
(POTWs). Severe dtssolved oxygen depressron 
could contnbute to fish kills, whtch are one of 
the most readrly observable Impacts of 
pollution on receiving waters. 

Eutrophrcahon 

Eutrophicahon, or the agng of a water 
body, can be accelerated by excessive nutrient 
loadmgs from storm water. Advanced s&es 
of eubophicabon are often~as3oci%d mth 
substanhal variahons in dissolved oxygen 
concentxa tion. Nutnents of concern are 
nitrogen and phosphorus. Phosphorus IS 
typically the growth-hmihng nub-tent for plants 
m fresh water systems. Storm water discharges 
rouhnely contam excess concentrahons of these 
nutrients, which can lead to excessrve algal 
growth, commonly referred to as algal blooms. 
Excessrve concentrahons of algae can cause 
odor and taste problems In drrnkmg water and 
can result In aesthehcally unpleasant 
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ernlronments. In addihon, the eventual 
decomposrtlon of large concentrahons of algae 
can depress dissolved oxygen m the water 
body to levels where fish kills occur. In nature, 
the process of eutrophKahon occurs over a 
substanhal penod of hme, however, storm 
water discharges can rapldly accelerate tlus 
process. 

Exceedance of Chrotuc Toxicity &tenon 

Long-term exposure to toxics m excess of 
chronic toxicity uitena can cause sublethal 
effects on aquahc hfe. Indicators of chroruc 
toxlaty include reduced ferbhty, reproduchon, 
and growth rates and a decline m the diversrty 
of aquatic organisms The NUTW study dearly 
Indicated that storm water discharges contain 
concentrahons of trace metals, such as lead, 
cadmium, zmc, and copper m amounts that 
exceed the chronic toxiaty criteria. Prolonged 
exposure to chronic concentration levels of 
toxlcs can also be lethal to aquahc orgarusms, 
primanly from the bioaccumulahon of tomes 
w1lh.m the cell bssue of the organism over a 
extended period of hme 

Thermal Impacts 

The temprature of storm water runoff may 
become ,slgruhcantly elevated via conduchve 
and convechve heat transfer with impervious, 
man-made surfaces In the case of contact with 
impervious surfaces, the resulhng temperature 
elevahon of storm water runoff can be 
substantial. For example, the surface 
temperature of parking lots during summer 
months may exceed 100 degrees Fahrenheit. 
Consequently, storm water runoff from these 
parlong lots w11l be elevated in temperature. 
Many aquahc orgamsms are extremely 
sensihve to changes in water temperature. 
Increased water temperature also reduces 
dissolved oxygen in streams, nvers, lakes, and 
wetlands Therefore, slgruhcant discharges of 
storm waler at elevated temperatures can, over 
the long term, lead to the alterahon of aquahc 
pOFUk3hOrIS. 

5.1.3 Use of the Characterization Data 

The NURP study analyzed storm water 
discharge from 28 sites represenhng 12 mayor 
river basins of the Uruted States NURP 
detected 77 EPA prlonty pollutants present In 
the storm water dwharges sampled, mcltidmg 
samples with concentrahons that exceeded 
water quality cnteria for certam pollutants. 
Those pollutants detected In at least 10 percent 
of the samples studied m NURP are idenhfied 
in Exlublt 5-1. 

The data gathered for storm water 
discharge charactenzation can be used to create 
a baseline measurement of pollutant 
concentration and loadmgs The data also can 
be used to evaluate the effechveness of best 
management pracbces CBMPs) as well as help 
identify storm water control pnonhes. In 
addition, It can be used to help ldenhfy the 
sources of pollutanB in storm water runoff, to 
help establish an effechve morutonng program 
for the bfe of the permit, and to help predict 
the impact of storm waler runoff on recelvmg 
waters that are known to be impaired. 

5.1.4 Storm Waler Sampling and Analysis 
Procedures 

The regulahon req!.ures that the process of 
collechng quanhtative data for storm water 
characterization follow certain g-tudelmes 

@2226(d)(Z)(iii) Choractcr~~~~lon dab When 
“quantltatlve data” for a pollutant are 
reqwed under paragraph (dXlXluXAX3 of 
tlus paragraph, the appkant must collect a 
sample of eftluent UI accordance wth 40 CFR 
12221@7) and analyze It for the pollutant m 
accordance wth anaJytxal methods approved 
under 40 CFR part 136 When no analyhcal 
method IS approved the apphcant may use 
any sultable method but must prowde a 
descnphon of the method 
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Exhibit 5-1. Priority Pollutants Detected in at Least 10% of NURP Samples. 

PARAMrnRs 

Metals and lnorga~o 

htxnmy 

ArsenlC 

BerylJJ- 

cadmlllm 

ClUOOUUll 

=vper 

Cyanides 

Lead 

NICkI 

selenlunl 

ZUIC 

Peshades 

AlPha hexachlorocydshexane (dpha-BHC) 

A+ha endow&n 

Chlordane 

Llndane (gamma BHC) 

Htiirgenafed &phatiis 

Mefhane, drchlor* 

Phenols and uesols 

Phenol 

Phenol. pentachlor* 

PhenJ. Cnlho 

Phthalate esters 

Phthalate, brs(2-ethvlhexyl) 

Polycyck aromahc hydrocarbons 

Chrysene 

Flwrmthene 

Phenanthrene 

Rrene 

FREQUE!!CY OF DEl-ECTION (w) 

1.1 

52 

12 

4& 

58 

91 

23 

94 

43 

11 

94 

20 

I’r 

17 

15 

11 

11 

19 

10 

22 

10 

lh 

II 

15 

54 

0008710



The data collection procedures must follow 
the guldellnes for storm water samphng 
outhned m 51 22 21 (g)(i), EffllltJl7f ChltZCfcTlSflCS 
ll-us porbon of the NPDES regulahon describes 
the conditions under which a storm water 
discharge ~111 be sampled, and which 
collection procedure (grab sample versus flow- 
weighted composite sample) is required for the 
water quality parameter bemg analyzed. These 
guidelines are dIscussed in more detzlll In 
Sections 5.3.2 and 5.3 4 of this gludance 
manual In addlhon, EPA has available a Storm 
Wafer Sampling Gudimce Document that 
describes m detail the methods used for storm 
water discharge samphng (EPA, 1992a). 

The methods for the chemrcal analyses of 
storm water discharge samples must be 
conducted m accordance ~th 40 CFR Part 136, 
Gurdehnes fur Esfabkhing Test Procedures for the 
Analysts P/ Pull~rtnnts These guidelines refer 
the applicant to EPA-approved methods and 
cite the source of the approved methods (e g., 
Standard Methods for the Exammation of 
Water and Wastewater, ASTM methods, etc.) 
Note that altemahve methods (I e, those not 
included in Part 136) may be used under 
certain circumstances (see Se&on 5.34) as 
described in 10 CR Part 136, and reiterated m 
the Charactenzahon Data secbon of Part 2 of 
the storm water discharge NPDES permit 

The speclfrc conshtuent pollutants and 
water quality parameters that must beanalyzed 
In the storm water samples are presented in 
Sechon 5 3 4. 

5.2 SUMMARY OF REGULATORY 
REQUIREMENTS 

The folIoMing is a summary of the 
charactenzahon data requirements for the Part 
2 appl lea hon 

l Quantltahve data on physical and 
chemical charactenshcs of the discharge 
tahen horn at least 5 to 10 
representahve outfalis chosen by the 
permlttlng author15 6echon 5 31, 

. Eshmates of both the annual pollutant 
load and event mean concentrJhon 01 
the cumulahve discharges tram all 
munlclpal outfalls dunng a storm event 
6echon 5 41, 

l A proposed schedule to proi-lde 
eshmates for each malor outfall of tile 
seasonal pollutant load and the event 
mean concentrahon for conshtuents 
detected in required samphng (Sechon 
5.5); and 

. A proposed morutonng program for 
the life of the pernut thal meets speclhc 
requirements established In the 
regulahons (Sechon 5 6). 

5.3 QUAN-IITATTVE AND QUALITATIVE 
DATA REQUIREMENTS 

5.3.1 Selection of Representative Sampling 
Sites 

In the Part 1 appllCahOn, the muruclpality 
IS required to descnbe a plan for obtammg 
charactenzahon data I&I2.26CdNlKiv)(E~I The 
plan shotid reflect the requirements of 
5122 26(d)(2)(u1) 

nfferent types and intenslhes of land use 
achvities influence, In part, the types of 
pollutants and the pollutant concentrahons In 
municipal storm water runoff. Therefore, Part 
1 of the permit apphcation I§l22.26Id)(l)(ln) 
(B)(2)] requires the applicant to describe the 
land use achvity within the area to be covered 
by the permit. In Part 1, the appkant also 
must select a subset of all the major outfalls 
(see Sechon 4.21 for dehmhon of mapr outfall) 
idenhfied that represented surface runoff 
discharge of the various land use achvihes 
described In some cases, a muruclpalltv 
prepanng a Part 2 apphcahon may want to 
supplement Its sampling program by collechng 
and analyzmg samples from major outfalls that 
were not idenhhed in the Part 1 appkahon or 
designated by the permithng authority. Thts 
addlhonal sampling may provide the 
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muntctpalH) rrlth data that bet&r characterizes 
16 MS4 drscharges 

5.3.2 Criteria for Storm Water Discharge 
Sampling 

Land use achvlhes are not the only factors 
that affect the pollutant composihon of storm 
water runoff Storm water composibon also 
vanes according to the nature of the storm 
event (e.g , durahon, volume), and the 
composlhon may vary throughout the duration 
of a smgle storm event (i.e., the itutial 
d4-targe, or “hrst flush,” tends to have tugher 
pollutant loads). In order to obtam data that 
represents an “average” storm event, EPA 
rqulres samples from three separate storm 
events to charactenze the surface water runoff; 
however, the prmlttmg authonty may allow 
eremphons 

§122.~(d)(Z)(ili)(A)(I) For each outfall or 
held screerung pomt desrgnated under ttus 
subparagraph, samples shall be cokcted of 
storm water discharges from three sLorm 
events occumng at least one month apart m 
accordance mfh the requirements at 
513’) 21 fgN;3 (the Dwctor may allow 
exemptions Lo samphng three storm events 
when chmahc condmons create good cause 
for such exemptlons), 

\ 

The cnteria for samphng storm water 
dtscharge are detailed m §122.21@(7), Efluenf 
ChllU7Ctf?%?tiO?l EPA’s Sfonn Waler Sumplmg 
Clrrdance Document addresses these critena. For 
the purpose of thts dlscusnon, a brief synopsis 
of these cnteria foltows: 

l For each outfall or field screerung point 
selected, samples must be collected 
from three separate storm events. 

l The three storm events must be at least 
one month apart 

l Each sampled storm event must have a 
ramfall of at least 0 1 Inch m the 
dralnage area 

l There must be no storm event In excess 
of 0 1 mch m the dramage area for at 
least 72 how-s pnor to the sampled 
storm event 

l The ramfall event should not vary by 
plus or mmus 50 percent from the 
average or median per storm volume 
and duration for the regon. 

EPA understands that climahc condthons 
may make it tiflicult for some municlpahhes to 
sample storm events meeting these crltena. For 
example, storm events may be so infrequent in 
arid and semi-arid areas that sufhaent samples 
cannot be obtained by the application deadline. 
In other areas, storms may be so frequent that 
rt may not be possible to wat the required 72 
hours between storm events. In such cases, the 
appkant should confer with the permuting 
authonty III advance. In instances where 
representahve storm events do not occur pnor 
to the appkahon due date, the muniapahty 
should submit its appkation wth as much 
Information as possible. It should include an 
explanation [cerhfied by a pnnclpal execuhve 
officer or ranlong elected official rn accordance 
wth fj12222(a)(3)1 as to why samplmg data 
were unavilllable. 

The munrcipahty may need to perform 
some ~rubal research and calculation to meet 
the requirements listed above In order to 
determine what constitutes an average storm 
event for the area, the apphcant should contact 
the Nahonal Weather Service or National 
Oceanographic and Atmospheric 
Admmrstrahon’s Nahonal Chmate Center 
Weather data is also available commercially 
and from airports. The apphcant may also 
refer to the mformahon provided In the Storm 
Wakr Sampling Gudance Document. 
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5.3.3 Narrative Description of Storm Event 

§122.26(d)(2)(ili)(A)(2) A narrative 
descnptlon shall be problded of the date and 
duratton of the storm event(s) sampled, 
rainfall esttmates ot the storm event whxh 
generated the sampled dtscharge and the 
duration between the storm event sampled 
and the end of the pre\lous measurable 
(greater than 0 1 mch rarnfall) storm event; 

Under 5122 26(d)(2)(rrr)(A)(Z), the 
municrpahty must provide a narrahve 
descnphon of each storm that produced the 
discharge to be chemrcally and physrcally 
charac tenzed Such a narrative descnpbon 
must mclude 

l The date and duration of the ramfall 
event that projucej the discharge 
sampled hleasurements descnbmg the 
peak rntensrty of the storm, if awnlable, 
should also be reported, 

l The amount of rarnfall Rainfall 
condlbons mav vary s~@krttly across 
large drainage areas, so ramfall 
charactenshcs should be spatially 
averaged over the dramage area, If 
possrble If more than one rain gauge 
IS used, averages should be reported. 
Ram gauges operated near the dramage 
area by the Natronal Weather Service 
may be used, or the discharger may 
collect this informahon, 

l The bme elapsed smce the last rainfall 
event greater than 0.1 inches. 
Hrstoncal ramfall data from ramfall 
gauges can be used to provide this 
informahon. If a gauge records only 
&uly data, muntctpal field personnel 
could be ashed to provide lnformahon 
on hmes during the day a ramfall event 
began or ended 

5.3.4 Chemicals/Water Quality Parameters 
to be Measured 

The storm water drscharge samples must be 
analyzed for a number of pollutant parameters 

§12226(d)(2)(iii)fA)f3) For samples collected 
and described under paragraphs 
fd)(Z)(ui)(A)(I) and (AM of this sectron, 
quantltahve data shall be provtded for the 
orgaruc pollutants hsted rn Table II, the 
pollutants hsted tn Table Ill ttoxlc metals, 
cyarude, and total phenols, of appendix D of 
40 CFR part 122,pnd for the followtng 
pollutants 

Total suspended sohds fTSS) 
Total drssolved sohds (-IDS) 
COD 
BOD, 
011 and grease 
Fecal cohform 
Fecal streptococcui 
Ph 
Total Kleldahl nitrogen 
Nitrate plus nltntc 
Dissolved phosphoruc 
Total ammorua plus qamc nttrogen 
Total phosphorus 

The complete hst of chemicals IS provided 
In Exh.tbrts 5-2, 5-3, and %. Exhb1t.s 5-2 and 
5-3 are derived horn 40 CFR Part 122, 
Appendix D, Tables U and III, respectively. 
Exhtblt 5-4 comes from the text of the 
regulation (see box above) The EPA-approved 
analysis procedure for the pollutants in 
Exhibits 5-2 and 5-3 can be found m 40 CPR 
Part 136. If a muhlapahty IS seelung approval 
to use an alternah\~e method of analysis, then 
a request should be made according to 
procedures outhned In 417 CFR 136 d 
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Exhibit 5-2: Pollutants Listed in Table II in Appendix D of 40 CFR Part 122 

Pollutiult P0llllkI0 

Volatllo 

Acrolem 1 2 lkhloropropane 
Acrylorutnle IJ-Rchloropropylene 
Benzene Ethylbenzene 
Bromoform hfethyl brormde 
Carbon teb-achlorIde Methyl chlonde 
Chlorobm.rene Metbylene chlonde 
Chlor~bromomethane 1,122.Te~chloroethane 
Chloroehne Tetzxhloroethylene 
2 Chlor~Whlvvmyl ether Toluene 
Chlorofsrm 1,2-trans-D~chloroetJ#me 
D&dorobr~momethane l,l,l-Tnihloroethane 
1.1 ~chlor~oethane 1,1,2-Tnchloroethane 
I.2 Dxhlorwthm* Tnchloroethylene 
I 1 -[h~loroethykne Vuryl chlonde 

Ba5cfNeutral 

Aiemphlhenc Dwthyl phthalate 
Acenaphthrkne Dunethyl phthalate 
Anlhraczne DI n-butvl phthalate 
B~!lZldlIW 2 -LDuuh~toluene 
B~wo~a~anth~a~ene 2,6-duuuotoluene 
Benz&a bpyrene Dm-octyl phthalate 
3.S-t~nzarlunranthcn~ IL-drphenvlhbdrm? (as 
BcIL’~J~;~I Ipervlene azotwizenel 
Benzoilr~tluoranthene Ruoranthene 
Blsl2 chlorw~.I~o~~ ,rnethme Fluorene 
B~~~?thlw~&~Ikth?r Hexachlorsbenzene 
Baf2-chlJrorsJprJpyllerher Heraihlorobutxhene 
Ba(?-eth~lhezyllphthalale Hexachkmcydopentme 
Sbromophenyl phen) I ether Hexachloroethane 
Butt lbenzyl phthalak lndenol!,2,3xd)pyrene 
2-Chloranaphlh&nc lsophor-me 
4-Chlorophenbl phenyl ether Naphthalene 
CXtqwne fUultr&enzene 
D~benzda hranthracene N-rutrosodunethylae 
12 fkhlorobenzene N luhowxh-n-propylamine 
13lkhlcwbenzene N-rulmsodqz+henylamme 
1.1~chlorobenz.ene Phenanthrene 
3$ -Ihchlorobenu&ne pyrene 

1.2.Ctnchlorobenzene 

Arid Compounds 

2 Chlorophensl 
2,4-bihlorophenol 
2.4-Dunethylphenol 
4.MIlrub-esol 
Z.CDuutrophenol 
2-Nltrophenol 
CNwophenol 
p-allorwlurewl 
Pentachlorophcnol 
Phenol 
2.4,6-Tnchlorophenol 

Pestmdea 

Aklrln Enh 
Alpha BHC Endnn aldehvde 
Beta BHC Heptachlor 
Gamma BHC Hepkhlor epcxxie 
Ddta-BHC PCBIW 
Chlordane PCBl25-I 
4 4’.DDT k-51221 
44 DDE IYE 
4,4’-DDD PCB I248 
Dlddnn K;B1?60 
Alpha-endowlfan PCB 1016 
Befa-endosulfan ToNaphene 
Endosulfan sulfate 
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Exhibit 5-3: Pollutants Listed in Table III in Appendix D of 40 CFR Part 122 

Pollutult I PoUUtant I Poltutant 

Anbmony, total CoppeL mill 
Arseruc, total Lad, total 
t!ieryulum, 1otal Mercury, total 
cadmlllm, total Ndd, total 
chroLnlun, total !selenlum. total 

sliver, total 
Thanlum. total 
zuls total 
Cyarude, total 
Phenols, total 

Source 40 CFR Part 122, Appendix D 

Exhibit 54. Conventional Pollutants Listed in Section 122.26(d)(2KiiNA)(3) 

Total suspended soMa 0 
Total dissolved s0hd.s ITDS) 
COD 
BOD, 
011 and grease 
Fecal cohfom 
Fecal saeptm 

Pouutult 

PH 
Total Kpldiihl nkroogen 0 
NItrate plus nitite 
Dssolved phosphorus 
Total ZdNllOlda phlS Organic NtrO@ll 

Total phosphorus 

’ TohI ammorua plus orga~c rubogen ~9 interchangeable with m 

Source 40 CFR 122 26td)(2Nu)(A)O) 

Secbon 12221(g)(7) specrties that certain 
pollutant parameters wrll be analyzed on grab 
samples taken from the outfall, whereas the 
remainder of the pollutant parameters require 
that composite samples be taken from the 
outfall These types of samplmg procedures 
are drfferenuated as follows: 

Grub samples- dtsclrete, indrvidual samples 
taken within a short period of hme b.~sually 
less than 15 minutes). Analysis of grab 
samples characterizes the quahty of a storm 
water drscharge at a given time of the 
drscharge. The following measurements must 
be made from grab samples: 

. PH 
l Temperature 
l Cyamde 
. Total phenols 
l Restdual chlortne 
l OII and grease 

l Fecal cohform 
. Fecal streptococcus 

Note that measurements of temperature 
and pH must be taken in the field to avoid 
tune-dependent changes that may occur 
between sampling ume and actual anafyses 

Fluw-mghted wmposlte samples: smgle urut 
volumes composed of a mixture of samples 
coliected proporhonal to flow throughout the 
enttre runoff event or at least for the first three 
hours of the storm water event, If it lasts more 
than three hours. The flow-welghted compo- 
site sample must consist of at least three 
drscrete alrquots per hour from the storm water 
discharge, or a conhnuous sampler may be 
Used. 

All parameters (see Exhrbits 5-2, 5-3, 54) 
not hsted under the descnphon of grab 
samples above must be analyzed from flow- 
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welghted composite samples Details on talung 
flow-welghted composite samples may be 
found m the EPA S/or-m Wafer Sumphg 
Gurdance Document. 

5.3.5 Additional Quantitative Data 

*bon 122 26(d)(2)(m)(A) concludes ~th a 
provlslon that allows the permlttmg authonty 
to request addlbonal quant&ttive data if 
necessary to determine permit condlhons. 

5122 26 (d)(D(iii)fA)M) Addltlonal lmuted 
quantltahve data requued by the Duector for 
detemg permit condlhons (the Dmcbr 
may requue that quantitahve data shall be 
pro\qded for addihonal parameters, and may 
estabhsh samphng condthons such as the 
locahon. season of sample cuktlon, form of 
preapltahon (snow melt, rainfall) and other 
parameters nece-ssary to msure 
reprexntahveness), 

To ensure the storm water d&charge system 
IS accurately represented, the permlthng 
authonty may require that quantitahve data 
Include addltlonal parameters and may 
estabhsh specdlc samplmg condlbons, such as: 

l Location where the sample 1s taken; 

l Season of sample collecbon; 

l Form of preclpltahon (snowmelt, 
ra nfall 1; 

l Evidence of impact to aquatic 
ecosystems, or 

. Other parameters necessary to ensure 
the system IS accurately characterized.. 

The data genera ted from the quahtabve and 
quanhtabve analyses desc&ed under 912226 
(dU)(iii)(A) r\lll be Used to calculate the 
annual pollutant loads and event mean 
concentrahons for each pollutant as desalbed 
In subsequent parts of t.h~s sechon Eshmates 

of annual pollutant loads and event mean 
concentrations would then be used to assist m 
estabhshmgstorm water management pnonbes 
and selectmg BhlPs 

5.4 ESTITHATION OF SYSTEM-WIDE 
EVENT MEAN CONCENTIGITIONS 
AND ANNUAL POLLUTANT LOADS 

The applicant must submit estimates of the 
event mean concentration and annual pollutant 
load of the cumulahve discharges to waters of 
the Uruted States from all ldenhhed murucipal 
outfalls. 

§U2.26(d)(Zl(iiib(B) Esttmates of the annual 
pollutant load of the cumulatrve discharges to 
waters of the Uruted States f-ram all ldentlfied 
muruapal outfalls and the event mean 
concentration of the cumulahve discharges to 
waters of the Unlted States from all ldentlfiecl 
mumopal outtalk dunng a storm event (as 
described under 5122 21 Q3,0, for BOD, 
COD, TSS, dmolved sohds, total mtrogen, 
total ammoma plus organic nnrogen, total 
phosphorus, dissolved phosphorus. cadnuum, 
copper, lead, and ZUIC Estunates shall be 
accompamed by a descnptlon of the 
procedures for eshmahng conshtuent loads 
and concentrations, mcludmg any model@, 
data analysls, and calculation methods, 

Esbmates of annual pollutant loads will be 
somewhat imprecise; however, muruapahties 
should exercise best professional ludgement in 
deriving these eshmates A description of what 
assumptions were made to derive pollutant 
loadmgs must be included. 

Under §122.26fd)(2)(iii)(B) (see box above) 
applicants must provide the following: 

l Estimates for the event mean concentra- 
tion for pollutants hsted m Exhibit 5-5 
below, which can be used to eshmate 
the annual pollutant load associated 
with all munrclpal outfalls ldenhfied 
under 5122 26(d)(l I(m) and (d)(2)(h); 
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l A descnphon of the procedures for 
eshmatmg conshtuent loads and 
concentrahons, and 

l Details on data analvsls, models used, 
and calculahon methods 

Data sources and procedures that munrapal 
apphCank may use to estimate event mean 
concentrahons and annual pollutant loads of 
the cumulahve discharges are discussed below. 

The primary purpose for estimahng annual 
pollutant loads and event mean concentrahons 
IS to assign pnonhes for Implementmg BMPs. 
Mwc~pal~hes should consider the magrutude 
of mdlvldual pollutant loadmgs when 
asslgrung pnonbes to resources to reduce these 
loadings The areas recelvrng the highest 
pnorlty for lmplementahon of BMPs ~111 be 
those portlons of the MS4 that appear to 
contribute the largest load of poth&UIk to the 
system Therefore, it IS the relahve value of 
these calculahons that IS of importance Hrlthm 
ths regulahon, not the absolute value 

Over brne the accuracy of the available 
methods to calculate loads and concentrahons 
~111 improve and the use of these eshmates 
may assume a larger role In determmmg 
permit con&bons and eshmahng the success of 
the comprehenslve muruclpal storm water 
management program The emphasis for now, 
however, IS on the apphcahon of the most 
practicable methods to reasonably estunate 
annual loads and event mean concentrations. 

5.41 Data Sources 

The Part 1 appllcahon requires 
mumclpahhes to submit alI exlshng storm 
water sampling data, along with all relevant 
water quality data, sdment data, hsh hssue or 
other blosurvey data taken over the past IO 
years. All hrstoncal data must accompamed by 
a narrative descnphon of the watershed served 
by the outfall from whxh the data are 
obtwned, a descnphon of the samplmg and 
quahty control program, and the morutonng 
kahon of the recavmg water 

To eshmate an annual pollutant load for a 
grven pollutant, a value must be denved for 
the average concentrahon, or event mean 
concentrahon, of that pollutant. To denve this 
value, apphcank may use either site-spe&x 
data, or data from a national or reg10na.l study, 
such as NURP. 

Muuc~pal~hes ~th adequate tustoncal data 
may choose to use these data to eshrnate 
annual pollutant loads III the Part 2 applicahon. 
However, many apphcants may not have 
enough site-specrfic data to develop valid 
eshmates These applicants may choose to use 
genenc data (e.g., from regional and nabonal 
studles), such as the data provided in the 
NURP study. The NURP studys esbmated 
range of detected concenhahon for specific 
pollutank IS summarized in Etiblt 54. 

Exhibit 5-5: Pollutants for which Event Mean Concentrations 
and Annual Pollutant Loads Must be Calculated 

Pstimbnt 

BOD, 
COD 
Tss 
Dldolred 5ok& 
Tod nitrogen 
TsraI ammom plus ocga~c nitrogen 

Toal phosphorus 
, Dmolvad phosphorus 

Gdmum 
CoPper 

ILead 
i!UK 

5ource 40 CFR I?2 W~KJ~I.U~B~ tS5 FR 48OT0, November 16,lW) 
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Exhibit 5-6. NURP Study Range of Detected Concentration for Specific Pollutanb 
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The apphcant should be aware of 
limitabons associated wlh data from nahonal 
and reglonal studies before deciding on 
methods to estimate pollutant loadmgs In 
some cases, it may be more appropnate to use 
any avallable site-speclhc data rather than data 
from nahonal or regional stu&es. For example, 
the NURP study did not collect pollutant 
concentration data from mdustrlal areas. In 
ths instance, even limited site specific 
concentration data from mdustnal areas may 
be more mearungful. 

EPA encourages apphcants to seek data 
from a variety of sources to better charactenze 
the quahty of thmr storm water discharges. 
Regardless of the data source, a description of 
the procedures for estimating constituent loads 
and concentrabons, indudmg any modeling, 
data analysis, and calculahon methods, must be 
included 

There will be a degree of uncertamty 
associated with estimabng pollutant loadmgs in 
the Part 2 application The reqturement to 
calculate pollutant loadmgs and concentrations 
IS intended to be a planrung and screening 
effort to assign program pnonhes, and not 
necessanly to determme absolute values. 

5.4.2 Event Mean Concentrations 

Event mean concentrations CC, m Equation 
1 on page 5-16) are determmed from analyses 
of flow-weighted composite samples collected 
from each of the designated field screening 
points. Section 2 24 of the Storm Wuter 
Sampling Guufance Document describes 
procedures for collectmg flow-weighted 
composite samples (EPA, 1992a). Concentra- 
tion values must be reported in the applicanrs 
Part 2 Permit Apphcahon for each 
representahve storm event sampled. The 
applicant should report the average of these 
results as the event mean concentration for 
each parameter measured Municlpallties are 
encouraged to present data In a tabular format 
HoweLrer, the applicant has flexlbllity to 
present the data In other ways, proiqded the 
data IS clearly presented. 

As stated pre\iously, applicants must 
sample storm events for at least three hours, or 
for the entire storm event if It lasts less than 
three hours If a storm event lasts more than 
three hours, the apphcant may choose among 
three approaches for calculating the event mean 
concenbahon of the storm First, the appltcant 
may report the event mean concentrahon for 
the first three hours of the event (or longer, lf 
the apphcant monitored more than three 
hours). Second, If the apphcant has data 
available on the correlation between flow and 
concentration which allows it to be more 
specific about the event mean concentrahon, an 
estimahon techxuque may be used to derive the 
event mean concentration. If the applicant uses 
such an eshmalion technrque, the methodology 
must be explamed Thu-d and hnally, the 
apphcant may morutor the enbre storm event 
and report the actual event mean concentration. 

mchever approach the applicant uses, the 
same method should be used to derive event 
mean concentrahons in the future. This will 
assist the applrcant m ldenhfymg meanmgful 
trends m changes in event mean concenhahons 
over time. 

5.4.3 Annual Pollutant L.oadings 

Muniapallhes may choose from a variety of 
acceptable procedures for eshmating the annual 
pollutant loads of the cumulative discharge. 
llus guidance contains an example of 
calculating theannual pollutant loads using the 
“simple method,” whch is adapted from 
Schueler (1987). The guidance also discusses 
some dynamic models that applicants may 
wish to employ. 

Regardless of whch method applicants 
choose, they must descnbe and document the 
SpeaflC techque used. The description 
should include (but 1s not limlted to) the key 
equahons used to calculate reported values, 
such as. 

l Assumphons for selectmg site-specific 
parameters (e g., runoff coeff ments), 
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. References to any source documenta- 
tion (e g , previously completed studies 
or reference textbooks), and 

l Jushhcahon for any assumed parameter 
values 

The Simple Method 

The followmg method of compubng 
pollutant loadmgs 1s referred to as the “simple 
method” and IS adapted from Schueler (1987). 
For purposes of sahsfymg Part 2 applicahon 
requirements, the simple method provides a 
quick and reasonable eshmate of pollutant 
loadmgs with a mlrumal amount of data 
reqlured Although the regulabons requn-e a 
system wde (cumulabve) annual pollutant load 
calculabon for each of the pollutants Ned in 
Exhblt 5-5 (above), the single pollutant load 
values provide lImIted insights into potenhal 
problem areas and what BMPs nught yield the 
best results. Consequently, the mumcipahty 
may want to consider usmg the sunple method 
to estimate “mdl\ldual” pollutant loadmgs from 
dramage areas The mdlvldual pollutant 
loadings can be aggregated to derive a 
cumulabve annual pollutant loadmg for the 
enhre MS4 In the procedure below, for 
example, Step 1 computes the annual loading 
for each outfall of the MS4 Then m Step 2, 
the resulhng pollutant loadmgs are summed to 
denve annual pollutant loads on a per- 
watershed basis In Step 3, the annual 
pollutants loads tor each watershed are 
summed to derive a system-wide annual 
pollutant load. 

As staled above, GUS procedure IS only one 
example of how a muruclpahty could calculate 
a system-wide annual pollutant load. 
Eshmates of annual pollutant loads for 
mdlvldual outfalls, watersheds, or other 
discrete areas are not speclflcally required by 
the fegulauons However. munlclpahlles ~111 
find such eshmates helpful In makmg relahve 
comparisons among dlfterent areas of the MQ 
~~lhmatelv, these eshmates could assist the 
muruclpallhf ~th selechng BMPs and asslgrung 
pnorthes to potenhal problem areas 

Step 1: Use the Simple Method to 
Calculate Annual Pollutant Loads on a 
Per-Outfall Basis 

The first step in thus example is to calculate 
annual pollutant loads for mdlvldual outfaIls. 
However, the applicant may choose to begm by 
calculahng annual pollutant loads for each 
watershed or other discrete area. As stated 
above, this example uses the simple method, 
wluch is given by the follomng equation: 

EQUATION 1: 

where: L, = AMU~ pollutant load 
(Ib/outfall/yr) 

P = Annual preclpltahon (In/yr) 
CF q Corrtion factor that adjusts 

for storms where no runoff 
occurs (a value of 0 9 is 
typIcally used) 

Rv, = \Velghted-average runoff 
coefficient for the are? served 
by the outfall (the cakulahon 
of runoff coefhclents IS 
d lscussed below) 

C, = Event mean concentration of 
pollutant (mg/L) 

A, = Catchment area (acres) 

The numbers 12 and 272 are conversion 
factors that account for urut conversions. 

Each of the parameters In Equabon 1 is 
defined below: 

l Annual pollutant load is the total 
amount of a speafic pollutant 
discharged m pounds per hme period 
(in ths ca.se, per year) for the parhcuku 
segment of the MS4 bemg modeled (in 
tlus case for each outfall) PollutanC 
loads may also be evressed for 
altemahve time penods, or on a 
system-wide or watershed basis 
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. Annual precipitation 1s the total Inches 
of rainfall occurnng in a single year 
plus the conh-rbuhon of snowmelt 
Eshmates of the annual rainfall can be 
based on the ranfall data provided u-r 
Part 1 of the applicahon 

l Correction factor IS an adjustment 
factor for the number of storm events 
that do not actually produce any runoff 
(i.e., the percentage of storm events that 
have a total accumulahon greater than 
a speahc threshold value). This value 
wll vary by regon. WIthout thlS 
adlustment factor, the municipality 
would be assummg that all storm 
events produce runoff, which may or 
may not be the case. A typical value 
for this correction factor 1s 0.9 (90%). 
However, this value can vary between 
climatic regions. Municrpalihes should 
review hrstoncal ramfall data to 
eshmate the percentage of storm events 
that produce runoff versus the number 
of storm events per year. 

l Weighted-average runoff coefficient IS 
a relahve measure of Imperwousness or 
the percentage of ramfall that becomes 
surface runoff Runoff coeffraents are 
a function of the type of surface, 
rntensrty of the rainfall, the degree of 
so11 saturation and storahvrty (storage 
capaaty) of the solI. To deterumne 
runoff coefhaents, the mumapality 
may use Equahons 2 or 3 (which 
follow). Akemahvely, the muruapahty 
may use actual held measurements, 
relevant hydrologc studies, average 
values pubhshed m cavil engmeermg 
reference manuals, or default values 
provqded n-r Exhrblt 3-12 of EPA’s 
NPDES Shmn Waft-r Samphg Gwhnce 
Dxument 

l Event mean concentration of pollutant 
IS the event mean concentrahon value 
for the specific pollutant determined 
from the analysis of flow-wetghted 
composite samples. Equabon 1 

requrres a value for each pollutant 
concentrahon As drscussed pre\lously, 
the apphcant mav use site-speahc 
concentratron data (e g , storm lvater 
samphng data) or genenc (e g , NURP) 
data to denve event mean concentra- 
tions In other words, the appiKXit 
should use best professional tudgement 
to decide wluch of the followmg 
concentrahon values to use 

- a mean concentrabon value from 
the NUTW study; 

OR 

- an average of all event mean 
concentrahons from all samples 
over three representahve storm 
events; 

OR 

- an event mean concentra~on 
attnbutable to a speck land use 
achvlty 

The applicant ~11 have to consrder the 
extent of the vanabrlrty of the data 
when selecting an approprrate 
concentration value. NURP or other 
regional studies used to eshmate 
pollutant concentrahons can be 
compared to exrshng site-specific data 
in order to assess the uncertainty 
associated with genenc approaches. 

l Catchment area 1s the 92.42 of the 
drainage area for the particular 
segment of the MS4 being modeled (in 
thus case, the outfall drainage area). 
Areas that are served by combmed 
sewers or that are not otherh7se served 
by the MS-I should not be Included 

Weighted-average runoff coeffrclent. Run- 
off coefficients can be based on flow measure- 
ments or estunated from land use character- 
ishcs. In order to iletennme an average runoff 
coeffrcrent for an area wrth a diversity of land 
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5-16 

use acttvllbes, the followmg equation should be 
used to estimate a weighted-average runoff 
coeff rcren t 

D = Populahon density 
(persons/acre) 

EQUATION 2 

where. Rv, = Werghted-average runoff 
coefficumt 

.\ = Catchment area (acres) 
R, = Catchment runoff coefhaent 

As an alternative to Equation 2, Equation 3 
can be used to eshmate wetghted-average 
runoff coefhclents from percent imperv7ousness 
data (Shelley, 1936) 

EQUATION 3 

Rv,=005+0009*1 

where. RP, = \Verghted-average runoff 
ioeffrcrent 

1 = Percent rmpervlousness 

The percent rmpeniousness can be 
estimated from land use data Restdentlal land 
can be assumed to be 24% ~mpenious, 
commercial land 75% tmpervrous; mdustnal 
land 55% rmpervlous; and open space 15% 
Impervious The percent impervrousness of 
resrdenhal land was esttmated from the 
followmg empu-rcal equahon of NLRP and 
USGS data, which relates populahon density to 
percent rmpemiousness 

EQUATION 4 

where I = Percent Imperviousness 

Slmrlar to Equahon 1, rndlvldual 
parameters for Equahons 2, 3, and 4 can be 
used on a system-wde bawls, or modrfied to 
reflect more realisttc con&hons wltmn smaller 
or discrete segments (e g , mdrvtdual 
watersheds or outfalls). 

Step 2. Use the Per-Outfall Annual 
Pollutant Loads to Calculate Per- 
Watershed Annual Pollutant Loads 

If the sample method IS used to compute 
the annual loading on a per-outfall basis, 
Equation 5 may be used to estimate annual 
pollutant loadings on a per watershed basrs. 
The approach of compuhng pollutant loadrngs 
on a watershed basis IS used by some counties 
where larger watersheds are segregated Into 
smaller watersheds or dramage areas on the 
basis of srmrlar land use desrgnahons One 
county uses th!s method in conpnchon wtth 
forecasts of future development hlt.hm the 
county to develop prehmmary eshmates of 
future pollutant loadmgs Tlus approach 
mrrumtzes the posstbrhty of computmg an 
annual pollutant loadmg that IS too 
conservahve. 

EQUATION 5 

Lw=C L, 

where: L, = Annual pollutant load for a 
parhcular watershed 

n, = Summation of mdtvldual 
annual pollutant loadings 
from all major outfalls witlun 
a speclhc watershed 

Step 3: Use the Watershed-Based Annual 
Pollutant Loads to Calculate System-Wide 
Annual Pollutant Loads 

To calculate the annual loadmgs system- 
wade, use the follo~\lng equation 
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EQUATIONS 

Ln=C Llv 

where L, = Annual pollutant load for 
an enhre MS4 

EL, = Summation of indiwdual 
annual pollutant loadings 
from all watersheds within 
a muruapal separate storm 
sewer system 

Dvnamlc Models 

In mstances where a municlpahty has a 
slgmficant amount of historical data for the 
dramage areas servmd by storm sewer 
outfalls, mcludmg hstorical precipitabon data 
and recel\mg water concentration and flow 
data, the hlS4 may elect to use dynamic models 
to derrve pollutant loads and to analyze the 
effects of MS4 &charges on recelvmg waters. 

Dynanuc models are deslgned to calculate 
a complete probablhty distribution for the 
output being modeled Therefore, dynamic 
models take mto conslderahon the inherent 
vanabIlIty of data associated mth MS4 
discharges, such as variations in concentration, 
flow rate, and runoff volume 

computmg pollutant loadmgs, a number of 
models are available mcludlng EPA’s 
Stormwater Management Model WVhlhfl and 
Hydrologic Simulation Program (HSPF), U S 
Army Corps of Engineers’ Storage, Treatment, 
Overflow, Runoff Model (STORhi), and lllmols 
State Water Survey’s hjodel QILLUDAS (or 
AutoQI). 

Regardless of the method employed, the 
applicant must document how pollutant 
loadings are derived Apphcants must provide 
estimates of annual pollutant loads and event 
mean concenh-ahons for each outfall with thar 
Part 2 applications. However, some outfalls 
will need to be more completely characterized,, 
and conditions will change after the permit IS 
approved. This IS one reason why, as 
described in %chon 5.4, data collecbon will 
conhnue throughout the term of the pernut. 
Eshmates of the mdivldual contribution of 
pollutanl loadmgs for each watershed or major 
outfall will help the applicant select pnonhes 
for specific watersheds. 

5.5 PROPOSED SCHEDULE FOR 
SEASONAL LOADS AND 
REPRESENTATIVE EVENT MEAN 
CONCENTRATIONS OF MAJOR 
OUTFALLS 

One benefit of using a dynamic model is 
that the calculation of a complete probability 
dlsmbution allows the modeler to consider a 
mulhtude of “what-if’ scenarios. For example, 
when sufficient historical data IS available, the 
modeler could consider the benehts and risks 
associated with alternative BMP strategies. 

~12Z.WdMUi)(0 A proposed schedule to 
provide estimates f6r each mapr outhll 
identified UI ather paragraph (d)(ZNr) or 
(d)(l)(M)(B)(I) of tlus -on of the seasonal 
pollutant load and of the event mean 
concentration of a representatwe storm for 
any conshtuent detected U-I any sample 
requimd under paragraph (d)(ZMul)(A) of this 
WChOn; 

Dynamic models have one addtional 
beneht over steady-state models in that 
dynamic models determme the enhre discharge 
concentration frequency dlstrlbution. 
Consequently, tlw would enable the modeler 
to examme the effects of storm water 
discharges on recelvlng water quahty m terms 
of the frequency by which water quality 
standards may be exceeded For purposes of 

Seasonal pollutant loads are unportant 
because they are a more accurate represent&on 
of loadings that may occur dunng a short time 
interval. To further refine the annual pollutant 
load estimates, Part 2 requires the applicant to 
propose a schedule to estimate seasonal 
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Characfmrotm Data 

pollutant loadings and event mean 
concentrations for each major outfall 

The quahty of the data avalable when the 
Part 2 apphcahon is prepared w111 affect the 
accuracy and usefulness of the inihal estimates 
of pollutant loadings and average 
concentrahons These estimates can be 
Improved as more site-specific data are 
collected durmg the term of the permrt. A 
long-term site specAc morutoring program wrll 
capture the vanability in data that is essential 
to estimate more accurate pollutant loadings 
over time. Therefore, the impacts assocrated 
wrth these loadmgs can also be estimated with 
greater certamty. In addttion, a site specrfic 
record collected over a longer hme frame 
allows the effecbveness of the comprehensive 
municipal storm water management program 
to be evaluated 

Eshmates must be subrmtted for any 
contammant detected m any sample requtred 
under the Part 2 samphng effort &122.26(d) 
(2)(111)(8)1. Seasonal pollutant load estimates 
are required for any pollutants hsted In 
Exhrblts 5-2, 5-3, and 5-4 that were detected 
durmg the samphng procedure described in 
!Sechon 5 3.4. Therefore, the analyses requrred 
for seasonal pollutant loads wil1 potenhahy be 
more comprehenstve than the analyses of 
annual pollutant loads Tlus results from the 
possrbtltty that addthonal pollutants wtll be 
detected as part of the storm water 
charactenzahon studies. 

In some regtons, precrpitation patterns vary 
signtficantly from season to season, resulting in 
stgruficantly different pollutant loadmgs 
throughout the year. In arid and semi-arid 
parts of the country, pollutants accumulate 
during dry spells, resulbng in slgnificantiy 
higher pollutant concentrahons m storm water 
dbcharges after extended dry weather 
E&ause of the butldup of accumulated 
pollutants, pollutant concentrattons In 
discharges from IV!% are typtcally kghest 
during &he “first flush,” or ItUhal dtscharge 

In other regions, pollutants that accumulate 
m snow may lead to hrgh pollutant concentra- 
tions n-t runoff from the sprmg thaw 
Therefore, using an annual average pollutant 
loadmg might dtsgurse the Impact of shock 
loadings (discharges that occur wlthm a very 
short time penod and which often exceed acute 
towclty critena) of certam p0llutant.s. 
Numerous factors contribute to the total 
volume of snowmelt IWlOff including 
shortwave and longwave radiatton, 
condensation or vaporizahon, convected heat 
transfer by wind, heat content of rain water, 
and conduchve heat transfer from the ground. 
Therefore, for regtons with srgruhcant snowfall, 
pollutant loading estimates need to be adlusted 
to account for the additional volume of runoff 
attnbutable to snowmelt. 

Since snowmelt runoff can occur in ather 
the presence or absence of a storm event, the 
computation of seasonal pollutant loadmgs 
becomes significantly more complex The 
determmation of total snowmelt runoff, 
however, IS beyond the scope of ti manual. 
Affected municipal&es are encouraged to 
contact the U.S. Geological Survey or the Army 
Corps of Engineers for tustoncal data on 
snowmelt runoff. 

The effects of pollutant load can also vary 
by season Nutrient pollutant loads from storm 
water discharges can promote algal blooms in 
receivmg waters durmg the sprmg and 
summer, but they may be of httle consequence 
durmg winter in surface waters with good 
flushing characteristics. Quanhfying seasonal 
variahons in pollutant loads may aid the 
development of more cost-effective storm water 
management programs. 

Pollutant loads also may vary significantly 
from one outfall to another. Within a dramage 
area, the type of land use, the percent of 
surface that IS rmpervxous, and the extent of 
exposure of storm water to contaminants affect 
the pollutant load from an outfall. Procedures 
for eshmahng seasonal pollutant loadmgs must 
be proposed for major outfalls only 
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ChurnCtmalOn Data 

Under §12226(d)(ZI(ul)(C) the regulahon 
r~pres a schedule to provrde eshmates of: 

l The seasonal potlumt load for each 
ldenhhed mapr outfall. 

l The event mean conca\trahon of a 
representahve storm for any constituent 
detected m any sample required. 

The following steps can be taken to devdop 
a proposed schedule for estimating seasonal 
loadings at mapr outfalls 

1. Use historical or long-berm hydrologic 
data to define seasons. 

2 Desd3etheprocedurebobeusai.to 
eshmate -nal loads. This could be 
an adapbon of tk simple method or 
another mathematical model used for 
annual loads (e.g., instead of using a 
total annual ramfall arrumulation, use 
an average rainfall accumulation 
assodated wth a specific season). lf 
the simple method is used, the 
munkqx&y could still use Equation 1. 
However, the amount of rainfall 8) 
would no longer be an annual value. 
Instead, it would be the amount of 
rainfaUassociatedwithaparUchr 
season defined by the municipality. In 
addition, the appbnt may have to 
adjust the average runoff c&fWnt to 
reflect sewnal dtangu (e.g., from 
ground can behave Ike an irnpcrviour 
surface axI substantMly m tk 
amount of runoff). Lastly, mlb6bnbl 
dlff- in tiw fraquency and 
duratron of seasonal sbnn events may 
increaw or decrease the amection 
factor CT (e.g., during a dry swan, th 
number of storms that actually produce 
runoff may be substantially lower than 
dunng a wet w&her season). 

3. Identlfy data &men& that need to be 
rehned. inGEJBWherethE?RiS 
SUbsMhal seasonal variation, nvised 
runoff coeffiaent values may be 

necessary For example. dumg ramy 
seasons, ground surfaces are more 
saturated than dunng the dry season 
As a result, the same amount of runfall 
mthewetseasonHrll.lleadtoagreater 
volume of storm water runoff than m 
thedryseason. 

4. Proposed procedures for collechng the 
appropriate data or otherwise 
improving estimam. 

5. Provide an approximate time frame for 
data coktion and subuussion of 
season&load estimates. 

Proposed procedures for estimahng 
S3isorial @lutant loacbngs and event mean 
concenuaUons should explain when and how 
data used for the abmabcs will be obtamed. 
The data can be based on sibspedfic 
mformation, or they can k obtained from 
muNdpal systems mth SKnilar dYiaractensda 
blxh as Regional NURP data). 

5.6 COLLECTION OF REPRESENTATIVE 
DATA FOR PROPOSED MONTTORXNG 
PROGRAM FOR THE TERM OF TKE 
PEM 

Under ~12226(dK2MiiXD), applicants are 
given the oppmunity to propose monitoring 
programs to be carried out during the term of 
mpamit 

Applicanb should consider th speafic n&s 
and identify pnonhe for the proposed 
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morutonng program After recelwng the Part 2 
dppkahon, the permitting authority b-111 
review propod morutonng program5 and 
make appropnate adjustments when estabhsh- 
mg pernut condrhons 

The appltcant must propose a monltormg 
program for representahve data coll~Qon for 
the term of the permit that describes 

l The locabon of outfalls or field 
screenmg pomts to be sampled (or the 
locahon of mstream stahons); 

l Why the locahon IS representative; 

l The frequency of samphng; 

l Parameters to be sampled, and 

. A descnphon of sampltng equpment. 

Muruc~pahhes must submit sampling data 
over the hfe of a pernut so that changes In 
storm water qua&y can be assessed Lrke 
mhal sampling data, the data from an on- 
gomg morutormg program can be used by the 
murucrpalrty to allocate resources to achreve 
redution In pollutants The motutonng data 
wtll also serve as an envtrorunental m&cator of 
the success of the storm water management 
program. Many munrapahhes may require an 
extended penod of time (possibly the entrre 
pernut term) and substanhal data to 
defmmvely evaluate the effectiveness of a 
storm water management program. Therefore, 
a plan for data collechon must be proposed by 
the munrclpahty for the five-year term of the 
pen-rut. Dunng the permit term, the results of 
the monrtonng program w11l be submitted m 
the muruapaIity+ annual report [~122.42W(4~, 
discussed m Sechon 7.3 of thrs gutdance]. 

56.1 Goals of a Monitoring Program 

The fust and most Important step in 
developmg a proposed morutonng program IS 
to define the program’s obvves as clearly as 
possrble Development of momtonng program 
goa.ls should be closely coordmated with 

development of the proposed storm water 
management program Applicants are requued 
to propose morutonng programs as part of 
therr proposed management programs to 
reduce pollutants from mdustnal site runoff. 
The morutonng plan Ls part of ChorPctenz~ahon 
Dutu I5122 26(dNZ)(uu)J. The storm water 
management program 1s discussed in Sectfon 6. 

A comprehenslve morutoring program 
should be designed to support specific goals, 
includmg 

l Charactenzmg drscharges; 

l Evaluahng the source of specific 
pollutants, 

l Evaluating the performance of specific 
source controls; and 

l Identifying the full range of chemical, 
physical, and btologcal water quahty 
Impacts. 

5.6.1.1 Characterizing Discharges 

Morutonng pollutants In drscharges from 
MS4s serves several purposes. Quantrtahve 
data on sp~~hc pollutants tn storm water 
runoff can support estimates of annual and 
seasonal pollutant loadmgs and modellmg 
efforts to identify the magmtude of water 
quality impacts. Over the long term, 
morutonng data may suggest that new outfalls 
should be selected for sampling As muniapal- 
thes gain experience in storm water sampling, 
they likely will target BMPs that a&eve the 
greatest Improvements in storm water quality. 

5.6.1.2 Evaluating the source(6) of 
spedfic Pollutanta 

Some sources of storm water (e.g., 
mdustnal sources that must be covered by 
NPDES permits, highways with heavy traffic 
flows, and Large parlang lo&) are expected to 
generate s~gn~hcantiy higher concentrahons of 
pollutants than typical urban runoff. 
!vforutonng efforts to quantify sources of 
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pnorlty pollutants can pro\lde support for 
resource allocahons to address pollutant 
sources posmg the greatest emlronmental risk 
How proposed morutormg efforts w11l be 
structured to Identify and quantify pollutant 
sources should be dlscussed In proposed storm 
water management programs. 

The monitonng program may also include 
procedures to conduct dry-weather momtoring 
over the term of the permit to help detect ilhat 
discharges and improper dumpmg. 77~s can 
include recording vrsual observations and 
odors observed m dry weather flows. 

5.6.1.3 Evaluating the Performance of 
Specific Controls 

Pollutant removal efhcienaes are fairly well 
known for certam structural BMPs. However, 
samphng may shll be necessary to ensure that 
the BhlP IS meebng ongmal design 
expectahons The expected pollutant removal 
efficiency for a structural control must take into 
account site-speafic condlhons For example, 
an infiltrahon basin has a certam expected 
pollutant removal efflaency, but actual field 
efhaency IS atiNted by subsurface so11 
condlhons and the extent and frequency of 
mamtenance 

The - efficiency of a parhcular struchu-al 
control w11l be affected by many factors, such 
as detenbon hme. However, efforts to 
determine the efficiency of structural controls 
must include conslderahon of pollutant 
concentrahons and flow volumes into and out 
of the control. The efhaency of nonstructural 
source controls can be characterized by 
comparmg discharges at a gven locahon before 
and after the control measures are 
Implemented. mer time, sufhclent monitormg 
data may be gathered to draw substantive 
conclusions about the effechveness of certain 
Bh4I’s. Alternahvely, dscharges from a 
sampling site r~~th source controls can be 
compared with dlscharges from a sumlar site 
that la& source control5 Efforts to morutor 
tht! effechvenesss of controls should be closely 

coordmated with the assessment of control 
efheennes dlscussed In Chapter 7 

5.6.1.4 identifying the Full Range of 
Chemical, Physical, and 
Biological Water Quality Impacts 

Charactemmg the effect of storm water 
discharges on water quahty IS complicated by 
a number of factors. EPA recommends an 
integrated approach to assessing water quahty 
impacts assoaated with discharges from MS& 
Motutonng procedures that help assess water 
quaky unpack Include: 

l Discharge and recelvlng water 
morutoring to support water quality 
models and to ldenhfy hydraulic 
Impacts of Increased peak flows and to 
ldenhfy parameters of concern, and 

l In-stream monitoring of water 
chemistry; 

l Bioassessments and blosurveys; and 

l Sediment samplmg 

DscharEe and Receivmp Water Momtonng 
to Suvwrt Water Quality Models 

As discussed above, when there IS sufficient 
lustorical data available from momtonng, these 
data may be used as Inputs to models that 
predict or validate the effects of pollutant 
loadmgs from MS4s on recelvmg water quality 
charactenstics. In addlhon to monitonng data, 
data on receiving water quality charactenstics 
are also necessary to cahbrate a particular 
model. 

Once the model has been calibrated to 
reflect site-specific condo tlons, future 
morutonng data could be used to validate long 
term reductions m pollutant loadmgs, the 
effectiveness of nonstructural Bhil’s, and/or 
pollutant removal efhaenaes of exlshng 
structural controls 
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The informahon gathered from this 
approach may also help dehne those BMPs that 
wluch appear to be the most effechve. For 
example, In developmg areas, monitormg data 
could eventually support future plaruung 
efforts that would seek to mlrumue the Impact 
of future development on local recelv-tng 
waters. 

In-stream Momtonn% 

Using models to eshmate pollutant 
concentrations in receiving waters can be 
inaccurate In-stream momtonng can duectly 
measure pollutant concentrations. General 
designs for m-stream morutonng are: 

l Monitoring above and below a set 
location Thus method is generally 
more useful for evaluating control 
effecbveness than documentmg the 
severIt, of a diffuse source of 
pollutants 

l Monitoring at different times 
hlorutonng at different times and 
seasons can provide valuable 
informahon on seasonal vanabons m 
pollutant concentrations Dry weather 
m-stream momtonng can be compared 
\Ivlth m-stream morutoring dunng 
storm events 

l Paired watersheds. Evaluahng simiIar 
water bodies can document 
management program improvements 
by conhollmg for meteorologic and 
hydrologc vanablllty. This approach 
can also be used to compare receiving 
waters to background condihons 
associated with undeveloped 
watersheds 

Detailed guidance on applying these 
approaches IS provided m the draft Nanpumt 
Source h!anllmly: and Ezdluhon Glude, 
February 24, 1988. Nonpomt Source Branch, 
U 5 EPA 

Bloassessments and Blosurvevs 

A blologcal assessment, or “bloassessment,” 
IS an evaluahon of the blologcal condlhon of a 
water body usmg bIologIca sumeys and other 
direct measurements of resident blota In 
surface waters . A biolo@ca.l survey or 
‘biosurvey,” consists of collecting, processing, 
and analyzmg representahve porbons of a 
resident aquatic commuruty to determine the 
community structure and funcbon Blosurveys 
and bioassessments can be used directly to 
evaluate the overall blologcal Integrity 
(structure and/or functional charactenshcs) of 
an aquatic commuruty Devlahons from the 
biological integrity can be measured directly 
usmg brosurveys only when the Impacted 
community IS compared against a 
predetermined reference cond:hon. Without 
the proper reference cond&ons, btosurveys 
may undereshmate the extent of Impairment. 

Btosurveys are useful m that they can 
assess or detect the aggregate effect of impacts 
upon an aquahc commututy where discharges 
are multiple, complex, and vanable, and where 
point, nonpomt, and storm water discharges 
are all affechng the blologlcal condlhon of the 
recelvmg water Because of this, biosurveys 
cannot measure the Impacts of one parhcular 
discharge or effluent being discharged to 
recelllng waters. Currently, blosurveys cannot 
be used as a predichve water quahty 
assessment tools. 

Blosurveys provide a useful momtor of 
both aggregate ecolog~~l Impact and historical 
trends m the condlhon of an aquabc ecosystem 
They can also detect impacts that other 
assessment methods may miss. More 
Importantly, blosurveys can detect impacts 
caused by habitat degradation such as 
channeluahon, sedimentahon, and historical 
contaminahon that disrupt the mteracbve 
balance of the components of the aquatic 
community 
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Pollutants, both orgaruc and morgamc, 
associated with storm water discharges may 
become physrcally or chemrcally bound wrth 
sediment parhcies Depending upon the stze 
distnbuhon of the sediment part~lcs, a portion 
of the contaminated sediment particles will 
settle out of the water column Consequently, 
the potenbal exists for a bluldup of 
contamrnated sediment over time. The effects 
of heavily contaminated sediments on both 
benthlc habitat and water quahty have been 
documented to the extent that EPA IS 
developing sedrment quality crrtena (SQC) that 
~111 allow assessments of the toxicological 
effects of contaminated sediments on varying 
types of receivmg waters. 

The amount of sediment matenal found In 
storm water discharges suggests that applymg 
sediment qualrtv cntena could be a useful 
component of a monitormg program. For 
example, sediment quality cntena could be a 
valuable preventahve tool to ensure that potnt 
source discharges of storm water do not cause 
or contnbute to the contammahon of 
sediments 

In addrhon, a MS4 could make compansons 
of field measurements to sedrment quality 
cntena as a means of provrdlng an early 
warrung of a potenhal problem. Consequently, 
an early warning could provide an opporhnuty 
to take correchve achon to prevent further 
contaminahon For long term plannmg, 
constderahon could also be given to the 
feaslbrlrty of estabhshrng target levels or goals 
that would ensure that pomt sources discharges 
of storm water do not contrrbute to sediment 
contaminahon 

5.6.2 Monitoring Procedures 

hlonrtonng procedures wrll depend on the 
oblechves of the momtonng effort To a large 
extent, the type of receivmg water will be an 
Important factor In developing monrtormg 
procedures and techmques. For example, grab 
samples may be approprrate for monitoring 

discharges from a retenbon pond, while 
composrte samples may be appropnatr tar 
morutonng tlokvs into the pond The iollorvlng 
mformabon, at a muumum, should be Included 
for each sampling sate. 

l The crrtena for storm selechon, 

l Whether grab, composite, conhnuous, 
or other samplmg techmques are to be 
used, 

l The cntena on when to begrn and end 
sample collectton; 

l The basis for selectmg the nme Interval 
between sequentially collectti samples, 

l How seasonal factors affect the 
selechon of monitonng freqwncies, 

l The method of esbmabng rates or 
volumes of flow passmg the samplrng 
point, and 

l The analyhcal methods used for 
analyzing pollutant parameters and 
their detechon hmlts 

Locahon of Monrtoring Sites and 
Descnphon of Drainage Basins 

The selecbon of morutonng sites should 
depend on the goals of the morutonng 
program. Applrcants should rdenhfy the 
locahon of each proposed morutormg sate and 
the boundary of its drainage basin. -l-hey 
should descnbe theestimated size and land use 
charactenshcs of the drainage basm for each 
sampling locahon The applicant also should 
explain why the sampling sites are representa- 
tive or wrll otherwise provtde Information to 
support a momtoring program goal. Other 
morutonng sites can be selected to evaluate 
unique condltrons m the drarnage area that 
have slgmhcant or unusual potennal for grner- 
ahng pollutants IIT storm water &charges 
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Samples should be analyzed tn accordance 
with the analytrcal methods approved under 40 
CFR Part 136 

sohds, nutnent, and a metal) to charactenze the 
pollutant removal efhaency of a wet pond. 

Samplmg Equipment 
Parameters to be Analvzed 

The applicant must hst all parameters to be 
=ldy=a which should depend on the 
obtecttve of the sampling effort. For example, 
it may only be necessary to morutor several 
Indicator parameters (such as TSS, settleable 

The applicant must descnbe the equipment 
to be used in the proposed samphng program. 
Only the primary pieces of equipment need be 
identihed. Descnpbons can be made by refer- 
ence to equrpment supplied by a vendor or 
manufacturer if distinctive enough to be readily 
rdenhfied. 

5-24 

0008730



CHAPTER 6 
PROPOSED 

MANAGEMENT PROGRAM 

0008731



6.0 PROPOSED MANAGEMENT PROGRAM 

6.1 BACKGROUND 

Under the Part 2 application requirements, 
municipalities must propose site-specific storm 
water management programs. This is the most 
important aspect of the permit application. The 
Part 2 application requirements provide each 
MS4 with the flexibility to design a program 
that best suits its site-specific factors and 
priorities. 

The regulations require the applicant to 
provide a description of the range of control 
measures considered for implementation 
during the term of the permit. Applicants 
must meet all the requirements of the Part 2 
application regulation. However, flexibility in 
developing permit conditions is encouraged by 
allowing municipalities to emphasize the 
controls that best apply to their MS4. For 
example, a municipality that expects significant 
new development may focus more on 
requirements for new development and 
construction, while a municipality that does not 
expect significant new development may focus 
more on a program to prohibit illicit discharges 
or control industrial contributions. In any case, 
a satisfactory proposed management program 
will address- management practices; control 
techniques and systems; design and 
engineering methods, and other measures to 
ensure the reduction of pollutants to the 
“maximum extent practicable (MEP).” 

If the municipality proposes a thorough 
and complete program, the permitting 
authority is likely to incorporate all or part of 
the proposed management program into the 
NPDES storm water permit written for that 
municipality Therefore, the proposed pro- 
grams provide municipalities with the 
opportunity to have substantial input into their 
NPDES permit conditions. 

This section of the guidance manual 
describes the minimum information 

requirements for proposed storm water 
management programs. Examples of how the 
program elements should be addressed are 
provided. These examples illustrate minimum 
information requirements for the program 
elements, and occasions when municipalities 
may opt to go beyond minimum requirement 
in order to meet the MEP standard 

6.2 SUMMARY OF REGULATORY 
REQUIREMENTS 

The municipality must develop and submit 
a proposed management program that covers 
the duration of the permit The program must 
integrate the information and actions described 
in the Part 1 application and portions of the 
Part 2 application (see Chapters 3, 4, and 5 of 
this guidance). The regulatory requirements 
for the proposed management program are in 
40 CFR 122.26(d)(2)(iv) 

At a minimum, the proposed management 
program must include: 

A comprehensive planning process that 
Involves both public participation and 
intergovernmental coordination; 

A description of management practices, 
control techniques, and system design 
and engineering methods to reduce the 
discharge of pollutants to the MEP; and 

A description of staff and equipment 
available to set up and assess the storm 
water management program. 

Additional provisions under §122.26(d)(2) 
(iv)(A) require applicants to include: 

Programs to control storm water runoff 
from commercial and residential areas, 
construction sites, and industrial 

6-1 

0008732



Proposed hianagemsnt Prqprrtm 

faalihes (Includmg waste handlmg 
sites), (Sechon 6 3), 

l ldenhficahon of shuctura! control 
measures to be included m these 
proposed programs, such as detenhon 
controls, tiltrahon controls, and 
hltrabon controls that the municipality 
plans to apply to the achvlhes 
addressed in Its storm water 
management program &c&on 6.4); and 

l Programs to detect and remove ll!iat 
discharges, and to control and prevent 
Improper disposal into the MS4 of 
materials such as used 011 or seepage 
from muruapa! sarutary sewers (Section 
6.5). 

6.3 PROGRAMS TO CONTROL STORM 
WATER RUNOFF FROM 
COMMERCIAL AND RESIDENTIAL 
AREAS, CONSTRUCl-ION SITES, AND 
INDUSTRIAL FACILITIES 

A proposed management program musl 
ldenhfy the achvlhes or areas that require 
controls to reduce pollutants in storm water 
runoff Specifically, a proposed management 
program must address storm water runoff from 
commercial and residential areas (Section 
6.3.11, construction sites (!+chon 6.3.21, and 
industrial facilities (Sechon 6.3 3). Also, areas 
where llhclt connechons or illegal discharges 
may occur must be Identified (Sechon 6.5). 

In addition to the requuemenk of the 
proposed storm water management program, 
other provlslons of the Part 1 and Part 2 
appbcahons require mformahon that WI!! help 
enable the muruapahty to focus on ldenhfymg 
actilqhes and areas that may need control 
measures Examples of these provisions 
Include 

l Idenhficahon of sources [Part 1, 
$122 Z(d)c!)(111)(8J(3)-(1), and Part 2, 
$jl22 26td1\2)(11)1; 

l Ldenhhcahon of water bodies that may 
be adversely affected by storm water 
runoff (Part 1, 5122 26b(d)(l)(lvK)I, 

. Orgamzation of sources by watershed 
[Part 2, 5122 26(dUW1, 

l Descnphon of land use achvlties part 
1, 5122 26(d)(l )(III)(B)(Z)I; 

l Results of field screenmg analysis Ipart 
1, 5122 26(d)(l)(lvHD)l; 

l Results of the sampling program [Part 
2, 5122 26(d)(2)(ltl)(A)(3)1, 

l Eshmates of annual pollutant loads and 
event mean concentrahons, and sched- 
ules to submit seasonal po!!@nt loads 
and event mean concentrations IPart 2, 
§122.26(d)(2)(iu!(B) and CO], and 

l Fmdings from an on-going monitoring 
program [Part 2, 5122 26(6)(2)(110(D)]. 

6.3.1 Commercial and Residential Activities 

Under §122.26(d)(2)(lv)(A), applicants must 
propose structural and source control measures 
to reduce pollutants from commercial and 
residential areas. 

§l22.24(dM2MivNA) IThe proposed 
management program must mclude a] 
descnphon of structural and source control 
measures to reduce pollutants from runoff 
from commeraal and resldenual areas that 
are dAwgecl from the mumdpal storm 
8ewer system that are to be unplemented 
during the life of the permit, accomparued 
with an estimate of the expected reduchon of 
pollutant loads and a proposed schedule for 
unplemenhng such controls 

To ensure that proposed control measures are 
effechve, the applicant should study how storm 
water runoff from pollutant sources affects the 
exishng muruapa! system, how the proposed 
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control measures wrll enhance the exrshng 
sys tern, and what Impact the proposed 
measures ~111 have on recer\mg waters The 
control measures should recogruze and 
emphasize the mterachon behveen pollutant 
sources and the phystcal attrtbutes of the 
murucrpal system and recervmg waters. 

SpeclflC commercial and residenhat 
acbvrhes that must be addressed mclude 
maintenance activihes and a maintenance 
schedule for sb-uctural controls to reduce 
pollutants tn storm water runoff. Thrs 
provlslon 1s discussed m Sechon 6.4.2. Other 
acbvrbes to be addressed include: 

l Postconshuction controls to reduce 
pollutants in dmhrges to M!% 
resulhng from new development and 
signtficant redevelopment (Section 
631 11, 

l Practtces for mamtammg and operabng 
public streets, roads, and hrghways that 
wrll reduce the Impact on receiving 
waters from storm water runoff 
discharges (Sechon 6 3 1 2); 

l Procedures to assure that the Impacts 
on receiving waters from flood 
management projects are assessed, and 
that exlsbng structural control dellces 
ha\re been evaluated to determine if 
retrofit controls are feasible (Sectton 
6 3.1.3); 

l A program to momtor pollutants in 
runoff from operating or closed 
mumcipal landfills that rdenhftes 
prlorrtres and procedures for 
rnspechons and establishing and 
tmplemenhng control measures (Secbon 
6.3 1.4); and 

l A program to reduce to the maximum 
extent prachcable, pollutants In storm 
water runoff assoaated \n7th the 
apphcatron of peshctdes, herblades, 
and ferhhzer Gechon 6 3.1.5). 

To reduce pollutants m storm water runoff 
from commercial and resrdenbal actrirhes, a 
proposed management program mrpht Include 
the use of tiltrahon detlces, detenhon and 
retention basms, vegetated swales, water 
quahty inlets fwhrch may mclude OII and water 
or oil /gnt separators), screens, channel 
stabiluatron/ripanan habitat enhancement 
efforts, wetland restorabon and preservation 
projects, as well as various source control 
strategies and other nonstructural conbol 
measures 

6.3.1.1 New Development and 
Significant Redevelopment 

Summary of Regulatory Reaulrement 

New development or redevelopment often 
increases rmpervtous land surfaces, which 
usually leads to Increased pollutant levels m 
storm water runoff Chemical and thermal 
changes in storm water runoff are commonly 
associated wrth new development and can 
adversely affect the quak of recelvrng waters 
In addrtion, urbaruzabon results In an Increase 
m the volume of storm water drscharges. 

The Nabonwrde Urban Runoit Program 
(BURP) study (EPA, 1953) and more recent 
tnveshgahons mdrcate that controllmg the 
contribution of pollutants m storm water 
discharges at the onset of land development IS 
the most cost-effechve approach to storm water 
quahty management M.rbgabng problems 
caused by pollutants after they have entered a 
MS4 is often more expensive and less effiaent 
than preventing or reduang the discharge of 
pollutants at the source Therefore, a 
satisfactory proposed management program 
will propose structural and nonstructural 
measures to reduce pollutants in storm water 
discharges from areas of new development and 
redevelopment Examples of such measures 
are dtscussed below 
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§122.26(d)(Z)(iv)(A)(2) [The apphcant must 
include a] descnphon of planning procedures 
mcludmg a comprehennve master plan to 
develop, implement and enforce controls to 
reduce the discharge of pollutants from 
mumclpal separate storm sewers which 
recewe dlxharges from areas of new 
development and slgmficant redevelopmenl 
Such plan shall address conhols to reduce 
pollutants U-I discharges from muruclpal 
separate storm 5ewers after construction 1s 
completed 

Provisions under §122.26(d)(2)(lvHA)(2) 
focus on the reduchon of pollutants in storm 
water runoff after construchon m areas where 
new development or redevelopment is com- 
pleted Controls that are required during 
construcbon are discussed m Sectron 6.3 2 of 
ths guidance 

Post-Construction Controls 

Proposed storm water management 
programs should include plamung procedures 
for both durmg and after construction to 
implement control measures to ensure that 
pollution IS reduced to the maxlmum extent 
practicable in areas of new development and 
redevelopment. Design cntena and perform- 
ance standards may be used to assist in 
meebng this oblectlve 

Further, storm water management program 
goals should be reviewed dunng plannmg 
processes that guide development to 
appropnate locahons and steer intensive land 
uses away from sensitive envrronmental areas 
A muruapahty may, for example, Include 
pro\rlslons in the plannmg process that ensure 
that all new development m targeted areas or 
zones pro\ldes for a certam percentage of 
undisturbed area to assist III preservmg post- 
development runoff quality and velocity as 
slml1a.r as possible to pre-development 
condthons In 1t5 Part 2 application, a 
munlc~pnhty should descnbe how It plans to 
Implemrlnt the proposed stxxlards (e g , 

through an ordnance requlrmg approval of 
storm water management programs, a review 
and approval process, and adequate 
enforcement) 

The proposed storm water management 
program should idenbfy and Include planning 
procedures and control measures that ~11 be 
used in the mwcipality. 

Plannmp: Procedures 

Comprehensive planning procedures 
typically mvolve incorporation of land use 
goals and obwbves into a plan document or a 
plan map. These plans are often called Master 
Plans, Comprehensive L..and Use Plans, or 
Comprehensive Zomng Plans 

Comprehensive or master plans are often 
non-binding. They probide support and 
dlrechon to local off~aals that have the 
authonty to make land use declslons 

Wule applicants do not need to submit a 
complete comprehensive or master plan with 
the Part 2 appkahon, they should detail the 
planning process employed by the 
municipality. They must thoroughly descnbe 
how the murucipahty’s comprehenslve plan 1s 
compahble with the storm water regulahons 
The descnphon should clearly 

. Idenbfy management objecbves for 
streams, wetlands, and other recelvmg 
waters; 

l Identify areas where urban 
development IS hkely to occur and 
areas that are sensrhve to the effects of 
urbaruzation. Conslderahon should be 
given to receivmg waters, topography, 
sol1 types, ground water uses and 
potential Impacts, and other relevant 
factors; 

l Descnbe standards such as design 
cntena and performance standards for 
5 torm water controls for new 
developments, such as buffer zones, 

6-4 

0008735



Proposed Mandnemen I Proarnm 

open space preservahon, eroslon and 
sediment controls, etc.; 

l Descnbe other measures to mirumrze 
the effects of new development on 
storm water qualtty (these may include 
local code and ordinance requirements); 
and 

l Idenbfy or drscuss the site development 
review process for the evaluation and 
approval of storm drainage or storm 
water management programs. Require- 
ments m dramage or storm water 
management programs can be 
coordmated rvlkh review of other 
related plans such as those for site 
gradmg or landscaping. 

There ~111 be great vanation among 
mumclpahtles In their sophshcation of land 
use planning If the munlclpality has recently 
updated Its land use plan, it may detail storm 
water quality Issues In other instances, there 
may be no policy to Include storm water 
quah ty conslderahons m land use declslons. In 
such cases, the apphcant must descnbe how 
constderabon of those acbvihes that affect 
storm water quality are to be Incorporated into 
the muruclpahtfs comprehenslve or master 
plan and I& approval process for conslruchon 
prolects 

Control Measures 

Most tradlhonal storm water control 
measures focus on efhclent collection and 
conveyance of storm water runoff to an offsite 
locabon Thus approach can increase 
downstream property damage due to increased 
storm water runoff quanhty and flow velocity. 
Correchve achon often mvolves expenswe 
pubhc works prolects, such as enlargmg and 
relnforclng channels or construchng swales to 
probide an adequate outfall from affected or 
damaged areas The traditional approach has 
typlcalh Involved downstream channel 
stablhzahon projects However, these projects 
may also result In Increased storm water runoff 
quanhty and flow veloatv. 

Some recent approaches to storm water 
management Include preserl-mg th? natural 
features of a watershed by malntarnmg 
vegetative cover and estabhshmg buffer zones 
and open space or green areas. The beneht of 
employmg this approach 1s the protechon 
afforded to npanan areas and wetlands, as well 
as the preservation of a stable watershed. One 
addihonal kneht from Uus approach includes 
maintainmg ground water recharge through 
uuiltrabon. These approaches to storm water 
management mlrunuze the unpact of erosion, 
floodmg, and other damage to natural dramage 
features such as streams, wetlands, and lakes. 
Preservahon of natural habltat can be achieved 
through effective storm water quaky conbol 
measures More recent approaches use storm 
water to: 

Recharge ground water sources with 
runoff from imperL7ous areas: 

Preserve baseflows of surface water 
bodres; 

Augment water supplies used for street 
cleanmg and other municipal funtions, 
such as watenng public lawns, 

1 ncrease recreahonal opporturu ties 
mcludmg slvlmmmg, hshmg, and 
boating; and 

Sometimes, augment dnnkmg water 
supphes if it is treated and in 
compliance with all applicable dnnking 
water standards. 

The murucipahty should consider storm 
water controls and structural concerns in 
planning, zoning, and site or subdlvlsron plan 
approval. An example of effechve structural 
control is described in Exlublt 6-l. Non- 
structural control measures are tughly 
recommended for new development. They can 
be included dunng the plannmg, site-sekhon, 
and development stages. Examples of non- 
structural controls mclude street sweepmg, 
buffer stnp presemahon, and pubk educahon. 
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Exhibit 6-l 
Storm Water Programs in Delaware and Florida 

Delaware requirements for on-site measures Include water quality ponds with permanent 
pools Ponds must be deslgned to release the equn~alent volume of runoff from the first 1 /Z 
mch of runoff from the site over a 24-hour penod and have a storage volume deslgned to 
accommodate at least l/2 Inch of runoff from the site Water quality ponds without permanent 
pools may also be used m Delaware’s program. These pools are to be desqned to release the 
hrst Inch of runoff from the site over a 24-hour period. 

Developers are instructed to consider Infiltration practices only after ponds are eliminated 
for engmeenng or hardshp reasons. Infiltration struch~~~ must be designed to accept at least 
the first mch of runoff from all streets, roadways, and parlung lots Other pracbces may be 
acceptable If they meet the equivalent removal efficiency of 80 percent for suspended sohds. 
hlore stnngent requrements may be established on a case-by-case basis. 

The 80 percent removal effiaency for suspended solrds that Delaware requires takes Into 
account pollutant sertlmg. The 24-hour detenbon penod allows for substanbal settling where 
most of the pollutant removal occurs. In addibon, the requirement that the first mch of i-unoff 
be released over a penod of no less than 24 hours reduces downstream erosIon 

For slgruhcant redevelopment, murua- 
pahhes can Incorporate both structuraJ and 
nomtructural &xm eater contAs However, 
there are generally far more constramts and 
limltabons on the control opportumbes 
available at redevelopment s&s One of the 
primary ionstramts IS the avallablllty of 
sufhclent open area to accommodate sbuctural 
controls such as detention ponds. In mstances 
where redevelopment IS occurnng in densely 
urbaruzed areas, storm water runoff volumes 
may be so large that suffiaent storage capacity 
can not be provided rv~thout further 
compoundmg problems assoaated with siting 
and retrofitting exlshng storm water 
conveyance systems In such cases, the 
munlclpahty should consider nonshuctural 
control measures such as traffic flow control, 
the use of porous consb-ucbon materials for 
roads and parking lots. revIsIons to street 
5~ eepi ng or delcmg pohaes, or pubhc 
educabon programs 

6.3.1.2 Public Streets, Roads, and 
Highways 

Summary of Ree;ulatorv Requirement 

Pubhc streets, roads, and lughways can be 
slgruflcant sources of pllutants In discharges 
from M!% Therefore, proposed management 
programs must mclude a descnpbon of 
pracbces for operabon and mamtenance of 
public streets, roads, and hghways, and 
procedures for reducmg the impact of runoff 
from these areas on recelvmg waters. 

§122%(d)(Z)(iv)(A)(3) IThe appLcahon must 
urclude a] descnphon of practxes for 
operatq and mamtammg pubhc SWHS, 
roads and highways and proxdures for 
reduang the unpact on recelring waters of 
discharges fnxn muruapal storm sewer 
systems, mcludmg pollutants dlxharged as a 
result of deicing actlrlhes 
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Road mamtenance practices, especrally 
snow management and road repair, and traffic 
are signrficant sources of pollutants in storm 
water discharges Measures to reduce the 
poIlutank In storm water runoff from these 
sources should be addressed in the proposed 
management program 

Snow Management 

Deicing Salk are the main source of 
poIlutank in runoff of urban snowmelt 
Municipahhes can reduce these poIIutank by 
cahbrating equipment, educating equipment 
operators, using alternabve deicing matenak, 
and properly stonng detcing materials. As 
altemahves to dercmg salts, the Federal 
Highway Administration is considering many 
matenak that may be less polluting. However, 
most of these deicers contam sodium or 
chloride eons that are harmful to roadstde trees, 
shrubs, and solIs. One deicer, calcium 
magnesium acetate (CMA) may be the best 
ophon for environmentally sensitive areas 
(Chollar, 1990) In salt storage facilities, salt 
piles should be completely covered, storage 
and handling areas should have impervious 
surfaces, and contammated runoff should be 
contiuned 

Road Repair 

Road maintenance and repair actrvrhes may 
contribute pollutants through erosion caused 
by the elrmmation of stabilizing vegetation 
from roadside shoulders and ditches. 
Maintenance crews can de&ease the potential 
for erosion by disturbing only the area under 
repair. Graded areas should aIso be limited m 
size so that repairs can be completed the same 
day and graded areas stabilized by the end of 
the workday. Other measures to reduce 
pollutank in storm water include schedulmg 
potenhal pollutant-causing reparr work during 
dry seasons, when possible 

Muructpal equtpment yards and mainten- 
ance shops that support road maintenance 
acbvlhes can also be significant sources of 
pollutants Therefore, municipalihes should 

consider mstttuhng procedures that address 
spell prevenhon, materh3l management 
practices, and good househeeping 

Traffic 

011 and grease and metals from traffic are 
the pollutank of most concern wrth respect to 
aquahc toxtaty and their ability to “wash off’ 
roadways and enter a MS4 

In almost all instances, the poUutant 
concentrations m initial storm water discharge 
from heavily travelled streets ts sigruhcant 
When the nuual runoff reaches the velocity 
needed to entram parhculates, lughly soluble 
pollutank that have accumulated between 
storms are transported to the storm sewer 
system. Therefore, shortly after a storm event 
begins, the pollutant Ioadmg m the inihal flow 
to a MS4 IS often the greatest 

Pollutants from traffic can be rnmtmized by 
using nonstructural controls (e.g , traffic 
reduction and Improved traffic management), 
structural controls te g , tradrhonal and 
innovahve BlvlPs), and changing maintenance 
activities. Tradthonal structural controls to 
reduce pollutants in road runoff mdude 
vegetated swales, mhltrahon devices and 
detenhon/retenhon basrns Highways often 
afford opporturuhes for using structural 
controls such as detenhon basins on entrance 
or ewt ramps and upstream or downstream of 
culvert crossings (Steward, 1992). SmaIIer 
roads may also have low-cost structuraI control 
opporturuhes available at culvert crossings 
such as vegetated swales Many structural 
controls can also be placed on public or pnvak 
land that is outside the nght-of-way, but still 
may be proximate enough to capture road 
runoff. Any hme controls are placed at culvert 
crossings, potenhaI wetland impacts and 
ins&earn treatment issues need to be 
considered 

Mamtenance act-r\ihes that can reduce 
pollutants in storm water discharges include 
catch basin cleantng, litter control, and targeted 
street sweepmg For muruclpalihes that have 
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developed transportahon plans under theclean 
Air Act, applicants should describe how they 
~111 reklew the plan, and amend it where 
appropnate, to address water quahty concerns 
PotenhaI locahons for instalhng new structural 
controls to reduce pollutank from road and 
hrghway runoff should be ldenhfted by 
applicants. 

6.3.1.3 Flood Management Projects 

Summary of Reeulatorv Requirement 

The tradrhonal focus of storm water 
management in many communities has been 
water quanhty (1 e., flood) control. ‘Ihe 
proposed management program must 
demonstrate that flood management propcts 
take into account the effects on the water 
quality of receivmg water bodies, and the 
program must discuss whether existing 
structural flood control devices can be 
retrohtted to control water quahty. 

§122.26(d#2Mv)(ANTl IThe apphcahon must 
m&de al dexnphon of procedures to assure 
that flood management propas assess the 
unpacts on the water quality of recelvmg 
water bodies and that emshng structural 
flood control derxes have been evaluated to 
detemme If retrofittmg the device to provide 
addlhonal pollutant removal from storm 
water IS feasible 

Opportunities for pollutant reduction 
should be consldered when determining 
specific controls to be proposed as the MEP 
standard m the storm water management 
program. 

Control Measures 

Storm water management devices and 
structures that focus solely on water quantity 
are usually not designed to remove pollutants, 
and may somehmes harm aquahc habitat and 
aeslhehc value>. For example, channels that 
are completely IIned with concrete typically do 

not provide for aquahc habltat and tend to 
increase potenhally erosive veloclhes and 
elevate ambient water temperatures, resulting 
in downstream channel enlargement and 
increased pollutant loadings However, this 
condihon can be mihgated through altemahve 
stablllzahon methods. 

Channel management meZLSures that can 
enhance streams and their ecological values 
include corridor pfeservahon, biological bank 
treatment, and, where necessary, geomorphic 
restoration (Ferguson, 1991). The municipality 
may also install structural devices to dampen 
the hydrauhc energy of the flow and minimize 
downstream erosion. As another example, 
willow saplings could be planted between rrp- 
rap, timbers, and other stabilization structures 
that are anchored into terraces on the side of 
the streambank 

Floodcontrol projects can be built or 
subsequently modlhed to address water 
quantity and water quality concerns. 
Sometimes existing flood control skuctures can 
be retrofitted to provtde water quality benehk 
as well as water quantity control (EPA, 1989b). 
basm retrofits are a common example. For 
such a retroht, dry flood control or detenhon 
basms can be converted to wet basins by 
modifying outlet or-if-ices AddihonaI storage 
can be obtamed by raismg the e!evahon of the 
basin embankment. 

Dry retention basins, or extended dry or 
wet retenhon !xwns can be used to improve 
water quahty. Dry retention basins are not as 
efficient or as effechve in improving water 
quality as extended dry or wet retention basins, 
but dry retenhon basms are generally less 
costly to design and.mamtam. The decision to 
use dry retenhon or extended dry or wet 
retenhon basms should consider all these 
factors. 

@hmaIly, such measures should be 
constdered in the planrung process (drscussed 
previously). However, they can also be 
tmplementecl later In the land development 
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process (e g , slle review or pubhc facihties 
requirements stage) 

If a flood control authonty IS responsible 
for a portion of the I&I, the apphcant should 
take the lead m coordmahng efforts to 
incorporate pollutant reduction considerations 
in flood control pro@s EPA recommends the 
use of Memoranda of Agreement and 
Memoranda of Understandlhg to clarify roles 
and responsibihhes between two or more 
political entihes. 

6.3.1.4 Municipal Waste Facilities 

Applicants must describe programs that 
identify measures to monitor and reduce 
pollutants m storm water discharges from 
faalmes that handle muruapal waste, including 
sewage sludge. 

§lZZ.26(d)(Z)(iv)(A)(n [The apphcahon must 
mclude a] descnptlon of a program to 
momlor pollutam~ in runoft From operahng 
or closed munlapal landfills or other 
treatment, storage or dlspobal taclhhes for 
mumclpal waste which shall Identlf) 
pnonhe* and procedures for mspectlons and 
establlshmg and Implementing control 
measure? for such dwharlrge- 

The first step IS to ldenhfy faahhes thal 
handle muruclpal waste and summarize their 
operahons The type> of faclhhes that should 
be Included are 

l Achve or closed mumclpal waste 
landfIll?, 

l Pubhcl~ owned heatment works, 
mcludlng water and wastewa ter 
treatment plants, 

l lncmerators, 

l Land appllcahon sites, 

. Uncontrolled sarutary landfills, 

l Maintenance and storage yards for 
waste transportahon fleets and 
equipment, 

l Sites for disposing or treating sludge 
from municipal treatment works; and 

l Other treatment, storage, or dqxxal 
facihbes for muruapal waste. 

Applicants may combine tlus part of the 
proposed management program with the 
program established under 5122 26(d)(2)(lv)(C), 
which sets standards for monitoring and 
controlling pollutants from smular types of 
solid waste facilities (e.g , those with hazardous 
wastes, or subject to the requirements of SARA 
Title Ill-Section 313 of the Emergency 
Protecbon and Community Right-to-Know 
Act). Momtonng should Include all the 
parameters listed m 5122 26(d)(2)(lv)(C) and 
any addhonal parameters listed m an effluent 
gudelme. Procedures to evaluate, inspect, 
monitor, and estabhsh control measures for 
muniapal waste sites over the term of the 
NPDES permit should be described For 
example, after one year of momtormg each 
waste handling faclhty category listed above, 
the murucipahty may have collected enough 
data to decide which faclhhes or types of 
facihties should receive a hgher prionv for 
pollutant &u&on More attention could then 
be focused on the lugh-pnonty sites 

6.3.1.5 Pesticides, Herbicides, and 
Fertilizers 

The proposed management program must 
include a descnphon of procedures to reduce 
the contribuhon of pollutants associated wth 

pesbades, herblades, and ferhlizers discharged 
to the MS4. 

l hluruclpal sollil waste transfer facilihes 
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5122 Zb(dNZNlvNAM6) IThe apphcanon must 
mclude a] descnphon of a program to reduce 
to the maumum extent prachcable, pollutants 
m discharges from munxlpal separate storm 
sewers associated with the appbcahon of 
peshades, herblrides and fetilluer whch will 
Include, as appropnate, controls such as 
educahona! achvWes. pemuts, cerhfxahons 
and other measures for commercial 
appbcators and dlstnbutors, and controls for 
appkatlon m pubhc nghtof-ways and at 
mumapal facikes 

The proposed program should include 
educahonal measures for the pubhc and 
commerrial apphcators, and should include 
mtegrated pest management measures that rely 
on non-chenucal soluhons to pest control. The 
program should also describe how educational 
matenals will be developed and dlstnbuted 
Apphcants are encouraged to consider 
pro\ldlng informahon for the collechon and 
proper disposal of unused pestlades, 
herblcldes, and ferhhzers, or to establish their 
own pgram An eitecbve and safe program 
would Include 

l Development of an inventory of 
products that may be accepted under 
the program, and collechon of the 
Matena! Safety Data Sheets (WiDSs) for 
these products, 

l Idenbflcahon of transportahon, storage, 
and disposal requirements, 

l A shelf-life program to dlspse of 
expired products, 

l App!Kator tranlng or cerhhcahon (the 
pretreatment program may be helpful 
as a source of industry-specdlc 
lnformahon or as a model approach for 
obtammg and trackmg mformahon on 
chemical applicators and dlstnbutors), 
and 

l Sateh’ trairung 

Any cerhhcahon/trarnu\g program for the 
collmon and disposal of pesticides, herblcldes, 
and ferhhzers must be In comphance with 
Federal, State, and local laws such as the 
Resource Conservahon and Recovery Act, the 
Federal Insechade, Fungicide, and Rodenhclde 
Act, the Department of Transportahon’s 
hazardous matenals regulations, and State and 
local ordmances. 

In addition, apphcants must include a 
discussion of controls for the application of 
pesticides, herbicides, and fertilizers in public- 
rights*f-way and at munxipal facilities 
PIanting low-maintenance vegetation, such as 
perenrd ground covers, reduces pesticide and 
herbicide use. Native vegetation is often 
preferable because there IS less need to apply 
ferbhzers and herblcldes, and to perform other 
forms of maintenance, such as mowmg 
(Homer, 1988). 

If herbicides are used, a herbiade-use plan 
must be proposed as part of the storm water 
management program The plan might 
include 

. A list of selected herbicides and their 
speak uses, 

l Informahon about the formulahons of 
various products, mcludmg how to 
recognize the chemical conshtuents 
from the label, and dirtions and 
precduhons for appkators that explain 
if products should be diluted, mixed, or 
only used alone, 

l Apphcahon methods and eshmated 
quantlhes to be used, 

l Equipment use and maintenance, 

l Trammg in safe use, storage, and 
disposal of pesticides (safet) 
reqwemenls for mdlwdual products 
are listed on ‘be products’ hGDSs), 

l Inspechon and monltonng procedures, 
and 
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l Recordkeepmg and pubhc nobce 
prc)iedure> 

6.3.2 Construction Sites 

As speclfled m 5122 26(d)(2)(lv)(D), 
apphcants must descnbe propose3 regulatory 
programs to reduce pollutants m storm water 
runoff from construchon sites to the MS4. 

§l22.26(d)(Z)(iv)(D) [The epplicahon must 
include al descripon of a program to 
unplement and mamtam structuml and 
nonstructural best management practices to 
reduce pollutants m storm water runoff from 
constructIon sites to the municipal storm 
sewer system 

This part of the proposed management 
program must address 

l Implementation of BMPs, 

l Procedures for re\lei\lng site plans to 
ensure that they are consistent w~t.h 
local sediment and eroslon control 
plans, 

l Impechon of construcbon sites; and 

. Enforcement measures and educahonal 
activltles for construction site 
developers anJ operators 

EPA encourages mumclpahties to (1) 
coordmate requirements to reduce pollutants In 
construcbon site runoff ~th management 
programs to reduce pollutants from neh 
development, and (2) mamtan, to the degree 
possible, pre-construction hydrologIccondItions 
(Sechon h 3 1 1 I ApphCdnt~ are encouraged to 
de5crl bt these hco propl)sed management 
program compwnb Q&her Implementation 
of l-l-115 program iomponenl \\711 rely on the 
estabhchment and mamtenance of both 
stru;tur;ll anll nomtructural BhVs Ttu 
rtqulremenl extends (~7 all construction achlit)’ 
i\ others thp: munlclpallh 

All construction sites, regardless of size, 
must be addressed by the mutuapaiih To 
be&m to idenbfy these sites, the applicant 
should obtam hsts of construction site 
operators that are covered by general or 
n-tdl\qdual storm water NPDES perrmts from 
the NPDES permithng aulhonty However, 
construction sites not covered by a storm water 
discharge permit also need to be addressed by 
the muniapahty. The best way to identify 
these construction sites and implement an 
efktive BMP program to reduce pollutants m 
their runoff is through the sitepkmmg process 
bee Section 63.21). 

The BMPs envisioned for construction site 
runoff are generally well establlshed 
technologies and prachces They 1-4) 
predommantly on eroslon and stiment 
controls and other measures applicable to 
construction sites (e.g , control of solid wastes, 
and prolubibons on dlschargtng concrete huch 
washing run017 mto storm drams) The 
technologies proposed should be referenced, 
and a descnpbon of when and how the 
controls ~111 be uz4 should be Included 
Muruclpahty-specific techmcal guidance for 
construchon srte operators, such as handbooks 
and mspe&on checklists, are examples of 
sul table reference sources If an applicant 
chooses to develop such handbooks and 
checkhsts, they should be referenced and 
described In the appllcahon 

The major requirement5 of this program 
component Include 

l Site planmng that considers the 
potenhal Impacb on water qualit),, 

l Nonstructural and structural best 
management praL%ces, 

l Procedures that consider phjFslcal site 
characterlstlcs when ldentlf>flng 
priorities for InspectIon and 
enforcement, and 

l Educahonal and tralrung measures for 
construcbon site opera tar> 
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Each of these reqlurements, and the reasons 
that they are important elements of a proposed 
storm water management program, IS described 
In more detail below 

6.3.2.1 Site Planning 

Sediment runoff rates from conshuchon 
sites are typically 10 to 20 fimes greater than 
those of agricultural lands, and 1,000 to 2,000 
times those of forest lands. Over a short 
period, construction sites can contribute more 
sediment to streams than had been deposited 
over several decades Runoff from construchon 
sites can also include other pollutants such as 
phosphorus and mtrogen from fertihzer, 
peshades, petroleum derivahves, construction 
chemicals, and solid wastes 

To address these problems, the proposed 
management program should describe 
procedures for site planrung that consider 
potenhal water quality impacts 

I 5122 26[d)f2)(lvNDNl) (The program for 
construction sites must rndude al descnphon 
of procedure> br site planrung which 
mcorpxate ionxkratlon 01 potenhal water 
quahtv Impacts 

I 

The oblechve 1s for the muruapahty and 
the developer to address storm water 
discharges from construchon ach~ty early in 
the project design process so that polenhal 
water quality impacts can ‘be elimmated or 
mlrumized and consequences to the aquahc 
environment assessed Nonstructural 
approache:, to mirumize the generahon of 
runoft from the construction site w111 also need 
to be considered These measures may Include 
phasing deI*elopment to comclde with seasonal 
dry perlxl>, mlrumlzlng areas that are cleared 
and grad4 to onI\ the porhon of the site that 
IS necessa? for conl;truchon, exposmg areas for 
the briefest penod possible, and stabrllzmg and 
reseeding disturbed areas rapIdly after 
cilrk+truihOn ache It\ IS completed 

It IS often easier and more effechve to 
Incorporate storm water quallb contT& during 
the site plan re\lew process or earlier The 
process typically culmmates with the developer 
of the consh-uchon site submlttmg detalled 
engineenng plans lo the munlclpahty for 
re\lew and approval 

Upon complehon of the site plan review 
stage, the developer and the muniapality have 
invested conslderable tune and money into the 
Proiect If storm water quality issues are 
considered only after significant detailed 
engineenng has gone into the prolect, 
muniapal site reviewers may only address 
minor drainage issues. In recent years, 
however, many muruapahhes have developed 
separate teams of site inspectors to unplement 
erosion and sediment control measures m the 
field. In these municipahhes, site inspectors 
should be part of the site reklew team (if they 
are not already) m order to mcorporate their 
expertise on the appropnate erosion and 
sediment conbols for the given circumstances 

The abobe dIscussIon reinforces the 
Importance of site planmng, as described In the 
sechon on site planning for new dei-elopment 
kchon 6.3 1) In general, the sooner planners 
consider storm water quaho, Issues, the better 
the opportunity for efhclent and effechve 
pollutant reduction In some cases storm water 
issues should be considered rn the conceptual 
stage of planrung (e g , as a planrung or zoning 
funchonl 

Some muruclpahhes include a fmal step In 
the plannmg process that requires a developer 
to pro\lde a far Fester le\-el of design detail 
than earher conceptual design approvals Thus 
step may be required as a condlhon of the final 
approval for certam zorung categones 
hlumclpalihes with such a step m the 
development process can consider potenhal 
storm water quality Issues m deWI at thus 
stage hluruclpahhes that do not currentI>- 
require such detakl plans should consider 
adophng this procedure a5 part of their storm 
water management program 
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6.3.2.2 Nonstruchra! and Structural 
BhiPs for Construction Activities 

-l-h]> component of the proposed 
management program should describe require- 
ments for nonstruclura! and structural BMPs 
that operators of construchon ackilhes that 
discharge to MS-k must meet 

~12226~dM2Miv)(D~(2) [The pmgram for 
constructIon sites must include a] descnption 
of reqaurements for nonstructural and 
structural best management practices 

As indicated above, applicants must 
propose site re\qew and approval procedures 
that addre>s sediment and eroslon controls, 
storm water management, and other 
appropna te measures Approvals should be 
clearly bed to commltment5 to implement 
structural and nonstructural BhlPs dunng the 
construchon FKK”’ Appropriate structural 
and non5truitural control requlrements WI! 
var\ b! prolect Pro!ect type, size, and 
duration, a> me!! as ~011 composltlon, site slope, 
ani! pr0xlrnln to 5erk-lt1\ve receiving waters I\l!l 
determine the apprqxlate structural and non- 
structural Bhlf’s hluruclpallbes should acquire 
the authorlty to require operators to msta!! and 
mamtaln applicable eroslon and sediment 
contra! plans Etilblt 6-z summarizes common 
conXructxx-s!le 6hlPs 

.A dt%rlphfin of the !oia! erosion and 
sedlmcnt control law or ordmance IS needed to 
sah>l\ 11~4 program requrremenl The de- 
scrlphon should Include mfxmahon that InAs 
the enforcement ot the law or ordinance to the 
legal authority ot the applicant, as dIscussed In 
Section 3 01 U-u> manual 

11’1~1’1: mani muruclpallhes have erosion 
and :c,limtInt i~3r~trcJ! ordinances m place, their 
ettecbvent+> 14 otten Ilmlted because they are 
ne” adequately Implemented and enforced 
fI~-~rr~pll - II-I:I~J~I~ :11t fenan; that IS not 
rnallrtalntxl LV emiatec! ~11s that are placed 
d4rri11: con kq? ot the q~lt fencing Therelore, 

construcbon sites covered under NPDES permit 
regulabons must Indicate whether they are In 
compliance with State and local sediment and 
eroslon control plans Site mspect~ons are 
expected to be the pnmary enforcement 
mecharusm by w!uch eroslon and sediment 
controls are mamtamed 

To ensure that developers are m 
compliance with erosIon and sedtment control 
plans, applicants may wish to consider 
expanding the use of performance bonds. Thus 
approach might depart from a tradlbonal site 
bondmg approach For example, the size of 
bonds could be based on the amount of earth 
disturbed, the slope of the site, changes in 
grades, soil type, proximity to surface waters, 
sensitivity of surroundmg area, and other 
relevant factors. In addibon, the bond could 
clearly specify the storm water quality controls 
that must be Included m the development. 
Appropriate maintenance and site cleanup 
could be hed to the bond-release process 

6.3.2 3 Site Inspections and Enforcement 
of Controls For Construction Sites 

Storm water BhlPs associated WI~!-I con- 
struchon a&vibes are highly susceptible to 
damage due to the mtenslb of ach\lbes 
common!y associated wlh construchon Con- 
sequently, mqxctlons are crucial to the 
effechve operation of storm water BhtPs 
Ikrefore, the proposed management progam 
should describe constructlon site mspecbon and 
enforcement procedures The procedures 
should be flexible so that they can be taIlored 
to spec7flc consb-uctlon actlvlhes and physlcal 
charactenshcs of the construchon site 

5122 26(d)(ZNivMD)(3) IThe program for 
construcuon sites musl Include a! descnptlon 
of pro~tiures for Identlfilng pnonhes for 
Inspxtmg sites and etiorcmg control 
meajuPes which consider the nalure ot the 
construction ach\lty, topogaphy, and the 
charadenstlcs of sotis and recelvlng water 
quaht \’ 
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Exhibit 6-2 
Construction Site Controls 

and Their Applicability 

. 
Control Type 

son-structural (cober) 

lempor~ SCcdrn~ 

mulclung & matune, 

plwc cownng 

ream narural vcgctalron 

buffer zones 

rccdiin & DIanlinn 

I soddmn 
lupwllIng 

Structural-eroslon control 

road slabllznuon 

I I I I 

surface roupherung 

I I 

strui1w~1 ~ncmtud s~abd~za~m-~ 

Structural-sudlmeol reteotlon 
illvr fence 

I 

- - I I 

t- grat 
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Effective inspection and enforcement 
requres adequate staff, systematic inspectzon 
procedures, penal&s tu deter mfracbor~, and 
mterventlon by the muniapal authonty to 
correct vlolahons. Enforcement mechanww 
such as the ability to require additiot’d Storm 
water controls, admmistrative penalties (e.g., 
stop work orders) and injunctive relief (via 
citizen suits) dso must be desaibed. In 
addition, the applxant should describe who 
has the authority to require compliance. 

spreader. The spreader would tislpate ttu 
eroswe veloaty of the runoff and release it Into 
an unbsturkl area beyond the lm~ts of the 
clearing and grading at the toe of the slope. 

Pmposul proceduraI’for hpecthg 
constnrction sites may include mintmum 
frequenciuudmiMpectof6&~ For 
example, the State of Delaware rquhs a 
minimum of one inspection evay two week6 
for sites over SOJIOO square feeL 

The pradmity and sensitwity of. the 
receiving water to whrch the conshuetlon dbe 
dischaqes is UI important consideration. For 
ccmtruftlon situ that discharge to rrcdving 
wabm that do not support their designated use 
or otkr w8ms of spedal co- additlonal 
cons-on dtc controls are probably 
warranted and should be strongly consideraL 
True recdvhg watm are identified in the Part 
1 munidpal NPDES sbnn water pamit 
rppliatron [fl2uscd~<lMiKH. 

6.314 Educational Mearuree for 
conatnlction site Operaton 

The proposed program should also spedfy 
the dnimum number of inspectzxs tit will be 
employed during the permit term ud how 
they will be trained. For example, Wme 
erosion and sediment control programs require 
that certified pnvate inqect~rs be used. In 
such case, p&ures for mspecbor training and 
cerbkabon must also be d-bed. 

co-an dbc opmton ofen nud 
trahhg and education about the sow, 
control, and impads of pollutants in ru&f 
from czommdon sites bee Virginia, 1988). 
7lwE?fore, rpp~cants must duai& examplar 
of informational materials and activities to be 
usd in education programs. 

In formulatmg procedures to Ldenttfy 
priontres for mspecting sites and cnfordng 
conhol measures, appilcana are encouraged tD 
bep early m the process (i.e., at the site 
plannmg stage, as dixussed previously~ and 
continue throughout all gnwnd disturbing 
activities. Once the nature of the constnxtion 
actwty has been estabLished or perhaps 
mo&fied dunng the site plan review proau, 
the physical 51be constramts cM be evalu&d so 
that effectwe controls can be implemented. 

$l22.%tdKl)(ivMDKa. me pgmrn for 
amsmxdm dtm must lndude a] duaiption 
of l ppropnabr ducmond and mining 
masum for awmction mte opmbm. 

For example, if the controt specified in the 
site plan prove to be ineffective, or if chqu 
OCCUI that were rot anhdpated during the 
planrung process, site inspection and 
enforcement mechansms can be required to 
nubgate the potentA for pohtanb to arta a 
downstream MZ4. In this instance, a per&n- 
bamer, such as a temporary diversion dike, 
could be used to divert the concentrated runoff 
to a pqx slope drau~ termmatmg with a level 

hnphlaItauonUld abcement of u-osfon 
and sediment cmmls have hhtorially been 
major problem8 even with many programs that 
may he otherhe aanplary. Therefore, 
technIcal information on how to incorponte 
storm wakr managanmt with erosion and 
sediment control and other BMP training 
cmsea are mxrmmmded for municipal 
employees and atruction stte operators. 
Tmning on the rvarlable altemativa will help 
operators rmognize d correct problems 
promptly. Tools for such training include 
videos, workshops, seminars, and 
demonsbations or field tips 
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An acceptable program must Include a 
trarnlng program, which should be 
supplemented by a certhcabon program for all 
consb-uchon site operators (contractors and 
developers) plan retlewers, and inspectors that 
work on sites that discharge to a MS-I For 
example. one NPDES State has a cerbflcabon 
program based on adequate hamlng and 
mn-umum-competency level teshng of all 
pnvate 1ndlvldual.s mvolved m the preparabon 
and lmpiementabon of erosIon and timent 
control plans 

63.3 Program to Control Pollutants in 
Storm water DisdMrge¶ from wa&e 
Handling Sites and from Industrial 
Facilities 

~lZZ26ddMl)~1v)~CJ IThe appkabon must 
mclude al dexnphon of a program to 
momtor and control pollutants VI storm water 
ddmrges to muruapal systems horn 
muruapal landus. hazardous waste 
treatment, dqosal and recovery faClhheS, 
mdustnal faaLhes that are subpa to SecQon 
313 of Title III ot the Superfund Amendments 
and Reauthonzatlon Act of 1966 C&RA). and 
mdunnal faahhes that the mwtlpal penrut 

I applicant determines dre conmbutmg a 
substdnhdl pollutant loading to the mwapal 
storm sewer system 

The storm water regulations envislon that 
NPDES perm~thng authonbes and muruclpal 
operators ~11 cooperate to develop programs 
to morutor and control pollutants in storm 
water dlscttarges to muruapal systems from 
various sites that handle waste and certam 
JndU5bidl fadlb~ 

Operators responsible for stoonn water 
dlxharges assoaated ~th rndustnal acb\qb 
must obhn h’PDES perrmts from EPA or an 
authonzed WDES State These lndustnal 
storm water pernuts ~11 estabhsh reqrurements 
such as controls, pracbces. and morutonng for 
st~nn lxater discharges from the lndustnal 
taallnti to the h1S4 The rtdustnal storm 

water perrmts wtll also provide a basis for 
enforcement ations &rectly agamst the 
Industrial owner or operator 

NPDES permlts for MS& HrlIl estabhsh 
responslblhbes for muruapal system operators 
to control pollutants from mdustnai storm 
water discharged through their system. 
Proposed storm water management programs 
must address the redution of pollutants m 
storm water discharges from municipal 
landfilb; hazardous waste treatment, storage 
and dsposal faalhes; facilltxs subject to SARA 
Title III; and other pnority industrial facdibes, 
as determined by the applicant. Munidpahhes 
should consider the information gathered for 
the Part 1 appkabon and other parts of the 
Part 2 apphcabon @arbcular~y the Source 
Identihcahon and Charactenzahon Data 
components) when pnontrnng St&m water 
discharges from these sites. In addition, 
Appendix 8 contams a list of pollutants 
commonty assoaated ~rlth various industries. 

In the Part 2 apphcahon, the Source Identi- 
hcabon component (see Secbon 4 of tis 
gudance manual) requves the applicant to 
provide an mventory of pollutant sources, 
orgaruzed by watershed. lhs Inventory 
ldenbhes and descrtbes the ptiucts and 
se~ces of each mdustnal faahty that may 
dlxharge storm water to the MS4. The Sours 
Zffenhficatin component suggests applicants u5e 
standard lndustnal dwrhcabon (SIC) codes for 
&us descnpbon. EPA strongly recommends 
ths mformabon be used to idenbfy priority 
waste handhng sites and mdustnal faahhes. A 
smlar kchmque could be developed for sites 
that do not meet the regulatory defirubon of 
“storm water dtiarge asmated ~rlth 
mdusti acbvlty” 6.e. not included in the 
Source fdenl~/~cat~on and DlschPrgc 
ChPract&han components), but are idenhfied 
as a htgh pnonty under the proposed 
management program. Appkants can obtain 
informanon on how SIC codes are used to 
descnbe the Lndustnal faclllbes located Hrlthm 
then pnsdrcbons from their NPDES perrmttmg 
authontj 
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Charactenzahon data should also be 
evaluated. Apphcank should analyze 
quantitative data from representativeoutfalls to 
establish a monitoring and control program. 

An integral part of this requirement is the 
adequacy of the applicant’s legal authority. If 
a municipality believes that a discharge of 
storm water associated with industrial activity 
violates the industrial facility’s NPDES permit 
limits, but the municipality does not have 
authority over the discharge, the municipality 
should contact the NPDES permitting authority 
for appropriate action. Examples of possible 
actions by the NPDES permitting authority are- 

. For a facility that already has a NPDES 
individual permit, the permit may be 
reopened and further controls imposed, 

l For a faality covered by a NPDES 
general permit, an individual site- 
specific permit apphcahon may be 
required, or 

l For a faahty not covered by a NPDES 
storm water permit, a permit may be 
required 

The munlcipallty IS ultimately responsible 
for discharges from their MS4 Consequently, 
the proposed storm water management 
program should describe how the muruapaltty 
will help EPA and authorized NPDES States 

l Identify pnor~ty industries discharging 
to their systems, 

l Re\lew and evaluate storm water 
pollution prevenhon plans and other 
procedures that industrial faclltues 
must develop under general or 
individual permits; 

l Establish and implement BhlPs to 
reduce pollutants from these mdustnal 
facil thes (or require industry to 
implement them), and 

. Inspect and morutor mdustnal faalitres 
to verify that the rndustries drscharging 
storm water to the muruapal systems 
are m compliance with their NPDES 
storm water permit, if required 

63.3.1 Identifying Priorities 

Proposed management programs must 
clearly identify priority industnal factlitres. 

~l22.26fd)(2)(iv)(c)(l~. IThe apphcant must1 
identify priorities and procedures for 
inspections and establishing and 
implementing control measures for such 
dlscha%es 

This section discusses how applicants might 
identify priority facilities Won 6.3.3.2 
discusses how munkipahhes might develop 
procedures for mspections and tmplementation 
of control measures 

At a mmimum, priority facihhes include: 

l zd;y;g and closed murucipal 
I 

l Hazardous waste treatmenl, disposal or 
recovery fadhhes, and 

l Facihhes sublect to SARA Title III 

Municipalities must idenbfy these and 
other priority industrial facilities and describe 
the criteria used to Identify them For example, 
informabon from the Toxlcs Release Inventory 
is one source a murucipality could use to 
identify industrial faalihes sublect to SARA 
Title Ill. Other sources may include CWA 
Section 205 or 208 use-at-tamability studies, 
other studies that indicate a site-specific 
beneficial use impairment immediately 
downstream of a storm water outfall, or 
records of industnal pretreatment programs or 
other permit programs that tdenhfy facihbes 
that may be the source of a use impairment or 
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a major contrtbubon of pollutants The 
program should also descnbe procedures for 
modllylng the inventory of pnonty lndustnes 
based on additional evaluahon that occurs 
throughout the pet-nut term 

Applicants may lIUtdl}r focus their 
implementabon effort3 on known polluhon 
sources The municipality may have 
previously ldentihed these sources, or they 
may be Idenhfled through existing information 
compiled during the permit application 
P-s However, the initial management 
program implementation strategy should be 
based on information gathered while 
complebng the Adequafr Legal Authority, Source 
Ident+hm, and Discharge Characlerrzahon 
secbons of the pet-nut apphcabon (See Chapters 
3, 4, and 5, respectively J 

During the term of the pernut, as addlhonal 
rnformahon becomes avalable, the muruapaht) 
should target and set pnorlhes for other 
program elements that emerge. For example, if 
the mumclpallb has mcomplete character- 
lzabon data about waste handlmg sites 
ldenhfled m thus program component because 
the Inventor\’ of dischargers to the M!S4 has not 
been completed, the muruapahty could 
propose to direct monltonng programs to those 
area3 Upon acquiring sufficient 
charactenzabon data, the pnonty of the sites 
dlschargmg to these porhons of the MS4 can be 
either determined or modlfled 

As noted above. when Idenhfjlng pnonh 
sites, apphcants must consld>r all the faallhes 
lIsted in 512 76(d1~7)(1~K)(7). When 
munlclpallhes de\-elop cntena for ldenbfymg 
addItIona prionh lndustnal facdlhes, they are 
adilseJ to consider, at a mmImuma 

l The I)p of Industrial ach\lty (SIC 
co& can help charactenze the type of 
industrial acb\iQ*), 

l The use and management of chemicals 
or rd\\ products at the facility and the 
1Ihellh~od that storm water drscharge 
tram the 51 te WIII be contammated; and 

l The size and locahon of the facility m 
relahon to sensitive watersheds 

6.3.3.2 Developing Procedures 

This program component should descnbe 
the speclhc steps that the muruclpallty ~111 take 
if it identifies a waste handling site or pnonty 
industrial facWy when preparing the Part 2 
application or during the permit term 
f§122~(d)(2)(lv)(C)(I), prmted in the box 
above]. The proposed management program 
must include procedures for rnspechng prionty 
industrial sites. The results of inspechon may 
be used as a basis for requinng storm water 
management controls and enhanced pollution 
prevention measures. It should also estabhsh 
an inspechon schedule for each pnority facility 
at the hme 11 IS rdenhhed 

Applicants may want to consider 
establishing pnor nohticahon procedures The 
applicant will need to evaluate the legal 
authority it has over pnonty facihhes to 
determine if prior nobhcahon is requued This 
IS another example of how EPA expects the 
different components of the appllcahon process 
to be lmked In thus instance, the Adequate 
Legal Authonty se&on IS bed directly to the 
prior nohhcatlon procedure of the mspecbon 
and evaluabon component of the proposed 
management plan 

Apphcants also should consider developing 
mspecbon documents such as standard forms 
or checklists for recording observations Forms 
and checkhsts can be used to Idenhb lugh risk 
areas of pnoritl facdihes and to make 
comparisons among sites When character- 
lzahon data or baseline esbmates are factored 
into the evaluabon process, the effecbveness of 
polluhon prevenhon achvlbes at a parhcular 
site could be quantified and compared to 
similar sites Other procedures thal applicants 
should describe to effectively Incorporate 
mspections as well as establish and Implement 
control measures for these types of drscharges 
can be derived from momtormg data 
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Apphcank. also should descnbe a 
procedure for cond uctlng follow-up 
mspecbons, where necessary, as part of this 
program component For example, follow-up 
mspectiom might be needed to verify the 
installation of a specific conbol or 
implementation of a pracbce specified in a 
negotiated agreement between the murucipaht) 
and the industnal site A system-wide 
approach to establishing priorihes for 
inspecbon procedures IS recommended. The 
system-wde approach should begin with the 
evaluation of exlsbng information, followed by 
the idenhflcabon and evaluation of new 
informabon dunng the permit term. Therefore, 
apphcants should lmk these procedures with 
information from the SOWCP Identificafiun and 
Discharge Chamkrr=afron components 

6.3.3.3 Establishing and Implementing 
Controls 

A mumclpallty must corwder if It should 
place more strmgent controls on discharges 
associated with mdushal achvlh’ than are 
rtlqwred in an mciusbIa1 faclh+s ewshng 
NPDES storm water permit I$122 26(d)(2)(lv) 
(011 prInted In bo\ above1 Usually, the 
mumclpahty ~111 not need to impose controls 
beyond those required In the mdustnal 
faclht!‘s NPDES storm water permit (for more 
informabon on appropriate controls, refer to 
Sform Ll.htt-r hlunapnent for fndusfrial Acliortles. 
Drwlqm~ Poll~rlr~~l Prewntm Plans and BcsC 
hl~~na~mcv~t Practrces, EPA 832-R-92-006, 
Seplember. l%C) 

Hwt’ver, nothing In the Federal 
regulatmn5 would prohrblt the muruclpallQ 
from requlnng addItional controls beyond the 
permit requirements for industnal achvlbes 
For th15 reason, EPA recommends that 
municipal applicants Incorporate a pro\uion in 
the F’“pWd storm water management 
prcjgrarn that allot\ s the municlpallty to require 
prltirlt\ induytrl.71 lacIlihe> to implement the 
controls nrlcessdr\’ for the muruclpahty to meet 
II- prmlt re~p0n51;-lbillhes 

Finally, the apphcant should suggest 
procedures for rqurnng pollutant control 
measures in runoff from pnonty lndushlal 
faclli ties Applicants should provide 
mformabon to the mdustnal facihbes that 
discharge to the MS4s and industry-speclhc 
guidance on appropriate control measures that 
Industries discharging to their systems should 
follow WDOE, 1991). 

Priority industnal facilities should focus on 
controlling activities such as the use, storage, 
and handlmg of toxic chemicals Standard 
methods for implementmg control measures at 
different @es of facilities should be desuibed 
To facilttate thus, muniapalities should obtain 
copies of the poUuhon prevenhon plans 
developed by industrial permit&es Control 
measures that the municipality may suggest 
include preventing exposure of pollutant 
sources to precipitahon, on-s] te pretreatment, 
and oil/water separators Applicants should 
proMde a schedule for sethng up this program 
component at pnonty industnal facllihes. The 
schedule shuuld include educahonal semlcei 
for mdustnal site operators and techrucal BhW 
guidance, training courses, videos, workshops, 
and seminars for plan reviewers, lwpectors, 
contractors, and developers 

6.3.3.4 Inspection and Monitoring 

The proposed management program should 
descnbe the mspecbon procedures that ~1111 be 
follorW.?d Storm water inspections can be 
coupled with inspechons for other purp05es 
(e.g., pretreatment programs, fire and safety) 
Proposed management programs should 
address mnumum frequent) for rouhne 
IIISpKhOlIS. For example, how often, hart 
much of the site, and how long an lnspcbon 
may take are appropriate to explam in ths 
proposed management program component 
Applicants should also describe procedures for 
conduchng inspecbon5 and pro\Tde an 
mspectof s checklIst 

In addltlon these InspectIon procedures 
should Idenbti the mmlmum number of 
Inspectors that ~1111 be employed and descTlbe 
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the programs to tram them For example, zf the 
number of inspectors IS expected to increase 
over the term of the permit, It should be noted 
in the proposed management program. Also, 
If storm water mspechons are combmed with 
other program inspect-ons, means of cross- 
trammg mspectors and coordinating schedules 
should be outhned 

Mumctpahbes are urged to evaluate 
pollution prevention plans and discharge 
monitoring data collected by the industrial 
facility to ensure that the facility is in 
compliance ~nth its NPDES storm water 
permit Sl te inspections should include (1) an 
evaluation of the pollution prevention plan and 
any other pertment documents, and (2) an on- 
site visual ins-on of the facility to evaluate 
the potential for discharges of contaminated 
storm water from the site and to assess the 
effechveness of the pollution prevention plan. 
A muruclpaltty could begm the inspechon 
process with information from the facilivs 
nohhcahon to the muntclpahty, which should 
have been submitted by May 15, 1991. 
Industnal faahhes must also submit an 
Indlvldual NPDES permit apphcatton, 
parbcipate in a group storm water permit 
apphcation, or file a Notice of Intent (NOI) to 
be covered by a general permit to the NPDES 
permiltmg authorih Se&on 308 of the CWA 
pro\rldes the legal authonh, for any indvidual 
(tncludlng a mumctpahty) toobbn Information 
from the NPDES permitting authority 

The proposed management program also 
must Include a descnpbon of a morutormg 
program for storm water discharges associated 
itlth tnductrlal factlthes 1~1zt26Cd)C2)Clv>COCZ)I 

The momtormg program should descnbe 
the frameworh and rabonale for selectmg 
morutonng sites Sites that may be appropriate 
for morulormg include locahons wrth several 
upstream mdustnal faclltttes, mdustnal 
facilities that are representative of a significant 
number of slmtlar facilities, and pnonty 
industrial sites \\lth sigruflcant potenhal for 
hl;+ level> of pJlutanb m their storm water 
dl>charges The decrtphon of the proposed 

~12226(d)(2)~ivM3U) [The apphcahon must 
describe] a morutonng pqram for stem 
water dlschqes assoaated Hoth the 
mdustnal faahhes identied m paragraph 
(d)(PWK~ of tb section, to be 
implemented dunng the term of the perrrut, 
including the submission of qualrtahVe data 
on the following conshtuents any pollutants 
limited in efnuent gwdelmes subcategxmes, 
where appbcable; any phtant bsted m an 
existiqWDESpernutfora~ty;oiland 
g=-e COD, pY BOD, Tss, total 
phosphorus, total Kpldahl nitrogen, nitrate 
plus r&rite nkogen, and any information on 
dkhargesrequimdunder4OCFR 
12221@VXii) and (iv). 

monitoring program should address how the 
monitoring data Hrlll be used ancj’what the 
frequency of the monitoring will be. 

Identifying who will actually conduct the 
morutonng (e g , industry or munictpalrty) IS 
appropnate to include m the program 
descnpbon. Linkmg tlus element of the 
monitonng program to the Adequate Legal 
Authority secbon of the permit app!lcation IS 
vital The legal authonty to require monitoring 
should prescribe the specific monitoring 
protocols requued elsewhere III the regulation 
Is122 26(d)(2)(t)01. Appltcants should describe 
proposed procedures for monitoring industnal 
faalthes, mcludmg methods for determinmg 
parameters to be sampled throughout the term 
of the permit At a minimum, parameters that 
must be considered for monitoring include 

l Any pollutant limited in effluent 
limitations gutdellnes for the 
subcategory of Industry; 

l Any pollutant that IS controlled m a 
NPDES permit for the process 
discharge from an mdustnal site, 

l 011 and grease, COD, pH, BOD, TSS, 
total phosphorus, total Kleldahl 
mtrogen, nitrate plus Write mtrogen; 
and 
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l Certain pollutant(s) known or 

suspected to be m the drscharge. based 
on 512221tg)(7)(111) and (IV) &cbOn 
5 3). 

II a murucrpahty belteves cbased on the 
results of morutormg and mspect~ons) that an 
mdustrtal facrhty ts not meebng its NPDES 
pernut requrrements, the muruapalq should 
pebhon the NPDES author@ to ather requrre 
the faalrty to change ik pollution prevenhon 
plan or institute an enforcement action. 
hhnkipahties may aho file amen smk under 
CWA *on 505 to enforce the condrhons of 
the NPDES per-nut. 

6.4 STRUCTURAL CONTROLS 

6.41 Description of Structural Controls 

Applicants are requued to tdenttfy the 
locauon of major structural controls for storm 
water (retenhon basms, detentton basms, major 
mfiltrahon devrces, etc) m Part 1 of the 
apphcahon 15122 26(d)(l )(m)(B)(5)1 In Part 2, 
apphcants must descrrbe adhbonal controls 
that thev plan to rmplement 15122 26(d)f2)(tv)] 
The controls must address the acbvlhes 
described m %cbOn 63 In addthon, the 
applrcan t must describe mamtenance 
procedures I5122 26(d)(2)(tv)(A)(I),d~ in 
Sectron 6 4 21 Later, when the muruapahty 
submtts its annual report, it wrll have to report 
on lk progress In Implemenbng these controls 
[§122 42(c)(l), dtscussed m Sechon 7.3 of tlus 
gurdancel 

The mamx m Exlubrt 63 prolldes 
mformatlon on commonly used structural and 
source control BMPs. Structural practxes to 
control urban storm water runoff rely on three 
basic mechamsms detention, infiltration, and 
filtration More detarled techrucal tnformahon 
about source controls (paacularly tn the 

selecbon of sbuctural BhlPs) ts avarlable in the 
techrucal Bhtl’ manuals fi~CoC, 1991, 
Schueler, 1987, WDOE 1991; and EPA 199Oc) 
The followmg summary of structural and 
source control BMPs draws extenstvely from 
those manuals 

Applicants should note that CWA Sectron 
404 permits may be requued for some 
structural controls, includmg any conbol 
projeck that Involve the drscharge of dredged 
or fill material tnto waters of the United States, 
including wetiands. States may al50 require 
permik that address water quality and 
quanhty. To the extent posstble, muniapahties 
should avotd locahng stnrctural controls in 
natural wetlands. Before consrdering siting of 
controls m a natural wetland, the muniapalrty 
should demonstrate that rt IS not possible or 
prachcable to constnxt them in sites that do 
not contam naturaI wetlands, and that the use 
of other nonstnxtural or source controls m 
not pracbcable or as effecbve. In addition, 
impack to wetlands should be mnuznlzed by 
tdenhfymg those wetlands that are severely 
degraded or that depend on runoff as the 
pnmary water source. Moreover, natural 
wetlands should only be used m conJunctton 
wtth other pracbces, so that the wetiand serves 
a “final polishmg” functron (usually targebng 
reducbon of pnmary nutnenk and sedtmenk). 
Finally, prachces should be used that settle 
sohds, regulate flow, and remove contammank 
prior to dkchargtng storm water tnto a 
wetland 

Another concern for sitmg controls IS the 
possible adverse effect that tnfiltrabon and 
detenbon controls may have on ground water. 
7Ius Issue IS addressed tn more detarl m 
Section 7.2.3 
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Exhibit 6-3 
Struchrral Controls Matrix 

MAINTFNANCE ADVANTAGES DISADVANTAGES 

l Pcnod~c mowing 
l Regular debris removal 
l Sediment remrlval annually 

l l’owblc to prowde ~KXI parhcula7tcs removal 
l Can serve large development 
l Requires less capital cost and land area when 

compared to wet basm 
l Does not usually release warmed or oxygen- 

depleted water downstream 
l Protects against downstream channel eroslon 
l Can umte valuable wetland and meadow habitat 

4 Generally not feasible for dramage areas less 
than 10 acres 

l If not adequately maintamed, can become a 
nuisance; (becomes unsightly, breeds mosquitos. 
and creahzs undesirable odors) 

l Periodic mowing and maintenance can be 
detrimental to nesting birds or other animals 
inhabiting the are8 

l Inspechon 
l Ferhhzer use rf necessary to 

malntam stable vegetation 

l Can be used as e runoff conveyance 

where nmoff veloaty is low to moderate 
. Enhances urban wildhfe habitat diversity 
. EconomIcal 

t removal hlghJy vanable 
ty in highly urbanized areas 

where nmoff velodties are high and flow is 
concentrated 

l Requires pehdic repair, regrading, and 
sediment removal to prevent charm&z&ion 

l Maintenance can be detrimental to neshng birds 

to higher nutrient loadings 

. Pcnodlc mowmg 
l Fertlhzer use If necessary to 

maintain stable vegetahon 

l Require mammal land area 
l Can be used as part of the runoff conveyance 

system to provide pretreatment 
l Can provide sufhaent runoff control to replace 

curb and gutter m srnglefamily resldenhal 
subdrvisions and on hlghway medians 

l Economical and aesthehcally pleasmg 

l Fertilizer use can lead to higher nutnennt Ioadmgs 
in storm water runoff 
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Exhibit 6-3 kontinued) 
Structural Controls Matrix 

CONTROL AND 
MAINTENANCE ADVANTAGES D~ADVANTAG~~~ 
REQUIREMENTS 

Forous Favement l l’rowdes ground water recharge l Requires regular maintenance 
l Prowdes water quality control wIthout addlhonal l Possible risks of ground wakr contaminahon 

l Rouhne removal of fme ccmsumphon of land l Only feasible where soil is permeable, of 
parhrles from Furface l Can provide peak flow control sufficient depth to bedrock and water table, and 

l High removal rates for sediment, nutnents, organtc gentle slopes are present 
l May need waght hmlt of matter, and h-ace metals l Not suitable for areas with )ugh traffic volume or 

haffic imposed for protection l When operating properly can replicate pre- heavy vehicles 
development hydrologc conditions l Need extensive feasibility t&s, inspections, and 

l Ehmrnates the need for storm water drainage, very high level of construchon workmanshp 
conveyance, and treatment systems off-site l High failure rate due to clogging 

l Not suilable to serve large offsite pervious areas 
l Lunited use in snowy donates where sandmg 

and salting opaations occur 

Concrete Grid Pavement 

l Pmcdic mowing, if planted 

l Provides peak flow control l Requiresregularmaintenance 
l Provides ground water recharge l Not suitable for area with high traffic volume 
l Provides water quality control without addlhonal l Possible risk of contaminating ground water 

consumption of land l Only feasible whae soil is permeable, of 
sdfident depth to bedrock and water table, and 
gentle slopes are present 

Filtration Basin 

l Penod~c vacuummg and 
power washmg 

l AbWy to accommodate moderately large-sized l Requires pretreatment of storm water through 
development G-80 acres) sedimentation to prevent filter media from 

l Flexlbllity to provide or not provide ground water premahue dogging 
recharge 

l Can provide peak volume control 
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Exhibit 6-3 (continued) 
Struchual Controls Matrix 

MAlNTENANCE! ADVANTAGES bEt3ADVANTAGES 

l Can serve large developments; most effecnve for 
9 Penod~c dredging, preferahly large, mtenslvely developed sites l Potential for safety and liability issues if not 

from forebay area, if l Etihances species diversity, aesthehcs, and provides properly built and maint&ned 
prnperly designed recreahonal benehk . If not adequately maintained, can become a 

l Little ground water discharge nuisance; (becomes unsightly, breeds mosquitos, 
l Mowing of Impoundment to l Permanent pool In wet ponds helps prevent scour and creates undesirable odors) 

prevent successional growth and resuspension of sediments l Requires considerable space, which limits use in 
l Provides moderate to kgh removal of both densely urban&d areas with expensive land and 

parhculate and soluble pollutants 

“B= (SC5 dassification) 
l Potential for themal discharge and oxygen 

Extended Detention Wet Bastn l Provtdes peak flow control l Not feasible for drainage area less than 10 acres 
. Can serve large developments; most effective for l Potential for sufe!ty and liability issues If not 

l Penodic dredging of large, mtenmvely developed sites properly built and maintaIned 
sedtment forebay l Enhances specter dtversrty, aesthencs, and provides l If not adequately maintained, can become a 

tPCreahOM1 benefits nuisance; (becomes unsightly, breeds mosquttoes, 
l Permanent pool in wet ponds helps prevent scour and a-e&es undesfrable odors) 

and resuspension of sediments l Requires considerable space, which limits use in 
l Provides better nutrient removal than traditional densely urbanized areas with expensive land and 

. Not suitable for hydrologic soil groups “A” and 
“6” 6CS dassffication) 

l Potential for thermal discharge and oxygen 

I 
depletion, which may severely impact 

I downstream aquatic life 

Sources Modlfkd from MWCOC, 1991, Sdrueler 1987, and WDOE, 1991 
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6.4.1.1 Detention Controls 

Detenbon controls temporarily store storm 
water runoff to control peak runoff rates and 
provide a reduction m pollutant concentrations 
by thegravltahonal setihng of suspended sohds 
and associated contammants Except for 
incldental losses due to evaporahon or 
percolation, essentially all the detamed water is 
subsequently discharged to a surface water 
conveyance (e.g., a stream or M!X The most 
common examples of detention practices are 
extended detention basins and wet (retention) 
basins 

Variations on these basic detention controls 
include consbucted storm water wetlands and 
mul bple pond systems These types of controls 
also rely on detalnmg flows Qeadmg to 
sedlmentahon) as the pnmary means of 
pollutant removal Recent investigations 
suggest that wetlands vegetation wthm a 
detenbon control can also reduce nutrient loads 
and certam other pollutants by mcorporatmg 
them mto plant hssue 

If properlv deslgned, detention controls can 
protect downstream channels by reducmg the 
frequency 01 banMull flood events and 
associated erosion Reduchon In velocity and 
sediment load IS also Important for mimmlzmg 
the adverse Impacts of discharges to MS4s 
Detenhon faclhhes also can provide terrestnal 
and aquatic wrlldhfe hahltat if they are 
landscaped and planted appropnately 

When consldermg detenhon cxmtrols, the 
munlilpallt\~ should comlder the potential 
negah\e errects of downstream warmmg that 
may be caused by the shallowness of the water 
In the control The municlpahty should also 
consider negative impacts of detenhon controls, 
such as reduced baseflow; bacterlal 
contammahon due to waterfowl, and potential 
ImpaiL to i~7ldllfe from concentrated 
contaminanti, waterfowl diseases, and 
maintenance prachces Safety and hablhty 
Issues and nuisance factors, such as mosquitoes 
and odor, all should be corwdered. Settmg 
detenhon controls In sensihve floodplau or In 

exlshng wetlands should generally be avoided. 
The floodmg effect of Impounding and 
detauung water IS a particular concern if the 
upstream watershed drams more than 250 
acres, because the volume of runoff and 
requued detention hmes can cause inundation 
of upstream channels to occur. 

Detention controls incorporating multiple 
pond systems and/or constructed storm water 
wetlands also treat runoff through the 
processes of absorption, filtration, biological 
uptake, volatihzation, precipitation, and 
microbial decomposition. Recent investigations 
by the Metropohtan Washington Council of 
Governments suggest that mulhple pond 
systems, in war, have sh6ti potential to 
provide hgher and more consistent levels of 
treatment than traditional detention controls 
The redundancy afforded by the multiple pond 
system generally increases the rehablllty of the 
control. However, the potenhal concerns and 
drawbacks affecbng retenhon basms also apply 
to these systems Many of these systems are 
currently bemg designed to include vegetative 
buffers and deep water areas to enhance 
mldhfe habitat and to Improve the appearance 
of the facility If a mutucipahty selects one of 
these more innovahve designs, It should 
recogruze that pertodlc maintenance is 
necessary The effectweness of these conhols, 
like most controls, depends on proper 
operation, mamtenance, and monitoring of the 
enhre sys tern 

Wet (Retention) Basins 

Wet (retenbon) basms are designed to 
mamtam a permanent pool of water and 
temporarily store storm water runoff unhl it is 
released at a controlled rate Unhke extended 
detention ponds, wet basins cannot detam 
runoff for long hmes, because most of their 
storage capaaty IS needed for holdmg the 
permanent pool Enhanced designs Include a 
forebay to trap mcommg sediment where it can 
be easily removed A fringe wetland also can 
be estabhshed around the pnmeter of the 
basin Slmtiar to detenhon controls, locating 
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retenhon basins in sensitive floodplains or 
exishng wetlands should be avolded If possible 

Extended Detention Basins 

Extended detention basins temporarily 
detain a portion of storm water runoff for 24 to 
48 hours after a storm, gradually releasing the 
stored water through a fixed opening lo allow 
urban pollutants to settle out The basins 
normally return to a “dv condition between 
storm events and do not have any permanent 
standing water. These basins are typically 
composed of two stages: an upper stage, which 
remains dry except during larger storms, and a 
lower stage, which is designed for typical 
storms. Pollutant removal from extended 
detenbon basins can be enhanced if they are 
equipped with plunge pools near the inlet, a 
mIcropool at the outlet, and an adjustable 
reverse-sloped pope as the extended detention 
control device. 

Water Quahtv Inlets 

Water quahty inlets (also referred to as 
catch basins) are small underground systems 
that, like retenhon basins, rely on settling to 
remove pollutants before discharging water to 
the MS4 Several designs of water quality 
Inlets exist. In their simplest form, catch basins 
are single-chambered storm water inlets with 
the bottom lowered to provide 2 to 4 feet of 
addlhonal space between the outlet pipe and 
the bottom of the structure for collection of 
trash and sediment. Some water quality mlets 
include a second chamber blth a sand filter to 
provide addthonal removal by hltrahon The 
first chamber provides effechve removal of 
coarse par&les and helps prevent premature 
cloggmg of the filter media. 

Water quality inlets may Include an oil/gnt 
separator. There are 3 basic types of oll/gnt 
separators the spill control EC), the coalescing 
plate mterceptor (CPI), and a design credited to 
the Amencan Petroleum Institute (API). Most 
of the 011 /gnt separators that are promoted for 
use m reducmg hydrocarbon loads in storm 
bx’afer are a modlhcahon of the API design, 

although there are appropriate apphcations for 
all three separator designs. Oil/grit separators 
based on the API design consist of three 
chambers. The first chamber removes coarse 
material and debris. The second chamber 
provides separation of oil, grease, and gasoline 
from the storm water runoff; and the third 
chamber provides a safety rehef should a 
blockage occur. 

Recent experiences have shown that, 
because of thelr volume limitations, oil/grit 
separators have limited pollutant removal 
effectiveness. They are perhaps the best 
example of a structural control that is only 
eHective with frequent maintenance. Proper 
disposal of the standing water, trapped 
sediments, and floating hydrocarbons are 
problems in the few locations that have been 
studied. 

Constructed Storm Water Wetlands 

Constructed storm water wetlands are a 
hybrid, drawing on elements of detention and 
retenhon basms. Conshwted storm water 
wetlands are shallow pools and are often 
designed to simulate the pollutant removal 
functions of natural wetlands. El-lhaINXd 
designs may include a sediment forebay, 
carefully contoured topography, and multiple 
species of wetland plants. Constructed storm 
water wetlands, while a promising technology 
for pollutant removal from storm water, may 
not replicate all the ecological functions of 
natural wetlands. 

6.4.1.2 Infiltration Controls 

Infiltration controls rely chiefly on 
absorption to treat storm water discharges. ln 
the ideal case, storm water percolates through 
a porous medium and into native soils where 
filtrahon and biological achon remove 
pollutants Typical controls of this type include 
infiltrahon trenches, infiltration basins, filtrahon 
basins, porous pavement, and concrete or block 
pavers. Systems that rely on soil absorption 
work best in deep, highly permeable soils that 
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are at least four feet away from the seasonal 
ground-water table. 

The Sal Conservation Service (SC9 
classihes soils into four major soil groups A-D. 
The soil groups are as follows: 

Croup A: Sand, loamy sand 
Group B: Sandy loam, loam 
Group C: Silt loam, sandy clay loam 
Group D: Clay loam, silty clay loam, sandy 

clay, silty clay, and clay 

Soils in Group A provide the highest 
infiltration rate while soils in Group D provide 
the lowest Suitable soils for ititration-type 
controls typically fall in soil groups A and 8. 
Other types of soils may be suitable, provided, 
the clay content does not exceed 30 percent 
(clay has very low hydrauk conductivityY). 
The clay content of sol1 may be determined 
from the !XS so11 textural triangle, which can 
be found in many civil engineermg references 
texts 

If suitable soils are available, the 
widespread use of mfrhrahon m a watershed 
can k useful m helpmg to mamtam, restore, or 
repkate predevelopment hydrology. Specihc 
benefits of InfIltration often Include increased 
dry-weather baseflow m streams and a 
reduction in the frequency of bankfull floods. 
However, mftltrahon systems are not 
recommended unless soil conditions warrant. 
Also, mhltrahon should not be used where 
ground water requires protectron. For 
example, the use of mfrltration-type controls 
may not be appropriate in areas that recharge 
sole source aquifers. 

lnflkrahon Basms 

Infiltrahon basins are areas that intercept 
incoming stann water runoff and temporanly 
sttire it until it gradually mflltrates mto the sod 
surrounding the basin. lnflltration basins 
should be designed to control dramage areas 
ranging from about 5 to 50 acres. They also 
should dram ilt.lun 4-51 to 72 hours to mamtaln 
aerotx condlhcxs favonng bacteria that aid in 

pollutant removal, and to ensure that the basin 
is ready to receive the next storm The runoff 
entering the basin IS usually pretreated to 
remove coarse sediment that may clog the 
surface soil pores on the basin floor. 
Concentrated runoff may flow through a 
sediment trap or by sheet flow (vegetahve filter 
strip). 

Infiltration Tnznches 

infiltration trenches are shallow (e.g., 2 to 
10 feet deep) excavated ditches or vaults that 
have been badcfilled with a coarse stone 
aggregate. The aggregate forms an under- 
ground reservoir that has approximately 40 
percent void space. Storm water runoff 
diverted into the trench gradually infiltrates 
from the bottom of the trench into the subsoil 
and eventually into the ground water. 
Variations in the design of infiltration trenches 
include dry wells and percolation pits that are 
designed to control small volumes of runoff, 
such as the runoff from a rooftop A more 
complex variation is the enhanced mfrltrauon 
trench, which is equipped with filter fabric or 
a more extensive pretreatment system to 
remove sediment and OIL Dependmg on the 
quality of the runoff, pretreatment may be 
necessary to lower the failure rate of the trench. 
Infiltrahon trenches are generally best suited 
for drainage areas of less than 10 acres They 
are particularly applicable for use on residential 
lots, small commercial areas, down slope from 
parking lots, and under dramage swaks. 

Grassed Swales 

A grassed swale is an intiltrahon method 
that is usually used as a form of pretreatment 
before dischargmg runoff to another storm 
water control device (e.g., a delenhon basin) 
However, the grassed swale itself IS a control 
that can remove significant amounts of 
pollutants through sediment entramment A 
grassed swale is a shallow, vegetated, man- 
made ditch with the bottom elevahon above 
the water table to allow runoff to mfrltrate into 
the ground water. The vegetahon helps to 
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prevent erosion, filters sedunent, and allows for 
some uptake of nutrients. 

Porous Pavement 

Porous pavement, which is basically 
tradlhonal asphalt aggregate without the hne 
particles, rs an alternative to conventional 
pavement. Proper design and application of 
this control can reduce or eliminate the need 
for curbs and gutters, storm drains and sewers, 
and offside controls. Instead, runoff is diverted 
through a porous asphalt layer into an 
underground stone reservoir. The stored 
runoff gradually extiltrates out of the stone 
reservoir rnto the subsoil. Soil considerations 
are important when evaluating the 
appropriateness of this control. Generally, 
grades should be gentle, and subsoil should be 
at least 3 feet thick (to bedrock) and moderately 
permeable (capable of infiltrating about one 
half Inch per hour). because porous pavement 
tends to clog wrth fine sediments and because 
It loses 16 effechveness under heavy loads, Its 
apphcation should generally be limited to low- 
traffic areas (e g., overflow parkmg areas) and 
areas that are not exposed to large beanng 
loads caused by heavy vehcles 

Concrete Grad Pavement 

Concrete gnd pavement has concrete blocks 
with regularly interdispersed void areas that 
are filled with pervious matenals, such as 
gravel, sand, or grass The blocks are typically 
placed on a sand or gravel base. They are 
usuallv deslgned to provide a load-bearmg 
surfact adequate for supportmg vehrcles, whrle 
allowmg mfiltrahon of surface water mto the 
underl)lng so11 

6.4.1.3 Filtration Controls 

Frltrahon controls treat storm water flows 
b)* using vegetation or sand to titer and settle 
FdlUlmb Generally, these controls are most 
effective before the flows become concentrated 
(e (1 sheet flow) In certain instances, 
Imlltrabon and treatment m the subsorl also 
ma\ Kcur through the processes of absorpbon 

and adsorption After passing through the 
filtrahon media. the treated water IS usually 
dtrected to a stream or MS, although it ma) 
be evaporated or percolated into the ground 
Frhrahon controls include filter strips, grass 
swales, and sand filters Sand filters are 
parhcularly useful for ground water protechon 
Apphcants must consrder the influence of 
climate when they select vegetative system5 

Veizetative Filter Strips 

Vegetative filter stnps (also called bio- 
filters) are vegetated sections of land designed 
to accept runoff as overland sheet flow from 
upstream development They may adopt any 
natural vegetated form, from grassy meadow to 
small forest. The dense vegetative cover 
facilitates sediment reducbon and. pollutant 
removal filter ships cannot treat lugh-veloaty 
flows Therefore, these strips generally have 
been recommended for use in agncult-ure and 
low-density development and other situahons 
where runoff does not tend to be concentrated 
Unhke grassed swales, filter stnps are efiechve 
only for overland sheet flow, as opposed to 
concentrated flow Grading and level 
spreaders can be used to reduce the energ! of 
concentrated flows and drstnbute the runoft 
evenly across the filter stnp Vegetduve filter 
stnps are often used as pretreatment for other 
structural prachces, such as mfilhahon 
trenches Leaving a buffer of natural 
vegetahon along an urban stream valley IS an 
example of a vegetahve filter sh-ip and also an 
example of a nonstructural control 

Flltrahon Basins 

Fdtrahon basins are usually small 
impoundments lined wrth filter media, such as 
sand or gravel Storm water drams through 
the hlter media and perforated pipes into the 
subsoil For ophmal pollutant removal, 
recommended detenhon hmes range from 24 to 
48 hours wrth a maxrmum dramage area of 
about 50 acres Grassed swales or other 
structural controls can be used to filter coarse 
sediments and thereby muunuze clogging of 
the filter medium 
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6.4.2 Maintenance Activities 

After summarizing the locahon of malor 
structural storm water controls, apphcankmust 
submit a descnphon of maintenance activities 
and a maintenance schedule for structural 
controls to reduce pollutants. 

§122.251d)(2)(lv)(A)(I) IThe application must 
include al descnphon of mamtenans 
achvlhes and a mamtenance schedule for 
ehuctwal controls to reduce pollutants 
(includmg floatable9 m discharges from 
muruapal separate storm sewers. 

Typical maintenance requirements include: 

l Inspechon of basms and ponds after 
every major storm for the first few 
months after construction and annually 
thereafter, 

l Mowmg of grass filter stnps and swales 
at the frequency necessary to prevent 
woody growth and promote dense 
vegetation, 

9 Regular removal of htter and debns 
from dry pond,, torebays, and water 
quality Inlets, 

l Perrodlc stablllzatlon and revegetahon 
of eroded areas, 

l Perlodlc removal and replacement of 
flltcr m&l,, from lnhltrabon trenches 
and hltratlon ponds, 

l Deep hlhng of infiltrahon basms to 
mamtaln mtlltratlve capablllty, and 

l Frequent vacuuming or let hosing of 
pc7rc7u’ pavement or concrete gnd 
pavements 

Laih of maintenance often lmuts the 
et irihvt3ie?~ 01 storm eater structural controls 
suih a? delentlon ‘relenbon basins and 

itiltrahon devices. Mamtenance programs 
should address measures for catch basins and 
dramage channels in addlhon to major 
structural control5 

The proposed program should prokqde for 
maintenance logs and Idenhfy spec~hc 
mamtenance activlhes for each dass of control, 
such as removmg sediment from retention 
ponds every five years, cleaning catch basins 
annually, and removing litter from channels 
twice a year. If maintenance activities are 
scheduled infrequently, inspections must be 
scheduled to ensure that the control is 
operating adequately. In cases where 
scheduled maintenance IS not appropriate, 
maintenance should be based on inspections of 
the control structure or frequency of storm 
events If mamtenance depends on the results 
of inspe&ons or if it occurs infrequently, the 
apphcant must provide an inspechon schedule. 
The apphcant should also identify the 
mumcipal department(s) responsible for the 
mamtenance program. 

Muruclpahhes should use cauhon m 
adophng controls that do not have sufficient 
tistory of use for theu performance 
charactenshcs and maintenance requirements 
to be adequately evaluated A good example IS 
the oll/grlt separator used on small commercial 
or retail sttes Some murucrpalihes have 
required the use of these technotoges, but due 
to poor performance, muniapahties have often 
resanded the requirement. In these cases, it IS 
not clear whether the control technology was 
ineffechve or the mamtenance program was 
flawed 

Because mamtenance is cnhcal to successful 
program Implementahon, it must be considered 
throughout the term of the permlt Applicants 
may wsh to develop a matnx that Identifies 
mamtenance tasks on a hmelme indlcahng 
cntena for mspecbon, repalr, and replacement 
PERT charts, GANT charts, or other crihcal 
path analyses (available for personal 
computers) can help orgamze a mamtenance 
program and schedule. For a surnm~zed 
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hstmg of appropnate maintenance ach\qhes 
and schedules refer to the matrix in Exhibit 6-3. 

6.4.3 Considerations for Planning and 
Siting Controls 

The storm water management program 
should descnbe the cnteria used to Identify 
that a particular structural cbntrol is warranted 
and the circumstances under which it will be 
required. The possiblhbes for new control sites 
should be evaluated fbr their storm water 
quality control potential. - Guidelines and 
performance standards that identify specific 
structural controls for new development should 
be proposed m the procedures for new 
development. From ths evaluation, priorities 
based on the feaslbillty of implementing a 
parhcular control at a pven location can be 
determined. 

6.4.3.1 Use of Municipal Lands 

Applicants should discuss exlshng major 
structural controls and sites that have the 
potenhal for new structural controls which 
could be mstalled on murucipal lands and other 
major nghts-of-wav (e g , major roads and 
highways) Rote that exlstmg controls are 
ldenhfled In Part 1 apphcahons 16122 26(d) 
(1)(11lKE5)(5)] The location of pubhcly ow~~ed 
parks, recreahonal areas, and other open areas 
are also ldentrfled I5122 26(d)(I)(luH6)J 

To determine what storm water quahb 
controls are necessary for public lands and 
facilihes, current acbvihes 2nd funchons that 
ma\ affect the quality of storm water 
d&harges should be ldenhhed Such achvlhes 
and funchons include parks, trawls, and other 
recreahonal land uses, road mamtenance and 
snow management, and storage and repar 
yards/shops for muruapal vehicles An 
rnventor\* of public land uses may be necessan 
to help make deterrnmahons of what controls 
are needed An effechve inventory should 
involve coordinahon among all of the local 
departments and agencies that have authonh 
oi’er the u>e of put7hc lands and facllihes 

Opporturubes for controllmg storm water 
quality problems that are Identified through the 
inventory process can be evaluated on a srte- 
speaflc basis and Included m the proposed 
management program 

There are several benefits to the 
establrshment of structural controls on 
mumapal lands: 

Municrpal lands often provide greater 
retrofit opporhlnitles because they 
typically do not require additional 
PVerty Purcha- 

Murucipal landsensureopporhmities to 
provide future maintenance and 
secunty in preservation of the retroht 
control, 

Applicants may be able tu adapt 
exlshng muniapal functions (such as 
lndustrlal pretreatment program 
Implementahon, fire-safety insmons, 
and flood-control activities) to address 
storm water quality concerns 
(Expanding their mlsslon to address 
storm water concerns may be more 
cost-effectn~e than iruhahng entireI> 
new programs.), 

Applicants may be abte to adapt 
funchons of development on mumcipal 
lands (such as planrung, zorung, and 
construchon oversight funchons), and 

After consldenng controls on muruclpal 
lands, the applicant ~5111 be m a better 
position to address the pnvate land 
under 1t.s jurisdlchon 

As a precaution, however, applicants need to 
consider potenhal confhcts ansmg over the 
mulhple use of pubhc lands Cntena other 
than land ownerstip (e g , locatmg controls 
downstream of developed areas) also should be 
considered when decldmg where to locate 
storm water runoff controls 
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6.4.3.2 Use of Private Lands 

A mumclpallty alco may Incorporate storm 
water qualIly controls Into US land use plan to 
indicate controls that may be necessary for new 
development Some of the best opportunities 
to prevent polluhon and to implement effechve 
storm water quahty controls occur during 
development Local governments typically 
play a strong role in overseemg new 
development and have, or can adapt, 
administrative infrastructure to address storm 
water quahty concerns. 

The storm water management process 
should begin with land use planning and 
zoning and conbnue through the development 
and redevelopment processes. Municipalities 
generally can obtain commitments from land 
developers more easily pnor to re!mquis!ung 
junsdlchona! leverage over the parcel where 
the potenbal control IS to be located Leverage 
can be achieved through plan approval or 
zonmg changes me negotiation process for 
the dedlcahon, condemnation, or other 
acqulsltlon of land and the process for getting 
the land developer to construct or otherhlse 
implement conhols WI!! varv drama&a!!) 
among muruclpahhes. parbcularly among those 
In different States 

Source ant! structural controls are most 
cost-eftectlve when development IS planned 
mth storm water quaky controls in mmd 
However, It IS probably more appropnate for 
the mumclpallty to propse a flexible plan that 
specifies a vaneh’ of program ob!mves 
through Ihr det-elopment process rather than 
Idenhf>mg a certam pnonty and ngd 
schedule Other benehts of early and flexible 
plannmg mclude ecolopca! dlverslty, wetlands 
preservahon, and the creation of controls that 
also funchon as amemhes Comprehenslve 
land use Flaw zonmg ordmances, and 
subdlvlslon ordinances are important 
mecharusms to implement these controls early 
In the development process Conslderahon of 
storm ~.ater qudhh- during predevelopment IS 
one ot the mo>t eItech\e brass to Implement 
controls This IS because the maximum 

flexibility (and opporturuty) to Incorporate 
BMPs exists prior to fmal land uw declsrons 
and construction actikihes (see Sechon 6.3 1 1) 

6.4.3.3 Siting Considerations 

lmwrviousness 

The degree of imperviousness affects the 
concentration of pollutants m storm water, 
which in turn affects the type of structural 
controls that may be necessary. As the 
imperviousness of an area increases, the runoff 
volume and the pollutant loading increase. 
Studies show that runoff from indusba! areas, 
which generally have a high degree of 
imperviousness, can have a wider variety and 
greater concentration of pollutants than runoff 
from other iand uses Recent studies also 
indicate that the degree of imperviousness can 
be inferred from the level of degradation in 
urban recelvmg streams For example, see 
Schueler 1991 and Kllen 1979 1 Population 
projechons ~111 not mdlcate the degree to 
which industrial land use WI!! increase unless 
planning and zorung mformahon 1s also 
considered 

Soil Conditions 

Controls designed to ltiltrate storm water 
will be affected by site specific SOI! conditions 
For example, clay content of the so11 and the 
antecedent moisture content (degree of soi! 
saturahon at the time of a given storm event) 
wi!! strongly mf!uence the effectiveness, and 
therefore the applicability, of infiltration 
controls for a @ven locahon 

6.5 PROGRAM AND SCHEDULE TO 
DETECT AND REMOVE ILLICIT 
DISCHARGES AND IMPROPER 
DISPOSAL 

NPDES permits for &charges from MS& 
require et-fechve detecbon and removal from 
the MS4 of llllclt or improper discharges and 
disposal 
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5122 26(d)(2)(lv)(B) IThe apphcatlon must 
mclude a] descnphon of a progmm, includmg 
a schedule, to detect and remove (or rqure 
the drscharger to the mumcipal separate 
stoRn sewer to obtam a separate NPDES 
pernut for) llhat discharges and Improper 
disposal mto the storm sewer 

The NURP study concluded that the quality 
of urban runoff can be adversely impacted by 
i&it co~fxtions ad illegal dumping. Ofk?n, 
large amounts of wastes, particularly used ok, 
are improperly disposed of in storm sewers. 
Elrminahon of these sources of pollutants 
would result m a dramatic unprovement in the 
quality of storm water discharges from MS4s. 
Procedures to elimmate such d&charges should 
be an important part of the proposed 
management program. 

The regulatory requirement cited above IS 
Intended to ckectly implement the mandate of 
Sechon 402(pM3)(8)(11) of the CWA, w!uch 
requires permits for MS4s to effechveiy 
prohbit non-storm water discharges into storm 
sewers In certam instances, the most 
appropnate achon WI!! be for the muniapality 
to ensure thal I!!ICI~ discharges become covered 
by a NPDES permit However, In most cases, 
ellmmation of llllclt drscharges or improper 
dumping IS the appropnate focus of tlus 
program component The quality of storm 
water runoH from inner-a5 core areas, 
parbcularl! m older parts of the country, 
would beneht most from t!us component 

The apphcant should propose a schedule 
for implemenhng this program component 
throughout the miha! permit term Thus 
schedule should reflect the pnonbes idenhhed 
by the mumapalltv durmg the application 
procesb and be based on the problems 
parixular to the speck IL14 

6.5.1 Prohibiting IIlicit Discharges 

The proposed management program must 
Include a descnpbon of inspechon procedures, 

orders, ordinances, and other legal authoribes 
necessary to prevent ll!lclt discharges to the 
Ms4. 

~122.26(d)(2MvMB)(1) [The appkahon must 
include al descriphon of a program, mdudmg 
inspecttons, to Lmplement and enforce an 
ordmance, orders or similar means to prevent 
illicit discharges to the muruclpal eqxuate 
storm sewer system; ths program descnptlon 
rhdlddlessal!typesofluiclt~, 
however the following c24tep-y of non-storm 
water discharges or flows shaIl be addressed 
where such dieckrges are ldentied by the 
murudpalq as souwes of pollutants to 
watersoftheUnitedStates....lthcscdourocs 
rmcbiadmtkgudana]. 

This proposed management progra m 
component also should descnbe how the 
prolublhon on illlclt discharges ~11 be 
implemented and enforced. The descnption 
should include a schedule and allocahon of 
staff and resources A direct linkage should 
exist between thus program component and the 
adequate legal authorltg requirements for the 
ordmances and orders to effechvely Implement 
the pro!ublbon of llllat dscharges 

‘I 

I 

While tl115 program component is required 
to prohibit all types of llhat discharges, the 
followmg categories of non-storm water 
discharges need only be pro!ublted by the MS4 
when they are ldenhfied by the MS4 as sources 
of pollutants to waters of the Uruted States: 

. Water hne flwhmg 
l Landscape irngahon 
. Dverted stream flows 
l Rxmg ground waters 
l Uncontaminated ground water 

mflltrahon las defined al 40 CFR 
352005(2OiI to separate storm sewers 

. Uncontaminated pumped ground water 
l nscharges from potable water sources 
. Foundahon drams 
l kr condthonmg condensabon 
l Irrigation water 
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l Springs 
l Water from crawl space pumps 
l Footmgdrams 
l Lawn watenng 
l Individual residential car washing 
. Flows from riparian habitats and 

wetlands 
l Dechlorinated swimming pool 

discharges 
l Street wash water 

While EPA does not consider these flows to 
be innocuous, they are only regulated by the 
storm water program to the extent that they 
may be idenhfied as significant soumzs of 
pollutants to waters of the United States under 
certain circumstances. If an applicant knows, 
for example, that landscape imgation water 
from a particular site flows through and PI&S 
up peshades or excess nutnents from fertilizer 
apphcations, there may be a reasonable 
potential for a storm water discharge to result 
in a water quahty impact. In such an event, 
the apphcant should contact the NPDES 
perrmttmg authonty to request that the 
authonty order the lscharger to the MS4 to 
obtam a separate NPDES permlt (or m thJs 
case, the dticharge could be controlled through 
the storm water management program of the 
hlS4) 

The apphcant should consider the spec~hc 
land use, age, and stage of development HI O-us 
program component. For example, one stud, 
m an estabhshed metropohtan area found that 
60 percent of automobile-related busmesses had 
improper storm drain co~ect~ons. While some 
of the problems dlscovered m this study were 
the result of Improper plumbmg or illegal 
co~ecbons to storm drains, the ma)onty of the 
connechons were approved by the muniapality 
when they were bull1 

For problem ldenbhcahon and problem- 
solving, a murucipality may elect to Implement 
a follow-up stud:, that traces idenhfled 
polluhon rncldents to their source (e.g , up the 
svsteml A variety of pollutant-tracmg 
techmques and field screerung can be used to 
ldenhfy llhc~t discharges 

6.5.2 Field Screening 

Part 1 of the applicabon requires applicants 
to submit the results of field screemng studres 
to evaluate the possible occurrence of illicit 
connections and improper dumping 
&122 26(d)(l)(iv)(D)j. Dry weather flows that 
were encountered durmg the initial field 
screening were sampled and analyzed. The 
analysis was intended to provide information 
about illicit conr~~Gons and improper 
dumping. 

In Part 2, applicants are required to 
propose procedures for contmued field 
screening during the term of the permit. 

&!2 26(d)(Z)(lv)(B)(2) [The applicaaon must 
mclude a] descnphon of procedures to 
conduct on-gomg field meening achmhes 
dunng the Me of the pemut, mcludmg areas 
or locahons that ~111 be evaluated by such 
field screens 

Appkants can propose to use procedures 
snnilar to those used for held screenmg 
required m Part 1 of the apphcahon or they can 
propose altemabve procedures and techniques. 
The Part 1 field screemng requirements are 
found in §122.26(d)(l)(lvHD) and are explained 
in the Part 1 guidance manual 

The Part 2 proposed field screening 
program component should describe areas of 
the system where the contmuatlon of the held 
screening program w111 be conducted and the 
rationale for selecbng these areas For 
example, the rabonale for conbnumg field 
screenmg at a given locabon might be that a 
wide vanahon m results was obtamed dunng 
the uuhal screens In addition, the applicant 
should propose field screerung for a portion of 
any recently-ldentrfled major outfalls that were 
not knohm to the appkant when it prepared 
its Part 1 appkahon, pro\ldecl samplmg of 
these outfalls is safe and practicable 
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The potenhal for ilkit discharges and 
improper dqosal is generally higher for areas 
of older development, areas with many 
aytomoblle-related mdustnes, and areas with 
significant numbers of heavy industnal 
facilihes Therefore, in most cases applicants 
should include these areas in the proposed 
held screening program. 

The descripbon of the field kng 
component should provide a detailed summary 
of the departmental responsibility for field 
activities, frequency of inspections, procedures 
and equipment to be used, and the procedures 
for documenting field actkties, both in the 
field and in the office. Generally, the Part 2 
field screening program should reflect a 
conbnuously narrowing pnxpss to trace ilkit 
and Improper sources. 

6.5.3 Investigation of Potential Illicit 
Discharges 

In order to submit a comprehenslve 
proposed management program, apphcants are 
required to describe procedures for 
mvestigahng porbons of the murucipal system 
where field screenmg or other information 
Indlcatej a reasonable potential for 1111c1t 
discharges 

5122 26(d)(2I(lu)tB)(3). [The apphcahon must 
Include al descnption of procedures to be 
followed to mvestlgate portions of the 
separate storm sewer system that, based on 
the results of the held screen, or other 
apprapnate InformatIon, lndlcate a reasonable 
potenrlal of c@ntammg IIIKII discharges or 
other scxxces of non-storm water (such 
procedures mav Include samplmg 
procedures for constituents such as fecal 
colitorm, fecal streptococcus, surfactants 
WEUS), rtirdual chlorine, fluorides and 
potas<lum, te5tlng Hqth fluorometnc dyes, or 
cc7nduiilng In AXTTI sewer msphmons where 
safet\ and other conslderahons allow Such 
descnptlon shall Include the kicahon of storm 
sewers that haie been Idenhhed for such 
evaluation) 

Applicants should propose critena to 
identify potions of the system where follow-up 
inveshgabons are appropnate For example, 
calculating a frequency drstnbuhon of dry 
weather flows at each screening site could aid 
in establishmg cnteria to ldenbfy where follow- 
up investigations are appropriate. 

Procedures to investigate priority locations 
for ikit connections include inspection of the 
storm sewer system, use of remote-control 
cameras, on-site inspections and dye-testing at 
priority or suspect facilihes, and additional 
discharge monitoring to prnpoint pollutant 
sources. ln some cases, these investigations 
maybecoordinated with pretreatment program 
inspections. Such approaches are summarized 
in Exhibit 6-4. Coordinahng inspechons can be 
a very effective use of resources. For example, 
portions of the sanitary sewer system that need 
evaluation to detect ilhclt discharge may 
already be undergomg Inspection by operators 
of the municipal treatment plant. 

A checklst should be developed for 
inspectors to use to detect llllclt connections. 
The checkhst should be structured to ensure a 
comprehensive evaluahon of the problem and 
stipulate the use of the easiest and least 
expensrve detechon methods first 

Regardless of the format m whrch 
informabon IS compkd (e.g., table, list, text 
description), EPA suggests that the apphcant 
prepare a map idenhfymg the locahon of 
suspected problem areas. The map should be 
provided as part of the Part 2 application. 

The proposed program component 
descriphon should descnbe a step-bystep 
process to investigate, idenbfy, and prohibit 
ilhclt discharges If field screenmg leads to 
posibve tests of fecal cohform, fecal strept- 
ococcus, surfactants, residual chlorme, 
fluondes, or potassium, a munlclpahty should 
reconsider whether any of the non-storm water 
discharges described m Sechon 6.5.1 are the 
source (see previous se&on) 
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Exhibit 6-4 
Sample Illicit Discharge Investigation Procedures Options 

Results of initial Procedures for 
Field Screen Detailed Analysis 

Plumbmg umdentihable Cameras 

Comments 

Effechve for identi- 
fying detenorahon 

uncertain use 
of facihty 

Several facilities 
or complex plumbmg 

Unusual pollutants 

On-site inspections 

Dyetesting 

Monitoring 

May be combined with 
other inspections 

Simple and accurate if 
system not interconnected 

Parhcularly useful 
for fingerprinting 

a 

6.5.4 Spill Response and Prevention 

The proposed management program must 
describe procedures that the muniapahty ~111 
Implement dunng the term of the permit to 
prevent contarn, and respond to spills that 
may discharge Into the hlG 

5122 2h(dlf2l(1v)IR)(4I [The applrcatlon must 
include d] descnptton of procedures to 
prevent, contam, and respond to spti that 
m;ly discharge UIIO the muruapal separate 
storm Sewer 

management. The goal of a spill-prevention 
program is to reduce the frequency and extent 
of spills of hazardous materials, oils, and other 
mater& which a cause water quality 
impatrment. Splll-contamment programs may 
estabhsh mimmum chemical storage and 
handling requirements, require users to submit 
prevenbon and control plans, and ensure site 
mspechons The content of the descnphons 
that should be submitted with the Part 2 
appbcahon for each of these program elements 
is discussed m more deml below 

The muruclpall~ and the property owners 
(and #‘or operator>) of sites where spills ma) 
occur need to Implement procedures to 
prevent, contarn and respond to spills One 
i<‘a>’ to Implement these procedures is to 
mochfy the land use planrung process and 
ordinance enforcement Such modlficahons 
would require not lircahon and emergenq 
prepJredne+ FrCxedures for any land use 
achiity that could lead to leaks and sp1Ils 
Another method 15 to coordmate with on-gomg 
Frc3crarn5 In other regulated areas where 
detkhi~n of splIl> IS Important, such as 
pretreatment and hazardous materials 

Spill-response programs are Intended to 
reduce risk to the pubhc and the environment 
Although these programs tend to focus on 
Issues of pubhc health and safety, such as 
exposure to toxic matenaIs, hres, or explosions, 
spill-response teams should attempt to prevent 
or mmimize contaminahon of surface water, 
ground water, and soil. Spll l-response 
programs often require a coordinated response 
from a number of muruapal departments (e.g., 
fire, police, health, and publrc works). 
Muruclpahhes should descnbe how response 
procedures hlt.hm these programs attempt to 
mlbgate potenhal pollutant discharges to 
surface waters 
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For example, some mdustnal pretreatment 
programs spec~hcally require that leaks or spills 
be routed to the storm sewer rather than the 
sarutary sewer generally to protect worker 
health and safety and to protect blolog& 
treatment capabllihes Ths issue serves to 
renforce the need for coordmation between the 
vanous mumapal programs that are related in 
some way to storm water. 

The proposed program should identify the 
municipal departments responsible for 
implementing the program, and also should 
address employee training, reporting 
procedures, contamment of spills, storage and 
disposal acbvlhes, documentation, and follow- 
up procedures Generally, the proposed 
program for sp111 response and prevention 
should focus on good housekeeping and 
matenals management prachces, which are 
dlscussed In more detail below. 

One of the irubal elements m the 
development of a successful sp111 response and 
prevenhon program IS to assess the potenhal of 
vanou5 source3 at a paticular properb to 
contrlbute pollutanb to the storm water 
dlxharges from the site llus assessment 
should Inventory the land use, types of 
malerlals handled, and the locahon and types 
of materials management acbvlhes. Factors to 
consider when evaluahng the polluhon 
potenhal of runoff from various portions of a 
site Include those that are hkely to lead to the 
Identlflcabon of SpeclflC structural or 
nonstructural controls to address problems 

Other factors LO consider are the toxlat) 
and quanhty of any chemicals used, produced, 
stored, or discharged from the site, the history 
of any NPDES permit violahons from a site, 
hlstory of slgruflcant leaks or spills of toxic or 
hazardous pollutants, and the desrgnated uses 
of the reielting waters 

This program element should also Include 
a descnphon of storm water management 
conh-olc that arc appropriate for the site that 
IXLYIIJ iL,ntrtil or alloy tar the mihgahon of 
an\ leah or 5~111 and a proposal to Implement 

such controls. The pnorlhes developed m the 
implementahon propsal should reflect the 
nature of rdentlfled sources of pollutants at the 
site 

The descnphon of sp111 response and 
prevenhon achvlhes should include the steps a 
mumcipahty will take to prevent, and when 
n--y, adequately respond to spills 
discharged to its MS4. The M!34 nught identify 
special traming requirements for murucipal 
employees in order to respond to spills of 
hazardous chemicals from a particular facihty 
into the storm sewer system. 

%xmes with the greatest potenhal for spills 
to occur (or cause the most severe damage) 
should be idenhhed in the proposed storm 
water management program If appropriate, 
specihc mater&s handlmg procedures and 
storage requirements should be idenhfied for 
these sources Requirements for these sources 
could be modeled after the Spill Prevenhon, 
Control, and Countermeasure (SPCC) Plans 
that are required for certain faclhhes under 
Sechon 311 of the CWA 

Under the SPCC program, for example, 
personnel are tramed and gven responslbiht) 
for mspechng the faclhty for leaks and spills. 
These msptions Include equipment and 
matenals handling areas, wluch need to be 
mvesbgated for evidence of, or the potenhal 
for, pollutants entenng the dramage system 
Procedures to ensure the avallablllty of 
appropriate personnel and equipment for 
cleanmg up spills must be ldentifled A system 
to ensure that appropnate correchve achon has 
occurred m response to Inadequacies ldenhfwd 
durmg the inspechon IS also estabhshed under 
the program. 

Not all of the SPCC program elements ma) 
be necessary for muruapal apphcants 
However, EPA recommends that the proposed 
storm water management program descnbe 
how the records of mspect~ons w11l be 
marntalned and made available for 
mvesh&ahons of causal factors and program 
effechveness lncldents of leaks, spills, and 
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improper dumping, along wth other 
mformatlon descnbmg the quahty and quanhh 
of storm water discharges should be included 
m the records lnspect~ons and maintenance 
achwbes, such as contamment berm mtegnty 
teshng or the cleanmg of oil/water separators 
should be documented and recorded m a 
mavrtenance log 

6.5.5 Public Awareness and Reporting 
Program 

Apphcants must propose a management 
program component that promotes, pubhazes, 
and fac~htates public reporhng of ilhat 
discharges or water quahty Impacts associated 
with discharges from MS4s 

gallons of used 011 from dc+lr-yourself 
automoblle 011 changes, are disposed of 
Improperly An addlhonal 70 rrulbon gallons 
of used 011, most coming from serwe stabons 
and repar shops, are used for road o~lrng (55 
FR 48056, November 16, 1990). If private 
mdl\qduals find the proper disposal of used oil 
or toxic mater& difficult, lncldents of 
improper &sposal increase For example, when 
a large fraction of serwce stahons do not accept 
do-It-yourself used 011, Improper dqosal into 
the mwcipal storm sewer rises. Therefore, 
applrcants are required to propose a program 
component that ~111 facilitate the proper 
disposal of used 011 and toxi.cs from households 
by estabbshmg mumapally operated collection 
sites, or ensuring that pnvately*perated 
collmon sites are aviulable. 

5122 zbfd)lXlv)~BX7 (The applrcation must 
tnclude al descnphon of a program to 
promote, pubhclze, and faahtate public 
repomng of the presence of llbat dscharges 
or water qualrty tmpacts as-ted wnth 
dscharges from muruc~pal separate storm 
sewers 

Timely reporhng by the public of improper &s- 
pod and 11hclt discharges are cnbcal com- 
ponents of programs to conhol such sources. 

To enhance public awareness, programs 
may mdude semng up a public mformahon 
hodtne number, educabng school students, 
estabhshmg community and volunteer 
“watchdog” groups (e g , “Adopt-a-Stream 
Program”), usmg mserts Into uhhty bills; and 
newspaper, telebulon and radio announce- 
ments to mfonn the pubhc about what to look 
for and how to report mcidents The public 
awareness efforts should clanfy to the publrc 
that thev are the ulhmate beneficlanes of a 
successful storm water management program 

6.5.6 Proper Management of Used Oil and 
Toxics 

~12226(dX2)W(B#6) ‘(The rppkation must 
tnclude al descnptlon of eduC8hOnd 
achvttk, pubhc mformahon aChVIhe5, and 
other appropriate achvltles to fatitate the 
proper management and disposal of used OII 
and toxic m~tenals 

The proposed program should d-be 
outreach plans to handlers of used 011 and to 
the publrc, and operahng plans for orl and 
household waste collection programs. 

Examples of effecbve public outreach for 
these types of programs mdude ddcated 
mwapal phone numbers (e.g , a used 
oil/toxic mater& hotlme), pamphlets, and 
requwements that od rekulks post the locatron 
of the nearest used oil dechon fadity. 
Progmms can also mform the pubhc about 
altemahves to towc materials.. Catch 
basin/storm sewer inlet stencllmg programs 
can al.50 be proposed as part of the program to 
mcrease public awareness of the connechon 
between storm sewers and local water 
resources 

EPA estimates that annually, 267 million 
gallons of used OIL mcludmg 135 million 
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6.5.7 Lnfiltration of Seepage 

In order to effecbvely complete this potion 
of a proposed management plan, the applicant 
must d-be controls to lunit infiltration of 
sqage from muruapal sa~tary sewers m 
MS45, if necessary. 

R&WsCmge~scepfromblnituymVr~ 
collection systems through leaks ud axks tn 
agog pipes, poorly constructed manholes and 
joha, and mam bra&s. Sewage from a IrqJEy 
sanitary sysmn cur flow to storm #war or 
contaminate ground water supplies. 
Intaation between sanitary sewas and 
sepamte stmm sewas may -r at manholes 
and where sanitary sewer laterals and storm 
wwa trenches cross. Separate sbpm sewers 
and sanitary sewer may share the same Wnch, 
whrch is generally f&d mth wry pm116 
matenal such 8s gravel. 

One indication of seepage from a sewage 
collection syskm may be infiltration of water. 
Often, the rate of exfiltration (seepage) from 
Mniiary coliechon sysbxns is significantiy 
greater than the rate of infiltration into the 
system. An EPA study on sewer aiUtralion 
found slgrufkant ratios of the IME of 
exhbtion of sewage to the nle of infilhatlon 
of ground water or storm wata into sanitary 
sewers. Field and labomtory results found this 
ratio to vary behveen 15 to 1 and 14 to 1. 

ln some case!s, preventive mainknance 
surveys or ongoing infiltration and inflow 
(I&II prqrams to deterrmne where ~ter is 
entenng a 5a.r-uta.t~ sewer sysbem may be 
mtified to laate the Source and fate of 
exfdfrahon from the system 
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ldenhfymg urfiltranon of seepage mto a 
MS4 is a good example of the need for various 
muruclpal funcbons to be effechvely 
coordinated. Proposed storm water 
mansgement programs might discuss how 
personnel responsible for inspections of the 
sanitary sewer system could inspect for sources 
of afiltration during Iti inspections, and pass 
any findings to personnel responsible for 
main~theMs4. If~gcb~wedto 
be a pmblcm, a mrdinated effort with the 
main- department of the municipal 
nnituystweraystanlamxlmmadcd. 

The proposal storm wakr nunaganent 
program da should include provision &J 
ad&as the dkovay of prrriously unknown 
@kau+. Tbre should k procedures to enact 
acoo~tedprogrambehveentheoperatora 
ofthestormsewerandsanihuy#wabhkh 
tnmanycasalwillkwithinthea8me 
munlclpl agency or department). 

EPA mcornmads that the pmposal storm 
water management program d&be clontrols 
that will be used to address seepage from 
lnalfunciioning septic systems in areas IY)t 
saved by a sewage treatment works. 
Maifunctioning septic sysbmu may lead b 
more significant surbx runoff pollution 
problems than ground water problems. A 
malfun~oning sepuc systm is less likely &I 
calm ground wr&r canhmiMd0n where 8n 
impaviousba~matinthesoilrravdstht 
downward movm\ent of wastewam. (Poorly 
locakd septic systems thst &W operating 
pqxriyuethegN!abat~t~~ 
Wrba). 

slufacc malflmtins of septic sys&ms UT 
caused by dogged or impenncabk soils, or 
when stopped up or collapsed pipes force 
unmated wastewater to the surhce. Suhce 
malfunctioM an vary in degree from 
occasional damp pa&es on the sm to 
mnshnt pooling or rurroff of mtcwaba to a 
storm wwa. An imppa randy for a 
surface mlfunchon is to ins&ill a pipe or 
trench ova sod absorption systems to route 
umeated overflow away from the septic 
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systh. Thrs results m drrect dtscharges to 
dramage drtches, empv lots, or surface waters 

Proper controls range from prescnblng 
mawmum mtervals between tank pumpout to 
the mstallahon of sand hlters. Drxharge from 
sand hlters to surface waters may requue a 
separate NPDES permit, because such 
discharge ts not storm water. 

Addmona! information about the most 
appropriate controls for use in correcting 
malfunctioning septic systems is probably best 
obtained from local or regional sources. 
&ganizabons such as extension 8ervice!s, soil 
and water Conservabon districts,, and planning 
agenaes may be good sources of mformation 
about methods that have been successful (and 
also those that have fded). 

By obtaining this type of informahon, the 
apphcant can determine what control 
techruques have kn successful KI correcting 
malfunctrorung septic systems rn similar types 
of soolls The value of t!us approach is that the 
appkant wtl! know that a certam control 
tec!uuque has been used to correct a 
malfunchorung sephc system m the same types 
of ~011s that occur in the muxuapality. Where 
only part ot the M!+! dramage area ts served by 
sephc systems, proposed programs should 
address setbng and mamtenance of septic 
systems, mdudmg draft requnements and 
implementation procedures. 

6.6 SIGNATORY AND CERTIFICATION 
REQUIREMENTS 

Under the Federal NPDES regulahons 
!§12222(a~l, a!! NPDES ‘permit applcahons 
(mcludmg muruclpal storm water pernut 
ap!J’!Kahons) must be signed by an authorized 
person, as defined m the regulations Pemut 
apphcahons submrtted by a mwapahty, State, 
Federal. or other pubk agency must be signed 
by either a pnncrpa! executrve officer or 
ranlung elected ofhaa! [§I22 22fa)WI To fuulfi!! 
the signatory requrements, the person stgnmg 
the munlapal apphcahon must provide hrs or 

her name fpnnted or typed), ht!e, and date 
Slgtld In addrhon. the applicant should 
provrde the name, address, and telephone 
number of the person signmg the app!lCdhOn or 
another pomt of contact that can answer 
queshorU about the app!#abon. 

In addlhon, §12222(d) states that any 
person signmg a pemut apphcahon must make 
the following certihcahon: 

1axtifyundapnrltyofLwtlutthirdocurnerttand 
allrtt8chmntswacprepemiundamydinetionor 
supavlan in Mord~a wtth a 8yWm designed to 
assure that qualified pno~cl w!y gather urd 
evaluate the lnkmmhon submitted. Based on my 
inq&yofrheprronarpmon,whomuugtthe 
system, or those pnonr directly rcrporuiblc for 
pthenng the II'thmahOn, the rnformrhon submltt4 ir, 
to the best of my knowledge md be!ief, true, ICCLUII, 
and coxnplet~~ I UTI aware that there ue nigruknt 
pendhes for r&meting fahe informatlo~ indudlng tt~ 
pabday of he md “p nsonment for knowing 
vlolatlons ” 

6.7 IMPLEMENTATION OF THE STORM 
WATER PROGRAM 

EPA anhcipates that muniapa! storm water 
management programs wrl! mature over hme 
to reflect advances m technology, addrhona! 
data collechon, chan~ng con&tions, program 
development, stage of Implementation, and 
improvements in water qua!ity. Therefore, 
apphcants may emphasize different program 
components to reflect implementation 
prlorlties. T!Ie proposed managelnent program 
should dearly rdenhfy each of the program 
components and mdude a schedule for 
implementation. Each component of the Part 2 
appbcabon should be daswfied as: fu!l 
rmplementation, phased implementahon, pUot 
study, or feasrbrlrty analysis In annual reports 
on the progress of storm water management 
programs, muniapalrties must report on the 
status of unp!emenhng program provisions 
[§lt2 42(c)(l), or Sechon 7.3 of the gurdancel. 

l Full Implementation. Fully 
implemented components should be 
proposed when the muniapahty is 
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prepa& to begm or conhnue full 
impiementabon after its pemut 1s 
issued and it expecls to conbnue the 
component throughout the hk of the 
perrmt Full unplemenmhon of a 
program component i5 genedy the 
preferred way of demonstraIxng the 
required level of control. 

l phased Implcmentatio~~ Plused 
implementation should be proposal 
when the level of effort to implement 
the componmt will vary dwing thr 
term of the permit Ph8Wd 
implanentation may be l ppropria& 
when additional data must be cdlatad 
or technical guidance, training 
materials, or appropriate o&wwes 
must be developed prior to full 
implementation Ascheduktht 
includes m&stones should be part of 
the desuipon. 

. Pilot Studier. Although the 
murwipa.lrty must implement and 
comply with each prowsion of the 
murucipal sbDrm water pmmt, the 
municipality may choose to can-y out 
pilot studws that involve lirmbed 
experimental implementation of a 
program component In some cases, 
pilot studio may be authored by the 
pamit Used to emhate the 
cffectlvaws of a program component, 
pibt stud& may be l ppmpdak when 
l technobgyisunpmm orwhcndata 
must k cokctml to develop operating 
standad or pocedkues. A 8chedule 
including milestones should be 
included in the description of a pilot 
study. This dedule should provide 
options for phased impknentation of 
the pmgmm component, Showing 
dtemativcs based on various possible 
mndts of the pilot study. 
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7.0 ASSESSMENT OF CONTROLS 

7.1 BACKGROUND 

fart 2 applications require that 
municipalities estimate the effectiveness of their 
proposed storm water quality management 
programs The regulations require an initial 
estimate or assessment because the 
performance of appropriate management 
controls IS highly dependent on site-specific 
factors Program effectiveness can be estimated 
through both direct measurements (such as 
reductions in annual pollutant loads) and 
indirect measurements (such as measurements 
that demonstrate increased public awareness of 
storm water quality issues) At a minimum, 
applicants must submit estimated reductions in 
pollutant loads expected to result from 
implemented controls and describe known 
impacts of storm water controls on ground 
water 

Reductions in pollutant loads due to the 
implementation and maintenance of structural 
controls provide direct measurements of the 
effectiveness of the storm waler management 
program In addition, EPA encourages 
applicant to go beyond the minimum 
requirement and assess the effectiveness of 
their storm water management program 
through other direct measurements as well as 
indirect measurements As discussed below-. 
indirect measurements provide surrogate 

estimates of qualitative factors, such as 
increased public awareness of storm water 
quality Issues 

Estimates of the effectiveness of the storm 
water management program will assist the 
municipality and the permit writer in: 

Determining whether the most cost- 
effective best management practices 
(BMPs) are included in the storm water 
management program; 

Ensuring that the storm water 
management program Includes 
adequate public participation programs 
and intergovernmental coordination, 

Establishing on-going monitoring 
inspection and surveillance programs 
that help refine estimates of program 
effectiveness, and 

Developing a strategy to evaluate 
progress toward achieving water 
quality goals 

7.2 ASSESSMENT OF STORM WATER 
MANAGEMENT PROGRAM 

For some components of a proposed storm 
water management program, such as structural 
controls (e.g., vegetative streambank 
stabilization, sediment pond or basin, etc.), the 
effect on pollution in storm water runoff is 
observable, and pollutant removal efficiencies 
can be estimated directly) For other 
components, pollutant reductions may be 
difficult to quantify Applicants may need to 
use indirect estimates. For example, a program 
component may address source controls such 
as changing the behavior of citizens in the 
community, or improving the municipal control 
of industrial or commercial runoff For 
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component> ot the proposed management 
program \\ here pollutant removal efhcwncy 
cannot be rez4nablv estimated, applicants are 
strongly encouraged to tdenhfy some mdtrect 
measurement thal ian be used to evaluate the 
success of lhe pracbce 

7.2.1 Direct Measurements of Program 
Effectiveness 

As discussed above, 40 CFR 122.UdN2)W 
requires that apphcants submrt estimates of 
expected pollutant load reducbons with their 
Part 2 apphcahons To supplement these 
eshmates, apphcants could provide eshmates of 
other direct measurements of program 
effecbveness tncludmg 

l Removal efflclencles of BMPs that 
control storm water quality, 

l Reduihons In the volume of storm 
1% at~r dt5iharged, 

l lWuibv7: In event mean concentra- 
non> or 

S~cll direct e>hmate> do not have to be 
~rrllwj. \\1111 quantltatlve data. but can be 
ba& on aci+xl englneenng design practices 
H,Iwe\-er the applxnnt should descnbe its 
pr,w?dure- f<v eshmatlng the effechveness of 
tht contrcA Appkant5 should present 
e:tlmat+ irl p4Iutant load reductions or other 
mr.i~ur~mei~L. <epdrJtt?lI tar each component 
C’I Ihe FrOFf~*rd management program 
A~plliarlt~ sh~~uld provide estimated 
rmluuihiln> cw a ~xatershxi basis and system- 
ii I& ba>t : 

r;‘. Ill~-h~w: In p~llutimt loadmgs can be 
e- timatt43 b\ hr>t ectimahng the pollutant 
111 IJIII~ lbased on conientTahons and flows) 
111 I’ ~~wlil result \\ Ithou! the control measure 
T* ‘. .i I * 1 *h~~ul;l tlkn be mUlhFild bv the 
E:lh -11.11.’ 01 the control e\pres5ed in term5 of 

a fracbon or percentage. Eshmated control 
efhcrenctes can be obtamed from pubhshed 
SOUIXXS, such as S&meter (1987) (see 
bibliography In Appendrx A) Note that for 
most control measures, the pollutant removal 
efficiency differs for different classes of 
pollutants 

After the municrpali~s storm water 
management program IS implemented, the 
municipahty can work to refine its initial 
assessment of the program. For example, the 
permit Hnll requn-e applicants to submit 
estimates of event mean concentrahons and 
estimates of annual pollutant loadings for each 
outfall in the system [§122.26(d)(2)(lil)(C), 
discussed m Section 5.5 of this guidance]. 
These estimates can be compared with the 
apphcanrs mitral eshmates 

In addrhon, the eshmated removal 
efhcrenctes can be refined through the 
morutonng program requued by §12226(d)(2) 
bNl3) (discussed rn Se&on 5.6 of U-us 
gwdance) To reline these eshmates, the 
momtonng program should include measure- 
ments at the ~nflorv and outflow potnts of the 
control Throughout the prrntt term, the 
mumcrpaltty must submrt refmements to its 
assessment or addthonal dtrect measurements 
of program effechveness In its annual report 
&ct3on 7 3) 

The applicant should use direct measure- 
ments of program effecbveness as It begns to 
assess its long-term progress in Improving 
water quality through storm water 
management pracbces Direct measurements of 
program ef fech veness ma! not pro\lde 
meanmgful conclusrons on trends m water 
quality improvements for a couple of prrrut 
terms. HohTever, applicants are encouraged to 
use drrect measurement5 of program 
effecbveness, such as annual pollutant loads, 
event mean concentrabons, and seasonal 
pollutant loadings, to begm to estimate long- 
term trends Several stahsbcal methods that 
rely on linear regression ha\re been de\*eloped 
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to model these measurements to determine If 
trends exlbt 

7.22 Indirect Measurements of Program 
Effectiveness 

When pollutant reductions cannot be 
estimated through direct measurement, 
appropriate indirect measurements may be 
used. These may include the eshmated level of 
increased enforcement achvity, inaeas4 public 
awareness, or reduction in number of illegal 
dumping incidents For example, a field 
screening program to idenhfy illicit connections 
and improper dumping m Fort Worth, Texas, 
used redutions In observations of indicator 
pollutank as a measure of the success of the 
program (Fort Worth, 1988). 

Other possible m&rect measurements 
include. 

l Gallons of used 011 recycled, 

l Amount of household hazardous waste 
collected, 

l Number of educahonal brochures on 
storm waler quality dlstrlbuted; 

l Number of public heanngs on storm 
water and attendance at these hearings, 

l Circulation of an annual report or 
periodic newsletters on progress in 
meebng storm water quahty goals, 

l Number 01 reports of llhclt discharges 
or illegal dumping 

l Number of spill clean-ups, 

l Number of server Inlets stenaled, 

l Acre> o1 open Space, 

l Kumber 01 construcbon and erosion 
and sediment control pIam submitted 
and approved 

Many of these indirect measurements hqll 
help to indicate whether the storm water 
management program includes adequate pubhc 
parhapahon and intergovernmental coordma- 
hon. 

72.3 Impacts of Storm Water Controls on 
Ground Water 

Structural BMPs may have an impact on 
other media. Therefore, the Part 2 application 
requires that applicants discuss known impacts 
of storm water controls on ground water. 
Impacts should be identified separately for 
each component of the proposed management 
program. These controls may increase the 
quantity of ground water (such as infiltration 
leading to recharge), but degrade the quality of 
the ground water For example, In and park 
of the Southwest, imported water is often used 
for irrigation. ms ma-eases the quanhty of 
g-round water, but, because of high levels of 
nutnents and total suspended and dissolved 
solids in the irrigahon water, also results In 
Impacts on ground water quahty 

In addlhon, the applicant should evaluate 
whether structural controls for storm water 
impact other mecha, such as wetlands 

7.3. ANNUAL REPORTS ON THE 
EFFECTIVENESS OF THE STORM 
WATER MANAGEMENT PROGRAM 

Under 5122.42(c), applicants must provide 
annual report5 on the progress of their storm 
water management programs. These reports, 
whch are due on the anniversanes of pernut 
issuance, must Include 

l The status of implemenhng the 
components of the storm water 
management program that are requued 
by the permit, 

l Proposed changes to the storm water 
management programs that are 
established as permit condlbons, 
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l Revrsrons, rf necessary, to the 
assessment of controls and the fiscal 
analysis reported in the pernut 
apphcatron; 

l Summary of data, mcludmg morutoring 
data, that are accumulated throughout 
the reporbng year, 

l Projected annual expenditures and 
budget for the year following each 
annual report; 

l A summary describmg the number and 
nature of enforcement actions, 
inspections, and public education 
programs; and 

l ldentifrcation of water quality 
improvements or degradation 

Apphcants should refer to the speclhc 
regulatory language in 5122 42(c) for a more 
complete drscussion of annual reporting 
requirements 

Although the Part 2 applicatron 
requrrements do not specrfrcally address annual 
reportxrg requrrements, applicants should 
consider their strategy for preparing annual 
reports when they complete theu Part 2 
apphcatrons. A murucrpahty may develop a 
strategy to assess the progress of its storm 
water management program throughout the 
term of the permit m addrbon to proildmg a 
baseltne assessment of its program. To develop 
the strategy, applrcants should 

Identify the direct or Indirect 
measurements that HIII be used to track 
the long-term progress of the 
appbcant’s program towards achieving 
rmprovements in storm water qualrt) 
(the results of thus assessment would 
appear m the municrpahty’s annual 
report); 

DMISS the role of monitoring data in 
substantiating or refming their 
assessment of the progress of their 
program towards established objectives 
and goals; and 

DMUSS how future addlbons or 
revisions to the assessment measure- 
ments or strategy ~111 be implemented 
by the mutucrpahty fe.g , what roles 
and responsiblhhes will participating 
municrpal agencres and /or 
organrzauons have m thus area) 

It is antrcrpated that many murucrpahhes 
will use the same criterra or measurements that 
were used rn the baseline assessment to 
develop theu long-term assessment strategy. 
This rs an acceptable approach provrded that 
the munupahty delmeates how theu program 
provides for a longer term assessment of the 
progress of therr storm water management 
program The munrapality 15 encouraged to 
consider m advance the information 
requrements for annual reporung that are 
idenhhed above when developrng theu long- 
term assessment strategy 
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8.0 FISCAL ANALYSIS 

8.1 BACKGROUND 

NPDES permits for discharges from MS4s 
will require municipal permittees to implement 
management programs, conduct long term 
storm water monitoring, and provide other 
information Because theseactivities will result 
in expense to the municipality, a fiscal analysis 
is required in the Part 2 application 

Applicants must provide yearly cost 
estimates for these programs. Applicants also 
must provide a schedule indicating when funds 
will be available Examining the levels of 
proposed spending and funding allows the 
permitting authority to gauge the ability of the 
applicant to Implement the program and 
predict its effectiveness The fiscal analysis also 
will help the permit writer determine whether 
the applicant has met the statutory requirement 
of reducing the discharge of pollutant to the 
MS4 to the maximum extent practicable 
Finally, the estimates help the applicant 
evaluate the feasibility and cost-effectiveness of 
its program A municipality must update its 
fiscal analysis each year for the annual report 
on the progress in implementing their storm 
water management program [40 CFR 
122.42(c)(3) and (5), discussed in Section 7.3 of 
this guidance] 

8.2 PROCEDURE FOR CONDUCTING A 
FISCAL ANALYSIS 

Under §122.26(d)(2)(vi), each applicant 
must demonstrate sufficient financial resources 
to Implement the conditions of the permit 

Adequate resources may be demonstrated 
by performance, a fiscal analysis of the estimated 
capital and operation and maintenance 
expenditures required to complete the activities 
required by the regulations This fiscal analysis 
must be performed for each fiscal year to be 

covered by the permit (5 years, in most cases). 
The analysis must describe the source of the 
funds used to meet the necessary expenditures, 
including any legal restrictions on the 
appropriated funds 

The following procedure is an example of 
a method of conducting the necessary fiscal 
analysis 

Step 1. Identify the major tasks for each 
component covered by this application 
requirement, including 

Elements of the proposed management 
program 

Estimates of seasonal loads and event 
mean concentrations for each major 
outfall covered by the permit, and 

Proposed monitoring program. 

Step 2. Develop a schedule outlining when 
each of the tasks identified in Step 1 will be 
undertaken Some tasks may be performed 
just once, others may be on-going For 
example, the schedule should include, among 
other things 

The installation of any new control 
measures identified in the proposed 
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management program I§1 22 26(d)(2)(lv), 
dlscussed m Sechon 6 41, 

l A maintenance schedule for structural 
best management pracbces (BMW 
I§122 26(d)(2)(lv)(A)(l), discussed in 
Sechon 6 4.31; 

l Development of seasonal pollutant 
loadings and event mean concentra- 
tions of a representative storm 
&122.26(d)(2)(iii)(C), discussed in 
Section 5.51; 

l Monitonng program for representative 
data colltion for the term of the 
perrni t [§lu.26(d)(2)(ili)(D), discussed 
In !%?chon 5 61, 

l Monitoring program for industrial 
facilities I§122 26(d)(2)W(C)(2), d~s- 
cussed m Section 6.3.31; 

l On-gomg held screerung program for 
11hclt discharges [§122.26(d)(2)W(B), 
dlscussed m Section 6 51, 

l Development of cerhhcation programs 
for construchon workers or peshcide 
apphcators, If appropriate I5122 26(d) 
(Z~IV), dlscvssed m Sections 6.3.1 and 
6 3 21, and 

l Implementabon schedules for other 
components of the storm water 
apphcatlon that have not been fully 
Implemented at the hme of apphcahon, 
such as addlhonal legal authority or 
comprehensive development plans 

Step 3. Estimate the capital expenses 
necessary to accomplish the tasks identified in 
Step 1 and deterrnme a schedule for purchase 
Applicants may elect to define categories of 
capital expenditures such as “motutormg 
equipment,” “miscellaneous monitoring 
sufplles.” “personal protechve equipment,” etc 

Step 4. Estimate other non-capital costs to 
implement the tasks identified in Step 1. Use 
the schedule developed in Step 2 to spread 
costs over the term of the permit Costs should 
be presented as a total annual cost for each 
proposed program component In addlhon, 
estimates of the total annual costs and annual 
per cqxta costs should be provided. Per capita 
costs can be compared with the per capita costs 
of other programs, such as sewage treatment 
programs- 

These costs may include items such as : 

l Newspaper ads announcing new 
programs or recydmg centers; 

l Holding public meehngs or hearings, 
and 

l Labor for department personnel to 
speak to cihzens groups 

Step 5. Identify funding to be applied. 
Apphcants must describe the sources of 
fundmg and any legal restnctions on that 
funding Sources may Include general 
revenues, storm water uhhhes, plan reklew 
fees, permit fees, mdustnal/commercial user 
fees, special assessment chstnct funds, and 
revenue bonds Some fundlng sources, such as 
general revenues based on property taxes, are 
generally unrestncted, but can be allocated by 
local officials annually In a few cases, a local 
property tax may be dedicated to finance a 
storm water management program For 
example, one county fmances its storm water 
management program through a dedcated 
property tax of $0.135 per $100 assessed 
valuahon Other murucipallhes add special 
assessments to property tax bills. 

A storm water uhhty IS another source of 
fundmg dedicated to fmanang storm water 
management ach\lhes The storm water utihty 
offers the advantage of a stable and predlctable 
source of funds. Other advantages of storm 
water uhlltles over general revenues are that 
uhllty charges can be more equitably based on 
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the u>er > iontrlbuhcm to local storm water 
prohlem~, and a uhlitv provtdes a mecharusm 
to incorporate incentives for on-Me storm 
water management 

In man? cases, municipalities fill evaluate 
sources 01 fund5 that are not current]) 
available, such as a new storm water utility. In 
these cases, applicants must include a schedule 
of when funds will be avaIlable. For example, 
it usually takes a muruapahty 18 to 24 months 
of planrung before local elected ofhaals 
authonze a storm water utihty, and another 6 
to 12 months to Implement the uhllty (Ltndsey, 
1988) Key mllestones for plannmg and 
lmplemenhng the funding mecharusm must be 
idenhfled In the schedule The following 
components have been found to be important 
In establlshng storm water ubllbes 

l Determlrung the most appropnate 
admInIstratIve structure lor Implement- 
1°C a 5t~m-l water management 
program, 

Adopbng a storm water utlhn- 
ordinance, 

Eshmabng revenue needs and planning 
for cost recovery, 

Estabhshmg a uhhty rale structure and 
blllmg system, 

Establlshng a system for developer 
contribuhons, and 

lmplemenhng a pubhc informahon 
program 

Step 6. Compare the funding sources with 
the funding needs. As a last step m thus 
process, the muruclpallty must ensure that 
adequat? funding IS avarlable to cover the cost 
of implemenhng the storm water management 
program If adequate funding IS not a\Talabl?, 
the mumapallt> must consider alternate 
source3 of funding such as a storm water 
UtIll t> 
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Dramage & Fkwd Control f3smct. Urbun Skvm Dmmagr Cr~kw M~nulll, Voi 111, Urban Dralnage and Flood Control Dutnct, 
Lkng.rr CO September 1, 1992 
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certify, pursuant to 5 U.S.C. 605(b) that 
these amendments do not, have a 
significant impact on a substantial 
number of small entities. 
List of Subjects in 10 CFR parts 122, 123, 
and 124 

Administrative practice end 
procedure Environmental protection. 
Reporting and recordkeeping 
requirements. Waler pollution control 

Authority Clean Water Act. 33 U.S.C. 1251 
et seq 

Dated October 31, 1990 
William K. Reilly, 
Administrator 

For the reasons stated in the 
preamble, parts 122, 123, and 124 of title 
40 of the Code of Federal Regulations 
are amended as follows 
PART 122-EPA ADMINISTERED 
PERMIT PROGRAMS; THE NATIONAL 
POLLUTANT DISCHARGE 
ELIMINATION SYSTEM 
Subpart B-Permit Application and 
Special NPDES Program Requirements 

1 The authority citation for part 122 
continues to read as follows 

Authority Clean Waler Act 33 USC 1251 et seq 
2 Section 122.1 is amended by 

revising paragraph (b)(2)(iv) to read as 
follows 
§ 122.1 Purpose and scope 

(iv) Discharges of storm water as set 
forth in § 122.26. and 

3 Section 122.21 is amended by 
revising paragraph (C)(1) by removing 
the last sentence of paragraph (f)(7). by 
removing paragraph (1)(9) by adding 
two sentences at the end of paregraph 
(g)(3) by revising paragraph (g)(7) 
introductory text by removing and 
reserving paragraph (g)(10) and by 
revising the Introductory text of 
paragraph (k) to read as follows 
§ 122.21 Application for a permit 
(applicable to State programs, see 
§ 123.25) 

(c) Time to apply (1) Any person 
proposing a new discharge, shall submit 
an application at least 180 days before 
the date on which the discharge IS IO 
commence unless permission for a later 
dare has been granted by the Director 
Facilities proposing a new discharge of 
storm, water associated with industrial 
activity shall submit an application 180 
days before that facility commences 

industrial activity which may result in a 
discharge of storm water associated 
with that industrial activity Facilities 
described under § 122.26(b)(14)(x) shall 
submit applications al least 90 days 
before the date on which construction is 
to commence. Different submittal dates 
may be required under the terms of 
applicable general permits Persons 
proposing a new discharge are 
encouraged to submit their applications 
well in advance of the 90 or 180 day 
requirements to avoid delay. See also 
paragraph (k) of this section and 
§ 122.26 (c)(1)(i)(G) and (c)(1)(ii). 

(g) . . . 
(3) . . . The average flow of point 

sources composed of storm water may 
be estimated. The basis for the rainfall 
event and the method of estimation must 
be indicated. 

(7) Effluent characteristics. 
Information on the discharge of 
pollutants specified in this paragraph 
(except information on storm wafer 
discharges which is to be provided as 
specified in § 122.26) When 
“quantitative data” for a pollutant are 
required, the applicant must collect a 
sample of effluent and analyze it for the 
pollutant in accordance with analytical 
methods approved under 40 CFR part 
136 When no analytical method IS 
approved the applicant may use any 
suitable method but must provide a 
description of the method When en 
applicant has two or more outfalls with 
substantially identical effluents the 
Director may allow the applicant to test 
only one outfall and report that the 
quantitative data also apply to the 
substantially identical outfalls The 
requirements in paragraphs (g)(7)(iii) 
and (iv) of this section that an applicant 
must provide quantitative data for 
certain pollutants known or believed to 
be present do not apply to pollutants 
present in a discharge solely as the 
result of their presence in intake water. 
however. en applicant must report such 
pollutants as present Grab samples 
must be used for pH. temperalure. 
cyanide total phenols. residual chlorine. 
oil and grease, fecal coliform and fecal 
streptococcus For all other pollutants 
24-hour composite samples must be 
used However, a minimum of one grab 
sample may be taken for effluents from 
holding ponds or other impoundments 
with a retention period greater than 24 
hours In addition. for discharges other 
than storm water discharges, the 
Director may waive composite sampling 
for any outfall for which the applicant 
demonstrates that the use of an 
automatic sampler is infeasible and that 

the minimum of four (4) grab samples 
will be a representative sample of the 
effluent being discharged For storm 
waler discharges. all samples shall be 
collected from the discharge resulting 
from a storm event that is greater than 
0.1 inch and al leas! 72 hours from the 
previously measurable (greater than 0.1 
inch rainfall) storm event Where 
feasible. the variance in the duration of 
the event and the total rainfall of the 
event should not exceed SO percent from 
the average or median rainfall event in 
that area For all applicants. a flow- 
weighted composite shall be taken for 
either the entire discharge or for the first 
three hours of the discharge. The flow- 
weighted composite sample for a storm 
water discharge may be taken with a 
continuous sampler or es a combination 
of a minimum of three sample aliquots 
taken-in each hour of discharge for the 
entire discharge or for the first three 
hours of the discharge, with each aliquot 
being separated by a minimum period of 
fifteen minutes (applicants submitting 
permit applications for storm water 
discharges under § 122.26(d) may collect 
flow weighted composite samples using 
different protocols with respect to the 
time duration between the collection of 
sample aliquots. subject to the approval 
of the Director) However. a minimum of 
one grab sample may be taken for storm 
waler discharges from holding ponds or 
other impoundments with a retention 
period greater then 24 hours For a flow- 
weighted composite sample, only one 
analysis of the composite of aliquots is 
required For storm water discharge 
samples taken from discharges 
associated with industrial activities. 
quantitative data must be reported for 
the grab sample taken during the first 
thirty minutes (or as soon thereafter as 
practicable) of the discharge for all 
pollutants specified in § 122.26(c)(1) For 
all storm waler permit applicants taking 
flow-weighted composites quantitative 
data must be reported for all pollutants 
specified in § 122.26 except pH 
temperature, cyanide total phenols 
residual chlorine, oil end grease local 
coIiform, and fecal streptococcus. The 
Director may allow or establish 
appropriate site-specific sampling 
procedures or requirements including 
sampling locations. the season in which 
the sampling takes place the minimum 
duration between the previous 
measurable storm event and the storm 
event sampled the minimum or 
maximum level of precipitation required 
for an appropriate storm event, the form 
of precipitation sampled (snow melt or 
rein fall] protocols for collecting 
samples under 40 CFR part 136 and 
additional time for submitting data on a 

(b) . . . 
(2) . . . 
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use-by-case basis. An applicsnt is 
expected lo “know or have mason lo 
believe” lhat a poMant is pnsent in an 
cfh~ent based on an cvsluation of the 
expected use. production, or sforaga of 
tbc paUulanl. or on any previour 
analyses for the pollutant. (For example. 
my perliclde manufuclured by s facility 
may be sxpecled to bs present in 
contaminated rlorm water runofT from 
lbe facility.) 
. . . . . 

(k) A&kotion rrguirententa fororaew 
wums ond new dmha~. New 
manufaduring. commercial. ml&g and 
silvicuhuml dtschrgers rpplyln8 for 
NPDES permits (except for new 
discharges of hcihhes subject to the 
requirements of paragraph (h) of this 
secllon or new ducheges of storm 
water sssoclated w~tb industrial sctivrly 
which are subject lo Ihe requirements of 
4 12228(c)(l) and this section (except as 
provided by ) IZZ~~(C)(I)(I~)) shall 
provide the followvlg information lo the 
Dtrector. usmg the applrcatlon forms 
provided by the Director: 
. . . . . 

4 Secbon 122 Z(b) mtroduclory Lexl 
IS reblsed IO read a9 follows 

4 122.22 Slgnstorloa to pormlt sppllcstlons 
and r~po* (applkabh to Ststo prosrsms, 
404 p 123.25). 
. . . . . 

(b) All reports required by permits. 
and other InformatIon requested by the 
DIrector shall be signed by a penon 
described In paragraph (a] of this 
9ecflon. or by a duly aurhonzed 
representalive of Iha! person A person 
IS a duly authorized representallve only 
If 
. . . . . 

5 Section 12226 IS revised lo read a9 
rollows 

4 122 26 Slalm water dlachargrs 
(appksblc to Stale NPDES progrsms. so 
p 123.25) 

la) Permit regudrement [I) Prior lo 
October 1, 1992. drscherges composed 
entirely of storm waler ehell not be’ 
required lo obtain a h’PDES perml! 
except 

(I) A discharge with respect 10 which 
a pem11 ha9 been Issued prior IO 
Feb-uary 4 1487. 

(II) A discharge assocraled with 
mdusfnal acllvlly (see 0 122 26(a)(4)]. 

[III] A discharge from a large 
municipal separate storm sewer system, 

(I\ ] A discharge from a medium 
municipal separate storm sewer system. 

1~ I A discharge which the DlrecLor. or 
rn Stares wrlh approved NPDES 
prsg:Ams erther the DIrector or the EPA 
Reflonal Admmlsfrator. deterrnmes IO 
r’,nfr tnlJfe fo a ~‘ldd~lon of 9 water 

quallly slsndurd or is a significant 
contnbutor of pollulants to wa~crs of the 
United Slates. This desiipration may 
Include a discharge from any 
conveyance or ryrlem of conveyancea 
used for collecting end conveying slorm 
water runoff or s system of discharges 
from municipal sepsrale storm wwers, 
except for those discharges fron 
conveymar which do not rsqulrs s 
permit under psrsgrsph (s)(2) of Lhis 
sectin or agricultural storm water 
nmofl which is exempted from lhe 
definllion of point sourcs al ) 12Z2. 
Tba Dlrsclor may designate discharges 
from munlcipsl repsrate storm sswsrs 
WI I systsm-wide or jurisdlctlon-wide 
brie. In makhg (his datuminalion the 
;z; may amider the following 

(A) Tha location of lhe dmcharge wrlh 
mpecl lo walers of the United Stales a9 
defined at (0 CFR 122.2 

(B) The sire of the discharge. 
(C) Tbs quantity and nslure of the 

pollutants discharged LO waters of the 
United bstn; snd 

ID) Other relevant factors. 
{2) The Dlreclor may not require a 

permil for dlscharges of 9lorm waler 
runoff from mmlng operations or 011 and 
gas exploration. production. processmg 
or trealmenl 0peraLonr or transmission 
faclh~~es. composed entirely of !Iows 
which are from conveyances or systems 
of conveyance9 (mcludmg but not 
lImIted 10 popes. condulu. ditches. and 
channels) used for collecbng and 
conveymg preclpltatlon runoff and 
which are noI contammated by contact 
with or thal has not come into conlacl 
with, any overburden. raw mslenal. 
mlermecbate produck finished pro&cl. 
byproduct or waste products located on 
the mte of such operailons. 

(31 Loge andmedum munqn2l 
separore storm sewer systems I I ) 
Permits must be obtained for all 
discharges from large and medium 
municipal separate sLorm sewer 
systems. 

(II] The DIrector may either issue one 
system-wide permit covering all 
discharger from munlclpal separate 
storm sewen within s large or medium 
municipal 9lorm sewer sy9lem or Issue 
dlstmct permits for appropriate 
categories of discharge9 within a large 
or medium muruclpal separate slorm 
sewer system indudmg. but not lImIted 
IO et1 discharges owned or operaled by 
the same munlclpahty. located wlthln 
the same junsdlctlon; all discharges 
wlthm a system lhat dlscherge to the 
same watershed. drscharges withan a 
syslem theI ere slmllar In nature. or for 
mdrvldual drscharges from municipal 
separate storm sewers within Ihe 
system 

(III) The operalor of a dlschage from 
a municipal sepamle ~lorrn sewer whtrh 
is part of e lerge or medium muntnpal 
reparale storm sewer system must 
either: 

[A) Parlicipale in a permit epphcatlon 
(IO be a permlllee or a co-permIttee] 
with one or more olher operslors of 
discharges from the large or medium 
municipal storm sewer syslem which 
covers all., or s portIon of all. dlschagrs 
from Be municipal separate storm 
sawer system; 

[B) Submit s distend pennil 
l pphcatlon which only covers 
dlschages from the municqsl separete 
storm sewers for which Ihe operator Is 
responsible. or 

(CJ A regaonal authorily may be 
responsible Ior submllllng a permit 
apphcauon under the followmg 
guldchnes 

(1) The regional aulbonly together 
with co-apphcants shall have authonry 
over a storm water managemen! 
program rhal IS III exlslence. or shall be 
in l ustence al the time part 1 of the 
appllcatlon 19 due, 

(2) The permrl applicant or co 
eppkant9 shall eslabllsh their ab hty to 
make a tImeI) rubmlssron of part I and 
part z of the munlclpel apphcatlon. 

1~) E.ach of the operelors of munrclpal 
separate slorm sewers wjlhrn the 
syslems described In paragraphs Ib)[4) 
(I). [II), and (III) or (bJ(7) (I) (II). and (III) 
of 011s sectlon. thal are under the 
purview of the designated region31 
authority. shall comply WI&I Ibe 
appkahon requlremenls of paragraph 
(d) of this sectIon 

(IV) One permit appljcatlon may be 
submItted for all or a portlon of all 
munlclpal separate storm sewers wIthIn 
adjacenl or Interconnected large or 
medrum mumclpal separale storm sewer 
sj stems The Director may Issue or&e 
system-wide permit covermg all or a 
porhon of all municipal separate 6:orm 
9ewers In adlacen\ or Interconnected 
large or medium munlclpal separate 
9lorm sewer syslems 

(v) Permrls for all or a porlion of all 
discharges from lage or medium 
municipal separale slorm 9ewer sgs!ems 
[hat are Issued on s system-wide. 
lurlsdlctlon-wrde walershed or other 
basis may specify dIfferen condlllons 
relatmg to Me.rent discharges covered 
by the permrt. mcludlng different 
management programs for dlfferent 
dralnege areas k hlch contrrbule storm 
water to the s) stem 

(VI) Co-permIttee need only comply 
wllh permll condlrlons relating IO 
discharges from the mumcJpal seperale 
storm sewers for which they am 
operators 
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(4) lhschageb lhmugh laqe and 
mcdrum munrcipal repmk storm sewer 
system8 ln addition to mcctlng the 
raquinmcnt8 of parrgrrph (c) of h 
8ecUon. an operator of l Norm water 
dlrcharge l s8odated with Indu8trial 
actMy which dlrcharge8 through a 
large or medium municipal aepnrale 
storm sewer ayatem rball submit, lo the 
operrtor of the municipal aeparata 8torm 
wwer ry~tem hiving the discharge no 
later than May 16.1991. or 1e0 dayr 
prior lo cotnmendng ~ucb dImcbge: lbc 
nmttr of lbe fedlilr. a ooontact person 
end phone numk the location of the 
dlachgc a deeui Uoa Lndudlng 
Stenderd lttdwtrl s Clar&uUon. 
which best rrfleclr lbe principal 

P 
roductr or rcnrlcer provided by each 
adtity; md any exMing NPDES permit 

number. 
(5) Olher municipal cepnmte storm 

8ewe~. The Director may 188~s permits 
for municipal separate rtorm 8cwen 
that are derignrted under peragraph 
(a)[l)(v) of this nection on a ryrtcm-wide 
bark. jurirdicUon-wide bark 
waterrhcd barln or other appropriate 
bana. or may I8ue permita for 
indlvldual dlrcharger 

(6) Non-municipl sepamfe storm 
LCIYCH For rtorm water dlachages 
as8ociated with lnduutnel actrvlty from 
point rourcer which ducha l through a 
non-munlclpel or non-pubhc P y owned 
rcperale rtorm sewer ryrlem, the 
Director, in hi8 dlecrction. may isruc a 
8mgle NPDES pernut. with each 
dlrcharger a co-permittee to e permit 
irrucd to the operator of the portion of 
the ryrtem that dl8charger into wntem 
of the United Stater: or. indlvldual 
permltr to each drrchager of 8tonn 
water arsoclated with indu8tnal acuvlry 
through the non-municipal conveyance 
ryrtcm 

(I) A.lI storm water &rcharges 
arrociated with indurtnal acbvlty that 
dincharge through a atom water 
dlccharge system tk-Jt ir not a murucipal 
reparate nlom 8ewer munt be covered 
by an individual permit. or a permit 
insued to the operator of the portlon of 
the 8yrtem that dlacharger to watern of 
the UnIted Slates. ~th each dincharger 
lo the non-municipal conveyance a co- 
pcnlttee to that permit 

(II) Where there II more than one 
operator of a rtngle nyntem of ruch 
conveyancer. all operator8 of ntorm 
water dlrchage8 a8nocialed wth 
lndustrlel acbvity muat 8ubmlt 
appl~cel~ona 

(1111 Any permrt covenng more than 
one operator nhall ldentlfy the effluent 
hmltalrona or other penmt condltlonn. d 
any that epply to each operetor 

(7) Combrnedsewer systems 
Conbryances that dlachege storm 

wlter runoff combined with munldpal 
newage an point 8ourcen lhat must 
obtain NPDES pmnitn in accordance 
with the procedure, of fi s22.2l and are 
not rubject to the pmvinionr of this 
asclh. 

(a) Whether a dircharge from a 
muddpal reparata rtonn newer II or is 
not rubject to regulation under thi8 
aecUon ahall have no bearing on 
whelh lbr owner or oprmtor of the 
dkharga is eUgll& for fundiug under 
titlaILUlleUfortiUeWoftbeClean 
Water Act. See 40 CFR part 35. rubpart 
t wmnh AOHJI. 

(b) Lkfinitiona. 11) CoqWnittee 
meetu a pertn~lea to a NPDES permit 
that b only rrrpoaalble for pennit 
condiUoa~ relating to the dkbags for 
whlcb It la opntor. 

(2) /Ilicit dicchuge mean8 my 
&charge lo a munidpal rcprnte storm 
sewer tbrt I8 not cornpored entirely of 
atonn waler except dkbager pursuant 
to a fWDES permit (other than the 
NPDES permit for dirchago from tht 
municipal reparate alonn 8ewer) and 
dircharger resulting from fire fighting 
activitier. 

(3) Incoqom!edpluce mean8 the 
District of Columbia, or a city. town. 
township. or vllbge Lhat ir incorporated 
under the lew8 of tbe Slate in which it ir 
located. 

(4) Large municlpol sepamfe storm 
sewer system mean8 sll mumclpal 
reparate storm aewen that are either: 

(i] Located In an lncorporaled place 
with a population of 250.000 or more as 
determined by the Iatot Decennial 
Cenrur by the Bureau of Census 
(eppendix F): or 

(U) Localed In the counUe8 urted in 
appendix H. except municipal repamle 
sform rewen that are located in the 
hcorporaled placer. townrLp8 or town8 
within such counties: or 

(bi) Owned or operated by a 
municipahty other than there described 
in paragraph (b)(4) (1) or (ii) of Lhlr 
recbon and that are denmated by the 
Director aa part of the large or medium 
municipal ripsrate rlom sewer system 
due to the Inten-elaUonrhip between the 
dlrchager of the derignated 8lorm 
rewer snd the dirchuger from 
municipal reparale 8torm sewers 
dercribed under paragraph (b)(4) (I) or 
[ii) of thlr 8ecUon. In making thl3 
determinallon the DIrector may connider 
the following facton- 

(A) Phynlcal inlerconnecllona 
between the mumcipal reparete IIO~~ 
rewem, 

(B) The location of dwbagen from 
the designated muruclpal reparate 8lorm 
newer relative to dlrchrger from 
munlcipai 8eparate 8lorm rewers 

dercobed in paragraph (b)(4)(i) of th 
meclion: 

(C] The quantity and nature of 
pollutant8 diDcharged lo waler8 of the 
United Staler: 

[D] The natum of the ncelving waten. 
and 

(E) Other relevant facloh. or 
(iv) The Director may, upon petItion. 

demignate aI l large municipal aeprrale 
storm rewer myrlem. municipal reparate 
rtocm aewem located within the 
bowdarlsr of a region defined by a 
rtorm waler management regional 
authority bared on a juriadictbnal. 
watenhed, or other appropriate bar18 
thet include8 one or more of the 8frtemn 
deralbed in paragraph (b)(4) (I). (II), (III) 
of W8 acction. 

(5) Major munxipol repomle rtonn 
aewur ou%fl (or “major outfall”) mean8 
l munidpd reparate rtorm sewer outfall 
chat cIL8cbarge8 from a ringle pipe with 
an inrlde diameter of 26 inches or more 
or it8 equlvalenl (&rchargc from a mingle 
conveyance other than circulu pipe - 
which ln l rrociated wltb l drainage 
area of more than 50 4crer). or for 
municipal reparate ntorm mewera that 
receive storm water from lands zoned 
for indurtnal actlvlty [baled on 
comprehenrive ronmg plan8 or the 
equnalent). an outfall that dlrchargr 
from a nmgle pipe with an innlde 
Qameter of 12 inche8 or more or from its 
equlbalent (dlnchagc from other thrn a 
circular pipe arroclated with a drainage 
area of 2 acre8 or more] 

(6) MQJO~ ouffoll means a ma jar 
municipal reparate rtorm 8ewer outfall. 

(7) h-fed/urn munlclpal repomte rtorm 
sewer sysrem meann all municipal 
reparate rtorm newern that are either: 

(I) Located In an Incorporated place 
wrth a population of 100.000 or more but 
lenr than 260.060. a8 detemuned by the 
latert Decennial Cennun by the Bureau 
of Census (appendix G). or 

(II) Located in the countler llsted in 
appendtx I. except municipal neperate 
rtorm newer1 that are located In the 
incorporeted placer. town8hlpa or towns 
wlthm ruch counties. or 

(III) Owned or operated by a 
muniapsltty olher than thone dercnbed 
in paragraph (b)(4) (I] or (II) of this 
rectlon and that are derlgneted by the 
DIrector a8 part of the lage or medium 
municipal neparate Norm rewer eyrtem 
due lo the mterrelatlonrhlp between the 
dIncharges of the derlgnated rtorm 
sewer and the dlncharges from 
mumclpal neparale nlorm lewefs 
dercrlbed under paragraph (bl(41 (il r- 
(II) of this sectIon in malung this 
determmatton the Dlrector may conb 
the foliowq factors 
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(A) Physical interconnections 
between the muuiclpal separate storm 
IItWCH; 

[B) The location of discharges horn 
the designated muniapal separate storm 
sewer rrletivt lo &scharger from 
munlclpal separate rlornll sewem 
described In paragraph (b][7)(i) of th18 
recllon: 

[C) The quanUty and nature of 
pc+htantr discharged to waters of the 
UnIted States; 

(D) The nalw of the nceivmg waters. 

@I Other relevant facton; or 
(iv] The Director may, upon peuuon, 

designate as a m:dium munlc~prl 
-ate storm 8ewer system. munldpat 
separate storm rewem located within 
the boundaries of a region defined by a 
storm water management regional 
l utborlty based on II jurirdictlonal. 
watemhed, or other appropriate ba~ir 
that include8 one or more of the ryrtemr 
dercnbed in paragraph8 [b)(7) (i). (II]. 
(Ur) of this rection. 

{a) Munrclpal seporde storm de wer 
mean8 a conveyance or ry8tem of 
conveyance8 [mcludmg road8 with 
dramage myatennf, mnmcipal streets. 
catch basins, curbs. gutters, ditches. 
man-made channels. or storm drams] 

(I) Owned or operated by a State, c11y. 
town, borough. counly, parish. dlrtrict. 
rsaociallon, or other public body 
(created by or pursuant to State lew) 
having junsdlctlon over disposal of 
sewage. Industrial waster. storm waler, 
or other wastes. Includmg special 
dlrtnctr under Stale law such a8 a 
sewer &stnct, Rood control d~etrict or 
drainage dlstnct. or rlmllar entrty. or an 
lndlan tnbe or an authonzed lndlan 
tribal organlzatlon. or a designated and 
approved management agency under 
sectron 208 of the CWA that discharges 
to watera of the UnIted States, 

(II) Designed or used for collectmg or 
conveying storm water: 

(HI) Which II not a combmed sewer, 
and 

(IV) Which IO not part of a Publlcly 
Owned Treatment Worka IPOTWI an 
defined at 40 CFR 122 2 ’ 

(9) Our(all mean3 a pornt source a8 
defined by 40 CFR 122 2 at the point 
where a munlclpal separate storm 8ewer 
dlscharges to waters bf the United 
Slate8 and doer not include open 
conveyances cormectmg two mumctpal 
repare te storm sewers or pipes. tunnel8 
or other conveyances which connect 
segments of the same stream or olher 
vafers 01 the Umted Slates and are used 
o conve) walers of the Umted States. 

(IO] Oberbmden means an> metenal 
of any nature. consotldated or 
mcoosolldated. that overllee a mmeral 

~C-SSII excllrdlnp topsorl or slmllar 

naturally-occurrfng 8urfec.e material8 
that are not disturbed by mining 
operations. 

111) Runoffcoefic~enr mearu the 
fractAon of total rainfall that till l ppear 
at 8 conveyanca as nmoff. 

(12) Signlficunt moteriuls includes. 
but Is not limited to: raw metcri8l8: 
fuelr. materials such 48 aokents, 
detergent* and plastic Nets: flni#hed 
materiab such as mala r Ic psciductr; raw 
materlaIr wed In food procarrlng or 
producuos hazudow 8ub8tallce8 
designated undo section lOl(l4) of 
CERCLAi any che~~~Id the fmdky Ia 
reqti lo report purauMt to aacuou 
51s of Uda In of SAM LrtiLLLwn: 
pe8tldde8: and warta products such as 
ashes. 8188 and skd@ that bavr the 
potenUa1 to be nlrarrd with storm 
water disc&gas. 

(13) S&m wuter means storm waler 
runoff, snow mel! runoff, and surface 
runoff and drainage. 

(14) Storm water d&hag8 associated 
wirh induslriol activity mean8 the 
discharge kn any conveyance wbicb is 
used for collecting and conveying storm 
water and which Is directly related to 
manufacturing, processing or raw 
material8 storage areas at an industrial 
plani. The tern doer not include 
&rcharges from facilrtier or activltlee 
excluded from the NPDES program 
under 40 CFR part 122. For the 
categories of industries identified in 
paragraph8 (b)(l4) (I] through [x] of th18 
section, the term Includes, but Is not 
hmlted 10, storm water discharge8 from 
Industrial plant yards: lmmed!ate access 
roads and reIl lines used or traveled by 
carrier8 of raw materials, manufactured 
products. waste material. or by-products 
used or created b the facility: material 
handing sites: re km e sites; liter used for 
the application or dirporal of pmcese 
waste watem (an defined at 10 CFR part 
101): rites ured for the storage and 
mamtenance of material handling 
equipment. sites used lor remdual 
treatment. storage, or dlsporal: shipping 
and receiving areas: manufacm 
buildm 8: mtorage erear [Lncludmg tank 
farms) or raw materlab, and f 
intermediate and finished product*: and 
arean where Industrial ectivily ha8 
laken plece tn the past and rlgnificant 
malena remain and art exposed to 
storm water For the categorier of 
industries ldenttfied in paragraph 
(b)[lr)(xi] of thir rection. the term 
includes only rtonn water dischager 
from all the areas (excepl acce8m roads 
and rad hnes] that are luted in the 
prevlour sentence where material 
handling equipment or acbvltrer, raw 
matenelr. intermediate products. final 
products. waste ma~erialr. by-products, 
or mdurtrial machmery sre exposed to 

storm water. For the purposes of this 
paragraph. material handhng activltler 
include the storage. loading and 
unloading. tranaportabon. or 
conveyance of any rew material. 
intermediate product, finished product, 
by-product or waste proch~ct. The term 
excluder area8 located on plant lands 
separate from the plant’s industrial 
rctMtie8. such aa offlce buIldInga and 
rcwmpmnying parking lots a8 long aa 
the drainage from the excluded ueas is 
not mlxed with storm weter drained 
&om the above deacrlbed ereas. 
induetial facUltk8 (Including industrial 
facilities that are Faderally. State, or 
q unidpally owned or opereted that 
meet the description of tha h4liUer 
listed ln Thor paragraph (b)[14)(1)-(xi) of 
this section) include those fadlitler 
derignatcd under the provisIons of 
paragraph (r)[i)[v) of this 8ecUon. The 
following categoner of facilltIe8 are 
considered to be engaglng in ‘IndurMal 
activity” for purposes 01 this 8ubrecUon. 

II) Fadlltier subject to storm waler 
effluent Inutationn guIdeliner. new 
source performance standards, or toxic 
pollutant effluent standards under 10 
CFR subchapter N (except facUee8 tith 
toxic pollutant effluenl rtandards which 
are exempted under category (xl) in 
paragraph (bJ[14) of this rect~on); 

[II) Faclhtles clarsffied as Standard 
lndurtrial Classifications 24 (excepl 
2434). 28 IexceL t 265 and 267). 26 (except 
243). 29.311.32 (except 323). 33.3441. 37% 

(ill) Faclhtur classified a8 Standard 
lndustnal Class~ficatlons IO through 14 
(mlneral indurtry) Includmg acbve or 
lnsctive nuning operation8 (except for 
area8 of coal mining operations no 
longer meebng the defml Lion of a 
redamatlon area under M CFR 434 11(l) 
beuure the performance bond issued lo 
the facility by the appropnale SMCRA 
authority haa been released or except 
for area8 of non-coal mimng operations 
which have been wtmed from 
apphcabIe State or Federal reclamahon 
requirementr after December 17,lesO) 
and oil and gas exploration. productron. 
procerring. or treatment operations, or 
traosmlsaon faclllttes that discharge 
storm water contaminated by contact 
w~tb or thal has come into contact with. 
any overburden. raw material. 
IntermeLate products. fmlrhed 
products, byproduct8 or waste pruductm 
located on the rote of such operahons. 
(inactive nunmg operations are mlnlng 
sites that are not being rdlvely mined 
but which have an Identdiable owner/ 
operator. inactlve mmmg 8ltes do noi 
include siter where minmg claims are 
being mamtained prior to dIsturbancea 
associated with the extractron. 
beneficiation or procersmg of mln?d 
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muterhk nor alto where minimal 
l ctivitiu err undertaken for the sole 
purpose of meintnining a mining daimj: 

(iv) Hazardour week treatment. 
storage. or dqoeal facilities. indudmg 
thow lhat are opting under intefim 
elatue or l permit under e&title C of 
RCXA; 

(v] Landfilla land apphcation eitcr. 
and opan dumpr that receive or hew 
recahd l ny induetriel wartee (mete . 
lhat le recaivad horn eny of the fadl~tiae 
dceaihed under Qia eubeeckm) 
includmg Thea that are l uhjact to 
ngulatioa under eubUUa D of RCRA. 

(vi) FuibGs involved In the mcycluq 
of rn8twiJI. hdudIng mabl ecmpyarda 
tuttavy redeimcn. ealvage yarb. and 
aotomobile junkyardr including hut 
I~rnMd to khorc daee~fied 8s Standard 
lnJueMal Ciaasificatlon 5015 and 5093. 

(vii) Steam electric power generating 
faclhtree. lncludmg coal haodllng alter. 

(VW) Traneporturron furilltlea 
claeer~cd as Standard Indurtnel 
Claeufiullonr 4tl.41.42 (excepl lzzl- 
~5). 43. CL 45, end 5171 which have 
\eblde mamhmance ehopr equipment 
cleaning operetionr. o8 airport delcmg 
opcretionr Only hone porWma 01 Ihe 
facdlty that are either involved io 
vehicle malatenana (mdudw vehlclr 
rehrrblhtatron mechanical rcpeln. 
palntlng. fuclmg. and lubricalron). 
equipment clearung operabonn. a:rpofi 
derclng operstlons. or wb~ch are 
othrrnise Idenllfied under progrcrphr 
(bl(l4) (I)-(vII] or (LX)-(XI] of this eectlon 
are aasoclated with indurtrlrl actlvlty. 

(lx) treatmelll worka trerting 
domcalic rewage ur any other sewdgc 
sludge or wurtcwater treatment devlcc 
or rlstem. used m the storage treatment. 
rrcgcimg and reclamatmon of municlpai 
or domesllc newage lnciudmg land 
dedlcakd to the dlsporal of wwagp 
sludge that are lOCdl@d ~ithm the 
co~finra of 0-t~ fac~ht) wllh a design . 
flowf l$ mgd or mnre or requbred to 
fire an hpprobed pretlcstnlrlll program 
undu 40 CFF4 part 403 hot InrlJded e:e 
farm lands domestic p trdens or lands 
used lor sludge management when 
sludge II beneficlaliy reused and which 
are no1 physIcaNy locnled In the 
confines of the facilrty. or aPeas that are 
In compliance with section MS of the 
CWA. 

1~) Construchon ~CIIVII~ InciJdlng 
cleenng. grsdlngand excavahon 
aclrwt~ea except operatIona that remA 
~1 the disturbance of lass then five awes 
of total land area which are not part of a 
larger common plan of de\ elopment or 
sale 

Ial) Faahtieo under Standard 
lndustnal Classifications 20. 21.22. 23. 
243-1 25 26& 267.27.283.265.30.31 
lc-cv 511) 323 M fercept WI) 35.58, 

37 (except 373). 36.39.4221-25. (and 
which are not olhcrwlee included within 
cetegonee (h)-(x)). 

(c) A&~cvtion requrremente for rtortn 
wuter dirchofges oeaocioted with 
tnduslrid activity-+] hd~v#uof 
opplrcotion. DLechagere of etonn water 
l reoclatsd wilh indu&fal l cUvity are 
raqulnd lo rp Iy for an indivfdual 
parrnIL ap 

flp 
ly ore pennil through l 

group epp cation or eeek coverage 
under a promulgated elorm water 
grncral pvmit. Facilltiae that are 
required lo obtain an lndlviduel permit. 
or any discharge of storm weter which 
the Dlrccfor b evehUng fw 
deeignation (rse 40 CRI 124.52(cJ] under 
pemgnph (m)(l)(V) of thle mctlon md is 
not l mwrlapel eeparule etorm eewer. 
and which ie not perl of a grwp 
l ppbcation deecrihed under paragrepb 
(q(2) of tbie eection. shall eubmit en 
NPDES application in accordance with 
rhe requiremente of 4 12L2l a~ modified 
and ruppiemcnted by the provieione of 
the remainder of thihir paragraph 
Applkontr for discharger Oompoeed 
cntlrelv of etorm wcrter shall eubmil 
Form I l d Form ZF Appkantr for 
duchurgel composed of rtorm wuter 
and non-storm watrr rhull rubout Form 
I. Form 2C. and Form 2F Appkenl~ for 
new eources or new cbsrhargea (as 
defined in j 122.2 of ha part) cornpored 
of dorm waler rnd non-storm water 
shall eubmit Form 1. Form ZD. end Form 
2F 

(II Except aa provided in 0 122 %(c#l I 
(ii)-( the operelor of a etorm water 
discharge esroclated with Ind!rstnal 
activity subject to this rection bhaU 
provldc 

[A) A site map rhowmg tupography 
(or bdlceting the outhne of drainage 
areas eerved by the oulfatl(e) covered in 
the epphcation if a topographic mai i6 
unavailable) of Ihe facility mcludmg 
each of its dramage end becharge 
structures. the drainage area of each 
storm water outfall. paved npeaa and 
bulldIngs within the dramage are(l of 
each storm walu outfall. each purl or 
prerent area ured for outdoor rlurage or 
disposal of aignifiunt matennla eecb 
l astlng Wuctural control mensure lo 
reduce pollutanle in dorm water runoff. 
materiels loading and euxns JreS8. 
arean whew peetrcidee. herbicides. soil 
condlkmers end fertlllzrr are appbed 
each or its bJXJdOll8 waste trealment. 
elorage or &rporal fecihties (indudkg 
each area not required lo have a RCRA 
permit which II ured for accumulating 
hazardous warte under (0 CFR 262 341. 
each well where fluidr from the fecdIty 
JR! in/e&d undergroruld: Springa end 
other w&e weter k&a which 
recerve tinem water dlechsges from Iire 
facility: 

(B) An eatimate of the area of 
Impervious rurfaces (includtng paved 
areas and bulldrng roofs) and the total 
ue~ drained by each oulrpll (wlthrn e 
mile rudrue of lbe Sac&y] and a 
narrative deecr@Uon of the following 
Slgnikent materia!e IhJt in the lhree 
yeen prior to Ihe rubmittal of thin 
l pplketioa have been treated, stored or 
dlePoeed in a menasr lo allow seporure 
to etorm weter, method al treatment 
etorage oc dieporal of euch materials; 
maleride management praclicee 
employed, in the three yeare prior IO Ihr 
l umtal d th:e l pph&~n to 
minimlee ooatad hy theee matenrle 
wilb Slonn wrtar mnom matenule 
loading and am areas the loca~on. 
manner and fmqm in which 
peetkldcr. betbidder. rod coodltloners 
and ktilleen are l p@td: the location 
and a deecriptkm of axnthg etwcttu~l 
l d wa-Dtnlclurlll control meseurcB to 
reduce pollutants in storm wator runoff 
and a deecripclon of the freatment the 
etorm water receives. indudrng the 
ultimate dLpoal of any rolld or fluid 
wostce other than by die&age: 

(C) A certificetion lhrt a?1 outfallr lhet 
rhould contaut storm waler discharges 
arsociated with indurtrfal acfrvity havp 
been tested or evaluated for the 
precrnce of non+torm waler drschargp- 
which en not covered by a NPDES 
pannri. ferfe for such non-elorm w0lC1 
dlachrrges may utclude rmoke lest& 
fluorometrlc dye teats. analysis of 
accurate schema&e. an well as other 
appropriate tests The certification shall 
Include a descnptlon of the method 
used the date of any testfnp. and the 011 
rite dralnegr poinla that were directly 
observed during a test. 

(D) Ruiehng infwmation regordmg 
Jl@kJnt leaks or ep~lls of touC or 
harardoua polhttentr at the fac~hy that 
have taken place within the three )ears 
prior to the rubmlttal of this spphcation 

(E) Quantitative date based on 
BernpIes collected dunng rtorm events 
and collected in accordance with 
0 122.2l of tNa part fmm afl outfillle 
contaiomg a e~orm waler dwhorge 
srrocirled with industrial activity fol 
the following parameters 

(I) Any pollutant limited v) en effluen 
guldehne to ~hicb the facih my ia rubject 

(21 Any pollulaal Wed in the facillty’l 
NPDES permit for rte process 
wastewater (if the fadtity is Jperalrng 
under an exi&ng NPDES pe.rmiil; 

(31 Oil and grease. pH. BOD5. COD. 
‘ES, total phosphonu. total Kjeldahl 
nitma. and nitrate plu: nitrite 
niUogMI. 

(I) Any Information oa the dndmr, 
required under pJBB#Jph $ IZUl~)( 
(1111 and (IV) of this part 
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(5) Flow mcaruremenlr or crlimaler of 
the flow rate and the total amount of 
discharge for lhe storm event(s) 
rampled. and the method of flow 
measurement or ertlmation: and 

(6j The date and duration (in hours) of 
the rtorm event(s) sampled, rainfall 
measurements or estunater of the storm 
event (In inches] which generated the 
rampled runoff and the duration 
between the storm event earnpled and 
the end of the previour mearurable 
(greater than 0.1 Inch rainfall) rtorm 
event (in houre); 

(Fj Opemton of a dlrcharge which ir 
compoacd entirely of rtorm water am 
exempt from the nqulnmente of 
4 ma rsx21. (8X31. (s)(4). [elW 
(sl(7l(tl. MW). and [e)(7)(v); and 

(C) Operaton of new sources or new 
discharges (as defined in 0 122.2 of lie 
part) which are composed In part or 
cnttrely of rlorm water murt include 
esttmates for the pollufanls or 
parameters Itsted in paragraph 
(c)(l)(~)(E) of thts eectlon innteed of 
actual samplmg data. along with the 
eource of each estimate. Operators of 
new sources or new discharges 
composed In part or entirely of storm 
water must provide quantitative data for 
the parameters hsted in paragraph 
(c)(l)(~)(E) of this section within two 
yeara after commencement of dttcharge. 
unless such dafa has already been 
reported under the monltonng 
requirements of the NPDES permit for 
the discharge Operators of a new 
source or new discharge which 1s 
composed entirely of storm water are 
extbmpt from the requlrements of 
0 122 21 (k](3)(u). (k](3j(ul). and (k)(5) 

(II) The operator of an existing or new 
starm water dlscharge that is associated 
wllh industrial actlvlty solely under 
paragraph (b)(lr)(x) of this section, (s 
exempt from the requirements of 
) 122 21(gl and paragraph (C)(Y)(I) of this 
sectlon Such operator shall provide a 
narrative descnptlon of 

(A) The location (mcludtng a map] 
and the nature of the constructlon 
acllvlty. 

(B) The total area of the site and the 
area ol the note that is expected IO 
undergo excavation dunng the hle of the 
permil 

(Cl Proposed measures includmg best 
menagemenl pracficee lo control 
pollutants In storm water dtscharges 
during constructron mcludmg a bnef 
descrlptlon of appbcable State and local 
erosion and aedlment control 
requlrcmenls 

(Dj Proposed measures to control 
pollutants In storm water discharges 
[h&l ~111 occur after construction 
opt allong ha\e been completed, 
mcl ding a bnef descnptlon of 

applicable State or local erdon and 
rediment control re 

9 
uirements: 

@) An ertlmale 0 the runoff 
cocfficlent of the rite and the Lncreare ln 
impervious area after the conrtmctlon 
addressed In the permit applloatton Is 
completed the nature of fill material 
and existing data describing the soil or 
the quality 61 the dlrchage~ and 

m The name of the recciti waler. 
ill;) The operalor of an axlAg or new 

dlrchage cornpored entirely of rlorm 
water from an oil or gar exploration. 
productton. procerdng, or b-erbnenl 
operation. or tmnrmladon facility le not 
required to rubmlt a permit lpplkation 
In accordance with paragraph (c)(l)(l) of 
this rectloh unleer the hcilityz 

(A) Har bad a dirchsrge of rtonn 
waler rerulling ln the dlrchrge of a 
reportable quantity for which 
nollIlcetion Ir or wae required pursuant 
1040CFR117.2l0r40CFR3026a1 
anytime rince November 16.1887. or 

(B) Has had a discharge of rlorm 
water resultmg In the discharge of a 
reportable quantity for which 
notification ir or wae required pumuant 
to 40 CFR 110 8 al any time rince 
November 16.3987; or 

(C) Contnbutes to a violatton of a 
water quality standard 

(iv] The operator of an existing or new 
discharge composed entirely of slam 
waler from a mining operalton l6 not 
required to submtt a permit apphcation 
unless the discharge haa come info 
contact with. any overburden, raw 
material, Infermedlate produclr. fmished 
product, byproducl or waste products 
located on the site of such operations 

(v] Apphcanls shall provide such 
other information the Duector may 
reasonably require under 0 122.2l(g)(W 
of 011s part to determine whether to 
issue a permit and may require any 
facility subject lo paragraph (c)(l)l111 of 
thus sectrcn to comply with paragraph 
(c)(1)(1] of this section 

(2) Croup opphcatran for drscharges 
assocrated with JnduSlrrOi llCtJVJty h 
lieu of indivtdual apphcallons or notice 
of intent lo be covered by a general 
permit for storm water discharges 
associated with industrial activrty. a 
group apphcatlon may be filed by an 
enuty represenling a group of applicants 
(except facihber that have existmg 
individual NPDES permtfs for rtorm 
water) that are part of the same 
rubcategory (see 49 CFR subchapter N. 
pert 105 to 471) or. where such grouping 
is inapplrcable. are rufficlenlly similar 
as to be appropriate for general permit 
coverage under ) 122 29 of lbrs part The 
part I apphcatlon shall be rubmltted IO 
the Office of Water Enforcement and 
Permits. U.S EPA. 101 M Slreel. SW. 
Washington. DC 29489 (m-338) for 

approval Once a part 1 applicel~on IO 
approved. group apphcants are to 
submit Part 2 of the group eppllcatton to 
the Oflice of Water Enforcement and 
Permits. A group apphcatlon shall 
conrist of 

(I) Parf I Par1 1 of a group application 
shall: 

(A) Identify the parttcipanls in the 
group epphcation by name and location. 
Facilities partrctpating in the group 
application ihall be listed In nine 
rubdlvtsions. based on the facility 
location relative IO the nine 
precipttatton zones tndtcated in 
appendix E lo thir part. 

(B) Include a narrative dercripllon 
rummarlzing the tndustrial aclinlles of 
participants of the group apphcatlon and 
explaining why the parllclpants. as a 
whole. are suficlently similar to be a 
covered by a general permit 

(C) Include a IISI of stgmficant 
materials stored exposed IO 
preclpitatlon by partlctpants in the 
group apphcatlon and materials 
management practices employed to 
dlmuush contact by these materials wtth 
preclpltatlon and slot-m water runoff. 

(D) ldenttfy ten percent of the 
dlschargers partlclpatmg In the group 
apphcetlon (with a mIntmum of 10 
dischargers. and either a mmlmum of 
two dischargers from each preclprtalton 
zone indicated In appendix E of thrs part 
In which ten or more members ol the 
group are located, or one dtscharger 
from each preclpltatlon zone tndlcated 
Ln appendix E of this par1 In which nine 
or fewer members of the group are 
located) Irom which quantttatlve data 
will be submitted In part 2 11 more than 
2.000 facllltles are rdentdied tn a group 
apphcatlon. no more than 300 
dlschargerr must submu quantltatlve 
data in Part 2 Groups of belween four 
and ten dischargers may be formed 
However, In groups of between four ano 
ten, at least hall the faclhtles must 
aubmlt quantltatlve data and at least 
one faclhty In each prectpltatlon zone In 
which members of the group are located 
must rubmlt data A descrlptlon of why 
the faclhtles selected to perform 
ramplmg and analysts are 
represenletlve of the group as a whole in 
terms of the mformatlon provided in 
paragraph (c)(l) (I)(B) and (I)(C) of this 
aectton. shall accompany this sectlon 
Different fsclorr ImpactIng the nature of 
the r~otm waler discharger such as 
processes used and material 
management shall be represented to 
the extent leasable In a manner roughly 
equtvalent IO their proportlon In the 
group 

(II) Part 2 Part 2 of a group 
appllcatmn shall contaln quantltattve 
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dais INR)Es Form ZFL as mod&d by 
paragraph (c)(l) of this scckm. IO lhal 
when part s rnd part 2 of the group 
application l ru taken tog&a. a 
complete NHIES l ppkation (Form 1, 
Form 2C and Form 2fl can be eveh~akd 
bc each dacbarger idenllfied in 
paragraph (c)(2)(1)(D) of this scc~oo. 

(d) Apphcafm reqwrrntenls fat Iage 
undmedun nwnx~palaepute rtorm 
uuer &acIiager The opera- ol a 
discharge frcnn s kga armrxhun~ 
munldpal #eparalc rlarm uwer or a 
municipal wpamle rlam uwa that la 
deslgnatad by rhr Director rmdct 
pvrgrapb WW) of thlr -oa. MY 
wbmlt l jurisd~dioa-wide ar ryrtan- 
wide permit l pphcatim. Wher+ man 
than auc public cnwy ownr or apasta 
a municipal separate storm wwer withm 
l geographic area (including adjacent or 
iatcrconnccted municipal -la 
rtonn newer syrtems). ruch operatam 
may be a coapphcanl to tk same 
l ppllcalio& Permit l pphcations ror 
dlscherges from large and ma&urn 
munlc~pal slorm rewm or munic@l 
storm sewers dealgneted under 
Pnacr;grtrph @Ml)(v) of this rectaon rhall 

11) Pdrf 1 Part 1 of Qe apphllon 
shall consist of. 

(I) Geneml rnformo&oon The 
~ppl~cantr’ name. eddreas. telephone 
number of contact person. ownersblp 
alehu and stalus as a Shle or local 
gotemment enllty. 

(11) &al oulhor~~y A description of 
cxistmg Legal authonty lo control 
dlscharges to the munlupal separate 
storm sewer syslem When existing 
legal autbonty is not sticient to meet 
the cntena provided in paragraph 
(d)(Z)(l) of this secllon. the descnption 
shall lrst additional authorities as will 
be necessary to meel the &ens and 
shall include a schedule end 
commllment lo seek such sddltlonal 
authonty that will be needed IO meet the 
cnterla 

(III) Source rdenlrficalion (A) A 
descnption of the hlstonc use of 
ardmancer. mdance or other controls 
which limited the dlscharge of non. 
storm water discharges lo any PubLcly 
Owned Treatment Works serving the 
rame area aa the municipal separate 
storm sewer rplem 

@) A USGS 7.5 minute ropograpk 
map (or equivalent topographrc map 
vnth a scale between 110.01X1 and 
124.ooO If cosl effectwe) extandmg one 
mile bebond the aervlce bouodanes of 
the mmcrpal storm rewer system 
corered by the pemHt apphcatton. The 
fdtOwng mformahon#hal! be pmvrde& 

III The locetlon of known munlcrpal 
llorm lewer nyrlem uutfalls dvfchargng 
Ii, walm of the Umted Slalcl: 

(2) A deauiption of rho land tWC 
activities (cg division8 hrdicatmg 
undeveloped. residenhsl. commercial. 
agicultnral and indastrisl uses) 
l almpMlad uilh crumska cd 
pop&Gun densltia and probled 
growth for a ten year al wtthin Ihe 
drainage area urwul r y Ie sepamte 
WWOI sewer. For l rcb land use type. an 
ertimate of an l vemge nmofl coefficient 
shall be ~NV&M 

(8) ‘Ibe loatioa and a desblption of 
the rctlvitlea of lbe facllily of 0ad1 
cumody apeming or dosed municipal 
IuuUiU or otbvr beatmeot rtonge or 
dbpo8alfedDtyformunidpalurrtc; 

(r)Tbe locanon and the t 
number of soy knowo di P ergs to the 
munidpal storm sewer that has been 
IMued 8 NPDB permit: 

(5) The laatioo of major sln~ctural 
cafdrch far rionn water dudmge 
(relention basins. delentlon basins. 
major infiltration devfces. tic): and 

(6) The Identificastlon of publidy 
owned Parke. recreational areas, and 
her open lands. 

(iv) Dirchurge chumcterizution (A) 
Monthly mean rain and snow fall 
estimates (or summary of weather 
bureau data) and the monthly average 
number of storm events 

(B) Existing quanhtahve data 
describmg the volume and quahty of 
dlscheger from the munlclpa1 rlorm 
sewer. including a descnphcm of the 
outfalls sampled. samphng procedures 
and analflcal methods used. 

(C) A 11~1 of water bodies that receive 
discharges from the mwclpal separate 
dorm sewer wyrtem. includmg 
downstream segments, lakes and 
estuaries. where pollutants from the 
system dIscbarges may accumulate and 
cause watadegmdatlon and a bnef 
dercriptlon of known water qushty 
impacts At a mtmmum. lhe descnptron 
of impacts shall include a descnphon of 
whether the water b&es receiving such 
dlscbarges have beew 

(1) Assessed and reported Ln seclion 
305(b) reports submlned by the State. 
the basis for the sssessment (evaluated 
or monitored). a summary of dcslgaafed 
use support and attamment of Clean 
Water Act (CWA] goals (fishable and 
swimmable waters). and causes of 
nonsupport of deslgnated uses. 

(2) Ltrkd under sectlon 304(1)(1)(A){i), 
aechon 3~(l)(A](u). or reclion 
XM(lHl)(B) of the CWA that Is not 
expected IO meet water quality 
standards or waler quality goals. 

(3 l.mtecl In State Nonpomt Source 
Assessmenlr required by sectmn 319(a) 
of the CWA that. without addltronal 
acllon to contrul noupoint sources of 
pollutton. cannot reasonably be 
expected lo atistn or mamtain water 

quality rtandards due lo 8lorm sewen 
consllucfion. highwey meintenana l m 
nmoff from municipal landfills and 
mumclpal sludge adding rlgrdficant 
pollution (or amtribatlng to a v&&tioa 
d water quality stmtdardst. 

(4) ldcntified and classified accord@ 
to culrophic colKlltfon of publicly owned 
lakes listed In State reporta nqukd 
under section Sl4(a) of the CWA 
(lndnde Ihe foUowlng: A daacrlption of 
those publldy owned laLer for which 
uurrnkI?owIlIobelmpalrrd;r 
delcnpllon of pmcedures, proawes and 
methadm to conbol the discharge of 
pollutants from mwklpal separate 
storm sewers into such laker; and a 
descrlptioo of methoda and p~~~&~ras 
to nrtom the qualily &I such lakes); 

15) Area8 of concan 01 tbo Great 
Laker ldenti5ed by IIKJ lnkn~tional 
Joint Commission; 

@) Derlguated estuaries under the 
National Estuary Program vader sactim 
320 of lhe Cwk 

(7) Recagulwd by Qe applicant as 
highly valued or aensitic waters 

(8) Defined by the Slale or US F&I 
and Wddhfe Senrican’a Nelronel 
Wetlands lnven~ory na wethdu and 

(8) Found to have pollutants ln bottom 
BedIman& fish tissue or biosurvey data. 

(D) F~ldrctuen~. Results of a fir 
screenlog anrlym for Illicit mrmect 
and Illegal dumping for e&u saiectcb 
fietd screemng points or major outfalls 
covered in the permit applrcatiw At a 
minimum, a screening analFiB shall 
Include I narrabve dascnptroe for 
eilher each field screening point or 
ma)or outfalL of nsual observahons 
made dunng dry weather periods. If any 
llow is observed. two grab samples shall 
be collected dunng a u hour pcrlod 
with a minimum penod of Iw houn 
between samples. For all such samples. 
a narrative descrlpllon of the color. 
odor. turbldrty. the presents of an oil 
sheen or surface scum as well as any 
other relevanl observelions rrg8rdllrg 
the potenlial presence of non-storm 
water dscharges or Illegal dumping 
sh611 bs provided In addition, a 
narrellve descnption of the ttsdts of a 
field snalysla using suftable methods 10 
estimate pH. total chlorine, total copper. 
total phenol, and detegenlr (or 
surfactants) shall be pronded along 
with a description of the Row rate. 
Where the field analysis dam nol 
invo~ analytical methods approved 
under 40 CFX pert 138. the apphcant 
shalt provide a descnpbon of the 
method used includmg the name of the 
manufacturef of the lest method alone 
with the range and accuracy al the ’ 
Field screerung pomts ahall be alhe. 
major outfalls or other outfan points 6 
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rny 0tbe.r point of access ruch as 
manholea] randomly located thmughout 
the storm uwcr system by placing a 
grid over a dramage syrtem map and 
idcntifymg those cells of the grid whkh 
contain a segment of tbe storm sewer 
ryrtem or major outfelL The field 
rcreenLng points ahall be catabliabed 
using the following guidelines and 
crlterie: 

(I) A grid system consMing of 
erpendicuhu north-soutb and east-weal 

iin u spaced I4 mile a 
overlayed on a map o P 

art shall be . 
the munidpal 

atom0 rrwer system, creating a series of 
cauai 

[Z) AU C&I that contain a segmant of 
thr storm uwer system shall be 
identified: one field screening point shall 
be relectcd in each cell; ma}or outfalla 
may be used as field screening poinb; 

(3) Field screening points mhould be 
located downstream of any source8 of 
suspected illegal or illicit actrvit 

(I) Field screening points she lr be 
located to the degree practkable at the 
farthest manhole or other eccerelble 
Iocatlon downstream in the system, 
wlthm each cell. however. rafety of 

P 
erronnel and eccessibihty of the 

ocalfon should be considered tn making 
Ous determination: 

(5) Hydrological conditions; total 
dramage area of the site: populauon 
density of the site. traffic densi@ age of 
the structures or buildings in the area: 
history of the area: and land use types; 

(6) For medium mumctpal separate 
storm sewer systems. no more than 250 
cells need to have IdenMied field 
acreenmg pomts. in large municipal 
separate rtonn sewer systems, no more 
than 500 cells need to have Identified 
field screening pomk cellr established 
by the gnd that contem no storm sewer 
segments will be ehminn&d from 
conaideratlon. if fewer than 250 cella in 
mecbum municipal sewers are created 
and fewer than 500 us large systems are 
created by the overlay on the munkrpal 
sewer map then aU those cells which 
contam a segment of Ihe sewer system 
shall be rubtect to field acreemng 
(unless access to the separate storm 
sewer system II unposr~ble). and 

(I) Large or me&urn mwnpal 
reparele storm sewer ryslemr which are 
unable to utke the procedures 
described tn paragrapha [d](l)(lv)m) (I) 
through (6) of Thor secbon. because a 
auffrclenlly detelled map of the aeparete 
storm sewer ryrtema ~a unavalable, 
shall field screen no more than 500 or 
2.W major outfaIls respecWely (or all 
major oulfalh m the rystem. if less). Ln 
such CucumLstance~ the applicant aball 
eetebhsh a gnd s)atem consrstmg of 
nonh-so& and east-west lures spaced 
5+ TT Ile aparl a8 an overlay to the 

bouadariar of the muddpal rtom sewer 
ryrtem lhereby creattng a series of 
cdl* the applicant will then select 
major outfalls in as many ceUs as 
possible unt11 at least 500 major outfalls 
(large munidpaher) or 250 major 
0utfmUs (medhun municipalties) are 
deck& a Bold screeniq analysis shall 
be undertaken at these major outfah. 

(E) Chan?crcr;iatian plan. krfomution 
and a proposed program to meet the 

Zi!tZE!.“s”’ ucr 
rgwh WWULII) Qf 

deauIptioa shall 
LndpQ: thm bcatiom of 0utfaUs or Betd 
scredng point8 l ppmprlab for 
rapaantative data e2dmcfion under 
pursnph (dI~2WWUV uf ti s=tion. a 
&a&ptlon of why the c&all us tleld 
ScrelmnIng point la npfeuntadw. the 
aemsau during whlcb aampliag Is 
intended, m duaipdon of the samplhg 
equipment. ‘Ibe propored .jocatloo of 
outfaUr or field screen@ points for mcb 
sampling should nlkct water quality 
concerns (~8 paragraph (d)(llWl(C) of 
thir section] to the extent practicable. 

(v) Management progmmr. (A) A 
description of the exlating management 
programs to control pollutant4 from the 
municipal separate storm sewer system. 
The dercripuon ahaU provide 
information on exlrting structural and 
source controls. includmg operation and 
maintenance measures for structural 
controls, that are currently being 
implemented. Such control4 may 
include. but are not limited to. 
Procedures to control pollution resulting 
from conrtrucbon activldeai floodplain 
management controls; wetland 
protection meauurer; bast management 
practicer for new subdlviaions. and 
emergency rpti rerponae programs. The 
desciiptiin may address cont@s 
l stabbshed under Stale law aa weU as 
local requiremenlk 

(B) A description of the existing 
program to Identify illicit connecbons to 
the municipal storm aewer system The 
description should include inspecnon 
procedurea and methoda far detecting 
and preventrng ilkit Bscbarger, and 
describe areas where this program has 
been implemented. 

{VI) Fiscal msomea. (A] A 
description of the financial resources 
currentl 

T 
available to the municipality 

to camp ete part 2 of the permit 
rppkahon. A dercripuon of Is 
munldpality’r budget for sxlsting storm 
water programs, induckg an overview 
of the mu~.Icipality’r finandal PCIIXNXI 
and budget, hclud.lng overall 
indebtedness and assets. and aourcee of 
fundo for storm water 

(2) Port 2 Part 2 of i 
r~grama. 
e rppUcatioa 

shall consirt of. 
(I) Adequate legal outh@v. A 

demonabatlon that the appkant can 

operete pursuant to legal l utbonty 
eatablirhed by stalufe. ordmance or 
serier of contracta which authorizes or 
enables the apphcant at a minunum to. 

(A) Control through ordinance. pennI L. 
contract order or rdar meana, the 
contribution of pollutants to the 
municipal storm sewer by storm water 
diacbuges associated with lndustnal 
activtty and the quaLty of storm water 
discharged from sites of industrial 
l cwiitr 

(B] ProMbit through ardinurce. order 
ur abnhr means, illid d&charges to the 
muaidPal separate storm aeweI; 

(cjcidrolthfcmgbofdinancaordel 
O?ShilU-tbcdkhU@tO~ 
munldpal separate rtonn sewer of 
spilla, dump@ or disposal of materials 
other than atom water 

(D) Contml through interagency 
agreements among coappbunts the 
conrrfbution of poUutanta !kom one 
portion of the mtiapal system to 
another portion of the municipal system: 

fE) Require compbance wtth 
conditions In ordraancer. permrta. 
contracta or orden; and 

(Fj Carry out all inrpection. 
surveillance and monrtonng procedures 
necesrary to determine comphanu and 
noncampbance with pernut condltlonr 
including the prohlhhon on illicit 
dischsger to the municipal separate 
storm sewer. 

[b) Source idenfrfrcoUon The location 
of any major outfall that cbrchager to 
waters of the United Staler that was not 
reported under paragraph (dlllIWiHB)(JI 
of thin sectron Provide an inventory. 
organized by watershed of the name an3 
address. end a descnphon (such as SIC 
coder) whch best rellecta the principal 
product8 or rerviur provided by each 
facility which may dlacharge. to the 
munlcfpal separate storm sewer. rtorm 
water arsocleted ~th industnal 
acbwty: 

(id) Chcfmcfer~zaf~on data When 
“quantitative data” for a poUutaot are 
required under paragraph 
(d)(a)[ui)(A)(I) of tlus paragraph, the 
applicant must collect a sample of 
effluent in accordance wrth 40 CFII 
122.2l(g](7) and analyze it for tie 
pollutant III accordance with analyt.4 
methods approved under 10 CFR part 
138. When no analytical method ia 
approved the applicant may use any 
aultable method but mull provide a 
description of the method The applicant 
must provide information cbaractenaing 
the quality and quanlrty of drscharges 
covered in the pernut appbcauon. 
hC\Uduyl 

(A) Quantitative data born 
repreaentatwe outfalls deslIplrttd by tbe 
Duector (based on informabon mcelved 
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in part 1 of Iht spphcabon. Ihe Direclor 
6hali de6lgnak between five and ten 
oulfallr or field 6cnening point6 a6 
reprerentellve of the commercial. 
re6ldcnt~ai and industrial land use 
l ctivitier of Ihe bsinage area 
conkhuhg to the syrlem or, when 
lhem am lerr th6n five outfall6 covered 
in the Appilcation. the DIrector shall 
derignate ail outfalir) developed a8 
rollow8 

(1) For each outfall or field screening 
point designated under this 
rubparagraph, sampler rhall be 
wllechd of rtonn water dkcharger from 
Uuw rtonn eventa occurring a! IcArl one 
month rpert in l ccordrncc with the 
requirements al i 122.Zl(gl[7) (the 
Director mey allow exemptkonr lo 
umpiing three 6torm even16 when 
ciimrtlc condIllon CmAtt! good cAu6e 
for ruch exemptions). 

(2) A narretive dercripllon rhrii be 
provided of the date And duratron of the 
rtonn l venl(6] sampled. ramfali 
e6timakr of Ihe storm event which 
generated the sampled dlschage and 
the durahon between Be rtorm even1 
rempled and the end of Ihe previous 
measurable (greater than o 1 Inch 
minfali] rtorm event, 

(31 For rempies collecled And 
described under paragraph6 (d)[Z)(ul) 
(A)( I) And (A)(Z) of Ihlr 6ecllon, 
quaniltsll\e data shall be provided for 
Ihe organic pollulants llsted m Tsble Il. 
the pollutant6 hsted In Table Ill itox~c 
melair. cyamde and total phenolr) of 
Appendix D of 40 CFR part 122 and for 
the followmg poilulanls 
Total ,ulpcndeJ solIds (TSSI 
TohI dla,olvcd molldl ITDSI 
COD 
BOIX 
011 and greasr 
Fecal colrlonn 
Fecal wreptococcus 
PH 
Total klrldahl nitrogen 
Nl~re~r plus nIlrIle 
Dlwolrcd phosphorus 
Total ammonia plus oganlc n,lrogen 
Total phorphoru6 

idI AddItIonal hmlted quanlltetwe 
dela required by the Director for 
delermmmg permll condltlonr (the 
Dlreclor mey require that quanhtatave 
data shell be provided for eddlllonal 
paramelerr. and may erlabhsh samphng 
condIllon 6uch a6 the locatIon. 6ea6on 
of sample collecllon. form of 
preclpllalion (mow mell. rslnfell) And 
olher paremeterr necessary lo m6ure 
representalIkeness] 

IS] Estimates 01 Ihe annual pollutant 
load of the cumufallve dlrcharges lo 
walers of the UnIted States from all 
ldentlfbed mumclpal outfalls and the 
event mean concentrotlon of the 

cumulative dNhsrge6 to water6 of the 
United State8 from ail identified 
municipal OUtfAii8 during A rtorm event 
(Ar dncrlbed under 0 12~2l(c)(71) for 
80R. COD, TSS. dilsoived 6ohd6. lolaI 
nitNge!L total 6InInOniA piU8 OrgAfIiC 
nitrogen, total phorphorur. dirrolved 
phosphoru8. cadmium. copper. lead. And 
zinc. E6timAter rhali be Accomprnied by 
A drrcriphon of Lhe procedure8 for 
crtimr~ng conatitnent load6 And 
concentrationr. tncluding any modcUing. 
drta Anriyrir. And c~ickdatioa melhod6; 

(Cl A proposed schedule to provide 
astimrt68 lor each m8jor outfall 
identtfied in either pAmgmph (d](ZHii) or 
(d](lHiii)(B)(Y) of thi6 8ectton of tha 
8eaIonrl pollutrnt load and of the event 
mean c0ncentrAtion of a raprerentative 
rtonn for Any constituent detectad tn 
any rample required under pArAlpAph 
(d)(t)(iii)(A) of Lhir aection: And 

(D) A proposed monitoring program 
for representalrve dala c0Uection for the 
term of the permit that dercrtber the 
location of outfall8 or field rcreening 
point6 to be rampied (or the loulion of 
inrtream rlations), why the loution i6 
repnrentatlve. the frequency of 
ramphng. parameters lo be rampled, 
And a description of rampilng 
equipment 

(iv] Proposed management ptvgrum A 
propored manAgemen program covera 
the durstlon of the permll It #hell 
Include a comprehenslve planning 
process whlcb Involve6 public 
parllclpallon And where necessary 
mtergovemmentel coordmellon. to 
reduce the discharge of poliulanrr to the 
maximum exlenl practlcAble U6lng 
managemenl precticcc. control 
technique6 and syslem. de6ign And 
engineering methods. and 6uch other 
provisIon which are appropnale. The 
program rhail also Include A description 
of staff and equipment Ave~lable to 
implement the program Seperate 
proposed program6 may be rubmltted by 
each coapphcanl. Proposed progrems 
may impose controls on 6 rystemwlde 
besl6. a watemhed barer. a junsduzlron 
bA616, or on mdlvidual oulfelir. Proposed 
program6 WIII be considered by the 
Director when developmg pennIl 
condltionc lo reduce poliutants in 
dlschargee to the maxlmum extend 
practicable Proposed management 
program6 shall descnbe pnontles for 
lmplementmg controin Such programs 
shall be bared on. 

(A) A dercnptlon of slructural And 
6ource control tTICA6UE!6 lo reduce 
pollutants from runoff from commercidl 
And resldenllal Area6 theI are 
dircherged from the municipal 6torm 
6ewer syslem that are to be 
lmpiemented durmg the life of rhe 
permit accompamed with An e6tlmate of 

the expecled reduction of pollutant 
ford6 and 6 propored rchedule for 
implementing 8uch conlmlr At A 
minimum, the delcription 8haii indude. 

(1) A dercription of maintenance 
Activitier and a maintenance rcheduie 
for rtnrclural controls lo reduce 
pollulantr (including lloatrble~) in 
diecharger km municipal reparete 
6tom1 sewers; 

(2) A d68crlptiOn of planning 
procedure8 including a coxnprehmrlve 
marter pirn to develop. tmplement and 
enhce control8 to reduce the dlrchage 
of poUuUnt6 from municipal repaWe 
rtonn sewers which retcalve dircbrrge8 
from area6 of new dewiopmenl and 
rignificanl redevelopment. Such piAn 
rhali addrear controin to redurx 
pollutant6 In dkhager from municipal 
repamte rtorm rewen after conrtruction 
in completed. (Control6 to reduce 
pollutantr in dirchager from municipal 
repsrAte 8lorm rewen conlain@ 
conrlnrction 8ite rwroff are addreared m 
paragraph (d)(Z){lv)(D) of lhls rection. 

(3) A deraiption of practrcer for 
operating and m~int~iaing pubhc 
rtreels, road6 and highway6 and 
procedure6 for mducmg the impact on 
nceivlng water6 of dIschAger frOm 
municipal 6torm rewer ryrtema. 
inciudmg poilutanlr discharged as a 
reruil of deicing ac!tviUer. 

(4) A dercnptlon of procedure6 lo 
As6ure thhal flood menagemenl pro]ecls 
a66e66 the impac!r on le water quahty 
of receiving waler bodler and thal 
exlslmg rtruckr~l flood conlrol device6 
have been evaluated IO determine of 
retdittmg the device lo provide 
eddlbonal pollulanl removal from 6tOm7 
weter I8 ferabie. 

(5) A dencnption of A program lo 
monitor pollutant6 in runoff from 
operatmg or closed municlpai landfills 
or other treetmenl. rtorage or dlrposal 
facilitler for munlc;pal waste. which 
shell ldentliy pnorllles and procedure6 
for in6peclronr and e6tabhrhing And 
implementing conk01 measure6 for such 
dIschager (thir program can be 
coordmrtecl with the program developed 
under paragraph (d)(Zl(lv)iC) of lh16 
recllon). And 

(6) A dercriptlon of a program tlr 
reduce 10 the maximum extent 
prACtlCAbl6.pOllUlAnt6 in discharges 
from municipal reparale storm sewem 
666ociAted With the AppilcAtrOn Of 
perl Icider. hcrbiclder And fertditer 
which will include, 16 appropnate. 
control6 such as educational ecUwlles. 
permlts. certlhcatlonr And other 
meaeurec for commercial l pplrcatorr 
end dlstclbulors. And control6 for 
Apphcellon In public nghl-of-way6 Am 
al munlclpal facrlitles 
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(B) A dercnpllon of a program 
including a Jchcdule. IO de&cl and 
remove (or require the dkharger IO the 
munidpai Jeparate Jlorm 8ewer IO 
obtain a wparate IWDES permit for) 
iliicil dircharger and improper dirpoaai 
In10 lhe Jlorm newer. l%e propo8ed 
program rball include: 

(I) A description of a program, 
inciudmg in8pecUow IO implemeal and 
enforce an ordmance. order8 or Jimilar 
means to prevent ULcil dischuge I0 Ibe 
municipal Jeparale rtonn newer 8yJlem; 
t; program deru IpUon JhaU l dbgr 

Le Y 
80fiUcitdi~charge8,howctvu 

ollowhg alagory of non-8torm 
water dircharger or flow8 Jball bc 
addreJJed wbere 8~31 QJchargeJ are 
identified by Be municlpah~y an rourcer 
of pollutanta lo walera of the United 
Staten: waler 5s flurbiag. ha&cape 
htgei~~~, dlverted e~nam flowa, ri~b~ 
ground waten. nncontamlnakd ground 
waler infiltration (as de5ed a1 10 CFR 
3!5.2005(20)) lo reparale Jlorm rcwera. 
uncomlaminated pumped ground water, 
discharges from potable waler rources. 
foundetlon draina, air con&Uoning 
condenrahon. irrigabon water, rprmgs. 
water horn crawl rpece pumps. footing 
drainr. lawn walenng. indlvlduei 
residenhel car washq, flow, from 
npanan habItal and wedands. 
dechlonnared Jwimmmg pool 
discharges. and JIreel wash waler 
(program descnpllons shall address 
discharger or ilows from fire fighrmg 
only where such discharges or flows are 
idenhfied as significant 8ources of 
poliu(anls 10 waler8 of le Urnled 
Stales). 

(2) A descnphon of procedures lo 
conduct on-gomg field Jcreenrng 
actlvitles dunng Ihe life of Ihe perkI. 
indudmg areas or IocatJonr that will be 
evaluated by such field ecreells. 

(3) A descnptron of procedure8 to be 
followed to lnvestlgale portions of the 
reparate 8lorn1 newer system that. based 
on the results of Ihe held screen, or 
other appropnale mformabon. mbcale a 
reasonable polenbel of conlammg IIIICI~ 
dlechager or olher Jources of non-Jtoun 
water (such procedures may mciude 
ramphng procedures for constltuenls 
ruch as fecal cohfonn. fecal 
rtreptococcus. rurfectanls (MBAS). 
resldual chlorine. Cluondes and 
potaesnmk. tesbng with nuoromelnc 
dyes, or conductmg u1 slorm sewer 
mspechons where safely and other 
conslderatlons allow. Such descnphon 
ahall include the locallon of storm 
sewers that hebe been ldentlfied for 
such e%&luahon). 

(4) A descnphon of procedures to 
prevent conlam. and respond lo ep~lis 
Ihdf ma) discharge Inlo the munlclpal 
separate slorm sewer: 

(5) A description of a program to 
promok publicize. and faciii~atc public 
reporting of the prerence of iiiiclt 
dirchager or water quality impeclr 
aasoda!ed with diuhargea from 
municipal separate rtonn rawem 

(a A dercriptlon of eduuUonrrl 
acbvitle8. public informatIon activilres. 
gnd other appropriate activitier to 
fadiitale &a proper management and 
dl 

T 
nd of used OII and Ioxk maIerial8: 

an 
[fl A deruiption of oonIrol8 to limit 

MiltraUon ofsaepage ~NXI munidpal 
aanhy sewers lo muddpal wpamte 
rtorm rawer8yBlelM wbem lleanmry- 

’ (C) A dercripHon of a plosrun to 
monitor and conbol pollulannlr in Jtorm 
water dkbargu Io muaidpal Jyrlem~ 
from munidpal landfill& kardou8 
warte Iream& di8 

r 
al and recovery 

facilitler. indurlrial ci!iUeJ that are 
rubject lo 8ectioa 913 of title RI of Ihe 
Superfwrd Amendmentr and 
ReauIhorizaUon Acl of 1QM (SARA). 
and hduatrial facilitier that the 
munidpal permit applicant determiner 
an contributing a JubalanUal pollulant 
loading lo Ibe municipal rtorm newer 
Jyrtem. The program Jhall: 

(I) Identify priorities and procedure8 
for mspeclions and eslabbshmg and 
implementrng control measures for 8uch 
dlschages; 

(2) Deecnbe a moniloring program for 
Jlorm water discharger arrociakd with 
Ihe industnal facihtles idenhfied in 
paragraph (d)[Z)(lv)(CJ of this section. to 
be implemented dunng the lena of the 
permit. including le Jubmierion of 
quanhlative dale on Ihe following 
constituents- any poilutan!~ limited In 
effluent guidelines rubcategories. where 
applicable: any polLtan bsted in an 
existing NPDES permit for a fadlily: 011 
and greare. COD, pH, BOIL. TBS. lotal 
phosphorus. total Kjeldahl nilrogen. 
nitrate plur nitnte nitrogen. and any 
InformaUon on lscbarges required 
under 40 CFR 122 21(g)(7) (III) and (IV) 

(D) A description of a program to 
implement and maintain JWIICW~ and 
non-JUuctural beat managemenl 
practicer IO reduce polluIanl8 in 8torm 
water runoff from construction rile8 to 
Ihe munlcipai Jlonn Jewer Jyrtem. 
which Jhaii include. 

(1) A description of procedures for 8lle 
planning wbch Incorporate 
consideration of po!enIial water quahly 
Impacts: 

(2) A deacriplion of requiremenlr for 
nonrkuclural and Jtruclurai beat 
management precbces; 

(3) A descnphon of procedures for 
idenhfying pnoriher for in@ecImg 8iIes 
and enhcing control measures which 
connder Ihe nature of fhe conrkuchon 
acIrviIy. topography. and Ihe 

cbaractenrIic8 of roil8 and receiving 
water quality. and 

(I) A deJcnpUon of appropriate 
educalionai and treming mea8ure8 for 
construction rile opemlon. 

(v) Ausersm~nt of canlnok EMmaled 
nducIlon8 in loadmgr of pollutant8 from 
diIchacge8 of municipal Jlorm Jewer 
conrliluentr from munlcipai Jtorm Jewer 
Jyrlemr expected as Be result of the 
municipal rlorm waler quality 
managemanr -am. The aueramenl 
rhali l lro idenlify known impact8 of 
rtorm water controir on ground waler. 

(ti) fiuwl analysis. For each &al 
year to be ooverad by tbs parmk a 
fiil l naiyJi8 of lbe nece88ary apital 
and operation and maintenance 
expenditurer neoerrary to accomplish 
the acUvitie8 of the unarm under 
paragraphs (d)(2) (ii) azd (iv) of thb 

reclron. Such analvria 8haU include a 
description of the iource of fund8 LhaI 
are proposed to meet the necessary 
expewhrea including legal mlriclionr 
on Ihe use of Juch funds. 

(vii) Where more Ihan one legal l nUIy 
rubmU an application. ~he applkalion 
rhall con\am a deJcripbon of rhe roles 
and responslblhher of each legal entity 
and procedures to ensure effective 
coordmalon. 

(nil) Where requirements under 
pawwh l4~lHlv)(El. l4l2llW. 
(d)(2)(m)(B) and (d)(2)(lv) of thus rectlon 
are not practicable or ar8 not applrcable. 
the Dueclor may exclude any operalor 
of a discharge from a municipal 8eparate 
storm sewer which is deJignaIed under 
paragraph (a)(l)(v). (b)(4)(u) or (b)(7)(11) 
of this rechon from Juch requiremenls. 
The Director shall nol exclude Ihe 
operator of a dlrcharge from a municlpai 
separate storm rewer ldenhfied In 
append\% F. G. H or I of parl122. from 
any of Be permit apphcahon 
requlremenls under this paragraph 
except where authorized under lhls 
8echon 

(e) Appltcaoon deadhnes Any 
operator of a point source required to 
oblam a perrru~ under paragraph (a)(l) 
of lhi8 Jection Ihal doe8 not have an 
effective NPDES permit covering its 
slorm waler outfall8 rhali Jubmll an 
apphcahon In accordance with the 
followmg deadimcs 

(I) For any elorm waler discharge 
associated wilh industrial acIlvily 
identified u1 paragraph (b)(l4) (I~+I) of 
this ~ecbon. Ihat IS not part of a group 
apphcatlon as described In paragraph 
(c)(2) of thn sechon or which II no1 
covered under a promulgated 8torm 
waler general permit. a permit 
apphcatron made pursuant to paragraph 
(c) of IJIIJ sectIon shall be rubmIlled lo 
the Dlreclor by November 18.1991. 
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(2) For any gmup l pptication 
rubmilted in accordance with paragraph 
(c](2] of thir mcuon: 

(I) Part 1 of the application lhali be 
rubmitled to the Director. Office of 
Water Enforcement and permlu by 
Much ia mm: 

(ii) Bawd on information in the part 1 
l pplicattoh the Director wiu rppmvc or 
den 

h 
the member8 in the group 

l pp ution within 6~ dayr after 
receiving part 1 of the lpoup l ppIicaUon. 

(iii) Part 2 of the l pplicaUlXl rbrll be 
aubndltad to the Director. O&e of 
Water Enforcement and w(r no later 
than 12 montba rftcr thm dale of 
approval of the part 1 ap~licatkn. 

(iv) FacilMer that are mjectd l e 
membera of a group by the parmltlfne 
l utharity rhall bavs 12 montha to file an 
Lndividual permit l pplicaUon from the 
date they mceive notificalioa of their 
rejection 

Iv) A fadMy lrlted under paragraph 
(b)(lr) (I)+) of thin rection may add on 
to a group rpplical~on rubmitted in 
l ccordrnce wtth paragraph (r](2)(i) of 
thh rection at the dircretion of the 
Office of Water Enforcement and 
Permits. and only upon a rhowing of 
good UUIC by the facility and the group 
l pphcant, the request for the ad&ion of 
the facility 8hall be made no later than 
February l&1992: the addition of the 
faclllty chell not came the percentage of 
the facilllles the! are required to rubmit 
quantltabve data to be lerr than IO%, 
unIea8 Ihere am over 100 facllitie~ in the 
gruup that are rubmitt@ quantitahve 
data. approval to become part of group 
application must be obtained from the 
group or the trade a88ociaUon 
reprerrntt~ the IRLvldual facilitier. 

(31 For any discharge from a large 
munlclpal reparate rtonn 8cwer ry8tem: 

Ii) Parr 1 of the appllcatlon rhall be 
rubmilted to the Director by Novcm?er 
1a199l. 

(ii] Bared on information received in 
Be part I apphcation the Dmctor will 
approve or deny a rampling plan under 
paragraph (d)[l][iv)(E) of thir 8ecUon 
within 90 day8 after mctivlng the part I 
application. 

(III) Parl2 of the apphcation rhali be 
rubmitted to the Director by November 
18.1992 

(4) For any dlrchage from a mchum 
munlclpa~ reparale rtorm rewer ryrlem. 

(1) Part 1 of the appllcallon shall be 
aubmltted to the Dueclor by May 18. 
1092 

(II] Bared on informallon received 1~ 
the parl 1 application tie Director will 
approve or deny a ramphng plan under 
paragraph Id)(l)(tv)F) of thi8 8ecUon 
whn 90 day8 after receiving lhe parl 1 
rpplxation 

(III) Part 2 of the l pplicaUon #ball be 
rubmitted to the Director by May 17, 
1983. 

(a) A penntt l pplicaUon #hall& 
rubmitted to the Dlmctor within ~JO dayr 
of notice. uderr penuirrion for a later 
date ir granted by the Director (rue 10 
cm124az(c)~, for. 

(I) A 8tonn water dirchaqe which the 
Director, or In Slater with approved 
NPDES programe. either the Director or 
the EPA RegIonal Adminirfrator, 
determiner that the 
cmmtaltm to a vlo 

rtaadardoriraaIgnlficaat 
is!xlJtor of pollutam to waiem of the 
&J&Mad;:; b= P-mph (~XlXVl of 

[II) A rloA water dkhaqe subject to 
Paragraph [C)[l)[V) of thir rectioa 

[a) Facilitier with existing NPDES 
ptrmitm for atom waler diadwger 
l rrodated with indurtrid activity rha II 
malntain exir 

9 
panda. New 

applicationa rha be rubmilled in 
l ccordnnu with the raquirtmenb of 40 
CFR 12221 and 10 CFR 12228(c) 160 
dayr before the expiration of ruch 
ptmnits. FacUitier with expired ptrmitl 

or pemutm due to expire befom May 18. 
IQQZ 8hall rubmit appllcationr In 
accordance with the deadhne act forth 
under paragraph [c)(l) of this @ecUon. 

(fj Pebfions. [l) Any operator of a 
municipal reparale storm 8ewer ryrtem 
may petition the Dmxror to require a 
rtparate NPDES pennit (or a permll 
isrued under an approved NPDES Stale 
progmm) for any dirchargc into the 
municipal reparate rlorm sewer ryrlem. 

12) Any penon may pctitlon the 
Director to require I NPDES per&t for a 
dircharge which ir compo8ed entirely of 
storm waler which contibuttr to a 
vIolaboa of a water quality 8tandard or 
ir a rlgnificant contnbulor of potiulantr 
to water8 of the Unlted Staler. 

(3) Tbe owner or operator of a 
municipal repamle rlorm rewer ryrtem 
may peutlon the Duector IO mduce the 
Cen8u8 oUmate8 of the population 
rerved by 8uch reparaie 8yrtem to 
l c~MI for 8rorm water discharged to 
combined 8ewen 18 defined by 40 CFR 
35 ZOOS@)(II) that is trerted in a 
pubhdy owned treatment work8 In 
municipeliber In whuzb combined 
rewerr are operated, the Cenrus 
trhmaten of popnlatlon may be reduced 
proport~onai to lhe fraction, bared on 
trtimaled lengtha. of rha Ieng!b of 
combined 8ewem over the 111111 of the 
length of combined 8ewen and 
mumclpal reparate rtorm 8ewen where 
an rpphcanl bar rubml t led the NpDE!j 
permil number r8tociated with each 
dj8chage polnl and a map indxatfng 
area8 rerved by combined rewen and 

the location of any combined sewer 
overflow dhchagr point 

(4) Any penon may petItion the 
Director for the ds8ignaUon of a large or 
medium munidpal reparatt mm eewer 
ryrttm aa defined by paragraph8 
(b)(l)(iv) or (b](7)(iv) of thlr rectloh 

(5) The Dtrrctor ahall make a final 
dcterminrUon ou any petition recelvtd 
under tblr rection within 00 dryr after 
mcaiving the petiUoh 

a Section izLtb@)(2)(1) ie revised to 
mad u followr 

#‘- ----zE” 8tatewoE8pognmr, 
. . l . . 

~~&kitg on indrvidualpenniL (i) 
The Director may raauAm any drschamer 
authorized by a ,neial p&it to rppiy 
for and obtain an individual NPDES 
permit Any lntererttd penon may 
patition the Director to take action 
under thir paragraph. Cam where mn 
individual NPDES pennit may be 
required include the follomag: 

(A) The dircbagcr or “treatmenl 
work8 treating domestic rcwage” ir not 
in compliance with the condition8 of the 
general NPDES permit. 

(S) A change ha8 occurmdinthe 
avaiiabibly of demonrtrated techno 
or practice8 for the control or abate 
of pollutant, apphcabit to the poinl 
mourct or treatment work8 treating 
domertlc rewage. 

(C) Effluent MtnUon guideline8 are 
promulgated for point 8ourcea covered 
by the general NPDES permll, 

(D] A Waler Quality Management 
plan containing requlmrnent~ applicable 
to ruch point 8ources la approved 

[E) Circumrtancer have chawd 8ince 
the time of the mquert to be covtmd ao 
that the dlrcherger I8 no longer 
l ppmpriately controlled under the 
general permll. or either e temporary or 
permanent mductlon or elimination of 
the authorized discharge ir ntcorary, 

[F) Standard8 for rewage rludge UIC 
or dlrporal have been promulgated for 
Ihe 8ludge use and dupo8al praclice 
covered by the general NPDES permit, 
or 

[GJ The dlrchrge(8) ir a rignificanl 
contnbutor of poiiutanl& ln making thir 
determination. the Dwector may 
con8ider lhe following facton: 

[I) The location of the drrcharge wtth 
mrpecl to water8 of the United Stater. 

[2) The rize of the dlrchagt: 
13) The quantity and nature of the 

pollutanlr dr8chaged lo water8 of the 
Unl led Staler. and 

(4) Other relevant factom. 
. . . . . 
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7. Section la42 lr l manded by 
l ddlnq paragraph (c) to mad aa follows. 

. . . . . 

(cl Municipd repanrfe rtorm sewer 
8jWcms. The operator of a lugs or 
medtum munidpal aeparate rtorm 8awer 
ryatem or 4 munfdpal acparate rtorm 
sewer ht baa been dealgnated by the 
Dhctor under I 122.28(a)(l)(v) of tbir 
part murt aubmtt an annual report by 

the l nnivenary of the date of the 
lrrudnce of the permit for ruch oyatem 
The report rhall mclude 

(I) The rlalus of implemenlmg the 
componentr of the Ilorm water 
management program that are 
crtabhshed aa pertnIt condttions. 

(2) hponed changer to the dorm 
waler management program8 that are 
eatabhrhed a~ permit con&on Such 
proporad change6 rbalf be corMrtent 
with 1 lf228(d)(2)(lii] of thlr part; and 

(3) Reviaiona, if neceraary. to tbe 
l arersment of controla and tbe Racal 
l nalyrll reported in tbs permtl 

l ppbcation under 0 122 26(d)(2)(w) awl 
(d)(t)(v) of thtr pert. 

(I) A mummery of data includmg 
momtonng data, thai II accumulated 
thmughout the nportmg year; 

(5) Annual expenditures and budget 
for year following each annual report: 

(6) A rummaty dercnbing tbe number 
and nature of enforcement actions. 
inspectiona, and public education 
prolplma: 

[I) Identtfkation of water quality 
improvementa or degradation: 

Ta. Pert 122 la amended by addtng 
appcndtcer E through I as followr: 

Append&c E lo Part l22-binfall Zoner - of tie Unitad States 

n I 

Not Shown Alah (Zone 7). Hswal~ (Zone 
7). Northern Manrna lrlrnda [Zone 7) Curm 
[Zone 7). Amcrlcm Samoa [Zone 7). Trurt 
Temtoy of Ihe PmAfic Mrndr (Zone 7) 
Puerto RICO (Zonr 3) Vlrgm blrnd~ (Zone 31 

sou!w Mclhodol~ for AnalyBl~ or 
Deterwon klnr for Control of Urban Runoff 
Qurllty prepared for lJ S Envwonmcntal 
ProtectJon Agency. Office of Water. Nonpomt 
Source Dwlwon Wsrhmgton DC 1888 

Appendix F to Part 1?2-lecorporatad 
Placer With Populationm Cmater Than 
250.000 Acurrdiug to later; Decennial 
Canrua by Bureau of Ceonur. 
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Appendix C b Pul %-lncorporahd 
Placer Wilb Poprdabom Cnaler Tbsn 
IOO,OOO and ISM Baa tsQaoa Auxwtiii~ 
IO Latest Decadal Cavu, by Bureau d 
Gnsus 
. - 

am8 

lbUn.------~ 

- ---- 
Larrvv- ---- 

uuuchum----” 

--- - - 

w --- - 
umam I.. 
N&w&8- - 
uu8a8 - - --- 
N49Juwf - --- 

fwacorolrv- 

ona- -- - 

m--...- 
PmmyMfu - 

Rhoa8I5m8-~ 
samcM(nl~- . . 
18mm55n- 

loa8 

CLppslldtc I lo Part -tiBs with 
Udnmfpomtd LkbBaizdd has 
Grader ‘Ibm lOtl,WO, But Leaa Than 
Bosw Accordiag to h SAtart 
Decw~aiol Gnrnr by abe kau of 
Gtnrrl 
- -_- .- 

sul8 
-.--- 
- -. 

Ezb-. -- 

lw.D:7 
111470 
107.474 
156.452 
117.231 
2lOBS3 
ll5lf9 
149.6U 
150 370 
147 CO? 
236292 
245 32s 
167 029 
rsd 388 
104 154 
IlO& 
100 742 
204r2r 
I 10.519 
224958 
I40.636 
142727 
201 m 
(41 loo 

roo.3u 
~~ 
a2a84 
152.5M 
HI- 
la3a 
mm3 
fm.ff3 

Flwr -- 

PART 123-STATE PROORAM 
REOUIREMENTS 

8 The authonly c1!at1on for part 129 
conhnuea IO read as follows 
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Autlmdty: Clean Waler Act. 23 USC 1251 
II 8q. 

5. Sectlon 12225 ir amended by 
reviktg paragraph (r)(5) to read aa 
follows: 

512225 Requkementr~~ 

I:,’ ;I;;z26+storm water 
dlrchager]; 
. 1 . . . 

PART Itl--PROCEDUR& FOR 
DEClSlOIMAKINO 

10. The rutbotity cltatlon for part 124 
continuea IO read a~ followr: 

AMhaityt Resource Consenrallm and 
hcovety Act. 42 USC OKn 8I req.; Sek 
DrMtng Waler Act. 42 U S C 3aol8r rq, 
Clran Welrr ACI. 32 U S C 12til et IW; end 
Clean Air Act. 12 U SC Y857 e/ rq. 

Il. Scctlon 124.52 is revised to read as 
foilowr. 

f 124.52 PennHa requked on a case+ 
cm. baa& 

(a) Vanous aection8 of part 122. 
subpart B allow the Illrector to 

determine. on a ceme-by-care bark that 
certain concentretcd snimel feeding 
operattonr [I 12~~2). concentrated 
aquatic animel production fecthtter 
($122.21), mtotm water dlrcharges 
(I 1~28). end certain other faclbtler 
covered by general pennitr (4 122.22) 
thal do not generally require an 
lndtvldual permit may be required IO 
obtain an lndrviduel permit becaure of 
their contnbutlonr IO water pollution. 

(b) Whenever tbe Regional 
Admlniatrator decider that an individual 
pertnit 1m reqti under lhir rection, 
except aa provided in paragraph (c) of 
tbla aectlon, the Reglonal AdmlnlHrator 
rhall notify the diecharger &I writ@ of 
that de&ion and the rearonr for it, and 
rhall rend an appbcatton form with the 
notice. Tbe diecharger mumt apply for a 
permit under 0 122.21 within 60 day1 of 
notlce. unlerr permirrton for a later date 
Ir granted by the Regional 
Admimstrator. The questlon whether the 
deslgnatton was proper ~111 remam 
open for condderatlon durmg the pubhc 
comment penod under 4 124 11 or 
1 124 118 and m any subsequent heanng 

(c) Rior to a care-by-case 
determinatlon that an indlvtdual permil 
Ir required for a rtorm water dlschage 
under this section (see 10 CFR 1~~38 
(a)(l)(v) and (c)[l)(v)). the Reglonal 
Administrator may require the 
dirchager to submit a permit 
appltcalion or other lnformntion 
ngardmg the discharge under rectlon 
308 of the CWA. In requiring ruch 
informabon, the Regional Admlnlntratof 
rhall notify the diachager in writing and 
rhall rend an apphcabon form with the 
notlce. The dkharger mwt apply for a 
permlt under ! 1~28 within 110 dayr of 
notice, unlear pennirrlon for a later date 
Ir granted by the Regional 
Admlnlatrator. Ths qucrtion whether the 
Initial dertgnation was proper will 

remain open for conrtderatton during 
the pubtlc comment penod under 
4 1~ II or I 124.118 and in any 
rubrequent heanng 

Nolo- The followlng fom w-111 not appear in 
the Code of Federal Rcgulrtlonr 
mlLunawm~Iw 
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contrivance for the elimination or destruction of human waste, within those 
portions of the watershed of the city contiguous to the intake of the city’s water 
supply, as hereinafter described, or by placing any foul or putrescible substance, 
whether solid or liquid, and whether the same be buried or not, within the limits 
of the portion of the watershed so described. 

Sec. 49-6. Application for permit. 
(a) Any person who desires to use or develop any vegetated wetland and on and 
after January 1, 1983, any nonvegetated wetland, within this city, other than for 
those activities specified in section 49-3 above, shall first file an application for 
a permit with the wetlands board 

Sec. 49-22. Application for permit. 
(a) Any person who desires to use or alter any coastal primary sand dune within 
this city, other than for those activities specfied in section 49-20 above, shall 
first file an application for a permit with the wetlands board 

1.6 Authority to Meet Part 2 Permit Requirements 
The NPDES stormwater permit application regulations require an assessment of 

whether existing legal authority is sufficient to meet the criteria for Part 2 of the 
permit application provided in 40 CFR 122.26(d)(2)(i) as follows: 

40 CFR 122.26(d)(2)(i) 
A demonstration that the applicant can operate pursuant to legal authority 

established by statute, ordinance or series of contracts which authorizes or enables the 
applicant at a minimum to: 

(A) Control through ordinance, permit contract, order or similar means, the 
contribution of pollutants to the municipal storm sewer system by storm water 
discharges associated with industrial activity and the quality of storm water 
discharged from sites of industrial activity; 

(B) Prohibit through ordinance, order or similar means, illicit discharges to the 
municipal separate storm sewer; 
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(C) Control through ordinance, order or similar means rhe ducharge to a 
municipal separate scotm sewer of spills, dumping or disposal of materials orher 
rhan s~onn water; 

(D) Control through inmagency agreements among coapplicants the 
con rnbution ojpollutanrs jkorn one ponion of the municipal system to anorhcr 
pomon of the municipal system; 

(E) Require compliance with codtions in ordinances, pemh, contm~~~ or 
order; and 

(F) Carry out all inspect&, sweilhnce and monitoting ptvcedures necessary 
to derermme compliance and noncompliance wrth permit conditions including 
the prohlbmon on illicit discharges to the municipal separate storm sewer. 

The Gty Code sections identified above are referenced in an assessment of the 
indrvldual Part 2 legal authority criteria. 

(A) Con& through ordinance, pamis comnxt, order or similar means, the 
conmb~nof~~t~ttK~sronnsmcrjyslanbystonnwata 
dirchargcsavociatcdwirh~a~Mdrhtquclliryofsconnwllrlcr 
dirchwgcd from s&s of i&&a! acriviry. Section 39. l- 19 of the Cn-y Code 
prohlblts the discharge of sanitary sewer flow to the storm sewer system. 
Section 39.2-5 of the City Code prohibits the discharge of any sewage from 
a private sewage disposal facility on any public or private property in the 
City. Section 4X.1-4 of the City Code prohibits poIIuta.nts to be discharged 
to the storm sewer system including the discharge of industria1 process water, 
wash water, or other unpermitted industrial discharges in Section 41.1-4(c). 
Section 41.1-5 of the City Code provides the City with authority to order the 
correction of drainage probkms on any site in the City. Sections 910,30-69, 
41-16, and 41-17 of the City Code prohibit pollution of waters of the City 
and Littering. Sections 42-20.1 and 42-20.2 of the City Code prohibit the 
obstruction of drains or drainage areas. Sections 4%24,42-25, and 42-46 of 
the Cq Code establish regulations for protecting the City from spills or 
deposits of hqurd wastes. Section 46-28 of the City Code prohibits pollution 
of rhe Cq’s water supply. 
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For development or redevelopment of mdustrial sites, the C~ty’s Zonmg 
Ordinance establishes lot size, yard size, and maximum lot coverage 
requirements for industrial activity. Chapter 15 of the City Code establishes 
erosion and sedimentation control regulations If development or 
redevelopment of industrial sites occurs unthm a Chesapeake Bay 
Preservation Area, Section 494 of the C~ty’s Zoning Ordinance and Chapter 
32.2 of the City Code establish stringent criteria for stormwater management. 
protection of water quality, and use of Best Management Practices. Chapter 
49 of the City Code protects development within wetlands or coastal primary 
sand dunes by requiring a permit application with the wetlands board. 

Enforcement provisions and penalties for violations of the referenced 
sections of Ciry Code are also provided in specific chapters. Chapter 27 of 
the City Code provides additional authority for the abatement of nuisances. 

(B)Aohibir~o~~ordaorsimilar~iIlici~dirdrargcrrothc 
lllluLicigal scpumfe sconn SCWCK Section 39.1-19 of the City Code prohibits 
the discharge of sanitary sewer flow to the stem sewer system. Section 39.2. 
5 of the City Code prohibits the discharge of any sewage from a private 
sewage disposal facility on any public or private property in the City. Section 
41.1-4 of the Gty Code prohibits pollutants to be discharged to the storm 
sewer system. Section 41.1-5 of the Gty Code provides the City with 
authoricy to order the correction of dramage problems on any site in the 
City. Secttons 9-10, 30-69, 41-16, and 41-17 of the City Code prohibit 
pollution of waters of the City and tittering. Sections 42-20.1 and 42-20.2 of 
the City Code prohibit the obstruction of drains or drainage areas. Sections 
42-24,42-Z, and 42-46 of the City Code establish regulations for protecting 
the City from spills or deposits of liquid wastes. Section 46-28 of the City 
Code prohibits pollution of the City’s water supply. 

Enforcement provisions and penalues for volatlons of the referenced 
sections of City Code are also provided m specrfic chapters. Chapter 27 of 
the C~ry Code provides additional authonry for the abatement of nuisances. 
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(C) COna through Odinancc, ordef or sim&r mearu the didurtge w a 

munkipdsepumte swnn srwcrof spi& dumping or diqxxal of mareMs other 
than storm water. Section 39.1-19 of the City Code prohibits the discharge 
ot’ sanitary sewer flow to the storm sewer system. Section 39.2-5 of the City 
Code prohibits the discharge of any sewage from a private sewage disposal 
faciliry on any public or private property in the City. Section 41.1-4 of the 
City Code prohibits pollutants to be discharged to the storm sewer system. 
Sections 9-10,30-69,41-16, and 41-17 of the City Code prohibit pollution of 
waters of the City and littering. Sections 42.24,42-25, and 424 of the City 
Code establish regulations for protecting the City from spills or doposits of 
liquid-wastes. Section 46-28 of the Cny Code prohrbits pollution of the City’s 
water supply. 

Enforcement provisions and penalttes for violations of the referenced 
sectrons of City Code are also provided tn specific chapters. Chapter 27 of 
the Crty Code provides additional authority for the abatement of nuisances. 

(0) Gmml thrvugh immgenq agreemen among c0appikan.B the 
corun3udonofpollrriantsfromonepotin ofrhcmwkipalJrstan Wan&m 

ponion of the mwricipol syscan The Cq of Norfolk owns the entire separate 
storm water system and is an mdtndual FJPDES permit applicant. 

The Cq of Norfolk relies on its In-Town Reservoir System as a vital pan of 
the water supply system. To protect water qualny within the In-Town 
Reservoir System, the City of Norfolk will seek an intermunicipal agreement 
with the City of Virginia Beach to control nonpoint source pollution for the 
areas of the In-Town Reservoir System bordering and located within the 
junsdiction of the City of Virginia Beach. After approval of Part 1 of the 
applxation by the EPA, the Cny of Norfolk will meet with the City of 
Vlrgmta Beach to discuss the development of an agreement before submittal 
of Pan 2 of the application on November 16, 1992. 

(E) Require comphnce with condirions in otdhnca, pemria, confnzct~ or 
ords. Enforcement provistons and penalucs for vlolattons of the referenced 
sections of Gty Code are provided rn spectfic chapters. Chapter 27 of the 
CI~) Codes provides addttlonal authorlry for the abatement of nutsances. 
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(F) Cony out all bupection, s~~eii.bnce and nwniwting pmcedun?s necessary 
Co dccenninc Compliance and ~~ompliance wish pmnir condirbnr indudhg 

the p?Vhibirion on i&it dkha~e.3 w ihe mwicipd sepumrc slonn sewer. 
Chapter 41.1, entitled “Storm Water Management”, provides authority for the 
City’s Director of Pubhc Works to establrsh procedures and enforce 
regulattons pertaining 10 the storm water system m Sectton 41.1-3. Authori? 
to prohibit and inspect for illicit connecttons to the storm sewer system is 
provided to the Department of City Planning and Codes Administration in 
Section 39.1-19. Authority to enforce violations of private sewage disposal 
regulations is provided to the Department of Health in Section 39.2-l of the 
City Code. For development and red&elopment, the Department of Cry 
Planning and Codes Administration has authonty over erosion and sediment 
control plans, the site review process, and stormwater management 
regulations required for actiwty wxhln the Chesapeake Bay Presetvatron 
Area. Additional authority for enforcemenr of eroston and sediment control 
regulations and stormwater management is betng established for rhe 
Department of Public Works In an ordinance currently under review by the 
state. Authority to enforce regulauons and permits of the C~ty’s Tree 
Ordinance IS provided in Section 30-23 of the CI~ Code 

1.7 Legal Authority Overview 
Overall, the City of Norfolk has the exlsung legal aurhonty, or IS m the process 

of modlfymg etisting City Code with ordmances, to control discharges to the 
municipal storm sewer system and meet the legal aurhonty requirements of 40 CFR 
I22 26(d)(Z)(i). 
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Memorandum 
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;0 Archie Matthews Date: FEB 11 1993 Division of Water Quality 

~rf7~ 
Elizabeth Miller Jennings ~ 
Senior Staff Counsel 
OFFICE OF THE CHIEF COUNSEL 

From STATE WATER RESOURCES CONTROL BOARD . 
901 P Street, Sacramento, CA 95814 

Subject: 

Ma i 1 Code: G-B 

DEFINITION OF "MAXIMUM EXTENT PRACTICABLE" 

ISSUE 

What is the meaning of the standard "maximum extent practicable" 
(MEP) as used in the Clean Water Act's storm water provisions, 
and how can this standard be communicated to the regulated 
community? How can this concept be included in the draft BMP 
manual? . 

CONCLUSION 

The standard "maximum extent· practicable" is not specifically 
defined for use in the storm water program. It has been defined 
in other rules, however, to-require taking all actions which are 
technically feasible. I have included draft language for the 
manual. 

DISCUSSION 

Section 402(p) of the Clean Water Act (33 U.S.C. § 1342(p)) 
provides that permits issued for discharges from municipal 
separate storm sewers· must require. controls to reduce the 
discharge of pollutants "to the maximum extent practicable". 
The statutory language provides that municipal permits: 

"Shall require controls to reduce the discharge of 
pollutants to the maximum extent practicable, 
including management practices,control techniques and 
system, design and engineering methods, and such other 
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provisions as the [EPA] Administrator or the State 
determines appropriate for the control of such 
pollutants." Clean Water Act Section 
402(p) (3) (B) (iii); 33 U.S.C. § 1342(p) (3) (B) (iii). 

Neither Congress nor the U.S. Environmental Protection Agency 
(EPA) has defined the term "maximum extent practicable", and yet 
this is the critical standard which municipal dischargers must 
attain in order to comply with their permits. (The State could 
have spelled out the specific controls which the municipalities 
were required to undertake. However, such an approach would 
have relinquished the municipal dischargers of any flexibility 
in implementing their stor~ water programs.) 

On its face, it is possible to discern some outline of the 
intent of Congress in establishing the MEP standard. First, the 
requirement is to reduce the discharge of pollutants, rather 
than totally prohibit such discharge. Presumably, the reason 
for this standard (and the difference from the more stringent 
standard applied to industrial dischargers in Section . 
402(p)(3)(A)), is the knowledge that it is not possible for 
municipal dischargers to prevent the discharge of all pollutants 
in storm water. The second point which is clearly encompassed 
in the standard is that it is the permitting agency, and not the 
discharger, which is the ultimate arbiter on whether there has 
been sufficient reduction of pollutants. 

The most difficult issue is determining how much pollutants must 
be reduced, or, in other words, which best management practices 
(BMPs) must be employed in order to comply with the MEP 
standard. While the term is not defined in the Clean Water Act 
or the EPA regulations, the same term does appear in other 
federal laws and regulations, and there are some definitions or 
interpretations which may be useful to the storm water program. 

In the Uranium Mill Tailings Radiation Control Act of 1978 
(42 U.S.C. § 7901, et seq.), the Department of Energy was 
required to designate within one year of the Act's adoption "to 
the maximum extent practicable" contaminated areas within the 
vicinity of uranium processing sites. In addressing a lawsuit 
brought after the Department designated very few of the 
"vicinity properties", the federal court declared that MEP means 
"a substantial rna jori ty of the locatiofLs" should have been 
designated within the year. Sierra Club v. Edwards (D.C.D.C. 
1983) 19 ERe 1357. Where a NEPA regulation required that "to 
the maximum extent practicable" environmental clearance was 
required for uncompleted projects which had never undergone NEPA 
review, a court held that the regulation "mandates a meaningful 
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environmental review" rather than a "perfunctory evaluation". 
Save the Courthouse Committee v. Lynn (S.D.N.Y. 1975) 408 
F.Supp. 1323. 

In an interim final regulation recently promulgated by the 
Department of Transportation, MEP is defined, where operators of 
onshore oil pipelines must have resources "to the maximum extent 
practicable" to remove and to mitigate or prevent worst case 
discharges. 49 CFR Part 194. MEP is defined to mean: 

"The limits of available technology and the practical 
and technical limits on an individual pipeline 
operator in planning the response resources required 
to provide the on-water recovery capability and the 
shoreline protection and cleanup capability to conduct 
response activities 

Finally, the term MEP is used in the Superfund legislation, 
wherein permanent solutions and 'alternative treatment 
technologies must be selected "to the maximum extent 
practicable". CERCLA, Section l21(b). The legislative history 
of the language indicates that the relevant factors in 
determining whether MEP is met include technical feasibility, 
cost, and state and public acceptance. 132 Congo Rec. H 9561 
(Oct. 8, 1986). 

While each of the above interpretations and definitions varies, 
they do follow a' pattern. The pattern that emerges is that 
there must be a serious attempt to comply, and that practical 
solutions may not be lightly rejected. If a municipality 
r~views a lerigthy menu of BMPs, and chooses to select only a few 
of .the least expensive, it is likely that MEP has not been met. 
On the other hand, if a municipal discharger employs all 
applicable BMPs except those where it can show that they are not 
technically feasible in the locality, or whose cost would exceed 
any benefit to be derived, it would have met the standard. In 
any case, the burden would be on the municipal discharger to 
show compliance. . 

The definitions contained in the pipeline regulation and the 
Superfund legislative history are most analogous to storm water 
regulation. The major emphasis in" both of these rules are 
technical feasibility. Similarly, the municlpal dischargers 
should be required to employ whatever BMPs are feasible, 'i.e., 
are likely to be effective and are not cost prohibitive. Thus, 
where a choice may be made between two BMPs which should provide 
generally comparative effectiveness, the discharger may choose 
the least expensive alternative and exclude the more expensive 
BMP. However, it would not be acceptable either to reject all 
BMPs which would address a pollutant source or to pick a EMP 
based solely on cost, which would be clearly less effective. 
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As you know, the BMP Guidance manual is being published by the 
Task Force, which is made up of dischargers, rather than by the 
State Water Board. As far as I know, there is no intention for 
the State Water Board to adopt the uanual as its own guidance 
document. Therefore, it is important to stress in the manual, 
both in the section on MEP and in the front of the manual, that 
this manual is not a publication of the State or the Regional 
Water Boards, and that these Boards have not specifically 
endorsed the contents. Rather, the manual was assembled by a 
group of dischargers in the interest of assisting themselves and 
others to comply with the storm ~ater permits. In the section 
on MEP, it should be stated that the final determination 
regarding whether a discharger was reduced pollutants to the 
maximum extent practicable can only be made by the Regional or 
State Water Boards, but that selection and implementation of 
BMPs through consideration of the listed factors should assist 
dischargers in achieving compliance. 

The following language is suggested in order to clarify that the 
manual is not the product of the State Water Board: 

"This Manual was produced and published by the Storm 
Water Task Force, an advisory body of municipal 
agencies regulated by the storm water program. This 
Manual is not a publication of the State Water 
Resources Control Board or any Regional Water Quality 
Control Board, and none of these Boards has 
specifically endorsed the contents thereof. The 
purpose of this manual is to assist the members of the 
Task Force and other dischargers subject to storm 
water permits, in attaining compliance with such 
permits." 

The following language is recommended in place of Insert A in 
the manual for municipal dischargers: 

"Although MEP is not defined by the federal 
regulations, use of this manual in selecting BMPs 
should assist municipalities in achieving MEP. In 
selecting BMPs which will achieve MEP, it is important 
to remember that municipalities will be responsible to 
reduce the discharge of pollutants in storm water to 
the maximum extent practicable. This means choosing 
effective BMPs, and rejecting applicable BMPs only 
where other effective BMPs will serve the same. 
purpose, the BMPs would not be technically feasible, 
or the cost would be prohibitive. The following 
factors may be useful to consider: 

"1. Effectiveness: Will the BMP address a pollutant 
of concern? 
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"2. Regulatory Compliance: Is the EMP in compliance 
with storm water regulations as well as other 
environmental regulations? 

"3. Public acceptance: Does the BMP have public 
support? 

"4. Cost: Will the cost of implementing the BMP have 
a reasonable relationship to the pollution 
control benefits to be achieved? 

"5. Technical Feasibility: Is the BMP technically 
feasible considering soils, geography, water 
resources, etc.? 

"After selecting a menu of BMPs, it is of course the 
responsibility of the discharger to insure"t"hat all 
BMPs are implemented." 
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 EXECUTIVE SUMMARY 
 
 
The Urban Runoff Technical Advisory Committee (TAC) reviewed the management of urban 
runoff pollution from new development, re-development, construction, existing development, 
and from roads, highways, and bridges.  The TAC recommends that control of urban runoff 
pollution is primarily the responsibility of local government and that each local government in 
California should have a comprehensive program to control pollution from these sources.  The 
TAC further recommends that the Regional Water Quality Control Boards (RWQCBs) oversee 
the efforts by local government.  The TAC recommends three enforcement options to ensure that 
each local government have an effective program--a general National Pollutant Discharge 
Elimination System (NPDES) storm water permit, an individual NPDES storm water permit, or a 
Porter-Cologne Section 13225(c) report.  Since larger cities and some urbanized counties already 
are permitted through the NPDES municipal storm water program, the TAC recommends that the 
RWQCBs coordinate with all the remaining cities and counties to develop enforceable, 
comprehensive programs.  It is recommended that State Water Resources Control Board 
(SWRCB), working with the RWQCBs, develop a model storm water program so that smaller 
local governments can more readily adopt a program. 
 
The TAC reviewed the management measures contained in the U. S. Environmental Protection 
Agency's (USEPA) Guidance Specifying Management Measures for Source of Nonpoint 
Pollution in Coastal Waters [(g) Guidance] and found them to be suitable for implementation in 
California.  In addition, the TAC makes a number of general recommendations on how the 
SWRCB and RWQCBs and local government can improve management of polluted runoff.   
Finally, the TAC noted that if water quality is to be improved, it is critical that the other major 
sources of nonpoint pollution (agriculture, abandoned mines, and forestry) also be aggressively 
addressed by the SWRCB/RWQCB.
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 URBAN RUNOFF TECHNICAL ADVISORY COMMITTEE REPORT 
 
 
FOREWORD 
 
TAC MEMBERSHIP 
   
The Urban Runoff Technical Advisory Committee (TAC) was formed in March, 1994 at the 
request of the State Water Resources Control Board (SWRCB) as part of their effort to improve 
management of nonpoint source pollution (NPS).  The TAC met once per month, alternating 
between Los Angeles, Oakland, and Sacramento.  The TAC included representatives from state 
and local government, industry and business, and environmental groups.  Several of the members 
are also members of the State Storm Water Quality Task Force, whose focus is on the National 
Pollutant Discharge Elimination System (NPDES) storm water permits for urban runoff.  The 
TAC members were volunteers and received no compensation for their participation or travel 
expenses.   A complete listing of the TAC members is included in this report as Appendix E. 
 
RELATIONSHIP OF PROGRAM MANDATES AND APPROACH TAKEN BY TAC 
 
Urban runoff pollution is generated from both point and nonpoint sources.  The three key statutes 
driving urban runoff pollution controls are:  1)  Clean Water Act (CWA) Section 402(p) which 
establishes NPDES storm water permit requirements for certain municipal and industrial storm 
water discharges; 2) CWA Section 319 which requires the development and implementation of a 
statewide nonpoint source pollution control plan (i.e., the NPS Program); and 3) Coastal Zone 
Act Reauthorization Amendments (CZARA) Section 6217 which requires states to implement 
management measures to control nonpoint source pollution in coastal waters.  After 
consideration of the statutory drivers for urban runoff pollution control, the TAC concluded that 
while different legal authorities may apply to different situations, the goals of the NPDES, NPS, 
and CZARA programs are complementary.  This resulted in the TAC taking the approach that is 
described in the following paragraphs.  A complete discussion comparing the Section 402 (p) 
NPDES storm water program requirements and the CZARA, Section 6217 requirements can be 
found as Attachment D in the Appendix. 
 
There has always been overlap and ambiguity between the programs designed to control urban 
runoff pollution.  For example, runoff may often originate as a nonpoint source but ultimately be 
channelized and become a point source.  Consequently, the effective control of urban runoff 
pollution must address both point and nonpoint sources.  Although the TAC was initially charged 
with addressing only the non-NPDES sources, the TAC concluded that the State's water quality 
goals dictate that all urban sources of pollution to waters of the state be more effectively 
controlled whether or not they are currently covered by a permit program.  Additionally, since the 
SWRCB decided not to create a new or separate program for the coastal zone to meet the 
requirements of CZARA, the TAC considered recommendations for the control of urban runoff 
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pollution statewide.  
 
The TAC used the management measures contained in the EPA document Guidance Specifying 
Management Measures for Sources of Nonpoint Pollution in Coastal Waters 
[(g) Guidance], as a benchmark to determine if management of urban runoff pollution is being 
adequately handled in California.  This analysis was applied to all urban sources, whether or not 
they were located within an existing NPDES area or in the coastal zone.  The TAC found that 
current regulation of unpermitted sources (i.e., sources not regulated under Section 402(p)) is 
either inadequate or inconsistent statewide, and additionally that the current NPDES storm water 
program for covered sources could be improved.  The recommendations of this TAC, therefore, 
address how unpermitted sources of urban runoff should be controlled and how to improve the 
existing NPDES system.  The recommendations include suggestions for new programs where 
necessary, but these new programs are not part of a new Coastal Nonpoint Program nor do they 
apply only to the coastal zone or coastal watersheds. 
 
RELATIONSHIP OF  RECOMMENDATIONS TO OTHER NONPOINT SOURCES 
 
The TAC recognized that other nonpoint sources must be managed at a level consistent with the 
management of urban runoff in a watershed in order to successfully prevent or remedy water 
quality impairment.  The recommended management measures and implementation mechanisms 
of the Urban TAC represent a consensus of interested parties and are based on the assumption 
that a consistent or comparable level of action will be recommended for non-urban nonpoint 
sources.  The commitment and success of implementation of urban runoff management actions is 
dependent on the validity of this assumption. 
 
SECTION 1:  INTRODUCTION    
 
A. PROBLEM STATEMENT 
 
Urban development often results in impacts to the land and consequently the water bodies 
adjacent to the land.  The two major changes that result from urbanization are changes in stream 
hydrology and an increase in pollutant loading.  Changes in stream hydrology resulting from 
urbanization include:  increased peak discharges; increased total volume of runoff; decreased 
time needed for runoff to reach the stream; increased frequency and severity of flooding; changes 
in streamflow during dry periods due to reduced level of infiltration in the watershed; and greater 
runoff velocity during storms.  Ample evidence also exists about the pollutants that are entrained 
in urban runoff.  The pollutants include sediment, nutrients, oxygen-demanding substances, road 
salts, heavy metals, petroleum hydrocarbons, pathogenic bacteria, viruses, and pesticides. 
 
The above impacts and pollutants also result from human activities that occur after urbanization. 
 These impacts are often due to a lack of education and awareness about watershed dynamics and 
daily activities that generate pollutants that can reach water bodies. 
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Impacts from hydrologic changes and from pollutants range from declines in aquatic biological 
populations (including anadromous fish), to eutrophication, to toxicity in marine organisms 
(including shellfish), to declines in aquatic vegetation, and to impacts on human health.  There 
are also more subtle impacts, such as changes in water temperature and changes in stream bottom 
topography due to increased flows, and loss of riparian and wetland habitats. 
 
A final aspect of the problem that needs to be recognized is the impacts of pollutants generated 
by outside sources.  Examples of activities that can exacerbate the urban runoff pollution 
problem are runoff from agricultural operations that are either outside or within the urban area, 
atmospheric deposition, and active or abandoned mining operations. 
 
B. EXISTING PROGRAMS 
 
Since urban pollutants originate from a multitude of sources, effective control of these pollutants 
requires a cooperative effort by many regulatory agencies.  Attachment C found in the Appendix 
provides a summary of existing statutory/regulatory programs that should be considered as part 
of the State's comprehensive urban runoff control program.   
 
C. APPLICABILITY OF PROGRAMS TO COMMUNITY SIZE 
 
The TAC recommends that urban runoff pollution controls be implemented statewide.   
However, the TAC concluded that the level of effort and types of controls may need to vary 
depending on community size.  The TAC recommends that communities of all sizes implement 
programs such as those proposed in Attachment A to address control of urban runoff pollution 
from new development and construction.  Attachment A is the TAC's Recommendation for New 
and Redevelopment Controls for Storm Water Programs and presents a comprehensive program 
that the RWQCBs should administer to ensure that all local governments are effectively 
controlling runoff.  Also, all communities should aggressively apply pollution prevention 
practices and implement public information and participation programs.  The TAC recommends 
that only those communities that meet the census definition of urbanized area (i.e.,an area 
populated by 50,000 persons and/or a population density of 1,000 persons per square mile) be 
required to fully implement the management measures for existing development.    
 
 
SECTION 2:  GENERAL RECOMMENDATIONS FOR CONTROL OF URBAN 
RUNOFF POLLUTION 
 
A. POLLUTION PREVENTION HIERARCHY 
 
The control of urban nonpoint source pollution should be approached in a hierarchical manner 
with pollution prevention given the highest priority.  The TAC recommends that nonpoint source 
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pollution control can be accomplished most effectively by giving priority to methods in the 
following order: 
 
1.   Prevention - implementation of practices that use or promote pollution free 

 alternatives (e.g., implementation of practices such as integrated pest 
management, or trip reduction programs);  

 
2. Source control - implementation of control measures that focus on preventing or 

minimizing urban runoff from contacting pollutant sources (e.g., controls through land 
use planning practices or material exposure control practices); 

 
3. Treatment controls - implementation of practices that require treatment of 

 polluted runoff either onsite or offsite (e.g., extended detention basins). 
 
B. WATERSHED PROTECTION 
 
The SWRCB/RWQCBs should strongly encourage areawide watershed planning, policy adoption 
and regional storm water quality control implementation.  The TAC defines watershed-based 
water quality protection as the prevention/control of pollution and management of human 
activities in a geographically or other defined drainage area to protect, restore, and/or enhance the 
natural resources and beneficial uses within the watershed.  Watershed may be defined on a 
variety of levels - such as different geographic scales relative to drainage areas and effected 
municipalities. 
 
C.   PUBLIC INFORMATION AND PARTICIPATION 
 
The effective prevention/control of urban runoff pollution requires the aggressive  
implementation of a public information and participation program (PI/P) within all aspects of 
implementation.  The TAC recognizes that education with an emphasis on pollution prevention is 
the fundamental basis for solving nonpoint source pollution problems.  An effective program 
includes general and focused outreach programs, education programs, and citizens participation 
programs. 
 
Target Audiences should include: 
 
1. Government:  Educate government agencies and officials to achieve better 

communication, consistency, collaboration, and coordination at the federal, state and 
local levels. 

 
2. K-12/Youth Groups:  Establish statewide education programs, including curricula, on 

watershed awareness and nonpoint source pollution problems and solutions, based on a 
state lead role building upon and coordinating with existing local programs. 
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3. Development Community:  Educate the development community, including developers, 

contractors, architects, and local government planners, engineers, and inspectors, on 
nonpoint source pollution problems associated with development and redevelopment and 
construction activities and involve them in problem definitions and solutions. 

 
4. Business and Industrial Groups 
 
D.   ENFORCEMENT MECHANISMS 
 
1.  Regional Boards should ensure effective implementation of municipal storm water programs 
that include the TAC Recommendations through one of three mechanisms:   
   
a. Water Code Section 13225(c) authority to require reports from local governments on 

implementation of storm water programs.  In this case, no permit would be issued unless 
there was failure to demonstrate an adequate program; or 

 
b. Individual NPDES storm water permits issued to specific storm water programs, (i.e., the 

existing  program requiring municipal storm water permits for storm drain systems 
servicing populations greater than 100,000); or 

 
c. A general NPDES storm water permit requiring implementation of a municipal storm 

water program (i.e., a new program for jurisdictions servicing populations less than 
100,000). 

 
2.  Through administration of the NPDES Municipal Storm Water Program, RWQCBs should 
require that each city and county have the legal authority to control sources of urban runoff 
pollution into their storm drain system(s), waterbodies, and associated habitats.  It is 
recommended that each city and county adopt an urban runoff ordinance which has enforceable 
provisions and includes the following components: 
 
a. Requirements for new development and re-development, both pre- and post-construction; 
 
b. Requirements for industrial sources, including those covered under the General Permit for 

Industrial Storm Water Discharges; 
  
c. Requirements for commercial sources, especially those not already covered by the Phase I 

NPDES storm water permits;  
 
d. Effective prohibition of discharges of other than storm water to storm drain systems; and 
 
e. Good Housekeeping Practices which apply to all public and private properties. 
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E.   SMALL COMMUNITY ASSISTANCE  
  
The TAC recognizes the difficulties that small communities, both incorporated and 
unincorporated, face in development and implementation of new programs.   Because of staffing 
limitations and financial constraints, SWRCB/RWQCBs need to provide technical and financial 
assistance.  Technical assistance should include, at a minimum, development of a model 
municipal storm water program, educational information, and staff training. 
 
The TAC noted that these small community limitations, such as one staff person having many 
roles and responsibilities, may be an advantage in implementation of a watershed protection 
program.  Because coordination within the planning and public works departments would be 
easier due to overlapping responsibilities, small communities would be good candidates for 
implementing pilot watershed programs. 
 
F.   COORDINATION OF INSPECTION PROGRAMS 
 
In order to maximize use of limited budgets, it is recommended that each city and county and the 
state agencies devise ways to utilize existing permitting and inspection programs to help 
implement Storm Water Management Plans and the State Nonpoint Source Program.  In 
particular, multiple tasks can be done by single agencies.  Examples include:  building inspectors 
check for installation of best management practices during building permit inspections; 
hazardous waste inspectors verify that good housekeeping practices are being followed; and 
adding an oil leak inspection component to the State smog check program. 
 
G.   SIGNIFICANT UNPERMITTED SOURCES 
 
It is recommended that SWRCB/RWQCBs develop a list of sources (land use activities) 
currently not covered by the Municipal, Industrial, or Construction NPDES storm water permits 
that may significantly contribute to water quality degradation, and develop programs to ensure 
that these sources are controlled. 
 
H. ALTERNATIVE TRANSPORTATION 
 
Personal vehicles (their brakes, tires, and internal combustion engines) are a major source of 
many pollutants in urban runoff.  Given this and in the interest of pollution prevention, 
watershed-based planning, and consistency with current efforts by SWRCB/RWQCBs on the 
NPDES municipal storm water permit requirements, local governments should look to local 
transportation/congestion management as a way to reduce nonpoint source pollution.  The 
incorporation of pollution prevention into transportation systems should occur in NPDES 
permitted and non-permitted areas alike through the planning process and the development of 
community plans with focus on areas that are experiencing or expecting growth.   
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Urban/suburban areas should be designed to maximize the use of:   
 
a. Alternative modes of transportation (e.g., bicycles, roller blades) through construction of 

dedicated traffic lanes;  
 
b. Mass transit systems (e.g., busses, trains) by requiring easements/rights of way; and  
 
c. Alternative fuel and zero-emission vehicles (or hybrids) by providing fueling recharging 

stations. 
 
I.  ECONOMIC IMPACTS AND INTERSTATE COMPETITION 
 
It is recommended that SWRCB convey to USEPA that USEPA should consider the market 
implications their programs and recommendations have for California and for competition 
between states.  It is also recommended that regulations be the same for at least the western 
states, and it would be preferable to have the federal government require other states to meet 
California's high standards than to have California lower its standards in order to create equal 
standards for the various states 
 
 
SECTION 3:   RECOMMENDATIONS FOR IMPLEMENTATION OF URBAN 
RUNOFF POLLUTION CONTROLS BY SOURCE CATEGORY 
 
I. NEW DEVELOPMENT, SITE DEVELOPMENT AND CONSTRUCTION  
 
A.  INTRODUCTION 
 
This section of the TAC report addresses the issue of new development, including site 
development and construction, and covers four EPA (g) Guidance management measures.  The 
TAC reviewed the management measures and adopted each of them as appropriate for 
implementation in a statewide program, making only a minor revision in one measure (measure 
B.3 below). 
 
The recommendation for these management measures includes a group of general principles that 
the TAC feels should be incorporated into a program to control urban runoff.  These four 
principles embody much of the intent of the EPA management measures and are the same 
principles in the General Recommendations section above. 
 
The next section of the report presents the TAC's recommendation on how the implementation 
process for controlling urban runoff could be improved.  This section addresses the gaps that the 
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TAC identified in current implementation and suggests ways in which current implementation 
can be improved.  Much of the substance of these recommendations can be implemented through 
a program like that detailed in Attachment A that would be overseen by the RWQCBs. 
 
In order to assure that implementation will occur, the TAC recommends three options at the state 
level.  Two options utilize current or proposed NPDES permitting.  The other option is a 
program utilizing non-regulatory encouragement, that is, if local governments develop a 
comprehensive storm water program, the NPDES storm water permit can be avoided.  Finally, 
the TAC recommends that each local government develop and implement an enforceable urban 
runoff ordinance. 
 
B.  EPA (g) GUIDANCE MANAGEMENT MEASURES 
 
1. New Development Management Measure 
 
 a. By design or performance: 
 
  i. After construction has been completed and the site is permanently 

stabilized, reduce the average annual total suspended solid (TSS) loadings 
by 80 percent.  For the purposes of this measure, an 80 percent TSS 
reduction is to be determined on an average annual basis,1 or 

 
  ii. Reduce the postdevelopment loadings of TSS so that the average annual 

TSS loadings are no greater than predevelopment loadings, and  
 
 b. To the extent practicable, maintain postdevelopment peak runoff rate (and average 

volume) at levels that are similar to predevelopment levels.2 
 
  Sound watershed management requires that both structural and nonstructural 

measures be employed to mitigate the adverse impacts of storm water.  
Nonstructural Management Measures 2 and 3 can be effectively used in 
conjunction with Management Measure 1 to reduce both the short- and long-term 
costs of meeting the treatment goals of this management measure.3 

                                                 
1 Based on the average annual TSS loadings from all storms less than or equal to the 2-year/24-hour storm.  TSS 
loadings from storms greater than the 2-year/24-hour storm are not expected to be included in the calculation of the 
average annual TSS loadings. 

2 The TAC concluded that maintaining postdevelopment average runoff volume at levels that are similar to 
predevelopment levels was essentially impracticable in California.  

3 The TAC expressed concern about the application and implementation of this management measure in California.  
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2. Site Development Management Measure 
 
 Plan, design, and develop sites to: 
 
 a. Protect areas that provide important water quality benefits and/or are particularly 

susceptible to erosion and sediment loss; 
 
 b. Limit increase of impervious areas, except where necessary; 
 
 c. Limit land disturbance activities such as clearing and grading, and cut and fill to 

reduce erosion and sediment loss; and  
 
 d. Limit disturbance of natural drainage features and vegetation. 
 
3. Construction Site Erosion and Sediment Control Management Measure 
 
 a. Reduce erosion and, to the extent practicable, retain sediment onsite during and 

after construction, and 
 
 b. Prior to land disturbance, prepare and implement an effective erosion and 

sediment control plan or similar administrative document that contains erosion 
and sediment control provisions.4 

  
4. Construction Site Chemical Control Management Measure 
  
 a. Limit application, generation, and migration of toxic substances; 
 
 b. Ensure the proper storage and disposal of toxic materials; and  
 
 c. Apply nutrients at rates necessary to establish and maintain vegetation without 

causing significant nutrient runoff to surface waters. 
 

                                                                                                                                                             
However, rather than propose an alternative management measure, the TAC recommended acceptance of this 
measure contingent on the assumption that application and implementation of the TAC's Recommendations for 
Municipal Management of New and Redevelopment Storm Water Runoff (Attachment A) would result in the 
functional equivalent of implementation of this management measure.  

4 The TAC amended the EPA management measure by changing the word "approved" to "effective."  The purpose 
was to avoid recommending that all erosion control plans must have a formal approval.  
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C.  GENERAL PRINCIPLES FOR CONTROL OF URBAN RUNOFF FROM NEW 
DEVELOPMENT AND CONSTRUCTION 
 
1.   To the extent feasible, preserve, and where possible, create or restore areas that provide 

water quality benefits, such as riparian corridors and wetlands, and promote the design of 
 new development so that it protects the natural integrity of  drainage systems and water 
bodies. 

 
2.   Avoid conversions of areas particularly susceptible to erosion and sediment loss  and/or 

establish development guidance that identifies these areas and protects them from erosion 
and sediment loss.  These areas are characterized by steep slopes, highly erodible soils, 
periods of intense rainfall, and inability to re-vegetate once disturbed. 

 
3.   Require the integration of storm water quality protection into construction and post-

construction activities at all development sites.  This should include minimizing the use 
of toxic materials and their proper containment on site. 

 
4.   Wherever practicable, maintain peak runoff rates at pre-development levels. 
 
D.  MECHANISMS TO IMPLEMENT MANAGEMENT MEASURES CONSISTENT 
WITH PRINCIPLES 
 
1.    Improve the use of the California Environmental Quality Act (CEQA) process 
through:  
 
a.  RWQCBs should distribute to, and request that local governments utilize, a CEQA 

Checklist that addresses watershed, water quality, and nonpoint source pollution impacts. 
 An example of an appropriate Checklist is the attached Revised Environmental Checklist 
(Attachment B); 

 
b.   SWRCB should recommend to the Governor's Office of Planning and Research that it 

pursue amendments to the CEQA Guidelines to include appropriate revisions to the 
CEQA Checklist (see (a) above for recommended changes to Checklist); and 

 
c. SWRCB should  recommend to the Governor's Office of Planning and Research that it 

pursue amendments to the CEQA Guidelines to include appropriate revisions to the 
Applicant's Environmental Information Forms that are compatible with the above CEQA 
Checklist revisions.  

 
2.  SWRCB and RWQCBs should adopt statewide and regional policy addressing the 
prevention and control of urban runoff pollution.   
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The regional policies should embrace the General Principles for Control of Urban Runoff, and 
identify policies and practices that should be implemented by local governments for the 
prevention and control of urban runoff pollution from new development, redevelopment, and 
construction activities.  A regional policy should at a minimum, set requirements for the 
implementation of a baseline program such as that presented in  the TACs Recommendations for 
Management of New and Redevelopment Storm Water Runoff (Attachment A).   
 
 
 
3.  All local governments should adopt and implement a storm water runoff control 
program.   
 
The program should include new and redevelopment management elements based on the 
attached TAC Recommendations for Municipal Management of New and Redevelopment Storm 
Water Runoff (Attachment A).  
 
4.  SWRCB/RWQCBs should identify and provide incentives for local governments to 
commence watershed planning in order to maximize the use of limited resources and to 
maximize the benefits of NPS pollution controls.   
 
As part of the regional policy, the TAC recommends that RWQCBs encourage areawide 
watershed management planning, policy adoption, and regional storm water quality control 
implementation as a better approach than restrictions and controls on individual development 
projects.  The favored approach has greater potential to achieve watershed protection goals, 
reduce conflicts with other existing policies, plans and/or requirements, and eliminate apparent 
arbitrariness and unfairness in dealing with individual development projects. 
 
5.   The SWRCB, in a coordinated effort with the RWQCBs, should provide assistance to 
small local governments for development and implementation of an urban runoff control 
program.  
 
At a minimum, this assistance should include: 
 
a.   Model Storm Water Program.  Development of a model storm water program that 

includes:  the TAC's Recommendations for Municipal Management of New and 
Redevelopment Storm Water Runoff (Attachment A); a model urban runoff ordinance 
which has enforceable provisions; and model language regarding protection of water 
quality from urban sources for inclusion in General Plan documents;  

 
b.  Training.  Development of training programs directed at both government staff and the 

regulated community; 
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c.   Public Information and Participation.  Development of generic public information 
materials for dissemination by the local governments; and 

 
d.   Technical and Financial Assistance.  Funding and assistance for pilot programs (e.g., 

monitoring programs and watershed planning).  
 
6.  SWRCB/RWQCBS should consider reorganization of programs and staffing priorities.  
  
 
SWRCB/RWQCBs need more staff assigned to review projects at the planning level (i.e., CEQA 
review), nonpoint source pollution issues, and watershed management tasks.  This should be 
accomplished through a reordering of staff priorities, reorganization, and/or increases in staff 
allocation to the Boards. 
 
E.   ENFORCEMENT MECHANISMS 
 
1.  SWRCB/RWQCBs should ensure effective implementation of local government storm 
water programs through one of the following three enforcement mechanisms (see TAC 
Recommendation E(1) in Section II of this report): 
 
a.    Section 13225(c) report by the local government 
  
b.    Individual municipal NPDES storm water permit (current program) 
 
c.    General municipal NPDES storm water permit (new program) 
 
2.  Local Urban Runoff Ordinance        
 
Each local government should have the legal authority to control sources of runoff into their 
storm drain system(s), waterbodies, and associated habitats.  It is recommended that each local 
government adopt an urban runoff ordinance which has enforceable provisions (see TAC 
Recommendation E(2) in Section II of this report). 
 
 
II.   EXISTING DEVELOPMENT 
 
A.  INTRODUCTION 
 
This section of the report addresses the issue of urban runoff from existing development which is 
addressed by a single EPA (g) Guidance management measure.  The TAC adopted the EPA 
measure, finding it appropriate and feasible to implement in California.  However, the TAC finds 
that in addition to identifying pollution reduction opportunities, agencies need to equally 
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emphasize pollution prevention.  The theme of prevention is raised by the TAC in each of the 
source categories it has reviewed and analyzed within this report. 
 
B.  EPA (g) GUIDANCE MANAGEMENT MEASURE 
 
1. Existing Development Management Measure 
 
Develop and implement watershed management programs to reduce runoff pollutant 
concentrations and volumes from existing development: 
 
a. Identify priority local and/or regional watershed pollutant reduction opportunities, e.g., 

improvements to existing urban runoff control structures; 
 
b. Contain a schedule for implementing appropriate controls; 
 
c. Limit destruction of natural conveyance systems; and 
 
d. Where appropriate, preserve, enhance, or establish buffers along surface waterbodies and 

their tributaries. 
 
C.   RECOMMENDATIONS REGARDING EXISTING DEVELOPMENT 
 
1. Recommendations for Local Governments 
 
a. Incorporate watershed information into the planning and management processes, 

including a requirement to specifically address watersheds in the Conservation and Open 
Space Elements (or local equivalents) of General Plans.  

 
b. Relate the development of local and areawide storm water programs to known water 

quality problems and beneficial uses of receiving waters. 
 
c. Municipal storm water programs should determine local water quality goals and focus 

efforts on the reduction of priority pollutants. 
 
d. There should be an emphasis on education for pollution prevention rather than on 

regulation. 
 
e. Management practices should emphasize pollution prevention over pollution control; 

when source control is necessary, nonstructural controls should take priority. 
 
f. Consider use of open space programs to maintain and enhance water quality. 
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g. Municipal storm water programs should focus initially on O&M activities of public 
agencies. 

 
h. In order to assist the RWQCBs in identifying industries and construction projects that 

should be covered by general permits, municipal storm water programs should provide 
pertinent available information to the RWQCBs. 

 
i. Local governments should advise those industries and construction projects with which 

they come into contact of the requirement to be covered by the state general permits. 
 
 
 
2. Recommendations for Regional Boards 
 
a. RWQCBs should work with municipal storm water program staffs to educate decision-

makers in local governments about Regional Water Quality Control Plans (Basin Plans) 
and their relationship to storm water programs. 

 
b. RWQCBs should coordinate with local governments regarding water quality concerns 

and programs. 
 
c. RWQCBs should assist local governments with financial and technical assistance for 

pilot retrofit projects designed to reduce targeted pollutants. 
 
d. RWQCBs should encourage local governments to cooperate with other groups such as 

Resource Conservation Districts (RCDs) on watershed management programs. 
 
e. RWQCBs should refer local governments to the California Storm Water Best 

Management Practices (BMP) Handbooks and the (g) Guidance for assistance in creating 
their own water quality programs. 

 
f. A pilot program should be established by at least one RWQCB to develop small city 

nonpoint source pollution prevention programs.   
 
g. Upon completion of the small city pilot project, all RWQCBs should work with local 

jurisdictions to implement nonpoint source pollution prevention programs in small cities 
and towns not covered by municipal NPDES storm water  permits. 

 
3. Recommendations for State Water Resources Control Board 
 
a. SWRCB should revise the California Nonpoint Source Management Plan to incorporate 

Existing Development practices a, b, d, e, and f from Chapter 4 of the (g) Guidance. 
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b. SWRCB/RWQCBs should work through the California Board of Education and County 

Departments of Education to incorporate water quality issues into the curriculum 
(biology, ecology, geography etc.). 

 
c. SWRCB should examine the possibility of conditioning certain state grants and loans to 

local governments to require the development and implementation of water quality 
management programs (possibly including a watershed approach). 

 
d. SWRCB/RWQCBs should encourage state and local government agencies, including 

special districts, to operate their programs and facilities in a manner that protects  water 
quality by setting examples through the operation of their own facilities and programs. 

 
e. SWRCB/RWQCBs should cooperate with air quality management districts in the 

certification of dust palliatives to control fugitive dust.  
 
f. SWRCB/RWQCBs should cooperate with air quality management districts to identify 

issues of common concern and to seek solutions which would assist in the reduction of 
both air and water pollution; for example, SWRCB/RWQCBs should encourage 
municipalities, counties, and port districts to convert their fleet vehicles to zero-emission 
vehicles. 

 
g. SWRCB/RWQCBs should encourage the development of water quality awareness 

programs by the California State Association of Counties (CSAC)  and the California 
League of Cities. 

 
h. SWRCB should consider issuing a simplified General NPDES Storm Water Permit 

without extensive water quality monitoring requirements for smaller cities and counties in 
California. 

 
III. WATERSHED PROTECTION  
 
A.  INTRODUCTION 
 
The TAC's working definition for watershed-based water quality protection is the 
prevention/control of pollution and management of human activities in a geographically or other 
defined drainage area to protect, restore, and/or enhance the natural resources and beneficial uses 
within the watershed.  To the extent practicable, the hydrologic areas or subareas defined by the 
Department of Water Resources should be used to define watershed boundaries, although a 
smaller area, such as a tributary stream within a subarea could be an appropriate unit for 
management purposes. 
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This management measure requires no specific triggers for implementation. As the framework 
for water quality protection, the approach should be automatically integrated into all nonpoint 
source pollution prevention/reduction programs.  Although there are no triggers per se for this 
management measure, each Regional Board should establish priorities among the watersheds 
within its region for the implementation of nonpoint source pollution prevention programs. 
 
The TAC concluded that implementation of the Watershed Protection Management Measure, in 
conjunction with those for the TAC’s existing and new development management measure 
proposals, would meet EPA requirements and strengthen the Nonpoint Source Management Plan. 
 
The Technical Advisory Committee recommends the EPA Watershed Protection Management 
Measure be adopted and incorporated into California Nonpoint Source Management Plan. 
 
B.  EPA (g) GUIDANCE MANAGEMENT MEASURE 
 
1.  Watershed Protection Management Measure 
 
Develop a watershed protection program to: 
 
a. Avoid conversion, to the extent practicable, of areas that are particularly susceptible to 

erosion and sediment loss; 
 
b. Preserve areas that provide important water quality benefits and/or are necessary to 

maintain riparian and aquatic biota; and 
 
c. Site development, including roads, highways, and bridges, to protect to the extent 

practicable the natural integrity of waterbodies and natural drainage systems. 
 
 
C.  RECOMMENDATIONS REGARDING WATERSHED PROTECTION 
 
 1. The watershed protection management measure should be strengthened by adding 

an education element. 
 
Components of the educational element should include: 
 
a. An educational program for local governments on watershed awareness and planning 
 
b. An educational program for citizens on watershed awareness and oversight 
 
c. An educational program for municipal residential/industrial/commercial facilities (and 

their associations) which conduct outdoor activities that potentially contribute to nonpoint 
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source pollution 
 
The education program should include comprehensive K-12 programs that involve all science 
disciplines directly in the watershed.  All agencies with responsibility for watershed should be 
involved along with community groups.  These elements could be developed and implemented 
by municipal programs and/or SWRCB/RWQCBs, the Soil Conservation Service, or local 
organizations such as  resource conservation districts (RCDs), or nonprofit organizations.  For 
example, under agreements with RWQCBs, the Soil Conservation Service and RCDs could assist 
with training and education of municipalities, community groups, boys and girls clubs, etc. 
 
SWRCB could underwrite the costs of training provided by University Extension or analogous 
courses.   In addition, SWRCB should work with licensing boards and other professional 
organizations to incorporate nonpoint source pollution certification into licensing requirements.   
 
2. Watershed management strategies in NPDES municipal storm water programs: 
 
a. Municipal permits should have watershed specific components. 
  
b. All NPDES permits and Waste Discharge Requirements (WDRs) should be considered 

for reissuance on a watershed basis. 
  
c. Monitoring programs should be designed to support watershed assessments and planning. 
  
d. Monitoring should include a volunteer citizens’ monitoring and reporting program. 
 
e. SWRCB should adopt a central monitoring data base in California.  
   
f. In order to determine where impacts to watersheds are occurring, GIS programs in 

California should be coordinated. 
  
g. All permit applications and Notices of Intent (NOIs) should be coded by hydrologic 

subarea. 
 
h. Municipal permittees and RWQCBs should share information, by hydrologic subareas, of 

all point source permittees, including industrial and construction permittees. 
 
i. Local governments should be encouraged to include watershed information in the 

appropriate elements of their general plans and to require that watershed consideration be 
included in environmental documentation. 

 
j. SWRCB/RWQCBs should promote coordination within the existing regulatory 

framework among state, regional and local agencies regulating pollutant sources 
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impacting air, land, and water. 
  
k. At least one watershed management pilot project based on a hydrologic area should be 

designated within each areawide municipal permit by a municipal permittee in 
coordination with the appropriate Regional Board. 

 
3. Non-NPDES municipal permit areas where the mechanism for enforcing programs 

will evolve from Porter-Cologne and municipal programs: 
 
a. Local governments should be encouraged to develop ordinances to address all sources 

that may cause water quality impairment. 
 
b. RWQCBs with areas not covered by municipal NPDES storm water permits should 

designate at least one new pilot watershed project based on a hydrologic area not within 
the jurisdiction of a municipal program.  Pilot projects should develop and implement 
watershed management plans to reduce beneficial use impairment. The criteria for 
choosing pilot project sites should include consideration of the SWRCB's Water Quality 
Assessment and should focus on impaired waterbodies.  RWQCBs could serve as the 
coordinating agencies.  In this capacity, they would review proposed programs and 
oversee implementation. 

 
4. Small community considerations 
 
One advantage for small communities in the context of watershed protection may be that it is 
easier for them to coordinate efforts/planning/strategies among their departments (i.e., 
street/storm drain maintenance, litter control, parks and recreation, etc.).  Because of this they 
could be good candidates for developing and implementing pilot programs. 
 
 
IV.    POLLUTION PREVENTION  
 
A.  INTRODUCTION 
 
This section of the report addresses the issue of pollution prevention which is covered by a single 
EPA (g) Guidance management measure.  The TAC adopted the EPA measure, finding it 
appropriate and feasible for implementation in a statewide program for the control of urban 
runoff pollution.    The theme of prevention is raised by the TAC in each of the source categories 
it has reviewed and analyzed within this report. 
 
B.  EPA (g) GUIDANCE MANAGEMENT MEASURE 
 
1. Pollution Prevention 
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Implement pollution prevention and education programs to reduce nonpoint source pollutants 
generated from the following activities, where applicable; 
 
a. The improper storage, use, and disposal of household hazardous chemicals, including 

automobile fluids, pesticides, paints, solvents, etc.; 
 
b. Lawn and garden activities, including the application and disposal of lawn and garden 

care products, and the improper disposal of leaves and yard trimmings; 
 
c. Turf management on golf courses, parks, and recreational areas; 
 
d. Improper operation and maintenance of onsite disposal systems; 
 
e. Discharge of pollutants into storm drains including floatables, waste oil, and litter; 
 
f. Commercial activities including parking lots, gas stations, and other entities not under 

NPDES purview; and 
 
g. Improper disposal of pet excrement. 
 
 
C.  RECOMMENDATIONS REGARDING POLLUTION PREVENTION 
 
1. Recommendations for Prevention at the Source 
 
The first stage of controlling pollution of storm water is prevention of pollution at the source. 
The following recommendations are designed to incorporate that concept into the California 
storm water program: 
 
a. Pollution prevention programs should be designed to emphasize source reduction. 
 
b.  Pollution prevention programs should be related to watershed management. 
 
c. Government agencies should examine municipal landscape/facility maintenance/pest 

control programs and make necessary modifications in order to prevent contributions of 
toxic materials to receiving waters. 

 
d. The revised California Nonpoint Source Management Plan should incorporate the 

pollution prevention Management Measure from Chapter 4 of the “g” Guidance: 
 
2.  Recommendations for Educational Programs 
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The pollution prevention program should be based on a sound public education program. Such a 
program should be designed to address specific target audiences. 
 
a. Education programs should emphasize pollution prevention and be related to watershed 

management. 
 
b. Municipal storm water programs should work through local school districts to incorporate 

water quality issues into the curriculum (biology, ecology, geography etc.). 
 
c. Youth groups, business and industrial groups, environmental organizations and ecology 

clubs at schools should be included in public service and public awareness programs 
related to water quality and pollution prevention. 

 
V. ROADS, HIGHWAYS, AND BRIDGES 
 
 
A. STATEMENT OF PROBLEM/APPLICABILITY/ADOPTION OF 

MANAGEMENT MEASURES 
 
The development or redevelopment of surface transportation systems is a complex undertaking 
that can result in long and short term water quality degradation.  Alignments can parallel, adjoin, 
or cross waterways unnecessarily, increasing the proximity of pollutant sources to surface waters. 
 Alignments in areas of steeper slopes can create large cuts and fills, increasing the potential for 
sediment erosion. Pollutants can be accentuated by not allowing enough right-of-way for 
vegetative uptake of total and dissolved solids.  Finally, signal timing can accentuate traffic 
congestion increasing the burden of particulate matter that enters the air and watersheds. 
 
The Management Measures and practices discussed here address the problems of point and  
nonpoint source impacts on water quality from all phases of roadway and bridge development.  
In this discussion, roadways include tertiary, secondary, and primary collectors and arterials, as 
well as inter-regional state highways and state routes in the National Highway System (NHS). 
 
The TAC reviewed the six USEPA management measures identified for roads, highways, and 
bridges and adopted each of them as appropriate for implementation in a statewide program for 
the control of urban runoff pollution.  All of the management practices in the (g) Guidance are 
also recommended for inclusion in the program. 
 
B.  EPA (g) GUIDANCE MANAGEMENT MEASURES 
 
1. Management Measure for Planning, Siting, and Developing Roads and Highways 
 Plan, site, and develop roads and highways to: 
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a. Protect areas that provide important water quality benefits or are particularly susceptible 

to erosion or sediment loss; 
 
b. Limit land disturbance such as clearing and grading and cut and fill to reduce erosion and 

sediment loss; and 
 
c. Limit disturbance of natural drainage features and vegetation. 
 
2. Site, design, and maintain bridge structures so that sensitive and valuable aquatic 

ecosystems and areas providing important water quality benefits are protected from 
adverse effects. 

 
3. Management Measure for Construction Projects 
  
a. Reduce erosion and, to the extent practicable, retain sediment onsite during and after 

construction and  
 
b. Prior to land disturbance, prepare and implement an approved erosion control plan or 

similar administrative document that contains erosion and sediment control provisions. 
 
4. Management Measure for Construction Site Chemical Control 
 
a. Limit the application, generation, and migration of toxic substances; 
 
b. Ensure the proper storage and disposal of toxic materials; and 
 
c. Apply nutrients at rates necessary to establish and maintain vegetation without causing 

significant nutrient runoff to surface water. 
 
5. Management Measure for Operation and Maintenance 
 
Incorporate pollution prevention procedures into the operation and maintenance of roads, 
highways, and bridges to reduce pollutant loadings to surface waters. 
 
6. Management Measure for Road, Highway, and Bridge Runoff Systems 
 
Develop and implement runoff management systems for existing roads, highways, and bridges to 
reduce pollutant concentrations and volumes entering surface waters. 
 
a. Identify priority and watershed pollutant reduction opportunities (e.g., improvements to 

existing urban runoff control structures); and  
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b. Establish schedules for implementing appropriate controls. 
 
 
C. RECOMMENDED MECHANISMS TO HELP INSURE THE 

IMPLEMENTATION OF MANAGEMENT MEASURES AND BMPs FOR 
ROADS, HIGHWAYS, AND BRIDGES 

 
a. SWRCB/RWQCBs should work with the Federal Highways Administration (FHWA), 

Caltrans, and local transportation agencies to ensure water quality protection concerns are 
addressed in FHWA biannual Regional audits of highway drainage systems. 

 
b. SWRCB/RWQCBs should encourage Caltrans and local transportation agencies to 

establish standard procedures to ensure adequacy of the storm water pollution prevention 
plans for all public works projects prior to contract advertising for the project. 

 
c. SWRCB/RWQCBs should encourage Caltrans and local transportation agencies to work 

with the Soil Conservation Service to develop model specifications for bid items on 
erosion and sediment control features for use in state and local public works contracts. 

 
d. SWRCB/RWQCBs should establish forums to promote the discussion and resolution of 

policy conflicts (e.g., fire safety, pesticide safety, traffic safety) with local and state 
agencies in the design of transportation corridors. 

 
e. SWRCB/RWQCBs should work with local, state, and federal agencies to establish 

minimum storm intensity/duration and frequency standards for sediment control during 
and after construction. 

 
f. SWRCB/RWQCBs should work with Caltrans, to formalize the representation of 

Caltrans, and other appropriate transportation agencies at the Interagency Advisory 
Committee on nonpoint source issues. 

 
g. SWRCB should work with federal and state agencies to promote research on controlling 

nonpoint source pollution including: 
 
 i. Alternative automotive materials (e.g., brake pads); 
 ii. Effectiveness of treatment systems (e.g., oil/water separators) ; 
 iii. Effectiveness of maintenance systems (e.g., street sweeping equipment); 
 iv. Pollutant fate and transport (e.g., aerial deposition and particle size distributions); 
 v. Regional specificity of predictors (e.g., runoff regression equations for arid climates); 
 vi. Facilities design for pollutant containment (e.g., truck weigh stations, inspection 

stations, agricultural inspection stations, run away truck ramps, and border crossings). 
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h. SWRCB should support an increase in total funding dollars for environmental enhancement 

grants pursuant to the Intermodal Surface Transportation Efficiency Act of 1991 (ISTE), 
and encourage local, regional, and state agencies to apply for these grants. 

 
i. SWRCB and USEPA should encourage the regional permits between Caltrans Districts and 

multiple RWQCBs to ensure consistency and cost effectiveness. 
 
j. SWRCB should encourage Caltrans to use strong mechanisms in their contract 

specifications to ensure protection of beneficial uses and enforcement for non compliance. 
 
k. RWQCBs and Caltrans should establish procedures to make available to RWQCB staff, 

current project updates including monthly lists of District STATUS books, and "Status of 
Going Contracts" calendars. 

 
l. Caltrans, toll bridge authorities, and local agencies involved in the operation, construction, 

or maintenance of roads, highways, and bridges should revisit cooperative agreements they 
have with each other in order to improve the terms for accepting storm water connections. 

 
m. The Regional Transportation Planning Agencies (RTPAs) should be encouraged to 

incorporate nonpoint source structural BMPs into their Transportation Improvement 
Programs (TIPs). 

 
n. Congestion Management Agencies (CMAs) should incorporate structural BMPs and the 

analysis of particulate matter (PM2.5, PM10,and >PM10) into their Congestion 
Management Plans (CMPs). 

 
o. CMAs should support the use of alternative transportation for people, goods, and services 

(mass transit, zero emission vehicles, low emission vehicles) beyond its current level-of-
effort. 

 
p. CEQA and NEPA lead agencies should include reasonable dollar figures on water quality 

management/maintenance in the life cycle costs of roadway systems when comparing 
alternatives. 

 
q. Caltrans should require training for nonpoint source prevention and control for road 

construction contractors through Cooperative Training Assistance Program (CTAP) or 
Caltrans courses. 

 
r. Regional, local, and state transportation agencies should provide unit cost data on sediment 

and erosion control bid items. 
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s. The Resources Agency and CalEPA should urge the California Transportation Commission 
(CTC) to raise the dollar value per acre of state highway landscaping jobs, and to redefine 
highway landscaping to include water pollution control  (e.g., landscape right-of-ways with 
plants that serve as valuable habitat adjacent to watercourses.) 
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The Importance of Imperviousness

The emerging field of urban watershed protection
often lacks a unifying theme to guide the efforts
of its many participants—planners, engineers,

landscape architects, scientists, and local officials. The
lack of a common theme has often made it difficult to
achieve a consistent result at either the individual
development site or cumulatively, at the watershed
scale.

In this article a unifying theme is proposed based on
a physically defined unit:  imperviousness. Impervious-
ness here is defined as the sum of roads, parking lots,
sidewalks, rooftops, and other impermeable surfaces of
the urban landscape. This variable can be easily mea-
sured at all scales of development, as the percentage of
area that is not “green.”

Imperviousness is a very useful indicator with which
to measure the impacts of land development on aquatic
systems. Reviewed here is the scientific evidence that
relates imperviousness to specific changes in the hy-
drology, habitat structure, water quality and biodiversity
of aquatic systems. This research, conducted in many
geographic areas, concentrating on many different vari-
ables, and employing widely different methods, has
yielded a surprisingly similar conclusion: stream degra-
dation occurs at relatively low levels of imperviousness
(~10%). Most importantly, imperviousness is one of the
few variables that can be explicitly quantified, managed
and controlled at each stage of land development. The
remainder of this article details the relationship between
imperviousness and stream quality.

The Components of Imperviousness

Imperviousness represents the imprint of land de-
velopment on the landscape. It is composed of two
primary components:  the rooftops under which we live,
work and shop, and the transport system (roads, drive-
ways, and parking lots) that we use to get from one roof
to another. As it happens, the transport component
now often exceeds the rooftop component in terms of
total impervious area created. For example,
transport-related imperviousness comprised 63 to 70%
of total impervious cover at the site in 11 residential,
multifamily and commercial areas where it had actually
been measured (City of Olympia, 1994b). This phenom-
enon is observed most often in suburban areas and
reflects the recent ascendancy of the automobile in both
our culture and landscape. The sharp increases in per

capita vehicle ownership, trips taken, and miles trav-
elled have forced local planners to increase the relative
size of the transport component of imperviousness over
the last two decades.

Traditional zoning has strongly emphasized and
regulated the first component (rooftops) and largely
neglected the transport component. While the rooftop
component is largely fixed in zoning, the transport
component is not. As an example, nearly all zoning
codes set the maximum density for an area, based on
dwelling units  or rooftops. Thus, in a given area, no
more than one single family home can be located on each
acre of land, and so forth.

Thus, a wide range in impervious cover is often seen
for the same zoning category. For example, impervious
area associated with medium density single family homes
can range from 20% to nearly 50%, depending on the
layout of streets and parking. This suggests that signifi-
cant opportunities exist to reduce the share of impervi-
ousness from the transport component.

Imperviousness and Runoff

The relationship between imperviousness and run-
off may be widely understood, but it is not always fully
appreciated. Figure 1 illustrates the increase in the site
runoff coefficient as a result of site impervious cover,
developed from over 40 runoff monitoring sites across
the nation. The runoff coefficient ranges from zero to
one and expresses the fraction of rainfall volume that is
actually converted into storm runoff volume. As can be
seen, the runoff coefficient closely tracks percent im-
pervious cover, except at low levels where soils and
slope factors become more important. In practical terms,
this means that the total runoff volume for a one-acre
parking lot (Rv = 0.95) is about 16 times that produced
by an undeveloped meadow (Rv = 0.06).

To put this in more understandable terms, consider
the runoff from a one-inch rainstorm (see Table 1). The
total runoff from a one-acre meadow would fill a stan-
dard size office to a depth of about two feet (218 cubic
feet). By way of comparison, if that same acre was
completely paved, a one-inch rainstorm would com-
pletely fill your office, as well as the two next to it. The
peak discharge, velocity and time of concentration of
stormwater runoff also exhibit a striking increase after
a meadow is replaced by a parking lot (Table 1).

Feature article from Watershed Protection Techniques. 1(3): 100-111
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Because infiltration is reduced in impervious areas,
one would expect groundwater recharge to be propor-
tionately reduced. This, in turn, should translate into
lower dry weather stream flows. Actual data, however,
that demonstrate this effect is rare. Indeed, Evett et al.
(1994) could not find any statistical difference in low
stream flow between urban and rural watersheds after
analyzing 16 North Carolina watersheds. Simmons and
Reynolds (1982) did note that dry weather flows dropped

20 to 85% after development in several urban water-
sheds in Long Island, New York.

It should be noted that transport-related impervi-
ousness often exerts a greater hydrological impact than
the rooftop-related imperviousness. In residential ar-
eas, runoff from rooftops can be spread out over pervi-
ous areas, such as backyards, and rooftops are not
always directly connected to the storm drain system.
This may allow for additional infiltration of runoff.
Roads and parking lots, on the other hand, are usually
directly connected to the storm drain system.

Imperviousness and the Shape of Streams

Confronted by more severe and more frequent floods,
stream channels must respond. They typically do so by
increasing their cross-sectional area to accommodate
the higher flows. This is done either through widening
of the stream banks, downcutting of the stream bed, or
frequently, both. This phase of channel instability, in
turn, triggers a cycle of streambank erosion and habitat
degradation.

The critical question is at what level of development
does this cycle begin? Recent research models devel-
oped in the Pacific Northwest suggest that a threshold
for urban stream stability exists at about 10% impervi-
ousness (Booth, 1991; Booth and Reinelt, 1993) (Figure
2). Watershed development beyond this threshold con-
sistently resulted in unstable and eroding channels.
The rate and severity of channel instability appears to
be a function of sub-bankfull floods, whose frequency
can increase by a factor of 10 even at relatively low levels
of imperviousness (Hollis, 1975; Macrae and Marsalek,
1992; Schueler, 1987).

Parking
Runoff or Water Quality Parameter Lot Meadow

Curve number (CN) 98 58
Runoff coefficient 0.95 0.06
Time of concentration (minutes) 4.8 14.4
Peak discharge rate (cfs), 2 yr., 24 hr. storm 4.3 0.4
Peak discharge rate (cfs), 100 yr. storm 12.6 3.1
Runoff volume from one-inch storm (cubic feet) 3450 218
Runoff velocity @ 2 yr. storm (feet/second) 8 1.8
Annual phosphorus load (lbs/ac./yr.). 2 0.50
Annual nitrogen load (lbs/ac./yr.). 15.4 2.0
Annual zinc load (lbs/ac./yr.) 0.30 ND

Key Assumptions:
Parking lot is 100% impervious with 3% slope, 200 feet flow length,
Type 2 Storm, 2 yr. 24 hr. storm = 3.1 inches, 100 yr. storm = 8.9
inches, hydraulic radius = 0.3, concrete channel, and suburban
Washington ‘C’ values.
Meadow is 1% impervious with 3% slope, 200 foot flow length, good
vegetative condition, B soils, and earthen channel.

Table 1:Comparison of One Acre of Parking Lot Versus
One Acre of Meadow in Good Condition

Figure 1: Watershed Imperviousness and the Storm Runoff Coefficient
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A major expression of channel instability is the loss
of instream habitat structures, such as the loss of pool
and riffle sequences and overhead cover, a reduction in
the wetted perimeter of the stream and the like. A number
of methods have been developed to measure the struc-
ture and quality of instream habitat in recent years (Galli,
1993; Gibson et al., 1993; Plafkin et al., 1989). Where
these tools have been applied to urban streams, they
have consistently demonstrated that a sharp threshold
in habitat quality exists at approximately 10 to 15%
imperviousness (Booth and Reinelt, 1993; Galli, 1994;
Shaver et al., 1995). Beyond this threshold, urban
stream habitat quality is consistently classified as poor.

Imperviousness and Water Quality

Impervious surfaces collect and accumulate pollut-
ants deposited from the atmosphere, leaked from ve-
hicles or derived from other sources. During storms,
accumulated pollutants are quickly washed off and
rapidly delivered to aquatic systems.

Monitoring and modeling studies have consis-
tently indicated that urban pollutant loads are directly
related to watershed imperviousness. Indeed, impervi-
ousness is the key predictive variable in most simula-
tion and empirical models used to estimate pollutant
loads. For example, the Simple Method assumes that
pollutant loads are a direct function of watershed imper-
viousness (Schueler, 1987), as imperviousness is the
key independent variable in the equation.

Threshold Limits for Maintaining Background
Pollutant Loads

Suppose that watershed runoff drains into a lake
that is phosphorus-limited. Also assume that the present
background load of phosphorus from a rural land use
amounts to 0.5 lbs/ac/yr. The Simple Method predicts
that the post-development phosphorus load will exceed
background loads once watershed imperviousness
exceeds 20 to 25% (Figure 3), thereby increasing the risk
of nutrient over-enrichment in the lake.

Urban phosphorus loads can be reduced when
urban stormwater treatment practices are installed, such
as stormwater ponds, wetlands, filters or infiltration
practices. Performance monitoring data indicates that
stormwater practices can reduce phosphorus loads by
as much as 40 to 60%, depending on the practice
selected. The impact of this pollutant reduction on the
post-development phosphorus loading rate from the
site is shown in Figure 3. The net effect is to raise the
phosphorus threshold to about 35 to 60% impervious-
ness, depending on the performance of the stormwater
practice installed. Therefore, even when effective prac-
tices are widely applied, a threshold of imperviousness
is eventually crossed, beyond which predevelopment
water quality cannot be maintained.

Imperviousness and Stream Warming

Impervious surfaces both absorb and reflect heat.
During the summer months, impervious areas can have
local air and ground temperatures that are 10 to 12
degrees warmer than the fields and forests that they
replace. In addition, the trees that could have provided
shade to offset the effects of solar radiation are absent.

Water temperature in headwater streams is strongly
influenced by local air temperatures. Galli (1991) re-
ported that stream temperatures throughout the sum-
mer are increased in urban watersheds, and the degree
of warming appears to be directly related to the imper-
vious cover of the contributing watershed. He moni-
tored five headwater streams in the Maryland Piedmont
over a six-month period, each of which had different
levels of impervious cover (Figure 4). Each of the urban
streams had mean temperatures that were consistently
warmer than a forested reference stream, and the size of
the increase (referred to as the delta-T) was a direct
function of watershed imperviousness. Other factors,
such as lack of riparian cover and ponds, were also
demonstrated to amplify stream warming, but the pri-
mary contributing factor appeared to be watershed
impervious cover (Galli, 1991).

Imperviousness and Stream Biodiversity

The health of the aquatic ecosystem is a strong
environmental indicator of watershed quality. A num-
ber of research studies have recently examined the links
between imperviousness and the biological diversity in
streams. Some of the key findings are summarized in
Table 2.

Figure 2: Channel Stability as a Function of Imperviousness
   (Booth and Reinelt, 1993)
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Figure 4: The Effect of Impervious Cover on Stream Temperature (Galli, 1991)

Figure 3: The Effect of Impervious Cover on Urban Phosphorus Load Under Several Sce-
narios, as Computed by the Simple Method
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Aquatic Insects

The diversity, richness and composition of the
aquatic insect community has frequently been used to
evaluate the quality of urban streams. Not only are
aquatic insects a useful environmental indicator, but
they also form the base of the stream food chain in most
regions of the country.

Klein (1979) was one of the first to note that macro-
invertebrate diversity drops sharply in urban streams in
Maryland. Diversity consistently became poor when
watershed imperviousness exceeded 10 to 15%. The
same basic threshold has been reported by all other
research studies that have looked at macroinvertebrate
diversity in urban streams (Table 2).

In each study, sensitive macroinvertebrates were
replaced by ones that were more tolerant of pollution
and hydrologic stress. Species such as stoneflies, may-
flies, and caddisflies largely disappeared and were
replaced by chironomids, tubificid worms, amphipods,
and snails. Species that employ specialized feeding
strategies—shredding leaf litter, grazing rock surfaces,
filtering organic matter that flows by, or preying on
other insects—were lost.

A typical example of the relationship between imper-
viousness and macroinvertebrate diversity is shown in
Figure 5. The graph summarizes diversity trends for 23
sampling stations in headwater streams of the Anacostia
watershed (Schueler and Galli, 1992). While good to fair

diversity was noted in all headwater streams with less
than 10% impervious cover, nearly all stations with 12%
or more impervious cover recorded poor diversity. The
same sharp drop in macroinvertebrate diversity at around
12 to 15% impervious cover was also observed in
streams in the coastal plain and piedmont of Delaware
(Shaver et al., 1995).

Other studies have utilized other indicators to mea-
sure the impacts of urbanization on stream insect com-
munities. For example, Jones and Clark (1987) monitored
22 stations in Northern Virginia and concluded that
aquatic insect diversity composition changed markedly
after watershed population density exceeded four  or
more individuals per acre. This population density
roughly translates to half-acre or one acre lot residential
use, or perhaps 10 to 15% imperviousness.

Steedman (1988)  evaluated 208 Ontario stream sites,
and concluded that aquatic insect diversity shifted from
fair to poor at about 35% urban land use. Since “urban
land” includes both pervious and impervious cover, the
actual threshold in the Ontario study may well be closer
to seven to 10% imperviousness (Booth and Reinelt,
1993). Steedman also reported that urban streams with
intact riparian forests had higher diversity than those
that did not, for the same level of urbanization.

While the exact point at which stream insect diver-
sity shifts from fair to poor is not known with absolute
precision, it is clear that few, if any, urban streams can

Figure 5: Impacts of Imperviousness on Macroinvertebrate Communities in the Headwater
Streams of the Anacostia River (Schueler and Galli, 1992)
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Table 2: Review of Key Findings of Urban Stream Studies Examining the Relationship of
     Urbanization to Stream Quality

Ref. Year Location Biological Parameter Key Finding
   

Booth 1991 Seattle Fish habitat/ Channel stability and fish habitat
channel stability quality declined rapidly after 10% imperv.

Galli 1994 Maryland Brown trout Abundance and recruitment of brown trout
declines sharply at 10-15% imperv.

Benke 1981 Atlanta Aquatic insects Negative relationship between number of
et al. insect species and urbanization in 21

streams

Jones 1987 Northern Aquatic insects Urban streams had sharply lower diversity of
and Clark Virginia aquatic insects when human population

density exceeded 4 persons/acre. (esti-
mated 15-25% imperv. cover)

Limburg 1990 New York Fish spawning Resident and anadromous fish eggs and
and larvae declined sharply in 16 tributary
Schimdt streams greater than 10% imperv.

Shaver 1994 Delaware Aquatic insects Insect diversity at 19 stream sites dropped
et al. sharply at 8 to 15% imperv.

Shaver 1994 Delaware Habitat quality Strong relationship between insect diversity
et al. and habitat quality; majority of 53 urban

streams had poor habitat

Schueler 1992 Maryland Fish Fish diversity declined sharply with increas-
and Galli ing imperv., loss in diversity began at

10-12% imperv.

Schueler 1992 Maryland Aquatic insects Insect diversity metrics in 24 subwatersheds
and Galli shifted from good to poor over 15% imperv.

Black 1994 Maryland Fish/insects Fish, insect and habitat scores were all
and Veatch ranked as poor in 5 subwatersheds that

were greater than 30% imperv.

Klein 1979 Maryland Aquatic insects/fish Macroinvertebrate and fish diversity declines
rapidly after 10% imperv.

Luchetti 1993 Seattle Fish Marked shift from less tolerant coho salmon
and to more tolerant cutthroat trout populations
Fuersteburg noted at 10-15% imperv. at 9 sites

Steedman 1988 Ontario Aquatic insects Strong negative relationship between biotic
integrity and increasing urban land use/
riparian condition at 209 stream sites.
Degradation begins at about 10% imperv.

Pedersen 1986 Seattle Aquatic insects Macroinvertebrate community shifted to
and chironomid, oligochaetes and amphipod
Perkins species tolerant of unstable conditions.

Steward 1983 Seattle Salmon Marked reduction in coho salmon popula-
tions noted at 10-15% imperv. at 9 sites

Taylor 1993 Seattle Wetland plants/ Mean annual water fluctuation was inversely
amphibians correlated to plant and amphibian density in

urban wetlands. Sharp declines noted
over 10% imperv.

Garie and 1986 NewJersey Aquatic insects Drop in insect taxa from 13 to 4 noted in
McIntosh urban streams

Yoder 1991 Ohio Aquatic insects/ 100% of 40 urban sites sampled had fair to
fish very poor index of biotic integrity scores
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support diverse aquatic insect communities at moder-
ate to high levels of impervious cover (25% or more).
Four different studies  (Benke et al., 1981; Black and
Veatch, 1994; Booth, 1991; Garie and McIntosh, 1986)
all failed to find aquatic insect communities with good
or excellent diversity in these highly urban streams.

Fish Surveys

The abundance and diversity of the fish community
can also serve as an excellent environmental indicator.
Surprisingly, relatively few studies have examined the
influence of imperviousness on fish communities in
headwater streams. The results of one study are illus-
trated in Figure 6. Four similar subwatersheds in the
Maryland Piedmont were sampled for the number of fish
species present. As the level of watershed impervious-
ness increased, the number of fish species collected
dropped. Two sensitive species (trout and sculpin)
were lost as imperviousness increased from 10 to 12%,
and four more were lost when impervious cover in-
creased to 25%. Significantly, only two species re-
mained in the fish community at 55% imperviousness.
Sensitive species, defined as those with a strong depen-
dence on the substrate for feeding and/or spawning,
showed a more precipitous decline. Klein (1979) found
a similar relationship between fish diversity and water-
shed impervious cover in several dozen headwater
streams in the Maryland Piedmont.

Salmonid fish species (trout and salmon) and anadro-
mous fish species appear to be most negatively im-
pacted by impervious cover. Trout have stringent tem-
perature and habitat requirements, and seldom are
present in mid-Atlantic watersheds where impervious-
ness exceeds 15% (Galli, 1994). Declines in trout spawn-
ing success are evident above 10% imperviousness
(Galli, 1994). In the Pacific Northwest, Luchetti and
Feurstenburg (1993) seldom found sensitive coho
salmon in watersheds beyond 10 or 15% impervious-
ness. Booth and Reinelt (1993) noted that most urban
stream reaches had poor quality fish habitat when
imperviousness exceeded eight to 12%.

Fish species that migrate from the ocean to spawn
in freshwater creeks are also very susceptible to impacts
of urbanization such as fish barriers, pollution, flow
changes, and other factors. For example, Limburg and
Schmidt (1990) discovered that the density of anadro-
mous fish eggs and larvae declined sharply after a 10%
imperviousness threshold was surpassed in 16 subwa-
tersheds draining into the Hudson River.

The Influence of Imperviousness on Other Urban
Water Resources

Several other studies point to the strong influence
of imperviousness on other important aquatic systems
such as shellfish beds and wetlands.

Figure 6: Fish Diversity as a Function of Watershed Imperviousness in Four Subwatersheds
in the Maryland Piedmont (Schueler and Galli, 1992)
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Even relatively low levels of urban development
yield high levels of bacteria, derived from urban runoff
or failing septic systems. These consistently high bac-
terial counts often result in the closure of shellfish beds
in coastal waters, and it is not surprising that most
closed shellfish beds are in close proximity to urban
areas. Indeed, it may be difficult to prevent shellfish
closure when more than one septic drain field is present
per seven acres—a very low urban density (Duda and
Cromartie, 1982). Although it is widely believed that
urban runoff accounts for many shellfish bed closures
(now that most point sources have been controlled), no
systematic attempt has yet been made to relate water-
shed imperviousness to the extent of shellfish bed
closures.

Taylor (1993) examined the effect of watershed
development on 19 freshwater wetlands in King County,
Washington, and concluded that the additional storm-
water contributed to greater annual water level fluctua-
tions (WLF). When the annual WLF exceeded about
eight  inches, the richness of both the wetland plant and
amphibian community dropped sharply. This increase
in WLF began to occur consistently when upstream
watersheds exceeded 10 to 15% imperviousness.

Implications at the Watershed Level

The many independent lines of research reviewed
here converge toward a common conclusion: that it is
extremely difficult to maintain predevelopment stream
quality when watershed development exceeds 10 to
15% impervious cover. What implications might this
apparent threshold have for watershed planning?

Should Low Density or High Density Development be
Encouraged?

At first glance, it would seem appropriate to limit
watershed development to no more than 10% total
impervious cover. While this approach may be wise for
an individual “sensitive” watershed, it is probably not
practical as a uniform standard. Only low density devel-
opment would be feasible under a 10% zoning scenario,
perhaps one-acre lot residential zoning, with a few
widely scattered commercial clusters. At the regional
scale, development would thus be spread over a much
wider geographic area than it would otherwise have
been. At the same time, additional impervious area (in
the form of roads) would be needed to link the commu-
nity together.

Paradoxically, the best way to minimize the creation
of additional impervious area at the regional scale is to
concentrate it in high density clusters or centers. The
corresponding impervious cover in these clusters is
expected to be very high (25% to 100%), making it
virtually impossible to maintain predevelopment stream
quality. A watershed manager must then confront the

fact that to save one stream’s quality it may be neces-
sary to degrade another.

A second troubling implication of the impervious
cover/stream quality relationship involves the large
expanses of urban areas that have already been densely
developed. Will it be possible to fully restore stream
quality in watersheds with high impervious cover?
Some early watershed restoration work does suggests
that biological diversity in urban streams can be par-
tially restored, but only after extensive stormwater
retrofit and habitat structures are installed. For example,
fish and macroinvertebrate diversity has been partially
restored in one tributary of Sligo Creek, Maryland (Galli,
1994). In other urban watersheds, however, comprehen-
sive watershed restoration may not be feasible, due to
a lack of space, feasible sites, or funding.

A Proposed Scheme for Classifying Urban Stream
Quality Potential

The thresholds provide a reasonable foundation for
classifying the potential stream quality in a watershed
based on the ultimate amount of impervious cover. One
such scheme is outlined in Table 3. It divides urban
streams into three management categories based on the
general relationship between impervious cover and
stream quality:

1. Sensitive streams (one to 10% impervious
cover)

2. Impacted streams (11 to 25% impervious
cover)

3. Non-supporting streams (26 to 100% im-
pervious cover)

The resource objective and management strategies
in each stream category differ to reflect the potential
stream quality that can be achieved. The most protec-
tive category are “sensitive streams” in which strict
zoning, site impervious restrictions, stream buffers and
stormwater practices are applied to maintain
predevelopment stream quality. “Impacted streams”
are above the threshold and can be expected to experi-
ence some degradation after development (i.e., less
stable channels and some loss of diversity). The key
resource objective for these streams is to mitigate these
impacts to the greatest extent possible, using effective
stormwater management practices.

The last category, "non-supporting streams," rec-
ognizes that predevelopment channel stability and
biodiversity cannot be fully maintained, even when
stormwater practices or retrofits are fully applied. The
primary resource objective shifts to protect down-
stream water quality by removing urban pollutants.
Efforts to protect or restore biological diversity in
degraded streams are not abandoned; in some priority
subwatersheds,  intensive stream restoration techniques
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are employed to attempt to partially restore some as-
pects of stream quality. In other subwatersheds, how-
ever, new development (and impervious cover) is en-
couraged to protect other sensitive or  impacted streams.

Watershed-Based Zoning

Watershed-based zoning is based on the premise
that impervious cover is a superior measure for gauging
the impacts of growth, compared to population density,
dwelling units or other factors. The key steps in
watershed-based zoning are as follows: First, a commu-
nity undertakes a comprehensive physical, chemical
and biological monitoring program to asses the current
quality of its entire inventory of streams. The data are
used to identify the most sensitive stream systems and
to refine impervious/stream quality relationships. Next,
existing impervious cover is measured and mapped at
the subwatershed level. Projections of future impervi-
ous cover due to forecasted growth are also made at this
time.

The third step involves designating the future
stream quality for each subwatershed based on some
adaptation of the urban stream classification scheme
presented earlier.  The existing land use master plan is
then modified to ensure that future growth (and imper-
vious cover) is consistent with the designated stream
classification for each subwatershed.

The final step in the watershed-based zoning pro-
cess involves the adoption of specific resource objec-

tives for each stream and subwatershed. Specific poli-
cies and practices on impervious cover limits, stormwa-
ter practices, and buffers are then instituted to meet the
stream resource objective, and these practices directly
applied to future development projects.

Watershed-based zoning should provide managers
with greater confidence that resource protection objec-
tives can be met in future development. It also forces
local governments to make hard choices about which
streams will be fully protected and which will become at
least partially degraded. Some environmentalists and
regulators will be justifiably concerned about the streams
whose quality is explicitly sacrificed under this scheme.
However, the explicit stream quality decisions which are
at the heart of watershed-based zoning are preferable to
the uninformed and random “non-decisions” that are
made every day under the present zoning system.

A Cautionary Note

While the research on impervious cover and stream
quality is compelling, it is doubtful whether it can serve
as the sole foundation for legally defensible zoning and
regulatory actions at the current time. One key reason
is that the research has not been standardized. Different
investigators, for example, have used different methods
to define and measure imperviousness. Second, re-
searchers have employed a wide number of techniques
to measure stream quality characteristics that are not
always comparable with each other.  Third, most of the
studies have been confined to few ecoregions in the

Table 3: A Possible Scheme for Classifying and Managing for Headwater Urban Streams
Based on Ultimate Imperviousness

Urban Stream Sensitive Impacted Non-supporting
Classification (0-10% Imperv.) (11-25% Imperv.) (26-100% Imperv.)

Channel stability Stable Unstable Highly Unstable

Water quality Good Fair Fair-Poor

Stream biodiversity Good-Excellent Fair-Good Poor

Resource objective Protect biodiversity Maintain critical ele- Minimize downstream
and channel stability ments of stream quality pollutant loads

Water quality Sediment and Nutrient and Control bacteria
objectives temperature metal loads

Stormwater Practice Secondary environmental Removal efficiency Removal efficiency
Selection Factors impacts

Land Use Controls Watershed-wide imp. Site imp. cover limits Additional infill and
cover limits (ICLs), (ICLs) redevelopment
site ICLs encouraged

Monitoring and GIS monitoring of imp. Same as “Stressed” Pollutant load
enforcement cover, biomonitoring modeling

Development rights Transferred out None Transferred in

Riparian buffers Widest buffer network Average bufferwidth Greenways
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country. Little research has been conducted in the
Northeast, Southeast, Midwest, and semi-arid Western
regions. Lastly, none of the studies has yet examined
the effect of widespread application of  stormwater
practices on impervious cover/stream quality relation-
ships. Until studies determine how much stormwater
practices can “cheat” the impervious cover/stream qual-
ity relationship, it can be argued that structural prac-
tices alone can compensate for imperviousness effects.

On the positive side, it may be possible for a com-
munity to define the impervious cover/stream quality
relationship in a short time and at relatively low cost. A
suggested protocol for conducting a watershed moni-
toring study is presented in Table 4. The protocol
emphasizes comparative sampling of a large population
of urban subwatersheds of different increments of
imperviousness (perhaps 20 to 50).

A rapid sampling program collects consistent data
on hydrologic, morphologic, water quality, habitat and
biodiversity variables within each subwatershed. For
comparison purposes, series of undeveloped and un-
disturbed reference streams are also monitored. The
sampling data are then statistically and graphically
analyzed to determine the presence of imperviousness/
stream quality relationships.

The protocol can be readily adapted to examine how
stormwater practices can shift the stream quality/imper-
viousness relationship. This is done by adjusting the
sampling protocol to select two groups of study subwa-
tersheds: those that are effectively served by stormwa-
ter practices and those that are not.

Table 4: Proposed Protocol for Defining Functional Relationships Between Watershed
Imperviousness and Stream Quality

■ General study design
A systematic evaluation of stream quality for a population of 20 to 50 small subwatersheds that have
different levels of watershed imperviousness. Selected field measurements are collected to represent
key hydrological, morphological, water quality, habitat and biodiversity variables within each defined
subwatershed. The population of subwatershed data is then statistically analyzed to define functional
relationships between stream quality and imperviousness.

■ Defining reference streams
Up to 5 non-urban streams in same geo-hydrological region, preferably fully forested, or at least full
riparian forest coverage along same length. Free of confounding NPS sources, imperviousness less
than 5%, natural channel and good habitat structure.

■ Basic Subwatershed Variables
Watershed area, standard definition and method to calculate imperviousness, presence/absence of
stormwater practices.

■ Selecting subwatersheds
Drainage areas from 100 to 500 acres, known level of imperviousness and age, free of confounding
sources (active construction, mining, agriculture, or point sources). Select three random non-overlapping
reaches (100 feet) for summer and winter sampling of selected variables in each of five key variables
groups:

1. Hydrology variables: summer dry weather flow, wetted perimeter, cross-sectional area of stream,
peak annual storm flow (if gaged).

2. Channel morphology variables: channel alteration, height, angle and extent of bank erosion,
substrate embeddedness, sediment deposition, substrate quality.

3. Water quality variables: summer water temperature, turbidity, total dissolved solids, substrate fouling
index, EP toxicity test, wet weather bacteria, wet weather hydrocarbon.

4. Habitat Variables: pool- riffle ratio, pool frequency, depth and substrate, habitat complexity, instream
cover, riffle substrate quality, riparian vegetative cover, riffle embeddeness

5. Ecological Variables: fish diversity, macroinvertebrate diversity, index of biological integrity, EPA
Rapid Bioasessment Protocol, fish barriers, leaf pack processing rate.
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Conclusion

Research has revealed that imperviousness is a
powerful and important indicator of future stream qual-
ity and that significant degradation occurs at relatively
low levels of development. The strong relationship
between imperviousness and stream quality presents a
serious challenge for urban watershed managers. It
underscores the difficulty in maintaining urban stream
quality in the face of development.

At the same time, imperviousness represents a
common currency that can be measured and managed
by planners, engineers and landscape architects alike.
It links activities of the individual development site with
its cumulative impact at the watershed scale. With
further research, impervious cover can serve as an
important foundation for more effective land use plan-
ning decisions.
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Research and Development

The research summarized here was
conducted during the first year of a 3-
yr cooperative agreement to identify
and control stormwater toxicants, es-
pecially those adversely affecting
groundwater. The purpose of this re-
search effort was to review the ground-
water contamination literature as it
relates to stormwater. Potential prob-
lem pollutants were identified, based
on their mobility through the unsatur-
ated soil zone above groundwater, their
abundance in stormwater, and their
treatability before discharge. This in-
formation was used with earlier EPA
research results to identify the pos-
sible sources of these potential prob-
lem pollutants. Recommendations were
also made for stormwater infiltration
guidelines in different areas and moni-
toring that should be conducted to
evaluate a specific stormwater for its
potential to contaminate groundwater.

This Project Summary was developed
by EPA’s Risk Reduction Engineering
Laboratory, Cincinnati, OH, to announce
key findings of the research project
that is fully documented in a separate
report of the same title (see Project
Report ordering information at back).

Introduction
Before urbanization, groundwater was

recharged by precipitation infiltrating
through pervious surfaces, including grass-
lands and woods. This infiltrating water
was relatively uncontaminated. Urbaniza-

tion, however, reduced the permeable soil
surface area through which recharge by
infiltration could occur. This resulted in
much less groundwater recharge and
greatly increased surface runoff. In addi-
tion, the waters available for recharge gen-
erally carried increased quantities of
pollutants. With urbanization, waters hav-
ing elevated contaminant concentrations
also recharge groundwater, including ef-
fluent from domestic septic tanks, waste-
water from percolation basins and
industrial waste injection wells, infiltrating
stormwater, and infiltrating water from ag-
ricultural irrigation. This report addresses
potential groundwater problems associated
with stormwater toxicants and describes
how conventional stormwater control prac-
tices can reduce these problems.

Sources of Pollutants
High bacteria populations have been

found in sheetflow samples from sidewalks,
roads, and some bare ground (collected
from locations where dogs would most
likely be “walked”). Tables 1 and 2 sum-
marize toxicant concentrations and likely
sources or locations having some of the
highest concentrations found during an
earlier phase of this EPA-funded research.
The detection frequencies for the heavy
metals are all close to 100% for all source
areas, and the detection frequencies for
the organics listed on these tables ranged
from about 10% to 25%. Vehicle service
areas had the greatest abundance of ob-
served organics.

EPA/600/SR-94/051 May 1994
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diazinon, dicamba, and malathion) on irri-
gated and sandy soils will likely contami-
nate groundwater. Fungicides and
nematocides must be mobile to reach the
target pest, and hence, they generally have
the highest groundwater contamination
potential. Pesticide leaching depends on
patterns of use, soil texture, total organic
carbon content of the soil, pesticide per-
sistence, and depth to the water table.

The greatest pesticide mobility occurs
in areas with coarse-grained or sandy soils
without a hardpan layer, and with soils
that have low clay and organic matter
content and high permeability. Structural
voids, generally found in the surface layer
of finer-textured soils rich in clay, can trans-
mit pesticides rapidly when the voids are
filled with water and the adsorbing sur-
faces of the soil matrix are bypassed. In
general, pesticides with low water solubili-
ties, high octanol-water partitioning coeffi-
cients, and high carbon partitioning
coefficients are less mobile. The slower
moving pesticides that may better sorb to
soils have been recommended for use in
areas of groundwater contamination con-
cern. These include the fungicides
iprodione and triadimefon, the insecticides
isofenphos and chlorpyrifos, and the her-
bicide glyphosate.

Pesticides decompose in soil and wa-
ter, but the total decomposition time can
range from days to years. Literature half-
lives for pesticides generally apply to sur-
face soils and do not account for the
reduced microbial activity found deep in
the vadose zone. Pesticides with a 30-
day half life can show considerable leach-
ing. An order-of-magnitude difference in
half-life results in a five- to ten-fold differ-
ence in percolation loss. Organophosphate
pesticides are less persistent than orga-
nochlorine pesticides, but they also are
not strongly adsorbed by the sediment
and are likely to leach into the vadose
zone and the groundwater.

Other Organics
The most commonly occurring organic

compounds found in urban groundwaters
include phthalate esters (especially bis(2-
ethylhexyl)phthalate) and phenolic com-
pounds. Other, more rarely found, organics
include the volatiles: benzene, chloroform,
methylene chloride, trichloroethylene,
tetrachloroethylene, toluene, and xylene.
Polycyclic aromatic hydrocarbons (PAHs)
(especially benzo(a)anthracene, chrysene,
anthracene, and benzo(b)fluoroanthenene)
have also been found in groundwaters
near industrial sites.

Groundwater contamination from organ-
ics, like that from other pollutants, occurs

Table 1.  Concentrations of Heavy Metals in Observed Areas (µg/L)

Toxicant  Highest Median Highest Observed

Cadmium Vehicle service area runoff 8 Street runoff 220
Chromium Landscaped area runoff 100 Roof runoff 510
Copper Urban receiving water 160 Street runoff 1250
Lead CSO 75 Storage area runoff 330
Nickel Parking area runoff 40 Landscaped area runoff 130
Zinc Roof runoff 100 Roof runoff 1580

Maximum, Detection
Toxicant µg/L Frequency, % Significant Sources

Benzo (a) anthracene   60 12 Gasoline, wood preservative
Benzo (b) fluoranthene 226 17 Gasoline, motor oils
Benzo (k) fluoranthene 221 17 Gasoline, bitumen, oils
Benzo (a) pyrene 300 17 Asphalt, gasoline, oils
Fluoranthene 128 23 Oils, gasoline, wood preservative
Naphthalene 296 13 Coal tar, gasoline, insecticides
Phenanthrene   69 10 Oils, gasoline, coal tar
Pyrene 102 19 Oils, gasoline, bitumen, coal tar,

wood preservative
Chlordane 2.2 13 Insecticide
Butyl benzyl phthalate 128 12 Plasticizer
Bis (2-chloroethyl) ether 204 14 Fumigant, solvents, insecticides,

paints, lacquers, varnishes
Bis (2-chloroisopropyl) ether 217 14 Pesticide manufacturing
1,3-Dichlorobenzene 120 23 Pesticide manufacturing

Stormwater Constituents
Having High Potential to
Contaminate Groundwater

Nutrients
Nitrates are one of the most frequently

encountered contaminants in groundwa-
ter. Phosphorus contamination of ground-
water has not been as widespread, or as
severe, as that of nitrogen compounds.
Whenever nitrogen-containing compounds
come into contact with soil, a potential
exists for nitrate leaching into groundwa-
ter, especially in rapid-infiltration waste-
water basins, stormwater infiltration
devices, and agricultural areas. Nitrate has
leached from fertilizers and affected
groundwaters under various turf grasses
in urban areas, including golf courses,
parks, and home lawns. Significant leach-
ing of nitrates occurs during the cool, wet
seasons. Cool temperatures reduce deni-
trification and ammonia volatilization and
limit microbial nitrogen immobilization and
plant uptake. The use of slow-release fer-
tilizers (including composted organic
mulches, urea formaldehyde (UF), meth-
ylene urea, isobutylidene diurea (IBDU),
and sulfur-coated urea) is recommended

in areas having potential groundwater ni-
trate problems.

Residual concentrations of nitrate in soil
vary greatly and depend on the soil tex-
ture, mineralization, rainfall and irrigation
patterns, organic matter content, crop yield,
nitrogen fertilizer/sludge application rate,
denitrification, and soil compaction. Nitrate
is highly soluble (>1 kg/L) and will stay in
solution in the percolation water. If it leaves
the root zone without being taken-up by
plants, it will readily reach the groundwa-
ter.

Pesticides
Urban pesticide contamination of

groundwater can result from municipal and
homeowner use for pest control and the
subsequent collection of the pesticide in
stormwater runoff. Pesticides that have
been found in urban groundwaters include:
2,4-D, 2,4,5-T, atrazine, chlordane,
diazinon, ethion, malathion, methyl trithion,
silvex, and simazine. Heavy repetitive use
of mobile pesticides (those that are not
likely to be retained by various processes
in the soil before they reach the ground-
water, such as 2,4-D, acenaphthylene,
alachlor, atrazine, cyanazine, dacthal,

Table 2.  Maximum Concentrations of Toxic Organics from Observed Sources
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more readily in areas with sandy soils and
where the water table is near the land
surface. Organics can be removed from
the soil and recharge water by volatiliza-
tion, sorption, and degradation. Volatiliza-
tion can significantly reduce the
concentrations of the most volatile com-
pounds in groundwater, but the rate of
gas transfer from the soil to the air is
usually limited by the presence of soil
water. Hydrophobic sorption onto soil or-
ganic matter limits the mobility of less
soluble base/neutral and acid extractable
compounds through organic soils and the
vadose zone. Sorption is not always a
permanent removal mechanism, however.
Organic resolubilization can occur during
wet periods following dry periods. Many
organics can be degraded by microorgan-
isms, at least partially, but others cannot.
Temperature, pH, moisture content, ion
exchange capacity of the soil, and air avail-
ability may limit the microbial degradation
potential for even the most degradable
organic compound.

Microorganisms
Viruses have been detected in ground-

water where stormwater recharge basins
were located short distances above the
aquifer. Enteric viruses are more resistant
to environmental factors than are enteric
bacteria, and they exhibit longer survival
times in natural waters. They can occur in
potable and marine waters in the absence
of fecal coliforms. Enteroviruses are also
more resistant to commonly used disin-
fectants than are indicator bacteria (such
as fecal coliforms), and they can occur in
groundwater in the absence of indicator
bacteria.

The factors that affect the survival of
enteric bacteria and viruses in the soil
include pH, antagonism from soil microf-
lora, moisture content, temperature, sun-
light, and organic matter. The two most
important attributes of viruses that permit
their long-term survival in the environment
are their structure and very small size.
These characteristics permit virus occlu-
sion and protection within colloid-size par-
ticles. Viral adsorption is promoted by
increasing cation concentration, decreas-
ing pH, and decreasing soluble organics.
Since the movement of viruses through
soil to groundwater occurs in the liquid
phase and involves water movement and
associated suspended virus particles, the
distribution of viruses between the
adsorbed and liquid phases determines
the viral mass available for movement.
Once the virus reaches the groundwater,
it can travel laterally through the aquifer
until it is either adsorbed or inactivated.

The major bacterial removal mecha-
nisms in soil are straining at the soil sur-
face and at intergrain contacts,
sedimentation, sorption by soil particles,
and inactivation. Because their size is
larger than viruses, most bacteria are re-
tained near the soil surface because of
this straining effect. In general, enteric
bacteria survive in soil between 2 and 3
mo, although survival times up to 5 yr
have been documented.

Metals
From a groundwater pollution standpoint,

the metals in stormwater presenting the
most environmental concern are alumi-
num, arsenic, cadmium, chromium, cop-
per, iron, lead, mercury, nickel, and zinc.
The majority of these metals (with the
common exception of zinc) are, however,
mostly associated with the particulate frac-
tions and can be mostly removed by ei-
ther sedimentation or filtration processes.

In general, studies of recharge basins
receiving large metal loads found that most
of the heavy metals are removed either in
the basin sediment or in the vadose zone.
Dissolved metal ions are removed from
stormwater during infiltration mostly by
adsorption onto the near-surface particles
in the vadose zone, and the particulate
metals are filtered out at the soil surface.
Studies at recharge basins found that lead,
zinc, cadmium, and copper accumulated
at the soil surface with little downward
movement over many years. At a com-
mercial site, however, nickel, chromium,
and zinc concentrations have exceeded
regulatory limits in the soils below a re-
charge area. Allowing percolation ponds
to go dry between storms can be counter-
productive to the removal of lead from the
water during recharge. Apparently, the
adsorption bonds between the sediments
and the metals can be weakened during
the drying period.

Similarities in water quality between run-
off water and groundwater have shown
that there is significant downward move-
ment of copper and iron in sandy and
loamy soils. Arsenic, nickel, and lead, how-
ever, did not significantly move downward
through the soil to the groundwater. The
exception to this was some downward
movement of lead with the percolation
water in sandy soils beneath stormwater
recharge basins. Zinc, which is more
soluble than iron, has been found in higher
concentrations in groundwater than iron.
The order of attenuation in the vadose
zone from infiltrating stormwater is: zinc
(most mobile) > lead > cadmium > man-
ganese > copper > iron > chromium >
nickel > aluminum (least mobile).

Salts
Salt applications for winter traffic safety

is a common practice in many northern
areas, and the sodium and chloride, which
are collected in the snowmelt, travel down
through the vadose zone to the ground-
water with little attenuation. Soil is not
very effective at removing salts. Salts that
are still in the percolation water after it
travels through the vadose zone will con-
taminate the groundwater. Infiltrating
stormwater has increased sodium and
chloride concentrations above background
concentrations. Fertilizer and pesticide
salts also accumulate in urban areas and
can leach through the soil to the ground-
water.

Studies of depth of pollutant penetra-
tion in soil have shown that sulfate and
potassium concentrations decrease with
depth, whereas sodium, calcium, bicar-
bonate, and chloride concentrations in-
crease with depth. Once contamination
with salts begins, the movement of salts
into the groundwater can be rapid. The
salt concentration may not lessen until the
source of the salts is removed.

Treatment of Stormwater
Table 3 summarizes the filterable frac-

tion of toxicants found in runoff sheet flows
from many urban areas found during an
earlier phase of this EPA-funded research.
Pollutants that are mostly in filterable forms
have a greater potential of affecting
groundwater and are more difficult to con-
trol with the use of conventional stormwater
control practices which mostly rely on sedi-
mentation and filtration principles. Luckily,
most of the toxic organics and metals are
associated with the nonfilterable (sus-
pended solids) fraction of the wastewa-
ters during wet weather. Possible
exceptions include zinc, fluoranthene,
pyrene, and 1,3-dichlorobenzene, which
may be mostly found in the filtered sample
portions. Pollutants in dry-weather storm
drainage flows, however, tend to be much
more associated with filtered sample frac-
tions and would not be as readily con-
trolled with the use of sedimentation.

Sedimentation is the most common fate
and control mechanism for particulate-re-
lated pollutants. This would be common
for most stormwater pollutants, as noted
above. Particulate removal can occur in
many conventional stormwater control pro-
cesses, including catchbasins, screens,
drainage systems, and detention ponds.
Sorption of pollutants onto solids and metal
precipitation increases the sedimentation
potential of these pollutants and also en-
courages more efficient bonding of the
pollutants in soils to prevent their leaching
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also be useful for analyzing stormwater
problems and needed controls for surface
water discharges.

Table 4 is a summary of the pollutants
found in stormwater that may cause
groundwater contamination problems for
various reasons. This table does not con-
sider the risk associated with using ground-
water contaminated with these pollutants.
Causes of concern include high mobility
(low sorption potential) in the vadose zone,
high abundance (high concentrations and
high detection frequencies) in stormwater,
and high soluble fractions (small fraction
associated with particulates that would
have little removal potential using conven-
tional stormwater sedimentation controls)
in the stormwater. The contamination po-
tential is the lowest rating of the influenc-
ing factors. As an example, when no
pretreatment is used before percolation
through surface soils, the mobility and
abundance criteria are most important.
When a compound is mobile but in low
abundance (such as for volatile organic
compounds, VOCs), then the groundwa-
ter contamination potential would be low.
When the compound is mobile, however,
and also in high abundance (such as for
sodium chloride, in certain conditions), then
the groundwater contamination potential
would be high. When sedimentation pre-
treatment is to be used before infiltration,
then some of the pollutants will likely be
removed before infiltration. In this case,
all three influencing factors (pollutant mo-
bility, pollutant abundance in stormwater,
and fraction of the pollutant associated
with the filtered sample fraction) would be
considered. As an example, chlordane
would have a low contamination potential
with sedimentation pretreatment, whereas
it would have a moderate contamination
potential when no pretreatment is used. In
addition, when subsurface infiltration/injec-
tion is used instead of surface percola-
tion, the compounds would most likely be
more mobile, making the abundance cri-
teria the most important, with some re-
gard given to the filterable fraction
information for operational considerations.

This table is only appropriate for initial
estimates of contamination potential be-
cause of the simplifying assumptions
made, such as the worst case mobility
conditions assumed (for sandy soils hav-
ing low organic content). When the soil is
clayey and has a high organic content,
then most of the organic compounds would
be less mobile than that shown on this
table. The abundance and filterable frac-
tion information is generally applicable for
warm weather stormwater runoff in resi-
dential and commercial areas. The pollut-
ant concentrations and detection

to groundwaters. Detention ponds are
probably the most common management
practice for the control of stormwater run-
off. If properly designed, constructed, and
maintained, wet detention ponds can be
very effective in controlling a wide range
of pollutants. The monitored performance
of wet detention ponds indicates more than
90% removal for suspended solids, 70%
for BOD

5 and COD, about 60% to 70% for
nutrients, and about 60% to 95% for heavy
metals. Catchbasins are very small sedi-
mentation devices. Adequate cleaning can
help reduce the total solids and lead ur-
ban runoff yields by between 10% and
25%, and COD, total Kjeldahl nitrogen,
total phosphorus, and zinc by between
5% and 10%. Other important fate mecha-
nisms available in wet detention ponds,
but which are probably not important in
small enclosed sump devices such as
catchbasins, include volatilization and pho-
tolysis. Biodegradation, biotransformation,
and bioaccumulation (into plants and ani-
mals) may also occur in larger and open
ponds.

Upland infiltration devices (such as infil-
tration trenches, porous pavements, per-
colation ponds, and grass roadside
drainage swales) are located at urban
source areas. Infiltration (percolation)
ponds are usually located at stormwater
outfalls or at large paved areas. These
basins, along with perforated storm sew-
ers, can infiltrate flows and pollutants from
all upland sources combined. Infiltration
devices can safely deliver large fractions
of the surface flows to groundwater, if
carefully designed and located. Local con-
ditions that can make stormwater infiltra-
tion inappropriate include steep slopes,
slowly percolating soils, shallow ground-
water, and nearby groundwater uses.

Grass filter strips may be quite effective in
removing particulate pollutants from over-
land flows. The filtering effects of grasses,
along with increased infiltration/recharge,
reduce the particulate sediment load from
urban landscaped areas. Grass swales
are another type of infiltration device and
can be used in place of curb and gutter
drainages in most land uses, except pos-
sibly strip commercial and high density
residential areas. Grass swales allow the
recharge of significant amounts of surface
flows. Swales can also reduce pollutant
concentrations because of filtration.
Soluble and particulate heavy metal (cop-
per, lead, zinc, and cadmium) concentra-
tions can be reduced by at least 50%,
COD, nitrate nitrogen, and ammonia nitro-
gen concentrations can be reduced by
about 25%, but only inconsistent concen-
tration reductions can be expected for or-
ganic nitrogen, phosphorus, and bacteria.

Sorption of pollutants to soils is prob-
ably the most significant fate mechanism
of toxicants in biofiltration devices. Many
of the devices also use sedimentation and
filtration to remove the particulate forms
of the pollutants from the water. Incorpo-
ration of the pollutants onto soil with sub-
sequent biodegradation and minimal
leaching to the groundwater is desired.
Volatilization, photolysis, biotransformation,
and bioconcentration may also be signifi-
cant in grass filter strips and grass swales.
Underground seepage drains and porous
pavements offer little biological activity to
reduce toxicants.

Results and Conclusions
This entire research project will provide

guidance on critical source area treatment,
especially for the protection of groundwa-
ter quality. Much of the information will

Constituent Filterable Fraction (%)

Cadmium 20 to 50
Chromium <10
Copper <20
Iron Small amount
Lead <20
Nickel Small amount
Zinc >50
Benzo (a) anthracene None found in filtered fraction
Fluoranthene 65
Naphthalene 25
Phenanthrene None found in filtered fraction
Pyrene 95
Chlordane None found in filtered fraction
Butyl benzyl phthalate Irregular
Bis (2-chloroethyl) ether Irregular
Bis (2-chlrorisopropyl) ether None found in filtered fraction
1,3-Dichlorobenzene 75

Table 3.   Reported Filterable Fractions of Stormwater Toxicants from Source Areas
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frequencies, however, would be greater
for critical source areas (especially ve-
hicle service areas) and critical land uses
(especially manufacturing industrial areas).

The stormwater pollutants of most con-
cern (those that may have the greatest
adverse impacts on groundwaters) include:

• Nutrients: nitrate has a low to moder-
ate potential for contaminating ground-
water when both surface percolation
and subsurface infiltration/injection are
used because of its relatively low con-
centrations in most stormwaters.
When the stormwater nitrate concen-
tration is high, then the groundwater
contamination potential would likely
also be high.

• Pesticides: lindane and chlordane
have moderate potentials for contami-
nating groundwater when surface per-
colation (with no pretreatment) or
when subsurface injection (with mini-
mal pretreatment) are used. The
groundwater contamination potentials
for both of these compounds would
very likely be substantially reduced
with adequate sedimentation pretreat-
ment.

• Other organics: 1,3-dichlorobenzene
may have a high potential for con-
taminating groundwater when subsur-
face infiltration/injection (with minimal
pretreatment) is used. It would, how-
ever, probably have a lower ground-
water contamination potential for most
surface percolation practices because
of its relatively strong sorption to va-
dose zone soils. Both pyrene and
fluoranthene would also very likely
have high groundwater contamination
potentials for subsurface infiltration/
injection practices, but lower contami-
nation potentials for surface percola-
tion practices because of their more
limited mobility through the unsatur-
ated zone (vadose zone). Others (in-
cluding benzo(a)anthracene, bis
(2-ethylhexyl) phthalate, pentachlo-
rophenol, and phenanthrene) may
also have moderate groundwater con-
tamination potentials when surface
percolation with no pretreatment, or
subsurface injection/infiltration, is
used. These compounds would have
low groundwater contamination poten-
tials when surface infiltration is used
with sedimentation pretreatment.
VOCs may also have high groundwa-
ter contamination potentials if present
in the stormwater (which is possible
for some industrial and commercial
facilities and vehicle service estab-

lishments).
• Pathogens: enteroviruses very likely

have high potentials for contaminat-
ing groundwater when any percola-
tion or subsurface infiltration/injection
practice is used, depending on their
presence in stormwater (especially if
contaminated with sanitary sewage).
Other pathogens, including Shigella,
Pseudomonas aeruginosa, and vari-
ous protozoa, would also have high
groundwater contamination potentials
when subsurface infiltration/injection
practices are used without disinfec-
tion. When disinfection (especially by
chlorine or ozone) is used, then disin-
fection by-products (such as
trihalomethanes or ozonated bro-
mides) would have high groundwater
contamination potentials.

• Heavy Metals: nickel and zinc possi-
bly have high potentials for contami-
nating groundwater when subsurface
infiltration/injection is used. Chromium
and lead would have moderate
groundwater contamination potentials
for subsurface infiltration/injection
practices. All metals would possibly
have low groundwater contamination
potentials when surface infiltration is
used with sedimentation pretreatment.

• Salts: chloride would very likely have
a high potential for contaminating
groundwater in northern areas where
road salts are used for traffic safety,
irrespective of the pretreatment, infil-
tration, or percolation practices used.

Pesticides have been mostly found in
urban runoff from residential areas, espe-
cially in dry weather flows associated with
landscaping irrigation runoff. The other or-
ganics, especially the volatiles, are mostly
found in industrial areas. The phthalates
are found in all areas. The PAHs are also
found in runoff from all areas, but they are
in higher concentrations and occur more
frequently in industrial areas. Pathogens
are most likely associated with sanitary
sewage contamination of storm drainage
systems, but several bacterial pathogens
are commonly found in surface runoff in
residential areas. Zinc is mostly found in
roof runoff and other areas where galva-
nized metal comes into contact with rain-
water. Salts are at their greatest
concentrations in snowmelt and early
spring runoff in northern areas.

The control of these compounds re-
quires various approaches, including
source area controls, end-of-pipe controls,
and pollution prevention. All dry weather
flows should be diverted from infiltration

devices because of their potentially high
concentrations of soluble heavy metals,
pesticides, and pathogens. Similarly, all
runoff from manufacturing industrial areas
should also be diverted from infiltration
devices because of their relatively high
concentrations of soluble toxicants. Com-
bined sewer overflows should also be di-
verted because of sewage contamination.
In areas of snow and ice control, winter
snowmelt and runoff and early spring run-
off should also be diverted from infiltration
devices.

All other runoff should include pretreat-
ment using sedimentation processes be-
fore infiltration, to both minimize
groundwater contamination and to prolong
the life of the infiltration device (if needed).
This pretreatment can take the form of
grass filters, sediment sumps, wet deten-
tion ponds, etc., depending on the runoff
volume to be treated, treatment flow rate,
and other site specific factors. Pollution
prevention can also play an important role
in minimizing groundwater contamination
problems, including reducing the use of
galvanized metals, pesticides, and fertiliz-
ers in critical areas. The use of special-
ized treatment devices, such as those
being developed and tested during this
research, can also play an important role
in treating runoff from critical source ar-
eas before these more contaminated flows
commingle with cleaner runoff from other
areas. Sophisticated treatment schemes,
especially the use of chemical processes
or disinfection, may not be warranted, ex-
cept in special cases, especially when the
potential of forming harmful treatment by-
products (such as THMs and soluble alu-
minum) is considered.

The use of surface percolation devices
(such as grass swales and percolation
ponds) that have a substantial depth of
underlying soils above the groundwater is
preferable to the use of subsurface infil-
tration devices (such as dry wells, trenches
or seepage drains, and especially injec-
tion wells), unless the runoff water is known
to be relatively free of pollutants. Surface
devices are able to take greater advan-
tage of natural soil pollutant removal pro-
cesses. Unless all percolation devices are
carefully designed and maintained, how-
ever, they may not function properly and
may lead to premature hydraulic failure or
contamination of the groundwater.

Recommendations
With a reasonable degree of site-spe-

cific design considerations to compensate
for soil characteristics, infiltration may be
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Mobility Contamination Potential
(sandy/low Abundance Fraction Surface Infilt. and Surface Infilt. with Sub-surface Inj. with

Compounds organic soils) in Stormwater Filterable No Pretreatment Sedimentation Minimal Pretreatment

Nutrients nitrates mobile low/moderate high low/moderate low/moderate low/moderate

Pesticides 2,4-D mobile low likely low low low low

γ -BHC (lindane) intermediate moderate likely low moderate low moderate

malathion mobile low likely low low low low
atrazine mobile low likely low low low low
chlordane intermediate moderate very low moderate low moderate
diazinon mobile low likely low low low low

Other VOCs mobile low very high low low low
organics 1,3-dichloro-

   benzene low high high low low high
anthracene intermediate low moderate low low low
benzo(a)
   anthracene intermediate moderate very low moderate low moderate
bis (2-ethylhexyl)
   phthalate intermediate moderate likely low moderate low moderate
butyl benzyl
   phthalate low low/moderate moderate low low low/moderate
fluoranthene intermediate high high moderate moderate high
fluorene intermediate low likely low low low low
naphthalene low/inter. low moderate low low low
pentachlorophenol intermediate moderate likely low moderate low moderate
phenanthrene intermediate moderate very low moderate low moderate
pyrene intermediate high high moderate moderate high

Pathogens enteroviruses mobile likely present high high high high
Shigella low/inter. likely present moderate low/moderate low/moderate high
Pseudomonas
   aeruginosa low/inter. very high moderate low/moderate low/moderate high
protozoa low/inter. likely present moderate low/moderate low/moderate high

Heavy
metals nickel low high low low low high

cadmium low low moderate low low low
chromium inter./very low moderate very low low/moderate low moderate
lead very low moderate very low low low moderate
zinc low/very low high high low low high

Salts chloride mobile seasonally high high high high
high

very effective in controlling both urban run-
off quality and quantity problems. This
strategy encourages infiltration of urban
runoff to replace the natural infiltration ca-
pacity lost through urbanization and to
use the natural filtering and sorption ca-
pacity of soils to remove pollutants; how-
ever, the potential for some types of urban
runoff to contaminate groundwater through
infiltration requires some restrictions. Infil-
tration of urban runoff having potentially
high concentrations of pollutants that may
pollute groundwater requires adequate pre-
treatment or the diversion of these waters
away from infiltration devices. The follow-
ing general guidelines for the infiltration of
stormwater and other storm drainage ef-
fluent are recommended in the absence
of comprehensive site-specific evaluations:

• Dry weather storm drainage effluent
should be diverted from infiltration
devices because of their probable high
concentrations of soluble heavy met-
als, pesticides, and pathogenic mi-
croorganisms.

• Combined sewage overflows should
be diverted from infiltration devices
because of their poor water quality,
especially their high pathogenic mi-
croorganism concentrations and high
clogging potential.

• Snowmelt runoff should be diverted
from infiltration devices because of
its potential for having high concen-
trations of soluble salts.

• Runoff from manufacturing industrial
areas should be diverted from infiltra-
tion devices because of its potential

for having high concentrations of
soluble toxicants.

• Construction site runoff must be di-
verted from stormwater infiltration de-
vices (especially subsurface devices)
because of its high suspended solids
concentrations, which would quickly
clog infiltration devices.

• Runoff from other critical source ar-
eas, such as vehicle service facilities
and large parking areas, should at
least receive adequate pretreatment
to eliminate their groundwater con-
tamination potential before infiltration.

• Runoff from residential areas (the larg-
est component of urban runoff in most
cities) is generally the least polluted
urban runoff flow and should be con-
sidered for infiltration. Very little treat-

Table 4.  Potential of Stormwater Pollutants to Contaminate Groundwater
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ment of residential area stormwater
runoff should be needed before infil-
tration, especially if surface infiltration
is through the use of grass swales.
When subsurface infiltration (seepage
drains, infiltration trenches, dry wells,
etc.) is used, then some pretreatment
may be needed, such as by using
grass filter strips, or other surface fil-
tration devices.

Recommended Stormwater
Quality Monitoring to Evaluate
Potential Groundwater
Contamination

Most past stormwater quality monitor-
ing efforts have not adequately evaluated
stormwater’s potential for contaminating
groundwater. The following list shows the
stormwater contaminants that are recom-
mended for monitoring when stormwater
contamination potential needs to be con-
sidered, or when infiltration devices are to

be used. Other analyses are appropriate
for additional monitoring objectives (such
as evaluating surface water problems). In
addition, all phases of urban runoff should
be sampled, including stormwater runoff,
dry-weather flows, and snowmelts.

• Urban runoff contaminates with the
potential to adversely affect ground-
water:
- Nutrients (especially nitrates)
- Salts (especially chloride)
- VOCs (if expected in the runoff,
such as runoff from manufacturing in-
dustrial or vehicle service areas, could
screen for VOCs with purgable or-
ganic carbon analyses)
- Pathogens (especially enteroviruses,
if possible, along with other patho-
gens such as Pseudomonas
aeruginosa, Shigella, and pathogenic
protozoa)
- Bromide and total organic carbon
(to estimate disinfection by-product

generation potential, if disinfection by
either chlorination or ozone is being
considered)
- Pesticides, in both filterable and to-
tal sample components (especially lin-
dane and chlordane)
- Other organics, in both filterable and
total sample components (especially
1,3 dichlorobenzene, pyrene,
fluoranthene, benzo(a)anthracene, bis
(2-ethylhexyl) phthalate, pentachlo-
rophenol, and phenanthrene)
- Heavy metals, in both filterable and
total sample components (especially
chromium, lead, nickel, and zinc)

• Urban runoff compounds with the po-
tential to adversely affect infiltration
and injection operations:
- Sodium, calcium, and magnesium
(to calculate the sodium adsorption
ratio to predict clogging of clay soils)
- Suspended solids (to determine the
need for sedimentation pretreatment
to prevent clogging)
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Potential Groundwater
Contamination from Intentional
and Nonintentional Stormwater
Infiltration

Robert Pitt, Shirley Clark, and Keith Parmer

Risk Reduction
Engineering Laboratory
Cincinnati, OH 45268

Research and Development

The research summarized here was
conducted during the first year of a 3-
yr cooperative agreement to identify
and control stormwater toxicants, es-
pecially those adversely affecting
groundwater. The purpose of this re-
search effort was to review the ground-
water contamination literature as it
relates to stormwater. Potential prob-
lem pollutants were identified, based
on their mobility through the unsatur-
ated soil zone above groundwater, their
abundance in stormwater, and their
treatability before discharge. This in-
formation was used with earlier EPA
research results to identify the pos-
sible sources of these potential prob-
lem pollutants. Recommendations were
also made for stormwater infiltration
guidelines in different areas and moni-
toring that should be conducted to
evaluate a specific stormwater for its
potential to contaminate groundwater.

This Project Summary was developed
by EPA’s Risk Reduction Engineering
Laboratory, Cincinnati, OH, to announce
key findings of the research project
that is fully documented in a separate
report of the same title (see Project
Report ordering information at back).

Introduction
Before urbanization, groundwater was

recharged by precipitation infiltrating
through pervious surfaces, including grass-
lands and woods. This infiltrating water
was relatively uncontaminated. Urbaniza-

tion, however, reduced the permeable soil
surface area through which recharge by
infiltration could occur. This resulted in
much less groundwater recharge and
greatly increased surface runoff. In addi-
tion, the waters available for recharge gen-
erally carried increased quantities of
pollutants. With urbanization, waters hav-
ing elevated contaminant concentrations
also recharge groundwater, including ef-
fluent from domestic septic tanks, waste-
water from percolation basins and
industrial waste injection wells, infiltrating
stormwater, and infiltrating water from ag-
ricultural irrigation. This report addresses
potential groundwater problems associated
with stormwater toxicants and describes
how conventional stormwater control prac-
tices can reduce these problems.

Sources of Pollutants
High bacteria populations have been

found in sheetflow samples from sidewalks,
roads, and some bare ground (collected
from locations where dogs would most
likely be “walked”). Tables 1 and 2 sum-
marize toxicant concentrations and likely
sources or locations having some of the
highest concentrations found during an
earlier phase of this EPA-funded research.
The detection frequencies for the heavy
metals are all close to 100% for all source
areas, and the detection frequencies for
the organics listed on these tables ranged
from about 10% to 25%. Vehicle service
areas had the greatest abundance of ob-
served organics.

EPA/600/SR-94/051 May 1994
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diazinon, dicamba, and malathion) on irri-
gated and sandy soils will likely contami-
nate groundwater. Fungicides and
nematocides must be mobile to reach the
target pest, and hence, they generally have
the highest groundwater contamination
potential. Pesticide leaching depends on
patterns of use, soil texture, total organic
carbon content of the soil, pesticide per-
sistence, and depth to the water table.

The greatest pesticide mobility occurs
in areas with coarse-grained or sandy soils
without a hardpan layer, and with soils
that have low clay and organic matter
content and high permeability. Structural
voids, generally found in the surface layer
of finer-textured soils rich in clay, can trans-
mit pesticides rapidly when the voids are
filled with water and the adsorbing sur-
faces of the soil matrix are bypassed. In
general, pesticides with low water solubili-
ties, high octanol-water partitioning coeffi-
cients, and high carbon partitioning
coefficients are less mobile. The slower
moving pesticides that may better sorb to
soils have been recommended for use in
areas of groundwater contamination con-
cern. These include the fungicides
iprodione and triadimefon, the insecticides
isofenphos and chlorpyrifos, and the her-
bicide glyphosate.

Pesticides decompose in soil and wa-
ter, but the total decomposition time can
range from days to years. Literature half-
lives for pesticides generally apply to sur-
face soils and do not account for the
reduced microbial activity found deep in
the vadose zone. Pesticides with a 30-
day half life can show considerable leach-
ing. An order-of-magnitude difference in
half-life results in a five- to ten-fold differ-
ence in percolation loss. Organophosphate
pesticides are less persistent than orga-
nochlorine pesticides, but they also are
not strongly adsorbed by the sediment
and are likely to leach into the vadose
zone and the groundwater.

Other Organics
The most commonly occurring organic

compounds found in urban groundwaters
include phthalate esters (especially bis(2-
ethylhexyl)phthalate) and phenolic com-
pounds. Other, more rarely found, organics
include the volatiles: benzene, chloroform,
methylene chloride, trichloroethylene,
tetrachloroethylene, toluene, and xylene.
Polycyclic aromatic hydrocarbons (PAHs)
(especially benzo(a)anthracene, chrysene,
anthracene, and benzo(b)fluoroanthenene)
have also been found in groundwaters
near industrial sites.

Groundwater contamination from organ-
ics, like that from other pollutants, occurs

Table 1.  Concentrations of Heavy Metals in Observed Areas (µg/L)

Toxicant  Highest Median Highest Observed

Cadmium Vehicle service area runoff 8 Street runoff 220
Chromium Landscaped area runoff 100 Roof runoff 510
Copper Urban receiving water 160 Street runoff 1250
Lead CSO 75 Storage area runoff 330
Nickel Parking area runoff 40 Landscaped area runoff 130
Zinc Roof runoff 100 Roof runoff 1580

Maximum, Detection
Toxicant µg/L Frequency, % Significant Sources

Benzo (a) anthracene   60 12 Gasoline, wood preservative
Benzo (b) fluoranthene 226 17 Gasoline, motor oils
Benzo (k) fluoranthene 221 17 Gasoline, bitumen, oils
Benzo (a) pyrene 300 17 Asphalt, gasoline, oils
Fluoranthene 128 23 Oils, gasoline, wood preservative
Naphthalene 296 13 Coal tar, gasoline, insecticides
Phenanthrene   69 10 Oils, gasoline, coal tar
Pyrene 102 19 Oils, gasoline, bitumen, coal tar,

wood preservative
Chlordane 2.2 13 Insecticide
Butyl benzyl phthalate 128 12 Plasticizer
Bis (2-chloroethyl) ether 204 14 Fumigant, solvents, insecticides,

paints, lacquers, varnishes
Bis (2-chloroisopropyl) ether 217 14 Pesticide manufacturing
1,3-Dichlorobenzene 120 23 Pesticide manufacturing

Stormwater Constituents
Having High Potential to
Contaminate Groundwater

Nutrients
Nitrates are one of the most frequently

encountered contaminants in groundwa-
ter. Phosphorus contamination of ground-
water has not been as widespread, or as
severe, as that of nitrogen compounds.
Whenever nitrogen-containing compounds
come into contact with soil, a potential
exists for nitrate leaching into groundwa-
ter, especially in rapid-infiltration waste-
water basins, stormwater infiltration
devices, and agricultural areas. Nitrate has
leached from fertilizers and affected
groundwaters under various turf grasses
in urban areas, including golf courses,
parks, and home lawns. Significant leach-
ing of nitrates occurs during the cool, wet
seasons. Cool temperatures reduce deni-
trification and ammonia volatilization and
limit microbial nitrogen immobilization and
plant uptake. The use of slow-release fer-
tilizers (including composted organic
mulches, urea formaldehyde (UF), meth-
ylene urea, isobutylidene diurea (IBDU),
and sulfur-coated urea) is recommended

in areas having potential groundwater ni-
trate problems.

Residual concentrations of nitrate in soil
vary greatly and depend on the soil tex-
ture, mineralization, rainfall and irrigation
patterns, organic matter content, crop yield,
nitrogen fertilizer/sludge application rate,
denitrification, and soil compaction. Nitrate
is highly soluble (>1 kg/L) and will stay in
solution in the percolation water. If it leaves
the root zone without being taken-up by
plants, it will readily reach the groundwa-
ter.

Pesticides
Urban pesticide contamination of

groundwater can result from municipal and
homeowner use for pest control and the
subsequent collection of the pesticide in
stormwater runoff. Pesticides that have
been found in urban groundwaters include:
2,4-D, 2,4,5-T, atrazine, chlordane,
diazinon, ethion, malathion, methyl trithion,
silvex, and simazine. Heavy repetitive use
of mobile pesticides (those that are not
likely to be retained by various processes
in the soil before they reach the ground-
water, such as 2,4-D, acenaphthylene,
alachlor, atrazine, cyanazine, dacthal,

Table 2.  Maximum Concentrations of Toxic Organics from Observed Sources
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more readily in areas with sandy soils and
where the water table is near the land
surface. Organics can be removed from
the soil and recharge water by volatiliza-
tion, sorption, and degradation. Volatiliza-
tion can significantly reduce the
concentrations of the most volatile com-
pounds in groundwater, but the rate of
gas transfer from the soil to the air is
usually limited by the presence of soil
water. Hydrophobic sorption onto soil or-
ganic matter limits the mobility of less
soluble base/neutral and acid extractable
compounds through organic soils and the
vadose zone. Sorption is not always a
permanent removal mechanism, however.
Organic resolubilization can occur during
wet periods following dry periods. Many
organics can be degraded by microorgan-
isms, at least partially, but others cannot.
Temperature, pH, moisture content, ion
exchange capacity of the soil, and air avail-
ability may limit the microbial degradation
potential for even the most degradable
organic compound.

Microorganisms
Viruses have been detected in ground-

water where stormwater recharge basins
were located short distances above the
aquifer. Enteric viruses are more resistant
to environmental factors than are enteric
bacteria, and they exhibit longer survival
times in natural waters. They can occur in
potable and marine waters in the absence
of fecal coliforms. Enteroviruses are also
more resistant to commonly used disin-
fectants than are indicator bacteria (such
as fecal coliforms), and they can occur in
groundwater in the absence of indicator
bacteria.

The factors that affect the survival of
enteric bacteria and viruses in the soil
include pH, antagonism from soil microf-
lora, moisture content, temperature, sun-
light, and organic matter. The two most
important attributes of viruses that permit
their long-term survival in the environment
are their structure and very small size.
These characteristics permit virus occlu-
sion and protection within colloid-size par-
ticles. Viral adsorption is promoted by
increasing cation concentration, decreas-
ing pH, and decreasing soluble organics.
Since the movement of viruses through
soil to groundwater occurs in the liquid
phase and involves water movement and
associated suspended virus particles, the
distribution of viruses between the
adsorbed and liquid phases determines
the viral mass available for movement.
Once the virus reaches the groundwater,
it can travel laterally through the aquifer
until it is either adsorbed or inactivated.

The major bacterial removal mecha-
nisms in soil are straining at the soil sur-
face and at intergrain contacts,
sedimentation, sorption by soil particles,
and inactivation. Because their size is
larger than viruses, most bacteria are re-
tained near the soil surface because of
this straining effect. In general, enteric
bacteria survive in soil between 2 and 3
mo, although survival times up to 5 yr
have been documented.

Metals
From a groundwater pollution standpoint,

the metals in stormwater presenting the
most environmental concern are alumi-
num, arsenic, cadmium, chromium, cop-
per, iron, lead, mercury, nickel, and zinc.
The majority of these metals (with the
common exception of zinc) are, however,
mostly associated with the particulate frac-
tions and can be mostly removed by ei-
ther sedimentation or filtration processes.

In general, studies of recharge basins
receiving large metal loads found that most
of the heavy metals are removed either in
the basin sediment or in the vadose zone.
Dissolved metal ions are removed from
stormwater during infiltration mostly by
adsorption onto the near-surface particles
in the vadose zone, and the particulate
metals are filtered out at the soil surface.
Studies at recharge basins found that lead,
zinc, cadmium, and copper accumulated
at the soil surface with little downward
movement over many years. At a com-
mercial site, however, nickel, chromium,
and zinc concentrations have exceeded
regulatory limits in the soils below a re-
charge area. Allowing percolation ponds
to go dry between storms can be counter-
productive to the removal of lead from the
water during recharge. Apparently, the
adsorption bonds between the sediments
and the metals can be weakened during
the drying period.

Similarities in water quality between run-
off water and groundwater have shown
that there is significant downward move-
ment of copper and iron in sandy and
loamy soils. Arsenic, nickel, and lead, how-
ever, did not significantly move downward
through the soil to the groundwater. The
exception to this was some downward
movement of lead with the percolation
water in sandy soils beneath stormwater
recharge basins. Zinc, which is more
soluble than iron, has been found in higher
concentrations in groundwater than iron.
The order of attenuation in the vadose
zone from infiltrating stormwater is: zinc
(most mobile) > lead > cadmium > man-
ganese > copper > iron > chromium >
nickel > aluminum (least mobile).

Salts
Salt applications for winter traffic safety

is a common practice in many northern
areas, and the sodium and chloride, which
are collected in the snowmelt, travel down
through the vadose zone to the ground-
water with little attenuation. Soil is not
very effective at removing salts. Salts that
are still in the percolation water after it
travels through the vadose zone will con-
taminate the groundwater. Infiltrating
stormwater has increased sodium and
chloride concentrations above background
concentrations. Fertilizer and pesticide
salts also accumulate in urban areas and
can leach through the soil to the ground-
water.

Studies of depth of pollutant penetra-
tion in soil have shown that sulfate and
potassium concentrations decrease with
depth, whereas sodium, calcium, bicar-
bonate, and chloride concentrations in-
crease with depth. Once contamination
with salts begins, the movement of salts
into the groundwater can be rapid. The
salt concentration may not lessen until the
source of the salts is removed.

Treatment of Stormwater
Table 3 summarizes the filterable frac-

tion of toxicants found in runoff sheet flows
from many urban areas found during an
earlier phase of this EPA-funded research.
Pollutants that are mostly in filterable forms
have a greater potential of affecting
groundwater and are more difficult to con-
trol with the use of conventional stormwater
control practices which mostly rely on sedi-
mentation and filtration principles. Luckily,
most of the toxic organics and metals are
associated with the nonfilterable (sus-
pended solids) fraction of the wastewa-
ters during wet weather. Possible
exceptions include zinc, fluoranthene,
pyrene, and 1,3-dichlorobenzene, which
may be mostly found in the filtered sample
portions. Pollutants in dry-weather storm
drainage flows, however, tend to be much
more associated with filtered sample frac-
tions and would not be as readily con-
trolled with the use of sedimentation.

Sedimentation is the most common fate
and control mechanism for particulate-re-
lated pollutants. This would be common
for most stormwater pollutants, as noted
above. Particulate removal can occur in
many conventional stormwater control pro-
cesses, including catchbasins, screens,
drainage systems, and detention ponds.
Sorption of pollutants onto solids and metal
precipitation increases the sedimentation
potential of these pollutants and also en-
courages more efficient bonding of the
pollutants in soils to prevent their leaching
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also be useful for analyzing stormwater
problems and needed controls for surface
water discharges.

Table 4 is a summary of the pollutants
found in stormwater that may cause
groundwater contamination problems for
various reasons. This table does not con-
sider the risk associated with using ground-
water contaminated with these pollutants.
Causes of concern include high mobility
(low sorption potential) in the vadose zone,
high abundance (high concentrations and
high detection frequencies) in stormwater,
and high soluble fractions (small fraction
associated with particulates that would
have little removal potential using conven-
tional stormwater sedimentation controls)
in the stormwater. The contamination po-
tential is the lowest rating of the influenc-
ing factors. As an example, when no
pretreatment is used before percolation
through surface soils, the mobility and
abundance criteria are most important.
When a compound is mobile but in low
abundance (such as for volatile organic
compounds, VOCs), then the groundwa-
ter contamination potential would be low.
When the compound is mobile, however,
and also in high abundance (such as for
sodium chloride, in certain conditions), then
the groundwater contamination potential
would be high. When sedimentation pre-
treatment is to be used before infiltration,
then some of the pollutants will likely be
removed before infiltration. In this case,
all three influencing factors (pollutant mo-
bility, pollutant abundance in stormwater,
and fraction of the pollutant associated
with the filtered sample fraction) would be
considered. As an example, chlordane
would have a low contamination potential
with sedimentation pretreatment, whereas
it would have a moderate contamination
potential when no pretreatment is used. In
addition, when subsurface infiltration/injec-
tion is used instead of surface percola-
tion, the compounds would most likely be
more mobile, making the abundance cri-
teria the most important, with some re-
gard given to the filterable fraction
information for operational considerations.

This table is only appropriate for initial
estimates of contamination potential be-
cause of the simplifying assumptions
made, such as the worst case mobility
conditions assumed (for sandy soils hav-
ing low organic content). When the soil is
clayey and has a high organic content,
then most of the organic compounds would
be less mobile than that shown on this
table. The abundance and filterable frac-
tion information is generally applicable for
warm weather stormwater runoff in resi-
dential and commercial areas. The pollut-
ant concentrations and detection

to groundwaters. Detention ponds are
probably the most common management
practice for the control of stormwater run-
off. If properly designed, constructed, and
maintained, wet detention ponds can be
very effective in controlling a wide range
of pollutants. The monitored performance
of wet detention ponds indicates more than
90% removal for suspended solids, 70%
for BOD

5 and COD, about 60% to 70% for
nutrients, and about 60% to 95% for heavy
metals. Catchbasins are very small sedi-
mentation devices. Adequate cleaning can
help reduce the total solids and lead ur-
ban runoff yields by between 10% and
25%, and COD, total Kjeldahl nitrogen,
total phosphorus, and zinc by between
5% and 10%. Other important fate mecha-
nisms available in wet detention ponds,
but which are probably not important in
small enclosed sump devices such as
catchbasins, include volatilization and pho-
tolysis. Biodegradation, biotransformation,
and bioaccumulation (into plants and ani-
mals) may also occur in larger and open
ponds.

Upland infiltration devices (such as infil-
tration trenches, porous pavements, per-
colation ponds, and grass roadside
drainage swales) are located at urban
source areas. Infiltration (percolation)
ponds are usually located at stormwater
outfalls or at large paved areas. These
basins, along with perforated storm sew-
ers, can infiltrate flows and pollutants from
all upland sources combined. Infiltration
devices can safely deliver large fractions
of the surface flows to groundwater, if
carefully designed and located. Local con-
ditions that can make stormwater infiltra-
tion inappropriate include steep slopes,
slowly percolating soils, shallow ground-
water, and nearby groundwater uses.

Grass filter strips may be quite effective in
removing particulate pollutants from over-
land flows. The filtering effects of grasses,
along with increased infiltration/recharge,
reduce the particulate sediment load from
urban landscaped areas. Grass swales
are another type of infiltration device and
can be used in place of curb and gutter
drainages in most land uses, except pos-
sibly strip commercial and high density
residential areas. Grass swales allow the
recharge of significant amounts of surface
flows. Swales can also reduce pollutant
concentrations because of filtration.
Soluble and particulate heavy metal (cop-
per, lead, zinc, and cadmium) concentra-
tions can be reduced by at least 50%,
COD, nitrate nitrogen, and ammonia nitro-
gen concentrations can be reduced by
about 25%, but only inconsistent concen-
tration reductions can be expected for or-
ganic nitrogen, phosphorus, and bacteria.

Sorption of pollutants to soils is prob-
ably the most significant fate mechanism
of toxicants in biofiltration devices. Many
of the devices also use sedimentation and
filtration to remove the particulate forms
of the pollutants from the water. Incorpo-
ration of the pollutants onto soil with sub-
sequent biodegradation and minimal
leaching to the groundwater is desired.
Volatilization, photolysis, biotransformation,
and bioconcentration may also be signifi-
cant in grass filter strips and grass swales.
Underground seepage drains and porous
pavements offer little biological activity to
reduce toxicants.

Results and Conclusions
This entire research project will provide

guidance on critical source area treatment,
especially for the protection of groundwa-
ter quality. Much of the information will

Constituent Filterable Fraction (%)

Cadmium 20 to 50
Chromium <10
Copper <20
Iron Small amount
Lead <20
Nickel Small amount
Zinc >50
Benzo (a) anthracene None found in filtered fraction
Fluoranthene 65
Naphthalene 25
Phenanthrene None found in filtered fraction
Pyrene 95
Chlordane None found in filtered fraction
Butyl benzyl phthalate Irregular
Bis (2-chloroethyl) ether Irregular
Bis (2-chlrorisopropyl) ether None found in filtered fraction
1,3-Dichlorobenzene 75

Table 3.   Reported Filterable Fractions of Stormwater Toxicants from Source Areas
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frequencies, however, would be greater
for critical source areas (especially ve-
hicle service areas) and critical land uses
(especially manufacturing industrial areas).

The stormwater pollutants of most con-
cern (those that may have the greatest
adverse impacts on groundwaters) include:

• Nutrients: nitrate has a low to moder-
ate potential for contaminating ground-
water when both surface percolation
and subsurface infiltration/injection are
used because of its relatively low con-
centrations in most stormwaters.
When the stormwater nitrate concen-
tration is high, then the groundwater
contamination potential would likely
also be high.

• Pesticides: lindane and chlordane
have moderate potentials for contami-
nating groundwater when surface per-
colation (with no pretreatment) or
when subsurface injection (with mini-
mal pretreatment) are used. The
groundwater contamination potentials
for both of these compounds would
very likely be substantially reduced
with adequate sedimentation pretreat-
ment.

• Other organics: 1,3-dichlorobenzene
may have a high potential for con-
taminating groundwater when subsur-
face infiltration/injection (with minimal
pretreatment) is used. It would, how-
ever, probably have a lower ground-
water contamination potential for most
surface percolation practices because
of its relatively strong sorption to va-
dose zone soils. Both pyrene and
fluoranthene would also very likely
have high groundwater contamination
potentials for subsurface infiltration/
injection practices, but lower contami-
nation potentials for surface percola-
tion practices because of their more
limited mobility through the unsatur-
ated zone (vadose zone). Others (in-
cluding benzo(a)anthracene, bis
(2-ethylhexyl) phthalate, pentachlo-
rophenol, and phenanthrene) may
also have moderate groundwater con-
tamination potentials when surface
percolation with no pretreatment, or
subsurface injection/infiltration, is
used. These compounds would have
low groundwater contamination poten-
tials when surface infiltration is used
with sedimentation pretreatment.
VOCs may also have high groundwa-
ter contamination potentials if present
in the stormwater (which is possible
for some industrial and commercial
facilities and vehicle service estab-

lishments).
• Pathogens: enteroviruses very likely

have high potentials for contaminat-
ing groundwater when any percola-
tion or subsurface infiltration/injection
practice is used, depending on their
presence in stormwater (especially if
contaminated with sanitary sewage).
Other pathogens, including Shigella,
Pseudomonas aeruginosa, and vari-
ous protozoa, would also have high
groundwater contamination potentials
when subsurface infiltration/injection
practices are used without disinfec-
tion. When disinfection (especially by
chlorine or ozone) is used, then disin-
fection by-products (such as
trihalomethanes or ozonated bro-
mides) would have high groundwater
contamination potentials.

• Heavy Metals: nickel and zinc possi-
bly have high potentials for contami-
nating groundwater when subsurface
infiltration/injection is used. Chromium
and lead would have moderate
groundwater contamination potentials
for subsurface infiltration/injection
practices. All metals would possibly
have low groundwater contamination
potentials when surface infiltration is
used with sedimentation pretreatment.

• Salts: chloride would very likely have
a high potential for contaminating
groundwater in northern areas where
road salts are used for traffic safety,
irrespective of the pretreatment, infil-
tration, or percolation practices used.

Pesticides have been mostly found in
urban runoff from residential areas, espe-
cially in dry weather flows associated with
landscaping irrigation runoff. The other or-
ganics, especially the volatiles, are mostly
found in industrial areas. The phthalates
are found in all areas. The PAHs are also
found in runoff from all areas, but they are
in higher concentrations and occur more
frequently in industrial areas. Pathogens
are most likely associated with sanitary
sewage contamination of storm drainage
systems, but several bacterial pathogens
are commonly found in surface runoff in
residential areas. Zinc is mostly found in
roof runoff and other areas where galva-
nized metal comes into contact with rain-
water. Salts are at their greatest
concentrations in snowmelt and early
spring runoff in northern areas.

The control of these compounds re-
quires various approaches, including
source area controls, end-of-pipe controls,
and pollution prevention. All dry weather
flows should be diverted from infiltration

devices because of their potentially high
concentrations of soluble heavy metals,
pesticides, and pathogens. Similarly, all
runoff from manufacturing industrial areas
should also be diverted from infiltration
devices because of their relatively high
concentrations of soluble toxicants. Com-
bined sewer overflows should also be di-
verted because of sewage contamination.
In areas of snow and ice control, winter
snowmelt and runoff and early spring run-
off should also be diverted from infiltration
devices.

All other runoff should include pretreat-
ment using sedimentation processes be-
fore infiltration, to both minimize
groundwater contamination and to prolong
the life of the infiltration device (if needed).
This pretreatment can take the form of
grass filters, sediment sumps, wet deten-
tion ponds, etc., depending on the runoff
volume to be treated, treatment flow rate,
and other site specific factors. Pollution
prevention can also play an important role
in minimizing groundwater contamination
problems, including reducing the use of
galvanized metals, pesticides, and fertiliz-
ers in critical areas. The use of special-
ized treatment devices, such as those
being developed and tested during this
research, can also play an important role
in treating runoff from critical source ar-
eas before these more contaminated flows
commingle with cleaner runoff from other
areas. Sophisticated treatment schemes,
especially the use of chemical processes
or disinfection, may not be warranted, ex-
cept in special cases, especially when the
potential of forming harmful treatment by-
products (such as THMs and soluble alu-
minum) is considered.

The use of surface percolation devices
(such as grass swales and percolation
ponds) that have a substantial depth of
underlying soils above the groundwater is
preferable to the use of subsurface infil-
tration devices (such as dry wells, trenches
or seepage drains, and especially injec-
tion wells), unless the runoff water is known
to be relatively free of pollutants. Surface
devices are able to take greater advan-
tage of natural soil pollutant removal pro-
cesses. Unless all percolation devices are
carefully designed and maintained, how-
ever, they may not function properly and
may lead to premature hydraulic failure or
contamination of the groundwater.

Recommendations
With a reasonable degree of site-spe-

cific design considerations to compensate
for soil characteristics, infiltration may be
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Mobility Contamination Potential
(sandy/low Abundance Fraction Surface Infilt. and Surface Infilt. with Sub-surface Inj. with

Compounds organic soils) in Stormwater Filterable No Pretreatment Sedimentation Minimal Pretreatment

Nutrients nitrates mobile low/moderate high low/moderate low/moderate low/moderate

Pesticides 2,4-D mobile low likely low low low low

γ -BHC (lindane) intermediate moderate likely low moderate low moderate

malathion mobile low likely low low low low
atrazine mobile low likely low low low low
chlordane intermediate moderate very low moderate low moderate
diazinon mobile low likely low low low low

Other VOCs mobile low very high low low low
organics 1,3-dichloro-

   benzene low high high low low high
anthracene intermediate low moderate low low low
benzo(a)
   anthracene intermediate moderate very low moderate low moderate
bis (2-ethylhexyl)
   phthalate intermediate moderate likely low moderate low moderate
butyl benzyl
   phthalate low low/moderate moderate low low low/moderate
fluoranthene intermediate high high moderate moderate high
fluorene intermediate low likely low low low low
naphthalene low/inter. low moderate low low low
pentachlorophenol intermediate moderate likely low moderate low moderate
phenanthrene intermediate moderate very low moderate low moderate
pyrene intermediate high high moderate moderate high

Pathogens enteroviruses mobile likely present high high high high
Shigella low/inter. likely present moderate low/moderate low/moderate high
Pseudomonas
   aeruginosa low/inter. very high moderate low/moderate low/moderate high
protozoa low/inter. likely present moderate low/moderate low/moderate high

Heavy
metals nickel low high low low low high

cadmium low low moderate low low low
chromium inter./very low moderate very low low/moderate low moderate
lead very low moderate very low low low moderate
zinc low/very low high high low low high

Salts chloride mobile seasonally high high high high
high

very effective in controlling both urban run-
off quality and quantity problems. This
strategy encourages infiltration of urban
runoff to replace the natural infiltration ca-
pacity lost through urbanization and to
use the natural filtering and sorption ca-
pacity of soils to remove pollutants; how-
ever, the potential for some types of urban
runoff to contaminate groundwater through
infiltration requires some restrictions. Infil-
tration of urban runoff having potentially
high concentrations of pollutants that may
pollute groundwater requires adequate pre-
treatment or the diversion of these waters
away from infiltration devices. The follow-
ing general guidelines for the infiltration of
stormwater and other storm drainage ef-
fluent are recommended in the absence
of comprehensive site-specific evaluations:

• Dry weather storm drainage effluent
should be diverted from infiltration
devices because of their probable high
concentrations of soluble heavy met-
als, pesticides, and pathogenic mi-
croorganisms.

• Combined sewage overflows should
be diverted from infiltration devices
because of their poor water quality,
especially their high pathogenic mi-
croorganism concentrations and high
clogging potential.

• Snowmelt runoff should be diverted
from infiltration devices because of
its potential for having high concen-
trations of soluble salts.

• Runoff from manufacturing industrial
areas should be diverted from infiltra-
tion devices because of its potential

for having high concentrations of
soluble toxicants.

• Construction site runoff must be di-
verted from stormwater infiltration de-
vices (especially subsurface devices)
because of its high suspended solids
concentrations, which would quickly
clog infiltration devices.

• Runoff from other critical source ar-
eas, such as vehicle service facilities
and large parking areas, should at
least receive adequate pretreatment
to eliminate their groundwater con-
tamination potential before infiltration.

• Runoff from residential areas (the larg-
est component of urban runoff in most
cities) is generally the least polluted
urban runoff flow and should be con-
sidered for infiltration. Very little treat-

Table 4.  Potential of Stormwater Pollutants to Contaminate Groundwater
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ment of residential area stormwater
runoff should be needed before infil-
tration, especially if surface infiltration
is through the use of grass swales.
When subsurface infiltration (seepage
drains, infiltration trenches, dry wells,
etc.) is used, then some pretreatment
may be needed, such as by using
grass filter strips, or other surface fil-
tration devices.

Recommended Stormwater
Quality Monitoring to Evaluate
Potential Groundwater
Contamination

Most past stormwater quality monitor-
ing efforts have not adequately evaluated
stormwater’s potential for contaminating
groundwater. The following list shows the
stormwater contaminants that are recom-
mended for monitoring when stormwater
contamination potential needs to be con-
sidered, or when infiltration devices are to

be used. Other analyses are appropriate
for additional monitoring objectives (such
as evaluating surface water problems). In
addition, all phases of urban runoff should
be sampled, including stormwater runoff,
dry-weather flows, and snowmelts.

• Urban runoff contaminates with the
potential to adversely affect ground-
water:
- Nutrients (especially nitrates)
- Salts (especially chloride)
- VOCs (if expected in the runoff,
such as runoff from manufacturing in-
dustrial or vehicle service areas, could
screen for VOCs with purgable or-
ganic carbon analyses)
- Pathogens (especially enteroviruses,
if possible, along with other patho-
gens such as Pseudomonas
aeruginosa, Shigella, and pathogenic
protozoa)
- Bromide and total organic carbon
(to estimate disinfection by-product

generation potential, if disinfection by
either chlorination or ozone is being
considered)
- Pesticides, in both filterable and to-
tal sample components (especially lin-
dane and chlordane)
- Other organics, in both filterable and
total sample components (especially
1,3 dichlorobenzene, pyrene,
fluoranthene, benzo(a)anthracene, bis
(2-ethylhexyl) phthalate, pentachlo-
rophenol, and phenanthrene)
- Heavy metals, in both filterable and
total sample components (especially
chromium, lead, nickel, and zinc)

• Urban runoff compounds with the po-
tential to adversely affect infiltration
and injection operations:
- Sodium, calcium, and magnesium
(to calculate the sodium adsorption
ratio to predict clogging of clay soils)
- Suspended solids (to determine the
need for sedimentation pretreatment
to prevent clogging)
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Mosquitos in Constructed Wetlands:
A Management Bugaboo?

U rban planners considering constructed
wetlands for stormwater treatment might be
concerned that mosquitos could become a

major nuisance. Some observations in the field indi-
cate that mosquitos are not a problem in constructed
wetlands (Adams, 1983; Bennett, 1983). In general,
functioning stormwater wetlands are less likely to
produce mosquitos than are nutrient-laden secondary
sewage and agricultural wastewater ponds or ponds
that do not have frequent turnover. Even so, strong
preconceptions exist, and building a wetland without
first gauging public opinion could result in a major
public relations headache. Those involved in the deci-
sion to build a wetland and the wetland designer can
familiarize themselves with the breeding requirements
of prevalent mosquito species to determine whether
they feed on humans or carry disease and the likeli-
hood that a wetland will be a high producer of mosqui-
tos. Public opinion surveys and good information
dispersal are important to avoid setbacks or negative
impressions of wetlands and stormwater practices.
Preventive measures can be incorporated in the site
selection and design. In general, the basic design and
maintenance of a good stormwater pond deters mos-
quito production (Table 1). If, indeed, mosquitos
emerge, various biological controls can be used to
subdue larval and adult populations.

An anti-mosquito strategy is as follows:

1. Assess the probable mosquito nuisance level of
the area. Inform the public of the differences
between stormwater and wastewater treatment.

2. After obvious high-risk sites have been ruled out
(the local riding stable!) and there is still a mod-
erate risk, modify the wetland design (e.g.,
maintenance of base flow, choice of vegetation)
to deter mosquito breeding.

3. Choose and implement appropriate controls
(Table 2) and monitor production levels.

Consult Biologists Familiar With the Locality at Each
Stage

Some form of public involvement could be incor-
porated into the technical process. It cannot be as-
sumed that residents will accept different designs
equally. It might be worth considering inviting inter-
ested residents to participate in the planning well

before designs are finalized and resources committed
to the project.

Mosquito Risk

Where and when are mosquitos a concern? Wher-
ever there is standing water, there may be mosquitos.
Depending on the species, eggs are laid directly in
standing water or in dry cavities (ground depressions,
old tires) that later receive water. The larvae feed on
algae and organic particles and take in oxygen by
floating at the surface. Larvae develop into pupae,
which emerge from the water as winged adults. The
females of most species feed on the blood of animals
although not all feed on humans. Many species of
Culex do indeed feed on humans and these are the
major nuisance species of North America. Some spe-
cies of Culex carry encephalitis. Only species of Anoph-
eles may potentially carry malaria and while there are
such mosquitos in North America, the disease itself has
not recently occurred here.

Mosquito production is sensitive to water level
fluctuations. For the majority of species, production

Table 1: How Well-Designed Stormwater Wetlands Deter
Mosquito Production

Mosquito breeding Stormwater
requirements pond design

■ Shallow, stagnant water;
anaerobic condition

■ Egg rafts of permanent-pool
species float on the water

■ Adult females choose environ-
ments of high nutrition
(anaerobic, high nutrients and
bacteria) in which to lay their
eggs.

■ Temporary-pool species
require periodic drying (as in
containers, puddles, tidal
marshes)

Technical Note #51 from Watershed Protection Techniques. 1(4): 203-207

■ In a well-constructed and
maintained stormwater pond
the water is kept moving;
residence time is only a few
days.

■ Urban stormwater ponds are in
non-agricultural settings and
do not have high nutrient loads
or animal waste.

■ Well-designed on-line systems
are not expected to dry out.

Article 100
0008866
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increases with duration of standing water. However,
there is an important exception in the case of “tempo-
rary pool” mosquitos. Impounding and flooding
marshes is a way of controlling mosquitos in mainly
coastal areas, where the prevalent nuisance species is
one that depends on dry periods for egg development.
In some localities, this approach could backfire if
permanent-pool mosquitos also occur in the area where
temporary-pool species are being controlled. One could
inadvertently trade one nuisance species for another! It
is important to know which species one is dealing with
and what their breeding requirements are before imple-
menting controls.

Being bit by a mosquito near a wetland does not
necessarily mean that the mosquito came from the
wetland. Female freshwater mosquitos range over half
a mile (WRRI, 1989). Saltwater marsh species may
range as far as 40 miles away from the site of emer-
gence and be a nuisance in urban centers (R. Wolfe,
personal communication). Therefore, mosquitos in an
urban area could be coming from a number of sources,
not necessarily the nearest wetland.

Designs for Deterrence

Which wetland designs contribute to and which
deter mosquito production? Some factors that make
wetlands good water treatment devices also make
them more likely to be breeding areas for mosquitos:

• Dense vegetation is desired to better filter incom-
ing water, stabilize the pond bottom, provide
microbe substrate, and take up excess nutrients.
Unfortunately, dense submerged vegetation can
be correlated with high mosquito larvae produc-
tion (WRRI, 1989), probably because the foliage
provides refuge from predators and particles of
plant detritus are food for larvae. Trees could be
planted to shade out herbaceous aquatics but this
would be counterproductive for water treatment.

• Low oxygen content and the presence of partially
decomposed organic matter makes wetlands good
immobilizers of trace metals. Mosquito larvae
also thrive in these conditions.

• High surface area-to-volume ratio of the pond is
generally recommended to achieve sheetflow
and maximize the area of substrate for pollutant
adsorption. Unfortunately, these large areas of
shallow water are conducive to mosquito pro-
duction. Deeper and steep-sided ponds will
probably produce fewer mosquitos.

• A gradual bank slope increases vigor, diversity,
and efficacy of the vegetation and lessens erosion
(article 92). This design might also lead to higher
mosquito production.

Certainly these basic design principles need not be
abandoned, so long as it is understood that post-
construction mosquito controls might be needed.

Some design considerations for mosquito deterrence
include the following:

• Get an idea of future nutrient load on the wet-
land—is any septage or agricultural and animal
waste likely? Sites of high nutrient load should be
avoided. This is not likely to be a problem in
developed settings.

• Attempting to avoid standing water altogether by
building wetlands with flow-through gravel bot-
toms or that operate intermittently is probably
unnecessary. Keeping a wetland dry is counter-
productive to stormwater treatment processes
(for example, the microbial activity in the muck
layer). In addition, the degree of water level
control appropriate in wastewater treatment or
impoundments requires more supervision than
can usually be given to a stormwater practice.
Wastewater wetlands are built for a different
purpose than are stormwater wetlands and func-
tion under different circumstances; therefore,
their design and operation should not be copied
blindly.

• Choose emergent vegetation with minimal sub-
merged growth—dense submerged foliage
provides refuge for the larvae and interferes with
sampling and control.

• Cover open canals where feasible to cut down on
standing water open to the sun; replace open
troughs with closed distributor pipes (Tennessen,
1993).

• A properly laid-down parallel pipe system (ar-
ticle 150) will drain away and shouldn’t cause
any problems.

• Construct stormwater ponds on-line. Keep in-
flows and outflows clear of debris to maintain
base flow.

Evaluation of Controls

Bacteria

The bacterium Bacillus thuringiensis israelensis
(Bti) is a common insecticidal control of mosquitos
and flies. It is widely available in briquet, powder, or
liquid form. Commercial Bti is considered safe enough
to add to drinking water (WRRI, 1989). It is active
against most mosquitos, but less so against anophelenes.
It is also toxic to many flies. There appears to be no
evidence as yet that it is harmful to “desired” insects.
Bti does not appear to interfere with the activity of
larvae-eating fish (Mian, 1986). In addition, the pres-
ence of nitrates and phosphates does not interfere with
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Table 2: Comparison of Mosquito Controls

Control Efficacy Availability

50-90% larvae consumed
every few days

Live-hatchers tend to do
better than egg-layers; native
spp. should be chosen,
restocking not necessary
except after severe winters or
in shallow ponds

Egg-layer, good survival in
unpolluted water but sensitive
to wastewater

Prolific live-hatchers, high
efficacy, sensitive to pH but
tolerant of wide range of
temperatures and dissolved
oxygen

Live-hatching, does well in
non-polluted waters

Voracious, very successful in
MD and DE coastal programs

One-time application good for
30+ days, application time
should correspond with larval
development

Broad spectrum toxin, lethal
for many invertebrates

Efficacy depends on injestion
by larvae, not as effective as
Bti against non-Culex spp.

Highly effective if applied at cor-
rect time, efficacy depends on
injestion by larvae, high turbid-
ity or suspended solids inter-
fere with injestion

Laboratory reared, not easily
obtained

Non-natives may be prohib-
ited in your areas. State Dept.
Natural Resources or Mos-
quito Control often raise
stocks of native fish

Most  restricted to desert
streams/springs in Southwest,
some endangered.

Non-native

Wide-ranging native and
introduced spp. in US, E.
coast, S.E., Missisipi and
Colorado R. basins

Several native spp., hardy
overwinterer

Several US distributors

Several US distributors

Product in development,
available in some states, not
nationwide

Widely used in various forms,
several distributors in US

Biological controls

Mesocyclops,
a copepod

Fish

   Pupfish (Cyprinodon)

   Guppy (Poecilia
reticulata)

   Mosquitofish (Gambusia
    spp.)

   Killifish (Fungilis spp.)

Larvicides

Cyromazine, methoprene
(insect hormones)

Organophosphates
(e.g. Abate)

Bacillus sphaericus

Bacillus thuringiensis
israeliensus (Bti)

References: Mian, 1986; Castelberry, 1990; Toyama, 1986; Cohen, 1986; Tennessen, 1993; Jones, 1990; Ali, 1989
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uptake of Bacillus larvicides, as is the case with orga-
nophosphates (Tennessen, 1993). The agent is applied
as pellets, dust, or slug injection. Bti becomes active
upon ingestion by the larvae. It loses its efficacy as the
larvae age or as turbidity increases. A newer bacterial
strain, Bacillus sphaericus, showed longer activity
than Bti in one study but was not as effective as Bti
against species other than Culex (WRRI, 1989). B.
sphaericus is approved by the U.S. EPA but state
registration is pending. At least one American com-
pany is developing the product. Tennessen (1993)
recommends weekly treatments with Bti before sam-
pling reaches 0.5 larvae/dipper, blower application for
small wetlands, and slug injection for large cells.

Chemical Larvicides

Unlike Bacillus larvicides, organophosphate larvi-
cides, such as temephos, are non-specific—they kill
whatever animal receives a lethal dose. This means
that the dose required to kill the mosquito larvae in a
pond could do away with many other invertebrates in
the wetland and pose a threat to downstream habitats.
If these chemical larvicides are overapplied, the dose
may be high enough to be a risk to the health of other
animals and an irritant to people. This makes organo-
phosphates inappropriate control agents in populated
areas.  Some non-phosphitic chemicals that are used as
larvicides are methoprene, an insect hormone mimic,
and cyromazine, an insect growth regulator which
purportedly affects only flies and mosquitos.
Cyromazine was found effective in one study of a
drainage ditch. A one-time application of cyromazine
(0.5 g active ingred./m3), prevented pupation and emer-
gence for about forty days in a drainage ditch (Cohen,
1986).

The chemical Sevin (carbaryl) is toxic to humans
and animals and should not be used.

Insect-Eating Fish

The best fish for mosquito control are those species
that reproduce quickly and have a wide tolerance of
environmental conditions. The more fish in the pond,
the fewer mosquitos that emerge. Castleberry (1990)
compared three species - pupfish (Cyprinodon
nevadensis amargosae), mosquitofish (Gambusia
affinis), and guppies (Poecilia reticulata) -  in tanks
planted with pondweed and containing Culex larvae.
Guppies became well established, and tanks contain-
ing these fish produced the fewest mosquitos.
Mosquitofish placed second and pupfish last. The
trouble with pupfish may be that they are egg-laying
and the eggs have a narrow environmental tolerance.
The live-hatchers did better. Mian et al. (1986) ob-
served high survival rates for both the guppy and a
different species of pupfish (Cyprinodon macularius).
In another study, guppies began to die when pH fell

below 5.5 (Toyama, 1989), indicating that acidity may
be more of a factor than dissolved oxygen for fish
survival. This would indicate that fish may not be the
best control choice at industrial sites or in waters
known to be highly acidic. The natural ranges of these
fish should be noted: guppies are non-native; pupfish
are native to desert springs and streams of the western
US; species of Gambusia have a wide range in the US.
Native minnows and killifish have done a good job in
keeping down mosquitos in Maryland and Delaware
and overwinter successfully if ponds are deep enough
(at least three  feet) (Wolfe, Lesser, personal commu-
nication). State DNR personnel should be contacted
before any fish are introduced into wetlands.

Copepods

Copepods, tiny swimming crustaceans, feed on
mosquito larvae and show some promise. Mosquito
larvae consumption by a copepod was compared along
with the performance of pupfish and guppies (Mian,
1986). The copepod was not adversely affected by
effluent in the water and consumed between 50 and
90% of the mosquito larvae in a 24 to 72 hour period,
whether there was other suitable food or not.

Other Animals

Putting up nest boxes to make the site more attrac-
tive to martins, swallows, etc., wouldn’t hurt in reduc-
ing number of adult mosquitos. Tadpoles can be intro-
duced into ponds to increase the frog population but it
is unlikely that they are as effective as some of the
larvae-eating fish.

Ecological Impacts of Control

Mosquito control techniques other than actual drain-
ing or flooding of marshes are fairly recent. The
research has focussed on the efficacy of the new
techniques and little is known about the ecological side
effects. Bacillus larvicides supposedly act only on flies
and mosquitos. Larvicides tend to be tested in the lab
or in the field for target species only (mosquitos).
Aside from cursory observation of aquatic inverte-
brate abundance, no one seems to know what the
effects on the whole invertebrate community are. As
for the impounding of tidal marshes to control tempo-
rary pool species, there are conflicting observations on
the impacts to fish diversity and plant productivity
depending on the location and native species.

Conclusion

It would seem then, from both an ecological and
management standpoint, that designing a wetland that
optimizes surface area and plant growth without ex-
cessive mosquito production is a more efficient ap-
proach than costly manipulations after the fact. It
would also seem that, where necessary, biological
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rather than chemical control of mosquitos is preferred,
since the biological controls specifically target mos-
quito larvae and are harmless to humans, unlike many
chemicals even at standard doses. As more compari-
sons are made between stormwater and wastewater
wetlands and also reference natural wetlands, it could
well be discovered that mosquito control in stormwa-
ter wetlands is rarely warranted.                     —JMc
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Attachment Y 

( 

Notices 

ENVIRONMENTAL PROTECTION AGENCY (EPA) 

(FRL-5559-9] 

Interim Permitting Approach for Water Quality-Based 

61 43761 

DATE:Mon August 26 1 

ACTION: Notice. 

SUMMARY: Notice is given that 

issued a policy butlining an interim 


qu ality-base d"'&l1f)fe#t!ift!Wili{fit~rQW~(·l}nto 8to rm water 


Due to the nature storm water discha and the typical lack information on 
.which to base numeric water quality-based effluent limitations (expressed as 
concentration and mass), has developed an inte:;ri!J:1 permitting 
National Pollution Discharge Elimination (N storm water 
While this interim permitting approach applies only to EPA, Agency also 
encourages authorized and Tribes to adopt similar storm water 

Effluent Limitations in Storm Water Perm 

Environmental ....Tn,TOr''T" on {EPA} 
incorporating water 

, \ 

I 

policy addresses n:;lated to the of effluent limitations that are most 
appropriate for N storm water permits to provide for hment of water 
quality standards: Since the policy only applies to water quality~based effluent 
limitations, it not intended to affect technology-based limitatio nSf such as those 
b guidelines or permit 
that are into storm water 
Water is seeking to fulfill objectives 7 National Water Program 

policy, 

for the Future, including ucing the reat of wet weather discharges to 
and with r Ilty to 

solve wet weather problems, identifying and appropri ate to reduce 
'the existing burden Storm Water I program. 

Numerous es were involved in this policy_ In on to receiving 

significant input from Urban Wet Weather Flows (UWWF) Federal Advisory 


water quality, 
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61 FR 1 -2- August 1T 

Committee, EPA also consulted with Regional Storm Water 
Coordinators. interim permitting ap h may as a r:esult of' 

ing policy dialogue the UWWF Advisory Comm 

In response to recent type of water qual ity-based effluent 
limitations that are most Pollutant arge Elimin 

(NPDES) storm water permits, the Environmental on 
opting an interim permitti a for ulating wet we storm water 
arges. Due to nature storm water , and typical of 

information on which to base numeric water quality-based effluent limitations 
as concentration and mass), will use an m permitting 

NPD storm water 

The interim permitting approach uses ement s (BMPs)in 
rst-round storm water permits, and ed or better-tailored 8M in 

subsequent permits, " the of water 
quality In cases where information 

c conditions or limitations to meet water quality stand these conditions 
or limitations are to incorporated storm ' permits, as necessary and ", 

\ 
appropriate. interim permitting approach is not intended to storm\. 

I water permits at al include appropriately derived numeric water 
effluent limitations. policy only applies to water 

qual effluent it is not to affect ology-based 
!imitations, such as on uent guidelines or the permit writer's best 
professional g'ement, that incorporated into storm water permits. 

l 

, ,{l~
~.;1 Each storm water permit should ude coordinated and 
Iv'\:"" J' program to gather necessary information to 
'~H''!' .permit provides attainment of applicable water 

;t"\ determine appropriate conditions or limitations for subsequent permits. Such a 
monitoring program include, ambient monitoring, receiving water 

monitoring (as needed) 1 or a c.ombination monitoring procedures 
designed to necessary information. 

This interim permitting appro applles only to however, E also 
encourages authorized Tribes to adopt similar policies storm water 

. This permitting approach provides time, where to more 
fully assess the range of possible options r the control of storm water 
discharges for the protection water quality. This permitting h 

the 0 Urban Wet Weather Flows 
subject. 

0009359



61 FR 43761 August 26, 1996 

DATES: The was signed by Ad Water on August 
1,1996. 

FOR FURTHER INFORMATION CONTACT: If you have questions about the police, 
please contact, Swiet!ik, Storm Water Phase I Matrix Man Office of 
Wastewater Management, at (202) 260-95 or William Hall, U an Wet Weather 
Flows M M Office Management, at (202) 260-1458, or 
by Internet: hall. william@epamail. 

Dated: August 1 1996. 

Lind , Acting Director, Office of Wastewater M Designated 
Federal Official. 

[FR Doc. 96-21 1 Filed 6; 

) 
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OVERVIEW OF THE STORM WATER PROGRAM 

1.0 STORM WATER PROGRAM 

1.1 BACKGROUND 

The 1972 amendments to the Federal Water Pollution Control Act (FWPCA, also referred to as the 
Clean Water Act or CWA) prohibit the discharge of any pollutant to waters of the United Stares 
from a point source unless the discharge is authorized by a National Pollutant Discharge 
Elimination System (NPDES) permit. Efforts to improve water quality under the NPDES program 
traditionally have focused on reducing pollutants in discharges of industrial process wastewater 
and from municipal sewage treatment plants. Past efforts to address storm water discharges under 
the NPDES program have generally been limited to certain industrial categories with effluent limi- 
tations for storm water. 

In response to the need for comprehensive NPDES requirements for discharges of storm water. 
Congress amended the CWA in 1987 to require the Environmental Protection Agency (EPA) to 
establish phased NPDES requirements for storm water discharges. To implement these require- 
ments, EPA published the initial permit application requirements for certain categories of storm 
water discharges associated with industrial activity and for discharges from municipal separate 
storm sewer systems located in municipalities with a population of 100,000 or more (Phase I 
sources) on November 16, 1990 (55 FR 47990). Storm water discharge permits provide a mecha- 
nism for monitoring the discharge of pollutants from Phase I sources to waters of the United States 
and for establishing appropriate controls. In addition, EPA promulgated a final rule addressing 
Phase II sources on August 7, 1995 (60 FR 40230) and is looking at Phase II sources more compre- 
hensively at this time. 

1.2 ENVIRONMENTAL IMPACTS 

Pollutants in storm water discharges continue to remain a significant source of environmental 
impacts to the quality of waters of the United States. The “National Water Quality Inventory, 1994 
Report to Congress” provides a general assessment of water quality based on biennial reports sub- 
mitted by the States under Section 305(b) of the Clean Water Act. The Report indicates that storm 
water discharges from a variety of sources including separate storm sewers, construction, waste 
disposal, and resource extraction activities are major causes of water quality impairment. Roughly 
46 percent of the identified cases of water quality impairment of estuarine square miles surveyed, 
for example, are attributable to storm sewer runoff. 

2.0 PHASE I PROGRAM 

EPA published permit application requirements for Phase I storm water sources on November 16, 
1990. Phase I sources include storm water discharges associated with industrial activities and 
storm water discharges from municipal separate storm sewer systems located in municipalities 
serving a population of 100,000 or more. The following describes, in more detail, the types of dis- 
charges covered by the Storm Water Phase I Program and the application options for these dis- 
charges. 

2.1 INDUSTRIAL FACILITIES COVERED 

EPA has defined the term “storm water discharge associated with industrial activity” in a compre- 
hensive manner to address over 100,000 facilities (see Attachment I for a complete definition). All 
storm water discharges associated with industrial activity that discharge through municipal sepa- 
rate storm sewer systems or that discharge directly to waters of the United States are required to 
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obtain NPDES permit coverage, including those which discharge through systems located in 
municipalities with a population of less than 100,000. Discharges of storm water to a sanitary 
sewer system or to a Publicly Owned Treatment Works (POTW) are excluded. Facilities with 
storm water discharges associated with industrial activity include: manufacturing facilities; con- 
struction operations disturbing five or more acres; hazardous waste treatment, storage, or disposal 
facilities; landfills; certain sewage treatment plants; recycling facilities; powerplants; mining oper- 
ations; some oil and gas operations; airports; and certain other transportation facilities, operators 
of industrial facilities that are Federally, State or municipally owned or operated that meet the 
description of the facilities listed in 40 CFR 122.26(b)(14)(i)-(xi) must also submit applications 
(note: the Transportation Act of 1991, described below, provides exceptions for certain municipal- 
ly owned or operated facilities). EPA published final rules regarding the NPDES Storm Water 
Regulations on both April 2, 1992 (57 FR 11394) and December 18, 1992 (57 FR 60444). The 
rule promulgated on April 2, 1992 was, in part, to codify provisions of Transportation Act of 1991. 
The December 18, 1992 rule was in response to the mandate of the Ninth Circuit Court in Natural 
Resources Defense Council (NRDC) v. EPA (June 4, 1992). Each of these final rules are summa- 
rized below. 

TRANSPORTATION ACT OF 1991 

The Transportation Act of 1991 provides an exemption from Phase I storm water permitting 
requirements for certain industrial activities owned or operated by municipalities with a population 
of less than 100,000. Such municipalities must submit storm water discharge permit applications 
only for airports, powerplants, and uncontrolled sanitary landfills that they own or operate, unless 
a permit is otherwise required by the permitting authority: 

NINTH CIRCUIT COURT DECISION 

The Ninth Circuit United States Court of Appeals’ opinion in Natural Resources Defense Council 
(NRDC) v. EPA (June 4, 1992) and the opinion in American Mining Corporation (AMC) v. EPA 
{May 27, 1992), affirmed and upheld the basic structure and direction of the national storm water 
program. In the NRDC case, the Court upheld the definition of “municipal ‘separate storm sewer 
system,” the standards for municipal storm water controls, the scope of storm water requirements 
for oil and gas operations, and EPA’s decision not to provide public comment on Part 1 group 
industrial permit applications. On the question of deadlines, the Court noted that the storm water 
application deadlines clearly exceeded statutory requirements, but refused to “roll back” the cur- 
rent regulatory deadlines. The Court also emphasized, however, that any further regulatory exten- 
sion would be illegal; In two other areas the Court invalidated and remanded for further proceed- 
ings two regulatory exemptions from the definition of “storm water discharges associated with 
industrial activity”: (1) the exemption for construction sites disturbing less than five acres of land 
(category x), and (2) the exemption of certain “light” manufacturing facilities without exposure of 
materials and activities to storm water (category xi). In response to these two remands, the 
Agency intends to conduct further rulemaking proceedings on construction activities under five 
acres and light industry without exposure as ordered by the Court. EPA will not require permit 
applications for construction sites disturbing less than five acres of land and category xi facilities 
without exposure until this further rulemaking is completed. In the AMC case, the Court upheld 
EPA’s regulation of storm water discharges from inactive mines. 

The November 16, 1990, storm water regulation presented three permit application options for 
storm water discharges associated with industrial activity. The first option is to submit an individ- 

2.2 INDUSTRIAL PERMIT APPLICATION OPTIONS 

OVERVIEW OF THE STORM WATER PROGRAM 
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orrvkw of the Storm Water Program 

ual application consisting of Forms 1 and 2F. The second option, to participate in a group applica- 
tlon. is no longer available as the deadlines have passed. The third option is to file a Notice of 
Intent (SOI) to be covered under a general permit in accordance with the requirements of an 
issued general permit. The following overview briefly outlines each of these three options and the 
subsequent attachments provide a more detailed explanation. Attachment II lists application dead- 
lines for each of the industrial permitting options. 

2.2.1 INDIVIDUAL PERMIT APPLICATIONS 

Operators of facilities with storm water discharges associated with industrial activity who did not 
participate in a group application or did not obtain coverage under a general permit must submit an 
individual applicatioo consisting of Form 1 and Form 2F. The information required in Form 2F 
includes a site drainage map, a narrative description of the site identifying potential pollutant 
sources, and quantitative testing data. There are specific requirements for construction activities 
and oil and gas operations and mining operations. See Attachment III for additional information. 

2.2.2 GROUP APPLICATIONS 

The group application procedure was an option available for facilities that have similar industrial 
operations, waste streams, and other characteristics. Group applications reduced the burden on the 
regulated community by requiring the submission of quantitative data from only selected members 
of the group. The group application was submitted in two parts. Part 1 of the application identi- 
fied all participants, provided facility-specific information, and proposed a representative sampling 
subgroup. Part 2 of the application consisted of sampling data from each member of the sampling 
subgroup identified in Part 1 of the application. EPA used the information provided in Parts 1 and 
2 of the group applications to develop the multi-sector general permit. 

2.2.3 GENERAL PERMIT APPLICATIONS 

Industrial storm water dischargers that submit an NO1 to be covered by a general permit are not 
required to submit an individual permit application, provided the discharger is eligible for the gen- 
eral permit and an individual permit application is not required by the Director on a case-by-case 
basis. Submitting an NO1 is less burdensome than submitting an individual application. The NOI 
requirements for general permits usually address only general information and typically do not 
require the collection of monitoring data. Submittal of an NO1 is only possible where applicable 
general permits have been issued by the permitting authority. EPA has finalized baseline general 
permits for construction and industrial activity in the 11 States without NPDES authorization (57 
FR 41176, September 9, 1992 and 57 FR 44412, September 25, 1992). More recently, EPA final- 
ized the multi-sector general permit which provides coverage for 29 specific industries in the I I 
States without NPDES authorization (60 FR 51108, September 29, 1995). As of May 1995, 39* 
of the 41 authorized NPDES States have general permit authority. See Attachments IV, V, VI and 
VII for additional information. 

* The State of Florida and the U.S. firgin Islands do not have general permitting authority. 
Florida became the 4Orh’ State to receive NPDES permitring huthotity in May 1995, with phased 
,VPDES Storm Water authority to be fully implemented by rhe year 2000. EPA Region 4 continues 
to administer the NPDES Storm Water General Permitting Programfor the State. 
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2.3 MUNICIPAL APPLICATIONS 

“Municipal separate Storm sewer” is defined as any conveyance or system of conveyances that is 
owned or operated by a State or local government entity designed for collecting and conveying 
storm water which is not part of a Publicly Owned Treatment Works (POTS). The application 
requirements do not apply to discharges from combined sewers (systems designed as both a sani- 
tary sewer and a storm sewer) which do have NPDES obligation. Municipal separate storm sewer 
systems that are addressed by the Phase I regulations (November 16, 1990) include storm sewer 
systems located in an incorporated place with a population of 100,000 or more; located in 47 
counties identified by EPA as having populations over 100,000 in unincorporated, urbanized areas; 
and systems that are designated by the Director based on consideration of the location of the dis- 
charge with respect to waters of the United States, the size of the discharge, the quantity and 
nature of the pollutants discharged to waters of the United States, the interrelationship to other reg- 
ulated storm sewer systems, and other factors. The operator of a designated system should have 
been or will be notified by the Director. Under the November 16, 1990, storm water rule, those 
municipal separate storm sewer systems identified were required to submit a two-part application. 
The first part required information regarding existing programs and the means available to the 
municipality to control pollutants. In addition, part one required a field screening analysis of 
major outfalls to detect illicit connections. Building on this information, the second part required 
a limited amount of representative quantitative data and a description of a proposed storm water 
management plan. See Attachment II for application deadlines and Attachment VIII for a detailed 
explanation of the two-part application process. 

Approximately 850 entities are participating in the Phase I Municipal Storm Water Permit 
Program. This number represents large, medium and small counties and cities and special dis- 
tricts throughout the country. Several of these small counties and cities and special districts are 
included in the program because they are associated with larger systems. NPDES authorized 
States and EPA Regions have already issued a number of permits covering the storm water dis- 
charges, from the municipal separate storm sewer systems operated by these entities. 

3.0 PHASE II PROGRAM 

On August 7, 1995, EPA promulgated application regulations for Phase II of the NPDES Storm 
Water Program. The Phase II regulations establish a sequential application process for all Phase II 
storm water discharges, which include all discharges composed entirely of storm water, except 
those specifically classified as Phase I dischargers. Such discharges may include storm water from 
small municipal separate storm sewer systems, and commercial and institutional facilities. The 
application regulations include two tiers. The first tier is for Phase II dischargers that the NPDES 
permitting authority determines are contributing to a water quality impairment or are a significant 
contributor of pollutants to waters of the United States. Dischargers that have been designated by 
the permitting authority are required to obtain a permit and must submit a permit application with- 
in 180 days of notification that an application is required. 

The second tier of the Phase II storm water application regulations require all remaining Phase II 
sources (i.e., all Phase II sources not designated by the permitting authority) to submit a permit 
application by August 7, 2001, but only if the Phase II regulatory program in place at that time 
requires permits. Currently, EPA is required by court order (NRDC v. Browner, April 6, 1995) to 
propose supplemental rules for Phase II sources by September 1, 1997 and finalize these rules by 
March 1. 1999. 
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EPA has established an Urban Wet Weather Flows Advisory Committee, in accordance with the 
provisions of the Federal Advisory Committee Act (FACA) and the Negotiated Rulemaking Act, 
to help address issues associated with water quality impacts from urban wet weather flows and 
other storm water discharges under Section 402(p)(6) of the Clean Water Act. The Committee has 
created several subcommittees tasked with addressing specific issues, including a Sanitary Sewer 
Overflow FACA Subcommittee and a Storm Water Phase II FACA Subcommittee. The Storm 
Water Phase II Subcommittee involves stakeholders. including representatives from municipalities, 
industries, commercial and retail facilities, environmental groups, States, and Tribes, in the 
Agency’s effort to propose supplemental rules for Phase II sources. The Subcommittee is current- 
ly in the process of developing a recommended approach for a proposed rule addressing Phase II 
storm water discharges and information on the benefits and costs associated with such a proposal. 
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ATTACHMENT I 

STORM WATER DISCHARGE ASSOCIATED WITH INNJSTRIAL ACTIb7TY 

The November 16, 1990 regulation defines storm water discharge associated with industrial activi- 
ty as the discharge fi-om any conveyance which is used for collecting and conveying storm water 
and which is directly related to manufacturing, processing or raw materials storage areas at an 
industrial plant. The term does not include discharges from facilities or activities excluded from 
the NPDES program under 40 CFR Pan 122. For the categories of industries identified in sub- 
paragraphs (i) through (x) of this subsection, the term includes, but is not limited to, storm water 
discharges from industrial plant yards; immediate access roads and rail lines used or traveled by 
carriers of raw materials, manufactured products, waste material, or by-products used or created 
by the facility; material handling sites; refuse sites; sites used for the application or disposal of 
process waste waters (as defined at 40 CFR 401); sites used for the storage and maintenance of 
material handling equipment; sites used for residual treatment, storage, or disposal; shipping and 
receiving areas; manufacturing buildings; storage areas (including tank farms) for raw materials, 
and intermediate and finished products; and areas where industrial activity has taken place in the 
past and significant materials remain and are exposed to storm water. For the categories of indus- 
tries identified in subparagraph (xi), the term includes only storm water discharges from all the 
areas (except access roads and rail lines) that are listed in the previous sentence where material 
handling equipment or activities, raw materials, intermediate products, final products, waste mate- 
rial, by-products, or industrial machinery are exposed to storm water. For the purposes of this 
paragraph, material handling activities include the: storage, loading and unloading, transportation, 
or conveyance of any raw material, intermediate product, finished product, by-product or waste 
product. The term excludes areas located on plant lands separate from the plant’s industrial activi- 
ties, such as office buildings and accompanying parking lots as long as the drainage from the 
excluded areas is not mixed with storm water drained from the above described areas. tndustrial 
facilities (in&ding industrial facihties that are Federally, State, or municipally owned or operated 
that meet the description of the facilities listed in this paragraph (i)-(xi) include those facilities 
designated under the provision of 122.26(a){ l)(v). The following table lists categories of facilities 
to be engaging in “industrial activity” for purposes of this subsection: 

40 CFR 
122.26 (b)(14) 

Subpart 

(i) Facilities subject to storm water effluent Iimitations guidelines, new source performance 
standards,or toxic pollutants effluent standards under 40 CFR. Subchapter N [except 
facilities with toxic pollutant effluent standards which are exempted under category. (xi)] 

(ii) Facilities classified as : 
SIC 24 (except 2434) . . . . . . . . . . . . . . . . Lumber and Wood products 
SIC 2% (except 265 and 267) . . ..Paper and Allied Products 
SIC 28 {except 283 and 285) . . ..Chemicals and Allied Products 
SIC 29 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Petroleum and Coal Products 
SIC311. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Leather Tanning and Finishing 
SIC 32 (except 323) . . . . . . . . . . . . . . . . . . Stone. Clay and Glass Products 
SIC 33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Primary Metal Industries 
SIC 3441 .._... . . ,..,.... . . . ,_. .., . . ,....,. Fabricated Structural Metal 
SIC 373 ,............................._...... Ship and Boat Building and Repairing 
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40 CFR 
122.26 (b#14) 

Subuart 
Dcmiptlon 

I 

( iii) Facilities classified as SIC IO through 14, including active or inactive mining operations 
and oil and gas exploration, production, processing, or treatment operations. or transmission 
facilities that discharge storm water contaminated by contact with. or that has come into 
contact with, any overburden. raw material, intermediate products. finished products. 
byproducts, or waste products located on the site of such operations. 

SIC 10 .,.....,..................................... Metal Mining 
SIC 11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..Antbracite 

12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Coal 
Mining 

SIC 
SIC 13 . . . . . . . . . . . . . . . . -............. . . . . . . . . . . . . Oil 

Mining 
andGas Extraction 

X14.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..Nonmetallic Minerals. except Fuels 

(iv) Hazardous waste trea~nf storage, or disposal facilities, including those that are operating 
under interim status or a permit under SubtitleC of the Resource Conservation and Recovery 
Act (RCR4). 

1 * 
IV) Landfills, land application sites, and open dump that receive or have received any industrial 

wastes including those that are subject to regulation under subtitle D or RCR4. 
I 4 

(4 Facilities involved in the recycling of mate&l, including metal scrap yards, battery reclaimen, 
salvage yards, and automobile junkyards, including but not limited to those classified as: 
SIC 50 15 . . . . . . . . ..-........ . . . . . . . . . . . . . . . . . . ..Motor Vehicle Parts. Used 
SIC 5093. . . . . . . . . . . . . . . . . . . . . ..,................. Scrap and Waste Materials 

(vii) Steam electric power generating facilities, including coal handling sites. 

(viii) Transportation facilities which have vehicle maintenance shops, equipment cleaning 
operations, or airport de-icing operations. Only those portions of the facility that are eitha 
involved in vehicle maintenance (including vehicle rehabilitation, mechanical repairs, 
painting, fueiing, and lubrication), equipment cleaning operations, or airpon de-icing 
operations, or which are otherwise listed in another category, are included. 

owerview of the storm water Program 

I I .AR 

lb0 

SIC 40 ........................................... ..Railroa d Transportation 
SIC41 ............................................. Local and Suburban Transit 
;:E $ (emxpt 422 I-25) ................ Motor Freight and Warehousing 

............................................. U.S. Postal Service 
g:E g 

.......................................................................................... 
Water Transportation 
Transportation by Air 

SIC 5171 ......................................... Petroleum Bulk Stations and Terminals 

Treatment works treating domestic sewage or any other sewage sludge or wastewater 
treatment device or system, used in the storage, treatment recycling, and reclamation of 
municipal or domestic sewage, including lands dedicated to the disposal of the sewage 
sludge that are located within the confines of the facility, with a design flow of 1 .O million 
gallons per day or more, or required to have an approved pretreatment program under 40 
CFR Part 403. Not included are farm lands, domestic gardens. or lands used for sludge 
management where sludge is beneficially reused and which are not physically located in 
the confines of the facility, or areas that are in compliance with Section 405 of the CWA. 
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40 CFR 
122.26 (b)(14) 

Subpart 
Deseliptioe 

(xl Construction activity including clearing, grading, and excavation activities except operations 
that result in the disturbance of less than 5 acres of total land area and those that are not 
part of a larger common plan of development or sale. 

(xi) Facilities under the following SlCs (which are not otherwise included in categories (ii)- 
(x)], in&ding only storm water discharges where material handling equipment or activities. 
raw materials, titemvdiate WC&. fhd mts, Waite materials, byproducts. or industrial 
machinery are exposed to storm water. 

SIC 20 ....................... Food and Kindred Products 
SIC 2 1 ....................... Tobacco Products 
SIC 22 ....................... Textile Mill Products 
SIC 23 ....................... Apparel and other Textile Products 
SIC 2434 ................... Wood Kitchen Cabinets 
SIC 25 ....................... Furniture and Fixnues 
SIC 265 ................... ..Paperbo ard Containers and Boxes 
SIC 267 ..................... Converted Paper and Paper Board Products 

(except containers and boxes) 
SIC 27 ..................... ..Printin g and Publishing 
SIC 283 ..................... Drugs 
SIC 285 ..................... Paints, Varnishes, Lacquer, Enamels 
SIC 30 ....................... Rubber and Misc. Plastics Products 
SIC 3 I (except 3 11) ..Leath cr and Leather Products 
SIC 323 ................... ..Produc ts of Purchased Glass 
SIC 34 (except 344 1) Fabricated Metal Products 
SIC 35 ....................... Industrial Machinery and Equipment, except Electrical 
SIC 36 ...................... .Electronic and Other Electric Equipment 
SIC 37 (except 373) ..Transportatio n Equipment 
SIC 38 ....................... Instruments and Related Products 
SIC 39 ....................... Miscellaneous Manufacturing Industries 
SIC 422 1 ................... Farm Products Warehousing and Storage 
SIC 4222 ................... Refrigerated Warehousing and Storage 
SIC 4225 ................... General W&housing and Storage 

Notes: On June 4, 1992, the U.S. Court of Appeals for the Ninth Circuit remanded the exemption 
for construction sites of less than five acres and for manufacturing facilities in category (xi) which 
do not have materials or activities exposed to storm water to the EPA for fkther rulemaking. 
,VRDC v. EPA, 966 E2d 1292 (9th Cir. 1992). in response to the remands, the Agency intends to 
conduct fkther rulemakings on both the light manufacturing and the construction activities. In the 
December 18, 1992, Federal Regisrer, EPA stated that it is not requiring permit applications from 
construction activity under five acres or light industry without exposure until this fkther rulemak- 
ing is completed. 

The Transportation Act of 1991 provides an exemption from storm water permitting require- 
ments for certain facilities owned or operated by municipalities with a population of less than 
100,000. !juch municipalities must submit storm water discharge permit applications for only air- 
ports. power plants, and uncontrolled sanitary landfills that they own or operate, unless a permit is 
otherwise required by the permitting authority. 
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ATTACHMENT II 

INDUSTRIAL AYD MUNICIPAL APPLICATION DEADLINES 

WDUSTRIAL PERMIT APPLICATION DEADLINES 

-type of AppiimioB 

A individual 

Derdlht 

October 1. 1992 or 180 days prior to commencement 
of a new discharge (90 days prior to commencement of 
a new construction project) 

A Group 

All industrial activities except those 
owned or operated by a municipality 
with a population of less than 250,000 

lndusrrial activities owned or operated 
by a municipality with a population Of 
less than 250.000. 

Part I Part 2 

September 30, I99 I October I. 1992 

May 18, 1992 May 17, 1993 

A NO1 for EPA’s Baseline General Permits October 1, 1992 (March 29, i 996 for members of 
an approved group application), or 2 days prior to 
commencement of a new discharge 

A .N.OI for EPA’s Multi-Sector General Permit March 29, 1996. or 2 days prior to 
commencement of a new discharge 

6UEJX 

MUNICIPAL PERMIT APPLICATION DEADLINES 

1 plrtl I Part 2 

Large Municipalities (over 250.000) November 18, 1991 November 16. 1992 

Medium Municpalities ( 100,000 - 250,000) May 18, 1992 May 17,. 1993 
hXE-95 
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ATTACHMENT III 

I~M)IVIDUAL APPLICATION REQUIREMENTS 

These requirements address storm water discharges associated with k&trial activity hat m not auho- 
nred by a general permit and that are not included in a group application. 

mtioa Forms 

A Applicants for discharges composed entirely of storm water must submit Forms 1 and 2P 
(except construction activities, see below) 

A Applicants for discharges composed of storm water and process wastewater must submit 
Forms 1,2C, and 2F 

A Applicants for new sources or new discharges composed of storm water and non-storm 
water must submit Forms 1,2D, and 2F 

A Applicants for discharges composed of storm water and nonprocess wastewater must submit 
Forms 1, ZE, and 2F 

A Authorized NPDES States may establish their own forms which are at least as stringent as 
EP.Xs forms. 

A Forms are available from State permitting authorities for facilities located in NPDES autho- 
iized States, or from EPA Regional Offices for facilities located in States without NPDES 
authorization 

Form 2F Reauirements 

A Site map showing topography and/or drainage areas and site characteristics. 

A Estimate of impervious surface area and the total area drained by each outfall. 

A Description of significant materials exposed to storm water, including current materials 
management practices. 

A Certification that outfalls have been tested or evaluated for the presence of non-storm water 
discharges that are not covered by a NPDES permit. 

A Information on significant leaks and spills in last 3 years. 

A Quantitative testing data for the following paKU’IIetetX 

- any pollutants limited in an effluent guideline to which the facility is subject 

- .by pollutant listed in the facility’s NPDES permit for process wastewater 

- Oil and grease, pH, BODS, COD, TSS, total phosphorus, nitrate plus nitrite nitrogen, and 
total Kjeldahl nitrogen 

- Certain pollutants known to be in the discharge 

.:E ui 
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- Flow measurements or estimates 

- Date and duration of storm event. 

Individual ADDkatiOD Requirements for ~~truction Activities 

A Provide a narrative description of: 

- Total area of the site and area to be excavated 

- Location and nature of construction activity (including a map) 

- Proposed measures to control pollutants in storm water discharges during and after constrw- 
tion operations 

- Estimate of runoff coefficient and increase in impervious areas after construction 

- Name of receiving water. 

A No quantitative sampling. 

A Application deadline 

- 90 days prior to date when construction begins. 

A EPA has not developed a standard form for these discharges at this time (Form 2F is not 
required). 

&Dlicatioo ReQ&gmeats for Oil & Gas Owratioas and Mining Owration$ 

A Operators of oil & gas facilities are not required to submit a permit application unless the 
facility: 

- Has had a discharge of a reportable quantity for which notice is required under CERCLA or 
CWA in the past 3 years, or 

- Contributes to a violation of a water quality standard. 

A Operators of active and inactive mining sites are not required to submit permit applications 
unless the discharge has come into contact with any overburden, raw material, intermediate 
or finished products, byproducts, or waste products located onsite (inactive coal mining 
operations released from SMCRA performance bonds and non-coal mining operations 
released from applicable State or Federal reclamation requirements after December 17, 
1990, are not required to submit permit applications). 

Available Guidance 
Guidance Manual For The Preparation of NPDES Permit Applications for Storm Water Discharges 
Associated with Industrial .4ctivity (April, 1991) available from NTIS, (703) 487-4650 Order #PB- 
92 199058; ,V’PDES Storm Water Sampling Guufunce Document (EPA 833-B-92-001. July 19921, avail- 
able from the Office of Water Resources Center, (202) 260-7786. 

Ovdew of the Storm Watr hogram 
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ATTACHMEST IV 

BASELINE INDUSTRIAL GEKERAL PERMIT-GENERAL [NFORMATION 

On September 9 and 25, 1992, EPA issued baseline general permits for construction and industrial 
activity (57 FR 41176 and w12) which a~ intended to i&.ially c’over t& majority of storm water 
discharges associated with industrial activity in 11 States and 6 territories without authorized 
KPDES programs. The industrial permit for Puerto Rico was modified on September 24, 1993 (58 
FR 49996). AS of May 1995, 39* of the 41 authorized NPDES States have ahor@ to issue gen- 
era1 permits. Facilities in authorized NPDES States should contact their State pemding agencies 
to determine whether a general permit is available for their facility. This attachment outlines the 
conditions in EPA’s baseline general permit for industrial activities. 

+ The State of Florida and the U.S. firgin Islands do not have general permitting authority. 
Florida became the 40th State to receive NPDES permitting authority in May 1995. with phased 
NPDES Storm Water authority to bebl[v implemented by the year 2000. EPA Region 4 continua 
to administer the NPDES Storm Water General Permitting ProgTam for the State. 

Areas of Coverage 

A EPA’s baseline general permits cover the following States and Territories: 

Region I- MA, ME, and NH; Indian lands in MA, ME, and NH; Region 1-R; Indian lands 
in NY; Region III-The District of Columbia; Federal Facilities in DE; Region IV-FL; Indian 
lands in FL, MS. and NC; Region M---LA, NM, OK, and TX; Indian lands in LA, NM (except 
Navajo lands and Ute Mountain Reservation lands), OK, and TX; Region VIII-Lndian lands in 
CO, MT, ND, UT (except Goshute Reservation and Navajo reservation lands), and WY; Federal 
facilities in CO; Ute MOUII~GI Reservation in CO and NM; Region IX-AZ, Guam, American 
Samoa, Johnston Atoll, Midway Idid, and Wake Island; Indian lands in CA and NV, Goshute 
Rese’rvation in UT and NV, the Navajo Reservation in UT, NM, and AZ; the Duck Valley 
Reservation in NV and ID; Region X-AK and ID; Indian lands in AK, ID (except Duck Valley 
Reservation lands), and WA; Federal Facilities in WA. 

A EPA’s baseline general permits cover the majority of storm water discharges associated with 
industrial activity. Storm water discharges associated with industrial activity that cannot be 
au&oed by EPA’s baseline general permits include those: 

_ With an existing effluent limitations guideline for storm water 

- That are mixed with a non-storm water discharge not authorized under the permit, unless the 
non-storm water discharge is in compliance with a different NPDES permit 

_ With an existing NPDES individual or general permit For storm water discharges 

- That are or may reasonably be expected to be contributing to a violation of a water quality 
standard 

- That are likely to adversely effect a listed or proposed to be listed endangered or threatened 
species or its critical habitat 
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. 
- From inactive mining, or inactive oil and gas operations or inactive !andfi!!s occun-ing on 

Federal lands where an operator cannot be identified. 

Special Conditions 

A Prohibition on most types of non-storm water discharges as a component of discharges 
authorized by this permit. (These discharges should already have an NPDES permit.) 
However, the baseline general permits do authorize certain types of non-storm water dis- 
charges. 

A In the event there is a release(s) of a hazardous substance in excess of reportable quantities 
established under the CWA of CERCLA (see 40 CFR 117.3, 40 CFR 302.4) the discharger 
must notify the National Response Center and the Director, and modify the storm water pol- 
lution prevention plan. 

m Reauiremeots 

A A facility must submit a Notice of Intent (NOI) to be authorized by a baseline genera! per- 
mit. 

A NOIs do not require the collection of discharge sampling data. 

A Facilities which discharge to a large or medium municipal separate storm sewer system must 
also submit signed copies of the NO1 to the operator of the municipal system. 

Coat&$ gf NOIs ti I.&.~st&l Activities 

A Compiete street address. Faciiities without a complete street address must submit either Lati- 
tude/longitude (to the nearest 15 seconds) or section, township, and range (to the nearest 
quarter section). 

A SIC Code or identification of industrial activity. 

A Operator’s name, address, telephone number, and status as Federal, State, private, public, or 
other entity. 

A Permit number(s) for any discharges currently covered by an NPDES petit. 

A Name of receiving water(s), or if the discharge is through a municipal separate storm sewer, 
the name of the municipal operator of the storm sewer and the ultimate receiving water(s). 

A Indication of whether the owner or operator has existing quantitative data describing the 
concentration of pollutants in storm water discharges. 

A A certification that a storm water pollution prevention plan has been prepared for the facility 
(for industrial activities that begin operations after October 1, 1992). 

Deadlines for NOIs 

A For industrial activities which begin after October 1, 1992. an NO1 shall be submitted at 
least 2 days prior to the commencement of discharge. 
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A NOIs must be sent to the following address: 

Storm Water Notice of Intent (4203) 
401 bl Street, S.W. 
Washington, D.C. 20460 

Pollution Prevention flan RequirementS 

The pollution prevention plan is considered to be the most important requirement of the general 
permit. Each industrial facility covered by the baseline general permit must develop a plan, tai- 
lored to the site specific conditions, and designed with the goal to contro1 the amount of pollutants 
in storm water discharges From the site. 

Pollution Prevention Team 

Each facility must select a pollution prevention team of one or more individuals from its staff. 
This team will be responsible for the development and implementation of the plan. 

Comaonents ef &e Plan 

The permit requires that the plan contain a description of potential pollutant sources and a 
description of the measures and controls to prevent or minimize pollution of storm water. 

A The description of potential pollutant sources must include: 

- A map of the faciiiry indicating the areas which drain to each storm water discharge point 

- An indication of the industrial activities which occur in each drainage area 

- A prediction of the pollutants which are iikely to be present in the storm water 

- .4 description of the likely sources of pollutants from the site 

- in inventory of materials that may be exposed to storm water 

- The history of spills and leaks of toxic or hazardous materials for the last three years. 

A The measures and controls to prevent or minimize pollution of storm water must include: 

- Good housekeeping or upkeep of industrial areas exposed to storm water 

- Preventative maintenance of storm water controls and other facility equipment 

- Spill prevention and response procedures to minimize the potential for and the impact 
of spills 

- Test all outfalls to ensure that there are no illicit discharges 

- Training of employees on pollution prevention measures and controls, and record keepmg. 
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A The permit also requires that facilities: 

- Identify areas with a high potential for erosion and the stabilization measures or structural 
controls to be used to limit erosion in these areas 

- Implement traditional storm water management measures (oiVwater separators, vegetative 
swales, detention ponds, etc.) where they are appropriate for the sire. 

wction%ite CompW Evsluotioa 

A Facility personnel must inspect the plant equipment and industrial areas on a regular basis. 
At least once a year or more a thorough site compliance evaluation must be performed by 
facility personnel. Personnel conducting the evaluation shall: 

- Look for evidence of, or the potential for, polh~tants entering the drainage system 

- Evaluate the performance of pollution prevention measures 

- Revise the pollution prevention plan based on the results of the evaluation in order to reduce 
the discharge of pollutants 

- Document both the routine inspections and the annual site compliance evaluation in a report. 

Coosistencv-T’he plan may incorporate other plans which a facility may have already 
prepared for other permits including Spill Prevention Control and Countermeasure 
(SPCC) Plans, or Best Management Practices (BMP) Programs. 

DeadIinHacilities in opexation.on or before October 1, 1992 must have prepared their 
plan on or before April 1, 1993 and implemented the pIan by October 1, 1993. Facilities that com- 
menced operation after October I, 1992, but on or before December 3 1, 1992 must have prepared 
and implemented the plan within 60 days of the commencement of operation. Any facility that 
commences industrial activities on or after January I,1993 must prepare and implement their plan 
prior to submitting the NOI. 

Sknature--The plan must be signed by a responsible corporate official such as the president, vice 
president, or general partner. 

Plan Review-The plan is to be kept at the permitted facility at all times. The plan should be sub- 
mitted for review only when requested by EPA. 

Semi-Annual MonitwbdAanurl Reporting Reauiremeats 

A EPCRA Section 3 13 facilities. 

A Primary metal industries (Standard Industrial Classification 33). 

A Land disposal units/incinerators/BIFs. 
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A b’ood treatment facilities. 

A Facilities with coal pile runoff. 

A Battery reclaimers. 

Annual MonRorinrzDJo Reportinn Requirementg 

A Airports with at least 50,OQO flight operations per year. 

A Coal-fired steam electric facilities. 

A Animal handling/meat packing facilities. 

A Additional facilities, including: 

- SIC 30 and 28 with storage piles for solid chemicals used as raw materials that are exposed 
to precipitation 

- Certain automobiIe junkyards 

- Lime manufacturing facilities where storm water comes into contact with lime storage piles 

- Oil handling sites at oil fired steam electric power generating facilities 

- Cement manufacturing and cement kilns 

- Ready mix concrete facilities 

- Ship building and repairing facilities. 

Testing parameters are listed in the general permit. 

Alternative Certiiicatios 

A A discharger is not subject to the monitking requirements for a given outfall if there is no 
exposure of industrial areas or activities to storm water within the drainage area of that out- 
fall within a given year. 

A The discharger must certify, on an annual basis, that there is no exposure to storm water, and 
such certification must be retained in the storm water pollution prevention plan. Facilities 
subject to semi-annual monitoring requirements must submit this certification to EPA in lieu 
of monitoring dab. 

Numeric Effluent Limitationa 

A Coal pile runoff: 50 mg/l Total Suspeaded Solids and 6-9 pH 
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Available Guidance 

Storm U’ater h4anagement for Industrial Activities, Developing Pollution Prevention Plans and 
Besr .Manugement Practices (September 1992), available from NTIS (703) 487-4650 (order num- 
ber PB 92-235969). A summary of this document, entitled Summary: Storm Water Managemenr 
for Industrial Activities, Developing Pollution Prevention Plans and Best Management Practices 
(EPA 833-R-92-002, October 1992) is available from the Office of Water Resources Center, (202) 
260-7786. 
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All-ACH;MEXT V 

BASELINE CONSTRUCTION GESER4L PERMIT-GENERAL, [NFORJtjATION 

On September 9 and 25, 1992, EPA issued baseline general permits for construction and industrial 
activity (57 FR 4 1176 and 44412) which are intended to initially cover the majority of storm water 
discharges associated with industrial activity in 11 States and 6 territories without authorized 
NPDES programs. As of May 1995, 39* of the 41 authorized NPDES States have authority to 
issue general permits. Facilities in authorized NPDES States should contact their State permitting 
agencies to determine the whether a general permit is available for their facility. This attachment 
outlines the conditions in EPA’s baseline general permit for construction activities. 

+ The State oj Florida and the U.S. Krgin Islands do not have general permitting authority. 
Florida became the 40th State to rweive NPDES permitting authority in May i99.5, with phased 
NPDES S~onn Water authority to befilly implemented bv the year 2000. EPA @ion 4 continues 
to administer the NPDES Storm Water General Penrritting Program for the State. 

Areas of Coveraw 

A EPA’s baseline construction general permits cover the following States and Territories: 

A Region I-MA, ME, and NH; Indian lands in MA, ME. and NH; Region II-PR; lndian 
lands in NY; Region 11~DC; Federal Facilities in DE; Region IV-FL; lndian hnds in FL 
(two tribes}, MS, and NC; Region M---LA, NM, OK, and TX; Indian lands in LA, NM, 
(except Navajo lands and Ute Mountain Reservation lands), OK, and TX; Region MII- 
Indian lands in CO (including the Ute Mountain Reservation in CO), MT, ND, UT (except 
Goshute Reservation and Navajo Reservation lands), and WY; Federal facilities in CO; and 
the Ute Mountain Reservatim in NM; Region IX-AZ, Guam, American Samoa, Johnston 
Atoll, Midway, and Wake Island; Indian lands in CA and NV; the Goshute Reservation in 
UT and NV, and the Navajo Reservation in UT, NM, and AZ, the Duck Valley Reservation 
in NV and ID; Region X-AK and ID; Indian lands in AK, ID (except Duck Valley. 
Reservation lands), and WA; Federal facilities in WA. 

‘IJpg of Discharges Covered 

A Storm water discharges from construction sites that may be authorized by this permit inciude 
those that wil1 result in the disturbance of five or more acres of land However, storm water 
discharges associated with industrial activity that cannot be authorized by EPA’s baseline 
general permits include those: 

- Wi& an existing effluent limitations guideline for storm water 

- That are mixed with a non-storm water discharged not authorized under the permit, unless 
the non-storm water discharge is in compliance with a different NPDES permit 

_ With an existing NPDES individual or general permit for storm water discharges 

- That are or may reasonably be expected to be contributing to a violation of a water q-b’ 
standard 

- That are likely to adversely effect a listed or proposed to be listed endangered or threatened 
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species pr its critical habitat. 
aecial Conditionq 

A Prohibition on most types of non-storm water discharges as a component of discharges 
authorized by this permit. (These discharges should already have an NPDES permit.) 
However, the baseline general permits do authorize certain types of non-storm water dis- 
charges. 

A Ln the event there is a release(s) of a hazardous substance in excess of reportable quantities 
established under the CWA of CERCLA (see 40 CFR 117.3, 40 CFR 302.4) the discharger 
must not@ the National Response Center and the Director, and modify the storm water pol- 
lution prevention plan. 

,UOI Req&gneota 

A An operator must submit a Notice of Intent (NOI) in order to be authorized to discharge 
storm water under a baseline general permit. 

A NOIs do not require the collection of discharge sampling data. 

A Construction activities operating under sediment and erosion or storm water management 
plans approved by State or local agencies must also submit signed copies of the NOI to that 
State or local agency. 

A Complete street address. Facilities without a complete street address must submit either lati- 
tude/longitude (to the nearest I5 seconds) or section, township, and range (to the nearest 
quarter set tion). 

A The name, address, and telephone number of the operatoes) with day-today operational 
control and operator status as Federal, State, private, public, or other entity. 

A Permit number(s) for any discharges curreritly covered by an NPDES permit. 

A Name of receiving water(s), or if the discharge is through a municipal separate storm sewer, 
the name of the municipal operator of the storm sewer and the ultimate receiving water(s). 

A Indication of whether the owner or operator has existing quantitative data describing the 
concentration of pollutants in storm water discharges. 

A A certification that a storm water pollution prevention plan has been prepared for the facility. 

Deadlines f9r NOIr 

A An NOI must be submitted at least two days prior to the commencement of construction 
(commencement of consauction is defined as the initial disturbance of soils associated with 
clearing, grading, or excavating activities or other construction activities) at the site that wili 
result in the disturbance of five or more acps total land area. 
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Owdeuu of the Storm Water Program 

A NOls must be sent to the following address: 

Storm Water Notice of Intent (4203) 
401 M Street. S.W. 
Washington, D .C. 20460 

pollution Prevention Plan Requirements 

& Operators of all activities covered by EPA’s baseline general permits must prepare and 
implement a storm water pollution prevention plan. 

llution Preventloq Plan Requirements h Construction Activities 

e Pollution Prevention Plan is considered to be the most important requirement of he General 

rmit. Each construction acfivity covered by the baseline general permit must develop a plan, tai- 
ed to the site specific condlhons, and designed with the goal to control the amount of pollutants 
storm water discharges from the site. 

L ComDonents of the Plan-Tie permit requires that the plan contain a siee description, and 
a description of the measures and controls to prevent or 
water. The site description must include: 

minimize the pollutants in storm 

- A description of the nature of the construction activity 

_- A sequence of major construction activities 

- An estimate of the total area of the site and of the area to be disturbed 

- An estimate of the mnoff coefficient of the site after construction is complete 

- Any existing data on the quality of storm water discharge from the site 

- The name of the receiving water 

- hy information on the type of soils at the site; and 

- A site map indicating the drainage patterns and slopes after grading activities are complete, 
areas of soil disturbance, the outline of the area to be disturbed, the locations of stabilization 
measures and controls, and surface waters at the discharge points. 

A Measures and Coatrols-Measures and controls to prevent or minimize pollution of storm 
water must include three different types of controls: erosion and sediment controls, storm 
water management controls, and other controls. 

Erosion and Sediment Controls 

- Stabilization (seeding, mulching, etc.) - Disturbed area where construction has permanently 
or temporarily ceased must be stabilized within 14 days of the last disturbance or as soon as 
practicable in semi-arid and arid areas (areas which will be redisturbed within 2 1 days do not 
have to be stabilized). 

c . . 
i ?I: 
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Overview of tie Storm Wmter -ram 

- Structural Controls - Sites with common drainage locations that serve ten or more disturbed 
acres must install a sediment basin where it is attainable (where a basin is not attainable, sed- 
iment traps, silt fences, or other equivalent measures must be installed). Sediment basins 
must provide 3,600 cubic feet of storage per acre drained. Drainage locations which serve 
less than ten disturbed acres must install either a sediment basin, sediment trap, or silt fence 
along the down slope and side slope perimeter. 

- The plan shall be prepared on or before April 1, 1993 (and updated as appropriate) and 
implemented by October 1, 1993. Facilities that begin construction activities after 
October 1, 1992 must prepare and implement their plan at the time they submit the NOI. 

Available Guidance 

Storm Water Management for Construction Activities. Developing Pollution Prevention Plans and 
Best Management Practices (September 1992), available from NTIS (703) 487-4650 (order num- 
ber PB 92-235951). A summary of this document entitled Summary: Storm Wafer Management 
<for Construction Activities. Developing Pollution Prevention Plans and Best Management 
Practices (EPA 833-R-92-001, October 1992) is available from the Offke of Water Resources 
Center, (202) 260-7786. 
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ATTACHMENT VI 

MULTI-SECTOR GENERAL PERMIT - GENERAL, INFORMATION 

On September 29, 1995, EPA issued the multi-sector general permit (MSGP) (60 FR 50804), a 
final storm water general petit providing NPDES permit coverage for storm water discharges 
associated with 29 different industry sectors in 11 States and 4 territories without authorized 
KPDES programs. Technical corrections were made on February 9, 1996 (60 FR 5248). 

The MSGP is based on site-specific information received fkom approximately 700 groups repre- 
senting about 44,000 industrial facilities throughout the Country. The MSGP is available to facili- 
ties that meet eligibility requirements, regardless of whether or not they participated in a pup 
application. 

The permit was provided to authorized NPDES States for use as a model in their storm water per- 
mitting activities. The following provides a summary of the permit conditions in EPA’s MSGP for 
industrial activities. 

A Region &-MA, ME, and NH; Indian lands in CT, MA, NE, NH, RI, and VT; Federai facili- 
ties in VT. Region II--PR and Federal facilities in PR Region III-DC; Federal facilities 
in DC and DE. Region IV-FL. Region VI-LA, NM, OK, and TX; hiian lands in LA, 
NM (except Navajo Reservation lands and Ute Mountain Reservation lands), OK, and TX. 
Region IX-AZ; the Territories of Johnston Atoll, and Midway and Wake Islands; Indian 
lands in AZ, C& and NV; those portions of the Duck Valley, Fort McDermitt, and Goshute 
Reservations located outside NV; those portions of the Navajo Reservation located outside 
AZ; Federal facilities in AZ, Johnston Atoll, and Midway and Wake Islands. Region X- 
AK and ID; Indian lands in AK, ID (except Duck Valley Reservation lands), OR (except 
Fort McDetitt Reservation lands), and WA; Federal facilities in ID and WA. 

EPA’S multi-sector general permit covers the majority of storm water discharges associated 
with the 29 industry sectors represented in the group application process (see the table at the 
end of this attachment). Coverage is not restricted to just participants in the group application 
process. The multi-sector general petit offers coverage to storm water discharges subject to 
effluent limitation guidelines. 

A Storm water discharges associated with industrial activity that cannot be authorized by 
EPA’s multi-sector general permit include those: 

- Subject to effluent guidelines under 40 CFR Part 436; 40 CFR Part 440 (mine drainage); 
and/or 40 CFR Part 434 (acid or alkaline mine drainage) 

- From industries that were not represented in the group application process (e.g., drug manu- 
factllIers, petroleum refineries, and lime manufacturers) 

- That were subject to an NPDES petit that was terminated by the permitting authority 

- That result from construction activities 
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OverviewaftheStmmWater hpgram 

- That are subject to an existing NPDES permit (except the baseline general permit) 

- That have an adverse impact on endangered species 

- That are not in compliance with the National Historic Preservation Act 

m jlequiremeots 

A A facility must submit a Notice of intent (NOI) to be authorized by the multi-sector general 
permit. 

A A Notice of Termination (NOT) must be submitted if a facility is currently covered by the 
baseline general permit and intends to switch to the multi-sector general permit. 

A Multi-sector general pexmit applicants must certify that no endangered species are in the 
proximity of the storm water discharges. 

A Facilities which discharge to a large or medium municipal separate storm sewer system must 
also submit signed copies of the NO1 to the operator of the municipal system. 

Deadlinea fnr NOts 

A Existing Facilities--on or before March 29, 1996* 

A New Facilities-2 days before operation, if operation begins after March 29, 1996* 

A Oil and Gas Operations-within first. 14 days after reportable quantity discharge after March 
29, 1996* 

A New Operator- 2 days before change in facility operators 

A Previously Covered by Baseline General Permit+on or before March 29, 1996.; and 90 
days prior to expiration of baseline general-permit for eligible facilities 

* Existing facilities located in the State of Alaska must submit on or before May 11; 1996. 

NOIs must be sent to the foilowing address: 

Storm Water Notice of Intent (4203) 
40 1 M Street, S.W. 
Washington, D.C. 20460 

Special Conditions 

A Prohibition on most types of non-storm water discharges as a component of discharges 
authorized by this permit. (These discharges should already have an NPDES permit.) 
However, the MSGP does authorize certain types of non-storm water discharges. 

A In the event there is a release(s) of a hazardous substance in excess of reportable quantities 
established under the CWA of CERCLA (see 40 CFR 117.3, 40 CFR 302.4) the discharger 
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must notify the National Response Center and the Director, and modify the storm watei pol- 
lution prevention plan. 

A “Co-Located Industrial Activity”: In the case where a faciIity has industrial activities 
occurring on-site that meet the eligibility requirements of more than one sector, those indus- 
trial activities are considered co-located. EPA’s permit requires the permit-tee comply with 
the additive pollution prevention plan and monitoring requirements applicable to the co- 
located industrial activity. 

contents of 301 

A 

A 

A 

A 

A 

A 

A 

A 

A 

A 

Operator’s name, address, telephone number, and status as Federal, State, private, public, or 
other entity. 

Street address and latitude and longitude (to the nearest 15 seconds) or the quarter, section, 

township and range (to the nearest quarter section). 

Indication of whether the facility is located on Federal Indian Reservations. 

Name of receiving water(s), or if the discharge is through a municipal separate storm sewer, 
the name of the municipal operator of the storm sewer and the ulrimare receiving water(s). 

Storm water general permit number, if such a number has been issued to a co-permittee. 

Monitoring status of the facility. 

SIC Code or identification of industrial activity. 

Permit number(s) for any discharges currently covered by an NPDES permit. 

A certification that no endangered species are in the proximity of the storm water discharges 
and whether the operator is subject to and in compliance with a written historic preservation 
agreement. 

A certification that a storm water pollution prevention plan has been prepared for the facility 
(for industrial activities that begin operations after September 25, 1996). 

Operators of all facilities covered by EPA’s multi-sector general permit must prepare and imple- 
ment a storm water pdutio~ prevenhon plan. Pollution prevention plans for the multi-sector gen- 
eral permit must address both the general and industry-specific requirements. 

common Provisions: 

A pollution Prevention Team-Each facility must select a pollution prevention team of one 
or more individuals from its staff. This team will be responsible for the development and 
imple,mentation of the plan. 

A Site EvaluatioePlans are required to contain a description of potential pollutant sources 
which must include: 
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- A map of the facility indicating the location of and the areas which drain to each storm water 
discharge point 

- An indication of the industrial activities which occur in each drainage area 

- .4n assessment of the pollutants that are likely to be present in storm water discharges 

- A description of the likely sources of these pollutants 

- An inventory of materials that may be exposed to storm water 

- The history of spills and leaks of toxic or hazardous materials for the last three years 

- A test of all outfalls to ensure that there are no illicit discharges 

A BMP Identificstion.&lectio~lans are required to contain a description of the controls 
and measures to prevent or minimize pollution of storm water and a specific schedule with 
interim milestones as to when measures and controls will be implemented. The measures 
and controls to prevent and minimize pollution of storm water must include: 

- Good housekeeping in industrial areas exposed to storm water 

- Preventative maintenance of storm water controls and other facility equipment 

- Spill prevention and response procedures to 
spills 

minimize the potential for and the impact of 

- Training of employees on pollution prevention measures and record keeping 

- Identification of areas with a high potential for erosion and the stabilization measures or 
structural controls to be used to limit erosion 

- Implementation of traditional storm water management measures (oil/water separators, vege- 
tative swales, detention ponds, etc.) where they are appropriate for the site. 

A EPCR4 313 Requ&gmeat~acilities that are subject to EPCRA 313 repotting require- 
ments are required to incorporate additional BMPs for inspections, leak detection, spill pre- 
vention, and spill clean-up and control. The pollution prevention plan is certified for these 
special requirements by a responsible corporate official, not by a licensed PE, as under the 
baseline general permit. No special EPCRA 313 monitoring requirements are included in 
the multi-sector general permit. 

A Comwebensive Site ComDliaoce EvaluatioeAt least once a year, facility personnel 
must conduct a site compliance evaluation. Personnel conducting the evaluation shall: 

- Inspect for evidence of, or the potential for, poliutants entering the drainage system 

- Evaluate the performance of pollution prevention measures 
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ovcnkw d the Storm Water Pmgmmn 

- Revise the pian based on the results of the evaluation in order to reduce the discharge 
of poIlutants 

- Document the comprehensive site compliance evaluation in a report. 

A ConsistencY--The phi GUI incorporate other phu~.~ which a facility may have already pre- 
pared for other permits including Spill Prevention Control and Countermeasure (SPCC) 
Plans, or Best Management Practices (BMP) Programs. 

A Deadline% -Existing facilities must prepare and’implement their plan on or before 
September 25, 1996*. New facilities (facilities that begin discharging after September 25, 
1996) must prepare and implement their plan prior to submitting the NOI. 

l Exisring facilities located in the State of Aiaska pwparv and implement their pian on or before 
November 7, 1996. 

A Sienature--The plan must be signed by a responsible corporate official such as the presi- 
dent, vice presiden4 or general partner. 

A Plan ReviewThe plan is to be kept at the permitted facility at all times. The plan should 
be submitted for review only when requested by EPA. 

Visual Examinations 

The MSGP requires facilities to Perform and document a visual examination of a storm water dis- 
charge associated with industrial activity from each outfall on a quarterly basis. 
does not apply to certain inactive and unstaffed facilities. 

This requirement 

Industry-Specific BMP ReqSements aod &lvtlcal Monltorlne Requlrementg 

In addition to the general measures and controls discussed above, the MSGP includes certain 
industry specific pollution prevention plan requirements and analytical monitoring requirements 
(the table below indicates which sectors/subsectors are subject to analytical monitoring require- 
ments), Please refer to the fact sheet and permit (60 FR 50804) for industry specific requirements. 
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Industrinl Facilities Covered Under tbc Multi-Sector Storm Water General Permit 

SC cod0 
Sector A. Timber Producb 

Ger~eml SawtmlIs and Pbnning Mills 

wood Preserving 

Log Storage and Handling 

2426 

2429 

Hardwood Dimcnslon and Flooring Mills 

Spcclal Product Sawmills, Not Elxwhen 
ClaSSifiCd 

49 243X (except 2434) Millwork, Veneer, Plywood. and Structutal Wood 
!cxccpt Wood lh.chcn Cabinet Manufacrurrn) 

49 244x Wood Container3 

245X Wood Buildings and Mobile Homa 

I 2493 Raonstitutcd Wood Produce+ 

I i 4’ 2499 Wood Products, Not Elscw-hm Ckssificd 

Sector B. Paper rad Allled Products Msnufmxuring 

I I 261X Pulp Mills 

I 2 I 262X Paper Mills 
I 

243X 

26SX 

Paperboard Mills 

Pm Containen and Boxes 

5 267X Convened Paper and Pap&wan3 Products, Exept 
ContaineR and Boxes 

I* 

2’ 

!Sector C. Chemial and Wed Producta Maaufactnting 

281X Industri8l Inorganic Chemic8ll 

282X Plastics Materials and Synthetic Resins, Synthetic 
RubbcqCcllulosic and Other Manmade Fibers, 
Except Glass 

4’ 

5 

6 

284X 

285X 

286X 

Soaps, Dctctgmts, and Cleaning Prcpatations; 
Perfumes. Cosmcticq and Other Tokt Preparations 

Paints. Varnishes, Lacquers, Enamels, and Allied Product 

Industrial org8nlC chemicals 

78 287X Nitrogenous and Phospbtic Basic Fcmlizen, 
Mixed Fertilizers. Pesticides, and Other Agncultuml 
Chemicals 

8 289X Miscellaneous Chemrcal Products 

NA ; 3952 (limited to list) Inks and Paints, including China Painting Enamels. 
India Inks, Drawmg Ink, Platinum Paints for Burnt Wood 

I or Leather Work, Paints for China Pamnng. Art&s Pamts 
and Artist’s Watercolors 
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NAL 

I 

Sector H. Coal Mlncr and Coal Mining-Relmted Facilitla 

12xX Coal Mines and Coal Mining-Related Facilities 

Sector I. Oil rod Gas Extractha 

131X 1 Cmde Petroleum and Natural Gas 

E 

3 138X Oil adGas Field -es 

Sector J..Miarrrl Mining md Dtvssing Except h&vc Mineral Mlnkng Activitic 
OccurrIng on Federal Lands Where aa Operator Cmwt be ldeadfkd 

1. 142X Crushed ad Brokm Swmc, lnchi~~ Rip RJP 

I’ 148X NonmcmUic Minerals. EN-t Fu& 

2. 144x Sand and Gravel 

3 145x Clay. Cetatmc. and Reftactoty Materials 

4 147x \ Chemical and Fertilizet Mineral Minmg 

4 149x 1 M~sccllaneouf Nonmetallic Minerals, Except Fuels 

!Sector K. H-dour Waste Trestmeat Storqe or Disposal Fad&h 

NA’ NA 1 Hazardous Waste Treatment Storage or Disposal 

Sector L. LandtIlls l d L-d AppUatioo Sltea 

NA* NA Landfills and Land Applicatmn Sites 
that Receive or Have Received lndwtaial 
Wastes. ExcaQt ltuuive bndtilis or trnd 
AppliutioaSitta~~~Fal+Lands 
wkeanGpcramrcannot khnfied 

sectarM.ArtoaeMe~ageYuda 
l 

NA 501s Facilities Engaged in Dismand~g or Wteckmg 
;fxd?&..f~~ for Pam Recyclmg w 

NA. 
I 

so93 
I 

Processing, Reckming, uxl Wholeale Distribution of 
scrap and waste Materials I 

NA* 

Smtor 0. Stam Ekcak CetwrmtLng FKLlitkr 

NA Steam Electric Gewating Facilities 
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Omrv&w of the Storm Water Program 

Subsector I SIC code I AciivityR~tcd 

Sector P. Lrnd Transportation FaciUtks That Have Vehick and 
Equipment Maintenance Shops and/or Equipment Ckaniag Activitiu 

1 4oXX Railroad Transportation 

2 4lXX Local and Highway Passenger Transportation 

3 42XX Motor Freight Transpo~tion and Warehousing 

4 43xx United States Postal Service 

5 5171 Pct~oleum Bulk Stations and Terminals 

Sector Q. Water Trmsportd~a Fncllitks that have Vehicle (Vessel) and Equipment 
Mniatetmnce Shops an&or Equipment CLuatng Operrtioas 

?;A* 44xX Water Transportation 

Sector R Ship rnd Boat Buiidlng or Rep&ing Yards 
, 

UA 373x Ship and Boat Building or Repairing Yards 

!ktor S. Air Traasportadoa F~ciiitia 

NA’ 45Xx Air Transportation Facilities that have 
Vehicle Maintenance Shops, Material Handling 
Facilities. Equipment Cleaning Operations. or 

Airport and/or Aircraft Deicing/Anti-icing Operations 

Sector T. Trntmcnt Works 

Nh 
! NA 

I 

Treatment Works Treating Domestic Sewage or 
Any Other Sewage Sludge or Wastewater 
Treatment Device or System Used in the Storage, 
Treatment. Recycling, or Reclamation of Municipal or 
Domestic Sewage with a Design Flow of I .O MGD 
or More or Required to Have an Approved 
fhtreatment Program 

Smor U. Food rod Kindr& Products 

I 201x Meat Products 

2 

3 

4. 

5 

6 

202x 

203X 

204x 

205x 

206x 

Dairy Products 

Canned, Frozen and Preserved Fruits, 
Vegetables and Food Specialties 

Grain Mill Products 

Bakery Products 

Sugar and Confectionery Products 

7+ 207x Fats and Oils 
1 

8 
I 

208X Beverages 

9 209x Miscellaneous Food Preparations and Kindred Products 

SA 21xX Tobacco Products 
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Sector V. Tecrdlc MUL Appad ad Other Fabric Product Mmufacturing 

I 22xX ; Terule MIII Products 

2 23xX 
/ 

Appuei and Other Fimshed Producta 
Made From Fabrics and Similar Materials 

Sector W. Fnrnlare and Fixtures 

NA 

NA 

2sxx 1 Furrutm and Fix- 

2434 ( Wood Kitchen Cabinets 

.Sector X. Prhtlng and Publhhing 

NA 2132 I Book Printmg 
, ‘1 

I NA 2752 Commercial Printing, Lithographic 
1 

I VA I 2754 1 Commmial Printing. Gravure I 

NA 2759 Commercial Printing, Not Else- Classfxd 

NA 27% ) Platemaking and Related Servxes 

Sector Y. Robber. MisceUaneo~s PhstJ~ Rod~ctl, utd M iscdheors Mumfmturin~ lndrstria I 

301x 

302x 

305x 

Tires and inner Tubes 

Rubber and Plastics Footwear 

Gaskets. Packing, and Scaling Devices and 
Rubber and Plastics Hose and Belting 

I* 
2 

2 

2 

2 

2 

306X 

308X. 

393x 

394x 

395x 

3%X 

Fabricated Rubber Producta, Not Elsewhere Classified 

Miscellanew Plastics products 

Musical lnstmmena 

Dolls, Toys, Games and Sporting and Athletic Goods 

Pew Pencitq and Other Artists’ Mavrials 

Costume Jewelry, Costume Novelties, Buttons, 
and Miscellaneous Notions, Except Precious Metal 

2 
I 

399x Miscellaneous Manufacturing Lndustnes 

Sector L Lerther Tannins and Fhishiag 

NA 311x Leather Tanmng and Finishing 

NA NA Faccllities that Make Femliza Solely 
From Leather Scraps and Leather Dust 

. 

I Sector AA. Fabricated Mc~BI Pmdmts 

1. 3429 Hardware, Not Elsewhere Classified 

I* 3441 Fabricated Structural Metal 

I* 3442 Metal Doors. Sash. Frames. Moldinn. and Tnm 

Fabncated Plate Work (Boiler Shops) 
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Ovudew of the Storm Water Program 

I 3444 Sheet Metal Work 

3451 I Screw Machine Products 

3452 Bolts, NW. Screws. Rivets. aad Washers 

I 
I* 3462 Iron and Steel Forgmgs 

IL 3471 Electroplating, Plxtmu. Polishing, Anodizing. and Coionnn 

3494 Valves d Pipe Fittings, Not Ekwha Classified 

I I+ 34% Miscellaneous Fabti~atcd Win Awlucts I 
I I* I 3499 1 Fabricated Metal Products. Not Elsewhere Classified I 

I 
I* 391x Jewelry, Silvcwarc, and PIated Ware 

2’ 3479 Coar.inu. Ennravinn. and Allied Services 

Sector AB. Trrnsporcrdoa Eqripmeaf Iadostrhl or Commercial Mochlncry 

NA 35xX (except 357-l ladwtri.4 and Commercial Machinery 
(except Computer and Office Equipment) 

NA 37xX (except 373) Transportation Equipment 
(except Ship ad Boat Building ad Repair) 

NA 

Sector AC. Electrook. Ekctrial. Photographic and Optical Goods 
I 

36XX 1 Electronic and Other Electrical Equipment 
, and Componcna. Except Computer Equipment 

NA 38xX Measting, Ana.lyring and Controlling Instrument 
Photographic, Medical and optical Goods; 

, Watcha and Clocks 

NA I 357 Computer and Office Equipment 
I 

Notes: 

NA * not applicxble (could not be divided into rubsecton). 

SIC = St+ndard ladwtrial Classification code. 

X = any number from O-9, making 1 c0mplete SIC Code. 

l = Sector/subscctor with analytical monitormg rcquremcna. 
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ATTACHMENT VII 

KEY DIFFERENCES BETWEEN THE BASELINE AND MULTI-SECTOR PERMITS 

The foliowing table lists the key differences between the Baseline General Permit for Indu&a] 
Activities and the Multi-Sector General Permit. 

-Excludes discharges subject to Storm Water 
Effluent Limmiation Guidelines 

- Prohibits coverage of facilities which have 
an adverse impact on endangered species. 

- Does not exlude facilities based upon 
industriial activity (except construction and 
non regulated industries). 

Mu- 

- Covers many discharges subject to Effluent 
Limitation Guidelines (unless already subject 
to a permit) including runoff from: phosphate 
fertilizer manufacturing, asphalt emulsion 
manufacturing, storage piles at cement kilns, 
dewatering discharges at sand and gravel 
mines, and coal piles steam electric generators. 

- Prohibits coverage of facilities which have 
an adverse impact on endangered species and 
requires permittee to certify there will not. 
impact. 

- Does not cover industrial activities which 
were not represented in the group application 
process (e.g., drug manufacturers, petroleum 
refineties, and lime manufacturers.) 
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Baseline Muiti-Sector 

Storm Water Pollution Prevention Plan 
- Requires consideration of generic pollution - 29 different industry sections contain 
prevention measures. There are no industry- requirements to consider industry-specific. 
specific or pollutant-specific best management some pollutant-specific, and generic best 
practices which must be considered. management practices. 

- Facilities subject to EPCR4 3 13 TRI - Facilities subject to EPCRA 3 13 TRI 
reporting requirements are required to reporting requirements are required to 
incorporate additional measures into their incorporate additional measures into their 
SWPPP, and to have the plan certified by a SWPPP, however the plan only needs to be 
Professional Engineer every 3 years. certified bv the facilitv operator. 

- Does not provide guidance on specific types - Fact sheet describes applicable BMPs for 
of BMPs which industries may utilize. each industry sector. 

Numeric Effluent Limitations 
- Contains numeric effluent limits only for - Contains BlpTlsCT numeric effluent limits 
coal pile runoff (not at steam electric taken from effluent limitation guidelines for 
generating facilities). Limits are based upon coal pile runoff, phosphate fertilizer 
BAT/BCT effluent limitation guideline for manufacturing runoff, asphalt emulsion 
steam electric generating industry. manufacturing runoff, storage pile runoff at 

cement kilns, and dewatering discharges at 
sand and gravel mines. 
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BI%?lillC Multi-Sector 

Monitoring 
- Monitoring is done for discharge 
characterization. 

- Monitoring is designed to assess 
effectiveness of the SWPPP and to provide 
incentive to reduce pollution. 

- Requires facilities subject to EPCRA 
3 13 TRI repotting requirements for water 
priority chemicals to monitor and report 
semi-annually. 

- Monitoring is not required as a result of 
reporting status under the ECPRA 3 13 
program- 

- Requires 3 industries (primary metals, 
Iand disposal and wood treaters) to monitor 
and report semi-annually. Requires an 
additional 12 specific industry sub-sectors 
to monitor annually and retain the results 
on site. 

- Requires 28 specific industry sectors 
with highest risk to monitor discharges 
quarterly during years 2 and 4 of permit 
coverage. Facilities with pollutant 
concentrations lower than benchmarks in 
year 2 are exempt from monitoring in ye(ar 
4. 

- List of parameters to be monitored for 
each indusT is based upon general research 
into indusmal activities and significant 
materials. 

- List of parameters to be monitored for 
each industry is based upon review of 
information from group applications 
including; sampling data and descriptions 
of industrial activity, and significant 
materials. 

- Facilities may exempt themselves from 
all monitoring requirements where they 
can certify that there are no significant 
materials or industrial activities exposed 
to storm water. 

- Facilities may exempt themselves from 
monitoring on a pollutant by pollutant basis 
if they can certify that there are no sources 
of a pollutant present. 

- Semi-annual facilities are required to 
submit data, annual monitoring facilities 
retain data on site. 

- All facilities that monitor are required to 
submit data. Facilities are encouraged to 
review monitoring results and revise the 
SWPPP where pollutants are above 
benchmark concentrations. 

- No visual monitoring. - Routine visual monitoring to assess 
problems. 

June, 1996 

0009406



- 

ATTACHMENT VIII 

MUMCIPAL APPLICATION REQUIREMENTS 

The CWA requires that NPDES permits for discharges from mu&ipal separate storm sewer sys- 
terns include a requirement to effectively prohibit non-storm water discharges into the storm sew- 
ers, and controls to reduce the discharge of pollutants to the maximum extent pm&able (klud- 

ing management practices, control techniques and system design and engineering memods. and 
other provisions appropriate for the control of such pollutants), EPA or authorized NPDES States 
may issue system-wide or jurisdiction-wide permits covering all discharges from a municipal sep- 
arate storm sewer system. The November 1990 storm water final rule established requirements for 
a two-part permit application designed to facilitate development of site specific permit conditions. 
The permit application requirements provided municipal applicants an opportunity to propose 
appropriate management programs to control pollutants in discharges from their municipal sys- 
tems. This application process increased flexibility to develop appropriate permit conditions and 
ensured input from municipalities in developing appropriate controls. 

A General information (name, address, etc.) 

A Existing legal authority and any additional authorities needed 

A Source identification information 

A Discharge characterization including: 

- Monthly mean ram and snow fall estimates 

- Existing quantitative data on volume and quality of storm water discharges 

- A list of receiving water bodies and existing information on the impacts of receiving waters 

- Field screening analysis for illicit connections and illegal dumping. 

A Characterization plan identifying representative outfalls for further sampling in Part 2 

A Des~tiption of existing management programs to control pohtants from the municipal sepa- 
rate storm sewer and to identify illicit connections 

A Description of financial budget and resources currently available to complete Part 2. 

2 Part 

A Demonstration of adequate legal authority to control discharges, prohibit illicit discharges, 
require compliance, and carry out inspections, surveillance, and monitoring 

A Source identification indicating the location of any major outfalls and identifying facilities 
that discharge storm water associated with industrial activity through the municipal separate 
storm sewer 
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A Discharge characterization data including 

- Quantitative data from 5-10 representative locations in approved sampling plans 

- For selected conventional pollutants and heavy metals, estimates of the annual pollutant Ioad 
and event mean concentration of system discharges 

- Proposed schedule to provide estimates of seasonal pollutant loads and the mean concentra- 
tion for certain detected constituents in a representative storm event 

- Proposed monitoring program for representative data collection. 

A Proposed management program including descriptions of: 

- Structural and source control measures that are to be implemented to reduce pollutants in 
runoff from commercial and residential areas 

- Program to detect and remove illicit discharges 

- Program to monitor and control pollutants from municipal landfills, hazardous waste treat- 
ment, disposal, and recovery facilities; EPCRA Section 313 facilities; and other priority 
industrial facilities 

- Program to control pollutants in construction site runoff. 

A Estimated reduction in loadings of pollutants as a result of the management program 

A Fiscal analysis of necessary capital and operation and maintenance expenditures. 

Q&irncc Available 

Guidance Manual for the Preparation of Part I of the NPDES Permit Application for Discharges 
jk~rn Municipal Sepumte Storm Sewer Systems (April 199 1) available from NTIS (703) 4874650, 
order number PB 92-l 14578; NPDES Storm Water Sampling Guidance Document (EPA 833-B- 
92-00 1, July 1992) and Guidance Manual for the Preparation of Part 2 of the NPDES Permit 
Applications for Discharg~fim Municipal Separate Storm Sewers Systems (EPA 833-B-92-002, 
November 1992), available from the Office of Water Resource Center. (202) 260-7786. 

une. 1996 
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S WC E H R E GIOVAL 
WATER QUALITY 

California Regional Water Quality Control Board LvHTRQi BOARD 
San Diego Region 

2012 JUN 29 A ft 17 
ORDER NO. 96-03 0 J ^ 

NPDES No. CAS0108740 

Waste Discharge Requirements for Storm Water and Urban Runoff 
from the County of Orange, the Orange County Flood Control District, 

and the Incorporated Cities of Orange County Within the San Diego Region 

The California Regional Water Quality Control Board, San Diego Region (hereinafter Regional 
Board), finds that: 

1. On December 30, 1994, the County of Orange and the Orange County Flood Control District 
(OCFCD), in cooperation with the cities of Dana Point, Laguna Beach, Laguna Hills, 
Laguna Niguel, Lake Forest, Mission Viejo, San Clemente and San Juan Capistrano, 
(hereinafter collectively referred to as permittees or co-permittees), submitted National 
Pollutant Discharge Elimination System (NPDES) Application No. CAS0108740 and a 
Report of Waste Discharge for reissuance of their areawide municipal storm water NPDES 
permit. 

2. Section 402(p) of the federal Clean Water Act (CWA), as amended by the Water Quality Act 
of 1987, requires NPDES permits for storm water discharges from separate municipal storm 
drain systems, storm water discharges associated with industrial activity (including 
construction activities), and designated storm water discharges which are considered 
significant contributors of pollutants to waters of the United States (U.S.). On November 16, 
1990, the United States Environmental Protection Agency (hereinafter USEPA) pubhshed 
regulations (40 CFR Parts 122,123 and 124) which describe permit application requirements 
for storm water discharges pursuant to Section 402(p) of the CWA. Prior to USEPA's 
promulgation of the final storm water regulations, the County of Orange and the 
incorporated cities within the jurisdiction of the San Diego Region requested an areawide 
NPDES permit for urban storm water run-off. 

3. On July 16, 1990, the Regional Board adopted Order No. 90-38 for urban stoim water run
off from urban areas in Orange County within the San Diego Region. The County of Orange 
was named as the principal permittee and the Orange County Flood Control District 
(OCFCD) and the incorporated cities were named as the co-permittees. In order to more 
effectively carry out the requirements of this Order, the permittees have agreed that the 
County of Orange will continue as principal permittee and the OCFCD and the incorporated 
cities will continue as co-permittees. 
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Order No. 96-03 (NPDES No. CAS0108740) - cont'd 2 of 29 
The County of Orange, OCFCD, and Incorporated Cities 
Areawide Urban Storm Water Run-off 

4. Order No. 90-38 required the permittees to develop and implement a drainage area 
management plan (DAMP) and a storm water and receiving water monitoring plan, to 
eliminate illegal and illicit discharges to the storm drain systems and to enact the necessary 
legal authority to effectively prohibit such discharges. The overall goal of these 
requirements was to reduce pollutant loadings to surface waters from urban run-off to the 
maximum extent practicable (MEP) . 

5. This Order outlines the next step toward an effective program and specifies requirements to 
protect the beneficial uses of the waters of the U. S. The intent of this permit is to regulate 
pollutant discharges, identify and focus on those areas which threaten the beneficial uses and 
improve water quality in the Region in a timely manner. This Order regulates urban storm 
water run-off2 from areas under the jurisdiction of the permittees. 

6. The Report of Waste Discharge (the pennit renewal application) included the following 
major components: 

a. Summary of status of current Storm Water Management Program 
b. Proposed Plan of Stonn Water Quality Management Activities for 1995-2000 
c. The Drainage Area Management Pian 
d. A Model Water Quality Ordinance 
e. An Enforcement Consistency Guide 
f. A Reconnaissance Survey Field Inspection and Documentation Manual 

7. The permittees serve a population of approximately 481,000, occupying an area of 
approximately 243 square miles (including both unincorporated areas and the limits of 8 
cities). The permittees have jurisdiction over and /or maintenance responsibility for storm 
water conveyance systems within Oraiige County. The County's systems include an 
estimated 400 miles of storm drain systems. A portion of the urbanized areas of Orange 
County drains into water bodies within this Regional Board's jurisdiction. The permitted 
area is shown on Attachment A. The major storm drain systems and drainage areas in 
Orange County which are within this Region are shown on Attachment B. A major portion 
of the Orange County drainage area is within the jurisdiction of the Santa Ana Regional 
Board and is currently regulated under an order issued by that Board. 

8. The permittees may lack legal jurisdiction over storm water discharges into their systems 

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

Urban storm water run-off includes those discharges from residential, commercial, industrial and construction areas 
within the permitted area and excludes discharges from feedlots, dairies and farms. 
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Areawide Urban Storm Water Run-off 

from some of the State and federal facilities, utilities and special districts, Native American 
tribal lands, waste water management agencies and other point and non-point source 
discharges otherwise permitted by the Regional Board. The Regional Board recognizes that 
the permittees should not be held responsible for such facihties and/or discharges. 

9. Storm water discharges consist of surface run-off generated from various land uses in all the 
hydrologic drainage areas which discharge into the water bodies of the U. S. The quality of 
these discharges varies considerably and is affected by land use activities, basin hydrology 
and geology, season, the frequency and duration of storm events, and the presence of illegal 
disposal practices/illicit connections. Nationwide studies in urban areas have shown that 
urban run-off typically contains significant quantities of pollutants. Preliminary results from 
urban storm water monitoring programs within the permitted area indicate that the major 
pollutants of concern are certain heavy metals, sediment, chemical oxygen demand (COD), 
pesticides, herbicides, and nutrients. 

The 1992, 1994, and 1996 Water Quality Assessments by the Regional Board identified 
impairment of a number of water bodies within the permitted area. The beneficial uses of 
these water bodies have been found to be threatened or impaired due to point and non-point 
source discharges. 

10. Certain activities that generate pollutants present in storm water runoff are beyond the ability 
of the permittees to eliminate. Examples of these include operation of internal combustion 
engines, atmospheric deposition, brake pad wear, tire wear and leaching of naturally-
occurring minerals from local geography. 

11. Stonn water discharges to the storm drain systems in Orange County are tributary to various 
water bodies of the Region. The surface water bodies in Orange County include: 

Inland Surface Streams 

a. Aliso Creek 

b. Salt Creek 

c. Oso Creek 

d. Sulphur Creek 

e. San Juan Creek 

f. Trabuco Creek 

g. Segunda Descheca Creek 
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h. Laguna Canyon 

Bays. Estuaries, and Tidal Prisms 

i. Dana Point Harbor 

Ocean Waters 

k. Pacific Ocean 

The beneficial uses of these water bodies include: agricultural supply, industrial service 
supply, navigation, water contact recreation, non-contact water recreation, commercial and 
sportfishing, warm freshwater habitat, cold freshwater habitat, preservation of biological 
habitats of special significance, wildlife habitat, preservation of rare, threatened or 
endangered species, marine habitat, shellfish harvesting, and spawning, reproduction and 
development of aquatic habitats. The ultimate goal of this storm water management program 
is to protect the beneficial uses of the receiving waters. 

12. Studies conducted by the USEPA, the states, flood control districts and other entities indicate 
the following major sources for urban storm water pollution nationwide: 

a. Industrial sites where appropriate pollution control and best management practices 
(BMPs)3 are not implemented; 

b. Construction sites where erosion and siltation controls and BMPs are not 
implemented; and 

c. Urban run-off where the drainage area is not properly managed. 

13. To address the industrial and construction sites, the State Board issued two statewide general 
NPDES permits: one for storm water run-off from industrial sites (NPDES No. CAS000001, 
General Industrial Activities Storm Water Permit) and the second one for storm water run
off from construction sites (NPDES No. CAS000002, General Construction Activity Storm 
Water Pennit). 

Best Management Practices (BMPs) are defined in 40 CFR 122.2 as schedules of activities, prohibitions of practices, 
maintenance procedures, and other management practices to prevent or reduce the pollution of waters of the United States. 
BMPs also include treatment requirements, operating procedures and practices to control plant site runoff, spillage or 
leaks, sludge or waste disposal, or drainage from raw material storage. 
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14. One of the major components of these statewide permits is the development and 
implementation of a storm water pollution prevention plan (SWPPP). 

15. Most industrial activities (some light industrial activities are exempt) and construction sites 
on five acres or more are required to get coverage under these statewide general permits. 

16. The Regional Board administers compHance with the State's General Industrial Activities 
Storm Water Permit and the General Construction Activity Storm Water Permit. However, 
in most cases, the industries and construction sites discharge into storm drains and/or flood 
control facilities owned and operated by the permittees. These industries and developers are 
also regulated under local laws and regulations. Therefore, a coordinated effort of the 
permittees and the Regional Board staff is critical to avoid duplicative and overlapping storm 
water regulatory activities. A memorandum of understanding between the permittees and 
the Regional Board may be appropriate to efficiently implement the storm water regulations 
for industries and construction sites at the local level. 

17. The permittees have agreed to continue to notify Regional Board staff when conditions are 
observed during their routine activities which result in a threat or potential threat to water 
quality. This also includes failure to obtain coverage under the general storm water permits. 

18. The permittees have developed project conditions of approval for new developments to be 
implemented at the time of grading or building permit issuance for individual sites on five 
acres or more, with the intent to comply with the General Construction Activity Storm Water 
Permit. 

19. The permittees own/operate facihties where industrial or related activities take place that 
may have an impact on storm water quality. Some of the permittees also enter into contracts 
with outside parties to carry out municipal related activities that may also have an impact on 
storm water quality. These facihties and related activities include, but are not limited to, 
street sweeping, catch basin cleaning, maintenance yards, vehicle and equipment 
maintenance areas, waste transfer stations, corporation and storage yards, parks and 
recreational facihties, landscape and swimming pool maintenance activities, storm drain 
system maintenance activities and the application of herbicides, algaecides and pesticides. 
As part of this Order, the permittees will prepare an environmental performance report for 
appropriate public facilities under their jurisdiction, and develop and implement best 
management practices for those activities found to require pollution prevention measures. 
Non-storm water discharges from these facihties and/or activities could also affect water 
quahty. This Order prohibits non-storm water discharges from public facihties unless the 
discharges are exempt under Section in, Discharge Limitations, 3 & 5 of this Order or are 
permitted by the Regional Board under an individual NPDES permit. 

20. Successful implementation of the provisions and limitations in this Order will require the 
cooperation of all the public agency organizations within Orange County having 
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programs/activities that have an impact on storm water quality. A list of these organizations 
is included in Attachment C. As such, these organizations are expected to actively 
participate in implementing the Orange County NPDES Storm Water Program. The 
Regional Board has the discretion and authority to require non-cooperating entities to 
participate in this areawide permit or obtain individual storm water discharge permits, 
pursuant to 40 CFR 122.26(a). 

21. The major focus of storm water pollution prevention is the development and implementation 
of an appropriate drainage area management plan (DAMP) including best management 
practices (BMPs). The ultimate goal of the urban storm water management program is to 
support attainment of water quahty consistent with the water quality objectives for the 
receiving waters in order to protect beneficial uses through the implementation of the 
DAMP. The permittees developed and submitted a DAMP for approval, which was 
approved on April 9, 1996. 

22. The DAMP is a dynamic document and the permittees have implemented, or are in the 
process of implementing, the various elements of the DAMP. This Order requires the 
permittees to continue to implement the BMPs listed in the DAMP and to effectively 
prohibit illegal and illicit discharges to the storm drain system. 

23. Urban run-off contains pollutants from privately owned and operated facilities such as 
residences, businesses, private and/or public institutions, and commercial estabHshments. 
Therefore, a successful storm water management plan should include the participation and 
cooperation of the public, businesses, the permittees and the regulators. The DAMP has a 
strong emphasis on public education. 

24. The Orange County DAMP defined a management structure for the permittees' compliance 
effort, a formal agreement to underpin cooperation, and detailed municipal efforts to 
develop, implement, and evaluate various BMPs or control programs in the areas of public 
agency activities, public information, new development and construction, public works 
construction, industrial discharger identification, and illicit discharger/connection 
identification and elimination. The DAMP also defined an extensive surface water quality 
and sediment monitoring program. 

25. In order to characterize storm water discharges, to identify problem areas, to determine the 
impact of urban run-off on receiving waters, and to determine the effectiveness of the 
various BMPs, an effective monitoring program is critical. From 1990 through 1995, the 
principal permittee administered the monitoring program for the permittees which included 
storm water monitoring, receiving water monitoring, dry weather monitoring and sediment 
monitoring. The permit apphcation included a summary of monitoring data collected during 
1991-1994. The monitoring program did not identify any specific pollutant sources which 
could be targeted for special pollutant control programs. The monitoring data indicated 
spatial differences in water quality between Orange County's major watersheds. Some of the 
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monitoring data collected to date may be used to develop baseline water quahty data for 
future evaluation of program effectiveness. 

26. The Strategic Plan and Initiatives (June 22, 1995) for the State Water Resources Control 
Board and the Regional Water Quality Control Boards recognizes the importance of an 
integrated watershed management approach. The Regional Board also recognizes that a 
watershed management program should integrate all related programs, including the storm 
water programs. Consistent with this approach, an integrated monitoring program could be 
developed with the cooperation of all stakeholders, including the permittees in other counties 
and Regional Boards, 

27. Any illegal dumping and illicit/illegal connections and discharges4 to the storm drains could 
contribute to storm water and other surface water contamination. A reconnaissance survey 
of the municipal storm drain systems (open channels and underground storm drains) is being 
conducted by the permittees. The permittees are required to detect, identify and eliminate 
illicit/illegal discharges. Additionally, the permittees are also required to develop a program 
to prohibit illegal/illicit connections to their storm drains and flood control facihties. 

28. The County of Orange obtains its authority to control pollutants in storm water discharges, to 
prohibit illegal discharges/illicit connections, to control spills, and to require comphance and 
carry out inspections of the storm drain systems in the County of Orange from the Orange 
County Flood Control Act, Orange County Water Pollution Ordinance, and various county 
ordinances which address industrial wastes and waste discharges within the unincorporated 
areas of Orange County and contract cities. The permittees have various forms of legal 
authority in place, such as charters, State Code provisions for General Law cities, city 
ordinances, and apphcable portions of municipal codes and the State Water Code, to regulate 
storm water/urban run-off discharges. 

In order to insure countywide consistency and to provide a legal underpinning to the entire 
Orange County Storm Water Program, a model water quahty ordinance was completed on 
August 15,1994 and is available to the permittees for adoption. 

29. Early identification of potential storm water impacts and mitigation measures can 
significantly reduce storm water pollution problems. The permittees should consider these 
impacts and appropriate mitigation measures in the planning procedures and in the California 
Environmental Quality Act (CEQA) review process for specific projects, Master Plans, etc. 
The County of Orange already requires a Water Quahty Management Plan which addresses 
permanent post-construction BMPs, in addition to the SWPPP required by the statewide 

Illegal discharge means any discharge (or seepage) to the municipal separate storm water conveyance system that is not 
composed entirely of storm water except for the authorized discharges listed in Section III of this permit. Illegal 
discharges include the improper disposal of wastes into the storm sewer system. 
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general permit for construction activity. 

30. Successful implementation of the provisions and limitations in this Order will require the 
cooperation of all the public agency organizations within Orange County having 
programs/activities that have an impact on storm water quality (e.g., Fire Department, 
Building and Safety, Code enforcement, etc.). As such, these organizations are expected to 
actively participate in implementing this areawide storm water program. 

31. In accordance with the Clean Water Act and its implementing regulations, this Order 
requires the permittees to develop and implement programs and policies necessary to control 
the discharge of pollutants in urban run-off to waters of the U, S. to the maximum extent 
practicable. 

32. The legislative history and the preamble to the federal storm water regulations indicate that 
the Congress and the USEPA were aware of the difficulties in regulating urban storm water 
run-off solely through traditional end-of-pipe treatment. However, it is the Regional Board's 
intent that this Order shall achieve attainment of water quality objectives and protection of 
the beneficial uses of receiving waters. This Order, therefore, includes Receiving Water 
Limitations required to implement water quality objectives and to prevent nuisance and 
water quality impairment in receiving waters. In accordance with Section 402 (p) of the 
Clean Water Act, this Order requires the permittees to implement control measures in 
accordance with the previously approved DAMP that will reduce pollutants in storm water 
discharges to the maximum extent practicable. The Receiving Water Limitations require the 
implementation of control measures that are technically and economically feasible as 
necessary to protect beneficial uses and attain water quality objectives of the receiving 
waters. 

33. The Regional Board finds that the unique aspects of the regulation of storm water discharges 
through municipal storm sewer systems, including intermittent discharges, difficulties in 
monitoring and limited physical control over the discharge, will require adequate time to 
implement and evaluate the effectiveness of best management practices and to determine 
whether they will adequately protect receiving waters. Therefore, this Order includes a 
procedure for determining whether storm water discharges are causing continuing and 
recurring exceedances of receiving water limitations and for evaluating whether the DAMP 
must be revised. A permittee will be in compliance with the Receiving Water Limitations so 
long as it complies with that procedure. 

34. A revised Water Quahty Control Plan (Basin Plan) was adopted by the Regional Board on 
September 4, 1994. The Basin Plan contains water quality objectives and beneficial uses for 
water bodies in the San Diego Region. The Basin Plan also incorporates by reference all 
State Board water quality control plans and policies including the 1990 Water Quality 
Control Plan for Ocean Waters of California (Ocean Plan) and the 1974 Water Quality 
Control Policy for Enclosed Bays and Estuaries of California (Enclosed Bays and Estuaries 
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Plan). 

35. The requirements contained in this Order are necessary to implement the plans and pohcies 
described in Finding 34, above. These plans and pohcies contain numeric and narrative 
water quahty standards for the water bodies in this Region. This Order does not contain 
numeric effluent limitations for any constituents because the impact of the storm water 
discharges on the water quahty of the receiving waters has not yet been fully determined. 
Continuation of water quahty/biota monitoring and analysis of the data are essential to make 
that determination. 

36. The permittees may petition the Regional Board to issue a separate NPDES permit to any 
discharger of non-storm water into storm drain systems that they own or operate. 

37. The permittees have developed a Storm Water Implementation Agreement between the 
County, its cities and the Orange County Flood Control District as required under Order No. 
90-38. 

38. The storm water regulations require pubhc participation in the storm water management 
program development and implementation. As such the permittees are required to sohcit and 
consider all comments received from the pubhc and submit copies of the comments to the 
Executive Officer of the Regional Board. In considering the pubhc comments, the 
permittees may modify reports, plans, or schedules prior to submittal to the Executive 
Officer. 

39. In accordance with California Water Code Section 13389, the issuance of waste discharge 
requirements for this discharge is exempt from those provisions of the Cahfomia 
Environmental Quahty Act contained in Chapter 3 (commencing with Section 21100), 
Division 13 of the Pubhc Resources Code. 

40. The Regional Board has considered antidegradation requirements, pursuant to 40 CFR 
131.12 and State Board Resolution 68-16, for this discharge. The Regional Board finds that 
this Order is consistent with the federal and state anti-degradation requirements and a 
complete antidegradation analysis is not necessary. 

41. The Regional Board has notified the permittees and interested parties of its intent to issue 
waste discharge requirements for this discharge and has provided them with an opportunity 
to submit their written views and recommendations. 

42. The Regional Board, in a public hearing, heard and considered all comments pertaining to 
the discharge and to the tentative requirements. 

IT IS HEREBY ORDERED that the permittees, in order to meet the provisions contained in 
Division 7 of the California Water Code and regulations adopted thereunder, and the provisions of 
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the Clean Water Act, as amended, and regulations and guidelines adopted thereunder, shall comply 
with the following: 

I. RESPONSIBILITIES OF PRINCIPAL PERMITTEE 

The principal permittee shall be responsible for the overall program management and shall: 

1. Conduct chemical and biological water quality monitoring of the storm drain system outfalls 
as agreed upon by the Executive Officer of the Regional Board. 

2. Develop criteria for inspections of the municipal separate storm drain systems. 

3. Conduct inspections of the storm drain systems within its jurisdiction. 

4. Implement management programs (within its jurisdiction), monitoring programs, and related 
plans as required by this Order. 

5. Enact and revise policies/ordinances necessary to establish legal authority as required by the 
Federal Storm Water Regulations. 

6. Respond and arrange for responding to emergency situations such as accidental spills, leaks, 
illegal discharges/illicit connections, etc. to prevent or reduce the discharge of pollutants to 
storm drain systems and waters of the United States. 

7. Prepare and submit to the Executive Officer of the Regional Board unified reports, plans, 
and programs as required by this Order. 

The activities of the principal permittee should include, but not be limited to, the following: 

8. Coordinate permit activities and participate in any subcommittees formed as necessary, to 
coordinate compliance activities with this Order. 

9. Provide technical and administrative support and inform the co-permittees of the progress of 
other pertinent municipal programs, pilot projects, research studies, etc.. 

10. Coordinate the implementation of areawide storm water quahty management activities such 
as pubhc education, pollution prevention, household hazardous waste collection, etc.. 

11. Develop and implement mechanisms, performance standards, etc., to promote uniform and 
consistent implementation of BMPs among the permittees. 

12. Pursue enforcement actions as necessary within its jurisdiction to ensure compliance with 
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storm water management programs, ordinances and implementation plans including physical 
elimination of undocumented connections and illicit discharges. 

13. In conjunction with the other permittees, implement the BMPs listed in the previously 
approved DAMP. 

14. Monitor the implementation of the plans and programs required by this Order and determine 
their effectiveness in protecting beneficial uses. 

15. Coordinate all the activities with the Regional Board including the submittal of all reports, 
plans, and programs as required under this Order. 

16. Obtain public input for any proposed management and implementation plans where 
apphcable. 

17. Cooperate in watershed management programs and regional and/or statewide monitoring 
programs. 

H. RESPONSIBILITIES OF THE CO-PERMITTEES 

The co-permittees shall be responsible for the management of storm drain systems within their 
jurisdictions and shall: 

1. Implement management programs, monitoring programs, implementation plans and all 
BMPs outlined in the DAMP within each respective jurisdiction as required by this Order. 

2. Adopt the Orange County Water Quahty Ordinance or the equivalent legislation necessary to 
establish and maintain adequate legal authority as required by the Federal Storm Water 
Regulations. 

3. Conduct storm drain system inspections in accordance with the criteria developed by the 
principal permittee. 

The co-permittees' activities should include, but not be limited to, the following: 

4. Participate in committees or subcommittees formed by the principal permittee to address 
storm water related issues to comply with this Order. 

5. Review, approve, implement, and comment on all plans, strategies, management programs, 
and monitoring programs, as developed by the principal permittee or any subcommittee to 
comply with this Order. 
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6. Pursue enforcement actions as necessary to ensure comphance with the storm water 
management programs, ordinances and the implementation plans including physical 
elimination of undocumented connections and illicit discharges. 

7. Conduct and coordinate with the principal permittee any surveys and characterizations 
needed to identify the pollutant sources and drainage areas. 

8. Submit storm drain system maps with periodic revisions as necessary. 

9. Respond to emergency situations such as accidental spills, leaks, illegal discharges/illicit 
connections, etc. to prevent or reduce the discharge of pollutants to stonn drain systems and 
waters of the United States. 

10. Prepare and submit all reports to the principal permittee in a timely manner. 

m . DISCHARGE LIMITATIONS 

1. The permittees shall prohibit illicit/illegal discharges from entering into the municipal 
separate storm sewer systems (municipal stonn drain systems) and require controls to reduce 
the discharge of pollutants to the maximum extent practicable. 

2. The discharge of storm water from permittees' municipal storm drain systems to waters of 
the United States containing pollutants which have not been reduced to the maximum extent 
practicable is prohibited. 

3. The following discharges need not be prohibited by the permittees unless identified by the 
permittees as a source of pollutants to the receiving waters. 

a. discharges composed entirely of storm water, 
b. discharges covered by NPDES permits or written clearances issued by the Regional 

or State Board, 
c. discharges from potable water line flushing and other potable water sources, 
d. fire hydrant testing and flushing, 
e. air conditioning condensation, 
f landscape irrigation, lawn garden watering and other irrigation waters, 
g. passive foundation drains, 
h. passive footing drains, 
i. water from crawl space pumps, 
j . dechlorinated swimming pool discharges, 
k. non-commercial vehicle washing, 
1. diverted stream flows, 
m. rising ground waters and natural springs, 
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n. ground water infiltration as defined in 40 CFR 35.2005 (20) and uncontaminated 
pumped groundwater, 

o. flows from riparian habitats and wetlands, 
p. street wash water and run-off from fire fighting (program descriptions shall address 

discharges or flows from fire fighting only where such discharges are identified as 
significant sources of pollutants to waters of the United States), 

q. waters not otherwise containing wastes as defined in California Water Code Section 
13050(d), and 

r. other types of discharges identified and recommended by the permittees and 
approved by the Regional Board. 

For purposes of this Order, a discharge may include storm water and other types of discharges as 
indicated above. 

4. If it is determined by the permittees that any of the preceding discharges cause violations of 
water quahty standards or are significant contributors of pollutants to waters of the U.S., the 
permittees shall prohibit these discharges from entering the storm drain system. 

5. Non-storm water discharges from pubhc agency activities into waters of the U.S. are 
prohibited unless the non-storm water discharges are permitted by an NPDES permit or are 
included in Item 3., above. If peimitting or immediate elimination of the non-storm water 
discharges is impractical, the permittees shall include in the Environmental Performance 
Report, required under Section V., Provision 18., of this Order, a proposed plan to eliminate 
the non-storm water discharges in a timely manner. 

6. The pennittees shall reduce the discharge of pollutants to the storm water conveyance 
systems to the maximum extent practicable. 

IV. RECEIVING WATER LIMITATIONS 

1. Receiving water limitations have been estabhshed based on beneficial uses, water quahty 
objectives, and water quahty standards contained in the Basin Plan, and amendments thereto, 
and on ambient water quahty. They are intended to protect the beneficial uses and attain the 
water quahty objectives contained in the Basin Plan. The discharge of urban storm water, or 
non-storm water, from a municipal storm water conveyance system for which the permittees 
are responsible under the terms of this Order shall not cause continuing or recurring 
impairment of beneficial uses or exceedances of water quahty objectives. The permittees 
will not be in violation of this provision so long as they are in comphance with the 
requirements set forth in l.a. 

a. If the Executive Officer determines that a continuing or recurring impairment of 
beneficial uses or exceedances of water quality objectives has been caused by urban 
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storm water discharges from the municipal storm water conveyance system, the 
following steps shall be taken: 

i. The Executive Officer will evaluate the adequacy of the permittees' 
implementation of the previously approved DAMP based on the permittees' 
submitted reports and other relevant information. The Executive Officer will 
determine if implementation of the previously approved DAMP has a 
reasonable likelihood of preventing future continuing or recurring 
impairment of beneficial uses or exceedances of water quality objectives 
resulting from urban storm water discharges. If the Executive Officer makes 
this determination, the permittees are required to continue implementing the 
approved DAMP. 

ii. If the Executive Officer determines that implementation of the previously 
approved DAMP will not have a reasonable likelihood of preventing future 
impairment of beneficial uses or exceedances of water quality objectives, the 
permittees shall, upon notice from the Executive Officer, do the following: 

A. Submit a report that includes an evaluation of the relative 
contribution of the urban storm water discharges to the impairment of 
beneficial uses or the exceedances of water quality objectives. The 
report shall address the persistence, the significance, and to the extent 
feasible, the causes of the impairment or exceedance, and the 
technical and economic feasibility of control actions available to the 
permittees to reduce or eliminate the impairment or exceedance. 

B. Submit a report reviewing the previously approved DAMP to 
determine whether it should be revised so that there will be a 
reasonable likelihood of preventing future continuing or recurring 
beneficial use impairment or exceedances of water quahty objectives, 
or whether revisions to achieve protection of beneficial uses or 
attainment of water quality objectives are technically or economically 
infeasible. If the report recommends revision of the previously 
approved DAMP, the report shall include a work plan to revise the 
DAMP so that it will have a reasonable likelihood of preventing 
future continuing or recurring beneficial use impairment or 
exceedances of water quahty objectives. If the report concludes that 
no revisions are necessary to achieve protection of beneficial uses or 
attainment of water quality objectives, the report shall explain how 
implementation of the previously approved DAMP will achieve 
compliance. If the report determines that revisions to achieve 
protection of beneficial uses or attainment of water quahty objectives 
are technically or economically infeasible, the permittees shall 
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continue to comply with the DAMP, shall fully document this 
determination and shall make recommendations for actions to 
achieve compliance. 

C. The permittees shall implement the work plan and the revised 
DAMP. 

2. The Executive Officer shall review the reports required under Receiving Water Limitation 1. 
The reports required under Receiving Water Limitation 1. may be submitted as part of the 

next Annual Report, or at some other time designated by the Executive Officer. So long as 
the permittees have comphed with the procedures set forth in Receiving Water Limitation 1., 
they do not have to repeat the procedure for continuing or recurring exceedances of the same 
receiving water limitations. As appropriate, any determinations under this part or revisions 
to the previously approved DAMP may be considered by the Regional Board in a pubhc 
meeting. 

V. PROVISIONS 

GENERAL 

1. Pennittees shah demonstrate comphance with all the requirements in this Order and 
specifically with Section JR. Discharge Limitations and Section TV. Receiving Water 
Limitations, through timely implementation of their approved Drainage Area Management 
Plan (DAMP) and any modifications, revisions, or amendments developed pursuant to this 
Order. The previously approved DAMP, as included in the Report of Waste Discharge, 
including any amendments thereto, is hereby made an enforceable component of this Order. 

2. The pennittees shall implement all elements of the previously approved DAMP. Where the 
dates are different than those in this Order, the dates in this Order shall prevail. Any 
proposed revisions to the DAMP shall be submitted with the Annual Report to the Executive 
Officer of the Regional Board for review. Ail revisions to the DAMP shall be implemented 
in a timely manner. 

3. The permittees shall comply with Monitoring and Reporting Program No. 96-03 which is 
hereby made a part of this Order and any revisions thereto. The Executive Officer is 
authorized to revise the Monitoring and Reporting Program and also to allow the permittees 
to participate in regional, statewide, national or other monitoring programs in lieu of 
Monitoring and Reporting Program No. 96-03. 

4. All plans, reports and subsequent amendments submitted in comphance with this Order shall 
be implemented immediately and shall be an enforceable part of this Order. All submittals 
by the pennittees must be adequate to implement the requirements of this Order. 
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5. The permittees shah report to the Executive Officer of the Regional Board; 

a. Any enforcement actions and discharges of storm or wastewaters, known to the 
permittees, which may have an impact on human health or the environment, 

b. Any suspected or reported activities on federal, state, or other entity's land or 
facilities, where the permittees do not have any jurisdiction, and where the suspected 
or reported activities may be contributing pollutants to waters of the United States. 

6. The permittees shall not issue any grading permit for construction activities which will 
disturb five acres or more (or less than five acres, if it is part of a larger common plan of 
development or sale which is five acres or more) until proof of coverage with the State's 
General Construction Activity Storm Water Permit is verified. The proof of coverage may 
include a letter from the Regional Board office, a copy of the Notice of Intent, Waste 
Discharger Identification number, etc. 

7. The permittees shall identify all illicit connections by February 1, 1997 and submit a report 
of the findings by February 28, 1997 including a schedule for elimination of any identified 
illicit connection and for periodic inspections of the storm drain facilities. 

8. Permit application and special NPDES program requirements contained in 40 CFR 122.21 
(a), (b), (d)(2), (f), (p); 122.41 (a), (b), (c), (d), (e), (f), (g), (h), (i), (j), (k), (1); and 122.42 (c) 
are incorporated into this Order by reference. 

IMPLEMENTATION AGREEMENT 

9. No later than October 31, 1996, the permittees shall submit to the Executive Officer of the 
Regional Board a copy of the existing Storm Water Program Implementation Agreement 
with authorized signatures of each of the permittees. Any further revisions to the 
implementation agreement shall be forwarded to the Executive Officer of the Regional 
Board within 30 days of approval by the permittees. 

LEGAL AUTHORITY 

10. The permittees shall adopt the proposed Water Quality Ordinance, or its equivalent. The 
permittees shall review their existing grading and erosion control ordinances and determine 
the need for any revision. Upon adoption of the ordinances, but no later than July 31,1997, 
each permittee shall certify to the Regional Board that it has adequate legal authority to 
control the discharges of pollutants into the municipal storm drain system and that it has 
satisfied the requirements of 40 CFR Section 122.26(d)(2)(i)(A-F). The certification may be 
submitted jointly by all permittees. 

'ay â ŝf̂ T-.. J ̂ . -*rvr± J*-.-- aYi 

0009424



Order No. 96-03 (NPDES No. CAS0108740) - cont'd 17 of 29 
The County of Orange, OCFCD, and Incorporated Cities 
Areawide Urban Storm Water Run-off 

ENFORCEMENT/COMPLIANCE STRATEGY 

11. The Permittees shall implement the Enforcement Consistency Guide, dated 8/15/94, or an 
equivalent enforcement strategy, in order to enforce the Water Quahty Ordinance. Upon 
implementation, but no later than July 31, 1997, each permittee shall certify to the Regional 
Board that the guide or similar pohcies are in place for their enforcement staff. This guide or 
its equivalent must include the fohowing: 

a. A mechanism to determine compliance of industrial facilities, commercial facihties, 
and construction sites with storm water ordinances and concerns; 

b. A program to monitor and control the pohutants in storm water discharges from 
industrial facihties to the municipal system that the permittees determine are 
contributing to substantial pollutant loading to the municipal storm drain system. 
The program shall identify priorities and procedures for inspections and for 
estabhshing and implementing control measures. 

12. The permittees shall develop a training program and offer it to the staff of existing industrial 
and construction inspection programs, to increase compliance with storm water 
requirements. 

13. The permittees will continue to provide notification to the Regional Board regarding storm 
water related information gathered during site inspections of industrial and constmction sites 
regulated by the Statewide General Storm Water Permits. 

PUBLIC EDUCATION AND OUTREACH 

14. The permittees will continue to implement the pubhc education efforts already underway and 
shall implement all of the proposed efforts contained in the permit apphcation. Any 
proposed changes shall be reported in the Annual Report. 

15. When feasible, the permittees shall participate in joint outreach with other programs 
including, but not limited to, other municipal storm water programs to ensure that a 
consistent message on storm water pollution prevention is brought to the pubhc. 

16. The permittees shall develop pubhc education materials to encourage the public to report 
illegal dumping from residential, industrial, construction and commercial sites into pubhc 
streets, storm drains and other water bodies. 

17. The pennittees shall develop BMP guidance for the control of those potentially polluting 
activities not otherwise regulated by any agency. 

MUNICIPAL FACILITIES 
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18. The permittees shall prepare an Environmental Performance Report, as stated in the 
amended DAMP, to address public agency facilities and activities not currently required to 
obtain coverage under the State's general storm water permits. This report may include a 
pollution prevention strategy to ensure that the pubhc agency facihties and/or activities that 
are cunently not required to obtain coverage under the State's general storm water permits 
are not sources of pollutants into the waters of the United States. A report shall be submitted 
to the Executive Officer of the Regional Board by July 31,1997, identifying the extent of the 
investigation and all findings of the Environmental Performance Report as it pertains to 
storm water quality. Thereafter, the permittees shall include in the annual report for each 
year the actions taken by the permittees to eliminate discharges of pollutants to waters of the 
United States, identified by the permittees, at pubhc agency facihties. 

MUNICIPAL CONSTRUCTION PROJECTS/ACTIVITIES 

19. This Order authorizes the discharge of storm water run-off from construction projects that 
may result in land disturbance of five (5) acres or more (or less than five acres, if it is part of 
a larger common plan of development or sale which is five acres or more) that are under 
ownership and/or direct responsibility of any of the permittees. 

20. Prior to commencement of construction activities, the permittees shall notify the Executive 
Officer of the Regional Board of the proposed constmction project. Upon completion of the 
construction project, the Executive Officer shall be notified of the completion of the project. 

21. The permittees shall develop and implement a storm water pollution prevention plan 
(SWPPP) and a monitoring program that is specific for the construction project prior to the 
commencement of any of the construction activities. The SWPPP shall be kept at the 
construction site and released to the public and/or Regional Board staff upon request. 

22. The SWPPP and the monitoring program for the construction projects shall be consistent 
with the requirements of the latest version of the State's General Construction Activity 
Storm Water Permit. 

23. The permittees shah give advance notice to the Executive Officer of the Regional Board of 
any planned changes in the construction activity which may result in non-compliance with 
the latest version of the State's General Constmction Activity Storm Water Permit. 

24. All other terms and conditions of the latest version of the State's General Construction 
Activity Stonn Water Permit shah be applicable. 

NEW DEVELOPMENT (INCLUDING RE-DEVELOPMENT) 

25. Within 90 days of the issuance of this Order, the permittees shall begin implementation of 
the new development BMPs (DAMP, Appendix G, dated September 1993) and BMPs for 
public works constmction (DAMP, Appendix H) that were developed under Order 90-38. 

•̂ •.iiLaaiF^ws-J-v. srew a"-̂ -. rf\ 

0009426



Order No. 96-03 (NPDES No. CAS0108740) - cont'd 19 of 29 
The County of Orange, OCFCD, and Incorporated Cities 
Areawide Urban Storm Water Run-off 

Each permittee shall certify to the Regional Board by April 15,1997, that these guidelines or 
the equivalent are being implemented and enforced. 

26. Within 120 days of the issuance of this Order, the permittees shall review their planning 
procedures and CEQA document preparation processes to insure that storm water-related 
issues are properly considered. If necessary, these processes shall be revised to include 
storm water requirements for evaluation of appropriate mitigation measures. 

27. The permittees shall, through conditions of approval, insure proper maintenance and 
operation of any permanent flood control structures installed in new developments. The 
parties responsible for the maintenance and operation of the facihties shall be identified. 

FISCAL RESOURCES 

28. The permittees shah prepare and submit a unified fiscal analyses to the Executive Officer of 
the Regional Board. The fiscal analysis shall be submitted with the Annual Report 
document no later than November 15th of each year and shall, at a minimum, include the 
following: 

a. Each permittee's expenditures for the previous fiscal year, 
b. Each permittee's budget for the current fiscal year, 
c. A description of the source of funds, and 
d. Each permittee's estimated budget for the next fiscal year. 

PERMIT EXPIRATION AND RENEWAL 

29. This Order expires on August 8, 2001 and the permittees must file a Report of Waste 
Discharge (permit apphcation) no later than 180 days in advance of such expiration date as 
apphcation for issuance of new waste discharge requirements. The Report of Waste 
Discharge shall, at a minimum, include the following: 

a. Any revisions to the Drainage Area Management Plan including, but not limited to, 
all the activities the pennittees propose to undertake during the next permit term, 
goals and objectives of such activities, an evaluation of the need for additional source 
control and/or structural BMPs, any proposed pilot studies, etc.; 

b. Changes in land use and/or population including map updates; 

c. Any significant changes to the storm drain systems, outfalls, detention or retention 
basins or dams, and other controls including map updates of the 
storm drain systems; and 

d. New or revised program elements and compliance schedule(s) necessary to comply 
with Section IV of this Order. 
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30. This Order may be modified, revoked or reissued prior to its expiration date for the 
following reasons: 

a. To address significant changes in conditions identified in the technical reports 
required by the Regional Board which were unknown at the time of the issuance of 
this Order; 

b. To incorporate applicable requirements of statewide water quahty control plans 
adopted by the State Water Resources Control Board or any amendments to the 
Basin Plan approved by the Regional Board, the State Board, and, if necessary, by 
the Office of Administrative Law; or 

c. To comply with any applicable requirements, guidelines, or regulations issued or 
approved under the Clean Water Act, if the requirements, guidelines, or regulations 
contain different conditions or additional requirements than those included in this 
Order. 

31. This Order shall serve as a National Pollutant Discharge Elimination System (NPDES) 
Pennit pursuant to Section 402 (p) of the Clean Water Act, or amendments thereto, and shall 
become effective ten days after the date of its adoption provided the Regional Administrator 
of the USEPA has no objections. If the Regional Administrator objects to its issuance, the 
permit shall not become effective until such objection is withdrawn. 

32. Order No. 90-38 is hereby rescinded. 

I, John H. Robertus, Executive Officer, do hereby certify that the foregoing is a full, true, and correct 
copy of an Order adopted by the Cahfomia Regional Water Quality Control Board, San Diego 
Region, on August 8,1996. 

John H. Robertus 
Executive Officer 

-ISju-a^avj^ ^fwo -- .-m 

0009428



ro 
o 
OS 

O 
fc 

^ 
^ o 

A 
a> SM 

^ 
TS 
V c 
£ 

1 

^ 
•-
-*•» 

s 
•C 

o A 

i I 
I © 

S - ' s 

iii 
l e i 
s a i 
ON C © 

£ £ £ 
m O = 

3=1 
III 
•o v £ 

- ^ L. 

H < 

• ' i ija-^l3ro , 'v-- iSSr i^ - - :*^ 

0009429



a 

m 
o 
^o 
ON 

• 
O 

;z; 
u 
a» 

o 

» 

n * 
s-» 
S 
a> 
B 

P C 

u 

< 

J 

si 
S 2 

' i 
s g i 

^ 1 
1*8 
S i l 
* & = 
o e a> 

O H < 

< 
^ -

rt 
-o 

JT 
ed 

n 

'5* 
w-i n r*̂  T^ 

rrvsm 

0009430



Order No. 96-03 (NPDES No. CAS0108740) - cont'd 23 of 29 
The County of Orange, OCFCD, and Incorporated Cities 
Areawide Urban Storm Water Run-off 

Order No. 96-03 
Attachment "C" 

LIST OF OTHER ENTITIES WITH THE POTENTIAL TO DISCHARGE POLLUTANTS 
TO THE ORANGE COUNTY STORM WATER SYSTEM 

California Department of Transportation (Caltrans), District 12 
Southern Pacific Raihoad 
Atchison, Topeka & Santa Fe Railway Company 
National Forest Service 
San Diego Gas and Electric 
Southern California Edison 
Southern California Gas Company 
Rancho Mission Viejo C/O Santa Margarita Company 

Universities and Colleges 

Saddleback College 

School Districts 

Capistrano Valley Unified School District 
Laguna Beach Unified School District 
Newport-Mesa Unified School District 
Saddleback Valley Unified School District 

Hospitals 

Laguna Hills Hospital 
South Coast Medical Center 
Mission Hospital - Regional Medical Center 
Saddleback Memorial Medical Center 
Capistrano By The Sea Hospital 
Capistrano Surgicenter 
Charter Hospital of Mission Viejo 
Childrens Hospital at Mission 
Samaritan Medical Center 
Mission Ambulatory Surgicenter 
Mission Regional Pain Center 
Mission Viejo Surgicenter 
Saddleback Valley Outpatient Surgery 
California Department of Transportation (Caltrans), District 12 
Southern Pacific Raihoad 
Atchison, Topeka & Santa Fe Railway Company 
National Forest Service 
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Water/Wastewater Agencies 

Irvine Ranch Water District 
Los Alisos Water District 
El Toro Water District 
County Sanitation Districts of Orange County 
Orange County Water District 
Metropolitan Water District 
Capistrano Valley Water District 
Coastal Municipal Water District 
Laguna Beach County Water District 
Moulten Niguel Water District 
Santa Margarita Water District 
South Coast Water District 
Trabuco Canyon Water District 
Capistrano Beach Water District 
Southeast Regional Reclamation Authority (SERRA) 
Aliso Water Management Agency 
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California Regional Wate r Quahty Control Board 
San Diego Region 

Monitoring and Report ing Program No. 96-03 
NPDES No. CAS0108740 

for 
the County of Orange, Orange County Flood Control District , 

and 
Incorporated Cities of Orange County Within the San Diego Region 

L GENERAL 

1. Revisions of the Monitoring and Reporting Program are appropriate to ensure that the 
permittees are in comphance with requirements and provisions contained in this Order. 
Revisions may be made under the direction of the Executive Officer at any time during the 
term, and may include a reduction or increase in the number of parameters to be monitored, 
the frequency of monitoring, or the number and size of samples collected. 

2h The Executive Officer is authorized to allow the permittees to participate in statewide, 
national, or other monitoring programs in heu of this monitoring program. 

3. All sample collection, handling, storage, and analysis shall be in accordance with 40 CFR 
Part 136 or other methods approved by the Executive Officer. 

4. The permittees are authorized to complement their monitoring data with other monitoring 
sources provided the monitoring conditions and sources are similar to those in the south 
Orange County watersheds within the San Diego Region. 

5. The permittees shall implement the Orange County Water Quahty Monitoring Program 
(submitted as part of the permit apphcation) until development and implementation of other 
acceptable monitoring programs. 

IL OBJECTIVES 

The overall goal of this monitoring program is to develop and support an effective watershed 
management program. The following are the major objectives: 

1. To develop and support an effective municipal non-point source control program. 

2. To define water quahty status, trends, and pohutants of concern associated with municipal 
storm water discharges. 

3. To characterize pollutants associated with municipal storm water discharges and to assess 
the influence of urban land uses on water quahty and the beneficial uses of receiving waters. 

25 
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4. To identify significant water quahty problems related to urban storm water discharges. 

5. To identify other sources of pohutants in storm water run-off to the maximum extent 
possible (e.g., atmospheric deposition, contaminated sediments, other non-point sources, 
etc.). 

6. To identify and prohibit illicit discharges. 

7. To identify those waters, which without additional action to control pollution from urban 
storm water discharges cannot reasonably be expected to attain or maintain applicable water 
quality standards required to sustain the beneficial uses in the Basin Plan. 

8. To evaluate the effectiveness of existing municipal storm water quality management 
programs, including an estimate of pollutant reductions achieved by the structural and 
nonstructural BMPs implemented by the permittees. 

9. To evaluate costs and benefits of proposed municipal storm water quality control programs 
to the stakeholders including the pubhc. 

The Regional Board recognizes that these objectives may not be attainable during this permit period 
and authorizes the Executive Officer to evaluate and to determine adequate progress toward meeting 
each objective. 

HI. MONITORING PROGRAM REQUIREMENTS 

The permittees shah develop and submit for approval of the Executive Officer an integrated 
watershed monitoring program geared towards achieving the above stated goals. This program may 
be developed in cooperation with the permittees from other counties. The proposed monitoring 
program shall be submitted by July 31, 1997. The permittees may participate in existing watershed 
programs or programs developed under the Regional Board's "Watershed Management Approach" 
(March 4, 1996). The Executive Officer or his/her designated representative(s) shall facilitate the 
coordination meetings or subcommittees formed to achieve this goal. The development and 
implementation of the monitoring program shall be in accordance with the time schedules prescribed 
by the Executive Officer. At a minimum, the program shall include the following: 

1. Uniform guidelines for quahty control, quality assurance, data collection and data analysis. 

2. A mechanism for the collection, analysis and interpretation of existing data from local, 
regional or national monitoring programs. These data sources may be utilized to 
characterize different storm water sources; to determine pollutant generation, transport and 
fate; to develop a relationship between land use, development size, storm size and the event 
mean concentration of pohutants; to determine spatial and temporal variances in storm water 
quahty and seasonal and other bias in the collected data; and to identify any 

unique features of the Orange County watersheds within the San Diego Region. The 
permittees are encouraged to use data from similar studies, if available. 
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3. A description of the monitoring program including: 

a. The number of monitoring stations; 

b. Monitoring locations within flood control channels, bays and estuaries, coastal areas, 
major outfaUs, and other receiving waters; 

c. Environmental indicators (e.g., ecosystem, biological, habitat, chemical, sediment, 
stream health, etc.) chosen for monitoring; 

d. Parameters selected for field screening and for laboratory work; and 

e. Total number of samples to be coUected from each station, frequency of sampling 
during wet and dry weather, short duration or long duration storm events, type of 
samples (grab, 24-hour composite, etc.), and the type of sampling equipment. 

4. A mechanism for analyzing the collected data and interpreting the results including an 
evaluation of the effectiveness of the management practices, and need for any refinement of 
the management practices. 

5. A description of the responsibihties of all the participants in this program including cost 
sharing. 

IV. REPORTING 

1. All progress reports and proposed strategies and plans required by this Order shah be signed 
by the principal permittee and copies shah be submitted to the Executive Officer of the 
Regional Board under penalty of perjury. 

2. The permittees shah submit an ANNUAL PROGRESS REPORT to the Executive Officer 
of the Regional Board and to the Regional Administrator of the USEPA, Region 9, no later 
than November 15th, of each year. This progress report may be submitted in a mutually 
agreeable electronic format. At a minimum, the Annual Progress Report shall include the 
fohowing: 

a. A review of the status of program implementation and comphance (or non
compliance) with the schedules contained in this Order; 

b. An assessment of the effectiveness of control measures established under the illicit 
discharge elimination program and the Drainage Area Management Plan. The 
effectiveness may be measured in terms of how successful the program has been in 
eliminating illicit/illegal discharges and reducing pollutant loads in storm water 
discharges; 

c. An assessment of any storm water management program modifications made to 
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comply with Clean Water Act requirements to reduce the discharge of pollutants to 
the maximum extent practicable; 

d. A summary and analysis of monitoring results from the previous year and any 
changes to the monitoring program for the following year; 

e. A fiscal analysis progress report as described in Section V., Provisions, No. 28., of 
this Order; 

f. A draft workplan which describes the proposed implementation of the DAMP for 
next fiscal year. The workplan shall include clearly defined tasks, responsibilities, 
and schedules for implementation of the storm water program and each permittee's 
actions for the next fiscal year; and 

g. Major changes in any previously submitted plan/policies. 

3. The permittees shall be responsible for the submittal of all required information/materials 
needed to comply with this Order in a timely manner to the principal permittee. All such 
submittals shall be signed by a duly authorized representative of the permittee under penalty 
ofperjury. 

-.ivsa-aarafr- T -̂. i*£S*0^--Jt3^ 

0009436



Order No. 96-03 (NPDES No. CAS0108740) - cont'd 
The County of Orange, OCFCD, and Incorporated Cities 
Areawide Urban Storm Water Run-off 

29 of 29 

V. REPORTING SCHEDULE 

Ah reports required by this Order shall be submitted to the Executive Officer of the Regional Board 
in accordance with the following schedule: 

ITEM 

Report on Ulicit/Illegal Discharges 

Storm Water Program Implementation 
Agreement 

Legal Authority & Enforcement Strategy 
Certification 

1 Environmental Performance Report 

New Development BMP Certification 

Proposed Monitoring Program 

i Annual Report/Fiscal Analysis 

DUE DATE | 

February 28,1997 | 

October 31,1996 

July 31,1997 

July 31,1997 

April 15,1997 

July 31,1997 

November 15th of each year 

jrpd:\stormwat\municipl\orange\9603fi.nal 
jrp9603:\9603fi.nal 

Ordered by_ 
John H. Robertus 
Executive Officer 

August 8,1996 

.^ja^ffT^v^. :f«ssJ--.-im 
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Part 122

[FRL-5533-7]

Interpretive Policy Memorandum on
Reapplication Requirements for
Municipal Separate Storm Sewer
Systems

AGENCY:  Environmental Protection
Agency (EPA).
ACTION:  Policy statement; interpretation

SUMMARY:  By today’s notice EPA
announces federal policy, signed by
Robert Perciasepe, Assistant
Administrator for Water, on May 17,
1996, regarding application
requirements for renewal or reissuance
of National Pollutant Discharge
Elimination System (NPDES) permits for
Municipal separate storm sewer systems
(MS4s).  Today’s action responds to
requests from municipalities and
NPDES permit writers for clarification
about regulations which do not appear
to address reapplication requirements,
i.e., permit reissuance.  Today’s notice
explains that MS4 permit applicants
and NPDES permit writers have
considerable discretion to customize
appropriate and streamlined
reapplication requirements on a case-by-
case basis, specifically, by using the
fourth year annual report as the
principal reapplication document.

EFFECTIVE DATE:  This policy is effective
May 17, 1996.

FOR FURTHER INFORMATION CONTACT:
Marilyn Fonseca, Office of Wastewater
Management, MC-4203, U.S.
Environmental Protection Agency, 401
M Street SW., Washington, DC  20460,
(202)-260-0592, e-mail:
Fonseca.Marilyn@epamail.epa.gov

SUPPLEMENTARY INFORMATION:
The text of this policy is as follows:

Municipal Separate Storm Sewer
System Permit Reapplication Policy

The 1987 amendments to the Clean
Water Act added Section 402(p) which
directed the Environmental Protection
Agency to establish regulations
governing storm water discharges under
the National pollutant Discharge
Elimination System (NPDES) program.
Early in the program, Congress
specifically required NPDES permits for
municipal separate storm sewer systems
(MS4s) serving populations over
100,000.  In response, EPA promulgated
regulations in 1990 that established
permit application requirements for
MS4s that serve populations over
100,000.  MS4 permits have since been

drafted and finalized for many
municipal systems.  A number of MS4
permits are due to expire and must be
reissued.

EPA is providing this policy
memorandum to outline permit
reapplication requirements for regulated
MS4s.  There are three components to
EPA’s reapplication policy.  First, EPA is
not requiring that the process used for
part 1 and 2 of the initial permit
application be repeated in full.  Second,
EPA has identified basic information
that should be included in every
reapplication package.  Finally, EPA is
seeking to improve existing MS4 storm
water management programs by using
information and experience
municipalities have gained during the
previous permit term.

Is a Permit Reapplication Necessary?

Yes.  The requirement that all point
source discharges authorized by a
NPDES permit must reapply is well
Established at 40 CFR 122.41(b) and
122.46(a):

Duty to reapply.  If the permittee wishes to
continue an activity regulated by this permit
after the expiration date of this permit, the
permittee must apply for and obtain a new
permit.

Duration of permits.  NPDES permits shall
be effective for a fixed term not to exceed 5
years.

The reapplication requirement is also
found at 40 CFR 122.21(d):

Duty to reapply….All other permittees
with currently effective permits shall submit
a new application 180 days before the
existing permit expires.

Therefore, all regulated Phase I MS4s
need to participate in a permit
reapplication process.

Where a complete reapplication
package has been submitted as directed
by the permit authority, conditions of an
expired MS4 permit will continue until
the effective date of a new permit, as
stated in 40 CFR 122.6(A) and (b):

(a) EPA permits.  When EPA is the permit
issuing authority, the conditions of an
expired permit continue in force…until
the effective date of a new permit…and
(b) Effect.  Permits continued under this
section remain fully effective and
enforceable.

Are Initial MS4 Permit Application
Requirements Applicable to Permit
Reapplication?

No.  The scope of the initial permit
application requirements was
comprehensive and regulated MS4s
invested considerable resources to
develop these applications.  The initial
applications have laid the foundation
for the long-term implementation of
MS4 storm water management
programs.  EPA believes reapplications

should focus on maintenance and
improvement of these programs.

The MS4 permit application
requirements at 40 CFR 122.26(d)(1) and
(2) apply to the first round permit
applications required of large and
medium MS4s.  The permit application
deadline regulations in 40 CFR
122.26(e)(3) & (4) clearly reflect the
“one time” nature of the Part I & II
application requirements for large and
medium MS4s.  EPA has not
promulgated regulations applicable to
reapplication for MS4s.  Requirements to
demonstrate adequate legal authority,
perform source identification (e.g.,
identify major outfalls and facility
inventory), characterize data, and
develop a storm water management
program should have been addressed in
the initial application phase.  Therefore,
to request the same information again,
where it has already been provided and
has not been changed, would be needlessly
redundant.  Thus, as a practical matter,
most first-time permit application
requirements are unnecessary for
purposes of second round MS4 permit
application.

What Basic Information Must Be
Submitted for an MS4 Permit
Reapplication?

EPA is committed to allowing
permitting authorities to develop
flexible reapplication requirements that
are site-specific.  In the absence of
reapplication regulations specific to
MS4s, minimum reapplication
requirements are drawn from the
generic NPDES permit application
regulations at 40 CFR 122.21(f).  EPA
regulations suggest the following basic
information be included as part of any
permit reapplication:

-- name and mailing address(es) of the
permittee(s) that operate the MS4, and

-- names and titles of the primary
administrative and technical contacts
for the municipal permittee(s).

In addition, in the reapplication,
municipalities should identify any
proposed changes or improvements to
the storm water management program
and monitoring activities for the
upcoming five year term of the permit,
if those proposed changes have not
already been submitted pursuant to 40
CFR 122.42(c).  [A requirement to submit
proposed changes to the storm water
management program is specified in the
annual reporting requirements in 40
CFR 122.42(c)(2).]  EPA encourages
permitting authorities to make use of the
fourth year annual report as the basic
permit reapplication package.
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Changes to the storm water 
management program may be justified 

existing storm sewer system according 

due to the availability of new 
information on the relative magnitude of 
a problem or new data on water quality 
impacts of the storm water discharges. 
Municipalities may also propose to de- 
emphasize some program components 
and strengthen others, based on the 
experience gained under the first 
permit. Proposed elimination of a 
program component might be justified 
upon permit renewal: for example, 
when a component is no longer a 
problem area (i.e., all detention basins 
have been retrofitted) or when a 
different water quality program would 
serve the same goals 

The components of the original storm 
water management program which are 
found to be effective should be 
continued and made an ongoing part of 
the proposed new storm water 
management program. Such 
components may include: 
--continued emphasis on public 

education programs, particularly 
programs on proper disposal of waste 
oil and household hazardous waste 
and pesticide application: 

--continued, if not greater, emphasis on 
addressing impacts of new 
development/construction; 

--proper storm design criteria for all 
new developments; 

--retrofitting and/or upgrading of the 

The accumulated annual report 
information as outlined in 40 CFR 
122.42(c) should be evaluated and. to 
the extent applicable. be incorporated 
by reference into the reapplication 
package. 

To reiterate, MS4s may use the fourth 
year annual report, which emphasizes 
proposed changes to the storm water 
management program, with the 
additional required basic information, 
as the MS4 permit reapplication. 
Changes to the storm water management 
program should be jointly developed by 
the permitting authority and the permit 
applicant. In this regard, we urge permit 
issuance authorities and permittees to 
work together to assure that the permit 
reapplication is complete and addresses 
all appropriate issues. The permitting 
agency may request additional technical 
information be submitted in the 
reapplication. NPDES permitting 
authorities. therefore, can exercise their 
information gathering authority under 
CWA Section 308, or analogous State 
provisions to complete the permit 
reapplication on a case-by case basis, as 
appropriate. 

What Additional Information Should Be 
Considered for a Reapplication? 

to the permitting authority, as outlined 
in 40 CFR 122.26(d)(l)(iv)(C): 

EPA also recommends the following 
information be provided by reapplicants 

to a priority system; 
--more Frequent maintenance of storm --identification of any previously 

sewer systems and storm water unidentified water bodies that receive 

treatment systems: discharges from the MS4, and 
--coordination with adjacent MS4s on --a summary of any known water 

monitoring or other efforts; and quality impacts on the newly 
--using a watershed approach to storm identified receiving waters (based on 

water management. best available data). 

In addition. EPA recommends the 
following information be provided to 
the permitting authority as well: 

--a description of changes in co- 
applicants since issuance of initial 
MS4 permit. and 

--identification number of the existing 
NPDES MS4 permit. 

Further, EPA encourages permitting 
authorities to work with permittees to 
determine if storm water monitoring 
efforts am appropriate and useful. For 
example, during the previous permit 
term. municipalities may have found 
that their monitoring program was not 
fully successful in characterizing the 
nature and extent of storm water 
problems. Reapplication is an 
appropriate time for MS4s to evaluate 
their monitoring program and propose 
changes to make the program more 
appropriate and useful. To accomplish 
this, municipalities may wish to 
consider using monitoring techniques 
other than end-of-the pipe chemical- 
specific monitoring, including habitat 
assessment bioassessments and/or 
other biological methods. 

Permitting authorities should 
incorporate any such new information. 
together with assembled materials from 
the initial application and the existing 
permit, to form the administrative 
record for any reissued MS4 permits. 
Such administrative records should be 
made publicly available as part of the 
process to reissue the permit 

Dated: June 28, 1996. 
Michael B. Cook, 
Director, Office of Wastewater Management 
(FR Doc. 96-20228 Filed 8-8-96; 8:45 am) 
BILLING CODE 6589-86-P 
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EXECUTIVE SUMMARY 

This report presents the findings of the Corps of Engineers San Juan Creek Watershed 
Management Study. This southern California watershed is primarily located within Orange 
County with some portions extending into northern San Diego County.  The Los Angeles District 
of the U.S. Army Corps of Engineers (Corps) teamed with the County of Orange (Sponsor) to 
co-sponsor this feasibility study. In addition, various other stakeholders within the watershed 
provided financial support, data, and feedback and direction during the preparation of this study.  
These interests include several water districts, municipalities, other governmental agencies, and 
private organizations and individuals.  A complete list of watershed study partners is provided in 
Table 1 of Section 1 of this report. 

GOALS AND PURPOSE 

A primary goal of this study is to provide analytical tools and data, and strategies and practices 
that can assist interested parties in making better decisions on the current and future management 
of the watershed and its land and water resources. Another goal is to identify alternative plans 
that look at an array of management measures developed to address watershed problems and 
needs in order to shift the negative impacts associated with water resources degradation and 
enhance positive trends in maintaining a healthy watershed.   

This report addresses problems and opportunities and a summary baseline of existing and future 
without- and with-project conditions in the watershed. It also develops and discusses potential 
solutions and recommendations for a watershed management strategy, both as a guide to 
potential Federal and non-Federal involvement in projects and as a resource to assist in the 
decision-making of local government and others.  Although study topics address conditions from 
the headwaters to the ocean, the primary area of focus for this study has been on the lower 
portion of the watershed that has or that will experience the most change due to development and 
other land use changes. 
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GENERAL DESCRIPTION OF STUDY AREA 

The San Juan Creek watershed is a diverse mix of open space and urban development, exhibiting 
tremendous physical differences, ranging from mountainous chaparral-covered headwaters, to 
rolling hills covered with sage scrub to a coastal plain that ends at the Pacific Ocean.  The 
watershed is approximately 456 square kilometers (176 sq. miles) extending from the Cleveland 
National Forest in the Santa Ana Mountains to the Pacific Ocean at Doheny State Beach near 
Dana Point Harbor (see Figure 1).  The watershed basin is comprised of 23 canyons with three 
primary watercourses addressed in this study: San Juan Creek, Trabuco Creek and Oso Creek.  
Elevations range from about 1,733 meters (5,700 feet) on Santiago Peak to sea level at the mouth 
of San Juan Creek.  Stream gradients range from 19 percent in Holy Jim Canyon to less than 0.4 
percent near the San Juan Creek ocean outlet.   

The Cleveland National Forest extends throughout the northeastern portion of the watershed.  
Large wilderness parks and conservancy lands are located adjacent to the national forest along 
the western boundary.  The western boundary of the watershed is highly urbanized, as is the 
lower portion of the watershed where the cities of San Juan Capistrano and Dana Point are 
located.  The Rancho Mission Viejo Company owns much of remaining portions of undeveloped 
open space.    

WATERSHED PROBLEMS AND OPPORTUNITIES  

The Sponsor, stakeholders and the study team identified problems and opportunities primarily 
during the earlier reconnaissance study phase, the initial public workshop, and subsequent 
stakeholder meetings.  These problems are the result of a wide variety of naturally occurring and 
human-induced changes.  They include the potential for flooding along the last several miles of 
San Juan and Trabuco Creeks, channel instability and associated impacts to environmental 
resources and infrastructure along San Juan, Trabuco and Oso Creeks, general degradation of 
environmental resources and habitat, poor surface and groundwater quality, declining water 
supplies, potential loss of sand sources for coastal sand replenishment, and impacts to cultural 
resources.  A more complete list of perceived watershed problems is provided in Section 1.8 of 
this report. 
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Opportunities are often times similar to problems, but they focus more on positive and future 
conditions, where something can be made better.  Opportunities that were used for this watershed 
study include the use of concurrent studies and programs.  Examples include the introduction of 
new public education programs for stormdrains, water quality studies performed by the County 
of Orange, and environmental studies and technical tools related to the development of a Special 
Area Management Plan (SAMP) by the Corps Regulatory Branch of the Los Angeles District.  
The opportunity exists in the San Juan Creek watershed to address flooding problems, ecosystem 
degradation, water quality problems, fish passage problems, and a host of other issues, through 
implementation of a comprehensive treatment presented in the Watershed Management Plan. A 
detailed discussion of the problems and opportunities is included in Section 7.2.4, Watershed 
Problems and Potential Measures. 

CONSTRAINTS 

A constraint is a restriction that limits the extent of the planning process, and can be categorized 
as a resource or planning constraint.  Examples of resource constraints are limitations of 
knowledge, data, money and time.  Planning constraints can be divided into universal and study-
specific constraints.  Examples of universal constraints include compliance with Federal, State 
and local government laws and regulations.  For example, alternative measures would not be 
formulated to intentionally adversely affect threatened or endangered species.  Study-specific 
planning constraints are statements that alternative plans should avoid. Examples for the 
development of alternative measures include no decrease in the current level of flood protection 
along San Juan Creek and tributaries, no loss of fish passage and no net increase of exotic, non-
native species for restoration measures. A more detailed description of study constraints is 
presented in Section 7.2.3 of this report. 

WATERSHED STUDY PROCESS 

The Corps watershed planning process began in a 1997 reconnaissance study for the San Juan 
and Aliso Creek watersheds.  The reconnaissance study provided the framework for more 
detailed studies conducted during this feasibility phase, which began in 1998.  The feasibility 
study was prepared using an iterative six-step planning process.  This process includes specifying 
problems and opportunities; describing the existing and future conditions (baseline, or without-
project); formulating, evaluating, and comparing alternative plans; and selecting a recommended 
plan for the watershed.  The recommended plan is defined by all of the proposed actions 
addressed in the watershed management plan.  It is assumed that the watershed management plan 
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will be used as a guide for current and future planning activities within this watershed, and 
therefore, should be considered a living document subject to change. A summary of the 
watershed management plan is included in the current documentation, but a separate draft plan 
will be issued after public review of this draft report.  

In conducting this feasibility study, a wide range of technical issues were analyzed with the goal 
of developing an accurate description of historic, existing, and future without-project conditions 
in the San Juan Creek watershed, and developing a “recommended plan”, or group of solutions 
to the problems felt to be reasonably addressed under this study process.  The assessment 
presented in this report serves to identify, confirm, and refine watershed problems and 
opportunities, planning objectives and constraints, and to guide the formulation of alternative 
plans that result in the development of the recommended plan.  Federally-supported flood 
control, ecosystem restoration, channel stabilization, and incidental recreation alternatives must 
be pursued in a more detailed ‘site-specific’ feasibility study (“spin-off” study) for project 
implementation that focuses on detailed design, cost estimating, environmental mitigation 
requirements, and pursuit of plans and specifications for construction. 

To obtain public and interagency input regarding problems, opportunities, solutions, constraints, 
and impacts, an active public involvement and coordination program was implemented for the 
watershed study.  A discussion of the public involvement and coordination program is also 
provided in Section 2. 

Available information was initially collected about existing studies, project and research 
programs that could assist in the preparation of the inventory of existing and forecast of future 
without project conditions, to characterize the baseline conditions for the watershed.  The major 
technical areas of focus for the study include hydrologic, hydraulic, and limited sediment (H&H) 
studies, environmental studies related to biological resources, cultural resources and recreation 
and economic analyses of proposed alternative measures.  Products that have been developed 
include aerial photography, analytical tools such as topographic mapping and hydrologic and 
hydraulic numerical models (HEC-HMS and HEC-RAS, respectively), and environmental 
surveys.  Some environmental data was provided as products of the SAMP process. 

Because the vast majority of potential damages are concentrated within the middle and lower 
reaches of San Juan Creek and the lower reaches of Trabuco and Oso Creeks, newly-generated 
topographic mapping and hydraulic modeling were developed only for the lower 14 kilometers 
(approximately 9 miles) of San Juan Creek, and lower Oso and Trabuco Creeks to characterize 
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the critical flooding and erosive areas within the watershed.  The upper portions of these 
watercourses are not subject to significant flood damage, channel destabilization, or ecosystem 
degradation and were not mapped or hydraulically modeled in detail.  Development of 
alternatives for flood control, ecosystem restoration, and channel stabilization, therefore, focused 
primarily on these lower reaches. Those existing site-specific issues, such as small erosion 
problems, currently evident in the upper reaches of the watershed do not require the large 
monetary and time expenditures required to perform this work.  Detailed documentation of these 
technical studies is included in the Technical Appendices. 

The final watershed feasibility report documentation will ultimately include several documents: a 
main report demonstrating Federal interest in further phases including construction, a watershed 
management plan to guide activities all over the watershed, and supporting technical appendices. 
The watershed management plan will specifically address recommended management actions 
that could be pursued within the watershed, including Federal and non-Federal projects, Best 
Management Practices (BMPs), watershed education, programs, a water quality monitoring plan, 
and an exotic species eradication program.  The products that have been developed for this 
feasibility phase of study are not decision documents for project implementation requiring 
compliance with the National Environmental Policy Act (NEPA) and the California 
Environmental Quality Act (CEQA).  As mentioned earlier, implementation of proposed projects 
with Federal interest would require additional site-specific ‘spin-off’ investigations beyond the 
scope of this study. 

BASELINE CONDITION ASSUMPTIONS AND CONCLUSIONS 

Several baseline assumptions were made for this study in order to refine the planning process 
and develop alternative measures.  It is assumed that development will occur on Rancho Mission 
Viejo lands and other private properties for the future “without-project” condition analyses of the 
watershed.  Details of the type and specific locations of development are not known at this time, 
but this study assumes that all new development will have to comply with California Regional 
Water Quality Control Board (RWQCB) standards of no net increase in discharges to receiving 
waters, including San Juan Creek and tributaries.  Therefore, the future condition base flows and 
storm flows for San Juan Creek and tributaries are assumed to be within 10 percent of those 
under existing conditions.  More information on the H&H studies is presented in Section 3 and 
land use is shown in Section 2.4 of this report. 
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Some problems that were identified early in the planning process were not analyzed in detail due 
to lack of available information, conflicting political interests and time and funding constraints.  
For example, water supply studies for surface water storage or groundwater recharge were not 
investigated in detail, although several measures address the potential for the inclusion of water 
supply measures, and the preliminary pros and cons of implementation of these actions.  Orange 
County is in the midst of preparing updated water quality information for this watershed.  
Although some information may be included in this report, water quality impacts related to 
future implementation of alternative measures have not been fully addressed.  Loss of sand 
sources to the coast has also not been addressed in any detail.  A detailed scour and sediment 
transport analysis has not been prepared for this study. 

As mentioned, the development of alternative measures focused on the lower reaches of the 
watershed since there are few flooding, channel degradation or ecosystem degradation problems 
in the upper reaches.    Different levee and bridge failure scenarios were investigated to address 
flooding and channel degradation problems in the downstream reaches, including the 
undermining of levees and the overtopping of levees.  Scour along the channel bottom (invert) 
has exposed some of the footings of the concrete slope protection (panels) in these downstream 
reaches.  Panel failures have occurred in recent high flow events, including the 1998 flood, 
estimated as a 4% exceedance (approximately 25-year) event.  A preliminary scour analysis 
indicated areas where panel failure could occur.  Panel failure, in turn may result in a breach in 
the levees and flooding of nearby structures within the floodplain.  The scour of the channel 
leading to potential panel failure is the baseline conditions assumption for flooding within the 
lower reaches of the watershed.  The channel may also be exceeded by overtopping of the levee 
system, currently estimated to occur at a 2% exceedance (approximately 50-year) event. 

Estimates of economic damages related to flooding, and emergency and clean-up costs begin 
when the non-damaging discharge event has been exceeded.  The non-damaging discharge 
before undermining of the channel begins is assumed to be slightly less than the 4% exceedance 
(approximately 25-year event), with a discharge rate of approximately 451 cms (15,900 cfs) on 
San Juan Creek downstream of Interstate 5, 640 cms (22,600 cfs) at the ocean, and 
approximately 244 cms (8,600 cfs) on Trabuco Creek upstream of the San Juan confluence.  If 
the channel were to resist undermining (for instance, if channel stabilization measures were in 
place), overtopping would begin to occur at an approximate 2% exceedance event 
(approximately 50-year).  Above the 2% exceedance flood event, it is assumed that flows will 
break out of the levee system, and flow out to an extent and depth depending on the ultimate size 
remaining portions of the existing levees will also be overtopped increasing the potential for 
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flood damages.  Damage estimates include impacts to structures and contents, emergency clean 
up costs, and the potential for bridge failure.  Bridge failure is possible due to the scour exposing 
bridge footings leading to undermining and collapse of the structure.  The bridges that are at risk 
from undermining/scour of piers and abutments include Stonehill Drive, Camino Capistrano, 
Interstate 5 (although this bridge may now be protected by a invert stabilizer immediately 
downstream), La Novia, and Lower Ortega Highway bridges on San Juan Creek, and Del Obispo 
Street bridge on Trabuco Creek.  Exceedance of design safety criteria may occur in as little as a 
20% exceedance (approximately 5-year) event to a 4% exceedance (25-year) event, based on 
currently invert elevations compared to toe-down of piers. New floodplain mapping for specific 
flood events, including the 1% exceedance and 0.2% exceedance (approximately 100-year and 
500-year, respectively) events was prepared for this study to support the analyses, but should not 
be used to replace existing FEMA floodplain mapping (see Figure 6 to Figure 15). 

Approximately 2,439 residential, 1,144 manufactured (pre-assembled residential), and 536 non-
residential structures occupy the floodplain.  The damages by flood event frequency, which again 
includes emergency and clean-up costs, are approximately $886,000, $47,969,000, 
$149,129,000, and $349,237,000 for the 4% exceedance, 2% exceedance, 1% exceedance, and 
0.2% exceedance flood events, respectively. 

Ecosystem degradation is evident almost everywhere within the lower reaches of the watershed.  
The problems relate to the impacts of development within this area.  Seasonal watercourses 
within this watershed now have perennial flow due to higher base flows during the dry seasons.  
This has altered the habitat base, impacting dominant species types and diversification.  Exotic 
and invasive plant species such as Arundo Donax, the Giant Reed, have overwhelmed the system 
further degrading the value of the remaining habitat.  Channel erosion is clearly evident in the 
downstream reaches of Oso Creek and Trabuco Creek, affecting not only the habitat within the 
watercourses, but surrounding overbank areas that rely on the water table for growth and 
sustainability.   The lower reaches of San Juan mainstem are barren of any significant amounts of 
vegetation that assist in improving water quality, reducing water temperatures, and providing 
forage areas for migratory fish and birds.  To characterize and quantify the existing habitat and 
compare that to potential restoration measures, a non-monetary analysis was performed.  A 
modified hydrogeomorphic method (HGM) analysis was used for this study.  Results are 
presented in Functional Capacity Units (FCUs).  Opportunities for ecosystem restoration 
measures were confined to existing channel and overbank areas, where connectivity to existing 
healthy habitat areas was possible, and where lands were still open space.  More discussion of 
the environmental studies and results are presented in Section 4 of this report. 
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ALTERNATIVE MEASURES 

Alternative measures were prepared to address the list of more refined problems and 
opportunities identified subsequent to the preparation of the baseline conditions analysis (See 
Section 7).  Preliminary measures addressed such categories as ecosystem restoration, flood 
control, channel stabilization, public education, management practices, and water quality.  Each 
category had multiple components.  For example, ecosystem restoration measures included 
stream lengthening, fish passage, revegetation, public awareness and education plans, and exotic 
species eradication.  The measures could be addressed in multiple ways, through future Federal 
involvement in an implementation project, by local governments, volunteer groups, schools, or 
private citizens.  A screening process was used to refine the list of alternative measures based on 
economic, environmental, engineering, societal, cultural, infrastructure, and public acceptability, 
as well as on other criteria. A “trade-off” analysis was used, and is presented herein, to narrow 
down a field of potential solutions to the most cost-effective, least environmentally impacting, 
locally acceptable, and technically soundest solutions possible. 

Combinations of these measures formed the alternative plans that are addressed in Section 7 and 
are analyzed in comparison with one another to determine that alternative plan (package of 
recommendations) being recommended for potential implementation as both Federal and local 
projects.  The primary focus of the Federally cost-shared implementation projects are ecosystem 
restoration, flood control and channel stabilization, with some “incidental” water quality, water 
supply and recreation benefits.  Other recommendations for which there is no Corps of Engineers 
authority to pursue (as cost-shared projects) include water quality improvement measures, public 
education, and pursuit of exotic species eradication measures.  These may, however, be pursued 
using funding from other sources, including state and regulatory permit fee funding.  

The goal of these recommendations is to establish a framework where negative trends may be 
reversed, projects may be implemented, and wise stewardship of the resource may be 
encouraged.  It is recognized that many of the recommendations may be controversial in nature 
for one reason or another.  Further screening of alternatives will likely occur following public 
input received on this draft report.  Alternative measures, the screening process and the selection 
of alternative plans are addressed in Section 7. 
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DRAFT RECOMMENDATIONS FOR THE WATERSHED MANAGEMENT PLAN   

�� Establish a “watershed keeper” (steward) committee funded jointly and administered by 
the County and cities that will coordinate, integrate and leverage programs and projects 
by cities, county, schools, universities, utility districts, public and private entities. This 
will guide implementation of the local action items (evaluating BMPs, conducting water 
quality monitoring, identifying grants and corporate sponsors for special projects, 
organizing volunteer efforts, etc.), and provide the means by which planning and 
implementation will occur once this initial study effort is complete. 

�� Fully implement a watershed-wide monitoring program as part of the watershed 
stewardship program.  Monitor continuing problem areas; monitor project performance, 
monitor efficacy of established programs for Water Quality, Exotic Species, 404 permits, 
Channel degradation trends, wildlife surveys conducted each year, completed and 
proposed projects in the watershed, and annual flooding and/or erosion damages.  An 
annual or bi-annual “State of the Watershed” report could be issued, possibly on an 
Internet website, and also by attachment to utility bills or other existing dissemination 
programs. 

�� Strengthen the existing Water Quality Monitoring Program, building on existing testing 
activities by the County and others.  Expand the testing program to include testing sites 
based on results of prior testing.  For example, upstream extension of test sites should 
occur by first testing immediate upstream tributaries or drainage systems, not by random 
coverage based on downstream results.  To do this will require both time and funding on 
a long-term basis.  A “shotgun” approach will not make best use of the limited resources 
currently available.  It is important to conduct regular testing, to thoroughly evaluate 
results, to determine appropriate actions based on that evaluation, and adjust the approach 
as needed. 

�� Implement Best Management Practices and other water quality treatment alternatives at 
the local and regional level. There remains a great deal of uncertainty regarding the 
sources and locations of bacterial contamination in the watershed and ocean nearshore 
zone.  It is strongly recommended that remaining studies on water quality issues first 
focus on identifying both sources and locations of bacterial contamination before any 
large-scale projects are considered.  Once site-specific information can be developed 
which indicates particular “hot spots”, treatment wetlands or directed water quality 
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improvement measures should be implemented.  Initial follow-on efforts should be 
focused on the implementation of on-site biofiltration/infiltration treatment, landscape 
controls aimed at reduction of water runoff, reduction of pesticide and fertilizer 
application, and enforcement of ordinances aimed at pet waste control.  The study team 
should then seek out and obtain grants to aid in these costly efforts from the 
Environmental Protection Agency, the State of California, and from other granting 
bodies. Further, the study team also recommends that the long-term effort must include 
evaluation of the effectiveness of implemented BMPs and adjust as needed. 

�� Utilizing Exotic Species Eradication guidelines, establish a program for elimination of 
exotic species in the watershed.  Critical in this program is the need to conduct initial 
eradication efforts in an upstream-to-downstream approach.  It is recommended that a 
“pool” of funding be established, involving Corps of Engineers Regulatory Branch, State 
of California Department of Fish and Game, and other resource agencies, to address this 
program in a systematic manner.  Random eradication efforts have shown themselves to 
be ineffective, as upstream stands of exotics may re-infest areas cleared in prior efforts.   
A plan and schedule of activities should be established in coordination with all of the 
relevant agencies that is broadly distributed by both hard and electronic media.  A long-
term monitoring plan should be included in the coordination. 

�� Develop a Watershed Education Program.  Establish objectives, goals, curricula, schools 
involved, teaching requirements, funding sources, and a teaching plan.  Develop and 
distribute the non-point source public awareness plan. 

�� Create and distribute a short “Refrigerator List” of things that can be done by individuals 
to improve watershed health.  Examples include supplying phone numbers, points of 
contact, and recommendations regarding fertilizer and pesticide application, pet waste 
clean-up, recycling, wise water use, and other actions that can be done by everyone in the 
watershed.  The tone of the list should be friendly and informative, with features designed 
to catch the interest of individuals so that it does not become an additional piece of trash 
but is displayed prominently in the home.  It is the hope of the study team that more 
residents and visitors to the watershed might be encouraged to become involved.  The 
first step is to catch their interest and convince them that they can contribute to the 
solutions. 
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�� Support local interest and the Federal interest in a recommended plan for a combination 
of channel stabilization, flood damage reduction and ecosystem restoration.  The plan 
may be revised during this phase of the study based on feedback from the Sponsor and 
the stakeholders.  If there were local support for the final recommended plan, a cost-
shared “spin-off” study would be initiated for project implementation at the end of the 
watershed study.  Detailed investigations would be required to optimize the plan to 
determine the best method and spacing of channel grade stabilization, and location and 
sizing of flood control features, to further examine the long-term sustainability of the 
ecosystem restoration measures, and to consider other objectives such as water quality 
improvements, beach nourishment, water supply and recreation.  The “spin-off” study 
would require preparation of a NEPA/CEQA document.  More details of the plan are 
presented in the following section. 

�� Under the Corps of Engineers Continuing Authorities Program (CAP), utilize Section 14 
Emergency Streambank Erosion Control study authority to investigate and prioritize 
treatment of erosion sites that would not be covered by implementation of the larger flood 
control and channel stabilization project. 

THE PRELIMINARY RECOMMENDED PLAN FOR FEDERAL (CORPS OF 
ENGINEERS) PURSUIT 

A combination of measures is necessary to address the flood damage, channel stability, and 
ecosystem restoration problems.  Channel stabilization is required to ensure that the existing 
levees do not fail due to existing channel scour and subsequent channel lining/levee failure 
potential.  Stabilization is also required to address the potential for bridge failure due to scour 
and subsequent failure.  However, if channel stabilization were in place, overtopping of the levee 
system would still be possible.  The additional structural inclusion of floodwalls is required to 
contain the less frequent, but larger storm events above 2% exceedance (50-year) that will 
continue to overtop the levee system.  

Ecosystem degradation problems similarly require a group of measures spaced along San Juan 
Creek that will provide restoration of riparian and upland habitats, buffer zones, revegetation of 
several habitat types, and spaced “resting” points along the channel to ensure some likelihood of 
aquatic species habitation. 
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This study recommends pursuit of a multi-purpose flood damage reduction, channel stabilization 
and ecosystem restoration alternative.  The flood damage reduction portion of this plan 
(Alternative FC-7) concentrates on the lower reaches of San Juan (SJ-5 and SJ-6) and Trabuco 
Creeks (TR-7) that contain the highest potential for flood damage.  The recommended plan 
components for flood control and channel stabilization possess a preliminary Benefit-Cost ratio 
of 8.3 to 1, and yield a net benefit of $10,073,000 annually. The ecosystem restoration 
components of this alternative (Alternatives ER-2 through ER-7, and ER-9) possess the highest 
potential for improvement of degraded environmental resources on San Juan Creek, with the 
greatest cost-effectiveness of all measures examined.  The costs of this restoration range from 
$151,000 to $281,000 per habitat unit, which compares favorably to other restoration projects in 
this region of the country.   While the ecosystem restoration alternatives may be implemented 
individually and are highly productive environmentally on their own, these measures were 
developed and integrated with the flood damage reduction/channel stabilization portion, and are 
therefore recommended for implementation based on their maximization of both environmental 
and economic benefits. 

The preliminary recommended plan maximizes both monetary and non-monetary benefits.  It is 
also known as the “National Economic Development/ National Ecosystem Restoration 
(NED/NER) Plan” using Federal planning guidance language.  The NED/NER Plan is 
economically justified, environmentally beneficial, and is sound from an engineering standpoint.   

The total cost of the NED/NER plan is $43,522,755, and would be cost-shared on a 65% 
Federal/35% Non-Federal basis, based on current guidance for Federal flood damage 
reduction/ecosystem restoration projects funded by Congress through the Corps of Engineers.  
The potential Non-Federal share is anticipated to be approximately $15,233,000.  While a 
combined NED/NER plan has been identified, it is recognized that the local sponsor and 
residents of the watershed may not support the floodwall plan as designed.  No Locally Preferred 
Plan (LPP) has been identified to date.  Therefore, a “spin-off” phase will serve to both optimize 
the NED/NER plan, as well as fully develop the Locally Preferred Plan, if different. Because of 
the inseparability of the solutions for flood inundation reduction and channel stabilization, and 
the necessity of including the ecosystem restoration alternatives in the planning and design 
process for proper integration, any follow-on phase consisting of a “spin-off” study, should be 
authorized for the joint purposes of addressing flood damage reduction, channel stability, 
ecosystem restoration, and incidental recreation. 
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Section One 

WATERSHED STUDY OVERVIEW 

The San Juan Creek Watershed Management Feasibility Study (watershed study) is a team effort 
of local and Federal agencies to identify solutions to water and related land resource problems in 
the San Juan Creek watershed.  The primary focus of the study is the problems and solutions 
related to impacts associated with existing flooding, environmental degradation, water quality, 
and water supply and recreation.  This report presents the findings from the watershed study’s 
assessment of existing and future “without-project” conditions, as well as those associated with a 
range of preliminary watershed solutions known as “with-project” conditions. 

The future without-project condition represents the longer-term planning horizon that is 
reasonably expected to exist without a Federal project.  This condition is a projection of how the 
existing conditions are expected to change over the period of analysis (i.e., 50 years) to form the 
basis against which alternatives could be developed, evaluated, and compared.  With-project 
condition describes the most likely condition expected to exist in the future with the 
implementation of a particular Federal project. 

This section presents a discussion of the study authority the feasibility phase of study, watershed 
study goals, local sponsors and roles of the study partners, previous studies, the public 
involvement and coordination program, and an initial list of watershed problems and 
opportunities. 

1.1 Study Authority 

The authority for the Corps participation in the reconnaissance and feasibility phases of the 
watershed study is provided by a resolution of the Committee on Public Works, House of 
Representatives, which was adopted on May 8, 1964, for the Santa Ana River Basin and Area 
Streams.  Federal funding for the studies has been provided by the 1996 and 1998 Energy and 
Water Development Appropriation Acts. 
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1.2 Feasibility Study 

Because of the public, political, and media interest in the problems of the San Juan Watershed, 
the process used to accomplish this study was considered carefully. At the inception of the 
reconnaissance study in 1996, it was recognized that the Corps " business as usual" approach was 
not appropriate. Instead, a new approach emphasizing the entire watershed was used to 
successfully manage and accomplish a system-wide study that addresses all of the water resource 
problems and opportunities. This approach was continued in the feasibility phase of the study. 

The feasibility study was initiated in 1998.  This phase of the watershed study builds upon the 
findings of the reconnaissance phase and develops detailed technical data across a range of study 
categories in order to evaluate the feasibility of various solution alternatives accurately.  
Accomplishment of this feasibility watershed study was primarily the responsibility of the Corps 
of Engineers, Los Angeles District, and the non-Federal cost sharing partner, Orange County, 
California. The Study Team consisted of an interdisciplinary/interagency professional staff 
drawn from the technical disciplines necessary to accomplish the study.  Areas of detailed study 
in the feasibility phase include survey and mapping, hydrology and hydraulics, preliminary study 
of water quality issues, geomorphology and sedimentation, social and economic issues, flooding 
and erosion damage, recreation analysis, environmental and cultural resources, geotechnical 
considerations, and regulatory considerations.  The results of these analyses are the subject of 
this report and support the conclusions and recommendations presented in Sections 11 and 12, 
respectively. 

1.3 Watershed Study Goals 

The goal of the watershed study is to identify feasible management options to address watershed 
problems in a variety of categories outlined by the sponsor agencies and by the local 
constituents, as well as to reestablish a stable, healthy, and sustainable watershed environment.  
In pursuit of these goals, a baseline assessment was conducted to examine watershed problems 
and identify potential solutions.  Problem area studies in this assessment included environmental 
degradation and economic damages from flooding and erosion.  These studies provide the basis 
of support for developing watershed management plans aimed at improving watershed 
conditions.  Additional studies identified water quality, water supply, and other water resource 
and land-related problems.  These problems were evaluated, a range of potential solutions was 
developed, these solution alternatives were compared and contrasted, and a package of 
recommendations was issued. 

0009479



 

San Juan Creek Watershed Management Study  Watershed Description 
Orange County, California  August 2002 
 1-3  

1.4 Local Sponsors 

The feasibility phase of the watershed study is cost shared between the Corps of Engineers Los 
Angeles District and the primary local sponsor, Orange County, California.  Orange County’s 
share of study responsibilities is divided among several municipalities and utility districts. All 
feasibility study cost sharing sponsors are identified in Table 1. 

 
Table 1 San Juan Creek Study Partners 

Study Partners 
�� County of Orange Flood Control District 
�� Orange County Transportation Authority 
�� City of Dana Point 
�� City of Laguna Hills 
�� City of Laguna Niguel 
�� City of Mission Viejo 
�� City of San Juan Capistrano 
�� Transportation Corridors Agency 

�� California Department of Parks and Recreation 
�� South Coast Water District 
�� Moulton-Niguel Water District 
�� San Juan Basin Authority 
�� Santa Margarita Water District 
�� South Orange County Water Authority 
�� Municipal Water District of Orange County 
�� Rancho Mission Viejo Company 

Additional Study Participants 
�� Orange County Harbors, Beaches, and Parks 
�� Orange County Planning and Development Services 
�� City of San Clemente 
�� California Regional Water Quality Control Board 
�� California Coastal Commission 
�� Surfrider Foundation 
�� California Department of Fish and Game 

�� California Water Resources Control Board 
�� U.S. Forest Service 
�� U.S. Fish and Wildlife Services 
�� Resource Conservation Service 
�� Clean Water Now! Coalition 
�� Dana Point Harbor Water Quality Commission 

  

All study partners contributed funding to meet the local sponsor cost-sharing requirements for 
the feasibility study.  In addition to study funding, the County of Orange also contributed 
technical services.  The Orange County Public Facilities and Resources Department (PFRD) was 
responsible for technical studies related to water supply and demand, recreation, and cultural 
resources. 

Other technical responsibilities of the local cost-sharing partners included assistance in study 
tasks related to public involvement, environmental resources, real estate studies, and study 
management.  In addition to their responsibilities as defined in the project study plan, all study 
partners provided valuable input and assisted with collection for nearly all of the watershed study 
tasks. 
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1.5 Previous Studies 

The Corps of Engineers, Los Angeles District completed a reconnaissance phase study of the San 
Juan watershed in February 1997, resulting in the San Juan and Aliso Creeks Watershed 
Management Study, Orange County, California, Reconnaissance Report.  As indicated in the 
report’s title, the study looked at both the San Juan Creek watershed and its neighbor to the 
north, the Aliso Creek watershed.  The reconnaissance study concluded that a Federal interest 
existed in completing cost-shared, detailed feasibility studies of both watersheds with local 
interests.  For the feasibility phase of the study, the two watersheds were separated into two 
distinct studies. 

The reconnaissance study reviewed and assessed past and current activities and conditions in the 
two watersheds to identify management opportunities from a basin-wide perspective.  Issues 
addressed in the reconnaissance study included geomorphology, geology and soils, land use, 
environmental resources, hydrology, hydraulics, sedimentation, groundwater, water quality, and 
economics.  The findings from these study areas supported the identification and refinement of 
watershed problems and opportunities, watershed study planning objectives and constraints, key 
stakeholders, and conceptual watershed solutions.  The feasibility level assessment, which is the 
subject of this report, builds upon the work completed for the reconnaissance study. 

Numerous water-related studies have been conducted for the San Juan Creek watershed and 
vicinity.  These studies, as presented in Table 2, range from watershed-scale resource studies to 
more narrow technical study areas such as archaeological sites and area hydrology.  Relevant 
information contained in these studies was incorporated into this watershed study. 
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Table 2 Previous Studies on San Juan Creek Watershed and Vicinity 

Study Subject 
Newport Coast Archeological Project, Coastal Community Builders, 1994 Cultural 
Reevaluation of the Prehistoric Archaeological Sites within the Pendleton Coast 
District, California Department of Parks and Recreation, 1991 

Cultural 

Cultural Tradition and Ecological Adaptation on Southern California Coast, Warren 
Claude, 1961 

Cultural 

Orange County Flood Insurance Study, FEMA, 1993 Economics/ Hydrology/ 
Hydraulics 

Natural Diversity Database Rare Find, California Department of Fish and Game, 
1998 

Environmental 

Status and Distribution of Freshwater Fishes of Southern California, C.C. Swift, 
1993 

Environmental 

Orange County NPDES Stormwater Program, Drainage Area Management Plan, 
Orange County Environmental Management Agency, 1993 

Environmental 

Stormwater Quality Monitoring Program Rancho Santa Margarita, Robert Bein 
William Frost and Associates, 1993 

Environmental 

Preliminary Descriptions of Terrestrial Natural Communities of California, State of 
California, The Resources Agency, 1986. 

Environmental 

Urban Runoff Management Plan for Plano Trabuco, Williamson & Schmidt, 
Questa Engineering Corp., Michael Brandman Assoc. 

Environmental 

Geological Map of Orange County, California Division of Mines and Geology, 
1981 

Geotechnical 

Soil Survey of Orange County and Western Part of Riverside County, California, 
USDA Soil conservation Service, 1978 

Geotechnical 

Environmental Geology of Orange County, California, California Division of 
Mines and Geology, 1976 

Geotechnical 

Model Study of the Confluence of San Juan Creek and Trabuco Creek, Orange 
County, California, prepared for the County of Orange, Public Facilities and 
Resources Department by USACE-Waterways Experiment Station, 1997 

Hydraulics 

Trabuco Creek:  Grain Size Distribution, 100-Year Flood Hydrographs, Spatial 
Variations of Sediment Delivery, Williamson & Schmidt, 1991 

Hydrology 
Sedimentation 

Master Drainage Plan for Development near the Confluence of Oso Creek and 
Trabuco Creek – Hydraulic, Erosion, and Sedimentation Analysis of Existing 
Channels, Simons Li & Associates, 1987 

Hydrology/Hydraulics/ 
Sedimentation 

Groundwater Monitoring Data, Task Field Program, prepared for the San Juan 
Basin Authority by Camp Dresser McKee, 1987 

Hydrology 

Derivation of a Rainfall-Runoff Model to Compute n-year Floods for Orange 
County Watersheds, Orange County Environmental Management Agency and 
USACE-LAD, 1987 

Hydrology 

Regional Comprehensive Plan and Guide, Southern California Association of 
Governments, 1995 

Land Use 

Coast of California Storm and Tidal Wave Study, Appendix II:  River Sediment 
Discharge Report, prepared for USACE-LAD by Simons, Li & Associates, 1988 

Sedimentation 

Preliminary Determinations of Sediment Discharge – San Juan Drainage Basin, 
U.S. Geological Survey, 1969 

Sedimentation 

Availability of Unappropriated Water - San Juan Creek Basin, 1998 Water Supply 
Water Use and Population Projections to Year 2020, Municipal Water District of 
Orange County, January 1997 

Water Supply 

San Juan and Aliso Creeks Watershed Management Study – Reconnaissance 
Report, U.S. Army Corps of Engineers, Los Angeles District, 1997 

Watershed Study 

Planned Utilization of Water Resources in the San Juan Creek Basin Area, Bulletin 
No. 104-7, 1972 

Watershed Study 
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1.6 Public Involvement and Coordination 

The public involvement and coordination plan for the watershed study included a range of 
activities aimed at (1) promoting understanding of processes at work in the watershed; (2) 
obtaining public input regarding problems, opportunities, constraints, alternatives, outputs, 
impacts, and costs; and (3) coordination of the watershed planning effort with related efforts of 
other Federal, state, and local agencies.  Public involvement activities included public meetings, 
workshops, hearings, and briefings as well as the preparation and distribution of fact sheets and 
information papers to interested parties and local news agencies.  During the conduct of the study 
effort, over 30 stakeholder meetings were held, hosted by Orange County and attended by an 
average of over 25 agency representatives and interested individuals. Public involvement 
activities for the watershed studies were conducted jointly by the Corps and the local sponsors. 

An initial public meeting was held on March 26, 1998, at the Del Obispo Community Center in 
the City of Dana Point.  The public meeting served to introduce the study to interested parties 
and solicit public input on issues, concerns, and opportunities.  Over 60 interested citizens and 
representatives from various resource agencies and special interest groups attended.  The 
workshop was conducted in two phases.  The first phase consisted of a presentation by the Corps 
describing the work conducted during the reconnaissance phase of the study, the findings of the 
reconnaissance phase, and the work to be completed during the feasibility phase of the study.  
During this presentation, the workshop participants were provided a list of questions to which the 
participants were permitted to provide written responses.  These responses were later compiled 
and written up in a “Public Workshop Summary” and mailed to all persons listed on the San Juan 
Creek Watershed Study mailing list.  A summary of these responses is provided in Table 3.  The 
second phase of the workshop consisted of an open public forum where the workshop 
participants were allowed to make oral comments concerning important issues that needed to be 
addressed in the feasibility study.  The problems discussed in this meeting, and later stakeholder 
meetings, are the reason for conducting this study.  Although some of the problems are beyond 
the scope of what the study team might accomplish, they are still viewed as the primary driving 
force behind this effort. 
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Table 3 San Juan Creek Initial Public Workshop Questionnaire Responses 
 
Question #1:  What do you believe are the most important 
resources in the San Juan Creek Watershed? 
 
�� Healthy natural habitat for wildlife and plants. 
�� Increased vegetation along the creek bed. 
�� Improved groundwater supplies and quality. 
�� Clean water. 
�� Flow of sand down the creeks to supply the beaches. 
�� Flood control improvements to prevent property erosion 

and other damages. 
�� Water recreation. 
�� Improved fishing. 
�� Preservation of upper watershed lands. 
�� Diversity of habitats. 
�� Community education concerning the watershed. 
�� Riparian habitat fishery and plants. 
�� Quality of life. 
�� Agriculture. 
�� Beneficial uses which support economic viability of the 

region. 
 
Question #2:  What are the major problems and 
opportunities in the San Juan Creek Watershed? 
 
Problems: 
 
�� Lack of a source of water to replenish groundwater for 

keeping high water quality. 
�� Large amounts of streets and channel lining in San Juan 

Creek which reduce groundwater recharge. 
�� Poor water quality. 
�� Degraded ecosystem. 
�� Lack of concern by agencies and companies for the 

quality of water in the creek.  They pollute it on a daily 
basis. 

�� Human waste flowing into the creek. 
�� Loss of habitat. 
�� Loss of soft stream. 
�� Pollution causing impediment to humans and wildlife. 
�� Erosion. 
�� Loss of habitat due to city development and not protecting 

trees, plants, and wetlands. 
�� Development has occurred up to the edges of the creek. 
�� Invasive plant species. 
�� Sewage plant spills and failures to have polluted the creek 

and the coast for too many years. 
 
Opportunities: 
 
�� Implementation of the Doheny Longboarders Association 

restoration plan. 
 

 
�� Many resources are currently available for use and 

improvement. 
�� Limit development along creek and return as much as 

possible back to its natural state. 
�� Higher agency should put restriction on development. 
�� City/County employees should be held accountable or 

fined for excess development. 
�� Development of a “trash-collection” site in upstream 

areas. 
�� Opportunity to improve flood control. 
 
Question #3:  How would you judge the success of a project 
constructed for San Juan Creek? 
 
�� Less pollution in the final outflow so that water is fishable 

and swimmable. 
�� Free flowing sand for beach replenishment. 
�� A healthy watershed. 
�� Steelhead trout restoration. 
�� Lots of vegetation, wildlife, and open spaces. 
�� Decrease in the number of people getting sick after 

swimming in the ocean. 
�� Increased amount of sea life in the ocean. 
�� Increased amount of trails for walking and horses. 
�� Restoration of San Juan Creek to a more natural state. 
�� An aesthetically pleasing San Juan Creek. 
�� Increased recreational opportunities in the watershed. 
�� Improvement of flood protection. 
�� Development of cooperative agreements between 

agencies. 
�� Development of educational opportunities for schools. 
�� Migrating fish and increased spawning. 
�� No warnings about contaminated water. 
�� Increased water storage. 
�� Increased water flow to prevent backing up of water at the 

beach. 
�� Elimination of raw sewage inputs into the creek. 
�� Improved watershed management. 
�� Initiation of a water quality monitoring program. 
�� Increase in riparian habitat with the appropriate animals, 

especially rare and endangered species. 
�� Removal of paving and buildings. 
�� Increased diversity of native habitat and wildlife. 
�� Improved geomorphological stability. 
�� Preservation of as much ecosystem as possible. 
�� No beach closures. 
�� A safe environment for all to use and enjoy. 
�� Decreased erosion. 
�� Initiation of a locally defined plan that respects property 

and provides effective planning. 
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The numerous stakeholder meetings have served an additional purpose.  They have served as a 
means to disseminate information, find out about the activities of various entities in the 
watershed, work out problems in an open forum, hear complaints and suggestions, make 
decisions regarding the conduct of the study effort in future phases, reformulate alternatives as 
needed, and devise strategies to obtain funding for additional studies and project implementation.  
Furthermore, it is the intent of this feasibility study to address public concerns and incorporate 
public ideas into an integrated watershed management plan for the San Juan Creek watershed.  
Such considerations are imperative to the Corps’ goal to address the public’s needs for watershed 
management within the scope of NED/NER plan requirements. 

Two major public involvement activities are scheduled in the remaining portion of the feasibility 
study. These activities include the release of a draft version of the watershed management report 
for public review and comment, with a final public meeting during the comment period. The 
final public meeting will provide a forum to present the findings of the draft watershed 
management report. At this meeting, public comments will be obtained for incorporation into the 
final watershed management report. 

1.7 Preliminary Identification of Watershed Problems and Opportunities  

As mentioned in the previous section, problems and opportunities for watershed improvement 
were the outcome of public meetings, stakeholder meetings, research and literature search 
performed during the reconnaissance phase, and feedback from stakeholders in a variety of 
forms.   

The first step in actually developing solutions to the water resource problems encountered in the 
San Juan Creek watershed began with clearly identifying the issues affecting the watershed.  To 
this end, the public meetings, work sessions, and formal stakeholders meetings have been held 
through the course of the study to identify concerns and problems related to water resources, to 
gather comments and insight from as many people as possible in identifying all the problems and 
opportunities affecting the resource health and livability of the watershed, and most importantly, 
to discuss the implications of the results of the many technical studies conducted during the 
course of this effort to determine how to best solve the problems at hand.   

Individuals, homeowner’s associations, public and private agencies, cities, the County, and 
resource agencies charged with monitoring this watershed were all asked to name as many issues 
as they could identify.  Following this, a number of field visits were held to allow interested 
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parties to witness the actual focus of the problem and to allow experts from each technical field 
provide input in defining the extent and depth of the problem and its potential causes.  These 
public sessions and field visits were extremely productive and allowed the study team to develop 
a comprehensive list of problems affecting the watershed, as detailed in Table 3 of Section 2. 

The next step was to identify the opportunities to solve the problems and create the widest range 
of potential solutions possible to ensure a complete and comprehensive evaluation in developing 
solutions that would best meet the many needs of the stakeholders and environment.  No 
constraints were placed on identifying opportunities and potential solutions at this point, so that 
as much creative input as possible would be received.  Input on opportunities and potential 
solutions were received from homeowners, students at area schools, representatives of resource 
agencies, water districts, County agencies, City Managers, land and park managers, and many 
others.  The final step in developing solutions was to construct a list of preliminary alternatives.   

1.8 Watershed Problems 

The San Juan Creek watershed is currently suffering from a variety of water resource and related 
land resource problems.  Most of these are related to widespread changes in the watershed, 
including changes in the hydrologic regime, channel instability, habitat loss, ecosystem 
degradation, declines in water quality, threats to recreational resources, and others.  While 
change is part of the evolution of any landscape, dramatic change from a balanced historic state 
often results in undesirable consequences.  The San Juan Creek watershed has suffered several 
recent dramatic changes that are currently negatively impacting watershed resources.  For 
example, channel downcutting, which is occurring as a result of both human and non-human 
influences, is negatively impacting infrastructure in the floodplain and riparian habitats, as well 
as other natural resources.  

As part of this comprehensive watershed management effort, every opportunity was taken to 
solicit input from all individuals, parties, and agencies involved in the watershed to ensure a 
complete list of the problems impacting human beings, wildlife, and physical and intangible 
resources.  Several public meetings, numerous stakeholder meetings, and many field trips 
resulted in the (unranked) list of observed problems shown in Table 4. 
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Table 4 List of Observed Problems 

 
�� Flood Inundation Damage to Structures 
�� Flood-Related Costs for Emergency Services, 

Clean-Up, and Floodfighting 
�� Land Loss due to Erosion 
�� Channel Instability and its Effects on Resources 
�� Infrastructure Destruction by Surface Water Flow 
�� Water Quality Problems in the Ocean Nearshore 

Environment 
�� Surface Water Quality Problems in San Juan Creek 

Mainstem and Tributaries 
�� Water Quality Problems in Groundwater Aquifer(s) 
�� Loss of Floodplain Habitat 
�� Loss of Riparian Habitat 
�� Loss of Recreation Opportunities 
�� Decline in Floodplain Moisture 
�� Geotechnical Instability 
�� Decline in Water Supply 
�� Depletion of Sand Sources for Coastal Sand 

Replenishment 
 

 
�� Higher Flood Peak Discharges for a Given Storm 

Frequency 
�� Decrease or Disappearance of Aquatic Species 
�� Decrease or Disappearance of Riparian (non-

Aquatic) Species 
�� Decrease or Disappearance of Floodplain (non-

Aquatic) Species 
�� Invasive Species 
�� Declining Local Aesthetic Quality 
�� Piecemeal Treatment of Problems and its 

Consequences 
�� Excess Litigation Due to Watershed-Related 

Problems 
�� Excessive Regulatory Actions 
�� Degradation of Cultural Resources 
�� Degradation of Habitat for Endangered and 

Threatened Species 
�� Degradation of Surface Water/Groundwater 

Interface 

 

Following development of this large list of problems, the watershed stakeholders group and other 
groups of interested participants convened to discuss how these problems might be addressed, 
particularly in light of the multiple goals of the many stakeholders.  Potential means and methods 
were also discussed as to how the larger issues in the watershed relate to where these problems 
originate and how they might be dealt with in an overlapping manner.  Using this approach, input 
from stakeholders and the public indicated that the most severe problems in the watershed could 
be grouped as: 

a. General ecosystem degradation, including channel and floodplain instability 
b. Poor water quality, both in surface waters and the ocean nearshore zone 
c. Loss of habitat and associated wildlife loss 
d. Flooding and erosion damages 

1.8.1 Flooding problems 

Flooding in the watershed may occur from either of two mechanisms: that of overtopping of the 
channel, or by undermining and failure of the levee system.  To date, floodwater breakout has 
occurred only from the former mechanism.  However, during the floods of 1996, were it not for 
emergency levee reinforcement during the flood conducted by the County with assistance from 
the Corps of Engineers, levee failure may have well occurred.  This flood undermined portions 
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of the levee lining on both San Juan and Trabuco Creeks, causing collapse of the concrete lining, 
with subsequent erosion of the levee core.  Dumped stone, placed during the height of the flood 
event, saved the levee from further erosion and potential failure.  Were the levee to have failed, 
subsequent floodplain inundation would have occurred.  This flood event, estimated as an 
approximately 4% exceedance (approximate 25-year) event, became the basis for the failure 
frequency used later in his study effort to estimate potential flood damages resulting from a 
variety of flood events.  Later hydrologic and hydraulic studies conducted during this feasibility 
study, estimated the overtopping failure frequency at an approximate 2% exceedance 
(approximate 50-year) event, which is rarer than that estimated for the channel failure event.  
This lesser failure frequency may be partly due to the increased channel capacity, which has 
resulted from channel downcutting and subsequent capacity increases that subsequently 
occurred.  In its “as-built” configuration, the channel system would be considerably more 
resistant to failure by undermining, although it would also possess a lesser degree of protection 
from flooding due to channel overtopping. 

1.8.2 General Ecosystem Degradation 

General ecosystem degradation has resulted from a number of factors.  Development has 
replaced natural habitats with structures, roads, and other infrastructure.  Natural channels have 
been replaced by drains, culverts, and engineered channels.  Paved surfaces allow less infiltration 
and create greater runoff within remaining natural channels.  Large rainfall events produce larger 
runoff volumes, delivered with higher velocities, resulting in higher rates of erosion.  Less 
benign climatic conditions have also produced larger flood events in recent years than in past 
decades.  In turn, this has produced widespread negative trends in the immediate area of the 
channel.  These trends include channel degradation (incision of the invert or channel bed); 
damage to nearby infrastructure; a decline in floodplain moisture resulting from drainage of the 
alluvium (soils in and below the floodplain), and hence, loss of riparian, floodplain, and aquatic 
habitat and associated wildlife; increased water temperatures from a loss of shading; an 
expansion of the extent of exotic species; damage to utilities, roads, trails, and other 
infrastructure; undermining of bridge foundations; and a devalued recreational experience. 

1.8.3 Poor Water Quality 

Poor water quality in the watershed is not completely understood and may be related to 
numerous factors, but is most objectionable in the form of bacteria and the exceedance of human 
health standards.  Additional concerns include the presence of herbicides and pesticides, metals, 

0009488



 

San Juan Creek Watershed Management Study  Watershed Description 
Orange County, California  August 2002 
 1-12  

and other contaminants.  High water temperatures (due to a loss of shaded riparian habitat and 
destruction of “riffles” in the channel), low dissolved oxygen content, and high sediment load 
(turbidity) are also water quality problems. Causes of contamination may include human 
occupancy, pets, native wildlife populations, leaking pipes, fertilizer application, sewage spills, 
leaking dumpsters, and many other factors.  Lack of riffles or rocky “falls” in the creek reduces 
oxygenation.  Lack of tree shading raises water temperatures.  The outcome of these factors has 
been the listing of the final 1.5 miles of San Juan Creek as an “impaired” water body for human 
contact, and closure of downstream beaches to swimming during extended periods of each year 
due to high bacteria counts.  The effect of poor water quality on environmental resources 
includes exceedance of the parameters that would allow survival of native aquatic species, and of 
course, the wildlife dependent on them. 

1.8.4 Loss of Habitat 

Habitat loss is related to the problems discussed above, as well as to the high degree of 
development in the watershed.  The conversion of natural plant communities to first agriculture 
and then urbanized landscapes has eliminated many native plants and their dependent wildlife.  
Channel instability and associated floodplain drainage has impacted the hydrologic connection 
on which the habitat was dependent.  Outside of the riparian zone, residential and commercial 
development has eliminated the upland area habitats that provided a complete range of habitat 
types within the watershed.  Those few areas left in a somewhat “original” state have been 
dramatically affected by surrounding development.  The wildlife dependent on these areas has 
largely disappeared.  Elements of the water quality problem have severely constrained the 
survival of wildlife in the riparian zone and elsewhere.  Unlike many watersheds in nearby areas, 
however, the San Juan Creek watershed still retains a significant amount of acreage within the 
floodplain and headwaters that is not developed and retains some environmental value.  

1.8.5 Flooding and Erosion Damages 

Flooding has always been a natural process in the watershed, but has caused negative impacts to 
those properties in the floodplain and infrastructure in close proximity to the channel.  While the 
floods themselves cause inundation damage to the flood-prone properties in the floodplain, they 
also cause associated problems of sediment deposition, erosion, and induced damage to nearby 
facilities that add to the pollution problem. 
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1.9 Watershed Opportunities 

There is a substantial amount of undeveloped land in the headwaters and surrounding areas 
within the San Juan Creek watershed, as well as some remaining undeveloped land along San 
Juan Creek.  There are also reaches of San Juan Creek and some of its tributaries that remain 
unmodified.  The opportunity exists to use these areas to develop long-range solutions to many 
of the problems discussed above.  The flooding issue may be addressed by application of non-
structural methods, such as floodplain regulation and flood insurance, or by structural means, 
such as upgrading of the existing flood control system or installing floodwater detention.  
Opportunities exist to provide on-site detention in many areas subject to future development that 
will offset any increases in peak discharges or volumes that might accompany modification of 
the landscape. 

The opportunity also exists to identify areas suitable for ecosystem restoration and to implement 
measures that might result in an increase in the acreage or quality of degraded habitats.  Because 
many locations would benefit from ecosystem restoration, and are capable of achieving sizable 
increases in habitat value, treatment of these problems has high public support.  The opportunity 
exists to restore connection between the headwaters area of San Juan Creek and the Pacific 
Ocean through modification of the existing system.  Installation of restored areas along the 
channel, and structures that create eddies and resting places for migratory fish will provide the 
means for this connection. 

There are numerous opportunities to address water quality problems within the watershed.  
Application of Best Management Practices, ecosystem management, spot treatment of 
“hotspots”, development and implementation of educational campaigns, retrofitting of existing 
structures, and other innovative solutions have the potential to reduce many of the problems now 
evident in the watershed. 

There are also many opportunities to enhance groundwater recharge, recreational opportunities, 
and deal with “quality of life” issues that impact the watershed.  Many of these opportunities 
exist in conjunction with measures mentioned above, as multi-purpose plans and projects.  All of 
these will be explored in detail during plan development. 

Restoration of ecosystems in the riparian area, reduction of flooding damages, treatment of water 
quality problems, and provision of recreation amenities associated with the above were identified 
as potentially having a Federal interest.  Many solutions commonly associated with “Best 
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Management Practices” were recognized as beneficial, although not likely to warrant 
participation using Federal funding.  The opportunity exists to identify solutions for Federal, 
state, and/or local participation are identified in this document.  Opportunities for participation 
from groups outside of the County or Corps were also identified as sources for potential 
implementation. 

The local sponsor, the County of Orange, and the stakeholder group, which includes all of the 
cities and water districts in the watershed, cannot on their own fund a comprehensive plan to deal 
with all of the problems identified.  The opportunity exists to obtain Federal participation in the 
implementation of solutions to the problems of flood inundation, ecosystem degradation, and 
recreation loss.  For flood inundation damage reduction and ecosystem restoration, the Federal 
share of construction costs may amount to 65 percent of the total costs, depending on the extent 
of real estate and other costs.  The Federal requirement for participation is completion of a 
decision-making document for Congressional use, of which this study process is a part, and 
identification of a local sponsor that will cost-share in study and construction.  The County of 
Orange and some of the stakeholders have expressed their support for this effort and have 
identified programs that they would conceivably participate in as cost-sharing partners.  The 
opportunity exists to develop multi-partner participation in a comprehensive package of 
treatments to the group of problems discussed above.  A refined set of problems and 
opportunities is discussed in the section on plan formulation. 
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Section Two 

WATERSHED DESCRIPTION 

This section contains a discussion on the “baseline”, or existing conditions in the watershed.  The 
understanding of baseline conditions is important in the understanding of what, precisely, exists 
in the watershed, so that everyone can grasp the nature of the problems facing the watershed and 
that goals and objectives might be correctly formulated.  Without a good understanding of the 
existing condition, one cannot understand what constitutes an improvement from a degraded 
condition.  The baseline condition is compared to, and contrasted with, the historic condition of 
the watershed, which might be vastly different.  In fact, conditions in the San Juan Creek 
watershed are vastly different from even 20 years ago.  Development has drastically changed the 
look and behavior of the floodplain.  Infiltration of rainfall into the groundwater table has 
decreased due to paving of soil surfaces.  Sand delivery to channels has also declined with 
paving and removal of those sources from erosion by rainfall.  Riparian habitat has greatly 
diminished, with an attendant loss in wildlife numbers and diversity.  As development has 
progressed, the “connection” between upstream and downstream segments of the channel system 
has been impaired or severed from historic conditions.  Migratory fish which formerly accessed 
upstream portions of the watershed no longer can migrate due to insurmountable blocks to 
passage.  Floods have been greatly reduced from their destructive capacity of decades ago.  But 
that protection comes at the cost of the loss of riparian vegetation which formerly lined the 
channel and much of the resource value that San Juan Creek formerly possessed. 

This discussion of baseline conditions addresses not only an inventory of historic and existing 
conditions, but also a forecast of future “without-project” conditions.  The without-project 
condition is that expected to exist in the watershed in the absence of measures set in place to 
prevent damages that might result from the continuation of an undesirable condition.  Future 
without-project conditions are based on the County’s “General Plan” for development in the 
watershed, and as such, may be subject to future revision should the General Plan undergo 
modification.  In general, the conditions assumed in the future without-project condition include 
full development of all remaining land in the watershed not currently slated under the plan for 
“open space” or park/national forest designation. 
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The information presented under baseline conditions is used to formulate alternative measures 
that address the watershed problems and opportunities discussed earlier in this report.  This 
section begins with a brief discussion of the historical condition of the watershed, plan 
formulation assumptions for existing and future without project conditions, evaluation tools used 
for the baseline condition analysis, an inventory of existing conditions and a forecast of future 
conditions.  General features within the watershed are described first.  Later, the watershed is 
broken down into reaches to better focus on areas within the watershed that exhibit the most 
significant problems or opportunities and for the identification of appropriate alternative 
measures to address those problems and opportunities.    

2.1 Watershed History 

The San Juan Creek watershed has a long history of human occupancy.  Approximately 250 
years ago, just prior to European entry into the region, the San Juan Creek watershed was 
occupied by a rather substantial (for the time) group of residents.  These early occupants lived in 
small villages, gathered fruits, acorns, and wild grains, hunted, manipulated and harvested 
limited crops from natural sources, and moved their habitations when necessary.  They had little 
dramatic effect on the landscape, although research indicates that they commonly burned the 
understory in areas occupied by oaks to enhance acorn harvests.  They also harvested substantial 
amounts of shellfish, as formerly extensive shell middens indicated.  According to historical 
references, migratory fish and birds visited the watershed in large numbers.  Steelhead migrated 
to the upper reaches of the watershed to breed, before making their way once again to the ocean. 

During this period, floods occurred, fire occasionally swept parts of the landscape, but humans 
had little permanent effect on the environmental resources and functions of the watershed.  The 
beginnings of the dramatic physical change in the San Juan Creek watershed began with the 
coming of the Spanish in 1769.  With them came concentration of local population, cultivation of 
fields, building of permanent structures, and grazing herds of livestock.  Groves of trees were cut 
down for firewood, shipbuilding, and structures.  Much of the floodplain was cleared for farming 
and grazing.  Irrigation channels were constructed and natural flow paths altered.  During this 
period, non-native species of grasses and other types of vegetation were introduced causing 
significant changes in the look of the land (USACE, 1997). 

In 1776, following the establishment of the Mission San Juan Capistrano, many of the earlier 
occupants of the watershed were forced onto the Mission grounds to work for the Mission 
fathers.  This resulted in abandonment of many outlying villages and concentration of several 
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thousand residents in one small part of the San Juan Creek watershed.  This affected both 
resource viability and distribution.  According to some Orange County historians, much of the 
original large tree canopy disappeared during this period for use in the construction of the new 
mission and associated outbuildings, as a fuel source, and in the construction of other products 
such as boats and furniture.  In addition, much of the San Juan Creek watershed was divided into 
several large grants that were used for cattle grazing.  The collapse of the local cattle grazing 
industry in the 1860s due to an extended drought caused a shift towards sheep ranching and 
agriculture.  During the 1800s, agriculture became the primary change evident in land use in the 
watershed.  Attendant with large numbers of grazing animals came gradual reduction of the 
numbers and diversity of floodplain and riparian zone wildlife and plants.  Only the steepest 
slopes were immune to the depredations of cattle and later, sheep. 

Despite the early impacts, evidence of erosion, and the general reduction of resource values in 
some areas, the San Juan Creek watershed remained fairly stable until well into the 20th Century.  
It is not until the large-scale urbanization of the watersheds that the drastic loss of watershed 
stability and the lack of recovery of riparian and floodplain resources became more evident.  The 
sustainability of the resource, and its connection with the larger ecosystem, became increasingly 
impaired.  While grazing and other early uses negatively impacted the environment, the resource 
was still capable of “bouncing back” by regeneration.  Movement of large numbers of permanent 
“modern” residents into the watershed forever changed that.  Development in the early 1960s 
continued to convert agricultural lands to residential uses, a trend accelerated by completion of 
Interstate 5 (I-5).  Burgeoning population created pressures for continued residential 
development throughout Orange County. 

During the past 35 years, rapid urban development has occurred in this area.  These 
developments are primarily residential with a density range from 1 to 30 units per acre.  They are 
centered in the (1) cities of San Juan Capistrano, Mission Viejo, Laguna Hills, Laguna Niguel 
and Dana Point, and (2) county-planned communities and specific plan developments within the 
watershed including Rancho Trabuco, Rancho Santa Margarita, Las Flores, Ladera, Robinson 
Ranch, Dove Canyon, Coto De Caza, and Foothill/Trabuco.  There has also been commercial and 
some light industrial development mainly along the I-5 Freeway.   

Approximately 3 percent of the total watershed was urban in 1964.  By 1974 and 1988, 
urbanization had grown to 9 and 18 percent, respectively.  By 1990, approximately 32 percent of 
the total watershed was urbanized.  By 2000, the urbanized area has increased to approximately 
35 percent.  By year 2050, the expected level development would reach up to 48 percent 
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(OCEMA, 1982).  The Oso and Trabuco watersheds were developed largely in the 80’s and 90’s.  
Those areas remaining in the San Juan sub-watershed that are not in public hands are expected to 
largely be developed by 2010.  Substantial portions of the San Juan Creek watershed will remain 
undeveloped, as National Forest and County park lands.  This provides both a resource of 
incomparable value to residents, but also an issue of disconnection, as much of the public land is 
in headwaters areas and is not easily accessed from the ocean. 

A significant portion of the remaining undeveloped lands in the watershed are owned by the 
Rancho Mission Viejo Company.  The Company has, and continues to develop portions of its 
land in response to demand for residential and commercial housing.  A number of solutions to 
watershed problems may impact lands owned by the Company, and thus makes close 
coordination with the Company very important to assure than multiple needs might be met.  The 
Company is currently working to develop, in conjunction with the Corps of Engineer’s 
Regulatory branch, a “Special Area Management Plan” to comprehensively deal with the many 
requirements and interactions that may arise as development proceeds on these lands.  The 
functional assessment of resources developed during this process is used in this study effort to 
better define areas suitable for restoration, and to ensure that the study team views the resource 
in a way similar to that of the regulatory function.  Assessment of future conditions assumes 
development on Company land as outlined in the County’s General Plan.  As many 
modifications to this may occur over time, there will be impacts to some study results.  However, 
understanding this issue resulting in some agreement about the potential changes, and these are 
accommodated in the following studies. 

2.2 Plan Formulation Assumptions 

A number of assumptions were made regarding future conditions that play an important role in 
the plan formulation process. 

Based on analysis of the County’s General Plan, it is assumed that minimal change in peak 
discharge or volume of floodwaters should be expected in the future.  This is based both on the 
small amount of remaining land suitable for development (and hence, change in permeability), 
but also the assumption that future development will be accompanied by measures that hold any 
increase in discharge on-site, and that no substantial change in either peak or volume will be 
evident downstream.  The effects of future development on hydrology are illustrated in the 
Hydrology Appendix. 
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It is assumed that the existing flood problem in the watershed will continue into the future, but 
that little additional development will be threatened.  Floodplain regulation will continue to 
minimize any potential impacts relating to floodplain usage.  It is also assumed that water quality 
problems will continue to plague waters both in the watershed, but also offshore.  Bacteria will 
remain the contaminant of most concern, as the sources and causes of this problem are so 
numerous and widespread throughout the watershed. 

Ecosystem degradation will continue as remaining lands are fully developed.  In the absence of 
measures formulated to deal with this issue, connectivity, sustainability, and extent of habitat 
will remain as increasingly problematic issues.  These issues are discussed in more detail in the 
Alternatives Analysis Report. 

Recreational opportunities are assumed to decrease in the future as some of the remaining open 
space is either developed or taken out of the public realm.  Recreation will continue to be at odds 
in some areas with changing land use and competing interests.  Use of existing open space for 
equestrian uses will decline with increasing resource management. 

2.3 Evaluation Tools for Baseline Conditions 

This section contains a brief description of the types of evaluation tools that were developed for 
use in this study effort.  These include mapping and Geographic Information Systems (GIS) 
development, hydrologic and hydraulic modeling of the watershed, development of habitat 
evaluation methods and species surveys for ecosystem resource evaluation, preliminary design 
and cost estimation for comparison of alternative measures, and economic evaluation utilizing 
the Corps’ Flood Damage Assessment model. 

2.3.1 Mapping and GIS 

One initial product of the watershed study process was the development of updated mapping.  
Mapping tasks for the watershed study included the collection and compilation of existing aerial 
photographs, and topographic and geographic information system (GIS) mapping for use by the 
study team in defining existing conditions in the watershed, for hydrologic and hydraulic (H&H) 
modeling needs, and for environmental baseline surveys.  GIS mapping was reviewed and 
updated with new technical data generated during the study.  These products were extremely 
important in the accurate assessment of existing conditions, particularly for flood damage 
reduction and environmental studies. 
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To complement the update and evaluation of historically-generated mapping, new aerial 
topographic mapping was completed at a scale of one to one thousand (1:1000) with a one-meter 
contour interval. The new mapping covered the main San Juan Creek channel from its outlet to 
the Pacific Ocean at Doheny State Beach to approximately 17 kilometers (10 miles) upstream.  
Included in the mapping were the Trabuco Creek, Oso Creek, and Cañada Gobernadora 
tributaries.  The mapping was developed from 1:10,000-scale aerial photography flown in April 
1998.  More recently updated digital aerial photography was also used for the preparation of 
figures including verification of land use information and other uses.  Up-to-date topographic 
and aerial mapping was considered vital in the determination of topography for the delineation of 
floodflow breakout under different flood conditions, in the determination of first-floor elevation 
for flood damage surveys, and in the determination of ecosystem resource locations, densities, 
and condition, for establishing existing conditions all over the watershed.  

2.3.2 Hydrologic and Hydraulic Models 

Hydrologic and hydraulic modeling of the watershed was performed using the Corps’ HEC-1 
and HEC-RAS models.  HEC-1 is a rainfall-runoff model that simulates the distribution of 
rainfall, its behavior as runoff traveling through the watershed, the peak discharges to be 
expected at concentration points such as where two channels join together, and ultimately how 
much water should be expected under different frequencies of flood events at different places in 
the watershed.  Hydrologic modeling was used to determine the frequency and volume of runoff 
during low flow conditions, which is vital in determining whether an area might sustain 
vegetation and wildlife in ecosystem restoration studies. 

HEC-RAS is a hydraulic model that takes the hydrologic and topographic information generated, 
and uses it to determine where, and to what depth, floodwater may be expected to go under 
different flood event conditions.  It establishes the performance of existing bridges and channels 
under a variety of flood conditions.  It can also be used to determine the depth to which 
floodwater may inundate structures within the floodplain. 

It is extremely important to note that the watershed study’s hydrologic/hydraulic (H&H) models 
and analyses were aimed at developing watershed-wide, without-project rainfall-runoff models 
that can be used as planning tools to determine the hydrologic effects of the proposed watershed 
management alternatives.  The hydrologic analyses, which include characterization of low flows 
and sediment/debris yields, are detailed and specific enough to allow for evaluation of detention 
basins or stream restoration alternatives at particular points in the watershed.  If spin-off studies 
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are justified and initiated, the analyses conducted to date will be directly applicable to, or can be 
readily adapted for, design level work.  The complete presentation of the hydrological analysis is 
included in the Hydrology Appendix.  These models are NOT intended for use other than in this 
study effort, and should not be used for other purposes.  In particular, the models, including those 
resulting “floodplain” maps, are not comparable to existing Federal Emergency Management 
Agency (FEMA) maps, which serve an expressly different purpose of a regulatory nature. 

The without-project hydraulic models and plotted floodplains serve as baseline for comparison of 
the effects of the watershed management alternatives.  In addition, the hydraulics results are used 
to quantify potential flood damages at bridge and culvert crossings, and bank protection.  The 
hydraulics results are also used as input to the watershed study’s sediment models.  The 
Hydraulic Appendix includes detailed information from the hydraulic analyses, including 
sediment transport. 

A geormorphic analysis was conducted to assess the characteristics and general stability of San 
Juan, Trabuco, and Oso Creeks.  Changes in the profile of these creeks over time were 
investigated in light of changes in development and flood history.  No geomorphic analysis was 
performed on for Oso Creek and Cañada Gobernadora since no historical data is available.  
Detailed results and discussion of the geomorphic analysis are also provided in the Hydraulic 
Appendix. 

The watershed was divided into a number of subreaches (21 in San Juan Creek, 15 in Trabuco 
Creek, 6 in Oso Creek, and 6 in Cañada Gobernadora) for the sedimentation analyses.  The 
reaches were broken down based on a comparison of hydraulic parameters (i.e., top width and 
velocity), existing hydraulic controls (e.g., bridges and drop structures), and cross-sectional 
geometry.  Comparison of the total event yield indicates the potential of each reach to be either 
aggradational or degradational.  The without-project sedimentation models will serve as a 
baseline for comparison of the effects of the watershed management alternatives.  The goal of 
project alternatives will be to achieve equilibrium in potential transport capacity from reach to 
reach.  Detailed results and discussion of the sedimentation analyses are provided in the 
Hydraulic Appendix. 

Hydrologic/hydraulic modeling, sediment modeling, and geomorphic analyses were used to 
evaluate the performance of existing structures under a variety of conditions.  They were also 
used to evaluate performance under a future “without-project” condition, as well as with new 
potential projects in place, as part of the analysis of alternative measures conducted later in the 
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study process.  This type of modeling is vital to determine the best alternatives, technically, 
environmentally, and economically. 

2.3.3 Habitat Evaluation Tools and Species Surveys 

In order to accurately assess the existing (and potentially historic) condition of the watershed 
ecosystem, the study team utilized aerial photography, site visitation, and application of a 
landscape-level application of the Hydro-Geomorphic Methodology (a.k.a. “HGM”) of 
functional assessment of ecosystem functions throughout the watershed.  Species surveys added 
greatly to the understanding of where and in what numbers various species reside in the 
watershed.  The establishment of existing, or baseline conditions in the watershed is critical to 
the understanding of what exists currently, what has been lost historically, and what might be 
expected to exist in the future if nothing is done to ameliorate existing problems. 

The natural historic and future “without-project” conditions of the potential restoration areas 
were also assessed prior to developing conceptual restoration plans.  In addition to restoring a 
degraded ecosystem’s functions and values, the restoration approach also recognizes that existing 
and planned infrastructure is a legitimate feature of the human environment and should co-exist 
compatibly with the natural features of ecosystems in which they are placed.  Therefore, existing 
land use constraints and opportunities were considered during the development of the conceptual 
restoration alternatives. 

2.3.4 Preliminary Design and Cost Estimating 

Preliminary design as conducted using Micro-Station computer-aided drafting and design tools, 
at a feasibility level of detail.  This was then used in the development of cost estimates for 
alternative measures developed in problem solving.  This is discussed in greater detail in 
following sections of the report and in the Engineering Design Appendix. 

2.3.5 Economic Evaluations 

The economics of the watershed were evaluated using the Corps’ “Flood Damage Assessment” 
(FDA) methodology.  This tool evaluates existing values of structures and contents in the 
watershed, potential emergency expenditures, disruptions in transportation costs, and other 
flood-related costs.  Use of this tool was important to understand the extent of the flood problem, 
and where and how to direct measures that might significantly reduce future expenditures 
directed at this issue. 
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2.4 Watershed Land Use 

Historically, land uses within the San Juan Creek watershed were primarily agricultural or 
livestock-oriented.  Agriculture was conducted along the floodplains of San Juan and lower 
Trabuco Creek.  Upland areas were used for grazing.  During the past 35 years, rapid urban 
development with the associated infrastructure (e.g., roads, underground conduits, etc.) has 
occurred.  These developments, primarily residential, centered in the communities of Mission 
Viejo, Leisure World, Laguna Hills, Rancho Santa Margarita, Laguna Niguel, Aliso Viejo, Lake 
Forest, and areas along San Juan Creek and I-5.  Figure 1 shows a map of land use as it currently 
exists. 

As shown in Figure 1, downstream land uses are primarily urban.  This portion of the watershed 
contains single- and multiple-family dwelling, as well as, commercial and industrial uses such as 
shopping centers and business parks.  In the northwestern portion of the watershed, suburban 
communities dominate the landscape.  Land use rapidly changes further east in the 
unincorporated areas of the county, the majority of which is open space.  However, pockets of 
other land uses exist within this area, including rural and suburban residential communities to the 
north, mineral extraction, recreation, agriculture, and business parks.  Examples of common land 
uses present within the San Juan Creek watershed are presented in Table 5. 

 
Table 5 Land Use Categories – San Juan Creek Watershed 

Category Typical Uses 
Residential Single or multi-family homes; Low-density estates; Attached dwelling units (e.g., 

townhouses, condominiums, and clustered arrangements) 
Community Commercial A wide range of facilities for convenience goods and retail trade (e.g., 

supermarkets, restaurants, movie theaters, and banks) 
Public Facilities Include civic buildings, junior colleges, military installations, hospitals, solid 

waste facilities, water facilities, and sewer facilities 
Open Space Major parks, beaches, forests, harbors, agricultural lands, and reserve areas 
Urban Activity Identifies locations intended for high-intensity mixed-use development including 

residential, commercial, office, industrial park, materials recovery/recycling 
facility, civic, cultural, educational facilities, and childcare facilities 

Source: Orange County General Plan, as amended 
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Figure 1. San Juan Creek Watershed Land Use – Present Condition 
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Future land use within the San Juan Creek watershed, shown in Figure 2, will generally be 
consistent with existing patterns, with the most intensive residential and commercial uses 
occurring in the downstream portions of the watershed.  Construction of new roadways within 
the watershed will accompany development of the remaining privately-held portions of the 
watershed.  As the County continues to grow, the pressure on local resources will increase.  
Urbanization affects agriculture, parkland, wildlife habitat, and natural vegetation most directly, 
since these resources often compete with development of the same land.   

Currently, local, state, and Federal agencies, in cooperation with local landowners, are engaged 
in a coordinated land and natural resource conservation planning effort to address future 
development within a 91,000-acre portion of southern Orange County.  The three planning 
processes underway are as follows: (1) an amendment to the County’s General Plan and zone 
change; (2) development of a Special Area Management Plan/Master Streambed Alteration 
Agreement (SAMP/MSAA); and (3) development of a Natural Community Conservation 
Plan/Habitat Conservation Plan (NCCP/HCP).  As shown in Figure 2, the NCCP reserve system 
currently encompasses approximately 114 hectares (281 acres) of the San Juan Creek watershed.  
Approximately 2,062 hectares (5,095 acres) are proposed to be included as designated 
NCCP/SAMP reserve system. 

While change in the extent and distribution of development from the County’s current General 
Plan may be expected, little change in the overall impacts of development on either peak 
discharges or baseflow are anticipated.  This is partly due to the limited amount of land 
remaining in the watershed that is suitable for intensive development, but more importantly due 
to the County requirement for on-site detention of stormwater.  These requirements state that all 
development of open space must result in no significant increase in either the peak discharge or 
volume of floodwater released to downstream channels.  It is expected that re-development of 
property in the watershed will be subject to similar regulation. 

Similarly, baseflow is not expected to change significantly from existing conditions.  Although 
landscape irrigation is expected to increase slightly in extent from existing conditions, this is 
expected to be offset to some extent by a decrease in the magnitude of irrigation in other 
previously developed areas due to a gradual change to more efficient watering techniques and a 
general public awareness of water conservation needs in a changing environment. 
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Figure 2. San Juan Creek Watershed Land Use – Future Condition 
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2.4.1 Recreation 

The size and natural diversity of the landscape in the San Juan Creek watershed produces 
numerous opportunities for public recreation, education, and environmental awareness.  
Recreational facilities available throughout the watershed include bird watching, fishing, hiking, 
jogging, surfing, golfing, and mountain bike riding, among others. 

Regionally, the watershed contains a variety of recreational facilities managed by Federal, state, 
and local agencies, as well as some private institutions.  Recreational opportunities are found 
throughout the watershed from the rugged foothills of the Santa Ana Mountains to the shores of 
the Pacific Ocean at Dana Point and Capistrano Beach.  The significant recreational facilities 
adjacent to or near major tributaries of the San Juan Creek watershed are listed in Table 6.  Other 
recreational facilities including parks, tennis facilities, walking/hiking trails, bicycling 
trails/paths, swimming pools, senior centers, and team sport facilities including baseball, 
football, soccer, and volleyball are located within the watershed, but are too numerous to list 
here.  Brief descriptions of the more prominent recreational facilities in the watershed follow the 
next paragraph. 

Little future expansion of existing park areas is anticipated.  As open space greatly diminishes, 
and what remaining open land in private hands is converted to development, there will be little 
opportunity for linkage amongst these disparate areas.  Much of the parkland in the watershed 
resides in its upper reaches, and is therefore disconnected from downstream portions of the 
watershed and the ocean.  County parks currently serve an important function in providing 
connection between the upper reaches contained in the National Forest, with lower reaches of the 
watershed.  Despite the existence of these significant upper lands that will remain removed from 
development pressure, the best that can probably be expected in the future is to establish spaced 
refuges between the ocean, dispersed lower park areas, the large park areas in the upper reaches 
of the watershed.  Unfortunately impacts to park areas must be expected to increase, as 
population pressure increases in nearby developed areas.  Avoidance of unacceptable impacts, 
perhaps by limiting access and numbers, may be a reality of future park management activities.  
Limited wildlife corridor preservation may still be possible along San Juan Creek upstream of 
the lined channel segment, as a product of the various habitat conservation plans in development.  
This concept may be no longer possible for certain tributaries, in particular Oso Creek.  In 
addition, any expectation of large-scale ecosystem preservation in privately held lands is 
probably not economically possible, due to the value of remaining open space in the watershed.  
However, habitat protection of lands that contain threatened and/or endangered species is another 
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matter.  Much of this land is riparian, and may be expected to be preserved in one form or 
another.  The realities of conflicting expectations in the San Juan watershed strongly constrain 
plan formulation in later phases of this study.  This is discussed in more detail in the plan 
formulation section of the report. 

2.4.1.1 Cleveland National Forest 

The Cleveland National Forest is a large wilderness area that extends from just north of the U.S. 
Mexican Border to the City of Corona.  It contains several mountain ranges including the Santa 
Ana Mountains, the Palomar Mountains, the Laguna Mountains, and others.  It is divided into 
three separate and distinct districts: the Trabuco District, the Palomar District, and the Descanso 
District.  The only district that overlaps onto the San Juan Creek watershed is the Trabuco 
District.  The other two districts are located solely within the boundaries of San Diego County. 

Recreational opportunities within the Cleveland National Forest in the San Juan Creek watershed 
include camping, picnicking, hiking, backpacking, mountain bike riding, and wildlife 
observation.  There are several facilities within the watershed that accommodate these activities.  
All these facilities are located either adjacent to Highway 74, or near Highway 74 along a small 
side road.  Brief descriptions of the recreational facilities provided for those operated by the U.S. 
Forest Service are shown in Table 7.  Ortega Oaks Campground is an additional facility located 
along Highway 74 within the Cleveland National Forest, but it is privately owned and operated. 
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Table 6 Parks and Recreational Facilities Linked to San Juan Creek and Tributaries 
Facility Location Management Recreational Opportunities Tributary 

Cleveland National Forest Southeastern Orange County. United States National Forest 
Service. 

Camping, hiking, wildlife viewing, 
bicycling, photography. 

San Juan, Trabuco, 
Bell Canyon 

O’Neill Regional Park Along Trabuco Creek from Live Oak 
Road/Trabuco Canyon Road to just south of Oso 
Parkway. 

County of Orange, Dept. of 
Harbors, Beaches and Parks. 

Camping, hiking, wildlife viewing, 
bicycling, photography. 

Trabuco 

Ronald W. Caspers 
Regional Park 

Along Ortega Highway and San Juan Creek from 
the Cleveland National Forest to Cañada 
Gobernadora. 

County of Orange, Dept. of 
Harbors, Beaches and Parks. 

Camping, hiking, wildlife viewing, 
bicycling, photography. 

San Juan, 
Bell Canyon 

Thomas S. Riley Wilderness 
Park 

At eastern end of Oso Parkway between Cañada 
Gobernadora and Canada Chiquita Creeks. 

County of Orange, Dept. of 
Harbors, Beaches and Parks 

Hiking, wildlife viewing, bicycling, 
photography 

Between Chiquita 
and Cañada 
Gobernadora 

Doheny State Beach City of Dana Point at San Juan Creek ocean 
outfall. 

State of California, 
Department of Parks and 
Recreation. 

Camping, surfing, swimming, 
walking, sunbathing, picnicking, 
volleyball. 

San Juan 

Audubon Starr Ranch 
Sanctuary 

Bell Canyon near Dove Canyon. National Audubon Society Research, guided tours, workshops Bell Canyon 

Descanso Park Paseo Adelanto at Trabuco Creek confluence with 
San Juan Creek 

City of San Juan Capistrano Walking, picnicking, children 
recreational area. 

San Juan, Trabuco 

Oso Viejo Community 
Park/Jeronimo Open Space 

Between Jeronimo Road and La Paz Roads near 
Marguerite Parkway. 

City of Mission Viejo Hiking, picnicking, bicycling, 
various sports activities (site of the 
World Cup Soccer Center). 

Oso 

Cook Park Calle Arroyo & La Novia Ave. along San Juan 
Creek. 

City of San Juan Capistrano Walking, picnicking, wildlife 
viewing. 

San Juan 

Cook Park Cordova Calle Arroyo & Via Estenaga City of San Juan Capistrano Walking, picnicking, wildlife 
viewing. 

San Juan 

Lake Mission Viejo Between Alicia Parkway, Marguerite Parkway, 
and Olympiad Road. 

City of Mission Viejo Walking, paddle boating, bicycling. Oso 

San Juan Hills Golf Course San Juan Creek Road in the City of San Juan 
Capistrano 

Private Golfing San Juan 

Mission Viejo Golf Course Oso Parkway in the City of Mission Viejo. Private Golfing Oso 
Casta Del Sol Golf Course Marguerite Parkway in the City of Mission Viejo. Private Golfing Oso 
Tijeras Creek Golf Club Along Tijeras Creek and Antonio Parkway in 

Rancho Santa Margarita. 
Private Golfing Trabuco, Tijeras 

Coto De Caza Golf Course 
and Country Club 

Along Cañada Gobernadora Creek in Coto De 
Caza. 

Private Golfing, Tennis Oso 
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Table 7 Recreational Facilities within the Cleveland National Forest 

Facility 
Elevation 

(ft) Camp Units 
Group 

Camp Units Picnic Sites 
Year-long (Y) or 
Seasonal (S) Use 

Blue Jay 3400 55 0 0 Y 
El Cariso North 2600 24 0 4 Y 
Falcon 3300 0 3 0 Y 
Upper San Juan 1800 18 0 0 Y 
Lower San Juan 1800 0 0 8 Y 

 

2.4.1.2 O’Neill Regional Park/Arroyo Trabuco 

O’Neill Regional Park is a 3,100-acre wilderness area situated along Trabuco and Live Oak 
Creeks in the northeastern portion of the City of Mission Viejo.  Arroyo Trabuco is an addition 
to O’Neill Regional Park and consists of 935 acres of relatively pristine land, which is currently 
maintained as a wilderness preserve.  The Arroyo Trabuco Park is located immediately adjacent 
to O’Neill Park on the downstream end of Trabuco Creek.  Overall, the two parks extend from 
just downstream of Oso Parkway Bridge up to Live Oak Canyon Road and Trabuco Canyon 
Road.  The total size of the two parks is over 4,000 acres, most of which is situated within the 
area known as Plano Trabuco.  The park is heavily wooded with coastal live oak and sycamore 
trees.  Hillsides surrounding the park are filled with cactus, wild buckwheat, sagebrush, and 
chaparral of scrub oak, buckthorn, and mountain mahogany.  Trabuco Creek and several smaller 
tributaries meander through the park, flowing in winter and early spring, but are usually dry 
during summer and fall. 

O’Neill Park serves both as an overnight camping facility and has day/picnic use.  These 
facilities are located in the northernmost portion of the park near the confluence of Trabuco and 
Live Oak Creeks.  The picnic area provides for single and group uses and contains picnic tables, 
barbecues, a large turf area, horseshoe pits, and playground equipment.  The park facilities also 
offer other recreational opportunities including an equestrian campground, an arena, and 32 
kilometers (20 miles) of equestrian trails. 

2.4.1.3 Ronald W. Caspers Wilderness Park 

Caspers Wilderness Park is a 7,600-acre, protected wilderness preserve nestled among the river 
terraces and sandstone canyons of the western coastal Santa Ana Mountains.  The park is located 
about 13 kilometers (8 miles) inland from Interstate 5 along Highway 74.  The park extends on 
both sides of Highway 74 between the confluences of San Juan Creek with Bell Canyon and Hot 
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Springs Creeks.  The park’s many fertile valleys are overtly complemented by specimen groves 
of native Coastal Live Oak and magnificent strands of California Sycamore.  These areas are 
further accentuated by seasonal wildflower displays and running streams.  Wildlife is abundant 
and can be readily viewed from any of the parks numerous trails. 

Caspers Wilderness Park affords the visitor numerous opportunities for primitive forms of 
recreation such as camping, picnicking, hiking, horseback riding, mountain biking, photography, 
nature study, and astronomy.  The park has campgrounds, restrooms and showers, picnic areas, 
an equestrian campground, and hiking and equestrian trails.  The park has 82 individual camp 
sites and two group sites.  The Visitor Center offers the park user an insight into the park’s 
history, wildlife, and plant life. 

2.4.1.4 Thomas F. Riley Wilderness Park 

Thomas F. Riley Wilderness Park is a 475-acre wilderness park that is popular with hikers, 
equestrians, and mountain bikers.  The park is a designated wildlife and plant sanctuary.  The 
terrain is large, open, grassy slopes; deep Oak/Sycamore groves (home to at least 16 Heritage 
Oaks); and a small seasonal pond, which is surrounded by Coastal Sage habitat.  Two seasonal 
creeks are present within the park. 

Recreational use of the park is restricted to day use only with parking available for 60 vehicles, 
including horse trailer rigs.  For the equestrians, there are four pipe corrals and a watering 
fountain.  The park offers seven interlinking trails, totaling over 8 kilometers (5 miles).  Trails 
range from single track to wide multipurpose dirt roads, which were once used by ranch wagons 
during the 1800s. Also available are amenities for picnicking, portable restrooms, and drinking 
fountains.  To preserve its viable ecosystem, no dogs are permitted in the park, assuring that the 
resident wildlife population will not be stressed by their presence.   

The park office houses a visitors center and a volunteer operated gift shop.  There are also 
opportunities for Scout patch and badge programs, Eagle Scout projects, community service 
projects, Junior Ranger programs (6 weeks long), classroom outreach, and outdoor education for 
all school levels. 

2.4.1.5 Doheny State Beach 

Doheny State Beach is a 62-acre park operated by the California State Parks.  It is located at the 
ocean outfall of San Juan Creek on both the north and south sides of the creek in the City of 
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Dana Point.  The park is divided into three parts.  The portion of the park on the north side of 
San Juan Creek is reserved for day use only with a sandy beach, grassy areas, numerous trees, 
170 picnic tables, 99 barbecue grills, and 5 fire rings.  This area is adjacent to Dana Point 
Harbor.  Just south of San Juan Creek is a campground with 122 single unit campsites, full 
service restrooms, and a sandy beach.  The third area, just south of the campground, is another 
day use area with a long stretch of sandy beach, volleyball courts, and 33 fire rings. 

2.4.1.6 Audubon-Starr Ranch Sanctuary 

The Starr Ranch is operated as a 4,000-acre wildlife preserve by the National Audubon Society.  
It is located adjacent to the Dove Canyon development along Bell Creek in the upper portion of 
the Bell Creek watershed.  Access to the park is via Plano Trabuco Road and Bell Canyon Road. 

The Starr Ranch Sanctuary encompasses the unique mosaics of Mediterranean climate habitats 
that were once, before the spread of urbanization, typical of Southern Californian landscapes, 
including coastal sage scrub, grasslands (perennial bunchgrass and annual), oak woodland, 
chaparral, and riparian woodland.  In addition to acting as a wildlife preserve, the sanctuary is 
used as a fully operational field station for the study of native flora and fauna.  Currently, there 
are 12 active research projects at Starr Ranch by 10 different universities and public agencies. 

Although Starr Ranch is closed to the general public, the sanctuary offers several public outreach 
programs including volunteer-docent-led nature walks, video screenings, workshops, adult and 
children summer programs, and university classes. 

2.5 Watershed Geology 

2.5.1 Regional Topography 

The San Juan Creek watershed (Figure 3) is located in southern Orange County, California. The 
watershed encompasses a drainage area of approximately 456 square kilometers (176 square 
miles) extending from the Cleveland National Forest in the Santa Ana Mountains to the Pacific 
Ocean at Doheny State Beach near Dana Point Harbor.  The upstream tributaries of the 
watershed flow out of steep narrow canyons.  As the streams flow, they coalesce and widen out 
into several alluvial floodplains.  Overall, the basin is comprised of 23 canyons, which include 
Trampas, Verdugo, Lucas, Bear, Morrell, Decker, Long, Lion, Hot Springs, Cold Spring, Dove, 
Bell, Crow, Gobernadora, Chiquita, Horno, Trabuco, Tijeras, Holy Jim, Falls, Hickey, Live Oak, 
and Oso Canyons. 
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Figure 3. San Juan Creek Watershed Map 
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Elevations range from 1,733 meters (5,687 feet) on Santiago Peak to sea level at the mouth of 
San Juan Creek.  Stream gradients range from approximately 19 percent (189 meters per 
kilometer / 1,000 feet per mile) in Holy Jim Canyon to less than 0.4 percent (3.79 meters per 
kilometer / 20 feet per mile) near the San Juan Creek ocean outfall. The San Juan Creek 
watershed is bounded on the north by the Aliso Creek and Salt Creek watersheds, and on the 
south by the San Mateo Creek watershed (with additional small drainages within residential 
neighborhoods of San Clemente which drain directly to the ocean). The Lake Elsinore 
watershed, which is a tributary of the Santa Ana River watershed, is adjacent to the eastern edge 
of the San Juan Creek watershed. 

2.5.2 Regional Geology 

The San Juan Creek watershed lies on the western slopes of the Santa Ana Mountains and the 
Lomas de Santiago, or Santiago Hills.  This range is part of the Peninsular Ranges which extend 
from the tip of Baja California northward to the Palos Verdes peninsula and Santa Catalina 
Island.  The geology of the San Juan Creek watershed region is complex and has been dominated 
by alternating periods of depression and uplift, mass wasting and sediment deposition.  The 
portion of the Santa Ana Mountains in which San Juan Creek and its tributaries rise is composed 
of igneous and sedimentary rocks of Jurassic age and younger.  The exposed rocks in the 
mountains are slightly metamorphosed volcanics, which have been intruded by granites, gabbros, 
and tonalites of Cretaceous age.  Overlying these rocks are several thousand stratigraphic feet of 
sandstones, siltstones, and conglomerates of Upper Cretaceous age. 

Sedimentary rocks of Tertiary age are found between the Santa Ana Mountains, their foothills, 
and the Pacific Ocean.  The rocks are at least 6,100 meters (20,000 feet) thick and are described 
as marine and non-marine sandstones, limestones, siltstones, shales, and conglomerates, overlain 
by Quaternary stream terrace deposits, Holocene stream channel and landslide material.  The 
geologic structures of San Juan Creek and the various tributaries are discussed below. 

2.5.2.1 San Juan Creek, Upstream of Bell Canyon 

San Juan Creek rises at an elevation of 1,554 meters (5,100 feet) on the southwest edge of the 
Santa Ana Mountains.  The stream flows through bedded sedimentary rocks, intrusive igneous 
rock, volcanics, streambed alluvium, and terrace deposits ranging in age from Jurassic to 
Tertiary.  The Aliso fault which trends northwest-southeast, crosses the creek about a mile below 
where the stream originates.  The Mission Viejo fault crosses San Juan Creek about three miles 
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upstream of the confluence with Bell Canyon.  This fault separates the Cretaceous sediments 
(upstream) from the Tertiary sediments (downstream).  The sedimentary rocks of Cretaceous age 
are from the Williams Formation, the Bedford Canyon Formation, and the Trabuco Formation, 
described as interbedded siltstone and conglomerates, slaty siltstones, and graywackes and 
massive sandy/silty conglomerates.  The sedimentary rocks of Tertiary age are from the Santiago 
Formation, described as sandstone with interbedded siltstones.  The intrusive igneous rocks are 
described as granites, tonalites, gabbros, and granodiorites also of Cretaceous age.  The volcanics 
are known as the Santiago Peak Volcanics of Jurassic age and contain a mixture of various types 
of extrusive rocks, described as tuffs, flow breccias, and andesites, some of which have been 
slightly metamorphosed.  San Juan Creek flows through an alluvial valley, varying in width from 
457 to 914 meters (1,500 to 3,000 feet), which contains Holocene alluvium and Pleistocene 
terrace deposits for two miles upstream and one mile downstream of Lucas Canyon. 

2.5.2.2 San Juan Creek, Downstream of Bell Canyon 

Downstream of the confluence with Bell Canyon, for an approximate seven-mile reach to San 
Juan Capistrano, the stream flows through bedded sedimentary rocks.  The sedimentary rocks are 
from the Silverado and Santiago formation of Tertiary age and are described as conglomerates, 
fanglomerates, and cross-bedded sandstones.  The average width of the San Juan Creek 
floodplain in this reach is 1,220 meters (4,000 feet).  In San Juan Capistrano and vicinity, San 
Juan Creek flows through an alluvial valley approximately 2,590 meters (8,500 feet) wide before 
flowing through the breached San Joaquin Hills into the Pacific Ocean at Doheny State Beach.  
The alluvial valley contains Holocene alluvium, landslide deposits, and Pleistocene terrace 
deposits.  The San Joaquin Hills contain sedimentary rocks, described as sandstones, siltstones, 
conglomerates, and shales from the Capistrano Formation and the Santiago Formation of 
Tertiary age.  These rocks are often mantled or covered with terrace deposits and landslide 
deposits, described as silts, sands, and gravels of Pleistocene and Holocene age.  The length of 
the stream below Bell Canyon is about 16.1 kilometers (10 miles). 

2.5.2.3 Trabuco Creek 

Trabuco Creek rises in the Santa Ana Mountains at an elevation of 1,314 meters (4,310 feet), at 
the base of Trabuco Peak, and flows south-southwest through igneous and sedimentary rock of 
Jurassic age and younger.  The exposed rocks in the mountains are slightly metamorphosed 
volcanics from the Santiago Peak Volcanics, which have been intruded by granites, gabbros, and 
tonalites of Cretaceous age.  Overlying these rocks are several thousand feet of sandstones, 
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siltstones, and conglomerates of Upper Cretaceous age.  The contract between the Cretaceous 
and the Tertiary sediments lies about 1.6 kilometers (1 mile) downstream of where the creek 
originates.  The creek flows out of these mountains through a narrow canyon for about 1.6 
kilometers (1 mile) into the “Plano Trabuco,” an alluvial terrace about 6.5 to 8 kilometers (4 to 5 
miles long), and about 1.6 kilometers (1 mile) wide.  The foothills on each side of this valley are 
composed of sedimentary rocks described as sandstone, silty sandstone, and conglomeratic 
sandstone of Tertiary age.  Downstream of the “Plano Trabuco,” the stream narrows as it flows 
through more resistant beds of sedimentary rock, until about 3.2 kilometers (2 miles) upstream of 
downtown San Juan Capistrano where Oso Creek meets and flows into Trabuco Creek.  Trabuco 
Creek then flows south for another 3.2 kilometers (2 miles) to the confluence with San Juan 
Creek, which then flows on to the Pacific Ocean.  The total stream length of Trabuco Creek is 
about 40 kilometers (25 miles) from the headwaters to the confluence with San Juan Creek. 

2.5.2.4 Oso Creek 

Oso Creek rises about 11.3 kilometers (7 miles) upstream of Mission Viejo in the foothills of the 
Santa Ana Mountains at an elevation of 491 meters (1,610 feet).  The stream flows almost south-
southeast until the confluence with Trabuco Creek, about 3.2 kilometers (2 miles) upstream of 
downtown San Juan Capistrano.  For its entire length, the Oso Creek floodplain is generally less 
than 610 meters (2,000 feet) wide.  It is bordered on each side by sedimentary rocks, described as 
sandstones, arkosic sandstone, mudstones, siltstones, siliceous shales, breccias, and 
conglomerates of the Capistrano, Vaqueros, Monterey, Sespe, Topanga, and Niguel Formations 
of Tertiary age.  The total stream length of Oso Creek is about 21.7 kilometers (13.5 miles), from 
the headwaters to the confluence with Trabuco Creek. 

2.5.2.5 Lucas Canyon Creek 

Lucas Canyon Creek rises at an elevation of 872 meters (2,680 feet) on the slopes of Sitton Peak 
in Riverside County.  The stream flows 3.2 to 4.8 kilometers (2 to 3 miles) west in Orange 
County, then flows southwest for 6.4 kilometers (4 miles) to the confluence with San Juan Creek, 
about 11.3 kilometers (7 miles) north and east of San Juan Capistrano.  For the first few 
kilometers, the stream flows through narrow rock canyons. The streambed widens for the last 3.2 
kilometers (2 miles) to about 122 to 152 meters (400 to 500 feet) in width until the confluence.  
The creek flows through the Santiago Peak Volcanics of Jurassic age, which are composed of 
metamorphosed volcanic flows, dikes, pyroclastic rocks, and interbedded sediments and the 
Trabuco Formation of Late Cretaceous age, which is composed of non-marine conglomerates.  
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The Lucas Canyon Creek floodplain contains Holocene alluvium, landslide deposits, and 
occasional Pleistocene terrace deposits. 

2.5.2.6 Bell Canyon Creek 

Bell Canyon Creek rises in the Santa Ana Mountains at an elevation of about 1,220 meters 
(4,000 feet) at the western slopes of Los Pinos Peak, elevation 1,375 meters (4,510 feet). The 
stream flows west for about 8 kilometers (5 miles) and south for about 16 kilometers (10 miles) 
before joining San Juan Creek about 12 kilometers (7.5 miles) upstream and east of San Juan 
Capistrano. The creek rises and flows through a narrow canyon for the first few thousand feet, 
widens to about 152 meters (500 feet) until the confluence with Dove Creek, then widens again 
to an alluvial valley of about 305 meters (1,000 feet) for the next 11.3 kilometers (7 miles) until 
the confluence with San Juan Creek. Bell Canyon Creek rises and flows for the first few miles 
through the Bedford Canyon Formation of Jurassic age, composed of slightly metamorphosed 
sedimentary rocks described as slaty siltstone and graywacke. The creek crosses the Aliso Fault, 
which lies about 8 kilometers (5 miles) south of the headwaters of the creek and separates the 
Jurassic rocks from the Cretaceous rocks. The Cretaceous rocks are from the Williams and Ladd 
Formation and are described as sandstones and conglomerates. The creek flows over the Mission 
Viejo fault 4.8 kilometers (3 miles) further downstream. This fault separate the rocks of 
Cretaceous age from those of Tertiary age. The Tertiary rocks are from the Silverado and 
Santiago Formation and are described as sandstones with interbedded claystones, arkosic 
sandstones, and conglomerates. The wide alluvial valley contains Holocene alluvium, landslide 
deposits and Pleistocene terrace deposits.  

2.5.2.7 Verdugo Canyon Creek 

Verdugo Canyon Creek rises in the foothills of Sitton Peak in Riverside County at an elevation 
of about 2,400 feet and flows northwest for 1.6 kilometers (1 mile), then turns and flows 
southwest for 8 kilometers (5 miles) to the confluence with San Juan Creek, which is about 8.8 
kilometers (5.5 miles) northeast of San Juan Capistrano.  The floodplain for this stream is very 
narrow as it rises through rocky canyons, until the stream flows southwest when it widens to 152 
meters (500 feet) until about 1.6 kilometers (1 mile) from the confluence, when the stream 
becomes approximately 305 meters (1,000 feet) wide.  The creek rises and flows through the 
Trabuco, Ladd, and Williams formations, all of Upper and Late Cretaceous age. These sediments  
are composed of conglomerates, marine shales, conglomeratic limestone, bituminous sandstone, 
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and sandstone with interbeds of siltstone and fossiliferous sandstone.  The Verdugo Canyon 
Creek floodplain contains Holocene alluvium and occasional Pleistocene terrace deposits. 

2.5.2.8 Cañada Gobernadora Creek 

Cañada Gobernadora Creek rises near the base of the Santa Ana Mountains at an elevation of 
about 317 meters (1,040 feet).  The stream flows south for about 13.7 kilometers (8.5 miles) 
before joining San Juan Creek about 6.4 kilometers (4 miles) upstream and northeast of San Juan 
Capistrano.  The floodplain for this stream is generally less than 213 to 244 meters (700 to 
800 feet) wide, with a maximum width of 366 meters (1,200 feet).  For the first 6.4 kilometers 
(4 miles), the creek rises and flows through the Sespe Formation of Tertiary age, which is 
composed of non-marine conglomeratic coarse sandstone with thin interbeds of clayey and sandy 
siltstones.  For the next 6.4 kilometers (4 miles), the creek flows through the Santiago Formation, 
also of Tertiary age, composed of interbedded marine sandstones, siltstones, and claystones.  The 
Cañada Gobernadora Creek floodplain contains Holocene alluvium, landslide deposits, and 
Pleistocene terrace deposits. 

2.5.2.9 Cañada Chiquita Creek 

Cañada Chiquita Creek rises at an elevation of about 305 meters (1,000 feet), near the Plano 
Trabuco, and flows southwest for 1.6 kilometers (1 mile), then due south for about 9.7 
kilometers (6 miles) to the confluence with San Juan Creek about 1.6 kilometers (1 mile) west of 
Cañada Gobernadora Creek.  The floodplain for this stream is only a few hundred feet wide for 
the first 4 kilometers (2.5 miles) then widens to about 305 meters (1,000 feet) until the 
confluence with San Juan Creek.  For the first four miles, the creek rises and flows through the 
Sespe Formation of Tertiary age, which is composed of non-marine conglomeratic coarse 
sandstone with thin interbeds of clayey and sandy siltstones.  For the next two miles, the creek 
flows through the Santiago Formation, also of Tertiary age, composed of interbedded marine 
sandstones, siltstones, and claystones.  The Cañada Chiquita Creek floodplain contains Holocene 
alluvium, landslide deposits, and occasional Pleistocene terrace deposits.  The Cristianitos fault, 
which trends northwest-southeast, crosses San Juan Creek at the confluence with Cañada 
Chiquita Creek. 

2.5.2.10 Tijeras Creek 

Tijeras Canyon Creek rises on the Plano Trabuco, one mile south of the mouth of Trabuco 
Canyon in the foothills of the Santa Ana Mountains.  The creek rises at an approximate elevation 
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of 564 meters (1,850 feet) and flows southwest along the eastern edge of the Plano Trabuco for 
about 10.5 kilometers (6.5 miles) until the confluence with Arroyo Trabuco, approximately three 
miles east of Mission Viejo. (Arroyo Trabuco Creek continues to flow southwesterly for another 
10.5 kilometers (6.5 miles) prior to meeting Oso Creek and flowing to San Juan Capistrano).  
Tijeras Canyon Creek flows through a floodplain varying in width from a rocky narrow canyon 
where it rises to one mile wide in the Plano Trabuco to 61 meters (200 feet) wide at the 
confluence with the Arroyo Trabuco.  The creek rises in the Trabuco Formation of Upper 
Cretaceous age, which is composed of conglomerates, then flows through older alluvial deposits 
in the Plano Trabuco described as silts, sands, and gravels.  Further downstream where the 
stream hugs the left bank of the Plano Trabuco, the stream flows through both Pleistocene terrace 
deposits, the Vaqueros Formation, and the Sespe Formation, both of Tertiary age.  The 
Pleistocene terrace deposits consist of silt, sand, and gravel.  The Vaqueros Formation consists of 
arkosic sandstone with thin interbeds of siltstone and shale, while the Sespe Formation consists 
of non-marine coarse sandstone with thin interbeds of clayey and silty sandstones.  For the last 
few miles to the confluence, the stream flows through Holocene and older alluvial deposits, 
described as silts, sands, and gravels. 

2.5.3 Soils 

The evaluation of soils in the watershed is important in the understanding of how they might 
affect slope stability, channel stability, structure installation and stability, and also how they 
might impact ecosystem restoration options.  Soils affect water retention, permeability for 
groundwater recharge purposes, and determine suitability for different types of vegetation in 
native vegetation re-establishment.   

The U.S. Department of Agriculture divides Orange County for the purposes of soil 
classifications and surveys as follows:  A narrow strip of beaches and tidal flats along the coast; 
an area of terraces and rolling foothills extending from the coast to the base of the Santa Ana 
Mountains and the alluvial floodplains (USDA, 1978).  

Soils of the alluvial floodplain and fans are very deep and have smooth surfaces, extend on 
gradually decreasing gradients towards the ocean, and often terminate in tidal flats.  The soils in 
the lower parts of the plains and in the basins are naturally poorly drained to somewhat poorly 
drained.  The soils at higher elevations are well drained.  These are the most productive 
agricultural soils in the area.  
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In their “General Soil Map,” the USDA Report (USDA, 1978) shows a general description of six 
different “soil associations” in the study area.  The numbers given with the soil types are 
assigned by the USDA and indicate soils association.  Numbers not shown are soils not found in 
the study area.  The map describes the soils along the streambeds, the alluvial plains, the 
foothills, and the Santa Ana Mountains as: 

 
Table 8 Soil Associations in the Study Area 

SOMEWHAT EXCESSIVELY DRAINED TO POORLY DRAINED, NEARLY LEVEL TO MODERATELY 
SLOPING SOILS ON ALLUVIAL FANS AND FLOOD PLAINS AND IN BASINS OF THE COASTAL 
PLAINS. 
 
SA #3. Metz-San Emigdio association: Nearly level, somewhat excessively drained and well drained, calcareous 
loamy sands and find sandy loams on alluvial fans and flood plains. 
 
SA #4. Sorrento-Mocho association: Nearly level to moderately sloping, well drained sandy loams, loams, or clay 
loams on alluvial fans and flood plains.   
MODERATELY WELL DRAINED, NEARLY LEVEL TO MODERATELY STEEP SOILS OF THE COASTAL 
TERRACES 
 
SA #5.  Myford association: Nearly level to moderately steep, moderately well drained sandy loams that have a 
strongly developed subsoil on terraces.  
 
SOMEWHAT EXCESSIVELY DRAINED AND WELL DRAINED, STRONGLY SLOPING TO VERY STEEP 
SOILS OR THE COASTAL FOOTHILLS 
 
SA #6.  Alo-Bosanko association:  Strongly sloping to steep, well drained clays on coastal foothills. 
 
SA #7.  Cieneba-Anaheim-Soper association: Strongly sloping to very steep, somewhat excessively drained and well 
drained sandy loams, loams, clay loams, gravelly loams, and cobbly loams on coastal foothills. 
 
SOMEWHAT EXCESSIVELY DRAINED AND WELL DRAINED, STRONGLY SLOPING TO VERY STEEP 
SOILS OF THE SANTA ANA MOUNTAINS. 
 
SA #8.  Friant-Cieneba-Exchequer association: strongly sloping to very steep, somewhat excessively drained and 
well drained fine sandy loams, sandy loams, and gravelly silty loams on mountains. 
 

2.5.4 Seismicity 

2.5.4.1 Faults 

The study of faults and seismicity is important chiefly for the siting of large structures, but also 
in the understanding of groundwater behavior.  The location of faults may affect where dams or 
detention basins may be sited, and in design considerations. 
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There are several Quaternary faults in the study area. The most significant is the Newport-
Inglewood-Rose Canyon fault, which is found about 9.7 kilometers (6 miles) offshore of the 
mouth of San Juan Creek. This fault, which parallels the coastline, extends from Beverly Hills in 
the Los Angeles Basin, through Long Beach and Newport Beach, southeast to Rose Canyon, 
Mission Bay, and San Diego, and is thought by some to extend to and beyond the Mexican 
Border. Two fault zones are located north and east of San Juan Capistrano.  The Cristianitos fault 
and the Mission Viejo fault.  The Cristianitos fault parallels Oso Creek in a northwest-southeast 
direction, crosses San Juan Creek about 6.4 kilometers (4 miles) east of San Juan Capistrano, and 
passes into the Pacific Ocean in San Clemente, about 11.3 kilometers (7 miles) down coast of the 
mouth of San Juan Creek.  The Mission Viejo fault zone is parallel to the Cristianitos fault zone, 
crosses San Juan Creek about 14.5 kilometers (9 miles) east of San Juan Capistrano, then passes 
offshore into the Pacific Ocean below San Mateo Point in San Diego County.  The Newport-
Inglewood-Rose Canyon fault is known to be active; the Cristianitos fault is thought by some to 
be active. 

2.5.4.2 Earthquakes 

The earliest recorded event in the project area was an earthquake which occurred near San Juan 
Capistrano in 1812, and almost demolished the nearby mission. The approximate location of the 
epicenter is not known.  The next severe event that occurred in the vicinity of the study area was 
the San Diego, Point Loma Earthquake of 1862, which was thought to have originated a few 
kilometers offshore of Point Loma.  This event, with an intensity of VII in downtown San Diego 
and a calculated magnitude of 6.5, was located about 97 to 105 kilometers (60 to 65 miles) from 
the study area.  The next strong event was the magnitude 6.3 Long Beach Earthquake of 1933. 
The epicenter of this event was about 1.6 kilometers (1 mile) offshore of the mouth of the Santa 
Ana River, between Huntington Beach and Newport Beach, about 32 kilometers (20 miles) west 
to northwest of the study area.  A magnitude 5.5 event occurred about 32 kilometers (20 miles) 
northwest of San Juan Capistrano in Upper Trabuco Canyon near Santiago Peak in the Santa Ana 
Mountains in May of 1938. 

A maximum credible event of 7.1 on the nearby Newport-Inglewood offshore portion of the 
Newport-Inglewood-Rose Canyon fault, located about 9.7 kilometers (6 miles) offshore, would 
produce a peak bedrock site acceleration of 0.39g at San Juan Capistrano. 
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2.5.4.3 Geologic Hazards 

The hillsides on both sides of San Juan Creek and all of its major tributaries contain layered 
sedimentary bedrock, which is prone to landsliding. The geologic maps published by the State of 
California, Division of Mines and Geology, indicate that the potential for landslides is high to 
moderately high along San Juan Creek or any of its tributaries, particularly in reaches where the 
canyons are very narrow (Morton et al. 1976).  Slides have occurred along all of the tributaries of 
San Juan Creek.  Recently released seismic hazard maps of the adjacent Laguna Beach 
quadrangle suggest that the surficial sediments in San Juan Creek and its tributaries have a 
potential for liquefaction. 

2.6 Water Resources 

Water resources in the San Juan Creek watershed consist of numerous components, including 
surface flows in the creeks of the watershed, subsurface groundwater, and municipal and 
industrial water supplies.  The following is a description of these water resources. 

2.6.1 Municipal and Industrial Water Supplies 

Five retail water districts provide for the water resource needs of those in the San Juan Creek 
watershed: Moulton Niguel Water District (MNWD), Santa Margarita Water District (SMWD), 
South Coast Water District (SCWD), Trabuco Canyon Water District (TCWD), and Capistrano 
Valley Water District (CVWD), a subsidiary district operated by the City of San Juan 
Capistrano.  A short description of these retail water districts is provided below.  These retail 
districts are provided potable water by the Metropolitan Water District of Southern California 
(MWD) through water wholesale agencies.  These wholesale agencies include the Coastal 
Municipal Water District, the Municipal Water District of Orange County, and the Tri-Cities 
Municipal Water District.  Non-potable water is obtained from groundwater or from use of 
treated sewage water.  This water is used to provide irrigation for golf courses, greenbelts, parks, 
and school grounds.  Wastewater treatment and disposal in the watershed is accomplished by the 
five individual water districts through their own facilities or by the South East Regional 
Reclamation Authority (SERRA), which operates a treatment plant in the City of Dana Point.  
All effluent waters from these treatment plants are directed into outfall pipelines, which deliver 
excess treated water to the Pacific Ocean.  No treated water is directed into any of the tributaries 
of the San Juan Creek watershed. 
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2.6.1.1 Moulton Niguel Water District 

The Moulton Niguel Water District (MNWD) serves about 24,500 acres with over 50,000 
connections.  MNWD provides water and wastewater services to portions of the cities of Dana 
Point, Laguna Niguel, Laguna Hills, and Mission Viejo.  Residential housing, primarily single 
family, is the predominant land use in the service area.  MNWD receives 95 percent of its 
domestic water from MWD and also operates a large recycled water system. 

2.6.1.2 Santa Margarita Water District 

The Santa Margarita Water District (SMWD) encompasses approximately 62,300 acres and 
serves about 39,000 retail customers and 4 wholesale customers.  SMWD provides water and 
wastewater services to portions of the City of Mission Viejo and the City of Rancho Santa 
Margarita as well as the unincorporated foothill area communities of Coto de Caza, Las Flores, 
and Ladera Ranch.  Due to extensive development planned in the near future within the areas 
served by SMWD, the number of retail customers is expected to increase to over 62,000 
customers by the year 2020.  SMWD receives virtually all of its domestic water from MWD 
which is derived from two sources: the Colorado River Project and the State Water Project.  
SMWD also operates an extensive water recycling system. 

2.6.1.3 Capistrano Valley Water District 

The Capistrano Valley Water District (CVWD) has recently become a subsidiary district to the 
City of San Juan Capistrano.  CVWD has over 10,000 service connections within the city and a 
small portion of the City of Dana Point.  The CVWD service area is primarily residential with 
some commercial uses. 

2.6.1.4 South Coast Water District 

The South Coast Water District (SCWD) serves portions of Dana Point, Laguna Beach, and San 
Clemente.  The SCWD recently consolidated with the former Dana Point Sanitary District and 
Capistrano Beach Water District.  SCWD receives 100 percent of its domestic water from MWD. 

2.6.1.5 Trabuco Canyon Water District 

The Trabuco Canyon Water District (TCWD) encompasses approximately 9,100 acres and 
connects with over 4,000 residential, agricultural, and forestland customers in unincorporated 
areas of southeastern Orange County.  In addition, 441 acres of the Cleveland National Forest are 
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within the TCWD service area.  The developed areas within TCWD are primarily residential 
with some agricultural uses (mostly commercial nurseries).  TCWD has some groundwater 
supply, but most of its domestic water is from MWD.  TCWD also has a small recycled water 
system. 

2.6.1.6 South Orange County Water Authority 

The South Orange County Water Authority (SOCWA) is a joint powers authority formed in 1999 
to provide regional wastewater collection, treatment, and disposal at a treatment plant in Dana 
Point.  This plant has a treatment capacity of 2.25 million gallons per day.  The member agencies 
of SOCWA are Moulton Niguel Water District, Santa Margarita Water District, South Coast 
Water District, the City of San Juan Capistrano, and the City of San Clemente. 

2.6.2 Surface Water 

Surface waters include water flowing within San Juan Creek and its tributaries, as well as waters 
in lakes and ponds (whether creek associated or creek independent).  Historically, surface waters 
consisted primarily of the perennial creek flows in San Juan and Trabuco Creeks and the 
ephemeral flows in all of the smaller tributaries of the watershed.  These flows derived from 
stormwater runoff during the rainy season and from springs and groundwater seepage into the 
creek during the dry season. 

Due to extensive development in the Oso and Trabuco Creek watersheds, which has increased 
the impermeable surface area and decreased infiltration, ephemeral creek surface flows have 
become essentially perennial.  Since no effluent flows from wastewater treatment plants are 
placed into any of the creeks in the watershed, the principal source of these added waters is 
runoff flows from urban activities such as lawn watering (e.g.. homes, golf courses, greenbelts, 
schools) and other forms of irrigation.  While San Juan Creek itself was perennial historically, 
numerous smaller tributaries undoubtedly were not.  It is not possible to know exactly which 
tributaries did or did not have year-round water.  Increased water in the tributaries of San Juan 
Creek provides more opportunity for vegetation establishment that may not have formerly 
existed.  It also provides a source of erosion as low flows continuously acts on the bed and banks 
of the channel system and associated infrastructure such as buried pipelines, bridge abutments, 
drop structures and channel linings.  Perennial low flow carries contaminants that would 
normally remain in upper reaches down into lower reaches of the channel system, and into the 
ocean itself.  Low flow must be accounted for in formulating solutions, as it will remain a 
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problem in the future in the absence of measures such as xeriscaping on all landscaping that 
would tend to reduce the quantity of water entering the channel as through-flow. 

2.6.3 Groundwater 

Information pertaining to geohydrology has been obtained from the San Juan Basin Authority 
(SJBA) and the Metropolitan Water District of Southern California (MWD).  San Juan basin 
groundwater information is described in detail in two reports prepared for the SJBA: “San Juan 
Basin Groundwater Management and Facility Plan” prepared by NBS Lowry, and the 
“Availability of Unappropriated Water San Juan Creek Basin” prepared by Stetson Engineers 
Inc., and Boyle Engineering. 

Groundwater exists in a generally narrow, shallow alluvial valley fill that has been deposited in 
the San Juan Canyon area and its tributaries:  Trabuco, Oso, and numerous other smaller 
canyons.  Groundwater in these alluvial fill areas is unconfined.  Groundwater studies indicate 
the alluvial fill ranges from reported depths of 61 meters (200 feet) at the coast to zero at the end 
of the small alluvial fingers tributary to the main canyons. 

The main structural feature influencing groundwater movement is the Cristianitos Fault, which 
traverses the area in a north-south direction and crosses the San Juan Canyon at a narrows about 
5.6 kilometers (3.5 miles) upstream from the confluence of San Juan and Trabuco Creeks.   

This fault and narrows separate the groundwater alluvium into an upper and lower area.  The 
three basins downstream of the Cristianitos Fault, the Lower Trabuco, Middle San Juan, and 
Lower San Juan, are referred to as the “lower basins.”  The total calculated storage capacity of 
the San Juan Creek Groundwater Basin was estimated by the State Water Resources Control 
Board (SWRCB) in 1977 to be 90,000 acre-feet.  Of this, about 10,500 acre-feet are surface 
water and about 450 acre-feet are subsurface water, which flows to the ocean each year.  It is 
unknown at this point what effect these faults might have on groundwater recharge or subsurface 
flow, although it is clear tat they affect both to some degree. 

Natural recharge is estimated to be greater than 10,500 acre-feet per year.  Recharge consists of 
streambed percolation from the mainstem San Juan and Trabuco Creeks, rainfall infiltration and 
subsequent deep percolation to the water table, deep percolation of applied water from landscape 
and agricultural irrigation, and subsurface inflow from the tributary alluvial stream areas. 
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Of these sources, rainfall is the greatest recharge input component, averaging 160,000 acre-feet 
per year over the 111,000-acre basin.  Applied water from landscape and irrigation currently 
averages 35,000 to 40,000 acre-feet per year and is growing steadily with increased urbanization 
in the watershed.  Generally, the efficiency of irrigation (proportion of applied water used by the 
landscape) is in the range of 70 percent.  The percentage of irrigation lost or “irrigation return 
flow” is approximately 30 percent of the water applied.  A sizeable amount of this irrigation 
return flow ends up as non-storm streamflow in the tributary stream courses.  This has resulted in 
historically intermittent streams now exhibiting year-round flow.  

Discharge from the basin consists of well extractions, phreatophytes extractions, and subsurface 
outflow to the Pacific Ocean.  Extractions of water from the lower reaches of the basin have been 
mostly eliminated since the early 1960s due to the water quality and the importation of water.  In 
recent years, the Lower Basin has remained essentially full.  It is estimated that historically, the 
San Juan Creek watershed was overdrafted by an average of 2,000 acre-feet per year.  The issues 
of future water demand and long-term plans by many of the water districts for groundwater 
pumping in the watersheds remain tied to the overall picture of regional water supply.  
Additional information on the correlation between current groundwater levels and overdraft in 
the watershed is being pursued by local agencies and the SWRCB in reviewing pending water 
rights applications. 

Historic sustained yield in the San Juan Basin has been estimated at about 5,200 acre-feet per 
year.  Sustained yield will gradually increase in the future due to development of the tributary 
watershed areas that will see increased urbanization and landscape irrigation with imported 
water.  Over the past several decades, many areas in the San Juan Creek watershed have 
undergone extensive development.  These areas include the Plano Trabuco along Trabuco Creek 
and communities along the Oso Creek tributaries.  This urbanization has resulted in an increase 
in impervious surfaces of the watershed, with land transitioning from vacant or agricultural uses 
to urban (residential and commercial or industrial) usage.  Buildings, streets, parking lots, and 
other paved areas account for a large portion of any urbanized area; replacing native vegetation.  
The increase in impervious surfaces results in less infiltration of precipitation and results in 
greater runoff.  Return flows from agricultural and urban landscape irrigation will also result in 
increased subsurface inflow to the main basin and increased stream surface baseflows which will 
partially percolate into the main basin.  The sustained yield for the basin in 1993 was estimated 
to be 7,800 acre-feet.  Ground water pumped out of the basin is used principally for agricultural 
or golf course irrigation, with a lesser amount for municipal purposes.  Under ultimate buildout 
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of the watershed, the sustained yield is estimated to be 9,000 acre-feet per year in the main San 
Juan Basin.   

Historic water level records at various wells in the San Juan Creek Basin indicate that after 
drought periods, the groundwater levels recover within a period of only 3 to 4 months during the 
first wet season.  The rapid recovery in groundwater levels following a drought suggests that the 
basin has a high maximum recharge rate.  The recharge rate is a critical factor in determining the 
safe yield for pumping in the groundwater basin. 

In 1987, groundwater levels were obtained from an area that extends from Oso Creek division to 
south of lower San Juan Creek and then to upper San Juan Creek division.  Groundwater contour 
maps prepared in 1987 from measurements taken at certain monitoring stations during quarterly 
monitoring events indicate that general groundwater flows are in the southwesterly direction.  
Capistrano Valley Water District measures well levels on a regular basis.  A recent localized 
investigation on geotechnical issues at the Antonio Parkway Crossing on the San Juan Creek 
(RM-6.0) revealed that groundwater levels within the lower San Juan Creek area are relatively 
close to the surface.  Depths to groundwater near the bridge and the lower Ortega Highway 
Bridge were found to be less than 6 meters (20 feet). 

There is limited management of the groundwater basin at the present time. Cleanup of this 
resource would need to be done for any domestic or environmental use due to problems with 
sulfate, chloride, magnesium, and total dissolved solids, which are considered to be too high for 
domestic use and problems with total dissolved solids, chloride, and boron, which are considered 
to be too high for irrigation use.  Seawater intrusion could also be a potential problem in the 
coastal portions of the basin.  However, there is currently little groundwater recharge being 
performed. It is believed that much of the salt content in the groundwater comes from the marine 
sediments which underlie much of the basin.  These issues are being investigated in greater detail 
by the water districts in the watershed to answer questions as to the best use of this resource and 
future management of the watershed. 

2.6.3.1 Groundwater Quality 

The groundwater in the San Juan Creek watershed has typically high dissolved solids and salts.  
The preference of local water agencies is to use imported water where available for domestic 
needs, with pumped groundwater as the supplemental source.  There are only two agencies 
within the San Juan Basin Authority actively pumping groundwater for domestic use.  The 
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Capistrano Valley Water District obtains approximately 30 percent of its needs from 
groundwater, and the Trabuco Canyon Water District obtains approximately 15 percent of their 
current supply from groundwater.  The remainder of local water is received from the MWD.  

Groundwater quality information data was obtained from the San Juan Basin Authority and 
Capistrano Valley Water District.  Table 9 provides a general groundwater quality data for 1987. 

 
Table 9 San Juan Basin 1987 Water Quality Data (mg/l) 

Subbasin TDS SO3 Iron Mn 
Lower San Juan 1500-2000 500-750 >2.0 0.5-1.5 
Lower Trabuco 1000-1500 250-500 0-0.3 0-0.05 
Middle San Juan 500-1000 250-500 0.3-2.0 0.5-1.5 
Upper San Juan 0-500 0-250 0-0.3 0-0.05 

 

2.7 Watershed Infrastructure  

Due to the extensive development that has occurred in the San Juan Creek watershed, 
particularly along almost the entire length of Oso Creek and the downstream reaches of Trabuco 
and San Juan Creeks, placement of both private and public infrastructure has occurred close to 
the creeks.  Such infrastructure that has influenced, or is influenced by, the major tributaries of 
the San Juan Creek watershed is described below.  Infrastructure includes transportation (roads 
and bridges), water and sewer utility lines, flood control facilities, and recreational features. 

2.7.1 Transportation 

The transportation network within the San Juan Creek watershed is extensive and highly 
important to the plan formulation process.  Roads affect drainage patterns, and are themselves 
threatened by surface flow.  There are a number of bridges that cross channels in the watershed 
that are being slowly undermined by both low flows and stormflow.  Bridges are most threatened 
by large flows resulting from flood events.  Their very nature as connections between one side of 
a creek and the other makes them at risk from floods.  If these bridges were to be severed, they 
would cause measurable economic impact.  Severance of transportation during (and after) floods 
is an important issue in plan formulation, as some measures may have no positive impact on 
bridge or road protection, and others will have a strong protection aspect that creates benefits for 
a project, particularly in regards to Federal interest.  This issue is discussed and quantified in the 
section on plan formulation. 

0009525



 

San Juan Creek Watershed Management Study  Watershed Description 
Orange County, California  August 2002 
 2-35 

Since the early 1960s, the San Juan Creek watershed has experienced a period of continuous and 
rapid growth.  This growth has resulted in the development of transportation infrastructure to 
support resident populations as well as local and regional commercial and industrial economies.  
There are numerous transportation arteries within the watershed including several freeways, 
several highways, and numerous high capacity parkways and roads.  More roads and parkways 
either are currently being constructed or are in planning stages in this rapidly growing area. 

There are currently six major north-south corridors and four east-west corridors that provide 
access to a variety of landscapes in the San Juan Creek watershed. In general, the north-south 
thoroughfares tend to be larger and carry higher traffic volumes.  The east-west corridors are 
generally oriented perpendicular to watershed drainage in the Trabuco and Oso Creek tributary 
watersheds and parallel to watershed drainage in the San Juan Creek watershed.  The reverse is 
true for the north-south oriented corridors.  Ten of the major transportation routes that cross 
major tributaries of the watershed are briefly described below.  (See Figure 4)  

2.7.1.1 San Diego Freeway (Interstate 5) 

The San Diego Freeway is a ten- to twelve-lane, divided highway, which is the major north-
south connector route between the metropolitan areas of San Diego and Los Angeles and 
beyond.  This freeway crosses San Juan Creek in the City of San Juan Capistrano. 

2.7.1.2 Pacific Coast Highway (State Highway 1) 

Pacific Coast Highway is a four-lane divided California State Highway that runs along the 
Pacific Ocean coastline through the downstream most portion of the project area.  This highway 
serves as a major connector route between the beach communities of Laguna Beach, Dana Point, 
Capistrano Beach, and San Clemente.  Between Del Obispo Street and San Juan Creek, Pacific 
Coast Highway junctions with Camino Las Ramblas, which provides access from Dana Point to 
the northernmost region of the City of San Clemente. 

2.7.1.3 San Joaquin Hills Transportation Corridor (State Highway 73) 

The San Joaquin Hills Transportation Corridor is a newly completed toll highway linking the 405 
Freeway in Costa Mesa on the northern end with I-5 in San Juan Capistrano on the south.  This 
highway, completed in 1997, crosses Oso Creek in the City of Laguna Niguel near Camino 
Capistrano.  The bridge has a high platform and does not cause direct impacts to the flows in Oso 
Creek. 

0009526



 

San Juan Creek Watershed Management Study  Watershed Description 
Orange County, California  August 2002 
 2-36 

Figure 4. Major Transportation Routes in San Juan Creek Watershed 
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2.7.1.4 Ortega Highway (State Highway 74) 

Ortega Highway is a heavily traveled two- to four-lane highway that runs along San Juan Creek 
from Camino Capistrano in the City of San Juan Capistrano to the Lake Elsinore area.  This 
major east-west highway essentially parallels San Juan Creek through its entire course.  Ortega 
Highway crosses San Juan Creek at several locations including just east of the San Juan 
Capistrano city limits (Lower Ortega Highway Bridge), within Caspers Regional Park just 
upstream from the Lucas Creek confluence (Upper Ortega Highway Bridge), and just upstream 
of the San Juan Ranger Station near San Juan Hot Springs (within Reach SJ-1).   

2.7.1.5 Foothill Transportation Corridor (State Highway 241) 

The Foothill Transportation Corridor (FTC), like the San Joaquin Hills Transportation Corridor, 
is a north-south highway designed to provide a six- to ten-lane, high-speed, high-capacity 
transportation route with limited access.  This corridor connects the Riverside Freeway (State 
Highway 91) south of the City of Corona with the San Diego Freeway (I-5) in northern San 
Diego County.  Currently, the completed portion extends from west of the El Toro Air Station to 
Antonio Parkway in Rancho Santa Margarita.  Environmental studies for the potential southerly 
expansion of the FTC (FTC South) is currently being completed.  The FTC South is scheduled 
for completion in 2003 (PDSD, 1999).   

2.7.1.6 Marguerite Parkway 

Marguerite Parkway is a highly used surface street extending from El Toro Road on the north to 
Avery Parkway on the south. This four-lane road is a major north-south route, which essentially 
parallels Oso Creek throughout its upper reaches.  Marguerite Parkway crosses Oso Creek 
between Oso Parkway and La Paz Road. 

2.7.1.7 Oso Parkway 

Oso Parkway is a highly used east-west surface street that extends from I-5 (where it becomes 
Pacific Parkway and extends into Laguna Niguel) to the Thomas F. Riley Wilderness Park in the 
Coto de Caza area.  This four- to six-lane road crosses several tributaries of the San Juan 
Watershed.  It crosses Oso Creek at the Mission Viejo Golf Course just east of I-5.  The crossing 
is a small bridge due to the limited flows that are expected to pass even during larger events.  
Oso Parkway crosses Trabuco Creek just west of Antonio Parkway at the downstream end of 
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Plano Trabuco in Reach TR-3.  Oso Parkway crosses Cañada Chiquita just west of the Riley 
Wilderness Park. 

2.7.1.8 Santa Margarita Parkway 

Santa Margarita Parkway is a major east-west surface street that extends from El Toro Road 
(where it becomes Portola Parkway as it travels further to the west) to Plano Trabuco Road.  It is 
a four-lane, partially divided road crossing Trabuco Creek just east of the intersection of the 
Santa Margarita Parkway/Alicia Parkway intersection.  The bridge has a high platform with two 
large piers located within the Plano Trabuco adjacent to the creek. 

2.7.1.9 Crown Valley Parkway 

Crown Valley Parkway is a major east-west surface street that currently extends from Marguerite 
Parkway on the east to the Pacific Coast Highway on the west.  Only the small portion of this 
road near its eastern most end currently resides within the San Juan Creek Watershed. 

2.7.1.10 Camino Capistrano 

Camino Capistrano is a north-south surface street extending from the Pacific Coast Highway to 
Oso Parkway.  (Note: Camino Capistrano does not actually connect with Oso Parkway, but 
instead dead-ends just before connecting).  This road is heavily traveled in the downtown San 
Juan Capistrano area with lesser amounts of traffic on the northernmost and southernmost ends.  
This road parallels San Juan Creek through Reach SJ-6, parallels Trabuco Creek through 
Reaches TR-6 and TR-7, and parallels Oso Creek through Reaches OS-3 and OS-4.  Camino 
Capistrano crosses San Juan Creek adjacent to and just downstream of the I-5 Bridge and crosses 
Oso Creek just upstream of the Galivan Detention Basin.  The stretch of Camino Capistrano 
from Junipero Serra to near Avery Parkway has been closed several times over the past 10 years 
due to slumping of the hillside adjacent to Oso Creek.   

2.7.2 Bridges 

Due to the extensive development in various portions of the San Juan Creek watershed, 
numerous road bridges have been constructed as part of the extensive infrastructure of the area.  
Table 10 identifies these bridges, specifies their location, and provides a brief description of the 
bridges. 
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Table 10 Bridges Spanning Major Tributaries of the San Juan Creek Watershed 

Name Location Description 
SAN JUAN CREEK 
Pacific Coast 
Highway 

City of Dana Point �� 2-lane road 
�� Low platform 
�� 8 long piers in creek bed 
�� K-rail on bridge used as lane divider 
�� Bicycle trail underneath on west side of creek 

Camino Las 
Ramblas 

City of Dana Point �� 4-lane divided highway 
�� High platform bridge 
�� 4 long piers in creek bed 
�� Bicycle trail underneath on west side of creek 

Stonehill Drive City of Dana Point �� 4-lane road 
�� 1 long pier in creek bed 
�� Bicycle trail underneath on north side of 

creek. 
Metrolink Railroad 
Bridge 

City of San Juan Capistrano �� Railroad bridge (Metrolink) 
�� Low platform bridge 
�� 2 long piers in creek bed 

Camino Capistrano City of San Juan Capistrano �� 5-lane road 
�� 1 long pier in creek bed 
�� Low platform bridge 

Interstate-5 City of San Juan Capistrano �� 10-lane highway 
�� 2 long piers in creek bed 
�� Low platform bridge 

La Novia Avenue City of San Juan Capistrano �� 2-lane road 
�� 2 long piers in creek bed 
�� Low platform bridge 

Lower Ortega 
Highway 

County of Orange 
Just east of San Juan Capistrano 
city boundary. 

�� 2-lane road 
�� 1 cylindrical pier in creek bed 
�� Low platform bridge 

Antonio Parkway County of Orange just upstream 
from Lower Ortega Highway 
bridge 

�� 4-lane road 
�� 3 pairs of cylindrical bridge piers in creek bed 
�� High platform bridge 

Nursery Road County of Orange just downstream 
of Caspers Park 

�� 4-lane road 
�� 5 6-foot cylindrical corrugated steel pipes to 

convey creek flow underneath 
�� Low platform bridge 

Middle Ortega 
Highway 

Caspers Regional Park �� 2-lane road 
�� 2 long piers in creek bed 
�� Low platform bridge 

Upper Ortega 
Highway 

Cleveland National Forest �� 2-lane road 
�� No piers in creek bed 
�� High platform bridge 

TRABUCO CREEK 
Pedestrian/Bicycle 
Bridge at Descanso 
Park 

City of San Juan Capistrano �� Bicycle/Pedestrian bridge 
�� No piers in creek bed 
�� High platform bridge 

Del Obispo Street City of San Juan Capistrano �� 4-lane road 
�� 2 long piers in creek bed 
�� Low platform bridge 

Camino Capistrano City of San Juan Capistrano �� 2-lane road 
�� 1 pier in creek bed 
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Table 10 Bridges Spanning Major Tributaries of the San Juan Creek Watershed 
Name Location Description 

�� Creek contained within large rectangular box 
channel under bridge 

Interstate-5 City of San Juan Capistrano �� 10-lane highway 
�� 2 long piers in creek bed 
�� Creek contained within large rectangular box 

channel under bridge 
Rancho Viejo Road City of San Juan Capistrano �� 2-lane road 

�� 1 pier in creek bed 
�� Creek contained within large rectangular box 

channel under bridge 
Crown Valley 
Parkway (proposed) 

City of Mission Viejo �� No information available 

Oso Parkway City of Mission Viejo over  lower 
O’Neill Regional Park lands 

�� 6-lane road 
�� 4 pairs of cylindrical piers in creek bed 
�� High platform bridge 

Santa Margarita 
Parkway 

City of Mission Viejo over  upper 
O’Neill Regional Park lands 

�� 6-lane road 
�� 6 cylindrical piers in creek bed 
�� High platform bridge 

Foothill 
Transportation 
Corridor 

City of Mission Viejo over upper 
O’Neill Regional Park lands 

�� Two separate bridges 
�� 2 lane highway each bridge 
�� 7 cylindrical piers in creek bed 
�� High platform bridge 

Trabuco Canyon 
Road 

Trabuco Canyon at northeastern 
most edge of O’Neill Regional Park 

�� 2-lane road 
�� 5 long piers in creek bed 
�� Low platform bridge 

OSO CREEK 
San Joaquin Hills 
Corridor 

City of San Juan Capistrano �� 6-lane highway 
�� No piers in creek bed 
�� High platform bridge 

Paseo De Colinas City of Laguna Niguel �� 4-lane road 
�� No piers in creek bed 
�� High platform bridge 

Crown Valley 
Parkway 

City of Laguna Niguel �� 6-lane road 
�� No piers in creek bed 
�� High platform bridge 

Metrolink Railroad  City of Laguna Niguel �� Railroad bridge 
�� 20+ wooden post piers in creek bed 
�� Low platform bridge 

Camino Capistrano City of Laguna Niguel �� 2-lane road 
�� 1 pier in creek bed 
�� Low platform bridge 

 

2.7.3 Hydraulic Structures 

A number of hydraulic structures have been constructed along the course of San Juan Creek and 
its tributaries.  Detention basins have been constructed for the primary purpose of flood control.  
Drop structures have been constructed to provide grade control, primarily to protect 
transportation infrastructure (bridges, roads, and utilities).  Additionally, segments of the creek 
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have been converted to concrete channel for bank protection and flood conveyance.  Major 
watershed hydraulic modifications are listed in Table 11. 

 
Table 11 Major Hydraulic Structures in San Juan Creek Watershed 

Water Course Description Location 
DETENTION STRUCTURES 
Oso Creek Galivan Detention Basin 

Off-line detention basin 
Along Cabot Road just north of Crown Valley 
Parkway. 

DROP STRUCTURES 
San Juan Creek Grade control structure to protect 

access road. 
Caspers Park at access road near main entrance. 

San Juan Creek Grade control structure to stabilize 
stream bed. 

Approximately 500 feet downstream of Caspers 
Park access road. 

Trabuco Creek Grade control structure to protect 
Rancho Viejo, Interstate 5, Camino 
Capistrano Bridges. 

Just downstream of rectangular box channel at 
Camino Capistrano. 

Trabuco Creek Grade control structure to protect 
Metrolink railroad bridge 

Near Camino Capistrano just upstream of the 
Oso/Trabuco confluence. 

Trabuco Creek Series of small (1-3 feet) drop 
structures for grade control 

From San Juan Creek confluence to upstream of Del 
Obispo Road. 

Oso Creek Rip-rap energy dissipator  At terminus of rectangular concrete box channel. 
CHANNEL MODIFICATIONS 
San Juan Creek Trapezoidal soft-bottomed channel 

with concrete side slopes. 
From ocean outfall to Interstate 5. 

San Juan Creek Gabion sideslope protection Within Caspers Regional Park. 
Trabuco Creek Rectangular concrete box channel  Beneath Rancho Viejo, Interstate 5, Camino 

Capistrano creek crossings. 
Trabuco Creek Trapezoidal soft-bottomed channel 

with concrete side slopes 
From San Juan Creek confluence to just upstream of 
Del Obispo Road. 

Oso Creek Trapezoidal soft-bottomed channel 
with rip-rap sideslopes 

From just upstream of the Camino Capistrano Road 
crossing to just upstream of Crown Valley Parkway. 

Oso Creek Rectangular concrete box channel From just upstream of Crown Valley Parkway to 
just downstream of Rancho Capistrano property. 

 

A number of hydraulic structures along San Juan Creek and its tributaries are regarded by the 
resource agencies as impediments to fish passage and breaks in habitat connectivity between 
upstream and downstream reaches.  This is primarily related to their height and steepness.  While 
they serve a critical purpose in the protection of structures and infrastructure crossing the creek, 
migratory fish species cannot surmount them in an upstream direction.  In addition, these 
structures tend to prevent interaction between aquatic species in upstream and downstream 
reaches.  Their modification or replacement by passable structures will be an important part of 
future phases of study.   
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2.8 Watershed Study Reaches 

San Juan Creek and its major tributaries, for purposes of discussion and analysis of problems, 
has been divided into a series of specific “reaches,” or smaller channel segments.  Division of the 
creek into reaches was based upon identifying segments of the creek with similar riverine 
characteristics.  Table 6 identifies the boundaries of each study reach within the watershed that 
will be specifically addressed in this study.  Figure 5 graphically shows the boundaries of each 
reach identified in Table 12.  The following is a detailed description of these reaches. 

2.8.1 San Juan Creek 

San Juan Creek, and many of its tributary runoff channels, originates at an elevation of 
approximately 1,554 meters (5,100 feet) in the Santa Ana Mountains of the Cleveland National 
Forest.  The creeks then travel in a southwesterly direction to its ultimate outlet at the Pacific 
Ocean at Doheny State Beach (just downcoast of the City of Dana Point).  The terrain in the 
watershed ranges from extremely rugged mountains in the headwaters to very level floodplain 
lands along the downstream reaches of the channel.  The headwater areas maintain a cover of 
sparse chaparral, with underlying rocky soils and bedrock outcrops.  On lesser slopes, there is a 
cover of coastal sage scrub.  The channels in this area are very steep and almost devoid of 
vegetation.  Further downstream, there are steep-walled canyons, the bottoms of which are 
choked with dense riparian habitat.  In the canyon environment, there is perennial flow in many 
places, fed by groundwater draining from water-bearing sandstones within the mountain mass. 

A number of tributaries enter the San Juan Creek channel along the canyon reach, including Hot 
Springs and Cold Springs Creeks.  Much of this part of the watershed is within the Cleveland 
National Forest and Caspers Regional Park.  This portion of the creek is relatively unaffected by 
anthropogenic or natural factors evident elsewhere in the watershed. 

Upon leaving the canyons, the creek becomes braided and flows back and forth over steep 
alluvial fill.  Surface water is in little evidence, but underground flows are present in the sandy 
alluvial deposits underlying the channel.  Several large tributaries (including Bell Canyon and 
Cañada Gobernadora Creeks) and several smaller tributaries (including Lucas and Verdugo 
Creeks) flow into the main San Juan Creek channel in this area.  In several places, alluvial fill is 
being mined for sand and gravel extraction.  This area represents a transition zone with regard to 
the surrounding terrain.  Hillsides become less steep and lose their cover of natural chaparral and 
sage for non-native grasses and scrub.  This part of the watershed supports livestock, materials 
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extraction, agriculture, nursery operations, and other uses.  In these channel reaches and 
floodplain areas, there is a rapid change from the dense riparian corridor found further upstream 
to a patchwork of native, non-native, and denuded areas.  This area exhibits the first evidence of 
channel degradation and other systemic problems. 

Further downstream, the channel passes through an area of increasing development.  The natural 
environment is fragmented.  Floodplains contain a variety of land uses and introduced vegetation 
types.  Hillsides change from native cover to a mix of non-native grasses and, in other areas, cut-
and-fill topography with residential development.  The riparian corridor ranges from channelized 
segments with little vegetation to highly impacted natural environments to segments in which 
little change is evident.  Both riparian and floodplain environments, and frequently the hillside 
environment, are impacted by a number of problems. 

In its downstream-most segment (from Interstate 5 to the ocean), San Juan Creek is channelized 
within sloped concrete banks and is devoid of any significant vegetation.  The floodplain is a 
patchwork of degraded open space, commercial and residential development, golf courses, and 
other uses.  Hillsides are largely covered by homes and non-native vegetation.  The 
environmental resources of this reach are minimal, although it still serves a function as a 
potential (and badly needed) conduit from the ocean to high quality habitats upstream, and as a 
water resource to birds and other small animals.  Because of a combination of natural flow and 
return flows from landscape irrigation, structure and vehicle washing, and golf course irrigation, 
a good amount of water is evident within the channel.  There are few aquatic species evident 
within the channel.  In this lower reach, Trabuco Creek enters San Juan Creek. 
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Figure 5. Study Reaches 
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Table 12 San Juan Creek Watershed Study Reaches 
STUDY 
REACH FROM TO 

San Juan Creek 
Reach SJ-1 RM-27 (upper headwaters) RM-15.6 (Cold Springs Creek confluence) 
Reach SJ-2 RM-15.6 (Cold Springs Creek confluence) RM-11.2 (Bell Canyon Creek confluence) 
Reach SJ-3 RM-11.2 (Bell Canyon Creek confluence) RM-7.5 (Cañada Gobernadora confluence) 
Reach SJ-4 RM-7.5 (Cañada Gobernadora confluence) RM-5.5 (Lower Ortega Highway Bridge) 
Reach SJ-5 RM-5.5 (Lower Ortega Highway Bridge) RM-2.7 (the beginning of concrete sideslope 

channel banks) 
Reach SJ-6 RM-2.7 (the beginning of concrete sideslope 

channel banks) 
RM-0 (Pacific Ocean outlet) 

Trabuco Creek 
Reach TR-1 RM-25 (upper headwaters) RM-15.3 (Upper Plano Trabuco) 
Reach TR-2 RM-15.3 (Upper Plano Trabuco) RM-7.9 (Tijeras Creek confluence) 
Reach TR-3 RM-7.9 (Tijeras Creek confluence) RM-3.9 (Above sand and gravel mining 

operation) 
Reach TR-4 RM-3.9 (Above sand and gravel mining 

operation) 
RM-2.7 (Rancho Viejo Road) 

Reach TR-5 RM-2.7 (Rancho Viejo Road) RM-2.1 (Oso Creek confluence) 
Reach TR-6 RM-2.1 (Oso Creek confluence) RM-1.0 (the beginning of concrete sideslope 

channel banks) 
Reach TR-7 RM-1.0 (the beginning of concrete sideslope 

channel banks) 
RM-0.0 (San Juan Creek confluence) 

Oso Creek 
Reach OS-1  RM-13.5 (upper headwaters) RM-11.6 (Upper Oso Reservoir) 
Reach OS-2 RM-11.6 (Upper Oso Reservoir) RM-3.8 (Interstate-5 undercrossing) 
Reach OS-3 RM-3.8 (Interstate-5 undercrossing) RM-1.25 (Terminus of concrete channel) 
Reach OS-4 RM-1.25 (Terminus of concrete channel) RM-0.0 (Trabuco Creek confluence) 
Cañada Gobernadora 
Reach CG-1 RM-8.5 (upper headwaters) RM-5.7 (Terminus of Coto De Caza golf 

course) 
Reach CG-2 RM-5.7 (Terminus of Cota De Caza golf 

course) 
RM-4.5 (Terminus of agricultural 
development) 

Reach CG-3 RM-4.5 (Terminus of agricultural 
development) 

RM-0.0 (San Juan Creek confluence) 

 

Specific descriptions of each reach are provided below: 

2.8.1.1 Reach SJ-1:  RM-27 to RM-15.6 

The uppermost reach of the San Juan Creek mainstem extends from the upper headwaters in the 
San Juan Hot Springs area to the confluence with Cold Springs Creek.  This portion of San Juan 
Creek and its tributaries are almost entirely contained within the boundaries of the Cleveland 
National Forest and are characterized by the rugged, mountainous terrain of the Santa Ana 
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Mountains.  Hot Springs Creek enters San Juan Creek approximately 610 meters (2,000 feet) 
upstream of the Cold Spring Creek confluence. 

The channel in this reach is confined within bedrock at the base of steep, rocky hillsides.  
Channel depths and widths range from shallow depressions with widths less than 0.3 meters (one 
foot) to a channel approximately 2 meters (6 feet) deep and 100 meters (330 feet) wide in its 
downstream-most segment.  Channel slopes range from over one foot-per-foot (rise over run) to 
0.042 m/m.  The channel itself is a typical mountain stream characterized by boulders, large 
cobbles, and occasional pools and riffles.  Flow velocities are high and turbulent.  There is no 
appreciable development adjacent to this channel and, therefore, little human interference with 
natural processes in this part of the watershed.  Tributary channels within this reach are generally 
similar in nature to the main channel, but with steeper slopes. 

Infrastructure within this reach is minimal and consists of a few homes and structures in the 
village of San Juan Hot Springs, several campgrounds, and Ortega Highway, which parallels San 
Juan Creek throughout its length within this reach.  Upper Ortega Highway Bridge crosses the 
creek just upstream of the Hot Springs Creek confluence.  Due to this limited use and marginal 
impacts, the environment has changed little historically and may be expected to change little in 
the future. Therefore, this reach was not studied in any additional detail.  No measures, aside 
from monitoring, are proposed for this reach. 

2.8.1.2 Reach SJ-2:  RM-15.6 to RM-11.2 

This reach extends from the confluence with Cold Springs Creek to the confluence of Bell 
Canyon Creek.  This reach is entirely contained within the boundaries of Ronald W. Caspers 
Regional Park.  Lucas Canyon Creek enters San Juan Creek within Reach SJ-2 at RM-12.8. 

As the creek leaves the upstream canyon environment of Reach SJ-1, a large, braided channel is 
formed.  This braided region results from the creek, whose waters carry a high sediment load, 
exits the controls imposed by steep canyon walls, and enters a wider channel reach where the 
creek is allowed to meander somewhat freely across the valley fill surface.  This change causes 
the turbulent energy in the waters to decrease, thereby allowing sediment deposition that causes 
the creek to establish a braided characteristic.  This sudden widening of the valley is believed to 
be due to a change in the underlying rock formation from relatively resistant volcanics and 
intrusives to less resistant sedimentary rocks. 
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Channel widths in this reach vary considerably from over 213 meters (700 feet) in some 
locations to approximately 30 meters (100 feet) at the Upper Ortega Highway Bridge (RM 14.0).  
The channel is extremely braided in the wider sections, with sparse vegetation occupying a 
significant percentage of the channel bed area.  Thalweg slopes range from 0.009 to 0.013 
feet/foot. 

Two significant channel features exist within Reach SJ-2.  The first is the Middle Ortega 
Highway Bridge, a multi-span, reinforced concrete bridge, which imposes a major constriction to 
high flows. Average channel widths upstream and downstream of the bridge vary from 122 to 
183 meters (400 to 600 feet).  The bridge opening is about 30 meters (100 feet) wide.  The 
second significant channel feature is the channel modifications just upstream of the Bell Canyon 
confluence.  Modifications at this site includes gabion bank protection, both in the main channel 
and in Bell Canyon, and a low-flow park access road crossing about 305 meters (1,000 feet) 
upstream of the Bell Canyon confluence.  The gabion protection, from channel invert to the top 
of the bank has been in place since 1979.  The gabion bank protection has been installed in the 
downstream end of the park to control bank erosion that was caused by severe channel 
degradation that in turn was caused by past floods.  The more recently constructed park access 
road that crosses San Juan Creek permits passage of low flows via six 36-inch CMP culverts. 

Two grade control sections (i.e. channel cross-sections that prevent bed degradation from 
traveling farther upstream or downstream) are located at the downstream end of Reach SJ-2.  
One is located at the low-flow park access crossing near the main entrance to Caspers Park.  
However, at high flows, this constructed rock and concrete road embankment will probably wash 
out and thus no longer function as a control section.  The other control section is approximately 
152 meters (500 feet) downstream of the road crossing.  A natural sandstone outcropping is 
exposed along the right half of the channel.  It appears that the outcrop is localized and dips off 
rapidly to the left side of the channel.  Because of this, the outcropping is unlikely to prevent 
channel degradation and erosion in the direction of the right bank. 

Although there are problems related to bank erosion in this reach, these problems were not 
determined to be significant enough at this time to warrant further study or planning of 
management measures.  The bank erosion is a natural response to meander expansion and 
contraction and not a result of an induced problem.  The reach is protected from development, 
but should be subject to monitoring to ensure that park resources are not threatened. 
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2.8.1.3 Reach SJ-3:  RM-11.2 to RM-7.5 

This reach extends from the Bell Canyon confluence to the confluence with Cañada 
Gobernadora.  The confluence of Trampas Creek occurs within this reach at RM 8.8.   

The principal feature of Reach SJ-3 is the sand and gravel mining operations occurring between 
RM-8.0 and RM-10.3.  These mining operations have been carried out within the main channel 
of this reach since the early 1960s.  A significant quantity of material has been removed since 
then.  Pits 91 to 122 meters (300 to 400 feet) wide and about 18 meters (60 feet) deep have been 
excavated at various locations throughout the reach.  Two large excavation pits and a siltation 
pond exist within the main channel.  Throughout the remainder of the reach, the channel is 
unnaturally wide with no well-defined low-flow channel due to significant regrading by the 
mining activities.  Existing channel thalweg slopes are approximately 0.008 to 0.009 feet per foot 
and are somewhat flatter than the natural slopes because of channel invert lowering by sand and 
gravel removal.  Depth of alluvium in this area is estimated to be approximately 18 to 24 meters 
(60 to 80 feet). 

A major structural feature within Reach SJ-3 is the gravel mining access road that crosses the 
river near RM-8.7.  This road was washed out during stormwater flows in February 1998 and 
was subsequently rebuilt. 

Land uses adjacent to Reach SJ-3 consist mainly of agricultural activities.  The lower part of the 
reach enters into the upper part of Capistrano Valley, where agricultural land uses are extensive.  
These land uses effect these reaches geomorphically in that larger amounts of surficial erosion, 
and hence sediment, are provided to the channel within this reach. 

Sand and gravel mining activities within this reach have an impact on upstream and downstream 
reaches of the channel.  The excavation of pits within the channel causes a lowering of the bed 
elevation, which then has tended to migrate upstream from the pit’s upstream edge.  This has 
occurred to some extent, while being limited by bedrock controls.  The excavation has had a 
more dramatic effect on downstream sediment transport.  Removal of sediments and their 
replacement by an artificial sediment trap has resulted in sediment delivery reductions to 
downstream reaches.  It is not known at this time as to whether this activity has had a significant 
effect on either channel behavior or beach nourishment. 
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This reach was modeled in detail for the hydrology and hydraulics analysis.  Flows from 
upstream reaches (SJ-1 & SJ-2) provided input to the detailed modeling measures for both flood 
control and ecosystem restoration measures developed in this reach. 

2.8.1.4 Reach SJ-4:  RM-7.5 to RM-5.5 

This reach extends from the Cañada Gobernadora confluence to the Lower Ortega Highway 
Bridge (located just outside the boundary of the City of San Juan Capistrano) and contains the 
confluence with Canada Chiquita Creek at RM-6.7.  This reach is similar to upper reaches in that 
substantial stream braiding is evident in this portion of San Juan Creek.  Main channel widths 
range from 91 meters (300 feet) to nearly 213 meters (700 feet) at channel bends.  Thalweg 
slopes are about 0.008 feet/foot at RM-7.9 and decrease to about 0.007 at the Lower Ortega 
Highway Bridge.  Vegetation in the main channel consists of small to moderately sized brush.  
Vegetative growth is dense along the low-flow channel and main channel banks.  Bed material in 
this reach is primarily sand with significant quantities of gravel. 

Land use adjacent to San Juan Creek in Reach SJ-4 consists primarily of open space in the upper 
portion with agricultural uses in the lower most portion.   

Two main channel modifications within Reach SJ-4 are the bridges for Antonio Parkway (at 
RM-6.0) and Lower Ortega Highway (at RM-5.5).  The Antonio Parkway Bridge is a five-span 
concrete bridge with a high deck, wide bridge opening.  Lower Ortega Highway Bridge, 
however, has a low deck and narrows San Juan Creek to about 46 meters (150 feet). 

Because of erosion problems in this reach, its suitability for detention storage, and its 
degradation in associated ecosystem resources, this reach is targeted for evaluation in regards to 
potential flood control, channel stabilization, and ecosystem restoration measures. 

2.8.1.5 Reach SJ-5: RM-5.5 to RM-2.7 

This reach extends from the Lower Ortega Highway Bridge to the beginning of the concrete-
sided trapezoidal channel.  This concrete side-slope channel begins just upstream of Camino 
Capistrano and just downstream of the Interstate 5 (I-5) Freeway bridge.  The channel through 
this reach is relatively straight with a width of approximately (61 meters) 200 feet.  This straight 
channel is a result of previous creek re-alignment due to development activities adjacent to the 
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channel.  This realignment consisted of constructing levees using local materials between 
Interstate 5 and several hundred feet upstream of La Novia Avenue Bridge (at RM-3.7).  Creek 
widths in this upper portion of Reach SJ-5 range from 61 meters (200 feet) to 122 meters (400 
feet). 

From RM-4.5 upstream to the Lower Ortega Highway Bridge, the channel typifies the natural 
braiding tendencies found further upstream.  Significant regrading (and removal of material) has 
taken place within the channel just downstream of the Lower Ortega Highway Bridge, causing 
progressive lowering of the channel bed.  The channel is about 61 to 122 meters (200 to 400 feet) 
wide in the more braided sections and about 61 meters (200 feet) wide in the straighter 
downstream sections.  Thalweg slopes in this reach range from 0.005 to 0.006 feet/foot.  Some 
vegetation exists within the main channel with fairly dense vegetation along channel banks. 

Two bridges, located at La Novia Avenue (RM3.7) and Interstate-5 (“San Diego Freeway” at 
RM-2.7) span San Juan Creek in Reach SJ-5.  The La Novia Avenue crossing is a multi-span 
reinforced concrete bridge.  Channel width beneath La Novia Avenue is approximately 61 meters 
(200 feet).  The I-5 crossing is composed of a northbound and southbound bridge, each of which 
is a multi-span, reinforced concrete bridge.  The two bridge decks are skewed in the direction of 
flow in the channel; however, bridge piers are aligned with the direction of creek flow.  Total 
bridge opening across the channel, measured parallel to the bridge, is over (122 meters (400 
feet). 

Land adjacent to San Juan Creek in Reach SJ-5 is substantially developed at this time.  Land uses 
along the banks of the creek are predominantly characterized by residential neighborhoods with 
scattered commercial and light industrial properties.  A golf course parallels the creek on the 
southeastern side of the creek just upstream of the I-5 Bridge crossing. 

Because of erosion and channel degradation problems, existing flood control issues, and 
degraded environmental resources, this reach is targeted for flood control, channel stabilization, 
and ecosystem restoration evaluation. 

2.8.1.6 Reach SJ-6: RM-2.7 to RM-0.0 

This reach extends from just north of Camino Capistrano Road to the outlet of San Juan Creek to 
the Pacific Ocean at Doheny State Beach.  Trabuco Creek, the largest tributary of San Juan 
Creek, enters in this reach at RM-2.4).  This reach is characterized by a trapezoidal channel with 
a soft, earthen bottom and concrete-lined banks.  This concrete-lined, trapezoidal channel 
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extends from just upstream of Camino Capistrano in the City of San Juan Capistrano to the 
Pacific Coast Highway Bridge in the City of Dana Point, which is the entire reach except for the 
183-meter (600 feet) segment from Pacific Coast Highway to the Pacific Ocean.  The channel 
has a bottom width of approximately 46 meters (150 feet) with an average height of about 4 
meters (14 feet).  Channel thalweg gradients range from approximately 0.0047 feet/foot at the 
upstream end of the channelization to 0.0038 feet/foot at the mouth of the channel.  Bed material 
sizes are progressively finer from the upstream end of the reach to the river mouth.  Cobbles up 
to three to five inches in size are still found in the bed material, although not as many as in the 
upstream reaches.  Creek flow within the narrow channel bottom resembles a braided stream. 

Five bridges span San Juan Creek in this reach.  These include the Camino Capistrano (at RM-
2.6), Metrolink Railroad (at RM-2.5), Stonehill Drive (at RM-0.6), and Camino Las Ramblas and 
Pacific Coast Highway bridges (at RM-0.2). 

Lands adjacent to San Juan Creek in Reach SJ-6 are highly developed.  Land uses are 
predominantly characterized by commercial and light industrial activities on the southeastern 
side of the creek and residential neighborhoods on the northwestern side.  This development has 
occurred very close to the edges of the trapezoidal channel levees. 

Because of erosion and channel degradation problems, existing flood control issues, and 
degraded environmental resources, this reach is targeted for flood control, channel stabilization, 
and ecosystem restoration evaluation. 

2.8.2 Trabuco Creek 

Trabuco Creek originates in the Santa Ana Mountains at an elevation of 1,310 meters (4,310 
feet) above sea level and flows for a distance of 40 kilometers (25 miles) to enter San Juan Creek 
at San Juan Creek RM-2.4.  The headwaters originate within the steep, mountainous terrain of 
the Santa Ana Mountains in the Cleveland National Forest.  The mountains gradually give way 
to ridges and moderately steep hillsides as the canyons give way to a wider floodplain on an 
alluvial fill surface within O’Neill Regional Park.  This area is called the “Plano Trabuco” area.  
Upon leaving O’Neill Regional Park, Trabuco Creek constricts to a narrow floodplain as it 
travels through steep rolling coastal range hills.  This constricted floodplain continues until the 
creek crosses I-5 where a slightly wider floodplain exists.  Oso Creek enters Trabuco Creek just 
downstream of the I-5 crossing (at RM-2.5).  The lowermost 1.9 kilometers (1.2 miles) of 

0009542



 

San Juan Creek Watershed Management Study  Watershed Description 
Orange County, California  August 2002 
 2-52 

Trabuco Creek has been channelized with concrete trapezoidal sideslopes with a soft bottom to 
control flooding and erosion within the City of San Juan Capistrano. 

Specific descriptions of each reach are provided below: 

2.8.2.1 Reach TR-1: RM-25 to RM-15.3 

Reach TR-1 extends from the upper headwaters of Trabuco Creek to the upper area of Plano 
Trabuco and is almost entirely contained within the boundaries of the Cleveland National Forest.  
This reach is characterized by steep canyon walls with a narrow channel and little floodplain or 
environmental degradation.  This reach is similar to the upper reaches of San Juan Creek and its 
upper tributaries.  The channel itself is a typical mountain stream characterized by boulders, 
large cobbles, and pools and riffles.  Flow velocities are high and turbulent.  There is no 
appreciable development adjacent to this channel.  Tributary channels within this reach are 
generally similar in nature to the main channel, but with steeper slopes.  This reach serves as a 
sediment supply for the lower reaches of the channel.  

Because this reach suffers few channel problems, ecosystem degradation, or flood control issues, 
it is not subject to further detailed study.  It should be subject to monitoring, however, to ensure 
preservation of park resources. 

2.8.2.2 Reach TR-2: RM-15.3 to RM-7.9 

Reach TR-2 extends across the area known as “Plano Trabuco.”  All of this reach except for the 
uppermost one-half mile is contained within the boundaries of O’Neill Regional Park.  As 
Trabuco Creek leaves the narrow steep canyon confines, which characterize Reach TR-1, it 
passes into a flatter and wider floodplain with low rolling foothills south and west of the Santa 
Ana Mountains.  Channel widths within the reach range from approximately 91 meters (300 feet) 
in the upper and lower portions of Plano Trabuco to 305 meters (1,000 feet) to 457 meters (1,500 
feet) in the central portion.  Thalweg gradients in this reach range from 0.0121 feet/foot to 
0.0109 feet/foot. 

Land use adjacent to the creek consists primarily of single-family residential communities with 
several golf course communities also present.  However, these communities are set off from the 
creek a substantial distance and are located on the tops of the hills which parallel the creek just 
outside the boundaries of O’Neill Park.  This “buffer zone” permits the creek to maintain its 
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natural braided channel character with substantial vegetative communities providing a healthy 
riparian habitat zone. 

As with Reach TR-1, this reach suffers few of the problems that plague Trabuco and San Juan 
Creeks further downstream.  As such, it is not the focus of further detailed study.  However, it is 
subject to monitoring to ensure that resources are not negatively impacted in the future. 

2.8.2.3 Reach TR-3: RM-7.9 to RM-3.9 

Reach TR-3 extends from the Tijeras Creek confluence to the uppermost edge of the Mission 
Viejo Materials sand and gravel mining operation.  This reach, which contains the lowermost 
portion of O’Neill Park, flows through rolling hills with mild slopes.  The channel in this reach, 
although significantly more narrow than the Plano Trabuco area, still exhibits a largely braided 
characteristic with channel widths varying from 91 to 213 meters (300 to 700 feet).  The reach is 
relatively undisturbed as compared to lower reaches with vegetation consisting of large areas of 
dense vegetation distributed throughout the reach. 

This reach is mostly undeveloped with Oso Parkway Bridge being the only major man-made 
feature.  Oso Parkway Bridge has only recently been constructed and is located just downstream 
of the Tijeras Creek confluence at RM-7.3.  The bridge has a high platform with no bridge piers 
within the channel and therefore does not cause a constriction of flows in Trabuco Creek. 

Land use adjacent to Trabuco Creek in Reach TR-3 is similar to that of Reach TR-2.  The reach 
consists of mostly single-family residential communities located on the western side of the creek.  
These communities are also set off from the creek providing a buffer.  Currently, there is no 
development on the eastern side of the creek.  Much of this land, however, is currently slated for 
construction of additional residential communities. 

Although not currently subject to many of the problems in downstream reaches, due to the 
planned construction of large areas of development, this reach should be closely monitored in the 
future to ensure that channel stability and associated resources are not negatively affected. 

2.8.2.4 Reach TR-4:  RM-3.9 to RM-2.7 

Reach TR-4 extends from the uppermost edge of the Mission Viejo Materials sand and gravel 
mining operation to Rancho Viejo Road.  The creek in this reach is deeply incised with channel 
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widths of approximately 15 meters (50 feet) and a thalweg slope of approximately 0.008 
feet/foot.  The channel bed and side slopes are heavily vegetated. 

Bed material in this reach is very fine and more cohesive than evident in most channel segments 
elsewhere in the watershed.  The reason for this characteristic is that channelization was 
constructed in the area sometime prior to construction of the Camino Capistrano Bridge.  The 
existing channel was forced to the west side of the valley and has downcut through materials 
deposited outside the typical alluvial fill depositional environment.  This reach is not typical of 
the remainder of the Trabuco Creek System. 

Land use within this reach consists of high-density, single-family residences located upslope 
along the hills which parallel the creek on the western side of the creek.  Limited development 
has occurred along the eastern side of the creek.   

Reach TR-4 suffers from channel incision, but retains a high degree of vegetation.  There are 
currently no identified flood control issues in this reach.  Aside from continued monitoring, no 
further detailed study will be conducted on this reach. 

2.8.2.5 Reach TR-5: RM-2.7 to RM-2.1 

Reach TR-5 extends from the Rancho Viejo Road undercrossing to the Oso Creek confluence.  
Channel width in this reach varies from about 30 to 91 meters (100 to 300 feet) with a thalweg 
gradient of approximately 0.007 feet/foot.  Limited downcutting is evident within the central 
portion of the reach.  Vegetation in the channel is moderately dense in the central portion of the 
reach and sparse at either end.  The sparseness of the vegetation is likely due to the fact that at 
each end of the reach are areas immediately downstream of large drop structures which cause 
scouring of the channel bed thereby limiting the growth of vegetation and the development of 
complex vegetative cover. 

Two significant structures are present within this reach.  The first structure is a 183-meter (600-
foot), fully concrete-lined rectangular channel, 21 meters (70 feet) wide and 3.7 to 4.6 meters (12 
to 15 feet) deep, which allows Trabuco Creek to pass beneath I-5, Rancho Viejo Road, and 
Camino Capistrano Road.  A single, large bridge pier is located within the channel, which 
supports all three of the overpass roads.  Low flows of Trabuco Creek are split and directed in 
two streams around this single, large bridge pier. At the terminus of this structure, a drop 
structure lowers the bed elevation approximately 5.5 meters (18 feet).  This combined approach 
channel and drop structure serves as a grade control and has prevented degradation in the natural 
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reach downstream from progressing further upstream through the upper reaches.  The second 
structure is the Metrolink Railroad crossing at RM-2.24.  The bridge is a steel structure with a 
single concrete pier at mid span.  The opening under the bridge in the main channel is 
approximately 55 meters (180 feet) wide and does not cause a major constriction to flows under 
the bridge.  A drop structure is located at the downstream end of the underpass, which is 
designed to protect the bridge pier and abutments from scour.  However, the effectiveness of this 
drop structure is questionable as storm flows in 1997 resulted in significant scour and caused 
substantial damage to the structure to the point where the bridge abutments were in danger of 
being undermined.  The structure was repaired in the spring and summer of 1997.  Land use 
within this reach is mostly agricultural in nature with citrus groves scattered along both sides of 
the creek.  

Reach TR-5 suffers from intense channel degradation, erosion to peripheral properties, and 
associated ecosystem degradation.  There are currently no flood control issues in this reach.  This 
reach is targeted for analysis for channel stabilization and ecosystem restoration. 

2.8.2.6 Reach TR-6: RM-2.1 to RM-1.0 

Reach TR-6 extends from the confluence with Oso Creek (at RM-2.2) to the upstream end of the 
channelization portion of Trabuco Creek (at RM-1.0).  This reach is characterized by a natural 
section that has experienced significant erosion and degradation since the early 1960s, 
particularly in the upper portion of the reach.  Channel width just downstream of the Oso Creek 
confluence is approximately 30 meters (100 feet) which widens to 11 to 122 meters (35 to 400 
feet), and then narrows again to about 21 meters (70 feet) as the creek enters the channelized 
portion.  Bed material in this reach consists primarily of medium to course sand with smaller 
quantities of gravel.  This is considerably finer than that found further upstream. 

Land use adjacent to the creek on the eastern side consists of a small citrus grove at the 
uppermost portion of the reach and a horse stable complex for the rest of the reach.  The western 
side of the creek consists mostly of undeveloped land except for a new housing community at the 
lowermost portion of this reach.  This housing community consists of 39 individual properties of 
one-half acre or more.  Due to past erosional processes along this portion of the creek, the 
developers have placed heavy-duty crib walls along the creek to stabilize the slope supporting 
the housing development. 
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As with Reach TR-5, this reach suffers from intense channel degradation and ecosystem 
degradation.  There are currently no flood control issues in this reach.  This reach is targeted for 
analysis for both channel stabilization and ecosystem restoration. 

2.8.2.7 Reach TR-7: RM-1.0 to RM-0.0 (San Juan Creek Confluence) 

Reach TR-7 is the channelized portion of Trabuco Creek.  It extends from RM-0.95 to the 
downstream confluence with San Juan Creek.  The channelization is trapezoidal in shape with an 
earthen bottom and concrete-lined side slopes.  The bottom width is about 21 meters (70 feet) 
with a depth of about 4.5 meters (15 feet).  The thalweg slope varies from 0.006 to 0.008 
feet/foot.  Bed material characteristics in this reach are similar to those of Reach TR-4. 

Several structures are located within Reach TR-7.  The large bridge at Del Obispo Street (at RM-
0.56) carries four traffic lanes.  This bridge is approximately the same size as the channel with no 
bridge piers within the channel.  A smaller pedestrian bridge, located just upstream of the San 
Juan Creek confluence, has a high platform and no bridge piers within the channel and therefore 
is also expected not to cause flow constriction.  The channel in Reach TR-7 also contains several 
small drop structures.  These drop structures are only one to two feet high. 

Land use on the eastern side of the channel in Reach TR-7 consists of the commercial properties 
that comprise the downtown area of the city of San Juan Capistrano.  Residential neighborhoods, 
consisting of single family residences, apartment complexes, and a trailer park, are located on the 
western side of the channel in Reach TR-7. 

Reach TR-7 also suffers from intense channel degradation and associated ecosystem degradation.  
There are currently no flood control issues in this reach.  Reach TR-7 is targeted for analysis for 
potential channel stabilization and ecosystem restoration measures. 

2.8.3 Oso Creek 

Oso Creek originates in the foothills of the Santa Ana Mountains at an elevation of 1,640 feet 
above sea level and flows for a distance of 22 kilometers (13.5 miles) to enter Trabuco Creek at 
Trabuco Creek RM-2.1.  The entire channel flows through the low, rolling foothills west of the 
Santa Ana Mountains. 
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Specific descriptions of each reach are provided below: 

2.8.3.1 Reach OS-1:  RM-13.5 to RM-11.6 

The uppermost reach of Oso Creek extends from the headwaters to the lowermost end of Upper 
Oso Reservoir (which begins at RM-12.6).  This portion of the channel is fairly natural with little 
surrounding development.  The portion of this reach above Upper Oso Reservoir is entirely 
contained within O’Neill Regional Park. 

There are currently no identified flood control, ecosystem degradation, or channel stabilization 
issues in this reach.  Aside from monitoring, no detailed study will be performed on Reach OS-1. 

2.8.3.2 Reach OS-2:  RM-11.6 to RM-3.8 

This reach extends from the lowermost end of Upper Oso Reservoir to the Interstate-5 
undercrossing.  This area is highly developed with residential communities on either side of the 
creek.  Lake Mission Viejo, which extends from RM-9.0 to RM-9.9, is classified as a 
recreational lake and is completely surrounded by townhomes.  Several drop structures (at RM-
4.9, RM-5.0, and RM-6.0) and numerous undercrossings beneath roads occurs in this reach.  The 
channel itself is narrow in this reach, rarely exceeding 30 meters (100 feet) in width.  Oso Creek 
passes through two golf courses - Casta Del Sol Golf Course and Mission Viejo Country Club. 

There are currently no identified flood control, ecosystem degradation, or remaining channel 
stabilization issues in this reach.  Aside from monitoring, no detailed study will be performed on 
Reach OS-2. 

2.8.3.3 Reach OS-3:  RM-3.8 to RM-1.25 

This reach extends from the I-5 undercrossing to the terminus of the rectangular open concrete 
channel just downstream of Avery Parkway.  Most of the channel segments within this reach 
have been enlarged to “interim” or “ultimate” design levels.   Channel improvements within this 
reach include channel modifications, bank/bed protection, grade controls, various types of bridge 
crossing structures, and detention basins. The segment from I-5 to just above Avery Parkway 
consists of a soft-bottomed trapezoidal channel with grouted stone sideslopes.  Below this 
trapezoidal channel, Oso Creek passes into an open rectangular, concrete box culvert with a 
width of 10 meters (34 feet) and a height of 3.4 to 4.6 meters (11 to 15 feet).  At the terminus of 
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this box culvert is a drop structure consisting of a boulder field designed to dissipate excess 
stream energy. 

Through this reach, several bridge crossings exist including Camino Capistrano Road, the 
AT&SF railroad, Crown Valley Parkway, Paseo De Colinas, and the San Juan Hills Toll Road.  
This reach also includes the Galivan Detention Basin. 

There are currently no identified flood control or channel stabilization issues in this reach.  
Because of its heavily channelized nature, there is no ecosystem value at all within this reach.  It 
is essentially a storm drain.  No ecosystem restoration opportunities exist in this reach. Aside 
from monitoring, no detailed study will be performed on Reach OS-3. 

2.8.3.4 Reach OS-4: RM-1.25 to RM-0.0 

Lower Oso Creek below the concrete box culvert is still in an unmodified condition.  It is 
currently a wide, deep, meandering gully through mostly agricultural lands.  This reach, as 
recently as 1969, was a shallow, well-vegetated channel with broadly sloped banks and few 
evident problems.  Since then, the creek has downcut extensively up to 12 meters (40 feet) in 
some places.  As a result of this downcutting, adjacent lands are sloughing off gradually and 
during larger storm events resulting in the loss of several acres of land per large storm event.  In 
addition to the loss of lands, the downcutting has resulted in an undercutting of the support toe of 
a sideslope adjacent to the Metrolink Railroad tracks.  This loss of toe support has resulted in a 
rotational slope failure beneath the tracks and Camino Capistrano.  Metrolink has stabilized this 
rotational slump by installing soil “tiebacks”.  These tiebacks will not affect the process of 
channel degradation, but are solely meant to address the issue of adjacent slope failure. 

This reach suffers from incredible channel stabilization issues, as well as accompanying 
ecosystem degradation.  With its greatly enlarged size, the reach has no flood control issues.  
Although the channel stabilization issue has been dealt with in the short portion adjacent to the 
Metrolink tracks, it remains a problem throughout the reach.  This reach is targeted for potential 
channel stabilization and ecosystem restoration. 

2.8.4 Cañada Gobernadora 

Cañada Gobernadora originates in the foothills of the Santa Ana Mountains in the Coto De Caza 
area at an elevation of 1,040 feet above sea level and flows southward for a distance of 14 
kilometers (8.5 miles) to enter San Juan Creek at San Juan Creek RM-7.5.  The upper reaches are 
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moderately developed in the Coto De Caza area with residential communities and the Coto De 
Caza golf course.  The middle reach of the creek passes through agricultural areas.  The 
lowermost portion of the creek remains undeveloped. 

Specific descriptions of each reach are provided below: 

2.8.4.1 Reach CG-1: RM-8.5 to RM-5.7 

The uppermost reach of Cañada Gobernadora extends from the headwaters to approximately 
one-half mile downstream of the Coto De Caza golf course.  This portion of the creek is 
moderately developed with estate-type, single-family residences and the Coto De Caza golf 
course in the lower end.  Vegetation in the creek is fairly dense, especially within the area of the 
golf course.  The lowermost portion of the creek is currently being developed with large tracts of 
residential homes.  The floodplain area surrounding the creek in the area of this development 
remains fairly wide at between 122 to 213 meters (400 to 700 feet). 

This reach has no currently identified flood control, ecosystem degradation, or channel 
stabilization issues.  Aside from recommended monitoring, no detailed study of these issues will 
be conducted on this reach. 

2.8.4.2 Reach CG-2: RM-5.7 to RM-4.5 

In this area, the creek narrows to a channel width of 30 meters (100 feet) or less.  Fairly dense 
vegetation is present along this reach within the creek channel.  Agricultural development is 
present on the east side of the creek within this reach with natural uplands present on the west 
side. 

This reach has no currently identified flood control, ecosystem degradation, or channel 
stabilization issues.  Aside from recommended monitoring, no detailed study of these issues will 
be conducted on this reach. 

2.8.4.3 Reach CG-3: RM-4.5 to RM-0.0 

The lowermost reach of Cañada Gobernadora extends from the lowermost end of the agricultural 
development to the confluence with San Juan Creek just below the sand and gravel mining 
operations.  Within this reach, the creek channel widens with a floodplain area ranging from 122 
meters (400 feet) to 213 meters (700 feet) in width.  Vegetation within the channel in this reach 
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is not as dense as in upstream areas.  However, substantial riparian vegetation is present in the 
floodplain areas just outside the creek channel. 

While this reach retains a good degree of habitat value, suffers from no identified flood control 
issues, and is not currently unstable, its location in respect to possible storage sites, and possible 
ecosystem restoration immediately downstream on San Juan Creek means it is targeted for 
analysis in the next phase of study. 
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Section Three 

HYDROLOGIC, HYDRAULIC, AND SEDIMENT STUDIES 

This section presents an overview of the tasks performed and methodologies used and 
summarize the results related to the watershed study’s hydrology, hydraulics, and sedimentation 
analyses, collectively referred to as “H&H” studies.  The methodologies employed in the 
development of hydrologic, hydraulic, and sedimentation models were designed to comply with 
U.S. Army Corps of Engineers policies and regulations for justification of Federal participation 
in the implementation of specific projects. 

As mentioned earlier in the text, an understanding of the watershed’s hydrology, hydraulics, and 
sediment behavior is critical in the development of solutions to many problems.  Erosion, 
channel stabilization, ecosystem degradation, flood control, and even water quality problems are 
related to each of these studies.  Study of these subjects indicates that the watershed suffers from 
higher peak discharges, greater low flow, and less sediment delivery than historically.  The study 
of peak and low flows impacts the potential siting and sustainability of ecosystem restoration 
measures.  The study of hydraulics allows the generation of floodplain maps that indicate the 
extent and depth of potential flooding.  The study of sediment allows the determination of the 
adequacy of bridge pier depths, scour of the channel and associated habitat destruction, and 
potential beach nourishment problems.   Theses all have an impact on plan formulation of 
measures to deal with the variety of problems presented in Sections 1 and 2.   

3.1 Hydrologic Analysis 

3.1.1 Precipitation and Streamflow Records 

In general, the area has a mild climate characterized by warm, dry summers and cool, wet 
winters.  Three types of storms produce precipitation in the area:  general winter storms, general 
summer storms, and thunderstorms.  Due to climatic and drainage area characteristics, little 
stream flow occurs except during and immediately following rains, and runoff increases rapidly 
in response to rainfall excess.  The main flood season is from November to April.  The storms 
occurring during these months can last for several days, are widespread, and produce the greater 
flood events in the watershed.  However, local thunderstorms may occur at any time of the year.  
Rainless periods of several months during the summer are quite common.  Snow occurs only in 
the most upstream part of the watershed and is not an important contributing factor to runoff.  
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The average annual precipitation is about 18 inches in the mountainous regions and 13 inches 
near the coast. 

The National Weather Service, Orange County Public Facilities and Resources Department 
(PFRD), and other agencies and private citizens maintain precipitation records for 17 
recording/non-recording precipitation stations within or adjacent to the San Juan Creek 
watershed.  Of these 17, 6 are currently active while the other 11 are not.  These precipitation 
gages provide records for as far back as 1929.  A list of these precipitation gages, their location, 
elevations, operational periods, operators, and equipment types is provided in Section 3.1 of the 
Hydrology Appendix. 

The United States Geological Survey (USGS) and Orange County PFRD currently maintain 
three stream gages within the San Juan Creek watershed. One is on San Juan Creek, currently 
located at the La Novia Bridge.  Another gage is on Trabuco Creek at Camino Capistrano.  (This 
gage was moved from a previous location downstream of its current location in 1981.)  The third 
gage is on Oso Creek at Crown Valley Parkway.  As a result, streamflow records are available on 
San Juan Creek from 1928 to present, on Trabuco Creek from 1932 to present, and on Oso Creek 
from 1969 to present.  A description of these stream gages is provided in Section 3.2 of the 
Hydrology Appendix. 

3.1.2 Peak Discharge-Frequency Analysis 

A flood frequency analysis was carried out for stream gage records at La Novia Bridge (USGS. 
#11046530) on San Juan Creek and Camino Capistrano crossing (USGS #11467000) on Trabuco 
Creek.  The resulting discharge-frequency relationships were used for rainfall-runoff 
calibrations. 

An N-year rainfall-runoff model using LAPRE-1 and HEC-1 computer models was developed 
for the natural, present (Year 2000), and future (Year 2050) conditions on the San Juan Creek 
watershed.  Future-year peak discharges were estimated in order to assess the potential impacts 
of future development in the San Juan Creek watershed.  Development typically results in 
increased creek flows due to increases in the amount of impervious surfaces and the resulting 
decrease in the amount of runoff water that can infiltrate into the ground.  This results in more 
water finding its way into the creeks.  This can change the overall peak discharges by shortening 
the overall time during which storm flows travel through the creek system.   The model was 
calibrated using discharge-frequency curves developed in the flood frequency analysis.  The 
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model results for 2-, 25-, 50-, 100-, 200-, and 500-year flood peak discharges for each 
concentration point are presented in Tables 13 and 14 using both Metric and English units 
(English units in parentheses).  Because the risk and uncertainty studies require nine distinct 
frequency peak discharges, the 1-, 5-, and 10-year flood peak discharges for designated 
concentration points were graphically determined.  Only the 5- and 10-year event flood peak 
discharges are included in these tables. 

The results shown in Table 13 and Table 14 indicate a 100-year peak discharge of 1,510 cms 
(53,300 cfs) on San Juan Creek at its ocean outfall at Doheny State Beach.  Of this discharge, 
approximately 530 cms (18,700 cfs), about 35 percent of the total flow, is contributed by 
Trabuco Creek and its upstream tributaries.  Of this amount, 153 cms (5,400 cfs) is contributed 
by Oso Creek and its upstream tributaries.  This amount represents approximately 10 percent of 
the total flow in San Juan Creek at the ocean outfall. 

From a comparison of present versus future-year peak discharges, it is estimated that no 
significant increases in discharge are expected over the next 50 years.  Flows anticipated in Year 
2050 in San Juan Creek at the ocean outfall, Trabuco Creek entering San Juan Creek, and Oso 
Creek entering Trabuco Creek were calculated to be 1,533 cms (54,100 cfs), 547 cms (19,300 
cfs), and 153 cms (5,400 cfs), respectively.  This represents only a 1.5 percent increase in flows 
in San Juan Creek and a 3.1 percent increase in flows in Trabuco Creek.  Oso Creek, which has 
been assumed to be essentially fully built out, was not estimated to experience any future 
increase in peak discharge flows.  The reason for such a minimal increase in peak discharge 
between existing and future “without-project” conditions is the requirement in Orange County 
that all future development or re-development retain any water on-site that is above that 
calculated for existing conditions.  This was assumed to occur for all flood events up to and 
including an 85% probability 100-year flood event, which also encompasses some portion of the 
volume and peak of events of even rarer occurrence.  In addition, regulatory agency input into 
the development plans of any entities requesting permit processing will also tend to require this 
same condition. 

0009554



 

San Juan Creek Watershed Management Study  Hydrologic, Hydraulic, and Sediment Studies 
Orange County, California  August 2002 
 3-4  

 
Table 13 N-Year Model Peak Discharges Under Present Conditions1 

Control 
Point Location 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 200-Yr 500-Yr 

SAN JUAN CREEK 
CSJ1 @ Cold Spring Creek Confluence 10 

(340) 
-- -- 204 

(7,200) 
366 

(12,900) 
530 

(18,700) 
765 

(27,000) 
1,173 

(41,400) 
CSJ2 Upstream of Bell & Verdugo Creek Confluences 10 

(340) 
-- -- 252 

(8,900) 
431 

(15,200) 
635 

(22,400) 
907 

(32,000) 
1,383 

(48,800) 
CSJ2t @ Bell Creek Confluence 13 

(460) 
-- -- 366 

(12,900) 
572 

(20,200) 
853 

(30,100) 
1,210 

(42,700) 
1,808 

(63,800) 
CSJ3* Upstream of Cañada Gobernadora Confluence 13 

(460) 
74 

(2,600) 
170 

(6,000) 
374 

(13,200) 
589 

(20,800) 
884 

(31,200) 
1,253 

(44,200) 
1,873 

(66,100) 
CSJ3t @ Cañada Gobernadora Confluence 13 

(460) 
-- -- 393 

(13,900) 
638 

(22,500) 
944 

(33,300) 
1,338 

(47,200) 
2,012 

(71,100) 
CSJ4* @ Lower Ortega Hwy Bridge 14 

(470) 
85 

(3,000) 
190 

(6,700) 
422 

(14,900) 
683 

(24,100) 
1,006 

(35,500) 
1,425 

(50,300) 
2,120 

(74,800) 
CSJ5* @ La Novia Bridge 14 

(480) 
85 

(3,000) 
193 

(6,800) 
428 

(15,100) 
691 

(24,400) 
1,023 

(36,100) 
1,454 

(51,200) 
2,148 

(75,800) 
CSJ6* Downstream of I-5 Crossing 15 

(520) 
91 

(3,200) 
201 

(7,100) 
451 

(15,900) 
725 

(25,500) 
1,074 

(37,800) 
1,519 

(53,600) 
2,222 

(78,400) 
CSJ6t @ Trabuco Creek Confluence 74 

(2,600) 
122 

(4,300) 
278 

(9,800) 
623 

(22,000) 
989 

(34,900) 
1,479 

(52,200) 
2,140 

(75,500) 
3,117 

(110,000) 
CSJ7* @ Ocean Outfall 74 

(2,600) 
125 

(4,400) 
283 

(10,000) 
640 

(22,600) 
1,006 

(35,500) 
1,510 

(53,300) 
2,185 

(77,100) 
3,202 

(113,000) 
CAÑADA GOBERNADORA 
CCG1 Half distance to Wagon Wheel Confluence 5 

(180) 
-- -- 40 

(1,400) 
65 

(2,300) 
88 

(3,100) 
119 

(4,300) 
170 

(6,000) 
CCG2 Upstream of Wagon Wheel  Creek confluence 8 

(280) 
-- -- 68 

(2,400) 
104 

(3,700) 
133 

(4,700) 
190 

(6,700) 
283 

(10,000) 
CCG2t Wagon Wheel Creek confluence 9 

(320) 
-- -- 77 

(2,700) 
125 

(4,400) 
164 

(5,800) 
238 

(8,400) 
346 

(12,200) 
CCG3* Flow into San Juan Creek 9 

(330) 
23 

(800) 
45 

(1,600) 
94 

(3,300) 
147 

(5,200) 
196 

(6,900) 
278 

(9,800) 
385 

(13,600) 
TRABUCO CREEK 
CTB1 Trabuco Creek Rd crossing 12 

(420) 
-- -- 147 

(5,200) 
241 

(8,500) 
360 

(12,700) 
544 

(19,200) 
791 

(27,900) 
CTB2 @ Tijeras Creek Golf Club 12 -- -- 147 241 360 544 822 
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Table 13 N-Year Model Peak Discharges Under Present Conditions1 
Control 

Point Location 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 200-Yr 500-Yr 
(420) (5,200) (8,500) (12,700) (19,200) (29,000) 

CTB3* Upstream of Tijeras Creek confluence 12 
(420) 

31 
(1,100) 

60 
(2,100) 

147 
(5,200) 

241 
(8,500) 

360 
(12,700) 

544 
(19,200) 

833 
(29,400) 

CTB3t @ Tijeras Creek confluence 14 
(510) 

31 
(1,100) 

60 
(2,100) 

147 
(5,200) 

266 
(9,400) 

408 
(14,400) 

621 
(21,900) 

930 
(32,800) 

CTB4 Upstream of Crown Valley Parkway crossing 15 
(530) 

-- -- 156 
(5,500) 

272 
(9,600) 

411 
(14,900) 

646 
(22,800) 

981 
(34,100) 

CTB5* Upstream of Oso Creek confluence 16 
(550) 

40 
(1,400) 

71 
(2,500) 

164 
(5,800) 

283 
(10,000) 

428 
(15,400) 

674 
(23,800) 

1,017 
(35,900) 

CTB5t @ Oso Creek confluence 74 
(2,600) 

-- -- 244 
(8,600) 

354 
(12,500) 

524 
(18,500) 

774 
(27,300) 

1,115 
(40,600) 

CTB6* Flow into San Juan Creek 74 
(2,600) 

122 
(4,300) 

147 
(5,200) 

244 
(8,600) 

354 
(12,500) 

530 
(18,700) 

782 
(27,600) 

1,162 
(41,100) 

OSO CREEK 
COS1 Freeway 241 crossing 10 

(340) 
-- -- 40 

(1,300) 
45 

(1,500) 
51 

(1,700) 
68 

(2,300) 
91 

(3,200) 
-- Outflow from Oso Reservoir 4 

(150) 
-- -- 4 

(150) 
4 

(150) 
4 

(150) 
4 

(150) 
4 

(150) 
COS2a Santa Margarita Parkway crossing 9 

(300) 
-- -- 14 

(500) 
15 

(540) 
17 

(600) 
21 

(750) 
27 

(940) 
-- Outflow from Portola Basin 5 

(161) 
-- -- 5 

(167) 
5 

(168) 
5 

(170) 
5 

(174) 
5 

(179) 
COS2b Olympiad Road crossing 23 

(800) 
-- -- 48 

(1,700) 
54 

(1,900) 
60 

(2,100) 
79 

(2,800) 
105 

(3,700) 
-- Outflow from O’Neill Basin 6 

(196) 
-- -- 7 

(230) 
7 

(234) 
7 

(241) 
7 

(263) 
9 

(319) 
COS2c Alicia Parkway crossing 22 

(770) 
-- -- 45 

(1,600) 
51 

(1,800) 
57 

(2,000) 
77 

(2,700) 
99 

(3,500) 
COS3 Upstream of Oso Parkway crossing 48 

(2,000) 
-- -- 139 

(4,900) 
164 

(5,800) 
190 

(6,700) 
264 

(9,300) 
349 

(12,300) 
COS4* Downstream of I-5 crossing 57 

(2,000) 
85 

(3,000) 
105 

(3,700) 
142 

(5,000) 
167 

(5,900) 
193 

(6,800) 
269 

(9,500) 
351 

(12,400) 
COS4t* La Paz Channel confluence 74 

(2,600) 
113 

(4,000) 
147 

(5,200) 
193 

(6,700) 
227 

(8,000) 
258 

(9,100) 
357 

(12,600) 
470 

(16,600) 
COS5a* Downstream of Metrolink Railroad Crossing 74 

(2,600) 
113 

(4,000) 
147 

(5,200) 
193 

(6,800) 
227 

(8,000) 
258 

(9,100) 
360 

(12,700) 
473 

(16,700) 
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Table 13 N-Year Model Peak Discharges Under Present Conditions1 
Control 

Point Location 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 200-Yr 500-Yr 
-- Outflow from Galivan Basin 74 

(2,600) 
105 

(3,700) 
108 

(3,800) 
113 

(4,000) 
116 

(4,100) 
122 

(4,300) 
224 

(7,900) 
337 

(11,900) 
COS5b
* 

Crown Valley Parkway crossing 74 
(2,600) 

116 
(4,100) 

119 
(4,200) 

125 
(4,400) 

133 
(4,700) 

139 
(4,900) 

221 
(7,800) 

337 
(11,900) 

COS6* Flow into Trabuco Creek 74 
(2,600) 

122 
(4,300) 

125 
(4,400) 

130 
(4,600) 

139 
(4,900) 

153 
(5,400) 

221 
(7,800) 

337 
(11,900) 

1 First unit represents SI units (metric) of cubic meters per second (cms).  Second unit (in parenthesis) represents SAE units (English) of cubic feet per second 
(cfs). 
* Indicates 5- and 10-Yr discharges were determined graphically. 
t Indicates a control point at a creek confluence where total flow is estimated (e.g. CSJ2t is the combined flow of San Juan Creek and Bell Creek). 
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Table 14 N-Year Model Peak Discharges Under Future Conditions1 
Control 

Point Location 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 200 Yr 500-Yr 
SAN JUAN CREEK 
CSJ1 @ Cold Spring Creek Confluence 10 

(340) 
-- -- 204 

(7,200) 
366 

(12,900) 
530 

(18,700) 
765 

(27,000) 
1,173 

(41,400) 
CSJ2 Upstream of Bell & Verdugo Creek Confluences 10 

(340) 
-- -- 252 

(8,900) 
431 

(15,200) 
635 

(22,400) 
907 

(32,000) 
1,383 

(48,800) 
CSJ2t @ Bell Creek Confluence 13 

(460) 
-- -- 366 

(12,900) 
572 

(20,200) 
853 

(30,100) 
1,210 

(42,700) 
1,808 

(63,800) 
CSJ3* Upstream of Cañada Gobernadora Confluence 13 

(460) 
74 

(2,600) 
170 

(6,000) 
374 

(13,200) 
589 

(20,800) 
884 

(31,200) 
1,253 

(44,200) 
1,873 

(66,100) 
CSJ3t @ Cañada Gobernadora Confluence 15 

(520) 
-- -- 397 

(14,000) 
640 

(22,600) 
944 

(33,300) 
1,338 

(47,200) 
2,012 

(71,000) 
CSJ4* @ Lower Ortega Hwy Bridge 15 

(540) 
85 

(3,000) 
193 

(6,800) 
425 

(15,000) 
686 

(24,200) 
1,006 

(35,500) 
1,431 

(50,500) 
2,120 

(74,800) 
CSJ5* @ La Novia Bridge 16 

(564) 
85 

(3,000) 
196 

(6,900) 
434 

(15,300) 
694 

(24,500) 
1,029 

(36,300) 
1,459 

(51,500) 
2,148 

(75,800) 
CSJ6* Downstream of I-5 Crossing 18 

(630) 
94 

(3,300) 
204 

(7,200) 
459 

(16,200) 
734 

(25,900) 
1,080 

(38,100) 
1,536 

(54,200) 
2,227 

(78,600) 
CSJ6t @ Trabuco Creek Confluence 74 

(2,600) 
122 

(4,300) 
278 

(9,800) 
649 

(22,900) 
1,015 

(35,800) 
1,502 

(53,000) 
2,176 

(76,800) 
3,146 

(111,000) 
CSJ7* @ Ocean Outfall 74 

(2,600) 
130 

(4,600) 
295 

(10,400) 
666 

(23,500) 
1,029 

(36,300) 
1,533 

(54,100) 
2,227 

(78,600) 
3,231 

(114,000) 
CAÑADA GOBERNADORA 
CCG1 Half distance to Wagon Wheel Confluence 9 

(300) 
-- -- 54 

(1,900) 
74 

(2,600) 
88 

(3,100) 
128 

(4,500) 
190 

(6,700) 
CCG2 Upstream of Wagon Wheel  Creek confluence 12 

(430) 
-- -- 79 

(2,800) 
111 

(3,900) 
139 

(4,900) 
207 

(7,300) 
292 

(10,300) 
CCG2t Wagon Wheel Creek confluence 15 

(530) 
-- -- 94 

(3,300) 
136 

(4,800) 
179 

(6,200) 
258 

(9,100) 
349 

(12,300) 
CCG3* Flow into San Juan Creek 16 

(550) 
24 

(862) 
54 

(1,900) 
113 

(4,000) 
159 

(5,600) 
204 

(7,200) 
292 

(10,300) 
391 

(13,800) 
TRABUCO CREEK 
CTB1 Trabuco Creek Rd crossing 20 

(700) 
-- -- 153 

(5,400) 
272 

(9,600) 
366 

(12,900) 
575 

(20,300) 
867 

(30,600) 
CTB2 @ Tijeras Creek Golf Club 20 

(700) 
-- -- 153 

(5,400) 
272 

(9,600) 
371 

(13,100) 
575 

(20,300) 
867 

(30,600) 
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Table 14 N-Year Model Peak Discharges Under Future Conditions1 
Control 

Point Location 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 200 Yr 500-Yr 
CTB3* Upstream of Tijeras Creek confluence 20 

(700) 
34 

(1,200) 
62 

(2,200) 
153 

(5,400) 
272 

(9,600) 
380 

(13,400) 
575 

(20,300) 
867 

(30,600) 
CTB3t @ Tijeras Creek confluence 23 

(800) 
34 

(1,200) 
62 

(2,200) 
173 

(6,100) 
289 

(10,200) 
434 

(15,300) 
646 

(22,800) 
958 

(33,800) 
CTB4 Upstream of Crown Valley Parkway crossing 24 

(830) 
-- -- 179 

(6,300) 
295 

(10,400) 
445 

(15,700) 
672 

(23,700) 
995 

(35,100) 
CTB5* Upstream of Oso Creek confluence 26 

(900) 
45 

(1,600) 
82 

(2,900) 
187 

(6,600) 
303 

(10,700) 
456 

(16,100) 
691 

(24,400) 
1,034 

(36,500) 
CTB5t @ Oso Creek confluence 74 

(2,600) 
-- -- 258 

(9,100) 
374 

(13,200) 
544 

(19,200) 
802 

(28,300) 
1,165 

(41,100) 
CTB6* Flow into San Juan Creek 74 

(2,600) 
128 

(4,500) 
159 

(5,600) 
261 

(9,200) 
374 

(13,200) 
547 

(19,300) 
810 

(28,600) 
1,182 

(41,700) 
OSO CREEK 
COS1 Freeway 241 crossing 10 

(340) 
-- -- 40 

(1,300) 
45 

(1,500) 
51 

(1,700) 
68 

(2,300) 
91 

(3,200) 
-- Outflow from Oso Reservoir 4 

(150) 
-- -- 4 

(150) 
4 

(150) 
4 

(150) 
4 

(150) 
4 

(150) 
COS2a Santa Margarita Parkway crossing 9 

(300) 
-- -- 14 

(500) 
15 

(540) 
17 

(600) 
21 

(750) 
27 

(940) 
-- Outflow from Portola Basin 5 

(161) 
-- -- 5 

(167) 
5 

(168) 
5 

(170) 
5 

(174) 
5 

(179) 
COS2b Olympiad Road crossing 23 

(800) 
-- -- 48 

(1,700) 
54 

(1,900) 
60 

(2,100) 
79 

(2,800) 
105 

(3,700) 
-- Outflow from O’Neill Basin 6 

(196) 
-- -- 7 

(230) 
7 

(234) 
7 

(241) 
7 

(263) 
9 

(319) 
COS2c Alicia Parkway crossing 22 

(770) 
-- -- 45 

(1,600) 
51 

(1,800) 
57 

(2,000) 
77 

(2,700) 
99 

(3,500) 
COS3 Upstream of Oso Parkway crossing 48 

(2,000) 
-- -- 139 

(4,900) 
164 

(5,800) 
190 

(6,700) 
264 

(9,300) 
349 

(12,300) 
COS4* Downstream of I-5 crossing 57 

(2,000) 
85 

(3,000) 
105 

(3,700) 
142 

(5,000) 
167 

(5,900) 
193 

(6,800) 
269 

(9,500) 
351 

(12,400) 
COS4t* La Paz Channel confluence 74 

(2,600) 
113 

(4,000) 
147 

(5,200) 
193 

(6,700) 
227 

(8,000) 
258 

(9,100) 
357 

(12,600) 
470 

(16,600) 
COS5a* Downstream of Metrolink Railroad Crossing 74 

(2,600) 
113 

(4,000) 
147 

(5,200) 
193 

(6,800) 
227 

(8,000) 
258 

(9,100) 
360 

(12,700) 
473 

(16,700) 
-- Outflow from Galivan Basin 74 105 108 113 116 122 224 337 
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Table 14 N-Year Model Peak Discharges Under Future Conditions1 
Control 

Point Location 2-Yr 5-Yr 10-Yr 25-Yr 50-Yr 100-Yr 200 Yr 500-Yr 
(2,600) (3,700) (3,800) (4,000) (4,100) (4,300) (7,900) (11,900) 

COS5b* Crown Valley Parkway crossing 74 
(2,600) 

116 
(4,100) 

119 
(4,200) 

125 
(4,400) 

133 
(4,700) 

139 
(4,900) 

221 
(7,800) 

337 
(11,900) 

COS6* Flow into Trabuco Creek 74 
(2,600) 

122 
(4,300) 

125 
(4,400) 

130 
(4,600) 

139 
(4,900) 

153 
(5,400) 

221 
(7,800) 

337 
(11,900) 

1 First unit represents SI units (metric) of cubic meters per second (cms).  Second unit (in parenthesis) represents SAE units (English) of cubic feet per second 
(cfs). 
* Indicates 5- and 10-Yr discharges were determined graphically. 
t Indicates a control point at a creek confluence where total flow is estimated (e.g. CSJ2t is the combined flow of San Juan Creek and Bell Creek). 
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3.1.3 Low Flow Analysis 

A low flow analysis was performed using the stream gage data at La Novia Bridge on San Juan 
Creek, at the Camino Capistrano crossing on Trabuco Creek, and at the Crown Valley Parkway 
crossing on Oso Creek.  The analysis characterized low flows in terms of average number of 
days, average number of consecutive days, and maximum number of consecutive days in which 
creek flows did not exceed a specified discharge each year.  This analysis was also performed on 
a month-by-month basis in order to provide seasonal information.  The results of this low-flow 
analysis are provided in Table 15 through Table 17. 

The data presented in these tables indicate that only Oso Creek possesses perennial flows.  
Average daily flow in Oso Creek exceeds 0.03 cms (1 cfs) year round.  Average daily flows of at 
least 0.28 cms (10 cfs) were observed to occur at least 50 percent of the time throughout the year.  
The maximum number of days in which at least 0.03 cms (1 cfs) of flow was not reached was 3 
days during the entire period of 1980 to 1997. 

The data also indicates that segments of both San Juan Creek and Trabuco Creek are ephemeral 
creeks with consistent flows occurring only during the winter and spring.  For San Juan Creek, 
average daily flows of at least 0.03 cms (1 cfs) were present in the creek more than half the time 
only from December through June.  For Trabuco Creek, average daily flows of at least 0.03 cms 
(1 cfs) occurred more than half the time only from December through May. 

The significance of this information is that for ecosystem restoration alternatives that require 
sustained low flow for survival, there are certain segments of each creek that will not have 
sufficient year-round flow.  There are native vegetation types, however, that are adapted to this 
type of situation.  Many of the native tree species are traditionally located on floodplain surfaces 
that do not have access to year-round flow.  However, as seedlings they may require irrigation 
for establishment.  These considerations enter into the formulation of alternative plans for 
ecosystem restoration, and are incorporated into the planning of these measures. 
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Table 15 Daily Low Flow Analyses for San Juan Creek at La Novia Bridge (1980-1997) 

Flows Not 
Excess of 

(cfs) (cms) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual Percent 
Average Number of Days with Average Daily Flow NOT Exceeding the Specified Flow Rate 

No Flow 2 1 0 2 6 7 15 17 16 15 10 5 96 26.2 
0.1 0.003 2 1 0 2 6 7 15 17 16 15 10 5 96 26.2 
0.5 0.014 2 1 1 5 8 10 19 23 20 17 13 6 125 34.2 
1 0.03 3 2 5 6 10 13 22 24 22 23 17 8 155 42.3 
5 0.14 17 11 12 14 20 24 26 31 30 30 27 23 265 72.4 

10 0.28 20 16 16 19 24 25 30 31 30 31 28 27 297 81.1 
50 1.42 27 22 22 24 30 30 31 31 30 31 30 30 338 92.3 

100 2.83 28 24 25 28 31 30 31 31 30 31 30 30 349 95.4 
500 14.17 30 27 29 30 31 30 31 31 30 31 30 31 361 98.6 

1000 28.34 31 27 30 30 31 30 31 31 30 31 30 31 363 99.2 
Average Number of Consecutive Days with Average Daily Flow NOT Exceeding the Specified Flow Rate 

No Flow 1 1 0 1 6 7 14 17 16 14 9 5 91 24.9 
0.1 0.003 1 1 0 1 6 7 14 17 16 14 9 5 91 24.9 
0.5 0.014 1 1 1 4 7 9 18 22 19 16 11 6 115 31.4 
1 0.03 2 2 4 5 10 12 21 24 20 21 15 7 143 39.1 
5 0.14 14 9 10 12 19 24 26 30 30 30 25 18 247 67.5 

10 0.28 18 13 14 18 23 25 30 30 30 31 26 22 280 76.5 
50 1.42 25 19 20 24 29 30 31 31 30 31 29 28 327 89.3 

100 2.83 26 19 22 27 31 30 31 31 30 31 29 29 336 91.8 
500 14.17 28 25 27 30 31 30 31 31 30 31 30 31 355 97.0 

1000 28.34 29 26 30 30 31 30 31 31 30 31 30 31 360 98.4 
Maximum Number of Consecutive Days with Average Daily Flow NOT Exceeding the Specified Flow Rate. 

No Flow 13 16 0 17 31 30 31 31 30 31 30 31 291 79.5 
0.1 0.003 13 16 0 17 31 30 31 31 30 31 30 31 291 79.5 
0.5 0.014 13 16 15 29 31 30 31 31 30 31 30 31 318 86.9 
1 0.03 24 16 26 30 31 30 31 31 30 31 30 31 341 93.2 
5 0.14 31 28 31 30 31 30 31 31 30 31 30 31 365 99.7 

10 0.28 31 28 31 30 31 30 31 31 30 31 30 31 365 99.7 
50 1.42 31 29 31 30 31 30 31 31 30 31 30 31 366 100.0 

100 2.83 31 29 31 30 31 30 31 31 30 31 30 31 366 100.0 
500 14.17 31 29 31 30 31 30 31 31 30 31 30 31 366 100.0 

1000 28.34 31 29 31 30 31 30 31 31 30 31 30 31 366 100.0 

0009562



 

San Juan Creek Watershed Management Study  Hydrologic, Hydraulic, and Sediment Studies 
Orange County, California  August 2002 
 3-12  

 
Table 16 Daily Low Flow Analyses for Trabuco Creek at Camino Capistrano (1980-1989) 

Flows Not 
Excess of Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual Percent 

(cfs) (cms)               
Average Number of Days with Average Daily Flow NOT Exceeding the Specified Flow Rate 

No Flow 7 2 0 4 7 9 11 11 10 19 17 13 110 30.1 
0.1 0.003 7 2 0 4 7 9 11 11 10 19 17 13 110 30.1 
0.5 0.014 7 2 2 7 9 11 15 16 13 21 22 13 138 37.7 
1 0.03 9 3 3 8 12 14 15 17 15 24 23 14 157 42.9 
5 0.14 13 5 3 10 13 16 20 20 18 26 25 19 188 51.4 

10 0.28 16 8 5 12 16 21 22 22 21 26 25 21 215 58.7 
50 1.42 20 12 13 20 22 26 28 29 27 30 27 23 277 75.7 

100 2.83 24 16 17 20 23 27 30 29 29 30 28 25 298 81.4 
500 14.17 30 24 25 25 28 29 31 31 30 31 30 30 344 94.0 

1000 28.34 30 26 27 26 30 30 31 31 30 31 30 30 352 96.2 
Average Number of Consecutive Days with Average Daily Flow NOT Exceeding the Specified Flow Rate 

No Flow 5 2 0 3 7 9 10 8 8 14 10 10 86 23.5 
0.1 0.003 5 2 0 3 7 9 10 8 8 14 10 10 86 23.5 
0.5 0.014 5 2 2 6 8 10 14 13 10 15 12 12 109 29.8 
1 0.03 6 2 2 6 11 14 14 15 13 18 15 12 128 35.0 
5 0.14 10 4 3 8 13 15 19 18 16 20 17 16 159 43.4 

10 0.28 13 5 4 9 15 20 21 20 19 24 20 19 189 51.6 
50 1.42 17 11 12 19 22 26 28 28 26 26 23 21 259 70.8 

100 2.83 20 14 17 20 23 27 29 29 26 28 25 23 281 76.8 
500 14.17 27 20 24 24 28 29 31 29 29 29 27 27 324 88.5 

1000 28.34 29 22 25 25 30 30 31 30 29 29 27 27 334 91.3 
Maximum Number of Consecutive Days with Average Daily Flow NOT Exceeding the Specified Flow Rate. 

No Flow 23 9 0 19 31 30 31 31 30 31 25 29 289 79.0 
0.1 0.003 23 9 0 19 31 30 31 31 30 31 25 29 289 79.0 
0.5 0.014 23 9 18 30 31 30 31 31 30 31 25 31 320 87.4 
1 0.03 23 9 21 30 31 30 31 31 30 31 30 31 328 89.6 
5 0.14 27 17 25 30 31 30 31 31 30 31 30 31 344 94.0 

10 0.28 31 18 31 30 31 30 31 31 30 31 30 31 355 97.0 
50 1.42 31 28 31 30 31 30 31 31 30 31 30 31 365 99.7 

100 2.83 31 28 31 30 31 30 31 31 30 31 30 31 365 99.7 
500 14.17 31 29 31 30 31 30 31 31 30 31 30 31 366 100.0 

1000 28.34 31 29 31 30 31 30 31 31 30 31 30 31 366 100.0 
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Table 17 Daily Low Flow Analyses for Oso Creek at Crown Valley Parkway (1980-1997) 

Flows Not 
Excess of 

(cfs) (cms) Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual Percent 
Average Number of Days with Average Daily Flow NOT Exceeding the Specified Flow Rate 

No Flow 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 
0.1 0.003 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 
0.5 0.014 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 
1 0.03 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 
5 0.14 11 10 10 14 15 15 16 16 15 14 14 14 164 44.8 

10 0.28 13 12 13 15 16 17 17 17 16 16 15 14 181 49.5 
50 1.42 19 14 17 18 25 25 26 25 20 21 19 20 249 68.0 

100 2.83 26 22 25 25 29 29 29 29 24 28 27 27 320 87.4 
500 14.17 29 27 29 29 31 30 31 31 30 31 29 30 357 97.5 

1000 28.34 30 27 30 29 31 30 31 31 30 31 29 30 359 98.1 
Average Number of Consecutive Days with Average Daily Flow NOT Exceeding the Specified Flow Rate 

No Flow 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 
0.1 0.003 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 
0.5 0.014 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 
1 0.03 0 0 0 0 0 0 0 0 0 0 0 0 0 0.0 
5 0.14 7 6 7 10 14 14 15 16 14 13 11 9 136 37.2 

10 0.28 9 8 10 13 14 16 16 17 15 15 12 10 155 42.3 
50 1.42 15 10 13 17 22 23 23 23 19 19 16 16 216 59.0 

100 2.83 20 15 18 23 27 26 27 28 22 24 22 22 274 74.9 
500 14.17 25 22 25 26 31 30 31 31 29 28 23 26 327 89.3 

1000 28.34 27 25 26 28 31 30 31 31 29 30 25 28 341 93.2 
Maximum Number of Consecutive Days with Average Daily Flow NOT Exceeding the Specified Flow Rate. 

No Flow 0 0 0 0 0 3 0 0 0 1 0 0 4 1.1 
0.1 0.003 0 0 0 0 0 3 0 0 0 1 0 0 4 1.1 
0.5 0.014 0 0 0 0 0 3 0 0 0 1 0 0 4 1.1 
1 0.03 0 0 0 0 0 3 0 0 0 1 0 0 4 1.1 
5 0.14 25 26 28 30 31 30 31 31 30 31 30 31 354 96.7 

10 0.28 26 28 31 30 31 30 31 31 30 31 30 31 360 98.4 
50 1.42 31 28 31 30 31 30 31 31 30 31 30 31 365 99.7 

100 2.83 31 28 31 30 31 30 31 31 30 31 30 31 365 99.7 
500 14.17 31 29 31 30 31 30 31 31 30 31 30 31 366 100.0 

1000 28.34 31 29 31 30 31 30 31 31 30 31 30 31 366 100.0 
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As mentioned earlier, there are also tributaries and storm drains that have taken the place of low 
order tributaries that are now witnessing year-round flow due to irrigation of surrounding 
residential and commercial properties.  This flow carries contaminants such as bacteria, into 
downstream channel reaches, which would not have been historically linked during dry months.  
This issue is important, particularly in dealing with water quality problems and the formulation 
of solutions during development of watershed management and water quality improvement 
plans. 

3.1.4 Sediment and Debris Yields 

Sediment yields for the San Juan Creek watershed were estimated using the U.S. Army Corps of 
Engineers, Los Angeles District method for Prediction of Debris Yield (LAD Debris Method).  
Yields were estimated at concentration points, which represent the upstream starting locations 
for the hydraulic and sedimentation studies.  Based on the analyses comparing the results of 
these two methods, it was recommended that the LAD Debris Method be used for estimating 
sediment and debris yields for natural areas (San Juan Creek and Trabuco Creek watersheds) and 
that MUSLE be used for more urban areas (Oso Creek watershed).  Utilizing both methods, the 
results indicated that the estimated values are almost identical with the exception of the 2-year 
event results. 

The determination of sediment yield is important in the understanding of the existing system.  
Sediment is the only source of sand for area beaches, and its depletion can have dire effects on 
beach sustainability.  Sediment yield could also be affected by measures that would tend to trap 
sediment, such as dams and detention structures. These structures may be designed to pass 
sediment efficiently where this is a consideration, but must be taken into account in the 
formulation of alternative plans. 

3.2 Hydraulic Analysis 

The scope of the watershed study’s hydraulic analysis includes the downstream portions of San 
Juan Creek, Trabuco Creek, Oso Creek, and Cañada Gobernadora.  Specifically, hydraulic 
analysis was conducted for  (1) a 17,100-meter (10.5-mile) length of San Juan Creek from just 
downstream of the Bell Creek confluence to the Pacific Ocean; (2) a 15,000-meter (9.5-mile) 
length of Trabuco Creek from a point in Plano Trabuco approximately 1,500 meters (0.9 miles) 
upstream of the Oso Parkway overcrossing to the San Juan Creek confluence; (3) a 6,600-meter 
(4-mile) length of Oso Creek from the I-5 overcrossing to the Trabuco Creek confluence; and (4) 
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a 5,000-meter (3-mile) length of Cañada Gobernadora Creek from just downstream of the Coto 
de Caza golf course to the San Juan Creek confluence.  Water surface profiles and floodplain 
limits were computed using the HEC-River Analysis System (HEC-RAS) computer program 
developed by the Corps. 

In order to complete the hydraulic analysis, aerial photos taken in August 1998 were used to 
generate 1 inch = 100 meters, 1-meter contour interval topographic survey mapping.  In addition, 
geometric data for bridges and culverts were gathered from as-built plans provided by various 
agencies including the County of Orange, Caltrans, and the City of San Juan Capistrano.  Finally, 
locations of levees, block walls, and berms were ascertained through a combination of existing 
data from local agencies, aerial photos, and field reconnaissance. 

The results of the frequency-overflow (a.k.a. “floodplain”) mapping are shown in Figure 6 to 
Figure 15.  These maps include inundation boundaries for the 100-, and 500-year flood events, 
based on Corps of Engineers criteria.  Only a single set of maps was generated because analysis 
indicated little significant difference between present conditions (Year 2000) and future 
conditions (Year 2050).  Water surface profiles are included in the Hydraulic Appendix.  

The results of the hydraulic analysis and preliminary scour analysis indicate that there are two 
potential circumstances or mechanisms under which flood damage might occur in the watershed.  
The first of these is that of overtopping of the existing levee system.  Hydraulic analysis 
indicates that the levees could be overtopped by flood events larger than a 2% exceedance 
(roughly 50-year) flood.  The second of these is that of undermining and potential failure of the 
lining of the channel, with subsequent failure of the levee and inundation of surrounding 
floodplains.  During the 1996 floods, which were of an approximate 4% exceedance (roughly 25-
year) frequency, failure of the lining occurred.  Were it not for efforts of the County with 
assistance from the Corps of Engineers, levee failure could have occurred.  The assumed failure 
frequency for levee failure by undermining is based on recurrence of this event.  This is a 
reasonable assumption based on the actual depth to toe on the channel lining in these reaches. 
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Figure 6. Overflow Map – Sheet 1 
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Figure 7. Overflow Map – Sheet 2 
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Figure 8. Overflow Map – Sheet 3 
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Figure 9. Overflow Map – Sheet 4 

0009570



 

 3-20 

Figure 10. Overflow Map – Sheet 5 
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Figure 11. Overflow Map – Sheet 6 
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Figure 12. Overflow Map – Sheet 7 
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Figure 13. Overflow Map – Sheet 8 
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Figure 14. Overflow Map – Sheet 9 
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Figure 15. Overflow Map – Sheet 10 
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The number of structures potentially inundated during a 0.2% exceedance (~500-year) flood 
event are 2,439 residential, 1,144 manufactured (pre-assembled residential) and 536 commercial, 
for a total of 4119 structures.  The value of these structures is approximately $822 million.  
Flood damage from a 0.2% exceedance event is estimated at $349,237,150, for a 1% exceedance 
(~100-year) event is estimated at $149,128,730, for a 2% exceedance (~50-year) event is 
estimated at $47,968,640, and for a 4% exceedance (~25-year) event is estimated at $885,870.  
These damages include structure and content damage, emergency and clean-up costs, land losses 
due to erosion, and damage to infrastructure such as bridges.  The equivalent (average) annual 
expected damages for the entire watershed are $15,204,700.  Because future flood peak 
discharges are not significantly different from the existing condition, and the inundatable area is 
currently fully developed, future flood damages (in year 2030; roughly the “average” of all 
future years) are only 4% higher than the base year of 2008 (assumed project completion).  Most 
of the potential damage would occur downstream of La Novia Avenue on San Juan Creek, with 
the bulk between Trabuco Creek and the ocean, and on Trabuco Creek downstream of Del 
Obispo.  The estimated inundated area for the 0.2% exceedance and 1% exceedance flood events 
is illustrated in Figure 6 to Figure 15. 

It is important to note that the frequency-overflow maps presented in this report are not to be 
used for other purposes.  These maps were developed solely and expressly for the purpose of 
identifying the expected probability of inundation, i.e., of the extent and depth of floodwater 
inundation on the floodplain.  These maps were used in determining the expected damage during 
different flood events, and by extrapolation, when compared to potential projects developed to 
reduce damages, to identify projects that might have a positive benefit-to-cost ratio, a critical 
item in recommending Federal involvement in potential projects.  These maps are not to be used 
for comparison to regulatory floodplain maps, which are developed to different criteria and used 
for a completely different purpose. 

3.3 Geomorphic Analysis 

A geomorphic analysis was conducted to assess the characteristics and general stability of San 
Juan, Trabuco, and Oso Creeks.  Changes in the profile of these creeks over time were 
investigated in light of changes in development and flood history.  The analysis relied primarily 
on field reconnaissance, historical maps, and previous reports. 

0009577



 

San Juan Creek Watershed Management Study  Environmental and Cultural Studies 
Orange County, California  August 2002 
 3-27  

Large storm events are often responsible for significant changes to stream profiles.  The largest 
recorded flood events on San Juan Creek occurred in 1937, 1938, 1969, and 1995.  Based on 
statistical analysis of gage data, these flows correlate to approximately 50-year events.  In the 
past 25 years, large events have also occurred during 1978, 1980, 1983, 1993, and 1998.  The 
largest flows recorded on Trabuco Creek occurred in 1937 and 1970.   

3.3.1 San Juan Creek  

Results of the geomorphic analyses on San Juan Creek from Bell Canyon to the ocean outlet 
show significant degradation from 1970 to 1984 and continuing lower rates of degradation 
through 1998.  The lower and middle reaches (the ocean outfall to Lower Ortega Highway 
Bridge) show degradation of up to six feet in the reach above and below LaNovia Bridge down 
to Interstate 5 from 1970 to 1984 and then a slightly aggradational trend from 1984 to 1998.  The 
significant downcutting of the channel, reflected in the 1984 bed profile is likely a result of the 
large flows experienced in this watershed in the 1978, 1980, and 1983 flood events.  San Juan 
Creek’s bed elevation has not recovered to its pre-1970 elevations.  The lower and middle 
reaches are believed to be currently readjusting to a profile closer to the 1970 profile. The upper 
reaches (upstream of Lower Ortega Highway Bridge) do not appear to be making this 
adjustment.    

The net effect of bed degradation is its impacts on associated resources, both natural and man-
made.  Bed degradation will eventually cause (and has already caused) the bed elevation to reach 
the level of buried pipelines, causing failure of water and sewer lines.  It will cause erosion of 
bed sediments resulting in disappearance of habitat within the bed.  If continuous, the resource 
will disappear permanently.  It will also eventually cause the failure of structures and resources 
lining the bank, as these are undercut, fail into the channel, and are washed away.  Bridge 
abutments, channel linings, land protection, riparian vegetation including trees, bushes and 
associated wildlife will all disappear.  If erosion of the banks is continual, no resource value will 
exist in the future.  San Juan Creek upstream of I-5 to somewhat upstream of LaNovia Avenue is 
now in a state of channel degradation.  Stabilization is greatly needed in order for the resource to 
have some chance of sustainability. 

3.3.2 Trabuco Creek 

Results of the geomorphic analyses on Trabuco Creek show a general pattern of channel 
degradation from just upstream of the I-5 overcrossing to the San Juan Creek confluence during 
the years 1960 through 1998.  Bed degradation on Trabuco Creek has amounted to over thirty 
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feet in some locations, particularly immediately downstream of its confluence with Oso Creek.   
Significant degradation is also believed to be associated with the large storm event that occurred 
in 1983.  Some sections in the reach immediately upstream of San Juan Creek have exhibited 
some recovery in later years, but not enough to fully recover from the 1983 flood event. 

If the degradation on Trabuco Creek is allowed to continue in the future, there is little chance of 
resource value along the creek.  Associated infrastructure, environmental resources, and adjacent 
land will be continually subject to attack, particularly during large flood events.  Stabilization of 
Trabuco Creek downstream of the railroad crossing is needed if associated resources are to be 
protected from future attack. 

3.4 Erosion and Sedimentation Analyses 

Erosion and sedimentation analyses were performed in order to assess the effects of changes in 
the channel parameters or the hydrologic inputs that result from any proposed project 
alternatives.  These analyses were performed using the Corps of Engineers’ SAM Sediment 
Hydraulic Design Package.  SAM is an integrated system of programs designed to aid engineers 
in the analyses associated with designing, operating, and maintaining flood control channels and 
stream restoration projects.  SAM combines the hydraulic information and the bed material 
gradation information to compute the sediment transport capacity for a given cross section at a 
given discharge at a single point in time.  These sediment transport rates can then be combined 
with hydrological information to compute the total sediment carrying capacity for that cross 
section.  Complete erosion/sedimentation analyses are described in Section 6.0 of the Hydraulic 
Appendix - Without-Project Conditions.   

Analysis of sediment conditions on San Juan and Trabuco Creeks indicate continued potential 
for sediment erosion.  There is sufficient tractive force on the bed to provide the means for 
erosion, and little in the way of impediments to prevent it.  Drop structure installation in the 
downstream reaches of San Juan and Trabuco Creeks has reduced downcutting in those areas, at 
the expense of migratory and other aquatic species passage.  Unfortunately, downcutting has 
continued downstream of these structures, as they are spaced far apart and create sufficient drops 
to cause downstream scour problems.  Extrapolation of this condition into future years provides 
the basis to estimate the threat to infrastructure crossing or adjacent to the creek.  Unfortunately, 
a number of bridges crossing the creek appear to be at risk in the future if this condition is 
permitted to continue.  This issue is fully developed in the plan formulation section and plays a 
large role in the development of alternative plans. 

0009579



 

San Juan Creek Watershed Management Study  Environmental and Cultural Studies 
Orange County, California  August 2002 
 3-29  

3.5 Non-Damaging Discharges for Structures 

Many bridges cross San Juan, Trabuco, and Oso Creeks within the study area, and a number of 
reaches in these streams have bank and toe protection.  The existing channel degradation 
problem, which is evident as a continual downcutting of the bed of the channel, has many 
potential implications to existing structures across the principal channels of the watershed.  For 
the purposes of assessing trends in channel behavior, a preliminary analysis of scour was 
conducted.  At this preliminary level of detail, a highly conservative approach was warranted.  In 
the event that the issue of scour is addressed in future phases of study, a considerably more 
detailed analysis of each structure would need to be performed.  Potential scour was evaluated at 
each of the structures crossing the stream channels.  In the case of bridges, scour depths were 
compared to a depth of 1.5 meters (~5 feet) below the bottom of the pier footing.  This assumes 
that the bridge no longer has an adequate safety factor against structural failure once flood flows 
have exposed 1.5 meters (~5 feet) of the piles that support the pier footing.  In the case of bank 
protection, scour depths were compared to depth to the toe.  This assumes that once the toe is 
undermined, the concrete will break away and expose the bank.  Failure by other mechanisms is 
not considered. 

Total scour for the 2-, 25-, 50-, 100-, 200-, and 500-year storm events was compared with the 
known or estimated depth of footings and foundations at bridge structures and bank protection 
along San Juan, Trabuco, and Oso Creeks (see Table 6.24 of the Hydraulic Appendix Without 
Project Conditions).  The values estimated are potential scour depths and are not meant to be 
used as design values.  In addition, failure is not likely to occur along the entire reach of the 
channel.  The calculated scour is a conservative estimate that assumes the worst case of each 
scour element occurs at the same time and the same location.  The computed scour depths were 
used only to make a determination of the potential for undermining and the frequency of scour, 
for the purposes of determining potential damages.  A structure was classified as having little 
potential for damage if the scour associated with a 50- to 100-year flood flow does not pose a 
significant threat.  Because of the preliminary nature of this analysis, no attempt was made to 
predict what event would cause failure of a structure.  Based on the preliminary scour analysis, 
the following structures are identified for further detailed study to determine the potential risk of 
failure due to scour.  

The potential failure of the structures listed in Table 18 could result in significant economic 
losses and repair costs.  Since 1969, it is estimated that the Federal government, the County, the 
cities, and other entities in the San Juan Creek watershed have suffered significant costs 
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associated with floooding, with $9.8 million in damages having been incurred during the years 
1992 to 1998 ($1.64 million/year) in these categories.  Potential expenditures in the future 
include potential bridge replacement due to undermining by channel degradation processes, 
amounting to $4.2 million per year, road repair, bank stabilization, and expenditures for repair of 
flood control facilities due to channel instability.   

Adding credence to potential economic losses due to flooding events, recent floods have resulted 
in significant impacts to infrastructure.  Along San Juan and Trabuco Creeks in February 1998, 
approximately 150 meters (500 feet) of slope paving was undermined and washed off the levee 
face, and a portion of the levee and embankment was washed out.  The damage occurred along 
the south channel, approximately 365 meters (1,200 feet) downstream of the Trabuco Creek 
confluence.  The flow during this storm was estimated to be approximately 590 cms, which 
corresponds to approximately a 25-year storm event. 

 
Table 18 Structures Potentially “At-Risk” Due to Estimates Scour 

Public Safety Risk? 
Structure Location Watercourse Yes No Undetermined 

BRIDGES 
Pacific Coast Highway -- San Juan  �  
Camino Las Ramblas -- San Juan �   
Stonehill Drive -- San Juan �   
MetroLink Railroad -- San Juan   � 
Camino Capistrano -- San Juan �   
Interstate 5 -- San Juan �   
La Novia Avenue -- San Juan �   
Lower Ortega Highway -- San Juan �   
Antonio Parkway -- San Juan  �  
Del Obispo Street -- Trabuco �   
MetroLink Railroad -- Trabuco   � 
Oso Parkway -- Oso   � 
BANK PROTECTION 
Sideslope Protection 106+00 San Juan �   
Sideslope Protection 118+00 San Juan  �  
Sideslope Protection 125+00 San Juan �   
Sideslope Protection 136+00 San Juan �*   
Sideslope Protection 142+00 San Juan �   
Sideslope Protection 106+00 Trabuco �   
Sideslope Protection 113+50 Trabuco �   
Sideslope Protection 148+00 Trabuco �   
*Results only applicable along bend (134+00 to 138+00). 

 

Along Trabuco Creek, the floods of February 1998 washed out a total of approximately 200 
meters (700 feet) of sideslope paving in six different locations.  Several of these washouts nearly 
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resulted in a breaching of the levee and local residents were evacuated.  All instances of damage 
except one occurred immediately downstream from grouted stone grade stabilizers, indicating 
that the slope paving had insufficient toe depth to withstand the scour caused by the increased 
turbulence in these locations.  The peak flow was estimated to be 230 cms (about 8,000 cfs), 
which represents approximately a 25-year event.  Extrapolation of the behavior of the channel, 
the frequency of the flood event on both channels, and the type of damage incurred provided the 
basis for estimating future without-project damages on both creeks due to undermining. In the 
absence of floodfighting efforts that temporarily stabilized the channel, the levee would have 
failed, with subsequent inundation of significant property on the floodplain. 

While the County of Orange reports that the slope paving has withstood long-duration flows 
many times in the past, recent experience shows undermining of the slope paving during short-
term, high-peak flows.  This recent behavior may also reflect the advance downcutting of the 
channel in these reaches, and its potential during future flood events.  The estimated peak 
discharges during the storm events leading to the failures were well below the design capacities 
for both San Juan and Trabuco Creeks. 
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Section Four 

ENVIRONMENTAL AND CULTURAL STUDIES 

The San Juan Creek watershed contains a wide variety of environmental resources, extending 
from headwaters to ocean, and from urban landscape to forested mountaintop.  These resources 
include water, wildlife, cultural, and physical landscapes; in short, every physical entity that 
surrounds those that find themselves within the boundaries of the watershed itself.  To accurately 
portray all of the environmental resources of the watershed would be an impossible task.  They 
are changing daily, and in ways that no one could possibly anticipate.  However, the job of this 
study is to address the problems impacting resources, and to recommend solutions to those 
problems.  In doing so, the study team has to qualitatively and quantitatively describe the 
important attributes and functions of the resource being most affected in negative ways, and then 
to devise solutions that are the most cost-effective and acceptable means of reversing the 
damage. 

A number of studies were performed in pursuance of that goal.  Environmental studies included 
the characterization of many of the physical features of the watershed, and the way resource have 
been affected.  The characterization included a look at the existing condition of resources, a best 
judgment as to their historical condition, and the same for the future “without-project” condition.  
This evaluation provides the study team with the information needed to assess the areas of 
highest impact.  The areas that possess the greatest potential for improvement, and those areas 
that have little remaining potential.  It provides the means to establish critical links, or means to 
reestablish habitats needed for particular species or groups of species and to develop a plan to 
address many of the problems facing the watershed in a way that is implementable and 
supportable. 

To this end, the environmental resources of the watershed are evaluated qualitatively, and are 
discussed in the Environmental Appendix.  The study team also made use of the draft Special 
Area Management Plan (SAMP) being developed by the Regulatory branch of the Corps of 
Engineers as a separate study effort.  In that study effort, resources in certain areas of the 
watershed were evaluated using a “landscape-level” version of the Hydro-Geomorphic Method 
(HGM) of functional assessment of critical properties of the watershed.  HGM evaluates a given 
stream reach based on its hydrologic, geochemical, and vegetative characteristics functionality.  
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It “ranks” a reach’s ability to sustain wildlife and plant life, so that one can understand both its 
high quality and low quality aspects.  This important tool is used in this study to determine the 
reaches of channel most impacted, and their relationship to upstream, downstream, and adjacent 
land areas.  The study team also made use of “incremental analysis” to compare potential 
ecosystem restoration measures.  This analysis compares measures to one another to determine 
the group of, or individual measures most cost-effective in restoring evaluated areas to a desired 
condition. 

With the evaluation of reaches in hand, the study team was able to formulate measures, 
determine connectivity and sustainability issues, compare measures to one another, and to make 
a package of recommendations to be included in the watershed management plan. 

The most serious environmental problems facing the watershed are water quality, degradation of 
biological resources, threatened and endangered species issues, cultural resource impacts, and 
aesthetic/livability issues.  As the last issue is difficult to address in this context, it is integral to 
all the other issues, and by addressing degradation problems, can in itself also be addressed in a 
positive manner.  Existing, historical, and future environmental resources are discussed in this 
section, and in more detail in the Environmental Appendix, with later discussion on plan 
formulation in that following section. 

4.1 Water Quality 

4.1.1 Surface Water 

The San Juan Creek Watershed is within the jurisdiction of the San Diego Regional Water 
Quality Control Board (SDRWQCB), one of nine regional water quality control boards in 
California.  The SDRWQCB places the San Juan Creek watershed within the San Juan 
Hydrologic Unit and the Mission Viejo Hydrologic Area. 

There are currently no identifiable major point source dischargers of pollutants to the creeks of 
the watershed.  Wastewater treatment facilities do not direct effluents into the creeks of the 
watershed.  Therefore, water quality problems, except that of bacterial contamination, within the 
San Juan Creek watershed are believed to be primarily determined by non-point source storm 
water runoff from urbanized areas.  There is apparently a significant, and as yet not completely 
defined, contribution of bacteria from wildlife sources outside of the developed areas.  Because 
roughly one-third of the watershed has been developed, delivery of some portion of the 
contaminants to surface waters of the watershed may be attributed to human-related activities.  
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Contaminants of concern attributable to human activities include oil and grease from roadways, 
illicit dumping of petroleum products (e.g., waste motor oil, used antifreeze, etc.), and pesticides, 
herbicides, and fertilizers from golf courses, parks, and residential neighborhoods.  A majority of 
this development has occurred along the I-5 corridor in the cities of Mission Viejo and San Juan 
Capistrano.  Runoff from Mission Viejo primarily enters Trabuco and Oso Creeks while San 
Juan Creek receives runoff primarily from San Juan Capistrano.  Other potential sources of  
contaminants to San Juan Creek may be from irrigated agriculture within the basin, as well as 
from mining and ranching operations. 

Contaminants in the San Juan Creek watershed are not solely derived from human sources.  A 
currently unknown volume of contaminants are also derived from other sources, including land-
borne wildlife and avian populations, some of which are quite significant.  Because the San Juan 
Creek watershed is a significant natural resource, it also contains a significant wildlife 
population.  Bacterial contamination in the watershed is a combination of both human and 
wildlife sources.  However, because the state-of-the-art in identification of sources is in its 
infancy, definitive identification of bacterial sources on a watershed-wide basis was not possible 
for this study effort. 

Identification of contaminants and their sources is an expensive and long-term process of 
iterative testing, analysis, and additional testing.  For this reason, treatment of all potential water 
quality problems will await more definitive results, which may take years.  Thus, while one of 
the goals of this watershed study was to deal with perceived water quality problems, their 
solution will take far longer than the timeframe of this watershed study.  However, given the 
early identification of bacteria as the primary contaminant of concern, initial study efforts in the 
water quality arena have focused on the identification of bacterial source areas within the San 
Juan Creek watershed.  To this end, water quality studies conducted as part of this watershed 
study effort were focused on sampling and source tracking of bacterial pollution at numerous 
locations in the watershed.  The results of this testing program indicated the following: 

�� Bacterial pollution measured by standard indicator organisms is ubiquitous in storm 
drains and creeks.  Overall, storm drains have the highest concentrations of indicator 
organisms, creeks have lower concentrations, and the ocean the lowest. 

�� Concentrations of indicator organisms in storm drains and creeks are similar to what is 
expected from urban runoff.  Levels indicative of large amounts of sewage contamination 
are not seen. 
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�� All storm drains tested had high to moderate concentrations of indicator organisms. 

�� All creeks sites had moderate concentrations, including those occurring above areas of 
large human influence. 

�� Fecal coliform and enterococcus concentrations downstream of Pacific Coast Highway 
were markedly higher than further upstream.  A possible explanation may be 
contamination from intervening storm drains or direct contamination by waterfowl in the 
estuary and creek mouth area. 

�� Overall water quality measured against current (REC-1) standards is poor.  Storm drains 
and creeks meet REC-1 only rarely. 

�� While large storm drains have the highest concentrations, even intermittently-flowing 
storm drains are moderately contaminated. 

�� While human-related sources seem to be responsible for a significant portion of the 
contamination, samples taken in headwaters areas still have low to moderate levels of 
contamination. 

Monitoring of the surface water was conducted by the Orange County Public Health Department 
and Laboratories and the County of Orange Public Facilities and Recreation Department.  The 
locations and results of this testing program are provided as Exhibit A.  Because of the 
identification and inclusion of the downstream reach of San Juan Creek on the California 
Regional Water Quality Control Board’s list of impaired water bodies, it is expected that 
continued analysis and treatment of identified water quality problems will continue. 

Based on testing of other constituents, the results indicate that the water quality objectives for the 
Mission Viejo Hydrologic Area are met in most instances.  Other exceedances noted were 
periodic violation of total dissolved solids (TDS) standards.  Heavy metals such as zinc and 
copper (likely derived from automobile use) also increased during storm events, but rarely 
exceeded standards.  Turbidity values were substantially lower for samples taken during non-
storm periods as compared to samples taken after storm events. 

Because of its importance to residents, visitors, regulators and stakeholders, water quality issues 
are one of the primary areas of focus, both in the development of recommendations, and as a 
long-term course of action.  Thus, plan formulation on water quality issues, although not as 
tightly focused as other issues during these initial phases, has to address numerous sources, areas 
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of concern, and possible means of reducing the problem to manageable levels.  This is discussed 
further in the section on plan formulation, and recommendations are made both in this report and 
in the watershed management plan. 

4.1.2 Groundwater 

The groundwater resource is important to numerous other aspects of the San Juan Creek 
watershed.  It functions as a source, although limited, of water for the human population.  It 
functions as a source of sustenance for wildlife populations.  And lastly, as a source for 
vegetation.  While the definitive study on groundwater for human uses in the watershed remains 
to be done, an understanding of its presence or absence, and its behavior, is needed to determine 
the sustainability and siting of ecosystem restoration projects. 

Groundwater in the San Juan Creek watershed is generally concentrated in the alluvial fills, 
which occupy the valley areas, along both San Juan Creek and its many tributaries.  Groundwater 
is in general unconfined, and flows from headwaters areas all the way to the ocean interface.  Fill 
ranges from 60 meters or more at the ocean, to less than a meter in the highest elevations of the 
tributaries. 

Groundwater movement in the watershed is influenced by the Cristianos fault, a north-south 
trending fault dissecting the watershed.  The fault crosses (under) San Juan Creek approximately 
5.6 kilometers (3.5 miles) upstream of the confluence of San Juan and Trabuco Creeks.  The 
fault partitions the groundwater basin into upper and lower basins.  While influential, the fault 
does not appear to have much effect on shallow groundwater flow, particularly as its effects 
vegetation and wildlife. 

Historical sustained yield in the watershed is estimated at 6.4 cubic meters (5,200 acre-feet) per 
year.  Sustained yield under ultimate build-out conditions is estimated at 11.1 cubic meters per 
year.  Depth to groundwater has been estimated at 3.4 meters (11 feet) near the lower portion of 
San Juan Creek, to nearly 21 meters (70 feet) further upstream.  Along some stretches of San 
Juan Creek, groundwater is forced to the surface, becoming surface flow in the creek.  Some of 
this infiltrates into the creekbed further downstream, once more becoming groundwater. 

Water quality studies done on the groundwater indicate that the major cause of concern is total 
dissolved solids (TDS).  TDS increases as one approaches the ocean.  Sulfates are nearly three 
times the recommended concentrate in two of three wells tested.  Cadmium, iron, and manganese 
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are also above recommended levels.  Currently, due to these issues, groundwater is not used as a 
source of municipal drinking water supply. 

Future development may put more pressure on use of this source for human use.  It is also likely 
that increased human population may result in the contribution of more contaminants to the 
groundwater resource.  This places even more importance on the addressing of water quality 
problems from all sources, as eventually this resource may be used for a broader variety of 
purposes.  It is also important to recognize that the wildlife and vegetative resource depends on 
this source of water, and that its extraction must be limited to that level determined to be needed 
for sustenance of those resources.  Because exact knowledge of the historical levels of 
groundwater, and its influence on surface water, are not yet understood, further study of this 
issue is strongly recommended. 

4.2 Biological Resources 

The biological resources of the San Juan Creek Watershed were assessed by various means.  
Existing data were evaluated from recent documentation and augmented by field reconnaissance.  
During these surveys, vegetation communities were mapped on March 1998 color aerial 
photographs.  However, because of the late seasonal timing of these surveys, early seasonal 
ephemeral plant species should not have been observable.  Lastly, though no focused sensitive 
species surveys were conducted, any sensitive species observed during the three surveys were 
recorded.  General wildlife surveys were not conducted; however, wildlife species were recorded 
during the course of the vegetation surveys.  Details of these surveys are provided in the 
Environmental Appendix. 

4.2.1 Vegetation 

Description of vegetational communities followed those of Holland (1986) and the County of 
Orange Habitat Classification System (1992).  Scientific nomenclature followed that of Hickman 
(1993).  A total of 16 vegetation communities were mapped within the San Juan Creek watershed 
as part of the County of Orange’s regional vegetation mapping effort.  Limited ground truthing 
and reconnaissance was performed at representative stands of some of the vegetation 
communities during August and September 1998 to obtain information on the sub-associations 
and species composition. 

A diversity of vegetation communities typifies most portions of the San Juan Creek watershed 
that have not already been intensely developed.  Riparian woodlands and forests occur along 
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most portions of the stream courses that remain relatively undisturbed such as San Juan Creek 
from its headwaters to its confluence with Oso Creek; Cañada Gobernadora and its tributaries; 
Bell Canyon and its tributaries; many of the tributaries to San Juan Creek including Cold Spring, 
Hot Spring, Lion, Long, Lucas, and Verdugo Canyons; and Trabuco Creek and its tributaries 
including Tijeras Canyon.  Sporadic patches of riparian habitat occur along Oso and Horno 
creeks, and a thin band of riparian vegetation occurs along Cañada Chiquita. 

The slopes and mesa above the many stream courses and drainages are vegetated with either 
coastal sage scrub or chaparral communities.  Coastal sage scrub is the dominant, upland 
vegetation community along the coastal, foothill slopes from west of Cañada Chiquita to the 
slopes west of Cold Spring Canyon.  With increasing elevation, chaparral communities replace 
coastal sage scrub such as near the boundary of the Cleveland National Forest.  Within the 
Cleveland National Forest (upper Oso, Trabuco, and Bell Canyon Creeks), coastal sage scrub is 
generally restricted to xeric, south facing slopes.  Oak woodlands and forests become common at 
the upper reaches of the watershed on north-facing slopes and along drainages. 

The portion of the watershed west and south of Cañada Gobernadora has undergone or is 
undergoing rapid development.  Much of the natural vegetation within this area had been 
converted to agriculture uses and/or urbanization.  Coastal sage scrub was most likely the natural 
vegetation community that was replaced by these other uses.  Intense urbanization has occurred 
along the western and southern portions of the watershed within the communities of Mission 
Viejo, San Juan Capistrano, Laguna Niguel, Dana Point, Laguna Hills, Coto De Caza, Dove 
Canyon, and Rancho Santa Margarita.  Extensive areas of agriculture and grasslands occur from 
the mesas to the east of Cañada Gobernadora southwest to the border of San Juan Capistrano and 
west to the border of Mission Viejo. 

More detailed information of the scrub, chaparral, grassland, wetland, woodland, and forest 
communities, as well as those habitats associated with cliff and rock outcropping, coastal or 
marine areas within the watershed, freshwater water bodies, and agricultural, disturbed, or 
developed areas is provided in the Environmental Appendix. 
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4.2.2 Wildlife 

The aforementioned vegetation communities provide habitat for a diverse fauna.  Vegetation 
provides foraging habitat, breeding habitat, and cover, as well as wildlife movement corridors.  
At the landscape level, vegetation communities co-occur in a diverse mosaic.  In this mosaic, 
ecotones are formed at the boundaries between vegetation communities.  Ecotones generally 
contain a mixture of floral and faunal species from the adjacent communities and as such can 
typically support a higher diversity of species than the adjacent communities can.  Ecotonal 
edges can be sharp, such as those between a marsh and upland area, or they can gradual, such as 
those between sage scrub and chaparral communities. 

Wildlife species can be specialists (i.e., restricted to one or a few different habitats over their 
lifetime) or they can be generalists (i.e., having a broad range of habitats that they inhabit).  
Wildlife species may forage in one type of habitat yet breed in a different one.  Similarly, 
wildlife species may spend a portion of the season in one habitat type and the remainder in 
another.   

Because of the high diversity and mosaic distribution of vegetation within the watershed and 
diverse topographic features, the watershed supports a high diversity of wildlife species.  This is 
especially evident in the undisturbed areas of the watershed such as the Cleveland National 
Forest.  The Planning Aid Report, prepared by the USFWS (1996), for the “Aliso Creek and San 
Juan Creek Watershed Management Study, Orange and Riverside Counties, California” 
identified 12 species of invertebrates, five species of fish, 12 species of amphibians, 35 species 
of reptiles, 143 species of birds, and 42 species of mammals.  A list of these species and the 
habitat(s) where they occur is provided in the Environmental Appendix. 

4.2.3 Sensitive Resources 

4.2.3.1 Sensitive Habitats 

Sensitive habitats are communities that are distinguished in several ways: (1) identified by the 
California Department of Fish and Game (CDFG) with the Highest Inventory Priority (Holland 
1986);  (2) regulated by Federal or State agencies (e.g., wetland and riparian habitats); and/or (3) 
listed as Habitat Types of Special Interest in Orange County (County of Orange, 1992).  Table 19 
identifies all the Habitat Types of Special Interest in Orange County and provides their 
California National Diversity Data Base (CNDDB) designations. Habitats are generally 
considered sensitive because they support rare and endangered species and/or because very little 
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of these habitat(s) remain.  Many sensitive habitats have suffered significant losses due to 
urbanization or conversion to other habitat types such as agriculture.  The communities identified 
as sensitive in Table 19 are discussed in fuller detail in the Alternatives Analysis Report.. 

4.2.3.2 Sensitive Species 

Sensitive plant species are those that are federally listed by the USFWS (1998a), are State listed 
by the CDFG (1998b), occur on the California Native Plant Society’s (CNPS) Inventory of Rare 
and Endangered Vascular Plants of California (1998), and/or are considered plant species of 
special interest within Orange County.  Sensitive animal species are those that are federally listed 
by the USFWS (1998a), are state listed by the CDFG (1998a), and/or are considered special 
animals by the CDFG (1998c). 

 

Table 19 Habitat Types of Special Interest in Orange County 
CNDDB Designations1 

Habitat Types of Special Interest 

Communities with 
the Highest 

Inventory Priority 

Global 
Rank 

State Rank 

1.1 Southern coastal foredunes2 Yes G2 S2.1 
1.2 Southern dune scrub2 Yes G1 S1.1 
2.1 Southern coastal bluff scrub2 Yes G1 S1.1 
2.2  Maritime succulent scrub2 Yes G2 S1.1 
2.3 Venturan-Diegan transitional sage scrub (four sub-types) Yes G3 S3.1 
2.4 Southern cactus scrub N/A N/A N/A 
2.5 Riversidian coastal sage scrub Yes G3 S3.1 
2.6 Floodplain sage scrub Yes G1 S1.1 
3.6 Southern maritime chaparral Yes G1 S1.1 
3.11 Nolina chaparral N/A N/A N/A 
4.2 Elymus grassland N/A G3 S3 
4.3 Southern coastal needlegrass grassland Yes G3 S3.1 
4.4 Deergrass grassland N/A G3 S3 
4.5  Coast live oak savanna N/A N/A N/A 
5.1 Southern hardpan vernal pool Yes G1 S1.1 
5.2  Alkali meadow Yes G3 S2.1 
5.3 Freshwater seep Yes G4 S4 
6.1 Southern coastal salt marsh2 Yes G2 S2.1 
6.2 Coastal brackish marsh Yes G2 S2.1 
6.3 Cismontane alkali marsh Yes G1 S1.1 
6.4 Coastal freshwater marsh Yes G3 S2.2 
7.1 Riparian herb N/A N/A N/A 
7.2 Southern willow scrub Yes G3 S2.1 
7.3 Mulefat scrub N/A G4 S4 
7.6 Southern arroyo willow forest Yes G2 S2.1 
7.7 Southern black willow forest N/A N/A N/A 
7.8 Southern cottonwood-willow riparian forest Yes G3 S3 
7.9 White alder riparian forest Yes G3 S3 
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Table 19 Habitat Types of Special Interest in Orange County 
CNDDB Designations1 

Habitat Types of Special Interest 

Communities with 
the Highest 

Inventory Priority 

Global 
Rank 

State Rank 

7.10 Canyon live oak ravine forest Yes G3 S3.3 
8.1 Coast live oak woodland N/A G4 S4 
8.2 California walnut woodland2 Yes G2 S2.1 
8.3 Cismontane juniper woodland N/A G2 S2.1 
9.1 Coast live oak forest N/A G4 S4 
9.2 Canyon live oak forest N/A G4 S4 
9.3 Coulter pine forest N/A G3 S3.2 
9.4 Knobcone pine forest2 Yes G4 S4 
9.5 Southern interior cypress forest Yes G2 S2.1 
9.6 Bigcone spruce-canyon live oak forest N/A G3 S3.1 
10.1  Xeric cliff faces N/A N/A N/A 
10.2  Mesic cliff faces N/A N/A N/A 
10.3  Rock outcrops N/A N/A N/A 
11.1  Marine open water and subtidal N/A N/A N/A 
11.2  Bay and lagoon open water N/A N/A N/A 
11.3  Rocky shore and intertidal zone N/A N/A N/A 
11.4  Sandy beach and tidal flats N/A N/A N/A 
13.1 Perennial rivers and streams N/A N/A N/A 
13.2 Intermittent streams and creeks N/A N/A N/A 
 

1 The Nature Conservancy Heritage Program Status Ranks (adopted by the CNDDB) 
 
Global Ranks 
G1:  Fewer than 6 viable occurrences worldwide and/or 2,000 acres. 
G2:  6-20 viable occurrences worldwide and/or 2,000-10,000 acres. 
G3:  21-100 viable occurrences worldwide and/or 10,000-50,000 acres.   
G4:  Greater than 100 viable occurrences worldwide and/or greater than 50,000 acres. 
G5: Community demonstrably secure due to worldwide abundance. 
 
State Ranks 
S1:  Fewer than 6 viable occurrences statewide and/or 2,000 acres. 
S2:  6-20 viable occurrences statewide and/or 2,000-10,000 acres. 
S3:  21-100 viable occurrences statewide and/or 10,000-50,000 acres.   
S4:  Greater than 100 viable occurrences statewide and/or greater than 50,000 acres. 
S5: Community demonstrably secure due to statewide abundance. 
 
Threat Ranks 
0.1: Very threatened. 
0.2: Threatened 
0.3: No current threats known 
 
2 Habitats with either no or low potential for occurrence within the San Juan Creek Watershed 
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A total of 18 federally listed species occur or have the potential to occur within the San Juan 
Creek Watershed.  These species are: 

 
• Thread-leaved brodiaea (Brodiaea filifolia) 
• Big-leaved crown-beard (Verbesina dissita) 
• Vernal pool fairy shrimp (Branchinecta lynchi) 
• San Diego fairy shrimp (Branchinecta sandiegonensis) 
• Riverside fairy shrimp (Streptocephalus woottoni) 
• Quino checkerspot butterfly (Emphydryas editha quino) 
• Tidewater goby (Eucyclogobius newberryi) 
• Unarmored three-spined stickleback (Gasterosteus aculeatus williamsoni) 
• California red-legged frog (Rana aurora draytoni) 
• Arroyo southwestern toad (Bufo microscaphus californicus) 
• Least Bell’s vireo (Vireo bellii pusillus) 
• Southwestern willow flycatcher (Empidonax traillii extimus) 
• Coastal California gnatcatcher (Polioptila californica californica) 
• California least tern (Sterna antillarum browni) 
• Bald eagle (Haliaeetus leucocephalus) 
• American peregrine falcon (Falco peregrinus anatum) 
• Western snowy plover (Charadrius alexandrinus nivosus) 
• Pacific pocket mouse (Perognathus longimembris pacificus) 

This list was generated from a Planning Aid Report completed by the USFWS for San Juan 
Creek (USFWS, 1996).  A detailed description of all the federally listed species that could 
potentially occur within the San Juan Creek Watershed is provided in the Environmental 
Appendix.  These descriptions provide information on species’ biology, distribution, habitat 
requirements, and historical trends.   The Environmental Appendix also contains a list of an 
additional 50 sensitive species that potentially could occur within the San Juan Creek Watershed.  
The species included on this list reflect known occurrences from the following USGS Quads: El 
Toro, Santiago Peak, Alberhill, Sitton Peak, San Clemente, Dana Point, San Juan Capistrano, and 
Cañada Gobernadora, as portions of the San Juan Creek Watershed coincide with portions of 
these quads. Other site specific location information was gathered from the Foothill 
Transportation Corridor (FTC) Study (MBA, 1997).  No detailed descriptions of the non-
federally listed species’ biology, distribution, habitat requirements, etc., are provided.  In 
addition to the species listed in the Environmental Appendix, there are many other sensitive 
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species that could occur within the watershed, but for which site-specific information was not 
available.  These species are listed in the County of Orange’s Habitat Classification System. 

4.3 Cultural Resources 

Cultural resource is a term that refers to the imprint of human occupation left on the landscape.  
This imprint is manifested in the form of prehistoric and historic archeological sites, historic 
buildings, structures, and objects.  Archeological sites consist of artifacts, plant and faunal 
remains, trash deposits, and many types of features. Artifacts reflect anything that was 
manufactured or modified by human hands.  Features can include structural remains, fire pits, 
and storage areas. 

Cultural resource sites are both important to residents and scholars, but also in the plan 
formulation process.  Cultural resource sites have the potential to be impacted by structural 
solutions, and thus an understanding as to their locations and extent in critical.  Avoidance of 
known cultural resource sites is a factor in the siting of solutions, but if not possible, becomes an 
important factor in construction and operations and maintenance. 

Prehistoric archeological sites are loci of human activity occurring before European contact.   
European contact was first made in the southwest with the Spanish entry into this watershed in 
the 1760’s.  Artifacts include flaked stone tools such as projectile points, knives, scrapers, and 
chopping tools; ground stone implements like manos and metates; plain and decorated ceramics; 
and features or facilities which include subterranean and above-ground architectural units, 
hearths, granaries and storage cysts, and trash deposits known as middens. 

Historic archeological sites reflect occupation after the advent of written records.  Material 
remains on historic archeological sites include refuse dumps, structure foundations, roads, 
privies, or any other physical evidence of historic occupation.  Refuse consists of food waste, 
bottles, ceramic dinnerware, and cans.  In a number of historic archeological situations privies 
are important because they often served as secondary trash deposits.  There is usually a strong 
interplay between historic archeological sites and written records.  The archeological data is 
frequently used to verify or supplement historic records.  Historic structures include commercial 
and residential buildings, industrial facilities, bridges, and roadways.   

There are two principal methods of locating cultural resources.  Before starting a project, a 
records and literature search is conducted at any number of repositories of archeological site 
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records.  The search may show that an archeological or historical survey had been conducted, 
and some cultural resources were identified.  That information may be enough to proceed with 
the significance evaluation stage of the project.  If a conclusion was reached that (1) no previous 
survey had been done or (2) a previous survey was either out of date or inadequate, the project 
cultural resources expert, either a historian or archeologist, will need to carry out a pedestrian 
surface survey to determine if any cultural resources are within the proposed project boundaries.  

After a cultural resource has been determined eligible for inclusion in the National Register, it is 
accorded the same level of protection as a property that is included.  It then becomes formally 
known as a historic property regardless of age.  Historic property status may be applied to 
individual cultural resources or to a group of cultural resources that are united by a theme or 
context.  The combined historic properties are then designated as either a historic or 
archeological district and the individual elements are called contributors.   

4.3.1 Records and Literature Search Results 

A records and literature search was conducted at the South Central Coastal Information Center at 
the University of California, Los Angeles (UCLA).  The information available at the Information 
Center consists of hardcopy of both current and historic records and maps.  Using this 
information, the location and description of known historic and prehistoric resources can be 
determined.  An analysis of this information makes it possible to evaluate the potential for 
resources to be located in areas that have not yet been surveyed.  Furthermore, this information is 
useful in planning for future studies of an area. 

No historic or prehistoric resources appear to be impacted by proposed alternative measures 
within the channels, except for the proposed detention basin on San Juan Creek at Cañada 
Gobernadora, and the detention basin on Trabuco Creek.  The proposed detention basin on San 
Juan Creek at Cañada Gobernadora is located near known archaeological resource sites.  These 
include CA-ORA-29, the Mission Viejo site.  Recent subsurface investigations (Van Wormer, 
2002) have uncovered significant remains, including evidence of two structures and numerous 
historic artifacts.  Native American stone artifacts were also located.  This site appears to be 
eligible for listing on the National Register of Historic places.  In addition to the Mission Viejo 
site, prehistoric sites CA-ORA-1048, 1049, 1050, and 1121 are very close to the potentially 
inundated portion of the Cañada Gobernadora basin.  The proposed detention basin on Trabuco 
Creek is located near site CA-RIV-1337.  Prior to project implementation, an updated records 
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and literature search, and pedestrian survey is recommended for each location to confirm the 
absence of resources. 
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Section Five 

REGULATORY CONSIDERATIONS 

This section, Regulatory Considerations, presents regulatory-related issues and considerations of 
importance to the San Juan Creek Watershed Study as identified by the Los Angeles District 
Regulatory Branch of the Corps of Engineers. Issues discussed in this section include (1) 
NEPA/CEQA compliance and cumulative impacts, (2) permit requirements, (3) operation and 
maintenance activities, (4) environmental restoration activities, and 5) implementation of a 
regulatory authorization instrument for an integrated watershed management plan. 

The Regulatory Branch is participating in this watershed study and is also developing plans in 
response to permit requests in many locations in the San Juan Creek watershed. In addition, 
through funding provided by Congress, the Regulatory Branch has contracted the development 
of a watershed-wide environmental assessment of water and related land resources, utilizing a 
modified (landscape-level) application of the Hydro-Geomorphic Methodology (HGM) model of 
functional assessment.  This assessment and the resulting plan developed by the Regulatory 
Branch will be used in response to a large permit request, resulting in a Special Area 
Management Plan (SAMP), for development on one of the largest privately held properties in the 
watershed, that of the Rancho Mission Viejo Company.  The SAMP is discussed in more detail 
later in this section. 

It is important to note that the reaches as discussed in this document, are different from the 
“functional reaches” defined in the SAMP.  This should not be an issue except as a reminder to 
those with involvement in both efforts. 

5.1 NEPA/CEQA Compliance 

In the early stages of this watershed study, the Corps filed a Notice of Intent (NOI) to prepare a 
Programmatic Environmental Impact Statement/Environmental Impact Report (EIS/EIR) under 
the authority of the National Environmental Policy Act (NEPA) and the California 
Environmental Quality Act (CEQA). It was the intention of the Corps and County, as a jointly 
sponsored process, to have suitable documentation of proposed activities accompany the final 
watershed study report. This approach has had to be modified, due to the fact that no specific 
project recommendation will be forwarded to Congress with this document, and the report will 
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not directly result in the implementation of any projects by the Corps. Instead, when the County 
or other local governments, or the Corps, in the future propose to implement actions identified 
conceptually in this report, environmental documents will be prepared at that time for the 
specific action or program, accompanied by a “spin-off” document dealing with a specific stand-
alone project for authorization by Congress or other (presumably State) authority.   The 
environmental documentation accompanying this report is referred to as an Environmental 
Assessment. 

Any future NEPA/CEQA documents and consultation under the Endangered Species Act (ESA) 
will require an evaluation of cumulative impacts in the watershed and the extent to which 
proposed actions worsen or improve the existing habitat conditions. The Corp’s Regulatory 
Branch is responsible for assessing the extent of these cumulative impacts in rendering Section 
404 permit decisions. This analysis includes an assessment of historic, current, and reasonably 
anticipated future activities in the watershed, by various entities, to evaluate the effects of 
proposed activities on watershed conditions. 

5.2 Cumulative Impacts 

The San Juan Creek watershed is in the process of experiencing rapid development of its 
remaining open space. The establishment of numerous parks and reserves in the watershed serve 
as evidence of the desire of the county, state, and local agencies and of individuals for protection 
of the area’s valuable natural resources. These parks offer refuge for sensitive plant and animal 
species and protect unique regional habitats and a variety of upland, riparian, and aquatic 
habitats. These parks also help to moderate the changes imposed on the hydrologic system. 
However, these parks are unable to prevent the continuing degradation within the watershed. 
Many of the natural functions of the creek corridor have been severely impaired resulting in 
environmental, social, and economic impacts. As development proceeds in a watershed, areas 
within the watershed can become increasingly sensitive to additional impacts, which can be 
observed by the elimination of habitats or species at specific sites, subareas, or the entire 
watershed.  

Watershed and cumulative problems cannot be adequately addressed in a site-specific manner. 
Rather, a watershed-scale approach is necessary to understand the natural hydrologic and 
geomorphic processes that create and sustain habitats and how to maintain these natural 
processes over time. This watershed study provides a framework for such a watershed-scale 
approach. 
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Based on a search of the Corps’ Regulatory database in 2002, approximately 104 Section 404 
permits have been issued for activities in this watershed since passage of the CWA in 1972. This 
rate of permitting may be expected to continue in the near future as several large development 
proposals are evaluated and mitigation plans developed and agreed upon by various regulatory 
agencies.  Some development in the San Juan Creek watershed occurred before the passage of 
the Clean Water Act in 1972, and many activities also occurred before the implementation of 
significant restrictions in the Regulatory Program in 1985 and 1996. Prior to 1985, the Los 
Angeles District Regulatory Branch had no authority to regulate discharges of fill materials in 
waters of the U.S. above the headwaters (areas where mean annual water flow is less than 5 
cubic feet per second [0.14 m3/s]). Thus, activities in the entire upper half and much of the lower 
half of the watershed did not require Section 404 authorization before 1985. In 1996, the 
reporting requirements associated with the Nationwide Permit program were substantially 
increased. Before 1996, impacts from individual projects totaling less than 1 acre [0.4 hectares] 
and not affecting Federally listed endangered or threatened species or cultural/archaeological 
resources were authorized to proceed without approval from regulatory authorities.  

5.3 Operation and Maintenance Activities 

Similar to the requirements for construction activities, discharge of any dredged or fill material 
into a water of the U.S. during the operation and maintenance (O&M) of an existing facility will 
first require authorization from the Corps Regulatory Branch, unless the Corps itself is the 
discharger. The following are examples of O&M activities that often involve discharges of 
dredged or fill material: clearing of vegetation, debris, and sediment from soft-bottomed 
channels and basins; repair of bank protection; and replacement of culverts. The Regulatory 
Branch is willing to work with local flood control and water districts to develop long-term 
maintenance programs for problem areas in the watershed. Depending on the nature and extent 
of the activities, the Regulatory Branch could issue individual permits or regional general 
permits for implementing activities in accordance with developed and approved maintenance 
plans. 

5.4 Environmental Restoration Activities 

The Los Angeles District Regulatory Branch is responsible for authorizing any restoration, 
creation, and enhancement activities that involve discharge of dredged or fill material in waters 
of the U.S., including wetlands. The Corps Regulatory Branch has recognized that there are 
numerous suitable restoration sites in this watershed. There are also numerous enhancement 
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opportunities in the watershed, such as eradication efforts directed at giant reed (Arundo donax).  
The Regulatory Branch, environmental agencies and interest groups are interested in eliminating 
this noxious weed from the entire watershed. Once a local agency sponsor can be identified, the 
Regulatory Branch would be interested in setting up a mitigation banking instrument or an in-
lieu fee program to formalize and coordinate this effort. 

There are numerous other non-native and invasive species in this watershed that compromise 
riparian resource integrity. All parts of the watershed have been infested to differing degrees by 
pampass grass, tree tobacco, tamarisk, castor bean, various thistle species, pepper tree, 
eucalyptus tree, mustard, and vinca. Control of these species could be included in the mitigation 
bank or in-lieu fee program that the Regulatory Branch hopes to create for giant reed removal. 

Habitat creation opportunities are generally limited by land availability and proximity to 
hydrologic sources. The Regulatory Branch prefers that any new habitat creation be done where 
the sites would be subject to natural hydrology (i.e., associated with a jurisdictional water of the 
U.S.). This desire has been incorporated into the plan formulation of ecosystem restoration 
alternatives developed for this watershed management effort and discussed later in this 
document.  All recommended sites have access to naturally-occurring surface and groundwater 
flow for which supplementation is not needed. 

Simple creek widening or lowering of upland terraces, where feasible in light of engineering 
constraints, can provide exceptional habitat creation opportunities. In addition, creation of 
detention basins can provide wetland creation opportunities while also satisfying flood control 
and water quality needs.  Much of this thinking was utilized in the remainder of the study effort, 
focused on problems, opportunities, plan formulation, and development of a watershed 
management plan. 

5.5 Integrated Watershed Plan Regulatory Authorization 

One goal of the watershed study effort, which is viewed as a long-term iterative and changing 
process, is to provide regulatory tools for balancing competing uses of the river corridor and to 
efficiently manage watershed resources. Regulatory Guidance Letter 86-10 authorizes the 
Regulatory Branch to prepare (as mentioned earlier in this section) Special Area Management 
Plans (SAMPs) for regions with sensitive environmental resources that are subject to intense 
developmental pressure. This SAMP is being prepared for portions of the San Juan Creek 
watershed, primarily lands owned by the Rancho Mission Viejo Company.  
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The development of the SAMP requires a full accounting of watershed resources, their level of 
functioning, the competing land-uses, and cumulative impacts from past, present, and future 
activities in order to develop an efficient permitting scheme. Once a full assessment of these 
resources and interests is complete, the Regulatory Branch will be able to decide which activities 
and locations might be acceptable with minimal permitting requirements (i.e., under a Regional 
General Permit or verification under existing nationwide permits), which activities and locations 
might only be acceptable after intensive public and Regulatory review (i.e., an individual 
permit), and which activities and locations warrant more study. The ultimate purposes of the 
SAMP are to provide comprehensive planning of a large regulatory permit action that will 
increase efficiency, streamline the permitting process, and provide a foundation for watershed-
level aquatic and riparian resource reserve program implementation. To date, Phase 1 of this 
process has been substantially completed.  This includes the aquatic resource identification 
(delineation), and aquatic resource characterization (functional assessment).  Development of 
criteria and alternatives, analysis and evaluation of the permittee’s proposed projects, 
development of the aquatic reserve program, development of the draft restoration plan, and 
issuance of a draft EIS/EIR will follow in Phase 2.  Phase 3 will result in the issuance of 
programmatic level permits and a final EIS/EIR.   

Incorporation of efforts conducted under other programs will be another important aspect of 
Corps of Engineers Regulatory Branch and Planning Branch coordination.  Modifications to the 
County of Orange’s General Plan, the Natural Community Conservation Plan being developed 
by the County, Ranch, California Department of Fish and Game, and the SAMP/MSAA (State of 
California version of the SAMP – Master Streambed Alteration Agreement) being developed by 
COE Regulatory, the County, the Ranch, and California Department of Fish and Game, will need 
to be coordinated in future phases of study, and by all parties concerned. 
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Section Six 

ECONOMIC STUDIES 

This section presents a discussion of the economic analysis conducted for the watershed study.  
The importance of quantifying economic damages is their use in establishing Federal interest for 
project construction, in this particular case, for justification of flood control and channel 
stabilization measures.  The Corps of Engineers must establish that the costs of a project are 
outweighed by its potential economic benefits in order for it to qualify for Federal cost-sharing.  
The purpose of the economic analysis is to measure the potential damages, for each potential 
flood event, due to flood inundation and erosion along San Juan, Trabuco, and Oso Creeks.  
Included in this discussion is a brief description of the methodologies used and a summary of the 
results of the economic analysis.  Detailed documentation of the economic analysis is provided 
in the Economic Appendix. 

6.1 Historic Flood Damages 

Historic flooding and erosion damage was researched as part of the watershed study.  Historic 
damages were quantified in Corps of Engineers reports, County reports, and discussion with city 
managers, utility agencies and water districts. Damage data on the recent El Niño winter storms 
of 1997 and 1998 were compiled primarily through correspondence with local/regional 
government bodies and utility districts.  All dollar estimates of damages from past storms 
presented in this report have been converted to their equivalent value in 2002 dollars.  A 
summary of these damages is presented in Table 20 and Table 21.  Table 20 shows flooding and 
erosional damages from 1937 to 1995.  Table 21 shows flooding and erosion damages from 1996 
to 1999. 

6.2 Economic Analysis Methodologies 

This economic analysis was formulated in accordance with Corps of Engineers regulations and 
guidance.  The base price level for the analysis is April 2002, and the period of analysis was 50 
years.  A discount rate of 61/8 percent is used.  The analysis employed the HEC-Flood Damage 
Assessment (HEC-FDA) computer program to measure flood inundation damages in a risk-based 
environment.  The most likely future year in the HEC-FDA model was set at year 2030 with a 
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base year of 2008.  The future year was determined based upon the projected growth for Orange 
County and the limited available developable land within the study area. 

Structures within the San Juan Creek floodplain were identified by a combination of aerial 
photographs and field surveys.  The floodplain was defined as everything contained within the 
500-year event inundation area.  The value of structure contents was estimated using the 
Depreciated Replacement Cost (DRC).  For residential structures, content value was based on 50 
percent of DRC.  For industrial/commercial structures, content value was based on 100 percent 
of DRC. 

 
Table 20 Historical Flood Damages, Erosion Damages, and Damages from Unknown Factors 

(2002 Dollars) 
Stream Year Damage Type of Damage 

San Juan Creek 1937 $24,442,000 Agriculture, buildings, highways, utilities 
 1938 NA Water lines, bridges, loss of life 
 1969 $7,465,000 Recreational inundation, bridges, land loss 
 1969 $7,916,000 Erosion of flood control facilities 
 1993 $809,000 Erosion of sewer lines, flood control facilities 
 1995 $1,491,000 Erosion of land, bridges, sewer line 
 1995 $991,000 Recreational inundation 
Trabuco Creek 1969 $5,119,000 Bridges, unknown factors 
 1993 $985,000 Erosion damage to stream bank, water and sewer lines 
 1995 $255,000 Erosion of stream bank and flood control channels 
 1995 $118,000 Bike path damage 
Oso Creek 1969 $247,000 Agricultural 
 1983 $897,000 Sewer line erosion 
 1993 $3,452,000 Sewer line, bank, flood control structure erosion 
 1995 $1,039,000 Flood control channel infrastructure erosion 

Sources:  Corps of Engineers, Flood Plain Information Report, San Juan Creek; Corps of Engineers PL-99 After Action Report, 
1998; County of Orange records, City of San Juan Capistrano, City of Dana Point, South Orange County Water Authority.
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Table 21 1996-1999 Flooding and Erosion Damages Summary 
(2002 Dollars) 

Location Owner Description Cost Secondary Impacts 
Doheny state Beach State of California—Dept. of 

Parks and Recreation 
Miscellaneous debris, hazardous and non-hazardous, 
including assorted plant material, (arundo sp.) was 
deposited on State Beach 

$59,000 The establishment of the 
arundo sp. in Doheny state 
Beach. 

Antonio Parkway at San Juan 
Creek 

Antonio Parkway Bridge 
over San Juan Creek.  
Orange County Road 
Department 

Bridge under construction was damaged by storm flow 
discharge.  Partially completed work was destroyed.  
Damaged December 1997 

$164,000 Delay in opening Antonio 
Parkway to public access. 

From Coast Highway Bridge 
upstream to Camino Capistrano 

San Juan Creek Channel 
(L01), Orange County Flood 
Control District 

Off site lateral erosion created voids behind the channel 
slope paving at several locations.  Damaged Winter 1996 

$4,600 N/A 

Upstream from Del Obispo 
Street (2 sites) San Juan 
Capistrano 

Trabuco Creek Channel 
(L02), Orange County Flood 
Control District 

Approximately 110 linear feet of concrete channel slope 
protection failed and collapsed.  Damaged February 1998 

$19,000 Reduced level of flood 
protection for surrounding 
community. 

Upstream from Del Obispo 
Street (2 sites) San Juan 
Capistrano 

Trabuco Creek Channel 
(L02), Orange County Flood 
Control District 

Approximately 110 linear feet of concrete channel slope 
protection failed and collapsed.  Damaged February 1998 

$20,000 Reduced level of protection 
for surrounding community. 

Downstream Del Obispo at City-
owned pedestrian bridge 
crossing. 

Trabuco Creek Channel 
(L02), Orange County Flood 
Control District  

Concrete channel slope paving failed and collapsed at this 
site thereby threatening the city’s bridge.  The City 
relocated the bridge to a new location after the storm flows 
receded.  Damaged December 1997 

$42,000 Inaccessibility of city-
owned bridge. 
 

Approximately 6,000 linear feet 
from Stonehill Drive, San Juan 
Capistrano 

San Juan Creek Channel 
(L01) Orange County Flood 
Control District 

Approximately 505 linear feet of concrete channel slope 
protection failed and collapsed.  Damaged February 1998 

$97,000 Reduced level of flood 
protection for surrounding 
community. 

Approximately 6,000 linear feet 
upstream from Stonehill Drive, 
San Juan Capistrano 

San Juan Creek Channel 
(L01) Orange County Flood 
Control District 

Approximately 505 linear feet of concrete channel slope 
protection failed and collapsed. Damaged February 1998 

$545,000 Reduced level of flood 
protection for surrounding 
community. 

Upstream from the I-5 Freeway 
(approximately 1000 feet) 

Trabuco Creek Channel 
(L02) Orange County Flood 
Control District 

Storm flows damaged pile driven slope protection fencing.  
Trees and general storm debris became caught upon the 
damaged fence.  This debris then diverted flows against 
adjacent slopes.  Damaged February 1998 

$18,000 Damage to adjacent private 
property 
 

Downstream from Camino 
Capistrano (Approximately 500 
feet) 

Trabuco Creek Channel 
(L02) Orange County Flood 
Control District 

Storm debris diverting creek flow against levee 
embankment.  Damaged Winter of 1996 

$12,000 N/A 

Downstream from Del Obispo 
Street (2 sites) San Juan 
Capistrano 

Trabuco Creek Channel 
(L02) Orange County Flood 
Control District 

Approximately 230 linear feet of concrete channel slop 
lining failed and collapsed.  Damaged December 1997 

$60,000 Reduced level of flood 
protection for surrounding 
community. 

Downstream from Del Obispo 
Street (2 sites) San Juan 

Trabuco Creek Channel 
(L02) Orange County Flood 

Approximately 230 linear feet of concrete channel slope 
lining failed and collapsed.  Damaged December 1997 

$261,000 Reduced level of flood 
protection for surrounding 
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Table 21 1996-1999 Flooding and Erosion Damages Summary 
(2002 Dollars) 

Location Owner Description Cost Secondary Impacts 
Capistrano Control District community. 
Downstream from Del Obispo 
Street (3 sites) San Juan 
Capistrano 

Trabuco Creek Channel 
(L02) Orange County Flood 
Control District 

Approximately 310 linear feet of concrete channel slope 
paving failed and collapsed.  Damaged February 1998 

$66,000 Reduced level of flood 
protection for surrounding 
community. 

Downstream from Del Obispo 
Street (3 sites) San Juan 
Capistrano 

Trabuco Creek Channel 
(L02) Orange County Flood 
Control District 

Approximately 310 linear feet of concrete channel slope 
paving failed and collapsed.  Damaged February 1998 

$355,000 Reduced level of flood 
protection for surrounding 
community. 

Trabuco Creek at AT&SF 
Railroad Bridge 

Moulton Niguel Water 
District; Santa Margarita 
Water District 

March 1998 storms washed out natural creek bottom and 
broke a sewer line and an effluent transmission main.  
Temporary pumping was needed to bypass flows.  
Permanent fix included sheet piling for added protection to 
pipelines. 

$1,642,000 Need a permanent solution 
for bank and stream bed 
stability. 
 

Oso Creek along Camino 
Capistrano s/o of Avery 
Parkway 

Moulton Niguel Water 
District; Santa Margarita 
Water District 

El Nino storms of March 1998 caused slide that broke 
sewer line and caused sewage to flow into Oso Creek.  
Temporary pumps had to be installed to bypass sewage 
flow; pipe had to be replaced. 

$415,000 All affected agencies are 
investigating a long term 
solution to stabilizing the 
banks of Oso Creek. 

Oso Creek 4,000 feet North of 
Oso Creek & Trabuco Creek 

Capistrano Valley Water 
District 

1997-1998 rain season, El Nino, continued erosion to a 
point where a lens failure occurred.  This failure 
impacted the Amtrak Railway, CVWD’s 24” Line, a 30” 
Gas line, a sewer effluent line, and the I-5. 

$55,000 CVWD has spent staff 
time valued at $10,000 
NOTE: these figures don’t 
include cost of repair to 
railroad, Camino 
Capistrano, I-5, 30” Gas 
Line, sewer line, or non 
domestic line 

Hickey Creek at  Shady Lane 
and Sycamore Drive 

Trabuco Canyon Water 
District 

During February 1998 storms, the creek eroded and 
exposed 6” AC pipeline crossing creek.  Cobble rock 
pushed by rapidly moving streamflow impacted exposed 
pipeline, creating a 4” hole on upstream side.  Pipe 
bedding was removed and replaced by cobble pushed 
from upstream sources by streamflow. 

$16,000 Entire system in area of 
break was shut down in an 
attempt to locate damage.  
Customers without water 
for a full day. 

34152 Del Obispo, Dana Point South East Regional 
Reclamation Authority 
(SERRA) 

A storm event on 1/28/80 and 1/29/80 pronounced 
runoff into the drainage areas to the north and northeast 
of the SERRA treatment facility in Dana Point.  
Normally, this runoff would have been carried via a 
system of culverts and ditches to San Juan Creek.  
Because some of the drainage system outlets to the 
creek were plugged, the runoff ponded at the facility’s 

$1,697,000 Untreated sewage from the 
facility impacted the outlet 
of San Juan Creek to the 
Pacific Ocean and 
subsequently the 
surrounding beaches. 
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Table 21 1996-1999 Flooding and Erosion Damages Summary 
(2002 Dollars) 

Location Owner Description Cost Secondary Impacts 
northern levee, forming a lake estimated to be 18.25 feet 
deep.  On 1/29/80, the ponded runoff overtopped the 
levee, continuing until the levee was breached, causing 
the water to pour through the opening into the SERRA 
facility.  The waters caused extensive damage to 
buildings and equipment and rendered the plant useless 
for treating wastewater until the damage was repaired. 
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6.3 Without-Project Flood Inundation Damages 

Expected annual damages to structures and their contents in the San Juan Creek watershed were 
estimated to provide a baseline forecast of anticipated future damages without the 
implementation of any new watershed management activities.  This baseline will serve as the 
standard for comparison for any alternative plans proposed in the watershed study aimed at 
alleviating inundation damages. 

As mentioned earlier in this report, historic flood damages were used to establish current and 
future potential flood damages by event.  Analysis of past flood events indicates that there are 
two potential ways (mechanisms) that flood damages might occur.  One is overtopping of the 
existing levee system.  Based on the hydrologic/hydraulic analyses conducted during this study, 
the overtopping event is estimated to occur during a 2% exceedance (roughly a 50-year) flood 
event.  Water would begin to overtop the levee, eventually inundating structures in the 
floodplain, with the number and location dependent on the magnitude (frequency) of the flood 
event.  The 1% exceedance (roughly 100-year) and 0.2% exceedance (roughly 500-year) 
floodplain boundaries are illustrated in Section 3.2 of this report.  The second way that flood 
damages may occur is that of undermining of the levee with subsequent failure and inundation of 
the floodplain.  The frequency of undermining (a.k.a. “geotechnical” failure) was based on levee 
performance during the 1998 flood event.  During that event, which was later estimate at 
approximately 4% exceedance (25-year) frequency, the levee linings on both Trabuco and San 
Juan Creeks began to fail by undermining.  If it were not for emergency floodfighting conducted 
by the County of Orange with assistance from the Corps of Engineers, the levees could have 
failed, causing inundation of a portion of the floodplain.  The potential frequency of future 
flooding then is based on this frequency, as it is assumed that future flood events of that 
magnitude may cause similar problems.  While past events (prior to 1998) did not cause 
problems of this type, the extent to which downcutting (lowering of the channel bed due to 
erosion) has occurred to date has now caused there to be an inadequate degree of protection for 
the toe of the channel lining.  

6.3.1 Watershed Floodplain Inventory 

To estimate expected annual (and by event frequency) flood inundation damages, a complete 
survey of structures within the San Juan Creek regulatory floodplain was conducted.  This survey 
identified 4,119 structures at risk of flood inundation (Table 22).  Residential structures include 
both single- and multiple-family structures.  Buildings are the measure of multiple-family 

0009607



 

San Juan Creek Watershed Management Study  Economic Studies 
Orange County, California  August 2002 
 6-7  

structures; therefore, the actual housing unit count would exceed the reported number.  
Manufactured represents manufactured residential housing.  This represents all of the structures 
within the 500-year floodplain of San Juan, Trabuco, and Oso Creeks.  Most of these structures 
are located within the City of San Juan Capistrano with a smaller number in the cities of Dana 
Point and Laguna Niguel. 

 
Table 22 San Juan Creek Watershed Floodplain Inventory 

Number of Structures 
Value of Structures 

(in $1,000s, 2002 Price Level)  
Stream 

 
Reach NR R M1 NR R M1 

San Juan Reach 1 194 97 306 66,097 34,542 12,395 
 Reach 2 22 861 232 28,373 142,770 9,399 
 Reach 3 40 124 171 32,470 16,894 6,927 
 Reach 4 38 197 0 15,331 72,797 0 
 Reach 5 59 662 0 11,085 126,639 0 
Oso Reach 1 28 0 0 30,384 0 0 
Trabuco Reach 1 66 104 435 57,793 25,817 17,621 
 Reach 2 66 81 0 17,663 14,364 0 
 Reach 3 23 0 0 6,690 0 0 
 Reach 4 0 313 0 0 75,637 0 
Total  536 2,439 1,144 265,886 509,460 46,342 

NR – Non-residential; R – Residential; M – Manufactured 
1Commonly referred to as mobile homes. 

 

6.3.2 Flood Inundation Damages 

Structural damages, i.e., damages to buildings and contents, are calculated using the HEC-FDA 
model.  The analysis employed the levee function of the model to incorporate the failure 
potential of both undermining/scour and overtopping to levees.  The levee function was also 
employed to model channel embankment heights where no levees are present.  The results of the 
HEC-FDA model analysis are shown in the following sections with the residential component 
representing both residential and manufactured housing units.  The economic evaluation of 
potential levee failure due to undermining/scour is provided in the Economic Appendix. 

Based on the results of the HEC-FDA program, expected flood inundation damage in the San 
Juan Watershed study area for the base year equals $4,359,000 as summarized in Table 23. 
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Table 23 Expected Base Year Flood Inundation Damages – Analysis 

Year 2008 
(in $1,000s, 2002 Price Level) 

Expected Annual Flood Inundation Damage  
Stream Nonresidential Residential Total 

San Juan Creek 1,440 1,867 3,307 
Oso Creek 255 0 255 
Trabuco Creek 243 554 797 
Total 1,938 2,421 4,359 

 

Inundation damages for the most likely future year 2030 are shown in Table 24. 

 

Table 24 Expected Future Year Flood Inundation Damages – Analysis 
Year 2030 

(in $1,000s, 2002 Price Level) 
Expected Annual Flood Inundation Damage  

Stream Nonresidential Residential Total 
San Juan Creek 1,542 1,904 3445 
Oso Creek 255 0 255 
Trabuco Creek 254 573 827 
Total 2,051 2,477 4,527 

 

Equivalent annual flood inundation damage is that damage caused by floodwater inundation, on 
average (averaged over the 50 year period of analysis) each year.  This is done for comparison 
with the average cost of solutions/measures to allow for a direct comparison of costs and 
benefits.  The equivalent annual flood inundation damage for the San Juan Creek Watershed area 
is estimated at $4,447,000 as shown in Table 25. 

Table 25 Equivalent Annual Flood Inundation 
(in $1000s, 2002 price level, 61/8 percent) 

Expected Annual Flood Inundation Damage  
Stream Nonresidential Residential Total 

San Juan Creek 1,493 1,886 3,379 
Oso Creek 255 0 255 
Trabuco Creek 249 564 813 
Total 1,997 2,450 4,447 
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6.3.3 Bridge Erosion Risk Analysis 

Channel scour poses a potential damage threat to many bridges in the watershed.  A hydraulic 
analysis at each bridge location of the scour hazard was performed to estimate the potential for 
undermining over the period of analysis.  A high likelihood of undermining, i.e., a 50 percent 
chance of failure due to erosion within the period of analysis, was set as the standard for the 
economic damage analysis.  The analysis also assumes that certainty occurs at twice the 
timeframe of high likelihood.  The results of this analysis are provided in the Economic 
Appendix. 

The 1997 Reconnaissance Report for San Juan and Aliso Creeks cites the estimated replacement 
cost for the bridges in the study area at about $1.2 million per lane based on feedback from local 
agencies.  For this analysis, that estimated replacement cost would also be used.  The expected 
average annual cost for bridge replacement due to erosion-induced design safety criteria failure 
is $9,444,200, employing a Net Present Value technique and assuming a linear progression in the 
probability of failure. 

6.3.4 Oso Creek Erosion Damages 

In the May 1999 Oso Creek – Streambank Erosion Protection Study, the USACE reports that 
sewer, power, and telephone lines along Oso Creek are in danger of being eroded away during 
flood events.  In the flood of 1993 (measured as an approximately 15-year event), flood fighting 
by the Moulton Niguel Water District required the performance of slope, manhole, and ballast 
repair at milepost 195 near Oso Creek at a cost of $14,200 (1993 dollars).  In the El Niño storms 
of 1998 (25-year event), excessive erosion took place and pipelines needed to be protected, 
repaired, replaced, and relocated by Moulton Niguel Water District at a cost of $726,538 (1998 
dollars).  Erosion damages were also reported by San Diego Gas & Electric, Pacific Bell, AT&T, 
Quest, and MCI during the El Niño storms.  Total erosion damage from El Niño to sewer, power, 
and telephone lines was $873,667.   

The equivalent annual erosion damage on Oso Creek is estimated at $123,160 (1999 price level) 
using HEC’s Expected Annual Damage model.  

6.3.5 Emergency and Clean-Up Costs 

Emergency and clean-up costs are calculated in a manner consistent with previous USACE 
studies and are based on the relationship between inundation damage and these costs.  The 
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calculation of expected annual emergency and clean-up costs utilizes the HEC-EAD model with 
the risk and uncertainty frequency/damage functions generated by the HEC-FDA model.  The 
expected annual cost for flood-related emergency and clean-up costs for the San Juan Creek 
watershed is $1,190,410. 

6.3.6 Flood Damage Summary 

Total estimated economic damages due to flooding includes all of the above described 
categories.  Combining these categories provides an overall estimate of average annual damages 
due to flooding.  A summary of this is provided in Table 26. 

 
Table 26 Annual Flood Damage Summary 
Category Equivalent Annual Damage 

Structural Inundation 4,446,480 
Bridge Failure 9,444,200 
Oso Creek Erosion 123,610 
Emergency & Clean-up 1,190,410 
Total $15,204,700 

 

6.4 Water Demand and Supply Analysis 

A water demand and supply analysis was conducted for this study.  Based on population projects 
through the year 2020, there will be a significant new demand for municipal and industrial water 
in the watershed.  This is summarized in Table 27 below.  Greater detail on this subject is 
contained in the Economic Appendix. 

 
Table 27 Water Demand Projection through 2020 – Agencies in the San 

Juan Creek Watershed 
M&I Water Demand in Acre-Feet 

District 2000 2005 2010 2015 2020 
CVWD 8,500 9,000 9,500 10,100 10,700 
MNWD 42,400 47,400 50,400 53,400 56,400 
SMWD 28,300 39,600 44,200 49,600 55,000 
SCWD 8,900 9,000 9,000 9,000 9,000 
TCWD 3,900 4,300 4,700 4,800 4,800 
*CVWD, SMWD and TCWD service areas are mostly within the watershed; MNWD’s 
service area is less than half in the watershed; SCWD’s service area is mostly outside of 
the watershed. 
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6.5 Baseline Recreation Analysis 

The San Juan Creek Watershed is a popular Orange County recreation destination, offering a 
variety of recreation opportunities including camping, hiking, walking, biking, mountain biking, 
and nature appreciation.  The watershed offers unique natural recreation opportunities in the 
increasingly developed region.  A description of the recreational features within the watershed is 
provided in Section 2.4.1 of this report.  A recreational market demand analysis was conducted 
for this study.  The results indicate a significant demand and support for recreation improvement. 

Damage during flood events to recreational facilities is significant.  Several parks are directed 
affected by flooding and/or erosion, and as such are at risk during flood events.  More detail on 
this analysis is provided in the Economic Appendix. 
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Section Seven 

PLAN FORMULATION AND SCREENING OF POTENTIAL MEASURES 

7.1 Introduction to Plan Formulation 

Plan Formulation is the process of developing a broad array of potential solutions to each 
identified problem, and gradually narrowing down the list of potential solutions by identifying 
which alternatives maximize cost-effectiveness, minimize environmental impacts, and provide a 
sound engineering solution.  The plan formulation process is highly iterative.  Just when it may 
seem that the ideal solution is developed, additional information may come to light, a critical 
piece of the puzzle may be solved, or a new study completed that may change the entire direction 
of study.  Plan formulation should be considered a success when a solution or plan is developed 
and implemented that best meets the needs of all concerned. 

Plan Formulation, as conducted by the Corps of Engineers and other Federal agencies, requires 
that a number of iterative steps be followed.  The first step, covered in the last section, is that of 
developing a list of as many possible single-purpose solutions (or “measures”) as feasible.  The 
list may be as far ranging as possible and includes anything that might provide a potential 
solution.  The next step is to begin to screen out any measures that do not meet project objectives 
or that may make a solution impossible.  Screening may show that a particular measure is 
infeasible from an engineering standpoint, it may show that a measure would be highly 
damaging to the environment, it may prove to be more expensive than other options that provide 
the same benefit, or it may indicate that it will simply not solve the problem or not in a way that 
is acceptable to residents of the watershed.  All of these pieces of information are critical in the 
decision-making process. 

Plan Formulation during this study process had to meet multiple objectives.  It had to analyze 
alternatives in such a way as to satisfy both the requirements of the Corps’ planning process and 
the needs of the local sponsor and stakeholders.  Because some objectives of the watershed 
management process are not appropriate for the Corps’ authorities, and therefore are not eligible 
for Federal cost sharing under Corps programs, different selection criteria must be applied to 
different projects. 
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Plan Formulation for Federal projects is a rigorous, multi-step process.  In order for some of the 
potential projects outlined later in this report to be considered for Federal funding, it was 
necessary to evaluate them according to specific planning criteria.  Planning for potential 
Federally cost-shared projects was done in accordance with guidance provided in Engineering 
Regulation (ER) 1105-2-100 “Planning Guidance Notebook.” 

The Federal objective for water and related land resources projects is to contribute to national 
economic development (NED) consistent with protecting the Nation’s environment, in 
accordance with national environmental statutes, applicable executive orders, and other Federal 
planning requirements.  The Federal objective is more specific than the study’s planning 
objectives, which are more specific in terms of expected or desired outputs.  Water and related 
land resources project plans are formulated to alleviate specific problems and take advantage of 
opportunities in ways that contribute to study planning objectives.  Contributions to national 
economic development (NED outputs) are increases in the net value of the national output of 
goods and services, expressed in monetary units.  The goal of the planning process is to develop 
projects that satisfy study objectives in such a way that the benefit derived by the project exceeds 
its costs, thus contributing to national economic development.  The project that maximizes net 
benefits becomes the NED Plan. 

Ecosystem restoration is one of the primary missions of the Corps of Engineers’ Civil Works 
program.  The Corps objective in ecosystem restoration planning is to contribute to national 
ecosystem restoration (NER).  Contributions to national ecosystem restoration (NER outputs) are 
increases in the net quantity and/or quality of desired ecosystem resources.  Measurement of 
NER is based on changes in ecological resource quality as a function of improvement in habitat 
quality and/or quantity and expressed quantitatively in physical units or indices (but not 
monetary units). 

The Corps planning process follows six steps.  The process is also applicable for many other 
types of studies and its wide use is encouraged.  The six steps are: 

 Step 1 – Identify problems and opportunities (Section 1)  

 Step 2 – Inventory and forecast conditions (Sections 2, 3, 4, 5, and 6))  

 Step 3 – Formulate Alternative Plans (Section 7)  

 Step 4 – Evaluate Alternative Plans (Section 7) 
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 Step 5 – Compare Alternative Plans (Section 7) 

 Step 6 – Select a Plan (Sections 7 and 8) 

Measures that pass the initial screening may be combined with other measures to develop 
alternatives.  A more detailed analysis of alternatives is then conducted.  Information developed 
during this more detailed analysis of alternatives may include more detailed studies on 
hydrologic and hydraulic performance (i.e., how much does the alternative affect runoff in the 
channel, flow behavior, water velocity, and depth of water on the floodplain); sediment transport; 
groundwater effects; presence of hazardous, toxic, or radioactive wastes; cultural resource issues; 
real estate requirements; environmental resource issues, including analysis of ecosystem function 
and its comparison to project outputs; and costs and potential benefits (damages prevented or 
ecosystem benefits produced now and in the future).  Those alternatives that achieve the desired 
objectives and are environmentally acceptable, economically justified, and technically feasible 
are forwarded into the final array of alternatives for determination of the National Economic 
Development (NED) plan (the plan that produces the greatest net benefit to the nation for those 
projects that produce a monetary benefit) or determination of the National Ecosystem 
Restoration (NER) plan (the plan that produces the highest net benefit to the affected ecosystem). 

If the local sponsor wishes to pursue a different alternative, that plan becomes the locally 
preferred plan (LPP) and is also fully analyzed.  Cost sharing for a project is based on the 
Federal contribution to the NED/NER plan. 

7.2 General Planning Criteria, Objectives, and Constraints 

7.2.1 General Planning Criteria 

During the screening of preliminary measures, three general criteria are used.  First, a measure 
that generally meets the objectives of the study must be feasible from an engineering standpoint. 
The project must be constructible and must be capable of meeting all applicable safety standards, 
using available technologies acceptable under Corps of Engineers guidelines and engineering 
regulations.  Second, the project must be environmentally acceptable.  Potential impacts must be 
mitigable, and the project must not induce unmitigable damage to entities outside the study area.  
Third, the project must be economically justified.  The potential benefits of the project, either 
from a monetary or non-monetary standpoint, must exceed the costs of the project. 
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Once the initial screening is finished, those alternatives that are carried forward are examined 
under four additional criteria: (1) the potential project must be acceptable to local interests and 
the majority of residents of the area; (2) the project must be efficient.  It must maximize the use 
of funds to the greatest extent possible; (3) the project must be effective.  It must achieve the 
desired objectives to the maximum extent; and  (4) the project must also be implementable. 

Additional criteria will apply to different projects.  The primary objective of an ecosystem 
restoration project might be the restoration of a particular habitat type, to the exclusion of other 
objectives.  For this study, alternatives were examined for their ability to meet multiple 
objectives. 

7.2.2 Planning Objectives 

The objective of this study process is to provide recommendations and/or solutions to as many of 
the water and related land resource problems in the San Juan Creek watershed as possible.  The 
objective of the Federal government is to participate as a partner in the process and in addition, 
to develop Federally-implementable projects that meet study objectives while maximizing use of 
Federal dollars.  The specific Federal objective for this study is to reduce damages from 
flooding, to restore degraded ecosystems within a national framework, and to provide incidental 
recreation benefits in conjunction with projects of that nature.  Recreation is discussed under 
both “Planning Objectives” and “Planning Constraints”. 

The objective of the local sponsor is to solve the host of water and related land resource 
problems in the San Juan Creek watershed.  The local sponsor hopes to address flooding issues, 
ecosystem degradation issues, water quality problems, recreation problems, and many others, in 
a comprehensive manner.  The local sponsor would like to address these problems in a timely 
manner, at the least cost possible, and in a way that balances the often conflicting needs of local 
stakeholders. 

While not directly incorporated into the alternatives analysis (due to the level of detail inherent 
in this stage of analysis), recreation is both a planning objective and constraint.  The objective of 
recreation planning in this study effort is to incorporate features that allow passive recreation 
(such as hiking, biking, etc.) in a way that blends well with the existing resource and such 
measures that might be proposed.  The recreation demand analysis discussed in the previous 
section indicates a strong economic (and societal) support for recreation as incidental to other 
project purposes.  Following development of more detailed plans to address flooding and 
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ecosystem restoration, recreation components should be incorporated into the design process is 
such a way that recreational possibilities are enhanced. 

7.2.3 Planning Constraints 

Constraints on the study process include the local sponsor’s need for monetary or other 
assistance in the implementation of solutions.  The local sponsor requires that projects 
recommended must achieve their objectives at a reasonable cost.  The local sponsor is 
constrained to achieving multiple objectives from a single project.  

Constraints on flood inundation reduction include the requirement that land is not removed from 
existing usage, that no damages are induced outside of the current flood prone area, and that 
more maintenance activities are not required.  The local sponsor would like to avoid the use of 
additional exposed concrete in any projects. 

Constraints on ecosystem restoration include the need for projects to provide for aquatic and 
non-aquatic species migration or movement along the riparian corridor.  Ecosystem projects 
must not negatively affect the level of flood protection currently offered.  Ecosystem restoration 
projects must not require excessive maintenance. 

The local sponsor also desires that any ecosystem restoration measures not cause peripheral 
impacts to other resources.  For example, if the local sponsor were to pursue certain ecosystem 
restoration components, they wish not to be held responsible for the potential impacts these 
might cause to water quality.  If an ecosystem restoration component were to cause an increase 
in the waterfowl population, an agreement should be created that they not be held liable for the 
potential increase in bacterial production caused by the influx of birds above and beyond the 
existing population. 

The local sponsor and residents also desire that recreation not be impacted by project 
implementation. 

7.2.4 Watershed Problems and Potential Measures 

The stakeholders group, study team, and other participants contributed to the development of a 
list of potential measures/solutions by participating at public and stakeholder meetings, writing 
to the Corps’ Study Manager, attending field trips, and discussing these topics in a variety of 
circumstances.  “Big” and “Small” drop structures refer to hard structural fixes installed within 
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the bed of the channel perpendicularly across the channel (i.e., to the direction of flow) that 
prevent downcutting of the channel.  The structures can be either “big”, meaning a meter or more 
(several feet high or higher), and spaced long distances apart, or “small”, meaning less than a 
meter in height  and spaced more closely together.  The latter, while potentially more expensive, 
have the benefit of being more passable to fish, and causing less downstream turbulence, 
conceivably an important issue in light of the undermining problem on the creek.  “Geotechnical  
Instability” refers to an inherent instability in materials, either natural or placed by man, that 
would tend to result in failure with negative consequences.  “Channel Instability” refers to a 
behavior of the channel that is causing negative impacts, in this case that the channel is 
downcutting and causing undermining of levees, reduction of protection to bridge piers and 
abutments, and undermining pipelines and other utility crossings.  A matrix of potential 
measures/solutions is provided in Table 28 below. 

 
Table 28 Watershed Problems and Potential Measures (Solutions) 
Watershed Problems Potential Measures 

(a) Flood Inundation Damage to Structures 
 
(Flood inundation damage to structures is limited to San Juan 
Creek reaches SJ-5 and SJ-6, and Trabuco Creek reach TR-7) 

• Floodwalls 
• Levees 
• Enlarge Channel 
• Floodproofing 
• Elevate Structures 
• Buy-Out 
• Dam or Detention 
 

(b) Land Loss Due to Erosion 
 
(Land loss due to erosion is primarily constrained to San Juan 
Creek reaches SJ-4 and SJ-5, Trabuco Creek reaches TR-5, TR-
6, and TR-7, and Oso Creek reaches OS-3 and OS-4) 

• Let Channel Go/Accept Land Loss 
• Spot Check Problem Areas 
• Create Buffer 
• Lengthen Channel/Meander Belt 
• Big Drop Structures 
• Small Drop Structures 
• Reestablish “Pools & Riffles” 
• Relocate Infrastructure 
• Fill Channel to Prior Grade 
 

(c) Channel Instability 
 
(Channel instability is evident on all reaches of San Juan, 
Trabuco, and Oso Creeks, although this issue declines in impact 
in an upstream direction) 

• Let Channel Go/Remove Infrastructure 
• Create Buffer 
• Lengthen Channel/Meander Belt 
• Big Drop Structures 
• Small Drop Structures 
• Reestablish “Pools & Riffles” 
• Spot Check Problem Areas 
• Fill Channel to Prior Grade 
 

(d) Infrastructure Destruction by Surface Water Flow 
 
(Infrastructure destruction is occurring on San Juan Creek 
reaches SJ-4 through SJ-6, Trabuco Creek reaches TR-4 

• Let Channel Go/Remove Infrastructure 
• Create Buffer 
• Big Drop Structures/Backfill Erosion 
• Small Drop Structures/ Ditto 
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Table 28 Watershed Problems and Potential Measures (Solutions) 
Watershed Problems Potential Measures 

through TR-7, and Oso Creek reaches OS-3 and OS-4) • Reestablish “Pools & Riffles” 
• Spot Check Problem Areas 
• Fill Channel to Prior Grade 
 

(e) Water Quality Problems in Ocean Nearshore Environment 
 
(Water quality problems are evident in the ocean on either side 
of the San Juan Creek mouth.  Water quality problems stem from 
watershed-wide sources) 

• Trace Source/Fine Responsible Party 
• Repair Broken Pipes 
• Replace Leaky Pipes 
• Educate Public 
• Implement BMP’s 
• Reduce Watering 
• Reduce Fertilizer Application 
• Reduce Pesticide Application 
• Remove Homeless 
• Evaluate Outfalls 
• Monitor and Modify Behaviors 
 

(f) Surface Water Quality Problems in Creek Mainstem and 
Tributaries 

 
(As with water quality in the ocean, water quality problems are 
evident in all streams in the watershed, and stem from 
watershed-wide sources.) 
 

• Trace Source/Fine Responsible Party 
• Repair Broken Pipes 
• Replace Leaky Pipes 
• Educate Public 
• Implement BMP’s 
• Reduce Watering 
• Reduce Fertilizer Application 
• Reduce Pesticide Application 
• Remove Homeless 
• Monitor and Modify Behaviors 
 

(g) Water Quality Problems in Groundwater Aquifer(s) 
 
(Water quality problems in groundwater primarily stem from 
minerals and salts occurring naturally in underground rock 
strata.  These minerals and salts are evident over much of the 
watershed.  There are limited extent groundwater problems 
stemming from site-specific issues that occur randomly 
throughout the watershed.) 
 

• Pump and Treat 
• Recharge to Dilute 
• Trace Source/Fine Responsible Party 
• Repair Broken Pipes 
• Replace Leaky Pipes 
• Educate Public 
• Implement BMP’s 
• Reduce Watering 
• Reduce Fertilizer Application 
• Reduce Pesticide Application 
• Remove Homeless 
• Monitor and Modify Behaviors 
 

(h) Loss of Floodplain Habitat 
 
(The loss of habitat on the floodplains occurs throughout the 
watershed due to development pressure) 

• Purchase and Preserve 
• Let Channel Go/Recover Naturally 
• Create Buffer for Habitat 
• Replanting Campaign 
• Big Drop Structures Restore Floodplain 
• Small Drop Structures Same 
• Reestablish “Pools & Riffles” 
• Fill Channel to Prior Grade 
 

(i) Loss of Riparian Habitat 
 
(The loss of riparian zone habitat is related primarily to 
development in the zone, and channel modification.  This has 

• Purchase and Preserve 
• Let Channel Go/Recover Naturally 
• Create Buffer for Habitat 
• Replanting Campaign 
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Table 28 Watershed Problems and Potential Measures (Solutions) 
Watershed Problems Potential Measures 

occurred primarily in San Juan Creek reaches SJ-4 through SJ-
6, all reaches of Trabuci Creek and Oso Creek, and numerous 
other tributaries) 

• Big Drop Structures Restore Floodplain 
• Small Drop Structures Same 
• Reestablish “Pools & Riffles” 
• Fill Channel to Prior Grade 
 

(j) Loss of Recreation Opportunities 
 
(The loss of recreation opportunities is occurring as open space 
disappears and recreation becomes more limited in extent.  The 
problem is watershed-wide) 

• Apply More Money to Problem 
• Set Aside More Property 
• Purchase Property for Recreation 
• Create More Parks 
• Use Roads for Trails 
 
 

(k) Decline in Floodplain Moisture 
 
(The decline in floodplain moisture has accompanied channel 
downcutting and reduction of surface and groundwater 
availability.  The problem is primarily evident in downstream 
reaches of San Juan, Trabuco, and Oso Creeks) 

• Purchase and Preserve Property 
• Let Channel Go/Recover Naturally 
• Replanting Campaign 
• Big Drop Structures Restore Floodplain 
• Small Drop Structures Same 
• Reestablish “Pools & Riffles” 
• Fill Channel to Prior Grade 
• Apply Reclaimed Water 
 

(l) Geotechnical Instability 
 
(Geotechnical instability is site-specific, and evident throughout 
the watershed) 

• Reduce Undercutting 
• Greater Regulation 
• Reduce Watering 
 
 

(m) Decline in Water Supply 
 
(The decline in water supply is watershed-wide) 

• Reduce Pumping 
• Limit Development 
• Develop Recharge Capability 
• Apply Reclaimed Water 
 

(n) Depletion of Sand Sources for Coastal Sand Replenishment 
 
(Depletion of sand sources is occurring in all developed areas, 
primarily in the Oso and Trabuco watersheds) 

• Limit Development 
• Assure Sources by Purchase 
• Minimize Paving 
 
 

(o) Higher Flood Peak Discharges for Given Storm Frequency 
 
(Higher peak discharges are evident downstream of all 
developed areas) 

• Require On-site Detention 
• Alter Existing Drainage 
• Assure 100-year Flood Retention 
 
 

(p) Decrease or Disappearance of Aquatic Species 
 
(The disappearance of aquatic species is a watershed-wide 
problem) 

• Purchase and Preserve Property 
• Replanting Campaign/Trees 
• Big Drop Structures Restore Floodplain 
• Small Drop Structures Same 
• Reestablish “Pools & Riffles” 
• Fill Channel to Prior Grade/ Backfill 
• Apply Reclaimed Water 
• Restore Channel 
• Restore Breeding Zones 
• Clean Up Water 
 

(q) Decrease or Disappearance of Riparian (non-Aquatic) • Purchase and Preserve Property 
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Table 28 Watershed Problems and Potential Measures (Solutions) 
Watershed Problems Potential Measures 

Species 
 
(As with aquatic species, the disappearance of riparian-related 
species is a watershed-wide problem) 

• Replanting Campaign/Trees 
• Big Drop Structures Restore Floodplain 
• Small Drop Structures Same 
• Reestablish “Pools & Riffles” 
• Fill Channel to Prior Grade/ Backfill 
• Apply Reclaimed Water 
• Restore Channel 
• Restore Breeding Zones 
• Clean Up Water 
 

(r) Decrease or Disappearance of Floodplain (non-Aquatic) 
Species 

 
(As with aquatic and riparian species, the disappearance of  
species occupying the floodplain is a watershed-wide problem) 

• Purchase and Preserve Property 
• Replanting Campaign/Trees 
• Big Drop Structures Restore Floodplain 
• Small Drop Structures Same 
• Reestablish “Pools & Riffles” 
• Fill Channel to Prior Grade/ Backfill 
• Apply Reclaimed Water 
• Restore Channel 
• Restore Breeding Zones 
• Clean Up Water 
 

(s) Invasive Species (Non-Native Species) 
 
(Invasive species are a watershed-wide problem) 

• Exotics Removal Campaign 
• Use Mitigation Credits 
• Regulation of Non-Natives 
 

(t) Declining Local Aesthetic Quality 
 
(Although highly subjective, generally declining aesthetic 
quality is cited throughout the watershed) 

• Develop Management Plan 
• Educate Public and Government 
• Beautification Campaign 
• Limit Development 
 

(u) Piecemeal treatment of Problems 
 
(Piecemeal treatment of problems is a watershed-wide problem) 

• Develop Comprehensive Management Plan 
• Insist on Greater Coordination Amongst 

Agencies 
• Develop Better Solutions 
 

(v) Excess Litigation Due to Watershed-Related Problems 
 
(Excessive litigation is an outgrowth of a lack of understanding 
of regulatory permitting and may be addressed by watershed-
wide treatment of issues) 

• Develop Regulatory Framework 
• Develop Comprehensive Management Plan 
• Insist on Greater Coordination Amongst 

Agencies 
• Develop Better Solutions 
 

(w) Excessive Regulatory Actions 
 
(As above, excessive regulatory actions are partly due to a lack 
of understanding of the permitting process, but also a lack of 
understanding of the resource.  Also a watershed-wide problem) 

• Develop Regulatory Framework 
• Develop Comprehensive Management Plan 
• Insist on Greater Coordination Amongst 

Agencies 
• Develop Better Solutions 
 

(x) Degradation of Cultural Resources 
 
(Degradation of cultural resources is a site-specific issue, but 
primarily occurs through development pressure) 

• Develop Comprehensive Management Plan 
• Insist on Greater Coordination Amongst 

Agencies 
• Develop Better Solutions 
 

(y) Degradation of Habitat for Endangered and Threatened • Develop Regulatory Framework 
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Table 28 Watershed Problems and Potential Measures (Solutions) 
Watershed Problems Potential Measures 

Species 
 
(Degradation of habitat for T&E species is a watershed-wide 
problem) 

• Develop Comprehensive Management Plan 
• Insist on Greater Coordination Amongst 

Agencies 
• Develop Better Solutions 
• Purchase and Preserve Property 
• Replanting Campaign/Trees 
• Big Drop Structures Restore Floodplain 
• Small Drop Structures Same 
• Reestablish “Pools & Riffles” 
• Fill Channel to Prior Grade/ Backfill 
• Apply Reclaimed Water 
• Restore Channel 
• Restore Breeding Zones 
• Clean Up Water 
 

(z) Degradation of Surface Water/Groundwater Interface 
 
(Degradation of the surface/groundwater interface is primarily 
due to the conversion of open space to residential/commercial 
development.  This is occurring watershed-wide, but may be 
dealt with by specific application of measures in zones of high 
potential recharge) 

• Develop Recharge Plan 
• Create Recharge Areas 
• Purchase and Preserve Property 
• Replanting Campaign/Trees 
• Reestablish “Pools & Riffles” 
• Fill Channel to Prior Grade/ Backfill 
• Apply Reclaimed Water 
• Restore Channel 
• Clean Up Water 
 

 

As can be seen from this extensive list, many of the potential measures or solutions may be used 
to solve more than one problem.  Notably, many of the environmental problems may be dealt 
with by application of the same group of measures.  The process of developing measures to deal 
with as many of the problems on this list as possible involved the formulation of multi-purpose 
plans or solutions.  Multi-purpose plans have the potential to result in great cost savings, and 
perhaps more importantly can be developed to integrate environmental needs with those of the 
human population. For instance, flood inundation damage reduction may be accomplished by 
single purpose means, such as channel enlargement, but may also incorporate features to provide 
wildlife benefit, channel stabilization, and prevention of infrastructure damage such as 
preventing damage to pipelines crossing the creek. 

Several issues discussed above are directly tied to issues discussed, or dealt with more 
expeditiously elsewhere in the watershed.  Therefore, the issues of water quality in the nearshore 
zone (issue “e”), and that of water quality in the groundwater aquifers (issue “g”), can be partly 
dealt with by addressing water quality throughout the watershed.  If sources of pollution can be 
reduced in the urban areas of the watershed, then this will have a positive effect on both these 
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issues.  It is recognized that even the most optimistic plan cannot solve all of the problems in 
either, as the nearshore zone is also affected by activities outside the watershed (i.e., further 
upcoast), and that groundwater is also affected by native materials (i.e., inherently “salty” marine 
sediments that underlie the watershed).  However, some measure of improvement is anticipated 
by dealing with these problems in other parts of the watershed.  Thus, these issues will be “rolled 
into” the discussions on water quality henceforth.   

The loss of recreation opportunities (issue “j”) is discussed elsewhere under “Planning 
Objectives” and “Planning Constraints”, but must be addressed primarily by other means, mainly 
County and City park planning efforts.  However, incorporation of recreation opportunities into 
any potential Federal project is considered of high importance.  Due to the limits on design detail 
imposed by this phase of the planning process, the actual incorporation of recreation will have to 
await a “spin-off” study devoted to planning of a Federal/local multi-purpose project. 

The depletion of sand sources in the watershed (issue “n”) is a highly sensitive issue that cannot 
be dealt with in this study except to urge local government to set aside open space both for its 
own sake, but also for the sake of area beaches.  Beaches require a continual (or at least sporadic 
and substantial) source of beach sand, which can only come from the watershed.  The cost of 
replenishment of beach sand by other than natural means is an extremely expensive proposition, 
and it can only be encouraged that local government provide the means to ensure a future source, 
or later pay the price of that omission. 

The degradation of the groundwater/surface water interface (issue “z”) is similar to that of sand 
replenishment, and equally as sensitive.  It can only be dealt with by the set-aside of lands 
suitable for that purpose.  Porous sand-bedded stream channels are the best means to continue 
groundwater recharge in a manner that is not highly costly, and therefore, again, the preservation 
of open space, particularly that of even small open channels, should be encouraged as part of the 
County and City planning processes.  Although surface water/groundwater interfaces can be 
enhanced as part of potential projects, they will be more costly than natural means, and 
realistically with the many species issues that abound in the watershed, conversion of natural 
channel to enhance recharge areas is probably not affordable in most cases. 

While it is necessary to examine measures that might only solve a single problem, for example 
where that might be the least expensive or least environmentally damaging alternative, many of 
the measures developed from this point forth were done in such a way that they might be later 
integrated with others for solution of multiple problems.  In this way, the concept of preventing 
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overtopping of the channel (and subsequent flood inundation of adjacent structures) was 
formulated in such a way that it could be combined with channel stabilization, which could be 
formulated to solve the infrastructure damage issue as well as the channel instability issue.  
Further, these measures were also formulated so that ecosystem restoration measures might be 
incorporated to provide a true multi-purpose project of benefit to the maximum number of both 
human and non-human beneficiaries. 

The following problems and solutions were then grouped for possible integration: 

a) Flood inundation damage, channel instability, infrastructure destruction, decline in 
floodplain moisture, loss of riparian habitat due to surface water erosion – San Juan 
Creek reaches SJ-4 through SJ-6, Trabuco Creek reaches TR-4 through TR-7, and Oso 
Creek reaches OS-3 and OS-4. 

Potential solutions: Floodwalls, channel enlargement, detention, channel stabilization measures. 

b) Water quality problems in ocean (nearshore zone), water quality problems in surface 
water, also dealing with those potentially in groundwater due to infiltration. 

Potential solutions: Watershed-wide non-point source water clean-up campaign, spot treatment, 
BMP modification, source identification and specific area application – Application throughout 
San Juan Creek watershed, particularly developed areas and areas with high vector problems 
such as mouth of San Juan Creek. 

c) Loss of floodplain, aquatic, and riparian habitat, disappearance of aquatic, floodplain 
species, declining local aesthetic qualities, invasive species, degradation of T&E species 
habitat. 

Potential solutions: Development of watershed environmental resources (comprehensive) 
management plan, invasive species eradication plan, ecosystem restoration measures along San 
Juan Creek, channel stabilization – Application throughout San Juan Creek watershed with 
emphasis on restoration in reaches SJ-4 and SJ-5 of San Juan Creek. 

In order to narrow down the range of measures, however, it was necessary as the next step to 
examine the relative value of some single purpose measures that might be integrated into a 
larger, more comprehensive plan for the watershed.  This process began at the head of the list 
with one of the largest perceived problems in the watershed, that of floodwater inundation. 
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7.3 Flood Inundation Reduction Measures 

The initial development of flood damage reduction measures indicated that many potential 
measures needed to be evaluated.  These included non-structural measures, such as floodplain 
regulation, and structural measures, such as channelization.  Some non-structural measures, such 
as flood insurance and floodplain regulation, are already being acted upon, but may not solve the 
entire problem.  Flood inundation reduction measures were developed by a multi-disciplinary 
group of engineers, hydrologists and hydraulic engineers, environmental specialists, economists, 
biologists, geomorphologists, and agency representatives.  Measures were formulated to address 
the problems specific to the San Juan Creek watershed.  To meet the needs of the entire 
stakeholder group, measures also needed to take into account needs of the entities potentially 
impacted by implementation, wildlife needs, needs of the agencies responsible for maintaining 
such facilities, and needs of the public. 

7.3.1 Flood Damage Reduction Objectives 

The objective of the flood damage reduction measures initially developed for this study is to 
reduce damages from flooding to the maximum extent possible, while achieving those 
requirements necessary to qualify for Federal participation (i.e., benefits exceeding costs and 
engineering requirements).  An additional objective on the part of the local sponsor is to reduce 
damages in a way acceptable to the parties suffering the damage.   

Once the more detailed analysis was underway, it became clear that the San Juan Creek 
watershed channel system’s instability has become a problem that impacts potential flood control 
solutions.  Because the issue of channel downcutting is not a problem dealt with normally 
through standard operations and maintenance (O&M), it is not a problem within the local 
sponsor’s ability to address.  Therefore, an additional objective of the plan formulation process is 
the need to understand, develop solutions to, and address the channel downcutting problem so 
that failure of the existing levee system, and whatever modifications might be made to it to 
enhance levels of flood protection, are not compromised. 

7.3.2 Development of Measures 

A greater understanding of the frequency and process by which flood inundation occurs was 
developed by construction of a hydrologic model of the watershed.  This model indicated that, 
while the downstream reaches (Reaches 5 and 6) are most heavily urbanized, most development 
in this watershed is outside the regulatory (a.k.a. “100-year”) floodplain.  However, there is a 
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large amount of development within the 0.02% exceedance (roughly 500-year) floodplain, as so 
much of the remaining land in the watershed outside the floodplain is too steep for development.  
Much of the potential damageable property is within the cities of San Juan Capistrano and Dana 
Point.  These are older communities that developed prior to implementation of Federal floodplain 
regulations, but have considerable development that might be damaged by flooding. 

Development of measures focused on both structural measures, such as channel widening or 
detention, and non-structural measures, such as flood insurance or floodplain regulation. 
However, because floodplain management has been actively practiced by the County of Orange 
since the 1970s, and the number of structures that would be inundated by floods in the San Juan 
Creek watershed is somewhat constrained to the narrow band of land between the regulatory 
(100-year) floodplain boundary and the base of the hills, the focus of this group of measures was 
not watershed-wide, but rather focused on reducing damages to that area of the watershed in 
which most of the damages would be concentrated.  Due to the recurring nature of the problem, 
the primary goal of inundation reduction measures is to reduce potential flood inundation 
damage to structures and contents.  Reduction of damages to infrastructure, automobiles, and 
other real property is also a consideration of this group of measures.  Measures were also further 
developed to assist in the reduction of emergency costs and maximize provision of public safety. 

Additional measures were developed to restore channel stability (and hence, guarantee 
performance of the flood control system in the long-run).  Because channel stability impacts both 
flood control system performance, and riparian ecosystem survivability, this issue was developed 
separately from both, but with the option of inclusion in the development of a comprehensive 
alternative.   

7.3.3 Preliminary Array of Measures 

A comprehensive list of structural and non-structural flood control measures that addresses the 
issues of flood inundation, sediment deposition, threats to public safety, and other associated 
costs was developed.  

Structural measures include: 

�� Dams or detention basins (both off-line and on-line) 
�� Levees 
�� Floodwalls 
�� Enlargement of the Channel 
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Non-structural measures include: 

�� Flood Insurance 
�� Floodplain Regulation 
�� Emergency Response 
�� Evacuation 
�� Floodproofing 
�� Floodwarning 
�� Removal of Impediments to Flow 

Measures developed to address channel instability included adding additional “toe-down” to 
existing structures, and installation of grade control structures to ensure the halting of additional 
downcutting of the channel bed. 

7.3.4 Evaluation Criteria 

As mentioned earlier, preliminary measures were initially evaluated according to three criteria: 
engineering feasibility, economic justifiability, and environmental acceptability.  For a measure 
to be feasible from an engineering perspective, it would have to be constructible, would have to 
be able to meet safety regulations, and be designable to applicable Federal, Corps, and State 
criteria.  A measure would also have to give some indication that its benefits would exceed its 
costs.  A measure would also have to have potentially mitigable impacts. 

If found to be feasible from an engineering, economic and environmental standpoint, each 
preliminary measure was then evaluated by four additional criteria: completeness, efficiency, 
effectiveness, and acceptability.  Completeness is the extent to which an alternative plan 
addresses the stated problem.  A complete plan is one that achieves all of the objectives set forth, 
without leaving one or more objectives unaddressed.  Efficiency is the extent to which an 
alternative plan is the most cost-effective means of achieving the objectives.  Effectiveness is the 
extent to which an alternative contributes to the planning objectives.  Acceptability is the extent 
to which the alternative plan would be acceptable in terms of applicable laws, regulations, and 
public policies.  Mitigation of adverse impacts is an integral component of each alternative. 

Solicitation of public input provided an important element in the planning process.  Participation 
in the stakeholder meetings provided a number of private citizens that attended these sessions the 
means to comment on, and guide plan formulation activities.  One important part of public input 
was the identification of what eventually became the three primary goals for the study effort; 
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solution of the flooding problem, restoration of degraded habitats, and improvement of water 
quality.  Problems viewed as having a less critical, or less immediate need, or those that required 
a wholly local solution, were gradually filtered out of the “problem list”, at least insofar as this 
study effort was concerned.  For instance, the problem of geotechnical slope stability is not one 
that can be addressed on a watershed-wide basis, but must be studies intensively on a case-by-
case basis.  In this case, the watershed study is not the most appropriate vehicle for addressing 
this problem, and this problem will only be dealt with in later phases, as more detailed 
information becomes available, and as site-specific solutions are sought. 

7.3.5 Evaluation of Preliminary Flood Control and Channel Stabilization Measures 

Flood inundation reduction measures in the preliminary array were evaluated for their ability to 
meet the study objectives, their implementability, their costs and potential benefits, and their 
impacts on environmental resources.  Additionally, an initial evaluation of completeness, 
efficiency, effectiveness, and acceptability, was included in the screening.  A matrix was 
developed to compare measures and as a tool in the initial screening of measures.  This matrix 
follows the discussion, as Table 29. 

7.3.6 Flood Control Measures 

7.3.6.1 Traditional Dam 

A traditional dam is a structure that would hold water behind an embankment until such time as 
release would be considered safe (i.e., would not cause downstream breakout).  Evaluation of the 
traditional dam concept indicated that it could provide a solution to floodwater inundation 
downstream, but that it would not address channel stabilization and the potential for future flood 
damage posed by subsequent levee failure and adjacent property inundation.  In addition, the 
traditional dam would be difficult to site, highly impacting environmentally, and economically 
unjustified.  The cost of a traditional dam is far exceeded by its potential savings in future 
damages prevented.  Because of the divided nature of the watershed (i.e., the Oso and Trabuco 
sub-watersheds controlling a large percentage of the watershed would not be covered), a single 
dam would not provide a complete solution to the problem.  A dam is not an efficient use of 
Federal dollars and would not be acceptable to the local sponsor, residents of the watershed, and 
many local agencies.  A traditional dam is not a complete solution, an efficient use of funding, 
nor is it environmentally acceptable.  For these reasons, the traditional dam is not recommended 
for further analysis. 
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Table 29 Comparison of Preliminary Alternatives 
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Flood Control 
Traditional Dam Yes No No Yes No No No 
Off-Line Detention Basin Yes No Yes No No No Yes 
On-Line Detention Basin Yes No Yes No Yes Yes Yes 
Levees Yes No Yes No No No No 
Floodwalls Yes Yes Yes Yes Yes Yes No 
Enlargement of Channel Yes No Yes Yes No Yes No 
Flood Insurance NA NA NA No No No No 
Floodplain Regulation NA NA NA No No No No 
Emergency Response NA NA NA No No No No 
Evacuation NA NA NA No No No No 
Floodproofing Yes No No No No No No 
Floodwarning Yes No Yes No No No No 
Removal of Impediments Yes No No No No No No 

Channel Stabilization 
“Toe-Down” Increase Yes No Yes No No No Yes 
Grade Stabilizers Yes Yes Yes Yes Yes Yes Yes 

 

7.3.6.2 Off-Line Detention Basin 

An off-line detention basin is a structure that would hold water behind an embankment, or within 
an excavated area when the rate exceeds that which the downstream channel is capable of 
conveying safely (i.e., would not cause downstream breakout).  The off-line basin would not 
block the channel, but would be filled via a diversion channel only during large flood events.  
Evaluation of the off-line detention basin indicated that it could provide only a partial solution to 
floodwater inundation downstream.  Sites available for this purpose possess a limited capacity 
and are incapable of storing the floodwater volume associated with large flood events. In 
addition, it would not address channel stabilization and the potential for future flood damage 
posed by subsequent levee failure and adjacent property inundation. An off-line detention basin 
would be moderately impacting environmentally and would be economically unjustified due to 
the low level of protection possible.  The cost of an off-line basin would far exceed the benefit 
created by the project.  While a detention basin could provide some reduction in inundation 
damage, it is not an efficient use of Federal dollars.  An off-line basin is not a complete solution 
nor an efficient use of funding.  For these reasons, the off-line detention basin is not 
recommended for further analysis. 
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7.3.6.3 On-Line Detention Basin 

An on-line detention basin is a structure that would hold water behind an embankment, or within 
an excavated area when the rate exceeds that which the downstream channel is capable of 
conveying safely (i.e., would not cause downstream breakout).  The on-line basin, like a dam, 
would cross the channel, but would be filled only during large flood events.  Evaluation of the 
on-line detention basin indicated that it could provide only a partial solution to floodwater 
inundation downstream.  In addition, it would not address channel stabilization and the potential 
for future flood damage posed by subsequent levee failure and adjacent property inundation. 
Sites available for this purpose possess a limited capacity, with only two sites, one on Trabuco 
Creek and one on the San Juan Creek mainstem, capable of storing the floodwater volumes 
associated with large flood events.  Even so, a detention basin or basins would only be capable of 
storing a portion of the volume required to maintain flow within the downstream channel.  An 
on-line detention basin would be moderately impacting environmentally.  At this stage of 
analysis, it was unknown whether or not a basin or basins would be economically justified.  
Because the detention basin concept could provide some reduction in inundation damage and in 
combination with other measures (such as floodwalls or levee improvements and channel 
stabilization measures) may provide a complete and acceptable solution to the problem, the on-
line detention basin concept is recommended for further analysis. 

7.3.6.4 Levees 

A levee is an earthen structure that parallels the channel on either side, rising above the 
surrounding floodplain and increasing the capacity of the existing channel so that breakout only 
occurs in controlled locations and only during events which exceed the level of design (i.e., 
“100-year” for example).  The levee concept simply creates more capacity within the channel for 
floodwaters to occupy when needed.  San Juan Creek possesses flood control levees extending 
from the vicinity of I-5 on San Juan Creek proper, and upstream of Del Obispo on Trabuco 
Creek, downstream to the Pacific Ocean.  These levees achieve a fairly high level of protection 
currently.  Evaluation of the levee concept indicated that adding additional height to the existing 
levees could provide an additional increment of protection to properties outside the channel.  
However, raising the levee system would require purchase of a significant amount of property in 
the floodplain outside the levees, impacting the economic viability of the businesses it would be 
designed to protect.  In addition, in order for a levee system to survive the continuing effects of 
channel instability, it would have to incorporate channel stabilization measures its re-design.  A 
levee in this format would be economically unjustified due to the high cost of implementation 
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when compared to the benefits it would create.  While a levee would substantially reduce 
inundation damage in the watershed, it is not an efficient use of Federal dollars.  For these 
reasons, raising the height of the existing levees is not recommended for further analysis at this 
time. 

7.3.6.5 Floodwalls 

A floodwall is a concrete or sheetpile structure that parallels the channel on either side, rising 
above the surrounding floodplain (or in this case above the existing levees), and increasing the 
capacity of the existing channel.  The floodwall concept simply creates more capacity within the 
channel for floodwaters to occupy when needed.  Evaluation of the floodwall indicated that it 
could provide a solution to floodwater inundation outside the channel, but that it would not 
address channel stabilization and the potential for future flood damage posed by subsequent 
levee failure and adjacent property inundation.  A “stand-alone” floodwall could rise over ten 
feet above the existing levee or surrounding floodplain in some locations, severing wildlife 
passage, creating an aesthetic problem, and impacting existing recreational usage. In other ways, 
the floodwall concept would not be as impacting environmentally as other measures.  The 
floodwall concept was initially judged potentially economically justified due to the lower cost of 
implementation compared to other measures.  In addition, when combined with channel 
stabilization, and potentially other means of floodwater storage such as on-line detention, a 
project could be formulated that provides a complete, efficient, effective, and acceptable solution 
to the problems of floodwater inundation, channel instability, infrastructure destruction, and 
potentially land loss due to erosion in certain areas.  For these reasons, the floodwall is 
recommended for further analysis. 

7.3.6.6 Enlargement of the Channel 

Enlargement of the channel involves excavation of additional channel capacity alongside or 
below the existing channel dimensions.  It may be designed to any level of protection.  An 
enlarged channel simply creates more capacity for floodwaters to occupy when needed.  
Evaluation of the enlarged channel concept indicated that it could provide a solution to 
floodwater inundation outside the channel.  However, the channel would require significant land 
purchase and construction costs. Simple enlargement would not address channel stabilization and 
the potential for future flood damage posed by subsequent levee failure and adjacent property 
inundation.  An enlarged channel would have substantial environmental impacts, but also has the 
potential to provide additional habitat in-channel if designed with excess capacity.  Although it 
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was initially believed that channel enlargement would be economically unjustified due to the 
high cost of implementation, an enlarged channel would substantially reduce inundation damage 
in the watershed and might be an acceptable solution to local residents, potentially as part of a 
locally-preferred plan.  Particularly in the realm of selective enlargement in constricted areas, it 
was felt that channel enlargement might provide a viable solution, if only for certain reaches.  
For these reasons, enlargement of the channel is recommended for further analysis. 

7.3.6.7 Flood Insurance  

Flood Insurance involves the purchase of insurance to cover inundation damage in the event of a 
flood.  It does nothing to solve the issue of flood inundation; it simply seeks to reimburse those 
entities suffering the economic impact of flooding.  Purchase of flood insurance would do 
nothing to reduce damage, ensure public safety, or prevent emergency costs.  Evaluation of the 
flood insurance concept indicated that most entities currently at risk in this watershed already 
have flood insurance.  While flood insurance does provide an economical means of recouping 
expenditures due to flood inundation, it does not solve the problem and does not meet the 
planning objectives.  It does not provide a solution to floodwater inundation outside the channel.  
Flood insurance does not create any environmental impacts, but does create some social effects.  
Although the costs of flood inundation are usually reimbursed to those suffering losses, the costs 
are also only borne by those few that suffer the problem.  Although a fairly efficient use of 
Federal dollars, it is neither a complete nor acceptable solution.  Because most residents of the 
regulatory floodplain already possess flood insurance and because flood insurance is not a 
complete solution, flood insurance is only carried forward as a component of a more 
comprehensive overall plan for damage reduction. 

7.3.6.8 Floodplain Regulation  

Floodplain regulation involves the control of construction activities and land uses in the 
floodplain to minimize potential damage in the event of a flood.  It does nothing to solve the 
issue of flood inundation; it simply seeks to regulate floodplain uses to minimize current and 
future damage.  Floodplain regulation does nothing to reduce damage unless regulation forces 
the removal of damageable property from the affected floodplain.  It does nothing to ensure 
public safety or prevent emergency costs.  Evaluation of the floodplain regulation concept 
indicated that the County and cities in the watershed are currently regulating floodplain usage 
and that damageable properties occupied the floodplain prior to institution of this process.  While 
floodplain regulation does provide an economical means of reducing the potential for damage, 
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this has largely already been done.  It does not completely solve the problem and does not meet 
the planning objectives.  It does not provide a solution to current floodwater inundation outside 
the channel.  Floodplain regulation does not create any negative environmental impacts, but does 
create some social effects.  Regulating the floodplain beyond the level currently in place would 
require considerable expenditure.  Although a fairly efficient use of Federal (as opposed to local) 
dollars, it is neither a complete nor acceptable solution.  Because floodplain regulation is 
currently in place in this watershed and does not provide a complete solution to the problem, it is 
not necessary to conduct further analysis on this measure.  Floodplain regulation is 
recommended as a component of a larger, more comprehensive plan for damage reduction. 

7.3.6.9 Emergency Response   

Emergency response involves the development of an emergency plan that provides for dispatch 
of emergency services and a framework within which local agencies would operate during a 
flood event.  It does nothing to solve the issue of flood inundation; it simply seeks to provide for 
public safety and spot treatment of problem areas.  Emergency response does nothing to reduce 
damage in the affected floodplain.  Emergency response does nothing to prevent emergency 
costs.  While emergency response is already a part of existing agency operations, it does not 
meet all the planning objectives.  It does not provide a solution to floodwater inundation outside 
the channel. In addition, while emergency response does not create any negative environmental 
impacts, it is also neither a complete or acceptable solution.  For these reasons, emergency 
response does not require an additional analysis. 

7.3.6.10 Evacuation 

Evacuation involves the development of an emergency plan that provides for the physical 
removal of residents of the floodplain on a temporary basis in the event of a flood.  It does 
nothing to solve the issue of flood inundation; it simply seeks to provide for public safety during 
hazardous flooding conditions. Evacuation does nothing to reduce damage in the affected 
floodplain. Evacuation does nothing to prevent emergency costs. While evacuation is part of the 
emergency operations of local agencies, it does not meet all the planning objectives.  It does not 
provide a solution to floodwater inundation outside the channel. Moreover, while evacuation 
does not create any negative environmental impacts, it is neither a complete or acceptable 
solution.  For these reasons, evacuation is not recommended for further analysis. 
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7.3.6.11 Floodproofing 

Floodproofing involves the treatment of buildings and infrastructure in the floodplain to allow 
them to survive flood inundation without significant damage.  Floodproofing may involve 
sealing the outside surfaces of structures, installation of watertight doors and windows, 
movement of structure contents to higher floors in the structure, or construction of watertight 
housings that prevent floodwater inundation of valuable infrastructure.  It does nothing to 
prevent flood inundation of the floodplain; it simply seeks to prevent damage to damageable 
property.  Floodproofing does nothing to provide for public safety during hazardous flooding 
conditions. Floodproofing does nothing to prevent floodwater breakout onto valuable floodplain 
properties. Floodproofing does nothing to prevent emergency costs. Floodproofing does not 
create any negative environmental impacts.  Because most structures in the floodplain are only 
rarely inundated, and floodproofing costs are substantial on an individual basis, this measure was 
not economically justified.  With over four thousand structures in the floodplain, this measure 
was one of the most costly per dollar of damage prevented of all the inundation reduction 
measures examined.  For that reason, it is not recommended for further analysis.   

7.3.6.12 Removal of Impediments to Flow 

Removal of impediments to flow in San Juan Creek involves the removal of vegetation, 
sediment, and debris that interferes with the conveyance of floodflows through a certain reach of 
channel.  Removal may involve mechanical or human actions.  Impediments would normally be 
completely removed from the channel, but only in those locations that actually need greater 
capacity, not as a widespread treatment.  Removal of impediments does nothing to solve the 
issue of flood inundation; it simply improves capacity in undersized reaches to obtain a more 
uniform capacity throughout the channel system.  Capacity increase is limited by the degree of 
improvement possible; it does not enlarge the channel beyond its maximum existing capacity.  
Removal does little to provide for public safety during hazardous flooding conditions. Removal 
of impediments does nothing to reduce damage in the affected floodplain. It does nothing to 
prevent emergency costs. Evaluation of this concept indicated that there is little to be gained 
from this method on San Juan Creek.  There are no large vegetal or debris “plugs” by which 
removal would result in significantly greater capacity.  Removal of impediments to flow on San 
Juan Creek does not meet the planning objectives.  It does not provide a solution to floodwater 
inundation outside the channel. Removal of impediments to flow has the potential to create 
negative environmental impacts, as removal of vegetation carries along with it the potential loss 
of habitat.  Although it is oftentimes a fairly efficient use of funds, in this case it is neither a 
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complete or acceptable solution.  For these reasons, removal of impediments is not 
recommended for further analysis. 

Because undersized bridge cross-sections can be an impediment to flow, examination of the 
potential benefit of individual bridge replacement or capacity improvement by expansion of the 
bridge profile will be conducted as part of structural analyses of individual flood reduction plans. 

7.3.7 Channel Stabilization Measures 

While channel stabilization measures are a means to reduce land loss due to erosion and 
infrastructure damage by surface water runoff, such as damage caused to bridge abutments or 
pipelines due to floodflow scour, it is also a flood inundation reduction measure.  This is due to 
conclusions resulting from hydrologic and hydraulic modeling of the watershed that prior to 
levee overtopping, there is a significant, and potentially more frequent risk for levee failure due 
to undermining and subsequent floodplain inundation.  As a result of the technical analyses, it 
was found that there is sufficient evidence that levee failure will be more frequent than 
overtopping of the levee system, and also that many of the “inundation reduction” measures 
discussed in the prior section will not function in the absence of channel stabilization.  For 
instance, if the levees were to be increased in height to accommodate a 1% exceedance flood, 
there would still remain a substantial chance that floods of less than this magnitude would cause 
inundation damage due to failure of the levee prior to overtopping.  Therefore, while several 
channel stabilization measures are discussed as “stand-alone” projects in the following section, it 
is recognized that any comprehensive plan to reduce flood damage must include channel 
stabilization as a required component. 

7.3.7.1 “Toe-Down” Option 

This measure provides for additional “toe-down” to be added to the base of each structure 
crossing or paralleling San Juan Creek or its tributaries.  This would require the calculation of 
scour depth, and the adding on of additional channel lining depth or pier depth to bridges and 
other protective structures.  Preliminary analysis of this measure indicated that it would be 
extremely expensive.  Given the preliminary level of this analysis it was impossible to determine 
a likely scour depth or needed increase in structure depth.  Therefore, a conservative approach 
was taken, and an assumed 6 feet of depth added on to each structure.  Preliminary cost estimates 
indicated that this method would likely be the most expensive of all options, and is therefore not 
recommended for further pursuit at this level of study.  If, at a later stage of study, a grade 
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stabilization approach is determined to be infeasible, this option may be retained for restudy.  
However, at this time the toe-down option will not be carried forward for further analysis. 

7.3.7.2 Grade Stabilizer Option 

This measure consists of installing hard structures across the channel bed, at intervals to be 
determined by equilibrium analysis and geomorphic studies.  Options examined included 
placement of large structures far apart, or placement of smaller structures closer together.  
Preliminary analysis indicated that large structures would not be passable to fish during large 
events, and that a large structure would tend to cause greater scour downstream, an approach that 
would tend to further undermine the existing levee system.  The development of this option 
indicated that grade stabilization is a viable solution to the problem of invert downcutting, and 
that it might be done at a cost that would be economically feasible.  Therefore, various grade 
stabilization options were carried forward for further study. 

7.3.8 Resource Agency Comments – Preliminary Plan Formulation 

Because this preliminary phase of analysis will not undergo official agency review (this will be 
done on completion of the decision document), no official response to these measures has been 
generated.  However, continued discussion with resource agency staff indicates that there are 
some measures anticipated to be more environmentally damaging than others.  Those measures 
focusing on the improvement of existing facilities (such as levee improvements) are anticipated 
to cause the least damage, and are therefore more acceptable in concept than measures that 
would be sited in areas of higher habitat value (such as detention basins).  For example, because 
of its potential to sever wildlife movement corridors, the resource agencies do not support the 
floodwall concept for this watershed.  Because of these issues, detailed studies of each 
alternative taken past this phase of study will be required.  Most notably, the issue of habitat 
connectivity will need to be examined in greater detail.  The U.S. Fish and Wildlife Services has 
stated that they would be highly supportive of plans to regain connectivity between upstream 
headwater reaches of San Juan Creek and the Pacific Ocean.  Currently, several impediments to 
passage exist on both San Juan and Trabuco Creeks.  While studies examining the engineering, 
economic, and environmental feasibility of potential measures will continue past generation of 
this milestone product, the incorporation of “passage” measures, or components of a larger more 
comprehensive plan, will be key in seeking out and obtaining resource agency acceptance.  The 
identification of areas of critical or sensitive habitats and the avoidance of impacts to these areas 
will also be a critical element in continued phases of planning. 
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7.4 Ecosystem Restoration Measures 

A multi-disciplinary team of environmental specialists, biologists, representatives from resource 
agencies, engineers, hydrologists and hydraulic engineers, cost estimators, geomorphologists, 
designers, and local agency representatives developed ecosystem restoration measures. The 
following is a synopsis of ecosystem restoration measures, including an analysis of their 
potential for Federal involvement, their objectives, constraints, and a recommendation for pursuit 
or deletion from later phases of study. 

7.4.1 Ecosystem Restoration Objectives 

The objective of ecosystem restoration is to restore degraded ecosystems to a prior, more 
desirable condition.  In the case of the San Juan Creek watershed, almost all habitats have been 
severely reduced in both extent and quality from their historic conditions.  Terrestrial riparian 
and aquatic habitat has been particularly hard hit, as the channel system of San Juan Creek has 
been severely modified by both human and other influences.  As the channel of San Juan Creek 
becomes more unstable, vegetation that formerly covered the banks and bed is lost to erosion.  
Riparian habitat disappears.  Loss of bed material results in a loss of breeding, foraging, and 
resting habitat.  Species and food sources that rely on this habitat also disappear.  Segmentation 
of the riparian corridor by drop structures and “dead” channel reaches cuts off access for wildlife 
to upper reaches of the watershed.  Water temperatures rise beyond the point of tolerance.  
Dissolved oxygen levels drop below sustaining levels.  Sediment chokes needed in-stream 
habitats.  The objective of ecosystem restoration on San Juan Creek is the restoration of those 
habitats most in need of assistance, reversal of negative trends, and re-creation of more desirable 
and more historic environmental conditions in the watershed.  

7.4.2 Development of Measures 

Potential measures for ecosystem restoration in the San Juan Creek watershed were developed 
through discussion and observation on site visits, discussions with resource agency staff, analysis 
of existing databases, “brainstorming” by Corps and other environmental experts, analysis of 
functional assessment data, and iteration of ideas from the public, interested individuals, 
agencies, residents of the watershed, senior staff from Corps, the local sponsor, and other 
responsible entities.  A preliminary list of measures was developed and analysis performed so 
that the improvement by a particular measure could be compared to the existing condition.  
Those measures warranting further analysis were carried forward into the next phase of study. 
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7.4.3 Preliminary Array of Measures 

A comprehensive list of structural and non-structural ecosystem restoration measures was 
developed to address the issues of channel degradation, floodplain soil moisture drainage, loss of 
in-stream habitat, loss of riparian corridor habitat, loss of adjacent floodplain habitat, loss of 
aquatic species, loss of riparian zone terrestrial species, exotic species infestation, and 
ecosystem-impacting issues such as heightened water temperatures, low dissolved oxygen 
content, and high suspended sediment load. 

Structural measures include: 

�� Restoration of riparian and wetland habitats, San Juan Creek Mainstem 

�� Restoration of riparian and wetland habitats, Trabuco Creek  

�� Restoration of riparian and wetland habitats, Oso Creek 

�� Stream Lengthening 

�� Fish Habitat Restoration 

�� Modification of Existing Grade Control Structures 

Non-structural measures include: 

�� Ecosystem Management Plan, San Juan Creek Watershed 

�� Watershed Education Plan (Public and Private Institutions) 

�� Non-Point Source Public Awareness Plan 

�� Institution and Monitoring of Best Management Practices (BMPs) 

�� San Juan Creek Riparian Zone Revegetation Plan 

�� Stabilization of the channel by non-structural means 

�� Exotic Species Eradication 

7.4.4 Evaluation Criteria 

Preliminary measures were initially evaluated according to three criteria: engineering feasibility, 
economic justifiability, and environmental acceptability.  For a measure to be feasible from an 
engineering perspective, it would have to be constructible; able to meet safety regulations; and 
designable to applicable Federal, Corps, and potentially state criteria.  A measure would also 
have to give some indication that its benefits (environmentally) would justify its costs.  A 
measure would also have to have mitigable impacts. 
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Each preliminary measure was then evaluated by four additional criteria: completeness, 
efficiency, effectiveness, and acceptability.  Completeness is the extent to which an alternative 
plan addresses the stated problem.  A complete plan is one that achieves all of the objectives set 
forth without leaving one or more objectives unaddressed.  Efficiency is the extent to which an 
alternative plan is the most cost-effective means of achieving the objectives.  Effectiveness is the 
extent to which an alternative contributes to the planning objectives.  Acceptability is the extent 
to which the alternative plan would be acceptable in terms of applicable laws, regulations, and 
public policies.  Mitigation of adverse impacts is an integral component of each alternative. 

7.4.5 Evaluation of Preliminary Measures 

Ecosystem restoration measures in the preliminary array were evaluated for their ability to meet 
the study objectives, their implementability, their costs and potential benefits, and their impacts 
on environmental resources, both positive and negative.  A matrix was developed to compare 
measures and as a tool in the initial screening of measures.  This comparison is presented in 
Table 30. 

 
Table 30 Comparison of Preliminary Ecosystem Restoration Alternatives 
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Restoration, San Juan Creek Yes * Yes No Yes Yes Yes 
Restoration, Trabuco Creek Yes * Yes No No Yes Yes 
Restoration, Oso Creek Yes * Yes No No Yes Yes 
Stream Lengthening No * No No No No No 
Fish Habitat Restoration Yes * No No No No No 
Modify Grade Controls Yes * Yes No Yes Yes Yes 
Ecosystem Management Plan, San 
Juan Creek Watershed 

NA * Yes No Yes Yes Yes 

Watershed Education Plan NA * Yes No Yes Yes Yes 
Non-Point Source Public 
Awareness Plan 

NA * Yes No Yes Yes Yes 

Institution and Monitoring of Best 
Management Practices (BMPs) 

Yes * Yes No Yes Yes Yes 

San Juan Creek Riparian Zone 
Revegetation Plan 

Yes * Yes No Yes No No 

Stabilization of the channel by 
non-structural means 

Yes * Yes No No No No 

Exotic Species Eradication Yes * Yes No Yes Yes Yes 
Environmental benefits are not evaluated based on economic justifiability. 
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7.4.5.1 Restoration of Riparian and Wetland Habitats, San Juan Creek Mainstem 

Restoration of wetlands on the San Juan Creek mainstem channel would involve reconnection, 
contouring, and reestablishment of habitat (either by design or by natural revegetation) along the 
creek and potentially adjacent floodplain surface.  The goal would be restoration of former 
wetlands functions and values.  These sites might be off-line or on-line.  There are a number of  
sites along the channel that were identified as having potential for moderate gains in function in 
the event of restoration.  For example, the channel upstream of La Novia Bridge was identified 
as a suitable site.  The site formerly maintained a riparian corridor of identified high value, 
maintained both an aquatic and terrestrial wildlife population, and functioned as a corridor to 
reaches upstream and downstream.  The problem with this site and all others on the mainstem of 
San Juan Creek is the degree to which these sites are now disconnected from the existing channel 
system upstream and downstream of the site and the degree to which the habitat has been 
damaged.  In addition, because of flood capacity needs, it is impossible to allow the channel to 
revegetate completely within its existing dimensions.  Use of similar sites on San Juan Creek 
would also require considerable excavation to meet the needs of flood control and at the same 
time allow vegetative growth sufficient to regain a semblance of former habitat value.  
Nevertheless, a number of sites were identified in this phase of study that have potential to 
generate a significant benefit to wildlife, as well as restore vital wetlands functions to the creek.  
Therefore, restoration of riparian habitats and wetlands on San Juan Creek’s mainstem is 
recommended for further study, both as a stand-alone measure and as a potential component of a 
larger, more comprehensive alternative. 

7.4.5.2 Restoration of Riparian and Wetland Habitats, Trabuco Creek 

As with San Juan Creek’s mainstem, restoration of wetlands on Trabuco Creek would involve 
reconnection, contouring, and reestablishment of habitat (either by design or by natural 
revegetation) along the creek and potentially adjacent floodplain surface.  The goal would be 
restoration of former wetlands functions and values.  These sites might be off-line or on-line.  
There are a number of sites along Trabuco Creek that were identified as having potential for 
moderate gains in function in the event of restoration.  Because of flood capacity needs, it is 
impossible to allow the channel to revegetate completely within its existing dimensions.  Use of 
similar sites elsewhere on Trabuco Creek would also require considerable excavation to meet the 
needs of flood control and at the same time allow vegetative growth sufficient to regain former 
habitat value.  Nevertheless, several sites were identified in this phase of study that have 
potential to generate a significant benefit to wildlife, as well as restore vital wetlands functions to 
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the creek.  Therefore, restoration of riparian habitats and wetlands on Trabuco Creek is  
recommended for further study, both as a stand-alone measure and as a potential component of a 
larger, more comprehensive alternative. 

7.4.5.3 Restoration of Riparian and Wetland Habitats, Oso Creek 

As with Trabuco Creek, restoration of riparian habitats and wetlands on Oso Creek would 
involve reconnection, contouring, and reestablishment of habitat (either by design or by natural 
revegetation) along the creek and potentially adjacent floodplain surface.  The goal would be 
restoration of former wetlands functions and values.  These sites might be off-line or on-line.  
There are several sites along Oso Creek that were identified as having potential for moderate 
gains in function in the event of restoration.  Because of flood capacity needs, it is impossible to 
allow the channel to revegetate completely within its existing dimensions.  Use of similar sites 
elsewhere on Oso Creek would also require considerable excavation to meet the needs of flood 
control and at the same time allow vegetative growth sufficient to regain former habitat value.  
Nevertheless, several sites were identified in this phase of study that have potential to generate a 
significant benefit to wildlife, as well as restore vital wetlands functions to the creek.  Therefore, 
restoration of riparian habitats and wetlands on Oso Creek is recommended for further study, 
both as a stand-alone measure and as a potential component of a larger, more comprehensive 
alternative. 

7.4.5.4 Stream Lengthening 

The focus of several suggestions on ecosystem restoration in the San Juan Creek watershed was 
to provide more habitat by lengthening of the channel.  Study of the San Juan Creek mainstem 
channel indicates that some measure of stream lengthening could be accommodated.  However, 
this change would result in some change in equilibrium conditions, and this measure would 
lower slope and also lessen sediment transport.  This is not necessarily a good thing for San Juan 
Creek, although it might seem so on first impression.  Lowering of channel slope will lower 
water velocity.  This could potentially impact sediment transport and sand delivery to the Ocean.  
For nearby beach areas already in a state of undernourishment, this effect would be highly 
impacting.  In addition, this measure would require large amounts of real estate, both for channel 
re-siting and as a buffer against erosion.  Comparison of the potential benefit to those of 
previously-discussed measures indicates that this measure may not be as cost-effective or as 
beneficial as those discussed above.  For these reasons, stream lengthening should not be carried 
forward for further analysis. 
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7.4.5.5 Fish Habitat Restoration 

Restoration of fish habitat was recognized as potentially an important ecosystem restoration 
measure.  This measure would consist of recreating the structure of the channel bed in such a 
way as to provide habitat, particularly breeding habitat, for aquatic species.  This could involve 
the installation of suitable substrate in areas determined to be suited for eventual reestablishment 
of fish and associated aquatic species.  There are several sites that were identified during the 
course of study that are suitable for fish habitat restoration.   

Restoration of fish habitat would provide one of the key ingredients of a comprehensive plan, 
allowing the return (breeding) of riparian-dependent wildlife.  It was also recognized that this 
measure would require further study to determine its ultimate value as part of an ecosystem 
restoration program.  It was also understood that this measure would not function as a stand-
alone measure due to its lack of survivability in this environment.  It would also require 
incorporation of other features to provide a comprehensive ecosystem restoration alternative.  
Because these habitats already exist in the headwaters areas, which are more suitable for 
implementation of this concept, there is little benefit to this measure unless incorporated into a 
larger off-line concept. Therefore, it is recommended that fish habitat only be carried forward 
into the next phase of study as part of a potentially larger, more comprehensive plan. 

7.4.5.6 Modification of Existing Grade Control Structures 

Following several site visits to the watershed and discussions on restoration of the channel 
system, it was recognized that modification of the existing grade control structures on San Juan 
Creek could yield significant benefits to wildlife, as well as potentially lowering water 
temperatures and increasing dissolved oxygen.  Drop structures in particular form a significant 
barrier to wildlife, as well as having negative effects on the water itself.   

Modification of the structures to provide fish passage and water turbulence (and hence aeration) 
was recognized as a potentially highly productive ecosystem restoration measure.  Installation of 
a fish ladder was examined as the means of providing environmental benefits.  Restoration of 
connectivity to the channel system would provide one of the key ingredients of a comprehensive 
plan, allowing the return of riparian-dependent wildlife.  It was recognized that this measure 
would require further study to determine its ultimate value as part of an ecosystem restoration 
program.  It is also understood that this measure might require incorporation of other features to 
provide a comprehensive ecosystem restoration alternative.  Therefore, it is recommended that 
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modification of drop structures be carried forward into the next phase of study, potentially as part 
of a larger, more comprehensive plan. 

7.4.5.7 Ecosystem Management Plan, San Juan Creek Watershed 

Development of an ecosystem management plan for the entire San Juan Creek watershed was 
recognized as a viable ecosystem restoration measure.  An ecosystem restoration plan would 
provide for the management of resources in the watershed, as well as recommendations to 
reverse negative trends, establish Best Management Practices (BMPs), and provide for 
monitoring.  

An ecosystem management plan could include information on existing environmental resources 
and trends for the future.  It could include management recommendations.  It could include 
critical information on threatened and endangered species, areas of special concern, critical 
habitat, and points of contact.  It might include information on regulatory concerns and 
permitting.  It might also include recommendations on treatment of problem areas, mitigation 
areas, and current and expected future projects in the watershed that would potentially interact 
with environmental resources. 

Given the limited time that the Corps has in the study (and potentially construction) process and 
given the fact that the Corps will not be involved in future monitoring and maintenance 
activities, an ecosystem management plan could also include recommendations in those areas.  
Because of the critical need for structural modifications to the ecosystem as part of a complete 
program for ecosystem restoration in the watershed, an ecosystem management plan will not 
provide a complete solution to the many problems evident along San Juan Creek.  For this 
reason, it is recommended that an ecosystem management plan be forwarded into the later phase 
of analysis only as part of a comprehensive ecosystem restoration alternative. 

7.4.5.8 Watershed Education Plan (Public and Private Institutions) 

A watershed education plan would involve the preparation of a document containing 
information, coursework, curricula, resources, and teaching plans to provide educators with the 
necessary support to teach students the same information, at perhaps a greater level of detail, as 
might be provided in an earth science program. 
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This document could be furnished to science teachers in area schools to develop an 
understanding of how a watershed functions.  It could instruct students in biology, geology, basic 
hydrology, and other sciences applicable to an understanding of the watershed.  Coursework 
could be specifically oriented to accommodate the particular needs of the residents of the 
watershed.  Teaching of this material would foster future stewardship of the water and related 
land resources of the watershed.   

Evaluation of this measure indicated high levels of support at every level of involvement.  The 
local sponsor, resource agencies, educators, city representatives, and residents support it.  
Development of a watershed education plan is not a complete solution to the problems in the 
watershed.  However, it is recognized that this measure is a critical element of a comprehensive 
solution to the problems facing the watershed.  Therefore, it is recommended that this measure 
be carried forward for further analysis as a potential component of a larger, more comprehensive 
alternative. 

7.4.5.9 Non-Point Source Public Awareness Plan 

Development of a non-point source public awareness plan was included as a viable ecosystem 
restoration measure.  A non-point source plan would heighten awareness of the problems in the 
watershed.  It would point out destructive activities.  It would provide recommendations for 
improving the water resource.  A public awareness plan might point out things that a resident 
might do to lessen the impacts of individuals and foster involvement at the local level. Non-point 
source public awareness plans have proven helpful in other areas of the country. 

Evaluation of this measure also indicated high levels of support at every level of involvement.  
This measure is supported by the local sponsor, resource agencies, educators, city 
representatives, and residents.  Development of a non-point source public awareness plan is not a 
complete solution to the problems in the watershed.  However, it is recognized that this measure 
is a critical element of a comprehensive solution to the problems facing the watershed.  This 
measure may be combined with others to address multiple parties.  Therefore, it is recommended 
that this measure be carried forward for further analysis as a potential component of a larger, 
more comprehensive alternative. 

7.4.5.10 Institution and Monitoring of Best Management Practices (BMPs) 

Best Management Practices are measures that address a variety of impacting activities in a given 
area.  BMPs might include recommendations for managing erosion on land undergoing 
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construction activities, street sweeping, pet waste management, or lawn watering instructions.  
There are few limitations on what a Best Management Practice might be.  BMPs are already used 
in the San Juan Creek watershed to a varied extent.  There appears to be a piecemeal application 
of BMPs throughout the watershed.  It is also not completely understood just how effective some 
of these measures might be in this particular watershed. 

Development of a list of BMPs, together with instructions on who and what might be instituted, 
would be a valuable component of a comprehensive plan.  Perhaps most importantly, monitoring 
of BMP effectiveness would be an important decision-making tool for local entities.  This would 
provide the means for cities and the County to evaluate whether or not money is well spent.  
BMPs expected to yield little improvement could be eliminated, and perhaps replaced with more 
effective measures.  It is understood that BMPs alone will not solve many of the problems facing 
the San Juan Creek watershed.  Therefore, it is recommended that this measure be carried 
forward for further analysis only as a potential component of a larger, more comprehensive 
alternative. 

7.4.5.11 San Juan Creek Riparian Zone Revegetation Plan 

Revegetation of San Juan Creek’s riparian zone is viewed as a critical element in restoring the 
ecosystem.  Revegetation will bring the obvious benefits of supplying habitat for aquatic and 
non-aquatic species.  Revegetation will also contribute to the lowering of water temperatures, 
currently a large constraint on ecosystem restoration. 

Unfortunately, revegetation of San Juan Creek is not possible as a stand-alone measure.  The 
creek is currently so structurally unstable that revegetation efforts have a high likelihood of 
failure in the absence of structural stabilization measures.  For this reason, carrying forward a 
revegetation concept as a stand-alone measure is not recommended. However, due to the 
importance of revegetation as a component of any meaningful ecosystem restoration campaign, it 
is recommended that this measure be forwarded for further study as an element of a larger, more 
comprehensive alternative. 

7.4.5.12 Stabilization of the Channel by Non-Structural Means 

Stabilization of the channel by non-structural means would involve “letting the creek go” in 
regards to the channel stability issue.  That is, that the expectation would be that the creek would, 
by itself, eventually reach a condition of equilibrium, in which water and sediment inflow would 

0009645



 

San Juan Creek Watershed Management Study  Plan Formulation and Screening of Potential Measures 
Orange County, California  August 2002 
 7-34  

be balanced, and the creek would be restored to a stable form.  Various non-structural means 
might be implemented to encourage the creek to begin the reversal of its current negative trend. 

Geomorphic studies conducted to this end have indicated that there is no physical restraint to 
continued channel degradation.  In fact, there is an expectation that channel downcutting and, 
hence, channel widening and bank collapse will continue into the foreseeable future. 

While this methodology might work in certain environments, it is not believed to be a valid 
approach for San Juan Creek.  As there is currently an excess of tractive force available and little 
hope of reversal in the trend toward higher discharges and lower sediment loads, there is no 
reason to believe that the trend of downcutting will end. 

Although some measures recommended for further pursuit, such as revegetation, will certainly 
act in a non-structural manner toward the enhancement of channel stability, pursuit of non-
structural measures of stabilizing San Juan Creek is not recommended for further study. 

7.4.5.13 Exotic Species Eradication 

Exotic species eradication is viewed as an extremely important component of ecosystem 
restoration for San Juan Creek.  Exotic species eradication will replace non-native species of low 
habitat value with native species of high resource value. 

As with revegetation, exotic species eradication is not considered to be viable as a stand-alone 
measure.  The creek is currently so structurally unstable that areas in which exotics are removed 
will have a high likelihood of reinfestation in a short period of time in the absence of structural 
stabilization measures.  Many exotics, particularly arundo donax, have a higher likelihood of 
survival during the early stages of life in a disturbed environment.  If a “top of the watershed to 
bottom of the watershed” stand-alone approach were pursued in a continually unstable channel 
system, the reintroduction of these exotics would be more likely.  For this reason, carrying 
forward an exotic species eradication concept as a stand-alone measure is not recommended. 
However, due to the importance of exotic species eradication as a component of any meaningful 
ecosystem restoration campaign, it is recommended that this measure be forwarded for further 
study as an element of a larger, more comprehensive alternative. 
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7.4.6 Resource Agency Comments 

As with the development of flood inundation reduction measures, because this preliminary phase 
of analysis will not undergo official agency review (and will be done on completion of the 
decision document), no official response to these measures has been generated.  However, 
continued discussion with resource agency staff indicates that there are some measures 
anticipated to be more environmentally beneficial than others.  Those measures focusing on the 
inclusion of riparian/wetland restoration within the channel or in an enlarged channel cross-
section are seen to be the most beneficial because they provide resting areas for fish and are 
productive in their own right.  Other concepts, such as stand-alone fish habitat restoration, 
obtained less support because it is viewed as not providing as great a benefit.  In particular, the 
issue of habitat connectivity will need to be examined in greater detail.  The U.S. Fish and 
Wildlife Services has stated that they would be highly supportive of plans to regain connectivity 
between upstream headwater reaches of San Juan Creek and the Pacific Ocean.  Currently, 
several impediments to passage exist on both San Juan and Trabuco Creeks.  While studies 
examining the engineering, economic, and environmental feasibility of potential measures will 
continue past generation of this milestone product, the incorporation of “passage” measures or 
components of a larger more comprehensive plan will be key in seeking out and obtaining 
resource agency acceptance.  The identification of areas of critical or sensitive habitats and the 
avoidance of impacts to these same areas will also be a critical element in continued phases of 
planning. 

7.5 Water Quality Measures 

Development of water quality measures involved the input of the County of Orange Public 
Facilities and Resources Department, the Orange County Health Department, the California 
Regional Water Quality Control Board, water quality engineers, technical staff, and many 
interested individuals.  Based on water quality tests conducted in this phase of study, certain 
constituents are identified as exceeding health standards for several beneficial uses.  Primary 
among these is bacteria.  Because of bacterial contamination, the lower mile and a half of San 
Juan Creek is designated as impaired on the Clean Water Act Section 303(d) list.  Water quality 
measures are focused on enhancement of water quality, with the eventual goal of meeting 
existing standards. 

Because of the need to evaluate existing water quality and determine suitable measures for 
implementation to address the problem, a study was conducted (concurrent with this study) by 
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the Orange County Public Facilities and Resources Department.  This study summarized existing 
information and conducted water quality tests for e-coli and enterococcus at numerous sites 
throughout the watershed.  This study is summarized in Section 6.  Unfortunately, as study of 
this issue is ongoing and expensive, no definitive treatment of this issue is possible at this time.  
Rather, a number of recommendations were developed for potential pursuit by local interests.  
Evaluation of potential measures was conducted by means of a matrix of potential impacts. 

7.5.1 Objectives 

The San Juan Creek Watershed has been impacted by a variety of physical and environmental 
factors.  These include increased runoff and erosion due to development, channel confinement by 
drainage structures; new and exacerbated pollutant loadings including metals, oil and grease, 
pesticides and pathogens; the introduction of exotic organisms; and the impact of significant 
wildlife populations.  Many of these changes have produced secondary changes in the ecology of 
the creek resulting in less shade and higher water temperatures.  Even climate may have 
contributed to reducing instream biologic diversity, such as when heavy storms in 1983 
apparently eliminated large amphibians and some non-native fish populations.  Because of these 
impacts, the watershed no longer meets all of its potential beneficial uses.   

One goal of this study is to develop identifiable objectives that demonstrate or monitor progress 
in returning the full range of beneficial uses to the watershed and returning the creekside habitat 
to a more natural condition.  Ideally, these objectives would monitor physical, chemical, and 
biologic parameters and indices to track a variety of parameters to demonstrate improvement in 
multiple watershed facets.  Eventually, this may even allow correlations to be developed relating 
the return of some biologic indices to the reduction of same parameter, which could then be 
targeted in other parts of the watershed to facilitate expansion of that biologic indicator. 

The primary objective of this portion of the study effort is to develop and recommend measures 
to enhance water quality in the San Juan Creek watershed. 

7.5.2 Development of Water Quality Measures 

Measures were developed with the participation of the study team, Orange County Public 
Facilities and Resources Department, technical staff, and a variety of interested individuals.  
Measures were developed for their perceived ability to address one or more existing water 
quality problems.  Ongoing stakeholder participation has indicated that primary emphasis should 
be placed the bacteriological problem, with toxicity and other pollutants as a secondary goal. 
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7.5.2.1 Preliminary Array of Water Quality Measures 

The preliminary array of water quality improvement measures includes: 

�� Education 

�� Public awareness campaigns 

�� Wetlands creation 

�� On-site biofiltration/infiltration (BMP) 

�� Landscape controls (BMP) 

�� Pet waste control enforcement (BMP) 

�� Retrofitting of existing drainage system (BMP) 

�� Exotic species eradication 

�� Stream stabilization/habitat restoration 

�� BMP monitoring and evaluation plan, and 

�� Management programs 

Each of the measures is felt to have significant potential for improving water quality. 

7.5.3 Evaluation of Measures 

The evaluation of measures involved a somewhat subjective approach to decision-making, as no 
consensus currently exists on how to evaluate potential improvement.  Examination of the 
proposed measures led to a recommendation as to how a particular measure might be performed, 
particularly in regards to the major objective of the water quality study effort, the reduction of 
bacterial counts in as many reaches of the creek as possible.  The “big picture” view of the 
watershed is important, because although only the lower mile and a half of the creek is 
designated as impaired, the entire creek is targeted to meet standards. 

7.5.3.1 Evaluation Criteria 

Input from the study team included the perceived benefits for each measure in terms of 
previously established parameters.  Perceived water quality benefits were defined by the 
parameters of greatest concern, namely bacteria, aquatic toxicity, and temperature.  Each 
measure was evaluated on its probability of reducing concentrations of fecal coliform, reducing 
aquatic toxicity, and reducing water temperature.  Cost was also a criterion in the valuation. 
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7.5.3.2 Resource Agency Involvement 

Many public agencies are interested in the evaluation of water quality enhancement measures.  
Even more await the results of application of those measures.  Comment received from the 
resource agencies led to additional measures and changing direction. 

Most comment received has been on the public and resource agency focus on bacterial 
contamination.  Given the agency focus on meeting standards for REC-1 usage, their primary 
goal is of addressing water quality problems, not only for the 1.5 miles of impaired creek, but for 
the entire watershed.  Unfortunately, with the limited knowledge base at this time, no definitive 
approach can be taken. 

7.6 Further Screening of Measures 

As discussed in the previous sub-section of the report, the screening of potential measures 
involved the comparison of each by the same general criteria of engineering, environmental, and 
economic feasibility, and the elimination of measures from further study on the basis of being 
unable to meet one or more key criteria.  While the issues of effectiveness, efficiency, 
completeness and acceptability were initially examined and judgments made as to a measure’s 
ability to meet those criteria, not having met one or more of these was dealt with by further 
refinement and modification (and were therefore not insurmountable criteria).  No measure 
should be forwarded for further study if it cannot be engineered soundly, is not cost effective, or 
is highly damaging to the environment.  So as not to eliminate measures that might prove to be 
valid, additional development and refinement of measures was required. Those measures 
determined to be feasible from an engineering, environmental, and economic standpoint were 
further refined to maximize project performance, minimize cost and provide a minimum of 
impacts to the environment.  However, each of these was also developed in consideration of 
additional criteria toward judging a potential project’s feasibility.   

Measures were evaluated for their preliminary costs and potential benefits; for their engineering 
feasibility; and environmental feasibility.  They were also further developed to be more effective, 
more efficient, more complete, and more acceptable to local interests.  Additionally, each 
measure was evaluated for its potential impact on flooding; water quality; air quality; noise 
conditions; hazardous, toxic, and radioactive wastes; vegetation; wildlife; endangered and 
threatened species; cultural resources; aesthetics; employment and labor; business and 
government activity; public health and safety; public facilities; and recreation.  Because detailed 
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analyses have not been conducted on each of these issues, many of the effects may be 
speculative, but overall provide the means by which to compare and contrast remaining 
measures/alternatives. 

It is important to note that because of the necessity of evaluating individual measure performance 
in the absence of any other component or issue that might affect project performance, and thus 
skew the individual contribution in comparison with other like measures, the further screening of 
measures is done for “stand-alone” measures, and will be done for multi-purpose (multi-
component) “alternatives” as the plan formulation process continues.  For example, flood control 
measures need to be evaluated in terms of cost-effectiveness and other criteria prior to 
combination with other measures that yield other (potentially intangible) benefits.  This allows 
the study team to select the component (or components) that solve that problem at the least cost 
before it is combined.  Thus, the recommended multi-purpose project should be a combination of 
measures that stand on their own, and are the group that is demonstrated to provide the greatest 
benefit for its combined cost. 

7.6.1 Further Screening of Flood Control Measures and the Development of Alternatives 

Initial screening of flood control measures was based on additional analysis of project 
performance, while keeping in consideration the meeting of the criteria discussed above.  This 
additional evaluation indicated that several measures were not capable of meeting the goals and 
objectives of the study on a “stand alone” basis.  However, it was noted that several measures 
might be combined to meet the criteria of effectiveness or acceptability.  Measures combined to 
meet project objectives become project alternatives.  For instance, while it was noted that a 
single detention basin could not be constructed capable of significantly reducing flood damages 
on all tributaries, the combination of floodwalls and a basin might meet the objectives, and 
became an alternative forwarded for reconsideration. 

As mentioned in Section 7.5, It became evident during technical analysis of the channel system 
that levee height increase or floodwall extension to the existing levee system would not function 
in the absence of channel stabilization.  Additionally, while upstream detention will detain the 
excess volume of floodflow that is currently capable of overtopping the channel, there is a 
substantial risk of inundation due to levee failure even if a detention basin were installed 
upstream.  Although they can be separated conceptually, in reality a floodwall or levee concept 
may fail unless channel stabilization is performed.  Additionally, while the channel stabilization 
measures might be constructed conceptually as a stand-alone project, its implementation might 
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cause a decrease in channel capacity if that measure were formulated to result in the raising of 
the invert to its original design grade.  Thus, implementation of the channel stabilization 
measure(s) could conceivably cause a disbenefit by causing an increase in the occurrence of 
overtopping over current (but not as originally designed) conditions.  This issue can be overcome 
by the adding on of additional height to compensate for the decreased capacity caused by 
channel infilling, or by construction of the grade stabilization “at-grade” with scour protection 
immediately downstream of each structure.  This is the approach taken in the next phase of 
analysis.  In order to analyze this situation, additional alternatives for flood damage reduction 
were created.  These alternatives combine channel stabilization with a variety of flood damage 
reduction measures.  These alternatives are the only technically feasible solutions to the flood 
damage problem in this watershed. 

Remaining measures were further developed to allow direct comparison of each on an “apples to 
apples” basis.  The uniform basis by which each forwarded measure was evaluated was their 
performance in controlling a 1% exceedance flood event. Preliminary design of each measure 
was performed to allow detailed analysis of performance, and the development of cost estimates.   
Once the hydrologic model was developed, the 1% exceedance flood event was run through the 
modeled measure and reductions in flood damages noted.  Preliminary costs for construction, 
operations and maintenance, environmental mitigation were also developed, in order to compare 
the potential damage reduction to potential costs of an implemented project.  Additional 
refinements were geared toward the meeting of additional objectives, notably those of 
completeness, efficiency, effectiveness, and acceptability. Preliminary analysis of remaining 
measures/alternatives indicated that channel stabilization, in concert with either floodwalls, 
detention basins or channel widening provided the greatest damage reduction, the only 
technically feasible solution, and the most effective achievement of study objectives.  Combined 
alternatives including channel stabilization, floodwalls and a detention basin on San Juan Creek, 
channel stabilization, floodwalls and a detention basin on Trabuco Creek, a combination of 
channel stabilization, floodwalls and detention on San Juan and Trabuco Creeks, and the 
Floodwall and Channel Stabilization Alternative.  Based on this analysis, preliminary designs 
and cost estimates for each  measure/alternative were fully developed and a comparison matrix 
developed. 

Flood control measures selected for further analysis include: 

�� Channel Stabilization, Floodwalls and Detention Basin on San Juan Creek 
�� Channel Stabilization, Floodwalls and Detention Basin on Trabuco Creek 
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�� Channel Stabilization, Floodwalls and Detention Basins on San Juan and Trabuco Creeks 
�� Channel Stabilization and Channel Widening 
�� Channel Stabilization and Floodwalls 

Channel stabilization measures selected for further analysis include: 

�� Moderately-spaced structures covering San Juan, Trabuco and Oso Creeks 
�� Closely-spaced structures covering San Juan, Trabuco and Oso Creeks 
�� Moderately-spaced structures covering limited portions of San Juan and Trabuco Creeks 
�� Closely-spaced structures covering limited portions of San Juan and Trabuco Creeks 

As Federal participation is not the only criteria by which these measures should be examined, the 
pursuit of measures found unjustified for recommendation as the Corps of Engineers’ National 
Economic Development (NED) plan, but potentially recommended as a Locally-Preferred Plan 
(LPP) also required that more detailed analysis be done on each.  

More detailed analysis of the detention basin options indicated that neither detention basin alone 
would provide a sufficient level of reduction in flood damages.  Therefore, each basin was 
combined with floodwalls (and channel stabilization) in this phase as a forwarded alternative.  In 
addition, channel stabilization analysis indicated that closely-spaced grade stabilizers would be 
considerably more costly than moderately-spaced structures, with the same benefit.  Therefore, 
continued efforts focused on the development of environmentally feasible, but moderately-
spaced structures passable to migratory and resident fish, for all tributaries, as well as a more 
discrete plan for stabilization of the most critical project reaches. 

Equivalent annual flood inundation damages due to structural inundation, incurred emergency 
and clean up costs, amounts to $5,636,890.00.  Equivalent annual bridge failure damages due to 
undermining of piers and abutments, amounts to $9,444,200.  Equivalent annual flood erosion 
damage to lands, primarily along Oso Creek, amounts to $123,610.  Net damages attributable to 
channel overtopping alone amount to $3,115,240 on an equivalent annual basis.  Net damage 
attributable to channel failure (referred to as “geotechnical” failure as opposed to overtopping 
failure) amount to $1,075,900 on the same basis, with prevention of bridge failure as an added 
potential benefit.  Combined potential flood damage by both mechanisms (overtopping or 
undermining) amounts to $4,191,140 annually.  Therefore, additional refinement of both flood 
inundation reduction and channel stabilization was performed with reduction of those damages in 
mind.   For example, an alternative that includes components directed at channel stabilization in 
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a zone or reach of channel with little infrastructure or risk of damage in the event of failure is not 
productive, and efforts were therefore directed at development of alternatives that directly impact 
the areas of concern. 

7.6.2 Further Screening of Ecosystem Restoration Measures and the Development of 
Alternatives 

Ecosystem restoration measures were evaluated and screened based on their potential 
contribution to the improvement of ecosystem conditions in the watershed.  Understanding that 
more detailed analysis needed to be conducted, only those measures clearly believed to be of 
little value were dropped in the screening.  Further analysis of the preliminary measures 
indicated that restoration of habitats along San Juan, Trabuco and Oso Creeks could be linked in 
concept to provide some measure of connectivity along the creek.  “Pockets” of restoration might 
provide a greater assurance of implementability, as well as the provision of resting areas in the 
passage of fish upstream.  Therefore, additional refinement of these three restoration measures 
resulted in the development of a number of restoration sites at intervals along the creek, rather 
than a large-scale general concept from upstream end to downstream end.  Recognition of the 
need for integration of other measures into a more comprehensive plan lead to the inclusion of 
both fish habitat needs and revegetation needs into each of the above “pocket” restoration 
measures.  Based on this phase of analysis, the following measures were recommended for 
further evaluation, as potential components of a comprehensive alternative package for 
ecosystem restoration: 

�� No-Action Plan 
�� Ecosystem Restoration of San Juan Creek between Stonehill and Pacific Coast Highway 
�� Ecosystem Restoration of San Juan Creek at Maintenance Site 
�� Ecosystem Restoration of San Juan Creek Upstream of La Novia 
�� Ecosystem Restoration of San Juan Creek Downstream of Antonio Parkway 
�� Ecosystem Restoration of San Juan Creek Upstream of Antonio Parkway 
�� Ecosystem Restoration of San Juan Creek at Quarry 
�� Ecosystem Restoration of Oso Creek at Galivan Basin 
�� Ecosystem Restoration of Oso Creek at Golf Course 
�� Ecosystem Restoration of Trabuco Creek at I-5 Crossing 
�� Ecosystem Restoration of Trabuco Creek East of Lakes 
�� Ecosystem Restoration of Oso and Trabuco Confluence 
�� Modification of Grade Controls for Fish Passage 
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�� Ecosystem Management Plan 
�� Watershed Education Plan 
�� Non-Point Source Awareness Plan 
�� Best Management Practices (BMPs) 
�� Exotic Species Eradication 

Application of an evaluation tool, which evaluates the “functional capacity” of a given potential 
restoration site, was used in the following phase to compare measures to one another, and to 
generate a scale of cost effectiveness.  This analysis was used in the further refinement of plans, 
and to ultimately determine the preferred alternative(s) for implementation. 

7.6.3 Further Screening of Water Quality Measures and Development of Alternatives 

Further screening of water quality measures involved the ranking of watershed treatment 
components, based on literature, field observation, and opinion of the stakeholders and agency 
staff.  Because further analysis outside the timeframe of this study effort will be necessary to 
intelligently apply specific actions to specific problem areas, it is not possible to develop a 
definitive list of water quality improvement projects at this time.  However, use of the water 
quality study done in the adjoining Aliso Creek watershed is highly useful on an interim basis, to 
begin to apply measures toward solving water quality problems in the San Juan Creek watershed.  
It is recognized that this application should only be done on an interim basis until such studies 
are completed that identify both specific problem areas, the constituents and exceedances of 
concern, and allow development of measures directed at that specific site.  Because the primary 
constituent of concern in both watersheds is the same, many of the measures analyzed for 
improvement in Aliso Creek may be applied to San Juan Creek.   

Since specific data on the direct benefits of the measures are not available, priority rankings were 
assigned by rating relative benefits.  Measures with high potential water quality benefit were 
ranked relative to other measures on a scale of one to twelve.  Components were also ranked 
relative to potential implementation costs.  The lowest number is the top ranking.  The lowest 
overall score is the highest ranked water quality measure.  The results of this screening are 
shown in Table 31. 
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Table 31 Screening of Water Quality Measures 

Watershed Measure Bacteria Toxins Temp. Cost Score Rank 
Ecosystem 
Restoration/Wetlands 

7-10 7-10 2-6 7-11 26-33 6-10 

Watershed Education 3 2 8 3 16 1-2 
Non-Point Source 
Awareness Campaign 

4 3 7 2 16 1-2 

BMP Monitoring/Evaluation 12 11 11 6 40 11 
Constructed Water Quality 
Wetlands 

2 5 1 10 18 3 

Retrofitting of Existing 
Drainage 

11 6 9 12 38 10 

Landscape Controls 5 1 10 5 21 5 
Pet Waste Enforcement 1 12 12 1 26 6-8 
Biofiltration 6 4 5 4 19 4 

 

Based on this screening, water quality improvement due to habitat restoration, BMP monitoring, 
or retrofitting of existing drainages may not produce as much benefit as watershed education 
efforts, non-point source awareness campaigns, wetlands constructed exclusively for water 
quality improvement, landscape controls, and biofiltration. 

7.7 Final Array of Measures, Evaluation, and Development of Alternative Plans   

The screened final array of measures was evaluated in this phase of study at a higher level of 
detail so that the list can be pared down to a final array of preliminary alternatives.  The purpose 
of this exercise is two-fold.  First, this report must make a determination of whether or not there 
is a Federal interest in the recommended plan (or portions thereof).  The Corps of Engineers has 
the authority and mandate to address problems in flood control, ecosystem restoration, and 
incidental recreation, and must therefore be provided the means by which to establish whether or 
not further study is warranted, with a potential for cost-sharing in eventual project 
implementation.  Second, the local sponsor needs the means by which to judge the cost-
effectiveness and benefits of potential projects that might not warrant Federal involvement, and 
the means by which to prioritize project implementation. 

The final array must consist of alternatives that address the identified problem, appear to be cost-
effective, and appear to do a better job than other methods developed for the same purpose.  The 
final screening of alternatives and evaluation in comparison with other measures results in a 
package of measures that can be combined together as multi-objective alternative plans. The goal 
of this entire process is to develop a plan that addresses as many of the problems as possible, 
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with minimal overlap, and at the best possible cost, while meeting standards and criteria 
established for projects of this type. In this phase, final measures are developed in detail utilizing 
updated project mapping and the findings of the hydrologic, hydraulic, sedimentation, 
environmental, design, cost, and geomorphic analyses.  Further screening, both of single 
measures, and multi-objective alternative plans, is once again based on the following criteria:  

(a) Effectiveness: Effectiveness can be judged by how well a measure addresses the 
objective.  All of the remaining measures, and newly developed alternatives are 
moderately to highly effective means of addressing the flood damage, ecosystem 
degradation, water quality, and other problems related to water resources.  Effectiveness 
will be further examined through use of benefit-cost analysis for projects that generate 
monetary benefits, or incremental analysis of ecosystem restoration for projects that 
generate non-monetary benefits. 

(b) Efficiency:  Efficiency can be judged as how well a measure addresses the objective 
based on its costs, while minimizing the extent of its features.  Remaining measures, and 
newly developed alternatives are moderately to highly efficient at reducing flood 
damages, addressing ecosystem degradation, and addressing water quality issues.  
Efficiency will be further examined through use of benefit-cost analysis for projects that 
generate monetary benefits, or incremental analysis of ecosystem restoration for projects 
that generate non-monetary benefits. 

(c) Completeness:  Completeness is simply how well the measure addresses all of the 
objectives, and whether or not it provides a complete solution to the problem. Only 
certain measures can function as stand-alone projects, and must be combined into 
alternatives to function as complete projects.  Completeness will be further addressed 
through the combination of measures into comprehensive multi-purpose alternatives. 

(d) Acceptability:  Acceptability is simply whether or not a measure may be viewed as 
acceptable by local interests. This is perhaps the final means of determining whether or 
not a project is ultimately implemented, as the community in which a project is sited 
should be the ultimate determinant as to acceptability. 

Because the remaining measures/alternatives have already met the criteria of being potentially 
feasible from an engineering, environmental, and economic standpoint, and additional judgment 
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of whether or not additional analysis is necessary will be based on a greater knowledge base, 
additional description of each alternative is warranted. 

The figures following the text in this report contain illustrations of each management measure.  
A description of each preliminary alternative, and its potential costs and benefits is discussed in 
greater detail below.  A summary of the findings of the results of the detailed cost-benefit 
analyses and ecosystem benefit analyses follow this discussion. 

7.7.1 Description of Preliminary Flood Control Alternatives 

7.7.1.1 FC-1: No Action Plan 

The No-Action Plan assumes that flooding continues to occur in a manner similar to that of the 
recent past, and that no added level of protection is provided to the flood control system, 
including measures to address the downcutting and potential panel failure in the existing channel.  
Two “conditions” are analyzed in the development of the No-Action Plan.  The first, the 
“existing condition”, is the condition of the watershed at the point of initial analysis, in this case 
the base year of 2008. The second, the “future without-project condition”, is that of the 
watershed, from a flooding standpoint, fifty years into the future (the period of analysis for 
Federal planning purposes).  These two conditions are integrated over the period of analysis, and 
adjusted for inflationary trends, to arrive at an average annual damage figure for the watershed.   

The “No-Action Plan” for the San Juan Creek watershed assumes that damages continue to 
accrue at an appropriate rate based on conditions expected in the watershed over the next 50 
years, based on the most current planning documents and development or re-development 
guidance from the cities and County.  Because remaining development in the watershed is 
required to minimize increases in discharge to the downstream channel that might arise from 
changes to watershed characteristics, only a small change in discharge for a given frequency 
flood event is expected to occur.  Therefore, damages over the assumed 50-year period of 
analysis are only expected to rise by approximately 10% over the period of analysis (adjusted to 
the base year of 2008). Under a “without-project”, or expected condition in future years in the 
absence of measures to solve the flooding problem, neither the existing channel system nor some 
of the bridges that cross the channel may be capable of safely conducting large floodflows 
without damage. 

Damages expected under different frequency flood events were determined by use of a 
hydrologic and hydraulic model of the watershed, and an economic model developed for use in 
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this study.  The modeling effort utilized both HEC-1 and HEC-RAS, which are Corps of 
Engineers hydrologic and hydraulic models developed expressly for flood analysis.  The 
economic impacts of flooding were developed by use of the Corps of Engineers’ HEC-FDA 
(Hydrologic Engineering Center – Flood Damage Assessment) model.  The modeling was used 
to develop relationships between flow frequency, breakout location, depths of flooding in the 
overbank area, and extent of the breakout.  The models used in this analysis were developed 
expressly and solely for the purposes of determining expected damages from a variety of flood 
events, under conditions of expected probability, and should not be compared to floodplain maps 
used for other purposes, particularly those of the regulatory “100-year” floodplain as defined by 
the Federal Emergency Management Agency (FEMA) for use in the Flood Insurance Program.  

There are approximately 4,119 structures in the 0.2% exceedance (roughly equivalent to the 
“500-year”) floodplain of San Juan Creek and its principal tributaries.  The net monetary value of 
these structures and their contents are in the neighborhood of $822 million.  Equivalent annual 
flood inundation damages (i.e., damages caused by floodwaters to the structure itself and its 
contents) over this period due to simple overtopping of the existing channel levees are expected 
to be approximately $2.45 million per year for residential properties and $1.99 million for non-
residential properties, for a total of $4.45 million. 

There are approximately $9.44 million in expected average annual costs for bridge replacement 
due to scour and undermining.  In addition to this, there are expected to be approximately $1.19 
million in flood-related emergency and clean-up costs.  Total damages then (for base year 2008) 
are expected to be approximately $15.2 million annually (including bridge damages).   

7.7.1.2 FC-2:  Floodwalls (or Levees) ONLY 

The “All Floodwall Plan” (Figure 16, Figure 17, and Figure 20) utilizes floodwalls to ensure in-
channel confinement of floodflows up to and including a 1% exceedance flood event. This 
alternative was developed to prevent damages occurring from overtopping of the channel only.    
Because the scour analysis indicates that floodwalls will not solve the inundation problem 
without accompanying channel stabilization measures, it is discussed in detail here only for the 
purposes of imparting its contribution to inundation reduction by overtopping alone, and in all 
future discussion beyond this section, is assumed to be combined with channel stabilization 
measures as part of a comprehensive alternative.  The detailed discussion of floodwall features is 
included only here, although it is included in other alternatives, for the sake of brevity. 
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FC-2: Floodwalls (or Levee) Only 
 

Pros: 
�� Least expensive solution 
�� Minimal environmental mitigation 
�� Easily implementable 
 

Cons: 
�� Visually unappealing 
�� Cannot be implemented with channel 

stabilization 
�� Blocks cross-channel wildlife transit 
�� Potential impacts to recreation 

The 1% exceedance flood event was used for the analysis of all flood damage reduction 
alternatives so that they could be compared on an equivalent damage reduction (“apples to 
apples”) basis.  The 1% exceedance event is a flood event that would be equaled or exceeded, on 
average, only once in a one hundred year period.  It is, as discussed above, only roughly 
equivalent to what has been commonly referred to as a “100-year flood”.  The floodwall plan 
was developed by modeling a confining wall (where needed) on one or both banks, to ensure 
floodflow confinement to the channel for all events up to and including the desired frequency of 
flood event.   

The floodwall plan does not theoretically require bridge replacement of all bridges crossing the 
creek (even those under capacity bridges) to achieve its goals, as the floodwalls can be raised to a 
height necessary to encompass flows from the 1% exceedance flood event, even when 
“backwater” effects cause flow to back up in the channel upstream of a bridge.  However, the 
bridges that do not possess adequate “carrying capacity” for large floods may cause such large 
backwater effects that the bridge may be overtopped, and a breakout through the bridge opening 
may occur.  Additionally, it was recognized that confinement of the flow to excessive depth has 
the potential for increased scour of the channel bed at the bridge piers, and may thus cause 
failure of the bridge itself, also a mechanism for breakout.  Therefore, the floodwall plan 
included individual bridge replacement to determine the effects of their replacement on a case-
by-case basis. 

Preliminary scour analysis indicated the necessity of replacing three key bridges in the 
watershed, even in the event of total confinement of floodflows to the channel (aside from the 
bridge/roadway openings).  These bridges are the bridge over San Juan Creek at Pacific Coast 
Highway (PCH), the bridge over San Juan Creek at La Novia Avenue, and the bridge over 
Trabuco Creek at Del Obispo Street.  These bridges 
were judged, at a preliminary level of analysis, of 
being subject to overtopping and/or scour sufficient 
to cause failure, and hence, breakout during the 
design event, regardless of floodwall height or 
potential bridge opening blockage (i.e., by “stop 
logs” or other means).   In addition, this analysis 
indicated the failure of the channel system prior to 
overtopping (referred to as “geotechnical failure” to 
distinguish it from “overtopping failure”). 
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The plan would require an over 2 meter high floodwall immediately upstream of Pacific Coast 
Highway, tapering quickly down to one half meter several hundred meters upstream.  A similar 
floodwall height would be required immediately upstream of Stonehill Drive Bridge, also 
tapering down to a half meter several thousand feet upstream.  The floodwall would continue 
upstream past the confluence of San Juan and Trabuco Creeks, with again, a 2-meter high 
floodwall immediately upstream of Interstate 5.  A floodwall would no longer be necessary as 
one approaches the Ortega Highway Bridge.  On Trabuco Creek a floodwall would be required 
to a point upstream of Del Obispo Street Bridge.  The floodwall would be either of “L” type or 
“T” type construction, depending on total height required (Sheet 12 of FC-2).  The “T” type is 
required for all reaches in which flood heights are expected to be 2 meters or higher above the 
existing levee or bank top.  The “T” floodwall would present some difficulties accommodating a 
road or trail due to the width of the flanges required at its base.  The height of the floodwall may 
be further reduced in some cases by the complete replacement of certain bridges, most notably 
Pacific Coast Highway, particularly if that replacement includes modification for increased 
capacity, of the bridge’s associated channel cross-section at and upstream of the bridge.  The 
PCH Bridge is an impediment to flow during the 100-year event, although its replacement poses 
its own problems due to the necessity of raising the bridge, and the need to extend its approaches 
on both sides of the bridge.  The key ingredient in this replacement is, however, the elimination 
of its numerous piers, with their attendant potential for debris blockage and further reduction of 
the bridge and associated channel cross-section’s carrying capacity.  The replacement of bridges 
with inadequate capacity does not eliminate the need for floodwalls at these locations, however; 
it only reduces the height of the structure. 

Alternative FC-2 would additionally involve the installation of 10,030 meters of concrete 
floodwall of 0.5 to 2.0 meters in height, and 1,514 meters of concrete floodwall in excess of 2.0 
meters in height, which includes 40 meters of floodwall 4.0 meters in height.  There would also 
be 1,137 meters of floodwall of 1.5 meters or less in height on Trabuco Creek.  

The construction cost of this alternative, exclusive of mitigation and real estate needs, would be 
approximately $13.0 million.  Thus, with real estate costs of approximately $784,000, the cost 
exclusive of mitigation would be approximately $14 million.  This includes replacement of 
Pacific Coast Highway, La Novia Avenue, and the Del Obispo Street Bridge on Trabuco Creek.  
This is the least costly, but most aesthetically impacting alternative of those examined. The 
assumption is made that existing flood control levees will be capable of ensuring containment of 
flood events up to the point that the floodwalls become necessary (i.e., safely pass floods that do 
not exceed existing channel capacity), and are capable of supporting installation of such a 
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FC-3: Detention Basin on San Juan 
Creek 

 
Pros: 

�� Reduces height of downstream 
floodwalls 

�� Less visual/aesthetic impact 
�� Fewer potential impacts to recreation 
 

Cons: 
�� Environmentally impacting 
�� Impacts other uses at basin site 
�� Must be combined with channel 

stabilization 
�� More expensive than floodwalls 

floodwall system, through the period of analysis of 50 years, by such means are determined 
appropriate. 

7.7.1.3 FC-3:  Detention Basin on San Juan Creek 

This alternative assumes that floodflow containment within the channel would be achieved by a 
combination of storage of floodflows on San Juan Creek in a basin constructed for that purpose, 
and floodwalls of reduced height on San Juan Creek downstream of the basin, as well as 
floodwalls on Trabuco Creek (Figure 18 and 19).  This alternative was developed to prevent 
damages occurring from overtopping of the channel only. Because the scour analysis indicates 
that a detention basin will not solve the inundation problem without accompanying channel 
stabilization and limited floodwalls downstream, it is discussed in detail here only for the 
purposes of imparting its contribution to inundation reduction by overtopping alone, and in all 
future discussion beyond this section, is assumed to be combined with channel stabilization 
measures as part of a comprehensive alternative.  The detailed discussion of features is included 
only here, although it is included in other alternatives, for the sake of brevity. 

Initial siting of the basin consisted of analysis of several sites along San Juan Creek.  Final siting 
of the basin was arrived at by consideration of impacts to existing development, the location of 
environmental resources and their associated costs of mitigation, considerations of adequate 
storage capacity, and technical considerations regarding basin integrity and construction.  The 
preliminary basin siting is located on San Juan Creek immediately upstream of Antonio 
Parkway, a location that is less environmentally sensitive than others (although potentially may 
impact habitat of Southwest Arroyo Toad and other T&E species), is not too far upstream to 
provide the needed reduction in discharge, and 
provides minimal interference with existing 
infrastructure or development.  This location is not 
necessarily the final siting, but was done from the 
consideration of minimization of cost and other 
considerations noted above. 

The provision of storage on San Juan Creek reduces 
the required floodwall height along San Juan Creek, 
and eliminates the need for it in some locations.  
Storage on San Juan Creek does not eliminate the 
need for an extensive floodwall immediately 
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upstream of PCH or Stonehill.  The floodwalls would be of identical design to those of 
Alternative 2, with the exception of height.  The basin itself would be of earthen construction, 
with 3 to 1 slopes on both sides.  The basin was designed with riprap slopes approximately one 
half meter thick.  The basin embankment would be approximately 24 meters high (65 feet), and 
400 meters long, with a base width of approximately 140 meters.  The impoundment area during 
a 100-year flood event would extend upstream almost to the Conrock access road, and a short 
distance upstream on Cañada Gobernadora.  Basin construction would require the relocation of 
several small roads and some utilities, although existing development would not be impacted.  
The basin would store approximately 5,700 acre-feet of water when full to the spillway crest.  
Flows would pass through the basin by means of an unregulated double reinforced concrete 12’ x 
9’ box culvert, providing discharge and sediment transport through the basin for most events.  A 
stilling basin and concrete spillway would occupy the center of the structure, with protective 
wing walls.  There would be a grouted stone apron at the downstream end of the stilling basin to 
control erosion.  Toe-down depth on the structure would be approximately 5 meters.  The pool at 
spillway crest would be approximately 15 meters deep.  No excavation within the reservoir area 
would be performed, and no permanent pool established in this alternative.  The basin, as 
designed as a flood control structure only, would not be capable of storing water long-term 
(outside the limited period of floodwater storage), as no clay core was included in the design. 

Provision of ecosystem restoration or groundwater recharge within the reservoir area would be 
possible, as the area within the basin is suitable for either.  Environmental mitigation for this 
alternative may be substantial, as the area has been identified as habitat for several Federally or 
State-listed endangered, threatened or sensitive species, including arroyo toad. 

Alternative FC-3 would additionally involved the installation of 8,497 meters (compared to the 
10,030 meters of Alternative FC-2) of concrete floodwall of 0.5 to 2.0 meters in height, and 662 
meters (compared to the 1,514 meters of Alternative 2) of concrete floodwall in excess of 2.0 
meters in height, with 140 meters of that consisting of floodwall 3.0 meters in height, and none 
in excess of that figure. There would also be 1,141 meters of flood wall of 1.5 meters or less in 
height on Trabuco Creek.  The basin would require approximately 349,000 cubic meters of 
excavation, 297,000 cubic meters of structural fill utilizing on-site materials, 343,600 cubic 
meters of imported structural fill material, 52,000 cubic meters of common fill, 17,400 cubic 
meters of rip-rap protection (18” thick with a D50 of 12”), 3,900 cubic meters of concrete for the 
spillway lining, 13,300 cubic meters of excavation in the stilling basin, 2,150 cubic meters of 
concrete for the stilling basin lining, 120 cubic meters of concrete for the stilling basin retaining 
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FC-4: Detention Basin on Trabuco 
Creek 

 
Pros: 

�� Reduces height of downstream 
floodwalls 

�� Less visual/aesthetic impact 
�� Fewer potential impacts to recreation 
 

Cons: 
�� Environmentally impacting 
�� Impacts other uses at basin site 
�� Must be combined with channel 

stabilization 
�� More expensive than FC-3 

wall, 2,700 cubic meters of rip-rap protection for the stilling basin, and 130 meters of concrete 
double 12’ x 9’ box culvert for the basin outlet. 

The cost of this alternative, including mitigation, is approximately $26.3 million. With real estate 
costs of approximately $5.0 million, the cost would be approximately $31.3 million This 
alternative includes replacement of PCH and La Novia bridges. This alternative is more costly, 
but is also more aesthetically acceptable than Alternative 2, due to the reduced height of 
floodwalls on much of San Juan and lower Trabuco Creeks.  It is likely to have much higher 
mitigation costs than alternative 2, as the basin area has been identified as high quality habitat. 
The assumption is made that existing flood control structures will be capable of ensuring 
containment of flood events up to the point that the floodwalls become necessary (i.e., safely 
pass floods that do not exceed existing channel capacity), and are capable of supporting 
installation of such a floodwall system, through the period of analysis of 50 years, by such means 
are determined appropriate. 

7.7.1.4 FC-4:  Detention Basin on Trabuco Creek 

This alternative consists of a detention basin on Trabuco Creek only, and floodwalls on San Juan 
Creek and Trabuco Creek (Figure 21). This alternative was developed to prevent damages 
occurring from overtopping of the channel only. Because the scour analysis indicates that a 
detention basin will not solve the inundation problem without accompanying channel 
stabilization measures, it is discussed in detail here only for the purposes of imparting its 
contribution to inundation reduction by overtopping alone, and in all future discussion beyond 
this section, is assumed to be combined with channel stabilization measures as part of a 
comprehensive alternative.  The detailed discussion of 
features is included only here, although it is included in 
other alternatives, for the sake of brevity. 

  The basin would be sited on Trabuco Creek upstream 
of Station 171+00, a location that may be less 
environmentally sensitive than others (although still 
potentially impacting T&E species habitat), is not too 
far upstream to provide the needed reduction in 
discharge, and provides minimal interference with 
existing infrastructure or development.  The provision 
of storage on Trabuco Creek reduces the required 
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floodwall height along the creek downstream, but still requires floodwalls on San Juan Creek.  
Storage on Trabuco Creek does not eliminate the need for a floodwall immediately upstream of 
PCH or Stonehill, although it does reduce the height of the structure.  The floodwalls would be 
of identical design to those of Alternative 2 with the exception of height (Sheets 2 through 9 of 
FC-4).  The basin itself would be of earthen construction, with 3 to 1 slopes on both sides (Sheet 
13 of FC-4).  The basin was designed with rip-rap slopes approximately one half meter thick 
(Sheet 14 of FC-4).  The basin embankment would be approximately 20 meters high (60 feet), 
and 510 meters long, with a base width of approximately 130 meters.  The impoundment area 
during a 100-year flood event would extend upstream approximately 1400 meters (Sheet 13 of 
FC-4).  Basin construction would require the relocation of several small roads and some utilities, 
although existing development would not be impacted.  The basin would store approximately 
2,700 acre-feet of water during the design event (1% exceedance).  Flows would pass through 
the basin by means of an unregulated 12’ x 9’ reinforced concrete box culvert, providing 
discharge and sediment transport through the basin for most events.  A stilling basin and concrete 
spillway would occupy the center of the structure, with protective wing walls.  There would be a 
grouted stone apron at the downstream end of the stilling basin to control erosion.  Toe-down 
depth on the structure would be approximately 5 meters.  The pool at spillway crest would be 
approximately 13 meters deep.  No excavation within the reservoir area would be performed, and 
no permanent pool established in this alternative.  The basin would not be capable of storing 
water beyond the period of floodwater storage, as no clay core was included in the design. 

Provision of ecosystem restoration or groundwater recharge within the reservoir area would be 
possible, as the area within the basin is suitable for either.  Environmental mitigation for this 
alternative may be substantial, as the area has been identified as habitat for several Federally or 
State-listed endangered, threatened, or sensitive species, including arroyo toad. 

Alternative 4 would involved the installation of 8,265 meters (compared to the 10,030 meters of 
Alternative 2) of concrete floodwall of 0.5 to 2.0 meters in height, and 741 meters (compared to 
the 1,514 meters of Alternative 2) of concrete floodwall in excess of 2.0 meters in height, with 
396 meters of that consisting of floodwall 3.0 meters in height, and none in excess of that figure. 
There would also be 428 meters (compared to the 1,137 meters of Alternative 2) of flood wall on 
Trabuco Creek, all of it 0.5 meters or less in height. The basin would require 397,863 cubic 
meters of excavation, 339,452 cubic meters of structural fill utilizing on-site materials, 355,275 
cubic meters of imported structural fill material, 58,412 cubic meters of common fill, 24,390 
cubic meters of rip-rap protection (18” thick with a D50 of 12”), 2,475 cubic meters of concrete 
for the spillway lining, 8,050 cubic meters of excavation in the stilling basin, 1,432 cubic meters 
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of concrete for the stilling basin lining, 120 cubic meters of concrete for the stilling basin 
retaining wall, 1,798 cubic meters of rip-rap protection for the stilling basin, and 110 meters of 
concrete 12’ x 9’ box culvert for the basin outlet. 

The cost of this alternative, including mitigation, is approximately $25.7 million. With real estate 
costs of approximately $7.0 million, the cost exclusive of mitigation would be approximately 
$32.7 million.  This alternative includes replacement of PCH, La Novia and Del Obispo bridges. 
This alternative is certainly more costly, but is more aesthetically acceptable than Alternative 2, 
and does not provide as great a reduction in flood inundation per dollar as Alternative 3.  It is 
likely to have much higher mitigation costs than alternative 2, though less than Alternative 3, as 
the basin area has also been identified as high quality habitat, but of lesser area than Alt. 3.  The 
assumption is made that existing flood control structures downstream will be capable of ensuring 
containment of the 100-year and lesser flood events through the period of analysis of 50 years by 
such means are determined appropriate. 

7.7.1.5 FC-5:  Detention Basins on San Juan and Trabuco Creeks 

This alternative consists of detention basins on both San Juan and Trabuco Creeks, and limited 
lengths of floodwall of minimal height on San Juan Creek downstream of the basin, and an 
extremely minimal floodwall on Trabuco Creek upstream of Del Obispo and also at the Oso 
Creek confluence (Figure 18, Figure 19, Figure 21). This alternative was developed to prevent 
damages occurring from overtopping of the channel only. Because the scour analysis indicates 
that detention basins will not solve the inundation problem without accompanying channel 
stabilization measures, it is discussed in detail here only for the purposes of imparting its 
contribution to inundation reduction by overtopping alone, and in all future discussion beyond 
this section, is assumed to be combined with channel stabilization measures as part of a 
comprehensive alternative.  The detailed discussion of features is included only here, although it 
is included in other alternatives, for the sake of brevity. 

The basins would be sited identically to Alternatives 3 and 4. The floodwalls would be of 
identical design to those of Alternative 2 with the exception of height.  The basins would be of 
identical construction.  No excavation within the reservoir areas would be performed, and no 
permanent pools established in this alternative.  The basins would not be capable of storing water 
beyond the period of floodwater storage, as no clay core was included in the design. 
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FC-5: Detention Basins on San Juan 
and Trabuco Creeks 

 
Pros: 

�� Largest reduction in height of 
downstream floodwalls 

�� Less visual/aesthetic impact 
�� Fewer potential impacts to recreation 
 

Cons: 
�� Environmentally impacting 
�� Impacts other uses at basin sites 
�� Must be combined with channel 

stabilization 
�� Most expensive basin alternative 

Provision of ecosystem restoration or groundwater recharge within the reservoir areas would be 
possible, as the area within the basins is suitable for either.  Environmental mitigation for this 
alternative may be the most substantial of all alternatives examined, as the areas have been 
identified as habitat for several identified species. 

Alternative 5 would involved the installation of 6,425 meters (compared to the 10,030 meters of 
Alternative 2) of concrete floodwall of 0.5 to 2.0 meters in height, and 722 meters (compared to 
the 1,514 meters of Alternative 2) of concrete floodwall in excess of 2.0 meters in height, with 
73 meters of that consisting of floodwall 3.0 meters in height, and none in excess of that figure. 
There would also be 428 meters (compared to the 1,137 meters of Alternative 2) of flood wall on 
Trabuco Creek, all of it 0.5 meters or less in height. The basin on San Juan Creek would require 
approximately 349,000 cubic meters of excavation, 297,000 cubic meters of structural fill 
utilizing on-site materials, 343,600 cubic meters of imported structural fill material, 52,000 cubic 
meters of common fill, 17,400 cubic meters of rip-rap protection (18” thick with a D50 of 12”), 
3,900 cubic meters of concrete for the spillway lining, 13,300 cubic meters of excavation in the 
stilling basin, 2,150 cubic meters of concrete for the stilling basin lining, 120 cubic meters of 
concrete for the stilling basin retaining wall, 2,700 cubic meters of rip-rap protection for the 
stilling basin, and 127 meters of concrete 12’ x 9’ box culvert for the basin outlet.  The basin on 
Trabuco Creek would require approximately 398,000 cubic meters of excavation, 339,500 cubic 
meters of structural fill utilizing on-site materials, 355,300 cubic meters of imported structural 
fill material, 58,400 cubic meters of common fill, 24,400 cubic meters of rip-rap protection (18” 
thick with a D50 of 12”), 2,475 cubic meters of concrete for the spillway lining, 8,050 cubic 
meters of excavation in the stilling basin, 1,430 cubic meters of concrete for the stilling basin 
lining, 120 cubic meters of concrete for the stilling basin retaining wall, 1,800 cubic meters of 

rip-rap protection for the stilling basin, and 110 
meters of concrete 12’ x 9’ box culvert for the 
basin outlet. 

The cost of this alternative, including mitigation, 
is approximately $39.9 million. With real estate 
costs of approximately $11.3 million, the cost 
exclusive of mitigation would be approximately 
$51.2 million.  This alternative includes 
replacement of PCH, La Novia and Del Obispo 
bridges. This alternative is certainly more costly, 
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FC-6: Channel Widening 
 

Pros: 
�� No requirement for floodwalls 
�� Less visual/aesthetic impact 
�� Few potential impacts to recreation 
 

Cons: 
�� Impacts properties alongside channel 
�� Requires extension of all bridges 
�� Must be combined with channel 

stabilization 
�� Most expensive option 

but is more aesthetically acceptable than Alternatives 2 through 4.  It is likely to have the highest 
mitigation costs of those examined, as both basin areas have been identified as high quality 
habitat.  The assumption is made that existing flood control structures downstream will be 
capable of ensuring containment of the 100-year and lesser flood events through the period of 
analysis of 50 years by such means are determined appropriate. 

7.7.1.6 FC-6:  Channel Widening 

This alternative consists of widening the channel of San Juan Creek to provide greater capacity 
within the channel system (Figure 16 and Figure 20). This alternative was developed to prevent 
damages occurring from overtopping of the channel only.  The widening would extend from the 
Ocean upstream to some 600 meters upstream of La Novia (Sheets 3 through 6 of FC-6), and 
upstream along Trabuco Creek approximately 650 meters upstream of Del Obispo (Sheet 7 of 
FC-6).  The side of the channel on which widening was conducted is the side on which 
development is less extensive, which varies along San Juan Creek, but is the east side of the 
channel on Trabuco.  This will result in the dislocation of the minimum number of structures, 
although the land required is significant.  The widening is approximately 20 meters additional 
width throughout the reaches defined.  All bridges crossing the channel in this alternative would 
have to be lengthened by means of construction of additional “bays” on the side excavated. 

Alternative 6 would require approximately 19,200 
cubic meters of concrete demolition, 648,000 cubic 
meters of excavation, 78,000 cubic meters of on-site 
materials compaction, 118,000 cubic meters of 
common fill, and 34,400 cubic meters of concrete 
lining to a toe-down depth of 3 meters on San Juan 
Creek.  On Trabuco Creek, Alternative 6 would require 
5,600 cubic meters of concrete demolition, 127,000 
cubic meters of excavation, 600 cubic meters of on-site 
materials compaction, 30,000 cubic meters of common 
fill, and 6,500 cubic meters of concrete lining to a toe-
down depth of 3 meters. 

The cost of this alternative, including mitigation, is approximately $30.9 million. With real estate 
costs of approximately $17.7 million, the cost exclusive of mitigation would be approximately 
$48.6 million.  This is the most costly of all flood control alternatives examined, though only 
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FC-7: Floodwalls (or Levees) and 
Channel Stabilization 

 
Pros: 

�� Solves both overtopping and 
undermining problems 

�� Least cost solution to both problems 
�� Potentially Federally cost-shared 
�� Minimally environmentally impacting
 

Cons: 
�� Visually/Aesthetically unappealing 
�� Blocks cross-channel wildlife transit 
�� May impact recreation 

minimally more than Alternative 5.  This alternative includes replacement of PCH and La Novia 
bridges, and modification of Stonehill, Metrolink, and Camino Capistrano bridges. While the 
most costly of those examined, this is primarily due to the large amounts of real estate required.  
Mitigation costs should be somewhat larger than Alternative 2, but less than 3 through 5.   

7.7.1.7 FC-7:  Floodwalls (or Levees) and Channel Stabilization 

This alternative was developed to prevent damages occurring from overtopping of the channel 
and by levee failure by undermining.  The “Floodwall and Channel Stabilization Plan” utilizes 
channel grade stabilizers to ensure existing levee and bridge integrity and floodwalls to ensure 
in-channel confinement of flood flows up to and including a nominal 1% exceedance flood 
event.  The nominal 1% exceedance flood event was also used for the analysis of this flood 
damage reduction alternative so that all alternatives could be compared on an equivalent damage 
reduction basis.  The key difference between this alternative and alternatives FC-2 through FC-6 
is the inclusion of channel stabilization, and is therefore the first technically feasible alternative 
to reduce flood damages by both potential mechanisms of failure. While it is necessary to 
analyze potential measures or alternatives separately to determine the potential damage reduction 
offered by each element (as done in FC-2 through FC-6 and CS-1 through CS-2a), this 
alternative combines two elements to determine the potential damage reduction as a package, so 
as to determine the potential net benefit of a combined alternative. 

Alternative FC-7 combines the overtopping 
protection of alternative FC-2 with the levee 
failure stabilization offered by Alternatives CS-
1a and CS-2a (which follow in the next sub-
section).  This combination is the least costly 
means of addressing both problems, as it 
includes the least number of features required to 
address each.  The elements of FC-2, CS-1a, and 
CS-2a are as described in other sections of the 
report. 
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7.7.1.8 FC-8:  Floodwalls (or Levees), Detention on San Juan Creek, and Channel 
Stabilization 

This alternative was developed to prevent damages occurring from overtopping of the channel 
and by levee failure by undermining, with less visual impact to downstream residents of the 
watershed.  The “Floodwall, San Juan Detention and Channel Stabilization Plan” utilizes channel 
grade stabilizers to ensure existing levee and bridge integrity, detention on San Juan Creek, and 
floodwalls to ensure in-channel confinement of flood flows up to and including a nominal 1% 
exceedance flood event.  The nominal 1% exceedance flood event was also used for the analysis 
of this flood damage reduction alternative so that all alternatives could be compared on an 
equivalent damage reduction basis.  The key difference between this alternative FC-3 is the 
inclusion of channel stabilization, and therefore reduces flood damages by both potential 
mechanisms of failure. While it is necessary to analyze potential measures or alternatives 
separately to determine the potential damage reduction offered by each element (as done in FC-2 
through FC-6 and CS-1 through CS-2a), this alternative combines three elements to determine 
the potential damage reduction as a package, so as to determine the potential net benefit of a 
combined alternative. 

Alternative FC-8 combines the overtopping 
protection of alternatives FC-2 (as modified in 
reduced height form) and FC-3, with the levee 
failure stabilization offered by Alternatives CS-
1a and CS-2a (which follow in the next sub-
section).  This combination is a more costly 
means of addressing both problems, as it 
includes more features.  The details of FC-2, 
FC-3, CS-1a, and CS-2a are as described in 
other sections of the report. 

7.7.1
Stabi

This 
and b
water
grade
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C-8: Floodwalls, San Juan Detention, 
and Channel Stabilization 

Pros: 
Solves both overtopping and 
undermining problems 
Potentially Federally cost-shared 
Visually less impacting to residents 

Cons: 
May cause impacts to T&E species 
Blocks cross-channel wildlife transit 
May impact recreation 
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.9 FC-9:  Floodwalls (or Levees), Detention on Trabuco Creek, and Channel 
lization 

alternative was developed to prevent damages occurring from overtopping of the channel 
y levee failure by undermining, with less visual impact to downstream residents of the 
shed.  The “Floodwall, Trabuco Detention and Channel Stabilization Plan” utilizes channel 
 stabilizers to ensure existing levee and bridge integrity, detention on Trabuco Creek, and 
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FC-9: Floodwalls, Trabuco Detention, 
and Channel Stabilization 

 
Pros: 

�� Solves both overtopping and 
undermining problems 

�� Potentially Federally cost-shared 
�� Visually less impacting to residents 
 

Cons: 
�� May cause impacts to T&E species 
�� Blocks cross-channel wildlife transit 
�� May impact recreation 
�� Is not the NED Plan 
�� More expensive than FC-8 

FC-8: Floodwalls, Detention on San 
Juan/Trabuco, & Channel Stabilization

 
Pros: 

�� Solves both overtopping and 
undermining problems 

�� Potentially Federally cost-shared 
�� Visually less impacting to residents 
 

Cons: 
�� May cause impacts to T&E species 
�� Blocks cross-channel wildlife transit 
�� May impact recreation 
�� Is not the NED Plan 
�� Perhaps most costly flood control plan

floodwalls to ensure in-channel confinement of flood flows up to and including a nominal 1% 
exceedance flood event.  The nominal 1% exceedance flood event was also used for the analysis 
of this flood damage reduction alternative so that all alternatives could be compared on an 
equivalent damage reduction basis.  The key difference between this alternative FC-4 is the 
inclusion of channel stabilization, and therefore reduces flood damages by both potential 
mechanisms of failure. While it is necessary to analyze potential measures or alternatives 
separately to determine the potential damage reduction offered by each element (as done in FC-2 
through FC-6 and CS-1 through CS-2a), this alternative combines three elements to determine 
the potential damage reduction as a package, so as to 
determine the potential net benefit of a combined 
alternative. 

Alternative FC-9 combines the overtopping 
protection of alternatives FC-2 (as modified in 
reduced height form) and FC-4, with the levee failure 
stabilization offered by Alternatives CS-1a and CS-
2a (which follow in the next sub-section).  This 
combination is an even more costly means of 
addressing both problems, as it includes more 
features.  The details of FC-2, FC-4, CS-1a, and CS-
2a are as described in other sections of the report. 

7.7.1.10 FC-10:  Floodwalls (or Levees), Detention on San Juan and Trabuco Creeks, and 
Channel Stabilization 

This alternative was developed to prevent 
damages occurring from overtopping of the 
channel and by levee failure by undermining, 
with less visual impact to downstream residents 
of the watershed.  The “Floodwall, San Juan and 
Trabuco Detention and Channel Stabilization 
Plan” utilizes channel grade stabilizers to ensure 
existing levee and bridge integrity, detention on 
both San Juan and Trabuco Creeks, and 
floodwalls to ensure in-channel confinement of 
flood flows up to and including a nominal 1% 
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CS-1: San Juan Creek 
 

Pros: 
�� Solves undermining problems on San 

Juan Creek 
�� May provide opportunity to restore 

fish passage 
�� Potentially Federally cost-shared 
�� Minimally environmentally impacting
 

Cons: 
�� Expensive 
�� Does not provide solution to problem 

on tributaries 

exceedance flood event.  The nominal 1% exceedance flood event was also used for the analysis 
of this flood damage reduction alternative so that all alternatives could be compared on an 
equivalent damage reduction basis.  The key difference between this alternative FC-5 is the 
inclusion of channel stabilization, and therefore reduces flood damages by both potential 
mechanisms of failure. While it is necessary to analyze potential measures or alternatives 
separately to determine the potential damage reduction offered by each element (as done in FC-2 
through FC-6 and CS-1 through CS-2a), this alternative combines four elements to determine the 
potential damage reduction as a package, so as to determine the potential net benefit of a 
combined alternative. 

Alternative FC-10 combines the overtopping protection of alternatives FC-2 (as modified in 
reduced height form) and FC-5, with the levee failure stabilization offered by Alternatives CS-1a 
and CS-2a (which follow in the next sub-section).  This combination is possibly the most costly 
means of addressing both problems, as it includes four features.  The details of FC-2, FC-5, CS-
1a, and CS-2a are as described in other sections of the report. 

7.7.2 Channel Stabilization 

7.7.2.1 CS-1:  San Juan Creek 

Stabilization of San Juan Creek would entail the construction of a total of seven grade stabilizers 
in the reach between Station 122+00 (upstream of Stonehill), and Station 233+50 (downstream 
of Conrock access road) on San Juan Creek.  This alternative does not address channel 
stabilization on any tributary to San Juan Creek.   These structures would each span the width of 
the channel.  The structures were designed to prevent further downcutting of the channel, 
although localized scour would still be possible, and 
could pose a continued threat to existing infrastructure 
and channel linings.  A structure would be located at 
the San Juan/Trabuco confluence to enhance stability at 
this critical location.  The invert would be raised as 
much as 2 meters in some locations.  There would be a 
potential loss of capacity in those reaches, due to the 
added material on the invert, although this would be 
minimal.  Fish passage would be designed into the 
structure, with a low-flow “path” or paths through the 
structure.  Each structure would consist of a grouted 
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CS-1a: San Juan Creek – Leveed 
Section 

 
Pros: 

�� Solves undermining problems on San 
Juan Creek 

�� May provide opportunity to restore 
fish passage 

�� Potentially Federally cost-shared 
�� Minimally environmentally impacting
 

Cons: 
�� Does not provide solution to 

undermining problem on Trabuco 
Creek 

rip-rap invert, a series of 0.3 meter low-flow drops for passage, and 2 or 3 to 1 side slopes of 
Armorflex or its equivalent to encourage vegetative regrowth on the banks (Sheets 11 and 12 of 
CS-1).  Scour would be circumvented by a soil cement cut-off at the upstream end.  The rip-rap 
of the structure could be covered with soil, either mechanically, or by natural infilling of the 
channel.  Modified slopes of less than 1% would lessen water velocities, reducing scour 
potential, and providing for more “residence time” for the flow, slightly enhancing recharge. 

The channel stabilization plan would require 112 hectares of clearing and stripping, 
approximately 233,000 cubic meters of excavation, 202,000 cubic meters of shaped and 
compacted fill material, 65,000 cubic meters of excavation and stockpiling fill for the soil 
cement cut-off, 21,500 cubic meters of installed soil cement, 43,000 cubic meters of structural 
backfill, 2,800 square meters of Armorflex revetment, 4,400 square meters of hand placed 
grouted rip-rap, 8,400 square meters of dumped rip-rap, 2,800 square meters of filter fabric, and 
0.3 hectare revegetated side slope on San Juan Creek.   

The cost of this alternative, including mitigation cost, would be approximately $7.8 million for 
San Juan Creek alone.  This alternative may not completely solve the problem of potential levee 
failure by undercutting.  The issue of localized scour has the potential to undermine, and cause 
failure of levee panels that have insufficient toe depth.  This would need to be examined using a 
detailed scour model should there be interest in pursuing this alternative. 

7.7.2.2 CS-1a: San Juan Creek – Leveed Section 

This measure consists of four grade stabilizers 
on San Juan Creek within the leveed channel 
section to solve only the problem of 
geotechnical failure of the channel system by 
undermining. 
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CS-2: Trabuco Creek 
 

Pros: 
�� Solves undermining problems on 

Trabuco Creek 
�� May provide opportunity to restore 

fish passage on Trabuco Creek 
 

Cons: 
�� Most expensive channel stabilization 

element 
�� Does not provide solution to problem 

on San Juan Creek or other tributaries 
�� Potentially not Federally cost-shared 

 

7.7.2.3 CS-2:  Trabuco Creek 

Because Trabuco Creek is undergoing considerably more downcutting than San Juan Creek, and 
the creek itself is steeper, stabilization of the creek would likely require 14 structures to stabilize 
the channel while also providing for fish passage.  The structures would be located between 
Stations 118+00 (upstream of Del Obispo) and the AT&SF crossing of the creek at Station 
136+00.  Some of the structures would be very close together, due to the necessity of providing a 
minimum height for fish passage, and the need to reduce slope to a long-term equilibrium slope 
without excessive structure height.  Other features of the plan are as above. 

On Trabuco Creek, the channel stabilization plan would require 15 hectares of clearing and 
stripping, approximately 43,000 cubic meters of excavation, 55,000 cubic meters of shaped and 
compacted fill material, 85,000 cubic meters of excavation and stockpiling fill for the soil 
cement cut-off, 32,000 cubic meters of installed soil cement, 53,000 cubic meters of structural 
backfill, 10,700 square meters of Armorflex revetment, 20,000 square meters of hand placed 
grouted rip-rap, 15,500 square meters of dumped rip-rap, 10,700 square meters of filter fabric, 
and 1.1 hectare revegetated side slope.  

The cost of this alternative, including mitigation 
cost, would be approximately $9.9 million for 
Trabuco Creek alone.  This alternative may not 
completely solve the problem of potential levee 
failure by undercutting.  The issue of localized 
scour has the potential to undermine, and cause 
failure of levee panels that have insufficient toe 
depth.  This would need to be examined using a 
detailed scour model should there be interest in 
pursuing this alternative. 
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CS-2a: Trabuco Creek – Leveed Section
 

Pros: 
�� Solves undermining problems on 

Trabuco Creek 
�� May provide opportunity to restore 

limited fish passage on Trabuco Creek
�� Potentially Federally cost-shared 
 

Cons: 
�� Does not provide solution to problem 

on San Juan Creek or other tributaries 

CS-3: Oso Creek 
 

Pros: 
�� Solves undermining problems on Oso 

Creek 
�� May provide opportunity to restore 

limited fish passage on Oso Creek 
�� May provide incidental benefits to 

roads and railroad 
 

Cons: 
�� Most expensive channel stabilization 

element 
�� Does not provide solution to problem 

on San Juan Creek or other tributaries 

 

7.7.2.4 CS-2a:  Trabuco Creek – Leveed Section 

This measure consists only of two grade 
stabilizers on Trabuco Creek within the leveed 
channel section to solve only the problem of 
geotechnical failure of the channel system by 
undermining.  This alternative is not a complete 
solution to the undermining problem, but 
provides enough stabilization in the reach of 
Trabuco Creek that is at risk of undermining and 
subsequent levee failure and flooding of adjacent 
properties. 

7.7.2.5 CS-3:  Oso Creek 

Because Oso Creek is also undergoing even more downcutting than San Juan or Trabuco Creeks, 
stabilization of the creek would likely require a total of 13 structures (Figures 29 and 30). The 
structures would be located between Stations 110+00 and the downstream end of the box channel 
at Station 121+00.  Some of the structures would be very close together, due to the necessity of 
reducing slope to a long-term equilibrium slope.  Other features of the plan are as above. 

On Oso Creek, the channel stabilization plan would 
require 2 hectares of clearing and stripping, 
approximately 10,000 cubic meters of excavation, 
35,000 cubic meters of shaped and compacted fill 
material, 12,000 cubic meters of excavation and 
stockpiling fill for the soil cement cut-off, 3,800 cubic 
meters of installed soil cement, 8,100 cubic meters of 
structural backfill, 18,000 square meters of Armorflex 
revetment, 2,200 square meters of hand placed grouted 
rip-rap, 1,500 square meters of dumped rip-rap, 18,000 
square meters of filter fabric, and 3.6 hectare 
revegetated side slope. 
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The cost of this alternative, including mitigation cost, would be approximately $8.1 million for 
Oso Creek alone. With real estate costs of approximately $2.4 million, the cost exclusive of 
mitigation would be approximately $10.5 million. 

The total cost for CS-1, CS-2, and CS-3 would be approximately $28.2 million. 

7.7.3 Ecosystem Restoration 

The following measures are presented in Figure 31 (Plates) and Figure 32 (Aerial). 

7.7.3.1 ER-1:  Stonehill to PCH 

This restoration alternative consists of the excavation 
of the east (south) bank of San Juan Creek between 
Camino Las Ramblas bridge and Stonehill Drive 
bridge to the level of the existing invert (Figure 25).  
The excavated area would be utilized as a riparian 
zone with reconstructed wetlands, riparian and upland 
plantings, and general reestablishment of a broad 
riparian community in the downstream reach of San 
Juan Creek.  Restoration of the area would include 
removal of non-native vegetation, revegetation of 
native wetland, riparian, and upland species, and 
construction of a setback levee to contain flows. 

Alternative ER-1 would require 4 weeks of dewatering, 12.1 hecta
approximately 339,000 cubic meters of excavation, 2.3 hectares 
hectares of revegetated wetland and riparian vegetation, 1.2 hecta
removal, 26,000 cubic meters of shaped and compacted fill for the
cubic meters of excavation and stockpiling for the same, 1,100 me
concrete edge repair, 33,700 cubic meters of structural backf
demolished and removed concrete embankment, and 279,300 cub
fill. 

This alternative would generate 8.85 habitat units.  At a cost of ap
construction and $13 million for real estate, the cost per unit of hab
numerical device to compare habitat value on a relative basis) would

0009676
R-1: Stonehill to PCH 

Pros: 
es 247% improvement in 
t value at this site 
es 12.1 acres of restored 
d/riparian habitat 
rovide opportunity to serve as 
sting spot for fish in transit up 
an Creek 

Cons: 
sive restoration element 

mpact other planned uses at site 
res large amount of excavation

res of clearing and stripping, 
ulation and Screening of Potential Measures 
August 2002 

 

of revegetated upland, 12.1 
res of non-native vegetation 
 new set-back levee, 59,700 
ters of saw-cut concrete and 
ill, 1,800 cubic meters of 

ic meters of excess disposed 

proximately $14 million for 
itat (a unit is a dimensionless 
 be $196,515/unit. 



 

San Juan Creek Watershed Management Study  Plan Formulation and Screening of Potential Measures 
Orange County, California  August 2002 
 7-65  

ER-2: Maintenance Site Upstream of I-5
 

Pros: 
�� Provides 45% improvement in habitat 

value at this site 
�� Provides 3.2 acres of restored 

wetland/riparian habitat 
�� May provide opportunity to serve as 

first resting spot for fish in transit up 
San Juan Creek 

 
Cons: 

�� Will impact other planned uses at site 
�� Requires large amount of excavation 

7.7.3.2 ER-2:  Maintenance Site Upstream of I-5 

This restoration alternative consists of the excavation of the west (north) bank of San Juan Creek 
between Interstate 5 bridge and Station 152+20, a distance of approximately 680 meters, to the 
level of the existing invert (Figure 26).  The excavated area would be utilized as a riparian zone 
with reconstructed wetlands, riparian and upland plantings, and general reestablishment of a 
broad riparian community in this reach of San Juan Creek.  Restoration of the area would include 
clearing and stripping, removal of non-native vegetation, revegetation of native wetland, 
riparian, and upland species, and construction of a setback levee to contain flows. 

Alternative ER-2 would require 4 weeks of dewatering, 3.2 hectares of clearing and stripping, 
approximately 46,000 cubic meters of excavation, 1.2 
hectares of revegetated upland, 3.2 hectares of 
revegetated wetland and riparian vegetation, 1.2 
hectares of non-native vegetation removal, 3,500 cubic 
meters of removed and stockpiled rip-rap, and 46,000 
cubic meters of excess disposed fill. 

This alternative would generate 2.23 habitat units.  At a 
cost of approximately $2.7 million for construction and 
$6.8 million for real estate, the cost per unit of habitat 
would be $273,216/unit. 

7.7.3.3 ER-3:  Upstream of La Novia 

This restoration alternative consists of the excavation of the west (north) bank of San Juan Creek 
between La Novia bridge and Station 170+00, a distance of approximately 1,000 meters, to the 
level of the existing invert (Figure 27).  The excavated area would be utilized as a riparian zone 
with reconstructed wetlands and riparian plantings, and general reestablishment of a broad 
riparian community in this reach of San Juan Creek.  There would be a broad upland zone 
established between existing development and the riparian zone.  Restoration of the area would 
include clearing and stripping, removal of non-native vegetation, and revegetation of native 
wetland, riparian, and upland species. 
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ER-3: Upstream of La Novia 
 

Pros: 
�� Provides 39% improvement in habitat 

value at this site 
�� Provides 0.9 acres of restored 

wetland/riparian habitat 
�� May provide opportunity to serve as 

first resting spot for fish in transit up 
San Juan Creek 

 
Cons: 

�� Requires large amount of excavation 
�� May impact other uses at this site 

ER-4: Downstream of Antonio Parkway
 

Pros: 
�� Provides 39% improvement in habitat 

value at this site 
�� Provides 2.4 acres of restored 

wetland/riparian habitat 
�� May provide opportunity to serve as 

first resting spot for fish in transit up 
San Juan Creek 

 
Cons: 

�� Requires large amount of excavation 
�� May impact other uses at this site 

Alternative ER-3 would require 4 weeks of 
dewatering, 0.9 hectares of clearing and stripping, 
approximately 102,000 cubic meters of 
excavation, 4.3 hectares of revegetated upland, 
0.9 hectares of revegetated wetland and riparian 
vegetation, 3.2 hectares of non-native vegetation 
removal, and 102,000 cubic meters of excess 
disposed fill. 

This alternative would generate 3.72 habitat units.  
At a cost of approximately $4.3 million for 
construction and $9.9 million for real estate, the 
cost per unit of habitat would be $246,425/unit. 

7.7.3.4 ER-4:  Downstream of Antonio Parkway 

This restoration alternative consists of the excavation of the west (north) bank of San Juan Creek 
between Ortega Highway at Station 189+00 and Antonio Parkway, a distance of approximately 
800 meters, to the level of the existing invert (Figure 28).  The excavated area would be utilized 
to extend the riparian zone inland and recreate the upland transition zone between existing 
development and the riparian zone.  The entire area would be enlarged and enhanced for greater 
habitat value.  Restoration of the area would include clearing and stripping, removal of non-
native vegetation, and revegetation of native wetland, riparian, and upland species. 

Alternative ER-4 would require 4 weeks of 
dewatering, 2.4 hectares of clearing and 
stripping, approximately 650 cubic meters of 
excavation, 3.3 hectares of revegetated upland, 
2.4 hectares of revegetated riparian vegetation, 
3.3 hectares of non-native vegetation removal, 
and 650 cubic meters of excess disposed fill. 

This alternative would generate 3.30 habitat 
units.  At a cost of approximately $0.9 million 
for construction and $10.6 million for real estate, 
the cost per unit of habitat would be 
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ER-5: Upstream of Antonio Parkway 
 

Pros: 
�� Provides 31% improvement in habitat 

value at this site 
�� Provides 13.0 acres of restored 

wetland/riparian habitat 
�� May be combined with basin 

alternatives and provide additional 
opportunity to serve as resting spot for 
fish in transit up San Juan Creek 

 
Cons: 

�� May impact other uses at this site 

$224,103/unit. 

7.7.3.5 ER-5:  Upstream of Antonio Parkway 

This restoration alternative consists of the excavation 
of the west (north) bank of San Juan Creek between 
Antonio Parkway and Station 212+00 upstream of 
Antonio Parkway, a distance of approximately 1,500 
meters, to the level of the existing invert (Figure 29).  
The excavated area would be utilized to extend the 
riparian zone inland and recreate the upland transition 
zone between existing development and the riparian 
zone.  The entire area would be enlarged and enhanced 
for greater habitat value.  Restoration of the area would 
include clearing and stripping, removal of non-native 
vegetation, and revegetation of native wetland, riparian, and upland species. 

Alternative ER-5 would require 4 weeks of dewatering, 13.0 hectares of clearing and stripping, 
600 cubic meters of excavation, 3.6 hectares of revegetated upland, 13.0 hectares of revegetated 
riparian vegetation, 3.6 hectares of non-native vegetation removal, and 600 cubic meters of 
excess disposed fill. 

This alternative would generate 9.16 habitat units.  At a cost of approximately $2.8 million for 
construction and $34.6 million for real estate, the cost per unit of habitat would be $263,343/unit. 

7.7.3.6 ER-6:  Upstream of Conrock Quarry Bridge 

This restoration alternative consists of the excavation of the west (north) bank of San Juan Creek 
between the Conrock access road at Station 242+00 and Station 261+00, a distance of 
approximately 1,900 meters, to the level of the existing invert (Figure 30 and Figure 31).  The 
excavated area would be utilized to extend the riparian zone inland and recreate the upland 
transition zone between existing development and the riparian zone.  The entire area would be 
enlarged and enhanced for greater habitat value.  Restoration of the area would include clearing 
and stripping, removal of non-native vegetation, and revegetation of native wetland, riparian, and 
upland species. 
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ER-7: Oso Creek at Galivan Detention 
Basin 

 
Pros: 

�� Provides 36% improvement in habitat 
value at this site 

�� Provides 6.8 acres of restored 
wetland/riparian habitat 

�� Provides dual benefits and aesthetic 
improvement to existing basin site 

 
Cons: 

�� May create maintenance cost increase 
for local sponsor 

�� May create difficulty in sediment 
removal in absence of “safe harbor” 
agreement 

Alternative ER-6 would require 4 weeks of 
dewatering, 28.4 hectares of clearing and stripping, 
38,000 cubic meters of excavation, 21.7 hectares of 
revegetated upland, 28.4 hectares of revegetated 
riparian vegetation, 3.6 hectares of non-native 
vegetation removal, and 38,000 cubic meters of 
excess disposed fill. 

This alternative would generate 18.98 habitat units.  
At a cost of approximately $8.7 million for 
construction and $43.7 million for real estate, the cost 
per unit of habitat would be $178,183/unit. 

7.7.3.7 ER-7:  Oso Creek at Galivan Detention Basin 

This restoration alternative consists of the excavation within th
Creek upstream of Station 153+00, a distance of approxima
excavated area would be utilized to reestablish wetlands, ripar
basin confines.  Recreation of upland habitat would create a
development and the riparian zone.  The entire area would be
habitat value.  Restoration of the area would include clearin
native vegetation, and revegetation of native wetland, riparian,

Alternative ER
dewatering, 6.8 
19,450 cubic m
meters of gradi
revegetated upl
riparian vegeta
vegetation remo
excess disposed 

This alternative 
At a cost of 
construction and

0009680
R-6: Upstream of Conrock Quarry 
Bridge 

Pros: 
Provides 68% improvement in habitat 
value at this site 
Provides 28.4 acres of restored 
wetland/riparian habitat 
Provides critical link between 
upstream and downstream areas 

Cons: 
May impact other uses at this site
an Formulation and Screening of Potential Measures 
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cost per unit of habitat would be $151,445/unit. 

7.7.3.8 ER-8:  Oso Creek at Mission Viejo Country Club Golf Course 

This restoration alternative consists of the excavation 
of both banks of Oso Creek between Interstate 5 and 
the golf course crossing, a distance of approximately 
1,100 meters (Figure 33).  The excavated area would 
be utilized to provide an upland buffer and extend the 
riparian zone, creating a transition zone between 
existing development and the riparian zone.  Pocket 
wetlands would be recreated along the channel for 
greater habitat value.  Restoration of the area would 
include clearing and stripping, removal of non-native 
vegetation, and revegetation of native wetland, 
riparian, and upland species. 

Alternative ER-8 would require 4 weeks of dewatering, 2.7 
12,500 cubic meters of excavation, 1.2 hectares of rev
revegetated riparian vegetation, 0.7 hectares of non-native ve
meters of excess disposed fill. 

This alternative would generate 0.77 habitat units.  At a cost 
construction and $13.7 million for real estate, the cos
$1,244,212/unit. 

7.7.3.9 ER-9:  Trabuco Creek Downstream of I-5/Camino 

This restoration alternative consists of the excavation o
immediately downstream of the Interstate 5 bridge, for a dis
(Figure 34).  The excavated area would be utilized to extend th
the upland transition zone between existing development and
would be enlarged and enhanced for greater habitat value.  
would be installed to recreate the “steps” in the former profile
lower level downstream.  Restoration of the area would inclu
of non-native vegetation, and revegetation of native wetland, r

0009681
ER-8: Oso Creek at Mission Viejo 
Country Club Golf Course 

Pros: 
Provides 80% improvement in habitat 
value at this site 
Provides 2.7 acres of restored 
wetland/riparian habitat 
May provide sediment trapping and 
water quality improvements for golf 
course 

Cons: 
May impact other uses at this site 
Most expensive restoration alternative
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August 2002 

 

hectares of clearing and stripping, 
egetated upland, 2.7 hectares of 
getation removal, and 11,600 cubic 

of approximately $1.15 million for 
t per unit of habitat would be 

Capistrano 

f both banks of Trabuco Creek 
tance of approximately 300 meters 
e riparian zone inland and recreate 

 the riparian zone.  The entire area 
A series of weirs/grade stabilizers 
 that safely dropped floodflows to a 
de clearing and stripping, removal 
iparian, and upland species. 



 

San Juan Creek Watershed Management Study  Plan Formulation and Screening of Potential Measures 
Orange County, California  August 2002 
 7-70  

ER-9: Trabuco Creek Downstream of I-
5/Camino Capistrano 

 
Pros: 

�� Provides 168% improvement in 
habitat value at this site 

�� Provides 1.2 acres of restored 
wetland/riparian habitat 

�� May provide solution to problem of 
blockage of fish passage at this site 

 
Cons: 

�� May impact other uses at this site 
�� Most require additional measures to 

fully implement 

ER-10: Trabuco Creek East of Lakes 
 

Pros: 
�� Provides 114% improvement in 

habitat value at this site 
�� Provides 10.7 acres of restored 

wetland/riparian habitat 
 

Cons: 
�� May impact other uses at this site 
�� Expensive compared to other 

ecosystem restoration alternatives 

Alternative ER-9 would require 4 weeks of 
dewatering, 1.2 hectares of clearing and 
stripping, 25,900 cubic meters of excavation, 1.6 
hectares of revegetated upland, 1.2 hectares of 
revegetated riparian vegetation, 1.6 hectares of 
non-native vegetation removal, and 25,100 cubic 
meters of excess disposed fill. 

This alternative would generate 0.85 habitat 
units.  At a cost of approximately $1.6 million 
for construction and $2.1 million for real estate, 
the cost per unit of habitat would be 
$281,483/unit. 

7.7.3.10 ER-10:  Trabuco Creek East of Lakes 

This restoration alternative consists of the excavation of both banks of Trabuco Creek between 
Station 165+00 and Station 175+00, a distance of approximately 1,000 meters (Figure 35).  The 
excavated area would be utilized to extend the riparian zone inland and recreate the upland 
transition zone between existing development and the riparian zone.  The entire area would be 
enlarged and enhanced for greater habitat value.  Restoration of the area would include clearing 
and stripping, removal of non-native vegetation, and revegetation of native wetland, riparian, and 
upland species. 

Alternative ER-10 would require 4 weeks of dewatering, 10.7 hectares of clearing and stripping, 
28,800 cubic meters of excavation, 10.1 hectares of revegetated upland, 10.7 hectares of 
revegetated riparian vegetation, 10.1 hectares of non-
native vegetation removal, and 28,600 cubic meters 
of excess disposed fill. 

This alternative would generate 2.76 habitat units.  At 
a cost of approximately $4.25 million for construction 
and $16.8 million for real estate, the cost per unit of 
habitat would be $493,106/unit. 
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ER-11: Trabuco Creek at Oso/Trabuco 
Confluence 

 
Pros: 

�� Provides 33% improvement in habitat 
value at this site 

�� Provides 12.5 acres of restored 
wetland/riparian habitat 

�� May provide critical restoration of fish 
passage leading to upstream areas 

 
Cons: 

�� May impact other uses at this site 
�� Expensive compared to other 

ecosystem restoration alternatives 

7.7.3.11 ER-11:  Trabuco Creek at Oso/Trabuco Confluence 

This restoration alternative consists of the 
complete recreation of the highly degraded 
environment of the Oso and Trabuco Creeks 
confluence between Station 130+00 on Trabuco 
Creek downstream and Station 107+00 on Oso 
Creek and Station 145+00 on Trabuco Creek 
upstream, a distance of approximately 1,500 
meters (Figure 36).  This area has been 
enormously impacted by channel downcutting, 
headcut advancement, and loss of almost all 
original habitat in the reach.  The restored area 
would recreate the riparian zone and recreate the 

upland transition zone between existing development and the riparian zone.  The entire area 
would be enlarged and enhanced for greater habitat value.  A series of weirs/grade control 
structures would be installed to recreate the “pools and riffles” inherent in the natural stream 
profile.  Restoration of the area would include clearing and stripping, removal of non-native 
vegetation, and revegetation of native wetland, riparian, and upland species. 

Alternative ER-11 would require 4 weeks of dewatering, 12.5 hectares of clearing and stripping, 
455,000 cubic meters of excavation, 5.3 hectares of revegetated upland, 12.5 hectares of 
revegetated riparian vegetation, 5.3 hectares of non-native vegetation removal, and 456,400 
cubic meters of excess disposed fill. 

This alternative would generate 4.39 habitat units.  At a cost of approximately $19.4 million for 
construction and $14.9 million for real estate, the cost per unit of habitat would be $503,960/unit. 
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Figure 16. Reach SJ6 – Alternative Locations 
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Figure 17. Reach SJ5 – Alternative Locations 
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Figure 18. Reach SJ4 – Alternative Locations 
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Figure 19. Reach SJ3 – Alternative Locations 
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Figure 20. Reaches TR5, TR6, and TR7 – Alternative Locations 
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Figure 21. Reach TR3 – Alternative Locations 
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Figure 22. Reach OS4 – Alternative Locations 
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Figure 23. Reach OS3 – Alternative Locations 
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Figure 24. Reach OS2 – Alternative Locations 
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Figure 25. ER-1 Pacific Coast to Highway to Stonehill Drive Bridge 
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Figure 26. ER-2 Maintenance Site Upstream of I-5 
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Figure 27. ER-3 Upstream of La Novia Bridge 

0009695



 

San Juan Creek Watershed Management Study  Plan Formulation and Screening of Potential Measures 
Orange County, California  August 2002 
 7-84  

Figure 28. ER-4 Downstream of Antonio Parkway 
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Figure 29. ER-5 Upstream of San Antonio Parkway 
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Figure 30. ER-6(1) Upstream of Conrock Quarry Bridge 
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Figure 31. ER-6(2) Upstream of Conrock Quarry Bridge 
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Figure 32. ER-7 Gallivan Detention Basin 
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Figure 33. ER-8 Oso Creek at Golf Course 
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Figure 34. ER-9 Trabuco Creek at the I-5 Crossing 
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Figure 35. ER-10 Trabuco Creek East of Lakes 
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Figure 36. ER-11 Oso and Trabuco Creeks Confluence 
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7.7.4 Results of NED Analysis of Flood Control and Channel Stabilization Alternatives 

One of the critical aspects of the study process is the determination of Federal interest.  Simply 
put, Federal interest is the decision of whether or not the Federal government can cost-share in 
project construction.  This is based on number of factors discussed earlier in this report, but 
ultimately must be demonstrated by whether or not the benefits of the project exceed that of its 
costs.  This analysis is based than on the Benefit to Cost Ration, of B/C Ratio, which for Federal 
interest to be established, must exceed 1.0 to 1 (1:1). 

As mentioned earlier, the B/C ratios for various alternatives were established by calculating the 
“equivalent annual” damages, or annualized average damages expected to occur over the 50-year 
period of analysis that are prevented by the completed project, and comparing that to the 
annualized costs of the project.  A ratio of benefits to costs is then generated for each alternative. 

The Corps of Engineers is required to identify the alternative that maximizes the benefits (the net 
difference between benefits and costs expressed in dollars), as the National Economic 
Development (NED) Plan.  That plan is used as the basis for cost-sharing, either when the NED 
plan is pursued, or when another plan is pursued by local government as a “Locally Preferred 
Plan” (LPP). 

No Locally Preferred Plan has been identified at this time.  Therefore, the study team will 
identify the NED Plan to: 

(1) Establish Federal interest, and; 
(2) Demonstrate to local interests the potential cost-share that the Federal government might 

contribute as applied to the Locally Preferred Plan. 

Because no flood control measure that solely deals with overtopping will ensure integrity of the 
levee, such as a stand-along floodwall or detention plan, these plans are neither complete, 
acceptable, or technically feasible, and cannot be forwarded into the final array of alternatives. 

Therefore, the final array of alternatives for food control/channel stabilization consists only of: 

(1) Floodwall and Channel Stabilization Plan (FC-7); 
(2) Limited Floodwall, Detention on San Juan Creek and Channel Stabilization Plan (FC-8); 
(3) Limited Floodwall, Detention on Trabuco Creek and Channel Stabilization Plan (FC-9); 
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(4) Limited Floodwall, Detention on San Juan and Trabuco Creeks and Channel Stabilization 
Plan (FC-10). 

A summary of the cost-benefit analysis of the flood control, channel stabilization, and combined 
alternatives forwarded into this phase is discussed below. 

Equivalent annual flood inundation damage for the San Juan Watershed area is estimated at 
$4,446,480, as shown in Table 32. 

Table 32 Equivalent Annual Flood Inundation Damages – San Juan Watershed 
(in $1,000s, 2002 Price level, 61/8

 percent) 
Expected Annual Flood Inundation Damage  

Stream Nonresidential Residential Total 
San Juan Creek 1,492.71 1,885.83 3,378.54 
Oso Creek 255.34 0.00 255.34 
Trabuco Creek 248.85 563.75 812.60 
Total 1,996.90 2,449.58 4,446.48 

Equivalent annual emergency and clean-up costs for the San Juan watershed is estimated at 
$1,190,410, as shown in Table 33. 

Table 33 Equivalent Annual Emergency and Clean-Up Costs 
(in $1000s, 2002 Price level) 

Residential Non-Residential  
Creek Clean-up Public Assistance Temporary Relocation Clean-up 

San Juan 377.17 282.87 56.57 194.05 
Trabuco 122.75 84.56 16.91 32.34 
Oso 0.00 0.00 0.00 33.19 
Total 489.92 367.43 73.48 259.58 

As shown below, the equivalent and expected annual damages from flooding in the San Juan 
Creek watershed is estimated at $15.2 million. 

Table 34 Without-Project Equivalent Annual Damage Summary 
Category Equivalent Annual Damage 

Structural Inundation 4,446,480 
Bridge Failure 9,444,200 
Oso Creek Erosion 123,610 
Emergency & Clean-up 1,190,410 
Total $15,204,700 

IMPORTANT NOTE:  Because the technical analyses required to fully evaluate the issue of 
potential bridge failure due to undermining was performed at a preliminary level of detail during 
this phase of study, it was included as a separate line item in the above table for information 
purposes only.  While it is recognized that bridge failure as a damage category is extremely 
important (as reflected in Table 34 above), it is felt that a detailed hydraulic scour study of each 
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bridge’s behavior under a variety of flood events must be undertaken to more accurately 
determine the potential frequency of bridge failure, and must be conducted in the next phase of 
study.  Nevertheless, benefits and costs presented in the following summary of economic analysis 
included ALL damage categories, including bridge failure prevention.  Determination of Federal 
interest is established by determining the plan that demonstrates the maximum net benefit of all 
plans presented in the final array of alternatives shown above. 

Table 35 illustrates the potential total damages under the without-project condition, the 
anticipated remaining with-project damages not prevented with that alternative in place, the 
anticipated damage reduction yielded by each alternative, the economic cost of the alternative, 
the preliminary B/C ratio of the alternative, and the net benefits of each alternative. 

This information demonstrates that the combination of floodwalls and channel stabilization 
measures CS-1a and CS-2a, referred to as Flood Control Alternative FC-7 is the NED Plan by 
virtue of maximization of net benefits.  This plan then becomes the basis for cost-sharing for the 
Locally Preferred Plan, if one is determined to be better in the interests of residents and the local 
sponsor(s). 

The NED Plan, also referred to earlier in the text as the “Floodwall and Channel Stabilization 
Plan”, utilizes channel grade stabilizers to ensure existing levee integrity and floodwalls to 
ensure in-channel confinement of flood flows up to and including a nominal 1% exceedance 
flood event. 

A preliminary optimization of this alternative was conducted for the purposes of determining the 
most cost-effective level of protection.  The preliminary optimization showed that neither a 2% 
exceedance (50-year) plan, nor a 0.2% exceedance (500-year) plan produced a higher net benefit.  
The 2% exceedance plan does not produce a high level of damage reduction due to the 
significant damages left unaddressed.  The 500-year plan requires an unreasonable number (and 
height) of bridge replacements, as well as floodwall heights, for the damages prevented.  
Therefore, for the purposes of demonstrating Federal interest, the nominal 1% exceedance level 
of protection floodwall and channel stabilization plan is the NED plan. 

The NED Plan combines the flood protection of alternative FC-2 with the stabilization offered 
through CS-1a and CS-2a.  These elements are as described in previous sections of this report. 
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Table 35 Cost and Benefits Summary Table – Flood Damage Reduction Alternatives 

 
Flood Damage Reduction Alternative 

Without-
Project 

With-
Project 

Damage 
Reduction Cost B/C Net Benefit 

Floodwalls Only FC 2 3,972.79 3,346.02 626.77 943,200 0.66 -316,430 
Detention Basin on San Juan Creek FC 3 3,972.79 2,797.97 1,174.84 2,145,200 0.55 -970,380 
Detention Basin on Trabuco Creek FC 4 3,972.79 2,962.65 1,010.14 2,239,800 0.45 -1,229,660 
Detention on San Juan and Trabuco FC 5 3,972.79 2,616.29 1,356.50 3,506,500 0.39 -2,150,000 
Channel Widening FC 6 6,235.99 2,354.47 6,340.41 3,331,900 1.9 3,008,510 
Floodwalls & Channel Stabilization FC 7 14,792.56 3,346.02 11,446.54 1,373,400 8.33 10,073,140 
San Juan Detention, Walls, Channel Stabilization FC 8 14,792.56 2,797.97 11,994.59 2,575,400 4.66 9,419,190 
Trabuco Detention, Walls, Channel Stabilization FC 9 14,792.56 2,962.65 11,829.91 2,670,000 4.43 9,159,910 
Both Basins, Floodwalls, Channel Stabilization FC 10 14,792.56 2,616.29 12,176.27 3,936,700 3.09 8,239,570 
 
San Juan Entire Channel Stabilization CS 1 13,733.41 5,627.39 8,106.02 536,100 15.12 7,569,920 
San Juan Ltd. Channel Stabilization CS 1a 13,733.41 5,627.39 8,106.02 189,700 42.73 7,916,320 
Trabuco Entire Channel Stabilization CS 2 3,322.38 608.60 2,713.78 679,700 3.99 2,034,080 
Trabuco Ltd. Channel Stabilization CS 2a 3,322.38 608.60 2,713.78 240,500 11.28 2, 473,280 
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Assuming that stabilization measures are in place, the construction cost of this alternative, 
including mitigation and real estate costs, would be approximately $20.2 million.  Assuming a 
two-year construction schedule, interest during construction (IDC) would be $1,041,300; thus 
increasing the economic cost of this alternative to $21,275,800.  Amortization of the economic 
cost over 50-years at an interest rate of 61/8 percent yields an annual cost of $1,373,400. 

The NED Plan (Alternative FC-7) would reduce equivalent annual inundation related damages 
by $11,446,540 along both San Juan and Trabuco Creeks. 

Table 36 FC-7 Floodwalls (or Levees) and Channel Stabilization Equivalent Annual Damage 
Reduction 

(in $1000s, 2002 Price Level) 
 Without-Project With-Project Damage Reduction 

Non-Residential 1,741.56 1,078.29 663.27 
Residential 2,449.58 1,541.70 907.88 
Emergency & Other 1,157.22 726.03 431.19 
Total Inundation 5,348.36 3,346.02 2,002.20 
Bridge Failure 9,444.20 0.00 9,444.20 
Total Damages 14792.56 3346.02 11446.54 

National Economic Development (NED) economics for alternative FC-7 are shown below. 

Table 37 NED Economics – Alternative FC-7 
 Annual Cost & Benefits 

Flood Inundation Reduction Benefits 2,002.34 
Bridge Failure Reduction Benefits 9,444.20 
Total Benefits 11,446.54 
Economic Cost 1,373.40 
B/C Ratio – Total Benefits 8.33 
Net Benefits – Total Benefits 10,073.14 

 

7.8 Summary of Alternatives Analysis and Plan Selection Process 

7.8.1 Flood Control 

As shown in Table 35 based on this feasibility level of analysis, there is no “stand-alone” 
overtopping flood inundation reduction alternative that is technically feasible or generates a 
positive benefit-cost ratio.  This may be expected, as the potential for levee failure and 
subsequent flooding of adjacent floodplain properties remains a threat.  All of the channel 
stabilization plans generate a positive benefit-cost ratio, but do not generate as high a net benefit 
as FC-7.  The alternative combining both a floodwall for flood damage reduction due to 
overtopping of the channel plus channel stabilization for prevention of undermining and 
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subsequent levee failure (Alternative FC-7) has the highest net benefit of any alternative 
examined, demonstrates Federal interest in implementation by virtue of a positive Benefit-Cost 
ratio, and is therefore the NED Plan. 

7.8.2 Ecosystem Restoration 

As can be seen from Table 38, based on this feasibility level of analysis, all alternatives for 
ecosystem restoration generate significant benefits.  Percent improvement at each site varies 
from 14% at site ER-10, to a 336% improvement at site ER-7.  However, selection of the NER 
plan for ecosystem restoration must be generated by application of an incremental analysis of the 
alternatives.  This analysis indicates the most cost-effective alternatives, with a graphical display 
that allows the selection of the alternative or package of alternatives, which provide the most 
significant improvement per dollar. 

Examination of the data yielded by the ecosystem restoration alternative analysis and 
incremental analysis indicate that Ecosystem Restoration alternatives ER-7, ER-6, ER-1, ER-4, 
ER-3, ER-5, ER-2, and ER-9 (in descending order of cost-effectiveness) provide the most benefit 
at the least cost, and that each added increment (for instance adding ER-6 onto ER-7) provides a 
significant added benefit at only a slightly increased cost per unit.  Alternatives ER-8, ER-10, 
and ER-11 are significantly more expensive on a unit cost basis than the others.  All of these 
alternatives (ER-1 through ER-7 and ER-9) maximize the use of available space, and therefore 
maximize the unit return per dollar at each site.  Each of these alternatives is exclusive, and can 
function as a stand-alone project.  However, each is viewed as being a piece of a larger goal to 
restore connectivity to the larger San Juan Creek system. Therefore, the package of ecosystem 
restoration alternatives consisting of alternatives ER-1, ER-2, ER-3, ER-4, ER-5, ER-6, ER-7, 
and ER-9 are recommended as the preliminary NER plan, and recommended for inclusion in the 
larger comprehensive plan for flood control, ecosystem restoration, and comprehensive 
watershed management for the San Juan Creek watershed.  Because implementation of ER-1 
may not be acceptable to local interests, and may be, in fact, not critical to the function of the 
remainder of the array, further pursuit of this issue is recommended. 
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Table 38 Final Average Annual HU Score Improvements for Future With-Project Conditions at 

Each Restoration Site1 

Site 
Name 

Existing 
FCI 

Future 
Average Annual 

FCI2 
Area3 
(Ha) 

Existing 
HUs4 

Future 
Average 

Annual HUs5 

Average Annual 
HU Score 

Improvement6 
Percent 

Improvement7 

ER-1 0.16 0.55 22.5 3.59 12.44 8.86 247% 

ER-2 0.50 0.73 9.8 4.92 7.15 2.23 45% 

ER-3 0.56 0.78 17.1 9.54 13.26 3.72 39% 

ER-4 0.55 0.76 15.3 8.37 11.67 3.29 39% 

ER-5 0.59 0.77 49.9 29.24 38.40 9.16 31% 

ER-6 0.44 0.74 63.1 27.99 46.97 18.99 68% 

ER-7 0.11 0.46 9.2 0.98 4.26 3.29 336% 

ER-8 0.25 0.45 3.9 0.98 1.75 0.78 80% 

ER-9 0.14 0.37 3.7 0.51 1.36 0.85 168% 

ER-10 0.79 0.90 24.3 19.19 21.95 2.76 14% 

ER-11 0.61 0.82 21.5 13.17 17.56 4.38 33% 

 1See the Environmental Appendix for a detailed description of the calculations for these scores. 
 2Scores for years 1, 25, 40, and 50 were averaged. 
 3Area reflects the total restoration alternative project footprint. 
 4Result of multiplying the existing FCI by the total project area 
 5Result of multiplying the future average annual FCI by the total project area 
6Difference between future average annual HUs and existing HUs 
7Average annual HU score improvement divided by existing HUs 

 

7.9 Recommended Plan 

The development of alternative plans for addressing problems in the San Juan Creek watershed 
involved numerous individuals, agencies, and stakeholders.  The process was an iterative, and 
often difficult task.  The determination of the “best” plan to address each problem was not 
always decided on by its potential cost, or its perceived value by a single group.  The 
determination of the “best” plan for flood control, channel stabilization, and ecosystem 
restoration from a Federal perspective was based on numerous criteria and studies, which were 
not always applicable to projects that may be implemented at the local level.  Therefore, a 
combination of monetary and non-monetary, societal and environmental, situational, and 
political perspectives were evaluated, with numerous trade-offs in the process.  While the 
Federally cost-shared project was decided on technical, monetary (economic), environmental, 
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efficiency, effectiveness, and acceptability standards, it must be recognized that at the local level, 
the reality is the ability of the local sponsors to pay for some of the measures formulated.  Thus, 
a balance had to be achieved while addressing as many of the problems as possible.  The list of 
recommendations is not exhaustive, simply because it is not reasonable to expect that everything 
can be addressed in a timely manner. 

Determination of Federal interest, reflected in the NED/NER Plan, is based on the above criteria, 
but is ultimately determined by the maximization of net benefits, both monetary and non-
monetary.  As mentioned earlier, the development of alternative measures focused on the lower 
reaches of the watershed since there are few flooding, channel degradation or ecosystem 
degradation problems in the upper reaches.    Different levee and bridge failure scenarios were 
investigated to address flooding and channel degradation problems in the downstream reaches, 
including the undermining of levees and the overtopping of levees.  Scour along the channel 
bottom (invert) has exposed some of the footings of the concrete slope protection (panels) in 
these downstream reaches.  Panel failures have occurred in recent high flow events, including the 
1998 flood, estimated as a 4% exceedance (approximately 25-year) event.  A preliminary scour 
analysis indicated areas where panel failure could occur.  Panel failure, in turn may result in a 
breach in the levees and flooding of nearby structures within the floodplain.  The scour of the 
channel leading to potential panel failure is the baseline conditions assumption for flooding 
within the lower reaches of the watershed.  The channel may also be exceeded by overtopping of 
the levee system, currently estimated to occur at a 2% exceedance (~50-year) event. 

Estimates of economic damages related to flooding, and emergency and clean-up costs begin 
when the non-damaging discharge event has been exceeded.  The non-damaging discharge 
before undermining of the channel begins is assumed to be slightly less than the 4% exceedance 
(~25-year event), with a discharge rate of approximately 451 cms (15,900 cfs) on San Juan 
Creek downstream of Interstate 5, 640 cms (22,600 cfs) at the ocean, and approximately 244 cms 
(8,600 cfs) on Trabuco Creek upstream of the San Juan confluence.  If the channel were to resist 
undermining (for instance, if channel stabilization measures were in place), overtopping would 
begin to occur at an approximate 2% exceedance event (~50-year).  Above the 2% exceedance 
flood event, it is assumed that flows will break out of the levee system, and flow out to an extent 
and depth depending on the ultimate size remaining portions of the existing levees will also be 
overtopped increasing the potential for flood damages. Damage estimates include impacts to 
structures and contents, emergency clean up costs, and the potential for bridge failure.  Bridge 
failure is possible due to the scour exposing bridge footings leading to undermining and collapse 
of the structure.  The bridges that are at risk from undermining/scour of piers and abutments 
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include Stonehill Drive, Camino Capistrano, Interstate 5 (although this bridge may now be 
protected by a invert stabilizer immediately downstream), La Novia, and Lower Ortega Highway 
bridges on San Juan Creek, and Del Obispo Street bridge on Trabuco Creek.  Exceedance of 
design safety criteria may occur in as little as a 20% exceedance (~5-year) event to a 4% 
exceedance (~25-year) event, based on currently invert elevations compared to toe-down of 
piers. New floodplain mapping for specific flood events, including the 1% exceedance and 0.2% 
exceedance (~100-year and 500-year, respectively) events was prepared for this study to support 
the analyses, but should not be used to replace existing FEMA floodplain mapping (see Figure 6 
to Figure 15). 

Approximately 2,439 residential, 1,144 manufactured (pre-assembled residential), and 536 non-
residential structures occupy the floodplain.  The damages by flood event frequency, which again 
includes emergency and clean-up costs, are approximately $886,000, $47,969,000, 
$149,129,000, and $349,237,000 for the 4% exceedance, 2% exceedance, 1% exceedance, and 
0.2% exceedance flood events, respectively. 

Ecosystem degradation is evident almost everywhere within the lower reaches of the watershed.  
The problems relate to the impacts of development within this area.  Seasonal watercourses 
within this watershed now have perennial flow due to higher base flows during the dry seasons.  
This has altered the habitat base, impacting dominant species types and diversification.  Exotic 
and invasive plant species such as Arundo Donax, the Giant Reed, have overwhelmed the system 
further degrading the value of the remaining habitat.  Channel erosion is clearly evident in the 
downstream reaches of Oso Creek and Trabuco Creek, affecting not only the habitat within the 
watercourses, but surrounding overbank areas that rely on the water table for growth and 
sustainability.   The lower reaches of San Juan mainstem are barren of any significant amounts of 
vegetation that assist in improving water quality, reducing water temperatures, and providing 
forage areas for migratory fish and birds.  To characterize and quantify the existing habitat and 
compare that to potential restoration measures, a non-monetary analysis was performed.  A 
modified hydrogeomorphic method (HGM) analysis was used for this study.  Results are 
presented in Functional Capacity Units (FCUs).  Opportunities for ecosystem restoration 
measures were confined to existing channel and overbank areas, where connectivity to existing 
healthy habitat areas was possible, and where lands were still open space.  More discussion of 
the environmental studies and results are presented in Section 4 of this report.  

Alternative measures were prepared to address the list of more refined problems and 
opportunities identified subsequent to the preparation of the baseline conditions analysis.  
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Preliminary measures addressed such categories as ecosystem restoration, flood control, channel 
stabilization, public education, management practices, and water quality.  Each category had 
multiple components.  For example, ecosystem restoration measures included stream 
lengthening, fish passage, revegetation, public awareness and education plans, and exotic species 
eradication.  The measures could be addressed in multiple ways, through future Federal 
involvement in an implementation project, by local governments, volunteer groups, schools, or 
private citizens.  A screening process was used to refine the list of alternative measures based on 
economic, environmental, engineering, societal, cultural, infrastructure, and public acceptability, 
as well as on other criteria. A “trade-off” analysis was used, and is presented herein, to narrow 
down a field of potential solutions to the most cost-effective, least environmentally impacting, 
locally acceptable, and technically soundest solutions possible. 

Combinations of these measures formed the alternative plans that are addressed in Section 7 and 
are analyzed in comparison with one another to determine that alternative plan (package of 
recommendations) being recommended for potential implementation as both Federal and local 
projects.  The primary focus of the Federally cost-shared implementation projects are ecosystem 
restoration, flood control and channel stabilization, with some “incidental” water quality, water 
supply and recreation benefits. Other recommendations for which there is no Corps of Engineers 
authority to pursue (as cost-shared projects) include water quality improvement measures, public 
education, and pursuit of exotic species eradication measures.  These may, however, be pursued 
using funding from other sources, including State and regulatory permit fee funding.  

The goal of these recommendations is to establish a framework where negative trends may be 
reversed, projects may be implemented, and wise stewardship of the resource may be 
encouraged.  It is recognized that many of the recommendations may be controversial in nature 
for one reason or another.  Further screening of alternatives will likely occur following public 
input received on this draft report. 

7.9.1 Draft Recommendations for the Watershed Management Plan   

�� Establish a “watershed keeper” (steward) committee funded jointly and administered by 
the County and cities that will coordinate, integrate and leverage programs and projects 
by cities, county, schools, universities, utility districts, public and private entities. This 
will guide implementation of the local action items (evaluating BMPs, conducting water 
quality monitoring, identifying grants and corporate sponsors for special projects, 
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organizing volunteer efforts, etc.), and provide the means by which planning and 
implementation will occur once this initial study effort is complete. 

�� Fully implement a watershed-wide monitoring program as part of the watershed 
stewardship program.  Monitor continuing problem areas; monitor project performance, 
monitor efficacy of established programs for Water Quality, Exotic Species, 404 permits, 
Channel degradation trends, wildlife surveys conducted each year, completed and 
proposed projects in the watershed, and annual flooding and/or erosion damages.  An 
annual or bi-annual “State of the Watershed” report could be issued, possibly on an 
Internet website, and also by attachment to utility bills or other existing dissemination 
programs. 

�� Strengthen the existing Water Quality Monitoring Program, building on existing testing 
activities by the County and others.  Expand the testing program to include testing sites 
based on results of prior testing.  For example, upstream extension of test sites should 
occur by first testing immediate upstream tributaries or drainage systems, not by random 
coverage based on downstream results.  To do this will require both time and funding on 
a long-term basis.  A “shotgun” approach will not make best use of the limited resources 
currently available.  It is important to conduct regular testing, to thoroughly evaluate 
results, to determine appropriate actions based on that evaluation, and adjust the approach 
as needed. 

�� Implement Best Management Practices and other water quality treatment alternatives at 
the local and regional level. There remains a great deal of uncertainty regarding the 
sources and locations of bacterial contamination in the watershed and ocean nearshore 
zone.  It is strongly recommended that remaining studies on water quality issues first 
focus on identifying both sources and locations of bacterial contamination before any 
large-scale projects are considered.  Once site-specific information can be developed 
which indicates particular “hot spots”, treatment wetlands or directed water quality 
improvement measures should be implemented.  Initial follow-on efforts should be 
focused on the implementation of on-site biofiltration/infiltration treatment, landscape 
controls aimed at reduction of water runoff, reduction of pesticide and fertilizer 
application, and enforcement of ordinances aimed at pet waste control.  The study team 
should then seek out and obtain grants to aid in these costly efforts from the 
Environmental Protection Agency, the State of California, and from other granting 
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bodies. Further, the study team also recommends that the long-term effort must include 
evaluation of the effectiveness of implemented BMPs and adjust as needed. 

�� Utilizing Exotic Species Eradication guidelines, establish a program for elimination of 
exotic species in the watershed.  Critical in this program is the need to conduct initial 
eradication efforts in an upstream-to-downstream approach.  It is recommended that a 
“pool” of funding be established, involving Corps of Engineers Regulatory Branch, State 
of California Department of Fish and Game, and other resource agencies, to address this 
program in a systematic manner.  Random eradication efforts have shown themselves to 
be ineffective, as upstream stands of exotics may re-infest areas cleared in prior efforts.   
A plan and schedule of activities should be established in coordination with all of the 
relevant agencies that is broadly distributed by both hard and electronic media.  A long-
term monitoring plan should be included in the coordination. 

�� Develop a Watershed Education Program.  Establish objectives, goals, curricula, schools 
involved, teaching requirements, funding sources, and a teaching plan.  Develop and 
distribute the non-point source public awareness plan. 

�� Create and distribute a short “Refrigerator List” of things that can be done by individuals 
to improve watershed health.  Examples include supplying phone numbers, points of 
contact, and recommendations regarding fertilizer and pesticide application, pet waste 
clean-up, recycling, wise water use, and other actions that can be done by everyone in the 
watershed.  The tone of the list should be friendly and informative, with features designed 
to catch the interest of individuals so that it does not become an additional piece of trash 
but is displayed prominently in the home.  It is the hope of the study team that more 
residents and visitors to the watershed might be encouraged to become involved.  The 
first step is to catch their interest and convince them that they can contribute to the 
solutions. 

�� Support local interest and the Federal interest in a recommended plan for a combination 
of channel stabilization, flood damage reduction and ecosystem restoration.  The plan 
may be revised during this phase of the study based on feedback from the Sponsor and 
the stakeholders.  If there were local support for the final recommended plan, a cost-
shared “spin-off” study would be initiated for project implementation at the end of the 
watershed study.  Detailed investigations would be required to optimize the plan to 
determine the best method and spacing of channel grade stabilization, and location and 
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sizing of flood control features, to further examine the long-term sustainability of the 
ecosystem restoration measures, and to consider other objectives such as water quality 
improvements, beach nourishment, water supply and recreation.  The “spin-off” study 
would require preparation of a NEPA/CEQA document.  More details of the plan are 
presented in the following section. 

�� Under the Corps of Engineers Continuing Authorities Program (CAP), utilize Section 14 
Emergency Streambank Erosion Control study authority to investigate and prioritize 
treatment of erosion sites that would not be covered by implementation of the larger flood 
control and channel stabilization project. 

7.9.2 The Preliminary Recommended Plan for Federal (Corps of Engineers) Pursuit 

A combination of measures is necessary to address the flood damage, channel stability, and 
ecosystem restoration problems.  Channel stabilization is required to ensure that the existing 
levees do not fail due to existing channel scour and subsequent channel lining/levee failure 
potential.  Stabilization is also required to address the potential for bridge failure due to scour 
and subsequent failure.  However, if channel stabilization were in place, overtopping of the levee 
system would still be possible.  The additional structural inclusion of floodwalls is required to 
contain the less frequent, but larger storm events above 2% exceedance (50-year) that will 
continue to overtop the levee system.  

Ecosystem degradation problems similarly require a group of measures spaced along San Juan 
Creek that will provide restoration of riparian and upland habitats, buffer zones, revegetation of 
several habitat types, and spaced “resting” points along the channel to ensure some likelihood of 
aquatic species habitation. 

This study recommends pursuit of a multi-purpose flood damage reduction, channel stabilization 
and ecosystem restoration alternative.  The flood damage reduction portion of this plan 
(Alternative FC-7) concentrates on the lower reaches of San Juan (SJ-5 and SJ-6) and Trabuco 
Creeks (TR-7) that contain the highest potential for flood damage.  The recommended plan 
components for flood control and channel stabilization possess a preliminary Benefit-Cost ratio 
of 8.3 to 1, and yields a net benefit of $10,073,000 annually. The ecosystem restoration 
components of this alternative (Alternatives ER-2 through ER-7, and ER-9) possess the highest 
potential for improvement of degraded environmental resources on San Juan Creek, with the 
greatest cost-effectiveness of all measures examined. The costs of this restoration range from 
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$151,000 to $281,000 per habitat unit, which compares favorably to other restoration projects in 
this region of the country.   While the ecosystem restoration alternatives may be implemented 
individually and are highly productive environmentally on their own, these measures were 
developed and integrated with the flood damage reduction/channel stabilization portion, and are 
therefore recommended for implementation based on their maximization of both environmental 
and economic benefits. 

The preliminary recommended plan maximizes both monetary and non-monetary benefits.  It is 
also known as the “National Economic Development/ National Ecosystem Restoration 
(NED/NER) Plan” using Federal planning guidance language.  The NED/NER Plan is 
economically justified, environmentally beneficial, and is sound from an engineering standpoint.   

The total cost of the NED/NER plan is $43,522,755, and would be cost-shared on a 65% 
Federal/35% Non-Federal basis, based on current guidance for Federal flood damage 
reduction/ecosystem restoration projects funded by Congress through the Corps of Engineers.  
The potential Non-Federal share is anticipated to be approximately $15,233,000.  While a 
combined NED/NER plan has been identified, it is recognized that the local sponsor and 
residents of the watershed may not support the floodwall plan as designed.  No Locally Preferred 
Plan (LPP) has been identified to date.  Therefore, a “spin-off” phase will serve to both optimize 
the NED/NER plan, as well as fully develop the Locally Preferred Plan, if different. Because of 
the inseparability of the solutions for flood inundation reduction and channel stabilization, and 
the necessity of including the ecosystem restoration alternatives in the planning and design 
process for proper integration, any follow-on phase consisting of a “spin-off” study, should be 
authorized for the joint purposes of addressing flood damage reduction, channel stability, 
ecosystem restoration, and incidental recreation. 

The combined NED/NER plan for flood damage reduction and ecosystem restoration is a 
combination of alternatives FC-7, ER-2 through ER-7, and ER-9.  This plan maximizes net 
monetary benefits and provides the greatest environmental benefit return for the dollar of all 
plans evaluated.   

It is recommended that the next phase of this study effort be focused on optimization of the 
NED/NER plan, and development of a Locally Preferred Plan, should the local sponsor and 
residents of the watershed desire it. 
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Section Eight 

WATERSHED MANAGEMENT PLAN 

8.1 Development of Watershed Management Plan 

The next step in the process of developing a package of alternative plans for the San Juan Creek 
watershed is the integration of alternatives recommended in the last phase (Section 7) into a 
Watershed Management Plan.  All the screened alternatives discussed in the last section were 
evaluated, combined, and evaluated again by means of a trade-off analysis to determine the best 
combination of features. Because of the complexity and multiple objectives of the group of 
alternatives, the Watershed Management Plan was developed to evaluate the plans and present a 
comprehensive package of alternative plans for implementation. 

In formulating the final watershed management plan, 
the preliminary array of alternative plans were once 
again evaluated against the four additional screening 
criteria: (1) effectiveness, (2) efficiency, (3) 
acceptability, and (4) completeness.   Additionally, 
so as to cover as many potential areas of impact or 
benefits as possible, alternatives were also evaluated 
for their potential effects to hazardous and/or toxic 
waste sites, vegetation, wildlife, endangered and/or 
threatened species, cultural resources, aesthetics, 
employment and labor, business and local 
government activity, water quality, air quality, noise pollution
facilities, and recreation. Plans which met the greatest array of 
impacting any major criteria were further considered, while t
critical objective required that they be reformulated or removed

The alternative plans composing the final array do not gene
Benefits for ecosystem restoration accrue to the wildlife and ha
inundation reduction accrue in the money saved (over the proje
to structures and contents, and flood damages to infrastruc
Benefits from campaigns like education, or other measures m

Cr
W
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therefore only justifiable from an assessment of their contribution to a number of watershed 
properties, including long-term health, aesthetics, social aspects, quality of life, and so on.  For 
these reasons, the final array had to be evaluated using a number of different tools.  These are 
discussed, and the results of the assessment presented, in the following sections. 

While application cost-benefit analysis or ecosystem benefit analysis is usable to decide between 
projects that generate those types of benefits, it is not applicable to those projects that generate 
unquantifiable benefits.  For example, benefits of watershed education may be unquantifiable, 
either monetarily or environmentally.  This is currently the case for most Best Management 
Practices (BMPs), water quality improvement projects, education programs, and monitoring 
plans.  Although they generate some tangible benefit, the current state of science in regards to 
applying quantitative benefits is too debatable to apply to this study.  This evaluation had to take 
the subjective approach of discussing potential impacts and evaluating their potential magnitude.  
This information is contained in the “trade-off” matrices that follow the text in this section. 

As this phase of study progressed and more information was developed, and with added input 
from a variety of people, including individuals familiar with the watershed and watershed 
resources, County, City, water district, and agency staff, the study team, and residents of the 
watershed, an understanding of what measures might necessitate further combination developed. 
This input provided the means to establish other potential effects or impacts of the proposed 
alternatives.  Some of this input is discussed here. 

Public and agency input on the NED plan(s) for flood control indicated that a floodwall plan at 
the NED level of protection may be unacceptable to local interests and residents.  This is partly 
due to the height of proposed floodwalls at certain locations, but also due to the perceived 
“balancing” of aesthetic impacts between upstream, midstream, and downstream reaches.  In 
addition, the local sponsor does not want the potential impacts to recreation that may be caused 
by implementation of a floodwall plan.  Finally, the local sponsor provided the opinion that they 
would like to evaluate potential optimization of the design-level of protection, perhaps for a 95% 
confidence 1% exceedance flood event, and that cost-sharing for an alternative plan which might 
garner greater public support might be based on that equation.  This issue is highlighted in the 
trade-off analysis.   

The potential impact of the floodwall alternative on recreation is an important one.  The existing 
levee system is currently utilized as an extremely popular recreational resource.  The 
implementation of a large floodwall scheme may preclude the continued existence of the biking 
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and walking trail that currently occupies the top of this structure through its entire length.  There 
would be significant opposition to an alternative that produces such an impact. This is also 
highlighted in the trade-off analysis.  

The local sponsor would also like the opportunity to further examine the need for channel 
stabilization structures originally included in, but not recommended, as part of channel 
stabilization alternatives CS-1 and CS-2. 

Finally, the local sponsor would like the opportunity to examine additional alternatives to 
ecosystem restoration alternative ER-1, as there appear to be constraints on the purchase of that 
site.  Representatives from the U.S. Fish and Wildlife Services have indicated the potential for 
inclusion of other as yet undeveloped measures in place of ER-1 that would provide for 
connectivity between the Ocean and the first resting haven as one proceeds upstream.  
Discussions following presentation of the preliminary alternatives seemed to indicate the 
possibility of including large boulders in the channel as a means to provide an alternative resting 
site by creation of eddies in the flow regime.  Unfortunately, the inclusion of measures such as 
this will require detailed hydraulic modeling of these features to ensure that they do not create 
zones of localized scour, and potentially provide the means to destabilize other reaches of 
channel or further undermine existing levee protection. 

Because the local sponsor may have significant concerns over the potential implementation of 
the flood inundation reduction plan portion of the NED plan, it may be necessary to develop a 
Locally-Preferred Plan.  The local sponsor and stakeholders are unprepared to provide a 
definitive assessment of their needs at this time.  Due to the high profile of this plan and its 
included projects, it may require considerable effort and time before that plan is forthcoming.  
This provides all the more impetus to studying these issues in a follow-on phase. 

Matrices illustrating the key components of the trade-off analysis for flood control and 
ecosystem restoration are provided on the following pages. 
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Table 39 Flood Control Trade-off Matrix 
Issue 

Addressed 
Measure 
Involved 

Benefits 
Exceed 
Costs? 

Engr. 
Feasible? 

Env. 
Feasible? 

Flooding 
Effect Water Quality Air Quality Noise Conditions Hazardous, 

Toxic Wastes Vegetation 

No Action 
 

NA NA NA Damages >$10 
mil annually 

Continued 
Decline 

No Effect No Effect No Effect Declining Quality 
& Extent 

FC-2 No No Yes Not completely 
addressed 

Temporary 
Decline (Constrct) 

Temporary 
Decline (Constrct) 

Temporary Increase 
(Constrct) 

Unknown but not 
expected 

Minimal 

FC-3 No No Yes Not completely 
addressed 

Temporary 
Decline (Constrct) 

Temporary 
Decline 

(Constrct) 

Temporary Increase 
(Constrct) 

Unknown but not 
expected 

Moderate at basin 
site 

FC-4 No No Yes Not completely 
addressed 

Temporary 
Decline (Constrct) 

Temporary 
Decline 

(Constrct) 

Temporary Increase 
(Constrct) 

Unknown but not 
expected 

Moderate at basin 
site 

FC-5 No No Yes Not completely 
addressed 

Temporary 
Decline (Constrct) 

Temporary 
Decline (Constrct) 

Temporary Increase 
(Constrct) 

Unknown but not 
expected 

Moderate at basin 
sites 

FC-6 No Yes Yes Not completely 
addressed 

Temporary 
Decline (Constrct) 

Temporary 
Decline (Constrct) 

Temporary Increase 
(Constrct) 

Unknown but not 
expected 

Moderate along 
channel 

FC-7 Yes Yes Yes Now minimal Temporary 
Decline (Constrct) 

Temporary 
Decline (Constrct) 

Temporary Increase 
(Constrct) 

Unknown but not 
expected 

Minimal 

FC-8 Yes Yes Yes Now minimal Temporary 
Decline (Constrct) 

Temporary 
Decline (Constrct) 

Temporary Increase 
(Constrct) 

Unknown but not 
expected 

Moderate at basin 
site 

FC-9 Yes Yes Yes Now Minimal Temporary 
Decline (Constrct) 

Temporary 
Decline (Constrct) 

Temporary Increase 
(Constrct) 

Unknown but not 
expected 

Moderate at basin 
site 

FC-10 Yes Yes Yes Now minimal Temporary 
Decline (Constrct) 

Temporary 
Decline (Constrct) 

Temporary Increase 
(Constrct) 

Unknown but not 
expected 

Moderate at basin 
sites 

CS-1 Yes Yes Yes Protects to 25-
year 

Temporary 
Decline (Constrct) 

Temporary 
Decline (Constrct) 

Temporary Increase 
(Constrct) 

Unknown but not 
expected 

Minimal 

CS-1a Yes Yes Yes Protects to 25-
Year 

Temporary 
Decline (Constrct) 

Temporary 
Decline (Constrct) 

Temporary Increase 
(Constrct) 

Unknown but not 
expected 

Minimal 

CS-2 Yes Yes Yes Protects to 25-
year 

Temporary 
Decline (Constrct) 

Temporary 
Decline (Constrct) 

Temporary Increase 
(Constrct) 

Unknown but not 
expected 

Minimal 

CS-2a Yes Yes Yes Protects to 25-
year 

Temporary 
Decline (Constrct) 

Temporary 
Decline (Constrct) 

Temporary Increase 
(Constrct) 

Unknown but not 
expected 

Minimal 
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Table 40 Flood Control Trade-off Matrix (continued) 
Issue 

Addressed 
Measure 
Involved 

Wildlife 
Endangered 
Threatened 

Species 

Cultural 
Resources Aesthetics Employment

/Labor 

Business, 
Govt. 

Activity 

Public Health, 
Safety 

Public 
Facilities Recreation 

No Action 
 

Declining Quality 
& Diversity 

Declining 
Habitat 

No Effect No Effect No Effect Continued 
Loss of 
Public $ 

Continued 
Threat to 

Safety 

Continued 
Threat 

Continued 
Damage to 
Recreation 

FC-2 Blocks trans-
channel migration 

Unknown Currently 
Unknown 

Large impact to 
channel areas 

Temporary 
Employment 

Temporary 
Increase 

Increase in 
Safety 

Improvement Currently 
Unknown 

FC-3 May affect T&E 
species 

May affect 
T&E species 

May affect 
known sites 

Lesser impacts 
expected 

Temporary 
Employment 

Temporary 
Increase 

Improved 
Safety 

Improvement Currently 
Unknown 

FC-4 May affect T&E 
species 

May affect 
T&E species 

May affect 
known sites 

Lesser impacts 
expected 

Temporary 
Employment 

Temporary 
Increase 

Improved 
Safety 

Improvement Currently 
Unknown 

FC-5 May affect T&E 
species 

May affect 
T&E species 

May affect 
known sites 

Lesser impacts 
expected 

Temporary 
Employment 

Temporary 
Increase 

Improved 
Safety 

Improvement Currently 
Unknown 

FC-6 May affect T&E 
species 

May affect 
T&E species 

May affect 
known sites 

Lesser impacts 
expected 

Temporary 
Employment 

Temporary 
Increase 

Improved 
Safety 

Improvement Currently 
Unknown 

FC-7 Blocks trans-
channel migration 

Unknown Not expected Large impact to 
channel areas 

Temporary 
Employment 

Temporary 
Increase 

Improved 
Safety 

Improvement Currently 
Unknown 

FC-8 May affect T&E 
species 

May affect 
T&E species 

May affect 
known sites 

Lesser impacts 
expected 

Temporary 
Employment 

Temporary 
Increase 

Improved 
Safety 

Improvement Currently 
Unknown 

FC-9 May affect T&E 
species 

May affect 
T&E species 

May affect 
known sites 

Lesser impacts 
expected 

Temporary 
Employment 

Temporary 
Increase 

Improved 
Safety 

Improvement Currently 
Unknown 

FC-10 May affect T&E 
species 

May affect 
T&E species 

May affect 
known sites 

Lesser impacts 
expected 

Temporary 
Employment 

Temporary 
Increase 

Improved 
Safety 

Improvement Currently 
Unknown 

CS-1 Minimal Not expected 
to impact 

Not expected 
to impact 

Not expected to 
impact 

Temporary 
Employment 

Temporary 
Increase 

Improved 
Safety 

Improvement Currently 
Unknown 

CS-1a Minimal Not expected 
to impact 

Not expected 
to impact 

Not expected to 
impact 

Temporary 
Employment 

Temporary 
Increase 

Improved 
Safety 

Improvement Currently 
Unknown 

CS-2 Minimal Not expected 
to impact 

Not expected 
to impact 

Not expected to 
impact 

Temporary 
Employment 

Temporary 
Increase 

Improved 
Safety 

Improvement Currently 
Unknown 

CS-2a Minimal Not expected 
to impact 

Not expected 
to impact 

Not expected to 
impact 

Temporary 
Employment 

Temporary 
Increase 

Improved 
Safety 

Improvement Currently 
Unknown 
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Table 40 Ecosystem Restoration Trade-off Matrix 
Issue 

Addressed 
Measure 
Involved 

Benefits 
Exceed 
Costs? 

Engr. 
Feasible? 

Env. 
Feasible? 

Flooding 
Effect Water Quality Air Quality Noise Conditions 

Hazardou
s, Toxic 
Wastes 

Vegetation 

No Action 
 

NA NA NA Minimal 
Impact 

General Decline 
in Quality 

No Effect No Effect Unknown Declining Quality 
& Extent 

ER-1 No Yes Yes Minimal 
Impact 

May Reduce 
NO3&PO4 

Temporary Decline 
(Construc) 

Temporary Decline 
(Construc) 

Unknown Improved Extent 
& Diversity 

ER-2 Yes Yes Yes Minimal 
Impact 

May Reduce 
NO3&PO4 

Temporary Decline 
(Construc) 

Temporary Decline 
(Construc) 

Unknown Improved Extent 
& Diversity 

ER-3 Yes Yes Yes Minimal 
Impact 

May Reduce 
NO3&PO4 

Temporary Decline 
(Construc) 

Temporary Decline 
(Construc) 

Unknown Improved Extent 
& Diversity 

ER-4 Yes Yes Yes Minimal 
Impact 

May Reduce 
NO3&PO4 

Temporary Decline 
(Construc) 

Temporary Decline 
(Construc) 

Unknown Improved Extent 
& Diversity 

ER-5 Yes Yes Yes Minimal 
Impact 

Improve Temp, 
DO, Turbidity 

Temporary Decline 
(Construc) 

Temporary Decline 
(Construc) 

Unknown Improved Extent 
& Diversity 

ER-6 Yes Yes Yes Minimal 
Impact 

Improve Temp, 
DO, Turbidity 

Temporary Decline 
(Construc) 

Temporary Decline 
(Construc) 

Unknown Improved Extent 
& Diversity 

ER-7 Yes Yes Yes Minimal 
Impact 

Improve Temp, 
DO, Turbidity 

Temporary Decline 
(Construc) 

Temporary Decline 
(Construc) 

Unknown Improved Extent 
& Diversity 

ER-8 No Yes Yes Minimal 
Impact 

Improve Temp, 
DO, Turbidity 

Temporary Decline 
(Construc) 

Temporary Decline 
(Construc) 

Unknown Improved Extent 
& Diversity 

ER-9 No Yes Yes Minimal 
Impact 

Improve Temp, 
DO, Turbidity 

Temporary Decline 
(Construc) 

Temporary Decline 
(Construc) 

Unknown Improved Extent 
& Diversity 

ER-10 No Yes Yes Minimal 
Impact 

Improve Temp, 
DO, Turbidity 

Temporary Decline 
(Construc) 

Temporary Decline 
(Construc) 

Unknown Improved Extent 
& Diversity 

ER-11 No Yes Yes Minimal 
Impact 

Unknown Temporary Decline 
(Construc) 

Temporary Decline 
(Construc) 

Unknown Improved Extent 
& Diversity 
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Table 41 Ecosystem Restoration Trade-off Matrix (continued) 
Issue 

Addressed 
Measure 
Involved 

Wildlife 
Endangered 
Threatened 

Species 

Cultural 
Resources Aesthetics Employment/ 

Labor 
Business, Govt. 

Activity 

Public 
Health-
Safety 

Public 
Facilities Recreation 

No Action 
 

Declining 
Quality & 
Diversity 

Declining Habitat No Effect No Effect No Effect No Effect No Effect May 
Increase 

No Effect 

ER-1 Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

Temporary Increase 
(Construc) 

Temporary Increase 
(Construc) 

No Effect No 
Effect 

No Effect 

ER-2 Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

Temporary Increase 
(Construc) 

Temporary Increase 
(Construc) 

No Effect No 
Effect 

No Effect 

ER-3 Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

Temporary Increase 
(Construc) 

Temporary Increase 
(Construc) 

No Effect No 
Effect 

No Effect 

ER-4 Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

Temporary Increase 
(Construc) 

Temporary Increase 
(Construc) 

No Effect No 
Effect 

No Effect 

ER-5 Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

Temporary Increase 
(Construc) 

Temporary Increase 
(Construc) 

No Effect No 
Effect 

No Effect 

ER-6 Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

Temporary Increase 
(Construc) 

Temporary Increase 
(Construc) 

No Effect No 
Effect 

No Effect 

ER-7 Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

Temporary Increase 
(Construc) 

Temporary Increase 
(Construc) 

No Effect No 
Effect 

No Effect 

ER-8 Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

Temporary Increase 
(Construc) 

Temporary Increase 
(Construc) 

No Effect No 
Effect 

No Effect 

ER-9 Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

Temporary Increase 
(Construc) 

Temporary Increase 
(Construc) 

No Effect No 
Effect 

No Effect 

ER-10 Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

Temporary Increase 
(Construc) 

Temporary Increase Unknown No 
Effect 

No Effect 

ER-11 Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

Temporary Increase 
(Construc) 

Temporary Increase Unknown No 
Effect 

No Effect 
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Table 41 Other Measures Trade-off Matrix 
Issue Addressed 

Measure 
Involved 

Benefits 
Exceed 
Costs? 

Engr. 
Feasible? 

Env. 
Feasible? 

Flooding 
Effect Water Quality Air Quality Noise 

Conditions 

Hazardou
s, Toxic 
Wastes 

Vegetation 

No Action 
 

NA NA NA Minimal 
Impact 

General Decline in 
Quality 

No Effect No Effect Unknown Declining Quality 
& Extent 

Watershed 
Education 

Yes Yes Yes Minimal 
Impact 

Expected Watershed 
Improvement 

Possible Effect No expected 
effect 

Unknown Improved Extent 
& Diversity 

Non-Point Source 
Public Awareness 

Plan 

Yes Yes Yes Minimal 
Impact 

Expected Watershed 
Improvement 

No expected 
effect 

No expected 
effect 

Unknown Improved Extent 
& Diversity 

Water Quality 
Wetlands 

Unknown Yes Yes Minimal 
Impact 

Expected downstream 
benefit 

No expected 
effect 

No expected 
effect 

Unknown Improved Extent 
& Diversity 

On-site 
Biofiltration 

Unknown Yes Yes Minimal 
Impact 

Expected downstream 
benefit 

No expected 
effect 

No expected 
effect 

Unknown Improved Extent 
& Diversity 

Landscape 
Controls 

Yes Yes Yes Minimal 
Impact 

Expected downstream 
benefit 

No expected 
effect 

No expected 
effect 

Unknown Improved Extent 
& Diversity 

Enforce 
Ordinances 

Yes Yes Yes Minimal 
Impact 

Expected 
Improvement 

No expected 
effect 

No expected 
effect 

Unknown Improved Extent 
& Diversity 

Retrofitting 
Drainage 

Unknown Yes Yes Minimal 
Impact 

Expected downstream 
benefit 

Possible effect No expected 
effect 

Unknown Improved Extent 
& Diversity 

BMP Monitoring, 
Evaluation 

Unknown Yes Yes Minimal 
Impact 

Expected 
Improvement 

Possible effect No expected 
effect 

Unknown Improved Extent 
& Diversity 

Exotic Species 
Eradication 

Unknown Yes Yes Minimal 
Impact 

Unknown Temporary 
during removal 

No expected 
effect 

Unknown Improved Extent 
& Diversity 

 

0009726



 

San Juan Creek Watershed Management Study  Watershed Management Plan 
Orange County, California  August 2002 
 8-9  

Table  43 Other Measures Trade-off Matrix (continued) 
Issue Addressed 

Measure 
Involved 

Wildlife 
Endangered 
Threatened 

Species 

Cultural 
Resources Aesthetics Employment/

Labor 
Business/Govt. 

Activity 

Public 
Health-
Safety 

Public 
Facilities Recreation 

No Action 
 

Declining 
Quality & 
Diversity 

Declining Habitat No Effect No Effect No Effect No Effect No Effect May 
Increase 

No Effect 

Watershed 
Education 

Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

No expected 
effect 

No expected 
effect 

No Effect No Effect No Effect 

Non-Point Source 
Public Awareness 

Plan 

Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

No expected 
effect 

No expected 
effect 

No Effect No Effect No Effect 

Water Quality 
Wetlands 

Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

No expected 
effect 

No expected 
effect 

No Effect No Effect No Effect 

On-site 
Biofiltration 

Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

No expected 
effect 

No expected 
effect 

No Effect No Effect No Effect 

Landscape 
Controls 

Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

No expected 
effect 

No expected 
effect 

No Effect No Effect No Effect 

Enforce 
Ordinances 

Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

No expected 
effect 

No expected 
effect 

No Effect No Effect No Effect 

Retrofitting 
Drainage 

Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

No expected 
effect 

No expected 
effect 

No Effect No Effect No Effect 

BMP Monitoring, 
Evaluation 

Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

No expected 
effect 

No expected 
effect 

No Effect No Effect No Effect 

Exotic Species 
Eradication 

Improved Extent 
& Diversity 

Improved Extent 
& Diversity 

Currently 
Unknown 

Increase in 
Quality 

Unknown Unknown No Effect No Effect No Effect 
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8.2 Description of the Watershed Management Plan 

The result of the iterative plan formulation process was the development of a recommended plan 
for watershed management in the San Juan Creek watershed.  The plan considered the effects of 
a broad array of measures and alternatives that provide solutions to the many problems impacting 
the watershed.  The selection process takes into account cost-effectiveness, ecosystem benefits, 
and impacts and benefits to a broad array of other resources and entities. 

The watershed management plan integrates elements for the reduction of flood damages, 
restoration of degraded ecosystems, an initial plan for water quality improvement, and other 
measures to enhance watershed health.  This section provides a summary of the alternatives 
recommended for implementation under the watershed management plan for the San Juan Creek 
watershed. 

8.2.1 Flood Damage Reduction 

The study effort has identified a potential Federal interest in flood damage reduction.  This study 
identified the potential NED plan for flood damage reduction, as defined by its maximization of 
potential net benefits.  The NED plan consists of a floodwall extension to existing levees on San 
Juan and Trabuco Creeks (FC-7), with a limited channel stabilization element on both to ensure 
long-term integrity in the face of the existing channel degradation problem.  However, despite 
the identification of this NED plan, this plan may never be pursued. 

It is recommended that further study be undertaken on the flood control/channel stabilization 
plan for the watershed.  This study should take the form of a “spin-off” feasibility study that will 
serve as the decision document to be forwarded to Congress as the vehicle to obtain funding.  If 
the local sponsor finds the floodwall portion of the NED plan for flood damage reduction 
unacceptable due to its impacts on aesthetic quality (due to excessive height and intrusive 
qualities), impacts to recreation, and other aspects, they may wish to focus additional study on 
the development of a Locally Preferred Plan (LPP). An optimization of the floodwall/channel 
stabilization plan should be carried out, for the purposes of establishing the cost-sharing that 
might be applied to a locally-preferred plan.  That LPP has not yet been agreed upon, but will 
likely include detention components as an offset for the increased floodwall height of the NED 
plan.  The local sponsor is highly supportive of the efforts so far, and is supportive of the NED 
channel stabilization plan element. 
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8.2.2 Ecosystem Restoration 

The study has identified a package of eight ecosystem restoration measures (ER-1 through 7 and 
ER-9) as having high potential benefits.  One of these (ER-1) may be unsupported by the local 
sponsor, but its primary purpose may be achieved by other means.  The package of measures 
were combined as a comprehensive alternative for ecosystem restoration and should be 
optimized during a “spin-off” study to combine flood damage reduction, ecosystem restoration, 
and incidental recreation. 

8.2.3 Water Quality Improvement 

The study evaluated a number of water quality improvement measures. While evaluation of these 
does not lend itself to justification by economic or environmental benefit quantification, the 
subjective approach taken resulted in the judgment that a package of measures consisting of 
watershed education, non-point source awareness campaigns, water quality improvement 
wetlands, landscape controls, and biofiltration will yield the greatest benefit for the costs. 

  
Table 42 Priority Ranking of Measures for Water Quality Improvement Benefit 

Watershed Measure Ranking 
Watershed Education 1 
Non-point Source Public Awareness Plan 2 
Water Quality Wetlands Construction 3 
On-Site Biofiltration/Infiltration Treatment 4 
Landscape Controls to Reduce Water, Fertilizer, Pesticide Application 5 
Enforcement of Ordinances Related to Pet Wastes 6 
Ecosystem/Habitat Restoration 7-10 
Retrofitting of Existing Drainage BMP 11 
BMP Monitoring and Evaluation 12 

 

8.3 Watershed Management Plan Elements – Summary of Benefits and Costs 

This section provides summaries of each of the watershed management plan elements for the San 
Juan Watershed Study.  Each summary, as shown in Table 43, provides a general description of 
the elements, a summary of benefits and costs, a list of potential agencies for implementation, 
and a qualitative assessment of implementation priority.  The implementation priority is based 
upon professional judgment of the study team on the immediacy of need, dependence of each 
element on the implementation of other elements, and estimates of costs and benefits. 
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Table 43 Benefits, Costs, Implementation, and Priority 

Element 1: San Juan Creek Flood Damage Reduction (Alternatives FC-7 or LPP, 
and CS1a and CS-2a) 

Description: 

 
Located on the Reaches of San Juan Creek between Interstate 5 and the 
Pacific Ocean, and Trabuco Creek between Del Obispo and its confluence 
with San Juan Creek. 
 
Includes: 
• Floodwalls (NED) or combination of floodwalls and detention (LPP) 

to reduce inundation damage; 
• Grade stabilization of invert over same area to prevent failure of levees 

and restore grade for ecosystem integrity; and 
• Replacement of 3 bridges to increase capacity. 
 

Summary of Benefits and 
Costs: 

 
Potential annual net benefits of $925,020 for CS-1a, $450,580 for CS-2a, 
and $626,770 for FC-2. 
 
Annualized cost of $189,750 for CS-1a, $240,500 for CS-2a, and $943,200 
for FC-2.   
 
Additional environmental benefits not quantifiable in the benefit 
calculations include restoration of habitat connectivity (through fish 
passage incorporation) and temperature reductions associated with 
increased aeration of flow. 
 

Potential Agencies for 
Implementation: 

U.S. Army Corps of Engineers Los Angeles District (General 
Investigation), State, and Local Agencies 

Immediate Short-Term Long-Term Priority Ranking:  ����  
 

Element 2: San Juan Creek Ecosystem Restoration  

Description: 

 
Ecosystem restoration: Excavation of additional area for riparian habitat 
restoration, restoration of native species, revegetation efforts, creation of 
backwater and wetlands areas; restoration of upland buffer zone to ensure 
minimization of outside impacts.  Alternative would restore at number of 
sites spread along riparian corridor to enhance connectivity and fish 
passage. 
 

Summary of Benefits and 
Costs: 

  
Potential costs of $151,445 to $281,483 per unit of habitat increased over 
existing condition.  Potential benefit realized by improvement of 31% to 
336% improvement over existing conditions.  NER plan will provide 
important connectivity from headwaters to ocean, will provide resting 
havens, and important riparian, wetland, and upland habitat improvements. 
 

Potential Agencies for 
Implementation: U.S. Army Corps of Engineers, State and local agencies. 

Immediate Short-Term Long-Term Priority Ranking:  �  
 

0009730



 

San Juan Creek Watershed Management Study  Watershed Management Plan 
Orange County, California  August 2002 
 8-13  

Element 3: Water Quality Improvement Measures 

Description: 

 
Watershed-wide education, awareness campaigns, constructed wetlands, 
landscape control, and biofiltration. 
 

Summary of Benefits and 
Costs: 

 
Costs for this component are undetermined and would vary based upon the 
intensity of the program to be developed. 
 

Potential Agencies for 
Implementation: State and Local Agencies 

Immediate Short-Term Long-Term Priority Ranking:  �  
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Section Nine 

IMPLEMENTATION AND MONITORING 

This section outlines how the recommended plan should be implemented, and how watershed 
problems should be monitored, both for existing issues, and after construction of alternative 
plans. 

9.1 Implementation 

Elements of the recommended Watershed Management Plan (WMP) must be implemented in a 
logical order.  There are some alternative plans that rely on the existence of others to function.  
There are also issues that need to dealt with, evaluated, and decisions made regarding the pursuit 
of others prior to implementation. 

9.1.1 The First Year 

First and foremost, the County, as local sponsor for the plan, must continue to seek 
Congressional support to pursue the “spin-off” studies needed to get Federal funding for 
construction of the San Juan Creek Flood Damage Reduction and Ecosystem Restoration project.  
Once this support is obtained, and funding allocated, the additional studies may take place that 
will allow optimization of the plan and completion of the report to Congress that will allow 
construction of the largest and most important element of the plan to reduced flood damage and 
initiate ecosystem restoration. 

Second, application of Best Management Practices, where these are not being uniformly applied, 
should be pursued.  Recommendation at the local level of the BMP portion of the WMP should 
occur following the completion, and approval, of this report. 

Third, pursuit of water quality testing, monitoring, and most importantly, intelligent 
interpretation of results, must continue.  The County has a long-term plan for addressing the 
water quality issue.  The problem is that the science of tracking and solving water quality 
problems is an extremely expensive proposition.  One must remember that water quality 
problems have always been with us, and that solutions will take time, reevaluation, and more 
money than may be available at any one time. 
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Fourth, a campaign for exotic species eradication should be undertaken.  Measures must begin in 
the upstream-most areas of the watershed to prevent reinfestation of cleared reaches.  This 
campaign need not address areas that may be involved in construction of structural measures 
downstream, unless later determine that construction activities will not occur.  The campaign 
must be largely complete for areas upstream of construction reaches prior to initiation of 
construction.  Funding for implementation of exotic species eradication may be obtained through 
mitigation for on-going projects, mitigation for unpermitted regulatory actions, or other means.  
For good sources of information on additional funding sources see Section 7.0 of the Exotic 
Species Removal Plan (Potential Funding Sources) and the EPA website on watershed funding 
sources. 

Fifth, a Watershed Education Plan would be a valuable, and long-term asset to the communities 
in the watershed.  Funding for this program may be sought at the State level, but also through 
contributions from schools of higher learning, philanthropic organizations, and others.  Although 
this is a long-term measure, there is no better time than the present to get the ball rolling. 

Lastly, the continued participation of the County, cities, water districts, and others in a long-term 
stewardship program is encouraged.  After the study is completed, it is imperative that concerned 
parties continue to monitor progress, ensure that efforts are achieving their objectives, and that 
new problems are dealt with in a timely, non-confrontational manner. 

9.1.2 The Next Few Years 

First, completion of the “spin-off” study needed for Congressional authorization of the San Juan 
Creek Flood Damage Reduction and Ecosystem Restoration project.  This project functions as 
the keystone for several upstream plans, but is also the most critical element of the damage 
reduction, stabilization and restoration effort in this watershed.  Completion of this study should 
be targeted for fiscal year 2004. 

Second, water quality wetlands and treatment projects:  It is anticipated that in the next few 
years, testing will indicate numerous “hot spots” of bacterial exceedances in the watershed.  
Implementation of the water quality monitoring program will point out areas of greatest need, 
particularly after the results of recent water quality improvement projects begin to accumulate.  It 
is likely that testing may change priorities, and that existing priority sites may give way to higher 
priority sites, depending on results.  Given that application of demands by water quality 
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oversight agencies will likely require cities and the County to direct more effort at sites not yet 
determined to be problem areas, this campaign may operate independently of any other efforts, 
and are not dependent on any alternative plans discussed here.  Regardless, plans for water 
quality improvement should be pursued.   

Third, erosion sites on San Juan Creek and tributaries must be monitored, and if warranted, funds 
directed toward treatment.  Alternately, a request may be issued from the city in which the 
problem resides to the Corps of Engineers for consideration as an emergency streambank erosion 
control project (Section 14), for which a letter to the Corps will be required.  The Corps will then 
study the site and determine if Federal participation is warranted.  These sites are not currently 
critical, although at least one site not discussed here may warrant immediate attention. 

9.1.3 For the Long Term 

First, long-term monitoring of performance for projects, BMPs, and other measures must occur.  
The process through which this might occur would be under the auspices of the stewardship 
program administered by the County.  This is discussed below. 

Second, continued pursuit of the funding needed for construction of the San Juan Creek Flood 
Damage Reduction and Ecosystem Restoration project must occur.  This will take the continued 
efforts of elected officials, particularly at the County and Congressional level, to ensure that this 
happens. 

9.2 Monitoring 

9.2.1 The First Year 

The initial recommendation for monitoring is the establishment of a County-lead stewardship 
program.  This program can act as the clearinghouse for data, a discussion forum, and decision-
making body for future efforts. It is recommended that each year, a one-day “state of the 
watershed meeting” be held.  At this meeting the participants go over general data and 
observations from the past year or two and assess what direction they are going in.  It should be 
considered an annual or biannual physical for the watershed.  Types of data they may monitor 
could include: 
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a. Water Quality; 
b. Exotic Species – It would be very simple to have someone document the extent of 

infestation of arundo and salt cedar and report on the success of removal efforts; 
c. 404 permits – Regulatory could easily provide a summary of 404 permits and mitigation 

projects in the watershed; 
d. Channel degradation trends – Establish key spots and do annual cross sections to monitor 

aggradation/degradation trends; 
e. Summary of wildlife surveys conducted each year – This would not entail funding any 

new species surveys, but would just be a compilation of new data (from whatever source) 
to make use of the available data; 

f. Summary of completed and proposed projects in the watershed and potential funding 
sources for future work.   Including restoration, enhancement, parks, infrastructure, etc.; 

g. Summary of annual flooding and/or erosion damages if any; 
h. Opportunities for watershed clean-up days and/or environmental education events. 

First, the County, as local sponsor for the plan, will be asked to continue water quality 
monitoring.  A sound basis for this monitoring will be established, and testing conducted.  
Analysis of the data will indicate areas of greatest need.  Future efforts may be prioritized and 
directed on the basis of what the monitoring indicates. 

Second, no less important than this monitoring will be monitoring of existing problem locations 
for issues other than water quality.  This will include the channel system on San Juan, Trabuco, 
Oso, and other creek systems.  Degradation of the system must be evaluated, at least every year.   

Third, evaluation of BMP performance will also be needed.  Misdirection of funding will impact 
problem treatment in other locations.  BMPs that fail to achieve the desired objective must be 
eliminated in favor of other measures.  This must be done on an iterative basis. Monitoring 
should occur on a yearly, or better, bi-annual basis. 

Fourth, monitoring of exotic species removal and eradication efforts must be conducted.  
Monitoring by university students as part of their curricula may be possible. Monitoring should 
occur on a yearly, or better, bi-annual basis. 

Fifth, monitoring of watershed education should occur.  Schools that teach material that lends 
itself to earth science laboratory participation might consider a long-term monitoring aspect to 
the curriculum.  Monitoring should occur on a yearly, or better, bi-annual basis. 
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9.2.2 For the Long Term 

Monitoring of project performance should continue.  This may involve site visits and potentially 
survey of the project sites, any new erosion control or bridge protection projects, and other water 
resource-related projects. 

Monitoring of water quality wetlands, erosion sites, and ecosystem restoration sites must 
continue in the long-term.  It is important to identify areas of need before large problems 
develop.  Monitoring of the situation on San Juan Creek in its downstream reaches is important, 
as continued scour of the channel, or vegetation die-off, may impact overall goals for the 
alternative. 

Long-term monitoring of performance for BMPs must occur.  The process through which this 
might occur would be under the auspices of the stewardship program administered by the 
County. 
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Section Ten 

PUBLIC AND AGENCY COORDINATION 

This study effort included extensive public and agency coordination.  The study effort involved 
the creation of a study team of technical and planning staff that met regularly (on a monthly or 
bi-monthly basis), and of a stakeholders' group which met on a monthly or bi-monthly basis, 
generally within the watershed.  The stakeholders’ group consisted of anyone that wished to 
attend, but regularly hosted members of the Surfrider Foundation, the Clean Water Now! 
Coalition, U.S. Fish and Wildlife Services, California Department of Fish and Game, the co-
sponsors, water districts, and City and County staff, concerned residents, the League of Women 
Voters, Orange County Department of Public Health, State Parks, Orange County Public 
Facilities and Resources Department, Orange County Planning, Supervisor Tom Wilson of the 
5th District, the San Diego Regional Water Quality Control Board, the Corps of Engineers, and 
others. 

Agency coordination and public input was very important in the plan formulation of measures, 
alternative plans, and plan selection.  A tremendous volume of opinion, data, insight, and 
oversight was provided by the above groups and individuals. 

Aside from the regular stakeholders meetings, several public information meetings were held, 
primarily at the beginning of the study effort.  These meetings solicited input, allowed venting of 
frustrations, explained the study process, and in later phases, disseminated findings of the 
numerous studies conducted. 

The public and agency interaction was a critical element of the process, and greatly contributed 
to a positive conclusion. 

It is anticipated that a public review of this document may be forthcoming.  Those results may be 
incorporated in the final document. 
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Section Eleven 

CONCLUSIONS 

The San Juan Creek Watershed study process has been a difficult and sometime contentious 
process.  The beginnings of this study extend back almost a decade.  It has only been through the 
involvement of a dedicated and committed group of individuals that this process resulted in such 
a detailed and well-analyzed package of recommendations. 

The watershed study process has been highly iterative.  Numerous times, the study team, local 
sponsor, and stakeholders have had to revise, reformulate, and reanalyze measures in an attempt 
to meet multiple objectives and satisfy numerous parties. 

The watershed study reveals the need for projects addressing flood damage reduction, channel 
stability, ecosystem restoration, water quality, education, and stewardship issues.  The 
recommendations attempt to balance these sometime competing needs with an approach that 
minimizes potential overlap, and instead allows alternative plans to compliment one another. 

Details on alternatives recommended for implementation are contained in Sections 7 through 10, 
on plan formulation, the watershed management plan, implementation, and monitoring.
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Section Twelve 

RECOMMENDATIONS 

Based on the information generated during the course of this study, particularly those unpaid 
individuals that took it on themselves to pursue these problems on their own time, the conclusion 
can be made that the San Juan Creek watershed is not in a proper state of balance. In fact, the 
study identified that several issues are such that if not addressed, will lead to increasingly greater 
losses to residents, environmental resources and economic activities. Most of the problems 
documented cannot be attributed to any one single entity, but rather are a result of the collective 
impacts of those of us who live, work or play in the watershed.   

Because of the inter-connected nature of all of the resources, and problems, no one plan will 
solve all issues.  Nor will a solution happen in the near term.  Addressing the problems of the 
watershed will be a long-term and costly enterprise.  This cooperative study recommends an 
array of structural and non-structural alternative plans, that when implemented together over 
time can help restore an environmentally sustainable, healthy, and economically viable 
watershed community. The burden of solving the problems in the watershed will be likely spread 
across numerous entities, requiring on-going cooperation and financial support. 

Based on the qualitative and quantitative findings of the feasibility study, it is recommended that 
the components of the watershed management plan be implemented (also discussed in Section 
11, Implementation). 

Recommendations for the San Juan Creek Watershed are as follows:  

The San Juan Creek watershed study effort identified numerous opportunities for improvement.  
These opportunities were developed into potential solutions.  Comparison of many potential 
solutions resulted in the elimination of many from further consideration.  This was done based on 
economic, environmental, engineering, societal, cultural, infrastructure, public acceptability, and 
other criteria.  A “trade-off” analysis was used, and is presented herein, to narrow down a field of 
potential solutions to the most cost-effective, least environmentally impacting, locally 
acceptable, and soundest engineering solutions possible.  Recommendations presented include 
those that address the flooding problem, channel instability, environmental degradation, water 
quality, and incidental water supply and recreation.  Recommendations are presented to 
encourage residents to modify behaviors that impact watershed health, to further study means to 
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reestablish fish passage on the mainstem of San Juan Creek to its headwaters areas, and to 
restore degraded riparian habitats at numerous locations throughout the watershed.  The goal of 
these recommendations is to establish a framework through which negative trends may be 
reversed, by which needed projects may be implemented, and by which means wise stewardship 
of the resource might be encouraged. 

Study of flood damage reduction measures indicates that no simple solution to flood damage 
caused by overtopping of the existing levee system can be identified at this time.  The long-term 
survivability of the existing levee system under conditions of increased floodflow depth or 
duration without channel stabilization measures in place makes an engineering solution to 
overtopping uncertain.  Measures addressing overtopping alone have also been demonstrated to 
be economically infeasible unless combined with other measures to ensure channel stability.  
This is because many potential damage categories would not be addressed by the addition of 
floodwalls, detention basins, or channel widening alone.  The watershed study identifies several 
measures that provide an economically and environmentally feasible solution to the problem of 
channel downcutting and instability.  Several upstream reaches of Trabuco Creek, and the 
adjoining downstream portion of Oso Creek, however, would require a large number of 
structures to reverse the degradational trend, and these solutions remain economically infeasible.  
While not economically supportable for Federal cost-sharing, stabilization of these reaches of 
Trabuco and Oso Creeks are still recommended for pursuit by local or regional interests.  This 
study effort does recommend a multi-purpose flood damage reduction/ecosystem restoration 
(including channel stabilization) alternative (FC-7) concentrating on the reaches of San Juan (SJ-
5 and SJ-6) and Trabuco Creeks (TR-7) that contain the highest potential in flood damage and 
ecosystem restoration alternatives (ER-2 through ER-7 and ER-9) that possess the highest 
potential for improvement of degraded environmental resources.  This alternative is identified as 
the National Economic Development/National Environmental Restoration (NED/NER) Plan, and 
is economically justified, minimally impacting environmentally, and sound from an engineering 
standpoint.  The ecosystem restoration alternative may be implemented either individually by 
measure or as a group, is highly productive environmentally, is integrated with the flood damage 
reduction/channel stabilization alternative recommended, and each measure of which is cost 
effective based on its potential benefits. 

Based on the studies conducted during this effort, the preliminary National Economic 
Development (NED) plan is Alternative FC-7, a multi-purpose flood damage reduction/channel 
stabilization plan.  This alternative consists of a combination of floodwalls on top of the existing 
levee system and grade stabilization of the downstream portions of San Juan and Trabuco 
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Creeks.  This project has a preliminary benefit to cost ratio of 8.3 to 1.  The annualized cost of 
this alternative (including interest during construction) is approximately $1,373,000.  The flood 
inundation and other damage reduction benefits to be realized by this project are approximately 
$11,446,000.  Net benefits realized are approximately $10,073,000 annually.  The National 
Ecosystem Restoration (NER) plan is identified of Alternatives ER-2 through 7 and ER-9.  This 
package of measures consists of purchase of riparian-related properties, excavation and 
recontouring, native vegetation re-establishment, and restoration of riparian, wetland, and upland 
habitats along San Juan Creek.  The costs of this restoration range from $151,000 to $281,000 
per habitat unit.  The identified NED/NER plan consists of both of these elements, as they were 
developed in concert, and are complimentary to one another.  The total cost of the NED/NER 
plan is $43,522,755, and would be cost-shared on a 65% Federal/35% Non-Federal basis, based 
on current guidance for Federal flood damage reduction/ecosystem restoration projects funded 
by Congress through the Corps of Engineers.  The potential Non-Federal share is anticipated to 
be approximately $15,233,000.  While a combined NED/NER plan has been identified, it is 
recognized that the local sponsor and residents of the watershed may not support the floodwall 
plan as designed.  The issues may be both as to aesthetics as well as impacts to existing 
recreation.  No Locally Preferred Plan (LPP) has been identified to date.  Therefore, the “spin-
off” phase will serve to both optimize the NED/NER plan, as well as fully develop the Locally 
Preferred Plan, if different. Because of the inseparability of the solutions for flood inundation 
reduction and channel stabilization, and the necessity of including the ecosystem restoration 
alternatives in the planning and design process for proper integration, the follow-on phase 
consisting of a “spin-off” study, should be authorized for the joint purposes of addressing flood 
damage reduction, channel stability, ecosystem restoration, and incidental recreation. 

Recommendations for the San Juan Creek Watershed are as follows:  

(1) Continue the County’s productive relationship with Congress to seek out and obtain 
funding for the “spin-off” phase of the Corps of Engineers feasibility study effort, 
focusing on optimization and finalization of flood damage reduction/channel stabilization 
alternative FC-7, ecosystem restoration alternatives ER-2 through 7 and ER-9, and 
recreation for the San Juan Creek watershed.  The remaining study effort is recommended 
for optimization of the alternative for flood damage reduction/channel stabilization, to 
determine the best method and spacing of channel grade stabilization, to further examine 
means to reduce the costs of the ecosystem restoration package, most notably by reducing 
real estate costs, and to examine in the context of the above alternatives what best means 
can be provided for recreation along the project reach.  Once these issues are resolved, 
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the cost allocation and apportionment can be applied to both NED/NER and Locally-
Preferred plans, and a recommendation can be made to Congress.  It is also recommended 
that a point-of-contact be appointed for this effort, with the goal of pursuing funding 
through construction through that office. 

(2) Implement Best Management Practices and other water quality treatment alternatives at 
the local and regional level. There remains a great deal of uncertainty regarding the 
sources and locations of bacterial contamination in the watershed and ocean nearshore 
zone.  It is strongly recommended that remaining study on water quality issues first focus 
on identifying both sources and locations of bacterial contamination before any large-
scale projects be considered.  It is very important to recognize that funding directed at 
treatment wetlands or other structural measures may yield a poor result if it not first 
understood exactly where, and from what the bacteria is produced.  Key amongst these 
issues is that of identifying human and non-human sources, as management of animal 
sources may be difficult, if not impossible. Focus initial follow-on efforts on the 
implementation of on-site biofiltration/infiltration treatment, landscape controls aimed at 
reduction of water, pesticide and fertilizer application, and enforcement of ordinances 
aimed at pet waste control.  Seek out and obtain grants to aid in these costly efforts from 
the Environmental Protection Agency, the State of California, and from other granting 
bodies. Further, the study team also recommends that the long-term effort must include 
evaluation of the effectiveness of existing BMPs, and adjustment as needed.  Once site-
specific information can be developed which indicates particular “hot spots”, treatment 
wetlands or directive water quality improvement “plants” may be implemented. 

(3) Strengthen the existing Water Quality Monitoring Program, building on existing testing 
activities by the County and others.  Expand the testing program to include testing sites 
based on results of prior testing.  For example, the systematic upstream extension of test 
sites based on downstream results should occur by first testing on immediate upstream 
tributaries or drainage systems, not by random coverage.  To do this will require both 
time and funding on a long-term basis.  A “shotgun” approach will not make best use of 
the limited resources currently available.  It is important to conduct regular testing, to 
thoroughly evaluate results, to determine appropriate actions based on that evaluation, 
and adjust the approach as needed. 

(4) Utilizing Exotic Species Eradication guidelines, establish a program for elimination of 
exotic species in watershed.  Critical in this program is the need to conduct initial 
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eradication efforts in an upstream-to-downstream approach.  It is recommended that a 
“pool” of funding be established, involving Corps of Engineers Regulatory Branch, State 
of California Department of Fish and Game, and other resource agencies, to address this 
program in a systematic manner.  Random eradication efforts have shown themselves to 
be ineffective, as upstream stands of exotics may re-infest areas cleared in prior efforts.  
Obtain funding through regulatory programs and other mitigation efforts, establish a 
schedule of activities that is broadly distributed by both hard and electronic media, and 
establish a plan of action for tributaries, then mainstem, including a long-term monitoring 
plan. 

(5) Develop a Watershed Education Program.  Establish objectives, goals, curricula, schools 
involved, teaching requirements, funding sources, and a teaching plan.  Develop and 
distribute the non-point source public awareness plan. 

(6) Establish a “watershed keeper” (steward) committee funded jointly by the County and 
cities that will coordinate, integrate and leverage programs and projects by cities, county, 
schools, universities, utility districts, public and private entities. This will guide 
implementation of the local action items (BMPs, conduct water quality monitoring, 
identify grants and corporate sponsors for special projects, organize volunteer efforts, 
etc.), and provide the means by which planning and implementation will occur once this 
initial study effort is complete. 

(7) Under the Corps of Engineers’ Section 14 Emergency Streambank Erosion Control study 
authority, investigate and prioritize treatment of erosion sites that would not be covered 
by implementation of the larger flood control and channel stabilization project. 

(8) Fully implement a watershed-wide monitoring program as part of the watershed 
stewardship program.  Monitor continuing problem areas; monitor project performance, 
monitor efficacy of established programs for Water Quality, Exotic Species, 404 permits, 
Channel degradation trends, wildlife surveys conducted each year, completed and 
proposed projects in the watershed, and annual flooding and/or erosion damages.  An 
annual or biannual “State of the Watershed” report could be issued, possibly on an 
Internet website, and by attachment to utility bills or other existing dissemination 
programs. 
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(9) Finally, create and distribute a “Refrigerator List” of ten things that can be done by 
individuals to improve watershed health.  These ten things can include phone numbers, 
points of contact, and recommendations regarding fertilizer and pesticide application, pet 
waste clean-up, recycling, wise water use, and other actions that can be done by everyone 
in the watershed.  The tone of the list should be friendly and informative, with features 
designed to catch the interest of individuals so that it does not become an additional piece 
of trash but is displayed prominently in the home.  It is the hope of the study team that 
more residents and visitors to the watershed might be encouraged to become involved.  
The first step is to catch their interest and convince them that they can contribute to the 
solutions. 

 

 

0009744



December 1997 769

Humans have long been fasci-
nated by the dynamism of
free-flowing waters. Yet we

have expended great effort to tame
rivers for transportation, water sup-
ply, flood control, agriculture, and
power generation. It is now recog-
nized that harnessing of streams and
rivers comes at great cost: Many
rivers no longer support socially val-
ued native species or sustain healthy
ecosystems that provide important
goods and services (Naiman et al.
1995, NRC 1992).

The extensive ecological degrada-
tion and loss of biological diversity
resulting from river exploitation is
eliciting widespread concern for con-
servation and restoration of healthy
river ecosystems among scientists and
the lay public alike (Allan and Flecker
1993, Hughes and Noss 1992, Karr
et al. 1985, TNC 1996, Williams et
al. 1996). Extirpation of species, clo-
sures of fisheries, groundwater deple-
tion, declines in water quality and
availability, and more frequent and
intense flooding are increasingly rec-
ognized as consequences of current
river management and development
policies (Abramovitz 1996, Collier
et al. 1996, Naiman et al. 1995). The
broad social support in the United
States for the Endangered Species
Act, the recognition of the intrinsic
value of noncommercial native spe-
cies, and the proliferation of water-
shed councils and riverwatch teams
are evidence of society’s interest in
maintaining the ecological integrity
and self-sustaining productivity of
free-flowing river systems.

Society’s ability to maintain and
restore the integrity of river ecosys-
tems requires that conservation and
management actions be firmly
grounded in scientific understand-

ing. However, current management
approaches often fail to recognize
the fundamental scientific principle
that the integrity of flowing water
systems depends largely on their natu-
ral dynamic character; as a result,
these methods frequently prevent suc-
cessful river conservation or restora-
tion. Streamflow quantity and tim-
ing are critical components of water
supply, water quality, and the eco-
logical integrity of river systems. In-
deed, streamflow, which is strongly
correlated with many critical physi-
cochemical characteristics of rivers,
such as water temperature, channel
geomorphology, and habitat diver-
sity, can be considered a “master
variable” that limits the distribution
and abundance of riverine species
(Power et al. 1995, Resh et al. 1988)
and regulates the ecological integrity
of flowing water systems (Figure 1).
Until recently, however, the impor-
tance of natural streamflow variabil-
ity in maintaining healthy aquatic
ecosystems has been virtually ignored
in a management context.

Historically, the “protection” of
river ecosystems has been limited in
scope, emphasizing water quality and
only one aspect of water quantity:
minimum flow. Water resources
management has also suffered from
the often incongruent perspectives
and fragmented responsibility of
agencies (for example, the US Army
Corps of Engineers and Bureau of
Reclamation are responsible for wa-
ter supply and flood control, the US
Environmental Protection Agency
and state environmental agencies for
water quality, and the US Fish &
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Wildlife Service for water-dependent
species of sporting, commercial, or
conservation value), making it diffi-
cult, if not impossible, to manage the
entire river ecosystem (Karr 1991).
However, environmental dynamism
is now recognized as central to sus-
taining and conserving native spe-
cies diversity and ecological integ-
rity in rivers and other ecosystems
(Holling and Meffe 1996, Hughes
1994, Pickett et al. 1992, Stanford et
al. 1996), and coordinated actions
are therefore necessary to protect
and restore a river’s natural flow
variability.

In this article, we synthesize exist-
ing scientific knowledge to argue that
the natural flow regime plays a critical
role in sustaining native biodiversity
and ecosystem integrity in rivers.
Decades of observation of the effects
of human alteration of natural flow
regimes have resulted in a well-
grounded scientific perspective on
why altering hydrologic variability
in rivers is ecologically harmful (e.g.,
Arthington et al. 1991, Castleberry
et al. 1996, Hill et al. 1991, Johnson
et al. 1976, Richter et al. 1997, Sparks
1995, Stanford et al. 1996, Toth 1995,
Tyus 1990). Current pressing demands
on water use and the continuing alter-
ation of watersheds require scientists
to help develop management proto-
cols that can accommodate economic
uses while protecting ecosystem func-
tions. For humans to continue to rely
on river ecosystems for sustainable
food production, power production,
waste assimilation, and flood con-
trol, a new, holistic, ecological per-

spective on water management is
needed to guide society’s interac-
tions with rivers.

The natural flow regime
The natural flow of a river varies on
time scales of hours, days, seasons,
years, and longer. Many years of
observation from a streamflow gauge
are generally needed to describe the
characteristic pattern of a river’s flow
quantity, timing, and variability—
that is, its natural flow regime. Com-
ponents of a natural flow regime can
be characterized using various time
series (e.g., Fourier and wavelet) and
probability analyses of, for example,
extremely high or low flows, or of
the entire range of flows expressed
as average daily discharge (Dunne
and Leopold 1978). In watersheds
lacking long-term streamflow data,
analyses can be extended statisti-
cally from gauged streams in the
same geographic area. The frequency
of large-magnitude floods can be es-
timated by paleohydrologic studies
of debris left by floods and by studies
of historical damage to living trees
(Hupp and Osterkamp 1985, Knox
1972). These historical techniques can
be used to extend existing hydrologic
records or to provide estimates of
flood flows for ungauged sites.

River flow regimes show regional
patterns that are determined largely
by river size and by geographic varia-
tion in climate, geology, topogra-
phy, and vegetative cover. For ex-
ample, some streams in regions with
little seasonality in precipitation ex-

hibit relatively stable hydrographs
due to high groundwater inputs (Fig-
ure 2a), whereas other streams can
fluctuate greatly at virtually any time
of year (Figure 2b). In regions with
seasonal precipitation, some streams
are dominated by snowmelt, result-
ing in pronounced, predictable run-
off patterns (Figure 2c), and others
lack snow accumulation and exhibit
more variable runoff patterns during
the rainy season, with peaks occur-
ring after each substantial storm
event (Figure 2d).

Five critical components of the
flow regime regulate ecological pro-
cesses in river ecosystems: the mag-
nitude, frequency, duration, timing,
and rate of change of hydrologic
conditions (Poff and Ward 1989,
Richter et al. 1996, Walker et al.
1995). These components can be used
to characterize the entire range of
flows and specific hydrologic phe-
nomena, such as floods or low flows,
that are critical to the integrity of
river ecosystems. Furthermore, by
defining flow regimes in these terms,
the ecological consequences of par-
ticular human activities that modify
one or more components of the flow
regime can be considered explicitly.

• The magnitude of discharge1 at any
given time interval is simply the
amount of water moving past a fixed
location per unit time. Magnitude
can refer either to absolute or to
relative discharge (e.g., the amount
of water that inundates a floodplain).
Maximum and minimum magnitudes
of flow vary with climate and water-
shed size both within and among
river systems.
• The frequency of occurrence refers
to how often a flow above a given
magnitude recurs over some speci-
fied time interval. Frequency of oc-
currence is inversely related to flow
magnitude. For example, a 100-year
flood is equaled or exceeded on aver-
age once every 100 years (i.e., a
chance of 0.01 of occurring in any
given year). The average (median)

Figure 1. Flow regime
is of central importance
in sustaining the eco-
logical integrity of flow-
ing water systems. The
five components of the
flow regime—magni-
tude, frequency, dura-
tion, timing, and rate
of change—influence
integrity both directly
and indirectly, through
their effects on other
primary regulators of
integrity. Modification
of flow thus has cas-
cading effects on the
ecological integrity of
rivers. After Karr 1991.

1Discharge (also known as streamflow, flow,
or flow rate) is always expressed in dimen-
sions of volume per time. However, a great
variety of units are used to describe flow,
depending on custom and purpose of charac-
terization: Flows can be expressed in near-
instantaneous terms (e.g., ft3/s and m3/s) or
over long time intervals (e.g., acre-ft/yr).
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flow is determined from a data series
of discharges defined over a specific
time interval, and it has a frequency
of occurrence of 0.5 (a 50% prob-
ability).
•The duration is the period of time
associated with a specific flow condi-
tion. Duration can be defined relative
to a particular flow event (e.g., a flood-
plain may be inundated for a specific
number of days by a ten-year flood),
or it can be a defined as a composite
expressed over a specified time period
(e.g., the number of days in a year
when flow exceeds some value).
•The timing, or predictability, of
flows of defined magnitude refers to
the regularity with which they occur.
This regularity can be defined for-
mally or informally and with refer-
ence to different time scales (Poff
1996). For example, annual peak flows
may occur with low seasonal predict-
ability (Figure 2b) or with high sea-
sonal predictability (Figure 2c).
•The rate of change, or flashiness,
refers to how quickly flow changes
from one magnitude to another. At
the extremes, “flashy” streams have
rapid rates of change (Figure 2b),
whereas “stable” streams have slow
rates of change (Figure 2a).

Hydrologic processes and the flow
regime. All river flow derives ulti-
mately from precipitation, but in any
given time and place a river’s flow is
derived from some combination of
surface water, soil water, and ground-
water. Climate, geology, topogra-
phy, soils, and vegetation help to
determine both the supply of water
and the pathways by which precipi-
tation reaches the channel. The wa-
ter movement pathways depicted in
Figure 3a illustrate why rivers in
different settings have different flow
regimes and why flow is variable in
virtually all rivers. Collectively, over-
land and shallow subsurface flow
pathways create hydrograph peaks,
which are the river’s response to
storm events. By contrast, deeper
groundwater pathways are respon-
sible for baseflow, the form of deliv-
ery during periods of little rainfall.

Variability in intensity, timing,
and duration of precipitation (as rain
or as snow) and in the effects of
terrain, soil texture, and plant evapo-
transpiration on the hydrologic cycle
combine to create local and regional

flow patterns. For example, high
flows due to rainstorms may occur
over periods of hours (for permeable
soils) or even minutes (for imperme-
able soils), whereas snow will melt
over a period of days or weeks, which
slowly builds the peak snowmelt
flood. As one proceeds downstream
within a watershed, river flow reflects
the sum of flow generation and rout-
ing processes operating in multiple
small tributary watersheds. The travel
time of flow down the river system,
combined with nonsynchronous tribu-
tary inputs and larger downstream
channel and floodplain storage ca-
pacities, act to attenuate and to
dampen flow peaks. Consequently,
annual hydrographs in large streams
typically show peaks created by wide-
spread storms or snowmelt events
and broad seasonal influences that
affect many tributaries together
(Dunne and Leopold 1978).

The natural flow regime organizes
and defines river ecosystems. In riv-
ers, the physical structure of the en-
vironment and, thus, of the habitat,
is defined largely by physical pro-
cesses, especially the movement of
water and sediment within the chan-
nel and between the channel and flood-
plain. To understand the biodiversity,
production, and sustainability of
river ecosystems, it is necessary to
appreciate the central organizing role
played by a dynamically varying
physical environment.

The physical habitat of a river
includes sediment size and heteroge-
neity, channel and floodplain mor-
phology, and other geomorphic fea-
tures. These features form as the
available sediment, woody debris,
and other transportable materials are
moved and deposited by flow. Thus,
habitat conditions associated with
channels and floodplains vary among

Figure 2. Flow histories based on long-term, daily mean discharge records. These
histories show within- and among-year variation for (a) Augusta Creek, MI, (b)
Satilla River, GA, (c) upper Colorado River, CO, and (d) South Fork of the
McKenzie River, OR. Each water year begins on October 1 and ends on September
30. Adapted from Poff and Ward 1990.

York: Replace with new
Fig. 2 ... supplied
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rivers in accordance with both flow
characteristics and the type and the
availability of transportable materials.

Within a river, different habitat
features are created and maintained
by a wide range of flows. For ex-
ample, many channel and floodplain
features, such as river bars and riffle–
pool sequences, are formed and main-
tained by dominant, or bankfull, dis-
charges. These discharges are flows
that can move significant quantities
of bed or bank sediment and that
occur frequently enough (e.g., every
several years) to continually modify
the channel (Wolman and Miller

1960). In many streams and rivers
with a small range of flood flows,
bankfull flow can build and main-
tain the active floodplain through
stream migration (Leopold et al.
1964). However, the concept of a
dominant discharge may not be ap-
plicable in all flow regimes (Wolman
and Gerson 1978). Furthermore, in
some flow regimes, the flows that
build the channel may differ from
those that build the floodplain. For
example, in rivers with a wide range
of flood flows, floodplains may ex-
hibit major bar deposits, such as
berms of boulders along the channel,

or other features that are left by
infrequent high-magnitude floods
(e.g., Miller 1990).

Over periods of years to decades,
a single river can consistently pro-
vide ephemeral, seasonal, and per-
sistent types of habitat that range
from free-flowing, to standing, to no
water. This predictable diversity of
in-channel and floodplain habitat
types has promoted the evolution of
species that exploit the habitat mo-
saic created and maintained by hy-
drologic variability. For many river-
ine species, completion of the life
cycle requires an array of different
habitat types, whose availability over
time is regulated by the flow regime
(e.g., Greenberg et al. 1996, Reeves
et al. 1996, Sparks 1995). Indeed,
adaptation to this environmental dy-
namism allows aquatic and flood-
plain species to persist in the face of
seemingly harsh conditions, such as
floods and droughts, that regularly
destroy and re-create habitat elements.

From an evolutionary perspective,
the pattern of spatial and temporal
habitat dynamics influences the rela-
tive success of a species in a particu-
lar environmental setting. This habi-
tat template (Southwood 1977),
which is dictated largely by flow
regime, creates both subtle and pro-
found differences in the natural his-
tories of species in different segments
of their ranges. It also influences
species distribution and abundance,
as well as ecosystem function (Poff
and Allan 1995, Schlosser 1990,
Sparks 1992, Stanford et al. 1996).
Human alteration of flow regime
changes the established pattern of
natural hydrologic variation and dis-
turbance, thereby altering habitat
dynamics and creating new condi-
tions to which the native biota may
be poorly adapted.

Human alteration of
flow regimes
Human modification of natural hy-
drologic processes disrupts the dy-
namic equilibrium between the move-
ment of water and the movement of
sediment that exists in free-flowing
rivers (Dunne and Leopold 1978).
This disruption alters both gross-
and fine-scale geomorphic features
that constitute habitat for aquatic
and riparian species (Table 1). After

Figure 3. Stream valley cross-sections at various locations in a watershed illustrate basic
principles about natural pathways of water moving downhill and human influences on
hydrology. Runoff, which occurs when precipitation exceeds losses due to evaporation
and plant transpiration, can be divided into four components (a): overland flow (1) occurs
when precipitation exceeds the infiltration capacity of the soil; shallow subsurface
stormflow (2) represents water that infiltrates the soil but is routed relatively quickly to
the stream channel; saturated overland flow (3) occurs where the water table is close to
the surface, such as adjacent to the stream channel, upstream of first-order tributaries,
and in soils saturated by prior precipitation; and groundwater flow (4) represents
relatively deep and slow pathways of water movement and provides water to the stream
channel even during periods of little or no precipitation. Collectively, overland and
shallow subsurface flow pathways create the peaks in the hydrograph that are a river’s
response to storm events, whereas deeper groundwater pathways are responsible for
baseflow. Urbanized (b) and agricultural (c) land uses increase surface flow by increasing
the extent of impermeable surfaces, reducing vegetation cover, and installing drainage
systems. Relative to the unaltered state, channels often are scoured to greater depth by
unnaturally high flood crests and water tables are lowered, causing baseflow to drop.
Side-channels, wetlands, and episodically flooded lowlands comprise the diverse flood-
plain habitats of unmodified river ecosystems (d). Levees or flood walls (e) constructed
along the banks retain flood waters in the main channel and lead to a loss of floodplain
habitat diversity and function. Dams impede the downstream movement of water and can
greatly modify a river’s flow regime, depending on whether they are operated for storage
(e) or as “run-of-river,” such as for navigation (f).
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such a disruption, it may take centu-
ries for a new dynamic equilibrium
to be attained by channel and flood-
plain adjustments to the new flow
regime (Petts 1985); in some cases, a
new equilibrium is never attained,
and the channel remains in a state of
continuous recovery from the most
recent flood event (Wolman and
Gerson 1978). These channel and
floodplain adjustments are some-
times overlooked because they can
be confounded with long-term re-
sponses of the channel to changing
climates (e.g., Knox 1972). Recogni-
tion of human-caused physical
changes and associated biological
consequences may require many
years, and physical restoration of
the river ecosystem may call for dra-
matic action (see box on the Grand
Canyon flood, page 774).

Dams, which are the most obvi-
ous direct modifiers of river flow,
capture both low and high flows for
flood control, electrical power gen-
eration, irrigation and municipal
water needs, maintenance of recre-
ational reservoir levels, and naviga-

tion. More than 85% of the inland
waterways within the continental
United States are now artificially
controlled (NRC 1992), including
nearly 1 million km of rivers that are
affected by dams (Echeverria et al.
1989). Dams capture all but the fin-
est sediments moving down a river,
with many severe downstream con-
sequences. For example, sediment-
depleted water released from dams
can erode finer sediments from the
receiving channel. The coarsening of
the streambed can, in turn, reduce
habitat availability for the many
aquatic species living in or using
interstitial spaces. In addition, chan-
nels may erode, or downcut, trigger-
ing rejuvenation of tributaries, which
themselves begin eroding and mi-
grating headward (Chien 1985, Petts
1984). Fine sediments that are con-
tributed by tributaries downstream
of a dam may be deposited between
the coarse particles of the streambed
(e.g., Sear 1995). In the absence of
high flushing flows, species with life
stages that are sensitive to sedimen-
tation, such as the eggs and larvae of

many invertebrates and fish, can suf-
fer high mortality rates.

For many rivers, it is land-use
activities, including timber harvest,
livestock grazing, agriculture, and
urbanization, rather than dams, that
are the primary causes of altered
flow regimes. For example, logging
and the associated building of roads
have contributed greatly to degrada-
tion of salmon streams in the Pacific
Northwest, mainly through effects
on runoff and sediment delivery
(NRC 1996). Converting forest or
prairie lands to agricultural lands
generally decreases soil infiltration
and results in increased overland
flow, channel incision, floodplain iso-
lation, and headward erosion of
stream channels (Prestegaard 1988).
Many agricultural areas were drained
by the construction of ditches or tile-
and-drain systems, with the result
that many channels have become en-
trenched (Brookes 1988).

These land-use practices, com-
bined with extensive draining of
wetlands or overgrazing, reduce re-
tention of water in watersheds and,

Table 1. Physical responses to altered flow regimes.

Source(s) of alteration Hydrologic change(s) Geomorphic response(s) Reference(s)

Dam Capture sediment moving Downstream channel erosion and Chien 1985, Petts 1984, 1985,
downstream tributary headcutting Williams and Wolman 1984

Bed armoring (coarsening) Chien 1985

Dam, diversion Reduce magnitude and frequency Deposition of fines in gravel Sear 1995, Stevens et al. 1995
of high flows

Channel stabilization and Johnson 1994, Williams and
narrowing Wolman 1984

Reduced formation of point bars, Chien 1985, Copp 1989,
secondary channels, oxbows, Fenner et al. 1985
and changes in channel planform

Urbanization, tiling, drainage Increase magnitude and frequency Bank erosion and channel widening Hammer 1972
of high flows

Downward incision and floodplain Prestegaard 1988
disconnection

Reduced infiltration into soil Reduced baseflows Leopold 1968

Levees and channelization Reduce overbank flows Channel restriction causing Daniels 1960, Prestegaard
downcutting et al. 1994

Floodplain deposition and Sparks 1992
erosion prevented

Reduced channel migration and Shankman and Drake 1990
formation of secondary channels

Groundwater pumping Lowered water table levels Streambank erosion and channel Kondolf and Curry 1986
downcutting after loss of vegetation
stability
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instead, route it quickly downstream,
increasing the size and frequency of
floods and reducing baseflow levels
during dry periods (Figure 3b; Leo-
pold 1968). Over time, these prac-
tices degrade in-channel habitat for
aquatic species. They may also iso-
late the floodplain from overbank
flows, thereby degrading habitat for
riparian species. Similarly, urban-
ization and suburbanization associ-
ated with human population expan-
sion across the landscape create
impermeable surfaces that direct
water away from subsurface path-
ways to overland flow (and often
into storm drains). Consequently,
floods increase in frequency and in-
tensity (Beven 1986), banks erode,
and channels widen (Hammer 1972),

and baseflow declines during dry pe-
riods (Figure 3c).

Whereas dams and diversions af-
fect rivers of virtually all sizes, and
land-use impacts are particularly evi-
dent in headwaters, lowland rivers
are greatly influenced by efforts to
sever channel–floodplain linkages.
Flood control projects have short-
ened, narrowed, straightened, and
leveed many river systems and cut
the main channels off from their flood-
plains (NRC 1992). For example,
channelization of the Kissimmee River
above Lake Okeechobee, Florida, by
the US Army Corps of Engineers
transformed a historical 166 km
meandering river with a 1.5 to 3 km
wide floodplain into a 90 km long
canal flowing through a series of five

impoundments, resulting in great loss
of river channel habitat and adjacent
floodplain wetlands (Toth 1995).
Because levees are designed to pre-
vent increases in the width of flow,
rivers respond by cutting deeper
channels, reaching higher velocities,
or both.

Channelization and wetland
drainage can actually increase the
magnitude of extreme floods, be-
cause reduction in upstream storage
capacity results in accelerated water
delivery downstream. Much of the
damage caused by the extensive
flooding along the Mississippi River
in 1993 resulted from levee failure as
the river reestablished historic con-
nections to the floodplain. Thus, al-
though elaborate storage dam and
levee systems can “reclaim” the
floodplain for agriculture and hu-
man settlement in most years, the
occasional but inevitable large floods
will impose increasingly high disas-
ter costs to society (Faber 1996). The
severing of floodplains from rivers
also stops the processes of sediment
erosion and deposition that regulate
the topographic diversity of flood-
plains. This diversity is essential for
maintaining species diversity on
floodplains, where relatively small
differences in land elevation result in
large differences in annual inunda-
tion and soil moisture regimes, which
regulate plant distribution and abun-
dance (Sparks 1992).

Ecological functions of the
natural flow regime
Naturally variable flows create and
maintain the dynamics of in-channel
and floodplain conditions and habi-
tats that are essential to aquatic and
riparian species, as shown schemati-
cally in Figure 4. For purposes of
illustration, we treat the components
of a flow regime individually, al-
though in reality they interact in
complex ways to regulate geomor-
phic and ecological processes. In de-
scribing the ecological functions as-
sociated with the components of a
flow regime, we pay particular at-
tention to high- and low-flow events,
because they often serve as ecologi-
cal “bottlenecks” that present criti-
cal stresses and opportunities for a
wide array of riverine species (Poff
and Ward 1989).

Since the Glen Canyon dam first began to store water in 1963, creating
Lake Powell, some 430 km (270 miles) of the Colorado River, including

Grand Canyon National Park, have been virtually bereft of seasonal floods.
Before 1963, melting snow in the upper basin produced an average peak
discharge exceeding 2400 m3/s; after the dam was constructed, releases
were generally maintained at less than 500 m3/s. The building of the dam
also trapped more than 95% of the sediment moving down the Colorado
River in Lake Powell (Collier et al. 1996).

This dramatic change in flow regime produced drastic alterations in the
dynamic nature of the historically sediment-laden Colorado River. The
annual cycle of scour and fill had maintained large sandbars along the river
banks, prevented encroachment of vegetation onto these bars, and limited
bouldery debris deposits from constricting the river at the mouths of
tributaries (Collier et al. 1997). When flows were reduced, the limited
amount of sand accumulated in the channel rather than in bars farther up
the river banks, and shallow low-velocity habitat in eddies used by juvenile
fishes declined. Flow regulation allowed for increased cover of wetland and
riparian vegetation, which expanded into sites that were regularly scoured
by floods in the constrained fluvial canyon of the Colorado River; however,
much of the woody vegetation that established after the dam’s construction
is composed of an exotic tree, salt cedar (Tamarix sp.; Stevens et al. 1995).
Restoration of flood flows clearly would help to steer the aquatic and
riparian ecosystem toward its former state and decrease the area of wetland
and riparian vegetation, but precisely how the system would respond to an
artificial flood could not be predicted.

In an example of adaptive management (i.e., a planned experiment to
guide further actions), a controlled, seven-day flood of 1274 m3/s was
released through the Glen Canyon dam in late March 1996. This flow,
roughly 35% of the pre-dam average for a spring flood (and far less than
some large historical floods), was the maximum flow that could pass
through the power plant turbines plus four steel drainpipes, and it cost
approximately $2 million in lost hydropower revenues (Collier et al. 1997).
The immediate result was significant beach building: Over 53% of the
beaches increased in size, and just 10% decreased in size. Full documenta-
tion of the effects will continue to be monitored by measuring channel
cross-sections and studying riparian vegetation and fish populations.

A controlled flood in the Grand Canyon
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The magnitude and frequency of
high and low flows regulate numer-
ous ecological processes. Frequent,
moderately high flows effectively
transport sediment through the chan-
nel (Leopold et al. 1964). This sedi-
ment movement, combined with the
force of moving water, exports or-
ganic resources, such as detritus and
attached algae, rejuvenating the bio-
logical community and allowing
many species with fast life cycles and
good colonizing ability to reestab-
lish (Fisher 1983). Consequently, the
composition and relative abundance
of species that are present in a stream
or river often reflect the frequency
and intensity of high flows (Meffe
and Minckley 1987, Schlosser 1985).

High flows provide further eco-
logical benefits by maintaining eco-
system productivity and diversity.
For example, high flows remove and
transport fine sediments that would
otherwise fill the interstitial spaces
in productive gravel habitats (Beschta
and Jackson 1979). Floods import
woody debris into the channel (Keller
and Swanson 1979), where it creates
new, high-quality habitat (Figure 4;
Moore and Gregory 1988, Wallace
and Benke 1984). By connecting the
channel to the floodplain, high
overbank flows also maintain
broader productivity and diversity.
Floodplain wetlands provide impor-
tant nursery grounds for fish and
export organic matter and organ-
isms back into the main channel (Junk
et al. 1989, Sparks 1995, Welcomme
1992). The scouring of floodplain
soils rejuvenates habitat for plant
species that germinate only on bar-
ren, wetted surfaces that are free of
competition (Scott et al. 1996) or
that require access to shallow water
tables (Stromberg et al. 1997). Flood-
resistant, disturbance-adapted ripar-
ian communities are maintained by
flooding along river corridors, even
in river sections that have steep banks
and lack floodplains (Hupp and
Osterkamp 1985).

Flows of low magnitude also pro-
vide ecological benefits. Periods of
low flow may present recruitment
opportunities for riparian plant spe-
cies in regions where floodplains are
frequently inundated (Wharton et
al. 1981). Streams that dry tempo-
rarily, generally in arid regions, have
aquatic (Williams and Hynes 1977)

and riparian (Nilsen et al. 1984) spe-
cies with special behavioral or physi-
ological adaptations that suit them
to these harsh conditions.

The duration of a specific flow
condition often determines its eco-
logical significance. For example, dif-
ferences in tolerance to prolonged
flooding in riparian plants (Chapman
et al. 1982) and to prolonged low flow
in aquatic invertebrates (Williams and
Hynes 1977) and fishes (Closs and
Lake 1996) allow these species to
persist in locations from which they
might otherwise be displaced by
dominant, but less tolerant, species.

The timing, or predictability, of
flow events is critical ecologically
because the life cycles of many
aquatic and riparian species are timed
to either avoid or exploit flows of
variable magnitudes. For example,
the natural timing of high or low
streamflows provides environmen-
tal cues for initiating life cycle tran-
sitions in fish, such as spawning
(Montgomery et al. 1983, Nesler et
al. 1988), egg hatching (Næsje et al.
1995), rearing (Seegrist and Gard
1978), movement onto the flood-
plain for feeding or reproduction
(Junk et al. 1989, Sparks 1995,
Welcomme 1992), or migration up-
stream or downstream (Trépanier et
al. 1996). Natural seasonal varia-
tion in flow conditions can prevent

the successful establishment of non-
native species with flow-dependent
spawning and egg incubation require-
ments, such as striped bass (Morone
saxatilis; Turner and Chadwick
1972) and brown trout (Salmo trutta;
Moyle and Light 1996, Strange et al.
1992).

Seasonal access to floodplain wet-
lands is essential for the survival of
certain river fishes, and such access
can directly link high wetland produc-
tivity with fish production in the stream
channel (Copp 1989, Welcomme
1979). Studies of the effects on stream
fishes of both extensive and limited
floodplain inundation (Finger and
Stewart 1987, Ross and Baker 1983)
indicate that some fishes are adapted
to exploiting floodplain habitats, and
these species decline in abundance
when floodplain use is restricted.
Models indicate that catch rates and
biomass of fish are influenced by
both maximum and minimum wet-
land area (Power et al. 1995,
Welcomme and Hagborg 1977), and
empirical work shows that the area
of floodplain water bodies during
nonflood periods influences the spe-
cies richness of those wetland habi-
tats (Halyk and Balon 1983). The
timing of floodplain inundation is
important for some fish because mi-
gratory and reproductive behaviors
must coincide with access to and avail-

Figure 4. Geomorphic and ecological functions provided by different levels of flow.
Water tables that sustain riparian vegetation and that delineate in-channel baseflow
habitat are maintained by groundwater inflow and flood recharge (A). Floods of
varying size and timing are needed to maintain a diversity of riparian plant species
and aquatic habitat. Small floods occur frequently and transport fine sediments,
maintaining high benthic productivity and creating spawning habitat for fishes (B).
Intermediate-size floods inundate low-lying floodplains and deposit entrained sedi-
ment, allowing for the establishment of pioneer species (C). These floods also import
accumulated organic material into the channel and help to maintain the characteristic
form of the active stream channel. Larger floods that recur on the order of decades
inundate the aggraded floodplain terraces, where later successional species establish
(D). Rare, large floods can uproot mature riparian trees and deposit them in the channel,
creating high-quality habitat for many aquatic species (E).
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ability of floodplain habitats (Wel-
comme 1979). The match of reproduc-
tive period and wetland access also
explains some of the yearly variation
in stream fish community composition
(Finger and Stewart 1987).

Many riparian plants also have
life cycles that are adapted to the
seasonal timing components of natu-

ral flow regimes through their “emer-
gence phenologies”—the seasonal
sequence of flowering, seed dispersal,
germination, and seedling growth.
The interaction of emergence phe-
nologies with temporally varying
environmental stress from flooding
or drought helps to maintain high
species diversity in, for example,

southern floodplain forests (Streng
et al. 1989). Productivity of riparian
forests is also influenced by flow
timing and can increase when short-
duration flooding occurs in the grow-
ing season (Mitsch and Rust 1984,
Molles et al. 1995).

The rate of change, or flashiness,
in flow conditions can influence spe-

Table 2. Ecological responses to alterations in components of natural flow regime.a

Flow component Specific alteration Ecological response Reference(s)

Magnitude and Increased variation Wash-out and/or stranding Cushman 1985, Petts 1984
frequency Loss of sensitive species Gehrke et al. 1995, Kingsolving

and Bain 1993, Travnichek et
al. 1995

Increased algal scour and wash-out of Petts 1984
organic matter

Life cycle disruption Scheidegger and Bain 1995

Altered energy flow Valentin et al. 1995
Flow stabilization Invasion or establishment of exotic species,

leading to:
  Local extinction Kupferberg 1996, Meffe 1984
  Threat to native commercial species Stanford et al. 1996
  Altered communities Busch and Smith 1995, Moyle

1986, Ward and Stanford 1979
Reduced water and nutrients to floodplain
plant species, causing:
  Seedling desiccation Duncan 1993
  Ineffective seed dispersal Nilsson 1982
  Loss of scoured habitat patches and second- Fenner et al. 1985, Rood et al.
  ary channels needed for plant establishment 1995, Scott et al. 1997,

Shankman and Drake 1990
  Encroachment of vegetation into channels Johnson 1994, Nilsson 1982

Timing Loss of seasonal flow peaks Disrupt cues for fish:
  Spawning Fausch and Bestgen 1997,

Montgomery et al. 1993, Nesler
et al. 1988

  Egg hatching Næsje et al. 1995
  Migration Williams 1996
Loss of fish access to wetlands or backwaters Junk et al. 1989, Sparks 1995
Modification of aquatic food web structure Power 1992, Wootton et al. 1996
Reduction or elimination of riparian plant Fenner et al. 1985
recruitment
Invasion of exotic riparian species Horton 1977
Reduced plant growth rates Reily and Johnson 1982

Duration Prolonged low flows Concentration of aquatic organisms Cushman 1985, Petts 1984
Reduction or elimination of plant cover Taylor 1982
Diminished plant species diversity Taylor 1982
Desertification of riparian species Busch and Smith 1995, Stromberg
composition et al. 1996
Physiological stress leading to reduced plant Kondolf and Curry 1986, Perkins et
growth rate, morphological change, al. 1984, Reily and Johnson 1982,
or mortality Rood  et al. 1995, Stromberg et al.

1992

Prolonged baseflow “spikes” Downstream loss of floating eggs Robertson 1997

Altered inundation duration Altered plant cover types Auble et al. 1994

Prolonged inundation Change in vegetation functional type Bren 1992, Connor et al. 1981
Tree mortality Harms et al. 1980
Loss of riffle habitat for aquatic species Bogan 1993

Rate of change Rapid changes in river stage Wash-out and stranding of aquatic species Cushman 1985, Petts 1984

Accelerated flood recession Failure of seedling establishment Rood et al. 1995

aOnly representative studies are listed here. Additional references are located on the Web at http://lamar.colostate.edu/~poff/natflow.html.
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cies persistence and coexistence. In
many streams and rivers, particu-
larly in arid areas, flow can change
dramatically over a period of hours
due to heavy storms. Non-native
fishes generally lack the behavioral
adaptations to avoid being displaced
downstream by sudden floods
(Minckley and Deacon 1991). In a
dramatic example of how floods can
benefit native species, Meffe (1984)
documented that a native fish, the Gila
topminnow (Poeciliopsis occidentalis),
was locally extirpated by the intro-
duced predatory mosquitofish (Gam-
busia affinis) in locations where natu-
ral flash floods were regulated by
upstream dams, but the native species
persisted in naturally flashy streams.

Rapid flow increases in streams of
the central and southwestern United
States often serve as spawning cues
for native minnow species, whose
rapidly developing eggs are either
broadcast into the water column or
attached to submerged structures as
floodwaters recede (Fausch and Best-
gen 1997, Robertson in press). More
gradual, seasonal rates of change in
flow conditions also regulate the per-
sistence of many aquatic and riparian
species. Cottonwoods (Populus spp.),
for example, are disturbance species
that establish after winter–spring
flood flows, during a narrow “win-
dow of opportunity” when competi-
tion-free alluvial substrates and wet
soils are available for germination.
A certain rate of floodwater reces-
sion is critical to seedling germina-
tion because seedling roots must re-
main connected to a receding water
table as they grow downward (Rood
and Mahoney 1990).

Ecological responses to altered
flow regimes
Modification of the natural flow re-
gime dramatically affects both
aquatic and riparian species in
streams and rivers worldwide. Eco-
logical responses to altered flow re-
gimes in a specific stream or river
depend on how the components of
flow have changed relative to the
natural flow regime for that particu-
lar stream or river (Poff and Ward
1990) and how specific geomorphic
and ecological processes will respond
to this relative change. As a result of

variation in flow regime within and
among rivers (Figure 2), the same
human activity in different locations
may cause different degrees of change
relative to unaltered conditions and,
therefore, have different ecological
consequences.

Flow alteration commonly changes
the magnitude and frequency of high
and low flows, often reducing vari-
ability but sometimes enhancing the
range. For example, the extreme daily
variations below peaking power hy-
droelectric dams have no natural
analogue in freshwater systems and
represent, in an evolutionary sense,
an extremely harsh environment of
frequent, unpredictable flow distur-
bance. Many aquatic populations liv-
ing in these environments suffer high
mortality from physiological stress,
from wash-out during high flows,
and from stranding during rapid de-
watering (Cushman 1985, Petts
1984). Especially in shallow shore-
line habitats, frequent atmospheric
exposure for even brief periods can
result in massive mortality of bot-
tom-dwelling organisms and subse-
quent severe reductions in biological
productivity (Weisberg et al. 1990).
Moreover, the rearing and refuge
functions of shallow shoreline or
backwater areas, where many small
fish species and the young of large
species are found (Greenberg et al.
1996, Moore and Gregory 1988),
are severely impaired by frequent
flow fluctuations (Bain et al. 1988,
Stanford 1994). In these artificially
fluctuating environments, specialized
stream or river species are typically
replaced by generalist species that
tolerate frequent and large varia-
tions in flow. Furthermore, life cycles
of many species are often disrupted
and energy flow through the ecosys-
tem is greatly modified (Table 2).
Short-term flow modifications clearly
lead to a reduction in both the natu-
ral diversity and abundance of many
native fish and invertebrates.

At the opposite hydrologic ex-
treme, flow stabilization below cer-
tain types of dams, such as water
supply reservoirs, results in artifi-
cially constant environments that
lack natural extremes. Although pro-
duction of a few species may in-
crease greatly, it is usually at the
expense of other native species and
of systemwide species diversity

(Ward and Stanford 1979). Many
lake fish species have successfully
invaded (or been intentionally estab-
lished in) flow-stabilized river envi-
ronments (Moyle 1986, Moyle and
Light 1996). Often top predators,
these introduced fish can devastate
native river fish and threaten com-
mercially valuable stocks (Stanford
et al. 1996). In the southwestern
United States, virtually the entire
native river fish fauna is listed as
threatened under the Endangered
Species Act, largely as a consequence
of water withdrawal, flow stabiliza-
tion, and exotic species prolifera-
tion. The last remaining strongholds
of native river fishes are all in dy-
namic, free-flowing rivers, where
exotic fishes are periodically reduced
by natural flash floods (Minckley
and Deacon 1991, Minckley and
Meffe 1987).

Flow stabilization also reduces the
magnitude and frequency of overbank
flows, affecting riparian plant species
and communities. In rivers with con-
strained canyon reaches or multiple
shallow channels, loss of high flows
results in increased cover of plant
species that would otherwise be re-
moved by flood scour (Ligon et al.
1995, Williams and Wolman 1984).
Moreover, due to other related ef-
fects of flow regulation, including
increased water salinity, non-native
vegetation often dominates, such as
the salt cedar (Tamarix sp.) in the
semiarid western United States
(Busch and Smith 1995). In alluvial
valleys, the loss of overbank flows
can greatly modify riparian commu-
nities by causing plant desiccation,
reduced growth, competitive exclu-
sion, ineffective seed dispersal, or
failure of seedling establishment
(Table 2).

The elimination of flooding may
also affect animal species that de-
pend on terrestrial habitats. For ex-
ample, in the flow-stabilized Platte
River of the United States Great
Plains, the channel has narrowed
dramatically (up to 85%) over a
period of decades (Johnson 1994).
This narrowing has been facilitated
by vegetative colonization of sand-
bars that formerly provided nest-
ing habitat for the threatened pip-
ing plover (Charadius melodius)
and endangered least tern (Sterna
antillarum; Sidle et al. 1992). Sand-
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hill cranes (Grus canadensis), which
made the Platte River famous, have
abandoned river segments that have
narrowed the most (Krapu et al. 1984).

Changes in the duration of flow
conditions also have significant bio-
logical consequences. Riparian plant
species respond dramatically to chan-
nel dewatering, which occurs fre-
quently in arid regions due to surface
water diversion and groundwater
pumping. These biological and eco-
logical responses range from altered
leaf morphology to total loss of ri-
parian vegetation cover (Table 2).
Changes in duration of inundation,
independent of changes in annual
volume of flow, can alter the abun-
dance of plant cover types (Auble et
al. 1994). For example, increased
duration of inundation has contrib-
uted to the conversion of grassland
to forest along a regulated Austra-
lian river (Bren 1992). For aquatic
species, prolonged flows of particu-
lar levels can also be damaging. In
the regulated Pecos River of New
Mexico, artificially prolonged high
summer flows for irrigation displace
the floating eggs of the threatened
Pecos bluntnose shiner (Notropis sinius
pecosensis) into unfavorable habitat,
where none survive (Robertson in
press).

Modification of natural flow tim-
ing, or predictability, can affect
aquatic organisms both directly and
indirectly. For example, some native
fishes in Norway use seasonal flow
peaks as a cue for egg hatching, and
river regulation that eliminates these
peaks can directly reduce local popu-
lation sizes of these species (Næsje et
al. 1995). Furthermore, entire food
webs, not just single species, may be
modified by altered flow timing. In
regulated rivers of northern Califor-
nia, the seasonal shifting of scouring
flows from winter to summer indi-
rectly reduces the growth rate of juve-
nile steelhead trout (Oncorhyncus
mykiss) by increasing the relative
abundance of predator-resistant in-
vertebrates that divert energy away
from the food chain leading to trout
(Wootton et al. 1996). In unregu-
lated rivers, high winter flows re-
duce these predator-resistant insects
and favor species that are more pal-
atable to fish.

Riparian plant species are also
strongly affected by altered flow tim-

ing (Table 2). A shift in timing of
peak flows from spring to summer,
as often occurs when reservoirs are
managed to supply irrigation water,
has prevented reestablishment of the
Fremont cottonwood (Populus
fremontii), the dominant plant spe-
cies in Arizona, because flow peaks
now occur after, rather than before,
its germination period (Fenner et al.
1985). Non-native plant species with
less specific germination require-
ments may benefit from changes in
flood timing. For example, salt
cedar’s (Tamarix sp.) long seed dis-
persal period allows it to establish
after floods occurring any time during
the growing season, contributing to its
abundance on floodplains of the west-
ern United States (Horton 1977).

Altering the rate of change in flow
can negatively affect both aquatic
and riparian species. As mentioned
above, loss of natural flashiness

threatens most of the native fish fauna
of the American Southwest (Minckley
and Deacon 1991), and artificially
increased rates of change caused by
peaking power hydroelectric dams
on historically less flashy rivers cre-
ates numerous ecological problems
(Table 2; Petts 1984). A modified
rate of change can devastate riparian
species, such as cottonwoods, whose
successful seedling growth depends
on the rate of groundwater recession
following floodplain inundation. In
the St. Mary River in Alberta,
Canada, for example, rapid draw-
downs of river stage during spring
have prevented the recruitment of
young trees (Rood and Mahoney
1990). Such effects can be reversed,
however. Restoration of the spring
flood and its natural, slow recession
in the Truckee River in California
has allowed the successful establish-
ment of a new generation of cotton-

Figure 5. A brief history of flow alteration in the United States.
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wood trees (Klotz and Swanson
1997).

Recent approaches to
streamflow management
Methods to estimate environmental
flow requirements for rivers focus

primarily on one or a few species
that live in the wetted river channel.
Most of these methods have the nar-
row intent of establishing minimum
allowable flows. The simplest make
use of easily analyzed flow data, of
assumptions about the regional simi-
larity of rivers, and of professional

opinions of the minimal flow needs
for certain fish species (e.g., Larson
1981).

A more sophisticated assessment
of how changes in river flow affect
aquatic habitat is provided by the
Instream Flow Incremental Method-
ology (IFIM; Bovee and Milhous

Table 3. Recent projects in which restoration of some component(s) of natural flow regimes has occurred or been proposed
for specific ecological benefits.

Location Flow component(s) Ecological purpose(s) Reference

Trinity River, CA Mimic timing and magnitude of peak Rejuvenate in-channel gravel habitats; restore Barinaga 1996a

flow early riparian succession; provide migration
flows for juvenile salmon

Truckee River, CA Mimic timing, magnitude, and duration Restore riparian trees, especially cottonwoods Klotz and Swanson
of peak flow, and its rate of change 1997
during recession

Owens River, CA Increase base flows; partially restore Restore riparian vegetation and habitat for Hill and Platts in
overbank flows native fishes and non-native brown trout press

Rush Creek, CA (and other Increase minimum flows Restore riparian vegetation and habitat for LADWP 1995
tributaries to Mono Lake) waterfowl and non-native fishes

Oldman River and tributaries, Increase summer flows; reduce rates of Restore riparian vegetation (cottonwoods) Rood et al. 1995
southern Alberta, Canada postflood stage decline; mimic natural and cold-water (trout) fisheries

flows in wet years

Green River, UT Mimic timing and duration of peak flow Recovery of endangered fish species; enhance Stanford 1994
and duration and timing of nonpeak other native fishes
flows; reduce rapid baseflow fluctu-
ations from hydropower generation

San Juan River, UT/NM Mimic magnitude, timing, and duration Recovery of endangered fish species        —b

of peak flow; restore low winter
baseflows

Gunnison River, CO Mimic magnitude, timing, and duration Recovery of endangered fish species        —b

of peak flow; mimic duration and timing
of nonpeak flows

Rio Grande River, NM Mimic timing and duration of flood- Ecosystem processes (e.g., nitrogen flux, Molles et al. 1995
plain inundation microbial activity, litter decomposition)

Pecos River, NM Regulate duration and magnitude of Determine spawning and habitat needs Robertson 1997
summer irrigation releases to mimic for threatened fish species
spawning flow “spikes”; maintain
minimum flows

Colorado River, AZ Mimic magnitude and timing Restore habitat for endangered fish species Collier et al. 1997
and scour riparian zone

Bill Williams River, AZ Mimic natural flood peak timing Promote establishment of native trees USCOE 1996
(proposed) and duration

Pemigewasset River, NH Reduce frequency (i.e., to no more Enhance native Atlantic salmon recovery FERC 1995
than natural frequency) of high flows
during summer low-flow season; reduce
rate of change between low and high
flows during hydropower cycles

Roanoke River, VA Restore more natural patterning of Increased reproduction of striped bass Rulifson and Manooch
monthly flows in spring; reduce rate of 1993
change between low and high flows
during hydropower cycles

Kissimmee River, FL Mimic magnitude, duration, rate of Restore floodplain inundation to recover Toth 1995
change, and timing of high- and low- wetland functions; reestablish in-channel
flow periods habitats for fish and other aquatic species

aJ. Polos, 1997, personal communication. US Fish & Wildlife Service, Arcata, CA.
bF. Pfeifer, 1997, personal communication. US Fish & Wildlife Service, Grand Junction, CO.
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1978). IFIM combines two models, a
biological one that describes the physi-
cal habitat preferences of fishes (and
occasionally macroinvertebrates) in
terms of depth, velocity, and substrate,
and a hydraulic one that estimates
how the availability of habitat for
fish varies with discharge. IFIM has
been widely used as an organiza-
tional framework for formulating
and evaluating alternative water
management options related to pro-
duction of one or a few fish species
(Stalnaker et al. 1995).

As a predictive tool for ecological
management, the IFIM modeling
approach has been criticized both in
terms of the statistical validity of its
physical habitat characterizations
(Williams 1996) and the limited re-
alism of its biological assumptions
(Castleberry et al. 1996). Field tests
of its predictions have yielded mixed
results (Morehardt 1986). Although
this approach continues to evolve,
both by adding biological realism
(Van Winkle et al. 1993) and by
expanding the range of habitats
modeled (Stalnaker et al. 1995), in
practice it is often used only to estab-
lish minimum flows for “important”
(i.e., game or imperiled) fish species.
But current understanding of river
ecology clearly indicates that fish
and other aquatic organisms require
habitat features that cannot be main-
tained by minimum flows alone (see
Stalnaker 1990). A range of flows is
necessary to scour and revitalize
gravel beds, to import wood and
organic matter from the floodplain,
and to provide access to productive
riparian wetlands (Figure 4). Inter-
annual variation in these flow peaks
is also critical for maintaining chan-
nel and riparian dynamics. For ex-
ample, imposition of only a fixed
high-flow level each year would sim-
ply result in the equilibration of in-
channel and floodplain habitats to
these constant peak flows.

Moreover, a focus on one or a few
species and on minimum flows fails
to recognize that what is “good” for
the ecosystem may not consistently
benefit individual species, and that
what is good for individual species
may not be of benefit to the ecosys-
tem. Long-term studies of naturally
variable systems show that some spe-
cies do best in wet years, that other
species do best in dry years, and that

overall biological diversity and eco-
system function benefit from these
variations in species success (Tilman
et al. 1994). Indeed, experience in
river restoration clearly shows the
impossibility of simultaneously en-
gineering optimal conditions for all
species (Sparks 1992, 1995, Toth
1995). A holistic view that attempts
to restore natural variability in eco-
logical processes and species success
(and that acknowledges the tremen-
dous uncertainty that is inherent in
attempting to mechanistically model
all species in the ecosystem) is neces-
sary for ecosystem management and
restoration (Franklin 1993).

Managing toward a natural
flow regime
The first step toward better incorpo-
rating flow regime into the manage-
ment of river ecosystems is to recog-
nize that extensive human alteration
of river flow has resulted in wide-
spread geomorphic and ecological
changes in these ecosystems. The his-
tory of river use is also a history of
flow alteration (Figure 5). The early
establishment of the US Army Corps
of Engineers is testimony to the im-
portance that the nation gave to de-
veloping navigable water routes and
to controlling recurrent large floods.
However, growing understanding of
the ecological impacts of flow alter-
ation has led to a shift toward an
appreciation of the merits of free-
flowing rivers. For example, the Wild
and Scenic Rivers Act of 1968 recog-
nized that the flow of certain rivers
should be protected as a national
resource, and the recent blossoming
of natural flow restoration projects
(Table 3) may herald the beginning
of efforts to undo some of the dam-
age of past flow alterations. The next
century holds promise as an era for
renegotiating human relationships
with rivers, in which lessons from past
experience are used to direct wise and
informed action in the future.

A large body of evidence has
shown that the natural flow regime
of virtually all rivers is inherently
variable, and that this variability is
critical to ecosystem function and
native biodiversity. As we have al-
ready discussed, rivers with highly
altered and regulated flows lose their
ability to support natural processes

and native species. Thus, to protect
pristine or nearly pristine systems, it
is necessary to preserve the natural
hydrologic cycle by safeguarding
against upstream river development
and damaging land uses that modify
runoff and sediment supply in the
watershed.

Most rivers are highly modified,
of course, and so the greatest chal-
lenges lie in managing and restoring
rivers that are also used to satisfy
human needs. Can reestablishing the
natural flow regime serve as a useful
management and restoration goal?
We believe that it can, although to
varying degrees, depending on the
present extent of human interven-
tion and flow alteration affecting a
particular river. Recognizing the
natural variability of river flow and
explicitly incorporating the five com-
ponents of the natural flow regime
(i.e., magnitude, frequency, duration,
timing, and rate of change) into a
broader framework for ecosystem
management would constitute a
major advance over most present
management, which focuses on mini-
mum flows and on just a few species.
Such recognition would also con-
tribute to the developing science of
stream restoration in heavily altered
watersheds, where, all too often,
physical channel features (e.g., bars
and woody debris) are re-created
without regard to restoring the flow
regime that will help to maintain
these re-created features.

Just as rivers have been incremen-
tally modified, they can be incre-
mentally restored, with resulting
improvements to many physical and
biological processes. A list of recent
efforts to restore various components
of a natural flow regime (that is, to
“naturalize” river flow) demon-
strates the scope for success (Table
3). Many of the projects summarized
in Table 3 represent only partial steps
toward full flow restoration, but they
have had demonstrable ecological
benefits. For example, high flood
flows followed by mimicked natural
rates of flow decline in the Oldman
River of Alberta, Canada, resulted in
a massive cottonwood recruitment
that extended for more than 500 km
downstream from the Oldman Dam.
Dampening of the unnatural flow
fluctuations caused by hydroelectric
generation on the Roanoke River in
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Virginia has increased juvenile abun-
dances of native striped bass. Mim-
icking short-duration flow spikes that
are historically caused by summer
thunderstorms in the regulated Pecos
River of New Mexico has benefited
the reproductive success of the Pecos
bluntnose shiner.

We also recognize that there are
scientific limits to how precisely the
natural flow regime for a particular
river can be defined. It is possible to
have only an approximate knowl-
edge of the historic condition of a
river, both because some human ac-
tivities may have preceded the instal-
lation of flow gauges, and because
climate conditions may have changed
over the past century or more. Fur-
thermore, in many rivers, year-to-
year differences in the timing and
quantity of flow result in substantial
variability around any average flow
condition. Accordingly, managing
for the “average” condition can be
misguided. For example, in human-
altered rivers that are managed for
incremental improvements, restoring
a flow pattern that is simply propor-
tional to the natural hydrograph in
years with little runoff may provide
few if any ecological benefits, be-
cause many geomorphic and eco-
logical processes show nonlinear re-
sponses to flow. Clearly, half of the
peak discharge will not move half of
the sediment, half of a migration-
motivational flow will not motivate
half of the fish, and half of an
overbank flow will not inundate half
of the floodplain. In such rivers, more
ecological benefits would accrue
from capitalizing on the natural be-
tween-year variability in flow. For
example, in years with above-aver-
age flow, “surplus” water could be
used to exceed flow thresholds that
drive critical geomorphic and eco-
logical processes.

If full flow restoration is impos-
sible, mimicking certain geomorphic
processes may provide some ecologi-
cal benefits. Well-timed irrigation
could stimulate recruitment of val-
ued riparian trees such as cotton-
woods (Friedman et al. 1995). Stra-
tegically clearing vegetation from
river banks could provide new
sources of gravel for sediment-
starved regulated rivers with reduced
peak flows (e.g., Ligon et al. 1995).
In all situations, managers will be

required to make judgments about
specific restoration goals and to work
with appropriate components of the
natural flow regime to achieve those
goals. Recognition of the natural flow
variability and careful identification
of key processes that are linked to
various components of the flow re-
gime are critical to making these
judgments.

Setting specific goals to restore a
more natural regime in rivers with
altered flows (or, equally important,
to preserve unaltered flows in pristine
rivers) should ideally be a cooperative
process involving river scientists, re-
source managers, and appropriate
stakeholders. The details of this pro-
cess will vary depending on the spe-
cific objectives for the river in ques-
tion, the degree to which its flow
regime and other environmental vari-
ables (e.g., thermal regime, sediment
supply) have been altered, and the
social and economic constraints that
are in play. Establishing specific cri-
teria for flow restoration will be chal-
lenging because our understanding
of the interactions of individual flow
components with geomorphic and
ecological processes is incomplete.
However, quantitative, river-specific
standards can, in principle, be devel-
oped based on the reconstruction of
the natural flow regime (e.g., Rich-
ter et al. 1997). Restoration actions
based on such guidelines should be
viewed as experiments to be moni-
tored and evaluated—that is, adap-
tive management—to provide criti-
cal new knowledge for creative
management of natural ecosystem
variability (Table 3).

To manage rivers from this new
perspective, some policy changes are
needed. The narrow regulatory fo-
cus on minimum flows and single
species impedes enlightened river
management and restoration, as do
the often conflicting mandates of the
many agencies and organizations that
are involved in the process. Revi-
sions of laws and regulations, and
redefinition of societal goals and poli-
cies, are essential to enable managers
to use the best science to develop ap-
propriate management programs.

Using science to guide ecosystem
management requires that basic and
applied research address difficult
questions in complex, real-world set-
tings, in which experimental con-

trols and statistical replication are
often impossible. Too little attention
and too few resources have been de-
voted to clarifying how restoring
specific components of the flow re-
gime will benefit the entire ecosys-
tem. Nevertheless, it is clear that,
whenever possible, the natural river
system should be allowed to repair
and maintain itself. This approach is
likely to be the most successful and
the least expensive way to restore
and maintain the ecological integrity
of flow-altered rivers (Stanford et al.
1996). Although the most effective
mix of human-aided and natural re-
covery methods will vary with the
river, we believe that existing knowl-
edge makes a strong case that restor-
ing natural flows should be a corner-
stone of our management approach
to river ecosystems.
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Coastal California Gnatcatcher (Polioptila californica californica) 
Presence/Absence Survey Guidelines

February 28, 1997 

The coastal California gnatcatcher (Polioptila californica californica) was listed as threatened on March 25,
1993, under the Endangered Species Act of 1973, as amended (Act).  The final rule for this action was
published in the Federal Register on March 30, 1993 (58 Federal Register 16742).  On December 10, 1993,
pursuant to section 4(d) of the Act, the U.S. Fish and Wildlife Service (Service) defined specific conditions
associated with certain land use activities under which incidental take of coastal California gnatcatchers
and their habitat would not be a violation of section 9 of the Act (58 Federal Register 65088).

The coastal California gnatcatcher, a small gray songbird, is a resident of scrub dominated plant
communities from southern Ventura County southward through Los Angeles, Orange, Riverside, San
Bernardino, and San Diego Counties, California into Baja California, Mexico, to approximately 30 degrees
North latitude near El Rosario (American Ornithologists' Union 1957; Atwood 1980, 1990; Jones and
Ramirez 1995).  The coastal California gnatcatcher is strongly associated with sage scrub in its various
successional stages. 

The majority of plant species found in sage scrub are low-growing, drought-deciduous shrubs and sub-
shrubs, including California sagebrush (Artemisia californica), California buckwheat (Eriogonum
fasciculatum), and sages (Salvia mellifera, S. apiana) (Holland 1986, Sawyer and Keeler-Wolf 1995).  Other
commonly occurring species include lemonadeberry (Rhus integrifolia), coast goldenbush (Isocoma
menziesii), laurel sumac (Malosma laurina), boxthorn (Lycium spp.), cliff spurge (Euphorbia misera), and
jojoba (Simmondsia chinensis).  Succulent species, such as cacti (Opuntia littoralis, O. prolifera,
Ferocactus viridescens), and Dudleya spp. are represented in maritime succulent and southern coastal bluff
scrubs.  Sage scrub often occurs in a patchy, or mosaic, distribution pattern throughout the range of the
coastal California gnatcatcher.  Coastal California gnatcatchers also use chaparral, grassland, and riparian
plant communities where they occur adjacent to or intermixed with sage scrub.  Although existing
quantitative data may reveal relatively little about coastal California gnatcatcher use of these other habitats,
these areas may be critical during certain times of year for dispersal or as foraging areas during inclement
conditions (e.g., drought).  Breeding territories also have been documented in non-sage scrub habitat (e.g.,
chaparral and grassland/ruderal habitat). 

The breeding season of the coastal California gnatcatcher extends from about February 15 through August
30, with the peak of nesting activity occurring from mid-March through mid-May.  Incubation takes 14 days. 
The young fledge at 8 to 13 days of age and are dependent upon their parents for as little as three to four
weeks (ERCE 1990), but fledglings may associate with their parents for several months.        

This protocol is based on the best available scientific information regarding the detectability of the coastal
California gnatcatcher and is subject to change pending receipt of additional pertinent scientific data. 
Information used to create this protocol included:  Braden and Woulfe (1995a, 1995b), Brussard et al.
(1992), Mock et al. (1990), and other unpublished information in the Service files.
       
The following protocol is issued as guidance to section 10(a)(1)(A) permittees.  A section 10(a)(1)(A) permit
under the Act shall be obtained prior to initiating any field surveys.  Any surveys not conducted under a
valid 10(a)(1)(A) permit will not be accepted by the Service. Failure to obtain a scientific permit prior to
survey work may result in violation(s) of section 9 of the Act.  

I. Coastal California gnatcatcher surveys shall be completed by permitted biologists if proposed
projects contain coastal sage scrub, alluvial fan scrub, chaparral, or intermixed or adjacent areas of
grassland and riparian habitats, and is located within the range of this species.  The protocol
should be followed for all surveys unless otherwise authorized by the Service in writing.  
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II. The permittee shall notify the appropriate Service Fish and Wildlife Office in writing, at least ten (10)
working days prior to the anticipated start date of survey work and receive approval prior to
beginning work.  The Ventura Fish and Wildlife Office (2493 Portola Road, Suite B, Ventura,
California 93003, Tel: 805/644-1766, FAX 805/644-3958) shall be notified for all work in Ventura
County and in the areas north and west of the San Gabriel Mountains in Los Angeles County.  The
Carlsbad Fish and Wildlife Office (2730 Loker Avenue West, Carlsbad, California 92008, Tel:
619/431-9440, FAX 619/431-9624) shall be notified for all work south of the above areas.

III. Jurisdictions participating in the NCCP interim section 4(d) process: 

The number of surveys conducted within active NCCP areas is based on the prior recommended
guidelines and the fact that, through the interim section 4(d) process, loss of coastal sage scrub
requires mitigation on a habitat basis, regardless of whether habitat is occupied by coastal
California gnatcatchers.

C From February 15 and August 30, a minimum of three (3) surveys shall be conducted at
least one week apart, to determine presence/absence of coastal California gnatcatchers. 
Whenever possible, additional surveys should be conducted.  Any deviation from this
protocol will require concurrence from the Service.

IV. All other jurisdictions:

Breeding and non-breeding season survey protocol for presence/absence of coastal California
gnatcatchers in non-NCCP areas are as follows:

C From March 15 through June 30, a minimum of six (6) surveys shall be conducted at least
one week apart.  The protocol for the breeding season was designed to provide a 95%
confidence level of detecting coastal California gnatcatchers at a site when they are
present. 

C From July 1 through March 14, a minimum of nine (9) surveys shall be conducted at least
two weeks apart. 

V. Surveys shall be conducted between 6:00 a.m. and 12:00 p.m.  Surveys shall avoid periods of
excessive or abnormal heat, wind, rain, fog, or other inclement weather.

VI. Taped coastal California gnatcatcher vocalizations shall be used only until individuals have been
initially located.  Tapes shall not be used frequently or to elicit further behaviors from the birds.

VII. Surveys shall be conducted by slowly walking survey routes.  Sites with deep canyons, ridge lines,
steep terrain, and thick shrub cover should be surveyed more slowly.  Prevailing site conditions and
professional judgment must be applied to determine appropriate survey rates and acreage covered
per day.  These factors may dictate that the maximum daily coverage specified below is not
prudent under certain conditions.

Jurisdictions participating in the NCCP interim section 4(d) process: 

C No more than 100 acres (40 ha) shall be surveyed per biologist per day.

All other jurisdictions:
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C No more than 80 acres (32 ha) shall be surveyed per biologist per day.

VIII. No attempts shall be made to closely approach or examine coastal California gnatcatcher nests
unless authorized by Service permits.

IX. The permittee shall provide the following information in a report to the appropriate Service Fish and
Wildlife Office, described above, and the California Department of Fish and Game within 45 days
following the field surveys.

A. The location of the survey area delineated on a 7.5 minute U.S. Geological Survey
topographic map at 1:24,000 and 1:200 scale.

B. Names of all biologists and associated personnel with reference to their section 10(a)(1)(A)
permit number.  A complete description of survey methods, including, the number of acres
surveyed per biologist per hour and how many total acres surveyed per day per biologist,
the number and dates of surveys, start and stop time of surveys, survey routes delineated
on maps, the temperature and weather conditions at the beginning and end of each survey,
and how frequently taped vocalizations were used.

C. Written and mapped qualitative descriptions of plant communities (including dominant
species and habitat quality) on and adjacent to the area surveyed.

D. The number, age (adult, independent juvenile, dependent juvenile, recently fledged juvenile,
nestling, unknown), sex of all coastal California gnatcatchers, and color band information
(from top to bottom and from left to right) if any.  These data also shall be plotted on
1:24,000 and 1:200 scale maps of the survey area.

E. Copies of all reports or other documents that include information gathered under the
authority of Service permits (e.g., reports for clients prepared by consulting firm) shall be
submitted to the appropriate Service Fish and Wildlife Office immediately upon completion. 
Raw/field data, notes, and other information resulting form work conducted under this
permit shall be submitted to the Service immediately upon request. 

This protocol was prepared by the Service’s Carlsbad Fish and Wildlife Office, 2730 Loker Avenue West,
Carlsbad, California 92008.  If you have any questions regarding the development of this protocol please call
619/431-9440.
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To:    STORM WATER DISCHARGER 
 
SUBJECT: CHECKLIST FOR SUBMITTING A NOTICE OF INTENT 
 
In order for the State Water Resources Control Board to expeditiously process your 
Notice of Intent (NOI), the following items must be submitted to either of the addresses 
indicated below: 
 
1._______ NOI  (please keep a copy for your files) with all applicable sections 

completed  and original signature of the facility operator; 
 
2._______ Check made out to the “State Water Resources Control Board” with the 

appropriate fee. The total annual fee is $1632.00. 
     
3. _______     Site Map of the facility (see NOI instructions). DO NOT SEND BLUEPRINTS 
 
                                                            
U.S. Postal Service Address                                 Overnight Mailing Address  
   
State Water Resources Control Board               State Water Resources Control Board 
Division of Water Quality                                    Division Of Water Quality 
Attn:  Storm Water Section                                 Attn: Storm Water, 15th Floor  
P.O. Box 1977                                                    1001 I Street    
Sacramento, CA  95812-1977                            Sacramento, CA  95814                
 
 
NOIs are processed in the order they are received.  A NOI receipt letter will be mailed to 
the facility operator within approximately two weeks. Incomplete NOI submittals will be 
returned to the facility operator within the same timeframe and will specify the reason(s) 
for return.  If you need a receipt letter by a specific date (for example, to provide to a 
local agency), we advise that you submit your NOI thirty (30) days prior to the date the 
receipt letter is needed. 
 
Please do not call us to verify your NOI status.  A copy of your NOI receipt letter will be 
available on our web page within twenty-four (24) hours of processing.  Go to 
https://smarts.waterboards.ca.gov and click on View SW data.  If you have any 
questions regarding this matter, please contact us at 1-866-563-3107 or 
stormwater@waterboards.ca.gov
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FACT SHEET 
FOR 
 

STATE WATER RESOURCES CONTROL BOARD (STATE WATER BOARD) 
WATER QUALITY ORDER NO. 97-03-DWQ 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 
GENERAL PERMIT NO. CAS000001 (GENERAL PERMIT) 

 
WASTE DISCHARGE REQUIREMENTS (WDRS) 

FOR 
DISCHARGES OF STORM WATER ASSOCIATED WITH INDUSTRIAL ACTIVITIES 

EXCLUDING CONSTRUCTION ACTIVITIES 
 
 

BACKGROUND 
 
In 1972, the Federal Water Pollution Control Act (also referred 
to as the Clean Water Act [CWA]) was amended to provide that the 
discharge of pollutants to waters of the United States from any 
point source is effectively prohibited unless the discharge is in 
compliance with an NPDES permit.  The 1987 amendments to the CWA 
added Section 402(p) that establishes a framework for regulating 
municipal and industrial storm water discharges under the NPDES 
Program.  On November 16, 1990, the U.S. Environmental Protection 
Agency (U.S. EPA) published final regulations that establish 
application requirements for storm water permits.  The 
regulations require that storm water associated with industrial 
activity (storm water) that discharges either directly to surface 
waters or indirectly through municipal separate storm sewers must 
be regulated by an NPDES permit.   
 
U.S. EPA developed a four-tier permit issuance strategy for storm 
water discharges associated with industrial activity as follows: 
 
 Tier I, Baseline Permitting--One or more general permits will 

be developed to initially cover the majority of storm water 
discharges associated with industrial activity. 

 
 Tier II, Watershed Permitting--Facilities within watersheds 

shown to be adversely impacted by storm water discharges 
associated with industrial activity will be targeted for 
individual or watershed-specific general permits. 

 
 Tier III, Industry-Specific Permitting--Specific industry 

categories will be targeted for individual or 
 Industry-specific general permits. 
 
 Tier IV, Facility-Specific Permitting--A variety of factors 

will be used to target specific facilities for individual 
permits. 

 
The regulations allow authorized states to issue general permits 
or individual permits to regulate storm water discharges.   
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Consistent with Tier I, Baseline Permitting, of the U.S. EPA 
permitting strategy, the State Water Board issued a statewide 
General Permit on November 19, 1991 that applied to all storm 
water discharges requiring a permit except construction activity. 
The monitoring requirements of this General Permit were amended 
September 17, 1992.  A separate statewide general permit has been 
issued for construction activity.   
 
To obtain authorization for continued and future storm water 
discharge under this General Permit, each facility operator must 
submit a Notice of Intent (NOI).  This approach is consistent 
with the four-tier permitting strategy described in Federal 
regulations, i.e., Tier 1, Baseline Permitting.  Tier 1, Baseline 
Permitting, enables the State to begin reducing pollutants in 
industrial storm water in the most efficient manner possible.   
 
This General Permit generally requires facility operators to: 
 
1. Eliminate unauthorized non-storm water discharges; 
2. Develop and implement a storm water pollution prevention plan 

(SWPPP); and 
3. Perform monitoring of storm water discharges and authorized 

non-storm water discharges. 
 
 
TYPES OF STORM WATER DISCHARGES COVERED BY THIS GENERAL PERMIT 

 
This General Permit is intended to cover all new or existing 
storm water discharges and authorized non-storm water discharges 
from facilities required by Federal regulations to obtain a 
permit including those (1) facilities previously covered by the 
San Francisco Bay Regional Water Quality Control Board Order  
No. 92-011 (as amended by Order No. 92-116), (2) facilities 
designated by the Regional Water Quality Control Boards (Regional 
Water Boards), (3) facilities whose operators seek coverage under 
this General Permit, (4) and facilities required by future    
U.S. EPA storm water regulations.  
 
The General Permit is intended to cover all facilities described 
in Attachment 1, whether the facility is primary or is auxiliary 
to the facility operator's function.  For example, although a 
school district's primary function is education, a facility that 
it operates for vehicle maintenance of school buses is a 
transportation facility that is covered by this General Permit. 
  
The definition of "storm water associated with industrial 
activity" is provided in Attachment 4, Definition 9, of this 
General Permit.  Facilities that discharge storm water associated 
with industrial activity requiring a General Permit are listed by 
category in 40 Code of Federal Regulations (CFR)           
Section 122.26(b)(14) (Federal Register, Volume 55 on         
 
 
 
 

0009768



 
 
 -III- 

Pages 48065-66) and in Attachment 1 of this General Permit.  The 
facilities can be publicly or privately owned.  General 
descriptions of these categories are: 
      
 1. Facilities subject to storm water effluent limitations 

guidelines, new source performance standards, or toxic 
pollutant effluent standards (40 CFR Subchapter N); 

 
 2. Manufacturing facilities; 
 
 3. Mining/oil and gas facilities; 
 
 4. Hazardous waste treatment, storage, or disposal facilities; 
 
 5. Landfills, land application sites, and open dumps that 

receive industrial waste; 
  
 6. Recycling facilities such as metal scrap yards, battery 

reclaimers, salvage yards, automobile yards; 
  
 7. Steam electric generating facilities; 
  
 8. Transportation facilities that conduct any type of vehicle 

maintenance such as fueling, cleaning, repairing, etc.; 
  
 9. Sewage treatment plants; 
 
10. Construction activity (covered by a separate general 

permit); and 
 
11. Certain facilities (often referred to as "light industry") 

where industrial materials, equipment, or activities are 
exposed to storm water. 

 
For the most part, these facilities are identified in the Federal 
regulations by a Standard Industrial Classification (SIC).   
 
Category 1 Dischargers 
 
The following categories of facilities currently have storm water 
effluent limitation guidelines for at least one of their 
subcategories.  They are cement manufacturing (40 CFR Part 411); 
feedlots (40 CFR Part 412); fertilizer manufacturing  
(40 CFR Part 418); petroleum refining (40 CFR Part 419); 
phosphate manufacturing (40 CFR Part 422); steam electric power 
generation (40 CFR Part 423); coal mining (40 CFR Part 434); 
mineral mining and processing (40 CFR Part 436); ore mining and 
dressing (40 CFR Part 440); and asphalt emulsion  
(40 CFR Part 443).  A facility operator whose facility falls into 
one of these general categories should examine the effluent 
guidelines to determine if the facility is categorized in one of 
the subcategories that have storm water effluent guidelines.  If  
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a facility is classified as one of those subcategories, that 
facility is subject to the standards listed in the CFR for that 
category and is subject to this General Permit.  This General 
Permit contains additional requirements (see Section B.6.) for 
facilities with storm water effluent limitations guidelines. 
 
Category 5 Dischargers 
 
Inactive or closed landfills, land application sites, and open 
dumps that have received industrial wastes (Category 5) may be 
subject to this General Permit unless the storm water discharges 
from the sites are already regulated by an NPDES permit issued by 
the appropriate Regional Water Board.  Facility operators of 
closed landfills that are regulated by waste discharge 
requirements (WDRs) may be required to comply with this General 
Permit.  In some cases, it may be appropriate for closed 
landfills to be covered by the State Water Board's General Permit 
during closure activities.  The Construction Activities General 
Permit should cover new landfill construction.  Facility 
operators should contact their Regional Water Board to determine 
the appropriate permit coverage. 
 
Category 10 Dischargers 
 
Facility operators of Category 10 (light industry) facilities are 
not subject to this General Permit if they can certify that the 
following minimum conditions at their facilities are met: 
 
1. All prohibited non-storm water discharges have been 

eliminated or otherwise permitted. 
 
2. All areas of past exposure have been inspected and cleaned, 

as appropriate. 
 
3. All materials related to industrial activity (including waste 

materials) are not exposed to storm water or authorized   
non-storm water discharges. 

 
4. All industrial activities and industrial equipment are not 

exposed to storm water or authorized non-storm water 
discharges. 

 
5. There is no exposure of materials associated with industrial 

activity through other direct or indirect pathways such as 
particulates from stacks and exhaust systems. 

 
6. There is periodic re-evaluation of the facility to ensure 

Conditions 1, 3, 4, and 5 are continuously met. 
 
Currently, facility operators that can certify that the above 
conditions are met are not required to notify the State Water  
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Board or Regional Water Board.  These facility operators are 
advised to retain such certification documentation on site. 
 
The Ninth Circuit Court of Appeals invalidated the exemption 
granted by U.S. EPA for storm water discharges from facilities in 
Category 11 that do not have exposure and remanded the regulation 
to U.S. EPA for further action.  The State Water Board, at this 
time, is not requiring storm water discharges from facilities in 
Category 11 that do not have exposure to be covered by this 
General Permit.  Instead, the State Water Board will await future 
U.S. EPA or court action clarifying the types of storm water 
discharges that must be permitted.  If necessary, the State Water 
Board will reopen the General Permit to accommodate such a 
clarification. 
 
Section 1068 of the Intermodal Surface Transportation Act of 1991 
exempts municipal agencies serving populations of less than 
100,000 from Phase I permit requirements for most facilities they 
operate (uncontrolled sanitary landfills, power plants, and 
airports are still required to be permitted in Phase I).     
Phase II of the Permit Program scheduled to begin  
August 7, 2001 will cover the facilities that are exempt from 
Phase I permit requirements. 
 
 
 TYPES OF DISCHARGES NOT COVERED BY THIS GENERAL PERMIT 
 
1. CONSTRUCTION ACTIVITY:  Discharges from construction activity 

of five acres or more, including clearing, grading, and 
excavation.  A separate general permit was adopted on  

 August 20, 1992 for this industrial category. 
 
2. FACILITIES WHICH HAVE NPDES PERMITS CONTAINING STORM WATER 

PROVISIONS:  Some storm water discharges may be regulated by 
other individual or general NPDES permits issued by the State 
Water Board or the Regional Water Boards.  This General 
Permit shall not regulate these discharges.  When the 
individual or general NPDES permits for such discharges 
expire, the State Water Board or Regional Water Board may 
authorize coverage under this General Permit or another 
general NPDES permit, or may issue a new individual NPDES 
permit consistent with the Federal and State storm water 
regulations.  Interested parties may petition the State Water 
Board or appropriate Regional Water Board to issue individual 
or General NPDES Permits.  General Permits may be issued for 
a particular industrial group or watershed area. 

 
3. FACILITIES DETERMINED INELIGIBLE BY REGIONAL WATER BOARDS:  

Regional Water Boards may determine that discharges from a 
facility or groups of facilities, otherwise eligible for 
coverage under this General Permit, have potential water 
quality impacts that may not be appropriately addressed by 
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 this General Permit.  In such cases, a Regional Water Board 
may require such discharges to be covered by an individual or 
general NPDES permit.  Interested persons may petition the 
appropriate Regional Water Board to issue individual NPDES 
permits.  The applicability of this General Permit to such 
discharges will be terminated upon adoption of an individual 
NPDES permit or a different general NPDES permit. 

 
4. FACILITIES WHICH DO NOT DISCHARGE STORM WATER TO WATERS OF 

THE UNITED STATES:  The discharges from the following 
facilities are not required to be permitted: 

 
 a. FACILITIES THAT DISCHARGE STORM WATER TO MUNICIPAL 

SANITARY SEWER SYSTEMS:  Facilities that discharge storm 
water to municipal sanitary sewer systems or combined 
sewer systems are not required by Federal regulations to 
be covered by an NPDES storm water permit or to submit an 
NOI to comply with this General Permit.  (It should be 
noted that many municipalities have sewer use ordinances 
that prohibit storm drain connections to their sanitary 
sewers.) 

 
 b. FACILITIES THAT DO NOT DISCHARGE STORM WATER TO SURFACE 

WATERS OR SEPARATE STORM SEWERS:  Storm water that is 
captured and treated and/or disposed of with the 
facility's NPDES permitted process wastewater and storm 
water that is disposed of to evaporation ponds, 
percolation ponds, or combined sewer systems are not 
required to obtain a storm water permit.  To avoid 
liability, the facility operator should be certain that  
no discharge of storm water to surface waters would occur 
under any circumstances. 

 
5. MOST SILVICULTURAL ACTIVITIES:  Storm water discharges from 

most silvicultural activities such as thinning, harvesting 
operations, surface drainage, or road construction and 
maintenance are exempt from this permit.  Log sorting or log 
storage facilities that fall within SIC 2411 are required to 
be permitted. 

 
6. MINING AND OIL AND GAS FACILITIES:  Oil and gas facilities 

that have not released storm water resulting in a discharge 
of a reportable quantity (RQ) for which notification is or 
was required pursuant to 40 CFR Parts 110, 117, and 302 at 
any time after November 19, 1987 are not required to be 
permitted unless the industrial storm water discharge 
contributed to a violation of a water quality standard.  
Mining facilities that discharge storm water that does not 
come into contact with any overburden, raw materials, 
intermediate product, finished product, by-product, or waste 

 product located at the facility are not required to be 
permitted.  These facilities must be permitted if they have a 
new release of storm water resulting in a discharge of an RQ. 
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7. FACILITIES ON INDIAN LANDS:  the U.S. EPA will regulate 

Discharges from facilities on Indian lands. 
 
 NOTIFICATION REQUIREMENTS 
 
Storm water discharges from facilities described in the section 
titled "Types of Storm Water Discharges Covered by This General 
Permit" must be covered by an NPDES permit.  An NOI must be 
submitted by the facility operator for each individual facility 
to obtain coverage.  Certification of the NOI signifies that the 
facility operator intends to comply with the provisions of the 
General Permit.  Facility operators who have filed NOIs for the 
State Water Board Order No. 91-013-DWQ (as amended by Order  
No. 92-12-DWQ) or San Francisco Bay Regional Water Board Order 
No. 92-011 (as amended by Order No. 92-116) will be sent an 
abbreviated NOI soon after adopting this General Permit that must 
be completed and returned within 45 days of receipt.  Where 
operations have discontinued and significant materials remain on 
site (such as at closed landfills), the landowner may be 
responsible for filing an NOI and complying with this General 
Permit.  A landowner may also file an NOI for a facility if the 
landowner, rather than the facility operator(s), is responsible 
for compliance with this General Permit. 
 
A facility operator that does not submit an NOI for a facility 
must submit an application for an individual NPDES permit.  
U.S. EPA's regulations [40 CFR 122.21 (a)] exclude facility 
operators covered by a general permit from requirements to submit 
an individual permit application unless required by the Regional 
Water Board.  The NOI requirements of this General Permit are 
intended to establish a mechanism which can be used to establish 
a clear accounting of the number of facility operators complying 
with the General Permit, their identities, the nature of 
operations at the facilities, and location. 
 
All facility operators filing an NOI after the adoption of this 
General Permit must comply with this General Permit.  Existing 
facility operators who have filed NOIs prior to the adoption of 
this General Permit shall continue to complete the requirements 
of the previous General Permit through June 30, 1997 including 
submitting annual reports to the Regional Water Boards by  
July 1, 1997.  Group Leaders are required to submit a 1996-97 
Group Evaluation Report by August 1, 1997. 
 
 
 
 
 
 
 DESCRIPTION OF GENERAL PERMIT CONDITIONS 
 
Prohibitions 
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This General Permit authorizes storm water and authorized     
non-storm water discharges from facilities that are required to 
be covered by a storm water permit.  This General Permit 
prohibits discharges of material other than storm water (non-
storm water discharges) that are not authorized by the General 
Permit and discharges containing hazardous substances in storm 
water in excess of reportable quantities established at 40 CFR 
117.3 and 40 CFR 302.4.  Authorized non-storm water discharges 
are addressed in the Special Conditions of the General Permit. 
 
Effluent Limitations 
 
NPDES Permits for storm water discharges must meet all applicable 
provisions of Sections 301 and 402 of the CWA.  These provisions 
require control of pollutant discharges using best available 
technology economically achievable (BAT) and best conventional 
pollutant control technology (BCT) to prevent and reduce 
pollutants and any more stringent controls necessary to meet 
water quality standards. 
 
U.S. EPA regulations (40 CFR Subchapter N) establish effluent 
limitation guidelines for storm water discharges from facilities 
in ten industrial categories.  For these facilities, compliance 
with the effluent limitation guidelines constitutes compliance 
with BAT and BCT for the specified pollutants and must be met to 
comply with this General Permit. 
 
For storm water discharges from facilities not among the ten 
industrial categories listed in 40 CFR Subchapter N, it is not 
feasible at this time to establish numeric effluent limitations. 
The reasons why establishment of numeric effluent limitations is 
not feasible are discussed in detail in State Water Board Orders 
No. WQ 91-03 and WQ 91-04.  Therefore, this General Permit allows 
the facility operator to implement best management practices 
(BMPs) to comply with the requirements of this General Permit.  
This approach is consistent with the U.S. EPA's August 1, 1996 
"Interim Permitting Approach for Water Quality Based Effluent 
Limitations in Storm Water Permits". 
 
Receiving Water Limitations 
 
Storm water discharges shall not cause or contribute to a 
violation of an applicable water quality standard.  The General 
Permit requires facility operators to reduce or prevent  
pollutants in storm water discharges and authorized non-storm 
water discharges through the development and implementation of 
BMPs which constitutes compliance with BAT and BCT and, in most 
cases, compliance with water quality standards.  If receiving  
water quality standards are exceeded, facility operators are 
required to submit a written report providing additional BMPs  
that will be implemented to achieve water quality standards. 
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Storm Water Pollution Prevention Plans (SWPPPs) 
 
All facility operators must prepare, retain on site, and 
implement an SWPPP.  The SWPPP has two major objectives:  (1) to 
help identify the sources of pollution that affect the quality of 
industrial storm water discharges and authorized non-storm water 
discharges, and (2) to describe and ensure the implementation of 
BMPs to reduce or prevent pollutants in industrial storm water 
discharges and authorized non-storm water discharges. 
 
This General Permit requires development and implementation of an 
SWPPP emphasizing BMPs.  This approach provides the flexibility 
necessary to establish appropriate BMPs for different types of 
industrial activities and pollutant sources.  As this General 
Permit covers vastly different types of facilities, the State 
Water Board recognizes that there is no single best way of 
developing or organizing an SWPPP.  The SWPPP requirements 
contain the essential elements that all facility operators must 
consider and address in the SWPPP.  This General Permit's SWPPP 
requirements are more detailed than the previous general permit's 
SWPPP requirements, and the suggested order of the SWPPP elements 
have been rearranged (1) to correspond more closely with other 
storm water permits in effect throughout the country, and (2) to 
generally follow a more logical path.  Facility operators that 
have already developed and implemented SWPPPs under previous 
general permits are required to review the SWPPP's requirements 
contained in this General Permit and then review their existing 
SWPPP for adequacy.  If the existing SWPPP adequately identifies 
and assesses all potential sources of pollutants and describes 
the appropriate BMPs necessary to reduce or prevent pollutants, 
the facility operator is not required to revise the existing 
SWPPP.  
 
One of the major elements of the SWPPP is the elimination of 
unauthorized non-storm water discharges to the facility's storm 
drain system.  Unauthorized non-storm water discharges can be 
generated from a wide variety of potential pollutant sources.  
They include waters from the rinsing or washing of vehicles, 
equipment, buildings, or pavement; materials that have been 
improperly disposed of or dumped, and spilled; or leaked 
materials.  Unauthorized non-storm water discharges can 
contribute a significant pollutant load to receiving waters.  
Measures to control spills, leakage, and dumping can often be 
addressed through BMPs.  Unauthorized non-storm water discharges  
may enter the storm drain system via conveyances such as floor 
drains.  All conveyances should be evaluated to determine whether 
they convey unauthorized non-storm water discharges to the storm  
drain system.  Unauthorized non-storm water discharges (even when 
commingled with storm water) shall be eliminated or covered by a 
separate NPDES Permit. 
 
There are many non-storm water discharges that, under certain 
conditions, should not contain pollutants associated with 
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industrial activity (i.e., air conditioning condensate, potable 
water line testing, landscaping overflow, etc.).  Item D, Special 
Conditions, provides the conditions where certain listed non-
storm water discharges are authorized by this General Permit. 
 
Monitoring Program 
 
The General Permit requires development and implementation of a 
monitoring program.  The objectives of the monitoring program are 
to (1) demonstrate compliance with the General Permit, (2) aid in 
the implementation of the SWPPP, and (3) measure the 
effectiveness of the BMPs in reducing or preventing pollutants in 
storm water discharges and authorized non-storm water discharges. 
 
All facility operators (with the exception of inactive mining 
operations) are required to: 
 
1. Perform visual observations of storm water discharges and 

authorized storm water discharges. 
 
2. Collect and analyze samples of storm water discharges.  

Analysis must include pH, total suspended solids (TSS), total 
organic carbon (TOC), specific conductance, toxic chemicals, 
and other pollutants which are likely to be present in storm 
water discharges in significant quantities, and those 
parameters listed in Table D of this General Permit.  The 
Table D parameters are those listed in the U.S. EPA Multi-
Sector General Permit.  Facility operators subject to Federal 
storm water effluent limitation guidelines in 40 CFR 
Subchapter N must also sample and analyze for any pollutant 
specified in the appropriate category of 40 CFR Subchapter N. 

 
Facility operators are not required to collect samples or perform 
visual observations during adverse climatic conditions.  Sample 
collection and visual observations are required only during 
scheduled facility operating hours.  Visual observations are 
required only during daylight hours.  Facility operators that are 
unable to collect any of the required samples or visual 
observations because of the above circumstances must provide 
documentation to the Regional Water Board in their annual report. 
 
Facility operators may be exempt from performing sampling and 
analysis if they:  (1) do not have areas of industrial activity 
exposed to storm water, (2) receive an exemption from a local 
agency which has jurisdiction over the storm sewer system, or   
(3) receive an exemption from the appropriate Regional Water  
Board.  Facility operators must always perform sampling and 
analysis for any pollutant specified in storm water effluent 
limitation guidelines. 
 
This General Permit contains a new procedure where facility 
operators, if they meet certain minimum conditions, may certify  
compliance with the General Permit and reduce the number of 
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sampling events required to be sampled for the remaining term of 
the General Permit.  Each Regional Water Board may develop 
instructions, guidance, and checklists to assist facility 
operators to complete sampling reduction requests. 
 
Local agencies that wish to provide sampling and analysis 
exemptions or reductions to facility operators within their 
jurisdiction shall develop a certification program that clearly 
indicates the certification procedures and criteria used by the 
local agency.  At a minimum, these programs should include site 
inspections, a review of the facility operator's SWPPP, and a 
review of other records such as monitoring data, receiving water 
data, etc.  The certification program shall be approved by the 
local Regional Water Board before implementation. 
 
Alternative Monitoring 
 
Facility operators are required to develop a facility-specific 
monitoring program that satisfies both the minimum monitoring 
program requirements and the objectives of the monitoring 
program.  Some facility operators have indicated that cost-
effective alternative monitoring programs can be developed that 
provide equivalent or more accurate indicators of pollutants 
and/or BMP performance than a monitoring program based upon the 
minimum monitoring program requirements.  An example of such an 
alternative monitoring program would be one that identifies 
sample locations at or near pollutant sources rather than 
sampling an entire drainage area where the storm water discharge 
has been diluted with storm water from areas with little or no 
industrial activity. 
 
The State Water Board does not want to preclude facility 
operators from developing better, and perhaps more cost-
effective, monitoring programs.  This General Permit allows 
facility operators to submit alternative monitoring programs for 
approval by the Regional Water Board.  For individual facilities, 
these proposals must be facility specific and demonstrate how the 
alternative monitoring program will result in an equivalent or 
more accurate indicator of pollutants and/or BMP effectiveness.  
Facility operators with similar industrial activities may also 
propose alternative monitoring programs for approval by the 
Regional Water Boards.  These proposals must demonstrate how the 
alternative monitoring program will result in an equivalent or 
more accurate indicator of pollutants and/or BMP effectiveness 
for all of the participating facilities. 
 
Facility operators shall continue to comply with the existing 
monitoring program requirements until receiving approval by the 
Regional Water Board. 
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Group Monitoring 
 
Each facility operator may either perform sampling and analysis 
individually or participate in a group monitoring program.  A 
group monitoring program may be developed either by a group 
leader representing a group of similar facilities or by a local 
agency which holds a storm water permit for a municipal separate 
storm sewer system for industrial facilities within its 
jurisdiction.  The group leader or local agency responsible for 
the group monitoring program must schedule all participating 
facilities to sample two storm events over the life of this 
General Permit.  Facility operators subject to Federal effluent 
limitations guidelines in 40 CFR Subchapter N must individually 
sample and analyze for pollutants listed in the appropriate 
Federal regulations. 
 
Participants within a group may be located within the 
jurisdiction of more than one Regional Water Board.  Multi-
Regional Water Board groups must receive the approval of the 
State Water Board Executive Director (with the concurrence of the 
appropriate Regional Water Boards).   
 
Each group leader or local agency responsible for group sampling 
must: (1) provide guidance or training so that the monitoring is 
done correctly, (2) recommend appropriate BMPs to reduce or 
prevent pollutants in storm water discharges and authorized non-
storm water discharges from group participants, (3) evaluate and 
report the monitoring data to the State Water Board and/or the 
appropriate Regional Water Board(s), and (4) conduct two on-site 
inspections at each facility over the five year term of this 
General Permit to evaluate facility compliance and recommend BMPs 
to achieve compliance with this General Permit.  The group leader 
or local agency may designate, hire, or train inspectors to 
conduct these inspections that are or are not directly affiliated 
with the group leader or local agency.  It is the group leader's 
or local agency's responsibility to select inspectors that are 
capable of evaluating each facility's compliance with the General 
Permit and can recommend appropriate BMPs.  All group monitoring 
plans are subject to State Water Board and/or Regional Water 
Board(s) review.  Consistent with the four-tier permitting 
strategy described in the Federal regulations, the Regional Water 
Board(s) may evaluate the data and results from group monitoring 
to establish future permitting decisions.  As appropriate, the 
State Water Board and/or the Regional Water Board(s) may 
terminate or require substantial amendment to the group 
monitoring plans.  The State Water Board and/or the Regional 
Water Board(s) may terminate a facility's participation in group 
monitoring or require additional monitoring activities. 
 
Retention of Records 
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The facility operator is required to retain records of all 
monitoring information, copies of all reports required by this 
General Permit, and records of all data used to complete the NOI 
for a period of five years from the date of measurement, report, 
or monitoring activity.  This period may be extended by the State 
and/or Regional Water Boards.  All records are public documents 
and must be provided to the Regional Water Boards on request.   
 
Watershed Management 
 
The State and Regional Water Boards are undertaking a focussed 
effort in watershed management throughout the State.  In 
reissuing this General Permit, the State Water Board recognizes 
both the evolving nature of watershed management and the long-
term desirability of structuring monitoring programs to support 
the Watershed Management Initiative.  Therefore, the amended 
monitoring and reporting provisions provide flexibility for 
individual facility operators or groups of facility operators to 
propose and participate in, subject to Regional Water Board 
approval, watershed monitoring programs in lieu of some or all of 
the monitoring requirements contained in this General Permit. 
 
Facility Operator Compliance Responsibilities 
 
This General Permit has been written to encourage individual 
facility operators to develop their own SWPPP and monitoring 
programs.  Many facility operators, however, choose to obtain 
compliance assistance either by hiring a consultant on an 
individual basis or by participating in a group monitoring plan. 
Regardless of how a facility operator chooses to pursue 
compliance, it is the facility operator that is responsible for 
compliance with this General Permit.   
 
The State Water Board recognizes that industrial activities and 
operating conditions at many facilities change over time.  In 
addition, new and more effective BMPs are being developed by 
various facility operators and by industrial groups.  The SWPPP 
and monitoring program requirements include various inspections, 
reviews, and observations all of which recognize, encourage, and 
mandate an iterative self-evaluation process that is necessary to 
consistently comply with this General Permit.  In general, 
facility operators that develop and implement SWPPPs that comply 
with this General Permit should not be penalized when discovering  
minor violations through this iterative self-evaluation process. 
The General Permit provides facility operators up to 90 days to 
revise and implement the SWPPP to correct such violations.  
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 STATE WATER RESOURCES CONTROL BOARD (STATE WATER BOARD) 
 WATER QUALITY ORDER NO. 97-03-DWQ 
 NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 
 GENERAL PERMIT NO. CAS000001 (GENERAL PERMIT) 
 
 WASTE DISCHARGE REQUIREMENTS (WDRS) 
 FOR 
 DISCHARGES OF STORM WATER ASSOCIATED WITH INDUSTRIAL ACTIVITIES 
 EXCLUDING CONSTRUCTION ACTIVITIES 
 
The State Water Board finds that: 
 
1. Federal regulations for storm water discharges were issued 

by the U.S. Environmental Protection Agency (U.S. EPA) on  
 November 16, 1990 (40 Code of Federal Regulations [CFR] 

Parts 122, 123, and 124).  The regulations require operators 
of specific categories of facilities where discharges of 
storm water associated with industrial activity (storm 
water) occur to obtain an NPDES permit and to implement Best 
Available Technology Economically Achievable (BAT) and Best 
Conventional Pollutant Control Technology (BCT) to reduce or 
prevent pollutants associated with industrial activity in 
storm water discharges and authorized non-storm discharges. 

 
2. This General Permit shall regulate storm water discharges 

and authorized non-storm water discharges from specific 
categories of industrial facilities identified in 
Attachment 1, storm water discharges and authorized non-
storm water discharges from facilities as designated by the 
Regional Water Quality Control Boards (Regional Water 
Boards), and storm water discharges and authorized non-storm 
water discharges from other facilities seeking General 
Permit coverage.  This General Permit may also regulate 
storm water discharges and authorized non-storm water 
discharges from facilities as required by U.S. EPA 
regulations.  This General Permit shall regulate storm water 
discharges and authorized non-storm water discharges 
previously regulated by San Francisco Bay Regional Water 
Board Order, No.92-11 (as amended by Order No. 92-116).  
This General Permit excludes storm water discharges and non-
storm water discharges that are regulated by other 
individual or general NPDES permits, storm water discharges 
and non-storm water discharges from construction activities, 
and storm water discharges and non-storm water discharges 
excluded by the Regional Water Boards for coverage by this 
General Permit.  Attachment 2 contains the addresses and 
telephone numbers of each Regional Water Board office. 

 
3. To obtain coverage for storm water discharges and authorized 

non-storm water discharges pursuant to this General Permit, 
operators of facilities (facility operators) must submit a 
Notice of Intent (NOI), in accordance with the Attachment 3
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 instructions, and appropriate annual fee to the State Water 
Board.  This includes facility operators that have 
participated in U.S. EPA's group application process. 

 
4. This General Permit does not preempt or supersede the 

authority of local agencies to prohibit, restrict, or control 
storm water discharges and authorized non-storm water 
discharges to storm drain systems or other water-courses 
within their jurisdictions as allowed by State and Federal 
law. 

 
5. If an individual NPDES permit is issued to a facility 

operator otherwise subject to this General Permit or an 
alternative NPDES general permit is subsequently adopted 
which covers storm water discharges and/or authorized non-
storm water discharges regulated by this General Permit, the 
applicability of this General Permit to such discharges is 
automatically terminated on the effective date of the 
individual NPDES permit or the date of approval for coverage 
under the subsequent NPDES general permit. 

 
6. Effluent limitations and toxic and effluent standards 

established in Sections 208(b), 301, 302, 303(d), 304, 306, 
307, and 403 of the Federal Clean Water Act (CWA), as 
amended, are applicable to storm water discharges and 
authorized non-storm water discharges regulated by this 
General Permit. 

 
7. This action to adopt an NPDES general permit is exempt from 

the provisions of the California Environmental Quality Act 
(Public Resources Code Section 21100, et seq.) in accordance 
with Section 13389 of the California Water Code. 

 
8. Federal regulations (40 CFR Subchapter N) establish effluent 

limitations guidelines for storm water discharges from some 
facilities in ten industrial categories. 

 
9. For facilities which do not have established effluent 

limitation guidelines for storm water discharges in 40 CFR 
Subchapter N, it is not feasible at this time to establish 
numeric effluent limitations.  This is due to the large 
number of discharges and the complex nature of storm water 
discharges.  This is also consistent with the U.S. EPA's 
August 1, 1996 "Interim Permitting Approach for Water Quality 
Based Effluent Limitations in Storm Water Permits." 

 
10. Facility operators are required to comply with the terms and 

conditions of this General Permit.  Compliance with the terms 
and conditions of this General Permit constitutes compliance 
with BAT/BCT requirements and with requirements to achieve 
water quality standards.  This includes the development and 
implementation of an effective Storm Water Pollution 
Prevention Plan (SWPPP) to reduce or prevent  pollutants 
associated with industrial activity in storm water discharges 
and authorized non-storm water discharges. 
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11. Best Management Practices (BMPs) to reduce or prevent 

pollutants associated with industrial activity in storm water 
discharges and authorized non-storm water discharges are 
appropriate where numeric effluent limitations are 
infeasible, and the implementation of BMPs is adequate to 
achieve compliance with BAT/BCT and with water quality 
standards. 

 
12. The State Water Board has adopted a Watershed Management 

Initiative that encourages watershed management throughout 
the State.  This General Permit recognizes the Watershed 
Management Initiative by supporting the development of 
watershed monitoring programs authorized by the Regional 
Water Boards. 

 
13. Following adoption of this General Permit, the Regional Water 

Boards shall enforce its provisions.  
 
14. Following public notice in accordance with State and Federal 

laws and regulations, the State Water Board held a public 
hearing on November 12, 1996 and heard and considered all 
comments pertaining to this General Permit.  A response to 
all significant comments has been prepared and is available 
for public review. 

 
 15. This Order is an NPDES General Permit in compliance with 

Section 402 of the CWA and shall take effect upon adoption by 
the State Water Board. 

 
16. All terms that are defined in the CWA, U.S. EPA storm water 

regulations and the Porter-Cologne Water Quality Control Act 
will have the same definition in this General Permit unless 
otherwise stated.  

 
IT IS HEREBY ORDERED that all facility operators required to be 
regulated by this General Permit shall comply with the following: 
 
A. DISCHARGE PROHIBITIONS: 
 
1.   Except as allowed in Special Conditions (D.1.) of this 

General Permit, materials other than storm water (non-storm 
water discharges) that discharge either directly or 
indirectly to waters of the United States are prohibited.  
Prohibited non-storm water discharges must be either 
eliminated or permitted by a separate NPDES permit. 

 
 2. Storm water discharges and authorized non-storm water 

discharges shall not cause or threaten to cause pollution, 
contamination, or nuisance. 

 
B.   EFFLUENT LIMITATIONS: 
 
 1. Storm water discharges from facilities subject to storm water 

effluent limitation guidelines in Federal regulations (40 CFR 
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Subchapter N) shall not exceed the specified effluent 
limitations. 

 
 2. Storm water discharges and authorized non-storm water 

discharges regulated by this General Permit shall not contain 
a hazardous substance equal to or in excess of a reportable 
quantity listed in 40 CFR Part 117 and/or 40 CFR Part 302. 

 
 3. Facility operators covered by this General Permit must reduce 

or prevent pollutants associated with industrial activity in 
storm water discharges and authorized non-storm water 
discharges through implementation of BAT for toxic and non-
conventional pollutants and BCT for conventional pollutants. 
Development and implementation of an SWPPP that complies with 
the requirements in Section A of the General Permit and that 
includes BMPs that achieve BAT/BCT constitutes compliance 
with this requirement. 

    
C. RECEIVING WATER LIMITATIONS: 
 
  1. Storm water discharges and authorized non-storm water 

discharges to any surface or ground water shall not 
adversely impact human health or the environment. 

 
  2. Storm water discharges and authorized non-storm water 

discharges shall not cause or contribute to an 
exceedance of any applicable water quality standards 
contained in a Statewide Water Quality Control Plan or 
the applicable Regional Water Board's Basin Plan. 

 
 3. A facility operator will not be in violation of 

Receiving Water Limitation C.2. as long as the facility 
operator has implemented BMPs that achieve BAT/BCT and   

   the following procedure is followed: 
 
    a. The facility operator shall submit a report to the 

appropriate Regional Water Board that describes the 
BMPs that are currently being implemented and 
additional BMPs that will be implemented to prevent 
or reduce any pollutants that are causing or 
contributing to the exceedance of water quality  

   standards.  The report shall include an 
implementation schedule.  The Regional Water Board 
may require modifications to the report. 

 
   b. Following approval of the report described above by 

the Regional Water Board, the facility operator 
shall revise its SWPPP and monitoring program to 
incorporate the additional BMPs that have been and 
will be implemented, the implementation schedule, 
and any additional monitoring required. 

  
  4. A facility operator shall be in violation of this General 

Permit if he/she fails to do any of the following: 
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    a. Submit the report described above within 60 days after 
either the facility operator or the Regional Water 
Board determines that discharges are causing or 
contributing to an exceedance of an applicable water 
quality standard; 

    
   b. Submit a report that is approved by the Regional 

 Water Board; or 
    
   c. Revise its SWPPP and monitoring program as  required  

by the approved report. 
 
D. SPECIAL CONDITIONS 
 
 1. Non-Storm Water Discharges 
 

 a.  The following non-storm water discharges are  
authorized by this General Permit provided that they 
satisfy the conditions specified in Paragraph b. 
below:  fire hydrant flushing; potable water 
sources, including potable water related to the 
operation, maintenance, or testing of potable water 
systems; drinking fountain water; atmospheric 
condensates including refrigeration, air 
conditioning, and compressor condensate; irrigation 
drainage; landscape watering; springs; ground water; 
foundation or footing drainage; and sea water 
infiltration where the sea waters are discharged 
back into the sea water source. 

 
   b.  The non-storm water discharges as provided in 

Paragraph a. above are authorized by this General 
Permit if all the following conditions are met: 

 
         i. The non-storm water discharges are in 

 compliance with Regional Water Board 
 requirements. 

 
      ii. The non-storm water discharges are in 

 compliance with local agency ordinances 
 and/or requirements. 

    iii. BMPs are specifically included in the SWPPP 
 to (1) prevent or reduce the contact of non-
 storm water discharges with significant 
 materials or equipment and (2) minimize, to 
 the extent practicable, the flow or volume of 
 non-storm water discharges. 

 
     iv. The non-storm water discharges do not contain 

 significant quantities of pollutants. 
 
      v. The monitoring program includes quarterly 

visual observations of each non-storm water 
discharge and its sources to ensure that BMPs 
are being implemented and are effective. 
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       vi. The non-storm water discharges are reported 

and described annually as part of the annual 
report. 

 
   c. The Regional Water Board or its designee may establish 

additional monitoring programs and reporting 
requirements for any non-storm water discharge 
authorized by this General Permit. 

 
   d. Discharges from firefighting activities are authorized 

by this General Permit and are not subject to the 
conditions of Paragraph b. above. 

 
E. PROVISIONS 
 
  1. All facility operators seeking coverage by this General 

Permit must submit an NOI for each of the facilities they 
operate.  Facility operators filing an NOI after the 
adoption of this General Permit shall use the NOI form and 
instructions (Attachment 3) attached to this General 
Permit.  Existing facility operators who have filed an NOI 
pursuant to State Water Board Order  

   No. 91-013-DWQ (as amended by Order No. 92-12-DWQ) or  
   San Francisco Bay Regional Water Board Order No. 92-11 (as 

amended by Order No. 92-116) shall submit an abbreviated 
NOI form provided by the State Water Board.  The 
abbreviated NOI form shall be submitted within 45 days of 
receipt. 

 
  2. Facility operators who have filed an NOI, pursuant to 

State Water Board Order No. 91-013-DWQ (as amended by 
Order No. 92-12-DWQ) or San Francisco Bay Regional Water 
Board Order No. 92-11 (as amended by Order No. 92-116), 
shall continue to implement their existing SWPPP and shall 
implement any necessary revisions to their SWPPP in 
accordance with Section A of this General Permit in a 
timely manner, but in no case later than August 1, 1997. 
Facility operators beginning industrial activities after 
adoption of this General Permit must develop and implement 
an SWPPP in accordance with Section A of this General 
Permit when the industrial activities begin.   

  
  3. Facility operators who have filed an NOI, pursuant to 

State Water Board Order No. 91-013-DWQ (as amended by 
Order No. 92-12-DWQ) or San Francisco Bay Regional Water 
Board Order No. 92-11 (as amended by Order No. 92-116), 
shall continue to implement their existing Monitoring 
Program and shall implement any necessary revisions to 
their Monitoring Program in accordance with Section B of 
the General Permit in a timely manner, but in no case 
later than August 1, 1997.  Facility operators beginning 
industrial activities after adoption of this General 
Permit must develop and implement a Monitoring Program in 
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accordance with Section B of this General Permit when 
industrial activities begin. 

 
  4. Facility operators of feedlots as defined in 40 CFR  Part 

412 that are in full compliance with Section 2560 to 
Section 2565, Title 23, California Code of Regulations 
(Chapter 15) will be in compliance with all effluent 
limitations and prohibitions contained in this General 
Permit.  Facility operators of feedlots that comply with 
Chapter 15, however, must perform monitoring in compliance 
with the requirements of Section B.4.d. and B.14. of this 
General Permit.  Facility operators of feedlots must also 
comply with any Regional Water Board WDRs or NPDES general 
permit regulating their storm water discharges.   

 
  5. All facility operators must comply with lawful 

requirements of municipalities, counties, drainage 
districts, and other local agencies regarding storm water 
discharges and non-storm water discharges entering  storm 
drain systems or other watercourses under their 
jurisdiction, including applicable requirements in 
municipal storm water management programs developed to 
comply with NPDES permits issued by the Regional Water 
Boards to local agencies. 

 
 6. All facility operators must comply with the standard 

provisions and reporting requirements for each facility 
covered by this General Permit contained in Section C,  
Standard Provisions. 

 
 7. Facility operators that operate facilities with        
   co-located industrial activities (facilities that have 

industrial activities that meet more than one of the 
descriptions in Attachment 1) that are  contiguous to  

   one another are authorized to file a single NOI to  
   comply with the General Permit.  Storm water discharges 

and authorized non-storm water discharges from the co-
located industrial activities are authorized if the SWPPP 
and Monitoring  Program addresses each co-located 
industrial activity. 

 
 8. Upon reissuance of a successor NPDES general permit by the 

State Water Board, the facility operators subject to this 
reissued General Permit may be required to file an NOI. 

 
 9. Facility operators may request to terminate their coverage 

under this General Permit by filing a Notice of 
Termination (NOT) with the Regional Water Board.  The NOT 
shall provide all documentation requested by the Regional 
Water Board.  The facility operator will be notified when 
the NOT has been approved.  Should the NOT be denied, 
facility operators are responsible for continued 
compliance with the requirements of this General Permit. 
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 10. Facility operators who have filed an NOI, pursuant to 
State Water Board Order No. 91-013-DWQ (as amended by 
Order No. 92-12) or San Francisco Bay Regional Water Board 
Order No. 92-11 (as amended by Order No. 92-116) shall: 

   
   a. Complete the 1996-97 activities required by those 

general permits.  These include, but are not limited 
to, conducting any remaining visual observations, 
sample collection, annual site inspection, annual 
report submittal, and (for group monitoring leaders) 
Group Evaluation Reports; and  

 
   b. Comply with the requirements of this General Permit 

no later than August 1, 1997. 
  
 11. If the Regional Water Board determines that a discharge 

may be causing or contributing to an exceedance of any 
applicable water quality standards contained in a 
Statewide Water Quality Control Plan or the applicable 
Regional Water Board's Basin Plan, the Regional Water 
Board may order the facility operator to comply with the 
requirements described in Receiving Water       

   Limitation C.3.  The facility operator shall comply with 
the requirements within the time schedule established by 
the Regional Water Board. 

 
 12. If the facility operator determines that its storm water 

discharges or authorized non-storm water discharges are 
causing or contributing to an exceedance of any 

   applicable water quality standards, the facility operator 
shall comply with the requirements described in Receiving 
Water Limitation C.3. 

 
 13. State Water Board Order No. 91-013-DWQ (as amended by 

Order No. 92-12-DWQ) and San Francisco Bay Regional Water 
Board Order No. 91-011 (as amended by Order  

   No. 92-116) are hereby rescinded. 
 
F. REGIONAL WATER BOARD AUTHORITIES 
 
 1. Following adoption of this General Permit, Regional Water 

Boards shall: 
 
   a. Implement the provisions of this General Permit, 

including, but not limited to, reviewing SWPPPs, 
reviewing annual reports, conducting compliance 
inspections, and taking enforcement actions. 

 
   b. Issue other NPDES general permits or individual NPDES 

storm water permits as they deem appropriate to 
individual facility operators, facility operators of 
specific categories of industrial activities, or 
facility operators in a watershed or geographic area. 
Upon issuance of such NPDES permits by a Regional Water 
Board, the affected facility operator shall no longer 
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be regulated by this General Permit.  Any new NPDES 
permit issued by the Regional Water Board may contain 
different requirements than the requirements of this 
General Permit. 

 
 2. Regional Water Boards may provide guidance to facility 

operators on the SWPPP and the Monitoring Program and 
reporting implementation. 

 
 3. Regional Water Boards may require facility operators to 

conduct additional SWPPP and Monitoring Program and 
reporting activities necessary to achieve compliance with 
this General Permit. 

 
 4. Regional Water Boards may approve requests from facility 

operators whose facilities include co-located industrial 
activities that are not contiguous within the facilities  
(e.g., some military bases) to comply with this General 
Permit under a single NOI.  Storm water discharges and 
authorized non-storm water discharges from the co-located 
industrial activities and from other sources within the 
facility that may generate significant quantities of 
pollutants are authorized provided the SWPPP and Monitoring 
Program addresses each co-located industrial activity and 
other sources that may generate significant quantities of 
pollutants. 

 
 

CERTIFICATION 
 
The undersigned, Administrative Assistant to the State Water 
Board, does hereby certify that the foregoing is a full, true, and 
correct copy of an order duly and regularly adopted at a meeting 
of the State Water Resources Control Board held on  
April 17, 1997. 
 
 
AYE:  John P. Caffrey 
   John W. Brown 
   James M. Stubchaer 
   Marc Del Piero 
   Mary Jane Forster 
 
 
NO:      None 
 
 
ABSENT:  None 
 
 
ABSTAIN: None 
 
 
                                                
          Maureen Marché 
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                 Administrative Assistant to the Board 
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SECTION A:  STORM WATER POLLUTION PREVENTION PLAN REQUIREMENTS 
 
 1. Implementation Schedule 
 
 A storm water pollution prevention plan (SWPPP) shall be 

developed and implemented for each facility covered by this 
General Permit in accordance with the following schedule. 

 
 a. Facility operators beginning industrial activities 

before October 1, 1992 shall develop and implement the 
SWPPP no later than October 1, 1992.  Facility operators 
beginning industrial activities after  October 1, 1992 
shall develop and implement the SWPPP when industrial 
activities begin.   

 
 b. Existing facility operators that submitted a Notice of 

Intent (NOI), pursuant to State Water Resources Control 
Board (State Water Board) Order No. 91-013-DWQ (as 
amended by Order No. 92-12) or San Francisco Bay 
Regional Water Quality Control Board (Regional Water 
Board) Order No. 92-11 (as amended by Order  

  No. 92-116), shall continue to implement their existing 
SWPPP and shall implement any necessary revisions to 
their SWPPP in a timely manner, but in no case later 
than August 1, 1997. 

 
 2. Objectives 
 
 The SWPPP has two major objectives:  (a) to identify and 

evaluate sources of pollutants associated with industrial 
activities that may affect the quality of storm water 
discharges and authorized non-storm water discharges from  

 the facility; and (b) to identify and implement site- 
specific best management practices (BMPs) to reduce or 
prevent pollutants associated with industrial activities in 
storm water discharges and authorized non-storm water 
discharges.  BMPs may include a variety of pollution 
prevention measures or other low-cost and pollution control 
measures.  They are generally categorized as non-structural 
BMPs (activity schedules, prohibitions of practices, 
maintenance procedures, and other low-cost measures) and as 
structural BMPs (treatment measures, run-off controls, over-
head coverage.)  To achieve these objectives, facility 
operators should consider the five phase process for SWPPP 
development and implementation as shown in Table A. 

 
 The SWPPP requirements are designed to be sufficiently 

flexible to meet the needs of various facilities.  SWPPP 
requirements that are not applicable to a facility should  

 not be included in the SWPPP. 
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 A facility's SWPPP is a written document that shall contain  
 a compliance activity schedule, a description of industrial 

activities and pollutant sources, descriptions of BMPs, 
drawings, maps, and relevant copies or references of parts of 
other plans.  The SWPPP shall be revised whenever appropriate 
and shall be readily available for review by facility 
employees or Regional Water Board inspectors. 

 
 3. Planning and Organization 
 
  a. Pollution Prevention Team 
 
   The SWPPP shall identify a specific individual or 

individuals and their positions within the facility 
organization as members of a storm water pollution 
prevention team responsible for developing the SWPPP, 
assisting the facility manager in SWPPP implementation and 
revision, and conducting all monitoring program activities 
required in Section B of this General Permit.  The SWPPP 
shall clearly identify the General Permit related 
responsibilities, duties, and activities of each team 
member.  For small facilities, storm water pollution 
prevention teams may consist of one individual where 
appropriate. 

 
  b. Review Other Requirements and Existing Facility Plans 
 
   The SWPPP may incorporate or reference the appropriate 

elements of other regulatory requirements.  Facility 
operators should review all local, State, and Federal 
requirements that impact, complement, or are consistent 
with the requirements of this General Permit.  Facility 
operators should identify any existing facility plans that 
contain storm water pollutant control measures or relate to 
the requirements of this General Permit.  As examples, 
facility operators whose facilities are subject to Federal 
Spill Prevention Control and Countermeasures' requirements 
should already have instituted a plan to control spills of 
certain hazardous materials.  Similarly, facility operators 
whose facilities are subject to air quality related permits 
and regulations may already have evaluated industrial 
activities that generate dust or particulates. 

 
4. Site Map 
 
  The SWPPP shall include a site map.  The site map shall be 

provided on an 8-½ x 11 inch or larger sheet and include 
notes, legends, and other data as appropriate to ensure that 
the site map is clear and understandable.  If necessary,  
facility operators may provide the required information on 
multiple site maps. 

  TABLE A 
 FIVE PHASES FOR DEVELOPING AND IMPLEMENTING INDUSTRIAL 
 STORM WATER POLLUTION PREVENTION PLANS 
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 PLANNING AND ORGANIZATION 
 
   *Form Pollution Prevention Team 
   *Review other plans 
 

 ↓ 

 ASSESSMENT PHASE 
 
      *Develop a site map 
      *Identify potential pollutant sources 
      *Inventory of materials and chemicals 
      *List significant spills and leaks 
      *Identify non-storm water discharges 
      *Assess pollutant Risks 
 

 ↓ 

 BEST MANAGEMENT PRACTICES IDENTIFICATION PHASE 
 
      *Non-structural BMPs 
      *Structural BMPs 
      *Select activity and site-specific BMPs 
 

                           ↓ 

          IMPLEMENTATION PHASE 
 
      *Train employees  
      *Implement BMPs 
      *Conduct recordkeeping and reporting 
           

 ↓ 

 EVALUATION / MONITORING 
 
  *Conduct annual site evaluation 
  *Review monitoring information 
  *Evaluate BMPs 
  *Review and revise SWPPP 

  
The following information shall be included on the site map: 
 
 a.   The facility boundaries; the outline of all storm water 

drainage areas within the facility boundaries; portions of 
the drainage area impacted by run-on from surrounding 
areas; and direction of flow of each drainage area,    on-
site surface water bodies, and areas of soil erosion. The 
map shall also identify nearby water bodies (such as 
rivers, lakes, and ponds) and municipal storm drain inlets 
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where the facility's storm water discharges and authorized 
non-storm water discharges may be received.   

 
 b.   The location of the storm water collection and conveyance 

system, associated points of discharge, and direction of 
flow.  Include any structural control measures that affect 
storm water discharges, authorized non-storm water 
discharges, and run-on.  Examples of structural control 
measures are catch basins, berms, detention ponds, 
secondary containment, oil/water separators, diversion 
barriers, etc. 

 
 c.   An outline of all impervious areas of the facility, 

including paved areas, buildings, covered storage areas, 
or other roofed structures. 

 
 d.   Locations where materials are directly exposed to 

precipitation and the locations where significant spills 
or leaks identified in Section A.6.a.iv. below have 
occurred. 

 
 e.   Areas of industrial activity.  This shall include the 

locations of all storage areas and storage tanks, shipping 
and receiving areas, fueling areas, vehicle and equipment 
storage/maintenance areas, material handling and 
processing areas, waste treatment and disposal areas, dust 
or particulate generating areas, cleaning and rinsing 
areas, and other areas of industrial activity which are 
potential pollutant sources. 

 
 5. List of Significant Materials  
 
 The SWPPP shall include a list of significant materials  

handled and stored at the site.  For each material on the 
list, describe the locations where the material is being 
stored, received, shipped, and handled, as well as the 
typical quantities and frequency.  Materials shall include 
raw materials, intermediate products, final or finished 
products, recycled materials, and waste or disposed 
materials.   

 
 
 
 6. Description of Potential Pollutant Sources 
 
  a. The SWPPP shall include a narrative description of the 

facility's industrial activities, as identified in Section 
A.4.e above, associated potential pollutant sources, and 
potential pollutants that could be discharged in storm 
water discharges or authorized non-storm water discharges. 
 At a minimum, the following items related to a facility's 
industrial activities shall be considered: 
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   i. Industrial Processes 
 
     Describe each industrial process, the type, 

characteristics, and quantity of significant  
   materials used in or resulting from the process, and  
   a description of the manufacturing, cleaning,  
   rinsing, recycling, disposal, or other activities 

related to the process.  Where applicable, areas 
protected by containment structures and the 
corresponding containment capacity shall be described. 

   
   ii. Material Handling and Storage Areas 
 
   Describe each handling and storage area, type, 

characteristics, and quantity of significant materials 
handled or stored, description of the shipping, 
receiving, and loading procedures, and the spill or 
leak prevention and response procedures.  Where 
applicable, areas protected by containment structures 
and the corresponding containment capacity shall be 
described. 

 
  iii. Dust and Particulate Generating Activities  
 
   Describe all industrial activities that generate dust 

or particulates that may be deposited within the 
facility's boundaries and identify their discharge 
locations; the characteristics of dust and particulate 
pollutants; the approximate quantity of  dust and 
particulate pollutants that may be deposited within 
the facility boundaries; and a description of the 
primary areas of the facility where dust and 
particulate pollutants would settle. 

 
   iv. Significant Spills and Leaks 
 
   Describe materials that have spilled or leaked in 

significant quantities in storm water discharges or 
non-storm water discharges since April 17, 1994.  
Include toxic chemicals (listed in 40 CFR, Part 302)  

   that have been discharged to storm water as reported 
on U.S. Environmental Protection Agency (U.S. EPA)   
Form R, and oil and hazardous substances in excess of 
reportable quantities (see 40 Code of Federal 
Regulations [CFR], Parts 110, 117, and 302).   

 
   The description shall include the type, 

characteristics, and approximate quantity of the 
material spilled or leaked, the cleanup or remedial 
actions that have occurred or are planned, the 
approximate remaining quantity of materials that may 
be exposed to storm water or non-storm water 
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discharges, and the preventative measures taken to 
ensure spill or leaks do not reoccur.  Such list  

   shall be updated as appropriate during the term of 
this General Permit. 

 
  v. Non-Storm Water Discharges 
 
   Facility operators shall investigate the facility to 

identify all non-storm water discharges and their 
sources.  As part of this investigation, all drains 
(inlets and outlets) shall be evaluated to identify  
whether they connect to the storm drain system. 

     
   All non-storm water discharges shall be described.  

This shall include the source, quantity, frequency, 
and characteristics of the non-storm water discharges 
and associated drainage area. 

 
   Non-storm water discharges that contain significant 

quantities of pollutants or that do not meet the 
conditions provided in Special Conditions D. are 
prohibited by this General Permit (Examples of 
prohibited non-storm water discharges are contact and 
non-contact cooling water, boiler blowdown, rinse 
water, wash water, etc.).  Non-storm water discharges 
that meet the conditions provided in Special  

   Condition D. are authorized by this General Permit.  
The SWPPP must include BMPs to prevent or reduce 
contact of non-storm water discharges with  

   significant materials or equipment.  
 
   vi. Soil Erosion 
 
   Describe the facility locations where soil erosion may 

occur as a result of industrial activity, storm water 
discharges associated with industrial activity, or 
authorized non-storm water discharges. 

 
 b. The SWPPP shall include a summary of all areas of 

industrial activities, potential pollutant sources, and 
potential pollutants.  This information should be 
summarized similar to Table B.  The last column of  

  Table B, "Control Practices", should be completed in   
  accordance with Section A.8. below. 
 
 7. Assessment of Potential Pollutant Sources 
 
  a. The SWPPP shall include a narrative assessment of all 

industrial activities and potential pollutant sources as 
described in A.6. above to determine: 

    
  i. Which areas of the facility are likely sources of  
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   pollutants in storm water discharges and authorized 
non-storm water discharges, and  

 
  ii. Which pollutants are likely to be present in storm 

water discharges and authorized non-storm water 
discharges.  Facility operators shall consider and 
evaluate various factors when performing this 
assessment such as current storm water BMPs; 
quantities of significant materials handled, 
produced, stored, or disposed of; likelihood of 
exposure to storm water or authorized non-storm water 
discharges; history of spill or leaks; and run-on 
from outside sources. 

 
 b. Facility operators shall summarize the areas of the 

facility that are likely sources of pollutants and the 
corresponding pollutants that are likely to be present in 
storm water discharges and authorized non-storm water 
discharges. 

 
  Facility operators are required to develop and implement 

additional BMPs as appropriate and necessary to prevent or 
reduce pollutants associated with each pollutant source.  
The BMPs will be narratively described in Section 8 below. 

 
  8. Storm Water Best Management Practices 
 
 The SWPPP shall include a narrative description of the storm 

water BMPs to be implemented at the facility for each 
potential pollutant and its source identified in the site 
assessment phase (Sections A.6. and 7. above).  The BMPs 
shall be developed and implemented to reduce or prevent 
pollutants in storm water discharges and authorized non-storm 
water discharges.  Each pollutant and its source may require 
one or more BMPs.  Some BMPs may be implemented for multiple 
pollutants and their sources, while other BMPs will be 
implemented for a very specific pollutant and its source. 
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TABLE B 
EXAMPLE 

ASSESSMENT OF POTENTIAL POLLUTION SOURCES AND 
CORRESPONDING BEST MANAGEMENT PRACTICES  

SUMMARY 
 

Area Activity Pollutant Source Pollutant Best Management Practices 

     

Vehicle & 
Equipment 
Fueling 

Fueling Spills and leaks 
during delivery 

fuel oil - Use spill and overflow protection 
 
- Minimize run-on of storm water into the 

fueling area 
 
- Cover fueling area 
 
- Use dry cleanup methods rather than 

hosing down area 
 
- Implement proper spill prevention 

control program 
 
- Implement adequate preventative 

maintenance program to preventive tank 
and line leaks 

 
- Inspect fueling areas regularly to 

detect problems before they occur 
- Train employees on proper fueling, 

cleanup, and spill response techniques. 

  Spills caused by 
topping off fuel tanks 

fuel oil   

  Hosing or washing down 
fuel area 

fuel oil   

  Leaking storage tanks fuel oil   

  Rainfall running off 
fueling area, and 
rainfall running onto 
and off fueling area 

fuel oil  
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 The description of the BMPs shall identify the BMPs as  
 (1) existing BMPs, (2) existing BMPs to be revised and 
implemented, or (3) new BMPs to be implemented.  The description 
shall also include a discussion on the effectiveness of each BMP 
to reduce or prevent pollutants in storm water discharges and 
authorized non-storm water discharges.  The SWPPP shall provide 
a summary of all BMPs implemented for each pollutant source.  
This information should be summarized similar to Table B. 
 
 Facility operators shall consider the following BMPs for 
implementation at the facility: 
   
 a. Non-Structural BMPs 
 
 Non-structural BMPs generally consist of processes, 

prohibitions, procedures, schedule of activities, etc., that 
prevent pollutants associated with industrial activity from 
contacting with storm water discharges and authorized non-
storm water discharges.  They are considered low technology, 
cost-effective measures.  Facility operators should consider 
all possible non-structural BMPs options before considering 
additional structural BMPs (see Section A.8.b. below). Below 
is a list of non-structural BMPs that should be considered: 

 
 i. Good Housekeeping 
  
  Good housekeeping generally consist of practical 

procedures to maintain a clean and orderly facility. 
 
    ii.  Preventive Maintenance 
 
   Preventive maintenance includes the regular  
   inspection and maintenance of structural storm water 

controls (catch basins, oil/water separators, etc.)  
   as well as other facility equipment and systems. 
 
   iii.  Spill Response 
 
  This includes spill clean-up procedures and necessary 

clean-up equipment based upon the quantities and 
locations of significant materials that may spill or 
leak. 

         
 iv.  Material Handling and Storage 
 
   This includes all procedures to minimize the  
   potential for spills and leaks and to minimize 

exposure of significant materials to storm water and 
authorized non-storm water discharges. 
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  v.  Employee Training 
 
   This includes training of personnel who are 

responsible for (1) implementing activities  
   identified in the SWPPP, (2) conducting inspections, 

sampling, and visual observations, and (3) managing 
storm water. Training should address topics such as 
spill response, good housekeeping, and material 
handling procedures, and actions necessary to 
implement all BMPs identified in the SWPPP.  The  

   SWPPP shall identify periodic dates for such  
   training. Records shall be maintained of all  
   training sessions held. 
 
 vi.  Waste Handling/Recycling  
     
   This includes the procedures or processes to handle, 

store, or dispose of waste materials or recyclable 
materials. 

 
   vii.  Recordkeeping and Internal Reporting 
 
   This includes the procedures to ensure that all 

records of inspections, spills, maintenance 
activities, corrective actions, visual observations, 
etc., are developed, retained, and provided, as 
necessary, to the appropriate facility personnel. 

 
  viii.  Erosion Control and Site Stabilization 
 
   This includes a description of all sediment and 

erosion control activities.  This may include the 
planting and maintenance of vegetation, diversion of 
run-on and runoff, placement of sandbags, silt 
screens, or other sediment control devices, etc. 

 
    ix.  Inspections 
 
   This includes, in addition to the preventative 

maintenance inspections identified above, an 
inspection schedule of all potential pollutant 
sources.  Tracking and follow-up procedures shall be 
described to ensure adequate corrective actions are 
taken and SWPPPs are made. 

 
 x.  Quality Assurance 
 
   This includes the procedures to ensure that all 

elements of the SWPPP and Monitoring Program are 
adequately conducted. 
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b. Structural BMPs 
 

    Where non-structural BMPs as identified in Section A.8.a. 
above are not effective, structural BMPs shall be 
considered.  Structural BMPs generally consist of 
structural devices that reduce or prevent pollutants in 
storm water discharges and authorized non-storm water 
discharges.  Below is a list of structural BMPs that 
should be considered: 

   
  i.  Overhead Coverage 
 

     This includes structures that provide horizontal 
coverage of materials, chemicals, and pollutant 
sources from contact with storm water and authorized 
non-storm water discharges. 

 
  ii. Retention Ponds 
 

     This includes basins, ponds, surface impoundments, 
bermed areas, etc. that do not allow storm water to 
discharge from the facility. 

 
  iii. Control Devices 
 

     This includes berms or other devices that channel or 
route run-on and runoff away from pollutant sources. 

 
  iv. Secondary Containment Structures 
 

     This generally includes containment structures 
around storage tanks and other areas for the purpose 
of collecting any leaks or spills. 

 
   v. Treatment 
 

     This includes inlet controls, infiltration devices, 
oil/water separators, detention ponds, vegetative 
swales, etc. that reduce the pollutants in storm 
water discharges and authorized non-storm water 
discharges. 

 
9.   Annual Comprehensive Site Compliance Evaluation 
 
   The facility operator shall conduct one comprehensive site 

compliance evaluation (evaluation) in each reporting  
   period (July 1-June 30).  Evaluations shall be conducted 

within 8-16 months of each other.  The SWPPP shall be 
revised, as appropriate, and the revisions implemented 
within 90 days of the evaluation.  Evaluations shall  

   include the following: 
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   a. A review of all visual observation records, inspection 
records, and sampling and analysis results. 

 
   b. A visual inspection of all potential pollutant sources 

for evidence of, or the potential for, pollutants 
entering the drainage system.   

 
   c. A review and evaluation of all BMPs (both structural 

and non-structural) to determine whether the BMPs are 
adequate, properly implemented and maintained, or 
whether additional BMPs are needed.  A visual 
inspection of equipment needed to implement the SWPPP, 
such as spill response equipment, shall be included. 

 
   d. An evaluation report that includes, (i) identification 

of personnel performing the evaluation, (ii) the 
date(s) of the evaluation, (iii) necessary SWPPP 
revisions, (iv) schedule, as required in Section 
A.10.e, for implementing SWPPP revisions, (v) any 
incidents of non-compliance and the corrective actions 
taken, and (vi) a certification that the facility 
operator is in compliance with this General Permit.  If 
the above certification cannot be provided, explain in 
the evaluation report why the facility operator is not 
in compliance with this General Permit.  The evaluation 
report shall be submitted as part of the annual report, 
retained  for at least five years, and signed and 
certified in accordance with Standard Provisions 9. and 
10. of Section C. of this General Permit. 

 
10. SWPPP General Requirements 
 
  a. The SWPPP shall be retained on site and made available 

upon request of a representative of the Regional Water 
Board and/or local storm water management agency  

   (local agency) which receives the storm water 
discharges. 

 
 b. The Regional Water Board and/or local agency may   
  notify the facility operator when the SWPPP does not 

meet one or more of the minimum requirements of this 
Section.  As requested by the Regional Water Board 
and/or local agency, the facility operator shall  

  submit an SWPPP revision and implementation schedule 
that meets the minimum requirements of this section to 
the Regional Water Board and/or local agency that 
requested the SWPPP revisions.  Within 14 days after 
implementing the required SWPPP revisions, the  

  facility operator shall provide written certification 
to the Regional Water Board and/or local agency that 
the revisions have been implemented. 
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  c. The SWPPP shall be revised, as appropriate, and 
implemented prior to changes in industrial activities 
which (i) may significantly increase the quantities of 
pollutants in storm water discharge, (ii) cause a new 
area of industrial activity at the facility to be 
exposed to storm water, or (iii) begin an industrial 
activity which would introduce a new pollutant source 
at the facility.   

 
  d. Other than as provided in Provisions B.11, B.12, and 

E.2 of the General Permit, the SWPPP shall be revised 
and implemented in a timely manner, but in no case  

   more than 90 days after a facility operator determines 
that the SWPPP is in violation of any requirement(s)  

   of this General Permit. 
 
  e. When any part of the SWPPP is infeasible to implement 

by the deadlines specified in Provision E.2 or  
    Sections A.1, A.9, A.10.c, and A.10.d of this General 

Permit due to proposed significant structural changes, 
the facility operator shall submit a report to the 
Regional Water Board prior to the applicable deadline 
that (i) describes the portion of the SWPPP that is 
infeasible to implement by the deadline, (ii) provides 
justification for a time extension, (iii) provides a 
schedule for completing and implementing that portion 
of the SWPPP, and (iv) describes the BMPs that will be 
implemented in the interim period to reduce or prevent 
pollutants in storm water discharges and authorized 
non-storm water discharges.  Such reports are subject 
to Regional Water Board approval and/or modifications. 
Facility operators shall provide written notification 
to the Regional Water Board within 14 days after the 
SWPPP revisions are implemented. 

   
  f. The SWPPP shall be provided, upon request, to the 

Regional Water Board.  The SWPPP is considered a  
   report that shall be available to the public by the 

Regional Water Board under Section 308(b) of the Clean 
Water Act. 
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SECTION B.  MONITORING PROGRAM AND REPORTING REQUIREMENTS 
 
1. Implementation Schedule 
 
 Each facility operator shall develop a written monitoring 

program for each facility covered by this General Permit in 
accordance with the following schedule: 

 
 a. Facility operators beginning industrial activities before 

October 1, 1992 shall develop and implement a monitoring 
program no later than October 1, 1992.  Facility  

   operators beginning operations after October 1, 1992  
   shall develop and implement a monitoring program when the 

industrial activities begin. 
 
 b. Facility operators that submitted a Notice Of Intent  
   (NOI) pursuant to State Water Resources Control Board 

(State Water Board) Order No. 91-013-DWQ (as amended by 
Order No. 92-12) or San Francisco Bay Regional Water 
Quality Control Board (Regional Water Board) Order  

   No. 92-11 (as amended by Order No. 92-116), shall  
   continue to implement their existing monitoring program  
   and implement any necessary revisions to their monitoring 

program in a timely manner, but in no case later than 
August 1, 1997.  These facility operators may use the 
monitoring results conducted in accordance with those 
expired general permits to satisfy the  

   pollutant/parameter reduction requirements in Section 
B.5.c., Sampling and Analysis Exemptions and Reduction 
certifications in Section B.12., and Group Monitoring 
Sampling credits in B.15.k.  For facilities beginning 
industrial activities after the adoption of this General 
Permit, the monitoring program shall be developed and 
implemented when the facility begins the industrial 
activities. 

 
2. Objectives 
 
 The objectives of the monitoring program are to: 
 
 a. Ensure that storm water discharges are in compliance with 

the Discharge Prohibitions, Effluent Limitations, and 
Receiving Water Limitations specified in this General 
Permit. 

  
 b. Ensure practices at the facility to reduce or prevent 

pollutants in storm water discharges and authorized non-
storm water discharges are evaluated and revised to meet 
changing conditions. 

 
 c. Aid in the implementation and revision of the SWPPP 

required by Section A of this General Permit. 
 
 d. Measure the effectiveness of best management practices 

(BMPs) to prevent or reduce pollutants in storm water 
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discharges and authorized non-storm water discharges.  
Much of the information necessary to develop the 
monitoring program, such as discharge locations, drainage 
areas, pollutant sources, etc., should be found in the 
Storm Water Pollution Prevention Plan (SWPPP).  The 
facility's monitoring program shall be a written, site-
specific document that shall be revised whenever 
appropriate and be readily available for review by 
employees or Regional Water Board inspectors. 

 
3. Non-storm Water Discharge Visual Observations 
 
 a. Facility operators shall visually observe all drainage 

areas within their facilities for the presence of 
unauthorized non-storm water discharges;  

 
 b. Facility operators shall visually observe the 

facility's authorized non-storm water discharges and 
their sources; 

 
 c. The visual observations required above shall occur 

quarterly, during daylight hours, on days with no storm 
water discharges, and during scheduled facility 
operating hours1.  Quarterly visual observations shall 
be conducted in each of the following periods:  
January-March, April-June, July-September, and October-
December.  Facility operators shall conduct quarterly 
visual observations within 6-18 weeks of each other.   

 
 d. Visual observations shall document the presence of any 

discolorations, stains, odors, floating materials, 
etc., as well as the source of any discharge.  Records 
shall be maintained of the visual observation dates, 
locations observed, observations, and response taken to 
eliminate unauthorized non-storm water discharges and 
to reduce or prevent pollutants from contacting non-
storm water discharges.  The SWPPP shall be revised, as 
necessary, and implemented in accordance with Section A 
of this General Permit. 

 
 
 
4. Storm Water Discharge Visual Observations 
 
 a. With the exception of those facilities described in 

Section B.4.d. below, facility operators shall visually 
                     
    1  "Scheduled facility operating hours" are the time 

periods when the facility is staffed to conduct any 
function related to industrial activity, but excluding 
time periods where only routine maintenance, emergency 
response, security, and/or janitorial services are 
performed. 
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observe storm water discharges from one storm event per 
month during the wet season (October 1-May 30).  These 
visual observations shall occur during the first hour of 
discharge and at all discharge locations.  Visual 
observations of stored or contained storm water shall 
occur at the time of release. 

 
 b. Visual observations are only required of storm water 

discharges that occur during daylight hours that are 
preceded by at least three (3) working days2 without  

  storm water discharges and that occur during scheduled 
facility operating hours. 

 
 c. Visual observations shall document the presence of any 

floating and suspended material, oil and grease, 
discolorations, turbidity, odor, and source of any 
pollutants.  Records shall be maintained of observation 
dates, locations observed, observations, and response 
taken to reduce or prevent pollutants in storm water 
discharges.  The SWPPP shall be revised, as necessary, 
and implemented in accordance with Section A of this 
General Permit. 

 
 d. Feedlots (subject to Federal effluent limitations 

guidelines in 40 Code of Federal Regulations [CFR]     
Part 412) that are in compliance with Sections 2560 to 
2565, Article 6, Chapter 15, Title 23, California Code of 
Regulations, and facility operators with storm water 
containment facilities shall conduct monthly inspections 
of their containment areas to detect leaks and ensure 
maintenance of adequate freeboard.  Records shall be 
maintained of the inspection dates, observations, and any 
response taken to eliminate leaks and to maintain 
adequate freeboard. 

 
 5. Sampling and Analysis 
  
 a. Facility operators shall collect storm water samples 

during the first hour of discharge from (1) the first 
storm event of the wet season, and (2) at least one other 
storm event in the wet season.  All storm water discharge 
locations shall be sampled.  Sampling of stored or 
contained storm water shall occur at the time the stored 
or contained storm water is released.  Facility operators 
that do not collect samples from the first storm event of 
the wet season are still required to collect samples from 
two other storm events of the wet season and shall 
explain in the Annual Report why the first storm event 
was not sampled.  

                     
    2 Three (3) working days may be separated by non-working 

days such as weekends and holidays provided that no storm 
water discharges occur during the three (3) working days 
and the non-working days. 
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 b. Sample collection is only required of storm water 

discharges that occur during scheduled facility operating 
hours and that are preceded by at least (3) three working 
days without storm water discharge. 

  
 c. The samples shall be analyzed for: 
 
    i. Total suspended solids (TSS) pH, specific 

conductance, and total organic carbon (TOC).  Oil 
and grease (O&G) may be substituted for TOC; and 

 
    ii. Toxic chemicals and other pollutants that are likely 

to be present in storm water discharges in 
significant quantities.  If these pollutants are not 
detected in significant quantities after two 
consecutive sampling events, the facility operator 
may eliminate the pollutant from future sample 
analysis until the pollutant is likely to be present 
again; and 

 
    iii.  Other analytical parameters as listed in Table D 

(located at the end of this Section).  These 
parameters are dependent on the facility's standard 
industrial classification (SIC) code.  Facility 
operators are not required to analyze a parameter 
listed in Table D when the parameter is not already 
required to be analyzed pursuant to Section B.5.c.i. 
and ii. or B.6 of this General Permit, and either of 
the two following conditions are met: (1) the 
parameter has not been detected in significant 
quantities from the last two consecutive sampling 
events, or (2) the parameter is not likely to be 
present in storm water discharges and authorized 
non-storm water discharges in significant quantities 
based upon the facility operator's evaluation of the 
facilities industrial activities, potential 
pollutant sources, and SWPPP.  Facility operators 
that do not analyze for the applicable Table D 
parameters shall certify in the Annual Report that 
the above conditions have been satisfied. 

 
     iv. Other parameters as required by the Regional Water 

Board. 
 
 
 
 6. Facilities Subject to Federal Storm Water Effluent 

Limitation Guidelines 
 
   Facility operators with facilities subject to Federal storm 

water effluent limitation guidelines, in addition to the 
requirements in Section B.5. above, must complete the 
following: 
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   a. Collect and analyze two samples for any pollutant 
specified in the appropriate category of 40 CFR  
Subchapter N.  The sampling and analysis exemptions and 
reductions described in Section B.12. of this General 
Permit do not apply to these pollutants. 

 
   b.  Estimate or calculate the volume of storm water 

discharges from each drainage area; 
 
   c. Estimate or calculate the mass of each regulated        

pollutant as defined in the appropriate category of     
40 CFR Subchapter N; and 

 
   d. Identify the individual(s) performing the estimates or   

calculations in accordance with Subsections b. and c. 
above. 

 
 7. Sample Storm Water Discharge Locations 
 
     a. Facility operators shall visually observe and collect 

samples of storm water discharges from all drainage 
areas that represent the quality and quantity of the 
facility's storm water discharges from the storm event.  

 
 b. If the facility's storm water discharges are commingled 

with run-on from surrounding areas, the facility 
operator should identify  other visual observation and 
sample collection locations that have not been 
commingled by run-on and that represent the quality and 
quantity of the facility's storm water discharges from 
the storm event. 

  
 c. If visual observation and sample collection locations 

are difficult to observe or sample (e.g., sheet flow, 
submerged outfalls), facility operators shall identify 
and collect samples from other locations that represent 
the quality and quantity of the facility's storm water 
discharges from the storm event. 

 
 d. Facility operators that determine that the industrial 

activities and BMPs within two or more drainage areas 
are substantially identical may either (i) collect 
samples from a reduced number of substantially identical  

 
  drainage areas, or (ii) collect samples from each 

substantially identical drainage area and analyze a 
combined sample from each substantially identical 
drainage area.  Facility operators must document such a 
determination in the annual report. 

 
8. Visual Observation and Sample Collection Exceptions 
 
 Facility operators are required to be prepared to collect 

samples and conduct visual observations at the beginning of 
the wet season (October 1) and throughout the wet season 
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until the minimum requirements of Sections B.4. and B.5. are 
completed with the following exceptions:  

 
 a. A facility operator is not required to collect a sample 

and conduct visual observations in accordance with 
Section B.4 and Section B.5 due to dangerous weather 
conditions, such as flooding, electrical storm, etc., 
when storm water discharges begin after scheduled 
facility operating hours or when storm water discharges 
are not preceded by three working days without 
discharge.  Visual observations are only required  

  during daylight hours.  Facility operators that do not 
collect the required samples or visual observations 
during a wet season due to these exceptions shall 
include an explanation in the Annual Report why the 
sampling or visual observations could not be conducted. 

 
 b. A facility operator may conduct visual observations and 

sample collection more than one hour after discharge 
begins if the facility operator determines that the 
objectives of this Section will be better satisfied.  
The facility operator shall include an explanation in 
the Annual Report why the visual observations and sample 
collection should be conducted after the first  

  hour of discharge. 
 
9. Alternative Monitoring Procedures 
 
 Facility operators may propose an alternative monitoring 

program that meets Section B.2 monitoring program objectives 
for approval by the Regional Water Board.  Facility 
operators shall continue to comply with the monitoring 
requirements of this Section and may not implement an 
alternative monitoring plan until the alternative monitoring 
plan is approved by the Regional Water Board.  Alternative 
monitoring plans are subject to modification by the Regional 
Water Boards. 

 
 
 
 
 
10. Monitoring Methods 
 
 a. Facility operators shall explain how the facility's 

monitoring program will satisfy the monitoring program 
objectives of Section B.2.  This shall include: 

   
   i. Rationale and description of the visual observation 

methods, location, and frequency. 
 
   ii. Rationale and description of the sampling methods, 

location, and frequency; and 
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   iii. Identification of the analytical methods and 
corresponding method detection limits used to 
detect pollutants in storm water discharges.  This 
shall include justification that the method 
detection limits are adequate to satisfy the 
objectives of the monitoring program. 

 
 b. All sampling and sample preservation shall be in 

accordance with the current edition of "Standard Methods 
for the Examination of Water and Wastewater" (American 
Public Health Association).  All monitoring instruments 
and equipment (including a facility operator's own field 
instruments for measuring pH and Electro Conductivity) 
shall be calibrated and maintained in accordance with 
manufacturers' specifications to ensure accurate 
measurements.  All laboratory analyses must be conducted 
according to test procedures under 40 CFR Part 136, 
unless other test procedures have been specified in this 
General Permit or by the Regional Water Board.  All 
metals shall be reported as  total metals.  With the 
exception of analysis conducted by facility operators, 
all laboratory analyses shall be conducted at a 
laboratory certified for such analyses by the State 
Department of Health Services.  Facility operators may 
conduct their own sample analyses if the facility 
operator has sufficient capability (qualified employees, 
laboratory equipment, etc.) to adequately perform the 
test procedures. 

0009809



 
 
 -31- 

11. Inactive Mining Operations 
 Inactive mining operations are defined in Attachment 1 of 

this General Permit.  Where comprehensive site compliance 
evaluations, non-storm water discharge visual observations, 
storm water discharge visual observations, and storm water 
sampling are impracticable, facility operators of inactive 
mining operations may instead obtain certification once 
every three years by a Registered Professional Engineer that 
an SWPPP has been prepared for the facility and is being 
implemented in accordance with the requirements of this 
General Permit.  By means of these certifications, the 

 Registered Professional Engineer having examined the 
facility and being familiar with the provisions of this 
General Permit shall attest that the SWPPP has been prepared 
in accordance with good engineering practices.  Facility 
operators of mining operations who cannot obtain a 
certification because of noncompliance must notify the 
appropriate Regional Water Board and, upon request, the 
local agency which receives the storm water discharge. 

 
12. Sampling and Analysis Exemptions and Reductions 
  
 A facility operator who qualifies for sampling and analysis 

exemptions, as described below in Section B.12.a.i., or who 
qualifies for reduced sampling and analysis, as described 
below in Section B.12.b., must submit the appropriate 
certifications and required documentation to the Regional 
Water Boards prior to the wet season (October 1) and 
recertify as part of the Annual Report submittal.  A 
facility operator that qualifies for either the Regional 
Water Board or local agency certification programs, as 
described below in Section B.12.a.ii. and iii., shall submit 
certification and documentation in accordance with the 
requirements of those programs.  Facility operators who 
provide certifications in accordance with this Section are 
still required to comply with all other monitoring program 
and reporting requirements.  Facility operators shall 
prepare and submit their certifications using forms and 
instructions provided by the State Water Board, Regional 
Water Board, or local agency or shall submit their 
information on a form that contains equivalent information. 
Facility operators whose facility no longer meets the 
certification conditions must notify the Regional Water 
Boards (and local agency) within 30 days and immediately 
comply with the Section B.5. sampling and analysis 
requirements.  Should a Regional Water Board (or local 
agency) determine that a certification does not meet the 
conditions set forth below, facility operators must 
immediately comply with the Section B.5. sampling and 
analysis requirements. 

 
  
a. Sampling and Analysis Exemptions 
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   A facility operator is not required to collect and 
analyze samples in accordance with Section B.5. if the  
facility operator meets all of the conditions of one of 
the following certification programs: 

 
    i. No Exposure Certification (NEC) 
 
      This exemption is designed primarily for those 

facilities where all industrial activities are 
conducted inside buildings and where all materials 
stored and handled are not exposed to storm water. 

      To qualify for this exemption, facility operators 
must certify that their facilities meet all of the 
following conditions: 

      
      (1) All prohibited non-storm water discharges have 

been eliminated or otherwise permitted. 
 
      (2)  All authorized non-storm water discharges have 

been identified and addressed in the SWPPP. 
 
      (3) All areas of past exposure have been inspected 

and cleaned, as appropriate. 
 
      (4) All significant materials related to industrial 

activity (including waste materials) are not 
exposed to storm water or authorized non-storm 
water discharges. 

 
      (5) All industrial activities and industrial 

equipment are not exposed to storm water or 
authorized non-storm water discharges. 

 
      (6) There is no exposure of storm water to 

significant materials associated with 
industrial activity through other direct or 
indirect pathways such as from industrial 
activities that generate dust and particulates. 

 
      (7)  There is periodic re-evaluation of the facility 

to ensure conditions (1), (2), (4), (5), and 
(6) above are continuously met.  At a minimum, 
re-evaluation shall be conducted once a year.  

 
    ii. Regional Water Board Certification Programs 
 
      The Regional Water Board may grant an exemption to 

the Section B.5. Sampling and Analysis Requirements 
if it determines a facility operator has met the 
conditions set forth in a Regional Water Board 
certification program.  Regional Water Board 
certification programs may include conditions to  

      (1) exempt facility operators whose facilities 
infrequently discharge storm water to waters of the 
United States, and (2) exempt facility operators 
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that demonstrate compliance with the terms and 
conditions of this General Permit. 

 
    iii. Local Agency Certifications 
 
      A local agency may develop a local agency 

certification program.  Such programs must be 
approved by the Regional Water Board.  An approved 
local agency program may either grant an exemption 

      
      from the Section B.5. Sampling and Analysis  
      Requirements or reduce the frequency of sampling if  
      it determines that a facility operator has  
      demonstrated compliance with the terms and  
      conditions of this General Permit. 
 
   b. Sampling and Analysis Reduction 
 
     i.  A facility operator may reduce the number of  
       sampling events required to be sampled for the remaining 

term of this General Permit if the  
       facility operator provides certification that the 

following conditions have been met: 
 
      (1) The facility operator has collected and  
       analyzed samples from a minimum of six storm events 

from all required drainage areas; 
 
       (2) All prohibited non-storm water discharges have been 

eliminated or otherwise permitted; 
 
       (3) The facility operator demonstrates compliance  
        with the terms and conditions of the General Permit 

for the previous two years (i.e.,  
        completed Annual Reports, performed visual 

observations, implemented appropriate BMPs,  
        etc.); 
 
       (4) The facility operator demonstrates that the 

facility's storm water discharges and  
        authorized non-storm water discharges do not 

contain significant quantities of pollutants;  
        and 
 
       (5) Conditions (2), (3), and (4) above are expected  
        to remain in effect for a minimum of one year after 

filing the certification. 
  
    ii. Unless otherwise instructed by the Regional Water Board, 

facility operators shall collect and analyze samples 
from two additional storm events (or one additional 
storm event when certification filed for the wet season 
beginning October 1, 2001) during the remaining term of 
this General Permit in accordance with Table C below.  
Facility operators shall collect samples of the first 
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storm event of the wet season.  Facility operators that 
do not collect samples from the first storm event of the 
wet season shall collect samples from another storm 
event during the same wet season.  Facility operators 
that do not collect a sample in a required wet season 
shall collect the sample from another storm event in the 
next wet season. Facility operators shall explain in the 
Annual Report why the first storm event of a wet season 
was not sampled or a sample was not taken from any storm 
event in accordance with the Table C schedule. 

 
 Table C 
 REDUCED MONITORING SAMPLING SCHEDULE 

Facility Operator 
Filing Sampling 
Reduction 
Certification By  

Samples Shall be Collected and Analyzed 
in These Wet Seasons 

 Sample 1 Sample 2 

Oct. 1, 1997 Oct. 1, 1997-May 31, 1998 Oct. 1, 1999-May 31, 2000 

Oct. 1, 1998 Oct. 1, 1998-May 31, 1999 Oct. 1, 2000-May 31, 2001 

Oct. 1, 1999 Oct. 1, 1999-May 31, 2000 Oct. 1, 2001-May 31, 2002 

Oct. 1, 2000 Oct. 1, 2000-May 31, 2001 Oct. 1, 2001-May 31, 2002 

Oct. 1, 2001 Oct. 1, 2001-May 31, 2002 - 

 
13. Records 
 
  Records of all storm water monitoring information and copies 

of all reports (including the Annual Reports) required by 
this General Permit shall be retained for a period of at 
least five years.  These records shall include: 

 
  a. The date, place, and time of site inspections, sampling, 

visual observations, and/or measurements; 
 
  b. The individual(s) who performed the site inspections, 

sampling, visual observations, and or measurements; 
 
  c. Flow measurements or estimates (if required by  
    Section B.6); 
 
  d. The date and approximate time of analyses; 
 
  e. The individual(s) who performed the analyses; 
 
  f. Analytical results, method detection limits, and the 

analytical techniques or methods used; 
  
  g. Quality assurance/quality control records and results; 
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  h. Non-storm water discharge inspections and visual 
observations and storm water discharge visual observation 
records (see Sections B.3. and 4.); 

 
  i. Visual observation and sample collection exception records 

(see Section B.5.a, 7.d, 8, and 12.b.ii.); 
  j. All calibration and maintenance records of on-site 

instruments used;  
 
  k. All Sampling and Analysis Exemption and Reduction 

certifications and supporting documentation (see  
   Section B.12); 
 

   l. The records of any corrective actions and follow-up 
 activities that resulted from the visual observations. 

 
14.  Annual Report 
 
   All facility operators shall submit an Annual Report by   
  July 1 of each year to the Executive Officer of the Regional 

Water Board responsible for the area in which the facility 
is located and to the local agency (if requested). 

 
   The report shall include a summary of visual observations  
  and sampling results, an evaluation of the visual  
  observation and sampling and analysis results, laboratory 

reports, the Annual Comprehensive Site Compliance   
  Evaluation Report required in Section A.9., an explanation  
  of why a facility did not implement any activities required  
  by the General Permit (if not already included in the 

Evaluation Report), and records specified in Section B.13.i. 
The method detection limit of each analytical parameter  

  shall be included.  Analytical results that are less than  
  the method detection limit shall be reported as "less than 

the method detection limit."  The Annual Report shall be 
signed and certified in accordance with Standard   
Provisions 9. and 10. of Section C of this General Permit.  
Facility operators shall prepare and submit their Annual 
Reports using the annual report forms provided by the State 
Water Board or Regional Water Board or shall submit their 
information on a form that contains equivalent information. 

 
15.  Group Monitoring 
 
   Facility operators may participate in group monitoring as 

described below.  A facility operator that participates in 
group monitoring shall develop and implement a written site- 
specific SWPPP and monitoring program in accordance with the 
General Permit and must satisfy any group monitoring 
requirements.  Group monitoring shall be subject to the 
following requirements: 

 
   a.  A group monitoring plan (GMP) shall be developed and 

implemented by a group leader representing a group of 
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similar facility operators regulated by this General 
Permit or by a local agency which holds an NPDES permit 

    (local agency permittee) for a municipal separate storm 
sewer system.  GMPs with participants that discharge 
storm water within the boundaries of a single Regional  

    Water Board shall be approved by that Regional Water  
    Board. GMPs with participants that discharge storm water 

within the boundaries of multiple Regional Water Boards 
shall be approved by the State Water Board.  The State  

    Water Board and/or Regional Water Board(s) may disapprove  
    a facility's participation in a GMP or require a GMP 

participant to conduct additional monitoring activities. 
 
 b.  Each GMP participant shall collect and analyze samples 

from at least two storm events in accordance with Section 
B.5. over the five-year period of this General Permit.  
The two storm event minimum applies to new and existing 
members.  The group leader or local agency permittee 
shall schedule sampling to meet the following conditions: 
(i) to evenly distribute the sample collection over the 
five-year term of this General Permit, and (ii) to 
collect samples from the two storm events at each 
participant's facility in different and non-consecutive 
wet seasons.  New participants who join in Years 4 and 5 
of this General Permit are not subject to Condition (ii) 
above.  Group leaders shall explain in the annual Group 
Evaluation Report why any scheduled samples were not 
collected and reschedule the sampling so that all 
required samples are collected during the term of this 
General Permit. 

 
 c.   The group leader or local agency permittee must have the 

appropriate resources to develop and implement the GMP.   
    The group leader or local agency permittee must also have 

the authority to terminate any participant who is not 
complying with this General Permit and the GMP.  

 
 d.  The group leader or local agency permittee is responsible 

for: 
 
    i.  Developing, implementing, and revising the GMP; 
 
    ii. Developing and submitting an annual Group Evaluation 

Report to the State Water Board and/or Regional 
Water Board by August 1 of each year that includes: 

     
       (1) An evaluation and summary of all group         

monitoring data, 
 
       (2) An evaluation of the overall performance of the 

GMP participants in complying with this General 
Permit and the GMP, 
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(3) Recommended baseline and site-specific BMPs  
that should be considered by each participant 
based upon Items (1) and (2) above, and 

 
(4) A copy of each evaluation report and 

recommended BMPs as required in Section 
B.15.d.v. below. 

 
   iii. Recommending appropriate BMPs to reduce or prevent 

pollutants associated with industrial activities in 
storm water discharges and authorized non-storm 
water discharges; 

 
    iv. Assisting each participant in completing their 

Annual Comprehensive Site Compliance Evaluation and 
Annual Report; 

 
     v. Conducting a minimum of two on-site inspections of 

each participant's facility (it is recommended that 
these inspections be scheduled during the Annual 
Comprehensive Site Compliance Evaluation) during the 
term of this General Permit to evaluate the 
participant's compliance with this General Permit 
and the GMP, and to recommend any additional BMPs 
necessary to achieve compliance with this General 
Permit.  Participants that join in Years 4 and 5 
shall be scheduled for one evaluation.  A copy of 
the evaluation and recommended BMPs shall be 
provided to the participants; 

 
    vi. Submitting a GMP (or revisions, as necessary), to 

the appropriate Regional Water Board(s) and State 
Water Board no later than September 1, 1997 (or 
August 1 in subsequent years).  Once approved, a 
group leader or local agency permittee shall submit 
a letter of intent by August 1 of each year to 
continue the approved GMP.  The letter of intent 
must include a roster of participants, participant's 
Waste Discharge Identification number (WDID#), 
updated sampling schedules, and any other revisions 
to the GMP;  

 
   vii. Revising the GMP as instructed by the Regional Water 

Board or the State Water Board; and 
 
   viii. Providing the State Water Board and/or Regional 

Water Board with quarterly updates of any new or 
deleted participants and corresponding changes in 
the sampling and inspection schedule. 

 
  e.  The GMP shall: 
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     i. Identify the participants of the GMP by name, 
location, and WDID number; 

  
    ii. Include a narrative description summarizing the 

industrial activities of participants of the GMP and 
explain why the participants, as a whole, have 
sufficiently similar industrial activities and BMPs 
to be covered by a group monitoring plan; 

 
   iii. Include a list of typical potential pollutant 

sources associated with the group participant's 
facilities and recommended baseline BMPs to prevent 
or reduce pollutants associated with industrial 
activity in the storm water discharges and 
authorized non-storm water discharges; 

 
    iv. Provide a five-year sampling and inspection schedule 

in accordance with Subsections b. and d.v. above. 
 
     v. Identify the pollutants associated with industrial 

activity that shall be analyzed at each 
participant's facility in accordance with     
Section B.5.  The selection of these pollutants 
shall be based upon an assessment of each facility's 
potential pollutant sources and likelihood that 
pollutants associated with industrial activity will 
be present in storm water discharges and authorized 
non-storm water discharges in significant 
quantities.  

 
 f.  Sampling and analysis shall be conducted in accordance 

with the applicable requirements of this Section. 
  
 g.  Unless otherwise instructed by the Regional Water Board or 

the State Water Board Executive Director, the GMPs shall 
be implemented at the beginning of the wet season  

   (October 1). 
  
 h.  All participants in an approved GMP that have not been 

selected to sample in a particular wet season are required 
to comply with all other monitoring program and reporting 
requirements of this Section including the submittal of an 
Annual Report by July 1 of each year to the appropriate 
Regional Water Board. 

 
 i.  GMP participants subject to Federal storm water effluent 

limitation guidelines must perform the monitoring 
described in Section B.6. and submit the results of the 
monitoring to the appropriate Regional Water Board within 
the facility operator's Annual Report. 
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 j.  GMPs and Group Evaluation Reports should be prepared in 
accordance with State Water Board (or Regional Water 
Board) guidance. 

 
 k.  GMP participants may receive Sampling and Analysis 

Reduction sampling credit in accordance with the following 
conditions: 

 
   i. Current or prior participants (group participants) of 

approved GMPs, who have not collected and analyzed 
samples from six storm events as required in Section 
B.7.b.i.(1), may substitute credit earned through 
participation in a GMP for up to four of the six 
required storm events.  Credits for GMP participation 
shall be calculated as follows: 

      
      (1) Credit may only be earned in years of 

participation where the GMP participant was not 
scheduled to sample and the GMP was approved. 

 
      (2)  One credit will be earned for each year of valid 

GMP participation. 
 
      (3)  One additional credit may be earned for each year 

the overall GMP sample collection performance is 
greater than 75 percent. 

   
  ii.  GMP participants substituting credit as calculated 

above shall provide proof of GMP participation and 
certification that all the conditions in         
Section B.12.b.i. have been met.  GMP participants 
substituting credit in accordance with Section 
B.15.k.i.(3) shall also provide GMP sample collection 
performance documentation. 

   
  iii. GMP participants that qualify for Sampling and Analysis 

Reduction and have already sampled a storm event after 
October 1, 1997 shall only be required to sample one 
additional storm event during the remainder of this 
General Permit in accordance with the "Sample 2" 
schedule (or "Sample 1" schedule when certification 
filed for the wet season beginning October 1, 2001) in 
Table C of this Section. 

 
 n.  Group leaders shall furnish, within 60 days of receiving a 

request from the State Water Board or Regional Water 
Board, any GMP information and documentation necessary to 
verify the Section B.15.k. sampling credits.  Group 
leaders may also provide this information and 
documentation to the group participants. 

 
 
16. Watershed Monitoring Option 
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  Regional Water Boards may approve proposals to substitute   

watershed monitoring for some or all of the requirements of 
this Section if the Regional Water Board finds that the     
watershed monitoring will provide substantially similar     
monitoring information in evaluating facility operator 
compliance with the requirements of this General Permit. 
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 TABLE D 
 ADDITIONAL ANALYTICAL PARAMETERS 
  
Subsector   SIC  Activity Represented Parameters 
 
SECTOR A. TIMBER PRODUCTS 
A1    2421 General Sawmills and Planing Mills ....................................................................................... COD;TSS;Zn 
A2         2491 Wood Preserving ..................................................................................................................................As;Cu 
A3         2411 Log Storage and Handling........................................................................................................................TSS 
A4         2426 Hardwood Dimension and Flooring Mills..................................................................................... COD;TSS 
A4          2429 Special Product Sawmills, Not Elsewhere Classified.................................................................... COD;TSS 
A4          243X Millwork, Veneer, Plywood, and Structural Wood ....................................................................... COD;TSS 
A4               (except 2434--Wood Kitchen Cabinet Manufacturers) 
A4           244X Wood Containers ........................................................................................................................... COD;TSS 
A4          245X Wood Buildings and Mobile Homes ............................................................................................. COD;TSS 
A4         2493 Reconstituted Wood Products ....................................................................................................... COD;TSS 
A4          2499 Wood Products, Not Elsewhere Classified      
 
SECTOR B.  PAPER AND ALLIED PRODUCTS MANUFACTURING 
B1         261X Pulp Mills ........................................................................................................................................................ 
B2         262X  Paper Mills ...................................................................................................................................................... 
B3         263X  Paperboard Mills ....................................................................................................................................COD 
B4         265X  Paperboard Containers and Boxes................................................................................................................... 
B5         267X   Converted Paper and Paperboard Products, Except Containers and Boxes .................................................... 
 
SECTOR C. CHEMICAL AND ALLIED PRODUCTS MANUFACTURING 
C1         281X Industrial Inorganic Chemicals.....................................................................................................Al;Fe;N+N 
C2          282X Plastics Materials and Synthetic Resins, Synthetic Rubber, 
     Cellulosic, and Other Manmade Fibers Except Glass ................................................................................Zn 
C3    283X Drugs ............................................................................................................................................................... 
C4          284X Soaps, Detergents, and Cleaning Preparations; Perfumes, 
     Cosmetics, and Other Toilet Preparations .........................................................................................N+N;Zn 
C5          285X Paints, Varnishes, Lacquers, Enamels, and Allied Products 
C6         286X Industrial Organic Chemicals .......................................................................................................................... 
C7          287X Nitrogenous and Phosphatic Basic Fertilizers, Mixed  
     Fertilizer, Pesticides, and Other Agricultural Chemicals .................................................. Fe;N+N;Pb;Zn;P 
C8         289X Miscellaneous Chemical Products................................................................................................................... 
        3952 Inks and Paints, Including China Painting Enamels, India Ink, 
     (limited to list)   Drawing Ink, Platinum Paints for Burnt Wood or Leather Work,  
     Paints for China Painting, Artist's Paints, and Artist's  Watercolors ............................................................... 
 
SECTOR D. ASPHALT PAVING/ROOFING MATERIALS MANUFACTURERS AND LUBRICANT 
MANUFACTURERS 
D1           295X Asphalt Paving and Roofing Materials ....................................................................................................TSS 
D2           2992 Lubricating Oils and Greases.......................................................................................................................... 
----------------------------------------------------------------------------------------------------------------------------------------------------------- 
 Parameter Names 
Al - Aluminum  Cd - Cadmium    Cu - Copper  Mg - Magnesium  BOD - Biochemical Oxygen Demand 
As - Arsenic    CN - Cyanide    Fe - Iron   Ag - Silver   N + N - Nitrate & Nitrite Nitrogen 
NH3- Ammonia  Hg -  Mercury    P - Phosphorus  Se - Selenium   Pb -  Lead 
Zn -  Zinc    TSS -Total Suspended Solids COD - Chemical Oxygen Demand 
 

Subsector   SIC Activity Represented Parameters 
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SECTOR E.  GLASS, CLAY, CEMENT, CONCRETE, AND GYPSUM PRODUCT MANUFACTURING 
E1        3211    Flat Glass ......................................................................................................................................................... 
E1        322X    Glass and Glassware, Pressed or Blown ......................................................................................................... 
E1        323X    Glass Products Made of Purchased Glass ....................................................................................................... 
E2        3241    Hydraulic Cement ............................................................................................................................................ 
E3        325X    Structural Clay Products .............................................................................................................................Al 
E3        326X    Pottery and Related Products ......................................................................................................................Al 
E3        3297     Non-Clay Refractories ................................................................................................................................Al 
E4     327X    Concrete, Gypsum, and Plaster Products (Except Lime) ................................................................... TSS;Fe 
                 (except 3274). 
E4         3295     Minerals and Earths, Ground, or Otherwise Treated ........................................................................... TSS;Fe 
 
SECTOR F. PRIMARY METALS 
F1        331X    Steel Works, Blast Furnaces, Rolling & Finishing Mill .......................................................................Al;Zn 
F2        332X    Iron and Steel Foundries.................................................................................................. Al;TSS;Cu;Fe;Zn 
F3        333X    Primary Smelting and Refining of Nonferrous Metals................................................................................... 
F4        334X    Secondary Smelting and Refining of Nonferrous Metals............................................................................... 
F5        335X    Rolling, Drawing, and Extruding of Nonferrous Metals .................................................................... Cu;Zn 
F6        336X    Nonferrous Foundries (Castings)........................................................................................................ Cu;Zn 
F7        339X    Miscellaneous Primary Metal Products 
  
SECTOR G.  METAL MINING (ORE MINING AND DRESSING) EXCEPT INACTIVE METAL 
MINING ACTIVITIES ON FEDERAL LANDS WHERE AN OPERATOR CANNOT BE IDENTIFIED 
G1        101X    Iron Ores......................................................................................................................................................... 
G2        102X    Copper Ores......................................................................................................................... TSS;COD;N+N 
G3        103X    Lead and Zinc Ores......................................................................................................................................... 
G4        104X    Gold and Silver Ores ...................................................................................................................................... 
G5        106X    Ferroalloy Ores, Except Vanadium ................................................................................................................ 
G6        108X    Metal Mining Services.................................................................................................................................... 
G7        109X    Miscellaneous Metal Ores .............................................................................................................................. 
 
SECTOR H.  COAL MINES AND COAL MINING-RELATED FACILITIES 
NA       12XX   Coal Mines and Coal Mining-Related Facilities...........................................................................TSS;Al;Fe 
 
SECTOR I.  COAL MINES AND COAL MINING-RELATED FACILITIES 
I1        131X    Crude Petroleum and Natural Gas .................................................................................................................. 
I2        132X    Natural Gas Liquids........................................................................................................................................ 
I3           138X    Oil and Gas Field Services ............................................................................................................................ 
 
SECTOR J. MINERAL MINING AND DRESSING EXCEPT INACTIVE MINERAL MINING ACTIVITIES  
OCCURRING ON FEDERAL LANDS WHERE AN OPERATOR CANNOT BE IDENTIFIED 
J1        141X    Dimension Stone .....................................................................................................................................TSS 
J1  142X    Crushed and Broken Stone, Including Rip Rap.......................................................................................TSS 
J1         148X    Nonmetallic Minerals, Except Fuels........................................................................................................TSS 
J2        144X    Sand and Gravel ............................................................................................................................ TSS;N+N 
J3        145X    Clay, Ceramic, and Refractory Materials ....................................................................................................... 
J4        147X    Chemical and Fertilizer Mineral Mining ........................................................................................................ 
J4         149X    Miscellaneous Nonmetallic Minerals, Except Fuels....................................................................................... 
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Subsector   SIC Activity Represented       Parameters 
 
SECTOR K.  HAZARDOUS WASTE TREATMENT STORAGE OR DISPOSAL FACILITIES 
NA        4953    Hazardous Waste Treatment Storage or Disposal ............................................................ NH3;Mg;COD;As 
                                     Cd;CN;Pb 
                                                                             Hg;Se;Ag 
 
SECTOR L.  LANDFILLS AND LAND APPLICATION SITES 
NA        4953   Landfills and Land Application Sites That Receive or........................................................................ TSS;Fe 
                     Have Received Industrial Wastes, Except Inactive Landfills 
                     or Land Applications Sites Occurring on Federal Lands 
     Where an Operator Cannot be Identified 
 
SECTOR M.  AUTOMOBILE SALVAGE YARDS 
NA        5015   Facilities Engaged in Dismantling or Wrecking Used Motor ..................................................TSS;Fe;Pb;Al    
                           Vehicles for Parts Recycling or Resale and for Scrap 
 
SECTOR N.  SCRAP RECYCLING FACILITIES 
NA        5093    Processing, Reclaiming, and Wholesale Distribution of Scrap .................................................... TSS;Fe;Pb 
      and Waste Materials.............................................................................................................Al;Cu;Zn;COD 
 
SECTOR O.  STEAM ELECTRIC GENERATING FACILITIES 
NA        4911    Steam Electric Power Generating Facilities ............................................................................................... Fe 
 
SECTOR P.  LAND TRANSPORTATION FACILITIES THAT HAVE VEHICLE AND EQUIPMENT  
MAINTENANCE SHOPS AND/OR EQUIPMENT CLEANING OPERATIONS 
P1        40XX   Railroad Transportation .................................................................................................................................. 
P2        41XX   Local and Highway Passenger Transportation ............................................................................................... 
P3        42XX   Motor Freight Transportation and Warehousing ............................................................................................ 
P4        43XX   United States Postal Service ........................................................................................................................... 
P5        5171    Petroleum Bulk Stations and Terminals .......................................................................................................... 
 
SECTOR Q.  WATER TRANSPORTATION FACILITIES THAT HAVE VEHICLE (VESSEL) &  
EQUIPMENT MAINTENANCE SHOPS AND/OR EQUIPMENT CLEANING OPERATIONS 
NA        44XX   Water Transportation ................................................................................................................ Al;Fe;Pb;Zn 
 
SECTOR R.  SHIP AND BOAT BUILDING OR REPAIRING YARDS 
NA        373X    Ship and Boat Building or Repairing Yards................................................................................................... 
 
SECTOR S.  AIR TRANSPORTATION FACILITIES 
NA        45XX   Air Transportation Facilities That Have Vehicle .........................................................BOD;COD;NH3;pH 
                         Maintenance Ships, Material Handing Facilities, 
                      Equipment Cleaning Operations, or Airport and/or 
                      Aircraft Deicing/Anti-icing Operations 
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Subsector   SIC Activity Represented       Parameters 
 
SECTOR T.  TREATMENT WORKS 
NA       4952   Treatment Works Treating Domestic Sewage or Any Other 
                    Sewage Sludge or Wastewater Treatment Device or System 
        Used in the Storage, treatment, recycling, or Reclamation 
        of Municipal or Domestic Sewage with a Design Flow of  
   1.0 MGD or More or Required to Have an Approved Pretreatment 
                    Program........................................................................................................................................................... 
 
SECTOR U.  FOOD AND KINDRED PRODUCTS 
U1       201X    Meat Products ................................................................................................................................................. 
U2       202X    Dairy Products................................................................................................................................................. 
U3        203X    Canned, Frozen and Preserved Fruits, Vegetables and Food 
                      Specialties ...................................................................................................................................................... 
U4       204X    Grain Mill Products..................................................................................................................................TSS 
U5       205X    Bakery Products .............................................................................................................................................. 
U6        206X    Sugar and Confectionery Products 
U7       207X    Fats and Oils............................................................................................................... BOD;COD;TSS;N+N 
U8       208X    Beverages ........................................................................................................................................................ 
U9       209X    Miscellaneous Food Preparations and Kindred Products................................................................................ 
NA       21XX   Tobacco Products ............................................................................................................................................ 
 
SECTOR V.  TEXTILE MILLS, APPAREL, AND OTHER FABRIC PRODUCT MANUFACTURING  
V1       22XX    Textile Mill Products...................................................................................................................................... 
V2        23XX    Apparel and Other Finished Products Made From Fabrics and 
                       Similar Materials........................................................................................................................................... 
 
SECTOR W.  FURNITURE AND FIXTURES 
NA       25XX    Furniture and Fixtures .................................................................................................................................... 
NA       2434     Wood Kitchen Cabinets .................................................................................................................................. 
 
SECTOR X.  PRINTING AND PUBLISHING 
NA       2732     Book Printing.................................................................................................................................................. 
NA       2752     Commercial Printing, Lithographic ................................................................................................................ 
NA       2754     Commercial Printing, Gravure........................................................................................................................ 
NA       2759     Commercial Printing, Nor Elsewhere Classified ............................................................................................ 
NA       2796     Platemaking and Related Services .................................................................................................................. 
  
SECTOR Y.  RUBBER, MISCELLANEOUS PLASTIC PRODUCTS, AND MISC. MANUFACTURING INDUSTRIES 
Y1       301X    Tires and Inner Tubes ................................................................................................................................Zn 
Y1        302X    Rubber and Plastics Footwear ....................................................................................................................Zn 
Y1        305X    Gaskets, Packing, and Sealing Devices and Rubber and  Plastics ...........................................................   Zn 
                       Hose and Belting             
Y1        306X    Fabricated Rubber Products, Not Elsewhere Classified.............................................................................Zn 
Y2       308X    Miscellaneous Plastics Products ..................................................................................................................... 
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Subsector   SIC Activity Represented         Parameters 
 
Y2        393X    Musical Instruments ........................................................................................................................................ 
Y2           394X    Dolls, Toys, Games, and Sporting and Athletic Goods .................................................................................. 
Y2       395X    Pens, Pencils, and Other Artists' Materials ..................................................................................................... 
Y2         396X    Costume Jewelry, Costume Novelties, Buttons, and  
                       Miscellaneous Notions, Except Precious Metal............................................................................................. 
Y2        399X    Miscellaneous Manufacturing Industries ........................................................................................................ 
 
SECTOR Z.  LEATHER TANNING AND FINISHING 
NA       311X    Leather Tanning and Finishing ....................................................................................................................... 
NA        NA       Facilities that Make Fertilizer Solely From Leather Scraps 
                      and Leather Dust ............................................................................................................................................ 
 
SECTOR AA.  FABRICATED METAL PRODUCTS 
AA1      3429    Hardware, Not Elsewhere Classified ......................................................................................Zn;N+N;Fe;Al 
AA1       3441    Fabricated Structural Metal.....................................................................................................Zn;N+N;Fe;Al 
AA1       3442    Metal Doors, Sash, Frames, Molding, and Trim.....................................................................Zn;N+N;Fe;Al 
AA1       3443    Fabricated Plate Work (Boiler Shops) ....................................................................................Zn;N+N;Fe;Al 
AA1       3444    Sheet Metal Work ...................................................................................................................Zn;N+N;Fe;Al 
AA1       3451    Screw Machine Products.........................................................................................................Zn;N+N;Fe;Al 
AA1       3452    Bolts, Nuts, Screws, Rivets, and Washers ..............................................................................Zn;N+N;Fe;Al 
AA1       3462    Iron and Steel Forgings ...........................................................................................................Zn;N+N;Fe;Al 
AA1       3471    Electroplating, Plating, Polishing, Anodizing, and Coloring..................................................Zn;N+N;Fe;Al 
AA1          3494    Valves and Pipe Fittings, Not Elsewhere Classified ...............................................................Zn;N+N;Fe;Al 
AA1       3496    Miscellaneous Fabricated Wire Products................................................................................Zn;N+N;Fe;Al 
AA1       3499    Fabricated Metal Products, Not Elsewhere Classified ............................................................Zn;N+N;Fe;Al 
AA1          391X    Jewelry, Silverware, and Plated Ware....................................................................................Zn;N+N;Fe;Al 
AA2      3479    Coating, Engraving, and Allied Services ...........................................................................................Zn;N+N 
 
SECTOR AB.  TRANSPORTATION EQUIPMENT, INDUSTRIAL OR COMMERCIAL MACHINERY 
NA       35XX   Industrial and Commercial Machinery (except 357X Computer and 
             Office Equipment) ....................................................................................................................................................... 
NA       37XX   Transportation Equipment (except 373X Ship and Boat Building and 
      Repairing...................................................................................................................................................................... 
 
SECTOR AC.  ELECTRONIC, ELECTRICAL. PHOTOGRAPHIC, AND OPTICAL GOODS 
NA       36XX   Electronic and Other Electrical Equipment and Components,  
                 Except Computer Equipment ...................................................................................................................................... 
NA       38XX   Measuring, Analyzing, and Controlling Instruments;  
   Photographic, Medical, and Optical Goods; Watches and  Clocks............................................................................. 
NA         357X  Computer and Office Equipment .............................................................................................................................................................................................................................................. 
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Section C:  STANDARD PROVISIONS 
 
1. Duty to Comply 
 
 The facility operator must comply with all of the conditions 

of this General Permit.  Any General Permit noncompliance 
constitutes a violation of the Clean Water Act (CWA) and the 
Porter-Cologne Water Quality Control Act and is grounds for 
(a) enforcement action for (b) General Permit termination, 
revocation and reissuance, or modification or (c) denial of a 
General Permit renewal application. 

 
 The facility operator shall comply with effluent standards or 

prohibitions established under Section 307(a) of the CWA for 
toxic pollutants within the time provided in the regulations 
that establish these standards or prohibitions, even if this 
General Permit has not yet been modified to incorporate the 
requirement. 

 
2.  General Permit Actions 
 
 This General Permit may be modified, revoked and reissued, or 

terminated for cause.  The filing of a request by the  
facility operator for a General Permit modification, 
revocation and reissuance, or termination, or a notification 
of planned changes or anticipated noncompliance does not stay 
any General Permit condition. 

 
 If any toxic effluent standard or prohibition (including any 

schedule of compliance specified in such effluent standard or 
prohibition) is promulgated under Section 307(a) of the CWA 
for a toxic pollutant which is present in the discharge and 
that standard or prohibition is more stringent than any 
limitation on the pollutant in this General Permit, this 
General Permit shall be modified or revoked and reissued to 
conform to the toxic effluent standard or prohibition, and 
the facility operator so notified. 

 
3.  Need to Halt or Reduce Activity not a Defense 
 
 It shall not be a defense for a facility operator in an 

enforcement action that it would have been necessary to halt 
or reduce the general permitted activity in order to maintain 
compliance with the conditions of this General Permit. 

 
4.  Duty to Mitigate 
 
 The facility operator shall take all responsible steps to 

minimize or prevent any discharge in violation of this 
General Permit which has a reasonable likelihood of adversely 
affecting human health or the environment. 
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5. Proper Operation and Maintenance 
 
 The facility operator at all times shall properly operate and 

maintain any facilities and systems of treatment and control 
(and related appurtenances) which are installed or used by 
the facility operator to achieve compliance with the 
conditions of this General Permit and with the requirements 
of storm water pollution prevention plans (SWPPPs).  Proper 
operation and maintenance also include adequate laboratory 
controls and appropriate quality assurance procedures.  
Proper operation and maintenance may require the operation of 
backup or auxiliary facilities or similar systems installed 
by a facility operator when necessary to achieve compliance 
with the conditions of this General Permit. 

 
6. Property Rights 
 
 This General Permit does not convey any property rights of 

any sort, or any exclusive privileges, nor does it authorize 
any injury to private property or any invasion of personal 
rights, nor any infringement of Federal, State, or local laws 
or regulations. 

 
7. Duty to Provide Information 
 
 The facility operator shall furnish the Regional Water 

Quality Control Board (Regional Water Board), State Water 
Resources Control Board (State Water Board), 
U.S. Environmental Protection Agency (U.S. EPA), or local 
storm water management agency, within a reasonable time 
specified by the agencies, any requested information to 
determine compliance with this General Permit.  The facility 
operator shall also furnish, upon request, copies of records 
required to be kept by this General Permit. 

 
8. Inspection and Entry 
 
 The facility operator shall allow the Regional Water Board, 

State Water Board, U.S. EPA, and local storm water management 
agency, upon the presentation of credentials and other 
documents as may be required by law, to: 

 
 a. Enter upon the facility operator's premises where a 

regulated facility or activity is located or conducted 
or where records must be kept under the conditions of 
this General Permit; 

 
 b. Have access to and copy at reasonable times any records 

that must be kept under the conditions of this General 
Permit; 
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 c. Inspect at reasonable times any facilities or equipment 

(including monitoring and control equipment) that are 
related to or may impact storm water discharge or 
authorized non-storm water discharge; and 

 
 d. Conduct monitoring activities at reasonable times for 

the purpose of ensuring General Permit compliance. 
 
9. Signatory Requirements 
 
 a. All Notices of Intent (NOIs) submitted to the State 

Water Board shall be signed as follows: 
 
   (1) For a corporation:  by a responsible corporate 

officer.  For the purpose of this section, a 
responsible corporate officer means:  (a) a 
president, secretary, treasurer, or vice-president 
of the corporation in charge of a principal 
business function, or any other person who 
performs similar policy or decision-making 
functions for the corporation; or (b) the manager 
of the facility if authority to sign documents has 
been assigned or delegated to the manager in 
accordance with corporate procedures; 

 
   (2) For a partnership or sole proprietorship:  by a 

general partner or the proprietor, respectively; 
or 

 
   (3) For a municipality, State, Federal, or other 

public agency:  by either a principal executive 
officer or ranking elected official.  The 
principal executive officer of a Federal agency 
includes the chief executive officer of the agency 
or the senior executive officer having 
responsibility for the overall operations of a 
principal geographic unit of the agency (e.g., 
Regional Administrators of U.S. EPA). 

 
 b. All reports, certifications, or other information 

required by the General Permit or requested by the 
Regional Water Board, State Water Board, U.S. EPA, or 
local storm water management agency shall be signed by 
a person described above or by a duly authorized 
representative.  A person is a duly authorized 
representative only if: 

 
   (1) The authorization is made in writing by a person 

described above and retained as part of the SWPPP. 
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   (2) The authorization specifies either an individual 
or a position having responsibility for the 
overall operation of the regulated facility or 
activity, such as the position of manager, 
operator, superintendent, or position of 
equivalent responsibility or an individual or 
position having overall responsibility for     
named position.) 

 
   (3) If an authorization is no longer accurate because 

a different individual or position has 
responsibility for the overall operation of the 
facility, a new authorization must be attached to 
the SWPPP prior to submittal of any reports, 
certifications, or information signed by the 
authorized representative. 

 
10. Certification 
 
  Any person signing documents under Provision 9. above shall 

make the following certification: 
 
  "I certify under penalty of law that this document and all 

attachments were prepared under my direction or supervision 
in accordance with a system designed to ensure that 
qualified personnel properly gather and evaluate the 
information submitted.  Based on my inquiry of the person or 
persons who manage the system, or those persons directly 
responsible for gathering the information, the information 
submitted is to the best of my knowledge and belief, true, 
accurate, and complete.  I am aware that there are 
significant penalties for submitting false information, 
including the possibility of fine and imprisonment for 
knowing violations." 

 
11. Reporting Requirements 
 
  a. Planned changes:  The facility operator shall give 

advance notice to the Regional Water Board and local 
storm water management agency of any planned physical 
alteration or additions to the general permitted 
facility.  Notice is required under this provision only 
when the alteration or addition could significantly 
change the nature or increase the quantity of 
pollutants discharged. 

 
  b. Anticipated noncompliance:  The facility operator will 

give advance notice to the Regional Water Board and 
local storm water management agency of any planned 
changes at the permitted facility which may result in 
noncompliance with General Permit requirements. 
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  c. Compliance schedules:  Reports of compliance or 

noncompliance with or any progress reports on interim 
and final requirements contained in any compliance 
schedule of this General Permit shall be submitted no 
later than 14 days following each scheduled date. 

 
  d. Noncompliance reporting:  The facility operator shall 

report any noncompliance at the time monitoring reports 
are submitted.  The written submission shall contain 
(1) a description of the noncompliance and its cause; 
(2) the period of noncompliance, including exact dates 
and times, and if the noncompliance has not been 
corrected, the anticipated time it is expected to 
continue; and (3) steps taken or planned to reduce and 
prevent recurrence of the noncompliance. 

 
12.  Oil and Hazardous Substance Liability 
 
  Nothing in this General Permit shall be construed to 

preclude the institution of any legal action or relieve the 
facility operator from any responsibilities, liabilities, or 
penalties to which the facility operator is or may be 
subject under Section 311 of the CWA. 

 
13.  Severability 
 
  The provisions of this General Permit are severable; and if 

any provision of this General Permit or the application of 
any provision of this General Permit to any circumstance is 
held invalid, the application of such provision to other 
circumstances and the remainder of this General Permit shall 
not be affected thereby. 

 
14.  Reopener Clause  
 
  This General Permit may be modified, revoked, and reissued, 

or terminated for cause due to promulgation of amended 
regulations, receipt of U.S. EPA guidance concerning 
regulated activities, judicial decision, or in accordance 
with 40 CFR 122.62, 122.63, 122.64, and 124.5.  This General 
Permit may be reopened to modify the provisions regarding 
authorized non-storm water discharges specified in    
Section D. Special Conditions. 

 
15.  Penalties for Violations of General Permit Conditions. 
 
  a. Section 309 of the CWA provides significant penalties 

for any person who violates a General Permit condition 

0009829



 
 

 

-51- 

implementing Sections 301, 302, 306, 307 308, 318, or 
405 of the CWA, or any General Permit condition or 
limitation implementing any such section in a General 
Permit issued under Section 402.  Any person who 
violates any General Permit condition of this General 
Permit is subject to a civil penalty not to exceed 
$25,000 per day of such violation, as well as any other 
appropriate sanction provided by Section 309 of the 
CWA. 

 
  b. The Porter-Cologne Water Quality Control Act also 

provides for civil and criminal penalties in some cases 
greater than those under the CWA. 

 
16.  Availability 
 
  A copy of this General Permit shall be maintained at the    

facility and be available at all times to the appropriate 
facility personnel and to Regional Water Board and local 
agency inspectors. 

 
17.  Transfers 
 
  This General Permit is not transferable from one facility 

operator to another facility operator nor may it be 
transferred from one location to another location.  A new 
facility operator of an existing facility must submit an NOI 
in accordance with the requirements of this General Permit 
to be authorized to discharge under this General Permit. 

 
18.  Continuation of Expired General Permit 
 
  This General Permit continues in force and effect until a 

new general permit is issued or the State Water Board 
rescinds the General Permit.  Facility operators authorized 
to discharge under the expiring general permit are required 
to file an NOI to be covered by the reissued General Permit. 

 
19.  Penalties for Falsification of Reports 
 
  Section 309(c)(4) of the CWA provides that any person who  

knowingly makes any false material statement, 
representation, or certification in any record or other 
document submitted or required to be maintained under this 
General Permit, including reports of compliance or 
noncompliance shall, upon conviction, be punished by a fine 
of not more than $10,000 or by imprisonment for not more 
than two years, or by both. 
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 Attachment 1 
 
 FACILITIES COVERED BY THIS GENERAL PERMIT 
 
Industrial facilities include Federal, State, municipally owned, 
and private facilities from the following categories: 
 
 1. FACILITIES SUBJECT TO STORM WATER EFFLUENT LIMITATIONS 

GUIDELINES, NEW SOURCE PERFORMANCE STANDARDS, OR TOXIC 
POLLUTANT EFFLUENT STANDARDS (40 Code of Federal Regulations 
(CFR) SUBCHAPTER N).  Currently, categories of facilities 
subject to storm water effluent limitations guidelines are 
Cement Manufacturing (40 CFR Part 411), Feedlots (40 CFR 
Part 412), Fertilizer Manufacturing (40 CFR Part 418), 
Petroleum Refining (40 CFR Part 419), Phosphate 
Manufacturing (40 CFR Part 422), Steam Electric (40 CFR  
Part 423), Coal Mining (40 CFR Part 434), Mineral Mining and 
Processing (40 CFR Part 436), Ore Mining and Dressing  

 (40 CFR Part 440), and Asphalt Emulsion (40 CFR Part 443). 
 
 2. MANUFACTURING FACILITIES:  Standard Industrial 

Classifications (SICs) 24 (except 2434), 26 (except 265 and 
267), 28 (except 283 and 285) 29, 311, 32 (except 323), 33, 
3441, and 373. 

 
 3. OIL AND GAS/MINING FACILITIES:  SICs 10 through 14 including 

active or inactive mining operations (except for areas of 
coal mining operations meeting the definition of a 
reclamation area under 40 CFR 434.11(l) because of 
performance bond issued to the facility by the appropriate 
Surface Mining Control and Reclamation Act (SMCRA) authority 
has been released, or except for area of non-coal mining 
operations which have been released from applicable State or 
Federal reclamation requirements after December 17, 1990);  
oil and gas exploration, production, processing, or 
treatment operations; or transmission facilities that 
discharge storm water contaminated by contact with or that 
has come into contact with any overburden, raw material, 
intermediate products, finished products, by-products, or 
waste products located on the site of such operations.  
Inactive mining operations are mined sites that are not 
being actively mined but which have an identifiable  
facility operator.  Inactive mining sites do not include 
sites where mining claims are being maintained prior to 
disturbances associated with the extraction, beneficiation, 
or processing of mined material; or sites where minimal 
activities are undertaken for the sole purpose of 
maintaining a mining claim. 

 
 4. HAZARDOUS WASTE TREATMENT, STORAGE, OR DISPOSAL FACILITIES: 

Includes those operating under interim status or a general 
permit under Subtitle C of the Federal Resource, 
Conservation, and Recovery Act (RCRA). 

 
 5. LANDFILLS, LAND APPLICATION SITES, AND OPEN DUMPS:  Sites 

that receive or have received industrial waste from any of 
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the facilities covered by this General Permit, sites subject 
to regulation under Subtitle D of RCRA, and sites that have 
accepted wastes from construction activities (construction 
activities include any clearing, grading, or excavation that 
results in disturbance of five acres or more). 

 
 6. RECYCLING FACILITIES:  SICs 5015 and 5093.  These codes 

include metal scrapyards, battery reclaimers, salvage yards, 
motor vehicle dismantlers and wreckers, and recycling 
facilities that are engaged in assembling, breaking up, 
sorting, and wholesale distribution of scrap and waste 
material such as bottles, wastepaper, textile wastes, oil 
waste, etc. 

 
 7. STEAM ELECTRIC POWER GENERATING FACILITIES:  Includes any 

facility that generates steam for electric power through the 
combustion of coal, oil, wood, etc. 

 
 8. TRANSPORTATION FACILITIES:  SICs 40, 41, 42 (except 
 4221-25), 43, 44, 45, and 5171 which have vehicle 

maintenance shops, equipment cleaning operations, or airport 
deicing operations.  Only those portions of the facility 
involved in vehicle maintenance (including vehicle 
rehabilitation, mechanical repairs, painting, fueling, and 
lubrication) or other operations identified herein that are 
associated with industrial activity. 

 
 9. SEWAGE OR WASTEWATER TREATMENT WORKS:  Facilities used in 

the storage, treatment, recycling, and reclamation of 
municipal or domestic sewage, including land dedicated to 
the disposal of sewage sludge that are located within the 
confines of the facility with a design flow of one million 
gallons per day or more or required to have an approved 
pretreatment program under 40 CFR Part 403.  Not included 
are farm lands, domestic gardens, or lands used for sludge 
management where sludge is beneficially reused and which are 
not physically located in the confines of the facility, or 
areas that are in compliance with Section 405 of the Clean 
Water Act. 

 
10. MANUFACTURING FACILITIES WHERE INDUSTRIAL MATERIALS, 

EQUIPMENT, OR ACTIVITIES ARE EXPOSED TO STORM WATER:     
SICs 20, 21, 22, 23, 2434, 25, 265, 267, 27, 283, 285, 30, 
31 (except 311), 323, 34 (except 3441), 35, 36, 37 (except 
373), 38, 39, and 4221-4225. 
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 Attachment 2 
 
 STORM WATER CONTACTS FOR 
 THE STATE AND REGIONAL WATER BOARDS 

 
 
 

See Storm Water Contacts at: 
http://www.waterboards.ca.gov/water_issues/programs/stormwater/contact.shtml
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 Attachment 3 
 

NOTICE OF INTENT (NOI) 
INSTRUCTIONS 

 
TO COMPLY WITH STATE WATER RESOURCES CONTROL BOARD  

WATER QUALITY ORDER NO. 97-03-DWQ  
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES)  

GENERAL PERMIT NO. CAS000001 
                                                                   

Who Must Submit 
 
The facility operator must submit an NOI for each industrial 
facility that is required by U.S. Environmental Protection Agency 
(U.S.EPA) regulations to obtain a storm water permit.  The 
required industrial facilities are listed in Attachment 1 of the 
General Permit and are also listed in 40 Code of Federal 
Regulations Section 122.26(b)(14).  
 
The facility operator is typically the owner of the business or 
operation where the industrial activities requiring a storm water 
permit occur.  The facility operator is responsible for all 
permit related activities at the facility. 
 
Where operations have discontinued and significant materials 
remain on site (such as at closed landfills), the landowner may 
be responsible for filing an NOI and complying with this General 
Permit.  Landowners may also file an NOI for a facility if the 
landowner, rather than the facility operator, is responsible for 
compliance with this General Permit. 
 
How and Where to Apply 
 
The completed NOI form, a site map, and appropriate fee must  
be mailed to the State Water Resources Control Board  
(State Water Board) at the following address: 
  
 State Water Resources Control Board 
 Division of Water Quality 
 P.O. Box 1977 
 Sacramento, CA  95812-1977 
 Attn:  Storm Water Permitting Unit  
 
Please Note:  Do not send the original or copies of the NOI 
submittal to the Regional Water Quality Control Board (Regional 
Water Board).  The original NOI will be forwarded to the Regional 
Water Board after processing. 
 
Do not send a copy of your Storm Water Pollution Prevention Plan 
(SWPPP) with your NOI submittal.  Your SWPPP is to be kept on 
site and made available for review upon request.
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When to Apply 
  
Facility operators of existing facilities must file an NOI in 
accordance with these instructions by March 30, 1992.  Facility  
 
operators of new facilities (those beginning operations after    
March 30, 1992) must file an NOI in accordance with these 
instructions at least 14 days prior to the beginning of operations. 
 
Once the completed NOI, site map, and appropriate fee have been 
submitted to the State Water Board, your NOI will be processed and 
you will be issued a receipt letter with a Waste Discharge 
Identification (WDID) Number.  Please refer to this number when you 
contact either the State or Regional Water Boards. 
 
Fees 
 
The total annual fee is $1632.00.  Checks should be made payable to: 
SWRCB 
 
Change of Information 
 
If the information provided on the NOI or site map changes, you 
should report the changes to the State Water Board using an NOI 
form.  Section I of the line-by-line instructions includes 
information regarding changes to the NOI.  
 
Questions 
 
If you have any questions completing the NOI, please call the 
appropriate Regional Water Board (Attachment 2) or the  
State Water Board at (916) 341-5538. 
 
 NOI LINE-BY-LINE INSTRUCTIONS 
 
Please type or print your responses on the NOI.  Please complete 
the NOI form in its entirety and sign the certification. 
 
Section I--NOI STATUS 
 
Check box "A" if this is a new NOI registration.   
 
 
Check box "B" if you are reporting changes to the NOI (e.g., new 
contact person, phone number, mailing address).  Include the 
facility WDID #.  Highlight all the information that has been 
changed. 
 
Please note that a change of information does not apply to a change 
of facility operator or a change in the location of the  
facility.  These changes require a Notice of Termination (NOT) and 
submittal of a new NOI and annual fee.  Contact the State Water 
Board or Regional Water Boards for more information on the NOT Form 
and instructions. 
 
Regardless of whether you are submitting a new or revised NOI, you 
must complete the NOI in its entirety and the NOI must be signed. 
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Section II--Facility Operator Information 
 
Part A: The facility operator is the legal entity that is 

responsible for all permit related compliance 
activities at the facility.  In most cases, the 
facility operator is the owner of the business or 
operation where the industrial activity occurs.  
Give the legal name and the address of the person, 
firm, public organization, or any other entity that 
is responsible for complying with the General 
Permit.   

 
Part B: Check the box that indicates the type of operation. 
 
Section III--Facility Site Information 
 
Part A: Enter the facility's official or legal name and 

provide the address.  Facilities that do not have a 
street address must provide cross-streets or parcel 
numbers.  Do not include a P.O. Box address in Part 
A.   

 
Part B: Enter the mailing address of the facility if 

different than Part A.  This address may be a P.O. 
Box.   

 
  The contact person should be the plant or site 

manager who is familiar with the facility and 
responsible for overseeing compliance of the General 
Permit requirements. 

 
Part C: Enter the total size of the facility in either acres 

or square feet.  Also include the percentage 
  of the site that is impervious (areas that water 

cannot soak into the ground, such as concrete, 
asphalt, and rooftops). 

 
Part D: Determine the Standard Industrial Classification 

(SIC) code which best identifies the industrial 
activity that is taking place at the facility.  This 
information can be obtained by referring to the 
Standard Industrial Classification Manual prepared 
by the Federal Office of Management and Budget which 
is available at public libraries.  The code you 
determine should identify the industrial activity 
that requires you to submit the NOI.  (For example, 
if the business is high school education and the 
activity is school bus maintenance, the code you 
choose would be bus maintenance, not education.)  
Most facilities have only one code; however, 
additional spaces are provided for those facilities 
that have more than one activity.   

 
Part E: Identify the title of the industrial activity that 

requires you to submit the NOI (e.g., the title of 
SIC Code 2421 is Sawmills and Planing Mills, 
General).  If you cannot identify the title, provide 
a description of the regulated activity(s). 
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Section IV--Address for Correspondence 
 
Correspondence relative to the permit will be mailed occasionally. 
 Check the box which indicates where you would like such 
correspondence delivered.  If you want correspondence sent to 
another contact person or address different than indicated in 
Section II or Section III then include the information on an extra 
sheet of paper.  
 
Section V--Billing Address Information 
 
To continue coverage under the General Permit, the annual fee must 
be paid.  Use this section to indicate where the annual fee 
invoices should be mailed.  Enter the billing address if different 
than the address given in Sections II or III. 
 
Section VI--Receiving Water Information 
 
Provide the name of the receiving water where storm water discharge 
flows from your facility.  A description of each option is included 
below. 
 
1. Directly to waters of the United States:  Storm water    

discharges directly from the facility to a river, creek, lake, 
ocean, etc.  Enter the name of the receiving water (e.g., 
Boulder Creek). 

 
2.  Indirectly to waters of the United States:  Storm water       
 discharges over adjacent properties or right-of-ways          
 prior to discharging to waters of the United States.          
 Enter the name of the closest receiving water (e.g.,          
 Clear Creek). 
 
Section VII--Implementation of Permit Requirements 
 
Parts A and B:  Check the boxes that best describe the status 

of the Storm Water Pollution Prevention Plan 
(SWPPP) and the Monitoring Program. 

 
Part C:     Check yes or no to questions 1 through 4.  If 

you answer no to any question, you need to 
assign a person to these tasks immediately. 

 
As a permit holder you are required to have an SWPPP and Monitoring 
Program in place prior to the beginning of facility operations.  
Failure to do so is in direct violation of the General Permit.  Do 
not send a copy of your SWPPP with your NOI submittal. 
 
Please refer to Sections A and B of the General Permit for 
additional information regarding the SWPPP and Monitoring Program. 
 
 
Section VIII--Site Map 
 
Provide a "to scale" drawing of the facility and its immediate 
surroundings.  Include as much detail about the site as possible. 
At a minimum, indicate buildings, material handling and storage 
areas, roads, names of adjacent streets, storm water discharge 
points, sample collection points, and a north arrow.  Whenever 
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possible limit the map to a standard size sheet of paper     (8.5" 
x 11" or 11" x 17").  Do not send blueprints unless you are sending 
one page and it meets the size limits as defined above. 
 
A location map may also be included, especially in cases where the 
facility is difficult to find, but are not to be submitted as a 
substitute for the site map.  The location map can be created from 
local street maps and U.S. Geological Survey (USGS) quadrangle 
maps, etc. 
 
A revised site map must be submitted whenever there is a 
significant change in the facility layout (e.g., new building, 
change in storage locations, boundary change, etc.).  
 
Section IX--Certification 
 
This section should be read by the facility operator.  The 
certification provides assurances that the NOI and site map were 
completed by the facility operator in an accurate and complete 
fashion and with the knowledge that penalties exist for providing 
false information.  It also requires the Responsible Party to 
certify that the provisions in the General Permit will be complied 
with. 
 
The NOI must be signed by: 
 
 For a Corporation:  a responsible corporate officer (or 
 authorized individual). 
  
 For a Partnership or Sole Proprietorship:  a general partner 
 or the proprietor, respectively. 
  
 For a Municipality, State, or other non-Federal Public Agency: 

 either a principal executive officer or ranking elected 
official. 

  
 For a Federal Agency:  either the chief or senior executive 
 officer of the agency. 
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State of California
State Water Resources Control Board

                 NOTICE OF INTENT
                              TO  COMPLY  WITH  THE  TERMS  OF  THE

                               GENERAL  PERMIT  TO  DISCHARGE  STORM  WATER
                         ASSOCIATED  WITH  INDUSTRIAL  ACTIVITY  (WQ  ORDER  No. 97-03-DWQ)

                              (Excluding  Construction  Activities)

SECTION I.  NOI STATUS  (please check only one box)

A.  [  ]  New Permittee                          B.  [  ]  Change of Information    WDID  #   l       l      l      l      l      l      l      l      l      l      l      l

SECTION II.  FACILITY OPERATOR INFORMATION            (See instructions)

A.  NAME:
l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l

Phone:
l   l   l   l -- l   l   l   l -- l   l   l   l   l  

Mailing Address:
l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l

City:
l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l

State:
   l  

Zip Code:
l    l    l    l    l    l -- l    l    l    l    l

Contact Person:
l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l

B.  OPERATOR TYPE:
             (check one)      1.[   ] Private Individual     2.[   ]Business     3.[   ]Municipal     4.[   ]State     5.[   ]Federal     6.[   ]Other    

SECTION III.  FACILITY SITE INFORMATION
A.  FACILITY NAME
l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l

Phone:
l   l   l   l -- l   l   l   l -- l   l   l   l   l

Facility Location:
l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l

County:
l   l   l   l   l   l   l   l   l   l   l   l   l   l   l

City:
l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l

State:
C l A

Zip Code:
l    l    l    l    l    l -- l    l    l    l    l

B.  MAILING ADDRESS:
l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l

City:
l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l

State:
    l   

Zip Code:
l    l    l    l    l    l -- l    l    l    l    l

Contact Person:
l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l

C.  FACILITY INFORMATION                    ( check one)
Total Size of Site:                                   Acres              Sq. Ft.
                                                                 [   ]                   [   ]

  Percent of Site Impervious (including rooftops)
                            l              l   %

D.  SIC CODE(S) OF REGULATED ACTIVITY:              E.  REGULATED ACTIVITY (describe each SIC code):

1.  l    l    l    l    l                                                              l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l  

2.  l    l    l    l    l                                                              l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l

3.  l    l    l    l    l                                                              l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l

                                                           FOR STATE USE ONLY:
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SECTION IV.  ADDRESS FOR CORRESPONDENCE
  l   l Facility Operator Mailing Address (Section II)                      l   l Facility Mailing Address (Section III, B.)                      l   l Both

                                                                                  
SECTION V.  BILLING ADDRESS INFORMATION

SEND BILL TO:          [  ]Facility Operator Mailing Address  (Section II)      [  ]Facility Mailing Address  (Section III, B.)        [  ]Other (enter information below)

Name:
l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l

Phone:
l   l   l   l -- l   l   l   l -- l   l   l   l   l

Mailing Address:
l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l

City:
l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l

State:
    l   

Zip Code:
l    l    l    l    l    l -- l    l    l    l    l

Contact Person:
l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l

SECTION VI.  RECEIVING WATER INFORMATION
Your facility's storm water discharges flow: (check one)            [  ] Directly               OR               [  ] Indirectly to waters of the United States. 

 
Name of receiving water:    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l    l

                                    (river, lake, stream, ocean, etc.)      

SECTION VII.  IMPLEMENTATION OF PERMIT REQUIREMENTS
A.  STORM WATER POLLUTION PREVENTION PLAN (SWPPP) (check one)
[  ] A SWPPP has been prepared for this facility and is available for review.
[  ] A SWPPP will be prepared and ready for review by (enter date):  ____/____/____.

B.  MONITORING PROGRAM (check one)
[  ] A Monitoring Program has been prepared for this facility and is available for review.
[  ] A Monitoring Program will be prepared and ready for review by (enter date):  ____/____/____.

C.  PERMIT COMPLIANCE RESPONSIBILITY
Has a person been assigned responsibility for:
1. Inspecting the facility throughout the year to identify any potential pollution problems? .........................................................................____YES   ____NO
2. Collecting storm water samples and having them analyzed?..................................................................................................................____YES   ____NO
3. Preparing and submitting an annual report by July 1 of each year? .......................................................................................................____YES   ____NO
4. Eliminating discharges other than storm water (such as equipment or vehicle wash-water) into the storm drain?................................____YES   ____NO

SECTION VIII.  SITE MAP
I HAVE ENCLOSED A SITE MAP              YES[    ]            A new NOI submitted without a site map will be rejected.

SECTION IX.  CERTIFICATION
"I certify under penalty of law that this document and all attachments were prepared under my direction and supervision in accordance with a system designed to
assure that qualified personnel properly gather and evaluate the information submitted.  Based on my inquiry of the person or persons who manage the system, or
those persons directly responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate and complete. 
I am aware that there are significant penalties for submitting false information, including the possibility of fine and imprisonment.  In addition, I certify that I have
read the entire General Permit, including all attachments, and agree to comply with and be bound by all of the provisions, requirements, and prohibitions of the 
permit, including the development and implementation of a Storm Water Pollution Pervention Plan and a Monitoring Program Plan will be complied with."

Printed Name:                                                                                                                                                                                                                      

Signature:                                                                                                                                                 Date                                                                    

Title:                                                                                                                                                                                                                                     
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 DEFINITIONS 
 
1. "Best Management Practices" ("BMPs") means schedules of 

activities, prohibitions of practices, maintenance 
procedures, and other management practices to prevent or 
reduce the pollution of waters of the United States.  BMPs 
also include treatment measures, operating procedures, and 
practices to control facility site runoff, spillage or leaks, 
sludge or waste disposal, or drainage from raw material 
storage.  BMPs may include any type of pollution prevention 
and pollution control measure necessary to achieve compliance 
with this General Permit. 

 
2. Clean Water Act (CWA) means the Federal Water Pollution 

Control Act enacted by Public Law 92-500 as amended by Public 
Laws 95-217, 95-576, 96-483, and 97-117; 33 USC. 1251 et seq. 

 
3. "Facility" is a collection of industrial processes 

discharging storm water associated with industrial activity 
within the property boundary or operational unit. 

 
4. "Non-Storm Water Discharge" means any discharge to storm 

sewer systems that is not composed entirely of storm water.  
 
5. "Significant Materials" includes, but is not limited to:  raw 

materials; fuels; materials such as solvents, detergents, and 
plastic pellets; finished materials such as metallic 
products; raw materials used in food processing or 
production; hazardous substances designated under 
Section 101(14) of Comprehensive Environmental Response, 
Compensation, and Liability Act (CERLCA); any chemical the 
facility is required to report pursuant to Section 313 of 
Title III of Superfund Amendments and Reauthorization Act 
(SARA); fertilizers; pesticides; and waste products such as 
ashes, slag, and sludge that have the potential to be 
released with storm water discharges. 

 
6. "Significant Quantities" is the volume, concentrations, or 

mass of a pollutant that can cause or threaten to cause 
pollution, contamination, or nuisance; adversely impact human 
health or the environment; and/or cause or contribute to a 
violation of any applicable water quality standards for the 
receiving water. 

 
7. "Significant Spills" includes, but is not limited to: 

releases of oil or hazardous substances in excess of 
reportable quantities under Section 311 of the CWA (see 
40 CFR 110.10 and 117.21) or Section 102 of CERCLA (see     
40 CFR 302.4). 

 
8. "Storm water" means storm water runoff, snow melt runoff, and 

storm water surface runoff and drainage.  It excludes 
infiltration and runoff from agricultural land. 
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9. "Storm Water Associated with Industrial Activity" means the 

discharge from any conveyance which is used for collecting 
and conveying storm water and which is directly related to 
manufacturing, processing, or raw materials storage areas at 
an industrial plant.  The term does not include discharges 
from facilities or activities excluded from the NPDES 
program.  For the facilities identified in Categories 1 
through 9 of Attachment 1 of this General Permit, the term 
includes, but is not limited to, storm water discharges from 
industrial plant yards; immediate access roads and rail lines 
used or traveled by carriers of raw materials; manufactured 
products, waste material, or by-products used or created by 
the facility; material handling sites; refuse sites; sites 
used for the application or disposal of process wastewaters 
(as defined at 40 CFR Part 401); sites used for the storage 
and maintenance of material handling equipment; sites used 
for residual treatment, storage, or disposal; shipping and 
receiving areas; manufacturing buildings; storage areas 
(including tank farms) for raw materials, and intermediate 
and finished products; and areas where industrial activity 
has taken place in the past and significant materials remain 
and are exposed to storm water.   

 
  For the facilities identified in Category 10 of Attachment 1 

of this General Permit, the term only includes storm water 
discharges from all areas listed in the previous sentence 
where material handling equipment or activities, raw 
materials, intermediate products, final products, waste 
materials, by-products, or industrial machinery are exposed 
to storm water.   

 
  Material handling activities include the:  storage, loading 

and unloading, transportation, or conveyance of any raw 
material, intermediate product, finished product, by-product, 
or waste product.  The term excludes areas located on plant 
lands separate from the plant's industrial activities, such 
as office buildings and accompanying parking lots as long as 
the drainage from the excluded areas is not mixed with storm 
water drained from the above described areas.  Industrial 
facilities (including industrial facilities that are 
federally, State, or municipally owned or operated that meet 
the description of the facilities listed in this paragraph) 
include those facilities designated under 40 CFR 
122.26(a)(1)(v). 

0009842



 

 

 Attachment 5 
 
 
 
 ACRONYM LIST 
 
 
BAT Best Available Technology Economically    

   Achievable 
BCT Best Conventional Pollutant Control       

   Technology 
BMPs Best Management Practices 
CERCLA Comprehensive Environmental Response,     

   Compensation, and Liability Act of 1980 
   (Federal Superfund) 

CFR Code of Federal Regulations 
CWA Clean Water Act 
General Permit General Industrial Activities Storm Water 

   Permit 
GMP Group Monitoring Plan 
NEC No Exposure Certification 
NOI Notice of Intent 
NOT Notice of Termination 
NPDES National Pollutant Discharge Elimination  

   System 
O&G Oil and Grease 
RCRA Resource, Conservation, and Recovery Act 
Regional Water Board Regional Water Quality Control Board 
RQ Reportable Quantity 
SARA Superfund Amendments and Reauthorization  

   Act of 1986 
SIC Standard Industrial Classification 
SMCRA Surface Mining Control and Reclamation Act 
SPCC Spill Prevention Control and              
                          Countermeasures 
State Water Board State Water Resources Control Board 
SWPPP Storm Water Pollution Prevention Plan 
TOC Total Organic Carbon 
TSS Total Suspended Solids 
U.S. EPA U.S. Environmental Protection Agency 
WDID Waste Discharger Identification 
WDRs Waste Discharge Requirements 
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STATE OF CALIFORNIA 
STATE WATER RESOURCES CONTROL BOARD 

ORDER WQ 98-01 

Own Motion Review of the Petition of 
ENVIRONMENTAL HEALTH COALITION 

to Review Waste Discharge Requirements Order 96-03, 
NPDES Permit No. CAS0108740, 

for Storm Water and Urban Runoff from the 
Orange County Flood Control District 

and the 
Incorporated Cities of Orange County 

Within the San Diego Region, 
Issued by the 

Califknia Regional Water Quality Control Board, 
San Diego Region. 

S WRCB/OCC File A-l 041 

BY THE BOARD: 

On August 8, 1996, the Regional Water Quality Control Board. San Diego 

Region (Regional Water Board), adopted Waste Discharge Requirements Order 96-03. 

NPDES No. C.4SO108740, for storm water discharge from municipal separate sewer 

systems for the incorp&ated cities of Orange County within the San Diego Regional 

Water Board’s boundaries (Orange County permit).’ The waste discharge requirements 

constitute a national pollutant discharge elimination system (NPDES) permit pursuant to 

section 402(p) of the federal Clean Water .4ct (CW.4). 

’ On March~ S, 1996. the Regional \Vater Quality Control BoaI-d. Santa Ana Regmn. issued waste discharge 

requirements tbr storm \\:ater discharge to the incor-porated cit~t’s of Orange Count! \\.ithin the Santa Ana 

Regional Water Board‘s boundaries that are essentlall!~ tdentical IO the ptxm~t adopted hy the‘ San I11cgo 

Regional Water Hoard. 

0009849



On September 6, 1996, the State Water Resources Control Board 

(SWRCB)‘received a petit’ion front the Environmental Health Coalition (petitioner) 

contesting certain provisions of the NPDES permit.’ The SWRCB did not take formal 

action on the petition within the 270 days specified in Title 23, California Code of 

Regulations, section 2052(d). The SWRCB will, on its own motion, review the Regional L 

Water Board’s action as authorized by California Water Code section 13320(a). 

I. BACKGROUND 

The primary issue raised by petitioner concerns the Regional Water 

Board’s implementation of the CWA requirement that all NPDES permits must include 

technology-based effluent limitations and any more stringent limitation necessary to meet 

water quality standards. Federal and state requirements relevant to the issues raised in the 

petition are discussed below.’ 

CWA section 301(a) prohibits the discharge of any pollutant unless 

pursuant to an NPDES permit. (33 U.S.C. S I3 1 I (a).) Section 30 I (b)( I )(A) requires 

compliance with effluent limitations necessary to achieve compliance with technology- 
b 

based standards (e.g:, b&t practicable control technology currently available or secondar) 

treatment). Section 301 (b)(l)(C) also requires compliance \vith’any more stringent 

effluent limitation “necessar!; to meet waler quality smldards." (33 U.S.C. 

’ This order is based on the record‘befol-e the Regional Water- Boat-d. The I<e~ional Water I3oard also 
issued an NI~D13S permit to the Department oi‘.franspor-tattor1 and a [nitloll \I’;IS filcci challcn~in~ that 

permit. In preparing this order, WC have rcvlewed the record l‘or the pct~t~on cl~lle~l~itl~ that pennit and 

other documents noted in this Order. 
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5 13 1 l(b)(l)(c).) CWA section 402 establishes requirements for NPDES permits 

(33 U.S.C. $ 1342.) NPDES permits must comply with section 301. Section 402(p) 

establishes specific NPDES permit requirements for municipal storm water discharges 

and for storm water discharges associated with industrial activities. Section 402(p) 

includes a technology-based standard for storm water permits issued to municipal 

separate storm sewer systems. Such permits must require: 

CL 
. controls to reduce the discharge of pollutants to the maximum estent 

practicable, including management practices, control techniques and 
system, design and engineering methods, and such other provisions as the 
Administrator or the State determines appropriate for the control of such 
pollutants.” (33 U.S.C. $ 1342(p)(3)(B)(iii).) 

To comply with CWA sections 301 and 402 for municipal separate storm water 

discharges, a municipal storm ivater NPDES permit must include effluent limitations to 

0 meet the technology-based standard to reduce pollutants to the “maximum extent 

practicable” and any more stringent effluent limitations necessary to meet water quality 

standards. The United States Environmental Protection Agency (EPA) has promulgated 

regulations to implement NPDES requirements in CWA section 402, including storm 

water requirements of CjWA section 402(p).’ (See 40 C.F.R. Part 122.26.) / 

’ CWA Section 402(p) specifies that pennIts for industrial discharges arc required to comply \vltll all 

technology-based and water quality-based requirements. (Scctlon 402(11)(3)(A).) III contt-ast. CWA 

Section 402(p) specifies that permits fol- munlctpal separate storm \vater discharges shall I~UIIY contl-ols to 

comply with technology-based requirements but does not specifically state that nlunicipal pc~m~ts must 

require controls to comply with xatel- quality-based requirements. (Scctton 402(p)(.3)(U) ) EPA. ho\veve~-. 

has interpreted the Clean Water Act IO require pennIts for municipal separate storm \vatcr dlschar-ges to 

include Irequirements to achieve compliance with water quality standards. See nlemorandun1 “Compliance 

0 r, 
\vith Water Qualitv Standards III NI’DES Permits Issued to Municipal Sepal-ate Storm Sewc~- Svste~ns‘~ 

ii-on1 13. Donald Elliott. General Counsel. El’/\. to Nancy J. Marvel. Kcgional Counsel. EPA I<~~IOII 0 

(Jaiiuarv 9. I99 I i 
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-- -- .---- __ 

CWA section 303 requires states to adopt water quality standards for 

surface ‘waters. (33 U.S.C. 5 13 13.) Water quality standards consist of the designated 

uses of waters and the water quality criteria for such waters that would support the 

designated uses. The Regional Water Board in its Water Quality Control Plan for the 

San Diego region has adopted water quality standards by designating the beneficial uses 

for waters in the regionand establishing water quality objectives (i.e.. water quality 

criteria) to protect those uses. See Water Quality Control Plan for the San Diego 

Basin (9) September 8, 1994, at Chapters 2 and 3. The SWRCB has also adopted water 

quality control plans and policies that specify water quality standards which are relevant 

to this permit (e.g., the SWRCB Ocean Plan). To comply with CWA section 301, 

municipal storm water permits must include effluent limitations where necessary to meet 

these water quality standards. 

NPDES permits issued by the Regional Water Boards, including 

municipal storm water permits, typically include a requirement entitled “discharge 

limitations” or “effluent limitations” that specifies the technology-based effluent 

limitations and a requirkent entitled “receiving water limitations” or “receiving water 

standards” that specifies the water quality objectives in the Water Quality Control Plan 

relevant to the discharge and limitations necessary to attain those objectives. The 

receiving water limitations provision is used to implement the requirement of CWA 

section 30 I (b)(l)(C) to include more stringent effluent limitations necessary to meet 
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water quality standards.’ _ I’he limitations necessary to meet water quality standards are 

also called the water quality-based effluent limitations. NPDES permits arc generally 

required to include numeric effluent limitations to implement the technology-based 

standard and water quality-based effluent limitations to attain the water quality 

standards.” (40 C.F.R. 4 122.44.) However, the federal regulations allow the use of best 

management practices (BMPs) to control or abate the discharge of pollutants when 

numeric effluent limitations are infeasible. (40 C.F.R. 5 122.44(k).) The SWRCB has 

determined that for municipal separate storm water permits, BMPs constitute valid 

effluent limitations to comply with both the technology-based and water quality-based 

effluent limitation requiren~ents.7 See SWRCB Orders WQ 91-03 and WQ 91-04. In 

fact, narrative effluent limitations requiring implementation of BMPs are generally the 

most appropriate form of effluent limitations when designed to satisfy technology 

requirements, including reduction of pollutants to the maximum extent practicable, and 

water quality-based requirements of the CWA. 

’ SWKCB Order WQ 9 I -Of concluded that municipal permits must include effluent limitations necessary 

to achieve water quality standards. See Order WQ 91-03 at slip op. 36. Orange County and other 

interested persons have argued that section 402(p) does not require municipal permits to meet water qualit) 

standards. While disagreeing: it should be noted that section 402(p) contains explicit authority for states to 

require provisions in addition to the “maximum extent practical” controls. 

” See memorandum “Numeric Effluent Limitations in NPDES Permits” from Elizabeth Miller Jennings. 

Senior Staff Counsel. State Water Resources Control Board: to Central Valley Regional Water Qualit!, 

Control 5oard (.4ug. I. 1997). 

’ EPA has lssucd a national polic>, entitled “Interim Permittin 2 Approach for Water Quality-Based 

Effluent L~imitations in Stormwater Permits.” 6 I Fed. Reg. 4376 I (Aug. 26, 1996). that addresses issues 

related to the type of‘etfluent Iimitatlons that arc appropriate to provide fol- attainment 01‘ water qualIt!, 

standards. The policy applies only 10 EP.4. but EPA has encouraged states-to adopt similar policies I’oI- 

storm wattl- pc‘~miits. l‘hc policy states that storm water- per-mits need not lncludc numeric water quality- 

based rt‘tluent limitations. Rathsr. I3MPs should be used to attain \vater qualitybased effluent limitations. 

which should be cspanded in later permits if necessary to provide for attainment of \vater quality standards 

_-__ ~.. : ._=. _ 
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II. CONTENTIONS AND FINDINGSX 

The petitioner seeks review of the Orange County permit adopted by the 

Regional Water Board. The Orange County NPDES permit, adopted by the Regional 

Water Board, applies to the incorporated cities in Orange County within the boundaries of 

the San Diego region. The Santa Ana Regional Water Board, on March 8, 1996, adopted 

an NPDES permit for storm water discharges from the incorporated cities of Orange 

County within the boundaries of the Santa Ana region.’ Orange County had requested 

that the Santa Ana Regional Water Board adopt one permit for all of Orange County. 

The San Diego Regional Water Board preferred to retain jurisdiction but agreed to adopt 

a permit consistent with the permit adopted by the Santa Ana Regional Water Board. 

Both permits for Orange County are essentially identical and require the permittees to 

develop a plan establishing BMPs to control discharges to the Ynaximum extent 

practicable.” The Orange County permittees adopted a plan called the “drainage area 

management plan” (DAMP) that was approved by the San Diego Regional Water Board 

on April 6, 1996.‘O Both permits also contain the same provision addressing receiving 

water limitations, whic&’ in relevant part, states: 

” 1. Receiving water limitations have been established based on beneficial 
uses, water quality ob.jectives: and water quality standards contained in 
the Basin Plan, and amendments thereto, and on ambient water quality. 
lky are intended to protect the beneficial uses and attain the water 
qual,ity ob_jectives contained in the Basin Plan. The discharge of urban 

storm water. or non-storm water, from a municipal slnrni server system 

’ All other contcnrions raised in the petition \\:hich are not discussed in his order arc dismissed. 

(Cal. Code Reg.. lit. 2.3. 3 2052: I’wple v. hyv (1987) 194 Cal.~pp.3d 158 1239 Cal.Rptr. 34?1.) 
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for which the permittees are responsible under the terms of this permit 
shall not cause continuing or recurring impairment of beneficial uses 
or exceedances of water quality objectives. The permittees will not be 
in violation of this provision so long as they are in compliance with the 
requirements set forth [in the following provision].” 

. 

“a. If the Executive Officer determines that a continuing or recurring 
impairment of beneficial uses or exceedances of water quality 
objectives has been caused by urban storm water discharges from 
the municipal storm sewer system, the following steps shall be 
taken. .” 

‘The remainder of the provision requires the Executive Officer to evaluate the DAMP and 

if the Executive Officer determines that implementation of the DAMP will not have a 

reasonable likelihood of preventing future impairment of beneficial uses or exceedances 

of water quality objectives: the permittees would be required to submit a report evaluating 

impacts on water quality and proposing changes to implementation of the existing DAMP 

or proposing revisions to the DAMP. The permittees would then be required to 

implement the revised DAMP. 

Petitioner contends that for several reasons, this receiving water 

limitations provision is inadequate under the CWA and its implementing regulations and 

under the Porter-Cologfie Water Quality Control Act (Porter-Cologne Act). Petitioner 

points out that CWA section 402(b). and implementing regulations, require that NPDES 

permits issued by state agencies comply with the C\\‘.4. ( 33 LJ.S.C. 1342(b). 40 C.F.R. 

5 123.25.) The Porter-Cologne Act provides that permits issued sub,iecr to federal la\v 

must “ensure compliance \vith all applicable provisions of the [ CWA and its 

implementing regulations]. together \vith an!. moi-c srringent cl‘lluent slandards 01 

limitations necessar! 10 implemcn~ \\;aler qualit!. ~Otl1t-oI plans. 01’. ti)r the protection ol‘ 

7 
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beneficial uses, or to prevent nuisance.” (Cal. Water Code $ I i-377.) Petitioner contends 

that the receiving water limitations language fails to require attainment of‘ water quality 

standards. 

1. Contention: The receiving water limitations section fails to comply 

with the CWA and the Porter-Cologne Act because it does not prohibit discharges that 

“contribute to” as well as iicause” exceedances of water quality objectives as required by 

federal regulations. 

Finding:, The SWRCB agrees that the NPDES permit must prohibit 

discharges that “cause” or “contribute” to violations of water quality standards 

regulations specify requirements that must be included in each NPDES permit. 

(40 C.F.R. 5 122.44.) Each NPDES permit must include limitations necessary 

water quality standards: 

Federal 

to achieve 

“Limitations must control all pollutants or pollutant parameters (either 
conventional, nonconventional, or toxic pollutants) which the Director 
determines are or may be discharged at a level which will cause. have the 
reasonable Dotential to cause. or contribute to an excursion above any State 
water quality standard, including State narrative criteria for water quality.” 
(40 C.F.R. 5 122,4:(d)(l)(i).)” (Emphasis added.) 

The receiving water limitations language of the Orange County NPDES permit requires 

the permittees to be responsible for those discharges that “cause continuing or recurring 

impairment of beneficial uses or exceedances of‘ water cluality objecti\,es.“ -1‘0 compl!: 

wiLh the CWA. the 

interpreted so as to 

phrase quoted in the immediately prec.edin, (1 scntencc shall bc 

require permittecs to control discharges that contribute to czceedances 

S. 
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of water quality ob.jectives. Of course such contributions would have to be substantial (in 

more than a de minimis amount) contributions. 

2. Contention: The petitioner contends that the receiving water 

limitations section in the permit violates the CWA and implementing regulations because 

it does not require compliance with water quality standards. The permit states that the 

permittees “will not be in violation of [receiving water limitations] so long as they are in 

compliance with the requirements” for evaluating the DAMP. 

Finding: The SWRCB disagrees with petitioner’s contention. In SWRCB 

Order WQ 96- 13, the SWRCB reviewed and approved the storm water permit for certain 

permittees in the Santa Clara Valley issued by the San Francisco Bay Regional Water 

Board. The Santa Clara Valley permit contains a receiving water limitations section that 

specifically prohibits discharges that cause or contribute to a violation of water quality 

objectives, and states that the permittees “shall comply . . thrdugh the timely 

imDlen;entation of control measures and other actions to reduce pollution in the 

discharge.” (Emphasis added.) The receiving water limitations provision in the Orange 

County permit prohibits’discharges that cause exceedances of water quality objectives: 

and states that the “permittees will not be in violation of this provision so long as they are 

in compliance with the requiren>ents” for evaluating and improving the effectiveness of‘ 

the D.4MP .l‘he Orange Count!; permiI receiv-ing water limitations section is not. as a 

practical matter. different than the Santa Clara Valley permit approved by this SWRCB. 

In each cast. compliance Ii-ith the recei\,ing Lrater limitations is achieved by follo\ving ;I 
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procedure to evaluate and improve the BMPs where necessary to comply with water 

qualily standards. 

The SWRCB has already determined that the use of BMPs to achieve both 

the technology-based effluent limitations and the water quality-based effluent limitations 

complies with the CWA and the Porter-Cologne Act. See SWRCB Order WQ 9 l-03. 

Accordingly, the SWRCB agrees that use of the phrase that the “permittees will not be in 

violation of. .‘: complies with the CWA and, in fact, used that same phrase in SWRCB 

Water Quality Order 97-03-DWQ (Waste Discharge Requirements for Discharges of 

Storm Water Associated with Industrial Activities Excluding Construction Activities, 

NPDES General Permit No. CASOOOOOl) (the General Industrial Permit). 

3. Contention: The petitioner contends that the receiving water 

limitations provisipn violates the CW.4 and implementing regulations because the 

mechanism for determining exceedances of receiving water limitations is unworkable 

and, therefore, would not result in achievement of water quality standards. The 

permittees are not considered to be in violation of receiving water limitations as long as 

the process for evaluati;g the DAMP are followed. This process, however, will not result 

in achievement of-water quality standards because (1) it is very difficult to demonstrate 

that urban runoff has “caused” an exceedance of ivater quality objectives; (2) Regional 

Wager- Board staff stated at the Board hearing at \vhich the permit \vas adopted that there 

\vere inadequate resources to oversee the srorm water program; (;) the permit does not 

require submittal ol‘information on the adequacy ot‘the IIAMI’ unti.1 after rhc I~secuti\~e 

Ol‘ficct. determines that the plan iv-ill not resull i,n achievement ol‘\\~ter qu;lli~!~ c)b.iecllvcs: 

10. 
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. 

0 and (4) the permit places no time schedule on review of the adequacy of the plan to meet 

water quality standards. The permit does not require any change to the DAMP until 

directed by the Executive Officer. Due to these limitations, water quality standards are 

not likely to be achieved. 

Finding: Petitioner has raised legitimate concerns. As discussed above, 

permittees will be required to control discharges that contribute to exceedances of water 

quality objectives. The SWRCB’s charge under Water Code section 13320 is to 

determine whether the Regional Water Board has acted appropriately. In this case. the 

Regional Water Board has directed its Executive Officer to determine when receiving 

water limitations have been esceeded. In order for such determinations to be made the 

Executive Officer must devote sufficient resources to make such determinations in a 

timely manner. Provided this is the case, it can be concluded that the permit is adequate 

to achieve water quality standards. This conclusion to uphold the permit language is 

further predicated on the fact that to do otherwise would result in two inconsistent storm 

water permits for Orange County. 

III. ADDITIONAL ISSUES 

While upholding the permit as appropriate, the SWRCB has concerns that 

future storm water permits contain the strongest and clearest possible language 10 prolect 

water quality. As evidenced b\i the discussion at the January 7. I WS \\;orl;sl~op rc\‘ic\\; nl‘ 

this petition. there are serious disagreenien1s as to ho\~ best IO ensure such prelection. A 

a revie\v of‘ the record leads to the f‘ollo\ein~ conclusions: 

i I 
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+ Future storm water permits should contain consistent requirements to ensure water 

quality protection. 

+ Such permits must comply with CWA and Porter-Cologne Water Quality Control Act 

requirements. 

+ Storm water permits must achieve compliance with water quality standards, but they 

may do so by requiring implementation of BMPs in lieu of numeric water quality- 

c 
based effluent limitations. . 

+ Permittees must ultimately be responsible for evaluating and revising BMPs to 

achieve compliance with water quality standai-ds. 

+ Permits should be written to clearly identify water quality standards and to clearl!; 

require that permittees, through the implementation of BMPs, shall not cause or 

contribute to exceedances of such water quality standards. 

+ Given the unique nature of the storm water discharges, it is reasonable that 

implementation take place, where appropriate, on a phased basis. 

+ Determinations that additional BMPs are necessary to achieve water quality standards 

a.. 
should be based oli Ifindings by the permittees or the Regional Boards that storm 

water discharges are a substantial (in more than a cle nlir7inzi.c amount) contributor to 

continuing or recurring exceedances of such standards. 

12. 
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0 Based upon these conclusions and as a precedent decisionI the following 

receiving water limitation language shall be included in future municipal storm water 

permits. 

RECEIVING WATER LIMITATIONS 

I. Storm water discharges and authorized non-storm water discharges to 
any surface or ground water shall not adversely impact human health 
or the environment. 

2. The SWMP shall be designed and implemented, or shall be in the 
process of being revised in accordance with the procedures set forth 
below to ensure that discharges authorized by this permit shall not 
cause or substantially (in more than a de minimis amount) contribute to 
a continuing or recurring exceedance of any applicable water quality 
standards contained in a Statewide Water Quality Control Plan or the 
applicable Regional Water Quality Control Board’s Basin Plan. 

I’ 0 
3. If the discharges cause or contribute to an exceedance of the applicable 

water quality standards, permittee shall take the following steps: 

a. Upon a determination by either the facility operator or the 
Regional Water Board that discharges are causing or contributing 
to an exceedance of an applicable water quality standard, the 
facility operator shall promptly notify and thereafter submit a 
report to the appropriate Regional Water Quality Control Board 
that describes BMPs that are currently being implemented and 
addition$ BMPs that will be implemented to prevent or reduce any 
pollutants that are causing or contributing to the exceedance of 
water quality standards. The report may be incorporated in the 
annual update to the SWJMP unless the Regional WJater Board 
directs an earlier submittal. The report shall include an 
implementation schedule. The Regional Water Qualit!. Control 
Board may require modif-ibations to the report: 

b. Submit any modifications to the report required b! the Regional 
Board within 30 days of notification: 

” In SWKCB Order WR 96-I. the SlVRCi3 delermined hat \\arer- qualir~, ordsrs a~w precedent decisions. 

(See Cov. Code 4 11425.60.) 
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c. Within 30 days following approval of the report described above 
by the Regional Water Quality Control Board, the facility operator 
shall revise its SWMP and monitoring program to incorporate the 
approved modified BMPs that have been and will be implemented, 
the implementation schedule, and any additional monitoring 
required; 

d. Implement the revised SWMP and monitoring program in 
accordance with the approved schedule; and 

e. Reduce pollutants in storm water discharges and authorized non- 
storm water discharges, following implementation of the S WMP 
revised in accordance with paragraph 3 above, to levels which shall 
not cause or contribute to an exceedance of any applicable water 
quality standards. 

4. So long as permittees have complied with the procedures set forth in 
paragraph 3 above and are implementing the revised SWMP, they do not have 
to repeat the same procedure for continuing or recurring exceedances of the 
same receiving water limitations unless directed by the Regional Water Board 
to develope additional BMPs. 

IV. CONCLUSIONS 

After review of the record and consideration of the contentions of the 

petitioner, and for the reasons discussed above, we conclude: 

1. The federal regulations implementing CWA section 402(p) require 

.A.;. 
NPDES permits to prohtbit discharges of pollutants that “cause or contribute” to 

exceedances of water quality standards and the-permit will be so interpreted. 

2. The specific portion of the receiving water limitations provision that 

states that “permittees will not be in violation of this provision so long as thev are in 

compliance with 

the effectiveness 

3 

the requirements“ specifying the process for evaluating and improving 

of the DAMP complies with the CWii\. 

The Regional Water Board acted appropriately in adopting the permit. 

14. 
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lo 4. Receiving water limitation provisions of future municipal storm water 

permits shall be consistent with this Order. 

~ V. ORDER 

IT IS ORDERED that Order 96-03 shall be interpreted as discussed above. 

! It is further ordered that in other respects, the petition is denied. 

CERTIFICATION 

The undersigned, Administrative Assistant to the Board, does hereby certify that the 
foregoing is a full, true, and correct copy of an order duly and regularly adopted at a 
meeting of the State Water Resources Control Board held on January 22, 1998. 

AYE: 

0 

John Caffrey 
Marc Del Piero 
Mary Jane Forster 
John W. Brown 

NO: None 

ABSENT: James M. Stubchaer 

ABSTAIN: None 
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CHAPTER 1

INTRODUCTION

INTRODUCTION

Urbanization and industrial activities around the country have significantly altered the natural landscape of our
Nation’s watersheds.  This, in turn, has adversely affected both the quantity and the quality of storm water runoff
and has contributed to the chemical, physical, and biological impairment of receiving waters.  Studies, such as the
Nationwide Urban Runoff Program (NURP) study (EPA 1983), have shown that storm water from urban and
industrial areas is commonly contaminated by heavy metals, synthetic organics, pesticides, fuels, waste oils, and
pathogens.

Congress, recognizing the importance of controlling these discharges, passed amendments to the Clean Water Act
(CWA) in 1987 requiring that the U.S. Environmental Protection Agency (EPA) issue regulations addressing
storm water discharges under the National Pollutant Discharge Elimination System (NPDES) program.
Promulgated on November 16, 1990, the NPDES regulations establish permit application requirements for
operators of certain municipal separate storm sewer systems (MS4), as well as of storm water discharges
“associated with certain industrial activity.”  Regulated municipalities include those cities and counties operating
medium and large MS4s (serving a population of 100,000 or greater) and other MS4s specifically designated by the
permitting authority.

According to CWA mandate, municipalities regulated under the NPDES program must, at a minimum, achieve
technology-based requirements (i.e., must reduce pollutant loadings in MS4s to the “maximum extent practicable”
[MEP] and must effectively prohibit non-storm water discharges through their MS4s) as a first step toward
achieving loading reductions consistent with applicable water quality standards.  While MEP was not explicitly
defined by Congress, EPA interpreted it to mean that municipalities will develop and implement comprehensive
storm water management programs.  These programs, proposed by the regulated municipalities under Part 2 of the
permit application, are required to address a number of storm water control measures, including methods to detect
and remove illicit discharges entering municipal storm sewer systems, as well as appropriate best management
practices (BMPs) to address discharges from industrial, commercial, and development activities.
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Chapter One Introduction

At this time, all regulated Phase I1 municipalities should have submitted both Parts 1 and 2 of the municipal storm
water permit application and will soon begin implementing the storm water management programs they have
proposed.

PURPOSE OF THIS MANUAL

The purpose of this manual is to provide practical guidance for municipalities on how to best implement their
storm water management programs.  As mentioned above, most municipalities have already proposed these
programs under Part 2 of the application.  Upon approval by the permitting authority, these programs will then be
incorporated into the municipality’s permit and will serve as the blueprint for the municipality’s storm water
management activities.  Permit conditions, however, cannot specify all the procedures necessary to put storm water
management programs into effect.  It is suggested that municipalities may need to take steps to ensure that storm
water management programs are implemented in a practical, cost-effective manner.  As noted throughout this
manual, the storm water program is a watershed-based stream protection program.  Storm water sources include a
host of source categories, many of them associated with residential, commercial, and industrial land uses.  This, a
host of controls is available for this diverse set of sources.  An effective Storm Water Management Program
(SWMP) will consider all sources and will provide a framework for establishing control priorities on a holistic,
watershed basis.

This manual is intended to help municipalities through this implementation process for their storm water
management program.  A basic seven-step planning process described in this chapter provides a framework for
effective decision-making and long-term planning.  Municipalities are encourages to revisit decisions made during
Parts 1 and 2 of the permit application process to reassess their overall planning strategies, selected controls,
policies, and programmatic measures.  In addition, this manual is intended to help municipalities transform their
storm water management program elements from words into action.  For example, many municipalities pledged to
develop “public outreach programs” to promote awareness about the effects of storm water runoff.  But how should
such programs be structured?  What are the most cost-effective methods for educating community members?  What
are the advantages of pursuing a public outreach program versus a public participation event?  This manual will
help municipalities answer such questions and provide guidance on implementing storm water management
program activities into the future.

Finally, this manual emphasizes a watershed protection approach, an integrated, holistic strategy for more
effectively restoring and protecting aquatic ecosystems and protecting human health.  This approach represents a
renewed effort by EPA to focus on hydrologically defined drainage basins—watersheds—rather than on areas
defined solely by political boundaries.  For a given watershed, regulated municipalities are encouraged to consider
not only the water resource (e.g., stream, lake, estuary, or aquafer) but all the land from which water drains to that
resource.  As water drains off the land, it carries with it the effects of human activities throughout the watershed.

1Pursuant to Section 402(p)(2) of the Clean Water Act, Phase I of the storm water program covers the
following:  A)  a discharge with respect to which a permit has been issued under Section 402 before February 4,
1987.  B)  a discharge associated with industrial activity, C)  a discharge from a municipal separate storm sewer
system serving a population of 100,000 or more, and D)  a storm water discharge that the administrator or State
determines may be contributing to a violation of a water quality standard or is a significant contributor of
pollutants to waters of the United States.  Phase II of the storm water program potentially could cover any sources
not covered under Phase I.  A request for public comment on Phase II targeting and control options appeared in the
Federal Register on September 9, 1992.
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Consequently. to protect water resources. II.IS rmportant to address the condition of land areas within the 
watershed. Bv conccntratlne on natural resources and systems. it is possible to detect and take remedial action for 
such problems as declines m Il\.lng resources and habitat loss. as well as to identify the more commonly recognized 
problems associated rvtth elcwcd pollutant concentrattons. This manual provides guidance for municipalities to 
tmplement thetr storm crater management programs uithin a watershed protection framework. 

INTENDED AUDIENCE 

Thus manual IS Intended to pro\ ~dc culdance for regulated municipalities as they begin tmplementmg their storm 
\varer management programs Kcgulated munxrpaliues Include ciues and counues operatmg mutucipal separate 
jtornl sewer qsterns that sen.c popul,~t~ons of 100.000 or more. as well as certain munictpalities specifically 
dcslgnuted by the permlttlng ~uthont\ Indtvtduals from a variety of different muntcipal depanments could 
po~cm~;til>~ be InsoIled \ilth program dc\4opment and tmplementatron and ~111 benefit from readmg this manual. 
r,lblc I - 1 Identlfxs the mumcipal agenctcs and personnel who may be mvolved rn rmplementmg the storm water 
Inanagement program Thts manual IS also Intended for use by State and Federal employees xststrng 
r~lun~c~palrt~cs to meet their NPDES stoma abater program objedl\.es. 

T.4BLE 1-l. .4GENCIES AND PERSONNEL INVOLVED IN Storm water 
51ANAGEMENT PROGRAM DEVELOPMENT/IMPLE.MENTATION 

imlnicipal AjyIlCics 

Butldtng Department 
Cit\l/County Attomq’s Ofice 
Department of En~~lronmental 

Management 
Englneenng Department 
Fire Department 
Health Department 
Planmng Department 
Pohce Department 
Public Works Department 
Site Plan Review Department 
Water and Sewer Department 
Zontng Department 

City/County Personnel 

Counctl members or other elected 
officials 

Emergency response teams 
Engineers and enlrlronmental 

planners 
Financial offkers 
Inspectors 
Public health offtcers 
Public outreach personnel 
Public works directors 
Site/building inspectors 
Site plan reviewers 
Treatment works operators 
Zoning board members 

Other Membws of CmWty 
Community representatives 
Educators 
Environmental advocates 

ORGANIZATION OF THIS MANUAL 
Thts manual. organized tn a two-volume set provides specific guidance on how to implement particular aspects of 
the storm water management program. The manual does not track all requirements of the two-part permit 
application: rather. tt addresses certam elements of the storm water management program (developed under Part 2 
oi the applicatton) that could be problemauc for municipalities to implement. such as illicit detectjon and removal 
procedures, public education efforts. and ongoing monitoring programs. Case studies from municipalities around 
the country have been provtded at the end of each chapter. Wherever possible, worksheets, pictures, maps, and 
charts have been included to help tllustrate a particular process. 
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Chapters. in each volume, are organized as follows: 

Volume I: (Planning and Administration) 

. Chapter I: Provides an overview of the NPDES storm water program, reviews the topics addressed 
by the manual. outlines the storm water management program planning process, and 
exammes the relattonship between the NPDES program and other urban runoff 
management programs. 

. Chapter 2: Helps muntcipalities establish priorities for storm water management activities to ensure 
the greatest return on their investment. The chapter also provides methods for ranking 
problems t I.e.. pollutant sources and receiving waters) and appropriate controls. 

. Chapter 3: Offers hands-on guidance for fulfilling certain administrative requirements, including 
procedures for developing effective public outreach/public participation programs, 
tinancmg the storm water management program. and completing required annual 
reports. 

. Chapter 4: Provides specrfic policy guidance on how municipalities may develop effective programs 
IO detect and remove Illicit discharges into their MS-is. 

Volume II: (Technical Approach) 

. Chapter 5: Updates gurdance on developing sampling and monitoring programs/procedures for the 
detection of illicrt entries into storm water drainage systems; 

. Chapter 6: L’pdates InformatIon on storage and/or treatment facilities for urban storm water; 

. Chapter 7: Provides matrices of source control (or nonstructural) and structural BMPs indicating 
applicabrluy, effectiveness, advantages, and disadvantages of particular controls; 

. Chapter 8: Comptles guidance on operation and maintenance required for structural BMPs and 
residuals management practices; 

. Chapter 9: Develops methodology for evaluating and designing wetland systems for urban storm 
water pollution control. 

DIFFERENCE BETWEEN THIS MANUAL AND OTHER PUBLICATIONS 

A number of guidance materials address municipal storm water permit application requirements and urban runoff 
management as listed in this chapter references, including the following EPA publications: 

. Guidance Manualfor the Preparation of Part I of the NPDES Permit Application for Discharges 
From MunicipalSeparate Storm Sewer Systems (April 1991). (EPA 1991a) 
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. Gutdance .\fanualfor the Preparatton of Part 2 o/the X’PL3ES Permtt AppltcatronJor Dtscharges 
From .\iunrctpai Separate Storm Sewer $vstems (November 1992). (EP.4 1992a) 

Tlus manual differs from most oft he other publicauons because rather than focusmg on completing municipal 
permit applIcallon requirements. 11 provides gtudancc on how to develop and implement a long-term. cost-effective 
5rorm \r.ater managemenr program SpecIficaIl\.. fhts document ~111 help municqxditres fo set pnonues for 
successful program lmplementatlon. Whde the manual concentrates on NPDES requirements. it also encourages 
rnumclpahtles to consider a broad range of related storm water/watershed management programs (e.g., nonpoint 
source programs or coastal Lone nonpolnt pollution control programs). This holistic approach to storm water 
management provides a frametvork that allows a municipality to integrate IU storm water program effectively with 
other watershed protecuon efforts at the local. State. and Federal levels. This manual is part of a family of 
IIIS~:IIIIK a\,allable from EP.4. states. and other sources. Where informatlon IS already provided in other 
publicarmns. the manual w11l direct the rcadcr IO those documents. 

Ok’ERVIEW OF P.4RT 1 AND PART 2 PERMIT APPLICATION REQUIREMENTS 

Bciore outlinIng the seven-step planntng process of storm water management program de\*elopment. it IS important 
19 rc\.le\L bneflv the mumclpal permtt appllcatlon requirements at JO CFR (EPA 1991b) Part 122.26(d). The 
:C~I~IIIO~IS cstabllshed ;I tx\o-part appllcatlon requirement for mumclpallues operating large or medium MS&. 

Part 1 of the appllcatton required mumclpalit~es to gather informauon about e.xistmg watershed condmons and 
storm water management actlvmes. In addition. they were to examine esistmg legal authontles to enforce their 
storm water management programs. Part I also required that field screentng of major outfalls be conducted to 
sharactenze storm water discharges and detect illicit connections in the storm sewer sl;stem. The deadlines for 
submlttlng Part 1 permit application for large municipal system (>250,000 populatlonj and medium municipal 
~\stem ( 100.000 to 250.000 population) were November 18. 1991 and May 18, 1992. respectively. 

Part 2 of the appiicatlon required mumcipalities to elaborate on information pro\lded m Part I Applicants were 
IO rsmbllsh adequate legal authority. provide additional information on pollwant sources. collect quantitative data 
from selected samphng points. and analyze fiscal needs versus available resources. Once e.xisting conditions had 
been assessed and monltonng data collected. municipalities were required to propose a comprehensive storm water 
management program. The deadlines for subnutting Part 2 permit application for large municipal system and 
medium municipal system were November 16, 1992 and May 17, 1993, respectively. Figure I-1 summxizes the 
key elements that required for applicauon of Part 1 and Part 2 storm water permit. 

DEVELOPLNG A WATER MANAGEMENT PROGRAM: THE PLANNING PROCESS 
AS noted above. this manual delineates a basic seven-step planning process that will help municipalities design 
cost-effecuve and sensible storm water management programs. For municipalities that have already completed 
Parts I and 2 of the NF’DES municipal permit application, this planning process may suggest ways to improve or 
enhance the proposed storm waler management program. The flow chart appearing in Figure 1-2 has been 
developed to give municipalities a sense of how each step in the planning process logically leads to the next and 
ultimately of how the process feeds back into itself. thereby forming a c@ 
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FIGURE l-l. PART t AND PART 2 STORM WATER APPLICATION REQUIREMENTS 
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introduction Chapter One 

.4ier the flow chart. a bnef descnptlon of each planning step IS provided. Other useful guidance materials are listed 
under the Reference sectlon at the end of this chapter 

. For detarled guidance on Stem 1 and 2 (asscssmg existing conditions and setting goals). refer to Guidance 
.Ifanuol,for the Preparatron q/Part I of the .l’PllES Perm~t.-lppiicatron for Storm water Discharges From 
.\funxrpal Separate Storm Sewer .uvstems ( Apn I 199 I) and Gdance Manualfor the Preparation ofPart 
.? ofthe .L’PD,klS Prrmrt .-lpplrcatron /br Storm water Discharges From Afunrcipal Separate Storm Sewer 
.Svirems (November 1992). 

. Steps 3 and 1, lvhxh descnbe methods for ranking pollutants sources and impaired watersheds and for 
rankIng control measures. arc addressed in Chapter 2. 

. Ster, 5. \\hlch identifies slorm water management program administrative requirements. is fiuther 
dIscussed 111 Chapter 3 lguidance for developing pubhc outreacNpubllc particlpatlon programs) and 
Chapter 4 (gw&nce for dcvelopmg an Illicn detectloruremoval program). 

. Step 0. \\ htch addrcsscs data coilectlon programs, IS further discussed in Chapter 5 

. Step -. ~hlch addresses maluatlng the e!Tectr\.eness of the program. IS elaborated upon at the end of 
Chapter 3 (Ither uscl‘ul guidance materials are listed under the Reference section at the end of this 
chapter 
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Chapter One 

r : Determine Existing Condition 

Introduction 

L 

Set Goals/Identify Problems and Opportunities 

Assess Po\lutant Sources and Impacts on Receiving 

.x. Problem Assessment Criteria and Methods 

1 
Step 1: Screen. Rank, atld Select Controls (BMPs) 

A. Types of Source and Treatment SMPs 
B. How lo Screen BMPs 
C. How to Rank and Select BMPs 

1 Chapter 2 

Step 5: Implement SWMP 
A. Admmistrative Requirements 
B DeslgrY Construction of Controls 
C. Program to Detect and Remove Illicit Discharges 

I 

Chapter 3 
Chapter 7-S 
Chapter 4 

Step 6: Collect Storm Water Data 
A. Objectives of Data Collection 
B. Data Collection Programs 
C. Data Management and Analysis 

Chapter 5 

Step 7: Evaluate Effectiveness of SWMP 
- A. Evaluate Effectiveness of BMPs 

B. Evaluate Noticeable Treads tirn Collected Data 
C. Annual Reports , 

Chapter 3 

FIGURE 1-Z. THE SEVEN STEP STORM WATER MANAGENENT PROGRAM PLANNING 
PROCESS 
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Introduction Chapter One 

THE SEVEN-STEP STORM WATER MANAGEMENT PROGRAhl PLANNING PROCESS 

Step 1: Define Existing: Conditions 

Types of Conditions 

The murucrpalttl; must assess csrstmg uater resource condttions to set its imtial progran goals. Much of this 
tnfotmatton was collected dunng Pans I ;tnd 2 of the munrcipal permrt applicauon Gutdance on how to begin 
IO assess exlstmg condttrons ma! be found tn the Gu~u’;mce .Llonual-for the I’reparatron o$Part 2 ofthe NPDES 
Permrt .-l,~piicatron.~ for I)r.rchnr,~es~from .tfunrctpal Separate Storm .Tewer .x\xtem Existtng conditions that 
should be assessed for the SWX1P mclude those identrfied below 

Pdlutonl Sources 

.!lunrctpaltttes must Idcntrf\, ~cas or sources knoun or suspected to contain significant concentrations of 
pollutants. includrng mdustnal sues (those reqmred to obtarn perrn~ts under the NPDES program). commercral 
;lreas. restdentml areas. and construcuon acti\itres In some cases. these areas of concern may be defined on 
;t categorical basts (c g.. JII sen.tce muons). while In other cases, the area oiconccrn may be more site-specrfic 
(e g . a particular semtce statron). A srgmficant nonpollutant source ofconccm IS escessrvely hrgh flow. wluch 
results m bank eroston. channel scouring, and sediment deposruon. 

Rt-ceiving Walers 

Understanding the charactenstrcs of recelklng waters 1s essenual for storm tvatcr management program 
de\,elopment. .Munrctpalrtres should valuate avarlable data on the phvsrcal. chemrcal. and biological 
condnions of recervtng waters-and csamine existing uses versus desrgnated uses for parucular resources-to 
determine rvhtch ~vatcrbodres and ivhtch specific <areas demand hrghest prionnr. A wade range of information 
should be a\atlable from State and Federal agencres and local umversrues. Simrlarly. the planrung and public 
\vorks department should hav,e relevant mformatton on recewmg waters m ns possession. 

Wutershed Characteristics 

In addiuon to identrfimg pollutants sources and their impacts on receiving waters. municipalities should assess 
other aspects of the watershed, such as land use and development patterns (e.g., general program, zoning, 
subdivision reqturements). physical characteristics (e.g., soils, sfope, subsurface conditions. clifnatc), and 
characteristics of the drainage system (e.g., physical storm drain characteristics, base flow characteristics, and 
xxer quality ObJectrves). Again. such information should be available from existing sources, inchuiing local, 
State, and Federal agencres. 

fnstitutional Consideraiians 

In Phase I. munrclpalLies have assessed their instituuonal issues for deveIoping and implementing a storm 
water management program. However. the items to consider in this phase are funding mechanisms, available 
staffing, legal authonty to can? out storm water management program actrvuies, and the institutional ability 
in marshaIling Joint efforts for storm water management among different municipal agencies. Municipalities 
should consider e.xxung murucipal programs that either affect storm water quality (e.g., road maintenance) or 
that may be expanded to address storm water concerns (e.g., pretreatment, fire inspectionsj. 
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Chapter One Introduction 

To ensure the poltucal and financial support of SW activittes. mumcrpalitles must work m conjunction with 
commumty members IO dctermlne y&t MUMS are Important to them and which programs they would be likely 
to support. The factors to consider Include municipal demographIcs: tvpes of commum~ organizations; 
cnvtronmental. land use. and ;resthetlc Issues: and the local busmess &mate. 

EXsling Programs and C~ontrol.~ 

Many cltles and counties ;Ilready have programs that. IO one degree or another, address storm water 
management. The SK34P \vlll be more cost-effecttve If muruclpaliues can incorporate these existing 
programmatrc measures or controls Into those now envisioned for an expanded comprehensive SWMP. The 
cslstlng programs to consider Include those that currently manage pollutant sources and those that currently 
manage other acti\ hues ol’ psrt~es responsible ior pollutant sources 

Preparation of a N’atershed Description 

Once muntc~palltlcs hake gllthercd together avaIlable data about sources of polluuon and the status of receiving 
t\aters. these daw need IO be orgamLed to fuclhtatc declslonmaklng for storm water management activities. 
.As discussed In EPA’s PM 2 guidance manual. mumcipaliues are requmzd to prepare a map-based watershed 
dcscnptlon to obtain 3 \ usual sense of the topography In their clt! dralnage areas. locabons of industries, and 
eslstmg control measures and to pinpoint major sources of pollution Much of the data listed in Table 1-2, 
1s hlch mumclpahues are required to collect under Parts I and 2 of the permn apphcatlon can be plotted on a 
base map to form a watershed descnptlotl 
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TABLE 1-2. TYPES OF DATA TYPICALLY INCLUDED IN A WATERSHED PROFILE 
I 

Ewironmental Potential SoatcesCEtisting StructuraI Controls 

9 Topography l Landfills 
l Land use l illicit connections 
l Recreational areas (beaches. boating areas) l Waste handling areas 
- Designated water uses l Salt storage facilities 
. Soils and surface/bedrock gcolog~ l Underground tanks 
l Vegetation l NPDES industrial activities 
l Natural resources l Pollution control facilities 
l Temperature - Retentlon’detention ponds 
. Preclplratlon - Flood control structures 

I ’ Hvdroloq 
1 

Infra3tructure 

* Roads and hlgh\vays 
. Storm drainage systems 
. Sanitay server Fstcms 
* Treatment fnclllties 
l Other utilities (\vater. clectnc. gas, 

Municipal 

l Populallon density and proJected growth 
l Zonmg 
l Land ownership 
l Regulations 
l Ordinances 
l Murkpal source controls (e.g.. street sweeping, 

catch basin cleaning) 

For more Informauon about the sources of watershed mapplng and data. as well as methods for analyzing 
ivatershed data. refer to b’rbon Runo/jPoliution Prevention and Control Plannmng, EPA 1993a. 

Preparation of a Receivine Water Description 

In addiuon to preparing a watershed description, mumcipalities are encouraged to assess receiving water 
conditions. Effective identikatlon and use of existing water resources data will reduce the schedule program 
and cost, m some cases by reducing the need for additional sampling and analysis. Municipalities should work 
closely with States and Regional EPA offices 10 obtain avaiiable data on receiving waters m various States. 
States must collect receiving water data as required by CWA 0 304(l), 305(b), 9 3 14, and 0 3 19 reports. Data 
should be avalable from various local departments (e.g., planning, public works, parks and recreation) as well 
as State and Federal departments (U.S. EPA, United States Geological Survey WSGS], Fish and Wildlife 
Service, U.S. Department of Agriculture). In some cases, State and Federal agencies may have conducted 
i tyensive surveys of a particular watershed or sub-watefshed. Municipalities should contact these agencies prior 
to inrtiating any data colleztion efforts on their own or use field data as an initial screening purpose. In 
addition. volunteer stream monitoring and survey for field vericication of stream conditions will be very 
valuable to the program. Table l-3 identies the data that should be collected to prepare a receiving water 
descnpuon. 
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Chapter One Introduction 

TABLE 1-3. TYPES OF DATA TYPICALLY INCLUDED 
IN A RECEIVING WATER PROFILE 

I I I 
Source Iopat 

- csodaca 
. storm water data 
l Other NPS data 

Chemical 

l Water quality data 
l Sediment data 
l Bioconcentratlon 

c PhysiuVHydmlotic I Biological 

l Physlographx and bathymetnc data 
- Flow charactensucs 
* Tidal elevation In coastal areas 
. Sediment data 

* Fisheries 
l Benthos data 
l Biomonitonng data 

Water Quality Standards 

l State water quality standards 

For Inore lnformauon about the sources of \\atershed mapping and data. as well as methods for analyzmg 
:\atcrshed data. refer to i -rhrv~ Hur~~~~/f’~ollurron PreL*en!ron and ( ‘onlrol !‘lant~!n~y. EPA 1993a. 

Step 2: Set Goals and Identify Problems and Opperhkties: 

The pnrnary goal of Lhe Clean Water Act and the NPDES pernutting program IS to protect the physical, 
chermcal. and biological mtegnty of our Nation’s waters. Toward this end. municipalities are requirtxl to 
develop storm water management programs that will control discharges through their storm sewer systems to 
the “ma.umum e.xtent practicable” and to prohibit non-storm water discharges through their MS&s. Within this 
statutory and regulatan framework. regulated murucipalitxs ~111 define their own set of goals chat address all 
aspects of water quality. including chemical water quality (e.g.. toxic substances and conventional pollutants), 
physical water quality (e.g., temperature, flow, and circulation), habitat quahty (e.g., channel morphology, 
composition. and biotic communities), and biodiversity (e.g, spmes number and range). Table l-4 identifies 
sample goals for a municipal storm water management program. 
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TABLE l-4. EX4MPLES OF SPECIFIC WATER QUALITY. ECOLOGICAL. AND 
RESOURCE MANAGEMENT COALS 

Examples of Water Quality Goals 
Goal Reference 

At least I mgl al 41 tlmrs tluoughout the Chesapeak Bay Part ot’quantltatlvr cntena 
D~ssolw.l olvgen monthlv means concentrations 01’ at irast estabhshed tbr dissolved oxygen by 
5 me/l JI 41 I lmes throughout the Chesapeake Bay. ~101 the Chesapeake Bav Program 
Ihe ~xccntion 01 whownocline \jatrrs 

Less than : I ppb/c) 025 ppb Qumt~tal~sr water quality acute 
cnbma/chronlc cnbzria for pnonty 
metal (EI’A cntcria under 
development) 

Less than 300 ppb/ND Prelrmman marmr L4atrr qualie 
cntrna under development by EPA 

ExmnpIts of Uviag Rtrource Goals 
No orsrall net loss Feder31 l’ol;;\ 

\t’&uldS 

Waterfowl Habttat 

” ddmg. fillmg. or dredgmg m rxlsttng estuanes and 5pec1tic ob~txt~ves se1 IOrth m the 
\vetlands shall mamtain or enhance the liictlonal capacrn Cahforma Coastal Ai t 
01‘thr Portland or estuary Anv alterauon of coastal 
v.dmds shall be Imuted to very mcldental pubhc 
iaclhtlrs. restorative measures. nature study, comrnerclal 
tishmg facllltres m Bodega Bay, and development I.II 
alreadv developed parts of south San Diego Bay. _. ” 
RegIonal land aqwition targets set to meet goals of the U.S. Fish and Wrldliie Service 
h4matmg Bird Conservation Act prioritv list for land acquisition 

Btamukr 0fQudhy ofLife Gods 
Shoreltne Access Substantially expand recreational beach access So. Carolina’s State Comprehensive 

Outdoor Recreation Program 

ParkIRecreatron Area Increase urban wildlife programs and public use of 
opporhnnties. pruticulariv watchable wildlife proerams 

U.S. Fish and Wildlife Service 
“Vision for the Future” 
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Chapter Ooe Introduction 

Step 3: Assess Poll*-. c ‘.-TM and Their Impacts on Receiving Water; Rank Problems: 

Once mumcipU -?d data to determine existing conditions within their ynsdlctlons. they must 
determme the mo> WS. During this step. municipahties should consider the following issues: 
tl)thetypesofstonn >llutlon (and their sources) in the watershed. (21 the extent to which these 
pollution sources affec ‘J water resources. (3) Instltuuonal needs and constraints in solving 
problems. and (4) the deg -ogram goals are being met. Finally, mumclpalitles should take steps 
to rank their problems using <aking and analysts methods presented in Chapter 2. which provides 
additional informauon on this 

Step 4: Screen, Rank. and Select Control3 

.After munxlpalities have ranked and targL. Iter runoff problems (i.e.. particular areas. sources, and 
warerbodles of concern 1. etrons can then be focuscU . . 1. ;. :TP, those problems in a cost-effective manner. First, 
the mumcipality should compllc readily available lis& 51 ;. ~~~it:.:n prcention and treatment practices to assess 
their relative effecuveness In most cases. more than one set 01’ BhPs will be ldentlfied as feasible to address 
.1 particular problem From the list of feasible altemauves. the mumc~pal~ty will then rank and select its f& 
list of Bh4F’s. Chapter 2 discusses t tus process of screenmg. rankmg. and finally selectmg appropnate BMPs. 

Step 5: Implement Storm Water \lanagement Program: 

Once pnonties have been anlculated and a list of BMPs drawn up. the storm water management program team 
IS responsible for movmg from planning to implementauon as soon as all legal requirements are in place. 
Durmg this step, near- and long-term program responslbllities must be clearly delineated. All involved persons 
must be farmliar wxh. and accept their role m. implementing and enforcing the program. Some of the most 
important aspects of implementing a storm water management program include compleung administrative 
requirements (discussed in Chapter 3). developmg a program to detect and remove llliclt discharges (discussed 
in Chapter 4). and knowing exactly when certam BMPs would be effectlveiappropnate (discussed in Chapter 
5) 

Step 6: Collect Storm water Qn,‘titv nata 

Although the mumclpallty ma\ iy have existing data, additional data will need to be gathered throughout 
the life of the SWMP. When proposmg their monitoring programs under the SW. mumcipalities will have 
to make important decisions about when. where, and how often to monitor their storm water. Ultimately, the 
permit writer ~111 esrablish morutonng conditions for each municipality’s permit. Chapter 7 presents detailed 
guidance for developmg municipal in-stream water quality monitoring programs. 

Step 7: Evaluate Effectiveness of Storm Water Management Program 

The final step, evaluating the effectxveness of the storm water management program, encourages municipalities 
to reasxss decisions previously made and, if necessary, to make alterations in the program plan. As part of 
this process, the NF’DES regulations require that municipalities complete an annual report outlining the 
effectiveness of their programs on an yarly basis (discussed in Chapter 3). 
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Introduction Chapter One 

DISCUSSION OF RELATED REGULATIONS/STATUTES AND PROGRAMS THAT 
.\DDRESS MUNICIPAL STORM WATER RUNOFF 

\t’h~lc ~hls manual focuses on provldmp guidance for NPDES storm water program Implementation. municipalities 
>houtd cxciully consider other relared ibatershed protectlon programs. By mtegratmg these programs into the storm 
\\;IICI progrclms. muruclpalrlxs w111 enhance the overall e5ectlveness of the SWMP A knowledge of such programs 
;Ltn sxe startup costs (e.g.. b:, mm1 mlzl ng (he need to collect data that may have previously been collected for other 
purposes) and long-rerm costs (c g b\ ptgpbacking BMP planrung and Implementation activities with other 
\i,ucrshcd prolectlon effor~sj Furthermore. b>, Lrorkmg In conJunctIon \vlth other runoff management programs, 
Illurttclp;llltles c3n more cfIiclentl> ;lddress 3 broad range of watersheds problcrns concurrently. Listed below (Table 
I-it ,tnd Idcntltied III the following paragraphs arc rclrlted Federal statutes. regulauons. and programs that address 
I:IUIIICI~;\~ storm U;I!~T runoff. pollut\on prcventlon, and control 

TABLE I-5. RELATED FEDERAL STATUTES, REGIJLATIONS. AND PROGRAMS ADDRESSING 
.MUNICfPAL Storm water RUNOFF 

. Combined Sewer Overflow Pol~q 

. l’onpolnr Source Progr3m (CW.4 $ 3 I Y) 
l Co3st31 Zone Nonpom Source Pollution Control (CZARA $ 62 17 
. Me Drlnklng IC’aler Act 
. Cle3n L3kes Program (CWA 15 3 14) 
. -10-I RegulatlontiWellands Program 
m Natronal Estuary Program 
. Federal Emergency Management Agency Regulations 
. Pollurlon Pre\.entlon Act of 1YYO 

Combined Sewer Overflow Policv 

Combmed sewer -stems are deslgned 10 carry both storm water and sanitary sewage. When wet weatherflowsexceed 
the cwing capacity of the system. these combined systems discharge the excess flow through designated ovefflow 
points. This event IS known as a combined sewer overflow (CSO). Such combined sewer discharges. if not treated 
before overflowing Into receiving waters. can cause significant waler resource effects and threaten human healti. 
NPDES pernuts for CSOs include prohibition of CSOs during dry-weather flow conditions, cornptiance of aI1 
\cet-weather CSOs with the techology-based requirements of the CWA and applicable State water quality standards, 
and mininuzation of water quality impacts from wet-weather generated overtlows. 
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Chapter One Introduction 

Relationship to SWMP Lmplementation 

!vlurucqxxltties that own/operate both storm sewer systems and combined saruLq&orm sewer systems are 
required to comply with many of the same NPDES permtt program requirements. rncluding the following: 

. Receiving water quality assessment 

. Momronng 

. Public education programs 

. Enforcement 

(EPA 1991) 

Nonpoint Source (NPS) Proeram (OVA $319) 

Lndcr 9 3 I9 states perform nonpotnt source assessments of navtgablc waters of the Unwd States. They must identify 
Itnpatred and threatened waters. the actt\ntes causing Impairment. and controls and programs necessary to address 
~nipatrments In addillon. States must dmelop Nonpomt Source Assessmenl Reports and Nonpoint Source 
Ilanagernent Programs that tnclude an Inventory of BhlPs. a schedule contaming annual milestones for program 
Implcmentatlon and certlficatlon of adequate legal authonF to be eligible for Federal funding. Under this program, 
tn;m~ States hale also developed Sure Priority Rankrng Systems and undertaken monitonng programs to track 
proprcss 

Relationship to S\\‘MP Implementation 

Program infortnauon may be used bv muntctpahttes compleung then storm water management programs for 
the followtng purposes: 

. Assesstrig wetland boundanes 

. Assessing the \\arer quahty of recelvmg waters 

. identl@mg major sources of tmparrrnent of recervtng waters 

. ldentlfying and lmplemenung effectwe controls 

. Pnontxing lmplementatlon of SWMP components 

. ldentifv Total Maxrmum Darly Loads (Th4DLs). 

(EPA 1989a and 1990a) 

Coastal Zone Nonpoint Source Pollution Control (CZAR4 6 6217, EPA 1993b1 

The Coastal Zone Act Reauthorization Amendments of 1990 require States with existing coastal zone management 
programs tc establish coastal NPS programs that must be approved by the National Oceamc and Atmospheric 
.~dmmistratton~,NOAA) and U.S. EPA. This program is limited to NPS polhrtion control in coastal areas and the 
contnbution of inland sources of pollution to degraded coastal water quality. To secure an approved coastal nonpoint 
program. States are required to do the following: 

. Coordinate extstmg State programs. mcluding State and local ivater quality plans and programs under § 
208.~303,~31Y,andtj320oftheCWA 

. Subrntt State coastal zone boundaries and 5 6217 management areas to NOAA for review and 
modilicauon. If necessarv 
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Introduction Chapter One 

. Implement Stare NPS control programs in conformance \rlth management measures defined under 
CZplRA $ 62 17(g) (referenced Mow) and additional measures where coastal water quality remains 
~mpalred. 

. Provide techmcal and other assistance to local governments and the public for implementing additional 
management measures 

. Provide opponumtles for pubhc participation rn all aspects of the programs and ensure that there will be 
adrmmstratlve coordjnatlon among various State. regional. and local agencies 

. Dmelop enforceable policies and mecharusms to Implement the Coastal Nonpomt Pollution Control 
Program. 

Relationship to SWMP Implementation 

There are many sirmlanues between nonpomt source program goals (under $ 3 1 Y and CZARA 5 62 17) and 
NPDES program goals. Both programs address storm water runoff from reas of industrial acuvlty, as well 
3s new de\.elopment. polluuon prevention. and watershed management. However. these programs target 
different classes and sources of discharges. For example. municipaiiues subject to NPDES permit applicauon 
requlrements are nor SubJect to requirements under nonpomt source control programs, including CZARA $ 
62 17; small mumclpailtles (under population 100.000) without NPDES storm water per-nuts are currently 
covered under CZARA $62 17 and Q 3 14. 

The distinction between point and nonpoint source programs becomes more problemauc in relationship to 
industrial activities. While certain industrial amties are covered under the NPDES program (40 CFR 
122.266)( 14). many other activities fall under the purview of CZARA 9 6217. For example. construction 
actlklty that disturbs five or more acres or that is part of a larger common progmm of development or sale is 
covered under the NF’DES program, whereas construction disturbing fewer than five acres is covered under 
CZARA. 

Safe Drinkine Water Act 

The Surface Water Treatment Rule (SWTR) of the Safe Drinking Water Act (SDWA) outlines reqnirernents for 
watershed protection of surface drinking water supplies from urban runoff and nonpoint source pollutants. 
Municipalities using surk.e waters for drink@ water supplies are required by U.S. EPA or the approved State agency 
to develop a watershed protection program for such surface waters that includes the following: a watershed description, 
identification of physical watershed characteristics and a description of activities potentially affecting water quality, 
a program to control pollutant sources (including implementation of appropriate BMPs), and an ongoing program to 
conduct monitoring. 

Relationship to SWMP Implementation 

The NPDES storm water management program and the Safe Drinking Water Act have many overlapping 
requirements, and municipalities are urged to share information between these two programs. Activities 
common to both include: 

I Identifying critical areas and watersheds 
. Determining watershed characteristics 
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. Identifjmg actxitres detnmental lo surface water quality 

. lmplementatlon of control pracuces to address polhmon sources 

(EPA 1986 and 1990b) 

Clean Lakes Proeram 

The Clean Lakes Program sets goals for detimng the cause and estcnt of polluuon problems in the lakes of each State. 
Ernphasls IS placed on developmg watershed assessments and effective technology that considers all point and nonpoint 
sources that affect lake quality 

Relationship to SWMP Implementation 

Iniormatlon de\cloped under this program that may be useful IO munxlpallrles implementmg SWMPs include: 

. Identification of environmentA condmons 

. Descnptlon of the lake’s sources of pollution and abatement actlons to reduce the polluuon caused by these 
sources 

. Momtonng data on rccel\lng \\atcrs 

. Altematl1.e BMPs for pollution control 

(EPA 1993~) 

404 ReeulationsrWetlands Program 

The Army Corps of Engineers and EPA Jolntll; lmplernent secuon 401 of the Clean Water Act, which regulates the 
discharge of dredged and fill matenal Into waters of the UnIted States. mcludmg most wetlands. and establishes a 
permit program 10 ensure that such discharges comply w7th em~~ronmental requirements. 

Relationship to SWMP Implementation 

lnformauon avulable through this regulaoon may assist the mumclpahty by helping to: 

. ldentifv wetlands and delineate boundaries. (Corps of Engineers Delineation Manual 1987) 

. Enforce SWMP restnctions on discharging fill materials 

. Develop water quality standards specifically for wetlands 

(EPA 1989b. IYYk. and 1995) 

National Estua3-v Proeram (NEP) 

The National Estuary Program (NEP) focuses on point and nonpomt polluuon m geographically targeted, high-priority, 
estuanne watersheds. Under this program. EPA assists State. re@onaI. and local governments in developing 
cstuaq-speclfk comprehenslve consen auon and management programs that recommend correcttve acuons to restore 
and mmtam estuanne water qua@ and to protect fish populauons and other designated uses of these targeted waters. 
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Relationship to SWMP Implementation 

information obtamed under the KEP may be helpful to the municipalities in their efforts to: 

. Assess pollutant sourccu’loadlngs m parucular bvarersheds 

. Momtor trends In recelvlng tvarer quality 
. implement public outreach elemenls of the program. 

(EPA 1992b) 

Federal Emereencv \lanaPement .4eeno Remlations (FEMA] 

FELlA storks ctoscl~~ u.lrh local cornmumtlcs to Ident]% flood hazard areas and flooding nsks Flood plain maps are 
;llso xaltabte through the agenc3 

Relationship lo SWhlP Implementation 

\lun~c~paht~es dc\clop~ng SIOI-TII tsaler nlanagcmenr programs IILI> USC‘ this Information to 

. Effectively place strucrural controls 

. Determl ne fi oodplarns boundaries. 

(ITMA 1992 and tYY3) 

Pollution Prevention Act of 1990 

The PoltuLlon Pre\,entron Acr ol’ t 9’30 estabtlshed a nauonal policy speclfylng that pollution prevention should be 
emphasued oi’cr pottuuon control or Ueatment. With thus pohq, Congress delined a pollution preventron hierarchy 
IO be followed by all polluuon reduct;on programs: 

. Prevent or reduce at the source whenever fzaslble 

. Where preventlon IS unfeastble. recycle in an environmentally safe manner 

. Where prevenuon or recycling is not feasible, treat in an environmentally safe manner 

. As a last resort. dispose of (or otherwise release to the environment) materials in an environmentally safe 
manner. 

Relationship to SWMP lmplementrtioo 

Management pracuces set forth in EPA’s polluUon prevention policy include public education, household 
hazardous waste collection, location and ehrnination of illicit connections to separate storm systems, reduction 
of roadway sanding and salting, and reduction of pesticide, herbicide, and fertilizer use. Many of these 
measures are required or suggested elements of the storm water management program and can, therefore. be 
implemented In conjunction wtth one another. 
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SUMMARY 

Chapter I pro\lded an okemnv of the NPDES storm water program and briefly summarized the remaining chapters. 
In partrcular. thus chapter Introduced the storm \vater management program planrung, a seven-step process that 
rnvolyes establishmg goals. collecttng data. establishing pnorities. and implementing the program. This planning 
process rncorporates the requrremcnts of P:n-ts I and 2 of the NPDES mumcrpal storm \\ater permn application. 
Frndll>. this chapter examined the rclatronshrp between the NPDES program and programs addressing urban runoff 
fnanagement. 

Chapter 2 iv111 provtde gurdancc for rnumctpal~rres as they attempt to estabhsh pnornies for storm water management 
.rctt\‘tttes. The chapter ~111 descrrbe methods for rankmg “problems” (i.e pollutant sources and receiving waters) and 
r,mklng approprtare controls 
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CHAPTER 2

ASSESSING STORM WATER RUNOFF PROBLEMS AND DEVELOPING

SOLUTIONS:  HOW TO SET PRIORITIES

Step 3: Assess Pollutant Sources and Impacts on Receiving Waters:
Rank Problems

A. Problem Assessment Criteria and Methods
B. How to Rank Problems

Step 4: Screen, Rank, and Select Controls (BMPs)
A. How to Screen BMPs
B. How to Rank and Select BMPs

INTRODUCTION

The MPDES regulations require that municipalities develop storm water management programs to control storm sewer
system discharges to the maximum extent practicable.  In order to develop an effective storm water implementation
program, the municipalities should know what their biggest storm water runoff problems are and which solutions are
most cost effective.

This chapter1 is designed to help municipalities answer these questions by identifying sources of information to
recognize the existing conditions of a watershed, suggesting ways to identify and prioritize sources of water quality
problems, and evaluating the effectiveness of potential control measures.  Municipalities have already complied some
of this information as part of the application requirements.  However, other watershed information was not included
in the applications and will involve additional data collection activities.  Using information available on watershed
conditions will enable municipalities to set priorities for conducting storm water management activities.  As
information is gathered and analyzed, a municipality may find it will need to modify SWMP planning and
implementation activities.  This chapter also emphasizes the use of water quality models to determine this information.
However, there are non-computer based methods for determining the benefits and impact of different pollution
prevention alternatives.

1Chapter 2 has been adapted in part from U.S. EPA, Office of Research and Development.  Urban Runoff
Pollution Prevention and Control Planning.  September 1993a.

Final Draft 2-1 September 10, 1997

0009905



Chapter Two Ranking Problems/Ranking Solutions

This chapter consists of 3 primary sections.  The first section addresses methods for assessing problems and ranking them
in order of importance.  The second section of the chapter offers methods for evaluating and selecting controls to solve
these problems.  The criteria used to assess problems (e.g., consideration of public opinion, costs, goals) will often be
similar, if not identical, to those used for selecting control measures.  The third section includes case studies of
municipalities assessing storm water runoff problems and evaluating/selecting and evaluating/selecting appropriate BMPs.

As mentioned in Chapter 1, Steps 1 and 2 (setting goals and assessing existing conditions) are not extensively discussed
in this manual because they were covered in the application guidance manuals; Guidance Manual for the Preparation
of Part I of the NPDES Permit Application for Discharges from Municipal Separate Storm Sewer Systems (April 1991)
and Guidance Manual for the Preparation of Part 2 of the NPDES Permit Applications for Discharges from Municipal
Separate Storm Sewer Systems (November 1992a).  Readers should refer to these manuals for detail on Steps 1 and 2.
This chapter addresses Steps 3 and 4.  Step 3, assessing receiving waters and sources of any impaired conditions, is
described below.  Step 4 is discussed later in this chapter.  Step 6, which addresses data collection programs, is discussed
in Chapter 5.

STEP 3:  ASSESS POLLUTANT SOURCES AND IMPACTS ON RECEIVING WATERS:  RANK
PROBLEMS

To determine the need for, and appropriate level of, pollution prevention and control measures under their SWMPs,
municipalities need to assess and rank existing watershed conditions.  To assess watershed conditions, a municipality
must gather information concerning the physical, chemical, and biological integrity of the water bodies in its jurisdiction.
This type of information can be accessed through numerous sources, including Federal, State, and local sources.  Some
of these sources are a biennial report (known as the Clean Water Act § 305(b) report) on water quality conditions; the
State’s listing of impaired water bodies (known as Clean Water Act § 304(1) listings) prepared by the State for submittal
to EPA; State Nonpoint Source Assessments (known as Clean Water Act § 319 listings); State Water Quality Assessment
(known as Clean Water Act § 314 listings) Fish and Wildlife Service biological surveys; United States Geological Survey
(USGS) sources, including maps, water quality and quantity data, and aerial photographs; water quality data compiled
by State environmental agencies; Geographic Information System (GIS) data compiled by State or Federal agencies (e.g.,
EPA, Department of Agriculture, and Department of the Interior); as well as information available by local park
departments, health departments, public works departments, and local universities.
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Ranking Problems/Ranking Solutions Chapter Two 

Information concemmg \rarershcd condltlons that may ha1.e been collected as part of the application requirements 
includes the followmg. 

Pan I Part 2 

. \laJor outfalls and Indusrnal . Runoff sampling results 
contnbutlons 10 I hc \iS-l . Estimate of annual and seasonal 

. Topographic map pollutant loadings and event mean 

. kun and snowf’;ill d:i(a concenlrattons 

. 
List of rccel\.lng water bodies. \vlth a Estimate of expected reduction in . 
descnprlon of~aler qualily Impacts poilurant loadings. 

. Results of field screening anaksis 

. Existing storm \\;Iter mana~cmcnt 
JCIl\ IllCS 

L’slng the lnformatlon collected from the sources listed above. a mumclpali~ must identify the watershed conditions 
in tlsJunsdrcUon. When Ident&mg the problems. a mumclpality must consider the chemical. physical. and biological 
;ondltrons of a water body and determine the degree lo which flow volumes and/or associated pollutants led to impaired 
;ondmons. For e.sample. I\ hen eutrophIcanon occurs 111 a lake, excess nutrients are of concern. The mumcipality, in 
turn. needs to assess the problem which m rhls case may be too much fertilizer reaching the water body through mnoff. 
Another example may 1nvok.e storm waler flow resulting in bark erosion and/or changing the strata of the streambed 
111 large pan. the trad;tlonal l\atcr qualIt? program has focused on chemical Impairments. However. m developing a 
jtorrn ivarer program. mumcipalrlres ~111 also need to consider physIcal and biological impaIrmen&. 

Once the problems hax been IdentICed. they need lo be assessed. While many different n-pes of problem assessments 
mav be conducted as prut of the storm water management program, to simplfi the process this chapter focuses on four 
major types’ 

. Resource Assessments. Evaluating the extent to which these pollution sources adversely affect water 
resources 

. Pollutant Source Assessments: Assessing the sources of urban runoff pollution in the watershed 

. Institutional Assessments: Assessing existing BMPs, costs, public opinion, and technical feasibility 

. Goals and Obrectlves Assessments: Evaluating whether program goals and objectives are being met 

Mmlc~palities may establish cnrena (such as those presented in Table 2-1) for assessing problems. Methods for 
assessmg the problems can also be e.qlored. A discussion of the most commonly used methods of problem assessment 
1s presented under each of the four headings. Finally, methods for ranking problems using both quantitative and 
qualitauve measures are e@arned. 
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Once stow 
BMPs (dl,. 

- -Inoff problems have been fully assessed and ordered. municipalities wiil begin to screen and select 
- second secuon of this chapter). 

Resource Assess. 

The cntlcal element L‘G 
physIcal. chemical. and t 
needed. 

t-m \\alcr runoff problems IS assessing storm r\ater effects on receiving water 
lvnrv and deternumng locations where preventive and corrective measures are 

Criteria To Consider 

In usscsslng receiving iiaters. mu 
>uch issues as aquatic habItal. ret 
;md rhe degree 10 \vhlch a resource 

onslder the importance or value of a resource (with respect to 
4ic water supplies). the current and desired uses of a resource. 
esource 1 alues are reflected in a State’s water quality standards. 
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TABLE 2-l. CRITERIA FOR ASSESSIKC POLLUTION PROBLElMS 

Resource 
. Exlstmg use of the at’fected resource (type. status, and level of use 
. Designated use of rece\i’lng water 
. Type and seventy ot‘ tmpaument 
. Relattve value of resource affected 

Pollutant Source 
. Type of pollutant 
. Pollutants typtcally associated with the source 
. Source magnltude’pollutant loadmg 
. Transpon mechanisms IO water resource (direct pope. overland flow. or ground water) 

Instttutlona] 
. .\vallable resources and technologtes 
. Problems and opportunlrtes 
. Potential for solvmg ldenhfied problems 
. Implementablllty ofconrrols 
. Apphcable and adequate regulations I . I Multi-agency responslbrlltles 
. Costs of controls and program unplementatton 
. Funding sources and lurutattons 
. Public perception 

Goals and ObJgxtve$ 
. Water resource goals (water use objecnves) 
. Technology-based goals 

I . Land use obtectlves 
.qdapred m part JiOm 1: S. EP.4. 1987a. 

Muruclpalitles should consider the following when evaluatmg which recelvlng waters need to be addressed by storm 
water control activities: 

. Extent to which the waterbody is meeting US designated use 

. Level of waterbody impatient due to pollution (chemical integnty), loss of aquatic habitat, or rip&an or 
terrestriai area modiftcahon (physical integrity) 

. Relative value of resource from fimctionai perspective, for instance, for aquatic habitat (biological integrityy), 
recreation, and water supply 

. Threat of waterbody unpairment. habitat destruction, or terresn-ial area destruction if no action is taken (i.e., 
new impairments are annclpated) 

. Feasibility of unplementing corrective or protective (e.g., pollutton preventative) measures and achieving 
demonstrable results in the rvatershed 
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. Availability oi informaaon necessary to target waterbodies and watersheds and to develop and implement 
effecnve management strategies. 

hlethods for Assessing Water Resources and Receiving Waters 

Water resource assessments address the eifect of storm water tlow and assoctated pollutants on the water bodies of 
Interest. Water resource assessments frequently mvolve takmg the results of the pollutant source assessments described 
In the followmg part of thus chapter and detemumng the effect of these pollutant sources on water resources. Water 
resource assessments may mclude chemical water quality assessments, as well as aquatlc life assessments, sediment 
quahty evaluanons, and assessments of any other relevant conditions. such as streambed strata. The methods to perform 
Lvater quahtv assessments can range from slmple evaluations. lnvolvtng the comparison of measured concennatlons to 
\\ ater qua& standards. to detechon modehng, to more complex, rnathemattcally based computer models. it LS more than 
likely that sufficient State and local data exist to assess the chermcal quality of the waters. It is less likely that local, 
State. and Federal agencies have data on rhe physlcal and biologlcai integnty of the water body of concern. Nonetheless. 
the mumclpallty should work lath the perrrut writer to access any available mformanon. If necessary, municipai staff, 
perhaps with the assstance of local umverslues. can conduct biologIca assessments. EPA (1989) has issued a valuable 
yurde to blotoglcal assessments entitled. Rupld Bioassessmrnf Protocolsfor Lke m Streams and Rivers (EPAt’444/4-89- 
001) 

some mumclpahnes may choose to use recelvmg water models to assess exisMg water quality condinons and to sunulate 
hture condlhons of the water resource under various polluhon prevention and control scenarios. These models can also 
be used to dlfferenttate the unpacts of sources from one another, thereby enabling the dectston maker to make decisions 
concerning control opttons. Recelvmg water models can also be used to assess the unpacts of alternative Bh4Ps. Tbese 
models receive lnpur from runoff model results. field-measured parameters, and the values of parameters found in the 
htetature. The level of complexity of the recelvmg water model chosen should parallel that of the model used to assess 
urban runoff flows and loads. Some commonly used recelvmg water models tnclude the following: 

. The Enhanced S&earn Water Qualrty Model (QUALZE) 

. The Water Quahy Analysis Sunulanon Program (WASP4) 

. The Exposure Analysis Modelmg System II (EXAMSII). 

These models are avatlable from U.S. EPA’S Center for Exposure Assessment !vlodeling, Environmental Research 
Laboratory, m Athens, Georgia. For further mfotmatlon, refer to Urban RunqJ’PoNur~on Preventzon and Control 
Planning, EPA. 1993a. 

ource AssesJmtnts 

Using the Federal, Regional. State, or local sources discussed above, it can be detetmined which physical and chemical 
cortdition~ are threatening the water bodies and/or theu designated uses. Previous studies on water quality have indicated 
that certain pdlutant~ arc assoclatcd with a discrete number of sources. Some of these sources are more easily c~ntrollcd 
at a local level than others. For example. controlling runoff from gas stations can be more practically controlled at the 
local level than can atrnosphenc deposmon. 
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Ranking Problems/Ranking Solutions Chapter Two 

‘This section presupposes that muruclpahtles are already aware. or can gain ready access to. information identifying 
the pollutants ofconcem. In st111 other cases. murucipalities may be able to anticipate polIutants that maybeofconcern 
in the years ahead based on. for example. a knowledge of growth patterns. The purpose of this section is to help 
mumcipalities determine which sources they want to control based on impacts to water bodies. In heavily 
rndustrialized watersheds. for example. rnumclpalities may want to control industrial sources by using detention ponds 
to filter runoff. In residential areas. mumclpalities may want to focus on non-structural measures. such as public 
rducauon campaigns encouragmg used 011 recycling. In choosing a somce to focus on, municipalities need to consider 
pollutant loading estimates for storm lvater runoff and to calculate such estimates on a sub-watershed basis. 

Criteria To Consider 

To e\Auate which sources should be addressed first, murucipalities {sill want to consider the range of pollutant 
characteristics and sources. the size of each source. the distance between the source and the receivmg water, and the 
mode of pollutant transpor-. In keepmg with the watershed approach. impacts should not be confined to exceedances 
of chemical critena. Rather. flow Impacts on the physical regrme and biological cornrnu~ty structure need also be 
consldered “High-tech” tools useful in evaluatmg cntena for assessing pollutant sources Include GIS and urban runoff 
;nodels However. high-tech technologies are not essential to step 3 Hand-drawn maps and desk top calculators can 
be JUSI ;IS effect1r.e m problem assessment and solutlon Identificauon. The cntena a muruclpalil~ %\oould consider when 
ilctermlmng which sources to address Include an estimate of pollutant loadings from the source and an estimated 
impact of that source on water quahry conditions. Sources can be identied In an mcremental fashion by targeting 
dress of the watershed first. then by further focusing on mdividual sources or source categories (e.g., large parking lots, 
senxe statrons) within the sub-watershed. Other important criteria to consider include the use of environmental 
lndlcators. The discussron below relates the goals of storm water management programs to the use of environmental 
lndlcators to meet the goals 

E,wrronmentoi Gool.~ and lndicofor.~ for Storm Wafer .lfaffupemenr Programs 

The “se!.en-step” planning process for storm water management programs must identlfy both the overall and project- 
specific environmental goals for the program. OveralI environmental gods include those identified in local watershed 
strategies, basm-h-tde plans. local ordinances. community local master plans. and State water quality standards, 
especrally the narmme statements. Proiect-specific goals include specific actions that will be taken to ensure that the 
envlronmental goals ~111 be met. Such specific actions can involve pollutant loadings reductions. bank stabiiization, 
elimmatlon of hydraulic disturbances. increasing the effecuveness of buffers. and other common activities. 
Emlronmental indicators are used to measure the progress in meeting the overall environmental goals. Tracking of 
the completion of the project-specific goals must also be done. 
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Chapter Two Ranking Problems/Ranking SOIU~~O~S 

EPA has rdenltfkd four overall envtronmental goals and specitic obJeCtim for the nation’s surface and ground waters 
(Table 2-2). The two ultimate overall envtronmental goals are to (1) Protect and Enhance Human Health, and (2) 
Consetve and Enhance Ecosystems. These goals wtll be achieved by Improving Ambtent Condmons and Redwing 
Pollutant Loadings (Table 2-2). There are a variety of types of indicators to consider which apply to all water 
management programs. tnciuding storm water. traditional point sources, CSOs. and nonpoint sources. A source to 
assist mumctpalities rn targeting the use of mdtcators for specific management actions IS the tifdancefir Speci@ng 
.\lanagemenl .tiea.sures for Sources o/.~‘on Pornt /‘oflur~on rn Coastal ti’arers (EPA 1993b). Despite its title, this 
document broadly addresses specrfic actrons for all types of storm water management in freshwater. 

The follo\\mg dtscusston provides a summa? of the types of indicators available to meet the overall environmental 
goals and the specrtic objectives We are not suggesung that all of these indicators must be measured. Indicators 
should be selected based upon the overall and spectfic goals of the prolect. For esample. dcontaminated sediment is 
not suspected to be a problem. then there IS no need to routinely sample for sedrment tosrcity or chemistry. However, 
sediment tostcq and chenustry may need to be sampled m the future to help diagnose a problem. The 
Intergovernmental Task Force for blomtonng Water Quality ( 1995) recommended a core set of parametersbeme.asured 
III all water management programs followed by more detarled parameters to meet specrfic needs. Among those core 
parameters tnclude basrc irater chemrstry and phvstcal measurements (temperature. pH. nutnents. solids), biological 
~ommunl~ measurements tbentluc macro Invertebrates. tish. and/or algae), and physical habnat. 

TABLE 2-2. EPA’s ENVIRONMENTAL GOALS, OBJECTIVES, AND INDICATORS 

fish and Shellfish Consurnpuon 

Krduce Pollutant Loaduqs 
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Human Health lndicalors 

indicators for human health protectron are fairly straightfonvard. These would include the measures used by the State 
to determme whether the designated use for public water supplies are met. as well as the designated uses for swimming 
and seconw contact use. These \+ould bpxally Include beach closures, If applicable. 

Ecosystem Health Indicators 

Determlnmg the biological he&h. or rnrcgnry. of the commumtres inhabiting the surface waters requires more than 
Just chenucal and physt& samplmg. E\.cn to.WologKal measures usually only account for a portion of the community 
effects due to other potential ~npms such as habItat degradation. cumulative and synergisuc effects of toxicants, and 
the conventlonal and other non-1oxIc pollutants. Two categories of indicators should be examined to measure progress 
towards mceung this goal. biological dnxrsitv and biologlcal cnteria or condluon. Biological diversity measures 
usually are limited 10 deternumng the presence of threatened/endangered or rare species that may appear on State or 
Federal lists. Consultation lnth the State regulatory and natural resource agenaes. The Nature Conservancy, and the 
National Biological Sunel; should reveal ivhether any “special status” species have been encountered in the area. 
Correction of storm tvater Impacts could bndge rmpot?ant gaps In the natural range of special status species and 
relnrroduce them into thc managemcnr area. 

Biological cntena. or condltlon. IS monrtored and assessed bl; most State regulatory. or natural resource. agencies. This 
process requires the cot lection of at least two assemblages, such as fish and benthic macro invertebrates (and/or algae) 
and the results are compared wath reference conditions developed by sampling least-impacted conditions withinspecific 
ecoregions. or by other means available to State biologists. States are working towards adoption of numeric biological 
critena into their State water quality standard similar to that done by the State of Ohio. so measurements of the 
blologtcal health of the eaters shouId be a standard part of the program. 

Ambient Condition Indicators 

Improvement of ambient conditions can be measured in a number of ways. Table 2-2 shows the types of pollutants that 
could be momtored assocrated with various types of storm water management activities. This table summarizes the 
lnfoxmation m EPA’S co& zone guidance (EPA 1993b), but for more detailed informauon not in this text, we 
encourage you to refer to the onginal document. The traditional approach for determining the improvement in ambient 
conditions is to compare the receiving water chemistry with State water quality standards or national criteria. However, 
this does not provide much informauon for determining the reduction in the e.xtent of contaminated sediments. 
Conducting sediment toxxity testing is an effective screening tool for determining whether additional sampling and 
measurement of sediment chermstry is needed. 

Pollutant Loading Indicators 

This chapter addresses methods for ass@ng pollutant sources. It is important to document the reductions in pollutant 
loadings due to management activities to be sure that these activities resulted in measurable progress towards meeting 
the ultimate environmental goals. The success or failwe of these activities can help us learn more about the 
effectiveness of best management pracuces. 
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Chapter Two Ranking ProblemdRankAng Soludons 

\Iethods for Assessing Pollutant Sources 

Once cntena have been developed to evaluate pollutant sources-includmg conslderahon of the type, r~@itude, and 
transport mode of the pollutants (exlsnng or potennalk-the mumclpahty can assess these sources. Pollutant assessmate 
xe frequently auned at quannfylng the source flows and pollutant loads under various conditions. Many municipalities 
may have already completed this step under their mumclpal pet-nut apphcauon. Described below is one widely used 
x.sessment method for pollutants source. 

Solrrce Deretmlnarron tir1~1 Durn E~dua;ron 

I.‘rban runot‘fpollunon sources can be defined by completmg a comprehenstve watershed description that includes the 
tbllowlng: the type(s) of pollunon affecnng a water resource. the pollutant transport mechanisms, the characteristics of 
Ilramage panems and dramage strucmres. and the land uses m the program area. (Refer to Chapter 1 and the EPA Part 
2 NPDES Guidance Manual.) 

[hose acnvmes or land uses wtthtn a watershed that are causmg polluhon problems need to be Identified. Both point 
>ource and nonp-otnt source discharges should be consldered. Pollutant types found in the watershed can provide sOme 
Llues regardmg the sourcets t ot‘ tie problems. .To Isoiate sources of pollution, it is helpful to divide the watershed into 
xmaller areas so thar mdlvldual poiluuon sources can be ldennflcd. Depending on the sue of the watershed, a drainage 
hasm ian tirst be dlrlded mto subbasIns. lf necessary, subbasms can then be divided into mdlvldual tributaries, pipe 
>ysfems. or ciramage channels. rable 2-3 Itsts pollutam types typrcaliy associated wrh certam acnvitles or land uses. 
Ilus mformaaon can be used to identify potenrlal sources. Problem sources can also be identified according to water 
resource condmons. such as eutrophIcanon of a water body resu]Mg from excesslve nutrients, Or Closures Of ShellfiSh 
beds because of high concentranons of bactena. In addition, sedunents from aquatic systems and storm sewers can 
provide usefkul tnformatron for tracmg and ldennfjkg potential sources. 

Computer modeling IS valuable In esnmatlon the flows and Loads of pollutant sources needed for pollution source 
xsessments. .-\vailable models range from sunple screenmg tools to numerical models with v-g ieveis of complexity 
‘hased on rhe number of‘ processes mcorporated and the level of detail provtded. The level of application of a given 
model may also vary depending on the obJecuves of the analysis and avallable resources. Mumclpalities must keep in 
mind that modeling can be quite expenstve and should only be used when the potential benefits justify their use. 

In addition to the magmtude of a po1tuta.m load and the location of a pollunon source ~tb respect to its receiving waters, 
rhe mode of transport to the recelvmg water and the degradation of the pollutant should also be considered Sources with 
a clear path to a waterway, such as pqxs. ditches. and gullies, often cause more adverse effects in a receiving water than 
sumlar sources that must travel through natural ftiters, such as forested or grassy areas, before entering a surf&c water 
body. Changes in loads, from the x&al source discharge to the point where they affect the receptor, 0Ccuf kXUSe of 
such factors as travel time. dilution. pollutant ava&&ility, and decay. The fate and transport of pollutants can be modeled 
usmg hydrologic and pollutant bulldup-washoff models that account for these factors. The more simple ttmd&ng 
methods {I.e.. umt load or stansncalj can only empirically estimate these factors, and. thus, the level of uncertainty and 
error IS likely to be tugher. 
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Rankiopr ProblemdRankinp: Solutions Chapter Two 

TABLE 2-3. TYPES OF A(“I‘lVI’I-IES AND ASSO(‘IAl‘EI) POLLUTANTS 

Hayland / / / .’ 

Wash h Proceasmg J J / / / / : 
wan i 

wasre Applrcsbon 
Amas J J J i / 

L 

Highway. Brtdgac. J J , , , / i / i 
Roads 

Land Derslopmanl / J / / / / 

urban Land 

Storm Water 
Swar% Cambmed / / , , / / 

5ckwbws. !s.udac* 
J J / , 

Runofl-Psvemsnl 

Surtace Runofl Turl 
Areas 

J J / , , 
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Chapter Two Ranking Problems/Ranking Solutions 

TABLE 2-J. TYPES 1 L IVITIES AND ASSOCIATED YOI.l.IITANTS (<‘ontinucd) 

J J / / , 

/ / : / 

J J , / *' , / / / , 

J J J , i 

/ / / , / i i 

S","ca McYehouse 1988 
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Ranking Problems/Ranking Solutions Chapter Two 

Models avaIlable for urban runoff assessments vary wtdely m theu levels of complexity, ranging from simple 
esnmauon techmques to sophlsncated and expensive computer models. Simple methods are compilations of expert 
Judgement and empmcal relahonshlps between phystologlcal characteristics of the watershed and pollutant export 
rhat can be solved by a spreadsheet program or hand-held calculator. These methods are often used when data 
hrmtat~ons. budget, and tune consnamE preclude the use of more detaIled models. Sunple models frequently include 
rnformatlon on land use. percent lmpervlous factors. runoff coefficients. sEe of the drainage area, pollutant loading 
values. and ramfall data. The Federal Highway Admmistration (FHWA) has made great strides in researching 
poliutant loadings from tughway storm water discharges. FHWA has a number of models and statistical methods that 
mumclpahtles may find useful tn determmmg the benefits and Impacts of various pollution prevennon alternatives. 

klld-range models, on the other hand. attempt IO compromise bemeen the empiricism of the simpler methods and 
the complexq ofdetalied models. Detalled models use storm event or contmuous slmulatlon to develop historic time 
senes of storm water runoff and pollutant loadings and concenuatlons. These models often consider, among other 
!actors. so11 &pe and percent 1mpervIousness factors. To select the model that will best achieve the project 
ob!ecni,es. analysts need to consider the avadable required input data. watershed pollutant charactenstics, and time 
Jrld resources avatlable (Compendrum qt It’nrershed-Scale .ihdels./or T3IDL. Development. June 1992b). 

several models are avallable from EPA’s Center for Exposure Assessment .Modelmg m Athens, GA. For more 
sculled mtormatlon on urban and nonurban models, refer to the iollowmg pubhcatlons: 

. I.‘.S. EPA, Office ol‘ \Vater. Compendium qf- Watershed-Scale h1odel.s for TMDL Development. 
EPA@\-K-92-002. June 1992. 

. U.S. EPA, Office of Research and Development. L’rban Rtl~qijP~li~~~~t~ Prevention Pianning and 
LIevelo,Dmenr. EPA1625!R-93i004. March 1993. 

. U.S. EPA. Guide IO Nonpolnr Source Pollution Control. 1987b 

Example Models 

771e followmg drscusslon highlights a number of commonly used methods and focuses on models used to predict 
zollutlon charactenstlcs m an urban envuonment. The methods mchade constant concentraabon or unit load estimates, 
prellmmary screenmg procedwe. statlsncal method, ratmg curve or regression approaches, and hydrologic and 
pollutant bulldup-washoif models. 

Constant Event hleafl Concewranon ur Unit LQQ$ Estimates 

Constant event mean concentrations or unit pollutant loads can lx used to estimk pollutant source loads. They can 
be obtained from avallable data or estimated according to the types and sizes of land uses in the watershed. Constant 
event mean concentranons can be coupled with runoff votume estimates to calculate runoff loads or can be used in 
hydrologic models to calculate time variable flows and loads. Freeman (l!M), for exampIe,estimatcd pollutant loads 
by using ratmg curve relanonslups (including runoff volume), event mean concentrahons, and loadinghashoff 
parameters for specific watersheds, land uses, and time of the years. The constant event mean concentration or unit 
load method IS easy to use and can be helpful LII identifying which areas within a watershed contribute the largest 
pollutant loads. Constant event mean concentrahons or unit loads can also be estimated using a spreadsheet. Where 
local resources allow. these calculations can be facilitated usmg a GIS to keep track of such information as pohtant 
concenuahons from different sources, land use or source boundaries, and quantities of flow produced in individual 
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Chapter Two Ranking Problems/Ranking Solutions 

Where actual measurements are not available. tnput data can be taken from the literature. For example, the U.S. 
EPA’s Natronwtde Urban Runoff Program provtdes a comprehenslve study of storm water runoff from residential, 
commerctal. and light tndusmal areas throughout the Cmted States and contains a large data base of pollutant 
concentratmns and loads measured dunng various storm events from 1978 through 1983 (U.S. EPA, Results ofthe 
Vanonwde L’rban Runo~Progmm. 1983). The Metropolitan Washmgton Counc11 of Governments has published 
3 manual entitled Controilrng Urban Run06 A Pracncal ,Manualfor Planning and Designing Urban BMPs (1987). 
Lt recommends a sunpie method for calculattng pollutant export from urban development sites. Included in this 
manual are recommended concentranon values for phosphorus. nit-rogen. COD. BOD,, lead, zinc. and copper from 
new suburban sites. older urban areas. and a central business district. 

Other data bases of storm uater pollutant concentrattons and loads tnclude Driver and Tasker ( 1990), Tasker and 
Ikver ( 1988). These data can be used as Inputs to source load estunatlon techntques, such as the constant 
<oncenuatlon or unit load method. 

Preifminan- Screenmp Procedure 

5Impte equanons can be used to estunate annual average loadmg conmbunons of urban runoff for BOD, suspended 
~~hds. volatile sol&, totai phosphate phosphorus, and total nitrogen. Pollutant loadtngs can be esttmated based on 
:!I? relatl\.c <onmbunon ot‘ pollutants from each land use. ho&ever. the equations are not location-spectfic and are 
only usetil for screemng purposes. 

.Sransrrcal Merhoti 

The statlstlcal mehod of modelq urban runoff assumes that event mean concentrahons (EMC) are distributed log- 
normally and characterizes E\ICs by theu median values and theu coefficients of vananon. The U.S. EPA’s 
stahsacal method (Dnscol I et al.. 19891 Includes stahsncal propemes of ramfall, area. runoff coefficients, median 
tT\lCs. and ;, ,:. (>I’ var1atLon of E!Ks of various pollutants. The FHWA has unplemented U.S. EPA’s 
btatlstlcai i’.. ,us loc~tlons tn the L’ruted States (Dnscoil et al.. 1989. and Woodward-Clyde Consultants, 
1990) 

Ratmg curve or regression models. such as the 3 1 storm-runoff-load models developed by the USGS for mcaopOlitan 
xeas throughout the Lmted States (Driver and Tasker, 1990, and Tasker and Driver, 1988), use site-specific rainfall, 
runoff, and water quality data. such as the data collected for U.S. EPA’s Nationwide Urban Runoff Program and 
sinular studies. to relate concemraaons and loads of pollutants to flow rates and volumes (see Driver and Taskcr, 
1990). 

flvdrolo ~anddtz&~&~&~D-Wc&@Mod& 

Hydrologic and pollutant butldupwashoff models address the accumulation of pollutants during dry-Wa&a wd 
md runoff of these pollutants durmg ralniall events. Of the many models avatlable, some of the more widely used 
models that use a bulldupwashoff mechamsm include: 

. Hydrological Sunuiaaon Program-Fortran (HSPF) (U.S. EPA, 1982); also described in (U.S. EPA 1991) 
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Ranking Problems/Ranking Solutions Chapter Two 

. Storm Water Management Model (SWM&Q (U.S EPA. 1988): also described in (U.S. EPA 1993) 

. Source Loadq and iManagement IModel (SLAM?vQ (Pitt. 1989). 

Institutional Assessments 

In ranking urban runoff related problems. It 1s also essential to assess instituuonal constraints/capabilities for the 
rekylarors. owners. and the public 

Criteria To Consider 

fo assess lnstltutlonal constralnts/capabilrtles. mumcipalit~es may avant to consider the following: applicable 
rcgulstlons. preferences of the local authontles and regulatory agencies. funding sources and Ilmrtations. multi-agency 
rcsponslbllities and o\xxlaps. and public acceptance of the program. The cntena a municipality \vould consider when 
considenng which sources to txget or ~rhlch receiving waters to address mclude’ 

. Potcntlal for sol\.ing lhc Idcmlticd problem 

l Degree to \+ hlc 11 cxlstmg rcsourccs. technology. or (mumclpal. State. Federal) programs could be used 

. Potential for ad\,erse effects due IO a parucular action 

. Willingness of mumcipal agencies to take steps (use their tools and resources) to help address this problem 

. Potential for combined muon (Involving government agencies. citizens. Interest groups, or 
nongovernmental orgamzatlonsr In conducting storm !\‘ater management actlvides 

. E.xtent IO which there are exlsrrng programs/acuvmes to support measures required under the SWMP 

. Implementabilih~ of controls in a partrcular area 

. Level of public support for a) protecting a given resource, b) developing a particular program measure, 
or c) funding recommended controls 

. Availability of funds to undertake a particular project 

. Extent to which regulatory/permit requirements are satisfied 

Methods for Assessing Institutional Constraints/Capabilities 

The instltuuonal issues of a program are assessed by evaluating the program’s potential and limitations and by 
rcxxxvmg Lhe requirements of involved agencies and the public. One major insmutional issue that must be addressed 
by an urban runoff program is determinmg the responsibiiities of each mvolved party. This is especially true for 
progran~s !nvohlng multiple agencies. Interviews and meetings with all Interested parues can be conducted to help 
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Chapter Two Rankioe. Problems/Ranking Solutions 

develop insutuuonal cntena. Quesuonnaxes can be prepared and distributed to help Identify concerns. Complaints. 
etther ftled with local authonttes or avatlable through public interaction programs. can help develop urban runoff 
pollutton pr-enuon and control programs to be rmplemented later. 

issues rela!ed to the control of the program. such as enforcement. pernutung, mamtenance. and funding, can affect the 
program’s emphasis and the selectlon of 11s corrective measures For permitting and enforcement. the storm water 
pernut program IS a two-phase program under section JO2 (p) ofCWA.1987 Under Phase I of the National Pollutant 
Discharge Elimmation System (NPDES) program, EPA published a pernut application regulauon on November 16, 
1990. establishing permit applicatton requtrements for municipal separate sewers serving large or medium-sized 
populaltons (greater than 25OOW or 100000 people, respectively) and for storm water discharges associated with 
mdustnal acuk1t-y. Under Phase II. EPA prepared two reports to assess rexmung storm water discharges; determine 
the nature and extent of pollutants in such dxharges; and estabhsh procedures and methods to control the storm water 
discharges. Then. EPA Issued regulations that designated storm water discharges. m addition to those described in 
Phase I. to be regulated to protect water quality and estabhshed a progrant to regulate those designated sources. 

Xlamtenance of storm \yater management facthues is an tmportant part oi storm water management programs. 
Effealr-e long term performance of a storm water management pracuce relics hea\?& on Its rouune mspection and 
;tdequate mamtenance. For csamples. greater 50 % of infiltration trenches fall after five yas due to poor maintenance 
.md slogging of the trenches. and dv detentlons lose their flood control and removal abllitles due to excessive weed 
srro!\Ih and debns accumulation (Yu lY93 and Bolts et al. IYYh). These B%tPs ~~11 perform better lfpreueatment 
&x~ces and routtne cleaning are conducted. 

Financing a storm water management plan IS a chdenge for local governments. The U.S. EPA’s Environment 
Financial Advisory Board (EFAB) and EnMronmentaJ Financial Network (EFIN) are avalable sources for creating 
a ftnancmg nrategy for lmplemenung comprehenstve conseTvauon and management plans (Hetin and Mayer 1996). 
The U.S. EPA State Resolvtng Fund provides loans to local governments for financtng surface water related 
mfrastructure proyxts with 0 ‘?6 Interest rate and could cover 100 % of ellgtble costs (Singelis I Y96). In New Jersey, 
funding for CSO proJects ts pro\*lded through a grants and low-interest constructton loan program Jotnt& administered 
by the New Jersey Department of Environmental Protecuon and the New Jersey Wastewater Treatment Trust (Binder 
lY%j. 

Another mst~tut.tonal issue Involves the I~rmrauons of avatiable technoiogy. Implementability of controls may also be 
considered. parucularly In areas involvmg limited access to private properttes. In addition, the potential for 
eltnunating or reducing an urban runoff problem or improving affected water resources can be considered. Public 
questions and concerns can be Influential durtng the decision-making processes. Applicable regulations and pennit 
conditions may force the sequencmg of corrective measures so that those addressing compliance with the regulations 
or perrmt conditions are implemented first. 

Coals and Obiectives Assessments 

Finally, municipalities should valuate storm water runofl problems with respect to current and future gods. 
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Ranking Problems/Ranking Solutions Chapter Two 

Criteria To Consider 

Municipalities will generally want to focus on those problems where prevenuve or corrective measures would provide 
the greatest benefit. One goal. for example. might be to increase the use of public beaches by decreasing bacteria 
counts and aesthetic nuisances associated with storm water events. Application of goals and objectives criteria could 
identify where corrective measures would provide the greatest benefit, perhaps at beaches only slightly degraded and 
needing only minimal cleanup before the are restored. or at beaches in heavily populated areas where many people 
could benefit from restoration of the water body. Criteria municipality may consider when considering which sources 
to target or which receiving waters to address include: 

• Potential for achieving water resource goals as described in the water quality standard 
• Potential for realizing short-term benefits. thereby building good will and commitment to long-term 

objectives 
• Consistency with other land use objectives 
• Consistency with programmatic goals of SWMP 

• Opportunity to maximize efforts by coordinating activities with other agencies 

Methods for Assessing Attainment of Coals and Objectives 

The relative importance of an urban runoff problem may be assessed by comparing that problem to the program’s water 
resource and technology-based goals and objectives. By considering pollution problems III connection with the 
program’s goals and objectives the program team can identify and focus on the urban runoff problems most important 
in attaining the overall aims of the program. The assessments conducted on pollutant sources. wafer resources, and 
institutional aspects provide input to these determinations. 

How to Rank Storm Water Runoff Problems 

Municipal storm water pollution problems can be numerous. and funding to correct these problems is usually limited. 
It is desirable, therefore, that a priority list of sources or impacts be developed to allow for targeting of limited 
resources. Ranking is a subjective process that requires the judgement of decision-makers. A ranking methodology 
can range from simple, descriptive methods (qualitative) to numerically complex (quantitative) methods, depending 
on the requirements of the urban runoff program objectives and the constraints of program funding. Ranking methods 
can be applied to a variety of geographic areas, ranging from counties or communities with multiple watersheds or 
individual water bodies or pollution sources. 

A ranking methodology developed for a specific study area to encourage a phased approach and to ensure the optimal 
allocation of available resources. Several methodologies can be used to rank pollution problems for control, depending 
on the complexity of the watershed, water resources, and then problems. 

Criteria such as those presented in Table 2-1 can be used in problem ranking, Ranking should be conducted following 
consultation with involved parties, including local, State, and Federal agencies, local environmental groups, and 
concerned citizens. 
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Chapter Two Ranking Problems/Ranking Solutions 

Quahtatlve Rankmgs 

The sunplest approach IS to use qualitative rankmgs, such as high, moderate, or low, to prioritize pollution problems. 
Table 2-J provides an example oi such a ranking system. The asslgned ratmgs must then be interpreted to determine 
which areas should receive the highest pnonty as appropriate connols are developed. The use of rating points or 
sategones can allow all the cntena 10 be evaluated on an equivalent basis. For each problem, the ranking criteria can 
be assigned relanve ratings oi 1 to IO. with a higher ratmg mdicatmg a higher pnonty. In Table 2-4, the criteria used 
to gauge which area should receive highest pnonty for storm water management include unpervlousness of the site, land 
use. runoff coefficient. annual runoff \,olume. 

Quantlratlve Rankmgs 

To perform numerical rankmg, a ranng IS asslgned to each rankmg cntenon for each problem. The assigned ranking for 
a cntenon can then be mulrlpllrd by Its relative ivelght for each pollution problem. All of the products (Criterion 
Rankmg x Relative Weight) should be summed for a given problem. This procedure 1s then repeated for ail problems 
bring evaluated. The sums thus ;Isslgned should be compared. and the problems with the highest SUIIIS should receive 
the highest pnonry dunng unpirmentatlon of urban runoff controls. An example ofnumencal ranking IS given on page 
Z-? 7 --. 

.\n Important pomt ior munlclpallrles to consider uhen usmg the ranklngs IS that the ultimate goal is to address their 
3pecltic waler quahry problems For example. In a given mumclpallt)?. stream bank eroslon from high mtermittent flows 
may be a more serious problem than eutrophlcanon from high nument input. In thus case, the municipality would weigh 
runoff volume control heavier than nutnent removal m runoff. 

STEP 4: SCREEN. RXYK. AND SELECT CONTROLS 

Once particular waterbodies and sources have been targeted for action (based on the cntena discussed in step 3), the 
mumclpality’s task IS to determme the most cost-effecnve solutions to solve the identified problems. In addition, local 
sommunltles can also respond to indlvldual symproms of detenoranon in urban watersheds and waterbodies by the 
Increased lmpervlous areas oi new development. .A report from ,Metropolitan Washington Council of Governments 
(Schueler 1994). whch s ummanzed a twelve-step process to design, implement and maintain the best SYSW of practices 
and land uses for stream protecnon, could be a good reference for development review on effective locd stream 
protectlon. The followmg sectlon discusses the tools needed to priontize and rank solutions or control measures in 
relationship to program goals. 
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A 

B 

C 

D 

El 

E2 
F 

G 

t-l 

I Downlovm Wage area abng Main St, between 
Morse and VI&l St, including Oak 

TABLE 2-J. ESTIMATED NONPOINT SOURCE LOADINGS USING (‘ONSTANT C‘ONCENTRATIONS 

Main St and Freyport Oulbl Stores 

Commercial devebprnenl al l-95 Inlerchange. Malrl 
St, and Pine St 

A portion of Freeport Crossing Outbls. Matn St. 
Vamey Rd. and Kar Kbon 

Matr St. Vamey Rd. a portion of Lii Rd. and 
adpcent residenlral devebpmenl 

South LL Bean parking bt 
Nwlhem LL Bean parlung bl 
Independence Way, Eastland Shoe warehouse. 
Hon.&others Restaurant, and Main St 
Somerset Condominiums. Summec St. Upper Wesl 
St. and Freeport Place Condominiums 

Municipal Oar-age. Main SI. and lown offEe parklng 
bl 

Some: Metcalf 6 Eddy, 1992 

’ FCOL Cone = 16.000 orgIl ml. NO,-N Cone = 0.63 mg/l 
’ FCOL Cont. = 17,OOOorg/100 ml, NO,-N Cont. = 0.96 ngfl 

FCOL Cone = 14.000 org/lOO ml, NO,-N Cow. = 0.63 mgd 
’ FCOL Cont. = 37,000 or@00 ml, NO,-N Cont. = 0.96 mgfi 

139 60 

210 10 

65 a5 
55 a0 
14 1 20 

3a 0 20 

15 0 60 

19 2 75 

Commercial 

MulttamlIy 
RtWd6Tlllar 

lnduslnat 

lnduslrral 
Commtuclal 

Single’ and 
MultIfamIly 
Residenttat 
lnduslrlal 

Commerccll 

Commerclat 

Runoff 
CO@. 

0 73 -- 
0 45 

061 

0 13 

0 73 
0 69 
021 

021 

0 53 

0 65 

97 60 (3) 

31 20(10) 

54 2 a (7) 

43 2 2 (a) 
34 2.1 (9) 

91 5 9 (4) 

91 4 7(5) 

14 2 8 8 (2) 
1 

24 (8) LOW 

28 (7~ Medium 
23 (9) Medtum 

la (lo) LOW 

73 (3) W’ 

48 (5) High 

75 (2) Hgh 
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EUMPLE: NUMERICAL RANKING SYSTEM 

The followlng IS an example of a numerical ranking qstem for prioriuzing pollution sources. A hypothetical 
tpphcatlon of thus uelghted ranklng methodology uses the followmg cntena: water body importance (as 
.eflected bv stream or lake size I. t\pe of use (ranging from urban dramage to recreational contact), status of use 
impaired versus denxd). level of.use (IOU-. moderate. or high), pollutant loads (not actual loads but estimates 
‘or comparauve purposes). and Implementabllity of controls (based on institutional factors. e?cisting ordinances, 
)r techmcal conslderauons) The cntena used for ths example are similar to those identified in Table 2-1. 
3ther cntena may be Just as valid. The relauve importance of the ranking criteria is designated by assigning 
:ach cntenon a weight appropnate for the sne-specific conditions of the watershed under consideration. The 
sum of all ueights used to rank the problems equal 100 Next. for each problem. the critena are ranked using a 
juggested range of I to 9. with a higher numerical rankmg mdicatmg a higher need for corrective acuon. This 
listmg allows relauve compansons to be made among problems with respect to a single cntenon. 

This numerical ranking method for pnontlzmg pollution problems IS Illustrated in the hypothetical urban 
ibatershed (belolv) which consists of three streams and several npes of land use (Figure 2-l). Information 
describing the Tstem IS presented In Tables 2-5 and 2-6 Tkpvial sources for these data include sne-specific 
pollutant loading data. model results. and literature values from such projects as the NURP study. For this 
example. the three “use” cntena are clustered together as subcritena of a “beneficial use” cntenon. There are, 
thus. four pnonuzatlon cntena of equal weight: stream size. beneficial use, pollutant load, and ability to 
implement (Table 2-7). 

Ranking for “stream size” IS detemuned according to the total drainage area of each of the three streams. 
Consistent wnh the goals for the h>-pothetlcal watershed. Stream C is ranked highest with respect to “type of 
use” because of its recreauonal uses in the CIQ park. Stream B receives the lowest ranking because it is used 
mamly as an urban drain. and Stream A IS ranked between the other two streams because it is used to support 
aquauc life. With respect to “status of use.” Stream A ranks highest because although somewhat impaired, it 
has the potential to be improved by control of pollution sources. Stream B receives a low ranking for use status 
because its water quality IS poor and its function as part of an urban drainage system has long been accepted. 
Stream C also recewes a low rankmg for use status since the water is of high quality. Rankings for “level of 
use” reflect the number of people usmg or affected by each stream. 

Mass pollutant loadings are calculated based on runoff coefficients (functions of the amount of impervious area). 
rumff concentrations of pollutants. and the amount of land use type in each stream’s drainage area. Each 
stream is ranked based on the proportion of pollutant load from its watershed (in this example, total suspended 
solids is used). The watershed of Stream B is judged to be easiest to implement controls because it is 
predommantly industrial. Based on the method presented in this example, the watershed of Stream C should 
receive pnority during implementation of controls, followed by the watershed of Stream A and then that of 
Stream B. 

September 10, 1997 2-20 FinaJ Draft 

0009924



Rankhw Problems/Ranking Solutions Chapter Two 

Figure 2-1. SCJXEMATIC REPRESENTATION OF WATERSHED 
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TABLE 2-5. CHARACTERISTICS OF THE TARGETED AREAS AND ES’l‘lhlA‘TED CONCENTRATION LOADS 

Land IJ#e Cr(etoq 

Industrial 
Corllmc.rclal 

Residential (HI@ Dcns~ty) 
Residential (Low Density) 
Open - Developing 
Open - Urban Park 

‘I‘o~al I Jrban Area 
Ilpsttc;un Dtmuage Area 
‘Toral DraInage Area 

06 I20 20 0 20 0 05 
0 8 80 I5 0 20 0 05 
0 4 90 IO 0 JO 0 01 
02 IO0 5 0 60 0 03 
01 I50 0 0 80 0 01 
0 I 50 0 0 80 0 (II 

Source Woodward & Clyde. I990 

stream A StnrmB Stream C UrbraTdd 
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TABLE 2-6. ESTIMATED TOTAL SUSPENDED SOLID LOADS FOR TARGETED AREAS 

Land Use Category 

lndustnal 
Commercial 
Resldentlal (High DensIt\ ) 
Resldenttal (Low DensIt\ ) 
Open - Developing 
Open - Urban Park 
\VnIcrshed Total 
Watershed Rank \‘;~ILIL’ 

Stream A 
0 

IO 
IO0 
200 

0 
0 

I ST0 
I : 

Total Suspended Solids Load 
(lbs per inch ctf rain) 

Stream B Stream C Urban Total 
150 0 2,452 
80 1.598 2.906 

I 00 104, 2.043 
0 908 1.816 
0 511 511 
0 57 57 

4.43 I 7.482 Y.784 
-II 32 90 

Source \Voodward ((r Clyde. I’M) 

TABLE 2-7. PRIORITIZATION ANALYSIS FOR URBAN AREA TARGETING 

Urban Watershed 

Weights 
Watershed X 
b’atcrshed B 
Watershed C 
Total Urban Watershed 

stream . Benertcial use . Poliutant Ability to T&i!@ 
Size fipe stams ~1 Load (‘KS) Implement Se- 

‘5 IO 10 5 25 25 100 
4 5 7 -I 1.7 5 1.08 
> 2 2 I 11 7 3.73 
Y s 2 6 3.2 3 4.85 
x 8 5 S 90 7 6.45 

Target Score = Weighted Average of Rank PomtS = Sum(Rank Score.* Weight)/Sum( Weights) 
TSS: Total Suspended Sohds 

Source: Woodward & Clyde. IYYO 

Selecting BMPs for preventing and controlling storm water runoff pollution is a two-step process. First, a 
comprehensive list of BMPs should be compiled and screened to eliminate those that are inappropriate for the program. 
The appropnate BMPs are then assessed to select those that will ultimately be implemented in the SWMP. 
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The construction of facilities to collect and treat urban runoff may be prohibitively expensive. Therefore. the emphasis 
ot‘ storm water pollunon control should be on developing a cost-effective approach that tncludes nonstructural controls 
and low-cost structural controls. Nonstructural controls tnclude both regulatory controls (e.g., pollution prevention 
measures and land use controls) and source controls (e.g., controls that reduce pollutant butldup or lessen its availability 
t’or wash-off dunng ramfall). Low-cost structural controls tnclude the use of facilities that reduce the kinetic energy 
Associated wtth storm water, control hydrauhc and flow drstnbutton over the system. and remove coarse particulates. 
Dtssolved pollutants and collotds then are further reduced by tiltratton, infiltration, plant uptake, a bionc function, or 
btodegradanon. Given below IS a hst of the types of controls and BMPs avatlable to municipalities for managing their 
\torm water runoff (dtscussed In detatl tn Chapter 7). 

EXAMPLES OF SOURCE CONTROL AND TREATMENT BMPs 1 
Regulatory Controls 

. Land use regulattons 

. Comprehenstve runoff control regulatrons 

. [-and acqutsttton 
Source Controls 

. Sew development controls 

. llttclt discharge controls 
. Xlatenals management controls ( fenlltzers. chemical storage and use) 

queet storm sewer mamtenance controls 
poll preventton and cleanup 
Ibltc educanorupollutton prevennon 

Treatment c 4nuols 
Detentton factlines 
Infiln-anon practices 
Vegeunve practtces 
Filtranon pracuces 
Water qualtry mlets 
RetrofirtmP exlstmP flood cnntrnl 

How to Screen B>)Ih 

The goal of the BMP scrcemng process 1s to reduce the list of BMPs to a more manageable number to be considered for 
tmplementatton. Because this IS an urinal step, the methods used are generally qualitative and require that good 
engmeenng Judgement be exercised. 

For the purposes of screenmg. BMPs are divided into two general categories: structural and nonstructural. Stlu~tural 
BMPs, such as dctmao~ WV ..s and infiitraaon practices, are designed to address specific pollutants from known sources. 
In contrast. nonsm. .Ps. whtch,mclude regulatory practices (such as those that limit impervious areas or protect 
natural resourc ;e controls (such as street sweeping or solid waste management) are typically impLcmCnt.cd 
throughout an . .ommumty, watershed, or special area to be protected. Municipal storm water mattagaat 
program_ sv.11 ;st cases. rely on a combinaaon of both structural and nonsmtctuml practices. Methods for scmening 
these twc. - J of BMPs are outlined below. Chapters 5 and 6 present detailed guidance on implementing strud and 
nonstrucrural BMPs. 
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Xonstructural Practices 

Nonstructural BMPs are a good solution when hmited funds are available. In addition. these BMPs can perform an 
Juxlllary role to a structural B&lP. \lany low-cost techniques can lead to slgmficant unprovements in water quality. 
I..rban storm water management programs typIcally include a number of nonsnuctural BMPs. For example, an urban 
runoff management plan for the Santa Clara l’alley ldenafied more than 100 separate potenaal nonstructural Bh4Ps used 
throughout the county ( Woodward-Clyde. I990- 1992). To reduce the large number of available Bh4Ps, municipalities 
must screen these regulatory and source control BMPs for their appropnateness to the watershed. The case study at the 
end of Chapter 2 discusses the Santa Clara Valley program and the BMP screening and selection method. 

One screenmg method mvolves applying screerung critena to each nonstructural practice to determine its applicability 
10 the condlnons m the watershed. The screemng cntena wtll be specific to the watershed and will depend on the goals 
01 the program. T>plcal crlterla Include: 

. Pollutant Removal: Different regulanons and source conuol pracnces are destgned to address different 
pollutants and. therefore. the program team should ensure that the screened list of controls tncludes those 
prsctlces deslgned (0 address the pollutants of pm-nary concern. Cettam source control measures (e.g., 
development ot’ a public Information program) may not be measured in terms of reduction in pollutants 
loads. Therefore. mumclpalmes may want to use alternate measures, such as the level ofpubhc partxipanon 
In recyclmg programs or the number of commuruty outreach activities completed. 

. Existme Government Structure: Some pracaces unplemented throughout the country require a specific 
government structure. For example, a strong county government may be important for implementing a 
specific regulatory control. However, the role of county governments can vary from one section of the 
country to another. Practices requiring specific government structures that do not exist in the area of 
concern could. therefore. be elimmated from the list. 

. Leeal AuthoriN: For regulatory controls to be effective, mumclpalities must have the legal authority to 
Implement and enforce regulattons. Muruclpal boards and officials may lack this autbonty and may be 
requued to obtam It through local action. 

. blic or Mumc~&$~e~~: It may be difiicult to implement some practices because of resistance from 
the public or an mvolved mumctpal agency. An improved communications strategy or other appropriate 
measures may unprove the percepaon of these practices. 

. Feau : Some of the municipal BMPs described may require large expenditures, extensive 
efforts, and long-term operation and maintenance costs. Therefore, they may not be suitable for 
implementation in small municipalities that lack the required resources. 

.\dditional screening cnteria may also be used, as shown in the Santa Clara Valley case study at the end of chapter 2. 

.tiother method of screemng involves the use of a comparative summary matrix, an example of which is presented in 
Figure 2-2 (EPA 1993b). This matrix was developed for screening nonstructural control practices in COaStd areas; 
however, It IS at least UI part apphcable to inland areas as well. In this matrix, various regulatory and source control 
pracaces are listed and compared for their ability to meet vanous criteria. The criteria listed generally include ability 
to remove specific pollutants. such as nutrients and sediments, maintenance requirement, longevity, community 
acceptance, secondary envuonxnental impacts, costs, and site requirements. Other criteria are also listed, and some of 
rhese are only applicable in coastal areas. For each practice and criterion, an assessment of effectiveness is indicated, 
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wllth lhe solid circle indicaung high effmveness and the open circles indicating low effectiveness. This type of matrix 
may provrde a basis for making an uutlal assessment of practices and their applicability lo the program. 

Structural Practices 

Because structural pracuces generally are more site-specific and have more restrictions on their use than nonstructural 
pracUces. the initial screemng step for these practices can be more precise than the initial screening step for 
nonstructural practices. Table 2-8 outlines some of the more important criteria for screening structural BMPs, 
mcludmg their pollutant removal efflnencles. land requirements. the drainage area that each BMP can eff&.ively treat, 
the desired so11 conditions (e.g.. solIs favorable for infiltration), ground water elevation. and COGS. By using these 
sntena and the information obtamed m the data collection and analysis and problem identification and ranking steps, 
rhe program team can narrow the choice of BMPs to a list that can be further assessed in the BMP selection step. 

The mmal screening cnlena for structural praaces Include the followmg 

. Pollutant Removal: It IS Important for the municipality to ensure that the BMPs selected address the 
pnmary pollutants of concern 10 the level of removal desired. 

. Land Reaulremenrs, Large land requirements for some of rhe above-ground structural BMPs can often 
restnct their use m hIghI? de\.eloped urban areas. 

. Soil Charactenstics: Structural Blows have differing requirements for soil conditions. Infiltration 
facilities generally require permeable soils, while detention BMR generally require impermeable soils. 
The municipality must become familiar with soil conditions m the watershed. A good source of 
information on local so11 informauon is the United StatesDepartment of Agriculture (USDA-NCRS). 

. Ground Water Elevauon: The ground water elevauon in the watershed can be a hrmung factor in siting 
and lmplemenung structural BMPs. Generally, high ground water elevation can restnct the use of 
Infiltrauon faclhoes. 

. Public Acceutance: It may be difficult for a mumclpality to implement a structural Bh4P that meets with 
general public approval. Public acceptance of the BMP is an important consideration m the screening 
step. 

. Technical Feasibility: Some of the municipal BMPs described may require large expenditures, extensive 
efforts, and long-term operation and maintenance costs. Therefore, they may not be suitable for 
implementation in small municipalities that lack the required resources. 

Of the screening criteria listed, the pollutant removal, land requirements, and drainage area sefved are usually absolute 
restrictions. Soil condition and ground water elevation, on the other hand, impose restrictions that can potentially be 
overcome by importing needed soil or constructing facilities with clay liners to restrict ground water inflow. These 
modificauons. however. can add significantly to Bh4P costs. 
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TABLE 2-8. S’I’RIICT~IRAL BMP INITIAI. SCREENIN(; <‘RITERIA 

Land Dralnrga Desired aoll Ground W&r 
Requlremcntt Area (2) CondltlOM Blcwtlon 

DetentIon Facllltles 

cons1ruc1ed MediumHiih 
W&lands 

lnflltrallon Facllltles 

Infiimliin Basins’ Medium-High 

Veactatlvc 

Filtration Basins 

(1) Low = O-30%; Medium = 3065%; High = 65-l&7% 
(2) Small = O-10 acres; Medium = lo-40 acres; Large = ‘40 acres 
N/A = Not appliiabb 
’ Potenlial for failure high, especnky when nol designed and lnslalbd property 

Sources Schuebr, 1987. MxxMar&Ciyda 1991 
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BMP Selection Process 

Haxmg screened the ~tuual ltst of BMPs. murucrpalities can now rank and select a final set of BhQs using the decision- 
maktng process (Figure 2-3) described below This process evaluates the relauve merits of each BMP or group of 
BMPs Because of the complesuy of urban runoff control problems. a number of factors must be taken into account 
tn assessmg altemaave plans. These are presented tn Figure 2-3 as inputs to the decrsion process and include analysis 
tools and dectston factors. The analysts tools are those used to assess and rank the existing pollution problems (see 
begtnnmg of Chapter 2). The dectston factors are the criteria used to compare the alternatives. All of these inputs are 
then used to evaluate the altematrves usmg one or more dectsion analysts methods. The following discusston discusses 
each Input to the dectston analvsts, then descrtbes the various dectsron analysis methodologies that may be used to 
select BMPs for ultrmate mclusron tn the SWMP 

ANALYSIS TOOLS 

* walmModeb - SouceF~s 
* Water Rewurw kdelr ----) Recslvng Waw Coot. 
. Rankinghkdds ---) PncatyProblem8 

DECISON FACTORS 

FIGURE 2-3. CONCEPTUAL DIAGRAM OF BMP SELECTION METHOD 

Analysis Tools 

These tools were described tn detatl dunng the discussion of Step 3, They can consist of watershed models, receiving 
water models. and ranking models. The analysis tools are used to project future conditions. given the alternatives being 
utvesugated. For example. the total pollutant loads for each ahernattve mav be calculated (whether using a unit load 
method or complex models, such as SWhJM). This wtll serve as one item of input information as the alternatives are 
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bemg compared. Simtlarly. the Impacts to rccetvmg lvaters may be assessed using these tools. so that the unpacts can 
be compared when making a dectslon. 

Criteria for Decision-making 

An rmportant step n-t BMP plan sclcctton IS IO determme the dectslon factors of importance. The selecuon of these 
cntena IS site-specific and needs to be determined bv the program team based on the characteristics of the watershed 
and the financial and personnel resources available. T!prcal dectsron-malung criteria are discussed below. Note that 
they are similar to the problem assessment cntena use In Step 3 

To evaluate and select appropnate BhlPs. mumctpaltues may want to consider a number of instnutional factors. 
tncludmg exrstrng governmental structures, legal authority. and tmplementauon responsibilities. If the proper legal 
,~uthonty does not exist. an analysts ior attalnlng thus authonty must be undertaken (as requued under Part 2 of the 
.tppltcatron) In addruon IO these constderatlons. the team should Invesugate eslstlng urban runoff programs in the 
commume. region. or State Often. cost s;l\ ~ngs arc realized and total program efforts reduced by takmg advantage 
of matenal and data cornptled from e\tstlng programs. It should be noted that these decision factors are smilar to the 
;1ssessmcnt cntena used to rank pollutron problems Factors to consrder \t hen runkmg BhtPs are: 

. Degree to whrch exrstmg technologtes or programs (mumcipal. State. Federal) could be used 

. Avarlabtlitv of tools (techmcal methods and measures) to address adverse side effects of a particular action 

. Estent to which legal authonty exists to tmplement the BMP 

Publrc .-lcceplance 

In many mstances, the public ~111 be responsible for at least a poruon of the funding required to implement the 
recommended plan. Publx reacuon to aspects of the storm water management program should. therefore, be assessed 
through the use of public meetmgs. Measunng public acceptance can be difficult. but is often important to the overall 
success of a program. The marn factors to connder are: 

. Level of public support to address problems 

. Level of public support for Implementing a particular BMP 

. Public percepuon of the value of the resource. 

Technical Feasibilitv 

Cost is one of the most important factors to consider when sekcting BMR. Municipalities should consider the costs 
associated with both the development and implementation of nonstructural BMPs and the construction and operation 
of structural BMFs. Total costs should be reflected in addition to capital and operation and maintenance costs for each 
alternative. The benefits associated wrth the rmplementation of a control plan are usually more difficult to determine. 
For example. if an urban runoff control plan is designed to reduce the discharge of fecal coliform to a closed shellfish 
area. there will be monetary benefits when these beds are reopened. These benefits are diflicult to quantify but should 
not be neglected when selectmg BMPs. The factors to consider are: 
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. Relauve costs for a parucular BMP 

. Avarlabtlirv of funds tcapnal) to nutrate the project 

. Avallablllty of funds to operate and mannam BMPs over time 

In evaluaung and selectrng BMPs (panrcularly structural BMPs). munxrpalities should consider various aspects of 
construction. mcluding site requrremenrs. the extent of disruptron. and the degree of construction difficulty. When 
relvtng on complex structural controls. there are diffrcultres inherent m constructron and future maintenance that need 
to be overcome. Constructton Issues ;rre not as important when assessmg source control and regulatory control 
practrces Howev,er. for structural controls. rhev can often be x’ep tmponant The factors to consider Include: 

. Land reqmrements 

. Soil requirements 

. Ground lvater elevatron 
. Slope 

(~‘onrpl~once Il’rfh Rreulaton, Requrremenrs o/the .SIfYlP 

BhlPs should also be assessed on their capacrtv IO meet the regulatory requirements of the SWMP For example. as 
pan of the SWMP. muructpahtres must prevent ~ll~crt dscharges from emenng the storm sewer system. In addition. 
.they must control discharges mto then storm sewer systems from tndustnes. BMPs that work toward achieving these 
programmatrc requtrements would be asstg,ned higher pnonty than those that do not. Pnonty considerations and 
pollution sources should be the focus of the selected altematrve. The factors to consider are: 

. Extent to w hlch regularorv requrrements are saustied 

. Extent to whrch spec~!ic programmatic measures of the SWMP are satrsfied 

Envrronmental Ef/ecrs 

The implementation of polluuon control measures for storm water runoff can affect the environment in a number of 
ways. When evaluating various BMF3. municipalrues should consider the potential effects-both positive and 
negatwe-that may result from thetr implementation. The many resources that can be positively affected include water 
resources, aquauc animal and plant life, wtldlife, and wetlands. The negative environmental effects. which can include 
aestheuc problems, cross-media contaminauon, the loss of useable land, and wetlands impacts, may also be considered. 

The importance of considenng BMF side effects is becoming more widely recognized. Indeed, there is a shifI away 
from viewing BMFs simply in terms of their pollution control ability. Incorporating structures into new developments 
or retrofitting them tn exrstmg areas can gam wrder acceptance if aesthetic qualities are considered. For example, 
unvegetated above-ground iniiltrauon basms or extended detention basins are generally not attraglve elements of the 
environment and may serve as insect breeding grounds. However, natural-looking wet ponds or vegetated wetlands 
can be incorporated into the envirmunent and even improve aesthetics. These are issues that can greatly affect public 
acceptance. The main factors to consider are: 

Potential for posnive effects of Bh4Ps on the community (e.g., property value. aestheucs), water resources, 
aquatic animal and plant life. wildlife, or wetlands 
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. Potential for negative effects due to BMP. such as aesthetic problems, cross-media contammation, the loss 
of useable land. wetlands impacts, operation and maintenance costs to the community (taxes). 

Secondary ent~ronmental impacts from municipal BMPs most often affect wetlands because of the role they play in 
storm water management. Constructed lvetlands are used m the treatment of urban storm water discharges within a 
storm [barer managemenr program. The impacts of urban storm water dxharges on wetlands include degradation of 
lvetland hydrology, wetland water qualib. wetland sods. and wetland plants and ammais. As a result of urbanization, 
wetland hydrology is affected by the mcreased quantity and poor quality of the storm water discharges. The impacts 
IO wetland hydrology include lower wetland response time. change in water levels in the wetland. and a change in the 
wetland’s detention ume The changes m wetland water quality that result from urban storm water runoff are physical 
and chemical. The physIcal changes occur m temperature. conductivio,. and the level of suspended solids. The 
~hemlcal changes result from the increased levels of IO.UC substances. metals. and nutrients contained in the storm 
ivater runoff Impacts to wetland SOJIS include changes In the pH and redox potential. The combmed results of the 
above Impacts negaux,ely affect plants and arumais in the wetland. The Increased levels of storm water Hoff can flood 
plants and the feeding and breeding grounds of many animals. Also. the toxicity levels In storm water runoff may kill 
plants and other food for animals wuhm the wetland habitat. 

Estimaung the efiectlveness of a BMP IS one of the most important factors a murucipality wdl consider as part of the 
BMP selecuon process. In most cases. determmmg BMP effectiveness for structural controls is easier than for 
nonstructural controls. Structural controls (e.g., detention facilities and mfiltration basins) may be assessed in terms 
of their demonstrated capacxies to remove pollutants (see Chapter 7). whereas nonstructural controls (e.g., street 
sweeping, land use regulatmns. and solid waste management) may be evaluated according to indirect measures, such 
as the degree to which public awareness IS heightened or the number of community outreach programs that are 
I mplemented 

Some murucipahues may choose quantltatlve. decision analysis techruques to assess BMPs. whereas others may prefer 
IO use more basic quahtauve assessments backed by basic statisucs, such as costeffecuve data. While qualitative 
factors may be subJectJve by their very nature, the need for more quantitative, decxion analysts models may be 
unneces~ dwmg the early steps of BMP selection. 

One ape of qualitative analysis involves a holistic approach, which relies on the use of certain basic facts, intuition, 
and professional judgment. One key deciding factor (cost, for example) can guide the process. Given the inherent 
complexity of assessing alternative urban runoff control plans and the large number of available inputs to the decision, 
tis approach is usually over-simplified. The selection of an appropriate plan from the developed alternatives will 
generally require an assessment of multiple factors and should be done in as quantitative a manner as is reasonably 
possible. 

Quantitative approacbzs include such measures as cost-effectiveness analyses. A cost-effectiveness analysis helps the 
municipality attain a predetermined goal with the least expensive method possible. 

SUMMARY 

The process of targeong storm water runoff problems and selecting BMPs to control those problems is d&icult and 
can best be pdorrned by undertaking a systematic assessment process. Because of the qualitative nature of some inputs 
fo these assessxnents and decisions, subjective comparisons among the alternative plans will likely be necessary. Where 
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Chapter Two Ranking Problems/Ranking Solutions 

cost-benefit issues need to be addressed. or where technically complex cases are encountered. more quantitatively based, 
analvtical tools may be necessary. The process outlined in this chapter acts as a guide for decision making and cannot 
account for all of the circumstances that might be encountered. Professional judgment and care is needed at each step 
along the way. Once these choices have been made and BMPs have been selected. the storm water management 
program is ready to be implemented. 

WORKSHEETS 
The next IWO pages contarn worksheets developed for the Sfale o/Cali/ornra Srorm Water Besf .2ianagement Practrce 
Iiandbook f.flunrcrpal). These worksheets may be useful in setting pnonties for selecting municipal source and 
treatment controls. 
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Worksheets Chapter Two 

WORKSHEET 1 
SOURCE CONTROL RMP 

PROGRAM ACTlVITIES: 
PROGRAM ELEMENTS: 

BMPS 

MWIS Efftxtivencss 
Regulatory of Pollutant 

Public 
Iml~lcmcntal~lr 

In\titutionsl 
costs Total 

Requirements Remove1 
Acceptnnce 

(I -5) (I -5) 
(I -5) 

(1 -5) “‘;;;;;“’ (1 - 5) (30 MAX) 
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Pullutn 
of 

Concern 
rMPs 

. 1 I =I=- 

#ORKSHEET 2 
MENT 

Are. 
Applic. 

(AC) 

wwil Annual 
iJlhtPntS Cnpital 

demoved Casts’ 
(I.b/Yr) (SJYr) 

I 
I 

C ONTROL I 

L 

Annual 
Admin. 
costs 
(S/Y I-) 

’ AMUd capital costs based on a 20-year design period 
’ AMUal administration costs are best determined by a given community once a city-wide program is established. 
3 Removal costs are in units ($Nr)J(LbNr) = $/Lb. 

Total 
Annun 
I costs 

ry (S/Y 

Removal 
Cost’ 
(S/Lb) 
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CASE STUDtES 

The followmg case studies provide examples of methods for both assessing storm water runoff problems and 
evaluatrngkelecung appropnate BMF’s to address those problems. 
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VIRGINIA BEACH. VIRGINIA, PART 2 APPLICATION, SETTING PRIORITIES 

Th:s secuon summarizes the Virguua Beach. Virglrua. Part 2 Srorm Water permit application. The example illustrates 
the overall program pnonrles consldered bv Virguua Beach for the mlual lmplementatlon of its storm water 
management program. 

Program pnonues \vere developed based on a quahtatlve approach rather than a ngorous quantitative approach using 
specific evaluation cnfena that are assigned values and weights. Pnonties. however. were considered by evaluating 
each activity listed In Table 2-9 using the iollowmg guidelines: 

. Level of pollution load reduction (If high. then tugher pnorip) 

. Cost (If ION, then higher prIorIF) 

. Public acceptance (If high. then higher pnonty) 

. T!-pe of program (If ongolng program. then higher pnont? than enhanced ongomg program; if new 
program. then loI\er prlontl than eslstlng program: If program designed to meet a minimum requu-emenc 
not presentI)- undenaken b: city. then a higher pnont?) 

. T>pe of dmelopmenr (If program for new development. then higher pnonty than for program for existing 
developmenr) 

Using these guidelines. the first pnonty programs and Ihe second pnonty programs were selected and are presented 
In Table 2-9 under the heading Pnontlcs with either a “1”” pnonty or a “2nd” pnonty mdlcauon. 

crhedule .~____ 

;ure Z-4 shows an overall schedule for the program acuvltles 11.~4 In Table 2-9 Many of the ongomg programs 
ce g.. BMP Retnspe~on Program) and some of the new programs (e.g., implementauon and enforcement of new storm 
sewer &em ordinance) ~111 be full! implemented dunng each year of the term of the perrmi. Other programs will 
requre phased implementauon (e g.. development of a slide show for reporung illicit discharges), and still others will 
be dmeloped during the rmddle years of the program (e.g., evaluation of any existing major flood control slnxtures 
for water quality benefits). For some programs. the schedule Indicates LI:C number of ponds, structures. and sites to 
be considered (e.g.. ongomg Fcld screenmg for up to 25 new sites a ye:lrj ctir each year of the permit. The frequency 
(e.g., once a year) of monitor.,..: and spe&ic inspection programs are aso Indicated on the schedule. 

Program Evaluation 

During the term of the permit. the sty, principally through the Department of Public Works, will monitor the progress 
of implementing the components of the comprehensive management program and the representative monitoring 
program. As part of this process. the city will evaluate the pollution removal/control effectiveness of the various 
program activities. For cornmerclal and residential areas, the comprehensive storm water management program will 
be tracked and evaluated In light of the new and etisting ordinances related to storm water quality. The expanded 
BMP data base WI.U be mOWOred to assure that new data on structural BMPs are being used by the BMP reinspection 
program 10 assist in the mamlenance schedule for structural controls. including major sediment removal. 
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TABLE 2-9. PROPOSED MANAGEMENT PROGRAM ACTMTIES* 

Activities I Priorities 
Program for Commercial and Residential Areas 

Master Plan for New De\,elopment 
- Mamtenance of Comprehensi\.e Plan 1st 
- E?usung Ordinances 1st 
- Owl Creek Watershed Prorecrlon Program 1st 

- Design Guidelines 2nd 
blaintenance of Styural Conrrols 
- Maintenance of Structures 

-- Retentlon/Dctentron Ponds 1st 

_- DltcheuCanaluWilcen\a!~ 1st 
-- Oil/Water Separators 1st 

-- volume Control BMPs 1 St 
o- CulverWSUuctures 1st 

- BMP Reinspection Program I St 
- BMP Data Base E\-pansron 2nd 
- Major Sediment Removal 2nd 
Pracuces for O&M for Streets. Roads. and Highways 
- ErosIon and Sediment Conuol 1st 

- Catch Basm and Dutch Cleamng 1st 
- Snow and Ice Control 1st 

- Liner Control 1st 

- Other Programs 1st 

. Flood Management Procedures Assessment 1st 

. Pestlade. Herbicide. and Fertlhzer Appllcauon 

- Certification and Llcenslng 1st 
- Training 1st 
- Public Education 2nd 

l Storm Water Master Plan Conunuation 

- Plan Maintenance 1st 
- Stxrn Sewer Svstem lnventofy 2nd 

Progtnm for Illicit Dischargea and Improper Disposal 
. Implementation and Enforcemenr of Ordinance 1st 

l Ongoing Field Screenmg 

- Sites from Part I Lmestigauon 1st 
- New sites each year 2nd 
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TABLE 2-9. PROPOSED MANAGEMENT PROGRAM ACTIVITIES (Continued) 

Activitie!a I Priorities I 
Program for Illicit Discharges and improper Disposal (Cootin 

. Storm Sewer lnvesugalions 

- Mappmg and E\.aluauon 

-- Part 1 sites 
-- New sites 

- Field sumeys 

-- Part I sites 
-- New sites 

- Source Idenrlficatlon 

-- Pan I sires 
-- New sites 

. Spill Response and lnspecrlon Proeram 

. Reporting of Illm Discharges 

- Brochures. Clt> line htessage and Shde Shou 
- Hotline and maln-In programs 

. Controls to Lmut ItilIratlon 
Program for Industrial Facilities 

. Mount Trashmore (Closed Landfill) 

!d) 

1st 
2nd 

IS1 
2nd 

I St 
2nd 
Isr 

1 St 
2nd 
1st 

- Inspectio~~la~nrenance of Park 1st 
- Morutonng Program for T\vo Lakes Isr 

. Landfill No. 2 

- Inspecuon 1st 
- Monitoring at One Site 2nd 

l Other Facilities Data Evaluauons 2nd 
Program for Construction Sites 

. Sire Plan Review 1st 

. Inspection/Enforcement 1st 
1 l Training Site Operators I 2nd I 
*Taken verbatim from the Part 2 NPDES Storm Water Permit Application prepared by the City of Virginia Beach, 
\‘irgmia ( 1992) 
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‘OMMERCIAL AND RESIDENTIAL AREAS 
Master Plan for New Development 

Comprehensive Plan 
E.ulstmg Ordinances 
Owl Creek Watershed Protection Program 
Design Guldelmes 

Mamtenance Plan for New Development 
Mamtenance of Structures 
BMP ReInspectIon Program 
Data Base Espanslon 
?.IaJor Sediment Remo\,al 

Pracrlces for O&Xl for Streets. Roads. and Hinhwavs 
Flood hlanagement Procedure Assessment 
Pestlcldes. Herblcldes. dnd Fct-nllzer 

CerUicatlonfLicenslng 
Tralrung (0 = de\.eloped) 
Public Education (0 = developed) 

Storm Water Master Plan 
Water Qua115 Model 
Plan Maintenance 
Storm Server System InventoF (contmumg tier 5 
> ears) 

LLICIT DISCHARGES .4ND IMPROPER DISPOSAL 
Implementauon and Enforcement of Ordmance 
Ongoing Field Screenmg 

Sites from Part 1 Investigation 
New Sites Each Year 

Storm Sewer System Investigaoons 
Mapping and Evaluation 

Part 1 Sites 
New Sites 

Field Surveys 
Part 1 Sites 
New Sites 

2 ponds 2 ponds 2 ponds 2 ponds 2 ponds 

0 

30 sites 
25 sites 25 sites 25 sites 25 sites 25 sites 

30 sites 
25 sites 25 sites 25 sites 25 sites 25 sites 

30 sites 25 sites 25 sites 25 sites 
25 sites 25 sites 25 sites 25 sites 

FIGURE 24. CITY OF VIRGINIA BEACH, VIRGINIA 
PROPOSED STORM WATER MANAGEMENT PROGRAM SCHEDULE* 
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4CTIvITLEs 

Source ldenuficauon 
Part I Sites 

I YEAR OF PE-RMIT I 
1 2 3 4 r$., 

30 

New Sites 

Spill response and Inspecuon Program 
Report1 -.I- of Illicit Discharges 

bure. Clbltne Message. and 
Sh: Shows (0 = Developed) 

Call-m and Matl-In (0 = Developed) 
Proper Management and Disposal of Toxx 

\latenaIs 
Support for Ongoing Programs 
Brochure. ClFltne Message. and 
Slide Shows t0 = Developed) 

Controls to Ltmit lntiltratlon 
INDUSTRIAL FACILITIES 

Mount Trashmore 
Inspextion/Ma~ntenance of Park 
Momtonng Program for Two Lakes 

Landfill No 2 
Inspecuon 

Twce Twice Twice Twice Twice 

Moxutonng at a Site 
(3’1 ..“‘.‘j Evaluations 

ite Data 
Site’Inspecuon of Each Site 

~TRUCTlON SITES 
Site Plan Review 
Inspection/Enforcement 

1 [ Once 1 Once 1 Once 1 Once 1 Training Site C 1 0 = Developed) 1 0 

. lGURE t-4. CITY OF VIRGINIA BEACH, VIRGINIA 
-.. J?hdJ hTORM WATER MANAGEMENT PROCRAiVl SCHEDULE (Continued) 
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KLNG COUNTY’S BASIN PLANNING PROGRAM ESTABLISHING WATERSHED PRIORITLES 

Criteria for Prioritizine Basins 

‘The pnmav ObJectWe of Kmg Coun~‘s lvatershed approach is to protect and mamtain the integnty of County stream 
Fstems and to prevent their degradation to the degree possible. 

King Counp’s philosophy IS that stream protection must be accomplished through the evaluauon and management of 
land and water H?thin the entire watershed: that erosion cannot be managed \Whout controlling the high flows that 
cause eroslon: that water pollution cannot be adequately reduced without controlling the runoff and sediment, by which 
pollutants are transported; and that aquauc habitat cannot be managed without considenng all of the chemical, 
physical. and hydrological elements that define each habitat. 

Accordmgly. cntena for pnontrzmg watersheds were developed to give planning urgency to those basins where 
hazardous condluons. such as landslides and flooding, were most frequentkmere and where water quality and habitat 
have not been severely affected (and could yet be preserved through pr0actlL.e planning). 

The Irutlal basm planmng pnontlzatron was based on a sigmficant body of knowledge gained from the 1987 Basm 
Reconnaissance program. a field inventoF of problems and potenual solutions conducted during the ramy seasons of 
1985- I986 and IY86- 1987 .Llultidisclpiinary teams noted e,xistmg problems and features in portions of 29 service area 
basms. These data were used directly to determine ratings for each basin in four major categories: Existing Problems, 
Future Problems. E,ulsung Resources. and Urgency/Timeliness. Rating cntena were associated rvlth each major 
categor?;. as listed m Table 2-10 below. 
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Case Studies Chapter Two 

Table 2-10. BASIN PLANNING PRIORITIZATION CATEGORIES AND CRlTEFUA* 

Category 
Existing Problems 

criterh 
- Landslides 
- Erosron/Sediment 

Future Problems 

E.xtsttng Resources 

d 

- Flooding 
- Land in Unincorporated King County 
- SubdivisionIPlat Activrty 
- Population Growth 
- Permitted Residential Units 
- Stream Habitat 
- In-Stream Resources 
- Wetland Value 
- Wetland Storage Potential 
- Water Qualitv Potenttat 
- Other Agency Interest 

Opporturu~ to Integrate with Other Programs 

* Taken verbaum from the Part 2 NPDES Storm Water Permit Application prepared by the King County 
Surface Water Management Divlston (1992) 

Problem counts for each category were generated from the Technical Appendix of each Bastn Re~~rtnais~an~e report 
(included mth the Part I per-mu appltcauon). For example, for the Landslides. Erosion/Sedimentation. and Flooding 
categories. the follo\nng rattngs were applied: “0” - low (few problems), “1” - moderate (some problems), and “2” - 
hrgh (many problems). For other cntena. such as Water Quality and Stream Habnat. opposite scores were assigned: 
“0” - low quality (many problems), ” 1” - moderate (some problems), and “2” - high quality (few problems). 

Tables 2- 11 through 2- 14 show the final scores of each basin for each major category. Table 2-15 shows the ranking 
of bastes according to total scores. These rankings form the basis of the proposed basin planrung schedule shown in 
Table 2-16. 

By the end of 1992. the County ~111 have completed or will be substantially underway, with basin plans for 12 of the 
37 basins in the surface water management service area. As expected from the tanking criteria, the first basins selected 
for planning services were predominately rural watersheds. More recently, the Surf&e Water Management Division 
has begun the basin planning process tn urban or urbanizing basins, such as Miller Creek, Seola Creek and Salmon 
Creek. The planning process for these basins till incorporate. many of the same management strategies applied to rural 
basins and will be complemented with new programs being developed and implemented as part of the NPDES program 
(e.g.. drainage mapping, illicit discharge surveys, and source control best management practices). 
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TABLE 2-l 1. BASIN PRIORITIZATION* 

L Existing Problems (frctm Bah Reconoaissance) I 

Drainage Basin LandsMde ElWiOn/ 
Sediment Floading Sheet t T&al 

t 
McAleer I I 2 4 
Loons 0 1 2 3 1 - 

Sammanush 2 2 I 5 
North 0 0 0 0 
Little Bear 0 I 1 2 
Big Bear 0 2 I 3 
Thornton 0 0 I I 
Lk Washngton I) 2 I 3 I 

Forbes 0 1 1 2 
Evans I 2 I 4 
W Lk Sammarrush I 2 I 4 
E Lk Sammamish I 2 I 4 

Tibbetts ! 2 ! I I ! 4 I 

N Fk Issaquah 0 I I 2 1 
E Fk lssaquah 0 1 I 2 
lssaquah 1 2 0 3 I 
Lower Cedar I 2 2 2 ! 6 1 
Duwamish ! 0 1 ,I 2 ! 3 I 

Lower Green I 1 I 2 1 I 4 1 

1 Jenkins I 0 I 1 I 2 I 3 I 
Covmgton ! 0 ! 0 ! 0 1 0 I 
Middle Green 2 1 1 4 
Boemg 2 2 1 5 
Middle Puget I 1 1 1 3 I 
Lower Puget ! 2 I 2 1 ! 5 I 
Salmon ! I 1 I ! 3 I 
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TABLE 2-12. BASIN PRIORITIZATION* 
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Chapter Two Case Studies 

TABLE 2-13. BASIN PRIORITIZATION* 
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Case Studies ChaDter Two 

TABLE 2-14. BASIN PRIORITIZATION* 

Iv. ummelineu I 

DlYlh@BlUi.ll other Agency 
ElIterest Sheet4 Tditri 

Provm 
McAleer I I 0 I 1 

1 

Lyons 1 1 2 
Swamp 1 0 1 
Sammanush 0 1 1 
North 0 0 0 

1 Lmle Bear I 0 I 0 I 0 1 
1 Bie Bear I 2 I 2 I 1 I 
I Thornton I I I 0 I 1 1 

Middle Green 0 2 2 
Boeing 0 0 0 

L Middle Pwet 0 0 0 
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TABLE 2-15. BASIN PRIORITIZATION* 

Drainage Bath 

Big Bear 
Jenkins 
soos 
E Lk Sammamlsh 

summation Sheet 
Rank@ Awarding to TotaI Score 

Existing Future Existing urgency/ 
Problems Problem : Resourcw Timeliness Total Sum 

3 6 9 -I 22 
: 5 IO 4 22 
7 7 8 4 22 
-I 8 7 2 21 

Lmle Bear 2 3 5 0 10 
North 0 5 5 0 10 
Duwambh 3 1 2 3 9 
Lk Washmfqon 3 1 2 0 9 I 
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TABLE 2-16. PROPOSED BASLN PLANNING SCHEDULE 1992 - 1997* 

BasWStut Year 
Current and WMC WMC- 

Futnre DraftBasin approved or 
Couditioas Pmpesed 

Basin Plan Exeentive 
Report Proposed 

Sammaxmsh Y4 
Boemg-McAker-Lyon- 
Thornton/95 
Juanita. E LK Wa. 96 
W. Lk. WA, W Lk. 
Samm 96 

Dee 95 Sept Y6 
Feb Y6 Ott 96 

Apr 97 Dee 97 
May 97 Dee 97 

Apr 97 
May 97 

Jui 98 
Jul98 

Jan 92 
Ott 92 
Jan 93 
sept 93 
Jan 94 
Jan 95 
May 95 
Aug 95 
Jun 97 
Nov 96 
act 97 
Dee 97 

Dee 
Dec98 

*Taken verbatim from the Pan L NPDES Storm Water Perttut Apphcauon prepared by the King County Surface Water 
Management Divwon ( 1 YY2 1 
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THE EIGHT-STEP BMP PLANNING PROCESS DEVELOPED BY CHARLOTTE, NORTH CAROLINA 

Thus secuon summanzes the Part 2 storm water permtt application prepared by Charlotte. North Carolina. The 
discussIon does not mn-ror the planmng process described In thts manual. but rather presents a variation for 
muructpalrtles to consider. 

Step I - Develop Criteria to Evaluate Objective Attainment and Planning 

The table bclo~v. taken verbatim from the Charlotte. North Carolina. Part 2 storm waterpermit applicauon. summarizes 
the factors constdered In each of the Charlotte Storm Water Quality Management Program (SWQMIP) elements. The 
purpose of the table was to force full constderatton of both the pros and cons of each program element and to assist the 
city In determlmng the practlcabtlity of each measure in formulation of Its MJZP 

TABLE 2-17. BEST MANAGEMENT PRACTICE SCREENING CRITERIA* 

Totals I I I I I 

*Excerpted verbatim from the Part 2 Storm Water Permit Application prepared by Charlotte, North Carolina 
(1992) 

SteD 2 - Develop List of Possible Control Measures (BMP’s) 

There are almost an mfimte number of variations on programmatic, structural. and nonstructural BMPs. A candidate 
set of nearly 100 control measures. program elements, and other activities was developed through brainstorming 
sessions. A prelimmaq YXeenmg was done of these based on engineeringJudgement and knowledge of what measures 
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Case Studies Chapter Two 

were not remotely feasible. Candidate control measures and programs sur\riving this initial screen were subjected to 
a more formal conslderauon usmg the table in step I. 

SteD 3 - ADP~Y the Criteria to Screen the Measures 

The cntena were generally apphed (along with engineenng Judgement) to spotlight potential problems with the 
application of program elements. It uas consIdered too premature to require the use of certam structural BMPs, though 
a more formal techxucal conslderauon of specific design standards and incorporation into Charlotte design criteria was 
adopted as a program element. 

Sten 4 - Preliminarily Analne a Practical Set of Control Measures 

This shortened list was organized and analyzed to determme how each measure will function singularly and in 
conJuncuon with ether program elements and how and by whom these elements will be implemented. Another part 
of thus analysis IS to determme ranges of BMP application to allow for development of altemahve programs and to get 
,I ieel for cost sensltivlty where appropnate. 

SteD 5 - Estimate Overall Program Costs and Pollution Reduction Effectiveness 

In most cases. partxularly for nonstructural BMIPs. it was very difficult to assign polluuon reduction numbers without 
better data and mformatlon. In many cases II was mappropnate. Great care and engmeenng judgment must then be 
exerased. The steps generally were to: 

. Define such factors as the control measures. phases of implementation, ranges of implementatioq equipment, 
and locations as necessary to define the program as fully as possible; consider pllot applications and data 
monitoting feedback loops 

. Make first order estimates of program costs in each implementation stage or phase. 

. Realisucally allocate budgets to these programs over the first 5-year permit period and at ultimate 
development as appropnate. 

. Make first order estnnates of the program’s effectiveness by relying on the experience of other cities. 

Step 6 - Obtain Feedback and Revise Program Scope to Maximize Program Cost Effectiveness 

There is a need in any comprehensve program development to go back and look at the whole assembled puzzle after 
suitable examination of each of xs and after preliminaq coordination with the permit writer. Adjustments were 
made to the program scope Ale. 

SteD 7 - Describe Rc _ Responsibilities to Implement the Proeram 

After a preliminary; 5 ,V QMP strategy was formulated, preliminary roles or responsibilities for each program element 
were ldentied. The local orgamzational structure and current program responsibilities were considered. 
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Ster, 8 - Develotl Schedule for Implementation Control Program Including Management and Feedback LOODS 

The end result of this step IS the schedule and budget for program implementation. It was considered important to 
ci,aluate the success of the programs at evev step and build into each program ways to measure that success. This may 
bc through spectally deslgned feedback from the persons implementing the program. through data collection and 
rnonltortng. pubhc awareness polls. or other means. 
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EXAMPLE METHOD FOR SELECTING SOURCE CONTROL BMPs 

This section summarizes the Slale (11 C’alifornia Storm Wafer Besr Managemenr Practice Handbook 
f.tfwncipal). Storm Water Quality Task Force, March 1993. The discussion provides a step-by-step planning 
example on how to select potential source control BMPs for mclusion in a municipal Storm Water Management 
Program. It assumes that program goals and priorities and existing conditions (Steps l-3) have been identified. 
This example illustrates how source control BMPs may be selected using the Source Control Worksheet #I. 

Selection Procea 

The selectlon critena and the scoring s) stem below are similar to other selection processes developed around 
California. It is recommended. however. that the criteria andior the scoring be modified to suit the particular 
community. Modlficatlon of the tbllowslng selection process attributes may be consldered: 

. Criteria - Redetine some 01‘ the criteria or ad&subtract criteria 

I Scores - Modi@ the scoring to a simple +.O. and -. or I. 2. and 3. 

. Weighting - Group the crlterla Into tiers retlectlng their relative importance to specific SWMP goals. 
By multiplying the scores ot‘ the highest tier by some factor (e.g.. x2.), the tirst rier scores could be 
weighted more heavily than the others to reflect this importance. 

. Fatal flaw - Provide for some fatal flaw in scoring the BMPs (e.g., the BMP is illegal or its 
implementation is completely unacceptable to the public) that would make implementation impossible. 
Scoring a fatal flaw as a 0 is one way ofhighIig,hting the flaw. Any BMP scoring a 0 against a criterion 
would be eliminated from consideration. regardless of its overall ranking. 

Exam_olq 

In the following example. municipality Any-town, California is developing a Storm Water Management Program 
that includes an element for Residential/Commercial Activities. By following the steps below, the community 
uses Worksheet 1 to rank the BMPs according to their ability to meet the selection criteria. The worksheet shows 
the initial results of this hypothetical ranking. 

1. The selection process involves consideration of following: 

. Table 2-l 8. Application of BMPs to SWMP Program Elements 

. Discussion of selection criteria 

. Worksheet I 

. Source Control BLIPS. 
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Chapter Two Case Studies 

, -. A review ofTable 2-i 8 shows that for Residential/Commercial Activities. the storm water regulations require 
the SWMP to have an element addressing Roadway and Drainage Facility Maintenance. The program 
activity and element are listed at the top of Worksheet I. 

3 Looking across the Roadway and Drainage Facility Maintenance row in Table 3-l 8. two categories ofsource 
control BMPs apply. ,Viaterlal Use Control and Street/Storm Drain Maintenance. 

1 The Material Use Control category includes two types of BMPs. Housekeeping Practices and Safer 
Alternative Products. These are listed on Worksheet I. 

< 5zveral B%lPs are drscrlbed within each fact sheet. These are also listed on Worksheet I 

0. [;slng the ciscuss[on ot‘selectlon criteria. the BMPs are ranked against the selection criteria using the scale 
of I-C. 

- F-or the tirst BMP. Distribute Public Education Materials, the following scores are recorded: 
Meets Regulatory Requirements = 3. Public education meets the intent of the storm water regulations. 
El’fectiveness of Pollutant Removal = 2. Effectiveness oi‘source conrrol IS high: however. Insuticient data 
t’slst 10 support rhis claim. 
Pubiic Acceptance = 5. Anytown believes that the public education materials are available from other 
municipalities and agencies to serve as models or to purchase for use as is. 
implementable = 5. The existing department and staff may be used. and public education materials are 
available from other municipalities and agencies to serve as models or to purchase for use as is. 
Institutional Constraints = 4. To provide a consistent message to the public. Anytown must coordinate its 
public education program with the county, which already has in place a hazardous waste disposal program. 
The county has indicated that it will cooperate fully with An\Town to ensure [hat the public education 
rnaterlal IS consiswnt with the county’s program. 
Costs = 5. Given rhe avallabitity of materials to serve as models or to use directly, production should be 
relative!? inexpens1L.e. 

8. Addition of‘ the criteria scores across each roti produces a total score, which may be compared to the other 
totals. 

9. The process is continued for each of the source control BMP categories checked in Table 2-18. 

As a result of this evaluation. Anytown. California implemented all the BMPs in the Housekeeping Practices and 
Safer Alternative Products categories, as well as the maivtenance BMPs in the Street/Storm Drain Maintenance 
category. However, the scores for the other Street/Storm Drain Maintenance BMPs indicated that fiuther study 
was necessary before their implementation could be proposed. Anytown, California also found that storm drain 
rlushmg was not allo\red by the local sewer agency, so this fatal flaw removed this BMP from tier 
consideration. 

A Few Points to Remember 
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. Have several people or one of the storm water committees conduct the selection independently to get a 
broad perspective on the relative merits of each BMP and to help reach a consensus. 

. Keep the selection system as simple as possible and use best professional judgment to interpret and to 
conduct a reality check on the total scores. 

. Remember that differences of a few points in the total score are probably not significant. 

. Use the final rankings to plan and prioritize the SWMP. For example. those BMPs with the highest 
scores may be implemented in the first year of the NPDES permit. while low scoring BMPs may need 
more time to develop, relegattng their implementation to the fifth year or to further study. 

. Use the exerctse of working through this selection to provide the necessary data to promote the program 
to other departments. political leaders. regulatory agencies, and the public. 
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Case Studies Chapter Two 

TABLE 2-18. APPLICATION OF BMYs TO SWMI’ 1’14 
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.MAINE DEPARTMENT OF ENVIRONMENTAL PROTECTION BMP SELECTION MATRIX 

To address storm water and nonpomt source pollution control in areas of new development. the Maine Department of 
Environmental Protection (ME DEP) has developed a method to select BMPs. The method is based on the following 
Information: 

. Development land use type and size 

. Receiving water type (e.g.. estuary. wetland, river, or stream) 

. Watershed priority (either prlorlty or nonpriority) 

. Erosion and sediment control target or “level to achieve” 

. Storm water quality control target or “level lo achieve” 

. Erosion and sediment control optlons and “treatment level codes” 

. Storm water quality control target or “treatment level codes.” 

T’o implement the BMP selectlon method. ME DEP has developed a series of eight matrlces. There are two matrices for 
each receiving water type (estuary. wetland. river. and stream). One matrix is applied to development in designated priority 
iratersheds. and the other IS applied to development In nonpriority watersheds. A prlorlty watershed list has been developed 
bv ME DEP based on envlronmental sensltlvlty. local support for water quallv. and importance ot‘the watershed to the State. 
1.:xample matrlces for priority and nonprtorlty estuary watersheds are shown In Tables 2- I9 and Z-20. 
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TABLE Z-19. PRlOlUTY ESTUARY STORM WATER CONTROL MATRIX* 

Storm Water COntnls 
Emsioa and Erosion and Water Quality 

Land Use Category sediment Level . Sediment Level to 
to Achieve controls AdiitVe 

-ow Density Residenttal >2 I Erosion and I Buffer I 
acres per lot Sediment 1 

4igh Density Restdentral ~2 3 Erosion and 3 
acres per lot Sediment 2 

I 

Buffer I or 2 
Wet Pond 2 
lntiltration I or 2 
Created Wetland 2 

Buffer I 

Commercial 
~3 acres disturbed 

2 Erosion and 
Sediment 2 

2 

4 

Intensrve Use Open Space 
(e.g.. golf courses. nurseries) 

2 Erosion and 
Sediment 2 

5 

Multi-housmg Unns 2 Erosion and 
Sediment 2 

Industrial I Erosion and I 
<I acre disturbed Sediment I 

Industrial 1 Erosion and 2 
I-3 acres disturbed Sediment 1 

lndusnial 2 Erosion and 5 
>3 acres disturbed Sediment 2 

Buffer I or 2 
Infiltration I 
Swale I 

Buffer I or 2 
Infiltration 1 or 2 
Created Wetland 2 
Wet Pond 2 or 3 
Fertilizer Control I 
Shallow Impoundment I 

Buffer I or 2 
Fertilizer Control 1 
Pesticide Control 1 
Created Wetland 2 or 3 
Wet Pond 2 or 3 

Buffer I or 2 
Fertilizer Control I 
Pesticide Control 1 
Created Wetland 2 
Wet Pond 2 
Infiltration I or 2 

Buffer I 
Swale I 

Buffer 1 or 2 
Swale I 

Buffer I or 2 
Swale I 
Created Wetland 2 or 3 
Wet Pond 2 or 3 

*Taken verbatim from Storm Wafer Besr Management Practices -Second Dra). prepared by the Maine Department of 
Environmental Protection ( 1990) 
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Chapter Two Case Studies 

Storm Water Controls 

TABLE Z-20. NONPRIORITY ESTUARY STORM WATER CONTROL MATRIX* 

Erosion and Erosion and Water Quality 
Land Use Category Sediment Level Sediment Level to 

to Achieve Controls Acliieve 
Low Density Residential >2 I Erosion and I Buffer I 
acres per lot Sediment I 

High Density Residential (2 2 Erosion and Buffer I or 2 
acres per lot Sediment 2 Infiltration I 

Commercial I Erosion and I Buffer I 
0: I acre distributed Sediment I - 
Commercial I Erosion and Buffer 1 
I-? acres distributed Sediment I 

Commercial 1 Erosion and 
.a3 acres disturbed Sediment 2 

Buffer I or 2 
lntiltration I 
Swale I 
Shallow Impoundment I 

Buffrr I or I! 
Infiltration I or 2 
Fertilizer Control I 
Created Wetland 2 
Wet Pond 2 

Intensive Use Open Space 
(e.g.. golfcourses. nurseries) 

Erosion and 
Sediment 2 

Multi-housing Units 

Industrial 
<I acre disturbed 

Industrial 
I-3 acres disturbed 

Industrial 
‘*? acres disturbed 

2 Erosion and 2 
Sediment 2 

I Erosion and I 
Sediment I 

I Erosion and ? 

Sediment I 

2 Erosion and -I 
Sediment 2 

Buffer 1 or 2 
Infiltration I 

Buffer 1 
Swale I 

Buffer I or 2 
Swale 1 

Buffer I or 2 
Swale I or 1 
Created Wetland 2 or 3 
Wet Pond 2 or 3 

. Taken verbatim from Storm Water Best Management PracticesSecond Draft, prepared by the Maine Department 
of Environmental Protection ( 1990) 

Each matrix has two major components, which are broken down by land use type. The first is an erosion and sediment 
control “level to achieve.” and the second is a storm water quality “level to achieve.” The “level to echieve” for a given 
combination of land use and receiving water category is a relative, qualitative measure of the impact of storm runoff 
pollution. It ranges from 1 to 5. with I being the lowest impact and 5 being the greatest impact. For example, a multi- 
housing development proposed for a priority estuary watershed is given an erosion and sediment “level to achieve” of2 and 
a water quality “level to achieve” of 3. By comparison, a small residential development in the same priority watershed is 
given an erosion control “level to achieve” of I and a water quality “level to achieve” of I In all cases, the )1 levels to 
achieve” for priority watersheds are greater than or equal to those for nonpriorlty watersheds. 
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Case Studies Chapter Two 

TABLE 2-21. BMPs AND TREATMENT LEVEL CODES* 

BMPS Level of Trerrment 
Erosion and Sediment Control 

l One line of etoston control I 

. “~0 lines of erosion control 2 

i 1) vuffen 

I-- 
1 . : - 2 

l 200 teet 3 

Swales 

Shallow Impoundments 

lnfiltratron Systems 

* Single system 

. Multiple svstems 

Wet Ponds 

l Single pond system holdrng 2 5 Inches of runoff 

l Double pond system each pond holdrne: 2.5 Inches of runoff 

Created Wetlands 

l Single created wetland 

l Two created wetlands 

Street Cleanmg I 

Fertilizer Applicatron Control 1 

Pesticide Use Control I 

-ICC with Level Spreaders 1 

illowing land that is currentlv rmpervious to become a vegetative buffer I 

l . hen verbatim from Storm Waler Besr Management Pructtces-Second Drufr, prepared by the Maine Department of 
hvlronmenral Protection (1990) 

Eachmatrixalsoaddressesthetypesof t D ‘o: ‘t-at can be implemented for pollution control. ME DEP selected a number 
of BMPs and assigned each a “trv*~* I ,e” based on the expected level of pollutant removal. The “treatment level 
code” is a relative, qualitative p , ,..,qpd to indicate the relative pollutant removal expected born various BMPs, 
‘Treatment level codes” range :I L I J 3. with 1 providing the lowest level of control and 3 providing the grtatest level 
of control. The BMPs and therr r ent level codes are shown in Table 2-2 I. As indicated. various designs for each BMP 
are given different trea* s. :‘- ,odes. For example, a 50-foot buffer is given a treatment level code of 1, a 125foot buffer 
is given a treatment .’ ~c of 2. and a 200-foot buffer is given a treatment level code of 3. 

For a prqosed development to be approved, the sum of treatment level codes for the proposed BMPs must be greater than 
or equal to the “level to achieve.” For example, if a multi-housing unit development is proposed for a priority estuary 
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Chapter Two Case Studies 

(erosIon “level to achieve” of2 and water quality “level to achieve” of 3, the developer could implement erosion and sediment 
<ontrols (treatment level 2) and a combination ofa swale (treatment level I) and an infiltration system (treatment level 2). 
Additional combinations also could be Implemented as long as the total “treatment level” provided is greater than or equal 
to the total “level to achieve.” ME DEP has also recommended that at least one vegetative BMP be implemented unless the 
brte IS already 100 percent Impervious. The specified vegetative BMPs are buffers. grassed swales with level spreaders, and 
>wales 

IICs BMP se!ection system IS in its early stages of implementation. Its success will depend on the ability to establish “levels 
to achieve” that WIII adequately protect the water bodies in new developments. It wll also depend on the ability oftreatment 
level codes to quantify the effectiveness oithe Identified control measures. Thus. the system is a technology-based approach 
liar eroslon and sediment control. as hell as for storm water pollution control 

C‘urrentl>. this method IS outlined In a state-wide guidance document and is not a regulatory requirement. Municipal officials 
<an Incorporate this process at their dlscretlon tn subdivlsion regulations. This method of BMP selection requires extensive 
UP-front work to develoo the matrlces and BMP levels of treatment. Once these are developed. however, this method 
provides a simple and dlrect technoloq-based approach to BMP selection. It has tlexlbllity in terms of the range of BMPs 
[hat can be selected for g~\en ropes ot‘proposed development and given site constraints. 
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SANTA CLARA VALLEY, CALIFORNIA, NONPOINT SOURCE CONTROL PROGRAM BMP 
SCREENING AND SELECTION PROCEDURE 

Backeround 

In 1986. the San Francisco Regional Water Quality Control Board developed a Basm Plan for San Francisco Bay that 
nvolved regulatory activities to control point and nonpoint source discharges. This was the driving force behind initiating 

r-nta Clara Valley Nonpoint Source Control Program. This program involves a number of local governments and county 
uld is designed to address water quality problems in Lower South San Francisco Bay. In conducting this project, 

.cess that closely follows the process outlined in this manual was used. The 12 steps are as follows: 

. ‘rogram 

. LL 5 Existing Condttions 

. Conch ‘;eld Monitoring 

. Define Program Objectives 
?-velop Evaluation and Planning Criteria 

pile Inventory of Candidate Controls 
. \qp~y Criteria to Screen Candidate Controls 
. .\pply Professronal Judgment to Select a Practical set of Controls 
. Estimate Overall Program Cost and Effectiveness 
. Revise the Prevtously Defined Control Programs to Balance Cost, Effectiveness, and Other Factors 
. Describe the Roles of Various Agencies 
. Develop an Implementation Schedule. 

Development of the Nonpomt Source Control Plan began in 1986 and has continued through various stages to initial 
Implementation and preliminary assessment of effectiveness. 

Watershed DescriDtion 

Santa Clara County, which mcorporates the entire study area, is located at the southern end of San Francisco Bay (see Figure 
Z-5). The watershed % approxtmately 690 square miles and consists primarily ofthe relatively flat Santa Clara Valley. Land 
use in the watershed is approximately 30 percent residential, 5 percent industrial (predominantly light industry associated 
with high technology manufacturing), and 62 percent open space. Large cities, San Jose, Sunnyvale, and Santa Clat~, 
account for the maJority of urban areas in the watershed. 
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FIGURE 2-5. SANTA Cl.dt.4 Cow 
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Overview of Water Oualitv 

To characterize existing water quality In Lower South San Francisco Bay, a comprehensive monitoring program was 
undertaken. This program included hydrologic monitoring, wet and dry weather water quality monitoring, sediment 
monnormg. and biological momtonng. The monitoring was conducted primarily to determine the levels of toxic pollutants, 
such as heavy metals and pesticides. as well as nutrients and bacteria. Data obtained through this monitoring program were 
Incorporated Into data bases and used for developing computer models. Watershed loads were estimated tising the Storm 
Water Management Model (SWMM). which was calibrated to the observed data gathered in the monitoring program. The 
data were also used lo compare the relative contributions of point (e.g., waste water treatment plants) and nonpoint source 
pollution to the bay. 

Water qualie momtoring results indicated thar heavy metal concentrations In receiving waters increase during wet weather 
due :o contam.; ,jted runoff as well as resuspension of contaminated sediments. The metals primarily detected were 
cadmium. chrot;::. 1. copper, lead, nickel. and zinc. However. copper was the primary metal regularly detected at levels 
greater than the &I-‘..\ aquatic fife toxic crlterlon during wet weather. The criteria were only occasionally exceeded for 
cadmium. lead. and zinc. 41~0, durmg wet weather. hydrocarbons and pesticides were detected in approximately 25 percent 
ofthe samples collec~sd. :‘;e none was detected durmg dry weather. The limlted bacteria data gathered indicated increased 
‘eveIs (by a factor of about i 0) of fecal collfonn bacteria during wet weather as compared to dry weather conditions. 

.lurc 
:=nn baslb. 

Int and nonpomt source contributions to water quality problems in Lower South San Francisco Bay, the 
<howed that point sources account for approximately 98 percent ofthe nutrient load. However, nonpoint 

. 60 to 80 percent oi the load for metals and about 98 percent of the total suspended solids on a long- 

Management Prachcc’ Green& 

Because of the large size of the watershed and the variety of pollutants entering the Lower South San Francisco Bay, the 
emphasis of the nonpoint source pollution conaol program was on pollution prevention measures and nonstructural controls 
rhat could be implemented across municipal boundaries. Selection of appropriate pollurion controls was accomplished 
through a process conslstmg ofprellmmary screening followed by final control measure selection (see Figure 2-6). 

To screen the extensive list of potential pollution control practices, the program team first developed a list of important 
crlterla for the selected control measures. The criteria developed for this project were: 

. Pollutnnb Cootrolled: Emphasis is placed 011 controls for metali, pesticides, oil and grease. bacteria. and 

sediments. 

. Effectiveness: Each control measure should contribute enough toward the overall program pollution control to 

wanant its inciusion. 

. Relimbility/Sustain-ability: Control measures should be effeaive over an extended period of time and be able 

to be properly implemented over time. 

. Implementation Cost: Emphasis was placed on control measures with low planning, design, land acquisition, 
construction, and equipment acquisition costs. 

. Continuing Costs: Emphasis was placed on control measures with low operation, maintenance, repair, support 
service, and equipment replacement costs. 
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Chapter Two Case Studies 

• Equatability: Controls were evaluated regarding the degree to which costs and benefits would be considered to 
be equitably distributed. 

• Universality: Controls were evaluated in terms of how universally they would have to be applied to be effective. 
• Public Acceptability: Control measures were assessed on the expected response of agencies responsible for 

implementation. 
• Relationship to Regulatory Requirements: Control measures were evaluated on their consistency with existing 

and anticipated regulatory requirements. 
• Risk/Liability: Control measures were evaluated in terms of the risks or liabilities that may occur in 

implementation. 
• Environmental Implications: Control measures were evaluated regarding the positive and negative 

environmental impacts resulting from their use. 

Once the control measure criteria were listed and agreed upon. the project team developed a comprehensive list of potential 
control measures for implementation. The Inventory of potential control measures was developed through a review of 
technical literature and other nonpoint source control programs. In addition, technical and managerial personnel from other 
State agencies. county agencies, and city public works and planning agencies were interviewed. This review resulted in a 
list of more than 120 separate control measures to be screened. This initial list was developed to be comprehensive, and 
no consideration was given to the applicability of the measures. However, once the list had been developed, obviously 
Inappropriate control measures were eliminated. The control measures eliminated from the list at this step were primarily 
those designed to address specific situations that did not exist in the watershed. This initial screening reduced the list of 
potential pollution controls to 92 

This list of 92 control measures was then assessed qualitatively using the criteria developed earlier in the program. This was 
conducted by assigning each of the control measures a letter “grade” (A through F) for its ability to meet the criteria. Those 
measures receiving an “A” were viewed to meet all or a large number of the assessment criteria, while those receiving an 
“F” were viewed to meet none or very few of the assessment criteria In this way, each of the potential control measures was 
assigned to a category. The control measures that fell into the category of “F” were immediately eliminated from further 
consideration in the Santa Clara Valley watershed. 
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WAUKEGAN RIVER RESTORATION. LAKE COUNTY, ILLINOIS 

The Waukegan River/Ravine system IS the primary drainage for the urban areas of Waukegan. Significant point and 
nonpoint source discharges of storm water runoff create considerable water quality problems. Directly related to these water 
quality concerns are significant erosjon and slltatlon problems occurring in various areas of the river/ravine system. 

The Waukegan RiverRavIne main channel and tributaries are approximately 12.5 miles. The watershed. primarily in 
Waukegan. IS approximately 7.640 acres and receives storm water runoff f?o& point and ndnpoint discharges from an urban 
area with 80.000 residents. The rlver’ravme system has the highest population density (8.0 people per acre) of any river 
in Lake County. The Waukegan River discharges into Lake Michigan just east ofthe downtown area at a point 6,000 feet 
from the city’s fresh water Intake. 

The water quality problems identified are siltation. suspended sediments, pesticides. petroleum products, and solid waste. 
In addition. unstable stream channels result in severe bank erosion. and damaged sewer lines along the stream channel. 
Stream channel instablltn has already broken up small sewer lines that enter the main sewer (burled in the floodplain along 
the stream J. 

In response to these problems. a number of implementation activities have occurred. The Lake County Storm Water 
\?anagement CornmIssIon developed a model environmental storm water strate-ey and is implementing a nonpoint source 
pollutron awareness prolect. This strategy IS a watershed-based. multiobjective approach that considers all the environmental 
values associated with surface water rhis comprehensive strate9 includes a complete coordinated system addressing 
program operations, planning design. construction. finance, maintenance, and regulatiovs. In addition. the strategy addresses 
prevention. remedlatlon. and maintenance. 

A specific program to restore this area includes the restoration of urban streambanks through the development of technical 
and legal procedures for urban stream management and training of local government employees in the bioengineering 
techniques ofvegetative stream stabilization. Also, to improve water quality in the Waukegan River. an aerator was installed 
and an Illicit connectlon program is proposed. 

The purpose of the storm water pollution prevention awareness project is to increase the awareness of urban storm water 
pollution problems in Lake County, Illinois, through pollution prevention advertisements (e.g., messages, graphics, and 
photographs) on billboards. buses, and bus stops. The advertisements will address such urban runoff issues as gasoline spills 
on pavements, storm drains clogged by debris. sediment runoff from construction sites, erosion of urban stream banks, and 
runoff of phosphate detergents into storm drains. Preventive actions will include storm drain stenciling programs and 
recycling of motor oil. 

An intensive IO-year monitoring and evaluation program has been implemented to demonstrate and evaluate the 
effectiveness of the starry water best management practices (BMPs) implemented in the Waukegan River watershed. This 
monitoring effort focuses on the impacts of the storm water pollution control program on urban fisheries and stream habitat. 
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LINCOLN CREEK SUBWATERSHED. MILWAUKEE, WISCONSIN 

Identificam of Water Oualitv Probb 

Physical Setting 

Lincoln Creek IS a 9 mile high gradient warm water stream In the Milwaukee River South Watershed. The Milwaukee River 
drams into Lake Michigan. The creek’s drainage area. the City of Milwaukee, is mostly urbanized. 

Land 

Lincoln Creek is the largest urban subwatershed in the Milwaukee River South Watershed, draining 12.600 acres. This 
subwatershed is entirely urban, although there are large areas of recreational and open space land, including a U.S. Army 
u-act the State’s Havenwoods Forest Preserve and Nature Center, the Milwaukee County Lincoln Creek Parkway, and golf 
courses and municipal parks. 

Resldentlal lands dommate the subwatershed. High density residential areas cover 35 percent of the subwatershed and 
multlfamlly restdentlal areas cover an addttlonal I5 percent. Industrial areas cover I2 percent and commercial areas 7 
percent of the subwatershed. Most oithe subwatershed is contained within the city of Milwaukee. However, a small portion 
IS contamed within the city of Glendale and Includes primartly industrial and multifamily land uses. 

Proiect Area S& 

The Lincoln Creek drainage area IS about 20 square miles (12,600 acres), and the entire area is urbanized. The breakdown 
for some of the land uses is htgh denstty resldenttal(35%), multifamily residential (I 5%), industrial (I 5%), and commercial 
(7%). 

critical Ares 

Critical land uses were ldentlfied usmg the Source Loading and Management Model (SLAh4M). Critical areas were those 
that had the highest annual loads of sediment and lead. Lead was considered an indicator for other toxic pollutants. High 
density residential. industrial, multtfamtly residential. and commercial land uses contributed most of the sediment and lead 
loads. The Lincoln Creek drainage area was the most important source of toxic pollutants in the Milwaukee South 
Watershed. There are 24,000 feet of eroding streambank, which produces about 430 tons of sediment each year. 
Construction sites are another critical source of sediments. 

Water Resource Condition 

The lower portion of Lincoln Creek has the potential to support a warm water sport fishery, while the upper portions have 
the potential to support a warm water forage fishery. All sections of the creek have the potential to support partial body 
contact water recreation. 

However, none of the potential uses of the creek are king attained. Recent surveys of the creek have found it to be highly 
degraded. Only two fish species (fathead mmnow and sunfish) were found in the middle portions of the creek in 1992 and 
both species are pollutant tolerant. Lincoln Creek should support a diverse fish community of at least 15 fish species. 

Lincoln Creek is almost entirely channel&d. with the chtiel alternating between concrete and earthen sections. Channel 
modifications and frequent high storm water flows contribute to the low biological activity observed in the creek. 
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Leveis of petroleum aromatic hydrocarbons (PAHs), heavy metals. fecal colifonn and suspended solids. and other pollutants 
Increase significantly during runoff events. Some pollutants. like PAHs. reach levels high enough to exceed water quality 
<tandards. Based on EPA crlterla. the bottom sediments are moderately or heavily polluted with heavy metals and PAHs. 

irajish tissue is highly contaminated W&I PAHs. Mortality was observed in fathead minnows exposed lo Lincoln Creek 
water ior more than 15 days. Traditional acute and chronic bioassays did not indicate any toxicity. 

Problems in zhe creek are caused by poor habitat. increased flows, and high levels of pollutant loading 

BMPs. such as wet detention basins. are proposed in the priority watershed plan to address these problems 

Storm water pollutton control obJectIves for Lmcoln Creek Include: 

! Restore the forage and span fish communities by improving the habltat and water qualit? 

-I 
-. Improve the recreational uses 

7 Reduce the loadings of pollutants to the Milwaukee River and Lake Michigan. 

Watershed Plan 

The lmplementatron plan for Lincoln Creek is part of the Milwaukee River South Priority Watershed Plan, which was 
Implemented in 199 I. 

One of the recommendations in the watershed plan has been implemented---the preparation of a storm water management 
plan. The storm water management plan provides detailed information about the management alternatives for Lincoln Creek. 
Critical land uses are identified by sewershed instead of the whole drainage area. A major effort is put into determining the 
feasibility of installing the stn~ctural practices recommended in the watershed plan and locating sites for installing the wet 
detention basins. 

Inventory Results 

Existing urban land uses, future urban land use, construction sites, and eroding streambanks were the urban sources of 
pollutants evaluared during the preparation of the priority watershed plan. The inventory of the urban land uses was designed 
to quantify the acres and the development characteristics of each land use. Existing land use categories were delineated on 
1” = 400’ scale, aerial photographs were digitized, quantified, and mapped by the Southeastern Wisconsin Regional Planning 
Commission. 

Annual pollutant loadings of sediment, phosphorus, and lead were calculated for existing and planned land uses by running 
SLAMM. Input parameters for SLAMM included the acres of each land use and the development characteristics, such as 
the percent connect&less. SLAMM was also used to evaluate the effectiveness ofdifferent BMPs on the existing and future 
urban areas. 

Lincoln Creek receives an annual lead loading of about 8.000 pounds. Major land uses contributing to the elevated lead 
levels are: high density residential (33%), industrial (32%), multifamily residential (l4%), and commercial (14%). Future 
development could increase lead loads by 21 percent. These same land uses also contribute relatively large amounts of other 
toxicants, such as PAHs and heavy metals. 
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Runoff from construction sites and streambank erosion annually contribute about 6,500 tons of sediment to the stream. 
Sediment loads are expected to decrease as the remaining planned areas are developed. 

Storm water flows have adverse effects on the creek. High flows cause flooding, bottom scour, and streambank erosion. 
The Milwaukee Metropolitan Sewage District is evaluating alternative measures for reducing flows in the creek. 

Pollutant Reduction Goals 

Pollutant reduction goals were based on the needs of the stream. A different approach was taken to establish the reduction 
goals for each type of problem. 

Sediment and Phosohorus 

An overall 50 percent reduction In the existing sediment loading is needed to improve the habitat in the creek. 
Implementation of the storm water pollution control program should reduce the sediment load from construction sites by 
about 75 percent. 

A high reduction of phosphorus (50 % to 70%) is needed to reduce the excessive aquatic plant growth in the Milwaukee 
Ri\er and reduce the threat to Lake Xllchlgan. 

Storm Water Pollutanb 

Lead is being used as an Indicator pollutant for the other toxic pollutants. Although the State of Wisconsin does not currently 
use numeric effluent limits to regulate storm water, the pollutant reduction goals for lead were based on meeting the chronic 
toxicity standards in the Wisconsin Administrative Code. The average annual concentration of total lead in the Milwaukee 
River exceeds the chronic toxicity standard by 50 percent for surface waters. The proposed pollutant load reduction goal 
for lead in Lincoln Creek is 50 percent. 

By combmmg the output of SLAMM with a Probabilistic Dilution Model for the creek, the frequency with which the chronic 
toxlclty standard for a number of pollutants is exceeded in Lincoln Creek. The models will assist in determining the amount 
of reduction needed to significantly lower the probability of exceeding the chronic toxicity standards. The Probabilistic 
Dilution Model was developed by the EPA and is a good technique for estimating the amount of pollutant reduction needed. 

Stream Flow 

Specific goals will be established by the Milwaukee Sewage District; however, there are three basic hydrologic goals that 
must be considered. 

I. Maintain basetlow in the creek as much as possible, 

2. Reduce stream flows to prevent streambank erosion and bottom scour. 

3. Maintain peak flow discharge for 2-year 24-hour storm at predevelopment conditions. 

Bottom Sedim 

Bottom sediments are heavily polluted. Although a specific reduction goal has not been determined for the bottom 
sediments. the watershed project has a goal of reducing the levels of pollutant in the bottom sediments. 
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&Management Practices 

BMPs are those practices Identified in the Wisconsin Administrative Code and are referenced in the Milwaukee River South 
Watershed Plan to be the most cost-effectrve controls for storm water pollutants. SLAMM was used to evaluate the 
effecuveness of wer detentlon basins. mfiltratlon devices. street sweeping, and roof top disconnection for both existing and 
future urban areas. Pollurlon prevenrton measures were also suggested for controlling construction site erosion and 
streambank eroslon. 

Following is a list of BMPs proposed m the storm water management plan. 

Best Manaeement Practice 

CrItIcal Area Stabiliwtlon 

Grade Stabilization Structure 

Shoreline and Streambank StablltLarlon 

State Cost-Share Rate 

70% 

70% 

70% 

Shoreline Buffers 70% 

Wetland Restoration 70% 

Siructural C’rban Practice 

Street Sweeping 

7056 

50% 

A high level of control is needed to achieve the pollutant reduction goal for lead. All of the critical land uses in established 
areas would have to be controlled with structural practices, such as wet detention basins or other structural practices. 

About 90 one-acre wef detention basins will be needed to treat all the critical land uses in Lincoln Creak. Street sweeping 
could be used as an interim practice before all the struch~ral practices are built. About 14,000 curb miles of streets would 
need accelerated sweeping schedules. Twelve one-acre ponds would be needed to treat all the land uses in the planned areas. 

Using structural pracnces In the existing and planned areas would also achieve the pollutant reduction goal for sediment. 
However, the watershed plan also recommends the implementation of constructlon site erosion and streambank protection 
practices. These practice? ~111 provide greater than 50 percent reduction before the strucrural practices are c~mpleled. 

The watershed plan assumes that an effective construction erosion program will be in place for the cities to obtain cost-share 
dollars. Erosion control practices standards and applicability criteria should be consistent with those set forth in the 
Wisconsrn Cor~~rn~crron Site Best Munugement Practice Handbook (DNR. 1989). Cities in the Lincoln Creek drainage 
area are required to effectively administer and enforce their existing ordinances. 

Control of streambank erosion will require a combination of streambank protection practices. The Cities of Milwaukee and 
Glendale plan to control peak flo& to help protect their streambanks. The Milwaukee Metropolitan Sewage District is 
preparing a comprehensive stream corridor management approach for Lincoln Creek. The approach will consider flow 
reduction. alternative approaches for stabilizing eroding streambanks. and rehabilitation of the concrete stream sections. 

Construction on the scream corridor will have the most impact on the quality of Lincoln Creek in the near future. Monitoring 
the proposed project will document the effectiveness of improving the stream corridor. ‘The changes should occur OV~T the 
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nexr j \em. while orher pracrlces will rake longer to bring about significant changes In the water qualiv ofthe creek. Urban 
?ducaIlon IS aiso a practice recommenaed in rhe watershed plan. 

lnstltutional Roles and . . . Rwnstbh beg 

Wisconsin Department of Natural Resources 

The N’lsconsm Department ofNatural Resources (WDNR) will have both admmlstraflve and momtormg responsibilities 
r’or rhe Lincoln Creek Evaluauon Monuormg ProJm. The administrative role is defined as part of the Depamnent’s role in 
the U’lsconsm Water Pollution Xbaremenr Program. 

AdmlnlstrattQn 

Idmmlsnatlon oithe prolect began bv rollowmg a selection process. AAer the project was selected. WDNR worked with 
Wlsconsm Department of.Aqlculture Trade and Consumer Protecnon. the cmes. and counties 10 prepare a watershed plan. 
;mplemencarlon oi the plan IS nased on the guidance In the plan. 

me Department IS working with the Cities ot &Illwaukee and Glendale to develop cost-share agreements for the practices 
recommended In the plan. Grant requests wll be reviewed by the Department. Interprerauon oi the State statutes, 
3dmlnlstratlve rules. and watershed plans IS provided by the Department. 

Fmanclal SUD~M 

Financial support for implementation of watershed projects is provided by local assistance agreements and a nonpoint source 
grant agreement. The cost of implementmg all rural and urban practices in the Milwaukee River South Watershed Project 
IS between 589.000.000 and S159.000.000. The State share is about S18,000,000. Installation of the structural practices 
In exlsring and future areas in Lincoln Creek WIII cost betwam S36,000,000 and S74,OOO.OOO. The State share of this cost 
IS about SS.OOO.OOO. Total cost of street sweeping each year would be about 5350,000. Development of storm water 
management plans for Lincoln Creek cost about S1.000,OOO. Most of the cost for the implementation of the watdwd plan 
IS for the structural practices. State funds are available to cover the State’s share of the cost. 

Protect EvaI- 

Project evaluation will involve the collection. analysis, and reponing of information needed to track the p’ogre~~ of the 
project. The catrgories of evaluation include administrative accomplishments, pollutant reduction, and water quality 
~ITI~KIVC~CII~S. The bd units of government will report annually on the progress of core and segmented program aaivities. 
Information till ti be provided on fmancial expenditures and time spent on project ~ihk. 

ThC&” ..A provide technical assistance to the local units of government on the design and application of BMPs. 

Monitoring Reqxmsibilitics 

Fish. habitat and macroinvenebrate sampling will be the responsibility ofthe Depamnent. Field wark will be done by- 
supervised by the Department’s Bureau of Research. 

Final Draft 2-74 September lo,1997 

0009978



Chapter Two Case Studies 

Stakeholders 

Local Units of Government 

Each local umt of government ~111 have a number of responslbllitles for the core and segmented programs. 

University of Wisconsin Extension 

.tiea extenston agents ~111 provide support 111 developing and conducting a public lnformatlon and education program. 

Ylilwaukee Xletropolitan Sewage District 

Sewage dlstncts have all the pnvlleges and responsibilities of c;tles. villages. and counnes when participat@g in the 
program. 

Landowners and Land Operators 

In some sltuatlons. private landowners ~111 install practices on their property. 

L’nited States Geological Survey 

All of the chermcal and physical morutormg ~111 be the responslblhty of the U.S. Geologlcai Survey (USGS). Peter 
Hughes will be the prolect manager for the USGS. 

September 10.1997 Final Draft 

0009979



REFERENCES 

Bmder, N.G. 1996. ,VmJersqy Fundrng Statlrr. Proc. Wet Weather Flow Control Semm., New Jersey Water Environ. 
Assoc., Newark. NJ. 

Botts. 1.. Allard. L.. and Wheeler. J. 1996. Slrucrural Best Management Practtces.for Storm waler Pollution Control 
ut Industrial facrlihes Proc. WATERSHED 1996 MOVING AHEAD TOGETHER: Tech. Conf. Expo., 
Baltunore. .MD. Water Environ. Fed.. 501 

Camp, Dresser & McKee et al. 1993. Cufl$ornra Storm Water Best Management Practtce Handbook (Municipal). 
Califorrua State Water Quahty Board. 

City of Charlotte. North Caroltna. 1992. Parr .? ,C’PDES Storm Water Permlf Appiicarlon 

City of Seattle. Washmgton. 1992. Parr 2 .VPDES Storm Water Pennrr Applicanon. 

City oi Vlrgmla Beach. L’ugmla. 1992. Purr 2 .‘VPDES Sronn Water Permit .4ppllcarlon 

Dr~scoll. E.D . P.E Shelley. and E.W Strecker. 1989. Poilutanr Loadmgs and lmpacrs from HIghway Storm Water 
Rltno$ \icLean, VA: Federal HIghway Admunstranon. Office of Englneenng and Hlghway Operations Research 
and Development. 

Dnver, N.E.. and G.D. Tasker. 1990. Techniques for Esnmation of Storm-Runof Loads, Foiumes, and Selected 
Conshhrent Concentra*:orls in L!rban Warersheds in rhe L’nited Slates. Denver, CO: U.S. Geological Survey. 
Open-File Report 88-19 I, Water Supply Paper #2363. 

Freeman, W and Fox, J. 1995. .dLA IV.4 T .4 Spanal1.v .4llocated Watershed Model for .4pproxzmanng Stream, Sediment, 
and Pollutant Flows In Hawau. L’Scl Envuonmental Management, Volume 19, 30. 4. pp. 567-577. 

Her&m. T. and !vlayer. J. 1% 396 Frnanclng .Vanonal Estuan: Program Comprehensive Conservatzon and Management 
Plan: How IO Idenh-fr, and lmplemenr Altemanve and.Financutg. Proc. WATERSHED 1996 MOVING AHEAD 
TOGETHER: Tech. Coni. Expo.. Balnmore. MD. Water Envuon. Fed., 501 

King County Surface Water Management Divlslon. 1992. Part 2 NPDES Storm Water Permu Application. 

Intergovernmental Task Force on Morntonng Water Quality. 1995. The Strategy for lmprovlng Water-Quality 
Monitonng rn the C/ruled States. 

Lincoln Creek Subwatershed. Milwaukee. Wisconsin--A Case Study. 

,Maine Department of Envuonmental Protection, 1990. Storm Water Best Management Practices--Second Draji. 
December 

Pitt. Robert. 1989. SL4M,%f S-Source Loadlng and ilfunagement Model .-ln Urban Nonpoint Source Water Quality 
Model, Volume I: Model Development and Summary. University of Alabama at Birmingham. 

Prince George’s County, Y-land. 1992. Part 2 NPDES Storm Water Permlr Application. 

Final Draft 2-76 September lo,1997 

0009980



Chapter Two References 

%hueler. T. 1987. Controlllnq L’rhan Runof .4 Manual for Plannrng and Deslgnmg L/iban BMPs. Metropolitan 
Washington Counctl of Governments. 

schueler. T. 1994. The Stream Prorecrron Approach. Metropolitan Washmgton Counctl of Governments. 

Smgells. N.D. 1996. Financmg Prlorlns IVatershed ProJects wuh the State Revolving Fund. Proc. WATERSHED 1996 
MOVING AHEAD TOGETHER: Tech. Conf. Expo., Baltimore, MD. Water Environ. Fed., 501 

l-asker. G.D.. and N.E. Dnver. 1988. ‘v’atlonwrde Regression Models for Predictmg Urban Runof Water Quality at 
L’nmonrtored S~rcs. \Vater Res. Bull. ?4( 5): 109 1- 1 10 1. 

Terrene Institute. 1992. Orclsronmakrr’s Storm Water Handbook 

I- S. EPA. 1982. H\,droioyrcol Slmularron Program-Fortran (HSPF). EPA 600-3-82-046 

I S. EPA. 1983. Results or rhe .vurzonwrde L’rban RunqfProgrom, Volume 1, Final Report. Water Planning Division, 
Washingron. DC. OCLC I6766955 

I,’ S. EP.4. 198;a.. Office oi\S’ater Regulations and Standards. Settrng Pnonnes. The k’qj to Xonpomt Source Control. 
PB88-243951 

C.S. EPA. 1987b. Office of \i’ater. Conrrolllng Nonpoint Source Pollution: A Guide. PB 93-234292. 

U S. EPA. 1988. Storm Water .lfanagement Model (SWMM) Version 4, Part .4: tiser’s Manual. EPA 600-3881-OOlA. 

L’.S. EPA. 1989. Rapld Bloassessment Protocolsfor Use In Streams and Rivers. EPA 440-4-89-001 

I S. EPA I99 I. Guidance .\lanuul fbr the Preparation ofPart I of the (1’PDE.Y Permit Applicationsfor Dficharges 
/iom Munlclpal Separate Storm SCwer Systems. EPA 505-9-9 I-003A. 

U.S. EPA. 1992a. Guidance .\tanual.for the Preparanon ofPart 2 of the !vPDES Permit Appiicatrons for Discharges 
-from Munlcrpal Separate Sfonn Sewer Svstems. EPA 833-B-92-002. 

U.S. EPA. 1992b., Ofice of Water. Compendium of Watershed-Scale ModeLr for TMDL Development. EPA841-R-92- 
002. 

U.S. EPA. 1993a. Office of Research and Development. Urban Ru~offPollution Prevention and Control Planning. 
EPA 625-R-93-004. 

C.S. EPA. 1993b. Gurdance$or Specrfiing Management Measures for Sour/es of Non Point Pollution in Gmstai 
Waters. EPA 840-B-92-002 

C.S. EPA. 1993~. Storm If’ater .tlanagement Model (SWMM) for Microcomputer. PB 95-504577. 

Waukegan River Restoration. Lake County, Illinois-A Case Study. 

1~khri. Thomas. Developmg the Watershed Plan. U.S. Department of Agnculture/Soil Conservation Service. 

September 10. 1997 2-77 Final Draft 

0009981



REFERENCES 

LL’estem hquattcs. inc.. and Sonh Carolma Dlvlslon of Envuonmental Management. ,%rth Carolina’s Whole Basin 
4pproach IO Water Quailn .~(unuqement Program Descrtptlon (Drqft). 

LL’ksconsm Deparunent oiX;arural Resources. 1989. II’isconstn Consrructlon Site Best Managemenr Practice Handbook. 

Woodward-Clyde Consultants. 1992. Sunta Clara Valley Nonpotnt Source Control Program: Annual Report. 

Woodward-Clyde Consultants. 199 I Sunfa Clara b’alley ,Vonpornt Source Control Program: Storm Water 
Ilanagement Plan tDrutt/ 

LVoodward-Clyde Consultanu 1990 I rhun rurgetrng and BMP Selectron. an injbrmatton and Guidance Manualfor 
Stute .XP.S Program butt Enqlnrrrs and .~lanagers. Final Report. 

\‘u. S L. 1993 Storm Ir’L~:,*r \fawqr~mrnt /or Transportanon Fhcrlltres. Xatlonal Cooperattve Highway Research 
Program Synthesis ot. H1ghv.a); Practice 17-I. Transportanon Research Board. Natronal Research Council. 

Final Draft 2-78 September lo,1997 

0009982



CHAPTER 3 
GUIDANCE ON COMPLETING ADMINISTRATIVE REQUIREMENTS 

INTRODUCTION 

Chapters 1; and 2 summarized the municipal storm water management program regulatory requirements and guidance 
for municipal officials to rank storm water management activities for maximum cost effectiveness. This chapter 
discusses the administrative requirements of a municipal storm water management program. These requirements 
include public Information and participation campaigns. fiscal resources. and annual assessment reports. 

Public information and public participation programs are essential to the Implementation of an effective municipal 
storm water management program. The key points to consider in developing this component of the program include 
creating appropriate goals and objectives, targeting the proper audience. explaining and selling the program to the 
audience and having the necessary equipment and staff for proper program implementation. The availability of fiscal 
resources IS another essential component of municipal storm water management programs. Several funding options 
are available to municipalities, local funding mechanisms. matching fund programs. and grant programs. In addition, 
to implement an effective program. an assessment of the program must be developed annually and submitted to the 
permitting authority. This assessment allows the permitting authority and municipality to critique the effectiveness 
of the program and to make any necessary changes 

PUBLIC INFORMATION CAMPAIGNS 

Developing Goals and Objectives 

The program’s goals and objectives will form the framework for developing public information and participation 
efforts Program goals are usually general and should include the essence of a program’s purpose. They should also 
include some measure of the expected outcome. An example goal might be “to protect our watershed by linking and 
supporting citizens and organizations that are working locally for protection of wetlands and water quality.” 

Objectives are more specific and should identify actions or activities to be taken at the program-operations level. They 
focus the broad vision of the goal to something that can he accomplished through organizational resources. An 
example of an objectives “to publish and distribute four 12 to 16-page wetland journals by June 1, 1994.” 

To accomplish these goals and objectives, everyone involved in the program must be given the opportunity to 
participate and contribute and agree on the ideas. To ensure cooperation, the benefits should be explained. Otherwise, 
goals and objectives will not be important to the staff and will not be considered seriously when implementing the 
program. Also, because people may interpret goals differently, it is essential to develop the goals and objectives jointly 
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with the staff through a meeting or other forum that is appropriate in your organization and to make sure that everyone 
understands them. 

Identifying the Target Audience 

When developing a public education campaign, it is critical to identify the target audiences and develop materials 
accordingly. Target audiences are groups that have common characteristics, such as age. culture. socioeconomic 
background, language, and the educational level of the community or watershed. Learning more about the target 
audience will assist the staff in developing an effective outreach program. To reach the target audience, you must know 
specifically who it comprises and what common traits they share. This involves breaking groups down into subgroups 
that exhibit similar characteristics or traits. For example, construction contractors who are likely to have projects 
within your municipality or residents who change their own oil can be targeted Some likely target audiences include: 

• Members of industrial categories (e. g., landfills) 
• Developers 
• Construction contractors 
• Auto repair station owners 
• Environmental groups. (e.g., Adopt-a-Stream. local chapters of Sierra Club, Audubon Society) 
• Community groups (e.g., churches, Boy and Girl Scouts, Jaycees, 
• Non-English speaking residents 
• Outdoor recreation groups (fishermen, garden clubs) 
• Homeowners 
• Students 
• Legislators, other programs and agencies. 

Identifying and learning about target audiences allows messages and programs to be developed in a way that will reach 
and influence these subgroups. The following contacts can provide more information about the target audiences in your 
community: 

• of Commerce for information on the interests of local business people and what types of 
interests are most useful to them 

• Other government agencies that interact with groups similar to those you will target (e.g., planning 
department for a list of construction contractors who have received building permits or an economic 
development department to learn about certain industries) 

• Tax records or zoning records to find industrial and commercial facilities 
• Wastewater treatment plants for a list of industry types. facility sizes. and potential pollutant sources 
• Board of Education to Identify ongoing school programs and methods for contributing to school programs 

and curricula 

• Libraries to find local and State magazines and newsletters directed at specific audiences (e.g., 
environmental and outdoor recreation topics) 
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. Agency public lnfomlatlon and professional tisoclatlons 

“Sellin&’ the Storm Water Program 

Educating the publtc about a new regulatory program and gettmg them Involved with its implementation are among 
the most Important factors for ensurmg program success Issues such as regulatov deadlines and implementation 
procedures all depend on educating both the regulated commum~ and the public at large. A key element of the 
mumclpal storm \vater management program IS to help cornmumtles understand the Importance of the storm water 
program and cttlzens’ pamclpatlon In tmprok’lng water qualit? 

LC’hen creating public outreach rnatcnals. the storm water management program goals must be clearly communicated 
,md the unpot-tance ofaccompllshmg these goals explained. Thus IS especially true In cases I+ here mumcipalities intend 
IO Impose a utility fee for the storm water program. Mumclpalltles may encounter opposition to a new fee if the 
benetits of the program are 1101 understood In such cases. It IS Important to obtam public and poht~al support for the 
program through education 

OIIC’ of the biggest polItIcal obstacles Ihat rnumclpalltles iace IS that Ihe Impacts of polluted storm water runoff may 
1101 bc obi.lous For example. ;I irater body that has been overloaded \\Ith sediment from an upstream construction 
actlvny may !ooJc tine to the casual obsemer when. m fact. the fish and plant life has been harmed sigmficantly. Once 
dn awareness of both the sources and Impacts of water pollution IS created. educational programs can be developed to 
motivate the public to effect posltlve changes In their daily activities, thereby reducing the addition of pollutants to 
recelvmg waters. 

Information intended to educate the target audience should include solutions as well as explanations of the issues. 
Simply prot’lding people with mformatlon may not make them change their attitudes and rarely makes them change 
iheIr beha\,lor. People need to know more about the solutions and actlon that they can take. Education efforts. 
therefore. should present the reasons why the program IS Important and focus on actions that citizens and businesses 
can take to prevent Increases m polluhon of storm water. Examples of successful outreach materials that provide 
InformatIon and soluuons are tncluded at the end of this chapter. 

Developing Outreach Materials 

Spec~!ic education activiues can Include disseminating information through flyers included in residential utility bills; 
Interacuve methods. such as workshops: open houses at industrial facilities: school cunicula materials; or talks or slide 
shows for schools and commumty groups. Whichever activities you use, cotiunication should strive to be interactive 
and allow for feedback to those implementing the program, For example, written materials become interactive when 
a telephone number to receive further information is provided. Keeptng track of the nwnber of callers and the 
questions they have also provides a way to judge the effectiveness of the materials. Some examples of communication 
methods that can be used to publicize public involvement are given in the following list: 

l TV public sen-ice announcement 

- TV news stop 
- Radio public service announcement 

. “Freebies (i.e., bumper stickers, magnets) 
l T-shirts, hats. etc. 

9 Workshops 
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9 Radio news story 
l Nelvspaper advertisement 
. Yewsletter 
l Fact sheet 

. Pamphlet 
l Storm drain stencils (e.g.. “Dump No 

Waste. Drams To Lake”) 
. \lagazlnes 
. 4lagazlne adverusement 
. ?Jagazine arucle 
l BIllboard 

l Commumty meetmgs 

. Church meetmgs 

. School meetings 
9 One-on-one personal contact 
. “Event” days 
. Opinion leaders (i.e.. community leaders. parents, 

teachers) 
l Fairs 
* Ltbranes 
* Books 
l Transn cards ( 1 e In buses) 

Table j-1 presenls posltli’e and negatll-e charactensucs of se\,eral outreach options. 

llanv outreach mate&s already cxyIst that YOU may borrow Ideas from or incorporate directly into your storm water 
management program. One pa&ularly good so&e of pubhc education mater& IS a guidance manual entitled, 
C’rban Runof,ifanagement Informatron Educatron Products. developed by EPA Region 5, Waler Divlslon, and EPA 
Office of Wastexrter Enforcement and Compliance, February, 1993. This document describes specific materials 
(booklets, books, bumper stickers. catalogs, citizen action guides. computer software. fact sheets. handbooks, 
newsletters. pamphlets, posters, slide shows. student acuklues. and videos) and how to obtam them. It is available from 
the EPA Office of Water Resources Center. (202) 260-7 186. 

Outreach rnatenals should use clear. concrete language and, \ihere possible. mcorporate graphics. The goal is to 
design effecu1.e mater& that people pay attenuon to. remember, and use. Effecuve mater& should persuade people 
10 behave In a more emlronmentally fnendly manner and to mtluence others to do the same. The Ideas discussed 
below should help you create Interesting mater& that wtll attract public attenuon. encourage community action, and 
ultimately make a positive Impact on en\lronmentai condluons m your area 

When crafting outreach mater&, remember to use concrete language that helps people to understand visualize, and 
remember Information. Here are some ups: 

. Do not use jargon or technical. scientific language. 

. Use anecdotes and examples. Tell a story to draw you reader in and to add more “human intetxst.” 

. Use analogtes 

. Use descriptive adjectives and adverbs 

. Use active verbs 
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. Try to vtsualtze vvhar v’ou are saymg 

. Use graphics to tllustrate and htghlight what you are savmg 

. Descnbe consequences oiactton (or no actton) In terms of an mdtv,tduai. famtlv. or business rather than 
using a broader term. such as “the public.” 

The format and layout of the matcnals vr-III also influence the readers reaction IO the information. Materials should 
be designed to help the reader find tnformatton quickly and easrlv. An audience that is confused or overwhelmed will 
be less Itkelv IO read and rcmembcr the message of the materials Even though you mav have manv rmportant points 
to make. tn. IO avotd crovr,ded pages vvtth small Qpe and little whtte space Important mformatton can be highlighted 
by ustng bullets. boses. stde-bars. or shading to highlight it. For example. stde-bars vvtth the following heads will 
capture the reader’s attentton “Thrngs You Can Do To Help” or “Where to Get More Informalton ” An appealing 
layout and easyto-read tvpe ~111 greatlv tncrease the chances that vour matenals wtll be read Specral type fonts, bold, 
1ta11cs. or colors can be used for t~tlcs. hcadtngs. or. occastonallv. extra emphasis. A medtum-vvetght type that is large 
enough. usually IO point and ab0v.e. IS more eastly read. Selected examples of outreach rnatenals that are easy to read 
xc tncluded at the end oi thts chapter 

Graphtcs can enhance the program matcnals bv captunng attcntlon and prov-tding a simple vxual pxture of important 
lnformauon. A good rule of thumb IS IO keep graphrcs simple and portray unages that the reader shah remember. For 
txample. to tnfluence people to dispose of hazardous waste properly. a person pounng 011 down the storm sewer should 
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Media Format 

4e\vsletters 

k’ldeotape 

?ubllc Senlce 
Announcements 

Mass Media 

Presentauons 

Exhibits 

Freebies (i.e., bumper 
suckers. buttons, magnets. 
hats. etc.) 

TABLE 3-l. CHARACTERISTICS OF SELECWD MEDIA 

Channel Pros cons 

Mall. handout Can reach a large audience Pnnting/mailing is costly 

Can be more techrucal Stafftime 

Passive, not participatory 

Workshops Can reach a large audience Relatrvely expensive 

Mall Visuallv pleasing Must be done well 

Cable TV More paruclpatoq 

Can show behavtor 

TV 

Radio 

Free 

Can reach a large audience 

Can target audience 

Sometimes aired at night 

Competition for air time 

Ven passive 

Dlflicult to evaluate 

TV 

Radio 

Newspapers 

Workshops 

Conferences 

Group meetmgs 

Libranes 

MillIS 

Fairs 

Fairs 

“Event” davs 

Easv to produce 

Can reach a large audience 

Good for raising awareness 

Usually considered credible 

Can be parucrpatoc 

Good for persuasion 

Can show behavior 

More personal 

Can reach a large audience 

Visually pleasing 

Constramed by time, 
space 

Must be “newsworthy” 

Cannot explain complex 
issues 

Bad for persuasion 

Reach smaller audience 

StafT time 

Carl be too technical 

People may not attend 

Staff time 

Must be durable 

Increases awareness 

Inexpensive 

Very short message 

Weak on persuasion 
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not be used teven If the text IS talkmg about the hazards of doing so). A picture of a person takmg the waste to a proper 
collectlon sue would be more effectrve. The following list provides further tips on using graphics effectively: 

. Large lllustratlons are better than small ones 

. Photographs are more effectlve than sketches 

. If sketches are used. simple. clear. realistic ones are better than cartoons or more abstract drawings. 

. A large photo at the begrnnmg of an article draws the reader m 

. Bnght colors are useful because they attract our attention. 

. Pictures grouped together have greater Interest than pictures scattered throughout ‘an article. They can also 
the be used to “tell a SIO~ ” 

. Graphics are cspec~allv useful for showmg “how to” p?e Information 

Meeting Staffine and Equipment Needs 

Consider the resources allocated to your storm water management program. What kind ofbudget do YOU have to spend 
on producuon and distibution? How much time do you have? How many staff people are avaIlable and what are their 
skllls and espemse’? Is II possible to get help from citizen volunteers for development and distnbution of materials’? 
Producmg your cornmurucatlon matenals may be a maJor cost of your program. Make sure that you have enough 
resources IO produce suflicient quanuties of your material and to distribute them m your community 

Consider (he number of people that need to be reached as a function of the amount of available money. A “cost-per- 
person” can be calculated by dlvlding the total cost of producuon by the number of people being targeted. This \~vlll 
;IIIOU comparison of different commumcauon strategies on a cost basis. 

PUBLIC PARTICKPATION PROGRAMS 

Public education and participation efforls often go hand-in-hand. but public participation may require additional 
coordination efforts and can present unique challenges to those implementing the storm water management program. 
The benefits of involving the public in the implementation of the storm water program are many: 

. If the public is encouraged to participate in the decisionmaking process of the program, their support for 
the program will likely increase. 

. Large numbers of commumty members can watch over more of a watershed or municipality than a handful 
of regulators. 

. The public is often the primary source of reports of illicit connections and illegal dumpmg to storm drains 
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. Onlv the homeowners and restdents can Implement pollutton preventton practtces on thetr residential 
properues. 

. Public volunteer efforts WIII save staff resources 

With proper trarntng. ctttzens (e g . commumtv groups, local colleges. and htgh schools) can also be included in field 
screening and sampltng portions oi the storm water management program. Thrs can possibly reduce the labor requtred 
to perform a large-scale dry-weather scrcemng program or at least locate more discharges than could be done by staff 
Aone In addiuon dischargers would be constantly remmded that the public IS watchmg and has access to the system, 
thereby encouraging compliance \\tth the muntctpality’s management program To take full advantage of the public 
pantcrpatlon watchfulness tn dn-\+eather screenmg programs. mumctpalnres can develop reporting criteria and 
procedures for the publtc to folio\\ The tnformatton needs to be clearly stated. public parttcipatton should be 
\olunlary. and the city should not be ltablc tf someone IS Inlured in attempttng to collect mformatton. The reporting 
procedures can be stmtlar to cnmc-\\;uch or fraud-reportrng programs and can even mclude a hotlme for the public 
to report tllegal dumptng 

Coordination and lntenration 

\lan\ \v;ner qualttv programs alrclldv cun at the local. State. and Federal le\.els It IS essential. therefore, that storm 
\\ater management effons be coordtnared \r.lrh these eststtng programs so that !ou are not repeating efforts By 
coordmatrng wtth other agenctes. non-profit groups. industry assoctauons. chambers of commerce, and other citizen 
groups. you wll not only save resources but wtll also build a coahuon of supporters for the program. It may even be 
possible for your agency to take the lead m tdentifying all relevant programs and orchestrating them into an effective, 
comprehensive program wtth a focus on water quality improvement. 

Resources and existing programs do not need to be strictly envtronmental m focus. For example. m Prince George’s 
County. Maryland. the Police Communuv Relattons Program wtll incorporate water pollutton control mformation into 
lhetr outreach program. In thts \\a!. the enforcement ofwater quahty regulattons \vtll be enhanced through integrauon 
Jetueen poltce and water qualtty specmltsts. 

Proeram it .,nents 

Public particrpation efforts contribute to the success of the storm water management program by educating other 
cutzeN and promoting responstbility for. and interest In, the preservation of water quality. This, in turn, will help 
generate public and political support for the storm water program. The municipality staff may save certain resources, 
but will have the added responsibility of communicating with other groups and programs, coordinating and training 
volunteers. and organizing public events. The following efforts, among others. have contributed to the success of 
various public participation programs: 

. Partnerships with civic organizations, such as with the Boy Scouts and Girl Scouts to stencil storm drams 

. Neighborhood representauves to educate their neighbors about the effects of household chemicals, such 
as fertilizers. herbictdes. and cleaners, and alternatives homeowners can use and proper disposal methods 

. Citizen watch and repottrng programs 
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Guidance on Completinv Administrative Requirements Chapter Three 

. Citizen adylsory groups 10 help create and establish local ordinances 

. Household hazardous waste collection days 

. Stream and lake cleanup campargns. 

CASE STUDIES 

The folIowIng pages present case studlcs of selected mumclpahues and their public mformatlon and public 
participation programs 
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SANTA CLARA COUNTY, CALIFORNW 

Theo\ ..r..lJ coal of Santa Clara Count’s public outreach eff IS to educate its target audiences about the significance 
oi SILT.% .:r polluuon. The oblecttves of the program a, IO elicit public support through volunteer efforts. to 
cncc.. .iges in evemdav chemical usage and disposal habits. and to generate political support for the storm water 
mmlg ‘cram In general The target audiences Include households. small businesses. large industries, 
i‘ducatlo, ~7s. pnvate and public waste management programs and facilities. environmental groups, 
iommumh 1 i\, ri eroups. and local governmental offices Specific education campaigns address: 

. propci . ‘(utants that would otherwxe enter storm drams and channels 

. Control of leahA ..&LI .,JIIIs from automobiles, trucks. and storage tanks 

. The role of atmosphenc cmIssIons In generating nonpotnt source pollution 

. The need to promote better site runoti Jnd sediment control 

\lxn of the obJecu\zs of the Sant;l Cl,lra Coune public lnformatlon and particlpauon program \nll be achieved 
‘~~n\l~~h ‘1 cornblnatlon of actl\.ltles that arc designed to address various interest groups. .A number of acuvities and 

r- -* t1Al.e already been conducted. lncludmg the development of a pubhc mformauon participation 
.cnt of a public Informauon subcommittee. the development of program logo and stationery, 
:.i drstnbutmn of a four-color general awareness brochure. Santa Clara County has also 

,~\e~opeu L( biorm drdln stencil \vlth Instructions. a slide show. and poster and convened focus groups to coordinate 
d nonpotnt source educatlonal effort \vlth existing educatlonal programs. Specific actlon items Include: 

. Dtstnbuuon of a storm drain stencil and how-to pamphlet and slide show for use with volunteer groups 
and general audiences 

. Coordmauon \vlth the Santa Clara County Household Hazardous Waste Program to develop and distribute 
I1 two pollutant-spesdic brochures to commercial and lndustnal audiences and 2) information guidebook 
for IL% bv the Junsdlcuons 

. tnbuuon a “how-to manual” explaining storm water management rqulrements and pollution 
tirevention opportumties at Indust& facilities 

Development of educauonal cumculum to teach students about the impacts of urban runoff and ways to 
prevent pollution 

. Development of media support and advertising to promote public awareness of municipal storm water 
polluuon and for the .:ill;i Clara County storm water management program. 
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CITY OF SEATTLE, WASHINGTON 

The city of Seattle has Implemented an education and outreach program deslgned for each watershed to inform and 
educate the general public. busmesses. and students about the fate of pollutants discharged to the storm drain system 
and tvhat lndivlduals can do IO reduce pollution. The followmg paragraphs briefly descnbe some of the major 
components of the educatton program 

Schools Education Program 

Seattle’s extensive school education program Includes field trips to an aquarium and a trout farm. videos and films, 
guest speakers. teachers guides. aquanum &splays. and tralmng and equrpment for raising salmon in classrooms and 
rcleaslng the fish unto local rccelvlng \\atcrs Development of the program was enhanced by obtaimng input from both 
students and teachers about 16 hat hinds of rnatenals \vould be most mterestmg and educattonal. 

Consumer Education 

The city of Seattle has recrurted more than threedozen businesses m the Pipers Creek watershed to display Information 
.ibout canng for the watershed and the proper use and disposal of household. yard. and automotn’e products. 
Inforrnatlon IS presented In ,I senes ot’brochures that are dIsplayed in a colorful holder deplctmg a t)‘plcal house and 
IIS connectlons to the \sater through the storm drain and sanitav sewer systems. Each busmess or service that is 
hosung a display IS gl\.en ;I plaque that they In turn can display to the pubhc. 

Clean Water Business Partners 

Businesses are malted Invltatlons to become clean ivater business partners. To qualify. busmesses must earn acertain 
number of points based on rhelr commitment to clean water. Points are earned by followmg sound management 
practices to help protect clean water. hosting mforrnauon displays. and promoting commututy activities related to water 
quality Each quallfied business IS presented ulth a plaque suitable for display certifying that they are a Clean Water 
Business Partner and hononng their commrtment to the environment. The city ~111 bnng attention to these businesses 
through other educatlonal promotlons. 

Storm Drain Stenciling 

Volunteer school and community groups have been recnuted to paint a pollution prevention message on a number of 
Seattle’s 30.000 storm drain Inlets. The message reads “Dump No Waste - Drains to Stream” and other variations 
depending on where the storm dram discharges. The program has been expanded through incorporation into the school 
education program and wtll likely expand further into a new “Adopt-A-Street” program. To date, more than 5,000 
storm drain inlets have been stenciled in Seattle. 

Motor Oil Recvcling 

Motor Oil Recycling is a Jomt project of the Seattle Drainage and Wastewater Utility @W’U) and the Seattle Solid 
Waste Utility. Waste 011 collectton tanks have been placed at 12 auto supply stores located throughout Seattle. The 
program IS publicized by the auto store (Shucks) and by the two utilities. Spin-off programs have been initiated by 
other auto supply estabhshments in response to this program. 
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Waterfront Awareness Camuairm 

Seattle’s downtown waterfront IS a mator tounst and recreatton desunatton. Litter is a major problem along the 
vvaterfront. espenallv wrthin the water uself. An association of vvaterfront businesses has mutated a cleanup campaign 
<urned at tmpro\lng the appearance of the waterfront. The DWU has Joined this partnershtp and has expanded the 
message to mclude the Impact of htter and pollutron on water quaky DWU recrutted youth from the recreauon centers 
around Seattle to parnt trash receptacles colorfully wtth clean water and anti-pollution messages. Signs have been 
destgned by Seattle Aquanum arttsts and placed along the waterfront reminding people about the effect of their actions 
on aquattc habttat. Posters stmtlar to the signs wtll be displayed in waterfront busmesses. 

Bill Inserts and Citvwide Direct Mailings 

Seattle uttltttes tnclude education and pubhc awareness mformatton tn thetr btmonthlv billings. which are sent to 
I YX.000 customers. DWU’s bill IS shared with the Seattle Water Department and the Seattle Solid Waste Utihty. The 
lnforrnatton IS distnbuted on a variety of vvater quaIt& subjects. mcludtng household hazardous waste. protection of 
Elliott Bay arid the Duwamrsh River. and the school educatton program. A brochure has been distnbuted to every 
customer descnbing the storm water protectton program and the role of the drainage and wastewater uulity. 

Television Public Senice Announcements 

Seattle has also developed four televtston public se~ce announcements (PSAs) for broadcast on local tekvtsion as part 
of the education v-tdeo protest In the schools program. The PSAs address the tmportance of watersheds, the difference 
between storm drams and sarutary sewers. nonpotnt polluuon, and pet waste. 
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MITCHELL CREEK WATERSHED. GRAND TRAVERSE COUNTY. MICHIGAN 

Grand Traverse County. Mtchigan. de\,eloped a storm water control ordmance in response to the increase in 
development the countv was cspenenclng The pnmav reason for creating a new ordmance. rather than relying on 
the old system of Drain CornmissIoner rcvlew of dramage programs. was to estabhsh clear. written guIdelines for 
developers to follow for storm vvatcr management. 

In writing the ordinance. the Grand Traverse County Drain Commissioner formed the Storm Water Management 
.AdvIson CommIttee. The commItIce comprised ofarea engineers. concerned cuizens. and officials from the township, 
county. and state. The committee was Split Into tvvo subcommittees. a techmcal commIttee and a policy committee. 
The techmcal commIttee wrote the technIcal guidelines for the ordinance and then submttted them to the policy 
commIttee for approval The pol~cv commiIIee made all the final decisions on the ordinance and were assisted by a 
count\-funded envIronmental planner 

after the ordinance was approved by the committee. the Drain CornmIssIoner took the ordinance to each Township 
Plannrng CornmIssIon and Town Board for comments and approval The county then held public hearings, patttcularly 
IO communIcaIe \vIth some communuv members who thought the ordinance was unnecessary. The public hearings 
;Illowed the county to hear these skeptic’s concerns and. In turn. IO educ;lte Ihem about the potential Impacts to the lakes 
,Ind streams from so11 erosIon and addItiona storm \\aIcr runotT. The count!~ IS convrnced that the maJonty of people 
now understand the need for IhIs ordnance AfIcr the public hcanngs. the County Board of CornmIssioners approved 
rhe ordinance and It wenI Into ctfecl JanlIar\ I992 

The ordinance went Into effect wnh no maJor problems and has become acceptable practice throughout the community. 
Many developers are glad that there are finally written gmdelines. wmch make proJect planmng easier. Neighboring 
counties have been Interested In adoptmg similar ordmances In their communities. 

Grand Trav,erse County also estabhshed a program to educate landowners about pollution control on their property and 
rhe availabItIIy of consen.ation easements and tax-deducuble land gifts through the Grand Traverse RegIonal Land 
Consenanq X citizen commIttee and the Consemancy assist landovvners in permanently protecting the wetlands. 
streamsIde greenbelts. and ground water upland recharge areas on their property. The county programs to contact 
eveF land owner within the cntical areas of the watershed to discuss the v’anous land protection programs offered by 
the Conservancy. The Conservancy has put together a Mitchell Creek Watershed Landowner’s Handbook whichcovers 
creek protmon issues. watershed care. land protection regulations, and a Mitchell Creek Watershed Map. There will 
also be a series of workshops to grve property owners the chance to learn best management techniques “hands-on.” 

The county has also targeted areas with streams running through the property, including an elementary school and two 
golf courses. The county has worked with the Michigan State University Extension Service to assist the landowners 
m creating buffer zones around the stream and to reduce the amount of fertilizers and pesticides used. At the 
elementary school, students ~111 participate in planting a buffer zone along the edge of the creek. Where possible, 
tinancial assistance is also provided either through public or private grants to cover the cost of planting additional 
vegetation. These programs are intended to protect the quality of the streams but they also provide education about 
storm water run05 and watershed protection. 
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PRINCE GEORGE’S COUNTY, MARYLAND 

The goal of the Prince George’s County program IS to educate the public about water quality, focusing on steps that 
people can take to Improve water qualtt! The program 1~11 tdentte specttic tasks for public participation in the 
management of water qualttv Tatlored to the spec~ftc commumty demographics and types of land use. the program 
mav tnclude an arrav of educatronal programs dealtng wtth the following toptcs: lawn care (proper fertilizer and 
pesttctde appltcauon). car care (car washtng rips proper disposal of otl and antifreeze). recyclmg, composting of yard 
wastes. reporting of pollutant spills. landscapmg to tmprov’e wrldltfe habnat and water quality, swlmtning pool care, 
septtc system overflows. us&torage/dtsposal of household hazardous wastes and toxtc material. and animal waste 
control 

The county has also proposed a number of publtc outreach programs to nn.ol\.e cnrzens and mdustries m watching over 
thetr local \vater resources .Along xvtrh public educatton programs. publtc outreach programs will be important in 
storm \vater pollutton preventton etTons To the estent posstble. communrn groups ~111 be Identified to conduct and 
orgamze a number of \.olunteer acttvtttes. tncludtng tree planung. stream cleanups. road cleanups, biological 
momtonng. and envtronmental watch programs IO report and stop tllegal dumpmg ucttvtties. Envtronmental activists 
in commumttes. ctttzen groups and Ctttzen Advtsorv Commrnees. mdustnal coalitions. and schools wtll allbe targeted 
for 1 anous programs. such as’ 

\doot-G-Stream and Adopt-A-Road projects 
’ :711tv Hotltne 

.iutton contests and projects at area schools 
,cre;ltronal opportumites 

. Recycling 

. Co-op for orgamc ferttltzers 

. Wtldltfe sanctuap delrneatrons 

. Wildlrfe comdors 

. Tree plantrng 

. Cleanups 

. Award programs 

. Household hazardous waste collectton. 

In addition. com~nt..~~~ tes and public meenngs wtll be held to encourage repotting of illegal dumping into storm drams. 
The public will also be instructed to watch for industries or other enttttes that may be contributing unfxxmitted, non- 
storm water discharges to the storm sewer. A Water Qualny Hotline number is planned that will enable the public to 
talk to local offictals about vtolattons and other water quality problems. This information may then be used in 
conjunction with local and State mvesugation and enforcement programs to control illicit discharges to the county’s 
waterways. 

Prince George’s County has also planned a Community Liaison Service to assist in implementing the storm water 
management program. The program stresses non-enforcement methods to solve water poll4tion problems by 
empowerment and cooperation. County officials will coordinate with various organizations, such as business groups, 
iommuruty associattons. em~tronmental groups, Citizen Ad\?sory Groups. schools. to enlist their help in impletnenting 
the storm water management program. lhts coordtnauon wtll entarl nottfication of programs (stream surveys, 
watershed surveys. complarnts). tratrung of all people Interested m anv program, and recruitment of volunteers for 
baseline water qualitv sampling. 
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Fiscal Resources Chapter Three 

FISCAL RESOURCES 

The part 2 mumctpal pet-nut applicatron requires municipal pemuttees to demonstrate sufficient financial resources 
IO meet the costs of implementmg condtuons of the permit, This section provides guidance on some sources of revenue 
available to permrttees. 

Glectton of one or more revenue sources IO fund a storm water management program depends on three factors: (1) 
r!‘pe of orgamzatton that IS operating the storm water management program. (2) amount of money that may be raised 
by \‘anous rev’enue optrons. (3) polittcal feasibility of the options. and (4) fiscal needs of the program. 

The first constderatron when choostng revenue options is to identifv opuons that are legally authorized. This will 
depend on the type of local gov’emment organization used to implement the storm water program. Frequently, storm 
\\;ner programs are set up as slorm water uulities and use a variety of revenue options. A storm water utility is a 
government enrttv establtshed to design. construct, maintatn. and operate a drainage system to control storm and 
~uriace uater runoff. Uttlttres handle dectstons concermng ftnanctng, personnel. and admimsuatron. These decisions 
xc not delegated to another govemmentaf department. 

Once the legally authonzed revenue optrons have been identified. the second consideratton IS the amount of money that 
nt;n bc ratsed and the actrvtttes that mav be funded by each option. Each revenue source should be examined to 
determtne tf the funding 1s equnable to the consumers. It IS crtttcal that the rel’enue options chosen are able to finance 
,111 aspects of the program. 

Thtrd. the revenue optrons must be poliucally feasible. A successful capital improvement program will select the 
revenue opuon. or package of opuons, that rarses the reqmred funding and is most politically feasible. 

Revenue may be generated from the sectors of society that wtll benefit most from the replacement and expansion of 
the storm tvater mfrastructure. Local governments may levy impact fees on developments for expansion and on 
redevelopments for upgrading the exrstrng system. Current users should not be responsible for fimdmg the expansion 
.md the replacement of factltties of an essung system. The revenue optrons chosen should be equitable in meeting the 
needs for replacement. upgradmg, and ehpanston of the storm water system. Figure 3- 1 illustrates the capital and 
financing process. The figure shows the process by whtch capttal projects are financed in relation to the benefits 
denv.ed from the proJects 
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Chapter Three Fiscal Resources 

tundmp lor the lmplcmcntauon ot’ rhe SWMP 

1 
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FIGURE 3-1. STORM WATER MANAGEMENT Program-FISCAL RESOURCES’ 
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The followmg discussion probIdes an ovemew of the revenue options Identified in Figure 3-I. In choosing a series 
of optrons to finance a storm water program. the first step is to determine whether funding is needed for replacing, 
upgrading. or expanding the system. If funds are needed 10 finance growth and expansion onto previously undeveloped 
I;md. then the authonv should assess development Impact fees Development impact fees are assessed against private 
del,elopers in compensauon for the new capaclc requtrements their proJects Impose on public facilities. 

Development Impact Fees on Undeveloped Land 

4 slgmficant part of the SWMP IS dlcrated by pnvate development of previously undeveloped property. Additional 
homes and businesses require senxc that can only be supported by the construcuon of new infrastructure (including 
‘;lorm \r;~~cr B,MPs 1 Local go\ ernmenrs can le\? development Impact fees to defray the proportionate share of the 
Infrasnucture costs caused b> ,md of benefit lo the development The capital lmprovemenl plan should contain 
suffic~enr detail to vaildate such fees. 

I’nfunded Liability for Capital Proiects 

Dc\.clopmcnt Imprlcr ices ~111 help tinance the gro\+Th of storm \vater Infrastructure In ne!r’ developments: however. 
Ihe upgradmg and replacement of the wstem as II ages ~(111 needs to be financed Local governments need a 
mechamsm to finance the unfunded Iiabllltles. other than conrmually drawmg upon the historical funding sources. 
One \vay to help upgrade the storm \%arer mfrastructure IS by mcluding development impact fees on in-fill,’ use 
changes. and propem rede\,elopment. The funds collected can be used to help offset the cost of upgrading an etisting 
Fstem. 

Development Impact Fees on Developed Land 

Le\vmg development Impact fees on properties bemg redeveloped. in-fill de\,eloped. or under changed use must be 
deternuned to assure current rarepayers that they are not subsidizing development. When leeing development impact 
I‘ces. there should be a dlstlnct divtslon between replacement and e.xpanslon of the system. The component of a project 
apportloned to replacement should be quantified. The component required for system enhancement lo setice new 
customers should be attnbuted 10 development Impact fees. If the division IS not made, current customers may pay for 
both replacing and upgrading the storm water infrastructure. 

Funding of Nondevelopment-Related Project Liabilities 

Portlons of projects t.har cannot be legally or accurately charged to deveiopment should be financed by revenues paid 
by existing users of the capital projects. These projects may include the replacement of existing facilities or portion 
of an upgrade or an expanded plant that cannot be properly be apportioned to development. For example, new 

‘In-fill is the cumulauve dmelopment of single lots scattered throughout the community or the redevelopment 
of property that results in higher densities or increased demand on public facilities. In terms of storm water 
management. it includes resldenual 10 commercial use changes and an increase in the amount of impervious 
s<&ce iirea. 
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customers should not be expected to pay for replacmg a down stream storm sewer line that has deteriorated as a result 
of age. However. they wail be responsible for pipeline enlargement to handle newly Increased flows. Methods 
dppropnate for use m financmg storm water capital expenditures Include fees. charges. fines. and penalties; taxes; 
ut111~ rates. special assessment dlstncts; debt financing (i.e.. bonds and loans). and grants. 

f--ee.i, Charpes, Flne.s, md I’eidtres 

Mumclpal storm sewer operators have dlsco\,ered that greater revenues may be secured \vlth fewer complaints by 
separating spenal senlces and charges from general sewIces and billing full recovery costs separately for these special 
operations In ad&uon. fines and penalues may be used to modify behavior. 

Fees 

Pcrnut fees may be used to fund the ponlon of a storm Lvater program that regulates acttvlties of construction and 
de\,elopment. ConstructIon pernuts generate revenue. and they can be used to standardize the construction of new 
t;lcllltles and promote the use of BMPs to Ilnut construction site runoff. 

Charges 

Spmal semlces are those requested and received by a few ratepayers. Utlllty sewIces for \vhlch special fees should 
be charged Include lmuauon of senlce. restoratlon of dlsconunued se&ice. detecuon and repalr of household leaks. 
line locauon. and review of consuuctlon plans. 

Fines and Penalues 

Fines and penalties are an Important part of any effecuve enforcement program. These revenue sources are better 
sulted to modlfymg behavior than ralslng revenue. As enforcement Improves and the number of vrolatlons decrease. 
revenue from fines and penaltIes ~111 decline This IS a reflection of an effective program. In some cases. especially 
In the early years of the program. revenue from fines and penaltIes are slzeable and may help to finance 
lnformauonieducauon enforcement and related efforts, 

Tuxes 

Local governments may 1~ a variety of ta..es to fund their programs. The sales tax, property tax, business and 
occupauon ta3 are the pnncipal sources of revenue for most local governments. While all these tax sources have the 
potenual for fmanclng storm water management programs, in reality, few dollars are available for such programs for 
two primary reasons: ( 1) many local governments have utilized all available taxing authority provided by the State and 
(2) it is dticult to obtain political support to raise taxes in jurisdictions that have not exercised all of their legally 
authorized taxing power. 

Many local governments have used all of their taxing authority and still have difliculty financing their basic programs. 
In these cases. it is unlikely that local governments will be able to make tax dollars available to fund storm water 
management programs. In Junsdictlons \vhere voters have a strong preference for numrmzing local taxes. raising taxes 
IS pohtically diflicult. Thus. wlule taxing authon? may be available. raising taxes to fund storm water management 
programs may not be a viable altemauve. 
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If taxes are involved. then a tax analysis of the community’s ability-to-pay should be performed. In such cases, the 
nuwlicuon that has the power to le\y taxes must have a clear understanding of its current and future tax sources, This 
~111 help quanufy the need m terms of operatronal. subsrdy, fixed-asset replacement, or capttal project purposes. With 
such informatron. specific tax sources mav be tdentrtied to tinance cap& projects. relate benefits to payments, and 
~ndrcate abiltty-to-pay. 

f ‘trlrrv Rares 

Munictpaltttes may choose to form a storm water utrlity that IS funded based upon values of fees charged to users of 
the storm sewer system. X storm water uttl~ty’s rate structure should finance the portrons of the capttal improvement 
plan that are not the responstbtlrty of new or tn-till dev.elopment. The porttons of uttlitv rates that wll fund capital 
tmprovements are determtned through detatled rate studtes. Such studtes are conducted to assess the proper payment 
le\,el for operattons and matntenance. tised asset replacement. and Fstem capital needs that cannot be attributed to 
development 

Rates are an appropnate mechantsm for ratsrng revenue for programs where there IS a defined population being 
scnxcd. There are two types of rates ( I ) umt charges and (2) servtce charges. 

Unu Charges 

Urut charges. the tradttronal npes of rates. are calculated monthly and based on the quantrty of a product consumed. 
For example. water and electncrty rates are umt rates based on consumpuon. Utilitres ha1.e traditionally levied rates 
In thts form. Because 11 IS drfftcult to measure the amount of storm H’ater dtscharged by each user. however, storm 
water management programs do not lend themselves to levying rates based on urut charges. Increasingly, local 
gov~emments turn to senxe charges to finance such programs. 

Set-we Charges 

Set-vtce charges are attractrve when users cannot be charged according to then level of use. and senxes are difficult 
to pnce on a urut basts. Alost sentce charges are structured to mininuze administratrve costs and to ensure that 
payments appro.ulmate the dtstnbutron of benefits received. As such. they are t,tewed as an equitable way to pay for 
sen+ees. Revenue from servtce charges IS predtctable and may be substantial. 

The storm water servrce charge is determined through three commonly used methods, each based on the disruption 
of the natural drainage system. Tie first ts an approximation of the percent impervious surface. Percent impervious 
surface is a measure of the propem that does not allow water to penetrate the ground. This includes roofs, parking 
lots, and sidewalks. A second method is a flat rate based on the number of residents in a commurtity. The third 
method assesses a service charge through a combination of percent impervious surface, type of business (SIC 
classifkauon), and size of the property. Each business type is assigned a runoff factor that reflects the potential 
discharge of pollutants from the property and a development factor that reflects the percent impervious surface. The 
product of these two factors is then multiplied by the size of the property in 500 square foot increments. Once the rate 
is calculated. a fixed fee IS added to cover administration costs. A municipality may use a combination of these 
methods or develop an enurely dtfferent method that better suits the charactenstrcs of the commumty served. 

An analysis of the sekce charge should be conducted anrtually to update needs, assure continued internal equity, and 
update cash flows and reserve projections. Computer models may be developed to provide annual rate updates. This 
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type of operaung system deflates potentA pohtical and financtal problems by small annual rate increases instead of 
less frequent and more dramatrc rate increases 

Specral Assessmenr D~~rcrs 

For sentces that cannot be categorized wtthln a uuhty or fee schedules. a cut\. county. or utthty distnct wtth the legal 
authonty may create a spectal assessment dtstnct. Spectal assessments are le\,ted for mfrastructure mstallation or 
operations and maintenance. Normally. bonds are issued to finance capual construcuon that is backed by special 
assessments levted on dtstnct members 

Debr Financrng 

Fmancmg of capital prolects through public uulity debt has three maJor advantages: (1) once the money is borrowed 
or a bond issued. a fixed interest rate and repayment schedule are establtshed. and the debt IS repaid over the years with 
dollars that are cumulatr\~el\ $deflatmg m value: (2) tndivlduals who requtre and will use the facilities being built with 
the borrowed fun : ..lil *he factltttes as they use them throughout debt repayment: and (3) debt financing 
provides large sums of‘ mot,. ;ront to finance the capual expendttures. 

Bond issues and loans are the two pnmac methods to acquire capital through debt financing. It IS important to note 
that because borrowed funds must bc repntd. the ulttmate source for repa! ment of bonds and loans IS either taxes or 
rate rclenue. Bonds are not suned IO fund ongoing rouune expenses. such as the operation of a storm water 
management program 

Bonds 

The two typesof bonds commonly used to finance capital acqutsitions are general obligatron and revenue bonds. 
General obligatron bonds are backed by the full fatth. credtt. and taxrng power of the local government issuing the 
bond While a partrcular revenue source may be earmarked for their repayment. guarantee for repayment of the bonds 
IS pro\,tded by the enure stream of tas revenues paid to the local government For thts reason, general obligationbonds 
may be considered stronger guarantees of repayment than revenue bonds. 

Revenue bonds are backed by revenue from a dedicated source as a rate revenue. Because revenue bonds have far fewer 
statutory const.rarnts. they have replaced general obligation bonds as the pnmary form of mm-tie&al financing. In 
theory, because this form of debt has its own guarantee (the project revenues, if any), it should not tie6 a locality’s 
credit rating. In practice. however, revenue debt represents an indirect obligation of the issuing government- Because 
the lender has only the prolect revenues to depend on for repayment, interest rates are generally higher for revenue 
bonds than general obligation bonds. 

In most cases. established utilities issutng bonds will issue revenue bonds. New utilities may not have enough history 
to issue revenue bonds. In these cases, general obligation bonds are issued or, alternatively, double-barreledbonds may 
be issued. These bonds are backed by both a dedicated revenue source and the Ml faith and credit of %te local 
government. 

Many small communities are unable to enter the national bond market because of poor credit ratings, little financial 
expertise. and relatrvely small capital needs. When access to the national bond market ts avatlable, small communities 
usually pay very high interest rates. Some States have created bond banks that enable small commurtities tO issuebonds 
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rhrough the bank. This provides the small commuruties access to the municipal bond market at lower interest rates 
and with louver Issuance costs. 

Loans 

.A common loan program a\allablc \\nhln most States 1s the State Revolx.lng Fund (SRF) for water pollution control 
planrung. SRFs are Intended to create ;I perpetual source of low cost financmg. The funds invested in the 
cupnahz;ltlon of SR.Fs assist communmes In meeong their needs by providing one-ume loans or grants. Below market 
Interest rates are the smglc most Important adl’antage to some communities. This reduced capital cost decreased the 
level of user fees required to repay the project debt. The CWA requires reclplents of SRF asslstance to provide a 
dedicated source of re\‘enue 10 cover loan payments. However. SRF assistance to storm water management programs 
IS Ilmlted more by state laws than fcdcral restnctlon. To address this concern. EPA has de\,eloped a case study 
lruldebook that presents e\-amples of how expanded use actlvltles can be funded under the SRF program. For more .2 
Informntlon on expanded uses. refer to EPA. Office of Water. FundIng ofExpanded I se .4crrv1f1e.s h.r,Sfare Revolving 
!.-unti f’royrams. Lkamrir.~ and f’roqram Recommendations. August 1990. (EPA 43/09-YO-006). 

\losr States t1aL.e issued SRF loans 31 Interest rates of 2 to 5% percent below market rates. With the current interest 
rate being rclatl\,elv low. rhe dlffercncc between State SRF loans and the market rate may be mmtmal and. therefore, 
IIOI ;I~ dr[r;lctl\xz (0 communltles 51nular to rhc construction grants. some States may require communmes to provide 
.I “match” pnor IO granting the loan Horrever. economrcally distressed commumtles have Indicated that they would 
be unable to pay back a loan clen at a xro percent Interest rate and must rely on grants for funding. 

(;ranrs and .CfaIchrne Programs 

In addition IO all the financlal methods mentioned praiously, States provide grants to communities for their 
bvastewater quality needs. Grants can be m many forms. with or wthout commumty matches or use restrictions. Some 
States. for example. may provide grants to commumties to be used as the prerequisite SRF match. Grants are neither 
.I consmnt or consistent rel’enue source and should not be seen as an Integral part offinanclng the dally operations of 
the storm \vater program Grants are more likely to be Issued for large one-time capital expenditures to assist m 
reducmg the financial burden on the local community. 

Table 3-2 lists selaed Federal grant programs that can assist in the financing of storm water management needs. The 
lw does not include grant programs available at the State level. The Catalog of Federal Domesrrc (GSA, 1991) 
contains a comprehensive list of Federal assistance programs. 
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TABLE 3-2. SELECTED FEDERAL GRANT PROGRAMS 

mlmstration. 

ObJeCtlWS To promote long-term economic development and assist m the construction of 
public irorks and development facthues needed to nutrate and encourage the 
creation or retention of permanent jobs m the pnvate sector m areas 

to 30 percent of the project cost. Sever 
pplementary grants to bnng the Federal 

contnburlon up IO X0 percent of the prolect cost; designated Natwe American 
Resenstrons may be eligible for up to IOO-percent assistance. Additionally, 
redevelopment areas located wrthin designated Economrc Development 
Drstncrs may, SubJect to the 80-percent maxtmum Federal grant limit, be 

infrastructure Improvements. Qualified proJects must fulfill a pressing need for 
the area and must (I) tend to Improve the opporturuties for the successful 
cstabhshment or expanston of mdustnal or commerctal plants or facilities, (2) 
assist In the creatton of addmonal long-term employment opponuruties, or (3) 
benefit the long-term unemployed and members of low-Income families. In 
adcbuon. proposed projects must be consistent with the currently approved 
Overall Econormc Development Program for the area and for the Economic 

ent District, if any, in which it will be located and must have 
ocaI share of funds with evidence of firm commitment and 

Information Co’nta~ Dmxtor. Public Works Division, Economic Development Administration, 
Room H7236. Herbert C. Hoover Building, Department of Commerce. 
Washmgton. DC 20230. 
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TABLE 3-2. SELECTED FEDERAL GRANT PROGRAMS (Continued) 

I YU2 Catalog of Federal 

Economic Development Administration, U.S. Department of Commerce 

redevelopment areas economic development planrung and miplementation 
capabIlity and thereby promote effective utllizatlon of resources tn the creation 
of full-time permanent Jobs for the unemployed and underemployed in high 

T! pcs of Awstance A mlmmum of 25 percent must be obtamed from nonfederal sources. except for 
grants to Native American Tribes. This may be In the form of cash and in-kind 
contnbwons. The Secreta? IS authorized to fund up to 100 percent planmng 

American Tribes. 

lnfomlatlon Contacts 

of growth not over 250.000 population. (2) Natwe Amencan Tnbes. and (3) 
counties designated as redevelopment areas or nonprofit orgamzattons 

Director. Planning Division. Economic Development Adm,nistrauon, Room 
H7023, Herbert C. Hoover Building, Department of Commerce. Washington. 
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TABLE 3-2. SELECTED FEDERAL GRANT PROGRAMS (Continued) 

drmmstenng Office or Economic Development Admmistrauon. U.S. Department of Commerce 

bs) to unemployed and 

except for Native Amencan areas. I+ here the rate can be 100 percent. Severely 
dIstressed areas may rccel\‘e supplementap grant awstance to bnng the 
Federal contnbutron up to 80 percent Local matchmg share may be waived if 
appropriate entry can demonstrate that 11 has exhausted Its effective taxing 

H?ng capaclt! On aLerage. EDA grants more than 50 percent of 

Ehglble Applicants 

Informa~on Clx 
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TABLE 3-2. SELECTED FEDERAL GRANT PROGRAMS (Continued) 

Office of Water, U.S. Environmental Protecuon Agency 

ing terntones An 

an amount not to excee e amount allotted and 
avarlable for obligatron or $100.000. whichever IS greater. for the purposes of 
making grants to the States to carry out water qualitv management phnming. 
Forty percent of the State’s annual avrard must be allocated to Regional Public 

ruzatrons and Interstate Orgamzatrons. unless 

tate water quality management agencres to carry out water 
quahty management planning. States are required to allocate 10 percent of the 
State’s annual award to Regronal Publtc Comprehensive Planning 
Orgamzauons and Interstate Orgamzatrons. EPA may approve a State’s 
request to pass through less than 40 percent of. after consultatron wnh its 
Regronal Public Comprehensrve Planrung Orgamzations and Interstate 
Orgamzaoons. the Governor determmes that pass through of at least 40 percent 
~111 not ( I ) result m significant parucrpauon by Regtonal Public 
Comprehensive Planning Organizauons and Interstate Organizations unless in 
water quality management and (2) slgmficantly assist in development and 

Information Contacts Contact the appropriate EPA Regional OfTice. 
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ANNUAL REPORTS: ASSESSING THE EFFECTIVENESS OF THE STORM WATER PROGRAM 

Purpose of Annual Reports 

On the annual anniversary of perrmr Issuance. the mumcipality is required to submn an annual report discussing the 
progress made toward achte\.lng the specified storm water management program goals. As stated in Section 122,42(c) 
of the regulauon. 

JO CFR Part I22 42(C)( 1 j-t ‘) 

The report shall include - 

(I) Status of tmplementrng components of storm water management program that are established 
.IS permit ;ondtuons. 

(2) Proposed changes to storm wartx management programs that arc established as a permit 
<ondltton Such changes shall be consrstent \vlth 5 12 2 26(d)(2)(m) of this pan: and 

(3) Rev,tstons. of ncccssa~. to the assessment of controls and the tiscal analysts reported m the 
perrmt application under $122 26(d)(2)(rv) and (d)(2)(v) of this part. 

(4) Summary of data that IS accumulated throughout the reportmg year: 

(5) Xnnual espendnures and budget for the year followtng each annual report; 

(6) A summary descnbtng the number and nature of enforcement actions. mspecttons and public 
educatron programs: 

(7) ldentrficatron of water quality improvements or degradation. 

In developing therr Part 2 murucrpal permn applications, applicants should have constdered their strategyforpreparing 
annual reports. While each muructpaltry wrll take a different approach, in general, strategies wffl include identification 
of measures to track the long-term progress of their storm water management program goals. discussion of the role of 
monitonng data in assessing program effectiveness, and discussion of how the municipality plans to provide for future 
adjustment to this reportmg strategy, 
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The annual report w111 be used by the municipality to provide an assessment of the program 
performance. and guidance In establishing longer term assessment strategies. 

The annual report ~111 be used by the permitting authonty to monitor program comphance. and 
determine Lf the program IS achle\mg the goal of improved storm water quality. 

Benefits for Municipalit\ 

Completing annual reports IS an tn\,aluable eserclse for mumclpalltles because it allowx them to gather all relevant 
~nfonnauon from the past !ear’s sform ~atcr management actlvltles and to assess the effectneness of the program to 
date If program goals are being met (or are In the process ofbelng met). then the municipal]& can feel confident that 
IIS storm irater managemenr program has been designed and implemented in a relatrvely effective manner. If program 
goals are not being met. howe\,er. rhe rnunicipah~ can reassess current program measures and make alterations if 
nccessan This annual e\,aluatlon should help pernutlees gauge tangible and rntanglble measures of progress (e.g, 
pollutanr loadings or public d\\rareness) 

Benefits for State 

Many mumclpalltles are sull In the early stages of developing storm water management programs suitable for 
controlling pollutants in discharges under an NPDES permit: others have relatively sophisticated programs in place. 
By reviewing the annual report. the State can determme whether various mumclpalities are developing their programs 
In a timely manner and can use mformation gathered in these reports lo assess aquatic conditions on the State level. 

While the annual repon may be used by rhe States to evaluate mumclpal compliance with permit conditions, it also 
may Indicate lo the perrmttlng authonv 1% here permit conditions need to be modified to address specific problems. 
Access 10 momtonng data Identlemg water quality improvements or degradation is important to the State for several 
reasons. First. it can be used to valuate the success or frulure of a management program in reducing pollutants. 
Second. it provides the State with mformauon 10 use in a watershed data base. Third, the State can use the data to meet 
the mformauonai requirements of various Federal programs. Data drawn from the annual reports will be especially 
useful for programs such as the Coastal Nonpomt Source Pollution Control Program (CZARA), the Safe Drinking 
Water Act Program. the Clean Lakes Program (CWA 3 14), and among others, which are identified in Section 1.3 of 
this document. 

Required Elements 

The annual report contains s-eral requirements aimed at evaluating the accomplishments of the past year. This 
lnformatlon can be used to evaluate the relative effectiveness of the storm water management program and to determine 
which elements should be continued or dropped from the program In some cases, the review will indicate that new 
methods or measures should be tried. The ne.xt several sections appear in the same order as in the permit; however, 
e\,aluatmg them in a slight& different order may be more productive. 
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Status of Implementing Components of Storm Water Management Program 

llus section addresses the relattve degree to wluch storm vvarer management program elements have been completed, 
Numerous approaches can be taken to accomplish this. You may want to t :n by provrdmg an overview of the 
program approach and mustory. Then. using your pernut requrrements as a guise. look at each component and decide 
u hether it can be evaluated drrectlv (e g.. pollutant removal) or indirectly (e.g., the success of a public outreach 
program). To complete tlus sectron. you can refer to various documents, Including ordinances proposed or enacted, 
documentauon for design or completron of structural controls. mspection reports. site assessments. and progress reports 
on cleanups. For components that can be dtrectlv measured. an effectrve way to present the information is in a matrix 
format. as shown m Figure j-2 
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July 90 

Control Measure Description 

P4 Devslop and implement an 
aggressive fleld program to cearch tar, 
detect, and control lllldt connections 
with storm drains of sewers which 
carry banltary andfor commercleU 
industrial wastewater. 

Planning 
Preparation 
Pllot Scale lmplsment6tlon 
Full Scale Implementatton 
EvaluettoWDocumsntaUon 

FISCAL YEAR 

Jan 91 Juty 91 Jan 92 July 92 Jan 03 July 03 Jan 04 July 94 Jan 95 

I I I 
1990-91 

_- .--..... . i .-- - 
~---. 

I 
--. 

I - 

P-3 Develop and Implement an 
aggressive field program to search for. 
detect, and prevent dumping or 
routinely dlscharglng pollutant6 Into 1 
storm QWA~S and dralnage channnls ; 

I I I 
1991-92 

I I I 

___-. -i -.. .- - 
.- -. . 

Preperetlon 
P~lof Scale Implementation I I 

T I- I 1 
1992-93 

I I I 

I 

I I 
1993-94 

I I I 

I I I 
1894-95 

..- - 
-~-..- __- .___. - . . 

-. 
Full Scale Implementation 

_ EvaluaUorrlDocumentaUon 

. Submtttat or annual report to RWOCB 

NOTE: Scltedules for ta6k6 beyond the 1991 - 1992 fiscal year at pmjected only and will be re-evaluated and revtsed annualty as part of the Annual 
Reporting Provision in the Permil Implemenlation of control measures is contingent with result of planning, preparation, and pilot terding 
pl-~a~s Schedules for spedflc task6 may vary among the participants according to different condttlons and con6LderaUons. 

FIGURE 3-2. IMPLEMENTATION SCHEDULE FOR PROGR01 ELE>IENT I\‘--ILLICIT 
CONNECTION ELIMIh.ATION AND ILLEGAL DL’hlPINC ELYClIlriATIOK 
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F~yure ;-2 shows actlvltv goals Lersus actl~~t~es accompllshed. If the component you are addresslng IS not directly 
rntxsurdble. a narrative descnptlon can be g11en to convey ns status. For example. you might descnbe the effectiveness 
of,1 public cducatron program bv dlscusslnr the number of meetings held tc ,znerate commumr\ awareness. the results 
ill‘ a post-meeting SU~O. .ln\ follo\rup ,ryqulncs or letters from the meetings. or by dIscussIng the increase in the 
number of cltlzens reportlng 1 ~oh~ons 

OIICC \ou have addressed the cIrcumstanccs of each program component. the status of the SI\>lP as a whole should 
be summarized 

Proposed Changes to SWMP Established in Permit Conditions 

.After revlerblng @e effaveness OI \our program components over the last year. you can detemune which components 
require adylstments In order to meet long-term goals of \vater quality mlprovement. Among the reasons for proposing 
.I change are- 

. The exlstlng component is 1101 cost-c:ffective 

. The evlstlng componcnl IUS not performed as antlclpated 

. Physical cIrcumst;~nccs II,I\~ ,ildnged (e g the addltlon oi an outfall or consolldatlon of exlstmg ones) 

. New technologies are avaIlable that produce better results. 

When munlclpaimes make programmauc changes, the background information used to formulate original decisions 
should JC consulted. For example. \ou should be aware of the uutlal strategy used to develop the component, such as 
cost or time constramts. Consider how the lmtlal strategy may have Influenced component performance (e.g., lack Of 
fundlng may have curtailed an ~CII\IIL before the end of the penod). The next step IS to rsptam the reason for 
rcquestlng the change .A detalled descnptlon of the proposed component In terms of IU Impact on budget, schedule. 
‘trtd pm?ously stated program goals should also be provided For example. Santa Clara Valley’s annual mfl included 
sections that described successes and shonfalls and future changes as a result of these two areas All ChangeS must be 
consistent with regulatory requirements In Secuon 122 26(d)(2)(iii). Requests for significant r~lsions to the Storm 
water management program mav require mumclpahtles to pamallv resubmit their storm water permit application. as 
noted m SecUon 122.26(d)(2)(i;) and (d)(2)(v). 

Revisions to the “Assessment of Controls/Fiscal Analysis” Sections of SWMP 

.4ssessment of Controls 

AS part of the Storm Water Management Program, municipalities are required to provide an ENNUI “Bt of 
controls,” as well as a “fkcal analysis.” This section should be completed only after you have reviewed and 
summarized the data gathered throughout the year. The municipality will compare the collected data and documented 
achwements of the program to the estlmatk data (e.g.. reductions in pollutant loading and other site-specific 
measurements included In Parts 1 and 2 of the permit), Program components will not always meet the anticipated 
return value and others may exceed expectations. The effectiveness of controls should be modified based On the xhtzd 
values from data gathered throughout the past year. 
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-i number of conrrol measures cannot be e\.aluated in terms of direct measures. such as pollutants removed. but instead 
must be evaluated in terms of Indirect measures. Indirect measures can often be very effecnve when direct measures 
are not appropnate or when they do not tell the whole story. For example. public education campaigns generally 
cannot be assessed in terms of pollutant reduction. An increase In the number of citizens participating in a cieanup 
program. however. ivould be a good indirect indicator of program effectiveness. Similarly. an increase in the rate of 
\olunreensm wIthin the commurue could Indicate the relative success of a particular program. Another indirect 
measure might be an increase In the \,olume of recycling materials collected. An indirect measure of success in 
lowenng pollutant toads would be a lo\venng in the number of beach closings or fishing restnctions. Be aware of the 
posslbilig of these Indirect Indicators as you review your records. 

T,lble i-3 contalns control actl\‘ltles and possible ways 10 indirectly measure their effectiveness. Some of these 
:lctn’ltles may be appropnare for !our situation. 

1-.4BLE 3-3. SWMP COMPONENTS AND SELECTED MEASURES 

e3nup programs or 3 

Fiscal .-lnalrws 

The fiscal analysts SeCtlon ~111 a!<o be updated based on actual figures for the year past. The information to be updated 
~111 include the existmg budget, estimated operation costs necessary for the storm water management program king 
the term of the perrmt. capital avrulable to meet these costs, and the list of available sources of funding and legal 
restnctlons on these sources. Information for this section and the section on assessment of controls can be presented 
In a number of \vays. Including graphs. pie charts, and matrices. When the projected and actual figures differ, the 
permittee should also include a narrative explanation. For example, if the monitoring program exceeded its budget 
In a parucular area the per&tee may indicate in the narrative that this was caused by the addition of several outfalls 
that \vere not Included m the ongnal list. 
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Summary of Data Gathered Throughout the Year 

This section of your annual report IS used to present an overview of the data gathered during the past year and is an 
tmportant step in evaluating the effectiveness of your program to date (e.g.. data may Indicate that efforts to reduce a 
parttcular pollutant have been successful). This secuon should address, at a mimmum. the results of the storm water 
momtonng program and the seasonal pollutant load es&mates for each major outfall identified in the application. 

Your murucipality was requrred IO Include. tn the Part 2 per-nut apphcauon. a proposed momtonng program for data 
collectton from the separate storm sewer Fstem. The permit issued to your municipality should specify the required 
momronng for the pet-nut term The amount. n-pe. and schedule for momtoring data collection ~111 vary, depending 
on the proposed program and on the permuttng authonues need to charactenze the discharge from the separate storm 
+e\ver system. The annual report should summanze the momtonng acuvtues for the prevtous year mdicating, at a 

u-~rn. the number of oudalls or screenmg pomts sampled. the number of times each outfdll was sampled, and the 
nf the outfails sampled The annual report should also summanze the data collected in the monitoring 

““e momtonng data should be orgamzed bv watershed. For esample. the results of all monitoring 
!tscharges to Smith Creek should be listed together m the same table The report should include the 

1. ‘tatton for each outfall sampled 

. The UU, U.. _ :,‘1. -f the storm event that generated the discharge 

. The form of precipuation (rainfall or snow melt) 

. The type of sample collected (grab. flow wetghted composite. or time weighted composite) 

. The results of the analysts performed on the samples (e g.. the concentrattons of the pollutants). 

%lomtonng data are best presented m a table or matrix fomtat. Momtonng data can also be gtven m line graphs, bar 
charts. pte charts, or orher easily understood formats. 

,Mumcipalitres are also required rosubmn rn then Part 2 applicauons a schedule for procniing esumates of the seasonal 
pollutant loads and event mean concenuauon of any parameter detected m any sample collected for the Part 2 
~appltcauon requrrements. The proposed schedule will be revrewed by the pet-nutting authority and should be included 
in the pemut conditions. The annual report should present the estimates of pollutant loads and event mean 
concentrauons m the years spec~Ged in the permit schedule. The followmg mformation should be provided: 

. Location of the major outfall 

. Estimates for four seasonal pollutant loads for each parameter 

. Brief descnption of method used to estimate the pollutant load 

. Estimate of the event mean concentration of each parameter for a representauve event 

. Brief descnptlon of the method used to estimate the event mean concentration 
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The estimates of pollutant loads and event mean concentrations should be presented in tabular format by watershed. 
The descnpuon of the calculation methods should indicate the extent to which the monitoring data were used. You 
may also Include a written evaluatron addressmg the results. 

For mstance. Santa Clara Valley has a 5-vear monitoring program This program contains 10 monitoring sites, 
mcluding 5 new sates-an mdustnal sate. two transportation corridors. and two outfalls at a detention basin. The 
objectives of the program are to: 

. Gather data to detemune long-term water quality trends 

. Assess impacts of to?ctcttv m storm water runoff and detenmne the pollutants causmg the toxicity 

. Evaluate the appropnateness of the WQOs in protection aquauc life 

. Determme the treatment effectrveness of an existing detention basin under different hydrologic conditions 

. Assess the role of stream sediments as pollutant smks or sources 

. Descnbe the management tmplicatrons of the findings. 

Annual Expenditures and Budget for the Upcoming Year 

This section addresses the coming year’s proposed budget and the previous year’s expenditures. An anAysis of last 
year’s budget and actual expenditures is used to determine if targeted amounts m the new budget will be adequate. Note 
which of your program elements will be continued. which will be dropped, and whether any new ones are to be added. 
Compare thus list of proposed program changes IO your avarlable budget to ensure adequate funding. Once! you have 
Itsted the protected cost for each Item. note the source of funding and its approval status. Trackmg approval status of 
funding for planned activnies is important because the program may not be able to achieve its goals or permit 
compliance without funding approval. For example. the Santa Clara Valley Water District (SCVWD) is the managing 
agency for the mumcipality’s budget. A management committee is appointed to decide on budget matters. The 
committee is chaired by the SCVWD Manager of Operations and Water Quality and includes representatives from each 
of the 15 co-permittee municipalities. The nonpoint source division’s program manager is responsiile for the 
administration and management of the budget program. 

Summary Describing the Number and Nature of Enforcement Actions, Inspections, and Public Education 
Programs 

This section should descnbe each enforcement action, educational program, or inspection conducted during the past 
year. This may include actions initiated by citizens, private industry, or the municipality. Refer to legal notices, court 
records. and newspaper arucles for this information. Permittees should note the number and type of each action and, 
where appropriate, the number of participants or the number of materials distributed (as in the case of educational 
programs). When addressing enforcement actions, it may be useful to indicate the types of outcome (e.g., the names 
of offenders published in the local narspapers, the number of fines levied and the amounts, or the number of ciosnres 
or stop work orders issued). The total number of inspections, the types of facilities inspected. and the number of 
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vlolauons cited due to these should also be indicated. It may be helpful to note the number of in-house training 
programs held for Inspectors and the number of attendees. Public educauon programs may be assessed by noting the 
number of meetings or classes. SubJect matter. attendance figures, the number and Qpe of media spots, printed 
materials distributed, etc. In evaluating program success. it may also be helpful to use some indirect measures, such 
as a decrease rn Illegal storm dram dumpmg, which may be attnbutable to storm drain stenciling. The key to Santa 
Clara Valley’s enforcement program. for example. is the ordinance regulatmg mdustnal or other polluting activities 
wlthm the municipality The ordinance to be developed by Santa Clara Valley ~11 Include language addressing the 
follo%lng actlvlties: controlling non-storm water discharges to storm drams. watercourse protectlon. regulation of 
outdoor matenal storage. control of Improper grease disposal. and storm water management requirements for new 
development and redevelopment For more specific mformauon on how the ordinance ~111 affect these areas, various 
subcomrmttees will develop gutdance manuals on storm water controls. 

Identification of Water Quality Impro\,ements and Degradation 

An lmponant measure of the program etTectlveness IS the extent to which \gater quality has Improved dunng the past 
bear In particular. mumclpalltles should examine the water quahty of the receiving waters to which the system 
discharges. Thus section should include such changes In recelvmg water qualIt! and cite the reasons for them. 

\lumclpallt~es were required to provide Information on recelvlng waters and tkatersheds in Part 1 of the permit 
.ipphcatlon. This Informauon Included a dIscussIon of water bodies wed In State reports required by CWA Sections 
W(b). 304 1). and 3 14(a). the State Nonpomt Source Repon. and other reports ldentlf)lng sensmve watersheds. To 
complete 011s secuon. you ~111 need to review Information gathered for these State and Federal programs during the 
past year and data f?om the required momtonng program. The municipality map have also gathered receiving water 
data as part of its strategy for conunumg program assessment. In addition. mformauon may be available from other 
Federal programs. as noted in Chapter I. Be aware that numerical data are not the only way to determine water 
quality One cntenon you may use when Judging water quality IS how well the body of water meets Its designated uses 
(e g.. recreauonal or lndustnal uses). 

Once water qualib Improvement has been noted, the. next step IS to determme the cause for these changes. For 
Instance. ifthe annual morutonng data indicate that discharge water quality and receiving water quality have improved 
proportionally, it may be attnbutable to the successful implementing of the SWMP. If momtonng data indicate an 
Improvement in discharge quality yet receivutg water quality has degraded over the past year. you must try to find the 
reasons (e.g., unforeseen weather conditions, such as flooding or drought or sources upstream). Avallable computer 
water quality modeling programs may be helpful in compleung this secuon. 

Sample Annual Reports 

An excerpt from an annual report on the Santa Clara County program is given after the summar?’ 

SUMMARY 

This chapter discussed the procedures on implementing the specific admimstratlve requirements, which includepublic 
participation and public Information programs, fiscal analysts, and annual reports. Each of these components is 
essential to the successful lmplementauon of a municipal storm water management program. Public participation and 
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Annual Reports Chapter Three 

public mformatron programs solrcn publrc support by informing individuals of the importance of good storm water 
management and its effect on water quality. By conductmg a thorough fiscal analysis program. a municipality 
examines all of the avarlable sources qf fundrng and selects the funding optron according to its specitic needs. The 
annual report assesses the effectrveness of the management program and allows the municipality to revise the program 
based on the results of the assessment The next chapter provtdes procedures for implementing an effective illicit 
connecuons detection program as a key element In the municipal stonn water management program and provides 
examples of programs from drfferent mumcrpalities. 
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SANTA CLArU COUNTY STORM WATER MANAGEMENT Program 

Public LnformatiocUParticination Program 

Provision Jb of Santa Clara Counv’s NPDES permit requires the mdlvldua) co-permittees to implement 
educauonal control measu es to inform the pubhc of and encourage parucipauon in nonpomt source 
pollution control acu\‘ltles. Eduwtlonal control measures are being implemented through a Public 
lnformatlon and Pamclpatlon I PI.4’) program 

Ovemiew and Objectives 

The maln obJecti\-e oi the Plip element IS to implement educational control measures that provide 
Infomlauon to the public and Incrme understanding oiand parucipatlon in conlrolhng nonpomt source 
pollution. The 01 era11 goals for FI. Y I -Y2 were to generate awareness of the program by definmg the 
problem mform mdn.lduals on \\a\s to panlclpate In solutions to the problem. and provide the means 
ior partlclpauon 5peclfic lndustnes \\ere targeted for development of Best Management Practices 
( BhZP) manuals. brochures. .md posters To aid In the development. publlcatlon. storage. and 
dlstnbutlon of educauonal matenals. the program establlshed a PI/p Subcommittee In FY 90-Y I to have 
pnmAn responslblllty for the Implementation of this PUP element 

Program Activities Completed and In Progress 

The subcommittee produced rune ppes of educational matenal dunng FY Yl-92 This included 
development and dlsrnbutlon of an hutomouve Industry BMP manual and poster. a construction BMP 
poster. a “Recycle 1’our Used Motor 011” poster. brochures descnbmg how to decrease the use of toxic 
chemicals In the home. guldebooks. and stencils The storm dram stencils developed m FY YO-91 were 
made available to co-permlttees and volunteer groups to use dunng FY 9 l-92. and the remammg 
brochures developed in FY YO-Y 1 \\ere dlstnbuted to the co-pemuttees as needed. The co-permittees 
dlstnbute them to the public through presentations. events. direct mailing, and billing Inserts. In 
addmon. the subcommittee dlstnbutes the matenals IO the public through presentations and events and 
IO schools. teacher orgamzauons. and specific businesses. 

FY 92-93 Program Activities 

The subcomrtuttee ~111 contmue to be pnmanly responsible for lmplementatlon of this PI/P element, 
and to act as the central development and distribution point for all materials. The subcommittee will 
also be evaluating the effecuveness of the PI/P element activities of the past 2 fiscal years and 
dweloping recommend&ions for increasing the outreach effort. Activities planned for FY 92-93 
include development of a program newsletter for nontechnical audiences with periodic distribution and 
development of a brochure for homeowners to use when dealing with contractors who offer potentially 
hazardous services (e.g., carpet ckarung, pest control). Other activities planned for FY 92-93 are 
creauon and implementation of a distribution plan for program educational materials. translation of one 
brochure into Sparush. reprintlng of e.ulsting materials to keep distnbution points supplied. provision 
of funds to support other programs and for the purchase of educauonal materials produced by other 
programs in the Nauon. development of a strategy for a recognition program for Industry compliance 
efforts. and funding of the San Francisco Bav National Wildlife Refuge’s Alviso Environmental 
Educauon Center 

September 10, 1997 3-36 Final Draft 

0010018



Co-Permittee Activities Completed and in Progress 

The activities conducted by the subcomrtuttee and the co-permntees for the PI/P element are 
summarized below The demled reports submttted bv the subcommrttee and the co-permittees are 
presented tn the “Publtc Infotmatton/Panrcipatron” Program Element Report. 

Mastructure 

Thehmdmg, sting. md organtzatronal/instmtttonal mfrastructuresestablished bvtheco-pen&tees 
are summanzed rn Table 3-l Of the 15 co-permrttees. 6 relied wholly or parttally on their general 
fund for FundIng of PI/P element acttvities m FY 91-92. and 10 acquired funding through related 
program funds. fees, or urllioes. Funding for the program element was sufficient for 14 co-permittees 
rn FY Yl-Y2. and I reported that the budget was constramed. Staffing for the PI/p element was 
sufiictent In FY Y l-02 for rune co-permittees and insufftcient. overextended. or limited for six co- 
permtttees .A total of five of the SI.X co-permittees reporting insufficient or Imuted statTproposed 
changes to resolve the problem: one indicated no changes would be made due to a hiring freeze. The 
-I co-perrmttees who reported orgamzauonal hmnauons to implementatton of the PI/P element 
tdentrfied the problems as establishment of effecttve commumcatton among departments and 
dtffkultres rn analysts of actrvittes; 11 co-perrruttees reported that there were no organizational 
limttatrons. 

Public Informauon and Parttctpatron Activities 

The activlues conducted bv the co-permittees to meet the objectives of the PI/P element included 
storm dram stenahng; publkaoon of articles in newspapers, commuruty reports and newsletters, 
preparauon of advertrsements for radio and TV; direct mailing of brochures, and distribution of 
billing Inserts (Table 3-5) Brochures and posters were distributed at presentations and special 
events and were made available at community centers and public office buildings. Some co- 
pernuttees provrde telephone and mail service to distribute materials on request. In N 91-92, 
more than 2 1 .OOO storm drams were stenciled. 76 articles and advertisements were published, 238 
presentauons and events were presented or attended. and more than 77,000 brochures and posters 
and over 82.00 btlling inserts were distributed. The city of San Jose took the lead in producing 
bookmarks for the co-permittees to distribute to libraries for summer reading programs. Copies 
of San Jose’s co-pet-mrttee PUP acttvities are attached. 
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Chapter Three Annual Reports 

E J-J. PI/P PKOGRAM ELERIEN’I‘ INE‘KAS’l‘Kli(“l‘llRE 

1 
Orgqkizatiooal 

Limitations Amount 

Sufficrcnr 

sIIfficlcnI 

slll~l‘lclcnl 

Constrdlrlcd 

sllfflclcnl 

Sufficienl 

Current 

Overcstcndcd 

Sllfflclh 

slIl~IILICnI 

l.lll~llCd 

InsufliclcuI 

suNlclcllI 

lllrc I sI;iCf 

(‘oliIr;rcI \t Illi 
WVSD 

Co-Pedttee 
Source 

General Fund 

Environmental BIII 

Sewer Elllcrprlsc 
Fund 

GeneA Fund 

Gcneml Fund 

Capital 
Improvement 
Program 

Gcneml Fund 

Wastewater 
Enterprise Fund 

Storm Drain lJI~lt(y 

Storm Drain User 
Fee 

Capital 
Improvement 
Program 

Existing Programs 

Water Utility/Flood 
Control 

Now 

Now 

NOIIC 

Campbell 

Clrpcrllrrcl 

1.~ Altos 

Now 

Hcorg;inl/,iliorl trt’ 
dcpnrlws 

Now 

Los Alros tlllls 

Ims GilIOS 

Llllpitas 

Monte Scrcno 

\/lountain View 

No clru~gcs 

Sufficient None Hccnlll volllllIccrs 
for slencillng 

No chgcs due IO 
hiring frecx 

NO ClliIllgCS 

No cl~mgcs 

Ltrnited 

Coordlwlrlon bcIwcn 
divlslons 

, Now 

None 

Sufficient 

Sufflcrcnl 

Sufficlcnl 

Ltmitcd 

Sllfliclclll 

Sufficlcnr 

i?;llo Allo 

San Jose 
I 

’ NOIIC t IIrc hhor ;IS nccdcd 

No clr;~ngcs ACIIVII~ aIliIlysts 
difficult 

I 
No c tunges SCVWD Sufficient Sufliclent Coordination due to 

physical separation of 
departments 
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Aunual Reports Chapter Three 

TABLE 3-S. PUP PROGRAM ELEMENT ACTIVITY SUMMARY 

Co-hmittedActivity 

CAMPBELL 

Andes II-I newsletters. 

Adopt-a-creek program Implement program Implement program 111 

Source: Santa Clara Valley Part II Municipal Permit Application 
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Storm dram stencils 

Advertisements m newsletters, 
newspapers 

I Brochure dlstnbutlon 

6 

1,000 

Short reporting 
period 

Goals met 
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Outreach Materials Chapter Three 

TABLE 3-S. PVP PROGRAM ELEMENT ACTlVITY SUMMARY (Continued) 

Co-Permittee/Activity Goals IW 91/92 Accomplished Goals FY 9z93 Rexwo~‘Gij&ls : 
Net Met 

PALO ALTO 

Storm dram stencils 

Hrochureslposter dlstnbutlon 

Hllline Inserts 

IO0 

1 JO0 

~~.!)OO 

750 2.000 
4.600 6.240 
sl.000 54.000 

Comfnurut~ report I I) I 

Goal met 

Goals met 

Goals met 

Report space 
restriction 

Aclven~.srmrnLs m nruspapr. 
TV 

Prc5enLilUon9evenki 

SANJOSE 
Storm drain 5tenc1ls 

Phone/mall service 

Ikochurmposter dlstnhutlon 

:\dvertlsements m radio. 5. 
newspaper. newsletters. lransll 

; 5 lnsuflicient staff 
time to coordinate 

13 

3.SOS 
I .oon 

6.000 

As needed 

One event 
canceled due to 

budget cuts 

Not reported 

Goals met 

Goals met 

Goals met 
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TABLE 3-S. PUP PROGRAM ELEMENT ACTIVITY SUMMARY (Continued) 
I I 1 I 1 

Co-I’crmitt&Actitity Accomplished Geals F-Y 92193 Reaoar Goah 
Not Met 

SANTA CLARA COUNTY 

newsletters 

I UW pilot program 

tbladmgs reals ssmbhshed 

SC\-lVD 

Storm dram 9mclls c’o goal establIshed 
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Outreach Materials Chapter Three 

TABLE 3-S. PUBLIC AGENCY CONTROL MEASURES ACTMTY SUMMARY-PART A 

Street sweepmg 

CITY OF CUPERTINO 

Sfreel sweepmg 

Catch basin cleamne 

Con\,evance cleamne 

(I c\xnts/628 miles 6 e\,enlsI62S 8 e\.ents/628 miles Goals met 
per month miles per month per month 

1.120 2.x-m 2.810 Goals met 

.As needed . ;I) lncldents As needed Yet aoDhcable 

CITY OF LOS ALTOS 

Street weeptng 

Catch basrn cleamne 

5 c\ww?‘I I miles - c\wus/331 5 - s\,ents/332 5 rnlles Goals met 
per month miles per month per month 

900 000 900 Goals met 

Convevance cleanrng As needed None As needed Vat applicable 

TOWN OF LOS ALTOS HILLS 

Street sweepmg As needed Not reported No goals estabhshed Not applicable 

Catch basm cleanmg 250 250 250 Goals met 

Conveyance cleamng 5 miles 5 miles 5 miles Goals met 

TOWN OF LOS GATOS 

Street sweepmg 23 days/700 mrles 23 days/700 miles 

Street sweeping 
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Chapter Three Outreach Materials 

SAMPLE PUBLIC OUTREACH MATERIALS 

The followmg pamphlets and booklets are examples of public education matenals that attract attenuon. are easy to 
read. and provide steps thal the public can take to help Improve water quah~. 
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PET WASTE and 
WATER QUALITY 

=UBLlSHE3 FOR T’-‘E WISCONSIN PRIORflY WATERSHEDS PROGRAM 

Pet-Owners. Take Heed ~hcn vou clean up a&r 
-our c-3. do you aump UX waxc In me Strctt or storm 
~wer? Do you leave II IO aecav on me sracwalk or on 
:nc grass near rhc SUeCC? If 50. ‘IOU may bz clusmp 
poorlurlon or ncArh problems. 

Are You Polluting 
Our Lakes and Streams? 
?ollufanrs rrum mororxrlv &swsca oer wax= f-nay be 
hasned into storm sewen 0v ram Or melung mow Storm 
,cuers usuailv do nor 80 10 a Kwlpe ucacrncnc plant. In- 
rrcad. most storm x*cO dnm ~?~rrrcrrv lnco our Iaku and 
>utm. arwmg manv potlofanu tiong wtyl rhc wxcr. 
Polluunu commonly iouod In UrDan lakes. SIrcams and 
pond5 Include: 

wllen per wuu u wvuncd Km kakuor sueaals. fhe wax& 
decays. u5Ing up oxygeo md solm%ma rekuuyl unmopu 
Low oxygen level5 ancf ammoarr comalned with warm 
:cmperarurcs can kill fish. 
Pet waste also conca1lU 0ulnenu ULU encoungc weed acbzl 
3ip~c gtwwh. Overiv icmle wafer thxxma cloudy urd 
kycen-uuaracuvc ior swunmm g. bmung Jnd fIShlng. 
PCl-ll+t7lC8l~V.paarrrpcunCr dne¶suIVhlCh 
nuke waur ude for swuxunmg or d.rmkmg. 

Are You Risking Your Health? 

RtwastetMymtbcthcluge%tormoscmxicpollu- 
cant tn urban w~emay~. but ft is one of the many lit- 
tle sourcu of p~llutioa thu Ad up to a big problem 
for water quality. Fommuc~y, there are SOCK SU@C 
dungs we can all do co help keep our water clean. see 
the other sfde for ways to kCCp pet WaSU Out Oi lOd 
witemay5. 
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Chapter Three 

You Can Make A Difference 

Outreach Materials 

Cleamng IJD after vour per can oe 3s slmPie as talung a pla~~c bag or pOOPcr scooper along on your next walk. 
What sr&d you ao WIU’I me waste vou ptck up? No SOiUllOn IS petiect. but here are the cnotces: 

0 Fltiitdownthetoilct.. . 

The waccr rrom your wdet goes lo a 
eouc system or scw8ge Utxsncnr 
plant chat removes mo5t polluUm.5 
xtorc me water reacncs a ,arc of 
smcaIn. 

To prevent plurnbrng problems. aon 1 
try IO flush dcbns such as rocks. 
such. or cat 11tur. Cal fcca my k 
SCDOQC~ 0ut 8d nusaai d0~~ the 
rollel. bul used Ileer rnould be pul In 
a securely closed bag VI the u-ash. 

4$ by it in the yard . , . 

01g a hole or trench that IS: Tlus may bc easy. but 11 IS not the best 
z 400~ 5 mcher deep; soluuoo. Waste taken to a mndfitl or 
I .Away from vegetable gsrdcm: mcmerator can still cause polluuon 
L Away irom any la*e. stream. proolemr 

ditch. or well. Check loul orduuncu. Fuatng pr 
waste III the tnsh u agamst the Irw m 
some coalalunlucs. 

numetm to fefultzc nut-by plants. 

Be auk. Keep pet waste away 
fkcmlwgembleg8rdcm8ndwuc!rsup 
phc3toptevcnt~.Don’taddpet 
waste w your compost plic. The pile 
won t get hot enough to Lull d1s.cas.c 
orgaolsms Ill per w8ste. 

Another opooo IS to ~nsraii an under- 
ground pet waste digester that works 
like a small wptlc tank. Before buy- 
mg one from a pet store. check local 
lawvsthatmayrcsmctlheuuse.dCSlgn 
or locauon. 

0 Putitinthc.trash... 

A Few Words of Caution 
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Outreach MaterSah Chapter Tbree 

Practical Tips for Home and Yard 

A SERIES OF WATER OUALIN FACT SHEETS FOR flESlDENTJAL AREAS 

It’s a0 uIlfomloau fact of urban life-many of 
our SUeaIm and lakes have bee0 pouu~. It Imy 
be a surpnx howcWr. IO leanr thar watt 
pouuuoo ofun SraKu right wherr you live. 
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Chapter Three Outreach Materials 

SIMPLE TIPS FOR CLEANER WATER 
It redly doesn’t matte: wnctner YOU he m Ihe sty or the country whcrha your home is 

large or small . ~wnemer vou have a lot of time and money to UIVCSK 111 your yard or just a 
little. There ls somerhmg you can do to improve water quality. The following suggestions are 
wa)rs that you can make a contnburton to ckan water and a healthy environment. 

l Direct roof downspouts r-y from foundanons 
and dnvw)l KO plmat-18 bull or lrnu N.~ae 
water an safety soak mo Ihe ground. Conndu 
usmg a mm bti II prz 7.11. 

l Use lam and gardar chan~c& arcfuRy aad spar- 
mgly. Pcxlada. tncludq weed LulLn. should be 
conudcrcd a I;~st raon--otha KXIMIS come fii. 

’ Luau the use of lORC or tuurdow pr-m 
gcned. Keep rhan way from norm ~WUS. lakes. 
and suams. 

l Collaf al md ocher auiomoavc poduas preferably 
forraycting.oraghllyrerl~wnpLhcmfor 
QrOw diSQCd. 

l wrrh UK 00 VIC lam. where soapy wata can’t 
qucklyruntowudthe mrr&lstolmscwcr,plc&ing 
up ode pollut8llu u It goa. 

l KCCQ M tlulal UD and u-l @xxi 0Jxraang conQ- 

!lOtl. check apexally ior dnps alld rcpw I& 

snrmdimeiy to keep nusana olli cff pavrm~nt. 
Serw wt. walk. bike or take the bu. 

l For waterfront property. grow a “buffer SUIP” 
of dcpsc. namral vmuon aloq the water’s Cdg:c 
to filta polhxinu and subti the shorciiae. 

l lfusu4g~scpuctiWtan.mainfainnpropcrly 
1tlf0ugh rcguh lnrpcoom and liansed pumping 
mrylwotoLhruyars. 

. Monaor fuel USC from any underground gas aad 
oil unh to make sure rhey arc no1 Icahng. 

l Clan up per wanes. from which nummu tend 
bacusia could tx wasoai loward lakes and streams. 

l Conscrvaavely use wh m mnta. Use sand or chip 
the ICC off pavement when poulbie. 
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In your cmwnunfty 
. S~ppan and follow ownanas mat hut SOLI 

crmlon irom comcLloa scccs. 

l Suppon the prmumttoo of ww8mil as 08nlnl 

filters that proraa warn quaky, ptmatt floodmg. 
and pronde vnaJ opn spnct. 

- Encourage normwater managanax practtca that 
duct runoff poiht~on by rcmpoanly holhg 
water m pona or lcrung It soax mto tie ground. 

. Encourage the de but consewaove use of sait on 
maas and I~JTIJ~ appuauoo to cnual artac. 

. Tell pudic 0if1cm.i.s awut vour uxcrc5t m clevllng 
up kxai ware5 and about thar value to raxauon 
ma mc ccooomb 

l Promote “cnvtronmental or parkway ootridon” 
adjaoznt to streams and watanys for wawr 
quaky. wldlife. and mukipk-us bat&its alike. 

l Paruapatc ID ~poups. prows. and cvcats that 
promote co tascnauon. watuiront raeaoon. or 
snorehe clean-ups. 

Home Hot Spots for Water Quality 
Around every v8fa are scmts wnere YOur aclMws rftect water Pu8my. nlo lllusu8Bal shomatewotmem.Tti 
a 00~ around wur m nOme wnn an ew towua wattor au8hty. 

l Gooa for water auut?y 0 Baa far water 0wJrty 

0 Cowl W gmx or Daa. cewnalng on your acwms 
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PRINCIPLES OF ENVIRONMENTALLY SOUND YARD CARE 

~~~~o~enml,ly sound. As a shorter vemoa of the corn: pm- 
eon plea. Rnhrnlnng Yurd Corn. II offers down- 
ro-ankups for protaung we quihty are 
your borne and m your uxnmuntty. Lmk 
InsIde for tnfotmauoa on home “hot spots” 
ior water quaky. 

l lXnkmg of mwontncntal conscquatos m addition to b 
collvancaccI. 

l Platuuru for greater harmony ulth natunl surroundings. b 
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A 
Clear 
Choice for 
Bush River 
and 
Camping 
Creek 

II rsl I mrtrrrraul,,,, h.1, 1 /‘~,“1~11 
--.-.- -_.____ I.- . 
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I I11 

:I. Soil TesI for Ferlilirer Applicalion. 
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Household alternatives for source control of heavy metals. 

0 lltw it is iml*,ssibte IO 141 whc~hrr a producl 
Contains mclols or nd Pruduc-c ingrcdicnl Ii313 

UC ~~~ornplrlc for one reason or another. (kadudlly 
this will changr as the public dcunnds ‘green’ (,r 
cnvironmrntally wnsi&e podu-s and more 
romplclc labcllh~g inlormalion III Ihc mcanlimc. 
rcscarrh inlo 111~ rontcnls of household produrIs is 
rollliti~~ii~~. locally and naConally 

TraGng ror~dur~tl by the Wa&inghm IUxit J 
CosliliCn of Scalllc and other organiutions has 
shown that ccrtam products contin lower lcvcls of 
mclals Ihan o~hcn The information in this brochurr 
Is only a partial listing of producta and ahernalivcs. 
and will bc updalcd and cxpandcd from time lo lime 

And choices don’t be (u be all or nothing. 

hy for example lhal you have a favurilc detergent 
hai contxins heavy metala. Try a substitulc every 
accond or fourlh washlord. You11 still be reducing the 
amount of metals by 25 to 5C%-and evenlualty you 
may t.hoosc to make the substitution com’ptclcly 

Pesticides Ma contain copper. Tr 
bu *II a or intruducmg 4 

e-m-- 

praying mantis lo your ardcn For 
smatl infeslations. wtpc t avca or use 
a high-pressure waler spmycr and 
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Cultivate Clean Water! 
Fenlllzw runoff, eroded sediments, 
septic wa8te8 and pa8tlcldo ~stduar 
are leadlng cauaea of water pol/uMon. 

t 

t 

l 

l 

Ir 

September 10, 1997 3-54 Final Draft 

0010036



Outreach Materials Chapter Three 

REFERENCES 

4yres. I99 I. Douglas W and Scott Thorpe. F~ancrng Capttal lmpror~ements. American Water Works Journal. 

City ot.Seattle. Washington. 1992 I’drt II .L’PDES Permrt .-lppltcattontbr Drschargesjiom MS4s. 

County of Grand Traverse. Michigan. 1992. .\lttchelI Creek Watershed Case Stu&, 

County of Prmce George’s. M-land. 1999. Part Ii NPDES Permtt Appltcattonjbr Dischargesfrom MS4s. 

C‘ount\, ot‘ Santa Clara Valley, Califomta. 199 7. Part II .VPDES Permrt .ipplicatton/or Dtscharges from MS4s. 

Government Finance Offices ,4ssocratmn. 1989. Tax Rejbrm and State Revolvrng Funds: .jn Ana(vssu of The 1986 
T&x Re/brm .-fit. .-I Report to the U S. Environmental Protectron Agency. 

Lindsey. Greg. 1988. Flnancrng Storm Wafer Management.- The L’ttlt~, .-!pproach. Sediment and Storm Water 
Admmrsaation. Maryland Department of the Environment. Dundalk. Maryland. 

National League of Cities. 1987. Financtng Infrastructure. lnnovattons at the Local Level. Washington, D.C. 

Moody’s Public Finance Perspective on Municipal Issues. 1992. State Revolving Fun& Finance Local Wastewater 
Treatment. 1992. Moody’s Public Finance Perspective on Municipal Issues. Washington, 

U.S. EPA, Offtce of Wastewater and Compliance. I99 1. Slate Revolving Fund fSRF) Final Report to Congress: 
Ftnanctal Status and Operaltons of Wafer Pollution Control Revolving Funds. Washington, D.C. 

IJ.S. EPA, Office of Water. 1992. State and Local Funding of Nonpornr Source Control Programs. Washington, 
D.C . EPA-84 I -R-92-003. 

U.S. EPA. Office of Water. 1993. Gurdance on the Award and .\tanagement of Nonpoint Source Program 
Implementatron Grants Under Sectron 3/9(h) ofthe Clean Water Act for Fiscal Year I994 and Future Years, 
Washington, D.C. 

U.S. EPA, Office of Wetlands, Oceans. and Watersheds. 1993. Watershed Protection: CatalogofFederal Programs. 
Washington, D.C.. EPA-841-B-93-002. 

U.S. GSA, 1991. Catalog of Federal Domestic Assistance. Office of Management and Budget, Executive Office of 
the President and U.S. General Services Administration. Washington, D.C. 

Zachmann, Bill. 1990. .4 Nonpoinr Source Pollution Control Fee Proposal. Shorelands and Coastal Zone 
Management Pro-gram, Washington Department of Ecology. Prepared in continuation of the SF-6 Task of the 
1989 Puget Sound Water Quality Management Plan. 

Final Draft 3-55 September IO,1997 

0010037



CHAPTER 4 

PROCEDURES FOR IMPLEMENTING A PROGRAM TO 
IDENTIFY AND REMOVE ILLICIT 

DISCHARGES FROM STORM SEWER SYSTEMS 

INTRODUCTION 

The previous chapters presented information on municipal storm water management program regulatory requirements. 
guidance for municipal officials to rank storm water management activities for maximum cost effectiveness. and 
detailed procedures on how to implement specific administrative requirements. This chapter describes the procedures 
for identifying illicit discharges and implementing illicit discharge programs. Specifically. it discusses the components 
of an effective illicit discharge detection program. EPA’s method for identifying illicit discharges, and examples of 
illicit discharge programs that have been or will be implemented in different municipalities. 

Current interest in illicit connections IO storm drainage systems is an outgrowth of investigations into the larger 
problem of determining the role of urban storm water runoff as a contributor to receiving water quality problems. 
Water discharge from storm water drainage systems includes waters from many non-storm water sources. A 1987 
study in Sacramento, California, found that almost half the water discharged from the storm water drainage system 
was not directly attributable to runoff. Illicit entries to the storm drainage system are likely sources of this discharge 
and can account for a significant amount of the pollutants discharged from storm drainage systems. 

Common sources of non-storm water entries include sanitary wastewater, automobile maintenance and operation waste 
products, laundry wastewater, household toxic substances, accident and spill waste streams, runoff from excess 
irrigation, and industrial sources of cooling waters, rinse water, and other process wastewater. Although these sources 
can enter the storm drainage system various ways, they generally result from either direct connections (e.g., wastewater 
piping either mistakenly or deliberately connected to the storm drains) or indirect connections (e.g., infiltration into 
the storm drain system or spills collected by drain inlets). Sources can be further divided into those discharging 
continuously and those discharging intermittently. Table 4-1, presented in Investigation of Illicit Pollutant Entries 
Into Storm Drainage Systems (EPA 1993). gives a simple overview of typical pollutant sources and their most likely 
characteristics. The table lists the potential sources for illicit pollutant entries into the storm sewer system from 
residential, commercial, and industrial areas. 
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Chapter Four Illicit Discharges 

TABLE 4-1. POTENTIAL ILLICIT ENTRIES INTO 
STORM DRAINAGE SYSTEMS 

Storm Drain Entry Flow Characteristics Contamination Category 
pathogenic/ Potential Source Direct Indirect Continuous Intermittent Toxic Nuisance Clear 

Residential Areas 
Sanitary wastewater X X X X X X 
Septic tank effluent X X X X X 
Household chemicals X X X X 
Laundry wastewater X X X 
Excess landscaping watering X X X X X 
Leaking potable water pipes X X X 

Commercial Areas 
Gasoline filling station X X X X 
Vehicle maintenance/repair X X X X 
laundry wastewater X X X X X 
Construction site X X X X 
Sanitary wastewater X X X X 

Industrial Areas 
leaking tanks and pipes X X X X X 
Miscellaneous process waters X X X X X X X 

Note: X: most likely condition 
x: may occur 
blank: got very likely 

REQUIRED COMPONENTS OF AN ILLICIT DISCHARGE DETECTION AND REMOVAL PROGRAM 

The regulations under 40 CFR 122.27 require that the Storm Water Management Programs include “a description of 
a program to detect and remove illicit discharge into the storm sewer.” The regulations further require the 
following components be Included in the program: 

• Prohibition of illicit discharges 

• Field screening of outfalls within the drainage area 

• Investigation of potential illicit discharges 
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. Sp111 response and preventton 

. Public awareness and reponmg program 

. Control of intillratron of seepage from samtan sewers to mutucrpal separate storm sewer systems (MS4s). 

Prohibition of Illicit Discharees 

Applrcants must develop and rmplement an cffectrve program to prohibrt rllicrt discharges from entering MS4s. This 
IS accomplrshed through the rmplcmenrarron oi Inspectron procedures, local ordinances. and other legal authorities. 
In addrtton to adoptrng prohrbltron procedures. a schedule of the rmplemenlatron process should be developed, and 
sufficrent staff and resources should be ,rllocared. The prohlbmon of rllicn drscharges should be linked lo legal 
wthonty to ensure proper enforcement. 

Field Screening 

-\pphcmts must propose procedures ror ;I iontrnued outfall field screemng program They can use the procedures from 
therr Pan I :tpphcatlons or use altematr\e methods. The field screemng procedures m the Part 2 application should 
rdentrf) target areas to be esamrned for contmued field screening and the reasons for selectmg these areas. Also, any 
addmonal maJor outfalls recently rdentrfied should be mcluded m the Part 2 field screemng process. Of particular 
concern are areas of older development. areas ~7th automobtle-related mdustnes. and areas with hrgh concentrations 
of industnal facrlities. among others 

This section should provrde a detarled summary of the departmental responstblllt? for field actrvmes. frequency of 
rnspectrons. rnspectron procedures. Inspectron equrpment. and documentation procedures for field aclwnies. 

Invexiratioo of Potential Illicit Discharges 

Applicants should propose cntena to tdentrfv the parts ofthe MS4.that need investigauon. Procedures for investigating 
likely locat.rons for tllicrt dtscharge connectrot& mclude an MS4 inspectron. use of remote control cameras, onsrle 
facility mspections and dye-restmg. and additional momtonng to pinpoint pollutant sources. To adequately address 
these procedures. a checklist should be developed to ensure a comprehenswe evaluauon of the problem. The checklist 
should emphasize the use of the easiest. least expensive, and most effecuve methods for detecting illicit discharges. 
EPA suggests that a map be developed to supplement the investigation by identifying the illicit discharge locations. 

Spill Response and Prevention 

The purpose of spill response programs IS to reduce the nsk of spills to the public. These programs usually require 
coordinauon among fire. police. health. and public works departments The mumcipal departments responsible for 
rmplementmg the program should be tdentrtied and should address topics such as employee training, reporting 
procedures. spill containment. storage and disposal activities, documentation. and followup procedures. For each of 
these elements. parucuiar attentlon should be grven to good housekeeping and materials management practices. 
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Procedures can be implemented through modlfkation of rhe land use planmng process and ordinance enforcement or 
through coordinauon tixh existing spill prevention or spill containment programs. 

Public Awareness and Reporting Program 

,4ppllcants should promote. pubklze. and facllltate public reporting of illicit discharges or water quality impacts 
associated with discharges from MS-is The public awareness program should stress that the public is the benefkiary 
of rhls program. T!p~cal public alvareness and reportmg programs may mclude developing a hotline number, 
educating school students. using Inserts In utlhty bills. and media announcements. Effecuvety Implementing these 
programs should lead to a reduction In the residential discharges noted in Table 1-l. 

Proper Management of Used Oil and Toxic Materials 

This program component should faclhtate the proper disposal of used 011 and toslc matenais from households. 
Industrial. and commerclal users by estabhshlng municipal collectlon sites or Identlfvmg pnvate collection sites. This 
program should also Include any outreach programs for handlers of used 011. as well as the general public. 

Control of Infiltration of Seepa~ 

This program component should descnbe procedures that would control infiltration of seepage from sanitary sewers 
IO MSJs. Some controls to consider for hmitmg seepage include Inspection programs, preventive mamtenance surveys, 
and ongomg mfWatlon and ~nftow programs for locating seepage sites. Seepage from malfunctioning septic systems 
should also be controlled. 

EPA’S SUGGESTED METHOD FOR DETECTING ILLICIT CONNECTIONS 

EPA’s suggested method for detecung llliclt discharge connections. developed by the Office of Research and 
Development. is described In lnvesrlgarron of lnapproprrare Pollutant EntrIes rn~o Storm Drarnage svstems (user’s 
guide EPA 1993), lvhxh is axulable from the Center for Environmental Research Information. (513) 569-7562. This 
method focuses on data collecuon and quantitative analysis to implement a proper illicit discharge co~eCtionprogram. 

The user’s guide may be used as part of a comprehensive storm water management program that addresses aU sources 
of storm water pollution Correcting only the most obvious pollutant entries is unlikely to siguificantly improve the 
quality of storm water discharges or receiving waters. 

A municipality planning lo investigate ticit entries to its storm drainage system needs to base this on local conditions. 
This user’s guide describes the issues and provides examples to facilitate the design of a local investigation. 

Al1 the apphcable procedures described in the user’s guide may be used to successfully identify pollutant sources. For 
example. attempting to reduce a8sts by only examining a certain class of outfalis or using illicit testing procedures will 
s~gmficantly reduce the utility of the testing program and result in inaccurate data. Cursory data analyses are also 
likely to result in inaccurate conclusions. 
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The methodology (appropnately modified) can also be applied lo other types of sewerage systems. such as combined 
and separate samtan’ sewerage. 10 locate llliclr entries (e.g.. untreated or toxic industrial wastewaterlwastes and 
ItiltrarlorVlnflow) Into sanitq systems 

Fl_rure 4- 1 presents a flow Chart I‘or ~hc methodology for detecting ~illcit discharge connectlons. 
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FIGURE 4-l. SIMPLIFIED FLOW CHART SEOWNG THE DETAILED METHODOLOGY 
CONTAINED N THE USER’S GUIDE 
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The lnltlal phase of the investlgauve protocol Includes trutlal mappmg and suneys. These actlvlties require 
mmlmal effort and result In ilttle chance of mlssmg a senousiy contaminated outfall. More detruied watershed 
suneys are then performed to locate and correct the sources of the contamlnatlon m the identified problem areas. 
.After corrective acuon has been taken. repeated outfall field surveys are required to ensure that the outfalls remain 
uncontaminated. Recel~lng water monltonng should also be conducted to analyze waler quality improvements, Lf 
expected improvements are not noted. then ;kddltlonai contammant sources are likely present. and additional outfall 
<md brarershed surveys are needed 

The user’s guide is deslgned to provide Inl‘ormatlon and gwdance to agencies pianrung or Impiementmg an 
m\xzsugatlon of lli~c~t entnes to a storm eater or wastewater dralnage estem This is achieved by: 

. Provldmg a methodolog to Identlf\ and descnbe potcntlai sources of non-storm waler pollutant entries 
into the storm dralna_rc ~7 stem 

. Descnblng an lnvesrlgatl\~e procedure that ~111 alio\v a usef first to determine whether slgmkant 
non-storm water entnes xc present In a storm dram and then to Iden@ the potentlai we of 
Industrial. resldentlal. or commercial sources responsible. as an ald to dctermmmg the ulumate 
locatIon of the source 

Procedure 

The user’s guide describes the foliowmg In\.estlgauon steps: 

. Dramage area mappmg 

. Tracer ldenttficatlon 

. Field survey and data collectlon 

. Analyses of data collected 

. CategonzaUon of outfalls 

. Investlgailon and remedlatlon 

. Pollution pre\‘entlon program 

MaoDing 

The mapping exercise is carried out as both a desktop operation by using exlsting information and with field visits 
to collect further data and to confirm existing information. The maps should provihe complete descnptions of the 
drainage areas. including outfall locations. watershed boundaries for each outfall, critical land use areas (mostly 
commercial and industrial areas). permitted discharges to the storm drainage system. city limits. major streets, and 
streams. The user’s mde discusses cntical land use areas and lists major mdusmes and thei:/potential to be 
non-storm water enuy sources. 

The dramage areas are ranked m the order of their potential to cause problems. This allows pnonties lo be set for 
field mvestigation of the outfails. Note that all outfalls will mentually require mvestlgatlons. and the mapping 
stage is important because the enure lnvewgation is based on IL 
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GIS are computer-based tools that can be used to store. display. and analyze geographical information; GIS can be 
used by mumctpalities Lvhen mappmg their storm sewer systems for the purpose of documenting illicit discharge 
connectlons. The GIS also sen’e as a data base to store mformatlon about the illicit discharge connections. such as 
field screemng and enforcement XII\ I~ICS. If GIS are not bemg used or are not a\-ailable to a municipality. then 
lorung maps. marked !vlth Important features (e.g.. ldenuficauon of potenttat discharge points) can also be used to 
target potenual discharges for ldentlficatlon and further action. as necessary. 

Tracer ldentificatioo 

To detect and Identlh non-storm !tater entries. dp-weather outfall discharges are analyzed for selected tracers 
(e g . ;Immoma. surfactant ). which xc found In the potential contamlnatlng sources. Ideally, the selected tracers 
should be uruque for each porenllal non-storm Irater contamlnatlng source and should eshlblt the followmg 
properlles. 

. Slgmficanl difference In concentrallons between posslbie pollutant sources 

. Small \xlatrons In conccntrntlons wIthIn each Ilkeiy pollutant source catego? 

. .A consen atl\‘e beha\ 1or (I c . no slgruficant concenlratlon change due to physIcal. chemical, or 
biologlcai processes) 

. Ease of measurement \~lth adequate detection hrtuts. good sensitivity. and repeatabliifi 

The user’s guide suggests tracers for common pollutant sources (e.g.. sarutary uastewater. septic tank effluent, 
laund? wastewater. and vehxie washwater. as well as potable water and “natural waters”). A non-storm water 
entry Invesugauon may need lo select addlllonai tracers specific to potential pollutant sources. especially 
Industries. In the study area (e g.. maJor ions. specific heat? metals) For each selected tracer. the concentration 
means and standard dm.latlons in ail the potenllai source flo\vs In the dramage area are needed (use of data from 
other drainage area lm’esugauons IS not recommended). 

Local data collected on tracers wil be essential to tdentifii the contammation sources m the outfall dxharge. It is 
Important that the tracer data be accurate. Guidance JS provided in the user’s gmde on representative Sampling and 
on the number of samples requtred for valid data. 

Field Sutiev and Data Collection 

Field investigations are used lo locate and record all ourfalls, including outfalls not previously identified from the 
mappmg exercise. IXuing field investigatrons, outfalls are physically inspected and samples are taken of any 
dry-weather flow for analyses. The field survey should. at a minimum, include: 

. Accurately locaung outfalls and assigning ID numbers 

. Photographing outfalls 

. Esumaung outfall discharge flow rate (or identlfvlng hkeiy lnternuttent discharge) 
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. Phyncally mspectmg and recording outfall charactenstics. Including discharge odor. color. turbidity, 
floatable matter (e.g.. sollds. 011 sheen). temperature. deposits. stams. vegetation affected by pollutants, 
and damage to outfall structure 

. Collecting dry-weather discharge samples for tiacer analyses of speck conductivity (can be field 
measured \vlth temperature). fluondes, hardness. ammoma, potassmm. surfactants. fluorescence, and 
pH. as well as orher samples. depending on lndustnal actlntres. 

Intermntent flows ~111 be more difficult IO confirm and sample. .4ddluonal field \x~ts. use of automatic samplers, 
and flow dammlng techmqucs may proke successful for obtammg samples of mtermlttent flows. 

Anal\ses of Data Collected 

Simple testing procedures are suggested for ;malpzlng the tracer parameters. Except for temperature and speci!ic 
conductlvlv measurements. ihe analvscs should be camed out In a laboratory; and not m the field to ensure 
<onslstent results. The laboratory need 1101 be sophlstlcated. It can be a room or a traller set up on a temporary 
basis 

The recommended anal>Tlcal procedures for each tracer parameter are bused on the followmg cntena. 

‘_ . -10 letecrlon I~mlts 
rences 

.L ,9on 
l Low &dst. good yulpment durability 
l Reasonable operator traming requirements. 

The user’s guide also Includes guidance on appropnate levels of anal>-tlcal detection and precision (repeatability) 
needed to ackme acceptable results. 

~tefw-izatioo of Outfalls 

Three levels of outfall discharges are defined: (I) pathogemc or toxic substance pollution. (2) pollution that is a 
musance or threatens aquatlc hfe. and (3) unpolluted. 

Pathogenic and toxic pollutants can cause illness upon water contact or consumption. They can cause signiscant 
water treatment problems for downsmzam consumers, especially if the pollutants are soluble metal and organic 
toxicants. These pollutants may origtnate from sanitary, commercial. or industrial wastewater non-storm water 
enmes; household toxicant disposal; automobile engine degreasing; and excessive use. of fertilizers and pHkides. 

Nuisance and aquatic-hfe-threatemng pollutants Include laundry wastewaters, lawn imgauon runoff, vehicle 
washwaters, construction site dewatenng, and washing of concrete ready-mix trucks. These pollutants can cause 
excessive algal growth. tastes. and odors In downstream water supphes. offensive coarse solids and floatable% and 
noticeably colored. turbid or odorous waters. 
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Clean water discharged through storm rvater outfalls can ongmate from natural spnngs feedmg urban creeks that 
have been converted to storm drains. lnfiltraung ground water. Infiltrating domestic water from watering leaks, etc. 

Outfalls can be classrfied by companng the collected dry-weather outfall discharge data with potenual sources flow 
data. .At the very least. outfalls with major pollutant sources should be identified for mimedrate remediauon. 

lnvestieation and Remediation 

Drainage area In\‘est1gat1ons IO locate the source(s) of non-storm \+ater entries can take a number of forms: 

. Indepth iratershcd c\,aluation (c g.. evaluate whether sources are likely to be an lndn.ldual industry or 
.m arca\\Ide problem. such ;IS general failure of samta? waste!\ater sewers) 

l Drainage 9 s~crn upstream sun’eys (e g.. tracer analyses. \xual Inspections. smoke and dye tests. and 
TV sun’e!‘s IO [rxc rhc lndl\,ldual sources of the pollutant) 

. lndustnal and commercial SIIC studies (e.g.. Identlh, nlatenals:chem~cals used and/or produced and 
\\hcther rhe SIICS dlschargc 10 ,I storm dralnage system) 

Poilution Preventi Proeram 

The goal of elirmnaung all non-storm water entnes ~111 probably not be achieved completely; howe\,er. any action 
that prevents Future entnes should be promoted. T!plcal acuons include educaung the public (mdustnal. 
commercial. residenual. and go\~emmental) and developing zonmg and ordmances 

Discussion 

In addltlon to these steps. the user’s guide provides background mformatlon In the form of discusslons. tables. and 
checklists to assist the user In ldenufvlng contaminated outfall discharges and potenual sources and in using the 
tracer data to esumate the proporuon of each contammaung source flow m the outfall flow. 

SUMMARY 

This chapter discussed the components of an effective illicit discharge detection program. The presence of illicit 
discharge co~ections wHhin a storm sewer system can adversely affect water quality. By implementing an 
effective illicit discharge detecuon program. a municipality can ident@ the source(s) of illicit discharges and take 
the action neuxsary to elimmate the discharges. Before the development of an adequate illicit discharge detection 
program. howmer. mumclpalities must identify the available fiscal resources. assess the public’s knowledge of 
water quality issues. and develop an SWMP that ~11 successfully complement the lllicn discharge program. This 
chapter presented the components of an effective program, EPA’s method of detectmg illicit discharges. and 
detarled e.xamples of programs from various mumcipalities. The components of an effective program include a 
mechamsm for prohibiting illicit discharges. field screening, investigatron of potenual illicit discharges. spill 
c=-p~se and prevenuon procedures. public awareness and reportmg program. used olUto?ric matenah 
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management and disposal procedures. and methods to control rnliltrauon from sannaq sewers to storm sewers. 
Withm these components. the use of GIS for mapping rllictt drscharge connecuons and for mamtammg a data base 
of tnfomrauon on tllicrt discharges throughout the muructpahty IS essential. EPA’s method for detecting illicit 
discharge connections is discussed wlthm the user’s guide. This method relies on the quanutatlve analysis of dry 
weather flows to identifv the pollutants wtthm tlltctt dtscharges This tnformation IS then used to locate the 
porenual source(s) of the drscharges 

Cr\SE STUDIES 

The followtng case studies provide rnfomtatlon on the various ways tlltctt discharge programs can be developed 
;md tmplemented These mumctpalttrcs have incorporated the components of an effective program in ways that are 
IIIOSI effectwe to their speck needs 
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FORT WORTH, TEXAS 

In 1985. the Fort Worth Pubhc Health Department (Health Department) developed and implemented a unique 
program for detectmg tllictt drscharge connecttons to ns MS4s. The program. known as the Drainage Water 
Pollutron Control Program. focuses on empowenng people to take actron agamst illicit drschargers and places less 
cmphasrs on excessive data collectron .As a result. Fort Worth’s program IS cost efficient and ensures corrective 
;omplrance. The four components of Fort Worth’s program are. 

. Problem detectron 

. Source tnv’estrgatron 

. Correctron of problems 

. Preventron of problems 

Problem Detection 

The Health Department tdentrficd rhrce means of detectrng surface ivater contamtnauon ( I) a dramage water 
qual~t! ,lssessment Jnd ntonrtonrtg program. (2) a brotostcrtv testrng method. ,rnd (3) a program for determming 
i he concentratrons of sts metals In drarnage sedrments 

Assessment and Monitoring 

The dratnage water qualitv assessment and monitonng program examines the types of discharges entering a 
recervtng water body (Trinny River). To properly assess the affect these discharges have on the water body, the 
Health Department thinks I( is essenual to monitor the discharges over an extended period of time. The 
monrtonng techmque used. however. IS not one of quantttatrve analvsrs but relies mostly on vrsual observation of 
the outfalls or drarnage \bavs From its obsenatrons. the Health Department concluded that the presence or 
absence of persrstent features (e g . ~egetatron. animal life) at an outfall are directly related to water quality. Even 
though persistent features are a direct mdicatron of water quality, one has to know which features are associated 
\+lth good water quahtv and v’rce t’ersa. One mdication of a healthy waterway IS the presence of a variety of plant 
and ammal life; unhealthy watenvays have little or no plant and animal life. 

The assessment and monitonng phase of this program is based on detecting subtle changes in the waterways from 
frequent observations and bv the use of modified versions of conventional chemical tests. The Health Department’s 
methodology does not readily utilize consulting firms or laboratories to determine if a problem exists; however, if 
exact determinations are required. then the senices of the aforementioned are solicited. 

The Health Department chose 21 dramage outfalls and one corz~ol site for monthly water quality monitoring to 
assess the presence or absence of the undesirable features in the outfails. Undesirable features include filamentous 
sewage bacteria. mosquito larvae. fish kills. water color, water odor, water clarity, water pH, oil sheen, floatable 
solids. and positive water tests to Nessler reagent. The information gathered from the monthly monitoring is 
recorded on data sheets. The data are compiled from all of the sites and displayed on a table with a 45month 
profile. The occurrence and persistence of undesirable features indicate the impact that outfall drainage has on the 
Tnrue River and the effectrveness of correctton and prevention measures within the program. 
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Biotoricity Testing 

The 24 dramage outfalls are then subJected to blotoxtcity testing. The purpose of the testmg IS to determine the 
presence of toxms m the watenvay. the hazard level created by the to.xms. and the source of the toxins. The object 
of the test IS not to define the propertIes of toslc substances. Instead of a laboratoe biotoxlclty test. the Health 
Department conducts In-situ toslclv tests Native aquaUc species are used to assess the envlronmental affects of 
the toxins on the watenva\ ’ ‘-*tat The use of native species IS key because they are accustomed to the 
snvlronmental charactensti ‘le ecologIcal region. To test these species. the Health Department used 
homemade minnow buckc: L re lloatlng. ventilated. transparent combiners used to hold test organisms. 
The test IS also used to exam c - water contaminauon. 

Metal Testing 

In :iddll. 1 to blotoslclv. the ‘4 wnlpllng sltcs are analyzed for 6 metals Water and sediment samples are 
coil:c-L- I ,r the follo\vlng metals cudmlum. chromium. copper. lead. mckel. and zinc. To establish a basis for 
camp.:, &son. three nonpolluted background sampling sites were chosen to reflect the natural occurrence of these six 
:vetals ulthm the waten+a\ The samples are analyzed according to the protocol is?thm Standard Methods for the 
L.\an:1!!..:lon of Water and Ii’asteLvater 

Source Invcsti!*~:ion 

Xfter the derectlon 01 a dralnage source ot polluuon. an m\‘estlgatlon follo\vs to determme whether the source of 
the problem IS known or unknown. If the source IS known. then the responsible party IS connected, and action is 
tien to stop the discharge as soon as possible. The notification IS done by a polluuon control officer or other 
‘r3s1gnated OEIiCldl ’ *IGnonn sources are traced back from the detectton point to the source. The Health 
- - lartment has a speauly trained Storm Tunnel lnvestigauon Team to trace 11lic1t discharges through the sewer 
c! I ;m to the source. The Health Department uses the followmg tools for source investtgauon: Storm Tunnel 
Investigation Team; a safe? equipment Step Van; biotoxicity testing devices. fluorescent dyes and smoke 
generators for obscure tunnels and leaks. lvater e\,aluaUon equipment: Federal. State. and local regulations; and 
drainage maps. 

411 investigative acti\iUes are documented ~7th photographs, reports. and samples. Required sampling is done 
-ording to Standard Methods and IS handled through the chain of custody procedures specified by the legal 

.! <.. .,orit)l. Other lmponant InformaUon recorded during the investigation include time and date of the violation 
and mvesugauon. location of the <lolatlon, location of the responsible party, name and telephone number of the 
responsible party and wttnesses. descnpUon and results of any tests conducted during the mvesugauon, and the 
name(s) df the invesugatorlcb All of rlus information is recorded on a Discharge Report Form. 

The Ha!th 1:;; . . dent’s approach is to ~/orrect the problem at the source, instead of the typical “end-of-the-pipe” 
treatment. Comcting problems at the source is essential because the drainage way below the outfall improves and 
the responsibility is placed on the pollution generator and not the municipality. Fort Worth nottfies the responsible 
party, explains the violation(s) and the need to make corrections, issues umedated notices on when to make 
corrections. and checks the \.lolator’s progress. If the pollution generator refuses to make corrections, then legal 
enforcement agencies (e.g., EPA) are notified. 

Final Draft 1-13 September lo,1997 

0010050



Chapter Four Case Studies 

Prevention of Problems 

In addltlon. the Health Department uses a strategy of “concentnc containment.” Concentnc confinement includes 
the recogmtlon. containment. and rcsoiutlon of exlstmg llliclt discharge connectlons to prevent their spread to 
other areas of the city. To achle1.e thrs. the Health Department conducts weekly “roving patrols” of various city 
sectors and cntlques the de\.elopment progr:lms of new lndustnes and businesses. Public education programs (e.g., 
\.ldeotapes. workshops) are also ;1\,alIablc IO commuruty groups. schools. and other regulatory organizauons. 

To recw e more lnformatlon ,lbout Fork ivorth’s program. contact Gene bttan at (8 17) X7 l-5463 
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CHARLOTTE, NORTH CAROLLNA 

In Charlotte. North Carolina. controlhng 11hc1t discharges IS an Important Issue. In conjunction 1~1th Mecklenburg 
Coune. Charlotte IS In the process oi developmg an estenslve program for detecting and removing sources of illicit 
discharges. A discussion of the components of Charlotte’s llliclt discharge connections program follows. 

Ordinances 

Presently. Charlotte does not ha\,e an ordinance prohibiting 1111c1t discharges into storm sewers or surface waters. 
Ho\re\,er. the cltv IS proposing an ordlnancc that ~111 prohlblt plumbed-in connectlon. lntermlttent discharges, and 
the dumping of trash and wastes ( har;lrdous and nonhazardous) into surface walers Other aspects of the 
ordinance ~111 define non-storm water discharges and address the enforcement process. penalties for vtolation. and 
due process for appeals of vlolatlons. The development effort ~111 be coordinated wth !vlecklenburg County’s 
ordinance and ~111 occur dunng the first !ear of the permit The cost IS estimated to be about 411.31)0 

Field Screen 

Charlotte’s proposed field screening program ~111 result in a one-time t~sual field screen of every outfall in the city. 
The program ~111 -r ;&Lally address lmprovmg the efflaencl\ of field screenmg methodology: a one-time visual 
screen of all OUU~IIS; field screening of problem area outfalls; contmuauon. support. and expansion of 
Mecklenburg County’s Stream Walk program; and maintenance of a GIS storm water data base 

Field Screening Methodolou 

To Improve the efficiency of the field screening methodology, Charlotte takes a two-phased approach. Phase one 
1~111 ublize the observation protocol used In the Part 1 applicauon process. Observauons w1l1 be made for the 
presence of dry weather flow. color. turbldlty, and 011 sheen. Phase two ~111 Ident.@ sources of the illicit 
‘,.‘-harges and ensure compliance with the dliclt discharge ordmance. The cost of this program IS 610.000. 

One-Time Visual Field Screen 

Charlotte is in the process of developing a storm water utility, which includes a preventive maintenance program 
for the SI@;“~ vn infrastructure. The storm drainage system is currently being inventoried. As part of 
this ih ‘zI”, ;as initiated a Z-year, one-time visual field screen for dry weather flow of all outfalls. The 
cost of the FLCditi.i; ti S8.000 per year. 

Problem Area Outfalls 

As part of field screening the problem areas, Charlotte and Mecklenburg County investigated known water quality 
problems throughout the mumclpality. The city was broken down into polygons. which represented 
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nelghborhocds. land uses. and stream segments. These polygons H’ere then pnontized on the types and 
magnitudes of the problems To address the problems identified In the mvestigation. the city ~111 be divided into 
Lanes and each zone ~111 be assigned a Lone team. Thus ~111 be implemented in the second year of the permit and 
costs s 130.000. 

Mecklenburg County Stream Walk Program 

The Mecklenburg Count\ Department oi Em.lronmental Protectlon (MCDEPJ sponsors a Stream Walk program. 
The panxlpants rn the program are volunteers from the coune, Charlotte. and other surrounding counttes. The 
\.olunteers are split unto teams and assigned a resource person from the .\fCDEP staff They walk streams that are 
ATected by point and nonpolnt source pollution and are responsible for m\,estlgating and determming the pollutant 
source(s) The weaknesses of the program. to be addressed b!, Charlotte and MCDEP, are a\,allable personnel, 
\,olunteer motlvauon. \.olunteer training. and public education. The program ~~11 cost approslmatell; S36.000. 

GIS Data Base .Vaintenance Program 

4 GIS d;lta base n11l tx used lo rrack ~11 field screening actl\‘lrles. The results of Inltial and follo\v-up field 
screcmng will bc entered unto rhc data base and used to Identlfx the problem are%. The program IS currently in use 
,md the estimated cost IS high. 

Follow-ULI luvestieation 

The program tnes to Identify and remove all sources of llllclt discharges by enhancing MCDEP’s current program. 
The only two possible Improvements to the program are to add more staff and to computenze it. Charlotte will be: 

. Developing follow-up program procedures 

. Developing and implementing a training program 

. Implemenung the follow-up procedures 

. Mammrung a GIS data base 

Follow-up Procedures Development 

The follow-up procedures will respond to the problems identified by the visual field screenings, MCP/EP’s Stream 
Walk. MCDEP’s monitoring programs. problem area investigations, and citizen complaints. The areas to be 
addressed will be priontized based on the urgency and magnitude of the problem. Teams will be assigned to the 
problem areas and are responsible for the detenmnatlon and elimination of pollutant sources. To accomplish this 
task. the teams have to reView e.xisting data on the area. perform field reconnaissance. locate and identify problem 
sources. perform source ldenuficauon methods (e.g., i-tdeo, smoke, and dye tesung), distribute violation notices, 
perform other enforcement actIons. and notify higher authorities when appropriate. The program will be 
Jmpkmenkd dunng the first year and will cost $22.200. 
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Training Program 

The training program for the follow -up In\ estlgatlons team ~111 be developed with the trammg programs for 
lndustnal and related facllmes Charlotte will also coordinate the development of this tramtng with supexvisors of 
\lCDEP’s Stream Walk and Charlotte %lecklenburg Utlllty Department (CMUDI The tramtng w-111 address the 
reconmssance follow-up methods (e g . obsematlon techmques. chemical screerung), detailed follow-up methods 
(e g.. closed cmzult telmlslon. dye and smoke tesung). and enforcement methods. Trammg should begin in the 
mtddle of the first year and IS estimated to cost 623.100 over the j-year period. 

Follow-up Procedures Implementation 

Dunng field lnvesttgatlons. the follow -up tams wlil ldentlf! sources of IIIICII discharge connecttons using the 
pnontlwtlon -stem and the follo\r-up procedures This \+III begln In the second half of the first year and will cost 
~50.~~00 annualI\ 

CIS Data Base Maintenance 

,411 of the mformatlon. lncludlng Information on vlolatlons. received during the follow-up mvesttgattons will be 
entered mto a GlS data base This data base will be used to track repeat offenders and to produce annual reports to 
be presented to the State. The data base \\III cost approslmately 614.000 per year. 

Soill Response Proeram 

The oblectlve of the spill response program IS to prevent and respond to spills The exlsung program is well 
dex,eloped: therefore. Charlotte \r~ll onI\ enhance the public education and awareness aspect of the program. In 
Charlotte. the Fire Department IS responsible for the spill response program and mamtams a Hazardous Materials 
(HAZMAT) team. The city w111 review the types of spills and their causes m order to numrmze the nsk to storm 
cstems and surface waters The public educauon and awareness component will educate people on the illicit 
discharge co~ecuons ordinance and encourage public reporung of spills. This program, whtch has an estimated 
cost of S30.000. ~111 begm Immediately. 

Public ReDonine Proeram 

The ObJecttve of this program IS to Increase and improve public reporttng of spills and improper disposal. The 
program will focus on public educatton and information to inform the public of the importance of repoting spills 
and illici: discharges. This program ~111 be coordinated with other publictiucation programs and will include 
information on: 

. Charlottt’s overall storm seater management program 

. The importance of the Illictt dtscharge co~ecuons component 
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. Charlotte’s 11l1clt discharge connections ordinance 

. Proper disposal and rcccling programs 

. The purpose of stenclllng catch basins 

In addition. the program \\111 

. Publlclze Charlotte’s stoma \!ater hotline 

. Encourage the public IO readI]: report signs of 111x11 discharges 

. Urge the public IO partlclpare In MCDEP’s Stream Walk 

Information xvlll be dlssemlnated through public speaking, dlstnbutlon of \\ntten matenals at civic functions. 
purtlclpatlon of neighborhood groups and assoc1attons. and local media announcements. Thus program will begin 
Immedlatelv \\lth an estimated COSI of more than $70.000 

Used Oil/Household Hazardous Waste Program 

The oblecuve of this program is to properly dispose of and manage used 011 and household hazardous waste. 
Charlotte UIII address this problem with public education and changes to eslsting programs. The program will 
Include used 011 reccllng, permanent household hazardous waste program. and a review of the current small 
quantity generators 

Used Oil Recycling Program 

The used 011 program IS currem& based on extensive public education. The components to revtse/expand this 
program Include: 

. Ralew oi the public and pnvate facilities that accept used 011 and a determmation of additional facility 
locations 

. Ralew of the eslstmg Mecklenburg County program to determine the feasibility of e.spand.ing the 
program to Include recycling other automotive parts 

. Review of the posstbility of providing curb-side pick-up of nonhazardous materials 

. Inventory of used oil recycling facilities and implementation of a regular inspection program to 
prevent storm water pollutton. 

Household Eazardous Waste Program 
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The used 011 public education program \%lll provide tnforrnatton to the public and private sectors and wII be 
coordinated \~tth the household hazardous H’aste program It mll include education on: 

. Illicit discharge connections ordinance 

. Negattve Impacts of dumping used 011 Into storm sewers 

. Stenctling of catch basms 

. Xllsconceptton that dumping In sanitary sewer IS an alternative to the storm sewer 

. Education of operators of rencling facilities the proper handling procedures of materials 

. Economic Incentives for prn’ate comparues to encourage pamclpatlon in used 011 program 

The development of thrs program ~111 begin lmmedlately but IVIII not be implemented unttl the third year. The 
sstlmated cost IS 630.000 per year 

Charlotte. In conJunctIon \rlth Mecklenburg County. wtll develop a permanent household haardous waste turn-m 
program The proposed methods of disposing of the lvastes ~111 include 

. Modular Structures (Bare Bones). This IS a conunuous senxe program m which the public would 
bnng their household hazardous wastes to a permanent site for temporary storage to be removed later 
by a licensed contractor. There is a mmimum allocation for storage space. 

. Wxiular Structures: Thts IS the same program as above but II allows for more storage space. 

. Fised Structure A continuous seMce program that will operate slmllarly to the modular structure 
escept that II would be In a fixed place and allow for maSlmum storage. 

. Independent Fixed Structure: This IS the same as the fixed structure but would be located ‘at a site 
dfierent than the fixed locauon. 

. Mobile Unit: This IS a continuous setvice program in which the public would bnng their household 
hazardous waste to a mobile urut that would move from one place to another. 

Mecklenburg County currently has an educational program which utilizes videos and brochures. This program 
wtll be expanded by the use of uulity bill inserts and media announcements. The planning of the household 
hazardous waste program IS In progress and will be implemented in the second year. The costs for the city and 
county are estimated to be high. 

Review of Small Quantity Generators 

The purpose of the small quanuty generators ralew is to determine what IS required of the paructpants and how 
they Impact storm water runoff. The data base of small quantity generators will be reviewed with HAZMAT and 
MCDEP to decide Lf any spill-related problems or contaminated site runoff have occurred in the past. As a result 
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of this revtew. these facilities may Included In Charlotte’s inspection program for industrial facilities. The review 
program wll begin immediately i~lth an estimated cost of 615.000. 

Infiltration and Seepaee Program 

Sanitary Sewer Program 

The object of this program IS to reduce and ellmlnate sanitap sewer seepage into the storm sewer system. This 
program should also increase clrl./county coordlnauon In dealing with problems related to infiltration and seepage 
from sanrtary sewers and septic qstcms to storm servers and surface waters. Charlotte currently has city codes in 
place that require new and replacement samtan and onslte waste disposal qstems to be bmlt to lessen or eliminate 
leakage and tnfiltratlon of floodlbaters Into the system and discharge from the n’stem mlo floodwaters. There is 
also a code that allows the CIQ to lis InoperatIve samtap sewer lines on pnvate property and requires payment 
from the propeny olvner 

MCDEP resoonds to samtan. tlow Issues on a complamt basis C.MLJD has a cross connection program for the 
samtary se\b:er that requires penodlc lnspecrlon for leakage and overflows. The Mecklenburg County Health 
Department Issues septic tank permtts for the Inspection of nen and falled septic qstems wlthm Charlotte. The 
Health Department also requires remedlatlon of falled septic systems. which are usually reported b> cltlzen 
complamt. an hlCDEP stream walker. or government Inspector 

CMUD is currently developing a dynamic samta? system model. along bblth a momtonng program for sanitary 
system flaws and ranfall. Charlotte’s role In the development of this program Includes: 

. Coordmatmg the preparation of ordmances to enforce the programs 

. Ascertalmng u hether storm \tater detention facllltles should contmue to be built over samtav sewer 
lines 

. Ensunng that IIIKI~ dlsconnecuons from the storm sewer wII not Increase connectlons to sar~tary 
sewer 

. Implementing a source control program that will limit the dumping of materials into the sanitary 
sewer that are not treatable 

. Developing public educauon and awareness programs. 

The review and coordination of the mtiltration and cross connection program with CMUD will begin immediately 
with an estimated cost of S 15.000. 

Septic Tank Program 

Charlotte. m conymctlon 1~1th the Mecklenburg County Health Department. will rmlew and revise the current 
sepuc tank program. The weaknesses they will address include: 
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. Notlficatlon/lnspectlon procedure 

. Lack of contractor supemlslon 

. Abandoned septtc tanks not rcqulred to be sealed 

. Allowable constructIon ol septic tanks In sensluve areas 

The sepuc tank program UIII also Include a pubhc education component and a data base of septic tank failures. 
The review and rmlslons W-III begin Immediately with an esumated cost of S 15.000. 
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SEATTLE, WASHINGTON 

The CIQ of Seattle realizes the negatlke Impacts of illictt discharges and currently operates a program that detects 
and elimmates such discharges. Public education and awareness IS an important component of this program, but 
emphasis IS also placed on enforcement 

Ordinances 

Seattle’s key ordinance to prcx’ent I~IICII discharges IS the Storm Water. Gradmg and Drainage Code. Other 
ordinances. \%~th polluuon prcventlon components. include the Side Server Ordinance. the Street Use Ordinance. 
,md the SolId Waste Ordinance The Storm Water. Grading and Dralnage Code prohibits certam discharges into 
the storm dralnage Fstem. requires esrstlng dischargers and land users to implement pollution prevention 
practices to rmrumlze the pollutants enrenng storm water discharges. requires the ap to review programs for 
dralnage control and grading ac~~v;ty. rcgulatcs sediment and eroslon controls for construction sites. designates 
responslblllty ior rnalnrenancc of dramage control faclltues and eroslon pracuces. and estabhshes enforcement 
procedures. The Storm %‘ater. Grading and Drainage Control Code IS enforced by the Department of Construcuon 
.md Land Cse (DCLU,. rhe Department of Englneenng - Street Use Scctlon. and the Department of Engineering 
Dralnage and \+‘aste\vater Ur~l~fy tDWC1 

Metro’s Key Manhole Monitoring Program 

The Municlpallty of hlerropolitan Seattle (Metro) uses a manhole momtonng program to ascertain whether or not 
Illicit discharge connecnons are present and. If so. to Iden@ the sources. tier the sources are Identified, 
compames are brought Into compliance with Metro’s discharge limits and pretreatment standards. This program 
Aso requires lnspectlons oi facllltles that \.lolate the pernut requirements. 

Field Screening 

Seattle Dw’,s field screerung program consists of respondmg to citizen complaints, responding to city employees 

or other agency calls. and implementing source control programs and long-term monitoring of surface waters. 
Seattle w11l rely on its ordmances. the erosion control program, citizen response. and field personnel to control 
future llliclt discharge connecuons problems. 

Follow-up lnvcstieatioo Proeram 

The ObJectIveS of Seattle’s Source Control Program are to eliminate cross connections, reduce spill-related risks, 
promote better waste disposal. promote good housekeeping practices. provide educational materials on water 
quality. and require routlne mamtenance of storm water control facilities where new storm drams will be 
constructed to reduce combined sewer overflows. This program is implemented on a watershed basis and responds 
to the uruque charactensucs of that watershed. The Source Control Program IS first implemented in watersheds 
ldenufied by the Department of Ecology as havmg surface waters of concern. These are areas of concern because 
they are used for recreauon or as a fishenes resource, The Source Control Program contains the following steps: 
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. Data Gathennq: All the water and sediment quality data from the storm drainage system and all the 
basin tnformauon (e.g.. size. topography. industry type) are comptled. Dramage maps and side sewer 
cards tdenufv outfalls and sewer lines. 

. lmtial Investigation: Drainage bastns are field checked. The side sewer cards are examined, industrial 
sites are Inspected. htstoncal tnfonnatron from the owner IS obtained. dye testing is performed to prove 
connectrons. and a televtston Inspectton IS done when necessary. Seattle’s storm dram lines and catch 
basin marntenance schedule IS evaluated and when necessary revised to Improve water quality. 

. Busmess Inspectron and Educatton Program Bustnesses wtth a hrgh potential to pollute storm water 
discharges are visited by Source Control Water Quality Investigators. Dunng the visit. the operator 
N-III receive a copy of the untten Inspection procedures. Lf necessary, follow-up visits are conducted to 
~‘uanntee compliance The operators are encouraged to implement new BMPs or Improve old ones to 
ensure compliance The factltttes are also given mformauon on current programs. including 
enforcement inforrnauon. Repeat offenders are referred to the appropriate agency for enforcement 
xtion 

. Educauon and Outreach Educauonal mater& descnbing the negative impacts illicit discharges have 
on the storm sewers and surface waters are distnbuted within watersheds to the public and to industrial 
facttItles An tncenuve program IS provided for businesses to encourage participation. 

The Source Control Program approach by watershed allows for onsne VISIIS and for pipes IO be checked for illicit 
discharge co~ecuons and has been v’ery effectrve. Seattle also works with Metro’s Industrial Waste Staffbecause 
of their authonty to enforce pretreatment ltmrts on discharges from mdustnes. 

SDill Prevention Proeram 

4s required by the Source Control Program. site mspecuons are performed at industnes tdenufied as srgnificant 
polluters The inspectors ensure that each factltty has a spill prevenuon program. tncluding the mater& to 
respond to a spill. The Seattle Mumctpal Code requires all industnal facrlities to develop and implement spill 
prev-enuon programs 

Seattle Fire Department - Hazardous Materials Unit 

Within Seattle, the Fire Department is the main responder to spills within the city, as well as those IO surface 
waters. The Fire Department enforces sections of the Uniform Building Code that address buildings used for 
storing. handling, or using hazardous wastes. Each industry that uses or stores certain axnount~ of hazardous 
wastes IS required to obtain a petm~t from the Fire Department. Facilities are inspected when they apply for the 
pemut and are inspected each year after permit issuance. 
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Seattle Police Department - Harbor Patrol Unit 

The Seattle Harbor Patrol IS responsible for the enforcement of 011 spill regulations !%,lthin the Seattle Harbor Code, 
The patrol lnvesugates complaints recclved from a Z-I-hour hothne and reports from the Department of Ecology 
Jnd the U.S. Coast Guard. If a pollution problem exists. the source IS traced and enforcement acuons taken. 

Trouble Call Network 

Metro runs a Trouble Call Netlvork for public use for handling potential liater quality problems. including spills 
Seattle works with Metro on this project 

Public Repot-tine Proeram 

DWU published literature with telephone numbers for citizen use when reportmg water quality problems or for 
requesung lnforma’uon on disposal of hazardous matenals. 

DWU recogruzes the Importance of public education 111 relation to protecting irater quahty and has taken an 
Jpproach that combines the followlng three components public mvol\,emenr. m-school educauon. and general 
public outreach. 

Public Involvement 

Citizen mvolvement was Important In developmg Seattle’s storm water program. and DWU involves citizens at 
\.anous levels of the decision makmg process. The public Involvement programs mclude the followmg: 

. CornprehensIve Drainage Program Citizens Advisory Commmee: Citizens were key in developing the 
DWi[. The DWU is charged with developing a Comprehensive Drainage Program to determme which 
areas would benefit the most from the new fees. A Citizens Advisory Comrmttee (CAC) was created to 
represent the community interests. The Comprehensive Drainage Program is the foundation of 
Seattle’s water quality projects and will be updated in 5 years with public involvement. 

. Drainage and Wastewater Utilitv Citizens Advisory Committee: The CAC is now the advisory 
committee for the ongoing activity of the DWU. The Dramage and WastewaterUtility Citizens 
Advihy Committee (DWUCAC) has expanded its membership to include minority communities and 
in&trial interests that are concerned about water quality and utility services. 

. Car&l Pro&t Develwmcnt: When programs for new capital facilities are developed, DWU invokes 
the public. The public interest usually focuses on the impacts of construction but may expand to 
Include water quality and emqronmental improvement. 

. Watershed Planrung: The Puget Sound Water Quality Authontl; and the Department of Ecology 
administer a program tit addresses planning for the control of nonpoint source pollution within 
watersheds. The watershed programs are developed by a Watershed Management Comrmttee (WC), 
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whtch cc~onses members from commumfi and business organizations and government agencies that 
are inter: 'I the watershed 

Schools Education Prok 

These educational programs . -Ixe respect for water resources and encourage responstble behavtor. DWIJs 
schools program burlds on esr:. .I\-tronmental educatton and has reached 80 Seattle schools The following list 
describes several of these programs 

. Salmon m the Classroom DWU has provtded the tratmng and equipment for teachers tn schools to 
raise salmon from egg to f~ and then release the frv mto local recetvmg waters. The salmon are 
rntsed In aquanums that stmulate spawmng stream condtttons. DWU tratns the teachers participating 
: the project and provtdcs ;I manual for addtttonal tratmng and lesson planmng. DWU also sponsors 

‘ycld tnps one to obtain the eggs and the other to release the frv. 

. L.- Fteld Tnp DWU sponsors a field tnp every year for fourth or fifth grade students to the 
Seattle .-\,,anum to learn about ;rquattc spectes. thetr habitat. and the Impacts of human activity on 
rhetr habitat DWU ;tlso sponsors a tishtng fteld,tnp to a trout farm Students recctre a tour and learn 
about the Impacts of nonpotnr source pollutton 

. Mrddle School Water Qualttv Educatron Video Program: “Water You Doing”” IS a 35mmute 
educational vrdeo produced bv DWU wnh a grant from the Department of Ecology. The video’s 
zudtence IS mtddle school students and mcludes a teacher’s manual and field tnp guide. Five video 
segnicl..L .ddress five dtfferent water quaIt& Issues The manual describes lesson planmng, is a 
resource ,urde. and contatns a field tnp dtrectop DWU has gtv’en workshops on how to use the video 
and has drstnbuted II to e\‘eF public middle school n-t Seattle. 

. Speakers Bureau. DWU emplovees who work on Lvater quality Issues. community volunteers, and 
others are part of DWU’s speakers bureau. The speakers gave classroom presentatrons on water quality 
education acttv I!:G sponsored by the DWU. 

. Puget Sound on Wheels: DWU IS sponsonng the development of a mobile educauonal display by the 
Seattle Aquarium. The display wrll include a truck outfitted wnh a walk-through exhibit describing 
the Puget Sound water resource. habitat. and polhmon issues, The exhibit wtll be shown at schools 
and commumty farrs. 

. Education Coordination: Other educational efforts sponsored by DWU include a teachers advisory 
committee that evaluates the water quality classroom and field trip activities to help DWU enhance. its 
programs: DWU participation on Seattle’s Environmental Education Committee and promotion of its 
programs. as well as work w7t.h other organizations; and membership in the Washington 
Environment 11 Education Committee sponsored by the State Sqxrintendent for Public Instruction. 
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General Public Education Program 

Many residents have an our-of-slghr. out-of-mmd attitude about their behaviors concerning water quality. General 
public educauon should change rhe negative everyday activities people perform on a regular basis. The following 
DWU programs encourage appropnare behavior and commumty miuative to protect water quality: 

. Source Control Education: With a grant from the Department of Ecology, DWU has implemented a 
program to control nonpoint source pollution at the source DWU accomplishes this through a tluee- 
pronged approach Consumer Education. Clean Water Business Partners. and Targeted Education 
Campaigns 

. Watershed Education DWU currenlly sponsors two watershed action programs in Seattle. The WMC 
responsible for de\,eloplng the programs concluded that the people living and working mthin the 
Lvatersheds must be educated on Lvater quality In order to pre\ent funher degradation of the 
ivatersheds 

. Storm Drain Srcncllln<. DWU uses volunteer school and cornmum& groups lo paint a message on 
Seattle’s storm drain Inlets. With this program. DWU hopes to nd Seattle of the out-of-sight, 
out-of-mind xtltude 

. Motor Oil Recxllnp, DWU and the Seattle Solid Waste Utllin: coordinate a used 011 recycling 
program LVaste 011 collectlon tanks are located at the 12 locations of an auto supply store in Seattle. 
The supply store. along ivlth the utilities. publicizes the program. 

. Warerfront Aivareness Company: DWU and an association of waterfront busmesses have initiated a 
cleanup campaign for the waterfront. DWU has also added a pollution preventlon message to the 
effon and has recruited chrldren lo pamt polluuon prevention messages on trash cans. 

. Seattle Aquanum Intertidal Exhibit: DWU has contnbuied 10 a new aquanum exhrblt displaying an 
lntertldal ecovsrem and explalmng the porentlal negative impacts of human activity on the ecosystem. 

. BIII Inserts and Cibu?de Direct Mailings: DWU includes education and public awareness materials in 
its bimonthly bdlings. Customers are aim mailed brochures about water quality protection and storm 
water management. 

. Outreach to Non-Enalish Stxakinp Communities: DWU is developing water quality messages in 
different languages for publication in commurtity newspapers. 

. Television Public Service Announcements: DWU has developed four public service announcements 
for broadcast on local televlslon. The announcc;/ments address the importance of watersheds, the 
difference between sanitary and storm sewers, nonpoint source pollution, and pet waste. 

. Seattle Pubhc Llbranes: DWU is currently working to distribute copies’of the educational videos to all 
branches of the public librq. The video has also been made available for broadcast on the public 
access cable stauon. DWU ~111 develop educational displays for all of the libraries. 
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Local Hazardous Waste Management Program for Seattle-King County 

Seattle IS pan of the local hazxdous waste management program and is currently developmg and tmplementing 
programs for small busmesses. The components of the program are to provtde free onstte consultations to small 
bustnesses: orgamze semrnars. workshops. and classes for busmess persons create brochures. booklets, and other 
matenals. create a resource Irbrap on hazardous waste Issues. provtde response to complaint calls and agency 
referrals: conduct onsrte sunqs of bustness practtces. and research new treatment methods. Parttcipaung agencies 
rnclude the Seattle-Kmg Counts Health Department. Kmg Count. Seattle. Metro. and 29 suburban cities. 

Solid Waste Utility Household Hazardous Waste Program 

The Seattle Solrd Waste Uulrtv operates one permanent household hazardous waste collectron sue and sponsors a 
used motor 011 collecuon sstem. The household hazardous waste component also provtdes educatronal materials 
to the publrc on altematr\e products collectron senxes. and the proper use and disposal of products. 

Metro’s Small Quantity Generator Program 

1‘111s progr,tm pro\ tdss small busrncsscs vvrth rniormatron and assrstance on the proper use and drsposal of 
twxdous tvastes and on \vavs IO II~I~~II~L~ the pollutants entenng storm drams and SU~~XC waters. The Waste 
lnformatron Network was developed through thus program and conststs of pncate busrnesses. public agencies, and 
other groups that try to reso1v.e waste management concerns 

Seattle-King County Department of Public Health Environmental Services Program 

The health department operates a telephone tnformation line that provtdes mformatton on waste reduction and the 
proper storage and drsposal of household hazardous vvastes. The health department also operates a mater& 
eschange. know as “lndustnal Materials Exchange” (IMEX). IMEX oversees the transfer of hazardous materials 
from the generator to a party that can use them. 

Infiltration Control Proera’m 

If mfiltratron from the samtary sewer to the storm sewer occurs, the crty’s mamtenance crew will conduct a 
television or walk-through inspection to locate the leak and make the necessary repairs. Storm drain maintenance 
actrvtties include upgrading surface drarnage facilities (e.g., inlets, catch basins, junction boxes, ditches) and 
remo\-mg debns from detenuon factlities. Sewer maintenance mcludes inspectron, routme cleaning, and system 
repaIrs. 
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VIRGINIA BEACH, VIRGtNIA 

L’irguua Beach presently facrlitates or partrcrpates in existing programs that address illicit discharges and other 
forms of pollutron. The rll~cn drscharge program described below will supplement the current programs for 
detecting and elmunattng sources of rllictt dtscharges. 

Ordinances 

The city of virgtnia Beach has developed the Storm Sewer Discharge Ordinance. which authorizes the city to 
regulate non-storm water drscharges to storm sewers and surface waters. Thus ordinance WIII supplement other 
codes currently tn effect. spec~ficallv the burlding code. ,which requires sarutay and storm sewers of a building to 
be kept separate The Department of Public Works will be responsrble for tmplementmg and enforcmg the 
ordinance. The Storm Sewer Discharge Ordinance also grants mspectron and morutonng authority. as necessary, 
for admlrustratron and enforcement to the Department of Publtc Works. An esrstmg program conducted by Public 
Works through the Department of Permru and Inspectrons mspects constructron sites for rllictt discharges. Other 
CI~ agencres that perform ~nspectrons are to report violations to the Department of Publrc Works 

Oneoine Field Screening Proeram 

The purpose of thrs program is to test field screening points throughout the term of the permtt for dry weather 
flows and other indications of possible Illicit discharges. The program will screen points tdenufied in the city’s 
Part I application and screen new points. 

Part I Sites 

Out of the I 12 field screerung pomls wrth dry weather flow identified in Part 1, 30 sites were chosen for continued 
dr$ weather momtonng. The sampling results are compiled’and added to the e.xisting GIS data base. If dty 
lveather flow continues at these sates. the possible source(s) will be investigated. 

New Sites 

New field screening sites will be chosen from areas with high concentrations of commercial, industrial, and older 
residential areas and from major highways and roads that have automotive and commerciaJ service areas. The 
final selection of the new screening points will he determined by field inspection. The chosen outfalls are 
examined for dry weather flow. If flow is present. then a sample is taken. Twenty-five new field screening points 
wtll be evaluated during each year of the permit. The sampling data for each site will be compiled and entered into 
the GIS data base. Lf dry weather flow continues at these sites, the possible source(s) will be investigated. 

Investieatioo of the Storm Sewer System 
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To locate the sources of Illicit discharges. secuons of the storm sewer will have to be Investigated. Investigations 
1~111 be conducted based on analysts of the data received from field screemng actlvlties and any other information 
the city receives concermng lihclt discharge connections. This program w11l emphastze public reporting to aid 
Im’esugauons. lnvestlgatlons w1l1 occur at the problem areas and ~111 involve mappmg and evaluation. field 
suneys. and source Idenuficatlon. 

Mapping and Evaluation 

Each area to be Investigated ~111 be hIghlIghted on the storm sewer map. and the drainage area ~111 be defined. 
The npes of land uses ~111 also be evaluated to deternune the types of resldentlal. commercial. and industrial areas 
that may be potential polluters Other areas that wll receive special attention Include samtan. sepuc tanks. and 
\ ehlcle maintenance xt~mn sources 

Field Surveys 

The CI~ ~111 utilize the stratea of “halving-Intervals” to locate the area of the source This method ~111 be applied 
IO the maln trunk of the se\\er nstcm and branch lines as necesslp In\.estlgatlons ~111 occur halfivay between the 
:icld screening points and the upper most headwater locatlons These In\.estlgatlons wll use the same cntena as 
Ihe field screening, exept onI> one ~IIC 1 ISII ~111 be conducted The Department of Public Works lv111 perform the 
field surveys. 

Source Identification 

.Uer the area and the probable X~I\IIY have been IdentICed. field vlslts n111 be conducted to Ident the source(s). 
F1i.e actlons are taken to ellmlnate ;I source once It IS Identified: sendlng a letter lvlth a questlonnalre: sate visit 
.wd inten leu d>e tests or smoke nests. of needed: noncomphance notification. and follow-up mspectlons. 

. Letter ulth Questlonnalre. The Department of Public Works ~111 send a letter to the owner/operator of 
the suspected source to advise the owner/operator of the problem and to request that the 
owner/operator complete the attached questionnaire. The completed questionnaire should descxibe the 
industnal actrllues and Indicate the possible sources of non-storm water discharges. 

. Site Vislt and Intentew Afler the questionnarre IS received. a staff person from the Department of 
Public Works ~111 conduct a site visit and interview to further pmpoint the source. 

. Dve Tests and Smoke Tests: lf the questionnaire, site visit. and interview do not support the field 
screening data. then it IS necessary to perform fluoromettic dye tests of plumbing fixtures and floor 
drains. ff several sources are suspected. a smoke test may be needed to limit the number of possible 
sources and to allow for a more detailed analysis, These tests will be performed by the Department of 
Public Works 

. Noticatlon of Noncomphance: Once the suspected source IS confirmed. the owner/operator will be 
issued a noticatlon of noncompliance with the Storm Sewer Discharge Ordinance and will be subject 
lo the penalties In the ordinance. 
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. Follow-ur, Inst~~tlon The Public Works staff will conduct follow-up inspections to ensure that 
corrective action \+as taken and the Illicit discharge has been eliminated. If the negligent violation 
conunues. the Vlrglma Water Control Board (VWCB) and/or the news media ~111 be notified. 

Spills Proeram 

The spills program In Virglma Beach has t\vo components: hazardous material spill response and inspection of 
sites for proper compliance \\lth State ;Ind Federal regulations for gas. 011. and hazardous chemicals. 

Spill Response Program 

The city IVIII contmue to Implement 11s Hatirdous Materials Emergenq Response Program through the Virginia 
Beach Fire Department The program IS structured to comply with SARA Title III. Emergency Plannmg and 
Community Right-to-Know leyslatldn. The response program details the proper procedures to be followed in the 
s\‘ent of a hazardous materials spill. which could affect persons. propem. or the environment. The program also 
describes the roles and responstbllltlcs of local government and pnvate agencies when respondmg to hazardous 
materials emergencies 

The Fire Department IS responsible for the command and control of actlvmes dunng a sp111 event. The Fire 
Department prolldes lmtlal containment. fire suppression. rescue operations. and evacuation procedures. 
However. cleanup IS the responslblllty of the spiller. or owner/operator of the facility, with monitoring from the 
Fire Department. When necessary. the Fire Department contacts local, State, and Federal government offices. The 
Department of Public Works will be notified if any spills enter or have the potential to enter the storm sewer or 
surface waters. Public Works w-111 then assist the Fire Department with material and equipment to prevent the spill 
from entenng the storm server and/or to remove an ewting spill from wxhin the storm sewer. 

Inspection Program 

The VWCB IS responsible for regulatmg waste materials for wastewater and petroleum products, and the Virginia 
Department of Waste Management regulates solid and hazardous wastes. Under the Hazardous Waste 
Management Regulauons. the Virgmta Department of Waste Management requires facilities that generate more 
than 1,000 kilograms per month of hazardous waste to develop a contingency program and emergency procedures. 
The Federal Government requires a spill prevention and contamment countermeasures (SPCC) program for 
facilities that have the potential to discharge 011 in reportable quantities to surface waiers. VWCB requires 
facilities covered under an SPCC to develop an oil discharge contingency program for bulk storage of 25,000 
gallons or more. 

. The sty has an inspeztion program that delineates the proper methods for the storage and hand@ of 
hazardous wastes to prevent spills from entering the storm sewer or surface waters. The Fire Mar&al’s 
office mspects all commercial properties for compliance. Inspection frequency is based on the nature 
of the percetved hazard. New buildings and construction sites are inspected by the Permits and 
Inspecuons Dnxton of the Department of Public Works to ensure compliance with State and Federal 
regulations for gas. oil. and hazardous chemicals. 
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Reponine of Illicit Discharees and Water Qualitv ImDacts 

L’trgtma Beach has Implemented \‘anous programs to address water quality tssues. Public educauon programs in 
relatron to storm water are coordinated through the Public lnformauon Office at Public Works. The ctty’s local 
cable telc\.tston channel has shown videos on water qualie. Inter control. sediment and erosion control. and storm 
water management. The ctn has also dtstnbuted literature In the form of leaflets and brochures on similar topics. 
On a regional level. storm water public tnfomtatlon programs are developed through the Hampton Roads 
\luntctpal Commurucators t HR&lC) HMRC’s membership mcludes the ctues/counties of Virguua Beach, 
Norfolk. Hampton. Chesapeake. James City. Newport News. Portsmouth. Suffolk. and York. Upcoming projects 
Include stencrltng storm dratns and dc\,eloptng publtc servxze announcements for media broadcast. 

\w arencss and Reporting 

The current programs tncrease public awareness of \vater quality issues and of potentral impacts of illicit 
citscharges The city would like the publtc to Increase reporttng of tllictt discharges. The Department of Planmng 
~\tthtn the Dtv-tston of Env.tronmental >lanagement. along with other depanments. takes reports of odor. color. 
turbtdttv. and the presence of trash In storm sewers and watenvavs. The following mformatton programs will 
-onttnue to Increase public awareness .rnd encourage the public to report signs of 111tc1t dtscharges. These 
~nlbrmatlon programs include ;I brochure. Cttvllne message. dnd a slide show 

. Brochure: The brochure wtll address “what to look for” and “who to report to.” The public will 
receive discharges The brochure wtll present the options of a hotline and a marling address for 
reporting. The Publtc lnformatron Office ~111 develop and dlstnbute the brochure wtth funding from 
Public Works The brochure WIII be marled wnh the water/sewer btll e1’et-y 2 years and be distributed 
to schools and communtty groups 

. Ctfiltne blessage Virgtma Beach has a public rnformatlon service lme called Cityline A taped 
message concemtng 1l11cit dtscharges will be developed for Cthlme and WIII include informauon 
similar to that in the brochure 

. Sltde Show .A sltde show with accompanvmg text rvlll be de\.eloped by the Public lnformauon Office. 
The target audience wll be chrldren and commumty groups. The slide show wtll be presented once a 
year at elementary. middle. and hrgh schools, A copy,of the slide show wrll also be given to the 
L’irginia Martne Science Museum. 

Proper Mauaeement and Disposal of Used Oil and Toxic Mherials 

The Citv currently participates tn programs that facilitate the proper disposal of used oil and toxtc materials. The 
Southeastern Public Senxe Authonty (SPSA) has various recycling prog&ms, including curbside collection and 
drop-off centers. SPSA produces and distributes brochures explaining the recycling program and listing the 
locations of the drop-off centers. Household hazardous wastes are accepted at the regional landlil1 and at seven 
transfer stations free of charge to pnvate citizens. The State of Virgima operates a used oil recycling program 
through the Department of hlines. Minerals and Energy. This program recrmts servrce stations to accept and 
properlv dispose of used 011. .A toll free number that grves the names and locations of the service stations is 
available to rhe public. 
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New Programs 

The followvlng new programs frill be de\,eloped: 

. Brochure: The Public Information Office will develop and distnbute a brochure 10 promote and 
e.xplam all programs within the city that handle the proper management activities of used oil and toxic 
materials.. The brochure will list the telephone numbers of the various agencies with such programs. 
The brochure ~111 be available at slide show presentations and mailed eve? 2 years wxh the 
\vater/sewer bill separate from the illicit discharges brochure. 

. Clhllne Message .A hoped message will be developed by the Public Information Office that will state 
rhe maJor programs and information sources that deal with the management and disposal of used oil 
and tosx marenals 

. Slide Show .A slide show ~111 be developed on the proper management and disposal of used oil and 
IO.KIC materials The slide show WIII be made available 10 schools. community groups. and the Virginia 
Xlanne Science kluscuin 

Controls to Limit Miltration from Sanitarv Sewers and Septic Svstems 

Sanitary Sewers 

Problems wllth Miltratlon of seepage from samtary sewers lo storms selvers m Virginia Beach are rare because the 
storm sewer IS located under rhe curb and the sanitary sewer IS In the middle of the road. The Sewer and Water 
Standard Speclficarlons and Details of rhe Department of Public Utllitles requires conslderatlon of design, pipe 
depth. and alignment IO alold confllcr between the two sewer systems and to facilitate mamtenance. When a leak 
or spill does occur from the samw sewer 10 the storm sewer, the sewage is contamed in the storm sewer and 
pumped lo the samrap sewer or tanker trucks 10 prevent discharge 10 surface waters. If the sewage cannot be 
collected. Public Udliues wdl disinfecl the site and obtain a special discharge permit from VWCB. Sanitary 
overflows are reported to WCB’s Tidewater Regional Office within 24 hours. A wntten report is also required 
within 5 days. Public Utiliues reports any overflows to Public Works. 

The Deparunent of Public Utilities has an inspection program for locating defects within the sanitary sewer system. 
Television imons for mfiltration problems are performed on 80,000 feet of sewer lines per year. 

Septic Systems 

Subdivision regulauons require every subdivision to have an adequate sanitary sewerage system cohesive with the 
QF of development proposed. If public sewerage is not an option. then private sepuc tanks must be built. These 
Individual sewerage qstems must be permitted by the Virginia Beach Health District in cooperauon with the 
Virglma State Health Department. 
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If the public health director determInes that the area chosen for the septic system has poorly dramed soils. then a 
land management program must be developed by the property o\vner and approved by the director. The program 
must contain the location of the septvz tanks and a proposed dramage program. The owner IS also responsible for 
the constmctlon. repair. malntenancc. .md operation of the Fstem 

If septic tanks are located In the CheGpcakc Bav Presenatton Area. the Chesapeake Bay Preservation Area 
Ordinance requires the prope- o\\ncr IO provide a reseme sewage disposal dramfield site 1~1th a capacity at least 
equal to the pnmary sewage disposal drarnficld site. The same IS tme for septic w-terns located in the Southern 
Watersheds. as stipulated In the Southern Watersheds Management Ordinance. 
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Stormwater Strategies  
Community Responses to Runoff 
Pollution  
National Resource Defense Council 

 
Chapter 2  

THE CAUSES OF URBAN STORMWATER POLLUTION 
Runoff pollution occurs every time rain or snowmelt flows across the ground and picks up contaminants. It 
occurs on farms or other agricultural sites, where the water carries away fertilizers, pesticides, and 
sediment from cropland or pastureland. It occurs during forestry operations (particularly along timber 
roads), where the water carries away sediment, and the nutrients and other materials associated with that 
sediment, from land which no longer has enough living vegetation to hold soil in place. 

This report, however, focuses on runoff pollution from developed areas, which occurs when stormwater 
carries away a wide variety of contaminants as it runs across rooftops, roads, parking lots, baseball 
diamonds, construction sites, golf courses, lawns, and other surfaces in our cities and suburbs. The oily 
sheen on rainwater in roadside gutters is but one common example of urban runoff pollution. 

This chapter discusses some of the causes of stormwater runoff and pollution, which are important to 
understand before adopting management strategies. 

The United States Environmental Protection Agency (EPA) now considers pollution from all diffuse 
sources, including urban stormwater pollution, to be the most important source of contamination in our 
nation's waters. 1 While polluted runoff from agricultural sources may be an even more important source 
of water pollution than urban runoff, urban runoff is still a critical source of contamination, particularly for 
waters near cities -- and thus near most people. EPA ranks urban runoff and storm-sewer discharges as 
the second most prevalent source of water quality impairment in our nation's estuaries, and the fourth 
most prevalent source of impairment of our lakes. 2 Most of the U.S. population lives in urban and coastal 
areas where the water resources are highly vulnerable to and are often severely degraded by urban 
runoff. 

Urban stormwater continues to impair the nation's waterways, 29 years after passage in 1972 of the law 
now known as the Clean Water Act. The main reason why urban stormwater remains such an important 
contributor to water pollution is the fact that in most areas, stormwater receives no treatment before 
entering waterbodies. The storm-sewer system merely collects the urban runoff and discharges it directly 
to the nearest river, lake, or bay. 

Over the past 29 years, water pollution control efforts have focused primarily on certain process water 
discharges from facilities such as factories and sewage treatment plants, with less emphasis on diffuse 
sources. While these efforts have led to many water quality improvements, new efforts are now needed to 
address the remaining sources of water pollution, including urban runoff pollution. 

Comprehensive stormwater regulation has been slow to develop (see box: "History of Stormwater 
Regulation in the United States"). Since 1992, cities with a population over 100,000, certain industries, 
and construction sites over 5 acres have had to develop and implement stormwater plans under Phase I 
of the National Pollutant Discharge Elimination System (NPDES) stormwater regulations. As of May 1999, 
states and the EPA have issued more than 260 permits affecting some 850 operators, including larger 
cities operating separate storm sewer systems, which require them to develop stormwater management 
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plans. A number of stormwater discharges from industrial activities are also subject to NPDES stormwater 
permit requirements. 

On December 8, 1999, EPA promulgated a rule requiring smaller municipalities, those with populations of 
fewer than 100,000 people located in urbanized areas (where population density is greater than 1,000 
persons per square mile) to develop stormwater plans. Municipalities not in urbanized areas that have 
more than 10,000 residents and a population density greater than 1,000 persons per square mile will also 
have to develop stormwater plans if the state so designates. Under this so-called "Phase II" rule, the EPA 
and states will develop "tool boxes" from which the smaller local governments can choose particular 
stormwater strategies, including the strategies presented in this report, to develop their stormwater plans. 

Stormwater must be distinguished from other urban sources of pollution largely caused by wet weather 
since each separate source is regulated differently. In addition to stormwater runoff, which is the focus of 
this study, there are two other significant sources of urban wet weather pollution: sanitary sewer 
overflows (SSOs) and combined sewer overflows (CSOs). SSOs occur when sanitary sewers, often 
because of leaks and cracks, become surcharged in wet weather and overflow, often through manholes 
or into basements. CSOs occur when flows into combined sewer system (systems that receive 
stormwater, sanitary sewer discharges from residences and businesses, and wastewater discharges from 
industrial facilities and transport it all through a single pipe) exceed the treatment and storage capacity of 
the sewer system and waste treatment facility. At that point, this combined waste stream overflows into 
creeks, rivers, lakes or estuaries through designated outfalls usually without treatment. CSOs and SSOs 
are more of a problem with older systems while stormwater is an issue for all metropolitan areas, 
especially growing areas. Moreover, while prevention programs can be very important to efforts to reduce 
CSOs and SSOs, structural changes are usually necessary. By contrast, much stormwater pollution can 
be prevented with proper planning in growing or redevelopment areas. 

Remarkably, studies have shown that stormwater alone can be almost as contaminated as these 
sewage/stormwater mixtures.3 Yet stormwater runoff remains to be regulated in most of the nation's 
populated areas. While many CSO and SSO control measures may overlap with stormwater pollution 
control measures, strategies that deal with stormwater specifically must be implemented if the quality of 
America's waterbodies is to improve. These strategies are the focus of this report. 

 

HISTORY OF STORMWATER REGULATION IN THE UNITED STATES 
The history of stormwater regulation began over 25 years ago. It has been in and out of the courts, Congress, EPA 
and is now in the hands of states and local governments. 

1972: EPA issues exemptions from the federal Clean Water Act NPDES permit program for most sources of 
stormwater. NRDC sues EPA to require permits for all point sources, including urban storm sewers (applications by 
1973 and permits by 1974). 

1975–1977: The U.S. District Court finds that EPA exemptions are contrary to the Clean Water Act (NRDC v. 
Train).[a] This decision is upheld by U.S. Court of Appeals in 1977 (NRDC v. Costle).[b] 

1980: EPA issues rules responding to the court's decision that exempt cities outside "urbanized areas from needing 
NPDES permits for their storm sewers." NRDC and industry sue EPA over the rules (NRDC v. EPA).[c] 

1980–1990: During this period, EPA struggled with developing stormwater rules, and extends the stormwater permit 
deadlines for large cities until 1987 and 1989. EPA also issues "nonenforcement letters" informing cities that EPA 
would not take enforcement actions against cities with permit applications and proposes narrowing the definition of 
stormwater discharges. In 1983, EPA issues a final report on the Nationwide Urban Runoff Program. In 1984, 
NRDC and the states negotiated with EPA to reject narrowing coverage and revoke letters. 
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1987: In Clean Water Act amendments, Congress requires EPA to issue by 1989 "Phase I" rules addressing 
stormwater from cities with a population over 100,000 and from industrial sites, and to issue by 1992 "Phase II" 
rules for other significant sources of stormwater pollution. 

1990: EPA promulgates "Phase I" NPDES stormwater regulations and extends compliance beyond those dates in the 
1987 law. NRDC sues EPA for illegally extending deadlines and excluding certain sources from regulations (NRDC 
v. EPA).[d] 

1992: A U.S. Court of Appeals ruling prohibits further stormwater dead-line extensions (NRDC v. EPA)[e] and 
invalidates certain provisions of the Phase I rule. EPA and the states issued initial general permits for storm-water 
discharges. 

1992: Congress provides an additional extension to small cities for storm-water permit applications. 

1995: EPA is sued for its failure to conduct study, file report, and issue regulations concerning Phase II stormwater 
pollutant sources (NRDC v. Browner).[f] EPA issues Report to Congress on "Storm Water Discharges Poten-tially 
Addressed by Phase II of the NPDES Storm Water Program." NRDC and EPA enter into consent decree requiring 
EPA to issue a final rule by March 1999 (later extended to October 1999) addressing both Phase II stormwater and 
Phase I issues remanded by the court. In 1996, EPA convenes a federal advisory committee. 

1997: EPA issues draft Phase II stormwater rules. 

a 396 F.Supp. 1393 (D.D.C. 1975), aff'd by NRDC v. Costle, 568 F.2d 1369 (D.C. Cir. 1972). 
b 568 F.2d 1369 (D.C. Cir. 1972). 
c 673 F.2d 392 (D.C. Cir. 1980) (per curiam). 
d 915 F.2d 1314 (9th Cir. 1990). 
e 966 F.2d 1292 (9th Cir. 1992). 
f No. 95-634 PLF (D.D.C.) (consent order signed April 6, 1995). 

 

The Water Cycle 
To fully understand the stormwater pollution problem, it is helpful to step back and review the water cycle, 
also known as the hydrologic cycle. The water cycle is simply the constant movement of water from the 
sky to the ground and back again. The main components of the water cycle are precipitation, infiltration, 
evapotranspiration (evaporation and transpiration, the process by which plants release water they have 
absorbed into the atmosphere), surface and channel storage, and groundwater storage. As part of that 
cycle, when rainwater falls to the ground, or when snow or hail on the ground melt, that water may take 
several paths, as illustrated in Figure 2-1 (print report only). 

While the magnitude of these effects varies across the country depending on the precipitation patterns, 
soil types and other factors, the underlying principles remain the same. 4 In a typical Midwestern 
undeveloped area, for example, with natural ground cover such as forests or meadows, a large fraction -- 
perhaps 50 percent -- of the water infiltrates the soil. Much of this water may remain near the surface from 
which it often resurfaces into lakes or streams. Other infiltrated water descends to a deeper level, 
perhaps recharging an underground aquifer used for drinking water. A significant share -- 40 percent in 
this example -- of the water returns to the atmosphere through evapotranspiration. Only a small amount of 
the water -- the remaining 10 percent, in this example -- typically remains on the surface of undeveloped 
land to run off into streams and other waterbodies. 
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Urbanization can dramatically alter this water cycle, increasing runoff and reducing, at times to almost 
zero, infiltration. This can completely alter the physical and chemical character of the receiving 
waterbody. 

 

The Causes of Stormwater Pollution 
The stormwater pollution problem has two main components: the increased volume and velocity of 
surface runoff and the concentration of pollutants in the runoff. Both components are directly related to 
development in urban and urbanizing areas. Together, these components cause changes in hydrology 
and water quality that result in a variety of problems including habitat loss, increased flooding, decreased 
aquatic biological diversity, and increased sedimentation and erosion, as well as affects on our health, 
economy, and social well-being. These consequences will be discussed in Chapter 3; the following is a 
discussion of the sources of these problems. 

Table 2-1 
Impacts from Increases in Impervious Surfaces 

 Resulting Impacts 

Increased 
Imperviousness Leads 
to: 

Flooding Habitat Loss 
(e.g., inadequate substrate, 
loss of riparian areas, etc.) 

Erosion Channel 
Widening 

Streambed 
Alteration 

Increased Volume • • • • •  

Increased Peak Flow • • • • • 

Increased Peak Flow 
Duration 

• • • • •  

Increased Stream 
Temperature 

 •    

Decreased Base Flow  •    

Changes in Sediment 
Loadings 

• • • • •  

 

Source: Urbanization of Streams: Studies of Hydrologic Impacts, EPA 841-R-97-009, 1997 

 

INCREASED VOLUME AND VELOCITY: THE IMPERVIOUS COVER 
FACTOR 

Types of Impervious Cover 

Some impervious cover, such as exposed rock or hardpan soil, is natural. Land development, however, 
greatly increases it. Human-made impervious cover comes in three varieties: rooftop imperviousness from 
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buildings and other structures; transport imperviousness from roadways, parking lots, and other 
transportation-related facilities; and impaired pervious surfaces, also known as urban soils, which are 
natural surfaces that become compacted or otherwise altered and less pervious through human action. 
Examples of the hard soils include the base paths on a baseball diamond or a typical suburban lawn. 

Transport imperviousness generally exceeds rooftop imperviousness in urban areas of the United States.5 
"Cumulative figures show that, worldwide, at least one third of all developed urban land is devoted to 
roads, parking lots, and other motor vehicle infrastructure. In the urban United States, the automobile 
consumes close to half the land area of cities; in Los Angeles the figure approaches two thirds."6 The city 
of Olympia, Washington, also found that transport imperviousness constituted approximately two-thirds of 
total imperviousness in several residential and commercial areas.7 This distinction is important because 
rainfall on transportation surfaces drains directly to a stream or stormwater collection system that 
discharges to a waterbody usually without treatment, whereas some roofs drain into seepage pits or other 
infiltration devices. Research has also found a strong relationship between curb density and overall 
imperviousness in residential areas suggesting that roads lead to the creation of other impervious 
surfaces.8 

The creation of additional impervious cover also reduces vegetation, which magnifies the effect of the 
reduced infiltration. Trees, shrubs, meadows, and wetlands, like most soil, intercept and store significant 
amounts of precipitation. Vegetation is also important in reducing the erosional forces of rain and runoff. 
In one study, conversion of forest to impervious cover resulted in an estimated 29 percent increase in 
runoff during a peak storm event.9 

Imperviousness Thresholds 

Research has shown that when impervious cover reaches between 10 and 20 percent of the area of a 
watershed, ecological stress becomes clearly apparent.10 After this point, stream stability is reduced, 
habitat is lost, water quality becomes degraded, and biological diversity decreases. Figure 2-3 (print 
report only) shows that as the amount of impervious surface in a watershed increases infiltration and 
evapotranspiration both drop substantially. As a result, more water, having nowhere else to go, runs off 
the surface picking up pollutants from activities occurring on the impervious surfaces. 

To put these numbers into perspective, typical total imperviousness in medium-density, single-family 
home residential areas ranges from 25 percent to nearly 60 percent.11 Total imperviousness at strip malls 
or other commercial sites can approach 100 percent. 

Increased Volume of Runoff 

The effect of impervious surfaces on the volume of stormwater runoff can be dramatic. For example, a 1-
inch rainstorm on a 1-acre natural meadow would typically produce 218 cubic feet of runoff, enough to fill 
a standard size office to a depth of about 2 feet. The same storm over a 1-acre paved parking lot would 
produce 3,450 cubic feet of runoff, nearly 16 times more than the natural meadow, and enough to fill 
three standard size offices completely.12 

On a larger scale, the effect is even greater. In a 620-square-mile portion of the watershed of the Des 
Plaines River in Illinois, in 1886, when agricultural or urban development covered 10 percent of the land 
area, the river's median annual discharge was 4 cubic feet per second. Today, when development covers 
approximately 70 to 80 percent of that same area, the median annual discharge has been 700 to 800 
cubic feet per second, 175 to 200 times the earlier discharge level.13 

Greater Stream and Runoff Velocity During Storm Events 

Impervious surfaces increase the speed of runoff as it drains off the land. Unlike grassy meadows or 
forests, hard, impervious cover, such as parking lots and rooftops, offers little resistance to water flowing 
downhill, allowing it to travel faster across these surfaces.14 In addition, the faster rate of runoff delivers 
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more water in a shorter time to receiving waters than would occur under natural conditions. The increased 
velocity and delivery rate greatly magnifies the erosive power of water as it flows across the land surface 
and once it enters a stream. 

Increased Peak Discharges 

Increased imperviousness not only changes the volume of stormwater flows, but also the distribution of 
flows over time. When land is undeveloped, the initial stormwater flow following a rain event is relatively 
small, since the land absorbs and infiltrates much of the water. However, impervious cover forces 
rainwater or snowmelt to run off the land immediately, causing a sharp peak in runoff immediately 
following the rain event, as illustrated in Figure 1-5 (print report only). Impervious cover can double, triple, 
quadruple or even quintuple peak discharge.15 Streams receiving these increased urban peak flows are 
described as "flashy," meaning that they are prone to sporadic and unstable discharges including flash 
floods or sudden high pulses of storm flows. An increase in peak flow can have significant impacts on the 
human and natural environment. Greater peak flows lead to increased flooding, channel erosion and 
widening, sediment deposition, bank cutting, and general habitat loss as discussed in Chapter 3. 

Reduced Stream Base Flow 

Because impervious cover reduces infiltration and forces stormwater to run off the land immediately, it 
also typically reduces the amount of groundwater available to recharge streams when there is no rain.16 
Hydrologists often refer to groundwater zones under urban areas as "starved" since they are not 
replenished. This groundwater-charged stream flow, known as base flow, can fall to 10 percent of the 
regional average when the level of imperviousness in the stream watershed reaches 65 percent.17 
Prolonged low flow can have a significant impact on aquatic life and, in some cases, a greater impact 
than extreme peak flows.18 Reduced infiltration can also lead to shortages of drinking water supplies. 

Decreased Natural Stormwater Purification Functions 

Government flood control agencies often replace the beds of creeks, streams, and other drainage ways 
with concrete open channels, or completely replace those drainage ways with subsurface concrete storm 
drain lines. These changes degrade or eliminate habitat and dramatically alter hydrology. Channelizing, 
diking, and levying disconnects a river from its floodplain and reduces its ability to modify floods naturally. 
Similarly, this and other development fills, converts, or otherwise eliminates swamps, marshes and other 
wetlands. Eliminating these natural drainage ways reduces flow storage and detention and soil moisture 
maintenance and can increase overall flooding and erosion. In addition, natural streambeds and 
floodplains provide a hydrologic link between groundwater and surface water and can naturally clean 
waters. By capturing and slowing stormwater, these areas trap sediment, trace metals, and soluble forms 
of nutrients.19 Studies have shown that wetlands can retain up to 100 percent of the metals present in 
water.20 Wetlands reduce nitrogen discharges, both through the process of bacterial denitrification and 
through plant uptake, but less effectively reduce phosphorous when soils are saturated. 

Similarly, other natural areas can reduce pollutant loads. One riparian forest in the Chesapeake Bay 
region removed 89 percent of the nitrogen and 80 percent of the phosphorus from runoff.21 Forests also 
typically absorb 70 to 80 percent of atmospherically deposited nitrogen.22 Trees and other plants stabilize 
the soil, giving it structure that prevents erosion, and reduce runoff by intercepting and storing 
precipitation. When rapid stormwater flows have already created erosion on bare soils, plants on downhill 
slopes slow those flows and allow sediment, as well as other pollutants, to settle onto the land rather than 
in a waterbody. 

However, use of wetlands, streams, and other natural systems is not desirable unless stormwater is 
delivered at a rate at which pollutants can be assimilated. Natural wetlands, while playing an important 
role in managing the quality and quantity of runoff, should not be viewed as a sink for polluted runoff. 
While wetlands help remove pollutants from runoff, some pollutants can accumulate in wetlands or be 
converted to more potent forms, thereby degrading the natural ecosystem functions and values of these 
systems and impact the organisms living there.23 Furthermore, the US EPA recommends protection for 

0010085



any wetland or riparian area which removes pollutants from runoff to coastal waters.24 Therefore, use of 
these systems for stormwater management should be carefully considered, realizing that these systems 
need quality water delivered at an appropriate rate to function properly. 

 

INCREASED DEPOSITION OF POLLUTANTS 

The second aspect of urbanization that contributes to urban stormwater pollution is the increased 
discharge of pollutants. As human activity increases in a given area, the amount of waste material 
deposited on the land and in drainage systems increases. The principal contaminants of concern for 
stormwater fall into seven categories. The following table lists these categories and provides examples. 

While all activities can be a source of some contaminants, certain activities are particularly large 
contributors. Industrial sites can be major sources of metals and organic chemicals. Feedlots are a large 
source of pathogens, nutrients, and BOD. Agricultural and timber operations discharge high quantities of 
sediment. This report focuses on those activities in urbanized and urbanizing areas, practices of 
homeowners, businesses, and government agencies that also contribute many of these contaminants. 

TABLE 2-2 
Categories of Principal Contaminants in Stormwater 

Category Examples 

Metals zinc, cadmium, copper, chromium, arsenic, lead 

Organic chemicals pesticides, oil, gasoline, grease 

Pathogens viruses, bacteria, protozoa 

Nutrients nitrogen, phosphorus 

Biochemical oxygen demand (BOD) grass clippings, fallen leaves, hydrocarbons, human, and animal waste 

Sediment sand, soil, and silt 

Salts sodium chloride, calcium chloride 

Vehicle Use 

Driving a car or truck contributes a number of different types of pollutants to urban runoff. Pollutants are 
derived from automotive fluids, deterioration of parts, and vehicle exhaust. Once these pollutants are 
deposited onto road and parking surfaces, they are available for transport in runoff to receiving waters 
during storm events. One landmark study estimated that cars and other vehicles contributed 75 percent of 
the total copper load to the lower San Francisco Bay through runoff.25 Brake pad wear contributed 50 
percent of the total load, and 25 percent came from atmospheric deposition -- the eventual settling of 
metals from tailpipe emissions onto the ground. Other car- and truck-related sources of metals include tire 
wear, used motor oil and grease, diesel oil, and vehicle rust.26 Tire ware is a substantial source of 
cadmium and zinc; concentrations at outfalls often exceed acute toxicity levels. Engine coolants and 
antifreeze containing ethylene glycol and propylene glycol can be toxic and contribute high BOD to 
receiving waters. 

Vehicle exhaust contributes the nutrient nitrogen to our nation's waters. Studies estimate that deposition 
of nitrogen from power plant and vehicle exhaust contributes 17 pounds per year of nitrogen and 0.7 
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pounds per year of phosphorus to a typical acre of land in the metropolitan Washington, DC, area.27 In 
general, fossil fuel combustion is the largest contributor of nitrogen to the waters of the northeastern 
United States, and is a very large contributor elsewhere.28 

Oil, grease, and other hydrocarbons related to vehicle use and maintenance also contaminate our waters. 
These come from disposal of used oil and other fluids on the ground or into storm drains, spills of 
gasoline or oil, and leaks from transmissions or other parts of automobiles and trucks. The stormwater 
discharge from one square mile of roads and parking lots can yield approximately 20,000 gallons of 
residual oil per year.29 Runoff from residential car washing also contributes oil, grease, grit, and 
detergents to the stormwater system. Even gas vapor emitted when filling tanks can subsequently mix 
with rain, contributing significantly to polluted runoff.30 

Roads and Parking Lots 

In many communities, most impervious cover is related to the transportation system.31 Material 
accumulates on these surfaces during dry weather conditions, only to form a highly concentrated first 
flush during storm events. One study found streets to be the impervious surface with the highest pollutant 
loads in most land use categories.32 Another found that transportation related land uses have the second 
highest level of pollutant concentrations; only piped industrial sources were higher.33 

Table 2-3 
Sources of Heavy Metals from Transportation 

Source Cd Co Cr Cu Fe Mn Ni Pb Zn 

Gasoline •   •    • • 

Exhaust       • •  

Motor Oil & Grease  •   •  • • • 

Antifreeze     •    • 

Undercoating        • • 

Brake Linings    • •  • • • 

Rubber •   •    • • 

Asphalt    •   •  • 

Concrete    •   •  • 

Diesel Oil •         

Engine Wear     • • • • • 

Source: Local Ordinances: A Users Guide, Terrene Institute and EPA, Region 5, 1995. 
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Home Landscaping and Public Grounds Maintenance 

Landscaping practices are another potential source of pollutants in urban runoff. Turf management 
chemicals including fertilizers used at home and on golf courses, cemeteries, and public parks can add 
nutrients to runoff.34 Monitoring has shown a direct link between the chemicals found in lawn care 
products and urban water quality.35 While there remain questions on some details of the contribution of 
turf management to receiving water quality, it is clear that the type, quantity, and timing of materials used 
make a significant difference. 

One important variable is the quantity of chemicals being applied. Over or improper application at homes 
and other places is far too common.36 Experts estimate that residential fertilizer use accounts for one-third 
of the excess nitrogen entering the Sarasota Bay watershed in southwest Florida.37 Of particular concern 
is the application of fertilizers and pesticides just before an intense storm event, since they may not have 
had time to become fixed in the soil and thatch. 

Similarly, harmful pesticides found in stormwater, such as chloropyrifos, 2,4-D, and diazinon come from 
golf courses, municipal parks, highway medians and roadsides, and residential lawns and gardens.38 The 
percentage of pesticide lost in runoff can be large; one study found up to 90 percent of the herbicide 2,4-
D was lost in runoff after being applied a few hours before a storm event.39 

Since organic matter contains nutrients, raking autumn leaves or grass clippings into gutters or streets for 
municipal collection or otherwise facilitating the entry of these materials into the storm-sewer system also 
adds nutrient loads and oxygen-demanding substances to stormwater. Poorly maintained garden beds or 
lawns can be a source of sediment as well. 

 

Table 2-4 
Six Pesticides Found Frequently in Stormwater Samples 

Pesticide Name Human Health and/or Environmental Effects 

2,4-D Associated with lymphoma in humans; testicular toxicant in animals. 

Chlorpyrifos Moderately toxic to humans; neurotoxicant; can be highly toxic to birds, aquatic organisms, 
and wildlife. 

Diazinon Moderately toxic to humans; neurotoxicant; can be highly toxic to birds, aquatic organisms, 
and wildlife. 

Dicamba Neurotoxicant; reproductive toxicity in animals; association with lymphoma in some human 
studies. 

MCPA (Methoxane) Low toxicity to non-toxic in test animals, birds, and fish; suspected gastrointestinal, liver, 
and kidney toxicant. 

MCPP (Mecoprop) Slightly to moderately toxic; some reproductive effects in dogs; suspected cardiovascular, 
blood, gastrointestinal, liver, kidney, and neurotoxicant. 

 

Sources: T.R. Schueler, quot;Urban Pesticides: From the Lawn to the Stream,quot; Watershed Protection 
Techniques, vol. 2, no. 1, Fall 1995, pp. 247, 250 and Extoxnet: Extension Toxicology Network Pesticide 
Information Profiles, http://ace/orst.edu/info/extoxnet, and Environmental Defense Fund, Scorecard Chemical 
Profiles, http://www.scorecard.org/chemical-profiles. 
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Construction Sites 

Construction activity is the largest direct source of human-made sediment loads.40 quot;Results from both 
field studies and erosion models indicate that erosion rates from construction sites are typically an order 
of magnitude larger than row crops and several orders of magnitude greater than rates from well-
vegetated areas, such as forest or pastures.quot;41 Since erosion rates are much higher for construction 
sites relative to other land uses, the total yield of sediment and nutrients is higher.42 Studies indicate that 
poorly managed construction sites can release 7 to 1,000 tons of sediment per acre during a year, 
compared to 1 ton or less from undeveloped forest or prairie land.43 Construction activity can also result in 
soil compaction and increased runoff. 

Like nutrients, soil and sediment are, to a certain degree, a naturally occurring and functional component 
of all waterbodies. Yet human activities usually increase the amount of sediment entering our waterbodies 
to such an extent as to turn sediment into a water quality problem. 

Illicit Sanitary Connections to Storm Sewers From Homes and 
Businesses 

Illicit connections from toilets to storm sewer pipes can add pathogens to stormwater.44 45 Pathogens are 
viruses, bacteria, and protozoa harmful to human health. Coliform bacteria, which come from human 
waste, is commonly used as an indicator that harmful pathogens may be present in the water.46 Studies 
have found high levels of coliform bacterial in stormwater.47 

Illicit sanitary connections can also add nutrients such as nitrogen and phosphorus to stormwater. Human 
waste also contributes to bod. Leaking sanitary sewer lines located near storm sewer lines can pose the 
same problems as illicit connections.48 

Septic Systems 

Effluent from poorly maintained or failing septic systems can rise to the surface and contaminate 
stormwater.49 Septic systems can be important sources of pathogens and nutrients, especially nitrogen, 
that are not effectively removed from the waste stream. Bathing beach and shellfish bed closures are 
frequently the result of septic system effluent. One study found that 74 percent of the nitrogen entering 
the Buttermilk Bay estuary in Massachusetts originated from septic systems.50 Fecal coliform and BOD 
can be present in stormwater if the system is improperly sited, designed, installed, or maintained. 

Illicit Industrial Connections to Storm Sewers 

Businesses that illicitly connect pipes containing wastewater from industrial processes to the storm sewer 
system rather than to the sanitary sewers can add metals, solvents or other contaminants to stormwater. 
In Seattle, one industrial facility's discharge of lead to the storm sewer system resulted in sediment so 
contaminated that it could be sent to a smelter to be refined.51 Floor drains, dry wells, and cesspools are 
also frequent sources of illicit industrial discharges and connections. 

Uncovered Materials Stored Outside 

Rain or melting snow can erode piles of bulk material, such as sand, loose topsoil, or road salt if left 
uncovered, adding sediment, salts or other pollutants to nearby waterbodies. Likewise, precipitation can 
wash contaminants off leaking or dirty objects left outdoors. For example, water quality monitoring 
showed that untreated runoff collected from auto recycling facilities near Los Angeles frequently 
exceeded EPA benchmark figures, for biochemical oxygen demand, nitrogen, oil and grease, 
phosphorus, and sediment.52 
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Street, Sidewalk, and Airport De-icing 

In colder parts of the country, salts used to keep roads, parking lots and sidewalks free of ice often drain 
into our waterbodies as snow and ice melt and spring rain falls. While some salt and ice treatment is 
necessary to keep roads safe in winter, measures can be taken to reduce or prevent the impacts from de-
icing. The principal salts used are sodium chloride and calcium chloride, although materials such as 
calcium magnesium acetate and other commercial products are also used.53 Some municipalities spread 
sand to maintain road traction on snow and ice, and this sand eventually may increase sediment loads. 
Airports de-ice runways and planes, usually with glycol mixtures that can be both toxic to fish, wildlife, and 
humans and exert high BOD on receiving streams. 

Landfills 

Because the soil cover on landfills is not stabilized with vegetation or other retaining cover while the 
landfill is operational, soil can erode from landfills as it does from construction sites. Additionally, 
improperly maintained hazardous-waste landfills can allow toxic contaminants to reach or stay on the 
surface of the landfill, allowing stormwater to carry these pollutants to nearby waterbodies. 

Pets and Wild Animals 

Waste from domestic and wild animals is a source of pathogens, nutrients and BOD in stormwater.54 The 
Northern Virginia Soil and Water Conservation District estimates that each day, dogs leave 180,000 
pounds of waste on the ground in Fairfax County, Virginia, alone.55 Waste from birds such as pigeons, 
geese, and gulls that are attracted to human activity can also be a problem. Wild geese that congregate 
in large numbers on cultivated turf adjacent to bodies of water also contribute to pathogen, nutrient and 
BOD loadings.56 

Littering 

Not only does stormwater frequently receive no treatment, it also often does not even have the benefit of 
simple filtering or screening for visible objects. As a result, paper cups, cigarette butts, virtually anything 
made of styrofoam, newspaper, and other materials that people toss on the ground are carried into storm 
sewer systems -- and eventually into lakes, streams, and oceans. 

This list, exhaustive as it is, is incomplete. Galvanized roofs, unpaved roads, the dust that collects on 
paved streets, and countless other aspects of daily life in urban areas contribute to polluted runoff. The 
first step in stormwater management is not to memorize any particular list, but rather to recognize the 
breadth of opportunities for pollution prevention and the need to think holistically about the entire chain of 
human activities that affect runoff quantity and quality. The case studies presented in this report 
demonstrate a wide variety of effective and efficient strategies for addressing stormwater runoff at the 
source. 
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Chapter 3  

THE CONSEQUENCES OF URBAN STORMWATER 
POLLUTION 
The degradation caused by urban stormwater pollution is serious, and affects a significant proportion of 
the nation's population. Changes in land use that increase impervious cover lead to flooding, erosion, 
habitat degradation, and water quality impairment. Everyday activities such as driving, maintaining 
vehicles and lawns, disposing of waste, and even walking pets often cover impervious surfaces with a 
coating of various harmful materials. Construction sites, power plants, failed septic systems, illegal 
discharges, and improper sewer connections also contribute substantial amounts of contaminants to 
runoff. When these contaminants enter lakes, streams, and estuaries they result in stormwater pollution. 
This pollution, in turn, impacts important natural resources as well as other, equally important activities 
such as commercial and recreational fishing, swimming, and boating. While urban stormwater runoff is 
not alone in causing these impacts (industrial and agricultural runoff are equal or greater contributors to 
water quality impairment on a national scale), the environmental, aesthetic, and public health impacts 
outlined in this chapter will not be eliminated until urban stormwater pollution is controlled. 

Flooding and Property Damage 

The most dramatic consequence of increases in the volume and rate of stormwater runoff is flooding and 
property damage. As discussed in the preceding chapter, undeveloped areas such as forests and 
wetlands serve as sponges for excess rainwater, so when these areas are eradicated, filled in, or 
replaced with impervious cover such as asphalt, the volume of water entering streams and rivers 
increases. One study estimated that because of the increase in impervious cover in a watershed a flood 
event that should be expected once in 100 years could occur once every 5 years when the impervious 
cover reaches 25 percent, and could become an annual event when impervious cover reaches 65 
percent.1 

Conventional urban stormwater management, with its emphasis on engineered flood control measures 
such as dams, dikes and levees, and detention facilities, has in many areas helped to mitigate some of 
the worst flood damage. But it has been vastly outstripped by the pace of flood-producing urbanization. 
Furthermore, by quickly channeling stormwater away from certain areas via paved channels, stormwater 
pipes, and stream bank stabilization techniques (e.g., riprap, cutbacks, plantings, and bulkheads) rather 
than providing for retention or infiltration, conventional stormwater management can simply transfer 
hydrologic impacts downstream.2 At times, downstream areas experience greater habitat loss, increased 
channel widening and erosion, and worse flooding due to the reduced storage and facilitated runoff 
upstream. 
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Streambank and Streambed Erosion 

The increased volume and rate of urban stormwater runoff erodes streambanks and streambeds, 
dislodging and suspending sediment that might otherwise have remained in place. Erosion can be 
gradual, or can occur rapidly through a sudden collapse of a streambank.3 Changes in hydrology also 
affect the shape and dimension of river channels, thereby altering aquatic habitat and channel stability.4 

Siltation and Sedimentation 

Rapidly flushing stormwater can increase erosion from all land, not just streambanks and streambeds. 
Stormwater then transports the eroded sediment downstream into the receiving waters. Eventually, when 
sediment-laden water is stilled, that sediment settles to the bottom of the stream, river, lake, or estuary. 
When sediments settle out, they may cover or destroy important habitat such as spawning beds or 
submerged aquatic vegetation. Pollutants such as phosphorus attach to sediment particles and become 
suspended or dissolved in receiving waters. The magnitude of the sedimentation problem is staggering: 
one study estimates that each year erosion from construction sites puts 80 million tons of sediment into 
receiving waters.5 

Siltation and sedimentation has economic impacts as well. These excess deposits of sediment clog 
harbors and other water transport routes and reduce the storage capacity of reservoirs, obliging 
governments to spend billions of dollars each year to dredge and maintain those channels and facilities.6 
The U.S. Army Corps of Engineers dredges 83 million cubic yards of sediment linked to pollution sources 
each year at an annual cost of $180 million.7 In many cases, these dredged sediments are laden with 
nutrients, heavy metals, and toxic chemicals -- making disposal expensive. Siltation can also affect 
commercial and recreational fishing by degrading necessary habitat and can impede recreational boating 
by creating obstructions. 

 

An Announcement from the Experts: "No One Safe From Flooding," FEMA Says  

WASHINGTON April 1, 1997 -- Destructive floods can -- and do -- occur in -- every state in the nation, 
according to recent statistics issued by the Federal Emergency Management Agency (FEMA). 

While some communities are less likely to experience flooding than others, nowadays very few, if any, 
are entirely safe from this threat, which is by far the most common type of natural disaster in the United 
States. "About 90% of our natural disasters involve flooding in one way or another," FEMA Director 
James Lee Witt said, "and the impression many people have that floods seem to happen more 
frequently now than they used to is quite accurate." 

"As more and more land is cleared for development and paved over, there is less and less available to 
soak up excess water," Witt said. "The runoff has to go somewhere, and places that never flooded 
before are now at risk." 

The records of the Federal Insurance Administration indicate that approxi-mately $1.1 billion in claims 
under the National Flood Insurance Program were paid in each of fiscal years 1995 and 1996. Those 
same records indicate that the Federal Insurance Administration paid flood insurance claims in every 
state of the union during that two-year period. 

Source: "No One Safe from Flooding, FEMA Says" FEMA News Desk, April 1997, http://www.fema.gov/home/NWZ97/97095.htm 
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Increased Water Temperature 

Aquatic organisms have specific water temperature preferences and tolerance limits. Changes in water 
temperature can have a serious impact on aquatic ecosystems.8 Water that infiltrates the ground and 
flows beneath the surface is usually much cooler than surface runoff. Not only do impervious surfaces 
prevent infiltration, they often warm stormwater as it runs off. Unshaded rooftops, parking lots, and other 
impervious areas can be 10–12° F warmer than fields and forests and consequently can heat the 
stormwater passing over them, often to 90° F or more, even before it reaches a stream or lake.9 Research 
has found that the average stream temperature increases directly with the percentage of impervious 
cover in the watershed.10 One study documented a temperature difference of almost 20° F between a 
wooded section of a Maryland stream and an open section of the same stream 7/10ths of a mile 
downstream.11 Furthermore, trees shade waterbodies keeping them cool, while development often 
replaces tress with impervious surfaces. 

Harm to Aquatic Life 

Urban runoff can harm aquatic life in many ways due to changes in water chemistry and habitat loss.12 
The metals and organics that stormwater carries are toxic to fish and other forms of aquatic life. For 
example, untreated urban runoff collected from an auto recycling facility near Los Angeles over several 
years repeatedly killed 20 percent or more of the minnows exposed to it.13 Urban stormwater is also often 
toxic to several species of aquatic insects, on which fish, frogs and other higher life forms feed.14 For 
example, organic chemicals may have effects on the immune systems and early development of aquatic 
life.15 

Stormwater can also bring toxic levels of road salt to urban waters. In certain streams draining roadway 
areas, studies have measured concentrations of chloride at levels 25 or even 60 times the level harmful 
to trout.16 Even the trash that stormwater carries harms wildlife. The plastic loops that hold six-packs of 
beer or soda together can strangle gulls. 

Sediment in stormwater has a number of harmful effects on aquatic life. Sediment still suspended in water 
increases infection and disease among fish by irritating their gills.17 A number of fish species, including 
endangered species such as the log perch or blue shiner, cannot tolerate sediment levels in the water 
above certain threshold levels, and thus disappear from waterbodies under those conditions.18 Suspended 
sediment scours submerged plants attached to rocks, as well as blocks sunlight that aquatic plants use to 
produce growth through photosynthesis.19 

When sediment settles, it can bury and smother bottom-dwelling insects and reduce the survival rate of 
fish eggs.20 At the same time, sediment deposition fills in the spaces between the gravel in stream beds 
that fish use to spawn and raise their young and in which invertebrate food sources live.21 Furthermore, 
sediment may carry nutrients, bacteria, toxic metals and organic chemicals to the water.22 

The increase in surface runoff associated with land development also dramatically increases runoff of the 
nutrients phosphorus and nitrogen, causing receiving waters to suffer. Many nutrients, which cling to soil 
particles in natural settings, are dislodged by development and other activities making them free to run off 
with stormwater.23 For example, in a comparison between two Maine watersheds, phosphorus export was 
10 times greater in a developed watershed than a forested watershed.24 In highly developed areas these 
increases are usually permanent. 

The enrichment of waters with nutrients is termed eutrophication and is a concern for several reasons. 
Excess phosphorus causes elevated growth of algae and aquatic vegetation in lakes and streams. 
Excess nitrogen can have a similar effect in marine waters. The excessive plant growth interferes with the 
use of waterbodies for recreation, fisheries, industry, agriculture, and drinking water supply. It can also 
lead to foul odors, noxious gas, and poor aesthetic quality of the receiving water.25 In marine systems, 
nutrient enrichment can lead to red and brown tides that are a threat to marine organisms and human 
health. Perhaps most dramatically, eutrophication can cause fish kills.26 When the vegetation dies and 
decomposes, it consumes oxygen dissolved in the water. Fish and other aquatic organisms cannot 
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tolerate dissolved oxygen concentration below certain thresholds. As a result, eutrophic waters are 
typically devoid of most life. 

Organic material discharged to a lake or stream also consumes oxygen when decomposing thereby 
reducing the dissolved oxygen content of the receiving water. As with nutrient enrichment, sudden 
additions of such material, perhaps in a storm or through illicit dumping, frequently causes fish kills.27 
Longer term impacts include changes in fish populations and reductions in shellfish. 

The increase in water temperature compounds the oxygen-depletion problem. The warmer the water, the 
less dissolved oxygen it can carry. Research indicates that the thermal changes caused by urban runoff 
can increase visible algae blooms and have severe impacts on cold-water fish and other aquatic life.28 

Changes in hydrologic patterns also have a significant effect on aquatic life. Urbanization increases both 
the magnitude and frequency of extreme low and high flow events. It also leads to a decrease in 
infiltration resulting from decreased base flow, an increase in water temperature, and declines in upland, 
riparian, and instream habitat quality. Research indicates that larger flood events significantly reduce 
populations of young fish such as trout and salmon as well as invertebrate populations.29 

These impacts -- sedimentation, contaminant loadings, hydrologic instability, oxygen depletion and 
temperature increases -- not only threaten individual animals, but also reduce the diversity of life living in 
these waterbodies.30 Studies have shown a sharp drop in the diversity of insect populations, which serve 
as food for higher life forms such as frogs and fish, as the amount of impervious cover in an urbanizing 
watershed passes 10 or 15 percent.31 Other research has shown that the variety of fish species drops as 
well, with the disappearance of sensitive fish such as trout and salmon.32 In short, stream biological health 
declines as watershed imperviousness increases. 

Harm to Coastal Shellfisheries 

Pathogens in stormwater also contaminate shellfish beds, and this contamination, along with pollution 
from other sources, causes closure of shellfish beds nationwide. Data collected from five coastal states 
indicate that urban runoff and storm sewers are the most pervasive source of shellfish harvesting 
restrictions, contaminating over 30 percent of the area reported as subject to such restrictions in those 
states.33 A key contributing factor is the fact that levels of bacteria and viruses are usually much greater -- 
100 to 1,000 times greater -- in the bottom sediment, where shellfish live, than in the water above.34 

Harm to Sport Fishing 

The harm to fish leads quickly to harm to fisheries. Sport fishing is a big business in the United States, 
and many of the species that are most sensitive to degraded water conditions, such as brown trout and 
salmon, are the species anglers prize most. Quality fisheries can be an important economic asset to the 
surrounding communities.35 The U.S. Fish & Wildlife Service estimates that over 35 million anglers spent 
over $38 billion dollars in pursuit of their pastime in 1996, money that would not be spent if there were no 
fish to be caught.36 

Human Illness 

Stormwater carries disease-causing bacteria, viruses, and protozoa. Swimming in polluted waters can 
make you sick.37 A study in Santa Monica Bay found that swimming in the ocean near a flowing storm 
sewer drain during dry weather conditions significantly increased the swimmer's risk of contracting a 
broad range of health effects. Comparing swimming near flowing storm-drain outlets to swimming at a 
distance of 400 yards from the outlet, the study found a 66 percent increase in an group of symptoms 
indicative of respiratory disease and a 111 percent increase in a group of symptoms indicative of 
gastrointestinal illness within the next 9 to 14 days.38 Increased sediment in receiving water is also related 
to human illness: sediment prolongs life of pathogens and makes it easier for them to reproduce. 
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Impacts to Drinking Water Supply 

In urbanized areas, runoff pollution is a serious concern for water supply agencies. Over 90 percent of the 
people in the United States rely on public supplies of drinking water. Of that 90 percent, 19 percent are 
served by systems with reported health violations.39 A nationwide survey of surface drinking water supply 
utilities found that with an increase in urbanization there arose an increased concern among managers 
over runoff pollutants, particularly nutrients, bacteria, and toxic organic chemicals.40 The costs can be 
astronomic. For example, runoff pollution from suburban and agricultural sources is one of the largest 
threats to New York City's currently unfiltered drinking water supply. If this pollution cannot be prevented, 
New York City may need to filter its water supply at a capital cost of perhaps $5 billion or more.41 

Aesthetic Losses 

Even if stormwater does not cause illness in humans from direct exposure or through dining on 
contaminated shellfish, it can cause other annoyances or intrusions. The cigarette butts, polystyrene 
cups, and other trash that storm sewers dump in neighborhood waters are an obvious eyesore. Sediment 
loads reduce the clarity of water, which not only reduces its attractiveness but can also increase the 
likelihood of boating, swimming, and diving accidents.42 Excess nutrient loads can cause severe algal 
blooms, which coat the surface of water with an unpleasant scum, cloud the water, and add unpleasant 
odors and taste to water used for swimming or drinking.43 The fish kills that urban stormwater pollution can 
cause are also community nuisances. 

Harm to tourism and recreation. The combination of potential human illness and aesthetic losses can 
cause loss of revenues from tourism and recreational activities. Urban stormwater runoff was a 
documented contributing factor to approximately 25 percent of the approximately 1,651 beach closings 
reported in 1997, and was probably a factor in many more beach closings for which the contaminant 
sources were undocumented.44 Coastal tourism is a major component of local economic activity across 
the nation, adding, for example, some $54 billion dollars and more than 320,000 jobs to the economies of 
nine California counties alone.45 Inland, along rivers and lakes, tourism and recreational activities 
dependent on clean water provide municipalities with tax revenues and employment opportunities. Each 
year, water-based recreation adds $26 million to $31 million and a minimum of 650 to 750 jobs to the 
economies of 13 New Hampshire towns along the Connecticut River, and over $13 million and 290 jobs 
to the economy of the upper Delaware Valley between New York and Pennsylvania.46 
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Chapter 12  

LOW IMPACT DEVELOPMENT  

Introduction 
Low Impact Development (LID) has emerged as a highly effective and attractive approach to controlling 
stormwater pollution and protecting developing watersheds and already urbanized communities 
throughout the country.1 Several LID practices and principles, particularly the source control approach 
and the use of micro-scale integrated management practices have the potential to work effectively as 
stormwater quality retrofits in existing ultra urban areas as well.2 Developments in and application of LID 
techniques that have occurred since the original publication of Stormwater Strategies motivated this new 
section, which is an addendum to the discussion of strategies for addressing stormwater in new 
development and redevelopment covered in Chapters 5 through 11. 

LID stands apart from other approaches through its emphasis on cost-effective, lot-level strategies that 
replicate predevelopment hydrology and reduce the impacts of development. By addressing runoff close 
to the source, LID can enhance the local environment and protect public health while saving developers 
and local governments money. 

Below is a discussion of LID, its principles, practices, and benefits followed by 13 new case studies. The 
case studies provide examples of several LID practices and describe how they are being applied 
throughout the country. These practices are the building blocks of LID design and, when integrated in a 
systematic way, provide substantial benefits to the developer and community. 

What is Low Impact Development? 
LID is simple and effective. Instead of large investments in complex and costly engineering strategies for 
stormwater management, LID strategies integrate green space, native landscaping, natural hydrologic 
functions, and various other techniques to generate less runoff from developed land. LID is different from 
conventional engineering. While most engineering plans pipes water to low spots as quickly as possible, 
LID uses micro-scale techniques to manage precipitation as close to where it hits the ground as possible. 
This involves strategic placement of linked lot-level controls that are "customized" to address specific 
pollutant load and stormwater timing, flow rate, and volume issues. One of the primary goals of LID 
design is to reduce runoff volume by infiltrating rainfall water to groundwater, evaporating rain water back 
to the atmosphere after a storm, and finding beneficial uses for water rather than exporting it as a waste 
product down storm sewers. The result is a landscape functionally equivalent to predevelopment 
hydrologic conditions, which means less surface runoff and less pollution damage to lakes, streams, and 
coastal waters. 
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LID is economical. It costs less than conventional stormwater 
management systems to install and maintain, in part, because 
of fewer pipe and below-ground infrastructure requirements. 
But the benefits do not stop here. The associated vegetation 
also offers human "quality of life" opportunities by greening the 
neighborhood, and thus contributing to livability, value, sense 
of place, and aesthetics. This myriad of benefits include 
enhanced property values and re-development potential, 
greater marketability, improved wildlife habitat, thermal 
pollution reduction, energy savings, smog reduction, enhanced 
wetlands protection, and decreased flooding.3 LID is not one-
dimensional; it is a simple approach with multifunctional 
benefits.  

LID is flexible. It offers a wide variety of structural and 
nonstructural techniques to reduce runoff speed and volume 
and improve runoff quality. LID works in constrained or freely 
open lands, in urban infill or retrofit projects, and in new developments. In a combined sewer system, LID 
can reduce both the number and the volume of sewer overflows.4 Opportunities to apply LID principles 
and practices are infinite -- almost any feature of the landscape can be modified to control runoff (e.g., 
buildings, roads, walkways, yards, open space). When integrated and distributed throughout a 
development, watershed, or urban drainage area, these practices substantially reduce the impacts of 
development. 

As urbanization continues to degrade our lakes, rivers, and coastal waters LID is increasingly being used 
to reverse this trend, resulting in cleaner bodies of water, greener urban neighborhoods, and better 
quality of life. LID offers a strong alternative to the use of centralized stormwater treatment. It aims to 
work within the developed and developing environment to find opportunities to reduce runoff and prevent 
pollution. LID controls stormwater runoff at the lot level, using a series of integrated strategies that mimic 
and rely on natural processes.5 By working to keep rainwater on site, slowly releasing it, and allowing for 
natural physical, chemical, and biological process to do their job, LID avoids environmental impacts and 
expensive treatment systems. 

Low Impact Development Principles and Practices 
LID is grounded in a core set of principles based on the paradigm that stormwater management should 
not be seen as stormwater disposal and that numerous opportunities exist within the developed 
landscape to control stormwater runoff close to the source.7 Underlying these principles is an 
understanding of natural systems and a commitment to work within their limits whenever possible. Doing 
so creates an opportunity for development to occur with low environmental impact. The principles are:8 

• integrate stormwater management early in site planning activities  
• use natural hydrologic functions as the integrating framework  
• focus on prevention rather than mitigation  
• emphasize simple, nonstructural, low-tech, and low cost methods  
• manage as close to the source as possible  
• distribute small-scale practices throughout the landscape  
• rely on natural features and processes  
• create a multifunctional landscape  

LID Runoff Control Objectives:6  

• minimize disturbance  
• preserve and recreate natural 

landscape features  
• reduce effective impervious 

cover  
• increase hydrologic 

disconnects  
• increase drainage flow paths  
• enhance off-line storage  
• facilitate detention and 

infiltration opportunities  
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LID uses a systems approach that emulates natural landscape 
functions. A near limitless universe of runoff control strategies, 
combined with common sense and good housekeeping 
practices, are the essence of a LID strategy.  

These basic strategies, also known as integrated management 
practices, rely on the earth's natural cycles, predominantly the 
water cycle, to reduce land development impacts on 
hydrology, water quality, and ecology. Integrated management 
practices combine a variety of physical, chemical, and 
biological processes to capture runoff and remove pollutants at 
the lot level (See Insert). 

Several strategies focus on disconnecting roofs and paved 
areas from traditional drainage infrastructure and conveying 
runoff instead to bioretention areas, swales, and vegetated 
open spaces. LID also strives to prevent the generation of 
runoff by reducing the impervious foot print of a site, thereby 
reducing the amount of water that needs treatment. The end 
hydrological results are a reduction in runoff volume, an increased time of concentration, reduced peak 
flow and duration, and improved water quality. 

Developers apply most LID strategies on the micro-scale, distributed throughout the site near the source 
of runoff. They customize strategies according to site conditions in order to reduce specific pollutants and 
to control runoff, a technique known as site foot-printing. LID is particularly effective when practices are 
integrated into a series of linked, strategically placed and designed elements that each contribute to the 
management of stormwater. 

Bioretention, a core LID practice, provides a good example of 
how LID management practices work. What looks like a nicely 
landscaped area is in fact an engineered system that 
facilitates depression storage, infiltration, and biological 
removal of pollutants. Developers usually place bioretention 
areas in parking lot islands, at the edge of paved areas, at the 
base of buildings, or in open space areas. Runoff is directed to 
these low-tech treatment systems instead of conventional 
stormwater infrastructure. Bioretention areas use plants and 
soil to trap and treat petroleum products, metals, nutrients, and 
sediments. Bioretention areas, also know as "rain gardens," 
are relatively inexpensive to build, easy to maintain, and can 
add aesthetic value to a site, without consuming large 
amounts of valuable land area.10 

LID includes integrating land and infrastructure management. 
Activities such as street sweeping, toxic-free and low-impact 
landscaping, frequent cleaning of catch basins, sediment 
control, and downspout disconnection all reduce runoff 
contamination. LID works equally well in new development and 
redevelopment projects and is easily customized to complement local growth management, community 
revitalization, and watershed protection goals.11 

LID is much more than the management of stormwater -- it is rethinking the way we plan, design, 
implement, and maintain projects. Comprehensive programs usually complement LID practices with 
broader issues such as: considering where growth disturbance should occur; increasing awareness of the 
cumulative impacts of development; involving the community and raising watershed awareness; 
developing direct social marketing of LID retrofit actions to households, institutions and commercial 

Ten Common LID Practices  

1. Rain Gardens and 
Bioretention  

2. Rooftop Gardens  
3. Sidewalk Storage  
4. Vegetated Swales, Buffers, 

and Strips; Tree Preservation  
5. Roof Leader Disconnection  
6. Rain Barrels and Cisterns  
7. Permeable Pavers  
8. Soil Amendments  
9. Impervious Surface 

Reduction and Disconnection 
10. Pollution Prevention and 

Good Housekeeping  

 

LID Practices Use Natural 
Functions to Trap and Treat 
Runoff.9  

Physical: increases interception, 
infiltration, and evapotranspiration; 
facilitates sediment removal, 
filtration, and volatilization; stabilizes 
soils to reduce sedimentation and 
erosion. 

Chemical: facilitates adsorption, 
chleation, ion exchange, and organic 
complexing. 

Biological: increases transpiration, 
nutrient cycling, direct uptake, and 
microbal decomposition. 
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establishments; creating a rational institutional framework for implementing stormwater management, and 
establishing an authority to guide and administer stormwater management activities.12 

LID and Retrofitting the Ultra Urban Environment 
The fundamental approach of using micro-scale management practices and source control has great 
potential to generate substantial benefits in existing urbanized watersheds.13 LID principles and practices 
are particularly well-suited to ultra urban areas because most LID techniques, like rain gardens and tree 
planter boxes, use only a small amount of land on any given site.14 Many LID practices, including 
bioretention, are good for urban retrofit projects since they are easily integrated into existing 
infrastructure, like roads, parking areas, buildings, and open space. 

LID practices can be applied to all elements of the urban environment. For example, bioretention 
technology can effectively turn parking lot islands, street medians, tree planter boxes, and landscaped 
areas near buildings into specialized stormwater treatment systems.15 Developers can redesign parking 
lots to reduce impervious cover and increase stormwater infiltration while optimizing parking needs and 
opportunities. Innovative designs for urban areas may also include roof gardens, methods for capturing 
and using rainwater, and use of permeable pavement in low traffic areas, parking areas, and walking 
paths.16 Furthermore, LID strategies can help beautify the urban environment and create desirable public 
open space. 

Seven Benefits of Low Impact Development 
Effective. Research has demonstrated LID to be a simple, practical, and universally applicable approach 
for treating urban runoff.17 By reproducing predevelopment hydrology, LID effectively reduces runoff and 
pollutant loads. Researchers have shown the practices to be successful at removing common urban 
pollutants including nutrients, metals, and sediment. Furthermore, since many LID practices infiltrate 
runoff into groundwater, they help to maintain lower surface water temperatures. LID improves 
environmental quality, protects public health, and provides a multitude of benefits to the community. 

Economical. Because of its emphasis on natural processes and micro-scale management practices, LID 
is often less costly than conventional stormwater controls. LID practices can be cheaper to construct and 
maintain and have a longer life cycle cost than centralized stormwater strategies.18 The need to build and 
maintain stormwater ponds and other conventional treatment practices will be reduced and in some cases 
eliminated. Developers benefit by spending less on pavement, curbs, gutters, piping, and inlet 
structures.19 LID creates a desirable product that often sells faster and at a higher price than equivalent 
conventional developments. 

Flexible. Working at a small scale allows volume and water quality control to be tailored to specific site 
characteristics. Since pollutants vary across land uses and from site to site, the ability to customize 
stormwater management techniques and degree of treatment is a significant advantage over conventional 
management methods. Almost every site and every building can apply some level of LID and integrated 
management practices that contribute to the improvement of urban and suburban water quality.20 

Adds value to the landscape. It makes efficient use of land for stormwater management and therefore 
interferes less than conventional techniques with other uses of the site. It promotes less disturbance of 
the landscape and conservation of natural features, thereby enhancing the aesthetic value of a property 
and thus its desirability to home buyers, property users, and commercial customers. Developers may 
even realize greater lot yields when applying LID techniques.21 Other benefits include habitat 
enhancement, flood control, improved recreational opportunities, drought impact prevention, and urban 
heat island effect reduction. 

Achieves multiple objectives. Practitioners can integrate LID into other urban infrastructure 
components and save money. For example, there is a direct overlap between stormwater management 
and Combined Sewer Overflow (CSO) control such that municipalities can use LID to help remedy both 
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problems.22 Lot level LID applications and integrated stormwater management practices combine to 
provide substantial reductions in peak flows and improvements in water quality for both combined and 
separated systems. 

Follows a systems approach. LID integrates numerous strategies, each performing different stormwater 
management functions, to maximize effectiveness and save money. By emulating natural systems and 
functions, LID offers a simple and effective approach to watershed sensitive development. 

Makes sense. New environmental regulations geared toward protecting water quality and stabilizing our 
now degraded streams, rivers, lakes, and estuaries are encouraging a broader thinking than centralized 
stormwater management. Developers and local governments continue to find that LID saves them 
money, contributes to public relations and marketing benefits, and improves regulatory expediencies. LID 
connects people, ecological systems, and economic interests in a desirable way. 
 

Philadelphia, PA 
Population: 1,585,577 
Area: 135 square miles 
 
Highlight: Green roof uses Low 
Impact Development principles 
to capture and treat runoff at the 
source.  
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Chapter 1 -  Introduction 
1.1 Purpose of this Volume 

Best Management Practices (BMPs) are schedules of activities, 
prohibitions of practices, maintenance procedures, managerial practices, or 
structural features that prevent or reduce adverse impacts to waters of 
Washington State.  As described in Volume I of this stormwater manual, 
BMPs for long-term management of stormwater at developed sites can be 
divided into three main categories: 

• BMPs addressing the amount and timing of stormwater flows; 

• BMPs addressing prevention of pollution from potential sources; and 

• BMPs addressing treatment of runoff to remove sediment and other 
pollutants. 

This volume of the stormwater manual focuses on the third category, 
treatment of runoff to remove sediment and other pollutants at developed 
sites.  The purpose of this volume is to provide guidance for selection, 
design and maintenance of permanent runoff treatment facilities. 

BMPs with respect to controlling stormwater flows and control of 
pollutant sources are presented in Volumes III and IV, respectively. 

1.2 Content and Organization of this Volume 
Volume V of the stormwater manual contains 12 chapters.  Chapter 1 
serves as an introduction and summarizes available options for treatment 
of stormwater.  Chapter 2 outlines a step-by-step process for selecting 
treatment facilities for new development and redevelopment projects.  
Chapter 3 presents treatment facility “menus” that are used in applying the 
step-by-step process presented in Chapter 2.  These menus cover different 
treatment needs that are associated with different sites.   Chapter 4 
discusses general requirements for treatment facilities. Chapter 5 presents 
information regarding on-site stormwater management BMPs.  These 
BMPs are intended to infiltrate, disperse, or contain runoff on site, as well 
as to provide treatment.  Chapters 6 through 11 provide detailed 
information regarding specific types of treatment identified in the menus.  
Chapter 12 discusses special considerations for emerging technologies for 
stormwater treatment. 

The Appendices to this volume contain more detailed information on 
selected topics described in the various chapters.  
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1.3 How to Use this Volume 
This volume should be consulted to select specific BMPs for runoff 
treatment for inclusion in Stormwater Site Plans (see Volume I).  After the 
Minimum Requirements have been identified from Volume I, this volume 
can be used to select specific treatment facilities for permanent use at 
developed sites, and as an aid in designing and constructing these 
facilities.   

1.4 Runoff Treatment Facilities 
1.4.1 General Considerations   

Runoff treatment facilities are designed to remove pollutants contained in 
stormwater runoff. The pollutants of concern include sand, silt, and other 
suspended solids; metals such as copper, lead, and zinc; nutrients (e.g., 
nitrogen and phosphorous); certain bacteria and viruses; and organics such 
as petroleum hydrocarbons and pesticides. Methods of pollutant removal 
include sedimentation/settling, filtration, plant uptake, ion exchange, 
adsorption, and bacterial decomposition.  Floatable pollutants such as oil, 
debris, and scum can be removed with separator structures.   

1.4.2 Maintenance 

Maintenance is required for all types of runoff treatment facilities.  See 
Section 4.6 for maintenance standards for the treatment facilities discussed 
in this volume. 

1.4.3 Treatment Methods 

Methods used for runoff treatment facilities and common terms used in 
runoff treatment are discussed below: 

• Wetpools.  Wetpools provide runoff treatment by allowing settling of 
particulates during quiescent conditions (sedimentation), by biological 
uptake, and by vegetative filtration. Wetpools may be single-purpose 
facilities, providing only runoff treatment, or they may be combined 
with a detention pond or vault to also provide flow control.  If 
combined, the wetpool facility can often be stacked under the 
detention facility with little further loss of development area. 

• Biofiltration.  Biofiltration uses vegetation in conjunction with slow 
and shallow-depth flow for runoff treatment.  As runoff passes through 
the vegetation, pollutants are removed through the combined effects of 
filtration, infiltration, and settling.  These effects are aided by the 
reduction of the velocity of stormwater as it passes through the 
biofilter.  Biofiltration facilities include swales that are designed to 
convey and treat concentrated runoff at shallow depths and slow 
velocities, and filter strips that are broad areas of vegetation for 
treating sheet flow runoff. 
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• Oil/Water Separation.  Oil/water separators remove oil floating on 
the top of the water.  There are two general types of separators - the 
American Petroleum Institute (API) separators and coalescing plate 
(CP) separators.  Both use gravity to remove floating and dispersed oil.  
API separators, or baffle separators, are generally composed of three 
chambers separated by baffles.  The efficiency of these separators is 
dependent on detention time in the center, or detention chamber, and 
on droplet size.  CP separators use a series of parallel plates, which 
improve separation efficiency by providing more surface area, thus 
reducing the space needed for the separator.  Oil/water separators must 
be located off-line from the primary conveyance/detention system, 
bypassing flows greater than the water quality design flow.  Other 
devices/facilities that may be used for removal of oil include 
“emerging technologies” (see definition below), catch basin inserts 
and linear sand filters.  Oil control devices/facilities should always be 
placed upstream of other treatment facilities and as close to the source 
of oil generation as possible. 

• Pretreatment.  Presettling basins are often used to remove sediment 
from runoff prior to discharge into other treatment facilities.  Basic 
treatment facilities, listed in Step 6 – Figure 2.1, can also be used to 
provide pretreatment.  Pretreatment often must be provided for 
filtration and infiltration facilities to protect them from clogging or to 
protect ground water.  Appropriate pretreatment devices include a pre-
settling basin, wet pond/vault, biofilter, constructed wetland, or 
oil/water separator.  A number of patented technologies have received 
General and Conditional Use Level designations for Pretreatment 
through Ecology’s TAPE (Technology Assessment Protocol – 
Ecology) Program.  A listing and descriptions are available at 
Ecology’s Emerging Technologies website.    

• Infiltration.  Infiltration refers to the use of the filtration, adsorption, 
and biological decomposition properties of naturally-occurring soils to 
remove pollutants as stormwater soaks into the ground.  Infiltration 
can provide multiple benefits including pollutant removal, peak flow 
control, ground water recharge, and flood control.  However, one 
condition that can limit the use of infiltration is the potential adverse 
impact on ground water quality.  To adequately address the protection 
of ground water when evaluating infiltration it is important to 
understand the difference between soils that are suitable for runoff 
treatment and soils only suitable for flow control.  Sufficient organic 
content and sorption capacity to remove pollutants must be present for 
soils to provide runoff treatment.  Examples are silty and sandy loams.   
Coarser soils, such as gravelly sands, can provide flow control but are 
not suitable for providing runoff treatment.  The use of coarser soils to 
provide flow control for runoff from pollutant generating surfaces 
must always be preceded by treatment to protect ground water quality.  
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Thus, there will be instances when soils are suitable for treatment but 
not flow control, and vice versa. 

• Bioinfiltration.  Bioinfiltration refers to the use of imported soils 
as a treatment medium.  As in infiltration, the pollutant removal 
mechanisms include filtration, adsorption, and biological 
decomposition.  Bioinfiltration facilities can be built within 
earthen swales or placed within vaults.  Water that has passed 
through the treatment media may be discharged to the ground or 
collected and discharged to surface water.   

• Filtration.  A relatively new application of a pollutant removal system 
for stormwater is the use of various media such as sand, perlite, 
zeolite, and carbon, to remove low levels of total suspended solids 
(TSS).  Specific media such as activated carbon or zeolite can remove 
hydrocarbons and soluble metals.  Filter systems can be configured as 
basins, trenches or the novel cartridges.  A number of patented 
filtration devices have completed or are in the TAPE program and 
have an assigned use-level designation. 

• “Emerging Technologies.” Emerging technologies are  those new 
stormwater treatment devices that are continually being added to the 
stormwater treatment marketplace.  Ecology has established a program –
Technology Assessment Protocol – Ecology (TAPE) - to evaluate the 
capabilities of these emerging technologies.  Emerging new technologies 
that may have not been evaluated using by this program are approved 
at some level of use under specified design conditionsprotocols, but 
for which preliminary data indicate that they may provide a desirable 
level of stormwater pollutant removal.  They Only emerging 
technologies with General Use Level Designations (GULDs) have not 
been evaluated in sufficient detail to be acceptable as stand 
alonestandalone BMPs for general usage in new development or 
redevelopment situations requiring Basic Treatment.  In the instances 
noted in Chapter 3, a few emerging technologies are allowed to help 
remove metals, hydrocarbons, and nutrients.  Otherwise, tTheir use is 
restricted in accordance with their level of development as explained 
in Chapter 12.  The recommendations for use of these emerging 
technologies will change as we collect more data on their performance.  
Updated recommendations on their use arewill be posted to the 
Ecology website.   Meanwhile, emerging technologies can also be used 
for retrofit situations.  

• “On-line” Systems.  Most treatment facilities can be designed as “On-
line” systems with flows above the water quality design flow or 
volume simply passing through the facility with lesser or no pollutant 
removal efficiency.  However, it is sometimes desirable to restrict 
flows to treatment facilities and bypass the incremental portion of 
remaining higher flows around them.  These are called “Off-line” 
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systems.  An example of an on-line system is a wetpool that maintains a 
permanent pool of water for runoff treatment purposes.   

• Design Flow.  For information on determining the design storm and 
flows for sizing treatment facilities refer to Chapter 4 of this volume. 
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Chapter 2 -  Treatment Facility Selection Process 
This chapter describes a step-by-step process for selecting the type of 
treatment facilities that will apply to individual projects.  Physical features 
of sites that are applicable to treatment facility selection are also 
discussed.  Refer to Chapter 3 for additional detail on the four treatment 
menus - oil control treatment, phosphorous treatment, enhanced treatment, 
and basic treatment. 

Chapter 12, Section 6 includes links to menus for emerging tehnologies 
that have a Use-Level Designation for pretreatment, oil, phosphorous, 
enhanced, or basic treatment.  Only technologies with a General Use-
Level Designation (GULD) can have an unlimited number of installations.      

2.1 Step-by-Step Selection Process for Treatment 
Facilities  

 
 
 
 

Please refer to Figure 2.1.  Use the step-by-step process outlined below to 
determine the type of treatment facilities applicable to the project. 

Step 1:  Determine the Receiving Waters and Pollutants of 
Concern Based on Off-Site Analysis   

To obtain a more complete determination of the potential impacts of a 
stormwater discharge, Ecology encourages local governments to require 
an Off-site Analysis similar to that in Chapter 2 of Volume I (Vol. I 
Section 2.6.2). Even without an off-site analysis requirement, the project 
proponent must determine the natural receiving water for the stormwater 
drainage from the project site (ground water, wetland, lake, stream, or salt 
water).  This is necessary to determine the applicable treatment menu from 
which to select treatment facilities.  The identification of the receiving 
water should be verified by the local government agency with review 
responsibility.  If the discharge is to the local municipal storm drainage 
system, the receiving water for the drainage system must be determined.   

The local government should verify whether any type of water quality 
management plans and/or local ordinances or regulations have established 
specific requirements for that (those) receiving waters.  Examples of plans 
to be aware of include: 
• Watershed or Basin Plans:  These can be developed to cover a wide 

variety of geographic scales (e.g., Water Resource Inventory Areas, or 
sub-basins of a few square miles), and can be focused solely on 
establishing stormwater requirements (e.g., “Stormwater Basin Plans”), or 

Reviewers:  This step-by-step process also appeareds in Volume 
I, Chapter 4, Section 2. We are proposing to replace the text 
from Volume I with a reference to this Chapter.  
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can address a number of pollution and water quantity issues, including 
urban stormwater (e.g., Puget Sound Non-Point Action Plans). 

• Water Clean-up Plans:  These plans are written to establish a Total 
.Maximum Daily Load (TMDL) of a pollutant or pollutants in a specific 
receiving water or basin, and to identify actions necessary to remain 
below that maximum loading.  The plans may identify discharge 
limitations or management limitations (e.g., use of specific treatment 
facilities) for stormwater discharges from new and redevelopment 
projects. 

• Groundwater Management Plans (Wellhead Protection Plans):  To 
protect groundwater quality and/or quantity, these plans may identify 
actions required of stormwater discharges.   

• Lake Management Plans:  These plans are developed to protect lakes 
from eutrophication due to inputs of phosphorus from the drainage 
basin.  Control of phosphorus from new development is a likely 
requirement in any such plans. 

An analysis of the proposed land use(s) of the project should also be used 
to determine the stormwater pollutants of concern.  Table 2.1 lists the 
pollutants of concern from various land uses.  Refer to this table for 
examples of treatment options after determining whether “basic,” 
“enhanced,” or “phosphorus” treatment requirements apply to the project.  
Those decisions are made in the steps below. 
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Figure 2.1 – Treatment Facility Selection Flow Chart 

1
See  Vol. V, Section 3.5. ,  See treatment menus in Chapter 3, for  and Chapter 12 for emerging tech.options 
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Step 2:  Determine if an Oil Control Facility/Device is Required  

The use of oil control devices and facilities is dependent upon the specific 
land use proposed for development.  

The Oil Control Menu (Chapter 3, Section 3.2) applies to projects that 
have “high-use sites.”  High-use sites are those that typically generate high 
concentrations of oil due to high traffic turnover or the frequent transfer of 
oil.  High-use sites include: 

• An area of a commercial or industrial site subject to an expected 
average daily traffic (ADT) count equal to or greater than 100 vehicles 
per 1,000 square feet of gross building area.,   

• An area of a commercial or industrial site subject to petroleum storage 
and transfer in excess of 1,500 gallons per year, not including 
routinely delivered heating oil.,   

• An area of a commercial or industrial site subject to parking, storage 
or maintenance of 25 or more vehicles that are over 10 tons gross 
weight (trucks, buses, trains, heavy equipment, etc.).,  

• A road intersection with a measured average daily traffic (ADT) count 
of 25,000 vehicles or more on the main roadway and 15,000 vehicles 
or more on any intersecting roadway, excluding projects proposing 
primarily pedestrian or bicycle use improvements.  

Note:  The traffic count can be estimated using information from “Trip 
Generation,” published by the Institute of Transportation Engineers, or 
from a traffic study prepared by a professional engineer or transportation 
specialist with experience in traffic estimation. See:  
http://www.ite.org/tripgen/trippubs.asp 

Please refer to the Oil Control Menu for a listing of oil control facility 
options.  Then see Chapter 11 of this volume for guidance on the proper 
selection of options and design details. 

Note that some land use types require the use of a spill control (SC-type) 
oil/water separator.  Those situations are described in Volume IV and are 
separate from this treatment requirement.  While a number of activities 
may be required to use spill control (SC-type) separators, only a few will 
necessitate an American Petroleum Institute (API) or a coalescing plate 
(CP)-type separators for treatment.   The following urban land uses are 
likely to have areas that fall within the definition of “high-use sites” or 
have sufficient quantities of free oil present that can be treated by an API 
or CP-type oil/water separator: 

• Industrial Machinery and Equipment, and Railroad Equipment 
Maintenance Areas 
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• Log Storage and Sorting Yards 

• Aircraft Maintenance Areas 

• Railroad Yards 

• Fueling Stations 

• Vehicle Maintenance and Repair Sites 

• Construction Businesses (paving, heavy equipment storage and 
maintenance, storage of petroleum products) 

If oil control is required for the site, please refer to the General 
Requirements in Chapter 4.  These requirements may affect the design and 
placement of facilities on the site (e.g., flow splitting).   

If an Oil Control Facility is required, select and apply an Oil 
Control Facility.  Please refer to the Oil Control Menu in 
Chapter 3, Section 3.2.  After selecting an Oil Control Facility, 
proceed to Step 3. 

If an Oil Control Facility is not required, proceed directly to 
Step 3. 

Step 3:  Determine if Infiltration for Pollutant Removal is 
Practicable 

Please check the infiltration treatment design criteria in Chapter 3 of 
Volume III.  Infiltration can be effective at treating stormwater runoff, but 
soil properties must be appropriate to achieve effective treatment while not 
adversely impacting ground water resources. The location and depth to 
bedrock, the water table, or impermeable layers (such as glacial till), and 
the proximity to wells, foundations, septic tank drainfields, and unstable 
slopes can preclude the use of infiltration.  Infiltration treatment facilities 
must be preceded by a pretreatment facility, such as a presettling basin or 
vault, to reduce the occurrence of plugging.  Any of the basic treatment 
facilities, and detention ponds designed to meet flow control requirements, 
can also be used for pre-treatment.  If an oil/water separator is necessary 
for oil control, it can also function as the pre-settling basin as long as the 
influent suspended solids concentrations are not high.  However, frequent 
inspections are necessary to determine when accumulated solids exceed 
the 6-inch depth at which clean-out is recommended (See Chapter 4). 

If infiltration is planned, please refer to the General Requirements in 
Chapter 4.  They can affect the design and placement of facilities on your 
site.  For non-residential developments, if your infiltration site is within ¼ 
mile of a fish-bearing stream, a tributary to a fish-bearing stream, or a 
lake, please refer to the Enhanced Treatment Menu (Chapter 3, Section 
3.4).  Read the “Where Applied” paragraph in that section to determine if 
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the Enhanced Treatment Menu applies to part of, or all, of the site.  If it 
does apply, read the Note under “Infiltration with appropriate 
pretreatment” to identify special pretreatment needs.  If your infiltration 
site is within ¼ mile of a phosphorus-sensitive receiving water, please 
refer to the Phosphorus Treatment Menu (Chapter 3, Section 3.3) for 
special pretreatment needs.   

Note: Infiltration through soils that do not meet the site suitability criteria 
in Chapter 3 of Volume III is allowable as a flow control BMP.  However, 
the infiltration facility must be preceded by at least a basic treatment 
facility.  Following a basic treatment facility (or an enhanced treatment or 
a phosphorus treatment facility in accordance with the previous 
paragraph), infiltration through the bottom of a detention/retention facility 
for flow control can also be acceptable as a way to reduce direct discharge 
volumes to streams and the size of the facility.   

If infiltration is practicable, select and apply pretreatment and 
an infiltration facility.  

If infiltration is not practicable, proceed to Step 4. 

Step 4:  Determine if Control of Phosphorous is Required  

Please refer to the plans, ordinances, and regulations identified in Step 1 as 
sources of information.  

The requirement to provide phosphorous control is determined by the local 
government with jurisdiction, the Department of Ecology, or the USEPA. 
The local government may have developed a management plan and 
implementing ordinances or regulations for control of phosphorus from 
new development and redevelopment for the receiving water(s) of the 
stormwater drainage.  The local government can use the following sources 
of information for pursuing plans and implementing ordinances and/or 
regulations: 

• Those waterbodies reported under section 305(b) of the Clean Water 
Act, and designated as not supporting beneficial uses due to 
phosphorous; 

• Those listed in Washington State's Nonpoint Source Assessment 
required under section 319(a) of the Clean Water Act due to nutrients. 

If phosphorus control is required, select and apply a phosphorous 
treatment facility.  Please refer to the Phosphorus Treatment Menu in 
Chapter 3 Section 3.3.  Select an option from the menu after reviewing the 
applicability and limitations, site suitability, and design criteria of each for 
compatibility with the site.  You may also use Tables 2.1 through 2.3 as an 
initial screening of options.   
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If you have selected a phosphorus treatment facility, please refer to the 
General Requirements in Chapter 4.  They may affect the design and 
placement of the facility on the site.  

Note: Project sites subject to the Phosphorus Treatment requirement could 
also be subject to the Enhanced Treatment requirement (see Step 5).  In 
that event, apply a facility or a treatment train that is listed in both the 
Enhanced Treatment Menu and the Phosphorus Treatment Menu. 

If phosphorus treatment is not required for the site, proceed to 
Step 5. 

Step 5:  Determine if Enhanced Treatment is Required 

Except where specified under Step 6, Enhanced treatment is required for 
the following project sites that discharge to fish-bearing streams, lakes, or 
to waters or conveyance systems tributary to fish-bearing streams or lakes: 

Industrial project sites,  
Commercial project sites,  
Multi-family project sites, and  
High AADT roads as follows: 
 

Within Urban Growth Management Areas:  
• Fully controlled and partially controlled limited access 

highways with Annual Average Daily Traffic (AADT) counts 
of 15,000 or more 

• All other roads with an AADT of 7,500 or greater  
 
 
Outside of Urban Growth Management Areas: 

• Roads with an AADT of 15,000 or greater unless discharging 
to a 4th Strahler order stream or larger; 

• Roads with an AADT of 30,000 or greater if discharging to a 
4th Strahler order stream or larger (as determined using 
1:24,000 scale maps to delineate stream order). 

  

However, such sites listed above that discharge directly (or, indirectly 
through a municipal storm sewer system) to Basic Treatment Receiving 
Waters (Appendix V-A), andAny areas of the above-listed project sites 
that are identified as subject to Basic Treatment requirements (see Step 6) 
are also not also subject to Enhanced Treatment requirements.  For 
developments with a mix of land use types, the Enhanced Treatment 
requirement shall apply when the runoff from the areas subject to the 
Enhanced Treatment requirement comprises 50% or more of the total 
runoff within a threshold discharge area.  
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If the project must apply Enhanced Treatment, select and apply an 
appropriate Enhanced Treatment facility.  Please refer to the Enhanced 
Treatment Menu in Chapter 3, Section 3.4.    Select an option from the 
menu after reviewing the applicability and limitations, site suitability, and 
design criteria of each for compatibility with the site.  You may also use 
Tables 2.1 through 2.3 for an initial screening of options.  

Note: Project sites subject to the Enhanced Treatment requirement could 
also be subject to a phosphorus removal requirement if located in an area 
designated for phosphorus control. In that event, apply a facility or a 
treatment train that is listed in both the Enhanced Treatment Menu and the 
Phosphorus Treatment Menu.  If you have selected an Enhanced 
Treatment facility, please refer to the General Requirements in Chapter 4.  
They may affect the design and placement of the facility on the site.  

If Enhanced Treatment does not apply to the site, please 
proceed to Step 6. 

Step 6:  Select a Basic Treatment Facility 

The Basic Treatment Menu is required in the following circumstances: 
generally applied to: 

• Project sites that discharge to the ground (see Step 3), UNLESS: 

− The soil suitability criteria for infiltration treatment are met (see 
Chapter 3 of Volume III), and pretreatment is provided, OR or 

− The project uses infiltration strictly for flow control – not treatment 
- and the discharge is within ¼-mile of a phosphorus sensitive lake 
(use the Phosphorus Treatment Menu), or within ¼ mile of a fish-
bearing stream, or a lake (use the Enhanced Treatment Menu). 

• Residential projects not otherwise needing phosphorus control in Step 
4 as designated by USEPA, the Department of Ecology, or a local 
government; . and  

• Project sites discharging directly (or indirectly through a municipal 
separate storm sewer system) to Basic Treatment Receiving Waters 
listed in Appendix I-C of Volume Isalt waters, river segments, and 
lakes listed in Appendix V-A; . and  

• Project sites that drain to streams that are not fish-bearing, or to waters 
not tributary to fish-bearing streams; . 

• Landscaped areas of industrial, commercial, and multi-family project 
sites, and parking lots of industrial and commercial project sites, 
dedicated solely to parking of employees’ private vehicles that do not 
involve any other pollution-generating sources (e.g., industrial 
activities, customer parking, storage of erodible or leachable material, 
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wastes or chemicals).  For developments with a mix of land use types, 
the Basic Treatment requirement shall apply when the runoff from the 
areas subject to the Basic Treatment requirement comprises 50% or 
more of the total runoff within a threshold discharge area.  

Please refer to the Basic Treatment Menu in Chapter 3, Section 3.5.  Select 
an option from the menu after reviewing the applicability and limitations, 
site suitability, and design criteria of each for compatibility with the site.  
You may also use Tables 2.1 through 2.3 as an initial screening of options.   

After selecting a Basic Treatment Facility, please refer to the General 
Requirements in Chapter 4.  They may affect the design and placement of 
the facility on the site.    

You have completed the treatment facility selection process. 
 

2.2 Other Treatment Facility Selection Factors 
The selection of a treatment facility should be based on site physical 
factors and pollutants of concern.  The requirements for use of Enhanced 
Treatment or Phosphorus Treatment represent facility selection based on 
pollutants of concern.  Even if the site is not subject to those requirements, 
try to choose a facility that is more likely to do a better job removing the 
types of pollutants generated on the site.  The types of site physical factors 
that influence facility selection are summarized below.  

Pollutants of Concern (Table 2.1 and Table 2.2) 

Table 2.1 summarizes the pollutants of concern and those land uses that 
are likely to generate pollutants.  It also provides suggested basic and 
enhanced treatment options for each land use. For example, oil and grease 
are the expected pollutants from an uncovered fueling station.  Using 
Table 2.1, a combination of an oil/water separator and a biofilter could be 
considered as the basic treatment for runoff from uncovered fueling 
stations.  Table 2.2 is a general listing of the relative effectiveness of 
classes of treatment facilities in removing key stormwater pollutants. 

Soil Type (Table 2.31) 
The permeability of the soil underlying a treatment facility has a profound 
influence on its effectiveness.  This is particularly true for infiltration 
treatment facilities that are best sited in sandy to loamy sand soils.  They 
are not generally appropriate for sites that have final infiltration rates (f) of 
less than 0.5 inches per hour.  Wet pond facilities situated on coarser soils 
will need a synthetic liner or the soils amended to reduce the infiltration 
rate and provide treatment.  Maintaining a permanent pool in the first cell 
is necessary to avoid resuspension of settled solids.  Biofiltration swales in 
coarse soils can also be amended to reduce the infiltration rate. 

High Sediment Input  
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High TSS loads can clog infiltration soil, sand filters and coalescing plate 
oil & water separators.  Pretreatment with a presettling basin, wet vault, or 
another basic treatment facility would typically be necessary.  

Other Physical Factors   
Slope:  Steep slopes restrict the use of several BMPs.  For example, 
biofiltration swales are usually situated on sites with slopes of less than 
6%, although greater slopes can be considered.  Infiltration BMPs are not 
suitable when the slope exceeds 15%.  

High Water Table:  Unless there is sufficient horizontal hydraulic receptor 
capacity the water table acts as an effective barrier to exfiltration and can 
sharply reduce the efficiency of an infiltration system.  If the high water 
table extends to within five (5) feet of the bottom of an infiltration BMP, 
the site is seldom suitable.  

Depth to Bedrock/ Hardpan/Till:  The downward exfiltration of 
stormwater is also impeded if a bedrock or till layer lies too close to the 
surface.  If the impervious layer lies within five feet below the bottom of 
the infiltration BMP the site is not suitable.  Similarly, pond BMPs are 
often not feasible if bedrock lies within the area that must be excavated. 

Proximity to Foundations and Wells:  Since infiltration BMPs convey 
runoff back into the soil, some sites may experience problems with local 
seepage.  This can be a real problem if the BMP is located too close to a 
building foundation.  Another risk is ground water pollution; hence the 
requirement to site infiltration systems more than 100 feet away from 
drinking water wells. 

Maximum Depth:  Wet ponds are also subject to a maximum depth limit 
for the "permanent pool" volume. Deep ponds (greater than 8 feet) may 
stratify during summer and create low oxygen conditions near the bottom 
resulting in re-release of phosphorus and other pollutants back into the 
water. 
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Table 2.1 – Suggested Stormwater Treatment Options for New Development and Redevelopment 
Projects 

Pollutant 
Sources 

Pollutants of 
Concern Basic Treatment Enhanced Treatment   Phosphorus Treatment1 

ROOFS:     
Com/Ind       

Metal Zn STW/INF LSF/ASF/STW/INF  
 Vents & 

Emissions(2) 
O & G, TSS,  
Organics 

OWS/CBI + BF/WP/STW OWS/CBI + 
INF/ASF/STW/LSF 

OWS/CBI + INF/LWP/LSF 

PARKING LOT/DRIVEWAY: 
>High-use Site High O & G, TSS, 

Cu, Zn,  PAH 
 OWS/CBI/LinSF + 
BF/WP/STW 

OWS/CBI + BF/WP/WV + 
SF 

OWS/CBI + LSF/LWP, or 
OWS/CBI + BF/WP/WV+ SF 

<High-use O & G, TSS BF/WP/STW BF/WP/STW/WV + SF LSF/LWP, or BF/WP/WV+SF 
STREETS/HIGHWAYS: 
Arterials/H’ways O & G, TSS, Cu, 

Zn,  PAH 
BF/WP/WV/STW  INF/LSF/ASF/STW, or 

BF/WV/WP + SF 
INF/LSF/LWP, or BF/WV + 
SF 

Residential 
Collectors 

Low O & G, TSS,  
Cu, Zn 

BF/WP/STW/INF Not Applicable 
 

INF/LSF/LWP, or BF/WV + 
SF 

High Use Site 
Intersections 

High O & G, TSS, 
Cu, Zn, PAH 

OWS + BF/WP/WV/LinSF OWS + BF/WV+SF, or 
OWS + LinSF+BF 

OWS + ASF, or OWS + 
LinSF + Filter Strip 

OTHER SOURCES: 
Industrial/ 
Commercial 
Development 

O & G, TSS, Cu, 
Zn 

WP/WV/SF/STW LSF/ASF/STW,  or 
BF/WP/WV + SF 

LSF/ASF/LWP, or 
BF/WP/STW + SF 

Residential 
Development 

TSS, Pest/ Herbicides 
Nutrients 

INF/BF/WP/SF/STW Not Applicable INF/LSF/LWP, or 
BF/WP/STW + SF 

Large PGPS TSS, Nutrients, 
Pest/Herbicides  

WP/STW/SF Not Applicable LSF/LWP, or WP/STW + SF 

Uncovered 
Fueling Stations: 

High conc. O & G OWS + BF/WP OWS + LSF/ASF, or 
OWS+LinSF+Filter strip 

OWS + LSF/ASF, or  
OWS+LinSF+ Filter strip 

Industrial Yards High O & G, TSS, 
Metals, PAH 

 OWS/CBI + BF/WP, or 
PSB/WV + OWS/CBI + 
BF/WP 

OWS/CBI + LSF/ASF/STW, 
or  OWS/CBI + BF/WP/WV 
+ SF 

OWS/CBI +  LSF/ASF/LWP, 
or OWS/CBI + BF/WP/STW 
+ SF 

 Metals, TSS, PAH BF/WP/STW , or       PSB 
+BF/WP/STW 

LSF/ASF/STW, or 
BF/WP/WV + SF 

LSF/ASF/LWP, or  
BF/WP/STW + SF 

Notes: 
1 Though phosphorus is not typically listed as a pollutant of concern, it is present in most urban runoff situations.  It becomes 

a pollutant of concern when identified by USEPA, the Department of Ecology, or a local government in a local management 
plan and when requirements are established in local ordinance or rules.  If phosphorus is identified as a pollutant of concern, 
consider the treatment options listed here.  

2 Application of effective source control measures is the preferred approach for pollutant reduction.  Where source conrol 
measures are not used, or where they are ineffective, stormwater treatment is necessary. 

Legend: 
ASF = Amended Sand Filter INF = Infiltration 
BF = Biofilter (includes swales and strips) CBI = Catch Basin Insert, if applicable  
 (See Chapter 10) 
Cu = Copper Com/Ind = Commercial or industrial 
LSF = Large Sand Filter LinSF = Linear Sand Filter 
LWP = Large Wet Pond O & G = Oil and Grease  
OWS = Oil & Water Separator   PAH = Polycyclic Aromatic Hydrocarbons 
PSB = Presettling Basin PGPS = Pollution-generating pervious surface 
SF = Sand Filter STW = Stormwater Treatment Wetland 
TSS = Total Suspended Solids WP = Wet Pond  
WV = Wetvault Zn = Zinc 
/ = or :    The slashes between the abbreviations for treatment types are intended to indicate equivalent treatment options 
Additional Notes:   
If a detention facility is needed for flow control to meet Min. Requirement #7 or #8, a combined detention and Wetpool (Basic or 
Large depending upon the discharge circumstance) facility should be considered.  
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Table 2.2 – Ability of Treatment Facilities to Remove Key Pollutants(1) (3) 

 TSS 
Dissolved 

Metals Soap 
Total 

Phosphorus 
Pesticides/F

ungicides 
Hydro-
carbons 

Wet Pond Ω +  + + + 
Wet Vault Ω   + + + 
Biofiltration Ω +  + + + 
Sand Filter Ω +  + + Ω 
Constructed Wetland Ω Ω Ω  Ω Ω 
Compost Filters Ω +   Ω Ω 
Infiltration(2)  Ω +  Ω + Ω 
Oil/Water Separator +   + + Ω 
Footnotes: 
Ω Major Process 
+     Minor Process 
(1) Adapted from Kulzer, King Co.  
(2) Assumes Loamy sand, Sandy loam, or Loam soils 
(3) If neither a Major or Minor Process is shown, the Treatment Facility is not particularly effective at treating the 

identified pollutant 
 
 

Table 2.31 – Screening Treatment Facilities Based on Soil Type 

Soil Type Infiltration  
Wet 

Pond* 
Biofiltration*  

(Swale or Filter Strip) 
Coarse Sand or Cobbles    

Sand ✔                          
Loamy Sand ✔  ✔ 
Sandy Loam ✔  ✔ 
Loam   ✔ 
Silt Loam   ✔ 
Sandy Clay Loam  ✔ ✔ 
Silty Clay Loam  ✔ ✔ 
Sandy Clay  ✔ ✔ 

Silty Clay  ✔  
Clay  ✔  
Notes: 
✔ Indicates that use of the technology is generally appropriate for this soil type. 
 Indicates that use of the technology is generally not appropriate for this soil type 
 
*  Coarser soils may be used for these facilities if a liner is installed to prevent                                          
infiltration, or if the soils are amended to reduce the infiltration rate. 
Note:  Sand filtration is not listed because its feasibility is not dependent on soil type. 
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Chapter 3 -  Treatment Facility Menus 
This chapter identifies choices that comprise the treatment facility menus 
referred to in Chapter 2.  The menus in this chapter are discussed in the 
order of the decision process shown in Figure 2.1 and are as follows: 

Oil Control Menu, Section 3.2  
Phosphorus Treatment Menu, Section 3.3  
Enhanced Treatment Menu, Section 3.4   
Basic Treatment Menu, Section 3.5  

Chapter 12, Section 6 includes links to menus for emerging technologies 
that have a Use-Level Designation for pretreatment, oil, phosphorous, 
enhanced, or basic treatment.  Only technologies with a General Use-
Level Designation (GULD) can have an unlimited number of installations.    

3.1  Guide to Applying Menus 
Read the step-by-step selection process for treatment facilities in 
Chapter 2.   
Determine which menus apply to the discharge situation.  This will require 
knowledge of (1) the receiving water(s) that the project site ultimately 
discharges to, and (2) whether the local government with jurisdiction, the 
Department of Ecology or the USEPA, has identified the receiving water 
as subject to phosphorus control requirements, and (3) whether the site 
qualifies as subject to oil control. 

Determine if your project requires oil control. 
If the project requires oil control, or if you elect to provide enhanced oil 
pollution control, choose one of the options presented in the Oil Control 
Menu, Section 3.2.  Detailed designs for oil control facilities are given in 
subsequent chapters.   

Note:  One of the other three treatment menus will also need to be applied 
along with oil control. 

Find the Treatment Menu that applies to the project – Basic, 
Enhanced, or Phosphorus.   
Each menu presents treatment options.  Select one option.  Since all 
options are intended to provide equivalent removal of the target pollutant, 
the choice will depend only on the constraints and opportunities of the 
site.  A project site may be subject to both the Enhanced Treatment 
requirement and the Phosphorus Treatment requirement.  In that event, 
select a facility or a treatment train that is listed in both treatment menus.  
Note:  If flow control requirements apply, it will usually be more 
economical to use the combined detention/wetpool facilities.  Detailed 
facility designs for all the possible options are given in subsequent 
chapters in this Volume.  
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Read Chapter 4 concerning general facility requirements.   
They apply to all facilities and may affect the design and placement of 
facilities on the site. 
 

3.2 Oil Control Menu 

Note:  Where this menu is applicable, it is in addition to facilities required 
by one of the other Treatment Menus. 

Where Applied:  The Oil Control Menu applies to projects that have 
high-use sites.  High-use sites are those that typically generate high 
concentrations of oil due to high traffic turnover or the frequent transfer of 
oil.  High-use sites include: 

• An area of a commercial or industrial site subject to an expected 
average daily traffic (ADT)  count equal to or greater than 100 
vehicles per 1,000 square feet of gross building area,   

• An area of a commercial or industrial site subject to petroleum storage 
and transfer in excess of 1,500 gallons per year, not including 
routinely delivered heating oil,   

• An area of a commercial or industrial site subject to parking, storage 
or maintenance of 25 or more vehicles that are over 10 tons gross 
weight (trucks, buses, trains, heavy equipment, etc.),  

• A road intersection with a measured ADT count of 25,000 vehicles or 
more on the main roadway and 15,000 vehicles or more on any 
intersecting roadway, excluding projects proposing primarily 
pedestrian or bicycle use improvements.   

Note:  The traffic count can be estimated using information from “Trip 
Generation” published by the Institute of Transportation Engineers, or 
from a traffic study prepared by a professional engineer or transportation 
specialist with experience in traffic estimation. 

Oil control facilities from this menu should be used on other sites that 
generate high concentrations of oil.  In general, all-day parking areas are 
not intended to be defined as high-use sites, and should not require the oil 
control options listed in this menu.  Gasoline stations, with or without 
small food stores, will likely exceed the high-use site threshold.  The 
petroleum storage and transfer criterion is intended to address regular 
transfer operations such as gasoline service stations, not occasional filling 
of heating oil tanks. 

Application on the Project Site:  Oil control facilities are to be placed 
upstream of other facilities, as close to the source of oil generation as 
practical.  For high-use sites located within a larger commercial center, 
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only the impervious surface associated with the high-use portion of the 
site is subject to treatment requirements.  If common parking for multiple 
businesses is provided, treatment shall be applied to the number of parking 
stalls required for the high-use business only.  However, if the treatment 
collection area also receives runoff from other areas, the treatment facility 
must be sized to treat all water passing through it. 

High-use roadway intersections shall treat lanes where vehicles 
accumulate during the signal cycle, including left and right turn lanes and 
through lanes, from the beginning of the left turn pocket.  If no left turn 
pocket exists, the treatable area shall begin at a distance equal to three car 
lengths from the stop line.  If runoff from the intersection drains to more 
than two collection areas that do not combine within the intersection, 
treatment may be limited to any two of the collection areas.  

Performance Goal:  The facility choices in the Oil Control Menu are 
intended to achieve the goals of no ongoing or recurring visible sheen, and 
to have a 24-hour average Total Petroleum Hydrocarbon (TPH) 
concentration no greater than 10 mg/l, and a maximum of 15 mg/l for a 
discrete sample (grab sample).   

Note:  Use the method for NWTPH-Dx in Ecology Publication No. ECY 
97-602, Analytical Methods for Petroleum Hydrocarbons.  If the 
concentration of gasoline is of interest, the method for NWTPH-Gx should 
be used to analyze grab samples. 

Options:  Oil control options include facilities that are small, treat runoff 
from a limited area, and require frequent maintenance.  The options also 
include facilities that treat runoff from larger areas and generally have less 
frequent maintenance needs.   

• API-Type Oil/Water Separator – See Chapter 11 
• Coalescing Plate Oil/Water Separator – See Chapter 11 
• Catch Basin Inserts – See Chapter 12 
• Emerging Stormwater Treatment Technologies – See Chapter 12 
• Linear Sand Filter – See Chapter 8 

Note:  The linear sand filter is used in the Basic, Enhanced, and 
Phosphorus Treatment menus also.  If used to satisfy one of those 
treatment requirements, the same facility shall not also be used to satisfy 
the oil control requirement unless enhanced maintenance is assured.  This 
is to prevent clogging of the filter by oil so that it will function for 
suspended solids and phosphorus removal as well.  Quarterly cleaning is 
required unless specified otherwise by the designer. 
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3.3 Phosphorus Treatment Menu 

Where Applied:  The Phosphorus Treatment Menu applies to projects 
within watersheds that have been determined by local governments, the 
Department of Ecology, or the USEPA to be sensitive to phosphorus and 
that are being managed to control phosphorus inputs from stormwater.  
This menu applies to stormwater conveyed to the lake by surface flow as 
well as to stormwater infiltrated within one-quarter mile of the lake in 
soils that do not meet the soil suitability criteria in Chapter 3 of Volume 
III.   

Performance Goal:  The Phosphorus Menu facility choices are intended 
to achieve a goal of 50% total phosphorus removal for a range of influent 
concentrations of 0.1 – 0.5 mg/l total phosphorus.  In addition, the choices 
are intended to achieve the Basic Treatment performance goal.  The 
performance goal applies to the water quality design storm volume or flow 
rate, whichever is applicable, and on an annual average basis.  The 
incremental portion of runoff in excess of the water quality design flow 
rate or volume can be routed around the facility (off-line treatment 
facilities), or can be passed through the facility (on-line treatment 
facilities) provided a net pollutant reduction is maintained.  Ecology 
encourages the design and operation of treatment facilities that engage a 
bypass at flow rates higher than the water quality design flow rate.  This is 
acceptable provided that the overall reduction in phosphorus loading 
(treated plus bypassed) is at least equal to that achieved with initiating 
bypass at the water quality design flow rate.  Note that wetpool facilities 
are always designed to be on-line. 

Options:  Any one of the following options may be chosen to satisfy the 
phosphorus treatment requirement. 

• Infiltration with appropriate pretreatment – See Chapter 6 of 
Volume V, and Chapter 3 of Volume III. 

• Infiltration treatment  

If infiltration is through soils meeting the minimum site suitability 
criteria for infiltration treatment (See Chapter 3 of Volume III), a 
presettling basin or a basic treatment facility can serve for 
pretreatment.   

• Infiltration preceded by Basic Treatment 

If infiltration is through soils that do not meet the soil suitability 
criteria for infiltration treatment, treatment must be provided by a 
basic treatment facility unless the soil and site fit the description in 
the next option below.   
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• Infiltration preceded by Phosphorus Treatment 

If the soils do not meet the soil suitability criteria and the 
infiltration site is within ¼ mile of a phosphorus-sensitive 
receiving water, or a tributary to that water, treatment must be 
provided by one of the other treatment facility options listed 
below. 

• Large Sand Filter – See Chapter 8 

• Amended Sand Filter – See Chapter 12 

Note:  Processed steel fiber and crushed calcitic limestone are the only 
sand filter amendments for which Ecology has data that documents 
increased dissolved metals removal.  Though Ecology is interested in 
obtaining additional data on the effectiveness of these amendments, 
local governments may exercise their judgment on the extent to which 
to allow their use. 

• Large Wetpond – See Chapter 10 

• Media Filter targeted forEmerging Stormwater Treatment 
Technologies targeted for phosphorus removal – See Chapter 12 

Note:  The use of a Stormfilter™ with iron-infused media is approved 
for use in limited circumstances, provided a monitoring program 
consistent with the TAPE protocols (Ch. 12) is implemented. 

• Two-Facility Treatment Trains – See Table 3.1 

Table 3.1 – Treatment Trains for Phosphorus Removal 
First Basic Treatment Facility Second Treatment Facility 

Biofiltration Swale Basic Sand Filter or Sand Filter Vault 
Filter Strip Linear Sand Filter (no presettling needed) 
Linear Sand Filter Filter Strip 
Basic Wetpond Basic Sand Filter or Sand Filter Vault 
Wetvault Basic Sand Filter or Sand Filter Vault 
Stormwater Treatment Wetland Basic Sand Filter or Sand Filter Vault 
Basic Combined Detention and Wetpool Basic Sand Filter or Sand Filter Vault 
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3.4  Enhanced Treatment Menu 

Where Applied: Except where specified in Section 3.5 - Basic Treatment, 
Enhanced treatment is required for the following project sites that 
discharge to fish-bearing streams, lakes, or to waters or conveyance 
systems tributary to fish-bearing streams or lakes: 

Industrial project sites,  
Commercial project sites,  
Multi-family project sites, and 
High AADT roads as follows: 
 

Within Urban Growth Management Areas:  
• Fully controlled and partially controlled limited access 

highways with Annual Average Daily Traffic (AADT) counts 
of 15,000 or more 

• All other roads with an AADT of 7,500 or greater  
 
Outside of Urban Growth Management Areas: 

• Roads with an AADT of 15,000 or greater unless discharging 
to a 4th Strahler order stream or larger; 

• Roads with an AADT of 30,000 or greater if discharging to a 
4th Strahler order stream or larger (as determined using 
1:24,000 scale maps to delineate stream order). 

 

However, such sites listed above that discharge directly (or, indirectly 
through a municipal storm sewer system) to Basic Treatment Receiving 
Waters (Appendix V-A), and Any areas of the above-listed project sites 
that are identified as subject to Basic Treatment requirements (see Section 
3.5 belowStep 6) are not also subject to Enhanced Treatment 
requirements.  For developments with a mix of land use types, the 
Enhanced Treatment requirement shall apply when the runoff from the 
areas subject to the Enhanced Treatment requirement comprises 50% or 
more of the total runoff within a threshold discharge area.  

Performance Goal:  The Enhanced Menu facility choices are intended to 
provide a higher rate of removal of dissolved metals than Basic Treatment 
facilities. Based on a review of dissolved metals removal of basic 
treatment options, a “higher rate of removal” is currently defined as 
greater than 30% dissolved copper removal, and greater than 60% 
dissolved zinc removal.  Due to the sparse data available concerning 
dissolved metals removal in stormwater treatment facilities, a specific 
numeric removal efficiency goal could not be established at the time of 
publication.  Instead, Ecology relied on available nationwide and local 
data, and knowledge of the pollutant removal mechanisms of treatment 
facilities to develop the list of options below.  In addition, the menu 
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choices are intended to achieve the Basic Treatment performance goal.  
The performance goal assumes that the facility is treating stormwater with 
dissolved Copper typically ranging from 0.0035 to 0.02 mg/l, and 
dissolved Zinc ranging from 0.02 to 0.3 mg/l.  

The performance goal applies to the water quality design storm volume or 
flow rate, whichever is applicable, and on an annual average basis.  The 
incremental portion of runoff in excess of the water quality design flow 
rate or volume can be routed around the facility (off-line treatment 
facilities), or can be passed through the facility (on-line treatment 
facilities) provided a net pollutant reduction is maintained.  Ecology 
encourages the design and operation of treatment facilities that engage a 
bypass at flow rates higher than the water quality design flow rate as long 
as the reduction in dissolved metals loading exceeds that achieved with 
initiating bypass at the water quality design flow rate.  Note that wetpool 
facilities are always designed to be on-line. Options:  Any one of the 
following options may be chosen to satisfy the enhanced treatment 
requirement: 

• Infiltration with appropriate pretreatment – See Chapter 3 of 
Volume III 

• Infiltration treatment  

If infiltration is through soils meeting the minimum site suitability 
criteria for infiltration treatment (See Chapter 3 of Volume III), a 
presettling basin or a basic treatment facility can serve for 
pretreatment.   

• Infiltration preceded by Basic Treatment 

If infiltration is through soils that do not meet the soil suitability 
criteria for infiltration treatment, treatment must be provided by a 
basic treatment facility unless the soil and site fit the description in 
the next option below.   

• Infiltration preceded by Enhanced Treatment 

If the soils do not meet the soil suitability criteria and the 
infiltration site is within ¼ mile of a fish-bearing stream, a 
tributary to a fish-bearing stream, or a lake, treatment must be 
provided by one of the other treatment facility options listed 
below. 

• Large Sand Filter – See Chapter 8 

• Amended Sand Filter – See Chapter 12 

Note:  Processed steel fiber and crushed calcitic limestone are the only 
sand filter amendments for which Ecology has data that documents 
increased dissolved metals removal.  Though Ecology is interested in 
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obtaining additional data on the effectiveness of these amendments, 
local governments may exercise their judgment on the extent to which 
to allow their use. 

• Stormwater Treatment Wetland – See Chapter 10 

• Compost-amended Vegetated Filter Strip – See Chapter 97 

• Two Facility Treatment Trains – See Table 3.2 

Table 3.2 – Treatment Trains for Dissolved Metals Removal 
First Basic Treatment Facility Second Treatment Facility 

Biofiltration Swale Basic Sand Filter or Sand Filter Vault or Media 
Filter(1) 

Filter Strip Linear Sand Filter with no pre-settling cell needed 
Linear Sand Filter Filter Strip 
Basic Wetpond Basic Sand Filter or Sand Filter Vault or Media 

Filter(1) 
Wetvault  Basic Sand Filter or Sand Filter Vault or Media 

Filter(1) 
Basic Combined Detention/Wetpool Basic Sand Filter or Sand Filter Vault or Media 

Filter(1) 
Basic Sand Filter or Sand Filter Vault 
with a presettling cell if the filter isn’t 
preceded by a detention facility 

Media Filter(1)  

Footnote: 
(1) The media must be of a nature that has the capability to remove dissolved metals effectively based on 

at least limited data.  Ecology includes Stormfilter’s ™ leaf compost and zeolite media in this 
category.a type approved for basic or enhanced treatment use by Ecology.  See Chapter 12 for 
approved media filters. 

 

•  Bioretention/rain garden – See Appendix III-CChapter 7, and the 
Low Impact Development Technical Guidance Manual for Puget 
Sound (LID Manual). 
Note:  Any sStormwater runoff that infiltrates through the imported 
soil mix will have received the equivalent of Enhanced Treatment.  
Where bioretention/rain gardens are is intended to fully meet treatment 
requirements for its drainage area, theyit must be designed, using an 
approved continuous runoff model, to infiltratepass at least 91% of the 
influent runoff file through the imported soil mix. 
 

• Media Filter Drain – See Chapter 8 
 
 
 
 
 
 
 

For Media Filter Drains, Ecology intends to transfer design  criteria 
from the latest approved WSDOT Highway Runoff Manual (see 
RT.07 on page 5-65 of the 2010 HRM) into Chapter 8. 
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• Emerging Stormwater Treatment Technologies – See Chapter 12 
Ecology Embankment– At the time of publication, this treatment 
option has received a “Conditional General Use” (GULD) approval for 
road runoff.  See 
www.ecy.wa.gov/programs/wq/stormwater/newtech/treatment_train 
for the current status of this treatment option and for design details.    

3.5 Basic Treatment Menu 
Where Applied: The Basic Treatment Menu is generally applied 
torequired in the following circumstances: 

• Project sites that discharge to the ground (see Step 3 in Chapter 2), 
UNLESS: 

− The soil suitability criteria for infiltration treatment are met (see 
Chapter 3 of Volume III), and pretreatment is provided; ORor 

− The project uses infiltration strictly for flow control – not treatment 
- and the discharge is within ¼-mile of a phosphorus sensitive lake 
(use the Phosphorus Treatment Menu), or within ¼ mile of a fish-
bearing stream, or a lake (use the Enhanced Treatment Menu). 

• Residential projects not otherwise needing phosphorus control in Step 
4 (See Chapter 2) as designated by USEPA, the Department of 
Ecology, or a local government; and  

• Project sites discharging directly (or indirectly through a municipal 
separate storm sewer system) to Basic Treatment Receiving Waters  
salt waters, river segments, and lakes listed in Appendix I-C.V-A; and  

• Project sites that drain to streams that are not fish-bearing, or to waters 
not tributary to fish-bearing streams;  

Landscaped areas of industrial, commercial, and multi-family project sites, 
and parking lots of industrial and commercial project sites, dedicated 
solely to parking of employees’ private vehicles, which do not involve any 
other pollution-generating sources (e.g., industrial activities, customer 
parking, storage of erodible or leachable material, wastes or chemicals).   

For developments with a mix of land use types, the Basic Treatment 
requirement shall apply when the runoff from the areas subject to the 
Basic Treatment requirement comprises 50% or more of the total runoff 
within a threshold discharge area. 

Performance Goal:  The Basic Treatment Menu facility choices are 
intended to achieve 80% removal of total suspended solids for influent 
concentrations that are greater than 100 mg/l, but less than 200 mg/l.  For 
influent concentrations greater than 200 mg/l, a higher treatment goal may 
be appropriate.  For influent concentrations less than 100 mg/l, the 
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facilities are intended to achieve an effluent goal of 20 mg/l total 
suspended solids.   

The performance goal applies to the water quality design storm volume or 
flow rate, whichever is applicable.  The goal also applies on an average 
annual basis to the entire annual discharge volume (treated plus bypassed).  
The incremental portion of runoff in excess of the water quality design 
flow rate or volume can be routed around the facility (off-line treatment 
facilities), or can be passed through the facility (on-line treatment 
facilities) provided a net TSS reduction is maintained.  Ecology 
encourages the design and operation of treatment facilities that engage a 
bypass at flow rates higher than the water quality design flow rate as long 
as the reduction in TSS loading exceeds that achieved with initiating 
bypass at the water quality design flow rate.  Note that wetpool facilities 
are always designed to be on-line. The performance goal assumes that the 
facility is treating stormwater with a typical particle size distribution.  For 
a description of a typical particle size distribution, please refer to the 
stormwater monitoring protocol on the Department of Ecology website. 

Options:  Any one of the following options may be chosen to satisfy the 
basic treatment requirement: 

• Bio-infiltration Swale – See Chapter 7 
• Infiltration – See Chapter  7 of this volume, and Chapter 3 of Vol. 

ume III 
• Sand Filters – See Chapter 8 
• Biofiltration Swales – See Chapter 9 
• Vegetated Filter Strips – See Chapter 9 
• Compost-amended Vegetated Filter Strip – See Chapter 7  
• Basic Wetpond – See Chapter 10 
• Wetvault – See Chapter 10 (see note)  
• Stormwater Treatment Wetland – See Chapter 10 
• Combined Detention and Wetpool Facilities – See Chapter 10 
 Bioretention/rain garden – See Appendix III-C,Chapter 7, and the 

Low Impact Development Technical Guidance Manual for Puget 
Sound (LID Manual) on-line at:. 
http://www.psparchives.com/publications/our_work/stormwater/lid/LI
D_manual2005.pdf 

•  
Note:  Any stormwater runoff that infiltrates through the imported 
soil mix will have received the equivalent of Enhanced Treatment.  
Where bioretention/rain gardens areis intended to fully meet treatment 
requirements for its drainage area, theyit must be designed, using an 
approved continuous runoff model, to infiltratepass at least 91% of the 
influent runoff file through the imported soil mix. 

• Ecology EmbankmentMedia filter Drain – See Chapter 8 At the 
time of publication, this treatment option has received a “Conditional 
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Use” approval for road runoff.  See 
www.ecy.wa.gov/programs/wq/stormwater/newtech/treatment_train 
for the current status of this treatment option and for design details.    

•   
 

 

 

 

• Emerging Stormwater Treatment Technologies – See Chapter 12 
 
• “StormFilter” with ZPGTM media – A canister-type filter with 

zeolite/perlite/granular activated carbon manufactured by Stormwater 
Management, Inc.  See Ecology website for pertinent design and 
maintenance criteria. 

Note:  A wetvault may be used for commercial, industrial, or road projects 
if there are space limitations.  Ecology discourages the use of wetvaults 
for residential projects.  Combined detention/wetvaults are allowed; see 
Section 10.3. 

 For Media Filter Drains, Ecology intends to transfer 
design criteria from the lastest approved WSDOT 
Highway Runoff Manual (see RT.07 on page 5-65 of the 
2010 HRM) into Chapter 8. 
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Chapter 4 -  General Requirements for Stormwater 
Facilities 
Note:  All Figures in Chapter 4 are courtesy of King County 

 
This chapter addresses general requirements for treatment facilities.  
Requirements discussed in this chapter include design volumes and flows, 
sequencing of facilities, liners, and hydraulic structures for splitting or 
dispersing flows. 

 
4.1 Design Volume and Flow 

4.1.1 Water Quality Design Storm Volume 

The volume of runoff predicted from a 24-hour storm with a 6-month 
return frequency (a.k.a., 6-month, 24-hour storm).  Alternatively, the 91st 
percentile, 24-hour runoff volume indicated by an approved 
continuous runoff model. 
 

Wetpool facilities are sized based upon use of the NRCS (formerly known 
as SCS) curve number equations in Chapter 2 of Volume III, for the 6-
month, 24-hour storm.  Treatment facilities sized by this simple runoff 
volume-based approach are the same size whether they precede detention, 
follow detention, or are integral with the detention facility (i.e., a 
combined detention and wetpool facility). 
Unless amended to reflect local precipitation statistics, the 6-month, 24-
hour precipitation amount may be assumed to be 72 percent of the 2-year, 
24-hour amount.  Precipitation estimates of the 6-month and 2-year, 24-
hour storms for certain towns and cities are listed in Appendix I-B of 
Volume I.  For other areas, interpolating between isopluvials for the 2-
year, 24-hour precipitation and multiplying by 72% yields the appropriate 
storm size.  Isopluvials for 2-year, 24-hour amounts for Western 
Washington are reprinted in Volume III.   
 

4.1.2 Water Quality Design Flow Rate   

Downstream of Detention Facilities: The full 2-year release rate from 
the detention facility.  

An approved continuous runoff model should identify the 2-year return 
frequency flow rate discharged by a detention facility that is designed to 
meet the flow duration standard. 

Preceding Detention Facilities or when Detention Facilities are not 
required: The flow rate at or below which 91% of the runoff volume, 
as estimated by an approved continuous runoff model, will be treated.  
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At the time of publication, all BMPs except wetpool-types should use the 
15-minute time series from an approved continuous runoff model.   

Design criteria for treatment facilities are assigned to achieve the 
applicable performance goal at the water quality design flow rate (e.g., 80 
percent TSS removal).   

• Off-line facilities:  For treatment facilities not preceded by an 
equalization or storage basin, and when runoff flow rates exceed the 
water quality design flow rate, the treatment facility should continue to 
receive and treat the water quality design flow rate to the applicable 
treatment performance goal.  Only the higher incremental portion of 
flow rates are bypassed around a treatment facility.  Ecology 
encourages design of systems that engage a bypass at higher flow rates 
provided the reduction in pollutant loading exceeds that achieved with 
bypass at the water quality design flow rate.  

Treatment facilities preceded by an equalization or storage basin may 
identify a lower water quality design flow rate provided that at least 91 
percent of the estimated runoff volume in the time series of an 
approved continuous runoff model is treated to the applicable 
performance goals (e.g., 80 percent TSS removal at the water quality 
design flow rate and 80 percent TSS removal on an annual average 
basis).  

• On-line facilities:  Runoff flow rates in excess of the water quality 
design flow rate can be routed through the facility provided a net 
pollutant reduction is maintained, and the applicable annual average 
performance goal is likely to be met. 

Treatment facilities that are located downstream of detention facilities 
should only be designed as on-line facilities.   

 

4.1.3 Flows Requiring Treatment 

Runoff from pollution-generating impervious or pervious surfaces must be 
treated.  Pollution-generating impervious surfaces (PGIS) are those 
impervious surfaces considered to be a significant source of pollutants in 
stormwater runoff.  The glossary in Volume I provides additional 
definitions and clarification of these terms. 

Such surfaces include those which are subject to: vehicular use; industrial 
activities; or storage of erodible or leachable materials, wastes, or 
chemicals, and which receive direct rainfall or the run-on or blow-in of 
rainfall.  Erodible or leachable materials, wastes, or chemicals are those 
substances which, when exposed to rainfall, measurably alter the physical 
or chemical characteristics of the rainfall runoff.  Examples include 
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erodible soils that are stockpiled, uncovered process wastes, manure, 
fertilizers, oily substances, ashes, kiln dust, and garbage dumpster leakage.  
Metal roofs are also considered to be PGIS unless they are coated with an 
inert, non-leachable material (e.g., baked enamel coating). 

A surface, whether paved or not, shall be considered subject to vehicular 
use if it is regularly used by motor vehicles.  The following are considered 
regularly-used surfaces: roads, unvegetated road shoulders, bike lanes 
within the traveled lane of a roadway, driveways, parking lots, unfenced 
firelanes, vehicular equipment storage yards, and airport runways. 

The following are not considered regularly-used surfaces: paved bicycle 
pathways separated from and not subject to drainage from roads for motor 
vehicles, fenced firelanes, and infrequently used maintenance access 
roads. 

Pollution-generating pervious surfaces (PGPS) are any non-impervious 
surface subject to the use of pesticides and fertilizers or loss of soil.  
Typical PGPS include lawns, landscaped areas, golf courses, parks, 
cemeteries, and sports fields. 

Summary of Areas Needing Treatment 

• All runoff from pollution-generating impervious surfaces is to be 
treated through the water quality facilities specified in Chapter 2 and 
Chapter 3. 

• Lawns and landscaped areas specified are pervious but also generate 
run-off into street drainage systems.  In those cases the runoff from the 
pervious areas must be estimated and added to the runoff from 
impervious areas to size treatment facilities.   

• Runoff from backyards can drain into native vegetation in areas 
designated as open space or buffers.  In these cases, the area in native 
vegetation may be used to provide the requisite water quality 
treatment, provided it meets the requirements in Chapter 5 under the 
“Cleared Area Dispersion BMPs,” of BMP T5.30 Full Dispersion. 

• Drainage from impervious surfaces that are not pollution- generating 
need not be treated and may bypass runoff treatment, if it is not 
mingled with runoff from pollution-generating surfaces.   

• Roof runoff is still subject to flow control per Minimum Requirement 
#7.  Note that metal roofs are considered pollution generating unless 
they are coated with an inert non-leachabale material. 

• Drainage from areas in native vegetation should not be mixed with 
untreated runoff from streets and driveways, if possible.  It is best to 
infiltrate or disperse this relatively clean runoff to maximize recharge 
to shallow ground water, wetlands, and streams.   
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• If runoff from non-pollution generating surfaces reaches a runoff 
treatment BMP, flows from those areas must be included in the sizing 
calculations for the facility.  Once runoff from non-pollution 
generating areas is mixed with runoff from pollution-generating areas, 
it cannot be separated before treatment. 

 

4.2 Sequence of Facilities 

The Enhanced Treatment and Phosphorus Removal Menus, described in 
Chapter 3, include treatment options in which more than one type of 
treatment facility is used.  In those options, the sequence of facilities is 
prescribed.  This is because the specific pollutant removal role of the 
second or third facility in a treatment often assumes that significant solids' 
settling has already occurred.  For example, phosphorus removal using a 
two-facility treatment relies on the second facility (sand filter) to remove a 
finer fraction of solids than those removed by the first facility. 

There is also the question of whether treatment facilities should be placed 
upstream or downstream of detention facilities that are needed for flow 
control purposes.  In general, all treatment facilities may be installed 
upstream of detention facilities, although presettling basins are needed for 
sand filters and infiltration basins.  However, not all treatment facilities 
can function effectively if located downstream of detention facilities.  
Those facilities that treat unconcentrated flows, such as filter strips and 
narrow-area biofilters, are usually not practical downstream of detention 
facilities.  Other types of treatment facilities present special problems that 
must be considered before placement downstream is advisable. 

For instance, prolonged flows discharged by a detention facility that is 
designed to meet the flow duration standard of Minimum Requirement 
No. 7 may interfere with proper functioning of basic biofiltration swales 
and sand filters.  Grasses typically specified in the basic biofiltration swale 
design will not survive.  A wet biofilter design would be a better choice.   

For sand filters, the prolonged flows may cause extended saturation 
periods within the filter.  Saturated sand can lose all oxygen and become 
anoxic.  If that occurs, some amount of phosphorus captured within the 
filter may become soluble and released.  To prevent long periods of sand 
saturation, adjustments may be necessary after the sand filter is in 
operation to bypass some areas of the filter.  This bypassing will allow 
them to drain completely.  It may also be possible to employ a different 
type of facility that is less sensitive to prolonged flows.   

Oil control facilities must be located upstream of treatment facilities and 
as close to the source of oil-generating activity as possible.  They should 
also be located upstream of detention facilities, if possible. 
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Table 4.1 summarizes placement considerations of treatment facilities in 
relation to detention. 

 
 

Table 4.1 – Treatment Facility Placement in Relation to Detention 
Water Quality Facility Preceding 

Detention 
Following Detention 

Basic biofiltration swale  
(Chapter 9) 

OK OK. Prolonged flows may reduce 
grass survival.  Consider wet 
biofiltration swale 

Wet biofiltration swale  
(Chapter 9) 

OK OK 

Filter strip                               
(Chapter 9) 

OK No—must be installed before 
flows concentrate. 

Basic or large wetpond           
(Chapter 10)  
 

OK OK—less water level fluctuation 
in ponds downstream of detention 
may improve aesthetic qualities 
and performance. 

Basic or large combined detention 
and wetpond                          
(Chapter 10) 

Not applicable Not applicable 

Wetvault                                 
(Chapter 10) 

OK OK 

Basic or large sand filter or sand filter 
vault                                                
(Chapter 8) 

OK, but 
presettling and 
control of 
floatables 
needed 

OK—sand filters downstream of 
detention facilities may require 
field adjustments if prolonged 
flows cause sand saturation and 
interfere with phosphorus 
removal.    

Stormwater treatment wetland/pond  
(Chapter 10)  

OK OK—less water level fluctuation 
and better plant diversity are 
possible if the stormwater wetland 
is located downstream of the 
detention facility. 

 
 

4.3 Setbacks, Slopes, and Embankments 

The following guidelines for setbacks, slopes, and embankments are 
intended to provide for adequate maintenance accessibility to runoff 
treatment facilities.  Setback requirements are generally required by local 
regulations, uniform building code requirements, or other state 
regulations.  Local governments should require specific setback, slopes 
and embankment limitations to address public health and safety concerns. 

4.3.1 Setbacks  

Local governments may require specific setbacks in sites with steep 
slopes, land-slide areas, open water features, springs, wells, and septic 
tank drain fields.  Setbacks from tract lines are necessary for maintenance 
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access and equipment maneuverability.  Adequate room for maintenance 
equipment should be considered during site design.   

Examples of setbacks commonly used include the following: 

• Stormwater infiltration systems shall be set back at least 100 feet from 
open water features and 200 feet from springs used for drinking water 
supply.  Infiltration facilities upgradient of drinking water supplies 
must comply with Health Department requirements (Washington 
Wellhead Protection Program, Department of Health, 12/93). 

• Stormwater infiltration systems, and unlined wetponds and detention 
ponds shall be located at least 100 feet from drinking water wells and 
septic tanks and drainfields. 

• Wetvaults and tanks may be required to be set back from building 
foundations, structures, property lines, and vegetative buffers.  A 
typical setback requirement is 20 feet, for maintenance access. 

• All facilities shall be a minimum of 50 feet from any steep (greater 
than 15%) slope.  A geotechnical report must address the potential 
impact of a wetpond on a steep slope  

 
4.3.2 Side Slopes and Embankments  

• Side slopes should preferably not exceed a slope of 3H:1V.  
Moderately undulating slopes are acceptable and can provide a more 
natural setting for the facility.  In general, gentle side slopes improve 
the aesthetic attributes of the facility and enhance safety. 

• Interior side slopes may be retaining walls, if the design is prepared 
and stamped by a licensed civil engineer.  A fence should be provided 
along the top of the wall. 

• Maintenance access should be provided through an access ramp or 
other adequate means. 

• Embankments that impound water must comply with the Washington 
State Dam Safety Regulations (Chapter 173-175 WAC).  If the 
impoundment has a storage capacity, including both water and 
sediment storage volumes, greater than 10 acre-feet above natural 
ground level, then dam safety design and review are required by the 
Department of Ecology.  See Chapter 3, Volume III, for more detail 
concerning Detention Ponds. 

4.4 Facility Liners 
Liners are intended to reduce the likelihood that pollutants in stormwater 
will reach ground water when runoff treatment facilities are constructed.  
In addition to groundwater protection considerations, some facility types 
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require permanent water for proper functioning.  An example is the first 
cell of a wetpond. 

Treatment liners amend the soil with materials that treat stormwater before 
it reaches more freely draining soils.  They have slow rates of infiltration, 
generally less than 2.4 inches per hour (1.7 x 10 -3 cm/s), but not as slow 
as low permeability liners.  Treatment liners may use in-place native soils 
or imported soils.  

Low permeability liners reduce infiltration to a very slow rate, generally 
less than 0.02 inches per hour (1.4 x 10 -5 cm/s).  These types of liners 
should be used for industrial or commercial sites with a potential for high 
pollutant loading in the stormwater runoff.  Low permeability liners may 
be fashioned from compacted till, clay, geomembrane, or concrete.  Till 
liners are preferred because of their general resilience and ease of 
maintenance. 

4.4.1 General Design Criteria 
• Table 4.2 shows recommendations for the type of liner generally best 

suited for use with various runoff treatment facilities.   

• Liners shall be evenly placed over the bottom and/or sides of the 
treatment area of the facility as indicated in Table 4.2.  Areas above 
the treatment volume that are required to pass flows greater than the 
water quality treatment flow (or volume) need not be lined.  
However, the lining must be extended to the top of the interior side 
slope and anchored if it cannot be permanently secured by other 
means. 

• For low permeability liners, the following criteria apply: 
1. Where the seasonal high groundwater elevation is likely to contact 

a low permeability liner, liner buoyancy may be a concern.  A low 
permeability liner shall not be used in this situation unless 
evaluated and recommended by a geotechnical engineer. 

2. Where grass must be planted over a low permeability liner per the 
facility design, a minimum of 6 inches of good topsoil or compost-
amended native soil (2 inches compost tilled into 6 inches of native 
till soil) must be placed over the liner in the area to be planted.  
Twelve inches of cover is preferred. 

• If a treatment liner will be below the seasonal high water level, the 
pollutant removal performance of the liner must be evaluated by a 
geotechnical or groundwater specialist and found to be as protective 
as if the liner were above the level of the groundwater. 

See Sections 4.4.2 and 4.4.3 for more specific design criteria for treatment 
liners and low permeability liners. 
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Table 4.2 – Lining Types Recommended for Runoff Treatment Facilities 

WQ Facility Area to be Lined Type of Liner Recommended 
Presettling basin Bottom and sides 

 
Low permeability liner or 
Treatment liner (If the basin will 
intercept the seasonal high ground 
water table, a treatment liner is 
recommended.) 

Wetpond First cell:  bottom and sides to WQ 
design water surface 
 
 
---------------------------------- 
Second cell:  bottom and sides to 
WQ design water surface 

Low permeability liner or 
Treatment liner (If the wet pond 
will intercept the seasonal high 
ground water table, a treatment 
liner is recommended.) 
-------------------------------- 
Treatment liner 

Combined detention/WQ facility First cell:  bottom and sides to WQ 
design water surface 
 
 
---------------------------------- 
Second cell:  bottom and sides to 
WQ design water surface 

Low permeability liner or Treatment 
liner (If the facility will intercept the 
seasonal high ground water table a 
treatment liner is recommended.) 
-------------------------------- 
Treatment liner 

Stormwater wetland Bottom and sides, both cells Low permeability liner (If the 
facility will intercept the seasonal 
high ground water table, a 
treatment liner is recommended.) 

Sand filtration basin Basin sides only Treatment liner 

Sand filter vault Not applicable No liner needed 
Linear sand filter Not applicable if in vault 

Bottom and sides of presettling cell 
if not in vault 

No liner needed 
Low permeability or treatment 
liner 

Media filter (in vault) Not applicable No liner needed 
Wet vault Not applicable No liner needed 

4.4.2 Design Criteria for Treatment Liners 

This section presents the design criteria for treatment liners. 

• A two-foot thick layer of soil with a minimum organic content of 5% 
AND a minimum cation exchange capacity (CEC) of 5 
milliequivalents/100 grams can be used as a treatment layer beneath a 
water quality or detention facility. 

• To demonstrate that in-place soils meet the above criteria, one sample 
per 1,000 square feet of facility area shall be tested.  Each sample shall 
be a composite of subsamples taken throughout the depth of the 
treatment layer (usually two to six feet below the expected facility 
invert). 
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• Typically, side wall seepage is not a concern if the seepage flows 
through the same stratum as the bottom of the treatment BMP.  
However, if the treatment soil is an engineered soil or has very low 
permeability, the potential to bypass the treatment soil through the side 
walls may be significant.  In those cases, the treatment BMP side walls 
may be lined with at least 18 inches of treatment soil, as described 
above, to prevent untreated seepage.  This lesser soil thickness is based 
on unsaturated flow as a result of alternating wet-dry periods. 

• Organic content shall be measured on a dry weight basis using ASTM 
D2974. 

• Cation exchange capacity (CEC) shall be tested using EPA laboratory 
method 9081. 

• Certification by a soils testing laboratory that imported soil meets the 
organic content and CEC criteria above shall be provided to the local 
approval authority. 

• Animal manures used in treatment soil layers must be sterilized 
because of potential for bacterial contamination of the groundwater. 

 

4.4.3 Design Criteria for Low Permeability Liner Options 

This section presents the design criteria for each of the following four low 
permeability liner options: compacted till liners, clay liners, geomembrane 
liners, and concrete liners. 

Compacted Till Liners 

• Liner thickness shall be 18 inches after compaction. 
• Soil shall be compacted to 95% minimum dry density, modified 

proctor method (ASTM D-1557). 
• A different depth and density sufficient to retard the infiltration rate to 

2.4 x 10-5 inches per minute (1 x 10-6 cm/s) may also be used instead 
of Criteria 1 and 2. 

• Soil should be placed in 6-inch lifts. 

• Soils may be used that meet the following gradation: 
 

Table 4.3 – Compacted Till Liners 
Sieve Size Percent Passing 

6-inch 100 
4-inch 90 

#4 70 - 100 
#200 20 
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Clay Liners 

• Liner thickness shall be 12 inches. 

• Clay shall be compacted to 95% minimum dry density, modified 
proctor method (ASTM D-1557). 

• A different depth and density sufficient to retard the infiltration rate to 
2.4 x 10-5 inches per minute (1 x 10-6 cm/s) may also be used instead 
of the above criteria. 

• The slope of clay liners must be restricted to 3H: IV for all areas 
requiring soil cover; otherwise, the soil layer must be stabilized by 
another method so that soil slippage into the facility does not occur. 
Any alternative soil stabilization method must take maintenance access 
into consideration. 

• Where clay liners form the sides of ponds, the interior side slope 
should not be steeper than 3: 1, irrespective of fencing. This restriction 
is to ensure that anyone falling into the pond may safely climb out.  

Geomembrane Liners 

• Geomembrane liners shall be ultraviolet (UV) light resistant and have 
a minimum thickness of 30 mils. A thickness of 40 mils shall be used 
in areas of maintenance access or where heavy machinery must be 
operated over the membrane. 

• Geomembranes shall be bedded according to the manufacturer's 
recommendations. 

• Liners shall be installed so that they can be covered with 12 inches of 
top dressing forming the bottom and sides of the water quality facility, 
except for liner sand filters.  Top dressing shall consist of 6 inches of 
crushed rock covered with 6 inches of native soil.  The rock layer is to 
mark the location of the liner for future maintenance operations.  As an 
alternative to crushed rock, 12 inches of native soil may be used if 
orange plastic “safety fencing” or another highly-visible, continuous 
marker is embedded 6 inches above the membrane. 

• If possible, liners should be of a contrasting color so that maintenance 
workers are aware of any areas where a liner may have become 
exposed when maintaining the facility. 

• Geomembrane liners shall not be used on slopes steeper than 5H:1V to 
prevent the top dressing material from slipping.  Textured liners may 
be used on slopes up to 3H:1V upon recommendation by a 
geotechnical engineer that the top dressing will be stable for all site 
conditions, including maintenance. 
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Concrete Liners 

• Portland cement liners are allowed irrespective of facility size, and 
shotcrete may be used on slopes.  However, specifications must be 
developed by a professional engineer who certifies the liner against 
cracking or losing water retention ability under expected conditions of 
operation, including facility maintenance operations.  Weight of 
maintenance equipment can be up to 80,000 pounds when fully loaded. 

• Asphalt concrete may not be used for liners due to its permeability to 
many organic pollutants. 

• If grass is to be grown over a concrete liner, slopes must be no steeper 
than 5H: IV to prevent the top dressing material from slipping. 

4.5 Hydraulic Structures 
 

4.5.1 Flow Splitter Designs 
Many water quality (WQ) facilities can be designed as flow-through or 
on-line systems with flows above the WQ design flow or volume simply 
passing through the facility at a lower pollutant removal efficiency.  
However, it is sometimes desirable to restrict flows to WQ treatment 
facilities and bypass the remaining higher flows around them through off-
line facilities.  This can be accomplished by splitting flows in excess of the 
WQ design flow upstream of the facility and diverting higher flows to a 
bypass pipe or channel.  The bypass typically enters a detention pond or 
the downstream receiving drainage system, depending on flow control 
requirements.  In most cases, it is a designer’s choice whether WQ 
facilities are designed as on-line or off-line; an exception is oil/water 
separators, which must be designed off-line. 

A crucial factor in designing flow splitters is to ensure that low flows are 
delivered to the treatment facility up to the WQ design flow rate.  Above 
this rate, additional flows are diverted to the bypass system with minimal 
increase in head at the flow splitter structure to avoid surcharging the WQ 
facility under high flow conditions. 

Flow splitters are typically manholes or vaults with concrete baffles.  In 
place of baffles, the splitter mechanism may be a half tee section with a 
solid top and an orifice in the bottom of the tee section.  A full tee option 
may also be used as described below in the “General Design Criteria.”  
Two possible design options for flow splitters are shown in Figure 4.1 and 
Figure 4.2 (King County).  Other equivalent designs that achieve the result 
of splitting low flows and diverting higher flows around the facility are 
also acceptable. 
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General Design Criteria 
• A flow splitter must be designed to deliver the WQ design flow rate 

specified in this volume to the WQ treatment facility.  For the basic 
size sand filter, which is sized based on volume, use the WQ design 
flow rate to design the splitter.  For the large sand filter, use the 2-year 
flow rate or the flow rate that corresponds with treating  95 percent of 
the runoff volume of a long-term time series predicted by an approved 
continuous runoff model. 

• The top of the weir must be located at the water surface for the design 
flow.  Remaining flows enter the bypass line.  Flows modeled using a 
continuous simulation model should use 15-minute time steps, if 
available.  Otherwise use 1-hour time steps. 

• The maximum head must be minimized for flow in excess of the WQ 
design flow.  Specifically, flow to the WQ facility at the 100-year 
water surface must not increase the design WQ flow by more than 
10%.   

• Either design shown in Figure 4.1 or Figure 4.2 or an equivalent 
design may be used.  

• As an alternative to using a solid top plate in Figure 4.2, a full tee 
section may be used with the top of the tee at the 100-year water 
surface.  This alternative would route emergency overflows (if the 
overflow pipe were plugged) through the WQ facility rather than back 
up from the manhole.  

• Special applications, such as roads, may require the use of a modified 
flow splitter.  The baffle wall may be fitted with a notch and adjustable 
weir plate to proportion runoff volumes other than high flows. 

• For ponding facilities, back water effects must be included in 
designing the height of the standpipe in the manhole. 

• Ladder or step and handhold access must be provided. If the weir wall 
is higher than 36 inches, two ladders, one to either side of the wall, 
must be used. 

Materials  

• The splitter baffle may be installed in a Type 2 manhole or vault. 

• The baffle wall must be made of reinforced concrete or another 
suitable material resistant to corrosion, and have a minimum 4-inch 
thickness.  The minimum clearance between the top of the baffle wall 
and the bottom of the manhole cover must be 4 feet; otherwise, dual 
access points should be provided. 

• All metal parts must be corrosion resistant.  Examples of preferred 
materials include aluminum, stainless steel, and plastic.  Zinc and 
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galvanized materials are discouraged because of aquatic toxicity.  
Painted metal parts should not be used because of poor longevity. 
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Figure 4.1 – Flow Splitter, Option A 
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Figure 4.2 – Flow Splitter, Option B 
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4.5.2 Flow Spreading Options 

Flow spreaders function to uniformly spread flows across the inflow 
portion of water quality facilities (e.g., sand filter, biofiltration swale, or 
filter strip).  There are five flow spreader options presented in this section: 

Option A – Anchored plate 
Option B – Concrete sump box 
Option C – Notched curb spreader 
Option D – Through-curb ports 
Option E – Interrupted curb 

Options A through C can be used for spreading flows that are 
concentrated.  Any one of these options can be used when spreading is 
required by the facility design criteria.  Options A through C can also be 
used for unconcentrated flows, and in some cases must be used, such as to 
correct for moderate grade changes along a filter strip. 

Options D and E are only for flows that are already unconcentrated and 
enter a filter strip or continuous inflow biofiltration swale.  Other flow 
spreader options are possible with approval from the reviewing authority. 

General Design Criteria 
• Where flow enters the flow spreader through a pipe, it is recommended 

that the pipe be submerged to the extent practical to dissipate energy as 
much as possible. 

• For higher inflows (greater than 5 cfs for the 100-yr storm), a Type 1 
catch basin should be positioned in the spreader and the inflow pipe 
should enter the catch basin with flows exiting through the top grate.  
The top of the grate should be lower than the level spreader plate, or if 
a notched spreader is used, lower than the bottom of the v-notches. 

• Table 4.4 provides general guidance for rock protection at outfalls. 
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Table 4.4 – Rock Protection at Outfalls 
Discharge Velocity 

at Design Flow in feet 
per second (fps) 

Required Protection 
Minimum Dimensions 

Type Thickness Width Length Height 

0 – 5 Rock lining(1) 1 foot 
Diameter 
+ 6 feet 

8 feet or 
4 x diameter, 
whichever is 

greater 
Crown 
+ 1 foot 

5+ - 10 Riprap(2) 2 feet 

Diameter 
+ 6 feet or 

3 x diameter, 
whichever is 

greater 

12 feet or  
4 x diameter, 
whichever is 

greater 
Crown 
+ 1 foot 

10+ - 20 Gabion outfall As required As required As required 
Crown 
+ 1 foot 

20+ 
Engineered energy 
dissipater required     

Footnotes: 
(1) Rock lining shall be quarry spalls with gradation as follows: 

 

Passing 8-inch square sieve: 100% 
Passing 3-inch square sieve: 40 to 60% maximum 
Passing ¾-inch square sieve:  0 to 10% maximum 

(2) Riprap shall be reasonably well graded with gradation as follows: 

 

Maximum stone size:   24 inches (nominal diameter) 
Median stone size:   16 inches 
Minimum stone size:   4 inches 

Note: Riprap sizing governed by side slopes on outlet channel is assumed to be approximately 3:1. 

Option A -- Anchored Plate (Figure 4.3) 
• An anchored plate flow spreader must be preceded by a sump having a 

minimum depth of 8 inches and minimum width of 24 inches.  If not 
otherwise stabilized, the sump area must be lined to reduce erosion and 
to provide energy dissipation. 

• The top surface of the flow spreader plate must be level, projecting a 
minimum of 2 inches above the ground surface of the water quality 
facility, or V-notched with notches 6 to 10 inches on center and 1 to 6 
inches deep (use shallower notches with closer spacing).  Alternative 
designs may also be used. 

• A flow spreader plate must extend horizontally beyond the bottom 
width of the facility to prevent water from eroding the side slope.  The 
horizontal extent should be such that the bank is protected for all flows 
up to the 100-year flow or the maximum flow that will enter the Water 
Quality (WQ) facility.   

• Flow spreader plates must be securely fixed in place. 
• Flow spreader plates may be made of either wood, metal, fiberglass 

reinforced plastic, or other durable material.  If wood, pressure treated 
4 by 10-inch lumber or landscape timbers are acceptable. 

• Anchor posts must be 4-inch square concrete, tubular stainless steel, or 
other material resistant to decay. 
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Option B -- Concrete Sump Box (Figure 4.4) 

• The wall of the downstream side of a rectangular concrete sump box 
must extend a minimum of 2 inches above the treatment bed.  This 
serves as a weir to spread the flows uniformly across the bed. 

• The downstream wall of a sump box must have “wing walls” at both 
ends.  Side walls and returns must be slightly higher than the weir so 
that erosion of the side slope is minimized.  

• Concrete for a sump box can be either cast-in-place or precast, but the 
bottom of the sump must be reinforced with wire mesh for cast-in-
place sumps.   

• Sump boxes must be placed over bases that consists of 4 inches of 
crushed rock, 5/8-inch minus to help assure the sump remains level. 

Option C -- Notched Curb Spreader (Figure 4.5) 
Notched curb spreader sections must be made of extruded concrete laid 
side-by-side and level.  Typically five “teeth” per four-foot section 
provide good spacing.  The space between adjacent “teeth” forms a v-
notch. 

Option D -- Through-Curb Ports (Figure 4.6) 
Unconcentrated flows from paved areas entering filter strips or continuous 
inflow biofiltration swales can use curb ports or interrupted curbs (Option 
E) to allow flows to enter the strip or swale.   Curb ports use fabricated 
openings that allow concrete curbing to be poured or extruded while still 
providing an opening through the curb to admit water to the WQ facility.  

Openings in the curb must be at regular intervals but at least every 6 feet 
(minimum).  The width of each curb port opening must be a minimum of 
11 inches.  Approximately 15 percent or more of the curb section length 
should be in open ports, and no port should discharge more than about 10 
percent of the flow. 

Option E -- Interrupted Curb (No Figure) 
Interrupted curbs are sections of curb placed to have gaps spaced at 
regular intervals along the total width (or length, depending on facility) of 
the treatment area.  At a minimum, gaps must be every 6 feet to allow 
distribution of flows into the treatment facility before they become too 
concentrated.  The opening must be a minimum of 11 inches.  As a general 
rule, no opening should discharge more than 10 percent of the overall flow 
entering the facility. 

0010160



November 2011 Draft Volume V – Runoff Treatment BMPs 4-19 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4.3 – Flow Spreader Option A: Anchored Plate 
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Figure 4.4 – Flow Spreader Option B: Concrete Sump Box 
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Figure 4.5 – Flow Spreader Option C: Notched Curb Spreader 
 

 
Figure 4.6  – Flow Spreader Option D: Through-Curb Port 
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4.5.3 Outfall Systems 

Properly designed outfalls are critical to reducing the chance of adverse 
impacts as the result of concentrated discharges from pipe systems and 
culverts, both onsite and downstream.  Outfall systems include rock splash 
pads, flow dispersal trenches, gabion or other energy dissipaters, and 
tightline systems.  A tightline system is typically a continuous length of 
pipe used to convey flows down a steep or sensitive slope with appropriate 
energy dissipation at the discharge end. 

General Design Criteria 
Provided below are general design criteria for both Outfall Features and 
Tightline Systems. 

Outfall Features 
At a minimum, all outfalls must be provided with a rock splash pad (see 
Figure 4.7) except as specified below and in Table 4.5:  

• The flow dispersal trenches shown in Figures 4.8 and 4.9 should only 
be used when both criteria below are met: 

1. An outfall is necessary to disperse concentrated flows across 
uplands where no conveyance system exists and the natural 
(existing) discharge is unconcentrated; and  

2. The 100-year peak discharge rate is less than or equal to 0.5 cfs.   

• For freshwater outfalls with a design velocity greater than 10 fps, a 
gabion dissipater or engineered energy dissipater may be required.  
There are many possible designs.   
Note  The gabion outfall detail shown in Figure 4.10 is illustrative 
only.  A design engineered to specific site conditions must be 
developed. 

• Tightline systems may be needed to prevent aggravation or creation of 
a downstream erosion problem.   

• In marine waters, rock splash pads and gabion structures are not 
recommended due to corrosion and destruction of the structure, 
particularly in high energy environments.  Diffuser Tee structures, 
such as that depicted in Figure 4.11, are also not generally 
recommended in or above the intertidal zone.  They may be acceptable 
in low bank or rock shoreline locations.  Stilling basins or bubble-up 
structures are acceptable.  Generally, tightlines trenched to extreme 
low water or dissipation of the discharge energy above the ordinary 
high water line are preferred.  Outfalls below extreme low water may 
still need an energy dissipation device (e.g., a tee structure) to prevent 
nearby erosion. 
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• Engineered energy dissipaters, including stilling basins, drop pools, 
hydraulic jump basins, baffled aprons, and bucket aprons, are required 
for outfalls with design velocity greater than 20 fps.  These should be 
designed using published or commonly known techniques found in 
such references as Hydraulic Design of Energy Dissipaters for 
Culverts and Channels, published by the Federal Highway 
Administration of the United States Department of Transportation; 
Open Channel Flow, by V.T. Chow; Hydraulic Design of Stilling 
Basins and Energy Dissipaters, EM 25, Bureau of Reclamation 
(1978); and other publications, such as those prepared by the Soil 
Conservation Service (now Natural Resource Conservation Service).   

• Alternate mechanisms may be used, such as bubble-up structures that 
eventually drain and structures fitted with reinforced concrete posts.  If 
any alternate mechanisms are to be considered, they should be 
designed using sound hydraulic principles and consideration of ease of 
construction and maintenance. 

• Mechanisms that reduce velocity prior to discharge from an outfall are 
encouraged.  Some of these are drop manholes and rapid expansion 
into pipes of much larger size. Other discharge end features may be 
used to dissipate the discharge energy.  An example of an end feature 
is the use of a Diffuser Tee with holes in the front half, as shown in 
Figure 4.11.   

Note: stormwater outfalls submerged in a marine environment can be 
subject to plugging due to biological growth and shifting debris and 
sediments.  Therefore, unless intensive maintenance is regularly 
performed, they may not meet their designed function. 

• New pipe outfalls can provide an opportunity for low-cost fish habitat 
improvements.  For example, an alcove of low-velocity water can be 
created by constructing the pipe outfall and associated energy 
dissipater back from the stream edge and digging a channel, over 
widened to the upstream side, from the outfall to the stream (as shown 
in Figure 4.12).  Overwintering juvenile and migrating adult salmonids 
may use the alcove as shelter during high flows.  Potential habitat 
improvements should be discussed with the Washington Department 
of Fish and Wildlife biologist prior to inclusion in design.   

• Bank stabilization, bioengineering and habitat features may be 
required for disturbed areas.  

• Outfall structures should be located where they minimize impacts to 
fish, shellfish, and their habitats. 

• One caution to note is that the in-stream sample gabion mattress 
energy dissipater may not be acceptable within the ordinary high water 
mark of fish-bearing waters or where gabions will be subject to 
abrasion from upstream channel sediments.  A four-sided gabion 
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basket located outside the ordinary high water mark should be 
considered for these applications. 

Note: A Hydraulic Project Approval (Chapter 77.55 RCW) and an 
Army Corps of Engineers permit may be required for any work within 
the ordinary high water mark.Other provisions of the RCW or the 
Hydraulics Code - Chapter 220-110 WAC may also apply.  Contact 
the appropriate regional office of the State Department of Fish and 
Wildlife. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 
Figure 4.7 – Pipe/Culvert Outfall Discharge Protection 

 

 

See Table 4.5 

1’ or 2’ rock thickness 
see Table 4.5 
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 Figure 4.8 – Flow Dispersal Trench 
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Figure 4.9 – Alternative Flow Dispersal Trench 
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Figure 4.10 – Gabion Outfall Detail 
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Tightline Systems 

• Outfall tightlines may be installed in trenches with standard bedding 
on slopes up to 20%.  In order to minimize disturbance to slopes 
greater than 20%, it is recommended that tightlines be placed at grade 
with proper pipe anchorage and support. 

• Except as indicated above, tightlines or conveyances that traverse the 
marine intertidal zone and connect to outfalls must be buried to a depth 
sufficient to avoid exposure of the line during storm events or future 
changes in beach elevation.  If non-native material is used to bed the 
tightline, such material shall be covered with at least 3 feet of native 
bed material or equivalent. 

• High density polyethylene pipe (HDPP) tightlines must be designed to 
address the material limitations, particularly thermal expansion and 
contraction and pressure design, as specified by the manufacturer.  The 
coefficient of thermal expansion and contraction for solid wall 
polyethylene pipe (SWPE) is on the order of 0.001 inch per foot per 
Fahrenheit degree.  Sliding sleeve connections must be used to address 
this thermal expansion and contraction.  These sleeve connections 
consist of a section of the appropriate length of the next larger size 
diameter of pipe into which the outfall pipe is fitted.  These sleeve 
connections must be located as close to the discharge end of the outfall 
system as is practical. 

• Due to the ability of HDPP tightlines to transmit flows of very high 
energy, special consideration for energy dissipation must be made.  
Details of a sample gabion mattress energy dissipater have been 
provided as Figure 4.10.  Flows of very high energy will require a 
specifically engineered energy dissipater structure. 

 

 
 

 
 

 

 

 
 
 
 
 
 
 

Figure 4.11 – Diffuser TEE (an example of energy dissipating end feature) 
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Figure 4.12 – Fish Habitat Improvement at New Outfalls 
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4.6 Maintenance Standards for Drainage Facilities 

The facility-specific maintenance standards contained in this section are 
intended to be conditions for determining if maintenance actions are 
required as identified through inspection.  They are not intended to be 
measures of the facility's required condition at all times between 
inspections.  In other words, exceedence of these conditions at any time 
between inspections and/or maintenance does not automatically constitute 
a violation of these standards.  However, based upon inspection 
observations, the inspection and maintenance schedules shall be adjusted 
to minimize the length of time that a facility is in a condition that requires 
a maintenance action.  

 
Table 4.5 – Maintenance Standards  

No. 1 – Detention Ponds 

Maintenance 
Component 

Defect Conditions When Maintenance Is 
Needed 

Results Expected When 
Maintenance Is Performed 

General Trash & Debris Any trash and debris which exceed 
51 cubic feet per 1,000 square feet 
(this is about equal to the amount of 
trash it would take to fill up one 
standard size garbage can).  In 
general, there should be no visual 
evidence of dumping. 

If less than threshold all trash and 
debris will be removed as part of next 
scheduled maintenance. 

Trash and debris cleared from site. 

 Poisonous 
Vegetation and 
noxious weeds 

Any poisonous or nuisance 
vegetation which may constitute a 
hazard to maintenance personnel or 
the public. 

Any evidence of noxious weeds as 
defined by State or local regulations. 

(Apply requirements of adopted IPM 
policies for the use of herbicides). 

 

No danger of poisonous vegetation 
where maintenance personnel or the 
public might normally be.  (Coordinate 
with local health department) 

Complete eradication of noxious weeds 
may not be possible.  Compliance with 
State or local eradication policies 
required 

 Contaminants 
and Pollution 

Any evidence of oil, gasoline, 
contaminants or other pollutants 

(Coordinate removal/cleanup with 
local water quality response agency). 

No 
contaminants 
or pollutants 
present.  

 Rodent Holes Any evidence of rodent holes if 
facility is acting as a dam or berm, or 
any evidence of water piping through 
dam or berm via rodent holes. 

Rodents destroyed and dam or berm 
repaired.  (Coordinate with local health 
department; coordinate with Ecology 
Dam Safety Office if pond exceeds 10 
acre-feet.) 
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No. 1 – Detention Ponds 

Maintenance 
Component 

Defect Conditions When Maintenance Is 
Needed 

Results Expected When 
Maintenance Is Performed 

 Beaver Dams Dam results in change or function of 
the facility. 

Facility is returned to design function. 

(Coordinate trapping of beavers and 
removal of dams with appropriate 
permitting agencies) 

 Insects When insects such as wasps and 
hornets interfere with maintenance 
activities. 

Insects destroyed or removed from site. 

Apply insecticides in compliance with 
adopted IPM policies 

 Tree Growth 
and Hazard 
Trees 

Tree growth does not allow 
maintenance access or interferes 
with maintenance activity (i.e., slope 
mowing, silt removal, vactoring, or 
equipment movements).  If trees are 
not interfering with access or 
maintenance, do not remove 

If dead, diseased, or dying trees are 
identified 

(Use a certified Arborist to determine 
health of tree or removal 
requirements) 

Trees do not hinder maintenance 
activities.  Harvested trees should be 
recycled into mulch or other beneficial 
uses (e.g., alders for firewood). 

Remove hazard Trees 

Side Slopes 
of Pond 

Erosion Eroded damage over 2 inches deep 
where cause of damage is still 
present or where there is potential for 
continued erosion. 

Any erosion observed on a 
compacted berm embankment. 

Slopes should be stabilized using 
appropriate erosion control measure(s); 
e.g., rock reinforcement, planting of 
grass, compaction. 

If erosion is occurring on compacted 
berms a licensed civil engineer should 
be consulted to resolve source of 
erosion.   

Storage Area Sediment Accumulated sediment that exceeds 
10% of the designed pond depth 
unless otherwise specified or affects 
inletting or outletting condition of the 
facility. 

Sediment cleaned out to designed pond 
shape and depth; pond reseeded if 
necessary to control erosion. 

 Liner (If 
Applicable) 

Liner is visible and has more than 
three 1/4-inch holes in it. 

Liner repaired or replaced. Liner is fully 
covered. 
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No. 1 – Detention Ponds 

Maintenance 
Component 

Defect Conditions When Maintenance Is 
Needed 

Results Expected When 
Maintenance Is Performed 

Pond Berms 
(Dikes) 

Settlements Any part of berm which has settled 4 
inches lower than the design 
elevation.  

If settlement is apparent, measure 
berm to determine amount of 
settlement. 

 Settling can be an indication of more 
severe problems with the berm or 
outlet works.  A licensed civil 
engineer should be consulted to 
determine the source of the 
settlement. 

Dike is built back to the design 
elevation. 

 Piping Discernable water flow through pond 
berm.  Ongoing erosion with potential 
for erosion to continue. 

(Recommend a Goethechnical 
engineer be called in to inspect and 
evaluate condition and recommend 
repair of condition. 

Piping eliminated.  Erosion potential 
resolved. 

Emergency 
Overflow/ 
Spillway and 
Berms over 4 
feet in height. 

Tree Growth Tree growth on emergency spillways 
creates blockage problems and may 
cause failure of the berm due to 
uncontrolled overtopping.   

Tree growth on berms over 4 feet in 
height may lead to piping through the 
berm which could lead to failure of 
the berm.    

Trees should be removed.  If root 
system is small (base less than 4 
inches) the root system may be left in 
place.  Otherwise the roots should be 
removed and the berm restored.  A 
licensed civil engineer should be 
consulted for proper berm/spillway 
restoration.  

 Piping Discernable water flow through pond 
berm.  Ongoing erosion with potential 
for erosion to continue. 

(Recommend a Goethechnical 
engineer be called in to inspect and 
evaluate condition and recommend 
repair of condition. 

Piping eliminated.  Erosion potential 
resolved. 

Emergency 
Overflow/ 
Spillway 

Emergency 
Overflow/ 
Spillway 

Only one layer of rock exists above 
native soil in area five square feet or 
larger, or any exposure of native soil 
at the top of out flow path of spillway.  

(Rip-rap on inside slopes need not be 
replaced.) 

Rocks and pad depth are restored to 
design standards. 

 Erosion See “Side Slopes of Pond”  
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No. 2 – Infiltration 

Maintenance 
Component 

Defect Conditions When Maintenance Is 
Needed 

Results Expected When 
Maintenance Is 
Performed 

General Trash & Debris See "Detention Ponds" (No. 1). See "Detention Ponds" 
(No. 1). 

 Poisonous/Noxious 
Vegetation 

See "Detention Ponds" (No. 1). See "Detention Ponds" 
(No. 1). 

 Contaminants and 
Pollution 

See "Detention Ponds" (No. 1). See "Detention Ponds" 
(No. 1). 

 Rodent Holes See "Detention Ponds" (No. 1). See "Detention Ponds" 
(No. 1) 

Storage Area Sediment Water ponding in infiltration pond after 
rainfall ceases and appropriate time 
allowed for infiltration. 

(A percolation test pit or test of facility 
indicates facility is only working at 90% of 
its designed capabilities.  If two inches or 
more sediment is present, remove). 

Sediment is removed 
and/or facility is cleaned 
so that infiltration system 
works according to 
design. 

Filter Bags (if 
applicable) 

Filled with 
Sediment and 
Debris 

Sediment and debris fill bag more than 1/2 
full. 

Filter bag is replaced or 
system is redesigned. 

Rock Filters Sediment and 
Debris 

By visual inspection, little or no water flows 
through filter during heavy rain storms. 

Gravel in rock filter is 
replaced. 

Side Slopes of 
Pond 

Erosion See "Detention Ponds" (No. 1). See "Detention Ponds" 
(No. 1). 

Emergency 
Overflow Spillway 
and Berms over 4 
feet in height. 

Tree Growth See "Detention Ponds" (No. 1). See "Detention Ponds" 
(No. 1). 

 Piping See "Detention Ponds" (No. 1). See "Detention Ponds" 
(No. 1). 

Emergency 
Overflow Spillway 

Rock Missing See "Detention Ponds" (No. 1). See "Detention Ponds" 
(No. 1). 

 Erosion See "Detention Ponds" (No. 1). See "Detention Ponds" 
(No. 1). 

Pre-settling 
Ponds and Vaults 

Facility or sump 
filled with Sediment 
and/or debris 

6" or designed sediment trap depth of 
sediment. 

Sediment is removed. 
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No. 3 – Closed Detention Systems (Tanks/Vaults) 
Maintenance 
Component 

Defect Conditions When Maintenance is Needed Results Expected 
When Maintenance is 
Performed 

Storage Area Plugged Air Vents One-half of the cross section of a vent is 
blocked at any point or the vent is damaged.  

Vents open and 
functioning. 

 Debris and Sediment Accumulated sediment depth exceeds 10% 
of the diameter of the storage area for 1/2 
length of storage vault or any point depth 
exceeds 15% of diameter.  

(Example: 72-inch storage tank would 
require cleaning when sediment reaches 
depth of 7 inches for more than 1/2 length of 
tank.) 

All sediment and 
debris removed from 
storage area. 

 Joints Between 
Tank/Pipe Section 

Any openings or voids allowing material to 
be transported into facility. 

(Will require engineering analysis to 
determine structural stability). 

All joint between 
tank/pipe sections 
are sealed. 

 Tank Pipe Bent Out 
of Shape 

Any part of tank/pipe is bent out of shape 
more than 10% of its design shape. (Review 
required by engineer to determine structural 
stability). 

Tank/pipe repaired or 
replaced to design. 

 Vault Structure 
Includes Cracks in 
Wall, Bottom, 
Damage to Frame 
and/or Top Slab 

Cracks wider than 1/2-inch and any 
evidence of soil particles entering the 
structure through the cracks, or 
maintenance/inspection personnel 
determines that the vault is not structurally 
sound. 

Vault replaced or 
repaired to design 
specifications and is 
structurally sound. 

  Cracks wider than 1/2-inch at the joint of any 
inlet/outlet pipe or any evidence of soil 
particles entering the vault through the walls. 

No cracks more than 
1/4-inch wide at the 
joint of the inlet/outlet 
pipe. 

Manhole Cover Not in Place Cover is missing or only partially in place. 
Any open manhole requires maintenance. 

Manhole is closed. 

 Locking Mechanism 
Not Working 

Mechanism cannot be opened by one 
maintenance person with proper tools.  Bolts 
into frame have less than 1/2 inch of thread 
(may not apply to self-locking lids).  

Mechanism opens 
with proper tools. 

 Cover Difficult to 
Remove 

One maintenance person cannot remove lid 
after applying normal lifting pressure.  Intent 
is to keep cover from sealing off access to 
maintenance. 

Cover can be 
removed and 
reinstalled by one 
maintenance person. 

 Ladder Rungs Unsafe Ladder is unsafe due to missing rungs, 
misalignment, not securely attached to 
structure wall, rust, or cracks. 

Ladder meets design 
standards. Allows 
maintenance person 
safe access. 

Catch Basins See “Catch Basins”  
(No. 5) 

See “Catch Basins” (No. 5). See “Catch Basins” 
(No. 5). 
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No. 4 – Control Structure/Flow Restrictor 
Maintenance 
Component 

Defect Condition When Maintenance is Needed Results Expected 
When Maintenance 
is Performed 

General Trash and Debris 
(Includes Sediment) 

Material exceeds 25% of sump depth or 1 
foot below orifice plate. 

Control structure 
orifice is not blocked.  
All trash and debris 
removed. 

 Structural Damage Structure is not securely attached to 
manhole wall.  

Structure securely 
attached to wall and 
outlet pipe. 

  Structure is not in upright position (allow up 
to 10% from plumb). 

Structure in correct 
position. 

  Connections to outlet pipe are not watertight 
and show signs of rust. 

Connections to outlet 
pipe are water tight; 
structure repaired or 
replaced and works 
as designed. 

  Any holes--other than designed holes--in the 
structure. 

Structure has no 
holes other than 
designed holes. 

Cleanout Gate Damaged or Missing Cleanout gate is not watertight or is missing. Gate is watertight 
and works as 
designed. 

  Gate cannot be moved up and down by one 
maintenance person. 

Gate moves up and 
down easily and is 
watertight. 

  Chain/rod leading to gate is missing or 
damaged. 

Chain is in place and 
works as designed. 

  Gate is rusted over 50% of its surface area. Gate is repaired or 
replaced to meet 
design standards. 

Orifice Plate Damaged or Missing Control device is not working properly due to 
missing, out of place, or bent orifice plate. 

Plate is in place and 
works as designed. 

 Obstructions Any trash, debris, sediment, or vegetation 
blocking the plate. 

Plate is free of all 
obstructions and 
works as designed. 

Overflow Pipe Obstructions Any trash or debris blocking (or having the 
potential of blocking) the overflow pipe. 

Pipe is free of all 
obstructions and 
works as designed. 

Manhole See “Closed 
Detention Systems” 
(No. 3). 

See “Closed Detention Systems” (No. 3). See “Closed 
Detention Systems” 
(No. 3). 

Catch Basin See “Catch Basins”  
(No. 5). 

See “Catch Basins” (No. 5). See “Catch Basins” 
(No. 5). 
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No. 5 – Catch Basins 

Maintenance 
Component 

Defect Conditions When Maintenance is Needed Results Expected When 
Maintenance is 
performed 

General Trash & 
Debris  

Trash or debris which is located immediately 
in front of the catch basin opening or is 
blocking inletting capacity of the basin by 
more than 10%. 

No Trash or debris located 
immediately in front of 
catch basin or on grate 
opening. 

  Trash or debris (in the basin) that exceeds 60 
percent of the sump depth as measured from 
the bottom of basin to invert of the lowest 
pipe into or out of the basin, but in no case 
less than a minimum of six inches clearance 
from the debris surface to the invert of the 
lowest pipe. 

No trash or debris in the 
catch basin. 

  Trash or debris in any inlet or outlet pipe 
blocking more than 1/3 of its height. 

Inlet and outlet pipes free 
of trash or debris. 

  Dead animals or vegetation that could 
generate odors that could cause complaints 
or dangerous gases (e.g., methane). 

No dead animals or 
vegetation present within 
the catch basin. 

 Sediment Sediment (in the basin) that exceeds 60 
percent of the sump depth as measured from 
the bottom of basin to invert of the lowest 
pipe into or out of the basin, but in no case 
less than a minimum of 6 inches clearance 
from the sediment surface to the invert of the 
lowest pipe. 

 

No sediment in the catch 
basin 

 Structure 
Damage to 
Frame and/or 
Top Slab 

Top slab has holes larger than 2 square 
inches or cracks wider than 1/4 inch 

(Intent is to make sure no material is running 
into basin). 

Top slab is free of holes 
and cracks. 

  Frame not sitting flush on top slab, i.e., 
separation of more than 3/4 inch of the frame 
from the top slab. Frame not securely 
attached 

Frame is sitting flush on 
the riser rings or top slab 
and firmly attached. 

 Fractures or 
Cracks in 
Basin Walls/ 
Bottom 

 Maintenance person judges that structure is 
unsound. 

Basin replaced or repaired 
to design standards. 

  Grout fillet has separated or cracked wider 
than 1/2 inch and longer than 1 foot at the 
joint of any inlet/outlet pipe or any evidence of 
soil particles entering catch basin through 
cracks. 

Pipe is regrouted and 
secure at basin wall. 

 Settlement/ 
Misalignment 

If failure of basin has created a safety, 
function, or design problem.  

Basin replaced or repaired 
to design standards. 

 Vegetation Vegetation growing across and blocking more 
than 10% of the basin opening. 

No vegetation blocking 
opening to basin. 

  Vegetation growing in inlet/outlet pipe joints 
that is more than six inches tall and less than 
six inches apart. 

No vegetation or root 
growth present. 

 Contamination 
and Pollution 

See "Detention Ponds" (No. 1). No pollution present. 
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No. 5 – Catch Basins 

Maintenance 
Component 

Defect Conditions When Maintenance is Needed Results Expected When 
Maintenance is 
performed 

Catch Basin 
Cover 

Cover Not in 
Place 

Cover is missing or only partially in place. 
Any open catch basin requires maintenance. 

Catch basin cover is 
closed 

 Locking 
Mechanism 
Not Working 

Mechanism cannot be opened by one 
maintenance person with proper tools.  Bolts 
into frame have less than 1/2 inch of thread. 

Mechanism opens with 
proper tools. 

 Cover Difficult 
to Remove 

One maintenance person cannot remove lid 
after applying normal lifting pressure. 

(Intent is keep cover from sealing off access 
to maintenance.) 

Cover can be removed by 
one maintenance person. 

Ladder Ladder Rungs 
Unsafe 

Ladder is unsafe due to missing rungs, not 
securely attached to basin wall, 
misalignment, rust, cracks, or sharp edges. 

Ladder meets design 
standards and allows 
maintenance person safe 
access. 

Metal Grates          
(If Applicable) 

Grate opening 
Unsafe 

Grate with opening wider than 7/8 inch. Grate opening meets 
design standards. 

 Trash and 
Debris 

Trash and debris that is blocking more than 
20% of grate surface inletting capacity. 

Grate free of trash and 
debris. 

 Damaged or 
Missing. 

Grate missing or broken member(s) of the 
grate. 

Grate is in place and 
meets design standards. 

 
 
 

No. 6 – Debris Barriers (e.g., Trash Racks) 
Maintenance 
Components 

Defect Condition When Maintenance is 
Needed 

Results Expected When 
Maintenance is Performed 

General Trash and 
Debris 

Trash or debris that is plugging more 
than 20% of the openings in the barrier. 

Barrier cleared to design flow 
capacity. 

Metal Damaged/ 
Missing 
Bars. 

Bars are bent out of shape more than 3 
inches. 

Bars in place with no bends more 
than 3/4 inch. 

  Bars are missing or entire barrier 
missing. 

Bars in place according to design. 

  Bars are loose and rust is causing 50% 
deterioration to any part of barrier. 

Barrier replaced or repaired to 
design standards. 

 Inlet/Outlet 
Pipe 

Debris barrier missing or not attached to 
pipe 

Barrier firmly attached to pipe 
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No. 7 – Energy Dissipaters 
Maintenance 
Components 

Defect Conditions When Maintenance is 
Needed 

Results Expected When 
Maintenance is Performed 

External:    

Rock Pad Missing or 
Moved Rock 

Only one layer of rock exists above 
native soil in area five square feet or 
larger, or any exposure of native soil. 

Rock pad replaced to design 
standards. 

 Erosion Soil erosion in or adjacent to rock pad. Rock pad replaced to design 
standards. 

Dispersion Trench Pipe 
Plugged with 
Sediment 

Accumulated sediment that exceeds 
20% of the design depth.  

Pipe cleaned/flushed so that it 
matches design. 

 Not 
Discharging 
Water 
Properly 

Visual evidence of water discharging at 
concentrated points along trench (normal 
condition is a “sheet flow” of water along 
trench). Intent is to prevent erosion 
damage. 

Trench redesigned or rebuilt to 
standards. 

 Perforations 
Plugged. 

Over 1/2 of perforations in pipe are 
plugged with debris and sediment. 

Perforated pipe cleaned or 
replaced. 

 Water Flows 
Out Top of 
“Distributor” 
Catch Basin. 

Maintenance person observes or 
receives credible report of water flowing 
out during any storm less than the design 
storm or its causing or appears likely to 
cause damage. 

Facility rebuilt or redesigned to 
standards. 

 Receiving 
Area Over-
Saturated 

Water in receiving area is causing or has 
potential of causing landslide problems. 

No danger of landslides. 

Internal:    

Manhole/Chamber Worn or 
Damaged 
Post, 
Baffles, Side 
of Chamber 

Structure dissipating flow deteriorates to 
1/2 of original size or any concentrated 
worn spot exceeding one square foot 
which would make structure unsound. 

Structure replaced to design 
standards. 

 Other 
Defects 

See “Catch Basins” (No. 5). See “Catch Basins” (No. 5). 
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No. 8 – Typical Biofiltration Swale 

Maintenance 
Component 

Defect or 
Problem 

Condition When 
Maintenance is Needed 

Recommended Maintenance to Correct 
Problem 

General Sediment 
Accumulation on 
Grass  

Sediment depth exceeds 2 
inches. 

Remove sediment deposits on grass 
treatment area of the bio-swale.  When 
finished, swale should be level from side 
to side and drain freely toward outlet.  
There should be no areas of standing 
water once inflow has ceased. 

 Standing Water When water stands in the 
swale between storms and 
does not drain freely. 

Any of the following may apply: remove 
sediment or trash blockages, improve 
grade from head to foot of swale, remove 
clogged check dams, add underdrains or 
convert to a wet biofiltration swale. 

 Flow spreader Flow spreader uneven or 
clogged so that flows are not 
uniformly distributed through 
entire swale width. 

Level the spreader and clean so that flows 
are spread evenly over entire swale width. 

 Constant 
Baseflow 

When small quantities of 
water continually flow through 
the swale, even when it has 
been dry for weeks, and an 
eroded, muddy channel has 
formed in the swale bottom. 

Add a low-flow pea-gravel drain the length 
of the swale or by-pass the baseflow 
around the swale. 

 Poor Vegetation 
Coverage 

When grass is sparse or bare 
or eroded patches occur in 
more than 10% of the swale 
bottom.  

Determine why grass growth is poor and 
correct that condition.  Re-plant with plugs 
of grass from the upper slope: plant in the 
swale bottom at 8-inch intervals.  Or re-
seed into loosened, fertile soil. 

 Vegetation When the grass becomes 
excessively tall (greater than 
10-inches); when nuisance 
weeds and other vegetation 
starts to take over. 

Mow vegetation or remove nuisance 
vegetation so that flow not impeded. 
Grass should be mowed to a height of 3 to 
4 inches.  Remove grass clippings.  

 Excessive 
Shading 

Grass growth is poor because 
sunlight does not reach 
swale. 

If possible, trim back over-hanging limbs 
and remove brushy vegetation on 
adjacent slopes. 

 Inlet/Outlet Inlet/outlet areas clogged with 
sediment and/or debris. 

Remove material so that there is no 
clogging or blockage in the inlet and outlet 
area. 

 Trash and 
Debris 
Accumulation 

Trash and debris 
accumulated in the bio-swale. 

Remove trash and debris from bioswale. 

 Erosion/Scouring Eroded or scoured swale 
bottom due to flow 
channelization, or higher 
flows. 

For ruts or bare areas less than 12 inches 
wide, repair the damaged area by filling 
with crushed gravel.  If bare areas are 
large, generally greater than 12 inches 
wide, the swale should be re-graded and 
re-seeded. For smaller bare areas, 
overseed when bare spots are evident, or 
take plugs of grass from the upper slope 
and plant in the swale bottom at 8-inch 
intervals. 
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No. 9 – Wet Biofiltration Swale 

Maintenance 
Component 

Defect or 
Problem 

Condition When Maintenance is 
Needed 

Recommended  Maintenance to 
Correct Problem 

General Sediment 
Accumulation  

Sediment depth exceeds 2-inches in 
10% of the swale treatment area. 

Remove sediment deposits in 
treatment area.  

 Water Depth 

 

Water not retained to a depth of 
about 4 inches during the wet 
season. 

Build up or repair outlet berm so 
that water is retained in the wet 
swale. 

 Wetland 
Vegetation 

Vegetation becomes sparse and 
does not provide adequate filtration, 
OR vegetation is crowded out by 
very dense clumps of cattail, which 
do not allow water to flow through 
the clumps. 

Determine cause of lack of vigor 
of vegetation and correct.  Replant 
as needed.  For excessive cattail 
growth, cut cattail shoots back 
and compost off-site.  Note:  
normally wetland vegetation does 
not need to be harvested unless 
die-back is causing oxygen 
depletion in downstream waters.   

 Inlet/Outlet  Inlet/outlet area clogged with 
sediment and/or debris. 

Remove clogging or blockage in 
the inlet and outlet areas. 

 Trash and 
Debris 
Accumulation 

See "Detention Ponds" (No. 1). Remove trash and debris from wet 
swale. 

 Erosion/Scouring Swale has eroded or scoured due to 
flow channelization, or higher flows. 

Check design flows to assure 
swale is large enough to handle 
flows.  By-pass excess flows or 
enlarge swale.  Replant eroded 
areas with fibrous-rooted plants 
such as Juncus effusus (soft rush) 
in wet areas or snowberry 
(Symphoricarpos albus) in dryer 
areas. 
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No. 10 – Filter Strips 

Maintenance 
Component 

Defect or 
Problem 

Condition When 
Maintenance is Needed 

Recommended  Maintenance to Correct 
Problem  

General Sediment 
Accumulation on 
Grass 

Sediment depth exceeds 2 
inches. 

Remove sediment deposits, re-level so 
slope is even and flows pass evenly through 
strip. 

 Vegetation When the grass becomes 
excessively tall (greater 
than 10-inches); when 
nuisance weeds and other 
vegetation starts to take 
over. 

Mow grass, control nuisance vegetation, 
such that flow not impeded. Grass should be 
mowed to a height between 3-4 inches. 

 Trash and Debris 
Accumulation 

Trash and debris 
accumulated on the filter 
strip. 

Remove trash and Debris from filter. 

 Erosion/Scouring Eroded or scoured areas 
due to flow channelization, 
or higher flows. 

For ruts or bare areas less than 12 inches 
wide, repair the damaged area by filling with 
crushed gravel.  The grass will creep in over 
the rock in time.  If bare areas are large, 
generally greater than 12 inches wide, the 
filter strip should be re-graded and re-
seeded.  For smaller bare areas, overseed 
when bare spots are evident. 

 Flow spreader Flow spreader uneven or 
clogged so that flows are 
not uniformly distributed 
through entire filter width. 

Level the spreader and clean so that flows 
are spread evenly over entire filter width. 
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No. 11 – Wetponds 

Maintenance 
Component 

Defect Condition When Maintenance 
is Needed 

Results Expected When Maintenance is 
Performed 

General Water level 

 

First cell is empty, doesn't hold 
water. 

Line the first cell to maintain at least 4 feet 
of water.  Although the second cell may 
drain, the first cell must remain full to 
control turbulence of the incoming flow 
and reduce sediment resuspension.    

 Trash and 
Debris 

Accumulation that exceeds 1 
CF per 1000-SF of pond area. 

Trash and debris removed from pond. 

 Inlet/Outlet 
Pipe 

Inlet/Outlet pipe clogged with 
sediment and/or debris material. 

No clogging or blockage in the inlet and 
outlet piping. 

 Sediment 
Accumulation 
in Pond 
Bottom 

Sediment accumulations in 
pond bottom that exceeds the 
depth of sediment zone plus 6-
inches, usually in the first cell. 

Sediment removed from pond bottom. 

 Oil Sheen on 
Water 

Prevalent and visible oil sheen. Oil removed from water using oil-
absorbent pads or vactor truck.  Source of 
oil located and corrected.  If chronic low 
levels of oil persist, plant wetland plants 
such as Juncus effusus (soft rush) which 
can uptake small concentrations of oil. 

 Erosion Erosion of the pond’s side 
slopes and/or scouring of the 
pond bottom, that exceeds 6-
inches, or where continued 
erosion is prevalent. 

Slopes stabilized using proper erosion 
control measures and repair methods. 

 Settlement of 
Pond 
Dike/Berm 

Any part of these components 
that has settled 4-inches or 
lower than the design elevation, 
or inspector determines 
dike/berm is unsound. 

Dike/berm is repaired to specifications. 

 Internal Berm Berm dividing cells should be 
level. 

Berm surface is leveled so that water 
flows evenly over entire length of berm. 

 Overflow 
Spillway 

Rock is missing and soil is 
exposed at top of spillway or 
outside slope. 

Rocks replaced to specifications. 
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No. 12 – Wetvaults 

Maintenance 
Component 

Defect Condition When Maintenance 
is Needed 

Results Expected When 
Maintenance is Performed 

General Trash/Debris 
Accumulation 

Trash and debris accumulated 
in vault, pipe or inlet/outlet 
(includes floatables and non-
floatables). 

Remove trash and debris from vault.   

 Sediment 
Accumulation in 
Vault 

Sediment accumulation in vault 
bottom exceeds the depth of the 
sediment zone plus 6-inches. 

Remove sediment from vault. 

 Damaged Pipes  Inlet/outlet piping damaged or 
broken and in need of repair. 

Pipe repaired and/or replaced. 

 Access Cover 
Damaged/Not 
Working 

Cover cannot be opened or 
removed, especially by one 
person. 

Pipe repaired or replaced to proper 
working specifications. 

 Ventilation Ventilation area blocked or 
plugged. 

Blocking material removed or cleared 
from ventilation area.  A specified % 
of the vault surface area must provide 
ventilation to the vault interior (see 
design specifications).   

 Vault Structure 
Damage - 
Includes Cracks 
in Walls Bottom, 
Damage to Frame 
and/or Top Slab 

Maintenance/inspection 
personnel determine that the 
vault is not structurally sound. 

Vault replaced or repairs made so 
that vault meets design specifications 
and is structurally sound. 

  Cracks wider than 1/2-inch at 
the joint of any inlet/outlet pipe 
or evidence of soil particles 
entering through the cracks. 

Vault repaired so that no cracks exist 
wider than 1/4-inch at the joint of the 
inlet/outlet pipe. 

 Baffles Baffles corroding, cracking, 
warping and/or showing signs of 
failure as determined by 
maintenance/inspection staff. 

Baffles repaired or replaced to 
specifications. 

 Access Ladder 
Damage 

Ladder is corroded or 
deteriorated, not functioning 
properly, not attached to 
structure wall, missing rungs, 
has cracks and/or misaligned.  
Confined space warning sign 
missing. 

Ladder replaced or repaired to 
specifications, and is safe to use as 
determined by inspection personnel.  
Replace sign warning of confined 
space entry requirements. Ladder 
and entry notification complies with 
OSHA standards. 
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No. 13 – Sand Filters (above ground/open) 

Maintenance 
Component 

Defect  Condition When Maintenance is 
Needed 

Results Expected When 
Maintenance is Performed 

Above Ground 
(open sand filter) 

Sediment 
Accumulation 
on top layer 

Sediment depth exceeds 1/2-inch. No sediment deposit on grass layer of 
sand filter that would impede 
permeability of the filter section. 

 Trash and 
Debris 
Accumulations 

Trash and debris accumulated on 
sand filter bed. 

Trash and debris removed from sand 
filter bed. 

 Sediment/ 
Debris in 
Clean-Outs 

When the clean-outs become full or 
partially plugged with sediment 
and/or debris. 

Sediment removed from clean-outs. 

 Sand Filter 
Media 

Drawdown of water through the 
sand filter media takes longer than 
24-hours, and/or flow through the 
overflow pipes occurs frequently. 

Top several inches of sand are 
scraped.  May require replacement of 
entire sand filter depth depending on 
extent of plugging (a sieve analysis is 
helpful to determine if the lower sand 
has too high a proportion of fine 
material). 

 Prolonged 
Flows 

Sand is saturated for prolonged 
periods of time (several weeks) and 
does not dry out between storms 
due to continuous base flow or 
prolonged flows from detention 
facilities.  

Low, continuous flows are limited to a 
small portion of the facility by using a 
low wooden divider or slightly 
depressed sand surface. 

 Short 
Circuiting 

When flows become concentrated 
over one section of the sand filter 
rather than dispersed. 

Flow and percolation of water through 
sand filter is uniform and dispersed 
across the entire filter area. 

 Erosion 
Damage to 
Slopes 

Erosion over 2-inches deep where 
cause of damage is prevalent or 
potential for continued erosion is 
evident. 

Slopes stabilized using proper 
erosion control measures. 

 Rock Pad 
Missing or Out 
of Place 

Soil beneath the rock is visible. Rock pad replaced or rebuilt to 
design specifications. 

 Flow Spreader Flow spreader uneven or clogged 
so that flows are not uniformly 
distributed across sand filter. 

Spreader leveled and cleaned so that 
flows are spread evenly over sand 
filter. 

 Damaged 
Pipes 

Any part of the piping that is 
crushed or deformed more than 
20% or any other failure to the 
piping. 

Pipe repaired or replaced. 
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No. 14 –Sand Filters (below ground/enclosed) 

Maintenance 
Component 

Defect  Condition When Maintenance is 
Needed 

Results Expected When 
Maintenance is Performed 

Below Ground 
Vault. 

Sediment 
Accumulation on 
Sand Media 
Section 

Sediment depth exceeds 1/2-inch. No sediment deposits on sand 
filter section that which would 
impede permeability of the filter 
section. 

 Sediment 
Accumulation in 
Pre-Settling 
Portion of Vault 

Sediment accumulation in vault 
bottom exceeds the depth of the 
sediment zone plus 6-inches. 

No sediment deposits in first 
chamber of vault. 

 Trash/Debris 
Accumulation 

Trash and debris accumulated in 
vault, or pipe inlet/outlet, floatables 
and non-floatables. 

 

Trash and debris removed from 
vault and inlet/outlet piping. 

 Sediment in 
Drain 
Pipes/Cleanouts 

When drain pipes, cleanouts become 
full with sediment and/or debris. 

Sediment and debris removed. 

 Short Circuiting When seepage/flow occurs along the 
vault walls and corners.  Sand 
eroding near inflow area. 

Sand filter media section re-laid 
and compacted along perimeter 
of vault to form a semi-seal.  
Erosion protection added to 
dissipate force of incoming flow 
and curtail erosion. 

 Damaged Pipes Inlet or outlet piping damaged or 
broken and in need of repair. 

Pipe repaired and/or replaced. 

 Access Cover 
Damaged/Not 
Working 

Cover cannot be opened, 
corrosion/deformation of cover. 

Maintenance person cannot remove 
cover using normal lifting pressure. 

Cover repaired to proper working 
specifications or replaced. 

 Ventilation Ventilation area blocked or plugged Blocking material removed or 
cleared from ventilation area.  A 
specified % of the vault surface 
area must provide ventilation to 
the vault interior (see design 
specifications).   

 Vault Structure 
Damaged; 
Includes Cracks 
in Walls, Bottom, 
Damage to 
Frame and/or 
Top Slab. 

Cracks wider than 1/2-inch or 
evidence of soil particles entering the 
structure through the cracks, or 
maintenance/inspection personnel 
determine that the vault is not 
structurally sound. 

Vault replaced or repairs made 
so that vault meets design 
specifications and is structurally 
sound. 

  Cracks wider than 1/2-inch at the joint 
of any inlet/outlet pipe or evidence of 
soil particles entering through the 
cracks. 

Vault repaired so that no cracks 
exist wider than 1/4-inch at the 
joint of the inlet/outlet pipe. 

 Baffles/Internal 
walls 

Baffles or walls corroding, cracking, 
warping and/or showing signs of 
failure as determined by 
maintenance/inspection person. 

Baffles repaired or replaced to 
specifications. 

 Access Ladder 
Damaged 

Ladder is corroded or deteriorated, 
not functioning properly, not securely 
attached to structure wall, missing 
rungs, cracks, and misaligned. 

Ladder replaced or repaired to 
specifications, and is safe to use 
as determined by inspection 
personnel. 
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No. 15 – Stormfilter™ (leaf compost filter) 

Maintenance 
Component 

Defect Condition When Maintenance is 
Needed 

Results Expected When 
Maintenance is Performed 

Below Ground 
Vault 

Sediment 
Accumulation on 
Media. 

Sediment depth exceeds 0.25-inches. No sediment deposits which 
would impede permeability of 
the compost media. 

 Sediment 
Accumulation in 
Vault 

Sediment depth exceeds 6-inches in first 
chamber. 

No sediment deposits in vault 
bottom of first chamber. 

 Trash/Debris 
Accumulation 

Trash and debris accumulated on 
compost filter bed. 

Trash and debris removed from 
the compost filter bed. 

 Sediment in 
Drain 
Pipes/Clean-
Outs 

When drain pipes, clean-outs, become 
full with sediment and/or debris. 

Sediment and debris removed. 

 Damaged Pipes Any part of the pipes that are crushed or 
damaged due to corrosion and/or 
settlement. 

Pipe repaired and/or replaced. 

 Access Cover 
Damaged/Not 
Working 

Cover cannot be opened; one person 
cannot open the cover using normal 
lifting pressure, corrosion/deformation of 
cover. 

Cover repaired to proper 
working specifications or 
replaced. 

 Vault Structure 
Includes Cracks 
in Wall, Bottom, 
Damage to 
Frame and/or 
Top Slab 

Cracks wider than 1/2-inch or evidence 
of soil particles entering the structure 
through the cracks, or 
maintenance/inspection personnel 
determine that the vault is not structurally 
sound. 

Vault replaced or repairs made 
so that vault meets design 
specifications and is structurally 
sound. 

  Cracks wider than 1/2-inch at the joint of 
any inlet/outlet pipe or evidence of soil 
particles entering through the cracks. 

Vault repaired so that no cracks 
exist wider than 1/4-inch at the 
joint of the inlet/outlet pipe. 

 Baffles Baffles corroding, cracking warping, 
and/or showing signs of failure as 
determined by maintenance/inspection 
person. 

Baffles repaired or replaced to 
specifications. 

 Access Ladder 
Damaged 

Ladder is corroded or deteriorated, not 
functioning properly, not securely 
attached to structure wall, missing rungs, 
cracks, and misaligned. 

Ladder replaced or repaired and 
meets specifications, and is 
safe to use as determined by 
inspection personnel. 

Below Ground 
Cartridge Type 

Compost Media Drawdown of water through the media 
takes longer than 1 hour, and/or overflow 
occurs frequently. 

Media cartridges replaced. 

 Short Circuiting Flows do not properly enter filter 
cartridges. 

Filter cartridges replaced. 
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No. 16 – Baffle Oil/Water Separators (API Type) 

Maintenance 
Component 

Defect Condition When Maintenance is 
Needed 

Results Expected When 
Maintenance is Performed 

General Monitoring Inspection of discharge water for 
obvious signs of poor water 
quality. 

Effluent discharge from vault should 
be clear with out thick visible sheen. 

 Sediment 
Accumulation 

Sediment depth in bottom of vault 
exceeds 6-inches in depth. 

No sediment deposits on vault 
bottom that would impede flow 
through the vault and reduce 
separation efficiency. 

 Trash and Debris 
Accumulation 

Trash and debris accumulation in 
vault, or pipe inlet/outlet, 
floatables and non-floatables.  

Trash and debris removed from 
vault, and inlet/outlet piping. 

 Oil Accumulation  Oil accumulations that exceed 1-
inch, at the surface of the water. 

Extract oil from vault by vactoring. 
Disposal in accordance with state 
and local rules and regulations. 

 Damaged Pipes Inlet or outlet piping damaged or 
broken and in need of repair. 

Pipe repaired or replaced. 

 Access Cover 
Damaged/Not 
Working 

Cover cannot be opened, 
corrosion/deformation of cover. 

Cover repaired to proper working 
specifications or replaced. 

 Vault Structure 
Damage - Includes 
Cracks in Walls 
Bottom, Damage to 
Frame and/or Top 
Slab 

 

See “Catch Basins” (No. 5) 

Vault replaced or repairs made so 
that vault meets design 
specifications and is structurally 
sound. 

  Cracks wider than 1/2-inch at the 
joint of any inlet/outlet pipe or 
evidence of soil particles entering 
through the cracks. 

Vault repaired so that no cracks 
exist wider than 1/4-inch at the joint 
of the inlet/outlet pipe. 

 Baffles Baffles corroding, cracking, 
warping and/or showing signs of 
failure as determined by 
maintenance/inspection person. 

Baffles repaired or replaced to 
specifications. 

 Access Ladder 
Damaged 

Ladder is corroded or 
deteriorated, not functioning 
properly, not securely attached to 
structure wall, missing rungs, 
cracks, and misaligned. 

Ladder replaced or repaired and 
meets specifications, and is safe to 
use as determined by inspection 
personnel. 
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No. 17 – Coalescing Plate Oil/Water Separators 

Maintenance 
Component 

Defect Condition When Maintenance is 
Needed 

Results Expected When 
Maintenance is Performed 

General Monitoring Inspection of discharge water for 
obvious signs of poor water 
quality. 

Effluent discharge from vault 
should be clear with no thick visible 
sheen. 

 Sediment 
Accumulation 

Sediment depth in bottom of vault 
exceeds 6-inches in depth and/or 
visible signs of sediment on 
plates. 

No sediment deposits on vault 
bottom and plate media, which 
would impede flow through the 
vault and reduce separation 
efficiency. 

 Trash and Debris 
Accumulation 

Trash and debris accumulated in 
vault, or pipe inlet/outlet, 
floatables and non-floatables. 

Trash and debris removed from 
vault, and inlet/outlet piping. 

 Oil Accumulation Oil accumulation that exceeds 1-
inch at the water surface. 

Oil is extracted from vault using 
vactoring methods. Coalescing 
plates are cleaned by thoroughly 
rinsing and flushing.  Should be no 
visible oil depth on water. 

 Damaged 
Coalescing Plates 

Plate media broken, deformed, 
cracked and/or showing signs of 
failure. 

A portion of the media pack or the 
entire plate pack is replaced 
depending on severity of failure. 

 Damaged Pipes Inlet or outlet piping damaged or 
broken and in need of repair. 

Pipe repaired and or replaced. 

 Baffles Baffles corroding, cracking, 
warping and/or showing signs of 
failure as determined by 
maintenance/inspection person. 

Baffles repaired or replaced to 
specifications. 

 Vault Structure 
Damage - 
Includes Cracks in 
Walls, Bottom, 
Damage to Frame 
and/or Top Slab 

Cracks wider than 1/2-inch or 
evidence of soil particles entering 
the structure through the cracks, 
or maintenance/inspection 
personnel determine that the vault 
is not structurally sound. 

Vault replaced or repairs made so 
that vault meets design 
specifications and is structurally 
sound. 

  Cracks wider than 1/2-inch at the 
joint of any inlet/outlet pipe or 
evidence of soil particles entering 
through the cracks. 

Vault repaired so that no cracks 
exist wider than 1/4-inch at the joint 
of the inlet/outlet pipe. 

 Access Ladder 
Damaged 

Ladder is corroded or 
deteriorated, not functioning 
properly, not securely attached to 
structure wall, missing rungs, 
cracks, and misaligned. 

Ladder replaced or repaired and 
meets specifications, and is safe to 
use as determined by inspection 
personnel. 
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No. 18 – Catchbasin Inserts 

Maintenance 
Component 

Defect Conditions When Maintenance is 
Needed 

Results Expected When 
Maintenance is Performed 

General Sediment 
Accumulation 

When sediment forms a cap over the 
insert media of the insert and/or unit. 

No sediment cap on the insert 
media and its unit. 

 Trash and 
Debris 
Accumulation 

Trash and debris accumulates on insert 
unit creating a blockage/restriction. 

Trash and debris removed 
from insert unit.  Runoff freely 
flows into catch basin. 

 Media Insert Not 
Removing Oil 

Effluent water from media insert has a 
visible sheen. 

Effluent water from media 
insert is free of oils and has no 
visible sheen. 

 Media Insert 
Water Saturated 

Catch basin insert is saturated with water 
and no longer has the capacity to 
absorb. 

Remove and replace media 
insert 

 Media Insert-Oil 
Saturated 

Media oil saturated due to petroleum spill 
that drains into catch basin. 

Remove and replace media 
insert. 

 Media Insert Use 
Beyond Normal 
Product Life 

Media has been used beyond the typical 
average life of media insert product. 

Remove and replace media at 
regular intervals, depending on 
insert product. 
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Maintenance Standards to be added for newly listed stormwater facility 
options, including: 
 Bioretention 
 Compost-amended vegetated filter strips 
 Permeable pavements 
 Media filter drain 
 
Maintenance standards to be identified in consideration of guidance from:  
 
Low Impact Development Technical Guidance Manual for the Puget Sound 
Basin 
 
Maintenance Standards in use by Western Washington municipalities and 
WSDOT 
 
Ecology will consider suggestions submitted from commenters on this draft 
manual and the draft municipal stormwater permits. 
 
Ecology is considering contracting for additional services to identify and 
provide training on maintenance practices for LID BMP’s.  
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Chapter 5 -  On-Site Stormwater Management 
Note: Figures 5.1 through 5.5 are courtesy of King County 
 

5.1 Purpose 
This Chapter presents the methods for analysis and design of on-site 
stormwater management Best Management Practices (BMPs).  Many of 
these BMPs, although being used elsewhere, are new locally.  Efforts are 
have been underway to further develop these “low impact development” 
concepts in Western Washington.  Ecology will has updated these BMPs  
as  local standards are established and added references to the Low Impact 
Development Technical Guidance Manual for Puget Sound, authored by 
the Washington State University Cooperative Extension and published by 
the Puget Sound Water Quality Action Team.  The document is available 
at the following website: 

http://www.psat.wa.gov/Publications/Publications.htm 

5.2 Application  
The On-Site Stormwater Management BMPs presented in this Chapter 
have application to treatment situations specified in Volume V, Chapter 3 
help achieve compliance with Minimum Requirement #5. 

On-site BMPs focus on minimization of impervious surface area, the use 
of infiltration, and dispersion through on-site vegetation for stormwater 
runoff flow control and treatment.   

Most of the BMPs serve to control runoff flow rate as well as to provide 
runoff treatment.  Non-pollution generating surfaces, such as rooftops and 
patios, may also use the infiltration BMPs contained in Volume 3, Section 
3.1, which provide flow control only.  Pollution-generating surfaces, such 
as driveways, small parking lots, and landscaping, must use on-site BMPs 
to provide some water quality treatment. 

5.3 Best Management Practices for On-Site Stormwater 
Management 
The following On-Site Stormwater Management BMPs are included in 
this Chapter: 

Section 5.3.1 - Dispersion and Soil Quality BMPs  
(Required for Manual Equivalency) 
BMP T5.10  Downspout Dispersion 
BMP T5.11  Concentrated Flow Dispersion 
BMP T5.12  Sheet Flow Dispersion 
BMP T5.13  Post-Construction Soil Quality and Depth 
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BMP T5.14  Rain Gardens 
BMP T5.15  Permeable Pavements 
BMP T5.30  Full Dispersion 
 

Section 5.3.2 - Site Design BMPs  
BMP T5.20  Preserving Natural Vegetation 
BMP T5.21  Better Site Design 
BMP T5.30  Full Dispersion 
 

Projects shall employ these BMPs to infiltrate, disperse, and retain 
stormwater runoff on site to the maximum extent practicable without 
causing flooding or erosion impacts.  Sites that can fully infiltrate (see 
Volume III, Chapter 3) or fully disperse (see BMP T5.30) are not required 
to provide runoff treatment or flow control facilities.  Full dispersion 
credit is limited to sites (or sub-areas of sites) with a maximum of 10% 
effective impervious area that is dispersed through 65% of the site 
maintained in natural vegetation.   

Impervious surfaces that are not fully dispersed should be partially 
dispersed to the maximum extent practicable and then hydrologically 
modeled.  If the model predicts that there will be a 0.1 cfs or greater 
increase in the 100-year return frequency flow, or if certain thresholds of 
impervious surfaces or converted pervious surfaces are exceeded within a 
threshold discharge area (see Volume 1, Table 2.2Section 2.5.7), then a 
flow control facility is required.  Also, a treatment facility is required if 
the thresholds in Table 2.1Section  2.5.6 of Volume 1 are exceeded.   

Note:  

Sections 5.3.3. and 5.3.4. have been deleted.    The reader is directed to 
Low Impact Development Technical Guidance Manual for Puget Sound, 
authored by the Washington State University Cooperative Extension and 
published by the Puget Sound Water Quality Action Team.  The document 
is available at the following websites: 

http://www.psat.wa.gov/Publications/Publications.htm 

http://www.pierce.wsu.edu 

Also, Please refer the reader is directed to Appendix C in Volume III of 
this manual for where directions are given concerning flow reduction 
credits for using low impact development BMP’s.    
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5.3.1 Dispersion and Soil Quality BMPs (Required for Manual 
Equivalency) 

The following BMPs pertain to dispersion and soil quality applications. 

BMP T5.10  Downspout Dispersion 
Purpose and Definition 
Downspout dispersion BMPs are splashblocks or gravel-filled trenches 
that serve to spread roof runoff over vegetated pervious areas.  Dispersion 
attenuates peak flows by slowing entry of the runoff into the conveyance 
system, allows for some infiltration, and provides some water quality 
benefits. 

Applications and Limitations 

• Downspout dispersion is required on all subdivision single family lots 
which meet one of the following criteria: 

1. Lots greater than or equal to 22,000 square feet where downspout 
infiltration is not being provided according to the requirements in 
Volume III, Chapter 3. 

2. Lots smaller than 22,000 square feet where soils are not suitable 
for downspout infiltration as determined in Volume III, Chapter 3 
and where the design criteria below can be met. 

• All other projects required to apply Roof Downspout BMPs must 
provide downspout dispersion if downspout infiltration is not feasible 
or applicable as determined in Volume III, Chapter 3, and if the design 
criteria below can be met. 

Flow Credit for Roof Downspout Dispersion  

If roof runoff is dispersed  according to the requirements of this section on 
single-family lots greater than 22,000 square feet, and the vegetative 
flowpath•   is 50 feet or larger through undisturbed native landscape or 
lawn/landscape area that meets BMP T5.13, the roof area may be modeled 
as a lawn/landscape aera.  designer may click on the “Credits” button in 
the WWHM and enter the percent of roof area that is being dispersed.This 
is done in the WWHM on the Mitigated Scenario screen by entering the 
roof area into one of the entry options for dispersal of impervious area 
runoff.    

 

 

                                                 
* Vegetative flow path is measured from the downspout or dispersion system discharge point to the downstream 
property line, stream, wetland, or other impervious surface.  
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General Design Guidelines  

• Dispersion trenches designed as shown in the Figures 5.1 and 5.2 shall 
be used for all downspout dispersion applications except where 
splashblocks are allowed below.  See Figure 5.3 for a typical 
splashblock. 

• Splashblocks may be used for downspouts discharging to a vegetated 
flowpath at least 50 feet in length as measured from the downspout to 
the downstream property line, structure, sensitive steep slope, stream, 
wetland, or other impervious surface.  Sensitive area buffers may 
count toward flowpath lengths.  The vegetated flowpath must be 
covered with well-established lawn or pasture, landscaping with well-
established groundcover, or native vegetation with natural 
groundcover.  The groundcover shall be dense enough to help disperse 
and infiltrate flows and to prevent erosion. 

• If the vegetated flowpath (measured as defined above) is less than 25 
feet on a subdivision single-family lot, a perforated stub-out 
connection may be used in lieu of downspout dispersion (See Volume 
III, Chapter 3).  A perforated stub-out may also be used where 
implementation of downspout dispersion might cause erosion or 
flooding problems, either on site or on adjacent lots.  This provision 
might be appropriate, for example, for lots constructed on steep hills 
where downspout discharge could be cumulative and might pose a 
potential hazard for lower lying lots, or where dispersed flows could 
create problems for adjacent offsite lots.  This provision does not apply 
to situations where lots are flat and onsite downspout dispersal would 
result in saturated yards.   

Note: For all other types of projects, the use of a perforated stub-out 
in lieu of downspout dispersion shall be as determined by the Local 
Plan Approval Authority. 
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 5.1 – Typical Dispersion Trench  
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Figure 5.2 – Standard Dispersion Trench with Notched Grade Board  
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Figure 5.3 – Typical Downspout Splashblock Dispersion 
 

Additional Design Criteria for Dispersion Trenches 

• A vegetated flowpath of at least 25 feet in length must be maintained 
between the outlet of the trench and any property line, structure, 
stream, wetland, or impervious surface.  A vegetated flowpath of at 
least 50 feet in length must be maintained between the outlet of the 
trench and any steep slope. Sensitive area buffers may count towards 
flowpath lengths. 

• Trenches serving up to 700 square feet of roof area may be simple 10-
foot-long by 2-foot wide gravel filled trenches as shown on Figure 5-1.  
For roof areas larger than 700 square feet, a dispersion trench with 
notched grade board as shown in Figure 5-2 may be used as approved 
by the Local Plan Approval Authority.  The total length of this design 
must provide at least 10 feet of trench per 700 square feet of roof area 
and not exceed 50 feet. 

• A setback of at least 5 feet must be maintained between any edge of 
the trench and any structure or property line. 

• No erosion or flooding of downstream properties may result. 
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• Runoff discharged towards landslide hazard areas must be evaluated 
by a geotechnical engineer or qualified geologist.  The discharge point 
may not be placed on or above slopes greater than 20% or above 
erosion hazard areas without evaluation by a geotechnical engineer or 
qualified geologist and jurisdiction approval. 

• For sites with septic systems, the discharge point must be 
downgradient of the drainfield primary and reserve areas.  This 
requirement can be waived by the jurisdiction's permit review staff if 
site topography will clearly prohibit flows from intersecting the 
drainfield.   

• For purposes of maintaining adequate separation of flows  discharged 
from adjacent dispersion devices, the outer edge of the vegetated 
flowpath segment for the dispersion trench  must not overlap with 
other flowpath segments, except those associated with sheet flow from 
a non-native impervious surface.  

 

Additional Design Criteria for Splashblocks 
In general, if the ground is sloped away from the foundation, and there is 
adequate vegetation and area for effective dispersion, splashblocks will 
adequately disperse storm runoff.  If the ground is fairly level, if the 
structure includes a basement, or if foundation drains are proposed, 
splashblocks with downspout extensions may be a better choice because 
the discharge point is moved away from the foundation.  Downspout 
extensions can include piping to a splashblock/discharge point a 
considerable distance from the downspout, as long as the runoff can travel 
through a well-vegetated area as described below. 

The following conditions must be met to use splashblocks: 

• A vegetated flowpath of at least 50 feet must be maintained between 
the discharge point and any property line, structure, steep slope, 
stream, wetland, lake, or other impervious surface.  Sensitive area 
buffers may count toward flowpath lengths.  

• For purposes of maintaining adequate separation of flows discharged 
from adjacent dispersion devices, the vegetated flowpath segment for 
the splashblock  must not overlap with other flowpath segments, 
except those associated with sheet flow from a non-native impervious 
surface. 

• A maximum of 700 square feet of roof area may drain to each 
splashblock. 

• A splashblock or a pad of crushed rock (2 feet wide by 3 feet long by 6 
inches deep) shall be placed at each downspout discharge point. 

• No erosion or flooding of downstream properties may result.  
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• Runoff discharged towards landslide hazard areas must be evaluated 
by a geotechnical engineer or qualified geologist.  Splashblocks may 
not be placed on or above slopes greater than 20% or above erosion 
hazard areas without evaluation by a geotechnical engineer or 
qualified geologist and approval by the Local Plan Approval 
Authority. 

• For sites with septic systems, the discharge point must be downslope 
of the primary and reserve drainfield areas. This requirement can be 
waived by the Local Plan Approval Authority if site topography 
clearly prohibits flows from intersecting the drainfield. 
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BMP T5.11  Concentrated Flow Dispersion 
Purpose and Definition 

Dispersion of concentrated flows from driveways or other pavement 
through a vegetated pervious area attenuates peak flows by slowing entry 
of the runoff into the conveyance system, allows for some infiltration, and 
provides some water quality benefits.  See Figure 5.4. 

Applications and Limitations 

• Any situation where concentrated flow can be dispersed through 
vegetation. 

• Dispersion for driveways will generally only be effective for single-
family residences on large lots and in rural short plats.  Lots proposed 
by short plats in urban areas will generally be too small to provide 
effective dispersion of driveway runoff. 

• Figure 5.4 shows two possible ways of spreading flows from steep 
driveways. 

Design Guidelines  
• A vegetated flowpath of at least 50 feet should be maintained between 

the discharge point and any property line, structure, steep slope, 
stream, lake, wetland, lake, or other impervious surface.  

• A maximum of 700 square feet of impervious area may drain to each 
dispersion BMP. 

• A pad of crushed rock (2 feet wide by 3 feet long by 6 inches deep) 
shall be placed at each discharge point. 

• No erosion or flooding of downstream properties may result. 

• Runoff discharged towards landslide hazard areas must be evaluated 
by a geotechnical engineer or qualified geologist.  The discharge point 
shall not be placed on or above slopes greater than 20% or above 
erosion hazard areas without evaluation by a geotechnical engineer or 
qualified geologist and approval by the Local Plan Approval 
Authority. 

• For sites with septic systems, the discharge point should must be 
downgradient of the drainfield primary and reserve areas.  This 
requirement may be waived by the Local Plan Approval Authority if 
site topography clearly prohibits flows from intersecting the drainfield. 

Flow Credits  
Where BMP T5.11 is used to disperse runoff into an undisturbed  native 
landscape area or an area that meets BMP T5.13, and the vegetated flow 
path is at least 50 feet, the impervious area may be modeled as landscaped 
area.  This is done in the WWHM by on the Mitigated Scenario screen by 
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entering the dispersed impervious area into one of the entry options for 
dispersal of impervious area runoff.    

entering the impervious area  into the” landscaped area” field.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

Figure 5.4 – Typical Concentrated Flow Dispersion for Steep Driveways 
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BMP T5.12  Sheet Flow Dispersion 
Purpose and Definition 
Sheet flow dispersion is the simplest method of runoff control.  This BMP 
can be used for any impervious or pervious surface that is graded so as to 
avoid concentrating flows.  Because flows are already dispersed as they 
leave the surface, they need only traverse a narrow band of adjacent 
vegetation for effective attenuation and treatment. 

Applications and Limitations 
Flat or moderately sloping (<15% slope) impervious surfaces such as 
driveways, sport courts, patios, and roofs without gutters; sloping cleared 
areas that are comprised of bare soil, non-native landscaping, lawn, and/or 
pasture; or any situation where concentration of flows can be avoided.   

Design Guidelines  
• See Figure 5.5 for details for driveways. 
• A 2-foot-wide transition zone to discourage channeling should be 

provided between the edge of the driveway pavement and the 
downslope vegetation, or under building eaves.  This may be an 
extension of subgrade material (crushed rock), modular pavement, 
drain rock, or other material acceptable to the Local Plan Approval 
Authority. 

• A vegetated buffer width of 10 feet of vegetation must be provided for 
up to 20 feet of width of paved or impervious surface.  An additional 
510 feet of width must be added for each addition 20 feet of width or 
fraction thereof. 

• A vegetated buffer width of 25 feet of vegetation must be provided for 
up to 150 feet of contributing cleared area (i.e., bare soil, non-native 
landscaping, lawn, and/or pasture).  Slopes within the 25-foot 
minimum flowpath through vegetation should be no steeper than 8 
percent.  If this criterion cannot be met due to site constraints, the 25-
foot flowpath length must be increased 1.5 feet for each percent 
increase in slope above 8%. 

• No erosion or flooding of downstream properties may result. 
• Runoff discharge toward landslide hazard areas must be evaluated by a 

geotechnical engineer or a qualified geologist.  The discharge point 
may not be placed on or above slopes greater than 20% or above 
erosion hazard areas without evaluation by a geotechnical engineer or 
qualified geologist and approval by the Local Plan Approval 
Authority. 

• For sites with septic systems, the discharge point must be 
downgradient of the drainfield primary and reserve areas. This 
requirement may be waived by the Local Plan Approval Authority if 
site topography clearly prohibits flows from intersecting the drainfield. 
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Flow Credits 
Where BMPT5.12 is used to disperse runoff into an  undisturbed native 
landscape area or an area that meets BMP T5.13, the impervious area may 
be modeled as landscaped area.  This is done in the WWHM on the 
Mitigation Scenario screen by entering the dispersed impervious area into 
one of the entry options for dispersal of impervious area runoff.   by 
entering the impervious area  into the” landscaped area” field.   

 
Figure 5.5 – Sheet Flow Dispersion for Driveways 
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BMP T5.13  Post-Construction Soil Quality and Depth 
Purpose and Definition 
Naturally occurring (undisturbed) soil and vegetation provide important 
stormwater functions including: water infiltration; nutrient, sediment, and 
pollutant adsorption; sediment and pollutant biofiltration; water interflow 
storage and transmission; and pollutant decomposition.  These functions 
are largely lost when development strips away native soil and vegetation 
and replaces it with minimal topsoil and sod.  Not only are these important 
stormwater functions lost, but such landscapes themselves become 
pollution- generating pervious surfaces due to increased use of pesticides, 
fertilizers and other landscaping and household/industrial chemicals, the 
concentration of pet wastes, and pollutants that accompany roadside litter.   

Establishing soil quality and depth regains greater stormwater functions in 
the post development landscape, provides increased treatment of 
pollutants and sediments that result from development and habitation, and 
minimizes the need for some landscaping chemicals, thus reducing 
pollution through prevention. 

Applications and Limitations 
Establishing a minimum soil quality and depth is not the same as 
preservation of naturally occurring soil and vegetation.  However, 
establishing a minimum soil quality and depth will provide improved on-
site management of stormwater flow and water quality.  

Soil organic matter can be attained through numerous materials such as 
compost, composted woody material, biosolids, and forest product 
residuals.  It is important that the materials used to meet the soil quality 
and depth BMP be appropriate and beneficial to the plant cover to be 
established.  Likewise, it is important that imported topsoils improve soil 
conditions and do not have an excessive percent of clay fines. 

Design Guidelines 

• Soil retention.  The duff layer and native topsoil should be rRetained,  
in an undisturbed state, the duff layer and native topsoil to the 
maximum extent practicable.  In any areas requiring grading remove 
and stockpile the duff layer and topsoil on site in a designated, 
controlled area, not adjacent to public resources and critical areas, to 
be reapplied to other portions of the site where feasible. 

• Soil quality.  All areas subject to clearing and grading that have not 
been covered by impervious surface, incorporated into a drainage 
facility or engineered as structural fill or slope shall, at project 
completion, demonstrate the following: 

1. A topsoil layer with a minimum organic matter content of 10%ten 
percent dry weight in planting beds, and 5% organic matter content 
in turf areas, and a pH from 6.0 to 8.0 or matching the pH of the 
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original undisturbed soil.  The topsoil layer shall have a minimum 
depth of eight inches except where tree roots limit the depth of 
incorporation of amendments needed to meet the criteria. Subsoils 
below the topsoil layer should be scarified at least 4 inches with 
some incorporation of the upper material to avoid stratified layers, 
where feasible. 

2. Planting beds must be mulched with 2 inches of organic material 

3. Quality of compost and other materials used to meet the organic 
content requirements: 

a. The organic content for “pre-approved” amendment rates can 
be met only using compost that meets the definition of 
“composted materials” in WAC 173-350-220.  This code is 
available online at: 
http://www.ecy.wa.gov/programs/swfa/facilities/350.html 

     The compost must also have an organic matter content of 35% 
to 65%, and a carbon to nitrogen ratio below 25:1. 

 The carbon to nitrogen ratio may be as high as 35:1 for 
plantings composed entirely of plants native to the Puget 
Sound Lowlands region. 

b.  Calculated amendment rates may be met through use of 
composted materials as defined above; or other organic 
materials amended to meet the carbon to nitrogen ratio 
requirements, and meeting the contaminant standards of Grade 
A Compost. 

The resulting soil should be conducive to the type of vegetation to be 
established. 

• Implementation Options: The soil quality design guidelines listed 
above can be met by using one of the  methods listed below 

1. Leave undisturbed native vegetation and soil, and protect from 
compaction during construction 

2. Amend existing site topsoil or subsoil either at default “pre-
approved” rates, or at custom calculated rates based on specifiers 
tests of the soil and amendment 

3. Stockpile existing topsoil during grading, and replace it prior to 
planting.  Stockpiled topsoil must also be amended if needed to 
meet the organic matter or depth requirements, either at a default 
“pre-approved” rate or at a custom calculated rate. 

4. Import topsoil mix of sufficient organic content and depth to meet 
the requirements. 

0010207



5-16 Volume V – Runoff Treatment BMPs November 2011 Draft 

More than one method may be used on different portions of the same 
site. Soil that already meets the depth and organic matter quality 
standards, and is not compacted, does not need to be amended. 

Planning/Permitting/Inspection/Verification Guidelines & Procedures 

• Local governments are encouraged to adopt guidelines and procedures 
similar to those recommended in Guidelines and Resources For 
Implementing Soil Quality and Depth BMP T5.13 in WDOE 
Stormwater Management Manual for Western Washington.  This 
document is available at http://www.soilsforsalmon.org.  

 
Maintenance 

• Establish Ssoil quality and depth should be established toward the end 
of construction and once established, should be protected from 
compaction, such as from large machinery use, and from erosion. 

• Plans and mulch Ssoil should be planted and mulched after 
installation. 

• Leave Pplant debris or its equivalent should be left on the soil surface 
to replenish organic matter. 

• Reduce and adjust, where possible, It should be possible to reduce the 
use of irrigation, fertilizers, herbicides and pesticides. These activities 
should be adjusted where possible, rather than continuing to 
implement formerly established practices. 

 
Flow Reduction Credits 
Areas meeting the design guidelines may be entered into approved runoff 
models as “Pasture” rather than “Lawn.” 

Flow reduction credits can be taken in runoff modeling when BMP T5.13 
is used as part of a dispersion design under the conditions described in:  

BMP T5.10 Downspout Divspersion 

BMP T5.11 Concentrated Flow Dispersion 

BMP T5.12 Sheet Flow Dispersion 

Chapter III, Appendix III-C, Section 7.5: Reverse Slope Sidewalks 

Chapter III, Appendix III-C, Section 7.2.4: Road projects  
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BMP T5.14  Rain Gardens 
 

Purpose and Definition 
 
Applications and Limitations 
 
Design Guidelines 
 
Maintenance 

 

 

 
 

 
 
BMP T5.15  Permeable Pavements 

 
Purpose and Definition 
 
Applications and Limitations 
 
Design Guidelines 
 
Maintenance 

 

 
 
  

Reader could be directed to the latest edition of the “Rain 
Garden Handbook for Western Washington Homeowners,” 
published by the Pierce County Extension Office of  
Washington State University. 

The  design guidance from the Low Impact Development 
Technical Guidance Manual should be used for design 
details.  Local governments can adopt alternative design 
criteria.  As long as those criteria do not conflict with the 
critical design criteria identified in Appendix III-C, the 
permeable pavement may be entered into approved runoff 
models as indicated in Appendix III-C.  
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BMP T5.30  Full Dispersion  
 

Purpose and Definition 
This BMP allows for "fully dispersing" runoff from impervious surfaces 
and cleared areas of development sites that protect at least 65% of the site 
(or a threshold discharge area on the site) in a forest or native condition.   

Applications and Limitations 

• Rural single family residential developments should use these 
dispersion BMPs wherever possible to minimize effective impervious 
surface to less than 10% of the development site.  
 

• Other types of development that retain 65% of the site (or a threshold 
discharge area on the site) in a forested or native condition may also 
use these BMPs to avoid triggering the flow control facility 
requirement.   

 
• The preserved area may be a previously cleared area that has been 

replanted in accordance with native vegetation landscape 
specifications described within this BMP. 

 
• The preserved area should be situated to minimize the clearing of 

existing forest cover, to maximize the preservation of wetlands 
(though the wetland area and any streams and lakes do not count 
toward the 65% forest or native condition area), and to buffer stream 
corridors.  

• The preserved area should be placed in a separate tract or protected 
through recorded easements for individual lots.   

• The preserved area should be shown on all property maps and should 
be clearly marked during clearing and construction on the site. 

• All trees within the preserved area at the time of permit application 
shall be retained, aside from approved timber harvest activities and the 
removal of dangerous or diseased trees.   

• The preserved area may be used for passive recreation and related 
facilities, including pedestrian and bicycle trails, nature viewing areas, 
fishing and camping areas, and other similar activities that do not 
require permanent structures, provided that cleared areas and areas of 
compacted soil associated with these areas and facilities do not exceed 
eight percent of the preserved area. 

• The preserved area may contain utilities and utility easements, but not 
septic systems.  
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Minimum Design Requirements 
Developments that preserve 65% of a site (or a threshold discharge area of 
a site) in a forested or native condition, can disperse runoff from the 
developed portion of the site into the native vegetation area as long as the 
developed areas draining to the native vegetation do not have impervious 
areas that exceed 10% of the entire site.   
 
Developments that maintain ratios of: 
>   65% forested or native condition; and  
<   10% effective impervious surface of the area draining into the native 
vegetation area may disperse runoff into the native area.  Examples of 
such ratios are: 
 

% Native Vegetation Preserved 
(min. allowed) 

% Effective Impervious* 
(max. allowed) 

% Lawn/Landscape 
(max. allowed)* 

65  10  35 
60    9  40 
55    8.5  45 
50    8  50 
45    7  55 
40    6  60 
35    5.5  65 

* These lawn/landscape areas shall be developed using  BMP T5.13.   
Within the context of this dispersion option, the only impervious surfaces 
that are ineffective are those that are routed into an appropriately sized dry 
well or into an infiltration basin that meets the flow control standard and 
does not overflow into the forested or native vegetation area. 
 
Runoff must be dispersed into the native area in accordance with one or 
more of the dispersion devices, and in accordance with the design criteria 
and limits for those devices, cited in this BMP .  Additional impervious 
areas are allowed, but should not drain to the native vegetation area and 
are subject to the thresholds, treatment and flow control requirements of 
this stormwater manual. 
 
A native vegetation flow path of at least 100 feet in length (25 feet for 
sheet flow from a non-native pervious surface) must be available along the 
flowpath that runoff would follow upon discharge from a dispersion 
device cited in this BMP.  The native vegetated flowpath must meet all of 
the following criteria: 
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• The flow path must be over native vegetated surface 
• The flow path must be on-site or in an offsite trct or easement area 

reserved for such dispersion 
• The slope of the flowpath must be no steeper than 15% for any 20-

foot reach of the flowpath. 
• The flowpath must be located between the dispersion device and 

any downstream draianage feature such as a pipe, ditch, stream, 
river, pond, lake, or wetland. 

• The flowpaths for adjacent dispersion devices must be sufficiently 
spaced to prevent overlap of flows in the flowpath areas.   

For sites with on-site sewage disposal systems, the discharge of runoff 
from dispersion devices must be located downslope of the primary and 
reserve drainfield areas.  This requirement may be waived by the 
permitting jurisdiction ifsite topography clearly prevents discharged flows 
from intersecting the drainfield. 

Dispersion devices are not allowed in critical area buffers or on slopes 
steeper than 20%.  Dispersion devices proposed on slopes steeper than 
15% or within 50 feet of a geologically hazardous area (RCW 
36.70A.030(5) must be approved by a geotechnical engineer or 
engineering geologist.  

The dispersion of runoff must not creat flooding or erosion impacts.   

 
• Roof Downspouts  
 

Roof surfaces that comply with the downspout infiltration 
requirements in Volume III, Chapter 3, are considered to be "fully 
infiltrated" (i.e., zero percent effective imperviousness).  All other roof 
surfaces are considered to be "fully dispersed" (i.e., at or approaching 
zero percent effective imperviousness) only if they are within a 
threshold discharge area that is or will be more than 65% forested (or 
native vegetative cover) and less than 10% impervious (total), AND if 
they comply with the downspout dispersion requirements of BMP 
T5.10, and have vegetated flow paths through native vegetation 
exceeding 100 feet. 

• Driveway Dispersion  
Driveway surfaces are considered to be "fully dispersed" if they are 
within a threshold discharge area that is or will be more than 65% 
forested (or native vegetative cover) and less than 10% impervious 
(total), AND if they comply with the driveway dispersion BMPs – 
BMP 5.11 and BMP T5.12 - and have flow paths through native 
vegetation exceeding 100 feet. This also holds true for any driveway 
surfaces that comply with the roadway dispersion BMPs described 
below. 
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• Roadway Dispersion BMPs 
Roadway surfaces are considered to be "fully dispersed" if they are 
within a threshold discharge area that is or will be more than 65% 
forested (or native vegetative cover) and less than 10% impervious 
(total), AND if they comply with the following dispersion 
requirements: 

1. To the extent feasible, driveways should be dispersed to the same 
standards as roadways to ensure adequate water quality protection 
of downstream resources. 

2. The road section shall be designed to minimize collection and 
concentration of roadway runoff.  Sheet flow over roadway fill 
slopes (i.e., where roadway subgrade is above adjacent right-of-
way) should be used wherever possible to avoid concentration.   

3. When it is necessary to collect and concentrate runoff from the 
roadway and adjacent upstream areas (e.g., in a ditch on a cut 
slope), concentrated flows shall be incrementally discharged from 
the ditch via cross culverts or at the ends of cut sections.  These 
incremental discharges of newly concentrated flows shall not 
exceed 0.5 cfs at any one discharge point from a ditch for the 100-
year runoff event.  Where flows at a particular ditch discharge 
point were already concentrated under existing site conditions 
(e.g., in a natural channel that crosses the roadway alignment), the 
0.5-cfs limit would be in addition to the existing concentrated peak 
flows. 

4. Ditch discharge points with up to 0.2 cfs discharge for the peak 
100-year flow shall use rock pads or dispersion trenches to 
disperse flows.  Ditch discharge points with between 0.2 and 0.5 
cfs discharge for the 100-year peak flow shall use only dispersion 
trenches to disperse flows.   

5. Dispersion trenches shall be designed to accept surface flows (free 
discharge) from a pipe, culvert, or ditch end, shall be aligned 
perpendicular to the flowpath, and shall be minimum 2 feet by 2 
feet in section, 50 feet in length, filled with ¾-inch to 1½-inch 
washed rock, and provided with a level notched grade board (see 
Figure 5.2).  Manifolds may be used to split flows up to 2 cfs 
discharge for the 100-year peak flow between up to 4 trenches.  
Dispersion trenches shall have a minimum spacing of 50 feet. 

6. Flowpaths from adjacent discharge points must not intersect within 
the 100-foot flowpath lengths, and dispersed flow from a discharge 
point must not be intercepted by another discharge point.  To 
enhance the flow control and water quality effects of dispersion, 
the flowpath shall not exceed 15% slope, and shall be located 
within designated open space.   
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Note: Runoff may be conveyed to an area meeting these flowpath 
criteria.  

7. Ditch discharge points shall be located a minimum of 100 feet 
upgradient of steep slopes (i.e., slopes steeper than 40%), wetlands, 
and streams.   

8. Where the Local Plan Approval Authority determines there is a 
potential for significant adverse impacts downstream (e.g., erosive 
steep slopes or existing downstream drainage problems), 
dispersion of roadway runoff may not be allowed, or other 
measures may be required. 

• Cleared Area Dispersion BMPs 

The runoff from cleared areas that are comprised of bare soil, non-
native landscaping, lawn, and/or pasture is considered to be "fully 
dispersed" if it is dispersed through at least 25 feet of native vegetation 
in accordance with the following criteria: 

1. The contributing flowpath of cleared area being dispersed must be 
no more than 150 feet, AND 

2. Slopes within the 25-foot minimum flowpath through native 
vegetation should be no steeper than 8%. If this criterion can not 
be met due to site constraints, the 25-foot flowpath length must be 
increased 1.5 feet for each percent increase in slope above 8%. 

•  Native Vegetation Landscaped Areas 

 
 
 
 
 
 

5.3.2 Site Design BMPs  

The two BMPs in this section are general practices for design and 
maintenance at the site. 

BMP T5.20  Preserving Natural Vegetation 

Purpose and Definition 

Preserving natural vegetation on-site to the maximum extent practicable 
will minimize the impacts of development on stormwater runoff.  
Preferably 65 percent or more of the development site should be protected 
for the purposes of retaining or enhancing existing forest cover and 
preserving wetlands and stream corridors. 

This section to be completed in the final to identify critical soil, vegetation, 
topographic, and runoff  characteristics that are typical in a native landscape.   
The purpose is to allow a re-claimed site to serve as the “preserved area” in a 
full dispersion proposal.   
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Applications and Limitations 

New development often takes place on tracts of forested land.  In fact, 
building sites are often selected because of the presence of mature trees.  
However, unless sufficient care is taken and planning done, in the interval 
between buying the property and completing construction much of this 
resource is likely to be destroyed.  The property owner is ultimately 
responsible for protecting as many trees as possible, with their understory 
and groundcover.  This responsibility is usually exercised by agents, the 
planners, designers and contractors.  It takes 20 to 30 years for newly 
planted trees to provide the benefits for which trees are so highly valued.   

Forest and native growth areas allow rainwater to naturally percolate into 
the soil, recharging ground water for summer stream flows and reducing 
surface water runoff that creates erosion and flooding.  Conifers can hold 
up to about 50 percent of all rain that falls during a storm.  Twenty to 30 
percent of this rain may never reach the ground but evaporates or is taken 
up by the tree.  Forested and native growth areas also may be effective as 
stormwater buffers around smaller developments. 

On lots that are one acre or greater, preservation of 65 percent or more of 
the site in natural vegetation will allow the use of full dispersion 
techniques presented in BMP T5.30.  Sites that can fully disperse are not 
required to provide runoff treatment or flow control facilities. 

Design Guidelines 

• The preserved area should be situated to minimize the clearing of 
existing forest cover, to maximize the preservation of wetlands, and to 
buffer stream corridors.  

• The preserved area should be placed in a separate tract or protected 
through recorded easements for individual lots. 

• If feasible, the preserved area should be located downslope from the 
building sites, since flow control and water quality are enhanced by 
flow dispersion through duff, undisturbed soils, and native vegetation. 

• The preserved area should be shown on all property maps and should 
be clearly marked during clearing and construction on the site. 

Maintenance 

• Vegetation and trees should not be removed from the natural growth 
retention area, except for approved timber harvest activities and the 
removal of dangerous and diseased trees.  
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BMP T5.21  Better Site Design 

Purpose and Definition 

Fundamental hydrological concepts and stormwater management concepts 
can be applied at the site design phase that are:  

• more integrated with natural topography, 

• reinforce the hydrologic cycle,  

• more aesthetically pleasing, and  

• often less expensive to build.   

A few site planning principles help to locate development on the least 
sensitive portions of a site and accommodate residential land use while 
mitigating its impact on stormwater quality. 

Design Guidelines  

• Define Development Envelope and Protected Areas - The first step 
in site planning is to define the development envelope.  This is done by 
identifying protected areas, setbacks, easements and other site features, 
and by consulting applicable local standards and requirements.  Site 
features to be protected may include important existing trees, steep 
slopes, erosive soils, riparian areas, or wetlands. 

By keeping the development envelope compact, environmental 
impacts can be minimized, construction costs can be reduced, and 
many of the site’s most attractive landscape features can be retained.  
In some cases, economics or other factors may not allow avoidance of 
all sensitive areas.  In these cases, care can be taken to mitigate the 
impacts of development through site work and other landscape 
treatments. 

• Minimize Directly Connected Impervious Areas - Impervious areas 
directly connected to the storm drain system are the greatest 
contributors to urban nonpoint source pollution.  Any impervious 
surface that drains into a catch basin or other conveyance structure is a 
“directly connected impervious surface.”  As stormwater runoff flows 
across parking lots, roadways, and other paved areas, the oil, sediment, 
metals, and other pollutants are collected and concentrated.  If this 
runoff is collected by a drainage structure and carried directly along 
impervious gutters or in sealed underground pipes, it has no 
opportunity for filtering by plant material or infiltration into the soil.  
It also increases in velocity and amount, causing increased peak-flows 
in the winter and decreased base-flows in the summer. 
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A basic site design principle for stormwater management is to 
minimize these directly connected impervious areas.  This can be done 
by limiting overall impervious land coverage or by infiltrating and/or 
dispersing runoff from these impervious areas. 

• Maximize Permeability - Within the development envelope, many 
opportunities are available to maximize the permeability of new 
construction.  These include minimizing impervious areas, paving with 
permeable materials, clustering buildings, and reducing the land 
coverage of buildings by smaller footprints.  All of these strategies 
make more land available for infiltration and dispersion through 
natural vegetation. 

Clustered driveways, small visitor parking bays and other strategies 
can also minimize the impact of transportation-related surfaces while 
still providing adequate access. 

Once site coverage is minimized through clustering and careful 
planning, pavement surfaces can be selected for permeability.  A patio 
of brick-on-sand, for example, is more permeable than a large concrete 
slab.  Engineered soil/landscape systems are permeable ground covers 
suitable for a wide variety of uses.  Permeable/porous pavements can 
be used in place of traditional concrete or asphalt pavements in many 
low traffic applications. 

Maximizing permeability at every possible opportunity requires the 
integration of many small strategies.  These strategies will be reflected 
at all levels of a project, from site planning to materials selection.  In 
addition to the environmental and aesthetic benefits, a high-
permeability site plan may allow the reduction or elimination of 
expensive runoff underground conveyance systems, flow control and 
treatment facilities, yielding significant savings in development costs. 

• Build Narrower Streets - More than any other single element, street 
design has a powerful impact on stormwater quantity and quality.  In 
residential development, streets and other transportation-related 
structures typically can comprise between 60 and 70 percent of the 
total impervious area, and, unlike rooftops, streets are almost always 
directly connected to the stormwater conveyance system. 

The combination of large, directly connected impervious areas, 
together with the pollutants generated by automobiles, makes the street 
network a principal contributor to stormwater pollution in residential 
areas. 

Street design is usually mandated by local municipal standards.  These 
standards have been developed to facilitate efficient automobile traffic 
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and maximize parking.  Most require large impervious land coverage.  
In recent years, new street standards have been gaining acceptance that 
meet the access requirements of local residential streets while reducing 
impervious land coverage.  These standards generally create a new 
class of street that is narrower than the current local street standard, 
called an “access” street.  An access street is intended only to provide 
access to a limited number of residences. 

Because street design is the greatest factor in a residential 
development’s impact on stormwater quality, it is important that 
designers, municipalities and developers employ street standards that 
reduce impervious land coverage. 

• Maximize Choices for Mobility - Given the costs of automobile use, 
both in land area consumed and pollutants generated, maximizing 
choices for mobility is a basic principle for environmentally 
responsible site design.  By designing residential developments to 
promote alternatives to automobile use, a primary source of 
stormwater pollution can be mitigated. 

Bicycle lanes and paths, secure bicycle parking at community centers 
and shops, direct, safe pedestrian connections, and transit facilities are 
all site-planning elements that maximize choices for mobility. 

• Use Drainage as a Design Element - Unlike conveyance storm drain 
systems that hide water beneath the surface and work independently of 
surface topography, a drainage system for stormwater infiltration or 
dispersion can work with natural land forms and land uses to become a 
major design element of a site plan. 

By applying stormwater management techniques early in the site plan 
development, the drainage system can suggest pathway alignments, 
optimum locations for parks and play areas, and potential building 
sites.  In this way, the drainage system helps to generate urban form, 
giving the development an integral, more aesthetically pleasing 
relationship to the natural features of the site.  Not only does the 
integrated site plan complement the land, it can also save on 
development costs by minimizing earthwork and expensive drainage 
features. 
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Resource Material  

Start at the Source.  Residential Site Planning & Design Guidance Manual 
for Stormwater Quality Protection.  Bay Area Stormwater Management 
Agencies Association.  January 1997. 

Site Planning for Urban Stream Protection.  Center for Watershed 
Protection.  December, 1995. 

Better Site Design:  A Handbook for Changing Development Rules in 
Your Community.  Center for Watershed Protection.  August 1998. 

http://www.stormwatercenter.net 
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5.3.3 Other Practices  
 
The BMPs described in this section are other general practices for on-
site treatment of stormwater. 
BMP T5.30  Full Dispersion  

 
Purpose and Definition 
This BMP allows for "fully dispersing" runoff from impervious surfaces 
and cleared areas of development sites that protect at least 65% of the site 
(or a threshold discharge area on the site) in a forest or native condition.   

Applications and Limitations 

• Rural single family residential developments should use these 
dispersion BMPs wherever possible to minimize effective impervious 
surface to less than 10% of the development site.  
 

• Other types of development that retain 65% of the site (or a threshold 
discharge area on the site) in a forested or native condition may also 
use these BMPs to avoid triggering the flow control facility 
requirement.   

 
• The preserved area should be situated to minimize the clearing of 

existing forest cover, to maximize the preservation of wetlands 
(though the wetland area and any streams and lakes do not count 
toward the 65% forest or native condition area), and to buffer stream 
corridors.  

• The preserved area should be placed in a separate tract or protected 
through recorded easements for individual lots. 

• The preserved area should be shown on all property maps and should 
be clearly marked during clearing and construction on the site. 

• All trees within the preserved area at the time of permit application 
shall be retained, aside from approved timber harvest activities and the 
removal of dangerous or diseased trees.   

• The preserved area may be used for passive recreation and related 
facilities, including pedestrian and bicycle trails, nature viewing areas, 
fishing and camping areas, and other similar activities that do not 
require permanent structures, provided that cleared areas and areas of 
compacted soil associated with these areas and facilities do not exceed 
eight percent of the preserved area. 

 
Design Guidelines 

0010220



November 2011 Draft Volume V – Runoff Treatment BMPs 5-29 

 

 
• Roof Downspouts  
 

Roof surfaces that comply with the downspout infiltration 
requirements in Volume III, Chapter 3, are considered to be "fully 
dispersed" (i.e., zero percent effective imperviousness).  All other roof 
surfaces are considered to be "fully dispersed" (i.e., at or approaching 
zero percent effective imperviousness) only if they are within a 
threshold discharge area that is or will be more than 65% forested (or 
native vegetative cover) and less than 10% impervious (total), AND if 
they comply with the downspout dispersion requirements of BMP 
T5.10, and have vegetated flow paths through native vegetation 
exceeding 100 feet. 

• Driveway Dispersion  
Driveway surfaces are considered to be "fully dispersed" if they are 
within a threshold discharge area that is or will be more than 65% 
forested (or native vegetative cover) and less than 10% impervious 
(total), AND if they comply with the driveway dispersion BMPs – 
BMP 5.11 and BMP T5.12 - and have flow paths through native 
vegetation exceeding 100 feet. This also holds true for any driveway 
surfaces that comply with the roadway dispersion BMPs described 
below. 

• Roadway Dispersion BMPs 
Roadway surfaces are considered to be "fully dispersed" if they are 
within a threshold discharge area that is or will be more than 65% 
forested (or native vegetative cover) and less than 10% impervious 
(total), AND if they comply with the following dispersion 
requirements: 

1. Roadway runoff dispersion is allowed only on rural neighborhood 
collectors and local access streets.  To the extent feasible, 
driveways should be dispersed to the same standards as roadways 
to ensure adequate water quality protection of downstream 
resources. 

2. The road section shall be designed to minimize collection and 
concentration of roadway runoff.  Sheet flow over roadway fill 
slopes (i.e., where roadway subgrade is above adjacent right-of-
way) should be used wherever possible to avoid concentration.   

3. When it is necessary to collect and concentrate runoff from the 
roadway and adjacent upstream areas (e.g., in a ditch on a cut 
slope), concentrated flows shall be incrementally discharged from 
the ditch via cross culverts or at the ends of cut sections.  These 
incremental discharges of newly concentrated flows shall not 
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exceed 0.5 cfs at any one discharge point from a ditch for the 100-
year runoff event.  Where flows at a particular ditch discharge 
point were already concentrated under existing site conditions 
(e.g., in a natural channel that crosses the roadway alignment), the 
0.5-cfs limit would be in addition to the existing concentrated peak 
flows. 

4. Ditch discharge points with up to 0.2 cfs discharge for the peak 
100-year flow shall use rock pads or dispersion trenches to 
disperse flows.  Ditch discharge points with between 0.2 and 0.5 
cfs discharge for the 100-year peak flow shall use only dispersion 
trenches to disperse flows.   

5. Dispersion trenches shall be designed to accept surface flows (free 
discharge) from a pipe, culvert, or ditch end, shall be aligned 
perpendicular to the flowpath, and shall be minimum 2 feet by 2 
feet in section, 50 feet in length, filled with ¾-inch to 1½-inch 
washed rock, and provided with a level notched grade board (see 
Figure 5.2).  Manifolds may be used to split flows up to 2 cfs 
discharge for the 100-year peak flow between up to 4 trenches.  
Dispersion trenches shall have a minimum spacing of 50 feet. 

6. After being dispersed with rock pads or trenches, flows from ditch 
discharge points must traverse a minimum of 100 feet of 
undisturbed native vegetation before leaving the project site, or 
entering an existing onsite channel carrying existing concentrated 
flows across the road alignment.   

Note: In order to provide the 100-foot flowpath length to an 
existing channel, some roadway runoff may unavoidably enter the 
channel undispersed.  Also note that water quality treatment may 
be waived for roadway runoff dispersed through 100 feet of 
undisturbed native vegetation. 

7. Flowpaths from adjacent discharge points must not intersect within 
the 100-foot flowpath lengths, and dispersed flow from a discharge 
point must not be intercepted by another discharge point.  To 
enhance the flow control and water quality effects of dispersion, 
the flowpath shall not exceed 15% slope, and shall be located 
within designated open space.   

Note: Runoff may be conveyed to an area meeting these flowpath 
criteria.  

8. Ditch discharge points shall be located a minimum of 100 feet 
upgradient of steep slopes (i.e., slopes steeper than 40%), wetlands, 
and streams.   

9. Where the Local Plan Approval Authority determines there is a 
potential for significant adverse impacts downstream (e.g., erosive 
steep slopes or existing downstream drainage problems), 
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dispersion of roadway runoff may not be allowed, or other 
measures may be required. 

• Cleared Area Dispersion BMPs 

The runoff from cleared areas that are comprised of bare soil, non-
native landscaping, lawn, and/or pasture is considered to be "fully 
dispersed" if it is dispersed through at least 25 feet of native vegetation 
in accordance with the following criteria: 

1. The contributing flowpath of cleared area being dispersed must be 
no more than 150 feet, AND 

2. Slopes within the 25-foot minimum flowpath through native 
vegetation should be no steeper than 8%. If this criterion can not 
be met due to site constraints, the 25-foot flowpath length must be 
increased 1.5 feet for each percent increase in slope above 8%. 
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Chapter 6 -  Pretreatment  
6.1 Purpose 

This chapter presents the methods that may be used to provide 
pretreatment prior to basic or enhanced runoff treatment facilities.  
Pretreatment must be provided in the following applications: 

• for sand filters and media filtration and infiltration BMPs to protect 
them from excessive siltation and debris 

• where the basic treatment facility or the receiving water may be 
adversely affected by non-targeted pollutants (e.g., oil), or may by 
overwhelmed by a heavy load of targeted pollutants (e.g., suspended 
solids). 

6.2 Application 
Presettling basins are a typical pretreatment BMP used to remove 
suspended solids.  All of the basic runoff treatment facilities may also be 
used for pretreatment to reduce suspended solids.  Catchbasin inserts may 
be appropriate in some circumstances to provide oil or TSS control, 
depending on the type of insert.  Some of the manufactured storm drain 
structures presented in Chapter 12 may also be used for pretreatment for 
oil or TSS reduction.  

A detention pond sized to meet the flow control standard in Volume I may 
also be used to provide pretreatment for suspended solids removal. 

6.3 Best Management Practices (BMPs) for Pretreatment 
This Chapter has only one BMP - BMP T6.10 for presettling basins.  
Please use the Pretreatment link in Chapter 12 to access a listing and 
design criteria for various patented devices that have received a General 
Use Level Designation for Pretreatment through the TAPE program.  
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BMP T6.10  Presettling Basin  
Purpose and Definition 
A Presettling Basin provides pretreatment of runoff in order to remove 
suspended solids, which can impact other runoff treatment BMPs.   

Application and Limitations 
Runoff treated by a Presettling Basin may not be discharged directly to a 
receiving water; it must be further treated by a basic or enhanced runoff 
treatment BMP. 

Design Criteria 
1. A presettling basin shall be designed with a wetpool.  The treatment 

volume shall be at least 30 percent of the total volume of runoff from 
the 6-month, 24-hour storm event. 

2. If the runoff in the Presettling Basin will be in direct contact with the 
soil, it must be lined per the liner requirement in Section 4.4. 

3. The Presettling Basin shall conform to the following: 

a) The length-to-width ratio shall be at least 3:1.  Berms or baffles 
may be used to lengthen the flowpath. 

b) The minimum depth shall be 4 feet; the maximum depth shall be 6 
feet. 

4. Inlets and outlets shall be designed to minimize velocity and reduce 
turbulence.  Inlet and outlet structures should be located at extreme 
ends of the basin in order to maximize particle-settling opportunities. 

Site Constraints and Setbacks 
Site constraints are any manmade restrictions such as property lines, 
easements, structures, etc. that impose constraints on development.  
Constraints may also be imposed from natural features such as 
requirements of the local government's Sensitive Areas Ordinance and 
Rules.  These should also be reviewed for specific application to the 
proposed development. 
All facilities shall be a minimum of 20 feet from any structure, property 
line, and any vegetative buffer required by the local government. 

All facilities shall be 100 feet from any septic tank/drainfield (except wet 
vaults shall be a minimum of 20 feet).   

All facilities shall be a minimum of 50 feet from any steep (greater than 15 
percent) slope.  A geotechnical report must address the potential impact of 
a wet pond on a steep slope.   

Embankments that impound water must comply with the Washington 
State Dam Safety Regulations (Chapter 173-175 WAC).  If the 
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impoundment has a storage capacity (including both water and sediment 
storage volumes) greater than 10 acre-feet (435,600 cubic feet or 3.26 
million gallons) above natural ground level, then dam safety design and 
review are required by the Department of Ecology.  See Volume III for 
more detail. 
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Chapter 7 -  Infiltration and Bio-infiltration Treatment 
Facilities 

7.1 Purpose 
This Chapter provides site suitability, design, and maintenance criteria for 
infiltration treatment systems.  Infiltration treatment Best Management 
Practices (BMPs) serve the dual purpose of removing pollutants (TSS, 
heavy metals, phosphates, and organics) from stormwater and recharging 
aquifers. 

A stormwater infiltration treatment facility is an impoundment; typically a 
basin, trench, or bioretention -infiltration swale whose underlying soil 
removes pollutants from stormwater.  The infiltration BMPs described in 
this chapter include: 

BMP T7.10 Infiltration bBasins 
BMP T7.20 Infiltration tTrenches 
BMP T7.30  Bioretention-infiltration s Cells, Swales, and Planter Boxes 
BMP T7.40  Compost-amended Vegetated Filter Strips 

Infiltration treatment soils must contain sufficient organic matter and/or 
clays to sorb, decompose, and/or filter stormwater pollutants.  
Pollutant/soil contact time, soil sorptive capacity, and soil aerobic 
conditions are important design considerations.  

To reduce duplication of design guidance, information regarding site 
criteria, infiltration rates, site suitability, and guidance of a general nature 
for these infiltration treatment BMPs has been moved to Chapter 3 of 
Volume III. Also, design details for infiltration basins and trenches have 
been moved to Chapter 3 of Volume III.  The text in Chapter 3 has been 
modified to indicate where design guidance applies only to infiltration 
treatment systems, not infiltration facilities serving only a flow control 
function.  Design details regarding BMP T7.30, Bioretention -infiltration 
swales and planter boxes, is retained in this chapter as the imported soil 
for that BMP serves primarily only an infiltration treatment function.  If 
the exfiltrate of stormwater from the imported soil is allowed to infiltrate 
into the ground, the facility also serves a flow control function. 

7.2 Application 
These infiltration and bioretention-infiltration treatment measures are 
capable of achieving the performance objectives cited in Chapter 3 for 
specific treatment menus.  In general, these treatment techniques can 
capture and remove or reduce the target pollutants to levels that will not 
adversely affect public health or beneficial uses of surface and ground 

0010227



November 2011 Draft Volume V – Runoff Treatment BMPs 7-5 

water resources, and will not cause a violation of ground water quality 
standards. 
Infiltration treatment systems are typically installed: 

• As off-line systems, or on-line for small drainages 

• As a polishing treatment for street/highway runoff after pretreatment 
for TSS and oil 

• As part of a treatment train 

• As retrofits at sites with limited land areas, such as residential lots, 
commercial areas, parking lots, and open space areas.  

• With appropriate pretreatment for oil and silt control to prevent 
clogging. Appropriate pretreatment devices include a pre-settling 
basin, wet pond/vault, biofilter, constructed wetland, media filter, and 
oil/water separator. 

An infiltration basin is preferred, where applicable, and whereover  a 
trench for ease of maintenance reasons. or bio-infiltration swale cannot be 
sufficiently maintained. 

7.3 General Considerations 
Please reference to  Section 3.3 of Volume III.   

 

7.4 Best Management Practices (BMPs) for Infiltration 
 and Bioretention-infiltration Treatment 

 
The three BMPs discussed below are recognized currently as effective 
treatment techniques using infiltration and bioretetention-infiltration.  
Selection of a specific BMP should be coordinated with the Treatment 
Facility Menus provided in Chapter 3. 
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BMP T7.10  Infiltration Basins  
The design criteria for infiltration basins for treatment are in the 

following See Ssections of Volume III: 

 3.3.7: Site Suitability Criteria 

 3.3.9: General Design, Maintenance, and Construction Criteria 
for Infiltration Facilities 

  3.3.10: Infiltration Basins, Chapter 3, Volume III. 

 

 

BMP T7.20  Infiltration Trenches 
 

The design criteria for infiltration trenches for treatment are in the 
following sections of Volume III: 

 3.3.7: Site Suitability Criteria 

 3.3.9: General Design, Maintenance, and Construction Criteria 
for Infiltration Facilities 

 See section 3.3.11: Infiltration Trenches , Chapter 3, Volume 
III. 
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BMP T7.30  Bioretention-infiltration Swale Cells, Swales, and 
Planter Boxes 
 
Purpose 
To provide effective removal of many stormwater pollutants, and provide 
reductions in stormwater runoff quantity and surface runoff flow rates.  
Where the surrounding native soils have adequate infiltration rates, 
bioretention can be used as a primary or supplemental retention system.  
Where the native soils have low infiltration rates, under-drain systems can 
be installed and the facility used to filter pollutants and detain flows that 
exceed infiltration capacity of the surrounding soil. However, designs 
utilizing under-drains provide less flow control benefits.  
 
Description 
Bioretention areas are shallow landscaped depressions, with a designed 
soil mix and plants adapted to the local climate and soil moisture 
conditions, that receive stormwater from a small contributing area.  
 
The terms bioretention and raingarden are sometimes used 
interchangeably. However, for Washington State, the term bioretention is 
used to describe an engineered facility that includes designed soil mixes 
and perhaps under-drains and control structures. The term rain garden is 
used to describe a landscape feature to capture stormwater on small 
project sites. Rain gardens have less restrictive design criteria for the soil 
mix and usually do not include under-drains and other control structures. 
Both are applications of the same LID concept and can be highly effective 
for reducing surface runoff and removing pollutants.     

 
The term, bioretention, is used to describe various designs using soil and 
plant complexes to manage stormwater. The following terminology is used 
in this manual: 
 

• Bioretention cells: Shallow depressions with a designed planting soil mix 
and a variety of plant material, including trees, shrubs, grasses, and/or 
other herbaceous plants. Bioretention cells may or may not have an under-
drain and are not designed as a conveyance system. 
 

• Bioretention swales: Incorporate the same design features as bioretention 
cells; however, bioretention swales are designed as part of a system that 
can convey stormwater when maximum ponding depth is exceeded.  
Bioretention swales have relatively gentle side slopes and ponding 
depths that are typically 6 to 12 inches. 
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• Bioretention planter boxes: Designed soil mix and a variety of plant 
material including trees, shrubs, grasses, and/or other herbaceous plants 
within a vertical walled container usually constructed from formed 
concrete, but could include other materials. The planter may be completely 
impervious and include a bottom (must include an under-drain) or have an 
open bottom and allow infiltration to the subgrade. These designs are often 
used in ultra-urban settings.    
 

Applications and Limitations: 
Because Bioretention facilities use an imported soil mix that has a 
moderate design infiltration rate, they are best applied for small drainages, 
and near the source of the stormwater.  Cells may be scattered throughout 
a subdivision; a swale may run alongside the access road; or a series of 
planter boxes may serve the road .  In these situations, they can but are not 
required to fully meet the requirement to treat 91% of the stormwater 
runoff file from pollution-generating surfaces.  But the amount of 
stormwater that is predicted to pass through the soil profile may be 
estimated and subtracted from the 91% volume that must be treated.  
Downstream treatment facilities may be significantly smaller as a result. 

 

Bioretention facilities that infiltrate into the ground can also serve a 
significant flow reduction function.  They can, but are not required to fully 
meet the flow control duration standard of Minimum Requirement #7.  
Because they typically do not have an orifice restricting overflow or 
underflow discharge rates, they typically don’t fully meet Minimum 
Requirement #7.   However, their performance contributes to meeting the 
standard, and that can result in much smaller flow control facilities at the  
bottom of the project site.   When used in combination with other low 
impact development techniques, they can also help achieve compliance 
with the Performance Standard option of Minimum Requirement #5.  

 

Applications with or without under-drains vary extensively and can be 
applied in new development, redevelopment and retrofits.Typical  
applications include: 

• Individual lots for rooftop, driveway, and other on-lot impervious 
surface. 

• Shared facilities located in common areas for individual lots.  

• Areas within loop roads or cul-de-sacs.      

• Landscaped parking lot islands. 

• Within right-of-ways along roads (often linear bioretention swales and 
cells). 
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• Common landscaped areas in apartment complexes or other 
multifamily housing designs. 

• Planters on building roofs, patios, and as part of streetscapes. 
 

Site Suitability: 
For a listing of site conditions that can make bioretention infeasible, 
please refer to Appendix I-G in Volume 1.  The following listing explains 
some of those conditions, but also includes considerations related to 
aesthetics or functionality. 
 
• Site topography: Based on geotechnical concerns, infiltration on slopes 

greater than 10 percent should only be considered with caution. The 
site assessment should clearly define any landslide and erosion critical 
areas and coastal bluffs and appropriate setbacks provided by the local 
jurisdiction. Thorough geotechnical analysis should be included when 
considering infiltration within or near slope setbacks. Depending on 
adjacent infrastructure (e.g. basements and subsurface utilities) and 
subgrade geology, geotechnical analysis may also be necessary on 
relatively low gradients. 

• Depth-to-hydraulic restriction layer: separation to a hydraulic 
restriction layer (rock, highly compacted soil layer or water table) is an 
important design consideration for infiltration and flow control 
performance. Contamination of groundwater is an important factor 
when infiltrating stormwater; however, when determining depth to the 
water table the primary concern in the SWMMWW is infiltration 
capacity (as influenced by ground water mounding) and associated 
flow control performance. When properly designed and constructed 
the BSM will provide very good water quality treatment before 
infiltrated stormwater reaches the subgrade and then groundwater. The 
following are recommended minimum separations to groundwater:          
o A minimum separation of 1 foot from the seasonal high water 

mark to the bottom of the bioretention area is recommended where 
the contributing area of the bioretention has less than 5,000 square 
feet of pollution-generating impervious surface; and less than 
10,000 square feet of impervious surface; and less than ¾ acres of 
lawn. Recommended separation distances for bioretention areas 
with small contributing areas are less than the new Department of 
Ecology (Ecology) recommendation of 3 feet for two reasons: (1) 
bioretention soil mixes provide effective pollutant capture; and (2) 
hydrologic loading and potential for groundwater mounding is 
reduced when managing flows from smaller contributing areas in 
relation to bioretention area. 

o A minimum separation of 3 feet from the seasonal high water mark 
to the bottom of the bioretention area is recommended where the 
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contributing area of the bioretention area is equal to or exceeds any 
of the following limitations: 5,000 square feet of pollution-
generating impervious surface; or 10,000 square feet of impervious 
surface; or ¾ acres of lawn and landscape.   

• Utility conflicts: Consult local jurisdiction requirements for horizontal 
and vertical separation required for publicly-owned utilities, such as 
water and sewer.  Consult the appropriate franchise utility owners for 
separation requirements from their utilities, which may include 
communications and gas.  When separation requirements cannot be 
met, designs should include appropriate mitigation measures, such as 
impermeable liners over the utility, sleeving utilities, fixing known 
leaky joints or cracked conduits, and/or adding an underdrain to the 
bioretention. 

• Setbacks: Consult local jurisdiction guidelines for appropriate 
bioretention area setbacks from wellheads, on-site sewage systems, 
basements, foundations, and utilities. 

• Expected pollutant loading: Bioretention can provide very good water 
quality treatment for heavy pollutant loads associated with industrial 
or commercial sites. In these settings an impermeable liner between 
the BSM and the subgrade and an under-drain may be required due to 
soil and groundwater contamination concerns.  

• Transportation safety: The design configuration and selected plant 
types should provide adequate sight distances, clear zones, and 
appropriate setbacks for roadway applications in accordance with local 
jurisdiction requirements. 

• Ponding depth and surface water draw-down: Flow control needs, as 
well as location in the development, and mosquito breeding cycles will 
determine draw-down timing. For example, front yards and entrances 
to residential or commercial developments may require rapid surface 
dewatering for aesthetics.   

• Impacts of surrounding activities: Human activity influences the 
location of the facility in the development. For example, locate 
bioretention areas away from traveled areas on individual lots to 
prevent soil compaction and damage to vegetation or provide elevated 
or bermed pathways in areas where foot traffic is inevitable. and 
provide barriers, such as wheel stops, to restrict vehicle access in 
roadside applications. 

• Visual buffering: Bioretention facilities can be used to buffer 
structures from roads, enhance privacy among residences, and for an 
aesthetic site feature. 

• Site growing characteristics and plant selection: Appropriate plants 
should be selected for sun exposure, soil moisture, and adjacent plant 
communities.  Native species or hardy cultivars are recommended and 
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can flourish in the properly designed and placed BSM with no nutrient 
or pesticide inputs and 2-3 years irrigation for establishment. Invasive 
species control may be necessary. 

 

Bio-infiltration swales, also known as Grass Percolation Areas, combine 
grassy vegetation and soils to remove stormwater pollutants by percolation 
into the ground.  Their pollutant removal mechanisms include filtration, 
soil sorption, and uptake by vegetative root zones.  Bio-infiltration swales 
have been used in Spokane County for many years to treat urban 
stormwater and recharge the ground water. 

In general, bio-infiltration swales are used for treating stormwater runoff 
from roofs, roads and parking lots.  Runoff volumes greater than water 
quality design  volume are typically overflowed to the subsurface through 
an appropriate conveyance facility such as a dry well, or an overflow 
channel to surface water.  Overflows that are directed to a surface water 
must meet Minimum Requirement #7 or #8 (whichever is applicable) 
unless the discharge is to a marine water, or qualifies for a flow control 
exemption in accordance with the criteria in Minimum Requirement #7.    

Additional Design Criteria Specific for Bioretention -infiltration Swales 
Flow entrance and pretreatment:  
Flow entrance design will depend on topography, flow velocities and 
volume entering the pretreatment and bioretention area, and site 
constraints. Flows should be less than 1.0 ft/second to minimize erosion 
potential. Landscape areas and vegetated buffer strips slow incoming 
flows and provide an initial settling of particulates and are the preferred 
type of flow entrance. Engineered flow dissipation (e.g., rock pad) should 
be incorporated into curb-cut or piped (concentrated) flow entrances. Six 
primary types of flow entrances can be used for bioretention:  

• Dispersed, low velocity flow across a landscape area: This is the 
preferred method of delivering flows. Dispersed flow may not be 
possible given space limitations or if the facility is controlling roadway 
or parking lot flows where curbs are mandatory.     

• Dispersed or sheet flow across pavement or gravel and past wheel 
stops for parking areas. 

• Curb cuts for roadside, driveway or parking lot areas: Curb cuts 
should include rock or other erosion protection material in the channel 
entrance to dissipate energy. Avoid use of anglar rock or quarry spalls 
and instead use round (river) rock if needed. Flow entrance should 
drop 2 to 3 inches from curb line and provide an area for settling and 
periodic removal of sediment and coarse material before flow 
dissipates to the remainder of the cell (Prince George’s County, 
Maryland, 2002, and U.S. Army Environmental Center and Fort 
Lewis, 2003). Curb cuts used for bioretention areas in high use parking 

0010234



7-12 Volume V – Runoff Treatment BMPs November 2011 Draft 

lots or roadways require special attention due to high coarse 
particulates and trash accumulation in the flow entrance and associated 
bypass of flows. The following are methods recommended for areas 
where heavy trash and coarse particulates are anticipated: 

 Curb cut width <need recommendation on this> 

 At a minimum, the flow entrance should drop 2 to 3 inches 
from gutter line into the bioretention area and provide an 
area for settling and periodic removal of debris. Consider a 
small forebay at the flow entrance to capture more debris 
and sediment load. 

 Anticipate relatively more frequent inspection and 
maintenance for areas with large impervious areas, high 
traffic loads and larger debris loads. 

 Avoid piped flow entrance in this setting. 

 

• Pipe flow entrance: Piped entrances should include rock or other 
erosion protection material in the channel entrance to dissipate energy 
and/or flow dispersion. 

• Catch basin: In areas with heavy sediment inputs (e.g., frequently 
sanded roads), catch basins can be used to settle sediment and slowly 
release water to the bioretention area through a grate for filtering 
coarse material. 

• Trench drains: can be used to cross sidewalks or driveways where a 
deeper pipe conveyance creates elevation problems. Trench drains 
tend to clog and may require additional maintenance. 
 

Note: Woody plants can restrict or concentrate flows and can be damaged 
by erosion around the root ball and should not be placed directly in the 
entrance flow path (Prince George’s County, 2002).  

 

Bottom area and side slopes: 
Bioretention areas are highly adaptable and can fit various settings such as 
rural  and urban roadsides, ultra urban streetscapes and parking lots by 
adjusting bottom area and side slope configuration.  Recommended 
maximum and minimum dimensions include: 

• Maximum planted sides slopes: 3H:1V. 

• Maximum planted side slope if total cell depth is greater than 3 feet: 
3H:1V. If steeper side slopes are necessary rockeries, concrete walls or 
soil wraps effective design tools.  
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• Minimum bottom width for bioretention swales: 2 feet (to prevent 
channelization).  

Note: Bioretention areas should have a minimum shoulder of 12 inches 
between the road edge and beginning of the bioretention side slope where 
flush curbs are used. Compaction effort for the shoulder should be 90 
percent Proctor. 
 

Ponding area: 
Ponding depth recommendaitons: 

• Maximum ponding depth: 12 inches. 

• Surface pool drawdown time: 24 hours maximum. 

 

Surface overflow: 
Surface overflow can be provided by vertical stand pipes that are 
connected to under-drain systems, by horizontal drainage pipes, or by 
armored overflow channels installed at the designed maximum ponding 
eluviations. Overflow conveyance structures are necessary for all 
bioretention facilities to safely convey flows that exceed the capacity of 
the facility and to protect downstream natural resources and property. 

The minim freeboard from the invert of the overflow stand pipe, 
horizontal drainage pipe or earthen channel should be 6 inches. 

 

Default Bioretention Soil Mix: 
a. Mineral Aggregate 

Table 7.1 provides a gradation guideline for the aggregate component 
of a BSM specification in western Washington (Hinman, Robertson, 
2007).  The sand gradation below is often supplied as a well-graded 
utility or screened and with compost is balanced with enough fines to 
provide adequate water retention, hydraulic conductivities within 
recommended range (see below), pollutant removal and plant growth 
characteristics for bioretention soil mixes.   
 
Table 7.1 – General Guideline for Mineral Aggregate Gradation 

Sieve Size Percent Passing 
3/8” 100 
#4 95-100 
#10 75-90 
#40 25-40 
#100 4-10 
#200 2-5 
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b. Compost  

• Meets the definition of “composted materials” in WAC 173-350, 
section 220 (including contaminant levels and other standards), 
available online at http://www.ecy.wa.gov/programs/swfa/compost/  

• Must have an organic matter content of 35-65%. 

• Must have a carbon to nitrogen ratio below 25:1 (the C:N ratio may be 
as high as 35:1 for plantings composed entirely of plants native to the 
Puget Sound Lowlands region).  

• Produced at a composting facility permitted by the WA Department of 
Ecology. A current list of permitted facilities is available at 
http://www.ecy.wa.gov/programs/swfa/compost/  

• Stable (low oxygen use and CO2 generation) and mature (capable of 
supporting plant growth) by tests shown below. This is critical to plant 
success in a bioretention soil mixes. 

• Moisture content range: no visible free water or dust produced when 
handling the material. 

• Tested in accordance with the U.S. Composting Council “Testing 
Methods for the Examination of Compost and Composting” 
(TMECC), as established in the Composting Council’s “Seal of 
Testing Assurance” (STA) program.  Most Washington compost 
facilities now use these tests. 

• Screened to the size gradations for Fine Compost under TMECC test 
method 02.02-B (gradations are shown in the specification in 
Appendix)  

• pH between 6.0 and 8.5 (TMECC 04.11-A) 

• Manufactured inert content less that 1% by weight (TMECC 03.08-A) 

• Minimum organic matter content of 40% (TMECC 05.07-A) 

• Soluble salt content less than 4.0 mmhos/cm (TMECC 04.10-A) 

• Maturity greater than 80% (TMECC 05.05-A “Germination and 
Vigor”) 

• Stability of 7 or below (TMECC 05.08-B “Carbon Dioxide Evolution 
Rate”)   

• Carbon to nitrogen ratio (TMECC 04.01 “Total Carbon” and 04.02D 
“Total Kjeldahl Nitrogen”) of less than 25:1. The C:N ratio may be up 
to 35:1 for plantings composed entirely of Puget Sound Lowland 
native species and up to 40:1 for coarse compost to be used as a 
surface mulch (not in a soil mix).  
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c. Compost to aggregate ratio and organic matter content 

• Compost to aggregate ratio: 60 percent mineral aggregate, 40 
percent compost. 

• Organic matter content: 5-8 percent by weight.  
• Compost and mineral aggregate must be uniformly mixed.  
 
 

Design Criteria for Custom Bioretention Soil Mixes: 
 
Soil mixes for bioretention areas (typically composed of 60% mineral 
aggregate and 40% compost by volume in this region) need to balance 
three primary design objectives to provide optimum performance:  

• Provide high enough infiltration rates to meet desired surface water 
drawdown and system dewatering. 

• Provide infiltration rates that are not too high in order to optimize 
pollutant removal capability. 

• Provide a growth media that supports long-term plant and soil health 
(Hinman, 2009). 

 
 
Bioretention Soil Mixes must demonstrate compliance with the following 
criteria: 

• CEC ≥ 5 meq/100 grams of dry soil;  

• pH between 5.5 and 7.0 

• 5 - 8 percent organic matter content;  

• 2-5 percent fines passing the 200 sieve;  

• Minimum soil depth of 18 inches  

• Initial saturated hydraulic conductivity of less than 12 inches per 
hour 

• Long-term saturated hydraulic conductivity of more than 1 inch 
per hour.  Note: Long term shc is determined by applying the 
appropriate infiltration correction factors as explained below under 
“Determining Bioretention soil mix infiltration rate.” 

 
Soil Depth: 

• Soil depth must be a minimum of 18 inches to provide water 
quality treatment and good growing conditions for selected plants 
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• A minimum depth of 24 inches should be selected for improved 
phosphorus and nitrogen (TKN) removal where under-drains are 
used. 
 

Filter Fabrics: 
Do not use filter fabrics between the subgrade and the BSM.  The 
gradation between existing soils and BSM is not great enough to allow 
significant migration of fines into the BSM.  Additionally, filter fabrics 
may clog with downward migration of fines from the BSM. 

 
Underdrain (optional): 
The area above an under-drain pipe in a bioretention area provides 
detention and pollutant filtering; however, only the area below the under-
drain invert and above the bottom of the bioretention facility (subgrade) 
can be used in the WWHM or MGSFlood for dead storage volume that 
provides flow control benefit   
 
Under-drain systems should only be installed when the bioretention 
facility is:  

• Located near sensitive infrastructure (e.g., unsealed basements) and 
potential for flooding is likely. 

• Used for filtering storm flows from gas stations or other pollutant 
hotspots (requires impermeable liner). 

• In soils with infiltration rates that are not adequate to meet maximum 
pool and system dewater rates, or are below a minimum rate allowed 
by the local government.  

• In an area that does not provide the minimum depth to high seasonal 
groundwater. 

 
The under-drain can be connected to a downstream open conveyance 
(bioretention swale), to another bioretention cell as part of a connected 
treatment system, daylight to a dispersion area using an effective flow 
dispersion practice, or to a storm drain. 
 
Under-drain pipe: 
Under-drains should be slotted, thick-walled plastic pipe. The slot opening 
should be smaller than the smallest aggregate gradation for the gravel 
filter bed (see under-drain filter bed below) to prevent migration of 
material into the drain. This configuration allows for pressurized water 
cleaning and root cutting if necessary (personal communication, Tracy 
Tackett, 2004). Under-drain pipe recommendation: 
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• Minimum pipe diameter: 4 inches (pipe diameter will depend on 
hydraulic capacity required, 4 to 8 inches is common). 

• Slotted subsurface drain PVC per ASTM D1785 SCH 40. 

• Slots should be cut perpendicular to the long axis of the pipe and be 
0.04 to 0.069 inches by 1 inch long and be spaced 0.25 inches apart 
(spaced longitudinally). Slots should be arranged in four rows spaced 
on 45-degree centers and cover ½ of the circumference of the pipe. See 
Filter Materials section for aggregate gradation appropriate for this slot 
size. 

• Under-drains should be sloped at a minimum of 0.5 percent unless 
otherwise specified by an engineer (Low Impact Development Center, 
2004).    

 
Perforated PVC or flexible slotted HDPE pipe cannot be cleaned with 
pressurized water or root cutting equipment, are less durable and are not 
recommended. Wrapping the under-drain pipe in filter fabric increases 
chances of clogging and is not recommended (Low Impact Development 
Center, 2004). A 6-inch rigid non-perforated observation pipe or other 
maintenance access should be connected to the under-drain every 250 to 
300 feet to provide a clean-out port, as well as an observation well to 
monitor dewatering rates (Prince George’s County, 2002 and personal 
communication, Tracey Tackett, 2004).  
 
Under-drain aggregate filter and bedding layer:       
Aggregate filter and bedding layers and filter fabrics buffer the under-
drain system from sediment input and clogging. When properly selected 
for the soil gradation, geosynthetic filter fabrics can provide adequate 
protection from the migration of fines. However, aggregate filter and 
bedding layers, with proper gradations, provide a larger surface area for 
protecting under-drains and are preferred.   
   
• Guideline for under-drain aggregate filter and bedding layers with 
heavy walled slotted pipe (see under-drain pipe guideline above): 
Sieve size Percent Passing 
¾ inch 100 
¼ inch 30-60 
US No. 8 20-50 
US No. 50 3-12 
US No. 200 0-1 
 
The above gradation is a Type 26 mineral aggregate (gravel backfill for 
drains, City of Seattle). 
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• Place under-drain on a bed of the Type 26 aggregate with a minimum 
thickness of 6 inches and cover with Type 26 aggregate to provide a 1-foot 
minimum depth around the top and sides of the slotted pipe.  
 
<figure: under-drain pipe and aggregate bed> 
 
 
Orifice and other flow control structures: 
Under-drains also rapidly move water out of the bioretention area and 
decrease detention time and flow retention. Properly designed and 
installed bioretention have shown very good flow control performance on 
soils with low infiltration rates (Hinman, 2009).  Accordingly, when 
under-drains are used, access for adding or adjusting orifice configurations 
and other control structures is recommended for adaptive management and 
optimum performance. The minimum orifice diameter should be 0.25 
inches to minimize clogging and maintenance requirements. 
 
<figures: elevated under-drain, upturned under-drain, ILM/WSU flow 
control structure>   
 
Check dams: 
Check dams are necessary for reducing flow velocity and potential 
erosion, as well as increasing detention time and infiltration capability on 
sloped sites. Typical materials include concrete, wood, rock, compacted 
dense soil covered with vegetation, and vegetated hedge rows.  Design 
depends on flow control goals, local regulations for structures within road 
right-of-ways and aesthetics. Optimum spacing is determined by flow 
control benefit (modeling) in relation to cost consideration. Some typical 
check dam designs are included in Figure XX.      
 
<figures: check dam berms, concrete weirs and wood>   
 
Hydraulic restriction layers: 
Adjacent roads, foundations or other infrastructure may require that 
infiltration pathways are restricted to prevent excessive hydrologic 
loading. Three types of restricting layers can be incorporated into 
bioretention designs:  

• Filter fabric can be placed along vertical walls to reduce lateral flows. 

• Clay (bentonite) liners are low permeability liners. Where clay liners 
are used under-drain systems are necessary. See 2005 SMMWW 
Volume IV section 4.4.3 for guidelines.  

• Geomembrane liners completely block infiltration to subgrade soils 
and are used for groundwater protection when bioretention facilities 
are installed to filter storm flows from pollutant hotspots or on 
sidewalls of bioretention areas to restrict lateral flows to roadbeds or 
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other sensitive infrastructure. Where geomembrane liners are used to 
line the entire facility under-drain systems are necessary. The liner 
should have a minimum thickness of 30 mils and be ultraviolet (UV) 
resistant.   

 

Plant materials:  
In general, the predominant plant material utilized in bioretention areas are 
facultative species adapted to stresses associated with wet and dry 
conditions (Prince George’s County, 2002). Soil moisture conditions will 
vary within the facility from saturated (bottom of cell) to relatively dry 
(rim of cell). Accordingly, wetland plants may be used in the lower areas, 
if saturated soil conditions exist for appropriate periods, and drought-
tolerant species planted on the perimeter of the facility or on mounded 
areas (see figures ???). See Appendix V - E for recommended plant 
species.  
 
See also the Low Impact Development Technical Guidance Manual for the 
Puget Sound Basin for additional guidance on plant selection.  
 
Mulch layer 
Bioretention areas can be designed with or without a mulch layer.  When 
used, mulch should be: 

• Coarse compost in the bottom of the facilities (compost is less likely to 
float during cell inundation). 

•  Shredded or chipped hardwood or softwood on side slopes and rim 
area. Arborist mulch is mostly woody trimmings from trees and shrubs 
and is a good source of mulch material. Wood chip operations are a 
good source for mulch material that has more control of size 
distribution and consistency.    

• Free of weed seeds, soil, roots and other material that is not bole or 
branch wood and bark. 

• A maximum of 2 to 3 inches thick (thicker applications can inhibit 
proper oxygen and carbon dioxide cycling between the soil and 
atmosphere) (Prince George’s County, 2002). 

 
Mulch should not be:   
• Grass clippings (decomposing grass clippings are a source of nitrogen 

and are not recommended for mulch in bioretention areas). 
• Pure bark (bark is essentially sterile and inhibits plant establishment).        
 
In bioretention areas where higher flow velocities are anticipated an 
aggregate mulch may be used to dissipate flow energy and protect 
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underlying BSM. Aggregate mulch varies in size and type, but 1 to 11/2 
inch gravel (rounded) decorative rock is typical. 
 
 
Installation 
 
Excavation:  
Soil compaction can lead to facility failure; accordingly, minimizing 
compaction of the base and sidewalls of the bioretention area is critical 
(Prince George’s County, 2002). Excavation should never be allowed 
during wet or saturated conditions (compaction can reach depths of 2-3 
feet during wet conditions and mitigationis likely not be possible). 
Excavation should be performed by machinery operating adjacent to the 
bioretention facility and no heavy equipment with narrow tracks, narrow 
tires, or large lugged, high pressure tires should be allowed on the bottom 
of the bioretention facility (Tackett, 2004). If machinery must operate in 
the bioretention cell for excavation, use light weight, low ground-contact 
pressure equipment and rip the base at completion to refracture soil to a 
minimum of 12 inches (Prince George’s County, 2002). 
 
Sidewalls of the facility, to the height of the grade established by the 
designed soil mix, can be vertical if soil stability is adequate. Exposed 
sidewalls should be no steeper than 3H:1V . The sidewalls and bottom 
should be ripped or tilled to minimum depth of 6 inches before placement 
of BSM. The bottom of the facility should be flat.  
 
Soil Placement: 
On-site soil mixing or placement should not be performed if BSM or 
subgrade soil is saturated. The bioretention soil mixture should be placed 
and graded by machinery operating adjacent to the bioretention facility. If 
machinery must operate in the bioretention cell for soil placement or soil 
grading, use light weight equipment with low ground-contact pressure. 
The soil mixture should be placed in horizontal layers not to exceed 12 
inches per lift for the entire area of the bioretention facility.  
 
Compact the BSM to a relative compaction of 80-85 percent of modified 
maximum dry density (ASTM D 1557). Compaction can be achieved by  
“boot packing” (simply walking over all areas of each lift), and then apply 
0.2 inches (0.5 cm) of water per 1 inch (2.5 cm) of BSM depth. Water for 
settling should be applied by spraying or sprinkling.  
 
Temporary Erosion and Sediment Control (TESC): 
Controlling erosion and sediment are most difficult during clearing, 
grading, and construction; accordingly, minimizing site disturbance to the 
greatest extent practicable is the most effective sediment management. 
During construction: 
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• Bioretention facilities should not be used as sediment control facilities 
and all drainage should be directed away from bioretention facilities 
after initial rough grading. Flow can be directed away from the facility 
with temporary diversion swales or other approved protection (Prince 
George’s County, 2002). If introduction of construction runoff cannot 
be avoided see below for guidelines.   

• Construction on Bioretention facilities should not begin until all 
contributing drainage areas are stabilized according to erosion and 
sediment control BMPs and to the satisfaction of the engineer. 

• If the design includes curb and gutter, the curb cuts and inlets should 
be blocked until BSM and mulch have been placed and planting 
completed (when possible), and dispersion pads are in place. 

 
Every effort during design, construction sequencing and construction 
should be made to prevent sediment from entering bioretention facilities.  
However, bioretention areas are often distributed throughout the project 
area and can present unique challenges during construction. See the Low 
Impact Technical Guidance Manual for the Puget Sound Basin for 
guidelines if no other options exist and runoff during construction must be 
directed through the bioretention facilities.  
  
Erosion and sediment control practices must be inspected and maintained 
on a regular basis.  
 
 
Verification 
 
If the material specifications for the mineral aggregate and the compost 
components of the default bioretention soil mix are used and verified, pre-
placement laboratory analysis for saturated hydraulic conductivity of the 
BSM is not required.  The soil need only be tested for organic content.   
 
If an alternative bioretention mix will be used, verify the BSM criteria (2 – 
5% fines, CEC > 5 meq/100 grams dry soil, 5-8% organic content, pH 5.5 
– 7) through laboratory testing of the material to be used in the 
installation. BSM infiltration rates are determined per ASTM Designation 
D 2434 Standard Test Method for Permeability of Granular Soils 
(Constant Head) at 85 percent compaction per ASTM D 1557 (Standard 
Test Methods for Laboratory Compaction Characteristics of Soil Using 
Modified Effort).  Appendix V-B, Recommended Procedures for ASTM D 
2434 When Measuring Hydraulic Conductivity for Bioretention Soil 
Mixes provides guidelines to standardize procedures and reduce inter-
laboratory variability when testing BSM’s with mineral and organic 
material content.  Determine the organic matter content before and after 
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permeability test using ASTM D2974 (Standard Test Method for 
Moisture, Ash, and Organic Matter of Peat and Other Organic Soils).      
 
If testing infiltration rates is necessary for post-construction verification 
use Pilot Infiltration Test method.  Do not excavate BSM (conduct test at 
level of finished BSM elevation), use a maximum of 6 inch ponding depth 
and conduct test before plants are installed.   
 
 
Maintenance 
 
Bioretention areas require annual plant, soil, and mulch layer maintenance 
to ensure optimum infiltration, storage, and pollutant removal capabilities. 
In general, bioretention maintenance requirements are typical landscape 
care procedures and include: 

• Watering: Plants should be selected to be drought tolerant and not 
require watering after establishment (2 to 3 years). Watering may be 
required during prolonged dry periods after plants are established. 

• Erosion control: Inspect flow entrances, ponding area, and surface 
overflow areas periodically, and replace soil, plant material, and/or 
mulch layer in areas if erosion has occurred. Properly designed 
facilities with appropriate flow velocities should not have erosion 
problems except perhaps in extreme events. If erosion problems occur 
the following should be reassessed: (1) flow volumes from 
contributing areas and bioretention cell sizing; (2) flow velocities and 
gradients within the cell; and (3) flow dissipation and erosion 
protection strategies in the pretreatment area and flow entrance. If 
sediment is deposited in the bioretention area, immediately determine 
the source within the contributing area, stabilize, and remove excess 
surface deposits. 

• Sediment removal: Follow the maintenance plan schedule for visual 
inspection and remove sedimentif the volumeof the ponding area has 
been compromised. 

• Plant material: Depending on aesthetic requirements, occasional 
pruning and removing dead plant material may be necessary. Replace 
all dead plants and if specific plants have a high mortality rate, assess 
the cause and replace with appropriate species. Periodic weeding is 
necessary until plants are established.  

• Weeding: Invasive or nuisance plants should be removed regularly and 
not allowed to accumulate and exclude planted species. At a minimum, 
schedule weeding with inspections to coincide with important 
horticultural cycles (e.g., prior to major weed varieties dispersing 
seeds). Weeding should be done manually and without herbicide 
applications. The weeding schedule should become less frequent if the 
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appropriate plant species and planting density are used and the selected 
plants grow to capture the site and exclude undesirable weeds.   

• Nutrient and pesticides: The soil mix and plants are selected for 
optimum fertility, plant establishment, and growth. Nutrient and 
pesticide inputs should not be required and may degrade the pollutant 
processing capability of the bioretention area, as well as contribute 
pollutant loads to receiving waters. By design, bioretention facilities 
are located in areas where phosphorous and nitrogen levels may be 
elevated and these should not be limiting nutrients. If in question, have 
soil analyzed for fertility.     

• Mulch: Replace mulch annually in bioretention facilities where heavy 
metal deposition is high (e.g., contributing areas that include gas 
stations, ports and roads with high traffic loads). In residential settings 
or other areas where metals or other pollutant loads are not anticipated 
to be high, replace or add mulch as needed (likely 3 to 5 years) to 
maintain a 2 to 3 inch depth. 

• Soil: Soil mixes for bioretention facilities are designed to maintain 
long-term fertility and pollutant processing capability. Estimates from 
metal attenuation research suggest that metal accumulation should not 
present an environmental concern for at least 20 years in bioretention 
systems.  Replacing mulch in bioretention facilities where heavy metal 
deposition is likely provides an additional level of protection for 
prolonged performance. If in question, have soil analyzed for fertility 
and pollutant levels. 

 

Determining subgrade infiltration rates 
 
Geotechnical analysis is an important first step to develop an initial 
assessment of the variability of site soils, infiltration characteristics and 
the necessary frequency and depth of infiltration tests.   See the Site 
Planning guidance in Chapter 3 of Volume 1. 
 
Determining infiltration rates of the site soils is necessary to determine 
feasibility of designs that intend to infiltrate stormwater on-site.  It is also 
necessary to estimate flow reduction benefits of such designs when using 
the Western Washington Hydrologic Model (WWHM) or MGS Flood.  
 
The following provides recommended tests for the soils underlying 
bioretention areas. The test should be run at the anticipated elevation of 
the top of the native soil beneath the bioretention facility.  
  
• Method 1: Small bioretention cells (bioretention facilities receiving 

water from 1 or 2 individual lots or < 1/4 acre of pavement or other 
impervious surface): Small-scale Pilot Infiltration Test (PIT). See 
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Volume III, Section 3.3.6 for PIT method description. Use 1 as an 
infiltration correction factor when entering this initial rate into the 
runoff model. 
o Large bioretention cells (bioretention facilities receiving water 

from several lots or 1/4 acre or more of pavement or other 
impervious surface): Multiple small or one large-scale PIT. If 
using the small-scale test, measurements should be taken at several 
locations within the area of interest. After completing the 
infiltration test, excavate the test site at least 3 feet if variable soil 
conditions or seasonal high water tables are suspected. Observe 
whether water is infiltrating vertically or only spreading 
horizontally because of ground water or a restrictive soil layer.  
Use 1 as an infiltration correction factor when entering this initial 
rate into the runoff model. .  

o Bioretention swales: approximately 1 small--scale PIT per 50 feet 
of swale.   

 
• Method 2: Soil Grain Size Analysis Method:  
      This method is restricted to sites underlain with soils not consolidated 

by glacial advance (e.g., recessional outwash soils). 
o Small bioretention cells: Use the grain size analysis method 

described in Section 3.3.6. based on the layer(s) identified in 
results of one soil test pit or boring.  

o Large bioretention cells:   Use the grain size analysis method based 
on more than one soil test pit or boring.  The more test pits/borings 
used, and the more evidence of consistency in the soils, the less of 
a correction factor may be used.  

o Bioretention swales: Approxmately 1 soil test pit/boring per 50 
feet of swale. 

  
Determining Bioretention soil mix infiltration rate:  
 
Option 1: If using the BSM recommended herein, the default infiltration 
rate of 1.5 inches per hour or 3 inches per hour may be used.  1.5 inches 
per hour is used where the drainage area to the bioretention device exceeds 
any of the following: 
10,000 sq. ft. of impervious surface 
5,000 sq. ft. of pollution-generating impervious surface 
¾ acres of native vegetation converted to lawn/landscaping 
2.5 acres of native vegetation converted to pasture. 
 
Use 3 inches per hour if the drainage area does not exceed any of the 
above-listed areas. 
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Option 2: If creating a custom bioretention soil mix, Use ASTM D 2434 
Standard Test Method for Permeability of granular Soils (Constant Head) 
with a compaction rate of 85 percent using ASTM D1557 Test Method for 
Laboratory Compaction Characteristics of Soil Using Modified Effort.   
See Appendix V-B for specific procedures for conducting ASTM D 2434. 
If the contributing area of the bioretention cell or swale is equal to or 
exceeds any of the following limitations: 5,000 square feet of pollution-
generating impervious surface; or 10,000 square feet of impervious 
surface; or ¾ acre of lawn and landscape, use 4 as the infiltration rate 
correction factor.  If the contributing area is less than all of the above 
areas, use 2 as the infiltration correction factor.   
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BMP T7.40  Compost-amended Vegetated Filter Strips (CAVFS)  
 

Description 

The CAVFS is a variation of the basic vegetated filter strip that adds soil 
amendments to the roadside embankment. The soil amendments improve 
infiltration characteristics, increase surface roughness, and improve plant 
sustainability.  Once permanent vegetation is established, the advantages 
of the CAVFS are higher surface roughness; greater retention and 
infiltration capacity; improved removal of soluble cationic contaminants 
through sorption; improved overall vegetative health; and a reduction of 
invasive weeds.  Compost-amended systems have somewhat higher 
construction costs due to more expensive materials, but require less land 
area for runoff treatment, which can reduce overall costs. 
 
Applications 
 
CAVFS can be used to meet basic runoff treatment and enhanced runoff 
treatment objectives.  It has practical application in areas where there is 
space for roadside embankments that can be built to the CAVFS 
specifications. 

 

Soil Design Criteria 
The CAVFS design incorporates compost into the native soils per the 
criteria in BMP T5.13 for turf areas.  The goal is to create a healthy soil 
environment for a lush growth of turf.   

Soil/Compost Mix:  

• Pre-sumptive approach: Place and rototill 1.75 inches of composted 
material into 6.25 inches of soil (a total amended depth of about 9.5 
inches, for a settled depth of 8 inches.  Water or roll to compact soil to 
85% maximum.  Plant grass. 

• Custom approach: Place and rototill the calculated amount of 
composted material into a depth of soil needed to achieve 8 inches of 
settled soil at 5% organic content.  Water or roll to compact soil to 
85% maximum. Plant grass.  The amount of compost or other soil 
amendments used varies by soil type and organic matter content. If 
there is a good possibility that site conditions may already contain a 
relatively high organic content, then it may be possible to modify the 
pre-approved rate  described above and still be able to achieve the 5% 
organic content target. 
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• The final soil mix (including compost and soil) should have an initial 
saturated hydraulic conductivity less than 12 inches per hour, and a 
minimum long-term hydraulic conductivity of 1.0 inch/hour per 
ASTM Designation D 2434 (Standard Test Method for Permeability of 
Granular Soils) at 85% compaction per ASTM Designation D 1557 
(Standard Test Method for Laboratory Compaction Characteristics of 
Soil Using Modified Effort.  Infiltration rate and hydraulic 
conductivity are assumed to be approximately the same in a uniform 
mix soil.   Note: Long term shc is determined by applying the 
appropriate infiltration correction factors as explained under 
“Determining Bioretention soil mix infiltration rate” under BMP 
T7.30. 

 
• The final soil mixture should have a minimum organic content of 5% 

by dry weight per ASTM Designation D 2974 (Standard Test Method 
for Moisture, Ash and Organic Matter of Peat and Other Organic 
Soils) (Tackett, 2004). 

 
• Achieving the above recommendations will depend on the specific soil 

and compost characteristics. In general, the recommendation can be 
achieved with 60% to 65% loamy sand mixed with 25% to 30% 
compost or 30% sandy loam, 30% coarse sand, and 30% compost. 

• The final soil mixture should be tested prior to installation for fertility, 
micronutrient analysis, and organic material content. 

 

• Clay content for the final soil mix should be less than 5%. 
 
• Compost must not contain biosolids, any street or highway sweepings, 

or any catch basin solids. 
 
• The pH for the soil mix should be between 5.5 and 7.0 (Stenn, 2003). 

If the pH falls outside the acceptable range, it may be modified with 
lime to increase the pH or iron sulfate plus sulfur to lower the pH. The 
lime or iron sulfate must be mixed uniformly into the soil prior to use 
in LID areas (Low-Impact Development Center, 2004). 

 
• The soil mix should be uniform and free of stones, stumps, roots, or 

other similar material larger than 2 inches. 
 
• When placing topsoil, it is important that the first lift of topsoil is 

mixed into the top of the existing soil. This allows the roots to 
penetrate the underlying soil easier and helps prevent the formation of 
a slip plane between the two soil layers. 
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Soil Component: 
The texture for the soil component of the LID BMP soil mix should be 
loamy sand (USDA Soil Textural Classification). 
 

Compost Component: 
Follow the specifications for compost in BMP T7.30 – Bioretention 

 

Design Modeling Method 
 

 

 

 

 

 

Maintenance 
Compost, as with sand filters or other filter mediums, can become plugged 
with fines and sediment, which may require removal and replacement. 
Including vegetation with compost helps prevent the medium from 
becoming plugged with sediment by breaking up the sediment and 
creating root pathways for stormwater to penetrate into the compost. It is 
expected that soil amendments will have a removal and replacement cycle; 
however, this time frame has not yet been established. 
• The space available for ponding water within a Bio-infiltration swale 

can be sized by either:  

• Completely retaining the water quality design volume, i.e., the 91st 
percentile, 24-hour runoff volume indicated by an approved 
continuous runoff model (or, the runoff volume from a 6-month 
24-hour storm).  No reduction in volume is taken for any 
infiltration.  Under this option, the overflow to a dry well or to a 
surface water must be above the elevation corresponding to the 
water quality design volume.   

• Using the same design sizing procedures outlined in Chapter 3 of 
Volume III for infiltration facilities designed as treatment facilities.   

• Drawdown time for the  water quality design volume: 48 hours max.  
See Site Suitability Criterion (SSC 4) in Section 3.3.7, Chapter 3, 
Volume III. 

• Swale bottom:  flat with a longitudinal slope less than 1%. 

• The maximum ponded level: 6 inches. 

The CAVFS will have an “Element” in the approved 
continuous runoff models that must be used for determining the 
amount of water that is treated by the CAVFS.   
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• Treatment soil to be at least 18 inches thick with a CEC of at least 5 
meq/100 gm dry soil, organic content of at least 1%, and sufficient 
target pollutant loading capacity. The design soil thickness may be 
reduced to as low as 6 inches if appropriate performance data 
demonstrates that the vegetated root zone and the natural soil can be 
expected to provide adequate removal and loading capacities for the 
target pollutants. The design professional should calculate the 
pollutant loading capacity of the treatment soil to estimate if there is 
sufficient treatment soil volume for an acceptable design period.  (See 
Criteria for Assessing the Trace Element Removal Capacity of Bio-
filtration Systems, Stan Miller, Spokane County, June 2000).  

• Other combinations of treatment soil thickness, CEC, and organic 
content design factors can be considered if it is demonstrated that the 
soil and vegetation will provide a target pollutant loading capacity and 
performance level acceptable to the local jurisdiction. 

• The treatment zone depth of 6 inches or more should contain sufficient 
organics and texture to ensure good growth of the vegetation. 

• The treatment soil infiltration rate should not exceed 1-inch per hour 
for a treatment zone depth of 6 inches relying on the root zone to 
enhance pollutant removal. The Site Suitability Criteria in Section 
3.3.7 of Chapter 3, Volume III must also be applied, if a design soil 
depth of 18 inches is used then a maximum infiltration rate of 2.4 
inches per hour is applicable. 

• Use native or adapted grass should be used. 

• Pretreatment of debris, gross TSS, and oil & grease to prevent the 
clogging of the treatment soil and/or growth of the vegetation, where 
necessary. 

• Identify pollutants, particularly in industrial and commercial area 
runoff, that could cause a violation of Ecology's ground water quality 
Standards (Chapter 173-200 WAC).  Include appropriate mitigation 
measures (pretreatment, source control, etc.) for those pollutants. 
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Chapter 8 -  Sand Filtration Treatment Facilities 
Note:  Figures in Chapter 8 are courtesy of King County, except as noted 
 

This Chapter presents criteria for the design, construction and maintenance 
of runoff treatment sand filters including basin, vault, and linear filters.  
Two Best Management Practices (BMPs) are discussed in this Chapter: 

BMP T8.10  Sand Filter Basin 
BMP T8.120  Sand Filter Vault 
BMP T8.230  Linear Sand Filter 
BMP RT8.407 – Media Filter Drain (previously referred to as the Ecology 
Embankment) 

 
8.1 Purpose 

To collect and treat the design runoff volume to remove TSS, 
phosphorous, and insoluble organics (including oils) from stormwater.  

8.2 Description 
A typical sand filtration system consists of a, a pretreatment system, flow 
spreader(s), a sand bed, and the underdrain piping. The sand filter bed 
includes a geotextile fabric between the sand bed and the bottom underdrain 
system.   

An impermeable liner under the facility may also be needed if the filtered 
runoff requires additional treatment to remove soluble ground water 
pollutants, or in cases where additional ground water protection was 
mandated. The variations of a sand filter include a basic or large sand 
filter, sand filter with level spreader, sand filter vault, and linear sand 
filter.  (Figures 8.1 through 8.7 provide examples of various sand filter 
configurations.)  

The Media Filter Drain (MFD) has four basic components: a gravel no-
vegetation zone, a grass strip, the MFD mix bed, and a conveyance system 
for flows leaving the MFD mix. The MFD mix is composed of gravel, 
perlite, dolomite, and gypsum. 
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Figure 8.1 – Sand Filtration Basin Preceded by Presettling Basin (Variation of a Basic  

Sand Filter) 

Outlet 
Orifice 
Control 

Source:  City of Austin 

WQ Design 
Flow Rate 

Filtered Outflow (Route through detention basin) 
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Figure 8.2 – Sand Filter with Pretreatment Cell 
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Figure 8.2 (cont)  Sand Filter with Pretreatment Cell 
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Figure 8.3  Sand Filter with Level Spreader 

 
Figure 8.3 – Sand Filter with Level Spreader 
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Figure 8.3 (cont) Sand Filter with Level Spreader 
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Figure 8.4a – Flow Splitter Option A 
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Figure 8.4b – Flow Splitter Option B 
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Figure 8.5 – Example Isolation/Diversion Structure 

Figure 8.5  Example Isolation/Diversion Structure 
Source:  City of Austin 

WQ design flow rate (see Section 8.6) 
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Figure 8.6a – Sand Filter Vault 
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Figure 8.6b – Sand Filter Vault (cont) 

 

 

(See Section 8.6) (on-line system) 
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Figure 8.7 – Linear Sand Filter 
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8.3 Performance Objectives 
Basic sand filter: Basic sand filters are expected to achieve the 
performance goals for Basic Treatment.  Based upon experience in King 
County and Austin, Texas basic sand filters should be capable of 
achieving the following average pollutant removals:  
• 80 percent TSS at influent Event Mean Concentrations (EMCs) of 30-

300 mg/L, i.e., meets the Basic Treatment performance goal. (King 
County, 1998) (Chang, 2000) 

• Ooil and grease to below 10 mg/L daily average and 15 mg/L at any 
time, with no ongoing or recurring visible sheen in the discharge. i.e., 
meets the Oil Control performance goal. 

Large sand filter: Large sand filters are expected to remove at least 50 
percent of the total phosphorous compounds (as TP) by collecting and 
treating 95% of the runoff volume (meets Phosphorus Treatment  
performance goal). (ASCE and WEF, 1998) 
Media filter drain: Media filter drains are expected to achieve the Basic 
and Phosphorous Treatment performance goals quoted above.  In addition 
it is expected to achieve the Dissolved Metals (Enhanced) Treatment goals 
of greater than 30% reduction of dissolved copper, and greater than 50% 
reduction of dissolved zinc.   

 
8.4 Sand Filter Basin and Vault Applications and 

Limitations 
Sand filtration can be used in most residential, commercial, and industrial 
developments where debris, heavy sediment loads, and oils and greases 
will not clog or prematurely overload the sand, or where adequate 
pretreatment is provided for these pollutants.  Specific applications include 
residential subdivisions, parking lots for commercial and industrial 
establishments, gas stations, high-use sites, high-density multi- family 
housing, roadways, and bridge decks.   

Sand filters should be located off-line before or after detention (Chang, 
2000). Sand filters are also suited for locations with space constraints in 
retrofit, and new/re-development situations.  Overflow or bypass 
structures must be carefully designed to handle the larger storms.  An off-
line system is sized to treat 91% runoff volume predicted by a continuous 
runoff model. If a project must comply with Minimum Requirement #7, 
Flow Control, the flows bypassing the filter and the filter discharge must 
be routed to a retention/detention facility. 

Pretreatment is necessary to reduce velocities to the sand filter and remove 
debris, floatables, large particulate matter, and oils. In high water table 
areas adequate drainage of the sand filter may require additional 
engineering analysis and design considerations. An underground filter 
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sshould be considered in areas subject to freezing conditions. (Urbonas, 
1997). 

 

8.5 Site SuitabilityBest Management Practices 
BMP T8.10  Sand Filter Basin 
Description (Figures 8.1 through 8.4) 
A sand filter basin is constructed so that its surface is at grade and open to 
the elements, much as an infiltration basin.  However, instead of 
infiltrating into native soils, stormwater filters through a constructed sand 
bed with an underdrain system.  

  
Objective, Applications and Limitations 
To capture and treat the Water Quality Design Storm volume which is 
91% of the total runoff volume (95% for large sand filter) as predicted by 
Western Washington Hydrology Model (WWHM) (or an approved, 
equivalent continuous runoff model). Only 9% of the total runoff volume 
(5% for large sand filter) would bypass or overflow from the sand filter 
facility.  Off-line sand filters can be located either upstream or 
downstream of detention facilities.  On-line sand filters should only be 
located downstream of detention to prevent exposure of the sand filter 
surface to high flow rates that could cause loss of media and previously 
removed pollutants. 

 

Site Suitability 
The following site characteristics should be considered in siting a sand 
filtration system: 
• Space availability, including a presettling basin 

• Sufficient hydraulic head, at least 4 feet from inlet to outlet 

• Adequate Operation and Maintenance capability including 
accessibility for O & M 

• Sufficient pretreatment of oil, debris and solids in the tributary runoff  

 

8.6 Design Criteria 
Objective: To capture and treat the Water Quality Design Storm volume 
which is 91% of the total runoff volume (95% for large sand filter) as 
predicted by Western Washington Hydrology Model (WWHM) (or an 
approved, equivalent continuous runoff model). Only   9% of the total 
runoff volume (5% for large sand filter) would bypass or overflow from 
the sand filter facility .  Off-line sand filters can be located either upstream 
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or downstream of detention facilities.  On-line sand filters should only be 
located downstream of detention to prevent exposure of the sand filter 
surface to high flow rates that could cause loss of media and previously 
removed pollutants. 

Basic Sand FilterHydraulics: 
A summary of the basic sand filter design requirements are given below.  
For off-line facilities, a flow splitter should be designed to route the water 
quality design flow rate to the sand filter.   

On-line sand filters must NOT be placed upstream of a detention 
facility.  This is to prevent exposure of the sand filter surface to 
high flow rates that could cause loss of media and previously 
removed pollutants. 

On-line sand filters placed downstream of a detention facility must 
be sized using a continuous runoff model (WWHM or an approved 
equivalent model) to filter 91% of the runoff volume. 

Off-line sand filters placed upstream of a detention facility must 
have a flow splitter designed to send all flows at or below the 15-
minute water quality flow rate, as predicted by WWHM, to the 
sand filter.  The sand filter must be sized to filter all the runoff sent 
to it (no overflows from the treatment facility should occur).  Note 
that WWHM2 allows any bypasses and the runoff filtered through 
the sand to be directed to the downstream detention facility. 

Off-line sand filters placed downstream of a detention facility 
must have a flow splitter designed to send all flows at or below the 
2-year flow frequency from the detention pond, as predicted by 
WWHM, to the treatment facility.  The treatment facility must be 
sized to filter all the runoff sent to it (no overflows from the 
treatment facility should occur). 

 

An overflow should be included in the design of the basic and large 
sand filter basin or vault. The overflow height should be at the 
maximum hydraulic head of the pond above the sand bed.  On-line 
filters shall have overflows (primary, secondary, and emergency) 
in accordance with the design criteria for detention ponds (    ).  
For off-line filters, the overflow, and the underdrain structure must 
both be designed to pass the 2-year peak inflow rate, as determined 
using 15-minute time steps in an approved continuous runoff 
model.   
 
If the drainage area maintains a base flow between storm events, it 
should be bypassed around the filter to keep the sand from 
remaining saturated for extended periods of time. 
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The design filtration rate shall be assumed to be 1 inch per hour.  
Though the sand specified below will initially infiltrate at a much 
higher rate, that rate will slow as the filter accumulates sediment.  
When the filtration rate falls to 1 inch per hour, removal of 
sediment is necessary to maintain rates above the rate assumed for 
sizing purposes.   
 

    Large Sand Filter:  For a summary of the large sand filter design 
requirements follow the requirements for the basic sand filter except, for 
the percent runoff filtered, use 95% instead of 91%. .  

Additional Design CriteriaInformation:  

1. Runoff to be treated by the sand filter must be pretreated (e.g., 
presettling basin, etc. depending on pollutants) to remove debris and 
other solids, and oil from high use sites.   

2. Inlet bypass and flow spreading structures (e.g., flow spreaders, weirs or 
multiple orifice openings) should be designed to capture the applicable 
design flow rate, minimize turbulence and to spread the flow uniformly 
across the surface of the sand filter.  Stone riprap or other energy 
dissipation devices should be installed to prevent gouging of the sand 
medium and to promote uniform flow.  Include emergency spillway or 
overflow structures (see Vol. III) 

  a. If the sand filter is curved or an irregular shape, a flow spreader shall 
be provided for a minimum of 20 percent of the filter perimeter. 

 b. If the length-to-width ration of the filter is 2:1 or greter, a flow 
spreader must be located on the longer side and for a minimum length of 
20 percent of the facility perimeter. 

 c. Erosion protection shall be provided along the first foot of the sand 
bed adjacent to the flow spreader.  Geotextile weighted with sand bags 
at 15-foot intervals may be used.  Quarry spalls may also be used. 

3. The following are design criteria for the underdrain piping:  

       (Ttypes of acceptable underdrains include:  

o  aA central collector pipe with lateral feeder pipes in an 8-
inch gravel backfill or drain rock bed,. or,  

o A central collector pipe with a geotextile drain strip in an 8-
inch gravel backfill or drain rock bed, .or, 

o Longitudinal pipes in an 8-inch gravel backfill or drain 
rock with a collector pipe at the outlet end. 
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• Upstream of detention underdrain piping should be sized to handle 
double the two-year return frequency flow indicated by the 
WWHM (the doubling factor is a safety factor used in the absence 
of a conversion factor from the 1-hr. time step to a 15 minute time 
step). Downstream of detention the underdrain piping should be 
sized for the two-year return frequency flow indicated by the 
WWHM. In both instances there should be at least one (1) foot of 
hydraulic head above the invert of the upstream end of the 
collector pipe. (King County, 1998) 

• Internal diameters of underdrain pipes should be a minimum of six 
(6) inches and two rows of ½-inch holes spaced 6 inches apart 
longitudinally (maximum), with rows 120 degrees apart (laid with 
holes downward).  Maximum perpendicular distance between two 
feeder pipes, or the edge of the filter and a feeder pipe, must be 15 
feet. All piping is to be schedule 40 PVC or greater wall thickness. 
Drain piping could be installed in basin and trench configurations.  

• Main collector underdrain pipe should be at a slope of 0.5 percent 
minimum. (King County, 1998) 

• A geotextile fabric (specifications in Appendix V-C) must be used 
between the sand layer and drain rock or gravel and placed so that 
1-inch of drain rock/gravel is above the fabric.  Drain rock should 
be 0.75-1.5 inch rock or gravel backfill, washed free of clay and 
organic material. (King County, 1998) 

Cleanout wyes with caps or junction boxes must be provided at both ends 
of the collector pipes.  Cleanouts must extend to the surface of the filter.  
A valve box must be provided for access to the cleanouts.  Access for 
cleaning all underdrain piping should be provided.  This may consist of 
installing cleanout ports, which tee into the underdrain system and surface 
above the top of the sand bed. To facilitate maintenance of the sand filter 
an inlet shutoff/bypass valve is recommended.  

Note: Other equivalent energy dissipaters can be used if needed. 

4. Sand specification:  The sand in a filter shall be 18 inches minimum 
depth and must consist of a medium sand meeting the size gradation 
(by weight) given in Table 8.1 below. The contractor must obtain a 
grain size analysis from the supplier to certify that the No. 100 and No. 
200 sieve requirements are met. (Note: Standard backfill for sand 
drains, Wa. Std. Spec. 9-03.13, does not meet this specification and 
should not be used for sand filters.) 
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Table 8.1 – Sand Medium Specification 
U.S. Sieve Number Percent Passing 

4 95-100 
8 70-100 

16 40-90 
30 25-75 
50 2-25 

100 <4 
200 <2 

Source: King County Surface Water Design Manual, September  

5. Impermeable Liners for Sand Bed Bottom:  Impermeable liners are 
generally  required for soluble pollutants such as metals and toxic organics 
and where the underflow could cause problems with structures. 
Impermeable liners may be clay, concrete or geomembrane.  Clay liners 
should have a minimum thickness of 12 inches and meet the specifications 
give in Table 8.2: 

Table 8.2 – Clay Liner Specifications 

Property Test Method Unit Specification 

Permeability ASTM D-2434 cm/sec 1 x 10-6 max. 

Plasticity Index of Clay ASTM D-423 & 
D-424 

percent Not less than 15 

Liquid Limit of Clay ASTM D-2216 percent Not less than 30 

Clay Particles Passing ASTM D-422 percent Not less than 30 

Clay Compaction ASTM D-2216 percent 95% of Standard Proctor 
Density 

Source:  City of Austin, 1988 

• If a geomembrane liner is used it should have a minimum thickness of 30 
mils and be ultraviolet resistant.  The geomembrane liner should be 
protected from puncture, tearing, and abrasion by installing geotextile 
fabric on the top and bottom of the geomembrane. 

• Concrete liners may also be used for sedimentation chambers and for 
sedimentation and sand filtration basins less than 1,000 square feet in area.  
Concrete should be 5 inches thick Class A or better and should be 
reinforced by steel wire mesh.  The steel wire mesh should be 6 gauge wire 
or larger and 6-inch by 6-inch mesh or smaller.  An "Ordinary Surface 
Finish" is required.  When the underlying soil is clay or has an unconfined 
compressive strength of 0.25 ton per square foot or less, the concrete should 
have a minimum 6-inch compacted aggregate base.  This base must consist 
of coarse sand and river stone, crushed stone or equivalent with diameter of 
0.75- to 1-inch. 

0010270



November 2011 Draft Volume V – Runoff Treatment BMPs 8-19 

• If an impermeable liner is not required then a geotextile fabric liner should 
be installed that retains the sand and meets the specifications listed in 
Appendix V-C unless the basin has been excavated to bedrock. 

• If an impermeable liner is not provided, then an analysis should be made of 
possible adverse effects of seepage zones on ground water, and near 
building foundations, basements, roads, parking lots and sloping sites.  Sand 
filters without impermeable liners should not be built on fill sites and should 
be located at least 20-foot downslope and 100-foot upslope from building 
foundations. 

6. Include an access ramp with a slope not to exceed 7:1, or equivalent, for 
maintenance purposes at the inlet and the outlet of a surface filter. 
Consider an access port for inspection and maintenance. 

7. Side slopes for earthen/grass embankments should not exceed 3:1 to 
facilitate mowing. 

8. High groundwater may damage underground structures or affect the 
performance of filter underdrain systems.  There should be sufficient 
clearance (at least 2 feet is recommended) between the seasonal high 
groundwater level (highest level of ground water observed) and the bottom 
of the sand filter to obtain adequate drainage. 

8.7 Construction Criteria  
No runoff should enter the sand filter prior to completion of construction 
and approval of site stabilization by the responsible inspector.  
Construction runoff may be routed to a pretreatment sedimentation 
facility, but discharge from sedimentation facilities should by-pass 
downstream sand filters. Careful level placement of the sand is necessary 
to avoid formation of voids within the sand that could lead to short-
circuiting, (particularly around penetrations for underdrain cleanouts) and 
to prevent damage to the underlying geomembranes and underdrain 
system.  Over-compaction should be avoided to ensure adequate filtration 
capacity.  Sand is best placed with a low ground pressure bulldozer (4 psig 
or less).  After the sand layer is placed water settling is recommended.  
Flood the sand with 10-15 gallons of water per cubic foot of sand. 

8.8 Maintenance Criteria 
Inspections of sand filters and pretreatment systems should be conducted 
every 6 months and after storm events as needed during the first year of 
operation, and annually thereafter if filter performs as designed.  Repairs 
should be performed as necessary. Suggestions for maintenance include: 

• Accumulated silt, and debris on top of the sand filter should be removed 
when their depth exceeds 1/2-inch.  The silt should be scraped off during 
dry periods with steel rakes or other devices.  Once sediment is removed, 
the design permeability of the filtration media can typically be restored by 
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then striating the surface layer of the media.  Finer sediments that have 
penetrated deeper into the filtration media can reduce the permeability to 
unacceptable levels, necessitating replacement of some or all of the sand. 

•  Sand replacement frequency is not well established and will depend on 
suspended solids levels entering the filter (the effectiveness of the 
pretreatment BMP can be a significant factor).   

• Frequent overflow into the spillway or overflow structure or slow 
drawdown are indicators of plugging problems. A sand filter should empty 
in 24 hours following a storm event (24 hours for the pre-settling 
chamber), depending on pond depth. If the hydraulic conductivity drops to 
one (1) inch per hour corrective action is needed, e.g.: 

− Scraping the top layer of fine-grain sediment accumulation (mid-
winter scraping is suggested) 

− Removal of thatch 
− Aerating the filter surface 
− Tilling the filter surface (late-summer rototilling is suggested) 
− Replacing the top 4 inches of  sand. 
− Inspecting geotextiles for clogging 

• Rapid drawdown in the sand bed (greater than 12 inches per hour) 
indicates short-circuiting of the filter.  Inspect the cleanouts on the 
underdrain pipes and along the base of the embankment for leakage. 

• Drawdown tests for the sand bed could be conducted, as needed, during 
the wet season.  These tests can be conducted by allowing the filter to fill 
(or partially fill) during a storm event, then measuring the decline in water 
level over a 4-8 hour period.  An inlet and an underdrain outlet valve 
would be necessary to conduct such a test. 

• Formation of rills and gullies on the surface of the filter indicates improper 
function of the inlet flow spreader, or poor sand compaction. Check for 
accumulation of debris on or in the flow spreader and refill rills and 
gullies with sand. 

• Avoid driving heavy equipment on the filter to prevent compaction and rut 
formation. 
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BMP T8.120  Sand Filter Vault 

Description: (Figures 8.6a and 8.6b) 

A sand filter vault is similar to an open sand filter except that the sand layer 
and underdrains are installed below grade in a vault.  It consists of 
presettling and sand filtration cells. 

Applications and Limitations 

• Use where space limitations preclude above ground facilities 
• Not suitable where high water table and heavy sediment loads are 

expected 

• An elevation difference of 4 feet between inlet and outlet is needed 

Design Criteria 
See design criteria for sand filter basins, including: hydraulics and 
additional criteria.  

Additional Design Criteria for Vaults (See also Section 8.6)  

• Vaults may be designed as off-line systems or on-line for small 
drainages 

• In an off-line system a diversion structure should be installed to divert 
the design flow rate into the sediment chamber and bypass the 
remaining flow to detention/retention (if necessary to meet Minimum 
Requirement #7), or to surface water. 

• Optimize sand inlet flow distribution with minimal sand bed 
disturbance.  A maximum of 8-inch distance between the top of the 
spreader and the top of the sand bed is suggested.  Flows may enter the 
sand bed by spilling over the top of the wall into a flow spreader pad 
or alternatively a pipe and manifold system may be used.  Any pipe 
and manifold system must retain the required dead storage volume in 
the first cell, minimize turbulence, and be readily maintainable. 

• If an inlet pipe and manifold system is used, the minimum pipe size 
should be 8 inches. Multiple inlets are recommended to minimize 
turbulence and reduce local flow velocities. 

• Erosion protection must be provided along the first foot of the sand 
bed adjacent to the spreader.  Geotextile fabric secured on the surface 
of the sand bed, or equivalent method, may be used. 

• The filter bed should consist of a sand top layer, and a geotextile fabric 
second layer with an underdrain system. 

• Design the presettling cell for sediment collection and removal.  A V-
shaped bottom, removable bottom panels, or equivalent sludge 
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handling system should be used.  One-foot of sediment storage in the 
presettling cell must be provided. 

• The pre-settling chamber must be sealed to trap oil and trash. This 
chamber is usually connected to the sand filtration chamber through an 
invert elbow to protect the filter surface from oil and trash. 

• If a retaining baffle is necessary for oil/floatables in the presettling cell, it 
must extend at least one foot above to one foot below the design flow 
water level.  Provision for the passage of flows in the event of plugging 
must be provided. Access opening and ladder must be provided on both 
sides of the baffle. 

• To prevent anoxic conditions, a minimum of 24 square feet of ventilation 
grate should be provided for each 250 square feet of sand bed surface area.  
For sufficient distribution of airflow across the sand bed, grates may be 
located in one area if the sand filter is small, but placement at each end is 
preferred.  Small grates may also be dispersed over the entire sand bed 
area. 

• Provision for access is the same as for wet vaults. Removable panels must 
be provided over the entire sand bed.   

• Sand filter vaults must conform to the materials and structural suitability 
criteria specified for wet vaults. 

• Provide a sand filter inlet shutoff/bypass valve for maintenance 

• A geotextile fabric over the entire sand bed may be installed that is 
flexible, highly permeable, three-dimensional matrix, and adequately 
secured.  This is useful in trapping trash and litter. 

 

Construction Criteria 
See sand filter basins, BMP T8.10 and the maintenance table in Chapter 4 
of Volume V. 

 

Maintenance Criteria 
See sand filter basins, BMP T8.10 and the Maintenance Table in Chapter 4 
of Volume V.  
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BMP T8.30  Linear Sand Filter BMP T8.20  Linear Sand Filter 

Description: (Figure 8.7) 

Linear sand filters are typically long, shallow, two-celled, rectangular 
vaults.  The first cell is designed for settling coarse particles, and the second 
cell contains the sand bed.  Stormwater flows into the second cell via a weir 
section that also functions as a flow spreader. 

Application and Limitations 

• Applicable in long narrow spaces such as the perimeter of a paved 
surface. 

• As a part of a treatment train as downstream of a filter strip, upstream 
of an infiltration system, or upstream of a wet pond or a biofilter for 
oil control. 

• To treat small drainages (less than 2 acres of impervious area). 

• To treat runoff from high-use sites for TSS and oil/grease removal, if 
applicable. 

Additional Design Criteria for Linear Sand Filters (See Section 8.6 for 
design criteria applicable to all sand filter types) 

• The two cells should be divided by a divider wall that is level and 
extends a minimum of 12 inches above the sand bed. 

• Stormwater may enter the sediment cell by sheet flow or a piped inlet. 

• The width of the sand cell must be 1-foot minimum to 15 feet 
maximum. 

• The sand filter bed must be a minimum of 12 inches deep and have an 
8-inch layer of drain rock with perforated drainpipe beneath the sand 
layer. 

• The drainpipe must be 6-inch diameter minimum and be wrapped in 
geotextile and sloped a minimum of 0.5 percent. 

• Maximum sand bed ponding depth:  1-foot. 

• Must be vented as for sand filter vaults 

• Linear sand filters must conform to the materials and structural 
suitability criteria specified for wet vaults. 

• Set sediment cell width as follows: 
Sand filter width, (w) inches 12-24 24-48 48-72 72+ 

Sediment cell width, inches 12 18 24 w/3 
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BMP T8.40 – Media Filter Drain (previously referred to as the 
Ecology Embankment) 

 
General Description 
The media filter drain (MFD), previously referred to as the ecology 
embankment, is a linear flow-through stormwater runoff treatment device 
that can be sited along highway side slopes (conventional design) and 
medians (dual media filter drains), borrow ditches, or other linear 
depressions. Cut-slope applications may also be considered. The media 
filter drain can be used where available right of way is limited, sheet flow 
from the highway surface is feasible, and lateral gradients are generally 
less than 25% (4H:1V).  
Updates/changes to the use-level designation and any design changes will 
be posted in the 
Postpublication Updates section of the HRM Resource web page. 
 
Media filter drains (MFDs) have four basic components: a gravel no-
vegetation zone, a grass strip, the MFD mix bed, and a conveyance system 
for flows leaving the MFD mix. This conveyance system usually consists 
of a gravel-filled underdrain trench or a layer of crushed surfacing base 
course (CSBC). This layer of CSBC must be porous enough to allow 
treated  flows to freely drain away from the MFD mix. 
 

Typical MFD configurations are shown in Figures 8.8, 8.9, 8.10. 
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Figure 8.8 Media filter drain: Cross section 
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Figure 8.9 Dual media filter drain: Cross section 
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Functional Description 
The media filter drain removes suspended solids, phosphorus, and metals 
from highway runoff through physical straining, ion exchange, carbonate 
precipitation, and biofiltration. 
 
Stormwater runoff is conveyed to the media filter drain via sheet flow over 
a vegetation-free gravel zone to ensure sheet dispersion and provide some 
pollutant trapping. Next, a grass strip, which may be amended with 
compost, is incorporated into the top of the fill slope to provide 
pretreatment, further enhancing filtration and extending the life of the 
system. The runoff is then filtered through a bed of porous, alkalinity-
generating granular medium—the media filter drain mix. Media filter 
drain mix is a fill material composed of crushed rock (sized by screening), 
dolomite, gypsum, and perlite. The dolomite and gypsum additives serve 
to buffer acidic pH conditions and exchange light metals for heavy metals. 
Perlite is incorporated to improve moisture retention, which is critical for 
the formation of biomass epilithic biofilm to assist in the removal of 
solids, metals, and nutrients. Treated water drains from the media filter 
drain mix bed into the conveyance system below the media filter drain 
mix. Geotextile lines the underside of the media filter drain mix bed and 
the conveyance system. 
 
The underdrain trench is an option for hydraulic conveyance of treated 
stormwater to a desired location, such as a downstream flow control 
facility or stormwater outfall. The trench’s perforated underdrain pipe is a 
protective measure to ensure free flow through the media filter drain mix. 
It may be possible to omit the underdrain pipe if it can be demonstrated 
that the pipe is not necessary to maintain free flow through the media filter 
drain mix and underdrain trench. 
 
It is critical to note that water should sheet flow across the media filter 
drain. Channelized flows or ditch flows running down the middle of the 
dual media filter drain (continuous off-site inflow) should be minimized. 
 
Applications and Limitations 
 
In many instances, conventional runoff treatment is not feasible due to 
right of way constraints (such as adjoining wetlands and geotechnical 
considerations). The media filter drain and the dual media filter drain 
designs are runoff treatment options that can be sited in most right of way 
confined situations. In many cases, a media filter drain or a dual media 
filter drain can be sited without the acquisition of additional right of way 
needed for conventional stormwater facilities or capital-intensive 
expenditures for underground wet vaults. 
 
Applications 
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Media Filter Drains 
 
The media filter drain can achieve basic, phosphorus, and enhanced water 
quality treatment. 

Since maintaining sheet flow across the media filter drain is required for 
its proper function, the ideal locations for media filter drains in highway 
settings are highway side slopes or other long, linear grades with lateral 
side slopes less than 4H:1V and longitudinal slopes no steeper than 5%. 
As side slopes approach 3H:1V, without design modifications, sloughing 
may become a problem due to friction limitations between the separation 
geotextile and underlying soils. The longest flow path from the 
contributing area delivering sheet flow to the media filter drain should not 
exceed 150 feet. 

Dual Media Filter Drain for Highway Medians 
 
The dual media filter drain is fundamentally the same as the side-slope 
version. It differs in siting and is more constrained with regard to drainage 
options. Prime locations for dual media filter drains in a highway setting 
are medians, roadside drainage or borrow ditches, or other linear 
depressions. It is especially critical for water to sheet flow across the dual 
media filter drain. Channelized flows or ditch flows running down the 
middle of the dual media filter drain (continuous off-site inflow) should be 
minimized. 
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Figure 8.10 Media filter drain without underdrain trench 
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Limitations 
 
Media Filter Drains 

 
• Steep slopes. Avoid construction on longitudinal slopes steeper than 

5%. Avoid construction on 3H:1V lateral slopes, and preferably use 
less than 4H:1V slopes. In areas where lateral slopes exceed 4H:1V, it 
may be possible to construct terraces to create 4H:1V slopes or to 
otherwise stabilize up to 3H:1V slopes. (For details, see Geometry, 
Components and Sizing Criteria, Cross Section in the Structural 
Design Considerations section below). 

 
• Wetlands. Do not construct in wetlands and wetland buffers. In many 

cases, a media filter drain (due to its small lateral footprint) can fit 
within the highway fill slopes adjacent to a wetland buffer. In those 
situations where the highway fill prism is located adjacent to wetlands, 
an interception trench/underdrain will need to be incorporated as a 
design element in the media filter drain. 

 
• Shallow groundwater. Mean high water table levels at the project site 

need to be determined to ensure the media filter drain mix bed and the 
underdrain (if needed) will not become saturated by shallow 
groundwater. 

 
• Unstable slopes. In areas where slope stability may be problematic, 

consult a geotechnical engineer. 

 
Dual Media Filter Drains for Highway Medians 
 
In addition to the above limitations on the media filter drain: 

 
• Wetlands. Do not construct in wetlands and wetland buffers. 

 
• Areas of seasonal groundwater inundations or basement flooding. 

The hydraulic and runoff treatment performance of the dual media 
filter drain may be compromised due to backwater effects and lack of 
sufficient hydraulic gradient. 

 
Design Flow Elements 
 
Flows to Be Treated 
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The basic design concept behind the media filter drain and dual media 
filter drain is to fully filter all runoff through the media filter drain mix. 
Therefore, the infiltration capacity of the medium and drainage below 
needs to match or exceed the hydraulic loading rate. 
 
Structural Design Considerations 
 
Geometry 
 
Components 
 
No-Vegetation Zone 
 
The no-vegetation zone (vegetation-free zone) is a shallow gravel trench 
located directly adjacent to the highway pavement. The no-vegetation 
zone is a crucial element in a properly functioning media filter drain or 
other BMPs that use sheet flow to convey runoff from the highway surface 
to the BMP. The no-vegetation zone functions as a level spreader to 
promote sheet flow and a deposition area for coarse sediments. The no-
vegetation zone should be between 1 foot and 3 feet wide. Depth will be a 
function of how the roadway section is built from subgrade to finish grade; 
the resultant cross section will typically be triangular to trapezoidal. 
Within these bounds, width varies depending on maintenance spraying 
practices. Contact the area maintenance office for this information. 
 
Grass Strip 
 
The width of the grass strip is dependent on the availability of space 
within the highway side slope. The baseline design criterion for the grass 
strip within the media filter drain is a 
3-foot-minimum-width, but wider grass strips are recommended if the 
additional space is available. The designer may consider adding aggregate 
to the soil mix to help minimize rutting problems from errant vehicles. 
The soil mix should ensure grass growth for the design life of the media 
filter drain. 
 
Media Filter Drain Mix Bed 
 
The media filter drain mix is a mixture of crushed rock (screened to 3/8" 
to #10 sieve), dolomite, gypsum, and perlite. The crushed rock provides 
the support matrix of the medium; the dolomite and gypsum add alkalinity 
and ion exchange capacity to promote the precipitation and exchange of 
heavy metals; and the perlite improves moisture retention to promote the 
formation of biomass within the media filter drain mix. The combination 
of physical filtering, precipitation, ion exchange, and biofiltration 
enhances the water treatment capacity of the mix. The media filter drain 
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mix has an estimated initial filtration rate of 50 inches per hour and a long-
term filtration rate of 28 inches per hour due to siltation. With an 
additional safety factor, the rate used to size the length of the media filter 
drain should be 10 inches per hour. 
 
Conveyance System Below Media Filter Drain Mix 
The gravel underdrain trench provides hydraulic conveyance when treated 
runoff needs to be conveyed to a desired location such as a downstream 
flow control facility or stormwater outfall. 
 
In Group C and D soils, an underdrain pipe would help to ensure free flow 
of the treated runoff through the media filter drain mix bed. In some 
Group A and B soils, an underdrain pipe may be unnecessary if most 
water percolates into subsoil from the underdrain trench. 
The need for underdrain pipe should be evaluated in all cases. The 
underdrain trench should be a minimum of 2 feet wide for either the 
conventional or dual media filter drain. 
 
The gravel underdrain trench may be eliminated if there is evidence to 
support that flows can be conveyed laterally to an adjacent ditch or onto a 
fill slope that is properly vegetated to protect against erosion. The media 
filter drain mix should be kept free draining up to the 50-year storm event 
water surface elevation represented in the downstream ditch. 
 
Sizing Criteria 
 
Width 
 
The width of the media filter drain mix bed is determined by the amount 
of contributing pavement routed to the embankment. The surface area of 
the media filter drain mix bed needs to be sufficiently large to fully 
infiltrate the runoff treatment design flow rate using the long-term 
filtration rate of the media filter drain mix. For design purposes, a 50% 
safety factor is incorporated into the long-term media filter drain mix 
filtration rate to accommodate variations in slope, resulting in a design 
filtration rate of 10 inches per hour. The media filter drain mix bed should 
have a bottom width of at least 2 feet in contact with the conveyance 
system below the media filter drain mix. 
 
Length 
 
In general, the length of a media filter drain or dual media filter drain is 
the same as the contributing pavement. Any length is acceptable as long as 
the surface area media filter drain mix bed is sufficient to fully infiltrate 
the runoff treatment design flow rate. 
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Cross Section 
 
In profile, the surface of the media filter drain should preferably have a 
lateral slope less than 
4H:1V (<25%). On steeper terrain, it may be possible to construct terraces 
to create a 4H:1V slope, or other engineering may be employed if 
approved by Ecology, to ensure slope stability up to 3H:1V. If sloughing 
is a concern on steeper slopes, consideration should be given to 
incorporating permeable soil reinforcements, such as geotextiles, open-
graded/ permeable pavements, or commercially available ring and grid 
reinforcement structures, as top layer components to the media filter drain 
mix bed. Consultation with a geotechnical engineer is required. 
 
Inflow 
 
Runoff is conveyed to a media filter drain using sheet flow from the 
pavement area. The longitudinal pavement slope contributing flow to a 
media filter drain should be less than 5%. 
Although there is no lateral pavement slope restriction for flows going to a 
media filter drain, the designer should ensure flows remain as sheet flow. 

 
Media Filter Drain Mix Bed Sizing Procedure 
 
The media filter drain mix should be a minimum of 12 inches deep, 
including the section on top of the underdrain trench. 
 
For runoff treatment, sizing the media filter drain mix bed is based on the 
requirement that the runoff treatment flow rate from the pavement area, 
QHighway, cannot exceed the long-term infiltration capacity of the media 
filter drain, QInfiltration: 
 

Highway Infiltration Q ≤ Q 
 
For western Washington, QHighway is the flow rate at or below which 91% 
of the runoff volume for the developed TDA will be treated, based on a 
15-minute time step (see Section 
4-3.1.1 of the Highway Runoff Manual), and can be determined using and 
approved continuous runoff model.  
  
The long-term infiltration capacity of the media filter drain is based on the 
following equation: 
 

LTIR * L * W  = Q Infiltration 
C* SF   
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where:  LTIR = Long-term infiltration rate of the media filter drain mix 
(use 10 inches per hour for design) (in/hr) 

L = Length of media filter drain (parallel to roadway) (ft) 
W = Width of the media filter drain mix bed (ft) 
C = Conversion factor of 43200 ((in/hr)/(ft/sec)) 
SF = Safety Factor (equal to 1.0, unless unusually heavy sediment 
loading is expected) 

 
Assuming that the length of the media filter drain is the same as the length 
of the contributing pavement, solve for the width of the media filter drain: 

W ≥ Q Highway *C* SF 
LTIR*L 

 
Western Washington project applications of this design procedure have 
shown that, in almost every case, the calculated width of the media filter 
drain does not exceed 1.0 foot. Therefore, 
Table 8.3 was developed to simplify the design steps and should be used 
to establish an appropriate width. 

 
 

Table 8.3 – Western Washington Design Widths for Media Filter Drains 

Pavement width that contributes runoff to the media 
filter drain 

 

Minimum media filter 
drain width* 

 
≤ 20 feet 

 
2 feet 

≥ 20 and ≤ 35 feet 3 feet 
 

> 35 feet 4 feet 
 

 
* Width does not include the required 1–3 foot gravel vegetation-free zone or the 3-foot filter strip 
width (see Figure 8.3). 

 
Materials 
 
Media Filter Drain Mix 
 
The media filter drain mix used in the construction of media filter drains 
consists of the amendments listed in Table 8.4. Mixing and transportation 
must occur in a manner that ensures the materials are thoroughly mixed 
prior to placement and that separation does not occur during transportation 
or construction operations. 
 
These materials should be used in accordance with the following Standard 
Specifications: 

• Gravel Backfill for Drains, 9-03.12(4) 
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• Underdrain Pipe, 7-01.3(2) 
• Construction Geotextile for Underground Drainage, 9-33.1 

 
Crushed Surfacing Base Course (CSBC) 
If the design is configured to allow the media filter drain to drain laterally 
into a ditch (see 
Figure RT.07.3), the crushed surfacing base course below the media filter 
drain should conform to Section 9-03.9(3) of the Standard Specifications. 
 
Berms, Baffles, and Slopes 
See Geometry, Components and Sizing Criteria, Cross Section under 
Structural Design Considerations above. 

 
Table 8.4 – Media filter drain mix. 

Amendment Quantity 
 

Mineral aggregate: Crushed screenings 3/8-inch to #10 sieve 
Crushed screenings shall be manufactured from ledge rock, talus, or gravel in 
accordance with Section 3-01 of the Standard Specifications for Road, Bridge, 
and Municipal Construction (2002), which meets the following test 
requirements:  
 
Los Angeles Wear, 500 Revolutions  35% max.  
Degradation Factor     30 min. 
 
Crushed screenings shall conform to the following requirements for grading 
and quality: 
 
Sieve Size  Percent Passing (by weight) 
1/2" square  100 
3/8" square  90-100 
U.S. No. 4  30-56 
U.S. No. 10  0-10 
U.S. No. 200  0-1.5 
 
% fracture, by weight, min.  75 
 
Static stripping test    Pass 
 
The fracture requirement shall be at least one fractured face and will apply to 
material retained on the U.S. No. 10 if that sieve retains more than 5% of the 
total sample. 
 
The finished product shall be clean, uniform in quality, and free from wood, 
bark, roots, and other deleterious materials. 
 
Crushed screenings shall be substantially free from adherent coatings. The 
presence of a thin, firmly adhering film of weathered rock shall not be 
considered as coating unless it exists on more than 50% of the surface area of 
any size between successive laboratory sieves. 
 
 

1 cubic yard 

Perlite: 1 cubic yard per 3 cubic yards of 
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 Horticultural grade, free of any toxic materials) 
 0-30% passing US No. 18 Sieve 
 0-10% passing US No. 30 Sieve 
 

mineral aggregate 
 

Dolomite: CaMg(CO3)2 (calcium magnesium carbonate) 
 Agricultural grade, free of any toxic materials) 
 100% passing US No. 8 Sieve 
 0% passing US No. 16 Sieve 
 

10 pounds per cubic yard of 
perlite 

 

Gypsum: Noncalcined, agricultural gypsum CaSO4•2H2O (hydrated calcium 
sulfate) 
 Agricultural grade, free of any toxic materials) 
 100% passing US No. 8 Sieve 

 0% passing US No. 16 Sieve 

 

1.5 pounds per cubic yard 

 
Site Design Elements 
 
Landscaping (Planting Considerations) 
Landscaping is the same as for biofiltration swales (see BMP RT.04) 
unless otherwise specified in the special provisions for the project’s 
construction documents. 
 
Operations and Maintenance 
Maintenance will consist of routine roadside management. While 
herbicides must will not be applied directly over the media filter drain, it 
may be necessary to periodically control noxious weeds with herbicides in 
areas around the media filter drain as part of WSDOT'sa roadside 
management program. The use of pesticides may be prohibited if the 
media filter drain is in a critical aquifer recharge area for drinking water 
supplies. The designer should check with the local area water purveyor or 
local health department. Areas of the media filter drain that show signs of 
physical damage will be replaced by local maintenance staff in 
consultation with region hydraulics/water quality staff. 
 
Signing 
Nonreflective guideposts will delineate the media filter drain. This 
practice allows WSDOT personnel to identify where the system is 
installed and to make appropriate repairs should damage occur to the 
system. If the media filter drain is in a critical aquifer recharge area for 
drinking water supplies, signage prohibiting the use of pesticides must be 
provided. 
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Chapter 9 -  Biofiltration Treatment Facilities 
Note:  Figures in Chapter 9 are courtesy of King County, except as noted 

This Chapter addresses five Best Management Practices (BMPs) that are 
classified as biofiltration treatment facilities: 

Biofilters are vegetated treatment systems (typically grass) that remove 
pollutants by means of sedimentation, filtration, soil sorption, and/or plant 
uptake.  They are typically configured as swales or flat filter strips. 

 

9.1 Purpose 
The BMPs discussed in this Chapter are designed to remove low 
concentrations and quantities of total suspended solids (TSS), heavy 
metals, petroleum hydrocarbons, and/or nutrients from stormwater. 

 

9.2 Applications 
A biofilter can be used as a basic treatment BMP for contaminated 
stormwater runoff from roadways, driveways, parking lots, and highly 
impervious ultra-urban areas or as the first stage of a treatment train.  In 
cases where hydrocarbons, high TSS, or debris would be present in the 
runoff, such as high-use sites, a pretreatment system for those components 
would be necessary. Off-line location is preferred to avoid flattening 
vegetation and the erosive effects of high flows. Biofilters should be 
considered in retrofit situations where appropriate. (Center for Watershed 
Protection, 1998) 

 

9.3 Site Suitability 
The following factors must be considered for determining site 
suitability: 
• Target pollutants are amenable to biofilter treatment 
• Accessibility for Operation and Maintenance  
• Suitable growth environment; (soil, etc.) for the vegetation  
• Adequate siting for a pre-treatment facility if high petroleum 

hydrocarbon levels (oil/grease) or high TSS loads could impair 
treatment capacity or efficiency 

• If the biofilter can be impacted by snowmelts and ice, refer to Caraco 
and Claytor for additional design criteria (USEPA, 1997). 
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9.4 Best Management Practices  
This Chapter presents the following Biofiltration Treatment BMPs: 

BMP T9.10 – Basic Biofiltration Swale 
BMP T9.20 - Wet Biofiltration Swale 
BMP T9.30 – Continuous Inflow Biofiltration Swale 
BMP T9.40 – Basic Filter Strip & Compost-Amended Filter Strip 
BMP T9.50 – Narrow Area Filter Strip  
BMP T9.10  Basic Biofiltration Swale 
Description: 

Biofiltration swales are typically shaped as a trapezoid or a parabola as 
shown in Figure 9.1.  

Figure 9.1 – Typical Swale Section 
 

 

Limitations: 

Data suggest that the performance of biofiltration swales is highly variable 
from storm to storm.  It is therefore recommended that treatment methods 
providing more consistent performance, such as sand filters and wet 
ponds, be considered first.  Swales downstream of devices of equal or 
greater effectiveness can convey runoff but should not be expected to offer 
a treatment benefit. (Horner, 2000) 
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Design Criteria: 

• Design criteria are specified in Table 9.1.  A 9 minute hydraulic 
residence time is used at a multiple of the peak 15 minute Water 
Quality Design Flow Rate (Q) representing 91% runoff volume as 
determined by the Western Washington Hydrology Model (WWHM).  
(See Volume I) 

• Check the hydraulic capacity/stability for inflows greater than design 
flows. Bypass high flows, or control release rates into the biofilter, if 
necessary.  

• Install level spreaders (min. 1-inch gravel) at the head and every 50 
feet in swales of ≥4 feet width. Include sediment cleanouts (weir, 
settling basin, or equivalent) at the head of the biofilter as needed. 

• Use energy dissipators (riprap) for increased downslopes. 

Guidance for Bypassing Off-line Facilities:  
Most biofiltration swales are currently designed to be on-line facilities.  
However, an off-line design is possible.  Swales designed in an off-line 
mode should not engage a bypass until the flow rate exceeds a value 
determined by multiplying Q, the off-line water quality design flow rate 
predicted by the WWHM, by the ratio determined in Figure 9.65b.  This 
modified design flow rate is an estimate of the design flow rate determined 
by using SBUH procedures.  Ecology’s intent is to maintain recent 
biofiltration sizing recommendations (9 minutes detention at the peak 
design flow rate estimated by SBUH for a 6-month, 24-hour storm with a 
Type 1A rainfall distribution) until more definitive information is 
collected concerning bioswale performance.  The only advantage of 
designing a swale to be off-line is that the stability check, which may 
make the swale larger, is not necessary.    

Sizing Procedure for Biofiltration Swales  

This guide provides biofilter swale design procedures in full detail, along 
with examples.   

Preliminary Steps (P) 

P-1 Determine the Water Quality design flow rate (Q) in 15-minute time-
steps using the WWHM. Use the correct flow rate, off-line or on-line, for 
your design situation.   

P-2 Establish the longitudinal slope of the proposed biofilter. 

P-3 Select a vegetation cover suitable for the site.  Refer to Tables 9.2,  
9.3, and 9.4 (in text) to select vegetation for western Washington.  
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Design Calculations for Biofiltration Swale  

There are a number of ways of applying the design procedure introduced 
by Chow (Chow, 1959).  These variations depend on the order in which 
steps are performed, what constants are established at the beginning of the 
process and which ones are calculated, and what values are assigned to the 
variables selected initially. 

The procedure recommended here is an adaptation appropriate for 
biofiltration applications of the type being installed in the Puget Sound 
region.  This procedure reverses Chow's order, designing first for capacity 
and then for stability.  The capacity analysis emphasizes the promotion of 
biofiltration, rather than transporting flow with the greatest possible 
hydraulic efficiency.  Therefore, it is based on criteria that promote 
sedimentation, filtration, and other pollutant removal mechanisms.  
Because these criteria include a lower maximum velocity than permitted 
for stability, the biofilter dimensions usually do not have to be modified 
after a stability check.  

Design Steps (D): 

D-1.  Select the type of vegetation, and design depth of flow (based on 
frequency of mowing and type of vegetation). (Table 9.1) 

D-2.  Select a value of Manning's n (Table 9.1 with footnote #3). 

Table 9.1 – Sizing Criteria 
Design parameter BMP T 9.10-Biofiltration swale  BMP T 9.40-Filter strip  
Longitudinal Slope 0.015 - 0.0251 0.01 - 0.15 

Maximum velocity 

1 ft / sec ( @  K multiplied by the 
WQ design flow rate ; 

 for stability, 3 ft/sec max.  
0.5 ft / sec @ K multiplied by the WQ 

design flow rate 

Maximum water depth2 
2”- if mowed frequently; 4”  if 
mowed infrequently 1-inch max. 

Manning coefficient (22) 
(0.2 – 0.3)3(0.24 if mowed 

infrequently) 
0.35 (0.45 if compost-amended, and 

mowed to maintain grass height ≤ 4”) 
Bed width (bottom) (2 - 10 ft)4 --- 
Freeboard height 0.5 ft --- 
Minimum hydraulic 
residence time at Water 
Quality Design Flow Rate 

9 minutes (18 minutes for 
continuous inflow) 

(See Volume I, Appendix B) 9 minutes 

Minimum length 100 ft 
Sufficient to achieve hydraulic 
residence time in the filter strip 

Maximum sideslope  
3 H : 1 V 

4H:1V preferred 
Inlet edge ≥ 1” lower than contributing 

paved area 
Max. tributary drainage 
flowpath --- 150 feet 
Max. longitudinal slope of 
contributing area --- 

0.05 (steeper than 0.05 need upslope 
flow spreading and energy dissipation) 

Max. lateral slope of 
contributing area --- 0.02 (at the edge of the strip inlet) 
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1. For swales, if the slope is less than 1.5% install an underdrain using a perforated pipe, or equivalent. Amend 
the soil if necessary to allow effective percolation of water to the underdrain.  Install the low-flow drain 6” 
deep in the soil.  Slopes greater than 2.5% need check dams (riprap) at vertical drops of 12-15 inches. 
Underdrains can be made of 6 inch Schedule 40 PVC perforated pipe with 6” of drain gravel on the pipe. The 
gravel and pipe must be enclosed by geotextile fabric. (See Figures 9.2 and 9.3) 

2  Below the design water depth install an erosion control blanket, at least 4” of topsoil, and the selected 
biofiltration mix. Above the water line use a straw mulch or sod.  

3. This range of Manning’s n can be used in the equation; b = Qn/1.49y(1.67) s(0.5) – Zy  with wider bottom 
width b, and lower depth, y, at the same flow.  This provides the designer with the option of varying the 
bottom width of the swale depending on space limitations.  Designing at the higher n within this range at the 
same flow decreases the hydraulic design depth, thus placing the pollutants in closer contact with the 
vegetation and the soil. 

4. For swale widths up to 16 feet the cross-section can be divided with a berm (concrete, plastic, compacted 
earthfill) using a flow spreader at the inlet (Figure 9.4) 

 

Figure 9.2 – Biofiltration Swale Underdrain Detail 
 

 
 

Figure 9.3 – Biofiltration Swale Low-Flow Drain Detail 
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Figure 9.4  Swale Dividing Berm 

 
Figure 9.4 – Swale Dividing Berm 

 
 

D-3. Select swale shape-typically trapezoidal or parabolic. 

D-4.  Use Manning's equation and first approximations relating hydraulic 
radius and dimensions for the selected swale shape to obtain a working 
value of a biofilter width dimension: 

 (1) 

   (2) 

 (3) 

Q 1.49AR s
n

0.67 0.5

=

A Tyrectangle =

R Ty
T 2yrectangle = +
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Where: 

Q  =  Water Quality Design flow rate in 15-minute time steps based 
on WWHM, (ft³/s, cfs)  
n  =  Manning's n (dimensionless) 
s  =  Longitudinal slope as a ratio of vertical 
       rise/horizontal run (dimensionless) 
A  =  Cross-sectional area (ft²) 
R  =  Hydraulic radius (ft) 
T  =  top width of trapezoid or width of a rectangle (ft) 
y  =  depth of flow (ft) 
b  =  bottom width of trapezoid (ft) 

If equations 2 and 3 are substituted into equation 1 and solved for T, 
complex equations result that are difficult to solve manually.  However, 
approximate solutions can be found by recognizing that T>>y and Z²>>1, 
and that certain terms are nearly negligible.  The approximation solutions 
for rectangular and trapezoidal shapes are: 

Rrectangle ≈ y,  Rtrapezoid ≈ y, Rparabolic ≈ 0.67y, Rv ≈ 0.5y 

Substitute Rtrapezoid and Atrapezoid  = by+Zy2 into Equation 1, and solve for 
the bottom width b (trapezoidal swale): 

b 2.5Qn
1.49y s

Zy1.67 0.5≈ −  

For a trapezoid, select a side slope Z of at least 3.  Compute b and then top 
width T, where T = b + 2yZ. (Note: Adjustment factor of 2.5 accounts for 
the differential between Water Quality design flow rate and the SBUH 
design flow. This equation is used to estimate an initial cross-sectional 
area.  It does not affect the overall biofiltration swale size.) 

If b for a swale is greater than 10 ft, either investigate how Q can be 
reduced, divide the flow by installing a low berm, or arbitrarily set b = 10 
ft and continue with the analysis. For other swale shapes refer to Fig. 9.5. 
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Figure 9.5 – Geometric Formulas for Common Swale Shapes 

 

Source:  Livingston, et al, 1984 
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D-5.  Compute A:  

  or  
 

Afilter strip = Ty 

D-6.  Compute the flow velocity at design flow rate:   

 

K = A ratio of the peak 10-minute flow predicted by SBUH to the water 
quality design flow rate estimated using the WWHM.  The value of K is 
determined from Figure 9.6a for on-line facilities, or Figure 9.6b for off-
line facilities. 

If V >1.0 ft/sec (or V>0.5 ft/sec for a filter strip), repeat steps D-1 to D-6 
until the condition is met.  A velocity greater than 1.0 ft/sec was found to 
flatten grasses, thus reducing filtration.  A velocity lower than this 
maximum value will allow a 9-minute hydraulic residence time criterion 
in a shorter biofilter.  If the value of V suggests that a longer biofilter will 
be needed than space permits, investigate how Q can be reduced (e.g., use 
of low impact development BMP’s), or increase y and/or T (up to the 
allowable maximum values) and repeat the analysis. 

D-7.  Compute the swale length (L, ft) 

L = Vt (60 sec/min) 

Where:  t = hydraulic residence time (min) 

Use t = 9 minutes for this calculation (use t = 18 minutes for a continuous 
inflow biofiltration swale).  If a biofilter length is greater than the space 
permits, follow the advice in step D-6. 

If a length less than 100 feet results from this analysis, increase it to 100 
feet, the minimum allowed.  In this case, it may be possible to save some 
space in width and still meet all criteria.  This possibility can be checked 
by computing V in the 100 ft biofilter for t = 9 minutes, recalculating A (if 
V < 1.0 ft/sec) and recalculating T. 

D-8.  If there is still not sufficient space for the biofilter, the local 
government and the project proponent should consider the following 
solutions (listed in order of preference): 

1) Divide the site drainage to flow to multiple biofilters. 
2) Use infiltration to provide lower discharge rates to the biofilter (only if 

the Site Suitability Criteria in Chapter 3, Volume III are met). 
3) Increase vegetation height and design depth of flow (note:  the design 

must ensure that vegetation remains standing during design flow). 

A Tyrectangle = A by Zytrapazoid
2= +

V Q 
A 

=κ 
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Figure 9.6a – Ratio of SBUH Peak/WQ Flow 

 

 
Figure 9.6b – Ratio of SBUH Peak/WQ Flow 

 
4) Reduce the developed surface area to gain space for biofiltration. 
5) Increase the longitudinal slope. 
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6) Increase the side slopes. 
7) Nest the biofilter within or around another BMP. 

Check for Stability (Minimizing Erosion) 

The stability check must be performed for the combination of highest 
expected flow and least vegetation coverage and height.  A check is not 
required for biofiltration swales that are located "off-line" from the 
primary conveyance/detention system, Maintain the same units as in the 
biofiltration capacity analysis. 

SC-1.  Perform the stability check for the 100-year, return frequency flow 
using 15-minute time steps using an approved continuous runoff model. 
Until WWHM peak flow rates in 15-minute time steps are available the 
designer can use the WWHM 100-yr. hourly peak flows times an 
adjustment factor of 1.6 to approximate peak flows in 15-minute time 
steps. 

SC-2.  Estimate the vegetation coverage ("good" or "fair") and height on 
the first occasion that the biofilter will receive flow, or whenever the 
coverage and height will be least. Avoid flow introduction during the 
vegetation establishment period by timing planting or bypassing. 

SC-3.  Estimate the degree of retardance from Table 9.2.  When uncertain, 
be conservative by selecting a relatively low degree. 

The maximum permissible velocity for erosion prevention (Vmax) is 3 
feet per second. 

Stability Check Steps (SC)  

Table 9.2 – Guide for Selecting Degree of Retardance (a) 

Coverage 
Average Grass 
Height (inches) Degree of Retardance 

Good <2 E.  Very Low 
 2-6 D.  Low 
 6-10 C.  Moderate 
 11-24 B.  High 
 >30 A.  Very High 
Fair <2 E.  Very Low 
 2-6 D.  Low 
 6-10 D.  Low 
 11-24 C.  Moderate 
 >30 B.  High 

See Chow (1959)..  In addition, Chow recommended selection of retardance C for a grass-legume 
mixture 6-8 inches high and D for a mixture 4-5 inches high.  No retardance recommendations have 
appeared for emergent wetland species.  Therefore, judgment must be used.  Since these species 
generally grow less densely than grasses, using a "fair" coverage would be a reasonable approach. 
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SC-4.  Select a trial Manning's n for the high flow condition.  The 
minimum value for poor vegetation cover and low height (possibly, 
knocked from the vertical by high flow) is 0.033.  A good initial choice 
under these conditions is 0.04.   

  

 

Figure 9.7 – The Relationship of Manning’s n with VR for Various Degrees of Flow Retardance (A-E) 
 
SC-5.  Refer to Figure 9.7 to obtain a first approximation for VR of 3 
feet/second. 

SC-6.  Compute hydraulic radius, R, from VR in Figure 9.7 and a Vmax  

SC-7.  Use Manning’s equation to solve for the actual VR. 

SC-8.  Compare the actual VR from step SC-7 and first approximation 
from step SC-5.  If they do not agree within 5 percent, repeat steps SC-4 to 
SC-8 until acceptable agreement is reached.  If n<0.033 is needed to get 
agreement, set n = 0.033, repeat step SC-7, and then proceed to step SC-9. 

Source:  Livingston, et al, 1984 

VR (feet 2/second) 
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SC-9.  Compute the actual V for the final design conditions: 

Check to be sure V < Vmax of 3 feet/second. 

SC-10.  Compute the required swale cross-sectional area, A, for stability: 

SC-11.  Compare the A, computed in step SC-10 of the stability analysis, 
with the A from the biofiltration capacity analysis (step D-5). 

If less area is required for stability than is provided for capacity, the 
capacity design is acceptable.  If not, use A from step SC-10 of the 
stability analysis and recalculate channel dimensions. 

SC-12.  Calculate the depth of flow at the stability check design flow rate 
condition for the final dimensions and use A from step SC-10. 

SC-13.  Compare the depth from step SC-12 to the depth used in the 
biofiltration capacity design (Step D-1).  Use the larger of the two and add 
0.5 ft. of freeboard to obtain the total depth (yt) of the swale. Calculate the 
top width for the full depth using the appropriate equation. 

SC-14.  Recalculate the hydraulic radius: (use b from Step D-4 calculated 
previously for biofiltration capacity, or Step SC-11, as appropriate, and yt 
= total depth from Step SC-13) 

SC-15.  Make a final check for capacity based on the stability check 
design storm (this check will ensure that capacity is adequate if the largest 
expected event coincides with the greatest retardance).  Use Equation 1, a 
Manning's n selected in step D-2, and the calculated channel dimensions, 
including freeboard, to compute the flow capacity of the channel under 
these conditions.  Use R from step SC-14, above, and A = b(yt) + Z(yt)² 
using b from Step D-4, D-15, or SC-11 as appropriate. 

If the flow capacity is less than the stability check design storm flow rate, 
increase the channel cross-sectional area as needed for this conveyance.  
Specify the new channel dimensions. 

Completion Step (CO) 
CO.  Review all of the criteria and guidelines for biofilter planning, 
design, installation, and operation above and specify all of the appropriate 
features for the application. 
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Example of Design Calculations for Biofiltration Swales  

Preliminary Steps 

P-1.  Assume that the WWHM based Water Quality Design Flow Rate in 
15 minute time-steps, Q, is 0.2 cfs.  Assume an on-line facility. 

P-2.  Assume the slope (s) is 2 percent. 

P-3.  Assume the vegetation will be a grass-legume mixture and it will be 
infrequently mowed. 

Design for Biofiltration Swale Capacity 

D-1.  Set winter grass height at 5" and the design flow depth (y) at 3 
inches. 

D-2.  Use n = 0.20 to  n2 = 0.30 

D-3.  Base the design on a trapezoidal shape, with a side slope Z = 3. 

D-4a.  Calculate the bottom width, b;  

Where: 

n  = 0.20   y = 0.25 ft 
Q = 0.2 cfs  s = 0.02 
Z  = 3 

b 2.5Qn
1.49y s

Zy1.67 0.5≈ −  

 
At n2; b2 = 6.5 feet 

D-4b.  Calculate the top width (T) 

T = b + 2yZ = 4.0+ [2(0.25)(3)] = 5.5 feet 

D-5.  Calculate the cross-sectional area (A) 

A = by + Zy² = (4.0)(0.25) + (3)(0.252) = 1.19 ft² 

D-6.  Calculate the flow velocity (V) 
 
V 

Q 

A 
0.17 ft / sec =Κ =  

for K = 1.  Actual K is determined per Figure 9.65a 

0.17<1.0 ft/sec   OK 

b 4.0 ft≈

∴
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D-7  Calculate the Length (L)  

L = Vt(60 sec/min) 

   = 0.17 (9)(60) 

For t = 9 min, L = 92 ft. at n; expand to a minimum of 100 foot length 
per design criterion 

At n2; L =  100 ft. 

 Note: Where b is less than the maximum value, it may be possible to 
reduce L by increasing b.  In this case, because L is determined by the 
requirement for a minimum length of 100 feet, it is not possible.  

Check for Channel Stability 

SC-1.  Base the check on passing the 100-year, return frequency flow (15 
minute time steps) through a swale with a mixture of Kentucky bluegrass 
and tall fescue on loose erodible soil. Until WWHM peak flow rates in 15-
minute time steps are available the designer can use the WWHM 100-yr. 
hourly peak flows times an adjustment factor of 1.6 to approximate peak 
flows in 15-minute time steps. Assume that the adjusted peak Q is 1.92 
cfs. 

SC-2.  Base the check on a grass height of 3 inches with "fair" coverage 
(lowest mowed height and least cover, assuming flow bypasses or does not 
occur during grass establishment). 

SC-3.  From Table 9.2, Degree of Retardance = D (low) 
Set Vmax = 3 ft/sec 

SC-4. Select trial Manning's n = 0.04 

SC-5. From Figure 9.7, VRappx = 3 ft²/s 

SC-6.  Calculate R 

 

SC-7.  Calculate VRactual 

 

SC-8.  VRactual from step SC-7 > VRappx from step SC-5 by > 5%. 

Select new trial n = 0.0475 
Figure 9.7:  VRappx = 1.7 ft²/s 

VR 1.49 
n 

R s 5.25 ft / sec actual 
1.67 0.5 2 = = 

R 
VR 
V 

1.0 ft appx 
max 

= = 
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R = 0.57 ft. 
VRactual = 1.73 ft²/s (within 5% of VRappx = 1.7)  

SC-9.  Calculate V 

 

V = 3 ft/sec < 3 ft/sec, Vmax OK 

SC-10.  Calculate Stability Area 

 

SC-11.  Stability Check 

AStability = 0.64 ft² is less than ACapacity from step D-5 (ACapacity = 1.19 
ft2). ∴OK 

If AStability > ACapacity, it will be necessary to select new trial sizes for 
width and flow depth (based on space and other considerations), 
recalculate ACapacity, and repeat steps SC-10 and SC-11. 

SC-12.  Calculate depth of flow at the stability design flow rate condition 
using the quadratic equation solution: 

 y b b -4Z(-A)
2Z

2

=
− ± −

   

For b = 4,  y = 0.14 ft    (positive root) 

SC-13.  Use the greater value of y from SC-12 or that assumed in D-1.  In 
this case, the greater depth is 0.25-foot, which was the basis for the 
biofiltration capacity design. Add 0.5 feet freeboard to that depth. 

Total channel depth = 0.75 ft 
Top Width = b + 2yZ  
= 4 + (2)(0.75)(3) 
= 8.5 ft 

SC-14.  Recalculate hydraulic radius and flow rate 
For b = 4 ft, y = 0.75 ft 
Z = 3, s = 0.02, n = 0.2 
A = by + Zy² = 4.68 ft² 
R = {by + Zy²}/{b + 2y(Z² + 1)0.5} = 0.53 ft. 

∴

A Q 1.92 
  3 

0.64 ft Stability 
2 = = = 

V 
VR 

R 
1.73 
0.57 

   3  ft / sec actual = = = 
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SC-15. Calculate Flow Capacity at Greatest Resistance 

 =   3.2 cfs 

Q = 3.2 cfs > 1.92 cfs ∴OK 
Completion Step 

CO-1.  Assume 100 feet of swale length is available.   

The final channel dimensions are: 

Bottom width, b = 4 feet 
Channel depth= 0.75 feet 
Top width  = b + 2yZ = 8.5 feet 

No check dams are needed for a 2% slope. 

Soil Criteria 
• The following top soil mix at least 8-inch deep: 

– Sandy loam    60-90 % 
– Clay      0-10 % 
– Composted organic matter, 10-30 % 

(excluding animal waste, toxics) 

• Use compost amended soil where practicable 

• Till to at least 8-inch depth 

• For longitudinal slopes of < 2 percent use more sand to obtain more 
infiltration 

• If ground water contamination is a concern, seal the bed with clay or 
a geomembrane liner 

Vegetation Criteria 

• See Tables 9.3, 9.4 and 9.5 for recommended grasses, wetland plants, 
and groundcovers. 

• Select fine, turf-forming, water-resistant grasses where vegetative 
growth and moisture will be adequate for growth. 

• Irrigate if moisture is insufficient during dry weather season. 

• Use sod with low clay content and where needed to initiate adequate 
vegetative growth. Preferably sod should be laid to a minimum of one-
foot vertical depth above the swale bottom. 

• Consider sun/shade conditions for adequate vegetative growth and 
avoid prolonged shading of any portion not planted with shade tolerant 
vegetation. 

Q 1.49AR s
n

0.67 0.5

=
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• Stabilize soil areas upslope of the biofilter to prevent erosion 

• Fertilizing a biofilter should be avoided if at all possible in any 
application where nutrient control is an objective. Test the soil for 
nitrogen, phosphorous, and potassium and consult with a landscape 
professional about the need for fertilizer in relation to soil nutrition 
and vegetation requirements. If use of a fertilizer cannot be avoided, 
use a slow-release fertilizer formulation in the least amount needed. 

Recommended grasses (see Tables 9.3 and 9.4 below) 

Table 9.3 – Grass Seed Mixes Suitable for 
Biofiltration Swale Treatment Areas 

Mix 1 Mix 2 
75-80 percent tall or meadow fescue 60-70 percent tall fescue 
10-15 percent seaside/colonial 

bentgrass 
10-15 percent seaside/colonial bentgrass 

5-10 percent Redtop 10-15 percent meadow foxtail 
  6-10 percent alsike clover 
  1-5 percent marshfield big trefoil 
  1-6 percent Redtop 
Note:   all percentages are by weight. *  based on Briargreen, Inc.  

 
 

Table 9.4 – Groundcovers And Grasses Suitable for the Upper Side 
Slopes of a Biofiltration Swale in Western Washington 

Groundcovers 
kinnikinnick* Arctostaphylos uva-ursi 
St. John’s-wort Hypericum perforatum 
Epimedium Epimedium grandiflorum 
creeping forget-me-not Omphalodes verna 
-- Euonymus lanceolata 
yellow-root Xanthorhiza simplissima 
-- Genista 
white lawn clover Trifolium repens 
white sweet clover* Melilotus alba 
------- Rubus calycinoides 
strawberry* Fragaria chiloensis 
broadleaf lupine* Lupinus latifolius 

Grasses (drought-tolerant, minimum mowing) 
dwarf tall fescues Festuca spp. (e.g., Many Mustang, Silverado) 
hard fescue Festuca ovina duriuscula (e.g., Reliant, Aurora) 
tufted fescue Festuca amethystine 
buffalo grass Buchloe dactyloides 
red fescue* Festuca rubra 
tall fescue grass* Festuca arundinacea 
blue oatgrass Helictotrichon sempervirens 
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Construction Criteria  

The biofiltration swale should not be put into operation until areas of 
exposed soil in the contributing drainage catchment have been sufficiently 
stabilized.  Deposition of eroded soils can impede the growth of grass in 
the swale and reduce swale treatment effectiveness.  Thus, effective 
erosion and sediment control measures should remain in place until the 
swale vegetation is established (see Volume II for erosion and sediment 
control BMPs).  Avoid compaction during construction.  Grade biofilters 
to attain uniform longitudinal and lateral slopes 

Maintenance Criteria 

• Inspect biofilters at least once every 6 months, preferably during storm 
events, and also after storm events of > 0.5 inch rainfall/ 24 hours. 
Maintain adequate grass growth and eliminate bare spots. 

• Mow grasses, if needed for good growth {typically maintain at 4 – 9 
inches and not below design flow level (King County, 1998)}.  

• Remove sediment as needed at head of the swale if grass growth is 
inhibited in greater than 10 percent of the swale, or if the sediment is 
blocking the distribution and entry of the water (King County, 1998).  

• Remove leaves, litter, and oily materials, and re-seed or resod, and 
regrade, as needed.  Clean curb cuts and level spreaders as needed. 

Prevent scouring and soil erosion in the biofilter. If flow channeling 
occurs, regrade and reseed the biofilter, as necessary. 

Maintain access to biofilter inlet, outlet, and to mowing (Figure 9.8) 

• If a swale is equipped with underdrains, vehicular traffic on the swale 
bottom (other than grass mowing equipment) should be avoided to 
prevent damage to the drainpipes.  
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Figure 9.8 – Biofiltration Swale Access Features 
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BMP T9.20  Wet Biofiltration Swale 

Description 

A wet biofiltration swale is a variation of a basic biofiltration swale for 
use where the longitudinal slope is slight, water tables are high, or 
continuous low base flow is likely to result in saturated soil conditions.  
Where saturation exceeds about 2 weeks, typical grasses will die.  Thus, 
vegetation specifically adapted to saturated soil conditions is needed.  
Different vegetation in turn requires modification of several of the design 
parameters for the basic biofiltration swale. 

Performance Objectives 

To remove low concentrations of pollutants such as TSS, heavy metals, 
nutrients, and petroleum hydrocarbons.  

Applications/Limitations 

Wet biofiltration swales are applied where a basic biofiltration swale is 
desired but not allowed or advisable because one or more of the following 
conditions exist: 
• The swale is on till soils and is downstream of a detention pond 

providing flow control. 

• Saturated soil conditions are likely because of seeps or base flows on 
the site. 

• Longitudinal slopes are slight (generally less than 2 percent). 

Design Criteria 

Use the same design approach as for basic biofiltration swales except to 
add the following: 

Adjust for extended wet season flow.  If the swale will be downstream of 
a detention pond providing flow control, multiply the treatment area 
(bottom width times length) of the swale by 2, and readjust the swale 
length, if desired.  Maintain a 5:1 length to width ratio. 

Intent:  An increase in the treatment area of swales following detention 
ponds is required because of the differences in vegetation established in a 
constant flow environment.  Flows following detention are much more 
prolonged.  These prolonged flows result in more stream-like conditions 
than are typical for other wet biofilter situations.  Since vegetation 
growing in streams is often less dense, this increase in treatment area is 
needed to ensure that equivalent pollutant removal is achieved in extended 
flow situations. 
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Swale Geometry:  Same as specified for basic biofiltration swales except 
for the following modifications: 

Criterion 1: The bottom width may be increased to 25 feet maximum, 
but a minimum length-to-width ratio of 5:1 must be provided.  No 
longitudinal dividing berm is needed.  Note: The minimum swale 
length is still 100 feet. 

Criterion 2: If longitudinal slopes are greater than 2 percent, the wet 
swale must be stepped so that the slope within the stepped sections 
averages 2 percent.  Steps may be made of retaining walls, log check 
dams, or short riprap sections.  No underdrain or low-flow drain is 
required. 

High-Flow Bypass:  A high-flow bypass (i.e., an off-line design) is 
required for flows greater than the off-line water quality design flow that 
has been increased by the ratio indicated in Figure 9.65b.  The bypass is 
necessary to protect wetland vegetation from damage. Unlike grass, 
wetland vegetation will not quickly regain an upright attitude after being 
laid down by high flows.  New growth, usually from the base of the plant, 
often taking several weeks, is required to regain its upright form. The 
bypass may be an open channel parallel to the wet biofiltration swale. 
Water Depth and Base Flow:  Same as for basic biofiltration swales 
except the design water depth shall be 4 inches for all wetland vegetation 
selections, and no underdrains or low-flow drains are required. 

Flow Velocity, Energy Dissipation, and Flow Spreading:  Same as for 
basic biofiltration swales except no flow spreader is needed. 

Access:  Same as for basic biofiltration swales except access is only 
required to the inflow and the outflow of the swale; access along the 
length of the swale is not required.  Also, wheel strips may not be used for 
access in the swale. 

Intent: An access road is not required along the length of a wet swale 
because of infrequent access needs.  Frequent mowing or harvesting is not 
desirable.  In addition, wetland plants are fairly resilient to sediment-
induced changes in water depth, so the need for access should be 
infrequent. 

Soil Amendment:  Same as for basic biofiltration swales. 

Planting Requirements:  Same as for basic biofiltration swales except for 
the following modifications: 

1. A list of acceptable plants and recommended spacing is shown in 
Table 9.5.  In general, it is best to plant several species to increase the 
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likelihood that at least some of the selected species will find growing 
conditions favorable. 

2. A wetland seed mix may be applied by hydroseeding, but if coverage 
is poor, planting of rootstock or nursery stock is required.  Poor 
coverage is considered to be more than 30 percent bare area through 
the upper 2/3 of the swale after four weeks. 

Recommended Design Features:  Same as for basic biofiltration swales 

Construction Considerations:  Same as for basic biofiltration swales 

Maintenance Considerations: Same as for basic biofiltration swales 
except mowing of wetland vegetation is not required.  However, 
harvesting of very dense vegetation may be desirable in the fall after plant 
die-back to prevent the sloughing of excess organic material into receiving 
waters.  Many native Juncus species remain green throughout the winter; 
therefore, fall harvesting of Juncus species is not recommended. 

 

Table 9.5 – Recommended Plants for Wet Biofiltration Swale 
Common Name Scientific Name Spacing (on center) 

Shortawn foxtail Alopecurus aequalis seed 
Water foxtail Alopecurus geniculatus seed  
Spike rush Eleocharis spp. 4 inches 
Slough sedge* Carex obnupta 6 inches or seed 
Sawbeak sedge Carex stipata 6 inches 
Sedge Carex spp. 6 inches 
Western mannagrass Glyceria occidentalis seed  
Velvetgrass Holcus mollis seed 
Slender rush Juncus tenuis 6 inches 
Watercress* Rorippa nasturtium-aquaticum 12 inches 
Water parsley* Oenanthe sarmentosa 6 inches 
Hardstem bulrush Scirpus acutus 6 inches 
Small-fruited bulrush Scirpus microcarpus 12 inches 

* Good choices for swales with significant periods of flow, such as those downstream of a detention 
facility. 
Note: Cattail (Typha latifolia) is not appropriate for most wet swales because of its very dense and 
clumping growth habit which prevents water from filtering through the clump. 
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BMP T9.30  Continuous Inflow Biofiltration Swale  
Description 

In situations where water enters a biofiltration swale continuously along 
the side slope rather than discretely at the head, a different design 
approach–the continuous inflow biofiltration swale–is needed.  The basic 
swale design is modified by increasing swale length to achieve an 
equivalent average residence time. 

Applications 

A continuous inflow biofiltration swale is to be used when inflows are 
not concentrated, such as locations along the shoulder of a road without 
curbs.  This design may also be used where frequent, small point flows 
enter a swale, such as through curb inlet ports spaced at intervals along a 
road, or from a parking lot with frequent curb cuts.  In general, no inlet 
port should carry more than about 10 percent of the flow.   

A continuous inflow swale is not appropriate for a situation in which 
significant lateral flows enter a swale at some point downstream from the 
head of the swale.  In this situation, the swale width and length must be 
recalculated from the point of confluence to the discharge point in order to 
provide adequate treatment for the increased flows. 

Design Criteria  

Same as specified for basic biofiltration swale except for the following:  

• The design flow for continuous inflow swales must include runoff 
from the pervious side slopes draining to the swale along the entire 
swale length.  Therefore, they must be on-line facilities. 

• If only a single design flow is used, the flow rate at the outlet should 
be used. The goal is to achieve an average residence time through the 
swale of 9 minutes as calculated using the on-line water quality design 
flow rate multiplied by the ratio, K, in Figure 9.65a. Assuming an even 
distribution of inflow into the side of the swale double the hydraulic 
residence time to a minimum of 18 minutes. 

• For continuous inflow biofiltration swales, interior side slopes above 
the WQ design treatment elevation shall be planted in grass.  A typical 
lawn seed mix or the biofiltration seed mixes are acceptable.  
Landscape plants or groundcovers other than grass may not be used 
anywhere between the runoff inflow elevation and the bottom of the 
swale.Intent: The use of grass on interior side slopes reduces the 
chance of soil erosion and transfer of pollutants from landscape areas 
to the biofiltration treatment area.  
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BMP T9.40  Basic Filter Strip 
Description: 

A basic filter strip is flat with no side slopes (Figure 9.9). Contaminated 
stormwater is distributed as sheet flow across the inlet width of a biofilter 
strip.  

Figure 9.9 – Typical Filter Strip 

Applications/Limitations: 
The basic filter strip is typically used on-line and adjacent and parallel to a 
paved area such as parking lots, driveways, and roadways.  Where a filter 
strip area is compost-amended to a minimum of 10% organic content in 
accordance with BMP T5.13; with hydroseeded grass maintained at 95% 
density and a 4-inch length by mowing and periodic re-seeding (possible 
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landscaping with herbaceous shrubs), the filter strip serves as an Enhanced 
Treatment option. 
Design Criteria for Filter strips: 

• Use the Design Criteria specified in Table 9.1 

• Filter strips should only receive sheet flow. 

• Use curb cuts ≥ 12-inch wide and 1-inch above the filter strip inlet. 

Calculate the design flow depth using Manning’s equation as follows: 

KQ = (1.49A R0.67 s 0.5)/n 

Substituting for AR: 

KQ = (1.49Ty1.67 s0.5)/n 

Where: 

Ty = Arectangle, ft
2 

y ≈ Rrectangle, design depth of flow, ft. (1 inch maximum) 
Q = peak Water Quality design flow rate based on WWHM, ft3/sec    
 (See Appendix I-B, Volume I) 
K = The ratio determined by using Figure 9.65a 

n =  Manning’s roughness coefficient 
s =  Longitudinal slope of filter strip parallel to direction of flow 
T = Width of filter strip perpendicular to the direction of flow, ft. 
A = Filter strip inlet cross-sectional flow area (rectangular), ft2 
R = hydraulic radius, ft. 

Rearranging for y: 

y = [KQn/1.49Ts0.5]0.6 

y must not exceed 1 inch 

Note: As in swale design an adjustment factor of K accounts for the 
differential between the WWHM Water Quality design flow rate and the 
SBUH design flow  

Calculate the design flow velocity V, ft./sec., through the filter strip: 

V = KQ/Ty 
V must not exceed 0.5 ft./sec 

Calculate required length, ft., of the filter strip at the minimum hydraulic 
residence time, t, of 9 minutes: 

L = tV = 540V  
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BMP T9.50  Narrow Area Filter Strip 
Description: 

This section describes a filter strip design1 for impervious areas with 
flowpaths of 30 feet or less that can drain along their widest dimension to 
grassy areas.   

Applications/Limitations: 

A narrow area filter strip could be used at roadways with limited right-of-
way, or for narrow parking strips, the narrow strip. If space is available to 
use the basic filter strip design, that design should be used in preference to 
the narrow filter strip.   

The treatment objectives, applications and limitations, design criteria, 
materials specifications, and construction and maintenance requirements 
set forth in the basic filter strip design apply to narrow filter strip 
applications. 

Design Criteria: 

Design criteria for narrow area filter strips are the same as specified for 
basic filter strips.  The sizing of a narrow area filter strip is based on the 
length of flowpath draining to the filter strip and the longitudinal slope of 
the filter strip itself (parallel to the flowpath). 

Step 1: Determine the length of the flowpath from the upstream to the 
downstream edge of the impervious area draining sheet flow to the strip.  
Normally this is the same as the width of the paved area, but if the site is 
sloped, the flow path may be longer than the width of the impervious area. 

Step 2: Calculate the longitudinal slope of the filter strip (along the direction 
of unconcentrated flow), averaged over the total width of the filter strip.  The 
minimum sizing slope is 2 percent.  If the slope is less than 2 percent, use 2 
percent for sizing purposes.  The maximum allowable filter strip slope is 20 
percent.  If the slope exceeds 20 percent, the filter strip must be stepped 
down the slope so that the treatment areas between drop sections do not have 
a longitudinal slope greater than 20 percent.  Drop sections must be provided 
with erosion protection at the base and flow spreaders to re-spread flows.  
Vertical drops along the slope must not exceed 12 inches in height.  If this is 
not possible, a different treatment facility must be selected. 

                                                 
1 This narrow area filter strip design method is included here because technical limitations exist in the basic 
design method which result in filter strips that are proportionately longer as the contributing drainage becomes 
narrower (a result that is counter-intuitive).  Research by several parties is underway to evaluate filter strip design 
parameters.  This research may lead to more stringent design requirements that would supersede the design criteria 
presented here. 
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Step 3: Select the appropriate filter strip length for the flowpath length and 
filter strip longitudinal slope (Steps 1 and 2 above) from the graph in 
Figure 9.10.  The filter strip must be designed to provide this minimum 
length L along the entire stretch of pavement draining into it. 

To use the graph: Find the length of the flowpath on one of the curves 
(interpolate between curves as necessary).  Move along the curve to the 
point where the design longitudinal slope of the filter strip (x-axis) is 
directly below.  Read the filter strip length on the y-axis which 
corresponds to the intersection point.   

Figure 9.10 – Filter Strip Lengths for Narrow Right-of-Way 
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Chapter 10 -  Wetpool Facilities 
Note:  Figures in Chapter 10 are from the King County Surface Water Design Manual 

10.1 Purpose 

This Chapter presents the methods, criteria, and details for analysis and 
design of wetponds, wetvaults, and stormwater wetlands.  These facilities 
have as a common element a permanent pool of water - the wetpool.  Each 
of the wetpool facilities can be combined with a detention or flow control 
pond in a combined facility.  Included are the following specific facility 
designs: 

BMP T10.10 - Wetponds - Basic and Large 
BMP T10.20 - Wetvaults 
BMP T10.30 - Stormwater Wetlands 
BMP T10.40 - Combined Detention and Wetpool Facilities 

10.2 Application 

The wetpool facility designs described for the four BMPs in this Chapter 
will achieve the performance objectives cited in Chapter 3 for specific 
treatment menus. 

10.3 Best Management Practices (BMPs) for Wetpool Facilities 

The four BMPs discussed below are currently recognized as effective 
treatment techniques using wetpool facilities.  The specific BMPs that are 
selected should be coordinated with the Treatment Facility Menus 
discussed in Chapter 3. 

BMP T10.10  Wetponds - Basic and Large 

Purpose and Definition 

A wetpond is a constructed stormwater pond that retains a permanent pool 
of water ("wetpool") at least during the wet season.  The volume of the 
wetpool is related to the effectiveness of the pond in settling particulate 
pollutants.  As an option, a shallow marsh area can be created within the 
permanent pool volume to provide additional treatment for nutrient 
removal.  Peak flow control can be provided in the "live storage" area 
above the permanent pool.  Figures 10-1a and 1b illustrates a typical wet 
pond BMP. 

The following design, construction, and operation and maintenance 
criteria cover two wetpond applications - the basic wetpond and the large 
wetpond.  Large wetponds are designed for higher levels of pollutant 
removal.    
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Figure 10.1a – Wetpond 
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Figure 10.1b – Wetpond 

Applications and Limitations 
A wetpond requires a larger area than a biofiltration swale or a sand filter, 
but it can be integrated to the contours of a site fairly easily.  In till soils, 
the wetpond holds a permanent pool of water that provides an attractive 
aesthetic feature.  In more porous soils, wetponds may still be used, but 
water seepage from unlined cells could result in a dry pond, particularly in 
the summer months.  Lining the first cell with a low permeability liner is 
one way to deal with this situation.  As long as the first cell retains a 
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permanent pool of water, this situation will not reduce the pond’s 
effectiveness but may be an aesthetic drawback. 
Wetponds work best when the water already in the pond is moved out en 
masse by incoming flows, a phenomenon called "plug flow."  Because 
treatment works on this displacement principle, the wetpool storage of 
wetponds may be provided below the groundwater level without 
interfering unduly with treatment effectiveness.  However, if combined 
with a detention function, the live storage must be above the seasonal high 
groundwater level. 

Wetponds may be single-purpose facilities, providing only runoff 
treatment, or they may be combined with a detention pond to also provide 
flow control.  If combined, the wetpond can often be stacked under the 
detention pond with little further loss of development area.  See BMP 
T10.40 for a description of combined detention and wetpool facilities. 

Design Criteria 
The primary design factor that determines a wetpond's treatment 
efficiency is the volume of the wetpool.  The larger the wetpool volume, 
the greater the potential for pollutant removal.  For a basic wetpond, the 
wetpool volume provided shall be equal to or greater than the total volume 
of runoff from the water quality design storm - the 6-month, 24-hour 
storm event.  Alternatively, the 91st percentile, 24-hour runoff volume 
indicated by an approved continuous runoff model. 
A large wetpond requires a wetpool volume at least 1.5 times larger than 
the total volume of runoff from the 6-month, 24-hour storm event.  Also 
important are the avoidance of short-circuiting and the promotion of plug 
flow.  Plug flow describes the hypothetical condition of stormwater 
moving through the pond as a unit, displacing the "old" water in the pond 
with incoming flows.  To prevent short-circuiting, water is forced to flow, 
to the extent practical, to all potentially available flow routes, avoiding 
"dead zones" and maximizing the time water stays in the pond during the 
active part of a storm. 

Design features that encourage plug flow and avoid dead zones are:  

• Dissipating energy at the inlet. 
• Providing a large length-to-width ratio. 
• Providing a broad surface for water exchange using a berm designed 

as a broad-crested weir to divide the wetpond into two cells rather than 
a constricted area such as a pipe. 

• Maximizing the flowpath between inlet and outlet, including the 
vertical path, also enhances treatment by increasing residence time.   

Sizing Procedure 

Procedures for determining a wetpond's dimensions and volume are 
outlined below. 
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Step 1:  Identify required wetpool volume using the SCS (now known as 
NRCS) curve number equations presented in Volume III, Chapter 2, 
Section 2.3.2.  A basic wetpond requires a volume equal to or greater than 
the total volume of runoff from the 6-month, 24-hour storm event.  
Alternatively, use the 91st percentile, 24-hour runoff volume indicated by 
an approved continuous runoff model.  A large wetpond requires a volume 
at least 1.5 times the total volume of runoff from the 6-month, 24-hour 
storm event, or 1.5 times the 91st percentile, 24-hour runoff volume 
indicated by an approved continuous runoff model. 
 
Step 2:  Determine wetpool dimensions.  Determine the wetpool 
dimensions satisfying the design criteria outlined below and illustrated in 
Figures 10.1a and 10.1b.  A simple way to check the volume of each 
wetpool cell is to use the following equation: 

V = h A A( + )1 2

2
  

where V = wetpool volume (cf)  
  h = wetpool average depth (ft)  
  A1 = water quality design surface area of wetpool (sf)  
  A2 = bottom area of wetpool (sf) 

Step 3:  Design pond outlet pipe and determine primary overflow water 
surface.  The pond outlet pipe shall be placed on a reverse grade from the 
pond's wetpool to the outlet structure.  Use the following procedure to 
design the pond outlet pipe and determine the primary overflow water 
surface elevation: 

a) Use the nomographs in Figures 10.2  and 10.3  to select a trial size for 
the pond outlet pipe sufficient to pass the on-line WQ design flow,  
Qwq indicated by WWHM or other approved continuous runoff model.  

b) Use Figure 10.4 to determine the critical depth dc at the outflow end of 
the pipe for Qwq. 

c) Use Figure 10.5 to determine the flow area Ac at critical depth. 
d) Calculate the flow velocity at critical depth using continuity equation 

(Vc = Qwq /Ac). 
e) Calculate the velocity head VH  (VH =Vc

2 /2g, where g is the 
gravitational constant, 32.2 feet per second).  

f) Determine the primary overflow water surface elevation by adding the 
velocity head and critical depth to the invert elevation at the outflow 
end of the pond outlet pipe (i.e., overflow water surface elevation = 
outflow invert + dc + VH). 

g) Adjust outlet pipe diameter as needed and repeat Steps (a) through (e).  

Step 4:  Determine wetpond dimensions.  General wetpond design criteria 
and concepts are shown in Figure 10.1a and 10.1b. 
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Wetpool Geometry 
• The wetpool shall be divided into two cells separated by a baffle or 

berm.  The first cell shall contain between 25 to 35 percent of the total 
wetpool volume.  The baffle or berm volume shall not count as part of 
the total wetpool volume.  The term baffle means a vertical divider 
placed across the entire width of the pond, stopping short of the 
bottom.  A berm is a vertical divider typically built up from the 
bottom, or if in a vault, connects all the way to the bottom. 

Intent:  The full-length berm or baffle promotes plug flow and enhances 
quiescence and laminar flow through as much of the entire water volume 
as possible. Alternative methods to the full-length berm or baffle that 
provide equivalent flow characteristics may be approved on a case-by-case 
basis by the Local Plan Approval Authority.   

• Sediment storage shall be provided in the first cell.  The sediment 
storage shall have a minimum depth of 1-foot.  A fixed sediment depth 
monitor should be installed in the first cell to gauge sediment 
accumulation unless an alternative gauging method is proposed. 

• The minimum depth of the first cell shall be 4 feet, exclusive of 
sediment storage requirements.  The depth of the first cell may be 
greater than the depth of the second cell. 

• The maximum depth of each cell shall not exceed 8 feet (exclusive of 
sediment storage in the first cell).  Pool depths of 3 feet or shallower 
(second cell) shall be planted with emergent wetland vegetation (see 
Planting requirements). 

• Inlets and outlets shall be placed to maximize the flowpath through the 
facility.  The ratio of flowpath length to width from the inlet to the 
outlet shall be at least 3:1.  The flowpath length is defined as the 
distance from the inlet to the outlet, as measured at mid-depth.  The 
width at mid-depth can be found as follows: width = (average top 
width + average bottom width)/2. 

• Wetponds with wetpool volumes less than or equal to 4,000 cubic feet 
may be single celled (i.e., no baffle or berm is required).  However, it 
is especially important in this case that the flow path length be 
maximized.  The ratio of flow path length to width shall be at least 4:1 
in single celled wetponds, but should preferably be 5:1. 

• All inlets shall enter the first cell.  If there are multiple inlets, the 
length-to-width ratio shall be based on the average flowpath length for 
all inlets. 

• The first cell mayust be lined in accordance with the liner 
requirements contained in Section 4.4. 
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Berms, Baffles, and Slopes 
• A berm or baffle shall extend across the full width of the wetpool, and 

tie into the wetpond side slopes.  If the berm embankments are greater 
than 4 feet in height, the berm must be constructed by excavating a key 
equal to 50 percent of the embankment cross-sectional height and 
width.  This requirement may be waived if recommended by a 
geotechnical engineer for specific site conditions.  The geotechnical 
analysis shall address situations in which one of the two cells is empty 
while the other remains full of water.  

• The top of the berm may extend to the WQ design water surface or be 
1-foot below the WQ design water surface.  If at the WQ design water 
surface, berm side slopes should be 3H:1V.  Berm side slopes may be 
steeper (up to 2:1) if the berm is submerged 1-foot.   

Intent:  Submerging the berm is intended to enhance safety by 
discouraging pedestrian access when side slopes are steeper than 
3H:1V.  An alternative to the submerged berm design is the use of 
barrier planting to prevent easy access to the divider berm in an 
unfenced wetpond. 

• If good vegetation cover is not established on the berm, erosion control 
measures should be used to prevent erosion of the berm back-slope 
when the pond is initially filled.  

• The interior berm or baffle may be a retaining wall provided that the 
design is prepared and stamped by a licensed civil engineer.  If a baffle 
or retaining wall is used, it should be submerged one foot below the 
design water surface to discourage access by pedestrians. 

• Criteria for wetpond side slopes are included in Section 4.3. 

Embankments 
Embankments that impound water must comply with the Washington 
State Dam Safety Regulations (Chapter 173-175 WAC).  If the 
impoundment has a storage capacity (including both water and sediment 
storage volumes) greater than 10 acre-feet (435,600 cubic feet or 3.26 
million gallons) above natural ground level, then dam safety design and 
review are required by the Department of Ecology.  See Section 3.2.1 of 
Volume III. 

Inlet and Outlet 
See Figure 10.1a and 10.1b for details on the following requirements: 

• The inlet to the wetpond shall be submerged with the inlet pipe invert 
a minimum of two feet from the pond bottom (not including sediment 
storage).  The top of the inlet pipe should be submerged at least 1-foot, 
if possible.  
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Intent:  The inlet is submerged to dissipate energy of the incoming 
flow.  The distance from the bottom is set to minimize resuspension of 
settled sediments.  Alternative inlet designs that accomplish these 
objectives are acceptable. 

• An outlet structure shall be provided.  Either a Type 2 catch basin with 
a grated opening (jail house window) or a manhole with a cone grate 
(birdcage) may be used (see Volume III, Figure 3.11 for an 
illustration).  No sump is required in the outlet structure for wetponds 
not providing detention storage.  The outlet structure receives flow 
from the pond outlet pipe.  The grate or birdcage openings provide an 
overflow route should the pond outlet pipe become clogged.  The 
overflow criteria provided below specifies the sizing and position of 
the grate opening. 

• The pond outlet pipe (as opposed to the manhole or type 2 catch basin 
outlet pipe) shall be back-sloped or have a turn-down elbow, and 
extend 1 foot below the WQ design water surface.  Note: A floating 
outlet, set to draw water from 1-foot below the water surface, is also 
acceptable if vandalism concerns are adequately addressed.   

Intent:  The inverted outlet pipe provides for trapping of oils and 
floatables in the wetpond. 

• The pond outlet pipe shall be sized, at a minimum, to pass the on-line 
WQ design flow.  Note: The highest invert of the outlet pipe sets the 
WQ design water surface elevation. 

• The overflow criteria for single-purpose (treatment only, not combined 
with flow control) wetponds are as follows:  
a) The requirement for primary overflow is satisfied by either the 

grated inlet to the outlet structure or by a birdcage above the pond 
outlet structure. 

b) The bottom of the grate opening in the outlet structure shall be set 
at or above the height needed to pass the WQ design flow through 
the pond outlet pipe.  Note: The grate invert elevation sets the 
overflow water surface elevation. 

c) The grated opening should be sized to pass the 100-year design 
flow.  The capacity of the outlet system should be sized to pass the 
peak flow for the conveyance requirements. 

• An emergency spillway shall be provided and designed according to 
the requirements for detention ponds (see Section 3.2.1 of Volume III).  

• The Local Plan Approval Authority may require a bypass/ shutoff 
valve to enable the pond to be taken offline for maintenance purposes. 

• A gravity drain for maintenance is recommended if grade allows.  
Intent:  It is anticipated that sediment removal will only be needed for 
the first cell in the majority of cases.  The gravity drain is intended to 
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allow water from the first cell to be drained to the second cell when the 
first cell is pumped dry for cleaning. 

• The drain invert shall be at least 6 inches below the top elevation of 
the dividing berm or baffle.  Deeper drains are encouraged where 
feasible, but must be no deeper than 18 inches above the pond bottom.   

Intent:  To prevent highly sediment-laden water from escaping the 
pond when drained for maintenance. 

• The drain shall be at least 8 inches (minimum) diameter and shall be 
controlled by a valve.  Use of a shear gate is allowed only at the inlet 
end of a pipe located within an approved structure.  

Intent:  Shear gates often leak if water pressure pushes on the side of 
the gate opposite the seal.  The gate should be situated so that water 
pressure pushes toward the seal.  

• Operational access to the valve shall be provided to the finished 
ground surface.  

• The valve location shall be accessible and well-marked with 1-foot of 
paving placed around the box.  It must also be protected from damage 
and unauthorized operation.   

• A valve box is allowed to a maximum depth of 5 feet without an 
access manhole.  If over 5 feet deep, an access manhole or vault is 
required.  

• All metal parts shall be corrosion-resistant.  Galvanized materials 
should not be used unless unavoidable. 

Intent:  Galvanized metal contributes zinc to stormwater, sometimes in 
very high concentrations. 

Access and Setbacks 

• All facilities shall be a minimum of 20 feet from any structure, 
property line, and any vegetative buffer required by the local 
government, and 100 feet from any septic tank/drainfield. 

• All facilities shall be a minimum of 50 feet from any steep (greater 
than 15 percent) slope.  A geotechnical report must address the 
potential impact of a wet pond on a steep slope.   

• Access and maintenance roads shall be provided and designed 
according to the requirements for detention ponds.  Access and 
maintenance roads shall extend to both the wetpond inlet and outlet 
structures.  An access ramp (7H minimum:1V) shall be provided to the 
bottom of the first cell unless all portions of the cell can be reached 
and sediment loaded from the top of the pond.  

• If the dividing berm is also used for access, it should be built to sustain 
loads of up to 80,000 pounds. 

0010325



10-10 Volume V – Runoff Treatment BMPs  November2011 Draft 

Planting Requirements 
Planting requirements for detention ponds also apply to wetponds. 

• Large wetponds intended for phosphorus control should not be planted 
within the cells, as the plants will release phosphorus in the winter 
when they die off.   

• If the second cell of a basic wetpond is 3 feet or shallower, the bottom 
area shall be planted with emergent wetland vegetation.  See Table 
10.1 for recommended emergent wetland plant species for wetponds.  
Intent:  Planting of shallow pond areas helps to stabilize settled 
sediment and prevent resuspension. 

Note:  The recommendations in Table 10.1 are for western Washington 
only.  Local knowledge should be used to adapt this information if used in 
other areas. 

• Cattails (Typha latifolia) are not recommended because they tend to 
crowd out other species and will typically establish themselves 
anyway. 

• If the wetpond discharges to a phosphorus-sensitive lake or wetland, 
shrubs that form a dense cover should be planted on slopes above the 
WQ design water surface on at least three sides.  For banks that are 
berms, no planting is allowed if the berm is regulated by dam safety 
requirements.  The purpose of planting is to discourage waterfowl use 
of the pond and to provide shading.  Some suitable trees and shrubs 
include vine maple (Acer circinatum), wild cherry (Prunus 
emarginata), red osier dogwood (Cornus stolonifera), California myrtle 
(Myrica californica), Indian plum (Oemleria cerasiformis), and Pacific 
yew (Taxus brevifolia) as well as numerous ornamental species. 

Recommended Design Features 
The following design features should be incorporated into the wetpond 
design where site conditions allow: 

• The method of construction of soil/landscape systems can cause 
natural selection of specific plant species.  Consult a soil restoration or 
wetland soil scientist for site-specific recommendations.  The soil 
formulation will impact the plant species that will flourish or suffer on 
the site, and the formulation should be such that it encourages desired 
species and discourages undesired species. 

• For wetpool depths in excess of 6 feet, it is recommended that some 
form of recirculation be provided in the summer, such as a fountain or 
aerator, to prevent stagnation and low dissolved oxygen conditions.  

• A flow length-to-width ratio greater than the 3:1 minimum is 
desirable.  If the ratio is 4:1 or greater, then the dividing berm is not 
required, and the pond may consist of one cell rather than two. A one-
cell pond must provide at least 6-inches of sediment storage depth.  A 
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one cell pond must also provide a minimum depth of 4 feet for the 
volume equivalent to the first cell of a two-cell design. 

• A tear-drop shape, with the inlet at the narrow end, rather than a 
rectangular pond is preferred since it minimizes dead zones caused by 
corners.   

• A small amount of base flow is desirable to maintain circulation and 
reduce the potential for low oxygen conditions during late summer. 

• Evergreen or columnar deciduous trees along the west and south sides 
of ponds are recommended to reduce thermal heating, except that no 
trees or shrubs may be planted on berms meeting the criteria of dams 
regulated for safety.  In addition to shade, trees and shrubs also 
discourage waterfowl use and the attendant phosphorus enrichment 
problems they cause.  Trees should be set back so that the branches 
will not extend over the pond. 

Intent:  Evergreen trees or shrubs are preferred to avoid problems 
associated with leaf drop.  Columnar deciduous trees (e.g., hornbeam, 
Lombardy poplar, etc.) typically have fewer leaves than other 
deciduous trees. 

• The number of inlets to the facility should be limited; ideally there 
should be only one inlet.  The flowpath length should be maximized 
from inlet to outlet for all inlets to the facility. 

• The access and maintenance road could be extended along the full 
length of the wetpond and could double as playcourts or picnic areas.  
Placing finely ground bark or other natural material over the road 
surface would render it more pedestrian friendly. 

• The following design features should be incorporated to enhance 
aesthetics where possible:  
− Provide pedestrian access to shallow pool areas enhanced with 

emergent wetland vegetation.  This allows the pond to be more 
accessible without incurring safety risks. 

− Provide side slopes that are sufficiently gentle to avoid the need for 
fencing (3:1 or flatter).  

− Create flat areas overlooking or adjoining the pond for picnic 
tables or seating that can be used by residents.  Walking or jogging 
trails around the pond are easily integrated into site design. 

− Include fountains or integrated waterfall features for privately 
maintained facilities. 

− Provide visual enhancement with clusters of trees and shrubs.  On 
most pond sites, it is important to amend the soil before planting 
since ponds are typically placed well below the native soil horizon 
in very poor soils.  Make sure dam safety restrictions against 
planting do not apply. 
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− Orient the pond length along the direction of prevailing summer 
winds (typically west or southwest) to enhance wind mixing. 

Construction Criteria 

• Sediment that has accumulated in the pond must be removed after 
construction in the drainage area of the pond is complete (unless used 
for a liner - see below). 

• Sediment that has accumulated in the pond at the end of construction 
may be used in excessively drained soils to meet the liner requirements 
if the sediment meets the criteria for low permeability or treatment 
liners in keeping with guidance in Chapter 4.  Sediment used for a soil 
liner must be graded to provide uniform coverage and must meet the 
thickness specifications in Chapter 4.  The sediment must not reduce 
the design volume of the pond.  The pond must be over-excavated 
initially to provide sufficient room for the sediments to serve as a liner.   

Operation and Maintenance 

• Maintenance is of primary importance if wetponds are to continue to 
function as originally designed.  A local government, a designated 
group such as a homeowners' association, or a property owner shall 
accept the responsibility for maintaining the structures and the 
impoundment area.  A specific maintenance plan shall be formulated 
outlining the schedule and scope of maintenance operations. 

• The pond should be inspected by the local government annually. The 
maintenance standards contained in Section 4.6 are measures for 
determining if maintenance actions are required as identified through 
the annual inspection.   

• Site vegetation should be trimmed as necessary to keep the pond free 
of leaves and to maintain the aesthetic appearance of the site.  Slope 
areas that have become bare should be revegetated and eroded areas 
should be regraded prior to being revegetated. 

• Sediment should be removed when the 1-foot sediment zone is full 
plus 6 inches.  Sediments should be tested for toxicants in compliance 
with current disposal requirements.  Sediments must be disposed in 
accordance with current local health department requirements and the 
Minimum Functional Standards for Solid Waste Handling.  See 
Volume IV, Appendix IV-G Recommendations for Management of 
Street Waste for additional guidance. 

• Any standing water removed during the maintenance operation must 
be properly disposed of.  The preferred disposal option is discharge to 
a sanitary sewer at an approved location.  Other disposal options 
include discharge back into the wetpool facility or the storm sewer 
system if certain conditions are met.  See Volume IV, Appendix IV-G 
for additional guidance. 
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Table 10.1 – Emergent Wetland Plant Species Recommended for Wetponds 

Species Common Name Notes 
Maximum 

Depth 
INUNDATION TO 1-FOOT 

Agrostis exarata(1) Spike bent grass Prairie to coast to 2 feet 

Carex stipata Sawbeak sedge Wet ground  

Eleocharis palustris Spike rush Margins of ponds, wet meadows to 2 feet 

6.1.1.1.1.1.1.1 Glyceria 
occidentalis 

Western mannagrass Marshes, pond margins to 2 feet 

Juncus tenuis Slender rush Wet soils, wetland margins  

Oenanthe sarmentosa Water parsley Shallow water along stream and pond margins; needs 
saturated soils all summer 

 

Scirpus atrocinctus (formerly S. 
cyperinus) 

Woolgrass Tolerates shallow water; tall clumps  

Scirpus microcarpus Small-fruited bulrush Wet ground to 18 inches depth 18 inches 

Sagittaria latifolia Arrowhead   

INUNDATION 1 TO 2 FEET 
Agrostis exarata(1) Spike bent grass Prairie to coast  

Alisma plantago-aquatica Water plantain   

Eleocharis palustris Spike rush Margins of ponds, wet meadows  

Glyceria occidentalis Western mannagrass Marshes, pond margins  

Juncus effusus Soft rush Wet meadows, pastures, wetland margins  

Scirpus microcarpus Small-fruited bulrush Wet ground to 18 inches depth 18 inches 

Sparganium emmersum Bur reed Shallow standing water, saturated soils  

INUNDATION 1 TO 3 FEET 
Carex obnupta Slough sedge Wet ground or standing water 1.5 to 3 feet 

Beckmania syzigachne(1) Western sloughgrass Wet prairie to pond margins  

Scirpus acutus(2) Hardstem bulrush Single tall stems, not clumping to 3 feet 

Scirpus validus(2) Softstem bulrush   

INUNDATION GREATER THAN 3 FEET 
Nuphar polysepalum Spatterdock Deep water 3 to 7.5 feet 

Nymphaea odorata(1) White waterlily Shallow to deep ponds to 6 feet 
Notes: 
(1) Non-native species.  Beckmania syzigachne is native to Oregon.  Native species are preferred. 
(2) Scirpus tubers must be planted shallower for establishment, and protected from foraging waterfowl until established.  Emerging aerial stems 
should project above water surface to allow oxygen transport to the roots. 
Primary sources: Municipality of Metropolitan Seattle, Water Pollution Control Aspects of Aquatic Plants, 1990.  Hortus Northwest, Wetland 
Plants for Western Oregon, Issue 2, 1991.  Hitchcock and Cronquist, Flora of the Pacific Northwest, 1973.  
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Figure 10.2 – Headwater Depth for Smooth Interior Pipe Culverts with Inlet Control 
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Figure 10.3 – Headwater Depth for Corrugated Pipe Culverts with Inlet Control 
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Figure 10.4 – Critical Depth of Flow for Circular Culverts 
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Figure 10.5 – Circular Channel Ratios 
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BMP T10.20  Wetvaults 

Purpose and Definition 
A wetvault is an underground structure similar in appearance to a 
detention vault, except that a wetvault has a permanent pool of water 
(wetpool) which dissipates energy and improves the settling of particulate 
pollutants (see the wetvault details in Figure 10.6).  Being underground, 
the wetvault lacks the biological pollutant removal mechanisms, such as 
algae uptake, present in surface wetponds. 

Applications and Limitations 
A wetvault may be used for commercial, industrial, or roadway projects if 
there are space limitations precluding the use of other treatment BMPs.  
The use of wetvaults for residential development is highly discouraged. 
Combined detention and wetvaults are allowed; see BMP T10.40. 
A wetvault is believed to be ineffective in removing dissolved pollutants 
such as soluble phosphorus or metals such as copper.  There is also 
concern that oxygen levels will decline, especially in warm summer 
months, because of limited contact with air and wind.  However, the 
extent to which this potential problem occurs has not been documented. 

Below-ground structures like wetvaults are relatively difficult and 
expensive to maintain.  The need for maintenance is often not seen and as 
a result routine maintenance does not occur. 

If oil control is required for a project, a wetvault may be combined with an 
API oil/water separator. 

Design Criteria 
Sizing Procedure 
As with wetponds, the primary design factor that determines the removal 
efficiency of a wetvault is the volume of the wetpool.  The larger the 
volume, the higher the potential for pollutant removal.  Performance is 
also improved by avoiding dead zones (like corners) where little exchange 
occurs, using large length-to-width ratios, dissipating energy at the inlet, 
and ensuring that flow rates are uniform to the extent possible and not 
increased between cells. 

The sizing procedure for a wetvault is identical to the sizing procedure for 
a wetpond.  The wetpool volume for the wetvault shall be equal to or 
greater than the total volume of runoff from the 6-month, 24-hour storm 
event.  Alternatively, the 91st percentile, 24-hour runoff volume estimated 
by an approved continuous runoff model may be used.  

Typical design details and concepts for the wetvault are shown in Figure 
10.6. 
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Figure 10.6 – Wetvault 

 

0010335



10-20 Volume V – Runoff Treatment BMPs  November2011 Draft 

Wetpool Geometry 
Same as specified for wetponds (see BMP T10.10) except for the 
following two modifications: 

• The sediment storage in the first cell shall be an average of 1-foot.  
Because of the v-shaped bottom, the depth of sediment storage needed 
above the bottom of the side wall is roughly proportional to vault 
width according to the schedule below: 

Vault 
Width 

15' 
20' 
40' 
60' 

Sediment Depth 
(from bottom of side wall) 

10" 
9" 
6" 
4" 

• The second cell shall be a minimum of 3 feet deep since planting 
cannot be used to prevent resuspension of sediment in shallow water 
as it can in open ponds. 

Vault Structure 
• The vault shall be separated into two cells by a wall or a removable 

baffle.  If a wall is used, a 5-foot by 10-foot removable maintenance 
access must be provided for both cells.  If a removable baffle is used, 
the following criteria apply:   

1) The baffle shall extend from a minimum of 1-foot above the WQ 
design water surface to a minimum of 1-foot below the invert 
elevation of the inlet pipe. 

2) The lowest point of the baffle shall be a minimum of 2 feet from 
the bottom of the vault, and greater if feasible.  

• If the vault is less than 2,000 cubic feet (inside dimensions), or if the 
length-to-width ratio of the vault pool is 5:1 or greater, the baffle or 
wall may be omitted and the vault may be one-celled. 

• The two cells of a wetvault should not be divided into additional 
subcells by internal walls.  If internal structural support is needed, it is 
preferred that post and pier construction be used to support the vault 
lid rather than walls.  Any walls used within cells must be positioned 
so as to lengthen, rather than divide, the flowpath.  

Intent:  Treatment effectiveness in wetpool facilities is related to the 
extent to which plug flow is achieved and short-circuiting and dead 
zones are avoided.  Structural walls placed within the cells can 
interfere with plug flow and create significant dead zones, reducing 
treatment effectiveness. 

• The bottom of the first cell shall be sloped toward the access opening.  
Slope should be between 0.5 percent (minimum) and 2 percent 
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(maximum).  The second cell may be level (longitudinally) sloped 
toward the outlet, with a high point between the first and second cells.  
The intent of sloping the bottom is direct the sediment accumulation to 
the closest access point for maintenance purposes.  Sloping the second 
cell towards the access opening for the first cell is also acceptable. 

• The vault bottom shall slope laterally a minimum of 5 percent from 
each side towards the center, forming a broad "v" to facilitate sediment 
removal.  Note: More than one "v" may be used to minimize vault 
depth. 

Exception:  The Local Plan Approval Authority may allow the vault 
bottom to be flat if removable panels are provided over the entire 
vault.  Removable panels should be at grade, have stainless steel lifting 
eyes, and weigh no more than 5 tons per panel. 

• The highest point of a vault bottom must be at least 6 inches below the 
outlet elevation to provide for sediment storage over the entire bottom. 

• Provision for passage of flows should the outlet plug shall be provided. 

• Wetvaults may be constructed using arch culvert sections provided the 
top area at the WQ design water surface is, at a minimum, equal to that 
of a vault with vertical walls designed with an average depth of 6 feet.   

Intent:  To prevent decreasing the surface area available for oxygen 
exchange.  

• Wetvaults shall conform with the "Materials" and "Structural 
Stability" criteria specified for detention vaults in Volume III, Chapter 
3. 

• Where pipes enter and leave the vault below the WQ design water 
surface, they shall be sealed using a non-porous, non-shrinking grout. 

Inlet and Outlet 
• The inlet to the wetvault shall be submerged with the inlet pipe invert 

a minimum of 3 feet from the vault bottom.  The top of the inlet pipe 
should be submerged at least 1-foot, if possible.  

Intent:  The submerged inlet is to dissipate energy of the incoming 
flow.  The distance from the bottom is to minimize resuspension of 
settled sediments.  Alternative inlet designs that accomplish these 
objectives are acceptable. 

• Unless designed as an off-line facility, the capacity of the outlet pipe 
and available head above the outlet pipe should be designed to convey 
the 100-year design flow for developed site conditions without 
overtopping the vault.  The available head above the outlet pipe must 
be a minimum of 6 inches. 
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• The outlet pipe shall be back-sloped or have tee section, the lower arm 
of which should extend 1 foot below the WQ design water surface to 
provide for trapping of oils and floatables in the vault. 

• The Local Plan Approval Authority may require a bypass/shutoff 
valve to enable the vault to be taken offline for maintenance. 

Access Requirements 
Same as for detention vaults (see Volume III, Section 3.2) except for the 
following additional requirement for wetvaults: 

• A minimum of 50 square feet of grate should be provided over the 
second cell.  For vaults in which the surface area of the second cell is 
greater than 1,250 square feet, 4 percent of the top should be grated.  
This requirement may be met by one grate or by many smaller grates 
distributed over the second cell area.  Note: a grated access door can 
be used to meet this requirement.  

Intent:  The grate allows air contact with the wetpool in order to 
minimize stagnant conditions which can result in oxygen depletion, 
especially in warm weather. 

Access Roads, Right of Way, and Setbacks 
Same as for detention vaults (see Volume III, Section 3.2). 

Recommended Design Features 
The following design features should be incorporated into wetvaults where 
feasible, but they are not specifically required: 

• The floor of the second cell should slope toward the outlet for ease of 
cleaning. 

• The inlet and outlet should be at opposing corners of the vault to 
increase the flowpath. 

• A flow length-to-width ratio greater than 3:1 minimum is desirable.  

• Lockable grates instead of solid manhole covers are recommended to 
increase air contact with the wetpool.   

• Galvanized materials shall not be used unless unavoidable. 

• The number of inlets to the wetvault should be limited, and the 
flowpath length should be maximized from inlet to outlet for all inlets 
to the vault. 

Construction Criteria 

Sediment that has accumulated in the vault must be removed after 
construction in the drainage area is complete.  If no more than 12 inches of 
sediment have accumulated after the infrastructure is built, cleaning may 
be left until after building construction is complete.  In general, sediment 
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accumulation from stabilized drainage areas is not expected to exceed an 
average of 4 inches per year in the first cell.  If sediment accumulation is 
greater than this amount, it will be assumed to be from construction unless 
it can be shown otherwise.   

Operation and Maintenance 

• Accumulated sediment and stagnant conditions may cause noxious 
gases to form and accumulate in the vault.  Vault maintenance 
procedures must meet OSHA confined space entry requirements, 
which include clearly marking entrances to confined space areas.  This 
may be accomplished by hanging a removable sign in the access 
riser(s), just under the access lid. 

• Facilities should be inspected by the local government annually.  The 
maintenance standards contained in Section 4.6 of this volume are 
measures for determining if maintenance actions are required as 
identified through the annual inspection.   

• Sediment should be removed when the 1-foot sediment zone is full 
plus 6 inches.  Sediments should be tested for toxicants in compliance 
with current disposal requirements.  Sediments must be disposed in 
accordance with current local health department requirements and the 
Minimum Functional Standards for Solid Waste Handling.  See 
Volume IV, Appendix IV-G Recommendations for Management of 
Street Waste for additional guidance. 

• Any standing water removed during the maintenance operation must 
be properly disposed of.  The preferred disposal option is discharge to 
a sanitary sewer at an approved location.  Other disposal options 
include discharge back into the wetpool facility or the storm sewer 
system if certain conditions are met.  See Volume IV, Appendix IV-G 
for additional guidance. 

Modifications for Combining with a Baffle Oil/Water Separator 
If the project site is a high-use site and a wetvault is proposed, the vault 
may be combined with a baffle oil/water separator to meet the runoff 
treatment requirements with one facility rather than two.  Structural 
modifications and added design criteria are given below.  However, the 
maintenance requirements for baffle oil/water separators must be adhered 
to, in addition to those for a wetvault.  This will result in more frequent 
inspection and cleaning than for a wetvault used only for TSS removal.  
See Chapter 11 for information on maintenance of baffle oil/water 
separators. 
1. The sizing procedures for the baffle oil/water separator (Chapter 11) 

should be run as a check to ensure the vault is large enough.  If the 
oil/water separator sizing procedures result in a larger vault size, 
increase the wetvault size to match. 
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2. An oil retaining baffle shall be provided in the second cell near the 
vault outlet.  The baffle should not contain a high-flow overflow, or 
else the retained oil will be washed out of the vault during large 
storms. 

3.  The vault shall have a minimum length-to-width ratio of 5:1. 

4. The vault shall have a design water depth-to-width ratio of between 
1:3 to 1:2. 

5. The vault shall be watertight and shall be coated to protect from 
corrosion. 

6. Separator vaults shall have a shutoff mechanism on the outlet pipe to 
prevent oil discharges during maintenance and to provide emergency 
shut-off capability in case of a spill.  A valve box and riser shall also 
be provided. 

7. Wetvaults used as oil/water separators must be off-line and must 
bypass flows greater than the off-line WQ design flow multiplied by 
the off-line ratio indicated in Figure 9.65b.   

Intent:  This design minimizes the entrainment and/or emulsification 
of previously captured oil during very high flow events. 
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BMP T10.30  Stormwater Treatment Wetlands 

Purpose and Definition 
In land development situations, wetlands are usually constructed for two 
main reasons: to replace or mitigate impacts when natural wetlands are 
filled or impacted by development (mitigation wetlands), and to treat 
stormwater runoff (stormwater treatment wetlands).  Stormwater treatment 
wetlands are shallow man-made ponds that are designed to treat 
stormwater through the biological processes associated with emergent 
aquatic plants (see the stormwater wetland details in Figure 10.7 and 
Figure 10.8. 

Wetlands created to mitigate disturbance impacts, such as filling, may not 
also be used as stormwater treatment facilities.  This is because of the 
different, incompatible functions of the two kinds of wetlands.  Mitigation 
wetlands are intended to function as full replacement habitat for fish and 
wildlife, providing the same functions and harboring the same species 
diversity and biotic richness as the wetlands they replace.  Stormwater 
treatment wetlands are used to capture and transform pollutants, just as 
wetponds are, and over time pollutants will concentrate in the sediment.  
This is not a healthy environment for aquatic life.  Stormwater treatment 
wetlands are used to capture pollutants in a managed environment so that 
they will not reach natural wetlands and other ecologically important 
habitats.  In addition, vegetation must occasionally be harvested and 
sediment dredged in stormwater treatment wetlands, further interfering 
with use for wildlife habitat. 

In general, stormwater wetlands perform well to remove sediment, metals, 
and pollutants that bind to humic or organic acids.  Phosphorus removal in 
stormwater wetlands is highly variable. 

Applications and Limitations 
This stormwater wetland design occupies about the same surface area as 
wetponds, but has the potential to be better integrated aesthetically into a 
site because of the abundance of emergent aquatic vegetation.  The most 
critical factor for a successful design is the provision of an adequate 
supply of water for most of the year.  Careful planning is needed to be sure 
sufficient water will be retained to sustain good wetland plant growth.  
Since water depths are shallower than in wetponds, water loss by 
evaporation is an important concern.  Stormwater wetlands are a good WQ 
facility choice in areas with high winter groundwater levels. 
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Design Criteria 
When used for stormwater treatment, stormwater wetlands employ some 
of the same design features as wetponds.  However, instead of gravity 
settling being the dominant treatment process, pollutant removal mediated 
by aquatic vegetation and the microbiological community associated with 
that vegetation becomes the dominant treatment process.  Thus when 
designing wetlands, water volume is not the dominant design criteria.  
Rather, factors which affect plant vigor and biomass are the primary 
concerns.  

Sizing Procedure 

Step 1:  The volume of a basic wetpond is used as a template for sizing the 
stormwater wetland.  The design volume is the total volume of runoff 
from the 6-month, 24-hour storm event.  Alternatively, the 91st percentile, 
24-hour runoff volume estimated by an approved continuous runoff model 
may be used.  

Step 2:  Calculate the surface area of the stormwater wetland.  The surface 
area of the wetland shall be the same as the top area of a wetpond sized for 
the same site conditions.  Calculate the surface area of the stormwater 
wetland by using the volume from Step 1 and dividing by the average 
water depth (use 3 feet). 

Step 3:  Determine the surface area of the first cell of the stormwater 
wetland.  Use the volume determined from Criterion 2 under "Wetland 
Geometry", and the actual depth of the first cell. 

Step 4:  Determine the surface area of the wetland cell.  Subtract the 
surface area of the first cell (Step 3) from the total surface area (Step 2).   

Step 5:  Determine water depth distribution in the second cell.  Decide if 
the top of the dividing berm will be at the surface or submerged 
(designer's choice).  Adjust the distribution of water depths in the second 
cell according to Criterion 8 under "Wetland Geometry" below.  Note: 
This will result in a facility that holds less volume than that determined in 
Step 1 above.  This is acceptable.   

Intent:  The surface area of the stormwater wetland is set to be roughly 
equivalent to that of a wetpond designed for the same site so as not to 
discourage use of this option.   

Step 6:  Choose plants.  See Table 10.1 for a list of plants recommended 
for wetpond water depth zones, or consult a wetland scientist.   
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Wetland Geometry 

1. Stormwater wetlands shall consist of two cells, a presettling cell and a 
wetland cell. 

2. The presettling cell shall contain approximately 33 percent of the 
wetpool volume calculated in Step 1 above. 

3. The depth of the presettling cell shall be between 4 feet (minimum) 
and 8 feet (maximum), excluding sediment storage. 

4. One-foot of sediment storage shall be provided in the presettling cell. 

5. The wetland cell shall have an average water depth of about 1.5 feet 
(plus or minus 3 inches).   

6. The "berm" separating the two cells shall be shaped such that its 
downstream side gradually slopes to form the second shallow wetland 
cell (see the section view in Figure 10.7).  Alternatively, the second 
cell may be graded naturalistically from the top of the dividing berm 
(see Criterion 8 below). 

7. The top of berm shall be either at the WQ design water surface or 
submerged 1-foot below the WQ design water surface, as with 
wetponds.  Correspondingly, the side slopes of the berm must meet the 
following criteria: 

a. If the top of berm is at the WQ design water surface, the berm side 
slopes shall be no steeper than 3H:1V. 

b. If the top of berm is submerged 1-foot, the upstream side slope 
may be up to 2H:1V.  If the berm is at the water surface, then for 
safety reasons, its slope should be not greater than 3:1, just as the 
pond banks should not be greater than 3:1 if the pond is not fenced.  
A steeper slope (2:1 rather than 3:1) is allowable if the berm is 
submerged in 1 foot of water.  If submerged, the berm is not 
considered accessible, and the steeper slope is allowable. 

8. Two examples are provided for grading the bottom of the wetland cell.  
One example is a shallow, evenly graded slope from the upstream to 
the downstream edge of the wetland cell (see Figure 10.7).  The 
second example is a "naturalistic" alternative, with the specified range 
of depths intermixed throughout the second cell (see Figure 10.8).  A 
distribution of depths shall be provided in the wetland cell depending 
on whether the dividing berm is at the water surface or submerged (see 
Table 10.2 below).  The maximum depth is 2.5 feet in either 
configuration.  Other configurations within the wetland geometry 
constraints listed above may be approved by the Local Plan Approval 
Authority. 
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Table 10.2 – Distribution of Depths in Wetland Cell 
Dividing Berm at WQ Design Water Surface Dividing Berm Submerged 1-Foot 
Depth Range (feet) Percent Depth Range (feet) Percent 

0.1 to 1 25 1 to 1.5 40 
1 to 2 55 1.5 to 2 40 

2 to 2.5 20 2 to 2.5 20 
 
 
 

 
 

Figure 10.7 – Stormwater Wetland — Option One 
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Figure 10.8 – Stormwater Wetland — Option Two 
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Lining Requirements 
In infiltrative soils, both cells of the stormwater wetland shall be lined.  To 
determine whether a low-permeability liner or a treatment liner is 
required, determine whether the following conditions will be met.  If soil 
permeability will allow sufficient water retention, lining may be waived.  

1 The second cell must retain water for at least 10 months of the year. 
2. The first cell must retain at least three feet of water year-round.   
3. A complete precipitation record shall be used when 
establishing these conditions.  Evapotranspiration losses shall 
be taken into account as well as infiltration losses. 

Intent:  Many wetland plants can adapt to periods of summer drought, so a 
limited drought period is allowed in the second cell.  This may allow a 
treatment liner rather than a low permeability liner to be used for the 
second cell.  The first cell must retain water year-round in order for the 
presettling function to be effective. 

• If a low permeability liner is used, a minimum of 18 inches of native 
soil amended with good topsoil or compost (one part compost mixed 
with 3 parts native soil) must be placed over the liner.  For 
geomembrane liners, a soil depth of 3 feet is recommended to prevent 
damage to the liner during planting.  Hydric soils are not required. 

The criteria for liners given in Chapter 4 must be observed. 

Inlet and Outlet 
Same as for wetponds (see BMP T10.10). 

Access and Setbacks 

• Location of the stormwater wetland relative to site constraints (e.g., 
buildings, property lines, etc.) shall be the same as for detention ponds 
(see Volume III).  See Chapter 4 for typical setback requirements for 
WQ facilities. 

• Access and maintenance roads shall be provided and designed 
according to the requirements for detention ponds (see Volume III).  
Access and maintenance roads shall extend to both the wetland inlet 
and outlet structures.  An access ramp (7H minimum:1V) shall be 
provided to the bottom of the first cell unless all portions of the cell 
can be reached and sediment loaded from the top of the wetland side 
slopes.   

• If the dividing berm is also used for access, it should be built to sustain 
loads of up to 80,000 pounds. 

Planting Requirements 
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The wetland cell shall be planted with emergent wetland plants following 
the recommendations given in Table 10.1 or the recommendations of a 
wetland specialist.  Note: Cattails (Typha latifolia) are not recommended.  
They tend to escape to natural wetlands and crowd out other species.  In 
addition, the shoots die back each fall and will result in oxygen depletion 
in the wetpool unless they are removed.  

Construction Criteria  

• Construction and maintenance considerations are the same as for 
wetponds.   

• Construction of the naturalistic alternative (Option 2) can be easily 
done by first excavating the entire area to the 1.5-foot average depth.  
Then soil subsequently excavated to form deeper areas can be 
deposited to raise other areas until the distribution of depths indicated 
in the design is achieved. 

Operation and Maintenance  

• Wetlands should be inspected at least twice per year during the first 
three years during both growing and non-growing seasons to observe 
plant species presence, abundance, and condition; bottom contours and 
water depths relative to plans; and sediment, outlet, and buffer 
conditions. 

• Maintenance should be scheduled around sensitive wildlife and 
vegetation seasons. 

• Plants may require watering, physical support, mulching, weed 
removal, or replanting during the first three years. 

• Nuisance plant species should be removed and desirable species 
should be replanted. 

• The effectiveness of harvesting for nutrient control is not well 
documented.  There are many drawbacks to harvesting, including 
possible damage to the wetlands and the inability to remove nutrients 
in the below-ground biomass.  If harvesting is practiced, it should be 
done in the late summer. 

Resource Material  

King County Surface Water Design Manual, September 1998. 

Schueler, Thomas.  Design of Stormwater Wetland Systems, Guidelines 
for Creating Diverse and Effective Stormwater Wetland Systems in the 
Mid-Atlantic Region, October, 1992. 

Kadlec, Robert and Robert L. Knight.  Treatment Wetlands.  1996. 
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BMP T10.40  Combined Detention and Wetpool Facilities 

Purpose and Definition 
Combined detention and WQ wetpool facilities have the appearance of a 
detention facility but contain a permanent pool of water as well.  The 
following design procedures, requirements, and recommendations cover 
differences in the design of the stand-alone WQ facility when combined 
with detention storage.  The following combined facilities are addressed: 

• Detention/wetpond (basic and large) 
• Detention/wetvault 
• Detention/stormwater wetland. 

There are two sizes of the combined wetpond, a basic and a large, but only 
a basic size for the combined wetvault and combined stormwater wetland.  
The facility sizes (basic and large) are related to the pollutant removal 
goals.  See Chapter 3 for more information about treatment performance 
goals. 

Applications and Limitations 
Combined detention and water quality facilities are very efficient for sites 
that also have detention requirements.  The water quality facility may 
often be placed beneath the detention facility without increasing the 
facility surface area.  However, the fluctuating water surface of the live 
storage will create unique challenges for plant growth and for aesthetics 
alike. 
The basis for pollutant removal in combined facilities is the same as in the 
stand-alone WQ facilities. However, in the combined facility, the 
detention function creates fluctuating water levels and added turbulence.  
For simplicity, the positive effect of the extra live storage volume and the 
negative effect of increased turbulence are assumed to balance, and are 
thus ignored when sizing the wetpool volume.   For the combined 
detention/stormwater wetland, criteria that limit the extent of water level 
fluctuation are specified to better ensure survival of the wetland plants. 

Unlike the wetpool volume, the live storage component of the facility 
should be provided above the seasonal high water table. 

Combined Detention and Wetpond (Basic and Large) 
Typical design details and concepts for a combined detention and wetpond 
are shown in Figures 10.9 and 10.10.  The detention portion of the facility 
shall meet the design criteria and sizing procedures set forth in Volume 3. 

Sizing Procedure 
The sizing procedure for combined detention and wetponds are identical to 
those outlined for wetponds and for detention facilities.  The wetpool 
volume for a combined facility shall be equal to or greater than the total 
volume of runoff from the 6-month, 24-hour storm event.  Alternatively, 
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the 91st percentile, 24-hour runoff volume estimated by an approved 
continuous runoff model may be used to size the wetpool.  Follow the 
standard procedure specified in Volume III to size the detention portion of 
the pond. 

Detention and Wetpool Geometry 
• The wetpool and sediment storage volumes shall not be included in the 

required detention volume. 

• The "Wetpool Geometry" criteria for wetponds (see BMP T10.10) 
shall apply with the following modifications/clarifications: 

Criterion 1:  The permanent pool may be made shallower to take up most 
of the pond bottom, or deeper and positioned to take up only a limited 
portion of the bottom.  Note, however, that having the first wetpool cell at 
the inlet allows for more efficient sediment management than if the cell is 
moved away from the inlet.  Wetpond criteria governing water depth must, 
however, still be met. See Figure 10.11 for two possibilities for wetpool 
cell placement. 

Intent:  This flexibility in positioning cells is provided to allow for 
multiple use options, such as volleyball courts in live storage areas in the 
drier months.   

Criterion 2:  The minimum sediment storage depth in the first cell is 1-
foot.  The 6 inches of sediment storage required for detention ponds does 
not need to be added to this, but 6 inches of sediment storage must be 
added to the second cell to comply with the detention sediment storage 
requirement. 

Berms, Baffles, and Slopes 
Same as for wetponds (see BMP T10.10). 
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Figure 10.9 – Combined Detention and Wetpond 
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Figure 10.10 – Combined Detention and Wetpond (Continued) 
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Figure 10.11 – Alternative Configurations of Detention and Wetpool Areas 
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Inlet and Outlet 
The "Inlet and Outlet" criteria for wetponds shall apply with the following 
modifications: 

• A sump must be provided in the outlet structure of combined ponds. 
• The detention flow restrictor and its outlet pipe shall be designed 

according to the requirements for detention ponds (see Volume III). 

Access and Setbacks 
Same as for wetponds. 

Planting Requirements 
Same as for wetponds. 

Combined Detention and Wetvault 
The sizing procedure for combined detention and wetvaults is identical to 
those outlined for wetvaults and for detention facilities.  The wetvault 
volume for a combined facility shall be equal to or greater than the total 
volume of runoff from the 6-month, 24-hour storm event.  Alternatively, 
the 91st percentile, 24-hour runoff volume estimated by an approved 
continuous runoff model may be used to size the wetpool portion of vault. 
Follow the standard procedure specified in Volume 3 to size the detention 
portion of the vault.   

The design criteria for detention vaults and wetvaults must both be met, 
except for the following modifications or clarifications: 

• The minimum sediment storage depth in the first cell shall average 1-
foot.  The 6 inches of sediment storage required for detention vaults 
does not need to be added to this, but 6 inches of sediment storage 
must be added to the second cell to comply with detention vault 
sediment storage requirements. 

• The oil retaining baffle shall extend a minimum of 2 feet below the 
WQ design water surface.   

Intent:  The greater depth of the baffle in relation to the WQ design water 
surface compensates for the greater water level fluctuations experienced in 
the combined vault.  The greater depth is deemed prudent to better ensure 
that separated oils remain within the vault, even during storm events. 

Note:  If a vault is used for detention as well as water quality control, the 
facility may not be modified to function as a baffle oil/water separator as 
allowed for wetvaults in BMP T10.20.  This is because the added pool 
fluctuation in the combined vault does not allow for the quiescent 
conditions needed for oil separation. 

Combined Detention and Stormwater Wetland 
The sizing procedure for combined detention and stormwater wetlands is 
identical to those outlined for stormwater wetlands and for detention 
facilities.  Follow the procedure specified in BMP T10.30 to determine the 
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stormwater wetland size.  Follow the standard procedure specified in 
Volume III to size the detention portion of the wetland. 
The design criteria for detention ponds and stormwater wetlands must both 
be met, except for the following modifications or clarifications: 
• The "Wetland Geometry" criteria for stormwater wetlands (see BMP 

T10.30) are modified as follows: 
• The minimum sediment storage depth in the first cell is 1-foot.  The 6 

inches of sediment storage required for detention ponds does not need 
to be added to this, nor does the 6 inches of sediment storage in the 
second cell of detention ponds need to be added.   

Intent:  Since emergent plants are limited to shallower water depths, the 
deeper water created before sediments accumulate is considered 
detrimental to robust emergent growth.  Therefore, sediment storage is 
confined to the first cell which functions as a presettling cell. 
The "Inlet and Outlet" criteria for wetponds shall apply with the following 
modifications: 
• A sump must be provided in the outlet structure of combined facilities. 
• The detention flow restrictor and its outlet pipe shall be designed 

according to the requirements for detention ponds (see Volume III). 
The "Planting Requirements" for stormwater wetlands are modified to 
use the following plants which are better adapted to water level 
fluctuations: 
Scirpus acutus (hardstem bulrush)  2 - 6' depth 
Scirpus microcarpus (small-fruited bulrush) 1 - 2.5' depth 
Sparganium emersum (burreed)   1 - 2' depth 
Sparganium eurycarpum (burreed)  1 - 2' depth 
Veronica sp. (marsh speedwell)   0 - 1' depth 
In addition, the shrub Spirea douglasii (Douglas spirea) may be used in 
combined facilities. 
Water Level Fluctuation Restrictions: The difference between the WQ 
design water surface and the maximum water surface associated with 
the 2-year runoff shall not be greater than 3 feet.  If this restriction 
cannot be met, the size of the stormwater wetland must be increased.  
The additional area may be placed in the first cell, second cell, or both.  
If placed in the second cell, the additional area need not be planted 
with wetland vegetation or counted in calculating the average depth. 

Intent:  This criterion is designed to dampen the most extreme water level 
fluctuations expected in combined facilities to better ensure that 
fluctuation-tolerant wetland plants will be able to survive in the facility.  It 
is not intended to protect native wetland plant communities and is not to 
be applied to natural wetlands.
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Chapter 11 -  Oil and Water Separators  
This chapter provides a discussion of oil and water separators, including 
their application and design criteria.  BMPs are described for baffle type 
and coalescing plate separators. 

11.1 Purpose of Oil and Water Separators 

To remove oil and other water-insoluble hydrocarbons, and settleable 
solids from stormwater runoff. 

 

11.2 Description  

Oil and water separators are typically the American Petroleum Institute 
(API) (also called baffle type) (American Petroleum Institute, 1990) or the 
coalescing plate (CP) type using a gravity mechanism for separation.  See 
Figures 11.1 and 11.2.  Oil removal separators typically consist of three 
bays; forebay, separator section, and the afterbay.  The CP separators need 
considerably less space for separation of the floating oil due to the shorter 
travel distances between parallel plates.  A spill control (SC) separator 
(Figure 11.3) is a simple catchbasin with a T-inlet for temporarily trapping 
small volumes of oil.  The spill control separator is included here for 
comparison only and is not designed for, or to be used for treatment 
purposes.
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Figure 11.1 – API (Baffle Type) Separator 
 

Source: King County (reproduced with permission) 
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Figure 11.2 – Coalescing Plate Separator 

Source:  King County (reproduced with permission) 
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Figure 11.3 – Spill Control Separator (not for oil treatment) 

Source:  1992 Ecology Manual 
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11.3 Performance Objectives 
Oil and water separators should be designed to remove oil and TPH 
down to 15 mg/L at any time and 10 mg/L on a 24-hr average, and 
produce a discharge that does not cause an ongoing or recurring visible 
sheen in the stormwater discharge, or in the receiving water.  (See also 
Chapter 3)  

 

11.4 Applications/Limitations 

The following are potential applications of oil and water separators where 
free oil is expected to be present at treatable high concentrations and 
sediment will not overwhelm the separator. (Seattle METRO, 1990; 
Watershed Protection Techniques, 1994; King County Surface Water 
Management, 1998)  For low concentrations of oil, other treatments may 
be more applicable.  These include sand filters and emerging technologies. 

• Commercial and industrial areas including petroleum storage yards, 
vehicle maintenance facilities, manufacturing areas, airports, utility 
areas (water, electric, gas), and fueling stations.(King County Surface 
Water Management, 1998) 

• Facilities that would require oil control BMPs under the high-use site 
threshold described in Chapter 2 including parking lots at convenience 
stores, fast food restaurants, grocery stores, shopping malls, discount 
warehouse stores, banks, truck fleets, auto and truck dealerships, and 
delivery services. (King County Surface Water Management, 1998) 

• Without intense maintenance oil/water separators may not be 
sufficiently effective in achieving oil and TPH removal down to 
required levels. 

• Pretreatment should be considered if the level of TSS in the inlet flow 
would cause clogging or otherwise impair the long-term efficiency of 
the separator. 

• For inflows from small drainage areas (fueling stations, maintenance 
shops, etc.) a coalescing plate (CP) type separator is typically 
considered, due to space limitations.  However, if plugging of the 
plates is likely, then a new design basis for the baffle type API 
separator may be considered on an experimental basis.  (See 11.6 
Design Criteria) 
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11.5 Site Suitability 

Consider the following site characteristics: 

• Sufficient land area 
• Adequate TSS control or pretreatment capability 
• Compliance with environmental objectives 
• Adequate influent flow attenuation and/or bypass capability 
• Sufficient access for operation and maintenance (O & M) 

 

11.6 Design Criteria-General Considerations  

There is concern that oil/water separators used for stormwater treatment 
have not performed to expectations.(Watershed Protection Techniques, 
1994; Schueler, Thomas R., 1990)  Therefore, emphasis should be given 
to proper application (see Section 11.4), design, O & M, (particularly 
sludge and oil removal) and prevention of CP fouling and plugging.(US 
Army of Engineers, 1994) Other treatment systems, such as sand filters 
and emerging technologies, should be considered for the removal of 
insoluble oil and TPH.   

The following are design criteria applicable to API and CP oil/water 
separators: 

• If practicable, determine oil/grease (or TPH) and TSS concentrations, 
lowest temperature, pH; and empirical oil rise rates in the runoff, and 
the viscosity, and specific gravity of the oil.  Also determine whether 
the oil is emulsified or dissolved. (Washington State Department of 
Ecology, 1995)  Do not use oil/water separators for the removal of 
dissolved or emulsified oils such as coolants, soluble lubricants, 
glycols, and alcohols. 

• Locate the separator off-line and bypass the incremental portion of 
flows that exceed the off-line  15-minute, Water Quality design flow 
rate multiplied by the ratio indicated in Figure 9.5b of this Volume.  If 
it is necessary to locate the separator on-line, try to minimize the size 
of the area needing oil control, and use the on-line water quality design 
flow rate multiplied by the ratio indicated in Figure 9.5a. 

• Use only impervious conveyances for oil contaminated stormwater. 

• Specify appropriate performance tests after installation and 
shakedown, and/or certification by a professional engineer that the 
separator is functioning in accordance with design objectives.  
Expeditious corrective actions must be taken if it is determined the 
separator is not achieving acceptable performance levels. 
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• Add pretreatment for TSS that could cause clogging of the CP 
separator, or otherwise impair the long-term effectiveness of the 
separator. 

Criteria for Separator Bays: 

• Size the separator bay for the Water Quality design flow rate (15 
minute time step) x a correction factor ratio indicated in Figure 9.5b of 
this Volume (assuming an off-line facility).  (See Chapter 4 of this 
Volume for a definition of the Water Quality Design Flow Rate.) 

• To collect floatables and settleable solids, design the surface area of 
the forebay at ≥ 20 ft² per 10,000 ft² of area draining to the separator 
(6). The length of the forebay should be 1/3-1/2 of the length of the 
entire separator.  Include roughing screens for the forebay or upstream 
of the separator to remove debris, if needed. Screen openings should 
be about 3/4 inch. 

• Include a submerged inlet pipe with a turn-down elbow in the first bay 
at least two feet from the bottom.  The outlet pipe should be a Tee, 
sized to pass the design peak flow and placed at least 12 inches below 
the water surface. 

• Include a shutoff mechanism at the separator outlet pipe. (King County 
Surface Water Management, 1998) 

• Use absorbents and/or skimmers in the afterbay as needed. 

Criteria for Baffles: 
• Oil retaining baffles (top baffles) should be located at least at 1/4 of 

the total separator length from the outlet and should extend down at 
least 50% of the water depth and at least 1 ft. from the separator 
bottom.  

• Baffle height to water depth ratios should be 0.85 for top baffles and 
0.15 for bottom baffles. 

 

11.7 Oil and Water Separator BMPs  

Two BMPs are described in this section.  BMP T11.10 for baffle type 
separators, and BMP T11.11 for coalescing plate separators. 
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BMP T11.10  API (Baffle type) Separator Bay  
Design Criteria  
The criteria for small drainages is based on Vh, Vt, residence time, width, 
depth, and length considerations. As a correction factor API's turbulence 
criteria is applied to increase the length.  

Ecology is modifying the API criteria for treating stormwater runoff from 
small drainage area (fueling stations, commercial parking lots, etc.) by 
using the design hydraulic horizontal velocity, Vh, for the design Vh/Vt 
ratio rather than the API minimum of Vh/Vt  = 15. The API criteria appear 
applicable for greater than two acres of impervious drainage area. 
Performance verification of this design basis must be obtained during at 
least one wet season using the test protocol referenced in Chapter 12 for 
new technologies. 

The following is the sizing procedure using modified API criteria: 

• Determine the oil rise rate, Vt, in cm/sec, using Stokes Law (Water 
Pollution Control Federation, 1985), or empirical determination, or 
0.033 ft./min for 60µ oil. The application of Stokes’ Law to site-based 
oil droplet sizes and densities, or empirical rise rate determinations 
recognizes the need to consider actual site conditions.  In those cases 
the design basis would not be the 60 micron droplet size and the 0.033 
ft/min. rise rate.  

• Stokes Law equation for rise rate, Vt (cm/sec): 
Vt = [(g)(ρw – ρo)(d²)] / [(18*μw)]  

 
Where:  

Vt = the rise rate of the oil droplet (cm/s or ft/sec)  
g = acceleration due to gravity (cm/s² or ft/s²)  
ρw = density of water at the design temperature (g/cm³ or lbm/ft³)  
ρo = density of oil at the design temperature (g/cm³ or lbm/ft³)  
d = oil droplet diameter (cm or ft)  

μw = absolute viscosity of the water (g/cms or lbm/fts) 

Vt = g(σw-σo)D² /18ηw)   

 Where: 

g = gravitational constant (981 cm/sec²) 
D = diameter of the oil particle in cm.  

Use 

oil particle size diameter, D=60 microns (0.006 cm) 
σw =0.999 gm/cc. at 32° F 
σo: Select conservatively high oil density, 
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For example, if diesel oil @ σo=0.85 gm/cc and motor oil @ σo = 0.90 can 
be present then use σo=0.90 gm/cc 
ηw = 0.017921 poise, gm/cm-sec. at Tw=32 °F,  (See API Publication 421, 
February , 1990) 
 
Use the following separator dimension criteria: 

Separator water depth, d ≥3≤8 feet (to minimize turbulence) 
(American Petroleum Institute, 1990; US Army Corps of Engineers, 
1994).  
Separator width, 6-20 feet (WEF & ASCE, 1998; King County Surface 
Water Management, 1998) 
Depth/width (d/w) of 0.3-0.5 (American Petroleum Institute, 1990) 

For Stormwater Inflow from Drainages under 2 Acres: 

1. Determine Vt and select depth and width of the separator section based 
on above criteria. 

2. Calculate the minimum residence time (tm) of the separator at depth d: 

tm = d/Vt  

3. Calculate the horizontal velocity of the bulk fluid, Vh, vertical cross-
sectional area, Av, and actual design Vh/Vt (American Petroleum 
Institute, 1990; US Army Corps of Engineers, 1994).  

Vh = Q/dw = Q/Av (Vh maximum at < 2.0 ft/min.)(American 
Petroleum Institute, 1990) 

Q = (k) the ratio indicated in Figure 9.5b for the site location 
multiplied by he 15-minute Water Quality design flow rate in 
ft³/min, at minimum residence time, tm 

At Vh/Vt determine F, turbulence and short-circuiting factor 
(Appendix V-D) API F factors range from 1.28-1.74. 
(American Petroleum Institute, 1990) 

4. Calculate the minimum length of the separator section, l(s), using: 

l(s) = FQtm/wd = F(Vh/Vt)d  
l(t) = l(f) + l(s) +l(a) 
l(t) = l(t)/3 + l(s) + l(t)/4 

Where: 
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l(t) = total length of 3 bays = “L” in Figure 11.1 
l(f) = length of forebay 
l(a) = length of afterbay 

5. Calculate V = l(s)wd = FQtm, and Ah = wl(s) 

V = minimum hydraulic design volume 
Ah = minimum horizontal area of the separator 

For Stormwater Inflow from Drainages > 2 Acres:Use Vh = 15 Vt and 
d = (Q/2Vh)¹/² (with d/w = 0.5) and repeat above calculations 3- 5. 
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BMP T11.11  Coalescing Plate (CP) Separator Bay  
Design Criteria  
Calculate the projected (horizontal) surface area of plates needed using the 
following equation: 

Ah = Q/Vt = [Q] / [(.00386) * ((Sw - So)/(μw))]  
 
Where  
 
Ah = horizontal surface area of the plates (ft²)  
Vt = rise rate of the oil droplet (ft/min)  
Q = design flowrate (ft³/min)  
Sw = specific gravity of water at the design temperature  
So = specific gravity of oil at the design temperature  
μw = absolute viscosity of the water (poise)  
 

The above equation is based on an oil droplet diameter of 60 microns. 

Ap =  Q/Vt = Q/0.00386(σw-σo/ηw) 

Ap = Aa(cosine b) 

Where:  

Q =  k (the ratio appropriate for the project location) indicated by Figure 
9.5b  x  the 15-minute water quality design flow rate, ft³/min  

Vt = Rise rate of 0.033 ft/min, or empirical determination, or Stokes Law 
based  

Ap = projected surface area of the plate in ft²; .00386 is unit conversion 
constant 

σw=density of water at 32º F 
σo= density of oil at 32º F 
Aa = actual plate area in ft² (one side only) 

b = angle of the plates with the horizontal in degrees (usually varies from 
45-60 degrees). 

ηw=viscosity of water at 32º F 
• Plate spacing should be a minimum of 3/4 in (perpendicular distance 

between plates). (WEF & ASCE, 1998; US Army Corps of Engineers, 
1994; US Air Force, 1991; Jaisinghani, R., 1979)  

• Select a plate angle between 45° to 60° from the horizontal. 

• Locate plate pack at least 6 inches from the bottom of the separator for 
sediment storage 
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• Add 12 inches minimum head space from the top of the plate pack and 
the bottom of the vault cover. 

• Design inlet flow distribution and baffles in the separator bay to 
minimize turbulence, short-circuiting, and channeling of the inflow 
especially through and around the plate packs of the CP separator. The 
Reynolds Number through the separator bay should be <500 (laminar 
flow). 

• Include forebay for floatables and afterbay for collection of effluent. 
(WEF & ASCE, 1998) 

• The sediment-retaining baffle must be upstream of the plate pack at a 
minimum height of 18 in.  (King County Surface Water Management, 
1998). 

• Design plates for ease of removal, and cleaning with high-pressure 
rinse or equivalent.  

Operation and Maintenance 
• Prepare, regularly update, and implement an O & M Manual for the 

oil/water separators. 

• Inspect oil/water separators monthly during the wet season of October 
1-April 30 (WEF & ASCE, 1998; Woodward-Clyde Consultants) to 
ensure proper operation, and, during and immediately after a large 
storm event of ≥1 inch per 24 hours. 

• Clean oil/water separators regularly to keep accumulated oil from 
escaping during storms.  They must be cleaned by October 15 to 
remove material that has accumulated during the dry season 
(Woodward-Clyde Consultants), after all spills, and after a significant 
storm. Coalescing plates may be cleaned in-situ or after removal from 
the separator.  An eductor truck may be used for oil, sludge, and 
washwater removal. (King County Surface Water Management, 1998)  
Replace wash water in the separator with clean water before returning 
it to service. 

• Remove the accumulated oil when the thickness reaches 1-inch. Also 
remove sludge deposits when the thickness reaches 6 inches (King 
County Surface Water Management, 1998). 

• Replace oil absorbent pads before their sorbed oil content reaches 
capacity. 

• Train designated employees on appropriate separator operation, 
inspection, record keeping, and maintenance procedures.
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Chapter 12 -  Emerging Technologies 
 

12.1  Background  
Traditional best management practices (BMPs) such as wetponds and 
filtration swales may not be appropriate in many situations due to size and 
space restraints or their inability to remove target pollutants. Because of this, 
the stormwater treatment industry emerged and new stormwater treatment 
devices are currently in development.  

 
Emerging technologies are those new stormwater treatment devices that are 
continually being added to the stormwater treatment marketplace. These 
devices include both permanent and construction site treatment technologies. 
Many of these devices have not undergone complete performance testing so 
their performance claims cannot be verified. 
 

12.2 Ecology Role in Evaluating Emerging Technologies  
To aid local governments in selecting new stormwater treatment technologies 
the Department of Ecology (Ecology) developed the Technology Assessment 
Protocol – Ecology (TAPE) and Chemical Technology Assessment Protocol 
Ecology (CTAPE) protocols. These protocols provide manufacturers with 
guidance on stormwater monitoring so they may verify their performance 
claims.  

 
As a part of this process Ecology:  

 
• Posts information on emerging technologies at the emerging technologies 

website: 
http://www.ecy.wa.gov/programs/wq/stormwater/newtech/index.html  

 
• Participates in all Technical Review Committee (TRC) and Chemical 

Technical Review Committee (CTRC) activities which include reviewing 
manufacturer performance data and providing recommendations on use 
level designations.  

 
• Grants use level designations based on performance and other pertinent 

data submitted by the manufacturers and vendors.  
 
• Provides oversight and analysis of all submittals to ensure consistency 

with this manual.  
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12.3  Evaluation of Emerging Technologies  
Local governments should consider the following as they make decisions 
concerning the use of new stormwater treatment technologies in their 
jurisdiction:  
 
Remember the Goal:  
 
The goal of any stormwater management program or BMP is to treat and 
release stormwater in a manner that does not harm beneficial uses.  
 
Exercise Reasonable Caution:  
 
Before allowing a new technology for an application, the local government 
should review evaluation information based on the TAPE or CTAPE.  
 
An emerging technology cannot be used for new or redevelopment unless this 
technology has a use level designation. Having a use level designation means 
that Ecology and the TRC or CTRC reviewed system performance data and 
believe the technology has the ability to provide the level of treatment 
claimed by the manufacturer.  
 
To achieve the goals of the Clean Water Act and the Endangered Species Act, 
local governments may find it necessary to retrofit stormwater pollutant 
control systems for many existing stormwater discharges. In retrofit 
situations, the use of any BMP that makes substantial progress toward these 
goals is a step forward and Ecology encourages this. To the extent practical, 
the performance of BMPs used in retrofit situations should be evaluated using 
the TAPE or CTAPE protocols.  
 

12.4  Assessing Levels of Development of Emerging 
Technologies  
Ecology developed use level designations to assess levels of development 
for emerging technologies. The use level designations are based upon the 
quantity, quality, and type of  performance data. There are three use level 
designations: pilot use level designation, conditional use level designation, 
and general use level designation.  
 
Pilot Use Level Designation (PULD)  
 
For technologies that have limited performance data, the pilot use level 
designation allows limited use to enable field testing to be conducted. Pilot 
use level designations may be given based solely on laboratory 
performance data. Pilot use level designations apply for a specified time 
period only. During this time period, the proponent must complete all field 
testing and submit a technology evaluation report (TER) to Ecology and 
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the TRC. Ecology will limit the number of installations to five during the 
pilot use level period.   Local governments should not approve 
technologies that have a PULD for a new or redevelopment project unless 
Ecology has concurred in the use of the technology at that project site.  
 
Local governments may allow PULD technologies to be installed if the 
manufacturer agrees to conduct additional field testing based on the TAPE 
at all sites to obtain a general use level designation. Local governments 
covered by a municipal stormwater NPDES permit must notify Ecology in 
writing when a PULD technology is proposed. The form is found in 
Appendix C of the linked Ecology publication:  
 
http://www.ecy.wa.gov/pubs/0210037.pdf  
 
Conditional Use Level Designation (CULD)  
 
For emerging technologies that have considerable performance data that 
was not collected per the TAPE protocol, the CULD was established. 
Conditional use level designations may be given if field data has been 
collected by a protocol that is reasonably consistent but does not 
necessarily fully meet the TAPE protocol. The field data must meet the 
statistical goals set out in the TAPE guidelines (See 
http://www.ecy.wa.gov/pubs/1110061.pdf) Laboratory data may be used 
to supplement field data. Technologies that are granted a CULD will be 
allowed continued use for a specified time period, during which the field 
testing necessary to obtain a general use level designation (GULD) must 
be completed and a TER must be submitted to Ecology and the TRC. 
Ecology will limit the number of installations to ten during the CULD 
period.  
 
General Use Level Designation (GULD)  

 
The general use level designation (GULD) confers a general acceptance 
for the specified applications (land uses). Technologies with a GULD may 
be used for new development, re-development, or retrofit situations 
anywhere in Washington, subject to Ecology conditions that Ecology 
places within the Use Designation document. performance data. There are 
three use level designations: pilot use level designation, conditional use 
level designation, and general use level designation.  
 

12.5  Emerging Technologies for Stormwater Treatment 
and Control Options 
Ecology’s Emerging Technologies website lists technologies that have 
obtained a use level designation through the Technology Assessment 
Protocol – Ecology (TAPE) process. This  
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Ecology certification of a product through the TAPE program does not 
require local jurisdictions to accept the product for use or allow use within 
their boundaries. In addition to Ecology certification, local jurisdiction 
approval is required for installation of treatment technologies with Pilot 
(PULD), Conditional (CULD), or General (GULD) Use Level 
Designations. Local jurisdictions may choose not to accept products 
approved through TAPE, or may require additional testing prior to 
consideration for local approval. 
 

GULD - General Use Level Designation 
General Use Level Designation (GULD) technologies may be used in 
Washington subject to use level designation conditions. 

CULD - Conditional Use Level Designation 
Conditional Use Level Designation (CULD) allows continuedlimited use 
of the technology for a specified time period during which field testing 
must be completed by the vendor and/or developer. Not all sites using a 
CULD technologyies are required to conduct field testing. Units that are in 
place do not have to be removed after the specified time period. Use is 
subject to the use level designation conditions.  CULD technologies may 
be used at up to 10 sites in Washington until a decision is made 
concerning whether they qualify for a GULD.   

PULD - Pilot Level Use Designation 
Pilot Use Level Designation (PULD) allows limited use (up to 5 sites) of 
the technology to allow field testing to be conducted. PULD technologies 
may be installed at sites that are pre-approved by Ecology and the local 
government with jurisdiction provided that the vendor and/or developer 
agree to conduct field testing based on the TAPE.   
 
Please note: Government entities covered by a municipal stormwater 
NPDES permit must notify Ecology when a PULD technology is proposed 
(form is available in TAPE guidance document, at:  
http://www.ecy.wa.gov/biblio/1110061.html) 
 
 
The following subheadings link to menus of emerging treatment 
technologies that have completed or are engaged in the TAPE program.  

 
Pretreatment 

 
Pretreatment is generally applied to:  

 
• Project sites using infiltration treatment  
• Treatment systems where needed to assure and extend performance of 

the downstream basic or enhanced treatment facility.  
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Pretreatment is intended to achieve 50% removal of fine (50 micron-mean 
size) and 80% removal of coarse (125-micron-mean size) total suspended 
solids for influent concentrations greater than 100 mg/L, but less than 200 
mg/L. For influent concentrations less than 100 mg/L, the facilities are 
intended to achieve effluent goals of 50 mg/L of fine and 20 mg/L of 
coarse total suspended solids. 

 
Oil Treatment 
 

Oil treatment is intended to achieve the goals of no ongoing or recurring 
visible sheen and a daily average total petroleum hydrocarbon 
concentration no greater than 10 mg/L with a maximum of 15 mg/L for 
discrete (grab) samples.  
 

Basic Treatment 
 
Basic treatment is intended to achieve a goal of 80% removal of total 
suspended solids for an influent concentration range of 100mg/L to 200 
mg/L.  
 
For influent concentration less than 100mg/L the effluent goal is 20mg/L 
total suspended solids.  
 
For influent concentrations greater than 200mg/L a higher treatment goal 
is intended. Technologies listed in this section with a GULD designation 
are also approved for Pre-treatment in accordance with Volume V Section 
6.2 of the Stormwater Management Manual for Western Washington 
(SWMMWW)and Section 5.2.1 of the Stormwater Management Manual 
for Eastern Washington (SWMMEW). 
 

Enhanced Treatment 
 
Enhanced treatment is intended to achieve a higher level of treatment than 
basic treatment. Enhanced treatment is targeted at removing dissolved 
metals.  

 
Phosphorous Treatment 

 
Phosphorus treatment is intended to achieve a goal of 50% total 
phosphorus removal for an influent concentration range of 0.1 to 0.5 mg/L 
as well as achieving basic treatment. 

 
Construction Site Treatments 
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Construction treatment is intended to achieve the goals of a maximum of 5 
NTUs above background (background of 50 NTUs or less), not more than 
10% increase in turbidity where background is greater than 50 NTUs, pH 
of 6.5-8.5 in freshwater and 7.0-8.5 in marine water, and no visible oil 
sheen. 
 

Chapter addresses emerging (new) technologies that have not been 
evaluated in sufficient detail to be acceptable for general usage in new 
development or redevelopment situations.   

 12.1 Background 

It has become clear that the treatment BMPs described in Ecology’s 1992 
Stormwater Manual, in some situations, are either not applicable or do not 
provide reliable and cost-effective removal of pollutants.  For these 
reasons a need to develop new stormwater treatment technologies has 
emerged in this State as well as nationwide.  

Emerging technologies are new technologies that have not been evaluated 
using approved protocols, but for which preliminary data indicate that they 
may provide a desirable level of stormwater pollutant removal.  Some 
emerging technologies have already been installed in Washington as parts 
of treatment trains or as stand-alone systems for specific applications.  In 
some cases, emerging technologies are necessary to remove metals, 
hydrocarbons, and nutrients.  Emerging technologies can also be used for 
retrofits and where land availability is unavailable for larger natural 
systems.  

 12.2 Ecology Role in Evaluating Emerging 
Technologies 

Ecology  currently participates in a process to evaluate emerging 
technologies for permanent and construction site stormwater runoff 
applications and to convey judgments made by local jurisdictions and 
others on their acceptance.  Based on recommendations from Ecology's 
Volume V Stormwater Technical Advisory Committee (TAC), Ecology  
has implemented the following process: 

• Operating a web site for publishing information on emerging 
technologies for permanent and construction site stormwater 
applications and protocols (TAPE and CTAPE) used in their 
evaluation, 

• Participating  in meetings of Technical Review Committee (TRC) and 
Chemical Technical Review Committee (CTRC) which will be asked 
to evaluate emerging technologies,  
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• Based on performance and other pertinent data from vendors and 
manufacturers and recommendations by the review committees 
Ecology assesses levels of developments of emerging technologies and 
posts relevant decisions and supporting documentation at its 
stormwater web site.  

 

 12.3 Evaluation of Emerging Technologies 

Local governments should consider the following as they make decisions 
concerning the use of new stormwater technologies in their jurisdictions:  

Remember the goal:  

The goal of any stormwater management program or BMP is to treat 
and release stormwater in a manner that does not harm beneficial uses.  
Compliance with water quality standards is one measure of 
determining whether beneficial uses will be harmed. 

Exercise reasonable caution:  

It is important to be cautious with the use of emerging, unproven, 
technologies for new development and for retrofits.  Before allowing a 
new technology for a limited application, the local government should 
review evaluation information based on acceptable protocols such as 
Ecology’s TAPE and CTAPE. 

An emerging technology must not be used for new development sites 
unless there are data indicating that its performance is expected to be 
reasonably equivalent to the performance goals listed in Chapter 3 for 
the treatment type applicable to the site: Basic , Enhanced, 
Phosphorus, or Oil Treatment. It may also receive approval as part of a 
treatment train to help achieve the applicable performance goal.  Local 
governments can refer to Ecology’s web site to obtain the latest 
performance verification of an emerging technology. 

Local governments are encouraged to: 

• Require a monitoring program, using an acceptable protocol, of 
those emerging technologies that have not been verified for limited 
or full-scale statewide use at Ecology’s web site. 

• Look for achieving acceptable performance objectives as specified 
in Chapter 3.  

To achieve the goals of the Clean Water Act and the Endangered 
Species Act, local governments may find it necessary to retrofit 
stormwater pollutant control systems for many existing stormwater 
discharges.  In retrofit situations the use of any BMPs that make 
substantial progress toward these goals is a step forward and is 
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encouraged by Ecology.  To the extent practical, the performance of 
these BMPs should be evaluated, using approved protocols.  

12.4 Acceptable Evaluation Protocols (TAPE and CTAPE) 
 

To properly evaluate new technologies, performance data must be 
obtained using the Ecology approved Technology Assessment Protocol-
Ecology (TAPE) and the chemical TAPE (CTAPE) or other  accepted 
protocols.  Ecology published these protocols  at its web site for use by 
local governments, suppliers of new technologies, and consultants. They  
can be downloaded  at 
http://www.ecy.wa.gov/programs/wq/stormwater/newtech/.  Other acceptable 
protocols may also be added to Ecology's web site.  Such protocols may 
be developed by local, state, or federal agencies. 

 

 12.5 Assessing Levels of Development of Emerging 
Technologies 

Ecology has received many submittals from vendors to approve their new 
technologies for statewide applications.    Technologies have been 
proposed for permanent and construction site applications that include 
cartridge filtration, vortex enhanced sedimentation, manufactured storm 
drain structures, electrocoagulation, chemical flocculants and upgrades of 
catchbasin insert technologies. Because the submittals demonstrated 
various stages of development Ecology decided to classify technologies 
depending on the adequacy of the verification testing. 

To assess and classify levels of developments, Ecology is  using the 
classification criteria given below.  These criteria are  included in the 
TAPE and CTAPE posted  at Ecology’s web site.  Emerging technologies 
shall be used only within the application criteria and performance limits 
listed at Ecology’s web site.  Pilot Level (PLD) - Pilot studies could 
typically be conducted at roadway, commercial and residential sites, or 
specific land uses for which the system is marketed.  Runoff at each site 
should be tested at full flow (design flow) conditions using the TAPE or 
CTAPE  before deciding on a limited or general statewide use of the 
technology.  The pilot studies should be conducted during dry and wet 
seasons.  

• General Statewide Use (GULD). - To obtain general statewide 
acceptance the performance criteria as specified in Chapter 3 must be 
verified  using the TAPE or CTAPE, or other acceptable protocol.  
Final application, design and O&M criteria, and costs must be 
determined.  Approvals may include application as part of a treatment 
train and/or as a stand-alone BMP. 
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• Conditional Use Designation (CUD)- A CUD may be granted by 
Ecology under the following circumstances: 

• An emerging technology is in widespread use in the Pacific 
Norhtwest and/or on a national basis, and the manufacturer has  
performance data that does not meet approved protocols, or, 

•   An emerging technology is in limited use has limited data and is 
deemed to be functionally equivalent to another emerging 
technology for which the TRC or CTRC has recommended a 
Conditional or General Use Designation, and, it is likely that after 
completing additional laboratory and/or field testing meeting 
TAPE/CTAPE criteria, the technology will be awarded a GULD. 

Technologies that are granted a CUD may continue to be sold subject to 
CUD conditions for a specified time period during which the field and 
laboratory testing necessary to obtain a General Use Designation must be 
completed. 

 

12.6 Examples of Emerging Technologies for Stormwater 
Treatment and Control 

Note: The descriptions and other supplier information provided in this 
section should not be construed as approvals by Ecology of any of the 
technologies.  Download information on technologies that are under 
review and development levels with supporting data at 
http://www.ecy.wa.gov/programs/wq/stormwater/newtech/   
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12.6.1 Media Filters 
Introduction The media filter technology has been under development in the 

Pacific Northwest since the early 1990s.  During the early stages of 
development, a leaf compost medium was used in fixed beds.  
Continued development of this technology is based on placing the 
media in filter cartridges (vertical media filters) instead of fixed 
beds, and amending the media (Varner, Phyllis, City of Bellevue, 
1999) with constituents that will improve effectiveness (See Figure 
12.1).  Many systems have been installed in the U.S.  The target 
pollutants for removal are: TSS, total and soluble phosphorous, total 
nitrogen, soluble metals, oil & grease and other organics. 

Courtesy of Stormwater Management Inc. 

Figure 12.1 – Vertical Media Filter 
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Description:  The media can be housed in cartridge filters enclosed in concrete vaults, or 
in fixed beds such as the sand filters described in Chapter 8.  An assortment 
of filter media are available including leaf compost, pleated fabric, 
activated charcoal, perlite, amended sand and perlite, and zeolite. The 
system functions by routing the stormwater through the filtering or sorbing 
medium, which traps particulates and/or soluble pollutants. (Leif, Bill, 
1999; Stormwater Management Inc. , 1999) 

Performance 
Objectives 

Media can be selected for removal of TSS, oil/grease or total petroleum 
hydrocarbons, soluble metals, nutrients and organics.  (See Chapter 4 for 
performance objectives) 

Applications and 
limitations: 

Typical applications and limitations include: 
• Pretreatment is required for high TSS and/or hydrocarbon loadings and 

debris that could cause premature failures due to clogging 

• Media filtration, such as amended sand, (Varner, Phyllis, City of 
Bellevue, 1999) should be considered for some enhanced treatment 
applications to remove soluble metals and soluble phosphates 

• These systems may be designed as on-line systems for small drainage 
areas, or as off-line systems. 

• For off-line applications, flows greater than the design flow shall be 
bypassed. 

Site Suitability Consider: 

• Space requirements 
• Design flow characteristics 
• Target pollutants 
• O & M requirements 
• Capital and annual costs 

Design Criteria for 
TSS Removal) 

• Determine TSS loading and peak design flow rate. 

• TSS loading capacity per cartridge based on manufacturer’s loading 
and flow design criteria to determine number and size of cartridges.  

• Evaluate for pre-treatment needs. Typically, roadways, single 
family dwellings, and developments with steep slopes and erodible 
soils need pretreatment for TSS. Developments producing 
sustained oil and grease loads should be evaluated for oil and 
grease pretreatment needs. 

• Select media based on pollutants of concern which are typically based 
on land use and local agency guidelines. 

Pretreatment and 
Bypassing: 

• Use source control where feasible, including gross pollutant 
removal, sweeping, and spill containment 
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• Maintain catchbasins as needed to minimize inlet debris that could 
impair the operation of the filter media. 

• Sedimentation vaults/ponds/ tanks, innovative more efficient 
catchbasins, oil/water separators for oil > 25 ppm, or other appropriate 
pre-treatment system to improve and maintain the operational 
efficiency of the filter media 

• Bypassing of flows above design flows should be included 

Construction  • A precast or cast-in-place vault is typically installed over an 
underdrain manifold pipe system. This is followed by installation of 
the cartridges.  

• Prior to cartridge installation construction sites must be stabilized to 
prevent erosion and solids loading. 

Maintenance • Follow manufacturers O & M guidelines to maintain design flows 
and pollutant removals 

• Based on TSS loading and cartridge capacity calculate maintenance 
frequency 

Additional Applications, Limitations, Design, Construction, and 
Maintenance Criteria (See Ecology web site). 
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12.6.2 Amended Sand Filters 
Description The addition of media to improve the pollutant removal capabilities of 

basic sand filters. 

Recent 
Performance 
Results 

In a thorough study (Varner, Phyllis, City of Bellevue, 1999) of the 
performance of sand filters amended with processed steel fiber (95% sand 
and 5% processed steel fiber by volume), and crushed calcitic limestone 
(90% sand and 10% crushed calcitic limestone by volume), the City of 
Bellevue reported significant reductions in total phosphorus and dissolved 
zinc in runoff from the Lakemont residential area.  Because the Lakemont 
filter study was a detailed, well-documented, and reviewed analysis of a 
full scale operation, Ecology considers this technology as sufficiently 
advanced in development to allow its use as an option under the Enhanced 
Treatment Menu and the Phosphorus Treatment Menu.  Sand filters 
amended with one of these media should be sized using the design criteria 
for a basic sand filter.  Ecology prefers that these amendments be tested at 
another location to confirm the performances achieved by the Lakemont 
study and to further refine the design criteria. 

Bellevue experienced some reduction in infiltration in the sand filter 
amended with processed steel fiber due to formation of a cemented layer 
of ferric oxide.  Filters amended with processed steel fiber may require 
more frequent rototilling and removal of top layers to prevent formation of 
a cemented layer.  

 

12.6.3 Catch Basin Inserts (CBI) 

Introduction CBIs have been under development for many years in the Puget Sound 
Basin.  They function similarly to media filtration except that they are 
typically limited by the size of the catchbasin.  They also are likely to be 
maintenance intensive.   

Description Catch basin inserts typically consist of the following components: 

  • A structure (screened box, brackets, etc.) which contains a pollutant 
removal medium 

• A means of suspending the structure in a catch basin 
• A filter medium such as sand, carbon, fabric, etc. 
• A primary inlet and outlet for the stormwater 
• A secondary outlet for bypassing flows that exceed the design flow 

rate 

Applications and 
Limitations 

By treating runoff close to its source, the volume of flow is minimized 
and more effective pollutant removal is therefore possible. Depending on 
the insert medium, removals of TSS, organics (including oils), and metals 
can be achieved. The main drawbacks are the limited retention capacities 
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and maintenance requirements on the order of once per month in the wet 
season to clean or replace the medium.  Based on two studies of catch 
basin inserts,(Koon, John, Interagency Catchbasin Insert Committee, 
1995; Leif, William, Snohomish County 1998) the following are 
potential limitations and applications for specifically designated CBIs. 

• CBIs are not recommended as a substitute for basic BMPs such as wet 
ponds, vaults, constructed wetlands, grass swales, sand filters or 
related BMPs. 

• CBIs can be used as temporary sediment control devices and 
pretreatment at construction sites. 

• CBIs can be considered for oil control at small sites where the insert 
medium has sufficient hydrocarbon loading capacity and rate of 
removal, and the TSS and debris will not prematurely clog the insert. 

• CBIs can be used in unpaved areas and should be considered 
equivalent to currently accepted inlet protection BMPs. 

• CBIs can be used when an existing catch basin lacks a sump or has an 
undersized sump.  

• CBIs can cause flooding when plugged. 

• CBIs may be considered in specialized small drainage applications for 
specific target pollutants where clogging of the medium will not be a 
problem. 
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12.6.4 Manufactured Storm Drain Structures 
Most of these types of systems marketed thusfar are cylindrical in shape 
and are designed to fit into or adjacent to existing storm drainage systems 
or catch basins.  The removal mechanisms include vortex-enhanced 
sedimentation, circular screening, and engineered designs of internal 
components, for large particle TSS and large oil droplets. 

1. Vortex-enhanced Sedimentation  
Description 
Vortex-enhanced Sedimentation consists of a cylindrical vessel with 
tangential inlet flow which spirals down the perimeter, thus causing 
the heavier particles to settle.  It uses a vortex-enhanced settling 
mechanism (swirl-concentration) to capture settleable solids, 
floatables, and oil and grease.  This system includes a wall to separate 
TSS from oil.   An assessment of a vortex technology with designation 
levels is provided at Ecology’s web site at 
http://www.ecy.wa.gov/programs/wq/stormwater/newtech/  

2.  Vortex-enhanced Sedimentation and Media Filtration 
Description 
This system uses a two-stage approach which includes a Swirl 
Concentrator followed by a filtration chamber.  See Figure 12.3. 
 

 

(Courtesy of AquaShield, Inc.) 
Figure 12.2 - Vortex-enhanced Sedimentation and Media Filtration 

Applications, Limitations, Design, Construction, and Maintenance 
Criteria (See Ecology web site). 
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3.  Cylindrical Screening System 
Description 
This system is comprised of a cylindrical screen and appropriate 
baffles and inlet/outlet structures to remove debris, large particle TSS, 
and large oil droplets.  It includes an overflow for flows exceeding the 
design flow. Sorbents can be added to the separation chamber to 
increase pollutant removal efficiency.  See Figure 12.4. 

Figure 12.3 – Screen Separator 
 

(Courtesy of CDS, Inc.) 
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4.  Engineered Cylindrical Sedimentation 

Description: 

This system is comprised of an engineered internal baffle arrangement 
and oil/TSS storage compartment designed to provide considerably 
better removals of large particle TSS and oil droplets than the standard 
catchbasins.  It includes a bypass of flows higher than design flows, 
thus preventing scouring of collected solids and oils during the bigger 
storms.  See Figure 12.5. 

(Courtesy of Rinker Materials-Hydro conduit Division) 

Figure 12.4 – Engineered Cylindrical 
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12.6.5 High Efficiency Street Sweepers 
Description: 

A new generation of street sweepers has been developed that utilize strong 
vacuums to pick-up small particulates.  They include mechanical sweeping 
and air filtration to control air emissions to acceptable levels. At least two 
manufacturers market what is referred to as a "high-efficiency" street 
sweeper. 

Application 

High efficiency street sweepers are being marketed for roadways that are 
sufficiently accessible, need fine particulate removal (<250 microns), and 
for which a sufficient frequency of sweeping can be maintained to achieve 
proper removals of street dirt. 

Limitations: 

• Limited field data and dependence on modeling projections 

• May not be sufficiently effective during wet conditions 

• More expensive than traditional sweepers - the cost of alternative 
BMPs should be compared. 

• Increased storm frequency, with short intervals between storms, results 
in a need for increased frequency of sweeping. 

• May depend on its availability, particularly during the wet season, and 
the need for a minimum in-place backup treatment facility. 

 

 

Figure 12.5  Engineered Cylindrical Sedimentation 
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Appendix V-A 
Basic Treatment Receiving Waters 
1. All salt waterbodies 
 
2. Rivers Upstream Point for Exemption 

Baker Anderson Creek 
Bogachiel Bear Creek 
Cascade Marblemount 
Chehalis Bunker Creek 
Clearwater Town of Clearwater 
Columbia Canadian Border 
Cowlitz Skate Creek 
Elwha Lake Mills 
Green Howard Hanson Dam 
Hoh South Fork Hoh River 
Humptulips West and East Fork Confluence 
Kalama Italian Creek 
Lewis Swift Reservoir 
Muddy Clear Creek 
Nisqually Alder Lake 
Nooksack Glacier Creek 
South Fork Nooksack Hutchinson Creek 
North River Raymond 
Puyallup Carbon River 
Queets Clearwater River 
Quillayute Bogachiel River 
Quinault Lake Quinault 
Sauk Clear Creek 
Satsop Middle and East Fork Confluence 
Skagit Cascade River 
Skokomish Vance Creek 
Skykomish Beckler River 
Snohomish Snoqualmie River 
Snoqualmie Middle and North Fork Confluence 
Sol Duc Beaver Creek 
Stillaguamish North and South Fork Confluence 
North Fork Stillaguamish Boulder River 
South Fork Stillaguamish Canyon Creek 
Suiattle Darrington 
Tilton Bear Canyon Creek  
Toutle North and South Fork Confluence 
North Fork Toutle Green River 
Washougal Washougal 
White Geenwater River 
Wind Carson 
Wynoochee Wishkah River Road Bridge 
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3. Lakes County 

Washington King 
Sammamish King 
Union King 
Whatcom Whatcom 
Silver  Cowlitz 

 

Note: Local governments may petition for the addition of more waters to this list. The initial 
criteria for this list are rivers whose mean annual flow exceeds 1000 cfs, and lakes whose surface 
area exceeds 300 acres.  Additional waters do not have to meet these criteria, but should have 
sufficient background dilution capacity to accommodate dissolved metals additions from build-
out conditions in the watershed under the latest Comprehensive Land Use Plan and zoning 
regulations. 
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Appendix V-B (Also published as Appendix III-D)   
Recommended Procedures for ASTM D 2434 When 
Measuring Hdraulic Conductivity for Bioretention Soil 
Mixes Procedure for Conducting a Pilot Infiltration 
Test 

 

 
 

 

 

 

 

The Pilot Infiltration Test (PIT) consists of a relatively large-scale 
infiltration test to better approximate infiltration rates for design of 
stormwater infiltration facilities.  The PIT reduces some of the scale errors 
associated with relatively small-scale double ring infiltrometer or “stove-
pipe” infiltration tests. It is not a standard test but rather a practical field 
procedure recommended by Ecology’s Technical Advisory Committee. 

Infiltration Test 
 • Excavate the test pit to the depth of the bottom of the proposed 

infiltration facility.  Lay back the slopes sufficiently to avoid caving 
and erosion during the test. 

• The horizontal surface area of the bottom of the test pit should be 
approximately 100 square feet.  For small drainages and where water 
availability is a problem smaller areas may be considered as 
determined by the site professional. 

• Accurately document the size and geometry of the test pit. 

• Install a vertical measuring rod (minimum 5-ft. long) marked in half-
inch increments in the center of the pit bottom. 

• Use a rigid 6-inch diameter pipe with a splash plate on the bottom to 
convey water to the pit and reduce side-wall erosion or excessive 
disturbance of the pond bottom.  Excessive erosion and bottom 
disturbance will result in clogging of the infiltration receptor and yield 
lower than actual infiltration rates. 

• Add water to the pit at a rate that will maintain a water level between 3 
and 4 feet above the bottom of the pit. A rotameter can be used to 
measure the flow rate into the pit. 

More specific standard procedures for running ASTM D 2434 
have been developed by the City of Seattle in cooperation 
with local soils laboratories.  The purpose is to reduce 
variability in test results that occur because of discretion in 
procedures.    Those procedures will be inserted here.   
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Note:  A water level of 3 to 4 feet provides for easier measurement and 
flow stabilization control.  However, the depth should not exceed the 
proposed maximum depth of water expected in the completed facility.  
Every 15-30 min, record the cumulative volume and instantaneous flow 
rate in gallons per minute necessary to maintain the water level at the 
same point (between 3 and 4 feet) on the measuring rod. 

Add water to the pit until one hour after the flow rate into the pit has 
stabilized (constant flow rate) while maintaining the same pond water 
level. (usually 17 hours) 

After the flow rate has stabilized, turn off the water and record the rate of 
infiltration in inches per hour from the measuring rod data, until the pit is 
empty. 

Data Analysis 
Calculate and record the infiltration rate in inches per hour in 30 minutes 
or one-hour increments until one hour after the flow has stabilized.  

Note:  Use statistical/trend analysis to obtain the hourly flow rate when 
the flow stabilizes. This would be the lowest hourly flow rate. 

Apply appropriate correction factors for site heterogeneity, anticipated 
level of maintenance and treatment to determine the site-specific design 
infiltration rate (see Table 7.3). 

Example 

The area of the bottom of the test pit is 8.5-ft. by 11.5-ft. 

Water flow rate was measured and recorded at intervals ranging from 15 
to 30 minutes throughout the test.  Between 400 minutes and 1,000 
minutes the flow rate stabilized between 10 and 12.5 gallons per minute or 
600 to 750 gallons per hour, or an average of  (9.8 + 12.3) / 2 = 11.1 
inches per hour. 

Applying a correction factor of 5.5 for gravelly sand in table 6.3 the 
design long-term infiltration rate becomes 2 inches per hour, anticipating 
adequate maintenance and pre-treatment. 
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Appendix V-C 
Geotextile Specifications 
 

 
 

Table C.1 – Geotextile Properties for Underground Drainage 
Geotextile Property Requirements1 

 Low 
Survivability 

Moderate 
Survivability 

Geotextile Property Test Method Woven/Nonwoven Woven/Nonwoven 
Grab Tensile Strength, 
min. in machine and 
x-machine direction 

ASTM D4632  180 lbs/115 lbs min. 250 lbs/160 lbs min. 

Grab Failure Strain, in 
machine and x-
machine 
direction 

ASTM D4632  <50%/>50% <50%/>50% 

Seam Breaking 
Strength  
(if seams are present) 

ASTM D4632  
and 
ASTM D4884 
(adapted for grab 
test) 

160 lbs/100 lbs min.  220 lbs/140 lbs min. 

Puncture Resistance  ASTM D4833  67 lbs/40 lbs min.  80 lbs/50 lbs min. 
Tear Strength, min. in  
machine and x-
machine direction 

ASTM D4533  67 lbs/40 lbs min.  80 lbs/50 lbs min. 

Ultraviolet (UV)  
Radiation stability 

ASTM D4355  50% strength  
 retained min., after  
500 hrs. in  
weatherometer  

50% strength 
retained min., after 
500 hrs. in  
weatherometer  

1 All geotextile properties are minimum average roll values (i.e., the test result for any sampled 
roll in a lot shall meet or exceed the values shown in the table). 
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Table C-2 – Geotextile for Underground Drainage Filtration Properties 
Geotextile Property Requirements1 

Geotextile 
Property 

Test Method Class A Class B Class C 

AOS2 ASTM D4751 .43 mm max. 
(#40 sieve) 

.25 mm max. 
(#60 sieve) 

.18 mm max. 
(#80 sieve) 

Water 
Permittivity 

ASTM D4491 .5 sec -1 min. .4 sec -1 min. .3 sec -1 min. 

1 All geotextile properties are minimum average roll values (i.e., the test result for any sampled 
roll in a lot shall meet or exceed the values shown in the table). 
2 Apparent Opening Size (measure of diameter of the pores in the geotextile) 

 

 

 
Table C-3 – Geotextile Strength Properties for Impermeable Liner Protection 

Geotextile Property Test Method Geotextile Property 
Requirements1 

Grab Tensile Strength, min. in 
machine and x-machine 
direction 

ASTM D4632 250 lbs min. 

Grab Failure Strain, in machine 
and x-machine direction 

ASTM D4632 >50% 

Seam Breaking Strength 
(if seams are present) 

ASTM D4632 and  
ASTM D4884 
(adapted for grab test) 

220 lbs min. 

Puncture Resistance ASTM D4833 125 lbs min. 
Tear Strength, min. in machine 
and x-machine direction 

ASTM D4533 90 lbs min. 

Ultraviolet (UV) Radiation ASTM D4355 50% strength stability retained 
min., after 500 hrs. in 
weatherometer 

1 All geotextile properties are minimum average roll values (i.e., the test result for any sampled 
roll in a lot shall meet or exceed the values shown in the table). 
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Applications 
 

1. For sand filter drain strip between the sand and the drain rock or gravel 
layers specify Geotextile Properties for Underground Drainage, 
moderate survivability, Class A, from Tables 1 and 2 in the Geotextile 
Specifications. 

 
2. For sand filter matting located immediately above the impermeable 

liner and below the drains, the function of the geotextile is to protect 
the impermeable liner by acting as a cushion.  The specification 
provided below in Table 3 should be used to specify survivability 
properties for the liner protection application. Table 2, Class C should 
be used for filtration properties.  Only nonwoven geotextiles are 
appropriate for the liner protection application. 

 
3. For an infiltration drain specify Geotextile for Underground Drainage, 

low survivability, Class C, from Tables 1 and 2 in the Geotextile 
Specifications. 

 

4. For a sand bed cover a geotextile fabric is placed exposed on top of the 
sand layer to trap debris brought in by the storm water and to protect 
the sand, facilitating easy cleaning of the surface of the sand layer. 
However, a geotextile is not the best product for this application. A 
polyethylene or polypropylene geonet would be better.  The geonet 
material should have high UV resistance (90% or more strength 
retained after 500 hours in the weatherometer, ASTM D4355), and 
high permittivity (ASTM D4491, 0.8 sec. -1 or more) and percent open 
area (CWO-22125, 10% or more).  Tensile strength should be on the 
order of 200 lbs grab (ASTM D4632) or more. 

 
 

Courtesy of Tony Allen, Geotechnical Engineer-WSDOT 

 

Reference for Tables 1 and 2: Section 9-33.2 “Geotextile Properties,” 
1998 Standard Specifications for Road, Bridge, and Municipal 
Construction 
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Appendix V-D 
Turbulence and Short-Circuiting Factor  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure D.1 – Recommended Values of F for Various Values of vH/Vt 
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Appendix V-E 
Recommended Bioretention Plant Species 
 
 
 A table of plants from the Low Impact 

Development Technical Guidance Manual for 
the Puget Sound Basin will be incorporated 
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Chapter 1.  Introduction to the Manual..................................................... Introduction and Purpose 

 
1.0 Introduction and Purpose of Manual 
 
Title 4, Subtitle 2 of the Environment Article of Annotated Code of Maryland states that “…the 
management of stormwater runoff is necessary to reduce stream channel erosion, pollution, siltation 
and sedimentation, and local flooding, all of which have adverse impacts on the water and land 
resources of Maryland.”  The program designed in the early 1980s to address this finding of the 
General Assembly concentrated primarily on controlling runoff increases and mitigating water 
quality degradation associated with new development.  The counties and municipalities in Maryland 
are responsible for administering effective stormwater management programs that “…maintain after 
development, as nearly as possible the predevelopment characteristics…”  These localities have 
performed remarkably in establishing Maryland as a national leader in stormwater management 
technology.  Over the last 14 years, tens of thousands of best management practices (BMPs) have 
been constructed in an attempt to meet program mandates.  However, the experience gained since 
Maryland’s stormwater statute was enacted has identified necessary improvements and revealed a 
need to refocus the approach to fulfill the original intent of this essential water pollution control 
program. 
 
Recently, increased emphasis on water quality, resource protection needs, increased BMP 
maintenance costs, and identified shortcomings in Maryland’s program have all contributed to basic 
philosophical changes regarding stormwater management.  The “Maryland Stormwater Design 
Manual” is an effort to incorporate the significant experiences gained by the State’s stormwater 
community and accommodate much needed improvements for managing urban runoff. It is hoped 
that the design standards and environmental incentives provided below will produce better methods 
and advance the science of managing stormwater by relying less on single BMPs for all development 
projects and more on mimicking existing hydrology through total site design policies.  Additionally, 
the inherent philosophical change should produce smaller less obtrusive facilities that are more 
aesthetic and less burdensome on those responsible for long-term maintenance and performance.    
 
The purpose of this manual is threefold:  
 

 to protect the waters of the State from adverse impacts of urban stormwater runoff, 
 

 to provide design guidance on the most effective planning techniques, and nonstructural and 
structural BMPs for development sites, and 

 
 to improve the quality of BMPs that are constructed in the State, specifically with regard to 

performance, longevity, safety, ease of maintenance, community acceptance and 
environmental benefit.  

 
The BMPs and the required design criteria below represent conventional stormwater 
management technology for controlling runoff from new development projects.  Based upon 
current available research, the Maryland Department of the Environment, Water Management  

 1.1 Supp. 1 
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Administration (MDE/WMA) has evaluated each BMP group and the associated design variants 
and has developed standards for each so that all perform similarly.  The “General Performance 
Standards” outlined in this manual (see Section 1.2, page 1.13) specify those criteria that were 
used to create runoff control options that would perform equally.  The BMPs contained in this 
manual are by no means exclusive.  MDE encourages the development of innovative practices 
that meet the intent of Maryland’s stormwater management law and can perform according to the 
standards in Section 1.2.  In the future, should structural or non-structural practices be developed 
that meet the standards specified below, MDE will approve their use for controlling new 
development runoff. 
 
MDE encourages wise, environmentally sensitive site designs to reduce the generation of runoff 
borne pollution.  Additionally, Maryland has adopted “Smart Growth” policies that are geared 
toward concentrating development where it currently exists thereby reducing “suburban sprawl.” 
 Therefore, redevelopment is encouraged.  A stormwater management policy for redevelopment 
is established in the Code of Maryland Regulations (COMAR 26.17.02).  Additionally, 
redevelopment is defined in both COMAR and this manual. 
 
The policy required in COMAR for redevelopment basically specifies a 50% reduction in 
impervious surface area below existing conditions.  Because this may be impractical due to site 
constraints, environmental site design (ESD) practices are to be used to the maximum extent 
practicable (MEP) to meet the equivalent in water quality control of a 50% decrease in 
impervious surface area.  Various alternative BMPs that do not necessarily meet the performance 
criteria established in this manual may be implemented for redevelopment projects provided that 
it is demonstrated that impervious area reduction and ESD have been implemented to the MEP.  
These alternative BMPs may also be implemented to satisfy the pretreatment volume 
requirements established in Chapter 3 below.  Individual project designers should contact the 
appropriate approval authority for the specific practices allowed for redevelopment and 
pretreatment purposes. 
 
The approval of new control technologies, modifications to the practices contained in this 
manual, and alternative policies regarding stormwater management for new development is the 
responsibility of MDE.  Typically, information is submitted to the WMA that describes the 
policy or practice.  For new BMPs, monitoring data need to be submitted that demonstrate that 
the performance criteria in this manual can be met.  WMA then reviews this material to 
determine if the proposed practice is appropriate for use on new development projects.  Because 
of local variations in ownership policies, maintenance abilities, cost, design standards, 
hydrology, etc., information on practices to be used for redevelopment and pretreatment should 
be submitted to the appropriate authority for approval. 
 
NOTE:  The Maryland Stormwater Design Manual has been revised.  Changes are identified as 
Supplements (e.g., Supp. 1) and occur throughout the design manual.  When there are conflicts 
between supplemental and original requirements, the newest shall supersede.  
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Section 1.1 Why Stormwater Matters: Impact of Runoff on Maryland’s Watersheds 
 
Urban development has a profound influence on the quality of Maryland’s waters.  To start, 
development dramatically alters the local hydrologic cycle (see Figure 1.1).  The hydrology of a 
site changes during the initial clearing and grading that occur during construction.  Trees, meadow 
grasses, and agricultural crops that had intercepted and absorbed rainfall are removed and natural 
depressions that had temporarily ponded water are graded to a uniform slope.  Cleared and graded 
sites erode, are often severely compacted, and can no longer prevent rainfall from being rapidly 
converted into stormwater runoff. 
 
 
 

Figure 1.1 Water Balance at a Developed and Undeveloped Site 
(Source:  Schueler, 1987) 

 

 
 
 
Surface runoff is minimal in an undeveloped site, but dominates the water balance at a 
highly impervious site. 
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The situation worsens after construction.  Roof tops, roads, parking lots, driveways and other 
impervious surfaces no longer allow rainfall to soak into the ground.  Consequently, most rainfall 
is converted directly to stormwater runoff.  This phenomenon is illustrated in Figure 1.2, which 
shows the increase in the volumetric runoff coefficient (Rv) as a function of site imperviousness. 
The runoff coefficient expresses the fraction of rainfall volume that is converted into stormwater 
runoff.  As can be seen, the volume of stormwater runoff increases sharply with impervious cover. 
For example, a one acre parking lot can produce 16 times more stormwater runoff than a one acre 
meadow each year (Schueler, 1994). 
 
The increase in stormwater runoff can be too much for the existing natural drainage system to 
handle.  As a result, the natural drainage system is often “improved” to rapidly collect runoff and 
quickly convey it away (using curb and gutter, enclosed storm sewers, and lined channels).  The 
stormwater runoff is subsequently discharged to downstream waters such as streams, reservoirs, 
lakes or estuaries. 
 
 
Figure 1.2  Relationship between Impervious Cover and the Volumetric Runoff Coefficient 

(Source: Schueler, 1987) 
 

 
 
 
The runoff coefficient (Rv) expresses the fraction of rainfall that is converted into runoff.  
The data points reflect over 35 monitoring stations in the U.S. 
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1.1.1 Declining Water Quality 
 
Impervious surfaces accumulate pollutants deposited from the atmosphere, leaked from vehicles, 
or windblown from adjacent areas.  During storm events, these pollutants quickly wash off and are 
rapidly delivered to downstream waters.  Some common pollutants found in urban stormwater 
runoff are profiled in Table 1.1 and include:  
 
Nutrients.  Urban runoff has elevated concentrations of both phosphorus and nitrogen, which can 
enrich streams, lakes, reservoirs and estuaries (known as eutrophication).  In particular, excess 
nutrients have been documented to be a major factor in the decline of Chesapeake Bay.  Excess 
nutrients promote algal growth that blocks sunlight from reaching underwater grasses and depletes 
oxygen in bottom waters.  Urban runoff has been identified as a key and controllable source.  
Maryland has committed to reducing tributary nutrient loadings by 40% as part of the Chesapeake 
Bay restoration effort. 
 
Suspended solids.  Sources of sediment include washoff of particles that are deposited on 
impervious surfaces and the erosion of streambanks and construction sites.  Both suspended and 
deposited sediments can have adverse effects on aquatic life in streams, lakes and estuaries.  
Sediments also transport other attached pollutants.  
 
Organic Carbon.  Organic matter, washed from impervious surfaces during storms, can present a 
problem in slower moving downstream waters.  As organic matter decomposes, it can deplete 
dissolved oxygen in lakes and tidal waters.  Low levels of oxygen in the water can have an adverse 
impact on aquatic life.  
 
Bacteria.  Bacteria levels in stormwater runoff routinely exceed public health standards for water 
contact recreation.  Stormwater runoff can also lead to the closure of adjacent shellfish beds and 
swimming beaches and may increase the cost of treating drinking water at water supply reservoirs. 
 
Hydrocarbons.  Vehicles leak oil and grease that contain a wide array of hydrocarbon compounds, 
some of which can be toxic at low concentrations to aquatic life. 
 
Trace Metals.  Cadmium, copper, lead and zinc are routinely found in stormwater runoff.  These 
metals can be toxic to aquatic life at certain concentrations and can also accumulate in the 
sediments of streams, lakes and the Chesapeake Bay. 
 
Pesticides.  A modest number of currently used and recently banned insecticides and herbicides 
have been detected in urban streamflow at concentrations that approach or exceed toxicity 
thresholds for aquatic life. 
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Chlorides.  Salts that are applied to roads and parking lots in the winter months appear in 
stormwater runoff and meltwater at much higher concentrations than many freshwater organisms 
can tolerate. 
 
Thermal Impacts.  Impervious surfaces may increase temperature in receiving waters, adversely 
impacting aquatic life that requires cold and cool water conditions (e.g., trout). 
 
Trash and Debris.  Considerable quantities of trash and debris are washed through storm drain 
networks.  The trash and debris accumulate in streams and lakes and detract from their natural 
beauty. 
 
Table 1.1 Typical Pollutant Concentrations Found in Urban Stormwater 
 
 
Typical Pollutants Found in Stormwater  
Runoff  (Data Source) 

 
Units 
 

 
Average Concentration (1) 

 
Total Suspended Solids (a)

 
mg/l

 
80 

Total Phosphorus (b)
 
mg/l

 
0.30 

Total Nitrogen (a)
 
mg/l

 
2.0 

Total Organic Carbon (d)
 
mg/l

 
12.7 

Fecal Coliform Bacteria (c)
 
MPN/100 ml

 
3600 

E. coli Bacteria (c)
 
MPN/100 ml

 
1450 

Petroleum Hydrocarbons (d)
 
mg/l

 
3.5 

Cadmium (e)
 
ug/l

 
2 

Copper (a)
 
ug/l

 
10 

Lead (a)
 
ug/l

 
18 

Zinc (e)
 
ug/l

 
140 

Chlorides (f) (winter only)
 
mg/l

 
230 

Insecticides (g)
 
ug/l

 
0.1 to 2.0 

Herbicides (g)
 
ug/l

 
1 to 5.0 

(1) these concentrations represent mean or median storm concentrations measured at typical sites and may be 
greater during individual storms.  Also note that mean or median runoff concentrations from stormwater 
hotspots are 2 to 10 times higher than those shown here.  Units = mg/l = milligrams/liter, µg/l = 
micrograms/liter, MPN = Most Probable Number. 

Data Sources: (a) Schueler (1987)  (b) Schueler (1995), (c) Schueler (1997), (d) Rabanal and Grizzard (1996) 
(e) USEPA (1983) (f) Oberts (1995) (g) Schueler, (1996) 
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1.1.2 Diminishing Groundwater Recharge and Quality  
 
The slow infiltration of rainfall through the soil layer is essential for replenishing groundwater. 
The amount of rainfall that recharges groundwater varies, depending on the slope, soil, and 
vegetation.  Some indication of the importance of recharge is shown in Table 1.2 which shows 
Natural Resources Conservation Service (NRCS) regional estimates of average annual recharge 
volume based on soil type.  
 
Table 1.2 NRCS Estimates of Annual Recharge Rates, Based on Soil Type 

 
 
Hydrologic Soil  
Group (NRCS) 

 
Average Annual  
Recharge Volume 

 
“A” Soils 

 
18 inches/year 

 
“B” Soils 

 
12 inches/year  

 
“C” Soils 

 
6 inches/year 

 
“D” Soils 

 
3 inches/year  

 
Average annual rainfall is about 42 inches per year across Maryland. 

 
 
Groundwater is a critical water resource across the State.  Not only do many residents depend on 
groundwater for their drinking water, but the health of many aquatic systems is also dependent on 
its steady discharge.  For example, during periods of dry weather, groundwater sustains flows in 
streams and helps to maintain the hydrology of non-tidal wetlands (Figure 1.3).  Because 
development creates impervious surfaces that prevent natural recharge, a net decrease in 
groundwater recharge rates can be expected in urban watersheds.  Thus, during prolonged periods 
of dry weather, stream flow sharply diminishes.  In smaller headwater streams, the decline in 
stream flow can cause a perennial stream to become seasonally dry.  
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Figure 1.3  Decline in Stream Flow Due to Diminished Groundwater Recharge 

 

 
 
After development, stream flow declines during extended periods of dry weather because of 
the diminished recharge of groundwater. 

 
Urban land uses and activities can also degrade groundwater quality if stormwater runoff is 
directed into the soil without adequate treatment.  Certain land uses and activities are known to 
produce higher loads of metals and toxic chemicals and are designated as stormwater hotspots. 
Soluble pollutants, such as chloride, nitrate, copper, dissolved solids and some polycyclic aromatic 
hydrocarbons (PAH’s) can migrate into groundwater and potentially contaminate wells.   
Stormwater runoff should never be infiltrated into the soil if a site is a designated hotspot. 
 
1.1.3 Degradation of Stream Channels 
 
Stormwater runoff is a powerful force that influences the geometry of streams.  After 
development, both the frequency and magnitude of storm flows increase dramatically.  
Consequently, urban stream channels experience more bankfull and sub-bankfull flow events each 
year than they had prior to development (see Figure 1.4). 
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Figure 1.4  Increased Frequency of Flows Greater than the Critical Discharge Rate 

 in a Stream Channel after Development 
 

 
Development greatly increases the frequency that a stream exceeds the critical discharge rate 
(the discharge rate associated with bankfull flow) that corresponds to the onset of channel 
erosion and enlargement. 

 
As a result, the stream bed and banks are exposed to highly erosive flows more frequently and for 
longer periods.  Streams typically respond to this change by increasing cross-sectional area to 
handle the more frequent and erosive flows either by channel widening or down cutting, or both. 
This results in a highly unstable phase where the stream experiences severe bank erosion and 
habitat degradation.  In this phase, the stream often experiences some of the following changes: 
 
 rapid stream widening 
 increased streambank and channel erosion 
 decline in stream substrate quality (through sediment deposition and embedding of the 

substrate) 
 loss of pool/riffle structure in the stream channel 
 degradation of stream habitat structure  
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The decline in the physical habitat of the stream, coupled with lower base flows and higher 
stormwater pollutant loads, has a severe impact on the aquatic community.  Recent research has 
shown the following changes in stream ecology: 
 
 decline in aquatic insect and freshwater mussel diversity 
 decline in fish diversity 
 degradation of aquatic habitat  

 
Traditionally, Maryland has attempted to provide some measure of channel protection by imposing 
the two-year storm peak discharge control requirement, which requires that the discharge from the 
two-year post development peak rates be reduced to pre development levels.  However, recent 
research and experience indicate that the two-year peak discharge criterion is not capable of 
protecting downstream channels from erosion.  In some cases, controlling the two-year storm may 
actually accelerate streambank erosion because it exposes the channel to a longer duration of 
erosive flows than it would have otherwise received. 
 
1.1.4 Increased Overbank Flooding 
 
Flow events that exceed the capacity of the stream channel spill out into adjacent floodplains.  
These are termed “overbank” floods and can damage property and downstream drainage 
structures. 
 
While some overbank flooding is inevitable and even desirable, the historical goal of drainage 
design in most of Maryland has been to maintain pre development peak discharge rates for both 
the two and ten-year frequency storms after development, thus keeping the level of overbank 
flooding the same over time.  This prevents costly damage or maintenance for culverts, drainage 
structures, and swales. 
 
Overbank floods are ranked in terms of their statistical return frequency.  For example, a flood 
that has a 50% chance of occurring in any given year is termed a “two-year” flood.  The two-year 
storm is also known as the “bankfull flood,” as researchers have demonstrated that most natural 
stream channels in the State have just enough capacity to handle the two-year flood before spilling 
into the floodplain.  In Maryland, about 3.0 to 3.5 inches of rain in a 24-hour period produces a 
two-year or bankfull flood.  This rainfall depth is termed the two-year design storm. 
 
Similarly, a flood that has a 10% chance of occurring in any given year is termed a “ten-year 
flood."  A ten-year flood occurs when a storm event produces about 4.5 to 5.5 inches of rain in a 
24 hour period.  Under traditional engineering practice, most channels and storm drains in 
Maryland are designed with enough capacity to safely pass the peak discharge from the ten-year 
design storm. 
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Urban development increases the peak discharge rate associated with a given design storm because 
impervious surfaces generate greater runoff volumes and drainage systems deliver it more rapidly 
to a stream.  The change in post development peak discharge rates that accompany development is 
profiled in Figure 1.5. 
 
 

Figure 1.5  Change in Hydrograph following Development 
(Source: Schueler, 1987) 

 

  
The impervious surfaces and conveyance systems of developed sites result in an earlier and 
higher peak discharge rate. 

 
1.1.5 Floodplain Expansion 
 
The level areas bordering streams and rivers are known as floodplains.  Operationally, the 
floodplain is usually defined as the land area within the limits of the 100-year storm flow water 
elevation.  The 100-year storm has a 1% chance of occurring in any given year and typically 
serves as the basis for controlling development in the State and establishing insurance rates by the 
Federal Emergency Management Agency.  In Maryland, a 100-year flood occurs after about 7 to 8 
inches of rainfall in a 24 hour period (e.g., the 100-year storm).  These floods can be very 
destructive and can pose a threat to property and human life.  Floodplains are natural flood storage 
areas and help to attenuate downstream flooding.  
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Floodplains are very important habitat areas, encompassing riparian forests, wetlands, and wildlife 
corridors.  Consequently, all local jurisdictions in Maryland restrict or even prohibit new 
development within the 100-year floodplain to prevent flood hazards and conserve habitats.  
Nevertheless, prior development that has occurred in the floodplain remains subject to periodic 
flooding during these storms. 
 
As with overbank floods, development sharply increases the peak discharge rate associated with 
the 100-year design storm.  As a consequence, the elevation of a stream’s 100 year floodplain 
becomes higher and the boundaries of its floodplain expand (see Figure 1.6).  In some instances, 
property and structures that had not previously been subject to flooding are now at risk.  
Additionally, such a shift in a floodplain’s hydrology can degrade wetlands and forest habitats. 
 

Figure 1.6 Change in Floodplain Elevations 
(Source: Schueler, 1987) 

 

  
Both the elevation and the lateral boundaries of the 100-year floodplain increase when 
development occurs upstream. 
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Section 1.2 General Performance Standards for Stormwater Management in Maryland 
 
To prevent adverse impacts of stormwater runoff, the State of Maryland has developed fourteen 
performance standards that must be met at development sites.  These standards apply to any 
construction activity disturbing 5,000 or more square feet of earth.  The following development 
activities are exempt from these performance standards in Maryland: 
 

1. Additions or modifications to existing single family structures; 
2. Developments that do not disturb more than 5000 square feet of land; or 
3. Agricultural land management activities. 
 

The following performance standards shall be addressed at all sites where stormwater management 
is required: 
 
Standard No. 1  Site designs shall minimize the generation of stormwater and maximize 

pervious areas for stormwater treatment. 
 
Standard No. 2 Stormwater runoff generated from development and discharged directly into 

a jurisdictional wetland or waters of the State of Maryland shall be 
adequately treated. 

 
Standard No. 3  Annual groundwater recharge rates shall be maintained by promoting 

infiltration through the use of structural and non-structural methods. At a 
minimum, the annual recharge from post development site conditions shall 
mimic the annual recharge from pre development site conditions. 

 
Standard No. 4 Water quality management shall be provided through the use of  

ennvironmental site design practices.  
 
Standard No. 5 Structural BMPs used for new development shall be designed to remove 80% 

of the average annual post development total suspended solids load (TSS) 
and 40% of the average annual post development total phosphorous load 
(TP). It is presumed that a BMP complies with this performance standard if it 
is: 

 
 sized to capture the prescribed water quality volume (WQv), 
 designed according to the specific performance criteria outlined in 

this manual, 
 constructed properly, and 
 maintained regularly. 
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Standard No. 6 Control of the two-year and ten-year frequency storm events is required if  
the local authority determines that additional stormwater management is 
necessary because historical flooding problems exist and downstream 
floodplain development and conveyance system design cannot be controlled. 
 In addition, safe conveyance of the 100-year storm event through 
stormwater management practices shall be provided.  

 
Standard No. 7 To protect stream channels from degradation, the channel protection storage 

volume (Cpv) shall be based on the runoff from the one-year frequency storm 
event.  Environmental site design practices shall be used to the maximum 
extent practicable to address Cpv.   Any remaining Cpv requirements shall be 
addressed using stormwater practices described in Chapter 3. 

 
Standard No. 8 Stormwater discharges to critical areas with sensitive resources [e.g., cold 

water fisheries, shellfish beds, swimming beaches, recharge areas, water 
supply reservoirs, Chesapeake and Atlantic Coastal Bays Critical Area (see 
Appendix D.4)] may be subject to additional performance criteria or may 
need to utilize or restrict certain BMPs.  

 
Standard No. 9 All stormwater management practices shall have an enforceable operation 

and maintenance agreement to ensure the system functions as designed.  
 
Standard No. 10 Every BMP shall have an acceptable form of water quality pretreatment. 
 
Standard No. 11 Redevelopment, defined as any construction, alteration or improvement on 

sites where existing land use is commercial, industrial, institutional or multi-
family residential and site impervious area exceeds 40%, is governed by 
special stormwater sizing criteria depending on the amount of increase or 
decrease in impervious area created by the redevelopment. 

 
Standard No. 12 Certain industrial sites are required to prepare and implement a stormwater 

pollution prevention plan and file a notice of intent (NOI) under the 
provisions of Maryland’s Stormwater Industrial National Pollutant 
Discharge Elimination System (NPDES) general permit (a list of industrial 
categories subject to the pollution prevention requirement can be found in 
Appendix D.6).  The requirements for preparing and implementing a 
stormwater pollution prevention plan are described in the general discharge 
permit available from MDE and guidance can be found in the United States 
Environmental Protection Agency’s (EPA) document entitled, “Storm Water 
Management for Industrial Activities, Developing Pollution Prevention Plans 
and Best Management Practices” (1992).  The stormwater pollution 
prevention plan requirement applies to both existing and new industrial sites.  
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Standard No. 13  Stormwater discharges from land uses or activities with higher potential for 

pollutant loadings, defined as hotspots in Chapter 2, may require the use of 
specific structural BMPs and pollution prevention practices.  In addition, 
stormwater from a hotspot land use may not be infiltrated without proper 
pretreatment. 

.   
Standard No. 14  In Maryland, local governments are usually responsible for most stormwater 

management review authority.  Therefore, prior to design, applicants should 
always consult with their local reviewing agency to determine if they are 
subject to additional stormwater design requirements.  In addition, certain 
earth disturbances may require NPDES construction general permit 
coverage from MDE (see Appendix D.7). 
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Section 1.3  How to Use the Manual 
 
The Maryland Stormwater Design Manual is provided in two volumes. This first volume provides 
designers a general overview on how to size, design, select and locate BMPs at a new development 
site to comply with State stormwater performance standards.  The second volume contains 
appendices with more detailed information on landscaping, BMP construction specifications, step-
by-step BMP design examples and other assorted design tools. 
 
Section 1.3.1 VOLUME ONE: STORMWATER MANAGEMENT CRITERIA  
 
The first volume of the manual is organized as follows: 
 
Chapter 1.   Introduction to the Manual. 
 
Chapter 2.  Unified Stormwater Sizing Criteria.  This chapter explains the five new sizing criteria 
for water quality, recharge, channel protection, overbank flood control, and extreme flood 
management in the State of Maryland.  The chapter also outlines the basis for design calculations. 
Three step-by-step design examples are provided to familiarize the reader with the new procedures 
for computing storage volumes under the five sizing criteria.  The chapter also briefly outlines the 
six groups of acceptable BMPs that can be used to meet recharge and water quality volume sizing 
criteria.   Acceptable BMP groups are:  
 

 Stormwater Ponds 
 Stormwater Wetlands 
 Infiltration Practices 
 Filtering Systems 
 Open Channel Practices 
 Non-structural Practices 

 
Lastly, the chapter presents a list of land uses or site activities that have been designated as 
“stormwater hotspots.”  If a development site is considered a “hotspot," it may have special 
requirements for pollution prevention and groundwater protection.   
 
Chapter 3. Performance Criteria for Urban BMP Design. The third chapter presents specific 
performance criteria and guidelines for the design of five groups of structural BMPs.  The 
performance criteria for each group of BMPs are based on six factors: 
 

 General Feasibility 
 Conveyance 
 Pretreatment 
 Treatment Geometry 
 Landscaping 
 Maintenance 
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In addition, Chapter 3 presents a series of schematic drawings to illustrate typical BMP designs.  
 
Chapter 4. Guide to BMP Selection and Location in the State of Maryland 
 
This chapter presents guidance on how to select the best BMP or group of practices at a new 
development site, as well as environmental and other factors to consider when actually locating each 
BMP.  The chapter contains six comparative tables that evaluate BMPs from the standpoint of the 
following factors: 
 

 Watershed Factors 
 Terrain Factors 
 Stormwater Treatment Suitability 
 Physical Feasibility Factors 
 Community and Environmental Factors 
 Location and Permitting Factors 

 
Chapter 4 is designed so that the reader can use the tables in a step-wise fashion to identify the most 
appropriate BMP or group of practices to use at a site. 
 
Chapter 5. Environmental Site Design  
 
The Stormwater Management Act of 2007 requires establishing a comprehensive process for 
stormwater management approval, implementing ESD to the MEP, and ensuring structural practices 
(Chapter 3) are used only where absolutely necessary.  Implementing ESD not only reduces the 
impact of development on the environment, but also reduces the size and cost of stormwater 
practices needed at the site.  The Chapter includes:  
 

 Design Process and Planning Techniques 
 ESD Sizing Criteria 
 Alternative Surfaces 
 Nonstructural and Micro-Scale Practices 
 Redevelopment Design Process 
 Special Criteria for Sensitive Waters 

 
The chapter defines ESD and describes planning techniques and design requirements that are used  
to implement ESD and treat runoff at the source. 
 
Section 1.3.2 VOLUME TWO: STORMWATER DESIGN APPENDICES  
 
The second volume is provided separately and contains the technical information needed to actually 
design, landscape and construct a BMP.  Volume Two is divided into four appendices, including:  
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Appendix A. Landscaping Guidance for Stormwater BMPs.  Good landscaping can often be an 
important factor in the performance and community acceptance of many stormwater BMPs. The 
Landscaping Guide provides general background on how to determine the appropriate landscaping 
region and hydrologic zone in Maryland.  Appendix A also includes tips on how to establish more 
functional landscapes within stormwater BMPs and contains an extensive list of trees, shrubs, 
ground covers, and wetland plants that can be used to develop an effective and diverse planting plan. 
 
Appendix B.  BMP Construction Specifications.  Good designs only work if careful attention is 
paid to proper construction techniques and materials.  Appendix B contains detailed specifications 
for constructing infiltration practices, filters, bioretention areas and open channels. In addition, 
Appendix B includes a copy of the NRCS Code 378 Standards and Specifications for Ponds. 
 
Appendix C.  Step-by-Step Design Examples.  A series of design examples are provided in this 
appendix to help designers and plan reviewers better understand the new stormwater sizing criteria 
and design procedures.  Step-by-step design examples are provided for a pond, a sand filter, an 
infiltration trench, a dry swale, and a bioretention area. 

 
Appendix D.  Assorted Design Tools.  This appendix contains an assortment of design tools for 
stormwater management, including guidance on geotechnical testing, calculating water balance, 
documenting whether a site complies with the Chesapeake Bay Critical Area “10% Rule,” NPDES 
stormwater permits, pollution prevention, design details, State Water Use Designations and other 
useful design information. 
 
Appendix E.  Archived Material and Supplemental Design Guidance.  The last appendix 
contains material removed from Volume I of the Design Manual for historical purposes.  The 
appendix also includes guidance material for associated with Design Manual supplements. 
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Section 1.4    Revising the Design Manual 
 
The Maryland Stormwater Design Manual establishes minimum performance criteria that should be 
met by all techniques and devices used for stormwater management in Maryland.  On occasion, 
variations or other techniques and devices may be found to function better or be more desirable for 
stormwater management by plan approval authorities.  As stated above, MDE is responsible for 
approving the use of new techniques for controlling runoff from new development.  If an approval 
authority decides it would like to utilize a revised technique or device on a regular basis, it needs to 
prepare a Standard and accompanying Specifications with a cover letter to be submitted to the 
MDE/WMA. 
 
A subcommittee consisting of MDE technical personnel will review the revised technique or device 
and any supporting data submitted.  When the technique or device is approved by the technical 
subcommittee, an approval authorization from the Director of WMA and the technical representative 
of the local approval authority will be issued.  Once the revised or new technique or device has 
received approval it can be used on a regular basis within the jurisdiction.  If other jurisdictions 
desire to utilize the same technique or device then they must seek approval from the technical 
subcommittee. A great amount of deviation from the methods within this design manual is not 
anticipated, but when better stormwater management can be achieved, revisions will generally be 
looked upon favorably. 
 
Section 1.5 What’s New? 
 
This section highlights some of the new stormwater design requirements that are being introduced in 
the manual.  It is provided to help designers understand how the new manual may affect how they 
prepare stormwater plans and practices.  At most sites, designers shall now: 
 

 Measure the amount of impervious cover created by the development. 
 Determine if the proposed land use or activity at the site is designated as a “stormwater 

hotspot.” 
 Determine the Use Designation of the receiving water and the condition of the watershed. 
 Provide a volume that mimics the natural rate of groundwater recharge using structural 

and/or nonstructural BMPs (Rev). 
 Implement ESD to the MEP to mimic predevelopment conditions. 
 Follow a specific design process to implement a comprehensive site development plan. 
 Provide water quality and recharge volume storage using approved ESD practices. 
 Use ESD practices to the MEP to provide Cpv storage.  Any remaining Cpv storage 

requirements must be addressed using approved BMP options that can meet pollutant 
removal targets. 

 Ensure that the BMP selected meets specific performance criteria with respect to feasibility, 
conveyance, pretreatment, treatment, landscaping and maintenance. 

 Follow new geotechnical testing procedures and provide the contractor with formal 
construction specifications. 
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 Consider where the BMP is located in relation to natural features and development 
infrastructure. 

 Consider innovative site planning techniques that can reduce both the size and cost of 
stormwater practices. 

 Include operation and maintenance information on approved stormwater management plans. 
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Section 1.6 Symbols and Acronyms 
 
As an aid to the reader, the following table outlines the symbols and acronyms that are used 
throughout the text. In addition, a glossary is provided at the end of this volume that defines the 
terminology used in the text. 
 
Table 1.3 Key Symbols and Acronyms Cited in Manual 

 
A drainage area  qi peak inflow discharge  
Af filter bed area qo peak outflow discharge 
Asf surface area, sedimentation basin 

full 
Qp overbank flood protection volume 

Asp surface area, sedimentation basin 
partial 

qu unit peak discharge  

BMP best management practice qp water quality peak discharge 
cfs cubic feet per second Rev recharge volume 
Cpv channel protection storage volume 

(extended detention of the 1-year 
post development runoff) 

Rv  volumetric runoff coefficient  

CMP corrugated metal pipe R/W right of way 
CN curve number S soil specific recharge factor 
df depth of filter bed SD separation distance 
du dwelling units tc time of concentration 
ED 24 hour drawdown of the water 

quality volume 
tf time to drain filter bed 

ESD environmental site design TP total phosphorous 
ESDv  environmental site design storage 

volume 
tt time of travel 

f soil infiltration rate  TR-20 Technical Release No. 20 Project 
Formulation-Hydrology, computer 
program 

fps feet per second TR-55 Technical Release No. 55 Urban Unit 
Hydrology for Small Watersheds 

hf head above filter bed TSS total suspended solids 
HSG hydrologic soil group Vf filter bed volume 

Ia initial abstraction  Vr volume of runoff 
I percent impervious cover Vs volume of storage 
k coefficient of permeability Vt total volume 

MEP Maximum extent practicable Vv volume of voids 
PE ESD rainfall target WQv water quality storage volume 
P precipitation depth WSE water surface elevation 
Qe ESD runoff depth   
Qf extreme flood protection volume   
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 2.1 

2.0 Unified Stormwater Sizing Criteria 
   

This chapter presents a unified approach for sizing stormwater BMPs in the State of Maryland 
to meet pollutant removal goals, maintain groundwater recharge, reduce channel erosion, 
prevent overbank flooding, and pass extreme floods.  For a summary, please consult Table 2.1 
below. The remaining sections describe the five sizing criteria in detail and present guidance 
on how to properly compute and apply the required storage volumes. 
 
This chapter also presents a list of acceptable BMP options that can be used to comply with the 
sizing criteria.  Lastly, the chapter designates certain land uses as “stormwater hotspots” which 
restrict the use of certain BMPs and may also require a pollution prevention plan. 
 
Table 2.1 Summary of the Statewide Stormwater Criteria  

 

Sizing Criteria Description of Stormwater Sizing Criteria 

Water Quality 
Volume 
(WQv) (acre-feet) 

( )( )( )[ ] 12ARPWQ vv =  

P= rainfall depth in inches and is equal to 1.0” in the Eastern Rainfall 
Zone and 0.9” in the Western Rainfall Zone (Fig. 2.1), 
Rv = volumetric runoff coefficient, and  
A = area in acres. 

Recharge Volume 
(Rev) (acre-feet) 

Fraction of WQv, depending on pre development soil hydrologic group. 
( )( )( )[ ] 12Re ARS vv =  

S = soil specific recharge factor in inches. 
Channel 
Protection 
Storage Volume 
(Cpv) 

Cpv = 24 hour (12 hour in USE III and IV watersheds) extended detention 
of post-developed one-year, 24 hour storm event. 
 
Not required for direct discharges to tidal waters and the Eastern Shore of 
Maryland.  (See Figure 2.4.) 

Overbank Flood 
Protection 
Volume 
(Qp) 

Controlling the peak discharge rate from the ten-year storm event to the 
pre development rate (Qp10) is optional; consult the appropriate review 
authority.  
 
For Eastern Shore: Provide peak discharge control for the two-year storm 
event (Qp2 ). Control of the ten-year storm event is not required (Qp10). 

Extreme Flood 
Volume (Qf) 

Consult with the appropriate reviewing authority.  Normally, no control is 
needed if development is excluded from 100-year floodplain and 
downstream conveyance is adequate.  
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Section 2.1 Water Quality Volume (WQv) 

 
 
 
The WQv is directly related to the amount of impervious cover created at a site.  The 
relationship between WQv and impervious cover is shown in Figure 2.2. 
 
* The water quality volume (WQv) is required to be controlled only for the specific project.  
WQv for offsite areas is not required (see page 2.4 “Offsite Drainage Areas”) 

The Water Quality Volume (denoted as the WQv) is the storage needed to capture and treat 
the runoff from 90% of the average annual rainfall.  In numerical terms, it is equivalent to 
an inch of rainfall multiplied by the volumetric runoff coefficient (Rv) and site area.  The 
specific rainfall depth to be used depends on whether the site is located in the Eastern or 
Western rainfall zone of Maryland (see Figure 2.1). 
 
The following equations are used to determine the storage volume, WQv (in acre-feet of 
storage): 
 
WQv = (1.0) (Rv)(A) Eastern Rainfall Zone  P = 1.0 inches of rainfall 
          12 
   
WQv = (0.9) (Rv)(A) Western Rainfall Zone P = 0.9 inches of rainfall 

        12  
  

where:  WQv = water quality volume (in acre-feet) 
   Rv  = 0.05 + 0.009(I) where I is percent impervious cover  

A  = area in acres∗ 
 
Treatment of the WQv shall be provided at all developments where stormwater 
management is required. A minimum WQv of 0.2 inches per acre shall be met at sites or 
in drainage areas that have less than 15% impervious cover. 
 
Drainage areas having no impervious cover and no proposed disturbance during 
development may be excluded from the WQv calculations.  Designers are encouraged to 
use these areas as non-structural practices for WQv treatment (see Chapter 5, “Stormwater 
Credits for Innovative Site Planning”). 
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Figure 2.1 Location of the Eastern and Western Rainfall Zones in Maryland 
 (For use in selecting the appropriate WQv equation.) 

 
Figure 2.2 Relationship between Impervious Cover and the Water Quality Volume 
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 2.4 

 
Basis for Determining Water Quality Treatment Volume 
 
As a basis for design, the following assumptions may be made: 
 

Measuring Impervious Cover: the measured area of a site plan that does not have 
vegetative or permeable cover shall be considered total impervious cover. Where direct 
measurement of impervious cover is impractical, NRCS land use/impervious cover 
relationships can be used to estimate impervious cover (see Table 2.2a in TR-55, 
NRCS, 1986).  Estimates should be based on actual land use and homogeneity. 

 
Multiple Drainage Areas: When a project contains or is divided by multiple drainage 
areas, the WQv volume shall be addressed for each drainage area.  See the design 
examples in Chapter 2, Section 2.6. 

 
Offsite Drainage Areas: The WQv shall be based on the impervious cover of the 
proposed site.  Offsite existing impervious areas may be excluded from the calculation 
of the water quality volume requirements. 

 
Sensitive Streams: Consult with the appropriate local review authority to determine if a 
greater WQv is warranted to protect sensitive streams.   

 
BMP Treatment: The final WQv shall be treated by an acceptable BMP(s) from the list 
presented in Chapter 2, Section 2.7, or an equivalent practice allowed by the 
appropriate review authority. 

 
Subtraction for Structural Practices: Where structural practices for treating the Rev 
are employed upstream of a BMP, the Rev may be subtracted from the WQv used for 
design. 

 
Subtraction for Non-structural Practices: Where non-structural practices are 
employed in the site design, the WQv volume can be reduced in accordance with the 
conditions outlined in Chapter 5. 

 
Determining Peak Discharge for WQv Storm: When designing flow splitters for off-
line practices, consult the small storm hydrology method provided in Appendix D.10. 

 
Extended Detention for Water Quality Volume: The water quality requirement can 
be met by providing a 24 hour drawdown of a portion of the water quality volume 
(WQv) in conjunction with a stormwater pond or wetland system as described in 
Chapter 3.  Referred to as ED, this is different than providing the extended detention of 
the one-year storm for the channel protection volume (Cpv).  The ED portion of the 
WQv may be included when routing the Cpv.
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The criteria for maintaining recharge is based on the average annual recharge rate of the 
hydrologic soil group(s) (HSG) present at a site as determined from USDA, NRCS Soil 
Surveys or from detailed site investigations.  More specifically, each specific recharge 
factor is based on the USDA average annual recharge volume per soil type divided by the 
annual rainfall in Maryland (42 inches per year) and multiplied by 90%.  This keeps the 
recharge calculation consistent with the WQv methodology. Thus, an annual recharge 
volume requirement is specified for a site as follows: 
 

Site Recharge Volume Requirement 
 

( )( )( )[ ] 12Re ARS vv =  (percent volume method) 

where:  Rv  = 0.05 + 0.009(I) where I is percent impervious cover  
A  = site area in acres 

Rev = (S)(Ai)    (percent area method) 
where:   Ai = the measured impervious cover   

 
 Hydrologic Soil Group Soil Specific Recharge Factor (S) 

   A     0.38 
   B     0.26 
   C     0.13 
   D     0.07 
 

The recharge volume is considered part of the total WQv that must be provided at a site 
and can be achieved either by a structural practice (e.g., infiltration, bioretention), a non-
structural practice (e.g., buffers, disconnection of rooftops), or a combination of both. 
 
Drainage areas having no impervious cover and no proposed disturbance during 
development may be excluded from the Rev calculations.  Designers are encouraged to use 
these areas as non-structural practices for Rev treatment (see Chapter 5, “Stormwater 
Credits for Innovative Site Planning”). 
 

Note:  Rev and WQv are inclusive.  When treated separately, the Rev may be subtracted 
from the WQv when sizing the water quality BMP (see page 2.4, ‘Subtraction for 
Structural Practices). 

 
Section 2.2 Recharge Volume Requirements (Rev) 

The intent of the recharge criteria is to maintain existing groundwater recharge rates at 
development sites.  This helps to preserve existing water table elevations thereby maintaining 
the hydrology of streams and wetlands during dry weather. The volume of recharge that occurs 
on a site depends on slope, soil type, vegetative cover, precipitation and evapo-transpiration. 
Sites with natural ground cover, such as forest and meadow, have higher recharge rates, less 
runoff, and greater transpiration losses under most conditions. Because development increases 
impervious surfaces, a net decrease in recharge rates is inevitable.   
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The relationship between Rev and site imperviousness is shown in graphical form in Figure 
2.3. 
 
Figure 2.3 Relationship between Rev and Site Impervious Cover 

  
Basis for Determining Recharge Volume 
 

If more than one HSG is present at a site, a composite soil specific recharge factor shall 
be computed based on the proportion of total site area within each HSG. The recharge 
volume provided at the site shall be directed to the most permeable HSG available. 

 
The “percent volume” method is used to determine the Rev treatment requirement when 
structural practices are used to provide recharge.  These practices must provide seepage 
into the ground and may include infiltration and exfiltration structures (e.g., infiltration, 
bioretention, dry swales or sand filters with storage below the underdrain).  Structures 
that require impermeable liners, intercept groundwater, or are designed for trapping 
sediment (e.g., forebays) may not be used.  In this method, the volume of runoff 
treated by structural practices shall meet or exceed the computed recharge volume.  

 
The “percent area” method is used to determine the Rev treatment requirements when 
non-structural practices are used.  Under this method, the recharge requirement is 
evaluated by mapping the percent of impervious area that is effectively treated by an 
acceptable non-structural practice and comparing it to the minimum recharge 
requirements. 

C Soils 

D Soils 

B Soils 
A Soils 
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Acceptable non-structural practices include filter strips that treat rooftop or parking lot 
runoff, sheet flow discharge to stream buffers, and grass channels that treat roadway 
runoff (see Chapter 5.) 

 
The recharge volume criterion does not apply to any portion of a site designated as a 
stormwater hotspot nor any project considered as redevelopment.  In addition, the 
appropriate local review authority may alter or eliminate the recharge volume 
requirement if the site is situated on unsuitable soils (e.g., marine clays), karst or in an 
urban redevelopment area. In this situation, non-structural practices (percent area 
method) should be implemented to the maximum extent practicable and the remaining 
or untreated Rev included in the WQv treatment. 

 
If Rev is treated by structural or non-structural practices separate and upstream of the 
WQv treatment, the WQv is adjusted accordingly. 
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Section 2.3 Channel Protection Storage Volume Requirements (Cpv ) 

 
The method for determining the Cpv requirement is detailed in Appendix D.11.  A detention 
pond or underground vault is normally needed to meet the Cpv requirement (and subsequent 
Qp10 and Qf criteria).  Schematics of a typical design are shown in Figures 2.5. 

 
Figure 2.4 Regions of Maryland Not Subject to the Channel Protection Requirement (Cpv) 

To protect channels from erosion, 24 hour extended detention of the one-year, 24 hour 
storm event (MDE, 1987) shall be provided.  In Use III and IV watersheds, only 12 
hours of extended detention shall be provided. The rationale for this criterion is that 
runoff will be stored and released in such a gradual manner that critical erosive velocities 
during bankfull and near-bankfull events will seldom be exceeded in downstream 
channels. 
 
The Cpv requirement does not apply to direct discharges to tidal water or Maryland’s 
Eastern Shore (as defined in Figure 2.4) unless specified by an appropriate review 
authority on a case by case basis.  Local governments may wish to use alternative 
methods to provide equivalent stream channel protection such as the Distributed Runoff 
Control method or bankfull capacity/duration criteria (MacRae, 1993). 
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Figure 2.5 Example of Conventional Stormwater Detention Pond 

 

A typical detention facility provides channel protection control (Cpv) and overbank 
flood control (Qp) but not water quality control (WQv). 
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Basis for Determining Channel Protection Storage Volume 
 
The following represent the minimum basis for design: 
 

The models TR-55 and TR-20 (or approved equivalent) shall be used for determining 
peak discharge rates. 

 
Rainfall depths for the one-year, 24 hour storm event are provided in Table 2.2. 

 
Off-site areas should be modeled as present land use in good condition for the one-year 
storm event. 

 
The length of overland flow used in time of concentration (tc) calculations is limited to 
no more than 100 feet for post development conditions. On the Eastern Shore, the 
maximum distance for tc calculations is 150 feet for the post development conditions.    

 
The Cpv storage volume shall be computed using the detention lag time between 
hydrograph centroids developed in “Design Procedures for Stormwater Management 
Extended Detention Structures” (MDE, 1987) and outlined in Appendix D.11. The 
detention lag time (T) for the one-year storm is defined as the interval between the 
center of mass of the inflow hydrograph and the center of mass of the outflow 
hydrograph.  Examples of this technique are shown in Appendix C.1 and in the design 
example under Section 2.6. 

 
Cpv is not required at sites where the one-year post development peak discharge (qi) is 
less than or equal to 2.0 cfs.  A Cpv orifice diameter (do) of less than 3.0” is subject to 
approval by the appropriate review authority and is not recommended unless an internal 
control for orifice protection is used (see Appendix D.8). 

 
Cpv shall be addressed for the entire site.  If a site consists of multiple drainage areas, 
Cpv may be distributed proportionately to each drainage area. 

 
Extended detention storage provided for the Cpv does not meet the WQv requirement 
(that is Cpv and WQv should be treated separately). 

 
The stormwater storage needed for Cpv may be provided above the WQv storage in 
stormwater ponds and wetlands; thereby meeting all storage criteria except Rev in a 
single facility with appropriate hydraulic control structures for each storage 
requirement. 

 
Infiltration is not recommended for Cpv control because of large storage requirements.
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Table 2.2 Rainfall Depths Associated with the 1,2,10 and 100-year, 24-hour Storm Events 
 

Rainfall Depth 
County 

1 yr - 24 hr 2 yr-24 hr 10 yr-24 hr 100 yr-24 hr 

Allegany 2.4 inches 2.9 inches 4.5 inches 6.2 inches 

Anne Arundel 2.7 3.3 5.2 7.4 

Baltimore 2.6 3.2 5.1 7.1 

Calvert 2.8 3.4 5.3 7.6 

Caroline 2.8 3.4 5.3 7.6 

Carroll 2.5 3.1 5.0 7.1 

Cecil 2.7 3.3 5.1 7.3 

Charles 2.7 3.3 5.3 7.5 

Dorchester 2.8 3.4 5.4 7.8 

Frederick 2.5 3.1 5.0 7.0 

Garrett 2.4 2.8 4.3 5.9 

Harford 2.6 3.2 5.1 7.2 

Howard 2.6 3.2 5.1 7.2 

Kent 2.7 3.3 5.2 7.4 

Montgomery 2.6 3.2 5.1 7.2 

Prince George’s 2.7 3.3 5.3 7.4 

Queen Anne’s 2.7 3.3 5.3 7.5 

St. Mary’s 2.8 3.4 5.4 7.7 

Somerset 2.9 3.5 5.6 8.1 

Talbot 2.8 3.4 5.3 7.6 

Washington 2.5 3.0 4.8 6.7 

Wicomico 2.9 3.5 5.6 7.9 

Worcester 3.0 3.6 5.6 8.1 
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Section 2.4 Overbank Flood Protection Volume Requirements (Qp) 
 

 
Basis for Determining Overbank Flood Protection Volume 
 
When addressing the overbank flooding design criteria, the following represent the minimum 
basis for design: 
 

The models TR-55 and TR-20 (or an equivalent approved by the appropriate local 
authority) will be used for determining peak discharge rates.  The Eastern Shore 
Dimensionless Hydrograph may be used for sites where appropriate (see Appendix 
D.14). Any adjustments for unique land features such as Karst topography shall be 
determined by the local approving authority. 

 
The standard for characterizing pre development hydrologic land use for non-forested 
vegetated areas (including agriculture) shall be meadow in good hydrologic condition. 

 
Off-site areas should be modeled as "present land use condition" in good hydrologic 
condition for both the 2 and 10-year storm events. 

 
The length of overland flow used in tc calculations is limited to no more than 150 feet 
for pre development conditions and 100 feet for post development conditions. On the 
Eastern Shore (see Figure 2.4) this maximum distance is extended to 250 feet for pre 
development conditions and 150 feet for post development conditions. 

 
Overbank flood protection does not apply to direct discharges to tidal water.

 

The primary purpose of the overbank flood protection volume sizing criteria is to prevent 
an increase in the frequency and magnitude of out-of-bank flooding generated by 
development (e.g., flow events that exceed the bankfull capacity of the channel and 
therefore must spill over into the floodplain).  Overbank flood protection for the ten-year 
storm shall only be required if local approval authorities have no control of floodplain 
development, no control over infrastructure and conveyance system capacity design, or 
determine that downstream flooding will occur as a result of the proposed development.  
 
For most regions of the State, the overbank flood control criteria translates to preventing 
the post development ten-year, 24 hour storm peak discharge rate (Qp10) from exceeding the 
pre development peak discharge rate. 
 
On the Eastern Shore of Maryland, the overbank flood control criteria is defined as 
preventing the post development two-year, 24 hour storm peak discharge rate (Qp2) from 
exceeding the pre development peak discharge rate.  The rainfall depths associated with the 
two and ten-year, 24 hour storm events are shown in Table 2.2. 
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Section 2.5 Extreme Flood Volume (Qf) 
 

 

 
Basis for Determining Extreme Flood Criteria 
 

Consult with the appropriate review authority to determine the analyses required for the 
Qf storm.   

 
The same hydrologic and hydraulic methods used for overbank flood control shall be 
used to analyze Qf. 

 
In addition, off-site areas should be modeled as “ultimate condition” when the 100-year 
design storm event is analyzed.  Table 2.2 indicates the depth of rainfall (24 hour) 
associated with the 100-year storm event for all counties in the State of Maryland

 

The intent of the extreme flood criteria is to (a) prevent flood damage from large storm 
events, (b) maintain the boundaries of the pre development 100-year Federal Emergency 
Management Agency (FEMA) and/or locally designated floodplain, and (c) protect the 
physical integrity of BMP control structures.  This is typically done in two ways:  
   
100-Year Control: requires storage to attenuate the post development 100-year, 24 hour 
peak discharge (Qf) to pre development rates. The Qf is the most stringent and expensive 
level of flood control and is generally not needed if the downstream development is 
located out of the 100-year floodplain. In many cases, the conveyance system leading to a 
stormwater structure is designed based on the discharge rate for the ten-year storm (Qp10).  
In these situations, the conveyance systems may be the limiting hydrologic control.     
 
Reserve Ultimate 100-Year Floodplain: 100-year storm control may be required by an 
appropriate review authority if: 
 
• buildings or development are located within the ultimate 100-year floodplain, or 
• the reviewing authority does not completely control the 100-year floodplain.  
 
Hydraulic/hydrologic investigations may be required to demonstrate that downstream 
roads, bridges and public utilities are adequately protected from the Qf storm.  These 
investigations typically extend to the first downstream tributary of equal or greater 
drainage area or to any downstream dam, highway, or natural point of restricted stream 
flow

0010448



Chapter 2.  Unified Stormwater Sizing Criteria .................................Design Examples 
 
 

 2.14 

Section 2.6 Design Examples: Computing Stormwater Storage Volumes 
 
Design examples are provided only to illustrate how the five stormwater management 
sizing criteria are computed for hypothetical development projects.  These design 
examples are also utilized elsewhere in the manual to illustrate structural and non-
structural BMP design. 
 
Design Example No. 1: Residential Development - Reker Meadows 
 
Site data and the layout of the Reker Meadows subdivision are shown in Figure 2.6. 
 
Step 1.  Compute WQv Volume 
 

 
Step 1a.  Compute Volumetric Runoff Coefficient (Rv) 
 

 Rv =  0.05 + (0.009) (I); I = 13.8 acres/38.0 acres = 36.3% 
       = 0.05 + (0.009) (36.3) = 0.38 

 
Step 1b.  Determine Rainfall Zone for WQv Formula  
   

Location Rainfall (P)  
Eastern Rainfall Zone 1.0 inches 
Western Rainfall Zone 0.9 inches 
Minimum WQv ( I ≤ 15%) 0.2 inches  

 
Because this site is located in the Western Rainfall Zone, use 0.9″ of rainfall to 
determine WQv. 

 
Step 1c.  Compute WQv 
 

WQv = [(0.9″) (Rv ) (A)] 12 
= [(0.9″)(0.38)(38.0 ac)] 12 
= 1.08 ac-ft 
 

Check Minimum: [(0.2″)(38.0 ac)] 12 = 0.63 ac-ft < 1.08 ac-ft 
∴ Use WQv = 1.08 ac-ft 

12
))()(( ARPWQ v

v =
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Figure 2.6 Reker Meadows 

 

Hydrologic Data 

 Pre Post 

CN 63 78 

Base Data 
Location:  Frederick, MD 
Site Area = Total Drainage Area (A) = 38.0 ac 
Measured Impervious Area = 13.8 ac; I=13.8/38 = 
36.3% 
Soils Types:  60% “B”, 40% “C” 
Stream Use Designation – I 
Zoning:  Residential (½ acre lots) 

tc 0.35 hr 0.19 hr 

0010450



Chapter 2.  Unified Stormwater Sizing Criteria .................................Design Examples 
 
 

 2.16 

 
Step 2.  Compute Recharge Volume (Rev)  
 
   (percent volume method) 
 
 or 
 
   (percent area method) 
 
Step 2a.  Determine Soil Specific Recharge Factor (S) Based on Hydrologic Soil Group  
 

HSG Soil Specific Recharge Factor (S) 
A 0.38 
B 0.26 
C 0.13 
D 0.06 

 
Assume imperviousness is located proportionally (60/40) in B and C soils and compute 
a composite S: 
 
S =  (0.26)(0.60) + (0.13)(0.40) = 0.208; Use 0.208 or 20.8% of site imperviousness 

 
 Step 2b.  Compute Recharge Using Percent Volume Method 

 
Rev = [(S)(Rv)(A)] 12 
      = [(0.208)(0.38)(38 ac)] 12 
      = 0.25 ac-ft 
 
 or 

 
For “B” soils =[(0.26)(.38)(38 ac)] 12 × 60%= 0.19 ac-ft 
For “C” soils =[(0.13)(.38)(38 ac)] 12 × 40% = .06 ac-ft  
 
Add recharge requirement for both soils for a total volume of 0.25 ac-ft 
 
Step 2c.   Compute Recharge Using Percent Area Method 
 
 Rev = (S)(Ai) 
       = (0.208)(13.8 ac) 
       = 2.87 acres 
 
 or 
 

12
))()(( ARSRe v

v =

))(( iv ASRe =
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For “B” soils = (0.26)(13.8 ac)(60%) = 2.15 acres 
For “C” soils = (0.13)(13.8 ac)(40%) = 0.72 acres   
Added together = 2.87 acres of the total site impervious area needs to be treated by 
non-structural practices. 
 

The Rev requirement may be met by: a) treating 0.25 ac-ft using structural methods, b) treating 
2.87 acres using non-structural methods, or c) a combination of both (e.g., 0.12 ac-ft 
structurally and 1.44 acres non-structurally). 
 
Step 3.  Compute Channel Protection Volume (Cpv): (See Appendix D.11) 
 
Step 3a.  Select Cpv Sizing Rule 
 
For channel protection, provide 12 or 24 hours of extended detention time (T) for the one-year 
design storm event. 

  
Use Classification 

 
Maximum Hours Allowable  

Use I (general) 
 

24  
Use II (tidal) 

 
N/A (if direct discharge)  

Use III (reproducing trout) 
 

12  
Use IV (recreational trout) 

 
12 

 
Given that our stream is Use I, we will use a T of 24 hours for the one-year design storm 
event. 
 
Step 3b.  Develop site hydrologic and TR-55 Input Parameters 

 
Per attached TR-55 calculations (see Figures 2.7 and 2.8). 
 

Condition CN tc Runoff (Qa)  
1 yr storm 

Q 
1-year 

Q  
2-year 

Q 
10-year 

Q 
100 year 

  hours inches cfs cfs cfs cfs 
pre-developed 63 0.35 0.2 4.62 13.58 50.38 102.6 
developed 78 0.19 0.8 35.0 54.94 129.96 216.30 

 
Step 3c.  Utilize MDE Method to Compute Storage Volume (Appendix D.11) 

 
Initial abstraction (Ia) for CN of 78 is 0.564: (TR-55) [Ia = (200/CN) - 2] 
 

Ia/P = (0.564)/2.5” = 0.226 
tc = 0.19 hours 
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Figure D.11.1 (App. D.11), qu = 740 csm/in 
Knowing qu and T (extended detention time) find qo/qi from Figure D.11.2, “Detention Time 
Versus Discharge Ratios.” 
 
Peak outflow discharge/peak inflow discharge (qo/qi) = 0.024 
 
With qo/qi, compute Vs/Vr for a Type II rainfall distribution, 
 

Vs/Vr = 0.683 - 1.43(qo/qi)+1.64(qo/qi) 2 - 0.804(qo/qi) 3 (App. D.11) 
Vs/Vr = 0.65 

 
Therefore, Vs = 0.65(0.8″)(1/12)(38 ac) = 1.65 ac-ft 
 
Step 3d.  Define the Cpv Release Rate 
 

qi is known (35.0 cfs), therefore,  
qo = (qo/qi) qi = .024 (35.0) = .84 cfs 

 
Step 4.  Compute Overbank Flood Protection Volume  (Qp): 
 
Step 4a.  Determine Appropriate Qp Requirement 
  

Location 
 
Type of Peak Control  

Eastern Shore 
 
2 year/2 year  

Western Shore 
 
10 year/10 year 

 
Because this site is located on the Western Shore, ten-year quantity peak control may be 
required.  Assume ten-year control is needed. 

 
Step 4b.  Model Site Using TR-55 for 10 year storm 
 

Per TR-55, Figure 6-1 (Page 6-2 of TR-55) for a Qin of 130.0 cfs, and an allowable Qout 
of 50.4 cfs, the Vs necessary for control is 2.83 ac-ft, with a developed CN of 78.  (See 
TR-55 Worksheet 6a, Page 6-5 of TR-55).  Note that there is 5.0 inches of rainfall 
during this event, with 2.7 inches of runoff. 

 

 
Step 5.  Extreme Flood Volume (Qf) 
 

For this example, management of Qf is not required.  However, at final design the 100-year 
event must be conveyed safely through the stormwater management practice.  Based on field 
observation, downstream conveyance may require analysis for passing the 100-year event 
through an existing culvert. 
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Table 2.3 Summary of General Storage Requirements for Reker Meadows 
 
Step Requirement Volume Required 

(ac- ft) 
Notes 

1. Water Quality Volume  
(WQv) 

1.08  

2. Recharge Volume (Rev) 
 

.25 
(or 2.87 acres) 

this volume is included within 
the WQv storage 

3. Channel Protection 
Volume (Cpv) 

1.65 Cpv release rate is .84 cfs  

4. Overbank Flood 
Protection Volume (Qp) 

2.83 10-year, in this case 

5. Extreme Flood Volume 
(Qf) 

N/A provide safe passage for the 100-
year event in final design 
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RUNOFF CURVE NUMBER COMPUTATION            Version 2.00 
Project : REKER MEADOWS                          User: SRC      Date: 08-01-97 
County  : FREDERICK            State: MD      Checked: ____     Date: ________ 
Subtitle: PRE-DEVELOPED CONDITIONS 
------------------------------------------------------------------------------- 
                                                    Hydrologic Soil Group 
         COVER DESCRIPTION                      A        B        C        D 
                                                        Acres (CN) 
------------------------------------------------------------------------------- 
OTHER AGRICULTURAL LANDS 
Meadow -cont. grass (non grazed) ----           -  22.8(58)  9.2(71)       -    
 
Woods                            good           -        -   6.0(70)       -    
 
Total Area (by Hydrologic Soil Group)              22.8     15.2               
                                                   ====     ====                
                TOTAL DRAINAGE AREA: 38 Acres        WEIGHTED CURVE NUMBER: 63* 
 
                     TIME OF CONCENTRATION AND TRAVEL TIME        Version 2.00 
------------------------------------------------------------------------------- 
Flow Type   2 year   Length   Slope  Surface   n   Area     Wp   Velocity  Time 
             rain     (ft)   (ft/ft)   code       (sq/ft)  (ft)  (ft/sec)  (hr) 
------------------------------------------------------------------------------- 
Sheet        3.1      150      .025     F                                 0.306 
Shallow Concent'd     500      0.04     U                                 0.043 
                                                 Time of Concentration = 0.35* 
                                                                         ===== 
        --- Sheet Flow Surface Codes --- 
    A Smooth Surface           F Grass, Dense     --- Shallow Concentrated --- 
    B Fallow (No Res.)         G Grass, Burmuda   ---     Surface Codes    --- 
    C Cultivated < 20 % Res.   H Woods, Light               P Paved 
    D Cultivated > 20 % Res.   I Woods, Dense               U Unpaved 
    E Grass-Range, Short       J Range, Natural 
* - Generated for use by GRAPHIC method 
 
                       GRAPHICAL PEAK DISCHARGE METHOD            Version 2.00 
 Data: Drainage Area        :  38 * Acres 
        Runoff Curve Number  :  63 * 
        Time of Concentration:  0.35 * Hours 
        Rainfall Type        :  II 
        Pond and Swamp Area  :  NONE 
 
========================================================================= 
| Storm Number         |   1  |   2  |   3  |   4  |   5  |   6  |   7  | 
|----------------------|------|------|------|------|------|------|------| 
| Frequency  (yrs)     |   1  |   2  |   5  |  10  |  25  |  50  |  100 | 
| 24-Hr Rainfall (in)  |  2.5 |  3.1 |   4  |   5  |  5.4 |  6.1 |   7  | 
| Ia/P Ratio           | 0.47 | 0.38 | 0.29 | 0.23 | 0.22 | 0.19 | 0.17 | 
| Runoff (in)          | 0.24 | 0.48 | 0.92 | 1.51 | 1.77 | 2.25 | 2.90 | 
| Unit Peak Discharge  |0.504 |0.698 |0.834 |0.880 |0.894 |0.913 |0.932 | 
|    (cfs/acre/in)     |      |      |      |      |      |      |      | 
| Pond and Swamp Factor| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 
|    0.0% Ponds Used   |      |      |      |      |      |      |      | 
|----------------------|------|------|------|------|------|------|------| 
| Peak Discharge (cfs) |    5 |   13 |   29 |   50 |   60 |   78 |  103 | 
========================================================================= 

* - Value(s) provided from TR-55 system routines 

Figure 2.7: Reker Meadows – Pre Developed Conditions 
  (Source: TR-55 computer printouts)  

 

 
 

0010455



Chapter 2.  Unified Stormwater Sizing Criteria .................................Design Examples 
 
 

 2.21 

                       RUNOFF CURVE NUMBER COMPUTATION            Version 2.00 
Project : REKER MEADOWS                          User: SRC      Date: 08-01-97 
County  : FREDERICK            State: MD      Checked: ____     Date: ________ 
Subtitle: DEVELOPED CONDITIONS 
------------------------------------------------------------------------------- 
                                                    Hydrologic Soil Group 
         COVER DESCRIPTION                      A        B        C        D 
                                                        Acres (CN) 
------------------------------------------------------------------------------- 
FULLY DEVELOPED URBAN AREAS (Veg Estab.) 
Open space (Lawns,parks etc.) 
  Good condition; grass cover > 75%             -  13.0(61)  5.2(74)       -    
Impervious Areas 
  Paved parking lots, roofs, driveways          -   7.9(98)  5.9(98)       -    
OTHER AGRICULTURAL LANDS 
Woods                            good           -        -   6.0(70)       -    
 
Total Area (by Hydrologic Soil Group)              20.9     17.1               
                                                   ====     ====                
                TOTAL DRAINAGE AREA: 38 Acres        WEIGHTED CURVE NUMBER: 78* 

                     TIME OF CONCENTRATION AND TRAVEL TIME        Version 2.00 
------------------------------------------------------------------------------- 
Flow Type   2 year   Length   Slope  Surface   n   Area     Wp   Velocity  Time 
             rain     (ft)   (ft/ft)   code       (sq/ft)  (ft)  (ft/sec)  (hr) 
------------------------------------------------------------------------------- 
Sheet        3.1      100      .025     E                                 0.152 
Shallow Concent'd     300      0.02     P                                 0.029 
Open Channel          600                                          16.2   0.010 
                                                 Time of Concentration = 0.19* 
                                                                         ===== 
        --- Sheet Flow Surface Codes --- 
    A Smooth Surface           F Grass, Dense     --- Shallow Concentrated --- 
    B Fallow (No Res.)         G Grass, Burmuda   ---     Surface Codes    --- 
    C Cultivated < 20 % Res.   H Woods, Light               P Paved 
    D Cultivated > 20 % Res.   I Woods, Dense               U Unpaved 
    E Grass-Range, Short       J Range, Natural 
* - Generated for use by GRAPHIC method 
 
                       GRAPHICAL PEAK DISCHARGE METHOD            Version 2.00 
Data: Drainage Area        :  38 * Acres 
        Runoff Curve Number  :  78 * 
        Time of Concentration:  0.19 * Hours 
        Rainfall Type        :  II 
        Pond and Swamp Area  :  NONE 
========================================================================= 
| Storm Number         |   1  |   2  |   3  |   4  |   5  |   6  |   7  | 
|----------------------|------|------|------|------|------|------|------| 
| Frequency  (yrs)     |   1  |   2  |   5  |  10  |  25  |  50  |  100 | 
| 24-Hr Rainfall (in)  |  2.5 |  3.1 |   4  |   5  |  5.4 |  6.1 |   7  | 
| Ia/P Ratio           | 0.23 | 0.18 | 0.14 | 0.11 | 0.10 | 0.09 | 0.08 | 
|            Used      | 0.23 | 0.18 | 0.14 | 0.11 | 0.10 | 0.10 | 0.10 | 
| Runoff (in)          | 0.79 | 1.20 | 1.89 | 2.71 | 3.05 | 3.67 | 4.47 | 
| Unit Peak Discharge  |1.175 |1.209 |1.242 |1.264 |1.271 |1.275 |1.275 | 
|    (cfs/acre/in)     |      |      |      |      |      |      |      | 
| Pond and Swamp Factor| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 
|    0.0% Ponds Used   |      |      |      |      |      |      |      | 
|----------------------|------|------|------|------|------|------|------| 
| Peak Discharge (cfs) |   35 |   55 |   89 |  130 |  148 |  178 |  217 | 
========================================================================= 
* - Value(s) provided from TR-55 system routines 

Figure 2.8: Reker Meadows –Developed Conditions 
  (Source:  TR-55 Computer Printouts) 
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USE I STREAM 

Design Example No. 2: Commercial Development - Claytor Community Center 
 
Site data and the layout of the Claytor Community Center are shown in Figure 2.9. 
 
Figure 2.9 Claytor Community Center 

 

Hydrologic Data 

 Pre Post 

CN 57 83 

Base Data 
Location:  Easton, MD 
Site Area = Total Drainage Area (A) = 3.0 ac 
Impervious Area = 1.9 ac; I= 1.9/3.0 = 63.3% 
Rv = 0.05 + (63.3)(0.009) = 0.62 
Soils Type “B” 
Stream Use Designation I tc 0.42 hr 0.16 hr 
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Step 1.  Compute Water Quality Volume WQv 

 
 
Step 1a.  Compute Volumetric Runoff Coefficient (Rv) 
 

 Rv = 0.05 + (0.009) (I); I = 1.9 acres/3.0 acres = 63.3% 
            = 0.05 + (0.009) (63.3) = 0.62 
 
Step 1b.  Determine Rainfall Zone for WQv Formula 
  

Location 
 
Rainfall (P)  

Eastern Rainfall Zone 
 
1.0 inches  

Western Rainfall Zone 0.9 inches  
Minimum WQv (I ≤ 15%) 

 
0.2 inches  

 
Because this site is located in the Eastern Rainfall Zone, use the 1″ of rainfall to determine 
WQv. 
 
Step 1c.  Compute WQv 
 

WQv = [(1.0″)(Rv)(A)] 12 
        = [(1.0″)(0.62)(3.0ac)] 12×(43560ft2 acre) 
        = 6752 ft3 
 
Check Minimum: [(0.2″)(3.0 ac)] 12×(43560ft2 acre) = 2178 ft3 < 6752 ft3 
∴Use WQv=6752 ft3 

 
Step 2.  Compute Recharge Volume (Rev) 
 
 
   (percent volume method) 
 
 or 
 
   (percent area method) 
 
 
 
 

12
))()(( ARPWQ v

v =

))(( iv ASRe =

12
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v =
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Step 2a.  Determine Soil Specific Recharge Factor (S) Based on Hydrologic Soil Group 
  

HSG 
 

Soil Specific Recharge Factor (S)  
A 

 
0.38   

B 
 

0.26   
C 

 
0.13   

D 
 

0.06  
 
 Site is located within B soils, ∴ S = 0.26; Use 0.26 or 26% 
 
Step 2b.  Compute Recharge Using Percent Volume Method 
 
 Rev = [(S)(Rv)(A)] 12 
       = [(0.26)(0.62)(3.0 ac)] 12 ×(43560ft2 acre) 
       = 1,755.5 ft3 
 
Step 2c.  Compute Recharge Using Percent Area Method 
 
 Rev = (S)(Ai) 
       = (0.26)(1.9 ac) ×(43560ft2 acre) 
       = 21,518.6 ft2 
 
The Rev requirement may be met by: a) treating 1,755 ft3 using structural methods, b) treating 
21,518.6 ft2 using non-structural methods, or c) a combination of both (e.g., 580 ft3 
structurally and 14,200 ft2 non-structurally). 
 
Step 3.  Compute Channel Protection Volume (Cpv): 
 
Because this site is located on the Eastern Shore (see Fig. 2.4), Cpv is not required. 
 
Step 4.  Compute Overbank Flood Protection Volume (Qp): 
 
Step 4a.  Determine Appropriate Qp Requirement 
   

Location 
 
Type of Peak Control  

Eastern Shore 
 
2-year/2-year 

Western Shore 
 
10-year/10-year 
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Per attached TR-55 calculations (Figure 2.10 and 2.11) 
  

Condition 
 

CN tc 
 

Q 
1-year 

 
Q 

2-year 

 
Q 

10-year 

 
Q 

100-year  
 

 
 hours 

 
cfs 

 
cfs 

 
cfs 

 
cfs  

pre-developed 
 

57 0.42 
 

0.22 
 

0.58 
 

2.91 
 

6.75  
developed 

 
83 0.16 

 
5.08 

 
7.11 

 
13.97 

 
22.69 

 
Because this site is located on the Eastern Shore, two-year quantity peak control is required 
(Qp2). Per TR-55, Figure 6-1 (Page 6-2 in TR-55), for a Qin of 7.11 cfs, and an allowable Qout 
of 0.58 cfs, the Vs necessary for 2-year control is 0.24 ac-ft or 10,630 ft3, under a developed 
CN of 83. (See TR-55 Worksheet 6a, Page 6-5 of TR-55.)  Note that there is 3.4 inches of 
rainfall during this event, with 1.8 inches of runoff. 
 
Step 5.  Extreme Flood Volume (Qf): 
 
For this example, management of Qf is not required.  However, at final design the 100-year 
event must be conveyed safely through the stormwater management practice and to receiving 
waters. 
 
Table 2.4 Summary of General Design Information for Claytor Community Center 
  

Step 
 
Category 

 
Volume Required 
(cubic feet) 

 
Notes 

 
1 

 
Water Quality Volume 
(WQv) 

 
6,752 

 
 

 
2 

 
Recharge Volume (Rev) 

 
1,688 

 
this volume can be included 
within the WQv storage  

3 
 
Channel Protection 
Volume (Cpv) 

 
N/A 

 
not required on the Eastern 
Shore  

4 
 
Overbank Flood 
Protection Volume (Qp) 

 
10,630 

 
2-year, in this case 

 
5 

 
Extreme Flood Volume 
(Qf) 

 
N/A 

 
provide safe passage for the 
100-year event in final design 
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Figure 2.10: Claytor Community Center – Pre Developed Conditions 

                       RUNOFF CURVE NUMBER COMPUTATION            Version 2.00 
Project : CLAYTOR COMMUNITY CENTER               User: SRC      Date: 07-31-97 
County  : DORCHESTER           State: MD      Checked: ____     Date: ________ 
Subtitle: PRE-DEVELOPED 
------------------------------------------------------------------------------- 
                                                    Hydrologic Soil Group 
         COVER DESCRIPTION                      A        B        C        D 
                                                        Acres (CN) 
------------------------------------------------------------------------------- 
OTHER AGRICULTURAL LANDS 
Meadow -cont. grass (non grazed) ----           -   2.4(58)       -        -    
Woods                            good           -   0.6(55)       -        -    
Total Area (by Hydrologic Soil Group)                 3                        
                                                   ====                         
                TOTAL DRAINAGE AREA: 3 Acres         WEIGHTED CURVE NUMBER: 57* 
 

TIME OF CONCENTRATION AND TRAVEL TIME        Version 2.00 
------------------------------------------------------------------------------- 

Flow Type   2 year   Length   Slope  Surface   n   Area     Wp   Velocity  Time 
             rain     (ft)   (ft/ft)   code       (sq/ft)  (ft)  (ft/sec)  (hr) 
------------------------------------------------------------------------------- 
Sheet        3.4      150      0.015    F                                 0.358 
Shallow Concent'd     500      0.02     U                                 0.061 
                                                 Time of Concentration = 0.42* 
                                                                         ===== 
        --- Sheet Flow Surface Codes --- 
    A Smooth Surface           F Grass, Dense     --- Shallow Concentrated --- 
    B Fallow (No Res.)         G Grass, Burmuda   ---     Surface Codes    --- 
    C Cultivated < 20 % Res.   H Woods, Light               P Paved 
    D Cultivated > 20 % Res.   I Woods, Dense               U Unpaved 
    E Grass-Range, Short       J Range, Natural 
 
                       GRAPHICAL PEAK DISCHARGE METHOD            Version 2.00 
Data: Drainage Area        :  3 * Acres 
        Runoff Curve Number  :  57 * 
        Time of Concentration:  0.42 * Hours 
        Rainfall Type        :  II 
        Pond and Swamp Area  :  NONE 
========================================================================= 
| Storm Number         |   1  |   2  |   3  |   4  |   5  |   6  |   7  | 
|----------------------|------|------|------|------|------|------|------| 
| Frequency  (yrs)     |   1  |   2  |   5  |  10  |  25  |  50  |  100 | 
| 24-Hr Rainfall (in)  |  2.8 |  3.4 |  4.6 |  5.4 |  6.2 |  6.9 |  7.8 | 
| Ia/P Ratio           | 0.54 | 0.44 | 0.33 | 0.28 | 0.24 | 0.22 | 0.19 | 
|            Used      | 0.50 | 0.44 | 0.33 | 0.28 | 0.24 | 0.22 | 0.19 | 
| Runoff (in)          | 0.19 | 0.38 | 0.90 | 1.32 | 1.80 | 2.25 | 2.86 | 
| Unit Peak Discharge  |0.392 |0.511 |0.712 |0.769 |0.796 |0.814 |0.833 | 
|    (cfs/acre/in)     |      |      |      |      |      |      |      | 
| Pond and Swamp Factor| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 
|    0.0% Ponds Used   |      |      |      |      |      |      |      | 
|----------------------|------|------|------|------|------|------|------| 
| Peak Discharge (cfs) |    0 |    1 |    2 |    3 |    4 |    5 |    7 | 
========================================================================= 
* - Value(s) provided from TR-55 system routines 
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Figure 2.11: Claytor Community Center - Developed Conditions 
 

                       RUNOFF CURVE NUMBER COMPUTATION            Version 2.00 
Project : CLAYTOR COMMUNITY CENTER               User: SRC      Date: 07-31-97 
County  : DORCHESTER           State: MD      Checked: ____     Date: ________ 
Subtitle: POST-DEVELOPED 
------------------------------------------------------------------------------- 
                                                    Hydrologic Soil Group 
         COVER DESCRIPTION                      A        B        C        D 
                                                        Acres (CN) 
------------------------------------------------------------------------------- 
FULLY DEVELOPED URBAN AREAS (Veg Estab.) 
Open space (Lawns,parks etc.) 
  Good condition; grass cover > 75%             -   0.5(61)       -        -    
Impervious Areas 
  Paved parking lots, roofs, driveways          -   1.9(98)       -        -    
OTHER AGRICULTURAL LANDS 
Woods                            good           -   0.6(55)       -        -    
 
Total Area (by Hydrologic Soil Group)                 3                        
                                                   ====                         
                TOTAL DRAINAGE AREA: 3 Acres         WEIGHTED CURVE NUMBER: 83* 
 
                     TIME OF CONCENTRATION AND TRAVEL TIME        Version 2.00 
------------------------------------------------------------------------------- 
Flow Type   2 year   Length   Slope  Surface   n   Area     Wp   Velocity  Time 
             rain     (ft)   (ft/ft)   code       (sq/ft)  (ft)  (ft/sec)  (hr) 
------------------------------------------------------------------------------- 
Sheet        3.4      50       0.015    E                                 0.102 
Shallow Concent'd     600      0.02     P                                 0.058 
Open Channel          50                                           7.25   0.002 
                                                 Time of Concentration = 0.16* 
                                                                         ===== 
        --- Sheet Flow Surface Codes --- 
    A Smooth Surface           F Grass, Dense     --- Shallow Concentrated --- 
    B Fallow (No Res.)         G Grass, Burmuda   ---     Surface Codes    --- 
    C Cultivated < 20 % Res.   H Woods, Light               P Paved 
    D Cultivated > 20 % Res.   I Woods, Dense               U Unpaved 
    E Grass-Range, Short       J Range, Natural 
* - Generated for use by GRAPHIC method 

                       GRAPHICAL PEAK DISCHARGE METHOD            Version 2.00 
  Data: Drainage Area        :  3 * Acres 
        Runoff Curve Number  :  83 * 
        Time of Concentration:  0.16 * Hours 
        Rainfall Type        :  II 
        Pond and Swamp Area  :  NONE 
========================================================================= 
| Storm Number         |   1  |   2  |   3  |   4  |   5  |   6  |   7  | 
|----------------------|------|------|------|------|------|------|------| 
| Frequency  (yrs)     |   1  |   2  |   5  |  10  |  25  |  50  |  100 | 
| 24-Hr Rainfall (in)  |  2.8 |  3.4 |  4.6 |  5.4 |  6.2 |  6.9 |  7.8 | 
| Ia/P Ratio           | 0.15 | 0.12 | 0.09 | 0.08 | 0.07 | 0.06 | 0.05 | 
|            Used      | 0.15 | 0.12 | 0.10 | 0.10 | 0.10 | 0.10 | 0.10 | 
| Runoff (in)          | 1.29 | 1.77 | 2.81 | 3.54 | 4.28 | 4.93 | 5.79 | 
| Unit Peak Discharge  |1.322 |1.342 |1.357 |1.357 |1.357 |1.357 |1.357 | 
|    (cfs/acre/in)     |      |      |      |      |      |      |      | 
| Pond and Swamp Factor| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 
|    0.0% Ponds Used   |      |      |      |      |      |      |      | 
|----------------------|------|------|------|------|------|------|------| 
| Peak Discharge (cfs) |    5 |    7 |   11 |   14 |   17 |   20 |   24 | 
========================================================================= 
* - Value(s) provided from TR-55 system routines 
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Design Example No. 3: Multiple Drainage Areas – Pensyl Pointe 
 
Site data and the layout of the Pensyl Pointe subdivision are shown in Fig. 2-12. 
 
Step 1.  Compute WQv Volume 
 

 
 

Step 1a.  Compute Runoff Coefficient 
 

Drainage Area 1 
Rv = 0.05 + (0.009)(I); I = 2.25 acres  7.6 acres = 29.6% 
    = 0.05 + (0.009)(29.6) = 0.32 
 
Drainage Area 2 
Rv = 0.05 + (0.009)(I); I = 11.55 acres  30.4 acres = 38.0% 
    = 0.05 + (0.009)(38.0) = 0.39 
 or 
 
Total Site 
Rv = 0.05 + (0.009)(I); I = 13.8 acres  38.0 acres = 36.3% 
    = 0.05 + (0.009)(36.3) = 0.38 
 

Step 1b.  Determine Rainfall Zone for WQv Formula 
 

Location Formula 
Eastern Rainfall Zone 1.0 inches 
Western Rainfall Zone 0.9 inches 
Minimum WQv (I ≤ 15%) 0.2 inches  

 
Because this site is located in the Eastern Rainfall Zone and imperviousness exceeds 
15%, use 1.0” of rainfall to determine WQv. 

 
Step 1c.  Compute WQv 
 
 Drainage Area 1 
 WQv = [(1.0”)(Rv)(A)]/12 
         = [(1.0”)(0.32)(7.6 ac)]/12 
                  = 0.20ac-ft 
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Figure 2.12     Pensyl Pointe 
 

 
 

Hydrologic Data 
(Post-developed) 

 DA 1 DA 2 
CN 76 78 

Base Data 
Location:  Olney, MD 
Site Area = 38.0 ac 
Measured Site Impervious Area = 13.8 ac; I = 13.8/38 = 36.3% 
Soils Types: 60% “B”, 40% C 
Stream Use Designation – III, Zoning: Residential (½ acre lots) 
Drainage Area (DA) 1  
Area = 7.6 ac. 
Measured Impervious Area = 2.25 ac; I = 2.25/7.6 = 30.0% 
Drainage Area (DA) 2  
Area = 30.4 ac. 
Measured Impervious Area = 11.55 ac; I = 11.55/30.4 = 38.0% 

tc 0.15 0.19 

Drainage Area 2 

Drainage Area 1 
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Drainage Area 2 
 WQv = [(1.0”)(Rv)(A)]/12 
         = [(1.0”)(0.39)(30.4 ac)]/12 
         = 0.99 ac-ft 
 

or 
 

Total Site 
WQv = [(1.0”)(Rv)(A)]/12 
         = [(1.0”)(0.38)(38.0)]/12 
         = 1.20 ac-ft 

 
Step 2.  Compute Recharge Volume 
 
Step 2a.  Determine Recharge Equation Based on Hydrologic Soil Group 
 

HSG Soil Specific Recharge Factor (S) 
A 0.38 
B 0.26 
C 0.13 
D 0.06 

  
Assume imperviousness is located proportionally (60/40) in B and C soils and compute 
a composite S: 

  
Step 2b.  Compute Recharge Using Percent Volume Method  
  
 Drainage Area 1 
 Rev = [(S)(Rv)(A)] 12 
       = [(0.208)(0.32)(7.6 ac)]/12 
       = 0.04 ac-ft 
  
 Drainage Area 2 
 Rev = [(S)(Rv)(A)] 12 
       = [(0.208)(0.39)(30.4 ac)]/12 

      = 0.21 ac-ft 

( )( ) %8.20208.0
0.38

2.1513.08.2226.0 or
acres

acresacresS =××=
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 or 
 
 Total Site 
 Rev = [(S)(Rv)(A)] 12 
       = [(0.208)(0.38)(38.0 ac)]/12 

      = 0.25 ac-ft 
  

Step 2c.  Compute Recharge Using Percent Area Method 
 

Drainage Area 1 
Rev = (S)(Ai) 
      = (0.208)(2.25 ac) 
      = 0.47 acres 
 
Drainage Area 2 
Rev = (S)(Ai) 
      = (0.208)(11.55 ac) 
      = 2.40 acres 
 
or 
 
Total Site 
Rev = (S)(Ai) 
      = (0.208)(13.8 ac) 
      = 2.87 acres 
 

The Rev requirement may be met by: a) treating 0.25 ac-ft using structural methods, b) treating 
2.87 acres using non-structural methods, or c) a combination of both (e.g., 0.19 ac-ft 
structurally and 0.72 acres non-structurally). 
 
Step 3.  Compute Channel Protection Volume (Cpv): 
 
Step 3a. Select Cpv Sizing Rule 
 
For channel protection, provide 12 or 24 hours of extended detention time (T) for the one-year 
design storm event. 
 

Stream Use Designation Maximum Hours Allowable (T) 
Use I (general) 24 
Use II (tidal) N/A 

Use III (reproducing trout) 12 
Use IV (recreational trout) 12 
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Given that our stream is Use III, we will use a T of 12 hours for the one-year design storm 
event. 
 
Step 3b. Develop site hydrologic and TR-55 Input Parameters. 
 
 Per attached TR-55 calculations (see Figures 2.13 and 2.14) 
. 

Drainage Area CN tc Runoff (Qa), 
1 yr storm 

Discharge (Q) 
1 yr storm 

  hrs inches cfs 
1 76 0.15 0.76 7.40 
2 78 0.19 0.85 30.5 

 
Step 3c. Utilize MDE Method to Compute Storage Volume (Appendix D.11) 
 
Drainage Area 1 
 
Initial abstraction (Ia) for CN of 76 is 0.63: (TR-55) [Ia = (200/CN) – 2] 
 

Ia/P = (0.63)/2.6” = 0.24 
tc = 0.15 hours 

 
From Figure D.11.1, qu = 840 csm/in 
Knowing qu and T, find qo/qi from Figure D.11.2, “Detention Time Versus Discharge Ratios” 
 
Peak outflow discharge/peak inflow discharge (qo/qi) = 0.040 
 
With qo/qi , compute Vs/Vr ; for a Type II rainfall distribution, 
 

Vs/Vr = 0.683-1.43(qo/qi)+1.64(qo/qi)2-0.804(qo/qi)3  (App.D.11) 
Vs/Vr = 0.62 

 
Therefore Vs = 0.62(0.76”)(1’/12”)(7.6 ac) = 0.30 ac-ft 
 
Drainage Area 2 
 
Initial abstraction (Ia) for CN of 78 is 0.564: (TR-55) [Ia = (200/CN) – 2] 
 

Ia/P = (0.63)/2.6” = 0.22 
tc = 0.19 hours 

 
From Figure D.11.1, qu = 740 csm/in 
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Knowing qu and T, find qo/qi from Figure D.11.2, “Detention Time Versus Discharge Ratios” 
Peak outflow discharge/peak inflow discharge (qo/qi) = 0.050 
 
With qo/qi , compute Vs/Vr ; for a Type II rainfall distribution, 
 

Vs/Vr = 0.683-1.43(qo/qi)+1.64(qo/qi)2-0.804(qo/qi)3  (App. D.11) 
Vs/Vr = 0.61 

 
Therefore Vs = 0.61(0.85”)(1’/12”)(30.4 ac) = 1.31 ac-ft 
 
Step 3d.  Define the Cpv Release Rate 
 
Drainage Area 1 
 
 qi is known (7.4 cfs), therefore, 
 qo = (q0/qi) qi  = .040 (7.4 cfs) = 0.30 cfs 
 
Drainage Area 2 
 
 qi is known (30.5 cfs), therefore, 
 qo = (q0/qi) qi  = .050 (30.5 cfs) = 1.53 cfs 
 
Step 4.  Compute Overbank Flood Protection Volume (Qp): 
 
Step 4a.  Determine Appropriate Qp Requirement 
   

Location Type of Peak Control 
Eastern Shore 2-year/2-year 
All Other Areas 10-year/10-year * 
*Varies according to local approval authority. 

 
Because the site is located on the Western Shore, ten-year peak management for 
quantity control may be required.  For the purpose of this example, the local approval 
authority has not required the ten-year peak management requirement. 

 
Step 5.  Extreme Flood Volume (Qf) 
 
For this example, management of Qf is not required.  However, at final design the 100-year 
event must be conveyed safely through any stormwater management practices.  Based on field 
observation, downstream conveyance may require analysis for passing the 100-year event 
through existing infrastructure. 
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Table 2.5 Summary of General Storage Requirements for Pensyl Pointe 
 
No. Category Volume Required 

Drainage Area 1  Drainage Area 2 
Notes 

1 Water Quality Volume 
(WQv) 

0.20 ac-ft 0.99 ac-ft  

2 Recharge Volume 
(Rev) 

0.04 ac-ft 0.21 ac-ft this volume is 
included within the 
WQv storage 

3 Channel Protection 
Volume (Cpv) 

0.30 ac-ft 1.31 ac-ft release rates are 0.30 
and 1.53 cfs, 
respectively. 

4 Overbank Flood 
Protection Storage 
Volume (Qp) 

N/A N/A 10-year peak 
management has been 
waived. 

5 Extreme Flood Volume 
(Qf) 

N/A N/A provide safe passage 
for the 100-year event 
in final design. 
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Figure 2.13: Pensyl Pointe, Drainage Area 1 – Post Developed Conditions 
 
 
 

RUNOFF CURVE NUMBER COMPUTATION            Version 2.00 
 

Project : Pensyl Pointe                        User: SRC      Date: 08-31-98 
County  : Montgomery           State: MD      Checked: ____     Date: ________ 
Subtitle: Design Example 3 
Subarea : DRAINAGE AREA 1 
------------------------------------------------------------------------------- 
                                                    Hydrologic Soil Group 
         COVER DESCRIPTION                      A        B        C        D 
                                                        Acres (CN) 
------------------------------------------------------------------------------- 
FULLY DEVELOPED URBAN AREAS (Veg Estab.) 
Open space (Lawns,parks etc.) 
  Good condition; grass cover > 75%             -    2.60(61) 1.04(74)     -    
 
Impervious Areas 
  Paved parking lots, roofs, driveways          -    1.35(98) 0.90(98)     -    
 
 
OTHER AGRICULTURAL LANDS 
Woods                            good           -      -      1.71(70)     -    
 
Total Area (by Hydrologic Soil Group)                3.95     3.65               
                                                     ====     ====                
------------------------------------------------------------------------------- 
SUBAREA: DA 1   TOTAL DRAINAGE AREA: 7.6 Acres       WEIGHTED CURVE NUMBER: 76  
------------------------------------------------------------------------------- 
GRAPHICAL PEAK DISCHARGE METHOD            Version 2.00 
 
 
Project : Comstock Pointe                        User: SRC      Date: 08-31-98 
County  : Montgomery           State: MD      Checked: ____     Date: ________ 
Subtitle: Design Example 3 
 
  Data: Drainage Area        :  7.6 * Acres 
        Runoff Curve Number  :  76 * 
        Time of Concentration:  0.15   Hours 
        Rainfall Type        :  II 
        Pond and Swamp Area  :  NONE 
========================================================================= 
| Storm Number         |   1  |   2  |   3  |   4  |   5  |   6  |   7  | 
|----------------------|------|------|------|------|------|------|------| 
| Frequency  (yrs)     |   1  |   2  |   5  |  10  |  25  |  50  |  100 | 
| 24-Hr Rainfall (in)  |  2.6 |  3.2 |  4.2 |  5.1 |  5.6 |  6.3 |  7.2 | 
| Ia/P Ratio           | 0.24 | 0.20 | 0.15 | 0.12 | 0.11 | 0.10 | 0.09 | 
|            Used      | 0.24 | 0.20 | 0.15 | 0.12 | 0.11 | 0.10 | 0.10 | 
| Runoff (in)          | 0.76 | 1.15 | 1.89 | 2.62 | 3.04 | 3.64 | 4.44 | 
| Unit Peak Discharge  |1.281 |1.315 |1.351 |1.371 |1.379 |1.388 |1.388 | 
|    (cfs/acre/in)     |      |      |      |      |      |      |      | 
| Pond and Swamp Factor| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 
|    0.0% Ponds Used   |      |      |      |      |      |      |      | 
|----------------------|------|------|------|------|------|------|------| 
| Peak Discharge (cfs) |    7 |   12 |   19 |   27 |   32 |   38 |   47 | 
========================================================================= 

0010470



Chapter 2.  Unified Stormwater Sizing Criteria .................................Design Examples 
 
 

 2.36 

Figure 2.14: Pensyl Pointe, Drainage Area 2 – Post Developed Conditions

RUNOFF CURVE NUMBER COMPUTATION            Version 2.00 
 

Project : Pensyl Pointe                        User: SRC      Date: 08-31-98 
County  : Montgomery           State: MD      Checked: ____     Date: ________ 
Subtitle: Design Example 3 
Subarea : DRAINAGE AREA 2 
------------------------------------------------------------------------------- 
                                                    Hydrologic Soil Group 
         COVER DESCRIPTION                      A        B        C        D 
                                                        Acres (CN) 
------------------------------------------------------------------------------- 
FULLY DEVELOPED URBAN AREAS (Veg Estab.) 
Open space (Lawns,parks etc.) 
  Good condition; grass cover > 75%             -     10.4(61) 4.16(74)    -    
 
Impervious Areas 
  Paved parking lots, roofs, driveways          -     6.63(98) 4.92(98)    -    
 
 
OTHER AGRICULTURAL LANDS 
Woods                            good           -           -  4.29(70)    -    
 
 
 
Total Area (by Hydrologic Soil Group)                 17.0     13.3               
                                                      ====     ====                
------------------------------------------------------------------------------- 
SUBAREA: DA 2   TOTAL DRAINAGE AREA: 30.4 Acres      WEIGHTED CURVE NUMBER: 78  

 
GRAPHICAL PEAK DISCHARGE METHOD            Version 2.00 
  
  Data: Drainage Area        :  30.4   Acres 
        Runoff Curve Number  :  78   
        Time of Concentration:  0.19   Hours 
        Rainfall Type        :  II 
        Pond and Swamp Area  :  NONE 
========================================================================= 
| Storm Number         |   1  |   2  |   3  |   4  |   5  |   6  |   7  | 
|----------------------|------|------|------|------|------|------|------| 
| Frequency  (yrs)     |   1  |   2  |   5  |  10  |  25  |  50  |  100 | 
| 24-Hr Rainfall (in)  |  2.6 |  3.2 |  4.2 |  5.1 |  5.6 |  6.3 |  7.2 | 
| Ia/P Ratio           | 0.22 | 0.18 | 0.13 | 0.11 | 0.10 | 0.09 | 0.08 | 
|            Used      | 0.22 | 0.18 | 0.13 | 0.11 | 0.10 | 0.10 | 0.10 | 
| Runoff (in)          | 0.85 | 1.27 | 2.05 | 2.80 | 3.23 | 3.85 | 4.66 | 
| Unit Peak Discharge  |1.182 |1.214 |1.247 |1.266 |1.274 |1.275 |1.275 | 
|    (cfs/acre/in)     |      |      |      |      |      |      |      | 
| Pond and Swamp Factor| 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 1.00 | 
|    0.0% Ponds Used   |      |      |      |      |      |      |      | 
|----------------------|------|------|------|------|------|------|------| 
| Peak Discharge (cfs) |   31 |   47 |   78 |  108 |  125 |  149 |  180 | 
========================================================================= 
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Section 2.7 Acceptable Urban BMP Options 
 
This section sets forth six acceptable groups of BMPs that can be used to meet the water 
quality and/or groundwater recharge volume criteria. 
 
2.7.1 Urban BMP Groups 
 
The dozens of different BMP designs currently used in the State of Maryland are assigned into 
six general categories for stormwater quality control (WQv and/or Rev):   
 

BMP Group 1   stormwater ponds 
BMP Group 2   stormwater wetlands 
BMP Group 3   infiltration practices 
BMP Group 4   filtering practices 
BMP Group 5   open channel practices 
BMP Group 6   non-structural practices  

 
Within each BMP group, detailed performance criteria are presented that govern feasibility, 
conveyance, pretreatment, treatment, environmental/landscaping and maintenance requirements 
(see Chapter 3). 
 
To be considered an effective BMP for stand-alone treatment of WQv, a design shall be capable 
of:   
 

1. capturing and treating the required water quality volume (WQv), 
2. removing 80% of the TSS, 
3. removing 40% of the TP, and 
4. having an acceptable longevity rate in the field. 

 
A combination of structural and/or non-structural BMPs are normally required at most 
development sites to meet all five stormwater sizing criteria.  Documentation of the capability 
of the BMPs to remove TSS is provided in Appendix D.5.  Guidance on selecting the most 
appropriate combination of BMPs is provided in Chapter 4. 

 
BMP Group 1.  Stormwater Ponds 
 
Practices that have a combination of a permanent pool, extended detention or shallow wetland 
equivalent to the entire WQv  include: 
 

P-1 micropool extended detention pond   
P-2 wet pond      
P-3 wet extended detention pond   
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P-4 multiple pond system    
P-5 pocket pond  

 
BMP Group 2. Stormwater Wetlands 
 
Practices that include significant shallow wetland areas to treat urban stormwater but often may 
also incorporate small permanent pools and/or extended detention storage to achieve the full 
WQv  include:  
 

W-1 shallow wetland      
W-2 ED shallow wetland     
W-3 pond/wetland system    
W-4 pocket wetland 

  
BMP Group 3.  Infiltration Practices 
 
Practices that capture and temporarily store the WQv before allowing it to infiltrate into the soil 
over a two day period include: 
 

I-1 infiltration trench      
I-2 infiltration basin      

 
BMP Group 4.  Filtering Practices 
 
Practices that capture and temporarily store the WQv and pass it through a filter bed of sand, 
organic matter, soil or other media are considered to be filtering practices. Filtered runoff may 
be collected and returned to the conveyance system. Design variants include: 
 

F-1 surface sand filter     
F-2 underground sand filter    
F-3 perimeter sand filter     
F-4 organic filter       
F-5 pocket sand filter     
F-6 bioretention* 

 
* may also be used for infiltration.  
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BMP Group 5.  Open Channel Practices 
 

Vegetated open channels that are explicitly designed to capture and treat the full WQv within 
dry or wet cells formed by checkdams or other means include:  
 

O-1 dry swale       
O-2 wet swale 

 
BMP Group 6.  Non-structural BMPs  
 
Non-structural BMPs are increasingly recognized as a critical feature of stormwater BMP 
plans, particularly with respect to site design.  In most cases, non-structural BMPs shall be 
combined with structural BMPs to meet all stormwater requirements.  The key benefit of non-
structural BMPs is that they can reduce the generation of stormwater from the site; thereby 
reducing the size and cost of structural BMPs.  In addition, they can provide partial removal of 
many pollutants.  The non-structural BMPs have been classified into seven broad categories.  
To promote greater use of non-structural BMPs, a series of credits and incentives are provided 
for developments that use these progressive site planning techniques in Chapter 5. 
 

natural area conservation 
disconnection of rooftop runoff 
disconnection of non-rooftop impervious area 
sheet flow to buffers 
open channel use 
environmentally sensitive development 
impervious cover reduction 
 

2.7.2 Structural BMPs that do not fully meet the WQv Requirement 
 
Many current and future stormwater management structures may not meet the performance 
criteria specified in Section 1.2 above to qualify to be used as “stand-alone” practices for full 
WQv treatment.  Reasons for this include poor longevity, poor performance, inability to 
decrease TSS by 80% and TP by 40%, or inadequate testing.  Some of these practices include:   
 

catch basin inserts 
dry extended detention ponds 
water quality inlets and oil/grit separators 
hydro-dynamic structures 
filter strips 
grass channels 
street sweeping 
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deep sump catch basins  
dry wells 
on-line storage in the storm drain network  

 
In some cases, these practices are appropriately used for pretreatment, to meet recharge 
volume (Rev) requirements, as part of an overall BMP system, or may be applied in 
redevelopment situations on a case-by-case basis where other practices are not feasible. 
 
New structural BMP designs are continually being developed, including many proprietary 
designs. All current and future structural practice design variants should fit in one of the six 
BMP groups referenced above if the intent is to use them independently to treat the full WQv.  
Current or new BMP design variants cannot be accepted for inclusion on the list until 
independent pollutant removal performance and monitoring data determine that they can meet 
the 80% TSS and 40% TP removal targets and that the new BMPs conform with local and/or 
State criteria for treatment, maintenance, and environmental impact. 
 
Section 2.8 Designation of Stormwater Hotspots 
 
A stormwater hotspot is defined as a land use or activity that generates higher concentrations of 
hydrocarbons, trace metals or toxicants than are found in typical stormwater runoff, based on 
monitoring studies.  Table 2.6 provides a list of designated hotspots for the State of Maryland. 
If a site is designated as a hotspot, it has important implications for how stormwater is 
managed. First and foremost, untreated stormwater runoff from hotspots cannot be allowed to 
infiltrate into groundwater where it may contaminate water supplies.  Therefore, the Rev 
requirement is NOT applied to development sites that fit into the hotspot category (the entire 
WQv must still be treated). Second, a greater level of stormwater treatment is needed at hotspot 
sites to prevent pollutant washoff after construction. This typically involves preparing and 
implementing a stormwater pollution prevention plan that involves a series of operational 
practices at the site that reduces the generation of pollutants by preventing contact with rainfall.  
 
Under EPA’s NPDES stormwater program, some industrial sites are required to prepare and 
implement a stormwater pollution prevention plan.  A list of industrial categories that are 
subject to the pollution prevention requirement can be found in Appendix D.6.  In addition, 
Maryland’s requirements for preparing and implementing a stormwater pollution prevention 
plan are also described in the general discharge permit provided in the same Appendix.  The 
stormwater pollution prevention plan requirement applies to both existing and new industrial 
sites.  
 
In addition, if a site falls into a "hotspot" category outlined in Table 2.6, a pollution prevention 
plan may also be required by the appropriate reviewing authority. Golf courses and 
commercial nurseries may also be required to implement a plan by the appropriate approval 
authority. 
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Table 2.6 Classification of Stormwater Hotspots 

 
 
The following land uses and activities are deemed stormwater hotspots: 
 

vehicle salvage yards and recycling facilities* 
vehicle service and maintenance facilities 
vehicle and equipment cleaning facilities* 
fleet storage areas (bus, truck, etc.)* 
industrial sites (for SIC codes outlined in Appendix D.6) 
marinas (service and maintenance)* 
outdoor liquid container storage 
outdoor loading/unloading facilities 
public works storage areas 
facilities that generate or store hazardous materials* 
commercial container nursery 
other land uses and activities as designated by an appropriate review authority 

 
* stormwater pollution prevention plan implementation is required for these land uses or 
activities under the EPA NPDES stormwater program (see Appendix D.6). 

 
The following land uses and activities are not normally considered hotspots: 
 

residential streets and rural highways  
residential development 
institutional development 
commercial and office developments 
non-industrial rooftops 
pervious areas, except golf courses and nurseries [which may need an Integrated Pest 
Management Plan (IPM)]. 

 
While large highways [average daily traffic volume (ADT) greater than 30,000] and retail 
gasoline outlet facilities are not designated as stormwater hotspots, it is important to ensure that 
highway and retail gasoline outlet stormwater management plans adequately protect 
groundwater. 
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3.0 Performance Criteria for Urban BMP Design 
   
This chapter outlines performance criteria for five groups of structural water quality 
stormwater BMPs that include ponds, wetlands, infiltration practices, filtering systems and 
open channels. 
 
Each set of BMP performance criteria, in turn, is based on six factors: 
 
 General Feasibility  
 Conveyance 
 Pretreatment 
 Treatment/Geometry 
 Environmental/Landscaping 
 Maintenance 

 
One significant caveat applies to all performance criteria.  The criteria represent a set of 
conditions that ensure an effective and durable BMP.  In this chapter, Mandatory performance 
criteria are distinguished from suggested design criteria (the former is required at all sites in 
Maryland, while the latter are only recommended for most sites and conditions). Thus, in the 
text, mandatory performance criteria are indicated by italics, whereas suggested design criteria 
are shown in normal typeface. 
 
IMPORTANT NOTES: 
 
1) Any stormwater management BMP that uses an embankment for impounding water is 

required to follow the latest version of the NRCS-MD 378 Pond Code Standards And 
Specifications For Small Pond Design (Appendix B.1) and obtain approval from the 
local Soil Conservation District (SCD) or appropriate review authority. 

 
2) In USE III watersheds, temperature increases caused by development are a primary 

impact to the quality of receiving waters.  Stormwater BMPs may contribute to this 
problem.  Therefore, to minimize temperature increases caused by new development in 
USE III watersheds, stormwater BMP designs should: 
a) Minimize permanent pools, 
b) Limit extended detention times for Cpv to 12 hours (see Appendix D.11), 
c) Provide shading for pools and channels, 
d) Maintain existing forested buffers, and 
e) Bypass available baseflow and/or springflow. 
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Section 3.1 Stormwater Ponds 
 

Definition: Practices that have a permanent pool, or a combination of extended detention or 
shallow wetland with a permanent pool equivalent to the entire WQv. Design variants include: 
  
 P-1 micropool extended detention pond   (Figure 3.1) 
 P-2 wet pond     (Figure 3.2) 
 P-3 wet extended detention pond   (Figure 3.3) 
 P-4 multiple pond system    (Figure 3.4) 
 P-5 pocket pond      (Figure 3.5) 

 
The term "pocket" refers to a pond or wetland that has such a small contributing drainage area 
that little or no baseflow is available to sustain water elevations during dry weather. Instead, 
water elevations are heavily influenced and, in some cases, maintained by a locally high water 
table.  
 
Dry extended detention ponds that have no permanent pool are not considered an acceptable 
option for meeting WQv. 
 
Stormwater ponds may also provide storage for the Cpv, Qp and/or Qf above the WQv storage 
elevation. 

 
 
IMPORTANT NOTE: Any stormwater management BMP that uses an embankment for 
impounding water is required to follow the latest version of the NRCS-MD 378 Pond Code 
Standards And Specifications For Small Pond Design (Appendix B.1) and obtain approval from 
the local Soil Conservation District (SCD) or appropriate review authority. 
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P-1 Figure 3.1 Example of “Micropool” Extended Detention Pond P-1 
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A micropool is provided in an extended detention pond to prevent resuspension of previously 
settled sediments and prevent clogging of the low flow orifice. 
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P-2 Figure 3.2 Example of Wet Pond P-2 

 

 
 
A wet pond provides all of water quality volume storage in a permanent pool. 
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P-3 Figure 3.3 Example of Wet Extended Detention Pond P-3 

 

 
 

 
The wet ED pond provides water quality storage through a combination of permanent pool 
and extended detention storage. 
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P-4 Figure 3.4 Example of Multiple Pond System P-4 
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Multiple pond systems provide WQv storage in two or more cells that create longer pollutant 
removal pathways. 
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P-5 Figure 3.5 Example of Pocket Pond P-5 
 

  

 
A high water table or groundwater interception maintains permanent pool level in a pocket 
pond.  However, excavation to groundwater interception should be avoided where the land 
uses draining to the pond may contaminate drinking water supplies. 
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3.1.1 Pond Feasibility Criteria 
 
Stormwater ponds shall have a minimum contributing drainage area of ten acres or more (25 
or more are preferred), unless groundwater is confirmed as the primary water source (e.g., 
pocket pond). 
 
Stormwater ponds cannot be located within jurisdictional waters, including wetlands, without 
obtaining a Section 404 permit under the Clean Water Act and a State of Maryland wetlands 
and waterway permit (See Chapter 4, Section 4.6.). 
 
Stormwater ponds located within USE III watersheds shall require a small pond review and 
approval from the MDE Dam Safety Division.  
 
The use of stormwater ponds on coldwater streams capable of supporting trout (Use III and IV) 
may be prohibited.  Stormwater ponds located in Use III and IV watersheds should be designed 
to significantly reduce and/or eliminate thermal impacts (See Chapter 4, Section 4.1). 
 
The design and construction of stormwater management ponds are required to follow the latest 
version of the NRCS-MD 378 Pond Code Standards and Specifications for Small Pond Design 
(Appendix B.1) and obtain approval from the local Soil Conservation District (SCD) or 
appropriate review authority. 
 
Pages 1 and 2 of the NRCS-MD 378 Pond Code Standards and Specifications for Small Pond 
Design (MD-378) describe the conditions for exemption from formal review by the local SCD. 
While not required to meet all conditions of MD-378, facilities that are exempt shall be 
approved by the appropriate authority and conform to the following minimum design and 
construction criteria: 
 

1) design for a stable outfall using the ten year design storm (or two year design storm if 
the pond is an off-line structure providing WQv storage only). 

 
2) dams shall meet class A dam safety hazard classification, 

 
3) principal spillway/riser shall provide anti-floatation, anti-vortex, and trash-rack 

designs. 
 

4) one (1) foot of freeboard shall be provided above the design high water for the 10 year 
storm. 

 
5) material and construction specifications for the principal spillway shall be in 

accordance with MD 378 code. 
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6) material and construction specifications for the embankment shall be in accordance with 

MD 378 code, except that fill material for the embankment shall conform to Unified Soil 
Classification GC, SC, SM, MH, ML, CH, or CL, and no cutoff trench is required. 

 
7) woody vegetation is prohibited on the embankment. 

 
A pond structure requires review and approval by the MDE Dam Safety Division if any of the 
following conditions apply: 
 

a) the proposed embankment is twenty feet or greater in height from the upstream toe to 
the top of dam, or 

 
b) the contributing drainage area is a square mile (640 acres) or greater, or  

 
c) the structure is classified as “high” or “intermediate” hazard, according to the MD 

Dam Safety Manual, or 
 
d) the proposed pond is in USE III waters. 

 
3.1.2 Pond Conveyance Criteria 
 
When reinforced concrete pipe is used for the principal spillway to increase its longevity, “O-
ring” gaskets (ASTM C-361) should be used to create watertight joints and should be inspected 
during installation. 
 
Inlet Protection 
 
Inlet pipes to the pond should not be fully submerged at normal pool elevations. 
 
A forebay shall be provided at each inlet, unless the inlet provides less than 10% of the total 
design storm inflow to the pond. 
 
Adequate Outfall Protection 
 
Flared pipe sections that discharge at or near the stream invert or into a step-pool arrangement 
should be used at the spillway outlet. 
 
The channel immediately below the pond outfall shall be modified to prevent erosion and 
conform to natural dimensions in the shortest possible distance, typically by use of large rip-
rap placed over filter cloth.  
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A stilling basin or other outlet protection should be used to reduce flow velocities from the 
principal spillway to non-erosive velocities (see Appendix D.12 for critical non-erosive 
velocities for grass and soil). 
 
If a pond daylights to a channel with dry weather flow, care should be taken to minimize tree 
clearing along the downstream channel and to reestablish a forested riparian zone in the 
shortest possible distance. Excessive use of rip-rap should be avoided to reduce stream 
warming. 
 
Pond Liners 
 
When a pond is located in karst topography, gravelly sands or fractured bedrock, a liner may 
be needed to sustain a permanent pool of water.  If geotechnical tests confirm the need for a 
liner, acceptable options include: (a) 6 to 12 inches of clay soil (minimum 15% passing the 
#200 sieve and a maximum permeability of 1 x 10-5 cm/sec), (b) a 30 mil poly-liner, (c) 
bentonite, (d) use of chemical additives (see NRCS Agricultural Handbook No. 387, dated 
1971, Engineering Field Manual), or (e) other suitable materials approved by the appropriate 
review authority. 
 
3.1.3 Pond Pretreatment Criteria 
 
Sediment Forebay 
 
Each pond shall have a sediment forebay or equivalent upstream pretreatment. The forebay 
shall consist of a separate cell, formed by an acceptable barrier.  
 
The forebay shall be sized to contain 0.1 inches per impervious acre of contributing drainage.  
The forebay storage volume counts toward the total WQv requirement. Exit velocities from the 
forebay shall be non-erosive.  
 
Direct maintenance access for appropriate equipment shall be provided to the forebay. 
 
The bottom of the forebay may be hardened (e.g., using concrete, paver blocks, etc.) to make 
sediment removal easier.  
 
A fixed vertical sediment depth marker should be installed in the forebay to measure sediment 
deposition over time. 
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3.1.4 Pond Treatment Criteria 
 
Minimum Water Quality Volume (WQv) 
 
Ponds shall be designed to capture and treat the computed WQv through any combination of 
permanent pool, extended detention (ED) or wetland.  If treated separately, the Rev may be 
subtracted from the WQv for pond design. 
 
It is generally desirable to provide water quality treatment off-line when topography, head and 
space permit (e.g., apart from stormwater quantity storage). 
 
Water quality storage can be provided in multiple cells.  Performance is enhanced when 
multiple treatment pathways are provided by using multiple cells, longer flowpaths, high 
surface area to volume ratios, complex microtopography, and/or redundant treatment methods 
(combinations of pool, ED, and wetland). 
 
If ED is provided in a pond, storage for WQv and Cpv shall be computed and routed separately 
(e.g., the WQv requirement cannot be met simply by providing Cpv storage for the one-year 
storm). 
 
Minimum Pond Geometry 
 
Flowpaths from inflow points to outlets shall be maximized.  Flowpaths of 1.5:1 (length 
relative to width) and irregular shapes are recommended. 
 
3.1.5 Pond Landscaping Criteria 
 
Pond Benches 
 
The perimeter of all deep permanent pool areas (four feet or greater in depth) shall be 
surrounded by two benches with a combined minimum width of 15 feet:  
 

 A safety bench that extends outward from the normal water edge to the toe of the pond 
side slope. The maximum slope of the safety bench shall be 6%.   

 
 An aquatic bench that extends inward from the normal shoreline and has a maximum 

depth of eighteen inches below the normal pool water surface elevation.  An aquatic 
bench is not required in forebays. 
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Landscaping Plan 
 
A landscaping plan for a stormwater pond and its buffer shall be prepared to indicate how 
aquatic and terrestrial areas will be vegetatively stabilized and established.  Landscaping 
guidance for stormwater ponds is provided in Appendix A. 
 
Wherever possible, wetland plants should be encouraged in a pond design, either along the 
aquatic bench (fringe wetlands), the safety bench and side slopes (emergent wetlands) or within 
shallow areas of the pool itself. 
 
The best elevations for establishing wetland plants, either through transplantation or volunteer 
colonization, are within six inches (plus or minus) of the normal pool.   
 
The soils of a pond buffer are often severely compacted during the construction process to 
ensure stability.  The density of these compacted soils is so great that it effectively prevents 
root penetration, and therefore, may lead to premature mortality or loss of vigor.  
Consequently, it is advisable to excavate large and deep holes around the proposed planting 
sites, and backfill these with uncompacted topsoil.  
 
As a rule of thumb, planting holes should be at least six inches larger than the diameter of the 
rootball (of balled and burlap stock), and three inches wider for container grown stock.  This 
practice should enable the stock to develop unconfined root systems.  Avoid species that 
require full shade, are susceptible to winterkill, or are prone to wind damage.  Extra mulching 
around the base of the tree or shrub is strongly recommended as a means of conserving 
moisture and suppressing weeds.  
 
Pond Buffers and Setbacks 
 
A pond buffer should be provided that extends 25 feet outward from the maximum water 
surface elevation of the pond.  The pond buffer should be contiguous with other buffer areas 
that are required by existing regulations (e.g., stream buffers).  An additional setback may be 
provided to permanent structures.  
 
Existing trees should be preserved in the buffer area during construction.  It is desirable to 
locate forest conservation areas adjacent to ponds. To discourage resident geese populations, 
the buffer can be planted with trees, shrubs and native ground covers. 
 
Woody vegetation may not be planted on nor allowed to grow within 15 feet of the toe of the 
embankment and 25 feet of the principal spillway structure. 
 
Annual mowing of the pond buffer is only required along maintenance rights-of-way and the 
embankment.  The remaining buffer can be managed as a meadow (mowing every other year) 
or forest.  

0010490



Chapter 3.  Performance Criteria for Urban BMP Design ....................... Stormwater Ponds 

 
 3.13 

  
3.1.6 Pond Maintenance Criteria 
 
Maintenance Measures 
 
Maintenance responsibility for a pond and its buffer shall be vested with a responsible party by 
means of a legally binding and enforceable maintenance agreement that is executed as a 
condition of plan approval or local permitting processes. 
 
The principal spillway shall be equipped with a trash rack that provides access for 
maintenance. 
 
Sediment removal in the forebay shall occur when 50% of the total forebay capacity has been 
lost.  
 
Sediments excavated from stormwater ponds that do not receive runoff from designated 
hotspots are not considered toxic or hazardous material and can be safely disposed by either 
land application or land filling.  Sediment testing may be required prior to sediment disposal 
when a hotspot land use is present.  
 
Sediment removed from stormwater ponds should be disposed of according to current erosion 
and sediment control regulations. 
 
Maintenance Access 
 
A maintenance right-of-way or easement shall extend to a pond from a public or private road.  
 
Maintenance access should be at least 12 feet wide; have a maximum slope of no more than 
15%; and be appropriately stabilized to withstand maintenance equipment and vehicles. 
 
The maintenance access should extend to the forebay, safety bench, riser, and outlet and be 
designed to allow vehicles to turn around. 
 
Non-clogging Low Flow Orifice 
 
The low flow orifice shall have a minimum diameter of 3 inches and shall be adequately 
protected from clogging by an acceptable external trash rack.  Two examples of approved 
external trash racks are provided in Detail No. 1 and 2 of Appendix D.8.  The low flow orifice 
diameter may be reduced to one inch if an internal orifice is used (e.g., an over-perforated 
vertical standpipe that is protected by hardware cloth and a stone filtering jacket).  A schematic 
design of an acceptable internal orifice protection design is provided in Detail No. 3 of 
Appendix D.8. 
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The preferred method is a submerged reverse-slope pipe that extends downward from the riser 
to an inflow point one foot below the normal pool elevation.  
 
Alternative methods are to employ a broad crested rectangular, V-notch, or proportional weir, 
protected by a half-round corrugated metal pipe (CMP) or similar device that extends at least 
12 inches below the normal pool.  (See Detail No. 7 of Appendix D.8.) 
 
The use of horizontal perforated pipe protected by geotextile and gravel is not recommended.  
 
Vertical pipes may be used as an alternative if a permanent pool is present. 
 
Riser 
 
The riser shall be located within the embankment for maintenance access, safety and 
aesthetics. 
 
Access to the riser is to be provided by lockable manhole covers and manhole steps within easy 
reach of valves and other controls. Riser openings should be fenced with pipe or rebar to 
prevent trash accumulation.  
 
Pond Drain 
 
Each pond shall have a drain pipe that can completely or partially drain the pond within 24 
hours. This requirement is waived for the Lower Eastern Shore where positive drainage is 
difficult to achieve due to very low relief.  
 
Care should be exercised during pond drawdowns to prevent downstream discharge of 
sediments or anoxic water and slope instability caused by rapid drawdown. 
 
The approving jurisdiction shall be notified before draining a pond. 
 
Valves 
 
The pond drain shall be equipped with an adjustable valve (typically a handwheel activated 
knife or gate valve).  
 
The pond drain should be sized one pipe size greater than the calculated design diameter. 
 
Valve controls shall be located inside of the riser at a point where they (a) will not normally be 
inundated and (b) can be operated in a safe manner. 
 
To prevent vandalism, the handwheel should be chained to a ringbolt, manhole step or other 
fixed object. 
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Safety Features 
 
Fencing of ponds is not generally desirable but may be required by the local review authority.  
A preferred method is to manage the contours of the pond to eliminate dropoffs and other 
safety hazards. 
 
Internal side slopes to the pond should not exceed 3:1 (h:v) and should terminate on a safety  
bench. Both the safety bench and the aquatic bench may be landscaped to prevent access to the 
pool.  The bench requirement may be waived if slopes are 4:1 or gentler. 
 
Riser openings shall not permit unauthorized access. Riser tops that are four feet or greater 
above the ground shall include railings for safety. Endwalls above pipe outfalls greater than 48 
inches in diameter shall be fenced to prevent injury. 
 
Warning signs prohibiting swimming and skating should be posted. 
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Section 3.2 Stormwater Wetlands 

 
 
IMPORTANT NOTES: 
 
1) Except for specific minimum contributing drainage area and the use of these practices in 

coldwater streams (USE III AND IV), all of the pond performance criteria presented in 
section 3.1 also apply to the design of stormwater wetlands.  Additional criteria that 
govern the geometry and establishment of created wetlands are presented in this section. 

 
2) Any stormwater management BMP that uses an embankment for impounding water is 

required to follow the latest version of the NRCS-MD 378 Pond Code Standards And 
Specifications For Small Pond Design (Appendix B.1) and obtain approval from the local 
SCD or appropriate review authority.  

 
Definition: Practices that create shallow wetland areas to treat urban stormwater and often 
incorporate small permanent pools and/or extended detention storage to achieve the full 
WQv.  Design variants include:  
 

 W-1 shallow wetland     (Figure 3.6) 
 W-2 ED shallow wetland    (Figure 3.7) 
 W-3 pond/wetland system    (Figure 3.8) 
 W-4 pocket wetland    (Figure 3.9) 

 
Stormwater wetlands may also provide Cpv and Qp storage above the WQv storage. 
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W-1 Figure 3.6 Example of Shallow Wetland W-1 

 

 
 

 
Shallow wetlands provide WQv in a shallow pool that has a large surface area. 
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W-2 Figure 3.7 Example of Extended Detention Shallow Wetland W-2 
 

 

 
ED shallow wetlands provide water quality storage by a combination of shallow wetland 
pool and extended detention storage. 
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W-3 Figure 3.8 Example of Pond/Wetland System W-3 
 

 
 
In this BMP, a deep permanent pool is placed before the shallow wetland. 
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W-4 Figure 3.9 Example of Pocket Wetland W-4 
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A high water table or groundwater interception helps maintain the shallow wetland pool in a 
pocket wetland. 
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3.2.1 Wetland Feasibility Criteria 
 
A water balance must be performed to demonstrate that a stormwater wetland can withstand a 
thirty day drought at summer evaporation rates without completely drawing down.  See 
Appendix D.3 for a shortcut assessment method for determining the adequacy of water 
balance. 
 
Stormwater wetlands may not be located within jurisdictional waters, including wetlands 
without obtaining a Section 404 permit and/or State of Maryland wetlands and waterways 
permit (see Chapter 4, Section 4.6.). 
 
In USE III watersheds, stormwater wetlands that include permanent ponds as an integral design 
component [e.g., pond/wetland systems (W-3)] may require a small pond review and approval 
from the MDE Dam Safety Division (see Appendix B.1.2). 
 
3.2.2 Wetland Conveyance Criteria 
 
Flowpaths from inflow points to outflow points within stormwater wetlands shall be maximized. 
Flowpaths of 1.5:1 (length relative to width) and irregular shapes are recommended.  These 
paths may be achieved by constructing internal berms (e.g., high marsh wedges or rock filter 
cells). Microtopography is encouraged to enhance wetland diversity. 
 
3.2.3 Wetland Pretreatment Criteria 
 
Sediment regulation is critical to sustaining stormwater wetlands. Consequently, a forebay 
shall be located at the inlet and a micropool shall be located at the outlet.  Forebays are 
designed in the same manner as ponds (see Section 3.1.3).  A micropool is a three to six foot 
deep pool used to protect the low flow pipe from clogging and prevent sediment resuspension.  
Forebays in Use III watersheds should be designed to drain within 24 hours.  
 
3.2.4 Wetland Treatment Criteria 
 
The surface area of the entire stormwater wetland shall be at least one percent of the total 
drainage area to the facility (1.5% for the shallow wetland design). 
 
At least 25% of the total WQv shall be in deepwater zones with a minimum depth of four feet 
(the forebay and micropool may meet this criteria).  This criteria may be reduced if the 
wetland is located where thermal impacts are a primary concern (e.g., Use III watersheds). 
 
A minimum of 35% of the total surface area shall have a depth of six inches or less and at least 
65% of the total surface area shall be shallower than 18 inches. 
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The bed of the wetland should be graded to create a maximum internal flowpath and 
microtopography. 
 
If extended detention is utilized in a stormwater wetland, the ED volume shall not comprise 
more than 50% of the total wetland design, and the maximum water surface elevation shall not 
extend more than three feet above the normal pool.  Qp and/or Cpv storage can be provided 
above the maximum WQv elevation within the wetland.  
 
To promote greater nitrogen removal, rock beds may be used as a medium for the growth of 
wetland plants. The rock should be one to three inches in diameter and placed up to the normal 
pool elevation.  Rock beds should also be open to flow-through from either direction. 
 
3.2.5 Wetland Landscaping Criteria  
 
A landscaping plan shall be provided that indicates the methods used to establish and maintain 
wetland coverage. Minimum elements of a plan include: delineation of pondscaping zones, 
selection of corresponding plant species, planting configuration, and sequence for preparing 
wetland bed (including soil amendments, if needed). 
 
Landscaping plans for stormwater wetlands located within Use III and IV watersheds should 
incorporate features and plant species commonly found in wooded wetlands. 
 
Structures such as fascines, coconut rolls, or straw bales can be used to create shallow marsh 
cells in high energy areas of the stormwater wetland. 
 
The landscaping plan should provide elements that promote greater wildlife and waterfowl use 
within the wetland and buffers. 
 
A wetland buffer should extend 25 feet outward from the maximum water surface elevation 
with an additional 15 foot setback to structures. 
 
Wetland Establishment Guidance 
 
The most common and reliable technique for establishing an emergent wetland community in a 
stormwater wetland is to transplant nursery stock obtained from local aquatic plant nurseries.  
The following guidance is suggested when transplants are used to establish a wetland. 
 
The transplanting window extends from early April to mid-June.  Planting after these dates is 
not recommended, as the wetland plants need a full growing season to build the root reserves 
needed to get through the winter.  If at all possible, the plants should be ordered at least three 
months in advance to ensure the availability of the desired species. 
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The optimal depth requirements for several common species of emergent wetland plants are 
often six inches of water or less.   
 
To add diversity to the wetland, 5 to 7 species of emergent wetland plants should be used, 
drawn from the suggested species listed in Appendix A.  Of these, at least three species should 
be selected from the "aggressive colonizer" group (e.g., bulrush, pickerelweed, arrow arum, 
three square and rice cutgrass) (MDE, 1986). 
 
The wetland area should be sub-divided into separate planting zones of more or less constant 
depth. Approximately half the wetland surface area should be planted.  One plant species 
should be planted within each flagged planting zone, based on their approximate depth 
requirements. Plants should be installed in clumps with individual plants located an average of 
18 inches on center within each clump.  Individual plants should be spaced 12 inches to 24 
inches on center. 
 
Post-nursery care of wetland plants is very important in the interval between delivery of the 
plants and their subsequent installation, as they are prone to desiccation.  Stock should be 
frequently watered and shaded while on-site. 
 
A wet hydroseed mix should be used to establish permanent vegetative cover in the buffer 
outside of the permanent pool.  For rapid germination, scarify the soil to ½ inch prior to 
hydroseeding. Alternatively, red fescue or annual rye can be used as a temporary cover for the 
wet species. 
 
Because most stormwater wetlands are excavated to deep sub-soils, they often lack the 
nutrients and organic matter needed to support vigorous growth of wetland plants.  At these 
sites, three to six inches of topsoil or wetland mulch should be added to all depth zones in the 
wetland from one foot below the normal pool to six inches above.  Wetland mulch is preferable 
to topsoil if it is available. 
 
The stormwater wetland should be staked at the onset of the planting season. Depths in the 
wetland should be measured to the nearest inch to confirm the original planting zones.  At this 
time, it may be necessary to modify the pondscape plan to reflect altered depths or the 
availability of wetland plant stock.  Surveyed planting zones should be marked on an “as-built” 
or design plan and located in the field using stakes or flags.  
 
The wetland drain should be fully opened at least three days prior to the planting date (which 
should coincide with the delivery date for the wetland plant stock). 
 
Wetland mulch is another technique to establish a plant community that utilizes the seedbank of 
wetland soils to provide the propagules for marsh development. The majority of the seedbank  
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is contained within the upper six inches of the donor soils.  The mulch is best collected at the 
end of the growing season.  Best results are obtained when the mulch is spread 3 to 6 inches 
deep over the high marsh and semi-wet zones of the wetland (-6 inches to +6 inches relative to 
the normal pool). 
 
Donor soils for wetland mulch shall not be removed from natural wetlands without proper 
permits. 
 
3.2.6 Wetland Maintenance Criteria 
 
If a minimum coverage of 50% is not achieved in the planted wetland zones after the second 
growing season, a reinforcement planting will be required 
 
Stormwater wetlands that are created in upland areas and away from jurisdictional wetlands are 
not regulated under the appropriate federal and State laws as long as they are regularly 
maintained. 
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Section 3.3 Stormwater Infiltration 

 
 
IMPORTANT NOTE: Any stormwater management BMP that uses an embankment for 
impounding water is required to follow the latest version of the NRCS-MD 378 Pond Code 
Standards And Specifications For Small Pond Design (Appendix B.1) and obtain approval from 
the local SCD or appropriate review authority.  
 

 
Definition: Practices that capture and temporarily store the WQv while allowing infiltration 
into the soil over a prescribed period. Design variants include: 
 

 I-1 infiltration trench     (Figure 3.10) 
 I-2 infiltration basin     (Figure 3.11) 

 
Infiltration practices are an excellent technique for meeting the Rev requirement and may 
also provide Cpv and Qp storage in certain limited cases. 
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I-1 Figure 3.10 Example of Infiltration Trench I-1 

 

 
The infiltration trench provides Rev and WQv in one location. 
 

PLAN VIEW 

PROFILE 
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I-2 Figure 3.11 Example of Infiltration Basin I-2 

 

 

 
The WQv is retained in an infiltration basin, where it percolates through the floor of the 
basin in a two day period. 
 

 

PLAN VIEW 

PROFILE 
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3.3.1 Infiltration Feasibility Criteria 
 
To be suitable for infiltration, underlying soils shall have an infiltration rate (f) of 0.52 inches 
per hour or greater, as initially determined from NRCS soil textural classification and 
subsequently confirmed by field geotechnical tests.  Approved geotechnical testing procedures 
for feasibility and design are outlined in Appendix D.1. The minimum geotechnical testing is 
one test hole per 5000 sf, with a minimum of two borings per facility (taken within the 
proposed limits of the facility). 
 
Soils should also have a clay content of less than 20% and a silt/clay content of less than 40%.  
  
Infiltration cannot be located on slopes greater than 15% or within fill soils. 
 
To protect groundwater from possible contamination, runoff from designated hotspot land uses 
or activities cannot be infiltrated without proper pretreatment to remove hydrocarbons, trace 
metals, or toxicants.  A list of designated stormwater hotspots is provided in Section 2.8. 
  
Infiltration may be prohibited within areas of karst topography.  If a site overlies karst 
geology, the local approval authority should be consulted for specific design requirements. 
Recommended procedures for determining whether a site overlies karst are provided in 
Appendix D.2. 
 
The bottom of the infiltration facility shall be separated by at least four feet vertically from the 
seasonally high water table or bedrock layer, as documented by on-site soil testing.  This 
distance is reduced to 2 feet on the Lower Eastern Shore (see Figure 4.1). 
 
Infiltration facilities should be located a minimum of 100 feet horizontally from any water 
supply well. 
 
The maximum contributing area to an individual infiltration practice should generally be less 
than 5 acres. 
 
Infiltration practices should not be placed in locations that cause water problems to downgrade 
properties.  Infiltration facilities should be setback 25 feet (10 feet for dry wells) down-
gradient from structures. 
 
3.3.2  Infiltration Conveyance Criteria 
 
A conveyance system shall be included in the design of all infiltration practices in order to 
ensure that excess flow is discharged at non-erosive velocities. 
 
The overland flow path of surface runoff exceeding the capacity of the infiltration system shall 
be evaluated to preclude erosive concentrated flow.  If computed flow velocities do not exceed  

0010506



Chapter 3.  Performance Criteria for Urban BMP Design ..................Stormwater Infiltration 

 
 3.29 

  
the non-erosive threshold, overflow may be accommodated by natural topography (see 
Appendix D.12 for the critical erosive velocities for grass and soil). 
 
All infiltration systems shall be designed to fully de-water the entire WQv within 48 hours after 
the storm event. 
 
The truncated hydrograph method shall be used if infiltration is used to control Cpv or Q p (see 
Appendix D.13 for details on this method). 
 
If runoff is delivered by a storm drain pipe or along the main conveyance system, the 
infiltration practice should be designed as an off-line practice. (See Detail No. 5, Appendix 
D.8 for example of an off-line infiltration practice.) 
 
Adequate stormwater outfalls shall be provided for the overflow associated with the ten-year 
design storm event (non-erosive velocities on the down-slope). 
 
3.3.3 Infiltration Pretreatment Criteria 
 
Pretreatment Volume 
 
A minimum of 25% of the WQv must be pretreated prior to entry to an infiltration facility. If the 
f for the underlying soils is greater than 2.00 inches per hour, 50% of the WQv shall be 
pretreated prior to entry into an infiltration facility.  This can be provided by a sedimentation 
basin, stilling basin, sump pit or other acceptable measures. Exit velocities from pretreatment 
shall be non-erosive during the two-year design storm.   
 
The Camp-Hazen equation (Chapter 3.4.3) may be used as an acceptable alternative for 
determining infiltration pretreatment requirements. 
 
Pretreatment Techniques to Prevent Clogging 
 
Each system shall have redundant methods to protect the long term integrity of the infiltration 
rate. The following techniques, at least three per trench (I-1) and two per basin (I-2), must be 
installed in every infiltration practice:  
 

 grass channel (see Chapter 5 - Credit #5 for example computation and requirements for 
use) 
 grass filter strip (minimum 20 feet and only if sheet flow is established and maintained) 
 bottom sand layer  
 upper sand layer (6” minimum) with filter fabric at the sand/gravel interface. 
 use of washed bank run gravel as aggregate   

 
 

0010507



Chapter 3.  Performance Criteria for Urban BMP Design ..................Stormwater Infiltration 

 
 3.30 

  
The sides of infiltration trenches shall be lined with an acceptable filter fabric that prevents soil 
piping but has greater permeability than the parent soil (see Appendix B.2). 
 
3.3.4 Infiltration Treatment Criteria 
 
Infiltration practices shall be designed to exfiltrate the entire WQv less the pretreatment volume 
through the floor of each practice using the design methods outlined in Appendix D.13.  
 
Infiltration practices are best used in conjunction with other BMPs and often downstream 
detention is still needed to meet the Cpv and Qp sizing criteria. 
 
The construction sequence and specifications for each infiltration practice shall be followed, as 
outlined in Appendix B.2.  Experience has shown that the longevity of infiltration practices is 
strongly influenced by the care taken during construction.  
 
A porosity value “n” (n=Vv/Vt) of 0.40 should be used in the design of stone reservoirs for 
infiltration practices. 
 
3.3.5 Infiltration Landscaping Criteria  
 
A dense and vigorous vegetative cover shall be established over the contributing pervious 
drainage areas before runoff can be accepted into the facility. Infiltration trenches shall not be 
constructed until all of the contributing drainage area has been completely stabilized. 
 
3.3.6 Infiltration Maintenance Criteria 
 
Infiltration practices may not serve as a sediment control device during the site construction 
phase.  In addition, the erosion and sediment control plan for the site must clearly indicate 
how sediment will be prevented from entering the infiltration site.  
 
An observation well shall be installed in every infiltration trench, consisting of an anchored 
six-inch diameter perforated PVC pipe with a lockable cap. (See Detail No. 4, Appendix D.8.) 
 
It is recommended that infiltration designs include dewatering methods in the event of failure.  
This can be done with underdrain pipe systems that accommodate drawdown. 
 
Direct access shall be provided to all infiltration practices for maintenance and rehabilitation.  
 
Infiltration practices should not be covered by an impermeable surface. 
 
OSHA safety standards should be consulted for trench excavation. 
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Section 3.4 Stormwater Filtering Systems 
 

 
 
IMPORTANT NOTE: Any stormwater management BMP that uses an embankment for 
impounding water is required to follow the latest version of the NRCS-MD 378 Pond Code 
Standards And Specifications For Small Pond Design (Appendix B.1) and obtain approval from 
the local Soil Conservation District (SCD) or appropriate review authority. 
 

Definition: Practices that capture and temporarily store the WQv and pass it through a 
filter bed of sand, organic matter, soil or other media. Filtered runoff may be collected 
and returned to the conveyance system or allowed to partially exfiltrate into the soil. 
Design variants include:  
 

 F-1 surface sand filter    (Figure 3.12) 
 F-2 underground sand filter   (Figure 3.13) 
 F-3 perimeter sand filter    (Figure 3.14) 
 F-4 organic filter      (Figure 3.15) 
 F-5 pocket sand filter    (Figure 3.16) 
 F-6 bioretention      (Figure 3.17) 

 
Filtering systems shall not be designed to meet Cpv or Qp requirements except under 
extremely unusual conditions.  Filtering practices shall generally be combined with a 
separate facility to provide those controls.  Filtering systems may be used to meet the Rev 
if designed to exfiltrate into the soil (e.g., if additional storage is provided below the 
invert of the underdrain). 
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F-1 Figure 3.12 Example of Surface Sand Filter F-1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Surface sand filters can treat the largest drainage area of all the filtering systems. 
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F-2 Figure 3.13 Example of Underground Sand Filter F-2 

 

 

 
The underground sand filter is an option for providing WQv where space is limited. 
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F-3 Figure 3.14 Example of Perimeter Sand Filter F-3 
 

 
 
The perimeter sand filter is most practical for small sites with flat terrain or a high water 
table. 
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F-4 Figure 3.15 Example of Organic Filter F-4 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The organic filter is used when maximum nutrient or trace metal removals are desired. 
 

PLAN VIEW 

BYPASS FLOW DIVERSION 

UNDERDRAIN COLLECTION 
SYSTEM 

OUTFLOW 

OVERFLOW 
SPILLWAY 

PRETREATMENT 
SEDIMENTATION 

CHAMBER 

ORGANIC FILTER BED 

INFLOW 

PRETREATMENT 

PERFORATED 
STANDPIPE 

FILTER BED 

UNDERDRAIN COLLECTION SYSTEM 

OVERFLOW SPILLWAY 

OUTFLOW 

PROFILE 

3” TOPSOIL 

18” 50/50 
PEAT/SAND 
MIXTURE 

6” SAND 

3” TOPSOIL 

18” TO 24” 
LEAF 
COMPOST 

6” PERFORATED 
PIPE /GRAVEL 

UNDERDRAIN SYSTEM 

GEOTEXTILE 
ALL SIDES, 

TOP & BOTTOM 

TYPICAL SECTIONS 

0010513



Chapter 3.  Performance Criteria for Urban BMP Design ......... Stormwater Filtering Systems 

 
 3.36 

  
F-5 Figure 3.16 Example of Pocket Sand Filter F-5 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The pocket sand filter is applied to small sites where sediment loads are expected to be 
moderate to low.  The pea gravel windows allow runoff into the filter if the surface becomes 
clogged. 
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F-6 Figure 3.17 Example of Bioretention F-6 

 

 
 
Bioretention combines open space with stormwater treatment. 
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3.4.1 Filtering Feasibility Criteria 
 
Most stormwater filters normally require two to six feet of head.  However, the perimeter sand 
filter (F-3) can be designed to function with as little as one foot of head. 
 
The maximum contributing area to an individual stormwater filtering system is usually less 
than 10 acres. 
 
Sand and organic filtering systems are generally applied to land uses with a high percentage of 
impervious surfaces. Drainage areas with imperviousness less than 75% discharging to a 
filtering practice shall require full sedimentation pretreatment techniques (see Equation 
on p. 3.39). 
 
3.4.2 Filtering Conveyance Criteria 
 
If runoff is delivered by a storm drain pipe or is along the main conveyance system, the 
filtering practice shall be designed off-line.  (See Detail No. 5 in Appendix D.8.) 
 
Overflow for the ten-year storm shall be provided to a non-erosive outlet point (e.g., prevent 
downstream slope erosion).  See Appendix D.12 for critical non-erosive velocities for grass 
and soil. 
 
A flow regulator (or flow splitter diversion structure) shall be provided to divert the WQv to the 
filtering practice (see Detail No. 5, Appendix D.8).  
 
Stormwater filters shall be equipped with a minimum 4" perforated pipe underdrain (6" is 
preferred) in a gravel layer.  A permeable filter fabric (Appendix B.3) shall be placed between 
the gravel layer and the filter media.   
 
3.4.3 Filtering Pretreatment Criteria 
 
Dry or wet pretreatment equivalent to at least 25% of the computed WQv shall be provided 
prior to filter media.  The typical method is a sedimentation basin that has a length to width 
ratio of 2:1. The Camp-Hazen equation, which accounts for the effects of turbulent flow, is 
used to compute the required minimum surface area for sand and organic filters for 
pretreatment (WSDE, 1992). 
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The required sedimentation basin minimum surface area is computed using the following 
equation: 
 

 
where: 

 As = sedimentation basin surface area (ft2) 
Qo = discharge rate from basin = (WQv/24 hr) 
W  = particle settling velocity (ft/sec) 

  for I ≤ 75%, use 0.0004 ft/sec (particle size=20 microns) 
for I >75%use 0.0033 ft/sec  (particle size=40 microns) 1 

(I = percent impervious) 
E′ = sediment trapping efficiency constant; for a sediment trapping  

    efficiency (E) of 90%, E′ = 2.30 2 
  

1) Sites with greater than 75% imperviousness have a higher percentage of coarse-grained sediments 
(Shaver and Baldwin, 1991).  Therefore, the target particle size for sedimentation basins may be 
increased to 40 microns and the surface area reduced. 

 
2) The sediment trapping efficiency constant (E′) may be calculated from the sediment trapping 

efficiency (E) using the following equation: E′ = -ln [1-(E/100)] 
  
The equation reduces to: 

Asf = (0.066) (WQv) ft2 for I ≤ 75% 
Asp = (0.0081) (WQv) ft2 for I > 75%  

where:   
Asf = sedimentation basin surface area full 
Asp = sedimentation basin surface area partial 

 
Adequate pretreatment for bioretention systems (F-6) is provided when all of the following are 
provided: (a) 20’ grass filter strip below a level spreader or optional sand filter layer, (b) 
gravel diaphragm and (c) a mulch layer.  
 
3.4.4 Filtering Treatment Criteria 
 
The entire treatment system (including pretreatment) shall temporarily hold at least 75% of the 
WQv prior to filtration.  
 
The filter bed typically has a minimum depth of 18".  Sand filters shall have a minimum filter 
bed depth of 12". 
 
Filtering practices typically cannot provide Cpv or Qp under most site conditions. 
 
The filter media shall conform to the specifications listed in Table B.3.1 (Appendix B.3).  
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The filter area for filter designs F-1 to F-5 shall be sized based on the principles of Darcy’s 
Law.  A coefficient of permeability (k) shall be used as follows: 
 
Sand:   3.5 ft/day (City of Austin 1988) 
Peat:   2.0 ft/day (Galli 1990) 
Leaf compost:  8.7 ft/day (Claytor and Schueler, 1996) 
Bioretention Soil: 0.5 ft/day (Claytor and Schueler, 1996) 
 
Bioretention systems (F-6) shall consist of the following treatment components: A 2½ to 4 foot 
deep planting soil bed, a surface mulch layer, and a 12" deep surface ponding area. 
 
The required filter bed area (Af) is computed using the following equation: 
 

Af = (WQv) (df) / [ (k) (hf + df) (tf)]  
 
where: 

Af = Surface area of filter bed (ft2) 
WQv  = water quality volume  (ft3) 
df = filter bed depth (ft) 
k = coefficient of permeability of filter media (ft/day) 
hf  = average height of water above filter bed (ft) 
tf = design filter bed drain time (days)* 

 
*1.67 days is recommended maximum for sand filters, 2.0 days for bioretention 

 
3.4.5 Filtering Landscaping Criteria  
 
A dense and vigorous vegetative cover shall be established over the contributing drainage area 
before runoff can be accepted into the facility. 
 
Landscaping is critical to the performance and function of bioretention areas. Therefore, a 
landscaping plan shall be provided for bioretention areas per the guidance provided in 
Appendix-A. 
 
Filters F-1, F-4 and F-5 may have a grass cover to aid in pollutant adsorption.  The grass 
should be capable of withstanding frequent periods of inundation and drought (see Appendix A 
for grass species selection guide). 
 
Planting recommendations for bioretention facilities are as follows: 

• Native plant species should be specified over non-native species. 
• Vegetation should be selected based on a specified zone of hydric tolerance. 
• A selection of trees with an understory of shrubs and herbaceous materials should 

be provided. 
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• Woody vegetation should not be specified at inflow locations. 

 
3.4.6 Filtering Maintenance Criteria 
 
The sediment chamber outlet devices shall be cleaned/repaired when drawdown times within 
the chamber exceed 36 hours.  Trash and debris shall be removed as necessary. 
 
Sediment should be cleaned out of the sedimentation chamber when it accumulates to a depth 
of more than six inches.  Vegetation within the sedimentation chamber should be limited to a 
height of 18 inches.   
 
When the filtering capacity of the filter diminishes substantially (e.g., when water ponds on the 
surface of the filter bed for more than 72 hours), the top few inches of discolored material shall 
be removed and shall be replaced with fresh material.  The removed sediments should be 
disposed in an acceptable manner (e.g., landfill).  Silt/sediment should be removed from the 
filter bed when the accumulation exceeds one inch. 
 
Organic filters (F-4) or surface sand filters (F-1) that have a grass cover should be mowed a 
minimum of 3 times per growing season to maintain maximum grass heights less than 12 
inches. 
 
A drop of at least six inches shall be provided at the inlet of bioretention facilities (F-6) (stone 
diaphragm).  Dead or diseased plant material shall be replaced.  Areas devoid of mulch 
should be re-mulched on an annual basis.  
 
Direct maintenance access shall be provided to the pretreatment area and the filter bed. 
 
Construction of sand filters and bioretention areas shall conform to the specifications outlined 
in Appendix B.3. 
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Section 3.5 Open Channel Systems 

 
 
IMPORTANT NOTE: Any stormwater management BMP that uses an embankment for 
impounding water is required to follow the latest version of the NRCS-MD 378 Pond Code 
Standards And Specifications For Small Pond Design (Appendix B.1) and obtain approval from 
the local Soil Conservation District (SCD) or appropriate review authority. 

 
Definition: Vegetated open channels that are designed to capture and treat the full WQv 
within dry or wet cells formed by check dams or other means.  Design variants include:  
 
 O-1 dry swale      (Figure 3.18) 
 O-2 wet swale     (Figure 3.19) 

 
Open channel systems shall not be designed to meet Cpv or Qp requirements except under 
extremely unusual conditions.  Open channel practices shall generally be combined with a 
separate facility to provide those controls.  Additionally, these systems may be used to 
meet the Rev if designed to exfiltrate through the soil (e.g., if additional storage is 
provided below the invert of the underdrain). 
 
Grass channels (also known as biofilters) that are not designed in accordance with Section 
3.5 are not considered an acceptable practice to meet the WQv requirements unless 
designed according to the criteria in Chapter 5.  
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O-1 Figure 3.18 Example of Dry Swale O-1 

 
 

 
 
Dry swales are used at low density residential projects or for very small impervious areas. 
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O-2 Figure 3.19 Example of Wet Swale O-2 
 

 
 
Wet swales are ideal for treating highway runoff in low lying or flat terrain areas. 
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3.5.1 Open Channel Feasibility Criteria 
 
Open channel systems shall have longitudinal slopes less than 4.0% to qualify for WQv 
treatment.  
 
Open channel systems, designed for WQv treatment, are primarily applicable for land uses such 
as roads, highways, residential development (dry swales only), and pervious areas. 
 
3.5.2 Open Channel Conveyance Criteria 
 
The peak velocity for the ten-year storm shall be non-erosive (see Appendix D.12 for critical 
non-erosive velocities for grass and soil) for the soil and vegetative cover provided. 
 
Open channels shall be designed to safely convey the ten-year storm.  Three inches of 
freeboard should be provided.  
 
Channels should be designed with moderate side slopes (flatter than 3:1) for most conditions.  
In no event may side slopes be steeper than 2:1. 
 
The maximum allowable ponding time within a channel shall be less than 48 hours.  The 
minimum ponding time of 30 minutes is recommended for meeting WQv treatment goals. 
 
Open channel systems which directly receive runoff from impervious surfaces may have a six 
inch drop onto a protected shelf (pea gravel diaphragm) to minimize clogging of the inlet. 
 
An underdrain system shall be provided for the dry swale to ensure a maximum ponding time of 
48 hours. 
 
3.5.3 Open Channel Pretreatment Criteria 
 
Pretreatment storage of 0.1 inch of runoff per impervious acre storage shall be provided. This 
storage is usually obtained by providing check dams at pipe inlets and/or driveway crossings. 
 
A pea gravel diaphragm and gentle side slopes should be provided along the top of channels to 
accommodate pretreatment for lateral sheet flows. 
 
Direct discharge of concentrated flow (e.g., by pipe) shall be pretreated. 
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3.5.4 Open Channel Treatment Criteria 
 
Dry and wet swales shall be designed to temporarily store the WQv within the facility for a 
maximum 48 hour period. 
 
Open channels shall have a bottom width no wider than 8 feet or a meandering drainage 
pattern shall be established to avoid gullying or channel braiding.  
 
Dry and wet swales should maintain a maximum ponding depth of one foot at the "mid-point" 
of the channel profile (longitudinal dimension) and a maximum depth of 18" at the downstream 
end point of the channel (for storage of the WQv). 
 
3.5.5 Open Channel Landscaping Criteria  
 
Wet swales are not recommended for residential developments as they can create potential 
nuisance or mosquito breeding conditions. 
 
Landscape design should specify proper grass species and wetland plants based on specific site, 
soils and hydric conditions present along the channel (see Appendix A). 
 
3.5.6 Open Channel Maintenance Criteria 
 
Open channel systems and grass filter strips should be mowed as required during the growing 
season to maintain grass heights in the 4 to 6 inch range.  Wet swales, employing wetland 
vegetation or other low maintenance ground cover do not require frequent mowing of the 
channel. 
 
Sediment build-up within the bottom of the channel or filter strip shall be removed when 25% 
of the original WQv has been exceeded. 
 
Construction specifications for open channel systems are specified in Appendix B.3. 
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Chapter 4.  Guide to BMP Selection and Location in Maryland 

4.1 

 
4.0 Selecting the Best BMP at a Site 

   
This chapter outlines a process for selecting the best BMP or group of BMPs for a development 
site and provides guidance on factors to consider when deciding where to locate them.  The 
process is used to screen which BMPs can meet the pollutant removal targets for the WQv and 
guides the designer through six steps that progressively screen: 
 
 Watershed Factors 
 Terrain Factors    
 Stormwater Treatment Suitability  
 Physical Feasibility Factors 
 Community and Environmental Factors 
 Locational and Permitting Factors 

 
More detail on the step-wise screening process is provided below:  
 
Step ❶ Watershed Factors 
 
Is the project located in a watershed that has special design objectives or constraints that 
must be met?  Table 4.1 outlines BMP restrictions or additional design requirements that must be 
considered if a project lies within the Maryland Critical Area, a cold water watershed, a sensitive 
watershed, an aquifer protection area, a water supply reservoir, or a shellfish/beach protection 
zone.  
 
Step ❷  Terrain Factors 
 
Is the project located in a portion of the State that has particular design constraints imposed 
by local terrain and or underlying geology? Table 4.2 details BMP restrictions for regions of 
Maryland that have karst, mountainous terrain, or low relief. 
 
Step ❸ Stormwater Treatment Suitability  
 
Can the BMP meet all five stormwater sizing criteria at the site or are a combination of 
BMPs needed? In this step, designers can screen the BMP list using Table 4.3 to determine if a 
particular BMP can meet the Rev, Cpv and/or Q p storage requirements.  In addition, Table 4.3 
indicates whether a BMP is capable of treating hotspot runoff and provides comparative indexes on 
land consumption and safety risks that may preclude a BMP.  At the end of this step, the designer 
can screen the BMP options down to a manageable number and determine if a single BMP or a 
group of BMPs is needed to meet stormwater sizing criteria at the site. 
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Step ❹  Physical Feasibility Factors  
 
Are there any physical constraints at the project site that may restrict or preclude the use of a 
particular BMP? In this step, the designer screens the BMP list using Table 4.4 to determine if 
the soils, water table, drainage area, slope or head conditions present at a particular development 
site might limit the use of a BMP. In addition, the matrix indicates which BMP options work well 
in highly urban areas. 
 
Step ❺  Community and Environmental Factors 
 
Do the remaining BMPs have any important community or environmental benefits or 
drawbacks that might influence the selection process? In this step, Table 4.5 is used to compare 
BMP options with regard to maintenance, habitat, community acceptance, cost and other 
environmental factors. 
 
Step ❻  Locational and Permitting Factors 
 
What environmental features must be avoided or considered when locating the BMP system 
at a site to fully comply with local, State and federal regulations? In this step, the designer may 
use Table 4.6 as a checklist that asks whether any of the following are present at the site: 
wetlands, waters of the United States, stream or shoreline buffers, floodplains, forest conservation 
areas, and development infrastructure.  Brief guidance is then provided on how to locate BMPs to 
avoid impacts to sensitive resources.  If a BMP must be located within a sensitive environmental 
area, a brief summary of applicable permit requirements is provided. 
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Section 4.1 Watershed Factors 
 
The design of urban BMPs is fundamentally influenced by the nature of the downstream water 
body that will be receiving the stormwater discharge.  Consequently, designers must determine the 
Use Designation of the watershed in which their project is located prior to design (see COMAR 
26.08.02.08 and Appendix D.9). 
 
In some cases, higher pollutant removal or environmental performance is needed to fully protect 
aquatic resources and/or human health and safety within a particular watershed or receiving water. 
Therefore, a shorter list of BMPs may need to be considered for selection within these watersheds 
or zones. The areas of concern include: 
 
Maryland Critical Area Intensely Developed Areas.  BMPs located within the Intensely 
Developed Area (IDA) of the Maryland Critical Area (a zone extending 1000 feet landward from 
mean high tide and the landward edge of tidal wetlands) shall demonstrate compliance with the 
"10% Rule."  The rule mandates that post development stormwater phosphorus loads must be 
reduced to 10% below pre development loads, using the methodology developed by Herson et al. 
(1994).  For a summary review of the 10% Rule and updated estimates of long term phosphorus 
pollutant removal rates please consult Appendix D.4. 
 
Coldwater Streams (Use III and IV).  Cold and cool water streams have habitat qualities capable 
of supporting trout and other sensitive aquatic organisms.  Therefore, the design objective for 
these streams is to maintain habitat quality by preventing stream warming, maintaining natural 
recharge, preventing bank and channel erosion, and preserving the natural riparian corridor.  
Techniques for accomplishing these objectives may include: 
 

• Minimizing the creation of impervious surfaces, 
• Minimizing surface areas of permanent pools, 
• Preserving existing forested areas, 
• Bypassing existing baseflow and/or springflow, or 
• Providing shade-producing landscaping 

 
Some BMPs can have adverse downstream impacts on cold water streams and their use is highly 
restricted.  
 
Sensitive Streams (e.g., streams with a watershed impervious cover less than 15%). These 
streams may also possess high quality cool water or warm water aquatic resources. The design 
objectives are to maintain habitat quality through the same techniques used for cold water streams, 
with the exception that stream warming is not as severe of a design constraint. These streams may 
also be specially designated by local authorities. 
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Wellhead Protection.  Areas that recharge existing public water supply wells present a unique 
management challenge. The key design constraint is to prevent possible groundwater 
contamination by preventing infiltration of hotspot runoff.  At the same time, recharge of 
unpolluted stormwater is needed to maintain flow in streams and wells during dry weather. 
 
Reservoir Protection (Use I-P, III-P and IV-P).  Watersheds that deliver surface runoff to a 
public water supply reservoir or impoundment are of special concern.  Depending on the treatment 
available at the water intake, it may be necessary to achieve a greater level of pollutant removal 
for the pollutants of concern such as bacteria pathogens, nutrients, sediment or metals.  One 
particular management concern for reservoirs is ensuring that stormwater hotspots are adequately 
treated so that they do not contaminate drinking water.  
 
Shellfish/Beach (Use II).  Watersheds that drain to specific shellfish harvesting areas or public 
swimming beaches require a higher level of BMP treatment to prevent closings caused by bacterial 
contamination from stormwater runoff.  In these watersheds, BMPs are explicitly designed to 
maximize bacteria removal.  
 
Other Criteria.  Designers should consult with the appropriate review authority to determine if 
their development project is subject to additional stormwater BMP criteria as a result of an adopted 
local watershed plan or protection zone. 
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Table 4.1 BMP Selection - Watershed Factors 

 
BMP 

GROUP 
CRITICAL 

AREA 
COLD WATER SENSITIVE 

STREAM 
AQUIFER 

PROTECTION 
RESERVOIR 

PROTECTION 
SHELLFISH 

BEACH 

Ponds Drainage 
Area may 
limit except 
for P-5, 

P-1 has 
lower 
removal 
rates 

Restricted 

(see Appendix 
B.1.2) 

Offline design 
recommended 

Maximize 
shading of open 
pool areas 

Require 
additional 
storage for 
control of 
Cpv 

May require 
liner if A soils 
are present 

Pretreat 
hotspots 

2-4 ft SD* 

Require control 
of Cpv 

Moderate 
bacteria 
removal, design 
to prevent geese 
problems, 
provide 
permanent pools 

Wetlands Drainage 
area may 
limit, W-4 
excepted 

May be 
restricted  

(see Appendix 
B.1.2) 

Require 
additional 
storage for 
control of 
Cpv 

May require 
liner if A soils 
are present 

2-4 ft SD* 

Require control 
of Cpv 

Provide 48 hr 
ED for max. 
bacterial dieoff 

Infiltration Often 
infeasible 
due to soils 
or water 
table in 
tidal areas. 

OK, if site has 
appropriate 
soils 

OK, if site 
has 
appropriate 
soils 

SD* from wells 
and water table 

No untreated 
hotspot runoff 

OK to infiltrate 
rooftop runoff 

SD* from 
bedrock and 
water table 

OK, but a min. 2 
to 4 ft SD* is 
required 

Filtering 
Systems 

OK OK, but 
evaluate for 
stream warming 

May be 
necessary for 
pretreatment  

OK, if designed 
w/out 
exfiltration 

May be 
necessary for 
pretreatment 
prior to another 
BMP 

OK, Moderate to 
high bacterial 
removal 

Open 
Channels 

OK OK Should be 
linked 
w/basin to 
provide Cpv 

OK, but hotspot 
runoff must be 
adequately 
pretreated 

OK, but hotspot 
runoff must be 
adequately 
pretreated 

Poor bacterial 
removal for O-2 

 
*SD = Separation Distance or distance from well or water table to BMP.
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Section 4.2 Terrain Factors 
 
Three key factors to consider are low-relief, karst and mountainous terrain.  In Maryland, Low 
Relief Areas are located in the lower Eastern Shore, particularly below the Choptank River (see 
Figure 4.1 below).  Karst and major carbonaceous rock areas are found in portions of Carroll, 
Frederick, Washington, and Garrett Counties.  Mountainous areas are found in the Western part of 
the State.  Special geotechnical testing requirements may be needed in karst areas (see Appendix 
D.2).  The terrain regions shown on the map are approximate.  Please consult with your local 
reviewing authority to determine if your project is subject to terrain constraints. 

 
Figure 4.1 Map of Maryland Showing Key Terrain Factors 

 

 
 

Lower Eastern Shore 
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Table 4.2 BMP Selection - Terrain Factors 
 
 

BMP GROUP 
 

LOW RELIEF 
 

KARST 
 

MOUNTAINOUS 

Ponds Maximum normal pool 
depth of 4 feet (dugout) 

Embankment heights 

restricted 

Wetlands OK 

• geotechnical tests 

• max ponding depth 

• Require poly or clay 
liner 

Embankment heights 

restricted 

Infiltration 

 

 

 

Minimum distance to 
water table of 2 feet 

May be prohibited. 
Consult with local 
approval authority. 

Max slope 15% 

trenches must have flat 
bottom 

Filtering 
Systems 

Several designs limited 
by low head (F-1 and F-
2) 

Require poly-liner or 
impermeable membrane 
to seal bottom 

OK 

Open Channels  

 

Generally feasible due 
to low slopes 

OK Often infeasible in 
steeper slopes 
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Section 4.3 Stormwater Treatment Suitability 
 
Table 4.3 examines the capability of each BMP option to meet the five stormwater treatment sizing 
criteria outlined in Chapter 2.  Thus, it shows whether a BMP has:  
 
Ability to Meet the Rev. It should be noted that other practices, not on the BMP list, are capable 
of meeting the Rev requirement (e.g., grass channel, filter, disconnection of rooftop runoff and 
other practices outlined in Chapter 5). Thus, if a BMP cannot meet the Rev requirement,  
supplemental practices that can provide recharge may be needed. 
 
Ability to Provide Cpv. The table indicates whether the BMP can typically provide the Cpv that is 
needed in some watersheds. The finding that a particular BMP cannot meet the Cpv requirement 
does not necessarily imply that it should be eliminated from consideration, but is a reminder that 
more than one practice may be needed at a site (e.g., a bioretention area and a downstream pond). 
 
Ability to Provide Qp2 and/or Qp10. The table indicates whether the BMP can typically provide the 
Qp criteria for the site. Again, the finding that a particular BMP cannot meet the requirement does 
not necessarily mean that it should be eliminated from consideration, but rather is a reminder that 
more than one practice may be needed at a site (e.g., a dry swale and a downstream pond) 
 
Additional Safety Concerns. A comparative index expresses the potential need for additional 
safety features within a BMP.  A “no” indicates no additional features are needed while a “yes” 
indicates deep pools may create potential safety risks. The safety factor is included at this stage of 
the screening process because liability and safety are a prime concern in many residential settings. 
  
Adequate Space. This comparative index expresses how much space a BMP typically consumes at 
a site.  A “yes” indicates that the BMP consumes a relatively small amount of land, whereas a 
“no” indicates the BMP may consume a relatively high fraction of land at the site.  Again, this 
factor is included in this early screening stage because many BMPs are severely constrained by 
land consumption. 
 
Ability to Accept Hotspot Runoff.  This last column examines the capability of a BMP to treat 
runoff from designated hotspots as defined in Chapter 2.  A BMP that receives hotspot runoff may 
have design restrictions as noted and may require additional measures to protect downstream 
resources from potential spills. 
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Table 4.3 BMP Selection - Stormwater Treatment Suitability 
 

CODE BMP List 
Rev 

Ability 
Cpv 

Control 
Qp 

Control 

Additional 
Safety 

Concerns 
SPACE 

ACCEPT 
HOTSPOT 
RUNOFF 

P-1 Micropool ED No1 Yes Yes No Yes Yes3 

P-2 Wet Pond No1 Yes Yes Yes Varies Yes3 

P-3 Wet ED Pond No1 Yes Yes Yes Yes Yes3 

P-4 Multiple Pond No1 Yes Yes Yes No Yes3 

P-5 Pocket Pond No1 Yes Yes Varies Yes Yes3 

W-1 Shallow Wetland Varies2 Yes Yes No No Yes3 

W-2 ED Wetland Varies2 
Yes Yes Varies Varies Yes3 

W-3 Pond/Wetland Varies2 
Yes Yes Yes No Yes3 

W-4 Pocket Wetland No Varies Varies No Varies Yes3 

I-1 Infiltration Trench Yes Varies Varies No Yes No3 

I-2 Infiltration Basin Yes Varies Varies No Varies No3 

F-1 
Surface Sand 
Filter 

Varies2 Varies Varies No Yes Yes4 

F-2 Underground SF No No No Varies Yes Yes 

F-3 Perimeter SF No No No No Yes Yes 

F-4 Organic Filter Varies2 Varies Varies No Yes Yes4 

F-5 Pocket Sand Filter Varies2 Varies Varies No Yes Yes4 

F-6 Bioretention Yes Varies Varies No Varies Yes4 

O-1 Dry Swale Yes No No No Varies Yes4 

O-2 Wet Swale No No No No Varies No 

1 Structures that require impermeable liners or that intercept groundwater may not be used for 
groundwater recharge. 

2 Rev may be provided by exfiltration (see Chapter 3.4). 

3 Not allowed unless pretreatment to remove hydrocarbons, trace metals, and toxicants is provided. 

4 Yes, but only if bottom of facility is lined with impermeable filter fabric that prevents leachate 
infiltration. 
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Section 4.4 Physical Feasibility Factors 
 
At this point, the designer has narrowed the BMP list to a manageable size and can evaluate the 
remaining options given the physical conditions at a site. This table cross-references testing 
protocols needed to confirm physical conditions at the site. The six primary factors are:  
 
Soils. The key evaluation factors are based on an initial investigation of the USDA hydrologic 
soils groups at the site.  Note that more detailed geotechnical tests are usually required for 
infiltration feasibility and during design to confirm permeability and other factors (see Appendix 
D.1). 
 
Water Table.  This column indicates the minimum depth to the seasonally high water table from 
the bottom or floor of a BMP. 
 
Drainage Area.  This column indicates the recommended minimum or maximum drainage area 
that is considered suitable for the practice.  If the drainage area present at a site is slightly greater 
than the maximum allowable drainage area for a practice, some leeway is permitted or more than 
one practice can be installed. The minimum drainage areas indicated for ponds and wetlands are 
flexible depending on water availability (baseflow or groundwater) or the mechanisms employed to 
prevent clogging. 
 
Slope Restriction.  This column evaluates the effect of slope on the practice. Specifically, the 
slope restrictions refer to how flat the area where the practice may be. 
 
Head. This column provides an estimate of the elevation difference needed at a site (from the 
inflow to the outflow) to allow for gravity operation within the practice.   
 
Ultra-Urban Sites.  This column identifies BMPs that work well in the ultra-urban environment, 
where space is limited and original soils have been disturbed.  These BMPs are frequently used at 
redevelopment sites. 
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Table 4.4  BMP Selection - Physical Feasibility 
 

CODE BMP LIST SOILS 
WATER 

TABLE 

DRAINAGE 

AREA 

(Acres) 

SLOPE 
RESTRICT. 

HEAD 

(Ft) 

ULTRA 

URBAN 

P-1 Micropool ED 10 Min2 

P-2 Wet Pond 

P-3 Wet ED Pond 

P-4 Multiple Pond 

"A" Soils May 

Require Pond 
Liner 

"B" Soils May 
Require 
Testing 

4 Feet1 

If Hotspot 

Or 

Aquifer 
25 Min2 

6 to 8 Ft 
Not 

Practical 

P-5 Pocket Pond OK Below WT 5 Max3 

None 

4 Ft OK 

W-1 Shallow Wetland 

W-2 ED Wetland 

W-3 Pond/Wetland 

“A” Soils 
May 

Require Liner 

4 Feet1 

If Hotspot 

Or Aquifer 

25 Min 3 to 5 Ft 
Not 

Practical 

W-4 Pocket Wetland OK Below WT 5 Max 

None 

2 To 3 Ft Depends 

I-1 Infiltration Trench 5 Max 1 Ft Depends 

I-2 Infiltration Basin 

f ≥ 0.52 
Inch/Hr 

4 Feet1 

 10 Max 

Installed in  

No More 
Than 15% 

Slopes 
3 Ft 

Not 
Practical 

F-1 Surface Sand Filter 10 Max 3 5 Ft Depends 

F-2 Underground SF 2 Max 3 5 to 7ft 

F-3 Perimeter SF 2 Max 3 2 to 3 Ft 

F-4 Organic Filter 5 Max3 2 to 4 Ft 

F-5 Pocket SF 

OK 

2 to 5 Ft 

F-6 Bioretention Made Soil 

2 Feet 

5 Max 3 

None 

5 Ft 

OK 

 

O-1 Dry Swale Made Soil 2 Feet 5 Max 3 to 5 Ft 

O-2 Wet Swale OK Below WT 5 Max 

4% Max 
Cross-slope 1 Ft 

Not 
Practical 

Notes: OK= not restricted, WT= water table 

1 Four foot separation distance is maintained to the seasonally high water table (2 feet on Lower 
Eastern Shore). 

2 Unless adequate water balance and anti-clogging device installed 

3 Drainage area can be larger in some instances  
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Section 4.5 Community and Environmental Factors 
 
The fifth step assesses community and environmental factors involved in BMP selection. This table 
employs a comparative index approach indicating whether the BMP has a high or low benefit. 
  
Ease of Maintenance. This column assesses the relative maintenance effort needed for a BMP in 
terms of three criteria: frequency of scheduled maintenance, chronic maintenance problems (such 
as clogging) and reported failure rates.  It should be noted that all BMPs require routine inspection 
and maintenance. 
 
Community Acceptance. This column assesses community acceptance as measured by three 
factors: market and preference surveys, reported nuisance problems, and visual aesthetics.  It 
should be noted that a low rank can often be improved by a better landscaping plan. 
 
Construction Cost. The BMPs are ranked according to their relative construction cost per 
impervious acre treated as determined from cost surveys and local experience. 
 
Habitat Quality.  BMPs are evaluated on their ability to provide wildlife or wetland habitat, 
assuming that an effort is made to landscape them appropriately.  Objective criteria include size, 
water features, wetland features and vegetative cover of the BMP and its buffer.   
 
Other Factors. This column indicates other considerations in BMP selection. 
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Table 4.5 BMP Selection - Community and Environmental Factors 
 

 
CODE 

 
BMP LIST 

 
EASE OF 

MAINTENANCE 

 
COMMUNITY 
ACCEPTANCE 

 
COST 

(Relative To 
Drainage Area) 

 
HABITAT 
QUALITY 

 
OTHER 

FACTORS 

P-1 Micropool ED Medium Medium Low Medium Trash/debris 

P-2 Wet Pond Easy High Low High  

P-3 Wet ED Pond Easy High Low High  

P-4 Multiple Pond Easy High Medium High  

P-5 Pocket Pond Difficult Medium Low Low Drawdowns 

W-1 Shallow Wetland Medium High Medium High  

W-2 ED Wetland Medium Medium Medium High Limit ED depth 

W-3 Pond/Wetland Difficult High Medium High  

W-4 Pocket Wetland Medium Low Low Medium Drawdowns 

I-1 Infiltration Trench Difficult High Medium Low Avoid large stone 

I-2 Infiltration Basin Medium Low Medium Low Frequent pooling 

F-1 Surface SF Medium Medium High Low  

F-2 Underground SF Difficult High High Low Underground 
∴Out of sight 

F-3 Perimeter SF Difficult High High Low Traffic Bearing 

F-4 Organic Filter Medium High High Low Filter Media 
Replacement 

F-5 Pocket SF Medium Medium Medium Low  

F-6 Bioretention Medium Medium Medium Low Landscaping 

O-1 Dry Swale Easy High Medium Low  

O-2 Wet Swale Easy High Low Low 
Mosquitoes 

Possible 
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Section 4.6 Checklist: Location and Permitting Factors 
 
In the last step, a designer assesses the physical and environmental features at the site to determine 
the optimal location for the selected BMP or group of BMPs. The checklist below provides a 
condensed summary of current BMP restrictions as they relate to common site features that may be 
regulated under local, State or federal law.  These restrictions fall into one of three general 
categories: 
 

1. Locating a BMP within an area that is expressly prohibited by law. 
 

2. Locating a BMP within an area that is strongly discouraged and is only allowed on 
a case by case basis.  Local, State and/or federal permits shall be obtained and the 
applicant will need to supply additional documentation to justify locating the BMP 
within the regulated area. 

 
3. BMPs must be setback a fixed distance from the site feature. 

 
This checklist is only intended as a general guide to location and permitting requirements as they 
relate to siting stormwater BMPs.  Consultation with the appropriate regulatory agency is the best 
strategy. 
 
The symbol “✔” denotes when an MDE Nontidal Wetland And Waterways Permit shall be 
obtained. 
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Table 4.6 Location and Permitting Factors Checklist 
 
 
SITE FEATURE 

 
LOCATION AND PERMITTING GUIDANCE 

 
❑ Jurisdictional Wetland 
 
U.S. Army 
Corps of Engineers Section 
404  Permit  
 
and/or 
 
MDE Wetlands Permit 
✔ 

• wetlands should be delineated prior to siting stormwater BMPs. 

• use of wetlands for stormwater treatment strongly discouraged and requires 
State and federal permit. 

• BMPs are also restricted in the 25 to 100 foot required wetland buffer. 

• buffers may be utilized as a non-structural filter strip (e.g., accept 
sheetflow). 

• must justify that no practical upland treatment alternatives exist. 

• stormwater must be treated prior to discharge into a wetland. 

• where practical, excess stormwater flows should be conveyed away from 
jurisdictional wetlands. 

 
❑ Stream Channel  
(Waters of the U.S) 
 
U.S. Army 
Corps of Engineers (COE) 
Section 404  Permit  
 
MDE Wetlands and 
Waterways Permit 
✔ 

• stream channels should be delineated prior to design using MDE criteria. 

• instream ponds require MDE review and permit. 

• instream ponds are prohibited in Use III waters. 

• ponds located within USE III watersheds may require small pond review 
and approval from the MDE Dam Safety Division. 

• must justify that no practical upland treatment alternatives exist.   

• Qp and Cpv treatment is preferred over WQv treatment. 

• implement measures that reduce downstream warming.  
 
❑ 100 Year Floodplain 
 
Local Stormwater review 
Authority 
 
MDE Wetlands and 
Waterways Permit 
✔ 

• grading and fill for BMP construction is strongly discouraged within the 
ultimate 100 year floodplain, as delineated by FEMA flood insurance 
rate, FEMA flood boundary and floodway, or local floodplain maps.  

• floodplain fill cannot raise the floodplain water surface elevation by more 
than a tenth of a foot. 

 
❑ Stream Buffer 
 
Check with appropriate 
review authority whether 
stream buffers are required 

 
• consult local authority for stormwater policy. 
• ponds located within 100 feet of a flowing stream in a USE III watershed 

may require a small pond approval by the MDE Dam Safety Division  
• BMPs are strongly discouraged in the stream-side zone (within 25 feet of 

streambank). 
• consider how outfall channel will cross buffer to reach stream. 
• BMPs can be located within the outer portion of a buffer. 
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Table 4.6 Location and Permitting Factors Checklist (Continued) 
 
 
SITE FEATURE 

 
LOCATION AND PERMITTING GUIDANCE 

 
❑ Forest Conservation 
 
District Forest 
Conservation Review 
Authority 

• BMPs are strongly discouraged within Priority 1 Forest Retention Areas.  
• BMPs must be setback at least 25 feet from the critical root zone of 

specimen trees, or 
• designers should consider the effect of more frequent inundation for Qp, Cpv 

and WQv on existing forest stands. 
• BMP buffer areas are acceptable as reforestation sites if they are protected 

by a conservation agreement 
 
❑ Critical Area 
 
Local Critical Area 
Review Authority  

• BMPs w/in the Critical Area shoreline buffer are prohibited unless a 
variance is obtained from the local review authority.  

• BMPs are acceptable within mapped buffer exemption areas. 
• BMPs in the IDA must meet the 10% Rule - see Appendix D.4. 

 
❑ Utilities 
 
Local Review Authority 

• call Miss Utility to locate existing utilities prior to design. 
• note the location of proposed utilities to serve development. 
• BMPs are discouraged within utility easements or rights of way for public 

or private utilities. 
 
❑ Roads 
 
Local DOT, DPW, or  
State Highway 
Administration 

• consult local DOT or DPW for any setback requirement from local roads. 
• consult SHA for setbacks from State maintained roads. 
• approval must also be obtained for any stormwater discharges to a local or 

State-owned conveyance channel.  

 
❑ Structures  
 
Local Review Authority 

• consult local review authority for BMP setbacks from structures. 
• recommended setbacks for each BMP group are provided in the performance 

criteria in Chapter 3 of this manual. 
 
❑ Septic Drain fields • consult local health authority.   

• recommended setback is a minimum of 50 feet from drain field edge. 
 
❑ Water Wells 
 
 
Local Health Authority 

• 100 foot setback for stormwater infiltration. 
• 50 foot setback for all other BMPs. 
• water appropriation permit needed if well water used for water supply to a 

BMP. 
 
❑ Sinkholes 
 

• infiltration or pooling of stormwater near sinkholes is prohibited. 
• geotechnical testing may be required within karst areas 

 (see Appendix D.2). 
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Chapter 5.  Environmental Site Design..........................................................................Introduction 

  5.1  Supp.1 

Section 5.0  Introduction 
 
5.0.1 Background 
 
The primary goal of Maryland’s stormwater management program is to maintain after 
development, as nearly as possible, the predevelopment runoff characteristics.  Traditional 
stormwater management strategies treat runoff to mitigate adverse water quality and/or quantity 
impacts associated with new development.  Designs applying these strategies often combine 
centralized structural practices for pollutant removal with channel erosion or flood control 
impoundments.  These designs are less able to mimic predevelopment conditions because they 
focus on managing large volumes of polluted stormwater rather than treating runoff closer to the 
source. 
 
A comprehensive design strategy for maintaining predevelopment runoff characteristics and 
protecting natural resources is available.  This strategy, known as Environmental Site Design or 
“ESD,” relies on integrating site design, natural hydrology, and smaller controls to capture and 
treat runoff.  This chapter provides the foundation to refocus stormwater design from centralized 
management to more effective planning and implementation of ESD. 
    
5.0.2 Requirements of the Stormwater Management Act of 2007  
 
The “Stormwater Management Act of 2007” (Act), requires establishing a comprehensive 
process for stormwater management approval, implementing ESD to the maximum extent 
practicable (MEP), and ensuring that structural practices (see Chapter 3) are used only where 
absolutely necessary.  The Act also establishes several performance standards for stormwater 
management plans.  Designers must now ensure that these plans are designed to: 
 

 Prevent soil erosion from development projects. 
 Prevent increases in nonpoint pollution. 
 Minimize pollutants in stormwater runoff from both new development and redevelopment. 
 Restore, enhance, and maintain chemical, physical, and biological integrity of receiving 

waters to protect public health and enhance domestic, municipal, recreational, industrial and 
other uses of water as specified by MDE. 

 Maintain 100% of the average annual predevelopment groundwater recharge volume.  
 Capture and treat stormwater runoff to remove pollutants. 
 Implement a channel protection strategy to protect receiving streams. 
 Prevent increases in the frequency and magnitude of out-of-bank flooding from large, less 

frequent storms.  
 Protect public safety through the proper design and operation of stormwater management 

facilities. 
 
The Act presents a new opportunity to improve Maryland’s stormwater management program.  
The original Chapter 5 encouraged ESD through a series of optional credits for the design of 
nonstructural practices.  Changes in response to the Act not only expand on the ESD practices 
first introduced in the Manual but also allow for planning techniques to improve implementation 

NOTE:  In this chapter, italics indicate mandatory criteria, whereas recommended criteria are 
shown in normal typeface. 
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and overall performance.  The remaining sections of this chapter will further define ESD, discuss 
planning techniques used in its implementation, and provide design requirements for 
nonstructural and micro-scale practices used to treat runoff at the source.  For reference 
purposes, the original Chapter 5 can be found in Appendix E.1. 
 
5.0.3 Environmental Site Design 
 
Definition 
 
There are many stormwater design strategies that seek to replicate natural hydrology.  Sometimes 
known as better site design, low impact development, green infrastructure, or sustainable site 
design, these strategies all espouse similar techniques.  In each, a combination of planning 
techniques, alternative cover, and small-scale treatment practices is used to address impacts 
associated with development.  For consistency, the Act adopts ESD as a more generic 
classification for use in Maryland. 
 
Title 4, Subtitle 201.1(B) of the Act defines ESD as “…using small-scale stormwater 
management practices, nonstructural techniques, and better site planning to mimic natural 
hydrologic runoff characteristics and minimize the impact of land development on water 
resources.”  Under this definition, ESD includes: 
 

 Optimizing conservation of natural features (e.g., drainage patterns, soil, vegetation). 
 Minimizing impervious surfaces (e.g., pavement, concrete channels, roofs). 
 Slowing down runoff to maintain discharge timing and to increase infiltration and 

evapotranspiration. 
 Using other nonstructural practices or innovative technologies approved by MDE. 

 
Impacts of Imperviousness  
 
The goal of traditional site design strategies is to maximize development potential by focusing on 
the layout of buildings, roads, parking, and other features.  Conventional development practices 
tend to maximize site imperviousness and contribute to many of the impacts discussed in Chapter 
1.  These include diminished groundwater recharge, increased flows and runoff volumes, 
pollutant accumulation, and elevated water temperatures.   
 
Documentation such as the Impacts of Impervious Cover on Aquatic Systems (Center for 
Watershed Protection, 2003) and other studies of Eastern Piedmont and Coastal Plain streams in 
Maryland (Morgan and Cushman, 2005) and headwater streams in Montgomery County (Moore 
and Palmer, 2005) all indicate that stream biodiversity decreases as impervious cover increases.  
There is no simple formula, rule, or threshold for determining how much impervious cover may 
be sustained in a given watershed.  Generally, stream quality and watershed health diminish 
when impervious cover exceeds 10% and become severely degraded beyond 25% (Center for 
Watershed Protection, 2003).  Results from the Maryland Biological Stream Survey (MBSS) 
indicated that in surveyed streams, health was never good when watershed imperviousness 
exceeded 15%, (Boward, 1999).  These studies establish a fundamental connection between 
impervious cover and watershed impairment.   
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Integrating the fundamental principles of ESD during the planning process helps minimize the 
adverse impacts of imperviousness.  The resulting designs reduce the need for costly 
infrastructure and maintenance while providing treatment closer to the source.  To accomplish 
this, the designer must consider the basic concepts found in Section 5.1, Planning Techniques.
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Section 5.1 Design Process and Planning Techniques 
 
5.1.1 Introduction 
 
The design process described in this section will provide guidance for implementing ESD 
planning strategies and practices into a comprehensive site development plan.  These techniques 
involve protecting natural resources, integrating erosion and sediment controls with stormwater 
management practices, minimizing site imperviousness, and using natural conveyance and ESD 
practices throughout the site.  Applying these techniques early in the design process will ensure 
that all available resources have been considered in order to protect streams and waterways from 
the impact of land development activities.  The design process will require the developer to 
adhere to the following procedures to achieve ESD to the MEP: 
 

 Following the Design Process for New Development as outlined in the step wise procedures 
in Figure 5.1.  

 Developing a map that identifies natural resource areas and drainage patterns and devising 
strategies for protection and enhancement. 

 Minimizing total site imperviousness by implementing clustered development and other better 
site design techniques. 

 Demonstrating that all reasonable opportunities for meeting stormwater requirements using 
ESD have been exhausted by using natural areas and landscape features to manage runoff 
from impervious surfaces and that structural BMPs have been used only where absolutely 
necessary. 

 Participate in the comprehensive review process for interim plans review and approval at the 
conceptual, site development, and final phases of project design. 

 Integrating strategies for erosion and sediment control and stormwater management into a 
comprehensive development plan. 

   
5.1.2 Comprehensive Erosion & Sediment Control and Stormwater Management Review 
 
The Act requires that “a comprehensive process for approving grading and sediment control 
plans and stormwater management plans” shall be established.  Therefore, county and municipal 
stormwater authorities shall establish a coordinated approval process among all appropriate local 
agencies.  Erosion and sediment control review and approval authorities [e.g., local Soil 
Conservation Districts(SCD)] and input from any other local agency deemed appropriate (e.g., 
planning and zoning, public works) shall be included.  The process will be tailored to meet local 
initiatives and should consider the scope and extent of environmental impacts for individual site 
developments.  Review agencies involved will provide comments and approval during each of 
the following phases of plan development: 
 

1. Concept  
2. Site Development  
3. Final  

 
At each phase of this review process, the designer will receive feedback provided by the agencies 
allowing the developer to incorporate any concerns and recommendations throughout project 
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planning and design.  The concept plan will include site and resource mapping and protection 
and conservation strategies.  The designer will also provide preliminary stormwater management 
ESD calculations.  Review of the concept plan will ensure that all important resources have been 
mapped, protected, and all opportunities to enhance natural areas have been explored early in the 
design process.   
 
The site development plan will establish the footprint of the proposed project and demonstrate 
the relationship between proposed impervious surfaces and the existing natural conditions 
identified during concept plan design.  This will better protect natural resources and buffers and 
allow for using ESD practices throughout the site.  Included in this step are the preparation of 
detailed designs, computations, and grading plans for a second comprehensive review and 
approval.  This ensures that all options for implementing ESD have been exhausted.  After 
approval from the review agencies, the applicant will then proceed with final plan preparation 
including the design of any structural practices needed to address remaining channel protection 
requirements.  Final plans will go to both the stormwater and erosion and sediment control 
review agencies for approval. 
 
The design process and planning techniques described in this section provide guidelines for 
protecting natural areas, minimizing imperviousness, using available landscaping for ESD 
practices, and integrating stormwater and erosion and sediment control strategies.  Following this 
process will achieve the goal of implementing ESD to the MEP.  Involving all review agencies 
from the beginning of site planning through the more detailed design will foster feedback and 
allow for a more efficient review and approval of final plans.   
 
5.1.3 Design Process for New Development 
 
All new development projects shall be subject to the Design Process for New Development as 
outlined in the step wise procedures in Figure 5.1.    
 
As described above, the design process will require review and approval during three different 
phases of project planning that include the concept, site development, and final stages.  
Approving agencies shall use the process outlined in Figure 5.1 as an enforceable mechanism 
during review of the plan.  Documentation that all steps were followed during project 
development and specific rationale to support the proposed design shall be required. 
 
5.1.3.1 Concept Design Phase 
 
The concept design phase is the first step in project development as shown in Figure 5.1.  This 
step will include the following: 
 

 Site and Resource Mapping 
 Site Fingerprinting and Development Layout 
 Locating ESD Practices  
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  5.7  Supp.1 

Site and Resource Mapping 
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nized by government regulatory 

authority in Table 5.1 below.    

Table 5. Resources and the C nding Regulatory Author

 
The resource mapping component will be used as a basis for all subsequent decisions during 
project design.  During this step, the developer shall identify significant natural resources an
demonstrate that these areas will be protected and preserved.  Additionally, options will be 
evaluated to enhance important hydrologic functions.  Approving authorities may require that 
other features be shown depending on site characteristics.  This map shall be field verified by the
project designer.  Specific areas that should be mapped are orga
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The mapping process will identify important natural resources as well as areas that are highly 
susceptible to erosion caused by construction activities.  Identifying these important resource
and high risk locations and protecting them from disturbance is the first step in the planning 
process.  When steep slopes and highly erodible soils are found measures need to be taken to 
limit disturbance and minimize impacts.  This may be done by using information developed by 
the local SCDs.  These offices maintain lists that identify highly erodible soil map units for each 
county in Maryland.  Additionally, steep slopes are defined as those with gradients of 20 perce
or more and moderately steep slopes fall within the range of 10 to 30 percent (USDA NRCS
Soil Survey Manual, October, 1993).  For the purpose of project planning, stee

s 

nt 
, 

p slopes are 
onsidered to be any mapping unit with a slope class of 15 percent or greater. 

sis of 
 

emain undisturbed, protected during the construction process, and/or preserved as open 
space.   

 

c
 
While it may not be practicable to eliminate earth disturbing activities exclusively on the ba
soil erodibility or slope alone, constraints are warranted when both steep slopes and highly
erodible soils occupy the same area within the development footprint.  Areas with highly 
erodible soils and slopes equal to or greater than 25 percent should be incorporated into adjacent 
buffers, r
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Strategies to protect steep slopes and highly erodible soils include: 
 

 Identify and map all highly erodible soils and steep slopes; and 
 Protect areas with highly erodible soils on slopes equal to or greater than 25 percent from 

earth disturbing activities. 
 

In addition to preserving sensitive areas during disturbances, the environmental benefits of other 
existing natural resources should be maximized by incorporating protection strategies into the 
overall goals of the project.  Protecting these resources up front in the planning process will 
allow their many functions to be utilized for infiltration, flow attenuation, groundwater recharge, 
flood storage, runoff reduction, nutrient cycling, air and water pollution reduction, habitat 
diversity, and thermal impact reduction.  When ESD practices are located later in the planning 
process, these protected areas may be further enhanced by using them to meet stormwater 
requirements. 
 
Natural resource protection and enhancement strategies include: 
 

 Protecting large tracts of contiguous open space, forested areas, and other important 
resources through conservation easements. 

 Identifying afforestation opportunities in open space areas and setting aside land for 
natural regeneration. 

 Identifying important resource areas that may be expanded such as stream buffers and 
floodplains. 

 Minimize disturbance to highly permeable soils. 
 
Site Fingerprinting and Development Layout 

 
After conserving and protecting sensitive resources has been addressed, the next step in the 
planning process involves determining the approximate location of buildings, roadways, parking 
lots, and other impervious areas.  These site improvements should be placed at a sufficient 
distance to protect the conservation areas.  Protecting these resources will involve enhancing or 
expanding forested and stream buffers of adequate widths based on site characteristics.  
 
Minimum buffer widths may be expanded based on receiving stream characteristics, stream 
order, adjacent land slopes, 100-year floodplain, wetlands, mature forests, vegetative cover, 
depth of the groundwater table, and the presence of spring seeps and other sensitive areas.  
Several studies have suggested that minimum buffer widths could be based on site specific 
functions (Palone and Todd, 1998) including: bank stability and water temperature moderation 
(50 feet), nitrogen removal (100 feet), sediment removal (150 feet), or flood mitigation (200 
feet).  The approving agency may enhance existing buffer requirements depending upon resource 
protection goals identified at the local level. 
 
After the development footprint has been established, consideration should be given to natural 
drainage areas and how runoff will travel over and through the site.  Sheetflow and existing 
drainage patterns should be maintained and discharges from the site should occur at the natural 
location wherever possible.  New drainage patterns result in concentrated flow leaving the site at 
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an inappropriate or unstable location, as well as creating erosion, sediment transport, and stream 
channel stability problems.  The use of storm drains and engineered conveyance systems should 
be minimized by using vegetated swales and other natural systems so that forests, buffers and 
overland flow characteristics remain intact.  Planning for on-site and off-site drainage patterns 
must be done early in the design process to establish a stable outfall for downstream discharges.  
Some of the strategies listed below can be used to establish nonstructural practices such as 
sheetflow to natural areas.  These protection and enhancement tools, can then double as 
important strategies for meeting on-site stormwater requirements. 
 
Strategies for site layout and connecting landscape features include: 
 

 Plan the building footprint and layout to protect conservation areas. 
 Evaluate opportunities to enhance/expand forested, wetland, and stream buffers. 
 Grade the site so that runoff will flow from impervious areas directly to pervious areas or 

other natural conveyance systems. 
 Maintain natural flow paths between the site and upstream and downstream systems. 
 Maintain sheetflow and natural overland flow processes wherever feasible. 
 Provide stable conveyance of runoff off-site. 

 
In addition to the site fingerprinting techniques described above, other strategies may be used to 
protect important natural resources.  One type of practice that encompasses many of these design 
techniques in residential developments is clustering.  This practice allows for concentrating 
development in one area, thereby reducing the distance between individual lots, the length of 
subdivision roadways, and overall impervious areas.  It will also allow for protecting open space 
and buffer areas and reduce clearing and grading in natural areas.   
 
Commercial and industrial developments offer other opportunities to reduce impervious cover.  
Because parking lots are the dominant land cover for most commercial and industrial projects, 
designers can minimize the surface area dedicated to parking and use ESD practices in 
landscaped areas for stormwater treatment.  Table 5.2 below provides a list of better site design 
techniques that may be used to reduce site imperviousness, protect environmentally sensitive 
areas, and provide more open space.  More details and information may be found in, Better Site 
Design:  A Handbook for Changing Development Rules in Your Community (Center for 
Watershed Protection, 1998).   
 
Locating ESD Practices  

 
Reducing the impervious area in residential, commercial, and industrial development enhances 
the space available for landscaped features (e.g., parking lot islands, medians, plazas).  Many of 
the micro-scale practices discussed in this chapter are tailored to fit in these smaller landscaped 
areas.  When strategies for reducing imperviousness and protecting natural resources are 
combined with design options that distribute ESD practices throughout a site, the resulting plans 
will provide an effective means to address stormwater requirements at the source.  After the site 
footprint has been established, preliminary calculations for determining stormwater requirements 
using ESD can be provided and potential management areas can be identified.  The concept plan 
shall include a drawing or sketch identifying the preliminary location of ESD practices. 
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Table 5.2  Summary of Site Development Strategies 
Better Site Design 
Technique 

Recommendations 

Using narrower, 
shorter streets, 
rights-of-way, and 
sidewalks 

Streets may be as narrow as 22 ft. in neighborhoods serving low traffic 
volumes; open space designs and clustering will reduce street lengths; 
rights-of-way can be reduced by minimizing sidewalk width, providing 
sidewalks on one side of the road, and reducing the border width 
between the street and sidewalks. 

Cul-de-sacs Allow smaller radii for turn arounds as low as 33 ft.; use a landscaped 
island in the center of the cul-de-sac and design these areas to treat 
stormwater runoff. 

Open vegetated 
channels 

Allow grass channels or biofilters for residential street drainage and 
stormwater treatment. 

Parking ratios, 
parking codes, 
parking lots, and 
structured parking 

Parking ratios should be interpreted as maximum number of spaces; use 
shared parking arrangements; minimum parking stall width should be 
less than 9 ft. and stall length less than 18 ft.; parking garages are 
encouraged rather than surface lots. 

Parking lot runoff Parking lots are required to be landscaped and setbacks are relaxed to 
allow for bioretention islands or other stormwater practices in 
landscaped areas. 

Open space Flexible design criteria should be provided to developers who wish to 
use clustered development and open space designs.   

Setbacks and 
frontages 

Relax setbacks and allow narrower frontages to reduce total road length; 
eliminate long driveways. 

Driveways Allow for shared driveways and alternative impervious surfaces. 
Rooftop runoff Direct to pervious surfaces. 
Buffer systems Designate a minimum buffer width and provide mechanisms for long- 

term protection. 
Clearing and grading Clearing, grading, and earth disturbance should be limited to that 

required to develop the lot. 
Tree conservation Provide long-term protection of large tracts of contiguous forested 

areas; promote the use of native plantings. 
Conservation 
incentives 

Provide incentives for conserving natural areas through density 
compensation, property tax reduction, and flexibility in the design 
process. 

(Adapted from Center for Watershed Protection, 1998) 
 
Review of Concept Plans 
 
Concept plans should be submitted to the appropriate review agencies and include the 
information discussed above along with a narrative to support the design.  The narrative should 
describe how important natural areas will be preserved and protected, and show how ESD may 
be achieved for meeting on-site stormwater requirements.  Review authorities may require 
additional information at this phase, however, at a minimum a concept plan should include the 
following elements: 
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• A map of all site resources shown in Table 5.1.   
• Field verification from the project engineer of the natural resource map. 
• Proposed limits of clearing and grading. 
• Location of proposed impervious areas (buildings, roadways, parking, and sidewalks). 
• Location of existing and proposed utilities. 
• Preliminary estimates of stormwater requirements. 
• Preliminary location of ESD practices. 
• Stable conveyance of stormwater at potential outfall locations. 
• A narrative that supports the concept and describes how the design will achieve. 

o Natural resource protection and enhancement. 
o Maintenance of natural flow patterns. 
o Reduction of impervious areas through better site design, alternative surfaces, and 

nonstructural practices. 
o Integration of erosion and sediment controls into the stormwater strategy. 
o Implementation of ESD planning techniques and practices to the MEP. 

 
County and municipal stormwater management agencies are required to have a comprehensive 
review process in place so that input is provided for all aspects of development project planning, 
design, and construction.  The review of concept plans begins this process.  Stormwater and 
erosion and sediment control authorities will collaborate to provide coordinated feedback to the 
designer before a project proceeds to the more detailed site development phase.  This feedback 
will accompany the concept plan approval and should be incorporated into future submissions. 
 
5.1.3.2 Site Development Phase   
 
Preparation of site development plans will include more detailed designs for stormwater 
management and erosion and sediment control.  During this phase the site footprint will be 
finalized with respect to the layout of buildings, roadways, parking, and other structures in order 
to develop more detailed design.  The following plans will be required for site development 
review: 
 

 Stormwater Management  
 Erosion and Sediment Control  
 An Overlay Showing Stormwater and Erosion and Sediment Control Practices 

 
Stormwater Management Plans 

 
After concept plan approval, the developer should use comments and feedback as a basis for the 
next design phase.  When the development layout is finalized, the proposed topography may be 
determined and final drainage areas established.  Natural features and conservation areas can be 
utilized to serve stormwater quantity and quality management requirements.  Individual ESD 
locations will be determined and all alternative surfaces, nonstructural, and micro-scale practices 
will be finalized.  When locating and sizing ESD practices, the primary objective is to manage 
runoff as close to its source as possible by using vegetated buffers, natural flow paths, sheetflow 
to natural areas, and landscape features.  ESD practices are then designed according to sizing 
requirements specified later in this chapter and discharge computations and storage volumes 
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provided.  Calculations and details will be submitted to the review agencies to verify the design 
approach.  Section 5.2 provides more information on sizing requirements and design 
specifications for all ESD practices.  A narrative will also be required to justify that the design 
will achieve ESD to the MEP. 

 
Erosion and Sediment Control Plans 
 
After concept plan approval, the final grading and proposed drainage areas during construction 
will also be established.  This is critical to developing erosion and sediment control plans.  
Erosion and sediment control plans prepared at this phase will include measures for: 
 

 Preservation 
 Phasing and construction sequencing during each stage of development 
 Design of sediment controls 
 Stabilization strategies   

 
Preservation 
 
Comments received during concept plan review should be used as a basis for preparing erosion 
and sediment control plans.  Strategies to preserve sensitive resources, ensure soil stability, and 
prevent erosion begin with protecting those areas during project construction.  Erosion and 
sediment control plans should identify areas to be protected by marking the limit of disturbance, 
sensitive areas, buffers, and forested areas that are to be preserved or protected.  In addition, 
infiltration and recharge areas that need to be protected from fine sediments and compaction 
should be identified.  Plans should also note that all protected areas be marked in the field prior 
to any land disturbing activity.    
 
Phasing and Sequences of Construction During Each Stage of Development 
 
The site development plan will provide sequences of construction for each stage of development.  
These include initial clearing and grubbing, rough grading, site development, and final grading.  
Because initial and final flow patterns will not apply to all intermediate phases, these sequences 
should consider flow pattern changes, drainage areas, and discharge points at transitional phases 
of the construction process.  Phased plans need to ensure that erosion and sediment controls 
adequately address the changing runoff patterns. 
 
Erosion and sediment control strategies for minimizing erosion during interim grading include: 
 

 Interim plans to address grade changes and flow patterns during clearing and grading, 
rough grading, site development, and final grading. 

 Slope length and steepness reductions. 
 Divert clean water around or through a site and discharge it to a stable outlet. 
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Design of Sediment Controls 
 
Water handling practices need to provide erosion protection during site grading operations.  This 
may be done by diverting runoff away from highly erodible soils, steep slopes, and disturbed 
areas by using dikes, swales, or reverse benches.  Similarly, runoff can be safely conveyed from 
the top of slopes to a stable outfall using pipe slope drains or channels.  Check dams may be 
needed to reduce velocities and prevent erosion.  Runoff from all discharge points shall provide a 
stable outlet. 
 
Stabilization Strategies 

 
When vegetation is removed and soil disturbance occurs, the extent and duration of exposure 
should be minimized.  All efforts should be made to delay grading operations until it is certain 
that final grades can be reached in as little time as possible.  Where this cannot be 
accommodated, soils shall be stabilized within 14 days of disturbance.  The extent and duration 
of disturbance should be limited (e.g., 72 hours) and enhanced stabilization techniques such as 
soil stabilization matting or turf reinforcement used on areas with highly erodible soils and 
slopes greater than 15 percent.  Soil exposure should be shortened by the local permitting 
authority if warranted by site conditions.  
 
Perimeter controls, perimeter slopes, and extreme grade modifications (e.g., slopes greater than 
3:1 or where cuts and fills exceed 15 feet) require stabilization within seven days.  Mass clearing 
and grading should be avoided with larger projects (e.g., 25 acres) being phased so disturbed 
areas remain exposed for the shortest time possible.  All other areas should have a good cover of 
temporary or permanent vegetation or mulch. 
 
Natural vegetation should be retained in an undisturbed state wherever possible.  If it is not 
possible to retain natural vegetation, the topsoil should be salvaged, stockpiled on-site, protected 
from erosion, and replaced at final grade.  Topsoil removal, grading, and filling reduce soil 
quality resulting in detrimental impacts on plant growth and increase runoff.  Additionally, the 
removal of topsoil inhibits biological activity and reduces the supply of organic matter and plant 
nutrients.  Similarly, unrestricted use of construction equipment can result in soil compaction.   
 
Applicable practices include, but are not limited to, temporary and permanent seeding, sodding, 
mulching, plastic covering, erosion control fabrics and matting, the early application of gravel 
base on areas to be paved, and dust control.  Soil stabilization measures should be appropriate for 
the time of year, site conditions, and estimated duration of use.  Soil stockpiles must be 
stabilized, protected with sediment trapping or filtering measures, and be located away from 
storm drain inlets, waterways, and drainage channels.  Linear construction activities, including 
right-of-way and easement clearing, roadway development, pipelines, and trenching for utilities 
shall be phased so that soils are stabilized as quickly as possible.    
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Strategies to limit the extent and duration that soils are exposed may include: 
 

 Minimizing disturbed area. 
 Phasing earth disturbing activities so that the smallest area is exposed for the shortest 

possible time. 
 Salvaging topsoil for later use. 
 Stabilizing as work progresses. 

 
Overlay Plan 
 
Many of the stormwater ESD practices deal with alternative surfaces or are nonstructural and 
promote hydraulic connection of impervious surfaces with natural landscape features.   The 
practices for stormwater management and erosion and sediment control may share the same 
location while serving different functions.  For example, swales used initially to convey 
sediment-laden runoff to a trap or basin during the sediment control phase could be used for 
water quality treatment and flow attenuation of stormwater runoff at final grade.  Similarly, 
natural berms and vegetative buffers coupled with traditional sediment filtering controls may be 
integrated into the site design and meet both sediment control and stormwater management 
requirements.   
 
Once the ESD practices have been located and sized appropriately, consideration to how these 
areas will function under proposed conditions is needed.  The location of any ESD practice that 
requires natural infiltration needs to be identified on the plans and in the field.  These areas need 
to be protected during construction.  An overlay plan should include the location of all ESD 
practices to allow for efficient sediment control design and the protection of locations that will 
be used to treat stormwater. 
 
An overlay plan should include: 

 
 The location of ESD practices on the plan and in the field. 
 The location of areas that must remain undisturbed, protected, or used for erosion and 

sediment control. 
 Identifiable areas where construction equipment may compact soil and will need 

rehabilitation after grading operations. 
 Removal of sediment from the locations of ESD practices. 
 Stabilization measures needed to enhance stormwater functions. 

 
Review of Site Development Plans 
 
Site development plans should be submitted to the appropriate review agencies and should 
include a stormwater plan, erosion and sediment control plan, an overlay plan, and a narrative to 
support the design.  Review authorities may require additional information at this phase, 
however, at a minimum a site development plan shall include the following:  
 

• All of the information provided in the concept review. 
• Comments received by review agencies during the concept review. 
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• Determination of final site layout and acreage of total impervious area on site. 
• Proposed topography. 
• Proposed drainage areas at all points of discharge from the site. 
• Proposed stormwater volume requirements for ESD targets and quantity control. 
• The location and size of ESD practices used to the MEP and all nonstructural, alternative 

surfaces, and micro-scale practices used. 
• Proposed hydrology analysis for runoff rates, storage volumes, and discharge velocities. 
• Stormwater design details and specifications. 
• Discharge calculations demonstrating stable conveyance of runoff off site. 
• Preliminary erosion and sediment control plans showing limits of disturbance, sensitive 

areas, buffers, and forests that are to be preserved, proposed phasing, construction 
sequencing, proposed practices, and stabilization techniques. 

• An overlay plan showing the location of stormwater ESD practices and proposed erosion 
and sediment controls. 

• A narrative to support the site development design and demonstrate that ESD will be 
achieved to the MEP. 

 
Stormwater and erosion and sediment control authorities will collaborate to provide coordinated 
feedback to the designer before a project proceeds to the more detailed final design phase.  This 
feedback will accompany the site development approval and should be incorporated into future 
submission. 
 
5.1.3.3 Final Plan Design and Review 
 
After site development plan approval, the developer may prepare final designs by incorporating 
comments from the appropriate review agencies.  After all reasonable ESD options have been 
exhausted, structural practices may be needed (see Chapter 3) to address additional Cpv 
requirements.  Final plan approval shall be required for issuing local grading and building 
permits.  Review authorities may require additional information at this phase, however, at a 
minimum final plans shall include the following information and meet the requirements 
established in COMAR 26.17.01.05 and 26.17.02 .09:  
 

• All of the information provided in the site development review. 
• Comments received by review agencies during the site development review. 
• Development details and site data including site area, disturbed area, new impervious 

area, and total impervious area. 
• Existing and proposed topography. 
• Proposed drainage areas. 
• Representative cross sections and details (existing and proposed structure elevations and 

water surface elevations). 
• The location of existing and proposed structures. 
• Construction specifications. 
• Operation and maintenance plans. 
• As-built design certification block. 
• Inspection schedule. 
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• Easements and rights-of-way. 
• Certification by the owner/developer that all construction will be done according to the 

plan. 
• Performance bonds. 
• Final erosion and sediment control plans. 
• Stormwater management report including; 

o A narrative to support the final design and demonstrate that ESD will be achieved 
to the MEP. 

o Table showing the ESD and Unified Sizing Criteria. 
o Hydrology and hydraulic analysis of the stormwater management system for all 

applicable sizing criteria. 
o Final sizing calculations for stormwater controls including drainage area, storage, 

and discharge points. 
o Final analysis of stable conveyance to downstream discharge points. 
o Geotechnical investigations including soil maps, borings, and site-specific 

recommendations. 
 
The design process described above is intended to be iterative, as comments from all review 
agencies are incorporated during each phase of project design.  This will help local jurisdictions 
coordinate with other programs requiring environmental review and ensure that development 
plans fit priorities for resource protection, enhancement, and restoration.  Many counties have 
performed restoration assessments on targeted watersheds.  The planning process described in 
Figure 5.1 and above allows individual site development to be evaluated in the context of these 
larger resource protection efforts.   
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Section 5.2 Addressing the Unified Sizing Criteria 
 
To accomplish the goal of maintaining predevelopment runoff characteristics, there must be a 
reasonable standard that is easily recognized, reproducible, and applied without opportunity for 
misrepresentation.  The simplest and most effective solution is to eliminate the need for 
evaluating predevelopment conditions on a site-by-site basis and apply the same standard to all 
sites.  For rainfall amounts less than two to three inches, there is little difference in the amount of 
runoff from most sites in undeveloped conditions although runoff amounts are lowest for woods.  
To best maintain predevelopment runoff characteristics, the target for ESD implementation 
should be “woods in good condition”. 
 
The Act requires the implementation of ESD to the MEP to mimic natural hydrologic runoff 
characteristics and minimize the impact of land development on water resources.  While ESD 
may be used to address Rev and WQv, limiting it to these criteria alone may not provide 
sufficient treatment to mimic natural hydrology for wooded conditions or address Cpv.  It may be 
necessary to increase the size of single ESD practices and/or connect them in series to decrease 
the volume of runoff to that expected from a naturally forested area.  Implementing ESD to that 
extent may not be practicable on all projects and a minimum standard is needed.  Sizing ESD 
practices to capture and treat both Rev and WQv is a practical minimum requirement for all 
projects. 
 
5.2.1 Performance Standards for Using Environmental Site Design  
 

 The standard for characterizing predevelopment runoff characteristics for new 
development projects shall be woods in good hydrologic condition; 

 
 ESD shall be implemented to the MEP to mimic predevelopment conditions;  

 
 As a minimum, ESD shall be used to address both Rev and WQv requirements; and 

 
 Channel protection obligations are met when ESD practices are designed according to 

the Reduced Runoff Curve Number Method described below. 
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5.2.2 Environmental Site Design Sizing Criteria 
 
The criteria for sizing ESD practices are based on capturing and retaining enough rainfall so that 
the runoff leaving a site is reduced to a level equivalent to a wooded site in good condition as 
determined using United States Department of Agriculture (USDA) Natural Resource 
Conservation Service (NRCS) methods (e.g., TR-55).  The basic principle is that a reduced 
runoff curve number (RCN) may be applied to post-development conditions when ESD practices 
are used.  The goal is to provide enough treatment using ESD practices to address Cpv 
requirements by replicating an RCN for woods in good condition for the 1-year rainfall event.  
This eliminates the need for structural practices from Chapter 3.  If the design rainfall captured 
and treated using ESD is short of the target rainfall, a reduced RCN may be applied to post-
development conditions when addressing stormwater management requirements.  The reduced 
RCN from Table 5.3 is calculated by subtracting the runoff treated by ESD practices from the 
total 1-year 24-hour design storm runoff. 
 
Table 5.3 was developed using the “Change in Runoff Curve Number Method” (McCuen, R., 
MDE, 1983) to determine goals for sizing ESD practices and reducing RCNs if those goals are 
not met.  During the planning process, site imperviousness and soil conditions are used with 
Table 5.3 to determine a target rainfall for sizing ESD practices.  Table 5.3 is also used to 
determine the reduced RCNs for calculating additional stormwater management requirements if 
the targeted rainfall cannot be met using ESD practices. 
 
ESD Sizing Requirements:  
PE = Rainfall Target from Table 5.3 used to determine ESD goals and size practices 
 
QE = Runoff depth in inches that must be treated using ESD practices 
     = PE x Rv; Rv = the dimensionless volumetric runoff coefficient 
                            = 0.05 + 0.009(I) where I is percent impervious cover 
 
ESDv = Runoff volume (in cubic feet or acre-feet) used in the design of specific ESD practices 
 
             where A is the drainage area (in square feet or acres)                          
 
 
 
5.2.3 Addressing Stormwater Management Requirements Using ESD 

 Treatment:    ESD practices shall be used to treat the runoff from 1 inch of rainfall (i.e., 

SD practices shall be used to the MEP to address Cp  (e.g., treat the runoff from the 1-

 Cp  shall be addressed on all sites including those where the 1-year post-

 

PE = 1 inch) on all new developments where stormwater management is required. 
 
E v
year 24-hour design storm) in accordance with the following conditions: 

 
o v

development peak discharge (qi) is less than or equal to 2.0 cfs. 

12
)(A)(P v=

)(RE
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o Cpv shall be based on the runoff from the 1-year 24-hour design storm calculated 
using the reduced RCN (see Table 5.3).  If the reduced RCN for a drainage area 
reflects “woods in good condition”, then Cpv has been satisfied for that drainage 
area. 

o When the targeted rainfall is not met, any remaining Cpv requirements shall be 
treated using structural practices described in Chapter 3.  

 
The runoff stored in ESD practices may be subtracted from the Overbank Flood 
Protection and Extreme Flood Volumes (i.e., Qp2, Qp10, Qf) where these are required.  
 

 Practices:  The runoff, QE, shall be treated by acceptable practices from the lists 
presented in this Chapter (see Sections 5.3 and 5.4).  QE may be treated using an 
interconnected series or “treatment train” of practices.   

 
 Multiple Drainage Areas:  ESD requirements shall be addressed for the entire limit of 

disturbance.  When a project is divided into multiple drainage areas, ESD requirements 
should be addressed for each drainage area. 

 
 Off-Site Drainage Areas:  ESD requirements shall be based on the drainage area to the 

practices providing treatment.  It is recommended that runoff from off-site areas be 
diverted away from or bypass ESD practices.  However, if this is not feasible, then ESD 
practices should be based on all pervious and impervious areas located both on-site and 
off-site draining to them.   

 
 Reduced RCNs:  When using reduced RCNs, the following conditions apply: 

 
o ESD practices should be distributed uniformly within each drainage area. 
o Where multiple ESD practices are used within a drainage area, individual 

practices may be oversized on a limited scale to compensate or over manage for 
smaller practices.  The size of any practice(s) is limited to the runoff from the 1-
year 24-hour storm, QE, draining to it. 

 
5.2.4 Basis for Using Table 5.3 to Determine ESD Sizing Criteria 
 

 Application:  Table 5.3 shall be used to determine both the rainfall targets for sizing 
ESD practices and the additional stormwater management requirements if those targets 
are not met. 

 
 Hydrologic Soil Groups:  Each chart in Table 5.3 reflects a different hydrologic soil 

group (HSG).  Designers should use the charts that most closely match the project’s soil 
conditions.  If more than one HSG is present within a drainage area, a composite RCN 
may be computed based on the proportion of the drainage area within each HSG (see 
examples below). 

 
 Measuring Imperviousness:  The measured area of a site that does not have vegetative 

or permeable cover shall be considered total impervious cover.  Estimates of proposed 
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imperviousness may be used during the planning process where direct measurements of 
impervious cover may not be practical.  Estimates should be based on actual land use and 
homogeneity and may reflect NRCS land use/impervious cover relationships (see Table 
2.2a in TR-55, USDA-NRCS, 1986) where appropriate.  The percent imperviousness 
(%I) may be calculated from measurements of site imperviousness. 

 
 RCN*:  RCN* is an alternate method to estimate PE when alternative surfaces (e.g., 

permeable pavements, green roofs) are used to reduce runoff.  RCN* is a composite value 
for the limit of disturbance using the effective RCNs identified in Section 5.3 for each 
alternative surface.  

 
 Reduced RCNs:  Areas shown in green (right hand side) on Table 5.3 show the target 

RCN for “woods in good condition” for the respective HSG.  Areas shown in yellow (left 
hand side) show the reduced RCN for each HSG that is applied to stormwater 
management calculations if the design rainfall is below the target. 

 
 Rainfall (Inches): Target rainfall (PE) amounts for sizing ESD practices to mimic 

wooded conditions for each respective HSG are located across the top of Table 5.3.  
These rainfall amounts are also used to determine the reduced RCNs for calculating 
additional stormwater management requirements if the targeted amounts cannot be met. 
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Table 5.3  Rainfall Targets/Runoff Curve Number Reductions used for ESD  
Hydrologic Soil Group A 

%I RCN* PE = 1" 1.2" 1.4" 1.6" 1.8" 2.0" 2.2" 2.4" 2.6" 
0% 40          
5% 43          

10% 46          
15% 48 38         
20% 51 40 38 38       
25% 54 41 40 39       
30% 57 42 41 39 38      
35% 60 44 42 40 39      
40% 61 44 42 40 39      
45% 66 48 46 41 40      
50% 69 51 48 42 41 38     
55% 72 54 50 42 41 39     
60% 74 57 52 44 42 40 38    
65% 77 61 55 47 44 42 40    
70% 80 66 61 55 50 45 40    
75% 84 71 67 62 56 48 40 38   
80% 86 73 70 65 60 52 44 40   
85% 89 77 74 70 65 58 49 42 38  
90% 92 81 78 74 70 65 58 48 42 38 
95% 95 85 82 78 75 70 65 57 50 39 
100% 98 89 86 83 80 76 72 66 59 40 

 
Hydrologic Soil Group B 

%I RCN* PE = 1" 1.2" 1.4" 1.6" 1.8" 2.0" 2.2" 2.4" 2.6" 
0% 61          
5% 63          

10% 65          
15% 67 55         
20% 68 60 55 55       
25% 70 64 61 58       
30% 72 65 62 59 55      
35% 74 66 63 60 56      
40% 75 66 63 60 56      
45% 78 68 66 62 58      
50% 80 70 67 64 60      
55% 81 71 68 65 61 55     
60% 83 73 70 67 63 58     
65% 85 75 72 69 65 60 55    
70% 87 77 74 71 67 62 57    
75% 89 79 76 73 69 65 59    
80% 91 81 78 75 71 66 61    
85% 92 82 79 76 72 67 62 55   
90% 94 84 81 78 74 70 65 59 55  
95% 96 87 84 81 77 73 69 63 57  
100% 98 89 86 83 80 76 72 66 59 55 

 Cpv Addressed (RCN = Woods in Good Condition)

RCN Applied to Cpv Calculations
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Table 5.3  Runoff Curve Number Reductions used for Environmental Site Design (continued) 
Hydrologic Soil Group C 

%I RCN* PE = 1" 1.2" 1.4" 1.6" 1.8" 2.0" 2.2" 2.4" 2.6" 
0% 74            
5% 75            

10% 76            
15% 78          
20% 79 70         
25% 80 72 70 70       
30% 81 73 72 71         
35% 82 74 73 72 70        
40% 84 77 75 73 71        
45% 85 78 76 74 71        
50% 86 78 76 74 71        
55% 86 78 76 74 71 70       
60% 88 80 78 76 73 71     
65% 90 82 80 77 75 72     
70% 91 82 80 78 75 72     
75% 92 83 81 79 75 72     
80% 93 84 82 79 76 72     
85% 94 85 82 79 76 72     
90% 95 86 83 80 77 73 70    
95% 97 88 85 82 79 75 71      
100% 98 89 86 83 80 76 72 70     

 
Hydrologic Soil Group D 

%I RCN* PE = 1" 1.2" 1.4" 1.6" 1.8" 2.0" 2.2" 2.4" 2.6" 
0% 80             
5% 81          

10% 82          
15% 83          
20% 84 77            
25% 85 78            
30% 85 78 77 77          
35% 86 79 78 78          
40% 87 82 81 79 77         
45% 88 82 81 79 78         
50% 89 83 82 80 78         
55% 90 84 82 80 78         
60% 91 85 83 81 78         
65% 92 85 83 81 78         
70% 93 86 84 81 78         
75% 94 86 84 81 78         
80% 94 86 84 82 79         
85% 95 86 84 82 79         
90% 96 87 84 82 79 77        
95% 97 88 85 82 80 78        
100% 98 89 86 83 80 78 77       

 
Cpv Addressed (RCN = Woods in Good Condition)

RCN Applied to Cpv Calculations
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5.2.5 Design Examples:  Computing ESD Stormwater Criteria 
 
Design examples are provided only to illustrate how ESD stormwater sizing criteria are 
computed for hypothetical development projects.  These design examples are also utilized 
elsewhere in the manual to illustrate design concepts.   
   
Design Example No. 5.1:  Residential Development – Reker Meadows 
 
The layout of the Reker Meadows subdivision is shown in Figure 2.6. 
 
Site Data: 
 
Location:  Frederick County, MD 
Site Area:  38.0 acres 
Drainage Area: 38.0 acres 
Soils:   60% B, 40% C 
Impervious Area: 13.8 acres 
 
Step 1:  Determine ESD Implementation Goals  
 
The following basic steps should be followed during the planning phase to develop initial targets 
for ESD implementation. 
 
A. Determine Pre-Developed Conditions: 
 
The goal for implementing ESD on all new development projects is to mimic forested runoff 
characteristics.  The first step in this process is to calculate the RCN for “woods in good 
condition” for the project: 
 
• Determine Soil Conditions and RCNs for “woods in good condition” 
 
Soil Conditions 

HSG RCN† Area Percent 
A 38‡ 0 0% 
B 55 22.8 acres 60% 
C 70 15.2 acres 40% 
D 77 0 0% 

† RCN for “woods in good condition” (Table 2-2, TR-55) 
‡ Actual RCN is less than 30, use RCN = 38 
 
• Determine composite RCN for “woods in good condition” 
 

61
acres38

)acres2.1570()acres8.2255(RCNwoods =
×+×

=  

 
The target RCN for “woods in good condition” is 61. 
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B. Determine Target PE Using Table 5.3:  
 
PE =  Rainfall used to size ESD practices 
 
During project planning and preliminary design, site soils and proposed imperviousness are used 
to determine the target PE for sizing ESD practices to mimic wooded conditions. 
 
• Determine Proposed Imperviousness (%I) 
 
Proposed Impervious Area (as measured from site plans):  13.8 acres  
%I = Impervious Area / Drainage Area 
     = 13.8 acres / 38 acres 
     = 36.3%;  
 
Because %I is between 35% and 40%, both values should be checked and the more conservative 
result used to determine target PE. 
 
For this example, assume imperviousness is distributed proportionately (60/40) in B and C soils. 
 
• Determine PE from Table  
 
Using %I = 35% & 40% and B Soils: 

 
 
PE ≥ 1.8 inches will reduce the RCN to reflect “woods in good condition” for %I = 35% & 40% 
 
Using %I = 35% & 40% and C Soils: 
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For %I = 35%, PE ≥ 1.6 inches will reduce the RCN to reflect “woods in good condition” 
For %I = 40%, PE ≥ 1.8” to achieve the same goal.   
 
For this project, PE happens to be the same for both soil groups, therefore use PE = 1.8 inches of 
rainfall as the target for ESD implementation. 
 
C. Compute QE : 
 
QE = Runoff depth used to size ESD practices 

QE  = PE x Rv, where 
PE = 1.8 inches 
Rv =  0.05 + (0.009)(I); I = 36.3 

           = 0.05 + (0.009 x 36.3) = 0.38 
 
QE =  1.8 inches x 0.38 
     = 0.68 inches 
 
ESD targets for the Reker Meadows project: 
 
PE = 1.8 inches 
QE = 0.68 inches 
 
By using ESD practices that meet these targets, Rev, WQv, and Cpv requirements will be 
satisfied.  Potential practices could include swales or micro-bioretention to capture and treat 
runoff from the roads.  Likewise, raingardens and disconnection of rooftop runoff could be used 
to capture and treat runoff from the houses.  
 
Step 2:  Determine Stormwater Management Requirements After Using ESD 
 
For this example, it is assumed that ESD techniques and practices were implemented to treat 
only 1.2 inches of rainfall (e.g., PE = 1.2 inches) over the entire project.  After all efforts to 
implement ESD practices have been exhausted, the following basic steps should be followed to 
determine how much additional stormwater management is required. 
 
A. Calculate Reduced RCNs 
 
PE =  Rainfall used to size ESD practices 
 
During the planning and design processes, site soils, measured imperviousness, and PE are used 
to determine reduced RCNs for calculating Cpv requirements. 
 
• Determine Reduced RCN for PE =  1.2 inches 
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Using %I = 35% & 40%, B Soils, and PE = 1.2 inches: 

 
 
For B Soils, PE = 1.2 inches, and %I = 35% & 40%, reduced RCN = 63 
 
Using %I = 35% & 40%, C Soils, and PE = 1.2 inches: 

 
 
For C Soils, PE = 1.2 inches, and %I = 35% & 40%, reduced RCN = 73 & 75, respectively 
 
Use the more conservative value, 75, for calculating a composite RCN for the site. 
 
A composite RCN may be calculated as follows: 
 
For PE = 1.2 inches: 
 

8.67
acres38

)acres2.1575()acres8.2263(RCN =
×+×

=  

 
Use 68 
 
B. Calculate Cpv Requirements 
 
The composite RCN for “woods in good condition” is 61 (see Step 1A above). 
 
The design RCN (68) does not reflect the composite RCN for “woods in good condition” (61) 
and, therefore Cpv must be addressed.  However, PE ≥ 1.0 inches and Cpv requirements are based 
on the runoff from the 1-year 24-hour design storm calculated using the reduced RCN (68). 
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• Compute Cpv Storage Volume 
 
When PE ≥ 1.0 inches, Cpv shall be the runoff from the 1-year 24-hour design storm calculated 
using the reduced RCN.  If the reduced RCN for a drainage area reflects “woods in good 
condition”, then Cpv has been satisfied for that drainage area. 
 
Calculate Cpv using design PE = 1.2 inches (RCN = 68): 
 
Cpv = Q1 x A 
 
where: Q1 is the runoff from the 1-year 24-hour design storm 
 

)S8.0P(
)S2.0P(Q

2

1 +
−

=  (Equation 2.3, TR-55, USDA NRCS 1986) 

 
where: P = 1-year 24-hour design storm 

S = (1000/RCN) – 10  (Equation 2-4, TR-55) 
       = (1000/68) – 10 
       =  4.7 
 

inches43.0
36.6
76.2

)]7.4x8.0(6.2[
)]7.4x2.0(6.2[Q

2

1 ==
+
−

=  

 
Cpv = 0.43 inches x 38 acres 

= 1.36 ac. – ft. or 59, 240 cubic feet  
 

Cpv Storage Requirements for Reker Meadows 
Additional Cpv Required Rainfall (PE) 

(ac-ft) (cu. ft.) 
Notes: 

PE ≥ 1.8 inches NA NA Target PE for RCN = woods  
PE = 1.2 inches 1.36 59,240 Design PE  
Conventional Design 1.65 71,875 from Chapter 2 (see page 2.18) 

   
Stormwater management requirements for the Reker Meadows project include using ESD 
practices to treat 1.2 inches of rainfall and structural practices from Chapter 3 (e.g., shallow 
wetland) to treat the Cpv of 59,240 cubic feet. 
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Design Example No. 5.2:  Commercial Development - Claytor Community Center 
 
The layout of the Claytor Community Center is shown in Figure 2.9. 
 
Site Data: 
 
Location:  Dorchester County 
Site Area:  3.0 acres 
Drainage Area: 3.0 acres 
Soils:   100% B 
Impervious Area: 1.9 acres 
 
Step 1:  Determine ESD Implementation Goals 
 
The following basic steps should be followed during the planning phase to develop initial targets 
for ESD implementation. 
 
A. Determine Pre-Developed Conditions: 
 
The goal for implementing ESD on all new development projects is to mimic forested runoff 
characteristics.  The first step in this process is to calculate the RCN for “woods in good 
condition” for the project. 
 
• Determine Soil Conditions and RCNs for “woods in good condition” 
 
Soil Conditions 

HSG RCN† Area Percent 
A 38‡ 0 0% 
B 55 3.0 acres 100% 
C 70 0 acres 0% 
D 77 0 0% 

† RCN for “woods in good condition” (Table 2-2, TR-55) 
‡ Actual RCN is less than 30, use RCN = 38 
 
The site is entirely located in HSG B, and the target RCN for “woods in good condition” is 55. 
 
B. Determine Target PE Using Table 5.3 
 
PE = Rainfall used to size ESD practices 
 
During the project planning and preliminary design, site soils and proposed imperviousness are 
used to determine target PE for sizing ESD practices to mimic wooded conditions. 
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• Determine Proposed Imperviousness (%I) 
 
Proposed Impervious Area (as measured from site plans):  1.9 acres 
%I = Impervious Area / Drainage Area 
      = 1.9 acres / 3.0 acres 
      = 63.3% 
 
Because %I is closer to 65% than 60%, use the more conservative value, 65%. 
 
• Determine PE from Table 
 
Using %I = 65% & B Soils: 

 
 
PE ≥ 2.0 inches will reduce the RCN to reflect “woods in good condition” for %I = 65% 
 
For this project, use PE = 2.0 inches 
 
C. Compute QE : 
 
QE = Runoff depth used to size ESD practices 
QE = PE x Rv, where 

PE = 2.0 inches 
Rv  =  0.05 + (0.009)(I); I = 63.3% 

     = 0.05 + (0.009 x 63.3) 
     =  0.62 
 
QE =  2.0 inches x 0.62 
     = 1.24 inches 
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ESD targets for the Claytor Community Center project: 
 
PE = 2.0 inches 
QE = 1.24 inches 
 
By using ESD practices that meet these targets, Rev, WQv, and Cpv requirements will be 
satisfied.  Potential practices could include permeable pavements, micro-bioretention, or 
landscape infiltration to capture and treat runoff from the rooftops, parking lots, and drive aisles. 
 
Step 2.  Determine Stormwater Management Requirements After Using ESD 
 
For this example, it is assumed that ESD techniques and practices were implemented to treat 
only 1.6 inches of rainfall (e.g., PE = 1.6 inches) over the entire project.  After all efforts to 
implement ESD practices have been exhausted, the following basic steps should be followed to 
determine if any additional stormwater management is required. 
 
A. Calculate Reduced RCNs 
 
PE = Rainfall used to size ESD practices 
 
During the design process, site soils, measured imperviousness, and PE are used to determine 
reduced RCNs for calculating Cpv requirements. 
 
• Determine Reduced RCN for PE =  1.6 inches 
 
Using %I = 65%, B Soils, and PE = 1.6 inches: 

 
 
For B Soils, PE = 1.6 inches, and %I = 65%, reduced RCN = 65 
 
B. Calculate Cpv Requirements 
 
The RCN for “woods in good condition” = 55 (see Step 1A above). 
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The design RCN (65) does not reflect “woods in good condition” (55) and therefore Cpv must be 
addressed.  However, PE ≥ 1.0 inches, and Cpv is based on the runoff from the 1-year 24-hour 
design storm calculated using the reduced RCN (65). 
 
• Compute Cpv Storage Volume 
 
When PE ≥ 1.0 inches, Cpv shall be the runoff from the 1-year 24-hour design storm calculated 
using the reduced RCN.  If the reduced RCN for a drainage area reflects “woods in good 
condition”, then Cpv has been satisfied for that drainage area. 

 
Calculate Cpv using design PE = 1.6 inches (RCN = 65) 
 
Cpv = Q1 x A 
 
where: Q1 = runoff from the 1-year 24-hour design storm 
 

)S8.0P(
)S2.0P(Q

2

1 +
−

=  (Equation 2.3, TR-55, USDA NRCS 1986) 

 
 

where: P = 1-year 24-hour design storm 
S = (1000/RCN) – 10  (Equation 2-4, TR-55) 

       = (1000/65) – 10 
       =  5.4 
 

inches42.0
12.7
96.2

)]4.5x8.0(8.2[
)]4.5x2.0(8.2[Q

2

1 ==
+
−

=  

 
Cpv = 0.42 inches x 3.0 acres 

= 0.105 ac. – ft. or 4,574 cubic feet 
 

Cpv Storage Requirements for Claytor Community Center 
Additional Cpv Required Rainfall (PE) 

(ac-ft) (cu. ft.) 
Notes: 

PE ≥ 2.0 inches NA NA Target PE for RCN = woods  
PE = 1.6 inches 0.105 4,574 Design PE  
Conventional Design 0.21 9,150 See Note Below* 

*NOTE:  Prior to 2009, Cpv was not required on the Eastern Shore.  However, an estimated 0.21 ac.-ft (9,150 
cubic feet) would have been needed to address Cpv in Design Example No. 2 in Chapter 2.  
 
Stormwater management requirements for the Claytor Community Center project include using 
ESD practices to treat 1.6 inches of rainfall and structural practices from Chapter 3 (e.g., shallow 
wetland) to treat the Cpv of 4,574 cubic feet. 
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Design Example No. 5.3:  Multiple Drainage Areas – Pensyl Pointe 
 
The layout of the Pensyl Pointe subdivision is shown in Figure 2.12. 
 
Site Data: 
 
Location:  Montgomery County, MD 
Site Area:  38.0 acres 
Drainage (DA) 1 
 Area:   7.6 acres 
 Soils:   60% B, 40% C 
 Impervious Area: 2.25 acres 
 
Drainage (DA) 2 
 Area:   30.4 acres 
 Soils:   60% B, 40% C 
 Impervious Area: 11.55 acres 
 
Step 1: Determine ESD Implementation Goals 
 
The following basic steps should be followed during the planning phase to develop initial targets 
for ESD implementation. 
 
A. Determine Pre-Developed Conditions: 
 
The goal for implementing ESD on all new development sites is to mimic forested runoff 
characteristics.  The first step in this process is to calculate the RCNs for “woods in good 
condition” for the project. 
 
• Determine Soil Conditions and RCNs for “woods in good condition” 
 
DA 1 
 
Soil Conditions (DA 1) 

HSG RCN† Area Percent 
A 38‡ 0 0% 
B 55 4.6 acres 60% 
C 70 3.0 acres 40% 
D 77 0 0% 

† RCN for “woods in good condition” (Table 2-2, TR-55) 
‡ Actual RCN is less than 30, use RCN = 38 
 
• Determine Composite RCN for “woods in good condition” for DA 1 
 

61
acres6.7

)acres0.370()acres6.455(RCN woods =
×+×

=  
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The target RCN for “woods in good condition” is 61 
 
DA 2 
 
Soil Conditions (DA 2) 

HSG RCN† Area Percent 
A 38‡ 0 0% 
B 55 18.2 acres 60% 
C 70 12.2 acres 40% 
D 77 0 0% 

† RCN for “woods in good condition” (Table 2-2, TR-55) 
‡ Actual RCN is less than 30, use RCN = 38 
 
Determine Composite RCN for “woods in good condition” for DA 2 
 

61
acres4.30

)acres2.1270()acres2.1855(RCN woods =
×+×

=  

The target RCN for “woods in good condition” is 61 
 
B. Determine Target PE Using Table 5.3: 
 
PE = Rainfall used to size ESD practices 
 
During the planning and preliminary design processes, site soils and proposed imperviousness 
are used to determine target PE for sizing ESD practices to mimic wooded conditions. 
 
• Determine Proposed Imperviousness (%I)  
 
DA 1 
 
Proposed Impervious Area (as measured from site plans):  2.25 acres;  
%I = Impervious Area / Drainage Area 
      = 2.25 acres / 7.6 acres 
      = 30.0% 
 
DA 2 
 
Proposed Impervious Area (as measured from site plans):  11.55 acres;  
%I = Impervious Area / Drainage Area 
      = 11.55 acres / 30.4 acres 
      = 38.0% 
 
Because %I is closer to 40% than 35%, use the more conservative value , 40%, to determine 
target PE. 
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For this example, assume imperviousness in DA 1 & DA 2 is distributed proportionately (60/40) 
in B and C soils. 
 
• Determine PE from Table 
 
DA 1 
 
Using %I = 30% and B Soils: 

 
 
P ≥ 1.6 inches will reduce RCN to reflect “woods in good condition” 
 
Using %I = 30% and C Soils: 

 
 
PE ≥ 1.6 inches will reduce the RCN to reflect “woods in good condition”.  
 
For DA 1, PE happens to be the same for both soil groups, therefore use PE = 1.6 inches of 
rainfall. 
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DA 2 
 
Using %I = 40% and B Soils: 

 
 
PE ≥ 1.8 inches will reduce the RCN to reflect “woods in good condition”. 
 
Using %I = 40% and C Soils: 

 
 
PE ≥ 1.8 inches will reduce the RCN to reflect “woods in good condition”. 
 
For DA 2, PE happens to be the same for both soil groups, therefore use PE = 1.8 inches of 
rainfall. 
 
C. Compute QE: 
 
DA 1 
 
QE = Runoff depth used to size ESD practices 
QE = PE x Rv, where 
 PE =  1.6 inches 
 Rv = 0.05 + (0.009)(I); I = 30.0% 
           = 0.05 + (0.009 x 30.0) 
           =  0.32 
 
QE =  1.6 inches x 0.32 
     = 0.51 inches 
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DA 2 
 
QE = Runoff depth used to size ESD practices 
QE = PE x Rv, where 
 PE =  1.8 inches 
 Rv = 0.05 + (0.009)(I); I = 38.0% 
           = 0.05 + (0.009 x 38.0) 
           =  0.39 
 
QE =  1.8 inches x 0.39 
     = 0.70 inches 
 
ESD targets for the Pensyl Pointe project: 
 
DA 1      DA 2 
 
PE = 1.6 inches    PE = 1.8 inches 
QE = 0.51 inches    QE = 0.70 inches 
 
By using ESD practices that meet these targets, Rev, WQv, and Cpv requirements will be 
satisfied.  Potential practices could include swales or micro-bioretention to capture and treat 
runoff from the roads.  Likewise, raingardens and disconnection of runoff could be used to 
capture and treat runoff from the houses. 
 
Step 2.  Determine Stormwater Management Requirements After Using ESD 
 
For this example, it is assumed that ESD techniques and practices were implemented to treat 
only 1.6 inches of rainfall (e.g., PE = 1.6 inches) over the entire project.  After all efforts to 
implement ESD practices have been exhausted, the following basic steps should be followed to 
determine if any additional stormwater management is required. 
 
A. Calculate Reduced RCNs 
 
PE = Rainfall used to size ESD practices 
 
During the planning and design processes, site soils, measured imperviousness, and PE are used 
to determine reduced RCNs for calculating Cpv requirements. 
 
• Determine Reduced RCNs for PE = 1.6 inches 
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DA 1 
 
Using %I = 30%, B Soils, and PE = 1.6 inches: 

 
 
For B Soils, PE = 1.6 inches, and %I = 30%, reduced RCN = 55 (woods in good condition) 
 
Using %I = 30%, C Soils, and PE =  1.6 inches: 

 
 
For C Soils, PE = 1.6 inches, and %I = 30%, reduced RCN = 70 (woods in good condition) 
 
Composite RCNs may be calculated as follows: 
 
For PE = 1.6 inches: 
 
 
 

9.60
acres6.7

)acres0.370()acres6.455(RCN =
×+×

=

Use 61 
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DA 2 
 
Using %I = 40%, B Soils, and PE = 1.6 inches: 

 
 
For B Soils, PE = 1.6 inches, and %I = 40%, reduced RCN = 56 
 
Using %I = 40%, C Soils, and PE = 1.6 inches: 

 
 
For C Soils, PE = 1.6 inches, and %I = 40%, reduced RCN = 71 
 
Composite RCNs may be calculated as follows: 
 
For PE = 1.6 inches: 
 
 
 

62
acres4.30

)acres2.1271()acres2.1856(RCN =
×+×

=

 
Reduced RCNs for the Pensyl Pointe project: 
 

DA 1    DA 2 
 
PE = 1.6 inches RCN = 61   RCN = 62 
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B. Calculate Cpv Requirements 
 
DA 1 
 
The composite RCN for “woods in good condition” is 61 (see Step 1A above). 
 
The design RCN (61) for PE = 1.6 inches reflects “woods in good condition” and therefore Cpv is 
addressed.  
 

Cpv Storage Requirements for Pensyl Pointe - DA 1 
Additional Cpv Required Rainfall (PE) 

(ac-ft) (cu. ft.) 
Notes: 

PE ≥ 1.6 inches NA NA Target PE for RCN = woods  
PE = 1.6 inches NA NA Design PE  
Conventional Design 0.30 13,070 From Chapter 2 (see page 2.32) 

 
DA 2 
 
The composite RCN for “woods in good condition” is 61 (see Step 1A above). 
 
The design RCN (62) does not reflect the composite RCN for “woods in good condition” (61) 
and Cpv must be addressed.  However, PE ≥ 1.0 inches, and Cpv is based on the runoff from the 
1-year 24-hour design storm calculated using the reduced RCN (62). 
 
Calculate Cpv using design PE = 1.6 inches (RCN = 62) 
 
Cpv = Q1 x A 
 
Where Q1 is the runoff from the 1-year 24-hour design storm 
 

)S8.0P(
)S2.0P(Q

2

1 +
−

=  (Equation 2.3, TR-55, USDA NRCS 1986) 

 
where: P = 1-year 24-hour design storm 
           S = (1000/RCN) – 10  (Equation 2-4, TR-55) 
              = (1000/62) – 10 
              =  6.1 
 

inches25.0
48.7
90.1

)]1.6x8.0(6.2[
)]1.6x2.0(6.2[Q

2

1 ==
+
−

=  

 
Cpv = 0.25 inches x 30.4 acres 

= 0.63 ac. – ft. or 27,440 cubic feet  
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Supp. 1  5.40 

Cpv Storage Requirements for Pensyl Pointe – DA 2 
Additional Cpv Required Rainfall (PE) 

(ac-ft) (cu. ft.) 
Notes: 

PE ≥ 1.8 inches NA NA Target PE for RCN = woods  
PE = 1.6 inches 0.63 27,440 Design PE  
Conventional Design 1.31 57,065 From Chapter 2 (see page 2.33) 

 
Stormwater management requirements for the Pensyl Pointe project include using ESD practices 
to treat 1.6 inches of rainfall and structural practices from Chapter 3 (e.g., shallow wetland) to 
treat the Cpv of 27,440 cubic feet. 
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Section 5.3 Alternative Surfaces  
 
An effective method to reduce imperviousness in residential, commercial, and industrial 
applications is to use more permeable alternatives.  Roofs and pavements are often overlooked 
areas that may be replaced with more permeable surfaces.  Green roofs are particularly useful 
alternatives for reducing impervious cover and provide much needed green space in ultra-urban 
or high-density developments.  Whether made from porous asphalt or concrete, interlocking 
pavers, or reinforced turfs, permeable pavements are a cost-effective alternative for parking lot 
and roadway surfaces. 
 
Alternative surface variants include: 
 

 A-1. Green Roofs 
 A-2. Permeable Pavements 
 A-3. Reinforced Turf 
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A-1.  Green Roofs 
 
Green roofs are alternative surfaces that replace conventional construction materials and include 
a protective covering of planting media and vegetation.  Also known as vegetated roofs, roof 
gardens, or eco-roofs, these may be used in place of traditional flat or pitched roofs to reduce 
impervious cover and more closely mimic natural hydrology.  Green roofs produce less heat than 
conventional systems.  Therefore, they may be used to help mitigate stormwater impacts and 
temperature increases caused by new development.  
 
There are two basic green roof designs that are distinguished by media thickness and the plant 
varieties that are used.  The more common or “extensive” green roof is a lightweight system 
where the media layer is between two and six inches thick.  This limits plants to low-growing, 
hardy herbaceous varieties.  An extensive green roof may be constructed off-site as a modular 
system with drainage layers, growing media, and plants installed in interlocking grids.  
Conventional construction methods may also be used to install each component separately. 
 
“Intensive” green roofs have thicker soil layers (eight inches or greater) and are capable of 
supporting more diverse plant communities including trees and shrubs.  A more robust structural 
loading capacity is needed to support the additional weight of the media and plants.  Intensive 
green roofs are more complex and expensive to design, construct, and maintain, are less 
commonly used, and are therefore not covered here. 
 
 
Applications: 
 
Green roofs may be used to replace most conventional roofs in both new and redevelopment 
applications in residential, commercial, and industrial projects.  Green roofs are particularly 
useful for reducing impervious cover in ultra-urban or high-density areas as well.  Green roofs 
may also mitigate temperature increases on projects located in thermally sensitive watersheds.  
  
Performance: 
 
When designed according to the guidance provided below, the rooftop area covered by a green 
roof will have runoff characteristics more closely resembling grassed or open space areas.  The 
capacity of a green roof to detain runoff is governed by planting media thickness and roof slope 
or “pitch.”  However, the RCNs shown in Table 5.4 below are used to determine how green roofs 
contribute to addressing the ESD Sizing Criteria.  
 
Table 5.4  Effective RCNs for Extensive Green Roofs 
Roof Thickness (in.): 2 3 4 6 8 
Effective RCN: 94 92 88 85 77 
 
Because impermeable liners are an integral component in all systems, green roofs do not provide 
groundwater recharge.  Therefore, additional treatment is needed to compensate for the loss of 
recharge from rooftop areas.  This is equal to Rev for the rooftop area and may be provided in 
separate infiltration practices or as additional storage within downstream ESD practices.   
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Constraints: 
 
The following constraints are critical when considering the use of green roofs to treat stormwater 
runoff: 
 

 Infrastructure:  The location of existing and proposed utilities (e.g., HVAC, gutters, 
downspouts, electricity) will influence the design and construction of green roofs. 

  
 Structure:   Green roofs are not suitable for use on steep roofs (> 30% or 4:12).  Sloped 

roofs may require additional measures to prevent sliding and ensure stability.  The structure 
must also be capable of supporting the additional weight (live and dead load) of a green roof.  
Typical dead load ranges from 8 to 36 lbs/ft2.  Live load is a function of rainfall retention 
(e.g., 1 inch of rain or 10 inches of snow equals 5.2 lbs/ft2).  For redevelopment projects and 
existing buildings, additional measures (e.g., trusses, joists, columns) may be needed for 
support.   

 
 Waterproofing:  Materials should be durable under the conditions associated with vegetated 

covers.  Supplemental barrier layers may be required with waterproofing membranes that 
may be damaged by plant roots. 

 
 Drainage:  Building drainage (e.g., gutters, deck drains, scuppers) must be capable of 

managing large rainfall events without inundating the roof.   
 
Design Guidance: 
 
The following conditions should be considered when designing green roofs: 
 

 Conveyance:  Runoff shall flow through and exit green roof systems in a safe and non-
erosive manner.  Overflow structures should be capable of passing the 2-year 24-hour design 
storm without inundating the roof.  A semi-rigid, plastic geocomposite drain or mat layer 
should be included to convey runoff to the building drainage system.  Flat roof applications 
may require a perforated internal network to facilitate drainage of rainfall.    Additionally, 
roof flashing should extend six inches above the media surface and be protected by counter-
flashing. 

 
Runoff from adjacent roofs should not drain to the green roof.  If bypassing a green roof is 
impractical, an overflow device (e.g., gutter, deck drain) should be used. 
 
All green roofs shall include a waterproofing system or membrane.  Materials used should be 
durable under vegetated cover conditions and resistant to biological and root attack.  A 
supplemental barrier may be needed to protect the waterproofing from plant roots. 
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 Treatment:  Green roof systems shall meet the following conditions: 
 

o Planting media shall be non-soil engineered mixes conforming to the specifications 
found in Appendix B.4.  Media layers should be between two to six inches thick.  
Dual media systems may be applied where green roof assemblies are four inches or 
thicker. 

o Individual layers (e.g., root barriers, drainage mats, separation geotextiles) shall 
conform to the specifications found in Appendix B.4. 

 
Figure 5.2 Cutaway of a Typical Green Roof 

 
 

 Structure:   
 

o The roof structure shall be capable of bearing the maximum predicted dead and live 
loads associated with green roof systems.  Standardized media weights and 
procedures (e.g., ASTM E-2397-05, E-2399-05) shall be used to establish the dead 
load bearing capacity of the roof. 

o Green roofs with pitches steeper than 2:12 shall include supplemental measures (e.g., 
slope bars, rigid stabilization panels, reinforcing mesh) to enhance stability and 
prevent media sliding. 

 
 Landscaping:  Vegetation is critical to the function and appearance of any green roof.  

Therefore landscaping plans should be provided according to the guidance in Appendix B.4.  
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A vigorous, drought-tolerant vegetative cover should be established using varieties of sedum, 
delosperma, or similar varieties native or suitable for growth in Maryland.  

 
Construction Criteria: 
 
The following items should be addressed during construction of projects with green roofs: 
 

 Waterproofing Installation:  Measures shall be taken to prevent membrane damage during 
green roof installation.  Any flaws, irregularities, or conditions that may cause leaks or roof 
damage shall be identified and repaired.  The waterproofing membrane should be visually 
inspected and tested for water tightness prior to installation of the planting mix.   

 
 Slope Stabilization Measures:  Where required, slope stabilization measures should be 

placed prior to green roof installation.  In some situations, slope stabilization may be 
integrated into the roof structure. 

 
 Green Roof Installation:  Green roof systems should be installed according to the 

manufacturer’s instructions.  Generally, root-barrier layers, walkways, and irrigation systems 
should be installed first. 

 
Inspection: 
 

 The following certifications shall be required during construction: 
 

o Prior to placement of the waterproofing, drainage, and treatment materials, 
certification that the constructed roof meets the load bearing capacity specified on 
the approved plans.   

o After its installation and prior to placement of the planting media and stock, 
certification regarding the water tightness of the waterproofing membrane. 

 
 Regular inspections shall be made during the following stages of construction: 

 
o During placement of the waterproofing membrane.   
o During placement of the drainage system. 
o During placement of the planting media. 
o Upon installation of the plant material. 
o Before issuing use and occupancy approvals (new construction only). 
o During the second growing season to ensure adequate vegetation survival. 

 
Maintenance Criteria: 
 
Green roofs require annual maintenance to ensure optimum performance.  Typically, eighteen 
months are needed to establish adequate initial plant growth.  Periodic irrigation may be needed 
during this time and basic weeding, fertilizing, and in-fill planting may be required as well.  
After plants are established, the roof should be inspected and light weeding performed once or 
twice per year. 
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A-2.  Permeable Pavements 
 
Permeable pavements are alternatives that may be used to reduce imperviousness.  While there 
are many different materials commercially available, permeable pavements may be divided into 
three basic types:  porous bituminous asphalt, pervious concrete, and permeable interlocking 
concrete pavements.  Permeable pavements typically consist of a porous surface course and open 
graded stone base/subbase or sand drainage system.  Stormwater drains through the surface 
course, is captured in the drainage system, and infiltrates into the surrounding soils.  Permeable 
pavements significantly reduce the amount of impervious cover, provide water quality and 
groundwater recharge benefits, and may help mitigate temperature increases. 
 
 
Applications: 
 
Permeable pavements are effective for reducing imperviousness in pedestrian pavements, 
parking lots, driveways, plazas, and access roads.  They may be used in both new and 
redevelopment applications in residential, commercial, and industrial projects.  Permeable 
pavements are particularly useful in high-density areas where space is limited.   
 
Performance: 
 
When designed according to the guidance provided below, areas covered by permeable 
pavements will have runoff characteristics more closely resembling vegetated areas.  The 
capacity of permeable pavements to capture and detain runoff is governed by the storage 
capacity, compaction of the soil subgrade, and in-situ soil properties.  Consequently, RCN’s 
applied to these systems vary with individual design characteristics.  The effective RCN’s shown 
in Table 5.5 are used when addressing the ESD Sizing Criteria. 
 
Constraints: 
 
The following constraints are critical when considering the use of permeable pavements to 
capture and treat stormwater runoff: 
 

 Space:  The size and distribution of paved surfaces within a project must be considered early 
during planning and design.  Permeable pavements should not be used in areas where there 
are risks for foundation damage, basement flooding, interference with subsurface sewage 
disposal systems, or detrimental impacts to other underground structures. 

 
 Topography:  Runoff should sheetflow across permeable pavements.  Pavement surfaces 

should be gradual (≤ 5%) to prevent ponding of water on the surface and within the subbase.  
 

 Soils:  Sandy and silty soils are critical to successful application of permeable pavements.  
The HSG should be A, B or C. 
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Subsurface water conditions (e.g., water table) will help determine the stone reservoir 
thickness used.  The probability of practice failure increases if the reservoir intercepts 
groundwater.  Therefore, subbase inverts should be above local groundwater tables. 

 
 Drainage Area:  Permeable pavements are an at-source practice for reducing the effects of 

impervious cover and addressing ESD criteria.  As the impervious area draining to each 
practice increases, practice effectiveness weakens.  Therefore, runoff from adjacent areas (or 
“run-on”) should be limited.   

 
 Hotspot Runoff:  Permeable pavements should not be used to treat hotspots that generate 

higher concentrations of hydrocarbons, trace metals, or toxicants than are found in typical 
stormwater runoff and may contaminate groundwater.  

 
 Structure:  Most permeable alternatives have a lower load bearing capacity than 

conventional pavements.  Therefore, applications should be limited to locations that do not 
receive heavy vehicle traffic and where sub soils are not compacted.   

 
 Operation:  Permeable pavements are highly susceptible to clogging and subject to owner 

neglect.  Individual owners need to be educated to ensure that proper maintenance and winter 
operation activities will allow the system to function properly. 

 
Design Guidance: 
 
The following conditions should be considered when designing permeable pavements: 
 

 Conveyance:  Runoff shall flow through and exit permeable pavements in a safe and non-
erosive manner.  Permeable pavements should be designed off-line whenever possible.  
Runoff from adjacent areas should be diverted to a stable conveyance system.  If bypassing 
these areas is impractical, then runoff should sheetflow onto permeable pavements.   

 
Pavement surfaces shall have a permeability of eight inches per hour or greater to convey 
water into the subbase rapidly.  The slope of the permeable pavement shall be no greater 
than 5%.  Any grade adjustments requiring fill should be accomplished using the subbase 
material.  Permeable pavements may be placed in sloped areas by terracing levels along 
existing contours. 
 
Pavement systems should include an alternate mode for runoff to enter the subbase reservoir.  
In curbless designs, this may consist of a two-foot wide stone edge drain.  Raised inlets may 
be required in curbed applications. 
 
The bottom of the subbase shall be level to enhance distribution and reduce ponding within 
the reservoir.  A network of perforated pipes may be used to uniformly distribute runoff over 
the bed bottom.  Perforated pipes may also be used to connect structures (e.g., cleanouts, 
inlets) located within the permeable pavement section. 
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All permeable pavements shall be designed to ensure that water surface elevations for the 
10-year 24 hour design storm do not rise into the pavement to prevent freeze/thaw damage to 
the surface.  Designs should include overflow structures like overdrains, inlets, edge drains, 
or similar devices that will convey excess runoff safely to a stable outfall. 
 

 Treatment:  All permeable pavement systems shall meet the following conditions: 
 
o Applications that exceed 10,000 ft2 shall be designed as infiltration practices using 

the design methods outlined in Appendix D.13 for infiltration trenches.  A porosity (n) 
of 30% and an effective area of the trench (At) equal to 30% of the pavement surface 
area shall be used.  

o A subbase layer of a clean, open graded, washed aggregate with a porosity (n) of 
30% (1.5” to 2” stone is preferred) shall be used below the pavement surface.  The 
subbase may be 6”, 9” or 12” thick. 

o Filter cloth shall not be used between the subbase and soil subgrade.  If needed, a 
12” layer of washed concrete sand or pea gravel (⅛” to ⅜” stone) may be used to act 
as a bridging layer between the subbase reservoir and subsurface soils. 

 
Table 5.5  Effective RCNs for Permeable Pavements 
 Hydrologic Soil Group 

Subbase A B C D 

6” 761 841 932 ─ 
9” 623 653 773 ─ 
12” 40 55 70 ─ 

1.  Design shall include 1 - 2” min. overdrain (inv. 2” below pavement base) per 750 s.f. of pavement area. 
2.  Design shall include 1 - 2” min. overdrain (inv. 2” below pavement base) per 600 s.f. of pavement area 
3.  Design shall include 1 - 3” min. overdrain (inv. 3” below pavement base) and a ½” underdrain at subbase   
invert. 

 
 Soils:   

 
o Permeable pavements shall not be installed in HSG D or on areas of compacted fill. 

Underlying soil types and condition shall be field-verified prior to final design.    
o For applications that exceed 10,000 ft2, underlying soils shall have an infiltration 

rate ( f ) of 0.52 in/hr or greater.  This rate may be initially determined from NRCS 
soil textural classification and subsequently confirmed by geotechnical tests in the 
field as required in Chapter 3.3.1.  

o The invert of the subbase reservoir shall be at least four feet above (two feet on the 
lower Eastern Shore) the seasonal high water table. 
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Figure 5.3  Examples of Permeable Pavements 

Typical Section      

Typical Section w/Overdrain & Underdrain 

 
Permeable Pavement w/Micro-Bioretention - Plan View 
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 Setbacks: 
 

o Permeable pavements shall be located down gradient of building structures and be 
setback at least 10 feet from buildings, 50 feet from confined water supply wells, 100 
feet from unconfined water supply wells, and 25 feet from septic systems. 

o Permeable pavements should also be sized and located to meet minimum local 
requirements for underground utility clearance. 

 
 Structure:  All permeable pavement systems shall be capable of bearing the anticipated 

vehicle and traffic loads.  Pavement systems conforming to the specifications found in 
Appendix B.4 should be structurally stable for typical (e.g., light duty) applications.  

 
 Landscaping:  Permeable pavement shall be identified on landscaping plans.  Trees and 

shrubs should not be located adjacent to asphalt and concrete if damage by root penetration 
and clogging from leaves is a concern.  

 
Construction Criteria: 
 
The following items should be addressed during construction of projects with permeable 
pavement: 
 

 Erosion and Sediment Control:  Final grading for installation should not take place until 
the surrounding site is stabilized.  If this cannot be accomplished, runoff from disturbed areas 
shall be diverted around proposed pavement locations.   

 
 Soil Compaction:  Sub soils shall not be compacted.  Construction should be performed with 

lightweight, wide tracked equipment to minimize compaction.  Excavated materials should 
be placed in a contained area. 

 
 Distribution Systems:  Overdrain, underdrain, and distribution pipes shall be checked to 

ensure that both the material and perforations meet specifications (see Appendix B.4).  The 
upstream ends of pipes should be capped prior to installation.  All underdrain or distribution 
pipes used should be installed flat along the bed bottom. 

 
 Subbase Installation:  Subbase aggregate shall be clean and free of fines.  The subbase 

shall be placed in lifts and lightly rolled according to the specifications (see Appendix B.4).   
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Inspection: 
 

 Regular inspections shall be made during the following stages of construction: 
 

o During excavation to subgrade.   
o During placement and backfill of any drainage or distribution system(s). 
o During placement of the crushed stone subbase material. 
o During placement of the surface material. 
o Upon completion of final grading and establishment of permanent stabilization. 
 

Maintenance Criteria: 
 
The following procedures should be considered essential for maintaining permeable pavement 
systems: 
 

 Pavements should be used only where regular maintenance can be performed.  Maintenance 
agreements should clearly specify how to conduct routine tasks to ensure long-term 
performance.   

 
 Pavement surfaces should be swept and vacuumed to reduce sediment accumulation and 

ensure continued surface porosity.  Sweeping should be performed at least twice annually 
with a commercial cleaning unit.  Washing systems and compressed air units should not be 
used to perform surface cleaning. 

 
 Drainage pipes, inlets, stone edge drains, and other structures within or draining to the 

subbase should be cleaned out at regular intervals. 
 

 Trucks and other heavy vehicles can grind dirt and grit into the porous surfaces, leading to 
clogging and premature failure.  These vehicles should be prevented from tracking and 
spilling material onto the pavement.  

 
 Deicers should be used in moderation.  When used, deicers should be non-toxic and organic 

and can be applied either as calcium magnesium acetate or as pretreated salt.  Snow plowing 
should be done carefully with blades set one-inch higher than normal.  Plowed snow piles 
and snowmelt should not be directed to permeable pavement. 
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A-3.  Reinforced Turf 
 
Reinforced turf consists of interlocking structural units with interstitial areas for placing gravel 
or growing grass.  These systems are suitable for light traffic loads and are commonly used for 
emergency vehicle access roads and overflow or occasionally used parking.   
 
 
Applications: 
 
Reinforced turf is effective for reducing imperviousness in parking lots, driveways, plazas, and 
access roads in both new and redevelopment applications in residential, commercial, and 
industrial projects.  It is particularly useful in high-density areas where space is limited.  Because 
reinforced turf is an open load-bearing matrix within a vegetated or gravel surface, runoff 
characteristics are similar to open space in good condition or gravel.   
 
Performance: 
 
When designed according to the guidance provided below, reinforced turf areas are considered as 
permeable surfaces.  Post development RCN’s for reinforced turf applications should reflect the 
surfacing material used (e.g., “open space in good condition” for grass).  
 
Constraints: 
 
The following constraints are critical when considering the use of reinforced turf to capture and 
treat stormwater runoff: 
 

 Space:  Reinforced turf works best when designed as small areas or in a series of narrow 
strips.  The size and distribution of these surfaces within a project must be considered early 
during planning and design.   

 
 Topography:  Runoff should sheetflow onto and across reinforced turf.  Contributing 

drainage slopes should be moderate (≤ 5%).  If slopes are too steep, then level-spreading 
devices may be needed to redistribute flow.  Turf surfaces should be gradual (≤ 4%) to 
prevent ponding of water within the subbase.  

 
 Soils:  Reinforced turf may be used in all soils but works best in sandy soils. 

  
 Drainage Area:  Reinforced turf is an at source practice for reducing impervious cover.  As 

the impervious area draining to each application increases, effectiveness weakens.  
Therefore, runoff from adjacent areas should be limited.   

 
 Hotspot Runoff:  Reinforced turf should not be used to treat hotspots that generate higher 

concentrations of hydrocarbons, trace metals, or toxicants than are found in typical 
stormwater runoff and may contaminate groundwater.  
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 Structure:  Most reinforced turf has a lower load bearing capacity than conventional 
pavements.  Therefore, applications should be limited to locations that do not receive heavy 
vehicle traffic and where sub soils are not compacted.   

 
 Operation:  Reinforced turf is susceptible to owner neglect.  Individual owners need to be 

educated to ensure that proper maintenance and winter operation activities will allow the 
system to function properly. 

 
Design Guidance: 
 
The following conditions should be considered when designing reinforced turf: 
 

 Conveyance:  Runoff shall enter, flow through, and exit reinforced turf in a safe and non-
erosive manner.  Reinforced turf should be designed off-line whenever possible.   
 
The slope of reinforced turf shall be at least 1% but no greater than 5%.   Reinforced turf 
applications may be placed in sloped areas by terracing levels along existing contours. 
 

 Treatment:  All reinforced turf systems shall meet the following conditions: 
 
o A subbase layer of clean, open graded stone or sand with a porosity (n) of 30% (1.5” 

to 2” stone is preferred) shall be used below the turf surface.  The subbase may be 6” 
to 12” thick. 

 
 Soils:   

 
o Reinforced turf shall not be placed on areas of compacted fill. 
o Reinforced turf should be installed in HSG A. B, or C for maximum effiectiveness. 

 
 Setbacks: 

 
o Reinforced turf should be sized and located to meet minimum local requirements for 

underground utility clearance. 
 

 Structure:  Reinforced turf shall be capable of bearing the anticipated vehicle and traffic 
loads.  Systems conforming to the specifications found in Appendix B.4 should be 
structurally stable for typical (e.g., light duty) applications.  

 
 Landscaping:  Reinforced turf shall be identified on landscaping plans.  Trees and shrubs 

should not be located adjacent to reinforced turf where damage by root penetration is a 
concern.  
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Construction Criteria: 
 
The following items should be addressed during construction of projects with reinforced turf: 
 

 Erosion and Sediment Control:  Final grading for installation shall not take place until the 
surrounding site is stabilized.  If this cannot be accomplished, runoff from disturbed areas 
shall be diverted around proposed locations.   

 
 Soil Compaction:  Sub soils shall not be compacted.  Construction should be performed with 

lightweight, wide tracked equipment to minimize compaction.  Excavated materials should 
be placed in a contained area. 

 
 Filter Cloth:  Filter cloth shall not be used between the subbase and sub soils. 

 
 Subbase Installation:  The subbase shall be placed in lifts and lightly rolled according to 

the specifications (see Appendix B.4).  Subbase aggregate should be clean, washed, and free 
of fines.   

 
Inspection: 
 

 Regular inspections shall be made during the following stages of construction: 
 

o During excavation to sub grade.   
o During placement of the subbase material. 
o During placement of the surface material. 
o Upon completion of final grading and establishment of permanent stabilization. 

 
Maintenance Criteria: 
 
The following procedures should be considered essential for maintaining reinforced turf: 
 

 Reinforced turf should be used only where regular maintenance can be performed.  
Maintenance agreements should clearly specify how to conduct routine tasks to ensure long-
term performance of these systems.   

 
 Drainage pipes, inlets, stone edge drains, and other structures within or draining to the 

subbase should be cleaned out at regular intervals. 
 

 Trucks and other heavy vehicles can damage the interlocking matrix, leading to premature 
failure.  These vehicles should be prevented from driving onto the turf.  

 
 Reinforced turf should be mown regularly and clippings removed from the application area. 
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Section 5.4 Treatment Using Nonstructural and Micro-Scale Practices 
 
5.4.1 Introduction 
 
Disconnecting impervious cover and treating urban runoff closer to its source are the next steps 
in the design process for implementing ESD.  Using nonstructural techniques (e.g., disconnection 
of rooftop runoff, sheetflow to conservation areas) and micro-scale practices (e.g., rain gardens, 
bio-swales) throughout a development is an effective way to accomplish this goal.  Nonstructural 
practices may be used to disconnect impervious cover and direct runoff over vegetated areas to 
promote overland filtering and infiltration.  Micro-scale practices are useful for capturing and 
treating runoff near the source.  Whether runoff is directed over permeable areas or captured in 
small water quality treatment practices, there are reductions in both volume and pollutants 
delivered to receiving streams.  Accordingly, these practices may be used to address the ESD 
sizing criteria when designed and implemented properly.   
 
Nonstructural and micro-scale practices are an integral part of the ESD stormwater management 
plans.  Therefore, the use of these practices shall be documented at the concept, site 
development, and final design stages and verified with “as-built” certification.  If practices are 
not implemented as planned, then volumes used to design structural practices shall be increased 
appropriately to meet the ESD sizing criteria. 
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5.4.2 Nonstructural Practices 
 
Nonstructural practices combine relatively simple features, grading, and landscaping to divert 
runoff into vegetated areas and away from conventional storm drain systems.  Runoff flows over 
these areas, filters through the vegetation, and soaks into the ground.  Runoff should be conveyed 
as sheetflow into and through these areas.  As depth and velocity of flow increase, runoff 
concentrates and the ability of vegetation to filter and detain runoff diminishes rapidly.  
Consequently, requirements and conditions for nonstructural practices reflect the need to 
maintain sheetflow conditions. 
 
Nonstructural practices include: 
 

 N-1. Disconnection of Rooftop Runoff 
 N-2. Disconnection of Non-Rooftop Runoff 
 N-3. Sheetflow to Conservation Areas 
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N-1.  Disconnection of Rooftop Runoff 
 
Rooftop disconnection involves directing flow from downspouts onto vegetated areas where it 
can soak into or filter over the ground.  This disconnects the rooftop from the storm drain system 
and reduces both runoff volume and pollutants delivered to receiving waters.  To function well, 
rooftop disconnection is dependent on several site conditions (e.g., flow path length, soils, 
slopes). 
 
  
Applications: 
 
There are many opportunities for disconnecting rooftops in both new and redevelopment designs.  
Runoff may be directed to undisturbed natural areas (e.g., vegetated buffers) or landscaped areas 
(e.g., lawns, grass channels).  Rooftop disconnection is possible in commercial, industrial, and 
residential settings given the constraints listed below. 
 
Performance: 
 
The PE values shown in Table 5.6 may be applied to the ESD sizing criteria when the 
contributing rooftop area is adequately disconnected.  Rev requirements (see Chapter 2) are also 
addressed when the PE from Table 5.6 meets or exceeds the soil specific recharge factor listed in 
Section 2.2.   
 
Constraints: 
 
The following constraints are critical when considering the use of rooftop disconnection to 
capture and treat stormwater runoff:  
 

 Space:  A permeable, vegetated treatment area equal to the flow path length must be 
available down gradient from the downspout to effectively disconnect rooftop runoff.  
Additional treatment using micro-scale practices may be used to fully meet PE requirements. 

 
 Topography:  Runoff must be conveyed as sheetflow from the downspout and across open 

areas to maintain proper disconnection.  Level spreaders may be needed at the downspout to 
dissipate flow.  Additionally, disconnected downspouts should be located on gradual slopes 
(≤ 5%) and directed away from buildings to both maintain sheetflow and prevent water 
damage to basements and foundations.  If slopes are too steep (> 5%), a series of terraces or 
berms may be required to maintain sheetflow.  These terraces may be readily constructed of 
landscaping stones, timber, or earthen berms. 

 
 Soils:  Downspout disconnections work best in undisturbed, sandy soils that allow runoff to 

infiltrate.  Clayey soils or soils that have been compacted by construction equipment greatly 
reduce the effectiveness of this practice and soil amendments may be needed. 
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Figure 5.4  Disconnection of Rooftop Runoff 

 
Plan View 

 
Profile 
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 Drainage Area:  The rooftop area to each downspout should be small enough to prevent 
concentration of flow within the permeable treatment area.  Disconnections may not be 
feasible for large rooftops or those with a limited number of downspouts. 

 
 Reconnections:  Disconnections are ineffective if runoff flows onto impervious areas located 

directly below the downspout.  This practice may not be feasible if there are large areas of 
imperviousness close to downspouts.  

 
Design Guidance: 
 
The following conditions should be considered when designing rooftop disconnections: 
 

 Conveyance:  Runoff from disconnected downspouts shall drain in a safe and non-erosive 
manner through vegetated areas to the property line or downstream BMP. 

  
 Treatment:  Disconnections shall meet the following conditions: 

 
o A pervious area at least 15 feet long (12 feet for Eastern Shore projects) shall be 

available down gradient of disconnected downspouts.  The length of the 
disconnection flow path may be increased up to 75 feet to address larger values of PE 
as shown in Table 5.6. 

o Disconnections shall be located on an average slope of 5% or less.  Terraces, berms, 
or similar grade controls may be used where average slopes exceed 5%. 

o The drainage area to each disconnected downspout shall be 500 ft2 or less. 
o Disconnected downspouts shall be at least 10 ft. from the nearest impervious surface 

of similar or lower elevation to prevent reconnection.   
 
Table 5.6.  ESD Sizing Factors for Rooftop Disconnection 

 Disconnection Flow Path Length (ft.) 
Western 

Shore 15 30 45 60 75 

Eastern 
Shore 12 24 36 48 60 

PE (in.) = 0.2 0.4 0.6 0.8 1.0 
 

 Landscaping:  Areas receiving disconnected rooftop runoff shall be identified and notations 
related to grading and construction operations included on the landscaping plans. 
 
Disconnections should be directed over HSG A, B, or C (e.g., sands, sandy loams, loams).  
HSG D or soils that are compacted by construction equipment may need to be tilled and/or 
amended to increase permeability.  Groundcover should be provided after any soil 
amendments are used.  Turf grass is the most common groundcover in residential 
applications.  However, trees and shrubs as well as other herbaceous plants will enhance 
infiltration and evapotranspiration of runoff. 
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Construction Criteria: 
 
The following items should be addressed during the construction of projects with planned 
rooftop disconnections: 
 

 Erosion and Sediment Control:  Erosion and sediment control practices (e.g., sediment 
traps) shall not be located in vegetated areas receiving disconnected runoff. 

 
 Site Disturbance:  Construction vehicles and equipment should avoid areas receiving 

disconnected runoff to minimize disturbance and compaction.  Should areas receiving 
disconnected runoff become compacted, scarifying the surface or rototilling the soil to a 
depth of four to six inches shall be performed to ensure permeability.  Additionally, 
amendments may be needed for tight, clayey soils. 

 
Inspection:  
  
A final inspection shall be conducted before use and occupancy approval to ensure that sizing 
for treatment areas have been met and permanent stabilization has been established. 
 
Maintenance Criteria: 
 
Maintenance of areas receiving disconnected runoff is generally no different than that required 
for other lawn or landscaped areas.  The areas receiving runoff should be protected from future 
compaction (e.g., by planting trees or shrubs along the perimeter).  In commercial areas, foot 
traffic should be discouraged as well. 
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N-2.  Disconnection of Non-Rooftop Runoff 
 
Non-rooftop disconnection involves directing flow from impervious surfaces onto vegetated 
areas where it can soak into or filter over the ground.  This disconnects these surfaces from the 
storm drain system, reducing both runoff volume and pollutants delivered to receiving waters.  
Non-rooftop disconnection is commonly applied to smaller or narrower impervious areas like 
driveways, open section roads, and small parking lots and is dependent on several site conditions 
(e.g., permeable flow path length, soils, slopes, compaction) to function well.  
 
 
Applications: 
 
There are many opportunities for disconnecting impervious surfaces in both new and 
redevelopment designs.  Runoff may be directed as sheetflow to undisturbed natural areas (e.g., 
vegetated buffers) or landscaped areas (e.g., lawns, grass channels).  Non-rooftop disconnection 
is possible in commercial, industrial, and residential settings given the constraints listed below. 
 
Performance: 
 
The PE values shown in Table 5.7 below may be applied to the ESD sizing criteria when the 
contributing developed area is adequately disconnected.  Rev requirements (see Chapter 2) are 
also met when the PE from Table 5.7 meets or exceeds the soil specific recharge factor listed in 
Section 2.2.   
 
Constraints: 
 
The following constraints are critical when considering the use of non-rooftop disconnection to 
capture and treat stormwater runoff: 
 

 Space:  A permeable, vegetated treatment area equal to the minimum flow path length 
needed for treatment must be available down gradient of the impervious cover to effectively 
disconnect runoff.  If the flow path length is insufficient, additional treatment may be 
provided using micro-scale practices. 

 
 Topography:  Runoff must be conveyed as sheetflow onto and across open areas to maintain 

proper disconnection.  Additionally, disconnections should be located on gradual slopes (≤ 
5%) and directed away from buildings to both maintain sheetflow and prevent water damage 
to basements and foundations.  If slopes are too steep (> 5%), a series of terraces or berms 
may be required to maintain sheetflow.  These terraces may be readily constructed of 
landscaping stones or timber. 

 
 Soils:  Non-rooftop disconnection works best in undisturbed, sandy soils that allow runoff to 

infiltrate.  Clayey soils or soils that have been compacted by construction greatly reduce the 
effectiveness of this practice. 
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 Drainage Area:  The impervious area to each discharge location should be small enough to 
prevent flow concentration onto permeable treatment areas.  Disconnections may not be 
feasible for large blocks of impervious cover or areas with limited discharge points.   

 
 Hotspot Runoff:  Disconnections should not be used to treat hotspots that generate higher 

concentrations of hydrocarbons, trace metals, or toxicants than are found in typical 
stormwater runoff and may contaminate groundwater.  

 
Design Guidance: 
 
The following conditions should be considered when designing non-rooftop disconnections: 
 

 Conveyance:  Runoff from disconnected areas shall drain in a safe and non-erosive manner 
through vegetated areas to the property line or downstream BMP. 
 
A 1 to 2 foot wide gravel (typ. No. 67 stone) transition strip should be provided from the 
disconnected area to the vegetated area to assure that runoff will flow in a safe and non-
erosive manner.   

  
 Treatment:  Disconnections shall meet the following conditions: 

 
o The flow path or “disconnection” through vegetated areas shall be at least 10 feet 

and shall not exceed 75 feet.  The flow path may be increased to address larger values 
of PE to a maximum of 1 inch as shown in Table 5.7.  

o The maximum contributing impervious flow path length shall be 75 feet, and the 
maximum contributing pervious flow path shall be 150 feet. 

o Disconnections shall be located on an average slope of 5% or less.  Terraces, berms, 
or similar grade controls may be used where average slopes exceed 5%. 

o The drainage area to each disconnection shall be 1,000 ft2 or less. 
o Disconnections shall be at least 10 ft. from the nearest impervious surface of similar 

or lower elevation to prevent reconnection.   
 
Table 5.7.  ESD Sizing Factors for Non-Rooftop Disconnection 

Ratio of Disconnection Length to Contributing Length  
Impervious 

Ratio  0.2:1 0.4:1 0.6:1 0.8:1 1:1 

Pervious 
Ratio 0.1:1 0.2:1 0.3:1 0.4:1 0.5:1 

PE (in.) = 0.2 0.4 0.6 0.8 1.0 
 

 Landscaping:  Areas receiving disconnected runoff shall be identified and notations related 
to grading and construction operations included on the landscaping plans. 
 
Disconnections should be directed over HSG A, B, or C (e.g., sands, sandy loams, loams).  
HSG D and soils that are compacted by construction equipment may need to be tilled and/or 
amended to increase permeability.  Groundcover vegetation should be provided after any soil 
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amendments are used.  Turf grass is the most common groundcover in residential 
applications.  Trees and shrubs as well as other herbaceous plants will enhance infiltration 
and evapotranspiration of runoff. 

 
Construction Criteria: 
 
The following should be addressed during construction of projects with non-rooftop 
disconnections: 
 

 Erosion and Sediment Control:  Erosion and sediment control practices (e.g., sediment 
traps) shall not be located in areas designated for non-rooftop disconnections. 

 
 Site Disturbance:  To minimize disturbance and compaction, construction vehicles and 

equipment should avoid areas receiving disconnected runoff.  Should areas receiving 
disconnected runoff become compacted, scarifying the surface or rototilling the soil to a 
depth of four to six inches shall be performed to ensure permeability.  Additionally, 
amendments may be needed for tight, clayey soils. 

 
Inspection: 
 
A final inspection shall be conducted before use and occupancy approval to ensure that adequate 
treatment areas and permanent stabilization has been established. 
 
Maintenance Criteria: 
 
Maintenance of areas receiving disconnected runoff is generally no different than that required 
for other lawn or landscaped areas.  The areas receiving runoff should be protected from future 
compaction (e.g., by planting trees or shrubs along the perimeter).  In commercial areas, high 
foot traffic should be discouraged as well. 
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Fig. 5.5  Non-Rooftop Disconnection 

 
Plan View 

 
Profile 
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Figure 5.6 Non-Rooftop Disconnection 

 
Plan View 

 
Isometric 
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N-3.  Sheetflow to Conservation Areas 
 
Stormwater runoff is effectively treated when flow from developed land is directed to adjacent 
natural areas where it can soak into or filter over the ground.   To function well, this practice is 
dependent on several site conditions (e.g., buffer size, contributing flow path length, slopes, 
compaction). 
 
 
Applications: 
 
Sheetflow to conservation areas can be used in most development situations provided that site 
conditions allow implementation.  This practice may be used wherever existing stream buffers 
and other natural areas are protected, expanded, or created during project planning and 
stormwater runoff may be directed into them, given the constraints listed below. 
 
Performance: 
 
The PE values shown in Table 5.8 may be applied to the ESD sizing criteria when runoff from 
developed areas is directed into a conservation area meeting the criteria below.  Rev requirements 
(see Chapter 2) are also met for the contributing drainage area.  
 
Constraints: 
 
The following constraints are critical when considering the use of sheetflow to conservation 
areas to treat stormwater runoff: 
 

 Space:  Conservation areas need to be wide enough to effectively treat runoff and protect 
natural resources.  Flow path lengths from impervious and pervious areas should be 
minimized to prevent concentration and erosive conditions.   

 
 Topography:  Runoff should enter conservation areas as sheetflow to enhance performance 

and prevent erosion.  If slopes are too steep to maintain sheetflow (> 5%), then level-
spreading devices will be needed to redistribute flow prior to entering designated buffers. 

 
 Hotspot Runoff:  Conservation areas should not be used to treat hotspots that generate 

higher concentrations of hydrocarbons, trace metals, or toxicants than are found in typical 
stormwater runoff and may contaminate groundwater.  

 
 Easements:  Public maintenance access and formal, legal protection are essential for long-

term viability of conservation areas.  Acceptable conservation easements, vegetation 
management plans, or other enforceable instruments are required to prevent encroachment by 
surrounding landowners minimize invasive or noxious plant growth, and protect conservation 
areas. 
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Design Guidance: 
 
The following conditions should be considered when designing sheetflow to conservation areas: 
 

 Conveyance:  Runoff from contributing areas shall sheetflow into conservation areas.  
Either the average contributing overland slope should be 5% or less or a level-spreading 
device must be used.  A boundary spreader, gravel diaphragm, or infiltration berm should be 
located along the upstream perimeter of the conservation area to diffuse flows from larger 
storms. 

 
 Treatment:  Designs using sheetflow to conservation areas shall meet the following 

conditions: 
 

o Conservation areas shall be 20,000 square feet or larger to be accepted for ESD 
purposes. 

o The minimum effective width for conservation areas shall be 50 feet.  Conservation 
area widths may be increased to address larger values of PE as shown in Table 5.8.   

o The maximum PE applied to conservation areas shall be 1.0 inch. 
o Conservation areas may include existing natural resources, created or restored 

resources, or a combination of both.   
 

Table 5.8.  Sheetflow  to Conservation Area Sizing Factors 
Min. Width (ft) = 50 75 100 

PE (in.) = 0.6 0.8 1.0 
 

Example:   An existing wooded area (60 ft. wide by 250 ft. long) is placed in a 
conservation easement and identified as a possible area for treating stormwater 
runoff.  While the effective width (60 ft.) is sufficient to treat the area, 15,000 square 
feet is less than the 20,000 square foot minimum. 
 
To meet the minimum area requirement, the conservation area will then be expanded 
an additional 20 feet in width through reforestation.  This increases the conservation 
area to 20,000 square feet.  Expanding the width by 20 feet through reforestation also 
increases the effective width to 80 feet.  Therefore, a PE = 0.8 may be applied to the 
contributing drainage area. 
 

 Landscaping:  Landscaping plans should clearly specify how vegetation within buffers will 
be established and managed.  These plans should include plants that are native or adapted to 
Maryland and procedures for preventing noxious or invasive plants.  Managed turf (e.g., 
playgrounds, regularly mown and maintained open areas) is not an acceptable form of 
vegetation management. 
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Figure  5.7  Sheetflow to Conservation Areas 

Profile 

 
Plan View 
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 Easements:  Conservation areas shall be protected by an acceptable easement or other 
enforceable instrument that ensures perpetual protection of the area.  The easement must 
clearly specify how the natural area vegetation shall be managed and boundaries will be 
marked. 

 
Construction Criteria: 
 
The following should be addressed during construction of projects with sheetflow to 
conservation areas: 
 

 Erosion and Sediment Control:  Erosion and sediment control plans shall clearly indicate 
where conservation areas are located and what measures will be used for protection during 
construction.  These areas shall be clearly marked in the field and not receive sediment-
laden runoff prior to project completion.  Erosion and sediment control practices shall not be 
located within buffers. 

 
 Site Disturbance:  Buffers shall not be disturbed (i.e., cleared or graded) during 

construction except for temporary impacts associated with incidental utility construction or 
mitigation and afforestation projects.  Any temporary impacts shall be immediately repaired 
and stabilized. 

 
Inspection: 
 

 Regular inspections shall be made during the following stages of construction: 
 

o During initial grading operations to ensure that buffers are clearly marked in the 
field. 

o Before use and occupancy approval to verify area measurements andensure that 
permanent stabilization has been established. 

 
Maintenance Criteria: 
 
Conservation areas shall remain unmanaged other than routine debris removal and repairing 
areas of concentrated flow.  Invasive and noxious plant removal and bi-annual mowing for 
meadow areas may be needed.  Signs should be maintained and supplemental plantings 
performed as needed.   
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5.4.3 Micro-Scale Practices  
 
Micro-scale practices are small water quality treatment devices used to capture and treat 
stormwater runoff from discrete impervious areas (e.g., less than one acre).  These practices 
typically include natural systems, vegetation, and soils and may be interconnected to create a 
more natural drainage system.  In many cases, they may resemble the larger structural practices 
(e.g., infiltration, filters, dry swales) described in Chapter 3.  However, the design variants listed 
below can be distributed throughout a project to provide stormwater management at the source 
unlike their structural relatives that were typically used as “end-of-pipe” treatment for larger 
drainage areas. 
 
Micro-scale practice variants include: 
 

 M-1. Rainwater Harvesting 
 M-2. Submerged Gravel Wetlands 
 M-3. Landscape Infiltration 
 M-4. Infiltration Berms 
 M-5. Dry Wells 
 M-6. Micro-Bioretention 
 M-7. Rain Gardens 
 M-8. Swales 
 M-9. Enhanced Filters 

 
 
Performance Standards for Micro-Scale Practices 
 

 Micro-scale practices used for new development shall promote runoff reduction and 
water quality treatment through infiltration, filtration, evapotranspiration, rainwater 
harvesting, or a combination of these techniques. 

 
 Micro-scale filters used for new development shall be designed to promote recharge 

(e.g., enhanced filter) and be planted as part of the landscaping plans. 
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M-1.  Rainwater Harvesting (Cisterns and Rain Barrels) 
 
Rainwater harvesting practices intercept and store rainfall for future use.  Stored water may be 
used for outdoor landscaping irrigation, car washing, or non-potable water supply.  The capture 
and re-use of rainwater promotes conservation, as well as reduces runoff volumes and the 
discharge of pollutants downstream.  
 
 
Applications: 
 
Rainwater harvesting can be applied on residential, commercial, municipal, or industrial sites.  
For small-scale residential applications, rain barrels are typically used to provide storage of 
rooftop runoff.  These systems are generally designed for outdoor use.  However, because water 
demand varies seasonally, other treatment practices may be needed for dewatering during winter 
months. 
 
Larger storage tanks or cisterns are used in commercial or industrial applications.  These systems 
use the captured rainwater for non-potable water supply, providing a year-round source.  The 
complexity of the sizing, installation, and accessories of this type of application make it more 
realistic for commercial operations.  Separate plumbing, pressure tanks, pumps, and backflow 
preventers are necessary for indoor applications. 
 
Performance: 
 
The pollutant removal capability of rainwater harvesting systems is directly proportional to the 
amount of runoff captured, stored, and re-used.  Therefore, PE for the contributing drainage area 
is based on the volume captured in the rainwater harvesting design.  In addition, Rev 
requirements may be met only when stored water is used on landscaped areas.   
 
Constraints: 
 
The following constraints are critical when considering the use of rainwater harvesting 
techniques to capture and re-use stormwater runoff: 
 

 Space:  Lack of space and the presence of surrounding trees can limit the opportunities for 
rain barrels and cisterns.  Leaves and woody debris from overhead trees can clog the storage 
tanks or attract birds whose droppings may contaminate the tank.  Space limitations can be 
overcome if storage is provided on the roof or underground.  The proximity to building 
foundations also needs to be considered for dewatering and overflow conditions. 

 
 Topography:  Locating storage tanks in low areas may increase the volume of rainwater 

stored but will require pumping for distribution.  To prevent erosion on steeply sloped 
surfaces, a bermed or concave holding area down gradient can store water for landscape 
irrigation.   
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 Drainage Area:  The drainage area to each storage tank needs to consider year-round water 
demands.  The drainage area to each rain barrel needs to be small enough to prevent 
concentrated flow during dewatering operations. 

 
 Operation:  Rain barrels and other storage tanks must be operated and maintained 

throughout the year.  This includes any necessary dewatering in between rain events so that 
the required storage volume is available.  Where freezing and ice formation are concerns, 
rainwater harvesting systems should be located underground or indoors. 

 
Rain barrels are subject to elimination and/or neglect by homeowners.  Education is needed 
to ensure that captured runoff will flow to pervious surfaces and overall system function is 
sustained. 

 
Design Guidance: 
 
The following conditions should be considered when designing rainwater harvesting systems: 
 

 Conveyance:  A stable discharge shall be provided to pervious areas for any necessary 
dewatering between storm events.  An overflow shall be provided to pass larger storm events.  
Conveyance to rainwater harvesting storage tanks consists of gutters, downspouts, and pipes.    
The overflow should be near the top of the storage unit and may consist of plastic hoses or 
similar materials to direct runoff safely to a stable outfall to down gradient properties.   

 
 Treatment:  Rainwater harvesting systems shall meet the following conditions: 

 
o Screens and filters shall be used to remove sediment, leaves, and other debris from 

runoff for pretreatment and can be installed in the gutter or downspout prior to 
storage.  

o Rain barrels and cisterns shall be designed to capture at least 0.2 inches of rainfall 
from the contributing rooftop area.  A PE value based on the ESDv captured and 
treated shall be applied to the contributing rooftop area.   

o Where rainwater harvesting systems are connected to indoor plumbing, the Rev 
requirement shall be addressed separately. 

o The design shall plan for dewatering to vegetated areas.   
o The design of large commercial and industrial storage systems shall be based on 

water supply and demand calculations.  Stormwater management calculations shall 
include the discharge rate for distribution and demonstrate that captured rainwater 
will be used prior to the next storm event. 

o Large capacity systems shall provide dead storage below the outlet and an air gap at 
the top of the tank.  Gravity-fed systems should provide a minimum of six inches of 
dead storage.  For systems using a pump, the dead storage depth will be based on the 
pump specifications. 

 
 Distribution System:  Most outdoor distribution is gravity fed or can be operated with a 

pump.  For underground tanks or cisterns, a pump, pressure tank, and backflow preventer 
will be needed.  
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 Dewatering:  During the non-growing season, irrigation systems are typically turned off and 

may need to be dewatered. 
 

 Observation Wells:  An observation well consisting of an anchored, perforated pipe (4” 
min.) shall be provided on all below-ground installations.  The top of the observation well 
shall be at least six inches above grade. 

 
 Safety:  Above ground home storage tanks shall have secured openings small enough to 

prevent child entry.  For underground systems, manholes shall be secured to prevent 
unauthorized access. 

 
 Operation:  Rainwater storage designs need to consider the potential for freezing.  These 

systems may need to be located indoors or underground below the frost line if freezing 
conditions are expected. 

 
 Mosquitoes:  Screens should be provided to prevent mosquitoes and other insects from 

entering the tanks. 
 

 Setbacks:  Overflow devices shall be designed to avoid ponding or soil saturation within 10 
ft. of building foundations.   

 
Construction Criteria: 
 
The following should be addressed during construction of projects with rainwater harvesting 
systems: 
 

 Site Disturbance:  Underground storage tanks shall be placed on or in native soils.  If 
placement on fill material is necessary, a geotechnical analysis may be required by the 
approving authority. 
 

 Storage Tanks:   
 

o Storage tanks shall be designed to be watertight and all materials should be sealed 
with a water safe, non-toxic substance. 

o Storage tanks shall be protected from direct sunlight and shall be opaque to prevent 
the growth of algae. 

o The top of underground tanks shall be beneath the frost line. 
o Cisterns may be ordered from a manufacturer or constructed on-site.  Typical 

materials used to construct cisterns are fiberglass, wood, metal, or reinforced 
concrete.   

o Rain barrels can be purchased or custom made from large, plastic (e.g., 55-gallon) 
drums.    
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Figure 5.8  Rain Barrels 
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Figure 5.9 Cistern – Plan View 
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 Pressurization:  Depending on the use of stored water, pressurization may be required.  To 
add pressure, a pump or pressure tank can be used.  

  
Inspection:   
 
Prior to operation, certification shall be required that the constructed system meets the 
conditions specified on the approved plans.  Additionally, certification regarding the water 
tightness of the underground storage tank shall be required after its installation. 
 
Maintenance Criteria: 
 
The following items should be addressed to ensure proper maintenance and long-term 
performance of rainwater harvesting systems: 
 

 Privately owned practices shall have a maintenance plan and shall be protected by easement, 
deed restriction, ordinance, or other legal measures preventing its neglect, adverse 
alteration, and removal. 

 
 Access shall be provided for cleaning, inspection, and maintenance in all cisterns.  A drain 

plug shall also be provided to allow the system to be completely emptied if needed. 
 

 Leaf screens, gutters, and downspouts should be cleaned to prevent clogging.  Built-up debris 
can also foster bacterial growth in gutters and downspouts. 

 
 Storage tank lids and mosquito screens should be inspected and cleaned. 

 
 Damaged components should be replaced as needed. 

 
 To avoid freezing of components, above ground systems should be disconnected, drained, 

and cleaned at the start of the Winter season.   
 

 Underground system connections should be checked for frozen lines and ice blockages 
during Winter. 

 
 Indoor systems may require more specific maintenance.   

Supp. 1  5.76 

0010620



Chapter 5.  Environmental Site Design.............................Nonstructural and Micro-Scale Practices 

M-2.  Submerged Gravel Wetlands 
 
A submerged gravel wetland is a small-scale filter using wetland plants in a rock media to 
provide water quality treatment.  Runoff drains into the lowest elevation of the wetland, is 
distributed throughout the system, and discharges at the surface.  Pollutant removal is achieved 
in a submerged gravel wetland through biological uptake from algae and bacteria growing within 
the filter media.  Wetland plants provide additional nutrient uptake and physical and chemical 
treatment processes allow filtering and absorption of organic matter.   
 
 
Applications: 
 
A submerged gravel wetland can be located in limited spaces, typically set aside for site 
landscaping such as traffic islands or roadway medians.  These systems are best suited for 
Maryland’s Eastern Shore or areas where a high water table or poorly drained soils are present.  
This practice is not recommended for individual lots in a residential subdivision.  Depending on 
individual site soil characteristics, a larger drainage area may be required to maintain saturated 
conditions within the wetland. 
 
Performance: 
 
When designed according to the guidance provided below, PE for the contributing drainage area 
is based on the volume captured by submerged gravel wetlands.     
 
Constraints: 
 
The following constraints are critical when considering the use of submerged gravel wetlands to 
capture and treat stormwater runoff: 
 

 Space:  Additional space is needed for pretreatment measures to prevent sediment or debris 
from entering and clogging the gravel bed. 

 
 Topography:  While surrounding local slopes should be relatively flat (<2%), there needs to 

be sufficient elevation drop to maintain positive drainage to and through the filter media. 
 

 Soils:  The HSG should be C or D, or a high groundwater table, hard pan, or other confining 
layer should be present to maintain submerged flow conditions. 

 
 Drainage Area:  The drainage area should be large enough (e.g., one acre) to maintain 

submerged flow conditions. 
 

 Hotspot Runoff:  Submerged gravel wetlands without a liner should not be used to treat 
hotspots that generate higher concentrations of hydrocarbons, trace metals, or toxicants than 
are found in typical stormwater runoff and may contaminate groundwater. 
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 Wetland Vegetation Establishment:  Use of native wetland plant stock obtained from a 
local aquatic plant nursery is recommended for establishing vegetation.  Design variations 
may use wetland mulch or topsoil on top of the gravel, which may allow for successful seed 
germination.  However, use of the rock media for establishing wetland conditions requires 
specific planting stock.  Frequent inspection and maintenance will be necessary until wetland 
plantings are well established.  

 
Design Guidance: 
 
The following conditions should be considered when designing submerged gravel wetlands: 
 

 Conveyance:  Pretreated stormwater enters via piped or overland flow and discharges into 
the gravel-filled chamber.  A perforated pipe (4 to 6-inch preferred) at the base of the gravel 
layer allows for flow-through conditions and maintains a constant water surface elevation.  
Discharges that exceed the ESDv exit to a stable outfall at non-erosive velocities.  These 
systems should be located off-line.   

 
 Treatment:  Submerged gravel wetlands shall meet the following conditions: 

 
o Pretreatment shall be provided for 10% of the total ESDv.  An above ground forebay 

area or below ground pretreatment chamber may be used.   
o Storage for 75% of ESDv for the entire drainage area contributing to the wetland 

shall be provided.  A PE value based on the ESDv captured and treated shall be 
applied to the contributing drainage area.  Temporary ponding depth shall not be 
greater than the tolerance levels of the wetland vegetation.  Temporary storage of 
ESDv may be provided above the gravel bed.   

o Storage calculations shall account for the porosity of the gravel media.   
o The gravel substrate shall be no deeper than four feet. 
o Surface area requirements for stormwater wetlands in Chapter 3 do not apply to this 

practice because pollutant removal primarily takes place within the rock media. 
 

 Flow Splitter:  A flow splitter should be provided to divert the ESDv to the submerged 
gravel wetland (see Details No. 5 and No. 6, Appendix D.8). 

 
 Treatment Cells:  Multiple treatment cells are optional and may be separated by earth 

berms. 
 

 Observation Wells:  An observation well consisting of an anchored, six-inch diameter 
perforated pipe shall be required.  The top of the observation well shall be at least six inches 
above grade. 

 
 Landscaping:  A minimum of three different types of wetland species shall be provided.  

Replacement plantings may be necessary. 
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Figure 5.10 Submerged Gravel Wetland 
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Construction Criteria: 
 
The following items should be addressed during the construction of projects with submerged 
gravel wetlands: 
 

 Site Disturbance:  All on-site disturbed areas should be stabilized prior to allowing runoff to 
enter the newly constructed wetland. 

 
 Erosion and Sediment Control:  The proposed location of a submerged gravel wetland 

shall be protected during construction.  Surface runoff shall be diverted away from the 
practice during grading operations.  Flow splitters and other conveyance infrastructure shall 
be blocked. 

 
Wetland construction shall be performed with lightweight, wide-tracked equipment to 
minimize disturbance and compaction.  Excavated materials shall be placed in a contained 
area.  Any pumping operations shall discharge filtered water to a stable outlet. 
 

 Gravel Media:  The aggregate shall be composed of an 18 to 48 inch layer of clean washed, 
uniformly graded material with a porosity of 40%.  Rounded bank run gravel is 
recommended (e.g., ASTM D448 4,5, or 6 stone or equal).. 

 
Inspection: 
 

 Regular inspections shall be made during the following stages of construction: 
 

o During excavation to subgrade. 
o During placement of backfill of perforated inlet pipe and observation wells. 
o During placement of geotextiles and all filter media. 
o During construction of any appurtenant conveyance systems such as diversion 

structures, inlets, outlets, and flow distribution structures. 
o Upon completion of final grading and establishment of permanent stabilization, and 

before allowing runoff to enter the wetland. 
 
Maintenance Criteria: 
 
The following items should be addressed to ensure proper maintenance and long-term 
performance of submerged gravel wetlands: 
 

 Privately owned practices shall have a maintenance plan and shall be protected by easement, 
deed restriction, ordinance, or other legal measures preventing its neglect, adverse 
alteration, and removal. 

 
 During the first year of operation, inspections should be conducted after every major storm 

and poorly established areas revegetated. 
 

 Sediment accumulation in the pretreatment areas should be removed as necessary. 
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 Signs of uneven flow distribution within the wetland may mean that the gravel or underdrain 
is clogged.   The gravel and/or underdrain may need to be removed, cleaned, and replaced. 

 
 A dense stand of wetland vegetation should be maintained through the life of the facility with 

plantings replaced as needed. 
 

 Inlets and outlets to each submerged gravel wetland cell should be free from debris to 
prevent clogging.   

 
 Erosion at inflow points should be repaired.  Flow splitters should be functional to prevent 

bypassing of the facility. 
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M-3.  Landscape Infiltration 
 
Landscape infiltration utilizes on-site vegetative planting areas to capture, store, and treat 
stormwater runoff.  Rainwater is stored initially, filters through the planting soil and gravel 
media below, and then infiltrates into native soils.  These practices can be integrated within the 
overall site design by utilizing a variety of landscape features for storage and treatment of 
stormwater runoff.  Storage may be provided in constructed planters made of stone, brick, 
concrete, or in natural areas excavated and backfilled with stone and topsoil. 
 
 
Applications: 
 
Landscape infiltration can be best implemented in residential and commercial land uses.  
Residential areas with compact housing such as clustered homes and townhouses can utilize 
small green spaces for landscape infiltration.  Because space in these instances prevents 
structural pretreatment, the drainage area to these practices should be limited to less than 10,000 
ft2.  Larger drainage areas may be allowed where soil testing is performed and pretreatment 
forebays can be implemented.  Successful application is dependent upon soil type and 
groundwater elevation. 
 
Performance: 
 
The PE values determined by Equation 5.1 may be applied to the ESD sizing criteria when 
landscape infiltration systems are designed according to the guidance provided below.  Rev 
requirements are also met when the PE from Equation 5.1 meets or exceeds the soil specific 
recharge factor listed in Section 2.2.   
 
Constraints: 
 
The following constraints are critical when considering the use of landscape infiltration to 
capture and treat stormwater runoff: 
 

 Space:  Landscape infiltration should not be used in areas where operation may create a risk 
for basement flooding, interfere with subsurface sewage disposal systems, or other 
underground structures.  The initial site planning process shall consider landscaping 
opportunities where these practices may be implemented. 

 
 Topography:  Steep terrain affects the successful performance of landscape infiltration.  

These practices should be constructed without a slope.  If slopes entering these practices are 
too steep, then level-spreading devices such as check dams, terraces, or berms may be needed 
to maintain sheetflow. 

 
  Soils:  Permeable soils are critical to the successful application of landscape infiltration.  

The HSG should be A or B.  For HSG C or D, designers should consider using practices with 
underdrains like micro-bioretention. 
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 Drainage Area:  Drainage areas less than 10,000 ft2 are most appropriate for landscape 
infiltration.  Larger drainage areas may require pretreatment and soils testing to verify the 
infiltration rates. 

 
 Hotspot Runoff:  Landscape infiltration should not be used to treat hotspots that generate 

higher concentrations of hydrocarbons, trace metals, or toxicants than are found in typical 
stormwater runoff and may contaminate groundwater. 

 
 Infrastructure:  Landscape designers should consider overhead electrical and 

telecommunication lines when selecting plant materials. 
 
Design Guidance: 
 
The following conditions should be considered when designing landscape infiltration: 
 

 Conveyance:  Stormwater runoff is collected in landscaped areas where water will sheetflow 
across the facility, percolate through the planting media, and infiltrate into underlying soils.  
A flow splitter should be used to divert runoff in excess of the ESDv away from the facility at 
non-erosive velocities to a stable, downstream conveyance system.  If bypassing the practice 
is not feasible, an internal overflow devise such as an elevated yard inlet may be used. 

 
 Treatment:  Landscape infiltration shall meet the following design criteria: 

 
o The drainage area to any individual practice shall be 10,000 ft2 or less. 
o The surface area (At) of landscape infiltration practices shall be at least 2% of the 

contributing drainage area.  A PE value based on Equation 5.1 shall be applied to the 
contributing drainage area.   

5.1)(Equation
DA
A

P f
E ×= "20

o Landscape infiltration facilities located in HSG B (i.e., loams, silt loams) shall not 
exceed 5 feet in depth.   Facilities located in HSG A (i.e., sand, loamy sand, sandy 
loam) shall not exceed 12 feet in depth.  

o Landscape infiltration facilities shall be designed to fully dewater the entire ESDv 
within 48 hours. Temporary storage of the ESDv may be provided above the facility.   

o A 12 to 18-inch layer of planting soil shall be provided as a filtering media at the top 
of the facility.   

o A minimum 12-inch layer of gravel is required below the planting soil. 
o A 12-inch layer of clean sand shall be provided at the bottom to allow for a bridging 

medium between the existing soils and stone within the bed.  
o The storage volume for the ESDv shall be determined for the entire system and 

includes the temporary ponding area, the soil, and the sand and gravel layers in the 
bottom of the facility.  Storage calculations shall account for the porosity (n=0.40) of 
the gravel and soil media. 

o Pretreatment measures shall be implemented along the main stormwater runoff 
collection system where feasible.  These include installing gutter screens, a 
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removable filter screen on rooftop downspout pipes, a sand layer or pea gravel 
diaphragm at the inflow, or a two to three-inch surface mulch layer. 

 
 Soils:  Landscape infiltration shall be installed in HSG A or B.  The depth from the bottom of 

the facility to the seasonal high water table, bedrock, hard pan, or other confining layer shall 
be greater than or equal to four feet (two feet on the lower Eastern Shore). 

 
 Flow Splitter:  A flow splitter should be provided to divert excess runoff away from 

landscape infiltration.  An elevated yard inlet may also be used in the facility for this 
purpose. 

 
 Setbacks:   

 
o Landscape infiltration shall be located down gradient of building structures and shall 

be setback at least 10 feet from buildings, 50 feet from confined water supply wells, 
100 feet from unconfined water supply wells, and 25 feet from septic systems. 

o Landscape infiltration shall be sized and located to meet minimum local requirements 
for clearance from underground utilities. 

 
 Observation Wells:  An observation well consisting of an anchored, perforated pipe (4” to 

6” diameter) shall be provided.  The top of the observation well shall be at least six inches 
above grade. 

 
 Landscaping:  Landscaping plans shall be provided according to the guidance in Appendix 

A.  Plant tolerance to saturated and inundated conditions shall be considered as part of the 
design.  A dense and diverse planting plan will provide an aesthetically pleasing design, 
which will enhance property value and community acceptance.   

 
Construction Criteria: 
 
The following items should be addressed during construction of projects with landscape 
infiltration: 
 

 Erosion and Sediment Control:  Final grading for landscape infiltration should not take 
place until the surrounding site is stabilized.  If this cannot be accomplished, runoff from 
disturbed areas shall be diverted around the proposed location of the facility. 

 
 Soil Compaction:  Sub soils shall not be compacted.  Excavation should be conducted in dry 

conditions with equipment located outside of the practice to minimize bottom and sidewall 
compaction.  Cnstruction of the should be performed with lightweight, wide-tracked 
equipment to minimize disturbance and compaction.  Excavated materials should be placed 
in a contained area. 

 
 Planter Boxes:  Planter boxes may be made of stone, brick, or concrete. 

Supp. 1  5.84 

0010628



Chapter 5.  Environmental Site Design.............................Nonstructural and Micro-Scale Practices 

Figure 5.11  Landscape Infiltration 

 
Section 

Plan View 
 

 Filter Cloth:  Filter cloth shall not be installed on the bottom of any landscape infiltration 
practice. 
 
Landscape infiltration may be constructed as an excavated trench in natural ground and 
backfilled with sand, gravel, and planting soil.  These applications should use non-woven 
filter cloth to line the sides of the facility to prevent clogging.   
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 Gravel and Filter Media:  See Appendix B.4 for material specifications for the sand, gravel, 
and planting soil media. 

 
 Landscape Installation:  The optimum planting time is during the autumn months.  Spring 

is also acceptable but may require watering. 
 
Inspection: 
 

 Regular inspections shall be made during the following stages of construction: 
 

o During excavation to subgrade. 
o During placement of backfill and observation well. 
o During placement of filter fabric, soil, and gravel media. 
o During construction of appurtenant conveyance structures. 
o Upon completion of final grading and establishment of permanent stabilization. 

 
Maintenance Criteria: 
 
The following items should be addressed to ensure proper maintenance and long-term 
performance of landscape infiltration: 
 

 Privately owned practices shall have a maintenance plan and shall be protected by easement, 
deed restriction, ordinance, or other legal measures preventing its neglect, adverse 
alteration, and removal. 

 
 During the first year of operation, inspection frequency should be after every major storm 

and poorly established areas revegetated. 
 

 Sediment accumulation on the surface of the facility should be removed and the top two to 
three inches of surface layer replaced as needed. 

 
 The top few inches of the planting soil should be removed and replaced when water ponds 

for more than 48 hours or there is algal growth on the surface of the facility. 
 

 If standing water persists after filter media has been maintained, the gravel, soil, and sand 
may need to be cleaned and/or replaced. 

 
 Occasional pruning and replacement of dead vegetation is necessary.  If specific plants are 

not surviving, more appropriate species should be used.  Watering may be required during 
prolonged dry periods. 
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M-4.  Infiltration Berms 
 
An infiltration berm is a mound of earth composed of soil and stone that is placed along the 
contour of a relatively gentle slope.  This practice may be constructed by excavating upslope 
material to create a depression and storage area above a berm or earth dike.  Stormwater runoff 
flowing downslope to the depressed area filters through the berm in order to maintain sheetflow.  
Infiltration berms should be used in conjunction with practices that require sheetflow (e.g., 
sheetflow to buffers) or in a series on steeper slopes to prevent flow concentration. 
 
 
Applications: 
 
Infiltration berms may be used on gently sloping areas in residential, commercial, open space, or 
wooded land use conditions.  They must be installed along the contour in order to perform 
effectively.  The purpose of this practice is to augment natural stormwater drainage functions in 
the landscape by promoting sheetflow and dissipating runoff velocities. 
 
Performance: 
 
Infiltration berms may be incorporated into the design with other practices such as disconnection 
of rooftop and non-rooftop runoff, sheetflow to conservation areas, or grass swales to enhance 
pollutant removal.   
 
Constraints: 
 
The following constraints are critical when considering the use of infiltration berms to treat 
stormwater runoff: 
 

 Space:  The presence of large trees may limit the use of infiltration berms along a hillside.  
Berms may be threaded carefully along the contour of wooded slopes in order to avoid 
disturbing existing vegetation. 

 
 Topography:  Infiltration berms should not be installed on slopes greater than 10% to 

prevent erosion at the upstream toe of the berm. 
 

 Soils:  Infiltration berms should not be installed on slopes where soils have low shear 
strength (or identified as “slough prone” or “landslide prone”). 

 
 Drainage Area:  The drainage area should be small enough to prevent flow concentration 

upslope of the berm. 
 

 Hotspot Runoff:  When infiltration berms are designed in conjunction with other infiltration 
practices, they should not be used to treat hotspots that generate higher concentrations of 
hydrocarbons, trace metals, or toxicants than found in typical stormwater runoff and may 
contaminate groundwater. 
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 Storage Capacity:  Infiltration berms have relatively limited capacity to meet ESDv 
requirements as a stand-alone practice.  They may provide storage for pretreatment, address 
Rev, or be incorporated within the design of other practices. 

 
Design Guidance: 
 
The following conditions should be considered when designing infiltration berms: 
 

 Conveyance:  Stormwater discharges greater than the 2-year, 24 hour design storm or other 
storm specified by the approval authority shall flow over the berm at non-erosive velocities.  
Stormwater runoff from impervious areas is intercepted by infiltration berms that are placed 
on the contour to prevent erosive, concentrated runoff patterns.  Runoff flows to a depressed 
area immediately above the berm where velocities are reduced, stormwater flows through the 
berm, and sheetflows downslope.   

 
 Treatment:  Infiltration berms shall meet the following conditions: 

 
o Berms shall be installed along the contour at a constant elevation and be level. 
o When used in a series along a slope, the elevation at the downstream toe of each 

berm shall be the same elevation as the crest of the next berm downslope.  
o The berm shall be asymmetric in shape.  The crest should be two feet wide. 
o The berm shall be graded so that a concave shape is provided at the up gradient toe. 
o The design shall consider soils suitable to resist slope failure and slumping.  Side 

slopes should be very shallow and a ratio of 3:1 is recommended for mowed berms. 
o A berm will consist of a six-inch layer of compacted topsoil with a gravel or 

aggregate interior.     
o The storage volume created behind and up to the crest of the berm may be used to 

address pretreatment, or Rev, or contribute to ESDv requirements.   
 

 Soils:  Subsurface soils shall be uncompacted and may need to be scarified in order to 
encourage infiltration. 

 
 Plant Materials:  Berms should be planted with native meadow vegetation and shrubs.  Turf 

grass may be used on berms that are to be mown.   
 
Construction Criteria: 
 
The following items should be addressed during construction of projects with infiltration berms: 
 

 Erosion and Sediment Control:  Final grading for infiltration berms should not take place 
until the surrounding site is stabilized.  If this cannot be accomplished, runoff from disturbed 
areas shall be diverted around proposed locations. 

 
 Soil Compaction:  Soils within storage areas shall not be compacted. 
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Figure 5.12  Infiltration Berms 
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Plan View 

 
Soil Compaction:  Excavation should be conducted in dry conditions with equipment located 
outside of the practice to minimize bottom and sidewall compaction.  Construction shall be 
performed with lightweight, wide-tracked equipment to minimize disturbance and compaction.  
Existing soils in the location of proposed berms should be scarified to maximize infiltration.   
 

 Gravel and Soil Media:  See Appendix B.4.B for material specification for the gravel and 
planting soil media. 

 
 Landscape Installation:  The optimum planting time is during the Fall.  Spring is also 

acceptable but may require watering. 
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 Implementation with Other Practices:  When infiltration berms are incorporated into a 
system using other practices (e.g., Disconnection of Non-Rooftop Runoff), the Construction 
Criteria for that practice shall also be considered.   

 
Inspection: 
 

 Regular inspections shall be made during the following stages of construction: 
 

o During placement of gravel media, and soil. 
o Upon completion of final grading and establishment of permanent stabilization. 

 
Maintenance Criteria: 
 
The following items should be addressed to ensure proper maintenance and long-term 
performance of infiltration berms: 
 

 Berms should be inspected regularly to ensure that ponding water does not create nuisance 
conditions.  

 
 Signs of concentrated flow and other surface erosion should be repaired to promote 

sheetflow. 
 

 A dense mat of vegetation should be present at all times.  Vegetation should be replaced as 
needed. 

 
 When infiltration berms are incorporated in a system using other practices, the Maintenance 

Criteria for that practice shall also be considered.   

Supp. 1  5.90 

0010634



Chapter 5.  Environmental Site Design.............................Nonstructural and Micro-Scale Practices 

M-5.  Dry Wells 
 
A dry well is an excavated pit or structural chamber filled with gravel or stone that provides 
temporary storage of stormwater runoff from rooftops.  The storage area may be constructed as a 
shallow trench or a deep well.  Rooftop runoff is directed to these storage areas and infiltrates 
into the surrounding soils prior to the next storm event.  The pollutant removal capability of dry 
wells is directly proportional to the amount of runoff that is stored and allowed to infiltrate.  
 
 
Applications: 
 
Dry wells can be used in both residential and commercial sites and are best suited for treating 
runoff from small drainage areas such as a single rooftop or downspout.  Dry wells are not 
appropriate for treating runoff from large impervious areas such as a parking lot.  Successful 
application is dependent upon soil type and groundwater elevation. 
 
Performance: 
 
When designed according to the guidance provided below, dry wells will provide treatment for 
the required ESDv and Rev.   
 
Constraints: 
 
The following constraints are critical when considering the use of dry wells to capture and 
infiltrate stormwater runoff: 
 

 Space:  Dry wells should not be used in areas where their operation may create a risk for 
basement flooding, interfere with subsurface sewage disposal systems, or affect other 
underground structures.  There are limited opportunities for dry well implementation in high-
density neighborhoods. 

 
 Topography:  Steep terrain affects the successful performance of a dry well.  Installation on 

slopes greater than 20% should be avoided. 
 

 Soils:  Permeable soils are critical to the successful application of dry wells.  The HSG 
should be A or B.  For HSG C or D or compacted soils, designers should consider using 
practices with underdrains like micro-bioretention. 

 
 Drainage Area:  Small drainage areas (e.g., 500 ft2) are most appropriate for dry well 

applications.  Larger non-residential areas may be treated provided the dry well is sized 
according to the requirements for infiltration practices found in Section 3.3. 

 
 Hotspot Runoff:  Dry wells should not be used to treat hotspots that generate higher 

concentrations of hydrocarbons, trace metals, or toxicants than are found in typical 
stormwater runoff and may contaminate groundwater. 
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 Operation:  Dry wells are subject to neglect by homeowners.  Education is needed to ensure 
that proper maintenance will allow the system to continue to function properly. 

 
Design Guidance: 
 
The following conditions should be considered when designing dry wells: 
 

 Conveyance:  Discharge from the overflow shall be directed to an above ground splash pad 
and conveyed in a non-erosive manner to a stable outfall.  Rooftop runoff is collected 
through gutters and downspouts and discharged directly into a dry well.  The downspout 
extends underground and across the entire length of a dry well.  An overflow pipe is also 
installed to pass excess runoff generated from larger storms.   

 
 Treatment:  Dry wells shall meet the following conditions: 

 
o Pretreatment measures shall be installed to allow filtering of sediment, leaves, or 

other debris.  This may be done by providing gutter screens and a removable filter 
screen installed within the downspout pipe or other locally-approved method.  The 
removable filter screen should be installed below the overflow outlet and easily 
removed so that homeowners can clean the filter. 

o A dry well shall be designed to capture and store the ESDv.  A PE value based on the 
ESDv captured and treated shall be applied to the contributing drainage area.  The 
storage area for the ESDv includes the sand and gravel layers in the bottom of the 
facility.  Storage calculations shall account for the porosity of the gravel and sand 
media. 

o The drainage area to each dry well shall not exceed 1,000 square feet.  Drainage 
areas should be small enough to allow infiltration into the ground within 48 hours 
(e.g., 500 ft2 to each downspout).  Infiltration trenches may be used to treat runoff 
from larger drainage areas (see Section 3.3). 

o Dry wells located in HSG B (i.e., loams, silt loams) shall not exceed 5 feet in depth.   
Dry wells located in HSG A (i.e., sand, loamy sand, sandy loam) shall not exceed 12 
feet in depth.  

o The length of a dry well should be longer than the width to ensure proper water 
distribution and maximize infiltration. 

o A one-foot layer of clean sand shall be provided in the bottom of a dry well to allow 
for bridging between the existing soils and trench gravel. 

 
 Soils:  Dry wells shall be installed in HSG A or B. The depth from the bottom of a dry well to 

the seasonal high water table, bedrock, hard pan, or other confining layer shall be greater 
than or equal to four feet (two feet on the lower Eastern Shore). 

Supp. 1  5.92 

0010636



Chapter 5.  Environmental Site Design.............................Nonstructural and Micro-Scale Practices 

Figure 5.13  Dry Well 

 
Section 

 

Gutter Drain Filter (Typical) 
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 Setbacks:   
 

o Dry wells shall be located down gradient of building structures and shall be setback 
at least 10 feet from buildings, 50 feet from confined water supply wells, 100 feet 
from unconfined water supply wells, and 25 feet from septic systems. 

o Dry wells shall be setback a minimum of 100 feet from fill slopes of 15% and 200 feet 
from fill slopes of 25%. 

 
 Observation Wells:  An observation well consisting of an anchored, 4 to 6-inch diameter 

perforated pipe shall be required.  The top of the observation well shall be at least six inches 
above grade. 

 
 Underground Distribution Pipe:  This pipe (4 to 6 inch diameter) will be perforated to fill 

the trench along its entire length.  
 

 Landscaping:  A minimum one-foot of soil cover shall be provided from the top of the trench 
to the ground surface elevation.  The soil should be stabilized with a dense cover of 
vegetation.  In areas where frost heave is a concern, soil cover may need to be as much as 
four feet.  In these cases, a geotechnical engineer should be consulted. 

 
Construction Criteria: 
 
The following items should be addressed during construction of projects with dry wells:  
 

 Erosion and Sediment Control:  Final grading for proposed dry wells should not take place 
until the surrounding site is completely stabilized.  If this cannot be accomplished, runoff 
from disturbed areas shall be diverted.   

 
 Soil Compaction:  Excavation should be conducted in dry conditions with equipment located 

outside of the practice to minimize bottom and sidewall compaction.   Construction of a dry 
well shall be performed with lightweight, wide-tracked equipment to minimize disturbance 
and compaction.  Excavated materials shall be placed in a contained area.   

 
 Underground Chamber:  A subsurface prefabricated chamber may be used. 

 
 Dry Well Bottom:  The bottom shall be as level as possible to minimize pooled water in 

small areas that may reduce overall infiltration and longevity. 
 

 Filter Cloth:  Filter cloth shall not be installed on the bottom of the well.  Non-woven filter 
cloth should be used to line the top and sides of the dry well to prevent the pore space 
between the stones from being blocked by the surrounding native material.   

 
 Gravel Media:  The aggregate shall be composed of an 18 to 48-inch layer of clean washed, 

open graded material with 40% porosity (e.g., ASTM D448 4,5, or 6 stone or equal).   
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Inspection: 
 

 Regular inspections shall be made during the following stages of construction: 
 

o During excavation to subgrade. 
o During placement of backfill and perforated inlet pipe and observation well. 
o During placement of geotextiles and all filter media. 
o During construction of the appurtenant conveyance. 
o Upon completion of final grading and establishment of permanent stabilization. 

 
Maintenance Criteria: 
 
The following items should be addressed to ensure proper maintenance and long-term 
performance of dry wells: 
 

 Privately owned practices shall have a maintenance plan and shall be protected by easement, 
deed restriction, ordinance, or other legal measures preventing its neglect, adverse 
alteration, and removal. 

 
 Dry wells shall be inspected and cleaned annually.  This includes pipes, gutters, downspouts, 

and all filters. 
 

 Ponding, standing water, or algal growth on the top of a dry well may indicate failure due to 
sedimentation in the gravel media.  If water ponds for more than 48 hours after a major storm 
or more than six inches of sediment has accumulated, the gravel media should be excavated 
and replaced. 
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M-6.  Micro-Bioretention 
 
Micro-bioretention practices capture and treat runoff from discrete impervious areas by passing it 
through a filter bed mixture of sand, soil, and organic matter.  Filtered stormwater is either 
returned to the conveyance system or partially infiltrated into the soil.  Micro-bioretention 
practices are versatile and may be adapted for use anywhere there is landscaping.  
 
 
Applications: 
 
Micro-bioretention is a multi-functional practice that can be easily adapted for new and 
redevelopment applications in commercial and industrial projects.  Stormwater runoff is stored 
temporarily and filtered in landscaped facilities shaped to take runoff from various sized 
impervious areas.  Micro-bioretention provides water quality treatment, aesthetic value, and can 
be applied as concave parking lot islands, linear roadway or median filters, terraced slope 
facilities, residential cul-de-sac islands, and ultra-urban planter boxes. 
 
Performance: 
 
The PE values determined by Equation 5.2 may be applied to the ESD sizing criteria when micro-
bioretention systems are designed according to the guidance provided below.  Rev requirements 
are also met when the PE from Equation 5.2 meets or exceeds the soil specific recharge factor 
listed in Section 2.2.  
 
Constraints: 
 
The following constraints are critical when considering the use of micro-bioretention to capture 
and treat stormwater runoff: 
 

 Space:  The surface area of a typical micro-bioretention filter is dependent on the area of the 
contributing imperviousness.  The size and distribution of open areas within a project (e.g., 
parking lot islands, landscaped areas) must be considered early during a project’s planning 
and design if these practices are considered. 

 
 Topography:  Slopes of contributing areas and filter beds should be gradual (< 5%).  If 

slopes are too steep, then level-spreading devices may be needed to redistribute flow prior to 
filtering.  If slopes within micro-bioretention practice are too steep, then a series of check 
dams, terraces, or berms may be needed to maintain sheetflow internally. 

 
There should also be an elevation difference between the inflow and outflow of a micro-
bioretention practice to allow flow through the filter.  This difference is critical when 
designing downstream conveyance systems (e.g., grass channels, storm drains). 

 
 Soils:  Soil conditions are a crucial determining factor for micro-bioretention because 

specific applications will be affected.  When located in sandier soils, these practices may be 
used to promote recharge (see M-3, Landscape Infiltration).  If clayey soils are encountered, 
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an underdrain system may be needed to convey water downstream.  Also, elevated 
groundwater may limit filter bed thickness and excavated applications. 

 
Subsurface water conditions (e.g., water table) will help determine the thickness of filter beds 
used.  The probability of practice failure increases if the filter bed intercepts groundwater.  
Therefore, micro-bioretention practice inverts should be above local groundwater tables. 
 

 Drainage Area:  The drainage area to micro-bioretention practices should be limited.  As the 
impervious area draining to each practice exceeds ½ acre, practice effectiveness weakens and 
larger systems designed according to Chapter 3 should be considered.   

 
 Hotspot Runoff:  Micro-bioretention practices that are designed to promote infiltration of 

runoff into the ground should not be used to treat hotspots that generate higher concentrations 
of hydrocarbons, trace metals, or toxicants than are typically found in stormwater runoff and  
may contaminate groundwater. 

 
 Infrastructure:  The location of existing and proposed buildings and utilities (e.g., water 

supply wells, sewer, storm drains, electricity) will influence the design and construction of 
micro-bioretention.  Landscape designers should also consider overhead electrical and 
telecommunication lines when selecting trees to be planted.  

 
Design Guidance: 
 
The following conditions should be considered when designing micro-bioretention practices: 
 

 Conveyance:  Micro-bioretention systems should be designed off-line whenever possible.  A 
flow splitter should be used to divert excess runoff away from the filter media to a stable, 
downstream conveyance system.  If bypassing a micro-bioretention practice is impractical, 
an internal overflow device (e.g., elevated yard inlet) may be used.   

 
Runoff shall enter, flow through, and exit micro-bioretention practices in a safe and non-
erosive manner.  Inflow may be through depressed curbs with wheel stops, curb cuts, or 
conveyed directly using downspouts, covered drains, or catch basins.  Depending on site 
layout and the size and shape of the impervious area being treated, overflow structures 
should be located to maximize internal flow paths through the filter media.  An underdrain 
system may be necessary to discharge treated stormwater safely downstream.  Underdrains 
may be interconnected to other micro-scale practices as part of a treatment system or directly 
to the storm drain. 
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 Treatment:  Micro-bioretention practices shall meet the following conditions: 
 

o The drainage area to any individual practice shall be 20,000 ft2 or less. 
o Micro-bioretention practices shall capture and store at least 75% of the ESDv. 
o The surface area (Af) of micro-bioretention practices shall be at least 2% of the 

contributing drainage area.  A PE value based on Equation 5.2 shall be applied to the 
contributing drainage area.  Temporary storage of the ESDv may be provided above 
the facility with a surface ponding depth of 12 inches or less.  

5.2)(Equation
DA
A

P f
E ×= "15

o Filter beds shall be between 24 and 48 inches deep. 
o Filter beds shall not intercept groundwater.  If designed as infiltration practices, 

filter bed inverts shall be separated at least four feet vertically (two feet on the lower 
Eastern shore) from the seasonal high water table. 

o A surface mulch layer (maximum 2 to 3 inches thick) should be provided to enhance 
plant survival and inhibit weed growth.   

o The filtering media or planting soil, mulch, and underdrain systems shall conform to 
the specifications found in Appendix B.4. 

 
 Setbacks:   

 
o Micro-bioretention practices should be located down gradient and setback at least 10 

feet from structures.  Micro-bioretention variants (e.g., planter boxes) that must be 
located adjacent to structures should include an impermeable liner. 

o Micro-bioretention practices shall be located at least 30 feet from water supply wells 
and 25 feet from septic systems.  If designed to infiltrate, then the practice shall be 
located at least 50 feet from confined water supply wells and 100 feet from 
unconfined water supply wells. 

o Micro-bioretention practices shall be sized and located to meet minimum local 
requirements for clearance from underground utilities. 

o Any trees planted in micro-bioretention practices shall be located to avoid future 
problems with overhead electrical and telecommunication lines. 

 
 Landscaping:  Landscaping plans shall be provided according to the guidance in Appendix 

A.  Vegetation is critical to the function and appearance of any micro-bioretention system.  
Native and adapted plants are preferred, hardier, and usually require minimal nutrient or 
pesticide application.  Also, aesthetically pleasing landscape designs generally enhance 
property value and community acceptance.  
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Figure 5.14 Micro-Bioretention (Variation 1 - Parking Lot) 

Plan View 

Section 

  5.99  Supp.1 

0010643



Chapter 5.  Environmental Site Design............................Nonstructural  and Micro-Scale Practices 

 

Figure 5.15  Micro-Bioretention (Variation 2 - Parking Lot) 

Plan View 

Section 
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Figure 5.16  Micro-Bioretention (Variation 3) 

 
Profile 

 
Plan View 

 
Construction Criteria: 
 
The following items should be addressed during construction of projects with micro-
bioretention: 
 

 Erosion and Sediment Control:  Micro-bioretention practices should not be constructed 
until the contributing drainage area is stabilized.  If this is impractical, runoff from disturbed 
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areas shall be diverted away and no sediment control practices shall be used near the 
proposed location. 

 
 Soil Compaction:  Excavation should be conducted in dry conditions with equipment 

located outside of the practice to minimize bottom and sidewall compaction.  Only 
lightweight, low ground-contact equipment should be used within micro-bioretention 
practices and the bottom scarified before installing underdrains and filtering media. 

 
 Underdrain Installation:  Gravel for the underdrain system should be clean, washed, and 

free of fines.  Underdrain pipes should be checked to ensure that both the material and 
perforations meet specifications.  The upstream ends of the underdrain pipe should be capped 
prior to installation. 

 
 Filter Media Installation:  Bioretention soils may be mixed on-site before placement.  

However, soils should not be placed under saturated conditions.  The filter media should be 
placed and graded using excavators or backhoes operating adjacent to the practice and be 
placed in horizontal layers (12 inches per lift maximum).  Proper compaction of the media 
will occur naturally.  Spraying or sprinkling water on each lift until saturated may quicken 
settling times. 

 
 Landscape Installation:  The optimum planting time is during the Fall.  Spring planting is 

also acceptable but may require watering.   
 
Inspection: 
 

 Regular inspections shall be made during the following stages of construction: 
 

o During excavation to subgrade and placement and backfill of underdrain systems. 
o During placement of filter media. 
o During construction of appurtenant conveyance. 
o Upon completion of final grading and establishment of permanent stabilization. 

 
Maintenance Criteria: 
 
The following items should be addressed to ensure proper maintenance and long-term 
performance of micro-bioretention practices: 
 

 Privately owned practices shall have a maintenance plan and shall be protected by easement, 
deed restriction, ordinance, or other legal measures preventing its neglect, adverse 
alteration, and removal. 

 
 The top few inches of filter media should be removed and replaced when water ponds for 

more than 48 hours.  Silts and sediment should be removed from the surface of the filter bed 
when accumulation exceeds one inch.  
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 Where practices are used to treat areas with higher concentrations of heavy metals (e.g., 
parking lots, roads), mulch should be replaced annually.  Otherwise, the top two to three 
inches should be replaced as necessary.   

 
 Occasional pruning and replacement of dead vegetation is necessary.  If specific plants are 

not surviving, more appropriate species should be used.  Watering may be required during 
prolonged dry periods.   
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M-7.  Rain Gardens 
 
A rain garden is a shallow, excavated landscape feature or a saucer-shaped depression that 
temporarily holds runoff for a short period of time.  Rain gardens typically consist of an 
absorbent-planted soil bed, a mulch layer, and planting materials such as shrubs, grasses, and 
flowers.  An overflow conveyance system is included to pass larger storms.  Captured runoff 
from downspouts, roof drains, pipes, swales, or curb openings temporarily ponds and slowly 
filters into the soil over 24 to 48 hours.  
 
 
Applications: 
 
Rain gardens can be primary or secondary practices on residential, commercial, industrial, or 
institutional sites.  This practice is typically used to treat runoff from small impervious areas like 
rooftops, driveways, and sidewalks.  Rain gardens can also be used in retrofitting and 
redevelopment applications and in series where existing slopes require energy dissipation. 
 
Performance: 
 
The PE values determined by Equation 5.3 may be applied to the ESD sizing criteria when rain 
gardens are designed according to the guidance provided below.  Rev requirements are also met 
when the PE from Equation 5.3 meets or exceeds the soil specific recharge factor listed in Section 
2.2. 
 
Constraints: 
 
The following constraints are critical when considering the use of rain gardens to capture and 
treat stormwater runoff: 
 

 Topography:  Rain gardens require relatively flat slopes (< 5%) to accommodate runoff 
filtering through the system.  Some design modifications can address this constraint through 
the use of infiltration berms, terracing, and timber or block retaining walls on moderate 
slopes.  

 
 Soils:  Clayey soils or soils that have been compacted by construction equipment greatly 

reduce the effectiveness of this practice.  Loosening of compacted soils may improve 
drainage capability.   

 
 Drainage Area:  The drainage area to a rain garden should be relatively small, typically less 

than 2,000 square feet.  
 

 Infrastructure:  The location of existing and proposed buildings and utilities (e.g., water 
supply wells, sewer, storm drains, electricity) will influence rain garden design and 
construction.  Landscape designers should also consider overhead electrical and 
telecommunication lines when selecting trees to be planted. 
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 Location: 
 

o Lot-by-lot use of rain gardens is not recommended in residential subdivisions due to 
removal by homeowners.  If used on a lot-by-lot basis, educating the homeowners 
will be needed to prevent removal. 

o Rain garden excavation in areas with heavy tree cover may damage adjacent tree root 
systems. 

 
Design Guidance: 
 
The following conditions should be considered when designing rain gardens: 
 

 Conveyance:  Runoff shall enter, flow through, and exit rain gardens in a safe and non-
erosive manner.  Energy dissipation shall be provided for downspout discharges using a 
plunge area, rocks, splash blocks, stone dams, etc.  Runoff shall enter a rain garden at the 
surface through grass swales and/or a gravel bed.  A minimum internal slope of one percent 
should be maintained and a shallow berm surrounding the rain garden is recommended to 
avoid short-circuiting.  For sloped applications, a series of rain gardens can be used as 
“scalloped” terraces to convey water non-erosively. 

 
 Treatment:  Rain gardens shall meet the following conditions: 

 
o The drainage area to a rain garden serving a single lot in a residential subdivision 

shall be 2,000 ft² or less.  The maximum drainage area to a rain garden for all other 
applications shall be 10,000 ft2.   Micro-bioretention (M-6) or bioretention (F-6) 
should be considered when these requirements are exceeded. 

o The surface area (Af) of rain gardens shall be at least 2% of the contributing 
drainage area.  A PE value based on Equation 5.3 shall be applied to the contributing 
drainage area.  Temporary storage of the ESDv may be provided above the facility 
with a surface ponding depth of 6 inches or less.   

5.3)(Equation
DA
A
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o Excavated rain gardens work best where HSG A and B are prevalent.  In areas of 
HSG C and D, at-grade applications or soil amendments should be considered. 

o A minimum six to twelve-inch layer of planting soil shall be provided. 
o A mulch layer two to three inches deep shall be applied to the planting soil to 

maintain soil moisture and to prevent premature clogging. 
o The planting soil and mulch shall conform to the specifications found in Appendix 

B.4. 
 

 Landscaping:  Landscaping plans shall clearly specify how vegetation will be established 
and managed.  A rain garden should be located in full to partial sun, at least two feet above 
the seasonal high water table and be 12 to 18 inches deep.  Plants selected for use in a rain 
garden should tolerate both saturated and dry conditions and be native or adapted to 
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Maryland.  Neatly trimmed shrubs, a crisp lawn edge, stone retaining walls, and other 
devices can be used to keep a rain garden neat and visually appealing.  

 
Construction Criteria: 
 
The following items should be addressed during the construction of projects with rain gardens: 
 

 Erosion and Sediment Control:  Rain gardens shall not be constructed until the 
contributing drainage area is stabilized.  During construction, runoff should be diverted and 
the use of heavy equipment avoided to minimize compaction.   

 
 Planting Soil:  Planting soil should be mixed on-site prior to installation.  If poor soils are 

encountered beneath the rain garden, a four-inch layer of washed gravel (⅛ to ⅜ inch gravel 
preferred) may be used below the planting soil mix.  

 
 Landscape Installation:  The optimum planting time is during the Fall. Spring planting is 

also acceptable but may require watering.   
 
Inspection: 
 

 Regular inspections shall be made during the following stages of construction: 
 

o During excavation to subgrade and placement of planting soil. 
o Upon completion of final grading and establishment of permanent stabilization. 

 
Maintenance Criteria:  The following items should be addressed to ensure proper maintenance 
and long-term performance of rain gardens: 
 

 Privately owned practices shall have a maintenance plan and be protected by easement, deed 
restriction, ordinance, or other legal measures preventing its neglect, adverse alteration, and 
removal. 

 
 Rain garden maintenance is generally no different than that required of other landscaped 

areas. 
 

 The top few inches of the planting soil should be removed and replaced when water ponds 
for more than 48 hours.  Silts and sediment should be removed from the surface of the bed as 
needed.  

 
 Where practices are used to treat areas with higher concentrations of heavy metals (e.g., 

parking lots, roads), mulch should be replaced annually.  Otherwise, the top two to three 
inches should be replaced as necessary. 

 
 Occasional pruning and replacement of dead vegetation is necessary.  If specific plants are 

not surviving, more appropriate species should be used.  Watering may be required during 
prolonged dry periods.  
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Figure 5.17  Rain Garden 

 
Section 

 
Plan View 

 
Section 
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M-8.  Swales 
 
Swales are channels that provide conveyance, water quality treatment, and flow attenuation of 
stormwater runoff.  Swales provide pollutant removal through vegetative filtering, 
sedimentation, biological uptake, and infiltration into the underlying soil media.  Three design 
variants covered in this section include grass swales, wet swales, and bio-swales.  
Implementation of each is dependent upon site soils, topography, and drainage characteristics.  
 
 
Applications: 
 
Swales can be used for primary or secondary treatment on residential, commercial, industrial, or 
institutional sites.  Swales can also be used for retrofitting and redevelopment.  The linear 
structure allows use in place of curb and gutter along highways, residential roadways, and along 
property boundaries.  Wet swales are ideal for treating highway runoff in low-lying or flat terrain 
with high groundwater.  Bio-swales can be used in all soil types due to the use of an underdrain.  
Grass swales are best suited along highway and roadway projects. 
 
Performance: 
 
The PE values determined by the equations 5.2 and 5.3 (reprinted below) may be applied to the 
ESD sizing criteria when grass swales and bio-swales are designed according to the guidance 
provided below.   For wet swales, PE for the contributing drainage area is based on the volume 
captured.  Rev requirements are also met when the applicable PE meets or exceeds the soil 
specific recharge factor listed in Section 2.2.   
 
Swales should not be designed to meet Qp or Qf requirements except under extremely unusual 
conditions.  Swales may be used to convey runoff for these larger storm events however, the 
ESDv should be treated separately.  This can be accomplished with a flow splitter or diversion so 
that the entire design storm is passed safely.    
 
Constraints:  
 
The following constraints are critical when considering the use of swales to capture and treat 
stormwater runoff: 
 

 Topography:  Steep slopes will increase velocity, erosion, and sediment deposition thus 
shortening the design life of the swale. 

 
 Soils:  Design variants are dependent upon soil types.  Grass swales work best in HSG A, B, 

or C and wet swales are best suited for HSG C or D.  Bio-swales typically include an 
underdrain and may be installed in all soil types.  Extreme temperatures and frozen ground 
need to be considered when calculating design volumes. 

 
 Drainage Area:  The drainage area contributing to all design variants should be less than 

one acre.  Practices in Chapter 3 should be considered for larger drainage areas. 
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 Hotspot Runoff:  Swales should not be used to treat hotspots that generate higher 
concentrations of hydrocarbons, trace metals, or toxicants than are found in typical 
stormwater runoff and may contaminate groundwater. 

 
 Location:  The location of swales needs to be considered carefully.  Wet swales are not 

recommended for residential developments due to the potential nuisance or mosquito 
breeding conditions.  Swales along roadways can be damaged by off-street parking and are 
susceptible to winter salt applications.  Also, the choice of vegetation and landscaping can be 
limited in adjacent areas. 

 
Design Guidance: 
 
The following conditions should be considered when designing swales: 
 

 Conveyance:  Stormwater discharged into and through swales needs to be non-erosive.    
Sheetflow should be promoted wherever possible using precise grading, level earthen weirs, 
or pea gravel diaphragms.  If concentrated flow is delivered from curb cuts or storm drain 
pipes, some form of energy dissipation (e.g., plunge pools or rip-rap) is needed.  

 
 Treatment:  All swales shall meet the following criteria: 

 
o Swales shall have a bottom width between two and eight feet. 
o The channel slope shall be less than or equal to 4.0%. 
o The maximum flow velocity for the ESDv shall be less than or equal to 1.0 fps.  
o Swales shall be designed to safely convey the 10-year, 24-hour storm at a non-erosive 

velocity with at least  six inches of freeboard. 
o Channel side slopes shall be 3:1 or flatter.  
o A thick vegetative cover shall be provided for proper function.   

 
The following criteria apply to each specific design variant: 
 
Grass swales:  Grass swales shall be used for linear applications (e.g., roadways) only, and 
shall be as long as the treated surface.  The surface area (Af) of the swale bottom shall be at 
least 2% of the contributing drainage area, and a PE value based on Equation 5.3 shall be 
applied to the contributing drainage area.  The maximum flow depth for ESDv treatment 
should be 4 inches, and the channel should have a roughness coefficient (Manning’s n) value 
of 0.15.  This can be accomplished by either maintaining vegetation height equal to the flow 
depth or using energy dissipaters like check dams, infiltration berms, or riffle/pool 
combinations. 

 
Bio-swales:  The surface area (Af) of the bio-swale bottom shall be at least 2% of the 
contributing impervious area and a PE value based on Equation 5.2 shall be applied to the 
contributing drainage area.  Bio-swales shall be designed to temporarily store at least 75% 
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of the ESDv.  A two to four-foot deep layer of filter media shall be provided in the swale 
bottom.  Underdrains shall be provided in HSG C or D and shall conform to the 
specifications found in Appendix B.4.  The use of underdrains is recommended for all 
applications.  

Wet swales:  Wet swales shall be designed to store at least 75% of the ESDv.  A PE value 
equivalent to the volume captured and treated shall be applied to the contributing drainage 
area. Wet swales should be installed in areas with a high groundwater table and check dams 
or weirs may be used to enhance storage.   
 

 Check Dams:  Check dams or weirs may be used to enhance storage and channel roughness 
or provide grade control in steeper applications.  Where used, these structures should be 
anchored into the swale wall and notched to allow passage of larger design storms with a 
minimum six-inch freeboard.  Plunge pools or other energy dissipation may be required 
where the elevation difference between the tops of weirs to the downstream channel invert is 
a concern. 

 
 Landscaping:  Landscaping plans shall specify proper grass or wetland plantings based on 

the design variant chosen and anticipated hydrologic conditions along the channel (see 
Appendix A).  Native species are best for survival and enhancing bio-diversity and wildlife.  

 
Construction Criteria:  
 
Construction specifications for swales can be found in Appendix B.3.  In addition, the following 
items should be addressed during the construction of projects with swales: 
 

 Erosion and Sediment Control:  Swales are often used for conveying runoff to sediment 
trapping devices during site construction.  Care should be taken to ensure proper construction 
where stormwater management swales are used for this purpose.  After the drainage area is 
completely stabilized, accumulated sediment should be removed and the swale excavated to 
the required dimensions.  Any required infrastructure (e.g., check dams, underdrains) may 
then be installed, the bottom and side slopes scarified, and a good stand of vegetation 
established. 

 
Inspection: 
 

 Regular inspections shall be made during the following stages of construction: 
 

o During placement and backfill of underdrains and the installation of diaphragms, 
forebays, check dams, or weirs. 

o Upon completion of final grading and establishment of permanent stabilization.  
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Figure 5.18  Bio-Swale 

Section 

Plan View 
 
Maintenance Criteria: 
 
The following items should be addressed to ensure proper maintenance and long-term 
performance of swales: 
 

 For grassed swales, regular mowing (at least bi-annually) is critical in order to reduce 
competition from weeds and irrigation may be needed during dry weather to establish 
vegetation.  Sparsely vegetated areas need to be re-seeded to maintain dense coverage.   

 
 If water does not drain within 48 hours, the bottom soil should be tilled and revegetated. 

 
 Inspections should be performed once a year to assess slope integrity, vegetative health, soil 

stability, compaction, erosion, ponding, and sedimentation.  Periodic removal of sediment, 
litter, or obstructions should be done as needed.  Eroded side slopes and the swale bottom 
should be repaired and stabilized where needed. 

 

  5.111  Supp.1 

0010655



Chapter 5.  Environmental Site Design............................Nonstructural  and Micro-Scale Practices 

 

Supp. 1  5.112 

Figure 5.19 Wet Swale 

 
Profile 

Plan View 

 
 

Section 
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M-9.  Enhanced Filters 
 
An enhanced filter is a modification applied to specific practices (e.g., micro-bioretention) to 
provide water quality treatment and groundwater recharge in a single facility.  This design 
variant uses a stone reservoir under a conventional filtering device to collect runoff, remove 
nutrients, and allow infiltration into the surrounding soil. 
 
  
Applications: 
 
The structural stormwater filtering systems in Chapter 3 and the micro-filtering structures above 
can be modified relatively easily for most development projects.  Depending on soil conditions, a 
stone reservoir can be sized appropriately to provide Rev for the drainage area to the system.  
These practices are subject to the same constraints and design requirements as conventional and 
micro-scale filters.   
 
Performance: 
 
When designed according to the guidance provided below, enhanced filters may be used to 
address Rev for the contributing impervious area using the percent volume method.  When 
coupled with other properly designed structural or micro-scale practices, the combined system 
will address the ESD sizing criteria. 
 
Constraints: 
 
The following constraints are critical when considering the use of enhanced filters to capture and 
treat stormwater runoff: 
 

 Space:  The surface area of a typical enhanced filter is dependent on the design of the 
practice above.  Similarly, the size and distribution of open areas within a project (e.g., 
parking lot islands, landscaped areas) must be considered early during a project’s planning 
and design if these practices are used. 

 
Enhanced filters should not be used in areas where their operation may create a risk for 
basement flooding, interfere with subsurface sewage disposal systems, or affect other 
underground structures.  
 

 Soils:  Soil conditions are important when designing enhanced filters.  Local soil type is a 
primary factor for determining Rev and in sizing the stone reservoir. 

 
Subsurface water conditions (e.g., water table) will help determine the stone reservoir 
thickness used.  The probability of practice failure increases if the reservoir intercepts 
groundwater.  Therefore, enhanced filter practice inverts should be above local groundwater 
tables. 
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 Hotspot Runoff:  Enhanced filters should not be used to treat hotspots that generate higher 
concentrations of hydrocarbons, trace metals, or toxicants than are found in typical 
stormwater runoff and may contaminate groundwater. 

 
 Infrastructure:  The location of existing and proposed buildings and utilities (e.g., water 

supply wells, sewer, storm drains, electricity) will influence the design and construction of 
enhanced filters.  

 
Design Guidance: 
 
The following conditions should be considered when designing enhanced filters: 
 

 Conveyance:  Runoff shall enter the stone reservoir in a safe and non-erosive manner.  
Typically, runoff flows through the upper scale practice, into the stone reservoir and 
infiltrates into the ground.  As the reservoir fills, an underdrain system is used to discharge 
treated stormwater safely downstream.  Underdrains may be connected to other micro-scale 
practices or open or closed storm drain systems. 
 
All structural and micro-scale filters should be designed off-line whenever possible.  A flow 
splitter should be used to divert excess runoff away from the filter media to a stable, 
downstream conveyance system.  If bypassing these practices is impractical, internal 
overflow devices (e.g., elevated yard inlet) may be used.   

 
 Treatment:  Enhanced filters shall meet the following conditions: 

 
o Enhanced filters shall be coupled with properly designed filters to address both ESD 

and Rev requirements. 
o At a minimum, enhanced filter reservoirs shall be designed to store the Rev.  The 

stone reservoir volume is equal to the surface area multiplied by depth divided by the 
porosity (n) of the stone [Volume = Surface Area (ft2) x Depth (ft) x 0.4]. 

o When using Variation A, the stone reservoir (#57 stone preferred) shall be at least 12 
inches thick below the underdrain. 

o A 12-inch layer of sand or pea gravel (⅛ to ⅜ inch stone) may be used to act as a 
bridging layer between the stone reservoir and subsurface soils. 

o The invert of the stone reservoir shall be separated at least four feet (two feet on the 
lower Eastern Shore) from the seasonal high water table. 

 
 Setbacks:  

 
o Enhanced filters shall be located at least 25 feet from septic systems, 100 feet from 

unconfined water supply wells, and 50 feet from confined water supply wells. 
 

o Enhanced filters shall be sized and located to meet minimum local requirements for 
clearance (both vertical and horizontal) from sewer and water lines.  Designs may 
need to include special protection if underground utilities cross through enhanced 
filters. 
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 Observation Wells:  An observation well consisting of an anchored,  4 to 6-inch diameter 
perforated pipe shall be provided.  The top of the observation well shall be at least six inches 
above grade. 

 
Construction Criteria: 
 
The following items should be addressed during the construction of projects with enhanced 
filtering practices: 
 

 Erosion and Sediment Control:  Enhanced filters shall not be used as sediment control 
practices (e.g., sediment traps).  Enhanced filters should not be constructed until the 
contributing drainage area is stabilized.  Construction runoff shall be directed away after 
initial rough grading. 

 
 Soil Compaction:  Existing soils in the location of enhanced filters should be scarified to 

maximize infiltration.  Construction shall be performed with lightweight, wide-tracked 
equipment to minimize disturbance and compaction. 

 
 Reservoir Installation:  Stone for the reservoir system should be clean, washed, and free of 

fines.  Stone should be placed in horizontal layers (six inches per lift maximum) over the 
entire area of the practice using excavators or backhoes operating adjacent to the practice.  

 
Inspection: 
 

 Regular inspections shall be made during the following stages of construction: 
 

o During excavation to subgrade.   
o During placement of gravel, and installation of underdrain systems and observation 

wells. 
o At all stages required for the ESD practice located above the enhanced filter. 

 
Maintenance Criteria: 
 
Enhanced filters require minimal maintenance in addition to that needed for the practice above to 
ensure optimum performance.  Generally, maintenance is the same as that used to keep the 
primary practice in good condition.  Additional measures include making sure there is no water 
in the observation well.  The presence of water 48 hours after a rain event indicates that the 
enhanced filter may be clogged and need replacement. 
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Figure 5.20  Enhanced Filters 

Section -Variation 1 

Section – Variation 2 
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Section 5.5 Redevelopment  
 
5.5.1 Introduction 
 
Redevelopment is defined as any construction, alteration, or improvement performed on sites 
where the existing land use is commercial, industrial, institutional, or multifamily residential and 
existing site impervious area exceeds 40%.  The term “site” is defined as a single tract, lot, 
parcel of land, or combination of tracts, lots, parcels of land that are in one ownership, or are 
contiguous and in diverse ownership where development is to be performed as part of a unit, 
subdivision or project.  Therefore, when the total site impervious area under existing conditions 
exceeds the 40% threshold, redevelopment requirements will apply.  When calculating site 
imperviousness, the local approving agency may allow lands protected by forest preservation, 
conservation easements, or other mechanism to be subtracted from the total site area.  This will 
create incentive to preserve and protect natural resources in redevelopment projects.  
 
5.5.2 Redevelopment Policy 
 
As described above, the 40% site impervious area threshold will determine whether a project will 
be regulated as new development or redevelopment.  When redevelopment requirements apply, 
all existing impervious areas located within a project’s limit of disturbance (LOD) are required 
for management.  Because redevelopment projects present a wide range of constraints and 
limitations, the policy below allows for flexibility and an evaluation of options that can work in 
conjunction with broader watershed goals and local initiatives. 
 
1. Stormwater management shall be addressed for redevelopment according to the following 

criteria: 
 

a. Reduce existing impervious area within the LOD by at least 50%; or 
b. Implement ESD practices to the MEP to provide water quality treatment for at 

least 50% of existing impervious area within the LOD; or 
c. Use a combination of impervious area reduction and ESD implementation for at 

least 50% of existing impervious areas. 
 

2. Alternative stormwater management measures may be used to meet the requirements 
above provided that the developer satisfactorily demonstrates to the approving authority 
that impervious area reduction and ESD have been implemented to the MEP.  Alternative 
stormwater management measures include but are not limited to: 

 
a. An on-site structural BMP; or 
b. An off-site structural BMP to provide water quality treatment for an area equal to 

or greater than 50% of existing impervious areas; or 
c. A combination of impervious area reduction, ESD implementation, and on-site or 

off-site structural BMP for an area equal to or greater than 50% of existing 
impervious area within the LOD. 
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3. An approving agency may develop separate programmatic policies for providing water 
quality treatment for redevelopment projects when the above requirements cannot be met.  
These policies shall be reviewed and approved by MDE and may include but are not 
limited to: 

 
a. Retrofitting existing structural BMPs; 
b. Stream restoration; 
c. Trading policies that involve other pollution control programs; or 
d. Watershed management plans. 

 
4. Stormwater management shall be addressed according to new development requirements 

for any net increase in impervious area. 
 
5.5.3 Management Considerations 

 
Stormwater management requirements for redevelopment will apply to existing impervious areas 
within the project LOD.  Impervious area is defined as any surface that does not allow 
stormwater to infiltrate into the ground.  As a matter of policy, if gravel is compacted to the point 
where it will no longer infiltrate, then it is impervious.  Any gravel driveway or parking area that 
is regularly used is likely to become impervious over time.  However, a gravel road that is 
infrequently used may be considered pervious.  These determinations should be done on a case-
by-case basis. 
 
Alternative surfaces may be used to meet redevelopment requirements.  However, when 
designing to meet runoff reduction requirements the appropriate curve number should be used 
according to the design specifications in this Chapter.  These practices however, are not 
considered permeable surfaces, and may be regulated differently by other State and local 
programs. 
 
Redevelopment activities may occur on a site where a BMP is providing treatment for existing 
impervious areas.  These BMPs shall be inspected and their performance verified.   The 
requirements described in 5.5.2 apply to existing impervious areas that are not treated by BMPs 
meeting current design standards.  Existing BMPs may be retrofitted to current standards and 
treat additional impervious areas to meet redevelopment requirements.   
 
5.5.4 Design Process for Redevelopment 
 
All redevelopment projects shall be subject to the Design process for Redevelopment as outlined 
in the step wise procedures in Figure 5.21. 
 
Section 5.1 of this chapter describes the design process for all development in Maryland that 
includes a comprehensive review and approval of concept, site development, and final plans by 
the local review agencies.  These procedures will also apply to redevelopment projects and the 
guidance provided in Section 5.1 of this chapter should be referenced for more specific detail at 
each step and for a check list of items required for interim reviews. The process described below 
outlines the steps in Figure 5.21 and will highlight considerations specific to the design of a 
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redevelopment project.  Approving agencies shall use the process outlined in Figure 5.21 as an 
enforceable mechanism during review of the plan.  Documentation that all steps were followed 
during project development and specific rationale to support the proposed design shall be 
required.  
 
Step 1.  Concept Phase:  Develop a site map and assess existing natural resources as described 
in Section 5.1.3.1.  Existing buildings, impervious areas, utilities, storm drain systems, 
neighboring properties, and all environmental and infrastructure constraints are identified.   
Opportunities to reduce existing and proposed impervious cover by using site design techniques 
and alternative surfaces are evaluated.  The approximate locations of proposed impervious areas 
are identified and opportunities for using ESD practices are evaluated.  Additionally the 
developer shall provide a narrative to the appropriate review agencies to support the design for 
concept approval. 
 
Step 2.  Submit Concept Plan:  Approval agencies provide review and comment back to the 
developer.  Concept plan approval must be given by the appropriate review agencies before 
proceeding to the site development phase. 
  
Step 3.  Site Development Phase:  Incorporate comments from review agencies and finalize 
proposed site layout indicating how existing and proposed impervious areas are hydrologically 
connected to landscaped features (e.g., islands, vegetated planters, and green spaces).  Evaluate 
opportunities for implementing ESD practices on open space and landscaped areas for storage, 
filtration, infiltration, and water quality treatment of stormwater runoff.  Develop an erosion and 
sediment control plan and an overlay plan.  Provide a narrative to the appropriate review 
agencies to support the design for site development approval. 
 
Step 4.  Submit Site Development Plan:  Approval agencies provide review and comment on 
the site development plan back to the developer.  All reasonable options for meeting stormwater 
management requirements using ESD planning techniques and practices have been exhausted.  
Approval agencies will provide comments and suggestions for final design.  These may include 
potential management strategies in the event that stormwater requirements cannot be met using 
ESD.  Site development plan approval must be given by the appropriate review agencies before 
proceeding to final design. 
 
Step 5A.  Final Design Phase – A:  After all reasonable ESD options have been exhausted, 
evaluate alternative management strategies including on-site and off-site structural BMPs and 
design according to Chapter 3.  Review agencies should provide guidance on acceptable 
stormwater treatment measures that may include retrofit projects, stream restoration, pollution 
trading, watershed management plans, or other approved practices.   
 
Step 5B.  Final Design Phase – B:  Finalize plans and address any remaining comments from 
the appropriate review agencies. 
 
Step 6.  Submit Final Plans:  Final stormwater management and erosion and sediment control 
plans are submitted for approval.  The designer needs to demonstrate that on-site ESD practices 
have been implemented to the MEP. 
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Figure 5.21  Design Process for Redevelopment 
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Section 5.6 Special Criteria for Sensitive Waters 
 
5.6.1 Introduction 
 
In Maryland, there are several different types of sensitive watersheds, each with unique features 
or regulatory requirements.  In some watersheds, enhanced pollutant removal may be needed to 
protect drinking water supply or shellfish harvesting.  In others, temperature increases caused by 
new development may need to be mitigated to preserve coldwater habitat.  In addition to these 
special needs, there are numerous State programs (e.g., Critical Areas, Wetlands and Waterways, 
Forest Conservation) that regulate activities within receiving waters.  This section presents 
additional criteria that should be considered when designing projects in sensitive watersheds.  
This section also identifies requirements from other State regulatory programs that will influence 
ESD implementation. 
 
5.6.2 Water Quality Standards 
 
The purpose of Maryland’s water quality standards is to protect, maintain, and improve surface 
water quality.  Two of the components of these standards are the Designated Uses and water 
quality criteria to protect them.  Each major stream segment in Maryland is assigned one of the 
following Designated Uses: 
 
• USE I & I-P:  Water Contact Recreation and Protection of Nontidal Warmwater Aquatic Life 

where P indicates public water supply or reservoir protection areas. 
• USE II & II-P:  Support of Estuarine and Marine Aquatic Life and Shellfish Harvesting 
• USE III & III-P:  Nontidal Cold Water 
• USE IV & IV-P:  Recreational Trout Waters 
 
For each designated use, specific water quality criteria are designed to protect aquatic life and 
human health.  Typically, there are numeric criteria for toxics, dissolved oxygen, bacteria, and 
temperature (e.g., 5 mg/l for dissolved oxygen).  There are also narrative standards that are used 
for other pollutants (e.g., oil, grease, odor) where specific values are impractical.  For the 
majority of Maryland’s waters, these criteria represent minimum standards for the support of 
balanced indigenous populations and contact recreation commonly known as 
"fishable/swimmable."  For higher quality waters that exceed fishable/swimmable standards, the 
existing water quality conditions must be maintained. 
 
5.6.3 ESD Implementation and Watershed Use 
 
Stormwater management decisions are influenced by the nature and quality of the receiving 
waters.  Therefore, Designated Uses should be identified during the initial site and resource 
mapping steps.  In most cases, the majority of water quality concerns in a given watershed can be 
addressed through the use of ESD to the MEP.  For example, maximizing the use of ESD is a 
critical component of any approval for additional discharges to higher quality waters identified in 
Maryland’s Tier II Antidegradation Policy.   However, in Use III and IV, ESD implementation 
alone may not be sufficient to maintain critical in-stream temperatures.   
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5.6.4 At-Source Techniques for Mitigating Thermal Impacts 
 
Temperature increases caused by development impact the quality of coldwater streams.  
Temperatures should not exceed 68º F in Use III and 75º F in Use IV streams or the ambient 
water temperature, whichever is greater.   The lethal temperatures for brook, and brown and 
rainbow trout are 72º and 82º F, respectively.  Therefore, one of the primary design objectives is 
to prevent stream warming and maintain habitat quality for coldwater aquatic life.  Implementing 
ESD to the MEP, including using infiltration where appropriate, will help mitigate many of the 
thermal impacts associated with development.  However, additional techniques may be needed to 
limit thermal impacts at the source. 
 
In a study prepared for MDE in 1990 by the Metropolitan Washington Council of Governments, 
it was determined that “[i]mperviousness together with local meteorological conditions had the 
largest influence on urban stream temperatures” (Thermal Impacts Associated with Urbanism 
and Stormwater Best Management Practices, John Galli, 1990).  This study reported that as 
watershed imperviousness increased, progressively smaller rainfall depths were needed to 
produce large stream temperature fluctuations.  Clearly, reducing imperviousness will help 
reduce thermal impacts and techniques for accomplishing this are listed in Section 5.1. 
 
The color of impervious surfaces also affects temperature increases.  Darker surfaces like asphalt 
pavement or shingles absorb solar radiation, elevating temperatures as this energy is transferred 
as heat to surrounding areas, including stormwater runoff.  Lighter colored materials like grey or 
white concrete reflect solar radiation resulting in less elevated temperatures.  A material’s ability 
to reflect solar heat is measured as its Solar Reflectance Index or “SRI” and varies from 0 (a 
black surface) to 100 (a white surface) and above.  In thermally-sensitive watersheds, designers 
should consider using materials with SRI values greater than 29 (see Table 5.9) for paving and 
steep-sloped (≥2:12) roofing, and materials with SRI values greater than 78 for low-sloped 
(≤2:12) roofing.  
 
Table 5.9  Solar Reflectance Indices (SRI) for Typical Paving & Roofing Materials 
Paving Materials: Condition SRI 

Asphalt  New 0 
 Weathered 6 
Gray Concrete New 35 
 Weathered 29 
White Concrete New 86 
 Weathered 45 

Roofing Materials: 
Gray Asphalt Shingles 22 
Gray EPDM (Rubber) 21 
Light Gravel on Built-Up Roof 37 
White-Coated Gravel on a Built-Up Roof 79 
White EPDM (Rubber) 84 
White PVC 104 

Source:  LEED®-NC for New Construction Reference Guide Ver. 2.2 (USGBC, October 2005) 
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Another option for mitigating thermal impacts at the source is to shade buildings and paved areas 
from the sun.  Trees, large shrubs, and non-invasive vines on trellises can be used to screen these 
areas from the sun and cool the air through evapotranspiration.  The full benefits of shading may 
not be realized until the trees and shrubs mature.  Depending on the age and type of plants used, 
this may be several years.  In the interim, any receiving waters may be degraded and resources 
lost as a result of temperature increases.  When using this technique, designers should strive to 
provide shade within five years of project completion. 
 
5.6.5 Additional Techniques for Mitigating Thermal Impacts  
 
While thermal impacts are primarily caused by increases in impervious area, stormwater 
management practices, including ESD techniques, may contribute to the problem.   When 
designing these techniques for use in coldwater areas, minimizing temperature increases is a 
primary concern.  The following techniques will help reduce thermal impacts associated with 
ESD practices: 
 

 Maximize the infiltration capacity of each practice.  Increasing infiltration reduces the 
amount of surface runoff and lowers the thermal energy flowing into coldwater streams. 

 
 Design filtering practices (e.g., micro-bioretention) so that underdrains are at least four feet 

below the surface.  Soil temperatures at this depth are cooler and fluctuate little in response 
to surface weather conditions.  As runoff flows through, thermal energy is dissipated and 
effluent temperatures are decreased. 
 
If overflow and conveyance connection constraints limit underdrain depth, use the enhanced 
filter option 2 (see M-9, Section 5.4.3).  In this variant, the perforated underdrain is located at 
the bottom of a stone reservoir and below the outlet pipe.  As the water surface elevation 
within the reservoir rises above the invert of the outlet pipe, cooler water is siphoned from 
the bottom. 

 
 Use shade-producing plants in landscaped practices.  As discussed above, trees, shrubs, and 

non-invasive vines on trellises can be used to screen impervious areas from the sun.  
 
5.6.6 Other Resources 
 
In addition to the various Designated Uses, designers must also consider sensitive conditions and 
design requirements associated with other programs that regulate development activities related 
to critical resources.  Similar to water quality concerns, most of these may also be addressed 
through the use of ESD to the MEP.   However, there are additional concerns like buffer widths, 
construction materials used, or wetland types that may need to be considered.  This section 
identifies some of these program-specific requirements. 
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Wetlands & Waterways 
 
Wetlands are essential natural resources that provide fish and wildlife habitat, flood protection, 
and water quality enhancement.  These sensitive areas are impacted by even the smallest of 
changes in hydrology or water quality.  For this reason, stormwater management measures 
should not be located within nontidal wetlands and their buffers, tidal wetlands, and 100-year 
floodplains.  This includes many of the ESD techniques listed in this Chapter.  If stormwater 
management facilities must be located within these areas, State and federal permits are required.   
 
In addition to the above restrictions, runoff from new development and redevelopment must be 
treated prior to discharging directly into jurisdictional wetlands or waters of the State.  In most 
cases, using ESD to MEP will provide adequate treatment and meet this requirement.  Where 
discharges are permitted, there are additional concerns.  When implementing ESD within areas 
of sensitive wetlands with unusual or unique plant communities like bogs, Delmarva bays, or 
Wetlands of Special State Concern, designers should incorporate features and materials that 
complement or mimic local natural conditions.  For example, bogs are nutrient-deficient, acidic 
environments where runoff pH is critical.  In these areas, designers should specify the use of 
native or locally available materials that are acidic (pH < 7) like granite or sandstone instead of 
limestone or marble (pH > 7) for riprap in conveyance channels and energy dissipaters.  
Likewise, landscaping should promote native plants that match both the conditions found within 
ESD practices and local wetland communities. 
 
In addition to using local or native materials and plants, designers should consider how runoff is 
conveyed to wetlands.  Storm drainage systems are usually designed to discharge directly into 
wetlands and/or floodplains.  This approach minimizes the ecological interaction that occurs 
between wetland areas and adjacent buffers.  Using more natural channel designs (e.g., coastal 
plains outfalls, step/pool systems, bioswales) or promoting sheetflow to convey runoff from ESD 
practices into wetlands connects and promotes interaction within these areas  
 
Maryland’s Critical Areas 
 
Maryland’s Critical Area Act recognizes that the land immediately surrounding the Chesapeake 
and Atlantic Coastal Bays and their tributaries has the greatest potential to affect water quality 
and wildlife habitat.  Therefore, all land within 1,000 feet of tidal waters or adjacent tidal 
wetlands is designated as the “Critical Area.”  While the State Critical Area Commission 
provides oversight and reviews some development projects, each appropriate County and 
municipality enforces this law.   
 
All development located within the Critical Area must address additional criteria.  Some 
provisions of these criteria, like those relating to the protection of habitat, are applied uniformly 
throughout the Critical Area.  Others provisions that may impact ESD implementation are related 
to water quality and site imperviousness and are specific to land classifications discussed below.   
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Within the Critical Area, land is designated as either Intensely Developed Area, Limited 
Development Area, or Resource Conservation Area (IDA, LDA, & RCA, respectively) based on 
uses that existed at the time the local programs were adopted.  The IDAs are those areas of 
concentrated development where there is little natural habitat.  Any new development and 
redevelopment projects within the IDA must include stormwater management practices to reduce 
post-development phosphorus loads to at least 10% below pre-developed levels.  Commonly 
known as the 10% Rule, this requirement may be addressed using many of the ESD practices 
described in this Chapter or by using structural practices found in Chapter 3.  While 
implementing ESD to the MEP should meet or exceed phosphorus reduction requirements in 
most cases, applicants may be required to use the Critical Areas methodology to demonstrate 
compliance with the 10% Rule as part of the plan approval process.  Additional guidance for 
addressing the 10% Rule within the IDA may be found in the Critical Area 10% Rule 
Guidance Manual (MDNR, 2003).  
 
LDAs are those regions where development density is low to moderate and wildlife habitat is not 
dominated by agriculture, wetlands, forests, or other natural areas.  Similarly, RCAs are 
characterized by the dominance of agriculture or protected resources like forests or wetlands.  
Within these areas, new development or redevelopment must address standard water quality 
requirements, conserve natural areas, and incorporate corridors to connect wildlife and plant 
habitat.  To accomplish these goals, imperviousness, alternative surfaces, or “lot coverage” is 
generally limited to 15% of the property or project area.  There are also strict limits on clearing 
of existing woodland or forests.  All clearing of these areas requires at least a 1:1 replacement.   
 
To protect habitat, a forested buffer is required on all new development in all three land 
designations.  Extending a minimum of 100 feet from the Mean High Water Line of tidal waters 
or the landward edge of tidal wetlands and tributary streams, this buffer acts as a water quality 
filter and protects important riparian habitat within the Critical Area.  This distance may be 
expanded to include adjacent sensitive areas like hydric or highly erodible soils or steep slopes.  
If it is within a subdivision in the RCA, the minimum width of the buffer is 200 feet.  
Disturbance associated with new development is generally prohibited within the buffer, and, 
accordingly, stormwater practices (e.g., micro-scale practices, structural facilities) cannot be 
located within it.  
 
Forest Conservation Act 
 
The Maryland Forest Conservation Act (FCA) was enacted in 1991 to minimize the loss of 
forests during land development.  As a result, identifying and protecting forests is an integral part 
of the development process.  The primary areas targeted for protection include forests adjacent to 
streams or wetlands, located on steep slopes, or within or adjacent to forest blocks or wildlife 
corridors.  Any activity requiring a subdivision application, grading permit, or erosion and 
sediment control plan approval on areas exceeding 40,000 square feet is subject to the FCA and a 
Forest Conservation Plan may be required.  The Forest Conservation Plan includes a map and 
narrative that describes how existing forested and sensitive areas will be protected, if 
afforestation will be required, and how any replanted trees will be protected.  While 
implementation is not directly affected by the FCA, trees may be planted within ESD practices 
and associated buffers located adjacent to critical habitat, steeply sloping ground and highly 
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erodible soils, large forest tracts, 50-foot stream buffers, or similar areas.  Additionally, 
landscaping within ESD practices may be used to meet afforestation requirements when it 
exceeds 2,500 square feet, is at least 35 feet wide and protected by an approved landscape 
management plan. 
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G.1 Glossary 
 
Portions of this glossary were adapted from the “1994 Maryland Standards and Specifications 
for Soil Erosion and Sediment Control” produced by the Maryland Department of the 
Environment, Water Management Administration. 
 

ANTI-SEEP COLLAR - An impermeable diaphragm usually of sheet metal or concrete constructed 
at intervals within the zone of saturation along the conduit of a principal spillway to increase the 
seepage length along the conduit and thereby prevent piping or seepage.  

ANTI-VORTEX DEVICE - A device designed and placed on the top of a riser or the entrance of a 
pipe to prevent the formation of a vortex in the water at the entrance. 

AQUATIC BENCH - A bench which is located around the inside perimeter of a permanent pool and 
is normally vegetated with aquatic plants; the goal is to provide pollutant removal and enhance 
safety in areas using stormwater pond BMP’s.  

AQUIFER – A porous water bearing geologic formation generally restricted to materials capable of 
yielding an appreciable supply of water 

“AS-BUILT” - Drawing or certification of conditions as they were actually constructed. 

BAFFLES - Guides, grids, grating or similar devices placed in a pond to deflect or regulate flow and 
create a longer flow path. 

BANKFULL FLOW - The condition where streamflow fills a stream channel to the top of the bank 
and at a point where the water begins to overflow onto a floodplain. 

BARREL - The closed conduit used to convey water under or through an embankment; part of the 
principal spillway. 

BASE FLOW - The stream discharge from groundwater. 

BERM - A shelf that breaks the continuity of a slope; a linear embankment or dike. 

BEST MANAGEMENT PRACTICE (BMP) - A structural or non-structural device designed to 
temporarily store or treat stormwater runoff in order to mitigate flooding, reduce pollution and 
provide other amenities. 

BIORETENTION - A water quality practice that utilizes landscaping and soils to treat urban 
stormwater runoff by collecting it in shallow depressions before filtering through a fabricated 
planting soil media. 

BUFFER – Zone of variable width located along both sides of a natural feature (e.g., stream or 
forested area) and designed to provide a protective area along a corridor. 

CHANNEL - A natural stream that conveys water; a ditch or channel excavated for the flow of 
water. 
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CHANNEL PROTECTION VOLUME (CpV) - A design criteria which requires 24 hour detention of 
the one year post-developed, 24 hour storm event for the control of stream channel erosion and is 
calculated according to Appendix D.11. 

CHANNEL STABILIZATION - Erosion prevention and stabilization of velocity distribution in a 
channel using jetties, drops, revetments, structural linings, vegetation and other measures. 

CHECK DAM - A small dam constructed in a gully or other small watercourse to decrease flow 
velocity (by reducing the channel gradient), minimize scour, and promote deposition of sediment. 

CHUTE - A high velocity, open channel for conveying water to a lower level without erosion. 

CLAY (SOILS) - 1. A mineral soil separate consisting of particles less than 0.002 millimeter in 
equivalent diameter. 2. A soil texture class. 3. (Engineering) A fine grained soil (more than 50 
percent passing the No. 200 sieve) that has a high plasticity index in relation to the liquid limit. 
(Unified Soil Classification System) 

COCONUT ROLLS - Also known as coir rolls, these are rolls of natural coconut fiber designed to 
be used for streambank stabilization. 

COMPACTION (SOILS) - Any process by which the soil grains are rearranged to decrease void 
space and bring them in closer contact with one another, thereby increasing the weight of solid 
material per unit of volume, increasing the shear and bearing strength and reducing permeability. 

CONDUIT - Any channel intended for the conveyance of water, whether open or closed. 

CONTOUR - 1. An imaginary line on the surface of the earth connecting points of the same 
elevation. 2. A line drawn on a map connecting points of the same elevation. 

CORE TRENCH - A trench, filled with relatively impervious material intended to reduce seepage of 
water through porous strata. 

CRADLE - A structure usually of concrete shaped to fit around the bottom and sides of a conduit to 
support the conduit, increase its strength and, in dams, to fill all voids between the underside of the 
conduit and the soil. 

CREST - 1. The top of a dam, dike, spillway or weir, frequently restricted to the overflow portion. 2. 
The summit of a wave or peak of a flood. 

CRUSHED STONE - Aggregate consisting of angular particles produced by mechanically crushing 
rock. 

CURVE NUMBER (CN) - A numerical representation of a given area’s hydrologic soil group, plant 
cover, impervious cover, interception and surface storage derived in accordance with Natural 
Resources Conservation Service methods. This number is used to convert rainfall depth into runoff 
volume. 

CUT - Portion of land surface or area from which earth has been removed or will be removed by 
excavation; the depth below original ground surface to excavated surface. 

CUT-AND-FILL - Process of earth moving by excavating part of an area and using the excavated 
material for adjacent embankments or fill areas. 

CUTOFF - A wall or other structure, such as a trench, filled with relatively impervious material 
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intended to reduce seepage of water through porous strata. 

CZARA - Acronym used for the Coastal Zone Act Reauthorization Amendments of 1990. These 
amendments sought to address the nonpoint source pollution issue by requiring states to develop 
coastal nonpoint pollution control programs in order to receive federal funds. 

DAM - A barrier to confine or raise water for storage or diversion, to create a hydraulic head, to 
prevent gully erosion, or for retention of soil, sediment or other debris. 

DETENTION - The temporary storage of stormwater runoff in a BMP with the goals of controlling 
peak discharge rates and providing gravity settling of pollutants. 

DETENTION STRUCTURE – A permanent structure for the temporary storage of runoff that is 
designed to not create a permanent pool of water.  

DIKE - An embankment to confine or control water, for example, one built along the banks of a 
river to prevent overflow to lowlands; a levee. 

DISTRIBUTED RUNOFF CONTROL (DRC) - A stream channel protection criteria which utilizes a 
non-uniform distribution of the storage-stage-discharge relationship within a BMP to minimize the 
change in channel erosion potential from pre-developed to developed conditions. 

DISTURBED AREA - An area in which the natural vegetative soil cover has been removed or 
altered and, therefore, is susceptible to erosion. 

DIVERSION - A channel with a supporting ridge on the lower side constructed across the slope to 
divert water to areas where it can be used or disposed of safely. Diversions differ from terraces in 
that they are individually designed. 

DRAINAGE - 1. The removal of excess surface water or ground water from land by means of 
surface or subsurface drains. 2. Soil characteristics that affect natural drainage. 

DRAINAGE AREA (WATERSHED) – That area contributing runoff to a single point measured in a 
horizontal plane, which is enclosed by a ridge line. 

DROP STRUCTURE - A structure for dropping water to a lower level and dissipating surplus 
energy; a fall. 

DRY SWALE - An open drainage channel explicitly designed to detain and promote the filtration of 
stormwater runoff through an underlying fabricated soil media. 

EMERGENCY SPILLWAY - A dam spillway, constructed in natural ground, that is to discharge 
flow in excess of the principal spillway design discharge. 

ENERGY DISSIPATOR - A designed device such as an apron of rip-rap or a concrete structure 
placed at the end of a conduit for the purpose of reducing the velocity, energy and turbulence of the 
discharged water. 

EROSION - 1. The process by which the land surface is worn away by the action of water, wind, ice, 
or gravity. 2. Detachment and movement of soil or rock fragments by water, wind, ice or gravity. 
The following terms are used to describe different types of water erosion: 
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Accelerated erosion - Erosion much more rapid than normal, natural or geologic erosion, 
 primarily as a result of the influence of the activities of man or, in some cases, of other 
 animals or natural catastrophes that expose base surfaces. 

Gully erosion - The erosion process whereby water accumulates in narrow channels and 
removes the soil from this narrow area to considerable depths ranging from 1 or 2 feet to as 
much as 75 to 100 feet. 

Rill erosion - An erosion process in which numerous small channels only several inches deep 
are formed. See rill. 

Sheet erosion - The spattering of small soil particles caused by the impact of raindrops on 
wet soils. The loosened and spattered particles may or may not subsequently be removed by 
surface runoff. 

EROSIVE VELOCITIES - Velocities of water that are high enough to wear away the land surface. 
Exposed soil will generally erode faster than stabilized soils. Erosive velocities will vary according 
to the soil type, slope, structural, or vegetative stabilization used to protect the soil. 

EXFILTRATION - The downward movement of water through the soil; the downward flow of 
runoff from the bottom of an infiltration BMP into the soil. 

EXTENDED DETENTION - A stormwater design feature that provides for the gradual release of a 
volume of water in order to increase settling of pollutants and protect downstream channels from 
frequent storm events. 

EXTREME FLOOD VOLUME (Qf) - The storage volume required to control those infrequent but 
large storm events in which overbank flows reach or exceed the boundaries of the 100-year 
floodplain. 

FILTER BED - The section of a constructed filtration device that houses the filter media and the 
outflow pipe. 

FILTER FENCE - A geotextile fabric designed to trap sediment and filter runoff. 

FILTER MEDIA - The sand, soil, or other organic material in a filtration device used to provide a 
permeable surface for pollutant and sediment removal.  

FILTER STRIP - A strip of permanent vegetation above ponds, diversions and other structures to 
retard the flow of runoff, causing deposition of transported material, thereby reducing sedimentation. 

FINES (SOIL) - Generally refers to the silt and clay size particles in soil. 

FLOODPLAIN - Areas adjacent to a stream or river that are subject to flooding or inundation during 
a storm event that occurs, on average, once every 100 years (or has a likelihood of occurrence of 
1/100 in any given year). 

FLOW SPLITTER - An engineered, hydraulic structure designed to divert a percentage of storm 
flow to a BMP located out of the primary channel, or to direct stormwater to a parallel pipe system 
or to bypass a portion of baseflow around a BMP. 

FOREBAY - Storage space located near a stormwater BMP inlet that serves to trap incoming coarse 
sediments before they accumulate in the main treatment area. 
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FREEBOARD (HYDRAULICS) - The distance between the maximum water surface elevation 
anticipated in design and the top of retaining banks or structures. Freeboard is provided to prevent 
overtopping due to unforeseen conditions. 

FRENCH DRAIN - A type of drain consisting of an excavated trench filled with pervious material, 
such as coarse sand, gravel or crushed stone; water percolates through the voids in this material and 
flows to an outlet. 

GABION - A flexible woven wire basket composed of rectangular cells filled with small stones. 
Gabions may be assembled into many types of structures such as revetments, retaining walls, 
channel liners, drop structures and groins. 

GABION MATTRESS - A thin gabion, usually six or nine inches thick, used to line channels for 
erosion control. 

GRADE - 1. The slope or finished surface of a road, channel, canal bed, roadbed, top of 
embankment, bottom of excavation, or natural ground; any surface prepared for the support of 
construction, like paving or laying a conduit. 2. To finish the surface of a canal bed, roadbed, top of 
embankment or bottom of excavation. 

GRASS CHANNEL - An open vegetated channel used to convey runoff and to provide treatment by 
filtering pollutants and sediments.  

GRAVEL - 1. Aggregate consisting of mixed sizes of 1/4 inch to 3 inches which normally occur in 
or near old streambeds and have been worn smooth by the action of water. 2. A soil having particle 
sizes, according to the Unified Soil Classification System, ranging from the No. 4 sieve size, angular 
in shape, as produced by mechanical crushing. 

GRAVEL DIAPHRAGM - A stone trench filled with small, river-run gravel used as pretreatment 
and inflow regulation in stormwater filtering systems. 

GRAVEL FILTER - Washed and graded sand and gravel aggregate placed around a drain or well 
screen to prevent the movement of fine materials from the aquifer into the drain or well. 

GRAVEL TRENCH - A shallow excavated channel backfilled with gravel and designed to provide 
temporary storage and permit percolation of runoff into the soil substrate. 

GROUND COVER - Plants which are low-growing and provide a thick growth which protects the 
soil as well as providing some beautification of the area occupied. 

GULLY - A channel or miniature valley cut by concentrated runoff through which water commonly 
flows during and immediately after heavy rains or snow melt. The distinction between gully and rill 
is one of depth. A gully is sufficiently deep such that it would not be obliterated by normal tillage 
operations, whereas a rill is of lesser depth and would be smoothed by ordinary farm tillage or 
grading activities. 

HEAD (HYDRAULICS) - 1. The height of water above any plane of reference. 2. The energy, either 
kinetic or potential, possessed by each unit weight of a liquid expressed as the vertical height 
through which a unit weight would have to fall to release the average energy possessed. Used in 
various terms such as pressure head, velocity head, and head loss. 

HERBACEOUS PERENNIAL (PLANTS) - A plant whose stems die back to the ground each year. 
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HIGH MARSH - A pondscaping zone within a stormwater wetland that exists from the surface of 
the normal pool to a six inch depth and typically contains the greatest density and diversity of 
emergent wetland plants. 

HIGH MARSH WEDGES - Slices of shallow wetland (less than or equal to 6 inches) dividing a 
stormwater wetland. 

HOTSPOT - Area where land use or activities generate highly contaminated runoff, with 
concentrations of pollutants in excess of those typically found in stormwater. 

HYDRAULIC GRADIENT - The slope of the hydraulic grade line. That includes static and 
potential head.  

HYDRODYNAMIC STRUCTURE – An engineered structure to separate sediments and oils from 
stormwater runoff using gravitational separation and/or hydraulic flow. 

HYDROGRAPH - A graph showing variation in stage (depth) or discharge of  a stream of water 
over a period of time. 

HYDROLOGIC SOIL GROUP (HSG) - A Natural Resource Conservation Service classification 
system in which soils are categorized into four runoff potential groups. The groups range from A 
soils, with high permeability and little runoff production, to D soils, which have low permeability 
rates and produce much more runoff. 

HYDROSEED – An application of seed or other material applied with forced water in order to 
revegetate. 

IMPERVIOUS COVER (I) - Those surfaces in the landscape that cannot infiltrate rainfall consisting 
of building rooftops, pavement, sidewalks, driveways, etc.. 

INDUSTRIAL STORMWATER PERMIT - An NPDES permit issued to an identified land use that 
regulates the pollutant levels associated with industrial stormwater discharges or specifies on-site 
pollution control strategies. 

INFILTRATION RATE ( f ) - The rate at which stormwater percolates into the subsoil measured in 
inches per hour. 

INFLOW PROTECTION - A water handling device used to protect the transition area between any 
water conveyance (dike, swale, or swale dike) and a sediment trapping device. 

KARST GEOLOGY - Regions that are characterized by formations underlain by carbonate rock and 
typified by the presence of limestone caverns and sinkholes. 

LEVEL SPREADER - A device for distributing stormwater uniformly over the ground surface as 
sheet flow to prevent concentrated, erosive flows and promote infiltration. 

MANNING’S FORMULA (HYDRAULICS) - A formula used to predict the velocity of water flow 
in an open channel or pipeline:  
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Where V is the mean velocity of flow in feet per second; r is the hydraulic radius; s is the slope of 
the energy gradient or for assumed uniform flow the slope of the channel, in feet per foot; and n is 
the roughness coefficient or retardance factor of the channel lining. 

MICROPOOL - A smaller permanent pool which is incorporated into the design of larger 
stormwater ponds to avoid resuspension of particles and minimize impacts to adjacent natural 
features.  

MICROTOPOGRAPHY - The complex contours along the bottom of a shallow wetland system, 
providing greater depth variation that increases the wetland plant diversity and increases the surface 
area to volume ratio. 

MULCH - Covering on the soil surface to protect and enhance certain characteristics, such as water 
retention qualities. 

MUNICIPAL STORMWATER PERMIT - An NPDES permit issued to municipalities to regulate 
discharges from municipal separate storm sewers for compliance with EPA regulations.  

NPDES - Acronym for the National Pollutant Discharge Elimination System, which regulates point 
source discharges. 

NON-STRUCTURAL BMPs - Stormwater runoff treatment techniques which use natural measures 
to reduce pollution levels, do not require extensive construction efforts and/or promote pollutant 
reduction by eliminating the pollutant source. 

NITROGEN-FIXING (BACTERIA) - Bacteria having the ability to fix atmospheric nitrogen, 
making it available for use by plants.  

NORMAL DEPTH - Depth of flow in an open conduit during uniform flow for any given 
conditions.  

OUTFALL - The point where water discharges from a conduit, stream, or drain. 

OFF-LINE - A management system designed to control a storm event by diverting a  percentage of 
stormwater events from a stream or storm drainage system. 

ON-LINE - A management system designed to control stormwater in its original stream or drainage 
channel. 

ONE YEAR STORM - A stormwater event which occurs on average once every year or statistically 
has a 100% chance on average of occurring in a given year.  

ONE HUNDRED YEAR STORM - An extreme flood event which occurs on average once every 
100 years or statistically has a 1% chance on average of occurring in a given year. 

OPEN CHANNEL - Also known as swale, grass channel, and biofilter. This system is used for the 
conveyance, retention, infiltration and filtration of stormwater runoff.  

OUTLET - The point at which water discharges from such things as a stream, river, lake, tidal basin, 
pipe, channel or drainage area. 

OUTLET CHANNEL - A waterway constructed or altered primarily to carry water from man-made 
structures such as terraces, subsurface drains, diversions and impoundments. 
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OVERBANK FLOOD PROTECTION VOLUME (Qp) – The volume controlled by structural 
practices to prevent an increase in the frequency of out of bank flooding generated by development. 

PEAK DISCHARGE RATE - The maximum instantaneous rate of flow during a storm, usually in 
reference to a specific design storm event. 

PERCENT AREA METHOD - Technique used to evaluate the compliance of a non-structural BMP 
for meeting recharge requirements by calculating  the percent of impervious area effectively treated  
and comparing to a minimum recharge target percentage for the various soil groups. 

PERCENT VOLUME METHOD - Procedure used with structural BMPs to evaluate compliance 
with recharge requirements by assuring that the volume of runoff treated by the practice exceeds the 
computed recharge volume. 

PERMANENT SEEDING - The establishment of perennial vegetation which may remain for many 
years. 

PERMEABILITY - The rate of water movement through a soil column under saturated conditions. 

PERMEABLE COVER – Those surfaces in the landscape consisting of open space, forested areas, 
meadows, etc. that infiltrate rainfall. 

PERMISSIBLE VELOCITY (HYDRAULICS) - The highest average velocity at which water may 
be carried safely in a channel or other conduit. The highest velocity that can exist through a 
substantial length of a conduit and not cause scour of the channel. A safe, non-eroding or allowable 
velocity 

pH - A number denoting the common logarithm of the reciprocal of the hydrogen ion concentration. 
A pH of 7.0 denotes neutrality, higher values indicate alkalinity, and lower values indicate acidity. 

PIPING - Removal of soil material through subsurface flow channels.  

PLUGS - Pieces of turf or sod, usually cut with a round tube, which can be used to propagate the turf 
or sod by vegetative means. 

POCKET POND - A stormwater pond designed for treatment of small drainage area (< 5 acres) 
runoff and which has little or no baseflow available to maintain water elevations and relies on 
groundwater to maintain a permanent pool. 

POCKET WETLAND - A stormwater wetland design adapted for the treatment of runoff from small 
drainage areas (< 5 acres) and which has little or no baseflow available to maintain water elevations 
and relies on groundwater to maintain a permanent pool. 

POND BUFFER - The area immediately surrounding a pond which acts as a filter to remove 
pollutants and provide infiltration of stormwater prior to reaching the pond. Provides a separation 
barrier to adjacent development. 

POND DRAIN - A pipe or other structure used to drain a permanent pool within a specified time 
period. 

PONDSCAPING - Landscaping around stormwater ponds which emphasizes using native vegetative 
species to meet specific design intentions. Species are selected for up to six zones in the pond and its 
surrounding buffer based on their ability to tolerate inundation and/ or soil saturation.  
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POROSITY (n) - Ratio of pore volume to total volume. 

PRETREATMENT - Techniques employed in stormwater BMPs to provide storage or filtering to 
help trap coarse materials and other pollutants before they enter the system.  

PRINCIPAL SPILLWAY - The primary pipe or weir which carries baseflow and storm flow through 
a dam embankment.    

RECHARGE RATE - Annual amount of rainfall which contributes to groundwater as a function of 
hydrologic soil group. 

RECHARGE VOLUME (Rev) – The portion of the water quality volume (WQv) used to maintain 
groundwater recharge rates at development sites. 

REDEVELOPMENT - Any construction, alteration, or improvement exceeding five thousand square 
feet of land disturbance performed on sites where existing land use is commercial, industrial, 
institutional, or multifamily residential. 

RETENTION - The amount of precipitation on a drainage area that does not escape as runoff. It is 
the difference between total precipitation and total runoff. 

REVERSE-SLOPE PIPE - A pipe which draws from below a permanent pool extending in a reverse 
angle up to the riser and determines the water elevation of the permanent pool. 

RIGHT-OF-WAY - Right of passage, as over another’s property. A route that is lawful to use. A 
strip of land acquired for transport, conveyance or utility construction. 

RIP-RAP - Broken rock, cobbles, or boulders placed on earth surfaces, such as the face of a dam or 
the bank of a stream, for protection against the action of water (waves); also applies to brush or pole 
mattresses or brush and stone, or similar materials used for soil erosion control. 

RISER - A vertical pipe or structure which extends from the bottom of a pond and houses the control 
devices (weirs/orifices) to achieve the discharge rates for specified designs. 

ROUGHNESS COEFFICIENT (HYDRAULICS) - A factor in velocity and discharge formulas 
representing the effect of channel roughness on energy losses in flowing water. Manning’s “n” is a 
commonly used roughness coefficient. 

RUNOFF (HYDRAULICS) - That portion of the precipitation on a drainage area that is discharged 
from the area in the stream channels. Types include surface runoff, groundwater runoff or seepage. 

SAFETY BENCH - A relatively flat area above the permanent pool and surrounding a stormwater 
pond designed to provide a separation to adjacent slopes. 

SAND - 1. (Agronomy) A soil particle between 0.05 and 2.0 millimeters in diameter. 2. A soil 
textural class. 3. (Engineering) According to the Unified Soil Classification System, a soil particle 
larger than the No. 200 sieve (0.074mm) and passing the No. 4 sieve (approximately 1/4 inch). 

SEDIMENT – Soils or other surficial materials transported or deposited by the action of wind, 
water, ice, or gravity as a product of erosion. 

SEEPAGE - 1. Water escaping through or emerging from the ground.  2. The process by which 
water percolates through soil. 
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SEEPAGE LENGTH - In sediment basins or ponds, the length along the pipe and around the anti-
seep collars that is within the zone of saturation through an embankment. 

SETBACKS - The minimum distance requirements for locating certain structures in relation to 
roads, wells, septic fields, or other structures. 

SHEET FLOW - Water, usually storm runoff, flowing in a thin layer over the ground surface. 

SIDE SLOPES (ENGINEERING) - The slope of the sides of a channel, dam or embankment. It is 
customary to name the horizontal distance first, as 1.5 to 1, or frequently, 1 ½: 1, meaning a 
horizontal distance of 1.5 feet to 1 foot vertical. 

SILT - 1. (Agronomy) A soil separate consisting of particles between 0.05 and 0.002 millimeter in 
equivalent diameter. 2. A soil textural class. 3. (Engineering) According to the Unified Soil 
Classification System a fine grained soil (more than 50 percent passing the No. 200 sieve) that has a 
low plasticity index in relation to the liquid limit. 

SOIL TEST – 1. Physical analysis of soil properties such as grain size, plasticity, or texture.  
2. Chemical analysis of soil to determine the need for fertilizers or amendments for species of plant 
being grown. 

SPILLWAY - An open or closed channel, or both, used to convey excess water from a reservoir. It 
may contain gates, either manually or automatically controlled to regulate the discharge of excess 
water. 

STABILIZATION - Providing vegetative and/or structural measures that will reduce or prevent 
erosion. 

STAGE (HYDRAULICS) - The variable water surface or the water surface elevation above any 
chosen datum. 

STILLING BASIN - An open structure or excavation at the foot of an outfall, conduit, chute, drop, 
or spillway to reduce the energy of the descending stream of water. 

STORMWATER FILTERING - Stormwater treatment methods which utilize an artificial media to 
filter out pollutants entrained in urban runoff. 

STORMWATER PONDS - A land depression or impoundment created for the detention or retention 
of stormwater runoff. 

STORMWATER WETLANDS - Shallow, constructed pools that capture stormwater and allow for 
the growth of characteristic wetland vegetation.  

STREAM BUFFERS - Zones of variable width which are located along both sides of a stream and 
are designed to provided a protective natural area along a stream corridor. 

STRUCTURAL BMPs - Devices which are constructed to provide temporary storage and treatment 
of stormwater runoff. 

SUBGRADE - The soil prepared and compacted to support a structure or a pavement system. 

TAILWATER - Water, in a river or channel, immediately downstream from a structure. 
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TECHNICAL RELEASE No. 20 (TR-20) - A Soil Conservation Service (now NRCS) watershed 
hydrology computer model that is used to compute runoff volumes and provide routing of storm 
events through stream valleys and/or ponds. 

TECHNICAL RELEASE No. 55 (TR-55) - A watershed hydrology model developed by the Soil 
Conservation Service (now NRCS) used to calculate runoff volumes and provide a simplified 
routing for storm events through stream valleys and/or ponds. 

TEMPORARY SEEDING - A seeding which is made to provide temporary cover for the soil while 
waiting for further construction or other activity to take place. 

TEN-YEAR STORM - The 24 hour storm event which exceeds bankfull capacity and occurs on 
average once every ten years (or has a likelihood of occurrence of 1/10 in a given year). 

TIME OF CONCENTRATION (tc) - Time required for water to flow from the most remote point of 
a watershed, in a hydraulic sense, to the outlet. 

TOE (OF SLOPE) - Where the slope stops or levels out. Bottom of the slope. 

TOE WALL - Downstream wall of a structure, usually to prevent flowing water from eroding under 
the structure. 

TOPSOIL - Fertile or desirable soil material used for the preparation of a seedbed. 

TOTAL PHOSPHORUS (TP) – The total amount of phosphorus that is contained within the water 
column. 

TOTAL SUSPENDED SOLIDS (TSS)  - The total amount of particulate matter that is suspended in 
the water column. 

TRASH RACK - Grill, grate or other device installed at the intake of a channel, pipe, drain or 
spillway for the purpose of preventing oversized debris from entering the structure. 

TRUNCATED HYDROGRAPH - A method of computing the required design infiltration storage 
volume utilizing the differences from post-developed and pre-developed hydrograph volumes over a 
specific time frame. 

TWO-YEAR STORM - The 24 hour storm event which exceeds bankfull capacity and occurs on 
average once every two years (or has a likelihood of occurrence of 1/2 in a given year). 

ULTIMATE CONDITION - Full watershed build-out based on existing zoning. 

ULTRA-URBAN - Densely developed urban areas in which little pervious surface exists. 

VELOCITY HEAD - Head due to the velocity of a moving fluid, equal to the square of the mean 
velocity divided by twice the acceleration due to gravity (32.16 feet per second per second)[v2/2g]. 

VOLUMETRIC RUNOFF COEFFICIENT (Rv) - The value that is applied to a given rainfall volume 
to yield a corresponding runoff volume based on the percent impervious cover in a drainage basin. 

WATER QUALITY VOLUME (WQV) - The volume needed to capture and treat 90% of the average 
annual stormwater runoff volume equal to 1" (or 0.9" in Western Rainfall Zone) times the 
volumetric runoff coefficient (Rv) times the site area. 
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 G.12 

WATER SURFACE PROFILE - The longitudinal profile assumed by the surface of a stream 
flowing in an open channel; the hydraulic grade line. 

WATER USE DESIGNATION - State of Maryland water use classification for the protection of 
resources (i.e., Use I-contact recreational use, Use II-shellfish harvest waters, Use III-natural trout 
waters, Use IV-recreational trout waters). 

WEDGES - Design feature in stormwater wetlands that increases flow path length to provide for 
extended detention and treatment of runoff. 

WET SWALE - An open drainage channel or depression, explicitly designed to retain water or 
intercept groundwater for water quality treatment.  

WETTED PERIMETER - The length of the wetted surface of the channel. 

WING WALL – Side wall extensions of a structure used to prevent sloughing of banks or channels.  
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1.0 Summary

The significance of storm water runoff in affecting water quality in the United States has
become an increasing concern in recent years, as further improvements are made in controlling
other point sources such as municipal sewage and industrial waste.  EPA conducted a broad
analysis of storm water runoff characteristics in its Nationwide Urban Runoff Program between
1979 and 1983.  During the 1980's the Agency made several attempts to promulgate regulatory
controls for storm water runoff under the statutory framework of the 1972 Clean Water Act. 
Following enactment of the Water Quality Act of 1987, EPA began development of a more
comprehensive regulatory program.  During the course of these actions, the use of best
management practices (BMPs) in addressing runoff problems was frequently identified, however it
was known that additional research on the performance of BMPs was also needed.

EPA's Engineering and Analysis Division conducted a study on storm water best
management practices during 1997 and 1998 as part of its series of preliminary studies in the
effluent guidelines program.  This report summarizes existing information and data regarding the
effectiveness of BMPs to control and reduce pollutants in urban storm water.  The report
provides a synopsis of what is currently known about the expected costs and environmental
benefits of BMPs, and identifies information gaps as well.

Detailed information about BMP design is beyond the scope of this report.  Readers are
encouraged to consult the wide range of storm water BMP design manuals available from states
and localities and other organizations for detailed design guidelines.  Information regarding BMP
performance and selection is also provided in other EPA documents, such as Guidance Specifying
Management Measure for Sources of Nonpoint Source Pollution in Coastal Water (US EPA,
1993a); Urban Runoff Pollution Prevention and Control Planning (US EPA, 1993c); and
Municipal Wastewater Management Fact Sheets: Storm Water Best Management Practices (US
EPA, 1996e).  In addition, readers are encouraged to consult the ASCE/WEF Manuals of
Practice, Design and Construction of Urban Stormwater Management Systems (ASCE/WEF,
1992) and Urban Runoff Quality Management (ASCE/WEF, 1998) for a more thorough
discussion of storm water management design.

Summary of Findings

1. Waterways and receiving waters near urban and suburban areas are often adversely affected by
urban storm water runoff.  Impacts may be manifested in terms of:

• alterations in hydraulic characteristics of streams receiving runoff such as higher peak
flow rates, increased frequency and duration of bankfull and sub-bankfull flows,
increased occurrences of downstream flooding,  and reduced baseflow levels

0010694



1 - 2

• changes in receiving stream morphology such as increased rates of sediment transport
and deposition, increased shoreline erosion, stream channel widening, and increased
stream bed scouring

• aquatic habitat impacts leading to changes in fish and macroinvertebrate  populations
and loss of sensitive species

• public health and recreation impacts such as increased risk of illness due to contact
with contaminated water bodies, contamination of drinking water supplies, beach
closures, restrictions on fishing, and shellfish bed closures.

2. A wide variety of BMPs, both structural and non-structural, are available to address urban
storm water runoff and discharges.

• For various reasons (such as cost, suitability to site, etc.) some of these BMP types are
widely used, some infrequently; some are relatively new designs that are not widely in
use.

• Many BMPs are used primarily for water quantity control (i.e. to prevent flooding),
although they may provide ancillary water quality benefits.

• Some BMP types have been analyzed for performance in terms of site-specific
pollutant removal, although not extensively enough to allow for generalizations.

• The pollutant removal performance of some BMP types is essentially undocumented.

• Some BMP types, particularly non-structural and those that do not have discrete inflow
or outflow points, are difficult to monitor.

• There is no widely-accepted definition of "efficiency" or "pollutant removal" for storm
water BMPs.

• The role of chemical pollutant monitoring vs. receiving stream biological monitoring in
evaluating BMP performance is not well documented.

3. Only a few cost studies have been conducted for storm water BMPs.

• Due to the limited cost data, a lack of clear definitions of performance, and limited
"performance" data, it is difficult at this time to develop cost-effectiveness comparisons
for various BMP types.

4. The benefits of individual BMPs are site-specific and depend on a number of factors including:
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• the number, intensity and duration of wet weather events;
• the pollutant removal efficiency of the BMP;
• the water quality and physical conditions of the receiving waters;
• the current and potential use of the receiving waters; and
• the existence of nearby “substitute” sites of unimpaired waters.

Because these factors will vary substantially from site to site, data are not available with which to
develop estimates of benefits for individual BMP types.

5. A number of researchers are continuing to work on BMP performance monitoring, and there
are several attempts underway to develop comparison frameworks through the construction of
comprehensive databases on BMP design characteristics and performance.

Organization of Report

This report is divided into six chapters.  Chapter 1 presents a summary of the major
findings of the report.  Chapter 2 presents a general introduction of the purposes and goals of this
evaluation.  Chapter 3 summarizes existing regulations and permits developed by EPA to address
urban storm water discharges, including regulations under the National Pollutant Discharge
Elimination System (NPDES) and the Coastal Zone Act Reauthorization Amendments (CZARA). 
Chapter 4 presents an assessment of the environmental problems attributable to urban storm water
discharges and Chapter 5 identifies the best management practices that can be used to control the
quantity and improve the quality of storm water prior to discharge.  Chapter 6 identifies the costs
and benefits of storm water BMPs.
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2.0 Introduction and Scope

2.1 Effluent Guidelines Program and Consent Decree Requirements

Effluent guidelines are national standards for categories of dischargers to surface waters. 
The program was established in 1972 under Title III of the Clean Water Act (CWA).  Since that
time EPA has developed effluent guideline regulations for over 50 categories, primarily industrial
dischargers.  In these regulations the Agency typically establishes numeric “end-of-pipe” effluent
limitations for specific chemical pollutants and/or indicator parameters (e.g. BOD, oil and grease). 
For some categories, EPA has also issued narrative requirements for best management practices
(BMPs) to address control of storm water runoff, plant maintenance schedules and training of
plant personnel.  The effluent limitations are generally based on the performance of available or
demonstrated control and treatment technologies. Resulting effluent limitations are commonly
referred to as "technology-based" standards.  The regulations are implemented in National
Pollutant Discharge Elimination System (NPDES) permits, which are issued by EPA and State
agencies under the authority of CWA Section 402.

The Water Quality Act of 1987 added section 304(m) to the CWA.  This provision
requires EPA to publish a biennial Effluent Guidelines Plan and develop additional regulations. 
EPA’s effluent guidelines program is currently subject to a consent decree (“Decree”) in Natural
Resources Defense Council et al v. Browner (D.D.C. 89-2980, January 31, 1992, as amended).
The Decree requires the Agency to propose effluent guideline regulations and take final action for
20 point source categories, according to a specified schedule.  Additionally, the Decree requires
that the Agency conduct 11 preliminary studies to assist in selecting categories for regulation
development.

The 1987 amendments also added section 402(p) to the CWA, which requires
development of a national program for regulation of storm water discharges.  This is discussed
further in Chapter 3 of this report.

In 1996, the Natural Resources Defense Council (NRDC) recommended that EPA
develop effluent guidelines for categories of storm water dischargers, to supplement the existing
NPDES permit regulations covering storm water discharges.  Because municipal storm water
discharges present a range of complex phenomena that have not been extensively documented in
the professional literature, and because there is a lack of generally accepted methods for
evaluating storm water management practices, EPA determined that conducting a preliminary
study would be appropriate to satisfy one of the study obligations under the Decree.  This
preliminary study is intended to assist decision making on initiating regulatory development
projects.
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2.2 Types of Discharges Addressed

This study is focused on BMPs designed to prevent, control or treat storm water
discharges, and the nature and measurement of storm water discharges.  Storm water discharges
may flow directly into surface waters, into municipal separate storm sewer systems (“MS4s”),
and/or infiltrate into groundwater.  The emphasis on BMPs is intended to support the national
NPDES storm water program.  Some aspects of the BMPs described herein may also be relevant
for other types of wet weather pollution problems, such as combined sewer overflows (CSOs).

Storm water BMPs may be organized into two major groups with multiple subgroups:

• Structural BMPs include:
> infiltration systems such as infiltration basins and porous pavement
> detention systems such as basins and underground vaults
> retention systems such as wet ponds
> constructed wetland systems
> filtration systems such as media filters and bioretention systems
> vegetated systems such as grass filter strips and vegetated swales
> minimizing directly-connected impervious surfaces
> miscellaneous and vendor-supplied systems such as oil/water separators and

hydrodynamic devices

• Non-Structural BMPs include:
> automotive product and household hazardous material disposal
> commercial and retail space good housekeeping
> industrial good housekeeping
> modified use of fertilizers, pesticides and herbicides
> lawn debris management
> animal waste disposal
> maintenance practices such as catch basin cleaning, street and parking lot

sweeping, road and ditch maintenance
> illicit discharge detection and elimination
> educational and outreach programs
> storm drain inlet stenciling
> low-impact development and land use planning.

The impacts of storm water discharges are described in Chapter 4.  Various BMP designs for
addressing storm water discharges are described in Chapter 5, and the costs and economic
impacts of BMP are described in Chapter 6.
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2.3 Data Sources and Data Collection Techniques

ASCE National Stormwater BMP Database

Since 1995, EPA and the American Society of Civil Engineers (ASCE) have operated
under a cooperative agreement to develop a database of storm water BMP design and
performance.  The initial version of this database provides pollutant removal data and other
performance measures on approximately 75 BMPs based on published studies and reports.  These
studies and reports were carefully selected from a comprehensive screening of virtually all
available published literature on BMP performance, amounting to about 800 bibliographic
references.  

A significant objective of the database is to provide a design tool for local storm water
designers and planners.  The database has the capacity to report extensive detail about the design
of BMPs, along with descriptive information about the adjacent watershed, hydrology and other
geographic data.

As of early 1999, the initial version of the database is being tested, and a public release
will be available in mid-1999.  EPA and ASCE are continuing to develop the database and are
encouraging organizations that have conducted BMP monitoring to submit their findings to the
ASCE Database Clearinghouse for entry into the database.  As new data are gathered, periodic
updates will be made available to the public through use of the Internet.

Center for Watershed Protection National Pollutant Removal Performance Database

In 1997, the Center for Watershed Protection developed a database for the Chesapeake
Research Consortium titled, "National Pollutant Removal Performance Database for Stormwater
BMPs"  (Brown and Schueler, 1997a).  This database focuses on the pollutant removal efficiency
of commonly used and innovative urban BMPs for storm water control.  The database is derived
from 123 research studies developed between 1977 and 1996.

All of the studies in the database utilized data collected with automated sampling
equipment and had documented methods to compute pollutant removal efficiencies.  More than
three-quarters of the studies were based on four or more storm samples, while the remaining
studies were either based on fewer than four storms or the sample size was not stated.

Literature Cited

• EPA reports including the Nationwide Urban Runoff Program (NURP), National
Water Quality Inventory, Coastal Nonpoint Pollution Program Guidance, NPDES
Rules, guidance documents and fact sheets.
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• Other Federal agency publications from U.S. Geological Survey and  U.S. Department
of Agriculture.

• Professional journals and manuals of practice such as those from ASCE and the Water
Environment Federation

• Publications of research organizations such as the Center for Watershed Protection,
Terrene Institute, Metropolitan Washington Council of Governments and the
Watershed Management Institute

• State and local government BMP design manuals.

BMP Performance Data Developed for this Preliminary Study

EPA conducted field performance evaluations at three structural BMP sites during 1998. 
While these evaluations contribute to the literature on BMP performance, EPA also intended that
the field testing would serve as an experimental framework for refining evaluation methodology.
Three sites in the Washington, D.C. area were monitored: a constructed wetland, a peat-sand
filter, and a regional wet pond.  Data summaries for these monitoring activities appear in Chapter
5.  Additional findings will be provided in a supplement to this report.
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3.0 Existing Storm Water Regulations and Permits

Congress added Section 402(p) to the Clean Water Act in 1987 to require implementation
of a comprehensive approach for addressing storm water discharges in two phases.  Section
402(p)(4) required EPA to develop permit application regulations under the National Pollutant
Discharge Elimination System (NPDES), submission of NPDES permit applications, issuance of
NPDES permits, and compliance with NPDES permit conditions.  Section 402(p)(6) requires
EPA to designate storm water discharges to be regulated (within the statutory definitions
provided in section 402(p)(2)) and establish a comprehensive regulatory program, which may
include performance standards, guidelines, guidance, and management practices and treatment
requirements.

3.1 Phase I NPDES

EPA promulgated the first phase of NPDES storm water permit application regulations
(“Phase I”) on November 16, 1990 (US EPA, 1990).  The provisions addressing MS4s cover
those systems serving a population of 100,000 or more.  This includes 173 cities, 47 counties and
additional systems designated by EPA or states based on such system’s interrelationship with or
proximity to the aforementioned systems, such as state highway departments.  A total of 260
permits, covering approximately 880 operators (local governments, state highway departments,
etc.) have been identified as subject to Phase I permit application requirements.  As of late 1998,
approximately 228 such permits have been issued in final form.

The CWA requires that MS4 permits effectively prohibit non-storm water discharges into
the storm sewers as well as reduce the discharge of pollutants to the maximum extent practicable
(including management practices, control techniques and system, design and engineering methods,
and other provisions appropriate for the control of such pollutants).

Phase I MS4 permittees were required to submit an application that included source
identification information, precipitation data, existing data on the volume and quality of storm
water discharges, a list of receiving water bodies and existing information on impacts on receiving
waters, a field screening analysis for illicit connections and illegal dumping, and other information.

Following this submission, MS4 permittees were to gather and provide additional
information including:

• discharge characterization data based on quantitative data from 5 to 10 representative
locations in approved sampling plans; estimates of the annual pollutant load and event
mean concentration of system discharges for selected conventional pollutants and
heavy metals; a proposed schedule to provide estimates of seasonal pollutant loads; and
the mean concentration for certain detected constituents in a representative storm
event;

0010701



3 - 2

• a proposed management program including descriptions of: structural and source
control measures that are to be implemented to reduce pollutants in runoff from
commercial and residential areas; a program to detect and remove illicit discharges; and
a program to control pollutants in construction site runoff.

The Phase I rule also covers storm water discharges "associated with industrial activity." 
This includes facilities covered by effluent guidelines and other designated classes of industrial and
commercial facilities, such as hazardous waste treatment, storage, or disposal; landfills; recycling;
vehicle maintenance and equipment cleaning; sewage sludge handling; construction activity (sites
with 5 or more acres of disturbed land); and facilities where materials are exposed to storm water. 
Permittees must prepare a storm water pollution prevention plan which describes pollution
sources, measures and controls.

EPA and the states used several permit mechanisms for the many facilities receiving
NPDES permits for the first time.  EPA issued "baseline" general permits to cover a wide range of
facilities with basic requirements, with the intent that more specific requirements would follow in
subsequent permit cycles.  Industry-specific or "group" permits were issued based on applications
submitted by business associations, and other sites were issued individual permits.

The management and pollution prevention plans prepared by MS4s and industrial
permittees vary in their level of detail and specificity regarding design and implementation of best
management practices (BMPs).  EPA and some states have issued guidance on preparation of
these plans  (US EPA, 1992d; US EPA, 1992e).  The Agency has not conducted a nationwide
review of these plans.

3.2 Phase II NPDES

EPA proposed the NPDES storm water regulations for the second phase of storm water
discharge control (“Phase II”) on January 9, 1998 (US EPA, 1998c).  EPA is required to
promulgate the Phase II rule in 1999 under a separate consent decree.

The proposal designates two classes of facilities for automatic coverage on a nationwide
basis under the NPDES program, (1) small municipal separate storm sewer systems located in
urbanized areas (about 3,500 municipalities would be included in the program); and (2)
construction activities (pollutants include sediments and erosion from these sites) that disturb
equal to or greater than one and less than five acres of land (about 110,000 sites per year will be
included in the program).  Those facilities designated above would need to apply for NPDES
storm water permits by 2002.  EPA is anticipating that most permittees would be covered under
general permits.

EPA is also proposing to conditionally exclude from the NPDES storm water program
Phase I facilities that have "no exposure" of industrial activities, such as industrial products,

0010702



3 - 3

processes, or raw materials, to storm water, thereby reducing application of the program to many
industrial activities currently covered by the program that have no industrial storm water
discharges.

Some facilities that EPA is proposing to cover under the Phase II rule are currently subject
to state and/or local storm water management requirements.

3.3 Coastal Zone Act Requirements

Section 6217 of the Coastal Zone Act Reauthorization Amendments (CZARA) of 1990
provides that States with approved coastal zone management programs must develop and submit
coastal nonpoint pollution control programs to EPA and the National Oceanic and Atmospheric
Administration (NOAA) for approval. Failure to submit an approvable program would result in a
reduction of federal grants to such states under both the Coastal Zone Management Act and
section 319 of the CWA.

State coastal nonpoint pollution control programs under CZARA are to include
enforceable policies and mechanisms that ensure implementation of the management measures
throughout the coastal management area. Section 6217(g)(5) defines management measures as
"economically achievable measures for the control of the addition of pollutants from existing and
new categories and classes of nonpoint sources of pollution, which reflect the greatest degree of
pollutant reduction achievable through the application of the best available nonpoint pollution
control practices, technologies, processes, siting criteria, operating methods, or other
alternatives."  The amendments provide for a technology-based approach based on technical and
economic achievability under the rationale that neither States nor EPA have the money, time, or
other resources to create and expeditiously implement a program that depends on establishing
cause and effect linkages between particular land use activities and specific water quality
problems. If this technology-based approach fails to achieve and maintain applicable water quality
standards and to protect designated uses, sec. 6217(b)(3) requires additional management
measures.

EPA issued Guidance Specifying Management Measures for Sources of Nonpoint
Pollution in Coastal Waters under sec. 6217(g) in January 1993 (US EPA, 1993a).  The guidance
identifies management measures for five major categories of nonpoint source pollution:
agriculture; forestry; urban; marinas and recreational boating; and hydromodification. The
management measures reflect the greatest degree of pollutant reduction that is economically
achievable for each of the listed sources. These management measures provide reference
standards for the states to use in developing or refining their coastal nonpoint programs. In
general, the management measures were written to describe systems designed to reduce the
generation of pollutants. A few management measures, however, contain quantitative standards
that specify pollutant loading reductions. For example, the new development management
measure, which is applicable to storm water runoff associated with construction in urban areas,
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requires (1) that by design or performance the average annual total suspended solid loadings be
reduced by 80 percent and (2) to the extent practicable, that the pre-development peak runoff rate
and average volume be maintained. The management measures approach was adopted to provide
state officials with flexibility in selecting strategies and management systems and practices that are
appropriate for regional or local conditions, provided that equivalent or higher levels of pollutant
control are achieved.

Storm water discharges regulated under the existing NPDES program, such as discharges
from municipal separate storm sewers serving a population of 100,000 or more and from
construction activities that disturb 5 or more acres, do not need to be addressed in Coastal
Nonpoint Pollution Control programs. However, potential new sources, such as urban
development adjacent to or surrounding municipal systems serving a population of 100,000 or
more, smaller urbanized areas, and construction sites that disturb less than 5 acres, that are
identified in management measures under section 6217 guidance need to be addressed in Coastal
Nonpoint Pollution Control Programs until such discharges are issued an NPDES permit. EPA
and NOAA have worked and continue to work together in their activities to ensure that
authorities between NPDES and CZARA do not overlap.

EPA and NOAA published Coastal Nonpoint Pollution Control Program: Program
Development and Approval Guidance (US EPA, 1993d), which addresses such issues as the basis
and process for EPA/NOAA approval of State Coastal Nonpoint Pollution Control programs,
how EPA and NOAA expect state programs to implement management measures in conformity
with EPA guidance, and procedures for reviewing and modifying state coastal boundaries to meet
program requirements. The document clarifies that states generally must implement management
measures for each source category identified in the EPA guidance developed under section
6217(g). The document also sets quantitative performance standards for some measures. Coastal
Nonpoint Pollution Control programs are not required to address sources that are clearly
regulated under the NPDES program as point source discharges. Specifically, such programs
would not need to address small municipal separate storm sewer systems and construction sites
covered under NPDES storm water permits (both general and individual). The guidance also
clarifies that regulatory and non-regulatory mechanisms may be used to meet the requirement for
enforceable policies and mechanisms, provided that non-regulatory approaches are backed by
enforceable state authority ensuring that the management measures will be implemented. Backup
authority may include sunset provisions for incentive programs. For example, a state may provide
additional incentives if too few owners or operators participate in a tax incentive program or
develop mandatory requirements to achieve the necessary implementation of management
measures.

3.4 Regional, State and Local Programs

In addition to the existing Federal storm water management programs, there are a variety
of State, local and regional storm water management programs in existence.  Many of these
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programs pre-date the Federal programs and may include BMP design or performance standards,
site plan review and inspection programs, and technical assistance.  A review of these programs is
outside the scope of this report.
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4.0 Environmental Assessment

Waterways and receiving waters near urban and suburban areas are often adversely
affected by urban storm water runoff.  The degree and type of impact varies from location to
location, but it is often significant relative to other sources of pollution and environmental
degradation.  Urban storm water runoff affects water quality, water quantity, habitat and
biological resources, public health, and the aesthetic appearance of urban waterways. As reported
in the National Water Quality Inventory 1996 Report to Congress (US EPA, 1998d), urban runoff
was the leading source of pollutants causing water quality impairment related to human activities
in ocean shoreline waters and the second leading cause in estuaries across the nation.  Urban
runoff was also a significant source of impairment in rivers and lakes.  The percent of total
impairment attributed to urban runoff is substantial.  This impairment constitutes approximately
5,000 square miles of estuaries, 1.4 million acres of lakes, and 30,000 miles of rivers.  Seven
states also reported in the Inventory that urban runoff contributes to wetland degradation.

Adverse impacts on receiving waters associated with storm water discharges have been
discussed by EPA (1995b) in terms of three general classes.  These are:

• Short-term changes in water quality during and after storm events including temporary
increases in the concentration of one or more pollutants, toxics or bacteria levels.

• Long-term water quality impacts caused by the cumulative effects associated with
repeated storm water discharges from a number of sources.

• Physical impacts due to erosion, scour, and deposition associated with increased
frequency and volume of runoff that alters aquatic habitat.

As described in the Terrene Institute’s Fundamentals of Urban Runoff Management
(Horner et al, 1994), pollutants associated with urban runoff potentially harmful to receiving
waters fall into the categories listed below: 

• Solids
• Oxygen-demanding substances
• Nitrogen and phosphorus
• Pathogens
• Petroleum hydrocarbons
• Metals
• Synthetic organics.

These pollutants degrade water quality in receiving waters near urban areas, and often
contribute to the impairment of use and exceedences of criteria included in State water quality
standards. The quantity of these pollutants per unit area delivered to receiving waters tends to
increase with the degree of development in urban areas.
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While water quality impacts are often unobserved by the general public, other storm water
impacts are more visible.  Stream channel erosion and channel bank scour provide direct evidence
of water quantity impacts caused by urban storm water.  Urban runoff increases directly with
imperviousness and the degree of watershed development.  As urban areas grow, urban streams
are forced to accommodate larger volumes of storm water runoff that recur on a more frequent
basis.  This leads to stream channel instability. The change in watershed hydrology associated with
urban development also causes channel widening and scour, and the introduction of larger
amounts of sediment to urban streams. Visible impacts include eroded and exposed stream banks,
fallen trees, sedimentation, and recognizably turbid conditions.  The increased frequency of
flooding in urban areas also poses a threat to public safety and property.  

Both water quality and water quantity impacts associated with urban storm water combine
to impact aquatic and riparian habitat in urban streams.  Higher levels of pollutants, increased flow
velocities and erosion, alteration of riparian corridors, and sedimentation associated with storm
water runoff negatively impact the integrity of aquatic ecosystems.  These impacts include the
degradation and loss of aquatic habitat, and reduction in the numbers and diversity of fish and
macroinvertebrates. 

Public health impacts are for the most part related to bacteria and disease causing
organisms carried by urban storm water runoff into waters used for water supplies, fishing and
recreation.  Water supplies can potentially be contaminated by urban runoff, posing a public health
threat.  Bathers and others coming in contact with contaminated water at beaches and other
recreational sites can become seriously ill.  Beach closures caused by urban runoff have a negative
impact on the quality of life, and can impede economic development as well.  Similarly, the
bacterial contamination of shellfish beds poses a public health threat to consumers, and shellfish
bed closures negatively impact the fishing industry and local economies.

Aesthetic impacts in the form of debris and litter floating in urban waterways and
concentrated on stream banks and beaches are quite visible to the general public.  Storm water is
a major source of floatables that include paper and plastic bags and packaging materials, bottles,
cans, and wood.  The presence of floatables and other debris in receiving waters during and
following storm events reduces visual attractiveness of the waters and detracts from their
recreational value.  Nuisance algal conditions including surface scum and odor problems can also
be attributed to urban storm water in many instances.

Based on available information and data, the following general statements can be made
about urban storm water impacts.

• Impacts to water quality in terms of water column chemistry tend to be transient and
elusive, particularly in rivers.

• Impacts to habitat and aquatic life are generally more profound, and are easier to see
and quantify than changes in water column chemistry.
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• Impacts are typically complex because urban storm water is often one of several
sources including municipal discharges and diffuse runoff from agricultural and rural
areas that affect urban waterways.

• Impacts are often interrelated and cumulative.  For example, both degraded water
quality and increased water quantity join to impact habitat and biological resources.

The following sections describe the sources of urban storm water runoff, the pollutants
contained in urban runoff and the impacts attributable to urban storm water discharges.  Examples
supported by field observation and data have been used extensively to show storm water impacts. 
The impacts described include water quality impacts, water quantity impacts, public health
impacts, habitat impacts, and aesthetic impacts. 

4.1 Overview of Storm Water Discharges

Storm water runoff from urbanized areas is generated from a number of sources including
residential areas, commercial and industrial areas, roads, highways and bridges.  Essentially, any
surface which does not have the capability to pond and infiltrate water will produce runoff during
storm events.  When a land area is altered from a natural forested ecosystem to an urbanized land
use consisting of rooftops, streets and parking lots, the hydrology of the system is significantly
altered.  Water which was previously ponded on the forest floor, infiltrated into the soil and
converted to groundwater, utilized by plants and evaporated or transpired into the atmosphere is
now converted directly into surface runoff.  An important measure of the degree of urbanization
in a watershed is the level of impervious surfaces.  As the level of imperviousness increases in a
watershed, more rainfall is converted to runoff.  Figure 4-1 illustrates this transformation.
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Natural Ground Cover 10-20% Impervious

30-50% Impervious 75-100% Impervious

25% Deep
Infiltration

25% Shallow
Infiltration

10% Runoff

38% Evapotranspiration

21% Deep
Infiltration

21% Shallow
Infiltration

20% Runoff

5% Deep
Infiltration

10% Shallow
Infiltration

35% Evapotranspiration

30% Runoff

15% Deep
Infiltration

20 % Shallow
Infiltration

30% Evapotranspiration

55% Runoff

40% Evapotranspiration

Source: Adapted from Arnold and Gibbons, 1996

Figure 4-1.  Effects of Imperviousness on Runoff and Infiltration

The traditional means of managing storm water runoff in urban areas has been to construct
a vast curb-and-gutter, catch basin, and storm drain network to transport this runoff volume
quickly and efficiently away from the urbanized area and discharge the water to receiving streams. 
Two types of sewer systems are used to convey storm water runoff: separate storm sewers and
combined sewers.

• Separate storm sewer systems convey only storm water runoff.  Water conveyed in
separate storm sewers is frequently discharged directly to receiving streams without
receiving any intentional form of treatment.  (In a municipality with a separate storm
sewer system, sanitary sewer flows are conveyed in a distinct sanitary sewer system to
municipal wastewater treatment plants.)

• In a combined sewer system, storm water runoff is combined with sanitary sewer flows
for conveyance.  Flows from combined sewers are treated by municipal wastewater
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treatment plants prior to discharge to receiving streams.  During large rainfall events
however, the volume of water conveyed in combined sewers can exceed the storage
and treatment capacity of the wastewater treatment system.  As a result, discharges of
untreated storm water and sanitary wastewater directly to receiving streams can
frequently occur in these systems.  These types of discharges are known as combined
sewer overflows (CSOs).

Historically, as urbanization occurred and storm drainage infrastructure systems were
developed in this country, the primary concern was to limit nuisance and potentially damaging
flooding due to the large volumes of storm water runoff that are generated.  Little, if any, thought
was given to the environmental impacts of such practices.  As a result, streams that receive storm
water runoff frequently cannot convey the large volumes of water generated during runoff events
without significant degradation of the receiving stream.  In addition to the problems associated
with excess water volume, the levels of toxic or otherwise harmful pollutants in storm water
runoff and CSOs can cause significant water quality problems in receiving streams.

In addition to point sources such as municipal separate storm sewers and combined sewer
overflows, storm water runoff can enter receiving streams as a non-point source.  Storm water
runoff from a variety of sources such as parking lots, highways, open land, rangeland, residential
areas and commercial areas can enter waterways directly as sheet flow or as a series of diffuse,
discrete flows.  Due to the diffuse nature of many storm water discharges, it is difficult to quantify
the range of pollutant loadings to receiving streams that are attributable to storm water
discharges.  It is much easier, however, to measure the increased stream flows during rainfall
events that occur in urbanized areas and to document impacts to streams that receive storm water
runoff.

Awareness of the damaging effects storm water runoff is causing to the water quality and
aquatic life of receiving streams is a relatively recent development.  Storm water management
traditionally was, and still is in many cases, a flood control rather than a quality control program. 
Local governments intending to improve the quality of their runoff-impacted streams are
incorporating best management practices (BMPs) into their drainage programs.  BMPs which
reduce the volume of runoff discharged to receiving streams, such as minimizing directly
connected impervious surfaces, providing on-site storage and infiltration and implementing stream
buffers and restoring riparian cover along urban streams can help to prevent further degradation
and even result in improvements of streams which receive storm water discharges.  However, in
many existing urbanized areas, the cost of infrastructure changes necessary to retrofit existing
storm water drainage systems with structural BMPs--to provide for storm water quality as well as
quantity control--can be prohibitively expensive.  In these cases, non-structural BMPs can be
implemented to reduce pollutant sources and to reduce the transfer of urban pollutants to runoff,
before more expensive, structural controls are instituted.

The climate of a region can have a significant impact on the quantity and quality of storm
water runoff.  Factors such as the length of the antecedent dry periods between storms, the
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average rainfall intensity, the storm duration and the amount of snowmelt present can have
significant impacts on the characteristics of runoff from an area.  In areas where there is a
significant amount of atmospheric deposition of particulates, storm water runoff can contain high
concentrations of suspended solids,  metals and nutrients.  Areas that have infrequent rainfall such
as the southwest U.S. can have runoff with significant concentrations of pollutants, especially
from “hot spots” such as roads, parking lots and industrial areas.  These areas, which typically
have high-intensity, short-duration rainfall events, can generate significant loadings of suspended
solids in storm water runoff.  Many specific geographic factors can influence the nature and
constituents contained in storm water runoff.  Factors such as the soil types, slopes, land use
patterns and the amount of imperviousness of a watershed can greatly affect the quality and
quantity of runoff that is produced from an area.

4.2 Pollutants in Urban Storm Water

Storm water runoff from urban areas can contain significant concentrations of harmful
pollutants that can contribute to adverse water quality impacts in receiving streams.  Effects can
include such things as beach closures, shellfish bed closures, limits on fishing and limits on
recreational contact in waters that receive storm water discharges.  Contaminants enter storm
water from a variety of sources in the urban landscape.

Urban storm water runoff has been the subject of intensive research since the inception of
the Water Quality Act of 1965.  There have been numerous studies conducted to characterize the
nature of urban storm water runoff and the performance of storm water BMPs.  Data sources
include the "208 Studies," the area-wide waste treatment management plans conducted by states
under section 208 of the 1972 CWA; EPA's Nationwide Urban Runoff Program (NURP); the
U.S. Geological Survey (USGS) Urban Stormwater Database; and the Federal Highway
Administration (FHWA) study of storm water runoff loadings from highways.  In addition to
these federal sources, there is a great deal of information in the technical literature, as well as data
collected by states, counties and municipalities.  A recent data source is storm water monitoring
data collected by municipalities regulated by the Phase I NPDES storm water regulations.  As part
of the Phase I permit application, regulated municipalities were required to collect data from five
representative sites during a minimum of three storm events.

The most comprehensive study of urban runoff was NURP, conducted by EPA between
1978 and 1983.  NURP was conducted in order to examine  the characteristics of urban runoff
and similarities or differences between urban land uses, the extent to which urban runoff is a
significant contributor to water quality problems nationwide, and the performance characteristics
and effectiveness of management practices to control pollution loads from urban runoff (US EPA,
1983).  Sampling was conducted for 28 NURP projects which included 81 specific sites and more
than 2,300 separate storm events.  NURP focused on the following ten constituents:

• Total Suspended Solids (TSS)
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• Biochemical Oxygen Demand (BOD)
• Chemical Oxygen Demand (COD)
• Total Phosphorus (TP)
• Soluble Phosphorus (SP)
• Total Kjeldahl Nitrogen (TKN)
• Nitrate + Nitrite (N)
• Total Copper (Cu)
• Total Lead (Pb)
• Total Zinc (Zn).

NURP examined both the soluble and the particulate fraction of pollutants, since the water
quality impacts can depend greatly on the form that the contaminant is present.  NURP also
examined coliform bacteria and priority pollutants at a subset of sites.  Median event mean
concentrations (EMCs) for the ten general NURP pollutants for various urban land use categories
are presented in Table 4-1.
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Table 4-1.  Median Event Mean Concentrations for Urban Land Uses

Pollutant Units
Residential Mixed Commercial

Open/
Non-Urban

Median COV Median COV Median COV Median COV

BOD mg/l 10 0.41 7.8 0.52 9.3 0.31 -- --

COD mg/l 73 0.55 65 0.58 57 0.39 40 0.78

TSS mg/l 101 0.96 67 1.14 69 0.85 70 2.92

Total Lead µg/l 144 0.75 114 1.35 104 0.68 30 1.52

Total Copper µg/l 33 0.99 27 1.32 29 0.81 -- --

Total Zinc µg/l 135 0.84 154 0.78 226 1.07 195 0.66

Total Kjeldahl
Nitrogen

µg/l 1900 0.73 1288 0.50 1179 0.43 965 1.00

Nitrate +
Nitrite

µg/l 736 0.83 558 0.67 572 0.48 543 0.91

Total
Phosphorus

µg/l 383 0.69 263 0.75 201 0.67 121 1.66

Soluble
Phosphorus

µg/l 143 0.46 56 0.75 80 0.71 26 2.11

COV: Coefficient of variation
Source: Nationwide Urban Runoff Program (US EPA 1983)

Results from NURP indicate that there is not a significant difference in pollutant
concentrations in runoff from different urban land use categories.  There is a significant difference,
however, in pollutant concentrations in runoff from urban sources than that produced from non-
urban areas.

The pollutants that are found in urban storm water runoff originate from a variety of
sources. The major sources include contaminants from residential and commercial areas, industrial
activities, construction, streets and parking lots, and atmospheric deposition.  Contaminants
commonly found in storm water runoff and their likely sources are summarized in Table 4-2.
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Table 4-2.  Sources of Contaminants in Urban Storm Water Runoff

Contaminant Contaminant Sources

Sediment and Floatables Streets, lawns, driveways, roads, construction
activities, atmospheric deposition, drainage
channel erosion

Pesticides and Herbicides Residential lawns and gardens, roadsides,
utility right-of-ways, commercial and
industrial landscaped areas, soil wash-off

Organic Materials Residential lawns and gardens, commercial
landscaping, animal wastes

Metals Automobiles, bridges, atmospheric deposition,
industrial areas, soil erosion, corroding metal
surfaces, combustion processes

Oil and Grease/
Hydrocarbons

Roads, driveways, parking lots, vehicle
maintenance areas, gas stations, illicit
dumping to storm drains

Bacteria and Viruses Lawns, roads, leaky sanitary sewer lines,
sanitary sewer cross-connections, animal
waste, septic systems

Nitrogen and Phosphorus Lawn fertilizers, atmospheric deposition,
automobile exhaust, soil erosion, animal
waste, detergents

The concentrations of pollutants found in urban runoff are directly related to degree of
development within the watershed.  This trend is shown in Table 4-3, a compilation of typical
pollutant loadings from different urban land uses.
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Table 4-3.  Typical Pollutant Loadings from Runoff by Urban Land Use (lbs/acre-yr) 

Land Use TSS TP TKN NH3-N NO2+NO3-N BOD COD Pb Zn Cu

Commercial 1000 1.5 6.7 1.9 3.1 62 420 2.7 2.1 0.4

Parking Lot 400 0.7 5.1 2 2.9 47 270 0.8 0.8 0.04

HDR 420 1 4.2 0.8 2 27 170 0.8 0.7 0.03

MDR 190 0.5 2.5 0.5 1.4 13 72 0.2 0.2 0.14

LDR 10 0.04 0.03 0.02 0.1 NA NA 0.01 0.04 0.01

Freeway 880 0.9 7.9 1.5 4.2 NA NA 4.5 2.1 0.37

Industrial 860 1.3 3.8 0.2 1.3 NA NA 2.4 7.3 0.5

Park 3 0.03 1.5 NA 0.3 NA 2 0 NA NA

Construction 6000 80 NA NA NA NA NA NA NA NA

HDR: High Density Residential, MDR: Medium Density Residential, LDR: Low Density Residential
NA: Not available; insufficient data to characterize loadings
Source: Horner et al, 1994

As indicated in Table 4-3, urban storm water runoff can contain significant concentrations
of solids, nutrients, organics and metals.  A comparison of the concentration of water quality
parameters in urban runoff with the concentrations in domestic wastewater is shown in Table 4-4.
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Table 4-4.  Comparison of Water Quality Parameters in Urban Runoff with Domestic
Wastewater (mg/l)

Constituent

Urban Runoff Domestic Wastewater

Separate Sewers Before Treatment After Secondary

Range Typical Range Typical Typical

COD 200-275 75 250-1,000 500 80

TSS 20-2,890 150 100-350 200 20

Total P 0.02-4.30 0.36 4-15 8 2

Total N 0.4-20.0 2 20-85 40 30

Lead 0.01-1.20 0.18 0.02-0.94 0.10 0.05

Copper 0.01-0.40 0.05 0.03-1.19 0.22 0.03

Zinc 0.01-2.90 0.02 0.02-7.68 0.28 0.08

Fecal Coliform
per 100 ml

400-50,000 106-108 200

Source: Bastian, 1997

As indicated in Table 4-4, the concentrations of select water quality parameters in urban
runoff is comparable to that found in untreated domestic wastewater.  When untreated urban
runoff is discharged directly to receiving streams, the loadings of pollutants can be much higher
than the loadings attributable to treated domestic wastewater.

The following paragraphs summarize the major pollutants which are commonly found in
urban storm water runoff.

4.2.1 Solids, Sediment and Floatables

Solids are one of the most common contaminants found in urban storm water.  Solids
originate from many sources including the erosion of pervious surfaces and dust, litter and other
particles deposited on impervious surfaces from human activities and the atmosphere.  Stream
bank erosion and erosion at construction sites are also major sources of solids. Solids contribute
to many water quality, habitat and aesthetic problems in urban waterways.  Elevated levels of
solids increase turbidity, reduce the penetration of light at depth within the water column, and
limit the growth of desirable aquatic plants.  Solids that settle out as bottom deposits contribute to
sedimentation and can alter and eventually destroy habitat for fish and bottom-dwelling organisms

0010716



4 - 12

(see Figure 4-2).  Solids also provide a medium for the accumulation, transport and storage of
other pollutants including nutrients and metals.  Sediment bound pollutants often have a long
history of interaction with the water column through cycles of deposition, re-suspension, and re-
deposition. Impaired navigation due to sedimentation represents another impact affecting
recreation and commerce.  The relative contribution of TSS in urban storm water from different
land uses is presented in Table 4-3.  As shown in Table 4-4, the typical concentration of TSS in
urban runoff is substantially higher than that in treated wastewater (Bastian, 1997).  Construction
produces the highest loading of TSS over other urban land use categories evaluated.

Figure 4-2.  Effects of Siltation on Rivers and Streams

Source: US EPA, 1998d.

4.2.2 Oxygen-Demanding Substances and Dissolved Oxygen

The oxygen-demanding substances found in urban storm water can be measured by
Biochemical Oxygen Demand (BOD), Chemical Oxygen Demand (COD), and Total Organic
Carbon (TOC).  Maintaining appropriate levels of dissolved oxygen in receiving waters is one of
the most important considerations for the protection of fish and aquatic life.  The amount of
dissolved oxygen in urban runoff is typically 5.0 mg/l or greater, and it rarely poses a direct threat
to in-stream conditions.   As shown in Table 4-4, the level of COD associated with urban runoff is
comparable to treated wastewater. The direct impact of urban storm water runoff on dissolved
oxygen conditions in receiving waters is not thought to be substantial.  However, the secondary
impacts on the dissolved oxygen balance in receiving waters due to nutrient enrichment,
eutrophication, and resulting sediment oxygen demand may be important.
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4.2.3 Nitrogen and Phosphorus

Nitrogen and phosphorus are the principal nutrients of concern in urban storm water.  The
major sources of nutrients in urban storm water are urban landscape runoff (fertilizers, detergents,
plant debris), atmospheric deposition, and improperly functioning septic systems (Terrene
Institute, 1996).  Animal waste can also be an important source. There are a number of
parameters used to measure the various forms of nitrogen and phosphorus found in runoff. 
Ammonia (NH3) nitrogen is the nitrogen form that is usually the most readily toxic to aquatic life. 
Nitrate (NO3) and nitrite (NO2) are the inorganic fractions of nitrogen.  Very little nitrite is usually
found in storm water.  Total Kjeldahl nitrogen (TKN) measures the organic and ammonia
nitrogen forms.  By subtraction, the organic fraction can be determined.  Total phosphorus
measures the total amount of  phosphorus in both the organic and inorganic forms.  Ortho-
phosphate measures phosphorus that is most immediately biologically available.  Most of the
soluble phosphorus in storm water is usually present in the ortho-phosphate form.

The degree to which nitrogen and phosphorus are present in a river, lake or estuary can
determine the trophic status and amount of algal biomass produced.  Excess nutrients tend to
increase primary biological productivity.  The major impact associated with nutrient over-
enrichment is excessive growth of algae that leads to nuisance algal blooms and eutrophic
conditions.  A secondary impact is the residual negative effect of decomposing algae in the form
of sediment oxygen demand that depletes dissolved oxygen concentrations, particularly in bottom
waters. The NURP study reported that nutrient levels in urban runoff appear not to be high in
comparison with other possible discharges.  However, more recent studies and programs have
recognized that the amount of nitrogen and phosphorus present in urban storm water can be
substantial, and becomes increasingly important as other point sources of nutrients are brought
under control.  Walker (1987) reported that “cause-effect relationships linking urban development
to lake and reservoir eutrophication are well established,” and that “urban watersheds typically
export 5 to 20 times as much phosphorus per unit per year, as compared to undeveloped
watersheds in a given region.” The nutrient loadings from different urban and suburban land uses
are presented in Table 4-3.  As shown in Table 4-4, the total phosphorus and total nitrogen
concentrations in urban runoff are substantially less than treated wastewater concentrations, but
storm water volumes can be greater during wet weather events.

4.2.4 Pathogens

Pathogens are disease-producing organisms that present a potential public health threat
when they are present in contact waters.  Since storm water runoff typically does not come into
contact with domestic wastewaters, and direct exposure to runoff is usually limited, there is
generally little threat of pathogens in storm water runoff causing a public health risk.  However,
where runoff is discharged to recreational waters such as beaches and lakes, or where runoff
comes into contact with shellfish beds, there is a potential public health risk associated with
pathogen contamination.
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There are a number of indicator organisms that have been used to evaluate the presence of
harmful pathogens in storm water runoff.  Several strains of bacteria are present naturally in the
soil and can be transported by runoff.  In addition, BMPs with standing water can be breeding
grounds for naturally occurring bacteria.  Therefore, interpretation of bacteriological sampling
results can be difficult.  Nevertheless, indicator organisms can provide useful insight into the
public health risk associated with runoff.  Fecal coliform has been widely used as an indicator for
the presence of harmful pathogens in domestic wastewaters, and therefore studies characterizing
storm water runoff have frequently used this indicator as well.  Other bacterial indicators that
have been used to evaluate the presence of harmful pathogens in storm water runoff include
Escherichia coli, streptococci and enterococci.  The presence of enteric viruses has also been
evaluated in storm water runoff, as well as protozoans such as Giardia lamblia and
cryptosporidium.

Fecal coliform concentrations in urban runoff were evaluated by NURP at 17 sites for 156
storm events.  NURP reported that coliform bacteria are present at high levels in urban runoff and
can be expected to exceed EPA water quality criteria during and immediately after storm events in
many surface waters, even those providing high degrees of dilution.  Concentrations of fecal
coliform found by NURP exhibited a large degree of variability, and did not indicate any
distinctions based on land use.  Data from different sites did show a dramatic seasonal effect on
coliform concentrations.  Coliform counts in urban runoff during warmer periods of the year were
found to be approximately 20 times greater that those found during colder periods.  Based on this
data, NURP concluded that coliform sources unrelated to those traditionally associated with
human health risk may be significant. 

The Terrene Institute (1996) reported that the primary sources of pathogens in urban
storm water drains are animal wastes (including pets and birds), failing septic systems, illicit
sewage connections, and boats and marinas.  Field et al (1993) reported pathogens levels from
storm water runoff and urban streams as shown in Table 4-5.  Pathogens enumerated included
bacteria (total and fecal coliform, fecal streptococci, enterococci, Pseudomonas aeruginosa,
Staphylococcus aureus, and Salmonella) and enteroviruses (poliovirus, Coxsackie virus, and
Echovirus).
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Table 4-5.  Densities of Selected Pathogens and Indicator Microorganisms in Storm Water
in Baltimore, Maryland Area

Geometric Mean Densities

Sampling
Station

Entero-
virus

Salmon
sp.

Pseudomon.
aeruginosa

Staph.
aureus

Total
Coliform

Fecal
Coliform

Fecal
Strep.

Enterococci

PFU/
10 L

MPN/
10 L

MPN/
10 L

MPN/
100 mL

MPN/
100 mL
(10^4)

MPN/
100 mL
(10^3)

No./
100 mL
(10^4)

No./100 mL
(10^4)

Bush St. 6.9 30 2000 120 38 83 56 12

Northwood 170 5.7 590 12 3.8 6.9 5 2.1

PFU:  Plaque-forming units
MPN: Most Probable Number
Source: Field et al, 1993

As shown earlier in Table 4-4, typical fecal coliform concentrations for separate urban
storm sewers varied widely, ranging between 400-50,000 mpn/100 ml.  An example of fecal
coliform concentrations measured in sheet flow associated with different impervious surfaces is
presented in Table 4-6.  The broad range in concentrations illustrates the highly variable nature of
fecal coliform concentrations in storm water.

Table 4-6.  Fecal Coliform Concentrations Collected in Sheetflow from Urban Land Uses

Land Use
Median

(MPN/100 ml)
Range

(MPN/100 ml)

Unpaved driveways and storage areas 26 0.02-300

Roof runoff 1.6 0.56-2.6

Sidewalks 55 19-90

Paved parking and driveways 2.8 0.03-66

Paved roads 19 1.8-430

MPN: Most Probable Number
Source: Field et al, 1993.

4.2.5 Petroleum Hydrocarbons

Petroleum hydrocarbons include oil and grease; the “BTEX” compounds: benzene,
toluene, ethyl benzene, and xylene; and a variety of polynuclear aromatic hydrocarbons (PAHs).
Sources of petroleum hydrocarbons include parking lots and roadways, leaking storage tanks,
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auto emissions, and improper disposal of waste oil. Petroleum hydrocarbons are typically
concentrated along transportation corridors.

Petroleum hydrocarbons are known for their acute toxicity at low concentrations
(Schueler, 1987).  A study by Shepp (1996) measured the petroleum hydrocarbon concentrations
in urban runoff from a variety of impervious areas in the District of Columbia and suburban
Maryland.  The amount of car traffic affects the concentration of hydrocarbons in runoff, with
median concentrations ranging from 0.7 to 6.6 mg/l.  Concentrations at these levels exceed the
maximum concentrations recommended for the protection of drinking water supplies and fisheries
protection.  As pointed out by Shepp,  the maximum concentration of petroleum hydrocarbons for
protection of fisheries is 0.01 to 0.1 mg/l. 

4.2.6 Metals

The primary sources of metals in urban storm water are industry and automobiles. 
Atmospheric deposition (both wet and dry) can make a substantial contribution in some parts of
the country. A major finding of the NURP study is as follows: 

Heavy metals (especially copper, lead and zinc) are by far the most prevalent priority pollutant
constituents found in urban runoff.  End-of-pipe concentrations exceed EPA ambient water
quality criteria and drinking water standards in many instances.  Some of the metals are present
often enough and in high enough concentrations to be potential threats to beneficial uses.

Metals in urban storm water have the potential to impact water supply and cause acute or
chronic toxic impacts for aquatic life.  Typical pollutant loading rates and urban runoff
concentrations for lead, zinc and copper are presented in Tables 4-3 and 4-4.  The frequency with
which metals were detected as priority pollutants in the NURP study is presented in Table 4-7.
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Table 4-7.  Most Frequently Detected Priority Pollutants in Nationwide Urban Runoff
Program Samples (1978-83)

Inorganics Organics

Detected in 75% or more

94% Lead
94% Zinc
91% Copper

None

Detected in 50-74%

58% Chromium
52% Arsenic

None

Detected in 20-49%

48% Cadmium
43% Nickel
23% Cyanides

22% Bis(2-ethylhexyl)phthalate
20% "-Hexachloro-cyclohexane

Detected in 10-19%

13% Antimony
12% Beryllium
11% Selenium

19% "-Endosulfan
19% Pentachlorophenol*
17% Chlordane*
15% Lindane*
15% Pyrene**
14% Phenol
12% Phenanthrene**
11% Dichloromethane
10% 4-Nitrophenol
10% Chrysene**
10% Fluoranthene**

* Chlorinated hydrocarbon
** Polynuclear aromatic hydrocarbon
Source: US EPA, 1983

A major study of the quality of Wisconsin storm water (Bannerman et al, 1996) found that
the probability of event mean concentrations for some metals (particularly copper and zinc)
exceeding Wisconsin water quality criteria for cold water fish communities was high (Table 4-8).
A study in Coyote Creek, California reported lead and zinc levels from urban runoff of 100 to 500
times the concentration in the ambient water column (Pitt, 1995).
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Table 4-8.  Probability of Event Mean Concentration of Constituents in Wisconsin Storm
Water Exceeding Wisconsin Surface Water and Ground Water Quality Standards: Metals

Constituent

Probability of exceeding
acute toxicity criteria for

cold water fish
communities (percent)

Storm Sewers Streams

Cadmium, total recoverable 11 0

Copper, total recoverable 87 9

Lead, total recoverable 18 0

Silver, total recoverable 20 -

Zinc, total recoverable 91 7

Source: Bannerman et al, 1996.

4.2.7 Synthetic Organic Compounds

Synthetic organic compounds include a variety of  manufactured compounds covering
pesticides, solvents and household and industrial chemicals.  The frequency that synthetic
inorganics were detected as priority pollutants in the NURP study is presented in Table 4-7.  In
general, organic contaminants were found in less than 20 percent of samples.  Nevertheless,
synthetic organics do represent a threat.  Even low concentrations of some synthetic organics
over a long period of time have the potential to pose a severe health risks to humans and aquatic
life though direct ingestion or bioaccumulation in the food chain.  There is also some evidence
that pesticides are found in higher concentrations in urban areas than agricultural areas (US EPA,
1995b).  Further, Bannerman et al found that the probability for storm water and urban stream
samples to exceed human cancer criteria for public water supply, and toxicity criteria for
coldwater fish communities equaled or approached 100 percent for 10 compounds (Table 4-9).
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Table 4-9.  Probability of Event Mean Concentration of Constituents in Wisconsin Storm
Water Exceeding Wisconsin Surface Water and Ground Water Quality Standards:

Synthetic Organic Compounds

Constituent
(Human cancer criteria

for public water
supply/ coldwater fish

communities)

Probability of exceedance
(percent)

Storm Sewers Streams

Benzo[a]anthracene 98 100

Benzo[a]pyrene 99 100

Benzo[b]fluoranthene 100 100

Benzo[ghi]perylene 99 100

Benzo[k]fluoranthene 99 99

Chrysene 100 100

Indeno pyrene 100 99

Phenanthrene 100 99

Pyrene 100 100

DDT  98 100

Source: Bannerman et al, 1996

4.2.8 Temperature

Water temperature is an important measure of water quality.  As described by Malina
(1996), “the temperature of water affects some of the important physical properties and
characteristics of water, such as… specific conductivity and conductance, salinity, and the
solubility of dissolved gases (e.g., oxygen and carbon dioxide).”  Specifically, water holds less
oxygen as it becomes warmer, resulting in less oxygen being available for respiration by aquatic
organisms.  Furthermore, elevated temperatures increase the metabolism, respiration, and oxygen
demand of fish and other aquatic life, approximately doubling the respiration for a 10EC (18EF)
temperature rise; hence the demand for oxygen is increased under conditions where supply is
lowered (California SWRCB, 1963).  

Certain species of fish, such as salmon and trout, are particularly sensitive and require
relatively low water temperatures.  Even lower temperatures are required for spawning and egg
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hatching (US EPA, 1976).  If the temperature of a stream reach is raised by 5 to 10EC (9 to
18EF), it is probable that such cold-water game fish will avoid this reach and that they will be
replaced by “rougher,” more tolerant fish (California SWRCB, 1963).  Thus, even without direct
mortality, the character of the fish life will change.  Sudden changes in temperature directly stress
the aquatic ecosystem.  The states have adopted varying criteria to protect fisheries from such
stresses.  Typically, states limit in-stream temperature rises above natural ambient temperatures to
2.8EC (5EF).  Allowable temperature rises in streams that support cold water fisheries may be
lower, with some states adopting values as low as 1EC (1.8EF) and 0.6EC (1EF) (US EPA, 1988).

The temperature of urban waters is often affected directly by urban runoff.  Urban runoff
can be heated as it flows over rooftops, parking lots and roadways.  When it reaches urban
waterways it can cause a temporary fluctuation in the in-stream water temperature.  Other factors
that tend to increase summer water temperature in urban waters include the removal of vegetation
from stream banks, reduced ground water baseflow, and discharges from storm water facilities
with elevated water temperature. Frequent fluctuations in stream temperature stress the aquatic
ecosystem, and make it difficult for temperature-sensitive species to survive.

Galli (1990a) undertook a major study of thermal impacts associated with urbanization
and storm water management in Maryland.  Temperature observations were taken at stream
stations representing different levels of development, with impervious cover ranging from 1
percent to 60 percent.  Results were compared with Maryland Class III standards for natural trout
waters (68 EF) and Class IV standards for recreational trout waters (75 EF).  As shown in Figure
4-3, streams in developed watersheds (Lower Whiteoak and Tanglewood Stations) have
significantly higher spring and summer temperatures than streams in less developed watersheds. 
Galli also found that “imperviousness together with local meteorological conditions had the
largest influence on urban stream temperatures.”  As shown in Figure 4-4, the rate of increase in
baseflow water temperature in this study was determined to be 0.14 EF for each one percent
increase in watershed imperviousness.
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Figure 4-3.  Relationship Between Increasing Imperviousness and
Urban Stream Temperature
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Figure 4-4.  Relationship Between Watershed Imperviousness and Baseflow Water
Temperature

4.2.9 pH

As pointed out by Novotny and Olem (1994), “most aquatic biota are sensitive to pH
variations,” and “fish kills and reduction and change of other species result when the pH is altered
outside their tolerance limits.”  Most pH impacts in urban waters are caused by runoff of
rainwater with low pH levels (acid precipitation).  In fact, urban areas tend to have more acidic
rainfall than less developed areas.  Some buffering of low pH rainwater occurs during contact
with buildings, parking lots, roads and collection systems, and during overland flow.  This is often
very site specific.  The alkalinity and thus the capacity of receiving waters to neutralize acidic
storm water can also be important, and again is very site specific.  Examples of pH impacts on fish
populations are difficult to identify due to the cumulative, overlapping impacts from other factors. 
However, it is thought that the acidification problem in both the United States and Canada grows
in magnitude when “episodic acidification” (brief periods of low pH levels from snow melt or
heavy downpours) is taken into account (US EPA, 1992a).  The spring snow melt can coincide
with fish spawning periods.
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4.3 Reported Impacts of Urban Storm Water

Urban runoff, which includes runoff from impervious surfaces such as streets, parking lots,
buildings, lawns and other paved areas is one of the leading causes of water quality impairment in
the United States.  Based on the 1996 state Water Quality Inventory reports, siltation (sediment
discharged from urban runoff, as well as construction sites, agriculture, mining and forests) is the
leading cause of impaired water quality in rivers and streams.  In the portion of the inventory
identifying sources, urban runoff was listed as the leading source of pollutants causing water
quality impairment related to human activities in ocean shoreline waters and the second leading
cause in estuaries across the nation.  Urban runoff was also a significant source of impairment in
rivers and lakes.  Urban runoff accounts for 47 percent of impaired miles of surveyed ocean
shoreline, 46 percent of the impaired square miles of surveyed estuaries, 22 percent of the
impaired acres of surveyed lakes and 14 percent of the impaired miles of surveyed rivers.  Figure
4-5 illustrates the level of impairment attributable to urban storm water runoff based on states’
Water Quality Inventory assessment reports.

Figure 4-5.  Proportions of Impaired Water Bodies Attributed to Urban Runoff

    Source: EPA, 1998d.

4.3.1 Flow Impacts

The volume and flow rate of storm water discharges can have significant impacts on
receiving streams.  In many cases, the impacts on receiving streams due to high storm water flow
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rates or volumes can be more significant than those attributable to the contaminants found in
storm water discharges.  While studies linking increased storm water flows due to urbanization to
stream degradation are generally lacking in quantitative data, there are a number of studies that
support this hypothesis.  EPA summarized studies which contain documented evidence of impacts
on steams due to urbanization (US EPA, 1997a).  Impacts of urbanization and increased storm
water discharges to receiving streams documented in this evaluation include:

• Increase in the number of bankfull events and increased peak flow rates
• Sedimentation and increased sediment transport
• Frequent flooding
• Stream bed scouring and habitat degradation
• Shoreline erosion and stream bank widening
• Decreased baseflow
• Loss of fish populations and loss of sensitive aquatic species
• Aesthetic degradation
• Changes in stream morphology
• Increased temperatures.

The amount of runoff generated within a watershed increases steadily with development.
The presence of impervious areas such as roofs, parking lots and highways limits the volume of
rain water infiltrated into the soil, and increases the amount of runoff generated.  Urbanized areas
also tend to have reduced storage capacities for runoff because of regrading, paving, and the
removal of vegetative cover.  Decreases in infiltration and evapotranspiration and an increase in
runoff are the result of urbanization, with runoff volume linked to the percent of impervious area. 
The relationship between runoff coefficient and percent impervious area is illustrated in Figure 4-
6.
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Figure 4-6.  Relationship of Watershed Imperviousness to Runoff Coefficient Levels

As shown in Table 4-10, the physical impacts to streams associated with increased
imperviousness are substantial (US EPA, 1997a).
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Table 4-10.  Impacts from Increases in Impervious Surfaces

Increased
Imperviousness
Leads to:

Resulting Impacts

Flooding Habitat loss Erosion Channel
Widening

Stream bed
Alteration

Increased Volume UU UU UU UU UU

Increased Peak
Flow

UU UU UU UU UU

Increased Peak
Duration

UU UU UU UU UU

Increased Stream
Temp.

UU

Decreased Base
Flow

UU

Changes in
Sediment Loading

UU UU UU UU UU

Source: EPA, 1997

The Delaware Department of Natural Resources and Environmental Control also
identified a list of impacts on physical stream habitat attributed to urban storm water (DE
DNREC, 1997).  This list is as follows:

• Accelerated bank erosion
• Accelerated bank undercutting
• Increased siltation (burial of stable habitats)
• Elimination of meanders (channelization)
• Channel widening
• Reduced depth
• Reduced baseflow
• Loss of shade
• Increased temperature.

Specific impacts in the areas of flooding, stream bank erosion, and ground water recharge
are described in the following subsections.  

0010731



4 - 27

Flooding

Urbanization increases the frequency and severity of flooding due to increased runoff. 
Because of the decreased availability of pervious, permeable surfaces, and the related decrease in
storage capacity, smaller more frequently occurring storms can create flooding problems. 
Hydrographs in urban streams peak higher and faster than streams in undeveloped areas. A
comparison of estimated runoff volume and peak discharge for developed and undeveloped areas
is presented in Table 4-11.  As shown, both runoff volume and peak discharge are substantially
increased under developed conditions.

Table 4-11.  Comparison of Estimated Runoff Volume and Peak Discharge for Developed
and Undeveloped Areas

Storm
Frequency 

(years)

Undeveloped Conditions 
(Woods in good condition)

Developed Conditions 
(Half-Acre Residential)

Estimated
Runoff (in)

Estimated Peak
Discharge (cfs)

Estimated
Runoff (in)

Estimated Peak
Discharge (cfs)

2 0.14 1.00 0.60 11.6

10 0.52 5.60 1.33 27.4

100 1.40 19.7 2.64 58.6

Source: Horner et al, 1994

The effects of urbanization on stream shape and the flood plain are illustrated in Figure 4-
7.  Increased peak discharge raises the flood plain level, flooding areas which were previously not
at risk.
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Figure 4-7.  Effect of Urbanization on Stream Slope and Flooding

A comparison of hydrographs from an urbanized stream (Lincoln Creek) and a non-
urbanized stream (Jackson Creek) in Wisconsin are presented in Figure 4-8 (Masterson and
Bannerman, 1994).  As illustrated, the hydrograph for the urbanized stream exhibits a much
higher peak flow rate that would correspond to a higher flood level.  
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Figure 4-8.  Hydrographs for Urban and Non-Urban Streams

Stream Bank Erosion

Stream bank erosion is a natural phenomenon and source of both sediment and nutrients. 
However, urbanization can greatly accelerate the process of stream bank erosion.  As the amount
of impervious area increases, a greater volume of storm water is discharged directly to receiving
waters, often at a much higher velocity.  The increased volume and velocity of the runoff can
overwhelm the natural carrying capacity of the stream network.  In addition, streams in urbanized
areas can experience an increase in bankfull flows.  Since bankfull flows are highly erosive,
substantial alterations in stream channel morphology can result.

Excessive bank erosion occurs as streams become wider and straighter to accommodate
greater flows and an excess number of erosion-causing events.  Signs of stream bank erosion
attributable to increased storm water include undercut and fallen stream banks, felled bushes and
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trees along the banks, and exposed sewer and utility pipes.  Sediments from eroding banks (and
upland construction) are deposited in areas where the water slows, causing buildup, destruction of
benthic habitat, and a decreased stream capacity for flood waters.  This ultimately results in a
greater potential for further erosion.

Krug and Goddard (1986) documented these phenomena in their study of Pheasant
Branch, a developing watershed of 24.5 square miles near Middleton, Wisconsin.  Local
population grew markedly between 1970 to 1980, from 8,246 to 11,851, and is projected to reach
18,000 by the year 2000.  Problems of stream channel erosion and suspended sediment developed
in Pheasant Branch as a result of this growth.  The increased erosion and sediment loadings have
decreased the mean stream bed elevation by almost 2 feet, and increased the mean channel width
by nearly 35 percent.

Table 4-12 shows the modeled percent increase at three sites for the volume of the 2-year
flood, bankfull width, and bankfull depth under two development scenarios.  These are the
projected development levels in the year 2000 (projected urbanization), and complete urbanization
of the watershed.  The projected results are shown relative to pre-development conditions.

Table 4-12.  Percent Increase of Two-Year Flood, Bankfull Width, and Bankfull Depth
from Pre-Development Conditions to Urbanized Conditions (Based on Modeling Results)

Site

Projected Urbanization Complete Urbanization

2-year Width Depth 2-year Width Depth

(Percent Increase from Pre-
urbanization)

(Percent Increase from Pre-
urbanization)

Site 1 99 40 30 140 60 40

Site 2 324 110 80 361 110 80

Site 3 32 10 10 224 80 60

Source:  EPA, 1997a

An example of the impact of urbanization on increased sediment loadings in several small
streams in Wisconsin before, during and after development is illustrated in Figure 4-9 (Krug and
Goddard, 1986).  Sediment loads are greatest during construction, but remain elevated after
construction relative to pre-development conditions.
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Figure 4-9.  Sediment Loadings on Small Streams in Wisconsin
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Ground Water Recharge 

Urbanization can have a major impact on ground water recharge.  As shown earlier in
Figure 4-1, both shallow and deep infiltration decrease as watersheds undergo development and
urbanization.  Ground water recharge is reduced along with a lowering of the water table.  This
change in watershed hydrology alters the baseflow contribution to stream flow, and it is most
pronounced during dry periods.  Ferguson (1990) points out that “base flows are of critical
environmental and economic concern for several reasons.  Base flows must be capable of
absorbing pollution from sewage treatment plants and non-point sources, supporting aquatic life
dependent on stream flow, and replenishing water-supply reservoirs for municipal use in the
seasons when [water] levels tend to be lowest and water demands highest.”  

Base flows on Long Island, New York were substantially impacted by the construction of
storm water conveyance systems during the period of rapid development between the 1940s and
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1970s.  As illustrated in Table 4-13, a steady decline in the average percent of baseflow was
observed for streams in urbanized sewered areas relative to streams in un-sewered or rural areas
(US EPA, 1997a).

Table 4-13.  Average Percent Base Flow of Selected Streams on Long Island by Area

Years

Urbanized Sewered
Area (% Flow from

Base Flow)

Urbanized Un-sewered
Area (% Flow from

Base Flow)

Rural Un-sewered Area
(% Flow from Base

Flow)

Stream 1 Stream 2 Stream 1 Stream 2 Stream 1 Stream 2

1948-1953 (No data) 86 84 94 96 95

1953-1964 63 69 89 89 95 97

1964-1970 17 22 83 84 96 97

Source: US EPA, 1997a

4.3.2 Habitat Impacts

Natural ecosystems are a complex arrangement of interactions between the land, water,
plants, and animals. The relationship between storm water discharge and the biological integrity of
urban streams is illustrated in Figure 4-10 (Masterson and Bannerman, 1994).  As shown, habitat
is impacted by changes in both water quality and quantity, and the volume and quality of
sediment.  As reported by Schueler (1987), “no single factor is responsible for the progressive
degradation of urban stream ecosystems.  Rather, it is probably the cumulative impacts of many
individual factors such as sedimentation, scouring, increased flooding, lower summer flows,
higher water temperatures, and pollution.”
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Figure 4-10.  Relationship Between Urban Storm Water and Aquatic Ecosystems

Schueler and Claytor (1995) also suggest a direct relationship between watershed
imperviousness and stream health (Figure 4-11), and found that stream health impacts tend to
begin in watersheds with only 10-20 percent imperviousness (the ten percent threshold).  As
shown, sensitive streams can exist relatively unaffected by urban storm water with good levels of
stream quality where impervious cover is less than 10 percent although some sensitive streams
have been observed to experience water quality impacts at as low as 5 percent imperviousness. 
Impacted streams are threatened and exhibit physical habitat changes (erosion and channel
widening) and decreasing water quality where impervious cover is in the range of 10 to 25
percent.  Streams in watersheds where the impervious cover exceeds 25 percent are typically
degraded, have a low level of stream quality, and do not support a rich aquatic community.  
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Figure 4-11.  Relationship Between Impervious Cover and Stream Quality

A summary of water quality impacts on habitat is presented in Table 4-14.  The alteration
of species distribution is the major impact, with pollutant tolerant and less sensitive species
replacing native species in storm water impacted receiving waters.
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Table 4-14.  Water Quality Parameters Affecting Habitat

Water Quality
Parameter

Habitat Effect

Bacteria Contamination

Heavy metals Alteration of species distribution

Toxic organics Alteration of species distribution

Nutrients Eutrophication, algal blooms

Sediment Decreased spawning areas

BOD Reduced dissolved oxygen levels

Temperature Reduced dissolved oxygen levels

pH Alteration of species distribution

Figure 4-12 illustrates that the pH tolerance of various forms of aquatic life varies
substantially (US EPA, 1992b).  The tolerance of aquatic life to changes in temperature, turbidity
and toxic substances is also very important. Contaminants like heavy metals, pesticides, and
hydrocarbons can alter the species distribution in receiving waters.  Acute and chronic toxicity
impacts may also occur.  The relative toxicity of storm water samples from a variety of loading
source areas is presented in Table 4-15.  Some of the identified chronic toxicity effects are
decreased growth and respiration rates (US EPA, 1996a).  Toxic loads can reduce the hatching
and survival rates of aquatic organisms, cause gross effects such as lesions or fin erosion in fish,
and can eventually destroy the entire population of some sensitive species (Novotny and Olem,
1994).  Hydrocarbons can be especially detrimental to benthic organisms because they can
become bound to urban runoff sediments (Schueler, 1987).
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Table 4-15.  Relative Toxicities of Samples Using Microtox® Measurement Method

Local Source Areas Highly Toxic (%) Moderately Toxic (%) Not Toxic (%)

Roofs  8 58 33

Parking areas 19 31 50

Storage areas 25 50 25

Streets  0 67 33

Loading docks  0 67 33

Vehicle service areas  0 40 60

Landscaped areas 17 17 66

Urban creeks  0 11 89

Detention ponds  8  8 84

All source areas  9 32 59

Note: Microtox® results are primarily for comparison purposes.
Source: Pitt et al, 1995.

The physical impacts to streams due to urbanization and changes in watershed hydrology
also cause many habitat changes.  As illustrated in the comparison of healthy and eroding stream
banks in Figure 4-13, loss of depth, sediment deposition, loss of shoreline vegetation, and higher
temperatures combine to impact habitat.
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Figure 4-13.  Comparison of a Healthy Stream Bank and an Eroding Bank

Schueler (1987) states that sediment pollution in the form of increased suspended solids
can cause the following harmful impacts to aquatic life:

• Increased turbidity
• Decreased light penetration
• Reduced prey capture for sight feeding predators
• Clogging of gills/filters of fish and aquatic invertebrates
• Reduced spawning and juvenile fish survival.

Sediment is also a carrier of metals and other pollutants, and a source of bioaccumulating
pollutants for bottom feeding organisms. The rate of bioaccumulation is widely variable based
upon site specific conditions including species, concentration, pH, temperature, and other factors.
Barron (1995) reports that the bioaccumulation of organic contaminants results primarily from
direct exposure to water and sediment rather than through the food chain.
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Macroinvertebrate Impacts

The biological integrity of receiving waters impacted by urban storm water is typically
reduced from more pristine, undeveloped circumstances.  Impacts include a reduction in total
numbers and diversity of macroinvertebrates, and the emergence of more pollutant-tolerant
species.  In a study in Delaware, it was found that approximately 70 percent of the
macroinvertebrate community in streams in undeveloped, forested watersheds consisted of
pollution sensitive mayflies, stoneflies and caddisflies, as compared with 20 percent in urbanized
watersheds (Maxted and Shaver, 1997).  As shown in Table 4-16, the relative abundance of
pollution tolerant organisms increased with urbanization, including worms, midges and beetles.   
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Table 4-16.  Delaware Insect Population Abundance by Degree of Urbanization

Population Description
Relative Abundance

by Degree of
Urbanization (%)

Class/ Order Genus species
Common
Name

PT None Low High

Insecta/Trichoptera Diplectrona modesta caddisfly 0 14  2 1

Insecta/Ephemeroptera Ephemerella spp. mayfly 1 12  1 0

Insecta/Plecoptera Allocapnia spp. stonefly 3 10 18 3

Insecta/Ephemeroptera Eurylophella spp. mayfly 1  8  1 2

Insecta/Coleoptera Anchytarsus bicolor beetle 4  6  3 0

Insecta/Ephemeroptera Stenonema spp. mayfly 4  5  3 1

Insecta/Coleoptera Optiservus spp. beetle 4  4  2 8

Insecta/Coleoptera Oulimnius latiusculus beetle 2  4  3 5

Insecta/Trichoptera Cheumatopsyche spp. caddisfly 5  1 10 8

Insecta/Trichoptera Hydropsyche betteni caddisfly 6  1  4 5

Insecta/Diptera Simulium vittatum blackfly 7  0  8 1

Insecta/Diptera Parametriocnemus spp. midge 5  0  0 4

Oligochaeta unidentified (Tubificidae) worm 10  0  0 4

Note: rare organisms (fewer than 4 per 100 organisms) not included. Relative abundance (%) and pollution
tolerance (PT) of macroinvertebrate species commonly found in Piedmont streams of Delaware for three levels of
urbanization; none (0-2% impervious cover), low (6-13%), and high (15-50%);  PT range from 0 (low tolerance) to
10 (high tolerance).
Source:  Maxted and Shaver, 1997.

A study by Kohlepp and Hellenthal (1992) quantified the effects of sediment deposits on
macroinvertebrates in Juday Creek, a tributary to the St. Joseph River in Indiana.  The study
included data before and after upstream channel maintenance operations introduced a large
amount of sediment to the creek, similar to increased sediment yield from urban areas. A dramatic
change in the species distribution of macroinvertebrates in the river was observed, and this was
attributed to the changing sediment load and increased sedimentation.  As shown in Figure 4-14,
“the result was a shift from a community dominated by filter-feeders in both numbers and
production rate in 1981-82, to a community in 1989-90 in which less desirable collector-gatherers
and shredders increased in importance in terms of relative contribution to both numbers and
production.”
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Proportion by Functional Feeding Group (percent)
Figure 4-14.  Effects of Sediment Deposits on Macroinvertebrates in Juday Creek, Indiana

    Source: Kohlepp and Hellenthal, 1992

Fish Impacts
The health of an ecosystem is often measured by the abundance and variety of fish species

present, and the presence of native species.  A case study in California compared fish populations
in urbanized and non-urbanized sections of Coyote Creek (Pitt, 1995).  The relative abundance of
different fish species in the different reaches is presented in Table 4-17.  As shown, the native fish
are generally replaced by introduced fish in the urbanized section.
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Table 4-17.  Relative Abundance of Native and Introduced Fish in Urbanized and Non-
Urbanized Areas in Coyote Creek, California

Species
Relative Abundance (%)

Non-urbanized Reach Urbanized Reach

Native Fish

    Hitch 34.8 4.8

    Threespine stickleback 27.3 0.8

    Sacramento sucker 12.6 0.1

Introduced Fish

    Mosquitofish 5.6 66.9

    Fathead Minnow 0.6 20.6

    Threadfin shad -  2.4

Source: Pitt, 1995

An illustration of the abundance of fish eggs and larvae associated with different levels of
urban land use in New York is presented in Figure 4-15 (Limburg and Schmidt, 1990).  This
graph supports the “10 percent rule” reported by Schueler and Claytor (1995): stream impacts
tend to begin in watersheds with only 10 to 20 percent imperviousness.
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Figure 4-15.  Average Densities of Fish Eggs and Larvae in New York

The change in the resident fish community due to urbanization in Tuckahoe Creek in
Virginia was quantified by Weaver and Garman (1994).  With urbanization increasing the percent
of urban land from 7 percent to 28 percent between 1958 and 1990, a dramatic change in the fish
assemblage was observed.  As shown in Table 4-18, the total number of fish observed dropped
sharply along with the total number of species present and the number of common species
present.
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Table 4-18.  Effects of Urbanization on the Fish Community of Tuckahoe Creek, Virginia 
(Composite of 6 Sites)

Indicator

Fish Assemblage
Year

1958 1990 

% Urban (by land area)        7   28 

total abundance 2,056 412 

# species - total       31   23 

# species - common*       21    6 

% bluegill/shiner       28   67 

* more than 10 individuals
Source: Weaver and Garman, 1994

4.3.3 Public Health Impacts

Public health impacts associated with urban storm water occur when humans ingest or
come in contact with pathogens.  While these impacts are not widely reported, they do occur, and
some impacts have been documented.  Examples related to swimming and contact recreation
impacts and shellfish impacts are presented.

Contact Recreation Impacts

Beach closures are a common occurrence in many communities throughout the United
States.  Beach closures are primarily due to high levels of bacteria in water samples.  The
presence of medical waste and other dangerous floatable substances on beaches can also cause
beach closures to occur.  Storm water runoff can be responsible for both bacteria and floatables.  
Elevated levels of  bacteria and viruses represent the most common threat to public health. 
Diarrhea and infection of the ear, eye, nose, or throat are possible.

A study of epidemiological impacts associated with swimming in the vicinity of storm
water outfalls in Santa Monica Bay in California was conducted in 1995 (SMBRP, 1996).  The
study focused on health effects, and not on possible sources of contamination to the storm drain

0010749



1  Pilot studies conducted in the Bay prior to 1995 noted that some outfalls had regular dry
weather discharges; this is a common indicator of storm drain contamination (SMBRP, 1990;
SMBRP, 1992).

4 - 45

system, such as illicit sewage connections and infiltration.1  While the effects observed may be
atypical of properly constructed and maintained storm drain outfalls, the findings indicate the
potential health risks associated with pathogens.  Major findings of this study are as follows:

• There is an increased risk of illness associated with swimming near flowing storm drain
outlets in Santa Monica Bay.

• There is an increased risk of illness associated with swimming in areas with high 
densities of bacterial indicators.

• The total coliform to fecal coliform ratio was found to be one of the better indicators
for predicting health risks.

• Illnesses were reported more often on days when the samples were positive for enteric
viruses.

• High densities of bacterial indicators were measured on a significant number of survey
days, particularly in front of drains.

People who swim in areas adjacent to flowing storm drains were found to be 50 percent
more likely to get sick than people who swam in other areas. The sicknesses included fever,
nausea, gastroenteritis, and flu-like symptoms such as nasal congestion, sore throat, fever, or
coughing.   As illustrated in Figure 4-16, swimmers who swam directly in front of storm drains
were much more likely to become ill than those who swam away from the storm drains at
distances of 100 to 400 meters.  A comparative health outcome in terms of relative risk for
swimming in front of the storm drain vs. swimming 400 meters away is presented in Table 4-19.
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Figure 4-16.  Health Effects Observed Relative to Distance
from Santa Monica Bay Storm Drains

Source: Santa Monica Bay Restoration Project, 1996
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Table 4-19.  Comparative Health Outcomes for Swimming in Front of Drains in
Santa Monica Bay

Health Outcome

Relative Risk
for Swimming

in Front of
Drains*

Estimated No. Of Excess Cases
per 10,000 Persons

Fever  57% 259

Chills  58% 138

Ear Discharge 127%   88

Vomiting  61% 115

Coughing with phlegm  59% 175

Any of the above symptoms  44% 373

HCGI-2 111%   95

SRD  66% 303

HCGI-2 or SRD  53% 314

* Compared to swimming 400 meters or more away from drains
Source: Santa Monica Bay Restoration Project, 1996

Seafood Hazard

The consumption of contaminated seafood, particularly shellfish, is a major public health
problem. Shellfish are susceptible to bioaccumulating bacteria and viruses because they are filter
feeders.  In waters polluted by urban runoff, bacteria and viruses can be concentrated in the
shellfish to much higher levels than those found in the surrounding waters. This becomes a public
health concern because many potentially harmful bacteria and viruses can be ingested when people
eat contaminated shellfish.   As shown in Figure 4-17, the largest proportion of shellfish
harvesting restrictions are caused by urban runoff (US EPA, 1995a).
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Figure 4-17.  Sources Associated with Shellfish Harvesting Restrictions, in Percent

Source: US EPA, 1995a

Fish can also be contaminated for a number of reasons. Recent fish sampling surveys in
regions of the U.S. have shown widespread mercury contamination in streams, wetlands,
reservoirs, and lakes.  Based on 1997 data, 33 states have issued fish consumption advisories
because of mercury contamination (US EPA, 1998a).  Mercury is an urban/industrial pollutant
that is released into the air and ends up in urban runoff by atmospheric deposition (Krabbenhoft
and Rickert, 1995).  The effects of fish contamination go beyond health issues, and hurt the
recreational fishing industry as a whole.

4.3.4 Aesthetic Impacts

The aesthetic impacts associated with urban storm water are often difficult to quantify. 
However, aesthetic impacts are often very visible to the general public.  EPA reports that “people
have a strong emotional attachment to water, arising from its aesthetic qualities--tranquillity,
coolness, and beauty” (US EPA, 1995c).  The presence of floatables within urban waters and
deposited along the banks of waterways represents a common aesthetic impact in most urban
settings.  Floatable wastes originate from street litter and improper solid waste disposal practices. 
The average total street debris loading rate in New York City was quantified at approximately
156 pounds per curb-mile per day, with a range from 3 to 2,700 pounds (HydroQual, 1995).
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 Aesthetic impacts from the eutrophication of urban waterways is caused in part by
nutrients delivered in urban storm water.  As reported by Schueler (1987), aesthetic impacts and
nuisance conditions associated with eutrophication can include: 

• Surface algal scum
• Water discoloration
• Strong odors
• Release of toxins.

The visual damage to urban streams from accelerated rates of storm water runoff also
contribute to aesthetic impacts.   These include eroded stream banks, fallen trees, and
sedimentation.  In summary, aesthetic impacts are often very visible in public areas where
shoreline recreation occurs.  Aesthetic impacts are therefore the storm water impacts most
familiar to the general public.
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5.0 Description and Performance of Storm Water Best Management
Practices

A storm water best management practice (BMP) is a technique, measure or structural
control that is used for a given set of conditions to manage the quantity and improve the quality of
storm water runoff in the most cost-effective manner.  BMPs can be either engineered and
constructed systems ("structural BMPs") that improve the quality and/or control the quantity of
runoff such as detention ponds and constructed wetlands, or institutional, education or pollution
prevention practices designed to limit the generation of storm water runoff or reduce the amounts
of pollutants contained in the runoff ("non-structural BMPs").  No single BMP can address all
storm water problems.  Each type has certain limitations based on drainage area served, available
land space, cost, pollutant removal efficiency, as well as a variety of site-specific factors such as
soil types, slopes, depth of groundwater table, etc.  Careful consideration of these factors is
necessary in order to select the appropriate BMP or group of BMPs for a particular location.

5.1 Goals of Storm Water Best Management Practices

Storm water BMPs can be designed to meet a variety of goals, depending on the needs of
the practitioner.  In existing urbanized areas, BMPs can be implemented to address a range of
water quantity and water quality considerations.  For new urban development, BMPs should be
designed and implemented so that the post-development peak discharge rate, volume and
pollutant loadings to receiving waters are the same as pre-development values.  In order to meet
these goals, BMPs can be implemented to address three main factors: flow control, pollutant
removal and pollutant source reductions.

5.1.1 Flow Control

Flow control involves managing both the volume and intensity of storm water discharges
to receiving waters.  Urbanization significantly alters the hydrology of a watershed.  Increasing
development leads to higher amounts of impervious surfaces.  As a result, the response of an
urbanized watershed to precipitation is significantly different from the response of a natural
watershed.  The most common effects are reduced infiltration and decreased travel time, which
significantly increase peak discharges and runoff volumes.  Factors that influence the amount of
runoff produced include precipitation depth, infiltrative capacity of soils, soil moisture, antecedent
rainfall, cover type, the amount of impervious surfaces and surface retention.  Travel time is
determined primarily by slope, length of flow path, depth of flow and roughness of flow surfaces. 
Peak discharges are based on the relationship of these parameters, and on the total drainage area
of the watershed, the time distribution of rainfall, and the effects of any natural or manmade
storage (USDA/NRCS, 1986).

High flow rates of storm water discharges can cause a number of impacts to receiving
streams (see section 4.3), and may also increase the pollutant concentrations in storm water
runoff.  High velocity runoff can detach and transport significant amounts of suspended solids and
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associated pollutants such as nutrients and metals from the urban landscape.  In addition, high
flow rates in drainage channels and receiving waters can erode stream banks and channels, further
increasing suspended solids concentrations in waters that receive storm water discharges.  In
order to reduce the pollutant concentrations in runoff and receiving water impacts associated with
high storm water flow rates, BMPs that provide flow attenuation are frequently implemented.

In areas undergoing new development or redevelopment, the most effective method of
controlling impacts from storm water discharges is to limit the amount of rainfall that is converted
to runoff.  By utilizing site design techniques that incorporate on-site storage and infiltration and
reduce the amounts of directly connected impervious surfaces, the amount of runoff generated
from a site can be significantly reduced.  This can reduce the necessity for traditional structural
BMPs to manage runoff from newly developed areas.  There are a number of practices that can be
used to promote on-site storage and infiltration and to limit the amount of impervious surfaces
that are generated.  However, the use of on-site infiltration can be limited in certain areas due to
factors such as slope, depth to the water table, and geologic conditions.

• Site design features such as providing rain barrels, dry wells or infiltration trenches to
capture rooftop and driveway runoff, maintaining open space, preserving stream
buffers and riparian corridors, using porous pavement systems for parking lots and
driveways, and using grassed filter strips and vegetated swales in place of traditional
curb-and-gutter type drainage systems can greatly reduce the amount of storm water
generated from a site and the associated impacts.

• Street construction features such as placing sidewalks on only one side of the street,
limiting street widths, reducing frontage requirements and eliminating or reducing the
radius of cul-de-sacs also have the potential to significantly reduce the amount of
impervious surfaces and therefore the amount of rainfall that is converted to runoff.

• Construction practices such as minimizing disturbance of soils and avoiding
compaction of lawns and greenways with construction equipment can help to maintain
the infiltrative capacity of soils.

There are several guides that contain useful information regarding development practices that can
limit the impacts associated with storm water runoff (Delaware DNREC, 1997; US EPA, 1996b;
Center for Watershed Protection, 1998).

In areas that are already developed, flow control can be more complicated.  Since a
drainage infrastructure already exists, retrofitting these systems to provide flow control can be
prohibitively expensive.  Regional storm water management systems can be used to manage runoff
in these areas, but space considerations and high capital costs can limit their usefulness.
Depending on site-specific constraints, however, there are a number of practices that can be
incorporated on-site to reduce runoff volumes from these areas.  Down spouts can be
disconnected from the storm drain system and this rainfall can instead be collected and stored on a
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property in rain barrels to be used for watering lawns and landscaping during inter-event periods. 
Infiltration and retention practices such as bioretention areas and infiltration trenches can be
constructed to capture runoff from rooftops, lawns and driveways and reduce the volume of
runoff discharged to storm sewers.  Curb-and-gutter systems can be replaced with grassed swales
or wetland channels to provide temporary ponding of runoff.  Storm water from commercial areas
and golf courses can be collected and stored in ponds and subsequently be used for irrigation. 
Storm water reuse can help to maintain a more natural, pre-development hydrologic balance in the
watershed (Livingston et al, 1998).  Parking lots can also be used as short-term storage areas for
ponded storm water, and bioretention facilities placed around the perimeter of parking lots can be
used to infiltrate this water volume.

Where the generation of runoff cannot be avoided, end-of-pipe structural BMPs may be
implemented to decrease the impacts of storm water discharges to receiving streams.  However,
BMPs are limited in their ability to control impacts, and frequently cause secondary impacts such
as increased temperatures of discharges to receiving streams.  BMPs that can be designed to
provide significant flow attenuation include grassed swales, vegetated filter strips, detention and
retention basins, wetland basins, and wetland channels and swales.  These BMPs can also provide
the added benefit of removing pollutants such as suspended solids and associated nutrients and
metals from storm water runoff.

The environmental aspects of storm water quantity control must be carefully balanced
against the hazard and nuisance effects of flooding.  Large or intense storm events or rapid
snowmelt can produce significant quantities of runoff from urban areas with high levels of
imperviousness.  This runoff must be rapidly transported from urbanized areas in order to prevent
loss of life and property due to flooding of streets, residences and businesses.  This is frequently
accomplished by replacing natural drainage paths in the watershed with paved gutters, storm
sewers or other artificial means of drainage.  These drainage systems can convey runoff at a faster
rate than natural drainage paths, allowing rapid transport of runoff away from areas where
flooding is likely to occur.  However, as large quantities of runoff are conveyed rapidly from the
urban landscape and discharged to receiving streams, downstream areas can flood.  Following
urbanization, large volumes of runoff can be produced from even small storm events due to the
high amounts of impervious surfaces.  As a result, flooding of streams that receive runoff can
occur much more frequently following urbanization due to this excessive amount of runoff
production.  Therefore, design of storm water drainage systems must always balance flood
protection with ecological concerns.

In highly urbanized and densely populated cities, little opportunity exists for retrofitting
storm drainage systems with BMPs to provide water quantity control due to flooding
considerations.  The large area of impervious surfaces in heavily urbanized areas produce large
quantities of runoff.  Rapid conveyance by the storm drain system is frequently the only option
that exists in order to prevent flooding of yards, streets and basements.  In these areas, the most
appropriate BMPs are those that limit the generation of pollutants or remove pollutants from the
urban landscape.  With this principle in mind, a unique opportunity exists in newly developing
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areas or in more sparsely populated suburban areas to use BMPs that control runoff at the point
of generation, instead of trying to manage it at the point of discharge to the receiving stream. 
When rainfall is managed as a resource instead of as a waste stream requiring treatment, future
problems with quantity control may be avoidable.  When rainfall is managed at the site level by
promoting the concepts of conservation design, and by providing on-site storage, infiltration and
usage of rainfall for irrigation of the urban landscape, the need for traditional curb-and-gutter
storm drainage system can be reduced.  As a result, the need for constructing and maintaining
capital-, land- and maintenance-intensive regional BMPs to manage large flows from developed
watersheds may be reduced.  Nuisance flooding of downstream areas can also be limited by
reducing the overall volume of water draining from a watershed.  Limiting the discharge of large
volumes of storm water to urban streams can help to prevent the degradation of these streams to
the point of being non-supporting of a designated use.

5.1.2 Pollutant Removal

Urbanized areas export large quantities of pollutants during storm events.  The high
population of pollutant sources in urbanized areas contribute large quantities of pollutants that
accumulate on streets, rooftops and other surfaces.  During rainfall or snowmelt, these pollutants
are mobilized and transported from the streets and rooftops into the storm drain system, where
they are conveyed and ultimately discharged to waterways.  In order to reduce the impacts to
receiving waters from the high concentrations of pollutants contained in the runoff, BMPs can be
implemented to remove these pollutants.  

Properly-designed, constructed and maintained structural BMPs can effectively remove a
wide range of pollutants from urban runoff.  Pollutant removal in storm water BMPs can be
accomplished through a number of physical and biochemical processes.  The efficiency of a given
BMP in removing pollutants is dependent upon a number of site-specific variables, including the
size, type and design of the BMP; the soil types and characteristics; the geology and topography
of the site; the intensity and duration of the rainfall; the length of antecedent dry periods;
climatological factors such as temperature, solar radiation, and wind; the size and characteristics
of the contributing watershed; and the properties and characteristics of the various pollutants.

Pollutant removal in urban storm water BMPs can occur through the following
mechanisms:

Sedimentation
Sedimentation is the removal of suspended particulates from the water column by

gravitational settling.  The settling of discrete particles is dependent upon the particle velocity, the
fluid density, the fluid viscosity, and the particle diameter and shape.  Sedimentation can be a
major mechanism of pollutant removal in BMPs such as ponds and constructed wetlands. 
Sedimentation can remove a variety of pollutants from storm water runoff.  Pollutants such as
metals, hydrocarbons, nutrients and oxygen demanding substances can become adsorbed or
attached to particulate matter, particularly clay soils.  Removal of these particulates by
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sedimentation can therefore result in the removal of a large portion of these associated pollutants. 
The main factor governing the efficiency of a BMP at removing suspended matter by
sedimentation is the time available for particles to undergo settling.  Fine particulates such as clay
and silt can require detention times of days or even weeks to settle out of suspension.  Therefore,
it is important to evaluate the settling characteristics of the particulates in runoff before BMP
design in order to determine the detention time necessary for adequate settling to occur.  The
overall efficiency of a BMP in removing particulates by settling is also dependent upon the initial
concentration of suspended solids in the runoff.  In general, runoff with higher initial
concentrations of suspended solids will have a greater removal efficiency.  In addition, some
particles, such as fine clays, will not settle out of suspension without the aid of a coagulant.  As a
result there is usually a minimum practical limit of approximately 10 mg/l of TSS, below which
additional TSS removal can not be expected to occur (UDFCD, 1992).

Flotation
Flotation is the separation of particulates with a specific gravity less than that of water. 

Trash such as paper, styrofoam “peanuts” used for packaging, and other low-density materials can
be removed from storm water by the mechanism of flotation.  If the inlet area of the BMP is
designed to allow for the accumulation of floatable materials, then these accumulated materials
can periodically be manually removed from the BMP.  Significant amounts of floatables can be
removed from storm water in properly designed BMPs in this manner.  In addition, oils and
hydrocarbons will frequently rise to the surface in storm water BMPs.  If the BMP is designed
with an area for these materials to accumulate, then significant removals of these pollutants can
occur.  Many modular or drop-in filtration systems incorporate an oil and grease or hydrocarbon
trap with a submerged outlet pipe that allows these contaminants to accumulate and to be
periodically removed.

Filtration
Filtration is the removal of particulates from water by passing the water through a porous

media.  Media commonly used in storm water BMPs include soil, sand, gravel, peat, compost, and
various combinations such as peat/sand, soil/sand and sand/gravel.  Filtration is a complex process
dependent on a number of variables.  These include the particle shape and size, the size of the
voids in the filter media, and the velocity at which the fluid moves through the media.  Filtration
can be used to remove solids and attached pollutants such as  metals and nutrients.  Organic
filtration media such as peat or leaf compost can also be effective at removing soluble nutrients
from urban runoff.

Infiltration
Infiltration is the most effective means of controlling storm water runoff since it reduces

the volume of runoff that is discharged to receiving waters and the associated water quality and
quantity impacts that runoff can cause.  Infiltration is also an important mechanism for pollutant
control.  As runoff infiltrates into the ground, particulates and attached contaminants such as
metals and nutrients are removed by filtration, and dissolved constituents can be removed by
adsorption.  However, infiltration is not appropriate in all areas.
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Adsorption
Adsorption, while not a common mechanism used in storm water BMPs, can occur in

infiltration systems where the underlying soils contain appreciable amounts of clay.  Dissolved
metals that are contained in storm water runoff can be bound to the clay particles as storm water
runoff percolates through clay soils in infiltration systems.

Biological Uptake
Biological uptake of nutrients is an important mechanism of nutrient control in storm

water BMPs.  Urban runoff typically contains significant concentrations of nutrients.  Ponds and
wetlands can be useful for removing these nutrients through biological uptake.  This occurs as
aquatic plants, algae, microorganisms and phytoplankton utilize these nutrients for growth. 
Periodic harvesting of vegetation in BMPs allows for permanent removal of these nutrients.  If
plants are not harvested, however, nutrients can be re-released to the water column from plant
tissue after the plants die.

Biological Conversion
Organic contaminants can be broken down by the action of aquatic microorganisms in

storm water BMPs.  Bacteria present in BMPs can degrade complex and/or toxic organic
compounds into less harmful compounds that can reduce the toxicity of runoff to aquatic biota.

Degradation
BMPs such as ponds and wetlands can provide the conditions necessary for the

degradation of certain organic compounds, including certain pesticides and herbicides.  Open pool
BMPs can provide the necessary conditions for volatilization, hydrolysis and photolysis of a
variety of organic compounds to take place.

5.1.3 Pollutant Source Reductions

Source reduction is an effective non-structural way of controlling the amounts of
pollutants entering storm water runoff.  A wide range of pollutants are washed off of impervious
surfaces during runoff events.  Removing these contaminants from the urban landscape prior to
precipitation can effectively limit the amounts of pollutants contained in the storm water runoff. 
Source reduction can be accomplished by a number of different processes including: limiting
applications of fertilizers, pesticides and herbicides; periodic street sweeping to remove trash,
litter and particulates from streets; collection and disposal of lawn debris; periodic cleaning of
catch basins; elimination of improper dumping of used oil, antifreeze, household cleaners, paint,
etc. into storm drains; and identification and elimination of illicit cross-connections between
sanitary sewers and storm sewers.
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5.2 Types of Storm Water Best Management Practices

There are a variety of storm water BMPs available for managing urban runoff.  Regardless
of the type, storm water BMPs are most effective when implemented as part of a comprehensive
storm water management program that includes proper selection, design, construction, inspection
and maintenance.  Storm water BMPs can be grouped into two broad categories: structural and
non-structural.  Structural BMPs are used to treat the storm water at either the point of
generation or the point of discharge to either the storm sewer system or to receiving waters. 
Non-structural BMPs include a range of pollution prevention, education, institutional,
management and development practices designed to limit the conversion of rainfall to runoff and
to prevent pollutants from entering runoff at the source of runoff generation.  The descriptions in
this section provide summary information on a variety of commonly used structural and
nonstructural storm water BMPs.  Information provided includes a general description of the
technology or practice, important components and factors to incorporate into BMP design and
planning, and the positive and negative aspects of the technology or practice.  In addition,
maintenance considerations for structural BMPs are discussed.  Quantitative performance data for
BMPs are not included in this section.  These data are included in section 5.5, “Effectiveness of
BMPs in Managing Urban Runoff.”

5.2.1 Structural BMPs

There are a wide variety of structural BMPs in use for storm water management. 
Structural BMPs include engineered and constructed systems that are designed to provide for
water quantity and/or water quality control of storm water runoff.  Structural BMPs can be
grouped into several general categories.  However, the distinction between BMP types and the
terminology used to group structural BMPs is an area that needs standardization.  In particular,
the terms “retention” and “detention” are sometimes used interchangeably, although they do have
distinct meanings.  Storm water detention is usually defined as providing temporary storage of a
runoff volume for subsequent release (WEF/ASCE, 1992).  Examples include detention basins,
underground vaults, tanks or pipes, and deep tunnels, as well as temporary detention in parking
lots, roof tops, depressed grassy areas, etc.  Retention is generally defined as providing storage of
storm water runoff without subsequent surface discharge (WEF/ASCE, 1992).  With the strict
interpretation of this definition, retention practices would be limited to those practices that either
infiltrate or evaporate runoff, such as infiltration trenches, wells or basins.  However, retention is
also commonly used to describe practices that retain a runoff volume (and hence have a
permanent pool) until it is displaced in part or in total by the runoff event from the next storm. 
Examples include retention ponds, tanks, tunnels, and underground vaults or pipes, and wetland
basins.  For purposes of this document, and in being consistent with the definitions and
terminology used in the ASCE National Stormwater BMP Database, structural BMPs have been
grouped and defined as follows:

• Infiltration systems capture a volume of runoff and infiltrates it into the ground.
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• Detention systems capture a volume of runoff and temporarily retain that volume for
subsequent release.  Detention systems to not retain a significant permanent pool of
water between runoff events.

• Retention systems capture a volume of runoff and retain that volume until it is
displaced in part or in total by the next runoff event.  Retention systems therefore
maintain a significant permanent pool volume of water between runoff events.

• Constructed wetland systems are similar to retention and detention systems, except that
a major portion of the BMP water surface area (in pond systems) or bottom (in
meadow-type systems) contains wetland vegetation.  This group also includes wetland
channels.

• Filtration systems use some combination of a granular filtration media such as sand,
soil, organic material, carbon or a membrane to remove constituents found in runoff.

• Vegetated systems (biofilters) such as swales and filter strips are designed to convey
and treat either shallow flow (swales) or sheetflow (filter strips) runoff

• Minimizing directly connected impervious surfaces describes a variety of practices that
can be used to reduce the amount of surface area directly connected to the storm
drainage system by minimizing or eliminating traditional curb and gutter.  This is
considered by some to be a non-structural practice, but is has been included under the
structural heading in this report due to the need to design and construct alternative
conveyance and treatment options.

• Miscellaneous and vendor-supplied systems include a variety of proprietary and
miscellaneous systems that do not fit under any of the above categories.  These include
catch basin inserts, hydrodynamic devices, and filtration devices.

5.2.1.1 Infiltration Systems

Infiltration systems include infiltration basins, porous pavement systems, and infiltration
trenches or wells.  An infiltration BMP is designed to capture a volume of storm water runoff,
retain it and infiltrate that volume into the ground.  Infiltration of storm water has a number of
advantages and disadvantages.  The advantages of infiltration include both water quantity control
and water quality control.  Water quantity control can occur by taking surface runoff and
infiltrating this water into the underlying soil.  This reduces the volume of water that is discharged
to receiving streams, thereby reducing some of the potential impacts caused by an excess flow as
well as increased pollutant concentrations in the receiving stream.  Infiltration systems can be
designed to capture a volume of storm water and infiltrate this water into the ground over a
period of several hours or even days, thereby maximizing the infiltrative capacity of the BMP. 
Infiltration can have many secondary benefits such as increasing recharge of underlying aquifers
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and increasing baseflow levels of nearby streams.  Infiltration BMPs can also provide water
quality treatment.  Pollutant removal can occur as water percolates through the various soil
layers.  As the water moves through the soil, particles can be filtered out.  In addition,
microorganisms in the soil can degrade organic pollutants that are contained in the infiltrated
storm water.

Although infiltration of storm water has many benefits, it also has some drawbacks.  First,
infiltration may not be appropriate in areas where groundwater is a primary source of drinking
water due to the potential for contaminant migration.  This is especially true if the runoff is from a
commercial or industrial area where the potential for contamination by organics or metals is
present.  Also, the performance of infiltration BMPs is limited in areas with poorly permeable
soils.  In addition, infiltration BMPs can experience reduced infiltrative capacity and even
clogging due to excessive sediment accumulation.  Frequent maintenance may be required to
restore the infiltrative capacity of the system.  Care must also be taken during construction to limit
compaction of the soil layers underlying the BMP.  Excessive compaction due to construction
equipment may cause a reduced infiltrative capacity of the system.  Plus, excessive sediment
generation during construction and site grading/stabilization may cause premature clogging of the
system.  Infiltration systems should not be placed into service until disturbed areas in the drainage
have been stabilized by dense vegetation or grasses.

Infiltration Basins
Infiltration basins are designed to capture a storm water runoff volume, hold this volume

and infiltrate it into the ground over a period of days.  Infiltration basins are almost always placed
off-line, and are designed to only intercept a certain volume of runoff.  Any excess volume will be
bypassed.  The basin may or may not be lined with plants.  Vegetated infiltration systems help to
prevent migration of pollutants and the roots of the vegetation can increase the permeability of the
soils, thereby increasing the efficiency of the basin.  Infiltration basins are typically not designed to
retain a permanent pool volume.  Their main purpose is to simply transform a surface water flow
into a ground water flow and to remove pollutants through mechanisms such as filtration,
adsorption and biological conversion as the water percolates through the underlying soil. 
Infiltration basins should be designed to drain within 72 hours in order to prevent mosquito
breeding and potential odor problems due to standing water and to ensure that the basin is ready
to receive runoff from the next storm (US EPA, 1993a).  In addition to removing pollutants,
infiltration basins are useful to help restore or maintain pre-development hydrology in a
watershed.  Infiltration can increase the water table, increase baseflow and reduce the frequency
of bankfull flooding events.  A diagram of a typical infiltration basin is shown below.
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Source: Adapted from Schueler et al, 1992

Figure 5-1.  Infiltration Basin

Porous Pavement Systems
Porous pavement is an infiltration system where storm water runoff is infiltrated into the

ground through a permeable layer of pavement or other stabilized permeable surface.  These
systems can include porous asphalt, porous concrete, modular perforated concrete block, cobble
pavers with porous joints or gaps or reinforced/stabilized turf (Urbonas and Strecker, 1996). 
Permeable pavement can be used in parking lots, roads and other paved areas and can greatly
reduce the amount of runoff and associated pollutants leaving the area.  Porous pavement systems
are suitable for a limited number of applications.  Typically, porous pavement can only be used in
areas that are not exposed to high volumes of traffic or heavy equipment.  They are particularly
useful for driveways and streets and in residential areas, and in parking areas in commercial areas. 
Porous pavement is not effective in areas that receive runoff with high amounts of sediment due
to the tendency of the pores to clog.  Porous pavements require maintenance including periodic
vacuuming or jet-washing to remove sediment from the pores.  Paved areas should be clearly
marked to indicate that a porous pavement system is in use and to prevent frequent use by 
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Source: Adapted from Schueler, 1987.

equipment, to prevent excess traffic volume, to limit the use of de-icing chemicals and sand, and
to prevent resurfacing with non-porous pavement.

The performance of porous asphalt has been historically very poor in the mid-Atlantic
region.  However, many of these failures can be attributed to lack of proper erosion and sediment
controls during construction or lack of contractor experience with installation of porous pavement
systems.  Porous concrete systems in use in Florida have performed very well (Florida Concrete
and Products Assn., 1993).  When properly designed and maintained, porous pavement systems
can be an effective means of managing urban storm water runoff.  Porous pavement systems are
particularly useful for overflow parking areas that are not used on a daily basis.  A diagram of a
porous asphalt pavement system is shown below.

Figure 5-2.  Porous Pavement System

Infiltration Trenches and Wells
An infiltration trench or well is a gravel-filled trench or well designed to infiltrate storm

water into the ground.  A volume of storm water runoff is diverted into the trench or well where it
infiltrates into the surrounding soil.  Typically infiltration trenches and wells can only capture a
small amount of runoff and therefore may be designed to capture the first flush of a runoff event. 
For this reason, they are frequently used in combination with another BMP such as a detention
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basin to control peak hydraulic flows.  Infiltration trenches and wells can be used to remove
suspended solids, particulates, bacteria, organics and soluble metals and nutrients through the
mechanisms of filtration, absorption and microbial decomposition. They are also useful to provide
groundwater recharge and to increase base flow levels in nearby streams.  As with all infiltration
practices, the possibility for groundwater contamination exists and must be considered where
groundwater is a source of drinking water.  A diagram of an infiltration trench is shown below.

Figure 5-3.  Infiltration Trench

Source: Schueler et al, 1992.

5.2.1.2   Detention Systems

Detention systems are BMPs that are designed to intercept a volume of storm water runoff
and temporarily impound the water for gradual release to the receiving stream or storm sewer
system.  Detention systems are designed to completely empty out between runoff events, and
therefore provide mainly water quantity control as opposed to water quality control.  Detention
basins can provide limited settling of particulate matter, but a large portion of this material can be
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re-suspended by subsequent runoff events.  Detention facilities should be considered mainly as
practices used to reduce the peak discharge of storm water to receiving streams to limit
downstream flooding and to provide some degree of channel protection.  There are several types
of detention facilities used to manage storm water runoff, including detention basins and
underground vaults, pipes and tanks.

Detention Basins
Detention basins are designed to intercept a volume of storm water, temporarily impound

the water and release it shortly after the storm event.  The main purpose of a detention basin is
quantity control by reducing the peak flow rate of storm water discharges.  They are designed to
not retain a permanent pool volume between runoff events. and most basins are designed to empty
in a time period of less than 24 hours.  The treatment efficiency of detention basins is usually
limited to removal of suspended solids and associated contaminants due to gravity settling.  The
efficiency can be increased by incorporating a forebay or pre-settling chamber for the
accumulation of coarse sediment, facilitating periodic cleaning in order to prevent washout by
subsequent runoff events.  Detention basins can limit downstream scour and loss of aquatic
habitat by reducing the peak flow rate and energy of storm water discharges to the receiving
stream, but their removal of pollutant of potential water quality concern can be limited.  A
diagram of a typical detention basin is shown below.

Figure 5-4.  Detention Basin

Source: NVPDC, 1992.

Underground Vaults, Pipes and Tanks
Underground detention facilities, such as vaults, pipes and tanks, are designed to provide

temporary storage of storm water runoff.  Significant water quality improvements should not be
expected in underground detention facilities.  They should mainly be used for providing storage to
limit downstream effects due to high peak flow rates.  Like detention basins, underground
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detention systems are designed to empty out between runoff events so that storage capacity is
available for subsequent runoff events.  In addition, studies are being conducted to evaluate the
usefulness of in-system detention (storing runoff temporarily in the storm drainage system through
the use of valves, gates, orifices, etc.), although these evaluations are in the preliminary stages and
are only useful in certain cases (Lake Barcroft Watershed Improvement District, 1998).  This is a
potential alternative for retrofitting existing storm drains in the upper portions of the drainage
system to delay the peak discharge rate and provide a limited amount of additional temporary
storage volume.  However, a careful analysis of the storm drainage system is necessary in order to
prevent flooding in the upper reaches of the drainage area.

5.2.1.3   Retention Systems

Retention systems include wet ponds and other retention systems such as underground
pipes or tanks.  Retention systems are designed to capture a volume of runoff and retain that
volume until it is displaced in part or in total by the next runoff event.  Retention systems can
provide both water quantity and quality control.  The volume available for storage, termed the
water quality volume, is provided above the permanent pool level of the system.  The main
pollutant removal mechanisms in retention systems is sedimentation.  By retaining a permanent
pool of water, retention systems can benefit from the added biological and biochemical pollutant
removal mechanisms provided by aquatic plants and microorganisms, mimicking a natural pond or
lake ecosystem.  Also, sediments that accumulate in the pond are less likely to be re-suspended
and washed out due to the presence of a permanent pool of water.  In addition to sedimentation,
other pollutant removal mechanisms in retention systems include filtration of suspended solids by
vegetation, infiltration, biological uptake of nutrients by aquatic plants and algae, volatilization of
organic compounds, uptake of metals by plant tissue, and biological conversion of organic
compounds.

Retention Ponds
Retention ponds (also known as wet ponds) are designed to intercept a volume of storm

water runoff and to provide storage and treatment of this runoff volume.  Water in the pond
above the permanent pool level is displaced in part or completely by the runoff volume from
subsequent runoff events.  Retention ponds, when properly designed and maintained, can be
extremely effective BMPs, providing both water quality improvements and quantity control, as
well as providing aesthetic value  and aquatic and terrestrial habitat for a variety of plants and
animals.

Pollutant removal in retention ponds can occur through a number of mechanisms.  The
main mechanism is the removal of suspended solids and associated pollutants through gravity
settling.  Aquatic plants and microorganisms can also provide uptake of nutrients and degradation
of organic contaminants.  Retention basins that incorporate an aquatic bench around the perimeter
of the basin that is lined with aquatic vegetation can have an added pollutant removal efficiency. 
This littoral zone can aid in pollutant removal efficiency by incorporating mechanisms found in
wetland systems.  These mechanisms include removal of sediment by filtration by aquatic plants,
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removal of metals and nutrients through biological uptake by aquatic vegetation and degradation
of organic contaminants.  If the bottom of the pond is not lined, then infiltration can occur aiding
in the maintenance of local groundwater supplies.  A diagram of a typical wet pond is shown
below.

Figure 5-5.  Retention Pond

Source: NVPDC, 1992.

Retention Tanks, Tunnels, Vaults and Pipes
Retention systems other than ponds include surface tanks and underground vaults, pipes

and tunnels.  These systems are not as prevalent as typical wet ponds, and therefore little
information is contained in the literature about their design, applicability and usefulness.

5.2.1.4   Constructed Wetland Systems

Constructed wetland systems incorporate the natural functions of wetlands to aid in
pollutant removal from storm water.  Constructed wetlands can also provide for quantity control
of storm water by providing a significant volume of ponded water above the permanent pool
elevation.  Constructed wetland systems have limits to their application.  A water balance must be
performed to determine the availability of water to sustain the aquatic vegetation between runoff
events and during dry periods.  In addition, a sediment forebay or some other pretreatment
provision should be incorporated into the wetland system design to allow for the removal of
coarse sediments that can degrade the performance of the system.  Also, construction sediment
should be prevented from entering constructed wetlands, as the resulting sediment loading can
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severely degrade the performance of the system.  Constructed wetlands are particularly
appropriate where groundwater levels are close to the surface because groundwater can supply
the water necessary to sustain the wetland system.

Storm water runoff should not be intentionally routed to natural wetlands without
pretreatment due to the potentially damaging effects runoff can have on natural wetland systems. 
In addition, natural wetlands that receive storm water runoff should be evaluated to determine if
the runoff is causing degradation of the wetland, and if so measures should be taken to protect the
wetland from further degradation and to repair any damage that has been done.  In addition, local
permitting authorities should be consulted prior to designing and maintaining constructed wetland
systems in order to determine if any local regulations apply to their use or maintenance.

Wetland Basins and Wetland Channels
Wetland basins and channels are any of a number of systems that incorporate mechanisms

of natural wetland systems for water quality improvement and quantity control.  A wetland
channel is designed to develop dense wetland vegetation and to convey runoff very slowly
(Urbonas and Strecker, 1996).  Generally, this rate is less that 2 feet-per-second at the 2-year
peak flow.  Wetland basins may be designed with or without an open water (permanent pool)
component.  Wetland basins with open water are similar to retention ponds, except that a
significant portion (usually 50 percent or more) of the permanent pool volume is covered by
emergent wetland vegetation.  Wetland basins without open water are inundated with water
during runoff events, but do not maintain a significant permanent pool.  Wetland basins of this
type, also known as a wetland meadow, support a variety of wetland plants adapted to saturated
soil conditions and tolerant of periodic inundation by runoff.

Pollutant removal in wetlands can occur through a number of mechanisms including
sedimentation, filtration, volatilization, adsorption, absorption, microbial decomposition and plant
uptake.  In addition, wetlands can provide for significant water storage during runoff events, thus
supplying water quantity control as well.  A diagram of a typical storm water wetland system is
included below.
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Figure 5-6.  Constructed Wetland System

5.2.1.5   Filtration Systems

A filtration system is a device that uses a media such as sand, gravel, peat or compost to
remove a fraction of the constituents found in storm water.  There are a wide variety of filter
types in use.  There are also a variety of proprietary designs that use specialized filter media made
from materials such as leaf compost.  Filters are primarily a water quality control device designed
to remove particulate pollutants.  Quantity control can be included by providing additional storage
volume in a pond or basin, by providing vertical storage volume above the filter bed, or by
allowing water to temporarily pond in parking lots or other areas before being discharged to the
filter.  Media filters are commonly used to treat runoff from small sites such as parking lots and
small developments, in areas with high pollution potential such as industrial areas, or in highly
urbanized areas where land availability or costs preclude the use of other BMP types.  Filters
should be placed off-line (i.e., a portion of the runoff volume, called the water quality volume, is
diverted to the BMP, while any flows in excess of this volume are bypassed) and are sometimes
designed to intercept and treat only the first half inch or inch of runoff and bypass larger storm
water flows.  A benefit of using filters in highly urbanized areas is that the filter can be placed
under parking lots or in building basements, limiting or eliminating costly land requirements. 
However, placing filters “out of sight” may have implications for continued maintenance and
performance.  Media filters should use a forebay or pre-settling chamber to remove a portion of
the settleable solids prior to filtration.  This helps to extend the life of the filter run and prevent
clogging of the filter media by removing a portion of the coarse sediment.  Also, care must be
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taken to prevent construction site sediments and debris such as fines washed off of newly paved
areas from entering the filter, as these can cause premature clogging of the filter.

Filter types in common use include surface sand filters such as the “Austin” sand filter and
underground vault filters such as the “D.C.” sand filter and the “Delaware” sand filter.  There are
a number of variations of these basic designs in common use.  In addition, there are a number of
proprietary filtering systems in use.  There are also a number of variations in the types of filtration
media that are in use in media filters.  Designs may incorporate features such as a layer of filter
cloth or a plastic screen, a gravel layer, a peat layer, a compost layer, a layer of peat or a
peat/sand mixture.  Typical variations in filtration media are shown below.

Figure 5-7.  Filter Media

Source: Claytor and Schueler, 1996

Surface Sand Filter
The surface sand filter was developed in Florida in 1981 for sites that could not infiltrate

runoff or were too small for effective use of detention systems.  The city of Austin, Texas took
the development of filter technology further in the mid-1980's.  The surface sand filter system
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usually incorporates two basins.  Runoff first enters a sedimentation basin where coarse particles
are removed by gravity settling.  This sedimentation basin can be either wet or dry.  Water then
flows over a weir or through a riser into the filter basin.  The filter bed consists of sand with a
gravel and perforated pipe under-drain system to capture the treated water.  The surface of the
filter bed may be planted with grass.  Additional storage volume is provided above the filter bed
to increase the volume of water that can be temporarily ponded in the system prior to filtration. 
This two-basin configuration can help to limit premature clogging of the filter bed due to
excessive sediment loading.  There are several design variations of the simple surface sand filter. 
Austin uses two variations, termed the partial and the full sedimentation-filtration systems.  A
diagram of the Austin surface sand filter is shown in Figure 5-8.

Figure 5-8.  Austin Full Sedimentation-Filtration System 

Source: Bell, 1998

Underground Vault Sand Filter
The underground vault sand filter was developed by the District of Columbia in the late

1980's.  This filter design incorporates three chambers.  The first chamber and the throat of the
second chamber contain a permanent pool of water and functions as a sedimentation chamber and
an oil and grease and floatables trap, as well as provides for temporary runoff storage.  A
submerged opening or inverted elbow near the bottom of the dividing wall connects the two
chambers.  This submerged opening provides a water seal that prevents the transfer of oil and
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floatables to the second chamber which contains the filter bed.  During a storm event, water flows
through the opening into the second chamber and onto the filter bed.  Additional runoff storage
volume is provided above the filter bed.  Filtered water is collected by a gravel and perforated
pipe under-drain system and flows into the third chamber, which contains a clearwell and a
connection to the storm drain system.  Overflow protection can be provided by placing the filter
off-line, or by providing a weir at the top of the wall connecting the filter chamber with the
clearwell chamber to serve as an overflow.  A schematic of the “D.C. Sand Filter” is shown
below.

Figure 5-9.  Underground Vault Sand Filter
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Source:  Claytor and Schueler, 1996.
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Another underground vault sand filter, also termed a “perimeter” sand filter because it is
particularly suited for use around the perimeter of parking lots, was developed in Delaware by
Shaver and Baldwin and is known as the “Delaware Sand Filter.”  This system contains two
chambers and a clearwell.  Storm water runoff enters the first chamber, which serves as a
sedimentation chamber.  Water then flows over a series of weirs and into the second chamber
which contains the filter media.  Additional storage volume is provided by water temporarily
ponding in both chambers.  Filtered water is collected by a series of gravel and perforated pipe
under-drains, and flows into a clearwell that contains a connection to the storm drain system.  A
schematic of the Delaware Sand Filter is shown below.

Figure 5-10.  Delaware Sand Filter

Source: Shaver and Baldwin, 1991

In addition to the three basic filtering systems (D.C., Austin, and Delaware), there are a
number of variations in use.  The city of Alexandria, Virginia has developed a compound storm
water filtering system (Bell, 1998).  This design incorporates an anoxic filtration zone in a
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permanently flooded gravel layer in the filter.  This anoxic zone aids in nitrogen removal by anoxic
denitrification.  Another configuration uses an upflow anaerobic filter upstream of the sand filter
to enhance phosphorus removal by precipitating more iron on the sand filter.  A diagram of the
Alexandria Compound Filtration System is shown below.

Figure 5-11.  Alexandria Compound Filter

Source: Bell, 1998.

Filters that use an organic filtration media, such as peat or leaf compost, are useful in areas
where additional nutrient or metal control is desirable due to the adsorptive capacity, its ion-
exchange capability, and is ability to serve as a medium for the growth of a variety of
microorganisms.  However, peat must be carefully selected (fibric and/or hemic peat should be
used, not sapric) and one must question the environmental consequences of destroying peat bogs
to obtain filtration media when other technologies are available.

There are a number of references available that contain information on the design and
selection of filtering systems for storm water treatment (Urbonas, 1999; Bell, 1998; Claytor and
Schueler, 1996; Galli, 1990b; MDE, 1998; NVPDC, 1996a).
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Biofiltration/Bioretention Systems
Bioretention systems are designed to mimic the functions of a natural forest ecosystem for

treating storm water runoff.  Bioretention systems are a variation of a surface sand filter, where
the sand filtration media is replaced with a planted soil bed.  Storm water flows into the
bioretention area, ponds on the surface, and gradually infiltrates into the soil bed.  Pollutants are
removed by a number of processes including adsorption, filtration, volatilization, ion exchange
and decomposition (Prince George’s County, MD, 1993).  Treated water is allowed to infiltrate
into the surrounding soil, or is collected by an under-drain system and discharged to the storm
sewer system or directly to receiving waters.  When water is allowed to infiltrate into the
surrounding soil, bioretention systems can be an excellent source of groundwater recharge.  A
diagram of a typical bioretention area is shown below.
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Figure 5-12.  Bioretention System
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The components of a bioretention system include:

• Grass Buffer Strips - runoff enters the bioretention area as sheet flow through the grass
buffer strips.  The buffers reduce the velocity of the runoff and filter particulates from
the runoff.

• Ponding Area - The ponding area provides for surface storage of storm water runoff
before it filters through the soil bed.  The ponding area also allows for evaporation of
ponded water as well as allows for settling of sediment in the runoff.

• Organic Mulch Layer - The organic mulch layer has several functions.  It protects the
soil bed from erosion, retains moisture in the plant root zone, provides a medium for
biological growth and decomposition of organic matter, and provides some filtration of
pollutants.

• Planting Soil Bed - The planting soil bed provides water and nutrients to support plant
life in the bioretention system.  Storm water filters though the planting soil bed where
pollutants are removed by the mechanisms of filtration, plant uptake, adsorption and
biological degradation.

• Sand Bed - the sand bed underlies the planting soil bed and allows water to drain from
the planting soil bed through the sand bed and into the surrounding soil.  The sand bed
also provides additional filtration and allows for aeration of the planting soil bed.

• Plants - Plants are an important component of a bioretention system.  Plants remove
water though evapotranspiration and remove pollutants and nutrient through uptake. 
The plant species selected are designed to replicate a forested ecosystem and to survive
stresses such as frequent periods of inundation during runoff events and drying during
inter-event periods.

In addition to providing for treatment of storm water, bioretention facilities, when
properly maintained, can be aesthetically pleasing.  Bioretention facilities can be placed in areas
such as parking lot islands, in landscaped areas around buildings, the perimeter of parking lots,
and in other open spaces.  Since local regulations frequently require site plans to incorporate a
certain percentage of open landscaped area, additional land requirements for bioretention facilities
are often not required.  The layout of bioretention facilities can be very flexible, and the selection
of plant species can provide for a wide variety of landscape designs.  However, it is important that
a landscape architect with proper experience in designing bioretention areas be consulted prior to
construction to insure that the plants selected can tolerate the growing conditions present in
bioretention facilities.  Bioretention facilities can be adapted easily for use on individual residential
lots.  Prince George’s County, MD has developed the concept of “rain gardens” which are small
bioretention systems for use in single or multi-lot residential areas.  They provide an easily
maintainable, aesthetically pleasing, and effective means of controlling runoff from residential
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areas.  By disconnecting down spouts and placing a series of bioretention areas throughout a
residential area, the volume of storm water runoff produced and requiring subsequent
management can be significantly reduced.

Additional design information on bioretention facilities can be found in Design Manual for
Use of Bioretention in Stormwater Management (Prince George’s County, 1993) and in Design
of Stormwater Filtering Systems (Claytor and Schueler, 1996).

5.2.1.6   Vegetated Systems (Biofilters)

Vegetated systems such as grass filter strips and vegetated swales are used for conveying
and treating storm water flows.  These BMPs are commonly referred to as biofilters, since the
grasses and vegetation “filter” the storm water as it flows.  Open channel vegetated systems are
alternatives to traditional curb-and-gutter and storm sewer conveyance systems.  By conveying
storm water runoff in vegetated systems, some degree of treatment, storage and infiltration can be
provided prior to discharge to the storm sewer system.  This can help to reduce the overall
volume of storm water runoff that is generated from a particular drainage area.

Grass Filter Strips
Grass filter strips are densely vegetated, uniformly graded areas that intercept sheet runoff

from impervious surfaces such as parking lots, highways and rooftops.  Grass filter strips are
frequently planted with turf grass, however alternatives that adopt any natural vegetated form
such as meadows or small forest may be used.  Grass filter strips can either accept sheet flow
directly from impervious surfaces, or concentrated flow can be distributed along the width of the
strip using a gravel trench or other level spreader.  Grass filter strips are designed to trap
sediments, to partially infiltrate this runoff and to reduce the velocity of the runoff.  Grass filter
strips are frequently used as a “pretreatment” system prior to storm water being treated by BMPs
such as filters or bioretention systems.  Grass filter strips can also be used in combination with
riparian buffers in treating sheet flows and in stabilizing drainage channel banks and stream banks. 
In semi-arid climates, grass filter strips may need to be irrigated to maintain a dense stand of
vegetation and to prevent export of unstabilized soil.  A diagram of a grass filter strip is shown
below.

0010780



5 - 27

150' max.
flow length

75' max.
flow length

Parking
Curb stops

Pea gravel
diaphragmFilter strip

Planted with grass tolerant
to frequent inundation

25' min.
length maximum

ponding limit Pervious
material
berm

Outlet
pipes, spaced
@ 25' centers

Overflow spillways

Forest buffer

Lawn

Parking
Lot

Curb
stop

Grass Filter Strip Length (25' min.)

Shallow ponding limit

Pervious berm
(sand/gravel mix)

Slope range
2% min - 6% max.

12" x 24"
pea gravel
diaphragm

Water Quality
Treatment Volume

12" max.

Outlet pipes

Forest
buffer

Stream
–

Profile

–

Plan
Not to Scale

Figure 5-13.  Grass Filter Strip

Source: Claytor and Schueler, 1996.
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Vegetated Swales
Vegetated swales are broad, shallow channels with a dense stand of vegetation covering

the side slopes and channel bottom.  Vegetated swales are designed to slowly convey storm water
runoff, and in the process trap pollutants, promote infiltration and reduce flow velocities. 
Vegetated swales can be either wet or dry.  Dry swales are used in areas where standing water is
not desired, such as in residential areas.  Wet swales can be used where standing water does not
create a nuisance problem and where the groundwater level is close enough to the surface to
maintain the permanent pool in inter-event periods.  Wet swales provide the added benefit of
being able to include a range of wetland  vegetation to aid in pollutant removal.

5.2.1.7   Minimizing Directly-Connected Impervious Surfaces

Minimizing directly-connected impervious surface areas involves a variety of practices
designed to limit the amount of storm water runoff that is directly connected to the storm
drainage system.  Runoff is instead directed to landscaped areas, grass buffer strips, and grassed
swales to reduce the velocity of runoff, reduce runoff volumes, attenuate peak flows, and
encourage filtration and infiltration of runoff (UDFCD, 1992).  By incorporating these principles
into site designs, the size and number of conventional BMPs such as ponds and constructed
wetland systems can be significantly reduced.

Minimizing directly connected impervious surfaces incorporates both non-structural and
structural control measures.  Discussions in this section address the structural measures that can
be incorporated into existing urbanized or newly developed areas to minimize the amount of
runoff discharged to the storm drain system.  Additional discussion on non-structural practices
that can be used to minimize runoff generation in new developments is included in Section 5.2.3
“Low Impact Development Practices.”

The Denver Urban Storm Drainage Criteria Manual (UDFCD, 1992) identifies the
following three levels of minimizing directly connected impervious areas:

• Level 1: Runoff generated from impervious surfaces such as rooftops, driveways and
parking lots is directed to flow over vegetated areas before flowing to a storm sewer
system.  This increases the travel time of runoff and promotes the removal of
suspended solids by sedimentation and filtration.

• Level 2: Street curb-and-gutter systems are replaced by grassed swales and pervious
street shoulders.  Conveyance systems and storm sewer inlets are still used to collect
runoff at downstream intersections and crossings.

• Level 3: In addition to incorporating Levels 1 and 2, swales are oversized and driveway
and street crossing culverts are configured to use the grassed swales as detention
basins having the capacity to capture runoff volume for a design storm (2-, 5-, 10- or
100-year runoff).
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Practices that reduce the amount of directly connected impervious surfaces can easily be
incorporated into site design plans during the planning stages of development projects.  Using
these practices can result in significant development cost savings due to the decreased need for
drainage infrastructure and large end-of-pipe structural BMPs such as ponds and constructed
wetlands.  These practices can also limit secondary impacts from structural BMPs, such as
temperature increases from retention ponds.  Minimizing directly connected impervious areas can
also be applied to existing urbanized areas through retrofit.  Practices that can be used in retrofit
instances include disconnecting rooftop downspouts from the storm drain system, use of on-site
retention and infiltration to limit the amount of runoff leaving the site and replacing traditional
curb-and-gutter systems with grassed swales and wetland channels.  Additional discussion on
practices that minimize runoff generation is included in Section 5.2.3.

5.2.1.8   Miscellaneous and Vendor-Supplied Systems

There are a wide variety of miscellaneous and proprietary devices that are used for urban
storm water management.  Many of these systems are “drop-in” systems, and incorporate some
combination of filtration media, hydrodynamic sediment removal, oil and grease removal, or
screening to remove pollutants from storm water.  A few of the systems available include:

• BaySaver
• CDS Technologies
• Hydrasep®

• Stormceptor®

• StormFilter™
• StormTreat™ System
• Vortechs™.

A thorough evaluation of vendor-supplied systems was not conducted in this report. 
Readers are encouraged to contact the product vendors to obtain information regarding these
systems.

One of the main problems facing the use of proprietary devices is the lack of peer-
reviewed performance data for these systems.  Several vendor-supplied storm water treatment
systems are being evaluated through EPA’s Environmental Technology Verification (ETV)
program.  With financial assistance from the ETV program, the Civil Engineering Research
Foundation (CERF) established the Environmental Technology Evaluation Center, commonly
known as “EvTEC, ” in 1998.  EvTEC is a private sector program designed to utilize networks of
experts, testing facilities and stakeholders to evaluate technologies dealing with a variety of
environmental problems.  One of the EvTEC projects is a collaborative effort with the
Washington Department of Transportation (WSDOT) to verify the performance of innovative
storm water BMPs under field operating conditions.  These evaluations, which are scheduled to
begin in 1999, are expected to provide comparable, peer-reviewed data on the performance of
these systems (CERF, 1998).
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5.2.2 Non-Structural BMPs

Non-structural BMPs include institutional and pollution-prevention type practices
designed to prevent pollutants from entering storm water runoff or reduce the volume of storm
water requiring management.  Non-structural BMPs can be very effective in controlling pollution
generation at the source, which in turn can reduce or eliminate the need for costly end-of-pipe
treatment by structural BMPs.  Non-structural BMPs discussed in this report include education
and source controls, recycling and maintenance practices.

5.2.2.1   Education, Recycling and Source Controls

Public education can be an effective means of reducing the amounts of non-point source
pollutants entering receiving streams.  The public is often unaware that the combined effects of
their actions can cause significant non-point source pollution problems.  Proper education on day-
to-day activities such as recycling of used automotive fluids, household chemical and fertilizer
use, animal waste control and other activities can significantly reduce non-point source pollutant
loadings to urban streams.  The main components of a public education program include:

Automotive Product Disposal
Discharge of automotive fluids such as motor oil and antifreeze to the land or storm drains

can cause significant water quality problems.  “Do-it-yourself” automobile mechanics often
incorrectly assume that materials that are dumped into storm drains will receive treatment at a
wastewater treatment plant prior to discharge.  Education on appropriate recycling and disposal
techniques for these materials can help to reduce pollutant loadings to streams.  Education
programs should identify the location of community automotive products recycling centers.  In
addition to impacts associated with dumping used oil and antifreeze, potential runoff pollutant
sources from home automobile maintenance activities include dirt, cleaners, oils and solvents from
car washing, leaking fluids such as brake and transmission fluid and gasoline spills.  To reduce
impacts from these activities, the following practices should be used:

• all spills or leaks should be cleaned up using a dry absorbent such as cat litter or
commercially available absorbents and disposed of appropriately;

• car washing should be done away from storm drains using biodegradable cleaners, or at
a commercial carwash;

• all used fluids should be recycled or disposed of appropriately;
• all fluid leaks should be repaired as soon as possible to reduce loss to the environment.

Commercial and Retail Space Good Housekeeping
Commercial and retail areas can contribute significant pollutant loadings to runoff.  The

biggest contributor of pollutant is usually impervious surfaces used for vehicle parking, storage
and maintenance areas, which can contribute sediment, metals and hydrocarbons.  Other sources
include raw material and finished product storage areas, pesticides and fertilizers from grounds
maintenance, and rooftop runoff.  Good housekeeping practices include using porous pavement or
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modular paving systems for vehicle parking lots; limiting exposure of materials and equipment to
rainfall; spill cleanup, using dry cleanup techniques instead of wet techniques; and limiting direct
runoff of rooftops to storm drains.

General Community Outreach
A main problem associated with identifying and controlling nonpoint source pollution is

that the public is generally unaware of the sources and control measures for urban nonpoint
source pollutants.  Information dissemination is a critical need of most local storm water
programs.  Information that explains the sources of nonpoint source pollution, control measures
available and the steps homeowners and commercial owners can do to reduce impacts of their
activities can help to increase the public awareness of the need to control nonpoint source
pollution.  A few of the techniques available for providing educational materials to the public
include television, radio and newspaper announcements, distribution of flyers, community
newsletters, workshops and seminars, conducting teacher training programs at schools, and
supporting citizen-based watershed stewardship groups and volunteer monitoring programs.

Industrial Good Housekeeping
Industrial areas can contribute significant loadings of toxic pollutants to storm water

runoff.  Therefore, educational programs that inform industrial site owners and operators about
pollution prevention and source control programs to reduce nonpoint source pollutant can
significantly reduce the amounts of pollutants discharged from industrial areas.  Pollution
prevention practices include minimizing or eliminating exposure of materials and products to
rainfall by storing inside or under cover, spill cleanup, minimizing pesticide/herbicide and fertilizer
use, and minimizing discharges of equipment wash water to storm drains.

Storm Drain Inlet Stenciling
Since storm drains frequently discharge runoff directly to water bodies without receiving

any type of treatment, storm drain stenciling programs that educate residents not to dump
materials into storm drains or onto sidewalks, streets, parking lots and gutters can be effective at
reducing nonpoint source pollution associated with illegal dumping.  Residents are frequently
unaware that materials dumped down storm drains may be discharged to a local water body. 
Therefore, stenciling the inlets can be a simple yet effective means of alerting residents of this fact. 
The Northern Virginia Nonstructural Urban BMP Handbook (NVPDC, 1996b) contains a useful
discussion on developing a storm drain stenciling program.

Pesticide/Herbicide Use
Due to their high aquatic toxicity, pesticides and herbicides can be a significant source of

water quality impairment in urban streams.  Pesticide usage in the United States was estimated at
more than 1.2 billion pounds of active ingredients in 1995 (US EPA, 1997b).  Of this total,
agricultural usage constituted 939 million pounds (77 percent), commercial, industrial and
government usage accounted for 150 million pounds (13 percent) and home and garden usage
accounted for 133 million pounds (11 percent).  A significant portion of these applications find
their way into storm water runoff and ultimately into receiving streams through spray drift,
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transport by soils, solubilization by runoff, and by spillage, dumping and improper disposal of
containers and residuals.  Education on the proper methods of application, application rates and
alternatives to pesticides can help to reduce the amount of  pesticides that are carried by urban
runoff.  Alternatives to pesticides, such as in integrated pest management program and pesticide
alternatives such as insecticidal soap or natural bacteria, can also reduce the need for pesticides.

Fertilizer Use
A significant amount of nutrients in urban runoff results from misapplication of fertilizer to

the urban landscape.  Residential lawn and garden maintenance and maintenance of landscape and
turfgrass at golf courses, schools and commercial areas uses significant amounts of fertilizers
containing nitrogen and phosphorus.  Since most fertilizers are water soluble, over-application or
application before rainfall events can allow significant quantities to be carried away by storm
water runoff.  Education on proper application of fertilizers can help to reduce the quantities of
nutrients reaching receiving waters.

Household Hazardous Material Disposal
A variety of hazardous and potentially harmful chemicals and materials are improperly

used and disposed of by residential homeowners.  Materials such as paints and thinners, cleaning
products, wood preservatives, driveway sealants and a variety of other miscellaneous household
chemicals can find their way into storm water if improperly used, stored or disposed of. 
Education on usage and holding an annual or semi-annual community household hazardous waste
collection program can help to reduce the amounts of these materials that enter storm water
runoff.

Lawn Debris Management
Lawn debris such as grass trimmings and leaves require proper management in order to

reduce impacts to urban streams.  Grass trimmings and leaves can be carried away by runoff and
can find their way into streams where they rapidly decompose and release nutrients.  Grass
trimmings and leaf litter can be controlled by composting or by community curbside collection
programs.  Composted yard debris can be an excellent source of mulch for residential landscape
and gardens.  Use of mulch can greatly reduce the need for inorganic fertilizers, which helps to
keep nutrient loadings to streams to a minimum.

Pet Waste Disposal
Pet waste can cause significant loadings of bacteria, nutrients and oxygen demanding

substances to urban runoff.  Pet waste deposited on yards, sidewalks and streets can be carried by
runoff into storm drains.  As an example, it is estimated that 11,445 pounds of dog waste are
generated in the Four Mile Run watershed in northern Virginia each day.2  378 pounds of BOD,
39 pounds of total phosphorus and 189 pounds of total nitrogen are washed off into Four Mile
Run and its tributaries annually as a result of this pollution load (NVPDC, 1996b).  In many areas,
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regulations exist prohibiting the deposit of pet waste on public property.  However, it is often
very difficult to enforce these laws.  Community education on the impacts associated with pet
waste and alternative disposal methods such as flushing and disposal in the trash can help to
reduce impacts associated with pest waste.  A particularly useful method of controlling pet waste
is for communities to provide pet waste receptacles in parks and other public areas for pet owners
to deposit droppings from their pets.

Illicit Discharge Detection and Elimination
Illicit discharges to storm sewers can be a significant source of pollutants in urban storm

water.  A study conducted in Sacramento, California indicated that slightly less than one-half of
the water discharged from a municipal separate storm sewer system was not directly attributable
to precipitation runoff (US EPA, 1993b).  A major source of illicit discharges to storm drain
systems are direct connections of sanitary sewer piping to the storm drain system.  In addition to
direct connections, seepage and sewage from leaking sanitary sewer lines can find their way into
storm drains, especially in areas where storm drains run parallel to the sanitary sewer lines.  Spills
can also be collected by storm drain inlets.

Detection and elimination of illicit connections and discharges can significantly reduce the
concentrations of bacteria, nutrients and oxygen demanding substances contained in storm water
discharges.  Several methods exist for detection and elimination of illicit cross-connections. 
Useful indicators of the presence of cross connections include dry weather flows in storm sewer
lines and biological indicators that indicate the presence of human fecal matter in storm drain
outfalls.  Once illicit connections are detected, excavation and correction of the illicit connections
are necessary. In addition to detection and elimination of existing cross-connections, plans for
new development should be carefully reviewed and inspections should be conducted during
construction in order to prevent future cross-connections from being placed.  Storm drain
stenciling programs and a public spill reporting system can help to educate the public on proper
procedures for managing spills to prevent discharge to the storm sewer system.

5.2.2.2   Maintenance Practices

Maintenance programs are necessary in order to reduce the pollutant contribution from the
urban landscape and to ensure that storm water collection and treatment systems are operating as
designed.  Major maintenance practices that can be used include:

Catch Basin Cleaning
Catch basins naturally accumulate sediment and debris such as trash and leaf litter.  In

order to ensure their continued effectiveness, catch basins need to be periodically cleaned.  This
can be done by manual means, or by using a vacuum truck.
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Street and Parking Lot Sweeping
Urban streets and parking lots can accumulate large amounts of pollutants that can be

washed off during storm events.  Streets and parking lots comprise a significant portion of the
total impervious area within a developed watershed, and a large percentage, if not the entire area,
of streets and parking lots are usually directly connected to the storm drain system.  In an
investigation conducted by Bannerman (Bannerman et al, 1993), data on runoff volumes from
streets and parking lots collected during 4 years from two urbanized areas in Wisconsin indicated
that 54 percent of the total runoff volume from residential areas was due to direct runoff from
streets and parking lots, and that 80 percent of the total runoff volume from commercial areas was
due to direct runoff from streets and parking lots.  A breakdown of the runoff volumes based on
source area is shown in Table 5-1.

Table 5-1.  Percent Runoff Volumes Contributed by Source Area in Two Urbanized Areas
of Wisconsin

Land Use

Source Area Percent Runoff Contribution

Feeder
Streets

Collector
Streets

Arterial
Streets

Parking
Lots

Total % due
to roads and
parking lots

Total
Other %*

Residential 34 20 -- -- 54 46

Commercial -- 10 21 49 80 20

* Other land uses include lawns, driveways, rooftops and sidewalks
Source: Adapted from Bannerman et al, 1993

Furthermore, Bannerman found that runoff from streets and parking lots contributed a
significant portion of the total runoff pollutant loading.  Table 5-2 summarizes the pollutant load
contributions based on land uses, and indicates the total contaminant contribution in the urbanized
area attributable to runoff from streets and parking lots.
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Table 5-2.  Contaminant Load Percentages in Two Urbanized Areas of Wisconsin

Contaminant

Percent Contribution by Source Area Total
Contaminant
Contribution

by Streets
and

Parking Lots

Residential Commercial Industrial

Streets
Parking

Lots
Streets

Parking
Lots

Streets
Parking

Lots

Total Solids 76 -- 57 31 20 60 78

Suspended
Solids

80 -- 68 27 25 55 80

Total
Phosphorus

58 -- 56 28 19 29 54

Dissolved
Phosphorus

46 -- 50 27 18 11 39

Dissolved
Copper

73 -- 50 39 16 73 82

Total Copper 78 -- 60 32 22 67 85

Total Zinc 80 -- 45 32 9 30 49

Fecal
Coliform

78 -- 82 10 10 19 71

Source: Adapted from Bannerman et al, 1993

Based on these data, streets and parking lots can contribute significant pollutant loadings
to urban runoff.  Therefore, sweeping programs that can remove a portion of these materials from
streets and parking lots may significantly reduce the pollutant load contributions to urban runoff.

Road and Ditch Maintenance
Road and street surfaces undergo breakdown due to frictional action of traffic, freeze-

thaw breakdown, frost heaving, and erosion of road subbase.  Failure to correct deteriorating
pavement can allow exposure of unstabilized subbase material to erosive forces of water and
subsequent increases in suspended solids concentrations.  The same process occurs in roadside
ditches where high runoff rates cause channelization and erosion.  Roadside ditches also
accumulate sediment and debris from the road surface, which enters runoff during rainfall events. 
Maintenance of roads and cleaning and stabilization of ditches can help to reduce pollutant
loadings from these sources.  In roadside ditches, reducing the length and slope of ditch runs and

0010789



5 - 36

reducing the velocity of runoff by using check dams can help to prevent excessive channelization
and erosion.

Road Salting and Sanding
Road salting and sanding can contribute large quantities of sediment and salts to runoff. 

Highway maintenance programs in areas where road icing is a problem frequently apply large
quantities of sand, salt, and coal ash to prevent icy road surfaces.  Snowmelt can carry a large
portion of these materials into the storm drainage system and ultimately to receiving streams. 
High salt concentrations can have significant impacts on receiving streams.  In addition, road salt
can contain cyanide, which may cause acute or chronic toxicity to aquatic organisms. Alternative
deicing products such as acetates, formates and agricultural residues can be used if impacts due to
traditional deicing products are significant.

Sediment and Floatables Removal from BMPs
Sediment and floatables removal is an important component of maintenance for BMPs that

are designed for sediment capture.  Removal of accumulated sediment is important so that the
BMP continues to operate efficiently.  Accumulation of excess sediment in pond and constructed
wetland systems can lead to reduced storage capacity, short-circuiting and re-suspension of
previously settled particles.  All of these can lead to decreased efficiency of the BMP.  Floatables
in BMPs can accumulate and block outlet structures leading to changes in BMP hydraulics. 
Floatables can cause aesthetic impacts, and floating material such as algal scum and other debris
can lead to odor problems.  Sediment removal is also needed periodically in filtration systems. 
Sedimentation chambers require periodic cleanout of sediments and floatables (including
accumulated oil) and filter beds will accumulate a sediment layer on the surface that will decrease
the filtration rate of the system over time.  Periodic removal of this sediment layer and a portion
of the filtration media is necessary in order to restore the filtration capacity of the system. 
Sediments also accumulate in infiltration basins.  The accumulation of sediments, particularly
sediments from construction activities and improperly stabilized soil, will lead to a rapid reduction
of the infiltrative capacity of infiltration basins, trenches and wells.

The frequency of sediment removal in BMP types can vary widely.  Some BMPs require
sediment removal every two or three years, while others may not need maintenance for more than
20 years.  The frequency that sediment must be removed depends greatly on the land use and
degree of soil stabilization in the contributing watershed.  BMPs that receive runoff from a
watershed that has significant construction activities will accumulate sediment at a rate much
faster than a watershed with little or no construction activity.  In addition, watersheds with dense,
well established vegetation will contribute less sediment than sparsely vegetated watersheds. 
Also, watersheds in arid or semi-arid regions, which frequently are subject to high intensity rainfall
and highly erosive storm water flows will produce large quantities of solids requiring frequent
removal from BMPs.  Table 5-3 summarizes maintenance requirements and frequency for
different structural BMP types.
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Vegetation Maintenance
Vegetative BMPs such as constructed wetlands, grassed filter strips, vegetated swales,

and bioretention facilities require periodic vegetation maintenance to enhance performance. 
Grassed filter strips and vegetated swales require a dense stand of vegetation in order to function
properly and to prevent export of sediment from unstabilized planting areas.  Several seasons of
planting and re-seeding of sparsely vegetated areas may be needed in order to reach optimum
performance.  Constructed wetland systems frequently require re-planting of wetland vegetation
in areas where original plantings failed to become established.  Once wetland systems are
functioning, periodic vegetation harvesting is necessary to remove excess vegetation and stored
nutrients.  Invasive species also need to be periodically removed to promote growth of beneficial
wetland vegetation.  Grassed filter strips and vegetated swales require periodic mowing to remove
excess vegetation and stored nutrients.  Mowing of these systems should not be done too close to
the ground, as dense vegetation is needed for optimum performance.

General BMP Maintenance
BMPs require a variety of periodic maintenance activities in order to enhance

performance.  In addition to sediment removal and vegetation maintenance, periodic maintenance
and repair of outlet structures is needed, filtration media need to be periodically replaced, and
eroded areas need to be repaired, to name a few.  Table 5-3 summarizes general maintenance
activities and frequency for a few BMP types.  The actual maintenance schedule varies
considerably based on site-specific conditions, and the values given should be used only as a
general guideline for established residential or commercial areas without significant inputs of
construction sediment or other sediment loadings.
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Table 5-3.  Recommended BMP Maintenance Schedules

BMP Activity Schedule

Retention Pond
/ Wetland1

• Cleaning and removal of debris after major storm events
• Harvest excess vegetation
• Repair of embankment and side slopes
• Repair of control structure

Annual or
as needed

• Removal of accumulated sediment from forebays or sediment
storage areas

5-year
cycle, or as

needed

• Removal of accumulated sediment from main cells of pond once
the original volume has been significantly reduced

20-year
cycle

(although
can vary)

Detention Basin
• Removal of accumulated sediment
• Repair of control structure
• Repair of embankment and side slopes

Annual or
as needed

Infiltration
Trench1

• Cleaning and removal of debris after major storm events
• Mowing4 and maintenance of upland vegetated areas
• Maintenance of inlets and outlets

Annual or
as needed

Infiltration
Basin2

• Cleaning and removal of debris after major storm events
• Mowing4 and maintenance of upland vegetated areas

Annual or
as needed

• Removal of accumulated sediment from forebays or sediment
storage areas

3- to 5-
year cycle

Sand Filters3

• Removal of trash and debris from control openings 
• Repair of leaks from the sedimentation chamber or deterioration

of structural components 
• Removal of the top few inches of sand and cultivation of the

surface when filter bed is clogged (only works for a few cycles)
• Clean-out of accumulated sediment from filter bed chamber
• Clean out of accumulated sediment from sedimentation chamber

Annual or
as needed

1. Modified from Livingston et al (1997)
2. Modified from Livingston et al (1997), based on infiltration trench requirements
3. Modified from Claytor and Schueler (1996)
4. Mowing may be required several times a year, depending on local conditions
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Table 5-3.  Recommended BMP Maintenance Schedules (continued)

BMP Activity Schedule

Bioretention1

• Repair of eroded areas
• Mulching of void areas
• Removal and replacement of all dead and diseased vegetation
• Watering of plant material

Bi-Annual
or as

needed

• Removal of mulch and application of a new layer Annual

Grass Swale2

• Mowing4 and litter and debris removal
• Stabilization of eroded side slopes and bottom
• Nutrient and pesticide use management
• De-thatching swale bottom and removal of thatching
• Discing or aeration of swale bottom

Annual or
as needed

• Scraping swale bottom, and removal of sediment to restore
original cross section and infiltration rate

• Seeding or sodding to restore ground cover (use proper erosion
and sediment control)

5-year cycle

Filter Strip3

• Mowing4 and litter and debris removal
• Nutrient and pesticide use management
• Aeration of soil in the filter strip
• Repair of eroded or sparse grass areas

Annual or
as needed

1. Modified from Prince George's County (1993)
2. Modified from Livingston et al (1997)
3. Modified from Livingston et al (1997) based on grass swale recommendations
4. Mowing may be required several times a year, depending on local conditions

5.2.3 Low-Impact Development Practices

There are a number of low-impact development practices that can be used at the site level. 
While these practices often do not produce direct removal of pollutants from runoff, they can
significantly reduce runoff volumes that are generated, reduce the impacts associated with runoff
and reduce the need for conventional structural BMPs.  There are a number of practices that are
in use, and therefore an exhaustive summary has not been included in this document.  However, a
few of the more common practices in use are presented briefly in the following sections.

Minimizing Impervious Areas
Minimizing the amount of impervious surfaces that are created in a new development can

greatly reduce the volume of storm water runoff that is generated.  There are many opportunities
that exist for reducing impervious surfaces, including:

• limiting the number, length and radius of cul-de-sacs;
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• using porous pavement or modular block pavers in parking areas and low-traffic areas;
• reducing the width of streets;
• placing sidewalks on only one side of the street;
• reducing frontage requirements to lessen paved surface areas.

Although the above practices can reduce the amounts of impervious surfaces that are
created, there will still be a great deal of impervious surfaces that must be included into a site plan
such as rooftops, streets, driveways and lawns.  To limit the impacts associated with runoff from
these surfaces, it is important to limit the amount of areas that are directly connected to the storm
drainage system.  This can be accomplished by providing on-site retention and infiltration to
collect rooftop and driveway runoff, and through the use of BMPs such as grassed swales,
vegetated filter strips and wetland channels in place of traditional curb-and-gutter systems.

Directed Growth
Directed growth involves placing controls on land use through mechanisms such as master

planning and zoning ordinances.  Local governments may utilize these mechanisms in order to
protect sensitive areas from development and to target growth to areas that are more suitable for
development where it is easier to control the impacts associated with runoff.  Directed growth can
be a complex process, and must balance a number of factors such as economic considerations,
local laws and ordinances, secondary impacts such as increased traffic and population in certain
areas, as well as the availability of public utilities such as sewage treatment and drinking water
service, and schools, hospitals and fire stations.  Nevertheless, with careful planning and
consideration, directed growth can help to reduce impacts associated with development of an
area.

Sensitive Area Protection
Sensitive area protection is an important component of conservation design.  Sensitive

areas include the areas adjacent to streams, wetlands and natural drainage channels, cold water
fisheries, shellfish beds, swimming beaches, recharge areas, and drinking water supplies.  These
areas are particularly susceptible to degradation by storm water runoff.  Preservation of these
areas and incorporation of stream and wetland buffers into site plans can help to preserve the
integrity of these areas.

Open Space Preservation
Preservation of open space such as forested areas and meadows can help to reduce the

impacts associated with development of an area.  Open space preservation helps to reduce the
generation of runoff, and can reduce the overall impact that results from development of an area
by limiting the amount of impervious areas that are created.  Open space allows the preservation
of buffers and natural drainage corridors, and retains the natural storm water filtering, retention
and infiltration effects of these areas.  Open space can also increase the aesthetics of a
development, and make the area more desirable to potential home buyers.
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Minimizing Soil and Vegetation Disturbance
Soil and vegetation disturbance can significantly increase the amount of runoff that is

generated from a site and the concentrations of pollutants that are transported by the runoff. 
Disturbed soil areas are particularly susceptible to erosion during storm events.  Vegetation helps
to stabilize soil and prevent detachment and transport by flowing water.  By minimizing the area
that is disturbed to only areas undergoing active construction (often termed “fingerprinting”),
erosion of soil can be minimized.  In addition, disturbance of soil and vegetation should be limited
to only those areas that are necessary.  Disturbing soil by excavation, grading and compaction
reduces the infiltrative capacity of the soil, creating additional runoff that must be managed. 
Maintaining naturally vegetated areas minimizes the amount of increased runoff that is produced.

5.3 BMP Selection

BMP selection is a complex process.  There are a number of competing factors that need
to be addressed when selecting the appropriate BMP or suite of BMPs for an area.  It should be
stressed that BMPs should be incorporated into a comprehensive stormwater management
program.  Without proper BMP selection, design, construction and maintenance, BMPs will not
be effective in managing urban runoff.  BMP selection can be tailored to address the various
sources of runoff produced from urbanized areas.  For example, a particular suite of BMPs may
be developed for use on construction sites and new land development, where opportunities exist
for incorporating BMPs that are focused on runoff prevention, reducing impervious surfaces and
maintaining natural drainage patterns.  In established urban communities, a different suite of
BMPs may be more appropriate due to space constraints.  In these areas, BMPs may be selected
to focus on pollution prevention practices along with retrofit of the established storm drain system
with regional BMPs.  Site suitability for selecting a particular BMP strategy is key to successful
performance.  Most BMPs have limitations for their applicability, and therefore cannot be applied
nationwide.  A few considerations to incorporate into BMP selection are:

• drainage area;
• land uses;
• average rainfall frequency, duration and intensity;
• runoff volumes and flow rates;
• soil types;
• site slopes;
• geology/topography;
• availability of land;
• future development/land use in watershed;
• depth to groundwater table;
• availability of supplemental water to support vegetative BMPs;
• susceptibility to freezing;
• safety and community acceptance;
• maintenance accessability;
• periodic and long-term maintenance/rehabilitation needs.
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In addition to site-specific applicability requirements, factors such as BMP cost, local
regulations or requirements, aesthetics, the experience of a developer or contractor with a
particular design, and competing receiving water considerations such as temperature and nutrient
levels should be addressed.  The combination of these factors make selection of appropriate
BMPs a difficult task, and one that should be done only by an experienced storm water
practitioner. This is especially true in established urban areas, where knowledge of local factors
that affect design and performance is needed.  BMP use in arid and semi-arid climates also
presents unique challenges.  The availability of water to support vegetative and open pool BMPs
such as retention ponds and wetland systems is of primary concern in these areas.  Without
adequate water sources, these systems may not function properly and may become public
nuisances.  A designer with adequate experience in designing BMPs for arid climates should be
consulted in these instances.  In addition to arid climates, BMP use in areas where freezing
conditions can be encountered presents design problems.  In cold climates, design modifications
may be needed to adjust for freezing and spring snowmelt (Caraco and Claytor, 1997).  Given the
variety of local considerations that exist, developing a matrix of BMP applicability is outside of
the scope of this report.  There are several references that readers should consult to obtain
additional information on BMP selection, including Fundamentals of Urban Runoff Management
(Horner et al, 1994), Controlling Urban Runoff: A Practical Manual for Planning and
Designing Urban BMPs (Schueler, 1987), A Watershed Approach to Urban Runoff: Handbook
for Decisionmakers (Terrene Institute, 1996), Urban Targeting and BMP Selection (Terrene
Institute, 1990), Guidance Specifying Management Measures for Sources on Nonpoint Source
Pollution in Coastal Waters (US EPA, 1993a), Handbook Urban Runoff Pollution Prevention
and Control Planning (US EPA, 1993c), Municipal Wastewater Management Fact Sheets: Storm
Water Best Management Practices (US EPA, 1996e), Design and Construction of Urban
Stormwater Management Systems (WEF and ASCE, 1992), and Urban Runoff Quality
Management (WEF and ASCE, 1998).

5.4 Monitoring BMP Effectiveness

Monitoring the effectiveness of BMPs can be done in a number of ways.  Since urban
runoff frequently contains pollutants that can contribute to water quality impacts to receiving
streams, the ability of a BMP to remove pollutants from runoff is often of concern.  The typical
method for measurement of the pollutant removal efficiency of a BMP system is to collect and
analyze water quality samples.  This can be accomplished by measuring the concentration of a
target parameter or group of parameters in an inflow sample or set of samples and comparing
these values to samples collected from the outflow of the BMP.  The reduction in concentrations
or loading across the BMP can be termed the pollutant removal efficiency.

In addition to monitoring the pollutant removal efficiency of BMPs, it is important to
monitor the hydraulic performance of the BMP.  A major problem associated with urban runoff is
the total volume and flow rate of water that is discharged to the storm sewer system or the
receiving stream.  To evaluate the effectiveness of BMPs in reducing these impacts, hydraulic
parameters such as the reduction in peak discharge rate, reduction in total volume discharged, and
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the time effects of discharges are frequently measured.  To do this, measurement of flow rates and
water volumes into and out of the system are conducted by using flow monitoring equipment.

Since the ultimate goal of BMPs is to protect or improve the quality of receiving streams,
another method of evaluating the effectiveness of BMPs is to evaluate the quality of waters
receiving runoff.  Measures of water quality such as pollutant levels, pH, dissolved oxygen and
other parameters can give an indication as to the effectiveness of a given BMP or group of BMPs. 
Evaluation of the contaminant levels present in sediments of receiving waters is also an important
measure of BMP effectiveness.  In addition, measures of aquatic habitat and stream channel
morphology can give an indication as to the effectiveness of BMPs in controlling impacts or
improving channel or habitat quality.  Another measure to evaluate the effectiveness of BMPs is
to measure the organisms that live in the receiving stream.  Biological indicators such as
macroinvertebrate counts, fish counts, and aquatic plant surveys can indicate the overall health of
the receiving stream and indicate, over time, the effectiveness of BMPs.  A potential problem with
in-stream indicators is that it is sometimes difficult to isolate the impacts or improvements
attributable to one particular variable.  Since there are potentially a number of different factors
that can influence  a stream such as the amount of riparian cover, the existence of point source
discharges, seepage from on-site disposal systems, as well as urban runoff, in can be very difficult
to isolate impacts or improvements attributable to one particular stressor.  Therefore, many years
of data, collected both before and after a BMP implementation, may be needed to indicate a
change.  In spite of these shortcomings, in-stream monitoring and evaluation of the cumulative
effects in a watershed as a result of BMP implementation is a very important measure of BMP
effectiveness.

5.4.1 Water Quality Monitoring of BMPs

BMP monitoring can be conducted for a number of reasons, and the type of monitoring
conducted and the instrumentation or equipment used can vary greatly depending upon the
parameters of interest.  BMP monitoring and data analysis is a complex process, and therefore a
thorough explanation of all of the available monitoring practices and procedures is not included
here.  An important point to emphasize with respect to BMP monitoring is that consistent data
reporting is needed in order to compare data between studies.  Consistent reporting of BMP
design parameters and watershed parameters as well as consistent monitoring methods and data
analysis protocols is key to conducting data comparisons.  It is recommended that individuals
conducting BMP monitoring use the data reporting protocols developed by the American Society
of Civil Engineers (ASCE) for the National Stormwater BMP Database (Urbonas and Strecker,
1996).  These protocols are included with the database software, and are also available from the
ASCE website.3

The following discussion includes a description of the most common methods used to
evaluate BMP performance.  Readers are encouraged to consult various monitoring manuals that
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are available and papers that are contained in the literature for more detailed information on BMP
monitoring and data analysis.  Recommended references include Monitoring Guidance for
Determining the Effectiveness of Nonpoint Source Controls (US EPA, 1997c), NPDES Storm
Water Sampling Guidance Document (US EPA, 1992c), and Stormwater NPDES Related
Monitoring Needs (Torno, 1995).

BMPs are frequently evaluated by collecting inflow and outflow samples and comparing
concentrations of pollutants.  Samples can be collected in a number of different ways.  The most
common way is by collecting flow- or time-weighted composite samples from inflow and outflow
points and measuring the concentrations of a targeted group of parameters in these samples. 
Composite samples can be collected by using automatic samplers, or by collecting a series of
discrete samples and manually compositing.  Composite samples are useful for determining an
overall average or “event mean” concentration for a particular sampling point, and are commonly
used to evaluate BMP performance.  However, composite samples cannot be used to evaluate any
trends in pollutant concentrations over time or varying flow rates.  In order to conduct these types
of evaluations, it is necessary to collect a series of discrete grab samples either by an automatic
sampler or by collecting grabs manually.  By collecting a series of discrete time-weighted or flow-
weighted samples, a “pollutograph” of concentration versus time or flow rate can be prepared,
which can give insight into the performance of the BMP under various hydraulic loadings. Sample
results can then be combined mathematically to determine representative event mean
concentrations.  Manual grab samples are also used for collecting samples that are not amenable
to collection by automated equipment, such as microbiological samples, samples for oil and grease
evaluation, and samples for volatile organic compounds analysis.

BMP monitoring frequently incorporates measurements of water flow rates and volumes
into and out of the system.  Flow rates are frequently determined by using a combination of a
primary control device (weir, flume or orifice) that is calibrated to discharge water according to a
known relationship based on the depth of the water flowing over or through the device, along
with a secondary control device (bubbler, pressure transducer, float, etc.) that is used to measure
the depth of water flowing through or over the primary control device.  A digital recorder is
frequently used to record the depth of water measured by the secondary control device and to
calculate the flow rate through the primary control device based on a pre-determined relationship
between water depth and flow rate.  The digital recorder can be used to log this flow data for
subsequent retrieval and analysis, and can activate automated sampling equipment to collect
samples at pre-determined flow rates or times.  By using a configuration such as this, flow-
weighted samples or discrete samples can be collected automatically, reducing or eliminating the
need for personnel to be on-site during an event.

In addition to measuring surface runoff contributions to BMPs, measurement of the
contribution of groundwater and subsurface flow may be necessary for BMPs that have a
significant groundwater contribution.  Constructed wetland systems that are close to or at
groundwater level are a good example of BMPs where measurement of groundwater flows may
be necessary.
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BMP monitoring programs also frequently incorporate measurements of rainfall depths,
intensities and duration by using a rain gauge.  Additional meteorological monitoring equipment
can measure parameters such as air temperature, solar radiation, humidity, atmospheric pressure
and wind speed and direction, which can aid in interpreting BMP performance data.  Other
instruments such as continuous pH, dissolved oxygen, and conductivity meters are also frequently
incorporated into BMP monitoring programs in order to measure parameters of interest.

BMP monitoring programs can also include measurements of the atmospheric deposition
rates of pollutants by using wet deposition and dry deposition sampling equipment.  Atmospheric
deposition can contribute significant loadings of pollutants to storm water BMPs, especially to
BMPs that have a large surface area such as ponds or constructed wetlands.

Analysis of data collected from BMP monitoring programs can be conducted in a number
of ways.  Some of the most common methods used to measure effectiveness are measures of
pollutant removal efficiency based on event mean concentrations (EMC).  An event mean
concentration can be determined directly from a flow-weighted composite sample.  Estimations of
pollutant removal efficiency in use include the efficiency ratio, the summation of loads, and the
regression of loads.  These methods are defined as follows (from Martin and Smoot, 1986 and
reported by Strecker, 1995):

• The efficiency ratio (ER) is defined in terms of the average event mean concentration
of pollutants from inflows and outflows:

• The summation of loads method is based on the loads of pollutants removed during
monitored storms:

• The regression of loads method defines the efficiency ratio as the slope of a simple
linear regression of inlet loads and outlet loads of pollutants. The equation is:

Loads in = $ · Loads out  

where $ equals the slope of the regression line, with the intercept constrained at zero.
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The above are only a few of the methods available for computing BMP pollutant removal
efficiency.  The selection of method can have a large impact on the reported removal efficiency. 
As a result, reported removal efficiency is not always comparable between studies due to
differences in the way that pollutant removal was calculated.  Additional work is needed in this
area in order to standardize BMP data analysis and reporting.

5.4.2 Receiving Stream Assessments

Receiving stream assessments are an important means of determining the effectiveness of
BMPs.  The health of the biological community and the quality of the habitat present in the stream
can be strong indicators of the effectiveness of BMPs.  There are a number of biological
indicators that can be used to evaluate streams, and a discussion of these methods is not within
the scope of this document.  Readers are encouraged to consult available documents for
additional information on this subject, and for recommendations on developing biological criteria
programs.  Recommended readings include Biological Criteria Technical Guidance for Streams
and Small Rivers (US EPA, 1996c) and Restoring Life in Running Waters: Better Biological
Monitoring (Karr and Chu, 1998).

Physical habitat and fish and macroinvertebrate diversity indices have been identified as
suitable indicators to assess the effectiveness of storm water controls (Center for Watershed
Protection, 1996).  EPA’s Rapid Bioassessment Protocols for Use in Streams and Rivers (US
EPA, 1997f) can be used to survey biological communities.  In addition, many local and state
environmental protection agencies have developed monitoring protocols for streams within their
geographic area.  Readers are encouraged to contact county and state environmental agencies to
obtain more information regarding stream assessments.  In addition to surveys of biological
communities, measures of stream habitat are also useful for determining the effectiveness of
BMPs.  Some available methods for assessing habitat include:

• Physical habitat assessment component of EPA’s Rapid Bioassessment Protocols;
• The Rapid Stream Assessment Technique (RSAT);
• The Ohio EPA’s Qualitative Habitat Evaluation Index (QHEI);
• The Rosgen Stream Classification.

EPA used several receiving stream assessment methods in its 1998 field work at one BMP
site.  Findings from these assessments will appear in a supplement to this report.

5.5 Effectiveness of BMPs in Managing Urban Runoff

There has been a great deal of storm water and BMP monitoring data collected by a
number of organizations.  However, most of these data have focused on characterization of
pollutants in runoff, and not on the effectiveness of various control measures.  Several nation-
wide monitoring programs have been conducted to characterize pollutants in urban storm water
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runoff and to evaluate the performance of storm water BMPs.  The major federal monitoring
programs that have been conducted are listed in Table 5-4.

Table 5-4.  Sources of Storm Water Runoff and BMP Monitoring Data

Data Source Year Type of Monitoring Conducted

"208 Studies" under FWPCA
Amendments of 1972

late 1970's Limited storm water quality data

Nationwide Urban Runoff
Program (NURP)

1978-83 Storm water quality data collected at 81
outfalls at 28 cities for a total of 2,300 storm
events as well as some BMP data

Federal Highway
Administration (FHWA)

1970's - 80's Storm water runoff loadings from highways at
31 sites in 11 states

USGS Urban Storm Studies* 1970's - 90's Rainfall, runoff and water-quality data for 
areas throughout the United States

Phase I NPDES Municipalities
(260 permittees)

1990's Storm water and BMP monitoring data for 5
representative sites during a minimum of 3
storm events

* USGS prepared a database that includes rainfall, runoff and water-quality data for 717 storms from 99 stations
in 22 metropolitan areas throughout the United States, including much of the data collected during the NURP
program, in the mid-1980's (Driver et al, 1985)

The USGS has been collecting urban rainfall and runoff data for several decades.  In the
1970's and early 1980's, monitoring programs were conducted to collect water quality data in
addition to rainfall and runoff data in order to characterize the pollutants present in storm water
runoff and to evaluate the impacts attributable to wet weather discharges.  The major programs
included the Nationwide Urban Runoff Program (NURP) conducted by EPA and USGS and the
FHWA evaluation of runoff from highways.  Data from these evaluations indicated that urban
storm water runoff was contributing significant levels of pollutants to the nations waters, and that
control of urban runoff was warranted.  However, these investigations also indicated that there
was insufficient data available to quantify the degree of impacts attributable to urban runoff and to
evaluate the effectiveness of various runoff control practices. 

In addition to the major federal investigations, some data has been published in the
professional literature.  A number of bibliographies have been prepared that include storm water
BMP-related literature.  These include the ASCE Urban BMP Effectiveness Bibliography, and the
National Highway Runoff Water-Quality Data and Methodology Synthesis Bibliography compiled
by USGS and FHWA.  The Center for Watershed Protection (CWP) has prepared a database
containing BMP performance data for 123 structural BMPs (Brown and Schueler, 1997a).  The
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FHWA and ASCE are currently developing databases of published highway and urban BMP
effectiveness data.  In addition to data in the published literature, a large amount of data has been
collected by various cities and municipalities as part of the storm water permitting program under
the Phase I NPDES program for storm water discharges.  To date, EPA has not undertaken a
concerted effort to collect and evaluate this data.  In addition to published data sources, a number
of states, counties and cities have collected a significant amount of monitoring data for their own
use.  The extent of this data is not currently known, but several county and city storm water
programs have collected a great deal of potentially useful BMP monitoring data.  An effort to
collect and evaluate these data may provide more useful information on the effectiveness of
various control measures.

The effectiveness of BMPs can be measured in various ways.  Non-structural BMPs deal
mainly with pollution prevention and limiting the amounts of pollutants that are carried away by
runoff.  Their effectiveness is best measured in terms of the degree of change in people’s habits
following implementation of the management program or by the degree of reduction of various
pollutant sources.  It is oftentimes very difficult to measure the success of non-structural BMPs in
terms of pollution reduction and receiving stream improvements.  Structural BMPs can be
measured in terms in the reductions of pollutants discharged from the system and by the degree of
attenuation of storm water flow rates and volumes discharged to the environment.  Various
physical, chemical and biological evaluation methods exist for determining the pollutant removal
efficiency of structural BMPs.  The following sections summarize existing data on the pollutant
removal efficiency of a variety of BMPs.

5.5.1 Controlling Pollution Generation

The literature on the effectiveness of BMPs in controlling the generation of pollutants is
not very extensive.  Pollution prevention type BMPs such as street sweeping, public education
and outreach, collection of lawn debris, etc., are conceptually very effective means of controlling
the generation of pollutants that can enter storm water runoff.  However, it is often very difficult
to develop a representative means of monitoring or evaluating their effectiveness.  Additional
work in this area is needed in order to measure the effectiveness of these controls.  Effectiveness
data and information for pollution prevention BMPs that has been identified is presented in the
following sections.

Education and Outreach
Evaluating the performance of education and outreach programs is difficult.  There is little

quantitative data in the literature that measures the effectiveness of these programs in improving
water quality.  Information exists on how educational programs have been implemented and what
their success rate has been as far as changing the habits of a select group of people, but data
linking implementation with improvements in water quality are scarce.  Nevertheless, educational
programs are a valuable component of a comprehensive storm water management program. 
Surrogate measures of the effectiveness of education and outreach programs include:
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• numbers of flyers distributed per given time period;
• number of radio or television broadcasts;
• number of public workshops held per year;
• the percentage of storm drains that have been stenciled;
• the number of volunteer monitoring and stewardship groups that have been formed.

A literature review by ASCE (Strecker and Quigley, 1998) did not identify any published
studies that contained quantitative information evaluating the effectiveness of Education and
Outreach BMPs in improving water quality.

Recycling and Source Controls
Evaluating the effectiveness of recycling and source control programs can be measured in

terms of the quantities of materials that are being recycled, but it is often difficult to determine
water quality improvements as a result of these programs.  Measures of effectiveness include:

• surveys that evaluate how many residents have changed habits such as picking up pet
waste and composting lawn debris;

• volumes of materials such as used oil and antifreeze that are recycled;
• the volume and types of materials collected during community household hazardous

waste collection days;
• the number of illicit cross connections that have been detected and eliminated;
• the total curb miles of streets that are swept annually and the quantity of materials

removed; and
• reductions in pesticide and fertilizer usage.

Monitoring of storm water quality to evaluate the effectiveness of source control
programs is possible, however very few studies have been conducted.  The difficulty stems from
isolating the impacts of a particular source control program on the overall water quality draining
from the watershed.   The ASCE bibliography identified one study that potentially contains
quantitative information about the effectiveness of recycling automotive products as a BMP
(Horner et al, 1985).  Additional data are needed in this area in order to evaluate the effectiveness
of recycling and source controls.

Maintenance Practices
Maintenance practices are a necessary part of any municipal storm water program.  In

addition to maintenance of storm water management infrastructure and BMP maintenance, a
range of municipal maintenance activities impact the quality of storm water runoff.  As with other
non-structural control practices, data evaluating the effectiveness of maintenance practices at
reducing the impacts associated with storm water discharges are scarce.

Studies conducted during the NURP project indicated that street sweeping was generally
not an effective BMP.  This is mainly due to the fact that street sweepers remove only the coarse
particles on streets, and are not generally effective at removing the fine particles.  It is the "fines"
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that frequently contain the highest fractions of pollutants, especially metals.  In fact, the NURP
study report from Winston-Salem reported that street sweeping could actually increase the
concentrations of select pollutants by removing the surface “armoring” of coarse particles, which
during normal runoff events inhibit the removal of fine surface loads (Noel et al, 1987).  Likewise,
NURP studies conducted in Long Island, New York, Champaign, Illinois and Bellevue,
Washington found little or no benefit of street sweeping programs.  A study in Durham, New
Hampshire, which evaluated the effectiveness of pavement vacuum cleaning, indicated that this
technology was effective at removing BOD and fecal streptococci bacteria.  It was thought that
these contaminants were mainly associated with the coarser sediments, which this technology was
able to effectively remove.  Although the NURP data indicated that street sweeping was not an
effective BMP for improving water quality, the usefulness of street sweeping programs cannot be
discounted.  Improvements in sweeper technology have occurred since the NURP studies were
conducted, and today’s sweepers may be more efficient at removing fine particulates.  Regardless,
sweeping programs can remove a significant amount of dirt and debris from streets and parking
lots.  However, obtaining data linking sweeping programs to water quality improvements may be
difficult due to the variety of pollutant sources present in urban areas.

Data on other maintenance practices are likewise scarce.  Practices such as catch basin
cleaning, street pavement repair, and ditch maintenance are all necessary components of a storm
water management program.  However, data that indicate their effectiveness may be difficult to
obtain due to the lack of appropriate evaluation methodologies and the difficulty associated with
isolating water quality improvements attributable to these practices.  The ASCE bibliography
identified two NURP studies that included evaluating the effectiveness of catch basin cleaning as a
storm water BMP (Lake Hills and Surrey Downs, Bellevue, Washington).

5.5.2 Controlling Pollution Discharges

There has been a great deal of published data documenting the efficiency of BMPs in
removing pollutants from storm water.  Much of this data provides useful insights into the
performance of various types of storm water BMPs.  For the purposes of this study, efficiency has
been used to describe the ability of the management practice to remove pollutants from runoff. 
Effectiveness refers to the actual improvements in water quality, habitat or other parameters as a
result of implementing the management practice.  Most of the data contained in the literature
reports efficiency of a BMP.  Little of the available data can be used to evaluate actual
effectiveness.

Brown and Schueler (1997a) documented the pollutant removal efficiency of commonly
used and innovative urban storm water BMPs.  The number of monitoring reports of various
BMP categories included in this study are summarized in Table 5-5.
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Table 5-5.  Monitoring Studies for BMP Categories

BMP Type Number of Studies

Detention Basins 8

Retention Basins 35

Wetland Systems 36

Filtration Systems 15

Swales and Filter Strips 20

Other 4

Evaluation of the existing BMP monitoring data gives an indication of the information
gaps that exist in BMP monitoring studies that have been performed to date.  Commonly used
BMPs that are seldom monitored include infiltration trenches, infiltration basins, bioretention
practices and filter strips.  The reason for the limited number of monitoring studies for these
practices is due to the difficulty involved in collecting inflow and outflow samples to calculate
pollutant removals.  Bioretention practices and filter strips frequently accept runoff as sheet flow,
which must be concentrated in order to collect a representative sample.  Infiltration practices and
bioretention practices can discharge water through a large surface area into surrounding soil
layers, and therefore collection of a representative “outflow” sample is problematic.  There are
also a number of innovative and infrequently used BMPs that are seldom monitored.  These
include sand filters, vegetated filter strips, filters with organic media, wetland channels and swales.

In addition to a general lack of monitoring data for certain types of BMPs, there is also a
lack of performance data for all BMP types for certain parameters.  While BMP monitoring
studies  typically monitor for parameters such as total phosphorus, total lead, and total suspended
solids, there is little monitoring data available for parameters such as bacteria, dissolved metals
and hydrocarbons.  Table 5-6 summarizes the frequency with which selected parameters have
been monitored in BMP performance studies (Brown and Schueler, 1997a).
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Table 5-6.  Extent of Monitoring for Selected Pollutants in BMP Performance Studies

Parameter Percent Monitored

Total Phosphorus
Total Lead
Total Suspended Solids
Total Nitrogen
Soluble Nitrogen
Total Zinc
Soluble Phosphorus
Organic Carbon
Total Copper
Bacteria
Total Cadmium
Total Dissolved Solids
Dissolved Metals
Hydrocarbons

94
94
92
70
70
67
60
55
42
19
15
13
10
9

Review of the existing BMP monitoring data gives an indication of the pollutant removal
efficiency of various BMPs.  Several efforts have been conducted to attempt to evaluate the range
of pollutant removals that can be expected to occur in various BMP designs.  Evaluation of these
data can give an indication of the range of pollutant removals expected, however arriving at a
fixed numerical “percent removal” for each BMP type or category is a difficult task.  The main
problem associated with comparing BMP performance data is the variety of techniques that are
used to compute performance, as well as the variation in the ways that samples are collected and
in the parameters that are measured in the samples.  Performance calculations are further
complicated by the errors that result from measuring flow rates and volumes of storm water that
pass through the BMP.  A study conducted by USGS evaluated 23 flow measurement techniques
in order to determine potential differences in reported flows.  Average percent differences
between reported total storm volumes were in many cases greater than 25 percent over a range of
storms (Strecker, 1998).  With errors of this magnitude, calculation of pollutant loadings and
loadings reductions can be complicated significantly.

Efficiency of a BMP can be related to the removal of individual pollutants on both an
event basis and on a long-term basis.  Frequently, the statistical rigor with which BMP sampling
data are analyzed is poor or even nonexistent.  Most BMP performance data are reported as event
mean concentrations (EMCs).  An EMC can either be determined directly from a flow-weighted
composite sample, or calculated based on a series of discrete samples.  While an EMC may be an
appropriate method for determining the reduction in pollutant concentrations for an individual
event, an EMC may not give an indication of the long-term performance of the BMP or the
performance for runoff events of varying intensity and volume.  A more appropriate means of
determining the long-term performance of a BMP may be to do a statistical evaluation of inflow
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and outflow loadings over a range of storm event sizes and durations.  Samples must also account
for the seasonality of performance that results with certain BMP types such as ponds and
constructed wetlands.  The selection of the method used can have a significant impact on the
reported performance.  Additional work to standardize BMP monitoring protocols and to
standardize calculations for performance is needed in order to make BMP monitoring data
comparable from site to site.

BMP performance can vary considerably based on differences in the design criteria and
performance standards for which the BMP was designed.  Comparing pollutant removal efficiency
for similar BMP types with very different performance goals may result in widely disparate
efficiency estimations.  In addition to differences in performance goals, variations in watershed
parameters can cause significant differences in performance among otherwise similar BMPs.  In
most cases, parameters such as the size of the drainage area, the level of watershed
imperviousness, the duration and volume of runoff entering the BMP, and the land use of
contributing drainage areas are not easily comparable from study to study.  In addition,
differences in BMP design parameters such as the ratio of the BMP volume to the contributing
drainage area, the retention time in the BMP, the physical dimensions and the construction of the
BMP further complicate direct comparisons between BMP monitoring data.  Also, a great deal of
variability exists in the performance of each BMP due to event and seasonal variations.

Despite these shortcomings, some general ranges of expected BMP efficiency have been
compiled from the literature.  Documents that summarize BMP efficiency information include the
CWP’s National Pollutant Removal Performance Database (Brown and Schueler, 1997a), the
Terrene Institute’s report The Use of Wetlands for Controlling Stormwater Pollution (Strecker et
al, 1992), as well as a variety of articles and documents contained in the professional and scientific
literature. In addition, the ASCE National Storm Water BMP Database is expected to provide
BMP monitoring studies in a format that will facilitate evaluation and comparison of BMP
performance data.  Readers are encouraged to consult the variety of referenced information
resources for more detailed BMP performance data than is presented in this report.  Table 5-7
presents expected pollutant removal efficiencies for various BMP types (US EPA, 1993c).  The
values found in this table give an indication of the expected overall pollutant removal efficiency
for a properly sited, designed, sized, constructed and maintained BMP.  The sections that follow
Table 5-7 summarize the actual performance data contained in the literature on pollutant removal
efficiencies for selected BMP types.
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Table 5-7.  Structural BMP Expected Pollutant Removal Efficiency

BMP Type
Typical Pollutant Removal (percent)

Suspended Solids Nitrogen Phosphorus Pathogens Metals

Dry Detention Basins 30 - 65 15 - 45 15 - 45 < 30 15 - 45

Retention Basins 50 - 80 30 - 65 30 - 65 < 30 50 - 80

Constructed 
Wetlands

50 - 80 < 30 15 - 45 < 30 50 - 80

Infiltration
Basins

50 - 80 50 - 80 50 - 80 65 - 100 50 - 80

Infiltration Trenches/
Dry Wells

50 - 80 50 - 80 15 - 45 65 - 100 50 - 80

Porous Pavement 65 - 100 65 - 100 30 - 65 65 - 100 65 - 100

Grassed Swales 30 - 65 15 - 45 15 - 45 < 30 15 - 45

Vegetated Filter
Strips

50 - 80 50 - 80 50 - 80 < 30 30 - 65

Surface Sand Filters 50 - 80 < 30 50 - 80 < 30 50 - 80

Other Media Filters 65 - 100 15 - 45 < 30 < 30 50 - 80

Source: Adapted from US EPA, 1993c.

Infiltration Systems
Infiltration systems can be considered 100 percent effective at removing pollutants in the

fraction of water that is infiltrated, since the pollutants found in this volume are not discharged
directly to surface waters.  Quantifying the removal efficiency of infiltration systems, therefore,
can perhaps best be determined by calculating the percent of the average annual runoff volume
that is infiltrated, and assuming 100 percent removal of the pollutants found in that runoff volume. 
Since collecting samples of runoff once it has been infiltrated can be very difficult, little field data
exist on the efficiency of infiltration for treatment of storm water.  Since infiltrated water does not
leave the BMP as a discrete flow, there is no representative way of collecting a true outflow
sample.  Infiltration systems can be monitored by installing a series of wells around the perimeter
of the BMP for collecting samples.  However, this can add significant costs to any monitoring
effort.  Table 5-8 summarizes the available field data on the efficiency of infiltration practices in
treating storm water.  Reported removal efficiencies are based on the results of three studies that
evaluated the performance of infiltration trenches and two studies that evaluated the efficiency of
porous pavement systems.
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Table 5-8.  Pollutant Removal Efficiency of Infiltration Practices

Parameter
Median or Average
Removal Efficiency

(percent)

Number of
Observations

Total Phosphorus 65 5

Ammonia-Nitrogen 83 3

Nitrate 82 3

Total Nitrogen 83 2

Suspended Solids 89 2

Organic Carbon 82 1

Lead 98 1

Zinc 99 1

Source: Brown and Schueler, 1997a

Conceptually, infiltration should provide significant pollutant removal for a wide variety of
storm water pollutants.  As water moves through the underlying soil layers, suspended
particulates and associated pollutants should be filtered out.  In addition, pollutants can be
adsorbed by soil particles and microorganisms in the soil can degrade organic pollutants.  There is
little data available, however, regarding the potential mobility of metals and hydrocarbons that
enter groundwater due to infiltration of storm water.  This may be a particular problem in areas
with extremely high soil permeabilities (such as coastal areas), where pollutants can rapidly enter
underlying aquifers with insufficient contact time for breakdown or adsorption of contaminants.
Consequently, additional data gathering to target the behavior of these pollutants is warranted.

The success of infiltration systems has been mixed.  In same areas, infiltration has been
applied successfully, while in others infiltration systems have clogged in a very short time.  Many
failures can be attributed to contractor inexperience, to compaction of soil by construction
equipment and to excess sediment loading during construction activities, and to improper design
and siting.  In order to apply infiltration successfully, the following guidelines should be applied:

• Permeability of soils must be verified.  A percolation rate of 0.5 inches per hour or
more, and an soil layer of 4 feet or more is essential (Cahill, 1994).

• Construction site runoff must be kept from entering the recharge bed, and the
infiltration system should not be placed into service until all disturbed land that drains
to the system has been stabilized by vegetation.  Strict erosion and sediment controls
during any construction or re-landscaping is a must to prevent clogging of the system.
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• A sedimentation basin or chamber placed before the infiltration system to remove a
portion of the sediment can help to extend the life of the infiltration system.

• Use of filter fabric between the recharge bed and soil interface (in porous pavement
and infiltration trench systems) can prevent the migration of soil into the recharge bed.

• Construction traffic should be directed away from the infiltration bed before and during
construction to prevent compaction of underlying soil layers and loss of infiltrative
capacity.

• Porous pavement systems should be clearly marked to prevent use by heavy vehicles
and resurfacing with non-porous pavement.

• A basin drain should be provided so that the basin can be drained and maintenance
performed if the basin becomes clogged.

Readers are encouraged to consult the ASCE/WEF manual of practice (WEF and ASCE,
1992) for additional guidelines on using infiltration systems.

Retention Basins (wet ponds)
Retention basins can be very effective systems for removing pollutants from storm water. 

Retention basins provide quiescent conditions with long retention times that allow a large fraction
of suspended solids and associated pollutants such as metals, nutrients and organics to be
removed by sedimentation.  In addition, degradation of organic compounds by microorganisms
and uptake of nutrients by aquatic vegetation can provide additional water quality benefits. 
Retention basins have been one of the most widely-monitored storm water BMP types, mainly
due to their prevalence and relative ease of monitoring in comparison to other BMP types. In arid
regions, artificial or decorative lakes can function as retention basins.  However, as with all other
BMP types, the available monitoring data are not always comparable from study to study due to
variations in procedures, protocols and methods.  Although the mechanisms taking place in
retention basins are fairly well known, additional data are needed in order to determine what the
important design parameters are and to determine what event, seasonal and long-term
performance variances exist.  Table 5-9 summarizes the pollutant removal efficiency of retention
basins systems.  Reported removal efficiencies are based on data contained in 35 studies
evaluating retention basins.
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Table 5-9.  Pollutant Removal Efficiency of Retention Basins

Parameter
Median or Average
Removal Efficiency

(percent)

Range of Removals
(percent) Number of

Observations
Low High

Soluble Phosphorus 34 -12 90 20

Total Phosphorus 46 0 91 44

Ammonia-Nitrogen 23 -107 83 14

Nitrate 23 -85 97 27

Organic Nitrogen 23 2 34 6

Total Nitrogen 30 -12 85 24

Suspended Solids 70 -33 99 43

Bacteria 74 -6 99 10

Organic Carbon 35 -30 90 29

Cadmium 47 -25 54 5

Chromium 49 25 62 5

Copper 55 10 90 18

Lead 67 -97 95 34

Zinc 51 -38 96 32

Source: Brown and Schueler, 1997a

The wide range of variability in reported removal efficiencies of retention systems is due to
a number of factors.  Watershed variables such as the area draining to the pond, the percent
imperviousness and land use of the watershed, the design features of the basin such as surface
area and depth of permanent pool, and hydraulic and hydrologic parameters such as rainfall
intensity, rainfall volume, length of antecedent dry periods, time of concentration and peak inflow
rate can have a large impact on the efficiency of a particular retention system.  Studies that
contain data on the efficiency of retention systems sometimes report only pollutant removal
statistics, but fail to report the relationship to the hydraulics of the system.  A thorough evaluation
of the hydraulics of the system is needed in order to properly evaluate the efficiency of ponds. 
This evaluation should also include a measure of the expected suspended solids settling
characteristics of the pond influent through a settling velocity column test or particle size
distribution analysis, which can shed light on the observed efficiency of the pond in removing
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sediments and associated pollutants.  Greb and Bannerman (1997) reported that the influent
particle size distribution plays a significant role in the overall solids removal efficiency.  Perhaps
the greatest parameter influencing pond efficiency is retention time.  Studies indicate that
residence times on the order of 14 days may be necessary to allow for sufficient removal of
sediment and associated pollutants and to meet receiving water standards (Rushton and Dye,
1993).  In fact, Florida requires that the permanent pool volume of ponds treating runoff from
new land use activities must provide a minimum residence time of 14 days.

While retention systems can be very effective at removing pollutants from storm water,
there are some potential problems associated with these systems.  During periods of intense
runoff, the retention time in the pond can decrease, resulting in decreased efficiency.  In addition,
previously removed sediments can be re-suspended, resulting in a net export of pollutants from
the pond.  This is one of the reasons that negative removals are frequently reported for pond
systems for parameters such as suspended solids and associated contaminants such as nutrients
and metals.  Also, changes in water chemistry such as increased or decreased pH, alkalinity and
hardness can occur in the pond, which can effect the solubility of metals that are present in pond
sediments and the behavior of various nutrient species.  This can also affect the chemistry of the
receiving waters, since the aquatic toxicity of certain metal species is dependant on hardness.
There is also evidence that anaerobic bottom sediments promote more soluble forms of
phosphorus and some metals, which can increase their release to the water column (Rushton and
Dye, 1993).

Perhaps the greatest problem is the increased temperature of discharges that occur from
storm water retention systems.  Retention ponds can have a significant surface area, and during
summer months elevation of the temperature of water in the pond can occur.  When this warm
water is displaced during the next runoff event, the elevated temperature can cause detrimental
impacts to the receiving waters, including loss of sensitive species and downstream shift of trophic
status (Galli, 1988).  Ponds can also fail to function properly in the winter time when the surface
of the pond freezes.  Water entering the pond can flow over the ice surface directly to the outlet
structure.  This short circuiting can limit the retention time of storm water entering the ponds and
reduce the sedimentation efficiency.  Outlet structures are also prone to freezing in the winter
time, which can cause serious flooding problems.  In order to prevent cold-weather problems with
wet ponds, several design features can be incorporated in ponds that are used in cold climates. 
Readers are encouraged to consult the Stormwater BMP Design Supplement for Cold Climates
published by CWP (Caraco and Claytor, 1997) for additional information regarding BMP designs
for cold climates.

Retention systems also present a potential hazard to nearby residents and children, can
often become populated with large number of waterfowl, and can be breeding grounds for
mosquitoes and odor producers if not designed and maintained properly.  Large ponds also can
present a danger of downstream flooding and risk of catastrophic loss of life and property in the
event of an embankment or outlet structure failure.  Several pond failures have occurred that are
attributable to piping around outlet structures and eventual failure of embankments due to poor
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installation.  Careful adherence to design and construction standards is necessary and inspections
during construction should be conducted to ensure that ponds are installed correctly.

In addition to relating performance to measures of pollutant reduction across the BMP,
evaluations that measure effluent from BMPs and compares these values to receiving water
criteria can provide useful data.  One such study was conducted in Florida, and it was determined
that effluent from 22 wet detention facilities was in most cases in compliance with class III Florida
state water quality standards.  The ponds evaluated in this study were permitted by Florida and
met the required state design criteria.  Parameters analyzed in samples included eight metal
species, six nutrient species, turbidity, TSS, temperature, dissolved oxygen, pH and conductivity.
The constituents that were in compliance 100 percent of the time included un-ionized ammonia,
iron, manganese (class II standard) and nickel.  All other analyzed parameters, with the exception
of dissolved oxygen, were in compliance greater than 65 percent of the time, with most in
compliance greater than 79 percent of the time.  Dissolved oxygen was in noncompliance 64
percent of the time (Carr and Kehoe, 1997).  The results of this study indicate that evaluation of
constituents in BMP effluent and comparison with water quality standards may be an effective
measure of BMP effectiveness.  In many cases, data of this nature may be more useful than data
that indicates percent removal of a targeted group of constituents across the BMP.  It is also
important to note that the Florida study found that concentrations of constituents (with the
exception of dissolved oxygen) in samples collected at these systems did not vary significantly
between samples collected immediately before the outflow weir and after the outflow weir. 
Therefore, sampling before the weir, where more convenient, does not significantly alter sample
results. This may be useful where the BMP discharges through an outflow structure where
samples are not easily collected (such as in a manhole or other confined space).

In addition to treating runoff, retention systems can be adapted for storm water reuse. 
Florida is actively seeking reuse of storm water runoff for reuse as irrigation water.  Reuse of
storm water reduces the volume of water and the amount of pollutants discharged to receiving
streams.  In addition, reuse of storm water as irrigation water can help to recharge aquifers and
restore pre-development hydrologic conditions.  Also, significant financial incentives exist for
reuse as irrigation in areas where water rates are high.  However, the health risks of storm water
reuse have not been thoroughly investigated.  Additional research in this area is warranted to
determine if a risk of exposure to potentially harmful microorganisms or other health risks exist. 
Livingston et al (1998) presented a discussion of storm water reuse opportunities and discussed
design considerations for sizing ponds for reuse.  Readers are encouraged to consult this reference
for additional information on storm water reuse.

There are a number of design features that can be included in retention system designs to
increase their effectiveness, reduce maintenance burdens and reduce impacts to receiving waters. 
These include:

• A broad, flat aquatic bench around the perimeter of the pond planted with emergent
wetland vegetation;
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• A permanent pool volume that provides a long residence time to promote maximum
removal of suspended solids;

• An irregular pool shape that increases sinuosity of flow paths;
• A sediment forebay for removal of coarse sediments and ease of maintenance;
• A submerged reversed-slope pipe or other non-clogging low-flow orifice;
• Concrete, rather than corrugated metal risers and outlet structures;
• Preservation of riparian cover along drainage channels to limit temperature increases;
• Maintenance access to forebays and inlet and outlet structures for removal of sediments

and repairs.

Prince William Parkway Regional Wet Pond
In 1998 EPA conducted sampling activities at a retention system in Prince William

County, Virginia.  The Prince William Parkway Wet Pond is a regional wet pond located adjacent
to a major county road in Dale City.  The pond has a surface area of 4 acres, and has a total
volume of approximately 25 acre-feet at the permanent pool level.  The pond is approximately
1,000 feet in length, 260 feet wide at its widest point, and was constructed by placing an earthen
dam in what appears to previously have been a natural drainage channel.  The discharge is to Cow
Branch, a tributary of Neabsco Creek.  The contributing drainage area to the pond is
approximately 310 acres.  The land use of the watershed is approximately 20 percent commercial,
30 percent forested, 40 percent open land, 5 percent residential (mostly lots less than 1 acre) and
5 percent from other sources.  The pond is designed to control up to the 100-year storm event for
the fully developed watershed conditions.  There are a total of 5 discrete inflow points to the wet
pond.  Three of these points were natural drainage channels (identified as P1, P2 and P3), while
the 4th and 5th points were concrete channels.  Points P1, P2 and P3, which represent a majority
of the contributing drainage area, were monitored during the course of the study period. The
contributing drainage area and percent imperviousness of these sub-basins are:

Sub-Basin Area (acres) Imperviousness (%)

P1 84 41

P2 122 17

P3 107 17

The other two inflow points, which conveyed runoff from a small segment of Prince William
Parkway, were not monitored and their contributions of both storm flow and pollutant loadings
were considered negligible due to the small drainage area in comparison to the overall watershed
area.  The outflow of the pond occurs through a pair of 8 by 8-foot concrete box culverts.  A
concrete V-notch weir is installed at the outflow of the pond.  See Figure 5-14.
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Figure 5-14.  Prince William Parkway Regional Wet Pond

During May through October 1998, rainfall and hydrologic data were collected for 14
storm events and water quality samples were collected during 10 storm events at the pond.  In
addition, samples of atmospheric deposition (dryfall) and precipitation (wetfall) were collected for
a number of storms.  The following tables summarize a portion of the analytical data collected
during the study period and the corresponding flow volume at each of the sampling points. 
Wetfall volumes were determined by multiplying the total storm rainfall depth by the surface area
of the pond.  A detailed presentation of the sampling results and an analysis of the sampling data
will be included in a supplement to this report.
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Table 5-10.  Summary of Prince William Parkway Regional Wet Pond Sampling Data

Sample Location '
Sample Dates and Analytes

P1 P1
(dissolved)

P2 P2
(dissolved)

P3 P3
(dissolved)

P4 P4
(dissolved)

Wetfall Dryfall

6/01/98
Total Kjeldahl Nitrogen (mg/l as N) --- --- --- 0.95 --- --- --- 1.1 0.67 ND (0.1)
Ammonia (mg/l as N) --- --- 0.97 0.39 --- --- 0.39 0.37 0.61 ND (0.1)
Nitrate/Nitrite (mg/l as N) --- --- 0.45 0.52 --- --- 0.13 0.18 0.18 ND (0.01)
Biochemical Oxygen Demand (mg/l) --- --- 4 7 --- --- 4 3 --- ---
Chemical Oxygen Demand (mg/l) --- --- ND (20) ND (10) --- --- ND (10) ND (10) --- ---
Total Organic Carbon (mg/l) --- --- 7 9.1 --- --- 5.4 6.5 2.2 ND (1)
Phosphorus (mg/l) --- --- 0.02 ND (0.01) --- --- 0.02 0.03 ND (0.01) ND (0.01)
Total Orthophosphate (mg/l) --- --- ND (0.01) --- --- --- ND (0.01) --- --- ND (0.01)
Total Suspended Solids (mg/l) --- --- 266 --- --- --- 48 --- --- ---
Total Dissolved Solids (mg/l) --- --- 46 --- --- --- 65 --- --- ---
Volatile Suspended Solids (mg/l) --- --- 26 --- --- --- 14 --- --- ---
Chloride (mg/l) --- --- 4 --- --- --- 13 --- --- ---
Alkalinity (mg/L) --- --- 5 --- --- --- 26 --- --- ---
Hardness (mg/l as CaCO3) --- --- 35 --- --- --- 35 --- --- ---
Runoff Volume (gallons) 201,800 619,700 152,500 1,071,000 61,000

6/11/98
Total Kjeldahl Nitrogen (mg/l as N) --- --- 5.6 1.12 --- --- 9.52 9.52 2.24 8.96
Ammonia (mg/l as N) --- --- ND (1) ND (1) --- --- ND (1) ND (1) ND (1) ND (1)
Nitrate/Nitrite (mg/l as N) --- --- 0.53 0.59 --- --- 0.13 0.16 0.18 0.42
Biochemical Oxygen Demand (mg/l) --- --- --- 3.65 --- --- 6.9 2.8 --- ---
Chemical Oxygen Demand (mg/l) --- --- 45.6 26 --- --- 27.6 27.2 --- ---
Total Organic Carbon (mg/l) --- --- 9.35 7.91 --- --- 9.35 6.47 3.58 3.58
Phosphorus (mg/l) --- --- 0.25 0.051 --- --- 0.25 0.017 0.044 0.038
Total Orthophosphate (mg/l) --- --- 0.094 --- --- --- 0.062 --- ND (0.01) ---
Total Suspended Solids (mg/l) --- --- 14 --- --- --- 8 --- --- ---
Total Dissolved Solids (mg/l) --- --- 49 --- --- --- 62 --- --- ---
Volatile Suspended Solids (mg/l) --- --- 3 --- --- --- 3 --- --- ---
Alkalinity (mg/L) --- --- 13.2 --- --- --- 24 --- --- ---
Hardness (mg/l as CaCO3) --- --- 18 --- --- --- 26 --- --- ---
Runoff Volume (gallons) 244,500 849,400 242,200 1,434,000 81,500

0010816



5 - 63

Sample Location '
Sample Dates and Analytes

P1 P1
(dissolved)

P2 P2
(dissolved)

P3 P3
(dissolved)

P4 P4
(dissolved)

Wetfall Dryfall

6/12/98
Total Kjeldahl Nitrogen (mg/l as N) 8.96 11.8 8.96 2.8 --- --- 1.68 8.4 5.04 ---
Ammonia (mg/l as N) 1.12 ND (1) ND (1) ND (1) --- --- ND (1) ND (1) 1.12 ---
Nitrate/Nitrite (mg/l as N) 1 0.88 0.57 0.61 --- --- 0.15 0.12 0.66 ---
Biochemical Oxygen Demand (mg/l) 4.3 2.5 2 --- --- 3.7 40.8 --- ---
Chemical Oxygen Demand (mg/l) 36.4 47.2 106 14 --- --- 27.2 20.4 --- ---
Total Organic Carbon (mg/l) 5.83 10.2 5.83 5.83 --- --- 10.2 10.2 4.37 ---
Phosphorus (mg/l) 0.1 0.049 0.82 0.08 --- --- 0.18 0.04 0.046 ---
Total Orthophosphate (mg/l) 0.038 --- 0.099 --- --- --- 0.099 --- --- ---
Total Suspended Solids (mg/l) 18 --- 53 --- --- --- 9 --- --- ---
Total Dissolved Solids (mg/l) 90 --- 37 --- --- --- 65 --- --- ---
Volatile Suspended Solids (mg/l) 6 --- 6 --- --- --- 6 --- --- ---
Alkalinity (mg/L) 13.9 --- 9.7 --- --- --- 24 --- --- ---
Hardness (mg/l as CaCO3) 28 --- 20 --- --- --- 28 --- --- ---

Runoff Volume (gallons) 162,400 237,600 191,700 631,000 36,000

6/13/98
Total Kjeldahl Nitrogen (mg/l as N) --- --- ND (1) 7.84 --- --- 1.68 17.4 --- ---
Ammonia (mg/l as N) --- --- ND (1) 1.12 --- --- ND (1) ND (1) --- ---
Nitrate/Nitrite (mg/l as N) --- --- 0.2 0.25 --- --- 0.28 0.29 --- ---
Biochemical Oxygen Demand (mg/l) --- --- 5.9 2.5 --- --- 3.9 ND (2) --- ---
Chemical Oxygen Demand (mg/l) --- --- 32.8 25.2 --- --- 22.8 20.8 --- ---
Total Organic Carbon (mg/l) --- --- 4.37 4.37 --- --- 5.83 5.83 --- ---
Phosphorus (mg/l) --- --- 0.35 --- --- --- 0.091 0.17 --- ---
Total Orthophosphate (mg/l) --- --- 0.097 --- --- --- ND (0.1) --- --- ---
Total Suspended Solids (mg/l) --- --- 31 --- --- --- 8 --- --- ---
Total Dissolved Solids (mg/l) --- --- 245 --- --- --- 54 --- --- ---
Volatile Suspended Solids (mg/l) --- --- 6 --- --- --- 4 --- --- ---
Alkalinity (mg/L) --- --- 5.2 --- --- --- 22 --- --- ---
Hardness (mg/l as CaCO3) --- --- 10 --- --- 24 --- --- ---

Runoff Volume (gallons) 166,700 411,600 136,000 765,000 43,500
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Sample Location '
Sample Dates and Analytes

P1 P1
(dissolved)

P2 P2
(dissolved)

P3 P3
(dissolved)

P4 P4
(dissolved)

Wetfall Dryfall

6/15/98
Total Kjeldahl Nitrogen (mg/l as N) 3.92 2.24 8.4 13.4 --- --- 21.3 5.6 --- ---
Ammonia (mg/l as N) --- 2.8 1.12 9.52 --- --- 16.8 6.16 --- ---
Nitrate/Nitrite (mg/l as N) 0.23 0.21 0.2 0.35 --- --- 0.29 0.31 --- ---
Biochemical Oxygen Demand (mg/l) 4.25 3.8 4.05 2.7 --- --- 1.8 4 --- ---
Chemical Oxygen Demand (mg/l) 18.4 24 22 66.4 --- --- 21.6 17.2 --- ---
Total Organic Carbon (mg/l) 7.11 19 4.47 9.75 --- --- 5.79 20.3 --- ---
Phosphorus (mg/l) 0.072 --- 0.2 --- --- --- 0.069 --- --- ---
Total Orthophosphate (mg/l) 0.017 --- ND (0.01) --- --- --- ND (0.01) --- --- ---
Total Suspended Solids (mg/l) ND (4) --- 21 --- --- --- ND (4) --- --- ---
Total Dissolved Solids (mg/l) 61 --- 58 --- --- --- 19 --- --- ---
Volatile Suspended Solids (mg/l) ND (4) --- 5 --- --- --- ND (4) --- --- ---
Alkalinity (mg/L) 10 --- 4.2 --- --- --- ND (20) --- --- ---
Hardness (mg/l as CaCO3) 18 --- 10 --- --- --- 24 --- ---

Runoff Volume (gallons) 841,600 1,260,900 719,600 3,097,500 176,000

6/17/98
Total Kjeldahl Nitrogen (mg/l as N) 1.05 1.06 --- --- 0.55 --- 0.75 0.97 --- ---
Ammonia (mg/l as N) 0.32 0.26 --- --- ND (0.1) --- ND (0.1) ND (0.1) --- ---
Nitrate/Nitrite (mg/l as N) 0.33 0.33 --- --- 0.12 --- 0.19 0.2 --- ---
Biochemical Oxygen Demand (mg/l) 4 4 --- --- --- --- 6 4 --- ---
Chemical Oxygen Demand (mg/l) ND (10) ND (10) --- --- ND (10) --- ND (10) 26 --- ---
Total Organic Carbon (mg/l) 8.8 9 --- --- 7.5 --- 8 7.9 --- ---
Phosphorus (mg/l) 0.12 --- --- --- 0.11 --- 0.13 --- --- ---
Total Orthophosphate (mg/l) ND (0.01) --- --- --- ND (0.01) --- ND (0.01) --- --- ---
Total Suspended Solids (mg/l) ND (4) --- --- --- 19 --- 8 --- --- ---
Total Dissolved Solids (mg/l) 142 --- --- --- 121 --- 79 --- --- ---
Volatile Suspended Solids (mg/l) ND (4) --- --- --- ND (4) --- ND (4) --- --- ---
Alkalinity (mg/L) 26 --- --- --- 13 --- 10 --- --- ---
Hardness (mg/l as CaCO3) 24 --- --- --- --- --- 12 --- --- ---

Runoff Volume (gallons) 129,400 215,200 162,500 554,500 31,500
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Sample Location '
Sample Dates and Analytes

P1 P1
(dissolved)

P2 P2
(dissolved)

P3 P3
(dissolved)

P4 P4
(dissolved)

Wetfall Dryfall

6/23/98
Total Kjeldahl Nitrogen (mg/l as N) 0.22 --- 1.44 6.1 1.15 0.3 0.76 0.51 --- ---
Ammonia (mg/l as N) 0.12 --- 0.2 0.5 0.14 0.13 0.31 ND (0.1) --- ---
Nitrate/Nitrite (mg/l as N) 0.23 --- 0.4 0.42 0.15 0.14 0.21 0.17 --- ---
Biochemical Oxygen Demand (mg/l) ND (2) --- ND (2) 6 ND (2) 23 ND (2) 52 --- ---
Chemical Oxygen Demand (mg/l) ND (10) --- 31 15 34 ND (10) ND (10) ND (10) --- ---
Total Organic Carbon (mg/l) 3.1 --- 4.4 7.7 4.7 7.4 3.2 3.8 --- ---
Phosphorus (mg/l) 0.06 --- 0.02 --- ND (0.01) --- 0.04 --- --- ---
Total Orthophosphate (mg/l) 0.03 --- ND (0.01) --- ND (0.01) --- ND (0.01) --- --- ---
Total Suspended Solids (mg/l) 19 --- 33 --- 29 --- 10 --- --- ---
Total Dissolved Solids (mg/l) 47 --- 79 --- 64 --- 69 --- --- ---
Volatile Suspended Solids (mg/l) 9 --- 16 --- 13 --- 11 --- --- ---
Alkalinity (mg/L) 6 --- 13 --- 7 --- 14 --- --- ---
Hardness (mg/l as CaCO3) 8 --- 20 --- 10 --- 19 --- --- ---

Runoff Volume (gallons) 1,207,300 1,064,200 756,800 3,499,000 199,000

6/24/98
Total Kjeldahl Nitrogen (mg/l as N) 0.73 --- 0.71 --- 0.7 --- 0.53 --- --- ---
Ammonia (mg/l as N) 0.22 --- 0.22 --- 0.16 --- 0.55 --- --- ---
Nitrate/Nitrite (mg/l as N) 0.4 --- 0.61 --- 0.27 --- 0.32 --- --- ---
Biochemical Oxygen Demand (mg/l) 3 --- 4 --- 3 --- 2 --- --- ---
Chemical Oxygen Demand (mg/l) ND (10) --- ND (10) --- 14 --- ND (10) --- --- ---
Total Organic Carbon (mg/l) 3.8 --- 4 --- 5.6 --- 3.1 --- --- ---
Phosphorus (mg/l) 0.05 --- 0.1 --- 0.05 --- 0.12 --- --- ---
Total Orthophosphate (mg/l) ND (0.01) --- ND (0.01) --- ND (0.01) --- ND (0.01) --- --- ---
Total Suspended Solids (mg/l) ND (4) --- 57 --- 54 --- 8 --- --- ---
Total Dissolved Solids (mg/l) 45 --- 48 --- 69 --- 51 --- --- ---
Volatile Suspended Solids (mg/l) 4 --- 5 --- 6 --- 3 --- --- ---
Alkalinity (mg/L) 6 --- 6 --- 12 --- 8 --- --- ---
Hardness (mg/l as CaCO3) 8 --- 11 --- 17 --- 15 --- --- ---

Runoff Volume (gallons) 293,200 682,400 290,400 1,415,000 80,000
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Sample Location ''
Sample Dates and Analytes

P1 P1
(dissolved)

P2 P2
(dissolved)

P3 P3
(dissolved)

P4 P4
(dissolved)

Wetfall Dryfall

7/31/98
Total Kjeldahl Nitrogen 
(mg/l as N)

1.3 1 2.7 --- --- --- 1.2 --- --- ---

Ammonia (mg/l as N) 1 1.1 0.74 --- --- --- 0.96 --- 1.5 ---
Nitrate/Nitrite (mg/l as N) 1.51 1.51 1.81 --- --- --- 0.13 --- --- ---
Biochemical Oxygen Demand (mg/l) 6 26 27 6 --- --- 5 --- --- ---
Chemical Oxygen Demand (mg/l) 16 ND (10) 106 --- --- --- ND (10) --- --- ---
Total Organic Carbon (mg/l) 11 11 20 --- --- --- 8.1 --- --- ---
Phosphorus (mg/l) 0.05 --- 0.36 --- --- --- 0.09 --- --- ---
Total Orthophosphate (mg/l) 0.03 --- ND (0.1) --- --- --- ND (0.01) --- ND (0.01) ---
Total Suspended Solids (mg/l) 9 --- 51 --- --- --- 11 --- --- ---
Total Dissolved Solids (mg/l) 92 --- 115 --- --- --- 90 --- --- ---
Volatile Suspended Solids (mg/l) 9 --- 16 --- --- --- 7 --- --- ---
Alkalinity (mg/L) 17 --- 15 --- --- --- 25 --- --- ---
Hardness (mg/l as CaCO3 40 --- 52 --- --- --- 36 --- --- ---

Runoff Volume (gallons) 79,400 436,900 32,000 593,000 33,500
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Constructed Wetland Systems
Constructed wetlands can be effective BMPs for removing pollutants from urban storm

water.  The  main mechanism of pollutant removal in wetland systems is sedimentation (Strecker
et al, 1992).  Other pollutant removal mechanisms include filtration by aquatic vegetation and by
underlying soil and gravel in systems where subsurface flow is present, biological conversion of
organic compounds by microorganisms, uptake of nutrients by aquatic plants and algae, uptake of
metals by plant tissue, adsorption of metals by clay soils, and volatilization of hydrocarbons and
volatile organics.  While the literature contains hundreds of references to constructed wetlands
systems, very few quantitative studies have been conducted with sufficient rigor to provide good
estimates of performance.  Strecker’s evaluation of the literature on wetland treatment systems
identified only 17 reports that discussed the results of research on a functioning wetland system
(of 140 reviewed reports).  This indicates that there is a general lack of thorough, scientifically-
defensible evaluations on the performance of wetland treatment systems.  As a result, there is a
wide range of variability in reported efficiency data.  Table 5-11 summarizes the pollutant removal
efficiency of constructed wetland systems based on Strecker’s evaluation of published studies.
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Table 5-11.  Pollutant Removal Efficiency of Constructed Wetland Systems

Parameter
Median Removal

Efficiency
(percent)

Range of
Removals
(percent)

Number of
Observations

Low High

Soluble Phosphorus 23 -30 78 12

Ortho-Phosphate 28 -109 93 7

Total Phosphorus 46 -120 97 37

Ammonia-Nitrogen 33 -86 62 15

Nitrate 46 4 95 18

Organic Nitrogen 7 -36 39 7

Total Nitrogen 24 -20 83 11

Suspended Solids 76 -300 98 26

Bacteria 78 55 97 3

Organic Carbon 28 -31 93 15

Cadmium 69 -80 80 6

Chromium 73 38 98 3

Copper 39 2 84 10

Lead 63 23 94 17

Zinc 54 -74 90 16

Sources: Strecker at al (1992); Organic Carbon, Bacteria and Metals from Brown and
Schueler, 1997a

Evaluation of wetland performance is problematic because the basic mechanisms taking
place in wetland systems are not well understood.  Wetlands are complex ecosystems, and
variations in design and watershed factors can have a significant impact on performance.  As a
result, data collected from various sites are not always comparable.

Due to the limited amount of comparable data that is available on the performance of
storm water wetland systems, it is difficult to arrive at any meaningful relationships indicating the
important factors in wetland system design.  Strecker indicated that perhaps the greatest factor
influencing performance of constructed wetlands is the hydrology of the watershed and the inflow
hydraulics.  Other factors having a major influence on performance are wetland size and volume,
the design of the inlet and outlet structures, flow patterns through the system, vegetational
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community structure, seasonal productivity and decay of wetland plants, and changes in
evapotranspiration rates.  In addition, the presence of subsurface flows can complicate wetland
performance evaluations.

Strecker recommends that an important evaluation step in determining wetland
performance is to compare runoff volumes with storage volumes and contact surface area of the
wetland.  However, he was unable to conduct this evaluation due to the lack of consistent
reporting of rainfall statistics, watershed imperviousness, land uses, flow volumes, capacity and
surface areas for contact.  In order to ensure the comparability of future data reporting for
wetland systems, it is recommended that a standardized set of monitoring protocols be adopted
for all future monitoring efforts.

An important factor in the variation of reported efficiency is the wide range of designs that
are used in constructed wetland systems.  A few design variations include:

• ponds with an emergent wetland area on the pond perimeter;
• shallow wetlands with subsurface flow;
• wetland channels;
• pond-wetland systems;
• extended detention wetlands.

Although the design of a particular systems is dependent upon a number of site-specific
variables, there are some important design factors that should be incorporated in wetland system
designs including:

• a pre-settling chamber for removal of heavy sediments and to limit disturbance of the
wetland to remove accumulated sediments;

• adjustable level control at the outlet by means of an adjustable weir or orifice;
• design the flow path to limit short circuiting and dead space and to maximize detention

time;
• a broad, densely planted aquatic bench;
• selection of planting species to produce a dense stand of vegetation for filtration and

nutrient uptake;
• periodic harvesting of excess vegetation to prevent nutrient release and to remove

undesirable species.

Crestwood Marsh Constructed Wetland
In 1998 EPA conducted sampling activities at a constructed wetland in Manassas,

Virginia.  The Crestwood Marsh is located in a residential area and was originally constructed as a
dry detention basin, but conditions at the site were such that a wetland system formed on its own. 
The outlet structure was modified in 1995 to provide an extended detention time of 24 hours
within the wetland.  As a result of this modification, the system has developed into a shallow
emergent marsh and contains a variety of wetland species. The wetland has a surface area of
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8,830 ft2.  The water quality detention volume of the wetland is 2,524 ft3, and the flood control
volume above the water quality volume is 3,523 ft3.  The area draining to the wetland is a 7-acre
townhouse community, with the land area consisting of approximately 60 percent townhouses, 30
percent forested and 10 percent open space.  The drainage area is estimated to be approximately
40 percent impervious.  The constructed wetland is located at the headwaters of a small unnamed
stream that drains to Bull Run, within the Occoquan River Watershed.

Flow enters the wetland at the eastern corner through an 18-inch concrete pipe situated
flush with the bottom grade (point C1).  From this point, water gradually spreads throughout the
wetland and drains to the northern corner of the pond and is discharged through a 6-inch PVC
outlet pipe (point C3).  There is an additional inlet point located at the southwest corner of the
wetland, which consists of overland flow from an adjacent area of forested parkland.  EPA
concentrated the flow at this point in order to allow estimation of flow rates and volumes, and to
allow for collection of water quality samples (point C2).  See Figure 5-15.

0010824



5 - 71

Figure 5-15.  Crestwood Marsh Constructed Wetland

During the spring and summer of 1998, storm event sampling was conducted during nine
events.  Sampling consisted of collecting flow-weighted composite samples as well as recording
rainfall depth, and runoff flow rates and volumes into and out of the wetland.  In addition to water
quality monitoring, atmospheric deposition and wetfall deposition samples were collected during
the study period.  The water quality sampling data collected during the study period are
summarized in the tables below.  Additional data, as well as a detailed description of the sampling
program, wetland design, and an evaluation of the performance of the wetland will be included in
a supplement to this report.
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Table 5-12.  Summary of Crestwood Marsh Constructed Wetland Sampling Data

Sample Date '
Analytes Location ''

06/01/98 06/11/98 06/12/98
C1 C2 C3 C1 C2 C3 C1 C2 C3

Runoff Volume (gal) 7,625 No Flow 1,376 9,439 No Flow 3,237 11,621 No Flow 3,903
Total Suspended Solids (mg/l) 41 -- -- 18 -- -- 70 -- 4
Chemical Oxygen Demand (mg/l) 75 -- -- 28.4 -- -- 37.2 -- --
Total Organic Carbon (mg/l) 13 -- -- 5.02 -- -- 5.83 -- --
Total Kjeldahl Nitrogen (mg/l as N) 2 -- -- 12.3 -- -- 5.04 -- --
Total Inorganic Nitrogen (mg/l as N) 0.67 -- -- 0.33 -- -- 0.47 -- --
Ammonia (mg/l as N) 0.75 -- -- <1 -- -- 1.12 -- --
Total Phosphorus (mg/l) 0.12 -- -- 0.084 -- -- 0.22 -- --
Ortho-Phosphate (mg/l) <0.01 -- -- 0.032 -- -- 0.18 -- 0.021
Alkalinity (mg/l as CaCO3) 31 -- -- 6.8 -- -- 4.8 -- 4.3
Hardness  (mg/l as CaCO3) -- -- -- -- -- -- 14 -- --
Lead -- -- -- -- -- -- 6.9 -- --
Copper -- -- -- -- -- -- 10.1 -- --
Zinc -- -- -- -- -- -- 64.9 -- --
Nickel -- -- -- -- -- -- 6.6 -- --
Aluminum -- -- -- -- -- -- 2690 -- --
Chromium -- -- -- -- -- -- 4.4 -- --

Sample Date '
Analytes Location ''

06/14/98 06/16/98 06/23/98
C1 C2 C3 C1 C2 C3 C1 C2 C3

Runoff Volume (gal) 7,624 No Flow No Flow 53,457 6,985 57,216 81,327 6,334 139,390
Total Suspended Solids (mg/l) 44 -- -- <4 19 <4 5 34 6
Chemical Oxygen Demand (mg/l) 64 -- -- 12.8 45.6 15.2 <10 24 <10
Total Organic Carbon (mg/l) 14.3 -- -- 4.47 9.75 5.79 4.1 7.4 3.1
Total Kjeldahl Nitrogen (mg/l as N) 3.36 -- -- 2.8 7.28 17.4 0.57 0.44 0.8
Total Inorganic Nitrogen (mg/l as N) 0.4 -- -- 0.2 0.15 0.16 0.81 0.27 0.53
Ammonia (mg/l as N) 1.12 -- -- <1 <1 <1 0.37 0.27 0.32
Total Phosphorus (mg/l) 0.17 -- -- 0.078 0.2 0.11 0.2 0.24 0.05
Ortho-Phosphate (mg/l) 0.058 -- -- 0.05 0.032 0.026 0.12 0.05 0.05
Alkalinity (mg/l as CaCO3) 6.5 -- -- 5.2 20 6.7 11 8 <1
Hardness  (mg/l as CaCO3) -- -- -- -- 24 44 20 10 <1
Lead 6.6 -- -- <2 <2 <2 -- -- --
Copper 10.3 -- -- <1 <1 <1 -- -- --
Zinc 68.5 -- -- <2 <2 <2 -- -- --
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Nickel <1 -- -- 2.3 <1 <1 -- -- --
Aluminum 3450 -- -- <54 3420 <54 -- -- --
Chromium <1 -- -- 2 4.7 <1 -- -- --

Sample Date '
Analytes Location ''

06/24/98 07/24/98 07/31/98
C1 C2 C3 C1 C2 C3 C1  C2  C3

Runoff Volume (gal) 11,766 7,604 38,353 20,820 9,645 4,579 11,929 761 No Flow
Total Suspended Solids (mg/l) 37 45 <4 68 -- 5 30 -- --
Chemical Oxygen Demand (mg/l) <10 67 18 32 -- <10 27 -- --
Total Organic Carbon (mg/l) 3.6 17 9.2 7.9 -- 10.4 12 -- --
Total Kjeldahl Nitrogen (mg/l as N) 0.52 1.28 0.48 1.14 -- 0.9 1 -- --
Total Inorganic Nitrogen (mg/l as N) 0.52 0.11 0.15 0.48 -- 0.33 0.67 -- --
Ammonia (mg/l as N) 0.18 0.13 0.15 0.46 -- 0.22 0.97 -- --
Total Phosphorus (mg/l) 0.11 0.12 0.02 0.15 -- 0.83 0.1 -- --
Ortho-Phosphate (mg/l) 0.03 <0.01 <0.01 0.09 -- 0.28 0.03 -- --
Alkalinity (mg/l as CaCO3) 7 17 15 2 -- 8 4 -- --
Hardness  (mg/l as CaCO3) 6 28 17 15 -- -- 21 -- --
Lead -- -- -- 18.2 -- -- 16.2 -- --
Copper -- -- -- 10.4 -- -- 8 -- --
Zinc -- -- -- 75.2 -- -- 86.3 -- --
Nickel -- -- -- 10 -- -- 11.1 -- --
Aluminum -- -- -- 2430 -- -- 1370 -- --
Chromium -- -- -- 7.7 -- -- 4.8 -- --
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Filtration and Bioretention Systems
Filtration systems are seeing increased usage, especially in ultra-urban environments where

space constraints prohibit the use of detention, retention and constructed wetland systems.
Filtration systems can provide significant water quality improvements, but only a small amount, if
any, water quantity control.  It should also be stressed that filters must be placed off-line in order
to assure continued functioning, and therefore only provide treatment of a volume of water based
on a design storm.  Any volume in excess of the design storm is bypassed without treatment.

Limited monitoring data are available on the efficiency of storm water filtering systems. 
This is mainly due to storm water filters being a relatively new technology, as opposed to more
conventional BMPs such as wet ponds and constructed wetland systems.  As a result, only a few
published monitoring studies are available to evaluate the efficiency of various filter designs.  The
following Table 5-13 summarizes the pollutant removal efficiencies for storm water filtration
systems.  Removal efficiencies are based on data collected from 13 monitoring studies.
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Table 5-13.  Pollutant Removal Efficiency of Storm Water Filtration Systems

Parameter
Median or Average
Removal Efficiency

(percent)

Range of
Removals
(percent)

Number of
Observations

Low High

Soluble Phosphorus -31 -37 -25 2

Total Phosphorus 45 -25 80 15

Ammonia-Nitrogen 68 43 94 4

Nitrate -13 -100 27 13

Organic Nitrogen 28 0 56 2

Total Nitrogen 32 13 71 9

Suspended Solids 81 8 98 15

Bacteria 37 36 83 5

Organic Carbon 57 10 99 11

Cadmium 26 N/A N/A 1

Chromium 54 47 61 2

Copper 34 22 84 9

Lead 71 -16 89 11

Zinc 69 33 91 15

Source: Brown and Schueler, 1997a

Storm water filtration systems can be highly effective at removing pollutants from storm
water runoff.  They are particularly effective at removing TSS and total phosphorus, although
many filters export inorganic nitrogen due to nitrification of ammonia and organic nitrogen in the
filter (Bell, 1998).  Bell’s study reported that significant phosphorus removals can be attributed to
reaction and precipitation with sand that contains iron, calcium and aluminum.  Although the
limited data that are available on storm water filters indicates that their overall performance is
good, additional data are needed to evaluate their efficiency, especially data that can be used to
evaluate their long-term hydraulic performance and maintenance requirements.   For example,
Urbonas et al (1997) found that the hydraulic flow-through rate of a sand filter decreased from 3
feet-per-hour per square foot of filter area to less than 0.05 feet-per-hour after only several
storms.  This rapid decrease in flow-through rate causes a marked decrease in efficiency, since
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more of the storm flow will be bypassed unless adequate detention storage volume is provided up-
stream of the filter.  Therefore, overall TSS removal rates are significantly lower when this bypass
flow is accounted for (for example, Urbonas’ evaluation of storms over the 1995 season resulted
in only a 15 percent overall TSS removal when bypass flows were taken into account).  Due to
the potential decrease in efficiency of sand filtration systems, careful consideration of design
parameters is needed.  Urbonas (1999) presents a thorough discussion of sand filtration design. 
Readers are urged to consult this reference for information on sand filtration system design.  

In order to provide adequate filter functioning, the following basic design and operation
guidelines should be followed:

• The filter should be placed off-line;
• A sedimentation chamber or basin should be provided upstream of the filter bed in

order to allow for the removal of sediments to extend the length of the filter run
between maintenance activities;

• The filter should be sized adequately or else adequate detention facilities should be
provided upstream of the filter in order to capture expected storm water flows and to
minimize bypasses;

• Care should be taken to limit excessive sediment loadings to the filter during
construction or landscaping activities;

• Periodic maintenance to remove accumulated sediments and restore the filter flow-
through rate may be necessary in areas with high solids loadings.

As with filtration systems, the available data on the performance of bioretention facilities
are limited.  Since bioretention facilities incorporate many of the same mechanisms as filtration
systems, their performance for removal of parameters such as TSS are expected to be similar. Due
to their biological nature, however, bioretention facilities are expected to also provide conditions
necessary for uptake of nutrients by vegetation, degradation of organic contaminants by soil
microorganisms, and biochemical reactions within the soil matrix and around the root zone of
plants.  Available data on the efficiency of bioretention facilities (based on laboratory data and one
field study) indicates that bioretention can obtain removals on the order of 95-97 percent for
metals, 75 percent for total phosphorus, 69 percent for TKN, 79 percent for ammonia, 21 percent
for nitrate and 56 percent for total nitrogen (adapted from Bell (1998), average of all reported
values).

The following general guidelines should be followed when designing bioretention facilities:

• Water should not be allowed to pond for more than four days in order to prevent
mosquito breeding and to prevent adverse effects on plants;

• Plants selected for bioretention should be tolerant to stresses found in urban areas such
as pollutants, variable soil moisture, periodic inundation, and high temperatures;
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• Native plant species should be used whenever possible (Prince George's County,
1993), and species diversity should be maintained in order to prevent loss of all plants
in the event of disease or infestation.

• Plants should be placed with regard to the elevation and moisture level of the planting
bed (i.e., more water-tolerant species should be placed in lower areas where water is
likely to pond longer);

• A mulch layer should be installed and maintained in order to prevent erosion of soils
and to retain soil moisture;

• Where concentrated runoff enters the bioretention system, reinforcement (such as stone
stabilization or synthetic erosion protection materials) may be needed to reduce erosion
of the mulch layer and disturbance of the planting bed (Claytor and Schueler, 1996).

• The clay content of soils used in bioretention facilities may need to be limited to
prevent clogging of the soil bed (Bell, 1998).

Readers are encouraged to consult Design Manual for Use of Bioretention in Stormwater
Management (Prince George’s County, 1993) and Design of Stormwater Filtering Systems
(Claytor and Schueler, 1996) for additional information on the bioretention concept.

Hollywood Branch Peat/Sand Filter
In 1998 EPA conducted sampling activities at a peat/sand filter in Montgomery County,

Maryland.  The Hollywood Branch filter is a surface sand filter with a peat/sand filtration media
that was designed based on the Galli paper (1990b).  The filter is located in a county park in the
Colesville area of Montgomery County and discharges to Hollywood Branch, a first-order stream
that discharges into Paint Branch approximately 3,000 feet downstream of the filter.  The
drainage area covers approximately 140 acres and consists of 73 percent residential, 13 percent
industrial and 14 percent other sources.  The filter was one of several retrofit projects installed by
Montgomery County as part of a watershed restoration effort in the Paint Branch watershed.

The filter is located off-line of the storm drainage system, and is designed to capture the
first 0.1 watershed inches of runoff via a flow-splitter located in the storm sewer.  This
corresponds to a runoff volume of approximately 50,280 ft3.  Any runoff in excess of this amount
bypasses the filter and is discharged directly to Hollywood Branch.  Runoff from the flow splitter
first enters a small stilling basin before being discharged to the filter.  The stilling basin functions
as a pre-settling chamber to remove coarse sediments in order to prolong the life of the filter.  The
stilling basin has a volume of 16,940 ft3 at the permanent pool level, a depth of 3 feet, and length-
to-width ratio of approximately 3:1.  The edge of the stilling basin is planted with emergent
wetland vegetation.  Water is discharged from the stilling basin and into the filter through a
submerged 18 inch pipe.  The filter has dimensions of 265 feet by 63 feet.  The filter is designed to
pond water to a maximum depth of 2 feet, which corresponds to a volume of 33,880 ft3.  The
filter bed is designed to have a minimum infiltration rate of 1.0 inch/hour.  The filter bed consists
of a 12-inch peat top layer, underlain by a 4-inch sand/peat mix, which is underlain by a 20-inch
layer of sand. Water entering the filter is distributed by a series of interconnected 6 inch PVC half-
pipes placed along the surface of the filter bed.  The filter contains an under-drain system
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consisting of 6 inch perforated PVC pipes encased in a crushed gravel layer.  Filtered water
collected in the under-drain system is discharged to Hollywood Branch through a 12-inch
concrete pipe.  See Figure 5-16.

Figure 5-16.  Hollywood Branch Peat/Sand Filter

The monitoring program consisted of recording runoff flow rates and volumes and
collecting flow-weighted composite samples from the inflow and outflow of the filter using
automatic sampling equipment.  A tipping bucket rain gauge was used to record precipitation
levels.  Flow monitoring and water quality sampling was conducted for five events during the
spring and summer of 1998.  Baseflow samples were collected from the filter on three occasions. 
In addition, in-stream sediment samples were collected on one occasion, and bioassessment and
physical habitat measurements were also conducted.

The following tables summarize the chemical sampling data collected during this
evaluation.  Additional information describing the sampling program, additional sampling and
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assessment data (including sediment, bioassessment and physical habitat assessment) and an
analysis of the performance of the filter will be included as a supplement to this report.
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Table 5-14.  Summary of Hollywood Branch Peat/Sand Filter Storm Event Sampling Data

Sample Dates '
Analytes

06/01/98 06/12/98 06/14/98 06/24/98 07/31/98

Inflow Outflow Inflow Outflow Inflow Outflow Inflow Outflow Inflow Outflow

Event Volume (gal) 7,597 No flow 68,436 28,470 308,705 149,184 131,744 75,003 151,395 72,537
Total Suspended Solids (mg/l) -- -- 10 < 4 7 17 12 8 38 31

Chemical Oxygen Demand (mg/l) 16 -- 25.2 17.6 24 14.4 < 10 11 30 34

Total Organic Carbon (mg/l) 10.4 -- 7.29 4.37 4.37 4.37 5.5 6 14 10.4

Total  Kjeldahl Nitrogen (mg/l as
N)

2 -- 7.28 5.6 2.24 11.2 0.91 0.78 1.8 0.68

Total Inorganic Nitrogen (mg/l as
N)

1.11 -- 0.77 2.14 0.66 2.07 1 1.86 1.13 2.21

Ammonia (mg/l as N) 0.56 -- < 1 < 1 1.68 14.6 0.28 0.16 0.32 < 0.1

Total Phosphorus (mg/l) 0.14 -- 0.094 0.16 0.19 0.14 0.19 0.2 0.18 0.15

Ortho-Phosphate (mg/l) -- -- 0.047 0.27 0.23 0.049 < 0.01 < 0.01 0.1 < 0.01

Lead (µg/l) 2.1 -- 13.6 2.4 2.3 3.7 2.7 5.6 3.8 8.9

Copper (µg/l) 6.8 -- 8.3 2 4.7 1.3 7 4 6.5 11.3

Zinc (µg/l) 17.1 -- 40.1 < 2 < 2 < 2 26.8 22.6 43 41.8

Nickel (µg/l) 2.4 -- 2.4 22.3 <1 < 1 1.5 4.7 3.2 7.4

Aluminum (µg/l) < 54 -- 488 1360 899 2010 956 2810 497 3450

Chromium (µg/l) < 1 -- 1.4 6.3 < 1 < 1 < 1 4.8 < 1 7.7
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Table 5-15.  Summary of Hollywood Branch Peat/Sand Filter Baseflow Sampling Data

Sample Dates '
Analytes

05/19/98 06/23/98 08/14/98

Inflow Outflow Inflow Outflow Inflow Outflow

Total Suspended Solids
(mg/l)

< 4 < 4 --- < 4 --- < 4

Chemical Oxygen
Demand (mg/l)

< 10 < 10 --- < 10 --- < 20

Total Organic Carbon
(mg/l)

< 10 < 10 --- 3.5 --- 6.6

Total Kjeldahl Nitrogen
(mg/l as N)

1.66 19.8 --- 0.55 --- 1.28

Total Inorganic Nitrogen
(mg/l as N)

1.79 0.64 --- 0.74 --- 0.23

Ammonia (mg/l as N) 0.49 < 0.1 --- < 0.1 --- < 1

Total Phosphorus (mg/l) 0.02 < 0.01 --- 0.14 --- 0.054

Ortho-Phosphate (mg/l) 0.02 0.02 --- < 0.01 --- 0.069

Lead (µg/l) < 2 < 2 --- --- --- < 2

Copper (µg/l) < 1 < 1 --- --- --- 1.2

Zinc (µg/l) < 2 < 2 --- --- --- 30.5

Nickel (µg/l) 2.3 3.1 --- --- --- 2.7

Aluminum (µg/l) 59.8 < 54 --- --- --- 1590

Chromium (µg/l) < 1 -- --- --- --- 2.3
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Open Channel Vegetated Systems
Open channel vegetated systems are used widely for storm water quality control. 

However, these systems can be difficult to monitor, especially systems that intercept runoff as
sheet flow such as grass filter strips.  As a result, data on these types of systems are not as
prevalent as other more readily monitored BMP types such as ponds and constructed wetlands. 
Table 5-16 summarizes the pollutant removal efficiency of open channel vegetated systems. 
Removal efficiencies are based on data collected from 20 monitoring studies.

Table 5-16.  Pollutant Removal Efficiency of Open Channel Vegetated Systems

Parameter
Average or Median
Removal Efficiency

(percent)

Range of Removals
(percent) Number of

Observations
Low High

Soluble Phosphorus 11 -45 72 8

Total Phosphorus 15 -100 99 18

Ammonia-Nitrogen 3 -19 78 4

Nitrate 11 -100 99 13

Organic Nitrogen 39 11 86 3

Total Nitrogen 11 -100 99 10

Suspended Solids 66 -100 99 18

Bacteria -25 -100 0 5

Organic Carbon 23 -100 99 11

Cadmium 49 20 80 6

Chromium 47 14 88 5

Copper 41 -35 89 15

Lead 50 -100 99 19

Zinc 49 -100 99 19

Source: Brown and Schueler, 1997a

Evaluation of available data does not provide a good indication as to the actual
performance of these systems.  The above data indicate that a wide range in pollutant removal
efficiency is reported in the literature for open channel vegetated systems.  Since there are a
variety of system designs lumped into the above summary, arriving at efficiency estimates for a
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particular system type given available data is difficult.  In general, these types of BMPs should be
effective at removing suspended solids and associated pollutants from runoff by sedimentation and
by filtration by vegetation, and are certainly effective at slowing the velocity of storm water runoff
and for providing detention of runoff if check dams or other structures are incorporated to
provide ponding of runoff.  However, dense vegetation must be maintained in order to assure
proper functioning.  In addition, negative removals are frequently reported for sediment and
nutrients.  If open channel vegetated systems are not properly maintained, significant export of
sediments and associated pollutants such as metals and nutrients can occur from eroded soil.  In
addition, standing water in these systems can be a significant source of bacteria and can provide
the conditions necessary for mosquito breeding.  Additional data gathering is needed in order to
support these assumptions and to quantify the efficiency of these systems.

Open channel vegetated systems can be used as pretreatment devices for other BMPs, or
can be used in a “treatment train” approach.  For example, grass filter strips are commonly used
to accept sheet flow from parking lots in order to pre-treat runoff prior to being treated by a
bioretention facility or a filter.  Vegetated swales can be used to convey runoff to BMPs such as
ponds or constructed wetlands, providing pretreatment of the runoff volume.  When used in
combination with other BMPs, the overall quality of the treated runoff can be improved and the
total runoff volume can be reduced due to infiltration that occurs in the open channel vegetated
systems.

Miscellaneous and Vendor-Supplied Systems
Little data exist in the published literature on the efficiency of vendor-supplied systems. 

Data is frequently available from the vendors, and as more of these systems are installed it is
expected that more data will become available.  An evaluation of the efficiency of these systems
has not been included in this report.  The EvTEC program (see section 5.2.1.8) and other
evaluation programs should provide useful information that indicates the efficiency of these
systems in removing pollutants from runoff.

5.5.3 Controlling Flow Impacts

The removal of pollutants from storm water runoff is an important function of storm water
BMPs.  However, in many cases receiving water problems are not due to the pollutants contained
in storm water, but rather can be attributed to the large flow rates that result in receiving streams
that receive storm water discharges.  Therefore, in some cases, controlling the volume and flow
rate of storm water discharges is as important, if not more important, than removing pollutants
prior to discharge.  Site-specific parameters will dictate the importance of flow control in
preventing degradation of receiving waters.

Evaluating the effectiveness of BMPs in controlling flow impacts is not an easy task.  Site-
specific variations such as slope, soil types, ground cover, and watershed-imperviousness can
greatly impact the hydraulic response of a watershed to rainfall.  In addition, receiving water 
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parameters greatly influence the degree of flow control that is necessary in order to prevent
degradation.  As a result, little information is contained in the literature describing the
performance of BMPs at controlling impacts in receiving streams due to excessive storm water
flows.  The literature that does exist, however, indicates a direct correlation between urbanization
and receiving stream degradation. It is not difficult to infer, therefore, that storm water flow is a
major contributor to receiving stream degradation, and that control of storm water flow rates and
volumes is warranted in order to restore degraded receiving waters and to prevent degradation of
receiving waters in newly developing areas.  Additional information on the hydrological benefits
of BMPs is presented in section 6.3.2 of this report.

Important measures of the effectiveness of BMPs at controlling storm water flows include:

• reductions in peak flow rate across the BMP;
• total storage volume provided in the BMP;
• infiltrative capacity of the BMP;
• retention time in the BMP;
• relationship of post-development hydrologic conditions  to pre-development

hydrology;
• retention volume necessary for receiving stream channel protection.

Local conditions will dictate the BMP design parameters that are necessary to reduce
impacts due to flow.  For example, the state of Maryland has developed unified BMP sizing
criteria that is designed to provide adequate control of pollutants, limit degradation of streams,
provide adequate groundwater recharge, and protect downstream areas from flooding.  Additional
work is needed in other areas of the country to evaluate the effectiveness criteria necessary to
limit flow impacts and to provide adequate BMP sizing standards.

Flow control can be accomplished by using both structural and non-structural practices. 
Structural BMPs that can provide flow control include retention basins, detention basins,
constructed wetlands,  infiltration practices, grassed swales and minimizing directly connected
impervious surface areas.  Filters and bioretention facilities can also be adapted to provide some
degree of quantity control if they are used in conjunction with detention basins or other means of
providing detention of storm water prior to treatment, such as providing temporary ponding in
overflow parking areas.  Non-structural BMPs and land-use practices that can help to reduce the
volume of storm water runoff discharged to receiving streams should also be considered a vital
component of storm water management.  Practices that can reduce the impact of storm water
runoff due to excessive flows include land use regulations such as zoning, natural area and stream
buffer preservation, limits on impervious surfaces, and cluster development.  Practices that limit
the generation of storm water can be very effective in preventing degradation of streams, and can
limit the need for structural storm water controls.  Information on development practices aimed at
reducing impacts due to site development practices can be found in Conservation Design for
Stormwater Management (Delaware DNREC, 1997) and in Green Development (US EPA,
1996b).
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5.6 Conclusions

There are a wide variety of BMPs available to manage storm water runoff.  The efficiency
of various BMP types has been documented to some degree, but there is still a great need for
focused research in certain areas, particularly for newer and innovative structural BMP types, as
well as non-structural BMPs.  However, due to the complexity involved in isolating the reaction
of a complex and highly variable system such as a watershed to one isolated input, evaluations of
non-structural BMPs are ambitious tasks.  Still, where storm water management is largely driven
by the availability of scarce funding, data that indicate the cost-effectiveness of various control
strategies are badly needed.

Ultimately, receiving stream morphology, habitat and biological communities may turn out
the be the driving factors indicating the success of BMPs at controlling impacts due to storm
water flows and the pollutants that they contain.  In order for such measures to work, however, it
is necessary to isolate the response of a receiving stream system to the implementation of BMPs. 
Frequently, there are too many variables in a watershed and too many other potential sources of
degradation to isolate the improvements (or even to indicate potential negative impacts) of a
particular BMP or group of BMPs.  For example, Maxted and Shaver (1997) did not observe a
significant difference in macroinvertebrate communities between 8 sites with storm water
retention ponds and 33 sites with no storm water controls.  In addition, the BMPs did not prevent
the almost complete loss of sensitive aquatic species.  Whether or not these impacts were caused
by storm water flows, pollutants or other non-storm water sources was not indicated, and the data
to be able to answer these questions may not be forthcoming in the foreseeable future.  Therefore,
until data are available to indicate that specific BMPs can prevent impacts and prevent
degradation of receiving streams in urbanized areas, one should not assume that structural, "end-
of-pipe" BMPs are the only answer to the storm water problem.

Available data seem to indicate that urbanization and traditional urban development at
almost any level can cause degradation of streams, and that BMPs may be able to mitigate these
impacts to a certain level.  Accordingly, storm water management should start at the point of
runoff generation, and incorporate site planning principles that prevent or minimize the generation
of runoff, prevent development in floodplains, preserve natural drainage systems, and avoid
disturbing sensitive areas such as wetlands and riparian areas.  Where runoff generation cannot be
avoided, then properly sited, designed, constructed and operated BMPs can be implemented to
attempt to reduce the impacts associated with this runoff.  There are data available on the
effectiveness of BMPs in reducing pollutant loads, but these data are not comprehensive enough
to either characterize the performance of all BMPs in use or to determine if they are actually
controlling impacts to receiving waters.  Additional data gathering is necessary, but the
monitoring and data analysis protocols necessary to do so have not been fully developed. 
Standardization of monitoring protocols for data transferability is a vital component of successful
data evaluation, and is an area that should be actively pursued in the near future.
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6.0 Costs and Benefits of Storm Water BMPs

Storm water best management practices (BMPs) are the primary tool to improve the
quality of urban streams and meet the requirements of NPDES permits.  They include both the
structural and non-structural options reviewed in Section 5.2 of this report.  Some BMPs can
represent a significant cost to communities, but these costs should be weighed against the various
benefits they provide.  This chapter will focus on reviewing available data on the costs and
potential benefits of both structural and non-structural BMPs designed to improve the quality of
urban and urbanizing streams, and the larger water bodies to which they drain.  

As described in previous chapters, storm water runoff can contribute loadings of nutrients,
metals, oil and grease, and litter that result in impairment of local water bodies.  The extent to
which these impairments are eliminated by BMPs will depend on a number of factors, including
the number, intensity, and duration of wet weather events; BMP construction and maintenance
activities; and the site-specific water quality and physical conditions.  Because these factors will
vary substantially from site to site, data and information are not available with which to develop
dollar estimates of costs and benefits for individual types of BMPs.  However, EPA’s national
estimates of costs and benefits associated with implementation of the NPDES Phase II rule are
discussed in Section 6.4.

6.1 Structural BMP Costs

The term structural BMPs, often referred to as “Treatment BMPs,” refers to physical
structures designed to remove pollutants from storm water runoff, reduce downstream erosion,
provide flood control and promote groundwater recharge.  In contrast with non-structural BMPs,
structural measures include some engineering design and construction.  

Structural BMPs evaluated in this report include:

• Retention Basins
• Detention Basins
• Constructed Wetlands
• Infiltration Practices
• Filters
• Bioretention
• Biofilters (swales and filter strips).

The two infiltration systems focused on in this report are infiltration trenches and
infiltration basins.  Although bioretention can serve as a filtering system or infiltration practice, it
is discussed separately because it has separate cost data and design criteria.  In this report, wet
swales are assumed to have the same cost as biofilters, because there are little cost data available
on this practice. Additional information about these structural BMPs, including descriptions,
applicability and performance data can be found in Chapter 5 of this report.  Other BMPs  include
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experimental and proprietary products, as well as some conventional structures such as water
quality inlets.  They are not included in this analysis because sufficient data are not available to
support either the performance or the cost of these practices.

6.1.1 Base Capital Costs

The base capital costs refer primarily to the cost of constructing the BMP.  This may
include the cost of erosion and sediment control during construction.  The costs of design,
geotechnical testing, legal fees, land costs, and other unexpected or additional costs are not
included in this estimate.  The cost of constructing any BMP is variable and depends largely on
site conditions and drainage area.  For example, if a BMP is constructed in very rocky soils, the
increased excavation costs may substantially increase the cost of construction.  Also, land
acquisition costs vary greatly from site to site.4  In addition, designs vary slightly among BMP
types.  A wet pond may be designed with or without various levels of landscaping, for example. 
The data in Table 6-1 represent typical unit costs (dollars per cubic foot of treated water volume)
from various studies, and should be considered planning level.  In the case of retention and
detention basins, ranges are used to reflect the economies of scale involved in designing these
BMPs.
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Table 6-1.  Typical Base Capital Construction Costs for BMPs

BMP
Type

Typical
Cost*
($/cf)

Notes Source

Retention and
Detention
Basins

0.50-1.00

Cost range reflects economies of scale in designing
this BMP.  The lowest unit cost represents approx.
150,000 cubic feet of storage, while the highest is
approx. 15,000 cubic feet.  Typically, dry detention
basins are the least expensive design options among
retention and detention practices.

Adapted from
Brown and
Schueler (1997b)

Constructed
Wetland

0.60-1.25

Although little data are available to assess the cost of
wetlands, it is assumed that they are approx. 25%
more expensive (because of plant selection and
sediment forebay requirements) than retention
basins..

Adapted from
Brown and
Schueler (1997b)

Infiltration
Trench

4.00 Represents typical costs for a 100-foot long trench.
Adapted from
SWRPC (1991)

Infiltration
Basin

1.30
Represents typical costs for a 0.25-acre infiltration
basin.

Adapted from
SWRPC (1991)

Sand Filter 3.00-6.00

The range in costs for sand filter construction is
largely due to the different sand filter designs.  Of the
three most common options available, perimeter sand
filters are moderate cost whereas surface sand filters
and underground sand filters are the most expensive.

Adapted from
Brown and
Schueler (1997b)

Bioretention 5.30
Bioretention is relatively constant in cost, because it
is usually designed as a constant fraction of the total
drainage area.

Adapted from
Brown and
Schueler (1997b)

Grass
Swale

0.50
Based on cost per square foot, and assuming 6 inches
of storage in the filter.

Adapted from
SWRPC (1991)

Filter Strip 0.00-1.30

Based on cost per square foot, and assuming 6 inches
of storage in the filter strip.  The lowest cost assumes
that the buffer uses existing vegetation, and the
highest cost assumes that sod was used to establish
the filter strip.

Adapted from
SWRPC (1991)

* Base year for all cost data: 1997

In some ways there is no such value as the “average” construction cost for some BMPs,
because many BMPs can be designed for widely varying drainage areas.  However, there is some
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value in assessing the cost of a typical application of each BMP.  The data in Table 6-2 reflect
base capital costs for typical applications of each category of BMP.  It is important to note that,
since many BMPs have economies of scale, it is not practical to extrapolate these values to larger
or smaller drainage areas in many cases.

Table 6-2.  Base Costs of Typical Applications of Storm Water BMPs1

BMP Type
Typical Cost

($/BMP)
Application Data Source

Retention
Basin

$100,000
50-Acre Residential Site
(Impervious Cover =
35%)

Adapted from Brown and 
Schueler (1997b)

Wetland $125,000
50-Acre Residential Site
(Impervious Cover =
35%)

Adapted from Brown and 
Schueler (1997b)

Infiltration
Trench

$45,000
5-Acre Commercial Site
(Impervious Cover =
65%)

Adapted from SWRPC
(1991)

Infiltration
Basin

$15,000
5-Acre Commercial Site
(Impervious Cover =
65%)

Adapted from SWRPC
(1991)

Sand Filter
$35,000-
$70,0002,3

5-Acre Commercial Site
(Impervious Cover =
65%)

Adapted from Brown and
Schueler (1997b)

Bioretention $60,000
5-Acre Commercial Site
(Impervious Cover =
65%)

Adapted from Brown and
Schueler (1997b)

Grass Swale $3,500
5-Acre Residential Site
(Impervious Cover =
35%)

Adapted from SWRPC
(1991)

Filter Strip $0-$9,0003
5-Acre Residential Site
(Impervious Cover =
35%)

Adapted from SWRPC
(1991)

1. Base costs do not include land costs.
2. Total capital costs can typically be determined by increasing these costs by approximately 30%.
3. A range is given to account for design variations.
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Although various manuals report construction cost estimates for storm water ponds, EPA
has identified only three studies that have systematically evaluated the construction costs
associated with structural BMPs since 1985. The three studies used slightly different estimation
procedures.  Two of these studies were conducted in the Washington, DC region and used a
similar methodology (Wiegand et al, 1986; Brown and Schueler, 1997b).  In both studies, the
costs were determined based on engineering estimates of construction costs from actual BMPs
throughout the region.  In the third study, conducted in Southeastern Wisconsin, costs were
determined using standardized cost data for different elements of the BMP, and assumptions of
BMP design (SWRPC, 1991).

Any costs reported in the literature need to be adjusted for inflation and regional
differences.  All costs reported in this report assume a 3 percent annual inflation rate.  In addition,
studies are adjusted to the “twenty cities average” construction cost index, to adjust for regional
biases, based on a methodology followed by the American Public Works Association (APWA,
1992).  Using EPA’s rainfall zones (see Figure 6-1), a cost adjustment factor is assigned to each
zone (Table 6-3).  For example, rainfall region 1 has a factor of 1.12.  Thus, all studies in the
Northeastern United States are divided by 1.12 in order to adjust for this bias.

Table 6-3.  Regional Cost Adjustment Factors

Rainfall Zone 1 2 3 4 5 6 7 8 9

Adjustment
Factor

1.12 0.90 0.67 0.92 0.67 1.24 1.04 1.04 0.76

Source: Modified from APWA, 1992
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Figure 6-1.  Rainfall Zones of the United States

Not shown: Alaska (Zone 7); Hawaii (Zone 7); Northern Mariana Islands (Zone 7); Guam (Zone
7); American Samoa (Zone 7); Trust Territory of the Pacific Islands (Zone 7); Puerto Rico (Zone
3) Virgin Islands (Zone 3).
Source: NPDES Phase I regulations, 40 CFR Part 122, Appendix E (US EPA, 1990)

6.1.1.1  Retention/Detention Basins and Constructed Wetlands

The total volume of the basin is generally a strong predictor of cost (Table 6-4).  There
are some economies of scale associated with constructing these systems, as evidenced by the
slope of the volume equations derived.  This is largely because of the costs of inlet and outlet
design, and mobilization of heavy equipment that are relatively similar regardless of basin size.

Erosion and sediment control represents only about 5 percent of the construction cost of
basins and wetlands (Brown and Schueler, 1997b).  Thus, the construction cost estimates
presented in Table 6-2 are comparable.  The cost of building storm water retention and detention
systems has increased since 1986 (Figure 6-2), even after adjusting for inflation.  Part of the
reason for this increase is thought to be attributable to the improved design of these systems to
enhance water quality driven by a more complex regulatory and review environment (Brown and
Schueler, 1997b).  The cost estimations made by SWRPC (1991) were generally a mid-range
between the earlier and more recent studies.
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Table 6-4.  Base Capital Costs for Storm Water Ponds and Wetlands

BMP
Type

Cost Equation or Estimate
Costs Included

SourceConstruc-
tion

E&S
Control

Retention
Basins
and
Wetlands

7.75V0.75 U U Wiegand et al, 1986

18.5V0.70 U
Brown and Schueler,
1997b

Detention
Basins

7.47V0.78 U U
Brown and Schueler,
1997b

Retention
Basins

1.06V: 0.25 acre retention basin
(23,300 cubic feet)

U SWRPC, 1991

0.43V: 1.0 acre retention basin
(148,000 cubic feet)

0.33V: 3.0 acre retention basin
(547,000 cubic feet)

0.31V: 5.0 acre retention basin
(952,000 cubic feet)

Notes
V refers to the total basin volume in cubic feet
Costs presented from SWRPC (1991) are “moderate” costs reported in that study.
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Figure 6-2.  Retention Basin Construction Cost

6.1.1.2   Infiltration Practices

Costs for infiltration BMPs are highly variable from site to site, depending on soils and
other geotechnical information.   Perhaps because of this variability, cost estimates for infiltration
trenches have been widely different (Table 6-5; Figure 6-3).  Brown and Schueler (1997b)
concluded that the Wiegand (1986) equation underestimated cost, partially because of the lack of
pretreatment in earlier designs, although they were unable to develop a consistent equation due to
a small sample size.

It is difficult to estimate the cost of infiltration basins, mainly due to a lack of recent cost
data.  The costs estimates for SWRPC are dramatically higher than those estimated by Schueler,
1987 (Figure 6-4).  This is largely because the SWRPC document assumes that 50 percent
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additional volume is excavated for the spillway, while Schueler uses a retention basin cost
equation.

Table 6-5.  Base Capital Costs for Infiltration Practices

BMP
Type

Cost Equation or Estimate4

Costs Included
SourceConstruc-

tion
E&S

Control

Infiltration
Trenches1

33.7V0.63 U Wiegand et al, 1986

2V to 4V; average of 2.5V U Brown and Schueler, 1997b

$4,400: 3-foot deep, 4-foot
wide, 100-foot long trench

U SWRPC, 1991
$10,400: 6-foot deep, 10-foot
wide, 100-foot long trench

3.9V+2,900: 3-foot deep, 100-
foot long trench

U
Modified from SWRPC,
1991

Infiltration
Basins2

13.2V0.69 U U
Schueler, 1987; Modified
from Wiegand et al, 1986

1.3V: 0.25-acre infiltration
basin (15,000 cubic feet)

U SWRPC, 1991
0.8V: 1.0-acre infiltration basin
(76,300 cubic feet)

Porous
Pavement3

50,000A U SWRPC, 1991

80,000A U Schueler, 1987

1. V for infiltration trenches refers to the treatment volume (cubic feet) within the trench, assuming a
porosity of 32%.
2. V for infiltration basins refers to the total basin volume (cubic feet).
3. A is the surface area in acres of porous pavement.
4. Costs presented from SWRPC (1991) are “moderate” costs reported in that study.
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Figure 6-3.  Infiltration Trench Cost
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Figure 6-4.  Infiltration Basin Construction Cost

6.1.1.3   Sand Filters

Since sand filters have not been used as long as other BMPs, less information is available
on their cost than on most BMPs.  In addition, the costs of sand filters vary significantly due to
the wide range of design criteria for sand filters (Table 6-6).  Brown and Schueler (1997b) were
unable to derive a valid relationship between sand filter cost and water quality volume, with costs
ranging between $2 and $6 per cubic foot of water quality volume, with a mean cost of $2.50 per
cubic foot. The water quality volume includes the pore space in the sand filter, plus additional
storage in the pretreatment basin.

Because of the lack of cost data, no equation referencing the economies of scale has been
developed.  However, it appears that economies of scale do exist.  For example, data from Austin
indicates that the cost per acre decreased by over 80 percent for a design of a 20-acre drainage
area, when compared with a 1-acre drainage area. (Schueler, 1994a). 

0010850



6 - 12

Table 6-6.  Construction Costs for Various Sand Filters

Region (Design) Cost/Impervious Acre

Delaware $10,000

Alexandria, VA (Delaware) $23,500

Austin, TX ( < 2 acres) $16,000

Austin, TX ( > 5 acres) $3,400

Washington, DC (underground) $14,000

Denver, CO $30,000-$50,000

Source: Schueler, 1994a

6.1.1.4   Bioretention

Little information is available on the costs of bioretention because it is a relatively new
practice.  Brown and Schueler (1997b) found consistent construction costs of approximately
$5.30 per cubic foot of water quality volume for the construction cost.  The water quality volume
includes 9 inches above the surface area of the bioretention structure.

6.1.1.5   Vegetative BMPs

The two major types of vegetative BMPs include filter strips and grassed swales (also
called “biofilters”). The costs for these BMPs vary, and largely depend on the method used to
establish vegetation (Table 6-7).
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Table 6-7.  Base Capital Costs of Vegetative BMPs

BMP
Type

Cost Equation or Estimate1

Costs Included
SourceConstruc-

tion
E&S

Control

Filter
Strips

Existing Vegetation: 0

U SWRPC, 1991Seed: $13,800/acre

Sod: $29,000/acre

Grassed
Channels

25¢ per square foot U SWRPC, 1991

1. Costs presented from SWRPC (1991) are “moderate” costs reported in that study.

6.1.2 Design, Contingency and Permitting Costs

Most BMP cost studies assess only part of the cost of constructing a BMP, usually
excluding permitting fees, engineering design and contingency or unexpected costs.  In general,
these costs are expressed as a fraction of the construction cost (Table 6-8).  These costs are
generally only estimates, based on the experience of designers.

Table 6-8.  Design, Contingency and Permitting Costs

Additional Costs Estimate
(Fraction of base construction costs)

Source Comments

25%
Wiegand et
al, 1986

Includes design, contingencies and permitting
fees

32%
Brown and
Schueler,
1997b

Includes design, contingencies, permitting
process and erosion and sediment control

6.1.3 Land Costs

The cost of land is extremely variable both regionally and by surrounding land use.  For
example, many suburban jurisdictions require open space allocations within the developed site,
reducing the effective cost of land for BMPs to zero (Schueler, 1987).  On the other hand, the
cost of land may far outweigh construction and design costs in ultra-urban settings.  For this
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reason, some underground BMPs that are relatively expensive to construct may be attractive in
this “ultra-urban” setting if sub-surface conditions are suitable (Lundgren, 1996).  The land
consumed per treatment volume depends largely on how much of the BMP’s treatment is
underground, and varies considerably (Table 6-9).

Table 6-9.  Relative Land Consumption of
Storm Water BMPs

BMP Type Land consumption
(% of Impervious Area)

Retention Basin 2-3%

Constructed
Wetland

3-5%

Infiltration Trench 2-3%

Infiltration Basin 2-3%

Porous Pavement 0%

Sand Filters 0%-3%

Bioretention 5%

Swales 10%-20%

Filter Strips 100%

Note: Represents the amount of land needed as a percent
of the impervious area that drains to the practice to
achieve effective treatment.
Source: Claytor and Schueler, 1996

6.1.4 Operation and Maintenance Costs

Maintenance can be broken down into two primary categories: aesthetic/nuisance
maintenance and functional maintenance.  Functional maintenance is important for performance
and safety reasons, while aesthetic maintenance is important primarily for public acceptance of
BMPs, and because it may also reduce needed functional maintenance.  Aesthetic maintenance is
obviously more important for BMPs that are very visible, such as ponds and biofiltration facilities.

In most studies, operation and maintenance (O&M) costs have been estimated as a
percentage of base construction costs (Table 6-10).  While some BMPs require infrequent, costly
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maintenance, others need more frequent but less costly maintenance.5  Accordingly, selection of
appropriate structural BMPs must factor in maintenance cost (and a responsible party to carry out
maintenance) to ensure the necessary long-term performance.  Typical maintenance activities are
included in Table 5-3.

Table 6-10.  Annual Maintenance Costs

BMP
Annual Maintenance Cost
(% of Construction Cost)

Source(s)

Retention Basins and
Constructed Wetlands

3%-6%
Wiegand et al, 1986 
Schueler, 1987
SWRPC, 1991

Detention Basins1 <1% Livingston et al, 1997;
Brown and Schueler, 1997b

Constructed Wetlands1 2% Livingston et al, 1997;
Brown and Schueler, 1997b

Infiltration Trench 5%-20% Schueler, 1987
SWRPC, 1991

Infiltration Basin1

1%-3% Livingston et al, 1997;
SWRPC, 1991

5%-10%

Wiegand et al, 1986;
Schueler, 1987;
SWRPC, 1991

Sand Filters1 11%-13% Livingston et al, 1997; 
Brown and Schueler, 1997b

Swales 5%-7% SWRPC, 1991

Bioretention 5%-7% (Assumes the same as swales)

Filter strips $320/acre (maintained) SWRPC, 1991

1. Livingston et al (1997) reported maintenance costs from the maintenance budgets of several cities,
and percentages were derived from costs in other studies
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6 Although these evaluations are useful for comparing potential costs of various structural
BMPs, they should not be applied for use in all areas of the country.  In addition, the BMPs,
selected in these examples and the sizing criteria that the costs were based on should not be
considered as recommendations for actual BMP selection and design.  They are presented solely
for illustrative purposes.

7  “Water quality volume” refers to the volume of water that the BMP is designed to treat. 
For example, a BMP may be designed to capture the first inch of runoff from the drainage area. 
Any volume of rainfall over the first inch would bypass the BMP.  Therefore water quality volume
for this BMP would be one watershed inch.
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6.1.5 Long-Term BMP Costs: Two Scenarios

In order to compare various BMP options, costs were calculated for a 5-acre commercial
site and a 38-acre residential site.6  Construction costs were evaluated using the following steps:

1. Calculate the water quality volume (WQv).
7

Using a water quality volume based on a 1-inch storm, the volume is equal to:

WQv = ( .05 + .9I ) A/12

where: WQv = Water Quality Volume (Acre-Feet)
I = Impervious Fraction in the Watershed
A = Watershed Area (Acres)

2. Calculate the detention storage volume.
Total detention storage was determined using standard peak flow methods (USDA/NRCS,
1986).  Detention storage was calculated for a 5-inch storm.

3. Calculate total volume.
Many BMPs do not require any detention storage, but for BMPs that do provide flood
storage, the total volume is the sum of the water quality and detention volumes calculated
in steps 1 and 2.

4. Determine the construction cost.
The construction cost for each BMP is determined based on equations described in
Section 6.1.1.

0010855



6 - 17

6.1.5.1   5-Acre Commercial Development

The following data were used as the basis for the 5-acre commercial development.

Table 6-11.  Data for the
Commercial Site Scenario

Area (A) 5 acres

Impervious Cover (I) 65%

Water Quality Volume
P · Rv · A/12
P = 1" of rainfall
Rv = 0.5 + 0.9 (I)
A = Drainage Area

0.26 ac-ft

Total Detention
Storage
(using TR-55 model)

0.74 ac-ft

Total Storage 1.00 ac-ft

These data were then used to compare various BMP options (Table 6-12).  Grassed
swales and filter strips were not included in this analysis because, although they do improve water
quality, they are typically used only in combination with other BMPs in a new development area. 
Again, it is important to note that the cost of land is not included in this calculation.  Although
retention basins are the least expensive option on an annual basis, the cost of land may drive
designs to less space-consumptive BMPs, such as sand filters or bioretention systems.

0010856



6 - 18

Table 6-12.  BMP Costs for a Five Acre Commercial Development

BMP
Type

Construction
Cost

Equation

Construction
Cost

Typical Design,
Contingency & Other

Capital Costs  (30% of
Construction Costs)

Annual
Maintenance
Costs (% of

Construction, $)

Notes Sources

Retention
Basin

18.5Vt 
0.70 $32,700 $9,810 5%; $1,640

Much of the cost associated with
this BMP is the extra storage to
provide flood control and channel
protection.  Ponds are very reliable.

a, b, c,
d, e

Infiltration
Trench

3.9WQv

+2,900
$47,100 $14,100 12%; $5,650

Although infiltration trenches are
designed to last a long time, they
need to be inspected and rebuilt
if they become clogged.

c, d, e

Infiltration
Basin

1.3WQv $14,700 $4,410 8%; $1,180
Infiltration basins require careful
siting and design to perform
effectively..

b, c, d, e

Sand Filter 4WQv $45,200 $13,600 12%; $5,420
Sand filters require frequent
maintenance in order to function
long-term.

a, e, f

Bioretention 5.30WQv $60,000 $18,000 6%; $3,600
Bioretention is a relatively new
BMP.  Little is known about its
long-term performance.

a, d

1. WQv  = Water Quality Volume, cu. ft.   2. Vt = Total Volume, cu. ft.
3. Sand filter volume was estimated at 4WQv, which is slightly high, to account for the relatively small drainage area.

a. Brown and Schueler, 1997b    b. Wiegand et al, 1986    c. Schueler, 1987    d. SWRPC, 1991   e. US EPA, 1993a    f. Livingston et al, 1997
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6.1.5.2   38-Acre Residential Development

The following data were used as the basis for the 38-acre residential development.

Table 6-13.  Data for the
Residential Site Scenario

Area (A) 38 acres

Impervious Cover (I) 36%

Water Quality Volume 1.1 ac-ft

Total Detention Storage
(using TR-55 model)

2.8 ac-ft

Total Storage 3.9 ac-ft

The same analysis conducted for the commercial site was repeated for the larger site
(Table 6-14).  Bioretention and infiltration systems were not included in this analysis, because
these BMPs are best applied on smaller sites.  The costs of swales and filter strips were also not
included, although they could be effectively used in combination with retention systems to provide
pretreatment.

6.1.6 Adjusting Costs Regionally

The cost data in these examples can be adjusted to specific zones of the country using the
regional cost adjustment factors in Table 6-3.  For example, if costs for Rainfall Zone 1 were
needed, the data in Tables 6-12 or 6-14 would be multiplied by 1.12. 

In addition, design variations in different regions of the country may cause prices to be
changed.  For example, wetland and wet ponds may be restricted in arid regions of the country. 
Furthermore, while retention basins are used in semi-arid regions, they usually incorporate design
variations to improve their performance (Saunders and Gilroy, 1997).  In cold regions, BMPs may
need to be adapted to account for snowmelt treatment, deep freezes and road salt application
(Oberts, 1994; Caraco and Claytor, 1997), which will cause additional changes in BMP costs.
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Table 6-14.  BMP Costs for a Thirty-Eight Acre Residential Development

BMP
Type

Construction
Cost Equation

Construction
Cost

Design, Contingency
and other Capital

Costs (30% of
Construction)

Annual Maintenance
Costs (% of

Construction; $)
Notes Sources

Retention
Basin

18.5Vt 
0.70 $84,800 $25,400 5%; $4,240

Pond systems are
relatively easy to apply to
large sites.

a, b, c, d, e

Sand Filter 2WQv $95,800 $28,700 12%; $11,500

Although the sand filter is
used in this example,
some evidence suggests
that sand filters may be
subject to clogging if used
on a site that drains a
relatively pervious
drainage area such as this
one.

a, e, f

1. WQv = Water Quality Volume, cu. ft.   2. Vt = Total Volume, cu. ft.
3. Sand filter volume was estimated at 2V, which is slightly low, to account for the relatively large drainage area

a. Brown and Schueler, 1997b    b. Wiegand et al, 1986    c. Schueler, 1987    d. SWRPC, 1991    e. US EPA, 1993a    f. Livingston et al, 1997
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6.2 Non-Structural BMP Costs

Non-structural BMPs are management measures that prevent degradation of water
resources by preventing pollution at the source, rather than treating polluted runoff.  Non-
structural practices include a variety of site-specific and regional practices, including: street
sweeping, illicit connection identification and elimination,  public education and outreach, land use
modifications to minimize the amount of impervious surface area, waste collection and proper
materials storage. While non-structural practices play an invaluable role in protecting surface
waters, their costs are generally not as easily quantified as for structural BMPs.  This is primarily
because there are no “design standards” for these practices.  For example, the cost of a public
education program may vary due to staff size.  However, it is possible to identify costs associated
with specific components of these programs based on past experience. 

6.2.1 Street Sweeping

The costs of street sweeping include the capital costs of purchasing the equipment, plus
the maintenance and operational costs to operate the sweepers, as well as costs of disposing the
materials that are removed.  Both equipment and operating costs vary depending on the type of
sweeper selected.  There are several different options for sweepers, but the two basic choices are
mechanical sweepers versus vacuum-assisted sweepers.  Mechanical sweepers use brushes to
remove particles from streets.  Vacuum-assisted dry sweepers, on the other hand, use a
specialized brush and vacuum system in order to remove finer particles.  While the equipment
costs of mechanical sweepers are significantly higher, the total operation and maintenance costs of
vacuum sweepers can be lower (Table 6-15).

Table 6-15.  Street Sweeper Cost Data

Sweeper Type
Life

(Years)
Purchase
Price ($)

Operation and
Maintenance
Costs ($/curb

mile)

Sources

Mechanical 5 75,000 30 Finley, 1996; SWRPC, 1991

Vacuum-assisted 8 150,000 15
Satterfield, 1996; SWRPC,
1991

Using these data, the cost of operating street sweepers per curb mile were developed,
assuming various sweeping frequencies (Table 6-16).  The following assumptions were made to
conduct this analysis:

• One sweeper serves 8,160 curb miles during a year (SWRPC, 1991).
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• The annual interest rate is 8 percent.

Table 6-16.  Annualized Sweeper Costs ($/curb mile/year)

Sweeper
Type

Sweeping Frequency

Weekly Bi-weekly Monthly
Four times

per year
Twice

per year
Annual

Mechanical 1,680 840 388 129 65 32

Vacuum-
Assisted

946 473 218 73 36 18

Modified from Finley, 1996; SWRPC, 1991; and Satterfield, 1996

6.2.2 Illicit Connection Identification and Elimination

One source of pollutants is direct connections or infiltration to the storm drain system of
wastewaters other than storm water, such as industrial wastes.  These pollutants are then
discharged through the storm drain system directly to streams without receiving treatment.  These
illicit connections can be identified using visual inspection during dry weather or through the use
of smoke or dye tests.  Using visual inspection techniques, illicit connections can be identified for
between $1,250 and $1,750 per square mile (Center for Watershed Protection, 1996).

6.2.3 Public Education and Outreach

Public education programs encompass many other more specific programs, such as
fertilizer and pesticide management, public involvement in stream restoration and monitoring
projects, storm drain stenciling, and overall awareness of aquatic resources.  All public education
programs seek to reduce pollutant loads by changing people’s behavior.  They also make the
public aware of and gain support for programs in place to protect water resources.  Most
municipalities have at least some educational component as a part of their program. A recent
survey found that 30 of the 32 municipal storm water programs surveyed (94 percent) incorporate
an education element and 11 programs (34 percent) mandated this element in law or regulation
(Livingston et al, 1997).

The City of Seattle, with a population of approximately 535,000,  has a relatively
aggressive education program, including classroom and field involvement programs.  The 1997
budget for some aspects of the program is included in Table 6-17.  Although this does not
necessarily reflect typical effort or expenditures, it does provide information on some educational
expenditures. These data represent only a portion of the entire annual budget.
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Table 6-17.  Public Education Costs in Seattle, Washington

Item Description 1997 Budget

Supplies for Volunteers
Covers supplies for the Stewardship Through
Environmental Partnership Program

$17,500

Communications Communications strategy highlighting a newly
formed program within the city

$18,000

Environmental Education Transportation costs from schools to field visits
(105 schools with four trips each)

$46,500

Education Services /
Field Trips

Fees for student visits to various sites
$55,000

Teacher Training
Covers the cost of training classroom teachers
for the environmental education program

$3,400

Equipment Equipment for classroom education, including
displays, handouts, etc.

$38,800

Water Interpretive
Specialist: Staff

Staff to provide public information at two
creeks

$79,300

Water Interpretive
Specialist: Equipment

Materials and equipment to support interpretive
specialist program

$12,100

Youth Conservation Corps Supports clean-up activities in creeks $210,900

Source: Washington DOE, 1997

Some unit costs for educational program components (based on two different programs) are
included in Table 6-18.
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Table 6-18.  Unit Program Costs for Public Education Programs

Item Cost Source

Public Attitude
Survey

$1,250-$1,750 per 1,000
households

Center for Watershed Protection,
1996

Flyers 10-25¢/ flyer Ferguson et al, 1997

Soil Test Kit* $10 Ferguson et al, 1997

Paint 25-30¢/SD Stencil Ferguson et al, 1997

Safety Vests for
Volunteers

$2 Ferguson et al, 1997

* Includes cost of testing, but not sampling.

Although public education has the intended benefit of raising public awareness, and
therefore creating support of environmental programs, it is difficult to quantify actual pollutant
reductions associated with education efforts.  Public attitudes can be used as a gauge of how these
programs perform, however.  In Prince George's County, Maryland a public survey was used in
combination with modeling to estimate pollutant load reductions associated with public education
(Smith et al, 1994; Claytor, 1996; Figure 6-5).  An initial study was conducted to estimate
pollution from field application of fertilizers, and use of detergents, oil and antifreeze.  Pollutant
reductions were then completed assuming that 70 percent of the population complied with
recommendations of the public education program.  A follow-up survey was used to assess the
effectiveness of the program.  Although insufficient data were available to support a second model
run, a follow-up survey indicated that educational programs influenced many citizen behaviors,
such as recycling.  They were unsuccessful, however, at changing the rate at which citizens apply
lawn fertilizers.
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Figure 6-5.  Changes in Pollutant Load Associated with a Public Education Program
Based on a Public Survey

   

     
       Source: Claytor, 1996

6.2.4 Land Use Modifications

One of the most effective tools to reduce the impacts of urbanization on water resources is
to modify the way growth and development occurs across the landscape.  At the jurisdictional or
regional level, growth can be managed to minimize the outward extension of development. 
Jurisdictions can direct growth away from environmentally sensitive areas using such techniques
as open space preservation, re-zoning or the transfer of development rights.  At the site level, the
nature of development can be modified to reduce the impacts of impervious cover at individual
development projects through techniques such as reduced street widths, clustered housing,
smaller parking lots, and incorporation of vegetative BMPs into site design.  While there are legal
fees associated with changing both local and regional zoning codes, data suggest that
concentrating development and minimizing impervious cover at the site level can actually reduce
construction costs to both developers and local governments.

By concentrating development near urban areas, the capital costs of development can be
lowered substantially due to existing infrastructure and other public services.  With conventional
development patterns, the cost of servicing residential developments exceeds the tax revenues
from these developments by approximately 15 percent (Pelley, 1997).  By encouraging growth to
occur in a compact region, rather than over a large area, these capital costs can be reduced
substantially (Table 6-19).
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Table 6-19.  Comparison of Capital Costs of Municipal
Infrastructure for a Single Dwelling Unit

Development Pattern
Capital Costs1

(1987 Dollars)

Compact Growth2 $18,000

Low-Density Growth (3 units/acre) $35,000

Low-Density Growth, 10 Miles from
Existing Development3

$48,000

Notes
1. Costs include streets (full curb and gutter), central sewers and water
supply, storm drainage and school construction.
2. Assumes housing mix of 30% single family units and townhouses; 70%
apartments.
3. Assumes housing is located 10 miles from major concentration of
employment, drinking water plant and sewage treatment plant.

Source: Frank, 1989

Savings can also be realized at the site level by reducing the costs of clearing and grading,
paving and drainage infrastructure.  A recent study compared conventional development plans
with alternative options designed to reduce the impacts of development on the quality of water
resources.  The cost savings realized through these alternative options are summarized in Table 6-
20.  In all site designs, the road width was reduced from 28 feet to 20 feet, lot sizes were reduced
or reconfigured to consume less open space, and on-site storm water treatment was provided.
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Table 6-20.  Impervious Cover Reduction and Cost
Savings of Conservation Development

Location Techniques Used
Impervious Cover

Reduction
Cost

Savings

Sussex
County,
DE

1. Reduced street widths
2. Smaller lots
3. Cluster development

38% 52%

New
Castle
County,
DE

4.Houses clustered into attached
units around courtyards

6% 63%

Kent
County,
DE

5. Reduced road and driveway
widths
6. Minimum disturbance boundary

24% 39%

Source: Delaware DNREC, 1997

6.2.5 Oil and Hazardous Waste Collection

Providing a central location for the disposal of oil or hazardous wastes protects water
quality by offering citizens an alternative to disposing of these materials in the storm drain. 
Disposal costs vary considerably depending on the size of the program, and what types of wastes
are collected.  One study estimated the capital costs at approximately $30,000, with about
$12,000 maintenance for a used oil collection recycling program in a typical MS4 (US EPA,
1998b).  This estimate was based on data from the Galveston Bay National Estuary Program. 
Data from the City of Livonia, Michigan indicates that the cost of hazardous waste disposal
averages about $12 per gallon (Ferguson et al, 1997).

6.2.6 Proper Storage of Materials

Proper storage of materials can prevent accidental spills or runoff into the storm drain. 
The design of storage structures varies depending on the needs of the facility.  There are also
training costs associated with the proper storage of materials.  Typical cost estimates, based on
standard construction data, are $6 to $11 per square foot for pre-engineered buildings and $3.40
to $5 per square foot for a 6-inch thick concrete slab (Ferguson et al, 1997).
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6.3 Benefits of Storm Water BMPs

Although it is possible to estimate the economic benefits of water quality improvement
(US EPA, 1983a), it is difficult to create a “balance sheet” of economic costs and benefits for
individual BMPs.  Ideally, benefits analysis would specify and quantify a chain of events: pollutant
loading reductions achieved by the BMP; the physical-chemical properties of receiving streams
and consequent linkages to biologic/ecologic responses in the aquatic environment; and human
responses and values associated with these changes.  However, the necessary data to conduct
such an analysis does not currently exist.  Instead, the benefits can be outlined in terms of: 1)
effectiveness at reducing pollutant loads; 2) direct water quality impacts; and 3) economic benefits
or costs.

 
6.3.1 Storm Water Pollutant Reduction

A primary function of storm water BMPs  is to prevent pollutants from reaching streams
and rivers.  While all BMPs achieve this function to some extent, there is considerable variability
between different types of BMPs.  The extent of benefits from non-structural BMPs may be more
speculative, partly because their ability to influence human behavior is difficult to predict.

A detailed discussion of pollution removal efficiencies for individual structural BMPs is
provided in Section 5.5 of this report, so only non-structural BMPs will be reviewed in this
section.  Unlike structural BMPs, it is generally not possible to associate specific pollutant
removal rates with non-structural BMPs, with the exception of street sweeping (Satterfield,
1996).  However, some non-structural BMPs are targeted at specific pollutants.  Table 6-21
outlines non-structural BMPs believed by designers to be the most effective for removing specific
types of pollutants.  
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Table 6-21.  Non-Structural BMPs Suited to Controlling Various Pollutants

Pollutant Appropriate BMPs

Solids Street Sweeping Land Use Modifications

Oxygen-Demanding
Substances

Street Sweeping
Education: Storm Drain Stenciling
Land Use Modifications

Education: Pet Scoop Ordinance
Illicit Connections Eliminated

Nitrogen and
Phosphorus

Street Sweeping
Education: Pet Scoop Ordinance
Land Use Modifications
Proper Materials Handling

Illicit Connections Eliminated
Education: Lawn Care
Materials Storage and Recycling

Pathogens Illicit Connections Eliminated
Land Use Modifications

Education: Pet Scoop Ordinance

Petroleum
Hydrocarbons

Street Sweeping
Education: Storm Drain Stenciling
Proper Materials Handling

Illicit Connections Eliminated
Materials Storage and Recycling
Land Use Modifications

Metals
Street Sweeping
Education: Storm Drain Stenciling
Proper Materials Handling

Illicit Connections Eliminated
Materials Storage and Recycling
Land Use Modifications

Synthetic
Organics

Illicit Connections Eliminated
Education: Storm Drain Stenciling
Proper Materials Handling

Education: Lawn Care
Materials Storage and Recycling
Land Use Modifications

Temperature Land Use Modifications

pH Illicit Connections Eliminated
Proper Materials Handling

Materials Storage and Recycling
Land Use Modifications

6.3.1.1   Solids

Both highway runoff and soil erosion can be sources of solids in urban runoff.  Street
sweeping can reduce solids in urban runoff by removing solids from roadways and parking lots
before they can be detached and transported by runoff.  The benefits associated with street
sweeping depend largely on the climate.  In arid regions, airborne pollutants are a serious concern,
and there is a long time between storms for pollutants to accumulate8.  In humid regions, on the
other hand, frequent rainfall makes the use of sweepers between storms less practical.  In colder
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regions, sweeping is recommended twice per year: once in the fall after leaves fall and once in the
spring in anticipation of the spring snowmelt (MPCA, 1989).

Modifying land use to preserve open space and to limit the impervious cover can also
reduce solids loads.  By preserving open space and maintaining vegetative cover, the amount of
land cleared is limited, thus reducing the erosion potential during construction. Natural vegetated
cover has less than one percent of the erosion potential of bare soil (Wischmeier and Smith,
1978).

6.3.1.2   Oxygen-Demanding Substances

Since the primary oxygen-demanding substances are organic materials (such as leaves and
yard waste), BMPs that target these substances are best suited to reducing the oxygen demand in
storm water.  BMPs that reduce sediment loads often also reduce the loads of the organic material
associated with that sediment.  Pet waste is also a significant source of organic pollutants, and its
control can reduce the loads of oxygen demanding substances in urban runoff.  Finally, programs
geared at reducing illegal dumping and eliminating illicit connections and accidental spills of
materials can reduce the oxygen demand associated with these sources.

6.3.1.3   Nitrogen and Phosphorus

Nitrogen and phosphorus are prevalent in urban and suburban storm water. Nitrogen and
phosphorus are natural components of soil, and can enter runoff from storm-induced erosion.
Additional sources include the use of fertilizer on urban lawns and airborne deposition.  Street
sweeping can reduce nutrient loads by removing deposited nutrients from the street surface. 
Programs that focus on lawn chemical handling or replacing turf with natural vegetation also act
to reduce nutrient loading.  Finally, programs that educate the public or industry about illegal
dumping to storm drains can result in reducing the nutrient loads associated with dumping
chemicals that have high nutrient content.  Energy conservation and reduced automobile use can
reduce airborne nitrogen deposition.

6.3.1.4   Pathogens

Pathogens, including protozoa, viruses and bacteria, are prevalent in urban runoff. 
Bacteria can be found naturally in soil, and the urban landscape can produce large loads of
bacteria that can be carried by runoff.  Dogs in particular can be a significant source of pathogens.
Thus, pet scoop ordinances and associated education are effective tools at reducing bacteria in
urban runoff.  Illicit connections of sewage may also be a source of pathogens, therefore
eliminating these sources can effectively reduce pathogens in runoff.
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6.3.1.5   Petroleum Hydrocarbons

Petroleum hydrocarbons are present in many chemicals used in the urban environment,
from gasoline to cleaning solvents.  Since roadways are a major source of petroleum pollution,
scheduled street sweeping can be used to remove hydrocarbon build-up prior to storm water
runoff.  Programs geared at preventing spills of chemicals to the storm drain, either through
deliberate or accidental dumping, are effective at reducing hydrocarbon loads.  Modifying the way
land is developed can reduce hydrocarbon loads on both a site and a regional level by reducing the
use of the automobile and replacing impervious surfaces with natural vegetation.

6.3.1.6   Metals

Metals sources in urban runoff include automobiles and household chemicals, which can
contain trace metals.  Street sweeping can reduce metals loads deposited on the road surface.  In
addition, programs that focus on reducing dumping and proper material storage can reduce
accidental or purposeful spills of chemicals with trace metals to the storm drain system.  Finally,
modifying land use can reduce metals loads by reducing impervious cover, thus reducing total
runoff containing metals, and reducing the roadway length, which is often a source of runoff
containing metals.

6.3.1.7   Synthetic Organics

Much of the source of synthetic organics in the urban landscape is household cleaners and
pesticides.  Thus, education programs geared at reducing chemical and pesticide use, and proper
storage and handling of these chemicals, can reduce their concentrations in urban runoff.  In
addition, land use modifications that replace turf with natural vegetation will reduce pesticide use.

6.3.1.8   Temperature

Most non-structural BMPs are not able to prevent the increase in temperature associated
with urban development.  One exception is the use of site designs that more closely mimic the
natural hydrograph by reducing impervious cover and encouraging infiltration.

6.3.1.9   pH

The primary source of low pH in urban runoff is acid rain, and most non-structural BMPs
are not used to treat this problem.  BMPs that focus on proper materials handling and disposal can
prevent dumping of chemicals with extremely high or low pH, but this is generally not a major
problem in urban watersheds.
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6.3.2 Hydrological and Habitat Benefits

As reviewed in Chapter 4, one major impact of urbanization is induced through the
conversion of farmland, forests, wetlands, and meadows to rooftops, roads, and lawns.  This
process of urbanization has a profound influence on surface water hydrology, morphology, water
quality, and ecology (Horner et al, 1994).  In this section, the hydrologic and related habitat
impacts are briefly discussed as well as the potential benefits that can be achieved by managing
storm water runoff using structural and non-structural BMPs.

Many of these impacts can be directly or indirectly related to the change in the hydrologic
cycle from a natural system to the urban system.  Figure 4-1 illustrates the fundamental effects
that occur along with the development process.  In the natural setting, very little annual rainfall is
converted to runoff and about half is infiltrated into the underlying soils and water table.  This
water is filtered by the soils, supplies deep water aquifers, and helps support adjacent surface
waters with clean water during dry periods.  In the urbanizing conditions, less and less annual
rainfall is infiltrated and more and more volume is converted to runoff.  Not only is this runoff
volume greater, it also occurs more frequently and at higher magnitudes.  The result is that less
water is available to streams and waterways during dry periods and more flow is occurring during
storms.  A recent study in the Pacific Northwest found that the ratio of the two-year storm to the
baseflow discharge increased more than 20 percent in developed sub-watersheds (impervious
cover approximately 50 percent) versus undeveloped sub-watersheds (May et al, 1997).

As a result of urbanization, runoff from storm events increases and accelerates flows,
increases stream channel erosion, and causes accelerated channel widening and down cutting
(Booth, 1990).  This accelerated erosion is a significant source of sediment delivery to receiving
waters and also can have a smothering effect on stream channel substrates, thereby eliminating
aquatic species habitat.  As a result, aquatic habitat is often degraded or eliminated in many urban
streams.  The results are that aquatic biological communities are among the first to be impacted
and/or simplified by land conversion and resulting stream channel modifications.  Subsurface
drainage systems which frequently serve urbanized areas also contribute to the problem, by
bypassing any attenuation achieved through surface flows over vegetated areas.

A unifying theme in stream degradation is this direct link with impervious cover.
Impervious cover, or imperviousness, is defined as the sum of roads, parking lots, sidewalks,
rooftops, and other impermeable surfaces in the urban landscape.  This unifying theme can be
used to guide the efforts of the many participants in watershed protection.  Figure 6-6 visually
illustrates this trend in degradation for a series of small headwater streams in the Mid-Atlantic
Piedmont.  Here, four stream segments, each with approximately the same drainage area, and
subjected to the same physiographic conditions, respond to the effects of increased impervious
cover.  Similar results have been observed in the Southern United States with studies in Virginia,
North Carolina and Georgia evidencing this same decline in fish and macroinvertebrate
populations with increasing impervious cover (Crawford and Lenant, 1989; Weaver and Garman,
1994; Couch et al, 1996)
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Figure 6-6.  Effects of Impervious Cover on Stream Quality

Sensitive Stream  º
(Impervious Cover #10%)

- Stable Channel
- Excellent Biodiversity
- Excellent Water Quality

     » Impacted Stream
(Impervious Cover 10-20%)

- Channel Becoming Unstable
- Fair to Good Biodiversity
- Fair to Good Water Quality

Restorable Stream  º
(Impervious Cover .40%)

- Highly Unstable Channel
- Poor Biodiversity
- Poor to Fair Water Quality

  Non-Supporting Stream  º
  (Impervious Cover .65%)
     - Poor to No Biodiversity
     - Poor Water Quality
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Figure 6-7.  Stormwater Control Points Along the Rainfall
Frequency Spectrum

To mitigate this impact, many local and state governments have required the installation of
storm water management detention basins to attenuate this increased runoff volume.  It is
important to recognize that the change in hydrology caused by urbanization affects more than just
a single storm return interval (e.g., the two-year event).  Urbanization shifts the entire "rainfall
frequency spectrum" (RFS) to a higher magnitude.  As illustrated in Figure 6-7, the most
significant change is to the smallest, most frequent storms that occur several times per year.  In
the undeveloped condition, most of the rainfall from these events is infiltrated into the underlying
soil.  In the developed condition, much of this rainfall is runoff.  As the storm return interval
increases, the difference between the undeveloped and developed condition narrows.  Many
jurisdictions only require management of specific storms, usually the two, ten and sometimes, the
one hundred year events.  The two-year storm is probably the most frequently used control point
along this frequency spectrum.  Hence, while BMPs may do a fairly good job of managing these
specific control points, there have been very few locations across the country that have specific
criteria in place to manage storm water over a wide range of runoff events. Claytor and Schueler
(1996) describe the RFS as:

...classes of frequencies often broken down by return interval, such as the two year storm return
interval.  Four principal classes are typically targeted for control by stormwater management
practices.  The two smallest, most frequent classes [Zones 1 and 2] are often referred to as water
quality storms, where the control objectives are groundwater recharge, pollutant load reduction,
and to some extent control of channel erosion producing events.  The two larger classes [Zones 3
and 4] are typically referred to as quantity storms, where the control objectives are channel
erosion control, overbank control, and flood control.

Source: Claytor and Schueler, 1996
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One recent study by MacRae (1997) concluded that stream channels below storm water
detention basins designed to manage the two year storm experienced accelerated erosion at three
times the pre-developed rate.  His findings went on to suggest that the streams were eroding at
much the same rate as if no storm water controls existed.

Other jurisdictions have employed an additional level of detention storage above and
beyond that required for the two year storm.  This concept is often called “extended detention”
(ED).  McCuen and Moglen (1988) conducted a theoretical analysis of this design criteria based
on sediment transport capacity of the pre-developed channel versus that with ED control.  This
study found ED could produce an 85 percent reduction in the pre-developed peak flow of the
two-year storm.  What it did not analyze, however, was the erosion potential over a wide range of
storms.  MacRae (1993) suggested a different storm water control criterion called “distributed
runoff control” (DRC).  Here, channel erosion is minimized if the erosion potential along a
channel's perimeter is maintained constant with pre-developed levels.  This is accomplished by
providing a non-uniform distribution of the storage-discharge relationship within a BMP, where
multiple control points are provided along the runoff frequency spectrum.

6.3.2.1   Benefits of BMPs to Control Hydrologic Impacts

Numerous prior studies have documented the degradation of aquatic ecosystems of urban
and suburban headwater streams.  As stated above, in general, the studies point to a decrease in
stream quality with increasing urbanization.  Unfortunately, the benefits of BMPs to protect
streams from hydrologic impacts have only recently been investigated and only for a few studies.

Maxted and Shaver (1997), Jones et al (1997), and Horner et al (1997) attempted to
isolate the potential beneficial influence of local storm water best management practices on the
impervious cover/stream quality relationship.  Horner examined the possible influence of stream-
side management on stream quality as a function of urbanization.  Coffman et al (1998) recently
presented data on the potential hydrologic benefits of alternative land development techniques. 
Called the “Low Impact Development Approach,” this methodology attempts to mimic pre-
developed hydrology by infiltrating more rainfall at the source, increasing the flow path and time
of concentration of the remaining runoff, and providing more detention storage throughout the
drainage network, as opposed to a one location at the end of the pipe.

The preliminary findings of Maxted and Shaver, and Jones et al, suggest that, for the
BMPs examined, stream quality (as measured by a limited group of environmental indicators)
cannot be sustained when compared to reference stream conditions.  Jones assessed several BMPs
by conducting biomonitoring (fish and macroinvertebrate sampling) above and below BMPs and
comparing them to a reference watershed.  He found that the biological community tended to be
degraded immediately below BMPs as compared to the reference watersheds.  One major flaw in
the study was the lack of analysis in developed watersheds without BMPs.  This would have
compared the influence of BMPs on the aquatic community as compared to no BMPs.
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Maxted and Shaver examined eight sub-watersheds with and without BMPs.  Their study
also concluded that BMPs did not adequately mitigate the impacts of urbanization once watershed
impervious reached 20 percent cover.  While this study was useful in defining the cumulative
impacts of BMPs on watersheds, several critical questions remain.  First, since no sub-watersheds
with less than 22 percent impervious cover were analyzed, little is known about BMP ability to
protect the most sensitive species seen in less developed watersheds.  Data for sub-watersheds
with BMPs was collected approximately three years after data for the sub-watersheds without
BMPs, so climatic/seasonal constraints may have affected the outcome as much, or more than the
BMPs themselves.

Horner et al (1997) evaluated several sub-watersheds, with varying levels of impervious
cover, but only tangentially related the effectiveness of BMPs to protecting stream quality. 
Horner found that at relatively low levels of urbanization (approximately 4 percent impervious
area) the most sensitive aquatic biological communities (e.g., salmonids) were adversely affected,
and stream quality degradation (as measured by a several indicators) continued at a relatively
continuous rate with increasing impervious area.  Horner's study demonstrates a link between
urbanization and stream quality in the Puget Sound region, but since the effects of BMPs were not
directly assessed, the question of whether BMPs could "raise" these thresholds could not be
answered.

Horner did find a positive relationship between stream quality and riparian buffer width
and quality.  Here, the otherwise direct relationship of degrading stream quality with increasing
impervious cover was positively altered where good riparian cover existed.  In other words,
increasing the buffer width and condition tended to keep the stream systems healthier.

Coffman demonstrated techniques for maintaining pre-developed hydrologic parameters
by replicating the curve number and time of concentration.  The analysis indicated the amount of
storage required on-site to accommodate the change in site imperviousness.  The benefits of this
type of development, while not yet fully monitored in a field study, are likely to include increased
groundwater recharge, reduced channel erosion potential, and decreased flood potential.

One major hydrologic benefit of storm water management structures is the ability to
mitigate for the potential flooding associated with medium to larger storms.  Storm water
detention and retention facilities have been applied in many parts of the country since about 1970
(Ferguson and Debo, 1990).  These facilities include wet and dry basins, as well as rooftop and
parking lot detention and underground storage vaults.  These storage facilities attempt to reduce
flooding downstream from developments by reducing the rate of flow out of the particular
structure being used.  Although the rate of flow is reduced, the volume of flow is generally not
reduced.  Instead, this volume is delivered downstream at a slower rate, and stretched out over a
longer time.  With the exception of properly design wet ponds, these structures do not provide
any water quality benefit beyond the hydrologic modifications.  This technique has proved to be a
successful method of suppressing flood peaks when properly applied on a watershed-wide basis.
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6.3.3 Human Health Benefits

Storm water can impact human health through direct contact from swimming or through
contamination of seafood.  Most human health problems are caused by pathogens, but metals and
synthetic organics may cause increased cancer risks if contaminated seafood are consumed. 
Mercury, PCBs, and some pesticides have been linked to human birth defects, cancer,
neurological disorders and kidney ailments.  The risks may be greater to sensitive populations
such as children or the elderly.  BMPs that reduce pathogens, metals and synthetic organics will
help to limit these health risks.

Economic benefits of avoiding human health problems can include swimming and
recreation costs, as well as saved medical costs.  One study in Saginaw, Michigan estimated that
the swimming and beach recreation benefits associated with a CSO retention project exceeded
seven million dollars (US EPA, 1998c).  As another example, EPA initially estimated that
proposed Phase II storm water controls would reduce the cost of shellfish-related illnesses by
between $73,000 and $300,000 per year (US EPA, 1997d).

6.3.4 Additional and Aesthetic Benefits

Storm water BMPs can be perceived as assets or detriments to a community, depending
on their design.  Some examples of benefits include: increased wildlife habitat, increased property
values, recreational opportunities, and supplemental uses.  Detriments include: mosquito breeding,
reduced property values, less developable land and safety concerns.  These detriments can be
mitigated through careful design.

6.3.4.1   Property Values and Public Perception

The impacts of BMPs on property values are site-specific.  The presence of a structural
BMP can affect property values in one of three ways: increase the value, decrease the value, or
have no impact.  BMPs that are visually aesthetic and safe for children can lead to increased
property values.  A practice becoming more prevalent is to situate developments around man-
made ponds, lakes, or wetlands created to control flooding and reduce the impacts of urban
runoff.  Buffer zones and open areas that control runoff also provide land for outdoor recreation
such as walking or hiking and for wildlife habitat.  In many cases, developers are able to realize
additional profits and quicker sales from units that are adjacent to such areas.  A survey of
residents in an Illinois subdivision indicates that residents are willing to pay between 5 percent and
25 percent more to be located next to a wet pond, but that being located next to a  poorly-
designed dry detention basin can reduce home values (Emmerling-Dinovo, 1995). 

Safety is also a concern among the public.  A childless adult may perceive a wet pond as
an amenity, but a family might view it as a potential hazard to children.  These concerns can be
alleviated using such design features as gently sloping edges, a safety “bench” (a flat area
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9 The six minimum measures are:
• Public Education and Outreach on Storm Water Impacts
• Public Involvement/Participation
• Illicit Discharge Detection and Elimination
• Construction Site Storm Water Runoff Control
• Post-Construction Storm Water Management in New Development and Redevelopment
• Pollution Prevention/Good Housekeeping for Municipal Operations (US EPA, 1998c).
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surrounding a pond) and the use of dense vegetation surrounding ponds and infiltration basins to
act as a barrier.

Aesthetic maintenance is also important when considering long term impacts on property
values.  Poorly-maintained wet ponds or constructed wetlands may be unsightly due to excess
algal growth or public littering.  Wet ponds and constructed wetlands can also become mosquito
breeding grounds.  However, mosquito problems can usually be reduced or eliminated through
proper design and/or organic controls such as mosquito-eating fish.  Successful designs avoid
shallow or stagnant water, and reduce large areas of periodic drying, as occur in a dry detention
basin (McLean, 1995).  All BMPs need to have trash and debris removed periodically to prevent
odor and preserve aesthetic values.

6.3.4.2   Dual-Use Systems

Since BMPs can consume a large amount of space, communities may opt to use these
facilities for other purposes in addition to storm water management.  Two examples are “water
reuse” ponds and dual use infiltration or detention basins.  In one study, a storm water pond was
used to irrigate a golf course in Florida, decreasing the cost of irrigation by approximately 85
percent (Schueler, 1994b).  In the southwestern United States, BMPs are often completely dry in
between rain events.  In these regions, it is very common to design infiltration basins or detention
basins as parks that are maintained as a public open space (Livingston et al, 1997).

6.4 Review of Economic Analysis of the NPDES Phase II Storm Water Rule

The proposed storm water Phase II rule specifies that Phase II municipalities and
operators of construction sites disturbing between one and five acres of land must apply for and
receive a storm water permit.  To meet this requirement, municipalities must develop a storm
water pollution prevention plan that addresses six minimum measures9. Operators of construction
sites are required to incorporate soil and erosion controls into their construction sites and
implement a water pollution prevention plan.  The analysis presented here is a summary of the
most recent benefit-cost analysis prepared for the proposed Phase II storm water rule (Preliminary
draft number 3).  In order to address the issues raised in the public comments and during internal
review, EPA gathered additional data and information to refine the analysis of potential benefits
and costs conducted for the proposed Phase II rule.  These data, analyses, and results are
described in detail in the Preliminary Draft of the Economic Analysis of the Final Phase II Storm
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10 Estimated annual per household cost of compliance ranged from $0.63 to $60.44.  See
Section 4.2.1.2 in the Draft Final EA for a discussion of how EPA chose the mean value of $9.09
per household.  Note that the estimated per household cost does not include municipal
expenditures for post-construction storm water controls.
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Water Rule (“EA”), and are summarized in the sections that follow.  All cost and benefit estimates
are presented in 1998 dollars.  

The reader should note that the Agency continues to revise the analysis based on internal
review and new data and information.  EPA envisions completing the economic analysis in
conjunction with the Storm Water Phase II Final Rule.  Hence, all  estimates are subject to future
refinement. 

6.4.1 Analyses of Potential Costs

This section provides an overview of the methodology used to estimate costs and
pollutant loading reductions for both municipalities and construction sites subject to the final
Phase II rulemaking.  The specific components of the analysis are discussed in detail in the Draft
Final EA.  Current Agency estimates of national compliance costs, which are subject to change,
are also provided.

6.4.1.1   Municipal Costs

EPA estimated annual per household program cost for automatically designated
municipalities (MS4s) using actual expenditures reported by 35 Phase I municipalities.  Based on
census data, EPA estimated the Phase II municipal universe to be 5,040 MS4s with a total
population of 85 million people and 32.5 million households. An average annual per household
administrative cost was estimated to address application, record keeping, and reporting
requirements, which was added to the program per household cost to derive a total average per
household cost.  To obtain the national estimate of compliance costs, the Agency multiplied the
estimated total per household compliance cost ($9.09) by the expected number of households in
Phase II communities.  EPA estimates the national Phase II municipal compliance costs to be
approximately $295 million (see Section 4.2.1.3 in the draft EA)10. 
  
6.4.1.2   Construction Costs

In estimating incremental costs attributable to the final Phase II rule, EPA estimated a per
site cost for construction sites of one, three, and five acres and multiplied the cost by the total
number of Phase II construction starts in these size categories to obtain a national estimate of
compliance costs.  The Agency used construction start data from eleven municipalities that record
construction start information to estimate the number of construction starts disturbing between
one and five acres of land (see Section 4.2.2.1 in the Draft Final EA).
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In estimating construction BMP costs, EPA used standard cost estimates from R.S. Means
(R.S. Means, 1997a and 1997b) and created 27 model sites of typical site conditions in the United
States.  The model sites considered three different site sizes (1, 3, and 5 acres), three slope
variations (3, 7, and 12 percent), and three soil erosivity conditions (low, medium, and high).  The
Agency used a database compiled by the Water Environment Federation (1992) to develop and
apply BMP combinations appropriate to the model site conditions.  For example, sites with
shallow slopes and a low erosivity require few BMPs, while larger, steeper, and more erosive sites
required more BMPs. Detailed site plans, assumptions, and BMPs that could be used are found in
Appendix B-3 of the Draft Final EA.  Based on the assumption that any combination of site
factors are equally likely to occur on a given site, EPA averaged the matrix of estimated costs to
develop an average cost for one, three, and five acre starts for all soil erodibilities and slopes.  The
average BMP cost was estimated to be $1,206 for a one-acre site, $4,598 for a three-acre site,
and $8,709 for a five-acre site.

Administrative costs for the following elements were estimated per construction site and
added to each BMP cost: submittal of a notice of intent (NOI) for permit coverage ($74);
notification to municipalities ($17); development of a storm water pollution prevention plan
($1,219); record retention ($2); and submittal of a notice of termination ($17) for a total cost of
$1,329 per site.  From this analysis, EPA estimated total average compliance costs (BMP plus
administrative) for a Phase II construction site of $2,535 for sites disturbing between one and two
acres of land, $5,927 for sites disturbing between two and four acres, and $10,038 for sites
disturbing between four and five acres of land.  

The total per site costs were then multiplied by the total number of Phase II construction
sites within each of those size categories to obtain the national compliance cost estimate.  EPA
estimated construction costs for 15 climatic zones to reflect  regional variations in rainfall
intensity and amount.  Once the Phase II storm water rule is fully implemented, the total annual
compliance cost is expected to be approximately $512 million (assuming 109,652 construction
starts in 1998).

6.4.1.3   Pollutant Loading Reductions

To estimate municipal pollutant loading reductions for the final Phase II rulemaking, EPA
used the results from a 1997 EPA draft report that calculated national municipal loading
reductions for TSS based on the NURP study (US EPA, 1997d).  To estimate pollutant loading
reductions from Phase II construction starts, the U.S. Army Corps of Engineers developed a
model based on EPA’s 27 models sites to estimate sediment loads from construction starts with
and without Phase II controls (US ACE, 1998).  Estimating the pollutant loading reduction for
TSS does not capture the full extent of potential loading reductions that result from implementing
storm water controls, but provides a minimum estimate of the reductions that may result from the
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11 To date, there are no national studies that estimate pollutant loading reductions due to
the implementation of municipal storm water controls for the other pollutants found in storm
water runoff and discharges.

12EPA adjusted the WTP amounts to account for inflation growth in real per capita
income, inflation, and a 30 percent increase in attitudes towards pollution control.
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Phase II rule11.  EPA also anticipates that the rule will result in reductions in oil and grease,
nitrogen, phosphorus, pathogens, lead, copper, zinc and other metals.  Estimated annual TSS
loading reductions range from 639,115 to approximately 4 million tons for municipalities and 2
million to 8 million tons for construction sites assuming BMP effectiveness of 20 to 80 percent.

6.4.2 Assessment of Potential Benefits

A number of potential problems are associated with assessing the benefits from the Phase
II rule, including identifying the regulated municipalities as sources of current impairment to
waters and determining the likely effectiveness of various measures; difficulties in water quality
modeling; difficulties in modeling construction site BMP effectiveness; and most importantly, the
inability to monetize some categories of benefits with currently available data.

The national benefits of Phase II controls will depend on a number of factors, including
the number, intensity, and duration of wet weather events; the success of municipal programs; the
effectiveness of the selected construction site BMPs; the site-specific water quality and physical
conditions of receiving waters; the current and potential use of receiving waters; and the existence
of nearby “substitute” sites of unimpaired waters.  Because these factors will vary substantially
from site to site, data are not available with which to develop estimates of benefits for each site
and aggregate to obtain a national estimate.  As a result, the Agency developed national level
estimates of benefits based largely on a benefits transfer approach.  This approach allows
estimates of value developed for one site and level of environmental change to be applied in the
analysis of similar sites and environmental changes.

6.4.2.1   Anticipated Benefits of Municipal Measures

As part of an effort to quantify the value of the United States’ waters impaired by storm
water discharges, EPA applied adjusted Carson and Mitchell (1993) estimates of willingness to
pay (WTP) for incremental water quality improvements to estimates of waters impaired by storm
water discharges as reported by states in their biennial Water Quality Inventory reports12. 
Potential Phase II benefits are assumed to equal the WTP for the different water quality levels
multiplied by the water quality impairment associated with Phase II municipalities multiplied by
the relevant number of households (WTP x percent impaired x number of households).

The Carson and Mitchell estimates apply to all fresh water, however it is not clear how
these values would be apportioned among rivers, lakes and the Great Lakes.  Lakes are the water
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bodies most impaired by urban runoff and discharges, followed closely by the Great Lakes and
then rivers.  Hence, EPA applied the WTP values to the categories separately and assumed that
the higher resulting value for lakes represents the high end of the range and the lower resulting
value for rivers represents the low end of a value range for all fresh waters (i.e. high end  assumes
that lake impairment is more indicative of national fresh water impairment while low end assumes
that river impairment is more indicative).

The extent to which impairment will be eliminated by the municipal measures is uncertain;
hence, estimates are adjusted for a range of potential effectiveness of municipal measures.  EPA
expects that municipal programs will achieve at least 80% effectiveness, resulting in estimated
annual benefits from fresh water use and passive use in the range of $67.2 to $241.2 million.  The
potential value of improvements in marine waters and human health benefits have not been
quantified at this time.  

6.4.2.2   Anticipated Benefits of Construction Site Controls

EPA estimates the benefits of construction site controls using a benefits transfer approach 
applying WTP estimates for an erosion and sediment control plan from Paterson et al (1993)
contingent valuation (CV) survey of North Carolina residents.  The adjusted WTP estimates are
intended to reflect potential benefits of erosion and sediment control programs that protect all
lakes, rivers, and streams.  In order to transfer adjusted WTP results to estimate the potential
benefits of the Phase II rule, EPA calculated the percentage of Phase II construction starts that
are not covered by a state program or CZARA for each state.  This percentage is multiplied by the
number of households in the state and the adjusted mean WTP of $25.  The results were then
summed across all states and indicate that WTP for the erosion and sediment controls of the
Phase II rule may be as high as $624.2 million per year.

6.4.3 Comparison of Benefits and Costs

EPA estimates the total compliance costs of the rule to be $807.2 million.  The largest
portion of the total cost, $512 million, is associated with erosion and sediment controls at
construction sites.  EPA was able to develop a partial monetary estimate of expected benefits of
both the six minimum municipal measures and the construction components of the rule.  The sum
of these benefits ranges from $700 to $865 million annually [assuming 80 percent effectiveness of
municipal programs and using the mean WTP ($25) from Paterson].  The largest portion of
benefits, $624 million, are associated with erosion and sediment controls for construction sites.  

6.5 Financial Issues

Effective storm water programs require both the existence of well-performing, cost-
effective BMPs and sufficient funding.  Financing issues are discussed extensively in other Agency
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13 EPA has prepared publications to assist local governments in planning for program
funding (US EPA, 1994b).  More recently the Agency has established an internet site with current
information, the “Environmental Finance Information Network.”  The website address is
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reports and only briefly reviewed below.13  Section 6.5.1 focuses on financing options for
municipal storm water programs but does not discuss regulatory impacts on municipalities.

6.5.1 Municipal Financing of Storm Water Programs

Around the nation, local government general tax funds are the most commonly used
source of funding for storm water programs.  However, this may be the least suitable source of
storm water program or maintenance funding.  General tax revenues originate at a number of
sources and are used to finance an equally diverse number of public programs, including
education, police and fire protection, civil and criminal courts, and social and economic support
programs.  Storm water programs and maintenance must compete against a large number of other
vital public programs for a very limited number of tax dollars.  This problem has been
compounded in recent years by tax caps and the public’s general opposition to new or higher
taxes.  

The unreliability of general tax funds has led many communities around the country to
develop storm water utilities.  Storm water utilities rely on dedicated user charges related to the
level of service provided.  Charges are typically paid by property owners and managed in a
separate enterprise fund.  A variety of methods are used to determine charges, but are usually
based on some estimate of the amount of storm water runoff contributed by the property, such as
the total impervious surface or a ratio of impervious surface to total property area.  Generally a
flat rate is charged for residential properties.  

There are several advantages of using utility fees to finance storm water programs.  Unlike
general tax revenues, utility charges are a dedicated, stable, and predictable source of funds and
are not subject to state “tax cap” limitations.  Also, because charges are based on the user’s
contribution to storm water runoff, it is often seen as more equitable or fair.  Finally, utility fees
provide a mechanism to incorporate economic incentives for implementation of on-site storm
water management through reduced charges.  For example, credits or discounts are often
provided for on-site retention of storm water by nonresidential property owners.  Providing such
incentives creates greater flexibility by allowing each user to choose the cheaper option - paying
the utility charge or implementing on-site controls.  Storm water utilities are now well established
as an effective financing option.  As of 1991, over 100 communities across the country had
instituted storm water utilities (US EPA, 1994a).

Similar to utility fees, the use of inspection or permit fees to help publicly finance storm
water programs represents a relatively new application of an established component of
government revenues.  Often, these fees are associated with the issuance of a permit, such as a
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building permit, clearing permit, storm water permit, or sewer connection permit.  A permit
program based upon fees for annual inspections, such as a storm water discharge or storm water
operating permit, can provide a continuing source of funds.  However, many permit or inspection
fees are a one time charge, typically when the facility is first constructed.  These are generally not
a good funding source for continuing storm water system maintenance.

Finally, the use of dedicated contributions from land developers may be used to finance
public maintenance of storm water systems.  Under this program, the local government assumes
the operation and maintenance of a storm water system constructed as part of a private
development.  All or a portion of the estimated required funding for the O&M is obtained through
a one-time contribution by the land developer to a dedicated account which is controlled by the
local government.  Often the developer is responsible for O&M during a “warranty period,”
frequently the first two years.  Dedicated contributions provide a secure, dedicated funding source
that is not subject to state tax cap limits.  A disadvantage is that dedicated contributions are only
applicable to new storm water systems.

6.6 Summary

The use of BMPs to control storm water runoff and discharges where none previously
existed will ultimately result in a change in pollutant loadings, and there are indications that in the
aggregate BMPs will improve water quality.  The actual manner in which the loadings reductions
are achieved will depend on the BMPs selected, which will determine the associated costs.  The
physical-chemical properties of receiving streams and consequent linkages to biologic/ecologic
responses in the aquatic environment, and human responses and values associated with these
changes will determine the benefits.
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PREFACE 

This U.S. Department of Housing and 
Practice of Low Impact Development (
during the land development process. I
Land Development Standards and Acc
which simultaneously promoted safe, h
requirements that add to a home’s fina

The HUD Office of Policy Developme
Department's overall mission of helpin
communities with meeting their develo
for monitoring the nation's housing nee
development issues, and providing reli
policymakers.  This publication unders
and accurate research to our nation's h

The document focuses specifically on 
environmental issues associated with l
to low impact development and discus
technologies that developers can integ
By continually examining the land dev
continue to provide America with buil
environment. 
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Urban Development (HUD) document, The 
LID), is intended to assist the housing industry 
t complements the 1993 HUD publication Model 
ompanying Model State Enabling Legislation, 
igh-quality housing and eliminated needless 

l cost. 

nt and Research (PD&R) supports the 
g to create affordable housing and assisting 
pment needs.  In particular, PD&R is responsible 
ds, conducting research on significant community 
able and objective analysis to our nation's 
cores PD&R's commitment to delivering timely 

ousing professionals. 

technologies that affect both the cost impacts and 
and development.  It provides a brief introduction 
ses conventional and alternative techniques and 
rate into their existing land development practices.  
elopment process, the home building industry can 
t environments that enhance the natural 
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EXECUTIVE SUMMARY 

Building professionals and mu
try to satisfy many needs durin
profitable business ventures th
meet regulatory requirements.
mesh with applicable zoning o
This publication is intended to
innovative land development t
of existing development codes

In an effort to help meet both 
simultaneously incorporate ec
development process. This app
Development (LID), uses vari
simultaneously conserve and p
costs.  LID still allows land to
mitigate potential environmen
development.  

Some developers are already u
publication can help building 
learning more about LID. Last
technologies noted herein into
carefully select the technologi
topographic conditions. Some

Project Planning & Design 

While the LID approach can r
municipality, and the environm
during the development proce
with the local municipality, an
effectively answer the questio

Developers who have used LID
keys to a successful project is 
stages of development.  While
costs, the expenditures are ofte
community marketability, and

Storm Water Management 

Conventional storm water man
systems to remove water safel
health.  The systems are engin
development storm water flow
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nicipal planning officials each have numerous goals and 
g land development.  Private developers are interested in 
at also effectively address environmental concerns and 
  Public sector officials ensure that development projects 
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Low impact development storm water management systems can reduce development 
costs through the reduction or elimination of conventional storm water conveyance and 
collection systems.  LID systems can reduce the need for paving, curb and gutter, piping, 
inlet structures, and storm water ponds by treating water at its source instead of at the end 
of the pipe.  However, developers are not the only parties to benefit from the use of LID 
storm water management techniques.  Municipalities also benefit in the long term 
through reduced maintenance costs. 

Wastewater Management 

Wastewater can affect natural resources; all wastewater coming from a home must be 
sent to an effective treatment site or public treatment system in order to limit adverse 
environmental and health impacts.  Nitrogen and phosphorus are two nutrients in 
wastewater that, either in excess or through cumulative effect, can adversely affect 
receiving waterbodies.  When septic systems fail to operate as designed, excess nutrients 
in untreated wastewater can enter the environment.   

In most cases, either municipal sewer or private on-site wastewater treatment systems 
(i.e., septic systems) can handle wastewater treatment needs. However, there are 
exceptions. For instance, in some circumstances, sewer systems cannot be used because 
of cost considerations; it might be too costly to run pipes long distances to link a 
proposed development’s wastewater system to existing municipal sewer connections.  In 
other cases, a municipality might have specific health or environmental concerns that 
make the use of septic systems unacceptable. Via the LID approach, developers can 
consider a variety of on-site wastewater treatment system options either as alternatives or 
enhancements to conventional septic systems.  Some on-site treatment alternatives to 
conventional systems, such as recirculating sand filters and evapotranspiration systems, 
are “add-ons” to a traditional septic tank system.  The additional treatment unit is 
connected in-line with the septic tank and provides an extra level of treatment.   

Circulation & Design 

As the struggle to decrease nonpoint source pollution in our nation’s waters continues, 
municipalities have begun to reexamine the connection between circulation design and 
storm water management practices.  New designs for streets, sidewalks, and driveways 
can maintain the functions of circulation while helping to reduce expanses of impervious 
surfaces that can alter local hydrology and degrade water quality.  In turn, new street 
designs can influence the layout of lots and help to increase the volume of open space in 
new residential developments.   

When coupled with narrower, open-section streets, a well-designed street layout can 
eliminate hundreds of square feet of impervious surface.  Depending on the density, 
location, and type of subdivision, different types of street layouts may easily lend 
themselves to a cluster arrangement, conserving natural features, maintaining open space, 
and protecting water quality. 
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The Practice of Low Impact Development 

Part I Part II 

ion 
LID Objectives 

Project Planning and Site Design 
Alternative Technologies 

• Storm Water Management 
• Wastewater Treatment 
• Circulation and Design 

TABLE 1. OVERVIEW OF DOCUMENT 
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 SECTION 1. LOW IMPACT DEVELOPMENT (LID) PRIMER 

The LID approach to land development uses various 
 land planning and design practices and technologies  

to simultaneously conserve and protect  
natural resource systems and  
reduce infrastructure costs. 
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1.1 OVERVIEW 
In the mid 1990s, the Prince George's County, Maryland, Department of Environmental 
Resources outlined an approach for addressing suburban storm water management.  That 
approach, termed Low Impact Development (LID), uses certain technology-based 
practices to ensure that a site's post-development hydrologic functions mimic those in its 
pre-development state.  These functions include groundwater recharge, infiltration, and 
frequency and volume of discharges. 

For the purposes of this document, we have expanded the concept of LID to include site 
planning and design considerations as well as wastewater management considerations. 

1.2 BENEFITS OF LOW IMPACT DEVELOPMENT 
LID reexamines traditional development practices and technologies and focuses on 
identifying project-specific site solutions that benefit the municipality, the developer, the 
home buyer, and the environment.  Elements of the approach are also known by other 
names, such as conservation design, environmentally friendly design, resource-efficient 
design, and better site design.  In addition to the fact that LID makes good sense, low 
impact development techniques can offer many benefits to a variety of stakeholders (see 
Table 2). 

1.3 GOALS OF LOW IMPACT DEVELOPMENT 
Many developers are aware that incorporating low impact development into their existing 
practices helps them systematically balance environmental and cost issues. In particular, 
residential building professionals using the LID approach seek to do the following: 

Preserve Open Space and Minimize Land Disturbances 
Successful LID communities recognize the value of open space, mature landscapes, and 
native vegetation.  Open-space tracts incorporated into community designs and planned 
as components of larger, contiguous areas are highly desirable; in fact, homeowners 
frequently seek assurances that their community enjoys easy access to undeveloped areas 
located nearby.  Minimizing land disturbance helps dampen the impacts to ecological and 
biological processes both on and off the site. 

Protect Sensitive Natural Features and Natural Processes 
Protection of a site’s sensitive natural features and natural processes is paramount to 
planning for LID.  Judicious application of information gained in a site analysis can help 
identify developable and nondevelopable areas of a site and minimize impacts to air, 
water, soil, and vegetation (see Section 1.5.3). 

Identify and Link On- and Off-Site “Green Infrastructure” 
Green infrastructure represents the planned and managed network of wilderness, parks, 
greenways, conservation easements, and working lands with conservation value that 
support native species, maintain natural ecological processes, and sustain air and water 
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resources.  Site planners should strive to identify on-site opportunities to support and 
expand regional green infrastructure. 

Developers 

• Reduces land clearing and grading costs  

• Reduces infrastructure costs (streets, curbs, gutters, sidewalk) 

• Reduces storm water management costs 

• Increases lot yields and reduces impact fees 

• Increases lot and community marketability 

Municipalities 

• Protects regional flora and fauna  

• Balances growth needs with environmental protection 

• Reduces municipal infrastructure and utility maintenance costs (streets, curbs, gutters, sidewalks, storm 
sewers) 

• Fosters public/private partnerships 

Home Buyer 

• Protects site and regional water quality by reducing sediment, nutrient, and toxic loads to waterbodies 

• Preserves and protects amenities that can translate into more salable homes and communities 

• Provides shading for homes and properly orients homes to help decrease monthly utility bills 

Environment 

• Preserves integrity of ecological and biological systems 

• Protects site and regional water quality by reducing sediment, nutrient, and toxic loads to waterbodies 

• Reduces impacts to local terrestrial and aquatic plants and animals 

• Preserves trees and natural vegetation 

TABLE 2. BENEFITS TO STAKEHOLDERS 

Incorporate Natural Features (Wetlands, Riparian Corridors, Mature Forests) into 
Site Designs 
LID takes advantage of natural resources for both their functional and aesthetic qualities.  
For instance, when designed correctly, wetlands and pond systems can provide storm 
water management solutions as well as aesthetic and recreational benefits for the entire 
community, thus increasing lot and community marketability. 

Customize Site Design According to the Site Analysis 
Planning for LID communities relies on the performance of a thorough site analysis.   
Site planners can use the information gathered during the site analysis to create the best 
balance between development and the conservation of natural resources.  By identifying 
buildable and nonbuildable areas of a site, planners can direct development into areas that 
will experience the least impacts on air, soil, and water. 
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Decentralize and Micromanage Storm Water at Its Source 
Understanding the difference between pre- and 
post-development hydrologic patterns is 
critical to LID.  The use of best management 
practices to reduce the amount of impervious 
surfaces, disconnect flow paths (i.e., 
downspouts connected to storm sewers), and 
treat storm water at its source all help minimize 
the impacts to local hydrology.  Attainment of 
these goals can lead to the protection of water 
quality, reduction of impervious surfaces, increased open , 
reduced land disturbance, decrease in infrastructure costs,  
energy bills. 

Associated Benefits of LID 

Re
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1.4 CHALLENGES TO USING LOW IMPACT DEV
While the LID approach can result in a myriad of benefits
municipality, and the environment, the proposed use of LI
during the development process.  Two of the most frequen
who contemplate the use of LID center around restrictive 
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their decisions to use LID. 

Local ordinances guide the design and construction of new
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longer reflect today’s development practices, especially th
developers wishing to use LID may have to obtain some t
their local planning agency until local codes are updated t
Unfortunately, variances can create delays in the approva
those delays often translate into more debt service on the 
land purchase. 
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As a pure business decision, it usually does 
not make sense for a developer to go through 
the potentially time consuming steps of the 
variance process.  One way to address this 
issue is to have municipalities reword their 
zoning ordinances in order to allow LID in 
residential land development projects.  One 
thing that would help facilitate the ordinance 
revision process is the development of a 
nationwide database containing information 
on ordinances supporting the use of LID.  
This database would provide the entire 
development industry, including local 
planning officials, with a centralized resource 
that would provide examples of ordinances 
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that encourage the LID approach. 

Ideally, the time to obtain permit approval for an innovative land design should be at least 
equal to the time needed to develop that same parcel of land under the provisions of 
existing regulations.  Developers incorporating LID practices and technologies into their 
projects should ask for expedited permitting or pre-development assurances that review 
and permitting times will not be extended.  In fact, public officials that want developers 
to use LID technologies can tie incentives, such as expedited permitting process times, to 
developments incorporating those technologies. Until development ordinances are 
amended to allow innovative practices and technologies by-right, other incentives, such 
as density bonuses and reduced impact, application, or development fees can also be 
negotiated between developers and municipal officials to help offset additional costs. . 

Local citizens may also show resistance to accepting the proposed use of LID within their 
communities.  Misconceptions and minimal data regarding the safety and long-term 
viability of LID systems have led to questions concerning the practices’ and 
technologies’ efficacy, particularly in terms of flood control and public health and safety.  
To help homeowners, and sometimes even municipal officials, understand the benefits of 
LID techniques, developers may find it helpful to prepare brief educational presentations 
or publications on LID for both the general public and municipal officials.  Studies have 
shown that once residents understand the benefits to local water quality, they are more 
likely to support and accept alternative technologies.  Often, homeowners view practices 
such as bioretention cells as extra builder landscaping. 

1.5 PLANNING FOR LOW IMPACT DEVELOPMENT 
Proper team development and collaboration, (see Section 1.5.1), careful coordination 
with the public reviewing agency (see Section 1.5.2), and the performance of a thorough 
site analysis (see Section 1.5.3) are essential ingredients for successfully incorporating 
LID concepts into development plans. 

Table 3 highlights some of the ways in which LID differs from conventional 
development.  Developers who have used LID practices and technologies have indicated 
that one of the keys to a successful project is to invest additional time and money in the 
initial planning stages of development.  While this idea may be unpopular, the 
expenditures are often recouped in the form of rapid home sales, enhanced community 
marketability, and higher lot yields. 

Due to the iterative and phased nature of construction, both the collaboration and 
ordinance review/outreach phases should be conducted continuously from project 
commencement through completion.  For example, changes to one aspect of the project 
(e.g., lot layout) can affect other aspects of the project (e.g., storm water management).  
During site construction, the site should be continuously monitored for potential impacts 
to vegetation, soils, or sensitive water features such that appropriate protective measures 
can be implemented. 
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• Uses experts such as 
landscape architects, 
engineers, 
hydrologists, 
geologists, and 
biologists to 
collaborate, perform 
site analysis, and 
identify innovative 
solutions.   

• Encourages 
collaborative effort 
among all site design 
professionals to 
maximize natural 
resource benefits.    

 • Proactively seeks public 
officials’ input in pre-
development meetings to 
identify project 
opportunities.  

• Works with the community 
to include its interests in 
project design. 

• Conducts resource 
analysis first to determine 
what the site offers.  
Reviews the ordinances to 
determine potential 
barriers to proposed 
designs.  Design must 
meet ordinances or 
developer obtains a 
variance. 

 • Analyzes the 
land and 
ordinances to 
identify resource 
opportunities and 
constraints. 

• Reviews all 
inputs to create 
multiple land 
design options 
for consideration. 

• Works together 
with public 
officials to gain 
flexibility in the 
design phase. 

TABLE 3.  COMPARISON BETWEEN LOW IMPACT DEVELOPMENT AND TRADITIONAL LAND  
DEVELOPMENT PROCESSES 

1.5.1 COLLABORATION 
Historically, engineers have assumed primary responsibility for identifying a site’s 
natural resources and integrating them into project designs.  These professionals, 
however, may or may not have undergone the specialized training necessary to carry out 
their assigned tasks in the context of the LID approach.  Engineers working on LID 
projects have benefited from the input of a variety of natural resource and land 
development professionals, including planners, architects, landscape architects, 
biologists, ecologists, and hydrologists. 

Conducting the site planning process with the assistance of the above professionals 
increases the likelihood that the design process will disclose all opportunities for low 
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impact development.  For instance, a site located in a headwaters area for sensitive 
wetlands may need the assistance of a hydrologist to identify strategies to protect local 
water resources. A landscape architect could help orient houses and lots to take advantage 
of passive solar heating.  Section 1.6 discusses the process of incorporating these 
opportunities into project goals during the project design phase. 

Developers’ use of these professionals should obviously reflect a project’s size and 
budget.  In fact, the expertise offered by the above professionals may be available from 
several sources other than the professionals themselves.  For instance, project engineers 
can consult the Internet, periodicals, and local governments to gain insights into efficient 
natural resource use and land planning practices.1

1.5.2 ORDINANCE REVIEW/OUTREACH 
Before commencing work on any site design, developers committed to integrating LID 
practices and technologies into their designs should meet with local officials to review 
current development ordinances.  Ordinance review meetings between developers and 
planning staff can help identify ways in which the public and private sectors can work 
together to build communities that minimize development impacts.  Similar to the pre-
development meetings that are now required in many municipalities throughout the 
country, ordinance review meetings should focus on the ways in which LID practices and 
technologies can further the intent of current ordinances.  Developers should not view the 
meetings as opportunities for local municipalities to exert added regulatory control, but 
rather as forums in which the two parties can work together to identify mutually 
beneficial solutions. 

Items to Consider During an Ordinance Review/Outreach Meeting 

• Street Design and Parking Requirements  

• Lot Layout and Setback Requirements 

• Storm Water Management and Wastewater Treatment Practices and Technologies 

• Bonus Densities or Other Development Incentives 

• Options for Waivers or Variances 

TABLE 4.  ITEMS TO CONSIDER 

Before the ordinance review meetings, developers should familiarize themselves with the 
relevant local regulations and the specific LID practices and technologies that they wish 
to implement.  For instance, even though current zoning and storm water management 
regulations may prohibit the LID approach, a developer might be interested in integrating 
open-section roadways and grassed swales into a development.  At the ordinance review 
meeting, the developer and the municipality might negotiate a compromise that will 
allow the developer to implement the practice on certain local streets in exchange for 
setting aside additional stream buffers elsewhere on the site.  Developers can then apply 
for a variance that will likely be looked upon favorably by municipal officials since it 
was negotiated earlier between the developer and public official. This win-win situation 

                                            
1 Additional resources are listed at the end of each section in Part II. 
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reduces the developer’s street construction costs and storm water management burden 
and increases municipal protections for riparian systems. 

1.5.3 SITE ANALYSIS 
Highly attractive and marketable developments begin with a thorough site analysis that 
takes into consideration a site’s natural features.  A site analysis is a process by which a 
developer or one or more members of the development team inventories a site’s natural 
features and attributes to identify development opportunities and constraints.  Soils, water 
resources, vegetative patterns, topography, microclimate, solar orientation, viewsheds, 
and access are just a few of the site attributes that go into a thorough analysis.  Many may 
view the site analysis as a way to identify and plan for potential constraints that can 
sideline a project or increase development time or costs.  However, as environmental 
awareness continues to increase, developers have realized that identifying and 
strengthening potential opportunities can be just as important.  Table 5 provides some site 
analysis considerations that relate to Part II. 

Storm Water Management 

• Topography (low points, high points, ridgelines, swales) 

• Hydrology  (natural drainage patterns, surface and groundwater, wetlands, sensitive water resources) 

• Vegetation (existing vegetation, tree-save areas, aquatic buffers) 

Wastewater Management 

• Soils (porosity, depth to bedrock, groundwater table) 

• Topography (slopes conducive to drain fields) 

• Natural Water Features/Sensitive Waterbodies 

• Aesthetics (siting) 

• Vegetation (sensitive areas) 

Circulation and Design 

• Hydrology (natural drainage) 

• Topography (ridgelines/steep slopes) 

• Natural Features (viewsheds, waterbodies, forested areas) 

• Soils (hydric) 

 TABLE 5.  SITE ANALYSIS CONSIDERATIONS FOR TECHNOLOGIES DISCUSSED IN PART II 

Before even purchasing a piece of property, a developer usually conducts or commissions 
some type of feasibility study to identify possible physical, legal, or political barriers to 
developing the site.  A feasibility study differs from a site analysis in that it is not usually 
conducted to assist in site design.  In many instances, lending institutions may require an 
environmental assessment to identify any potential for site contamination that could 
increase liability for remediation and raise development costs.  The data collected for a 
feasibility study should by no means be considered complete.  Many other sources of 
public and private information are available (see Table 6).  Information gathered from 
different sources should be synthesized into a single, usable map and taken to the site for 
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verification, especially given that many public maps do not accurately reflect current 
local site conditions. 

However, a site analysis is about more than just preparing a base map and verifying site 
conditions.  A good site analysis can help site designers integrate the built and natural 
environments into a functioning whole while ensuring identification of the processes, 
both natural and man-made, that occur on and off site.  Armed with an understanding of a 
site’s various attributes and functions, site designers can create developments that 
enhance the site’s ecological integrity. 

One of the first concepts to understand about the site analysis is that it can rarely be 
completed during one site visit.  If time permits, the process should involve several site 
visits at different times to observe the effects of seasonal and climatologic changes on the 
property.  For instance, site hydrology may change drastically from the spring to the 
summer or views may differ radically during the winter months when trees shed their 
leaves.  Designers should also examine on- and off-site connections such as wildlife 
corridors, riparian areas, or valley systems.  The value of these systems should be 
considered in terms of both their intrinsic value and their connection to their counterparts 
in the regional environment.  Site analysis usually brings together three primary areas of 
interest: water, vegetation, and soils/topography as discussed below. 

Possible Sources of Information for a LID Site Analysis 

• City/County/State/Federal Maps 

• National Flood Insurance Program (NFIP) Floodplain Maps 

• Aerial Photographs 

• National Wetlands Inventory (NWI) Maps 

• Topography/Soils (U.S. Geological Survey/Soil Conservation Service / Natural Resources Conservation 
Service - USGS/SCS/NRCS) 

• Local Tax/Plat Maps 

• Seismic Maps 

• Hazard Maps 

• Coastal Zone Management Maps 

TABLE 6.  SOURCES OF INFORMATION 

Water 
Increasingly, public officials are evidencing concern over water quality and quantity.  
When properly protected and enhanced, water features can make a project highly 
marketable.  Studies indicate that homebuyers will pay premiums not only for waterfront 
lots but also for lots with water views or lots in communities with desirable water 
features such as lakes or streams. 

Many different water resources can exist on a given site, and all should be inventoried 
and their hydrologic relationships understood.  It is important to keep in mind that the 
connectivity of hydrologic systems means that impacts to one resource may affect 
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another.  For instance, sheetflow regime changes may affect a wetlands system, which 
may in turn affect both groundwater recharge rates and baseflows to streams. 

In addition to surface water sources such as streams, rivers, and lakes, other less evident 
sources of water are equally important and must be identified and protected.  Wetlands, 
seeps, and springs are groundwater-based sources that in most instances fall under the 
jurisdiction of the federal Clean Water Act.  Since they are fed by groundwater, these 
features may ultimately determine the location of roads, lots, structures, and on-site storm 
water management or wastewater treatment systems. 

Site designers should consider sheetflow characteristics and seasonally inundated areas.  
Sheetflow is the movement of rainwater across the surface of landscape or, in other 
words, how the site drains.  Flow paths should be identified and natural channels 
inventoried and protected.  Seasonally inundated areas, which are temporarily ponded 
shallow depressions that exist during rainy seasons, provide habitat for aquatic and 
migratory species and should be protected. 

Vegetation Tree-save areas are areas 
preserved on a development 
tract to meet tree ordinance 

requirements and/or to protect 
healthy vegetation from site 

development activities.   

Trees can be valuable resources on project sites.  They 
can significantly increase the value of individual lots by 
moderating temperatures within and outside structures, 
acting as wind buffers, and benefiting water quality.  
Vegetated riparian buffers and forested areas have the 
capacity to reduce storm water volumes, remove pollutants, and slow erosive flows.  
Current national trends indicate that buyers seek lots with mature vegetation.  Builders 
now realize that the preservation of mature trees and stands of trees can mean more 
attractive communities.  Viable tree areas should be inventoried and protected by a 
comprehensive tree preservation plan implemented before site clearing and grading.  
Most municipalities now mandate some form of tree protection and may offer credits for 
preservation of existing stands.  Tree-save areas should be incorporated into both 
buildable and nonbuildable areas of a site. 

Soils/Topography 
Soils and topographic studies can help determine the placement of streets, lots, buildings, 
wells, drainfields, and other site amenities.  A thorough analysis of all related soils 
information, including percolation and other geotechnical studies, is an essential 
component of the site analysis.  Given that federal government soil surveys are highly 
generalized, planners should not rely on them for site-specific soils information.  Hydric, 
or wetland soils, should be delineated by a certified wetlands professional and verified by 
the local U.S. Army Corps of Engineers field office. 

1.6 SITE DESIGN FOR LOW IMPACT DEVELOPMENT 
Once the planning phase is complete, the resultant information can be used in the 
formulation of the final site design. Often, standardized residential templates are overlaid 
on a site without regard to a site’s natural features and environmental sensitivities.  These 
“forced” patterns cause unnecessary impacts to local water, vegetation, and soils and can 
artificially inflate the infrastructure costs associated with clearing and grading. 
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Given that land development projects vary as widely as the parcels of land to be 
developed, it is difficult to prescribe an exact design process for every situation.  The 
three topics discussed below, site area classification, circulation design, and infrastructure 
and natural resources design, are part of an LID approach that should embrace the various 
design determinants and variables identified in Figure 1.  The list of design determinants 
and variables identified in the figure is by no means exhaustive.  Site designers should 
identify a complete list of these items based on each site’s characteristics. 

 

Infrastructure  & Natural 
Resource Design 

 
Circulation Design 

SOME ISSUES TO CONSIDER 

• Access/ egress 

• Costs 

• Lot orientation 

• Lot and street layout 

• Infrastructure 
technologies/techniques 

• Aesthetics/views 

• Local planning and zoning ordinances 

• Land use priorities / Public input 

• Climate and soils 

• Federal/State regulations 

• Sensitive natural areas 

• Topography 

• Easements 

• Hydrology 

Site Area Classification 

FIGURE 1.  LOW IMPACT DEVELOPMENT SITE DESIGN 
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1.6.1 SITE AREA CLASSIFICATION 
Once the site analysis is complete, site designers should analyze and classify areas of the 
site by suitability of use.  During the process of site area classification, it is important to 
keep in mind that maximizing a site’s development potential does not necessarily mean 
that the entire site needs to be developed.  Compact forms of development make it 
possible to conserve open space and protect habitat and water quality while promoting 
housing affordability and a sense of community. 

Even though open, nonvegetated areas are usually seen as prime development areas, site 
designers should remain flexible and take into account all natural resource information 
collected during the site analysis.  For instance, a field might serve as a headwaters area 
for sensitive wetlands or be better developed into recreational fields for a park system. 

Buildable Areas 
Buildable areas of a site are the areas that are optimal for conversion into finished lots.  
Buildable areas usually have the fewest limitations in terms of access, regulatory 
restrictions, sensitive natural features, and zoning concerns.  The process of identifying a 
site’s buildable areas may point to the advisability of clustering development into several 
small areas rather than spreading it throughout one large area.  While clustering can 
protect sensitive site features, it can contribute to infrastructure costs by increasing the 
excavation and construction costs for streets and utility lines.  Yet, narrower streets and 
rights-of-way and smaller lot sizes mean that less land needs to be developed, permitting 
the achievement of lower development costs. 

Nonbuildable Areas 
Nonbuildable areas of a site should remain undeveloped in response to regulatory, natural 
resource, planning, or other development concerns.  These areas can easily be 
incorporated into either community open space or larger regional systems.  During site 
construction, nonbuildable areas should be protected with silt or tree protection fences, 
and equipment and materials should not be stored in them.  Even though the areas are 
intended to remain undeveloped, site designers should examine opportunities to use the 
areas to accommodate the innovative technologies discussed in Part II (see Section 1.5.3 
for additional information on the integration of infrastructure and natural resources). 

1.6.2 CIRCULATION DESIGN 
As discussed in Section 4 - Circulation and Design, a well-designed pedestrian and 
vehicular circulation system is critical to the success of a development project.  The 
construction of roads is typically one of the largest infrastructure expenses for land 
development projects.  It is estimated that the cost of paving a road averages $15 per 
square yard (The Center for Watershed Protection, 1999).  The use of efficient road 
layouts, street types, and pavement treatments can significantly reduce the cost of 
roadway construction, decrease the quantity of runoff from a site, potentially increase lot 
yield and open space amounts, and protect natural resources. 

After identifying buildable and nonbuildable areas, site designers should lay out an 
efficient circulation system that provides for access, parking, and circulation.  To 
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minimize the amount of impervious surfaces, plans should maximize lot frontages and 
minimize pavement widths. 

To minimize grading and to protect riparian channels, roadways should be located on 
topographic high points and should follow the natural contours of the land, within safe 
grade tolerances.  Grade changes and curves in roadways can add visual interest to streets 
and communities and to help slow traffic.  For additional road design standards, refer to 
AASHTO’s Green Book (AASHTO, 1994). 

1.6.3 INFRASTRUCTURE AND NATURAL RESOURCES DESIGN 
The efficient blending of infrastructure and natural resources on a development site 
requires a thorough understanding of the natural processes that characterize the site and 
the infrastructure practices and technologies proposed as part of the land development 
process.  Use of many of the practices and technologies discussed in Part II may allow for 
an entirely different set of site planning and design considerations.  For instance, 
alternative wastewater treatment systems that use smaller drainfields may permit smaller 
lot sizes, which in turn can affect lot, road, and open-space layouts.  All of the alternative 
practices and technologies discussed in this publication, whether related to storm water, 
wastewater, or circulation, affect water, soils, and vegetation.  Site designers should use 
the best combination of systems based on individualized natural resource objectives for a 
given site. 
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2.1 INTRODUCTION 
Planning for storm water management in the initial stages of land development can yield 
significant cost and environmental benefits for developers, municipalities, and residents.  
Traditionally approached during site development as an obligation to satisfy state and 
federal regulatory requirements, storm water management has increasingly come under 
reexamination in light of its potential to function as a project opportunity and site design 
element.  When correctly planned for and accommodated, storm water management 
systems can simultaneously satisfy regulatory requirements, act as site design elements, 
protect the environment, and reduce infrastructure costs—all the attributes of low-impact 
development. 

The development of land, whenever and 
wherever it occurs, affects soils, vegetation, and 
water.  After land is developed, rainwater that 
would have infiltrated into the ground, been 
absorbed by plant roots and transpired, or 
evaporated into the air instead becomes surface 
runoff.  Runoff often picks up urban pollutants 
such as grease, oil, nutrients, metals, and debris 
and deposits them into local waterbodies.  In 
addition to water quality impacts, post-
development storm water runoff has other 
impacts, including changes to the peak flow characteristics of 
habitat and aquatic species, and fluctuations in local groundwa

Definition of LID 
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approach to
various land

and tech
conserve 

systems an
LID still allow
a cost-effect

potentia

Stricter federal water quality requirements under the Clean Water Act have caused both 
municipalities and developers to seek out more environmentally efficient, cost-effective 
storm water management alternatives that are compatible with hydrologic and watershed 
objectives.  At the same time, traditional methods for addressing storm water 
management have brought to the fore other considerations such as cost and maintenance 
issues, liability issues, and the need for education and outreach programs for local 
officials and residents. 

Prince George’s County, Maryland has 
pioneered several new tools and practices 

p

pu

t

History of Low Impact Development 
Initially developed and implemented by Prince 
George’s County, Maryland, in the early 1990s 
as an innovative way to handle storm water 
runoff, LID techniques have rapidly spread 
across the country.  The overall goal of LID 
storm water treatment is to mimic pre-
development hydrologic conditions through the 
use of a variety of structural and nonstructural 
practices that detain, retain, percolate, and 
evaporate storm water.  This publication is not 
intended as a comprehensive guide to LID storm 
water treatment strategies but merely aims at 
providing an overview of alternative storm water 
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management practices and technologies.  For a comprehensive look at the LID process, 
readers should consult the Prince George’s County, Maryland, Department of 
Environmental Resources for copies of its LID publications (Telephone: 301-883-5810). 

Cost Benefits 

Low impact development storm water management systems can reduce development 
costs through the reduction or elimination of conventional storm water conveyance and 
collection systems.  LID systems can reduce the need for paving, curb and gutter, piping, 
inlet structures, and storm water ponds by treating water at its source instead of at the end 
of the pipe.  However, developers are not the only parties to benefit from the use of LID 
storm water management techniques.  Although more data is needed on the maintenance 
of LID technologies, recent history has indicated that municipalities may also benefit in 
the long term through reduced maintenance costs. 

Environmental Benefits 
As storm water drains from urban areas, it picks up nutrients and pollutants such as 
nitrogen, phosphorus, oil, grease, heavy metals, and trash.  These pollutants impair water 
quality and degrade the riparian systems that many plant and animal species depend on 
for survival.  LID practices remove pollutants from storm water naturally and restore a 
site’s pre-development hydrology.  The alternative practices discussed later can recharge 
local groundwater tables, reduce domestic water use for lawns and vegetation, and 
provide habitat for a variety of species. 

Storm Water Management Techniques 

LID Practices can Reduce Development Costs by: 
Reducing the use of roadways, curbs and gutters, and sidewalks 

Decreasing the use of traditional storm sewer appurtenances 
Eliminating the use of or downsizing storm water ponds 

This section briefly discusses 
the different conventional and 
alternative storm water 
management techniques 
available to site designers, 
briefly highlighting the 
environmental and economic benefits that each can offer.  It is important to keep in mind 
that regional differences in land characteristics, climatologic conditions, soils, and local 
ordinances will dictate the availability, type, and effectiveness of options for a given site.  
Regardless of the practices and technologies ultimately chosen, developers should ensure 
that they are consistent with the goals of  regional storm water management plans.  Table 
7 lists objectives for alternative storm water management techniques. 

Decentralizing Storm Water Management Involves: 
Reducing storm water quantities 

Disconnecting hydrologic elements, such as downspouts 
 and storm drains 

Treating storm water at its source by using alternative techniques 

Finally, designers should remember that an integrated site storm water management 
system can use several combinations of conventional and alternative techniques to meet 
site environmental and watershed objectives.  Given that each development site has its 
own characteristics and 
constraints, the value of a 
thorough site analysis and 
conceptual design phase should 
not be underestimated.  While 
the complete decentralization of 
storm water operations is the 
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most desirable option for cost savings and environmental benefits, designers may still 
wish to rely on conventional systems such as wetlands or ponds to promote aesthetic or 
recreational opportunities. 

Objective 1 
Reduce the amount of impervious surfaces on the development site. 

Objective 2 
Manage storm water at the source instead of at centralized collection points. 

Objective 3: 
Use “chains” of natural treatment systems to reduce storm water quantities and pollutant loadings. 

TABLE 7.  STORM WATER MANAGEMENT OBJECTIVES 

2.2 CONVENTIONAL APPROACHES TO STORM WATER MANAGEMENT 
Conventional storm water management systems rely on collection and conveyance 
systems to remove water safely from developed areas and to protect life, property, and 
health.  The systems are engineered and designed according to estimates of post- 
development storm water flows and volumes from pervious and impervious areas. 

Conveyance Systems 
Conveyance systems comprise curbs and gutters, inlet and outlet structures, and buried 
concrete (or other) piping systems that move water from source areas to centralized 
control areas.  Costs for installing a conventional drainage system extend to material, 
labor, planning, and design costs.  Research has indicated that the cost of a conventional 
conveyance system typically ranges between $40 and $50 per linear foot (MNCBIA, 
2001).  Assuming $45 per linear foot as an average, the elimination of one mile of curb 
and gutter can decrease infrastructure and storm conveyance costs by approximately 
$230,000. 

Collection Systems 
Collection systems consist of wet and dry ponds that retain and detain storm flows until 
they can be safely discharged into local receiving waters.  While these systems have 
functioned well, other strategies for managing storm water that use ecological approaches 
are gaining popularity.  Moreover, traditional ponds are increasingly seen as expensive to 
design, construct, and maintain.  In one residential community in Prince George’s 
County, Maryland, one developer (and, ultimately, residents) saved nearly $300,000 
when the use of individual-lot bioretention practices alleviated the need for a pond.  
Table 8 provides a summary of some of the current pond types used in residential 
developments. 

It is estimated that storm water ponds in new, suburban developments consume 
approximately 10 percent of a project’s developed land area (England et al, 2000).  The 
elimination of ponds, however, can permit the preservation of additional land as 
permanent open space or allow for the platting of additional lots.  In the example from 
Prince George’s County, the developer was able to recover six lots that would have been 
lost to the area required for the storm water pond.  Beyond the environmental benefits, 
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studies have indicated that residents are willing to pay premiums for the enjoyment of 
living next to permanent water bodies, even storm water ponds.  At one condominium 
community in Virginia, the developer was able to receive premiums of up to $10,000 for 
waterfront lots (Friends of the Rappahannock, 2000). 

 

Type of Pond Cost Advantages Disadvantages 

Dry Retention Approximately $25,000 per 
acre of pond. Maintenance 
costs $100 to $500 per 
mowed acre. 

High pollutant removal 
efficiencies. 

Groundwater recharge. 

 

Proper design and 
construction critical to 
success. 

Periodic maintenance 
costs can be high. 

Wet Detention Approximately $90,000 per 
acre of pond. Maintenance 
costs variable. 

Proper design can increase 
community and property 
values. 

 

Large land areas needed 
to accommodate pond. 
Nitrogen and phosphorus 
removal capacities limited. 

Wet Detention with 
Filtration 

$100,000 per acre of pond. 
Maintenance costs variable. 

Underdrain pipes with sand 
filters offer good removal of 
suspended solids and 
attached pollutants. 

Significant maintenance 
required. Poor nitrogen 
and phosphorus removal. 

Source: England et al, 2000. 

TABLE 8.  TYPES OF PONDS CURRENTLY USED IN RESIDENTIAL DEVELOPMENTS 

2.3 ALTERNATIVES TO CONVENTIONAL SYSTEMS 
Hydrologic alternatives to conventional storm water management systems can result in 
economic and environmental savings.  Instead of piping the water to a central location, 
these alternatives try to treat the water at its source by infiltrating it into the ground.  
Some of the alternatives discussed include infiltration systems, filtering systems, alternate 
conveyance systems, and a few non-structural practices.  Often used in support of site 
design principles that advocate the reduction of impervious surfaces, alternatives aim to 
mimic natural hydrologic cycles characteristic of forests and woodlands. In fact, 
hydrologic alternatives help decentralize storm water treatment thereby eliminating the 
need for expensive conveyance and collection systems such as pipes and ponds (see 
Table 9).  

Hydrologic alternatives to conventional storm water management treat storm water at its 
source with small, cost-effective cells that use a combination of engineered soils and 
vegetation to evaporate, transpire, and percolate the storm water.  Though significantly 
less costly to design, install, and maintain than conventional systems, the alternatives are 
also effective in filtering urban pollutants, recharging groundwater, and maintaining pre-
development flows. 
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Description 
Storm water Management 

Pond/Curb and Gutter 
Design 

Bioretention System 

Engineering Redesign $0 $110,000 

Land Reclamation (6 lots x $40,000 net) $0 ($240,000) 

Total Costs $2,457,843 $1,541,461 

Total Costs--Land Reclamation plus Redesign Costs $2,457,843 $1,671,461 

Total Cost Savings = $916,382 

Cost Savings per Lot = $4,604 

Source: Derek Winogradoff, 2003. 

TABLE 9.  COST COMPARISON: CLOSED (CONVENTIONAL) SYSTEM VERSUS BIORETENTION 

2.3.1 INFILTRATION SYSTEMS 
Infiltration systems encourage the downward movement of water into the underlying soil 
to reduce the total quantity of overland runoff and pollutants from impervious surfaces.  
The systems discussed include trenches, drainfields, drywells, bioretention systems, and 
level spreaders.  In comparison with conventional conveyance systems, infiltration 
systems are inexpensive to design and construct.  Their use can reduce the amount and 
size of storm piping, inlet and outlet structures, and pond systems.  However, as is the 
case with any LID technology, infiltration 
systems must be carefully engineered to the 
site’s conditions. Table 10 provides a partial list 
of pollutant removal effectiveness. It is 
important to keep in mind that these systems are 
designed primarily for water infiltration and not 
necessarily for pollutant removal. For vegetated 
swales and filter/buffer strips there are 
situations where those systems are not always effectiv
fact increase the levels of phosphorus. In fact, a study
Association of Home Builders (NAHB) indicates that
efficiencies are highly variable (NAHB, 2002b). Thu
at the site’s climatic, soil, and other conditions to dete
right for the application. 

“First flush” pollutants are higher-concentration 
pollutant loadings that initially run off 

impervious areas.  As the duration of the rainfall

Infiltration Trenches 
Infiltration trenches are excavated trenches that are b
to permit the filtration and percolation of water into s
impervious areas, including rooftops, parking areas, a
trenches for treatment (see Figure 2).  Infiltration tren
treating “first-flush” pollutant loadings in storm wate
recharging groundwater tables that contribute to strea
trenches can remove between 80 and 100 percent of t
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from storm water as well as between 40 and 60 percent of total phosphorus and nitrogen. 
(Prince George’s County, 2001).  In areas with high concentrations of pollutants such as 
sediment, oil, grease, or grit, pretreatment mechanisms such as grassed filter strips should 
be installed upstream of the system to filter such pollutants before they enter the trench.  
This linked system concept is considered a “treatment train” approach to storm water 
management. 

 

System Total 
Suspended 
Solids (TSS) 

Total 
Phosphorus 

(P) 

Total Nitrogen 
(N) 

Zinc Lead 

Bioretention - 81 43 99 99 

Dry Well 80–100 40–60 40–60 80–100 80–100 

Infiltration Trench 80–-100 40–60 40–60 80–100 80–100 

Filter/Buffer Strip 20–100 0–60 0–60 20–200 20–200 

Vegetated Swale 30-65 10–25 0–15 20–50 20–50 

Infiltration Swale 90 65 50 80–90 80–90 

Wet Swale 80 20 40 40–70 40-70 

Rain Barrel NA NA NA NA NA 

Cistern NA NA NA NA NA 

 Source:  Prince George’s County Bioretention Manual, 2001. 

TABLE 10.  REPORTED POLLUTANT REMOVAL EFFICIENCY OF BEST MANAGEMENT PRACTICE (BMP) 

Infiltration Drainfields 
An infiltration drainfield is generally the same as an infiltration trench except that it 
functions in a manner similar to a drainfield for a septic system.  It consists of a 
pretreatment structure , a perforated manifold-type arrangement of drain lines, and a 
permeable drainfield.  The drainfield itself consists of layers of topsoil, aggregate stone, 
sand, and filter fabric.  An observation well is usually located in one corner of the system 
to permit the monitoring of flows.  Infiltration drainfields are extremely effective in 
maintaining hydrologic functions such as infiltration and groundwater recharge and in 
improving water and stream quality by filtering pollutants and attenuating runoff 
volumes. 
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FIGURE 2.  INFILTRATION TRENCH 

Dry Wells 
In residential communities, rooftops account for a significant source of runoff from 
impervious surfaces.  Dry wells, sometimes referred to as “French drains,” are usually 
sited near downspouts to manage rooftop runoff by infiltrating it into the ground (see 
Figure 3).  Dry wells are excavated pits filled with aggregate stone to hold water until it 
can infiltrate into the ground.    Similar to infiltration trenches, dry wells should be 
designed with emergency overflow structures that drain to public storm water 
conveyances to accommodate runoff from major storms.  The drainage pathways should 
be well maintained and stabilized to prevent erosion. 
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Dry wells are extremely effective in removing sediment, zinc, and lead from storm water 
and mildly effective in reducing quantities of nitrogen and phosphorus.  During 
construction, developers should take care to avoid excessive compaction of soils around 
the trenches and the accumulation of silt around the drainfield.  Depending on the type of 
pollutants filtered, drainfields need to be maintained regularly for optimum performance. 

FIGURE 3.  DRY WELL 

Bioretention 
Bioretention is possibly one of the most recognized alternative storm water management 
practices.  Used in residential, commercial, and certain industrial settings, bioretention 
has the potential to offer developers significant cost savings and environmental benefits 
over conventional storm water management systems.  Bioretention areas are shallow, 
topographic depressions filled with engineered soils and vegetation that retain, treat, and 
infiltrate water.  Figure 4 depicts a typical bioretention area. 

Bioretention systems are designed for the temporary storage of rainwater. They 
successfully remove pollutants through increased contact time with soils and plant 
materials.  As compared with conventional storm water management systems, 
bioretention areas more closely mimic the natural hydrologic cycle, allowing soils and 
plants to filter pollutants from storm water and permitting the processes of infiltration, 
evaporation, and transpiration to occur.   The systems can also create wildlife habitat, 
minimize erosion, and recharge local groundwater supplies. 
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In parking lots, storm water should be conveyed directly to the bioretention area through 
a system of grassed swales.  For residential applications, treatment areas are generally 
located some distance away from houses to increase flow paths and treat runoff from 
rooftops and driveways.  In either case, bioretention systems route storm water to 
bioretention areas that are designed to accumulate water to depths not exceeding six to12 
inches.  In the event that storm water volumes exceed treatment capacities, bioretention 
areas are usually equipped with overflow drop inlets routed to municipal storm water 
systems.  In certain industrial and commercial areas, pollutant loadings may be too 
concentrated for the successful use of bioretention areas.  In such areas, termed 
“hotspots,” the use of structural practices to infiltrate storm water may be deleterious to 
groundwater supplies.  In these instances, designers are advised to use alternative 
practices, such as exfiltration trenches, to convey filtered water into a conventional storm 
water management system for proper treatment. 

On average, bioretention costs approximately $3 to $4 per square foot of size, depending 
on the quantity of water to be treated and excavation costs.  Plant materials are 
approximately $6.40 per cubic foot of storm water treated.   
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Source: Prince George’s County Bioretention Manual, 2001. 

FIGURE 4.  TYPICAL BIORETENTION AREA 

Level Spreaders 
Level spreaders are mechanisms that convert concentrated runoff into sheetflow and slow 
the erosive velocities of storm water.   Constructed by excavating a wide, shallow trench 
and filling it with crushed stone, a level spreader must be built with its lower edge 
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completely flat to ensure the even disbursement of water.  Level spreaders are most 
effective in helping to convey sheetflow to bioretention areas.   While not typically 
viewed as treatment mechanisms, level spreaders can help increase detention storage and 
time of concentrations and thus assist with pollutant and sediment removal functions.  
They should be used as part of an integrated, decentralized storm water management 
system. 

 

 

FIGURE 5.  LEVEL SPREADER 

2.3.2 FILTERING SYSTEMS 
Filtering systems use soils and vegetation to remove pollutants from storm water.  They 
function mainly as pre-treatment devices to remove sediment before water enters 
infiltration devices such as bioretention areas. 

Filter Strips 
Filter strips are low-grade vegetated areas that permit sediment deposition during 
sheetflow (see Figure 6).  Usually used as one component of a storm water management 
system, filter strips are considered pre-treatment devices, meaning that water is routed 
through them before entering systems such as bioretention areas.  For the systems to be 
fully effective, slopes should be minimal (0 to 2 percent), with channelized flows 
eliminated.  Pollutant removal efficiency depends largely on the quantity of water treated, 
flow path and length, type of vegetation, and the soil infiltration rate.  Depending on the 
amount and type of vegetation planted and the need for replacement or amendment of 
soils, filter strips can be inexpensive to construct and maintain. 
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Source: Prince George’s County Bioretention Manual, 2001. 

FIGURE 6.  TYPICAL GRASS FILTER STRIP 

Exfiltration Trench/Dry Swale 
Exfiltration trenches function in a manner similar to infiltration trenches except for an 
underdrain system built into the bottom of the trench (see Figure 7).  After water has 
percolated through the soil media and pollutants have been removed, the water enters 
perforated drain tile and is conveyed to a local storm water drain system. 
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Exfiltration trenches are low-cost, low-maintenance systems that are highly effective in 
removing pollutants, especially sediment, from storm water.  The perforated underdrain 
in the system protects groundwater supplies from contamination in areas with high 
pollutant loadings.  These areas, usually termed “storm water hotspots,” are usually 
located in industrial or commercial areas dominated by vehicular traffic. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

FIGURE 7.  EXFILTRATION TRENCH/DRY SWALES 

Wetlands 
Constructed wetlands systems use soils, vegetation, and hydrology to remove pollutants 
from storm water.  The systems are effective in attenuating flood flows, reducing 
pollutant loadings, and providing wildlife habitat (see Figure 8).   From a community 
design standpoint, wetlands systems can create open space, offer improved aesthetics 
over traditional treatment systems, and provide recreational and educational 
opportunities. 

Most natural and artificial wetlands systems are regulated by the Clean Water Act and 
fall under the jurisdictional authority of the U.S. Army Corps of Engineers (Corps).  A 
recent U.S. Supreme Court decision concerning isolated wetlands has limited the 
jurisdiction of the Corps to navigable waters, their tributaries, and wetlands adjacent to 
these navigable waters and their tributaries. 
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Similar to their natural counterparts, constructed wetlands types can vary from seasonally 
inundated to year-round, open-water systems.  To optimize pollutant removal capacities, 
design engineers usually aim to maximize flow paths through wetlands systems to 
prolong exposure to soils and vegetation, thereby facilitating nutrient and pollutant 
uptake, retention, and settling.  Given the delicate hydrologic balance of wetlands 
systems, unmanaged storm water should never be discharged into jurisdictional wetlands, 
or wetlands under the direct control of the Corps.  Therefore, constructed wetlands should 
be designed with water quality and quantity pre-treatment mechanisms, such as sediment 
forebays or gabion walls, which attenuate storm flows and protect sensitive wetlands 
vegetation. 

As
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(JS
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FIGURE 8.  STORM WATER WETLANDS 

 compared with other alternative systems, construction costs for wetlands systems may 
 high.  The cost of a constructed storm water wetlands can exceed $300,000 per acre 
PPOH, 2001), although shallow groundwater levels, shallow depth to bedrock, and 
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sloping topography can drive up construction costs further.  In instances where the depth 
to groundwater is shallow, a clay liner should be used to prevent contamination of local 
aquifers.  The quality and quantity of imported soils and plant material are also a factor 
when considering the total cost of built systems.  However, while construction costs may 
be higher for constructed wetlands than for other BMP systems, operation and 
maintenance costs may be relatively low. 

2.3.3 CONVEYANCE SYSTEMS 
Alternate conveyance systems, such as vegetated channels and grassed swales, carry 
water to areas for treatment.  Unlike conventional conveyance systems, such as curbs and 
gutters, these systems slow the erosive velocity of storm water, increase time of 
concentrating, and filter pollutants such as sediment. 

Vegetated Channels/Grassed Swales 
Vegetated channel systems and grassed 
swales are low-cost alternatives for 
conveying water away from streets, 
downspouts, and structures.  They are low-cost alterna e 
systems, such as curbs or concrete channels.  These alternatives reduce storm water 
velocities and allow sediment and pollutants contained within storm water to be filtered. 

Curb and gutter can cost upwards of 

Source:  Fr

In residential settings, swales are an effective way to convey water to bioretention areas 
sited a short distance away from structures and foundations.  When used in conjunction 
with bioretention areas, swales function as pre-treatment mechanisms that filter 
sediments from storm water.  For health, safety, and maintenance reasons, minimum 
longitudinal slopes on swales should be 1 percent to avoid stagnation of water and to 
ensure proper drainage. 

Wet swale systems are variants of dry swales and function similarly to a wetlands system.  
Slightly more expensive to construct than a vegetated channel or dry swale, wet swales 
are designed with a permanent pool structure and planted with wetlands vegetation for 
pollutant treatment.  Due to health and safety concerns over potential mosquito breeding, 
wet swales have limited applicability in residential or commercial settings. 

2.3.4 OTHER SYSTEMS 

Rain Barrels 
Rain barrels are low-cost retention devices placed below roof downspouts to collect water 
during storms (see Figure 9).  Although rain barrels offer no primary pollutant removal 
benefits during collection times, they act as quantity controls and can help reduce the 
cumulative effects of storm water on downstream systems.  As an example, one 42-gallon 
rain barrel can provide storage for 0.5 inch 
of runoff from a rooftop measuring 133 
square feet (Prince George’s County, 
2001). 

One inch of rain on a 1,000-square-foot roof yields 
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During dry periods, water from the barrels can be used to irrigate lawns and vegetation.  
Rain barrels should be equipped with some type of overflow device that routes overflow 
to a bioretention area for treatment during major storms.  Rain barrels can be purchased 
online from a variety of municipal natural resources departments and environmental 
organizations.  They are available in a variety of colors and sizes to match architectural 
styles. 

 

FIGURE 9.  RAIN BARRELS 

Cisterns 
Cisterns are premolded plastic storage devices that are usually sited underground in 
proximity to rooftop downspouts.  They function in a manner similar to rain barrels but 
offer storage capacities from 100 to 1,400 gallons.  Water from cisterns is stored and 
released during dry periods, promoting water conservation for lawn and garden irrigation.  

2.4 ADDITIONAL RESOURCES 
Additional resources that provide detail on individual storm water management topics are 
listed below. The resources are not provided as endorsements, merely as educational and 
reference tools.  Given regional variations in climate and land development needs, we 
have tried to include region- specific resources.  It is important to note, however, that 
addresses, especially Internet links, are subject to change.  This list contains the latest 
links and addresses as of the date of this publication. 

Storm Water Management Manuals and Best Management Practices 
City of Alexandria, Virginia  
http://ci.alexandria.va.us/solidwaste/stormwater.html  
Information on Virginia storm water ordinances and directions on acquiring publications 
such as The Alexandria Supplement to the Northern Virginia BMP Handbook and The 
Virginia Storm Water Management Manual. 
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City of Austin, Texas  
http://www.ci.austin.tx.us/watercon/default.htm 
Details of the city of Austin's Water Conservation Program as well as information about 
the city's rain barrel program (follow links to Single-family, Multi-family, and 
Commercial). 

Friends of Bassett Creek, Minnesota  
http://www.mninter.net/~stack/bassett/gardens.html  
A comprehensive guide to the creation of rain gardens for runoff management, habitat 
creation, and aesthetic value is provided with design and construction information and 
recommendations on plant material. 

F.X. Browne, Inc.  
http://www.fxbrowne.com/html/gs-facts/gs_primers.htm  
A fact sheet entitled Bioretention Systems for Storm Water Management is available for 
downloading at the homepage of the F.X. Browne environmental consulting firm. 

National Association of Home Builders  
http://www.toolbase.org/tertiaryT.asp?TrackID=&CategoryID=1438& 
DocumentID=2007 
An online report from the association's Technology Inventory entitled Bioretention Sites 
for Storm Water Management includes installation details, a short benefit/cost analysis, 
and a short list of bioretention links. 

Pennsylvania Association of Conservation Districts 
http://www.pacd.org/products/bmp/bioretention.htm  
A Web site devoted to providing information on the bioretention BMPs for storm water 
pollution prevention. 

Prince George's County, Maryland  
http://www.epa.gov/nps/lid/index.html 
The Prince George's County Maryland Department of Environmental Resources 
Programs and Planning Division (PGDER) created two publications with assistance from 
the U.S. Environmental Protection Agency (EPA): 1) Low-Impact Development Design 
Strategies An Integrated Design Approach (EPA 841-B-00-003), and 2) Low-Impact 
Development Hydrologic Analysis (EPA 841-B-00-002).  

State of Maryland Department of Environment  
http://www.mde.state.md.us/environment/wma/stormwatermanual/ 
This link provides updates on Maryland's Storm Water Management Program, including 
information on obtaining copies of The 2000 Maryland Storm Water Design Manual 
(Vols. I & II). 

State of Massachusetts Bureau of Resource Protection 
http://www.state.ma.us/dep/brp/ww/wwpubs.htm#storm  
Downloadable versions of Massachusetts Storm Water Policy Handbook, Storm Water 
Technical Handbook, and Storm water Management Policy. 

Storm Water Center  
http://www.stormwatercenter.net/Assorted%20Fact%20Sheets/Tool6_Storm 

THE PRACTICE OF LOW IMPACT DEVELOPMENT (LID) 
45

0010957



water_Practices/Filtering%20Practice/Bioretention.htm 
A comprehensive document entitled Storm Water Management Fact Sheet: Bioretention 
provides detailed information on bioretention practices, including applicability, design 
considerations, and benefit/cost analysis. 

Texas Natural Resources Conservation Service  
http://www.txnpsbook.org  
Texas Nonpoint Sourcebook, a site designed to provide storm water management 
information to public works professionals and other interested parties both in Texas and 
elsewhere, provides information ranging from basic to technical. 

University of Washington Center for Urban Water Resources Management 
http://depts.washington.edu/cuwrm/  
A downloadable version of a publication from a research project investigating the use of 
permeable pavement entitled The University of Washington Permeable Pavement 
Demonstration Project--Background and First-Year Results is available under the Land 
Cover and Imperviousness section of the research link at the center's homepage. 

U.S. Environmental Protection Agency  
http://www.epa.gov/owm/mtbfact.htm  
The Office of Wastewater Management in the Office of Water provides downloadable 
fact sheets on BMPs for urban storm water management, including bioretention, porous 
pavement, wet detention ponds, and more. 

Washington State Department of Ecology  
http://www.ecy.wa.gov/biblio/9911.html 
The Storm Water Management Manual for Western Washington describes the storm 
water management standard for all new development and redevelopment projects in the 
Puget Sound area.  

Organizations and Internet Resources 
American Forests  
http://www.americanforests.org/  
The American Forests home page includes news, links, publications, and information on 
the use of trees to protect the environment. Included in the site is a link to the Trees, 
Cities and Sprawl section, which contains information and resources on urban forestry 
and resource protection. 

American Society of Civil Engineers  
http://www.bmpdatabase.org  
The society and the U.S. Environmental Protection Agency provide an online, searchable 
database of over 90 studies evaluating the effectiveness of various storm water BMPs for 
surface water quality protection. 

Center for Watershed Protection's Storm Water Center  
http://www.stormwatercenter.net/  
The Storm Water Center offers resources to assist decision makers and the public on 
storm water management issues. Resources include publications and manuals, slide 
shows, ordinance information, monitoring and assessment methods, and BMP fact sheets. 
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One publication, Better Site Design: A Handbook for Changing Development Rules in 
Your Community, could prove useful to municipal officials interested in revising their 
zoning ordinances. 

Friends of the Rappahannock 
http://for.communitypoint.org/pages/LID.htm 
Friends of the Rappahannock, a nonprofit organization, highlights five existing 
commercial projects in the Fredericksburg, Virginia, area that were redesigned on paper 
to incorporate LID practices. 

Low Impact Development Center, Inc.  
http://www.lowimpactdevelopment.org  
The Low Impact Development Center is a nonprofit water resources research group with 
a mission of conducting research and training on low impact development and sustainable 
storm water management. Publications, pictures, and other resources are available on the 
site. 

Pennsylvania Housing Research/Resource Center  
http://www.engr.psu.edu/phrc  
Part of the Resource Center’s work is in conducting research related to “smart growth” 
and sustainable site design.  A workshop conducted March 2003 by Scott Brown entitled, 
“Understanding Management Practices for Post Construction Storm Water Control” 
provided information on the impact of development on runoff response. 

Urban Land Institute  
http://www.uli.org  
The home page of the Urban Land Institute, an organization committed to providing 
responsible leadership in the use of land toward enhancing the environment, offers design 
resources for housing, retail, office, and transportation development. 

U.S. Department of the Navy, Environmental Department  
http://www.nfesc.navy.mil  
A list of links to the Navy's pollution prevention program includes information about 
equipment, implementation, and planning. Also included is the Joint Service Pollution 
Prevention Library, a searchable database of prevention documents. 

U.S. Environmental Protection Agency  
http://www.epa.gov/OW/index.html 
The Office of Water provides an immense amount of information on the protection and 
conservation of our nation’s water resources.   

Regional-Specific Resources 
Northeastern United States 

Cornell Cooperative Extension of Onondaga County  
http://www.cce.cornell.edu/onondaga/fingerlakeslan/default.htm  
The Web site presents information and design suggestions for landscaping property in a 
manner that reduces the risk of pollution to surface waters. The information is oriented to 
the Finger Lakes, New York region but is applicable to many other areas. 

THE PRACTICE OF LOW IMPACT DEVELOPMENT (LID) 
47

0010959



Minnesota Pollution Control Agency  
http://www.mnerosion.org/tools.html  
A comprehensive manual available online entitled Protecting Water Quality in Urban 
Areas highlights technical information about BMPs for protecting lakes, streams, and 
groundwater from storm water-related pollution. 

New York State Department of Environmental Conservation 
http://www.dec.state.ny.us/website/dow/swmanual/swmanual.html 
The New York State Storm Water Management Design Manual provides designers with a 
general overview on how to size, design, select, and locate storm water management 
practices at a development site in compliance with state storm water performance 
standards. 

Southeastern United States 

Mississippi State University Agricultural and Biological Engineering Department  
http://abe.msstate.edu/csd/NRCS-BMPs/pdf/water/quality/bioretentsys.pdf  
A downloadable, two-page fact sheet providing descriptions and diagrams of a shallow-
depression bioretention system. 

Northern Virginia Regional Commission  
http://www.novaregion.org/es_pubs.htm  
A list of publications for purchase and downloading, including documents on BMPs such 
as The Northern Virginia BMP Handbook and Nonstructural Urban BMP Handbook and 
publications on Virginia's watersheds. 

NRDC’s Storm Water Strategies: Strategies in the Southeast 
http://www.main.nc.us/riverlink/content/07chap/chap07.htm 
Case studies for addressing storm water management techniques in new development and 
redevelopment. 

Western United States 

Built Green Colorado 
http://www.builtgreen.org/sites/green.htm 
The Built Green Colorado Web page with links to many green building resources. Built 
Green Colorado is a public/private partnership created to encourage home builders to use 
technologies, products, and practices that enhance energy efficiency, reduce pollution, 
provide healthier indoor air, reduce water usage, preserve natural resources, improve 
durability, and reduce maintenance. 

Caltrans Storm Water Management Program 
http://www.dot.ca.gov/hq/env/stormwater/index.htm 
Information on current monitoring studies, publications, conferences, and links are 
presented in the context of  California’s Storm Water Management Program. The site is 
oriented to reducing the impact of California roadways on aquatic resources. 

City of Seattle  
http://www.ci.seattle.wa.us/util/surfacewater/bmp/default.htm 
Information on simple and effective BMPs for homeowners and businesses provided by  
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Seattle Public Utilities. The information includes everyday tips for protecting surface 
water. 

U.S. Environmental Protection Agency Region 10  
http://www.epa.gov/region10 
The Region 10 home page provides general information on the region’s resources as well 
as links to its programs. This site also includes regularly updated information on 
environmental issues in the local news.  

Utah Association of Conservation Districts 
http://www.ci.north-
logan.ut.us/Information/Low%20Impact%20Report/Low%20Impact%20Report.html 
The community of North Logan developed LID roadway design standards. The site 
includes documentation of the process, exhibits, standards, and specifications. 

Southwestern United States 

Arizona Department of Water Resources 
http://www.adwr.state.az.us/ 
A variety of information on all aspects of water resources for the state of Arizona.  

Pima County Department of Environmental Quality 
http://www.deq.co.pima.az.us/water/storm.htm  

Provides information on Tucson and the surrounding area’s storm water management 
program and components.  

Pima County Flood Control District  
http://www.dot.co.pima.az.us/flood/wh/index.html  
Methods for collecting, storing, and distributing rainwater to reduce residential runoff 
loads as well as information on harvesting system maintenance. 

THE PRACTICE OF LOW IMPACT DEVELOPMENT (LID) 
49

0010961



. 

 

0010962



 
 
 

T 

 
 
 
 
 
 
 
 
 
 
 
 

Pr

 pro

 
 
 
 
 

0010963
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3.1 INTRODUCTION 
Section 2 addressed storm water management issues and explained how rainwater could 
be used as an asset instead of viewed as a liability in new developments.  As we 
mentioned in Part I, we have expanded LID to include wastewater management.  We now 
turn to the methods and systems that developers can use for effectively treating 
wastewater generated at residential sites. 

It is becoming increasingly popular to protect the nation’s surface water and groundwater 
and prevent further stress from a variety of pollution sources.  Approximately 300,000 
miles of rivers and shorelines and approximately 5 million acres of lakes are polluted by 
harmful microorganisms, sediment, and excess nutrients. 
(http://www.epa.gov/owow/tmdl/overviewfs.html). Wastewater can contain nutrients 
(e.g., nitrogen, phosphorus), pathogens (e.g., disease organisms), and chemicals (e.g., 
ammonia, medical byproducts).  Thus, developers must ensure that equipment and 
management methods effectively treat wastewater before it is released into the 
environment. 
 
Table 11 lists current conventional wastewater management practices and technologies 
and the alternative systems discussed in this chapter.  The 1993 HUD Proposed Model 
Land Development Standards and Accompanying Model State Enabling Legislation 
publication addressed some of the conventional technologies, which are briefly noted 
below.  To put current technology use into perspective, Figure 10 shows that a vast 
majority of homes in the United States rely on municipal sewer systems. 

Wastewater Management Options Discussed in Chapter 

Conventional 
Municipal Sewer 

Single Septic 
Community Septic 

Combined On-Site Systems and Sewer 
Storage and Removal 

 

Alternative 
Aerobic 

Sand Filters 
Mound  

Trickling Filter 
Evapotranspiration  
Low-Pressure Pipe 

TABLE 11.  WASTEWATER MANAGEMENT OPTIONS 

Although only 23 percent of homes in the United States are on individual septic systems, 
such systems can be a significant source of water pollution.  Moreover, the average age 
of a home with a septic system exceeds 30 years.  Further, of those homes on septic 
systems, an estimated 403,000 experienced system breakdowns in a three-month period 
in 1997 ( Bureau of the Census, 1999). 
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Septic 23% 

77% 
Sewer 

FIGURE 10.  HOW HOMES HANDLE WASTE

The management of residential wastewater is a process frau
regulatory issues.  For instance, some communities limit th
systems because improperly maintained systems can releas
soils; in other instances, communities have experienced a n
malfunctions.  Effluent contains excess nutrients and harmf
adversely affect water quality.  Regulatory officials respon
water by adopting progressively stringent wastewater treatm
specifically, in some cases, communities turn to rigorous re
systems as a means of curtailing development, yet they fail
quality issues can be addressed by using alternative wastew

It is important to keep in mind that septic systems are still u
throughout the country.  However, in response to the proble
industry continues to develop alternative systems designed
issues that can plague the performance of conventional sep

This chapter briefly describes the environmental, cost, and 
with wastewater treatment.  It then explains how conventio
deal with wastewater management.  The last part of the cha
more common alternative means of wastewater managemen
chapter’s overall objectives. 

 
 
 
 
 
 

 

 

Objective 1: 
Explain how the use of alternative systems and combinations of systems c

and loadings to municipal sewer system
Objective 2: 

Demonstrate alternative lot and site layouts to accommodate a
Objective 3: 

Show how the use of alternative systems and combinations of systems
waterways. 

TABLE 12.  WASTEWATER MANAGEMENT OB
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3.1.1 ENVIRONMENTAL ISSUES 

• Heavy Equipment--Heavy-duty trucks and other equipment passing 
over a septic system or drainfield may damage the pipes or  system 
parts. 

• Clogging--Systems are designed to keep solids, e.g., sludge and 
scum, out of the final effluent.  However, if those elements make it to 
the drainage field, they can cause premature soil clogging such that the 
effluent from the septic tank has trouble percolating into the soil and 
can pond. 

• Roots--Tree and bush roots can enter the system. It is essential to 
keep large plants away from the septic system. 

• Improper Sizing/Design--The system must be large enough for the 
load and installed in suitable soils as well as in as shallow a trench as 
possible so that it does not interfere with groundwater. 

• Improper/Lack of Maintenance--Septic systems need routine 
maintenance, including tank pumping and cleaning and inspection by a 
licensed professional.  Properly maintaining a tank keeps solids from 
accumulating and clogging the leach field. 

LID is an approach that 
uses technologies to 
simultaneously conserve 
and protect natural 
resource systems and 
reduce infrastructure 
costs.  Wastewater can 
affect natural resources; 
all wastewater coming 
from a home must be sent 
to an effective treatment 
site or public treatment 
system in order to limit 
adverse environmental 
and health impacts.  One 
of the reasons that public 
officials prefer to rely on 
municipal sewer systems 
for wastewater treatment 
is that many of the systems 
are operated by trained 
technicians who 
continuously monitor the treatment process to ensure that discharge waters meet local 
permit or other regulatory requirements. 

TABLE 13.  COMMON REASONS FOR SEPTIC SYSTEM FAILURE 

In most cases, wastewater treatment can be handled by one of the four conventional 
methods noted in Table 11.  However, there are exceptions. For instance, in some 
circumstances, sewer systems cannot be used because of cost considerations; it might be 
too costly to run pipes long distances to link a proposed development’s wastewater 
system to existing municipal sewer connections.  In other cases, a municipality might 
have specific health or environmental concerns that make the use of septic systems 
unacceptable.  

Nitrogen and phosphorus are two nutrients in wastewater that, either in excess or through 
cumulative effect, can adversely affect receiving waterbodies.  When septic systems fail 
to operate as designed, excess nutrients in untreated wastewater can enter the 
environment.  Excess nitrogen in streams, lakes, and estuaries stimulates the growth of 
plants (algae and phytoplankton).  Algae in turn consume oxygen, and the decomposition 
of dense algal blooms leads to anoxia (no oxygen) and hypoxia (low oxygen).  
Eventually, the aging process of the waterbody is accelerated through a complex chain of 
events known as eutrophication. Indicators of eutrophic conditions include odors, poor 
water clarity, stressed marine organisms, and, in severe cases, dead fish. 

From a public health point of view, conventional septic system failure is one of the main 
reasons for increased interest in alternative on-site wastewater treatment systems.  Table 
13 lists some common causes of septic system failure.  Conventional septic system 
failures potentially can contaminate groundwater and surface water with bacteria harmful 
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to humans.  Further, septic systems with poor nitrogen removal can overload nearby 
waterways, resulting in algal blooms and adverse impacts on aquatic life. 

Numerous communities nationwide are attempting to address general water 
contamination and, in particular, nitrogen loading.  For instance, when studies showed 
that septic systems were threatening groundwater supplies in the Los Angeles area, the 
Los Angeles Regional Water Quality Control Board voted in 1999 to prohibit the 
installation of any new septic systems in Ventura County and required the use of septic 
systems to cease by January 1, 2008 (California EPA Press Release, August 17, 1999).  
Studies showed that the prohibition was necessary to safeguard the public health and 
protect the local water supply; community drinking water is pumped from groundwater 
beneath the discharge area of the septic systems.  As part of its overall water conservation 
plan, Milford, New Hampshire, prohibits septic system use near waterbodies 
(http://www.ci.milford.nh.us/conservation/streams.html).  The Chesapeake Bay 
watershed is an area greatly affected by water pollutants.  The Chesapeake Bay Program, 
which is designed to protect the bay, determined that between 55 and 85 percent of the 
nitrogen entering an on-site wastewater treatment system could be discharged into 
groundwater (U.S. Environmental Protection Agency, 1993).  As noted in a U.S. 
Environmental Protection Agency (EPA) report, “Hydraulically functioning systems can 
create health and ecological risks when multiple treatment units are installed at densities 
that exceed the capacity of local soils to assimilate pollutant loads” (U.S. Environmental 
Protection Agency, 2002).  Thus, the concern over septic systems extends to both the 
inability of septic systems to remove nitrogen and the increased number of septic tanks 
installed in any one area. 

Phosphorus is another nutrient that, if discharged from septic systems, can lead to 
eutrophication of nearby waterbodies, although it is considered less of a threat than 
nitrogen to groundwater and surface contamination via conventional septic systems.  
Septic systems are generally effective in adequately removing phosphorus; furthermore, 
soil particles adequately adsorb soluble phosphorus and extract soluble phosphorus 
compounds from septic tank effluent as it leaches through the soil profile, thus limiting 
the movement of phosphorus through the soil. 

3.1.2 COST ISSUES 

Municipal Sewer Connection Fees 
In addition to environmental issues, economic factors play a role in the selection of an 
appropriate wastewater treatment system.  To connect a home or community to a 
municipal sewer system, developers must pay certain fees.  A community that operates a 
municipal sewer system often combines the potable water tap fee with the sewer 
connection fee.  In addition, communities sometimes charge developers impact fees to 
help offset new homeowner impacts on community resources. 

Impact fees are not new; they have existed since enactment of the Standard Planning 
Enabling Act of 1922.  However, both the number and dollar amount of impact and 
connection fees have risen dramatically since the early 1900s. In some communities, 
sewer connection fees have risen to help municipalities pay for system operation and 
maintenance costs and system expansions.  Fees can range from $1,500 per house to over 
$14,000 per house.  Fee increases have exacerbated the affordable housing problem 
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currently plaguing portions of the United States.  In a related matter, some communities 
report that their wastewater treatment facility is at or near capacity, hindering further 
residential development until facility expansion can accommodate additional growth.  In 
response, HUD's Office of Policy Development and Research created the Regulatory 
Barriers Clearinghouse to examine how impact fees and other issues affect the creation 
and maintenance of affordable housing (http://www.huduser.org/rbc/). 

Conventional Septic Installation and Maintenance Costs 
The cost of installing septic systems depends on system size, treatment capacity, 
occupancy, and land issues such as the type of on-site soil.  For example, in Minnesota, 
the costs of installing a septic system can range from $2,000 to $7,000.  The average cost 
to pump the tank’s sludge ranges from $75 to $150.  Pumping the tank at the appropriate 
frequency is less costly than replacing the system’s leach field, which would be needed if 
solids enter the field from an overloaded septic tank.  If a septic system and 
corresponding leach field need to be replaced in Minnesota, the costs are equal to that of 
installing a new system -
http://www.extension.unm.edu/distribution/naturalresources/components/DD6946c.html. 

3.1.3 REGULATORY ISSUES 
Currently, most local regulations are prescriptive and limit the introduction and use of 
alternative on-site wastewater treatment systems (OWTS).  Public health officials, 
however, can facilitate the use of alternative OWTSs by revising the applicable codes. 

The use of alternative systems can reduce the capacity strain on an existing wastewater 
treatment facility.  In fact, some local officials may be willing to allow alternative 
OWTSs on some but not all lots within a parcel.  For instance, some lots may have the 
appropriate soil composition for the use of conventional septic systems while the soils on 
other lots in the development may not lend themselves to such systems.  Thus, a 
community that needs to increase the capacity of the local wastewater treatment system 
could allow a mix of alternative and traditional OWTSs on a single site instead of relying 
exclusively on alternative systems.  This is an example of how LID is flexible in its 
application. 

3.1.4  GENERAL PERFORMANCE STANDARDS 
In general, wastewater treatment systems take in wastewater, treat it, and release it to the 
environment.  It is difficult, however, for prescriptive codes to specify the full range of 
technological options appropriate for a given site and anticipate the different sensitivities 
of the site’s water and land resources.  Although the topic is beyond the scope of this 
publication, public officials could use performance codes to address site-specific natural 
resource needs while meeting health requirements. 

In 2002, the National On-Site Wastewater Recycling Association (NOWRA) received a 
grant to develop draft national on-site performance standards 
(http://www.nowra.org/model_code.html).  The underlying issue and impetus for the 
project is that local wastewater regulations are usually prescriptive.  Although alternative 
OWTSs have worked elsewhere in the country, local code officials are often reluctant to 
approve the use of these systems in their jurisdiction when a site does not meet the 
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prescriptive requirements.  The goal of the NOWRA project is to create a set of national 
OWTS standards that local officials could use for approving the use of innovative 
systems (Small Flows Quarterly, Winter 2002). 

The U.S. EPA states in a March 28, 2003 Federal Register notice regarding Voluntary 
National Guidelines for Management of On-site and Cluster (Decentralized) Wastewater 
Treatment Systems, “State agencies report that some of these systems have failed because 
of inappropriate siting or design or inadequate long-term maintenance. Historically high 
failure rates in some areas indicate a need for better management of these systems to 
protect public health and water quality.” U.S. EPA has thus developed the Management 
Guidelines that are designed to enhance system performance through improving the 
quality of management programs (Federal Register, 2003). You may access this Federal 
Register notice electronically through the EPA Internet under the Federal Register 
listings at http://www.epa.gov/fedrgstr/T.  

3.2 CONVENTIONAL APPROACHES TO WASTEWATER TREATMENT 
Developers typically have four options regarding residential wastewater treatment 
systems: tying into a municipal or public sewer system, providing homeowners with an 
on-site septic system, using a community septic system, or using a combination of on-site 
systems and tying into the municipal system.  Centralized municipal systems, often 
available in urban and many suburban areas, are often the most cost-effective option 
when municipal system connections are proximate to the land to be developed.  
Municipal systems consist of a series of pipes and pump stations leading to a wastewater 
treatment facility.  The facility treats the water before releasing it to a body of water.  In 
many instances, however, homes in a development cannot connect to a municipal 
treatment system.  It may be cost-prohibitive to connect to a municipal system because of 
distance to conveyance pipes, or a municipal system already at capacity cannot treat 
additional effluent.  In these cases, developers have traditionally turned to septic systems. 

A conventional septic system normally treats a home’s wastewater in an underground 
septic tank located on the property.  The life of septic systems depends on the quality of 
the installation, correct usage, and the frequency of maintenance.  With appropriate 
maintenance, many systems can last for 20 years or more. 

Two primary factors in a septic system’s successful operation include proper installation 
and appropriate operation and maintenance.  Assuming proper installation, homeowners 
must ensure that the tank is pumped out as frequently as needed.  In addition, given that 
the bacteria within the tank are sensitive to the wastewater inputs, homeowners should 
not use the system for the disposal of chemicals such as turpentine, alcohol, and bleach as 
well as for large volumes of grease and animal fats; such items can clog the system.  
Developers should provide homeowners with a list of “things to do and not to do”.  The 
National Small Flows Clearinghouse sells The Homeowner On-Site System 
Recordkeeping Folder (Item #WWBLPE37) and the Homeowner Septic Tank 
Information Package (Item #WWPKPE28) to help homeowners record and store 
information about their septic system and to educate homeowners on system care and 
system (http://www.nesc.wvu.edu/nsfc/nsfc_septicnews.htm#septic). In addition, the U.S. 
EPA has created a free, one-page Homeowner Septic System Checklist to highlight the 
homeowner’s septic system maintenance needs (U.S. EPA, 2003). 
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Another wastewater management option sometimes used by developers is a 
communitywide wastewater treatment system.  Although the vast majority of today’s 
homes either use single septic systems or are connected to public sewer, some developers 
have installed communitywide septic systems.  The systems treat wastewater for a group 
of homes in a manner similar to a septic system for a single home.  Small community 
cluster systems often try to take the best attributes of municipal sewers and septic systems 
and use them to reduce wastewater treatment system installation costs while meeting 
environmental goals.  The systems transport wastewater from homes via sewer pipes to 
either a conventional treatment plant or a pre-treatment facility.  The effluent is then 
discharged to soils similar to those required in the last stage of a single septic system’s 
treatment process. 

Some communities install a centrally located package wastewater treatment plant that 
connects each home in that community to the plant.  The package system is similar to 
public wastewater treatment facility except that the effluent from the homes travels to a 
privately owned and operated treatment plant located in the community (sometimes 
referred to as “small community sewer” or “distributed sewer”). 

A small number of jurisdictions are using natural open spaces, golf courses, and soccer 
fields as areas for drip irrigation of semitreated effluent.  Such uses of open space allow 
effluent to be effectively disposed of across large areas.  Another benefit of  is that the 
systems can be created as needed.  The developer can calculate how much effluent the 
entire development will likely generate and then phase in the system as homes are built.  
The system’s potential drawbacks include a perception that odor will be a problem or that 
public health will be compromised. 

In several communities, community systems have proven themselves a feasible 
alternative.  For example, in Warren Village, Vermont, nearby streams had become 
polluted in part because of a combination of dense development, small lot sizes, and 
failed single septic systems.  When residents determined that a municipal sewer system 
was too expensive, the town used two parcels--a soccer field and a vacant lot-- as 
common leaching fields with a total capacity of 30,000 gallons per day.  Homeowners 
whose lots lacked adequate wastewater disposal capacity could pay the newly formed 
wastewater management district $250 per user per year to discharge to the community 
system (http://www.daylor.com/projects/Gloucester/CommunityWastwater.htm). 

Community systems can also facilitate the use of smaller house lots.  Single septic 
systems need an adequate land area for the leach field.  With community systems, the 
final treatment location is consolidated into one large leach field instead of relegated to 
several individual fields.  Allowing for smaller lots can help the developer preserve open 
space, furthering the goals of low-impact development. 

Some instances warrant a combination of sewer hook-up and septic system installation.  . 
For example, a municipal sewer system may be able to serve only an additional 50 
homes, yet a proposed development calls for 200 homes.  Public officials and the 
developer might agree to hook up 50 of the new homes to the public system and serve the 
rest of the homes with an on-site septic tank system. 

A combination system might also be warranted when soils on part of the development are 
not suitable for septic tank installation.  In this instance, the lots that cannot accommodate 

THE PRACTICE OF LOW IMPACT DEVELOPMENT (LID) 
59 

0010971



septic systems could be connected to the municipal system while the rest of the lots could 
be served by septic systems or municipal connections.  

Clearly, each parcel of land is often suited to a variety of options available to the 
developer.  Developers can help create cost-effective developments by weighing all the 
wastewater management options and determining which will yield the best performance 
at the least cost.  The LID approach helps increase the number of wastewater 
management system options available to the developer. 
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3.3 ALTERNATIVES TO CONVENTIONAL SYSTEMS 
Table 14 contains a brief description of the OWTSs highlighted in this chapter.  Listed 
below are expanded explanations of the alternative systems that provide secondary 
treatment and that might allow for on-site wastewater treatment (U.S. Environmental 
Protection Agency, 2002). 

OWTS Type Key Components Situations Where Its Use Might Be 
Appropriate 

Sand Filters 
• Septic tank, sand  filter, and 

sometimes a recirculation 
tank  

• Where soil conditions do not allow 
for percolative beds/trenches 

• High groundwater 

Mound 
• Pre-treatment unit(s), dosing 

(pumping) chamber, and 
elevated mound 

• Slow- or fast-permeability soils 
• Shallow rock cover over creviced or 

porous bedrock 
• High groundwater 

Trickling Filter 
• Circular bed of coarse or 

plastic material and rotating 
distributor 

• High concentrations of organic 
material in wastewater 

Evapotranspiration 

• Pre-treatment unit, 
evapotranspiration sand bed, 
bed liner, fill material, 
monitoring, overflow 
protection, and surface cover 

• Annual evaporation rate exceeds 
annual rate of precipitation and 
wastewater applied 

Low-Pressure Pipe 
• Septic tank, pumping (dosing) 

chamber, and small-diameter 
pipes 

• Where soils would become clogged 
as a result of localized overloading 

• High groundwater 
• Anaerobic conditions due to 

continuous saturation 

Aerobic 
• Aeration compartment, 

settling chamber,  pre-
treatment compartment 
(optional) 

• Where septic systems have failed 
• Where lot size is not sufficiently 

large to accommodate a standard 
septic system drainfield 

Proprietary Systems • Varied • Where conventional septic systems 
or sewer hook-ups are not feasible 

TABLE 14.  ON-SITE WASTEWATER TREATMENT SYSTEM ALTERNATIVES 

Alternative systems can use anaerobic bacterial action, i.e., the bacteria decomposes 
waste in the absence of oxygen, while other systems need oxygen (i.e., aerobic) to 
operate properly.  In addition, hybrid systems use a combination of aerobic and anaerobic 
processes. 

Developers can consider a variety of on-site wastewater treatment system options either 
as alternatives or enhancements to conventional septic systems.  By using the LID 
approach, developers often uncover information and options that can help facilitate the 
development approval process. 
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While municipal sewer or on-site septic systems may be the most recognized wastewater 
treatment options, some sites might lack both sewer access and the ability to 
accommodate a septic system.  Some of the limiting factors for septic systems include lot 
size (an ample soil absorption field is necessary), groundwater level, depth of bedrock, 
and on-site soil types.  For example, dense clay or rocky soils can inhibit the use of septic 
systems.  Recognition of various limitations has led to increased interest in and the 
development of alternative on-site wastewater treatment systems. 

Alternative on-site wastewater treatment 
systems range from adding treatment steps 
(e.g., intermittent sand filter) to a conventional 
septic system to the reliance on proprietary 
systems that omit the use of traditional septic 
tanks.  In fact, as technology grows more 
sophisticated, , it is often more important to 
establish an operation and maintenance plan 
for an alternative OWTSs than for an ordinary 
septic system. 

Examples Where a Septic System May 

When lots cannot be developed to take advantage of c
management techniques (e.g., municipal sewer or on-
alternative OWTSs (discussed below) can make those
Before using an alternative OWTS, however, develop
themselves with the local public health criteria related
recognize that, as opposed to municipal sewer system
codes at the state level, local public health officials re
information on the systems and absence of third-party
performance make public health officials reluctant to 
public officials are most concerned with ensuring a ce
facilitating land development; therefore, officials ofte
efficacy of alternative systems. 

On a related note, some public officials and environm
concern that the use of septic and/or alternative OWT
OWTSs by themselves does not lead to unchecked gr
manage growth effectively is through prudent zoning,
wastewater treatment solutions or creating barriers fo
technologies related to development. 

3.3.1 PROCESS FOR IDENTIFYING POTENTIAL ON-S
SYSTEM ALTERNATIVES 
Each parcel of land is unique in terms of its size, shap
officials indicate that an alternative OWTS is a feasib
consider several factors to identify the types of system
OWTSs are more complex than septic systems and th
maintenance and supervision and may need additiona
accommodate the various systems’ several componen
various factors to be considered. 
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Lot size too small 

Wrong types of soils 
High groundwater level 

Shallow soils/Depth of bedrock 
Steep slopes 

Soil does not percolate 
 

onventional wastewater 
site septic systems), the use of 
 lots suitable for development.  
ers are advised to familiarize 
 to wastewater effluent and to 
s, which are usually regulated by 
gulate on-site systems.  The lack of 
 verification of alternative system 
alternative OWTS.  In general, 
rtain level of public health, not with 
n need to be educated about the 

ental groups have expressed 
Ss will foster sprawl.  The use of 
owth; indeed, the best way to 
 not by eliminating potential 
r the adoption of alternative 

ITE WASTEWATER TREATMENT 

e, and soil types.  If public health 
le option, then developers should 
s that might be used.  For instance, 

us require a higher level of 
l excavation during installation to 
ts.  Table 15 briefly describes the 
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Costs can vary for different OWTS options.  For instance, community wastewater 
treatment systems that rely on gravity to transport wastewater can require deep and thus 
costly excavations, but the use of pressurized systems with small-diameter plastic pipes 
can minimize excavation costs. 

Some OWTS alternatives to conventional systems, such as recirculating sand filters and 
evapotranspiration systems, are “add-ons” to a traditional septic tank system.  The 
additional treatment unit is connected in-line with the septic tank and provides an extra 
level of treatment.  Although it may seem more costly to add another layer of treatment, 
alternative treatment systems may be less costly if conventional wastewater management 
methods require the hauling of extra fill material or the construction of a retaining wall. 

As for other cost issues, alternative OWTSs may need electricity to operate the pumps 
that are sometimes required as part of the treatment system itself and that are sometimes 
needed to move wastewater from the house to the treatment area.  In addition, the 
inclusion of other features such as recirculation piping, aeration, and an increased need 
for cleaning/pumping may increase an alternative system’s operation and maintenance 
costs. 

Another economic issue associated with the use of an alternative OWTS is the long-term 
operation and maintenance (O&M) costs and related organizational framework required  

• Aesthetics--Both the general public and public officials will be most aware of aesthetic concerns.  In short, 
potential insect problems and odor issues must be addressed and mitigated. 

• Capacity--The system must be able to handle the home’s capacity; the approval process will consider both 
rate and volume of sewage flow.  In addition, public officials may want the system to be able to handle more 
than the current load to accommodate changing uses of the home. 

• Cost--The upfront costs of alternative OWTSs can often be higher than the costs of traditional septic systems.
In addition, the complexity of alternative systems yield somewhat higher operation and maintenance costs 
(e.g., the alternative systems usually need electricity to treat waste). 

• Efficiency and Reliability--The community at large will be interested in any third-party reports and data 
indicating how well the proposed systems treat or remove potentially harmful wastewater components.  In 
addition, the system must have adequate safeguards to warn the occupant of system failure. 

• Environmental and Public Health--A system must maintain or improve environmental quality and 
adequately address public health issues. 

• Operation and Maintenance (O&M)--As an emerging issue in the on-site wastewater treatment field, 
OWTSs require more monitoring than standard septic systems; thus, the local jurisdiction or a third party must 
ensure the proper maintenance of equipment. 

• Siting--Soil type and lot size are often determining factors when siting OWTSs.  For instance, only about one-
third of the land area in the United States has soils suitable for conventional subsurface soil absorption fields.  

Source:  U.S. EPA, 2002. 

TABLE 15.  FACTORS TO CONSIDER WHEN EVALUATING ON-SITE WASTEWATER TREATMENT SYSTEMS  

with the systems.  Given that innovative systems usually require more frequent and 
ongoing O&M than conventional systems, developers, public officials, and communities 
must work together to develop an O&M plan and establish an entity that will ensure 
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effective system performance.  Such an entity can oversee O&M activities, reduce 
liabilities, and establish service boundaries (Jones et al., 2001). 

The following list offers criteria for determining situations in which an alternative OWTS 
could be most helpful: 

• When sewer is not located nearby. If a given plot of land is not located close to 
existing infrastructure, thus making it costly to establish public sewer connections, 
then OWTS might be an effective option. 

• When the wastewater treatment facility is at capacity. In some locales, the 
wastewater treatment facility is at capacity and cannot accept any more connections.  
In these instances, either a new facility will have to be built or the existing facility 
will have to be expanded.  Either option will require the public’s investment and time 
and will potentially delay land development. 

• When a lot is too small. If local ordinances dictate that a lot is too small to 
accommodate a septic field, an alternative OWTS might help reduce the size of the 
required absorption field. 

• When a watershed requires higher-quality effluent. In some instances, a watershed 
has effluent requirements that exceed the effluent characteristics normally produced 
by septic systems.  Once again, the enhanced wastewater treatment available with 
some alternative OWTSs may help provide a solution. 

• When groundwater supply is limited. Instead of pumping water off site through a 
sewer, an OWTS keeps water on the site; properly treated effluent from an alternative 
OWTS can help recharge the local groundwater aquifer. 

• When deep excavation is needed for a septic system. Some alternative systems do 
not require as much excavation as septic systems, thus reducing initial costs. 

Another way to look at the system selection process is through a variety of stakeholders’ 
lenses.  Figure 11 provides an overview of some of the groups interested in the process of 
selecting an appropriate OWTS and their relevant concerns (U.S. Environmental 
Protection Agency, 1997). 
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Economic Concerns 
▪  Fiscal Equity 
▪  Ability to Pay 
▪  Ability to Generate 

Necessary 
    Revenue 
▪  Grant/Loan Availability 
▪  Accountability 
▪ Borrowing Capacity 
▪ Future Growth Potential 

Administrative Concerns 
▪  Record-keeping 
Practices 
▪  Decision-making Process 
▪  Staffing Capability 
▪  Regulatory Requirements
▪  Formal and Informal 

Interagency 
Relationships 

Legislative Concerns 
▪  Adequacy of Existing 

Institutional 
Arrangements 

▪  Legal Requirements 
(Federal/State) 

▪  Relationships Among 
Affected Agencies 

▪ Planning/Enforcement/ 
 Operating Capabilities 
 

Ownership Status 
Operational Procedures 
Regulatory Provisions 

Financial Planning 

Environmental Concerns 
▪  Physical Conditions 
▪ Climatic Conditions 
▪  Water Quality 
▪ Adequacy of Treatment 

Maintenance Requirements 
Improvements/Repairs 

Surveillance Needs 

INSTITUTIONAL ISSUES TECHNICAL ISSUES 

Engineering Concerns 
▪  Suitable Design 
▪ Appropriate Technology 
▪  Operating Condition 
▪ Performance/Reliability 
▪ Residuals Volume/ 
 Characteristics 

Social Concerns 
▪  Willingness to Assume 
Responsibility 
▪  Public Support 
▪  Educational Program 

 
Source: Response to Congress On Use of Decentralized Wastewater Treatment Systems, 
http://www.epa.gov/owm/decent/response. 

FIGURE 11. OVERVIEW OF PARTIES INTERESTED IN WASTEWATER TREATMENT DECISION MAKING 

In some situations, conditions do not permit the installation of septic systems, particularly 
if soils are not appropriate or lot sizes are not sufficiently large to support a leach field.  
For example, the Floyd County, Kentucky, Plan Commission recently proposed a zoning 
ordinance amendment that would use soil conditions to dictate how many homes could be 
built per acre with septic systems (The Courier-Journal, Louisville, KY, May, 2002).  In 
the worst soil and topographic conditions, the proposed amendment would limit 
development to one house with a septic system per 20 acres. 

As previously noted, there are a variety of alternative systems available to developers.  
Below are descriptions of the different systems.  Also included are considerations 
developers can take into account when deciding which systems to include in a new 
development. 
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3.3.2 SAND FILTERS 

Intermittent Sand Filters 
Sand filter systems treat the effluent downstream from a conventional septic tank.  Two 
of the more common sand filter systems are the single-pass system (i.e., intermittent) and 
the recirculating system.  In the single-pass system, the wastewater first undergoes 
primary treatment in a septic tank.  The effluent is then applied intermittently to the top 
of a bed of sand (or other suitable media) that sits on an impermeable liner and percolates 
through the sand into drains located at the bottom of the bed (see Figure 12).  As the 
wastewater passes through the sand filter, both physical and chemical processes treat the 
effluent, although microorganisms attached to the fixed media primarily treat the effluent.  
The effluent is then piped to the leach field for further treatment and disposal.  
Bottomless systems have no impermeable liner and do not discharge to a drainfield but 
rather to the soil below the filter. 

 
 

Source:  National Small Flows Clearinghouse Fact Sheet, 1998. 

FIGURE 12.  TYPICAL CROSS-SECTION OF AN INTERMITTENT SAND FILTER 

Intermittent sand filters produce a high-quality effluent by removing a high percentage of 
contaminants.  The filter’s ability to perform adequately depends on the filter’s design 
and composition and, hence, the biodegradability of the wastewater and the 
environmental factors within the filter.  The most important environmental factors 
include media re-aeration and temperature.  Re-aeration makes oxygen available for the 
wastewater’s aerobic decomposition.  Temperature directly affects the rate of microbial 
growth, chemical reactions, and other factors that contribute to the stabilization of 
wastewater within the system. 

System pumps and controls should be checked every three months while the sludge 
build-up in the septic tank should be checked as needed.  Installation costs of intermittent 
sand filters, including labor and materials, generally range from $7,000 to $10,000.  Daily 
energy costs for pumping the wastewater onto the filter bed run between $0.03 and $0.06. 

Recirculating Sand Filters 
In situations without sufficient land area for a single-pass filter system, recirculating sand 
filter systems are an option.  In a recirculating system, wastewater first undergoes 
treatment in a septic tank.  The pre-treated effluent then flows into a recirculation tank 
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along with some of the water that has already passed through the sand filter.  A pump 
transports the wastewater mixture from the tank to the sand filter, where microorganisms 
attached to the filter media carry out treatment.  The treated effluent collects at the 
bottom of the filter; some of the effluent is sent back to the recirculation tank for further 
treatment and some is sent out for disposal or another type of treatment disinfection.  In 
this type of system, the sand is periodically changed (see Figure 13). 

 
 

Source:  National Small Flows Clearinghouse Fact Sheet, 1998. 

FIGURE 13.  TYPICAL RECIRCULATING SAND FILTER SYSTEM 
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Recirculating sand filters are relatively low-maintenance systems whose operating costs 
are generally modest.  Operation and 
maintenance costs were under $5,000 for a 
135-home septic tank system in Elkton, 
Oregon, including $780 for electricity and 25 
to 30 labor hours per month.  The 
replacement of the media represents one of 
the system’s most expensive maintenance 
items.  Thus, it is prudent to use locally 
available materials.  For example, the capital 
cost (land not included) for a 5,000 gallon per 
day system with black beauty™ sand media 
that was not locally available totaled about 
$68,600.  That same system cost $36,000  
with standard sand media. 

TA
Other types of filters provide secondary wastewater t

3.3.3 MOUND 
On lots with high water tables or soils unsuited to sep
soils is placed on top of the soils that do not permit th
primary treatment takes place in the septic tank.  The
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tch Reactors--To increase nitrogen-removal 
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ygen-rich and oxygen-poor cycles and treat 
e batch of wastewater at a time. 

tivated Sludge Systems and Aerobic 
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BLE 16.  SECONDARY TREATMENT 

reatment (see Table 16). 

tic systems, a mound of suitable 
e use of a septic system.  The 
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through a filter (to eliminate additional solids) and discharges to a dosing chamber.  The 
effluent is then spread uniformly on the mound, which acts as an elevated or above-
ground drain field.  Typically, a mound system requires a pump that sends the effluent 
from the septic tank upward into perforated pipes that are located in the mound within a 
layer of fabric-covered coarse-gravel aggregate.  The mound is often a soil cover that can 
support vegetation (see Figure 14). 

 
 

Source:  National Small Flows Clearinghouse Fact Sheet, 1998. 

FIGURE 14.  SCHEMATIC OF A WISCONSIN MOUND SYSTEM 

The mound’s height should be sufficient to treat the effluent effectively before it reaches 
the limiting soils, bedrock, or high water table.  In general, codes require a mound height 
between one and four feet.  Mound slopes can be up to 25 percent.  Mounds should be 
sited well away from flood plains, drainage ways, or depressions unless flood protection 
is provided. 

Sand suitable for a mound system should contain 20 percent or less material greater than 
2.0 mm and 5 percent or less finer than 0.053 mm.  Mound design depends on several 
additional factors, including the number of rooms in a home; up to 150 gallons per day 
per bedroom are allowed.  In addition, to minimize the number of solids entering the 
mound filter, the septic tank and dosing chamber must be watertight.  In Wisconsin, the 
mound system success rate is more than 95 percent. 

A typical mound system in Wisconsin costs approximately $9,000 to construct, with 
another $750 in site evaluation, design, and permitting costs.  The operation and 
maintenance costs range from $125 to $200 per year. 

3.3.4 TRICKLING FILTER 
Trickling filters are effective in removing nitrogen from wastewater.  They trickle 
wastewater over a fixed medium (coarse stones or plastic material) covered with a 
bacterial mat that removes nitrogen from the effluent.  A rotating distributor, which is a 
rotating pipe containing several holes, evenly distributes the wastewater from above the 
filter medium.  Microorganisms on the medium break down the organic materials in the 
wastewater as it passes through the medium (see Figure 15). 
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Source:  National Small Flows Clearinghouse Fact Sheet, 1998. 

FIGURE 15.  SCHEMATIC OF A TRICKLING FILTER 

Trickling filter systems are especially effective when the receiving waterbodies are 
highly sensitive to nitrogen loading.  The filters successfully remove ammonia nitrogen 
by oxidizing it to nitrate nitrogen.  The nitrate nitrogen is then converted into nitrogen gas 
that is vented to the atmosphere.  The filters can accomplish ammonia nitrogen removal 
in one- or two-stage systems.  In a single-stage unit, carbon oxidation (removal of organic 
material) and nitrification occur in the same unit.  In two-stage systems, separate stages 
operate independently to complete the organic removal and nitrification steps.  Trickling 
filters are highly sensitive to how much oxygen is available and to nitrogen loading rates. 

3.3.5 EVAPOTRANSPIRATION 
The two primary types of evapotranspiration (ET) systems are the standard ET system 
and an ET/absorption system (ETA).  The more common is the ET system, which 
comprises a septic tank, an ET sand bed with wastewater distribution piping, a bed liner, 
fill material, monitoring wells, overflow protection, and a surface cover.  Vegetation 
grows on the cover to facilitate the transpiration process. 

Evapotranspiration systems are especially important on sites in need of surface and 
groundwater protection.  An ET system can operate solely as a system that disposes of 
wastewater into the atmosphere through evaporation from the soil surface and/or 
transpiration by plants, or it can combine such treatment with seepage. 
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Source:  National Small Flows Clearinghouse Fact Sheet, 1998. 

FIGURE 16.  CROSS-SECTION OF A TYPICAL EVAPOTRANSPIRATION BED 

In a system that does not seep, the effluent flows from the septic tank into the lower 
portion of the sealed ET bed, which contains continuous impermeable liners and sand.  
Capillary action in the fine sand causes the wastewater to rise to the surface and escape 
into the atmosphere via evaporation.  At the same time, vegetation brings wastewater 
from plant roots to the leaves, where it is transpired.  An ET incorporates an unsealed 
bed, which allows for evaporation, transpiration, and percolation (see Figure 16). 

To prevent overloading (with undersized systems) or excessive capital costs (with 
oversized systems), the design of ET systems requires accurate estimates of wastewater 
flow rates.  The availability of land can limit the size of ET systems:  up to 4,000 to 6,000 
square feet of area is typically needed for a single-family home.  However, the most 
important factor for ET systems is climate.  Precipitation, humidity, wind speed, 
temperature, and the amount of solar radiation must are important considerations.  For 
instance, system overloading can occur if large amounts of rainfall enter the system over 
a short period of time.  Thus, ET systems are most suitable for use in arid to semi-arid 
locations such as the western and southwestern parts of the United States.  The typical 
minimum cost for an ET system for a three-bedroom residence is $10,000. 

3.3.6 LOW-PRESSURE PIPE 
A low-pressure pipe (LPP) system is a shallow, pressure-dosed soil absorption system 
with a network of small-diameter perforated pipes placed in narrow trenches (see Figure 
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17).  LPP systems can be used to address septic system issues such as soil clogging from 
localized overloading, mechanical sealing of the soil trench during construction, 
anaerobic conditions resulting from continuous saturation, and a high water table. 

A typical LPP system consists of a septic tank for primary treatment.  Partially treated 
effluent then flows by gravity to a pumping chamber, where it is stored until it reaches 
the level of the upper float control.  Once the water reaches that level, the pump turns on 
and usually sends one to two batches of wastewater per day to the trenches via the 
distribution pipes.  During each dosing cycle, the depth of wastewater in the trenches 
does not exceed two to three inches of the total trench depth. 

 
Source:  National Small Flows Clearinghouse Fact Sheet, 1998. 

FIGURE 17.  LOW-PRESSURE PIPE SYSTEM 

Two critical factors affecting LLP system performance are the dosing and distribution of 
the effluent.  The dosing must be correct to maintain aerobic conditions in the trench, and 
effluent must be evenly distributed to avoid localized overloading. 

A properly designed and installed LPP system needs little maintenance.  For instance, 
North Carolina requires LPP systems to be inspected at least once every six months.  The 
septic tank and pumping chamber should be checked periodically for sludge and scum 
build-up as needed.  Watertight pumping tanks are necessary to ensure that drainfields do 
not inadvertently become hydraulically overloaded. 

In a 1989 study of LPP use in North Carolina, the average cost to install an LPP system 
for a three-bedroom home was $2,600.  The more LPP systems used in a county, the less 
is the average cost per system.  In counties with several systems, the cost was 
approximately $1,500 per system as compared with $5,000 per system in counties with 
few LPP systems. 

3.3.7 AEROBIC SYSTEMS 
Similar to conventional septic systems, aerobic systems also use natural processes to treat 
wastewater.  However, septic treatment does not require oxygen (anaerobic), whereas 
aerobic treatment does need oxygen.  Thus, aerobic units include a device that injects air 
into and circulates it inside the treatment tank. 

According to U.S Environmental Protection Agency, aerobic treatment units can range in 
size from 400 to 1,500 gallons and usually include an aeration compartment and a settling 
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chamber.  Some units also include a pre-treatment compartment to remove garbage and 
grease (U.S. Environmental Protection Agency, 2000b).  In addition, electrical service is 
required for the aeration equipment and pumps. 

The two types of aerobic systems most often used for single-family homes are fixed-film 
and suspended-growth systems.  Fixed-film systems are not available commercially and, 
as proprietary devices, are not described in detail here.  Suspended-growth systems use 
microorganisms suspended in the waste stream to break down the wastes. 

An aerobic system’s application is limited primarily by soil conditions and topography.  
A site should have a percolation rate of less than 60 minutes per inch, its depth to the 
water table or bedrock should be two to four feet, and it should have level or slightly 
sloping topography. 

Aerobic systems vary in cost, from $2,500 to $9,000 installed.  In addition, the units must 
be maintained more frequently than a septic system.  The recommended quarterly 
servicing costs about $350 per year. 

3.3.8 PROPRIETARY SYSTEMS 
Proprietary technologies are designed to provide turnkey solutions to developers’ 
wastewater treatment needs. 

Below are brief descriptions of the proprietary systems available today as well as the 
latest Web sites containing more information on the systems. 

• Alascan--http://www.alascanofmn.com/  
Alascan offers a variety of wastewater treatment options and systems to meet different 
needs, including source separation systems that separate blackwater from greywater and 
low-flush toilets that, according to the manufacturer, can reduce a home’s water usage by 
40 to 80 percent. 

• Bio-Microbics, Inc.--http://www.biomicrobics.com/  
Bio-Microbics, Inc., has created a Fixed Activated Sludge Treatment (FAST®) process.  
suited for use in single-family dwellings, clustered residential developments, and 
subdivisions. It can also be used to retrofit a failed conventional septic system. 
• Cromaglass-- http://www.americanpump.com/croma3.htm  
One of the more notable Cromaglass systems is the Cromaglass Batch Treat Process.  
The manufacturer claims that biological oxygen demand (BOD) and total suspended solid 
(TSS) removal rates exceed 90 percent and that independent laboratory research verifies 
system efficacy. 

• E/One Sewer Systems--http://www.eone.com/sewer/intro/index.html  
E/One offers several wastewater treatment systems sized to meet a customer’s unique 
conditions.  For instance, the GP 2010 is designed for single-family homes, whereas the 
GP 2016 is suited for multiple dwellings.  The Web site provides brief case studies. 
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• Global Water Systems-- http://www.globalwater.com/encampment.htm 
Global’s source separation systems treat greywater for reuse in toilet flushing or 
irrigation.  

• MicroSepTec, Inc.--
http://www.microseptec.com/  

The MicroSepTec (MST) system is an on-site 
wastewater treatment system that can be used 
for residential applications.  In addition, MicroSepTe
solution provider and will assist with permits, engine
maintenance, and monitoring. 

• Blackwater-- Toilet wastes in wastewater 

• G
w

• Orenco Systems, Inc.--http://www.orenco.com/  
Orenco Systems® offers on-site (decentralized) treat
residential properties for small flows and large flows
strength waste, poor soils, and high groundwater.  Th
package solutions. 

• Waterloo Biofilter Systems, Inc.--http://www.wa
The Waterloo Biofilter ® is a patented trickle-filter–
filter medium to treat residential and industrial waste
intermittently onto the medium and allowed to drain 

3.4 ADDITIONAL RESOURCES 
Additional resources with more detail on wastewater
are not provided as endorsements, merely as educatio
regional variations in climate and land development 
region-specific resources.  It is important to note, ho
Internet links, are subject to change.  This list contain
the printing of this publication. 

Wastewater Manuals and Best Management Practices 
National On-Site Demonstration Program 
http://www.nesc.wvu.edu/nodp/nodp_index.htm 
The National On-Site Demonstration Program (NOD
developed to encourage the use of alternative on-site
to protect the public health, ensure water quality, and
and rural communities.  Funded through the U.S. En
(EPA) and directed by the National Environmental S
Research Center for Coal and Energy at West Virgin
communities throughout the country with informatio
centralized wastewater treatment systems. 

U.S. Environmental Protection Agency 
http://www.epa.gov/ORD/NRMRL/Pubs/625R00008
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The 2002 On-site Wastewater Treatment Systems Manual is the U.S. Environmental 
Protection Agency’s latest publication covering on-site wastewater technologies.  As an 
update of the 1980 On-Site Wastewater Treatment and Disposal Systems, it provides 
supplemental and new information for wastewater treatment professionals in the public 
and private sectors.  This manual is not intended to replace the previous manual but rather 
to explore further and discuss recent developments in treatment technologies, system 
design, and long-term system management. 

Washington State Department of Ecology 
http://www.ecy.wa.gov/biblio/9911.html 
Washington's Storm Water Management Manual for Western Washington describes the 
storm water management standard for all new development and redevelopment projects 
in the Puget Sound region. 

Organizations and Internet Resources 
Canadian Housing Information Center (CHIC)  
http://www.cmhc-schl.gc.ca/publications/en/rh-pr/tech/01-138-E.htm 
Innovative On-Site Wastewater Treatment 
The Canadian Housing Information Center has researched problems with residential 
septic systems across Canada and found surface breakouts, back-ups into houses, and 
contamination of groundwater supplies as evidence of system failures.  Such problems 
arise from excessive water usage and lack of maintenance; inadequate site assessment, 
especially in marginal soils; outdated design practices; or poor construction. 
http://www.cmhc-schl.gc.ca/en/imquaf/himu/wacon/wacon_001.cfm 
Water conservation has been at the forefront of resource efficiency issues in Canada.  In 
an effort to reduce water consumption, CMHC has conducted research into residential 
water reuse and innovative wastewater treatment technologies.  Case Study of the Month 
presents water projects either supported by CMHC or undertaken by the private sector. 
 
Hazen and Sawyer 
http://www.co.sarasota.fl.us/environmental_services/pcssrp/pdfs/40075r048.pdf 
Evaluation of On-site Wastewater Treatment and Wastewater Collection System 
Alternatives (TM No.7) 
An assessment of available and applicable OWTS and collection system technologies 
determines the technologies’ ability to improve current wastewater treatment and disposal 
practices in the Sarasota, Florida area. 
 
NAHB Research Center 
http://www.toolbase.org/tertiaryT.asp?TrackID=&DocumentID=3789&CategoryID= 
1843 
On-site wastewater treatment systems can allow the construction of new homes on 
otherwise vacant infill lots in neighborhoods whose centralized wastewater treatment 
systems are beyond capacity.  To find the best and most cost-effective aerobic treatment 
system, the Research Center is working with Anne Arundel County, Maryland, and will 
monitor the installation of several innovative on-site aerobic wastewater treatment 
systems on residential field sites.  Approximately 25 percent of all homes in the county 
use on-site wastewater treatment systems, most of which are septic tanks. 
 
 

THE PRACTICE OF LOW IMPACT DEVELOPMENT (LID) 
74 

0010986



Rocky Mountain Institute 
http://www.rmi.org/images/other/W-ComDecMakWstwtrSys.pdf 
Case Studies of Economic Analysis and Community Decision Making for Decentralized 
Wastewater Systems 
The Rocky Mountain Institute is conducting an 18-month project to increase 
understanding of how communities consider and value the benefits and costs of different- 
scale wastewater facility options (on-site, cluster, and centralized options) in dollar or 
other terms.  The project also is examining the driving issues, motivations, thought 
processes, and decision-making methods of stakeholders relative to choices of 
wastewater system scale. 
 
Small Flows Quarterly 
http://www.nesc.wvu.edu/nsfc/nsfc_index.htm 
The National Small Flows Clearinghouse (NSFC), funded by the U.S. Environmental 
Protection Agency, helps America's small communities and homeowners solve their 
wastewater problems and thereby protect the public health and the environment.  The 
successful long-term operation of wastewater systems protects drinking water sources 
from contaminants and natural systems from pollutants.  The NSFC assists in planning, 
operating, financing, and managing new or existing sewage systems, both for individual 
households and communities of less than 10,000 people.  One of the Small Flows 
Quarterly’s most recent peer-reviewed articles, “Proposed National On-Site Standards:  
A Broad Assessment of Their Relative Benefits to Industry,” proposes ideas about on-site 
wastewater treatment management in small communities.  In most states, regulatory 
systems dominated by prescriptive codes restrict the activities of on-site wastewater 
treatment system manufacturers and suppliers. 
 
The Home Inspection and Construction Information Website 
http://www.inspect-ny.com/septic/lockwood.htm 
Septic Systems--An Engineer’s View 
The Home Inspection and Construction Information Web site describes septic systems, 
their operation, and the reasons for system failure.  Contributed by Lockwood, 
Dietershagen Associates Licensed Professional Engineers, Clifton Park, New York. 
 
U.S. Environmental Protection Agency  
http://www.epa.gov/OW/index.html 
The Office of Water provides an immense amount of information on the protection and 
conservation of our nation’s water resources. 

Regional-Specific Resources 

Northeastern United States 
Cornell Local Government Program 
http://www.cardi.cornell.edu/clgp/septics/Exec_Summ.PDF  
Increasingly, rural communities, unsewered subdivisions, and responsible agencies are 
aware of issues and concerns associated with treating and managing human waste 
products with on-site wastewater treatment systems (OWTSs or septic systems).  This 
guide provides an information framework for those seeking change. 
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The New England Interstate Water Pollution Control Commission Regulatory 
Cooperation Project 
http://www.neiwpcc.org/iatech.html 
An interstate effort to evaluate innovative/alternative (I/A) on-site technologies capable 
of protecting the public health and the environment.  The project provides states with an 
efficient review process for I/A technologies.  By bringing together the interests of 
regulators and end users, the effort facilitates independent evaluation of environmental 
technology performance. 

Southeastern United States 
Commonwealth of Virginia State Board of Health 
http://www.vdh.state.va.us/formfeed/VDH88.PDF 
Regulations Governing Application Fees for Construction Permits for On-Site 
Sewage Disposal Systems and Private Wells 

Western United States 

City of Oregon City--Development Services Department Engineering Division 
http://www.orcity.org/public-works/design-standards/sewer/index.html 
Sanitary Sewer Design Standards 
Oregon City Development Services (Oregon) created sewer design standards to provide a 
consistent policy under which certain physical aspects of sanitary sewer design will be 
implemented. 

Orenco Systems Incorporated 
http://www.orenco.com/ccs/ccs_caseStudy.asp 
Orenco Case Study--Diamond Lake, Washington:  12-Year-Old Effluent Sewer 
Requires Little Maintenance 
The community of Diamond Lake, in northeast Washington, protected an 800-acre lake 
by replacing all the community’s old, leaking septic tanks and inadequate disposal 
systems with watertight tanks and an Orenco effluent sewer system. 
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4.1 INTRODUCTION 
As the struggle to decrease nonpoint source pollution in our nation’s waters continues, 
municipalities have begun to reexamine the connection between circulation design and 
storm water management practices.  New designs for streets, sidewalks, and driveways 
can maintain the functions of circulation while helping to reduce expanses of impervious 
surfaces that can alter local hydrology and degrade water quality.  In turn, new street 
designs can influence the layout of lots and help to increase the volume of open space in 
new residential developments.  These considerations all contribute to creating low impact 
developments.  This section examines alternative street and lot layouts and their 
associated environmental and cost benefits. 

Vehicular and pedestrian circulation systems have always played an important role in 
organizing and defining residential communities.  Traditionally, residential or local 
streets have been designed with a focus on accommodating community access, 
circulation, and parking.  In the years before World War II, older, close-in suburban 
neighborhoods were designed with narrow streets that were wide enough for one travel 
lane and parking on one side of the street. 

In the years after World War II, suburbanization 
and highway construction grew at a rapid pace.  As 
reliance on the automobile increased, transportation 
planners identified the need for a hierarchy of safe 
and efficient transportation routes linking suburban 
residences with urban employment centers, retail 
concentrations, and recreation opportunities.  They 
developed a hierarchy of highways, arterials, collectors, and
classification system sought to strike a balance between pro

• Mobility--A measure of long-distance 
t
M
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Unfortunately, at some point during post-war suburban expa
hierarchy blurred.  Communities started to design local stree
more appropriate to arterial road and highway construction. 
saw pavement widths widened to accommodate increased ve
larger emergency vehicles, and provide parking spaces on b
though most neighborhoods accommodate off-street parking
impervious areas created by wide streets have led to increas
reduced water quality, and riparian habitat and species degra
translated into increased design, construction, and maintena
and municipalities.  Low impact development practices can 
concerns. 
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What is the cost of an excessively wide street? 

Not only do excessive street widths affect the livability of a community, but they also give rise to additional costs that 
must be paid by homeowners.  The figures cited here are for 2001 based on unit costs of contractor services for a 

project in northern California.  For this project, a section of street 100 feet long would cost about $9,500 to build to a 
width of 24 feet compared with $13,500 for a 36-foot-wide street.  Paving widths are 20 feet and 32 feet, 

respectively, with an additional two-foot gutter on each side.  Moreover, in this area where lots sell for $300,00 per 
acre, land costs exceed street construction costs, even for narrower streets.  Total land and construction costs for a 

100-foot section of a 36-foot-wide street amount to almost $40,000 compared with $26,000 for a narrower  
24-foot-wide street. 

Cost per 100 Feet of Street 

 24 Feet 36 Feet 

5-Inch Asphalt Paving/6-Inch Base $6,800 $10,880 
6-Inch Curb and Gutter $1,265 $1,265 
4-Inch Sidewalk $1,400 $1,400 

Total Construction Costs $9,465 $13,545 

Land (at $300,000 per acre) $16,800 $25,200 

Total Cost $26,265 $38,745 

TABLE 17.  TYPICAL STREET CONSTRUCTION COSTS 

This chapter begins by providing a brief overview of the environmental and economic 
benefits of LID circulation and design.  It briefly discusses conventional approaches to 
circulation and design and then concludes by considering some alternatives to 
conventional approaches.  Table 18 provides some overall objectives of community 
circulation and design systems. 

 

 
 
 
 
 
 

Objective 1: 
Maximize open space by using alternative street and lot layouts. 

Objective 2: 
Reduce impervious surfaces by considering alternative street widths, types, and amenities. 

Objective 3: 
Site lots and houses to maximize solar orientation, reduce vehicular trips, and create a sense of community. 

TABLE 18. CIRCULATION AND DESIGN OBJECTIVES 

4.1.1 ENVIRONMENTAL BENEFITS 
Properly designed and sited streets and street systems can conserve and protect site and 
regional environmental systems and resources.  Most street standards are the result of 
compromises among engineers, planning staffs, and local emergency management 
professionals (police and fire and rescue services).  To provide two travel lanes, access 
for emergency vehicles, and parking on both sides of the street, communities have long 
required streets that are much wider than necessary.  However, research and experience 
show that compact street layouts, narrower street widths, and alternative pavement edge 
treatments can minimize clearing and grading, reduce storm water runoff, and protect 
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water quality while providing ample access for emergency vehicles, residential vehicles, 
and parking.  

Paved streets create impervious surfaces that prevent storm water from infiltrating into 
the ground.  As storm water travels across streets and other impervious areas, it picks up 
motor oils, grease, fuel residues, nutrients, and sediment, all of which are then carried to 
local receiving waterbodies where they adversely affect aquatic species and their habitats.  
Impervious areas are major contributors to the urban nonpoint source pollution problems 
that impair the nation’s water quality. 

4.1.2 ECONOMIC BENEFITS 
Where density and zoning allow, redesigned vehicular and pedestrian circulation routes 
can reduce final infrastructure and development costs by limiting street lengths and the 
expanse of pavement.  At the same time, reworked street types and layouts can mean 
reduced costs associated with planning and design, clearing and grading, and storm water 
management.  Table 4-3 provides information on various subdivision development costs. 

Subdivision Improvement Unit Cost 

Roads, Grading $22.00 per linear foot 

Roads, Paving (26-foot width) $71.50 per linear foot 

Roads, Curb and Gutter $12.50 per linear foot 

Total Cost of Road $106.00 per linear foot 

Sidewalks $10.00 per linear foot 

Storm Sewer (24 inches) $23.50 per linear foot 

Driveway Aprons $500 per apron 

Parking Spaces $1,100 per parking space ($2.75 per square foot) 

Clearing (forest) $4,000 per acre 

Sediment Control $800 per acre 

Storm water Management $5,000 to $60,000 per impervious acre 

Water/Sewer $5,000 per lot (variable) 

Well/Septic $5,000 per lot (variable) 
Source:  Center for Watershed Protection, 1998. 

TABLE 19.  UNIT COST ESTIMATES OF TYPICAL SUBDIVISION DEVELOPMENT 

4.2 CONVENTIONAL APPROACHES TO CIRCULATION AND DESIGN 

4.2.1 RIGHTS-OF-WAY 
A street right-of-way is a measure of the total width needed to accommodate the street 
pavement, sidewalk(s), drainage, street trees, and utility easements.  Current street rights-
of-way range from 30 feet to over of 60 feet to accommodate parking and sidewalks on 
both sides of the street.  Excessive rights-of-way create wide and often visually 
uninteresting streets that promote speeding and undermine safety.  Wider street rights-of-
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way require land to be set aside to accommodate street systems, leaving less land 
available for lots and community open space.  At the same time, given that safety and 
maintenance concerns require the removal of vegetation and trees within the right-of-
way, road construction results in the removal of many mature trees and vegetation, 
potentially leading to soil erosion and siltation problems in local waterways. 

Street rights-of-way should be the minimum width necessary to accommodate the 
pavement, sidewalk(s), street trees, and utilities.  Where zoning and density allow, 
communities should permit open-section roadways with sidewalks on one side of the 
roadway only.  Open-section roadways consist of a variable-width gravel shoulder, 
usually wide enough to accommodate a parked car, and an adjoining grassed swale that 
conveys storm water.  Street pavements should be adjusted accordingly depending on off-
street parking availability and shoulder requirements.  To encourage the preservation of 
existing vegetation, only those trees within approximately five feet of the pavement edge 
should be cleared.  Utilities should be located under street pavements to eliminate 
conflicts with tree roots, grassed swales, and bioretention areas.  In northern climates, the 
right-of-way should be wide enough to accommodate snow storage. 

4.2.2 STREETS 
Besides rooftops and driveways, residential streets account for an enormous share of a 
community’s impervious surfaces.  A reevaluation of residential street standards to 
address the expanse of impervious surfaces and enhance the environment can also reduce 
infrastructure costs, improve pedestrian and vehicular safety, and increase community 
aesthetics.  Many municipalities have already begun the difficult process of reevaluating 
their residential street standards.  The process requires the involvement of many different 
stakeholders, including emergency personnel (police and fire and rescue services)(See 
Table 20), public works departments, school boards, homeowner associations, and safety 
advocates.  Indeed, disagreements can be easily resolved by examining the current 
research on the use of narrower streets. 

Width (feet) Source 

18 to 20 U.S. Fire Administration 

24 (on-street parking) 
16 (no on-street parking) Baltimore County, Maryland 

18 (minimum) Virginia State Fire Marshal 

20 Prince George’s County, Maryland 

18 (on-street parking on one side) 
26 (parking both sides) Portland, Oregon 

Source: Center for Watershed Protection, 1998. 

TABLE 20.  MINIMUM STREET WIDTHS FOR FIRE VEHICLES 

Most municipalities’ standards for street pavement widths usually specify streets at least 
36 feet wide—a width that usually accommodates two travel lanes and parking on both 
sides of the street (see Table 21).  Given that most homes are built with either garages 
and/or driveways that accommodate up to three cars, municipalities should consider 
eliminating one or both of a street’s seven-foot-wide parking lanes.  Even a new street 
width of 22 feet can still accommodate parking on one side of the roadway and leave 
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ample room for a safe travel lane that is generous enough to accommodate most fire 
trucks, school buses, and garbage trucks.  Consistent with low impact development 
practices, the new standards reduce infrastructure construction and maintenance costs 
while reducing impervious surfaces within the community (See Section 4.3.2 on queuing 
streets for additional information). 

Local Streets 

     No On-Street Parking 18 feet 

     Parking on One Side 22 to 24 feet 

     Parking on Both Sides 24 to 26 feet 

Collector Streets 

 32 to 36 feet 
Source:  Residential Streets, NAHB, 2001. 

TABLE 21.  SUGGESTED PAVEMENT WIDTHS 

Where density and zoning allow, open-section roadways can reduce the need for costly 
curb and gutter sections and encourage the filtering and infiltration of storm water.  
Open-section roadways consist of a variable-width gravel shoulder, usually wide enough 
to accommodate a parked car, and an adjoining grassed swale that conveys storm water.  
The grassed swales are usually pitched at a minimum of 1 percent to prevent standing 
water and end at a drop-inlet storm structure or waterbody.  Historically, improperly 
designed swales posed health concerns because they served as breeding areas for insects 
and caused flooding.  However, if communities follow current engineering standards for 
the design of swales, they no longer have to concern themselves with the associated 
health and flooding issues (see Section 2.3.3.1 for additional information on grassed 
swales). 

4.2.3 INTERSECTIONS 
Intersections create large areas of impervious surface 
within residential subdivisions.  Reducing the overall 
size and width of intersections can decrease the volume of sto
Depending on the class of street entering the intersection, the
the dimensions of the curb radii, intersection diameters can b
larger the curb radii, the larger the intersection.  Recommend
contained in Table 22.  Smaller, tighter radii can slow turning
intersection safer for pedestrians while limiting the expanse o

A curb radius is the radius of the 
c

 
Type of Intersections Cu

Local/Local 

Local/Collector 

Collector/Collector 
Source: AASHTO. 

TABLE 22:  RECOMMENDED RANGES FOR CUR
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curb at the intersection corners. 

 

 number of travel lanes, and 
ecome overly wide.  The 
ed ranges for curb radii are 
 traffic and make the 
f impervious surface. 

rb Radius (in feet) 

10 to15 

15 to 20 

15 to 25 

B RADII 
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One of the best ways to reduce the impacts of impervious areas within intersections is to 
incorporate a traffic circle into the middle of the intersection.  A traffic circle in the 
center of an intersection serves a variety of functions.  First, it can slow traffic through 
the intersection and community, making the area safer for pedestrians and vehicles.  
Second, storm water generated by the impervious areas of the intersection can be routed 
to a bioretention area sited in the center of the traffic circle where it is detained and 
treated.  Finally, traffic circles can add character to a neighborhood and create visual 
interest along the streetscape. 

Traffic circles are usually smaller than their counterparts, the traffic roundabout.  While 
traffic circles are more appropriate for lower-speed, smaller-volume residential 
intersections, roundabouts are better suited for collector streets that serve higher traffic 
volumes.  Generally, traffic circles are 15 to 20 feet in diameter and require no additional 
street space than standard intersections.  The center can be planted with a variety of 
native plants that are well suited for harsher street conditions and whose root structures 
will tolerate periodic inundation with water and provide superior nutrient uptake. 

4.2.4 CUL-DE-SACS 
Cul-de-sacs are dead-end streets that terminate in bulb-shaped paved areas, with lots cited 
around the perimeter of the street (see Figure 18).  Given homebuyer preferences for 
residential cul-de-sac properties, many developers try to incorporate as many cul-de-sacs 
as possible into new developments.  Depending on a subdivision’s lot size and street 
frontage requirements, five to ten houses can usually be located around a standard cul-de-
sac perimeter.  The bulb shape allows vehicles up to a certain turning radius to navigate 
the circle.  To allow emergency vehicles to turn around, cul-de-sac radii can vary from as 
narrow as 30 feet to upwards of 60 feet, with right-of-way widths usually extending ten 
feet beyond these lengths. 

 
 
 
 
 
 
 

 

                 FIGURE 18.  STANDARD CUL-DE-SAC  FIGURE 19.  STANDARD BIORETENTION CUL-DE-SAC 

Unfortunately, cul-de-sacs create excessive amounts of pavement that generate large 
volumes of storm water runoff.  However, to reduce the expanse of paved surface and 
treat the runoff from the remaining pavement, cul-de-sacs can be designed with center 
vegetated islands (see Figure 19).  As with intersections, the islands can be constructed as 
bioretention areas that detain storm water and filter urban pollutants such as grease, oils, 
hydrocarbons, and nutrients.  For safety reasons, bioretention areas should be designed 
with underdrain and emergency overflow systems that safely convey peak flows into 
conventional storm drains. 
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Cul-de-sac designs with center bioretention islands should, at a minimum, retain 18-foot 
pavement widths around the island.  To accommodate emergency vehicles, school buses, 
and sport utility vehicles, the portion of the travel way at the top of the island, which is 
directly opposite the entry, may be widened by several feet.  Curb aprons can replace 
curb and gutter systems for the islands and allow water from the street to enter the system 
easily. 

For dead-end streets serving fewer than ten houses, another option for reducing the 
expanse of impervious surface is "T-" or "Y-"turnarounds or auto courts (see Figure 20).  
These designs function much as cul-de-sacs but, due to a reduction in the area of paved 
surface, cannot accommodate bioretention areas in their centers.  However, given that a 
standard 60-foot by 20-foot T- or Y-turnaround yields a paved area only 43 percent as 
large as the smallest (30-foot radius) circular turnaround, the turnaround generates much 
less storm water runoff (National Association of Home Builders, 2001) than that 
associated with traditional cul-de-sacs.  Runoff could even undergo treatment in curbside 
swales located within the right-of-way. 

 
 
 
 
 
 

 

 
FIGURE 20.  STANDARD “T-”TURNAROUND FIGURE 21.  STANDARD LOOP TURNAROUND 

An auto court is a functional automobile and pedestrian area that is surrounded by a 
cluster of homes and usually paved with decorative brick or stone pavers.  Individual 
shortened driveways or garages are located immediately off the court.  Auto courts use 
permeable paving systems, allowing runoff to percolate into and undergo filtration by the 
subsoil underlying the pavers.  The systems help recharge local groundwater tables and 
reduce the need for conventional storm water management improvements.  It should be 
noted, however, that the labor and material costs associated with the individually placed 
pavers exceed the cost of conventional asphalt paving.  Costs may also be incurred for 
regular maintenance to remove any sediment and silt that accumulate in spaces between 
the pavers. 

Looped turnarounds (see Figure 21) are another option for providing access to a small 
number of lots while limiting the expanse of impervious surface.  Looped roads offer the 
same private and emergency vehicle access as standard cul-de-sacs, but without the 
added asphalt and construction costs.  Similar to cul-de-sacs with center bioretention 
areas, the pavement width on a loop road should be no less than 18 feet to accommodate 
buses, emergency vehicles, and sport utility vehicles.   

4.2.5 PARKING 
No other decision can affect the final width of streets and ultimately the generation of 
storm water runoff as much as parking requirements.  Most local ordinances require at 
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least 2 to 2.5 parking spaces per residence, either accommodated in a garage, in a 
driveway, or on the street.  Current residential street standards tend to accommodate 
street parking on both sides of the street when in fact, the houses served by the street 
usually provide ample parking either in a driveway or garage.  Most on-street parking 
spaces are 8 feet by 20 feet, resulting in long, underused street sections outside the 
general path of travel and excessively wide streets that are both expensive to construct 
and generate considerable quantities of storm water runoff.  It is estimated that each 
seven- to eight-foot on-street parking lane can increase a street’s impervious cover by 25 
percent (Sykes, 1989).  Given that most municipalities require post-development 
stormflows not to exceed pre-development flows, compliance with parking standards can 
translate into added costs for storm inlets, piping, and detention basin sizing. 

From a water quality standpoint, water temperature can increase as storm water runoff 
moves across heated asphalt.  As elevated-temperature water flows to a waterbody, it can 
damage sensitive aquatic environments, especially cold-water fisheries.  The reduction of 
on-street parking, however, allows for narrower streets that can take advantage of the 
cooling effects of shade trees. 

4.3 ALTERNATIVE APPROACHES TO CIRCULATION AND DESIGN 

4.3.1 ALTERNATIVE DESIGN CONSIDERATIONS 
Just as alternative street types and pavements can reduce infrastructure costs and 
environmental impacts, so, too, can alternative residential street layouts.  When coupled 
with narrower, open-section streets, a well-designed street layout can eliminate hundreds 
of square feet of impervious surface.  Depending on the density, location, and type of 
subdivision, different types of street layouts may easily lend themselves to a cluster 
arrangement, conserving natural features, maintaining open space, and protecting water 
quality. 

 
 
 
 
 
 

 

Rethinking traditional circulation designs within residential subdivisions can result in: 

• Decrea

• Increa

• Increa
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sed storm water quantities and nonpoint source pollution; 

sed groundwater recharge; and 

ses in community open space. 

l grid, curvilinear, and hybrid street patterns each have different charact

 traffic movement, environmental values, and community aesthetics (see Figure 
patterns are typical of older, densely settled urban areas and are particularly 
n expediting traffic flow. Yet, research has indicated that they require 20 to 25 
eater total street length than traditional, suburban curvilinear patterns and are 
priate for flat sites with several access points.  Given that densities in grid 
ften high, parking is generally needed on at least one side of the street.
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FIGURE 22. STREET LAYOUT EXAMPLES 

 
Curvilinear patterns are best suited for larger-lot communities or communities with 
undulating topography.  They are most popular in suburban settings and usually 
maximize the use of long cul-de-sacs that concentrate clusters of houses around natural 
resource areas, such as waterbodies.  While the use of longer, winding streets and cul-de-
sacs translates into greater expanses of impervious surface, communities can narrow their 
streets by limiting parking to only on one side of the street. 

Possibly the best choice for suburban systems are hybrid layouts.  Hybrid systems 
provide a balance between conventional grid and curvilinear patterns and are well suited 
to developments characterized by a mix of housing types and styles.  They also permit the 
creation of open space.  Hybrid systems can minimize the need for clearing and grading 
and help protect forests, wetlands, and trees. 

Traffic Calming 
Traffic calming refers to a set of measures designed to mitigate the effects of unmanaged 
traffic on urban and suburban roadways.  While the use of traffic calming as a traffic 
mitigation strategy is beyond the scope of this publication, the practice is discussed here 
in terms of its relationship to low impact development and storm water management. 

Certain traffic-calming measures, such as roundabouts or traffic islands, can be designed 
as vegetated bioretention islands that retain and treat street runoff.  A traffic roundabout 
is a circle centered in an intersection; it slows traffic entering the intersection and directs 
it to exit points around the circle.  Usually, a roundabout is raised and includes curbs and 
areas planted with grass or vegetation.  Where street grades allow, roundabouts can be 
converted into bioretention areas. 

Bioretention areas can be bordered by either curb cuts or flush-mount curbs that allow 
water to exit an intersection efficiently and enter the treatment system.  Either treatment 
method allows for a transition between the street pavement and vegetated and mulched 
areas.  As storm water enters the system, specially selected vegetation and engineered 
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soils retain and treat it.  For reasons of safety, roundabouts designed for bioretention 
should incorporate underdrains and/or emergency overflow areas to prevent excessive 
ponding or flooding.  

Clustering 
With respect to lot layout, developers can turn to methods such as clustering to preserve 
open space, reduce infrastructure costs, and accommodate growth.  This strategy 
concentrates small pockets of homes around the site in the least environmentally sensitive 
areas.  In a clustered community, homes may be 
built on lots as small as 8,000 square feet, 
allowing developers to preserve unique land 
forms, trees, and vistas.  Developers may need 
to work with local zoning officials to allow the 
use of clustering, if current zoning ordinances 
do not allow it.  In addition, potential 
homeowners may need to be persuaded that 
cluster development creates a community that 
offers ample amounts of open space within 
walking distance of their homes. 

More than half of the 1,350 real estate agents 
surveyed by Bank of America thought that trees

have a positive impact on potential buyers’ 
impressions of homes and neighborhoods.  In 
addition, 84 percent of agents indicated that a 

home with trees would be as much as 20 
percent more salable than  

a home without trees. 
Source:  Building Greener Neighborhoods.  

Tree-Save Areas 

Native trees should be identified during a project’s 

pr
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s
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Many parcels of land offer an array of 
natural resources that ingenious developers 
can capitalize on and transform into 
desirable design features.  While most of 
this section of the publication has focused 
on ways to protect the water supply and 
thus enhance the environment, trees are a 
feature that homeowners value for their 
aesthetic and environmental benefits.  
Trees can shade homes, streets, parking 
areas, sidewalks, and paths, adding to the 
visual appeal of communities and helping to reduc
beginning to recognize that lots with mature trees
lots without such trees. 

Solar Orientation 
In an effort to maximize energy efficiency for hom
resource-efficient communities by orienting street
solar design.  Passive solar design optimally uses 
cooling.  During the design process, builders aim 
take advantage of solar benefits.  The optimum po
orientation is to orient the façade of the house dire
within 20 degrees of true south with minimal detr
should be oriented on an east-west axis. 
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ogram offers more details on how best to preserve 

appropriate trees.  The National Arbor Day 
Foundation, with support from the National 

Association of Home Builders, created the BWT 
gram to help developers streamline the process of 

aving natural resources during land development.  
Program details can be found at 

tp://www.arborday.org/programs/buildingwithtrees/ 
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4.3.2 ALTERNATIVE STREET TYPES 
To meet the multiple and sometimes competing goals of creating affordable, 
environmentally friendly, and aesthetically pleasing communities, developers are 
incorporating alternative street designs into their plans.  Each alternative street and path 
type has unique characteristics that help it fit into one part of the community, but not the 
other.  One street type does not fit all situations. 

Queuing Streets 
Queuing streets are narrower street types that 
contain one parallel parking lane and a travel 
lane sufficiently wide to accommodate the 
passage of larger emergency and service 
vehicles.  In instances where cars park along the 
roadway, queuing streets require one car to wait temp
oncoming car passes (see Figure 23).  Traditionally u
neighborhoods, queuing streets are enjoying a renaiss

Prairie Crossing, a development near Chicago, 

e

Typically, queuing streets range between 20 and 26 f
lane and a seven-foot parallel parking lane.  Compare
queuing streets can reduce planning and design costs
such as those associated with storm water manageme
elimination of parking on one side of the street can re
percent (Center for Watershed Protection, 1998). 
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Source:  Portland (OR) Office of Transportation, 1994. 

FIGURE 23.  A COMPARISON OF QUEUING STREETS VERSUS TRADITIONAL STREETS 

From an environmental standpoint, narrower street rights-of-way can limit the amount of 
land areas  subject to clearing and grading, make more land available for open space, and 
protect natural resource areas.  Smaller streets also provide safer environments for 
pedestrians, which encourages walking and reduces dependence on the automobile. 

Alleys 
Alleys are considered a neotraditional design element that can be incorporated into 
residential designs to provide garage access and parking while accommodating functions 
such as utility maintenance and refuse collection.  Alleys can also alleviate the need for 
on-street parking, which can increase street widths and the expanse of impervious 
surface.  To limit the expanse of impervious surface, alleys should be no wider than 12 
feet and constructed without curbs.  An inverted crown that channels water to the center 
of the alley and then to either a storm drain or bioretention area can accommodate 
drainage. 

Open-Section Streets 
Instead of sending storm water to curbs and gutters, open-section roads drain storm water 
into grassed swales, where vegetation and soils treat pollutants.  It has been estimated 
that, compared with any other residential design feature, streets contribute the highest 
volume of pollutants to urban storm water (Bannerman et al., 1993).  Accordingly, where 
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density and traffic flow allow, streets with curb and gutter sections should be designed as 
open-section roadways. 

For public works departments in most communities, maintenance concerns dictate a 
preference for curb and gutter roads in place of grassed swales.  Grassed swales are more 
likely to be damaged by cars, erosion, and so forth while curb and gutter streets are easier 
to clean and provide a clear transition between pavement and lawn.  However, in many 
localities, curbs and gutters drain directly to streams, lakes, and rivers, where they deposit 
harmful urban pollutants. 

Open-section streets are less expensive to construct than curb and gutter systems.  One 
study for a project in northern California in 2001 suggested that each linear foot of six-
inch curb and gutter added approximately $12.65 to street construction costs (NAHB 
Residential Streets, 2001). 

4.3.3 SHARED DRIVEWAYS 
Shared driveways, sometimes referred to as pipestems, are another design tool that can 
help reduce the expanse of impervious surfaces.   Driveways account for as much as 20 
percent of the impervious cover in a residential subdivision (Center for Watershed 
Protection, 1995).  Similar to a cul-de-sac, a shared driveway provides access to several 
houses from a single egress point off the local street.  However, unlike cul-de-sacs, 
shared driveways terminate at the last house served instead of at a large impervious 
turnaround area.  Table 23 provides several objectives for reducing impervious areas in 
driveways. 

 
 
 
 
 

• Shorten driveway length through reduced front yard setback requirements. 
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educe driveway widths or encourage driveway sharing between two or more homes. 

se permeable pavements or a two-track surface with grass in between to facilitate water infiltration. 
TABLE 23.  DRIVEWAY CONSIDERATIONS FOR REDUCING IMPERVIOUS AREA 

 used in the appropriate situation and correctly designed, shared driveways can be 
onal, attractive, and environmentally friendly.  In fact, alternative pavement 
als such as bricks or pavers can further reduce a shared driveway’s storm water 
. 

SIDEWALKS AND PATHS 
 sidewalks and paths are an integral part of a community’s transportation and 
tion design, their impervious surface nonetheless contributes to the community’s 
l volume of storm water runoff (see Table 24).  Depending on the density of the 
unity and the type of street classification, sidewalks on only one side of the street 
 be appropriate; in the case of rural residential streets (250 average daily trips, 
alks might not be needed at all.  In rural residential instances, rights-of-way with a 
ently wide gravel path can accommodate pedestrian and bicycle travel.  Where 
n combination with open-section roadways, sidewalks should be located several 
ck from the outside crest of the grassed swale to allow for maintenance of the 
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swale and snow storage.  Sidewalks should be horizontally sloped to drain toward 
roadside grassed swales and away from front yards. 
 
 
 
 
 
 
 
 
 

• Shorten sidewalk length from the house to the street by reducing front yard setback requirements. 

• Maximize sidewalk widths at four feet, depending on density. 

• Increase the distance between the street and sidewalk to increase the likelihood that the grassy strip will be 
able to capture and absorb sheetflow from the sidewalk.  Similarly, grade the sidewalk such that runoff drains 
toward the front yard and not the street. 

• Place sidewalks in areas with pedestrian traffic. 

TABLE 24.  SIDEWALK CONSIDERATIONS FOR IMPERVIOUS AREAS 

To reduce further the total expanse of a site’s impervious surface, the use of pervious 
materials for sidewalks and paths might be considered in place of traditional concrete or 
asphalt.  When properly maintained, alternative materials such as brick, compacted stone 
dust, and wood chips all accommodate safe passage of pedestrians and bicycles and, in 
most cases, still meet Americans with Disabilities Act (ADA) requirements.  Permeable 
materials reduce the volume of slow runoff, allowing it to recharge groundwater. 

4.3.5 ALTERNATIVE PAVEMENTS 
Alternative pavements for streets, alleys, sidewalks, paths, and driveways should be 
considered along with traditional asphalt and concrete.  Brick, block, concrete, and stone 
pavers reduce the percentage of site’s impervious surface as well as the demand for 
conventional storm water management facilities.  Unlike conventional pavements, pavers 
encourage groundwater recharge and reduce the runoff of pollutants such as oil, grease, 
hydrocarbons, and nutrients.  A variety of alternative pavements can also meet different 
traffic, regulatory, climatologic, and aesthetic concerns.  In addition to their 
environmental benefits, alternative pavements such as brick can add visual appeal and 
character to residential properties. 
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Material Initial Cost Maintenance Cost Water Quality Benefits 

Asphalt/Concrete Medium Low Low 

Pervious Concrete High High High 

Porous Asphalt High High High 

Turf Block Medium High High 

Brick High Medium Medium 

Natural Stone High Medium Medium 

Concrete Unit Paver Medium Medium Medium 

Gravel Low Medium High 

Wood Mulch Low Medium High 

Cobbles Low Medium Medium 
Source: Bay Area Storm Water Management Agencies Association (BASMAA),  Start at the Source:  Residential 
Site Planning & Design Guidance Manual for Storm Water Quality Protection, 1997. 

TABLE 25.  FUNCTIONAL COMPARISON OF VARIOUS TYPES OF ALTERNATIVE PAVEMENTS 

Compared with conventional paving systems, material and installation costs can be 
higher for alternative paving systems (see Table 25).  It is estimated that, while asphalt 
paving costs between $0.50 and $1.00 per square foot installed, interlocking concrete 
paving blocks can range anywhere from $5.00 to $10.00 per square foot.  However, given 
that porous asphalts can help reduce overall storm water infrastructure costs, the total 
costs of site development can be significantly reduced, especially when considering the 
savings associated with potentially eliminating storm water management ponds.  Clearly, 
any comparison of the costs of alternative versus traditional pavements should factor in 
total land development costs. 

Some manufacturers are now producing pervious concrete products that decrease runoff 
and encourage infiltration.  Pervious pavement such as porous asphalt or concrete can 
also decrease storm water conveyance costs and increase environmental quality.  It is 
estimated that pervious pavements such as porous asphalt cost approximately 10 percent 
more that conventional nonporous asphalts.  To maintain their efficiency and porosity, 
pervious pavements and pavers require regular maintenance to remove accumulated 
sediment and dirt. 

4.3.6 ALTERNATIVE LOT SHAPES 
Individual house lots are usually regularly shaped, that is, rectangular or square, and each 
lot has direct access to the street.  In their attempt to conserve open space and reduce 
developed areas, low impact developments sometimes call for alternative lot shapes, 
including flag, zero-lot-line, Z- and angled Z-, or zipper lots.  Figure 24 provides basic 
diagrams of alternative lot designs. 

Flag lots, sometimes referred to as pipestem lots, mesh well with the concept of shared 
driveways.  They accommodate a house or houses built behind another house, with one 
common driveway leading to the street.  Flag lots are sometimes used to give developers 
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access to unused, landlocked spaces that are not preferred agricultural or conservation 
areas.  The Center for Urban Policy Research defines a flag lot as a large lot not meeting 
minimum road frontage requirements and where access to the public road is by a narrow, 
private right-of-way or driveway.  Zero-lot-line lots provide for greater usable yard space 
on each lot.  The lots locate one side of the house on the lot line while the other side of 
the house faces the usable space.  Interspersing various innovative lot types in a 
community can help developers incorporate passive solar design into house designs. 

Z- or angled Z-lots are similar to zero-lot-line lots except that they are angled by about 30 
to 40 degrees, allowing developers to alternate side- and front-loaded garages.  In a 
zipper lot, the minimum rear setback is zero, and the rear yard depth varies to concentrate 
usable space on the side of the lot. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

 

FLAG LOT 

Z- OR ANGLED Z-LOT 

ZERO-LOT-LINE LOT ZIPPER LOT 

FIGURE 24.  ALTERNATIVE LOT DESIGNS 
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4.4 ADDITIONAL RESOURCES 
Additional resources that provide more detail on circulation and design are listed below. 
The resources are not provided as endorsements, merely as educational and reference 
tools.  Given regional variations in climate and land development needs, we have 
included regional-specific resources.  It is important to note, however, that addresses, 
especially Internet links, are subject to change.  This list contains the latest links and 
addresses as of the printing of this publication. 

Circulation Design and Resources 
City of Portland Department of Transportation 
http://www.trans.ci.portland.or.us/trafficcalming/devices/skinnystreets. 
Information on Portland’s Skinny Streets Program, including local traffic streets, queuing 
streets, and traffic-calming measures. 

Geometric Design Practices for European Roads 
http://international.fhwa.dot.gov/Pdfs/Geometric_Design.pdf 
Practices and procedures in roadway geometric design and contextual design that seek a 
balance among safety, mobility, and community interests. 

Sierra Club 
http://www.sierraclub.org/sprawl/articles/narrow.asp 
Web site discusses the value of narrow streets for slowing traffic, reducing vehicular 
crashes, and increasing neighborhood safety. 

Organizations and Internet Resources 
Center for Livable Communities 
http://lgc.org/clc 
Guidebook on how to implement designs for safe, efficient, and aesthetically pleasing 
streets. 

Institute of Transportation Engineers 
http://www.ite.org 
Publications focusing on traditional neighborhood design and circulation patterns, 
including street space, connectivity, emergency access, parking, safety, and geometric 
design.  

Local Government Commission 
http://lgc.org/clc/ 
Publication on local communities’ insight into how to implement local street.initiatives. 

The Conservation Fund 
http://www.conservationfund.org/  
In partnership with the Urban Land Institute (http://www.uli.org), a workshop entitled 
“The Practice of Environmentally Sensitive Development”  covers the full range of 
project planning, design, and construction. 
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Walkable Communities, Inc. 
http://walkable.org 
A nonprofit group that helps Florida communities become more walkable and pedestrian-
friendly. 

Publications 
Longmont, Colorado, Street Study 
A study by Swift and Associates correlating 20,000 accident reports over an eight-year 
period with 13 variables associated with the street.   http://members.aol.com/phswi/swift-
street.html 

Residential Streets 
A comprehensive design publication for residential streets published jointly by the 
National Association of Home Builders (NAHB), American Society of Civil Engineers 
(ASCE), and the Urban Land Institute (ULI). (800) 321-8050. 
http://www.builderbooks.com 

Roundabouts: An Informational Guide  
A comprehensive source of information on modern roundabouts and their uses. (301) 
577-0818. 

Street Design Guidelines for Healthy Neighborhoods  
http://lgc.org/clc 
A publication of the Center for Liveable Communities to help communities implement 
guidelines for safe, efficient, and aesthetically pleasing streets for vehicular and 
pedestrian traffic. 

Traditional Neighborhood Development Design Guidelines: Recommended Practice 
A publication of the Institute of Transportation Engineers on neighborhood  and street 
design, including sections on street space, connectivity, emergency access, parking, 
safety, and geometric design. 

Regional-Specific Resources 
Northeastern United States 

Conservation Law Foundation 
“Take Back Your Streets” focuses on the history of road design and its legal aspects in 
New England.  (617) 350-0990. 

Southeastern United States 

Montgomery County, Maryland 
Residential traffic-calming program to help reduce speeding and improve the residential 
environment. 
http://www.dpwt.com/TraffPkgDiv/triage.htm 

Walkable Communities 
A 12-step program by the Florida Department of Transportation to encourage safe travel 
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for pedestrians and vehicles. 
http://www.sustainable.doe.gov/pdf/walkable.pdf 

Western United States 

Citizens for Sensible Transportation 
http://cfst.org/ 
A nonprofit group in Oregon that offers several publications on traffic calming and 
neighborhood livability. 

Reclaiming Our Streets Task Force 
http://www.trans.ci.portland.or.us/trafficcalming/reports/ArterialProgram/cover.htm 
Community action plan to implement neighborhood transportation- calming techniques in 
the Portland, Oregon, area. 
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Aerobic--Having molecula ent or growing or occurring 
only in the presence of mol
Anaerobic--Characterized 
of molecular oxygen (as in 
Best Management Practic
the effects of storm water ru
pollution.  BMPs include a 
bioretention, sand filters, an
Bioretention--A structural 
pollutants in urban runoff a
Buffer--Area in its natural 
stream to protect water qua
Community Wastewater T
aerobic treatment unit servi
large facility. 
Cul-de-Sac--A residential s
vehicles to turn around. 
Curvilinear Street Pattern
and relies on curving roadw
traffic. 
Environmentally Sensitive
and enhance a site’s natural
elements. 
Eutrophication--A phenom
waterbodies are deprived of
and lakes receive excessive
and carbon) in various way
golf courses are common so
sewage is another major sou
Green Infrastructure--A s
parks, greenways, conserva
that supports native species
resources, and contributes t
people (see http://www.gre
Groundwater--Water that 
The layers of soil, sand, and
drinking water by more tha
residents of rural areas. 
Hybrid Street Network--A
and a curvilinear pattern.  It
providing the functions of a
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r oxygen as a part of the environm

ecular oxygen, as in aerobic microorganisms. 
by the absence of molecular oxygen or growing in the absence 
anaerobic bacteria). 
e (BMP)--A structural device or practice designed to mitigate 
noff to attenuate flooding, reduce erosion, and reduce 

variety of Low impact development practices such as 
d infiltration trenches. 
storm water practice that uses soils and vegetation to treat 
nd to encourage infiltration of storm water into the ground. 
state left between development and a shoreline, wetlands, or 
lity.  Development is restricted in a buffer zone. 
reatment System--Term commonly used to describe an 

ng multiple dwellings or an education, health care, or other 

treet terminating in a closed, circular dead end that allows 

--A street layout that follows the natural contours of the site 
ays and cul-de-sacs to reduce vehicle speeds and cut-through 

 Development--Development intended to conserve, protect, 
 resource systems through careful planning and design of site 

enon caused by excessive plant nutrients in which 
 oxygen and become uninhabitable for aquatic life.  Streams 
 amounts of plant nutrients (primarily phosphorus, nitrogen, 
s.  Runoff from agricultural fields, field lots, urban lawns, and 
urces of the nutrients.  Untreated or partially treated domestic 
rce. 
trategically planned and managed network of wilderness, 
tion easements, and working lands with conservation value 
, maintains natural ecological processes, sustains air and water 
o the health and quality of life for America's communities and 
eninfrastructure.net/Intro/Definition.htm). 
is underground in cracks and spaces in soil, sand, and rocks.  
 rocks are also known as aquifers.  Groundwater is used for 

n 50 percent of the U.S. population, including almost all 

 street layout that is a mix between a traditional grid pattern 
 can reduce a community’s overall street length while still 
ccess, circulation, and parking. 
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Impervious Area--Any area in the landscape that cannot effectively allow the absorption 
and infiltration of rainwater into the ground. 
Impervious Cover--Any surface in the built environment that prohibits the percolation 
and infiltration of rainwater into the ground. 
Jurisdictional Wetlands--A wetlands or other water of the United States regulated under 
the Clean Water Act. 
Low Impact Development (LID)--An approach to land development that uses various 
land planning and design practices and technologies for simultaneously conserving and 
protecting natural resource systems and reducing infrastructure costs. 
Nonpoint Source Pollution--Water pollution caused by rainfall washing over and 
through land surfaces and carrying with it pollutants from the human environment.  The 
Clean Water Act regulates nonpoint source pollution, which differs from point-source 
pollution. 
Open-Section Roadway--A roadway that is constructed with gravel shoulders and 
grassed swale systems, instead of with curb and gutter systems, to convey storm water. 
Open Space--Land set aside to remain undeveloped for a community’s public use and 
enjoyment. 
On-Site Wastewater Treatment System (OWTS)--A system that relies on natural 
processes and/or mechanical components to collect, treat, and disperse/discharge 
wastewater from individual dwellings or buildings. 
Queuing Street--A street sufficiently wide for one travel lane and one parking lane that 
forces one of two passing automobiles to yield temporarily.  These streets accommodate 
all the functions of normal streets, including emergency access, and reduce impervious 
areas and therefore storm water runoff. 
Resource-Efficient Development (RED)--An innovative land development approach 
that incorporates environmental considerations into the land planning and design process 
to minimize impacts on local resources. 
Right-of-Way--The width of the total land area required for street paving, curb and 
gutter, utilities, sidewalks, and street trees.  Right-of-way widths should be the smallest 
measurement possible that accommodates these uses. 
Riparian--Of or pertaining to stream systems or stream corridors.  Riparian areas usually 
include a stream channel, its banks, the floodplain, and associated vegetated buffers. 
Sand Filter--A packed-bed filter of sand or other granular material used to provide 
advanced secondary treatment of settled wastewater or septic tank effluent.  Sand/media 
filters consist of a lined (e.g., impervious PVC liner on sand bedding) excavation or 
structure filled with uniform washed sand that is placed over an underdrain system.  The 
wastewater is dosed onto the surface of the sand through a distribution network and 
allowed to percolate through the sand to the underdrain system, which collects the filter 
effluent for further processing or discharge. 
Sedimentation--The transport, deposit, and accumulation of soil material by wind and 
water.  Sedimentation is usually associated with the accumulation of soil material in 
waterbodies. 
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Septic Tank--A buried tank, designed to be watertight, that is constructed to receive and 
partially treat raw wastewater.  The tank separates and retains settleable and floatable 
solids suspended in the raw wastewater.  Settleable solids form a sludge layer at the tank 
bottom. Grease and other light materials float to the top to form a scum layer.  The 
removed solids are stored in the tank, where they undergo liquefaction, which partially 
breaks down organic solids into dissolved fatty acids and gases.  Gases generated during 
liquefaction are normally vented through a building’s plumbing stack vent. 
Setback--The minimum distance that design elements must be placed from other 
elements.  For example, houses usually have front, side, and rear yard setbacks from 
streets and other buildings. 
Sheetflow--The movement of rainwater across the surface of the landscape in response to 
topographic conditions. 
Storm water Management--An integrated system of practices and techniques for 
managing the safe and efficient handling of post-development rainwater. 
Subdivision--The process of dividing land into smaller parcels to accommodate housing, 
roads, open spaces, and utilities. 
Swale--A small, linear topographic depression used to move water from one location to 
another. 
Variance--A request to a zoning authority to deviate from the approved development 
ordinances of a particular area.  For instance, a variance might be requested to waive a 
40-foot front yard setback so that houses might be sited closer to the street. 
Wastewater Treatment Facility--A wastewater treatment facility collects waste streams 
from residential, commercial, and industrial sources through sewer systems and treats the 
water to prescribed levels before release into a waterbody. 
Zoning--Regulations governing the use, placement, spacing, and size of land and 
structures within a specific area. 
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Chancery on the Lake is a c d around a 14-acre wet 
pond.  The lake is marketed
sales pace relative to that of
$7,000 to $10,000per lakefr

VIEW

Specifics 
• Seven-acre, 170-unit con

around a large urban run
• Prices for the condomin

1995). 
• 14-acre pond surrounded

fishing pier planned for 
• $7,000 to $10,000 prem
• Above-average sales pac

number of sales from bu
Chancery because of the

• Pond marketed as a selli
• Lake constructed by dam

surrounding area to achi
• No maintenance require

dam and lake, and sedim

T
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HANCERY ON THE LAKE

ondominium development centere

 as a feature of the development, resulting in an increased 
 competitors.  In fact, the developer realizes a premium of 
ont unit. 

 
 OF THE WALKWAY, PICNIC AREA, AND LAKE 

dominium development in Alexandria, Virginia, centered 
off pond.  

iums range from $129,990 to $139,990 (Frederick et al., 

 by picnic tables, a gazebo, and a walking trail, with a 
construction (Frederick et al., 1995).  
ium for condominiums fronting on the lake (Flora, 1997).  
e for the area and the condominium market; a significant 
yers who shopped around and then were attracted to 
 lake (Flora, 1997).  
ng point (Flora, 1997). 
ming an existing creek, with some excavation of the 

eve the desired shape and volume. 
d other than mowing grassed areas, visual inspections of the 
ent removal from the rip-rap outfall structure (Scalia, 1997). 
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References 
• Debora Flora, Sales Manager, Chancery Associates Limited Partnership. Alexandria, 

VA. (703) 922-7171, personal communication.  
• Vic Scalia, Halle Enterprises. Silver Spring, MD. (301) 495-1520, personal 

communication. 
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Duke Street Square uses a san
pollutants out of storm water 
An underground sand filter sa
consuming buildable land are
that would have been lost to l

VIEW OF THE
IN

Specifics 
• 40-unit townhouse develo
• Off-line sand filter system
• Parking lot designed with

storm water to the sand fil
event are diverted to the c

• The filter's concrete cham
• Underdrains transport filte
• Northern Virginia land pr

install dry ponds, wet pon
system uses no buildable a

• Townhouse total includes
have been lost to land nee

Cost Data 
• Construction of the sand f

monitoring manholes, pip
The entire system cost $29
$25,505 per impervious ac

THE
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UKE STREET SQUARE 
d filter, which is a best management practice, to filter 
runoff.  At this urban site, buildable land was at a premium. 
tisfied storm water management requirements without 
a.  The developer was able to add five to seven townhomes 
and for a pond. 

 
 INSIDE OF A SAND FILTER SIMILAR TO THE ONE  
STALLED AT DUKE STREET SQUARE 

pment in Alexandria, Virginia.  
 serves 1.38 impervious acres.  

 grate inlets connected to underground pipes that carry 
ter.  Flows in excess of 0.5 inches of rainfall in a single 
ity sewer system.  
ber was cast in place (Keller, 1997).  
red water to the city storm sewer system (Keller, 1997).  

ices of approximately $40 per square foot make it costly to 
ds, or storm water wetlands (Bell, 1997); the sand filter 
rea.  

 between five and seven townhouses that normally would 
ded for a dry pond (Teets, 1997). 

ilter totaled $41,030, including the dry vault sand filter, two 
es with connections, and the sand filter itself ($35,197).  
,732 per impervious acre while the sand filter alone cost 
re. 
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• Filter's sand bed will need replacement approximately every five years. 
• System will need periodic inspection and removal of accumulated trash from grate 

inlets, pre-treatment structure, and filter bed. 

Community Acceptance 
• The homeowner association has set aside money for routine and nonroutine 

maintenance. 

References 
• Glenn Teets, Project Manager, Wills Company. Vienna, VA. (703) 760-9600. 
• R.J. Keller, L.S. Project Manager, R.C. Fields, Jr., and Associates, P.C. Alexandria, 

VA. (703) 549-6422.  
• Warren Bell, City Engineer, City of Alexandria. Alexandria, VA. (703) 838-4327. 
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At Kensington Estates the use
family development planned o
evaluated.  The site was chara
the new Western Washington
range of LID technologies in 

Specifics 
• Maintained lot yield of 10
• Designed a roadway syste
• Achieved "zero" effective
• Incorporated full range of

bioretention, and pervious
• Provided adequate off-stre
• Reduced total project imp
• Minimized piped conveya

Cost Data 
A cost evaluation of the redes
Overall, the LID project perm
conventional project.  It achie
storm pond structures and elim
Excavation and erosion contro

Even though the LID design c
porous paving material and of
vehicle access made the costs
slightly higher than the costs 

THE
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KENSINGTON ESTATES

 of LID technologies in a conventional, 103-lot single-
n 24 acres in unincorporated Pierce County were 
cterized by poor soils. The development took advantage of 
 Storm Hydrology Model (WWHM) to illustrate the full 
the site’s redesign. 

3 lots. 
m adequate for emergency vehicles. 
 impervious surfaces. 
 LID techniques, including soil rehabilitation, rain gardens, 
 pavement; 
et parking.  

ervious pavement. 
nce. 

ign further illustrated the potential benefits of LID.  
itted construction cost savings of over 20 percent over the 
ved the largest share of savings by reducing the size of the 
inating catchments and piped storm conveyance.  
l costs were also significantly reduced. 

alled for a roadway width of 20 feet, the proposed use of 
 "looped" cul-de-sac clusters designed for emergency 
 associated with roadways and utilities roughly equal to or 
for conventional materials and design. 
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arasota, Florida, available and applicable on-site wastewater treatment and collect

nologies were evaluated (see Figure 25) to determine their potential for improving 
ent wastewater treatment and disposal practices in Phillippi Creek. 

ifics 
vailable technologies were grouped into three major categories for evaluation: 
atural systems (e.g., conventional septic tank and subsurface wastewater infiltration 
ystems [SWIS] and septic tank and subsurface drip irrigation [SDI] systems); 
ngineered biological systems (e.g., suspended growth systems, submerged biofilters, 
nd unsaturated biofilters); and waste segregation systems (e.g., nonwater carriage 
oilets and on-site greywater treatment systems). 
ased on the number of connections, total flow, and available treatment plant and 

ransmission capacities, the project area was previously divided into sixteen (16) 
anageable areas referred to as Wastewater Project Improvement Areas (WPIA). 
he cost analysis addressed natural systems and engineered biological systems but, 
ecause of a variety of implementation problems, including community acceptance, 
id not address waste segregation systems. 

 

 
FIGURE 25.  EVALUATION PROCESS FOR COMPARING COLLECTION AND ON-SITE WASTEWATER 

TREATMENT SYSTEM ALTERNATIVES 

t Data 
he capital cost of a septic tank with a mound with 12-inch fill was $6,000. 
he capital cost of a septic tank with subsurface drip irrigation with 12-inch fill was 
7,900. 
n terms of uniform annual cost, the septic tank with SWIS mound was the most cost-
ffective alternative in a low-density area.  In medium- and high- density areas, the 
acuum sewer system was the most cost-effective alternative. 
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RON TYNE AND ASSOCIATES 
Terry Paff, president of Metropolitan Realty and Development in Sherwood, Arkansas, 
wanted to create a development that appealed to both the general public and permitting 
and review officials.  He approached Ron Tyne of Tyne & Associates with his idea and 
hired the consultant to redesign a conventional site plan developed for a 130-acre parcel.  
The case study underscores two important points.  First, at project inception, developers 
must formulate a vision of what they want to achieve.  They then need to communicate 
that vision to everyone involved in and affected by the project.  Second, by reducing 
infrastructure costs and collaborating with public officials, a developer can realize a net 
increase in a project’s lot yield. 

Specifics 
• The new design worked with the land’s features.  For instance, streets flowed with the 

terrain, minimizing excavation needs; drainage areas were preserved and buffered by 
greenbelts. 

• Existing drainage courses form a network of green spaces called greenbelts that are 
connected by neighborhood hiking trails. 

• Maximizing the number of lots that backed up to the greenbelts addressed concerns 
about privacy. 

• The original plan’s collector street was changed to include green space buffers and 
traffic-calming circles, thus allowing the developer to reduce street widths from 36 to 
27 feet.  In addition, trees were allowed to stay close to the curb line. 

• The site uses native vegetation such as buffalo grass.  Cleared trees were transformed 
into mulch. 

• The original plan preserved 1.5 acres of green space while the revised plan saved 23.5 
acres. 

• Some of the development cost savings went to fund a neighborhood park with picnic 
facilities, a pavilion, and ball fields. 

Cost Data 
• Overall, the developer made an additional profit of $2.2 million on the project by 

using the practices above. 

References: 
• “Bridging the Gap: Developers Can See Green,” Land Development Magazine, 

Spring/Summer 2000, pp. 27-31. 
• The ToolBase PATH Technology Inventory provides information on low impact 

development: 
http://www.toolbase.org/tertiaryT.asp?CategoryID=1008&DocumentID=2007 
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SOMERSET COMMUNITY 
In a typical suburban development in Prince George’s County, MD, the developer 
incorporated shallow landscaped depressions called bioretention areas, also known as 
rain gardens (see Figure 26), into each lot to control storm water quantity and quality.  
The bioretention areas eliminated the need for a storm water pond, allowed the 
development of six extra lots, and resulted in a cost savings of more than $4,000 per lot. 

 

 

A TYPICAL BIORETENTION AREAIN SOMERSET 

Specifics 
• 80-acre site in Prince George's County, Maryland, undergoing development into 199 

homes on 10,000-square-foot lots.  
• Prices begin at $160,000. 
• Bioretention areas range between 300 and 400 square feet, with one to two 

bioretention areas per lot (Daniels, 1995). 
• Bioretention areas located at low points on lots (see Figure 27). 
• Water allowed to pool to a depth of six inches in the bioretention areas after each rain 

event; complete infiltration of ponded water achieved within 48 hours (Daniels, 
1995). 

• Bioretention areas combined with grassed swales to replace curbs and-gutters. 
Marketing Be 

• Total cost approximately $100,000 compared with nearly $400,000 for the storm 
water ponds originally planned (Daniels, 1995). 

• Six more lots added to the development, thus increasing revenue (Daniels, 1995).  
• Eliminated traditional curbs and gutters and storm water pond by using the less 

expensive alternative of bioretention areas and grassed swales. 
• Development marketed as environmentally friendly. When told that they were 

helping preserve the Chesapeake Bay, homeowners and potential buyers became 
excited and interested in helping (Coffman, 1997).  

• Bioretention areas perceived by homeowners as free landscaping (Coffman, 1997).  
• Total cost for each bioretention area is $500 ($150 for excavation and $350 for 

plants) (Daniels, 1995). 

 

0011023



 

 

INDIVIDUAL BIORETENTION AREA 

Cost Data 

Description Storm water Management 
Pond/Curb and Gutter 

Design 

Bioretention System 

Engineering Redesign $0 $110,000 
Land Reclamation (6 lots x $40,000 net) $0 <$240,000> 

Total Costs $2,457,843 $1,541,461 
Total Costs--Land Reclamation plus Redesign 

Costs 
$2,457,843 $1,671,461 

Total Cost Savings = $916,382 
Cost Savings per Lot = $4,604 

Source: Winogradoff, 1997. 
Table 26. Cost Comparison of Conventional Storm Water System versus Bioretention 

Community Acceptance 
Somerset residents have enthusiastically accepted their bioretention areas. Homeowners 
are actively maintaining them and have lodged few complaints.  Only one bioretention 
area has experienced functional problems, which probably resulted from the diversion of 
too much water. Safety issues or mosquitoes have not been a problem. 

References 
• Ayres Associates. “Evaluation of On-Site Wastewater Treatment and Wastewater 

Collection System Alternatives.” TM No. 7 report. 
http://www.co.sarasota.fl.us/environmental_services/pcssrp/pdfs/40075r048.pdf 

• Larry Coffman, Department of Environmental Resources. Prince George's County, 
MD. (301) 883-5834. 

• L. Daniels.  “Maryland Developer Grows ‘Rain Gardens’ to Control Residential 
Runoff,” Nonpoint Source News-Notes, 42 (August/September) 1995. 

• W.K. Curry. and S.E. Wynkoop, eds.  How Does Your Garden Grow?: A Reference 
Guide to Enhancing Your Rain Garden. Landover, MD: Prince George's County 
Department of Environmental Resources, 1995. 
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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 9, 122 , 123, and 124
[FRL—6470–8]

RIN 2040–AC82

National Pollutant Discharge
Elimination System—Regulations for
Revision of the Water Pollution Control
Program Addressing Storm Water
Discharges

AGENCY: Environmental Protection
Agency (EPA).
ACTION: Final rule.

SUMMARY: Today’s regulations (Phase II)
expand the existing National Pollutant
Discharge Elimination System (NPDES)
storm water program (Phase I) to
address storm water discharges from
small municipal separate storm sewer
systems (MS4s) (those serving less than
100,000 persons) and construction sites
that disturb one to five acres. Although
these sources are automatically
designated by today’s rule, the rule
allows for the exclusion of certain
sources from the national program based
on a demonstration of the lack of impact
on water quality, as well as the
inclusion of others based on a higher
likelihood of localized adverse impact
on water quality. Today’s regulations
also exclude from the NPDES program
storm water discharges from industrial
facilities that have ‘‘no exposure’’ of
industrial activities or materials to
storm water. Finally, today’s rule
extends from August 7, 2001 until
March 10, 2003 the deadline by which
certain industrial facilities owned by
small MS4s must obtain coverage under
an NPDES permit. This rule establishes
a cost-effective, flexible approach for
reducing environmental harm by storm
water discharges from many point
sources of storm water that are currently
unregulated.

EPA believes that the implementation
of the six minimum measures identified
for small MS4s should significantly
reduce pollutants in urban storm water
compared to existing levels in a cost-
effective manner. Similarly, EPA
believes that implementation of Best
Management Practices (BMP) controls at
small construction sites will also result
in a significant reduction in pollutant
discharges and an improvement in
surface water quality. EPA believes this
rule will result in monetized financial,
recreational and health benefits, as well
as benefits that EPA has been unable to
monetize. Expected benefits include
reduced scouring and erosion of
streambeds, improved aesthetic quality

of waters, reduced eutrophication of
aquatic systems, benefit to wildlife and
endangered and threatened species,
tourism benefits, biodiversity benefits
and reduced costs for siting reservoirs.
In addition, the costs of industrial storm
water controls will decrease due to the
exclusion of storm water discharges
from facilities where there is ‘‘no
exposure’’ of storm water to industrial
activities and materials.
DATES: This regulation is effective on
February 7, 2000. The incorporation by
reference of the rainfall erosivity factor
publication listed in the rule is
approved by the Director of the Federal
Register as of February 7, 2000. For
judicial review purposes, this final rule
is promulgated as of 1:00 p.m. Eastern
Standard Time, on December 22, 1999
as provided in 40 CFR 23.2.
ADDRESSES: The complete
administrative record for the final rule
and the ICR have been established
under docket numbers W–97–12 (rule)
and W–97–15 (ICR), and includes
supporting documentation as well as
printed, paper versions of electronic
comments. Copies of information in the
record are available upon request. A
reasonable fee may be charged for
copying. The record is available for
inspection and copying from 9 a.m. to
4 p.m., Monday through Friday,
excluding legal holidays, at the Water
Docket, EPA, East Tower Basement, 401
M Street, SW, Washington, DC. For
access to docket materials, please call
202/260–3027 to schedule an
appointment.
FOR FURTHER INFORMATION CONTACT:
George Utting, Office of Wastewater
Management, Environmental Protection
Agency, Mail Code 4203, 401 M Street,
SW, Washington, DC 20460; (202) 260–
5816; sw2@epa.gov.
SUPPLEMENTARY INFORMATION: Entities
potentially regulated by this action
include:

Category Examples of regulated
entities

Federal, State,
Tribal, and
Local Gov-
ernments.

Operators of small separate
storm sewer systems, in-
dustrial facilities that dis-
charge storm water asso-
ciated with industrial activ-
ity or construction activity
disturbing 1 to 5 acres.

Industry .......... Operators of industrial facili-
ties that discharge storm
water associated with in-
dustrial activity.

Construction
Activity.

Operators of construction ac-
tivity disturbing 1 to 5
acres.

This table is not intended to be
exhaustive, but rather provides a guide

for readers regarding entities likely to be
regulated by this action. This table lists
the types of entities that EPA is now
aware could potentially be regulated by
this action. Other types of entities not
listed in the table could also be
regulated. To determine whether your
facility or company is regulated by this
action, you should carefully examine
the applicability criteria in §§ 122.26(b),
122.31, 122.32, and 123.35 of the final
rule. If you have questions regarding the
applicability of this action to a
particular entity, consult the person
listed in the preceding FOR FURTHER
INFORMATION CONTACT section.

Table of Contents:

I. Background
A. Proposed Rule and Pre-proposal

Outreach
B. Water Quality Concerns/Environmental

Impact Studies and Assessments
1. Urban Development
a. Large-Scale Studies and Assessments
b. Local and Watershed-Based Studies
c. Beach Closings/Advisories
2. Non-storm Water Discharges Through

Municipal Storm Sewers
3. Construction Site Runoff
C. Statutory Background
D. EPA’s Reports to Congress
E. Industrial Facilities Owned or Operated

by Small Municipalities
F. Related Nonpoint Source Programs

II. Description of Program
A. Overview
1. Objectives EPA Seeks to Achieve in

Today’s Rule
2. General Requirements for Regulated

Entities Under Today’s Rule
3. Integration of Today’s Rule With the

Existing Storm Water Program
4. General Permits
5. Tool Box
6. Deadlines Established in Today’s Action
B. Readable Regulations
C. Program Framework: NPDES Approach
D. Federal Role
1. Develop Overall Framework of the

Program
2. Encourage Consideration of ‘‘Smart

Growth’’ Approaches
3. Provide Financial Assistance
4. Implement the Program in Jurisdictions

not Authorized to Administer the NPDES
Program

5. Oversee State and Tribal Programs
6. Comply with Applicable Requirements

as a Discharger
E. State Role
1. Develop the Program
2. Comply With Applicable Requirements

as a Discharger
3. Communicate with EPA
F. Tribal Role
G. NPDES Permitting Authority’s Role for

the NPDES Storm Water Small MS4
Program

1. Comply With Implementation
Requirements

2. Designate Sources
a. Develop Designation Criteria
b. Apply Designation Criteria
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c. Designate Physically Interconnected
Small MS4s

d. Respond to Public Petitions for
Designation

3. Provide Waivers
4. Issue Permits
5. Support and Oversee the Local Programs
H. Municipal Role
1. Scope of Today’s Rule
2. Municipal Definitions
a. Municipal Separate Storm Sewer

Systems (MS4s)
b. Small Municipal Separate Storm Sewer

Systems
i. Combined Sewer Systems (CSS)
ii. Owners/Operators
c. Regulated Small MS4s
i. Urbanized Area Description
ii. Rationale for Using Urbanized Areas
d. Municipal Designation by the Permitting

Authority
e. Waiving the Requirements for Small

MS4s
3. Municipal Permit Requirements
a. Overview
i. Summary of Permitting Options
ii. Water Quality-Based Requirements
iii. Maximum Extent Practicable
b. Program Requirements—Minimum

Control Measures
i. Public Education and Outreach on Storm

Water Impacts
ii. Public Involvement/Participation
iii. Illicit Discharge Detection and

Elimination
iv. Construction Site Storm Water Runoff

Control
v. Post-Construction Storm Water

Management in New Development and
Redevelopment

vi. Pollution Prevention/Good
Housekeeping for Municipal Operations

c. Application Requirements
i. Best Management Practices and

Measurable Goals
ii. Individual Permit Application for a

§ 122.34(b) Program
iii. Alternative Permit Option/ Tenth

Amendment
iv. Satisfaction of Minimum Measure

Obligations by Another Entity
v. Joint Permit Programs
d. Evaluation and Assessment
i. Recordkeeping
ii. Reporting
iii. Permit-As-A-Shield
e. Other Applicable NPDES Requirements
f. Enforceability
g. Deadlines
h. Reevaluation of Rule
I. Other Designated Storm Water

Discharges
1. Discharges Associated with Small

Construction Activity
a. Scope
b. Waivers
i. Rainfall-Erosivity Waiver
ii. Water Quality Waiver
c. Permit Process and Administration
d. Cross-Referencing State, Tribal, or Local

Erosion and Sediment Control Programs
e. Alternative Approaches
2. Other Sources
3. ISTEA Sources
4. Residual Designation Authority

J. Conditional Exclusion for ‘‘No Exposure’’
of Industrial Activities and Materials to
Storm Water

1. Background
2. Today’s Rule
3. Definition of ‘‘No Exposure’’
K. Public Involvement/Public Role
L. Water Quality Issues
1. Water Quality Based Effluent Limits
2. Total Maximum Daily Loads and

Analysis to Determine the Need for
Water Quality-Based Limitations

3. Anti-Backsliding
4. Water Quality-Based Waivers and

Designations
III. Cost-Benefit Analysis

A. Costs
1. Municipal Costs
2. Construction Costs
B. Quantitative Benefits
1. National Water Quality Model
2. National Water Quality Assessment
a. Municipal Measures
i. Fresh Waters Benefits
ii. Marine Waters Benefits
b. Construction Benefits
c. Summary of Benefits From the National

Water Quality Assessment
C. Qualitative Benefits
D. National Economic Impact

IV. Regulatory Requirements
A. Paperwork Reduction Act
B. Executive Order 12866
C. Unfunded Mandates Reform Act
1. Summary of UMRA Section 202 Written

Statement
2. Selection of the Least Costly, Most Cost-

Effective or Least Burdensome
Alternative That Achieves the Objectives
of the Statute

3. Effects on Small Governments
D. Executive Order 13132
E. Regulatory Flexibility Act
F. National Technology Transfer And

Advancement Act
G. Executive Order 13045
H. Executive Order 13084
I. Congressional Review Act

I. Background

A. Proposed Rule and Pre-Proposal
Outreach

On January 9, 1998 (63 FR 1536), EPA
proposed to expand the National
Pollutant Discharge Elimination System
(NPDES) storm water program to
include storm water discharges from
municipal separate storm sewer systems
(MS4s) and construction sites that were
smaller than those previously included
in the program. The proposal also
addressed industrial sources that have
‘‘no exposure’’ of industrial activities
and materials to storm water. Today,
EPA is promulgating a final rule to
implement most of the proposed
revisions with minor changes based on
public comments received on the
proposal. Today’s final rule also extends
the deadline by which certain industrial
facilities operated by municipalities of
less than 100,000 population must be
covered by a NPDES permit; the

deadline is changed from August 7,
2001 until March 10, 2003.

In 1972, Congress amended the
Federal Water Pollution Control Act
(commonly referred to as the Clean
Water Act (CWA)) to prohibit the
discharge of any pollutant to waters of
the United States from a point source
unless the discharge is authorized by an
NPDES permit. The NPDES program is
a program designed to track point
sources and require the implementation
of the controls necessary to minimize
the discharge of pollutants. Initial
efforts to improve water quality under
the NPDES program primarily focused
on reducing pollutants in industrial
process wastewater and municipal
sewage. These discharge sources were
easily identified as responsible for poor,
often drastically degraded, water quality
conditions.

As pollution control measures for
industrial process wastewater and
municipal sewage were implemented
and refined, it became increasingly
evident that more diffuse sources of
water pollution were also significant
causes of water quality impairment.
Specifically, storm water runoff
draining large surface areas, such as
agricultural and urban land, was found
to be a major cause of water quality
impairment, including the
nonattainment of designated beneficial
uses.

In 1987, Congress amended the CWA
to require implementation, in two
phases, of a comprehensive national
program for addressing storm water
discharges. The first phase of the
program, commonly referred to as
‘‘Phase I,’’ was promulgated on
November 16, 1990 (55 FR 47990).
Phase I requires NPDES permits for
storm water discharge from a large
number of priority sources including
municipal separate storm sewer systems
(‘‘MS4s’’) generally serving populations
of 100,000 or more and several
categories of industrial activity,
including construction sites that disturb
five or more acres of land.

Today’s rule, which is the second
phase of the storm water program,
expands the existing program to include
discharges of storm water from smaller
municipalities in urbanized areas and
from construction sites that disturb
between one and five acres of land.
Today’s rule allows certain sources to be
excluded from the national program
based on a demonstrable lack of impact
on water quality. The rule also allows
other sources not automatically
regulated on a national basis to be
designated for inclusion based on
increased likelihood for localized
adverse impact on water quality.
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Today’s rule also conditionally excludes
storm water discharges from industrial
facilities that have ‘‘no exposure’’ of
industrial activities or materials to
storm water. Today’s rule and the effort
that led to its development are
commonly referred to as ‘‘Phase II.’’ On
August 7, 1995, EPA promulgated a
final rule that required facilities to be
regulated under Phase II to apply for a
NPDES permit by August 7, 2001,
unless the NPDES permitting authority
designates them as requiring a permit by
an earlier date. (60 FR 40230). That rule
is referred to as ‘‘the Interim Phase II
Rule.’’ Today’s rule replaces the Interim
Phase II rule.

EPA performed extensive outreach
and worked with a variety of
stakeholders prior to proposing today’s
rule. On September 9, 1992, EPA
published a notice requesting
information and public comment on
how to prepare regulations under CWA
section 402(p)(6) (see 57 FR 41344). The
notice identified three sets of issues
associated with developing new NPDES
storm water regulations: (1) How should
EPA identify unregulated sources of
storm water to protect water quality, (2)
what types of control strategies should
EPA develop for these sources, and (3)
what are appropriate deadlines for
implementing new requirements. The
notice recognized that potential sources
for coverage under the section 402(p)(6)
regulations would fall into two main
categories: municipal separate storm
sewer systems and individual
(commercial and residential) sources.
EPA received more than 130 comments
on the September 9, 1992, notice. For
further discussion of the comments
received, see Storm Water Discharges
Potentially Addressed by Phase II of the
National Pollutant Discharge
Elimination System: Report to Congress
(EPA, 1995a), pp. 1–21 to 1–22, and
Appendix J (which provides a detailed
summary of the comments received as
they relate to the specific issues raised
in the notice).

In early 1993, the Rensselaerville
Institute and EPA held public and
expert meetings to assist in developing
and analyzing options for identifying
unregulated sources and possible
controls. The report on the 1993
meetings identified two options that
were favored by the various groups that
participated. One option was a program
that allowed States to select sources to
be controlled in a manner consistent
with criteria developed by EPA. A
second option was a tiered approach
under which EPA would select high
priority sources for control by NPDES
permits and States would select other
sources for control under a State water

quality program other than the NPDES
program. For additional details see the
‘‘Report on the EPA Storm Water
Management Program (Rensselaerville
Study),’’ Appendix I of Storm Water
Discharges Potentially Addressed by
Phase II of the National Pollutant
Discharge Elimination System: Report to
Congress (EPA, 1995a).

EPA also conducted outreach with
representatives of small entities in
conjunction with the convening of a
Small Business Advocacy Review Panel
under the Small Business Regulatory
Enforcement Fairness Act (SBREFA).
This process is discussed in section IV.E
of today’s preamble. For additional
background see the discussion in the
preamble to the proposal for today’s
rule.

To assist EPA by providing advice
and recommendations regarding the
urban municipal wet weather water
pollution control program, EPA
established the Urban Wet Weather
Flows Federal Advisory Committee
(hereinafter, ‘‘FACA Committee’’) under
the Federal Advisory Committee Act
(FACA). The Office of Management and
Budget approved the charter for the
FACA Committee on March 10, 1995.
The FACA Committee provided a forum
for identifying and addressing issues
associated with water quality impacts
from storm water sources.

The FACA Committee established two
subcommittees: the Storm Water Phase
II FACA Subcommittee and the Sanitary
Sewer Overflows (SSOs) FACA
Subcommittee. Consistent with the
requirements of FACA, the membership
of both the FACA Committee and the
subcommittees was balanced among
EPA’s various outside stakeholder
interests, including representatives from
municipalities, States, Indian Tribes,
EPA, industrial and commercial sectors,
agriculture, and environmental and
public interest groups.

The Storm Water Phase II FACA
Subcommittee (‘‘Subcommittee’’) met
fourteen times between September 1995
and June 1998. The 32 Subcommittee
members discussed possible regulatory
frameworks at these meetings as well as
during numerous other meetings and
conference calls. Members of the FACA
Committee provided views regarding
the development of the ‘‘no exposure’’
provision and other provisions in drafts
of the Phase II rule. EPA provided
Subcommittee members with four
successive drafts of the proposed rule
and preamble, outlines of the rule,
summaries of the written comments
received on each draft, and documents
identifying the changes made to each
draft. In the course of providing input
to the Committee, individual

Subcommittee members provided
significant input and advice that EPA
considered in the context of public
comments received. Ultimately, the
Subcommittee did not provide a written
report back to the FACA Committee,
and the FACA Committee did not
provide written advice and
recommendations to EPA. The Agency,
therefore, did not rely on group
recommendations in developing today’s
rule, but does consider the process to
have resulted in important public
outreach.

B. Water Quality Concerns/
Environmental Impact Studies and
Assessments

Storm water runoff from lands
modified by human activities can harm
surface water resources and, in turn,
cause or contribute to an exceedance of
water quality standards by changing
natural hydrologic patterns, accelerating
stream flows, destroying aquatic habitat,
and elevating pollutant concentrations
and loadings. Such runoff may contain
or mobilize high levels of contaminants,
such as sediment, suspended solids,
nutrients (phosphorous and nitrogen),
heavy metals and other toxic pollutants,
pathogens, toxins, oxygen-demanding
substances (organic material), and
floatables (U.S. EPA. 1992.
Environmental Impacts of Storm Water
Discharges: A National Profile. EPA
841–R–92–001. Office of Water.
Washington, DC). After a rain, storm
water runoff carries these pollutants
into nearby streams, rivers, lakes,
estuaries, wetlands, and oceans. The
highest concentrations of these
contaminants often are contained in
‘‘first flush’’ discharges, which occur
during the first major storm after an
extended dry period (Schueler, T.R.
1994. ‘‘First Flush of Stormwater
Pollutants Investigated in Texas.’’ Note
28. Watershed Protection Techniques
1(2)). Individually and combined, these
pollutants impair water quality,
threatening designated beneficial uses
and causing habitat alteration or
destruction.

Uncontrolled storm water discharges
from areas of urban development and
construction activity negatively impact
receiving waters by changing the
physical, biological, and chemical
composition of the water, resulting in an
unhealthy environment for aquatic
organisms, wildlife, and humans. The
following sections discuss the studies
and data that address and support this
finding.

Although water quality problems also
can occur from agricultural storm water
discharges and return flows from
irrigated agriculture, this area of
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concern is statutorily exempted from
regulation as a point source under the
Clean Water Act and is not discussed
here. (See CWA section 502(14)). Other
storm water sources not specifically
identified in the regulations may be of
concern in certain areas and can be
addressed on a case-by-case (or
category-by-category) basis through the
NPDES designation authority preserved
by CWA section 402(p)(2)(6), as well as
today’s rule.

1. Urban Development
Urbanization alters the natural

infiltration capability of the land and
generates a host of pollutants that are
associated with the activities of dense
populations, thus causing an increase in
storm water runoff volumes and
pollutant loadings in storm water
discharged to receiving waterbodies
(U.S. EPA, 1992). Urban development
increases the amount of impervious
surface in a watershed as farmland,
forests, and meadowlands with natural
infiltration characteristics are converted
into buildings with rooftops, driveways,
sidewalks, roads, and parking lots with
virtually no ability to absorb storm
water. Storm water and snow-melt
runoff wash over these impervious
areas, picking up pollutants along the
way while gaining speed and volume
because of their inability to disperse and
filter into the ground. What results are
storm water flows that are higher in
volume, pollutants, and temperature
than the flows in less impervious areas,
which have more natural vegetation and
soil to filter the runoff (U.S. EPA, 1997.
Urbanization and Streams: Studies of
Hydrologic Impacts. EPA 841–R–97-009.
Office of Water. Washington, DC).

Studies reveal that the level of
imperviousness in an area strongly
correlates with the quality of the nearby
receiving waters. For example, a study
in the Puget Sound lowland ecoregion
found that when the level of basin
development exceeded 5 percent of the
total impervious area, the biological
integrity and physical habitat conditions
that are necessary to support natural
biological diversity and complexity
declined precipitously (May, C.W., E.B.
Welch, R.R. Horner, J.R. Karr, and B.W.
May. 1997. Quality Indices for
Urbanization Effects in Puget Sound
Lowland Streams, Technical Report No.
154. University of Washington Water
Resources Series). Research conducted
in numerous geographical areas,
concentrating on various variables and
employing widely different methods,
has revealed a similar conclusion:
stream degradation occurs at relatively
low levels of imperviousness, such as 10
to 20 percent (even as low as 5 to 10

percent according to the findings of the
Washington study referenced above)
(Schueler, T.R. 1994. ‘‘The Importance
of Imperviousness.’’ Watershed
Protection Techniques 1(3); May, C.,
R.R. Horner, J.R. Karr, B.W. Mar, and
E.B. Welch. 1997. ‘‘Effects Of
Urbanization On Small Streams In The
Puget Sound Lowland Ecoregion.’’
Watershed Protection Techniques 2(4);
Yoder, C.O., R.J. Miltner, and D. White.
1999. ‘‘Assessing the Status of Aquatic
Life Designated Uses in Urban and
Suburban Watersheds.’’ In Proceedings:
National Conference on Retrofits
Opportunities in Urban Environments.
EPA 625–R–99–002, Washington, DC;
Yoder, C.O and R.J. Miltner. 1999.
‘‘Assessing Biological Quality and
Limitations to Biological Potential in
Urban and Suburban Watersheds in
Ohio.’’ In Comprehensive Stormwater &
Aquatic Ecosystem Management
Conference Papers, Auckland, New
Zealand). Furthermore, research has
indicated that few, if any, urban streams
can support diverse benthic
communities at imperviousness levels
of 25 percent or more. An area of
medium density single family homes
can be anywhere from 25 percent to
nearly 60 percent impervious,
depending on the design of the streets
and parking (Schueler, 1994).

In addition to impervious areas, urban
development creates new pollution
sources as population density increases
and brings with it proportionately
higher levels of car emissions, car
maintenance wastes, pet waste, litter,
pesticides, and household hazardous
wastes, which may be washed into
receiving waters by storm water or
dumped directly into storm drains
designed to discharge to receiving
waters. More people in less space
results in a greater concentration of
pollutants that can be mobilized by, or
disposed into, storm water discharges
from municipal separate storm sewer
systems. A modeling system developed
for the Chesapeake Bay indicated that
contamination of the Bay and its
tributaries from runoff is comparable to,
if not greater than, contamination from
industrial and sewage sources (Cohn-
Lee, R. and D. Cameron. 1992. ‘‘Urban
Stormwater Runoff Contamination of
the Chesapeake Bay: Sources and
Mitigation.’’ The Environmental
Professional, Vol. 14).

a. Large-Scale Studies and Assessments
In support of today’s regulatory

designation of MS4s in urbanized areas,
the Agency relied on broad-based
assessments of urban storm water runoff
and related water quality impacts, as
well as more site-specific studies. The

first national assessment of urban runoff
characteristics was completed for the
Nationwide Urban Runoff Program
(NURP) study (U.S. EPA. 1983. Results
of the Nationwide Urban Runoff
Program, Volume 1—Final Report.
Office of Water. Washington, D.C.). The
NURP study is the largest nationwide
evaluation of storm water discharges,
which includes adverse impacts and
sources, undertaken to date.

EPA conducted the NURP study to
facilitate understanding of the nature of
urban runoff from residential,
commercial, and industrial areas. One
objective of the study was to
characterize the water quality of
discharges from separate storm sewer
systems that drain residential,
commercial, and light industrial
(industrial parks) sites. Storm water
samples from 81 residential and
commercial properties in 22 urban/
suburban areas nationwide were
collected and analyzed during the 5-
year period between 1978 and 1983. The
majority of samples collected in the
study were analyzed for eight
conventional pollutants and three heavy
metals.

Data collected under the NURP study
indicated that discharges from separate
storm sewer systems draining runoff
from residential, commercial, and light
industrial areas carried more than 10
times the annual loadings of total
suspended solids (TSS) than discharges
from municipal sewage treatment plants
that provide secondary treatment. The
NURP study also indicated that runoff
from residential and commercial areas
carried somewhat higher annual
loadings of chemical oxygen demand
(COD), total lead, and total copper than
effluent from secondary treatment
plants. Study findings showed that fecal
coliform counts in urban runoff
typically range from tens to hundreds of
thousands per hundred milliliters of
runoff during warm weather conditions,
with the median for all sites being
around 21,000/100 ml. This is generally
consistent with studies that found that
fecal coliform mean values range from
1,600 coliform fecal units (CFU)/100 ml
to 250,000 cfu/100 ml (Makepeace, D.K.,
D.W. Smith, and S.J. Stanley. 1995.
‘‘Urban Storm Water Quality: Summary
of Contaminant Data.’’ Critical Reviews
in Environmental Science and
Technology 25(2):93-139). Makepeace,
et al., summarized ranges of
contaminants from storm water,
including physical contaminants such
as total solids (76—36,200 mg/L) and
copper (up to 1.41 mg/L); organic
chemicals; organic compounds, such as
oil and grease (up to 110 mg/L); and
microorganisms.
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Monitoring data summarized in the
NURP study provided important
information about urban runoff from
residential, commercial, and light
industrial areas. The study concluded
that the quality of urban runoff can be
affected adversely by several sources of
pollution that were not directly
evaluated in the study, including illicit
discharges, construction site runoff, and
illegal dumping. Data from the NURP
study were analyzed further in the U.S.
Geological Survey (USGS) Urban Storm
Water Data Base for 22 Metropolitan
Areas Throughout the United States
study (Driver, N.E., M.H. Mustard, R.B.
Rhinesmith, and R.F. Middleburg. 1985.
U.S. Geological Survey Urban Storm
Water Data Base for 22 Metropolitan
Areas Throughout the United States.
Report No. 85–337 USGS. Lakewood,
CO). The USGS report summarized
additional monitoring data compiled
during the mid-1980s, covering 717
storm events at 99 sites in 22
metropolitan areas and documented
problems associated with metals and
sediment concentrations in urban storm
water runoff. More recent reports have
confirmed the pollutant concentration
data collected in the NURP study
(Marsalek, J. 1990. ‘‘Evaluation of
Pollutant Loads from Urban Nonpoint
Sources.’’ Wat. Sci. Tech. 22(10/11):23–
30; Makepeace, et al., 1995).

Commenters argued that the NURP
study does not support EPA’s
contention that urban activities
significantly jeopardize attainment of
water quality standards. One commenter
argued that the NURP study and the
1985 USGS study are seriously out of
date. Because they were issued 10 years
or more before the implementation of
the current storm water permit program,
the data in those reports do not reflect
conditions that exist after
implementation of permits issued by
authorized States and EPA for storm
water from construction sites, large
municipalities, and industrial activities.

In response, EPA notes that it is not
relying solely on the NURP study to
describe current water quality
impairment. Rather, EPA is citing NURP
as a source of data on typical pollutant
concentrations in urban runoff. Recent
studies have not found significantly
different pollutant concentrations in
urban runoff when compared to the
original NURP data (see Makepeace, et
al., 1995; Marsalek, 1990; and Pitt, et al.,
1995).

America’s Clean Water—the States’
Nonpoint Source Assessment
(Association of State and Interstate
Water Pollution Control Administrators
(ASIWPCA). 1985. America’s Clean
Water—The States’ Nonpoint Source

Assessment. Prepared in cooperation
with the U.S. EPA, Office of Water,
Washington, DC), a comprehensive
study of diffuse pollution sources
conducted under the sponsorship of the
Association of State and Interstate Water
Pollution Control Administrators
(ASIWPCA) and EPA revealed that 38
States reported urban runoff as a major
cause of designated beneficial use
impairment and 21 States reported
storm water runoff from construction
sites as a major cause of beneficial use
impairment. In addition, the 1996
305(b) Report (U.S. EPA. 1998. The
National Water Quality Inventory, 1996
Report to Congress. EPA 841–R–97–008.
Office of Water. Washington, DC),
provides a national assessment of water
quality based on biennial reports
submitted by the States as required
under CWA section 305(b) of the CWA.
In the CWA 305(b) reports, States,
Tribes, and Territories assess their
individual water quality control
programs by examining the attainment
or nonattainment of the designated uses
assigned to their rivers, lakes, estuaries,
wetlands, and ocean shores. A
designated use is the legally applicable
use specified in a water quality standard
for a watershed, waterbody, or segment
of a waterbody. The designated use is
the desirable use that the water quality
should support. Examples of designated
uses include drinking water supply,
primary contact recreation (swimming),
and aquatic life support. Each CWA
305(b) report indicates the assessed
fraction of a State’s waters that are fully
supporting, partially supporting, or not
supporting designated beneficial uses.

In their reports, States, Tribes, and
Territories first identified and then
assigned the sources of water quality
impairment for each impaired
waterbody using the following
categories: industrial, municipal
sewage, combined sewer overflows,
urban runoff/storm sewers, agricultural,
silvicultural, construction, resource
extraction, land disposal, hydrologic
modification, and habitat modification.
The 1996 Inventory, based on a
compilation of 60 individual 305(b)
reports submitted by States, Tribes, and
Territories, assessed the following
percentages of total waters nationwide:
19 percent of river and stream miles; 40
percent of lake, pond, and reservoir
acres; 72 percent of estuary square
miles; and 6 percent of ocean shoreline
waters. The 1996 Inventory indicated
that approximately 40 percent of the
Nation’s assessed rivers, lakes, and
estuaries are impaired. Waterbodies
deemed as ‘‘impaired’’ are either

partially supporting designated uses or
not supporting designated uses.

The 1996 Inventory also found urban
runoff/discharges from storm sewers to
be a major source of water quality
impairment nationwide. Urban runoff/
storm sewers were found to be a source
of pollution in 13 percent of impaired
rivers; 21 percent of impaired lakes,
ponds, and reservoirs; and 45 percent of
impaired estuaries (second only to
industrial discharges). In addition,
urban runoff was found to be the
leading cause of ocean impairment for
those ocean miles surveyed.

In addition, a recent USGS study of
urban watersheds across the United
States has revealed a link between urban
development and contamination of local
waterbodies. The study found the
highest levels of organic contaminants,
known as polycyclic aromatic
hydrocarbons (PAHs) (products of
combustion of wood, grass, and fossil
fuels), in the reservoirs of urbanized
watersheds (U.S. Geological Survey
(USGS). 1998. Research Reveals Link
Between Development and
Contamination in Urban Watersheds.
USGS news release. USGS National
Water-Quality Assessment Program).

Urban storm water also can contribute
significant amounts of toxicants to
receiving waters. Pitt, et. al. (1993),
found heavy metal concentrations in the
majority of samples analyzed. Industrial
or commercial areas were likely to be
the most significant pollutant source
areas (Pitt, R., R. Field, M. Lalor, M.
Brown 1993. ‘‘Urban stormwater toxic
pollutants: assessment, sources, and
treatability’’ Water Environment
Research, 67(3):260–75).

b. Local and Watershed-Based Studies
In addition to the large-scale

nationwide studies and assessments, a
number of local and watershed-based
studies from across the country have
documented the detrimental effects of
urban storm water runoff on water
quality. A study of urban streams in
Milwaukee County, Wisconsin, found
local streams to be highly degraded due
primarily to urban runoff, while three
studies in the Atlanta, Georgia, region
were characterized as being ‘‘the first
documentation in the Southeast of the
strong negative relationship between
urbanization and stream quality that has
been observed in other ecoregions’’
(Masterson, J. and R. Bannerman. 1994.
‘‘Impacts of Storm Water Runoff on
Urban Streams in Milwaukee County,
Wisconsin.’’ Paper presented at National
Symposium on Water Quality:
American Water Resources Association;
Schueler, T.R. 1997. ‘‘Fish Dynamics in
Urban Streams Near Atlanta, Georgia.’’
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Technical Note 94. Watershed
Protection Techniques 2(4)). Several
other studies, including those
performed in Arizona (Maricopa
County), California (San Jose’s Coyote
Creek), Massachusetts (Green River),
Virginia (Tuckahoe Creek), and
Washington (Puget Sound lowland
ecoregion), all had the same finding:
runoff from urban areas greatly impair
stream ecology and the health of aquatic
life; the more heavily developed the
area, the more detrimental the effects
(Lopes, T. and K. Fossum. 1995.
‘‘Selected Chemical Characteristics and
Acute Toxicity of Urban Stormwater,
Streamflow, and Bed Material, Maricopa
County, Arizona.’’ Water Resources
Investigations Report 95–4074. USGS;
Pitt, R. 1995. ‘‘Effects of Urban Runoff
on Aquatic Biota.’’ In Handbook of
Ecotoxicology; Pratt, J. and R. Coler.
1979. ‘‘Ecological Effects of Urban
Stormwater Runoff on Benthic
Macroinvertebrates Inhabiting the Green
River, Massachusetts.’’ Completion
Report Project No. A–094. Water
Resources Research Center. University
of Massachusetts at Amherst.; Schueler,
T.R. 1997. ‘‘Historical Change in a
Warmwater Fish Community in an
Urbanizing Watershed.’’ Technical Note
93. Watershed Protection Techniques
2(4); May, C., R. Horner, J. Karr, B. Mar,
and E. Welch. 1997. ‘‘Effects Of
Urbanization On Small Streams In The
Puget Sound Lowland Ecoregion.’’
Watershed Protection Techniques 2(4)).

Pitt and others also described the
receiving water effects on aquatic
organisms associated with urban runoff
(Pitt, R.E. 1995. ‘‘Biological Effects of
Urban Runoff Discharges’’ In
Stormwater Runoff and Receiving
Systems: Impact, Monitoring, and
Assessment, ed. E.E Herricks, Lewis
Publishers; Crunkilton, R., J. Kleist, D.
Bierman, J. Ramcheck, and W. DeVita.
1999. ‘‘Importance of Toxicity as a
Factor Controlling the Distribution of
Aquatic Organisms in an Urban
Stream.’’ In Comprehensive Stormwater
& Aquatic Ecosystem Management
Conference Papers. Auckland, New
Zealand).

In Wisconsin, runoff samples were
collected from streets, parking lots,
roofs, driveways, and lawns. Source
areas were broken up into residential,
commercial, and industrial. Geometric
mean concentration data for residential
areas included total solids of about 500–
800 mg/L from streets and 600 mg/L
from lawns. Fecal coliform data from
residential areas ranged from 34,000 to
92,000 cfu/100 mL for streets and
driveways. Contaminant concentration
data from commercial and industrial
source areas were lower for total solids

and fecal coliform, but higher for total
zinc (Bannerman, R.T., D.W. Owens,
R.B. Dods, and N.J. Hornewer. 1993.
‘‘Sources of Pollutants in Wisconsin
Stormwater.’’ Wat. Sci. Tech. 28(3–
5):241–59).

Bannerman, et al. also found that
streets contribute higher loads of
pollutants to urban storm water than
any other residential development
source. Two small urban residential
watersheds were evaluated to determine
that lawns and streets are the largest
sources of total and dissolved
phosphorus in the basins (Waschbusch,
R.J., W.R. Selbig, and R.T. Bannerman.
1999. ‘‘Sources of Phosphorus in
Stormwater and Street Dirt from Two
Urban Residential Basins In Madison,
Wisconsin, 1994–95.’’ Water Resources
Investigations Report 99–4021. U.S.
Geological Survey). A number of other
studies have indicated that urban
roadways often contain significant
quantities of metal elements and solids
(Sansalone, J.J. and S.G. Buchberger.
1997. ‘‘Partitioning and First Flush of
Metals in Urban Roadway Storm
Water.’’ ASCE Journal of Environmental
Engineering 123(2); Sansalone, J.J., J.M.
Koran, J.A. Smithson, and S.G.
Buchberger. 1998. ‘‘Physical
Characteristics of Urban Roadway
Solids Transported During Rain Events’’
ASCE Journal of Environmental
Engineering 124(5); Klein, L.A., M.
Lang, N. Nash, and S.L. Kirschner. 1974.
‘‘Sources of Metals in New York City
Wastewater’’ J. Water Pollution Control
Federation 46(12):2653–62; Barrett, M.E,
R.D. Zuber, E.R. Collins, J.F. Malina, R.J.
Charbeneau, and G.H Ward., 1993. ‘‘A
Review and Evaluation of Literature
Pertaining to the Quantity and Control
of Pollution from Highway Runoff and
Construction.’’ Research Report 1943–1.
Center for Transportation Research,
University of Texas, Austin).

c. Beach Closings/Advisories
Urban wet weather flows have been

recognized as the primary sources of
estuarine pollution in coastal
communities. Urban storm water runoff,
sanitary sewer overflows, and combined
sewer overflows have become the largest
causes of beach closings in the United
States in the past three years. Storm
water discharges from urban areas not
only pose a threat to the ecological
environment, they also can substantially
affect human health. A survey of coastal
and Great Lakes communities reports
that in 1998, more than 1,500 beach
closings and advisories were associated
with storm water runoff (Natural
Resources Defense Council. 1999. ‘‘A
Guide to Water Quality at Vacation
Beaches’’ New York, NY). Other reports

also document public health, shellfish
bed, and habitat impacts from storm
water runoff, including more than 823
beach closings/advisories issued in 1995
and more than 407 beach closing/
advisories issued in 1996 due to urban
runoff (Natural Resources Defense
Council. 1996. Testing the Waters
Volume VI: Who Knows What You’re
Getting Into. New York, NY; NRDC.
1997. Testing the Waters Volume VII:
How Does Your Vacation Beach Rate.
New York, NY; Morton, T. 1997.
Draining to the Ocean: The Effects of
Stormwater Pollution on Coastal Waters.
American Oceans Campaign, Santa
Monica, CA). The Epidemiological
Study of Possible Adverse Health Effects
of Swimming in Santa Monica Bay
(Haile, R.W., et. al. 1996. ‘‘An
Epidemiological Study of Possible
Adverse Health Effects of Swimming in
Santa Monica Bay.’’ Final Report
prepared for the Santa Monica Bay
Restoration Project) concluded that
there is a 57 percent higher rate of
illness in swimmers who swim adjacent
to storm drains than in swimmers who
swim more than 400 yards away from
storm drains. This and other studies
document a relationship between
gastrointestinal illness in swimmers and
water quality, the latter of which can be
heavily compromised by polluted storm
water discharges.

2. Non-Storm Water Discharges Through
Municipal Storm Sewers

Studies have shown that discharges
from MS4s often include wastes and
wastewater from non-storm water
sources. Federal regulations
(§ 122.26(b)(2)) define an illicit
discharge as ‘‘* * * any discharge to an
MS4 that is not composed entirely of
storm water * * *,’’ with some
exceptions. These discharges are
‘‘illicit’’ because municipal storm sewer
systems are not designed to accept,
process, or discharge such wastes.
Sources of illicit discharges include, but
are not limited to: sanitary wastewater;
effluent from septic tanks; car wash,
laundry, and other industrial
wastewaters; improper disposal of auto
and household toxics, such as used
motor oil and pesticides; and spills from
roadway and other accidents.

Illicit discharges enter the system
through either direct connections (e.g.,
wastewater piping either mistakenly or
deliberately connected to the storm
drains) or indirect connections (e.g.,
infiltration into the MS4 from cracked
sanitary systems, spills collected by
drain outlets, and paint or used oil
dumped directly into a drain). The
result is untreated discharges that
contribute high levels of pollutants,
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including heavy metals, toxics, oil and
grease, solvents, nutrients, viruses and
bacteria into receiving waterbodies. The
NURP study, discussed earlier, found
that pollutant levels from illicit
discharges were high enough to
significantly degrade receiving water
quality and threaten aquatic, wildlife,
and human health. The study noted
particular problems with illicit
discharges of sanitary wastes, which can
be directly linked to high bacterial
counts in receiving waters and can be
dangerous to public health.

Because illicit discharges to MS4s can
create severe widespread contamination
and water quality problems, several
municipalities and urban counties
performed studies to identify and
eliminate such discharges. In Michigan,
the Ann Arbor and Ypsilanti water
quality projects inspected 660
businesses, homes, and other buildings
and identified 14 percent of the
buildings as having improper storm
sewer drain connections. The program
assessment revealed that, on average, 60
percent of automobile-related
businesses, including service stations,
automobile dealerships, car washes,
body shops, and light industrial
facilities, had illicit connections to
storm sewer drains. The program
assessment also showed that a majority
of the illicit discharges to the storm
sewer system resulted from improper
plumbing and connections, which had
been approved by the municipality
when installed (Washtenaw County
Statutory Drainage Board. 1987. Huron
River Pollution Abatement Program).

In addition, an inspection of urban
storm water outfalls draining into Inner
Grays, Washington, indicated that 32
percent of these outfalls had dry
weather flows. Of these flows, 21
percent were determined to have
pollutant levels higher than the
pollutant levels expected in typical
urban storm water runoff characterized
in the NURP study (U.S. EPA. 1993.
Investigation of Inappropriate Pollutant
Entries Into Storm Drainage Systems—
A User’s Guide. EPA 600/R–92/238.
Office of Research and Development.
Washington, DC). That same document
reports a study in Toronto, Canada, that
found that 59 percent of outfalls from
the MS4 had dry-weather flows.
Chemical tests revealed that 14 percent
of these dry-weather flows were
determined to be grossly polluted.

Inflows from aging sanitary sewer
collection systems are one of the most
serious illicit discharge-related
problems. Sanitary sewer systems
frequently develop leaks and cracks,
resulting in discharges of pollutants to
receiving waters through separate storm

sewers. These pollutants include
sanitary waste and materials from sewer
main construction (e.g., asbestos
cement, brick, cast iron, vitrified clay).
Municipalities have long recognized the
reverse problem of storm water
infiltration into sanitary sewer
collection systems; this type of
infiltration often disrupts the operation
of the municipal sewage treatment
plant.

The improper disposal of materials is
another illicit discharge-related problem
that can result in contaminated
discharges from separate storm sewer
systems in two ways. First, materials
may be disposed of directly in a catch
basin or other storm water conveyance.
Second, materials disposed of on the
ground may either drain directly to a
storm sewer or be washed into a storm
sewer during a storm event. Improper
disposal of materials to street catch
basins and other storm sewer inlets
often occurs when people mistakenly
believe that disposal to such areas is an
environmentally sound practice. Part of
the confusion may occur because some
areas are served by combined sewer
systems, which are part of the sanitary
sewer collection system, and people
assume that materials discharged to a
catch basin will reach a municipal
sewage treatment plant. Materials that
are commonly disposed of improperly
include used motor oil; household toxic
materials; radiator fluids; and litter,
such as disposable cups, cans, and fast-
food packages. EPA believes that there
has been increasing success in
addressing these problems through
initiatives such as storm drain stenciling
and recycling programs, including
household hazardous waste special
collection days.

Programs that reduce illicit discharges
to separate storm sewers have improved
water quality in several municipalities.
For example, Michigan’s Huron River
Pollution Abatement Program found the
elimination of illicit connections caused
a measurable improvement in the water
quality of the Washtenaw County storm
sewers and the Huron River
(Washtenaw County Statutory Drainage
Board, 1987). In addition, an illicit
detection and remediation program in
Houston, Texas, has significantly
improved the water quality of Buffalo
Bayou. Houston estimated that illicit
flows from 132 sources had a flow rate
as high as 500 gal/min. Sources of the
illicit discharges included broken and
plugged sanitary sewer lines, illicit
connections from sanitary lines to storm
sewer lines, and floor drain connections
(Glanton, T., M.T. Garrett, and B.
Goloby. 1992. The Illicit Connection: Is

It the Problem? Wat. Env. Tech. 4(9):63–
8).

3. Construction Site Runoff
Storm water discharges generated

during construction activities can cause
an array of physical, chemical, and
biological water quality impacts.
Specifically, the biological, chemical,
and physical integrity of the waters may
become severely compromised. Water
quality impairment results, in part,
because a number of pollutants are
preferentially absorbed onto mineral or
organic particles found in fine sediment.
The interconnected process of erosion
(detachment of the soil particles),
sediment transport, and delivery is the
primary pathway for introducing key
pollutants, such as nutrients
(particularly phosphorus), metals, and
organic compounds into aquatic systems
(Novotny, V. and G. Chesters. 1989.
‘‘Delivery of Sediment and Pollutants
from Nonpoint Sources: A Water
Quality Perspective.’’ Journal of Soil
and Water Conservation, 44(6):568–76).
Estimates indicate that 80 percent of the
phosphorus and 73 percent of the
Kjeldahl nitrogen in streams is
associated with eroded sediment (U.S.
Department of Agriculture. 1989. ‘‘The
Second RCA Appraisal, Soil, Water and
Related Resources on Nonfederal Land
in the United States, Analysis of
Condition and Trends.’’ Cited in
Fennessey, L.A.J., and A.R. Jarrett. 1994.
‘‘The Dirt in a Hole: a Review of
Sedimentation Basins for Urban Areas
and Construction Sites.’’ Journal of Soil
and Water Conservation, 49(4):317–23).

In watersheds experiencing intensive
construction activity, the localized
impacts of water quality may be severe
because of high pollutant loads,
primarily sediments. Siltation is the
largest cause of impaired water quality
in rivers and the third largest cause of
impaired water quality in lakes (U.S.
EPA, 1998). The 1996 305(b) report also
found that construction site discharges
were a source of pollution in: 6 percent
of impaired rivers; 11 percent of
impaired lakes, ponds, and reservoirs;
and 11 percent of impaired estuaries.
Introduction of coarse sediment (coarse
sand or larger) or a large amount of fine
sediment is also a concern because of
the potential of filling lakes and
reservoirs (along with the associated
remediation costs for dredging), as well
as clogging stream channels (e.g.,
Paterson, R.G., M.I. Luger, E.J. Burby,
E.J. Kaiser, H.R. Malcolm, and A.C.
Beard. 1993. ‘‘Costs and Benefits of
Urban Erosion and Sediment Control:
North Carolina Experience.’’
Environmental Management 17(2):167–
78). Large inputs of coarse sediment into
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stream channels initially will reduce
stream depth and minimize habitat
complexity by filling in pools (U.S.
EPA. 1991. Monitoring Guidelines to
Evaluate Effects of Forestry Activities on
Streams in the Pacific Northwest and
Alaska. EPA 910/9–91–001. Seattle,
WA). In addition, studies have shown
that stream reaches affected by
construction activities often extend well
downstream of the construction site. For
example, between 4.8 and 5.6
kilometers of stream below construction
sites in the Patuxent River watershed
were observed to be impacted by
sediment inputs (Fox, H.L. 1974.
‘‘Effects of Urbanization on the Patuxent
River, with Special Emphasis on
Sediment Transport, Storage, and
Migration.’’ Ph.D. dissertation. Johns
Hopkins University, Baltimore, MD. As
Cited in Klein, R.D. 1979. ‘‘Urbanization
and Stream Quality Impairment.’’ Water
Resources Bulletin 15(4): 948–63).

A primary concern at most
construction sites is the erosion and
transport process related to fine
sediment because rain splash, rills (i.e.,
a channel small enough to be removed
by normal agricultural practices and
typically less than 1-foot deep), and
sheetwash encourage the detachment
and transport of this material to
waterbodies (Storm Water Quality Task
Force. 1993. California Storm Water
Best Management Practice Handbooks—
Construction Activity. Oakland, CA:
Blue Print Service). Construction sites
also can generate other pollutants
associated with onsite wastes, such as
sanitary wastes or concrete truck
washout.

Although streams and rivers naturally
carry sediment loads, erosion from
construction sites and runoff from
developed areas can elevate these loads
to levels well above those in
undisturbed watersheds. It is generally
acknowledged that erosion rates from
construction sites are much greater than
from almost any other land use
(Novotny, V. and H. Olem. 1994. Water
Quality: Prevention, Identification, and
Management of Diffuse Pollution. New
York: Van Nostrand Reinhold). Results
from both field studies and erosion
models indicate that erosion rates from
construction sites are typically an order
of magnitude larger than row crops and
several orders of magnitude greater than
rates from well-vegetated areas, such as
forests or pastures (USDA. 1970.
‘‘Controlling Erosion on Construction
Sites.’’ Agriculture Information Bulletin,
Washington, DC; Meyer, L.D., W.H.
Wischmeier, and W.H. Daniel. 1971.
‘‘Erosion, Runoff and Revegetation of
Denuded Construction Sites.’’
Transactions of the ASAE 14(1):138–41;

Owen, O.S. 1975. Natural Resource
Conservation. New York: MacMillan. As
cited in Paterson, et al., 1993).

A recent review of the efficiency of
sediment basins indicated that inflows
from 12 construction sites had a mean
TSS concentration of about 4,500 mg/L
(Brown, W.E. 1997. ‘‘The Limits of
Settling.’’ Technical Note No. 83.
Watershed Protection Techniques 2(3)).
In Virginia, suspended sediment
concentrations from housing
construction sites were measured at
500–3,000 mg/L, or about 40 times
larger than the concentrations from
already-developed urban areas (Kuo,
C.Y. 1976. ‘‘Evaluation of Sediment
Yields Due to Urban Development.’’
Bulletin No. 98. Virginia Water
Resources Research Center, Virginia
Polytechnic Institute and State
University, Blacksburg, VA).

Similar impacts from storm water
runoff have been reported in a number
of other studies. For example, Daniel, et
al., monitored three residential
construction sites in southeastern
Wisconsin and determined that annual
sediment yields were more than 19
times the yields from agricultural areas
(Daniel, T.C., D. McGuire, D. Stoffel,
and B. Miller. 1979. ‘‘Sediment and
Nutrient Yield from Residential
Construction Sites’’ Journal of
Environmental Quality 8(3):304–08).
Daniel, et al., identified total storm
runoff, followed by peak storm runoff,
as the most influential factors
controlling the sediment loadings from
residential construction sites. Daniel, et
al., also found that suspended sediment
concentrations were 15,000–20,000 mg/
L in moderate events and up to 60,000
mg/L in larger events.

Wolman and Schick (Wolman, M.G.
and A.P. Schick. 1967. ‘‘Effects of
Construction on Fluvial Sediment,
Urban and Suburban Areas of
Maryland.’’ Water Resources Research
3(2): 451–64) studied the impacts of
development on fluvial systems in
Maryland and determined that sediment
yields in areas undergoing construction
were 1.5 to 75 times greater than
detected in natural or agricultural
catchments. The authors summarize the
potential impacts of construction on
sediment yields by stating that ‘‘the
equivalent of many decades of natural
or even agricultural erosion may take
place during a single year from areas
cleared for construction’’ (Wolman and
Schick, 1967).

A number of studies have examined
the effects of road construction on
erosion rates and sediment yields. A
highway construction project in West
Virginia disturbed only 4.2 percent of a
4.72-square-mile basin, but resulted in a

three-fold increase in suspended
sediment yields (Downs, S.C. and D.H.
Appel. 1986. Progress Report on the
Effects of Highway Construction on
Suspended-Sediment Discharge in the
Coal River and Trace Fork, West
Virginia, 1975–81. USGS Water
Resources Investigations Report 84–
4275. Charlestown, WV). During the
largest storm event, it was estimated
that 80 percent of the sediment in the
stream originated from the construction
site. As is often the case, the increase in
suspended sediment load could not be
detected further downstream, where the
drainage area was more than 50 times
larger (269 square miles).

Another study evaluated the effect of
290 acres of highway construction on
watersheds ranging in size from 5 to 38
square miles. Suspended sediment loads
in the smallest watershed increased by
250 percent, and the estimated sediment
yield from the construction area was 37
tons/acre during a 2-year period
(Hainly, R.A. 1980. The Effects of
Highway Construction on Sediment
Discharge into Blockhouse Creek and
Stream Valley Run, Pennsylvania. USGS
Water Resources Investigations Report
80–68. Harrisburg, PA). A more recent
study in Hawaii showed that highway
construction increased suspended
sediment loads by 56 to 76 percent in
three small (1 to 4 square mile) basins
(Hill, B.R. 1996. Streamflow and
Suspended-Sediment Loads Before and
During Highway Construction, North
Halawa, Haiku, and Kamooalii Drainage
Basins, Oahu, Hawaii, 1983–91. USGS
Water Resources Investigations Report
96–4259. Honolulu, HI). A 1970 study
determined that sediment yields from
construction areas can be as much as
500 times the levels detected in rural
areas (National Association of Counties
Research Foundation. 1970. Urban Soil
Erosion and Sediment Control. Water
Pollution Control Research Series,
Program #15030 DTL. Federal Water
Quality Administration, U.S.
Department of Interior. Washington, DC)

Yorke and Herb (Yorke, T.H., and W.J.
Herb. 1978. Effects of Urbanization on
Streamflow and Sediment Transport in
the Rock Creek and Anacostia River
Basins, Montgomery County, Maryland,
1962–74. USGS Professional Paper 1003,
Washington, DC) evaluated nine
subbasins in the Maryland portion of
the Anacostia watershed for more than
a decade in an effort to define the
impacts of changing land use/land cover
on sediment in runoff. Average annual
suspended sediment yields for
construction sites ranged from 7 to 100
tons/acre. Storm water discharges from
construction sites that occur when the
land area is disturbed (and prior to
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surface stabilization) can significantly
impact designated uses. Examples of
designated uses include public water
supply, recreation, and propagation of
fish and wildlife. The siltation process
described previously can threaten all
three designated uses by (1) depositing
high concentrations of pollutants in
public water supplies; (2) decreasing the
depth of a waterbody, which can reduce
the volume of a reservoir or result in
limited use of a water body by boaters,
swimmers, and other recreational
enthusiasts; and (3) directly impairing
the habitat of fish and other aquatic
species, which can limit their ability to
reproduce.

Excess sediment can cause a number
of other problems for waterbodies. It is
associated with increased turbidity and
reduced light penetration in the water
column, as well as more long-term
effects associated with habitat
destruction and increased difficulty in
filtering drinking water. Numerous
studies have examined the effect that
excess sediment has on aquatic
ecosystems. For example, sediment from
road construction activity in Northern
Virginia reduced aquatic insect and fish
communities by up to 85 percent and 40
percent, respectively (Reed, J.R. 1997.
‘‘Stream Community Responses to Road
Construction Sediments.’’ Bulletin No.
97. Virginia Water Resources Research
Center, Virginia Polytechnic Institute,
Blacksburg, VA. As cited in Klein, R.D.
1990. A Survey of Quality of Erosion
and Sediment Control and Storm Water
Management in the Chesapeake Bay
Watershed. Annapolis, MD: Chesapeake
Bay Foundation). Other studies have
shown that fine sediment (fine sand or
smaller) adversely affects aquatic
ecosystems by reducing light
penetration, impeding sight-feeding,
smothering benthic organisms, abrading
gills and other sensitive structures,
reducing habitat by clogging interstitial
spaces within a streambed, and
reducing the intergravel dissolved
oxygen by reducing the permeability of
the bed material (Everest, F.H., J.C.
Beschta, K.V. Scrivener, J.R. Koski, J.R.
Sedell, and C.J. Cederholm. 1987. ‘‘Fine
Sediment and Salmonid Production: A
Paradox.’’ Streamside Management:
Forestry and Fishery Interactions,
Contract No. 57, Institute of Forest
Resources, University of Washington,
Seattle, WA). For example, 4.8 and 5.6
kilometers of stream below construction
sites in the Patuxent River watershed in
Maryland were found to have fine
sediment amounts 15 times greater than
normal (Fox, 1974. As cited in Klein,
1979). Benthic organisms in the
streambed can be smothered by

sediment deposits, causing changes in
aquatic flora and fauna, such as fish
species composition (Wolman and
Schick, 1967). In addition, the primary
cause of coral reef degradation in coastal
areas is attributed to land disturbances
and dredging activities due to urban
development (Rogers, C.S. 1990.
‘‘Responses of Coral Reefs and Reef
Organizations to Sedimentation.’’
Marine Ecology Progress Series, 62:185–
202).

EPA believes that the water quality
impact from small construction sites is
as high as or higher than the impact
from larger sites on a per acre basis. The
concentration of pollutants in the runoff
from smaller sites is similar to the
concentrations in the runoff from larger
sites. The proportion of sediment that
makes it from the construction site to
surface waters is likely the same for
larger and smaller construction sites in
urban areas because the runoff from
either site is usually delivered directly
to the storm drain network where there
is no opportunity for the sediment to be
filtered out.

The expected contribution of total
sediment yields from small sites
depends, in part, on the extent to which
erosion and sedimentation controls are
being applied. Because current storm
water regulations are more likely to
require erosion and sedimentation
controls on larger sites in urban areas,
smaller construction sites that lack such
programs are likely to contribute a
disproportionate amount of the total
sediment from construction activities
(MacDonald, L.H. 1997. Technical
Justification for Regulating Construction
Sites 1–5 Acres in Size. Unpublished
report submitted to U.S. EPA,
Washington, DC). Smaller construction
sites are less likely to have an effective
plan to control erosion and
sedimentation, are less likely to
properly implement and maintain their
plans, and are less likely to be inspected
(Brown, W. and D. Caraco. 1997.
Controlling Storm Water Runoff
Discharges from Small Construction
Sites: A National Review. Submitted to
Office of Wastewater Management, U.S.
EPA, Washington, DC., by the Center for
Watershed Protection, Silver Spring,
MD). The proportion of sediment that
makes it from the construction site to
surface waters is likely the same for
larger and smaller construction sites in
urban areas because the runoff from
either site is usually delivered directly
to the storm drain network, where there
is no opportunity for the sediment to be
filtered out.

To confirm its belief that sediment
yields from small sites are as high as or
higher than the 20 to 150 tons/acre/year

measured from larger sites, EPA gave a
grant to the Dane County, Wisconsin
Land Conservation Department, in
cooperation with the USGS, to evaluate
sediment runoff from two small
construction sites. The first was a 0.34
acre residential lot and the second was
a 1.72 acre commercial office
development. Runoff from the sites was
channeled to a single discharge point for
monitoring. Each site was monitored
before, during, and after construction.

The Dane County study found that
total solids concentrations from these
small sites are similar to total solids
concentrations from larger construction
sites. Results show that for both of the
study sites, total solids and suspended
solids concentrations were significantly
higher during construction than either
before or after construction. For
example, preconstruction total solids
concentrations averaged 642 mg/L
during the period when ryegrass was
established, active construction total
solids concentrations averaged 2,788
mg/L, and post-construction total solids
concentrations averaged 132 mg/L (on a
pollutant load basis, this equaled 7.4 lbs
preconstruction, 35 lbs during
construction, and 0.6 lbs post-
construction for total solids). While this
site was not properly stabilized before
construction, after construction was
complete and the site was stabilized,
post-construction concentrations were
more than 20 times less than during
construction. The results were even
more dramatic for the commercial site.
The commercial site had one
preconstruction event, which resulted
in total solids concentrations of 138 mg/
L, while active construction averaged
more than 15,000 mg/L and post-
construction averaged only 200 mg/L
(on a pollutant load basis, this equaled
0.3 lbs preconstruction, 490 lbs during
construction, and 13.4 lbs post-
construction for total solids). The active
construction period resulted in more
than 75 times more sediment than either
before or after construction (Owens,
D.W., P. Jopke, D.W. Hall, J. Balousek
and A. Roa. 1999. ‘‘Soil Erosion from
Small Construction Sites.’’ Draft USGS
Fact Sheet. USGS and Dane County
Land Conservation Department, WI).
The total solids concentrations from
these small sites in Wisconsin are
similar to total solids concentrations
from larger construction sites. For
example, a study evaluating the effects
of highway construction in West
Virginia found that a small storm
produced a sediment concentration of
7,520 mg/L (Downs and Appel, 1986).

One important aspect of small
construction sites is the number of small
sites relative to larger construction sites
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and total land area within the
watershed. Brown and Caraco surveyed
219 local jurisdictions to assess erosion
and sediment control (ESC) programs.
Seventy respondents provided data on
the number of ESC permits for
construction sites smaller than 5 acres.
In 27 cases (38 percent of the
respondents), more than three-quarters
of the permits were for sites smaller
than 5 acres; in another 18 cases (26
percent), more than half of the permits
were for sites smaller than 5 acres.

In addition, data on the total acreage
disturbed by smaller construction sites
have been collected recently in two
States (MacDonald, 1997). The most
recent and complete data set is the
listing of the disturbed area for each of
the 3,831 construction sites permitted in
North Carolina for 1994–1995 and
1995–1996. Nearly 61 percent of the
sites that were 1 acre or larger were
between 1.0 and 4.9 acres in size. This
proportion was consistent between
years. Data showed that this range of
sites accounted for 18 percent of the
total area disturbed by construction. The
values showed very little variation
between the 2 years of data. The total
disturbed area for all sites over this 2-
year period was nearly 33,000 acres, or
about 0.1 percent of the total area of
North Carolina.

EPA estimates that construction sites
disturbing greater than 5 acres disturb
2.1-million acres of land (78.1 percent of
the total) while sites disturbing between
1 and 5 acres of land disturb 0.5-million
acres of land (19.4 percent). The
remaining sites on less than 1 acres of
land disturb 0.07-million acres of land
(only 2.5 percent of the total). Given the
high erosion rates associated with most
construction sites, small construction
sites can be a significant source of water
quality impairment, particularly in
small watersheds that are undergoing
rapid development. Exempting sites
under 1 acre will exclude only about 2.5
percent of acreage from program
coverage, but will exclude a far higher
number of sites, approximately 25
percent.

Several studies have determined that
the most effective construction runoff
control programs rely on local plan
review and field enforcement (Paterson,
R. G. 1994. ‘‘Construction Practices: the
Good, the Bad, and the Ugly.’’
Watershed Protection Techniques 1(3)).
In his review, Paterson suggests that,
given the critical importance of field
implementation of erosion and sediment
control programs and the apparent
shortcomings that exist, much more
focus should be given to plan
implementation.

Several commenters disputed the data
presented in the proposed rule for storm
water discharges from smaller
construction sites. One commenter
stated that EPA has not adequately
explained the basis for permitting
construction activity down to 1
disturbed acre. Another commenter
stated that EPA did not present
sufficient data on water quality impacts
from construction sites disturbing less
than 5 acres.

EPA believes that the data presented
above sufficiently support nationwide
designation of storm water discharges
from construction activity disturbing
more than 1 acre. Based on total
disturbed land area within a watershed,
the cumulative effects of numerous
small construction sites can have
impacts similar to those of larger sites
in a particular area. In addition, waivers
for storm water discharges from smaller
construction activity will exclude sites
not expected to impair water quality.
EPA will continue to collect water
quality data on construction site storm
water runoff.

C. Statutory Background
In 1972, Congress enacted the CWA to

prohibit the discharge of any pollutant
to waters of the United States from a
point source unless the discharge is
authorized by an NPDES permit.
Congress added CWA section 402(p) in
1987 to require implementation of a
comprehensive program for addressing
storm water discharges. Section
402(p)(1) required EPA or NPDES-
authorized States or Tribes to issue
NPDES permits for the following five
classes of storm water discharges
composed entirely of storm water
(‘‘storm water discharges’’) specifically
listed under section 402(p)(2):

(A) a discharge subject to an NPDES
permit before February 4, 1987

(B) a discharge associated with
industrial activity

(C) a discharge from a municipal
separate storm sewer system serving a
population of 250,000 or more

(D) a discharge from a municipal
separate storm sewer system serving a
population of 100,000 or more but less
than 250,000

(E) a discharge that an NPDES
permitting authority determines to be
contributing to a violation of a water
quality standard or a significant
contributor of pollutants to the waters of
the United States.

Section 402(p)(3)(A) requires storm
water discharges associated with
industrial activity to meet all applicable
provisions of section 402 and section
301 of the CWA, including technology-
based requirements and any more

stringent requirements necessary to
meet water quality standards. Section
402(p)(3)(B) establishes NPDES permit
standards for discharges from municipal
separate storm sewer systems, or MS4s.
NPDES permits for discharges from
MS4s (1) may be issued on a system or
jurisdiction-wide basis, (2) must include
a requirement to effectively prohibit
non-storm water discharges into the
storm sewers, and (3) must require
controls to reduce pollutant discharges
to the maximum extent practicable,
including best management practices,
and other provisions as the
Administrator or the States determine to
be appropriate for the control of such
pollutants. At this time, EPA determines
that water quality-based controls,
implemented through the iterative
processes described today are
appropriate for the control of such
pollutants and will result in reasonable
further progress towards attainment of
water quality standards. See sections
II.L and II.H.3 of the preamble.

In CWA section 402(p)(4), Congress
established statutory deadlines for the
initial steps in implementing the NPDES
program for storm water discharges.
This section required development of
NPDES permit application regulations,
submission of NPDES permit
applications, issuance of NPDES
permits for sources identified in section
402(p)(2), and compliance with NPDES
permit conditions. In addition, this
section required industrial facilities and
large MS4s to submit NPDES permit
applications for storm water discharges
by February 4, 1990. Medium MS4s
were to submit NPDES permit
applications by February 4, 1992. EPA
and authorized NPDES States were
prohibited from requiring an NPDES
permit for any other storm water
discharges until October 1, 1994.

Section 402(p)(5) required EPA to
conduct certain studies and submit a
report to Congress. This requirement is
discussed in the following section.

Section 402(p)(6) requires EPA, in
consultation with States and local
officials, to issue regulations for the
designation of additional storm water
discharges to be regulated to protect
water quality. It also requires EPA to
extend the existing storm water program
to regulate newly designated sources. At
a minimum, the extension must
establish (1) priorities, (2) requirements
for State storm water management
programs, and (3) expeditious
deadlines. Section 402(p)(6) specifies
that the program may include
performance standards, guidelines,
guidance, and management practices
and treatment requirements, as
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appropriate. Today’s rule implements
this section.

D. EPA’s Reports to Congress
Under CWA section 402(p)(5), EPA, in

consultation with the States, was
required to conduct a study. The study
was to identify unregulated sources of
storm water discharges, determine the
nature and extent of pollutants in such
discharges, and establish procedures
and methods to mitigate the impacts of
such discharges on water quality.
Section 402(p)(5) also required EPA to
report the results of the first two
components of that study to Congress by
October 1, 1988, and the final report by
October 1, 1989.

In March 1995, EPA submitted to
Congress a report that reviewed and
analyzed the nature of storm water
discharges from municipal and
industrialacilities that were not already
regulated under the initial NPDES
regulations for storm water (U.S.
Environmental Protection Agency,
Office of Water. 1995. Storm Water
Discharges Potentially Addressed by
Phase II of the National Pollutant
Discharge Elimination System Storm
Water Program: Report to Congress.
Washington, D.C. EPA 833–K–94–002)
(‘‘Report’’). The Report also analyzed
associated pollutant loadings and water
quality impacts from these unregulated
sources. Based on identification of
unregulated municipal sources and
analysis of information on impacts of
storm water discharges from municipal
sources, the Report recommended that
the NPDES program for storm water
focus on the 405 ‘‘urbanized areas’’
identified by the Bureau of the Census.
The Report further found that a number
of discharges from unregulated
industrial facilities warranted further
investigation to determine the need for
regulation. It classified these
unregulated industrial discharges in two
groups: Group A and Group B. Group A
comprised sources that may be
considered a high priority for inclusion
in the NPDES program for storm water
because discharges from these sources
are similar or identical to already
regulated sources. These ‘‘look alike’’
storm water discharge sources were not
covered in the initial NPDES regulations
for storm water due to the language used
to define ‘‘associated with industrial
activity.’’ In the initial regulations for
storm water, ‘‘industrial activity’’ is
identified using Standard Industrial
Classification (SIC) codes. The use of
SIC codes led to incomplete
categorization of industrial activities
with discharges that needed to be
regulated to protect water quality.
Group B consisted of 18 industrial

sectors, which included sources that
EPA expected to contribute to storm
water contamination due to the
activities conducted and pollutants
anticipated onsite (e.g., vehicle
maintenance, machinery and electrical
repair, and intensive agricultural
activities).

EPA reported on the latter component
of the section 402(p)(5) study via
President Clinton’s Clean Water
Initiative, which was released on
February 1, 1994 (U.S. Environmental
Protection Agency, Office of Water.
1994. President Clinton’s Clean Water
Initiative. Washington, D.C. EPA 800–R–
94–001) (‘‘Initiative’’). The Initiative
addressed a number of issues associated
with NPDES requirements for storm
water discharges and proposed (1)
establishing a phased compliance with
a water quality standards approach for
discharges from municipal separate
storm sewer systems with priority on
controlling discharges from municipal
growth and development areas, (2)
clarifying that the maximum extent
practicable standard should be applied
in a site-specific, flexible manner, taking
into account cost considerations as well
as water quality effects, (3) providing an
exemption from the NPDES program for
storm water discharges from industrial
facilities with no activities or significant
materials exposed to storm water, (4)
providing extensions to the statutory
deadlines to complete implementation
of the NPDES program for the storm
water program, (5) targeting urbanized
areas for the requirements in the NPDES
program for storm water, and (6)
providing control of discharges from
inactive and abandoned mines located
on Federal lands in a more targeted,
flexible manner. Additionally, prior to
promulgation of today’s rule, section
431 of the Agency’s Appropriation Act
for FY 2000 (Departments of Veterans
Affairs and Housing and Urban
Development and Independent Agencies
Appropriations Act of 2000, Public Law
106–74, section 432 (1999)) directed
EPA to report on certain matters to be
covered in today’s rule. That report
supplements the study required by
CWA Section 402(p)(5). EPA is
publishing the availability of that report
elsewhere in this issue of the Federal
Register.

Several commenters asserted that the
Report to Congress is an inadequate
basis for the designation and regulation
of sources covered under today’s final
rule, specifically the nationwide
designation of small municipal separate
storm sewer systems within urbanized
areas and construction activities
disturbing between one and five acres.

EPA believes that it has developed an
adequate record for today’s regulation
both through the Report to Congress and
the Clean Water Initiative and through
more recent activities, including the
FACA Subcommittee process, regulatory
notices and evaluation of comments,
and recent research and analysis. EPA
does not interpret the congressional
reporting requirements of CWA section
402(p)(5) to be the sole basis for
determining sources to be regulated
under today’s final rule.

EPA’s decision to designate on a
national basis small MS4s in urbanized
areas is supported by studies that
clearly show a direct correlation
between urbanization and adverse water
quality impacts from storm water
discharges. (Schueler, T. 1987.
Controlling Urban Runoff: A Practical
Manual for Planning & Designing Urban
BMPs. Metropolitan Washington
Council of Governments). ‘‘Urbanized
areas’’—within which all small MS4s
would be covered—represent the most
intensely developed and dense areas of
the Nation. They constitute only two
percent of the land area but 63 percent
of the total population. See section I.B.1,
Urban Development, above, for studies
and assessments of the link between
urban development and storm water
impacts on water resources.

Commenters argued that the Report to
Congress does not address storm water
discharges from construction sites. They
further argued that the designation of
small construction sites per today’s final
rule goes beyond the President’s 1994
Initiative because the Initiative only
recommends requiring municipalities to
implement a storm water management
program to control unregulated storm
water sources, ‘‘including discharges
from construction of less than 5 acres,
which are part of growth, development
and significant redevelopment
activities.’’ They point out that the
Initiative provides that unregulated
storm water discharges not addressed
through a municipal program would not
be covered by the NPDES program.
Commenters assert that EPA has not
developed a record independent of its
section 402(p)(5) studies that
demonstrates the necessity of regulating
under a separate NPDES permit storm
water discharges from smaller
construction sites ‘‘to protect water
quality.’’ EPA disagrees.

EPA evaluated the nature and extent
of pollutants from construction site
sources in a process that was separate
and distinct from the development of
the Report to Congress. Today’s decision
to regulate certain storm water
discharges from construction sites
disturbing less than 5 acres arose in part
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out of the 9th Circuit remand in NRDC
v. EPA, 966 F.2d 1292 (9th Cir. 1992).
In that case, the court remanded
portions of the Phase I storm water
regulations related to discharges from
construction sites. Those regulations
define ‘‘storm water discharges
associated with industrial activity’’ to
include only those storm water
discharges from construction sites
disturbing 5 acres or more of total land
area (see 40 CFR 122.26(b)(14)(x)). In its
decision, the court concluded that the 5-
acre threshold was improper because
the Agency had failed to identify
information ‘‘to support its perception
that construction activities on less than
5 acres are non-industrial in nature’’
(966 F.2d at 1306). The court remanded
the below 5 acre exemption to EPA for
further proceedings (966 F.2d at 1310).

In a Federal Register notice issued on
December 18, 1992, EPA noted that it
did not believe that the Court’s decision
had the effect of automatically
subjecting small construction sites to
the existing application requirements
and deadlines. EPA believed that
additional notice and comment were
necessary to clarify the status of these
sites. The information received during
the notice and comment process and
additional research, as discussed in
section I.B.3 Construction Site Runoff,
formed the basis for the designation of
construction activity disturbing between
one and five acres on a nationwide
basis. EPA’s objectives in today’s
proposal include an effort to (1) address
the 9th Circuit remand, (2) address
water quality concerns associated with
construction activities that disturb less
than 5 acres of land, and (3) balance
conflicting recommendations and
concerns of stakeholders.

One commenter noted that EPA’s
proposal would fail to regulate
industrial facilities identified as Group
A and Group B in the March 1995
Report to Congress. EPA is relying on
the analysis in the Report, which
provided that the recommendation for
coverage was meant as guidance and
was not intended to be an identification
of specific categories that must be
regulated under Section 402(p)(6).
Report to Congress, p. 4–1. The Report
recognized the existence of limited data
on which to base loadings estimates to
support the nationwide designation of
individual or categories of sources.
Report to Congress, p. 4–44.
Furthermore, during FACA
Subcommittee discussion, EPA
continued to urge stakeholders to
provide further data relating to
industrial and commercial storm water
sources, which EPA did not receive.
EPA concluded that, due to insufficient

data, these sources were not appropriate
for nationwide designation at this time.

E. Industrial Facilities Owned or
Operated by Small Municipalities

Congress granted extensions to the
NPDES permit application process for
selected classes of storm water
discharges associated with industrial
activity. On December 18, 1991,
Congress enacted the Intermodal
Surface Transportation Efficiency Act
(ISTEA), which postponed NPDES
permit application deadlines for most
storm water discharges associated with
industrial activity at facilities that are
owned or operated by small
municipalities. EPA and States
authorized to administer the NPDES
program could not require any
municipality with a population of less
than 100,000 to apply for or obtain an
NPDES permit for any storm water
discharge associated with industrial
activity prior to October 1, 1992, except
for storm water discharges from airports,
power plants, or uncontrolled sanitary
landfills. See 40 CFR 122.26(e)(1); 57 FR
11524, April 2, 1992 (reservation of
NPDES application deadlines for ISTEA
facilities).

The facilities exempted by ISTEA
discharge storm water in the same
manner (and are expected to use
identical processes and materials) as the
industrial facilities regulated under the
1990 Phase I regulations. Accordingly,
these facilities pose similar water
quality problems. The extended
moratorium for these facilities was
necessary to allow municipalities
additional time to comply with NPDES
requirements. The proposal for today’s
rule would have maintained the existing
deadline for seeking coverage under an
NPDES permit (August 7, 2001).

Today’s rule changes the permit
application deadline for such
municipally owned or operated
facilities discharging industrial storm
water to make it consistent with the
application date for small regulated
MS4s. Because EPA missed its March
1999 deadline for promulgating today’s
rule, and the deadline for MS4s to
submit permit applications has been
extended to three years and 90 days
from the date of this notice, the deadline
for permitting ISTEA sources has been
similarly extended. The permitting of
these sources is discussed below in
section ‘‘II.I.3. ISTEA Sources.’’

F. Related Nonpoint Source Programs
Today’s rule addresses point source

discharges of storm water runoff and
non-storm water discharges into MS4s.
Many of these sources have been
addressed by nonpoint source control

programs, which are described briefly
below.

In 1987, section 319 was added to the
CWA to provide a framework for
funding State and local efforts to
address pollutants from nonpoint
sources not addressed by the NPDES
program. To obtain funding, States are
required to submit Nonpoint Source
Assessment Reports identifying State
waters that, without additional control
of nonpoint sources of pollution, could
not reasonably be expected to attain or
maintain applicable water quality
standards or other goals and
requirements of the CWA. States are
also required to prepare and submit for
EPA approval a statewide Nonpoint
Source Management Program for
controlling nonpoint source water
pollution to navigable waters within the
State and improving the quality of such
waters. State program submittals must
identify specific best management
practices (BMPs) and measures that the
State proposes to implement in the first
four years after program submission to
reduce pollutant loadings from
identified nonpoint sources to levels
required to achieve the stated water
quality objectives.

State nonpoint source programs
funded under section 319 can include
both regulatory and nonregulatory State
and local approaches. Section
319(b)(2)(B) specifies that a combination
of ‘‘nonregulatory or regulatory
programs for enforcement, technical
assistance, financial assistance,
education, training, technology transfer,
and demonstration projects’ may be
used, as necessary, to achieve
implementation of the BMPs or
measures identified in the section 319
submittals.

Section 6217 of the Coastal Zone Act
Reauthorization Amendments (CZARA)
of 1990 provides that States with
approved coastal zone management
programs must develop coastal
nonpoint pollution control programs
and submit them to EPA and the
National Oceanic and Atmospheric
Administration (NOAA) for approval.
Failure to submit an approvable
program will result in a reduction of
Federal grants under both the Coastal
Zone Management Act and section 319
of the CWA.

State coastal nonpoint pollution
control programs under CZARA must
include enforceable policies and
mechanisms that ensure
implementation of the management
measures throughout the coastal
management area. EPA issued Guidance
Specifying Management Measures for
Sources of Nonpoint Pollution in
Coastal Waters under section 6217(g) in

VerDate 29-OCT-99 18:37 Dec 07, 1999 Jkt 190000 PO 00000 Frm 00013 Fmt 4701 Sfmt 4700 E:\FR\FM\08DER2.XXX pfrm07 PsN: 08DER2

0011043



68734 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations

January 1993. The guidance identifies
management measures for five major
categories of nonpoint source pollution.
The management measures reflect the
greatest degree of pollutant reduction
that is economically achievable for each
of the listed sources. These management
measures provide reference standards
for the States to use in developing or
refining their coastal nonpoint
programs. A few management measures,
however, contain quantitative standards
that specify pollutant loading
reductions. For example, the New
Development Management Measure,
which is applicable to construction in
urban areas, requires (1) that by design
or performance the average annual total
suspended solid loadings be reduced by
80 percent and (2) to the extent
practicable, that the pre-development
peak runoff rate and average volume be
maintained.

EPA and NOAA published Coastal
Nonpoint Pollution Control Program:
Program Development and Approval
Guidance (1993). The document
clarifies that States generally must
implement management measures for
each source category identified in the
EPA guidance developed under section
6217(g). Coastal Nonpoint Pollution
Control Programs are not required to
address sources that are clearly
regulated under the NPDES program as
point source discharges. Specifically,
such programs would not need to
address small MS4s and construction
sites covered under NPDES storm water
permits (both general and individual).

II. Description of Program

A. Overview

1. Objectives EPA Seeks To Achieve in
Today’s Rule

EPA seeks to achieve several
objectives in today’s final rule. First,

EPA is implementing the requirement
under CWA section 402(p)(6) to provide
a comprehensive storm water program
that designates and controls additional
sources of storm water discharges to
protect water quality. Second, EPA is
addressing storm water discharges from
the activities exempted under the 1990
storm water permit application
regulations that were remanded by the
Ninth Circuit Court of Appeals in NRDC
v. EPA, 966 F.2d 1292 (9th Circuit,
1992). These are construction activities
disturbing less than 5 acres and so-
called ‘‘light’’ industrial activities not
exposed to storm water (see discussion
of ‘‘no exposure’’ below). Third, EPA is
providing coverage for the so-called
‘‘donut holes’’ created by the existing
NPDES storm water program. Donut
holes are geographic gaps in the NPDES
storm water program’s regulatory
scheme. They are MS4s located within
areas covered by the existing NPDES
storm water program, but not currently
addressed by the storm water program
because it is based on political
jurisdictions. Finally, EPA also is trying
to promote watershed planning as a
framework for implementing water
quality programs where possible.

Although EPA had options for
different approaches (see alternatives
discussed in the January 9, 1998,
proposed regulation), EPA believes it
can best achieve its objectives through
flexible innovations within the
framework of the NPDES program.
Unlike the interim section 402(p)(6)
storm water regulations EPA
promulgated in 1995, EPA no longer
designates all of the unregulated storm
water discharges for nationwide
coverage under the NPDES program for
storm water. The framework for today’s
final rule is one that balances automatic
designation on a nationwide basis and

locally-based designation and waivers.
Nationwide designation applies to those
classes or categories of storm water
discharges that EPA believes present a
high likelihood of having adverse water
quality impacts, regardless of location.
Specifically, today’s rule designates
discharges from small MS4s located in
urbanized areas and storm water
discharges from construction activities
that result in land disturbance equal to
or greater than one and less than five
acres. As noted under Section I.B.,
Water Quality Concerns/Environmental
Impact Studies and Assessments, these
two categories of storm water sources,
when unregulated, tend to cause
significant adverse water quality
impacts. Additional sources are not
covered on a nationwide basis either
because EPA currently lacks
information indicating a consistent
potential for adverse water quality
impact or because EPA believes that the
likelihood of adverse impacts on water
quality is low, with some localized
exceptions. Additional individual
sources or categories of storm water
discharges could, however, be covered
under the program through a local
designation process. A permitting
authority may designate additional
small MS4s after developing designation
criteria and applying those criteria to
small MS4s located outside of an
urbanized area, in particular those with
a population of 10,000 or more and a
population density of at least 1,000.
Exhibit 1 illustrates the designation
framework for today’s final rule.

BILLING CODE 6560–50–P
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The designation framework for
today’s final rule provides a significant
degree of flexibility. The proposed
provisions for nationwide designation of
storm water discharges from
construction and from small MS4s in
urbanized areas allowed for a waiver of
applicable requirements based on
appropriate water quality conditions.
Today’s final rule expands and
simplifies those waivers.

The permitting authority may waive
the requirement for a permit for any
small MS4 serving a jurisdiction with a
population of less than 1,000 unless
storm water controls are needed because
the MS4 is contributing to a water
quality impairment. The permitting
authority may also waive permit
coverage for MS4s serving a jurisdiction
with a population of less than 10,000 if
all waters that receive a discharge from
the MS4 have been evaluated and
discharges from the MS4 do not
significantly contribute to a water
quality impairment or have the potential
to cause an impairment. Today’s rule
also allows States with a watershed
permitting approach to phase in
coverage for MS4s in jurisdictions with
populations under 10,000.

Water quality conditions are also the
basis for a waiver of requirements for
storm water discharges from
construction activities disturbing
between one and five acres. For these
small construction sources, the rule
provides significant flexibility for
waiving otherwise applicable regulatory
requirements where a permitting
authority determines, based on water
quality and watershed considerations,
that storm water discharge controls are
not needed.

Coverage can be extended to
municipal and construction sources
outside the nationwide designated
classes or categories based on watershed
and case-by-case assessments. For the
municipal storm water program, today’s
rule provides broad discretion to NPDES
permitting authorities to develop and
implement criteria for designating storm
water discharges from small MS4s
outside of urbanized areas. Other storm
water discharges from unregulated
industrial, commercial, and residential
sources will not be subject to the NPDES
permit requirements unless a permitting
authority determines on a case-by-case
basis (or on a categorical basis within
identified geographic areas such as a
State or watershed) that regulatory
controls are needed to protect water
quality. EPA believes that the flexibility
provided in today’s rule facilitates
watershed planning.

2. General Requirements for Regulated
Entities Under Today’s Rule

As previously noted, today’s final rule
defines additional classes and categories
of storm water discharges for coverage
under the NPDES program. These
designated dischargers are required to
seek coverage under an NPDES permit.
Furthermore, all NPDES-authorized
States and Tribes are required to
implement these provisions and make
any necessary amendments to current
State and Tribal NPDES regulations to
ensure consistency with today’s final
rule. EPA remains the NPDES
permitting authority for jurisdictions
without NPDES authorization.

Today’s final rule includes some new
requirements for NPDES permitting
authorities implementing the CWA
section 402(p)(6) program. EPA has
made a significant effort to build
flexibility into the program while
attempting to maintain an appropriate
level of national consistency. Permitting
authorities must ensure that NPDES
permits issued to MS4s include the
minimum control measures established
under the program. Permitting
authorities also have the ability to make
numerous decisions including who is
regulated under the program, i.e., case-
by-case designations and waivers, and
how responsibilities should be allocated
between regulated entities.

Today’s final rule extends the NPDES
program to include discharges from the
following: small MS4s within urbanized
areas (with the exception of systems
waived from the requirements by the
NPDES permitting authority); other
small MS4s meeting designation criteria
to be established by the permitting
authority; and any remaining MS4 that
contributes substantially to the storm
water pollutant loadings of a physically
interconnected MS4 already subject to
regulation under the NPDES program.
Small MS4s include urban storm sewer
systems owned by Tribes, States,
political subdivisions of States, as well
as the United States, and other systems
located within an urbanized area that
fall within the definition of an MS4.
These include, for example, State
departments of transportation (DOTs),
public universities, and federal military
bases.

Today’s final rule requires all
regulated small MS4s to develop and
implement a storm water management
program. Program components include,
at a minimum, 6 minimum measures to
address: public education and outreach;
public involvement; illicit discharge
detection and elimination; construction
site runoff control; post-construction
storm water management in new

development and redevelopment; and
pollution prevention and good
housekeeping of municipal operations.
These program components will be
implemented through NPDES permits.
A regulated small MS4 is required to
submit to the NPDES permitting
authority, either in its notice of intent
(NOI) or individual permit application,
the BMPs to be implemented and the
measurable goals for each of the
minimum control measures listed
above.

The rule addresses all storm water
discharges from construction site
activities involving clearing, grading
and excavating land equal to or greater
than 1 acre and less than 5 acres, unless
requirements are otherwise waived by
the NPDES permitting authority.
Discharges from such sites, as well as
construction sites disturbing less than 1
acre of land that are designated by the
permitting authority, are required to
implement requirements set forth in the
NPDES permit, which may reference the
requirements of a qualifying local
program issued to cover such
discharges.

The rule also addresses certain other
sources regulated under the existing
NPDES program for storm water. For
municipally-owned industrial sources
required to be regulated under the
existing NPDES storm water program
but exempted from immediate
compliance by the Intermodal Surface
Transportation Act of 1991 (ISTEA), the
rule revises the existing deadline for
seeking coverage under an NPDES
permit (August 7, 2001) to make it
consistent with the application date for
small regulated MS4s. (See section I.3.
below.) The rule also provides relief
from NPDES storm water permitting
requirements for industrial sources with
no exposure of industrial materials and
activities to storm water.

3. Integration of Today’s Rule With the
Existing Storm Water Program

In developing an approach for today’s
final rule, numerous early interested
stakeholders encouraged EPA to seek
opportunities to integrate, where
possible, the proposed Phase II
requirements with existing Phase I
requirements, thus facilitating a unified
storm water discharge control program.
EPA believes that this objective is met
by using the NPDES framework. This
framework is already applied to
regulated storm water discharge sources
and is extended to those sources
designated under today’s rule. This
approach facilitates program
consistency, public access to
information, and program oversight.
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EPA believes that today’s final rule
provides consistency in terms of
program coverage and requirements for
existing and newly designated sources.
For example, the rule includes most of
the municipal donut holes, those MS4s
located in incorporated places,
townships or towns with a population
under 100,000 that are within Phase I
counties. These MS4s are not addressed
by the existing NPDES storm water
program while MS4s in the surrounding
county are currently addressed. In
addition, the minimum control
measures required in today’s rule for
regulated small MS4s are very similar to
a number of the permit requirements for
medium and large MS4s under the
existing storm water program. Following
today’s rule, permit requirements for all
regulated MS4s (both those under the
existing program and those under
today’s rule) will require
implementation of BMPs. Furthermore,
with regard to the development of
NPDES permits to protect water quality,
EPA intends to apply the August 1,
1996, Interim Permitting Approach for
Water Quality-Based Effluent
Limitations in Storm Water Permits
(hereinafter, ‘‘Interim Permitting
Approach’’) (see Section II.L.1. for
further description) to all MS4s covered
by the NPDES program.

EPA is applying NPDES permit
requirements to construction sites below
5 acres that are similar to the existing
requirements for those above 5 acres
and above. In addition, today’s rule
allows compliance with qualifying
local, Tribal, or State erosion and
sediment controls to meet the erosion
and sediment control requirements of
the general permits for storm water
discharges associated with construction,
both above and below 5 acres.

4. General Permits
EPA recommends using general

permits for all newly regulated storm
water sources under today’s rule. The
use of general permits, instead of
individual permits, reduces the
administrative burden on permitting
authorities, while also limiting the
paperwork burden on regulated parties
seeking permit authorization. Permitting
authorities may, of course, require
individual permits in some cases to
address specific concerns, including
permit non-compliance.

EPA recommends that general permits
for MS4s, in particular, be issued on a
watershed basis, but recognizes that
each permitting authority must decide
how to develop its general permit(s).
Permit conditions developed to address
concerns and conditions of a specific
watershed could reflect a watershed

plan; such permit conditions must
provide for attainment of applicable
water quality standards (including
designated uses), allocations of
pollutant loads established by a TMDL,
and timing requirements for
implementation of a TMDL. If the
permitting authority issues a State-wide
general permit, the permitting authority
may include separate conditions
tailored to individual watersheds or
urbanized areas. Of course, for a newly
regulated MS4, modification of an
existing individual MS4 permit to
include the newly regulated MS4 as a
‘‘limited co-permittee’’ also remains an
option.

5. Tool Box
During the FACA process, many

Storm Water Phase II FACA
Subcommittee representatives expressed
an interest, which was endorsed by the
full Committee, in having EPA develop
a ‘‘tool box’’ to assist States, Tribes,
municipalities, and other parties
involved in the Phase II program. EPA
made a commitment to work with Storm
Water Phase II FACA Subcommittee
representatives in developing such a
tool box, with the expectation that a tool
box would facilitate implementation of
the storm water program in an effective
and cost-efficient manner. EPA has
developed a preliminary working tool
box (available on EPA’s web page at
www.epa.gov/owm/sw/toolbox). EPA
intends to have the tool box fully
developed by the time of the first
general permits. EPA also intends to
update the tool box as resources and
data become available. The tool box will
include the following eight main
components: fact sheets; guidances; a
menu of BMPs for the six MS4
minimum measures; an information
clearinghouse; training and outreach
efforts; technical research; support for
demonstration projects; and compliance
monitoring/assistance tools. EPA
intends to issue the menu of BMPs, both
structural and non-structural, by
October 2000. In addition, EPA will
issue by October 2000 a ‘‘model’’ permit
and will issue by October 2001 guidance
materials on the development of
measurable goals for municipal
programs.

In an attempt to avoid duplication,
the Agency has undertaken an effort to
identify and coordinate sources of
information that relate to the storm
water discharge control program from
both inside and outside the Agency.
Such information includes research and
demonstration projects, grants, storm
water management-related programs,
and compendiums of available
documents, including guidances, related

directly or indirectly to the
comprehensive NPDES storm water
program. Based on this effort, EPA is
developing a tool box containing fact
sheets and guidance documents
pertaining to the overall program and
rule requirements (e.g., guidance on
municipal and construction programs,
and permitting authority guidance on
designation and waiver criteria); models
of current programs aimed at assisting
States, Tribes, municipalities, and
others in establishing programs; a
comprehensive list of reference
documents organized according to
subject area (e.g., illicit discharges,
watersheds, water quality standards
attainment, funding sources, and similar
types of references); educational
materials; technical research data; and
demonstration project results. The
information collected by EPA will not
only provide the background for tool
box materials, but will also be made
available through an information
clearinghouse on the world wide web.

With assistance from EPA, the
American Public Works Association
(APWA) developed a workbook and
series of workshops on the proposed
Phase II rule. Ten workshops were held
from September 1998 through May
1999. Depending on available funding,
these workshops may continue after
publication of today’s final rule. EPA
also intends to provide training to
enable regional offices to educate States,
Tribes, and municipalities about the
storm water program and the
availability of the tool box materials.

The CWA currently provides funding
mechanisms to support activities related
to storm water. These mechanisms will
be described in the tool box. Activities
funded under grant and loan programs,
which could be used to assist in storm
water program development, include
programs in the nonpoint source area,
storm water demonstration projects,
source water protection and wastewater
construction projects. EPA has already
provided funding for numerous research
efforts in these areas, including a
database of BMP effectiveness studies
(described below), an assessment of
technologies for storm water
management, a study of the
effectiveness of storm water BMPs for
controlling the impacts of watershed
imperviousness, protocols for wet
weather monitoring, development of a
dynamic model for wet weather flows,
and numerous outreach projects.

EPA has entered into a cooperative
agreement with the Urban Water
Resources Research Council of the
American Society of Civil Engineers
(ASCE) to develop a scientifically-based
management tool for the information
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needed to evaluate the effectiveness of
urban storm water runoff BMPs
nationwide. The long-term goal of the
National Stormwater BMP Database
project is to promote technical design
improvements for BMPs and to better
match their selection and design to the
local storm water problems being
addressed. The project team has
collected and evaluated hundreds of
existing published BMP performance
studies and created a database covering
about 75 test sites. The database
includes detailed information on the
design of each BMP and its watershed
characteristics, as well as its
performance. Eventually the database
will include the nationwide collection
of information on the characteristics of
structural and non-structural BMPs,
data collection efforts (e.g., sampling
and flow gaging equipment),
climatological characteristics, watershed
characteristics, hydrologic data, and
constituent data. The database will
continue to grow as new BMP data
become available. The initial release of

the database, which includes data entry
and retrieval software, is available on
CD–ROM and operates on Windows®-
compatible personal computers. The
ASCE project team envisions that
periodic updates to the database will be
distributed through the Internet. The
team is currently developing a system
for Internet retrieval of selected database
records, and this system is expected to
be available in early 2000.

EPA and ASCE invite BMP designers,
owners and operators to participate in
the continuing database development
effort. To make this effort successful, a
large database is essential. Interested
persons are encouraged to submit their
BMP performance evaluation data and
associated BMP watershed
characteristics for potential entry into
the database. The software included in
the CD-ROM allows data providers to
enter their BMP data locally, retain and
edit the data as needed, and submit
them to the ASCE Database
Clearinghouse when ready.

To obtain a copy of the database,
please contact Jane Clary, Database
Clearinghouse Manager, Wright Water
Engineers, Inc., 2490 W. 26th Ave.,
Suite 100A, Denver, CO 80211; Phone
303–480–1700; E-mail
clary@wrightwater.com.

In addition, EPA requests that
researchers planning to conduct BMP
performance evaluations compile and
collect BMP reporting information
according to the standard format
developed by ASCE. The format is
provided with the database software and
is also available on the ASCE website at
www.asce.org/peta/tech/nsbd01.html.

6. Deadlines Established in Today’s
Action

Exhibit 2 outlines the various
deadlines established under today’s
final rule. EPA believes that the dates
allow sufficient time for completion of
both the NPDES permitting authority’s
and the permittee’s program
responsibilities.

EXHIBIT 2–STORM WATER PHASE II ACTIONS DEADLINES

Activity Deadline date

NPDES-authorized States modify NPDES program if no statutory
change is required.

1 year from date of publication of today’s rule in the Federal Register.

NPDES-authorized States modify NPDES program if statutory change
is required.

2 years from date of publication of today’s rule in the Federal Reg-
ister.

EPA issues a menu of BMPs for regulated small MS4s ......................... October 27, 2000
ISTEA sources submit permit application ................................................ 3 years and 90 days from date of publication of today’s rule in the Fed-

eral Register.
Permitting authority issues general permit(s) (if this type of permit cov-

erage is selected).
3 years from date of publication of today’s rule in the Federal Reg-

ister.
Regulated small MS4s submit permit application:

a. If designated under § 122.32(a)(1) unless the permitting author-
ity has established a phasing schedule under § 123.35(d)(3).

a. 3 years and 90 days from date of publication of today’s rule in the
Federal Register.

b. If designated under § 122.32(a)(2) or §§ 122.26(a)(9)(i) (C) or
(D).

b. Within 180 days of notice.

Storm water discharges associated with small construction activity sub-
mit permit application:

a. If designated under § 122.26(b)(15)(i) .......................................... a. 3 years and 90 days from date of publication of today’s rule in the
Federal Register

b. If designated under § 122.26(b)(15)(ii) .......................................... b. Within 180 days of notice.
Permitting authority designates small MS4s under § 123.35(b)(2) .......... 3 years from date of publication of today’s rule in the Federal Register

or 5 years from date of publication of today’s rule in the Federal
Register if a watershed plan is in place

Regulated small MS4s’ program fully developed and implemented ........ Up to 5 years from date of permit issuance.
Reevaluation of the municipal storm water rules by EPA ....................... 13 years from date of publication of today’s rule in the Federal Reg-

ister
Permitting authority determination on a petition ...................................... Within 180 days of receipt.
Non-municipal sources designated under § 122.26(a)(9)(i) (C) or (D)

submit permit application.
Within 180 days of notice.

Submission of No Exposure Certification ................................................. Every 5 years.

B. Readable Regulations

Today, EPA is finalizing new
regulations in a ‘‘readable regulation’’
format. This reader-friendly, plain
language approach is a departure from
traditional regulatory language and
should enhance the rule’s readability.
These plain language regulations use

questions and answers, ‘‘you’’ to
identify the person who must comply,
and terms like ‘‘must’’ rather than
‘‘shall’’ to identify a mandate. This new
format, which minimizes layers of
subparagraphs, should also allow the
reader to easily locate specific
provisions of the regulation.

Some sections of today’s final rule are
presented in the traditional language
and format because these sections
amend existing regulations. The
readable regulation format was not used
in these existing provisions in an
attempt to avoid confusion or disruption
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of the readability of the existing
regulations.

Most commenters supported EPA’s
use of plain language and agreed with
EPA that the question and answer
format makes the rule easier to
understand. Three commenters thought
that EPA should retain the traditional
rule format. The June 1, 1998,
Presidential memorandum directs all
government agencies to write
documents in plain language. Based on
the majority of the comments, EPA has
retained the plain language format used
in the January 9, 1998, proposal in
today’s final rule.

The proposal to today’s final rule
included guidance as well as legal
requirements. The word ‘‘must’’
indicates a requirement. Words like
‘‘should,’’ ‘‘could,’’ or ‘‘encourage’’
indicate a recommendation or guidance.
In addition, the guidance was set off in
parentheses to distinguish it from
requirements.

EPA received numerous comments
supporting the inclusion of guidance in
the text of the Code of Federal
Regulations (CFR), as well as comments
opposing inclusion of guidance.
Supporters stated that preambles and
guidance documents are often not
accessible when rules are implemented.
Any language not included in the CFR
is therefore not available when it may be
most needed. Commenters that opposed
including guidance in the CFR
expressed the concern that any language
in the rule might be interpreted as a
requirement, in spite of any clarifying
language. They suggested that guidance
be presented in the preamble and
additional guidance documents.

The majority of commenters on this
issue thought that the guidance should
be retained but the distinction between
requirements and guidance should be
better clarified. Suggestions included
clarifying text, symbols, and a change
from use of the word ‘‘should’’ to ‘‘EPA
recommends’’ or ‘‘EPA suggests’’. EPA
believes that it is important to include
the guidance in the rule and agrees that
the distinction between requirements
and EPA recommendations must be very
clear. In today’s final rule, EPA has put
the guidance in paragraphs entitled
‘‘Guidance’’ and replaced the word
‘‘should’’ with ‘‘EPA recommends.’’
This is intended to clarify that the
recommendations contained in the
guidance paragraphs are not legally
binding.

C. Program Framework: NPDES
Approach

Today’s rule regulates Phase II
sources using the NPDES permit
program. EPA interprets Clean Water

Act section 402(p)(6) as authorizing the
Agency to develop a storm water
program for Phase II sources either as
part of the existing NPDES permit
program or as a stand alone non-NPDES
program such as a self-implementing
rule. Under either approach, EPA
interprets section 402(p)(6) as directing
EPA to publish regulations that
‘‘regulate’’ the remaining unregulated
sources, specifically to establish
requirements that are federally
enforceable under the CWA. Although
EPA believes that it has the discretion
to not require sources regulated under
CWA section 402(p)(6) to be covered by
NPDES permits, the Agency has
determined, for the reasons discussed
below, that it is most appropriate to use
NPDES permits in implementing the
program to address the sources
designated for regulation in today’s rule.

As discussed in Section II.A,
Overview, EPA sought to achieve
certain goals in today’s final rule. EPA
believes that the NPDES program best
achieves EPA’s goals for today’s final
rule for the reasons discussed below.

Requiring Phase II sources to be
covered by NPDES permits helps
address the consistency problems
currently caused by municipal ‘‘donut
holes.’’ Donut holes are gaps in program
coverage where a small unregulated
MS4 is located next to or within a
regulated larger MS4 that is subject to
an NPDES permit under the Phase I
NPDES storm water program. The
existence of such ‘‘donut holes’’ creates
an equity problem because similar
discharges may remain unregulated
even though they cause or contribute to
the same adverse water quality impacts.
Using NPDES permits to regulate the
unregulated discharges in these areas is
intended to facilitate the development
of a seamless regulatory program for the
mitigation and control of contaminated
storm water discharges in an urbanized
area. For example, today’s rule allows a
newly regulated MS4 to join as a
‘‘limited’’ co-permittee with a regulated
MS4 by referencing a common storm
water management program. Such
cooperation should be further
encouraged by the fact that the
minimum control measures required in
today’s rule for regulated small MS4s
are very similar to a number of the
permit requirements for medium and
large MS4s under the Phase I storm
water program. The minimum control
measures applicable to discharges from
smaller MS4s are described with
slightly more generality than under the
Phase I permit application regulations
for larger MS4s, thus enabling
maximum flexibility for operators of

smaller MS4s to optimize efforts to
protect water quality.

Today’s rule also applies NPDES
permit requirements to construction
sites below 5 acres that are similar to the
existing requirements for those 5 acres
and above. In addition, the rule would
allow compliance with qualifying local,
Tribal, or State erosion and sediment
controls to meet the erosion and
sediment control requirements of the
general permits for storm water
discharges associated with construction,
both above and below 5 acres.

Incorporating the CWA section
402(p)(6) program into the NPDES
program capitalizes upon the existing
governmental infrastructure for
administration of the NPDES program.
Moreover, much of the regulated
community already understands the
NPDES program and the way it works.

Another goal of the NPDES program
approach is to provide flexibility in
order to facilitate and promote
watershed planning and sensitivity to
local conditions. NPDES permits
promote those goals in several ways.
NPDES general permits may be used to
cover a category of regulated sources on
a watershed basis or within political
boundaries. The NPDES permitting
process provides a mechanism for storm
water controls tailored on a case-by-case
basis, where necessary. In addition, the
NPDES permit requirements of a
permittee may be satisfied by another
cooperating entity. Finally, NPDES
permits may incorporate the
requirements of existing State, Tribal
and local programs, thereby
accommodating State and Tribes
seeking to coordinate the storm water
program with other programs, including
those that focus on watershed-based
nonpoint source regulation.

In promoting the watershed approach
to program administration, EPA believes
NPDES general permits can cover a
category of dischargers within a defined
geographic area. Areas can be defined
very broadly to include political
boundaries (e.g., county), watershed
boundaries, or State or Tribal land.

NPDES permits generally require an
application or a notice of intent(NOI) to
trigger coverage. This information
exchange assures communication
between the permitting authority and
the regulated community. This
communication is critical in ensuring
that the regulated community is aware
of the requirements and the permitting
authority is aware of the potential for
adverse impacts to water quality from
identifiable locations. The NPDES
permitting process includes the public
as a valuable stakeholder and ensures
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that the public is included and
information is made publicly available.

Another concern for EPA and several
stakeholders was that the program
ensure citizen participation. The NPDES
approach ensures opportunities for
citizen participation throughout the
permit issuance process, as well as in
enforcement actions. NPDES permits are
also federally enforceable under the
CWA.

EPA believes that the use of NPDES
permits makes a significant difference in
the degree of compliance with
regulations in the storm water program.
The NPDES program provides for public
participation in the development,
enforcement and revision of storm water
management programs. Citizen suit
enforcement has assisted in focusing
attention on adverse water quality
impacts on a localized, public priority
basis. Citizens frequently rely on the
NPDES permitting process and the
availability of NOIs to track program
implementation and help them enforce
regulatory requirements.

NPDES permits are also advantageous
to the permittee. The NPDES permit
informs the permittee about the scope of
what it is expected do to be in
compliance with the Clean Water Act.
As explained more fully in EPA’s April
1995 guidance, Policy Statement on
Scope of Discharge Authorization and
Shield Associated with NPDES Permits,
compliance with an NPDES permit
constitutes compliance with the Clean
Water Act (see CWA section 402(k)). In
addition, NPDES permittees are
excluded from duplicative regulatory
regimes under the Resource
Conservation and Recovery Act and the
Comprehensive Emergency Response,
Compensation and Liability Act under
RCRA’s exclusions to the definition of
‘‘solid waste’’ and CERCLA’s exemption
for ‘‘federally permitted releases.’’

EPA considered suggestions that the
Agency authorize today’s rule to be
implemented as a self-implementing
rule. This would be a regulation
promulgated at the Federal, State, or
Tribal level to control some or all of the
storm water dischargers regulated under
today’s rule. Under this approach, a rule
would spell out the specific
requirements for dischargers and
impose the restrictions and conditions
that would otherwise be contained in an
NPDES permit. It would be effective
until modified by EPA, a State, or a
Tribe, unlike an NPDES permit which
cannot exceed a duration of five years.
Some stakeholders believed that this
approach would reduce the burden on
the regulated community (e.g., by not
requiring permit applications), and
considerably reduce the amount of

additional paperwork, staff time and
accounting required to administer the
proposed permit requirements.

EPA is sensitive to the interest of
some stakeholders in having a
streamlined program that minimizes the
burden associated with permit
administration and maximizes
opportunities for field time spent by
regulatory authorities. Key provisions in
today’s rule address some of these
concerns by promoting a streamlined
approach to permit issuance by, for
example, using general permits and
allowing the incorporation of existing
programs. By adopting the NPDES
approach rather than a self-
implementing rule, today’s rule also
allows for consistent regulation between
larger MS4s and construction sites
regulated under the existing storm water
management rule and smaller sources
regulated under today’s rule.

EPA believes that it is most
appropriate to use NPDES permits to
implement a program to address the
sources regulated by today’s rule. In
addition to the reasons discussed above,
NPDES permits provide a better
mechanism than would a self-
implementing rule for tailoring storm
water controls on a case-by-case basis,
where necessary. One commenter
reasoned this concern could be
addressed by including provisions in
the regulation that allow site-specific
BMPs (i.e., case-by-case permits),
suggesting storm water discharges that
might require site-specific BMPs can be
identified during the designation
process of the regulatory authority. EPA
believes that, in addition to its
complexity, the commenter’s approach
lacks the other advantages of the NPDES
permitting process.

A self-implementing rule would not
ensure the degree of public participation
that the NPDES permit process provides
for the development, enforcement and
revision of the storm water management
program. A self-implementing rule also
might not have provided the regulated
community the ‘‘permit shield’’ under
CWA section 402(k) that is provided by
an NPDES permit. Based on all these
considerations, EPA declined to adopt a
self-implementing rule approach and
adopted the NPDES approach.

Some State representatives sought
alternative approaches for State
implementation of the storm water
program for Phase II sources. These
State representatives asserted that a
non-NPDES alternative approach best
facilitated watershed management and
avoided duplication and overlapping
regulations. These representatives
believed the NPDES approach would
undercut State programs that had

developed storm water controls tailored
to local watershed concerns. Finally, a
number of commenters expressed the
view that States implement a variety of
programs not based on the CWA that are
effective in controlling storm water, and
that EPA should provide incentives for
their implementation and improvement
in performance.

Throughout the development of the
rule, State representatives sought
alternatives to the NPDES approach for
State implementation of the storm water
program for Phase II sources.
Discussions focused on an approach
whereby States could develop an
alternative program that EPA would
approve or disapprove based on
identified criteria, including that the
alternative non-NPDES program would
result in ‘‘equivalent or better protection
of water quality.’’ The State
representatives, however, were unable
to propose or recommend criteria for
gauging whether a program would
provide equivalent protection. EPA also
did not receive any suggestions for
objective, workable criteria in response
to the Agency’s explicit request for
specific criteria (by which EPA could
objectively judge such programs) in the
preamble to the proposed rule.

EPA evaluated several existing State
initiatives to address storm water and
found many cases where standards
under State programs may be
coordinated with the Federal storm
water program. Where the NPDES
permit is developed in coordination
with State standards, there are
opportunities to avoid duplication and
overlapping requirements. Under
today’s rule, an NPDES permitting
authority may include conditions in the
NPDES permit that direct an MS4 to
follow the requirements imposed under
State standards, rather than the
requirements of § 122.34(b). This is
allowed as long as the State program at
a minimum imposes the relevant
requirements of § 122.34(b). Additional
opportunities follow from other
provisions in today’s rule.

Seeking to further explore the
feasibility of a non-NPDES approach,
the Agency, after the proposal, had
extensive discussions with
representatives of a number of States.
Discussions related specifically to
possible alternatives for regulations of
urban storm water discharges and MS4s
specifically. The Agency also sought
input on these issues from other
stakeholders.

As a result of these discussions, many
of the commenters provided input on
issues such as: whether or not the
Agency should require NPDES permits;
whether location of MS4s in urbanized
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areas should be the basis for designation
or whether designation should be based
on other determinations relating to
water quality; whether States should be
allowed to satisfy the conditions of the
rule through the use of existing State
programs; and issues concerning timing
and resources for program
implementation.

In response, today’s rule still follows
the regulatory scheme of the proposed
rule, but incorporates additional
flexibility to address some of the
concerns raised by commenters.

In order to facilitate implementation
by States that utilize a watershed
permitting approach or similar approach
(i.e., based on a State’s unified
watershed assessments), today’s rule
allows States to phase in coverage for
MS4s in jurisdictions with a population
less than 10,000. Under such an
approach, States could focus their
resources on a rolling basis to assist
smaller MS4s in developing storm water
programs.

In addition, in response to concerns
that the rule should not require permit
coverage for MS4s that do not
significantly contribute to water quality
impairments, today’s rule provides
options for two waivers for small MS4s.
The rule allows permitting authorities to
exempt from the requirement for a
permit any MS4 serving a jurisdiction
with a population less than 1,000,
unless the State determines that the
MS4 must implement storm water
controls because it is significantly
contributing to a water quality
impairment. A second waiver option
applies to MS4s serving a jurisdiction
with a population less than 10,000. For
those MS4s, the State must determine
that discharges from the MS4 do not
significantly contribute to a water
quality impairment, or have the
potential for such an impairment, in
order to provide the exemption. The
State must review this waiver on a
periodic basis no less frequently than
once every five years.

Throughout the development of
today’s rule, commenters questioned
whether the Clean Water Act authorized
the use of the NPDES permit program,
pointing out that the text of CWA
402(p)(6) does not use the word
‘‘permit.’’ Based on the absence of the
word ‘‘permit’’ and the express mention
of State storm water management
programs, the commenters asserted that
Congress did not intend for Phase II
sources to be regulated using NPDES
permits.

EPA disagrees with the commenters’
interpretation of section 402(p)(6).
Section 402(p)(6) does not preclude use
of permits as part of the

‘‘comprehensive program’’ to regulate
designated sources. The language
provides EPA with broad discretion in
the establishment of the
‘‘comprehensive program.’’ Absence of
the word ‘‘permit’’ (a term that the
statute does not otherwise define) does
not preclude use of a permit, which is
a familiar and reasonably well
understood regulatory implementation
vehicle. First, section 402(p)(6) says that
EPA must establish a comprehensive
program that ‘‘shall, at a minimum,
establish priorities, establish
requirements for State stormwater
management programs, and establish
expeditious deadlines.’’ The ‘‘at a
minimum’’ language suggests that the
Agency may, and perhaps should,
develop a comprehensive program that
does more than merely attend to these
minimum criteria. Use of the term ‘‘at a
minimum’’ preserves for the Agency
broad discretion to establish a
comprehensive program that includes
use of NPDES permits.

Further, in the final sentence of the
section, Congress included additional
language to affirm the Agency’s
discretion. The final sentence clarifies
that the Phase II program ‘‘may include
performance standards, guidelines,
guidance, and management practices
and treatment requirements, as
appropriate.’’ Under existing CWA
programs, performance standards,
(effluent limitations) guidelines,
management practices, and treatment
requirements are typically implemented
through NPDES or dredge and fill
permits.

Although EPA believes that it had the
discretion to not require permits, the
Agency has determined that it is
reasonable to interpret section 402(p)(6)
to authorize permits. Moreover, for the
reasons discussed above, the Agency
believes that it is appropriate to use
NPDES permits in implementing today’s
rule.

D. Federal Role
Today’s final rule describes EPA’s

approach to expand the existing storm
water program under CWA section
402(p)(6). As in all other Federal
programs, the Federal government plays
an integral role in complying with,
developing, implementing, overseeing,
and enforcing the program. This section
describes EPA’s role in the revised
storm water program.

1. Develop Overall Framework of the
Program

The storm water discharge control
program under CWA section 402(p)(6)
consists of the rule, tool box, and
permits. EPA’s primary role is to ensure

timely development and
implementation of all components.
Today’s rule is a refinement of the first
step in developing the program. EPA is
fully committed to continuing to work
with involved stakeholders on
developing the tool box and issuing
permits. As noted in today’s rule, EPA
will assess the municipal storm water
program based on (1) evaluations of data
from the NPDES municipal storm water
program, (2) research concerning water
quality impacts on receiving waters
from storm water, and (3) research on
BMP effectiveness. (Section II.H,
Municipal Role, provides a more
detailed discussion of this provision.)

EPA is planning to standardize
minimum requirements for construction
and post-construction BMPs in a new
rulemaking under Title III of the CWA.
While larger construction sites are
already subject to NPDES permits (and
smaller sites will be subject to permits
pursuant to today’s rule), the permits
generally do not contain specific
requirements for BMP design or
performance. The permits require the
preparation of storm water pollution
prevention plans, but actual BMP
selection and design is at the discretion
of permittees, in conformance with
applicable State and local requirements.
Where there are existing State and local
requirements specific to BMPs, they
vary widely, and many jurisdictions do
not have such requirements.

In developing these regulations, EPA
intends to evaluate the inclusion of
design and maintenance criteria as
minimum requirements for a variety of
BMPs used for erosion and sediment
control at construction sites, as well as
for permanent BMPs used to manage
post-construction storm water
discharges. The Agency plans to
consider the merits and performance of
all appropriate management practices
(both structural and non-structural) that
can be used to reduce adverse water
quality impacts. EPA does not intend to
require the use of particular BMPs at
specific sites, but plans to assist
builders and developers in BMP
selection by publishing data on the
performance to be expected by various
BMP types. EPA would like to build
upon the successes of some of the
effective State and local storm water
programs currently in place around the
country, and to establish nation-wide
criteria to support builders and local
jurisdictions in appropriate BMP
selection.

2. Encourage Consideration of Smart
Growth Approaches

In the proposal, EPA invited comment
on possible approaches for providing
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incentives for local decision making that
would limit the adverse impacts of
growth and development on water
quality. EPA asked for comments on this
‘‘smart growth’’ approach.

EPA received comments on all sides
of this issue. A number of commenters
supported the idea of ‘‘smart growth’’
incentives but did not present concrete
ideas. Several commenters suggested
‘‘smart growth’’ criteria. States that have
adopted ‘‘smart growth’’ laws were
worried that EPA’s focus on urbanized
areas for municipal requirements could
encourage development outside of
designated growth areas. Today’s final
rule clearly allows States to expand
coverage of their municipal storm water
program outside of urbanized areas. In
addition, the flexibility of the six
municipal minimum measures should
avoid encouragement of development
into rural rather than urban areas. For
example, as part of the post-
construction minimum measure, EPA
recommends that municipalities
consider policies and ordinances that
encourage infill development in higher
density urban areas, and areas with
existing infrastructure, in order to meet
the measure’s intent.

EPA also received several comments
expressing concern that incorporating
‘‘smart growth’’ incentives threatened
the autonomy of local governments. One
commenter was worried that
‘‘incentives’’ could become more
onerous than the minimum measures.
EPA is very aware of municipal
concerns about possible federal
interference with local land use
planning. EPA is also cognizant of the
difficulty surrounding incentives for
‘‘smart growth’’ activities due to these
concerns. However, the Agency believes
it has addressed these concerns by
proposing a flexible approach and will
continue to support the concept of
‘‘smart growth’’ by encouraging policies
that limit the adverse impacts of growth
and development on water quality.

3. Provide Financial Assistance
Although Congress has not

established a fund to fully finance
implementation of the proposed
extension of the existing NPDES storm
water program under CWA section
402(p)(6), numerous federal financing
programs (administered by EPA and
other federal agencies) can provide
some financial assistance. The primary
funding mechanism is the Clean Water
State Revolving Fund (SRF) program,
which provides sources of low-cost
financing for a range of water quality
infrastructure projects, including storm
water. In addition to the SRF, federal
financial assistance programs include

the Water Quality Cooperative
Agreements under CWA section
104(b)(3), Water Pollution Control
Program grants to States under CWA
section 106, and the Transportation
Equity Act for the 21st Century (TEA–
21) among others. In addition, Section
319 funds may be used to fund any
urban storm water activities that are not
specifically required by a draft or final
NPDES permit. EPA will develop a list
of potential funding sources as part of
the tool box implementation effort. EPA
anticipates that some of these programs
will provide funds to help develop and,
in limited circumstances, implement the
CWA section 402(p)(6) storm water
discharge control program.

EPA received numerous comments
that requested additional funding.
Congress provided one substantial new
source of potential funding for
transportation related storm water
projects—TEA–21. The Department of
Transportation has included a number
of water-related provisions in its TEA–
21 planning. These include
Transportation Enhancements,
Environmental Restoration and
Pollution Abatement, and
Environmental Streamlining. More
information on TEA–21 is available at
the following internet sites:
www.fhwa.dot.gov/tea21/outreach.htm
and www.tea21.org.

4. Implement the Program in
Jurisdictions Not Authorized To
Administer the NPDES Program

Because today’s final rule uses the
NPDES framework, EPA will be the
NPDES permitting authority in several
States, Tribal jurisdictions, and
Territories. As such, EPA will have the
same responsibilities as any other
NPDES permitting authority—issuing
permits, designating additional sources,
and taking appropriate enforcement
actions—and will seek to tailor the
storm water discharge control program
to the specific needs in that State, Tribal
jurisdiction, or Territory. EPA also plans
to provide support and oversight,
including outreach, training, and
technical assistance to the regulated
communities. Section II.G. of today’s
preamble provides a separate discussion
related to the NPDES permitting
authority’s responsibilities for today’s
final rule.

5. Oversee State and Tribal Programs
Under the NPDES program, EPA plays

an oversight role for NPDES-approved
States and Tribes. In this role, EPA and
the State or Tribe work together to
implement, enforce, and improve the
NPDES program. Part of this oversight
role includes working with States and

Tribes to modify their programs where
programmatic or implementation
concerns impede program effectiveness.
This role will be vitally important when
States and Tribes make adjustments to
develop, implement, and enforce
today’s extension of the existing NPDES
storm water discharge control program.
In addition, States maintain a
continuing planning process (CPP)
under CWA section 303(e), which EPA
periodically reviews to assess the
program’s achievements.

In its oversight role, EPA takes action
to address States and Tribes who have
obtained NPDES authorization but are
not fulfilling their obligations under the
NPDES program. If an NPDES-
authorized State or Tribe fails to
implement an adequate NPDES storm
water program, for example, EPA
typically enters into extensive
discussions to resolve outstanding
issues. EPA has the authority to
withdraw the entire NPDES program
when resolution cannot be reached.
Partial program withdrawal is not
provided for under the CWA except for
partial approvals.

EPA is also working with the States
and Tribes to improve nonpoint source
management programs and assessments
to incorporate key program elements.
Key nonpoint source program elements
include setting short and long term
goals and objectives; establishing public
and private partnerships; using a
balanced approach incorporating
Statewide and watershed-wide
abatement of existing impairments;
preventing future impairments;
developing processes to address both
impaired and threatened waters;
reviewing and upgrading all program
components, including program
revisions on a 5-year cycle; addressing
federal land management and activities
inconsistent with State programs; and
managing State nonpoint source
management programs effectively.

In particular, EPA works with the
States and Tribes to strengthen their
nonpoint source pollution programs to
address all significant nonpoint sources,
including agricultural sources, through
the CWA section 319 program. EPA is
working with other government
agencies, as well as with community
groups, to effect voluntary changes
regarding watershed protection and
reduced nonpoint source pollution.

In addition, EPA and NOAA have
published programmatic and technical
guidance to address coastal nonpoint
source pollution. Under Section 6217 of
the CZARA, States are developing and
implementing coastal nonpoint
pollution control programs approved by
EPA and NOAA.
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6. Comply With Applicable
Requirements as a Discharger

Today’s final rule covers federally
operated facilities in a variety of ways.
These facilities are generally areas
where people reside, such as a federal
prison, hospital, or military base. It also
includes federal parkways and road
systems with separate storm sewer
systems. Today’s rule requires federal
MS4s to comply with the same
application deadlines that apply to
regulated small MS4s generally. EPA
believes that all federal MS4s serve
populations of less than 100,000.

EPA received several comments that
asked if individual buildings like post
offices are considered to be small MS4s
and thereby regulated in today’s rule if
they are in an urbanized area. Most of
these buildings have at most a parking
lot with runoff or a storm sewer that
connects with a municipality’s MS4.
EPA does not intend that individual
federal buildings be considered to be
small MS4s. This is discussed in section
II.H.2.b. of today’s preamble.

Federal facilities can also be included
under requirements addressing storm
water discharges associated with small
construction activities. In any case,
discharges from these facilities will
need to comply with all applicable
NPDES requirements and any additional
water quality-related requirements
imposed by a State, Tribal, or local
government. Failure to comply can
result in enforcement actions. Federal
facilities can act as models for
municipal and private sector facilities
and implement or test state-of-the-art
management practices and control
measures.

E. State Role

Today’s final rule sets forth an NPDES
approach for implementing the
extension of the existing storm water
discharge control program under CWA
section 402(p)(6). State assumption of
the NPDES program is voluntary,
consistent with the principles of
federalism. Because most States are
approved to implement the NPDES
program, they will tailor their storm
water discharge control programs to
address their water quality needs and
objectives. While today’s rule
establishes the basic framework for the
section 402(p)(6) program, States as well
as Tribes (see discussion in section II.F)
have an important role in fine-tuning
the program to address the water quality
issues within their jurisdictions. The
basic framework allows for adjustments
based on factors that vary
geographically, including climate
patterns and terrain.

Where States do not have NPDES
authority, they are not required to
implement the storm water discharge
control program, but they may still
participate in water quality protection
through participation in the CWA
section 401 certification process (for any
permits) and through development of
water quality standards and TMDLs.

1. Develop the Program
In expanding the existing NPDES

program for storm water discharges,
States must evaluate whether revisions
to their NPDES programs are necessary.
If so, modifications must be made in
accordance with § 123.62. Under
§ 123.62, States must revise their NPDES
programs within 1 year, or within 2
years if statutory changes are necessary.

Some States and departments of
transportation (DOTs) commented that
this timeframe is too short, anticipating
that the State legislative process and the
modification of regulations combined
would take beyond 2 years. The
deadline language in § 123.62 is not new
language for the storm water discharge
control program; it applies to all NPDES
programs. EPA believes the vast
majority of States will meet the deadline
and will work with States in those cases
where there may be difficulty meeting
this deadline due to the timing of
legislative sessions and the regulatory
development process.

An authorized State NPDES program
must meet the requirements of CWA
section 402(b) and conform to the
guidelines issued under CWA section
304(i)(2). Today’s final rule under
§ 123.25 adds specific cross references
to the storm water discharge control
program components to ensure that
States adequately address these
requirements.

2. Comply With Applicable
Requirements as a Discharger

Today’s final rule covers State
operated separate storm sewer systems
in a variety of ways. These systems
generally drain areas where people
reside, such as a prison, hospital, or
other populated facility. These systems
are included under the definition of a
regulated small MS4, which specifically
identifies systems operated by State
departments of transportation.
Alternatively, storm water discharges
from State activities may be regulated
under the section addressing storm
water discharges associated with small
construction activities. In any case,
discharges from these facilities must
comply with all applicable NPDES
requirements. Failure to comply can
result in enforcement actions. State
facilities can act as models for

municipal and private sector facilities
and implement or test state-of-the-art
management practices and control
measures.

3. Communicate With EPA

Under approved NPDES programs,
States have an ongoing obligation to
share information with EPA. This
dialogue is particularly important in the
CWA section 402(p)(6) storm water
program where these governments
continue to develop a great deal of the
guidance and outreach related to water
quality.

F. Tribal Role

The proposal to today’s final rule
provides background information on
EPA’s 1984 Indian Policy and the
criteria for treatment of an Indian Tribe
in the same manner as a State. Today’s
final rule extends the existing NPDES
program for storm water discharges to
two types of dischargers located in
Indian country. First, the final rule
designates storm water discharges from
any regulated small MS4, including
Tribal systems. Second, the final rule
regulates discharges associated with
construction activity disturbing between
one and five acres of land, including
sites located in Indian country.
Operators in each of these categories of
regulated activity must apply for
coverage under an NPDES permit by 3
years and 90 days from the date of
publication of today’s final rule. Under
existing regulations, however, EPA or an
authorized NPDES Tribe may require a
specified storm water discharger to
apply for NPDES permit coverage before
this deadline based on a determination
that the discharge is contributing to a
violation of a water quality standard
(including designated uses) or is a
significant contributor of pollutants.

Under today’s rule, a Tribal
governmental entity may regulate storm
water discharges on its reservation in
two ways—as either an NPDES-
authorized Tribe or as a regulated MS4.
If a Tribe is authorized to operate the
NPDES program, the Tribe must
implement today’s final rule for the
NPDES program for storm water for
covered dischargers located within the
EPA recognized boundaries. Otherwise,
EPA is generally the permitting/program
authority within Indian country.
Discussions about the State Role in the
preceding section also apply to NPDES
authorized Tribes. For additional
information on the role and
responsibilities of the permitting
authority in the NPDES storm water
program, see § 123.35 (and Section II.G.
of today’s preamble) and § 123.25(a).
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Under today’s final rule, if the Indian
reservation is located entirely or
partially within an ‘‘urbanized area,’’ as
defined in § 122.32(a)(1), the Tribe must
obtain an NPDES permit if it operates a
small MS4 within the urbanized area
portion. Tribal MS4s located outside an
urbanized area are not automatically
covered, but may be designated by EPA
pursuant to § 122.32(a)(2) of today’s rule
or may request designation as a
regulated small MS4 from EPA. A Tribe
that is a regulated MS4 for NPDES
program purposes is required to
implement the six minimum control
measures to the extent allowable under
Federal law.

The Tribal representative on the
Storm Water Phase II FACA
Subcommittee asked EPA to provide a
list of the Tribes located in urbanized
areas that would fall within the NPDES
storm water program under today’s final
rule. In December 1996, EPA developed
a list of federally recognized American
Indian Areas located wholly or partially
in Bureau of the Census-designated
urbanized areas (see Appendix 1).
Appendix 1 not only provides a listing
of reservations and individual Tribes,
but also the name of the particular
urbanized area in which the reservation
is located and an indication of whether
the urbanized area contains a medium
or large MS4 that is already covered by
the existing Phase I regulations.

Some of the Tribes listed in Appendix
1 are only partially located in an
urbanized area. If the Tribe’s MS4 serves
less than 1,000 people within an
urbanized area, the permitting authority
may waive the Tribe’s MS4 storm water
requirements if it meets the conditions
of § 122.32(c). EPA does not have
information on the Tribal populations
within the urbanized areas, so it can not
identify the Tribes that are eligible for
a waiver. Therefore, a Tribe that
believes it qualifies for a waiver should
contact its permitting authority.

G. NPDES Permitting Authority’s Role
for the NPDES Storm Water Small MS4
Program

As noted previously, the NPDES
permitting authority can be EPA or an
authorized State or an authorized Tribe.
The following discussion describes the
role of the NPDES permitting authority
under today’s final rule.

1. Comply With Implementation
Requirements

NPDES permitting authorities must
perform certain duties to implement the
NPDES storm water municipal program.
Section 123.35(a) of today’s final rule
emphasizes that permitting authorities
have existing obligations under the

NPDES program. Section 123.35 focuses
on specific issues related to the role of
the NPDES authority to support
administration and implementation of
the municipal storm water program
under CWA section 402(p)(6).

2. Designate Sources

Section 123.35(b) of today’s final rule
addresses the requirements for the
NPDES permitting authority to
designate sources of storm water
discharges to be regulated under
§§ 122.32 through 122.36. NPDES
permitting authorities must develop a
process, as well as criteria, to designate
small MS4s. They must also have the
authority to designate a small MS4 if
and when circumstances that support a
waiver under § 122.32(c) change. EPA
may make designations if an NPDES-
approved State or Tribe fails to do so.

NPDES permitting authorities must
examine geographic jurisdictions that
they believe should be included in the
storm water discharge control program
but are not located in an ‘‘urbanized
area’’. Small MS4s in these areas are not
designated automatically. Discharges
from such areas should be brought into
the program if found to have actual or
potential exceedances of water quality
standards, including impairment of
designated uses, or other adverse
impacts on water quality, as determined
by local conditions or watershed and
TMDL assessments. EPA’s aim is to
address discharges to impaired waters
and to protect waters with the potential
for problems. EPA encourages NPDES
permitting authorities, local
governments, and the interested public
to work together in the context of a
watershed plan to address water quality
issues, including those associated with
municipal storm water runoff.

EPA received comments stating that
the process of developing criteria and
applying it to all MS4s outside an
urbanized area serving a population of
10,000 or greater and with a density of
1,000 people per square mile is too
time-consuming and resource-intensive.
These commenters believe that the
permitting authority should decide
which MS4s must be brought into the
storm water discharge control program
and that population and density should
not be an overriding criteria. One
suggested way of doing so was to only
designate MS4s with demonstrated
contributions to the impairment of
water quality uses as shown by a TMDL.
EPA disagrees with this suggestion. The
TMDL process is time-consuming. MS4s
outside of urbanized areas may cause
water quality problems long before a
TMDL is completed.

EPA believes that permitting
authorities should consider the
potential water quality impacts of storm
water from all jurisdictions with a
population of 10,000 or greater and a
density of 1,000 people per square mile.
EPA is using data summarized in the
NURP study and in the CWA section
305(b) reports to support this approach
for targeted designation outside of
urbanized areas. EPA is not mandating
which criteria are to be used, but has
provided examples of criteria that may
be useful in evaluating potential water
quality impacts. EPA believes that the
flexibility provided in this section of
today’s final rule allows the permitting
authority to develop criteria and a
designation process that is easy to use
and protects water quality. Therefore,
the provisions of § 123.35(b) remain as
proposed.

a. Develop Designation Criteria
Under § 123.35(b), the NPDES

permitting authority must establish
designation criteria to evaluate whether
a storm water discharge results in or has
the potential to result in exceedances of
water quality standards, including
impairment of designated uses, or other
significant water quality impacts,
including adverse habitat and biological
impacts.

EPA recommends that NPDES
permitting authorities consider, in a
balanced manner, certain locally-
focused criteria for designating any MS4
located outside of an urbanized area on
the basis of significant water quality
impacts. EPA recommends
consideration of criteria such as
discharge to sensitive waters, high
growth or growth potential, high
population density, contiguity to an
urbanized area, significant contribution
of pollutants to waters of the United
States, and ineffective control of water
quality concerns by other programs.
These suggested designation criteria are
intended to help encourage the
permitting authority to use an objective
method for identifying and designating,
on a local basis, sources that adversely
impact water quality. More information
about these criteria and the reasons why
they are suggested by EPA is included
in the January 9, 1998, proposal (63 FR
1561) for today’s final rule.

The suggested criteria are meant to be
taken in the aggregate, with a great deal
of flexibility as to how each should be
weighed in order to best account for
watershed and other local conditions
and to allow for a more tailored case-by-
case analysis. The application of criteria
is meant to be geographically specific.
Furthermore, each criterion does not
have to be met in order for a small MS4
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to qualify for designation, nor should an
MS4 necessarily be designated on the
basis of one or two criteria alone.

EPA believes that the application of
the recommended designation criteria
provides an objective indicator of real
and potential water quality impacts
from urban runoff on both the local and
watershed levels. EPA encourages the
application of the recommended criteria
in a watershed context, thereby allowing
for the evaluation of the water quality
impacts of the portions of a watershed
outside of an urbanized area. For
example, situations exist where the
urbanized area represents a small
portion of a degraded watershed, and
the adjacent nonurbanized areas of the
watershed have significant cumulative
effects on the quality of the receiving
waters.

EPA received numerous suggestions
of additional criteria that should be
added and reasons why some of the
criteria in the proposal to today’s final
rule were not appropriate. EPA
developed its suggested designation
criteria based on findings of the NURP
study and other studies that indicate
pollutants of concern, including total
suspended solids, chemical oxygen
demand, and temperature. These criteria
were the subject of considerable
discussion by the Storm Water Phase II
FACA Subcommittee. EPA developed
them in response to recommendations
from the subcommittee during
development of the proposed rule. The
listed criteria are only suggestions.
Permitting authorities are required to
develop their own criteria. EPA has not
found any reason to change its
suggested list of criteria and the
suggestions remain as proposed.

b. Apply Designation Criteria
After customizing the designation

criteria for local conditions, the
permitting authority must apply such
criteria, at a minimum, to any MS4
located outside of an urbanized area
serving a jurisdiction with a population
of at least 10,000 and a population
density of 1,000 people per square mile
or greater (see § 123.35(b)(2)). If the
NPDES permitting authority determines
that an MS4 meets the criteria, the
permitting authority must designate it as
a regulated small MS4. This designation
must occur within 3 years of publication
of today’s final rule. Alternatively, the
NPDES authority can designate within 5
years from the date of final regulation if
the designation criteria are applied on a
watershed basis where a comprehensive
watershed plan exists (a comprehensive
watershed plan is one that includes the
equivalents of TMDLs) (see
§ 123.35(b)(3)). The extended 5 year

deadline is intended to provide
incentives for watershed-based
designations. If an NPDES-authorized
State or Tribe does not develop and
apply designation criteria within this
timeframe, then EPA has the
opportunity to do so in lieu of the
authorized State or Tribe.

NPDES permitting authorities can
designate any small MS4, including one
below 10,000 in population and 1,000 in
density. EPA established the 10,000/
1,000 threshold based on the likelihood
of adverse water quality impacts at these
population and density levels. In
addition, the 1,000 persons per square
mile threshold is consistent with both
the Bureau of the Census definition of
an ‘‘urbanized area’’ (see Section II.H.2.
below) and stakeholder discussions
concerning the definition of a regulated
small MS4.

One commenter requested that EPA
develop interim deadlines for
development of designation criteria.
EPA believes that the designation
deadline identified in today’s final rule
at § 123.35(b)(3) provides States and
Tribes with a flexibility that allows
them to develop and apply the criteria
locally in a timely fashion, while at the
same time establishing an expeditious
deadline.

c. Designate Physically Interconnected
Small MS4s

In addition to applying criteria on a
local basis for potential designation, the
NPDES permitting authority must
designate any MS4 that contributes
substantially to the pollutant loadings of
a physically interconnected municipal
separate storm sewer that is regulated by
the NPDES program for storm water
discharges (see § 123.35(b)(4)). To be
‘‘physically interconnected,’’ the MS4 of
one entity, including roads with
drainage systems and municipal streets,
is physically connected directly to the
municipal separate storm sewer of
another entity. This provision applies to
all MS4s located outside of an
urbanized area. EPA added this section
in recognition of the concerns of local
government stakeholders that a local
government should not have to shoulder
total responsibility for a storm water
program when storm water discharges
from another MS4 are also contributing
pollutants or adversely affecting water
quality. This provision also helps to
provide some consistency among MS4
programs and to facilitate watershed
planning in the implementation of the
NPDES storm water program. EPA
recommended physical
interconnectedness in the existing
NPDES storm water regulations as a

factor for consideration in the
designation of additional sources.

Today’s final rule does not include
interim deadlines for identifying
physically interconnected MS4s.
However, consistent with the deadlines
identified in § 123.35(b)(3) of today’s
final rule, EPA encourages the
permitting authority to make these
determinations within 3 years from the
date of publication of the final rule or
within 5 years if the permitting
authority is implementing a
comprehensive watershed plan.
Alternatively, the affected jurisdiction
could use the petition process under 40
CFR 122.26(f) in seeking to have the
permitting authority designate the
contributing jurisdiction.

Several commenters expressed
concerns about who could be designated
under this provision (§ 123.35(b)(4)).
One commenter requested that the word
‘‘substantially’’ be deleted from the rule
because they believe any MS4 that
contributes at all to a physically
interconnected municipal separate
storm sewer should be regulated. EPA
believes that the word ‘‘substantially’’
provides necessary flexibility to the
permitting authorities. The permitting
authority can decide if an MS4 is
contributing discharges to another
municipal separate storm sewer in a
manner that requires regulation. If the
operator of a regulated municipal
separate storm sewer believes that some
of its pollutant loadings are coming
from an unregulated MS4, it can
petition the permitting authority to
designate the unregulated MS4 for
regulation.

d. Respond to Public Petitions for
Designation

Today’s final rule reiterates the
existing opportunity for the public to
petition the permitting authority for
designation of a point source to be
regulated to protect water quality. The
petition opportunity also appears in
existing NPDES regulations at 40 CFR
122.26(f). Any person may petition the
permitting authority to require an
NPDES permit for a discharge composed
entirely of storm water that contributes
to a violation of a water quality standard
or is a significant contributor of
pollutants to the waters of the United
States (see § 123.32(b)). The NPDES
permitting authority must make a final
determination on any petition within
180 days after receiving the petition (see
§ 123.35(c)). EPA believes that a 180 day
limit balances the public’s need for a
timely final determination with the
NPDES permitting authority’s need to
prioritize its workload. If an NPDES-
approved State or Tribe fails to act
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within the 180-day timeframe, EPA may
make a determination on the petition.
EPA believes that public involvement is
an important component of the NPDES
program for storm water and feels that
this provision encourages public
participation. Section II.K, Public
Involvement/Public Role, further
discusses this topic.

3. Provide Waivers
Today’s rule provides two

opportunities for the NPDES permitting
authority to exempt certain small MS4s
from the need for a permit based on
water quality considerations. See
§§ 122.32(d) and (e). The two waiver
opportunities have different size
thresholds and take different
approaches to considering the water
quality impacts of discharges from the
MS4.

In the proposal, EPA requested
comment on the option of waiving
coverage for all MS4s with less than
1,000 people unless the permitting
authority determined that the small
MS4 should be regulated based on
significant adverse water quality
impacts. A number of commenters
supported this option. They expressed
concern that compliance with the rule
requirements and certification of one of
the waiver provisions were both costly
for very small communities. They stated
that the permitting authority should
identify a water quality problem before
requiring compliance. Today’s rule
essentially adopts this alternative
approach for MS4s serving a population
under 1,000.

The final rule has expanded the
waiver provision that EPA proposed for
small MS4s with a population less than
1,000. The proposed rule would have
required a small MS4 operator to certify
that storm water controls are not needed
based on either wasteload allocations
that are part of TMDLs that address the
pollutants of concern, or a
comprehensive watershed plan
implemented for the waterbody that
includes the equivalents of TMDLs and
addresses the pollutant(s) of concern.
Commenters noted that the proposed
waivers would be unattainable if a
TMDL or equivalent analysis was
required for every pollutant that could
possibly be present in any amount in
discharges from an MS4 regardless of
whether the pollutant is causing water
quality impairment. Commenters asked
that EPA identify what constitutes the
‘‘pollutant(s) of concern’’ for which a
TMDL or its equivalent must be
developed. For example, § 122.30(c)
indicates that the MS4 program is
intended to control ‘‘sediment,
suspended solids, nutrients, heavy

metals, pathogens, toxins, oxygen-
demanding substances, and floatables.’’
Commenters asked whether TMDLs or
equivalent analyses have to address all
of these.

EPA has revised the proposed waiver
in response to these concerns. Under
today’s rule, NPDES permitting
authorities may waive the requirements
of today’s rule for any small MS4 with
a population less than 1,000 that does
not contribute substantially to the
pollutant loadings of a physically
interconnected MS4, unless the small
MS4 discharges pollutants that have
been identified as a cause of impairment
of the waters to which the small MS4
discharges. If the small MS4 does
discharge pollutants that have been
identified as impairing the water body
into which the small MS4 discharges,
the NPDES permitting authority may
grant a waiver only if it determines that
storm water controls are not needed
based on an EPA approved or
established TMDL that addresses the
pollutant(s) of concern.

Unlike the proposed rule, § 122.32(d)
does not allow the waiver for MS4s
serving a population under 1,000 to be
based on ‘‘the equivalent of a TMDL.’’
Because § 122.32(d) requires a pollutant
specific analysis only for a pollutant
that has been identified as a cause of
impairment, a TMDL is required for
such pollutant before the waiver may be
granted. Once a pollutant has been
identified as the cause of impairment of
a water body, the State should develop
a TMDL for that pollutant for that water
body. Thus, § 122.32(d) takes a different
approach than that taken for the waiver
in § 122.32(e) for MS4s serving a
population under 10,000, which can be
based upon an analysis that is ‘‘the
equivalent of a TMDL.’’ This is because
§ 122.32(d) requires an analysis to
support the waiver for MS4s under
1,000 only if a waterbody to which the
MS4 discharges has been identified as
impaired. The § 122.32(e) waiver, on the
other hand, would be available for larger
MS4s but only after the State
affirmatively establishes lack of
impairment based upon a
comprehensive analysis of smaller
urban waters that might not otherwise
be evaluated for the purposes of CWA
section 303. Since § 122.32(e) requires
the analysis of waters that have not been
identified as impaired, an actual TMDL
is not required and an analysis that is
the equivalent of a TMDL can suffice to
support the waiver.

Where a State is the NPDES
permitting authority, the permitting
authority is responsible for the
development of the TMDLs as well as
the assessment of the extent to which a

small MS4’s discharge contributes
pollutants to a neighboring regulated
system. In States where EPA is the
permitting authority, EPA will use a
State’s TMDLs to determine whether
storm water controls are required for the
small MS4s.

The proposed rule would have
required the operator of the small MS4
serving a population under 1,000 to
certify that its discharge was covered
under a TMDL that indicated that
discharges from its particular system
were not having an adverse impact on
water quality (i.e., it was either not
assigned wasteload allocations under
TMDLs or its discharge is within an
assigned allocation). Many commenters
expressed concerns that MS4 operators
serving less than 1,000 persons may lack
the technical capacity to certify that
their discharges are not contributing to
adverse water quality impacts. These
commenters thought that the permitting
authority should make such a
certification. Today’s rule provides
flexibility as to how the waiver is
administered. Permitting authorities are
ultimately responsible for granting the
waiver, but are free to determine
whether or not to require small MS4
operators that are seeking waivers to
submit information or a written
certification.

Under § 122.32(e) a State may grant a
waiver to an MS4 serving a population
between 1,000 and 10,000 only if the
State has made a comprehensive effort
to ensure that the MS4 will not cause or
contribute to water quality impairment.
To grant a § 122.32(e) waiver, the
NPDES permitting authority must
evaluate all waters of the U.S. that
receive a discharge from the MS4 and
determine that storm water controls are
not needed. The permitting authority’s
evaluation must be based on wasteload
allocations that are part of an EPA
approved or established TMDL or, if a
TMDL has not been developed or
approved, an equivalent analysis that
determines sources and allocations for
the pollutant(s) of concern. The
pollutants of concern that the permitting
authority must evaluate include
biochemical oxygen demand (BOD),
sediment or a parameter that addresses
sediment (such as total suspended
solids, turbidity or siltation), pathogens,
oil and grease, and any other pollutant
that has been identified as a cause of
impairment of any water body that will
receive a discharge from the MS4.
Finally, the permitting authority must
have determined that future discharges
from the MS4 do not have the potential
to result in exceedances of water quality
standards, including impairment of
designated uses, or other significant
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water quality impacts, including habitat
and biological impacts.

Although EPA did not propose this
specific approach, the Agency did
request comment on whether to increase
the proposed 1,000 population
threshold for a waiver. The § 122.32(e)
waiver was developed in response to
comments, including States’ concerns
that they needed greater flexibility to
focus their efforts on MS4s that were
causing water quality impairment.
Several commenters thought that the
threshold should be increased from
1,000 to 5,000 or 10,000. Others
suggested additional ways of qualifying
for a waiver for MS4s that discharge to
waters that are not covered by a TMDL
or watershed plan. EPA carefully
considered all the options for expanding
the waiver provisions and has decided
to expand the waiver only in the very
narrow circumstances described above
where a comprehensive analysis has
been undertaken to demonstrate that the
MS4 is not causing water quality
impairment.

The NPDES permitting authority can,
at any time, mandate compliance with
program requirements from a previously
waived small MS4 if circumstances
change. For example, a waiver can be
withdrawn in circumstances where the
permitting authority later determines
that a waived small MS4’s storm water
discharge to a small stream will cause
adverse impacts to water quality or
significantly interfere with attainment of
water quality standards. A ‘‘change in
circumstances’’ could involve receipt of
new information. Changed
circumstances can also allow a
regulated small MS4 operator to request
a waiver at any time.

Some commenters expressed concerns
about allowing any small MS4 waivers.
One commenter stated that storm water
pollution prevention plans are
necessary to control storm water
pollution and should be required from
all regulated small MS4s. For the
reasons stated in the Background
section above, EPA agrees that the
discharges from most MS4s in
urbanized areas should be addressed by
a storm water management program
outlined in today’s rule. For MS4s
serving very small areas, however, the
TMDL development process provides an
opportunity to determine whether an
MS4 serving a population less than
1,000 is having a negative impact on any
receiving water that is impaired by a
pollutant that the MS4 discharges. MS4s
serving populations up to 10,000 may
receive a waiver only if a
comprehensive analysis of its impact on
receiving water has been performed.

Other commenters said that waivers
should not be allowed for small MS4s
that discharge into another regulated
MS4. These commenters stated that the
word ‘‘substantially’’ should be
removed from § 122.32(d)(i) so that a
waiver would not be allowed for any
system ‘‘contributing to the storm water
pollutant loadings of a physically
interconnected regulated MS4.’’ As
previously mentioned under the
designation discussion of section
II.G.2.c, EPA believes that the word
‘‘substantially’’ provides needed
flexibility to the permitting authorities.
It is important to note that this is only
one aspect that the permitting authority
must consider when deciding on the
appropriateness of a waiver.

4. Issue Permits

NPDES permitting authorities have a
number of responsibilities regarding the
permit process. Sections 123.35(d)
through (g) ensure a certain level of
consistency for permits, yet provide
numerous opportunities for flexibility.
NPDES permitting authorities must
issue NPDES permits to cover municipal
sources to be regulated under § 122.32,
unless waived under § 122.32(c). EPA
encourages permitting authorities to use
general permits as the vehicle for
permitting and regulating small MS4s.
The Agency notes, however, that some
operators may wish to take advantage of
the option to join as a co-permittee with
an MS4 regulated under the existing
NPDES storm water program.

Today’s final rule includes a
provision, § 123.35(f), that requires
NPDES permitting authorities to either
include the requirements in § 122.34 for
NPDES permits issued for regulated
small MS4s or to develop permit limits
based on a permit application submitted
by a small MS4. See Section II.H.3.a,
Minimum Control Measures, for more
details on the actual § 122.34
requirements. See Section II.H.3.c for
alternative and joint permitting options.

In an attempt to avoid duplication of
effort, § 122.34(c) allows NPDES
permitting authorities to include permit
conditions that direct an MS4 to meet
the requirements of a qualifying local,
Tribal, or State municipal storm water
management program. For a local,
Tribal, or State program to ‘‘qualify,’’ it
must impose, at a minimum, the
relevant requirements of § 122.34(b). A
regulated small MS4 must still follow
the procedural requirements for an
NPDES permit (i.e., submit an
application, either an individual
application or an NOI under a general
permit) but will instead follow the
substantive pollutant control

requirements of the qualifying local,
Tribal, or State program.

Under § 122.35(b), NPDES permitting
authorities may also recognize existing
responsibilities among governmental
entities for the minimum control
measures in an NPDES small MS4 storm
water permit. For example, the permit
might acknowledge the existence of a
State administered program that
addresses construction site runoff and
require that the municipalities only
develop substantive controls for the
remaining minimum control measures.
By acknowledging existing programs,
this provision is meant to reduce the
duplication of efforts and to increase the
flexibility of the NPDES storm water
program.

Section 123.35(e) of today’s final rule
requires permitting authorities to
specify a time period of up to 5 years
from the issuance date of an NPDES
permit for regulated small MS4
operators to fully develop and
implement their storm water programs.
As discussed more fully below,
permitting authorities should be
providing extensive support to the local
governments to assist them in
developing and implementing their
programs.

In the proposed rule, EPA stated that
the permitting authority would develop
the menu of BMPs and if they failed to
do so, EPA would develop the menu.
Commenters felt that EPA should
develop a menu of BMPs, rather than
just providing guidance. In the
settlement agreement for seeking an
extension to the deadline for issuing
today’s rule, EPA committed to
developing a menu of BMPs by October
27, 2000. Permitting authorities can
adopt EPA’s menu or develop their own.
The menu itself is not intended to
replace more comprehensive BMP
guidance materials. As part of the tool
box efforts, EPA will provide separate
guidance documents that discuss the
results from EPA-sponsored nationwide
studies on the design, operation and
maintenance of BMPs. Additionally,
EPA expects that the new rulemaking on
construction BMPs may provide more
specific design, operation and
maintenance criteria.

5. Support and Oversee the Local
Programs

NPDES permitting authorities are
responsible for supporting and
overseeing the local municipal
programs. Section 123.35(h) of today’s
final rule highlights issues associated
with these responsibilities.

To the extent possible, NPDES
permitting authorities should provide
financial assistance to MS4s, which
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often have limited resources, for the
development and implementation of
local programs. EPA recognizes that
funding for programs at the State and
Tribal levels may also be limited, but
strongly encourages States and Tribes to
provide whatever assistance is possible.
In lieu of actual dollars, NPDES
permitting authorities can provide cost-
cutting assistance in a number of ways.
For example, NPDES permitting
authorities can develop outreach
materials for MS4s to distribute or the
NPDES permitting authority can
actually distribute the materials.
Another option is to implement an
erosion and sediment control program
across an entire State (or Tribal land),
thus alleviating the need for the MS4 to
implement its own program. The
NPDES permitting authority must
balance the need for site-specific
controls, which are best handled by a
local MS4, with its ability to offer
financial assistance. EPA, States, Tribes,
and MS4s should work as a team in
making these kinds of decisions.

NPDES permitting authorities are
responsible for overseeing the local
programs. Permitting authorities should
work with the regulated community and
other stakeholders to assist in local
program development and
implementation. This might include
sharing information, analyzing reports,
and taking enforcement actions, as
necessary. NPDES permitting authorities
play a vital role in supporting local
programs by providing technical and
programmatic assistance, conducting
research projects, and monitoring
watersheds. The NPDES permitting
authority can also assist the MS4
permittee in obtaining adequate legal
authority at the local level in order to
implement the local component of the
CWA section 402(p)(6) program.

NPDES permitting authorities are
encouraged to coordinate and utilize the
data collected under several programs.
States and Tribes address point and
nonpoint source storm water discharges
through a variety of programs. In
developing programs to carry out CWA
section 402(p)(6), EPA recommends that
States and Tribes coordinate all of their
water pollution evaluation and control
programs, including the continuing
planning process under CWA section
303(e), the existing NPDES program, the
CZARA program, and nonpoint source
pollution control programs.

In addition, NPDES permitting
authorities are encouraged to provide a
brief (e.g., two-page) reporting format to
facilitate compilation and analysis of
data from reports submitted under
§ 122.34(g)(3). EPA intends to develop a
model form for this purpose.

H. Municipal Role

1. Scope of Today’s Rule
Today’s final rule attempts to

establish an equitable and
comprehensive four-pronged approach
for the designation of municipal
sources. First, the approach defines for
automatic coverage the municipal
systems believed to be of highest threat
to water quality. Second, the approach
designates municipal systems that meet
a set of objective criteria used to
measure the potential for water quality
impacts. Third, the approach designates
on a case-by-case basis municipal
systems that ‘‘contribute substantially to
the pollutant loadings of a physically-
interconnected [regulated] MS4.’’
Finally, the approach designates on a
case-by-case basis, upon petition,
municipal systems that ‘‘contribute to a
violation of a water quality standard or
are a significant contributor of
pollutants.’’

Today’s final rule automatically
designates for regulation small MS4s
located in urbanized areas, and requires
that NPDES permitting authorities
examine for potential designation, at a
minimum, a particular subset of small
MS4s located outside of urbanized
areas. Today’s rule also includes
provisions that allow for waivers from
the otherwise applicable requirements
for the smallest MS4s that are not
causing impairment of a receiving water
body. Qualifications for the waivers
vary depending on whether the MS4
serves a population under 1,000 or a
population under 10,000. See
§§ 122.32(d) and (e). These waivers are
discussed further in section II.G.3. Any
small MS4 automatically designated by
the final rule or designated by the
permitting authority under today’s final
rule is defined as a ‘‘regulated’’ small
MS4 unless it receives a waiver.

In today’s final rule, all regulated
small MS4s must establish a storm
water discharge control program that
meets the requirements of six minimum
control measures. These minimum
control measures are public education
and outreach on storm water impacts,
public involvement participation, illicit
discharge detection and elimination,
construction site storm water runoff
control, post-construction storm water
management in new development and
redevelopment, and pollution
prevention/good housekeeping for
municipal operations.

Today’s rule allows for a great deal of
flexibility in how an operator of a
regulated small MS4 is authorized to
discharge under an NPDES permit, by
providing various options for obtaining
permit coverage and satisfying the

required minimum control measures.
For example, the NPDES permitting
authority can incorporate by reference
qualifying State, Tribal, or local
programs in an NPDES general permit
and can recognize existing
responsibilities among different
governmental entities for the
implementation of minimum control
measures. In addition, a regulated small
MS4 can participate in the storm water
management program of an adjoining
regulated MS4 and can arrange to have
another governmental entity implement
a minimum control measure on their
behalf.

2. Municipal Definitions

a. Municipal Separate Storm Sewer
Systems (MS4s)

The CWA does not define the term
‘‘municipal separate storm sewer.’’ EPA
defined municipal separate storm sewer
in the existing storm water permit
application regulations to mean, in part,
a conveyance or system of conveyances
(including roads with drainage systems
and municipal streets) that is ‘‘owned or
operated by a State, city, town borough,
county, parish, district, association, or
other public body * * * designed or
used for collecting or conveying storm
water which is not a combined sewer
and which is not part of a Publicly
Owned Treatment Works as defined at
40 CFR 122.2’’ (see § 122.26(b)(8)(i)).
Section 122.26 contains definitions of
medium and large municipal separate
storm sewer systems but no definition of
a municipal separate storm sewer
system, even though the term MS4 is
commonly used. In today’s rule, EPA is
adding a definition of municipal
separate storm sewer system and small
municipal separate storm sewer system
along with the abbreviations MS4 and
small MS4.

The existing municipal permit
application regulations define
‘‘medium’’ and ‘‘large’’ MS4s as those
located in an incorporated place or
county with a population of at least
100,000 (medium) or 250,000 (large) as
determined by the latest Decennial
Census (see §§ 122.26(b)(4) and
122.26(b)(7)). In today’s final rule, these
regulations have been revised to define
all medium and large MS4s as those
meeting the above population
thresholds according to the 1990
Decennial Census.

Today’s rule also corrects the titles
and contents of Appendices F, G, H,& I
to Part 122. EPA is adding those
incorporated places and counties whose
1990 population caused them to be
defined as a ‘‘medium’’ or ‘‘large’’ MS4.
All of these MS4s have applied for
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permit coverage so the effect of this
change to the appendices is simply to
make them more accurate. They will not
need to be revised again because today’s
rule ‘‘freezes’’ the definition of
‘‘medium’’ and ‘‘large’’ MS4s at those
that qualify based on the 1990 census.

EPA received several comments
supporting and opposing the proposal to
‘‘freeze’’ the definitions based on the
1990 census. Commenters who
disagreed with EPA’s position cited the
unfairness of municipalities that reach
the medium or large threshold at a later
date having fewer permitting
requirements compared to those that
were already at the population
thresholds when the existing storm
water regulations took effect. EPA
recognizes this disparity but does not
believe it is unfair, as explained in the
proposed rule. The decision was based
on the fact that the deadlines from the
existing regulations have lapsed, and
because the permitting authority can
always require more from operators of
MS4s serving ‘‘newly over 100,000’’
populations.

b. Small Municipal Separate Storm
Sewer Systems

The proposal to today’s final rule
added ‘‘the United States’’ as a potential
owner or operator of a municipal
separate storm sewer. This addition was
intended to address an omission from
existing regulations and to clarify that
federal facilities are, in fact, covered by
the NPDES program for municipal storm
water discharges when the federal
facility is like other regulated MS4s.
EPA received a comment that this
change would cause federal facilities
located in Phase 1 areas to be
considered Phase 1 dischargers due to
the definition of medium and large
MS4s. All MS4s located in Phase 1
cities or counties are defined as Phase
1 medium or large MS4s. EPA believes
that all federal facilities serve a
population of under 100,000 and should
be regulated as small MS4s. Therefore,
in § 122.26(a)(16) of today’s final rule,
EPA is adding federal facilities to the
NPDES storm water discharge control
program by changing the proposed
definition of small municipal separate
storm sewer system. Paragraph (i) of this
section restates the definition of
municipal separate storm sewer with
the addition of ‘‘the United States’’ as a
owner or operator of a small municipal
separate storm sewer. Paragraph (ii)
repeats the proposed language that
states that a small MS4 is a municipal
separate storm sewer that is not medium
or large.

Most commenters agreed that federal
facilities should be covered in the same

way as other similar MS4s. However,
EPA received several comments asking
whether individual federal buildings
such as post offices or urban offices of
the U.S. Park Service must apply for
coverage as regulated small MS4s. Most
of these buildings have, at most, a
parking lot with runoff or a storm sewer
that connects with a municipality’s
MS4. In § 122.26(a)(16)(iii), EPA
clarifies that the definition of small MS4
does not include individual buildings.
These buildings may have a municipal
separate storm sewer but they do not
have a ‘‘system’’ of conveyances. The
minimum measures for small MS4s
were written to apply to storm sewer
‘‘systems’’ providing storm water
drainage service to human populations
and not to individual buildings. This is
true of municipal separate storm sewers
from State buildings as well as from
federal buildings.

There will likely be situations where
the permitting authority must decide if
a federal or State complex should be
regulated as a small MS4. A federal
complex of two or three buildings could
be treated as a single building and not
be required to apply for coverage. In
these situations, permitting authorities
will have to use their best judgment as
to the nature of the complex and its
storm water conveyance system.
Permitting authorities should also
consider whether the federal or State
complex cooperates with its
municipality’s efforts to implement
their storm water management program.

Along with the questions about
individual buildings, EPA received
many questions about how various
provisions of the rule should be
interpreted for federal and State
facilities. EPA acknowledges that
federal and State facilities are different
from municipalities. EPA believes,
however, that the minimum measures
are flexible enough that they can be
implemented by these facilities. As an
example, DOD commenters asked about
how to interpret the term ‘‘public’’ for
military installations when
implementing the public education
measure. EPA agrees with the suggested
interpretation of ‘‘public’’ for DOD
facilities as ‘‘the resident and employee
population within the fence line of the
facility.’’

EPA also received many comments
from State departments of transportation
(DOTs) that suggested the ways in
which they are different from
municipalities and should therefore be
regulated differently. Storm water
discharges from State DOTs in Phase 1
areas should already be regulated under
Phase I. The preamble to Phase 1 clearly
states that ‘‘all systems within a

geographical area including highways
and flood control districts will be
covered.’’ Many permitting authorities
regulated State DOTs as co-permittees
with the Phase 1 municipality in which
the highway is located. State DOTs that
are already regulated under Phase I are
not required to comply with Phase II.
State DOTs that are not already
regulated have various options for
meeting the requirements of today’s
rule. These options are discussed in
Section II.H.3.c.iv below. Several DOTs
commented that some of the minimum
measures are outside the scope of their
mission or that they do not have the
legal authority required for
implementation. EPA believes that the
flexibility of the minimum measures
allows them to be implemented by most
MS4s, including DOTs. When a DOT
does not have the necessary legal
authority, EPA encourages the DOT to
coordinate their storm water
management efforts with the
surrounding municipalities and other
State agencies. Under today’s rule,
DOTs can use any of the options of
§ 122.35 to share their storm water
management responsibilities. DOTs may
also want to work with their permitting
authority to develop a State-wide DOT
storm water permit.

There are many storm water
discharges from State DOTs and other
State MS4s located in Phase 1 areas that
were not regulated under Phase 1.
Today’s rule adds many more State
facilities as well as all federal facilities
located in urbanized areas. All of these
State and federal facilities that fit the
definition of a small MS4 must be
covered by a storm water management
program. The individual permitting
authorities must decide what type of
permit is most applicable.

The existing NPDES storm water
program already regulates storm water
from federally or State-operated
industrial sources. Federal or State
facilities that are currently regulated
due to their industrial discharges may
already be implementing some of
today’s rule requirements.

EPA received comments that
questioned the apparent inconsistency
between regulating a federal facility
such as a hospital and not regulating a
similar private facility. Normally, this
type of private facility is regulated by
the MS4. EPA believes that federal
facilities are subject to local water
quality regulations, including storm
water requirements, by virtue of the
waiver of sovereign immunity in CWA
section 313. However, there are special
problems faced by MS4s in their efforts
to regulate federal facilities that have
not been encountered in regulating
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similar private facilities. To ensure
comprehensive coverage, today’s rule
merely clarifies the need for permit
coverage for these federal facilities.

i. Combined Sewer Systems (CSS).
The definition of small MS4s does not
include combined sewer systems. A
combined sewer system is a wastewater
collection system that conveys sanitary
wastewater and storm water through a
single set of pipes to a publicly-owned
treatment works (POTW) for treatment
before discharging to a receiving
waterbody. During wet weather events
when the capacity of the combined
sewer system is exceeded, the system is
designed to discharge prior to the
POTW treatment plant directly into a
receiving waterbody. Such an overflow
is a combined sewer overflow or CSO.
Combined sewer systems are not subject
to existing regulations for municipal
storm water discharges, nor will they be
subject to today’s regulations. EPA
addresses combined sewer systems and
CSOs in the National Combined Sewer
Overflow (CSO) Control Policy issued
on April 19, 1994 (59 FR 18688). The
CSO Control Policy contains provisions
for developing appropriate, site-specific
NPDES permit requirements for
combined sewer systems. CSO
discharges are subject to limitations
based on the best available technology
economically achievable for toxic
pollutants and based on the best
conventional pollutant control
technology for conventional pollutants.
MS4s are subject to a different
technology standard for all pollutants,
specifically to reduce pollutants to the
maximum extent practicable.

Some municipalities are served by
both separate storm sewer systems and
combined sewer systems. If such a
municipality is located within an
urbanized area, only the separate storm
sewer systems within that municipality
is included in the NPDES storm water
program and subject to today’s final
rule. If the municipality is not located
in an urbanized area, then the NPDES
permitting authority has discretion as to
whether the discharges from the
separate storm sewer system is subject
to today’s final rule. The NPDES
permitting authority will use the same
process to designate discharges from
portions of an MS4 for permit coverage
where the municipality is also served by
a combined sewer system.

EPA recognizes that municipalities
that have both combined and separate
storm sewer systems may wish to find
ways to develop a unified program to
meet all wet weather water pollution
control requirements more efficiently. In
the proposal to today’s final rule, EPA
sought comment on ways to achieve

such a unified program. Many
municipalities that are served by CSSs
and MS4s commented that it is
inequitable to force them to comply
with Phase II at this time because
implementation of the CSO Control
Policy through their NPDES permits
already imposes a significant financial
burden. They requested an extension of
the implementation time frame. They
did not provide ideas on how to unify
the two programs. EPA encourages
permitting authorities to work with
these municipalities as they develop
and begin implementation of their CSO
and storm water management programs.
If both sets of requirements are carefully
coordinated early, a cost-effective wet
weather program can be developed that
will address both CSO and storm water
requirements.

ii. Owners/Operators. Several
commenters mentioned the difference
between the existing storm water
application requirement for municipal
operators and the proposed municipal
requirement for owners or operators to
apply. They felt that this inconsistency
is confusing. The preamble to the
existing regulations makes numerous
references to owner/operator so there
was no intent to make a clear distinction
between Phase I and Phase II. Section
122.21(b) states that when the owner
and operator are different, the operator
must obtain the permit. MS4s often have
several operators. The owner may be
responsible for one part of the system
and a regional authority may be
responsible for other aspects. EPA
proposed the ‘‘owner or operator’’
language to convey this dual
responsibility. However, when the
owner is responsible for some part of a
storm water management plan, it is also
an operator.

EPA has revised the regulation
language to clarify that ‘‘an operator’’
must apply for a permit. When
responsibilities for the MS4 are shared,
all operators must apply.

c. Regulated Small MS4s
In today’s final rule, all small MS4s

located in an urbanized area are
automatically designated as ‘‘regulated’’
small MS4s provided that they were not
previously designated into the existing
storm water program. Unlike medium
and large MS4s under the existing storm
water regulations, not all small MS4s
are designated under today’s final rule.
Therefore, today’s rule distinguishes
between ‘‘small’’ MS4s and ‘‘regulated
small’’ MS4s.

EPA’s definition of ‘‘regulated small
MS4s’’ in the proposal to today’s rule
included mention of incorporated
places and counties. Along with the

definition, EPA included Appendices 6
and 7 to assist in the identification of
areas that would probably require
coverage as ‘‘automatically designated’’
(Appendix 6) or ‘‘potentially
designated’’ (Appendix 7). The
definition and the appendices raised
many questions about exactly who was
required to comply with the proposed
requirements. Commenters raised issues
about the definition of ‘‘incorporated
place’’ and the status of towns,
townships, and other places that are not
considered incorporated by the Census
Bureau. They also asked about special
districts, regional authorities, MS4s
already regulated, and other questions
in order to clarify the rule’s coverage.

EPA has revised § 122.32(a) to clarify
that discharges are regulated under
today’s rule if they are from a small MS4
that is in an urbanized area and has not
received a waiver or they are designated
by the permitting authority. Today’s
rule does not regulate the county, city,
or town. Today’s rule regulates the MS4.
Therefore, even though a county may be
listed in Appendix 6, if that county does
not own or operate the municipal storm
sewer systems, the county does not have
to submit an application or develop a
storm water management program. If
another entity does own or operate an
MS4 within the county, for example, a
regional utility district, that other entity
needs to submit the application and
develop the program.

Some commenters suggested that EPA
should change the rule language to
specifically allow regional authorities to
be the permitted entity and to allow
small MS4s to apply as co-permittees.
EPA believes that the best way to clarify
that regional authorities can be the
primary permitted entity is the change
to § 122.32(a) and the explanation
above. Because EPA assumes that
today’s regulation will be implemented
through general permits, MS4s will not
be co-permittees under a general permit
in the same manner as under individual
permits. EPA has added § 122.33(a)(4)
and made a minor change to § 122.35(a)
to clarify that small MS4s can work
together to share the responsibilities of
a storm water management program.
This is discussed further in Section
II.H.3.c.iv below.

The proposed rule stated that when a
county or Federal Indian reservation is
only partially included in an urbanized
area, only MS4s in the urbanized
portion of the county or Federal Indian
reservation would be regulated. In the
rare cases when an incorporated place is
only partially included in the urbanized
area, the entire incorporated place
would be regulated. EPA received
comments asking about towns and
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townships, because they were not
considered to be incorporated areas
according to the Census Bureau’s
definition. Would the whole town/
township be covered or only the part of
the town/township in the urbanized
area? States use many different types of
systems in their geographical divisions.
Some towns are similar to incorporated
cities and others are large areas that are
more similar to counties. Some
commenters thought that the urbanized
area boundary was arbitrary, and if part
of a town or county was covered, it all
should be covered. Other commenters
noted that some townships and counties
encompass very large areas of which
only a small portion is urbanized. Due
to the great variety of situations, EPA
has decided that for all geographical
entities, only MS4s in the urbanized
area are automatically designated. The
population densities associated with the
Census Bureau’s designation of
urbanized areas provide the basis for
designation of these areas to protect
water quality. This focused designation
provides for consistency and allows for
flexibility on the part of the MS4 and
the permitting authority. In those
situations where an incorporated place
or a town is not all in an ‘‘urbanized
area’’, there is a good possibility that it
is served by more than one MS4. In
those cases where the area is served by
the same MS4, it makes sense to
develop a storm water program for the
whole area. Permitting authorities may
also decide to designate all MS4s within
a county or township, if they believe it
is necessary to protect water quality.

Most operators of MS4s will not need
to independently determine the status of
coverage under today’s rule. EPA has
revised the proposed Appendices 6 and
7 to include towns and townships.
Therefore, these appendices will alert
most MS4s as to whether they are likely
to be covered under today’s rule.
However, each permitting authority
must make the decision as to who
requires coverage. Most likely, an
illustrative list of the regulated areas
will be published with the general
permit. If not, the operator can contact
its permitting authority or the Bureau of
the Census to find out if their separate
storm sewer systems are within an
urbanized area.

i. Urbanized Area Description. Under
the Bureau of the Census definition of
‘‘urbanized area,’’ adopted by EPA for
the purposes of today’s final rule, ‘‘an
urbanized area (UA) comprises a place
and the adjacent densely settled
surrounding territory that together have
a minimum population of 50,000
people.’’ The proposal to today’s rule
provided the full definition and case

studies to help explain the census
category of ‘‘urbanized area.’’ Appendix
2 is a simplified urbanized area
illustration to help demonstrate the
concept of urbanized areas in relation to
today’s final rule. The ‘‘urbanized area’’
is the shaded area that includes within
its boundaries incorporated places, a
portion of a Federal Indian reservation,
portions of two counties, an entire town,
and portions of another town. All small
MS4s located in the shaded area are
covered by the rule, unless and until
waived by the permitting authority. Any
small MS4s located outside of the
shaded area are subject to potential
designation by the permitting authority.

There are 405 urbanized areas in the
United States that cover 2 percent of
total U.S. land area and contain
approximately 63 percent of the nation’s
population (see Appendix 3 for a listing
of urbanized areas of the United States
and Puerto Rico). These numbers
include U.S. Territories, although
Puerto Rico is the only territory to have
Census-designated urbanized areas.
Urbanized areas constitute the largest
and most dense areas of settlement. The
purpose of determining an ‘‘urbanized
area’’ is to delineate the boundaries of
development and map the actual built-
up urban area. The Bureau of the Census
geographers liken it to flying over an
urban area and drawing a line around
the boundary of the built-up area as
seen from the air.

Using data from the latest decennial
census, the Census Bureau applies the
urbanized area definition nationwide
(including U.S. Tribes and Territories)
and determines which places and
counties are included within each
urbanized area. For each urbanized area,
the Bureau provides full listings of who
is included, as well as detailed maps
and special CD-ROM files for use with
computerized mapping systems (such as
GIS). Each State’s data center receives a
copy of the list, and some maps,
automatically. The States also have the
CD–ROM files and a variety of
publications available to them for
reference from the Bureau of the Census.
In addition, local or regional planning
agencies may have urbanized area files
already. New listings for urbanized
areas based on the 2000 Census will be
available by July/August 2001, but the
more comprehensive computer files will
not be available until late 2001/early
2002.

Additional designations based on
subsequent census years will be
governed by the Bureau of the Census’
definition of an urbanized area in effect
for that year. Based on historical trends,
EPA expects that any area determined
by the Bureau of the Census to be

included within an urbanized area as of
the 1990 Census will not later be
excluded from the urbanized area as of
the 2000 Census. However, it is
important to note that even if this
situation were to occur, for example,
due to a possible change in the Bureau
of the Census’ urbanized area definition,
a small MS4 that is automatically
designated into the NPDES program for
storm water under an urbanized area
calculation for any given Census year
will remain regulated regardless of the
results of subsequent urbanized area
calculations.

ii. Rationale for Using Urbanized
Areas. EPA is using urbanized areas to
automatically designate regulated small
MS4s on a nationwide basis for several
reasons: (1) studies and data show a
high correlation between degree of
development/ urbanization and adverse
impacts on receiving waters due to
storm water (U.S. EPA, 1983; Driver et
al., 1985; Pitt, R.E. 1991. ‘‘Biological
Effects of Urban Runoff Discharges.’’
Presented at the Engineering
Foundation Conference: Urban Runoff
and Receiving Systems; An
Interdisciplinary Analysis of Impact,
Monitoring and Management, August
1991. Mt. Crested Butte, CO. American
Society of Civil Engineers, New York.
1992.; Pitt, R.E. 1995. ‘‘Biological Effects
of Urban Runoff Discharges,’’ in Storm
water Runoff and Receiving Systems:
Impact, Monitoring, and Assessment.
Lewis Publishers, New York.; Galli, J.
1990. Thermal Impacts Associated with
Urbanization and Storm water
Management Best Management
Practices. Prepared for the Sediment
and Storm water Administration of the
Maryland Department of the
Environment.; Klein, 1979), (2) the
blanket coverage within the urbanized
area encourages the watershed approach
and addresses the problem of ‘‘donut-
holes,’’ where unregulated areas are
surrounded by areas currently regulated
(storm water discharges from donut hole
areas present a problem due to their
contributing uncontrolled adverse
impacts on local waters, as well as by
frustrating the attainment of water
quality goals of neighboring regulated
communities), (3) this approach targets
present and future growth areas as a
preventative measure to help ensure
water quality protection, and (4) the
determination of urbanized areas by the
Bureau of the Census allows operators
of small MS4s to quickly determine
whether they are included in the NPDES
storm water program as a regulated
small MS4.

Urbanized areas have experienced
significant growth over the past 50
years. According to EPA calculations
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based on Census data from 1980 to
1990, the national average rate of growth
in the United States during that 10-year
period was more than 4 percent. For the
same period, the average growth within
urbanized areas was 15.7 percent and
the average for outside of urbanized
areas was just more than 1 percent. The
new development occurring in these
growing areas can provide some of the
best opportunities for implementing
cost-effective storm water management
controls.

EPA received many comments on the
proposal to designate discharges based
on location within urbanized areas. EPA
considered numerous other approaches,
several of which are discussed in the
proposal to today’s final rule. Several
commenters wanted designation to be
based on proven water quality problems
rather than inclusion in an urbanized
area. One commenter proposed an
approach based on the CWA 303(d)
listing of impaired waters and the
wasteload allocation conducted under
the TMDL process. (See section II.L. on
the section 303(d) and TMDL process).
The commenter’s proposal would
designate small MS4s on a case-by-case
basis, covering only those discharges
where receiving streams are shown to
have water quality problems,
particularly a failure to meet water
quality standards, including designated
uses. The commenter further described
a non-NPDES approach where a State
would require cost-effective measures
based on a proportionate share under a
waste load allocation, equitably
allocated among all pollutant
contributors. These waste load
allocations would be developed with
input from all stakeholders, and
remedial measures would be
implemented in a phased manner based
on the probability of results and/or
economic feasibility. The States would
then periodically reassess the receiving
streams to determine whether the
remedial measures are working, and if
not, require additional control measures
using the same procedure used to
establish the initial measures. What the
commenter describes is almost a TMDL.

EPA considered a remedial approach
based on water quality impairment and
rejected it for failure to prevent almost
certain degradation caused by urban
storm water. EPA’s main concern in
opting not to take a case-by-case
approach to designation was that this
approach would not provide controls for
storm water discharges in receiving
streams until after a site-specific
demonstration of adverse water quality
impact. The commenter’s suggestion
would do nothing to prevent pollution
in waters that may be meeting water

quality standards, including supporting
designated uses. The approach would
also rely on identifying storm water
management programs following
comprehensive watershed plans and
TMDL development. In most States,
water quality assessments have
traditionally been conducted for
principal mainstream rivers and their
major tributaries, not all surface waters.
The establishment of TMDLs
nationwide will take many years, and
many States will conduct additional
monitoring to determine water quality
conditions prior to establishing TMDLs.
In addition, a case-by-case approach
would not address the problem of
‘‘donut holes’’ within urbanized areas
and a lack of consistency among
similarly situated municipal systems
would remain commonplace. After
careful consideration of all comments,
EPA still believes that the approach in
today’s rule is the most appropriate to
protect water quality. Protection
includes prevention as well as
remediation.

d. Municipal Designation by the
Permitting Authority

Today’s final rule also allows NPDES
permitting authorities to designate MS4s
that should be included in the storm
water program as regulated small MS4s
but are not located within urbanized
areas. The final rule requires, at a
minimum, that a set of designation
criteria be applied to all small MS4s
within a jurisdiction that serves a
population of at least 10,000 and has a
population density of at least 1,000.
Appendix 7 to this preamble provides
an illustrative list of places that the
Agency anticipates meet this criteria. In
addition, any small MS4 may be the
subject of a petition to the NPDES
permitting authority for designation. See
Section II.G, NPDES Permitting
Authority’s Role for more details on the
designation and petition processes. EPA
believes that the approach of combining
nationwide and local designation to
determine municipal coverage balances
the potential for significant adverse
impacts on water quality with local
watershed protection and planning
efforts.

e. Waiving the Requirements for Small
MS4s

Today’s final rule includes some
flexibility in the nationwide coverage of
all small MS4s located in urbanized
areas by providing the NPDES
permitting authority with the discretion
to waive the otherwise applicable
requirements of the smallest MS4s that
are not causing the impairment of a
receiving water body. Qualifications for

the waiver vary depending on whether
the MS4 serves a population under
1,000 or a population between 1,000
and 10,000. Note that even if a small
MS4 has requirements waived, it can
subsequently be brought back into the
program if circumstances change. See
Section II.G, NPDES Permitting
Authority’s Role, for more details on
this process.

3. Municipal Permit Requirements

a. Overview

i. Summary of Permitting Options.
Today’s rule outlines six minimum
control measures that constitute the
framework for a storm water discharge
control program for regulated small
MS4s that, when properly implemented,
will reduce pollutants to the maximum
extent practicable (MEP). These six
minimum control measures are
specified in § 122.34(b) and are
discussed below in section ‘‘II.H.3.b,
Program Requirements-Minimum
Control Measures.’’ All operators of
regulated small MS4s are required to
obtain coverage under an NPDES
permit, unless the requirement is
waived by the permitting authority in
accordance with today’s rule.
Implementation of § 122.34(b) may be
required either through an individual
permit or, if the State or EPA makes one
available to the facility, through a
general permit. The process for issuing
and obtaining these permits is discussed
below in section ‘‘II.H.3.c, Application
Requirements.’’

As an alternative to implementing a
program that complies with the
requirements of § 122.34, today’s rule
provides operators of regulated small
MS4s with the option of applying for an
individual permit under § 122.26(d).
The permit application requirements in
§ 122.26 were originally drafted to apply
to medium and large MS4s. Although
EPA believes that the requirements of
§ 122.34 provide a regulatory option that
is appropriate for most small MS4s, the
operators of some small MS4s may
prefer more individualized
requirements. This alternative
permitting option for regulated small
MS4s that wish to develop their own
program is discussed below in section
‘‘II.H.3.c.iii. Alternative Permit Option.’’
The second alternative permitting
option for regulated small MS4s is to
become co-permittees with a medium or
large MS4 regulated under § 122.26(d),
as discussed below in section
‘‘II.H.3.c.v. Joint Permit Programs.’’

ii. Water Quality-Based Requirements.
Any NPDES permit issued under today’s
rule must, at a minimum, require the
operator to develop, implement, and
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enforce a storm water management
program designed to reduce the
discharge of pollutants from a regulated
system to the MEP, to protect water
quality, and satisfy the appropriate
water quality requirements of the Clean
Water Act (see MEP discussion in the
following section). Absent evidence to
the contrary, EPA presumes that a small
MS4 program that implements the six
minimum measures in today’s rule does
not require more stringent limitations to
meet water quality standards. Proper
implementation of the measures will
significantly improve water quality. As
discussed further below, however, small
MS4 permittees should modify their
programs if and when available
information indicates that water quality
considerations warrant greater attention
or prescriptiveness in specific
components of the municipal program.
If the program is inadequate to protect
water quality, including water quality
standards, then the permit will need to
be modified to include any more
stringent limitations necessary to
protect water quality.

Regardless of the basis for the
development of the effluent limitations
(whether designed to implement the six
minimum measures or more stringent or
prescriptive limitations to protect water
quality), EPA considers narrative
effluent limitations requiring
implementation of BMPs to be the most
appropriate form of effluent limitations
for MS4s. CWA section 402(p)(3)(b)(iii)
expresses a preference for narrative
rather than numeric effluent limits, for
example, by reference to ‘‘management
practices, control techniques and
system, design and engineering
methods, and such other provisions as
the Administrator or the State
determines appropriate for the control
of such pollutants.’’ 33 U.S.C.
1342(p)(3)(B)(iii). EPA determines that
pollutants from wet weather discharges
are most appropriately controlled
through management measures rather
than end-of-pipe numeric effluent
limitations. As explained in the Interim
Permitting Policy for Water Quality-
Based Effluent Limitations in Storm
Water Permits, issued on August 1, 1996
[61 FR 43761 (November 26, 1996), EPA
believes that the currently available
methodology for derivation of numeric
water quality-based effluent limitations
is significantly complicated when
applied to wet weather discharges from
MS4s (compared to continuous or
periodic batch discharges from most
other types of discharge). Wet weather
discharges from MS4s introduce a high
degree of variability in the inputs to the
models currently available for

derivation of water quality based
effluent limitations, including
assumptions about instream and
discharge flow rates, as well as effluent
characterization. In addition, EPA
anticipates that determining compliance
with any such numeric limitations may
be confounded by practical limitations
in sample collection.

In the first two to three rounds of
permit issuance, EPA envisions that a
BMP-based storm water management
program that implements the six
minimum measures will be the extent of
the NPDES permit requirements for the
large majority of regulated small MS4s.
Because the six measures represent a
significant level of control if properly
implemented, EPA anticipates that a
permit for a regulated small MS4
operator implementing BMPs to satisfy
the six minimum control measures will
be sufficiently stringent to protect water
quality, including water quality
standards, so that additional, more
stringent and/or more prescriptive water
quality based effluent limitations will be
unnecessary.

If a small MS4 operator implements
the six minimum control measures in
§ 122.34(b) and the discharges are
determined to cause or contribute to
non-attainment of an applicable water
quality standard, the operator needs to
expand or better tailor its BMPs within
the scope of the six minimum control
measures. EPA envisions that this
process will occur during the first two
to three permit terms. After that period,
EPA will revisit today’s regulations for
the municipal separate storm sewer
program.

If the permitting authority (rather than
the regulated small MS4 operator) needs
to impose additional or more specific
measures to protect water quality, then
that action will most likely be the result
of an assessment based on a TMDL or
equivalent analysis that determines
sources and allocations of pollutant(s) of
concern. EPA believes that the small
MS4’s additional requirements, if any,
should be guided by its equitable share
based on a variety of considerations,
such as cost effectiveness, proportionate
contribution of pollutants, and ability to
reasonably achieve wasteload
reductions. Narrative effluent
limitations in the form of BMPs may
still be the best means of achieving
those reductions.

See Section II.L, Water Quality Issues,
for further discussion of this approach
to permitting, consistent with EPA’s
interim permitting guidance. Pursuant
to CWA section 510, States
implementing their own NPDES
programs may develop more stringent or

more prescriptive requirements than
those in today’s rule.

EPA’s interpretation of CWA section
402(p)(3)(B)(iii) was recently reviewed
by the Ninth Circuit in Defenders of
Wildlife, et al v. Browner, No. 98–71080
(September 15, 1999). The Court upheld
the Agency’s action in issuing five MS4
permits that included water quality-
based effluent limitations. The Court
did, however, disagree with EPA’s
interpretation of the relationship
between CWA sections 301 and 402(p).
The Court reasoned that MS4s are not
compelled by section 301(b)(1)(C) to
meet all State water quality standards,
but rather that the Administrator or the
State may rely on section
402(p)(3)(B)(iii) to require such controls.
Accordingly, the Defenders of Wildlife
decision is consistent with the Agency’s
1996 ‘‘Interim Permitting Policy for
Water Quality-Based Effluent
Limitations in Storm Water Permits.’’

As noted, the 1996 Policy describes
how permits would implement an
iterative process using BMPs,
assessment, and refocused BMPs,
leading toward attainment of water
quality standards. The ultimate goal of
the iteration would be for water bodies
to support their designated uses. EPA
believes this iterative approach is
consistent with and implements section
301(b)(1)(C), notwithstanding the Ninth
Circuit’s interpretation. As an
alternative to basing these water quality-
based requirements on section
301(b)(1)(C), however, EPA also believes
the iterative approach toward
attainment of water quality standards
represents a reasonable interpretation of
CWA section 402(p)(3)(B)(iii). For this
reason, today’s rule specifies that the
‘‘compliance target’’ for the design and
implementation of municipal storm
water control programs is ‘‘to reduce
pollutants to the maximum extent
practicable (MEP), to protect water
quality, and to satisfy the appropriate
water quality requirements of the
CWA.’’ The first component, reductions
to the MEP, would be realized through
implementation of the six minimum
measures. The second component, to
protect water quality, reflects the overall
design objective for municipal programs
based on CWA section 402(p)(6). The
third component, to implement other
applicable water quality requirements of
the CWA, recognizes the Agency’s
specific determination under CWA
section 402(p)(3)(B)(iii) of the need to
achieve reasonable further progress
toward attainment of water quality
standards according to the iterative BMP
process, as well as the determination
that State or EPA officials who establish
TMDLs could allocate waste loads to
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MS4s, as they would to other point
sources.

EPA does not presume that water
quality will be protected if a small MS4
elects not to implement all of the six
minimum measures and instead applies
for alternative permit limits under
§ 122.26(d). Operators of such small
MS4s that apply for alternative permit
limits under § 122.26(d) must supply
additional information through
individual permit applications so that
the permit writer can determine
whether the proposed program reduces
pollutants to the MEP and whether any
other provisions are appropriate to
protect water quality and satisfy the
appropriate water quality requirements
of the Clean Water Act.

iii. Maximum Extent Practicable.
Maximum extent practicable (MEP) is
the statutory standard that establishes
the level of pollutant reductions that
operators of regulated MS4s must
achieve. The CWA requires that NPDES
permits for discharges from MS4s ‘‘shall
require controls to reduce the discharge
of pollutants to the maximum extent
practicable, including management
practices, control techniques and
system, design and engineering
methods.’’ CWA Section
402(p)(3)(B)(iii). This section also calls
for ‘‘such other provisions as the [EPA]
Administrator or the State determines
appropriate for the control of such
pollutants.’’ EPA interprets this
standard to apply to all MS4s, including
both existing regulated (large and
medium) MS4s, as well as the small
MS4s regulated under today’s rule.

For regulated small MS4s under
today’s rule, authorization to discharge
may be under either a general permit or
individual permit, but EPA anticipates
and expects that general permits will be
the most common permit mechanism.
The general permit will explain the
steps necessary to obtain permit
authorization. Compliance with the
conditions of the general permit and the
series of steps associated with
identification and implementation of
the minimum control measures will
satisfy the MEP standard.
Implementation of the MEP standard
under today’s rule will typically require
the permittee to develop and implement
appropriate BMPs to satisfy each of the
required six minimum control
measures.

In issuing the general permit, the
NPDES permitting authority will
establish requirements for each of the
minimum control measures. Permits
typically will require small MS4
permittees to identify in their NOI the
BMPs to be performed and to develop
the measurable goals by which

implementation of the BMPs can be
assessed. Upon receipt of the NOI from
a small MS4 operator, the NPDES
permitting authority will have the
opportunity to review the NOI to verify
that the identified BMPs and
measurable goals are consistent with the
requirement to reduce pollutants under
the MEP standard, to protect water
quality, and to satisfy the appropriate
water quality requirements of the Clean
Water Act. If necessary, the NPDES
permitting authority may ask the
permittee to revise their mix of BMPs,
for example, to better reflect the MEP
pollution reduction requirement. Where
the NPDES permit is not written to
implement the minimum control
measures specified under § 122.34(b),
for example in the case of an individual
permit under § 122.33(b)(2)(ii), the MEP
standard will be applied based on the
best professional judgment of the permit
writer.

Commenters argued that MEP is, as
yet, an undefined term and that EPA
needs to further clarify the MEP
standards by providing a regulatory
definition that includes recognition of
cost considerations and technical
feasibility. Commenters argued that,
without a definition, the regulatory
community is not adequately on notice
regarding the standard with which they
need to comply. EPA disagrees that
affected MS4 permittees will lack notice
of the applicable standard. The
framework for the small MS4 permits
described in this notice provides EPA’s
interpretation of the standard and how
it should be applied.

EPA has intentionally not provided a
precise definition of MEP to allow
maximum flexibility in MS4 permitting.
MS4s need the flexibility to optimize
reductions in storm water pollutants on
a location-by-location basis. EPA
envisions that this evaluative process
will consider such factors as conditions
of receiving waters, specific local
concerns, and other aspects included in
a comprehensive watershed plan. Other
factors may include MS4 size, climate,
implementation schedules, current
ability to finance the program, beneficial
uses of receiving water, hydrology,
geology, and capacity to perform
operation and maintenance.

The pollutant reductions that
represent MEP may be different for each
small MS4, given the unique local
hydrologic and geologic concerns that
may exist and the differing possible
pollutant control strategies. Therefore,
each permittee will determine
appropriate BMPs to satisfy each of the
six minimum control measures through
an evaluative process. Permit writers
may evaluate small MS4 operator’s

proposed storm water management
controls to determine whether reduction
of pollutants to the MEP can be
achieved with the identified BMPs.

EPA envisions application of the MEP
standard as an iterative process. MEP
should continually adapt to current
conditions and BMP effectiveness and
should strive to attain water quality
standards. Successive iterations of the
mix of BMPs and measurable goals will
be driven by the objective of assuring
maintenance of water quality standards.
If, after implementing the six minimum
control measures there is still water
quality impairment associated with
discharges from the MS4, after
successive permit terms the permittee
will need to expand or better tailor its
BMPs within the scope of the six
minimum control measures for each
subsequent permit. EPA envisions that
this process may take two to three
permit terms.

One commenter observed that MEP is
not static and that if the six minimum
control measures are not achieving the
necessary water quality improvements,
then an MS4 should be expected to
revise and, if necessary, expand its
program. This concept, it is argued,
must be clearly part of the definition of
MEP and thus incorporated into the
binding and operative aspects of the
rule. As is explained above, EPA
believes that it is. The iterative process
described above is intended to be
sensitive to water quality concerns. EPA
believes that today’s rule contains
provisions to implement an approach
that is consistent with this comment.

b. Program Requirements’Minimum
Control Measures

A regulated small MS4 operator must
develop and implement a storm water
management program designed to
reduce the discharge of pollutants from
their MS4 to protect water quality. The
storm water management program must
include the following six minimum
measures.

i. Public Education and Outreach on
Storm Water Impacts. Under today’s
final rule, operators of small MS4s must
implement a public education program
to distribute educational materials to the
community or conduct equivalent
outreach activities about the impacts of
storm water discharges on water bodies
and the steps to reduce storm water
pollution. The public education
program should inform individuals and
households about the problem and the
steps they can take to reduce or prevent
storm water pollution.

EPA believes that as the public gains
a greater understanding of the storm
water program, the MS4 is likely to gain
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more support for the program (including
funding initiatives). In addition,
compliance with the program will
probably be greater if the public
understands the personal
responsibilities expected of them. Well-
informed citizens can act as formal or
informal educators to further
disseminate information and gather
support for the program, thus easing the
burden on the municipalities to perform
all educational activities.

MS4s are encouraged to enter into
partnerships with their States in
fulfilling the public education
requirement. It may be more cost-
effective to utilize a State education
program instead of numerous MS4s
developing their own programs. MS4
operators are also encouraged to work
with other organizations (e.g.,
environmental, nonprofit and industry
organizations) that might be able to
assist in fulfilling this requirement.

The public education program should
be tailored, using a mix of locally
appropriate strategies, to target specific
audiences and communities
(particularly minority and
disadvantaged communities). Examples
of strategies include distributing
brochures or fact sheets, sponsoring
speaking engagements before
community groups, providing public
service announcements, implementing
educational programs targeted at school
age children, and conducting
community-based projects such as storm
drain stenciling, and watershed and
beach cleanups. Operators of MS4s may
use storm water educational information
provided by the State, Tribe, EPA, or
environmental, public interest, trade
organizations, or other MS4s. Examples
of successful public education efforts
concerning polluted runoff can be found
in many State nonpoint source pollution
control programs under CWA section
319.

The public education program should
inform individuals and households
about steps they can take to reduce
storm water pollution, such as ensuring
proper septic system maintenance,
ensuring the use and disposal of
landscape and garden chemicals
including fertilizers and pesticides,
protecting and restoring riparian
vegetation, and properly disposing of
used motor oil or household hazardous
wastes. Additionally, the program could
inform individuals and groups on how
to become involved in local stream and
beach restoration activities as well as
activities coordinated by youth service
and conservation corps and other
citizen groups. Finally, materials or
outreach programs should be directed
toward targeted groups of commercial,

industrial, and institutional entities
likely to have significant storm water
impacts. For example, MS4 operators
should provide information to
restaurants on the impact of grease
clogging storm drains and to auto
garages on the impacts of used oil
discharges.

EPA received comments from
representatives of State DOTs and U.S.
Department of Defense (DOD)
installations seeking exemption from
the public education requirement.
While today’s rule does not exempt
DOTs and military bases from the user
education requirement, the Agency
believes the flexibility inherent in the
Rule addresses many of the concerns
expressed by these commenters.

Certain DOT representatives
commented that if their agencies were
not exempt from the user education
measure’s requirements, they should at
least be allowed to count DOT employee
education as an adequate substitute.
EPA supports the use of existing
materials and programs, granted such
materials and programs meet the rule’s
requirement that the MS4 user
community (i.e., the public) is also
educated concerning the impacts of
storm water discharges on water bodies
and the steps to reduce storm water
pollution.

Finally, certain DOD representatives
requested that ‘‘public,’’ as applied to
their installations, be defined as the
resident and employee populations
within the fence line of the facility. EPA
agrees that the education effort should
be directed toward those individuals
who frequent the federally owned land
(i.e., residents and individuals who
come there to work and use the MS4
facilities).

EPA also received a number of
comments from municipalities stating
that education would be more thorough
and cost effective if accomplished by
EPA on the national level. EPA believes
that a collaborative State and local
approach, in conjunction with
significant EPA technical support, will
best meet the goal of targeting, and
reaching, specific local audiences. EPA
technical support will include a tool
box which will contain fact sheets,
guidance documents, an information
clearinghouse, and training and
outreach efforts.

Finally, EPA received comments
expressing concern that the public
education program simply encourages
the distribution of printed material. EPA
is sensitive to this concern. Upon
evaluation, the Agency made changes to
the proposal’s language for today’s rule.
The language has been changed to
reflect EPA’s belief that a successful

program is one that includes a variety of
strategies locally designed to reach
specific audiences.

ii. Public Involvement/Participation.
Public involvement is an integral part of
the small MS4 storm water program.
Accordingly, today’s final rule requires
that the municipal storm water
management program must comply with
applicable State and local public notice
requirements. Section 122.34(b)(2)
recommends a public participation
process with efforts to reach out and
engage all economic and ethnic groups.
EPA believes there are two important
reasons why the public should be
allowed and encouraged to provide
valuable input and assistance to the
MS4’s program.

First, early and frequent public
involvement can shorten
implementation schedules and broaden
public support for a program.
Opportunities for members of the public
to participate in program development
and implementation could include
serving as citizen representatives on a
local storm water management panel,
attending public hearings, working as
citizen volunteers to educate other
individuals about the program, assisting
in program coordination with other pre-
existing programs, or participating in
volunteer monitoring efforts. Moreover,
members of the public may be less
likely to raise legal challenges to a
MS4’s storm water program if they have
been involved in the decision making
process and program development and,
therefore, internalize personal
responsibility for the program
themselves.

Second, public participation is likely
to ensure a more successful storm water
program by providing valuable expertise
and a conduit to other programs and
governments. This is particularly
important if the MS4’s storm water
program is to be implemented on a
watershed basis. Interested stakeholders
may offer to volunteer in the
implementation of all aspects of the
program, thus conserving limited
municipal resources.

EPA recognizes that there are a
number of challenges associated with
public involvement. One challenge is in
engaging people in the public meeting
and program design process. Another
challenge is addressing conflicting
viewpoints. Nevertheless, EPA strongly
believes that these challenges can be
addressed by use of an aggressive and
inclusive program. Section II.K.
provides further discussion on public
involvement.

A number of municipalities sought
clarification from EPA concerning what
the public participation program must
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actually include. In response, the actual
requirements are minimal, but the
Agency’s recommendations are more
comprehensive. The public
participation program must only comply
with applicable State and local public
notice requirements. The remainder of
the preamble, as well as the Explanatory
Note accompanying the regulatory text,
provide guidance to the MS4s
concerning what elements a successful
and inclusive program should include.
EPA will provide technical support as
part of the tool box (i.e., providing
model public involvement programs,
conducting public workshops, etc.) to
assist MS4 operators meet the intent of
this measure.

Finally, the Agency encourages MS4s
to seek public participation prior to
submitting an NOI. For example, public
participation at this stage will allow the
MS4 to involve the public in developing
the BMPs and measurable goals for their
NOI.

iii. Illicit Discharge Detection and
Elimination. Discharges from small
MS4s often include wastes and
wastewater from non-storm water
‘‘illicit’’ discharges. Illicit discharge is
defined at 40 CFR 122.26(b)(2) as any
discharge to a municipal separate storm
sewer that is not composed entirely of
storm water, except discharges pursuant
to an NPDES permit and discharges
resulting from fire fighting activities. As
detailed below, other sources of non-
storm water, that would otherwise be
considered illicit discharges, do not
need to be addressed unless the operator
of the MS4 identifies one or more of
them as a significant source of
pollutants into the system. EPA’s
Nationwide Urban Runoff Program
(NURP) indicated that many storm
water outfalls still discharge during
substantial dry periods. Pollutant levels
in these dry weather flows were shown
to be high enough to significantly
degrade receiving water quality. Results
from a 1987 study conducted in
Sacramento, California, revealed that
slightly less than one-half of the water
discharged from a municipal separate
storm sewer system was not directly
attributable to precipitation runoff (U.S.
Environmental Protection Agency,
Office of Research and Development.
1993. Investigation of Inappropriate
Pollutant Entries Into Storm Drainage
Systems—A User’s Guide. Washington,
DC EPA 600/R–92/238.) A significant
portion of these dry weather flows
results from illicit and/or inappropriate
discharges and connections to the
municipal separate storm sewer system.
Illicit discharges enter the system
through either direct connections (e.g.,
wastewater piping either mistakenly or

deliberately connected to the storm
drains) or indirect connections (e.g.,
infiltration into the storm drain system
or spills collected by drain inlets).

Under the existing NPDES program
for storm water, permit applications for
large and medium MS4s are to include
a program description for effective
prohibition against non-storm water
discharges into their storm sewers (see
40 CFR 122.26 (d)(1)(v)(B) and
(d)(1)(iv)(B)). Further, EPA believes that
in implementing municipal storm water
management plans under these permits,
large and medium MS4 operators
generally found their illicit discharge
detection and elimination programs to
be cost-effective. Properly implemented
programs also significantly improved
water quality.

In today’s rule, any NPDES permit
issued to an operator of a regulated
small MS4 must, at a minimum, require
the operator to develop, implement and
enforce an illicit discharge detection
and elimination program. Inclusion of
this measure for regulated small MS4s is
consistent with the ‘‘effective
prohibition’’ requirement for large and
medium MS4s. Under today’s rule, the
NPDES permit will require the operator
of a regulated small MS4 to: (1) Develop
(if not already completed) a storm sewer
system map showing the location of all
outfalls, and names and location of all
waters of the United States that receive
discharges from those outfalls; (2) to the
extent allowable under State, Tribal, or
local law, effectively prohibit through
ordinance, or other regulatory
mechanism, illicit discharges into the
separate storm sewer system and
implement appropriate enforcement
procedures and actions as needed; (3)
develop and implement a plan to detect
and address illicit discharges, including
illegal dumping, to the system; and (4)
inform public employees, businesses,
and the general public of hazards
associated with illegal discharges and
improper disposal of waste.

The illicit discharge and elimination
program need only address the
following categories of non-storm water
discharges if the operator of the small
MS4 identifies them as significant
contributors of pollutants to its small
MS4: water line flushing, landscape
irrigation, diverted stream flows, rising
ground waters, uncontaminated ground
water infiltration (as defined at 40 CFR
35.2005(20)), uncontaminated pumped
ground water, discharges from potable
water sources, foundation drains, air
conditioning condensation, irrigation
water, springs, water from crawl space
pumps, footing drains, lawn watering,
individual residential car washing,
flows from riparian habitats and

wetlands, dechlorinated swimming pool
discharges, and street wash water
(discharges or flows from fire fighting
activities are excluded from the
definition of illicit discharge and only
need to be addressed where they are
identified as significant sources of
pollutants to waters of the United
States). If the operator of the MS4
identifies one or more of these
categories of sources to be a significant
contributor of pollutants to the system,
it could require specific controls for that
category of discharge or prohibit the
discharges completely.

Several comments were received on
the mapping requirements of the
proposal. Most comments said that more
flexibility should be given to the MS4s
to determine their mapping needs, and
that resources could be better spent in
addressing problems once the illicit
discharges are detected. EPA reviewed
the mapping requirements in the
proposed rule and agrees that some of
the information is not necessary in order
to begin an illicit discharge detection
and elimination program. Today’s rule
requires a map or set of maps that show
the locations of all outfalls and names
and locations of receiving waters.
Knowing the locations of outfalls and
receiving waters are necessary to be able
to conduct dry weather field screening
for non-storm water flows and to
respond to illicit discharge reports from
the public. EPA recommends that the
operator collect any existing
information on outfall locations (e.g.,
review city records, drainage maps,
storm drain maps), and then conduct
field surveys to verify the locations. It
will probably be necessary to ‘‘walk’’
(i.e. wade small receiving waters or use
a boat for larger receiving waters) the
streambanks and shorelines, and it may
take more than one trip to locate all
outfalls. A coding system should be
used to mark and identify each outfall.
MS4 operators have the flexibility to
determine the type (e.g. topographic,
GIS, hand or computer drafted) and size
of maps which best meet their needs.
The map scale should be such that the
outfalls can be accurately located. Once
an illicit discharge is detected at an
outfall, it may be necessary to map that
portion of the storm sewer system
leading to the outfall in order to locate
the source of the discharge.

Several comments requested
clarification of the requirement to
develop and implement a plan to detect
and eliminate illicit discharges. EPA
recommends that plans include
procedures for the following: locating
priority areas; tracing the source of an
illicit discharge; removing the source of
the discharge; and program evaluation
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and assessment. EPA recommends that
MS4 operators identify priority areas
(i.e., problems areas) for more detailed
screening of their system based on
higher likelihood of illicit connections
(e.g., areas with older sanitary sewer
lines), or by conducting ambient
sampling to locate impacted reaches.
Once priority areas are identified, EPA
recommends visually screening outfalls
during dry weather and conducting field
tests, where flow is occurring, of
selected chemical parameters as
indicators of the discharge source.
EPA’s manual for investigation of
inappropriate pollutant entries into the
storm drainage system (EPA, 1993)
suggests the following parameter list:
specific conductivity, fluoride and/or
hardness concentration, ammonia and/
or potassium concentration, surfactant
and/or fluorescence concentration,
chlorine concentration, pH and other
chemicals indicative of industrial
sources. The manual explains why each
parameter is a good indicator and how
the information can be used to
determine the type of source flow. The
Agency is not recommending that
fluoride and chlorine, generally used to
locate potable water discharges, be
addressed under this program, therefore
a short list of parameters may include
conductivity, ammonia, surfactant and
pH. Some MS4s have found it useful to
measure for fecal coliform or E. coli in
their testing program. Observations of
physical characteristics of the discharge
are also helpful such as flow rate,
temperature, odor, color, turbidity,
floatable matter, deposits and stains,
and vegetation.

The implementation plan should also
include procedures for tracing the
source of an illicit discharge. Once an
illicit discharge is detected and field
tests provide source characteristics, the
next step is to determine the actual
location of the source. Techniques for
tracing the discharge to its place of
origin may include: following the flow
up the storm drainage system via
observations and/or chemical testing in
manholes or in open channels;
televising storm sewers; using infrared
and thermal photography; conducting
smoke or dye tests.

The implementation plan should also
include procedures for removing the
source of the illicit discharge. The first
step may be to notify the property
owner and specify a length of time for
eliminating the discharge. Additional
notifications and escalating legal actions
should also be described in this part of
the plan.

Finally, the implementation plan
should include procedures for program
evaluation and assessment. Procedures

could include documentation of actions
taken to locate and eliminate illicit
discharges such as: number of outfalls
screened, complaints received and
corrected, feet of storm sewers televised,
numbers of discharges and quantities of
flow eliminated, number of dye or
smoke tests conducted. Appropriate
records of such actions should be kept
and should be submitted as part of the
annual reports for the first permit term,
as specified by the permitting authority
(reports only need to be submitted in
years 2 and 4 in later permits). For more
on reporting requirements, see
§ 122.34(g).

EPA received comments regarding an
MS4’s legal authority beyond its
jurisdictional boundaries to inspect or
take enforcement against illicit
discharges. EPA recognizes that illicit
flows may originate in one jurisdiction
and cross into one or more jurisdictions
before being discharged at an outfall. In
such instances, EPA expects the MS4
that detects the illicit flow to trace it to
the point where it leaves their
jurisdiction and notify the adjoining
MS4 of the flow, and any other physical
or chemical information. The adjoining
MS4 should then trace it to the source
or to the location where it enters their
jurisdiction. The process of notifying
the adjoining MS4 should continue
until the source is located and
eliminated. In addition, because any
non-storm water discharge to waters of
the U.S. through an MS4 is subject to
the prohibition against unpermitted
discharges pursuant to CWA section 301
(a), remedies are available under the
federal enforcement provisions of CWA
sections 309 and 505.

EPA requested and received
comments regarding the prohibition and
enforcement provision for this
minimum measure. Commenters
specifically questioned the proposal that
the operator only has to implement the
appropriate prohibition and
enforcement procedures ‘‘to the extent
allowable under State or Tribal law.’’
They raised concerns that by qualifying
prohibition and enforcement procedures
in this manner, the operator could
altogether ignore this minimum measure
where affirmative legal authority did not
exist. Comments suggested that EPA
require States to grant authority to those
municipalities where it did not exist.
Other comments, however, stated that
municipalities cannot exercise legal
authority not granted to them under
State law, which varies considerably
from one State to another. EPA has no
intention of directing State legislatures
on how to allocate authority and
responsibility under State law. As noted
above, there is at least one remedy (the

federal CWA) to control non-storm
water discharges through MS4s. If State
law prevents political subdivisions from
controlling discharges through storm
sewers, EPA anticipates common sense
will prevail to provide those MS4
operators with the ability to meet the
requirements applicable for their
discharges.

One comment reinforced the
importance of public information and
education to the success of this
measure. EPA agrees and suggests that
MS4 operators consider a variety of
ways to inform and educate the public
which could include storm drain
stenciling; a program to promote,
publicize, and facilitate public reporting
of illicit connections or discharges; and
distribution of visual and/or printed
outreach materials. Recycling and other
public outreach programs could be
developed to address potential sources
of illicit discharges, including used
motor oil, antifreeze, pesticides,
herbicides, and fertilizers.

EPA received comments that State
DOT’s lack authority to implement this
measure. EPA believes that most DOTs
can implement most parts of this
measure. If a DOT does not have the
necessary legal authority to implement
any part of this measure, EPA
encourages them to coordinate their
storm water management efforts with
the surrounding MS4s and other State
agencies. Many DOTs that are regulated
under Phase I of this program are co-
permittees with the local regulated MS4.
Under today’s rule, DOTs can use any
of the options of § 122.35 to share their
storm water management
responsibilities.

EPA received comments requesting
clarification of various terms such as
‘‘outfall’’ and ‘‘illicit discharge.’’ One
comment asked EPA to reinforce the
point that a ‘‘ditch’’ could be considered
an outfall. The term ‘‘outfall’’ is defined
at 40 CFR 122.26(b)(9) as ‘‘a point
source at the point where a municipal
separate storm sewer discharges to
waters of the United States * * *’’. The
term municipal separate storm sewer is
defined at 40 CFR § 122.26(b)(8) as ‘‘a
conveyance or system of conveyances
(including roads with drainage systems,
municipal streets, catch basins, curbs,
gutters, ditches, man-made channels, or
storm drains) * * *’’. Following the
logic of these definitions, a ‘‘ditch’’ may
be part of the municipal separate storm
sewer, and at the point where the ditch
discharges to waters of the United
States, it would be an outfall. As with
any determination about jurisdictional
provisions of the CWA, however, final
decisions require case specific
evaluations of fact.
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One commenter specifically requested
clarification on the relationship between
the term ‘‘illicit discharge’’ and non-
storm water discharges from fire
fighting. The comment suggested that it
would be impractical to attempt to
determine whether the flow from a
specific fire (i.e., during a fire) is a
significant source of pollution. EPA
intends that MS4s will address all
allowable non-storm water flows
categorically rather than individually. If
an MS4 is concerned that flows from
fire fighting are, as a category,
contributing substantial amounts of
pollutants to their system, they could
develop a program to address those
flows prospectively. The program may
include an analysis of the flow from
several sources, steps to minimize the
pollutant contribution, and a plan to
work with the sources of the discharge
to minimize any adverse impact on
water quality. During the development
of such a program, the MS4 may
determine that only certain types of
flows within a particular category are a
concern, for example, fire fighting flows
at industrial sites where large quantities
of chemicals are present. In this
example, a review of existing
procedures with the fire department
and/or hazardous materials team may
reveal weaknesses or strengths
previously unknown to the MS4
operator.

EPA received comments requesting
modifications to the rule to include on-
site sewage disposal systems (i.e., septic
systems) in the scope of the illicit
discharge program. On-site sewage
disposal systems that flow into storm
drainage systems are within the
definition of illicit discharge as defined
by the regulations. Where they are
found to be the source of an illicit
discharge, they need to be eliminated
similar to any other illicit discharge
source. Today’s rule was not modified
to include discharges from on-site
sewage disposal systems specifically
because those sources are already
within the scope of the existing
definition of illicit discharge.

iv. Construction Site Storm Water
Runoff Control. Over a short period of
time, storm water runoff from
construction site activity can contribute
more pollutants, including sediment, to
a receiving stream than had been
deposited over several decades (see
section I.B.3). Storm water runoff from
construction sites can include
pollutants other than sediment, such as
phosphorus and nitrogen, pesticides,
petroleum derivatives, construction
chemicals, and solid wastes that may
become mobilized when land surfaces
are disturbed. Generally, properly

implemented and enforced construction
site ordinances effectively reduce these
pollutants. In many areas, however, the
effectiveness of ordinances in reducing
pollutants is limited due to inadequate
enforcement or incomplete compliance
with such local ordinances by
construction site operators (Paterson,
R.G. 1994. ‘‘Construction Practices: The
Good, the Bad, and the Ugly.’’
Watershed Protection Techniques 1(2)).

Today’s rule requires operators of
regulated small MS4s to develop,
implement, and enforce a pollutant
control program to reduce pollutants in
any storm water runoff from
construction activities that result in
land disturbance of 1 or more acres (see
§ 122.34(b)(4)). Construction activity on
sites disturbing less than one acre must
be included in the program if the
construction activity is part of a larger
common plan of development or sale
that would disturb one acre or more.

The construction runoff control
program of the regulated small MS4
must include an ordinance or other
regulatory mechanism to require erosion
and sediment controls to the extent
practicable and allowable under State,
Tribal or local law. The program also
must include sanctions to ensure
compliance (for example, non-monetary
penalties, fines, bonding requirements,
and/or permit denials for non-
compliance). The program must also
include, at a minimum: requirements for
construction site operators to implement
appropriate erosion and sediment
control BMPS, such as silt fences,
temporary detention ponds and
diversions; procedures for site plan
review by the small MS4 which
incorporate consideration of potential
water quality impacts; requirements to
control other waste such as discarded
building materials, concrete truck
washout, chemicals, litter, and sanitary
waste at the construction site that may
adversely impact water quality;
procedures for receipt and consideration
of information submitted by the public
to the MS4; and procedures for site
inspection and enforcement of control
measures by the small MS4.

Today’s rule provides flexibility for
regulated small MS4s by allowing them
to exclude from their construction
pollutant control program runoff from
those construction sites for which the
NPDES permitting authority has waived
NPDES storm water small construction
permit requirements. For example, if the
NPDES permitting authority waives
permit coverage for storm water
discharges from construction sites less
than 5 acres in areas where the rainfall
erosivity factor is less than 5, then the
regulated small MS4 does not have to

include these sites in its storm water
management program. Even if
requirements for a discharge from a
given construction site are waived by
the NPDES permitting authority,
however, the regulated small MS4 may
still chose to control those discharges
under the MS4’s construction pollutant
control program, particularly where
such discharges may cause siltation
problems in storm sewers. See Section
II.I.1.b for more information on
construction waivers by the permitting
authority.

Some commenters suggested that the
proposed construction minimum
measure requirements went beyond the
permit application requirements
concerning construction for medium
and large MS4s. In response, EPA has
made changes to the proposed measure
so that it more closely resembles the
MS4 permit application requirements in
existing regulations. For example, as
described below, the Agency revised the
proposed requirements for ‘‘pre-
construction review of site management
plans’’ to require ‘‘procedures for site
plan review.’’

One commenter expressed concerns
that addressing runoff from construction
sites within urbanized areas (through
the small MS4 program) differently from
construction sites outside urbanized
areas (which will not be covered by the
small MS4 program) will encourage
urban sprawl. Today’s rule, together
with the existing requirements, requires
all construction greater than or equal to
1 acre, unless waived, to be covered by
an NPDES permit whether it is located
inside or outside of an urbanized area
(see § 122.26(b)(15)). Today’s rule does
not require small MS4s to control runoff
from construction sites more stringently
or prescriptively than is required for
construction site runoff outside
urbanized areas. Therefore, today’s rule
imposes no substantively different
onsite controls on runoff of storm water
from construction sites in urbanized
areas than from construction sites
outside of urbanized areas.

One commenter recommended that
the small MS4 construction site storm
water runoff control program address all
storm water runoff from construction
sites, not just the runoff into the MS4.
The commenter also believed that MS4s
should provide clear, objective
standards for all construction sites. EPA
agrees. Because today’s rule only
regulates discharges from the MS4, the
construction pollutant control measure
only requires small MS4 operators to
control runoff into its system. As a
practical matter, however, EPA
anticipates that MS4 operators will find
that regulation of all construction site
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runoff, whether they runoff into the
MS4 or not, will prove to be the most
simple and efficient program. The
Agency may provide more specific
criteria for construction site BMPs in the
forthcoming rule being developed under
CWA section 402(m). See section II.D.1
of today’s rule.

One commenter stated that there is no
need for penalties at the local level by
the small MS4 because the CWA already
imposes sufficient penalties to ensure
compliance. EPA disagrees and believes
that enforcement and compliance at the
local level is both necessary and
preferable. Examples of sanctions, some
not available under the CWA, include
non-monetary penalties, monetary fines,
bonding requirements, and denial of
future or other local permits.

One commenter recommended that
EPA should not include the requirement
to control pollutants other than
sediment from construction sites in this
measure. EPA disagrees with this
comment. The requirement is to control
waste that ‘‘may cause adverse impacts
on water quality.’’ Such wastes may
include discarded building materials,
concrete truck washout, chemicals,
pesticides, herbicides, litter, and
sanitary waste. These wastes, when
exposed to and mobilized by storm
water, can contribute to water quality
impairment.

The proposed rule required
‘‘procedures for pre-construction review
of site management plans.’’ EPA
requested comment on expanding this
provision to require both review and
approval of construction site storm
water plans. Many commenters
expressed the concern that review and
approval of site plans is not only costly
and time intensive, but may
unnecessarily delay construction
projects and unduly burden staff who
administer the local program. In
addition, some commenters expressed
confusion whether EPA proposed pre-
construction review for all site
management plans or only higher
priority sites. To address these
comments, and be consistent with the
permit application requirements for
larger MS4s, EPA changed ‘‘procedures
for pre-construction review of site
management plans’’ to ‘‘procedures for
site plan review.’’ Today’s rule requires
the small MS4 to develop procedures for
site plan review so as to incorporate
consideration of adverse potential water
quality impacts. Procedures should
include review of site erosion and
sediment control plans, preferably
before construction activity begins on a
site. The objective is for the small MS4
operator and the construction site
operator to address storm water runoff

from construction activity early in the
project design process so that potential
consequences to the aquatic
environment can be assessed and
adverse water quality impacts can be
minimized or eliminated.

One commenter requested that EPA
delete the requirement for ‘‘procedures
for receipt and consideration of
information submitted by the public’’
because it went beyond existing storm
water requirements. Another commenter
stated that establishing a separate
process to respond to public inquiries
on a project is a burden to small
communities, especially if the project
has gone through an environmental
review. One commenter requested
clarification of this provision. EPA has
retained this requirement in today’s
final rule to require some formality in
the process for addressing public
inquiries regarding storm water runoff
from construction activities. EPA does
not intend that small MS4s develop a
separate, burdensome process to
respond to every public inquiry. A small
MS4 could, for example, simply log
public complaints on existing storm
water runoff problems from
construction sites and pass that
information on to local inspectors. The
inspectors could then investigate
complaints based on the severity of the
violation and/or priority area.

One commenter believed that the
proposed requirement of ‘‘regular
inspections during construction’’ would
require every construction project to be
inspected more than once by the small
MS4 during the term of a construction
project. EPA has deleted the reference to
‘‘regular inspections.’’ Instead, the small
MS4 will be required to ‘‘develop
procedures for site inspection and
enforcement of control measures.’’
Procedures could include steps to
identify priority sites for inspection and
enforcement based on the nature and
extent of the construction activity,
topography, and the characteristics of
soils and receiving water quality.

In order to avoid duplication of small
MS4 construction requirements with
NPDES construction permit
requirements, today’s rule adds
§ 122.44(s) to recognize that the NPDES
permitting authority can incorporate
qualifying State, Tribal, or local erosion
and sediment control requirements in
NPDES permits for construction site
discharges. For example, a construction
site operator who complies with MS4
construction pollutant control programs
that are referenced in the NPDES
construction permit would satisfy the
requirements of the NPDES permit. See
section II.I.1.d for more information on
incorporating qualifying programs by

reference into NPDES construction
permits. This provision has no impact
on, or direct relation to, the small MS4
operator’s responsibilities under the
construction site storm water runoff
control minimum measure. Conversely,
under § 122.35(b), the permitting
authority may recognize in the MS4’s
permit that another governmental entity,
or the permitting authority itself, is
responsible for implementing one or
more of the minimum measures
(including construction site storm water
runoff control), and not include this
measure in the small MS4’s permit. In
this case, the other governmental
entity’s program must satisfy all of the
requirements of the omitted measure.

v. Post-Construction Storm Water
Management in New Development and
Redevelopment. The NURP study and
more recent investigations indicate that
prior planning and designing for the
minimization of pollutants in storm
water discharges is the most cost-
effective approach to storm water
quality management. Reducing
pollutant concentrations in storm water
after the discharge enters a storm sewer
system is often more expensive and less
efficient than preventing or reducing
pollutants at the source. Increased
human activity associated with
development often results in increased
pollutant loading from storm water
discharges. If potential adverse water
quality impacts are considered from the
beginning stages of a project, new
development and redevelopment
provides more opportunities for water
quality protection. For example,
minimization of impervious areas,
maintenance or restoration of natural
infiltration, wetland protection, use of
vegetated drainage ways, and use of
riparian buffers have been shown to
reduce pollutant loadings in storm
water runoff from developed areas. EPA
encourages operators of regulated small
MS4s to identify specific problem areas
within their jurisdictions and initiate
innovative solutions and designs to
focus attention on those areas through
local planning.

In today’s rule at § 122.34(b)(5),
NPDES permits issued to an operator of
a regulated small MS4 will require the
operator to develop, implement, and
enforce a program to address storm
water runoff from new development and
redevelopment projects that result in
land disturbance of greater than or equal
to one acre, including projects less than
one acre that are part of a larger
common plan of development or sale,
that discharge into the MS4.
Specifically, the NPDES permit will
require the operator of a regulated small
MS4 to: (1) Develop and implement
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strategies which include a combination
of structural and/or non-structural best
management practices (BMPs)
appropriate for the community; (2) use
an ordinance, or other regulatory
mechanism to address post-construction
runoff from new development and
redevelopment projects to the extent
allowable under State, Tribal or local
law; (3) ensure adequate long-term
operation and maintenance of BMPs;
and (4) ensure that controls are in place
that would minimize water quality
impacts. EPA intends the term
‘‘redevelopment’’ to refer to alterations
of a property that change the ‘‘footprint’’
of a site or building in such a way that
results in the disturbance of equal to or
greater than 1 acre of land. The term is
not intended to include such activities
as exterior remodeling, which would
not be expected to cause adverse storm
water quality impacts and offer no new
opportunity for storm water controls.

EPA received comments requesting
guidance and clarification of the rule
requirements. The scope of the
comments ranged from general requests
for more details on how MS4 operators
should accomplish the four
requirements listed above, to specific
requests for information regarding
transfer of ownership for structural
controls, as well as ongoing
responsibility for operation and
maintenance. By the term
‘‘combination’’ of BMPs, EPA intends a
combination of structural and/or non-
structural BMPs. For this requirement,
the term ‘‘combination’’ is meant to
emphasize that multiple BMPs should
be considered and adopted for use in
the community. A single BMP generally
cannot significantly reduce pollutant
loads because pollutants come from
many sources within a community. The
BMPs chosen should: (1) Be appropriate
for the local community; (2) minimize
water quality impacts; and (3) attempt to
maintain pre-development runoff
conditions. In choosing appropriate
BMPs, EPA encourages small MS4
operators to participate in locally-based
watershed planning efforts which
attempt to involve a diverse group of
stakeholders. Each new development
and redevelopment project should have
a BMP component. If an approach is
chosen that primarily focuses on
regional or non-structural BMPs,
however, then the BMPs may be located
away from the actual development site
(e.g., a regional water quality pond).

Non-structural BMPs are preventative
actions that involve management and
source controls such as: (1) Policies and
ordinances that provide requirements
and standards to direct growth to
identified areas, protect sensitive areas

such as wetlands and riparian areas,
maintain and/or increase open space
(including a dedicated funding source
for open space acquisition), provide
buffers along sensitive water bodies,
minimize impervious surfaces, and
minimize disturbance of soils and
vegetation; (2) policies or ordinances
that encourage infill development in
higher density urban areas, and areas
with existing storm sewer infrastructure;
(3) education programs for developers
and the public about project designs
that minimize water quality impacts;
and (4) other measures such as
minimization of the percentage of
impervious area after development, use
of measures to minimize directly
connected impervious areas, and source
control measures often thought of as
good housekeeping, preventive
maintenance and spill prevention.
Detailed examples of non-structural
BMPs follow.

Preserving open space may help to
protect water quality as well as provide
other benefits such as recharging
groundwater supplies, detaining storm
water, supporting wildlife and
providing recreational opportunities.
Although securing funding for open
space acquisition may be difficult,
various funding mechanisms have been
used. New Jersey uses a portion of their
State sales tax (voter approved for a ten
year period) as a stable source of
funding to finance the preservation of
historic sites, open space and farmland.
Colorado uses part of the proceeds from
the State lottery to acquire and manage
open space. Some local municipalities
use a percentage of the local sales tax
revenue to pay for open space
acquisition (e.g., Jefferson County, CO
has had an open space program in place
since 1977 funded by a 0.50 percent
sales tax). Open space can be acquired
in the form of: fee simple purchase;
easements; development rights;
purchase and sellback or leaseback
arrangements; purchase options; private
land trusts; impact fees; and land
dedication requirements. Generally, fee
simple purchases provide the highest
level of development control and
certainty of preservation, whereas the
other forms of acquisition may provide
less control, though they would also
generally be less costly.

Cluster development, while allowing
housing densities comparable to
conventional zoning practice,
concentrates housing units in a portion
of the total site area which provides for
greater open space, recreation, stream
protection and storm water control. This
type of development, by reducing lot
sizes, can protect sensitive areas and
result in less impervious surface, as well

as reduce the cost for roads and other
infrastructure.

Minimizing directly connected
impervious areas (DCIAs) is a drainage
strategy that seeks to reduce paved areas
and directs storm water runoff to
landscaped areas or to structural
controls such as grass swales or buffer
strips. This strategy can slow the rate of
runoff, reduce runoff volumes, attenuate
peak flows, and encourage filtering and
infiltration of storm water. It can be
made an integral part of drainage
planning for any development (Urban
Drainage and Flood Control District,
Denver, CO. 1992. Urban Storm
Drainage Criteria Manual, Volume 3—
Best Management Practices). The Urban
Drainage and Flood Control District
manual describes three levels for
minimizing DCIAs. At Level 1 all
impervious surfaces are made to drain
over grass-covered areas before reaching
a storm water conveyance system. Level
2 adds to Level 1 and replaces street
curb and gutter systems with low-
velocity grass-lined swales and pervious
street shoulders. In addition to Levels 1
and 2, Level 3 over-sizes swales and
configures driveway and street crossing
culverts to use grass-lined swales as
elongated detention basins.

Structural BMPs include: (1) Storage
practices such as wet ponds and
extended-detention outlet structures; (2)
filtration practices such as grassed
swales, sand filters and filter strips; and
(3) infiltration practices such as
infiltration basins and infiltration
trenches.

EPA recommends that small MS4
operators ensure the appropriate
implementation of the structural BMPs
by considering some or all of the
following: (1) Pre-construction review of
BMP designs; (2) inspections during
construction to verify BMPs are built as
designed; (3) post-construction
inspection and maintenance of BMPs;
and (4) sanctions to ensure compliance
with design, construction or operation
and maintenance (O&M) requirements
of the program.

EPA cautions that certain infiltration
systems such as dry wells, bored wells
or tile drainage fields may be subject to
Underground Injection Control (UIC)
program requirements (see 40 CFR Part
144.12.). To find out more about these
requirements, contact your state UIC
Program, or call EPA’s Safe Drinking
Water Hotline at 1–800–426–4791.

In order to meet the third post-
construction requirement (ensuring
adequate long-term O&M of BMPs), EPA
recommends that small MS4 operators
evaluate various O&M management
agreement options. The most common
options are agreements between the
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MS4 operator and another party such as
post-development landowners (e.g.,
homeowners’ associations, office park
owners, other government departments
or entities), or regional authorities (e.g.,
flood control districts, councils of
government). These agreements
typically require the post-construction
property owner to be responsible for the
O&M and may include conditions
which: allow the MS4 operator to be
reimbursed for O&M performed by the
MS4 operator that is the responsibility
of the property owner but is not
performed; allow the MS4 operator to
enter the property for inspection
purposes; and in some cases specify that
the property owner submit periodic
reports.

In providing the guidance above, EPA
intends the requirements in today’s rule
to be consistent with the permit
application requirements for large MS4s
for post-construction controls for new
development and redevelopment. MS4
operators have significant flexibility
both to develop this measure as
appropriate to address local concerns,
and to apply new control technologies
as they become available. Storm water
pollution control technologies are
constantly being improved. EPA
recommends that MS4s be responsive to
these changes, developments or
improvements in control technologies.
EPA will provide more detailed
guidance addressing the responsibility
for long-term O&M of storm water
controls in guidance materials. The
guidance will also provide information
on appropriate planning considerations,
structural controls and non-structural
controls. EPA also intends to develop a
broad menu of BMPs as guidance to
ensure flexibility to accommodate local
conditions.

EPA received comments suggesting
that requirements for new development
be treated separately from
redevelopment in the rule. The
comment stressed that new
development on raw land presents
fewer obstacles and more opportunities
to incorporate elements for preventing
water quality impacts, whereas
redevelopment projects are constrained
by space limitations and existing
infrastructure. Another comment
suggested allowing waivers from the
redevelopment requirements if the
redevelopment does not result in
additional adverse water quality
impacts, and where BMPs are not
technologically or economically
feasible. EPA recognizes that
redevelopment projects may have more
site constraints which narrow the range
of appropriate BMPs. Today’s rule
provides small MS4 operators with the

flexibility to develop requirements that
may be different for redevelopment
projects, and may also include
allowances for alternate or off-site BMPs
at certain redevelopment projects. Non-
structural BMPs may be the most
appropriate approach for smaller
redevelopment projects.

EPA received comments requesting
clarification on what is meant by ‘‘pre-
development’’ conditions within the
context of redevelopment. Pre-
development refers to runoff conditions
that exist onsite immediately before the
planned development activities occur.
Pre-development is not intended to be
interpreted as that period before any
human-induced land disturbance
activity has occurred.

EPA received comments on the
guidance language in the proposed rule
and preamble which suggest that
implementation of this measure should
‘‘attempt to maintain pre-development
runoff conditions’’ and that ‘‘post-
development conditions should not be
different than pre-development
conditions in a way that adversely
affects water quality.’’ Many comments
expressed concern that maintaining pre-
development runoff conditions is
impossible and cost-prohibitive, and
objected to any reference to ‘‘flow’’ or
increase in volume of runoff. Other
comments support the inclusion of this
language in the final rule. Similar
references in today’s rule relating to pre-
development runoff conditions are
intended as recommendations to
attempt to maintain pre-development
runoff conditions. With these
recommendations, EPA intends to
prevent water quality impacts resulting
from increased discharges of pollutants,
which may result from increased
volume of runoff. In many cases,
consideration of the increased flow rate,
velocity and energy of storm water
discharges following development
unavoidably must be taken into
consideration in order to reduce the
discharge of pollutants, to meet water
quality standards and to prevent
degradation of receiving streams. EPA
recommends that municipalities
consider these factors when developing
their post-construction storm water
management program.

Some comments said that the quoted
phrases in the paragraph above are
directives that imply federal land use
control, which they argue is beyond the
authority of the CWA. EPA recognizes
that land use planning is within the
authority of local governments.

EPA disagrees, however, with the
implication that today’s rule dictates
any such land use decisions. The
requirement for small MS4 operators to

develop a program to address discharges
resulting from new development and
redevelopment is essentially a pollution
prevention measure. The Rule provides
the MS4 operator with flexibility to
determine the appropriate BMPs to
address local water quality concerns.
EPA recognizes that these program goals
may not be applied to every site, and
expects that MS4s will develop an
appropriate combination of BMPs to be
applied on a site-by-site, regional or
watershed basis.

vi. Pollution Prevention/Good
Housekeeping for Municipal
Operations. Under today’s final rule,
operators of MS4s must develop and
implement an operation and
maintenance program (‘‘program’’) that
includes a training component and has
the ultimate goal of preventing or
reducing storm water from municipal
operations (in addition to those that
constitute storm water discharges
associated with industrial activity). This
measure’s emphasis on proper O&M of
MS4s and employee training, as
opposed to requiring the MS4 to
undertake major new activities, is meant
to ensure that municipal activities are
performed in the most efficient way to
minimize contamination of storm water
discharges.

The program must include
government employee training that
addresses prevention measures
pertaining to municipal operations such
as: parks, golf courses and open space
maintenance; fleet maintenance; new
construction or land disturbance;
building oversight; planning; and storm
water system maintenance. The program
can use existing storm water pollution
prevention training materials provided
by the State, Tribe, EPA, or
environmental, public interest, or trade
organizations.

EPA also encourages operators of
MS4s to consider the following in
developing a program: (1) Implement
maintenance activities, maintenance
schedules, and long-term inspection
procedures for structural and non-
structural storm water controls to
reduce floatables and other pollutants
discharged from the separate storm
sewers; (2) implement controls for
reducing or eliminating the discharge of
pollutants from streets, roads, highways,
municipal parking lots, maintenance
and storage yards, waste transfer
stations, fleet or maintenance shops
with outdoor storage areas, and salt/
sand storage locations and snow
disposal areas operated by the MS4; (3)
adopt procedures for the proper
disposal of waste removed from the
separate storm sewer systems and areas
listed above in (2), including dredge
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spoil, accumulated sediments,
floatables, and other debris; and (4)
adopt procedures to ensure that new
flood management projects are assessed
for impacts on water quality and
existing projects are assessed for
incorporation of additional water
quality protection devices or practices.
Ultimately, the effective performance of
the program measure depends on the
proper maintenance of the BMPs, both
structural and non-structural. Without
proper maintenance, BMP performance
declines significantly over time.
Additionally, BMP neglect may produce
health and safety threats, such as
structural failure leading to flooding,
undesirable animal and insect breeding,
and odors. Maintenance of structural
BMPs could include: replacing upper
levels of gravel; dredging of detention
ponds; and repairing of retention basin
outlet structure integrity. Maintenance
of non-structural BMPs could include
updating educational materials
periodically.

EPA emphasizes that programs should
identify and incorporate existing storm
water practices and training, as well as
non-storm water practices or programs
that have storm water pollution
prevention benefits, as a means to avoid
duplication of efforts and reduce overall
costs. EPA recommends that MS4s
incorporate these new obligations into
their existing programs to the greatest
extent feasible and urges States to
evaluate MS4 programs with
programmatic efficiency in mind. EPA
designed this minimum control measure
as a modified version of the permit
application requirements for medium
and large MS4s described at 40 CFR
122.26(d)(2)(iv), in order to provide
more flexibility for these smaller MS4s.
Today’s requirements provide for a
consistent approach to control
pollutants from O&M among medium,
large, and regulated small MS4s.

By properly implementing a program,
operators of MS4s serve as a model for
the rest of the regulated community.
Furthermore, the establishment of a
long-term program could result in cost
savings by minimizing possible damage
to the system from floatables and other
debris and, consequently, reducing the
need for repairs.

EPA received comments requesting
clarification of what this measure
requires. Certain municipalities
expressed concern that the measure has
the potential to impose significant costs
associated with EPA’s requirement that
operators of MS4s consider
implementing controls for reducing or
eliminating the discharge of pollutants
from streets, roads, highways, municipal
parking lots, and salt/sand storage

locations and snow disposal areas
operated by the municipality. EPA
disagrees that a requirement to consider
such controls will impose considerable
costs.

One commenter objected to the
preamble language from the proposal
suggesting that EPA does not expect the
MS4 to undertake new activity. While it
remains the Agency’s expectation that
major new activity will not be required,
the MEP process should drive MS4s to
incorporate the measure’s obligations
into their existing programs to achieve
the pollutant reductions to the
maximum extent practicable.

Certain commenters requested a
definition for ‘‘municipal operations.’’
EPA has revised the language to more
clearly define municipal operations.
Questions may remain concerning
whether discharges from specific
municipal activities constitute
discharges associated with industrial
activities (requiring NPDES permit
authorization according to the
requirements for industrial storm water
that apply in that State) or from
municipal operations (subject only to
the controls developed in the MS4
control program). Even though there
may be different substantive
requirements that apply depending on
the source of the discharge, EPA has
modified the deadlines for permit
coverage so that all the regulated
municipally owned and operated
sources become subject to permit
requirements on the same date. The
deadline is the same for permit coverage
for this minimum measure as for permit
coverage for municipally owned/
operated industrial sources.

c. Application Requirements

An NPDES permit that authorizes the
discharge from a regulated small MS4
may take the form of either an
individual permit issued to one or more
facilities as co-permittees or a general
permit that applies to a group of MS4s.
For reasons of administrative efficiency
and to reduce the paperwork burden on
permittees, EPA expects that most
discharges from regulated small MS4s
will be authorized under general
permits. These NPDES general permits
will provide specific instructions on
how to obtain coverage, including
application requirements. Typically,
such application requirements will be
satisfied by the submission of a Notice
of Intent (NOI) to be covered by the
general permit. In this section, EPA
explains the small MS4 operator’s
application requirements for obtaining
coverage under a NPDES permit for
storm water.

i. Best Management Practices and
Measurable Goals, Section 122.34(d) of
today’s rule requires the operator of a
regulated small MS4 that wishes to
implement a program under § 122.34 to
identify and submit to the NPDES
permitting authority a list of the best
management practices (‘‘BMPs’’) that
will be implemented for each minimum
control measure in their storm water
management program. They also must
submit measurable goals for the
development and implementation of
each BMP. The BMPs and the
measurable goals must be included
either in an NOI to be covered under a
general permit or in an individual
permit application.

The operator’s submission must
identify, as appropriate, the months and
years in which the operator will
undertake actions required to
implement each of the minimum control
measures, including interim milestones
and the frequency of periodic actions.
The Agency revised references to
‘‘starting and completing’’ actions from
the proposed rule because many actions
will be repetitive or ongoing. The
submission also must identify the
person or persons responsible for
implementing or coordinating the small
MS4 storm water program. See
§ 122.34(d). The submitted BMPs and
measurable goals become enforceable
according to the terms of the permit.
The first permit can allow the permittee
up to five years to fully implement the
storm water management program.

Several commenters opposed making
the measurable goals enforceable permit
conditions. Some suggested that a
permittee should be able to change its
goals so that BMPs that are not
functioning as intended can be replaced.
EPA agrees that a permittee should be
free to switch its BMPs and
corresponding goals to others that
accomplish the minimum measure or
measures. The permittee is required to
implement BMPs that address the
minimum measures in § 122.34(b). If the
permittee determines that its original
combination of BMPs are not adequate
to achieve the objectives of the
municipal program, the MS4 should
revise its program to implement BMPs
that are adequate and submit to the
permitting authority a revised list of
BMPs and measurable goals. EPA
suggests that permits describe the
process for revising BMPs and
measurable goals, such as whether the
permittee should follow the same
procedures as were required for the
submission of the original NOI and
whether the permitting authority’s
approval is necessary prior to the
permittee implementing the revised

VerDate 29-OCT-99 18:37 Dec 07, 1999 Jkt 190000 PO 00000 Frm 00042 Fmt 4701 Sfmt 4700 E:\FR\FM\08DER2.XXX pfrm07 PsN: 08DER2

0011072



68763Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations

BMPs. The permittee should indicate on
its periodic report whether any BMPs
and measurable goals have been revised
since the last periodic report.

Some commenters expressed concern
that making the measurable goals
enforceable would encourage the
development of easily attained goals
and, conversely, discourage the setting
of ambitious goals. Others noted that it
is often difficult to determine the
pollutant reduction that can be achieved
by BMPs until several years after
implementation. Much of the opposition
to the enforceability of measurable goals
appears to have been based on a
mistaken understanding that measurable
goals must consist of pollutant
reduction targets to be achieved by the
corresponding BMPs.

Today’s rule requires the operator to
submit either measurable goals that
serve as BMP design objectives or goals
that quantify the progress of
implementation of the actions or
performance of the permittee’s BMPs. At
a minimum, the required measurable
goals should describe specific actions
taken by the permittee to implement
each BMP and the frequency and the
dates for such actions. Although the
operator may choose to do so, it is not
required to submit goals that measure
whether a BMP or combination of BMPs
is effective in achieving a specific result
in terms of storm water discharge
quality. For example, a measurable goal
might involve a commitment to inspect
a given number of drainage areas of the
collection system for illicit connections
by a certain date. The measurable goal
need not commit to achieving a specific
amount of pollutant reduction through
the elimination of illicit connections.
Other measurable goals could include
the date by which public education
materials would be developed, a certain
percentage of the community
participating in a clean-up campaign,
the development of a mechanism to
address construction site runoff, and a
reduction in the percentage of
imperviousness associated with new
development projects.

To reduce the risk that permittees will
develop inadequate BMPs, EPA intends
to develop a menu of BMPs to assist the
operators of regulated small MS4s with
the development of municipal
programs. States may also develop a
menu of BMPs. Today’s rule provides
that the measurable goals that
demonstrate compliance with the
minimum control measures in §§ 122.34
(b)(3) through (b)(6) do not have to be
met if the State or EPA has not issued
a menu of BMPs at the time the MS4
submits its NOI. Commenters pointed
out that the proposed rule would have

made the measurable goals
unenforceable if the menu of BMPs was
not available, but the proposal was
silent as to the enforceability of the
implementation of BMPs. Today’s rule
clarifies that the operators are not free
to do nothing prior to the issuance of a
menu of BMPs; they still must make a
good faith effort to implement the BMPs
designed to comply with each measure.
See § 122.34(d)(2). The operators would
not, however, be liable for failure to
meet its measurable goals if a menu of
BMPs was not available at the time they
submit their NOI.

The proposed rule provision in
§ 123.35 stated that the ‘‘[f]ailure to
issue the menu of BMPs would not
affect the legal status of the general
permit.’’ This concept is included in the
final rule in § 122.34(d)(2)’s clarification
that the permittee still must comply
with other requirements of the general
permit.

Unlike the proposed rule, today’s rule
does not require that each BMP in the
menu developed by the State or EPA be
regionally appropriate, cost-effective
and field-tested. Various commenters
criticized those criteria as unworkable,
and one described them as ‘‘ripe for
ambiguity and abuse.’’ Other
commenters feared that the operators of
regulated small MS4s would never be
required to achieve their goals until
menus were developed that were cost-
effective, field-tested and appropriate
for every conceivable subregion.

While some municipal commenters
supported the requirement that a menu
of BMPs be made available that
included BMPs that had been
determined to be regionally appropriate,
field-tested and cost-effective, others
raised concerns that they would be
restricted to a limited menu. Some
commenters supported such a detailed
menu because they thought they would
only be able to select BMPs that were on
the menu, while others thought that it
was the permitting authority’s
responsibility to develop BMPs
narrowly tailored to their situation. In
response, EPA notes that the operators
will not be restricted to implementing
only, or all of, the BMPs included on the
menu. Since the menu does not require
permittees to implement the BMPs
included on the menu, it is also not
necessary to apply the public notice and
other procedures that some commenters
thought should be applied to the
development of the menu of BMPs.

The purpose of the BMP menu is to
provide guidance to assist the operators
of regulated small MS4s with the
development and refinement of their
local program, not to limit their options.
Permittees may implement BMPs other

than those on the menu unless a State
restricts its permittees to specific BMPs.
To the extent possible, EPA will
develop a menu of BMPs that describes
the appropriateness of BMPs to specific
regions, whether the BMPs have been
field-tested, and their approximate
costs. The menu, however, is not
intended to relieve permittees of the
need to implement BMPs that are
appropriate for their specific
circumstances.

If there are no known relevant BMPs
for a specific circumstance, a permittee
has the option of developing and
implementing pilot BMPs that may be
better suited to their circumstances.
Where BMPs are experimental, the
permittee should consider committing
to measurable goals that address its
schedule for implementing its selected
BMPs rather than goals of achieving
specific pollutant reductions. If the
BMPs implemented by the permittee do
not achieve the desired objective, the
permittee may be required to commit to
different or revised BMPs.

As stated in § 123.35(g), EPA is
committed to issuing a menu of BMPs
prior to the deadline for the issuance of
permits. This menu would serve as
guidance for all operators of regulated
small MS4s nationwide. After
developing the initial menu of BMPs,
EPA intends to periodically modify,
update, and supplement the menu of
BMPs based on the assessments of the
MS4 storm water program and research.
States may rely on EPA’s menu of BMPs
or issue their own. If States develop
their own menus, they would constitute
additional guidance (or perhaps
requirements in some States) for the
operators to follow. Several commenters
were confused by the proposed rule
language that stated that States must
provide or issue a menu of BMPs and,
if they fail to do so, EPA ‘‘may’’ do so.
Some read this language as not requiring
either EPA or the State to develop the
menu. EPA had intended that it would
develop a menu and that States could
either provide the EPA developed menu
or one developed by the State.

EPA has dropped the proposed
language that States ‘‘must’’ develop the
menu of BMPs. Some commenters
thought that it was inappropriate to
require States to issue guidance. A
menu of BMPs issued by either EPA or
a permittee’s State will satisfy the
condition in § 122.34(d) that a
regulatory authority provide a menu of
BMPs. A State could require its
permittees to follow its menu of BMPs
provided that they are adequate to
implement § 122.34(b).

Several commenters raised concerns
that operators of small MS4s could be
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required to submit their BMPs and
measurable goals before EPA or the
State has issued a menu of BMPs. EPA
has assumed primary responsibility for
developing a menu of BMPs to
minimize the possibility of this
occurring. Should a general permit be
issued before a menu of BMPs is
available, the permit writer would have
the option of delaying the date by which
the identification of the BMPs and
measurable goals must be submitted to
the permitting authority until some time
after a menu of BMPs is available.

Several municipal commenters raised
concerns that they would begin to
develop a program only to be later told
by the permitting authority or
challenged in a citizen suit that their
BMPs were inadequate. They expressed
a need for certainty regarding what their
permit required. Several commenters
suggested that EPA require permitting
authorities to approve or disapprove the
submitted BMPs and measurable goals.
EPA disagrees that formal approval or
disapproval by the permitting authority
is needed.

EPA acknowledges that the lack of a
formal approval process does place on
the permittee some responsibility for
designing and determining the adequacy
of its BMPs. Once the permittee has
submitted its BMPs to the permitting
authority as part of its NOI, it must
implement them in order to achieve the
corresponding measurable goals. EPA
does not believe that this results in the
uncertainty to the extent expressed by
some commenters or unduly expose the
permittee to the risk of citizen suit. If
the permit is very specific regarding
what the permittee must do, then the
uncertainty is eliminated. If the permit
is less prescriptive, the permittee has
greater latitude in determining for itself
what constitutes an adequate program.
A citizen suit could impose liability on
the permittee only if the program that it
develops and implements clearly does
not satisfy the requirements of the
general permit. EPA believes today’s
approach strikes a balance between the
competing goals of providing certainty
as to what constitutes an adequate
program and providing flexibility to the
permittees.

Commenters were divided on whether
five years was a reasonable and
expeditious schedule for a MS4 to
implement its program. Some thought
that it was an appropriate amount of
time to allow for the development and
implementation of adequate programs.
One questioned whether the permittee
had to be implementing all of its
program within that time, and suggested
that there may be cases where a
permitting authority would need

flexibility to allow more time. One
commenter suggested that five years is
too long and would amount to a
relaxation of implementation in their
area. EPA believes it will take
considerable time to complete the tasks
of initially developing a program,
commencing to implement it, and
achieving results. EPA notes, however,
that full implementation of an
appropriate program must occur as
expeditiously as possible, and not later
than five years.

EPA solicited comment on how an
NOI form might best be formatted to
allow for measurable goal information
(e.g., through the use of check boxes or
narrative descriptions) while taking into
account the Agency’s intention to
facilitate computer tracking. All
commenters supported the development
of a checklist NOI, but most noted that
there would need to be room for
additional information to cover unusual
situations. One noted that, while a
summary of measurable goals might be
reduced to one sheet, attachments that
more fully described the program and
the planned BMPs would be necessary.
EPA agrees that in most cases a
‘‘checklist’’ will not be able to capture
the information on what BMPs a
permittee intends to implement and its
measurable goals for their
implementation. EPA will continue to
consider whether to develop a model
NOI form and make it available for
permitting authorities that choose to use
it. What will be required on an MS4’s
NOI, however, is more extensive than
what is usually required on an NOI, so
a ‘‘form’’ NOI for MS4s may be
impractical.

ii. Individual Permit Application for a
§ 122.34(b) program. In some cases, an
operator of a regulated small MS4s may
seek coverage under an individual
NPDES permit, either because it chooses
to do so or because the NPDES
permitting authority has not made the
general permit option available to that
source. For small MS4s that are to
implement a § 122.34(b) program in
today’s rule, EPA is promulgating
simplified individual permit application
requirements at § 122.33(b)(2)(i). Under
the simplified individual permit
application requirements, the operator
submits an application to the NPDES
permitting authority that includes the
information required under § 122.21(f)
and an estimate of square mileage
served by the small MS4. They are also
required to supply the BMP and
measurable goal information required
under § 122.34(d). Consistent with CWA
section 308 and analogous State law, the
permitting authority could request any
additional information to gain a better

understanding of the system and the
areas draining into the system.

Commenters suggested that the
requirements of § 122.21(f) are not
necessarily applicable to a small MS4.
One suggested that it was not
appropriate to require the following
information: a description of the
activities conducted by the applicant
which require it to obtain an NPDES
permit; the name, mailing address, and
location of the facility; and up to four
Standard Industrial Classification
(‘‘SIC’’) codes which best reflect the
principal products or services provided
by the facility. In response, EPA notes
that the requirements in § 122.21(f) are
generic application requirements
applicable to NPDES applicants. With
the exception of the SIC code
requirement, EPA believes that they are
applicable to MS4s. In the SIC code
portion of the standard application, the
applicant may simply put ‘‘not
applicable.’’

One commenter asked that EPA
clarify whether § 122.21(f)(5)’s
requirement to indicate ‘‘whether the
facility is located on Indian lands,’’
referred to tribal lands, Indian country,
or Indian reservations. For some local
governments this is a complex issue
with no easy ‘‘yes’’ or ‘‘no’’ answer. See
the discussion in the Section II.F in the
proposal to today’s rule regarding what
tribal lands are subject to the federal
trust responsibility for purposes of the
NPDES program.

One commenter suggested that the
application should not have to list the
permits and approvals required under
§ 122.21(f)(6). EPA notes that the
applicant must only list the
environmental permits that the
applicant has received that cover the
small MS4. The applicant is not
required to list permits for other
operations conducted by the small MS4
operator (e.g., for an operation of an
airport or landfill). Again, in most cases
the applicant could respond ‘‘not
applicable’’ to this portion of the
application.

One commenter suggested that the
topographic map requirement of
§ 122.21(f)(7) was completely different
from, and significantly more onerous
than, the mapping requirement outlined
in the proposed rule at § 122.34(b)(3)(i).
EPA agrees and has modified the final
rule to clarify that a map that satisfies
the requirements of § 122.34(b)(3)(i) also
satisfies the map requirements for MS4
applicants seeking individual permits
under § 122.33(b)(2)(i).

EPA is adding a new paragraph to
§ 122.44(k) to clarify that requirements
to implement BMPs developed pursuant
to CWA 402(p) are appropriate permit
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conditions. While such conditions
could be included under the existing
provision in § 122.44(k)(3) for ‘‘practices
reasonably necessary to achieve effluent
limitations and standards or to carry out
the purposes and intent of the CWA,’’
EPA believes it is clearer to specifically
list in § 122.44(k) BMPs that implement
storm water programs in light of the
frequency with which they are used as
effluent limitations.

iii. Alternative Permit Options/Tenth
Amendment. As an alternative to
implementing a program that addresses
each of the six minimum measures
according to the requirements of
§ 122.34(b), today’s rule provides the
operators of regulated small MS4s with
the option of applying for an individual
permit under existing § 122.26(d). See
§ 122.33(b)(2)(ii). If a system operator
does not want to be held accountable for
implementation of each of the minimum
measures, an individual permit option
under § 122.33(b)(2)(ii) remains
available. (As explained in the next
section of this preamble, § 122.35(b) also
provides an opportunity for relief from
permit obligations for some of the
minimum measures, but that relief
exists within the framework of the
minimum measures.)

EPA originally drafted the individual
permit application requirements in
§ 122.26(d) to apply to medium and
large MS4s. Today’s rule abbreviates the
individual permit application
requirements for small MS4s. Although
EPA believes that the storm water
management program requirements of
§ 122.34, including the minimum
measures, provide the most appropriate
means to control pollutants from most
small MS4s, the Agency does recognize
that the operators of some small MS4s
may prefer more individualized permit
requirements. Among other possible
reasons, an operator may seek to avoid
having to ‘‘regulate’’ third parties
discharging into the separate storm
sewer system. Alternatively, an operator
may determine that structural controls,
such as constructed wetlands, are more
appropriate or effective to address the
discharges that would otherwise be
addressed under the construction and/
or development/redevelopment
measures.

Some MS4s commenters alleged that
an absolute requirement to implement
the minimum measures violates the
Tenth Amendment to the U.S.
Constitution. While EPA disagrees that
requiring MS4s to implement the
minimum measures would violate the
Constitution, today’s rule does provide
small MS4s with the option of
developing more individualized
measures to reduce the pollutants and

pollution associated with urban storm
water that will be regulated under
today’s rule.

Some commenters specifically
objected that § 122.34’s minimum
measures for small MS4s violate the
Tenth Amendment insofar as they
require the operators of MS4s to regulate
third parties. The minimum measures
include requirements for small MS4
operators to prohibit certain non-storm
water discharges, control storm water
discharges from construction greater
than one acre, and take other actions to
control third party sources of storm
water discharges into their MS4s.
Commenters also argued that it was
inappropriate for EPA to require local
governments to enact ordinances that
will consume local revenues and put
local governments in the position of
bearing the political responsibility for
implementing the program. One
commenter argued that EPA was
prohibited from conditioning the
issuance of an NPDES permit upon the
small MS4 operators waiving their
constitutional right to be free from such
requirements to regulate third parties.
The Agency replies to each comment in
turn.

Because the rule does rely on local
governments—who operate municipal
separate storm sewer systems—to
regulate discharges from third parties
into storm sewers, EPA acknowledges
that the rule implicates the Tenth
Amendment and constitutional
principles of federalism. EPA disagrees,
however, that today’s rule is
inconsistent with federalism principles.
[As political subdivisions of States,
municipalities enjoy the same
protections as States under the Tenth
Amendment.]

The Supreme Court has interpreted
the Tenth Amendment to preclude
federal actions that compel States or
their political subdivisions to enact or
administer a federal regulatory program.
See New York v. United States, 505 U.S.
144 (1992); Printz v. United States, 117
S.Ct. 2365 (1997). The Printz case,
however, did acknowledge that the
restriction does not apply when federal
requirements of general applicability—
requirements that regulate all parties
engaging in a particular activity—do not
excessively interfere with the
functioning of State governments when
those requirements are applied to States
(or their political subdivisions). See
Printz, 117 S.Ct. at 2383.

Today’s rule imposes a federal
requirement of general applicability,
namely, the requirement to obtain and
comply with an NPDES permit, on
municipalities that operate a municipal
separate storm sewer system. By virtue

of this rule, the permit will require the
municipality/storm sewer operator to
develop a storm water control program.
The rule specifies the components of the
control program, which are primarily
‘‘management’-type controls, for
example, municipal regulation of third
party storm water discharges associated
with construction, as well as
development and redevelopment, when
those discharges would enter the
municipal system.

Unlike the circumstances reviewed in
the New York and Printz cases, today’s
rule merely applies a generally
applicable requirement (the CWA
permit requirement) to municipal point
sources. The CWA establishes a
generally applicable requirement to
obtain an NPDES permit to authorize
point source discharge to waters of the
United States. Because municipalities
own and operate separate storm sewers,
including storm sewers into which third
parties may discharge pollutants,
NPDES permits may require
municipalities to control the discharge
of pollutants into the storm sewers in
the first instance. Because NPDES
permits can impose end-of-pipe
numeric effluent limits, narrative
effluent limits in the form of
‘‘management’’ program requirements
are also within the scope of Clean Water
Act authority. As noted above, however,
EPA believes that such narrative
limitations are the most appropriate
form of effluent limitation for these
types of permits. For municipal separate
storm sewer permits, CWA section
402(p)(3)(B)(iii) specifically authorizes
‘‘controls to reduce pollutants to the
maximum extent practicable, including
management practices, control
techniques and system, design and
engineering methods, and such other
provisions as the Administrator or the
State determines appropriate for the
control of such pollutants.’’

The Agency did not design the
minimum measures in § 122.34 to
‘‘commandeer’’ state regulatory
mechanisms, but rather to reduce
pollutant discharges from small MS4s.
The permit requirement in CWA section
402 is a requirement of general
applicability. The operator of a small
MS4 that does not prohibit and/or
control discharges into its system
essentially accepts ‘‘title’’ for those
discharges. At a minimum, by providing
free and open access to the MS4s that
convey discharges to the waters of the
United States, the municipal storm
sewer system enables water quality
impairment by third parties. Section
122.34 requires the operator of a
regulated small MS4 to control a third

VerDate 29-OCT-99 18:37 Dec 07, 1999 Jkt 190000 PO 00000 Frm 00045 Fmt 4701 Sfmt 4700 E:\FR\FM\08DER2.XXX pfrm07 PsN: 08DER2

0011075



68766 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations

party only to the extent that the MS4
collection system receives pollutants
from that third party and discharges it
to the waters of the United States. The
operators of regulated small MS4s
cannot passively receive and discharge
pollutants from third parties. The
Agency concedes that administration of
a municipal program will consume
limited local revenues for
implementation; but those
consequences stem from the municipal
operator’s identity as a permitted sewer
system operator. The Tenth Amendment
does not create a blanket municipal
immunity from generally applicable
requirements. Development of a
program based on the minimum
measures and implementation of that
program should not ‘‘excessively
interfere’’ with the functioning of
municipal government, especially given
the ‘‘practicability’’ threshold under
CWA section 402(p)(3)(B)(iii).

As noted above, today’s rule also
allows regulated small MS4s to opt out
of the minimum measures approach.
The individual permit option provides
for greater flexibility in program
implementation and also responds to
the comment about requiring a
municipal permit applicant’s waiver of
any arguable constitutional rights. The
individual permit option responds to
questions about the rule’s alleged
unconstitutionality by more specifically
focusing on the pollutants discharged
from municipal point sources. Today’s
rule gives operators of MS4s the option
to seek an individual permit that varies
from the minimum measures/
management approach that is otherwise
specified in today’s rule. Even if the
minimum measures approach was
constitutionally suspect, a requirement
that standing alone would violate
constitutional principles of federalism
does not raise concerns if the entity
subject to the requirement may opt for
an alternative action that does not raise
a federalism issue.

For municipal system operators who
seek to avoid third party regulation
according to all or some of the
minimum measures, § 122.26(d)
requires the operator to submit a
narrative description of its storm water
sewer system and any existing storm
water control program, as well as the
monitoring data to enable the permit
writer to develop appropriate permit
conditions. The permit writer can then
develop permit conditions and
limitations that vary from the six
minimum measures prescribed in
today’s rule. The information will
enable the permit writer to develop an
NPDES permit that will result in
pollutant reduction to the maximum

extent practicable. See NRDC v. EPA,
966 F.2d at 1308, n17. If determined
appropriate under CWA section
402(p)(3)(B)(iii), for example BMPs to
meet water quality standards, the permit
could also incorporate any more
stringent or prescriptive effluent limits
based on the individual permit
application information.

For small MS4 operators seeking an
individual permit, both Part 1 and Part
2 of the application requirements in
§ 122.26(d)(1) and (2) are required to be
submitted within 3 years and 90 days of
the date of publication of this Federal
Register notice. Some of the information
required in Part 1 will necessarily have
to be developed by the permit applicant
prior to the development of Part 2 of the
application. The permit applicant
should coordinate with its permitting
authority regarding the timing of review
of the information.

The operators of regulated small MS4s
that apply under § 122.26(d) may apply
to implement certain of the § 122.34(b)
minimum control measures, and thereby
focus the necessary evaluation for
additional limitations on alternative
controls to the § 122.34(b) measures that
the small MS4 will not implement. The
permit writer may determine
‘‘equivalency’’ for some or all of the
minimum measures by developing a
rough estimate of the pollutant
reduction that would be achieved if the
MS4 implemented the § 122.34
minimum measure and to incorporate
that pollutant reduction estimate in the
small MS4’s individual permit as an
effluent limitation. The Agency
recognizes that, based on current
information, any such estimates will
probably have a wide range.
Anticipation of this wide range is one of
the reasons EPA believes MS4 operators
need flexibility in determining the mix
of BMPs (under the minimum measures)
to achieve water quality objectives.
Therefore, for example, if a system
operator seeks to employ an alternative
that involves structural controls, wide
ranges will probably be associated with
gross pollutant reduction estimates.
Permit writers will undoubtedly
develop other ways to ensure that
permit limits ensure reduction of
pollutants to the maximum extent
practicable.

Small MS4 operators that pursue this
individual permit option do not need to
submit details about their future
program requirements (e.g., the MS4’s
future plans to obtain legal authority
required by §§ 122.26(d)(1)(ii) and
(d)(2)). A small MS4 operator might
elect to supply such information if it
intends for the permit writer to take
those plans into account when

developing the small MS4’s permit
conditions.

Several operators of small MS4s
commented that they currently lacked
the authority they would need to
implement one or more of the minimum
measures in § 122.34(b). Today’s rule
recognizes that the operators of some
small MS4s might not have the
authority under State law to implement
one or more of the measures using, for
example, an ordinance or other
regulatory mechanism. To address these
situations, each minimum measure in
§ 122.34(b) that would require the small
MS4 operator to develop an ordinance
or other regulatory mechanism states
that the operator is only required to
implement that requirement to ‘‘the
extent allowable under State, Tribal or
local law.’’ See § 122.34(b)(3)(ii) (illicit
discharge elimination), § 122.34(b)(4)(ii)
(construction runoff control) and
§ 122.34(b)(5)(ii) (post-construction
storm water management). This
regulatory language does not mean that
a operator of a small MS4 with
ordinance making authority can simply
fail to pass an ordinance necessary for
a § 122.34(b) program. The reference to
‘‘the extent allowable under * * * local
law’’ refers to the local laws of other
political subdivisions to which the MS4
operator is subject. Rather, a small MS4
operator that seeks to implement a
program under section § 122.34(b) may
omit a requirement to develop an
ordinance or other regulatory
mechanism only to the extent its
municipal charter, State constitution or
other legal authority prevents the
operator from exercising the necessary
authority. Where the operator cannot
obtain the authority to implement any
activity that is only required to ‘‘the
extent allowable under State, Tribal or
local law,’’ the operator may satisfy
today’s rule by administering the
remaining § 122.34(b) requirements.

Finally, although today’s rule
provides operators of small MS4s with
an option of applying for a permit under
§ 122.26(d), States authorized to
administer the NPDES program are not
required to provide this option. NPDES-
authorized States could require all
regulated small MS4s to be permitted
under the minimum measures
management approach in § 122.34 as a
matter of State law. Such an approach
would be deemed to be equally or more
stringent than what is required by
today’s rule. See 40 CFR 123.2(i). The
federalism concerns discussed above do
not apply to requirements imposed by a
State on its political subdivisions.

iv. Satisfaction of Minimum Measure
Obligations by Another Entity. An
operator of a regulated small MS4 may
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satisfy the requirement to implement
one or more of the six minimum
measures in § 122.34(b) by having a
third party implement the measure or
measures. Today’s rule provides a
variety of means for small MS4
operators to share responsibility for
different aspects of their storm water
management program. The means by
which the operators of various MS4s
share responsibility may affect who is
ultimately responsible for performance
of the minimum measure and who files
the periodic reports on the
implementation of the minimum
measure. Section 122.35 addresses these
issues. The rule describes two different
variants on third party implementation
with different consequences if the third
party fails to implement the measure.

If the permit covering the discharge
from a regulated small MS4 identifies
the operator as the entity responsible for
a particular minimum control measure,
then the operator-permittee remains
responsible for the implementation of
that measure even if another entity has
agreed to implement the control
measure. Section 122.35(a). Another
party may satisfy the operator-
permittee’s responsibility by
implementing the minimum control
measure in a manner at least as stringent
or prescriptive as the corresponding
NPDES permit requirement. If the third
party fails to do so, the operator-
permittee remains responsible for its
performance. The operator of the MS4
should consider entering into an
agreement with the third party that
acknowledges the responsibility to
implement the minimum measure. The
operator-permittee’s NOI and its annual
§ 122.34(f)(3) reports submitted to the
NPDES permitting authority must
identify the third party that is satisfying
one or more of the permit obligations.
This requirement ensures that the
permitting authority is aware which
entity is supposed to implement which
minimum measures.

If, on the other hand, the regulated
small MS4’s permit recognizes that an
NPDES permittee other than the
operator-permittee is responsible for a
particular minimum control measure,
then the operator-permittee is relieved
from the responsibility for
implementing that measure. The
operator-permittee is also relieved from
the responsibility for implementing any
measure that the operator’s permit
indicates will be performed by the
NPDES permitting authority. Section
122.35(b). The MS4 operator-permittee
would be responsible for implementing
the remaining minimum measures.

Today’s final rule differs from the
proposed version of § 122.35(b), which

stated that, even if the third party’s
responsibility is recognized in the
permit, the MS4 operator-permittee
remained responsible for performance if
the third party failed to perform the
measure consistent with § 122.34(b).
Under today’s rule, the operator-
permittee is relieved from responsibility
for performance of a measure if the third
party is an NPDES permittee whose
permit makes it responsible for
performance of the measure (including,
for example, a State agency other than
the State agency that issues NPDES
permits) or if the third party is the
NPDES permitting authority itself.
Because the permitting authority is
acknowledging the third party’s
responsibility in the permit,
commenters thought that the MS4
operator-permittee should not be
responsible for ensuring that the other
entity is implementing the control
measure properly. EPA agrees that the
operator-permittee should not be
conditionally responsible when the
requirements are enforceable against
some other NPDES permittee. If the
third party fails to perform the
minimum measure, the requirements
will be enforceable against the third
party. In addition, the NPDES
permitting authority could reopen the
operator-permittee’s permit under
§ 122.62 and modify the permit to make
the operator responsible for
implementing the measure. A new
paragraph has been added to § 122.62 to
clarify that the permit may be reopened
in such circumstances.

Today’s rule also provides that the
operator-permittee is not conditionally
responsible where it is the State NPDES
permitting authority itself that fails to
implement the measure. The permitting
authority does not need to issue a
permit to itself (i.e., to the same State
agency that issues the permit) for the
sole purpose of relieving the small MS4
from responsibility in the event the
State agency does not satisfy its
obligation to implement a measure. EPA
does not believe that the small MS4
should be responsible in the situation
where the NPDES permit issued to the
small MS4 operator recognizes that the
State agency that issues the permit is
responsible for implementing a
measure. If the State does fail to
implement the measure, the State
agency could be held accountable for its
commitment in the permit to implement
the measure. Where the State does not
fulfill its responsibility to implement a
measure, a citizen also could petition
for withdrawal of the State’s NPDES
program or it could petition to have the
MS4’s permit reopened to require the

MS4 operator to implement the
measure.

EPA notes that not every State
program that addresses erosion and
sediment control from construction sites
will be adequate to satisfy the
requirement that each regulated small
MS4 have a program to the extent
required by § 122.34(b)(4). For example,
although all NPDES States are required
to issue NPDES permits for construction
activity that disturbs greater than one
acre, the State’s NPDES permit program
will not necessarily be extensive enough
to satisfy a regulated small MS4’s
obligation under § 122.34(b)(4). NPDES
States will not necessarily be
implementing all of the required
elements of that minimum measure,
such as procedures for site plan review
in each jurisdiction required to develop
a program and procedures for receipt
and consideration of information
submitted by the public on individual
construction sites. In order for a State
erosion and sediment control program
to satisfy a small MS4 operator’s
obligation to implement § 122.34(b)(4),
the State program would have to
include all of the elements of that
minimum measure.

Where the operator-permittee is itself
performing one or more of the minimum
measures, the operator-permittee
remains responsible for all of the
reporting requirements under
§ 122.34(f)(3). The operator-permittee’s
reports should identify each entity that
is performing the control measures
within the geographic jurisdiction of the
regulated small MS4. If the other entity
also operates a regulated MS4 and files
reports on the progress of
implementation of the measures within
the geographic jurisdiction of the MS4,
then the operator-permittee need not
include that same information in its
own reports.

If the other entity operates a regulated
MS4 and is performing all of the
minimum measures for the permittee,
the permittee is not required to file the
reports required by § 122.34(f)(3). This
relief from reporting is specified in
§ 122.35(a).

Section 122.35 addresses the concerns
of some commenters who sought relief
for governmental facilities that are
classified as small MS4s under today’s
rule. These facilities frequently
discharge storm water through another
regulated MS4 and could be regulated
by that MS4’s program. For example, a
State owned office complex that
operates its storm sewer system in an
urbanized area will be regulated as an
MS4 under today’s rule even though its
system may be subject to the storm
water controls of the municipality in
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which it is located. Today’s rule
specifically revised the definition of
MS4 to recognize that different levels of
government often operate MS4s and that
each such separate entity (including the
federal government) should be
responsible for its discharges. If both
MS4s agree, the downstream MS4 can
develop a storm water management
program that regulates the discharge
from both MS4s. The upstream small
MS4 operator still must submit an NOI
that identifies the entity on which the
upstream small MS4 operator is relying
to satisfy its permit obligations. No
reports are required from the upstream
small MS4 operator, but the upstream
operator must remain in compliance
with the downstream MS4 operator’s
storm water management program. This
option allows small MS4s to work
together to develop one storm water
management program that satisfies the
permit obligations of both. If they
cannot agree, the upstream small MS4
operator must develop its own program.

As mentioned previously, comments
from federal facilities and State
organizations that operate MS4s
requested that their permit requirements
differ from those of MS4s that are
political subdivisions of States (cities,
towns, counties, etc.). EPA
acknowledges that there are differences;
e.g., many federal and State facilities do
not serve a resident population and thus
might require a different approach to
public education. EPA believes,
however, that MS4s owned by State and
federal governments can develop storm
water management plans that address
the minimum measures. Federal and
State owned small MS4s may choose to
work with adjacent municipally owned
MS4s to develop a unified plan that
addresses all of the required measures
within the jurisdiction of all of the
contiguous MS4s. The options in
§ 122.35 minimize the burden on small
MS4s that are covered by another MS4’s
program.

One commenter recommended that if
one MS4 discharges into a second MS4,
the operator of the upstream MS4
should have to provide a copy of its NOI
or permit application to the operator of
the receiving MS4. EPA did not adopt
this recommendation because the NOI
and permit application will be publicly
available; but EPA does recommend that
NPDES permitting authorities consider
it as a possible permit requirement. The
commenter also suggested that
monitoring data should be collected by
the upstream MS4 and provided to the
downstream MS4. EPA is not adopting
such a uniform monitoring requirement
because EPA believes it is more
appropriate to let the MS4 operators

work out the need for such data. If
necessary, the downstream MS4s might
want to make such data a condition to
allowing the upstream MS4 to connect
to its system.

v. Joint Permit Programs. Many
commenters supported allowing the
operators of small MS4s to apply as co-
permittees so they each would not have
to develop their own storm water
management program. Today’s rule
specifically allows regulated small
MS4s to join with either other small
MS4s regulated under § 122.34(d) or
with medium and large MS4s regulated
under § 122.26(d).

As is discussed in the previous
section, regulated small MS4s may
indicate in their NOIs that another
entity is performing one or more of its
required minimum control measures.
Today’s rule under § 122.33(b)(1) also
specifically allows the operators of
regulated small MS4s to jointly submit
an NOI. The joint NOI must clearly
indicate which entity is required to
implement which control measure in
each geographic jurisdiction within the
service area of the entire small MS4.
The operator of each regulated small
MS4 remains responsible for the
implementation of each minimum
measure for its MS4 (unless, as is
discussed in the previous section above,
the permit recognizes that another entity
is responsible for completing the
measure.) The joint NOI, therefore, is
legally equivalent to each entity
submitting its own NOI. EPA is,
however, revising the rule language to
specifically authorize the joint
submission of NOIs in response to
comments that suggested that such
explicit authorization might encourage
programs to be coordinated on a
watershed basis.

Section 122.33(b)(2)(iii) authorizes
regulated small MS4s to jointly apply
for an individual permit to implement
today’s rule, where allowed by an
NPDES permitting authority. The permit
application should contain sufficient
information to allow the permitting
authority to allocate responsibility
among the parties under one of the two
permitting options in §§ 122.33(b)(2)(i)
and (ii).

Section 122.33(b)(3) of today’s rule
also allows an operator of a regulated
small MS4 to join as a co-permittee in
an existing NPDES permit issued to an
adjoining medium or large MS4 or
source designated under the existing
storm water program. This co-permittee
option applies only with the agreement
of all co-permittees. Under this co-
permittee arrangement, the operator of
the regulated small MS4 must comply
with the terms and conditions of the

applicable permit rather than the permit
condition requirements of § 122.34 of
today’s rule. The regulated small MS4
that wishes to be a co-permittee must
comply with the applicable
requirements of § 122.26(d), but would
not be required to fulfill all the permit
application requirements applicable to
medium and large MS4s. Specifically,
the regulated small MS4 is not required
to comply with the application
requirements of § 122.26(d)(1)(iii)
(Part 1 source identification), § 122.26
(d)(1)(iv) (Part 1 discharge
characterization), and § 122.26(d)(2)(iii)
(Part 2 discharge characterization data).
Furthermore, the regulated small MS4
operator could satisfy the requirements
in § 122.26(d)(1)(v) (Part 1 management
programs) and § 122.26(d)(2)(iv) (Part 2
proposed management program) by
referring to the adjoining MS4 operator’s
existing plan. An operator pursuing this
option must describe in the permit
modification request how the adjoining
MS4’s storm water program addresses or
needs to be supplemented in order to
adequately address discharges from the
MS4. The request must also explain the
role of the small MS4 operator in
coordinating local storm water activities
and describe the resources available to
accomplish the storm water
management plan.

EPA sought comments regarding the
appropriateness of the application
requirements in these subsections of
§ 122.26(d). One commenter stated that
newly regulated smaller MS4s should
not be required to meet the existing
regulations’ Part II application
requirements under § 122.26(d)
regarding the control of storm water
discharges from industrial activity. EPA
disagrees. The smaller MS4 operators
designated for regulation in today’s rule
may satisfy this requirement by
referencing the legal authority of the
already regulated MS4 program to the
extent the newly regulated MS4 will
rely on such legal authority to satisfy its
permit requirements. If the smaller MS4
operator plans to rely on its own legal
authorities, it must identify it in the
application. If the smaller MS4 operator
does not elect to use its own legal
authority, they may file an individual
permit application for an alternate
program under § 122.33(b)(2)(ii).

The explanatory language in
§ 122.33(b)(3) recommends that the
smaller MS4s designated under today’s
rule identify how an existing plan
‘‘would need to be supplemented in
order to adequately address your
discharges.’’ One commenter suggested
that this must be regulatory language
and not guidance. EPA disagrees that
this needs to be mandatory language.
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Since many of the smaller MS4s
designated today are ‘‘donut holes’’
within the geographic jurisdiction of an
already regulated MS4, the larger MS4’s
program generally will be adequate to
address the newly regulated MS4’s
discharges. The small MS4 applicant
should consider the adequacy of the
existing MS4’s program to address the
smaller MS4’s water quality needs, but
EPA is not imposing specific
requirements. Where circumstances
suggest that the existing program is
inadequate with respect to the newly
designated MS4 and the applicant does
not address the issue, the NPDES
permitting authority must require that
the existing program be supplemented.

Commenters recommended that the
application deadline for smaller MS4s
designated today be extended so that
existing regulated MS4s would not have
to modify their permit in the middle of
their permit term, provided that permit
renewal would occur within a
reasonable time (12 to 18 months) of the
deadline. In response, EPA notes that
today’s rule allows operators of newly
designated small MS4s up to three years
and 90 days from the promulgation of
today’s rule to submit an application to
be covered under the permit issued to
an already regulated MS4. The
permitting authority has a reasonable
time after receipt of the application to
modify the existing permit to include
the newly designated source. If an
existing MS4’s permit is up for renewal
in the near future, the operator of a
newly designated small MS4 may take
that into account when timing its
application and the NPDES permitting
authority may take that into account
when processing the application.

Another commenter suggested that
the rule should include a provision to
allow permit application requirements
for smaller MS4s designated today to be
determined by the permitting authority
to account for the particular needs/
wants of an already regulated MS4
operator. EPA does not believe that the
regulations should specifically require
this approach. When negotiating
whether to include a newly designated
MS4 in its program, the already
regulated MS4 operator may require the
newly designated MS4’s operator to
provide any information that is
necessary.

The co-permitting approach allows
small MS4s to take advantage of existing
programs to ease the burden of creating
their own programs. The operators of
regulated small MS4s, however, may
find it simpler to apply for a program
under today’s rule, and to identify the
medium or large MS4 operator that is

implementing portions of its § 122.34(b)
minimum measures.

d. Evaluation and Assessment
Under today’s rule, operators of

regulated small MS4s are required to
evaluate the appropriateness of their
identified BMPs and progress toward
achieving their identified measurable
goals. The purpose of this evaluation is
to determine whether or not the MS4 is
meeting the requirements of the
minimum control measures. The NPDES
permitting authority is responsible for
determining whether and what types of
monitoring needs to be conducted and
may require monitoring in accordance
with State/Tribe monitoring plans
appropriate to the watershed. EPA does
not encourage requirements for ‘‘end-of-
pipe’’ monitoring for regulated small
MS4s. Rather, EPA encourages
permitting authorities to carefully
examine existing ambient water quality
and assess data needs. Permitting
authorities should consider a
combination of physical, chemical, and
biological monitoring or the use of other
environmental indicators such as
exceedance frequencies of water quality
standards, impacted dry weather flows,
and increased flooding frequency.
(Claytor, R. and W. Brown. 1996.
Environmental Indicators to Assess
Storm Water Control Programs and
Practices. Center for Watershed
Protection, Silver Spring, MD.) Section
II.L., Water Quality Issues, discusses
monitoring in greater detail.

As recommended by the
Intergovernmental Task Force on
Monitoring Water Quality (ITFM), the
NPDES permitting authority is
encouraged to consider the following
watershed objectives in determining
monitoring requirements: (1) To
characterize water quality and
ecosystem health in a watershed over
time, (2) to determine causes of existing
and future water quality and ecosystem
health problems in a watershed and
develop a watershed management
program, (3) to assess progress of
watershed management program or
effectiveness of pollution prevention
and control practices, and (4) to support
documentation of compliance with
permit conditions and/or water quality
standards. With these objectives in
mind, the Agency encourages
participation in group monitoring
programs that can take advantage of
existing monitoring programs
undertaken by a variety of governmental
and nongovernental entities. Many
States may already have a monitoring
program in effect on a watershed basis.
The ITFM report is included in the
docket for today’s rule

(Intergovernmental Task Force on
Monitoring Water Quality. 1995. The
Strategy for Improving Water-Quality
Monitoring in the United States: Final
Report of the Intergovernmental Task
Force on Monitoring Water Quality.
Copies can be obtained from: U.S.
Geological Survey, Reston, VA.).

EPA expects that many types of
entities will have a role in supporting
group monitoring activities—including
federal agencies, State agencies, the
public, and various classes or categories
of point source dischargers. Some
regulated small MS4s might be required
to contribute to such monitoring efforts.
EPA expects, however, that their
participation in monitoring activities
will be relatively limited. For purposes
of today’s rule, EPA recommends that,
in general, NPDES permits for small
MS4s should not require the conduct of
any additional monitoring beyond
monitoring that the small MS4 may be
already performing. In the second and
subsequent permit terms, EPA expects
that some limited ambient monitoring
might be appropriately required for
perhaps half of the regulated small
MS4s. EPA expects that such
monitoring will only be done in
identified locations for relatively few
pollutants of concern. EPA does not
anticipate ‘‘end-of-pipe’’ monitoring
requirements for regulated small MS4s.

EPA received a wide range of
comments on this section of the rule.
Some commenters believe that EPA
should require monitoring; others want
a strong statement that the newly
regulated small MS4s should not be
required to monitor. Many commenters
raised questions about exactly what EPA
expects MS4s to do to evaluate and
assess their BMPs. EPA has
intentionally written today’s rule to
provide flexibility to both MS4s and
permitting authorities regarding
appropriate evaluation and assessment.
Permitting authorities can specify
monitoring or other means of evaluation
when writing permits. If additional
requirements are not specified, MS4s
can decide what they believe is the most
appropriate way to evaluate their storm
water management program. As
mentioned above, EPA expects that the
necessity for monitoring and its extent
may change from permit cycle to permit
cycle. This is another reason for making
the evaluation and assessment rule
requirements very flexible.

i. Recordkeeping. The NPDES
permitting authority is required to
include at least the minimum
appropriate recordkeeping conditions in
each permit. Additionally, the NPDES
permitting authority can specify that
permittees develop, maintain, and/or
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submit other records to determine
compliance with permit conditions. The
MS4 operator must keep these records
for at least 3 years but is not required
to submit records to the NPDES
permitting authority unless specifically
directed to do so. The MS4 operator
must make the records, including the
storm water management program,
available to the public at reasonable
times during regular business hours (see
40 CFR 122.7 for confidentiality
provision). The MS4 operator is also
able to assess a reasonable charge for
copying and to establish advance notice
requirements for members of the public.

EPA received a comment that
questioned EPA’s authority to require
MS4s to make their records available to
the public. EPA disagrees with the
commenter and believes that the CWA
does give EPA the authority to require
that MS4 records be available. It is also
more practical for the public to request
records directly from the MS4 than to
request them from EPA who would then
make the request to the MS4. Based on
comments, EPA revised the proposed
rule so as not to limit the time for
advance notice requirements to 2
business days.

ii. Reporting. Under today’s rule, the
operator of a regulated small MS4 is
required to submit annual reports to the
NPDES permitting authority for the first
permit term. For subsequent permit
terms, the MS4 operator must submit
reports in years 2 and 4 unless the
NPDES permitting authority requires
more frequent reports. EPA received
several comments supporting this
timing for report submittal. Other
commenters suggested that annual
reports during the first permit cycle are
too burdensome and not necessary. EPA
believes that annual reports are needed
during the first 5-year permit term to
help permitting authorities track and
assess the development of MS4
programs, which should be established
by the end of the initial term.
Information contained in these reports
can also be used to respond to public
inquiries.

The report must include (1) the status
of compliance with permit conditions,
an assessment of the appropriateness of
identified BMPs and progress toward
achieving measurable goals for each of
the minimum control measures, (2)
results of information collected and
analyzed, including monitoring data, if
any, during the reporting period, (3) a
summary of what storm water activities
the permittee plans to undertake during
the next reporting cycle, and (4) a
change in any identified measurable
goal(s) that apply to the program
elements.

The NPDES permitting authority is
encouraged to provide a brief two-page
reporting format to facilitate compiling
and analyzing the data from submitted
reports. EPA does not believe that
submittal of a brief annual report of this
nature is overly burdensome, and has
not changed the required reporting time
frame from the proposal. The permitting
authority will use the reports in
evaluating compliance with permit
conditions and, where necessary, will
modify the permit conditions to address
changed conditions.

iii. Permit-As-A-Shield. Section
122.36 describes the scope of
authorization (i.e. ‘‘permit-as-a-shield’’)
under an NPDES permit as provided by
section 402(k) of the CWA. Section
402(k) provides that compliance with an
NPDES permit is deemed compliance,
for purposes of enforcement under CWA
sections 309 and 505, with CWA
sections 301, 302, 306, 307, and 403,
except for any standard imposed under
section 307 for toxic pollutants
injurious to human health.

EPA’s Policy Statement on Scope of
Discharge Authorization and Shield
Associated with NPDES Permits,
originally issued on July 1, 1994, and
revised on April 11, 1995, provides
additional information on this matter.

e. Other Applicable NPDES
Requirements

Any NPDES permit issued to an
operator of a regulated small MS4 must
also include other applicable NPDES
permit requirements and standard
conditions, specifically the applicable
requirements and conditions at 40 CFR
122.41 through 122.49. Reporting
requirements for regulated small MS4s
are governed by § 122.34 and not the
existing requirements for medium and
large MS4s at § 122.42(c). In addition,
the NPDES permitting authority is
encouraged to consult the Interim
Permitting Approach, issued on August
1, 1996. The discussion on the Interim
Permitting Approach in Section II.L.1,
Water Quality Based Effluent Limits,
provides more information. The
provisions of §§ 122.41 through 122.49
establish permit conditions and
limitations that are broadly applicable
to the entire range of NPDES permits.
These provisions should be interpreted
in a manner that is consistent with
provisions that address specific classes
or categories of discharges. For example,
§ 122.44(d) is a general requirement that
each NPDES permit shall include
conditions to meet water quality
standards. This requirement will be met
by the specific approach outlined in
today’s rule for the implementation of
BMPs. BMPs are the most appropriate

form of effluent limitations to satisfy
technology requirements and water
quality-based requirements in MS4
permits (see the introduction to Section
II.H.3, Municipal Permit Requirements,
Section II.H.3.h, Reevaluation of Rule,
and the discussion of the Interim
Permitting Policy in Section II.L.1.
below).

f. Enforceability
NPDES permits are federally

enforceable. Violators may be subject to
the enforcement actions and penalties
described in CWA sections 309, 504,
and 505 or under similar water
pollution enforcement provisions of
State, tribal or local law. Compliance
with a permit issued pursuant to section
402 of the Clean Water Act is deemed
compliance, for purposes of sections
309 and 505, with sections 301, 302,
306, 307, and 403 (except any standard
imposed under section 307 for toxic
pollutants injurious to human health).

g. Deadlines
Today’s final rule includes

‘‘expeditious deadlines’’ as directed by
CWA section 402(p)(6). In proposed
§ 122.26(e), the permit application for
the ‘‘ISTEA’’ facilities was maintained
as August 7, 2001 and the permit
application deadline for storm water
discharges associated with other
construction activity was established as
3 years and 90 days from the final rule
date. In proposed § 122.33(c)(1),
operators of regulated small MS4s were
required to seek permit coverage within
3 years and 90 days from the date of
publication of the final rule. In
proposed § 122.33(c)(2), operators of
regulated small MS4s designated by the
NPDES permitting authority on a local
basis under § 122.32(a)(2) must seek
coverage under an NPDES permit within
60 days of notice, unless the NPDES
permitting authority specifies a later
date.

In order to increase the clarity of
today’s final rule, EPA has changed the
location of some of the above
requirements. All application deadlines
for both Phase I and Phase II are now
listed or referenced in § 122.26(e).
Section 122.26(e)(1) contains the
deadlines for storm water associated
with industrial activity. Paragraph (i)
has been changed to correct a
typographical error. Paragraph (ii) has
been revised to reflect the changed
application date for ‘‘ISTEA’’ facilities.
(See discussion in section I.3, ISTEA
Sources). The application deadline for
storm water discharges associated with
other construction activity is now in a
new § 122.26(e)(8). The application
deadline for regulated small MS4s
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remains in § 122.33(c) because this
section is written in ‘‘readable
regulation’’ format, but it is also
described in a new § 122.26(e)(9).

Under today’s rule, permitting
authorities are allowed up to 3 years to
issue a general permit and MS4s
designated under § 122.32(a)(1) are
allowed up to 3 years and 90 days to
submit a permit application. Operators
of regulated small MS4s that choose to
be a co-permittee with an adjoining MS4
with an existing NPDES storm water
permit must apply for a modification of
that permit within the same time frame.
Several commenters stated that 90 days
was not adequate time to submit an
NOI. This might be true if facilities did
not start developing their storm water
program until publication of their
general permit. In fact, municipalities
should start developing their storm
water program upon publication of
today’s final rule, if they have not
already done so. Municipalities that are
uncertain if they fall within the
urbanized area should ask their
permitting authority. EPA believes that
municipalities should not automatically
take three years and 90 days to develop
a program and submit their NOI. Three
years is the maximum amount of time
to issue a general permit. MS4s that are
automatically designated under today’s
rule may have less than 3 years and 90
days if the permitting authority issues a
permit that requires submission of NOIs
before that time. EPA encourages States
to modify their NPDES program to
include storm water and issue their
permits as soon as possible. It is
important for permitting authorities to
keep their municipalities informed of
their progress in developing or
modifying their NPDES storm water
requirements.

EPA recognizes that MS4s brought
into the program due to the 2000 Census
calculations do not have as much time
to develop a program as those already
designated from the 1990 Census.
However, the official Bureau of the
Census urbanized area calculation for
the 2000 Census is expected to be
published in the Federal Register in the
spring of 2002, which should give the
potentially affected MS4s adequate time
to prepare for compliance under the
applicable permit. However, if the
publication of this information is
delayed, MS4s in newly designated
urbanized areas will have 180 days from
the time the new designations are
published to submit an NOI, consistent
with the time frame for other regulated
MS4s that are designated after
promulgation of the rule.

The proposed application deadline for
MS4s designated under § 122.32(a)(2)

was within 60 days of notice. Many
commenters stated that 60 days does not
provide adequate time for the
preparation of an NOI or permit
application. EPA agrees that newly
designated MS4s may not be aware that
they might be designated since the
permitting authority could take several
years to develop designation criteria.
EPA has decided that the application
time frame for these facilities should be
consistent with the 180 days allowed for
facilities designated under
§§ 122.26(a)(9)(i)(C) and (D). Section
122.33(c)(2) of today’s final rule
contains the modified time frame of 180
days to apply for coverage.

h. Reevaluation of Rule
The municipal caucus of the Storm

Water Phase II FACA Subcommittee
asked EPA to demonstrate its
commitment to revisit the municipal
requirements of today’s rule and make
changes where necessary after
evaluating the storm water program and
researching the effectiveness of
municipal BMPs. In § 122.37 of today’s
final rule, EPA commits to revisiting the
regulations for the municipal storm
water discharge control program after
completion of the first two permit terms.
EPA intends to use this time to work
closely with stakeholders on research
efforts. Gathering and analyzing data
related to the storm water program,
including data regarding the
effectiveness of BMPs, is critical to
EPA’s storm water program evaluation.
EPA does not intend to change today’s
NPDES municipal storm water program
until the end of this period, except
under the following circumstances: a
court decision requires changes; a
technical change is necessary for
implementation; or the CWA is
modified, thereby requiring changes.
After careful analysis, EPA might also
consider changes from consensus-based
stakeholder requests regarding
requirements applicable to newly
regulated MS4s. EPA will apply the
August 1, 1996, Interim Permitting
Approach to today’s program during
this interim period and encourages all
permitting authorities to use this
approach in municipal storm water
permits for newly regulated MS4s and
in determining MS4 permit
requirements under a TMDL approach.
After careful consideration of the data,
EPA will make modifications as
necessary.

EPA received comments that
supported waiting two permit cycles
before re-evaluating the rule and other
comments that requested re-evaluation
much sooner. EPA anticipates two full
permit cycles are necessary to obtain

enough data to significantly evaluate the
rule. The re-evaluation time frame of 13
years from today remains as proposed.

I. Other Designated Storm Water
Discharges

1. Discharges Associated with Small
Construction Activity

Section 122.26(b)(15) of today’s rule
designates certain construction
activities for regulation as ‘‘storm water
discharges associated with small
construction activity.’’ Specifically,
storm water discharges from
construction activity equal to or greater
than 1 acre and less than 5 acres are
automatically designated except in
those circumstances where the operator
(i.e., person responsible for discharges
that might occur) certifies to the
permitting authority that one of two
specific waiver circumstances
(described in section b. below) applies.
Sites below one acre may be designated
under § 122.26(b)(15)(ii) where
necessary to protect water quality.

Today’s rule regulates these
construction-related storm water
sources under CWA section 402(p)(6) to
protect water quality rather than under
CWA section 402(p)(2). Designation
under 402(p)(6) gives States and EPA
the flexibility to waive the permit
requirement for construction activity
that is not likely to impair water quality,
and to designate additional sources
below one acre that are likely to cause
water quality impairment. Thus, the one
acre threshold of today’s rule is not an
absolute threshold like the five acre
threshold that applies under the existing
storm water rule.

Today’s rule regulating certain storm
water discharges from construction
activity disturbing less than 5 acres is
consistent with the 9th Circuit remand
in NRDC v. EPA, 966 F.2d 1292 (9th Cir.
1992). In that case, the court remanded
portions of the existing storm water
regulations related to discharges from
construction sites. The existing Phase I
regulations define ‘‘storm water
discharges associated with industrial
activity’’ to include storm water
discharges from construction sites
disturbing 5 acres or more of total land
area (see 40 CFR 122.26(b)(14)(x)). In its
decision, the court concluded that the 5-
acre threshold was improper because
the Agency had failed to identify
information ‘‘to support its perception
that construction activities on less than
5 acres are non-industrial in nature’’
(966 F.2d at 1306). The court remanded
the exemption to EPA for further
proceedings (966 F.2d at 1310). EPA’s
objectives in today’s action include an
effort to (1) address the 9th Circuit
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remand to reconsider regulation of
storm water discharges from
construction activities that disturb less
than 5 acres of land, (2) address water
quality concerns associated with such
activities, and (3) balance conflicting
recommendations and concerns of
stakeholders in the regulation of
additional construction activity.

EPA responded to the Ninth Circuit’s
decision by designating discharges from
construction activities that disturb
between 1 and 5 acres as ‘‘discharges
associated with small construction
activity’’ under CWA section 402(p)(6),
rather than as ‘‘discharges associated
with industrial activity’’ under CWA
section 402(p)(2)(B). Although a size
criterion alone may be an indicator of
whether runoff from construction sites
between 1 and 5 acres is ‘‘associated
with industrial activity,’’ the Agency is
instead relying on a size threshold in
tandem with provisions that allow for
designations and waivers based on
potential for ‘‘predicted water quality
impairments’’ to regulate construction
sites between 1 and 5 acres under CWA
section 402(p)(6). This approach was
chosen by the Agency for the sake of
simplicity and certainty and, most
importantly, to protect water quality
consistent with the mandate of CWA
section 402(p)(6). Today’s rule also
includes extended application deadlines
for this new category of dischargers
under the authority of CWA section
402(p)(6) (see § 122.26(e)(8) of today’s
rule).

In today’s rule, EPA is regulating
storm water discharges from additional
construction sites to better protect the
Nation’s waters, while remaining
sensitive to a concern that the Agency
should not regulate discharges from
construction sites that might not or do
not have adverse water quality impacts.
EPA believes that today’s rule will
successfully accomplish this objective
by establishing a 1-acre threshold
nationwide that includes the flexibility
to allow the permitting authority to both
waive requirements for discharges from
sites that are not expected to cause
adverse water quality impacts and to
designate discharges from sites below 1-
acre based on adverse water quality
impacts.

In addition to the diminishing water
quality benefits of regulating all sites
below one acre, the Agency relied on
practical considerations in establishing
a one acre threshold and not setting a
lower threshold. Regardless of the
threshold established by EPA, a NPDES
permit can only be required if a
construction site has a point source
discharge. A point source discharge
means that pollutants are added to

waters of the United States through a
discernible, confined, discrete
conveyance. ‘‘Sheet flow’’ runoff from a
small construction site would not result
in a point source discharge unless and
until it channelized. As the amount of
disturbed land surface decreases,
precipitation is less likely to channelize
and create a ‘‘point source’’ discharge
(assuming the absence of steep slopes or
other factors that lead to increased
channelization). Categorical designation
of very small sites may create confusion
about applicability of the NPDES
permitting program to those sites. EPA’s
one acre threshold reflects, in part, the
need to recognize that smaller sites are
less likely to result in point source
discharges. Of course, the NPDES
permitting authority could designate
smaller sites (below one acre, assuming
point source discharges occur from the
smaller designated sites) for regulation
if a watershed or other local assessment
indicated the need to do so. The Phase
II rule includes this designation
authority at 40 CFR 122.26(a)(9)(i)(D)
and (b)(15)(ii).

The one acre threshold also provides
an administrative tool for more easily
identifying those sites that are identified
for coverage by the rule (but may receive
a waiver) and those that are not
automatically covered (but may be
designated for inclusion). Although all
construction sites less than five acres
could have a significant water quality
impact cumulatively, EPA is
automatically designating for permit
coverage only those storm water
discharges from construction sites that
disturb land equal to or greater than one
acre. Categorical regulation of
discharges from construction below this
one acre threshold would overwhelm
the resources of permitting authorities
and might not yield corresponding
water quality benefits. Construction
activities that disturb less than one acre
make up, in total, a very small
percentage of the total land disturbance
from construction nationwide. The one
acre threshold is reasonable for
accomplishing the water quality goals of
CWA section 402(p)(6) because it results
in 97.5% of the total acreage disturbed
by construction being designated for
coverage by the NPDES storm water
program, while excluding from
automatic coverage the numerous
smaller sites that represent 24.7% of the
total number of construction sites.

Some commenters believed that EPA
has not adequately identified water
quality problems associated with storm
water discharges from construction
activity disturbing less than five acres.
Other commenters believed that storm
water discharges from small

construction activity is a significant
water quality problem nationwide.
Section I.B.3, Construction Site Runoff,
provides a detailed discussion of
adverse water quality impacts resulting
from construction site storm water
discharges. EPA is regulating storm
water discharges from construction
activity disturbing between 1 and 5
acres because the cumulative impact of
many sources, and not just a single
identified source, is typically the cause
for water quality impairments,
particularly for sediment-related water
quality standards.

Several commenters requested that
EPA regulate discharges from small
construction activity as ‘‘discharges
associated with industrial activity’’
under CWA 402(p)(4) and not, as
proposed, as ‘‘storm water discharges
associated with other activity’’ under
CWA 402(p)(6). EPA is regulating
discharges from small construction sites
as ‘‘small construction activity’’ under
the authority of CWA section 402(p)(6),
rather than section 402(p)(4), to ensure
that regulation of these sources is water
quality-sensitive. CWA section 402(p)(6)
affords the opportunity for designations
and waivers of sources based on
potential for ‘‘predicted water quality
impairments.’’ Regulation of storm
water ‘‘associated with industrial
activity’’ does not necessarily focus
regulation to protect water quality.

a. Scope
The definition of ‘‘storm water

discharges associated with small
construction activity’’ includes
discharges from construction activities,
such as clearing, grading, and
excavating activities, that result in the
disturbance of equal to or greater than
1 acre and less than 5 acres (see
§ 122.26(b)(15)(i)). Such activities could
include: road building; construction of
residential houses, office buildings, or
industrial buildings; or demolition
activity. The definition of ‘‘storm water
discharges associated with small
construction activity’’ also includes any
other construction activity, regardless of
size, designated based on the potential
for contribution to a violation of a water
quality standard or for significant
contribution of pollutants to waters of
the United States (§ 122.26(b)(15)(ii)).
This designation is made by the
Director, or in States with approved
NPDES programs, either the Director or
the EPA Regional Administrator.

For the purposes of today’s rule, the
definition of ‘‘storm water discharges
associated with small construction
activity’’ includes discharges from
activities disturbing less than 1 acre if
that construction activity is part of a
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‘‘larger common plan of development or
sale’’ with a planned disturbance of
equal to or greater than 1 acre of land.
A ‘‘larger common plan of development
or sale’’ means a contiguous area where
multiple separate and distinct
construction activities are planned to
occur at different times on different
schedules under one plan, e.g., a
housing development of five 1⁄4 acre lots
(§ 122.26(b)(15)(i)).

In addition to the regulatory text for
smaller construction, the Agency is also
revising the existing text of
§ 122.26(b)(14)(x) to clarify EPA’s
intention regarding construction
projects involving a larger common plan
of development or sale ultimately
disturbing 5 or more acres. Operators of
such sites are required to seek coverage
under an NPDES permit regardless of
the number of lots in the larger plan
because designation for permit coverage
is based on the total amount of land area
to be disturbed under the common plan.
This designation attempts to address the
potential cumulative effects of
numerous construction activities
concentrated in a given area.

Several commenters asked that EPA
allow the permitting authority to set the
appropriate size threshold based on
water quality studies. While EPA agrees
that location-specific water quality
studies provide an ideal information
base from which to make regulatory
decisions, today’s rule establishes a
default standard for regulation in the
absence of location-specific studies. The
rule does allow for deviation from the
default standard through additional
designations and waivers, however,
when supported by location-specific
water quality information. The rule
codifies the ability of permitting
authorities to provide waivers for sites
greater than or equal to one acre (the
default standard) and designate
additional discharges from small sites
below one acre when location-specific
information suggests that the default 1
acre standard is either unnecessary
(waivers) or too limited (designations) to
protect water quality.

Some commenters wanted EPA to
base the regulation of storm water
discharges from construction sites not
only on size, but also on the duration
and intensity of activity occurring on
the site. EPA believes that a national 1-
acre threshold, in combination with
waivers and additional designations, is
the most effective and simplest way to
address adverse water quality impacts
from storm water from small
construction sites. Moreover, as
discussed below, the waiver for rainfall
erosivity does account for projects of
limited duration. EPA believes,

however, that the intensity of activity
occurring on-site would be a very
difficult condition to quantify.

Many commenters requested that EPA
maintain the 5 acre threshold from the
existing regulations, which include
opportunities for site-specific
designation, as the regulatory scope for
regulating storm water from
construction sites, i.e., that the Agency
not automatically regulate storm water
discharges from sites less than 5 acres.
Several commenters wanted
construction requirements to be applied
to sites smaller than 1 acre, while some
commenters suggested alternative
thresholds of 2 or 3 acres. The rest of the
commenters supported the 1 acre
threshold. None of the commenters
presented any data or rationales to
support a specific size threshold.

EPA examined alternative size
thresholds, including 0.5 acre, 1 acre, 2
acres and 5 acres. EPA had difficulty
evaluating the alternative size
thresholds because, while directly
proportional to the size of the disturbed
site, the water quality threat posed by
discharges from construction sites of
differing sizes varies nationwide,
depending on the local climatological,
geological, geographical, and
hydrological influences. In order to
ensure improvements in water quality
nationwide, however, today’s rule does
not allow various permitting authorities
to establish different size thresholds
except based on the waiver and
designation provisions of the rule. EPA
believes that the water quality impact
from small construction sites is as high
as or higher than the impact from larger
sites on a per acre basis. By selecting the
1 acre size threshold and coupling it
with waivers and additional
designations, EPA is seeking to
standardize improvement of water
quality on a national basis while
providing permitting authorities with
the opportunity to designate those
unregulated activities causing water
quality impairments regardless of site
size, as well as to waive requirements
when information demonstrates that
regulation is unnecessary.

EPA recognizes that the size criterion
alone may not be the most ideal
predictor of the need for regulation, but
effective protection of water quality
depends as much on simplicity in
implementation as it does on the
scientific information underlying the
regulatory criteria. The default size
criterion of 1 acre will ensure protection
against adverse water quality impacts
from storm water from small
construction sites while not
overburdening the resources of
permitting authorities and the

construction industry to implement the
program to protect water quality in the
first place.

One commenter stated a need to
clarify whether routine road
maintenance is considered construction
activity for the purpose of today’s rule.
The NPDES general permit for
discharges from construction sites larger
than 5 acres defined ‘‘commencement of
construction’’ as the initial disturbance
of soils associated with clearing,
grading, or excavating activities or other
construction activities (63 FR 7913). For
construction sites disturbing less than 5
acres, EPA does not consider
construction activity to include routine
maintenance performed to maintain the
original line and grade, hydraulic
capacity, or original purpose of the
facility.

Two commenters believed that the
Multi-Sector General Permit for storm
water discharges from industrial
activities (MSGP) (60 FR 50804) already
applies to storm water discharges from
construction activities at oil and gas
exploration and production sites and
asked for a clarification on this issue.
Commenters also requested a single
general permit to authorize both
industrial storm water discharges and
construction site discharges which
occur at the same industrial site.

Currently, when construction activity
disturbing more than 5 acres occurs on
an industrial site covered by the MSGP,
authorization under a separate NPDES
construction permit is needed because
the MSGP does not include the
‘‘construction’’ industrial sector. While
the MSGP does address sediment and
erosion control, it is not as specific as
the NPDES general permit for storm
water discharges from construction
activities disturbing more than 5 acres.
Though permitting authorities could
conceivably develop a single general
permit to authorize storm water
discharges associated with construction
activity at these industrial facilities, the
commenter’s request is not addressed by
today’s rulemaking. When today’s rule
is implemented through general permits
(to be issued later), the permitting
authority will have discretion whether
or not to incorporate the permit
requirements for both the industrial
storm water discharges and construction
site storm water discharges into a single
general permit. This type of request
should be addressed to the permitting
authority.

One commenter suggested that
discharges from small construction sites
should be regulated through a ‘‘self-
implementing rule’’ approach. While
today’s rule is not a self-implementing
rule, it does add § 122.28(b)(2)(v), which
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gives the permitting authority the
discretion to authorize a construction
general permit for sites less than 5 acres
without submitting a notice of intent.
Such non-registration general permits
function similarly to self-implementing
rules, but are, in fact, permits. Today’s
rule will be implemented through
NPDES permits rather than self-
implementing regulations to capitalize
on the compliance, tracking,
enforcement, and public participation
associated with NPDES permits (see
discussion in section II.C).

Other commenters believed that only
the permitting authority should regulate
construction site storm water discharges
(under a NPDES permit) and that a
small MS4 operator’s regulation of
storm water discharges associated with
construction (under the small MS4
NPDES storm water program) is
redundant. EPA disagrees that control
measure implementation by the NPDES
authority and the small MS4 operator is
redundant. To the extent the two efforts
overlap, today’s rule provides for
consolidation and coordination of
substantive requirements via
incorporation by reference permitting.
Small MS4s operators may choose to
impose more prescriptive requirements
than an NPDES permitting authority
based on localized water quality needs.
In those cases, EPA intends that the
substantive requirements from the small
MS4 program should apply as the
NPDES permit requirements for the
construction site discharger. In cases
where a small MS4 program does not
prioritize and focus on storm water from
construction sites (beyond the small
MS4 minimum control measure in
today’s rule, which does not require the
small MS4 operator to control
construction site discharges in a manner
as prescriptive as is expected for
discharges regulated under NPDES
permits), the Agency intends that the
NPDES general permit will provide the
substantive standards applicable to the
construction site discharge. EPA does
anticipate, however, that
implementation of MS4 programs to
address construction site runoff within
their jurisdiction will enhance overall
NPDES compliance by construction site
dischargers. EPA also notes that under
§ 122.35(b), the permitting authority
may recognize its own program to
control storm water discharges from
construction sites in lieu of requiring
such a program in an MS4’s NPDES
permit, provided that the permitting
authority’s program satisfies the
requirements of § 122.34(b)(4),
including, for example, procedures for
site plan reviews and consideration of

information submitted by the public on
individual construction sites in each
jurisdiction required to be covered by
the program.

b. Waivers
Under § 122.26(b)(15)(i) of today’s

rule, NPDES permitting authorities may
waive today’s requirement for
construction site operators to obtain a
permit in two circumstances. The first
waiver is intended to apply where little
or no rainfall is expected during the
period of construction. The second
waiver may be granted when a TMDL or
equivalent analysis indicates that
controls on construction site discharges
are not needed to protect water quality.

The first waiver is based on ‘‘low
predicted rainfall erosivity’’ which can
be found using tables of rainfall-runoff
erosivity (R) values published for each
region in the U.S. R factors are
published in the U.S. Department of
Agriculture (USDA) Agricultural
Handbook 703 (Renard, K.G., Foster,
G.R., Weesies, G.A., McCool, D.K., and
D.C. Yoder. 1997. Predicting Soil
Erosion by Water: A Guide to
Conservation Planning with the Revised
Universal Soil Loss Equation (RUSLE).
U.S. Department of Agriculture
Handbook 703). The R factor varies
based on the time during the year when
construction activity occurs, where in
the country it occurs, and how long the
construction activity lasts. The
permitting authority may determine,
using Handbook 703, which times of
year, if any, the waiver opportunity is
available for construction activity. EPA
will provide assistance either through
computer programs or the World Wide
Web on how to determine whether this
waiver applies for a particular
geographic area and time period.
Application of this waiver for regulatory
purposes will be determined by the
authorized NPDES authority. This
waiver is discussed further in the
following section titled Rainfall-
Erosivity Waiver.

The second waiver is based on a
consideration of ambient water quality.
This waiver is available after a State or
EPA develops and implements TMDLs
for the pollutant(s) of concern from
storm water discharges associated with
construction activity. This waiver is also
available for sites discharging to non-
impaired waters that do not require
TMDLs, when an equivalent analysis
has determined allocations for small
construction sites for the pollutant(s) of
concern or determined that such
allocations are not needed to protect
water quality based on consideration of
existing in-stream concentrations,
expected growth in pollutant

contributions from all sources, and a
margin of safety. The Agency envisions
an equivalent analysis that would
demonstrate that water quality is not
threatened by storm water discharges
from small construction activity. This
waiver is discussed further below in the
sections titled TMDL Waiver and Water
Quality Issues.

The proposed rule included a waiver
based on ‘‘low predicted soil loss.’’ This
waiver provision would have been
applicable on a case-by-case basis where
the annual soil loss rate for the period
of construction for a site, using the
Revised Universal Soil Loss Equation
(RUSLE), would be less than 2 tons/
acre/year. The annual soil loss rate of
less than 2 tons/acre/year would be
calculated through the use of the RUSLE
equation, assuming the constants of no
ground cover and no runoff controls in
place.

Several commenters found the low
soil loss waiver too complex and
impractical, and stated that expertise is
not available at the local level to prepare
and evaluate eligibility for the waiver.
Another commenter questioned whether
two tons/acre/year was an appropriate
threshold for predicting adverse water
quality impacts. Two other commenters
said that RUSLE was never intended to
predict off-site impacts and is not an
indicator of potential harm to water
quality. EPA agrees with the
commenters on the difficulty associated
with determining and implementing
this waiver. Most construction site
operators are not familiar with the
RUSLE program, and the potential
burden on the permitting authority,
construction industry, USDA’s Natural
Resources Conservation Service and
conservation districts probably would
have been significant. The Agency has
not included this waiver in the final
rule.

Two commenters asked that EPA
allow States the flexibility to develop
their own waiver criteria but did not
suggest how the Agency (or affected
stakeholders) could evaluate the
acceptability of alternative State waiver
criteria. Therefore, the final rule does
not provide for any such alternative
waivers. If a State does seek to develop
alternate waiver criteria, then EPA
procedures afford the opportunity for
subsequent actions, for example, under
the Project XL Program in EPA’s Office
of Reinvention, which seeks cleaner,
smarter, and cheaper solutions to
environmental problems. Many
commenters suggested that EPA extend
these waivers to existing industrial
storm water regulations for construction
activity greater than 5 acres. These
construction site discharges are
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regulated as industrial storm water
discharges under CWA 402(p)(2) and are
not eligible for such water quality-based
waivers.

Two commenters were concerned that
waivers would create a potential for
significant degradation of small streams.
EPA disagrees. If small streams are
threatened, the permitting authority
would choose not to provide any
waivers. In addition, permitting
authorities may protect small streams by
designating discharges from small
construction activity based on the
potential for contribution to a violation
of a water quality standard or for
significant contribution of pollutants to
waters of the U.S.

Two commenters asked that the
waiver options be eliminated. They felt
it would create a gross inequity within
the construction community if some
projects will not be subject to the
requirements of today’s rule. While the
comments may be valid, EPA disagrees
that waivers should be disallowed on
this basis. Construction site discharges
that qualify for a waiver from permitting
requirements are not expected to
present a threat to water quality, which
is the basis for designation and
regulation under today’s rule.

A number of commenters suggested
additional waivers in cases where new
development will result in no additional
adverse impacts to water quality as
compared to the existing development it
replaces. EPA believes these waivers are
either unworkable or unnecessary. It
would be very difficult for most
construction operators to determine, as
well as for other stakeholders to verify,
on a site-by-site basis, that there is no
potential for adverse impact to water
quality compared to the replaced
development.

Other commenters proposed waivers
in cases where a local erosion and
sediment control program covers the
project or a separate waiver for small
linear utility projects. Instead of
waivers, today’s rule addresses the first
suggestion through the qualifying
program provision described in the
section titled Cross-Referencing State/
Local Erosion and Sediment Control
Programs below. Today’s rule provides
waivers for small linear projects in so
far as they satisfy conditions for low
rainfall erosivity. (See
§ 122.26(b)(15)(i)(A).)

Other commenters suggested waivers
based on distance to water body,
existence of vegetated buffer around
water body, slope of disturbed land, or
if discharging to very large bodies of
water. As a result of public outreach,
EPA believes that these proposed
waivers would be generally unworkable

for construction site dischargers and
permitting authorities because of the
difficulty in applying them to all small
sites.

One commenter mentioned that
waivers for the R factor (rainfall-
erosivity) and soil loss are effluent
standards that have not been developed
in accordance with sections 301 and 304
of the CWA. EPA disagrees that these
sections are relevant to the designation
of sources in today’s rule. The waiver
provisions in this section of the rule are
jurisdictional because they affect the
scope of the universe of entities subject
to the NPDES program. Therefore, the
waiver provisions are not themselves
substantive control standards
implemented through NPDES permits,
and thus, not subject to the statutory
criteria in sections 301 and 304.

Another commenter stated that
waivers would allow exemptions to the
technology based requirements and
would thus be inconsistent with the
two-fold approach of the CWA (a
technology based minimum and a water
quality based overlay). EPA
acknowledges that the CWA does not
generally provide for waivers for the
Act’s technology-based requirements.
The waiver provisions do not create
exemptions from technology-based
standards that apply to NPDES
dischargers; they provide exemption
from the underlying requirement for an
NPDES permit in the first place.
Protection of water quality is the reason
these smaller sites are designated for
regulation under NPDES. The Act’s two
fold approach imposes more stringent
water quality based effluent limitations
when technology-based limitations
applicable to regulated dischargers are
insufficient to meet water quality
standards. Under today’s rule, water
quality protection is the basis for
determining which of the unregulated
sources should be regulated at all. Thus,
today’s rule is entirely consistent with
the Act’s two fold approach.

i. Rainfall-Erosivity Waiver. The
rainfall-erosivity waiver under
§ 122.26(b)(15)(i)(A) is intended to
exempt the requirements for a permit
when and where negligible rainfall/
runoff-erosivity is expected. In the
development of the Universal Soil Loss
Equation, analysis of data indicated that
when factors other than rainfall are held
constant, soil loss is directly
proportional to a rainfall factor
composed of total storm kinetic energy
times the maximum 30 minute
intensity. The average annual sum of the
storm energy and intensity values for an
area comprise the R factor—the rainfall
erosivity index. A detailed explanation
of the R factor can be found in

Predicting Soil Erosion by Water: A
Guide to Conservation Planning With
the Revised Universal Soil Loss
Equation (RUSLE) (USDA, 1997).

This waiver is time-sensitive and is
dependent on when during the year a
construction activity takes place, how
long it lasts, and the expected rainfall
and intensity during that time. R factors
vary based on location. EPA anticipates
that this waiver opportunity responds to
concerns about the requirement for a
permit when it is not expected to rain,
especially in the arid areas of the U.S.
Under today’s rule, the permitting
authority could waive the requirements
for a permit for time periods when the
rainfall-erosivity factor (‘‘R’’ in RUSLE)
is less than five during the period of
construction. For the purposes of
calculating this waiver, the period of
construction activity starts at the time of
initial disturbance and ends with the
time of final stabilization. The operator
must submit a written certification to
the Director in order to apply for such
a waiver. EPA believes that those areas
receiving negligible rainfall during
certain times of the year are unlikely to
have storm events causing discharges
that could adversely impact receiving
streams. Consequently, BMPs would not
be necessary on those smaller sites. This
waiver is most applicable to projects of
short duration and to the arid regions of
the country where the occurrence of
rainfall follows a cyclic pattern—
between no rain and extremely heavy
rain. EPA review of rainfall records for
these areas indicates that, during
periods of the year when the number of
events and quantity of rain are low,
storm water discharges from the smaller
construction sites regulated under
today’s rule should be minimal.

Some commenters supported the use
of the R factor as a waiver, while others
felt that a waiver based on rainfall
statistics ignores the fact that it may rain
on any given day and it is the
cumulative effect of wet weather
discharges which cause water quality
impairments. A commenter also asked
what happens in ‘‘El Niño’’ years when
significantly more rainfall than normal
occurs. Another commenter also
expressed concern that this waiver was
not based on a measured water quality
impact, but instead on an indicator of
potential impact. In response to the
previous comments, EPA notes that,
under CWA 402(p)(6), sources are
designated on their potential for adverse
impact. Designation under the section is
prospective, not retrospective or
remedial only. For that reason, the
waivers under today’s rule also operate
prospectively. EPA wanted to waive
requirements for sites with little
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potential to impair water quality, and
the R factor is the most straightforward
way to do this. The permitting
authority, if electing to use waivers,
could always suspend the use of
waivers in certain areas or during
certain times. In addition, the
permitting authority may choose to use
a lower R factor threshold than the one
set by EPA. Application of this waiver
is at the discretion of the permitting
authority, subject only to the limitation
that R factors cannot exceed 5.

One commenter expressed the need
for EPA to provide a justification for the
threshold value used for the R factor.
None of the commenters included any
data to show that EPA’s proposed R
factor of 2 was either too high or too
low. EPA is using the R factor as an
indicator of the potential to impact
water quality. In an effort to determine
which R threshold should be used, EPA
conducted additional analysis of the
rainfall/runoff erosivity factor for 134
sites across the country. For an R factor
threshold of 5, approximately 12% of
sites would be waived if the project
period lasted 6 months, 27% for 3
months, 47% for 1 month, and 60% of
sites would be waived if the project
lasted for only 15 days. None of the 134
sites would be waived if the project
lasted an entire year. For an R factor
threshold of 2, approximately 9% of
sites would be waived if the project
period lasted 6 months, 15% for 3
months, 31% for 1 month, and 43% for
15 days. For an R factor threshold of 10,
approximately 22% of sites would be
waived if the project period lasted 6
months, 37% for 3 months, 60% for 1
month, and 78% for 15 days. EPA
believes that an R factor of 5 is an
adequate threshold to waive
requirements for sites because they
would not reasonably be expected to
impair water quality.

EPA will develop, as part of the tool
box described in section II.A.5,
guidance materials and computer or
web-accessible programs to assist
permitting authorities and construction
site discharges in determining if any
resulting storm water discharges from
specific projects are eligible for this
waiver.

ii. Water Quality Waiver. The water
quality waiver under
§ 122.26(b)(15)(i)(B) is available where
storm water controls are not needed
based on a comprehensive, location-
specific evaluation of water quality
needs. The waiver is available based on
either an EPA-approved ‘‘total
maximum daily load’’ (TMDL) under
section 303(d) of the CWA that
addresses the pollutant(s) of concern or,
for sites discharging to non-impaired

waters that do not require TMDLs, an
equivalent analysis that has either
determined allocations for small
construction sites for the pollutant(s) of
concern or determined that such
allocations are not needed to protect
water quality based on consideration of
existing in-stream concentrations,
expected growth in pollutant
contributions from all sources, and a
margin of safety. The pollutants of
concern that must be addressed include
sediment or a parameter that addresses
sediment (such as total suspended
solids (TSS), turbidity or siltation) and
any other pollutant that has been
identified as a cause of impairment of
any water body that will receive a
discharge from the construction activity.
The operator must certify to the NPDES
permitting authority that the
construction activity will take place,
and storm water discharges will occur,
within the applicable drainage area
evaluated in the TMDLs or equivalent
analyses.

Today’s rule modifies the approach in
the proposed rule. EPA proposed to
allow a waiver of permit requirements
for small construction if storm water
controls were determined to be
unnecessary based on ‘‘wasteload
allocations that are part of ‘total
maximum daily loads’ (TMDLs) that
address the pollutants of concern,’’ or ‘‘a
comprehensive watershed plan,
implemented for the water body, that
includes the equivalents of TMDLs, and
addresses the pollutants of concern.’’

Commenters asked for clarification of
the terms ‘‘comprehensive watershed
plans’’ and ‘‘equivalent of TMDLs.’’ EPA
intended that both terms would include
a comprehensive analysis that
determines that controls on small
construction sites are not needed based
on consideration of existing in-stream
concentrations, expected growth in
pollutant contributions from all sources,
and a margin of safety. Today’s rule
makes this clarification.

One commenter pointed out that there
are no water quality standards for
suspended solids, the major pollutant
expected in discharges from
construction activity. The commenter
asserted that no waiver would ever be
available. Another commenter noted
that there are no sediment criteria
developed for streams, also making this
waiver useless. EPA notes that a number
of States and Tribes have water quality
standards that address TSS, which are
narrative in form, and that may serve as
a basis for water quality-based effluent
limits. As efforts to identify
impairments and improve water quality
progress, some States may yet develop
water quality standards for suspended

solids. Although several TMDLs for
sediment and related parameters have
been established, EPA does recognize
that currently it is extremely difficult to
develop TMDLs for sediment. EPA is
partially addressing this concern by
clarifying in today’s rule that the
waivers may be based on a TMDL or
equivalent analyses for sediment or one
of the various pollutant parameters that
are a proxy for sediment. These include
TSS, turbidity and siltation.

Other commenters noted that this
waiver was unattainable if a TMDL or
equivalent analysis must be available for
every pollutant that could possibly be
present in any amount in discharges
from small construction sites regardless
of whether the pollutant is causing
water quality impairment. Commenters
asked that EPA identify what constitutes
the ‘‘pollutants of concern’’ for which a
TMDL or its equivalent must be
developed. EPA has revised the
proposed rule in response to these
concerns.

In order for discharges from
construction sites under five acres to
qualify for the water quality waiver of
today’s rule, the construction site
operator must demonstrate that storm
water controls are not necessary for
sediment or a parameter that addresses
sediment (such as TSS, turbidity or
siltation) and any other pollutant that
has been identified as a cause of
impairment of any water body that will
receive a discharge from the
construction activity. Even if the water
body is not currently impaired for
sediment, today’s rule requires an
analysis of the potential impacts of
sediment because the storm water
discharges from the construction
activity will be a new source of loading
to the water body that could constitute
a new impairment. Because the water
body will not necessarily have been
included on a ‘‘303(d) list’’ and a TMDL
will not necessarily be required, the rule
continues to allow an analysis that is
the equivalent of a TMDL. The
designation of storm water discharges
from small construction activity for
regulation in today’s rule is intended to
control pollutants other than sediment.
This waiver provision requires a TMDL
or equivalent analysis for a pollutant
other than gross particulates (i.e.,
sediment and other particulate-focused
pollutant parameters) only if the
receiving water is currently impaired for
that pollutant.

One commenter expressed the
concern that construction operators will
not know if they are in a watershed
covered by a TMDL. To the extent this
is an operator’s concern, he or she could
contact their NPDES permitting
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authority before applying for permit
coverage to determine if receiving water
is subject to a TMDL. Alternatively, the
permitting authority could identify the
TMDL (or equivalent analysis) areas in
the general permit or another operator-
accessible information source.

Another commenter expressed the
concern that a TMDL waiver is likely to
be ineffective because the TMDL list is
submitted only once every 2 years. By
the time a water is listed, the activity
may have been completed and
stabilized. The commenter argued that,
if a watershed is impaired due to
sediment from construction, then storm
water controls will still be needed,
because small construction can only be
waived when it is not identified as a
source of impairment. In response, EPA
notes that an analysis that is the
equivalent of a TMDL (specifically,
equivalent to the component of a TMDL
that comprehensively analyses existing
ambient conditions against the
applicable water quality standards) may
also provide a basis for waiver from the
default 1 acre designation. Also, even if
a water has been identified as impaired
for sediment, it is possible that a site or
category of sites may receive an
allocation that is sufficiently high
enough to allow discharges without
storm water controls.

c. Permit Process and Administration
The operator of the construction site,

as with any operator of a point source
discharge, is responsible for obtaining
coverage under a NPDES permit as
required by § 122.21(b). The ‘‘operator’’
of the construction site, as explained in
the current NPDES construction general
permit, is typically the party or parties
that either individually or collectively
meet the following two criteria: (1)
Operational control over the site
specifications, including the ability to
make modifications in the
specifications; and (2) day-to-day
operational control of those activities at
the site necessary to ensure compliance
with permit conditions (63 FR 7859). If
more than one party meets these
criteria, then each party involved would
typically be a co-permittee with any
other operators. The operator could be
the owner, the developer, the general
contractor, or individual contractor.
When responsibility for operational
control is shared, all operators must
apply.

In today’s rule, EPA is not requiring
an NOI for NPDES general permits for
storm water discharges from
construction activities regulated by
§ 122.26(b)(15) if the NPDES permitting
authority finds that the use of NOIs
would be inappropriate (see

§ 122.28(b)(2)(v)). Under this approach,
the NPDES permitting authority will
have the discretion to decide whether or
not to require NOIs for discharges from
construction activity less than 5 acres.
Compared to the existing storm water
regulation, the permitting authority thus
has increased flexibility in program
implementation. EPA does recommend
the use of NOIs, however because NOIs
track permit coverage and provide a
useful information source to prioritize
inspections or enforcement. Requiring
an NOI allows for greater accountability
by, and tracking of, dischargers. This
simple permit application and reporting
mechanism also allows for better
outreach to the regulated community,
uses an existing and familiar
mechanism, and is consistent with the
existing requirements for storm water
discharges from larger construction
activities. Today’s rule does not amend
the requirement for NOIs in general
permits for storm water discharges from
construction activity disturbing 5 acres
for more. See § 122.28(b)(2)(v).

EPA expects that the vast majority of
discharges of storm water associated
with small construction activity
identified in § 122.26(b)(15) will be
regulated through general permits. In
the event that an NPDES permitting
authority decides to issue an individual
construction permit, however,
individual application requirements for
these construction site discharges are
found at § 122.26(c)(1)(ii). For any
discharges of storm water associated
with small construction activity
identified in § 122.26(b)(15) that are not
authorized by a general permit, a permit
application made pursuant to
§ 122.26(c) must be submitted to the
Director by 3 years and 90 days after
publication of the final rule.

Some commenters expressed concern
that linear construction projects (e.g.,
roads, highways, pipelines) that cross
several jurisdictions will have to
comply with multiple sets of
requirements from various jurisdictions,
including multiple local governments
and States. EPA is limited in its options
to address these concerns because the
Agency cannot issue NPDES permits in
States authorized to implement the
NPDES program nor preempt other more
stringent local and State requirements.
EPA believes, however, that the option
for incorporating by reference the State,
Tribal or local requirements (see
discussion in Section II.I.2.d., Cross-
Referencing State/Local Erosion and
Sediment Control Programs) should
limit the administrative burden on the
operator responsible for discharges from
linear construction projects. If the
operator were to implement the most

comprehensive of the various
requirements for the whole project, it
could avoid confusion due to differing
requirements for different sections of
the project. In addition, linear utility
projects, which usually have a shorter
project period, are more likely to be
eligible for the rainfall erosivity waiver.

One commenter stated there was no
reason to delay the application period
for regulated storm water discharges
from small construction activities. The
commenter requested that the newly
regulated construction site discharges
should be required to seek permit
coverage within 90 days, as opposed to
3 years, of the effective date of the rule.
The Agency does not accept this
request. EPA anticipates that NPDES
permitting authorities will need one to
two years to develop adequate legal
authority to implement a program to
address this new category of discharges,
as well as to develop and issue general
permits. Moreover, to ensure effective
implementation to protect water quality,
regulatory authorities will need
additional time to inform small
construction site operators of
requirements and provide guidance and
training on these requirements.

Finally, EPA received a comment
requesting that the three year file
retention requirement be deleted for
discharges from small construction
sites. While EPA recognizes that the
three year record retention schedule
may be unnecessary for certain
construction projects, the Agency has
determined it is necessary to retain files
after the completion of the project to
ensure permit compliance, including
applicable construction site stabilization
enabling permit termination for such
sites.

d. Cross-Referencing State, Tribal or
Local Erosion and Sediment Control
Programs

In developing the NPDES permit
requirements for construction sites less
than 5 acres, members of the Storm
Water Phase II FACA Subcommittee
asked EPA to try to minimize
redundancy in the construction permit
requirements. In response, today’s rule
at § 122.44(s) provides for incorporation
of qualifying State, Tribal or local
erosion and sediment control program
requirements by reference into the
NPDES permit authorizing storm water
discharges from construction sites
(described under §§ 122.26(b)(15) and
(b)(14)(x)). The incorporation by
reference approach applies not only to
the newly regulated storm water
discharges (from construction activity
disturbing between 1 and 5 acres,
including designated sites, but

VerDate 29-OCT-99 18:37 Dec 07, 1999 Jkt 190000 PO 00000 Frm 00057 Fmt 4701 Sfmt 4700 E:\FR\FM\08DER2.XXX pfrm07 PsN: 08DER2

0011087



68778 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations

excluding waived sites) but also to
discharges from construction activity
disturbing 5 or more acres already
covered by the existing storm water
regulations. For this latter category of
discharges from construction activity
disturbing 5 or more acres, the
incorporation by reference approach
requires that the pollutant control
requirements from the incorporated
program also satisfy the statutory
standard for limitations representing
application of the best available
technology economically achievable
(BAT) and best conventional pollutant
control technology (BCT).

For permits issued for discharges from
small construction activity defined
under § 122.26(b)(15), a qualifying State,
Tribal, or local erosion and sediment
control program is one that includes the
program elements described under
§ 122.44(s)(1). These elements include
requirements for construction site
operators to implement appropriate
erosion and sediment control BMPs,
requirements to control waste, a
requirement to develop a storm water
pollution prevention plan, and
requirements to submit a site plan for
review. A storm water pollution
prevention plan includes site
descriptions, descriptions of appropriate
control measures, copies of approved
State, Tribal or local requirements,
maintenance procedures, inspection
procedures, and identification of non-
storm water discharges. The
construction site’s permit would require
it to follow the requirements of the
qualifying local program rather than
require it to follow two different sets of
requirements. If a partially-qualifying
program does not have all of the
elements described under § 122.44(s)(1),
then the NPDES permitting authority
may still incorporate language in the
small construction site discharge’s
permit that requires the construction
site operator to follow the program, but
the construction site discharge permit
also must incorporate the missing
required elements in order to satisfy
CWA requirements.

The term ‘‘local’’ refers to the
geographic area of applicability, not the
form of government that develops and
administers the program. Thus, a
qualifying federal erosion and control
program, such as certain programs
developed and administered by the
federal Bureau of Land Management,
could be a qualifying local program.

As a result of this provision, local
requirements will, in effect, provide the
substantive construction site erosion
and sediment control requirements for
the NPDES permit authorization.
Therefore, by following one set of

erosion and sediment control
requirements, construction site
operators satisfy both local and NPDES
permit requirements without
duplicative effort. At the same time,
noncompliance with the referenced
local requirements will be considered
noncompliance with the NPDES permit
which is federally enforceable. The
NPDES permitting authority will, of
course, retain the discretion to decide
whether to include the alternative
requirements in the general permit. EPA
believes that this approach will best
balance the need for consideration of
specific local requirements and local
implementation with the need for
federal and citizen oversight, and will
extend supplemental NPDES
requirements to control storm water
discharges from construction sites.

EPA developed the ‘‘incorporation by
reference’’ approach based on
implementation efforts designed by the
State of Michigan. Michigan relies on
localities to develop substantive
controls for storm water discharges
associated with construction activities
on a localized basis. Localities,
however, are not required to do so. In
areas where the local authority does not
choose to participate, the State
administers the sedimentation and
erosion control requirements. The State
agency, as the NPDES permitting
authority, receives an NOI (termed
‘‘notice of coverage’’ by Michigan)
under the general permit and tracks and
exercises oversight, as appropriate, over
the activity causing the storm water
discharge. Michigan’s goal under these
procedures is to utilize the existing
erosion and sediment control program
infrastructure authorized under State
law for storm water discharge
regulation. (See U.S. Environmental
Protection Agency, Office of Water.
January 7, 1994. Memo: From Michael
B. Cook, Director OWEC, to Water
Management Division Directors,
Regarding the ‘‘Approach Taken by
Michigan to Regulate Storm Water
Discharges from Construction
Activities.’’)

Most commenters supported the
general concept of incorporating by
reference qualifying programs. Two
commenters expressed concern that
different local construction
requirements will create an impossible
regulatory scheme for builders who
work in different localities. EPA
believes that allowing States to
incorporate qualifying programs by
reference will minimize the differences
for builders who work in different areas
of the State. These differences already
exist, however, not only for erosion and
sediment controls, but also other aspects

of construction. In any event, the
criteria for qualification for localized
programs should provide a certain
degree of standardization for various
localities’ requirements. EPA expects
that the new rule for construction and
post-construction BMPs being
developed under CWA section 304(m)
will also encourage standardization of
local requirements. (See discussion of
this new rulemaking in section II.D.1,
Federal Role of this preamble).

Two commenters requested that an
‘‘incorporation by reference’’ should
include permission, in writing, from the
qualifying local program administrator
because of a perceived extra burden on
the referenced program. Any program
requirements incorporated by reference
in NPDES permits should already apply
to construction site dischargers in the
applicable area and therefore should not
add any additional burden to the
referenced program. EPA has left to the
discretion of the permitting authority
the decision on whether to seek
permission from the qualifying program
before cross-referencing it in an NPDES
permit.

One commenter stated that a
qualifying local program should require
a SWPPP. The proposed rule defined
the qualifying local program as a
program the meets the minimum
program requirements established in the
proposed construction minimum
control measure for small MS4s. To
ensure consistency in the controls for
storm water discharges between the
larger, already regulated construction
sites and the discharges from smaller
sites that will be regulated as a result of
today’s rule, EPA has made a change to
define a qualifying local program as one
that includes the elements described in
§ 122.44(s)(1). Section 122.44(s)(1)
requires the development and
implementation of a storm water
pollution prevention plan as a criterion
for qualification of local programs for
incorporation by reference. As noted
above, if a qualifying program does not
include all the elements in § 122.44(s)(1)
then the permitting authority will need
to specify the missing elements in order
to rely on the incorporation by reference
approach.

One commenter asked what happens
in regard to the use of qualifying
programs when a construction site
operator is also the qualifying local
program operator. The provision for
incorporation by reference applies in
this situation also. The local program
operator will be required to comply
with requirements it has established for
others.
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e. Alternative Approaches

EPA received a number of comments
on alternative permitting approaches.
Several commenters supported
regulating discharges only from those
construction sites within urbanized
areas. Other commenters opposed this
approach. EPA chose to address storm
water discharges from construction sites
located both within and outside
urbanized areas because of the potential
for adverse water quality impact from
storm water discharges from smaller
sites in all areas. Regulating only those
sites within urbanized areas would have
excluded a large number of potential
contributors to water quality
impairment and would not address large
areas of new development occurring on
the outer fringes of urbanized areas. In
fact, designating only small construction
discharges within urbanized areas might
create a perverse incentive for building
only outside urbanized areas. Such an
incentive would be inconsistent with
the Agency’s intention behind
designating to protect water quality. The
Agency intends that designation to
protect water quality in today’s rule
should be both remedial and preventive.

A number of commenters encouraged
EPA to cover municipal construction
activities under the small MS4 general
permit, instead of issuing a separate
NPDES construction permit to these
municipal construction projects.
Similarly, a number of commenters
supported EPA giving industrial
facilities the option of having storm
water from construction activities on the
site covered by the industrial storm
water permit. Several other commenters
found that combining multiple permit
types under one general permit
introduced a degree of complexity
which was confusing to permittees.
Permitting authorities have the option of
combining MS4 and construction
permits or industrial and construction
permits, however, specific requirements
for each would still need to be included
in the permit issued. EPA agrees that
this would probably result in a more
complex and confusing permit
compared to the existing component
permits.

Several commenters supported an
alternative for regulated small MS4s
where a local qualified program alone,
without an NPDES permit, is sufficient
to enforce compliance with construction
site discharge requirements. On the
other hand, one commenter stated that
linking the local construction erosion
and sediment control program to the
existing NPDES program for storm water
from larger construction has driven
improvements in many local programs.

Another commenter stated that the
potential fines under the NPDES
program will encourage compliance and
will be much stronger than any fines a
local program may have. EPA agrees
that the NPDES program is the best
approach to address water quality
impacts from construction sites and
provides benefits such as accountability
and federal enforcement.

A number of commenters supported
issuing one permit for each construction
company, instead of a permit for each
individual construction activity (also
requested for storm water discharges
from the larger, already regulated
construction sites). Other commenters
found that a ‘licensing’ program for
construction site operators would have
many problems, including identifying
who to permit and tracking information
on active sites. EPA is regulating only
the storm water discharges associated
with construction activity from small
sites, not the construction activity itself.
Separate NPDES permits (either
individual or general permit coverage)
for construction site discharges avoid
potential problems in tracking sites and
operator accountability. Section
122.28(b)(2)(v) gives permitting
authorities the option to issue a general
permit without requiring an NOI. If an
NOI is not required for each activity,
permitting authorities could pursue
other options such as a company-wide
NOI, license instead of an NOI, or
another mechanism.

2. Other Sources
In the Storm Water Discharges

Potentially Addressed by Phase II of the
National Pollutant Discharge
Elimination System Storm Water
Program, Report to Congress, March
1995, (‘‘Report’’) submitted by EPA
pursuant to CWA section 402(p)(5), EPA
examined the remaining unregulated
point sources of storm water for the
potential to adversely affect water
quality. Due to very limited national
data on which to estimate pollutant
loadings on the basis of discharge
categories, the discussion of the extent
of unregulated storm water discharges is
limited to an analysis of the number and
geographic distribution of the
unregulated storm water discharges.
Therefore, EPA is not designating any
additional unregulated point sources of
storm water on a nationwide, categorical
basis. Instead, the remainder of the
sources will be regulated based on case-
by-case post-promulgation designations
by the NPDES permitting authority.

EPA did, however, evaluate a variety
of categories of discharges for potential
designation in the Report. EPA’s efforts
to identify sources and categories of

unregulated storm water discharges for
potential designation for regulation in
today’s rule started with an examination
of approximately 7.7 million
commercial, retail, industrial, and
institutional facilities identified as
‘‘unregulated.’’ In general, the
distribution of these facilities follows
the distribution of population, with a
large percentage of facilities
concentrated within urbanized areas
(see page 4-35 of the Report). This
examination resulted in identification of
two general classes of facilities with the
potential for discharging pollutants to
waters of the United States through
storm water point sources.

The first group (Group A) included
sources that are very similar, or
identical, to regulated ‘‘storm water
discharges associated with industrial
activity’’ but that were not included in
the existing storm water regulations
because EPA used SIC codes in defining
the universe of regulated industrial
activities. By relying on SIC codes, a
classification system created to identify
industries rather than environmental
impacts from these industries
discharges, some types of storm water
discharges that might otherwise be
considered ‘‘industrial’’ were not
included in the existing NPDES storm
water program. The second general class
of facilities (Group B) was identified on
the basis of potential for activities and
pollutants that could contribute to storm
water contamination.

EPA estimates that Group A has
approximately 100,000 facilities.
Discharges from facilities in this group,
which may be of high priority due to
their similarity to regulated storm water
discharges from industrial facilities,
include, for example, auxiliary facilities
or secondary activities (e.g.,
maintenance of construction equipment
and vehicles, local trucking for an
unregulated facility such as a grocery
store) and facilities intentionally
omitted from existing storm water
regulations (e.g., publicly owned
treatment works with a design flow of
less than 1 million gallons per day,
landfills that have not received
industrial waste).

Group B consists of nearly one
million facilities. EPA organized Group
B sources into 18 sectors for the
purposes of the Report. The automobile
service sector (e.g., gas/service stations,
general automobile repair, new and
used car dealerships, car and truck
rental) makes up more than one-third of
the total number of facilities identified
in all 18 sectors.

EPA conducted a geographical
analysis of the industrial and
commercial facilities in Groups A and
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B. The geographical analysis shows that
the majority are located in urbanized
areas (see Section 4.2.2, Geographic
Extent of Facilities, in the Report). In
general, about 61 percent of Group A
facilities and 56 percent of Group B
facilities are located in urbanized areas.
The analysis also showed that nearly
twice as many industrial facilities are
found in all urbanized areas as are
found in large and medium
municipalities alone. Notable
exceptions to this generalization
included lawn/garden establishments,
small unregulated animal feedlots,
wholesale livestock, farm and garden
machinery repair, bulk petroleum
wholesale, farm supplies, lumber and
building materials, agricultural
chemical dealers, and petroleum
pipelines, which can frequently be
located in smaller municipalities or
rural areas.

In identifying potential categories of
sources for designation in today’s
notice, EPA considered designation of
discharges from Group A and Group B
facilities. EPA applied three criteria to
each potential category in both groups
to determine the need for designation:
(1) The likelihood for exposure of
pollutant sources included in that
category, (2) whether such sources were
adequately addressed by other
environmental programs, and (3)
whether sufficient data were available at
this time on which to make a
determination of potential adverse water
quality impacts for the category of
sources. As discussed previously, EPA
searched for applicable nationwide data
on the water quality impacts of such
categories of facilities.

By application of the first criterion,
the likelihood for exposure, EPA
considered the nature of potential
pollutant sources in exposed portions of
such sites. As precipitation contacts
industrial materials or activities, the
resultant runoff is likely to mobilize and
become contaminated by pollutants. As
the size of these exposed areas
increases, EPA expects a proportional
increase in the pollutant loadings
leaving the site. If EPA concluded that
a category of sources has a high
potential for exposure of raw materials,
intermediate products, final products,
waste materials, byproducts, industrial
machinery, or industrial activity to
rainfall, the Agency rated that category
of sources as having ‘‘high’’ potential for
adverse water quality impact. EPA’s
application of the first criterion showed
that a number of Group A and B sources
have a high likelihood of exposure of
pollutants.

Through application of the second
criterion, EPA assessed the likelihood

that pollutant sources are regulated in a
comprehensive fashion under other
environmental protection programs,
such as programs under the Resource
Conservation and Recovery Act (RCRA)
or the Occupational Health and Safety
Act (OSHA). If EPA concluded that the
category of sources was sufficiently
addressed under another program, the
Agency rated that source category as
having ‘‘low’’ potential for adverse
water quality impact. Application of the
second criterion showed that some
categories were likely to be adequately
addressed by other programs.

After application of the third
criterion, availability of nationwide data
on the various storm water discharge
categories, EPA concluded that available
data would not support any such
nationwide designations. While such
data could exist on a regional or local
basis, EPA believes that permitting
authorities should have flexibility to
regulate only those categories of sources
contributing to localized water quality
impairments.

EPA received comments requesting
designation of additional industrial,
commercial and retail sources (e.g.
industrial activity ‘‘look-alikes’’, roads,
commercial facilities and institutions,
and vehicle maintenance facilities) in
the final rule, because the commenters
believe that the data exist to support
national designation of some of these
sources. Other comments were received
opposing designation of any additional
sources. Today’s rule does not designate
any additional industrial or commercial
category of sources either because EPA
currently lacks information indicating a
consistent potential for adverse water
quality impact or because of EPA’s
belief that the likelihood of adverse
impacts on water quality is low, with
some possible exceptions on a more
local basis. Since the time the Agency
submitted the Report, EPA has
continued to seek additional data and
has requested available data from the
FACA members. If sufficient regional or
nationwide data become available in the
future, the permitting authority could at
that time designate a category of sources
or individual sources on a case-by-case
basis. Therefore, today’s rule encourages
control of storm water discharges from
Groups A and B through self-initiated,
voluntary BMPs, unless the discharge
(or category of discharges) is designated
for permitting by the permitting
authority. See discussion in section I.D.,
EPA’s Reports to Congress.

3. ISTEA Sources
Provisions within the Intermodal

Surface Transportation and Efficiency
Act (ISTEA) of 1991 temporarily

exempted storm water discharges
associated with industrial activity that
are owned or operated by municipalities
serving populations less than 100,000
people (except for airports, power
plants, and uncontrolled sanitary
landfills) from the need to apply for or
obtain a storm water discharge permit
(section 1068(c) of ISTEA). Congress
extended the NPDES permitting
moratorium for these facilities to allow
small municipalities additional time to
comply with NPDES requirements for
certain sources of industrial storm
water. The August 7, 1995 storm water
final rule (60 FR 40230) further
extended this moratorium until August
7, 2001. However, today’s rule changes
this deadline so that previously
exempted industrial facilities owned or
operated by municipalities serving
populations less than 100,000 people,
must now submit an application for a
permit within 3 years and 90 days from
date of publication of today’s rule.

EPA received comments
recommending that permit requirements
for municipally owned or operated
industrial storm water discharges,
including those previously exempt
under ISTEA, be included in a single
NPDES permit for all MS4 storm water
discharges. The existing NPDES
regulations already provide permitting
authorities the ability to issue a single
‘‘combination’’ permit for MS4
discharges. However, if the permitting
authorities chose to issue this type of
permit, they must make sure that in
doing so, they are not creating a double
standard for industrial facilities covered
under the combination permit versus
those covered under separate general or
individual permits. In order to avoid
this double standard, combination
permits would have to contain
requirements that are the same or very
similar to the requirements found in
separate MS4 and industrial permits,
i.e., the minimum measures and other
necessary requirements of an MS4
permit, and the SWPPP, monitoring and
reporting requirements, and other
necessary requirements of an industrial
permit. If such a combined MS4 general
permit were issued, the regulations
require that each discharger submit
NOIs for their respective discharges,
except for discharges from small
construction activities. Flexibility exists
in developing a combination NOI which
could reduce the need to submit
duplicative information, e.g. owner/
operator name and address. The
combination NOI would still need to
require specific information for each
separate municipally owned or operated
industrial location, including
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construction projects disturbing 5 or
more acres. The regulations at
§ 122.28(b)(2)(ii) list the necessary
contents of an NOI, which require: the
facility name, facility address, type of
facility or discharge and receiving
stream for each industrial discharge
location. When viewed in its entirety, a
combination permit, which by necessity
would need to contain all elements of
otherwise separate industrial and MS4
permit requirements, and require NOI
information for each separate industrial
activity, may have few advantages when
compared to obtaining separate MS4
and industrial general permit coverage.

In order to allow the permitting
authority to issue a single storm water
permit for the MS4 and all municipally
owned or operated industrial facilities,
including those previously exempt
under ISTEA, today’s rule requires
applications for ISTEA sources within 3
yrs and 90 days from date of publication
of today’s rule. The permitting authority
has the ultimate decision to determine
whether or not a single all-
encompassing MS4 permit is
appropriate.

4. Residual Designation Authority
The NPDES permitting authority’s

existing designation authority, as well
as the petition provisions are being
retained. Today’s rule contains two
provisions related to designation
authority at §§ 122.26(a)(9)(i)(C) and (D).
Subsection (C) adds designation
authority where storm water controls
are needed for the discharge based upon
wasteload allocations that are part of
TMDLs that address the pollutant(s) of
concern. EPA intends that the NPDES
permitting authority have discretion in
the matter of designations based on
TMDLs under subsection (C).
Subsection (D) carries forward residual
designation authority under former
§ 122.26(g), and has been modified to
provide clarification on categorical
designation. Under today’s rule, EPA
and authorized States continue to
exercise the authority to designate
remaining unregulated discharges
composed entirely of storm water for
regulation on a case-by-case basis
(including § 123.35). Individual sources
are subject to regulation if EPA or the
State, as the case may be, determines
that the storm water discharge from the
source contributes to a violation of a
water quality standard or is a significant
contributor of pollutants to waters of the
United States. This standard is based on
the text of section CWA 402(p). In
today’s rule, EPA believes, as Congress
did in drafting section CWA
402(p)(2)(E), that individual instances of
storm water discharge might warrant

special regulatory attention, but do not
fall neatly into a discrete,
predetermined category. Today’s rule
preserves the regulatory authority to
subsequently address a source (or
category of sources) of storm water
discharges of concern on a localized or
regional basis. For example, as States
and EPA implement TMDLs, permitting
authorities may need to designate some
point source discharges of storm water
on a categorical basis either locally or
regionally in order to assure progress
toward compliance with water quality
standards in the watershed.

EPA received comments asking that
§ 122.26(a)(9)(i)(D) as proposed be
modified to include specific language
clarifying the permitting authority’s
ability to designate additional sources
on a categorical basis as explained in
the preamble to the proposed rule. One
comment requested that the designation
language include ‘‘categories of sources
on a Statewide basis.’’ EPA agrees that
the intent of the language may not have
been clear regarding categorical
designation. Today’s rule modifies
subsection (D) to clarify that the
designation authority can be applied
within different geographic areas to any
single discharge (i.e., a specific facility),
or category of discharges that are
contributing to a violation of a water
quality standard or are significant
contributors of pollutants to waters of
the United States. The added term
‘‘within a geographic area’’ allows
‘‘State-wide’’ or ‘‘watershed-wide’’
designation within the meaning of the
terms.

One commenter questioned the
Agency’s legal authority to provide for
such residual designation authority. The
stakeholder argued that the lapse of the
October 1, 1994, permitting moratorium
under CWA section 402(p)(1) eliminated
the significance of the CWA section
402(p)(2) exceptions to the moratorium,
including the exception for discharges
of storm water determined to be
contributing to a violation of a water
quality standard or a significant
contributor of pollutants under CWA
section 402(p)(2)(E). The stakeholder
further argued that EPA’s authority to
designate sources for regulation under
CWA section 402(p)(6) is limited to
storm water discharges other than those
described under CWA section 402(p)(2).
Because CWA section 402(p)(2)(E)
describes individually designated
discharges, the stakeholder concluded
that regulations under CWA section
402(p)(6) cannot provide for post-
promulgation designation of individual
sources. EPA disagrees.

First, as explained previously, EPA
anticipates that NPDES permitting

authorities may yet determine that
individual unregulated point sources of
storm water discharges require
regulation on a case-by-case basis. This
conclusion is consistent with the
Congress’ recognition of the potential
need for such designation under the first
phase of storm water regulation as
described in CWA section 402(p)(2)(E).
Under CWA section 402(p)(2)(E),
Congress recognized the need for both
EPA and the State to retain authority to
regulate unregulated point sources of
storm water under the NPDES permit
program. Second, to the extent that
CWA section 402(p)(6) requires
designation of a ‘‘category’’ of sources,
the permitting authority may designate
such (as yet unidentified) sources as a
category that should be regulated to
protect water quality. Though such
sources may exist and discharge today,
if neither EPA nor the State/Tribal
NPDES permitting authority has
designated the source for regulation
under CWA section 402(p)(2)(E) to date,
then CWA section 402(p)(6) provides
the authority to designate such sources.

The Agency can designate a category
of ‘‘not yet identified’’ sources to be
regulated, based on local concerns, even
if data do not exist to support
nationwide regulation of such sources.
EPA does not interpret the language in
CWA section 402(p) to preclude States
from exercising designation authority
under these provisions because such
designation (and subsequent regulation
of designated sources) is within the
‘‘scope’’ of the NPDES program.

EPA also believes that sources
regulated pursuant to a State
designation are part of (and regulated
under) a federally approved State
NPDES program, and thus subject to
enforcement under CWA sections 309
and 505. Under existing NPDES State
program regulations, State programs that
are ‘‘greater in scope of coverage’’ are
not part of the federally-approved
program. By contrast, any such State
regulation of sources in this ‘‘reserved
category’’ will be within the scope of the
federal program because today’s rule
recognizes the need for such post
promulgation designations of
unregulated point sources of storm
water. Such regulation will be ‘‘more
stringent’’ than the federal program
rather than ‘‘greater in scope of
coverage’’ (40 CFR 123.1(h)).

EPA does not interpret the
congressional direction in CWA section
402(p)(6) to preclude regulation of point
sources of storm water that should be
regulated to protect water quality.
Under CWA section 510, Congress
expressly recognized and preserved the
authority of States to adopt and enforce

VerDate 29-OCT-99 18:37 Dec 07, 1999 Jkt 190000 PO 00000 Frm 00061 Fmt 4701 Sfmt 4700 E:\FR\FM\08DER2.XXX pfrm07 PsN: 08DER2

0011091



68782 Federal Register / Vol. 64, No. 235 / Wednesday, December 8, 1999 / Rules and Regulations

more stringent regulation of point
sources, as well as any requirement
respecting the control or abatement of
pollution. Section 510 applies, ‘‘except
as expressly provided’’ in the CWA.
CWA section 502(14) does expressly
provide affirmative limitations on the
regulation of certain pollutant sources
through the point source control
program, the NPDES permitting
program. Section 502(14) excludes
agricultural storm water and return
flows from irrigated agriculture from the
definition of point source, and section
402(l) limits applicability of the section
402 permit program for return flows
from irrigated agriculture, as well as for
storm water runoff from certain oil, gas,
and mining operations. Unlike sections
502(14) and 402(l), EPA does not
interpret CWA section 402(p)(6) as an
express provision limiting the authority
to designate point sources of storm
water for regulation on a case-by-case
basis after the promulgation of final
regulations. Any source of storm water
discharge is encouraged to assess its
potential for storm water contamination
and take preventive measures against
contamination. Such proactive actions
could result in the avoidance of future
regulation.

One comment was received
requesting clarification of the term
‘‘non-municipal’’ in § 122.26(a)(9)(ii).
The commenter is concerned that the
term ‘‘non-municipal,’’ in this context,
implies that municipally owned or
operated facilities cannot be designated.
The term ‘‘non-municipal’’ in this
context refers to the universe of
unregulated industrial and commercial
facilities that could potentially be
designated according to § 122.26(a)(9)(i)
authority. There is no exemption for
municipally owned or operated
facilities under these designation
provisions.

Finally, EPA received comments and
evaluated the proposal under which
operators of regulated small, medium,
and large MS4s would be responsible
for controlling discharges from
industrial and other facilities into their
systems in lieu of requiring NPDES
permit coverage for such facilities. EPA
did not adopt this framework due to
concerns with administrative and
technical burden on the MS4 operators,
as well as concerns about such an
intergovernmental mandate.

J. Conditional Exclusion for ‘‘No
Exposure’’ of Industrial Activities and
Materials to Storm Water

1. Background

In 1992, the Ninth Circuit court
remanded to EPA for further

rulemaking, a portion of the definition
of ‘‘storm water discharge associated
with industrial activity’’ that excluded
the category of industrial activity
identified as ‘‘light industry’’ when
industrial materials and/or activities
were not exposed to storm water. See
NRDC v. EPA, 966 F.2d 1292, 1305 (9th
Cir. 1992). Today’s final rule responds
to that remand. In the 1990 storm water
regulations, EPA excluded the light
industry category from the requirement
for an NPDES permit if the industrial
materials and/or activities were not
‘‘exposed’’ to storm water (see
§ 122.26(b)(14)). The Agency had
reasoned that most of the activity at
these types of facilities takes place
indoors and that emissions from stacks,
use of unhoused manufacturing
equipment, outside material storage or
disposal, and generation of large
amounts of dust or particles would be
atypical (55 FR 48008, November 16,
1990).

The Ninth Circuit determined that the
exemption was arbitrary and capricious
for two reasons. First, the court found
that EPA had not established a record to
support its assumption that light
industry that was not exposed to storm
water was not ‘‘associated with
industrial activity,’’ particularly when
other types of industrial activity not
exposed to storm water remained
‘‘associated with industrial activity.’’
The court specifically found that ‘‘[t]o
exempt these industries from the normal
permitting process based on an
unsubstantiated assumption about this
group of facilities is arbitrary and
capricious.’’ Second, the court
concluded that the exemption
impermissibly ‘‘altered the statutory
scheme’’ for permitting because the
exemption relied on the unverified
judgment of the light industrial facility
operator to determine non-applicability
of the permit application requirements.
In other words, the court was critical
that the operator would determine for
itself that there was ‘‘no exposure’’ and
then simply not apply for a permit
without any further action. Without a
basis for ensuring the effective operation
of the permitting scheme—either that
facilities would self-report actual
exposure or that EPA would be required
to inspect and monitor such facilities—
the court vacated and remanded the rule
to EPA for further rulemaking.

One of the major concerns expressed
by the FACA Committee, was that EPA
streamline and reinvent certain
troublesome or problematic aspects of
the existing permitting program for
storm water discharges. One area
identified was the mandatory
applicability of the permitting program

to all industrial facilities, even those
‘‘light industrial’’ activities that are of
very low risk or of no risk to storm
water contamination. Such dischargers
may not have any industrial sources of
storm water contamination on the plant
site, yet they are still required to apply
for an NPDES storm water permit and
meet all permitting requirements.
Examples of such facilities are a soap
manufacturing plant (SIC Code 28) or
hazardous waste treatment and disposal
facility, where all industrial activities,
even loading docks, are inside a
building or under a roof.

Although they did not provide a
written report, the FACA Committee
members advised EPA that the existing
storm water program should be revised
to allow such facilities to seek an
exclusion from the NPDES storm water
permitting requirements. The
Committee agreed that such an
exclusion should also provide a strong
incentive for other industrial facilities
that conduct industrial activities
outdoors to move the activities under
cover or into buildings to prevent
contamination of rainfall and storm
water runoff. The committee believed
that such a ‘‘no exposure’’ permit
exclusion could be a valuable incentive
for storm water pollution prevention.

In today’s final rule, the Agency
responds to both of the bases for the
court’s remand. The exclusion from
permitting based on ‘‘no exposure’’
applies to all industrial categories listed
in the existing storm water regulations
except construction. The court’s opinion
rejected EPA’s distinction between light
industry and other industry, but it did
not preclude an interpretation that treats
all ‘‘non-exposed’’ industrial facilities in
the same fashion. Presuming that an
industrial facility adequately prevents
exposure of industrial materials and
activities to storm water, today’s rule
treats discharges from ‘‘non-exposed’’
industrial facilities in a manner similar
to the way Congress intended for
discharges from administrative
buildings and parking lots. Specifically,
permits will not be required for storm
water discharges from these facilities on
a categorical basis.

To assure that discharges from
industrial facilities really are similar to
discharges from administrative
buildings and parking lots, and to
respond to the second basis for the
court’s remand, the permitting
exclusion is ‘‘conditional’’. The person
responsible for a point source discharge
from a ‘‘no exposure’’ industrial source
must meet the conditions of the
exclusion, and complete, sign and
submit the certification to the
permitting authority for tracking and
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accountability purposes. EPA believes
today’s rule, therefore, is fully
consistent with the direction provided
by the court.

EPA relied upon the ‘‘no exposure’’
concept discussed by the FACA
Committee in developing the ‘‘no
exposure’’ provisions of today’s rule.
EPA is deleting the sentence regarding
‘‘no exposure’’ for the facilities in
§ 122.26(b)(14)(xi) and adding a new
§ 122.26(g) titled ‘‘Conditional
Exclusion for No Exposure of Industrial
Activities to Storm Water.’’ The ‘‘no
exposure’’ provision will make storm
water discharges from all classes of
industrial facilities eligible for
exclusion, except storm water
discharges from regulated construction
activities. Regulated construction
activities cannot claim ‘‘no exposure’’
because the main pollutants of concern
(e.g., sediment) generally cannot
entirely be sheltered from storm water.

Today’s rule represents a significant
expansion in the scope of the ‘‘no
exposure’’ provision originally
promulgated in the 1990 rule, which
was only for storm water discharges
from light industry. The intent of
today’s ‘‘no exposure’’ provision is to
provide a simplified method for
complying with the CWA to all
industrial facilities that are entirely
indoors. This includes facilities that are
located within a large office building, or
at which the only items permanently
exposed to precipitation are roofs,
parking lots, vegetated areas, and other
non-industrial areas or activities.

EPA received several comments
related to storm water runoff from
parking lots, roof tops, lawns, and other
non-industrial areas of an industrial
facility. Storm water discharges from
these areas, which may contain
pollutants or which may result in
additional storm water flows, are not
directly regulated under the existing
storm water permitting program because
they are not ‘‘storm water discharges
associated with industrial activity’’.
Many comments on this issue supported
maintaining the exclusion from the
existing regulations for storm water
permitting for discharges from
administrative buildings, parking lots,
and other non-industrial areas. Other
comments opposed allowing the
continued exclusion for discharges from
non-industrial areas of the site because
discharges from these areas are
potentially a significant cause of
receiving water impairment. These
comments urged that such discharges
should not be excluded from NPDES
permit coverage. Today’s rule does not
require permit coverage for discharges
from a facility’s exposed areas that are

separate from industrial activities such
as runoff from office buildings and
accompanying parking lots, lawns and
other non-industrial areas. This
approach is consistent with the existing
storm water rules which were based on
Congress’s intent to exclude non-
industrial areas such as ‘‘parking lots
and administrative and employee
buildings.’’ 133 Cong. Rec. 985 (1987).
EPA also lacks data indicating that
discharges from these areas at an
industrial facility cause significant
receiving water impairments. Therefore,
the non-industrial areas at a facility do
not need to be assessed as part of the
‘‘no exposure’’ certification.

EPA received comments related to
industrial facilities that achieve ‘‘no
exposure’’ by constructing large
amounts of impervious surfaces, such as
roofs, where previously there were
pervious or porous surfaces into which
storm water could infiltrate. Some
commenters made the point that large
amounts of impervious area may cause
a significant increase in storm water
volume flowing off the industrial
facility, and thus may cause adverse
receiving water impacts simply due to
the increased quantity of storm water
flow. Some commenters said that storm
water discharges from impervious areas
at an industrial facility are generally
more frequent, and often larger, than
discharges from the pre-existing natural
surfaces. They believe that these
discharges will contain pollutants
typical of commercial areas and roads
and are an equal threat to direct human
uses of the water and can cause equal
damage to aquatic life and its habitat.
Other commenters believe that if
Congress or EPA addresses the issue of
flow, it should be addressed on a
broader scale than merely through the
‘‘no exposure’’ exclusion, and that EPA
has no authority under any existing
legal framework to regulate flow
directly. Some commenters stated that
developing federal parameters for the
control of water quantity, i.e. flow,
would result in federal intrusion into
land use planning, an authority that
they claim is solely within the purview
of State governments and their political
subdivisions.

EPA is not attempting to regulate flow
via the ‘‘no exposure’’ provisions. EPA
does agree, however, that increases in
impervious surfaces can result in
increased runoff volumes from the site
which in turn may increase pollutant
loading. In addition, the Agency notes
that in some States water quality
standards include water quality criteria
for flow or turbidity. Therefore, in order
to provide a minimal amount of
information on possible impacts from

increased pollutant loading and runoff
volume, EPA’s ‘‘no exposure’’
certification form (see Appendix 4) asks
the discharger to indicate if they have
paved or roofed over a formerly
exposed, pervious area in order to
qualify for the ‘‘no exposure’’ exclusion.
If the answer is yes, the discharger must
indicate, by choosing from three
possible responses, approximately how
much impervious area was created to
achieve ‘‘no exposure’’. The choices are:
(1) less than 1 acre, (2) 1 to 5 acres, and
(3) more than 5 acres. This requirement
provides additional information that
will aid in determining if discharges
from the facility are causing adverse
receiving water impacts. EPA intends to
prevent water quality impacts resulting
from increased discharges of pollutants,
which may result from increased
volume of runoff. In many cases,
consideration of the increased flow rate,
velocity and energy of storm water
discharges, following construction of
large amounts of impervious surfaces,
must be taken into consideration in
order to reduce the discharge of
pollutants, to meet water quality
standards and to prevent degradation of
receiving streams. EPA recommends
that dischargers consider these factors
when making modifications to their site
in order to qualify for the ‘‘no exposure’’
exclusion.

2. Today’s Rule
In order to claim relief under the ‘‘no

exposure’’ provision, the discharger of
an otherwise regulated facility must
submit a no exposure certification that
incorporates the questions of
§ 122.26(g)(4)(iii) to the NPDES
permitting authority once every 5 years.
This provision applies across all
categories of industrial activity covered
by the existing program, except
discharges from construction activities.

In addition to submitting a ‘‘no
exposure’’ certification every 5 years,
the facility must allow the NPDES
permitting authority or operator of an
MS4 (where there is a storm water
discharge to the MS4) to inspect the
facility and to make such inspection
reports publicly available upon request.
Also, upon request, the facility must
submit a copy of the ‘‘no exposure’’
certification to the operator of the MS4
into which the facility discharges (if
applicable). All ‘‘no exposure’’
certifications must be signed in
accordance with the signatory
requirements of § 122.22. The ‘‘no
exposure’’ certification is non-
transferable. In the event that the facility
operator changes, the new discharger
must submit a new ‘‘no exposure’’
certification.
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Members of the FACA Committee
urged that EPA not allow dischargers
certifying ‘‘no exposure’’ to take actions
to qualify for this provision that result
in a net environmental detriment. In
developing a regulatory implementation
mechanism, however, EPA found that
the phrase ‘‘no net environmental
detriment,’’ was too imprecise to use
within this context. Therefore, today’s
rule addresses this issue by requiring
information that should help the
permitting authority to determine
whether actions taken to qualify for the
exclusion interfere with the attainment
or maintenance of water quality
standards, including designated uses.
Permitting authorities will be able,
where necessary, to make a
determination by evaluating the
activities that changed at the industrial
site to achieve ‘‘no exposure’’, and
assess whether these changes cause an
adverse impact on, or have the
reasonable potential to cause an
instream excursion of, water quality
standards, including designated uses.
EPA anticipates that many efforts to
achieve ‘‘no exposure’’ will employ
simple good housekeeping and
contaminant cleanup activities. Other
efforts may involve moving materials
and industrial activities indoors into
existing buildings or structures.

In very limited cases, industrial
operators may make major changes at a
site to achieve ‘‘no exposure’’. These
efforts may include constructing a new
building or cover to eliminate exposure
or constructing structures to prevent
run-on and storm water contact with
industrial materials or activities. Where
major changes to achieve ‘‘no exposure’’
increase the impervious area of the site,
the facility operator must provide this
information on the ‘‘no exposure’’
certification form as discussed above.
Using this and other available data and
information, permitting authorities
should be able to assess whether any
major change has resulted in increased
pollutant concentrations or loadings,
toxicity of the storm water runoff, or a
change in natural hydrological patterns
that would interfere with the attainment
and maintenance of water quality
standards, including designated uses or
appropriate narrative, chemical,
biological, or habitat criteria where such
State or Tribal water quality standards
exist. In these instances, the facility
operator and their NPDES permitting
authority should take appropriate
actions to ensure that attainment or
maintenance of water quality standards
can be achieved. The NPDES permitting
authority should decide if the facility
must obtain coverage under an

individual or general permit to ensure
that appropriate actions are taken to
address adverse water quality impacts.

While the intent of today’s ‘‘no
exposure’’ provision is to reduce the
regulatory burdens on industrial
facilities and government agencies, the
FACA Committee suggested that the
NPDES permitting authority consider a
compliance assessment program to
ensure that facilities that have availed
themselves of this ‘‘no exposure’’ option
meet the applicable requirements.
Inspections could be conducted at the
discretion of the NPDES authority and
be coordinated with other facility
inspections. EPA expects, however, that
the permitting authority will conduct
inspections when it becomes aware of
potential water quality impacts possibly
caused by the facility’s storm water
discharges or when requested to do so
by adversely affected members of the
public. The intent of this provision is
that the 5 year ‘‘no exposure’’
certification be fully available to, and
enforceable by, appropriate federal and
State authorities under the CWA.
Private citizens can enforce against
facilities for discharges of storm water
that are inconsistent with a ‘‘no
exposure’’ certification if storm water
discharges from such facilities are not
otherwise permitted and in compliance
with applicable requirements.

EPA received comments from owners,
operators and representatives of Phase I
facilities classified as ‘‘light industry’’ as
defined by the regulations at
§ 122.26(b)(14)(xi). The comments
recommended maintaining the approach
of the existing regulations which does
not require the discharger to submit any
supporting documentation to the
permitting authority in order to claim
the ‘‘no exposure’’ exclusion from
permitting. As discussed previously, the
‘‘no exposure’’ concept was developed
in response to the Ninth Circuit court’s
remand of part of the existing rules back
to EPA. The court found that EPA
cannot rely on the ‘‘unverified
judgment’’ of the facility. The comments
opposing documentation did not
address the ‘‘unverified judgment’’
concern.

Today’s rule is a ‘‘conditional’’
exclusion from permitting which
requires all categories, including the
‘‘light industrial’’ facilities that have no
exposure of materials to storm water, to
submit a certification to the permitting
authority. Upon receipt of a complete
certification, the permitting authority
can review the information, or call, or
inspect the facility if there are doubts
about the facility’s ‘‘no exposure’’ claim.
Also, if the facility discharges into an
MS4, the operator of the MS4 can

request a copy of the certification, and
can inspect the facility. The public can
request a copy of the certification and/
or inspection reports. In adopting these
conditional ‘‘no exposure’’ provisions,
the Agency addressed the Ninth Circuit
court’s ruling regarding the discharger’s
unverified judgment.

EPA received one comment
requesting clarification on whether the
anti-backsliding provisions in the
regulations at § 122.44(l) apply to
industrial facilities that are currently
covered under an NPDES storm water
permit, and whether such facilities
could qualify for the ‘‘no exposure’’
exclusion under today’s rule. The anti-
backsliding provisions will not prevent
most industrial facilities that can certify
‘‘no exposure’’ under today’s rule from
qualifying for an exclusion from
permitting. The anti-backsliding
provisions contain 5 exceptions that
allow permits to be renewed, reissued or
modified with less stringent conditions.
One exception at § 122.44(l)(2)(A)
allows less stringent conditions if
‘‘material and substantial alterations or
additions to the permitted facility
occurred after permit issuance which
justify the application of a less stringent
effluent limitation.’’ Section
122.44(l)(B)(1) also allows less stringent
requirements if ‘‘information is
available which was not available at the
time of permit issuance and which
would have justified the application of
less stringent effluent limitations at the
time of permit issuance.’’ Facility’s
operators who certify ‘‘no exposure’’
and submit the required information
once every 5 years will have provided
the permitting authority ‘‘information
that was not available at the time of
permit issuance.’’ Also, some facilities
may, in order to achieve ‘‘no exposure’’,
make ‘‘material and substantial
alterations or additions to the permitted
facility.’’ Therefore, most facilities
covered under existing NPDES general
permits for storm water (e.g., EPA’s
Multi-Sector General Permit) will be
eligible for the conditional ‘‘no
exposure’’ exclusion from permitting
without concern about the anti-
backsliding provisions. Such
dischargers will have met one or both of
the anti-backsliding exceptions detailed
above. Facilities that are covered under
individual permits containing numeric
limitations for storm water should
consult with their permitting authority
to determine whether the anti-
backsliding provisions will prevent
them from qualifying for the exclusion
from permitting (for that discharge
point) based on a certification of ‘‘no
exposure’’.
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EPA received several comments
regarding the timing of when the ‘‘no
exposure’’ certification should be
submitted. The proposed rule said that
the ‘‘no exposure’’ certification notice
must be submitted ‘‘at the beginning of
each permit term or prior to
commencing discharges during a permit
term.’’ Some commenters interpreted
this statement to mean that existing
facilities can only submit the
certification at the time a permit is being
issued or renewed. EPA intended the
phrase ‘‘at the beginning of each permit
term’’ to mean ‘‘once every 5 years’’ and
today’s rule reflects this clarification.
EPA envisions that the NPDES storm
water program will be implemented
primarily through general permits
which are issued for a 5 year term.
Likewise the ‘‘no exposure’’ certification
term is 5 years. The NPDES permitting
authority will maintain a simple
registration list that should impose only
a minor administrative burden on the
permitting authority. The registration
list will allow for tracking of industrial
facilities claiming the exclusion. This
change allows a facility to submit a ‘‘no
exposure’’ certification at any time
during the term of the permit, provided
that a new certification is submitted
every 5 years from the time it is first
submitted (assuming that the facility
maintains a ‘‘no exposure’’ status). Once
a discharger has established that the
facility meets the definition of ‘‘no
exposure’’, and submits the necessary
‘‘no exposure’’ certification, the
discharger must maintain their ‘‘no
exposure’’ status. Failure to maintain
‘‘no exposure’’ at their facility could
result in the unauthorized discharge of
pollutants to waters of the United States
and enforcement for violation of the
CWA. Where a discharger believes that
exposure could occur in the future due
to some anticipated change at the
facility, the discharger should submit an
application and obtain coverage under
an NPDES permit prior to such
discharge to avoid penalties.

Where EPA is the permitting
authority, dischargers may submit a ‘‘no
exposure’’ certification at any time after
the effective date of today’s rule. Where
EPA is not the permitting authority,
dischargers may not be able to submit
the certification until the non-federal
permitting authority completes any
necessary statutory or regulatory
changes to adopt this ‘‘no exposure’’
provision. EPA recommends that the
discharger contact the permitting
authority for guidance on when the ‘‘no
exposure’’ certification should be
submitted.

EPA received comments on the
proposed rule requirement that the

discharger ‘‘must comply immediately
with all the requirements of the storm
water program including applying for
and obtaining coverage under an NPDES
permit,’’ if changes occur at the facility
which cause exposure of industrial
activities or materials to storm water.
The comments expressed the difficultly
of immediate compliance. EPA expects
that most facility changes can be
anticipated, therefore dischargers
should apply for and obtain NPDES
permit coverage in advance of changes
that result in exposure to industrial
activities or materials. Permitting
authorities may grant additional time,
on a case-by-case basis, for preparation
and implementation of a storm water
pollution prevention plan.

Finally, today’s rule at § 122.26(g)(4)
includes the information which must be
included on the ‘‘no exposure’’
certification. Authorized States, Tribes
or U.S. Territories may develop their
own form which includes this required
information, at a minimum. EPA
adopted the requirements (with
modification) from the draft ‘‘No
Exposure Certification Form’’ published
as an appendix to the proposed rule.
Modifications were made to the draft
form to address comments received and
to streamline the required information.
EPA included these certification
requirements in today’s rule in order to
preserve its integrity. Dischargers in
areas where EPA is the permitting
authority should use the ‘‘No Exposure
Certification’’ form included in
Appendix 4.

3. Definition of ‘‘No Exposure’’
For purposes of this section, ‘‘no

exposure’’ means that all industrial
materials or activities are protected by a
storm resistant shelter to prevent
exposure to rain, snow, snowmelt, and/
or runoff. Industrial materials or
activities include, but are not limited to,
material handling equipment or
activities, industrial machinery, raw
materials, intermediate products, by-
products, final products, or waste
products. Material handling activities
include the storage, loading and
unloading, transportation, or
conveyance of any raw material,
intermediate product, final product or
waste product. However, storm resistant
shelter is not required for: (1) Drums,
barrels, tanks, and similar containers
that are tightly sealed, provided those
containers are not deteriorated and do
not leak; (2) adequately maintained
vehicles used in material handling; and
(3) final products, other than products
that would be mobilized in storm water
discharge (e.g., rock salt). Each of these
three exceptions to the no exposure

definition are discussed in more detail
below.

EPA intends the term ‘‘storm resistant
shelter’’ to include completely roofed
and walled buildings or structures, as
well as structures with only a top cover
but no side coverings, provided material
under the structure is not otherwise
subject to any run-on and subsequent
runoff of storm water. While the Agency
intends that this provision promote
permanent ‘‘no exposure’’, EPA
understands that certain vehicles could
pass between buildings and, during
passage, be exposed to rain and snow.
Adequately maintained vehicles such as
trucks, automobiles, forklifts, or other
such general purpose vehicles at the
industrial site that are not industrial
machinery, and that are not leaking
contaminants or are not otherwise a
source of industrial pollutants, could be
exposed to precipitation or runoff. Such
activities alone does not prevent a
discharger from being able to certify no
exposure under this provision.
Similarly, trucks or other vehicles
awaiting maintenance at vehicle
maintenance facilities, as defined at
§ 122.26(b)(14)(viii), that are not leaking
contaminants or are not otherwise a
source of industrial pollutants, are not
considered exposed.

In addition, EPA recognizes that there
are circumstances where permanent ‘‘no
exposure’’ of industrial activities or
materials is not possible. Under such
conditions, materials and activities may
be sheltered with temporary covers,
such as tarps, between periods of
permanent enclosure. The final rule
does not specify every such situation.
EPA intends that permitting authorities
will address this issue on a case-by-case
basis. Permitting authorities can
determine the circumstances under
which temporary structures will or will
not meet the requirements of this
section. Until permitting authorities
specifically determine otherwise, EPA
recommends application of the ‘‘no
exposure’’ exclusion for temporary
sheltering of industrial materials or
activities only during facility renovation
or construction, provided that the
temporary shelter achieves the intent of
this section. Moreover, ‘‘exposure’’ that
results from a leak in protective
covering would only be considered
‘‘exposure’’ if not corrected prior to the
next storm water discharge event. EPA
received one comment requesting that
this allowance for temporary shelter be
limited to facility renovation or
construction directly related to the
industrial activity requiring temporary
shelter, and be scheduled to minimize
the use of temporary shelter. Another
comment suggested placing time limits
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on the use of temporary shelter. The
commenter did not recommend a
specific time period, rather the
comment said that renovation in some
instances may take years, and that EPA
should not allow temporary shelter over
prolonged periods. EPA agrees that the
use of temporary shelter must be related
to the renovation or construction at the
site, and be scheduled or designed to
minimize the use of temporary shelter.
Further, EPA agrees that the use of
temporary shelter should be limited in
duration, but does not intend to define
‘‘temporary’’ or ‘‘prolonged period’’.

Many final products are intended for
outdoor use and pose little risk of storm
water contamination, such as new cars.
Therefore, final products, except those
that can be mobilized in storm water
discharge, can be ‘‘exposed’’ and still
allow the discharge to certify ‘‘no
exposure’’. EPA intends the term ‘‘final
products’’ to mean those products that
are not used in producing another
product. Any product that can be used
to make another product is considered
an ‘‘intermediate product.’’ For
example, a facility that makes horse
trailers can store the finished trailers
outdoors as a final product. The storage
of those final products does not prevent
eligibility to claim ‘‘no exposure’’.
However, any facility that makes parts
for the horse trailers (e.g., metal tubing,
sheet metal, paint) is not eligible for the
‘‘no exposure’’ exclusion from
permitting if those ‘‘intermediate
products’’ are stored outdoors (i.e.,
‘‘exposed’’).

EPA received comments related to
materials in drums, barrels, tanks and
similar containers. Some comments
objected to the language in the preamble
to the proposed rule that would have
recommended that the ‘‘exposure’’
determination for drums and barrels be
based on the ‘‘potential to leak.’’ Those
comments said that all drums and
barrels have the potential to leak,
thereby making certification impossible.
They recommended allowing outdoor
storage of drums and barrels except for
those that ‘‘are leaking’’ at the time of
certification. Other comments suggested
allowing drums and barrels to be stored
outside only if the drums and barrels:
are empty; have secondary containment;
or there is a spill contingency plan in
place. Opposing comments suggested
that allowing outdoor exposure of
drums and barrels, based on existing
integrity and condition, is inconsistent
with the ‘‘however packaged’’ proposed
rule language, and also would not
satisfy the Ninth Circuit remand. The
comments point out that the former rule
was invalidated by the court in part
because it relied on the ‘‘unverified

judgment’’ of the light industrial facility
operator to determine the non-
applicability of the permit requirements,
and that allowing the facility operator to
determine the condition of their drums
and barrels would result in the same
flaw.

In response, EPA believes that drums
and barrels that are stored outdoors pose
little risk of storm water contamination
unless they are open, deteriorated or
leaking. The Agency has modified
today’s rule accordingly. EPA intends
the term ‘‘open’’ to mean any container
that is not tightly sealed and ‘‘sealed’’ to
mean banded or otherwise secured and
without operational taps or valves.
Drums, barrels, tanks, and similar
containers may only be stored outdoors
under this conditional exclusion. The
addition of material to or withdrawing
of material from these containers while
outside is deemed ‘‘exposure’’. Moving
the containers while outside does not
create ‘‘exposure’’ provided that the
containers are not open, deteriorated or
leaking. In order to complete the ‘‘no
exposure’’ certification, a facility
operator must inspect all drums, barrels,
tanks or other containers stored outside
to ensure that they are not open,
deteriorated, or leaking. EPA
recommends that the discharger
designate someone at the facility to
conduct frequent inspections to verify
that the drums, barrels, tanks or other
containers remain in a condition such
that they are not open, deteriorated or
leaking. Drums, barrels, tanks or other
containers stored outside that have
valves which are used to put material in
or take material out of the container,
and that have dripped or may drip, are
considered to be ‘‘leaking’’ and must be
under a storm resistant shelter in order
to qualify for the no exposure exclusion.
Likewise, leaking pipes containing
contaminants exposed to storm water
are deemed ‘‘exposed.’’ If at any time
drums, barrels, tanks or similar
containers are opened, deteriorated or
leaking, the discharger should take
immediate actions to close or replace
the container. Any resulting
unpermitted discharge would violate
the CWA. The Director, the operator of
the MS4, or the municipality may
inspect the facility to verify that all of
the applicable areas meet the ‘‘no
exposure’’ conditions as specified in the
rule language. In requiring submission
of the conditional ‘‘no exposure’’
certification and allowing the permitting
authority and the operator of the MS4 to
inspect the facility, today’s rule does not
rely on the unverified judgment of the
facility to determine that the no
exposure provision is being met.

EPA received several comments
related to trash dumpsters that are
located outside. The preamble to the
proposed rule listed dumpsters in the
same grouping as drums and barrels,
which based exposure on the ‘‘potential
to leak’’. Today’s rule distinguishes
between dumpsters and drums/barrels.
In the Phase I Question and Answer
document (volume 1, question 52) the
Agency noted that a covered dumpster
containing waste material that is kept
outside is not considered ‘‘exposed’’ as
long as ‘‘the container is completely
covered and nothing can drain out holes
in the bottom, or is lost in loading onto
a garbage truck.’’ EPA affirms this
approach today. Industrial refuse and
industrial trash that is left uncovered is
deemed ‘‘exposed.’’

For purposes of this provision,
particulate matter emissions from roof
stacks/vents that are regulated and in
compliance under other environmental
protection programs, such as air quality
control programs, and that do not cause
storm water contamination, are
considered ‘‘not exposed.’’ EPA
received comments on the phrase in the
draft ‘‘no exposure’’ certification form
that asked whether ‘‘particulate
emissions from roof stacks/vents not
otherwise regulated, and in quantities
detectable in the storm water outflow,’’
are exposed to precipitation. One
comment expressed concern that the
phrase ‘‘in quantities detectable in the
storm water outflow’’ implies that the
facility must conduct monitoring prior
to completing the checklist, and must
continue to monitor after receiving the
no exposure exclusion, in order to be
able to verify compliance with the no
exposure provision. Another comment
said that current measurement
technology allows detection of
pollutants at levels that may not cause
environmental harm. EPA does not
intend to require monitoring of runoff
from facilities with roof stacks/vents
prior to or after completing and
submitting the no exposure certification.
EPA has thus replaced the phrase ‘‘in
quantities detectable’’ with ‘‘evident’’ to
convey the message that emissions from
some roof stacks/vents have the
potential to contaminate storm water
discharges in quantities that are
considered significant or that cause or
contribute to a water quality standards
violation. In those instances where the
permitting authority determines that
particulate emissions from facility roof
stacks/vents are a significant contributor
of pollutants or contributing to water
quality violations, the permitting
authority may require the discharger to
apply for and obtain coverage under a
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permit. Visible deposits of residuals
(e.g., particulate matter) near roof or
side vents are considered ‘‘exposed’’.
Likewise, visible ‘‘track out’’ (i.e.,
pollutants carried on the tires of
vehicles) or windblown raw materials
are deemed ‘‘exposed.’’

EPA received a comment requesting
an allowance under the ‘‘no exposure’’
provision for industrial facilities with
several outfalls at a site where some, but
not all of the outfalls drain non-exposed
areas. The commenter provided an
example of an industrial facility that has
5 outfalls draining different areas of the
site, where two of those outfalls drain
areas where industrial activities or
materials are not exposed to storm
water. The comment requested that the
facility in this example be allowed to
submit a ‘‘no exposure’’ certification in
order to be relieved of permitting
obligations for discharges from those
two outfalls.

EPA agrees, but the comment would
be implemented on an outfall-by-outfall
basis in the permitting process, not
through the ‘‘no exposure’’ exclusion.
The ‘‘no exposure’’ provision was
developed to allow exclusion from
permitting of discharges from entire
industrial facilities (except
construction), based on a claim of ‘‘no
exposure’’ for all areas of the facility
where industrial materials or activities
occur. Where exposure to industrial
materials or activities exist at some but
not all areas of the facility, the ‘‘no
exposure’’ exclusion from permitting is
not allowed because permit coverage is
still required for storm water discharges
from the exposed areas. Relief from
permit requirements for outfalls
draining non-exposed areas should be
addressed through the permit process,
in coordination with the permitting
authority. Most NPDES general permits
for storm water discharge provide
enough flexibility to allow minimal or
no requirements for non-exposed areas
at industrial facilities. If the permitting
authority determines that additional
flexibility is needed for this scenario,
the permits could be modified as
necessary.

K. Public Involvement/Public Role
The Phase II FACA Subcommittee

discussed the appropriate role of the
public in successful implementation of
a municipal storm water program. EPA
believes that an educated and actively
involved public is essential to a
successful municipal storm water
program. An educated public increases
program compliance from residents and
businesses as they realize their
individual and collective responsibility
for protecting water resources (e.g., the

residents and businesses could be
subject to a local ordinance that
prohibits dumping used oil down storm
sewers). Finally, the program is also
more likely to receive public support
and participation when the public is
actively involved from the program’s
inception and allowed to participate in
the decision making process.

In a time of limited staff and financial
resources, public volunteers offer
diverse backgrounds and expertise that
may be used to plan, develop, and
implement a program that is tailored to
local needs (e.g., participate in public
meetings and other opportunities for
input, perform lawful volunteer
monitoring, assist in program
coordination with other preexisting and
related programs, aid in the
development and distribution of
educational materials, and provide
public training activities). The public’s
participation is also useful in the areas
of information dissemination/education
and reporting of violators, where large
numbers of community members can be
more effective than a few regulators.

The public can also petition the
NPDES permitting authority to require
an NPDES permit for a discharge
composed entirely of storm water that
contributes to a violation of a water
quality standard or is a significant
contributor of pollutants to waters of the
United States. In evaluating such a
petition, the NPDES permitting
authority is encouraged to consider the
set of designation criteria developed for
the evaluation of small MS4s located
outside of an urbanized area in places
with a population of at least 10,000 and
a population density of 1,000 or more.
Furthermore, any person can protect
water bodies by taking civil action
under section 505 of the CWA against
any person who is alleged to be in
violation of an effluent standard or
permit condition. If civil action is taken,
EPA encourages citizen plaintiffs to
resolve any disagreements or concerns
directly with the parties involved, either
informally or through any available
alternative dispute resolution process.

EPA recognizes that public
involvement and participation pose
challenges. It requires a substantial
initial investment of staff and financial
resources, which could be very limited.
Even with this investment, the public
might not be interested in participating.
In addition, public participation could
slow down the decision making process.
However, the benefits are numerous.

EPA encourages members of the
public to contact the NPDES permitting
authority or local MS4s operator for
information on the municipal storm
water program and ways to participate.

Such information may also be available
from local environmental, nonprofit and
industry groups.

Some commenters stressed the need
to suggest to the public that they have
a responsibility to fund the municipal
storm water program. While EPA
believes it is important that the program
be adequately funded, today’s rule does
not address appropriate mechanisms or
levels for such funding.

EPA received comments expressing
concern that considerable public
involvement requirements could result
in increased litigation. EPA is not
convinced there is a correlation between
meaningful public education programs
and any increased probability of
litigation.

Finally, EPA received comments
stating that the Agency should not en
courage volunteer monitoring unless
proper procedures are followed. EPA
agrees. EPA encourages only lawful
monitoring, i.e., obtaining the necessary
approval if there is any question about
lawful access to sites. Moreover, as a
matter of good practice and to enhance
the validity and usefulness of the
results, any party, public or private,
conducting water quality monitoring is
encouraged to use appropriate quality
control procedures and approved
sampling and analytic methods.

L. Water Quality Issues

1. Water Quality Based Effluent Limits

In addition to technology based
requirements, all point source
discharges of industrial storm water are
subject to more stringent NPDES
permitting requirements when
necessary to meet water quality
standards. CWA sections 402(p)(3)(A)
and 301(b)(1)(C). For municipal separate
storm sewers, EPA or the State may
determine that other permit provisions
(e.g. one of the minimum measures) are
appropriate to protect water quality and,
for discharges to impaired waters, to
achieve reasonable further progress
toward attainment of water quality
standards pending implementation of a
TMDL. CWA section 402(p)(3)(B)(iii).
See Defenders of Wildlife, et al.
Browner, No. 98–71080 (9th cir., August
11, 1999). Discharges of storm water
also must comply with applicable
antidegradation policies and
implementation methods to maintain
and protect water quality. 40 CFR
131.12. Section 122.34(a) emphasizes
this point by specifically noting that a
storm water management program
designed to reduce the discharge of
pollutants from the storm sewer system
‘‘to the maximum extent practicable’’ is
also designed to protect water quality.
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Permits issued to non-municipal
sources of storm water must include
water quality-based effluent limits
where necessary to meet water quality
standards.

Commenters challenged EPA’s
interpretation of the CWA as requiring
water quality-based effluent limits for
MS4s when necessary to protect water
quality. Commenters asserted that CWA
402(p)(3)(B), which addresses permit
requirements for municipal discharges,
limits the scope of municipal program
requirements to an effective prohibition
on non-storm water discharges to a
separate storm sewer and to controls
which reduce pollutants to the
‘‘maximum extent practicable, including
management practices, control
techniques and system design and
engineering methods.’’ They asserted
that the final rule should clarify that
neither numeric nor narrative water
quality-based limits are appropriate or
authorized for MS4s.

EPA disagrees that section 402(p)(3)
divests permitting authorities of the
tools necessary to issue permits to meet
water quality standards. Section
402(p)(3)(B)(iii) specifically preserves
the authority for EPA or the State to
include other provisions determined
appropriate to reduce pollutants in
order to protect water quality. Defenders
of Wildlife, slip op. at 11688. Small
MS4s regulated under today’s rule are
designated under CWA 402(p)(6) ‘‘to
protect water quality.’’

Commenters argued that water quality
standards, particularly numeric criteria,
were not designed to address storm
water discharges. The episodic nature
and magnitude of storm water events,
they argue, make it impossible to apply
the ‘‘end of pipe’’ compliance
assessment approach, for example, in
the development of water quality based
effluent limits.

EPA’s disagrees with the commenters
arguments about the inability of water
quality criteria to address high flow
conditions. Today’s final rule does,
however, address the concern that
numeric effluent limits will necessitate
end of pipe treatment and the need to
provide a workable alternative.

Today’s rule was developed under the
approach outlined in the Interim
Permitting Policy for Water Quality-
Based Effluent Limitations in Storm
Water Permits, issued on August 1,
1996. 61 FR 43761 (November 26, 1996)
(the ‘‘Interim Permitting Policy’’). EPA
intends to issue NPDES permits
consistent with the Interim Permitting
Policy, which provides as follows:

In response to recent questions
regarding the type of water quality-
based effluent limitations that are most

appropriate for NPDES storm water
permits, EPA is adopting an interim
permitting approach for regulating wet
weather storm water discharges. Due to
the nature of storm water discharges,
and the typical lack of information on
which to base numeric water quality-
based effluent limitations (expressed as
concentration and mass), EPA will use
an interim permitting approach for
NPDES storm water permits.

‘‘The interim permitting approach
uses best management practices (BMPs)
in first-round storm water permits, and
expanded or better-tailored BMPs in
subsequent permits, where necessary, to
provide for the attainment of water
quality standards. In cases where
adequate information exists to develop
more specific conditions or limitations
to meet water quality standards, these
conditions or limitations are to be
incorporated into storm water permits,
as necessary and appropriate. This
interim permitting approach is not
intended to affect those storm water
permits that already include
appropriately derived numeric water
quality-based effluent limitations. Since
the interim permitting approach only
addresses water quality-based effluent
limitations, it also does not affect
technology-based effluent limitations,
such as those based on effluent
limitations guidelines or developed
using best professional judgment, that
are incorporated into storm water
permits.

‘‘Each storm water permit should
include a coordinated and cost-effective
monitoring program to gather necessary
information to determine the extent to
which the permit provides for
attainment of applicable water quality
standards and to determine the
appropriate conditions or limitations of
subsequent permits. Such a monitoring
program may include ambient
monitoring, receiving water assessment,
discharge monitoring (as needed), or a
combination of monitoring procedures
designed to gather necessary
information.

‘‘This interim permitting approach
applies only to EPA; however, EPA also
encourages authorized States and Tribes
to adopt similar policies for storm water
permits. This interim permitting
approach provides time, where
necessary, to more fully assess the range
of issues and possible options for the
control of storm water discharges for the
protection of water quality. This interim
permitting approach may be modified as
a result of the ongoing Urban Wet
Weather Flows Federal Advisory
Committee policy dialogue on this
subject.’’

One commenter challenged the
Interim Permitting Policy on a
procedural basis, arguing that it was
published without opportunity for
public notice and comment. In
response, EPA notes that the Policy was
included verbatim and made available
for public comment in the proposal to
today’s final rule. Prior to that proposal,
the Agency defended the application of
the Policy on a case-by-case basis in
individual permit proceedings.
Moreover, the essential elements of the
Policy—that narrative effluent
limitations are the most appropriate
form of effluent limitations for storm
water dischargers from municipal
sources—was inherent in § 122.34(a) of
the proposed rule, and was the subject
of extensive public comment. In any
event, the Policy does not constitute a
binding obligation. It is policy, not
regulation.

Consistent with the recognition of
data needs underlying the Policy, EPA
will evaluate the small MS4 storm water
regulations after the second round of
permit issuance. Section 122.34(e)(2) of
today’s rule expressly provides that for
the interim ten-year period, ‘‘EPA
strongly recommends that until the
evaluation of the storm water program
in § 122.37, no additional requirements
beyond the minimum control measures
be imposed on regulated small MS4s
without the agreement of the operator of
the affected small MS4, except where an
approved TMDL or equivalent analysis
provides adequate information to
develop more specific measures to
protect water quality.’’ This approach
addresses the concern for protecting
water resources from the threat posed by
storm water discharges with the
important qualification that there must
be adequate information on the
watershed or a specific site as a basis for
requiring tailored storm water controls
beyond the minimum control measures.
As indicated, the Interim Permitting
Policy has several important
limitations—it does not apply to
technology-based controls or to sources
that already have numeric end of pipe
effluent limitations. EPA encourages
authorized States and Tribes to adopt
policies similar to the Interim
Permitting Policy when developing
storm water discharge programs. For a
discussion of appropriate monitoring
activities, see Section H.3.d., Evaluation
and Assessment.

Where a water quality analysis
indicates there is a need and basis for
deriving water quality-based effluent
limits in NPDES permits for storm water
discharges regulated under today’s rule,
EPA believes that most of these cases
would be satisfied by narrative effluent
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limitations that require the
implementation of BMPs. NPDES permit
limits will in most cases continue to be
based on the specific approach outlined
in today’s rule for the implementation of
BMPs as the most appropriate form of
effluent limitation to satisfy technology
and water quality-based requirements.
See § 122.34(a). For storm water
management plans with existing BMPs,
this may require further tailoring of
BMPs to address the pollutant(s) of
concern, the nature of the discharge and
the receiving water. If the permitting
authority determines that, through
implementation of appropriate BMPs
required by the NPDES storm water
permit, the discharge has the necessary
controls to provide for attainment of
water quality standards, additional
controls are not needed in the permit.
Conversely, if a discharger (MS4,
industrial or construction) fails to adopt
and implement adequate BMPs, the
permittee and/or the permitting
authority should consider a different
mix of BMPs or more specific
conditions to ensure water quality
protection.

Some commenters observed that there
was no evidence from the experience of
storm water dischargers regulated under
the existing NPDES storm water
program, or from studies or reports that
allegedly support EPA’s position, that
implementation of BMPs to satisfy the
six minimum control measures would
meet applicable water quality standards
for a regulated small MS4. In response,
EPA acknowledges that the six
minimum measures are intended to
implement the statutory requirement to
control discharges to the maximum
extent practicable, and they may not
result in the attainment of water quality
standards in all cases. The control
measures do, however, focus on and
address well-documented threats to
water quality associated with storm
water discharges. Based on the
collective expertise of the FACA Sub-
committee, EPA believes that
implementation of the six minimum
measures will, for most regulated small
MS4s, be adequate to protect water
quality, and for other regulated small
MS4s will substantially reduce the
adverse impacts of their discharges on
water quality.

Some commenters asserted that
analyses of existing water quality
criteria suggest that numeric criteria for
aquatic life may be overprotective if
applied to storm water discharges.
These comments maintained that an
approach that prohibits exceedance of
applicable water quality criteria is
unworkable. Various commenters
recommended wet weather specific

criteria, variances to the criteria during
wet weather events, and seasonal
designated uses. Other commenters
noted that water quality-based effluent
limits in NPDES permits have
traditionally been developed based on
dry weather flow conditions (e.g.,
assuming critical low-flow conditions in
the receiving water to ensure protection
of aquatic life and human health). Wet
weather discharges, however, typically
occur under high-flow conditions in the
receiving water. Assumptions regarding
mass balance equations and size of
mixing zones may also not be pertinent
during wet weather.

EPA acknowledges the need to devise
a regulatory program that is both
flexible enough to accommodate the
episodic nature, variability and volume
of wet weather discharges and
prescriptive enough to ensure protection
of the water resource. EPA believes that
wet weather discharges can be
adequately addressed in the existing
regulations through refining designated
uses and assigning criteria that are
tailored to the level of water quality
protection described by the refined
designated use.

EPA believes that lack of precision in
assigning designated uses and
corresponding criteria by States and
Tribes, in many cases may result in
application of water quality criteria that
may not appropriately match the
intended condition of the water body.
States and Tribes have frequently
designated uses without regard to site-
specific wet weather conditions.
Because certain uses (swimming, for
example) might not exist during high-
intensity storm events or in the winter,
States may factor such climatic
conditions and seasonal uses into their
use designations with appropriate
analyses. This would acknowledge that
a lower level of control, at lower
compliance cost, would be appropriate
to protect that use. Before modifying
any designated use, however, States
would need to evaluate the effect of less
stringent water quality criteria on
protecting other uses, including any
threatened or endangered species,
drinking water supplies and
downstream uses. EPA will further
evaluate these issues in the context of
the Water Quality Standards Regulation,
Advance Notice of Proposed Rule
Making (ANPRM), 63 FR, 36742, July 7,
1998.

One of the major themes presented by
EPA in the ANPRM is that refinement
in use designations and tailoring of
water quality criteria to match refined
use designations is an important future
direction of the water quality standards
program. In assigning criteria to protect

general use classifications, a State or
Tribe must ensure that the criteria are
sufficiently protective to safeguard the
full range of waters of the State, i.e.,
criteria would be based on the most
sensitive use. This approach has been
disputed, especially for aquatic life
uses, where evidence suggests that the
general use criteria will require controls
more stringent than needed to protect
the existing or potential aquatic life
community for a specific water body.
EPA recognizes that there is a growing
need to more precisely tailor use
descriptions and criteria to match site-
specific conditions, ensuring that uses
and criteria provide an appropriate level
of protection, which, to the extent
possible, are not overprotective. EPA is
engaged in an ongoing evaluation of its
regulations in this area through the
ANPRM effort. At the same time, EPA
continues to encourage States and
Tribes to review the applicability of the
designated uses and associated criteria
using existing provisions in the water
quality standards regulation.

2. Total Maximum Daily Loads and
Analysis To Determine the Need for
Water Quality-Based Limitations

The development and implementation
of total maximum daily loads (TMDLs)
provide a link between water quality
standards and effluent limitations. CWA
section 303(d) requires States to develop
TMDLs to provide more stringent water
quality-based controls when technology-
based controls are inadequate to achieve
applicable water quality standards. A
TMDL is the sum of the individual
wasteload allocations for point sources
and load allocations for nonpoint
sources, with consideration for natural
background conditions. A TMDL
quantifies the maximum allowable
loading of a pollutant to a water body
and allocates this maximum load to
contributing point and nonpoint sources
so that water quality criteria will not be
exceeded and designated uses will be
protected. A TMDL also includes a
margin of safety to account for
uncertainty about the relationship
between pollutant loads and water
quality.

Today’s final rule refers to TMDLs in
several provisions. For the purpose of
today’s rule, EPA relies on the
component of the TMDL that evaluates
existing conditions and allocates loads.
For discharges to waters that are not
impaired and for which a TMDL has not
been developed, today’s rule also refers
to an ‘‘equivalent analysis.’’ The
discussion that follows uses the term
‘‘TMDL’’ for both.

Under revised § 122.26(a)(9)(i)(C), the
permitting authority may designate
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storm water discharges that require
NPDES permits based on TMDLs that
address the pollutants of concern. For
storm water discharges associated with
small construction activity,
§ 122.26(b)(15)(i)(B) provides a waiver
provision where it may be determined
that storm water controls are not needed
based on TMDLs that address sediment
and any other pollutants of concern.
The NPDES permitting authority may
waive requirements under the program
for certain small MS4s within urbanized
areas serving less than 1,000 persons
provided that, if the small MS4
discharges any pollutant that has been
identified as a cause of impairment of a
water body into which it discharges, the
discharge is in compliance with a
wasteload allocation in a TMDL for the
pollutant of concern. The permitting
authority may also waive requirements
for MS4s in urbanized areas serving
between 1,000 and 10,000 persons, if
the permitting authority determines that
storm water controls are not needed, as
provided in § 123.35(d)(2). See
§ 122.32(c).

Under CWA section 303(d), States
identify which of their water bodies
need TMDLs and rank them in order of
priority. Generally, once a TMDL has
been completed for one or more
pollutants in a water body, a wasteload
allocation for each point source
discharging the pollutant(s) is
implemented as an enforceable
condition in the NPDES permit.
Regulated small MS4s are essentially
like other point source discharges for
purposes of the TMDL process.

A TMDL and the resulting wasteload
allocations for pollutant(s) of concern in
a water body may not be available
because the water body is not on the
State’s 303(d) list, the TMDL has not yet
been completed, or the TMDL did not
include specific pollutants of concern.
In these cases, the permitting authority
must determine whether point sources
discharge pollutant(s) in amounts that
cause, have the reasonable potential to
cause, or contribute to excursions above
State water quality standards, including
narrative water quality criteria. This so-
called ‘‘reasonable potential’’ analysis is
intended to determine whether and for
what pollutants water quality based
effluent limits are required. The analysis
is, in effect, a substitute for a similar
determination that would be made as
part of a TMDL, where necessary. When
‘‘reasonable potential’’ exists,
regulations at § 122.44(d) require a
water quality-based effluent limit for the
pollutant(s) of concern in NPDES
permits. The water quality-based
effluent limits may be narrative
requirements to implement BMPs or,

where necessary, may be numeric
pollutant effluent limitations.

Commenters, generally from the
regulated community, objected that, due
to references to the need to develop a
program ‘‘to protect water quality’’ and
to additional NPDES permit
requirements beyond the minimum
control measures based on TMDLs or
their equivalent, regulated small MS4s
will be subject to uncertain permit
limitations beyond the six minimum
control measures. Commenters also
asserted that through the imposition of
a wasteload allocation under a TMDL in
impaired water bodies, there is a
likelihood that unattainable, yet
enforceable narrative and numeric
standards will be imposed on regulated
small MS4s.

As is discussed in the preceding
section, NPDES permits must include
any more stringent limitations when
necessary to meet water quality
standards. However, even if a regulated
small MS4 is subject to water quality
based effluent limits, such limits may be
in the form of narrative effluent
limitations that require the
implementation of BMPs. As discussed
earlier, EPA has adopted the Interim
Permitting Policy and incorporated it in
the development of today’s rule to
recognize the appropriateness of BMP-
based limits developed on a case-by-
case basis.

EPA formed a Federal Advisory
Committee to provide advice to EPA on
identifying water quality-limited water
bodies, establishing TMDLs for them as
appropriate, and developing appropriate
watershed protection programs for these
impaired waters in accordance with
CWA section 303(d). Operating under
the auspices of the National Advisory
Council for Environmental Policy and
Technology (NACEPT), the committee
produced its Report of the Federal
Advisory Committee on the Total
Maximum Daily Load (TMDL) Program
(July 1998). EPA recently published a
proposed rule to implement the Report’s
recommendations (64 FR 46012, August
23, 1999).

3. Anti-Backsliding

In general, the term ‘‘anti-
backsliding’’ refers to statutory
provisions at CWA sections 303(d)(4)
and 402(o) and regulatory provisions at
40 CFR 122.44(l). These provisions
prohibit the renewal, reissuance, or
modification of an existing NPDES
permit that contain effluent limits,
permit terms, limitations and
conditions, or standards that are less
stringent than those established in the
previous permit. There are also

exceptions to this prohibition known as
‘‘antibacksliding exceptions.’’

The issue of backsliding from prior
permit limits, standards, or conditions
is not expected to initially apply to most
storm water dischargers designated
under today’s proposal because they
generally have not been previously
authorized by an NPDES permit.
However, the backsliding prohibition
would apply if a storm water discharge
was previously covered under another
NPDES permit. Also, the backsliding
prohibition could apply when an
NPDES storm water permit is reissued,
renewed, or modified. In most cases,
however, EPA does not believe that
these provisions would restrict revisions
to storm water NPDES permits.

One commenter questioned whether,
if BMPs implemented by a regulated
small MS4 operator fail to produce
results in removal of pollutants and the
permittee attempts to substitute a more
effective BMP, the small MS4 operator
could be accused of violating the anti-
backsliding provisions and also be
exposed to citizen lawsuits. In response,
EPA notes that in such circumstances
the MS4’s permit has not changed and,
therefore, the prohibition against
backsliding is not applicable. Further,
any change in the mix of BMPs that was
intended to be more effective at
controlling pollutants would not be
considered backsliding, even if it did
not include all of the previously
implemented BMPs.

4. Water Quality-Based Waivers and
Designations

Several sections of today’s final rule
refer to water quality standards in
identifying those storm water discharges
that are and are not required to be
permitted under today’s rule. As noted
in § 122.30 of today’s rule, CWA section
402(p)(6) requires the designation of
municipal storm water sources that
need to be regulated to protect water
quality and the establishment of a
comprehensive storm water program to
regulate these sources. Requirements
applicable to certain municipal sources
may be waived based on the absence of
demonstrable water quality impacts.
Section 122.32(c). The section 402(p)(6)
mandate to protect water quality also
provides the basis for regulating
discharges associated with small
construction. See also § 122.26(b)(15)(i).
Further, today’s rule carries forward the
existing authority for the permitting
authority to designate sources of storm
water discharges based upon water
quality considerations. Section
122.26(a)(9)(i)(C) and (D).

As is discussed above in sections
II.H.2.e (for small MS4s) and II.I.1.b.ii
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(for small construction), the
requirements of today’s rule may be
waived based on wasteload allocations
that are part of ‘‘total maximum daily
loads’’ (TMDLs) that address the
pollutants of concern or, in the case of
small construction and municipalities
serving between 1,000 and 10,000
persons, the equivalents of TMDLs. One
commenter stated that waivers would
allow exemptions to the technology
based requirements and would thus be
inconsistent with the two-fold approach
of the CWA (a technology based
minimum and a water quality based
overlay). EPA acknowledges that
waivers are not allowed for other
technology-based requirements under
the CWA. A more flexible approach is
allowed, however, for sources
designated for regulation under
402(p)(6) to protect water quality. For
such sources EPA may allow a waiver
where it is demonstrated that an
individual source does not present the

threat to water quality that was the basis
for EPA’s designation.

III. Cost-Benefit Analysis

EPA has determined that the range of
the rule’s benefits exceeds the range of
regulatory costs. The estimated rule
costs range from $847.6 million to
$981.3 million annually with
corresponding estimated monetized
annual benefits which range from
$671.5 million to $1.628 billion,
expected to exceed costs.

The rule’s cost and benefit estimates
are based on an annual comparison of
costs and benefits for a representative
year (1998) in which the rule is
implemented. This differs from the
approach used for the proposed rule
which projected cost and benefits over
three permit terms. EPA has chosen to
use the current approach because it
determined that the ratio of annual
benefits and costs would not change
significantly over time. Moreover,

because there is not an initial outlay of
capital costs with benefits accruing in
the future (i.e., benefits and costs are
almost immediately at a steady state), it
is not necessary to discount costs in
order to account for a time differential.

EPA developed detailed estimates of
the costs and benefits of complying with
each of the incremental requirements
imposed by the rule. The Agency used
two approaches, a national water quality
model and national water quality
assessment, to estimate the potential
benefits of the rule. Both approaches
show that the benefits are likely to
exceed costs.

These estimates, including
descriptions of the methodology and
assumptions used, are described in
detail in the Economic Analysis of the
Final Phase II Rule, which is included
in the record of this rule making.
Exhibit 3 summarizes costs and benefits
associated with the basic elements of
today’s rule.

EXHIBIT 3.—COMPARISON OF ANNUAL COMPLIANCE COST AND BENEFIT ESTIMATES 1

Monetized benefits

National water
quality model

(millions of 1998
dollars)

National water
quality assess-

ment (millions of
1998 dollars)

Municipal Minimum Measures ........................................................................................................................... ........................... $131.0–$410.2
Controls for Construction Sites .......................................................................................................................... ........................... $540.5–$686.0

Total Annual Benefits ................................................................................................................................. $1,628.5 ........... $671.5–$1,096.2

Costs Millions of 1998 dollars 2

Municipal Minimum Measures ............................................................................................................................... $297.3
Controls/Waivers for Construction Sites ................................................................................................................ $545.0–$678.7
Federal/State Administrative Costs ....................................................................................................................... $5.3

Total Annual Costs $847.6–$981.31

1 National level benefits are not inclusive of all categories of benefits that can be expected to result from the regulation.
2 Total may not add due to rounding.

A. Costs

1. Municipal Costs
Initially, to determine municipal costs

for the proposed rule, EPA used
anticipated expenditure data included
in permit applications from a sample of
21 Phase I MS4s. Certain commenters
criticized the Agency for using
anticipated expenditures because they
could be significantly different from the
actual expenditures. These commenters
suggested that the Agency use the actual
cost incurred by the Phase I MS4s.
Other comments stated that because the
Phase I MS4s, in general, are large
municipalities, they may not be
representative of the Phase II MS4s for
estimating regulatory costs. Finally, one
commenter noted that the sample of 21
municipalities used to project cost was
relatively small.

To address the concerns of the
commenters, EPA utilized a National
Association of Flood and Stormwater
Management Agencies (NAFSMA)
survey of the Phase II community to
obtain incremental cost estimates for
Phase II municipalities. Using the list of
potential Phase II designees published
in the Federal Register (63 FR 1616),
NAFSMA contacted more than 1,600
jurisdictions. The goal of the survey was
to solicit information from those
communities about the proposed Phase
II NPDES storm water program. Several
of the survey questions corresponded
directly to the minimum measures
required by the Phase II rule. One
hundred twenty-one surveys were
returned to NAFSMA and were used to
develop municipal costs.

Using the NAFSMA information, EPA
estimated average annual per household

program costs for automatically
designated municipalities. EPA also
estimated an average annual per
household administrative cost for
municipalities to address application,
record keeping, and reporting
requirements of the Rule. The total
average per household cost of the rule
is expected to $9.16 per household.

To determine potential national level
costs for municipalities, EPA multiplied
the number of households (32.5 million)
by the per household cost ($9.16). EPA
estimates the annual cost of the Phase
II municipal program at $298 million.

As an alternative method, and point
of comparison, to the NAFSMA-based
approach, EPA reviewed actual
expenditures reported from 35 Phase I
MS4s. The Agency targeted these 35
Phase I MS4s because they had
participated in the NPDES program for
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nearly one permit term, were smaller in
size and had detailed data reflecting
their actual program implementation
costs. Of the 35 MS4s, appropriate cost
data was only available for 26 of those
MS4s. EPA analyzed the expenditure
data and identified the relevant
expenditures, excluding costs presented
in the annual reports unrelated to the
requirements of the Rule. The cost range
and annual per household program
costs of $9.08 are similar to those found
using the NAFSMA survey data.

2. Construction Costs
In order to estimate the rule’s

construction-related cost on a national
level (the soil and erosion controls
(SEC) requirements of the rule and the
potential impacts of the post-
construction municipal measure on
construction), EPA estimated a per site
cost for sites of one, three, and five acres
and multiplied these costs by the total
number of estimated Phase II
construction starts across these size
categories.

To estimate the percentage of starts
subject to the soil and erosion control
requirements between 1 and 5 acres,
with respect to each category of building
permits (residential, commercial, etc.),
EPA initially used data from Prince
George’s County (PGC), Maryland, and
applied these percentages to national
totals. In the proposal, EPA recognized
that the PGC data may not be
representative of the entire country and
requested data that could be used to
develop better estimates of the number
of construction sites between 1 and 5
acres. EPA did not receive any
substantiated national data from
commenters.

In view of the unavailability of
national data from commenters, EPA
made extensive efforts to collect
construction site data around the
country. The Agency contacted more
than 75 municipalities. EPA determined
that 14 of the contacted municipalities
had useable construction site data.
Using data from these 14 municipalities,
EPA developed an estimate of the
percentage of construction starts on one
to five acres. EPA then multiplied this
percentage by the number of building
permits issued nationwide to determine
the total number of construction starts
occurring on one to five acres. Finally,
to isolate the number of construction
starts incrementally regulated by Phase
II, EPA subtracted the number of
activities regulated under equivalent
programs (e.g., areas covered by the
Coastal Zone Act Reauthorization
Amendments of 1990, and areas covered
by equivalent State level soil and
erosion control requirements).

Ultimately, EPA estimated that 110,223
construction starts would be
incrementally covered by the rule
annually.

EPA then used standard cost
estimates from Building Construction
Cost Data and Site Work Landscape
Cost Data (R.S. Means, 1997a and
1997b) to estimate construction BMP
costs for 27 model sites in a variety of
typical site conditions across the United
States. The model sites included three
different site sizes (one, three and five
acres), three slope variations (3%, 7%,
and 12%), and three soil erosivity
conditions (low, medium, and high).
EPA chose BMP combinations
appropriate to the model site
conditions. Based on the assumption
that any combination of site factors is
equally likely to occur in a given site,
EPA developed average cost of sediment
and erosion control for all model sites.
EPA estimated that, on average, BMPs
for a 1 acre site will cost $1,206, for a
3 acre site $4,598 and for a 5 acre site
$8,709.

EPA then estimated administrative
costs per construction site for the
following elements required under the
rule: Submittal of a notice of intent for
permit coverage; notification to
municipalities; development of a storm
water pollution prevention plan; record
retention; and submittal of a notice of
termination. EPA estimated the average
total administrative cost per site to be
$937.

EPA also considered the cost
implications of NPDES permit
authorities waiving the applicability of
requirements to storm water discharges
from small construction sites based on
two different criteria involving water
quality impact and low rainfall. EPA
received comments stating that a waiver
would require a significant investment
in training or acquisition of a
consultant. Based on comments
received, EPA eliminated one of the
waiver conditions involving low soil
loss threshold because it necessitated
use of the Revised Universal Soil Loss
Equation which could require extensive
technical expertise.

Based on the opinions of construction
industry experts, EPA estimates that 15
percent of the construction sites that
would otherwise be covered by today’s
rule will be eligible to receive waivers.
Therefore, the Agency has excluded 15
percent of the construction sites when
deriving costs of sediment and erosion
control. The average cost for sites to
qualify for the waiver is expected to be
$34 per site. The construction cost
analysis for the proposed rule did not
include any costs for the preparation
and submission of waiver applications

because EPA believed those costs would
be negligible. However, in response to
public comments, EPA has estimated
these potential costs.

EPA has also estimated the potential
costs for construction site operators to
implement the post-construction
minimum measure. These are costs that
may be incurred by construction site
operators if the MS4 chooses to meet the
post-construction minimum measure by
requiring on-site structural, site-by-site
control of post-construction runoff.
Municipalities may select from an array
of structural and non-structural options
in implementing this measure, so the
potential costs to construction operators
is uncertain. Nonetheless, EPA
developed average annual BMP costs for
sites of one, three, five and seven acres.
EPA’s analysis accounted for varying
levels of imperviousness that
characterize residential, commercial,
and institutional land uses. Nationwide,
these costs are expected to range from
$44 million to $178 million annually.

Finally, to establish national
incremental annual costs for Phase II
construction starts, EPA multiplied the
total costs of compliance for the chosen
site size categories by the total number
of Phase II construction starts and added
post-construction costs. EPA estimates
the annual compliance cost to range
from $545 million to $678.7 million.

B. Quantitative Benefits
In the Economic Analysis for the

proposed rule, a ‘‘top-down’’ approach
was used to estimate economic benefits.
Under this approach, the combined
economic benefits for wet weather
programs were estimated first, and then
were divided among various water
programs on the basis of expert opinion.
As a result, the benefits estimates for an
individual program were rather
uncertain. Moreover, this approach was
inconsistent with the approach used to
estimate the cost of the proposed storm
water rule, which was developed using
municipal-based and cost-based data to
develop ‘‘bottom-up’’ costs. Therefore,
EPA decided to use a ‘‘bottom-up’’
approach for estimating benefits of the
Phase II rule. To adequately reflect the
quantifiable benefits of the rule, EPA
used two different methods: (1) National
Water Quality Model and (2) National
Water Quality Assessment.

To monetize benefits in both
approaches, the Agency applied Carson
and Mitchell’s (1993) estimates of
household willingness-to-pay (WTP) for
water quality improvement to estimates
of waters impaired by storm water
discharges. Carson and Mitchell’s 1993
study reports the results of their 1983
national survey of WTP for incremental
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improvements in fresh water quality.
Carson and Mitchell estimate the WTP
for three minimum levels of fresh water
quality: boatable, fishable, and sizable.
EPA adjusted the WTP amounts to
account for inflation, growth in real per
capita income, and increased attitudes
towards pollution control. The adjusted
WTP amounts for improvements in
fresh water quality are $210 for
boatable, $158 for fishable, and $177 for
sizable. A brief summary of the national
water quality model and national water
quality assessment approaches follow.

1. National Water Quality Model

One approach EPA used to estimate
the benefits of the Phase II municipal
and construction site controls was the
National Water Pollution Control
Assessment Model (NWPCAM).
NWPCAM estimates benefits of the
storm water program at the national
level, including the impact on small
streams. This model estimates water
quality and the resultant use support for
the 632,000 miles of rivers and streams
in the USEPA Reach File Version 1
(RF1), which covers the continental

United States. The model analyzes
water quality changes by stream reach.
The parameters modeled in the
NWPCAM are biological oxygen
demand (BOD), total suspended solids
(TSS), dissolved oxygen (DO), and fecal
coliforms (FC).

The model projects changes in water
quality due to the Phase II municipal
and construction site controls. To
calculate the economic benefits of
change in water quality, the number of
households in the proximity of the
stream reach are determined, by
overlaying the model results on the
1990 Census of Populated Places and
Minor Civil Divisions, and updating the
population to 1998. Economic benefits
are calculated using the Carson and
Mitchell WTP values. The benefits are
separately estimated for local and non-
local waters on the basis of WTP values
and proximity to water quality changes.

The value of the change in use
support for local waters is greater than
the value of the non-local waters
because of the opportunity to use local
waters by the local population. This
model assumes that if improvement

occurs in waters that are not close to
population centers the economic value
is lower. Therefore, benefits are
estimated for local and non-local waters
separately. This assumption is based on
Carson and Mitchell’s survey which
asked respondents to apportion each of
their stated WTP values between
achieving the water quality goals in
their own State and achieving those
goals in the nation as a whole. On
average, respondents allocated 67% of
their values to achieving in-State water
quality goals and the remainder to the
nation as a whole. Carson and Mitchell
argue that for valuing local water quality
changes 67% is a reasonable upper
bound for the local multiplier and 33%
for the non-local water quality changes.
For the purposes of this analysis, the
locality is defined as urban sites and
associated populations linked into the
NWPCAM framework. Using this
methodology, the total monetized
benefits of Phase II control of urban and
construction site runoff is estimated to
be $1.628 billion per year. The local and
non-local benefits due to Phase II
controls are presented in Exhibit 4.

EXHIBIT 4.—LOCAL AND NON-LOCAL BENEFITS ESTIMATES DUE TO PHASE II CONTROLS NATIONAL WATER QUALITY
MODEL ESTIMATE

Use support Local benefits
($million/yr)

Non-local bene-
fits 1

($million/yr)

Total benefits
($million/yr)

Swimming, Fishing, and Boating ............................................................................... 306.20 60.60 366.80
Fishing and Boating ................................................................................................... 395.10 51.90 447.00
Boating ....................................................................................................................... 700.10 114.60 814.70

Total .................................................................................................................... 1401.40 227.10 1628.50

1 To estimate non-local willingness to pay per household, the 33% of willingness is multiplied by the fraction of previously impaired national wa-
ters (in each use category) that attain the beneficial use as a result of the Phase II rule. To estimate the aggregate non-local benefits, non-local
willingness to pay is multiplied with the total number of households in the US.

While the numbers of miles that are
estimated to change their use support
are small, the benefits estimates are
quite significant. This is because urban
runoff and, to a large extent,
construction activity occurs where the
people actually reside and the water
quality changes mostly occur close to
these population centers. NWPCAM
indicates that changes in pollution loads
have the most effect immediately
downstream of pollution changes. As a
result, the aggregate WTP is large
because large numbers of households in
these population centers are associated
with the local waters that reflect
improvement in designated use support.

2. National Water Quality Assessment
EPA also estimated benefits of the

Phase II Storm Water program using the
1998 National Water Quality Inventory
(305(b)) Report to Congress, rather than

the NWPCAM as a basis for estimating
impairment addressed by the rule. The
Water Quality Assessment method
separately estimates benefits associated
with improvements to fresh water,
marine water and construction site
controls, and then aggregates these
separate categories into an estimate of
total annual benefits.

a. Municipal Measures

i. Fresh Waters Benefits

In order to develop estimates for the
potential value of the municipal
measures (except storm water runoff
controls for construction sites), EPA
applied Carson & Mitchell WTP values
to estimated existing and projected
future fresh water impairment. Carson &
Mitchell did not evaluate marine waters,
so only fresh water values were
available from their research. Even

though the Carson and Mitchell
estimates apply to all fresh water, it is
not clear how these values would be
apportioned among rivers, lakes, and
the Great Lakes. The 305(b) data
indicate that lakes are the most
impaired by urban runoff/storm sewers,
followed closely by the Great Lakes, and
then rivers. Therefore, EPA applied the
WTP values to the categories separately
and assumed that the higher resulting
value for lakes represents the high end
of the range (i.e., assuming that lake
impairment is more indicative of
national fresh water impairment) and
that the lower resulting value for
impaired rivers represents the low end
of a value range for all fresh waters (i.e.,
assuming that river impairment is more
indicative of national fresh water
impairment). In addition, EPA estimated
that the post-construction runoff
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requirements of the municipal program
might result in benefits of at least $16.8
million annually from avoided future
runoff. The post-construction estimate
significantly underestimates potential
program benefits because it does not
account for avoided hydrologic changes
and resulting water quality impairment
associated with increases in
imperviousness from development and
redevelopment. Summing the benefits
across the water quality use support
levels yields an estimate of benefits
ranging from approximately $121.9
million to $378.2 million per year.

ii. Marine Waters Benefits

In addition to the fresh water benefits
captured by the Carson and Mitchell
study, EPA anticipates benefits as a
result of improvements to marine
waters. Sufficient methods have not
been developed to quantify national-
level benefits for commercial or
recreational fishing. EPA used beach
closure data and visitation estimates
from its Beach Watch Program to
estimate potential reductions in marine
swimming visits due to storm water
runoff contamination events in 1997.
The estimated 86,100 trips that did not
occur because of beach closures in
coastal Phase II communities is a lower
bound because it represents only those
beaches that report both closures and
visitation data. EPA estimates potential
swimming benefits from the rule to be
at least $2.1 million annually.

EPA developed an analysis of
potential benefits associated with
avoided health impacts from exposure
to contaminants in storm sewer effluent.
Based on a study of incremental
illnesses found among people who
swam within one yard of storm drains
in Santa Monica Bay, EPA estimated a
range of incremental illnesses (Haile et
al., 1996). Depending on assumptions
made about number of exposures to
contaminants and contaminant
concentrations, benefits ranged from
$7.0 million to $29.9 million annually.

b. Construction Benefits

The major pollutant resulting from
construction activities is sediment.
However, in addition to sediment,
construction activities also yield
pollutants such as pesticides, petroleum
products, and solvents. Because
circumstances will vary considerably
from site to site, data is not available
with which to develop estimates of
benefits for each site and aggregate to
obtain a national-level estimate.

In the proposed rule, EPA estimated
the combined benefits of all wet weather
programs, and then used expert
opinions to allocate them to different
individual programs. To eliminate the
possible overlap between the benefits of
the soil and erosion control
requirements, municipal measures, and
other wet weather storm water
programs, EPA chose to use an approach
in today’s final rule that directly

estimates the benefits of soil and erosion
requirements.

A survey of North Carolina residents
(Paterson et al., 1993) indicated that
households are willing to pay for
erosion and sediment controls similar to
those in today’s rule. Based on income
and other indicators, the values derived
from the study are expected to be
similar to values held in the rest of the
country. Using the mean value of the
willingness to pay of $25 per household,
EPA projects annual benefits of the soil
and erosion requirements to range from
$540.5–$686 million.

c. Summary of Benefits From the
National Water Quality Assessment

Total benefits from municipal
measures and construction site controls
are expected to range from $671.5
million to $1.1 billion per year,
including benefits of approximately
$13.7 million per year associated with
small stream improvements. A summary
of the potential benefits is presented in
Exhibit 5.

As shown in Exhibit 5, it was not
possible to monetize all categories of
benefits using the WTP estimates. In
particular, benefits for improving
marine water quality such as fishing and
passive use benefits are not included in
the values used to estimate the potential
benefits of the municipal minimum
measures (excluding construction sites
controls), and they are not estimated
separately, because information is not
currently available.

EXHIBIT 5.—POTENTIAL ANNUAL BENEFITS OF THE PHASE II STORM WATER RULE NATIONAL WATER QUALITY
ASSESSMENT ESTIMATE

Benefit category Annual WTP

Municipal Minimum Measures 1

Fresh Water Use and Passive Use 2 ..................................................................................................................... $121.9–$378.2
Marine Recreational Swimming ............................................................................................................................. $2.1
Human Health (Marine Waters) ............................................................................................................................. $7.0–$29.9
Other Marine Use and Passive Use ...................................................................................................................... (∂)

Erosion and Sediment Controls for Construction Sites

Fresh Water and Marine Use and Passive Use 3 ................................................................................................. $540.5–$686

Total Phase II Program

Total Use & Passive Use (Fresh Water and Marine) ........................................................................................... >$671.5–>$1,096.2

+= positive benefits expected but not monetized.
1 Includes water quality benefit of municipal programs, based on 80% effectiveness of municipal programs.
2 Based on research by Carson and Mitchell (1993). Fresh water value only. Does not include commercial fishery, navigation, or diversionary

(e.g. municipal drinking water cost savings or risk reductions) benefits. May not fully capture human health risk reduction or ecological values.
3 Based on research by Paterson et al. (1993). Although the survey’s description of the benefits of reducing soil erosion from construction sites

included reduced dredging, avoided flooding, and water storage capacity benefits, these benefit categories may not be fully incorporated in the
WTP values. Small streams may account for over 2% of total benefits.

C. Qualitative Benefits

There are additional benefits to storm
water control that cannot be quantified

or monetized. Thus, the current estimate
of monetized benefits may understate
the true value of storm water controls

because it omits many ways in which
society is likely to benefit from reduced
storm water pollution, such as improved
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aesthetic quality of waters, benefits to
wildlife and to threatened and
endangered species, cultural values, and
biodiversity benefits.

A benefit that EPA did not monetize
completely is the flood control benefits
attributable to municipal storm water
controls reducing downstream flooding,
although flood control benefits
associated with sediment and erosion
control are already reflected to some
extent in the construction benefits.
Similarly, the Agency could not value
the benefits from increased property
value due to storm water controls
reflected in the rule, even though a
commenter suggested inclusion of these
benefits in the estimates.

Moreover, while a number of
commenters requested that EPA include
ecological benefits, the Agency was not
able to fully monetize these benefits.
Urbanization usually increases the
amount of sediment, nutrients, metals
and other pollutants associated with
land disturbance and development.
Development usually not only results in
a dramatic increase in the volume of
water runoff, but also in a substantial
decrease in that water’s quality due to
stream scour, runoff and dispersion of
toxic pollutants, and oversiltation.
These kinds of secondary benefits could
not be fully reflected in the monetized
benefits. EPA was able to only monetize
the aquatic life support benefits for
waters assumed to be impaired. Thus,
only the aquatic life support benefits
attributable to municipal controls,
reflected through human satisfaction,
are taken into account.

Reduced nutrient level is another
benefit of the storm water control which
is not fully captured by the economic
analysis. High nutrient levels often lead
to eutrophication of the aquatic system.
The quality change in ecological sources
as the result of storm water controls to
reduce pollutants is not fully reflected
in the present benefits.

D. National Economic Impact

Finally, the Agency determined that
the rule will have minimal impacts on

the economy or employment. This is
because the final rule regulates small
MS4s and construction sites under 5
acres, not the typical industrial plants or
other non-construction activities that
could directly impact production and
thus those sectors of the economy.

Discussions with representatives
within the construction industry
indicate that construction costs will
likely be passed on to buyers, thus not
seriously affecting the housing industry
directly. One commenter argued that the
rule will have a negative employment
effect because the builders will build
fewer homes requiring less building
materials as a result of the declining
demand induced by the cost of the soil
and erosion controls. EPA disagrees
with this argument because the cost of
the controls, as the percentage of the
price of a median home, is negligible
and will be passed on to final buyers.

Flexibility within the rule allows
MS4s to tailor the storm water program
requirements to their needs and
financial position, minimizing impacts.
For sedimentation and erosion controls
on construction sites, the rule
contemplates application of commonly
used BMPs to reduce costs for the
construction industry. Thus, the rule
attempts to use existing practices to
prevent pollution, which should
minimize impacts on States, Tribes,
municipalities and the construction
industry.

Thus, EPA concludes that the effect of
the rule, if any, on the national economy
will be minimal. The benefits of today’s
rule more than offset any cost impacts
on the national economy.

IV. Regulatory Requirements

A. Paperwork Reduction Act
The Office of Management and Budget

(OMB) has approved some of the
information collection requirements
contained in this final rule (i.e. those
found in 40 CFR 122.26(g) and
123.35(b)) under the provisions of the
Paperwork Reduction Act, 44 U.S.C.
3501 et seq. and has assigned OMB
control number 2040–0211.

The burden and costs described below
are for the information collection,
reporting, and record keeping
requirements for the three year period
beginning with the effective date of
today’s rule. Additional information
collection requirements for regulated
small MS4s and small construction sites
will occur after this initial three year
period and will be counted in a
subsequent information collection
requirement. The total burden of the
information collection requirements for
the first three years of this rule is
estimated at 56,369 hours with a
corresponding cost of $2,151,305
million annually. This burden and cost
is for industrial facilities to complete
and submit the no exposure
certification, for NPDES-authorized
States to process and review the no
exposure certification, and for the
NPDES-authorized States to develop
designation criteria and assess
additional MS4s outside of urbanized
areas. Compliance with the applicable
information collection requirements
imposed under this rule are mandatory,
pursuant to CWA section 402.

Exhibit 6 presents average annual
burden and cost estimates for Phase II
respondents for the first three years.
Burden means the total time, effort, or
financial resources expended by persons
to generate, maintain, retain, disclose or
provide information to or for a Federal
agency. This includes the time needed
to review instructions; develop, acquire,
install, and utilize technology and
systems for the purposes of collecting,
validating, and verifying information,
processing and maintaining
information, and disclosing and
providing information; adjust existing
ways for complying with any previously
applicable instructions and
requirements; train personnel to be able
to respond to a collection of
information; search data sources;
complete and review the collection of
information; and transmit or otherwise
disclose the information.

EXHIBIT 6.—AVERAGE ANNUAL BURDEN AND COST ESTIMATES FOR PHASE II RESPONDENTS

Information collection activity

A
Respondents

per year
(projected) 1

B
Burden hours
per respond-
ent per year
(predicted)

(A)×(B)=C
Annual re-

spondent bur-
den hours
(projected)

D
Respondent
labor cost ($/
hr) (1998 $)

(C)×(D)=E
Annual Cost

($) (projected)

Ind. No Expos. Facilities:2

No Expos. Certification ................................................. 36,377 1.0 36,377 44.35 1,613,320

Annual Subtotal ..................................................... ........................ ........................ 36,377 ........................ 1,613,320
NPDES-Authorized States:3

Designation of Addit. MS4s 4 ........................................ 15 332.8 4,892 26.91 131,644
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EXHIBIT 6.—AVERAGE ANNUAL BURDEN AND COST ESTIMATES FOR PHASE II RESPONDENTS—Continued

Information collection activity

A
Respondents

per year
(projected) 1

B
Burden hours
per respond-
ent per year
(predicted)

(A)×(B)=C
Annual re-

spondent bur-
den hours
(projected)

D
Respondent
labor cost ($/
hr) (1998 $)

(C)×(D)=E
Annual Cost

($) (projected)

No Exp. Cert. Proc. & Rev ........................................... 30,200 0.5 15,100 26.91 406,341

Annual Subtotal ..................................................... ........................ ........................ 19,992 ........................ 537,985

Annual Totals ......................................................... ........................ ........................ 56,369 ........................ 2,151,305

Notes:
1 Source: U.S. EPA, Office of Wastewater Management. Economic Analysis for the Storm Water Phase II Rule.
2 The total number of potential no exposure respondents was divided by 5 to estimate an annual total. It was assumed that the annual number

of respondents for the no exposure certification would be spread over the five year period the exclusion applies.
3 The number of respondents in each category represents only those respondents located within the 44 NPDES-authorized States and Terri-

tories. The burden and cost estimates provided in this section are for the NPDES-authorized States in their role as the permitting authority for
municipal designations and industrial no exposure.

4 The number of respondents for this activity, 15, represents the number of NPDES-authorized States and Territories that must develop des-
ignation criteria and assess small MS4s located outside of an urbanized area for possible Phase II coverage divided by the three year ICR pe-
riod.

Given the requirements of today’s
regulation, EPA believes there will be
no capital startup and no operation and
maintenance costs associated with
information collection requirements of
the rule.

The government burden associated
with today’s rule will impact State,
Tribal, and Territorial governments
(NPDES-authorized governmental
entities) that have storm water program
authority, as well as the federal
government (i.e., EPA), where it is the
NPDES permitting authority. As of
March 1999, 43 States and the Virgin
Islands had NPDES authority.

The annual burden imposed upon
authorized governmental entities
(delegated States and the Virgin Islands)
and the federal government for the next
three years is estimated to be 19,992
hours ($537,985) and 4,087 hours
($115,948) respectively, for a total of
24,079 hours ($653,933). This estimate
is based on the average time that
governments will expend to carry out
the following activities: designate
additional MS4s (332.8 hours) and
process and review ‘‘no exposure’’
certificates from industrial dischargers
(0.5 hour).

Under the existing rule, storm water
discharges from light industrial
activities identified under
§ 122.26(b)(14)(xi) were exempted from
the permit application requirements if
they were not exposed to storm water.
Today’s rule expands the applicability
of the ‘‘no exposure’’ exclusion to
include all industrial activity regulated
under § 122.26(b)(14) (except category
(x), construction). The ‘‘no exposure’’
provision is applied through the use of
a written certification process, thus
representing a slight reporting burden
increase for ‘‘light’’ industries with ‘‘no
exposure’.

In addition to the information
collection, reporting, and record
keeping burden for the next three years,
today’s rule contains information
collection requirements that will not
begin until three years or more from the
effective date of today’s rule. These
information collection requirements
were not included in the information
collection request approved by OMB.
EPA will submit these burden estimates
for OMB approval when it submits ICR
2040–0211 to OMB for renewal in three
years. The rule burdens for regulated
small MS4s and small construction sites
that will be included in the ICR renewal
fall into three areas: application for an
NPDES permit or submittal of waiver
information, record keeping of storm
water management activities, and
submittal of reports to the permitting
authority. There will also be an
additional burden for the permitting
authority to review this information.

An agency may not conduct or
sponsor, and a person is not required to
respond to a collection of information
unless it displays a currently valid OMB
control number. The OMB control
numbers for EPA’s regulations are listed
in 40 CFR Part 9 and 48 CFR Chapter
15. EPA is amending the table in 40 CFR
Part 9 of currently approved ICR control
numbers issued by OMB for various
regulations to list the first three years of
information requirements contained in
this final rule.

B. Executive Order 12866

Under Executive Order 12866, [58 FR
51,735 (October 4, 1993)] the Agency
must determine whether the regulatory
action is ‘‘significant’’ and therefore
subject to OMB review and the
requirements of the Executive Order.
The Order defines ‘‘significant

regulatory action’’ as one that is likely
to result in a rule that may:

(1) have an annual effect on the
economy of $100 million or more or
adversely affect in a material way the
economy, a sector of the economy,
productivity, competition, jobs, the
environment, public health or safety, or
State, local, or tribal governments or
communities;

(2) create a serious inconsistency or
otherwise interfere with an action taken
or planned by another agency;

(3) materially alter the budgetary
impact of entitlements, grants, user fees,
or loan programs or the rights and
obligations of recipients thereof; or

(4) raise novel legal or policy issues
arising out of legal mandates, the
President’s priorities, or the principles
set forth in the Executive Order.

Pursuant to the terms of Executive
Order 12866, it has been determined
that this rule is a ‘‘significant regulatory
action’’. As such, this action was
submitted to OMB for review. Changes
made in response to OMB suggestions or
recommendations will be documented
in the public record.

C. Unfunded Mandates Reform Act
Title II of the Unfunded Mandates

Reform Act of 1995 (UMRA), Public
Law 104–4, establishes requirements for
Federal agencies to assess the effects of
their regulatory actions on State, local,
and tribal governments and the private
sector. Under section 202 of the UMRA,
EPA generally must prepare a written
statement, including a cost-benefit
analysis, for proposed and final rules
with ‘‘Federal mandates’’ that may
result in expenditures to State, local,
and tribal governments, in the aggregate,
or to the private sector, of $100 million
or more in any one year. Before
promulgating an EPA rule for which a
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written statement is needed, section 205
of the UMRA generally requires EPA to
identify and consider a reasonable
number of regulatory alternatives and
adopt the least costly, most cost-
effective or least burdensome alternative
that achieves the objectives of the rule.
The provisions of section 205 do not
apply when they are inconsistent with
applicable law. Moreover, section 205
allows EPA to adopt an alternative other
than the least costly, most cost-effective
or least burdensome alternative if the
Administrator publishes with the final
rule an explanation why that alternative
was not adopted.

EPA has determined that today’s rule
contains a Federal mandate that may
result in expenditures of $100 million or
more in any one year for both State,
local, and tribal governments, in the
aggregate, and the private sector.
Accordingly, EPA has prepared under
section 202 of the UMRA a written
statement which is summarized below.

1. Summary of UMRA Section 202
Written Statement

EPA promulgates today’s storm water
regulation pursuant to the specific
mandate of Clean Water Act section
402(p)(6), as well as sections 301, 308,
402, and 501. (33 U.S.C. sections
1342(p)(6), 1311, 1318, 1342, 1361.)
Section 402(p)(6) of the CWA requires
that EPA designate sources to be
regulated to protect water quality and
establish a comprehensive program to
regulate those sources.

In the Economic Analysis of the Final
Phase II Rule (EA), EPA describes the
qualitative and monetized benefits
associated with today’s rule and then
compares the monetized benefits with
the estimated costs for the rule. EPA
developed detailed estimates of the
costs and benefits of complying with
each of the incremental requirements
imposed by the rule. These estimates,
including descriptions of the
methodology and assumptions used, are
described in detail in the EA. The
Agency used two approaches, a national
water quality model and national water
quality assessment, to estimate the
potential benefits of the rule. Both
approaches show that the benefits are
likely to exceed costs. Exhibit 3 in
section III of this preamble summarizes
the costs and benefits associated with
the basic elements of today’s rule.

There are additional benefits to storm
water control that cannot be quantified
or monetized. Thus, the current estimate
of monetized benefits may understate
the true value of storm water controls
because it omits many ways by which
society is likely to benefit from reduced
storm water pollution, such as improved

aesthetic quality of waters, benefits to
wildlife and to threatened and
endangered species, cultural values, and
biodiversity benefits.

Several commenters asserted that
today’s rule is an unfunded mandate
and that, without funding, the
monitoring of the already existing
pollution control programs would
suffer. In section II.D.3 of the preamble,
EPA lists some of the programs that EPA
anticipates may provide funds to help
develop and, in limited circumstances,
implement storm water management
programs.

In the EA, EPA reviewed the expected
effect of today’s rule on the national
economy. The Agency determined that
the rule will have minimal impacts on
the economy or employment. This is
because the final rule regulates small
MS4s and construction sites under 5
acres, not the typical industrial plants or
other non-construction activities that
could directly impact production and
thus those sectors of the economy.

Discussions with representatives
within the construction industry
indicate that construction costs will
likely be passed on to buyers, thus not
seriously affecting the housing industry
directly. Flexibility within the rule
allows MS4s to tailor the storm water
program requirements to their needs
and financial position, minimizing
impacts. For sedimentation and erosion
controls on construction sites, the rule
contemplates application of commonly
used BMPs to reduce costs for the
construction industry. Thus, the rule
attempts to use existing practices to
prevent pollution, which should
minimize impacts on States, Tribes,
municipalities and the construction
industry.

Thus, EPA concludes that the effect of
the rule, if any, on the national economy
would be minimal. The benefits of
today’s rule more than offset any cost
impacts on the national economy.

Consistent with the intergovernmental
consultation provisions of section 204 of
the UMRA and Executive Order 12875,
‘‘Enhancing the Intergovernmental
Partnership,’’ EPA consulted with the
governmental entities affected by this
rule.

First, EPA provided States, Tribal and
local governments with the opportunity
to comment on draft alternative
approaches for the proposed rule
through publishing a notice requesting
information and public comment in the
Federal Register on September 9, 1992
(57 FR 41344). This notice presented a
full range of regulatory alternatives. At
that time, EPA received more than 130
comments, including approximately 43
percent from municipalities and 24

percent from State or Federal agencies.
These comments were the genesis of
many of the provisions in the today’s
rule, including reliance on the NPDES
program framework (including general
permits), providing State and local
governments flexibility in selecting
additional sources requiring regulation,
and focusing on high priority polluters.
These comments helped to focus on
pollution prevention, watershed-based
concerns and BMPs. They also led to
certain exemptions for facilities that do
not pollute national waters.

In early 1993, EPA, in conjunction
with the Rensselaerville Institute, held
public and expert meetings to assist in
developing and analyzing options for
identifying unregulated storm water
sources and possible controls. These
meetings provided participants an
additional opportunity to provide input
into the CWA section 402(p)(6) program
development process. The final rule
addresses several of the key concerns
identified in these groups, including
provisions that provide flexibility to the
States to select sources to be controlled
and types of permits to be issued, and
flexibility to MS4s in selecting BMPs.

EPA also conducted outreach with
representatives of small entities,
including small government
representatives, in conjunction with the
convening of a Small Business
Advocacy Review Panel under SBREFA
which is discussed in section IV.E. of
the preamble.

In addition, EPA established the
Urban Wet Weather Flows Advisory
Committee under the Federal Advisory
Committee Act (FACA). The Urban Wet
Weather Flows Advisory Committee, in
turn established the Storm Water Phase
II Subcommittee. Consistent with
FACA, the membership of the
Committee and the Storm Water Phase
II Subcommittee was balanced among
EPA’s various outside stakeholder
interests, including representatives from
State governments, municipal
governments (both elected officials and
appointed officials) and Tribal
governments, as well as industrial and
commercial sectors, agriculture,
environmental and public interest
groups.

In general, municipal and Tribal
government representatives supported
the NPDES approach in today’s rule for
the following reasons: It will be
uniformly applied on a nationwide
basis; it provides flexibility to allow
incorporation of State and local
programs; it resolves the problem of
donut holes that cause water quality
impacts in urbanized areas; and it
allows co-permitting of small regulated
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MS4s with those regulated under the
existing storm water program.

In contrast, State representatives
sought alternative approaches for State
implementation of the storm water
program for Phase II sources. State
representatives asserted that a non-
NPDES alternative approach best
facilitated watershed management and
avoided duplication and overlapping
regulations. These representatives
pointed out that there are a variety of
State programs—not based on the
CWA—implementing effective storm
water controls, and that EPA should
provide incentives for their
implementation and improvement in
performance. EPA continues to believe
that an NPDES approach is the best
approach in order to adequately protect
water quality. However, EPA has
worked with States on an alternative
approach that provides flexibility
within the NPDES framework. The final
rule allows States with a watershed
permitting approach to phase in permit
coverage for MS4s in jurisdictions with
a population less than 10,000 and
provides two waivers from coverage for
small MS4s. This issue is discussed in
section II.C of the preamble, Program
Framework: NPDES Approach.

Some municipal governments
objected that the rule’s minimum
measures for small MS4s violate the
Tenth Amendment insofar as they
require the operators of MS4s to regulate
third parties according to the
‘‘minimum measures’’ for municipal
storm water management programs. EPA
disagrees that today’s rule is
inconsistent with Tenth Amendment
principles. Permits issued under today’s
rule will not compel political
subdivisions of States to regulate in
their sovereign capacities, but rather to
effectively control discharges out of
their storm sewer systems in their
owner/operator capacities. For MS4s
that do not accept this ‘‘default’’
minimum measures-based approach (to
control discharges out of the storm
sewer system by exercising local powers
to control discharges into the storm
sewer system), today’s rule allows for
alternative permits through individual
permit applications. EPA made
revisions to the rule to allow regulated
small MS4s to opt out of the minimum
measures approach and instead apply
for an individual permit. This issue is
discussed in section II.H.3.c.iii of the
preamble, Alternative Permit Option/
Tenth Amendment.

2. Selection of the Least Costly, Most
Cost-Effective or Least Burdensome
Alternative That Achieves the
Objectives of the Statute

Today’s rule evolved over time and
incorporated aspects of alternatives that
responded to concerns presented by the
various stakeholders. A primary
characteristic of today’s rule is the
flexibility it offers both the permitting
authority and the regulated sources
(small MS4s and small construction
sites), by the use of general permits,
implementation of BMPs suited to
specific locations, and allowing MS4s to
develop their own program goals.

In the administrative record
supporting the proposed rule, EPA
estimated ranges of costs associated
with six different options, including a
no action option, the proposed option,
and four other options that considered
various combinations of the following:
Covering all the unregulated
construction sites below 5 acres, all
small MS4s, certain industrial and
commercial activities, and all point
sources. EPA developed detailed cost
estimates for the incremental
requirements imposed under the final
regulation, and for each of the
alternatives, and applied these estimates
to the remaining unregulated point
sources of storm water. The Agency
compared the estimated annual range of
costs imposed under today’s rule and
other major options considered. The
range of values for each option included
the costs for compliance, including
paperwork requirements for the
operators of small construction sites,
industrial facilities, and MS4s and
administrative costs for State and
Federal NPDES permitting authorities.

Today’s rule reflects the least costly
option that achieves the objectives of
the statute, thus meeting the
requirements of section 205. EPA did
not consider ‘‘no regulation’’ to be an
‘‘option’’ because it would not achieve
the objectives of CWA section 402(p)(6).
A portion of currently unregulated point
sources of storm water need to reduce
pollutants to protect water quality.

Today’s rule is estimated to range in
cost from $847.6 million to $981.3
million annually, although the cost
estimate for the proposed rule was
reported as a range of $138 to $869
million annually. That range reflected a
unit cost range for the municipal
minimum measures and a cost range per
construction site for soil erosion control.
EPA has since revised its cost analysis
to allow it to report the current estimate,
which is toward the high end of the
original cost range. The four other
regulatory options considered at

proposal involved higher regulatory
costs and, therefore, were not selected.
These four options and their estimated
costs are as follows:

(1) An option based on the August 7,
1995 direct final rule was estimated to
cost between $2.2 billion and $78.9
billion per year.

(2) A ‘‘Plan B’’ option was estimated
to cost between $0.6 billion and $3.2
billion per year.

(3) An option based on the September
30, 1996 draft proposed rule was
estimated to cost between $0.2 billion
and $3.7 billion per year.

(4) An option based on the February
13, 1997 draft proposed rule, was
estimated to cost between $0.2 billion
and $3.5 billion.

There are three reasons why the costs
for these four options exceeded the
estimated cost range for the proposed
rule. The first two options regulated
substantially more municipal
governments. The first, third, and fourth
options required industrial facilities to
apply for permits. Finally, the first three
options applied permit requirements to
construction sites below 1 acre.
Consequently, these options would be
more costly than today’s rule even with
the revised analysis methods used to
estimate costs.

3. Effects on Small Governments
Before EPA establishes any regulatory

requirements that may significantly or
uniquely affect small governments,
including tribal governments, it must
have developed under section 203 of the
UMRA a small government agency plan.
The plan must provide for notifying
potentially affected small governments,
enabling officials of affected small
governments to have meaningful and
timely input in the development of EPA
regulatory proposals with significant
Federal intergovernmental mandates,
and informing, educating, and advising
small governments on compliance with
the regulatory requirements. EPA has
determined that this rule contains no
regulatory requirements that might
significantly or uniquely affect small
governments. Although today’s rule
expands the NPDES program (with
modifications) to certain MS4s serving
populations below 100,000 and
although many MS4s are owned by
small governments, EPA does not
believe today’s rule significantly or
uniquely affects small governments. As
explained in section IV.E. of the
preamble, EPA today certifies that the
rule will not have a significant impact
on small governmental jurisdictions. In
addition, the rule will not have a unique
impact on small governments because
the rule will affect small governments in
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to the same extent as (or to a lesser
extent than) larger governments that are
already covered by the existing storm
water rules. Thus, today’s rule is not
subject to the requirements of section
203 of UMRA.

Notwithstanding this finding, in
developing today’s rule, EPA provided
notice of the requirements to potentially
affected small governments; enabled
officials of affected small governments
to provide meaningful and timely input
in the development of regulatory
proposals; and informed, educated and
advised small governments on
compliance with the requirements.

Concerning notice, EPA provided
States, local, and Tribal governments
with the opportunity to comment on
alternative approaches for an early draft
of the proposed rule by publishing a
notice requesting information and
public comment in the Federal Register
on September 9, 1992 (57 FR 41344).
This notice presented a full range of
regulatory alternatives. At that time,
EPA received more than 130 comments,
including approximately 43 percent
from municipalities and 24 percent from
State or Federal agencies.

The Agency also provided, through
the SBREFA panel process and the
FACA process, the opportunity for
elected officials of small governments
(and their representatives) to
meaningfully participate in the
development of the rule. Through such
participation and exchange, EPA not
only notified potentially affected small
governments of requirements of the
developing rule, but also allowed
officials of affected small governments
to have meaningful and timely input
into the development of regulatory
proposals.

In addition to involving
municipalities in the development of
the rule, EPA also continues to inform,
educate, and advise small governments
on compliance with the requirements of
today’s rule. For example, EPA
supported 10 workshops, presented by
the American Public Works Association
from September 1998 through May
1999, designed to educate local
governments on the implementation of
the rule. The workshop curriculum
included information on a variety of key
issues such as anticipated regulatory
requirements, agency reporting, best
management practices, construction site
controls, post construction management
for new and redeveloped sites, public
education and public involvement
strategies, detection and control of illicit
discharges, and good housekeeping
practices. Moreover, EPA has prepared
a series of fact sheets, available on the

EPA website at www.epa.gov/owm/sw/
toolbox, that explains the rule in detail.

Finally, to assist small governments in
implementing the Phase II program,
EPA is committed to the following: (1)
developing a tool box of implementation
strategies; (2) providing written
technical assistance, including guidance
on developing BMPs and measurable
goals; and (3) compiling a
comprehensive evaluation of the NPDES
municipal storm water Phase II program
over the next 13 years.

D. Executive Order 13132
Executive Order 13132, entitled

‘‘Federalism’’ (64 FR 43255, August 10,
1999), requires EPA to develop an
accountable process to ensure
‘‘meaningful and timely input by State
and local officials in the development of
regulatory policies that have federalism
implications.’’ ‘‘Policies that have
federalism implications’’ is defined in
the Executive Order to include
regulations that have ‘‘substantial direct
effects on the States, on the relationship
between the national government and
the States, or on the distribution of
power and responsibilities among the
various levels of government.’’ Under
Executive Order 13132, EPA may not
issue a regulation that has federalism
implications, that imposes substantial
direct compliance costs, and that is not
required by statute, unless the Federal
government provides the funds
necessary to pay the direct compliance
costs incurred by State and local
governments, or EPA consults with
State and local officials early in the
process of developing the proposed
regulation. EPA also may not issue a
regulation that has federalism
implications and that preempts State
law unless the Agency consults with
State and local officials early in the
process of developing the proposed
regulation.

If EPA complies by consulting,
Executive Order 13132 requires EPA to
provide to the Office of Management
and Budget (OMB), in a separately
identified section of the preamble to the
rule, a federalism summary impact
statement (FSIS). The FSIS must include
a description of the extent of EPA’s
prior consultation with State and local
officials, a summary of the nature of
their concerns and the agency’s position
supporting the need to issue the
regulation, and a statement of the extent
to which the concerns of State and local
officials have been met. For final rules
subject to Executive Order 13132, EPA
also must submit to OMB a statement
from the agency’s Federalism Official
certifying that EPA has fulfilled the
Executive Order’s requirements.

EPA has concluded that this final rule
may have federalism implications. As
discussed above in section IV.C., the
rule contains a Federal mandate that
may result in the expenditure by State,
local and tribal governments, in the
aggregate, of $100 million or more in
any one year. Accordingly, the rule may
have substantial direct effects on the
States, on the relationship between the
national government and the States, or
on the distribution of power and
responsibilities among the various
levels of government, as specified in
Executive Order 13132. Moreover, the
rule will impose substantial direct
compliance costs on State or local
governments. Accordingly, EPA
provides the following FSIS under
section 6(b) of Executive Order 13132.

1. Description of the Extent of the
Agency’s Prior Consultation with State
and Local Governments

Although this rule was proposed long
before the November 2, 1999 effective
date of Executive Order 13132, EPA
consulted extensively with affected
State and local governments pursuant to
the intergovernmental consultation
provisions of Executive Order 12875,
‘‘Enhancing the Intergovernmental
Partnership’’ (now revoked by Executive
Order 13132) and section 204 of UMRA.

First, EPA provided State and local
governments the opportunity to
comment on draft alternative
approaches for the proposed rule
through publishing a notice requesting
information and public comment in the
Federal Register on September 9, 1992
(57 FR 41344). This notice presented a
full range of regulatory alternatives. At
that time, EPA received more than 130
comments, including approximately 43
percent from municipalities and 24
percent from State or Federal agencies.
These comments were the genesis of
many of the provisions in the today’s
rule, including reliance on the NPDES
program framework (including general
permits), providing State and local
governments flexibility in selecting
additional sources requiring regulation,
and focusing on high priority polluters.
These comments helped to focus on
pollution prevention, watershed-based
concerns and BMPs. They also led to
certain exemptions for facilities that do
not pollute national waters.

In early 1993, EPA, in conjunction
with the Rensselaerville Institute, held
public and expert meetings to assist in
developing and analyzing options for
identifying unregulated storm water
sources and possible controls. These
meetings provided participants an
additional opportunity to provide input
into the CWA section 402(p)(6) program
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development process. The final rule
addresses several of the key concerns
identified in these groups, including
provisions that provide flexibility to the
States to select sources to be controlled
and types of permits to be issued, and
flexibility to MS4s in selecting BMPs.

EPA also conducted outreach with
representatives of small entities,
including small governments, in
conjunction with the convening of a
Small Business Advocacy Review Panel
under SBREFA which is discussed in
section III.F. of the preamble.

In addition, EPA established the
Urban Wet Weather Flows Advisory
Committee (FACA), which in turn
established the Storm Water Phase II
Subcommittee. Consistent with the
Federal Advisory Committee Act, the
membership of the Committee and the
Storm Water Phase II Subcommittee was
balanced among EPA’s various outside
stakeholder interests, including
representatives from State governments,
municipal governments (both elected
officials and appointed officials) and
Tribal governments, as well as
industrial and commercial sectors,
agriculture, environmental and public
interest groups.

2. Summary of Nature of State and Local
Government Concerns, and Statement of
the Extent to Which Those Concerns
Have Been Met

In general, municipal government
representatives supported the NPDES
approach in today’s rule for the
following reasons: it will be uniformly
applied on a nationwide basis; it
provides flexibility to allow
incorporation of State and local
programs; it resolves the problem of
donut holes that cause water quality
impacts in urbanized areas; and it
allows co-permitting of small regulated
MS4s with those regulated under the
existing storm water program.

In contrast, State representatives
sought alternative approaches for State
implementation of the storm water
program for Phase II sources. State
representatives asserted that a non-
NPDES alternative approach best
facilitated watershed management and
avoided duplication and overlapping
regulations. These representatives
pointed out that there are a variety of
State programs—not based on the
CWA—implementing effective storm
water controls, and that EPA should
provide incentives for their
implementation and improvement in
performance. EPA continues to believe
that an NPDES approach is the best
approach in order to adequately protect
water quality. However, EPA has
worked with States on an alternative

approach that provides flexibility
within the NPDES framework. The final
rule allows States with a watershed
permitting approach to phase in permit
coverage for MS4s in jurisdictions with
a population less than 10,000 and
provides two waivers from coverage for
small MS4s. This issue is discussed in
section II.C of the preamble, Program
Framework: NPDES Approach.

Some municipal governments
objected that the rule’s minimum
measures for small MS4s violate the
Tenth Amendment insofar as they
require the operators of MS4s to regulate
third parties according to the
‘‘minimum measures’’ for municipal
storm water management programs. EPA
disagrees that today’s rule is
inconsistent with Tenth Amendment
principles. Permits issued under today’s
rule will not compel political
subdivisions of States to regulate in
their sovereign capacities, but rather to
effectively control discharges out of
their storm sewer systems in their
owner/operator capacities. For MS4s
that do not accept this ‘‘default’’
minimum measures-based approach (to
control discharges out of the storm
sewer system by exercising local powers
to control discharges into the storm
sewer system), today’s rule allows for
alternative permits through individual
permit applications. EPA made
revisions to the rule to allow regulated
small MS4s to opt out of the minimum
measures approach and instead apply
for an individual permit. This issue is
discussed in section II.H.3.c.iii of the
preamble, Alternative Permit Option/
Tenth Amendment.

3. Summary of the Agency’s Position
Supporting the Need To Issue the
Regulation

As discussed more fully in section I.B.
above, today’s rule is needed because
uncontrolled storm water discharges
from areas of urban development and
construction activity have been shown
to have negative impacts on receiving
waters by changing the physical,
biological, and chemical composition of
the water, resulting in an unhealthy
environment for aquatic organisms,
wildlife, and people. As discussed in
section II.C., the NPDES approach in
today’s rule is needed to ensure uniform
application on a nationwide basis, to
provide flexibility to allow
incorporation of State and local
programs, to resolve the problem of
donut holes that cause water quality
impacts in urbanized areas, and to allow
co-permitting of small regulated MS4s
with those regulated under the existing
storm water program.

The draft final rule was transmitted to
OMB on July 6, 1999. Because
transmittal occurred before the
November 2, 1999 effective date of
Executive Order 13132, certification
under section 8 of the Executive Order
is not required.

E. Regulatory Flexibility Act (RFA), as
amended by the Small Business
Regulatory Enforcement Fairness Act of
1996 (SBREFA), 5 U.S.C. 601 et seq.

The RFA generally requires an
Agency to prepare a regulatory
flexibility analysis of any rule subject to
notice and comment rulemaking
requirements under the Administrative
Procedure Act or any other statute
unless the agency certifies that the rule
will not have a significant economic
impact on a substantial number of small
entities. Small entities include small
businesses, small organizations, and
small governmental jurisdictions.

For purposes of assessing the impact
of today’s rule on small entities, small
entity is defined as: (1) a building
contractor (SIC 15) with up to $17.0
million in annual revenue; (2) a small
governmental jurisdiction that is a
government of a city, county, town,
school district, or special district with a
population of less than 50,000; and (3)
a small organization that is any not-for-
profit enterprise which is independently
owned and operated and is not
dominant in its field.

After considering the economic
impacts of today’s final rule on small
entities, I certify that this action will not
have a significant economic impact on
a substantial number of small entities.

Although this final rule will not have
a significant economic impact on a
substantial number of small entities,
EPA nonetheless has tried to reduce the
impact of this rule on small entities.

For purposes of evaluating the
economic impact of this rule on small
governmental jurisdictions, EPA
compared annual compliance costs with
annual government revenues obtained
from the 1992 Census of Governments,
using state-specific estimates of annual
revenue per capita for municipalities in
three population size categories (fewer
than 10,000, 10,000–25,000, and
25,000–50,000).

In order to estimate the annual
compliance cost for small governmental
jurisdictions, EPA used the mean
variable municipal cost of $8.93 per
household as calculated in a 1998 study
of 121 municipalities conducted by the
national Association of Flood and
Stormwater Management Agencies
(NAFSMA). In addition, EPA used the
estimated fixed administrative costs of
$1,545 per municipality for reporting,
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recordkeeping, and application
requirements for today’s rule.

In evaluating the economic impact of
this rule on small governmental
jurisdictions, EPA determined that
compliance costs represent more than 1
percent of estimated revenues for only
10 percent of small governments and
more than 3 percent of the revenue for
0.7 percent of these entities. In both
absolute and relative terms, EPA does
not consider this a significant economic
impact on a substantial number of small
entities.

EPA normally uses the ‘‘sales test’’ for
determining the economic impact on
small businesses. Under a sales test,
annual compliance costs are compared
with the small business’s total annual
sales. However, the direct application of
the sales test is not suitable in this case,
because of the uncertainty associated
with estimating the number of units an
‘‘average’’ developer/contractor
develops or builds in a typical year. For
this rule, EPA has approximated the
sales test by estimating compliance
costs for three sizes of construction sites
and comparing them with a
representative sale price for three
building categories. Although EPA’s
analysis is not exactly a ‘‘sales test,’’ it
is similar to the sales test, producing
comparable results.

For small building contractors, EPA
estimated administrative compliance
costs of $870 per site for applying for
coverage, reporting, record keeping,
monitoring and preparing a storm water
pollution prevention plan. EPA
estimated compliance costs for
installing soil and erosion controls as
ranging from $1,206 to $8,709 per site.
EPA compliance cost estimates are
based on 27 theoretical model
construction sites designed to mimic the
mostly likely used best management
practices around the country.

In evaluating the economic impact on
small building contractors, EPA divided
the revised compliance costs per
construction start by the appropriate
homes-to-site ratio for each of the three
sizes of construction sites. The average
compliance cost per home ranges from
approximately $450 to $650. EPA
concluded that compliance costs are
roughly 0.22 to 0.43 percent of both the
mean, $181,300, and median, $151,000,
sale price of a home.

The absence of data to specifically
assess annual compliance costs for
building contractors as a percentage of
annual sales (i.e., a very direct estimate
of the impact on potentially affected
small businesses) led EPA to perform
additional market analysis to examine
the ability of potentially affected firms
to pass along regulatory costs to buyers

for single-family homes constructed
subject to today’s rule. If the small
building contractors covered by the rule
are able to pass on the costs of
compliance, either completely or
partially, to their purchasers, then the
rule’s impact on these small business
entities is significantly reduced. The
market analysis shows that demand for
homes is not overly sensitive to small
changes in price, therefore builders
should be able to pass on at least a
significant fraction of the compliance
costs to buyers.

EPA also assessed the effect of the
building contractors’ costs on average
monthly mortgage rates and on the
demand for new homes. Based on that
screening analysis, EPA concludes that
the costs to building contractors, and
the potential changes in housing prices
and monthly mortgage payments for
single-family home buyers, are not
expected to have a significant impact on
the market for single-family houses. In
both absolute and relative terms, EPA
does not consider this a significant
economic impact on a substantial
number of small entities.

EPA also certified this rule at
proposal. Even though the Agency was
not required to, we convened a Small
Business Advocacy Review Panel
(‘‘Panel’’) in June 1997. A number of
small entity representatives had already
been actively involved with EPA
through the FACA process, and were,
therefore, broadly knowledgeable about
the development of the proposed and
final rules. Prior to convening the Panel,
EPA consulted with the Small Business
Administration to identify a group of
small entity representatives to advise
the Panel. The Agency distributed a
briefing package describing its
preliminary analysis under the RFA to
the small entity representatives (as well
as to representatives from OMB and
SBA) and conducted two telephone
conference calls and an all-day meeting
at EPA Headquarters in May of 1997
with small entity representatives. With
this preliminary work complete, in June
1997, EPA formally convened the
SBREFA Panel, comprising
representatives from OMB, SBA, EPA’s
Office of Water and EPA’s Small
Business Advocacy Chair. The Panel
received written comments from small
entity representatives based on their
involvement in the earlier meetings, and
invited additional comments.

Consistent with requirements of the
RFA, the Panel evaluated the assembled
materials and small-entity comments on
issues related to: (1) a description and
the number of small entities that would
be regulated; (2) a description of the
projected record keeping, reporting and

other compliance requirements
applicable to small entities; (3)
identification of other Federal rules that
may duplicate, overlap, or conflict with
the proposal to the final rule; and (4)
regulatory alternatives that would
minimize any significant economic
impact of the rule on small entities
while accomplishing the stated
objectives of the CWA section 402(p)(6).

On August 7, 1997, the Panel
provided a Final Report (hereinafter,
‘‘Report’’) to the EPA Administrator. A
copy of the Report is included in the
docket for the rule. The Panel
acknowledged and commended EPA’s
efforts to work with stakeholders,
including small entities, through the
FACA process. The SBREFA Panel
stated that, because of EPA’s extensive
outreach and responsiveness in
addressing stakeholder concerns,
commenters during the SBREFA process
raised fewer concerns than might
otherwise have been expected. Based on
the advice and recommendations of the
Panel, today’s rule includes a number of
provisions designed to minimize any
significant impact on small entities. (See
Appendix 5).

F. National Technology Transfer And
Advancement Act

Section 12(d) of the National
Technology Transfer and Advancement
Act of 1995 (‘‘NTTAA’’), Public Law
104–113, section 12(d) (15 U.S.C. 272
note) directs EPA to use voluntary
consensus standards in its regulatory
activities unless to do so would be
inconsistent with applicable law or
otherwise impractical. Voluntary
consensus standards are technical
standards (e.g., materials specifications,
test methods, sampling procedures, and
business practices) that are developed or
adopted by voluntary consensus
standard bodies. The NTTAA directs
EPA to provide Congress, through OMB,
explanations when the Agency decides
not to use available and applicable
voluntary consensus standards.

This action does not mandate the use
of any particular technical standards,
although in designing appropriate BMPs
regulated small MS4s and small
construction sites are encouraged to use
any voluntary consensus standards that
may be applicable and appropriate.
Because no specific technical standards
are included in the rule, section 12(d) of
the NTTAA is not applicable.

G. Executive Order 13045
Executive Order 13045: ‘‘Protection of

Children from Environmental Health
Risks and Safety Risks’’ (62 FR 19885,
April 23, 1997) applies to any rule that:
(1) Is determined to be ‘‘economically
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significant’’ as defined under E.O.
12866, and (2) concerns an
environmental health or safety risk that
EPA has reason to believe may have a
disproportionate effect on children. If
the regulatory action meets both criteria,
the Agency must evaluate the
environmental health or safety effects of
the planned rule on children, and
explain why the planned regulation is
preferable to other potentially effective
and reasonably feasible alternatives
considered by the Agency.

This final rule is not subject to E.O.
13045 because it does not concern an
environmental health or safety risk that
may have a disproportionate effect on
children. The rule expands the scope of
the existing NPDES permitting program
to require small municipalities and
small construction sites to regulate their
storm water discharges. The rule does
not itself, however, establish standards
or criteria that would be included in
permits for those sources. Such
standards or criteria will be developed
through other actions, for example, in
the establishment of water quality
standards or subsequently in the
issuance of permits themselves. As
such, today’s action does not concern an
environmental health or safety risk that
may have a disproportionate effect on
children. To the extent it does address
a risk that may have a disproportionate
effect on children, expanding the scope
of the permitting program will have a
corresponding disproportionate benefit
to children to protect them from such
risk.

H. Executive Order 13084
Under Executive Order 13084, EPA

may not issue a regulation that is not
required by statute, that significantly or
uniquely affects the communities of
Indian tribal governments, and that
imposes substantial direct compliance
costs on those communities, unless the
Federal government provides the funds
necessary to pay the direct compliance
costs incurred by the Tribal

governments, or EPA consults with
those governments. If EPA complies by
consulting, Executive Order 13084
requires EPA to provide to the Office of
Management and Budget, in a separately
identified section of the preamble to the
rule, a description of the extent of EPA’s
prior consultation with representatives
of affected Tribal governments, a
summary of the nature of their concerns,
and a statement supporting the need to
issue the regulation. In addition,
Executive Order 13084 requires EPA to
develop an effective process permitting
elected officials and other
representatives of Indian Tribal
governments ‘‘to provide meaningful
and timely input in the development of
regulatory policies on matters that
significantly or uniquely affect their
communities.’’

Today’s rule does not significantly or
uniquely affect the communities of
Indian Tribal governments. Even though
the Agency is not required to address
Tribes under the Regulatory Flexibility
Act, EPA used the same revenue test
that was used for municipalities to
assess the impact of the rule on
communities of Tribal governments and
determine that they will not be
significantly affected. In addition, the
rule will not have a unique impact on
the communities of Tribal governments
because small municipal governments
are also covered by this rule and larger
municipal governments are already
covered by the existing storm water
rules. Accordingly, the requirements of
section 3(b) of Executive Order 13084
do not apply to this rule.

I. Congressional Review Act
The Congressional Review Act, 5

U.S.C. section 801 et seq., as added by
the Small Business Regulatory
Enforcement Fairness Act of 1996,
generally provides that before a rule
may take effect, the agency
promulgating the rule must submit a
rule report, which includes a copy of
the rule, to each House of the Congress

and the Comptroller General of the
United States. EPA will submit a report
containing this rule and other required
information to the U.S. Senate, the U.S.
House of Representatives, and the
Comptroller General of the United
States prior to publication of the rule in
the Federal Register. A major rule
cannot take effect until 60 days after it
is published in the Federal Register.
This rule is a ‘‘major rule’’ as defined by
5 U.S.C. 804(2). This rule will be
effective on February 7, 2000.

List of Subjects

40 CFR Part 9

Environmental protection, Reporting
and recordkeeping requirements.

40 CFR Part 122

Administrative practice and
procedure, Confidential business
information, Environmental protection,
Hazardous substances, Incorporation by
reference, Reporting and recordkeeping
requirements, Sewage disposal, Waste
treatment and disposal, Water pollution
control.

40 CFR Part 123

Administrative practice and
procedure, Confidential business
information, Hazardous materials,
Indians—lands, Intergovernmental
relations, Penalties, Reporting and
recordkeeping requirements, Sewage
disposal, Waste treatment and disposal,
Water pollution control, Penalties.

40 CFR Part 124

Administrative practice and
procedure, Air pollution control,
Hazardous waste, Indians—lands,
Reporting and recordkeeping
requirements, Water pollution control,
Water supply.

Dated: October 29, 1999.
Carol M. Browner,
Administrator.

Appendices to the Preamble

APPENDIX 1 TO PREAMBLE—FEDERALLY-RECOGNIZED AMERICAN INDIAN AREAS LOCATED FULLY OR PARTIALLY IN
BUREAU OF THE CENSUS URBANIZED AREAS

[Based on 1990 Census data]

State American Indian Area Urbanized Area

AZ ....... Pascua Yacqui Reservation (pt.): Pascua Yacqui Tribe of Arizona ................................... Tucson, AZ (Phase I).
AZ ....... Salt River Reservation (pt.): Salt River Pima-Maricopa Indian Community of the Salt

River Reservation, California.
Phoenix, AZ (Phase I).

AZ ....... San Xavier Reservation (pt.): Tohono O’odham Nation of Arizona (formerly known as
the Papago Tribe of the Sells, Gila Bend & San Xavier Reservation).

Tucson, AZ (Phase I).

CA ....... Augustine Reservation: Augustine Band of Cahuilla Mission of Indians of the Augustine
Reservation, CA.

Indio-Coachella, CA (Phase I).

CA ....... Cabazon Reservation: Cabazon Band of Cahuilla Mission Indians of the Cabazon Res-
ervation, CA.

Indio-Coachella, CA (Phase I).
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APPENDIX 1 TO PREAMBLE—FEDERALLY-RECOGNIZED AMERICAN INDIAN AREAS LOCATED FULLY OR PARTIALLY IN
BUREAU OF THE CENSUS URBANIZED AREAS—Continued

[Based on 1990 Census data]

State American Indian Area Urbanized Area

CA ....... Fort Yuma (Quechan) (pt.): Quechan Tribe of the Fort Yuma Indian Reservation, Cali-
fornia & Arizona.

Yuma, AZ–CA.

CA ....... Redding Rancheria: Redding Rancheria of California ........................................................ Redding, CA.
FL ........ Hollywood Reservation: Seminole Tribe ............................................................................. Fort Lauderdale, FL (Phase I).
FL ........ Seminole Trust Lands: Seminole Tribe of Florida, Dania, Big Cypress & Brighton Res-

ervations.
Fort Lauderdale, FL (Phase I).

ID ........ Fort Hall Reservation and Trust Lands: Shosone-Bannock Tribes of the Fort Hall Res-
ervation of Idaho.

Pocatello, ID.

ME ...... Penobscot Reservation and Trust Lands (pt.): Penobscot Tribe of Maine ........................ Bangor, ME.
MN ...... Shakopee Community: Shakopee Mdewakanton Sioux Community of Minnesota (Prior

Lake).
Minneapolis-St. Paul, MN (Phase I).

NM ...... Sandia Pueblo (pt.): Pueblo of Sandia, New Mexico ......................................................... Albuquerque, NM (Phase I).
NV ....... Las Vegas Colony: Las Vegas Tribe of Paiute Indians of the Las Vegas Indian Colony,

Nevada.
Las Vegas, NV (Phase I).

NV ....... Reno-Sparks Colony: Reno-Sparks Indian Colony, Nevada .............................................. Reno, NV (Phase I).
OK ....... Osage Reservation (pt.): Osage Nation of Oklahoma ........................................................ Tulsa, OK (Phase I).
OK ....... Absentee Shawnee-Citizens Band of Potawatomi TJSA (pt.): Absentee-Shawnee Tribe

of Indians of Oklahoma; Citizen Potawatomi Nation, Oklahoma.
Oklahoma City, OK (Phase I).

OK ....... Cherokee TJSA 9 (pt.): Cherokee Nation of Oklahoma; United Keetoowah Band of
Cherokee Indians of Oklahoma.

Ft. Smith, AR–OK; Tulsa, OK (Phase I).

OK ....... Cheyenne-Arapaho TJSA (pt.): Cheyenne-Arapaho Tribes of Oklahoma ......................... Oklahoma City, OK (Phase I).
OK ....... Choctaw TJSA (pt.): Choctaw Nation of Oklahoma ........................................................... Ft. Smith, AR–OK (Phase I).
OK ....... Creek TJSA (pt.): Alabama-Quassarte Tribal Town of the Creek Nation of Oklahoma;

Kialegee Tribal Town of the Creek Indian Nation of Oklahoma; Muscogee (Creek) Na-
tion of Oklahoma; Thlopthlocco Tribal Town of the Creek Nation of Oklahoma.

Tulsa, OK (Phase I).

OK ....... Kiowa-Comanche-Apache-Ft. Sill Apache: Apache Tribe of Oklahoma; Comanche In-
dian Tribe, Oklahoma; Fort Sill Apache Tribe of Oklahoma; Kiowa Indian Tribe of
Oklahoma.

Lawton, OK.

TX ....... Ysleta del Sur Reservation: Ysleta Del Sur Pueblo of Texas ............................................ El Paso, TX–NM (Phase I).
WA ...... Muckleshoot Reservation and Trust Lands (pt.): Muckleshoot Indian Tribe of the

Muckleshoot Reservation.
Seattle, WA (Phase I).

WA ...... Puyallup Reservation and Trust Lands (pt.): Puyallup Tribe of the Puyallup Reservation,
WA.

Tacoma, WA (Phase I).

WA ...... Yakima Reservation (pt.): Confederated Tribes and Bands of the Yakama Indian Nation
of the Yakama Reservation, WA.

Yakima, WA.

WI ....... Oneida (West) (pt.): Oneida Tribe of Wisconsin ................................................................. Green Bay, WI.

Please Note

‘‘(pt.)’’ indicates that the American Indian
Area (AIA) listed is only partially located
within the referenced urbanized area.

The first line under ‘‘American Indian
Area’’ is the name of the federally-recognized
reservation/colony/rancheria or trust land as
it appears in the Bureau of the Census data.
After this first line, the names of the tribes
included in the AIA are listed as they appear
in the Bureau of Indian Affairs’ list of
Federally Recognized Indian Tribes. [Federal

Register: Nov. 13, 1996, Vol. 66, No. 220, pgs.
58211–58216]

‘‘TJSAs’’ are Tribal Jurisdiction Statistical
Areas in Oklahoma that are defined in
conjunction with the federally-recognized
tribes in Oklahoma who have definite land
areas under their jurisdiction, but do not
have reservation status.

‘‘(Phase I)’’ indicates that the referenced
urbanized area includes a medium or large
MS4 currently regulated under the existing
NPDES storm water program (i.e., Phase I).
Any Tribally operated MS4 within these such

urban areas would not automatically have
been covered under Phase I, however.

Sources

Michael Ratcliffe, Geographic Concepts
Division, Bureau of the Census, U.S.
Department of Commerce.

1990 Census of Population and Housing,
Summary Population and Housing
Characteristics, United States. Tables 9 & 10.
[1990 CPH–1–1]. Bureau of the Census, U.S.
Department of Commerce.

BILLING CODE 6560–50–P
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Appendix 3 to the Preamble—
Urbanized Areas of the United States
and Puerto Rico

(Source: 1990 Census of Population and
Housing, U.S. Bureau of the Census—
This list is subject to change with the
Decennial Census)

Alabama

Anniston
Auburn-Opelika
Birmingham
Columbus, GA–AL
Decatur
Dothan
Florence
Gadsden
Huntsville
Mobile
Montgomery
Tuscaloosa

Alaska

Anchorage

Arizona

Phoenix
Tucson
Yuma, AZ–CA

Arkansas

Fayetteville-Springdale
Fort Smith, AR–OK
Little Rock-North Little Rock
Memphis, TN–AR–MS
Pine Bluff
Texarkana, AR–TX

California

Antioch-Pittsburgh
Bakersfield
Chico
Davis
Fairfield
Fresno
Hemet-San Jacinto
Hesperia-Apple Valley-Victorville
Indio-Coachella
Lancaster-Palmdale
Lodi
Lompoc
Los Angeles
Merced
Modesto
Napa
Oxnard-Ventura
Palm Springs
Redding
Riverside-San Bernardino
Sacramento
Salinas
San Diego
San Francisco-Oakland
San Jose
San Luis Obispo
Santa Barbara
Santa Cruz
Santa Maria
Santa Rosa
Seaside-Monterey
Simi Valley
Stockton
Vacaville
Visalia
Watsonville

Yuba City
Yuma

Colorado
Boulder
Colorado Springs
Denver
Fort Collins
Grand Junction
Greeley
Longmont
Pueblo

Connecticut
Bridgeport-Milford
Bristol
Danbury, CT–NY
Hartford-Middletown
New Britain
New Haven-Meriden
New London-Norwich
Norwalk
Springfield, MA–CT
Stamford, CT–NY
Waterbury
Worcester, MA–CT

Delaware
Dover
Wilmington, DE–NJ–MD–PA

District of Columbia
Washington, DC–MD–VA

Florida
Daytona Beach
Deltona
Fort Lauderdale-Hollywood-Pompano Beach
Fort Myers-Cape Coral
Fort Pierce
Fort Walton Beach
Gainesville
Jacksonville
Kissimmee
Lakeland
Melbourne-Palm Bay
Miami-Hialeah
Naples
Ocala
Orlando
Panama City
Pensacola
Punta Gorda
Sarasota-Bradenton
Spring Hill
Stuart
Tallahassee
Tampa-St. Petersburg-Clearwater
Titusville
Vero Beach
West Palm Beach-Boca Raton-Delray Beach
Winter Haven

Georgia
Albany
Athens
Atlanta
Augusta
Brunswick
Chattanooga
Columbus
Macon
Rome
Savannah
Warner Robins

Hawaii
Honolulu

Kailua

Idaho
Boise City
Idaho Falls
Pocatello

Illinois
Alton
Aurora
Beloit, WI–IL
Bloomington-Normal
Champaign-Urbana
Chicago, IL-Northwestern IN
Crystal Lake
Davenport-Rock Island-Moline, IA–IL
Decatur
Dubuque
Elgin
Joliet
Kankakee
Peoria
Rockford
Round Lake Beach-McHenry, IL–WI
St. Louis, MO–IL
Springfield

Indiana
Anderson
Bloomington
Chicago, IL-Northwestern IN
Elkhart-Goshen
Evansville, IN–KY
Fort Wayne
Indianapolis
Kokomo
Lafayette-West Lafayette
Louisville, KY–IN
Muncie
South Bend-Mishawaka, IN–MI
Terre Haute

Iowa
Cedar Rapids
Davenport-Rock Island-Moline, IA–IL
Des Moines
Dubuque, IA–IL–WI
Iowa City
Omaha, NE–IA
Sioux City, IA–NE–SD
Waterloo-Cedar Falls

Kansas

Kansas City, MO–KS
Lawrence
St. Joseph, MO–KS
Topeka
Wichita

Kentucky

Cincinnati, OH–KY
Clarksville, TN–KY
Evansville, IN–KY
Huntington-Ashland, WV–KY–OH
Lexington-Fayette
Louisville, KY–IN
Owensboro

Louisiana

Alexandria
Baton Rouge
Houma
Lafayette
Lake Charles
Monroe
New Orleans
Shreveport
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Slidell

Maine
Bangor
Lewiston-Auburn
Portland
Portsmouth-Dover-Rochester, NH–ME

Maryland
Annapolis
Baltimore
Cumberland
Frederick
Hagerstown, MD–PA–WV
Washington, DC–MD–VA
Wilmington, DE–NJ–MD–PA

Massachusetts
Boston
Brockton
Fall River, MA–RI
Fitchburg-Leominster
Hyannis
Lawrence-Haverhill, MA–NH
Lowell, MA–NH
New Bedford
Pittsfield
Providence-Pawtucket, RI–MA
Springfield, MA–CT
Taunton
Worcester, MA–CT

Michigan
Ann Arbor
Battle Creek
Bay City
Benton Harbor
Detroit
Flint
Grand Rapids
Holland
Jackson
Kalamazoo
Lansing-East Lansing
Muskegon
Port Huron
Saginaw
South Bend-Mishawaka, IN–MI
Toledo, OH–MI

Minnesota

Duluth, MN–WI
Fargo-Moorhead, ND–MN
Grand Forks, ND–MN
La Crosse, WI–MN
Minneapolis-St.Paul
Rochester
St. Cloud

Mississippi

Biloxi-Gulfport
Hattiesburg
Jackson
Memphis, TN–AR–MS
Pascagoula

Missouri

Columbia
Joplin
Kansas City, MO–KS
St. Joseph, MO–KS
St. Louis, MO–IL
Springfield

Montana

Billings
Great Falls

Missoula

Nebraska
Lincoln
Omaha, NE–IA
Sioux City, IA–NE–SD

Nevada
Las Vegas
Reno

New Hampshire
Lawrence-Haverhill, MA–NH
Lowell, MA–NH
Manchester
Nashua
Portsmouth-Dover-Rochester, NH–ME

New Jersey
Allentown-Bethlehem-Easton, PA–NJ
Atlantic City
New York, NY-Northeastern NJ
Philadelphia, PA–NJ
Trenton, NJ–PA
Vineland-Millville
Wilmington, DE–NJ–MD–PA

New Mexico

Albuquerque
El Paso
Las Cruces
Santa Fe

New York

Albany-Schenectady-Troy
Binghamton
Buffalo-Niagara Falls
Danbury, CT–NY
Elmira
Glens Falls
Ithaca
Newburgh
New York, NY–Northeastern NJ
Poughkeepsie
Rochester
Stamford, CT–NY
Syracuse
Utica-Rome

North Carolina

Asheville
Burlington
Charlotte
Durham
Fayetteville
Gastonia
Goldsboro
Greensboro
Greenville
Hickory
High Point
Jacksonville
Kannapolis
Raleigh
Rocky Mount
Wilmington
Winston-Salem

North Dakota

Bismark
Fargo-Moorhead, ND–MN
Grand Forks, ND–MN

Ohio

Akron
Canton
Cincinnati, OH–KY

Cleveland
Columbus
Dayton
Hamilton
Huntington-Ashland, WV–KY–OH
Lima
Lorain-Elyria
Mansfield
Middletown
Newark
Parkersburg, WV–OH
Sharon, PA–OH
Springfield
Steubenville-Weirton, OH–WV–PA
Toledo, OH–MI
Wheeling, WV–OH
Youngstown-Warren

Oklahoma
Fort Smith, AR–OK
Lawton
Oklahoma City
Tulsa

Oregon
Eugene-Springfield
Longview
Medford
Portland-Vancouver, OR–WA
Salem

Pennsylvania
Allentown-Bethlehem-Easton, PA–NJ
Altoona
Erie
Hagerstown, MD–PA–WV
Harrisburg
Johnstown
Lancaster
Monessen
Philadelphia, PA–NJ
Pittsburgh
Pottstown
Reading
Scranton-Wilkes-Barre
Sharon, PA–OH
State College
Steubenville-Weirton, OH–WV–PA
Trenton, NJ–PA
Williamsport
Wilmington, DE–NJ–MD–PA
York

Rhode Island

Fall River, MA–RI
Newport
Providence-Pawtucket, RI–MA

South Carolina

Anderson
Augusta, GA–SC
Charleston
Columbia
Florence
Greenville
Myrtle Beach
Rock Hill
Spartanburg
Sumter

South Dakota

Rapid City
Sioux City, IA–NE–SD
Sioux Falls

Tennessee

Bristol, TN-Bristol, VA
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Chattanooga, TN–GA
Clarksville, TN–KY
Jackson
Johnson City
Kingsport, TN–VA
Knoxville
Memphis, TN–AR–MS
Nashville

Texas
Abilene
Amarillo
Austin
Beaumont
Brownsville
Bryan-College Station
Corpus Christi
Dallas-Fort Worth
Denton
El Paso, TX–NM
Galveston
Harlingen
Houston
Killeen
Laredo
Lewisville
Longview
Lubbock
McAllen-Edinburg-Mission
Midland
Odessa
Port Arthur
San Angelo
San Antonio
Sherman-Denison
Temple
Texarkana, TX-Texarkana, AR
Texas City
Tyler
Victoria

Waco
Wichita Falls

Utah
Logan
Ogden
Provo-Orem
Salt Lake City

Vermont
Burlington

Virginia
Bristol, TN-Bristol, VA
Charlottesville
Danville
Fredericksburg
Kingsport, TN–VA
Lynchburg
Norfolk-Virginia Beach-Newport News
Petersburg
Richmond
Roanoke
Washington, DC–MD–VA

Washington
Bellingham
Bremerton
Longview, WA–OR
Olympia
Portland-Vancouver, OR–WA
Richland-Kennewick-Pasco
Seattle
Spokane
Tacoma
Yakima

West Virginia

Charleston
Cumberland, MD–WV

Hagerstown, MD–PA–WV
Huntington-Ashland, WV–KY–OH
Parkersburg, WV–OH
Steubenville-Weirton, OH–WV–PA
Wheeling, WV–OH

Wisconsin

Appleton-Neenah
Beloit, WI–IL
Duluth, MN–WI
Eau Claire
Green Bay
Janesville
Kenosha
La Crosse, WI–MN
Madison
Milwaukee
Oshkosh
Racine
Round Lake Beach-McHenry, IL–WI
Sheboygan
Wausau

Wyoming

Casper
Cheyenne

Puerto Rico

Aquadilla
Arecibo
Caguas
Cayey
Humacao
Mayaguez
Ponce
San Juan
Vega Baja-Manati

BILLING CODE 6560–50–P
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Appendix 4 to the Preamble—No Exposure Certification Form
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BILLING CODE 6560–50–C

Appendix 5 to Preamble—Regulatory
Flexibility for Small Entities

A. Regulatory Flexibility for Small
Municipal Storm Sewer Systems (MS4s)

Different Compliance, Reporting, or
Timetables That Are Responsive to Resources
of Small Entities

NPDES permitting authorities can issue
general permits instead of requiring
individual permits. This flexibility avoids the
high application costs and administrative
burden associated with individual permits.

NPDES permitting authorities can specify a
time period of up to five years for small MS4s
to fully develop and implement their
program

Analytic monitoring is not required.
After the first permit term and subsequent

permit terms, submittal of a summary report
is only required in years two and four (Phase
I municipalities are currently required to
submit a detailed report each year).

A brief reporting format is encouraged to
facilitate compiling and analyzing data from
submitted reports. EPA intends to develop a
model form for this purpose.

NPDES Permitting Authorities can phase in
permit coverage for small MS4s serving
jurisdictions with a population under 10,000

on a schedule consistent with a State
watershed permitting approach.

Clarifying, Consolidating, or Simplifying
Compliance and Reporting Requirements

The rule avoids duplication in permit
requirements by allowing NPDES permitting
authorities to include permit conditions that
direct an MS4 to follow the requirements of
a qualifying local program rather than the
requirements of a minimum measure.
Compliance with these programs is
considered compliance with the NPDES
general permit.

The rule allows NPDES permitting
authorities to recognize existing
responsibilities among different municipal
entities to satisfy obligations for the
minimum control measures.

A further alternative allows a small MS4 to
satisfy its NPDES permit obligations if
another governmental entity is already
implementing a minimum control measure in
the jurisdiction of the small MS4. The
following conditions must be met:

1. The other entity is implementing the
control measure,

2. The particular control measure (or
component thereof) is at least as stringent as
the corrersponding NPDES permit
requirement, and

3. The other entity agrees to implement the
control measure on your behalf.

The rule allows a covered small MS4 to
‘‘piggy-back’’ on to the storm water
management program of an adjoining Phase
I MS4. A small MS4 is waived from the
application requirements of
§ 122.26(d)(1)(iii), (iv) and (d)(2)(iii)
[discharge characterization] and may satisfy
the requirements of § 122.26(d)(1)(v) and
(d)(2)(iv) [identifying a management plan] by
referencing the adjoining Phase I MS4’s
storm water management plan.

The rule accommodates the use of the
watershed approach through NPDES general
permits that could be issued on a watershed
basis. The small MS4 can develop measures
that are tailored to meet their watershed
requirements. The small MS4’s storm water
management program can tie into watershed-
wide plans.

Performance Rather Than Design Standards
for Small Entities

Small governmental jurisdictions whose
MS4s are covered by this rule are allowed to
choose the best management practices
(BMPs) to be implemented and the
measurable goals for each of the minimum
control measures:

1. Public education and outreach on storm
water impacts

2. Public Involvement/Participation
3. Illicit discharge detection and

elimination
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4. Construction site storm water runoff
control

5. Post-construction storm water
management in new development and
redevelopment

6. Pollution prevention/good housekeeping
for municipal operations

EPA will provide guidance and
recommend, but not mandate, certain BMPs
for some of the minimum control measures
listed above. States can provide guidance to
supplement or supplant EPA guidance.

Small MS4s can identify the measurable
goals for each of the minimum control
measures listed above. In their reports to the
NPDES permitting authority, the small MS4s
must evaluate their progress towards
achievement of their identified measurable
goals.

Waivers for Small Entities From Coverage

The rule allows permitting authorities to
waive from coverage MS4s operated by small
governmental jurisdictions located within an
urbanized area and serving a population less
than 1,000 people where the permitting
authority has determined the MS4 is not
contributing substantially to the pollutant
loadings of an interconnected MS4 and, if the
MS4 discharges pollutants that have been
identified as a cause of impairment in the
receiving water of the MS4 then the
permitting authority has determined that
storm water controls are not needed based on
a TMDL that addresses the pollutants of
concern.

The rule allows the permitting authority to
waive from coverage MS4s serving a
population under 10,000 where the
permitting authority has evaluated all waters
that receive a discharge from the MS4 and
the permitting authority has determined that
storm water controls are not needed based on
a TMDL that addresses the pollutants of
concern and future discharges do not have
the potential to result in exceedances of
water quality standards.

B. Regulatory Flexibility for Small
Construction Activities

Different Compliance, Reporting, or
Timetables That Are Responsive to Resources
of Small Entities

The rule gives NPDES permitting
authorities discretion not to require the
submittal of a notice of intent (NOI) for
coverage under a NPDES general permit,
thereby reducing administrative and
financial burden. All construction sites
disturbing greater than 5 acres must submit
an NOI.

Clarifying, Consolidating, or Simplifying
Compliance and Reporting Requirements

The rule avoids duplication by allowing
the NPDES permitting authority to
incorporate by reference State, Tribal, or
local programs under a NPDES general
permit. Compliance with these programs is
considered compliance with the NPDES
general permit.

Performance Rather Than Design Standards
for Small Entities

The operator of a covered construction
activity selects and implement the BMPs

most appropriate for the construction site
based on the operator’s storm water pollution
prevention plan.

Waivers for Small Entities From Coverage

Waivers could be granted based on the use
of a rainfall erosivity factor or a
comprehensive analysis of water quality
impacts.

(A) Low rainfall waiver: When the rainfall
erosivity factor (‘‘R’’ from Revised Universal
Soil Loss Equation) is less than 5 during the
period of construction activity, a permit is
not required.

(B) Determination based on Water Quality
Analysis: The NPDES permitting authority
can waive from coverage construction
activities disturbing from 1 acre up to 5 acres
of land where storm water controls are not
needed based on:

1. A TMDL approved or established by
EPA that addresses the pollutants of concern,
or

2. For non-impaired waters, an equivalent
analysis that determines that such allocations
are not needed to protect water quality based
on consideration of existing in-stream
concentrations, expected growth in pollutant
contributions from all sources, and a margin
of safety.

C. Regulatory Flexibility for Industrial/
Commercial Facilities

Waivers for Small Entities From Coverage

The rule provides a ‘‘no-exposure’’ waiver
provision for Phase I industrial/commercial
facilities. Qualifying facilities seeking this
provision simply need to complete a self-
certification form indicating that no
industrial materials or activities are exposed
to rain, snow, snow melt and/or runoff.

Appendix 6 of Preamble—
Governmental Entities Located Fully or
Partially Within an Urbanized Area

(This is a reference list only, not a list of
all operators of small MS4s subject to
§§ 122.32–122.36. For example, a listed
governmental entity is only regulated if it
operates a small MS4 within an ‘‘urbanized
area’’ boundary as determined by the Bureau
of the Census. Furthermore, entities such as
military bases, large hospitals, prison
complexes, universities, sewer districts, and
highway departments that operate a small
MS4 within an urbanized area are also
subject to the permitting regulations but are
not individually listed here. See
§ 122.26(b)(16) for the definition of a small
MS4 and § 122.32(a) for the definition of a
regulated small MS4.)

(Source: 1990 Census of Population and
Housing, U.S. Bureau of the Census. This list
is subject to change with the Decennial
Census)
AL Anniston city
AL Attalla city
AL Auburn city
AL Autauga County
AL Blue Mountain town
AL Calhoun County
AL Colbert County
AL Dale County
AL Decatur city
AL Dothan city

AL Elmore County
AL Etowah County
AL Flint City town
AL Florence city
AL Gadsden city
AL Glencoe city
AL Grimes town
AL Hartselle city
AL Hobson City town
AL Hokes Bluff city
AL Houston County
AL Kinsey town
AL Lauderdale County
AL Lee County
AL Limestone County
AL Madison County
AL Midland City town
AL Montgomery County
AL Morgan County
AL Muscle Shoals city
AL Napier Field town
AL Northport city
AL Opelika city
AL Oxford city
AL Phenix City city
AL Prattville city
AL Priceville town
AL Rainbow City city
AL Russell County
AL Sheffield city
AL Southside city
AL Sylvan Springs town
AL Talladega County
AL Tuscaloosa city
AL Tuscaloosa County
AL Tuscumbia city
AL Weaver city
AR Alexander town
AR Barling city
AR Benton County
AR Cammack Village city
AR Crawford County
AR Crittenden County
AR Farmington city
AR Fayetteville city
AR Fort Smith city
AR Greenland town
AR Jacksonville city
AR Jefferson County
AR Johnson city
AR Marion city
AR Miller County
AR North Little Rock city
AR Pine Bluff city
AR Pulaski County
AR Saline County
AR Sebastian County
AR Shannon Hills city
AR Sherwood city
AR Springdale city
AR Sunset town
AR Texarkana city
AR Van Buren city
AR Washington County
AR West Memphis city
AR White Hall city
AZ Apache Junction city
AZ Chandler city
AZ El Mirage town
AZ Gilbert town
AZ Guadalupe town
AZ Maricopa County
AZ Oro Valley town
AZ Paradise Valley town
AZ Peoria city
AZ Pinal County
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AZ South Tucson city
AZ Surprise town
AZ Tolleson city
AZ Youngtown town
AZ Yuma city
AZ Yuma County
CA Apple Valley town
CA Belvedere city
CA Benicia city
CA Brentwood city
CA Butte County
CA Capitola city
CA Carmel-by-the-Sea city
CA Carpinteria city
CA Ceres city
CA Chico city
CA Compton city
CA Corte Madera town
CA Cotati city
CA Davis city
CA Del Rey Oaks city
CA Fairfax town
CA Hesperia city
CA Imperial County
CA Lakewood city
CA Lancaster city
CA Larkspur city
CA Lodi city
CA Lompoc city
CA Marin County
CA Marina city
CA Marysville city
CA Merced city
CA Merced County
CA Mill Valley city
CA Monterey city
CA Monterey County
CA Morgan Hill city
CA Napa city
CA Napa County
CA Novato city
CA Pacific Grove city
CA Palm Desert city
CA Palmdale city
CA Piedmont city
CA Placer County
CA Redding city
CA Rocklin city
CA Rohnert Park city
CA Roseville city
CA Ross town
CA San Anselmo town
CA San Buenaventura (Ventura) city
CA San Francisco city
CA San Joaquin County
CA San Luis Obispo city
CA San Luis Obispo County
CA San Rafael city
CA Sand City city
CA Santa Barbara city
CA Santa Barbara County
CA Santa Cruz city
CA Santa Cruz County
CA Santa Maria city
CA Sausalito city
CA Scotts Valley city
CA Seaside city
CA Shasta County
CA Solano County
CA Sonoma County
CA Stanislaus County
CA Suisun City city
CA Sutter County
CA Tiburon town
CA Tulare County
CA Vacaville city

CA Victorville city
CA Villa Park city
CA Visalia city
CA Watsonville city
CA West Sacramento city
CA Yolo County
CA Yuba City city
CA Yuba County
CO Adams County
CO Arvada city
CO Boulder city
CO Boulder County
CO Bow Mar town
CO Broomfield city
CO Cherry Hills Village city
CO Columbine Valley town
CO Commerce City city
CO Douglas County
CO Edgewater city
CO El Paso County
CO Englewood city
CO Evans city
CO Federal Heights city
CO Fort Collins city
CO Fountain city
CO Garden City town
CO Glendale city
CO Golden city
CO Grand Junction city
CO Greeley city
CO Greenwood Village city
CO Jefferson County
CO La Salle town
CO Lakeside town
CO Larimer County
CO Littleton city
CO Longmont city
CO Manitou Springs city
CO Mesa County
CO Mountain View town
CO Northglenn city
CO Pueblo city
CO Pueblo County
CO Sheridan city
CO Thornton city
CO Weld County
CO Westminster city
CO Wheat Ridge city
CT Ansonia city
CT Avon town
CT Beacon Falls town
CT Berlin town
CT Bethel town
CT Bloomfield town
CT Bozrah town
CT Branford town
CT Bridgeport city
CT Bristol city
CT Brookfield town
CT Burlington town
CT Cheshire town
CT Cromwell town
CT Danbury city
CT Darien town
CT Derby city
CT Durham town
CT East Granby town
CT East Hartford town
CT East Haven town
CT East Lyme town
CT East Windsor town
CT Easton town
CT Ellington town
CT Enfield town
CT Fairfield County
CT Fairfield town

CT Farmington town
CT Franklin town
CT Glastonbury town
CT Greenwich town
CT Groton city
CT Groton town
CT Guilford town
CT Hamden town
CT Hartford city
CT Hartford County
CT Ledyard town
CT Lisbon town
CT Litchfield County
CT Manchester town
CT Meriden city
CT Middlebury town
CT Middlefield town
CT Middlesex County
CT Middletown city
CT Milford city (remainder)
CT Monroe town
CT Montville town
CT Naugatuck borough
CT New Britain city
CT New Canaan town
CT New Fairfield town
CT New Haven city
CT New Haven County
CT New London city
CT New London County
CT New Milford town
CT Newington town
CT Newtown town
CT North Branford town
CT North Haven town
CT Norwalk city
CT Norwich city
CT Orange town
CT Oxford town
CT Plainville town
CT Plymouth town
CT Portland town
CT Preston town
CT Prospect town
CT Rocky Hill town
CT Seymour town
CT Shelton city
CT Sherman town
CT Somers town
CT South Windsor town
CT Southington town
CT Sprague town
CT Stonington town
CT Stratford town
CT Suffield town
CT Thomaston town
CT Thompson town
CT Tolland County
CT Tolland town
CT Trumbull town
CT Vernon town
CT Wallingford town
CT Waterbury city
CT Waterford town
CT Watertown town
CT West Hartford town
CT West Haven city
CT Weston town
CT Westport town
CT Wethersfield town
CT Wilton town
CT Windham County
CT Windsor Locks town
CT Windsor town
CT Wolcott town
CT Woodbridge town
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CT Woodmont borough
DE Camden town
DE Dover city
DE Kent County
DE Newark city
DE Wyoming town
FL Alachua County
FL Baldwin town
FL Bay County
FL Belleair Shore town
FL Biscayne Park village
FL Brevard County
FL Callaway city
FL Cape Canaveral city
FL Cedar Grove town
FL Charlotte County
FL Cinco Bayou town
FL Clay County
FL Cocoa Beach city
FL Cocoa city
FL Collier County
FL Daytona Beach city
FL Daytona Beach Shores city
FL Destin city
FL Edgewater city
FL El Portal village
FL Florida City city
FL Fort Pierce city
FL Fort Walton Beach city
FL Gainesville city
FL Gulf Breeze city
FL Hernando County
FL Hillsboro Beach town
FL Holly Hill city
FL Indialantic town
FL Indian Harbour Beach city
FL Indian River County
FL Indian River Shores town
FL Indian Shores town
FL Kissimmee city
FL Lazy Lake village
FL Lynn Haven city
FL Malabar town
FL Marion County
FL Martin County
FL Mary Esther city
FL Melbourne Beach town
FL Melbourne city
FL Melbourne Village town
FL Naples city
FL New Smyrna Beach city
FL Niceville city
FL Ocala city
FL Ocean Breeze Park town
FL Okaloosa County
FL Orange Park town
FL Ormond Beach city
FL Osceola County
FL Palm Bay city
FL Panama City city
FL Parker city
FL Ponce Inlet town
FL Port Orange city
FL Port St. Lucie city
FL Punta Gorda city
FL Rockledge city
FL Santa Rosa County
FL Satellite Beach city
FL Sewall’s Point town
FL Shalimar town
FL South Daytona city
FL Springfield city
FL St. Johns County
FL St. Lucie County
FL St. Lucie village
FL Stuart city

FL Sweetwater city
FL Titusville city
FL Valparaiso city
FL Vero Beach city
FL Virginia Gardens village
FL Volusia County
FL Walton County
FL Weeki Wachee city
FL West Melbourne city
FL Windermere town
GA Albany city
GA Athens city
GA Bartow County
GA Brunswick city
GA Catoosa County
GA Centerville city
GA Chattahoochee County
GA Cherokee County
GA Chickamauga city
GA Clarke County
GA Columbia County
GA Conyers city
GA Dade County
GA Dougherty County
GA Douglas County
GA Douglasville city
GA Fayette County
GA Floyd County
GA Fort Oglethorpe city
GA Glynn County
GA Grovetown city
GA Henry County
GA Houston County
GA Jones County
GA Lee County
GA Lookout Mountain city
GA Mountain Park city
GA Oconee County
GA Payne city
GA Rockdale County
GA Rome city
GA Rossville city
GA Stockbridge city
GA Vernonburg town
GA Walker County
GA Warner Robins city
GA Winterville city
GA Woodstock city
IA Altoona city
IA Asbury city
IA Bettendorf city
IA Black Hawk County
IA Buffalo city
IA Carter Lake city
IA Cedar Falls city
IA Clive city
IA Coralville city
IA Council Bluffs city
IA Dallas County
IA Dubuque city
IA Dubuque County
IA Elk Run Heights city
IA Evansdale city
IA Hiawatha city
IA Iowa City city
IA Johnson County
IA Johnston city
IA Le Claire city
IA Linn County
IA Marion city
IA Norwalk city
IA Panorama Park city
IA Pleasant Hill city
IA Polk County
IA Pottawattamie County
IA Raymond city

IA Riverdale city
IA Robins city
IA Scott County
IA Sergeant Bluff city
IA Sioux City city
IA University Heights city
IA Urbandale city
IA Warren County
IA Waterloo city
IA West Des Moines city
IA Windsor Heights city
IA Woodbury County
ID Ada County
ID Ammon city
ID Bannock County
ID Bonneville County
ID Chubbuck city
ID Idaho Falls city
ID Iona city
ID Pocatello city
ID Power County
IL Addison township
IL Addison village
IL Algonquin township
IL Algonquin village
IL Alorton village
IL Alsip village
IL Alton city
IL Antioch township
IL Antioch village
IL Arlington Heights village
IL Aroma Park village
IL Aroma township
IL Aurora city
IL Aurora township
IL Avon township
IL Ball township
IL Bannockburn village
IL Barrington township
IL Barrington village
IL Bartlett village
IL Bartonville village
IL Batavia city
IL Batavia township
IL Beach Park village
IL Bedford Park village
IL Belleville city
IL Bellevue village
IL Bellwood village
IL Bensenville village
IL Benton township
IL Berkeley village
IL Berwyn city
IL Bethalto village
IL Blackhawk township
IL Bloom township
IL Bloomingdale township
IL Bloomingdale village
IL Bloomington city
IL Bloomington township
IL Blue Island city
IL Bolingbrook village
IL Bourbonnais township
IL Bourbonnais village
IL Bowling township
IL Bradley village
IL Bremen township
IL Bridgeview village
IL Bristol township
IL Broadview village
IL Brookfield village
IL Brooklyn village
IL Buffalo Grove village
IL Burbank city
IL Burnham village
IL Burr Ridge village
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IL Burritt township
IL Burton township
IL Cahokia village
IL Calumet City city
IL Calumet Park village
IL Calumet township
IL Canteen township
IL Capital township
IL Carbon Cliff village
IL Carol Stream village
IL Carpentersville Village
IL Cary village
IL Caseyville township
IL Caseyville village
IL Centreville city
IL Centreville township
IL Champaign city
IL Champaign County
IL Champaign township
IL Channahon township
IL Cherry Valley township
IL Cherry Valley village
IL Chicago city
IL Chicago Heights city
IL Chicago Ridge village
IL Chouteau township
IL Cicero town
IL Cincinnati township
IL Clarendon Hills village
IL Coal Valley township
IL Coal Valley village
IL Collinsville city
IL Collinsville township
IL Colona township
IL Colona village
IL Columbia city
IL Country Club Hills city
IL Countryside city
IL Crest Hill city
IL Crestwood village
IL Crete township
IL Crete village
IL Creve Coeur village
IL Crystal Lake city
IL Cuba township
IL Curran township
IL Darien city
IL Decatur city
IL Decatur township
IL Deer Park village
IL Deerfield township
IL Deerfield village
IL Des Plaines city
IL Dixmoor village
IL Dolton village
IL Dorr township
IL Downers Grove township
IL Downers Grove village
IL Dry Grove township
IL Du Page township
IL Dundee township
IL Dunleith township
IL Dupo village
IL East Alton village
IL East Dubuque city
IL East Dundee village
IL East Hazel Crest village
IL East Moline city
IL East Peoria city
IL East St. Louis city
IL Edwardsville city
IL Edwardsville township
IL Ela township
IL Elgin city
IL Elgin township
IL Elk Grove township

IL Elk Grove Village village
IL Elm Grove township
IL Elmhurst city
IL Elmwood Park village
IL Evanston city
IL Evergreen Park village
IL Fairmont City village
IL Fairview Heights city
IL Flossmoor village
IL Fondulac township
IL Ford Heights village
IL Forest Park village
IL Forest View village
IL Forsyth village
IL Fort Russell township
IL Foster township
IL Fox Lake village
IL Fox River Grove village
IL Frankfort township
IL Frankfort village
IL Franklin Park village
IL Fremont township
IL Gardner township
IL Geneva city
IL Geneva township
IL Gilberts village
IL Glen Carbon village
IL Glen Ellyn village
IL Glencoe village
IL Glendale Heights village
IL Glenview village
IL Glenwood village
IL Godfrey township
IL Golf village
IL Grafton township
IL Grandview village
IL Granite City city
IL Grant township
IL Grayslake village
IL Green Oaks village
IL Green Rock city
IL Groveland township
IL Gurnee village
IL Hainesville village
IL Hampton township
IL Hampton village
IL Hanna township
IL Hanover Park village
IL Hanover township
IL Harlem township
IL Harristown township
IL Harristown village
IL Hartford village
IL Harvey city
IL Harwood Heights village
IL Hawthorn Woods village
IL Hazel Crest village
IL Henry County
IL Hensley township
IL Hickory Hills city
IL Hickory Point township
IL Highland Park city
IL Highwood city
IL Hillside village
IL Hinsdale village
IL Hodgkins village
IL Hoffman Estates village
IL Hollis township
IL Homer township
IL Hometown city
IL Homewood village
IL Indian Creek village
IL Indian Head Park village
IL Inverness village
IL Itasca village
IL Jarvis township

IL Jerome village
IL Jo Daviess County
IL Joliet city
IL Joliet township
IL Justice village
IL Kane County
IL Kankakee city
IL Kankakee County
IL Kankakee township
IL Kendall County
IL Kenilworth village
IL Kickapoo township
IL Kildeer village
IL La Grange Park village
IL La Grange village
IL Lake Barrington village
IL Lake Bluff village
IL Lake Forest city
IL Lake in the Hills village
IL Lake Villa township
IL Lake Villa village
IL Lake Zurich village
IL Lakemoor village
IL Lakewood village
IL Lansing village
IL Leland Grove city
IL Lemont township
IL Leyden township
IL Libertyville township
IL Libertyville village
IL Limestone township
IL Lincolnshire village
IL Lincolnwood village
IL Lindenhurst village
IL Lisle township
IL Lisle village
IL Lockport city
IL Lockport township
IL Lombard village
IL Long Creek township
IL Long Grove village
IL Loves Park city
IL Lynwood village
IL Lyons township
IL Lyons village
IL Machesney Park village
IL Macon County
IL Madison city
IL Madison County
IL Maine township
IL Markham city
IL Marquette Heights city
IL Maryville village
IL Matteson village
IL Maywood village
IL McCook village
IL McCullom Lake village
IL McHenry city
IL McHenry County
IL McHenry township
IL McLean County
IL Medina township
IL Melrose Park village
IL Merrionette Park village
IL Midlothian village
IL Milan village
IL Milton township
IL Moline city
IL Moline township
IL Monee township
IL Monroe County
IL Montgomery village
IL Moro township
IL Morton Grove village
IL Morton township
IL Morton village
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IL Mount Prospect village
IL Mount Zion township
IL Mount Zion village
IL Mundelein village
IL Nameoki township
IL Naperville city
IL Naperville township
IL National City village
IL New Lenox township
IL New Lenox village
IL New Millford village
IL New Trier township
IL Newport township
IL Niles township
IL Niles village
IL Normal town
IL Normal township
IL Norridge village
IL North Aurora village
IL North Barrington village
IL North Chicago city
IL North Pekin village
IL North Riverside village
IL Northbrook village
IL Northfield township
IL Northfield village
IL Northlake city
IL Norwood Park township
IL Norwood village
IL Nunda township
IL Oak Brook village
IL Oak Forest city
IL Oak Grove village
IL Oak Lawn village
IL Oak Park village
IL Oakbrook Terrace city
IL Oakley township
IL Oakwood Hills village
IL O’Fallon city
IL O’Fallon township
IL Olympia Fields village
IL Orland Hills village
IL Orland Park village
IL Orland township
IL Oswego township
IL Oswego village
IL Otto township
IL Owen township
IL Palatine township
IL Palatine village
IL Palos Heights city
IL Palos Hills city
IL Palos Park village
IL Palos township
IL Park City city
IL Park Forest village
IL Park Ridge city
IL Pekin city
IL Pekin township
IL Peoria city
IL Peoria County
IL Peoria Heights village
IL Phoenix village
IL Pin Oak township
IL Plainfield township
IL Plainfield village
IL Pontoon Beach village
IL Posen village
IL Precinct 10
IL Prospect Heights city
IL Proviso township
IL Rich township
IL Richton Park village
IL Richwoods township
IL River Forest village
IL River Grove village

IL Riverdale village
IL Riverside township
IL Riverside village
IL Riverwoods village
IL Robbins village
IL Rochester township
IL Rock Island city
IL Rock Island County
IL Rock Island township
IL Rockdale village
IL Rockford township
IL Rockton township
IL Rockton village
IL Rolling Meadows city
IL Romeoville village
IL Roscoe township
IL Roscoe village
IL Roselle village
IL Rosemont village
IL Round Lake Beach village
IL Round Lake Heights village
IL Round Lake Park village
IL Round Lake village
IL Roxana village
IL Rutland township
IL Sangamon County
IL Sauget village
IL Sauk Village village
IL Savoy village
IL Schaumburg township
IL Schaumburg village
IL Schiller Park village
IL Shields township
IL Shiloh Valley township
IL Shiloh village
IL Shorewood village
IL Silvis city
IL Skokie village
IL Sleepy Hollow village
IL Somer township
IL South Beloit city
IL South Chicago Heights village
IL South Elgin village
IL South Holland village
IL South Moline township
IL South Rock Island township
IL South Roxana village
IL South Wheatland township
IL Southern View village
IL Spring Bay township
IL Springfield city
IL Springfield township
IL St. Charles city
IL St. Charles township
IL St. Clair County
IL St. Clair township
IL Steger village
IL Stickney township
IL Stickney village
IL Stites township
IL Stone Park village
IL Stookey township
IL Streamwood village
IL Sugar Grove township
IL Sugar Loaf township
IL Summit village
IL Sunnyside village

IL Swansea village
IL Tazewell County
IL Thornton township
IL Thornton village
IL Tinley Park village
IL Tolono township
IL Tower Lakes village
IL Tremont township

IL Troy city
IL Troy township
IL University Park village
IL Urbana city
IL Urbana township
IL Venice city
IL Venice township
IL Vernon Hills village
IL Vernon township
IL Villa Park village
IL Warren township
IL Warrenville city
IL Washington city
IL Washington Park village
IL Washington township
IL Wauconda township
IL Waukegan city
IL Waukegan township
IL Wayne township
IL West Chicago city
IL West Deerfield township
IL West Dundee village
IL West Peoria township
IL Westchester village
IL Western Springs village
IL Westmont village
IL Wheatland township
IL Wheaton city
IL Wheeling township
IL Wheeling village
IL Whitmore township
IL Will County
IL Willow Springs village
IL Willowbrook village
IL Wilmette village
IL Winfield township
IL Winfield village
IL Winnebago County
IL Winnetka village
IL Winthrop Harbor village
IL Wood Dale city
IL Wood River city
IL Wood River township
IL Woodford County
IL Woodridge village
IL Woodside township
IL Worth township
IL Worth village
IL York township
IL Zion city
IN Aboite township
IN Adams township
IN Allen County
IN Anderson city
IN Anderson township
IN Baugo township
IN Beech Grove city
IN Bloomington city
IN Bloomington township
IN Boone County
IN Buck Creek township
IN Calumet township
IN Carmel city
IN Castleton town
IN Cedar Creek township
IN Center township
IN Centre township
IN Chesterfield town
IN Chesterton town
IN Clark County
IN Clarksville town
IN Clay township
IN Clermont town
IN Cleveland township
IN Concord township
IN Country Club Heights town
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IN Crown Point city
IN Crows Nest town
IN Cumberland town
IN Daleville town
IN Delaware County
IN Delaware township
IN Dyer town
IN Eagle township
IN East Chicago city
IN Edgewood town
IN Elkhart city
IN Elkhart County
IN Elkhart township
IN Evansville city
IN Fairfield township
IN Fall Creek township
IN Fishers town
IN Floyd County
IN Fort Wayne city
IN Franklin township
IN Gary city
IN German township
IN Goshen city
IN Greenwood city
IN Griffith town
IN Hamilton County
IN Hamilton township
IN Hammond city
IN Hancock County
IN Hanover township
IN Harris township
IN Harrison township
IN Hendricks County
IN Highland town
IN Hobart city
IN Hobart township
IN Homecroft town
IN Honey Creek township
IN Howard County
IN Howard township
IN Indian Village town
IN Jackson township
IN Jefferson township
IN Jeffersonville city
IN Jeffersonville township
IN Johnson County
IN Knight township
IN Kokomo city
IN Lafayette city
IN Lafayette township
IN Lake County
IN Lake Station city
IN Lawrence city
IN Lawrence township
IN Liberty township
IN Lincoln township
IN Lost Creek township
IN Madison County
IN Meridian Hills town
IN Merrillville town
IN Mishawaka city
IN Monroe County
IN Mount Pleasant township
IN Muncie city
IN Munster town
IN New Albany city
IN New Albany township
IN New Chicago town
IN New Haven city
IN New Whiteland town
IN Newburgh town
IN North Crows Nest town
IN North township
IN Ogden Dunes town
IN Ohio township
IN Osceola town

IN Osolo township
IN Otter Creek township
IN Penn township
IN Perry township
IN Pigeon township
IN Pike township
IN Pleasant township
IN Portage city
IN Portage township
IN Porter County
IN Porter town
IN Richland township
IN Riley township
IN River Forest town
IN Rocky Ripple town
IN Roseland town
IN Ross township
IN Salem township
IN Schererville town
IN Seelyville town
IN Sellersburg town
IN Selma town
IN Silver Creek township
IN South Bend city
IN Southport city
IN Speedway town
IN Spring Hill town
IN St. John town
IN St. John township
IN St. Joseph County
IN St. Joseph township
IN Sugar Creek township
IN Taylor township
IN Terre Haute city
IN Tippecanoe County
IN Tippecanoe township
IN Union township
IN Utica township
IN Van Buren township
IN Vanderburgh County
IN Vigo County
IN Wabash township
IN Warren Park town
IN Warren township
IN Warrick County
IN Washington township
IN Wayne township
IN Wea township
IN West Lafayette city
IN West Terre Haute town
IN Westchester township
IN Westfield town
IN White River township
IN Whiteland town
IN Whiting city
IN Williams Creek town
IN Woodlawn Heights town
IN Wynnedale town
IN Yorktown town
IN Zionsville town
KS Attica township
KS Bel Aire city
KS Countryside city
KS Delano township
KS Doniphan County
KS Douglas County
KS Eastborough city
KS Elwood city
KS Fairway city
KS Gypsum township
KS Haysville city
KS Johnson County
KS Kechi city
KS Kechi township
KS Lake Quivira city
KS Lawrence city

KS Leawood city
KS Lenexa city
KS Merriam city
KS Minneha township
KS Mission city
KS Mission Hills city
KS Mission township
KS Mission Woods city
KS Monticello township
KS Ohio township
KS Olathe city
KS Olathe township
KS Park City city
KS Park township
KS Prairie Village city
KS Riverside township
KS Roeland Park city
KS Salem township
KS Sedgwick County
KS Shawnee city
KS Shawnee County
KS Shawnee township
KS Soldier township
KS Tecumseh township
KS Topeka township
KS Waco township
KS Wakarusa township
KS Washington township
KS Westwood city
KS Westwood Hills city
KS Williamsport township
KS Wyandotte County
KY Alexandria city
KY Ashland city
KY Bellefonte city
KY Bellevue city
KY Boone County
KY Boyd County
KY Bromley city
KY Bullitt County
KY Campbell County
KY Catlettsburg city
KY Christian County
KY Covington city
KY Crescent Park city
KY Crescent Springs city
KY Crestview city
KY Crestview Hills city
KY Daviess County
KY Dayton city
KY Edgewood city
KY Elsmere city
KY Erlanger city
KY Fairview city
KY Flatwoods city
KY Florence city
KY Forest Hills city
KY Fort Mitchell city
KY Fort Thomas city
KY Fort Wright city
KY Fox Chase city
KY Greenup County
KY Hebron Estates city
KY Henderson city
KY Henderson County
KY Highland Heights city
KY Hillview city
KY Hunters Hollow city
KY Independence city
KY Jessamine County
KY Kenton County
KY Kenton Vale city
KY Lakeside Park city
KY Latonia Lakes city
KY Ludlow city
KY Melbourne city
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KY Newport city
KY Oak Grove city
KY Owensboro city
KY Park Hills city
KY Pioneer Village city
KY Raceland city
KY Russell city
KY Silver Grove city
KY Southgate city
KY Taylor Mill city
KY Villa Hills city
KY Wilder city
KY Woodlawn city
KY Wurtland city
LA Alexandria city
LA Baker city
LA Ball town
LA Bossier City city
LA Bossier Parish
LA Broussard town
LA Caddo Parish
LA Calcasieu Parish
LA Carencro city
LA Denham Springs city
LA Houma city
LA Lafayette city
LA Lafayette Parish
LA Lafourche Parish
LA Lake Charles city
LA Livingston Parish
LA Monroe city
LA Ouachita Parish
LA Pineville city
LA Plaquemines Parish
LA Port Allen city
LA Rapides Parish
LA Richwood town
LA Scott town
LA Slidell city
LA St. Bernard Parish
LA St. Charles Parish
LA St. Tammany Parish
LA Sulphur city
LA Terrebonne Parish
LA West Baton Rouge Parish
LA West Monroe city
LA Westlake city
LA Zachary city
MA Abington town
MA Acton town
MA Acushnet town
MA Agawam town
MA Amesbury town
MA Andover town
MA Arlington town
MA Ashland town
MA Attleboro city
MA Auburn town
MA Avon town
MA Barnstable County
MA Barnstable town
MA Bedford town
MA Bellingham town
MA Belmont town
MA Berkshire County
MA Beverly city
MA Billerica town
MA Blackstone town
MA Boxborough town
MA Boylston town
MA Braintree town
MA Bridgewater town
MA Bristol County
MA Brockton city
MA Brookline town
MA Burlington town

MA Cambridge city
MA Canton town
MA Charlton town
MA Chelmsford town
MA Chelsea city
MA Chicopee city
MA Cohasset town
MA Concord town
MA Dalton town
MA Danvers town
MA Dartmouth town
MA Dedham town
MA Dennis town
MA Dighton town
MA Dover town
MA Dracut town
MA Dudley town
MA East Bridgewater town
MA East Longmeadow town
MA Easthampton town
MA Easton town
MA Essex County
MA Essex town
MA Everett city
MA Fairhaven town
MA Fall River city
MA Fitchburg city
MA Foxborough town
MA Framingham town
MA Franklin town
MA Freetown town
MA Georgetown town
MA Gloucester city
MA Grafton town
MA Granby town
MA Groton town
MA Groveland town
MA Hadley town
MA Halifax town
MA Hamilton town
MA Hampden County
MA Hampden town
MA Hampshire County
MA Hanover town
MA Hanson town
MA Haverhill city
MA Hingham town
MA Hinsdale town
MA Holbrook town
MA Holden town
MA Holliston town
MA Holyoke city
MA Hudson town
MA Hull town
MA Lanesborough town
MA Lawrence city
MA Leicester town
MA Leominster city
MA Lexington town
MA Lincoln town
MA Littleton town
MA Longmeadow town
MA Lowell city
MA Ludlow town
MA Lunenburg town
MA Lynn city
MA Lynnfield town
MA Malden city
MA Manchester town
MA Mansfield town
MA Marblehead town
MA Marlborough city
MA Mashpee town
MA Maynard town
MA Medfield town
MA Medford city

MA Medway town
MA Melrose city
MA Merrimac town
MA Methuen town
MA Middlesex County
MA Middleton town
MA Millbury town
MA Millis town
MA Millville town
MA Milton town
MA Nahant town
MA Natick town
MA Needham town
MA New Bedford city
MA Newton city
MA Norfolk town
MA North Andover town
MA North Attleborough town
MA North Reading town
MA Northampton city
MA Northborough town
MA Northbridge town
MA Norton town
MA Norwell town
MA Norwood town
MA Oxford town
MA Paxton town
MA Peabody city
MA Pembroke town
MA Pittsfield city
MA Plainville town
MA Plymouth County
MA Quincy city
MA Randolph town
MA Raynham town
MA Reading town
MA Rehoboth town
MA Revere city
MA Rockland town
MA Rockport town
MA Salem city
MA Sandwich town
MA Saugus town
MA Scituate town
MA Seekonk town
MA Sharon town
MA Shrewsbury town
MA Somerset town
MA Somerville city
MA South Hadley town
MA Southampton town
MA Southborough town
MA Southwick town
MA Springfield city
MA Stoneham town
MA Stoughton town
MA Stow town
MA Sudbury town
MA Sutton town
MA Swampscott town
MA Swansea town
MA Taunton city
MA Tewksbury town
MA Tyngsborough town
MA Uxbridge town
MA Wakefield town
MA Walpole town
MA Waltham city
MA Watertown town
MA Wayland town
MA Webster town
MA Wellesley town
MA Wenham town
MA West Boylston town
MA West Bridgewater town
MA West Springfield town
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MA Westborough town
MA Westfield city
MA Westford town
MA Westminster town
MA Weston town
MA Westport town
MA Westwood town
MA Weymouth town
MA Whitman town
MA Wilbraham town
MA Williamsburg town
MA Wilmington town
MA Winchester town
MA Winthrop town
MA Woburn city
MA Worcester County
MA Wrentham town
MA Yarmouth town
MD Allegany County
MD Annapolis city
MD Bel Air town
MD Berwyn Heights town
MD Bladensburg town
MD Bowie city
MD Brentwood town
MD Brookeville town
MD Capitol Heights town
MD Cecil County
MD Cheverly town
MD Chevy Chase Section Five village
MD Chevy Chase Section Three village
MD Chevy Chase town
MD Chevy Chase Village town
MD College Park city
MD Colmar Manor town
MD Cottage City town
MD Cumberland city
MD District Heights city
MD Edmonston town
MD Elkton town
MD Fairmount Heights town
MD Forest Heights town
MD Frederick city
MD Frostburg city
MD Funkstown town
MD Gaithersburg city
MD Garrett Park town
MD Glen Echo town
MD Glenarden town
MD Greenbelt city
MD Hagerstown city
MD Highland Beach town
MD Hyattsville city
MD Kensington town
MD Landover Hills town
MD Laurel city
MD Martin’s Additions village
MD Morningside town
MD Mount Rainier city
MD New Carrollton city
MD North Brentwood town
MD Riverdale town
MD Rockville city
MD Seat Pleasant city
MD Smithsburg town
MD Somerset town
MD Takoma Park city
MD University Park town
MD Walkersville town
MD Washington Grove town
MD Williamsport town
ME Androscoggin County
ME Auburn city
ME Bangor city
ME Berwick town
ME Brewer city

ME Cape Elizabeth town
ME Cumberland County
ME Eliot town
ME Falmouth town
ME Gorham town
ME Kittery town
ME Lebanon town
ME Lewiston city
ME Lisbon town
ME Old Town city
ME Orono town
ME Penobscot County
ME Penobscot Indian Island Reservation
ME Portland city
ME Sabattus town
ME Scarborough town
ME South Berwick town
ME South Portland city
ME Veazie town
ME Westbrook city
ME York County
MI Ada township
MI Allegan County
MI Allen Park city
MI Alpine township
MI Ann Arbor township
MI Auburn Hills city
MI Bangor township
MI Bath township
MI Battle Creek city
MI Bay City city
MI Bay County
MI Bedford township
MI Belleville city
MI Benton Charter township
MI Benton Harbor city
MI Berkley city
MI Berlin township
MI Berrien County
MI Beverly Hills village
MI Bingham Farms village
MI Birmingham city
MI Blackman township
MI Bloomfield Hills city
MI Bloomfield township
MI Bridgeport township
MI Brownstown township
MI Buena Vista Charter township
MI Burtchville township
MI Burton city
MI Byron township
MI Calhoun County
MI Canton township
MI Carrollton township
MI Cascade township
MI Cass County
MI Center Line city
MI Chesterfield township
MI Clarkston village
MI Clawson city
MI Clay township
MI Clayton township
MI Clinton County
MI Clinton township
MI Clio city
MI Clyde township
MI Commerce township
MI Comstock township
MI Cooper township
MI Dalton township
MI Davison city
MI Davison township
MI De Witt township
MI Dearborn city
MI Dearborn Heights city
MI Delhi Charter township

MI Delta township
MI Detroit city
MI East China township
MI East Detroit city
MI East Grand Rapids city
MI East Lansing city
MI Eaton County
MI Ecorse city
MI Emmett township
MI Erie township
MI Essexville city
MI Farmington city
MI Farmington Hills city
MI Ferndale city
MI Fillmore township
MI Flat Rock city
MI Flint township
MI Flushing city
MI Flushing township
MI Fort Gratiot township
MI Frankenlust township
MI Franklin village
MI Fraser city
MI Fruitport township
MI Gaines township
MI Garden City city
MI Genesee County
MI Genesee township
MI Georgetown township
MI Gibraltar city
MI Grand Blanc city
MI Grand Blanc township
MI Grand Rapids Charter township
MI Grandville city
MI Grosse Ile township
MI Grosse Pointe city
MI Grosse Pointe Farms city
MI Grosse Pointe Park city
MI Grosse Pointe Shores village
MI Grosse Pointe Woods city
MI Hampton township
MI Hamtramck city
MI Harper Woods city
MI Harrison township
MI Hazel Park city
MI Highland Park city
MI Highland township
MI Holland city
MI Holland township
MI Howard township
MI Hudsonville city
MI Huntington Woods city
MI Huron township
MI Independence township
MI Ingham County
MI Inkster city
MI Ira township
MI Jackson city
MI Jackson County
MI James township
MI Kalamazoo city
MI Kalamazoo County
MI Kalamazoo township
MI Keego Harbor city
MI Kent County
MI Kentwood city
MI Kimball township
MI Kochville township
MI Lake Angelus city
MI Laketon township
MI Laketown township
MI Lansing city
MI Lansing township
MI Lathrup Village city
MI Leoni township
MI Lincoln Park city
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MI Lincoln township
MI Livonia city
MI Macomb County
MI Macomb township
MI Madison Heights city
MI Marysville city
MI Melvindale city
MI Meridian township
MI Milford township
MI Milton township
MI Monitor township
MI Monroe County
MI Mount Clemens city
MI Mount Morris city
MI Mount Morris township
MI Mundy township
MI Muskegon city
MI Muskegon County
MI Muskegon Heights city
MI Muskegon township
MI New Baltimore city
MI Niles city
MI Niles township
MI North Muskegon city
MI Northville city
MI Northville township
MI Norton Shores city
MI Novi city
MI Novi township
MI Oak Park city
MI Oakland Charter township
MI Oakland County
MI Orchard Lake Village city
MI Orion township
MI Oshtemo township
MI Ottawa County
MI Parchment city
MI Park township
MI Pavilion township
MI Pennfield township
MI Pittsfield township
MI Plainfield township
MI Pleasant Ridge city
MI Plymouth city
MI Plymouth township
MI Pontiac city
MI Port Huron city
MI Port Huron township
MI Portage city
MI Portsmouth township
MI Redford township
MI Richfield township
MI River Rouge city
MI Riverview city
MI Rochester city
MI Rochester Hills city
MI Rockwood city
MI Romulus city
MI Roosevelt Park city
MI Roseville city
MI Ross township
MI Royal Oak city
MI Royal Oak township
MI Saginaw city
MI Saginaw County
MI Saginaw township
MI Schoolcraft township
MI Scio township
MI Shelby township
MI Shoreham village
MI Sodus township
MI South Rockwood village
MI Southfield city
MI Southfield township
MI Southgate city
MI Spaulding township

MI Spring Arbor township
MI Springfield city
MI Springfield township
MI St. Clair city
MI St. Clair County
MI St. Clair Shores city
MI St. Clair township
MI St. Joseph Charter township
MI St. Joseph city
MI Stevensville village
MI Sullivan township
MI Summit township
MI Sumpter township
MI Superior township
MI Swartz Creek city
MI Sylvan Lake city
MI Taylor city
MI Texas township
MI Thetford township
MI Thomas township
MI Trenton city
MI Troy city
MI Utica city
MI Van Buren township
MI Vienna township
MI Walker city
MI Walled Lake city
MI Washington township
MI Washtenaw County
MI Waterford township
MI Wayne city
MI West Bloomfield township
MI Westland city
MI White Lake township
MI Whiteford township
MI Williamstown township
MI Wixom city
MI Wolverine Lake village
MI Woodhaven city
MI Wyandotte city
MI Wyoming city
MI Ypsilanti city
MI Ypsilanti township
MI Zeeland city
MI Zilwaukee city
MN Andover city
MN Anoka city
MN Anoka County
MN Apple Valley city
MN Arden Hills city
MN Benton County
MN Birchwood Village city
MN Blaine city
MN Bloomington city
MN Brooklyn Center city
MN Brooklyn Park city
MN Burnsville city
MN Carver County
MN Cascade township
MN Champlin city
MN Chanhassen city
MN Circle Pines city
MN Clay County
MN Coon Rapids city
MN Cottage Grove city
MN Credit River township
MN Crystal city
MN Dakota County
MN Dayton city
MN Deephaven city
MN Dilworth city
MN Duluth city
MN Eagan city
MN East Grand Forks city
MN Eden Prairie city
MN Excelsior city

MN Falcon Heights city
MN Farmington city
MN Fort Snelling unorg.
MN Fridley city
MN Gem Lake city
MN Golden Valley city
MN Grant township
MN Greenwood city
MN Ham Lake city
MN Haven township
MN Hennepin County
MN Hermantown city
MN Hilltop city
MN Hopkins city
MN Houston County
MN Inver Grove Heights city
MN La Crescent city
MN La Crescent township
MN Lake Elmo city
MN Lakeville city
MN Landfall city
MN Lauderdale city
MN Le Sauk township
MN Lexington city
MN Lilydale city
MN Lino Lakes city
MN Little Canada city
MN Long Lake city
MN Loretto city
MN Mahtomedi city
MN Maple Grove city
MN Maple Plain city
MN Maplewood city
MN Marion township
MN Medicine Lake city
MN Medina city
MN Mendota city
MN Mendota Heights city
MN Midway township
MN Minden township
MN Minnetonka Beach city
MN Minnetonka city
MN Minnetrista city
MN Moorhead city
MN Moorhead township
MN Mound city
MN Mounds View city
MN New Brighton city
MN New Hope city
MN Newport city
MN North Oaks city
MN North St. Paul city
MN Oakdale city
MN Oakport township
MN Olmsted County
MN Orono city
MN Osseo city
MN Plymouth city
MN Polk County
MN Prior Lake city
MN Proctor city
MN Ramsey city
MN Robbinsdale city
MN Rochester city
MN Rochester township
MN Rosemount city
MN Roseville city
MN Sartell city
MN Sauk Rapids city
MN Sauk Rapids township
MN Savage city
MN Scott County
MN Sherburne County
MN Shoreview city
MN Shorewood city
MN South St. Paul city
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MN Spring Lake Park city
MN Spring Park city
MN St. Anthony city
MN St. Cloud city
MN St. Cloud township
MN St. Louis County
MN St. Paul Park city
MN Stearns County
MN Sunfish Lake city
MN Tonka Bay city
MN Vadnais Heights city
MN Victoria city
MN Waite Park city
MN Washington County
MN Wayzata city
MN West St. Paul city
MN White Bear Lake city
MN White Bear township
MN Willernie city
MN Woodbury city
MN Woodland city
MN Wright County
MO Airport Drive village
MO Airport township
MO Andrew County
MO Arnold city
MO Avondale city
MO Ballwin city
MO Battlefield town
MO Bella Villa city
MO Bellefontaine Neighbors city
MO Bellerive village
MO Bel-Nor village
MO Bel-Ridge village
MO Belton city
MO Berkeley city
MO Beverly Hills city
MO Big Creek township
MO Birmingham village
MO Black Jack city
MO Blanchette township
MO Blue Springs city
MO Blue township
MO Bonhomme township
MO Boone County
MO Boone township
MO Breckenridge Hills village
MO Brentwood city
MO Bridgeton city
MO Brooking township
MO Buchanan County
MO Calverton Park village
MO Campbell No. 1 township
MO Campbell No. 2 township
MO Carl Junction city
MO Carroll township
MO Carterville city
MO Cass County
MO Cedar township
MO Center township
MO Charlack city
MO Chesterfield city
MO Chouteau township
MO Christian County
MO Clarkson Valley city
MO Clay County
MO Clay township
MO Claycomd village
MO Clayton city
MO Clayton township
MO Cliff Village village
MO Columbia city
MO Columbia township
MO Concord township
MO Cool Valley city
MO Cottleville town

MO Cottleville township
MO Country Club Hills city
MO Country Club village
MO Country Life Acres village
MO Crestwood city
MO Creve Coeur city
MO Creve Coeur township
MO Crystal Lake Park city
MO Dardenne township
MO Dellwood city
MO Dennis Acres village
MO Des Peres city
MO Duquesne village
MO Edmundson village
MO Ellisville city
MO Fenton city
MO Ferguson city
MO Ferguson township
MO Flordell Hills city
MO Florissant city
MO Florissant township
MO Fox township
MO Friedens township
MO Frontenac city
MO Galena township
MO Gallatin township
MO Gladstone city
MO Glen Echo Park village
MO Glenaire village
MO Glendale city
MO Grandview city
MO Grantwood Village town
MO Gravois township
MO Greendale city
MO Greene County
MO Hadley township
MO Hanley Hills village
MO Harvester township
MO Hazelwood city
MO High Ridge township
MO Hillsdale village
MO Houston Lake city
MO Huntleigh city
MO Imperial township
MO Iron Gates village
MO Jackson County
MO Jasper County
MO Jefferson County
MO Jefferson township
MO Jennings city
MO Joplin city
MO Joplin township
MO Kickapoo township
MO Kimmswick city
MO Kinloch city
MO Kirkwood city
MO Ladue city
MO Lake St. Louis city
MO Lake Tapawingo city
MO Lake Waukomis city
MO Lakeshire city
MO Leawood village
MO Lee’s Summit city
MO Lemay township
MO Lewis and Clark township
MO Liberty city
MO Liberty township
MO Mac Kenzie village
MO Manchester city
MO Maplewood city
MO Marlborough village
MO Maryland Heights city
MO May township
MO Meramec township
MO Midland township
MO Mineral township

MO Missouri River township
MO Missouri township
MO Moline Acres city
MO Mount Pleasant township
MO Newton County
MO Normandy city
MO Normandy township
MO North Campbell No. 1 township
MO North Campbell No. 2 township
MO North Campbell No. 3 township
MO North Kansas City city
MO North View township
MO Northmoor city
MO Northwest township
MO Northwoods city
MO Norwood Court town
MO Oakland city
MO Oakland Park village
MO Oaks village
MO Oakview village
MO Oakwood Park village
MO Oakwood village
MO O’Fallon city
MO O’Fallon township
MO Olivette city
MO Overland city
MO Pagedale city
MO Parkdale town
MO Parkville city
MO Pasadena Hills city
MO Pasadena Park village
MO Pettis township
MO Pine Lawn city
MO Platte County
MO Platte township
MO Platte Woods city
MO Pleasant Valley city
MO Prairie township
MO Queeny township
MO Randolph village
MO Raymore city
MO Raymore township
MO Raytown city
MO Redings Mill village
MO Richmond Heights city
MO Rivers township
MO Riverside city
MO Riverview village
MO Rock Hill city
MO Rock township
MO Rocky Fork township
MO Saginaw village
MO Shoal Creek Drive village
MO Shoal Creek township
MO Shrewsbury city
MO Silver Creek village
MO Sioux township
MO Sni-A-Bar township
MO Spanish Lake township
MO Spencer Creek township
MO St. Ann city
MO St. Charles city
MO St. Ferdinand township
MO St. George city
MO St. John city
MO St. Joseph city
MO St. Louis city
MO St. Peters city
MO St. Peters township
MO Sugar Creek city
MO Sunset Hills city
MO Sycamore Hills village
MO Town and Country city
MO Twin Groves township
MO Twin Oaks village
MO Unity Village village
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MO University City city
MO Uplands Park village
MO Valley Park city
MO Velda Village city
MO Velda Village Hills village
MO Vinita Park city
MO Vinita Terrace village
MO Warson Woods city
MO Washington township
MO Wayne township
MO Weatherby Lake city
MO Webb City city
MO Webster Groves city
MO Wellston city
MO Wentzville township
MO Westwood village
MO Wilbur Park village
MO Wilson township
MO Winchester city
MO Windsor township
MO Woodson Terrace city
MO Zumbehl township
MS Bay St. Louis city
MS Biloxi city
MS Brandon city
MS Clinton city
MS DeSoto County
MS D’Iberville city
MS Flowood town
MS Forrest County
MS Gautier city
MS Gulfport city
MS Hancock County
MS Harrison County
MS Hattiesburg city
MS Hinds County
MS Horn Lake city
MS Jackson County
MS Lamar County
MS Long Beach city
MS Madison city
MS Madison County
MS Moss Point city
MS Ocean Springs city
MS Pascagoula city
MS Pass Christian city
MS Pearl city
MS Petal city
MS Rankin County
MS Richland city
MS Ridgeland city
MS Southaven city
MS Waveland city
MT Billings city
MT Cascade County
MT Great Falls city
MT Missoula city
MT Missoula County
MT Yellowstone County
NC Alamance County
NC Apex town
NC Archdale city
NC Asheville city
NC Belmont city
NC Belville town
NC Bessemer City city
NC Biltmore Forest town
NC Black Mountain town
NC Brookford town
NC Brunswick County
NC Buncombe County
NC Burke County
NC Burlington city
NC Cabarrus County
NC Carrboro town
NC Cary town

NC Catawba County
NC Chapel Hill town
NC China Grove town
NC Clemmons village
NC Concord city
NC Conover city
NC Cramerton town
NC Dallas town
NC Davidson County
NC Durham County
NC Edgecombe County
NC Elon College town
NC Fletcher town
NC Forsyth County
NC Garner town
NC Gaston County
NC Gastonia city
NC Gibsonville town
NC Goldsboro city
NC Graham city
NC Greenville city
NC Guilford County
NC Harnett County
NC Haw River town
NC Henderson County
NC Hickory city
NC High Point city
NC Hildebran town
NC Hope Mills town
NC Indian Trail town
NC Jacksonville city
NC Jamestown town
NC Kannapolis city
NC Landis town
NC Leland town
NC Long View town
NC Lowell city
NC Matthews town
NC McAdenville town
NC Mebane city
NC Mecklenburg County
NC Mint Hill town
NC Montreat town
NC Mount Holly city
NC Nash County
NC New Hanover County
NC Newton city
NC Onslow County
NC Orange County
NC Pineville town
NC Pitt County
NC Randolph County
NC Ranlo town
NC Rocky Mount city
NC Rowan County
NC Rural Hall town
NC Spring Lake town
NC Stallings town
NC Thomasville city
NC Union County
NC Wake County
NC Walkertown town
NC Wayne County
NC Weaverville town
NC Wilmington city
NC Winterville town
NC Woodfin town
NC Wrightsville Beach town
ND Barnes township
ND Bismarck city
ND Bismarck unorg.
ND Burleigh County
ND Captain’s Landing township
ND Cass County
ND Fargo city
ND Grand Forks city

ND Grand Forks County
ND Grand Forks township
ND Hay Creek township
ND Lincoln city
ND Mandan city
ND Mandan unorg.
ND Morton County
ND Reed township
ND West Fargo city
NE Bellevue city
NE Bellevue No. 2 precinct
NE Benson precinct
NE Boys Town village
NE Chicago precinct
NE Covington precinct
NE Dakota County
NE Douglas County
NE Douglas precinct
NE Florence precinct
NE Garfield precinct
NE Gilmore No. 1 precinct
NE Gilmore No. 2 precinct
NE Gilmore No. 3 precinct
NE Grant precinct
NE Highland No. 1 precinct
NE Highland No. 2 precinct
NE Jefferson precinct
NE La Platte precinct
NE La Vista city
NE Lancaster County
NE Lancaster precinct
NE McArdle precinct
NE Millard precinct
NE Papillion city
NE Papillion No. 2 precinct
NE Pawnee precinct
NE Ralston city
NE Richland No. 1 precinct
NE Richland No. 2 precinct
NE Richland No. 3 precinct
NE Sarpy County
NE South Sioux City city
NE Union precinct
NE Yankee Hill precinct
NH Amherst town
NH Auburn town
NH Bedford town
NH Dover city
NH Durham town
NH Goffstown town
NH Hillsborough County
NH Hollis town
NH Hooksett town
NH Hudson town
NH Litchfield town
NH Londonderry town
NH Madbury town
NH Manchester city
NH Merrimack County
NH Merrimack town
NH Nashua city
NH New Castle town
NH Newington town
NH Pelham town
NH Plaistow town
NH Portsmouth city
NH Rochester city
NH Rockingham County
NH Rollinsford town
NH Rye town
NH Salem town
NH Somersworth city
NH Strafford County
NH Windham town
NJ Aberdeen township
NJ Absecon city
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NJ Allendale borough
NJ Allenhurst borough
NJ Alpha borough
NJ Alpine borough
NJ Asbury Park city
NJ Atlantic City city
NJ Atlantic County
NJ Atlantic Highlands borough
NJ Audubon borough
NJ Audubon Park borough
NJ Avon-by-the-Sea borough
NJ Barrington borough
NJ Bay Head borough
NJ Bayonne city
NJ Beachwood borough
NJ Bedminster township
NJ Belleville township
NJ Bellmawr borough
NJ Belmar borough
NJ Bergenfield borough
NJ Berkeley Heights township
NJ Berkeley township
NJ Berlin borough
NJ Berlin township
NJ Bernards township
NJ Bernardsville borough
NJ Beverly city
NJ Bloomfield township
NJ Bloomingdale borough
NJ Bogota borough
NJ Boonton town
NJ Boonton township
NJ Bordentown city
NJ Bordentown township
NJ Bound Brook borough
NJ Bradley Beach borough
NJ Branchburg township
NJ Brick township
NJ Bridgewater township
NJ Brielle borough
NJ Brigantine city
NJ Brooklawn borough
NJ Buena borough
NJ Buena Vista township
NJ Burlington city
NJ Burlington County
NJ Burlington township
NJ Butler borough
NJ Byram township
NJ Caldwell Borough township
NJ Camden city
NJ Cape May County
NJ Carlstadt borough
NJ Carneys Point township
NJ Carteret borough
NJ Cedar Grove township
NJ Chatham borough
NJ Chatham township
NJ Cherry Hill township
NJ Chesilhurst borough
NJ Chester township
NJ Chesterfield township
NJ Cinnaminson township
NJ City of Orange township
NJ Clark township
NJ Clayton borough
NJ Clementon borough
NJ Cliffside Park borough
NJ Clifton city
NJ Closter borough
NJ Collingswood borough
NJ Colts Neck township
NJ Commercial township
NJ Cranford township
NJ Cresskill borough
NJ Cumberland County

NJ Deal borough
NJ Delanco township
NJ Delran township
NJ Demarest borough
NJ Denville township
NJ Deptford township
NJ Dover town
NJ Dover township
NJ Dumont borough
NJ Dunellen borough
NJ East Brunswick township
NJ East Greenwich township
NJ East Hanover township
NJ East Newark borough
NJ East Orange city
NJ East Rutherford borough
NJ Eastampton township
NJ Eatontown borough
NJ Edgewater borough
NJ Edgewater Park township
NJ Edison township
NJ Egg Harbor township
NJ Elizabeth city
NJ Elk township
NJ Elmwood Park borough
NJ Emerson borough
NJ Englewood city
NJ Englewood Cliffs borough
NJ Englishtown borough
NJ Essex Fells township
NJ Evesham township
NJ Ewing township
NJ Fair Haven borough
NJ Fair Lawn borough
NJ Fairfield township
NJ Fairview borough
NJ Fanwood borough
NJ Fieldsboro borough
NJ Florence township
NJ Florham Park borough
NJ Fort Lee borough
NJ Franklin Lakes borough
NJ Franklin township
NJ Freehold borough
NJ Freehold township
NJ Galloway township
NJ Garfield city
NJ Garwood borough
NJ Gibbsboro borough
NJ Glassboro borough
NJ Glen Ridge Borough township
NJ Glen Rock borough
NJ Gloucester City city
NJ Gloucester County
NJ Gloucester township
NJ Green Brook township
NJ Greenwich township
NJ Guttenberg town
NJ Hackensack city
NJ Haddon Heights borough
NJ Haddon township
NJ Haddonfield borough
NJ Hainesport township
NJ Haledon borough
NJ Hamilton township
NJ Hanover township
NJ Harding township
NJ Harrington Park borough
NJ Harrison town
NJ Hasbrouck Heights borough
NJ Haworth borough
NJ Hawthorne borough
NJ Hazlet township
NJ Helmetta borough
NJ Highland Park borough
NJ Highlands borough

NJ Hillsborough township
NJ Hillsdale borough
NJ Hillside township
NJ Hi-Nella borough
NJ Hoboken city
NJ Ho-Ho-Kus borough
NJ Holmdel township
NJ Hopatcong borough
NJ Hopewell township
NJ Howell township
NJ Hunterdon County
NJ Interlaken borough
NJ Irvington township
NJ Island Heights borough
NJ Jackson township
NJ Jamesburg borough
NJ Jefferson township
NJ Jersey City city
NJ Keansburg borough
NJ Kearny town
NJ Kenilworth borough
NJ Keyport borough
NJ Kinnelon borough
NJ Lakehurst borough
NJ Lakewood township
NJ Laurel Springs borough
NJ Lavallette borough
NJ Lawnside borough
NJ Lawrence township
NJ Leonia borough
NJ Lincoln Park borough
NJ Linden city
NJ Lindenwold borough
NJ Linwood city
NJ Little Falls township
NJ Little Ferry borough
NJ Little Silver borough
NJ Livingston township
NJ Loch Arbour village
NJ Lodi borough
NJ Long Branch city
NJ Longport borough
NJ Lopatcong township
NJ Lumberton township
NJ Lyndhurst township
NJ Madison borough
NJ Magnolia borough
NJ Mahwah township
NJ Manalapan township
NJ Manasquan borough
NJ Manchester township
NJ Mantoloking borough
NJ Mantua township
NJ Manville borough
NJ Maple Shade township
NJ Maplewood township
NJ Margate City city
NJ Marlboro township
NJ Matawan borough
NJ Maywood borough
NJ Medford Lakes borough
NJ Medford township
NJ Mendham borough
NJ Mendham township
NJ Mercer County
NJ Merchantville borough
NJ Metuchen borough
NJ Middlesex borough
NJ Middlesex County
NJ Middletown township
NJ Midland Park borough
NJ Millburn township
NJ Millstone borough
NJ Milltown borough
NJ Millville city
NJ Mine Hill township
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NJ Monmouth Beach borough
NJ Monmouth County
NJ Monroe township
NJ Montclair township
NJ Montvale borough
NJ Montville township
NJ Moonachie borough
NJ Moorestown township
NJ Morris County
NJ Morris Plains borough
NJ Morris township
NJ Morristown town
NJ Mount Arlington borough
NJ Mount Ephraim borough
NJ Mount Holly township
NJ Mount Laurel township
NJ Mount Olive township
NJ Mountain Lakes borough
NJ Mountainside borough
NJ National Park borough
NJ Neptune City borough
NJ Neptune township
NJ Netcong borough
NJ New Brunswick city
NJ New Milford borough
NJ New Providence borough
NJ Newark city
NJ Newfield borough
NJ North Arlington borough
NJ North Bergen township
NJ North Brunswick township
NJ North Caldwell township
NJ North Haledon borough
NJ North Plainfield borough
NJ Northfield city
NJ Northvale borough
NJ Norwood borough
NJ Nutley township
NJ Oakland borough
NJ Oaklyn borough
NJ Ocean City city
NJ Ocean County
NJ Ocean Gate borough
NJ Ocean township
NJ Oceanport borough
NJ Old Bridge township
NJ Old Tappan borough
NJ Oradell borough
NJ Palisades Park borough
NJ Palmyra borough
NJ Paramus borough
NJ Park Ridge borough
NJ Parsippany-Troy Hills township
NJ Passaic city
NJ Passaic County
NJ Passaic township
NJ Paterson city
NJ Paulsboro borough
NJ Pennington borough
NJ Penns Grove borough
NJ Pennsauken township
NJ Pennsville township
NJ Pequannock township
NJ Perth Amboy city
NJ Phillipsburg town
NJ Pine Beach borough
NJ Pine Hill borough
NJ Pine Valley borough
NJ Piscataway township
NJ Pitman borough
NJ Pittsgrove township
NJ Plainfield city
NJ Pleasantville city
NJ Pohatcong township
NJ Point Pleasant Beach borough
NJ Point Pleasant borough

NJ Pompton Lakes borough
NJ Prospect Park borough
NJ Rahway city
NJ Ramsey borough
NJ Randolph township
NJ Raritan borough
NJ Readington township
NJ Red Bank borough
NJ Ridgefield borough
NJ Ridgefield Park village
NJ Ridgewood village
NJ Ringwood borough
NJ River Edge borough
NJ River Vale township
NJ Riverdale borough
NJ Riverside township
NJ Riverton borough
NJ Rochelle Park township
NJ Rockaway borough
NJ Rockaway township
NJ Rockleigh borough
NJ Roseland borough
NJ Roselle borough
NJ Roselle Park borough
NJ Roxbury township
NJ Rumson borough
NJ Runnemede borough
NJ Rutherford borough
NJ Saddle Brook township
NJ Saddle River borough
NJ Salem County
NJ Sayreville borough
NJ Scotch Plains township
NJ Sea Bright borough
NJ Sea Girt borough
NJ Seaside Heights borough
NJ Seaside Park borough
NJ Secaucus town
NJ Shamong township
NJ Shrewsbury borough
NJ Shrewsbury township
NJ Somerdale borough
NJ Somers Point city
NJ Somerset County
NJ Somerville borough
NJ South Amboy city
NJ South Belmar borough
NJ South Bound Brook borough
NJ South Brunswick township
NJ South Hackensack township
NJ South Orange Village township
NJ South Plainfield borough
NJ South River borough
NJ South Toms River borough
NJ Spotswood borough
NJ Spring Lake borough
NJ Spring Lake Heights borough
NJ Springfield township
NJ Stanhope borough
NJ Stratford borough
NJ Summit city
NJ Sussex County
NJ Tabernacle township
NJ Tavistock borough
NJ Teaneck township
NJ Tenafly borough
NJ Teterboro borough
NJ Tinton Falls borough
NJ Totowa borough
NJ Trenton city
NJ Union Beach borough
NJ Union City city
NJ Union township
NJ Upper Saddle River borough
NJ Upper township
NJ Ventnor City city

NJ Verona township
NJ Victory Gardens borough
NJ Vineland city
NJ Voorhees township
NJ Waldwick borough
NJ Wall township
NJ Wallington borough
NJ Wanaque borough
NJ Warren County
NJ Warren township
NJ Washington township
NJ Watchung borough
NJ Waterford township
NJ Wayne township
NJ Weehawken township
NJ Wenonah borough
NJ West Caldwell township
NJ West Deptford township
NJ West Long Branch borough
NJ West New York town
NJ West Orange township
NJ West Paterson borough
NJ Westampton township
NJ Westfield town
NJ Westville borough
NJ Westwood borough
NJ Wharton borough
NJ Willingboro township
NJ Winfield township
NJ Winslow township
NJ Woodbridge township
NJ Woodbury city
NJ Woodbury Heights borough
NJ Woodcliff Lake borough
NJ Woodlynne borough
NJ Wood-Ridge borough
NJ Wyckoff township
NM Bernalillo County
NM Corrales village
NM Dona Ana County
NM Las Cruces city
NM Los Ranchos de Albuquerque village
NM Mesilla town
NM Rio Rancho city
NM Sandoval County
NM Santa Fe city
NM Santa Fe County
NM Sunland Park city
NY Albany city
NY Albany County
NY Amherst town
NY Amityville village
NY Ardsley village
NY Ashland town
NY Atlantic Beach village
NY Babylon town
NY Babylon village
NY Baldwinsville village
NY Ballston town
NY Barker town
NY Baxter Estates village
NY Bayville village
NY Beacon city
NY Bedford town
NY Belle Terre village
NY Bellerose village
NY Bellport village
NY Bethlehem town
NY Big Flats town
NY Binghamton city
NY Binghamton town
NY Blasdell village
NY Boston town
NY Briarcliff Manor village
NY Brighton town
NY Brightwaters village
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NY Bronxville village
NY Brookhaven town
NY Brookville village
NY Broome County
NY Brunswick town
NY Buchanan village
NY Buffalo city
NY Camillus town
NY Camillus village
NY Carmel town
NY Cayuga Heights village
NY Cedarhurst village
NY Charlton town
NY Cheektowaga town
NY Chemung County
NY Chenango town
NY Chestnut Ridge village
NY Chili town
NY Cicero town
NY Clarence town
NY Clarkstown town
NY Clay town
NY Clayville village
NY Clifton Park town
NY Clinton village
NY Cohoes city
NY Colonie town
NY Colonie village
NY Conklin town
NY Cornwall on Hudson village
NY Cornwall town
NY Cortlandt town
NY Croton-on-Hudson village
NY De Witt town
NY Deerfield town
NY Depew village
NY Dickinson town
NY Dobbs Ferry village
NY Dryden town
NY Dutchess County
NY East Fishkill town
NY East Greenbush town
NY East Hills village
NY East Rochester village
NY East Rockaway village
NY East Syracuse village
NY East Williston village
NY Eastchester town
NY Elma town
NY Elmira city
NY Elmira Heights village
NY Elmira town
NY Elmsford village
NY Endicott village
NY Erie County
NY Evans town
NY Fairport village
NY Farmingdale village
NY Fayetteville village
NY Fenton town
NY Fishkill town
NY Fishkill village
NY Floral Park village
NY Flower Hill village
NY Floyd town
NY Fort Edward town
NY Fort Edward village
NY Frankfort town
NY Freeport village
NY Garden City village
NY Gates town
NY Geddes town
NY Glen Cove city
NY Glens Falls city
NY Glenville town
NY Grand Island town

NY Grand View-on-Hudson village
NY Great Neck Estates village
NY Great Neck Plaza village
NY Great Neck village
NY Greece town
NY Green Island village
NY Greenburgh town
NY Guilderland town
NY Halfmoon town
NY Hamburg town
NY Hamburg village
NY Harrison village
NY Hastings-on-Hudson village
NY Haverstraw town
NY Haverstraw village
NY Hempstead town
NY Hempstead village
NY Henrietta town
NY Herkimer County
NY Hewlett Bay Park village
NY Hewlett Harbor village
NY Hewlett Neck village
NY Hillburn village
NY Horseheads town
NY Horseheads village
NY Hudson Falls village
NY Huntington Bay village
NY Huntington town
NY Hyde Park town
NY Irondequoit town
NY Irvington village
NY Island Park village
NY Islandia village
NY Islip town
NY Ithaca city
NY Ithaca town
NY Johnson City village
NY Kenmore village
NY Kensington village
NY Kent town
NY Kings Point village
NY Kingsbury town
NY Kirkland town
NY Kirkwood town
NY La Grange town
NY Lackawanna city
NY LaFayette town
NY Lake Grove village
NY Lake Success village
NY Lancaster town
NY Lancaster village
NY Lansing town
NY Lansing village
NY Larchmont village
NY Lattingtown village
NY Lawrence village
NY Lee town
NY Lewiston town
NY Lewiston village
NY Lindenhurst village
NY Liverpool village
NY Lloyd Harbor village
NY Lloyd town
NY Long Beach city
NY Lynbrook village
NY Lysander town
NY Malta town
NY Malverne village
NY Mamaroneck town
NY Mamaroneck village
NY Manlius town
NY Manlius village
NY Manorhaven village
NY Marcy town
NY Massapequa Park village
NY Matinecock village

NY Menands village
NY Mill Neck village
NY Mineola village
NY Minoa village
NY Monroe County
NY Montebello village
NY Montgomery town
NY Moreau town
NY Mount Kisco village
NY Mount Pleasant town
NY Mount Vernon city
NY Munsey Park village
NY Muttontown village
NY New Castle town
NY New Hartford town
NY New Hartford village
NY New Hempstead village
NY New Hyde Park village
NY New Rochelle city
NY New Square village
NY New Windsor town
NY New York Mills village
NY Newburgh city
NY Newburgh town
NY Niagara County
NY Niagara Falls city
NY Niagara town
NY Niskayuna town
NY North Castle town
NY North Greenbush town
NY North Hempstead town
NY North Hills village
NY North Syracuse village
NY North Tarrytown village
NY North Tonawanda city
NY Northport village
NY Nyack village
NY Ogden town
NY Old Brookville village
NY Old Westbury village
NY Oneida County
NY Onondaga County
NY Onondaga town
NY Orange County
NY Orangetown town
NY Orchard Park town
NY Orchard Park village
NY Oriskany village
NY Ossining town
NY Ossining village
NY Oswego County
NY Owego town
NY Oyster Bay town
NY Paris town
NY Patchogue village
NY Patterson town
NY Peekskill city
NY Pelham Manor village
NY Pelham town
NY Pelham village
NY Pendleton town
NY Penfield town
NY Perinton town
NY Philipstown town
NY Phoenix village
NY Piermont village
NY Pittsford town
NY Pittsford village
NY Plandome Heights village
NY Plandome Manor village
NY Plandome village
NY Pleasant Valley town
NY Pleasantville village
NY Poestenkill town
NY Pomona village
NY Poospatuck Reservation
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NY Poquott village
NY Port Chester village
NY Port Dickinson village
NY Port Jefferson village
NY Port Washington North village
NY Poughkeepsie city
NY Poughkeepsie town
NY Pound Ridge town
NY Putnam County
NY Putnam Valley town
NY Queensbury town
NY Ramapo town
NY Rensselaer city
NY Rensselaer County
NY Riverhead town
NY Rochester city
NY Rockville Centre village
NY Rome city
NY Roslyn Estates village
NY Roslyn Harbor village
NY Roslyn village
NY Rotterdam town
NY Russell Gardens village
NY Rye Brook village
NY Rye city
NY Rye town
NY Saddle Rock village
NY Salina town
NY Sands Point village
NY Saratoga County
NY Scarsdale town
NY Scarsdale village
NY Schaghticoke town
NY Schenectady city
NY Schenectady County
NY Schodack town
NY Schroeppel town
NY Schuyler town
NY Scotia village
NY Sea Cliff village
NY Shoreham village
NY Sloan village
NY Sloatsburg village
NY Smithtown town
NY Solvay village
NY Somers town
NY South Floral Park village
NY South Glens Falls village
NY South Nyack village
NY Southampton town
NY Southport town
NY Spencerport village
NY Spring Valley village
NY Stewart Manor village
NY Stony Point town
NY Suffern village
NY Suffolk County
NY Syracuse city
NY Tarrytown village
NY Thomaston village
NY Tioga County
NY Tompkins County
NY Tonawanda city
NY Tonawanda town
NY Troy city
NY Tuckahoe village
NY Ulster County
NY Union town
NY Upper Brookville village
NY Upper Nyack village
NY Utica city
NY Valley Stream village
NY Van Buren town
NY Vestal town
NY Veteran town
NY Village of the Branch village

NY Wappinger town
NY Wappingers Falls village
NY Warren County
NY Washington County
NY Waterford town
NY Waterford village
NY Watervliet city
NY Webster town
NY Webster village
NY Wesley Hills village
NY West Haverstraw village
NY West Seneca town
NY Westbury village
NY Westchester County
NY Western town
NY Wheatfield town
NY White Plains city
NY Whitesboro village
NY Whitestown town
NY Williamsville village
NY Williston Park village
NY Woodsburgh village
NY Yonkers city
NY Yorktown town
NY Yorkville village
OH Addyston village
OH Allen County
OH Allen township
OH Amberley village
OH Amelia village
OH American township
OH Amherst city
OH Amherst township
OH Anderson township
OH Arlington Heights village
OH Auglaize County
OH Aurora city
OH Austintown township
OH Avon city
OH Avon Lake city
OH Bainbridge township
OH Barberton city
OH Batavia township
OH Bath township
OH Bay Village city
OH Beachwood city
OH Beaver township
OH Beavercreek city
OH Beavercreek township
OH Bedford city
OH Bedford Heights city
OH Bellaire city
OH Bellbrook city
OH Belmont County
OH Belpre city
OH Belpre township
OH Bentleyville village
OH Berea city
OH Bethel township
OH Bexley city
OH Blendon township
OH Blue Ash city
OH Boardman township
OH Brady Lake village
OH Bratenahl village
OH Brecksville city
OH Brice village
OH Bridgeport village
OH Brilliant village
OH Brimfield township
OH Broadview Heights city
OH Brook Park city
OH Brookfield township
OH Brooklyn city
OH Brooklyn Heights village
OH Brookside village

OH Brown township
OH Brownhelm township
OH Brunswick city
OH Brunswick Hills township
OH Butler County
OH Butler township
OH Campbell city
OH Canfield city
OH Canfield township
OH Canton city
OH Canton township
OH Carlisle township
OH Carlisle village
OH Centerville city
OH Chagrin Falls township
OH Chagrin Falls village
OH Champion township
OH Chesapeake village
OH Cheviot city
OH Chippewa township
OH Cincinnati city
OH Clark County
OH Clear Creek township
OH Clermont County
OH Cleveland city
OH Cleveland Heights city
OH Cleves village
OH Clinton township
OH Coal Grove village
OH Coitsville township
OH Colerain township
OH Columbia township
OH Concord township
OH Copley township
OH Coventry township
OH Cridersville village
OH Cross Creek township
OH Cuyahoga County
OH Cuyahoga Falls city
OH Cuyahoga Heights village
OH Deer Park city
OH Deerfield township
OH Delaware County
OH Delhi township
OH Doylestown village
OH Dublin city
OH Duchouquet township
OH East Cleveland city
OH Eastlake city
OH Eaton township
OH Elmwood Place village
OH Elyria city
OH Elyria township
OH Englewood city
OH Erie County
OH Etna township
OH Euclid city
OH Evendale village
OH Fairborn city
OH Fairfax village
OH Fairfield city
OH Fairfield County
OH Fairfield township
OH Fairlawn city
OH Fairport Harbor village
OH Fairview Park city
OH Fayette township
OH Forest Park city
OH Fort Shawnee village
OH Franklin city
OH Franklin County
OH Franklin township
OH Gahanna city
OH Garfield Heights city
OH Geauga County
OH Genoa township
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OH German township
OH Girard city
OH Glendale village
OH Glenwillow village
OH Golf Manor village
OH Goshen township
OH Grand River village
OH Grandview Heights city
OH Green township
OH Green village
OH Greene County
OH Greenhills village
OH Grove City city
OH Groveport village
OH Hamilton city
OH Hamilton County
OH Hamilton township
OH Hanging Rock village
OH Hanover township
OH Harbor View village
OH Harrison township
OH Hartville village
OH Heath city
OH Highland Heights city
OH Hilliard city
OH Hills and Dales village
OH Hinckley township
OH Holland village
OH Howland township
OH Hubbard city
OH Hubbard township
OH Huber Heights city
OH Hudson township
OH Hudson village
OH Independence city
OH Ironton city
OH Island Creek township
OH Jackson township
OH Jefferson County
OH Jefferson township
OH Jerome township
OH Kent city
OH Kettering city
OH Kirtland city
OH Lake County
OH Lake township
OH Lakeline village
OH Lakemore village
OH Lakewood city
OH Lawrence County
OH Lawrence township
OH Lemon township
OH Lexington village
OH Liberty township
OH Licking County
OH Licking township
OH Lima city
OH Lima township
OH Lincoln Heights city
OH Linndale village
OH Lockland village
OH Lorain city
OH Lorain County
OH Louisville city
OH Loveland city
OH Lowellville village
OH Lucas County
OH Lyndhurst city
OH Macedonia city
OH Mad River township
OH Madeira city
OH Madison township
OH Mahoning County
OH Maineville village
OH Mansfield city
OH Maple Heights city

OH Marble Cliff village
OH Mariemont village
OH Martins Ferry city
OH Mason city
OH Massillon city
OH Maumee city
OH Mayfield Heights city
OH Mayfield village
OH McDonald village
OH Mead township
OH Medina County
OH Mentor city
OH Mentor-on-the-Lake city
OH Meyers Lake village
OH Miami County
OH Miami township
OH Miamisburg city
OH Middleburg Heights city
OH Middletown city
OH Mifflin township
OH Milford city
OH Millbury village
OH Millville village
OH Minerva Park village
OH Mingo Junction city
OH Mogadore village
OH Monclova township
OH Monroe township
OH Monroe village
OH Montgomery city
OH Montgomery County
OH Moorefield township
OH Moraine city
OH Moreland Hills village
OH Mount Healthy city
OH Munroe Falls village
OH New Miami village
OH New Middletown village
OH New Rome village
OH Newark city
OH Newark township
OH Newburgh Heights village
OH Newton township
OH Newtown village
OH Niles city
OH Nimishillen township
OH North Bend village
OH North Canton city
OH North College Hill city
OH North Olmsted city
OH North Randall village
OH North Ridgeville city
OH North Royalton city
OH Northfield Center township
OH Northfield village
OH Northwood city
OH Norton city
OH Norwich township
OH Norwood city
OH Oakwood city
OH Oakwood village
OH Obetz village
OH Ohio township
OH Olmsted Falls city
OH Olmsted township
OH Ontario village
OH Orange township
OH Orange village
OH Oregon city
OH Ottawa County
OH Ottawa Hills village
OH Painesville city
OH Painesville township
OH Palmyra township
OH Parma city
OH Parma Heights city

OH Pease township
OH Pepper Pike city
OH Perry township
OH Perrysburg city
OH Perrysburg city
OH Perrysburg township
OH Pierce township
OH Plain township
OH Pleasant township
OH Poland township
OH Poland village
OH Portage County
OH Powell village
OH Prairie township
OH Proctorville village
OH Pultney township
OH Randolph township
OH Ravenna city
OH Ravenna township
OH Reading city
OH Reminderville village
OH Reynoldsburg city
OH Richfield township
OH Richfield village
OH Richland County
OH Richmond Heights city
OH Riveredge township
OH Riverlea village
OH Riverside village
OH Rocky River city
OH Rome township
OH Ross township
OH Rossford city
OH Russell township
OH Russia township
OH Sagamore Hills township
OH Seven Hills city
OH Shadyside village
OH Shaker Heights city
OH Sharon township
OH Sharonville city
OH Shawnee Hills village
OH Shawnee township
OH Sheffield Lake city
OH Sheffield township
OH Sheffield village
OH Silver Lake village
OH Silverton city
OH Solon city
OH South Amherst village
OH South Euclid city
OH South Point village
OH South Russell village
OH Springboro city
OH Springdale city
OH Springfield city
OH Springfield township
OH St. Bernard city
OH St. Clair township
OH Stark County
OH Steubenville city
OH Steubenville township
OH Stow city
OH Strongsville city
OH Struthers city
OH Suffield township
OH Sugar Bush Knolls village
OH Sugar Creek township
OH Summit County
OH Sycamore township
OH Sylvania city
OH Sylvania township
OH Symmes township
OH Tallmadge city
OH Terrace Park village
OH The Village of Indian Hill city
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OH Timberlake village
OH Trenton city
OH Trotwood city
OH Troy township
OH Trumbull County
OH Truro township
OH Turtle Creek township
OH Tuscarawas township
OH Twinsburg city
OH Twinsburg township
OH Union city
OH Union County
OH Union township
OH University Heights city
OH Upper Arlington city
OH Upper township
OH Urbancrest village
OH Valley View village
OH Valleyview village
OH Vandalia city
OH Vermilion city
OH Vermilion township
OH Violet township
OH Wadsworth city
OH Wadsworth township
OH Waite Hill village
OH Walbridge village
OH Walton Hills village
OH Warren city
OH Warren County
OH Warren township
OH Warrensville Heights city
OH Warrensville township
OH Washington County
OH Washington township
OH Wayne County
OH Wayne township
OH Weathersfield township
OH Wells township
OH West Carrollton City city
OH West Milton village
OH Westerville city
OH Westlake city
OH Whitehall city
OH Whitewater township
OH Wickliffe city
OH Willoughby city
OH Willoughby Hills city
OH Willowick city
OH Wintersville village
OH Wood County
OH Woodlawn village
OH Woodmere village
OH Worthington city
OH Wyoming city
OH Youngstown city
OK Arkoma town
OK Bethany city
OK Bixby city
OK Broken Arrow city
OK Canadian County
OK Catoosa city
OK Choctaw city
OK Cleveland County
OK Comanche County
OK Creek County
OK Del City city
OK Edmond city
OK Forest Park town
OK Hall Park town
OK Harrah town
OK Jenks city
OK Jones town
OK Lake Aluma town
OK Lawton city
OK Le Flore County

OK Logan County
OK Midwest City city
OK Moffett town
OK Moore city
OK Mustang city
OK Nichols Hills city
OK Nicoma Park city
OK Norman city
OK Oklahoma County
OK Osage County
OK Pottawatomie County
OK Rogers County
OK Sand Springs city
OK Sequoyah County
OK Smith Village town
OK Spencer city
OK The Village city
OK Tulsa County
OK Valley Brook town
OK Wagoner County
OK Warr Acres city
OK Woodlawn Park town
OK Yukon city
OR Central Point city
OR Columbia County
OR Durham city
OR Jackson County
OR Keizer city
OR King City city
OR Lane County
OR Marion County
OR Maywood Park city
OR Medford city
OR Phoenix city
OR Polk County
OR Rainier city
OR Springfield city
OR Troutdale city
OR Tualatin city
OR Wood Village city
PA Abington township
PA Adamsburg borough
PA Alburtis borough
PA Aldan borough
PA Aleppo township
PA Aliquippa city
PA Allegheny County
PA Allegheny township
PA Allen township
PA Allenport borough
PA Alsace township
PA Altoona city
PA Ambler borough
PA Ambridge borough
PA Amwell township
PA Antis township
PA Antrim township
PA Archbald borough
PA Arnold city
PA Ashley borough
PA Aspinwall borough
PA Aston township
PA Avalon borough
PA Avoca borough
PA Baden borough
PA Baldwin borough
PA Baldwin township
PA Beaver borough
PA Beaver County
PA Beaver Falls city
PA Bell Acres borough
PA Belle Vernon borough
PA Bellevue borough
PA Ben Avon borough
PA Ben Avon Heights borough
PA Bensalem township

PA Berks County
PA Bern township
PA Bethel Park borough
PA Bethel township
PA Bethlehem city
PA Bethlehem township
PA Big Beaver borough
PA Birdsboro borough
PA Birmingham township
PA Blair County
PA Blair township
PA Blakely borough
PA Blawnox borough
PA Boyertown borough
PA Brackenridge borough
PA Braddock borough
PA Braddock Hills borough
PA Bradfordwoods borough
PA Brentwood borough
PA Bridgeport borough
PA Bridgeville borough
PA Bridgewater borough
PA Brighton township
PA Bristol borough
PA Bristol township
PA Brookhaven borough
PA Brownstown borough
PA Brownsville borough
PA Brownsville township
PA Bryn Athyn borough
PA Buckingham township
PA Bucks County
PA California borough
PA Caln township
PA Cambria County
PA Camp Hill borough
PA Canonsburg borough
PA Canton township
PA Carbondale city
PA Carbondale township
PA Carnegie borough
PA Carroll township
PA Castle Shannon borough
PA Catasauqua borough
PA Cecil township
PA Center township
PA Centre County
PA Chalfant borough
PA Chalfont borough
PA Charleroi borough
PA Charlestown township
PA Chartiers township
PA Cheltenham township
PA Chester city
PA Chester County
PA Chester Heights borough
PA Chester township
PA Cheswick borough
PA Chippewa township
PA Churchill borough
PA Clairton city
PA Clarks Green borough
PA Clarks Summit borough
PA Clifton Heights borough
PA Coal Center borough
PA Coatesville city
PA Colebrookdale township
PA College township
PA Collegeville borough
PA Collier township
PA Collingdale borough
PA Columbia borough
PA Colwyn borough
PA Concord township
PA Conemaugh township
PA Conestoga township
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PA Conewago township
PA Conshohocken borough
PA Conway borough
PA Coplay borough
PA Coraopolis borough
PA Courtdale borough
PA Crafton borough
PA Crescent township
PA Cumberland County
PA Cumru township
PA Daisytown borough
PA Dale borough
PA Dallas borough
PA Dallas township
PA Dallastown borough
PA Darby borough
PA Darby township
PA Daugherty township
PA Dauphin County
PA Delaware County
PA Delmont borough
PA Derry township
PA Dickson City borough
PA Donora borough
PA Dormont borough
PA Douglass township
PA Dover borough
PA Dover township
PA Downingtown borough
PA Doylestown borough
PA Doylestown township
PA Dravosburg borough
PA Duboistown borough
PA Duncansville borough
PA Dunlevy borough
PA Dunmore borough
PA Dupont borough
PA Duquesne city
PA Duryea borough
PA East Allen township
PA East Bradford township
PA East Brandywine township
PA East Caln township
PA East Conemaugh borough
PA East Coventry township
PA East Deer township
PA East Fallowfield township
PA East Goshen township
PA East Hempfield township
PA East Lampeter township
PA East Lansdowne borough
PA East McKeesport borough
PA East Norriton township
PA East Pennsboro township
PA East Petersburg borough
PA East Pikeland township
PA East Pittsburgh borough
PA East Rochester borough
PA East Taylor township
PA East Vincent township
PA East Washington borough
PA East Whiteland township
PA Easton city
PA Easttown township
PA Eastvale borough
PA Economy borough
PA Eddystone borough
PA Edgewood borough
PA Edgeworth borough
PA Edgmont township
PA Edwardsville borough
PA Elco borough
PA Elizabeth borough
PA Elizabeth township
PA Ellport borough
PA Ellwood City borough

PA Emmaus borough
PA Emsworth borough
PA Erie city
PA Erie County
PA Etna borough
PA Exeter borough
PA Exeter township
PA Export borough
PA Fairfield township
PA Fairview township
PA Fallowfield township
PA Falls township
PA Fallston borough
PA Farrell city
PA Fayette City borough
PA Fayette County
PA Fell township
PA Ferguson township
PA Ferndale borough
PA Findlay township
PA Finleyville borough
PA Folcroft borough
PA Forest Hills borough
PA Forks township
PA Forty Fort borough
PA Forward township
PA Fountain Hill borough
PA Fox Chapel borough
PA Franconia township
PA Franklin borough
PA Franklin County
PA Franklin Park borough
PA Franklin township
PA Frankstown township
PA Frazer township
PA Freedom borough
PA Freemansburg borough
PA Geistown borough
PA Glassport borough
PA Glendon borough
PA Glenfield borough
PA Glenolden borough
PA Green Tree borough
PA Greensburg city
PA Hallam borough
PA Hampden township
PA Hampton township
PA Hanover township
PA Harborcreek township
PA Harmar township
PA Harmony township
PA Harris township
PA Harrisburg city
PA Harrison township
PA Harveys Lake borough
PA Hatboro borough
PA Hatfield borough
PA Hatfield township
PA Haverford township
PA Haysville borough
PA Heidelberg borough
PA Hellam township
PA Hellertown borough
PA Hempfield township
PA Hepburn township
PA Hermitage city
PA Highspire borough
PA Hilltown township
PA Hollidaysburg borough
PA Homestead borough
PA Homewood borough
PA Hopewell township
PA Horsham township
PA Houston borough
PA Hughestown borough
PA Hulmeville borough

PA Hummelstown borough
PA Hunker borough
PA Indiana township
PA Ingram borough
PA Irwin borough
PA Ivyland borough
PA Jackson township
PA Jacobus borough
PA Jeannette city
PA Jefferson borough
PA Jenkins township
PA Jenkintown borough
PA Jermyn borough
PA Jessup borough
PA Johnstown city
PA Juniata township
PA Kenhorst borough
PA Kennedy township
PA Kilbuck township
PA Kingston borough
PA Kingston township
PA Koppel borough
PA Lackawanna County
PA Laflin borough
PA Lancaster city
PA Lancaster County
PA Lancaster township
PA Langhorne borough
PA Langhorne Manor borough
PA Lansdale borough
PA Lansdowne borough
PA Larksville borough
PA Laurel Run borough
PA Laureldale borough
PA Lawrence County
PA Lawrence Park township
PA Lebanon County
PA Leesport borough
PA Leet township
PA Leetsdale borough
PA Lehigh County
PA Lehman township
PA Lemoyne borough
PA Liberty borough
PA Limerick township
PA Lincoln borough
PA Lititz borough
PA Logan township
PA Loganville borough
PA London Britain township
PA Londonderry township
PA Lorain borough
PA Lower Allen township
PA Lower Alsace township
PA Lower Burrell city
PA Lower Chichester township
PA Lower Frederick township
PA Lower Gwynedd township
PA Lower Heidelberg township
PA Lower Macungie township
PA Lower Makefield township
PA Lower Merion township
PA Lower Moreland township
PA Lower Nazareth township
PA Lower Paxton township
PA Lower Pottsgrove township
PA Lower Providence township
PA Lower Salford township
PA Lower Saucon township
PA Lower Southampton township
PA Lower Swatara township
PA Lower Yoder township
PA Loyalsock township
PA Luzerne borough
PA Luzerne County
PA Luzerne township
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PA Lycoming County
PA Lycoming township
PA Macungie borough
PA Madison borough
PA Maidencreek township
PA Malvern borough
PA Manchester township
PA Manheim township
PA Manor borough
PA Manor township
PA Marcus Hook borough
PA Marple township
PA Marshall township
PA Marysville borough
PA Mayfield borough
PA McCandless township
PA McKean township
PA McKees Rocks borough
PA McKeesport city
PA Mechanicsburg borough
PA Media borough
PA Mercer County
PA Middle Taylor township
PA Middletown borough
PA Middletown township
PA Millbourne borough
PA Millcreek township
PA Millersville borough
PA Millvale borough
PA Modena borough
PA Mohnton borough
PA Monaca borough
PA Monessen city
PA Monongahela city
PA Monroe township
PA Montgomery County
PA Montgomery township
PA Montoursville borough
PA Moon township
PA Moosic borough
PA Morrisville borough
PA Morton borough
PA Mount Lebanon township
PA Mount Oliver borough
PA Mount Penn borough
PA Mountville borough
PA Muhlenberg township
PA Munhall borough
PA Municipality of Monroeville borough
PA Municipality of Murrysville borough
PA Nanticoke city
PA Narberth borough
PA Nether Providence township
PA Neville township
PA New Brighton borough
PA New Britain borough
PA New Britain township
PA New Cumberland borough
PA New Eagle borough
PA New Galilee borough
PA New Garden township
PA New Hanover township
PA New Kensington city
PA New Sewickley township
PA New Stanton borough
PA Newell borough
PA Newport township
PA Newton township
PA Newtown borough
PA Newtown township
PA Norristown borough
PA North Belle Vernon borough
PA North Braddock borough
PA North Catasauqua borough
PA North Charleroi borough
PA North Coventry township

PA North Franklin township
PA North Huntingdon township
PA North Irwin borough
PA North Londonderry township
PA North Sewickley township
PA North Strabane township
PA North Versailles township
PA North Wales borough
PA North Whitehall township
PA North York borough
PA Northampton borough
PA Northampton County
PA Northampton township
PA Norwood borough
PA Oakmont borough
PA O’Hara township
PA Ohio township
PA Old Forge borough
PA Old Lycoming township
PA Olyphant borough
PA Ontelaunee township
PA Osborne borough
PA Paint borough
PA Paint township
PA Palmer township
PA Palmyra borough
PA Parkside borough
PA Patterson Heights borough
PA Patterson township
PA Patton township
PA Paxtang borough
PA Penbrook borough
PA Penn borough
PA Penn Hills township
PA Penn township
PA Penndel borough
PA Pennsbury Village borough
PA Pequea township
PA Perkiomen township
PA Perry County
PA Perry township
PA Peters township
PA Phoenixville borough
PA Pine township
PA Pitcairn borough
PA Pittsburgh city
PA Pittston city
PA Pittston township
PA Plains township
PA Pleasant Hills borough
PA Plum borough
PA Plymouth borough
PA Plymouth township
PA Port Vue borough
PA Potter township
PA Pottstown borough
PA Pringle borough
PA Prospect Park borough
PA Pulaski township
PA Radnor township
PA Rankin borough
PA Ransom township
PA Reading city
PA Red Lion borough
PA Reserve township
PA Richland township
PA Ridley Park borough
PA Ridley township
PA Robinson township
PA Rochester borough
PA Rochester township
PA Rockledge borough
PA Roscoe borough
PA Rose Valley borough
PA Ross township
PA Rosslyn Farms borough

PA Rostraver township
PA Royalton borough
PA Royersford borough
PA Rutledge borough
PA Salem township
PA Salisbury township
PA Scalp Level borough
PA Schuylkill township
PA Schwenksville borough
PA Scott township
PA Scranton city
PA Sewickley borough
PA Sewickley Heights borough
PA Sewickley Hills borough
PA Sewickley township
PA Shaler township
PA Sharon city
PA Sharon Hill borough
PA Sharpsburg borough
PA Sharpsville borough
PA Shenango township
PA Shillington borough
PA Shiremanstown borough
PA Silver Spring township
PA Sinking Spring borough
PA Skippack township
PA Somerset County
PA Souderton borough
PA South Abington township
PA South Coatesville borough
PA South Fayette township
PA South Greensburg borough
PA South Hanover township
PA South Heidelberg township
PA South Heights borough
PA South Huntingdon township
PA South Park township
PA South Pymatuning township
PA South Strabane township
PA South Whitehall township
PA South Williamsport borough
PA Southmont borough
PA Southwest Greensburg borough
PA Speers borough
PA Spring City borough
PA Spring Garden township
PA Spring township
PA Springdale borough
PA Springdale township
PA Springettsbury township
PA Springfield township
PA St. Lawrence borough
PA State College borough
PA Steelton borough
PA Stockdale borough
PA Stonycreek township
PA Stowe township
PA Sugar Notch borough
PA Summit township
PA Susquehanna township
PA Sutersville borough
PA Swarthmore borough
PA Swatara township
PA Swissvale borough
PA Swoyersville borough
PA Tarentum borough
PA Taylor borough
PA Telford borough
PA Temple borough
PA Thornburg borough
PA Thornbury township
PA Throop borough
PA Tinicum township
PA Towamencin township
PA Trafford borough
PA Trainer borough
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PA Trappe borough
PA Tredyffrin township
PA Tullytown borough
PA Turtle Creek borough
PA Union township
PA Upland borough
PA Upper Allen township
PA Upper Chichester township
PA Upper Darby township
PA Upper Dublin township
PA Upper Gwynedd township
PA Upper Leacock township
PA Upper Macungie township
PA Upper Makefield township
PA Upper Merion township
PA Upper Milford township
PA Upper Moreland township
PA Upper Pottsgrove township
PA Upper Providence township
PA Upper Saucon township
PA Upper Southampton township
PA Upper St. Clair township
PA Upper Yoder township
PA Uwchlan township
PA Valley township
PA Vanport township
PA Verona borough
PA Versailles borough
PA Wall borough
PA Warminster township
PA Warrington township
PA Warrior Run borough
PA Warwick township
PA Washington city
PA Washington County
PA Washington township
PA Wayne township
PA Wernersville borough
PA Wesleyville borough
PA West Bradford township
PA West Brownsville borough
PA West Chester borough
PA West Conshohocken borough
PA West Deer township
PA West Earl township
PA West Easton borough
PA West Elizabeth borough
PA West Fairview borough
PA West Goshen township
PA West Hanover township
PA West Hempfield township
PA West Homestead borough
PA West Lampeter township
PA West Lawn borough
PA West Manchester township
PA West Mayfield borough
PA West Middlesex borough
PA West Mifflin borough
PA West Newton borough
PA West Norriton township
PA West Pikeland township
PA West Pittston borough
PA West Pottsgrove township
PA West Reading borough
PA West Taylor township
PA West View borough
PA West Whiteland township
PA West Wyoming borough
PA West York borough
PA Westmont borough
PA Westmoreland County
PA Westtown township
PA Wheatland borough
PA Whitaker borough
PA White Oak borough
PA White township

PA Whitehall township
PA Whitemarsh township
PA Whitpain township
PA Wilkes-Barre city
PA Wilkes-Barre township
PA Wilkins township
PA Wilkinsburg borough
PA Williams township
PA Williamsport city
PA Willistown township
PA Wilmerding borough
PA Wilson borough
PA Windber borough
PA Windsor borough
PA Windsor township
PA Worcester township
PA Wormleysburg borough
PA Wrightsville borough
PA Wyoming borough
PA Wyomissing borough
PA Wyomissing Hills borough
PA Yardley borough
PA Yatesville borough
PA Yeadon borough
PA Yoe borough
PA York city
PA York County
PA York township
PA Youngwood borough
PR Aibonita
PR Anasco
PR Aquada
PR Aquadilla
PR Aquas Buenas
PR Arecibo
PR Bayamon
PR Cabo Rojo
PR Caguas
PR Camuy
PR Canovanas
PR Catano
PR Cayey
PR Cidra
PR Dorado
PR Guaynabo
PR Gurabo
PR Hatillo
PR Hormigueros
PR Humacao
PR Juncos
PR Las Piedras
PR Loiza
PR Manati
PR Mayaguez
PR Moca
PR Naguabo
PR Naranjito
PR Penuelas
PR Ponce
PR Rio Grande
PR San German
PR San Lorenzo
PR Toa Alta
PR Toa Baja
PR Trujillo Alto
PR Vega Alta
PR Vega Baja
PR Yabucao
RI Barrington town
RI Bristol town
RI Burrillville town
RI Central Falls city
RI Coventry town
RI Cranston city
RI Cumberland town
RI East Greenwich town

RI East Providence city
RI Glocester town
RI Jamestown town
RI Johnston town
RI Lincoln town
RI Middletown town
RI Newport city
RI Newport County
RI North Kingstown town
RI North Providence town
RI North Smithfield town
RI Pawtucket city
RI Portsmouth town
RI Providence city
RI Providence County
RI Scituate town
RI Smithfield town
RI Tiverton town
RI Warren town
RI Warwick city
RI Washington County
RI West Greenwich town
RI West Warwick town
RI Woonsocket city
SC Aiken city
SC Aiken County
SC Anderson city
SC Anderson County
SC Arcadia Lakes town
SC Berkeley County
SC Burnettown town
SC Cayce city
SC Charleston city
SC Charleston County
SC City View town
SC Columbia city
SC Cowpens town
SC Darlington County
SC Dorchester County
SC Edgefield County
SC Florence city
SC Florence County
SC Folly Beach city
SC Forest Acres city
SC Fort Mill town
SC Georgetown County
SC Goose Creek city
SC Hanahan city
SC Horry County
SC Irmo town
SC Isle of Palms city
SC Lexington County
SC Lincolnville town
SC Mount Pleasant town
SC Myrtle Beach city
SC North Augusta city
SC North Charleston city
SC Pickens County
SC Pineridge town
SC Quinby town
SC Rock Hill city
SC South Congaree town
SC Spartanburg city
SC Spartanburg County
SC Springdale town
SC Sullivan’s Island town
SC Summerville town
SC Sumter city
SC Sumter County
SC Surfside Beach town
SC West Columbia city
SC York County
SD Big Sioux township
SD Central Pennington unorg.
SD Lincoln County
SD Mapleton township
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SD Minnehaha County
SD North Sioux City city
SD Pennington County
SD Rapid City city
SD Split Rock township
SD Union County
SD Wayne township
TN Alcoa city
TN Anderson County
TN Bartlett town
TN Belle Meade city
TN Berry Hill city
TN Blount County
TN Brentwood city
TN Bristol city
TN Carter County
TN Church Hill town
TN Clarksville city
TN Collegedale city
TN Davidson County
TN East Ridge city
TN Elizabethton city
TN Farragut town
TN Forest Hills city
TN Germantown city
TN Goodlettsville city
TN Hamilton County
TN Hawkins County
TN Hendersonville city
TN Jackson city
TN Johnson City city
TN Jonesborough town
TN Kingsport city
TN Knox County
TN Lakesite city
TN Lakewood city
TN Lookout Mountain town
TN Loudon County
TN Madison County
TN Maryville city
TN Montgomery County
TN Mount Carmel town
TN Mount Juliet city
TN Oak Hill city
TN Red Bank city
TN Ridgeside city
TN Rockford city
TN Shelby County
TN Signal Mountain town
TN Soddy-Daisy city
TN Sullivan County
TN Sumner County
TN Washington County
TN Williamson County
TN Wilson County
TX Addison city
TX Alamo city
TX Alamo Heights city
TX Allen city
TX Archer County
TX Azle city
TX Balch Springs city
TX Balcones Heights city
TX Bayou Vista village
TX Baytown city
TX Bedford city
TX Bell County
TX Bellaire city
TX Bellmead city
TX Belton city
TX Benbrook city
TX Beverly Hills city
TX Bexar County
TX Blue Mound city
TX Bowie County
TX Brazoria County

TX Brazos County
TX Brookside Village city
TX Brownsville city
TX Bryan city
TX Buckingham town
TX Bunker Hill Village city
TX Cameron County
TX Carrollton city
TX Castle Hills city
TX Cedar Hill city
TX Cedar Park city
TX Chambers County
TX Cibolo city
TX Clear Lake Shores city
TX Clint town
TX Cockrell Hill city
TX College Station city
TX Colleyville city
TX Collin County
TX Comal County
TX Combes town
TX Converse city
TX Copperas Cove city
TX Corinth town
TX Coryell County
TX Crowley city
TX Dallas County
TX Dalworthington Gardens city
TX Deer Park city
TX Denison city
TX Denton city
TX Denton County
TX DeSoto city
TX Dickinson city
TX Donna city
TX Double Oak town
TX Duncanville city
TX Ector County
TX Edgecliff village
TX Edinburg city
TX El Lago city
TX El Paso County
TX Ellis County
TX Euless city
TX Everman city
TX Farmers Branch city
TX Flower Mound town
TX Forest Hill city
TX Fort Bend County
TX Friendswood city
TX Galena Park city
TX Galveston city
TX Galveston County
TX Grand Prairie city
TX Grapevine city
TX Grayson County
TX Gregg County
TX Groves city
TX Guadalupe County
TX Haltom City city
TX Hardin County
TX Harker Heights city
TX Harlingen city
TX Harrison County
TX Hedwig Village city
TX Hewitt city
TX Hickory Creek town
TX Hidalgo County
TX Highland Park town
TX Highland Village city
TX Hill Country Village city
TX Hilshire Village city
TX Hitchcock city
TX Hollywood Park town
TX Howe town
TX Humble city

TX Hunters Creek Village city
TX Hurst city
TX Hutchins city
TX Impact town
TX Jacinto City city
TX Jefferson County
TX Jersey Village city
TX Johnson County
TX Jones County
TX Katy city
TX Kaufman County
TX Keller city
TX Kemah city
TX Kennedale city
TX Killeen city
TX Kirby city
TX Kleberg County
TX La Marque city
TX La Porte city
TX Lacy-Lakeview city
TX Lake Dallas city
TX Lake Worth city
TX Lakeside City town
TX Lakeside town
TX Lampasas County
TX Lancaster city
TX League City city
TX Leander city
TX Leon Valley city
TX Lewisville city
TX Live Oak city
TX Longview city
TX Lubbock County
TX Lumberton city
TX Martin County
TX McAllen city
TX McLennan County
TX Meadows city
TX Midland city
TX Midland County
TX Mission city
TX Missouri City city
TX Montgomery County
TX Morgan’s Point city
TX Nash city
TX Nassau Bay city
TX Nederland city
TX Nolanville city
TX North Richland Hills city
TX Northcrest town
TX Nueces County
TX Odessa city
TX Olmos Park city
TX Palm Valley town
TX Palmview city
TX Pantego town
TX Parker County
TX Pearland city
TX Pflugerville city
TX Pharr city
TX Piney Point Village city
TX Port Arthur city
TX Port Neches city
TX Portland city
TX Potter County
TX Primera town
TX Randall County
TX Richardson city
TX Richland Hills city
TX River Oaks city
TX Robinson city
TX Rockwall city
TX Rockwall County
TX Rollingwood city
TX Rose Hill Acres city
TX Rowlett city
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TX Sachse city
TX Saginaw city
TX San Angelo city
TX San Benito city
TX San Juan city
TX San Patricio County
TX Sansom Park city
TX Santa Fe city
TX Schertz city
TX Seabrook city
TX Seagoville city
TX Selma city
TX Shavano Park city
TX Sherman city
TX Shoreacres city
TX Smith County
TX Socorro town
TX South Houston city
TX Southside Place city
TX Spring Valley city
TX Stafford town
TX Sugar Land city
TX Sunset Valley city
TX Tarrant County
TX Taylor County
TX Taylor Lake Village city
TX Temple city
TX Terrell Hills city
TX Texarkana city
TX Texas City city
TX Tom Green County
TX Travis County
TX Tye town
TX Tyler city
TX Universal City city
TX University Park city
TX Victoria city
TX Victoria County
TX Wake Village city
TX Waller County
TX Watauga city
TX Webb County
TX Webster city
TX Weslaco city
TX West Lake Hills city
TX West University Place city
TX Westover Hills town
TX Westworth village
TX White Oak city
TX White Settlement city
TX Wichita County
TX Wichita Falls city
TX Williamson County
TX Wilmer city
TX Windcrest city
TX Woodway city
UT American Fork city
UT Bluffdale city
UT Bountiful city
UT Cache County
UT Cedar Hills town
UT Centerville city
UT Clearfield city
UT Clinton city
UT Davis County
UT Draper city
UT Farmington city
UT Farr West city
UT Fruit Heights city
UT Harrisville city
UT Highland city
UT Hyde Park city
UT Kaysville city
UT Layton city
UT Lehi city
UT Lindon city

UT Logan city
UT Mapleton city
UT Midvale city
UT Millville city
UT Murray city
UT North Logan city
UT North Ogden city
UT North Salt Lake city
UT Ogden city
UT Orem city
UT Pleasant Grove city
UT Pleasant View city
UT Providence city
UT Provo city
UT River Heights city
UT Riverdale city
UT Riverton city
UT Roy city
UT Sandy city
UT Smithfield city
UT South Jordan city
UT South Ogden city
UT South Salt Lake city
UT South Weber city
UT Springville city
UT Sunset city
UT Syracuse city
UT Uintah town
UT Utah County
UT Washington Terrace city
UT Weber County
UT West Bountiful city
UT West Jordan city
UT West Point city
UT West Valley City city
UT Woods Cross city
VA Albemarle County
VA Alexandria city
VA Amherst County
VA Bedford County
VA Botetourt County
VA Bristol city
VA Campbell County
VA Charlottesville city
VA Colonial Heights city
VA Danville city
VA Dinwiddie County
VA Fairfax city
VA Falls Church city
VA Fredericksburg city
VA Gate City town
VA Gloucester County
VA Hanover County
VA Herndon town
VA Hopewell city
VA James City County
VA Loudoun County
VA Lynchburg city
VA Manassas city
VA Manassas Park city
VA Occoquan town
VA Petersburg city
VA Pittsylvania County
VA Poquoson city
VA Prince George County
VA Richmond city
VA Roanoke city
VA Roanoke County
VA Salem city
VA Scott County
VA Spotsylvania County
VA Stafford County
VA Suffolk city
VA Vienna town
VA Vinton town
VA Washington County

VA Weber City town
VA Williamsburg city
VA York County
VT Burlington city
VT Chittenden County
VT Colchester town
VT Essex Junction village
VT Essex town
VT Shelburne town
VT South Burlington city
VT Williston town
VT Winooski city
WA Algona city
WA Auburn city
WA Beaux Arts Village town
WA Bellevue city
WA Bellingham city
WA Benton County
WA Bonney Lake city
WA Bothell city
WA Bremerton city
WA Brier city
WA Clyde Hill town
WA Cowlitz County
WA Des Moines city
WA DuPont city
WA Edmonds city
WA Everett city
WA Fife city
WA Fircrest town
WA Franklin County
WA Gig Harbor city
WA Hunts Point town
WA Issaquah city
WA Kelso city
WA Kennewick city
WA Kent city
WA Kirkland city
WA Kitsap County
WA Lacey city
WA Lake Forest Park city
WA Longview city
WA Lynnwood city
WA Marysville city
WA Medina city
WA Mercer Island city
WA Mill Creek city
WA Millwood town
WA Milton city
WA Mountlake Terrace city
WA Mukilteo city
WA Normandy Park city
WA Olympia city
WA Pacific city
WA Pasco city
WA Port Orchard city
WA Puyallup city
WA Redmond city
WA Renton city
WA Richland city
WA Ruston town
WA Selah city
WA Steilacoom town
WA Sumner city
WA Thurston County
WA Tukwila city
WA Tumwater city
WA Union Gap city
WA Vancouver city
WA West Richland city
WA Whatcom County
WA Woodway city
WA Yakima city
WA Yakima County
WA Yarrow Point town
WI Algoma town
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WI Allouez village
WI Altoona city
WI Appleton city
WI Ashwaubenon village
WI Bayside village
WI Bellevue town
WI Beloit city
WI Beloit town
WI Big Bend village
WI Black Wolf town
WI Blooming Grove town
WI Brookfield city
WI Brookfield town
WI Brown County
WI Brown Deer village
WI Brunswick town
WI Buchanan town
WI Burke town
WI Butler village
WI Caledonia town
WI Calumet County
WI Campbell town
WI Cedarburg city
WI Cedarburg town
WI Chippewa County
WI Chippewa Falls city
WI Clayton town
WI Combined Locks village
WI Cudahy city
WI Dane County
WI De Pere city
WI De Pere town
WI Delafield town
WI Douglas County
WI Dunn town
WI Eagle Point town
WI Eau Claire city
WI Eau Claire County
WI Elm Grove village
WI Elmwood Park village
WI Fitchburg city
WI Fox Point village
WI Franklin city
WI Germantown town
WI Germantown village
WI Glendale city
WI Grafton town
WI Grafton village
WI Grand Chute town
WI Green Bay city
WI Greendale village
WI Greenfield city
WI Greenville town
WI Hales Corners village
WI Hallie town
WI Harmony town
WI Harrison town
WI Hobart town
WI Holmen village
WI Howard village
WI Janesville city
WI Janesville town
WI Kaukauna city
WI Kenosha city
WI Kenosha County
WI Kimberly village
WI Kohler village
WI La Crosse city

WI La Crosse County
WI La Prairie town
WI Lafayette town
WI Lannon village
WI Lima town
WI Lisbon town
WI Little Chute village
WI Madison town
WI Maple Bluff village
WI Marathon County
WI McFarland village
WI Medary town
WI Menasha city
WI Menasha town
WI Menomonee Falls village
WI Mequon city
WI Middleton city
WI Middleton town
WI Monona city
WI Mount Pleasant town
WI Muskego city
WI Neenah city
WI Neenah town
WI Nekimi town
WI New Berlin city
WI North Bay village
WI Norway town
WI Oak Creek city
WI Onalaska city
WI Onalaska town
WI Oshkosh city
WI Oshkosh town
WI Outagamie County
WI Ozaukee County
WI Pewaukee town
WI Pewaukee village
WI Pleasant Prairie town
WI Pleasant Prairie village
WI Racine city
WI Racine County
WI Rib Mountain town
WI River Hills village
WI Rock County
WI Rock town
WI Rothschild village
WI Salem town
WI Schofield city
WI Scott town
WI Sheboygan city
WI Sheboygan County
WI Sheboygan Falls city
WI Sheboygan Falls town
WI Sheboygan town
WI Shelby town
WI Shorewood Hills village
WI Shorewood village
WI Somers town
WI South Milwaukee city
WI St. Francis city
WI Stettin town
WI Sturtevant village
WI Superior city
WI Superior village
WI Sussex village
WI Thiensville village
WI Turtle town
WI Union town
WI Vandenbroek town

WI Vernon town
WI Washington County
WI Washington town
WI Waukesha city
WI Waukesha County
WI Waukesha town
WI Wausau city
WI Wauwatosa city
WI West Allis city
WI West Milwaukee village
WI Weston town
WI Westport town
WI Wheaton town
WI Whitefish Bay village
WI Wilson town
WI Wind Point village
WI Winnebago County
WV Bancroft town
WV Barboursville village
WV Belle town
WV Benwood city
WV Berkeley County
WV Bethlehem village
WV Brooke County
WV Cabell County
WV Cedar Grove town
WV Ceredo city
WV Charleston city
WV Chesapeake town
WV Clearview village
WV Dunbar city
WV East Bank town
WV Follansbee city
WV Glasgow town
WV Glen Dale city
WV Hancock County
WV Huntington city
WV Hurricane city
WV Kanawha County
WV Kenova city
WV Marmet city
WV Marshall County
WV McMechen city
WV Mineral County
WV Moundsville city
WV Nitro city
WV North Hills town
WV Ohio County
WV Parkersburg city
WV Poca town
WV Putnam County
WV Ridgeley town
WV South Charleston city
WV St. Albans city
WV Triadelphia town
WV Vienna city
WV Wayne County
WV Weirton city
WV Wheeling city
WV Wood County
WY Casper city
WY Cheyenne city
WY Evansville town
WY Laramie County
WY Mills town
WY Natrona County
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Appendix 7 of Preamble—
Governmental Entities (Located Outside
of an Urbanized Area) That Must Be
Examined By the NPDES Permitting
Authority for Potential Designation
Under § 123.35(b)(2)

(All listed entities have a population of at
least 10,000 and a population density of at
least 1,000. A listed entity would only be
potentially designated if it operates a small
MS4. See § 122.26(b)(16) for the definition of
a small MS4.)

(This list does not include all operators of
small MS4s that may be designated by the
NPDES permitting authority. Operators of
small MS4s in areas with populations below
10,000 and densities below 1,000 may also be
designated but examination of them is not
required. Also, entities such as military
bases, large hospitals, prison complexes,
universities, sewer districts, and highway
departments that operate a small MS4 in an
area listed here, or in an area otherwise
designated by the NPDES permitting
authority, may be designated and become
subject to permitting regulations.) (Source:
1990 Census of Population and Housing, U.S.
Bureau of the Census. This list is subject to
change with the Decennial Census)

AL Daphne city
AL Jacksonville city
AL Selma city
AR Arkadelphia city
AR Benton city
AR Blytheville city
AR Conway city
AR El Dorado city
AR Hot Springs city
AR Magnolia city
AR Rogers city
AR Searcy city
AR Stuttgart city
AZ Douglas city
CA Arcata city
CA Arroyo Grande city
CA Atwater city
CA Auburn city
CA Banning city
CA Brawley city
CA Calexico city
CA Clearlake city
CA Corcoran city
CA Delano city
CA Desert Hot Springs city
CA Dinuba city
CA Dixon city
CA El Centro city
CA El Paso de Robles (Paso Robles) city
CA Eureka city
CA Fillmore city
CA Gilroy city
CA Grover City city
CA Hanford city
CA Hollister city
CA Lemoore city
CA Los Banos city
CA Madera city
CA Manteca city
CA Oakdale city
CA Oroville city
CA Paradise town
CA Petaluma city
CA Porterville city
CA Red Bluff city
CA Reedley city

CA Ridgecrest city
CA Sanger city
CA Santa Paula city
CA Selma city
CA South Lake Tahoe city
CA Temecula city
CA Tracy city
CA Tulare city
CA Turlock city
CA Ukiah city
CA Wasco city
CA Woodland city
CO Canon City city
CO Durango city
CO Lafayette city
CO Louisville city
CO Loveland city
CO Sterling city
FL Bartow city
FL Belle Glade city
FL De Land city
FL Eustis city
FL Haines City city
FL Key West city
FL Leesburg city
FL Palatka city
FL Plant City city
FL St. Augustine city
FL St. Cloud city
GA Americus city
GA Carrollton city
GA Cordele city
GA Dalton city
GA Dublin city
GA Griffin city
GA Hinesville city
GA Moultrie city
GA Newnan city
GA Statesboro city
GA Thomasville city
GA Tifton city
GA Valdosta city
GA Waycross city
IA Ames city
IA Ankeny city
IA Boone city
IA Burlington city
IA Fort Dodge city
IA Fort Madison city
IA Indianola city
IA Keokuk city
IA Marshalltown city
IA Mason City city
IA Muscatine city
IA Newton city
IA Oskaloosa city
IA Ottumwa city
IA Spencer city
ID Caldwell city
ID Coeur d’Alene city
ID Lewiston city
ID Moscow city
ID Nampa city
ID Rexburg city
ID Twin Falls city
IL Belvidere city
IL Canton city
IL Carbondale city
IL Centralia city
IL Charleston city
IL Danville city
IL De Kalb city
IL Dixon city
IL Effingham city
IL Freeport city
IL Galesburg city

IL Jacksonville city
IL Macomb city
IL Mattoon city
IL Mount Vernon city
IL Ottawa city
IL Pontiac city
IL Quincy city
IL Rantoul village
IL Sterling city
IL Streator city
IL Taylorville city
IL Woodstock city
IN Bedford city
IN Columbus city
IN Crawfordsville city
IN Frankfort city
IN Franklin city
IN Greenfield city
IN Huntington city
IN Jasper city
IN La Porte city
IN Lebanon city
IN Logansport city
IN Madison city
IN Marion city
IN Martinsville city
IN Michigan City city
IN New Castle city
IN Noblesville city
IN Peru city
IN Plainfield town
IN Richmond city
IN Seymour city
IN Shelbyville city
IN Valparaiso city
IN Vincennes city
IN Wabash city
IN Warsaw city
IN Washington city
KS Arkansas City city
KS Atchison city
KS Coffeyville city
KS Derby city
KS Dodge City city
KS El Dorado city
KS Emporia city
KS Garden City city
KS Great Bend city
KS Hays city
KS Hutchinson city
KS Junction City city
KS Leavenworth city
KS Liberal city
KS Manhattan city
KS McPherson city
KS Newton city
KS Ottawa city
KS Parsons city
KS Pittsburg city
KS Salina city
KS Winfield city
KY Bowling Green city
KY Danville city
KY Frankfort city
KY Georgetown city
KY Glasgow city
KY Hopkinsville city
KY Madisonville city
KY Middlesborough city
KY Murray city
KY Nicholasville city
KY Paducah city
KY Radcliff city
KY Richmond city
KY Somerset city
KY Winchester city
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LA Abbeville city
LA Bastrop city
LA Bogalusa city
LA Crowley city
LA Eunice city
LA Hammond city
LA Jennings city
LA Minden city
LA Morgan City city
LA Natchitoches city
LA New Iberia city
LA Opelousas city
LA Ruston city
LA Thibodaux city
MA Amherst town
MA Clinton town
MA Milford town
MA Newburyport city
MD Aberdeen town
MD Cambridge city
MD Salisbury city
MD Westminster city
ME Waterville city
MI Adrian city
MI Albion city
MI Alpena city
MI Big Rapids city
MI Cadillac city
MI Escanaba city
MI Grand Haven city
MI Marquette city
MI Midland city
MI Monroe city
MI Mount Pleasant city
MI Owosso city
MI Sturgis city
MI Traverse City city
MN Albert Lea city
MN Austin city
MN Bemidji city
MN Brainerd city
MN Faribault city
MN Fergus Falls city
MN Hastings city
MN Hutchinson city
MN Mankato city
MN Marshall city
MN New Ulm city
MN North Mankato city
MN Northfield city
MN Owatonna city
MN Stillwater city
MN Willmar city
MN Winona city
MO Cape Girardeau city
MO Farmington city
MO Hannibal city
MO Jefferson City city
MO Kennett city
MO Kirksville city
MO Marshall city
MO Maryville city
MO Poplar Bluff city
MO Rolla city
MO Sedalia city
MO Sikeston city
MO Warrensburg city
MO Washington city
MS Brookhaven city
MS Canton city
MS Clarksdale city
MS Cleveland city
MS Columbus city
MS Greenville city
MS Greenwood city
MS Grenada city

MS Indianola city
MS Laurel city
MS McComb city
MS Meridian city
MS Natchez city
MS Starkville city
MS Vicksburg city
MS Yazoo City city
MT Bozeman city
MT Havre city
MT Helena city
MT Kalispell city
NC Albemarle city
NC Asheboro city
NC Boone town
NC Eden city
NC Elizabeth City city
NC Havelock city
NC Henderson city
NC Kernersville town
NC Kinston city
NC Laurinburg city
NC Lenoir city
NC Lexington city
NC Lumberton city
NC Monroe city
NC New Bern city
NC Reidsville city
NC Roanoke Rapids city
NC Salisbury city
NC Sanford city
NC Shelby city
NC Statesville city
NC Tarboro town
NC Wilson city
ND Dickinson city
ND Jamestown city
ND Minot city
ND Williston city
NE Beatrice city
NE Columbus city
NE Fremont city
NE Grand Island city
NE Hastings city
NE Kearney city
NE Norfolk city
NE North Platte city
NE Scottsbluff city
NJ East Windsor township
NJ Plainsboro township
NJ Bridgeton city
NJ Princeton borough
NM Alamogordo city
NM Artesia city
NM Clovis city
NM Deming city
NM Farmington city
NM Gallup city
NM Hobbs city
NM Las Vegas city
NM Portales city
NM Roswell city
NM Silver City town
NV Elko city
NY Amsterdam city
NY Auburn city
NY Batavia city
NY Canandaigua city
NY Corning city
NY Cortland city
NY Dunkirk city
NY Fredonia village
NY Fulton city
NY Geneva city
NY Gloversville city
NY Jamestown city

NY Kingston city
NY Lockport city
NY Massena village
NY Middletown city
NY Ogdensburg city
NY Olean city
NY Oneonta city
NY Oswego city
NY Plattsburgh city
NY Potsdam village
NY Watertown city
OH Alliance city
OH Ashland city
OH Ashtabula city
OH Athens city
OH Bellefontaine city
OH Bowling Green city
OH Bucyrus city
OH Cambridge city
OH Chillicothe city
OH Circleville city
OH Coshocton city
OH Defiance city
OH Delaware city
OH Dover city
OH East Liverpool city
OH Findlay city
OH Fostoria city
OH Fremont city
OH Galion city
OH Greenville city
OH Lancaster city
OH Lebanon city
OH Marietta city
OH Marion city
OH Medina city
OH Mount Vernon city
OH New Philadelphia city
OH Norwalk city
OH Oxford city
OH Piqua city
OH Portsmouth city
OH Salem city
OH Sandusky city
OH Sidney city
OH Tiffin city
OH Troy city
OH Urbana city
OH Washington city
OH Wilmington city
OH Wooster city
OH Xenia city
OH Zanesville city
OK Ada city
OK Altus city
OK Bartlesville city
OK Chickasha city
OK Claremore city
OK McAlester city
OK Miami city
OK Muskogee city
OK Okmulgee city
OK Owasso city
OK Ponca City city
OK Stillwater city
OK Tahlequah city
OK Weatherford city
OR Albany city
OR Ashland city
OR Astoria city
OR Bend city
OR City of the Dalles city
OR Coos Bay city
OR Corvallis city
OR Grants Pass city
OR Hermiston city
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OR Klamath Falls city
OR La Grande city
OR Lebanon city
OR McMinnville city
OR Newberg city
OR Pendleton city
OR Roseburg city
OR Woodburn city
PA Berwick borough
PA Bloomsburg town
PA Butler city
PA Carlisle borough
PA Chambersburg borough
PA Ephrata borough
PA Hanover borough
PA Hazleton city
PA Indiana borough
PA Lebanon city
PA Meadville city
PA New Castle city
PA Oil City city
PA Pottsville city
PA Sunbury city
PA Uniontown city
PA Warren city
RI Narragansett town
SC Clemson city
SC Easley city
SC Gaffney city
SC Greenwood city
SC Newberry town
SC Orangeburg city
SD Aberdeen city
SD Brookings city
SD Huron city
SD Mitchell city
SD Vermillion city
SD Watertown city
SD Yankton city
TN Brownsville city
TN Cleveland city
TN Collierville town
TN Cookeville city
TN Dyersburg city
TN Greeneville town
TN Lawrenceburg city
TN McMinnville city
TN Millington city
TN Morristown city
TN Murfreesboro city
TN Shelbyville city
TN Springfield city
TN Union City city
TX Alice city
TX Alvin city
TX Andrews city
TX Angleton city
TX Bay City city
TX Beeville city
TX Big Spring city
TX Borger city
TX Brenham city
TX Brownwood city
TX Burkburnett city
TX Canyon city

TX Cleburne city
TX Conroe city
TX Coppell city
TX Corsicana city
TX Del Rio city
TX Dumas city
TX Eagle Pass city
TX El Campo city
TX Gainesville city
TX Gatesville city
TX Georgetown city
TX Henderson city
TX Hereford city
TX Huntsville city
TX Jacksonville city
TX Kerrville city
TX Kingsville city
TX Lake Jackson city
TX Lamesa city
TX Levelland city
TX Lufkin city
TX Mercedes city
TX Mineral Wells city
TX Mount Pleasant city
TX Nacogdoches city
TX New Braunfels city
TX Palestine city
TX Pampa city
TX Pecos city
TX Plainview city
TX Port Lavaca city
TX Robstown city
TX Rosenberg city
TX Round Rock city
TX San Marcos city
TX Seguin city
TX Snyder city
TX Stephenville city
TX Sweetwater city
TX Taylor city
TX The Colony city
TX Uvalde city
TX Vernon city
TX Vidor city
UT Brigham City city
UT Cedar City city
UT Spanish Fork city
UT Tooele city
VA Blacksburg town
VA Christiansburg town
VA Front Royal town
VA Harrisonburg city
VA Leesburg town
VA Martinsville city
VA Radford city
VA Staunton city
VA Waynesboro city
VA Winchester city
VT Rutland city
WA Aberdeen city
WA Anacortes city
WA Centralia city
WA Ellensburg city
WA Moses Lake city
WA Mount Vernon city

WA Oak Harbor city
WA Port Angeles city
WA Pullman city
WA Sunnyside city
WA Walla Walla city
WA Wenatchee city
WI Beaver Dam city
WI Fond du Lac city
WI Fort Atkinson city
WI Manitowoc city
WI Marinette city
WI Marshfield city
WI Menomonie city
WI Monroe city
WI Oconomowoc city
WI Stevens Point city
WI Sun Prairie city
WI Two Rivers city
WI Watertown city
WI West Bend city
WI Whitewater city
WI Wisconsin Rapids city
WV Beckley city
WV Bluefield city
WV Clarksburg city
WV Fairmont city
WV Martinsburg city
WV Morgantown city
WY Evanston city
WY Gillette city
WY Green River city
WY Laramie city
WY Rock Springs city
WY Sheridan city

For the reasons set forth in the
preamble, chapter I of title 40 of the
Code of Federal Regulations is amended
as follows:

PART 9—OMB APPROVALS UNDER
THE PAPERWORK REDUCTION ACT

1. The authority citation for part 9
continues to read as follows:

Authority: 7 U.S.C. 135 et seq., 136–136y;
15 U.S.C. 2001, 2003, 2005, 2006, 2601–2671;
21 U.S.C. 331j, 346a, 348; 31 U.S.C. 9701; 33
U.S.C. 1251 et seq., 1311, 1313d, 1314, 1318,
1321, 1326, 1330, 1342, 1344, 1345 (d) and
(e), 1361; E.O. 11735, 38 FR 21243, 3 CFR,
1971–1975 Comp. p. 973; 42 U.S.C. 241,
242b, 243, 246, 300f, 300g, 300g–1, 300g–2,
300g–3, 300g–4, 300g–5, 300g–6, 300j–1,
300j–2, 300j–3, 300j–4, 300j–9, 1857 et seq.,
6901–6992k, 7401–7671q, 7542, 9601–9657,
11023, 11048.

2. In § 9.1 the table is amended by
adding entries in numerical order under
the indicated heading to read as follows:

§ 9.1 OMB approvals under the Paperwork
Reduction Act.
* * * * *
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40 CFR citation OMB control
No.

* * * * * * *

EPA Administered Permit Programs: The National Pollutant Discharge Elimination System

* * * * * * *
122.26(g) .............................................................................................................................................................................................. 2040–0211

* * * * * * *

State Permit Requirements

* * * * * * *
123.35(b) .............................................................................................................................................................................................. 2040–0211

* * * * * * *

PART 122—EPA ADMINISTERED
PERMIT PROGRAMS: THE NATIONAL
POLLUTANT DISCHARGE
ELIMINATION SYSTEM

1. The authority citation for part 122
continues to read as follows:

Authority: The Clean Water Act, 33 U.S.C.
1251 et seq.

2. Revise § 122.21(c)(1) to read as
follows:

§ 122.21 Application for a permit
(applicable to State programs, see § 123.25).
* * * * *

(c) Time to apply. (1) Any person
proposing a new discharge, shall submit
an application at least 180 days before
the date on which the discharge is to
commence, unless permission for a later
date has been granted by the Director.
Facilities proposing a new discharge of
storm water associated with industrial
activity shall submit an application 180
days before that facility commences
industrial activity which may result in
a discharge of storm water associated
with that industrial activity. Facilities
described under § 122.26(b)(14)(x) or
(b)(15)(i) shall submit applications at
least 90 days before the date on which
construction is to commence. Different
submittal dates may be required under
the terms of applicable general permits.
Persons proposing a new discharge are
encouraged to submit their applications
well in advance of the 90 or 180 day
requirements to avoid delay. See also
paragraph (k) of this section and
§ 122.26(c)(1)(i)(G) and (c)(1)(ii).
* * * * *

3. Amend § 122.26 as follows:
a. Revise paragraphs (a)(9), (b)(4)(i),

(b)(7)(i), (b)(14) introductory text,
(b)(14)(x), (b)(14)(xi);

b. Redesignate paragraph (b)(15) as
paragraph (b)(20) and add new
paragraphs (b)(15) through (b)(19);

c. Revise the heading for paragraph
(c), the first sentence of paragraph (c)(1)
introductory text, the first sentence of
paragraph (c)(1)(ii) introductory text,
paragraphs (e) heading and introductory
text, (e)(1), (e)(5) introductory text, and
(e)(5)(i);

d. Add paragraphs (e)(8) and (e)(9);
and

e. Revise paragraphs (f)(4), (f)(5), and
(g).

The additions and revisions read as
follows:

§ 122.26 Storm water discharges
(applicable to State NPDES programs, see
§ 123.25).

(a) * * *
(9)(i) On and after October 1, 1994, for

discharges composed entirely of storm
water, that are not required by
paragraph (a)(1) of this section to obtain
a permit, operators shall be required to
obtain a NPDES permit only if:

(A) The discharge is from a small MS4
required to be regulated pursuant to
§ 122.32;

(B) The discharge is a storm water
discharge associated with small
construction activity pursuant to
paragraph (b)(15) of this section;

(C) The Director, or in States with
approved NPDES programs either the
Director or the EPA Regional
Administrator, determines that storm
water controls are needed for the
discharge based on wasteload
allocations that are part of ‘‘total
maximum daily loads’’ (TMDLs) that
address the pollutant(s) of concern; or

(D) The Director, or in States with
approved NPDES programs either the
Director or the EPA Regional
Administrator, determines that the
discharge, or category of discharges

within a geographic area, contributes to
a violation of a water quality standard
or is a significant contributor of
pollutants to waters of the United
States.

(ii) Operators of small MS4s
designated pursuant to paragraphs
(a)(9)(i)(A), (a)(9)(i)(C), and (a)(9)(i)(D) of
this section shall seek coverage under
an NPDES permit in accordance with
§§ 122.33 through 122.35. Operators of
non-municipal sources designated
pursuant to paragraphs (a)(9)(i)(B),
(a)(9)(i)(C), and (a)(9)(i)(D) of this
section shall seek coverage under an
NPDES permit in accordance with
paragraph (c)(1) of this section.

(iii) Operators of storm water
discharges designated pursuant to
paragraphs (a)(9)(i)(C) and (a)(9)(i)(D) of
this section shall apply to the Director
for a permit within 180 days of receipt
of notice, unless permission for a later
date is granted by the Director (see
§ 124.52(c) of this chapter).

(b) * * *
(4) * * *
(i) Located in an incorporated place

with a population of 250,000 or more as
determined by the 1990 Decennial
Census by the Bureau of the Census
(Appendix F of this part); or
* * * * *

(7) * * *
(i) Located in an incorporated place

with a population of 100,000 or more
but less than 250,000, as determined by
the 1990 Decennial Census by the
Bureau of the Census (Appendix G of
this part); or
* * * * *

(14) Storm water discharge associated
with industrial activity means the
discharge from any conveyance that is
used for collecting and conveying storm
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water and that is directly related to
manufacturing, processing or raw
materials storage areas at an industrial
plant. The term does not include
discharges from facilities or activities
excluded from the NPDES program
under this part 122. For the categories
of industries identified in this section,
the term includes, but is not limited to,
storm water discharges from industrial
plant yards; immediate access roads and
rail lines used or traveled by carriers of
raw materials, manufactured products,
waste material, or by-products used or
created by the facility; material handling
sites; refuse sites; sites used for the
application or disposal of process waste
waters (as defined at part 401 of this
chapter); sites used for the storage and
maintenance of material handling
equipment; sites used for residual
treatment, storage, or disposal; shipping
and receiving areas; manufacturing
buildings; storage areas (including tank
farms) for raw materials, and
intermediate and final products; and
areas where industrial activity has taken
place in the past and significant
materials remain and are exposed to
storm water. For the purposes of this
paragraph, material handling activities
include storage, loading and unloading,
transportation, or conveyance of any
raw material, intermediate product,
final product, by-product or waste
product. The term excludes areas
located on plant lands separate from the
plant’s industrial activities, such as
office buildings and accompanying
parking lots as long as the drainage from
the excluded areas is not mixed with
storm water drained from the above
described areas. Industrial facilities
(including industrial facilities that are
federally, State, or municipally owned
or operated that meet the description of
the facilities listed in paragraphs
(b)(14)(i) through (xi) of this section)
include those facilities designated under
the provisions of paragraph (a)(1)(v) of
this section. The following categories of
facilities are considered to be engaging
in ‘‘industrial activity’’ for purposes of
paragraph (b)(14):
* * * * *

(x) Construction activity including
clearing, grading and excavation, except
operations that result in the disturbance
of less than five acres of total land area.
Construction activity also includes the
disturbance of less than five acres of
total land area that is a part of a larger
common plan of development or sale if
the larger common plan will ultimately
disturb five acres or more;

(xi) Facilities under Standard
Industrial Classifications 20, 21, 22, 23,
2434, 25, 265, 267, 27, 283, 285, 30, 31
(except 311), 323, 34 (except 3441), 35,
36, 37 (except 373), 38, 39, and 4221–
25;

(15) Storm water discharge associated
with small construction activity means
the discharge of storm water from:

(i) Construction activities including
clearing, grading, and excavating that
result in land disturbance of equal to or
greater than one acre and less than five
acres. Small construction activity also
includes the disturbance of less than
one acre of total land area that is part
of a larger common plan of development
or sale if the larger common plan will
ultimately disturb equal to or greater
than one and less than five acres. Small
construction activity does not include
routine maintenance that is performed
to maintain the original line and grade,
hydraulic capacity, or original purpose
of the facility. The Director may waive
the otherwise applicable requirements
in a general permit for a storm water
discharge from construction activities
that disturb less than five acres where:

(A) The value of the rainfall erosivity
factor (‘‘R’’ in the Revised Universal Soil
Loss Equation) is less than five during
the period of construction activity. The
rainfall erosivity factor is determined in
accordance with Chapter 2 of
Agriculture Handbook Number 703,
Predicting Soil Erosion by Water: A
Guide to Conservation Planning With
the Revised Universal Soil Loss
Equation (RUSLE), pages 21–64, dated
January 1997. The Director of the
Federal Register approves this
incorporation by reference in
accordance with 5 U.S.C 552(a) and 1
CFR part 51. Copies may be obtained

from EPA’s Water Resource Center, Mail
Code RC4100, 401 M St. S.W.,
Washington, DC 20460. A copy is also
available for inspection at the U.S. EPA
Water Docket , 401 M Street S.W.,
Washington, DC. 20460, or the Office of
the Federal Register, 800 N. Capitol
Street N.W. Suite 700, Washington, DC.
An operator must certify to the Director
that the construction activity will take
place during a period when the value of
the rainfall erosivity factor is less than
five; or

(B) Storm water controls are not
needed based on a ‘‘total maximum
daily load’’ (TMDL) approved or
established by EPA that addresses the
pollutant(s) of concern or, for non-
impaired waters that do not require
TMDLs, an equivalent analysis that
determines allocations for small
construction sites for the pollutant(s) of
concern or that determines that such
allocations are not needed to protect
water quality based on consideration of
existing in-stream concentrations,
expected growth in pollutant
contributions from all sources, and a
margin of safety. For the purpose of this
paragraph, the pollutant(s) of concern
include sediment or a parameter that
addresses sediment (such as total
suspended solids, turbidity or siltation)
and any other pollutant that has been
identified as a cause of impairment of
any water body that will receive a
discharge from the construction activity.
The operator must certify to the Director
that the construction activity will take
place, and storm water discharges will
occur, within the drainage area
addressed by the TMDL or equivalent
analysis.

(ii) Any other construction activity
designated by the Director, or in States
with approved NPDES programs either
the Director or the EPA Regional
Administrator, based on the potential
for contribution to a violation of a water
quality standard or for significant
contribution of pollutants to waters of
the United States.

EXHIBIT 1 TO § 122.26(B)(15).—SUMMARY OF COVERAGE OF ‘‘STORM WATER DISCHARGES ASSOCIATED WITH SMALL
CONSTRUCTION ACTIVITY’’ UNDER THE NPDES STORM WATER PROGRAM

Automatic Designation: Required Nationwide
Coverage.

• Construction activities that result in a land disturbance of equal to or greater than one acre
and less than five acres.

• Construction activities disturbing less than one acre if part of a larger common plan of devel-
opment or sale with a planned disturbance of equal to or greater than one acre and less
than five acres. (see § 122.26(b)(15)(i).)

Potential Designation: Optional Evaluation and
Designation by the NPDES Permitting Author-
ity or EPA Regional Administrator..

• Construction activities that result in a land disturbance of less than one acre based on the
potential for contribution to a violation of a water quality standard or for significant contribu-
tion of pollutants. (see § 122.26(b)(15)(ii).)
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EXHIBIT 1 TO § 122.26(B)(15).—SUMMARY OF COVERAGE OF ‘‘STORM WATER DISCHARGES ASSOCIATED WITH SMALL
CONSTRUCTION ACTIVITY’’ UNDER THE NPDES STORM WATER PROGRAM—Continued

Potential Waiver: Waiver from Requirements as
Determined by the NPDES Permitting Author-
ity..

Any automatically designated construction activity where the operator certifies: (1) A rainfall
erosivity factor of less than five, or (2) That the activity will occur within an area where con-
trols are not needed based on a TMDL or, for non-impaired waters that do not require a
TMDL, an equivalent analysis for the pollutant(s) of concern. (see § 122.26(b)(15)(i).)

(16) Small municipal separate storm
sewer system means all separate storm
sewers that are:

(i) Owned or operated by the United
States, a State, city, town, borough,
county, parish, district, association, or
other public body (created by or
pursuant to State law) having
jurisdiction over disposal of sewage,
industrial wastes, storm water, or other
wastes, including special districts under
State law such as a sewer district, flood
control district or drainage district, or
similar entity, or an Indian tribe or an
authorized Indian tribal organization, or
a designated and approved management
agency under section 208 of the CWA
that discharges to waters of the United
States.

(ii) Not defined as ‘‘large’’ or
‘‘medium’’ municipal separate storm
sewer systems pursuant to paragraphs
(b)(4) and (b)(7) of this section, or
designated under paragraph (a)(1)(v) of
this section.

(iii) This term includes systems
similar to separate storm sewer systems
in municipalities, such as systems at
military bases, large hospital or prison
complexes, and highways and other
thoroughfares. The term does not
include separate storm sewers in very
discrete areas, such as individual
buildings.

(17) Small MS4 means a small
municipal separate storm sewer system.

(18) Municipal separate storm sewer
system means all separate storm sewers
that are defined as ‘‘large’’ or ‘‘medium’’
or ‘‘small’’ municipal separate storm
sewer systems pursuant to paragraphs
(b)(4), (b)(7), and (b)(16) of this section,
or designated under paragraph (a)(1)(v)
of this section.

(19) MS4 means a municipal separate
storm sewer system.
* * * * *

(c) Application requirements for storm
water discharges associated with
industrial activity and storm water
discharges associated with small
construction activity—(1) Individual
application. Dischargers of storm water
associated with industrial activity and
with small construction activity are
required to apply for an individual
permit or seek coverage under a
promulgated storm water general
permit. * * *
* * * * *

(ii) An operator of an existing or new
storm water discharge that is associated
with industrial activity solely under
paragraph (b)(14)(x) of this section or is
associated with small construction
activity solely under paragraph (b)(15)
of this section, is exempt from the
requirements of § 122.21(g) and
paragraph (c)(1)(i) of this section. * * *
* * * * *

(e) Application deadlines. Any
operator of a point source required to
obtain a permit under this section that
does not have an effective NPDES
permit authorizing discharges from its
storm water outfalls shall submit an
application in accordance with the
following deadlines:

(1) Storm water discharges associated
with industrial activity. (i) Except as
provided in paragraph (e)(1)(ii) of this
section, for any storm water discharge
associated with industrial activity
identified in paragraphs (b)(14)(i)
through (xi) of this section, that is not
part of a group application as described
in paragraph (c)(2) of this section or that
is not authorized by a storm water
general permit, a permit application
made pursuant to paragraph (c) of this
section must be submitted to the
Director by October 1, 1992;

(ii) For any storm water discharge
associated with industrial activity from
a facility that is owned or operated by
a municipality with a population of less
than 100,000 that is not authorized by
a general or individual permit, other
than an airport, powerplant, or
uncontrolled sanitary landfill, the
permit application must be submitted to
the Director by March 10, 2003.
* * * * *

(5) A permit application shall be
submitted to the Director within 180
days of notice, unless permission for a
later date is granted by the Director (see
§ 124.52(c) of this chapter), for:

(i) A storm water discharge that the
Director, or in States with approved
NPDES programs, either the Director or
the EPA Regional Administrator,
determines that the discharge
contributes to a violation of a water
quality standard or is a significant
contributor of pollutants to waters of the
United States (see paragraphs (a)(1)(v)
and (b)(15)(ii) of this section);
* * * * *

(8) For any storm water discharge
associated with small construction
activity identified in paragraph (b)(15)(i)
of this section, see § 122.21(c)(1).
Discharges from these sources require
permit authorization by March 10, 2003,
unless designated for coverage before
then.

(9) For any discharge from a regulated
small MS4, the permit application made
under § 122.33 must be submitted to the
Director by:

(i) March 10, 2003 if designated under
§ 122.32(a)(1) unless your MS4 serves a
jurisdiction with a population under
10,000 and the NPDES permitting
authority has established a phasing
schedule under § 123.35(d)(3) (see
§ 122.33(c)(1)); or

(ii) Within 180 days of notice, unless
the NPDES permitting authority grants a
later date, if designated under
§ 122.32(a)(2) (see § 122.33(c)(2)).

(f) * * *
(4) Any person may petition the

Director for the designation of a large,
medium, or small municipal separate
storm sewer system as defined by
paragraph (b)(4)(iv), (b)(7)(iv), or (b)(16)
of this section.

(5) The Director shall make a final
determination on any petition received
under this section within 90 days after
receiving the petition with the
exception of petitions to designate a
small MS4 in which case the Director
shall make a final determination on the
petition within 180 days after its
receipt.

(g) Conditional exclusion for ‘‘no
exposure’’ of industrial activities and
materials to storm water. Discharges
composed entirely of storm water are
not storm water discharges associated
with industrial activity if there is ‘‘no
exposure’’ of industrial materials and
activities to rain, snow, snowmelt and/
or runoff, and the discharger satisfies
the conditions in paragraphs (g)(1)
through (g)(4) of this section. ‘‘No
exposure’’ means that all industrial
materials and activities are protected by
a storm resistant shelter to prevent
exposure to rain, snow, snowmelt, and/
or runoff. Industrial materials or
activities include, but are not limited to,
material handling equipment or
activities, industrial machinery, raw
materials, intermediate products, by-
products, final products, or waste
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products. Material handling activities
include the storage, loading and
unloading, transportation, or
conveyance of any raw material,
intermediate product, final product or
waste product.

(1) Qualification. To qualify for this
exclusion, the operator of the discharge
must:

(i) Provide a storm resistant shelter to
protect industrial materials and
activities from exposure to rain, snow,
snow melt, and runoff;

(ii) Complete and sign (according to
§ 122.22) a certification that there are no
discharges of storm water contaminated
by exposure to industrial materials and
activities from the entire facility, except
as provided in paragraph (g)(2) of this
section;

(iii) Submit the signed certification to
the NPDES permitting authority once
every five years;

(iv) Allow the Director to inspect the
facility to determine compliance with
the ‘‘no exposure’’ conditions;

(v) Allow the Director to make any
‘‘no exposure’’ inspection reports
available to the public upon request;
and

(vi) For facilities that discharge
through an MS4, upon request, submit
a copy of the certification of ‘‘no
exposure’’ to the MS4 operator, as well
as allow inspection and public reporting
by the MS4 operator.

(2) Industrial materials and activities
not requiring storm resistant shelter. To
qualify for this exclusion, storm
resistant shelter is not required for:

(i) Drums, barrels, tanks, and similar
containers that are tightly sealed,
provided those containers are not
deteriorated and do not leak (‘‘Sealed’’
means banded or otherwise secured and
without operational taps or valves);

(ii) Adequately maintained vehicles
used in material handling; and

(iii) Final products, other than
products that would be mobilized in
storm water discharge (e.g., rock salt).

(3) Limitations. (i) Storm water
discharges from construction activities
identified in paragraphs (b)(14)(x) and
(b)(15) are not eligible for this
conditional exclusion.

(ii) This conditional exclusion from
the requirement for an NPDES permit is
available on a facility-wide basis only,
not for individual outfalls. If a facility
has some discharges of storm water that
would otherwise be ‘‘no exposure’’
discharges, individual permit
requirements should be adjusted
accordingly.

(iii) If circumstances change and
industrial materials or activities become
exposed to rain, snow, snow melt, and/
or runoff, the conditions for this

exclusion no longer apply. In such
cases, the discharge becomes subject to
enforcement for un-permitted discharge.
Any conditionally exempt discharger
who anticipates changes in
circumstances should apply for and
obtain permit authorization prior to the
change of circumstances.

(iv) Notwithstanding the provisions of
this paragraph, the NPDES permitting
authority retains the authority to require
permit authorization (and deny this
exclusion) upon making a determination
that the discharge causes, has a
reasonable potential to cause, or
contributes to an instream excursion
above an applicable water quality
standard, including designated uses.

(4) Certification. The no exposure
certification must require the
submission of the following
information, at a minimum, to aid the
NPDES permitting authority in
determining if the facility qualifies for
the no exposure exclusion:

(i) The legal name, address and phone
number of the discharger (see
§ 122.21(b));

(ii) The facility name and address, the
county name and the latitude and
longitude where the facility is located;

(iii) The certification must indicate
that none of the following materials or
activities are, or will be in the
foreseeable future, exposed to
precipitation:

(A) Using, storing or cleaning
industrial machinery or equipment, and
areas where residuals from using,
storing or cleaning industrial machinery
or equipment remain and are exposed to
storm water;

(B) Materials or residuals on the
ground or in storm water inlets from
spills/leaks;

(C) Materials or products from past
industrial activity;

(D) Material handling equipment
(except adequately maintained
vehicles);

(E) Materials or products during
loading/unloading or transporting
activities;

(F) Materials or products stored
outdoors (except final products
intended for outside use, e.g., new cars,
where exposure to storm water does not
result in the discharge of pollutants);

(G) Materials contained in open,
deteriorated or leaking storage drums,
barrels, tanks, and similar containers;

(H) Materials or products handled/
stored on roads or railways owned or
maintained by the discharger;

(I) Waste material (except waste in
covered, non-leaking containers, e.g.,
dumpsters);

(J) Application or disposal of process
wastewater (unless otherwise
permitted); and

(K) Particulate matter or visible
deposits of residuals from roof stacks/
vents not otherwise regulated, i.e.,
under an air quality control permit, and
evident in the storm water outflow;

(iv) All ‘‘no exposure’’ certifications
must include the following certification
statement, and be signed in accordance
with the signatory requirements of
§ 122.22: ‘‘I certify under penalty of law
that I have read and understand the
eligibility requirements for claiming a
condition of ‘‘no exposure’’ and
obtaining an exclusion from NPDES
storm water permitting; and that there
are no discharges of storm water
contaminated by exposure to industrial
activities or materials from the
industrial facility identified in this
document (except as allowed under
paragraph (g)(2)) of this section. I
understand that I am obligated to submit
a no exposure certification form once
every five years to the NPDES
permitting authority and, if requested,
to the operator of the local MS4 into
which this facility discharges (where
applicable). I understand that I must
allow the NPDES permitting authority,
or MS4 operator where the discharge is
into the local MS4, to perform
inspections to confirm the condition of
no exposure and to make such
inspection reports publicly available
upon request. I understand that I must
obtain coverage under an NPDES permit
prior to any point source discharge of
storm water from the facility. I certify
under penalty of law that this document
and all attachments were prepared
under my direction or supervision in
accordance with a system designed to
assure that qualified personnel properly
gathered and evaluated the information
submitted. Based upon my inquiry of
the person or persons who manage the
system, or those persons directly
involved in gathering the information,
the information submitted is to the best
of my knowledge and belief true,
accurate and complete. I am aware there
are significant penalties for submitting
false information, including the
possibility of fine and imprisonment for
knowing violations.’’

4. Revise § 122.28(b)(2)(v) to read as
follows:

§ 122.28 General permits (applicable to
State NPDES programs, see § 123.25).
* * * * *

(b) * * *
(2) * * *
(v) Discharges other than discharges

from publicly owned treatment works,
combined sewer overflows, municipal
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separate storm sewer systems, primary
industrial facilities, and storm water
discharges associated with industrial
activity, may, at the discretion of the
Director, be authorized to discharge
under a general permit without
submitting a notice of intent where the
Director finds that a notice of intent
requirement would be inappropriate. In
making such a finding, the Director
shall consider: the type of discharge; the
expected nature of the discharge; the
potential for toxic and conventional
pollutants in the discharges; the
expected volume of the discharges;
other means of identifying discharges
covered by the permit; and the
estimated number of discharges to be
covered by the permit. The Director
shall provide in the public notice of the
general permit the reasons for not
requiring a notice of intent.
* * * * *

5. Add §§ 122.30 through 122.37 to
subpart B to read as follows:

§ 122.30 What are the objectives of the
storm water regulations for small MS4s?

(a) Sections 122.30 through 122.37 are
written in a ‘‘readable regulation’’
format that includes both rule
requirements and EPA guidance that is
not legally binding. EPA has clearly
distinguished its recommended
guidance from the rule requirements by
putting the guidance in a separate
paragraph headed by the word
‘‘guidance’’.

(b) Under the statutory mandate in
section 402(p)(6) of the Clean Water Act,
the purpose of this portion of the storm
water program is to designate additional
sources that need to be regulated to
protect water quality and to establish a
comprehensive storm water program to
regulate these sources. (Because the
storm water program is part of the
National Pollutant Discharge
Elimination System (NPDES) Program,
you should also refer to § 122.1 which
addresses the broader purpose of the
NPDES program.)

(c) Storm water runoff continues to
harm the nation’s waters. Runoff from
lands modified by human activities can
harm surface water resources in several
ways including by changing natural
hydrologic patterns and by elevating
pollutant concentrations and loadings.
Storm water runoff may contain or
mobilize high levels of contaminants,
such as sediment, suspended solids,
nutrients, heavy metals, pathogens,
toxins, oxygen-demanding substances,
and floatables.

(d) EPA strongly encourages
partnerships and the watershed
approach as the management framework
for efficiently, effectively, and

consistently protecting and restoring
aquatic ecosystems and protecting
public health.

§ 122.31 As a Tribe, what is my role under
the NPDES storm water program?

As a Tribe you may:
(a) Be authorized to operate the

NPDES program including the storm
water program, after EPA determines
that you are eligible for treatment in the
same manner as a State under §§ 123.31
through 123.34 of this chapter. (If you
do not have an authorized NPDES
program, EPA implements the program
for discharges on your reservation as
well as other Indian country, generally.);

(b) Be classified as an owner of a
regulated small MS4, as defined in
§ 122.32. (Designation of your Tribe as
an owner of a small MS4 for purposes
of this part is an approach that is
consistent with EPA’s 1984 Indian
Policy of operating on a government-to-
government basis with EPA looking to
Tribes as the lead governmental
authorities to address environmental
issues on their reservations as
appropriate. If you operate a separate
storm sewer system that meets the
definition of a regulated small MS4, you
are subject to the requirements under
§§ 122.33 through 122.35. If you are not
designated as a regulated small MS4,
you may ask EPA to designate you as
such for the purposes of this part.); or

(c) Be a discharger of storm water
associated with industrial activity or
small construction activity under
§§ 122.26(b)(14) or (b)(15), in which
case you must meet the applicable
requirements. Within Indian country,
the NPDES permitting authority is
generally EPA, unless you are
authorized to administer the NPDES
program.

§ 122.32 As an operator of a small MS4,
am I regulated under the NPDES storm
water program?

(a) Unless you qualify for a waiver
under paragraph (c) of this section, you
are regulated if you operate a small
MS4, including but not limited to
systems operated by federal, State,
Tribal, and local governments,
including State departments of
transportation; and:

(1) Your small MS4 is located in an
urbanized area as determined by the
latest Decennial Census by the Bureau
of the Census. (If your small MS4 is not
located entirely within an urbanized
area, only the portion that is within the
urbanized area is regulated); or

(2) You are designated by the NPDES
permitting authority, including where
the designation is pursuant to
§§ 123.35(b)(3) and (b)(4) of this chapter,

or is based upon a petition under
§ 122.26(f).

(b) You may be the subject of a
petition to the NPDES permitting
authority to require an NPDES permit
for your discharge of storm water. If the
NPDES permitting authority determines
that you need a permit, you are required
to comply with §§ 122.33 through
122.35.

(c) The NPDES permitting authority
may waive the requirements otherwise
applicable to you if you meet the criteria
of paragraph (d) or (e) of this section. If
you receive a waiver under this section,
you may subsequently be required to
seek coverage under an NPDES permit
in accordance with § 122.33(a) if
circumstances change. (See also
§ 123.35(b) of this chapter.)

(d) The NPDES permitting authority
may waive permit coverage if your MS4
serves a population of less than 1,000
within the urbanized area and you meet
the following criteria:

(1) Your system is not contributing
substantially to the pollutant loadings of
a physically interconnected MS4 that is
regulated by the NPDES storm water
program (see § 123.35(b)(4) of this
chapter); and

(2) If you discharge any pollutant(s)
that have been identified as a cause of
impairment of any water body to which
you discharge, storm water controls are
not needed based on wasteload
allocations that are part of an EPA
approved or established ‘‘total
maximum daily load’’ (TMDL) that
addresses the pollutant(s) of concern.

(e) The NPDES permitting authority
may waive permit coverage if your MS4
serves a population under 10,000 and
you meet the following criteria:

(1) The permitting authority has
evaluated all waters of the U.S.,
including small streams, tributaries,
lakes, and ponds, that receive a
discharge from your MS4;

(2) For all such waters, the permitting
authority has determined that storm
water controls are not needed based on
wasteload allocations that are part of an
EPA approved or established TMDL that
addresses the pollutant(s) of concern or,
if a TMDL has not been developed or
approved, an equivalent analysis that
determines sources and allocations for
the pollutant(s) of concern;

(3) For the purpose of this paragraph
(e), the pollutant(s) of concern include
biochemical oxygen demand (BOD),
sediment or a parameter that addresses
sediment (such as total suspended
solids, turbidity or siltation), pathogens,
oil and grease, and any pollutant that
has been identified as a cause of
impairment of any water body that will
receive a discharge from your MS4; and
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(4) The permitting authority has
determined that future discharges from
your MS4 do not have the potential to
result in exceedances of water quality
standards, including impairment of
designated uses, or other significant
water quality impacts, including habitat
and biological impacts.

§ 122.33 If I am an operator of a regulated
small MS4, how do I apply for an NPDES
permit and when do I have to apply?

(a) If you operate a regulated small
MS4 under § 122.32, you must seek
coverage under a NPDES permit issued
by your NPDES permitting authority. If
you are located in an NPDES authorized
State, Tribe, or Territory, then that State,
Tribe, or Territory is your NPDES
permitting authority. Otherwise, your
NPDES permitting authority is the EPA
Regional Office.

(b) You must seek authorization to
discharge under a general or individual
NPDES permit, as follows:

(1) If your NPDES permitting
authority has issued a general permit
applicable to your discharge and you are
seeking coverage under the general
permit, you must submit a Notice of
Intent (NOI) that includes the
information on your best management
practices and measurable goals required
by § 122.34(d). You may file your own
NOI, or you and other municipalities or
governmental entities may jointly
submit an NOI. If you want to share
responsibilities for meeting the
minimum measures with other
municipalities or governmental entities,
you must submit an NOI that describes
which minimum measures you will
implement and identify the entities that
will implement the other minimum
measures within the area served by your
MS4. The general permit will explain
any other steps necessary to obtain
permit authorization.

(2)(i) If you are seeking authorization
to discharge under an individual permit
and wish to implement a program under
§ 122.34, you must submit an
application to your NPDES permitting
authority that includes the information
required under §§ 122.21(f) and
122.34(d), an estimate of square mileage
served by your small MS4, and any
additional information that your NPDES
permitting authority requests. A storm
sewer map that satisfies the requirement
of § 122.34(b)(3)(i) will satisfy the map
requirement in § 122.21(f)(7).

(ii) If you are seeking authorization to
discharge under an individual permit
and wish to implement a program that
is different from the program under
§ 122.34, you will need to comply with
the permit application requirements of
§ 122.26(d). You must submit both Parts

of the application requirements in
§§ 122.26(d)(1) and (2) by March 10,
2003. You do not need to submit the
information required by
§§ 122.26(d)(1)(ii) and (d)(2) regarding
your legal authority, unless you intend
for the permit writer to take such
information into account when
developing your other permit
conditions.

(iii) If allowed by your NPDES
permitting authority, you and another
regulated entity may jointly apply under
either paragraph (b)(2)(i) or (b)(2)(ii) of
this section to be co-permittees under an
individual permit.

(3) If your small MS4 is in the same
urbanized area as a medium or large
MS4 with an NPDES storm water permit
and that other MS4 is willing to have
you participate in its storm water
program, you and the other MS4 may
jointly seek a modification of the other
MS4 permit to include you as a limited
co-permittee. As a limited co-permittee,
you will be responsible for compliance
with the permit’s conditions applicable
to your jurisdiction. If you choose this
option you will need to comply with the
permit application requirements of
§ 122.26, rather than the requirements of
§ 122.34. You do not need to comply
with the specific application
requirements of § 122.26(d)(1)(iii) and
(iv) and (d)(2)(iii) (discharge
characterization). You may satisfy the
requirements in § 122.26 (d)(1)(v) and
(d)(2)(iv) (identification of a
management program) by referring to
the other MS4’s storm water
management program.

(4) Guidance: In referencing an MS4’s
storm water management program, you
should briefly describe how the existing
plan will address discharges from your
small MS4 or would need to be
supplemented in order to adequately
address your discharges. You should
also explain your role in coordinating
storm water pollutant control activities
in your MS4, and detail the resources
available to you to accomplish the plan.

(c) If you operate a regulated small
MS4:

(1) Designated under § 122.32(a)(1),
you must apply for coverage under an
NPDES permit, or apply for a
modification of an existing NPDES
permit under paragraph (b)(3) of this
section by March 10, 2003, unless your
MS4 serves a jurisdiction with a
population under 10,000 and the
NPDES permitting authority has
established a phasing schedule under
§ 123.35(d)(3) of this chapter.

(2) Designated under § 122.32(a)(2),
you must apply for coverage under an
NPDES permit, or apply for a
modification of an existing NPDES

permit under paragraph (b)(3) of this
section, within 180 days of notice,
unless the NPDES permitting authority
grants a later date.

§ 122.34 As an operator of a regulated
small MS4, what will my NPDES MS4 storm
water permit require?

(a) Your NPDES MS4 permit will
require at a minimum that you develop,
implement, and enforce a storm water
management program designed to
reduce the discharge of pollutants from
your MS4 to the maximum extent
practicable (MEP), to protect water
quality, and to satisfy the appropriate
water quality requirements of the Clean
Water Act. Your storm water
management program must include the
minimum control measures described in
paragraph (b) of this section unless you
apply for a permit under § 122.26(d).
For purposes of this section, narrative
effluent limitations requiring
implementation of best management
practices (BMPs) are generally the most
appropriate form of effluent limitations
when designed to satisfy technology
requirements (including reductions of
pollutants to the maximum extent
practicable) and to protect water quality.
Implementation of best management
practices consistent with the provisions
of the storm water management program
required pursuant to this section and
the provisions of the permit required
pursuant to § 122.33 constitutes
compliance with the standard of
reducing pollutants to the ‘‘maximum
extent practicable.’’ Your NPDES
permitting authority will specify a time
period of up to 5 years from the date of
permit issuance for you to develop and
implement your program.

(b) Minimum control measures—(1)
Public education and outreach on storm
water impacts. (i) You must implement
a public education program to distribute
educational materials to the community
or conduct equivalent outreach
activities about the impacts of storm
water discharges on water bodies and
the steps that the public can take to
reduce pollutants in storm water runoff.

(ii) Guidance: You may use storm
water educational materials provided by
your State, Tribe, EPA, environmental,
public interest or trade organizations, or
other MS4s. The public education
program should inform individuals and
households about the steps they can
take to reduce storm water pollution,
such as ensuring proper septic system
maintenance, ensuring the proper use
and disposal of landscape and garden
chemicals including fertilizers and
pesticides, protecting and restoring
riparian vegetation, and properly
disposing of used motor oil or
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household hazardous wastes. EPA
recommends that the program inform
individuals and groups how to become
involved in local stream and beach
restoration activities as well as activities
that are coordinated by youth service
and conservation corps or other citizen
groups. EPA recommends that the
public education program be tailored,
using a mix of locally appropriate
strategies, to target specific audiences
and communities. Examples of
strategies include distributing brochures
or fact sheets, sponsoring speaking
engagements before community groups,
providing public service
announcements, implementing
educational programs targeted at school
age children, and conducting
community-based projects such as storm
drain stenciling, and watershed and
beach cleanups. In addition, EPA
recommends that some of the materials
or outreach programs be directed toward
targeted groups of commercial,
industrial, and institutional entities
likely to have significant storm water
impacts. For example, providing
information to restaurants on the impact
of grease clogging storm drains and to
garages on the impact of oil discharges.
You are encouraged to tailor your
outreach program to address the
viewpoints and concerns of all
communities, particularly minority and
disadvantaged communities, as well as
any special concerns relating to
children.

(2) Public involvement/participation.
(i) You must, at a minimum, comply
with State, Tribal and local public
notice requirements when
implementing a public involvement/
participation program.

(ii) Guidance: EPA recommends that
the public be included in developing,
implementing, and reviewing your
storm water management program and
that the public participation process
should make efforts to reach out and
engage all economic and ethnic groups.
Opportunities for members of the public
to participate in program development
and implementation include serving as
citizen representatives on a local storm
water management panel, attending
public hearings, working as citizen
volunteers to educate other individuals
about the program, assisting in program
coordination with other pre-existing
programs, or participating in volunteer
monitoring efforts. (Citizens should
obtain approval where necessary for
lawful access to monitoring sites.)

(3) Illicit discharge detection and
elimination. (i) You must develop,
implement and enforce a program to
detect and eliminate illicit discharges

(as defined at § 122.26(b)(2)) into your
small MS4.

(ii) You must:
(A) Develop, if not already completed,

a storm sewer system map, showing the
location of all outfalls and the names
and location of all waters of the United
States that receive discharges from those
outfalls;

(B) To the extent allowable under
State, Tribal or local law, effectively
prohibit, through ordinance, or other
regulatory mechanism, non-storm water
discharges into your storm sewer system
and implement appropriate enforcement
procedures and actions;

(C) Develop and implement a plan to
detect and address non-storm water
discharges, including illegal dumping,
to your system; and

(D) Inform public employees,
businesses, and the general public of
hazards associated with illegal
discharges and improper disposal of
waste.

(iii) You need address the following
categories of non-storm water discharges
or flows (i.e., illicit discharges) only if
you identify them as significant
contributors of pollutants to your small
MS4: water line flushing, landscape
irrigation, diverted stream flows, rising
ground waters, uncontaminated ground
water infiltration (as defined at 40 CFR
35.2005(20)), uncontaminated pumped
ground water, discharges from potable
water sources, foundation drains, air
conditioning condensation, irrigation
water, springs, water from crawl space
pumps, footing drains, lawn watering,
individual residential car washing,
flows from riparian habitats and
wetlands, dechlorinated swimming pool
discharges, and street wash water
(discharges or flows from fire fighting
activities are excluded from the effective
prohibition against non-storm water and
need only be addressed where they are
identified as significant sources of
pollutants to waters of the United
States).

(iv) Guidance: EPA recommends that
the plan to detect and address illicit
discharges include the following four
components: procedures for locating
priority areas likely to have illicit
discharges; procedures for tracing the
source of an illicit discharge; procedures
for removing the source of the
discharge; and procedures for program
evaluation and assessment. EPA
recommends visually screening outfalls
during dry weather and conducting field
tests of selected pollutants as part of the
procedures for locating priority areas.
Illicit discharge education actions may
include storm drain stenciling, a
program to promote, publicize, and
facilitate public reporting of illicit

connections or discharges, and
distribution of outreach materials.

(4) Construction site storm water
runoff control. (i) You must develop,
implement, and enforce a program to
reduce pollutants in any storm water
runoff to your small MS4 from
construction activities that result in a
land disturbance of greater than or equal
to one acre. Reduction of storm water
discharges from construction activity
disturbing less than one acre must be
included in your program if that
construction activity is part of a larger
common plan of development or sale
that would disturb one acre or more. If
the NPDES permitting authority waives
requirements for storm water discharges
associated with small construction
activity in accordance with
§ 122.26(b)(15)(i), you are not required
to develop, implement, and/or enforce a
program to reduce pollutant discharges
from such sites.

(ii) Your program must include the
development and implementation of, at
a minimum:

(A) An ordinance or other regulatory
mechanism to require erosion and
sediment controls, as well as sanctions
to ensure compliance, to the extent
allowable under State, Tribal, or local
law;

(B) Requirements for construction site
operators to implement appropriate
erosion and sediment control best
management practices;

(C) Requirements for construction site
operators to control waste such as
discarded building materials, concrete
truck washout, chemicals, litter, and
sanitary waste at the construction site
that may cause adverse impacts to water
quality;

(D) Procedures for site plan review
which incorporate consideration of
potential water quality impacts;

(E) Procedures for receipt and
consideration of information submitted
by the public, and

(F) Procedures for site inspection and
enforcement of control measures.

(iii) Guidance: Examples of sanctions
to ensure compliance include non-
monetary penalties, fines, bonding
requirements and/or permit denials for
non-compliance. EPA recommends that
procedures for site plan review include
the review of individual pre-
construction site plans to ensure
consistency with local sediment and
erosion control requirements.
Procedures for site inspections and
enforcement of control measures could
include steps to identify priority sites
for inspection and enforcement based
on the nature of the construction
activity, topography, and the
characteristics of soils and receiving
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water quality. You are encouraged to
provide appropriate educational and
training measures for construction site
operators. You may wish to require a
storm water pollution prevention plan
for construction sites within your
jurisdiction that discharge into your
system. See § 122.44(s) (NPDES
permitting authorities’ option to
incorporate qualifying State, Tribal and
local erosion and sediment control
programs into NPDES permits for storm
water discharges from construction
sites). Also see § 122.35(b) (The NPDES
permitting authority may recognize that
another government entity, including
the permitting authority, may be
responsible for implementing one or
more of the minimum measures on your
behalf.)

(5) Post-construction storm water
management in new development and
redevelopment.

(i) You must develop, implement, and
enforce a program to address storm
water runoff from new development and
redevelopment projects that disturb
greater than or equal to one acre,
including projects less than one acre
that are part of a larger common plan of
development or sale, that discharge into
your small MS4. Your program must
ensure that controls are in place that
would prevent or minimize water
quality impacts.

(ii) You must:
(A) Develop and implement strategies

which include a combination of
structural and/or non-structural best
management practices (BMPs)
appropriate for your community;

(B) Use an ordinance or other
regulatory mechanism to address post-
construction runoff from new
development and redevelopment
projects to the extent allowable under
State, Tribal or local law; and

(C) Ensure adequate long-term
operation and maintenance of BMPs.

(iii) Guidance: If water quality
impacts are considered from the
beginning stages of a project, new
development and potentially
redevelopment provide more
opportunities for water quality
protection. EPA recommends that the
BMPs chosen: be appropriate for the
local community; minimize water
quality impacts; and attempt to
maintain pre-development runoff
conditions. In choosing appropriate
BMPs, EPA encourages you to
participate in locally-based watershed
planning efforts which attempt to
involve a diverse group of stakeholders
including interested citizens. When
developing a program that is consistent
with this measure’s intent, EPA
recommends that you adopt a planning

process that identifies the
municipality’s program goals (e.g.,
minimize water quality impacts
resulting from post-construction runoff
from new development and
redevelopment), implementation
strategies (e.g., adopt a combination of
structural and/or non-structural BMPs),
operation and maintenance policies and
procedures, and enforcement
procedures. In developing your
program, you should consider assessing
existing ordinances, policies, programs
and studies that address storm water
runoff quality. In addition to assessing
these existing documents and programs,
you should provide opportunities to the
public to participate in the development
of the program. Non-structural BMPs are
preventative actions that involve
management and source controls such
as: policies and ordinances that provide
requirements and standards to direct
growth to identified areas, protect
sensitive areas such as wetlands and
riparian areas, maintain and/or increase
open space (including a dedicated
funding source for open space
acquisition), provide buffers along
sensitive water bodies, minimize
impervious surfaces, and minimize
disturbance of soils and vegetation;
policies or ordinances that encourage
infill development in higher density
urban areas, and areas with existing
infrastructure; education programs for
developers and the public about project
designs that minimize water quality
impacts; and measures such as
minimization of percent impervious
area after development and
minimization of directly connected
impervious areas. Structural BMPs
include: storage practices such as wet
ponds and extended-detention outlet
structures; filtration practices such as
grassed swales, sand filters and filter
strips; and infiltration practices such as
infiltration basins and infiltration
trenches. EPA recommends that you
ensure the appropriate implementation
of the structural BMPs by considering
some or all of the following: pre-
construction review of BMP designs;
inspections during construction to
verify BMPs are built as designed; post-
construction inspection and
maintenance of BMPs; and penalty
provisions for the noncompliance with
design, construction or operation and
maintenance. Storm water technologies
are constantly being improved, and EPA
recommends that your requirements be
responsive to these changes,
developments or improvements in
control technologies.

(6) Pollution prevention/good
housekeeping for municipal operations.

(i) You must develop and implement an
operation and maintenance program
that includes a training component and
has the ultimate goal of preventing or
reducing pollutant runoff from
municipal operations. Using training
materials that are available from EPA,
your State, Tribe, or other organizations,
your program must include employee
training to prevent and reduce storm
water pollution from activities such as
park and open space maintenance, fleet
and building maintenance, new
construction and land disturbances, and
storm water system maintenance.

(ii) Guidance: EPA recommends that,
at a minimum, you consider the
following in developing your program:
maintenance activities, maintenance
schedules, and long-term inspection
procedures for structural and non-
structural storm water controls to
reduce floatables and other pollutants
discharged from your separate storm
sewers; controls for reducing or
eliminating the discharge of pollutants
from streets, roads, highways, municipal
parking lots, maintenance and storage
yards, fleet or maintenance shops with
outdoor storage areas, salt/sand storage
locations and snow disposal areas
operated by you, and waste transfer
stations; procedures for properly
disposing of waste removed from the
separate storm sewers and areas listed
above (such as dredge spoil,
accumulated sediments, floatables, and
other debris); and ways to ensure that
new flood management projects assess
the impacts on water quality and
examine existing projects for
incorporating additional water quality
protection devices or practices.
Operation and maintenance should be
an integral component of all storm water
management programs. This measure is
intended to improve the efficiency of
these programs and require new
programs where necessary. Properly
developed and implemented operation
and maintenance programs reduce the
risk of water quality problems.

(c) If an existing qualifying local
program requires you to implement one
or more of the minimum control
measures of paragraph (b) of this
section, the NPDES permitting authority
may include conditions in your NPDES
permit that direct you to follow that
qualifying program’s requirements
rather than the requirements of
paragraph (b) of this section. A
qualifying local program is a local, State
or Tribal municipal storm water
management program that imposes, at a
minimum, the relevant requirements of
paragraph (b) of this section.

(d)(1) In your permit application
(either a notice of intent for coverage
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under a general permit or an individual
permit application), you must identify
and submit to your NPDES permitting
authority the following information:

(i) The best management practices
(BMPs) that you or another entity will
implement for each of the storm water
minimum control measures at
paragraphs (b)(1) through (b)(6) of this
section;

(ii) The measurable goals for each of
the BMPs including, as appropriate, the
months and years in which you will
undertake required actions, including
interim milestones and the frequency of
the action; and

(iii) The person or persons
responsible for implementing or
coordinating your storm water
management program.

(2) If you obtain coverage under a
general permit, you are not required to
meet any measurable goal(s) identified
in your notice of intent in order to
demonstrate compliance with the
minimum control measures in
paragraphs (b)(3) through (b)(6) of this
section unless, prior to submitting your
NOI, EPA or your State or Tribe has
provided or issued a menu of BMPs that
addresses each such minimum measure.
Even if no regulatory authority issues
the menu of BMPs, however, you still
must comply with other requirements of
the general permit, including good faith
implementation of BMPs designed to
comply with the minimum measures.

(3) Guidance: Either EPA or your State
or Tribal permitting authority will
provide a menu of BMPs. You may
choose BMPs from the menu or select
others that satisfy the minimum control
measures.

(e)(1) You must comply with any
more stringent effluent limitations in
your permit, including permit
requirements that modify, or are in
addition to, the minimum control
measures based on an approved total
maximum daily load (TMDL) or
equivalent analysis. The permitting
authority may include such more
stringent limitations based on a TMDL
or equivalent analysis that determines
such limitations are needed to protect
water quality.

(2) Guidance: EPA strongly
recommends that until the evaluation of
the storm water program in § 122.37, no
additional requirements beyond the
minimum control measures be imposed
on regulated small MS4s without the
agreement of the operator of the affected
small MS4, except where an approved
TMDL or equivalent analysis provides
adequate information to develop more
specific measures to protect water
quality.

(f) You must comply with other
applicable NPDES permit requirements,
standards and conditions established in
the individual or general permit,
developed consistent with the
provisions of §§ 122.41 through 122.49,
as appropriate.

(g) Evaluation and assessment—(1)
Evaluation. You must evaluate program
compliance, the appropriateness of your
identified best management practices,
and progress towards achieving your
identified measurable goals.

Note to Paragraph (g)(1): The NPDES
permitting authority may determine
monitoring requirements for you in
accordance with State/Tribal monitoring
plans appropriate to your watershed.
Participation in a group monitoring program
is encouraged.

(2) Recordkeeping. You must keep
records required by the NPDES permit
for at least 3 years. You must submit
your records to the NPDES permitting
authority only when specifically asked
to do so. You must make your records,
including a description of your storm
water management program, available to
the public at reasonable times during
regular business hours (see § 122.7 for
confidentiality provision). (You may
assess a reasonable charge for copying.
You may require a member of the public
to provide advance notice.)

(3) Reporting. Unless you are relying
on another entity to satisfy your NPDES
permit obligations under § 122.35(a),
you must submit annual reports to the
NPDES permitting authority for your
first permit term. For subsequent permit
terms, you must submit reports in year
two and four unless the NPDES
permitting authority requires more
frequent reports. Your report must
include:

(i) The status of compliance with
permit conditions, an assessment of the
appropriateness of your identified best
management practices and progress
towards achieving your identified
measurable goals for each of the
minimum control measures;

(ii) Results of information collected
and analyzed, including monitoring
data, if any, during the reporting period;

(iii) A summary of the storm water
activities you plan to undertake during
the next reporting cycle;

(iv) A change in any identified best
management practices or measurable
goals for any of the minimum control
measures; and

(v) Notice that you are relying on
another governmental entity to satisfy
some of your permit obligations (if
applicable).

§ 122.35 As an operator of a regulated
small MS4, may I share the responsibility to
implement the minimum control measures
with other entities?

(a) You may rely on another entity to
satisfy your NPDES permit obligations
to implement a minimum control
measure if:

(1) The other entity, in fact,
implements the control measure;

(2) The particular control measure, or
component thereof, is at least as
stringent as the corresponding NPDES
permit requirement; and

(3) The other entity agrees to
implement the control measure on your
behalf. In the reports you must submit
under § 122.34(g)(3), you must also
specify that you rely on another entity
to satisfy some of your permit
obligations. If you are relying on another
governmental entity regulated under
section 122 to satisfy all of your permit
obligations, including your obligation to
file periodic reports required by
§ 122.34(g)(3), you must note that fact in
your NOI, but you are not required to
file the periodic reports. You remain
responsible for compliance with your
permit obligations if the other entity
fails to implement the control measure
(or component thereof). Therefore, EPA
encourages you to enter into a legally
binding agreement with that entity if
you want to minimize any uncertainty
about compliance with your permit.

(b) In some cases, the NPDES
permitting authority may recognize,
either in your individual NPDES permit
or in an NPDES general permit, that
another governmental entity is
responsible under an NPDES permit for
implementing one or more of the
minimum control measures for your
small MS4 or that the permitting
authority itself is responsible. Where the
permitting authority does so, you are
not required to include such minimum
control measure(s) in your storm water
management program. (For example, if a
State or Tribe is subject to an NPDES
permit that requires it to administer a
program to control construction site
runoff at the State or Tribal level and
that program satisfies all of the
requirements of § 122.34(b)(4), you
could avoid responsibility for the
construction measure, but would be
responsible for the remaining minimum
control measures.) Your permit may be
reopened and modified to include the
requirement to implement a minimum
control measure if the entity fails to
implement it.
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§ 122.36 As an operator of a regulated
small MS4, what happens if I don’t comply
with the application or permit requirements
in §§ 122.33 through 122.35?

NPDES permits are federally
enforceable. Violators may be subject to
the enforcement actions and penalties
described in Clean Water Act sections
309 (b), (c), and (g) and 505, or under
applicable State, Tribal, or local law.
Compliance with a permit issued
pursuant to section 402 of the Clean
Water Act is deemed compliance, for
purposes of sections 309 and 505, with
sections 301, 302, 306, 307, and 403,
except any standard imposed under
section 307 for toxic pollutants
injurious to human health. If you are
covered as a co-permittee under an
individual permit or under a general
permit by means of a joint Notice of
Intent you remain subject to the
enforcement actions and penalties for
the failure to comply with the terms of
the permit in your jurisdiction except as
set forth in § 122.35(b).

§ 122.37 Will the small MS4 storm water
program regulations at §§ 122.32 through
122.36 and § 123.35 of this chapter change
in the future?

EPA will evaluate the small MS4
regulations at §§ 122.32 through 122.36
and § 123.35 of this chapter after
December 10, 2012 and make any
necessary revisions. (EPA intends to
conduct an enhanced research effort and
compile a comprehensive evaluation of
the NPDES MS4 storm water program.
EPA will re-evaluate the regulations
based on data from the NPDES MS4
storm water program, from research on
receiving water impacts from storm
water, and the effectiveness of best
management practices (BMPs), as well
as other relevant information sources.)

6. In § 122.44, redesignate paragraphs
(k)(2) and (k)(3) as paragraphs (k)(3) and
(k)(4), remove the comma at the end of
newly redesignated paragraph (k)(3) and
add a semicolon in its place, and add
new paragraphs (k)(2) and (s) to read as
follows:

§ 122.44 Establishing limitations,
standards, and other permit conditions
(applicable to State NPDES programs, see
§ 123.25).
* * * * *

(k) * * *
(2) Authorized under section 402(p) of

CWA for the control of storm water
discharges;
* * * * *

(s) Qualifying State, Tribal, or local
programs. (1) For storm water
discharges associated with small
construction activity identified in
§ 122.26(b)(15), the Director may
include permit conditions that

incorporate qualifying State, Tribal, or
local erosion and sediment control
program requirements by reference.
Where a qualifying State, Tribal, or local
program does not include one or more
of the elements in this paragraph (s)(1),
then the Director must include those
elements as conditions in the permit. A
qualifying State, Tribal, or local erosion
and sediment control program is one
that includes:

(i) Requirements for construction site
operators to implement appropriate
erosion and sediment control best
management practices;

(ii) Requirements for construction site
operators to control waste such as
discarded building materials, concrete
truck washout, chemicals, litter, and
sanitary waste at the construction site
that may cause adverse impacts to water
quality;

(iii) Requirements for construction
site operators to develop and implement
a storm water pollution prevention plan.
(A storm water pollution prevention
plan includes site descriptions,
descriptions of appropriate control
measures, copies of approved State,
Tribal or local requirements,
maintenance procedures, inspection
procedures, and identification of non-
storm water discharges); and

(iv) Requirements to submit a site
plan for review that incorporates
consideration of potential water quality
impacts.

(2) For storm water discharges from
construction activity identified in
§ 122.26(b)(14)(x), the Director may
include permit conditions that
incorporate qualifying State, Tribal, or
local erosion and sediment control
program requirements by reference. A
qualifying State, Tribal or local erosion
and sediment control program is one
that includes the elements listed in
paragraph (s)(1) of this section and any
additional requirements necessary to
achieve the applicable technology-based
standards of ‘‘best available technology’’
and ‘‘best conventional technology’’
based on the best professional judgment
of the permit writer.

7. Add § 122.62(a)(14) to read as
follows:

§ 122.62 Modification or revocation and
reissuance of permits (applicable to State
programs, see § 123.25).
* * * * *

(a) * * *
(14) For a small MS4, to include an

effluent limitation requiring
implementation of a minimum control
measure or measures as specified in
§ 122.34(b) when:

(i) The permit does not include such
measure(s) based upon the

determination that another entity was
responsible for implementation of the
requirement(s); and

(ii) The other entity fails to implement
measure(s) that satisfy the
requirement(s).
* * * * *

8. Revise Appendices F, G, H, and I
to Part 122 to read as follows:

APPENDIX F TO PART 122.—INCOR-
PORATED PLACES WITH POPU-
LATIONS GREATER THAN 250,000
ACCORDING TO THE 1990 DECEN-
NIAL CENSUS BY THE BUREAU OF
THE CENSUS

State Incorporated Place

Alabama .................... Birmingham.
Arizona ...................... Phoenix.

Tucson.
California ................... Long Beach.

Los Angeles.
Oakland.
Sacramento.
San Diego.
San Francisco.
San Jose.

Colorado .................... Denver.
District of Columbia
Florida Jacksonville.

Miami.
Tampa.

Georgia. .................... Atlanta.
Illinois ........................ Chicago.
Indiana ...................... Indianapolis.
Kansas ...................... Wichita.
Kentucky ................... Louisville.
Louisiana ................... New Orleans.
Maryland ................... Baltimore.
Massachusetts .......... Boston.
Michigan .................... Detroit.
Minnesota .................. Minneapolis.

St. Paul.
Missouri ..................... Kansas City.

St. Louis.
Nebraska ................... Omaha.
New Jersey ............... Newark.
New Mexico .............. Albuquerque.
New York .................. Buffalo.

Bronx Borough.
Brooklyn Borough.
Manhattan Borough.
Queens Borough.
Staten Island Bor-

ough.
North Carolina ........... Charlotte.
Ohio ........................... Cincinnati.

Cleveland.
Columbus.
Toledo.

Oklahoma .................. Oklahoma City.
Tulsa.

Oregon ...................... Portland.
Pennsylvania ............. Philadelphia.

Pittsburgh.
Tennessee ................ Memphis.

Nashville/Davidson.
Texas ........................ Austin.

Dallas.
El Paso.
Fort Worth.
Houston.
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APPENDIX F TO PART 122.—INCOR-
PORATED PLACES WITH POPU-
LATIONS GREATER THAN 250,000
ACCORDING TO THE 1990 DECEN-
NIAL CENSUS BY THE BUREAU OF
THE CENSUS—Continued

State Incorporated Place

San Antonio.
Virginia ...................... Norfolk.

Virginia Beach.
Washington ............... Seattle.
Wisconsin .................. Milwaukee.

APPENDIX G TO PART 122.—INCOR-
PORATED PLACES WITH POPU-
LATIONS GREATER THAN 100,000
BUT LESS THAN 250,000 ACCORD-
ING TO THE 1990 DECENNIAL CEN-
SUS BY THE BUREAU OF THE CEN-
SUS

State Incorporated place

Alabama .................... Huntsville.
Mobile.
Montgomery.

Alaska ....................... Anchorage.
Arizona ...................... Mesa.

Tempe.
Arkansas ................... Little Rock.
California ................... Anaheim.

Bakersfield.
Berkeley.
Chula Vista.
Concord.
El Monte.
Escondido.
Fremont.
Fresno.
Fullerton.
Garden Grove.
Glendale.
Hayward.
Huntington Beach.
Inglewood.
Irvine.
Modesto.
Moreno Valley.
Oceanside.
Ontario.
Orange.

Colorado .................... Aurora.

APPENDIX G TO PART 122.—INCOR-
PORATED PLACES WITH POPU-
LATIONS GREATER THAN 100,000
BUT LESS THAN 250,000 ACCORD-
ING TO THE 1990 DECENNIAL CEN-
SUS BY THE BUREAU OF THE CEN-
SUS—Continued

State Incorporated place

Colorado Springs.
Lakewood.
Pueblo.

Connecticut ............... Bridgeport.
Hartford.
New Haven.
Stamford.
Waterbury.

Florida ....................... Fort Lauderdale.
Hialeah.
Hollywood.
Orlando.
St. Petersburg.
Tallahassee.

Georgia ..................... Columbus.
Macon.
Savannah.

Idaho ......................... Boise City.
Illinois ........................ Peoria.

Rockford.
Indiana ...................... Evansville.

Fort Wayne.
Gary.
South Bend.

Iowa ........................... Cedar Rapids.
Davenport.
Des Moines.

Kansas ...................... Kansas City.
Topeka.

Kentucky ................... Lexington-Fayette.
Louisiana ................... Baton Rouge.

Shreveport.
Massachusetts .......... Springfield.

Worcester.
Michigan .................... Ann Arbor.

Flint.
Grand Rapids.
Lansing.
Livonia.
Sterling Heights.
Warren.

Mississippi ................. Jackson.
Missouri ..................... Independence.

Springfield.
Nebraska ................... Lincoln.
Nevada ...................... Las Vegas.

Reno.

APPENDIX G TO PART 122.—INCOR-
PORATED PLACES WITH POPU-
LATIONS GREATER THAN 100,000
BUT LESS THAN 250,000 ACCORD-
ING TO THE 1990 DECENNIAL CEN-
SUS BY THE BUREAU OF THE CEN-
SUS—Continued

State Incorporated place

New Jersey ............... Elizabeth.
Jersey City.
Paterson.

New York .................. Albany.
Rochester.
Syracuse.
Yonkers.

North Carolina ........... Durham.
Greensboro.
Raleigh.
Winston-Salem.

Ohio ........................... Akron.
Dayton.
Youngstown.

Oregon ...................... Eugene.
Pennsylvania ............. Allentown.

Erie.
Rhode Island ............. Providence.
South Carolina .......... Columbia.
Tennessee ................ Chattanooga.

Knoxville.
Texas ........................ Abilene.

Amarillo.
Arlington.
Beaumont.
Corpus Christi.
Garland.
Irving.
Laredo.
Lubbock.
Mesquite.
Pasadena.
Plano.
Waco.

Utah ........................... Salt Lake City.
Virginia ...................... Alexandria.

Chesapeake.
Hampton.
Newport News.
Portsmouth.
Richmond.
Roanoke.

Washington ............... Spokane.
Tacoma.

Wisconsin .................. Madison.

APPENDIX H TO PART 122.—COUNTIES WITH UNINCORPORATED URBANIZED AREAS WITH A POPULATION OF 250,000 OR
MORE ACCORDING TO THE 1990 DECENNIAL CENSUS BY THE BUREAU OF THE CENSUS

State County
Unincorporated ur-

banized popu-
lation

California .................................................................................. Los Angeles ............................................................................. 886,780
Sacramento ............................................................................. 594,889
San Diego ................................................................................ 250,414

Delaware .................................................................................. New Castle .............................................................................. 296,996
Florida ...................................................................................... Dade ........................................................................................ 1,014,504
Georgia .................................................................................... DeKalb ..................................................................................... 448,686
Hawaii ...................................................................................... Honolulu 1 ................................................................................ 114,506
Maryland .................................................................................. Anne Arundel ........................................................................... 344,654

Baltimore ................................................................................. 627,593
Montgomery ............................................................................. 599,028
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APPENDIX H TO PART 122.—COUNTIES WITH UNINCORPORATED URBANIZED AREAS WITH A POPULATION OF 250,000 OR
MORE ACCORDING TO THE 1990 DECENNIAL CENSUS BY THE BUREAU OF THE CENSUS—Continued

State County
Unincorporated ur-

banized popu-
lation

Prince George’s ....................................................................... 494,369
Texas ....................................................................................... Harris ....................................................................................... 729,206
Utah ......................................................................................... Salt Lake ................................................................................. 270,989
Virginia ..................................................................................... Fairfax ...................................................................................... 760,730
Washington .............................................................................. King ......................................................................................... 520,468

1 County was previously listed in this appendix; however, population dropped to below 250,000 in the 1990 Census.

APPENDIX I TO PART 122.—COUNTIES WITH UNINCORPORATED URBANIZED AREAS GREATER THAN 100,000 BUT LESS
THAN 250,000 ACCORDING TO THE 1990 DECENNIAL CENSUS BY THE BUREAU OF THE CENSUS

State County
Unincorporated ur-

banized popu-
lation

Alabama ................................................................................... Jefferson .................................................................................. 78,608
Arizona ..................................................................................... Pima ........................................................................................ 162,202
California .................................................................................. Alameda .................................................................................. 115,082

Contra Costa ........................................................................... 131,082
Kern ......................................................................................... 128,503
Orange ..................................................................................... 223,081
Riverside .................................................................................. 166,509
San Bernardino ....................................................................... 162,202

Colorado .................................................................................. Arapahoe ................................................................................. 103,248
Florida ...................................................................................... Broward ................................................................................... 142,329

Escambia ................................................................................. 167,463
Hillsborough ............................................................................. 398,593
Lee ........................................................................................... 102,337
Manatee ................................................................................... 123,828
Orange ..................................................................................... 378,611
Palm Beach ............................................................................. 360,553
Pasco ....................................................................................... 148,907
Pinellas .................................................................................... 255,772
Polk .......................................................................................... 121,528
Sarasota .................................................................................. 172,600
Seminole .................................................................................. 127,873

Georgia .................................................................................... Clayton .................................................................................... 133,237
Cobb ........................................................................................ 322,595
Fulton ....................................................................................... 127,776
Gwinnett .................................................................................. 237,305
Richmond ................................................................................ 126,476

Kentucky .................................................................................. Jefferson .................................................................................. 239,430
Louisiana .................................................................................. East Baton Rouge ................................................................... 102,539

Parish ...................................................................................... 331,307
Jefferson Parish ...................................................................... ..............................

Maryland .................................................................................. Howard .................................................................................... 157,972
North Carolina .......................................................................... Cumberland ............................................................................. 146,827
Nevada ..................................................................................... Clark ........................................................................................ 327,618
Oregon ..................................................................................... Multnomah 1 ............................................................................. 52,923

Washington .............................................................................. 116,687
South Carolina ......................................................................... Greenville ................................................................................ 147,464

Richland ................................................................................... 130,589
Virginia ..................................................................................... Arlington .................................................................................. 170,936

Chesterfield ............................................................................. 174,488
Henrico .................................................................................... 201,367
Prince William .......................................................................... 157,131

Washington .............................................................................. Pierce ...................................................................................... 258,530
Snohomish ............................................................................... 157,218

1 County was previously listed in this appendix; however, population dropped to below 100,000 in the 1990 Census.

PART 123—STATE PROGRAM
REQUIREMENTS

1. The authority citation for part 123
continues to read as follows:

Authority: The Clean Water Act, 33 U.S.C.
1251 et seq.

2. Amend § 123.25 by removing the
word ‘‘and’’ at the end of paragraph
(a)(37), by removing the period at the
end of paragraph (a)(38) and adding a

semicolon in its place, and by adding
paragraphs (a)(39) through (a)(45) to
read as follows:

§ 123.25 Requirements for permitting.

(a) * * *
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(39) § 122.30 (What are the objectives
of the storm water regulations for small
MS4s?);

(40) § 122.31 (For Indian Tribes only)
(As a Tribe, what is my role under the
NPDES storm water program?);

(41) § 122.32 (As an operator of a
small MS4, am I regulated under the
NPDES storm water program?);

(42) § 122.33 (If I am an operator of a
regulated small MS4, how do I apply for
an NPDES permit? When do I have to
apply?);

(43) § 122.34 (As an operator of a
regulated small MS4, what will my
NPDES MS4 storm water permit
require?);

(44) § 122.35 (As an operator of a
regulated small MS4, may I share the
responsibility to implement the
minimum control measures with other
entities?); and

(45) § 122.36 (As an operator of a
regulated small MS4, what happens if I
don’t comply with the application or
permit requirements in §§ 122.33
through 122.35?).
* * * * *

3. Add § 123.35 to subpart B to read
as follows:

§ 123.35 As the NPDES Permitting
Authority for regulated small MS4s, what is
my role?

(a) You must comply with the
requirements for all NPDES permitting
authorities under Parts 122, 123, 124,
and 125 of this chapter. (This section is
meant only to supplement those
requirements and discuss specific issues
related to the small MS4 storm water
program.)

(b) You must develop a process, as
well as criteria, to designate small MS4s
other than those described in
§ 122.32(a)(1) of this chapter, as
regulated small MS4s to be covered
under the NPDES storm water discharge
control program. This process must
include the authority to designate a
small MS4 waived under paragraph (d)
of this section if circumstances change.
EPA may make designations under this
section if a State or Tribe fails to comply
with the requirements listed in this
paragraph. In making designations of
small MS4s, you must:

(1)(i) Develop criteria to evaluate
whether a storm water discharge results
in or has the potential to result in
exceedances of water quality standards,
including impairment of designated
uses, or other significant water quality
impacts, including habitat and
biological impacts.

(ii) Guidance: For determining other
significant water quality impacts, EPA
recommends a balanced consideration
of the following designation criteria on

a watershed or other local basis:
discharge to sensitive waters, high
growth or growth potential, high
population density, contiguity to an
urbanized area, significant contributor
of pollutants to waters of the United
States, and ineffective protection of
water quality by other programs;

(2) Apply such criteria, at a minimum,
to any small MS4 located outside of an
urbanized area serving a jurisdiction
with a population density of at least
1,000 people per square mile and a
population of at least 10,000;

(3) Designate any small MS4 that
meets your criteria by December 9,
2002. You may wait until December 8,
2004 to apply the designation criteria on
a watershed basis if you have developed
a comprehensive watershed plan. You
may apply these criteria to make
additional designations at any time, as
appropriate; and

(4) Designate any small MS4 that
contributes substantially to the
pollutant loadings of a physically
interconnected municipal separate
storm sewer that is regulated by the
NPDES storm water program.

(c) You must make a final
determination within 180 days from
receipt of a petition under § 122.26(f) of
this chapter (or analogous State or
Tribal law). If you do not do so within
that time period, EPA may make a
determination on the petition.

(d) You must issue permits consistent
with §§ 122.32 through 122.35 of this
chapter to all regulated small MS4s. You
may waive or phase in the requirements
otherwise applicable to regulated small
MS4s, as defined in § 122.32(a)(1) of this
chapter, under the following
circumstances:

(1) You may waive permit coverage
for each small MS4s in jurisdictions
with a population under 1,000 within
the urbanized area where all of the
following criteria have been met:

(i) Its discharges are not contributing
substantially to the pollutant loadings of
a physically interconnected regulated
MS4 (see paragraph (b)(4) of this
section); and

(ii) If the small MS4 discharges any
pollutant(s) that have been identified as
a cause of impairment of any water body
to which it discharges, storm water
controls are not needed based on
wasteload allocations that are part of an
EPA approved or established ‘‘total
maximum daily load’’ (TMDL) that
address the pollutant(s) of concern.

(2) You may waive permit coverage
for each small MS4 in jurisdictions with
a population under 10,000 where all of
the following criteria have been met:

(i) You have evaluated all waters of
the U.S., including small streams,

tributaries, lakes, and ponds, that
receive a discharge from the MS4
eligible for such a waiver.

(ii) For all such waters, you have
determined that storm water controls
are not needed based on wasteload
allocations that are part of an EPA
approved or established TMDL that
addresses the pollutant(s) of concern or,
if a TMDL has not been developed or
approved, an equivalent analysis that
determines sources and allocations for
the pollutant(s) of concern.

(iii) For the purpose of paragraph
(d)(2)(ii) of this section, the pollutant(s)
of concern include biochemical oxygen
demand (BOD), sediment or a parameter
that addresses sediment (such as total
suspended solids, turbidity or siltation),
pathogens, oil and grease, and any
pollutant that has been identified as a
cause of impairment of any water body
that will receive a discharge from the
MS4.

(iv) You have determined that current
and future discharges from the MS4 do
not have the potential to result in
exceedances of water quality standards,
including impairment of designated
uses, or other significant water quality
impacts, including habitat and
biological impacts.

(v) Guidance: To help determine other
significant water quality impacts, EPA
recommends a balanced consideration
of the following criteria on a watershed
or other local basis: discharge to
sensitive waters, high growth or growth
potential, high population or
commercial density, significant
contributor of pollutants to waters of the
United States, and ineffective protection
of water quality by other programs.

(3) You may phase in permit coverage
for small MS4s serving jurisdictions
with a population under 10,000 on a
schedule consistent with a State
watershed permitting approach. Under
this approach, you must develop and
implement a schedule to phase in
permit coverage for approximately 20
percent annually of all small MS4s that
qualify for such phased-in coverage.
Under this option, all regulated small
MS4s are required to have coverage
under an NPDES permit by no later than
March 8, 2007. Your schedule for
phasing in permit coverage for small
MS4s must be approved by the Regional
Administrator no later than December
10, 2001.

(4) If you choose to phase in permit
coverage for small MS4s in jurisdictions
with a population under 10,000, in
accordance with paragraph (d)(3) of this
section, you may also provide waivers
in accordance with paragraphs (d)(1)
and (d)(2) of this section pursuant to
your approved schedule.
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(5) If you do not have an approved
schedule for phasing in permit coverage,
you must make a determination whether
to issue an NPDES permit or allow a
waiver in accordance with paragraph
(d)(1) or (d)(2) of this section, for each
eligible MS4 by December 9, 2002.

(6) You must periodically review any
waivers granted in accordance with
paragraph (d)(2) of this section to
determine whether any of the
information required for granting the
waiver has changed. At a minimum, you
must conduct such a review once every
five years. In addition, you must
consider any petition to review any
waiver when the petitioner provides
evidence that the information required
for granting the waiver has substantially
changed.

(e) You must specify a time period of
up to 5 years from the date of permit
issuance for operators of regulated small
MS4s to fully develop and implement
their storm water program.

(f) You must include the requirements
in §§ 122.33 through 122.35 of this
chapter in any permit issued for
regulated small MS4s or develop permit
limits based on a permit application
submitted by a regulated small MS4.
(You may include conditions in a
regulated small MS4 NPDES permit that
direct the MS4 to follow an existing
qualifying local program’s requirements,
as a way of complying with some or all
of the requirements in § 122.34(b) of this
chapter. See § 122.34(c) of this chapter.
Qualifying local, State or Tribal program
requirements must impose, at a
minimum, the relevant requirements of
§ 122.34(b) of this chapter.)

(g) If you issue a general permit to
authorize storm water discharges from
small MS4s, you must make available a
menu of BMPs to assist regulated small
MS4s in the design and implementation
of municipal storm water management
programs to implement the minimum

measures specified in § 122.34(b) of this
chapter. EPA plans to develop a menu
of BMPs that will apply in each State or
Tribe that has not developed its own
menu. Regardless of whether a menu of
BMPs has been developed by EPA, EPA
encourages State and Tribal permitting
authorities to develop a menu of BMPs
that is appropriate for local conditions.
EPA also intends to provide guidance
on developing BMPs and measurable
goals and modify, update, and
supplement such guidance based on the
assessments of the NPDES MS4 storm
water program and research to be
conducted over the next thirteen years.

(h)(1) You must incorporate any
additional measures necessary to ensure
effective implementation of your State
or Tribal storm water program for
regulated small MS4s.

(2) Guidance: EPA recommends
consideration of the following:

(i) You are encouraged to use a
general permit for regulated small MS4s;

(ii) To the extent that your State or
Tribe administers a dedicated funding
source, you should play an active role
in providing financial assistance to
operators of regulated small MS4s;

(iii) You should support local
programs by providing technical and
programmatic assistance, conducting
research projects, performing watershed
monitoring, and providing adequate
legal authority at the local level;

(iv) You are encouraged to coordinate
and utilize the data collected under
several programs including water
quality management programs, TMDL
programs, and water quality monitoring
programs;

(v) Where appropriate, you may
recognize existing responsibilities
among governmental entities for the
control measures in an NPDES small
MS4 permit (see § 122.35(b) of this
chapter); and

(vi) You are encouraged to provide a
brief (e.g., two page) reporting format to
facilitate compiling and analyzing data
from submitted reports under
§ 122.34(g)(3) of this chapter. EPA
intends to develop a model form for this
purpose.

PART 124—PROCEDURES FOR
DECISIONMAKING

1. The authority citation for part 124
continues to read as follows:

Authority: Resource Conservation and
Recovery Act, 42 U.S.C. 6901 et seq.; Safe
Drinking Water Act, 42 U.S.C. 300(f) et seq.;
Clean Water Act, 33 U.S.C. 1251 et seq.;
Clean Air Act, 42 U.S.C. 7401 et seq.

2. Revise § 124.52(c) to read as
follows:

§ 124.52 Permits required on a case-by-
case basis.
* * * * *

(c) Prior to a case-by-case
determination that an individual permit
is required for a storm water discharge
under this section (see § 122.26(a)(1)(v),
(c)(1)(v), and (a)(9)(iii) of this chapter),
the Regional Administrator may require
the discharger to submit a permit
application or other information
regarding the discharge under section
308 of the CWA. In requiring such
information, the Regional Administrator
shall notify the discharger in writing
and shall send an application form with
the notice. The discharger must apply
for a permit within 180 days of notice,
unless permission for a later date is
granted by the Regional Administrator.
The question whether the initial
designation was proper will remain
open for consideration during the public
comment period under § 124.11 or
§ 124.118 and in any subsequent
hearing.

[FR Doc. 99–29181 Filed 12–7–99; 8:45 am]
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United States
Environmental Protection
Agency

Office of Water
Washington, D.C.

832-F-99-046
September 1999

Storm Water 
Management Fact Sheet
Visual Inspection

DESCRIPTION

Visual inspection is a Best Management Practice
(BMP) in  which members of a Storm Water
Pollution Prevention Team visually examine
material storage and outdoor processing areas, the
storm water discharges from such areas, and the
environment in the vicinity of the discharges, to
identify contaminated runoff and its possible
sources.

In a visual  inspection, storm water runoff may be
examined for the presence of floating and
suspended materials, oil and grease, discoloration,
turbidity, odor, or foam; and storage areas may be
inspected for leaks from containers, discolorations
on the storage area floor, or other indications of a
potential for pollutants to contaminate storm water
runoff.

Visual inspections may indicate the need to modify
a facility to reduce the risk of contaminating runoff.

APPLICABILITY

The U.S. EPA has recognized visual inspection as
a baseline BMP for over 10 years.  Its
implementation, however, has been sporadic.
Implementation may increase as more facilities
develop Storm Water Pollution Prevention Plans.
Implementation may also increase as facility
management recognizes visual inspection to be
effective both in protecting water quality and in
reducing costs.

ADVANTAGES AND DISADVANTAGES

Visual inspections are an effective way to identify
a variety of problems.   Correcting these problems
can improve the water quality of the receiving
water.

Limitations associated with visual inspections
include the following:

• Visual inspections are effective only for
those areas clearly visible to the human eye.

• The inspections need to be performed by
qualified personnel.

• To be effective, inspections must be carried
out routinely. This requires a  corporate
commitment to implementing them. 

• Inspectors need to be properly motivated to
perform a thorough visual inspection.

KEY PROGRAM COMPONENTS

Visual inspections for signs of storm water
contamination should be performed routinely.
Flows should be observed during dry periods to
determine the presence of any stains, sludge, odors,
and other abnormal conditions.   

Visual inspections should also be made at all storm
water discharge outlet locations during the first
hour of a storm event, once runoff has reached its
maximum flow rate.  Inspectors should examine the
discharge for the presence of floating and
suspended materials, oil and grease, discoloration,
turbidity, foam, or odor.
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Inspection frequency interval may be determined by
the storm water discharge permit, by storm
frequency, or by the potential risk from the site.
Inspections should be made at least once a month in
areas with frequent storms; inspections may be less
frequent where storms are less frequent.  Finally,
inspection frequency may be based in part on the
history of previous spills and leaks.  Experienced
personnel should evaluate the causes of previous
accidents, assess the risks for future accidents, and
determine an inspection schedule based on these
risks.  

Proper records of inspection results must be kept.
The record for each inspection should include the
date of the inspection, the names of the personnel
who performed the inspection, and their
observations.

Visual inspections of a facility should focus on the
following key areas:

• Storage facilities.

• Transfer pipelines.

• Loading and unloading areas.

• Pipes, pumps, valves, and fittings.

• Tanks (including internal and external
inspection of the tank for corrosion and
inspection of its support or foundation for
deterioration).

• Primary or secondary containment facilities.

• Shipping containers.

In addition, a visual inspection should include
assessing the integrity of the storm water collection
system; checking for leaks, seepage, and overflows
from sludge and waste disposal sites; and ensuring
that dry chemicals and dust from industrial areas is
not exposed to wind or other elements that may move
them into the runoff.

IMPLEMENTATION

A visual inspection BMP program should be
incorporated into every storm water discharger’s
record keeping and internal reporting structure.  

Outfall flow rates and the presence of oil sheens,
floatables, coarse solids, color, and odors will
probably be the most useful indicators of potential
problems.  Specific parameters to look for in
completing a visual inspection include the
following:

• Odor:  Discharge odors can vary widely.
Some may indicate the source of
contamination.  Industrial discharges may
smell like a particular spoiled product, oil,
gasoline, a specific chemical, or a solvent.
For example, the decomposition of organic
wastes in a discharge will release sulfide
compounds, creating an intense smell of
rotten eggs.   Significant sanitary
wastewater contributions will also cause
pronounced and distinctive odors.

• Color:  Color may indicate inappropriate
discharges, especially from industrial
sources.  Industrial discharges may be any
color.  Dark colors, such as brown, gray, or
black, are most common.  For instance,
flow contaminated by meat processing
industries is usually a deep reddish-brown.
Paper mill wastes (plating-mill wastes) are
often yellow.  Wash water from cement and
stone working plants can cause cloudy
discharges.  Contamination from industrial
areas may come from process waters (slug
or continuous discharges); from equipment
and work area wash water discharged to
floor drains; or from spills washed into
storm drains.

• Turbidity: Turbidity is often affected by the
degree of gross contamination.  Industrial
flows can be cloudy (moderately turbid) or
opaque (highly turbid).  Undiluted industrial
discharges, such as those coming from
continual flow sources or intermittent spills,
are often highly turbid.  Sanitary wastewater
is also often cloudy in nature.
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• Floatable matter:  A contaminated flow may
also contain floatable solids or liquids.
Identifying floatables can aid in finding the
source of the contamination, because these
substances are usually direct products or
byproducts of the manufacturing process or
the sanitary system.  Examples of floatables
of industrial origin are animal fats, spoiled
food products, oils, plant parts, solvents,
sawdust, foams, packing materials, and fuel.

• Deposits and Stains:  Deposits and stains
(residues) are any type of coating that
remains after a non-storm water discharge
has ceased.  Deposits or stains usually are of
a dark color and usually cover the area
surrounding the storm water discharge.
They often contain fragments of floatable
substances, and, at times, take the form of a
crystalline or amorphous powder.  For
example, contamination from leather
tanneries often produces grayish-black
deposits containing fragments of animal
flesh and hair.  Another characteristic
example is the coating of white crystalline
powder formed on sewer outfalls by
nitrogenous fertilizer wastes.

• Vegetation:  Storm water discharges often
affect surrounding vegetation.  Industrial
pollutants often cause a substantial
alteration in the chemical composition and
pH of the discharge water, which can affect
plant growth even when the source of
contamination is intermittent.  For example,
nutrients from various food product wastes
increase plant growth.  In contrast, the
discharge of chemical dyes and inorganic
pigments from textile mills may decrease
vegetation, as these discharges are often
very acidic.  In either case, even when the
pollution source is gone, the vegetation
surrounding the discharge will continue to
show the effects of the contamination.

In order to accurately judge if the vegetation
surrounding a discharge is normal, the
observer must take into account recent
weather conditions, as well as the time of
year.  Increased or inhibited plant growth

near storm water discharges, as well as dead
and decaying plants, is often a sign of
pollution.  However, it is important to
distinguish whether plant damage is caused
by contamination or by the physical effects
of increased flows, such as scour.  This can
be done by chemically analyzing the flow or
by confirming its source through additional
visual inspections.  

• Structural Damage: Structural damage is
also a sign of industrial discharge
contamination.  Cracked or deteriorated
concrete or peeling surface paint at an
outfall usually indicates the presence of
severely contaminated discharges.
Contaminants causing this type of damage
are usually very acidic or basic and are
usually of industrial origin.  For instance,
discharges from primary metal industries
may cause structural damage because their
batch dumps are highly acidic.

The effectiveness visual inspections in reducing
storm water runoff contamination is highly variable
and dependent upon site-specific parameters. 
These factors include inspectors’ motivation level,
the types of industrial activity occurring at the
facility, and the facility’s maintenance procedures.
Because familiarity with facility operations is
essential in performing effective visual inspections,
the inspections should be assigned to qualified staff
such as maintenance personnel or environmental
engineers.  Figure 1 provides a sample visual
evaluation worksheet that can be used to record the
results of the inspections.

COSTS

Costs for performing the visual inspection BMP are
minimal and consist of direct labor and overhead
costs for staff hours spent on training, planning
inspections, inspecting, and completing follow up
activities.  Annual costs can be estimated using the
example in Table 1.  Figure 2 can be used as a
worksheet to calculate the estimated annual cost for
implementing a visual inspection program.

0011342



REFERENCES

1. California Environmental Protection
Agency, 1992.  Staff Proposal for
Modification to Water Quality Order No.
91-13  DWQ Was te  Discharge
Requirements for Dischargers of Storm
Water Associated with Industrial Activities,
Draft Wording, Monitoring Program and
Reporting Requirements.

2. Pitt R., D. Barbe, D. Adrian,  and R. Field,
1992.  Investigation of Inappropriate
Pollutant Entries into Storm Drainage
Systems-A Users Guide. U.S. EPA, Edison,
NJ.

3. U.S. EPA,  1981. NPDES BMP Guidance
Document.

4. U.S. EPA.  Pre-print, 1992.  Storm Water
Management for Industrial Activities:
Developing Pollution Prevention Plans and
Best Management Practices.  EPA 832-R-
92-006.

ADDITIONAL INFORMATION

Center for Watershed Protection
Tom Schueler
8391 Main Street
Ellicott City, MD 21043

Outfall # _______________ Photograph # _______________ Date: _______________

Location:  ____________________________________________

Weather: air temp.:  ________0C rain:   Y       N        sunny cloudy

Outfall flow rate estimate:______L/sec

Known industrial or commercial uses in drainage area? Y N

Describe:  __________________________________________________

PHYSICAL OBSERVATIONS

Odor: none sewage sulfide         oil       gas     rancid-sour    other: ___________

Color: none yellow brown green gray         other: ___________

Turbidity: none cloudy opaque

Floatables: none petroleum sheen sewage other:  _____________ (collect sample)

Deposits/stains: none sediment oily           describe:  ____________ (collect sample)

Vegetation conditions: normal excessive growth inhibited growth

extent:  ___________________________________________

Damage to outfall structures:

identify structure:  ___________________________________

damage: none   /  concrete cracking   /   concrete spalling   /   peeling paint   /   corrosion

other damage:  _____________________________________

extent:  ___________________________________________

Source: Pitt, et. al, 1992.

FIGURE 1  VISUAL INSPECTION WORKSHEET
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Northern Virginia Planning District Commission
David Bulova
7535 Little River Turnpike, Suite 100
Annandale, VA 22003

Oklahoma Department of Environmental Quality
Don Mooney
Water Quality Division, Storm Water Unit
P.O. Box 1677
Oklahoma City, OK 73101-1677

Southeastern Wisconsin Regional Planning
Commission
Bob Biebel
916 N. East Avenue, P.O. Box 1607
Waukesha, WI 53187

United States Postal Service
Charles Vidich
6 Griffin Road North
Windsor, CT  06006-7030

TABLE 1 EXAMPLE OF VISUAL INSPECTION PROGRAM COSTS

Title Quantity Average
Hourly Rate

($)

Overhead*
Multiplier

Estimated
Yearly Hours

on SW
Training

Estimated
Annual Cost

($)

Storm Water Engineer 1 x 15 x 2.0 x 20 = 600

Plant Management 5 x 20 x 2.0 x 10 = 2,000

Plant Employees 100 x 10 x 2.0 x 5 = 10,000

TOTAL ESTIMATED ANNUAL COST          $12,600

*Note: Defined as a multiplier (typically ranging between 1 and 3) that takes into account those costs associated with     
          payroll expenses, building expenses, etc.

Source: U.S. EPA, 1992.

Title Quantity Average
Hourly

Rate ($)

Overhead
Multiplier

Estimated Yearly
Hours on SW

Training

Estimated
Annual Cost($)

_______________ ________ x _________
_

x ________ x ______________ = ________ (A)

_______________ ________ x _________
_

x ________ x ______________ = ________ (B)

_______________ ________ x _________
_

x ________ x ______________ = ________ (C)

_______________ ________ x _________
_

x ________ x ______________ = ________ (D)

Source: U.S. EPA, 1992.

FIGURE 2 SAMPLE INSPECTION PROGRAM COST WORKSHEET

0011344



For more information contact:

Municipal Technology Branch
U.S. EPA
Mail Code 4204
401 M St., S.W.
Washington, D.C., 20460

The mention of trade names or commercial
products does not constitute endorsement or
recommendation for the use by the U.S.
Environmental Protection Agency. 
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FOREWORD 

In December 1986, U.S. EPA's Assistant Administrator for Water initiated a major study of the 
Agency's surface water monitoring activities. The resulting report, entitled "Surface Water 
Monitoring: A Framework for Change" (U.S. EPA 1987), emphasizes the restructuring of existing' 
monitoring programs to better address the Agency's current priorities, e.g., toxics, nonpoint source 
impacts, and documentation of "environmental results." The study also provides specific 
recommendations on effecting the necessary changes. Principal among these are: 

1. To issue guidance on cost-effective approaches to problem identification and trend 
assessment. 

2. To accelerate the development and application of promising biological monitoring 
techniques. 

In response to these recommendations, the Assessment and Watershed Protection Division developed 
the rapid bioassessment protocols (RBPs) designed to provide basic aquatic life data for water 
quality management purposes such as problem screening, site ranking, and trend monitoring, and 
produced a document in 1989 (Platkin et al. 1989). Although none of the protocols were meant to 
provide the rigor of fully comprehensive studies, each was designed to supply pertinent, cost
effective information when applied in the appropriate context. 

As the technical guidance for biocriteria has been developed by BP A, states have found these 
protocols useful as a framework for their monitoring programs. This document was meant to have a 
self-corrective process as the science advances; the implementation by state water resource agencies 
has contributed to refinement of the original RBPs for regional specificity. This revision reflects the 
advancement in bioassessment methods since 1989 and provides an updated compilation of the most 
cost-effective and scientifically valid approaches. 

Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - i 
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DEDICATION 

All of us who have dealt with the evaluation and diagnosis of perturbation to our aquatic resources 
owe an immeasurable debt of gratitude to Dr. James L. Plajkin. In addition. to developing the 
precursor to this document in 1989, Jim was a driving force within EPA to increase the use of 
biology in the water pollution control program until his untimely death on February 6, 1990. 
Throughout his decade-long career with EPA, his expertise in ecological assessment, his dedication, 
and his vision were instrumenta'.l in changing commonly held views of what constitutes pollution and 
the basis for pollution control programs. Jim will be remembered for his love of life, his enthusiasm, 
and his wit. As a small token of our esteem, we dedicate this revised edition of the RBPs to his 
memory. 
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THE CONCEPT OF RAPID 

BIOASSESSMENT 

1.1 PURPOSE OF THE DOCUMENT 

The primary purpose of this document is to describe a 
practical technical reference for conducting cost-effective 
biological assessments of lotic systems. The protocols 
presented are not necessarily intended to replace those 

. already in use for bioassessment nor is it intended to be used 
as a rigid protocol without regional modifications. Instead, 
they provide options for agencies or groups that wish to 
implement rapid biological assessment and monitoring 

Biological assessment is an 
evaluation of the condition of a 
waterbody using biological surveys 
and other direct measurements of the 
resident biota in surface waters. 

techniques. This guidance, therefore, is intended to provide basic, cost-effective biological methods 
for states, tribes, and local agencies that (1) have no established bioassessment procedures, (2) are 
looking for alternative methodologies, or (3) may need to supplement their existing programs (not 
supersede other bioassessment approaches that have already been successfully implemented). 

The Rapid Bioassessment Protocols (RBPs) are essentially a synthesis of existing methods that have 
been employed by various State Water Resource Agencies (e.g., Ohio Environmental Protection 
Agency [EPA], Florida Department of Environmental Protection [DEP], Delaware Department of 
Natural Resources and Environmental Control [DNREC], Massachusetts DEP, Kentucky DEP, and 
Montana Department of Environmental Quality [DEQ]). Protocols for 3 aquatic assemblages (i.e., 
periphyton, benthic macroinvertebrates, fish) and habitat assessment are presented. All of these 
protocols have been tested in streams in various parts of the country. The choice of a particular 
protocol should depend on the purpose of the bioassessment, the need to document conclusions with 
confirmational data, and available resources. The original Rapid Bioassessment Protocols were 
designed as inexpensive screening tools for determining if a stream is supporting or not supporting a 
designated aquatic life use. The basic information generated from these methods would enhance the 
coverage of broad geographical assessments, such as State and National 305(b) Water Quality 
Inventories. However, members of a 1986 benthic Rapid Bioassessment Workgroup and reviewers 
of this document indicated that the Rapid Bioassessment Protocols can also be applied to other 
program areas, for example: 

• Characterizing the existence and severity of impairment to the water resource 

• Helping to identify sources and causes of impairment 

• Evaluating the effectiveness of control actions and restoration activities 

• Supporting use attainability studies and cumulative impact assessments 

• Characterizing regional biotic attributes of reference conditions 

Therefore, the scope of this guidance is considered applicable to a wider range of planning and 
management purposes than originally envisioned, i.e., they niay be appropriate for priority setting, 
point and nonpoint-source evaluations, use attainability analyses, and trend monitoring, as well as 
initial screening. 
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1.2 HISTORY OF Tl:lE RAPID BIOASSESSMENT PROTOCOLS 

In the mid-1980's, the need for cost-effective biological survey techniques was realized because of 
rapidly dwindling resources for monitoring and assessment and the extensive miles of un-assessed 
stream miles in the United States. It was also recognized that the biological data needed to make 
informed decisions relevant to the Nation's waters were greatly lacking across the country. It was 
further recognized that it was crucial to collect, compile, analyze, and inte1pret environmental data 
rapidly to facilitate management decisions and resultant actions for control and/or mitigation of 
impairment. Therefore, the principal conceptual underpinnings of the RBPs were: 

• Cost-effective, yet scientifically valid, procedures for biological surveys 

• Provisions for multiple site investigations in a field season 

• Quick tum-around of results for management decisions 

• Scientific reports easily translated to management and the public 

• Environmentally-benign procedures. 

The original RBPs were developed in two phases. The first phase centered on the development and 
refmement of the benthic macroinvertebrate protocols. The second phase involved the addition of 
analogous protocols pertinent to the assessment of fish assemblages. 

The benthic macroinvertebrate protocols were originally developed by consolidating procedures in 
use by various State water quality agencies. In 1985, a survey was conducted to identify States that 
routinely perform screening-level bioassessments and believed that such efforts were important to 
their monitoring programs. Guidance documents and field methods in common use were evaluated 
in an effort to identify successful bioassessment methods that used different levels of effort. Original 
survey materials and information obtained from direct personal contacts were used to develop the 
draft protocols. 

Missouri Department of Natural Resources (DNR) and. Michigan Department of Natural Resources 
both used an approach upon which the screening protocol (RBP I) in the original document was 
based. The second (RBP II) was more time and labor intensive, incmporating field sampling and 
family-level taxonomy, and was a less intense version ofRBP III. The concept of family-level 
taxonomy was based on the approach used by the Virginia State Water Control Board (SWCB) in the 
late 1980s. The third protocol (RBP III) incorporated certain aspects of the methods used by the 
North Carolina Division of Environmental Management (DEM) and the New York Department of 
Environmental Conservation (DEC) and was the most rigorous of the 3 approaches. 

In response to a number of comments received from State and USEP A personnel on an earlier 
version of the RBPs, a set of fish protocols was also included. Fish protocol V was based on Karr's 
work (1981) with the Index of Biological Integrity (IBI), Gammon's Index of Well Being (1980), and 
standard fish population assessment models, coupled with certain modifications for implementation 
in different geographical regions. During the same time period as the development of the RBPs, 
Ohio EPA developed precedent-setting biological criteria using the IBI and Index of Well Being 
(IWB), as well as a benthic macroinvertebrate index, called the Invertebrate Community Index (ICI), 
and published methods and supporting documentation (Ohio EPA 1987). A substantial database on 
their use for site-specific fish and benthic macroinvertebrate assessments exists, and has been 
published (DeShon 1995, Yoder 1995, Yoder and Rankin 1995a,b). In the intervening years since 
1989, several other states have followed suit with similar methods (Davis et al. 1996). 
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A workgroup of State and USEP A Regional biologists (listed below) was formed in the late 1980's to 
review and refine the original draft protocols. The Rapid Bioassessment W orkgroup was convened 
from 1987 through 1989 and included biologists using the State methods described above and 
biologists from other regions where pollution sources and aquatic systems differed from those areas 
for which the draft protocols were initially developed. 

USEPA 
James Plafkin1

, Assessment and Watershed Protection Division (A WPD), USEPA 
Michael Bilger2, USEPA Region I 
Michael Bastian2, USEP A Region VI 
William Wuerthele, USEPA Region VIII 
Evan Homig2, USEP A Region X 

STATES 
Brenda Sayles, Michigan DNR 
John Howland2, Missouri DNR 
Robert Bode, New York DEC 
David Lenat, North Carolina DEM 

·Michael Shelor2, Virginia SWCB 
Joseph Ball, Wisconsin DNR 

The original RBPs (Plafkin et al. 1989) have been widely distributed and extensively tested across 
the United States. Under the direction of Chris Faulkner, Monitoring Branch of A WPD the A WPD 
of US EPA, a series of workshops has been conducted across the Nation since 1989 that have been 
directed to training and discussions on the concept and approach to rapid bioassessment. As a result 
of these discussions and the opportunity of applying the techniques in various stream systems, the 
procedures have been improved and refined, while maintaining the basic concept of the RBPs. This 
document reflects those improvements and serves as an update to USEP A's Rapid Bioassessment 
Protocols. 

1.3 ELEMENTS OF THIS REVISION 

Refinements to the original RBPs have occurred from regional testing and adaptation by state agency 
biologists and basic researchers. The original concept of large, composited samples, and multimetric 
analyses has remained intact for the aquatic assemblages, and habitat assessment has remained 
integral to the assessment. However, the specific methods for benthic macroinvertebrates have been 
refined, and protocols for periphyton surveys have been added. A section on conducting 
performance-based evaluations, i.e., determining the precision and sensitivity of methods, to enable 
sharing of comparable data despite certain methodological differences has been added. Various 
technical issues, e.g., the testing of subsampling, selection of index period, selection and calibration 
of biological metrics for regional application have been refined since 1989. Many of these technical 
issues, e.g., development of reference condition, selection of index period and selection/calibration 
of metrics, have been discussed in other documents and sources (Barbour et al. 1995, Gibson et al. 
1996, Barbour et al. 1996a). This revision draws upon the original RBPs (Plafkin et al. 1989) as well 
as numerous other sources that detail relevant modifications. This document is a compilation of the 
basic approaches to conducting rapid bioassessment in streams and wadeable rivers and focuses on 

deceased 
2 no longer with state agency or USEP A department relevant to water resource assessments of 

ecosystem health. 
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the periphyton, benthic macroinvertebrates, and fish assemblages and assessing the quality of the 
physical habitat structure. 
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APPLICATION OF RAPID BIOASSESSMENT 

PROTOCOLS (RBPs) 

2.1 A FRAMEWORK FOR IMPLEMENTING THE RAPID 
BIOASSESSMENT PROTOCOLS 

The Rapid Bioassessment Protocols advocate an integrated assessment, comparing habitat (e.g., 
physical structure, flow regime), water quality and biological measures with empirically defined 
reference conditions (via actual reference sites, historical data, and/or modeling or extrapolation). 
Reference conditions are best established through systematic monitoring of actual sites that represent 
the natural range of variation in "minimally" disturbed water chemistry, habitat, and biological 
conditions (Gibson et al. 1996). Of these 3 components of ecological integrity, ambient water 
chemistry may be the most difficult to characterize because of the complex array of possible 
constituents (natural and otherwise) that affect it. The implementation framework is enhanced by the 
development of an empirical relationship between habitat quality and biological condition that is 
refined for a given region. As additional information is obtained from systematic monitoring of 
potentially impacted and site-specific control sites,' the predictive power of the empirical relationship 
is enhanced. Once the relationship between habitat and biological potential is understood, water 
quality impacts can be objectively discriminated from habitat effects, and control and rehabilitation 
efforts can be focused on the most important source of impairment. 

2.2 CHRONOLOGY OF TECHNICAL GUIDANCE 

A substantial scientific foundation was required before the USEP A could endorse a bioassessment 
approach that was applicable on a national basis and that served the purpose of addressing impacts to 
surface waters from multiple stressors (see Stribling et al. 1996a). Dr. James Karr is credited for his 
innovative thinking and research in the mid-1970's and early 1980's that provided the formula for 
developing bioassessment strategies to address issues mandated by the Clean Water Act. The 
USEP A convened a few key workshops and conferences during a period from the mid-1970's to mid-
1980's to provide an initial forum to discuss aspects of the role of biological indicators and 
assessment to the integrity of surface water. These workshops and conferences were attended by 
National scientific authorities who contributed immensely to the current bioassessment approaches 
advocated by the USEP A. The early RBPs benefitted from these activities, which fostered attention 
to biological assessment approaches. The RBPs embraced the multimetric approach described in the 
IBI (see Karr 1981, Karr et al. 1986) and facilitated the implementation ofbioassessment into 
monitoring programs across the country. 

Since the publication of the original RBPs in 1989, U.S. Environmental Protection Agency (USEP A) 
has produced substantial guidance and documentation on both bioassessment strategies and 
implementation policy on biological surveys and criteria for water resource programs. Much of this 
effort was facilitated by key scientific researchers who argued that bioassessment was crucial to the 
underpinnings of the Clean Water Act. The work of these researchers that led to these USEP A 
documents resulted in the national trend of adapting biological assessment and monitoring 
approaches for detecting problems, evaluating Best Management Practices (BMPs) for mitigation of 
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nonpoint source impacts, and monitoring ecological health over time. The chronology of the crucial 
USEPA guidance, since the mid-1980's, relevant to bioassessment in streams and rivers is presented 
in Table 2-1. (See Chapter 11 [Literature Cited] for EPA document numbers.) 

Table 2-1. Chronology ofUSEPA bioassessment guidance {relevant to streams and rivers). 

Year Document Title Relationship to Bioassessment Citation 

1987 Surface Water Monitoring: A Framework for USEP A calls for efficacious methods to assess and USEPA 
Change determine the ecological health of the nation's 1987 

surface waters. 

1988 Proceedings of the First National Workshop on USEP A brings together agency biologists and USEPA 
Biological Criteria (Lincolnwood, Illinois) "basic" researchers to establish a framework for the 1988 

initial development of biological criteria and 
associated biosurvey methods. 

1989 Rapid Bioassessment Protocols for Use in The initial development of cost-effective methods in Plafkin et 
Streams and Rivers: Benthic Macroinvertebrates response to the mandate by USEPA (1987), which al. 1989 
and Fish are to provide biological data on a national scale to 

address the goals of the Clean Water Act. 

1989 Regionalization as a Tool for Managing USEP A develops the concept of ecoregions and Gallant et 
Environmental Resources partitions the contiguous U.S. into homogeneous al. 1989 

regions of ecological similarity, providing a basis 
for establishment of regional reference conditions. 

1990 Second National Symposium on Water Quality USEPA holds a series of National Water Quality USEPA 
Assessment: Meeting Summary Symposia. In this second symposium, biological 1990a 

monitoring is introduced as an effective means to 
evaluating the quality of water resources. 

1990 Biological Criteria: National Program Guidance The concept of biological criteria is described for USEPA 
for Surface Waters implementation into state water quality programs. 1990b 

The use ofbiocriteria for evaluating attainment of 
"aquati<: life use" is discussed. 

1990 Macroinvertebrate Field and Laboratory Methods This USEP A document is a compilation of the Klemm et 
for Evaluating the Biological Integrity of Surface current "state-of-the-art" field and laboratory al. 1990 
Waters method.:; used for surveying benthic 

macroinvertebrates in all surface waters (i.e., 
streams, rivers, lakes, and estuaries). 

1991 Biological Criteria: State Development and The status ofbiocriteria and bioassessment USEPA 
Implementation Efforts programs as of 1990 is summarized here. 1991a 

1991 Biological Criteria Guide to Technical Literature A limited literature survey of relevant research USEPA 
papers and studies is compiled for use by state 1991b 
water resource agencies. 

1991 Technical Support Document for Water USEP A describes the approach for implementing USEPA 
Quality-Based Toxics Control water quality-based toxics control of the nation's 1991c 

surface waters, and discusses the value of 
integrating three monitoring tools, i.e., chemical 
analyses, toxicity testing, and biological surveys. 

1991 Biological Criteria: Research and Regulation, This national symposium focusc!s on the efficacy of USEPA 
Proceedings of the Symposium implementing biocriteria in all surface waters, and 1991d 

the proceedings documents the varied applicable 
approa<:hes to bioassessments. 
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Table 2-1. Chronology ofUSEPA bioassessment guidance (relevant to streams and rivers) (Continued). 

Year Document Title Relationship to Bioassessment 

1991 Report of the Ecoregions Subcommittee of the The SAB (Science Advisory Board) reports 
Ecological Processes and Effects Co~ittee favorably that the use of ecoregions is a useful 

framework for assessing regional fauna and flora 
Ecoregions become more widely viewed as a basis 
for establishing regional reference conditions. 

1991 Guidance for the Implementation of Water The establishment of the TMDL (total maximum 
Quality-~ased Decisions: The TMDL Process daily loads) process for cumulative impacts 

(nonpoint and point sources) supports the need for 
more effective monitoring tools, including 
biological and habitat assessments. 

.1991 Design Report for EMAP, the Environmental USEPA's Environmental Monitoring and 
Monitoring and Assessment Program Assessment Program (EMAP) is designed as a 

rigorous national program for assessing the 
ecological status of the nation's surface waters. 

1992 Procedures for Initiating Narrative Biological A discussion of the concept and rationale for 
Criteria establishing narrative expressions ofbiocriteria is 

presented in this USEP A document. 

1992 Ambient Water-Quality Monitoring in the U.S. Provide first-year summary of task force efforts to 
First Year Review, Evaluation, and develop and recommend framework and approach 
Recommendations for improving water resource quality monitoring. 

1993 Fish Field and Laboratory Methods for A compilation of the current "state-of-the-art" field 
Evaluating the Biological Integrity of Surface and laboratory methods used for surveying the fish 
Waters assemblage and assessing fish health is presented in 

this document. 

1994 Surface Waters and Region 3 Regional· USEPA focuses its EMAP program on streams and 
Environmental Monitoring and Assessment wadeable rivers and initiates an approach in a pilot 
Program: 1994 Pilot Field Operations and study in the Mid-Atlantic Appalachian mountains. 
Methods Manual for.Streams 

1994 Watershed Protection: TMDL Note #2, USEP A describes the value and application of 
Bioassessment and TMDLs bioassessment to the TMDL process. 

1994 Report of the Interagency Biological Methods Summary and results of workshop designed to 
Workshop coordinate monitoring methods among multiple 

objectives and states. [Sponsored by the USGS] 

1995 Generic Quality Assurance Project Plan Guidance USEP A develops guidance for quality assurance 
for Programs Using Community Level Biological and quality control for biological survey programs. 
Assessment in Wadeable Streams and Rivers 

1995 The Strategy for Improving Water Quality An Intergovernmental Task Force (ITFM) 
Monitoring in the United States: Final Report of comprised of several federal and state agencies draft 
the Intergovernmental Task Force on Monitoring a monitoring strategy intended to provide a 
Water Quality cohesive approach for data gathering, integration, 

and interpretation. 

1995 The Strategy for Improving Water Quality Various issue papers are compiled in these technical 
Monitoring in the United States: Final Report of appendices associated with ITFM's final report. 
the Intergovernmental Task Force on Monitoring 
Water Quality, Technical Appendices 

1995 Environmental Monitoring and Assessment A revision and update of the 1994 Methods Manual 
Program Surface Waters: Field Operations and forEMAP. 
Methods for Measuring the Ecological Condition 
ofWadeable Streams 
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Table 2-1. Chronology of USEPA bioassessment guidance (relevant to streams and rivers) (Continued). 

Year Document Title Relationship to Bioassessment Citation 

1996 Biological Assessment Methods, Biocriteria, and USEP A compiles a comprehensive literature survey Stribling 
Biological Indicators: Bibliography of Selected of pertinent research papers and studies for et al. 
Technical, Policy, and Regulatory Literature biological assessment methods. This document is 1996a 

expanded and updated from USEPA 1991b. 

1996 Summary of State Biological Assessment The status ofbioassessment and biocriteria Davis et 
Programs for Wadeable Streams and Rivers programs in state water resource programs is al. 1996 

summarized in this document, providing an update 
ofUSEPA 1991a. 

1996 Biological Criteria: Technical Guidance for Technical guidance for development ofbiocriteria Gibson et 
Streams and Small Rivers for streams and wadeable rivers is provided as a al. 1996 

follow-up to the Program Guidance (USEP A 
1990b ). This technical guidance serves as a 
framework for developing guidance for other 
surface water types. 

1996 The Volunteer Monitor's Guide to Quality USEP A develops guidance for quality assurance for USEPA 
Assurance Project Plans citizen monitoring programs. 1996a 

1996 Nonpoint Source Monitoring and Evaluation USEP A describes how biological survey methods USEPA 
Guide are used in nonpoint-source investigations, and 1996b 

explains the value of biological and habitat 
assessment to evaluating BMP implementation and 
identifying impairment. 

1996 Biological Criteria: Technical Guidance for USEP A describes and define different statistical Reckhow 
Survey Design and Statistical Evaluation of approaches for biological data analysis and and 
Biosurvey Data development of biocriteria. Warren-

Hicks 
1996 

1997 EstuarineJNear Coastal Marine Waters USEP A provides technical guidance on biological USEPA 
Bioassessment and Biocriteria Technical assessment methods and biocriteria development for 1997a 
Guidance estuarine and near coastal waters. 

1997 Volunteer Stream Monitoring: A Methods USEP A provides guidance for dtizen monitoring USEPA 
Manual groups to use biological and habitat assessment 1997b 

methods for monitoring streams. These methods 
are based in part on the RBPs. 

1997 Guidelines for Preparation of Comprehensive USEP A provides guidelines for states for preparing USEPA 
State Water Quality Assessments (305[b] reports) 305(b) reports to Congress. 1997c 

1997 Biological Monitoring and Assessment: Using An explanation of the value, use, and scientific Karr and 
Multimetric Indexes Effectively principles associated with using a multimetric Chu 1999 

approach to bioassessment is provided by Drs. Karr 
and Chu. 

1998 Lake and Reservoir Bioassessment and USEP A provides technical guidance on biological USEPA 
Biocriteria Technical Guidance Document assessment methods and biocriteria development for 1998 

lakes and reservoirs. 

1998 Environmental Monitoring and Assessment A revision and update of the 1995 Methods Manual Lazorchak 
Program Surface Waters: Field Operations and for EM.AP. et al. 1998 
Methods for Measuring the Ecological Condition 
ofWadeable Streams 
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2.3 PROGRAMMATIC APPLICATIONS OF BIOLOGICAL DATA 

States (and tribes to a certain extent) are responsible for identifying water quality problems, 
especially those waters needing Total Maximum Daily Loads (TMDLs), and evaluating the 
effectiveness of point and nonpoint source water quality controls. The biological monitoring 
protocols presented in this guidance document will strengthen a state's monitoring program if other 
bioassessment and monitoring techniques are not already in place. An effective and thorough 
biological monitoring program can help to improve reporting (e.g., 305(b) reporting), increase the 
effectiveness of pollution prevention efforts, and document the progress of mitigation efforts. This 
section provides suggestions for the application of biological monitoring to wadeable streams and 
rivers through existing state programs. 

2.3.l CWA Section 305(b)-Water Quality Assessment 

Section 305(b) establishes a process for reporting information about the quality of the Nation's water 
resources (USEPA 1997c, USEPA 1994b). States, the District of Columbia, territories, some tribes, 
and certain River Basin Commissions have developed programs to monitor surface and ground 
waters and to report the current status of water quality biennially to USEPA. This information is 
compiled into a biennial National Water Quality Inventory report to Congress. 

Use of biological assessment in section 305(b) reports helps to define an understandable endpoint of 
relevance to society-the biological integrity ofwaterbodies. Many of the better-known and widely 
reported pollution cleanup success stories have involved the recovery or reappearance of valued 
sport fish and other pollution-intolerant species to systems from which they had disappeared 
(USEPA 1980). Improved coverage of biological integrity issues, based on monitoring protocols 
with clear bioassessment endpoints, will make the section 305(b) reports more accessible and 
meaningful to many segments of the public. 

Biological monitoring provides data that augment several of the section 305(b) reporting 
requirements. In particular, the following assessment activities and reporting requirements are 
enhanced through the use of biological monitoring information: 

• Determine the status of the water resource (Are the designated/beneficial and aquatic 
life uses being met?). 

• Evaluate the causes of degraded water resources and the relative contributions of 
pollution sources. 

• Report on the activities underway to assess and restore water resource integrity. 

• Determine the effectiveness of control and mitigation programs. 

• Measure the success of watershed management plans. 

2.3.2 CWA Section 319-Nonpoint Source Assessment 

The 1987 Water Quality Act Amendments to the Clean Water Act (CWA) added section 319, which 
established a national program to assess and control nonpoint source (NPS) pollution. Under this 
program, states are asked to assess their NPS pollution problems and submit these assessments to 
USEP A. The assessments include a list of "navigable waters within the state which, without 
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additional action to control nonpoint source of pollution, cannot reasonably be expected to attain or 
maintain applicable water quality standards or the goals and requirements of this Act." Other 
activities under the section 319 process require the identification of categories and subcategories of 
NPS pollution that contribute to the impairment of waters, descriptions of the procedures for 
identifying and implementing BMPs, control measures for reducing NPS pollution, and descriptions 
of state and local programs used to abate NPS pollution. Based on the assessments, states have 
prepared nonpoint source management programs. 

Assessment of biological condition is the most effective means of evaluating cumulative impacts 
from nonpoint sources, which may involve habitat degradation, chemical contamination, or water 
withdrawal (Karr 1991). Biological assessment techniques can improve evaluations ofnonpoint 
source pollution controls (or the combined effectiveness of current point and nonpoint source 
controls) by comparing biological indicators before and after implementation of controls. Likewise, 
biological attributes can be used to measure site-specific ecosystem response to remediation or 
mitigation activities aimed at reducing nonpoint source pollution impacts or response to pollution 
prevention activities. 

2.3.3 Watershed Protection Approach 

Since 1991, USEPA has been promoting the Watershed Protection Approach (WP A) as a framework 
for meeting the Nation's remaining water resource challenges (USEPA 1994c ). USEP A's Office of 
Water has taken steps to reorient and coordinate point source, nonpoint source, surface waters, 
wetlands, coastal, ground water, and drinking water programs in support of the watersheq approach. 
USEPA has also promoted multi-organizational, multi·-objective watershed management projects 
across the Nation. 

The watershed approach is an integrated, inclusive strategy for more effectively protecting and 
managing surface water and ground water resources ai1d achieving broader environmental protection 
objectives using the naturally defined hydrologic unit (the watershed) as the integrating management 
unit. Thus, for a given watershed, the approach encompasses not only the water resource, such as a 
stream, river, lake, estuary, or aquifer, but all the land from which water drains to the resource. The 
watershed approach places emphasis on all aspects of water resource quality-physical (e.g., 
temperature, flow, mixing, habitat); chemical (e.g., conventional and toxic pollutants such as 
nutrients and pesticides); and biological (e.g., health and integrity of biotic communities, 
biodiversity). 

As states develop their Watershed Protection Approach (WPA), biological assessment and 
monitoring offer a means of conducting comprehensive evaluations of ecological status and 
improvements from restoration/rehabilitation activities. Biological assessment integrates the 
condition of the watershed from tributaries to mainstem through the exposure/response of indigenous 
aquatic communities. 

2.3.4 CW A Section 303( d)-The TMDL Process 

The technical backbone of the WP A is the TMDL process. A total maximum daily load (TMDL) is a 
tool used to achieve applicable water quality standards. The TMDL process quantifies the loading 
capacity of a waterbody for a given stressor and ultimately provides a quantitative scheme for 
allocating loadings (or external inputs) among pollutant sources (USEPA 1994a). In doing so, the 
TMDL quantifies the relationships among sources, stressors, recommended controls, and water 
quality conditions. For example, a TMDL might mathematically show how a specified percent 
reduction of a pollutant is necessary to reach the pollutant concentration reflected in a water quality 
standard. 
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Section 303( d) of the CW A requires each state to establish, in accordance with its priority rankings, 
the total maximum daily load for each waterbody or reach identified by the state as failing to meet, 
or not expected to meet, water quality standards after imposition of technology-based controls. In 
addition, TMDLs are vital elements of a growing number of state programs. For example, as more 
permits incorporate water quality-based effluent limits, TMDLs are becoming an increasingly 
important component of the point-source control program. 

TMDLs are suitable for nonchemical as well as chemical stressors (USEPA 1994a). These include 
all stressors that contribute to the failure to meet water quality standards, as well as any stressor that 
presently threatens but does not yet impair water quality. TMDLs are applicable to waterbodies 
impacted by both point and nonpoint sources. Some stressors, such as sediment deposition or 
physical alteration of instream habitat, might not clearly fit traditional concepts associated with 
chemical stressors and loadings. For these nonchemical stressors, it might sometimes be difficult to 
develop TMDLs because oflimitations in the data or in the technical methods for analysis and 
modeling. In the case of nonpoint source TMDLs, another difficulty arises in that the CWA does not 
provide well-defined support for regulatory control actions as it does for point source controls, and 
controls based on another statutory authority might be necessary. 

Biological assessments and criteria address the cumulative impacts of all stressors, especially habitat 
degradation, and chemical contamination, which result in a loss of biological diversity. Biological 
information can help provide an ecologically based assessment of the status of a waterbody and as 
such can be used to decide which waterbodies need TMDLs (USEPA 1997c) and aid in the ranking 
process by targeting waters for TMDL development with a more accurate link between 
bioassessment and ecological integrity. 

Finally, the TMDL process is a geographically-based approach to preparing load and wasteload 
allocations for sources of stress that might impact waterbody integrity. The geographic nature of this 
process will be complemented and enhanced if ecological regionalization is applied as part of the 
bioassessment activities. Specifically, similarities among ecosystems can be grouped into 
homogeneous classes of streams and rivers that provides a geographic framework for more efficient 
aquatic resource management. 

2.3.5 CW A Section 402-NPDES Permits and Individual Control Strategies 

All point sources of wastewater must obtain a National Pollutant Discharge Elimination System 
(NPDES) perµiit (or state equivalent), which regulates the facility's discharge of pollutants. The 
approach to controlling and eliminating water pollution is focused on the pollutants determined to be 
harmful to receiving waters and on the sources of such pollutants. Authority for issuing NPDES 
permits is established under Section 402 of the CW A (USEPA 1989). 

Point sources are generally divided into two types-industrial and municipal. Nationwide, there are 
approximately 50,000 industrial sources, which include commercial and manufacturing facilities. 
Municipal sources, also known as publicly owned treatment works (POTWs), number about 15,700 
nationwide. Wastewater from municipal sources results from domestic wastewater discharged to 
POTWs, as well as the "indirect" discharge of industrial wastes to sewers. In addition, stormwater 
may be discrete or diffuse, but is also covered by NPDES permitting regulations. 

USEP A does not recommend the use of biological survey data as the basis for deriving an effluent 
limit for an NPDES permit (USEPA 1994d). Unlike chemical-specific water quality analyses, 
biological data do not measure the concentrations or levels of chemical stressors. Instead, they 
directly measure the impacts of any and all stressors on the resident aquatic biota. Where 
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appropriate, biological assessment can be used within the NPDES process (USEPA 1994d) to obtain 
information on the status of a waterbody where point sources might cause, or contribute to, a water 
quality problem. In conjunction with chemical water quality and whole-effluent toxicity data, ' 
biological data can be used to detect previously unmeasured chemical water quality problems and to 
evaluate the effectiveness of implemented controls. 

Some states have already demonstrated the usefulness of biological data to indicate the need for 
additional or more stringent permit limits (e.g., sole-source discharge into a stream where there is no 
significant nonpoint source discharge, habitat degradation, or atmospheric deposition) (USEPA 
1994d). In these situations, the biological findings triggered additional investigations to establish the 
cause-and-effect relationship and to determine the appropriate limits. In this manner, biological data 
support regulatory evaluations and decision making. Biological data can also be useful in 
monitoring highly variable or diffuse sources of pollution that are treated as point sources such as 
wet-weather discharges and stormwater runoff (USEPA l 994d). Traditional chemical water quality 
monitoring is usually only minimally informative for these types of point source pollution, and a 
biological survey of their impact might be critical to effectively evaluate these discharges and 
associated treatment measures. 

2.3.6 Ecological Risk Assessment 

Risk assessment is a scientific process that includes stressor identification, receptor characterization· 
and endpoint selection, stress-response assessment, and risk characterization (USEP A 1992, Suter et 
al. 1993). Risk management is a decision-making process that involves all the human-health and 
ecological assessment results, considered with political, legal, economic, and ethical values, to 
develop and enforce environmental standards, criteria, and regulations (Maughan 1993). Risk 
assessment can be performed on an on-site basis or can be geographically··based (i.e., watershed or 
regional scale), and it can be used to assess human health risks or to identify ecological impairments. 
In early 1997, a report prepared by a Presidential/Congressional Commission on risk enlarged the 
context of risk to include ecological as well as public health risks (Karr and Chu 1997). 

Biological monitoring is the essential foundation of ecological risk assessment because it measures 
present biological conditions - not just chemical contamination - and provides the means to 
compare them with the conditions expected in the absence of humans (Karr and Chu 1997). Results 
of regional bioassessment studies can be used in watershed ecological risk assessments to develop 
broad scale (geographic) empirical models of biological responses to stressors. Such models can 
then be used, in combination with exposure information, to predict risk due to stressors or to 
alternative management actions. Risks to biological resources are characterized, and sources of 
stress can be prioritized. Watershed risk managers can and should use such results for critical 
management decisions. 

2.3. 7 USEP A Water Quality Criteria and Standards 

The water quality standards program, as envisioned in Section 303(c) of the Clean Water Act, is a 
joint effort between the states and USEPA. The states have primary responsibility for setting, 
reviewing, revising, and enforcing water quality standards. USEP A develops regulations, policies, 
and guidance to help states implement the program and oversees states' activities to ensure that their 
adopted standards are consistent with the requirements of the CW A and relevant water quality 
standards regulations (40 CFR Part 131). USEPA has authority to review and approve or disapprove 
state standards and, where necessary, to promulgate federal water quality standards. 

A water quality standard defines the goals of a waterbody, or a portion thereof, by designating the 
use or uses to be made of the water, setting criteria necessary to protect those uses, and preventing 
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degradation of water quality through antidegradation provisions. States adopt water quality 
standards to protect public health or welfare, enhance the quality of water, and protect biological 
integrity. 

Chemical, physical, or biological stressors impact the biological characteristics of an aquatic 
ecosystem (Gibson et al. 1996). For example, chemical stressors c:;in result in impaired functioning 
or loss of a sensitive species and a change in community structure. Ultimately, the number and 
intensity of all stressors within an ecosystem will be evidenced by a change in the condition and 
function of the biotic community. The interactions among chemical, physical, and biological 
stressors and their cumulative impacts emphasize the need to directly detect and assess the biota as -
indicators of actual water resource impairments. 

Sections 303 ·and 304 of the CW A require states to protect biological integrity as part of their water 
quality standards. This can be accomplished, in part, through the development and use of biological 
criteria. As part of a state or tribal water quality standards program, biological criteria can provide 
scientifically sound and detailed descriptions of the designated aquatic life use for a specific 
waterbody or segment. They fulfill an important assessment function in water quality-based 
programs by establishing the biological benchmarks for (1) directly measuring the condition of the 
aquatic biota, (2) determining water quality goals and setting priorities, and (3) evaluating the 
effectiveness of implemented controls and management actions. 

Biological criteria for aquatic systems provide an evaluation benchmark for direct assessment of the 
condition of the biota that live either part or all of their lives in aquatic systems (Gibson et al. 1996) 
by describing (in narrative or numeric criteria) the expected bi~logical condition of a minimally 
impaired aquatic community (USEP A 1990b ). They can be used to define ecosystem rehabilitation 
goals and assessment endpoints. Biological criteria supplement traditional measurements (for 
example, as backup for hard-to-detect chemical problems) and will be particularly useful in assessing 
impairment due to nonpoint source pollution and nonchemical (e.g., physical and biological) 
stressors. Thus, biological criteria fulfill a function missing from USEPA's traditionally chemical
oriented approach to pollution control and abatement (USEPA 1994d). 

Biological criteria can also be used to refine the aquatic life use classifications for a state. Each state 
develops its own designated use classification system based on the generic uses cited in the CW A, 
including protection and propagation of fish, shellfish, and wildlife. States :frequently develop 
subcategories to refine and clarify designated use classes when several surface waters with distinct 
characteristics fit within the same use class or when waters do not fit well into any single category. 
As data are collected from biosurveys to develop a biological criteria program, analysis may reveal 
unique and consistent differences between aquatic communities that inhabit different waters with the 
same designated use. Therefore, measurable biological attributes can be used to refine aquatic life 
use or to separate 1 class of aquatic life into 2 or more subclasses. For example, Ohio has 
established an exceptional warmwater use class to include all unique ·waters (i.e., not representative 
of regional.streams and different from their standard warmwater class). 
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ELEMENTS OF BIOMONITORING 

3.1 BIOSURVEYS, BIOASSAYS, AND CHEMICAL MONITORING 

The water quality-based approach to pollution assessment requires various types of data. Biosurvey 
techniques, such as the Rapid Bioassessment Protocols (RBPs ), are best used for detecting aquatic 
life impairments and assessing their relative severity. Once an impairment is detected, however, 
additional ecological data, such as chemical and biological (toxicity) testing is helpful to identify the 
causative agent, its source, and to implement appropriate mitigation (USEPA 1991c). Integrating 
information from these data types as well as from habitat assessments, hydrological investigations, 
and knowledge of land use is helpful to provide a comprehensive diagnostic assessment of impacts 
from the 5 principal factors (see Karr et al. 1986, Karr 1991, Gibson et al. 1996 for description of 
water quality, habitat structure, energy source, flow regime, and biotic interaction factors). 
Following mitigation, biosurveys are important for evaluating the effectiveness of such control 
measures. Biosurveys may be used within a planning and management framework to prioritize water 
quality problems for more stringent assessments and to document "environmental recovery" 
following control action and rehabilitation activities. Some of the advantages of using biosurveys for 
this type of monitoring are: 

• Biological communities reflect overall ecological integrity (i.e., chemical, physical, 
and biological integrity). Therefore, biosurvey results directly assess the status of a 
waterbody relative to the primary goal of the Clean Water Act (CWA). 

• Biological communities integrate the effects of different stressors and thus provide a 
broad measure of their aggregate impact. 

• Communities integrate the stresses over time and provide an ecological measure of 
fluctuating environmental conditions. 

• Routine monitoring of biological communities can be relatively inexpensive, 
particularly when compared to the cost of assessing toxic pollutants, either 
chemically or with toxicity tests (Ohio EPA 1987). 

• The status of biological communities is of direct interest to the public as a measure 
of a pollution free environment. 

• Where criteria for specific ambient impacts do not exist (e.g., nonpoint-source 
impacts that degrade habitat), biological communities may be the only practical 
means of evaluation. 

Biosurvey methods have a long-standing history of use for "before and after" monitoring. However, 
the intermediate steps in pollution control, i.e., identifying causes and limiting sources, require 
integrating information of various types-chemical, physical, toxicological, and/or biosurvey data. 
These data are needed to: 

Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition 3-1 

0011376



Identify the specific stress agents causing impact: This may be a relatively simple task; but, given 
the array of potentially important pollutants (and their possible combinations), it is likely to be both 
difficult and costly. In situations where specific chemical stress agents are either poorly understood 
or too varied to assess individually, toxicity tests can be used to focus specific chemical 
investigations or to characterize generic stress agents (e.g., whole effluent or ambient toxicity). For 
situations where habitat degradation is prevalent, a combination of biosurvey and physical habitat 
assessment is most useful (Barbour and Stribling 1991). 

Identify and limit the specific sources of these agents: Although biosurveys can be used to help 
locate the likely origins of impact, chemical analyses ancVor toxicity tests are helpful to confirm the 
point sources and develop appropriate discharge limits. Impacts due to factors other than chemical 
contamination will require different ecological data. 

Design appropriate treatment to meet the prescribed limits and monitor compliance: 
Treatment facilities are designed to remove identified chemical constituents with a specific 
efficiency. Chemical data are therefore required to evaluate treatment effectiveness. To some 
degree, a biological endpoint resulting from toxicity testing can also be used to evaluate the 
effectiveness of prototype treatment schemes and can serve as a design parameter. In most cases, 
these same parameters are limited in discharge permits and, after controls are in place, are used to 
monitor for compliance. Where discharges are not controlled through a pennit system (e.g., 
nonpoint-source runoff, combined sewer outfalls, and dams) compliance must be assessed in terms of 
ambient standards. Improvement of the ecosystem both from restoration or rehabilitation activities 
are best monitored by biosurvey techniques. , 

Effective implementation of the water quality-based approach requires that various monitoring 
techniques be considered within a larger context of water resource management. Both biological and 
chemical methods play critical roles in a successful pollution control program. They should be 
considered complementary rather than mutually exclusive approaches that will enhance overall 
program effectiveness when used appropriately. 

3.2 USE OF DIFFERENT ASSEMBLAGES IN BIOSURVEYS 

The techniques presented in this document focus on the evaluation of water quality (physicochemical 
constituents), habitat parameters, and analysis of the periphyton, benthic macroinvertebrate, and fish 
assemblages. Many State water quality agencies employ trained and experienced benthic biologists, 
have accumulated considerable background data on macroinvertebrates, and consider benthic surveys 
a useful assessment tool. However, water quality standards, legislative mandate, and public opinion 
are more directly related to the status of a waterbody as a fishery resource. For this reason, separate 
protocols were developed for fish and were incorporated. as Chapter 8 in this document. The fish 
survey protocol is based largely on Karr's Index ofBiotfo Integrity (IBI) (Krurr 1981, Karr et al. 1986, 
Miller et al. 1988), which uses the structure of the fish aBsemblage to evaluate water quality. The 
integration of functional and structural/compositional mc~trics, which forms the basis for the IBI, is a 
common element to the rapid bioassessment approaches. 

The periphyton assemblage (primarily algae) is also usefill for water quality monitoring, but has not 
been incorporated widely in monitoring programs. They represent the primary producer trophic 
level, exhibit a different range of sensitivities, and will often indicate effects only indirectly observed 
in the benthic and fish communities. As in the benthic macroinvertebrate and fish assemblages, 
integration of structural/compositional and functional characteristics provides the best means of 
assessing impairment (Rodgers et al. 1979). 
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In selecting the aquatic assemblage appropriate for a particular biomonitoring situation, the 
advantages of using each assemblage must be consid~red along with the objectives of the program. 
Some of the advantages of using periphyton, benthic macroinvertebrates, and fish in a biomonitoring 
program are presented in this section. References for this list are Cairns and Dickson (1971), 
American Public Health Association et al. (1971), Patrick (1973), Rodgers et al. (1979), Weitzel 
(1979), Karr (1981), USEPA (1983), Hughes et al. (1982), and Plafkin et al. (1989). 

3.2.1 Advantages of Using Periphyton 

• Algae generally have rapid reproduction rates and very short life cycles, making 
them valuable indicators of short-term impacts. 

• As primary producers, algae are most directly affected by physical and chemical 
factors. · 

• Sampling is easy, inexpensive, requires few people, and creates minimal impact to 
resident biota. 

• Relatively standard methods exist for evaluation of functional and non-taxonomic 
structural (biomass, chlorophyll measurements) characteristics of algal communities. 

• Algal assemblages are sensitive to some pollutants which may not visibly affect 
other aquatic assemblages, or may only affect other organisms at higher 
concentrations (i.e., herbicides). , 

3.2.2 Advantages of Using Benthic Macroinvertebrates 

• Macroinvertebrate assemblages are good indicators of localized conditions. Because 
many benthic macroinvertebrates have limited migration patterns or a sessile mode 
of life, they are particularly well-suited for assessing site-specific impacts (upstream
downstream studies). 

• Macroinvertebrates integrate the effects of short-term environmental variations. 
Most species have a complex life cycle of approximately one year or more. 
Sensitive life stages will respond quickly to stress; the overall community will 
respond more slowly. 

• Degraded conditions can often be detected by an experienced biologist with only a 
cursory examination of the benthic macroinvertebrate assemblage. Macro
invertebrates are relatively easy to identify to family; many "intolerant" taxa can be 
identified to lower taxonomic levels with ease. 

• Benthic macroinvertebrate assemblages are made up of species that constitute a 
broad range of trophic levels and pollution tolerances, thus providing strong 
information for interpreting cumulative effects .. 

• Sampling is relatively easy, requires few people and inexpensive gear, and has 
minimal detrimental effect on the resident biota. 
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• Benthic macroinvertebrates serve as a primary food source for fish, including many 
recreationally and commercially important species. 

• Benthic macroinvertebrates are abundant in most streams. Many small streams (1st 
and 2nd order), which naturally suppmt a diverse macroinvertebrate fauna, only 
support a limited fish fauna. 

• Most state water quality agencies that routinely collect biosurvey data focus on 
macroinvertebrates (Southerland and Stribling 1995). Many states already have 
background macroinvertebrate data. Most state water quality agencies have more 
expertise with invertebrates than fish. 

3.2.3 Advantages of Using Fish 

• Fish are good indicators oflong-term (several years) effects and broad habitat 
conditions because they are relatively long-lived and mobile (Karr et al. 1986). 

• Fish assemblages generally include a range of species that represent a variety of 
trophic levels (omnivores, herbivores, insectivores, plankfrvores, piscivores). They 
tend to integrate effects of lower trophic levels; thus, fish assemblage structure is 
reflective of integrated environmental health. 

• Fish are at the top of the aquatic food web and are consumed by humans, making 
them important for assessing contamination. 

• Fish are relatively easy to collect and identify to the species level. Most specimens 
can be sorted and identified in the field! by experienced fisheries professionals, and 
subsequently released unharmed. 

• Environmental requirements of most fish are comparatively well known. Life history 
information is extensive for many species, and information on fish distributions is 
commonly available. 

• Aquatic life uses (water quality standards) are typically characterized in terms of 
fisheries ( coldwater, coolwater, warmwater, sport, forage). Monitoring fish provides 
direct evaluation of "fishability" and "fish propagation", which emphasizes the 
importance of fish to anglers and commercial fishermen. 

• Fish account for nearly half of the endangered vertebrate species and subspecies in 
the United States (Warren and Burr 1994). 

3.3 IMPORTANCE OF HABITAT ASSESSMENT 

The procedure for assessing physical habitat quality pre:sented in this document (Chapter 5) is an 
integral component of the final evaluation of impairment. The matrix used to assess habitat quality is 
based on key physical characteristics of the waterbody 1md surrounding land, particularly the 
catchment of the site under investigation. All of the habitat parameters evaluated are related to 
overall aquatic life use and are a potential source of limitation to the aquatic biota. 
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The alteration of the physical structure of the habitat is one of 5 major factors from human activities 
described by Karr (Karr et al. 1986, Karr 1991) that degrade aquatic resources. Habitat, as structured 
by instream and surrounding topographical features, is a major determinant of aquatic community 
potential (Southwood 1977, Plafkin et al. 1989, and Barbour and Stribling 1991). Both the quality 

. . and quantity of available habitat affect the structure and composition of resident biological 
communities. Effects of such features on biological assessment results can be minimized by 
sampling similar habitats at all stations being compared. However, when all stations are not 
physically comparable, habitat characterization is particularly important for proper interpretation of 
biosurvey results. 

Where physical habitat quality at a test site is similar to that of a reference, detected impacts can be 
attributed to water quality factors (i.e., chemical contamination) or other stressors. However, where 
habitat quality differs substantially from reference conditions, the question of appropriate aquatic life 
use designation and physical habitat alteration/restoration must be addressed. Final conclusions 
regarding the presence and degree of biological impairment should thus include an evaluation of 
habitat quality to determine the extent that habitat may be a limiting factor. The habitat 
characterization matrix included in the Rapid Bioassessment Protocols provides an effective means 
of evaluating and documenting habitat quality at each biosurvey station. 

3.4 THE REGIONAL REFERENCE CONCEPT 

The issue ofreference conditions is critical to the interpretation of biological surveys. Barbour et al. 
(1996a) describe 2 types ofref~rence conditions that are currently used in biological surveys: site
specific and regional reference. The former typically consists of measurements of conditions 
upstream of a point source discharge or from a ''paired" watershed. Regional reference conditions, 
on the other hand, consist of measurements from a population of relatively unimpaired sites within a 
relatively homogeneous region and habitat type, and therefore are not site-specific. 

The reference condition establishes the basis for making comparisons and for detecting use 
impairment; it should be applicable to an individual waterbody, such as a stream segment, but also to 
similar waterbodies on a regional scale (Gibson et al. 1996). 

Although both site-specific and ecoregional references represent conditions without the influence of 
a particular discharge, the 2 types of references may not yield equivalent measurements (Barbour et 
al. 1996a). While site-specific reference conditions represented by the upstream, downstream, or 
paired-site approach are desirable, they are limited in their usefulness. Hughes (1995) points out 
three problems with site-specific reference conditions: (1) because they typically lack any broad 
study design, site-specific reference conditions possess limited capacity for extrapolation- they 
have only site-specific value; (2) usually site-specific reference conditions allow limited variance 
estimates; there are too few sites for robust variance evaluations because each site of concern is 
typically represented by one-to-three reference sites; the result could be an incorrect assessment if 
the upstream site has especially good or especially poor habitat or chemical quality; and (3) they 
involve a substantial assessment effort when considered on a statewide basis. 

The advantages of measUring upstream reference conditions are these: (1) if carefully selected, the 
habitat quality is often similar to that measured downstream of a discharge, thereby reducing 
complications in interpretation arising from habitat differences, and (2) impairments due to upstream 
influences from other point and nonpoint sources are already factored into the reference condition 
(Barbour et al. 1996a). New York DEC has found that an upstream-downstream approach aids in 
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diagnosing cause-and-effect to specific discharges and increase precision (Bode and Novak 1995). 
Where feasible, effects should be bracketed by establishing a series or network of sampling stations 
at points of increasing distance from the impact source(s). These stations wi.11 provide a basis for 
delineating impact and recovery zones. In significantly altered systems (i.e., channelized or heavily 
urbanized streams), suitable reference sites are usually not available (Gibson. et al. 1996). In these 
cases, historical data or simple ecological models may he necessary to establish reference conditions. 
See Gibson et al. (1996) for more detail. 

Innate regional differences exist in forests, lands with high agricultural potential, wetlands, and 
waterbodies. These regional differences have been mapped by Bailey (1976), U.S. Department of 
Agriculture (USDA) Soil Conservation Service (1981), Energy, Mines and Resources Canada 
(1986), and Omernik (1987). Waterbodies reflect the lands they drain (Omernik 1987, Hunsaker and 
Levine 1995) and it is assumed that similar lands should produce similar waterbodies. This 
e<::oregional approach provides robust and ecologically-meaningful regional maps that are based on 
an examination of several mapped land variables. For example, hydro logic unit maps are useful for 
mapping drainage patterns, but have limited value for explaining the substantial changes that occur 
in water quality and biota independent of stream size and river basin. 

Omernik (1987) provided an ecoregional framework for interpreting spatial patterns in state and 
national data. The geographical framework is based on regional patterns in land-surface form, soil, 
potential natural vegetation, and land use, which vary across the country. Geographic patterns of 
similarity among ecosystems can be grouped into ecoregions or subecoregions. Naturally occurring 
biotic assemblages, as components of the ecosystem, would be expected to differ among ecoregions 
but be relatively similar within a given ecoregion. The ecoregion concept thus provides a geographic 
framework for efficient management of aquatic ecosyst<~ms and their components (Hughes 1985, 
Hughes et al. 1986, and Hughes and Larsen 1988). For example, studies in Ohio (Larsen et al. 
1986), Arkansas (Rohm et al. 1987), and Oregon (Hughes et al. 1987, Whittier et al. 1988) have 
shoVvn that distributional patterns of fish communities approximate ecoregional boundaries as 
defined a priori by Omernik (1987). This, in tum, implies that similar water quality standards, 
criteria, and monitoring strategies are likely to be valid throughout a given e:coregion, but should be 
tailored to accommodate the innate differences among <:::coregions (Ohio EPA 1987). 

However, some programs, such as EMAP (Klemm and Lazorchak 1994) and the Maryland 
Biological Stream Survey (MBSS) (Volstad et al. 1995) have found that a surrogate measure of 
stream size (catchment size) is useful in partitioning the variability of stream segments for 
assessment. Hydrologic regime can include flow regulation, water withdrawal, and whether a stream 
is considered intermittent or perennial. Elevation has bieen found to be an important classification 
variable when using the benthiq macroinvertebrate assemblage (Barbour et al. 1992, Barbour et al. 
1994, Spindler 1996). In addition, descriptors at a smaller scale may be needed to characterize 
streams within regions or classes. For example, even though a given stream segment is classified 
within a subecoregion or other type of stream class, it may be wooded (deciduous or coniferous) or 
open within a perennial or intermittent flow regime, and represent one of several orders of stream 
size. 

Individual descriptors will not apply to all regional reference streams, nor will all conditions (i.e., 
deciduous, coniferous, open) be present in all streams. Those streams or stream segments that 
represent characteristics atypical for that particular ecoregion should be excluded from the regional 
aggregate of sites and treated as a special situation. For example, Ohio EPA (1987) considered 
aquatic systems with unique (i.e., unusual for the ecoregion) natural characteristics to be a separate 
aquatic life use designation (exceptional warmwater aquatic life use) on a statewide basis. 

3-6 Chapter 3: Elements ofBiomonitoring 

0011381



Although the final rapid bioassessment guidance should be generally applicable to all regions of the 
United States, each agency will need to evaluate the generic criteria suggested in this document for 
inclusion into specific programs. To this end, the application of the regional reference concept 
versus the site-specific control approach will need to be examined. When Rapid Bioassessment 
Protocols (RBPs) are used to assess impact sources (upstream-downstream studies), regional 
reference criteria may not be as important if an unimpacted site-specific control station can be 
sampled. However, when a synoptic ("snapshot") or trend monitoring survey is being conducted in a 
watershed or river basin, use of regional criteria may be the only means of discerning use impairment 
or assessing impact. Additional investigation will be needed to: delineate areas (classes of 
streams)that differ significantly in their innate biological potential; locate reference sites within each 
stream class that fully support aquatic life uses; develop biological criteria (e.g., define optimal 
values for the metrics) using data generated from each of the assemblages. 

3.5 STATION SITING 

Site selection for assessment and monitoring can either be ''targeted", i.e., relevant to special studies 
that focus on potential problems, or "probabilistic", which provides information of the overall status 
or condition of the watershed, basin, or region. In a probabilistic or random sampling regime, stream 
characteristics may be highly dissimilar among the sites, but will provide a more accurate assessment 
of biological condition throughout the area than a targeted design. Selecting sites randomly provides 
an unbiased assessment of the condition of the waterbody at a scale above the individual site or 
stream. Thus, an agency can address questions at multiple scales. Studies for 305(b) status and 
trends assessments are best done with a probabilistic design. 

Most studies conducted by state water quality agencies for identification of problems and sensitive 
waters are done with a targeted design. In this case, sampling sites are selected based on known 
existing problems, knowledge of upcoming events that will adversely affect the waterbody such as a 
development or deforestation; or installation ofBMPs or habitat restoration that are intended to 
improve waterbody quality. This method provides assessments of individual sites or stream reaches. 
Studies for aquatic life use determination and those related to TMDLs can be done with a random 
(watershed or higher level) or targeted (site-specific) design. 

To meaningfully evaluate biological condition in a targeted design, sampling locations must be 
similar enough to have similar biological expectations, which, in tum, provides a basis for 
comparison of impairment. If the goal of an assessment is to evaluate the effects of water chemistry 
degradation, comparable physical habitat should be sampled at all stations, otherwise, the differences 
in the biology attributable to a degraded habitat will be difficult to separate from those resulting from· 
chemical pollution water quality degradation. Availability of appropriate habitat at each sampling 
location can be established during preliminary reconnaissance. In evaluations where several stations 
on a waterbody will be compared, the station with the greatest habitat constraints (in terms of 
productive habitat availability) should be noted. The station with the least number of productive 
habitats available will often determine the type of habitat to be sampled at all sample stations. 

Locally modified sites, such as small impoundments and bridge areas, should be avoided unless data 
are needed to assess their effects. Sampling near the mouths of tributaries entering large waterbodies 
should also be avoided because these areas will have habitat more typical of the larger waterbody 
(Karr et al. 1986). 
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For bioassessment activities where the concern is non-chemical stressors, e.g., the effects of habitat 
degradation or flow alteration, or cumulative impacts, :a different approach to station selection is 
used. Physical habitat differences between sites can b~: substantial for two reasons: (1) one or a set 
of sites is more degraded (physically) than another, or (2) is unique for the stream class or region due 
to the essential natural structure resulting from geological characteristics. Because of these 
situations, the more critical part of the siting process comes from the recognition of the habitat 
features that are representative of the region or stream class. In basin-wide or watershed studies, 
sample locations should not be avoided due to habitat degradation or to physical features that are 
well-represented in the stream class. 

3.6 DATA MANAGEMENT AND ANALYSIS 

USEPA is developing a biological data management system linked to STORET, which provides a 
centralized system for storage of biological data and associated analytical tools for data analysis. 
The field survey file component of STORET provides a means of storing, retrieving, and analyzing 
biosurvey data, and will process data on the distribution, abundance, and physical condition of 
aquatic organisms, as well as descriptions of their habitats. Data stored in STORET become part of a 
comprehensive database that can be used as a reference;,, to refine analysis techniques or to define 
ecological requirements for aquatic populations. Data from the Rapid Bioassessment Protocols can 
be readily managed with the STORET fie1d survey file using header information presented on the 
field data forms (Appendix A) to identify sampling stations. 

Habitat and physical characterization information may also be stored in the field survey file with 
organism abundance data. Parameters available in the field survey file can be used to store some of 
the environmental characteristics associated with the sampling event, including physical 
characteristics, water quality, and habitat assessment. Physical/chemical parameters include stream 
depth, velocity, and substrate characteristics, as well as many other parameters. STORET also 
allows storage of other pertinent station or sample information in the comments section. 

Entering data into a computer system can provide a substantial time savings. An additional 
advantage to computerization is analysis documentation, which is an important component for a 
Quality Assurance/Quality Control (QA/QC) plan. An agency conducting rapid bioassessment 
programs can choose an existing system within their agency or utilize the STORET system 
developed as a national database system. 

Data collected as part of state bioassessment programs are usually entered, stored and analyzed in 
easily obtainable spreadsheet programs. This method of data management becomes cumbersome as 
the database grows in volume. An alternative to spreadsheet programs is a. multiuser relational 
database management system (RDMS). Most relational database software is designed for the 
Windows operating system and offer menu driven interfaces and ranges of toolbars that provide 
quick access to many routine database tasks. Automated tools help users quickly create forms for 
data input and lookup, tables, reports, and complex queries about the data. The USEP A is 
developing a multiuser relational database management system that can transfer sampling data to 
STORET. This relational database management system is EDAS (Ecological Data Application 
System) and allows the user to input, compile, and analyze complex ecological data to make 
assessments of ecosystem condition. EDAS includes tools to format sampling data so it may be 
loaded into STORET as a batch file. These batch files. are formatted as flat ASCII text and can be 
loaded (transferred) electronically to STORET. This will eliminate the need to key sample data into 
STORET. 
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By using tables and queries as established in EDAS, a user can enter, manipulate, and print data. 
The metrics used in most bioassessments can be calculated with simple queries that have already 
been created for the user. New queries may be created so additional metrics can be calculated at the 
click of the mouse each time data are updated or changed. If an operation on the data is too complex 
for one of the many default functions then the function can be written in code (e.g., visual basic 
access) and stored in a module for use in any query. Repetitive steps can be handled with macros. 
As the user develops the database other database elements such as forms and reports can be added. 
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Figure 3-1. Example of the relationship of data tables in a typical relational database. 

Table design is the foundation of the relational database, such as EDAS (Figure 3-1), because they 
function as data containers. Tables are related through the use of a unique identifier or index. In the 
example database "Stationld" links the tables "ChemSamps'', "HabSamps'', and "BenSamps" to the 
"Stations" table. The chemical parameters and habitat parameters table act as reference tables and 
contain descriptive data (e.g., measurement units, detection limits). This method of storing data is 
more efficient than spreadsheets, because it eliminates a lot of redundant data. Master Taxa tables 
are created for the biological data to contain all relevant information about each taxon. This 
information does not have to be repeated each time a taxon is entered into the database. 

Input or lookup forms (Figure 3-2) are screens that are designed to aid in entering or retrieving data. 
Forms are linked to tables so data go to the right cell in the right table. Because of the relationships 
among the tables, data can be updated across all the tables that are linked to the form. Reports can 
be generated in a variety of styles, and data can be exported to other databases or spreadsheet 
programs. 
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3.7 TECHNICAL ISSUES FOR SAMP:LING THE PEIUPHYTON 
ASSEMBLAGE 

3.7.1 Seasonality 

Stream periphyton have distinct seasonal cycles, with peak abundance and diversity typically 
occurring in late swnmer or early fall (Bahls 1993). High flows may scour and sweep away 
periphyton. For these reasons; the index period for pedphyton sampling is usually late summer or 
early fall, when stream flow is relatively stable (Kentucky DEP 1993, Bahls 1993). 

Algae are light limited, and may be sparse in heavily shaded streams. Early spring, before leafout, 
may be a better sampling index period in shaded streams. 

Finally, since algae have short generation times (one to several days), they respond rapidly to 
environmental changes. Samples of the algal community are "snapshots" in time, and do not 
integrate environmental effects over entire seasons or years. 

3. 7.2 Sampling Methodology 

Artificial substrates (periphytometers) have long been used in algal investigations, typically using 
glass slides as the substrate, but also with glass rods, plastic plates, ceramic tiles and other 
substances. However, many agencies are sampling periphyton from natural substrates to characterize 
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Figure 3-2. Example input or lookup form in a typical 1·elational database. 
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the natural community. Advantages of artificial and natural substrates are summarized below (Cairns 
1982, Bahls 1993). 

Advantages of Artificial Subst1·ates: 

• Artificial substrates allow sample collection in locations that are typically difficult to 
sample effectively (e.g., bedrock, boulder, or shifting substrates; deep or high 
velocity water). 

• As a "passive" sample collection device, artificial substrates permit standardized 
sampling by eliminating subjectivity in sample collection technique. Direct 
sampling of natural substrate requires similar effort and degree of efficiency for the 
collection of each sample. Use of artificial substrates requires standardization of 
setting and retrieval; however, colonization provides the actual sampling 
mechanism. 

• Confounding effects of habitat differences are minimized by providing a 
standardized microhabitat. Microhabitat standardization may promote selectivity for 
specific organisms if the artificial substrate provides a different microhabitat than 
that naturally available at a site. 

• Sampling variability is decreased due to a reduction in microhabitat patchiness, 
improving the potential for spatial and temporal similarity among samples. 

• Sample collection using artificial substrates may require less skill and training than 
direct sampling of natural substrates. 

Disadvantages of Artificial Substrates: 

• Artificial substrates require a return trip; this mi;iy be a significant consideration in 
large states or those with limited technical resources. 

• Artificial substrates are prone to loss, natural damage or vandalism. 

• The material of the substrate will influence the composition and structure of the 
community; solid artificial substrates will favor attached forms over motile forms 
and compromise the usefulness of the siltation index. 

• Orientation and length of exposure of the substrate will influence the composition 
and structure of the community. 

3.8 TECHNICAL ISSUES FOR SAMPLING THE BENTHIC 
MACROINVERTEBRATE ASSEMBLAGE 

3.8.1 Seasonality for Benthic Collections (adapted from Gibson et al. 1996) 

The ideal sampling procedure is to survey the biological community with each change of season, 
then select the appropriate sampling periods that accommodate seasonal variation. Such indexing 
makes the best use of the biological data. However, resident assemblages integrate stress effects 
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over the course of the year, and their seasonal cycles of abundance and taxa composition are fairly 
predictable within the limits ofinterannual variability. 

Many programs have found that a single index period p:rovides a strong database that allows all of 
their management objectives to be addressed. However, if one goal of a program is to understand 
seasonal variability, then establishing index periods during multiple seasons is necessary. Although 
a single index period would not likely be adequate for assessing the effects of catastrophic events, 
such as spill, those assessments.should be viewed as sp€:cial studies requiring sampling of reference 
sites during the same time period. 

Ultimately, selection of the appropriate sampling period should be based on 3 factors that reflect 
efforts to: 

1. minimize year-to-year variability resulting from natural events, 

2. maximize gear efficiency, and 

3. maximize accessibility of targeted assemblage. 

Sampling and comparisons of data from the same seasons (or index periods) as the previous year's 
sampling provides some correction and minimization of annual variability. The season of the year 
during which sampling gear is most effective is an important consideration for selecting an index 
period. For example, low flow or freezing conditions may hamper an agency's ability to sample with 
its selected gear. Seasons where those conditions are prevalent should be avoided. The targeted 
assemblage(s) should be accessible and not be inhabiting hard-to-reach portions of the sampling 
area. For example, if benthos are primarily deep in the substrate in winter, beyond normal sampling 
depth, that period should be avoided and another index period chosen. If high flows are typical of 
spring runoff periods, and sampling cannot occur, the illldex period should be established during 
typical or low flow periods. 

3.8.2 Benthic Sampling Methodology 

The benthic RBPs employ direct sampling of natural substrates. Because routine evaluation of a 
large number of sites is a primary objective of the RBPs, artificial substrates were eliminated from 
consideration due to time required for both placement and retrieval, and the amount of exposure time 
required for colonization. However, where conditions are inappropriate for the collection of natural 
substrate samples, artificial substrates may be an option. The Science Advisory Board (SAB 1993) 
cautioned that the only appropriate type of artificial subi;trates to be used for assessment are those 
that are "introduced substrates", i.e., substrates that are representative of the natural substrate of the 
stream system, such as rock-filled baskets in cobble- or gravel-bottomed streams. Ohio EPA and 
Maine DEP, are examples of states that use artificial substrates for their water resource 
investigations (Davis et al. 1996). · 

Advantages and disadvantages of artificial substrates (Cairns 1982) relative to the use of natural 
substrates are presented below. 
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Advantages of Artificial Substrates: 

• Artificial substrates allow sample collection in locations that are typically difficult to 
sample effectively (e.g., bedrock, boulder, or shifting substrates; deep or high 
velocity water). 

• As .a "passive" sample collection device, artificial substrates permit standardized 
sampling by eliminating subjectivity in sample collection technique. Direct 
sampling of natural substrate requires similar effort and degree of efficiency for the 
collection of each sample. Use of artificial substrates requires standardization of 
setting and retrieval; however, colonization provides the actual sampling 
mechanism. 

• Confounding effects of habitat differences are minimized by providing a 
standardized microhabitat. Microhabitat standardization may promote selectivity for 
specific organisms if the artificial substrate provides a different microhabitat than 
that naturally available at a site (see second bullet under Disadvantages below). 
Most artificial substrates, by design, select for the Scraper and Filterer components 
of the benthic assemblages or for Collectors if accumulation of debris has occured in 
the substrates. 

• Sampling variability is decreased due to a reduction in microhabitat patchiness, 
improving the potential for spatial and temporal similarity among samples. 

• Sample collection using artificial substrates may require less skill and training than 
direct sampling of natural substrates. Depending on the type of artificial substrate 
used, properly trained technicians could place and i:etrieve the substrates. However, 
an experienced specialist should be responsible for the selection of habitats and 
sample sites. 

Disadvantages of Artificial Substrates: 

• ·Two trips (one to set and one to retrieve) are required for each artificial substrate 
sample; only one trip is necessary for direct sampling of the natural substrate. 
Artificial substrates require a long (8-week average) exposure period for 
colonization. This decreases their utility for certain rapid biological assessments. 

• Samples may not be fully representative of the benthic assemblage at a station if the 
artificial substrate offers different microhabitats than those available in the natural 
substrate. Artificial substrates often selectively sample certain taxa, misrepresenting 
relative abundances of these taxa in the natural substrate. Artificial substrate 
samples would thus indicate colonization potential rather than the resident 
community structure. This could be advantageous if a study is designed to isolate 
water quality effects from substrate and other microhabitat effects. Where habitat 
quality is a limiting factor, artificial substrates could be used to discriminate between 
physical and chemical effects and assess a site's potential to support aquatic life on 
the basis of water quality alone. 
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• Sampler loss or perturbation commonly occurs due to sedht).entation, extremely high 
or low flows, or vandalism during the relatively long (at least several weeks) 
exposure period required for colonization. 

• Depending on the configuration of the artificial substrate used, transport and storage 
can be difficult. The nwnber of artificial substrate samplers required for sample 
collection increases such inconvenience. 

3.9 TECHNICAL ISSUES FOR THE SURVEY OF THE FISH 
ASSEMBLAGE 

3.9.1 Seasonality for Fish Collections 

Seasonal changes in the relative abundances of the fish community primarily occur during 
reproductive periods and (for some species) the spring and fall migratory periods. However, because 
larval fish sampling is not recommended in this protocol, reproductive period changes in relative 
abundance are not of primary importance. 

Generally, the preferred sampling season is mid to late summer, when stream and river flows are 
moderate to low, and less variable than during other seasons. Although some fish species are 
capable of extensive migration, fish populations and individual fish tend to remain in the same area 
during summer (Funk 1957, Gerking 1959, Cairns and Kaesler 1971). The Ohio Environmental 
Protection Agency (1987) stated that few fishes in perennial streams migrate long distances. Hill and 
Grossman (1987) found that the three dominant fish species in a North Carolina stream had home 
ranges of 13 to 19 meters over a period of 18 months. Ross et al. (1985) and Matthews (1986) found 
that stream fish assemblages were stable and persistent for 10 years, recovering rapidly from 
droughts and floods indicating that substantial population fluctuations are not likely to occur in 
response to purely natural environmental phenomena. However, comparison of data collected during 
different seasons is discouraged, as are data collected during or immediately after major flow 
changes. 

3.9.2 Fish Sampling Methodology 

Although various gear types are routinely used to sample fish, electrofishing equipment and seines 
are the most commonly used collection methods in fresh water habitats. Each method has advantages 
and disadvantages (Hendricks et al. 1980, Nielsen and Johnson 1983). However, electrofishing is 
recommended for most fish fieid surveys because of its greater applicability and efficiency. Local 
conditions may require consideration of seining as an optional collection method. Advantages and 
disadvantages of each gear type are presented below. 

3.9.2.1 Advantages and Disadvantages of Electrotlshing 

Advantages of Electrotlshing: 

• Electrofishing allows greater standardization of catch per unit of effort . 

• 
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Electrofishing requires less time and a reduced level of effort than some sampling 
methods (e.g., use ofichthyocides) (mmdricks et al. 1980). 
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• Electrofishing is less selective than seining (although it is selective towards size and 
species) (Hendricks et al. 1980). (See second bullet under Disadvantages below). 

• If properly used, adverse effects on fish are minimized. 

• Electrofishing is appropriate in a variety of habitats. 

Disadvantages of Electrofishing: 

• Sampling efficiency is affected by turbidity and conductivity. 

• Although less selective than seining, electrofishing is size and species selective. 
Effects of electrofishing increase with body size. Species specific behavioral and 
anatomical differences also determine vulnerability to electroshocking (Reynolds 
1983). 

• Electro fishing is a hazardous operation that can injure field personnel if proper 
safety procedures are ignored. 

3.9.2.2 Advantages and Disadvantages of Seining 

Advantages of Seining: 

• Seines are relatively inexpensive. 

• Seines are lightweight and are easily transported and stored. 

• Seine repair and maintenance are minimal and can be accomplished onsite. 

• Seine use is not restricted by water quality parameters. 

• Effects on the fish population are minimal because fish are collected alive and are 
generally unharmed. 

Disadvantages of Seining: 

• Previous experience and skill, knowledge offish habitats and behavior, and 
sampling effort are probably more important in seining than in the use of any other 
gear (Hendricks et al. 1980). 

• Sample effort and results for seining are more variable than sampling with 
electro fishing. 

• Use of seines is generally restricted to slower water.with smooth bottoms, and is 
most effective in small streams or pools with little cover. 

• Standardization of unit of effort to ensure data comparability is difficult. 
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3.10 SAMPLING REPRESENTATIVE HABITAT 

Effort should be made when sampling to avoid regionaUy unique natural habitat. Samples from such 
situations, when compared to those from sites lacking the unique habitat, will appear different, i.e., 
assess as in either better or worse condition, than those not having the unique habitat. This is due to 
the usually high habitat specificity that different taxa have to their range of habitat conditfons; 
unique habitat will have unique taxa. Thus, all RBP sampling is focused on sampling of 
representative habitat. 

Composite sampling is the norm for RBP investigations to characterize the reach, rather than 
individual small replicates. However, a major source of variance can result :from taldng too few 
samples for a composite. Therefore, each of the protocols (i.e., for periphyton, benthos, fish) 
advocate compositing several samples or efforts throughout the stream reach. Replication is strongly 
encouraged for precision evaluation of the methods. 

When sampling wadeable streams, rivers, or waterbodies with complex habitats, a complete 
inventory of the entire reach is not necessary for bioassessment. However, the sampling area should 
be representative of the reach, incorporating riffles, runs, and pools if these habitats are typical of the 
stream in question. Midchannel and wetland areas oflarge rivers, which are difficult to sample 
effectively, may be avoided. Sampling effort may be concentrated in near-shore habitats where most 
species will be collected. Although some deep water or wetland species may be undersampled, the 
data should be adequate for the objective of bioassessment. 
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PERFORMANCE-BASED METHODS 

SYSTEM (PBMS) 

Determining the performance characteristics of individual methods enables agencies to share data to 
a certain extent by providing an estimate of the level of confidence in assessments from one method 
to the next. The purpose of this chapter is to provide a framework for measuring the performance 
characteristics of various methods. The contents of this chapter are taken liberally from Diamond et 
al. 1996, which is a refinement of the PBMS approach developed for ITFM (1995b). This chapter is 
best assimilated if the reader is familiar with data analysis for bioassessment. Therefore, the reader 
may· wish to review Chapter 9 on data analysis before reading this PBMS material. Specific quality 
assurance aspects of the methods are included in the assemblage chapters. 

Regardless of the type of data being collected, field methods share one important feature in 
common-they cannot tell whether the information collected is an accurate portrayal of the system 
of interest (Intergovernmental Task Force on Monitoring Water Quality [ITFM] 1995a). Properties 
of a given field sample can be known, but research questions typically relate to much larger spatial 
and temporal scales. It is possible to know, with some accuracy, properties or characteristics of a 
given sample taken from the field; but typically, research questions relate to much larger spatial and 
temporal scales. To grapple with this problem, environmental scientists and statisticians have long 
recognized that field methods must strive to obtain information that is representative of the field 
conditions at the time of sampling. 

An accurate assessment of stream biological data is difficult because natural variability cannot be 
controlled (Resh and Jackson 1993). Unlike analytical assessments conducted in the laboratory, in 
which accuracy can be verified in a number of ways, the accuracy of macroinvertebrate assessments 
in the field cannot be objectively verified. For example, it isn't possible to "spike" a stream with a 
known species assemblage and then determine the accuracy of a bioassessment method. This 
problem is not theoretical. Different techniques may yield conflicting interpretations at the same 
sites, underscoring the question of accuracy in bioassessment. Depending on which methods are 
chosen, the actual structure and condition of the assemblage present, or the trends in status of the 
assemblage over time may be misinterpreted. Even with considerable convergence in methods used 
in the U.S. by states and other agencies (Southerland and Stribling 1995, Davis et al. 1996), direct 
sharing of data among agencies may cause problems because of the uncertainty associated with 
unfamiliar methods, misapplication of familiar methods, or varied data analyses and interpretation 
(Diamond et al. 1996). 

4.1 APPROACHES FOR ACQUIRING COMPARABLE 
BIOASSESSMENT DATA 

Water quality management programs have different reasons for doing bioassessments which may not 
require the same level or type of effort in sample collection, taxonomic identification, and data 
analysis (Gurtz and Muir 1994). However, different methods of sampling and analysis may yield 
comparable data for certain objectives despite differences in effort. There are 2 general approaches 
for acquiring comparable bioassessment data among programs or among states. The first is for 
everyone to use the same method on every study. Most water resource agencies in the U.S. have 
developed standard operating procedures (SOPs). These SOPs would be adhered to throughout 
statewide or regional areas to provide comparable assessments within each program. The Rapid 
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Bioassessment Protocols (RBPs) developed by Plafkin et al. (1989) and refined in this document are 
attempts to provide a framework for agencies to develop SOPs. However, the use of a single 
method, even for a particular type of habitat, is probably not likely among different agencies, no 
matter how exemplary (Diamond et al. 1996). 

The second approach to acquiring comparable data from different organizations, is to encourage the 
documentation of performance characteristics (e.g., precision, sensitivity) for all methods and to use 
those characteristics to determine comparability of different methods (ITFM 1995b ). This 
documentation is known as a performance-based method system (PBMS) which, in the context of 
biological assessments, is defined as a system that permits the use of any method (to sample and 
analyze stream assemblages) that meets established requirements for data quality (Diamond et al. 
1996). Data quality objectives (DQOs) are qualitative and quantitative expressions that define 
requirements for data precision, bias, method sensitivity, and range of conditions over which a 
method yields satisfactory data (Klemm et al. 1990). The determination of DQOs for a given study 
or agency program is central to all data collection and to a PBMS, particularly, because these 
objectives establish not only the necessary quality of a given method (Klemm et al. 1990) but also 
the types of methods that are likely to provide satisfactory information. 

In practice, DQO's are developed in 3 stages: (1) determine what information is needed and why and 
how that information will be used; (2) determine methodological and practical constraints and 
technical specifications to achieve the information desired; and (3) compare different available 
methods and choose the one that best meets the desired specifications within identified practical and 
technical limitations (USEPA 1984, 1986, Klemm et al. 1990, USEPA 1995a, 1997c). It is difficult 
to make an informed decision regarding which methods to use if data quality characteristics are 
unavailable. The successful introduction of the PBMS concept in laboratory chemistry, and more 
recently in laboratory toxicity testing (USEP A 1990c, .American Society of Testing and Materials 
[ASTM] 1995), recommends adapting such a system for biological monitoring and assessment. 

If different methods are similar with respect to the quality of data each produces, then results of an 
assessment from those methods may be used interchangeably or together. As an example, a method 
for sample sorting and organism identification, through repeated examination using trained 
personnel, could be used to determine that the proportion of missed organisms is less than 10% of 
the organisms present in a given sample and that taxonomic identifications (to the genus level) have 
an accuracy rate of at least 90% (as determined by samples verified by recognized experts). A study 
could require the above percentages of missed organisms and taxonomic accuracy as DQOs to ensure 
the collection of satisfactory data (Ettinger 1984, Clifford and Casey 1992, Cuffney et al. 1993a). In 
a PBMS approach, any laboratory sorting and identification method that documented the attainment 
of these DQOs would yield comparable data and the results would therefore be satisfactory for the 
study. 

For the PBMS approach to be useful, 4 basic assumptions must be met (ITFM 1995b ): 

1. 

2. 

3. 

4-2 

DQOs must be set that realistically define and measure the quality of the data 
needed; reference (validated) methods must be made available to meet those DQOs; 

to be considered satisfactory, an alternative method must be as good or better than 
the reference method in terms of its resulting data quality characteristics; 

there must be proof that the method yields reproducible results that are sensitive 
enough for the program; and 
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4. the method must be effective over the prescribed range of conditions in which it is to 
be used. For bioassessments, the above a1>sumptions imply that a given method for 
sample collection and analysis produces data of known quality, including precision, 
the range of habitats over which the collection method yields a specified precision, 
and the magnitude of difference in data among sites with different levels or types of 
impairment (Diamond et al. 1996). ' 

Thus, for multimetric assessment methods, such as RBPs, the 
precision of the total multimetric score is of interest as well as the 
individual metrics that make up the score (Diamond et al. 1996). 
Several performance characteristics must be characterized for a 
given method to utilize a PBMS approach. These characteristics 
inch+de method precision, bias, performance range, interferences, 
and sensitivity (detection limit). These characteristics, as well as 
method accuracy, are typically demonstrated i:p. analytical 
chemistry systems through the use of blanks, standards, spikes, 
blind samples, performance evaluation samples, and other 

PERFORMANCE 
CHARACTERISTICS 

Precision 
Bias 
Performance range 
Interferences 
Sensitivity 

techniques to compare different methods and eventually derive a reference method for a given 
analyte. J.Yiany of these performance characteristics are applicable to biological laboratory and field 
methods and other prelaboratory procedures as well (Table 4-1 ). It is known that a given collection 
method is not equally accurate over all ecological conditions even within a general aquatic system 
classifi~ation (e.g., streams, lakes, estuaries). Therefore, assuming a given method is a "reference 
method" on the basis of regulatory or programmatic reasons does not allow for possible translation 
or sharing of data derived from different methods because the performance characteristics of 
different methods have not been quantified. One can evaluate performa:nce characteristics of 
methods in 2 ways: (1) with respect to the collection method itself and, (2) with respect to the 
overall assessment process. Method performance is ch.aracterized using quantifiable data (metrics, 
scores) derived from data collection and analysis. Assessment performance, on the other hand, is a 
step removed from the actual data collected. Interpretive criteria (which may be based on a variety 
of approaches) are used to rank sites and thus, PBMS in this case is concerned with performance 
characteristics of the ranking procedures as well as th~ methods that lead to the assessment. 

Table. 4-1. Progression of a generic bioassessment field and laboratory method with associated examples 
i ~ h t .. o per ormance c arac enst1cs. 

Step ·Procedure Examples of Performance Characteristics 

1 Sampling Precision-repeatability in a habitat. 
device Bias-exclusion of certain taxa (mesh size). 

Performance range-different efficiency in various habitat types or substrates. 

Interferences-matrix or physical limitations (current velocity, water depth). 

2 Sampling Precision-variable metrics or measures among replicate samples at a site. 
method Bias-exclusion of certain taxa (mesh size) or habitats. 

Performance range-limitations in certain habitats or substrates. 

Interferences-high river flows, training of personnel. 
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Table 4-1. Progression ofa generic bioassessment field and laboratory method with associated 
examples of performance characteristics. (Continued) 

Step Procedure Examples of Performance Charaderistics 

3 Field sample Precisioll-variable metrics among splits of subsamples. 
processing Bias- efficiency of locating small organisms. 
(subsampling, Performance rallge-sample preservation and holding t~e. 
sample 
transfer, l1Zterfere1Zces-Weather conditions. 

preservation) 
Additional characteristics: 
Accuracy-of sample transfer process and labeling. 

4 Laboratory Precisioll-split samples. 
sample Bias-sorting certain taxonomic groups or organism size. 
processing Performa1Zce range-sorting method depending on sample matrix (detritus, mud). 
(sieving, 
sorting) l1tterfere1tces-distractions; equipment. 

Additional characteristics: 

Accuracy-sorting method; lab equipment. 

5 Taxonomic Precision-split samples. 
enumeration Bias-counts and identifications for certain taxonomic groups. 

Performance ra1tge-dependent on taxonomic group and (or) density. 

l1tterfel'e1Zces-appropriateness of taxonomic keys. 
Sensitivity- level of taxonomy related to type of stressor 

Additional characteristics: 

Accuracy-identification and counts. 

Data quality and performance characteristics of methods for analytical chemistry are typically 
validated through the use of quality control samples including blanks, calibration standards, and 
samples spiked with a known quantity of the analyte of interest. Table 4-2 summarizes some 
performance characteristics used in analytical chemistry and how these might be translated to 
biological methods. 

The collection of high-quality data, particularly for bioassessments, depends on having adequately 
trained people. One way to document satisfactory training is to have newly trained personnel use the 
method and then compare their results with those previously considered acceptable. Although field 
crews and laboratory personnel in many organizations are trained in this way ( Cuffney et al. l 993b ), 
the results are rarely documented or quantified. As a result, an organization cannot assure either 
itself or other potential data users that different personnel performing the same method at the same 
site yield comparable results and that data quality specifications of the method (e.g., precision of 
metrics or scores) are consistently met. Some of this information is published for certain 
bioassessment sampling methods, but is defined qualitatively (see Elliott and Tullett 1978, Peckarsky 
1984, Resh et al. 1990, Merritt et al. 1996 for examples), not quantitatively. Quantitative 
information needs to be more available so that the quality of data obtained by different methods is 
documented. 
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Table 4-2. Translation of some performance characteristics, derived for laboratory analytical systems, to 
biological laboratory systems (taken from Diamond et al. 1996). 

Performance 
Characteristics Analytical Chemical Methods Biological Methods 

Precision Replicate samples Multiple taxonomists identifying 1 sample; 
split sample for sorting, identification, 
enumeration; replicate samples within sites; 
duplicate reaches 

Bias Matrix-spiked samples; standard reference Taxonomic reference samples; "spiked" 
materials; performance evaluation samples organism samples 

Performance Standard reference materials at various Efficiency of field sorting procedures under 
range concentrations; evaluation of spiked different sample conditions (mud, detritus, 

samples by using different matrices sand, low light) 

Interferences Occurrence of chemical reactions involved Excessive detrital material or mud in 
in procedure; spiked samples; procedural sample; identification of young life stages; 
blanks; contamination taxonomic uncertainty 

Sensitivity Standards; instrument calibration Organism-spiked samples; standard level of 
identification 

Accuracy Performance standards; procedural blanks Confirmation of identification, percentage 
of "missed" specimens 

It is imperative that the specific range of environmental conditions (or performance range) is 
quantitatively defined for·a sampling method (Diamond et al. 1996). As an example, the 
performance range for macroinvertebrate sampling is usually addressed qualitatively by 
characterizing factors such as stream size, hydrogeomorphic reach classification, and general habitat 
features (riffle vs. pool; shallow vs. deep water, rocky vs. silt substrate; Merritt et al. 1996). ln a 
PBMS framework, different methods could be classified based on the ability of the method to 
achieve specified levels of performance characteristics such as data precision and sensitivity to 
impairment over a range of appropriate habitats. Thus, the precision of individual metrics or scores 
obtained by different sampling methods can be directly and quantitatively compared for different 
types of habitats. 

4.2 ADVANTAGES OF A PBMS APPROACH FOR CHARACTERIZING 
BIOASSESSMENT METHODS 

Two fundamental requirements for a biological assessment are: (1) that the sample taken and 
analyzed is representative of the site or the assemblage of interest and, (2) that the data obtained are 
an accurate reflection of the sample. The latter requirement is ensured using proper quality control 
(QC) in the laboratory including the types of performance characteristics summarized in Table 4-2. 
The first requirement is met through appropriate field sampling procedures, including random 
selection of sampling locations within the habitat type( s) of interest, choice of sampling device, and 
sample preservation methods. The degree to which a sample is representative of the environment 
depends on the type of sampling method used (including subsampling) and the ecological endpoint 
being measured. For example, many benthic samples may be needed from a stream to obtain 95% 
confidence intervals that are within 50% of the mean value for macroinvertebrate density, whereas 
fewer benthic samples may be needed to determine the dominant species in a given habitat type at a 
particular time (Needham and Usinger 1956, Resh 1979, Plafkin et al. 1989). 
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Several questions have been raised concerning the appropriateness or "accuracy" of methods such as 
RBPs, which take few samples from a site and base their measures or scon:s on subsamples. 
Subsampling methods have been debated relevant to the "accuracy" of data derived from different 
methods (Courtemanch 1996, Barbour and Gerritsen 1996, Vinson and Hawkins 1996). Using a 
PBMS framework, the question is not which subsampling method is more "accurate" or precise but 
rather what accuracy and precision level can a method achieve, and do those performance 
characteristics meet the DQOs of the program? Looking at bioassessment methods in this way, 
(including subsampling and taxonomic identification), forces the researcher or program manager to 
quantitatively define beforehand the quality control characteristics necessary to make the type of 
interpretive assessments required by the study or program. 

Once the objectives and data quality characteristics are defined for a given study, a method is chosen 
that meets those objectives. Depending on the data quality characteristics desired, several different 
methods for collecting and sorting macroinvertebrates may be suitable. Once data precision and 
"accuracy" are quantified for measures derived from a given bioassessment method, the method's 
sensitivity (the degree of change in measures or endpoints between a test site and a control or 
reference site that can be detected as a difference) and reliability (the degre:e to which an objectively 
defined impaired site is identified as such) can be quantified and compared with other methods. A 
method may be modified (e.g., more replicates or larger samples taken) to improve the precision and 
"accuracy" of the method and meet more stringent data requirements. Thus, a PBMS framework has 
the advantage of forcing scientists to focus on the ever··important issue: what type of sampling 
program and data quality are needed to answer the question at hand? 

A second advantage of a PBMS framework is that data users and resource managers could 
potentially increase the amount of available information by combining data based on known 
comparable methods. The 305(b) process of the National Water Quality Inventory, (USEPA 1997c) 
is a good example of an environmental program that would benefit from a PBMS framework. This 
program is designed to determine status and trends of surface water quality in the U.S. A PBMS 
framework would make explicit the quality and comparability of data derived from different 
bioassessment methods, would allow more effective sharing of information· collected by different 
states, and would improve the existing national database. Only those methods that met certain DQOs 
would be used. Such a decision might encourage other organizations to meet those minimum data 
requirements, thus increasing the amount of usable information that can be shared. For example, the 
RBPs used by many state agencies for water resources (Southerland and Stribling 1995) could be 
modified for field and laboratory procedures and still meet similar data quality objectives. The 
overall design steps of the RBPs, and criteria for determining useful metrics or community measures, 
would be relatively constant across regions and states to ensure similar quality and comparability of 
data. 

4.3 QUANTIFYING PERFORMANCE CHARACTERISTICS 

The following suggested sampling approach (Figure 4-1) need only be performed once for a 
particular method and by a given agency or research team; it need not be performed for each 
bioassessment study. Once data quality characteristics for the method are established, limited 
quality control (QC) sampling and analysis should supplement the required sampling for each 
bioassessment study to ensure that data quality characteristics of the method are met (USEP A 
I 995a). The additional effort and expense of such QC are negligible in relation to the potential 
environmental cost of producing data of poor or unknown quality. 

The first step is to define precision of the collection method, also known as "measurement error". 
This is accomplished by replicate sampling within sites (see Hannaford and Resh 1995). The 
samples collected are processed and analyzed separately and their metrics compared to obtain a more 
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realistic measure of the method precision and 
consistency. Repeated samples within sites 
estimate the precision of the entire method, 
comprising variability due to several sources 
including small-scale spatial variability 
within a site; operator consistency and bias; 
and laboratory consistency. Finally, it is 
desirable to sample a range of site classes 
(stream size, habitat type) over which the 
method is likely to be used. This kind of 
sampling, processing, and analysis should 
reveal potential biases. 

Once the precision of the method is known, 
one can determine the actual variability 
associated with sampling "replicate" 
reference sites within an ecoregion or habitat 
type. This is known as sampling error, 
referring to the sample (of sites) drawn from 
a subpopulation (sites in a region). The 
degree of assemblage similarity observed 
among "replicate" reference streams, along 
with the precision of the collection method 
itself, will determine the overall precision, 
accuracy, and sensitivity of the 
bioa:ssessment approach as a whole. This 
kind of checking has been done, at least in 
part, by several states (Bode and Novak 
1995; Yoder and Rankin 1995a; Hornig et al. 
1995; Barbour et al. 1996b), some USEPA 
programs (Gibson et al. 1996), and the U.S. 
Geological Survey (USGS) National Water 

Step 1 

Step 2 

Step 3 

Step 4 

Step 5 

Step 6 

Step 7 

Sample "replicate" reaches or sub-reaches within 
sites, using different trained personnel. Repeat 
for different site classes (stream size, habitat, 

ecoregion). 

Sample at least 5 reference sites in the same site 
class (habitat type, stream size, ecoregion). 

Sample processing and organism identification 

Compute measures/metrics for each site. 

Compute precision of each measure among sites. 

Repeat steps 3 and 4 for at least 3 test sites in 
each site class examined in step 1. Test sites 

should have different types and apparent levels 
of impairment. 

Compare data precision, bias, and method 
sensitivity for each site class. 

Figure 4-1. Flow chart summarizing the steps 
necessary to quantify performance characteristics of a 
bioassessment method (modified from Diamond et al. 
1996). 

Quality Assessment Program (Cuffney et al. 1993b, Gurtz 1994). Evaluation of metric or score 
variability among replicate reference sites can result in improved data precision and choices of 
stream classification. For example, the Arizona Department of Environmental Quality (DEQ) 
determined that macroinvertebrate assemblage structure varied substantially within ecoregions 
resulting in large metric variability among reference sites and poor classification (Spindler 1996). 
Using detrended correspondence and cluster analysis, the state agency determined that 
discrimination of sites by elevation and watershed area, corresponding to montane upland, desert 
lowland, and transition zones, resulted in much lower variability among reference sites and a better 
classification scheme to measure sensitivity to impairment. 

If multiple reference sites are sampled in different site classes (where the sampling method is judged 
to be appropriate), several important method performance characteristics can be quantified, 
including: (1) precision for a given metric or assessment score across replicate reference sites within 
a site class; (2) relative precision of a given metric or score among reference sites in different 
classes; (3) range of classes over which a given method yields similar precision and ~'accuracy"; (4) 
potential interferences to a given method that are related to specific class characteristics and 
qualities; and (5) bias of a given metric, method, or both, owing to differences in classes (Diamond 
et al. 1996). 
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A study by Barbour et al. (l 996b) for Florida streams, illustrates the importance of documenting 
method performance characteristics using multiple reforence sites in different site classes. Using the 
same method at all sites, fewer: taxa were observed in reference sites from the Florida Peninsula (one 
site class) compared to the Florida Panhandle (another site class), resulting in much lower reference 
values for taxa richness metrics in the Peninsula. Although metric precision was similar among 
reference sites in each site class, method sensitivity (i.e., the ability of a metric to discern a 
difference between reference and stressed sites) was poorer in the Peninsula for taxa richness. Thus, 
bioassessment "accuracy" may be more uncertain for the Florida Peninsula; that is, the probability of 
committing a Type II error (concluding a test site is no different from reference - therefore 
minimally impaired-when, in fact, it is) may be greater in the Peninsula region. In the context of a 
PBMS, the state agency can recognize and document differences in method performance 
characteristics between site classes and incorporate them into their DQOs. The state in this case can 
also use the method performance results to identify those site classes for which the biological 
indicator (index, metric, or other measurement endpoint) may not be naturally sensitive to 
impairment; i.e., the fauna is naturally species-poor and thus less likely to reflect impacts from 
stressors. If the state agency desires greater sensitivity than the current method provides, it may have 
to develop and test different region-specific methods and perhaps different indicators. 

In the last step of the process, a method is used over a range of impaired conditions so as to 
determine the method's sensitivity or ability to detect impairment. As discussed earlier, sites with 
known levels of impairment or analogous standards by which to create a calibration curve for a given 
bioassessment method are lacking. In lieu of this limitation, sampling sites are chosen that have 
known stresses (e.g., urban runoff, toxic pollutants, livestock intrusion, sedimentation, pesticides). 
Because different sites may or may not have the same level of impairment within a site class (i.e., 
they are not replicate sites), precision of a method in impaired sites may best be examined by taking 
and analyzing multiple samples from the same site or adjacent reaches (Hannaford and Resh 1995). 

The quantification of performance characteristics is a compromise between statistical power and cost 
while maintaining biological relevance. Given the often wide variation of natural geomorphic 
conditions and landscape ecology, even within supposedly "uniform" site Classes (Corkum 1989, 
Hughes 1995), it is desirable to examine 10 or more reference sites (Yoder and Rankin 1995a, 
Gibson et al. 1996). More site classes in the evaluation process would improve documentation of the 
performance range and bias for a given method. Using the sampling design suggested in Figure 4-1, 
data from at least 30 sites (reference and test sites combined), sampled within a brief time period (so 
as to minimize seasonal changes in the target assemblage), are needed to define performance 
characteristics. An alternative approach might be to use bootstrap resampling of fewer sites to 
evaluate the nature of variation of these samples (Fore et al. 1996). 

A range of"known" stressed sites within a site class is sampled to test the performance 
characteristics of a given method. It is important that stressed sites meet the following criteria: (1) 
they belong to the same site class as the reference sites examined; (2) they clearly have been 
receiving some chemical, physical, or biological stress( es) for some time (months at least); and (3) 
impairment is not obvious without sampling; i.e., impairment is not severe. 

The first criterion is necessary to reduce potential interferences owing to class differences between 
the test and reference sites. Thus, the condition of the reference site will have high probability of 
serving as a true blank as discussed earlier. For example, it is clearly inappropriate to use high 
gradient mountain streams as references for assessing plains streams. 

The second criterion, which is.the documented presence of potential stresses, is necessary to ensure 
the likelihood that the test site is truly impaired (Resh and Jackson 1993). A potential test site might 
include a body of water that receives toxic chemicals from a point-source discharge or from nonpoint 
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sources, or a water body that has been colonized by introduced or exotic "pest" species (for example, 
zebra mussel or grass carp). Stresses at the test site should be measured quantitatively to document 
potential cause( s) of impairment. 

The third criterion, that the site is not obviously impaired, provides a reasonable test of method 
sensitivity or "detection limit." Severe impairment (e.g., a site that is dominated by 1 or 2 
invertebrate species, or a site apparently devoid of aquatic life) generally requires little biological 
sampling for qetection. 

4.4 RECOMMENDED PROCESS FOR DOCUMENTATION OF 
METHOD COMPARABILITY 

Although a comparison of methods at the same reference and test sites at the same time is preferable 
(same seasons and similar conditions), it is not essential. The critical requirement when comparing 
different sampling methods is that performance characteristics for each method are derived using 
similar habitat conditions and site classes at similar times/seasons (Diamond et al. 1996). This 
approach is most useful when examining the numeric scores upon which the eventual assessment is 
based. Thus, for a method such as RBP that sums the values of several metrics to derive a single 
score for a site, the framework described in Figure 4-1 should use the site scores. If one were 
interested in how a particular multimetric scoring system behaves, or one wishes to compare the 
same metric across methods, then individual metrics could be examined using the framework in 
Figure 4-1. For multivariate assessment methods that do not compute metric scores, one could 
instead examine a measure of community similarity or other variable that the researcher uses in 
multivariate analyses (Norris 1995). 

Method comparability is based on 2 factors: (1) the relative magnitude of the coefficients of 
variation in measurements within and among site classes, and (2) the relative percent differences in 
measurements between reference and test sites. It is important to emphasize that comparability is not 
based on the measurements themselves, because different methods may produce different numeric 
scores or metrics and some sampling methods may explicitly ignore certain taxonomic groups, which 
will influence the metrics examined. Instead, detection of a systematic relationship among indices or 
the same measures among methods is advised. If2 methods are otherwise comparable based on 
similar performance characteristics, then results of the 2 methods can be numerically related to each 
other. This outcome is a clear benefit of examining method comparability using a PBMS 
framework. 

Figure 4-1 summarizes a suggested test design, and Table 4-3 summarizes recommended analyses 
for documenting both the performance characteristics of a given method, and the degree of data 
comparability between 2 or more methods. The process outlined in Figure 4-1 is not one that is 
implemented with every study. Rather, the process should be performed at least once to document 
the limitations and range of applicability of the methods, and should be cited with subsequent uses of 
the method(s). 

The following performance characteristics are quantified for each bioassessment method and 
compared: (1) the within-class coefficient of variation for a given metric score· or index by 
examining reference-site data for each site class separately (e.g., CVAir and CV8 1r; Fig. 4-1); (2) 
difference or bias in precision related to site class for a given metric or index (by comparing 
reference site coefficient of variation from each class: CVA1/CV81,; Table 4-3); and (3) estimates of 
method sensitivity or discriminatory power, by comparing test site ~ata with reference site data 
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Table 4-3. Suggested arithmetic expressions for deriving performance characteristics that can be 
compared between 2 or more methods. In all cases, x = mean value, X = test site value, s = standard 
deviation. Subscripts are as follows: capital letter refers to site class (A or B); numeral refers to method 
1 or 2; and lower case letter refers to reference fr) or test site {t} {modified from Diamond et al. 1996). 

Performance Characteristic Parameters for Quantifying Method Desired 
Comparability Outcome 

Relative precision of metric or index within CVAlr and CVAzr ; CV81r and CVB2r Low values 
a site class 

Relative precision of metric or index 
CV.Air CVA2r 

High ratio 
between sites (population of samples at a -- ; ---
site) or site classes (population of sites) CVBlr CVB;?r 

Relative sensitivity or "detection limit'' of 
x.A1r-X.A1t XA2r-XA2t 

High ratio 
metric or index within a site class. ---- ; ----
Comparison of those values between 9.AJr 9.A2r 
methods reveals the most sensitive method 

Xn1r -XBlt Xn2r-XB2t ---- ; ---
9BJr 9B2r 

Relative sensitivity of metric or index 
X"..t.1r -XAJt Xn1r -XBlt 

High ratio 
between site classes ; 

9.AJr 9BJr 

X"..t.2r-XA2t Xn2r -XB2t 
; 

9.A2r 9B2r 

within each site class as a function ofreference site variability (Table 4-3), e.g., 

A method that yields a smaller difference between test and reference sites in relation to the reference 
site variability measured (Table 4-3) would indicate less discriminatory power or sensitivity; that is, 
the test site is erroneously perceived to be similar to or better than the reference condition and not 
impaired (Type II error). 

Relatively few methods may be able to consistently meet the above data quality criterion and also 
maintain high sensitivity to impairment because both characteristics require a method that produces 
relatively precise, accurate data. For example, if the agency's intent is to screen many sites so as to 
prioritize "hot spots" or significant impairment in need of corrective action, then a method that is 
inexpensive, quick, and tends to show impairment when significant impairment is actually present 
(such as some volunteer monitoring methods) (Barbour et al. 1996a) can meet prescribed DQOs with 
less cost and effort. In this case, the data requirements dictate high priority for method sensitivity or 
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discriminatory power (detection if impaired sites), understanding that there is likely also to be a high 
Type I error rate (misidentification of unimpaired sites).· 

Relative accuracy of each method is addressed to the extent that the test sites chosen are likely to be 
truly impaired on the basis of independent factors such as the presence of chemical stresses or 
suboptimal habitat. A method with relatively low precision (high variance) among reference sites 
compared with another method may suggest lower method accuracy. Note that a method having 
lower preCision may still be satisfactory for some programs if it has other advantages, such as high 
ability to detect impaired sites with less cost and effort to perform. 

Once performance characteristics are defined for each method, data comparability can be 
determined. If 2 methods are similarly precise, sensitive, and biased over the habitat types sampled, 
then the different methods should produce comparable data. Interpretive judgements could then be 
made concerning the quality of aquatic life using data produced by either or both methods combined. 
Alternatively, the comparison may show that 2 methods are comparable in their performance 
characteristics in certain habitats or regions and not others. If this is so, results of the 2 methods can 
be combined for the type for the types of habitats in which data comparability was demonstrated, but 
not for other regions or habitat types. 

In practice, comparability of bioassessment methods would be judged relative to a reference method 
that has already been fully characterized (using the framework summarized in Figure 4-1) and which 
produces data with the quality needed by a certain program or agency. The qualities of this reference 
method are then defined as method performance criteria. If an alternative method yields less 
precision among reference sites within the same site class than the reference method (e.g., CV AI~> 
CV A2r in Table 4-3), then the alternative method probably is not comparable to the reference method. 
A program or study could require that alternative methods are acceptable only if they are as precise 
as the reference method. A similar process would be accomplished for other performance 
characteristics that a program or agency deems important based on the type of data required by the 
program or study. 

4.5 CASE EXAMPLE DEFINING METHOD PERFORMANCE 
CHARACTERISTICS 

Florida Department of Environmental Protection (DEP) has developed a statewide network for 
monitoring and assessing the state's surface waters using macroinvertebrate data. Florida DEP has 
rigorously examined performance characteristics of their collection and assessment methods to 
provide better overall quality assurance of their biomonitoring program and to provide defensible 
and appropriate assessments of the state's surface waters (Barbour et al. 1996b, c). Much of the 
method characterization process developed for Florida DEP is easily communicated in the context of 
a PBMS approach. 

In addition to characterizing data quality and method performance based on ecoregional site classes, 
Florida DEP also characterized their methods based on season (summer vs. winter sampling index 
periods), and size of subsample analyzed (100, 200, or 300-organism subsample). In addition, 
analyses were performed on the individual component metrics which composed the Florida stream 
condition index (SCI). For the sake of brevity, the characterization process and results for the SCI in 
the.summer index period and the Peninsula and Northeast bioregions are summarized. The same 
process was used for other bioregions in the state and in the winter index period. 
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4-12 

Performance Criteria Characteristics of Florida SCI (see Figure 4-1 for process) 

Characterize Measurement Error (Method Precision Within a Site)-A total of 7 sites in 
the Peninsula bioregion were subjected to multiple sampling (adjacent reaches). The DEP 
observed a mean SCI= 28.4 and a CV (within a stream) = 6.8%. These data suggest low 
measurement error associated with the method and the index score. Given this degree of 
precision in the reference condition SCI score, power analysis indicated that 80% of the 
time, a test site with an SCI 5 points less (based on only a single sample at the test site) than 
the reference criterion; could be distinguished as impaired with 95% confidence. This 
analysis also indicated that if duplicate samples were taken at the test site, a difference of 3 
points in the SCI score between the test site and the reference crite:rion could be 
distinguished as impaired with 95% confidence. 

Characterize Sampling Error (Method Precision on a Population of Reference Sites)-A 
total of 56 reference sites were sampled in the Peninsula bioregion (Step 1, Figure 4-1 ). The 
SCI score could range from a minimum of 7 to a theoretical maximum of 31 based on the 
component metric scores. However, in the Peninsula, reference site SCI scores generally 
ranged between 21and31. A mean SCI score of27.6 was observed with a CV of 12.0%. 

Determine Method and Index Sensitivity-Distribution of SCI scores of the 56 reference 
sites showed that the 5~h percentile was a score of20. Thus, 95% of Peninsula reference sites 
had a score >20. Accuracy of the method, using known stressed sites, indicated that 
approximately 80% of the test sites had SCI scores:;;; 20 (Fig. 4-2). In other words, a 
stressed site would be assessed as impaired 80% of the time using the, collection method in 
the Peninsula bioregion in the summer, and an impairment criterion of the 51

h percentile of 
reference sites. The criterion could also be raised to, say, the 251

h percentile of reference 
sites, which would increase accuracy of correctly classifying stressed sites to approximately 
90%, but would decrease accuracy of correctly assessing unimpaired sites to 75%. 

Determi1tatio1t of Metltod Bias and Relative Sensitivity in Different Site Classes-A 
comparative analysis of precision, sensitivity, and ultimately bias, can be performed for the 
Florida DEP method and the SCI index outlined in Table 4-3. For example, the mean SCI 
score in the Panhandle bioregion, during the same summer index period, was 26.3 with a CV 
= 12.8% based on 16 reference sites. Comparing this CV to the one reported for the 
Peninsula in the previous step, it is apparent that the precision of this method in the 
Panhandle was similar to that observed in the Jleninsula bioregion. 

The 5th percentile of the Panhandle reference sites was an SCI score of 17, such that actual 
sensitivity of the method in the Panhandle was slightly lower than in the Peninsula bioregion 
(Figure 4-2). An impaired site would be assessed as such only 50% of the time in the 
Panhandle bioregion in the summer as opposed to 80% of the time in the Peninsula bioregion 
during the same index period. Part of the difference in accuracy of the method among the 2 
bioregions can be attributed to differences in sample size. Data from only 4 "lmowri" 
impaired sites were available in the Panhandle bioregion while the Peninsula bioregion had 
data from 12 impaired sites. The above analyses show, however, that there may be 
differences in method performance between the 2 regions (probably attributable to large 
habitat differences between the regions) which should be further explored using data from 
additional "known" stressed sites, if available. 
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Figure 4-2. Comparison of the discriminatory ability of the SCI between Florida's Peninsula and 
Panhandle Bioregions. Percentiles used (not x, sd) to depict relationship. 

4.6 APPLICATION OF THE PBMS 

The PBMS approach is intended to provide information regarding the confidence of an assessment, 
given a particular method. By having some measure of confidence in the endpoint and the 
subsequent decision pertinent to the condition of the water resource, assessment and monitoring 
programs are greatly strengthened. Three primary questions can be identified that enable agencies to 
ascertain the value and scientific validity of using information derived from different methods. Use 
of PBMS is necessary for these questions to be answered. 

Question 1 - How rigorous must a method be to accurately detect impairment? 

The analyses of Ohio EPA (1992) reveal that the power and ability of a bioassessment technique to 
accurately portray biological community performance and ecological integrity, and to discriminate 
even finer levels of aquatic life use impairments, are directly related to the data dimensions (i.e., 
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ecological complexity, environmental accuracy, discriminatory powc,::r) produced by each (Barbour et 
al. 1996b). For example, a technique that includes the identification of macroinvertebrate taxa to 
genus and species will produce a higher attainment of data dimensions than a technique that is 
limited to family-level taxonomy. In general, this leads to a greater discrimination of the biologicai 
condition of sites. 

Some states use one method for screening assessments and a second method for more intensive and 
confirmatory assessments. Florida DEP uses a BioRecon (see description in Chapter 7) to conduct 
statewide screening for their watershed-based monitoring. A more rigorous method based on a 
multihabitat sampling (see Chapter 7) is used for targ1!ted surveys related to identified or suspected 
problem areas. North Carolina Water Quality Division (WQD) has a rapid EPT index (cumulative· 
number of species of Ephemeroptera, Plecoptera, Trichoptera) to conduct screening assessments. 
Their more intensive method is used to monitor biological condition on a broader basis. 

Use of various methods having differing levels of rigor can be examined with estimates of precision · 
and sensitivity. These performance characteristics will help agencies make informed decisions of 
how resulting data can be used in assessing condition. 

Question 2-How can data derived from different methods be compared to locate additional 
reference sites? 

Many agencies are increasingly confronted with the issue of locating appropriate reference sites from 
which to develop impairment/unimpairment thresholds. In some instances, sites outside of 
jurisdictional boundaries are needed to refine the reference condition. As watershed-based 
monitoring becomes implemented throughout the U.S., jurisdictional boundaries may become 
impediments to effective monitoring. County governments, tribal associations, local environmental 
interest groups, and state water resource agencies are all examples of enti1ies that would benefit from 
collaborative efforts to identify common reference sitc~s. 

In most instances, all of the various agencies conducting monitoring and assessment will be using 
different methods. A lmowledge of the precision and sensitivity of the methods will allow for an 
agency to decide whether the characterization of a site as reference or minimally impaired by a 
second agency or other entity fits the necessary criteria to be included as an additional reference site. 

Question 3-How ca1z data from different methods be combined or integrated for increasing a 
database for assessment? 

The question of combining data for a comprehensive assessment is most often asked by states and 
tribes that want to increase the spatial coverage of an assessment beyond t}).eir own limited datasets. 
From a national or regional perspective, the ability to combine datasets is desirable to make 
judgements on the condition of the water resource at a. higher geographical scale. Ideally, each 
dataset will have been collected with the same methods. 

This question is the most difficult to answer even with a lmowledge of the precision and sensitivity. 
Widely divergent methodologies having highly divergent performance characteristics are not likely 
to be appropriate for combining under any circumstances. The risk of committing error in judgement 
of biological condition from a combined dataset of this sort would be too high. 

Divergent methodologies with similar or nearly identical performance cha:r;acteristics are plausible 
candidates for combining data at metric or index levels. However, a calibration of the methods is 
necessary to ensure that extrapolations of data from one method to the other is scientifically valid. 
The best fit for a calibrated model is a 1:1 ratio for each metric and index. Realistically, the 
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calibration will be on a less-than-perfect relationship; extrapolations may be via range of values 
rather than absolute numbers. Thus, combining datasets from dissimilar methods may be valuable 
for characterizing severe impairment or sites of excellent condition. However, sites with slight to 
moderate impairment might not be detected with a high level of confidence. 

For example, a 6-state collaborative study was conducted on Mid-Atlantic coastal plain streams to 
determine whether a combined reference condition could be established (Maxted et al. in review). In 
this study, a single method was applied to all sites in the coastal plain in all 6 states (New Jersey, 
Delaware, Maryland, Virginia, North Carolina, and South Carolina). The results indicated that two 
Bioregions exist for the coastal plain ecoregion-the northern portion, including coastal plain 
streams in New Jersey, Delaware, and Maryland; and the southern portion that includes Virginia, 
North Carolina, and South Carolina. In most situations, agencies have databases from well
established methods that differ in specific ways. The ability to combine unlike datasets has 
historically been a problem for scientific investigations. The usual practice has been to aggregate the 
data to the least common denominator and discard data that do not fit the criteria. 
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HABITAT ASSESSMENT AND 

PHYSICOCHEMICAL PARAMETERS 

An evaluation of habitat quality is critical to any assessment of ecological integrity and should 
be performed at each site at the time of the biological sampling. In general, habitat and 
biological diversity in rivers are closely linked (Raven et al. 1998). In the truest sense, "habitat" 
incorporates all aspects of physical and chemical constituents along with the biotic interactions. 
In these protocols, the definition of "habitat" is narrowed to the quality of the instream and 
riparian habitat that influences the structure and function of the aquatic community in a stream. 
The presence of an altered habitat structure is considered one of the major stressors of aquatic 
systems (Karr et al. 1986). The presence of a degraded habitat can sometimes obscure 
investigations on the effects of toxicity and/or pollution. The assessments performed by many 
water resource agencies include a general description of the site, a physical characterization and 
water quality assessment, and a visual assessment of instream and riparian habitat quality. Some 
states (e.g., Idaho DEQ and Illinois EPA) include quantitative measurements of physical 
parameters in their habitat assessment. Together these data provide an integrated picture of 
several of the factors influencing the biological condition of a stream system. These assessments 
are not as comprehensive as needed to adequately identify all causes of impact. However, 
additional investigation into hydrological modification of water courses and drainage patterns 
can be conducted, once impairment is noted. 

The habitat quality evaluation can be accomplished by characterizing selected physicochemical 
parameters in conjunction with a systematic assessment of physical structure. Through this 
approach, key features can be rated or scored to provide a useful assessment of habitat quality. 

5.1 PHYSICAL CHARACTERISTICS AND WATER QUALITY 

Both physical characteristics and water quality parameters are pertinent to characterization of the 
stream habitat. An example of the data sheet used to characterize the physical characteristics and 
water quality of a site is shown in Appendix A. The information required includes 
measurements of physical characterization and water quality made routinely to supplement 
biological surveys. 

Physical characterization includes documentation of general land use, description of the stream 
origin and type, summary of the riparian vegetation features, and measurements of instream 
parameters such as width, depth, flow, and substrate. The water quality discussed in these 
protocols are in situ measurements of standard parameters that can be taken with a water quality 
instrument. These are generally instantaneous measurements taken at the time of the survey. 
Measurements of certain parameters, such as temperature, dissolved oxygen, and turbidity, can 
be taken over a diurnal cycle and will require instrumentation that can be left in place for 
extended periods or collects water samples at periodic intervals for measurement. In addition, 
water samples may be desired to be collected for selected chemical analysis. These chemical · 
samples are transported to an analytical laboratory for processing. The combination of this 
information (physical characterization and water quality) will provide insight as to the ability of 
the stream to support a healthy aquatic community, and to the presence of chemical and non
chemical stressors to the stream ecosystem. Information requested in this section.(Appendix A-
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l, Form 1) is standard to many aquatic studies and allows for some comparison among sites. 
Additionally, conditions that may significantly affect aquatic biota are documented. 

5.1.1 Header Information (Station ldentifi1er) 

The header information is identical on all data sheets and requires sufficient information to 
identify the station and location where the survey was conducted, date and time of survey, and 
the investigators responsible for the quality and integrity of the data. The stream name and river 
basin identify the watershed and tributary; the location of the station is described in the narrative 
to help identify access to the station for repeat visits. The rivermile (if applicable) and 
latitude/longitude are specific locational data for the station. The station number is a code 
assigned by the agency that will associate the sample and survey data with the station. The 
STORET number is assigned to each datapoint for inclusion in USEPA's STORET system. The 
stream class is a designation of the grouping ofhomoge:neous characteristic:s from which 
assessments will be made. For instance, Ohio EPA uses ecoregions and size of stream, Florida 
DEP uses bioregions (aggregations of subecoregions), and Arizona DEQ uses elevation as a 
means to identify stream classes. Listing the agency and investigators assigns responsibility to 
the data collected from the station at a specific date and time. The reason for the survey is 
sometimes useful to an agency that con.ducts surveys for various programs and purposes. 

5.1.2 \Veather Conditions 

Note the present weather conditions on the day of the survey and those immediately preceding 
the day of the survey. This information is important to interpret the effects of storm events on 
the sampling effort. 

5.1.3 Site Location/Map 

To complete this phase of the bioassessment, a photograph may be helpful in identifying station 
location and documenting habitat conditions. Any observations or data not requested but deemed 
important by the field observer should be recorded. A hand-drawn map is useful to illustrate 
major landmarks or features of the channel morphology or orientation, vegetative zones, 
buildings, etc. that might be used to aid in data interpretation. 

5.1.4 Stream Characterization 

Stream Subsystem: In regions where the perennial nature of streams is important, or where the 
tidal influence of streams will alter the structure and function of communities, this parameter 
should be noted. 

Stream Type: Communities inhabiting coldwater streams are markedly different from those in 
warmwater streams, many states have established temperature criteria that differentiate these 2 
stream types. 

Stream Origin: Note the origination of the stream under study, if it is known. Examples are 
glacial, montane, swamp, and bog. As the size of the stream or river increases, a mixture of 
origins of tributaries is likely. 
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5.1.5 Watershed Features 

Collecting this information usually requires some effort initially for a station. However, 
subsequent surveys will most likely not require an in-depth research of this information. 

Predominant Surrounding Land Use Type: Document the prevalent land-use type in the 
catchment of the station (noting any other land uses in the area which, although not predominant, 
may potentially affect water quality). Land use maps should be consulted to accurately 
document this information. 

Local Watershed Nonpoint Source Pollution: Thi.s item refers to problems and potential 
probJems in the watershed. N<?npoint source pollution is defined as diffuse agricultural and 
urban runoff. Other compromising factors in a watershed that may affect water quality include 
feedlots, constructed wetlands, septic systems, dams and impoundments, mine seepage, etc. 

Local Watershed Erosion: The existing or potential detachment of soil within the local 
watershed (the portion of the watershed or catchment that directly affects the stream reach or 
station under study) and its movement into the stream is noted. Erosion can be rated through 
visual observation of watershed and stream characteristics (note any turbidity observed during 
water quality assessment below). 

5.1.6 Riparian Vegetation 
. . 

An acceptable riparian zone includes a buffer strip of a minimum of 18 m (Barton et al. 1985) 
from the stream on either side. The acceptable width of the riparian zone may also be variable 
depending on the size of the stream. Streams over 4 m in width may require larger riparian 
zones. The vegetation within the riparian zone is documented here as the dominant type and 
species, if known. 

5.1.7 lnstream Features 

Instream features are measured or evaluated in the sampling reach and catchment as appropriate. 

·-... 
Estimated Reach Length: Measure or estimate the length of the sampling reach. This 
information is important ifreaches of variable length are surveyed and assessed. 

Estimated Stream Width (in meters, m): Estimate the distance from bank to bank at a transect 
representative of the stream width in the reach. If variable widths, use an average to find that 
which is representative for the given reach. 

Sampling Reach Area (m2
): Multiply the sampling reach length by the stream width to obtain a 

calculated surface area. 

Estimated Stream Depth (m): Estimate the vertical distance from water surface to stream 
bottom at a representative depth (use instream habitat feature that is most common in reach) to 
obtain average depth. 

Velocity: Measure the surface velocity in the thalweg of a representative run area. If 
measurement is not done, estimate the velocity as slow, moderate, or fast. 
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Canopy Cover: Note the general proportion of open to shaded area which best describes the 
amount of cover at the sampling reach or station. A densiometer may be used in place of visual 
estimation. 

High \Vater Mark (m): Estimate the vertical distanc1~ from the bankfull margin of the stream 
bank to the peak overflow level, as indicated by debris hanging in riparian or floodplain 
vegetation, and deposition of silt or soil. In instances where bank overflow is rare, a high water 
mark may not be evident. 

Proportion of Reach Represented by Stream Morphological Types: The proportion 
represented by riffles, runs, and pools should be noted to describe the morphological 
heterogeneity of the reach. 

Channelized: Indicate whether or not the area around the sampling reach or station is 
channelized (e.g., straightening of stream, bridge abutments and road crossings, diversions, etc.). 

Dam Present: Indicate the presence or absence of a dam upstream in the catchment or 
downstream of the sampling reach or station. If a dam is present, include specific information 
relating to alteration of flow. 

5.1.8 Large Woody Debris 

Large Woody Debris (LWD) density, defined and measured as described below, has been used in 
regional surveys (Shields et al. 1995) and intensive studies of degraded and restored streams 
(Shields et al. 1998). The method was developed for sand or sand-and-gravel bed streams in the 
Southeastern U.S. that are wadeable at baseflow, with water widths between 1 and 30 m (Cooper 
and Testa 1999). 

Cooper and Testa's (1999) procedure involves measurc~ments based on visual estimates taken by 
a wading observer. Only woody debris actually in contact with stream water is counted. Each 
woody debris formation with a surface area in the plane of the water surface >0.25 m2 is 
recorded. The estimated length and width of each fommtion is recorded on a form or marked 
directly onto a stream reach drawing. Estimates are made to the nearest 0.5 m, and formations 
with length or width less than 0.5 m are not counted. Recorded length is maximum width in the 
direction perpendicular to the length. Maximum actual length and width of a limb, log, or 
accumulation are not considered. 

If only a portion of the log/limb is in contact with the water, only that portion in contact is 
measured. Root wads and logs/limbs in the water margin are counted if they contact the water, 
and are arbitrarily given a width of 0.5 m Lone individual limbs and logs are included in the 
determination if their diameter is 10 cm or larger (Keller and Swanson 1979, Ward and Aumen 
1986). Accumulations of smaller limbs and logs are included if the formation total length or 
width is 0.5 m or larger. Standing trees and stumps within the stream are also recorded iftheir 
length and width exceed 0.5 m. 

The length and width of each L WD formation are then multiplied, and the resulting products are 
summed to give the aquatic habitat area directly influenced. This area is then divided by the 
water surface area (km2

) within the sampled reach (obtained by multiplying the average water 
surface width by reach length) to obtain LWD density. Density values of 103 to 104 m2/km2 have 
been reported for channelized and incised streams and on the order of 105 m2/km2 for non-incised 
streams (Shields et al. 1995 and 1998). This density is not an expression of the volume ofLWD, 
but rather a measure ofLWD influence on velocity, depth, and cover. 
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5.1.9 Aquatic Vegetation 

The general type and relative dominance of aquatic plants are documented in this section. Only 
an estimation of the extent of aquatic vegetation is made. Besides being an ecological 
assemblage that responds to perturbation, aquatic vegetation provides refugia and food for 
aquatic fauna. List the species of aquatic vegetation, if known. 

5.1.10 Water Quality 

Temperature (°C), Conductivity or "Specific Conductance" (µ.ohms), Dissolved Oxygen 
(µ.g/L), pH, Turbidity: Measure and record values for each of the water quality parameters 
indicated, using the appropriate calibrated water quality.instrument(s). Note the type of 
instrument and unit number used. 

Water Odors: Note those odors described (or include any other odors not listed) that are 
associated with the water in the sampling area. 

Water Surface Oils: Note the term that best describes the relative amount of any oils present on 
the water surface. 

Turbidity: If turbidity is not measured directly, note the term which, based upon visual 
observation, best describes the amount of material suspended in the water column. 

5.1.11 Sediment/Substrate 

Sediment Odors: Disturb sediment in pool or other depositional areas and note any odors 
described (or include any other odors not listed) which are associated with sediment in the 
sampling reach. 

Sediment Oils: Note the term which best describes the relative amount of any sediment oils 
observed in the sampling area. 

Sediment Deposits: Note those deposits described (or include any other deposits not listed) that 
are present in the sampling reach. Also indicate whether the undersides of rocks· not deeply 
embedded are black (which generally indicates low dissolved oxygen or anaerobic conditions). 

Inorganic Substrate Components: Visually estimate the relative proportion of each of the 7 
substrate/particle types listed that are present over the sampling reach. 

Organic Substrate Components: Indicate relative abundance of each of the 3 substrate types 
listed. 

5.2 A VISUAL-BASED HABITAT ASSESSMENT 

Biological potential is limited by the quality of the physical habitat, forming the template within 
which biological communities develop (Southwood 1977). Thus, habitat assessment is defined 
as the evaluation of the structure of the surrounding physical habitat that influences the quality of 
the water resource and the condition of the resident aquatic community (Barbour et al. 1996a). 
For streams, an encompassing approach to assessing structure of the habitat includes an 
evaluation of the variety and quality of the substrate, channel morphology, bank structure, and 
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riparian vegetation. Habitat parameters pertinent to the assessment of habitat quality include 
those that characterize the stream "micro scale" habitat (e.g., estimation ofembeddeddness), the 
"macro scale" features (e.g., channel morphology), and the riparian and bank structure features 
that are most often influential ,in affecting the other parameters. 

Rosgen (1985, 1994) presented a 
stream and river classification 
system that is founded on the 
premise that dynamically-stable 
stream channels have a morphology 
that provides appropriate distribution 
of flow energy during storm events. 
Further, he identifies 8 major 
variables that affect the stability of 
channel morphology, but are not 
mutually independent: channel 
width, channel depth, flow velocity, 
discharge, channel slope, roughness 
of channel materials, sediment load 
and sediment particle size 
distribution. When streams have one 
of these characteristics altered, some 
of their capability to dissipate energy 
properly is lost (Leopold et al. 1964, 
Rosgen 1985) and will result in 
accelerated rates of channel ei:osion. 
dissipate flow energy are: 

• sinuosity 

EQUIPl.VIENT/SUPPLIES NEEDED FOR HABITAT 
ASSESSl.VIENT AND PHYSICAL/WATER 

QUAL~TY CHARACTERIZATION 

Physical Characterization and Water Quality Field 
Data Sheet* 
Habitat Assessment Field Data Sheet* 
clipboard 
pencils or waterproof pens 
35 mm camera (may be digital) 
video camera (optional) 
upstream/downstream "arrows" or signs for 
photographing and documenting sampling reaches 
Flow or velocity meter 
In situ water quality meters 
Global Positioning System (GPS) Unit 

•It is helpful to copy field sheets onto water-resistant 
paper for use in wet weather conditions 

Some of the habitat structural components that function to 

• roughness of bed and bank materials 

• presence of point bars (slope is an important characteristic) 

• vegetative conditions of stream banks and the riparian zone 

• condition of the floodplain (accessibility from bank, overflow, and size are 
important characteristics). 

Measurement of these parameters or characteristics serve to stratify and place streams into 
distinct classifications. However, none of these habitat classification techniques attempt to 
differentiate the quality of the habitat and the ability of the habitat to support the optimal 
biological condition of the region. Much of our understanding of habitat relationships in streams 
has emerged from comparative studies that describe statistical relationships between habitat 
variables and abundance ofbfota (Hawkins et al. 1993). However, in response to the need to 
incorporate broader scale habitat assessments in water resource programs, 2 types of approaches 
for evaluating habitat structure have been developed. In the first, the Environmental Monitoring 
and Assessment Program (EMAP) of the USEPA and the National Water-Quality Assessment 
Program (NA WQA) of the USGS developed techniques that incorporate measurements of 
various features of the instream, channel, and bank morphology (Meader et al. 1993, Klemm and 
Lazorchak 1994). These techlliques provide a relatively comprehensive characterization of the 
physical structure of the stream sampling reach and its surrounding floodplain. The second type 
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was a more rapid and qualitative habitat assessment approach that was developed to describe the 
overall quality of the physical habitat (Ball 1982, Ohio EPA 1987, Plafkin et al. 1989, Barbour 
and Stribling 1991, 1994, Rankin 1991, 1995). In this document, the more rapid visual-based 
approach is described. A cursory overview of the more quantitative approaches to characterizing 
the physical structure of the habitat is provided. 

The habitat assessment matrix developed for the Rapid Bioassessment Protocols (RBPs) in 
Plafkin et al. (1989) were originally based on the Stream Classification Guidelines for Wisconsin 
developed by Ball (1982) and "Methods of Evaluating Stream, Riparian, and Biotic Conditions" 
developed by Platts et al. (1983). Barbour and Stribling (1991, 1994) modified the habitat 
assessment approach originally deveioped for the RBPs to include additional assessment 
parameters for high gradient streams and a more appropriate parameter set for low gradient 
streams (Appendix A-1, Forms 2,3). All parameters are evaluated and rated on a numerical scale 
of 0 to 20 (highest) for each sampling reach. The ratings are then totaled and compared to a 
reference condition to provide a final habitat ranking. Scores increase as habitat quality 
increases. To ensure consistency in the evaluation procedure, descriptions of the physical 
parameters and relative criteria are included in the rating form. 

The Environmental Agency of Great Britain (Environment Agency of England and Wales, 
Scottish Environment Protection Agency, and Environment and Heritage Service of Northern 
Ireland) have developed a River Habitat Survey (RHS) for characterizing the quality of their 
streams and rivers (Raven et al. 1998). The approach used in Great Britain is similar to the 
visual-based habitat assessment used in the US in that scores are assigned to ranges of conditions· 
of various habitat parameters. 

A biologist who is well versed in the ecology and zoo geography of the region can generally 
recognize optimal habitat structure as it relates to the biological community. The ability to 
accurately assess the quality of the physical habitat structure using a visual-based approach 
depends on several factors: 

• the parameters selected to represent the various features of habitat structure need 
to be relevant and clearly defined 

• a continuum of conditions for each parameter must exist that can be 
characterized from the optimum for the region or stream type under study to the 
poorest situation reflecting substantial alteration due to anthropogenic activities 

• the judgement criteria for the attributes of each parameter should minimize 
subjectivity through either quantitative measurements or specific categorical 
choices 

• the investigators are experienced in or adequately trained for stream assessments 
in the region under study (Hannaford et al. 1997) 

• adequate documentation and ongoing training is maintained to evaluate and 
correct errors resulting in outliers and aberrant assessments. 

Habitat evaluations are first made on instream habitat, followed by channel morphology, bank 
structural features, and riparian vegetation. Generally, a single, comprehensive assessment is 
made that incorporates features of the entire sampling reach as well as selected features of the 
catchment. Additional assessments may be made on neighboring reaches to provide a broader 
evaluation of habitat quality for the stream ecosystem. The actual habitat assessment process 
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involves rating the 10 parameters as optimal, suboptimal, marginal, or poor ;based on the criteria 
included on the Habitat ,Assessment Field Data Sheets (Appendix A-1, Fonns 2,3). Some state 
programs, such as Florida Department of Environmental Protection (DEP) (1996) and Mid
Atlantic Coastal Streams Workgroup (MACS) (1996) have adapted this approach using 
somewhat fewer and different parameters. 

Reference conditions are used to scale the assessment to the "best attainable" situation. This 
approach is critical to the assessment because stream characteristics will vary dramatically 
across different regions (Barbour and Stribling 1991 ). The ratio between the score for the test 
station and the score for the reference condition provides a percent comparability measure for 
each station. The station of interest is then classified on the basis of its similarity to expected 
conditions (reference condition), and its apparent potential to support an acceptable level of 
biological health. Use of a percent comparability evaluation allows for regional and stream-size 
differences which affect flow or velocity, substrate, and channel morphology. Some regions are 
characterized by streams having a low channel gradient, such as coastal plains or prairie regions. 

Other habitat assessment approaches or a more rigorously quantitative approach to measuring the 
habitat parameters may be used (See Klemm and Lazorchak 1994, Kaufmann and Robison 1997, 
Meader et al. 1993). However, holistic and rapid assessment of a wide variety of habitat 
attributes along with other types of data is critical if physical measurements are to be used to best 
advantage in interpreting biological data. A more detailed discussion of the relationship between 
habitat quality and biological condition is presented in Chapter 10. 

A generic habitat assessment approach based on visual observation can be separated into 2 basic 
approaches--one designed for high-gradient streams and one designed for low-gradient streams. 
High-gradient or riffle/run prevalent streams are those in moderate to high gradient landscapes. 
Natural high-gradient streams have substrates primarily con:;1.posed of coarse sediment particles 
(i.e., gravel or larger) or frequent coarse particulate aggregations along stream reaches. Low
gradient or glide/pool prevalent streams are those in low to moderate gradient landscapes. 
Natural low-gradient streams have substrates of fine sediment or infrequent aggregations of more 
coarse (gravel or larger) sediment particles along stream reaches. The entire sampling reach is 
evaluated for each parameter. Descriptions of each parameter and its relevance to instream biota 
are presented in the following discussion. Parameters that are used only for high-gradient 
prevalent streams are marked with an "a"; those for low-gradient dominant streams, a "b". If a 
parameter is used for both stream types, it is not marked with a letter. A brief set of decision 
criteria is given for each parameter corresponding to each of the 4 categories reflecting a 
continuum of conditions on the field sheet (optimal, suboptimal, marginal, and poor). Refer to 
Appendix A-1, Forms 2 and 3, for a complete field assessment guide. 
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PROCEDURE FOR PERFORMING HABITAT ASSESSMENT 

1. Select the reach to be assessed. The habitat assessment is performed on the same 100 m reach (or 
other reach designation [e.g., 40 x stream wetted width]) from which the biological sampling is 
conducted. Some parameters require an observation of a broader section of the catchment than just 
the sampling reach. 

2. Complete the station identification section of each field data sheet and habitat assessment form. 

3. It is best for the investigators to obtain. a close look at the habitat features to make an adequate 
assessment. If the physical and water quality characterization and habitat assessment are done before 
the biological sampling, care must be taken to avoid disturbing the sampling habitat. 

4. Complete the Physical Characterization and Water Quality Field Data Sheet. Sketch a map of 
the sampling reach on the back of this form. 

5. Complete the Habitat Assessment Field Data Sheet, in a team of 2 or more biologists, if possible, to 
come to a consensus on determination of quality. Those parameters to be evaluated on a scale greater 
than a sampling reach require traversing the stream corridor to the extent deemed necessary to assess 
the habitat feature. As a general rule-of-thumb, use 2 lengths of the sampling reach to assess these 
parameters. 

QUALITY ASSURANCE PROCEDURES 

1. Each biologist is to be trained in the visual-based habitat assessment technique for the applicable 
region or state. · 

2. The judgment criteria for each habitat parameter are calibrated for the stream classes under study. 
Some text modifications may be needed on a regional basis. 

3. Periodic checks of assessment results are completed using pictures of the sampling reach and 
discussions among the biologists in the agencv. 
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Parameters to be evaluated in sampling reach: 

1 EPIFAUNAL SUBSTRATE/AVAILABLE COVER 

high and low 
gradient streams 

Includes the relative quantity and variety of natural structures in the 
stream, such as cobble (riffles), large rocks, fallen trees, logs and 
branches, and undercut banks, available as refugia, feeding, or sites for 
spawning and nursery functions of aquatic macrofauna. A wide variety 
and/or abundance of submerged structures in the stream provides 
macroinvertebrates and fish with a large number of niches, thus 
increasing habitat diversity. As variety and abundance of cover 
decreases, habitat structure becomes monotonous, diversity decreases, 
and the potential for recovery following disturbance decreases. Riffles 
and runs are critical for maintaining a variety and abundance of insects in 
most high-gradient streams and serving as spawning and feeding refugia 
for certain fish. The extent and quality of the riffle is an important factor 
in the support of a healthy biological condition in high-gradient streams. 
Riffles and runs offer a diversity of habitat through variety of particle 
size, and, in many small high-gradient streams, will provide the most 
stable habitat. Snags and submerged logs are among the most productive 
habitat structure for macroinvertebrate colonization and fish refugia in 
low-gradient streams. However, "new fall" will not yet be suitable for 
colonization. 

Selected 
Refere1tces 

Wesche et al. 1985, Pearsons et al. 1992, Gorman 1988, Rankin 1991, 
Barbour and Stribling 1991, Plafkin et al. 1989, Platts et al. 1983, 
Osborne et al. 1991, Benke et al. 1984, Wallace et al. 1996, Ball 1982, 
MacDonald et al. 1991, Reice 1980, Clements 1987, Hawkins et al. 1982, 
Beechie and Sibley 1997. 

Habitat Condition Cate2ory 

Parameter Optimal Suboptimal Mar2inal Poor 

Greater than 70% (50% 40-70% (30-50% for low 20-40% (10-30% for low' Less than 20% (10% for 
J. Eplfaunal for low gradient streams) gradient streams) mix of gradient streams) mix of low gradient streams) 
Substrate/ of substrate favorable for stable habitat; well-suited stable habitat; habitat stable habitat; lack of 
Available Cover epifaunal colonization for full colonization availability less than habitat is obvious; 

and fish cover; mix of potential; adequate desirable; substrate substrate unstable or 
snags, submerged logs, habitat for maintenance frequently disturbed or Jacking. 

(high and low undercut banks, cobble of populations; presence removed. 
gradient) or other stable habitat of additional substrate in 

and at stage to allow full the form ofnewfall, but 
colonization potential not yet prepared for 
(i.e., logs/snags that are coloniza.tion (may rate at 
nat new fall and nat high end of scale). 
transient). 

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 l 0 
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la. Epifaunal Substrate/Available Cover-High Gradient 

Poor Range 

Optimal Range 

lb. Epifaunal Substrate/Available Cover-Low Gradient 

Optimal Range (Mary Kay Corazalla, U. of Minn.) Poor Range 
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2a 
high gradient 

streams 

Selected 
References 

Habitat 
Parameter 

EMBEDDED NESS 

Refers to the extent to which rocks (gravel, cobble, and boulders) and 
snags are covered or sunken into the silt, sand, or mud of the stream 
bottom. Generally, as rocks become embedded, the surface area available 
to macroinvertebrates and fish (shelter, spawning, and egg incubation) is 
decreased. Embeddedness is a result of large-scale sediment movement 
and deposition, and is a parameter evaluated in the riffles and runs of high
gradient streams. The rating of this parameter may be variable depending 
on where the observations are taken. To avoid confusion with sediment 
deposition (another habitat parameter), observations.of-embeddedness 
should be taken in the upstream and central portions' of riffles and cobble 
substrate areas. 

Ball 1982, Osborne et al. 1991, Barbour and Stribling 1991, Platts et al. 
1983, MacDonald et al. 1991, Rankin 1991, Reice 1980, Clements 1987, 
Benke et al. 1984, Hawkins et al. 1982, Burton and Harvey 1990. 

Condition Cate2ory 

Optimal Suboptimal Mar2inal Poor 

Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and Gravel, cobble, and 
2.a Embcddedncss boulder particles are 0- boulder particles are 25- boulder particles are 50c boulder particles are more 

25% surrounded by fine 50% surrounded by fine 75% surrounded by fine than 75% surrounded by 
(hi.git grndlent) sediment. Layering of sediment. sediment. fine sediment. 

cobble provides diversity of 
niche space. 

SC.ORE 20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 l 0 

2a. Embeddedness-High Gradient 

Optimal Range (William Taft, MI DNR) Poor Range (William Taft, MI DNR) 
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2b 
low gradient 

streams 

Selected 
References 

Habitat 
Parameter 

POOL SUBSTRATE CHARACTERIZATION 

Evaluates the type and condition of bottom substrates found in pools. 
Firmer sediment types (e.g., gravel, sand) and rooted aquatic plants support 
a wider variefy of organisms than a pool substrate dominated by mud or 
bedrock and no plants. In addition, a stream that has a uniform substrate in 
its pools will support far fewer types of organisms than a stream that has a 
variety of substrate types. 

Beschta and Platts 1986, U.S. EPA 1983. 

Condition Cate2ory 

Ontimal Subontimal Mar2inal Poor 

Mixture of substrate Mixture of soft sand, All mud or clay or sand Hard-pan clay or 
2b. Pool Substrate materials, with gravel and mud, or clay; mud may be bottom; little or no root bedrock; no root mat or 
Characterization firm sand prevalent; root dominant; some root mats mat; no submerged submerged vegetation. 

mats and submerged and submerged vegetation vegetation. 
(low gradient) vegetation common. oresent. 

SCORE 20 19 18 17 16 15 14 13 12 '11 10 9 8 7 6 5 4 3 2 1 0 

2b. Pool Substrate Characterization-Low Gradient 

Poor Range 

Optimal Range 
(Mary Kay Corazalla, U. of Minn.) 
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3a VELOCITY/DEPTH COMBINATIONS 

high gradient 
streams 

Patterns of velocity and depth are included for high-gradient streams 
under this parameter as an important feature of habitat diversity. The best 
streams in most high-gradient regions will have all 4 patterns present: (1) 
slow-deep, (2) slow-shallow, (3) fast-deep, and (4) fast-shallow. The 
general guidelines are 0.5 m depth to separate shallow from deep, and 0.3 
m/sec to separate fast from slow. The occurrence of these 4 patterns 
relates to the stream's ability to provide and maintain a stable aquatic 
environment. 

Selected 
References 

Ball 1982, Brown and Brussock 1991, Gore and Judy 1981, Oswood and 
Barber 1982. 

Habitat Condition Category 

Parameter Ootimal Subontimal Marginal Poor 

All 4 velocity/depth Only 3 of the 4 regimes Only 2 of the 4 habitat Dominated by 1 velocity/ 
311. Velocity/ regimes present (slow- present (if fast-shallow is regimes present (if fast- depth regime (usually 
Depth Regimes deep, slow-shallow, fast- missing, score lower than shallow or slow-shallow slow-deep). 

deep, fast-shallow). if missing other regimes). are missing, score low). 
(high gradient) (slow is <0.3 mis, deep is 

>0.5 m) 

SCORE 20 19 18 17 16 15 14 13 12 II 10 9 8 7 6 5 4 3 2 1 0 

3a. Velocity/Depth Regimes-High Gradient 

Optimal Range (Mary Kay Corazal/a, U. of Minn.) 
(ruTOws emphasize different velocity/depth regimes) 

Poor Range (William Taft, MI DNR) 
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3b 
low gradient 

streams 

Selected 
References 

Habitat 
Parameter 

POOL VARIABILITY 

Rates the overall mixture of pool types found in streams, according to 
size and depth. The 4 basic types of pools are large-shallow, large-deep, 
small-shallow, and small-deep. A stream with many pool types will 
support a wide variety of aquatic species. Rivers with low sinuosity (few 
bends) and monotonous pool characteristics do not have sufficient 
quantities and types of habitat to support a diverse aquatic community. 
General guidelines are any pool dimension (i.e., length, width, oblique) 
greater than half the cross-section of the stream for separating large from 
small and 1 m depth separating shallow and deep. 

Beschta and Platts 1986, USEPA 1983. 

Condition Cateimrv 

Optimal Suboptimal Mar!!inal Poor 

Even mix of large- Majority of pools large- Shallow pools much more Majority of pools small-
3b. Pool shallow, large-deep, deep; very few shallow. prevalent than deep pools. shallow or pools absent. 
Variability small-shallow, small-

deep pools present. 
(low gradient) 

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

3b. Pool Variability-Low Gradient 

Optimal Range (PeggyMorgan,FLDEP) Poor Range (William Taft, MI DNR) 
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4 SEDIMENT DEPOSITION 

high and low 
gratfient streams 

Measures the amount of sediment that has accumulated in pools and the 
changes that have occurred to the stream bottom as a result of deposition. 
Deposition occurs from large-scale movement of sediment. Sediment 
deposition may cause the formation of islands, point bars (areas of 
increased deposition usually at the beginning of a meander that increase 
in size as the channel is diverted. toward the outer bank) or shoals, or 
result in the filling of runs and pools. Usually deposition is evident in 
areas that are obstmcted by natural or manmade debris and areas where 
the stream flow decreases, such as bends. High levels of sediment 
deposition are symptoms of an unstable and continually changing 
environment that becomes unsuitable for many organisms. 

Selected 
References 

MacDonald et al. 1991, Platts et al. 1983, Ball 1982, Armour et al. 1991, 
Barbour and Stribling 1991, Rosgen 1985. 

Habitat Condition Catee:orv 

Parameter Ontlmal Subontimal Mare:inal Poor 

Little or no enlargement Some new increase in bar Moderate deposition of Heavy deposits of fine 
4.Sedlment of islands or point bars formation, mostly from new gravel, sand or fine material, increased bar 
Deposition and less than 5% (<20% gravel, sand or fine sediment on old and new development; more than 

for low-gradient streams) sediment; bars; 30-50% (50-80% 50% (80% for low-
(high and low of the bottom affected by 5-30% (20-50% for low- for low-gradient) of the gradient) of the bottom 
gradient) sediment deposition. gradient) of the bottom bottom affected; changing frequently; 

affected; slight sediment deposits at pools almost absent due 
deposition in pools. obstructions, to substantial sediment 

constrictions, and bends; deposition. 
moderate deposition of 

I pools prevalent. 

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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4a. Sediment Deposition-High Gradient 

Optimal Range Poor Range 
(arrow pointing to sediment deposition) 

4b. Sediment Deposition-Low Gradient 

Poor Range 
(arrows pointing to sediment deposition) 

Optimal Range 
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5 CHANNEL FLOW STATUS 

high and low 
gradient streams 

The degree to which the channel is filled with water. The flow status will 
change as the channel enlarges (e.g., aggrading stream beds with actively 
widening channels) or as flow decreases as a result of dams and other 
obstructfons, diversions for irrigation, or drought. When water does not 
cover much of the streambed, the: amount of suitable substrate for aquatic 
organisms is limited. In high-gradient streams, riffles and cobble 
substrate,are exposed; in low-gradient streams, the decrease in water 
level exposes logs and snags, thereby reducing the areas of good habitat. 
Channel flow is especially useful for interpreting biological condition 
under abnormal or lowered flow conditions. This parameter becomes 
important when more than one biological index period is used for surveys 
or the timing of sampling is inconsistent among sites or annual 
periodicity. 

Selected 
References 

Rankin 1991, Rosgen 1985, Hupp and Simon 1986, MacDonald et al. 
1991, Ball 1982, Hicks et al. 1991. 

Habitat Condition Catee:orv , 

Parameter Ootimal Subootimal Marginal Poor 

Water reaches base of Water fills >75% of the Water fills 25-75% ofthi~ Very little water in 
5. Channel Flow both lower banks, and available channel; or available channel, and/or channel and mostly 
Status minimal amount of <25% of channel riffie substrates are present as standing pools. 

channel substrate is substrate is exposed. mostly exposed. 
(high and low exposed. 
gradient) 

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 l 0 
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Optimal Range 

Optimal Range 

Sa. Channel Flow Status-High Gradient 

Poor Range 
(arrow showing that water is not reaching both banks; leaving 
much of channel uncovered) 

Sb. Channel Flow Status-Low Gradient 

Poor Range (James Stahl, IN DEM) 
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Parameters to be evaluated broader than sampling reach: 

6 
high and low 

gradient streams 

Selected 
References 

Habitat 
Parameter 

CHANNEL ALTERATION 

Is a measure oflarge-scale changes in the shape of the stream channel. 
Many streams in urban and agricultural areas have been straigl;ttened, 
deepened, or diverted into concrete channels, often for flood control or 
irrigation purposes. Such streams have far fewer natural habitats for fish, 
macroinvertebrates, and plants than do naturally meandering streams. 
Channel alteration is present when artificial embankments, riprap, and 
other forms of artificial bank stabilization or structures are present; when 
the stream is very straight for significant distances; when dams and 
bridges are present; and when other such changes have occurred. 
Scouring is often associated with channel alteration. 

Barbour and Stribling 1991, Simon 1989a, b, Simon and Hupp 1987, 
Hupp and Simon 1986, Hupp 1992, Rosgen 1985, Rankin 1991, 
MacDonald et al. 1991. 

Condition Catee:orv 

Optimal Subootimal Mare:inal Poor 

Channelization or Some channelization Channelization may be Banks shored with 
6.Channel dredging absent or present, usually in areas extensive; embankments gabion or cement; over 
Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach 

normal pattern. evidence of past present on both banks; channelized and 
(high and low channelization, i.e., and 40 to 80% of stream disrupted. Instream 
gradient) dredging, (greater than reach channelized and habitat greatly altered or 

past 20 yr) may be disrupted. removed entirely. 
present, but recent 
channelization is not 
present. 

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 
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Optimal Range 

Optimal Range 

6a. Channel Alteration-High Gradient 

Poor Range 
(arrows emphasizing large-scale channel 
alterations) 

6b. Channel Alteration-Low Gradient 

Poor Range (John Maxted, DE DNREC) 
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7a 
high gradient 

streams 

Selected 
References 

Habitat 
Parameter 

FREQUENCY OF RIFFLES (OR BENDS) 

Is a way to measure the sequence of riffles and thus the heterogeneity 
occurring in a stream. Riffles are a source of high-quality habitat and 
diverse fauna, therefore, an increased frequency of occurrence greatly 
enhances the diversity of the stream community. For high gradient 
streams where distinct riffles are uncommon, a run/bend ratio can be used 
as a measure of meandering or sinuosity (see 7b ). A high degree of 
sinuosity provides for diverse habitat and fauna, and the stream is better 
able to handle surges when the stream fluctuates as a result of storms. 
The absorption of this energy by bends protects the stream' from 
excessive erosion and flooding and provides refugia for benthic 
invertebrates and fish during storm events. To gain an appreciation of 
this parameter in some streams, a longer segment or reach than that 
designated for sampling should be incorporated into the evaluation. In 
some situations, this parameter may be rated from viewing accurate 
topographical maps. The "sequencing" pattern of the stream morphology 
is important in rating this parameter. In headwaters, riffles are usually 
continuous and the presence of cascades or boulders provides a form of 
sinuosity and enhances the structure of the stream. Astable channel is 
one that does not exhibit progressive changes in slope, shape, or 
dimensions, although short-term variations may occur during floods 
(Gordon et al. 1992). 

Hupp and Simon 1991, Brussock and Brown 1991, Platts et al. 1983, 
Rankin 1991, Rosgen 1985, 1994, 1996, Osborne and Hendricks 1983, 
Hughes and Omernik 1983, Cushman 1985, Bain and Boltz 1989, 
Gislason 1985, Hawkins et al. 1982, Statzner et al. 1988. 

Condition Cateiwrv 
Optimal Suboptimal Mareinal Poor 

7a. Frequency of Occurrence ofriffies Occurrence of riffles Occasional riffle or bend; Generally all flat water 
Rlffies (or bends) relatively frequent; ratio infrequent; distance bottom contours provide or shallow riffies; poor 

of distance between between riffles divided some habitat; distance habitat; distance between 
(hlgb gradient) riffles divided by width by the width of the between riffles divided riffles divided by the 

of the stream <7:1 stream is between 7 to by the width of the width of the stream is a 
(generally 5 to 7); variety i5. stream is between 15 to ratio of>25. 
of habitat is key. In 25. 
streams where riffies are 
continuous, placement of 
boulders or other large, 
natural obstruction is 
imoortant. 

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 .o 
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7a. Frequency of Riffles (or bends)-High Gradient 

Poor Range 

Optimal Range 
(arrows showing frequency of riffles and 
bends) 

7b 
low gradient 

streams 

Selected 
References 

CHANNEL SINUOSITY 

Evaluates the meandering or sinuosity of the stream. A high degree of 
sinuosity provides for diverse habitat and fauna, and the stream is better 
able to handle surges when the stream fluctuates as a result of storms. The 
absorption of this energy by bends protects the stream from excessive 
erosion and flooding and provides refugia for benthic invertebrates and 
fish during storm events. To gain an appreciation of this parameter in low 
gradient streams, a longer segment or reach than that designated for 
sampling may be incorporated into the evaluation. In some situations, this 
parameter may be rated from viewing accurate topographical maps. The 
"sequencing" pattern of the stream morphology is important in rating this 
parameter. In "oxbow" streams of coastal areas and deltas, meanders are 
highly exaggerated and transient. Natural conditions in these streams are 
shifting channels and bends, and alteration is usually in the form of flow 
regulation and diversion. A stable channel is one that does not exhibit 
progressive changes in slope, shape, or dimensions, although short-term 
variations may occur during floods (Gordon et al. 1992). 

Hupp and Simon 1991, Brussock and Brown 1991, Platts et al. 1983, 
Rankin 1991, Rosgen 1985, 1994, 1996, Osborne and Hendricks 1983, 
Hughes and Omernik 1983, Cushman 1985, Bain and Boltz 1989, 
Gislason 1985, Hawkins et al. 1982, Statzner et al. 1988. 
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Habitat Condition Categorv 

Parameter Ootimnl Subootimal Marginal Poor 

7b.Channcl The bends in the stream The bends in the stream The bends in the stream Channel straight; 
Sinuosity increase the stream increase the stream increase the stream waterway has been 

length 3 to 4 times longer length 2 to 3 times longer length 1 to 2 times longer channelized for a long 
(low gradient) than if it was in a straight than if it was in a straight than if it was in a straight distance. 

line. (Note - channel line. line. 
braiding is considered 
normal in coastal plains 
and other low-lying areas. 
This parameter is not 
easily rated in these 
areas.) 

SCORE 20 19 18 17 16 15 14 13 12 11 IO 9 8 7 6 5 4 3 2 I 0 

7b. Channel Sinuosity--Low Gradient 

Optimal Range Poor Range 
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8 BANK STABILITY (condition of banks) 

high and low 
gradient streams 

Measures whether the stream banks are eroded (or have the potential for 
erosion). Steep banks are more likely to collapse and suffer from erosion 
than are gently sloping banks, and are therefore considered to be 
unstable. Signs of erosion include crumbling, unvegetated banks, 
exposed tree roots, and exposed soil. Eroded banks indicate a problem of 
sediment movement and deposition, and suggest a scarcity of cover and 
organic input to streams. Each bank is evaluated separately and the 
cumulative score (right and left) is used for this parameter. 

Selected 
References 

Ball 1982, MacDonald et al. 1991, Armour et al. 1991, Barbour and 
Stribling 1991, Hupp and Simon 1986, 1991, Simon 1989a, Hupp 1992, 
Hicks et al. 1991, Osborne et al. 1991, Rosgen 1994, 1996. 

Habitat Condition Cate1!0ry 

Parameter Ootimal Subootimal Marginal Poor 
Banks stable; evidence Moderately stable; Moderately unstable; 30- Unstable; many eroded 

8. Bank Stability of erosion or bank failure infrequent, small areas of 60% of bank in reach has areas; "raw" areas 
(score each bank) absent or minimal; little erosion mostly healed areas of erosion; high frequent along straight 

potential for future over. 5-30% of bank in erosion potential during sections and bends; 
Note: determine problems. <5% of bank reach has areas of floods. obvious bank sloughing; 
left or right side affected. erosion. 60-100% of bank has 
by facing erosional scars. 
downstream 

(high and low 
gradient) 

Le.ftBartk: /. 10'. .•9} s 7 (j .: .. ·:S. : ,. 

4 
, 3:•··.····: ·•2::, ·T· 0 : ·~ SCORE_(LB) ,._, 

SCORE IRB) RfahrBiink· 'id :9.•·:: k g· T· h. •"•·· 5 .4 <.:f ......... 2· ·.\ 'L , 0: ,·~. 
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Sa. Bank Stability (condition ofbanks)-High Gradient 

Optimal Range Poor Range (MD Save Our Streams) 
(arrow pointing to stable streambanks) (arrow highlighting unstable strearnbanks) 

Sb. Bank Stability (condition of banks)-Low Gradient 

Optimal Range (PeggyMorgan,FLDEP) Poor Range 
(arrow highlighting unstable strearnbanks) 
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9 BANK VEGETATIVE PROTECTION 

high and low 
gradient streams 

Measures the amount of vegetative protection afforded to the stream bank 
and the near-stream portion of the riparian zone. The root systems of 
plants growing on stream banks help hold soil in place, thereby reducing 
the amount of erosion that is likely to occur. This parameter supplies 
information on the ability of the bank to resist erosion as well as some 
additional information on the uptake of nutrients by the plants, the 
control of instream scouring, and stream shading. Banks that have full, 
natural plant growth are better for fish and macroinvertebrates than are 
banks without vegetative protection or those shored up with concrete or 
riprap. This parameter is made more effective by defining the native 
vegetation for the region and stream type (i.e., shrubs, trees, etc.). In 
some regions, the introduction of exotics has virtually replaced all native 
vegetation. The value of exotic vegetation to the quality of the habitat 
structure and contribution to the stream ecosystem must be considered in 
this parameter. In areas of high grazing pressure from livestock or where 
residential and urban development activities disrupt the riparian zone, the 
growth of a natural plant community is impeded and can extend to the 
bank vegetative protection zone. Each bank is evaluated separately and 
the curr:mlative score (right and left) is used for this parameter. 

Selected 
References 

Platts et al. 1983, Hupp and Simon 1986, 199'i, Simon and Hupp 1987, 
Ball 1982, Osborne et al. 1991, Rankin 1991, Barbour and Stribling 1991, 
MacDonald et al. 1991, Armour et al. 1991, Myers and Swanson 1991, 
Bauer and Burton 1993. 

Habitat Condition Categ:orv 

Parameter Ootimal Subootimal Marg:inal Poor 

More than 90% of the 70-90% of the 50-700/o of the Less than 50% of the 
9. Vegetative streambank surfaces and streambank surfaces streambank surfaces streambank surfaces 
Protection (score immediate riparian zones covered by native covered by vegetation; covered by vegetation; 
each bank) covered by native vegetation, but one class disruption obvious; disruption of streambank 

vegetation, including of plants is not well- patches of bare soil or vegetation is very high; 
Note: determine trees, understory shrubs, represented; disruption closely cropped vegetation has been 
left or right side ornonwoody evident but not affecting vegetation common; less removed to 
by facing macrophytes; vegetative full plant growth than one-half of the 5 centimeters or less in 
downstream. disruption through potential to any great potential plant stubble average stubble height. 

grazing or mowing extent; more than one- height remaining. 
(high and low minimal or not evident; half of the potential plant 
gradient) almost all plants allowed stubble height remaining .. 

to grow naturally. 

Left Bank• 
•·• 1(); 

;f•·· 8 ·r···· K. ·. /<4··· / .•.• ::i:. 
.. 

'I CO' SCORE_(LB) "·· .· 5 .·.z. 
SCORE fRB) Rfalit!3~tii<• 10 •.g·.····· .. 8 1 6 

.. 5 .. 4 .. ·. : ····~·:·· ··2::.:· . <l .. o.··· 
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9a. Bank Vegetative Protection-High Gradient 

Optimal Range Poor Range 
(arrow pointing to strcambank with high level of vegetative 
cover) 

(arrow pointing to stream bank with almost no vegetative cover) 

Optimal Range 

5-28 

9b. Bank Vegetative Protection-Low Gradient 

(PeggyMorgan,FLDEP Poor Range (MD Save Our Streams) 
(arrow pointing to channelized streambank with no vegetative " 
cover) 
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RIPARIAN VEGETATIVE ZONE WIDTH 

high and low 
gradient streams 

Measures the width of natural vegetation from the edge of the stream 
bank out through the riparian zone. The vegetative zone serves as a 
buffer to pollutants entering a stream from runoff, controls erosion, and 
provides habitat and nutrient input into the stream. A relatively 
undisturbed riparian zone supports a robust stream system; narrow 
riparian zones occur when roads, parking lots, fields, lawns, bare soil, 
rocks, or buildings are near the stream bank. Residential developments, 
urban centers, golf courses, and rangeland are the common causes of 
anthropogenic degradation of the riparian zone. Conversely, the presence 
of "old field" (i.e., a previously developed field not currently in use), 
paths, and walkways in an otherwise undisturbed riparian zone may be 
judged to be inconsequential to altering the riparian zone and may be 
given relatively high scores. For variable size streams, the specified 
width of a desirable riparian zone may also be variable and may be best 
determined by some multiple of stream width (e.g., 4 x wetted stream 
width). Each bank is evaluated separately and the cumulative score (right 
and left) is used for this parameter. 

Selected 
References 

Habitat 
Parameter 

Barton et al. 1985, Naiman et al. 1993, Hupp 1992, Gregory et al. 1991, 
Platts et al. 1983, Rankin 1991, Barbour and Stribling 1991, Bauer and 
Burton 1993. 

Condition Category 

Ootimal Suboptimal Marl!inal Poor 

Width of riparian zone Width of riparian zone Width of riparian zone 6- Width of riparian zone 
10. Riparian > 18 meters; human ·12-18 meters; human 12 meters; human <6 meters: little or no 
Vegetative Zone activities (i.e., parking activities have impacted activities have impacted riparian vegetation due 
Width (score each lots, roadbeds, clear-cuts, zone only minimally. zone a great deal. to human activities. 
bank riparian lawns, or crops) have not 
zone) impacted zone. 

(high and low 
gradient) 

LeftBank· 10·· 9> 
. · ... • 

8 7 .. ~6 5 .. 4···· ··.· :'3'0 ,' \ z· . y•· .. 
··',o: SCORE_(LB) ·'·'··· . 

fRR) R:ii>litBiiiik ro 9: ... 7 .6 4 :3 .·.•. 
.. 

i ·'-' 

SCORE 8 " : 5. . •: 2 0 ___ , 
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lOa. Riparian Vegetative Zone Width-High Gradient 

Optimal Range Poor Range 
(arrow pointing out an undisturbed riparian zone) (arrow pointing out Jack of riparian zone) 

lOb. Riparian Vegetative Zone Width-Low Gradient 

Optimal Range 
(1UTOW emphasizing an undisturbed riparian zone) 

5-30 

Poor Range (MD Save Our Streams) 
(arrow emphasizing Jack of riparian zone) 
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5.3 ADDITIONS OF QUANTITATIVE MEASURES TO THE 
HABITAT ASSESSMENT 

Kaufinann (1993) identified 7 general physical habitat attributes important in influencing stream 
ecology. These include: 

• channel dimensions 

• channel gradient 

• channel substrate size and type 

• habitat complexity and cover 

• riparian vegetation cover and structure 

• anthropogenic alterations 

• channel-riparian interaction. 

All of these attributes vary naturally, as do biological characteristics; thus expectations differ 
even in the absence of anthropogenic disturbances. Within a given physiographic-climatic 
region, stream drainage area and overall stream gradient are likely to be strong natural 
determinants of many aspects of stream habitat, because of their influence on discharge, flood 
stage, and stream power (the product of discharge times gradient). In addition, all of these 
attributes may be directly or indirectly altered by anthropogenic activities. 

In Section 5.2, an approach is described whereby habitat quality is interpreted directly in the 
field by biologists while sampling the stream reach. This Level 1 approach is observational and 
requires only one person (although a team approach is recommended) and takes about 15 to 20 
minutes per stream reach. This approach more quickly yields a habitat quality assessment. 
However, it depends upon the knowledge and experience of the field biologist to make the 
proper interpretation of observed of both the natural expectations (potentials) and the biological 
consequences (quality) that can be attributed to the observed physical attributes. Hannaford et 
al. (1997) found that training in habitat assessment was necessary to reduce the subjectivity in a 
visual-based approach. The authors also stated that training on different types of streams may be 
necessary to adequately prepare investigators. 

The second conceptual approach described here confines observations to habitat characteristics 
themselves (whether they are quantitative or qualitative), then later ascribing quality scoring to 
these measurements as part of the data analysis process. Typically, this second type of habitat 
assessment approach employs more quantitative data collection, as exemplified by field methods 
described, by Kaufinann and Robison (1997) for EMAP, Simonson et al. (1994), Meador et al. 
(1993) for NAWQA, and others cited by Gurtz and Muir (1994). These field approaches 
typically define a reach length proportional to stream width and employ transect measurements 
that are systematically spaced (Simonson et al. 1994, Kaufinann and Robison 1997) or spaced by 
judgement to be representative (Meador et al. 1993). They usually include measurement of 
substrate, channel and bank dimensions, riparian canopy cover, discharge, gradient, sinuosity, in
channel cover features, and counts of large woody debris and riparian human disturbances. They 
may employ systematic visual estimates of substrate embeddedness, fish cover features, habitat 
types, and riparian vegetation structure. The time commitment in the field to these more 

Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition 5-31 

0011438



quantitative habitat assessment methods is usually 1.5 to 3 hours with a crew of two people. 
Because of the greater amount of data collected, they also require more time for data 
summarization, analysis, and interpretation. On the other hand, the more quantitative methods 
and less ambiguous field parameters result in considerably greater precision. The USEP A 
applied both quantitative and visual-based (RBPs) methods in a stream survey undertaken over 4 
years in the mid-Atlantic region of the Appalachian Mountains. An earlier version of the RBP 
techniques were applied on 301 streams with repeat visits to 29 streams; signal-to-noise ratios 
varied from 0.1 to 3.0 for the twelve RBP metrics and averaged (1.1 for the RBP total habitat 
quality score). The quantitative methods produced a higher level of precision; signal-to-noise 
ratios were typically between 10 and 50, and sometimes in excess of 100 for quantitative 
measurements of channel morphology, substrate, and canopy densiometer measurements made 
on a random subset of 186 streams with 27 repeat visits in the same survey.' Similarly, semi
quantitative estimates offish cover and riparian human disturbance estimates obtained from 
multiple, systematic visual observations of otherwise measurable features had signal:noise ratios 
from 5 to 50. Many riparian vegetation cover and structure metrics were moderately precise 
(signal:noise ranging from 2 to 30). Commonly used flow dependent measures (e.g., riffle/pool 
and width/depth ratios), and some visual riparian cover estimates were less precise, with 
signal:noise ratios more in the range of those observed for metrics of the EPA' s RBP habitat 
score (<2). 

The USEPA's EMAP habitat assessment field methods are presented as an option for a second 
level (II) of habitat assessment. These methods have been applied in numerous streams 
throughout the Mid-Atlantic region, the Midwest, Colorado, California, and the Pacific 
Northwest. Table 5-1 is a summary of these field methods; more detail is presented in the field 
manual by Kaufmann and Robison (1997). 

T bl S 1 C a e - . omponents o fEMAP h ' lh b' Pi LYSICa a 1tat protocol. 

* 

Component Description 

1. 

2. 

3. 

4. 

Thalweg Measure maximum depth, classify habitat, determine presence of soft/small sediment 
Profile at 10-15 equally spaced intervals between each of 11 channel cross-sections (100-150 

along entire reach). Measure wetted width at 11 channel cross-sections and mid-way 
between cross-sections (21 measurements). 

Woody Between each of the channel cross sections, tally large woody debris numbers within 
Debris and above the bankfull channel according to size classes. 

Channel At 11 cross-section stations placed at equal intervals along reach length: 
and Measure: channel cross section dimensions, bank height, undercut, angle Riparian 

. 
Cross- (with rod and clinometer); gradient (clinometer), sinuosity (compass backsite), 

Sections riparian canopy cover (densiometer). . Visually Estimate*: substrate size class and embeddedness; areal cover class 
and type (e.g., woody) of riparian vegetation in Canopy, Mid-Layer and 
Ground Cover; areal cover class of fish concealment features, aquatic 
macrophytes and filamentous algae. 

. Observe & Record*: human disturbances and their proximity to the channel. 

Discharge In medium and large streams (defines later) measure water depth and velocity@ 0.6 
depth (with electromagnetic or impeller-type flow meter) at 15 to 20 equally spaced 
intervals across one carefully chosen channel cross-section. In very small streams, 
measure discharge with a portable weir or time the filling of a bucket. 

Substrate size class and embeddedness are estimated, and depth 1s measured for 55 particles taken at 5 equally-spaced pomts on 
each of 11 cross-sections. The cross'-section is defined by laying the surveyor's rod or tape to span the wetted channel. Woody 
debris is tallied over the distance between each cross-section and the next cross-section upstream. Riparian vegetation and 
human disturbances arc observed 5 m upstream and 5 m downstream from the cross section station. They extend shoreward 10 
m from left and right banks. Fish cover types, aquatic macrophytes, and algae are observed within channel 5 m upstream and 5 
m downstream from the cross section stations. These boundaries for visual observations are estimated by eye. 
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Table 5-2 lists the physical habitat metrics that can be derived from applying these field 
methods. Once these habitat metrics are calculated from the available physical habitat data, an 
assessment would be obtained from comparing these metric values to those of known reference 
sites. A strong deviation from the reference expectations would indicate a habitat alteration of 
the particular parameter. The close connectivity of the various attributes would most likely 
result in an impact on multiple metrics if habitat alteration was occurring. The actual process for 
interpreting a habitat assessment using this approach is still under development. 

Table 5-2. Example of habitat metrics that can be calculated from the EMAP physical habitat data. 

Channel mean width and depth 
Channel volume and Residual Pool volume 
Mean channel slope and sinuosity 
Channel incision, bankfull dimensions, and bank characteristics 
Substrate mean diameter,% fines,% embeddedness 
Substrate stability 
Fish concealment features (areal cover of various types, e.g., undercut banks, brush) 
Large woody debris (volume and number of pieces per 100 m) 
Channel habitat types (e.g.,% of reach composed of pools, riffles, etc.) 
Canopy cover 
Riparian vegetation stnicture and complexity 
Riparian disturbance measure (proximity-weighted tally of human disturbances) 
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PERIPHYTON PROTOCOLS 

By R. Jan Stevenson, University of Louisville, and 
Loren L. Bahls, University of Montana 

Benthic algae (periphyton or phytobenthos) are primary producers and an important foundation of 
many stream food webs. These organisms also stabilize substrata and serve as habitat for many other 
organisms. Because benthic algal assemblages are attached to substrate, their characteristics are 
affected by physical, chemical, and biological disturbances that occur in the stream reach during the 
time in which the assemblage developed. 

Diatoms in particular are useful ecological indicators because they are found in abundance in most 
lotic ecosystems. Diatoms and many other algae can be identified to species. by experienced 
algologists. The great numbers of species provide multiple, sensitive indicators of environmental 
change and the specific conditions of their habitat. Diatom species are differentially adapted to a 
wide range of ecological conditions. 

Periphyton indices of biotic integrity have been developed and tested in several regions (Kentucky 
Department of Environmental Protection 1993, Hill 1997). Since the ecological tolerances for many 
species are known (see section 6.1.4), changes in community composition can be used to diagnose 
the environmental stressors affecting ecological health, as well as to assess biotic integrity 
(Stevenson 1998, Stevenson and Pan 1999). 

Periphyton protocols may be used by themselves, but they are most effective when used with one or 
more of the other assemblages and protocols. They should be used with habitat and benthic 
macroinvertebrate assessments particularly because of the close relation between periphyton and 
these elements of stream ecosystems. 

Presently, few states have developed protocols for periphyton assessment. Montana, Kentucky, and 
Oklahoma have developed periphyton bioassessment programs. Others states are exploring the 
possibility of developing periphyton programs. Algae have been widely used to monitor water 
quality in rivers of Europe, where many different approaches have been used for sampling and data 
analysis (see reviews in Whitton and Rott 1996, Whitton et al. 1991). The protocols presented here 
are a composite of the techniques used in Kentucky, Montana, and Oklahoma (Bahls 1993, Kentucky 
Department of Environmental Protection 1993, Oklahoma Conservation Commission 1993). 

Two Rapid Bioassessment Protocols for periphyton are presented. These protocols are meant to 
provide examples of methods that can be used. Other methods are available and should be 
considered based on the objectives of the assessment program, resources available for study, 
numbers of streams sampled, hypothesized stressors, and the physical habitat of the streams studied. 
Examples of other methods are presented in textboxes throughout the chapter. 

The first protocol (6.1) is a standard approach in which species composition and/or biomass of a 
sampled assemblage is assessed in the laboratory. The second protocol (6.2) is a field-based rapid 
survey of periphyton biomass and coarse-level taxonomic composition (e.g., diatoms, filamentous 
greens, blue-green algae) and requires little taxonomic expertise. The two protocols can be used 
together. The first protocol has the advantage of providing much more accuracy in assessing biotic 
integrity and in diagnosing causes of impairment than the second protocol, but it requires more effort 
than the second protocol. Additionally, the first protocol provides the option of sampling the natural 
substrate of the stream or placing artificial substrates for colonization. 
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6.1 STANDARD LABORATORY-BASED APPROACH 

6.1.1 Field Sampling Procedures: Naturall Substrates 

Periphyton samples should be collected during periods of stable stream flow. High flows can scour 
the stream bed, flushing the periphyton downstream. Recolonization of substrates will be faster after 
less severe floods and in streams with nutrient enrichment. Peterson and Stevenson (1990) 
recommend a three-week delay following high, bottom-scouring stream flows to allow for 
recolonization and succession.to a mature periphyton community. However, recovery after high 
discharge can be as rapid as 7 days if severe scouring of substrata did not occur (Stevenson 1990). 

Two sampling approaches are described for natural substrate sampling. Multihabitat sampling best 
characterizes the benthic algae in the reach, but results may not be sensitive to subtle water quality 
changes because of habitat variability between reaches. Species composition of assemblages from a 
single habitat should reflect water quality differences among streams more precisely than 
multi-habitat sampling, but impacts in other habitats in the reach may be missed. 

The length of stream sampled depends upon the objectives of the project; budget, and expected 
results. Multihabitat sampling should be conducted at the reach scale (30-40 stream widths) to 
ensure sampling the diversity of habitats that occur in the stream. Ideally, single habitat sampling 
should also be conducted at the reach scale. A shorter length of stream can probably be sampled for 
single habitat samples than multihabitat samples because the chosen single habitat( e.g., riffles) is 
usually common within the study streams. 

6.1.1.1 Multihabitat Sampling 

The following procedures for 
multihabitat sampling of algae 
have been adapted from the 
Kentucky and Montana protocols 
(Kentucky DEP 1993, Bahls 
1993). These procedures are 
recommended when subsequent 
laboratory assessments of species 
composition of algal assemblages 
will be performed. 

1. Establish the reach for 
multihabitat sampling as per 
the macroinvertebrate · 
protocols (Chapter 7). In 
most cases, the reach 
required for periphyton 
sampling will be the same 
size as the reach required for 
macroinvertebrate or fish 
sampling (30-40 stream 

FIELD EQUIPMENT FOR PERIPHYTON 
SAMJPLING--NATURAL SUBSTRATES 

• stainless steel teaspoon, toothbrush, or similar brushing and 
scraping tools 

• section of PVC pipe (3" diameter or larger) fitted with a rubber 
collar at one end 

• field notebook or field forms*; pens and pencils 
• white plastic or enamel pan 
• petri dish and spatula (for collecting soft sediment) 
• forceps, suction bulb, and disposable pipettes 
• squeeze bottle with distilled water 
• sample containers (125 ml wide-mouth jars) 
• sample container labels 
• preservative [Lugol's solution, 4% buffered formalin, "M3" 

fixative, or 2% glutaraldehyde (APHA 1995)] 
• first aid kit 
• cooler with ice 

* During wet weather conditions, waterproof paper is useful or 
copies of field fo1ms can be stored in a metal storage box 
(attached to a clip-board). 

widths) so that as many al~al habitats can be sampled as is practical. 
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2. Before sampling, complete the physical/chemical field sheet (see Chapter 5; Appendix A-1, 
Form 1) and the periphyton field data sheet (Appendix A-2, Form 1). Visual estimates or 
quantitative transect-based assessments can be used to determine the percent coverage of each 
substrate type and the estimated relative abundance of macrophytes, macroscopic filamentous 
algae, diatoms and other microscopic algal accumulations (periphyton), and other biota (see 
section 6.2). 

3. Collect algae from all available substrates and habitats. The objective is to collect a single 
composite sample that is representative of the periphyton assemblage present in the reach. 
Sample all substrates (Table 6-1) and habitats (riffles, runs, shallow pools, nearshore areas) 
roughly in proportion to their areal coverage in the reach. Within a stream reach, light, depth, 
substrate, and current velocity can affect species composition ofperiphyton assemblages. 
Changes in species composition of algae among habitats are often evident as changes in color 
and texture of the periphyton. Small amounts (about 5 mL or less) of subs~mple from each 
habitat are usually sufficient. Pick specimens of macroalgae by hand in proportion to their 
relative abundance in the reach. Combine all samples into a common container. · 

Table 6-1. Summary of collection techniques for periphyton from wadeable streams (adapted from 
Kentucky DEP 1993, Bahls 1993). 

Substrate Type Collection Technique 

Removable substrates (hard): gravel, pebbles, Remove representative substrates from water; brush 
cobble, and woody debris or scrape representative area of algae from surface 

and rinse into sample jar. 

Removable substrates (soft): mosses, macroalgae, Place a portion of the plant in a sample container 
vascular plants, root masses with some water. Shake it vigorously and rub it 

gently to remove algae. Remove plant from sample 
container. 

Large substrates (not removable): boulders, bedrock, Place PVC pipe with a neoprene collar at one end on 
logs, trees, roots the substrate so that the collar is sealed against the 

substrate. Dislodge algae in the pipe with a 
toothbrush, nail brush, or scraper. Remove algae 
from pipe with pipette. 

Loose sediments: ·sand, silt, fine particulate organic Invert petri dish. over sediments. Trap sediments in 
matter, clay petri dish by inserting spatula under dish. Remove 

sediments from stream and rinse into sampling 
container. Algal samples from depositional habitats 
can also be collected with spoons, forceps, or 
pipette. 

4. Place all samples into a single water-tight, unbreakable, wide-mouth container. A composite 
sample measuring four ounces (ca. 125 ml) is sufficient (Bahls 1993). Add recommended 
amount ofLugol's (IKI) solution, "M3" fixative, buffered 4% formalin, 2% glutaraldehyde, or 
other preservative (APHA 1995). 

5. Place a permanent label on the outside of the sample container with the following information: 
waterbody name, location, station number, date, name of collector, and type of preservative. 
Record this information and relevant ecological information in a field notebook or on the 
periphyton field data sheet (Appendix A-2, Form 1). Place another label with the same 
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information inside the sample container. (Caution! Lugol's solution and other iodine-based 
preservatives will turn paper labels black.) 

6. After sampling, review the recorded information on all labels and forms for a~curacy and 
completeness. 

7. Examine all brushing and scraping tools for residues. Rub them clean and rinse them in distilled 
water before sampling the next site and before putting them away. 

8. Transport samples back to the laboratory in a cooler with ice (keep them cold and dark) and store 
preserved samples in the dark until they are processed. Be sure to stow samples in a way so that 
transport and shifting does not allow samples to leak. When preserved, check preservative every 
few weeks and replenish as necessary until taxonomic evaluation is completed. 

9. Log in all incoming samples (Appendix A-2, Form 2). At a minimum, record sample 
identification code, date, stream name, sampling location, collector's name, sampling method, 
and area sampled (if it was determined). 

6.1.1.2 Single Habitat Sampling 

Variability due to differences in 
habitat between streams may be 
reduced by collecting periphyton from 
a single substrate/habitat combination 
that characterizes the study reach 
(Rosen 1995). For comparability of 
results, the same substrate/habitat 
combination should be sampled in all 
reference and test streams. Single 
habitat sampling should be used when 
biomass ofperiphyton will be 
assessed. 

1. Define the sampling reach. The 
area sampled for single habitat 
sampling can be smaller than the 
area used for multihabitat 
sampling. Valuable results have 
been achieved in past projects by 
sampling just one riffle or pool. 

2. Before sampling, complete the 
physical/chemical field sheet (see 
Chapter 5; Appendix A-1, Form 
1) and the periphyton field data 

CHLOROPHYLL a SUBSAMPLING (OPTIONAL) 

1. Chlorophyll a subsamples should be taken as soon as 
possible(< 12 hours after sampling). Generally, if 
chlorophyll subsamples can not be taken in the lab on the 
day of collection, subsample in the field. 

2. Homogenize samples. In the field, shake vigorously. In 
the lab, use a tissue homogenizer. 

3. Record the initial volume of sample on the periphyton 
sample log form. 

4. Stir the sample on a magnetic stirrer and subsample. 
When subsampling, take at least two aliquots from the 
sample for each chlorophyll sample (two aliquots 
provides a more representative subsample than one). 
Record the subsample volume for chlorophyll a on the 
periphyton sample log form. 

5. Concentrate the chlorophyll subsample on a glass fiber 
filter (e.g., Whatman® GFC or equivalent). 

6. Fold the filter and wrap with aluminum to exclude light. 

7. Store the filter in a cold cooler (not in water) and 
eventually in a freezer. 

sheet (Appendix A-2, Form 1). Complete habitat assessments as in multihabitat sampling so that 
the relative importance of the habitats sampled can be characterized. · 

3. The recommended substrate/habitat combination is cobble obtained from riffles and runs with 
current velocities of 10-50 cm/sec. Samples from this habitat are often easier to analyze than 
from slow current habitats because they contain less silt. These habitats are common in many 
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streams. In low gradient streams where riffles are rare, algae on snags or in depositional habitats 
can be collected. Shifting sand is not recommended as a targeted substrate because the species 
composition on sand is limited due to the small size and unstable nature of the substratum. 
Phytoplankton should be considered as an alternative to periphyton in large, low gradient 
streams. 

4. Collect several subsamples from the same substrate/habitat combination and composite them 
into a single container. Three or more subsamples should be collected from each reach or study 
stream. 

5. The area sampled should always be determined if biomass (e.g., chlorophyll) per unit area is to 
be measured. 

6. If you plan to assay samples for chlorophyll a, do not preserve samples until they have been 
subsampled (see textbox entitled "Chlorophyll a Subsampling"). 

7. Store, transport, process, and log in samples as in steps 4-9 in section 6.1.1.1. 

6.1.2 Field Sampling Procedures: 
Artificial Substrates 

Most monitoring groups prefer sampling natural 
substrates whenever possible to reduce field time 
and improve ecological applicability of 
information. However, periphyton can also be 
sampled by collecting from artificial substrates 
that are placed in aquatic habitats and colonized 
over a period of time. This procedure is 
particularly useful in non-wadeable streams, rivers 
with no riffle areas, wetlands, or the littoral zones 
of lentic habitats. Both natural and artificial 
substrates are useful in monitoring and assessing 
waterbody conditions, and have corresponding 
advantages an.d disadvantages (Stevenson and 
Lowe 1986, Aloi 1990). The methods summarized 
here are a composite of those specified by 
Kentucky (Kentucky DEP 1993), Florida (Florida 
DEP 1996), and Oklahoma (Oklahoma CC 1993). 
Although glass microslides are preferred, a variety 
of artificial substrates have been used with success 
(see #2 below and textbox on p 6-6). 

1. Microslides should be thoroughly cleaned 
before placing in periphytometers (e.g., 
Patrick et al. 1954). Rinse slides in acetone 
and clean with Kimwipes®. 

2. Place surface (floating) or benthic (bottom) 
periphytometers fitted with glass slides, glass 
rods, clay tiles, plexiglass plates or similar 
substrates in the study area. Allow 2 to 4 

QUALITY CONTROL (QC) 
IN THE FIELD 

1. Sample labels must be accurately and 
thoroughly completed, including the sample 
identification code, date, stream name, 
sampling location, and collector's name. 
The outside and any inside labels of the 
container should contain the same 
information. Chain of custody and sample 
log forms must include the same 
information as the sample container labels. 
Caution! Lugol's solution and iodine-based 
preservatives will tum paper labels black. 

2. After sampling has been completed at a 
given site, all brushes, suction and scraping 
devices that have come in contact with the 
sample should be rubbed clean and rinsed 
thoroughly in distilled water. The 
equipment should be examined again prior 
to use at the next sampling site, and rinsed 
again if necessary. 

3. After sampling, review the recorded 
information on all labels and forms for 
accuracy and completeness. 

4. Collect and analyze one replicate sample 
from 10% of the sites to evaluate precision 
or repeatability of sampling technique, 
collection team, sample analysis, and 
taxonomy. 
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weeks for periphyton recruitment and colonization. 
3. Replicate a minimum of 3 periphytometers at each site to account for spatial variability. The 

total number should depend upon the study design and hypotheses tested. Samples can either be 
composited or analyzed individually. 

4. Attach periphytometers to re bars pounded into the stream bottom or to. other stable structures. 
Periphytometers should be hidden from view to minimize disturbance or vandalism. A void the 
main channel of floatable, recreational streams. Each periphytometer should be oriented with the 
shield directed upstream. 

5. If flooding or a similar scouring event 
occurs during incubation, allow 
waterbody to equilibrate and reset 
periphytometers with clean slides. 

6. After the incubation period (2-4 weeks), 
collect substrates. Remove algae using 
rubber spatulas, toothbrushes and razor 
blades. You can tell when all algae have 
been removed from substrates by a 
change from smooth, mucilaginous feel 
(even when no visible algae are present) 
to a non-slimy or rough texture. 

7. Store, transport, process, and log in 
samples as in steps 4-9 in section 6.1.1.1. 

8. One advantage of using artificial 
substrates is that containers (e.g., 
whirl-pack bags or sample jars) can be 
purchased that will hold the substrates so 

FIELD EQUIPMENT/SUPPLIES NEEDED FOR 
PERIPHYTON SAMPLING-
ARTIFICIAL SUBSTRATES 

• periphytometer (frame to hold artificial substrata) 
• microslides or other suitable substratum (e.g., 

clay tiles, sanded Plexiglass® plates, or wooden 
or acrylic dowels) 

• sledge hammer and rebars 
• toothbrush, razor blade, or other scraping tools 
• water bottle with distilled water 
• white plastic or enamel pan 
• aluminium foil 
• sample containers 
• sample container labels 
• field notebook (waterproof) 
• preservative [Lugol's solution, 4% buffered 

formalin, "M3
" fixative, or 2% glutaraldehyde 

(APHA 1995)] 
• cooler with ice 

that substrates need not be. scraped in the field. Different substrates can be designated for 
microscopic analysis and chlorophyll assay. Then algae and substrates can be placed in 
sampling containers and preserved for later processing and microscopic analysis or placed in a 
cooler on ice for later chlorophyll a analysis. Laboratory sample processing is preferred; so if 
travel and holding time are less than 12 hours, it is not necessary to split samples before 
returning to the lab. 

6.1.3 Assessing Relative Abundances of Algal Taxa: Both 0 Soft" (Non-Diatom) 
Algae and Diatoms 

The Methods summarized here are a modified version of those used by Kentucky (Kentucky DEP 
1993), Florida (Florida DEP 1996), and Montana (Bahls 1993). For more detail or for alternative 
methods, see Standard Methods for the Examination of Water and Wastewater (APHA 1995). 

Many algae are readily identifiable to species level by trained personnel who have a good library of 
literature on algal taxonomy (see section 6.3). All algae can not be identified to species because: the 
growth forms of some algal species are morphologically indistinguishable with the light microscope 
(e.g., zoospores of many green algae); the species has not been described previously; or the species is 
not in the laboratory's literature. Consistency in identifications within a laboratory and program is 
very important, because most bioassessment are based on contrasts between reference and test sites. 
Accuracy of identifications becomes most important when using autecological information from 
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other studies. Quality assurance techniques are designed to ensure "internal consistency" and also 
improve comparisons with information in other algal assessment and monitoring programs. 

6.1.3;1 "Soft" (Non-Diatom) Algae Relative Abundance and Taxa Richness 

1 .. Homogenize algal samples with a tissue homogenizer or blender. 

2. Thoroughly mix the homogenized sample and pipette into a Palmer counting cell (see textbox 
for alternative methods). Algal suspensions that produce between 10 and 20 cells in a field 
provide good densities for counting and identifying cells. Lower densities slow counting. Dilute 
samples if cells overlap too much for counting. 

3. Fill in the top portion of the benchsheet for "soft" algae (Appendix A-2, Form 3) with enough 
information from the sample label and other sources to uniquely identify 'the sample. 

4. Identify and count 300 algal "cell units" to the lowest possible taxonomic level at 400X 
magnification with the use of the references in Section 6.3. 

• Distinguishing cells of coenocytic algae (e.g., Vaucheria) and small filaments of blue-green 
algae is a problem in cell counts. "Cell units" can be defined for these algae as lOmm 
sections of the thallus or filament. 

• For diatoms, only count live diatoms and do not identify to lower taxonomic levels if a 
subsequent count of cleaned diatoms is to be undertaken (See section 6.1.3 .2). 

• Record numbers of cells or cell units observed for each taxon on a benchsheet. 
• Make taxonomic notes and drawings on benchsheets of important specimens. 

5. Optional - To better determine non-diatom taxa richness, continue counting until you.have not 
observed any new taxa for 100 cell units or about three minutes of observation. 

6.1.3.2 Diatom Relative Abundances and Taxa Richness 

1. Subsample at least 5-10 mL of concentrated preserved sample while vigorously shaking the 
sample (or using magnetic stirrer). Oxidize (clean) samples for diatom analysis (APHA 1995, 
see textbox entitled "Oxidation Methods for Cleaning Diatoms"). 

2. Mount diatoms in Naphrax® or another high refractive index medium to make permanent slides. 
Label slides with same information as on the sample container label. 

3. Fill in the top portion of the bench sheet for diatom counts (Appendix A-2, Form 4) with enough 
information from the sample label to uniquely identify the sample. 

4. Identify and count diatom valves to the lowest possible taxonomic level, which should be species 
and perhaps variety level, under oil immersion at lOOOX magnification with the use of the 
references in Section 6.3. At minimum, count 600 valves (300 cells) and at least until 10 valves 
of 10 species have been observed. Be careful to distinguish and count both valves of intact 
frustules. The 10 valves of 10 species rule ensures relatively precise estimates of relative 
abundances of the dominant taxa when one or two taxa are highly dominant. Six hundred valve 
counts were chosen to conform with methods used in other national bioassessment programs 
(Porter etal. 1993). Record numbers of valves observed for each taxon on the bench sheet. 
Make taxonomic notes and drawings on benchsheets and record stage coordinates of important 
specimens. 
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5. Optional - To estimate total diatom taxa richness, continue counting until you have not observed 
any new species for 100 specimens or about three minutes of observation. 

6.1.3.3 Calculating Species Relative Abundances and Taxa Richness 

1. Relative abundances of "soft" algae are determined by dividing the number of cells (cell units) 
counted for each tax.on by the total number of cells counted (e.g., 300). Enter this information on 
Appendix A-2, Form 3. 

2. Relative abundances of diatoms have to be corrected for the number of live diatoms observed in 
the count of all algae. Therefore, determine the relative abundances of diatom species in the 
algal assemblage by dividing the number of valves counted for each species by the total number 
of valves counted (e.g., 600); then multiply the relative abundance of each diatom taxon in the 
diatom count by the relative abundance of live diatoms in the count of all algae. Enter this 
information on Appendix A-2, Form 4. Some analysts prefer to treat diatom and soft algal 
species composition separately. In this case, detennine the relative abundances of-diatom 
species in the algal assemblage by dividing the number of valves counted for each species by the 
total number of valves counted (e.g., 600). 

3. Total taxa richness can be estimated by adding the number of "soft" algal taxa and diatom taxa. 

6.1.3.4 Alternative Preparation Techniques 

Palmer counting cells are excellent for identifying and counting soft-algae in most species 
assemblages. When samples have many very small blue-green algae or a few, relatively important 
large cells, other slide preparation techniques may be useful to increase magnification and sample 
size, respectively. Because accurate diatom identification is not possible in Palmer cells, we have 
recommended counting cleaned diatoms in special mounts. However, if the taxonomy of algae in 
samples is well lmown, preparation and counting time can be reduced by mounting algae in syrup. In 
syrup, both soft algae and diatoms can be identified, but resolution of morphological details of 
diatoms is not as great as in mounts of diatoms in resins (e.g., Naphrax®). 

Assemblages '"ith many small cells: We recommend a simple wet mount procedure when samples 
contain many small algae so samples can be observed at lOOOX. A small volume of water under the 
coverglass prevents movement of cells when adjusting focus and using oil immersion. These 
preparations usually last several days if properly sealed (see below). 

Wet mounts: 
1. Clean coverglasses and place on flat surface. 

2. Pipette 1.0 mL of algal suspension onto the coverglass. 

3. Dry the algal suspension on the coverglass. For convenience, the evaporation of water can be 
increased on a slide-warmer or slowed by drying the sample in a vapor chamber (as simple as a 
cake pan or aluminum foil hood placed over samples). 

4. As soon as the algal suspension dries, invert the coverglass into the 0.02 mL of-distilled water on 
a microscope slide. 

5. Seal the water under the microscope slide with fingernail polish or polyurethane varnish. 
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Assemblages with a few large cells: 
Sedgewick-Rafter counting 
chambers, which are large modified 
microscope slides with 1.0 mL wells, 
increase sample size. Counts in 
Sedgewick-Rafter counting cells 
should be done after counts in Palmer 
cells or wet mounts so that the 
relation between sample proportions 
with the two methods can be 
determined. While keeping track of 
the proportion of sample observed, 
identify and count large algae in 
transects at 200X or 1 OOX 
magnification in the counting cell. 

Syrup mounts: 
1. Prepare Taft's syrup medium 

(TSM) by mixing 30 mL of clear 
com syrup (e.g., Karo's® Com 
Syrup) with 7 mL of 
formaldehyde and 63 mL of 
distilled water. Dilute a 10 mL 
proportion of this 100% TSM 

. with 90 mL of distilled water to 
make 10% TSM. 

2. Place 0.2 mL of 10% TSM on 
coverglass. 

3. Place 1.0 mL of algal suspension 
on coverglass. Consider using 
several dilutions. 

4. Let dry for 24 hours. 
Alternatively, dry on slide 
warmer on low setting. Do not 
overdry or cells will plasmolyze. 

5. Place another"" 1.0mLof10% 
TSM on cover glass and dry 
(overnight or 4 hours on a slide 
warmer). Apply 10% TSM 
quickly to avoid patchy 
resuspension of the original layer 
of TSM and algae. 

6. Invert coverglass onto 
microscope slide; place slide on 
hot plate to warm the slide and 
syrup. Do not boil, just warm. 
Press coverglass gently in place 

OXIDATION (CLEANING) METHODS FOR DIATOMS 

Concentrated Acid Oxidation: 
1. Place a 5-10 mL subsample of preserved algal sample in 

a beaker. 

2. Under a fume hood, add enough concentrated nitric or 
sulfuric acid to produce a strong exothermic reaction. 
Usually equal parts of sample and acid will produce such 
a reaction. 
(Caution! With some preservatives and samples from 
hard water, adding concentrated acid will produce a 
violent exothermic reaction. Use a fume hood, safety 
glasses, and protective clothing. Separate the sample 
beakers by a few inches to prevent 
cross-contamination of samples in the event of 
overflow.) 

3. Allow the sample to oxidize overnight. 

4. Fill the beaker with distilled water. 

5. Wait 1 hour for each centimeter of water depth in the 
beaker. 

6. Siphon off the supernatant and refill the beaker with 
distilled water. Siphon from the center of the water 
column to avoid siphoning light algae that have adsorbed 
onto the sides and surface of the water column. 

7. Repeat steps 4 through 6 until all color is removed and 
the sample becomes clear or has a circumneutral pH. 

Hydrogen Peroxide/Potassium Dichromate Oxidation: 
1. Prepare samples as in step 1 above, but use 50% H20 2 

instead of concentrated acid. 

2. Allow the sample to oxidize overnight, then add a 
microspatula of potassium dichromate. 
(Caution! This will cause a violent exothermic 
reaction. Use a fume hood, safety glasses, and 
protective clothing. Separate the sample beakers by a 
few inches to prevent cross-contamination in the event 
of overflow.) 

3. When the sample color changes from purple to yellow 
and boiling stops, fill the beaker with distilled water. 

4. Wait 4 hours, siphon off the supernatant, and refill the 
beaker with distilled water. Siphon from the center of 
the water column to avoid siphoning light algae that have 
adsorbed onto the sides and surface of the water column. 

5. Repeat step 4 until all color is removed and the sample 
becomes clear. 
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with forceps, being careful to keep all syrup under the coverglass. The syrup should spread 
under coverglass. 

7. Remove the slide from the hotplate. Cooling should partially seal the coverglass to the slide. 

8. 'More permanently seal the syrup under slides by painting fingernail polish around the edge of 
the cover glass and onto the microscope slide. 

Note: Preserve color of chloroplasts by 
keeping samples in dark. 

Special Note: If slides get too warm in 
storage, syrup will loose viscosity and 
become runny. Algae and medium may then 
escape containment under coverglass. Store 
slides in a horizontal position. 

6.1.4 l\1etrics Based on Species 
Composition 

The periphyton metrics presented here are 
used by several states and environmental 
assessment programs throughout the US and 
Europe (e.g., Kentucky DEP 1993, Bahls 
1993, Florida DEP 1996, Whitton et al. 1991, 
Whitton and Kelly 1995). Each of these 
metrics should be tested for response to 
human alterations of streams in the region in 
which they are used (see Chapter 9, 
Biological Data Analysis). In many cases, 
diatom and soft algal metrics have been 
determined separately because changes in 
small abundant cyanobacteria (blue-green 
algae) can numerically overwhelm metrics 
based on relative abundance and because 
green algae with large cells (e.g., 
Cladophora) may not have appropriate 
weight. However, attempts should be made 
to integrate diatoms and soft algae in as many 
metrics as possible, especially in cases such 
as species and generic richness when great 
variability in relative abundance is not an 
issue. 

Many metrics can be calculated based on 
presence/absence data or on relative 
abundances oftaxa. For example, percent 
Pollution Tolerant Diatoms can be calculated 
as the sum of relative abundances of 
pollution tolerant taxa in an assemblage or as 
the number of species that are tolerant to 
pollution in an assemblage. Percent 
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COSTS AND BENEFITS OF SIMPLER 
ANALYSES 

We recommend that all algae (soft and diatom) 
be identified and counted. Information may be 
lost if soft algae are not identified and counted 
because some impacts may selectively affect 
soft algae. Most of the species (and thus 
information) in a sample will be diatoms. Costs 
of both analyses are not that great. 

Costs can be reduced by only counting diatoms 
or soft algae. Since diatoms are usually the most 
species-rich group of algae in samples and most 
metrics are based on differences in taxonomic 
composition, we recommend that diatoms be 
counted. In addition, permanently preserved 
and readily archived microslides of diatoms can 
serve as a historic reference of ecological 
conditions. 

In general, identifying algae to species is 
recommended for two reasons: (1) to better 
characterize differences between assemblages 
that may occur at the species level and (2) 
because large differences in ecological 
preferences do exist among algal species within 
the same genus. 

However, substantial information can be gained 
by identifying algae just to the genus level. 
Whereas identifying algae only to genus may 
loose valuable ecological information, costs of 
analyses can be reduced, especially for 
inexperienced analysts. 

If implementing a new program and only an 
inexperienced analyst is available for the job, 
identifying diatom genera in assemblages can 
provide valuable characterizations of biotic 
integrity and environmental conditions. 

As analysts get more experience counting, the 
taxonomic level of their analyses should 
improve. The cost of an experienced analyst 
counting and identifying algae to species is not 
much greater than analysis to genus. 
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community similarity can be calculated as presented below, which quantifies the percent of 
organisms in two assemblages that are the same. Alternatively, it can be calculated as the percent of 
species that are the same by making all relative abundances greater than 0 equal to 1. The following 
metrics can also be calculated with presence/absence data instead of species relative abundances: % 
sensitive taxa, % motile taxa, % acidobiontic, % alkalibiontic, % halobiontic, % saprobiontic, % 
eutrophic, simple autecological indices, and change in inferred ecological conditions. Although we 
may find that metrics based on species relative abundances are more sensitive to environmental 
change, metrics based on presence/absence data may be more appropriate when developing metrics 
with multihabitat samples and proportional sampling of habitats is difficult. In the latter case, 
presence/absence of species should remain the same, even if relative abundance of taxa differs with 
biases in multihabitat sampling. 

The metrics have been divided into two groups which may be helpful in developing an Index of 
Biotic Integrity (IBI). Metrics in the first group are less diagnostic than the second group of metrics. 
Metrics in the first group (species and generic richness, Shannon diversity, etc.) generally 
characterize biotic integrity ("natural balance in flora and fauna .... " as in Karr and Dudley 1981) 
without specifically diagnosing ecological conditions and causes of impairment. The second group 
of metrics more specifically diagnoses causes of impaired biotic integrity. Metrics from both groups 
could be included in an IBI to make a hierarchically diagnostic IBI. Alternatively, an IBI could be 
constructed from only metrics of biotic integrity so that inference of biotic integrity and diagnosis of 
impairment are independent (Stevenson and Pan 1999). 

Autecological information about many algal species and genera has been reported in the literature. 
This information comes in several forms. In some cases, qualitative descriptions of the ecological 
conditions in which species were observed were reported in early studies of diatoms. Following the 
development of the saprobic index by Kolkwitz and Marsson (1908), several categorical 
classification systems (e.g., halobian spectrum, pH spectrum) were developed to describe the 
ecological preferences and tolerances of species (see Lowe 1974 for a review). Most recently, the 
ecological optima and tolerances of species for specific environmental conditions have been 
quantified by using weighted average regression approaches.(see ter Braak and van Dam 1989 for a 
review). We have compiled a list ofreferences for this information in Section 6.4. These references 
will be valuable for developing many of the metrics below. 

Metrics of Biotic Integrity 

1. Species richness is an estimate of the number of algal species (diatoms, soft algae, or both) 
in a sample. High species richness is assumed to indicate high biotic integrity because many 
species are adapted to the conditions present in the habitat. Species richness is predicted to 
decrease with increasing pollution because many species are stressed. However, many 
habitats may be naturally stressed by low nutrients, low light, or other factors. Slight 
increases in nutrient enrichment can increase species richness in headwater and naturally 
unproductive, nutrient-poor streams (Bahls et al. 1992). 

2. Total Number of Genera (Generic richness) should be highest in reference sites and lowest 
in impacted sites where sensitive genera become stressed. Total number of genera (diatoms, 
soft algae, or both) may provide a more robust measure of diversity than species richness, · 
because numerous closely related species are within some genera and may artificially inflate 
richness estimates. 

3. Total Number of Divisions represented by all taxa should be highest in sites with good 
water quality and high biotic integrity. 
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4. Shannon Diversity (for diatoms). The Shannon Index is a function of both the number of 
species in a sample and the distribution of individuals among those species (Klemm et al. 
1990). Because species richness and evenness may vary independently and complexly with 
water pollution. Stevenson (1984) suggests that changes in species diversity, rather than the 
diversity value, may be useful indicators of changes in water quality. Species diversity, 
despite the controversy surrounding it, has historically been used with success as an indicator 
of organic (sewage) pollution (Wilhm and Dorris 1968, Weber 1973, Cooper and Wilhm 
1975). Bahls et al. (1992) uses Shannon diversity because of its sensitivity to water quality 
changes. Under certal.n conditions Shannon diversity values may underestimate water 
quality e.g., when total number of taxa is less than 10. Assessments for low richness 
samples can be improved by comparing the assemblage Shannon Diversity to the Maximum 
Shannon Diversity value (David Beeson1

, personal communication). 

5. Percent Community Similarity (PSc) of Diatoms. The percent community similarity (PS0 ) 

index, discussed by Whittaker (1952), was used by Whittaker and Fairbanks (1958) to 
compare planktonic copepod communities. It was chosen for use in algal bioassessment 
because it shows community similarities based on relative abundances, and in doing so, 
gives more weight to dominant taxa than rare ones. Percent similarity can be used to 
compare control and test sites, or average community of a group of control or reference sites 
with a test site. Percent community similarity values range from 0 (no similarity) to 100%. 

The formula for calculating percent community similarity is: 

where: 

a; = percentage of species i in sample A 
b1 = percentage of species i in sample B 

6. Pollution Tolerance Index for Diatoms. The pollution tolerance index (PTI) for algae 
resembles the Hilsenhoffbiotic index for macroinvertebrates (Hilsenhoff 1987). Lange
Bertalot (1979) distinguishes three categories of diatoms according to their tolerance to 
increased pollution, with species assigned a value of 1 for most tolerant taxa (e.g., Nitzschia 
pa/ea or Gomphonema parvulum) to 3 for relatively sensitive species. Relative tolerance for 
taxa can be found in Lange-Bertalot (1979) and in many of the references listed in section 
6.4. Thus, Lange-Bertalot's PTI varies from 1 for most polluted to 3 for least polluted 
waters when using the following equation: 

6-12 

where: 
n1 = number of cells counted for species i 
t1 = tolerance value of species i 
N = total number of cells counted 

1David Beeson is a phy~ologist with Schafer & Associates, Inc. 
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In some cases, the range of values for tolerances has been increased, thereby producing a 
corresponding increase in the range of PTI values. 

7. Percent Sensitive Diatoms. The percent sensitive diatoms metric is the sum of the relative 
abundances of all intolerant species. This metric is especially important in smaller-order 
streams where primary productivity may be naturally low, causing many other metrics to 
underestimate water quality. 

8. PercentAchnanthes minutissima. This species is a cosmopolitan diatom that has a very 
broad ecological amplitude. It is an attached diatom and often the first species to pioneer a 
recently scoured site, sometimes to the exclusion of all other algae. A. minutissima is also 
frequently dominant in streams subjected to acid mine drainage (e.g., Silver Bow Creek, 
Montana) and to other chemical insults. The percent abundance of A. minutissima has been 
found to be directly proportional to the time that has elapsed since the last scouring flow or 
episode of toxic pollution. For use in bioassessment, the quartiles of this metric from a 
population of sites has been used to establish judgment criteria, e.g., 0-25% =no 
disturbance, 25-50% =minor disturbance, 50-75% =moderate disturbance, and 75-100% = 
severe disturbance. Least-impaired streams in Montana may contain up to 50% A. 
minutissima (Bahls, unpublished data). 

9. Percent live diatoms was proposed by Hill (1997) as a metric to indicate the health of the 
diato~ assemblage. Low percent live diatoms could be due 'to heavy sedimentation and/or 
relatively old algal assemblages with high algal biomass on substrates. 

Diagnostic Metrics that Infer Ecological Conditions 

The ecological preferences of many diatoms and other algae have been recorded in the literature. 
Using relative ~bundances of algal species in the sample and their preferences for specific habitat 
conditions, metrics can be calculated to indicate the environment stressors in a habitat. These 
metrics can more specifically infer environmental stressors than the general pollution tolerance 
index. 

10. Percent Aberrant ~iatoms is the percent of diatoms in a sample that have anomalies in 
striae patterns or frustule shape (e.g, long cells that are bent or cells with indentations). This 
metric has been positively correlated to heavy metal contamination in streams (McFarland et 
al. 1997). 

11. Percent Motile Diatoms. The percent motile diatoms is a siltation index, expressed as the 
relative abundance of Navicula + Nitzschia + Surirella. It has shown promise in Montana 
(Bahls et al. 1992). The three genera are able to crawl towards the surface if they are 
covered by silt; their abundance is thought to reflect the amount and frequency of siltation. 
Relative abundances of Gyrosigma, Cylindrotheca, and other motile diatoms may also be 
added to this metric. 

12. Simple Diagnostic Metrics can infer the environmental stressor based on the autecology of 
individual species in the habitats. For example, if acid mine drainage was impairing stream 
conditions, then we would expect to find more acidobiontic taxa in samples. Calculate a 
simple diagnostic metric as the sum of the percent relative abundances (range 0-100%) of 
species that have environmental optima in extreme environmental conditions. For example 
(see Table 6-2): 
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% acidobiontic + % acidophilic 
% alkalibiontic + % alkaliphilic 
% halophilic 
% mesosaprobic + % oligosaprobic + % saprophilic 
% eutrophic 

13. Inferred Ecological Conditions with Simple Autecological Indices (SAI) - The ecological 
preferences for diatoms are commonly recorded in the literature. Using the standard 
ecological categories compiled by Lowe (1974, Table 6-2), the ecological preferences for 
different diatom species can be characterized along an environmental (stressor) gradient. 
For example, pH preferences for many taxa are known. These preferences (E>) can be 
ranked from 1-5 (e.g., acidobiontic, acidophilic, indifferent; alkaliphilic, alkalibiontic, Table 
6-2) and can be used in the following equation to infer environmental conditions (EC) and 
effect on the periphyton assemblage. 

· SAiec =2: E>ipi 

14. Inferred Ecological Conditions with Weighted Average Indices are based on the specific 
ecological optima CP) for algae, which are being reported more and more commonly in 
recent publications (see Pan and Stevenson 1996). Caution should be exercised, because we 
do not know how transferable these optima are among regions and habitats. Using the 
following equation, the ecological conditions (EC) in a habitat can be inferred more 
accurately by using the optimum environmental conditions (p) and relative abundances (p) 
for taxa in the habitat (ter Braak and van Dam 1989, Pan etal., 1996) than if only the 
ecological categorization were used (as above for the SAI). Optimum env:ironmental 
conditions are those in which the highest relative abundances of a taxon are observed. These 
can be determined from the literature or from past surveys of taxa and environmental 
conditions in the study' area (see ter Braak and van Dam 1989). In a pH example, the 
specific pH in a habitat can be inferred if we know the pH optima (H,.) of taxa in the habitat, 
and use the following general equation: 

and modify for inferring pH: 

15. Impairment of Ecological Conditions can be inferred with algal assemblages by 
calculating the deviation (dee) between inferred environmental conditions at a test site and at 
a reference site. 

Compare inferred ecological conditions at the test site to the expected ecological conditions (EC.x) of 
regional reference sites by using either simple autecological indices (SAiec) or weighted average 
indices (W Ail!c): 

6-14 Chapter 6: Periphyton Protocols 

0011455



Table 6-2. Environmental definitions of autecological classification systems for algae (as modified or 
referenced bv Lowe 1974). Definitions for classes are !riven if no subclass is indicated. 

Classification System/ Conditions of Highest Relative 
Ecological Parameter Class Subclass Abundances 

pH Spectrum Acidobiontic Below 5.5 pH 

Acidophilic Above 5.5 and below 7 pH 

Indifferent Around 7·pH 

Alakaliphilic Above 7 and below 8.5 pH 

Alkalibiontic Above 8.5 pH 

Nutrient Spectrum - based on Eutrophic High nuti;ient conditions 
P and N concentrations 

Mesotrophic Moderate nutrient conditions 

Oligotrophic Low nutrient conditions 

Dystrophic High humic (DOC) conditions 

Halobion Spectrum - based Polyhalobous Salt concentrations > 40,000 mg/L 
on chloride concentrations or 

Euhalobous Marine forms: 30,000-40,000 mg/L conductivity 
Mesohalobous Alpha range Brackish water forms: I 0,000-30,000 mg/L 

Mesohalobous Betarange Brackish water forms: 500-10,000 mg/L 

Oligohalobous Halophilous Freshwater - stimulated by some salt 

Oligohalobous Indifferent Freshwater - tolerates some salt 

Oligohalobous Halophobic Freshwater - does not tolerate small 
amounts of salt 

Saprobien System - based on Polysaprobic Characteristic of zone of degradation and 
organic pollution putrefication, oxygen usually absent or low 

in concentration 

Mesosaprobic Alpha range Zone of organic load oxidation - N as 
amino acids 

Betarange Zone of organic load oxidation - N as 
ammonia 

Oligosaprobic Zone in which oxidation of organics 
complete, but high nutrient concentrations 
persist 

Saprophilic Usually in polluted waters, but also in clean 
waters 

Saproxenous Usually in clean waters, but also found in 
polluted waters 

Saprophobic Only found in unpolluted waters 

6.1.5 Determining Periphyton Biomass 

Measurement of periphyton biomass is common in many studies and may be especially important in 
studies that address nutrient enrichment or toxicity. In many cases, however, sampling benthic algae 
misses peak biomass, which may best indicate nutrient problems and potential for nuisance algal 
growths (Biggs 1996, Stevenson 1996). , 
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Biomass measurements can be. made with samples collected from natural or artificial substrates. To 
quantify algal biomass (chl a, ash-free dry mass, cell density, biovolume cm-2), the area of the 
substrate sampled must be determined. Two national stream assessment programs sample and assess 
area-specific cell density and biovolume (USGS-NAWQA, Porter et al. 1993; and EMAP, Klemm 
and Lazorchak 1994). These programs estimate algal biomass in habitats and reaches by collecting 
composite samples separately from riffle and pool habitats. 

Periphyton biomass can be estimated with chl 
a~ ash-free dry mass (AFDM), cell densities, 
and biovolume, usually per cm2 (Stevenson 
1996). Each of these measures estimates a 
different component of periphyton biomass 
(see Stevenson 1996 for discussion). 

6.1.S.1 Chlorophyll a 

Chlorophyll a ranges from 0.5 to 2% of total 
algal biomass (APHA 1995), and this ratio 
varies with taxonomy, light, and nutrients. A 
detailed description of chlorophyll a analysis 
is beyond the scope of this chapter. Standard 
methods (APHA 1995, USEPA 1992) are 
readily available. The analysis is relatively 
simple and involves: 

1. extracting chlorophyll a in acetone; 

2. measuring chlorophyll concentration in the 
extract with a spectrophotometer or 
fluorometer; and 

3. calculating chlorophyll density on 
substrates by determining the proportion 
of original sample that was assessed for 
chlorophyll. 

6.1.5.2 Ash-Free Dry Mass 

LABORATORY EQUIPMENT FOR 
PERIPHYTON ANALYSIS 

compound microscope with IOX or 15X 
oculars and 20X, 40X and IOOX (oil) 
objectives 
tally counter (for species proportional count) 
microscope slides and coverglasses 
immersion oil, lens paper and absorbent tissues 
tissue homogenizer or blender 
magnetic stirrer and stir bar 
forceps 
hotplate 
fume hood 
squeeze bottle with distilled water 
oxidation reagents (HN03, H2S04, I<.iCr20 7, 

H202) 
200-500 ml beakers 
safety glasses and protective clothing 
drying oven for AFDM 
muffle furnace for AFDM 
aluminum weighing pans for AFDM 
spectrophotometer or fluorometer for chi a 
centrifuge for chi a 
graduated test tubes for chi a 
acetone for chi a 
MgC03 for chi a 

Ash-free dry mass is a measurement of the organic matter in samples, and includes biomass of 
bacteria, fungi, small fauna, and detritus in samples. A detailed description of analysis is beyond the 
scope of this chapter, but standard methods (APHA 1995, USEPA 1995) are readily available. The 
analysis is relatively simple and measures the difference in mass of a sample after drying and after 
incinerating organic matter in the sample. We recommend using AFDM versus dry mass to measure 
periphyton biomass because silt can account for a substantial proportion of dry mass in some 
samples. Ash mass in samples can be used to infer the amount of silt or other inorganic matter in 
samples. 

6.1.5.3 Area-Specific Cell Densities and Biovolumes 

Cell densities (cells cm·2
) are determined by dividing the numbers of cells counted by the proportion 

of sample counted and the area from which samples were collected. Cell biovolumes (mm3 

biovolume cm·2) are determined by summing the products of cell density and biovolume of each 
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species counted (see Lowe and Pan 1996) and dividing that sum by the proportion of sample counted 
and the area from which samples were collected. 

6.1.5.4 Biomass Metrics 

High algal biomass can indicate 
·eutrophication, but high algal . 
biomass can also accumulate in. less 
productive habitats after long 
periods of stable flow. Low algal 
biomass may be due to toxic 
conditions, but could be due to a 
recent storm event and spate or 
naturally heavy grazing. Thus, 

. interpretation of biomass results is 
ambiguous and is the reason that 
major emphasis has not been placed 
on quantifying algal biomass for 
RBP. However, nuisance levels of . 
algal biomass (e.g., > 10 µg chl a 
cm·2

, > 5 mg AFDM cm·2
, > 40% 

cover by macroalgae; see review by 
Biggs 1996) do indicate nutrient or 
organic enrichment. If repeated 
measurements of biomass can be 
made, then the mean and maximum 
benthic chl a could be used to 
define trophic' status of streams. 
Dodds et al. (1998) have proposed 
guidelines in which the · 
oligotrophic-mesotrophic boundary 
is a mean bel).thic chl a of 2 µg cm·2

. 

or a maximum benthic chi a of 7 µg 
cm·2 and the mesotrophic-eutrophic 
boundary is a mean of 6 µg chi a 
cm·2 and a maximum of 20 µg chl a 
cm·2• 

6.2 FIELD-BASED RAPID 
PERIPHYTON SURVEY 

Semi-quantitative assessments of 
benthic algal biomass and 
taxonomic composition can be 
made rapidly with a viewing bucket 
marked with a grid and a biomass 
st:oring system. The advantage of 
using this technique is that it 

QUALITY CONTROL IN THE LABORATORY 

1. Upon delivery of samples to the laboratory, complete 
entries on periphyton sample log-in forms (Appendix 2, 
Form2). 

2. Maintain a voucher collection of all samples and diatom 
slides. They should be accurately and completely labeled, 
preserved, and stored in the laboratory for future 
reference. Specimens on diatom slides should be clearly 
circled with a diamond or ink marker to facilitate location. 
A record of the voucher specimens should be maintained . 
Photographs of specimens improve "in-house" QA. 

3. For every QA/QC sample (replicate sample in every 10th 
stream), assess relative abundances and taxa richness in 
replicate wet mounts and a replicate diatom slide to assess 
variation in metrics due to variability in sampling within 
reaches (habitats), sample preparation, and analytical 
variability. 

4. · QA/QC samples should be counted by another taxonomist 
to assess taxonomic precision and bias, if possible. 

.5. Common algal taxa should be the same for the two wet 
mount replicates. The percent community similarity index 
(Whittaker 1952) (see Section 6.5.1) calculated from 
proportional counts of the two replicate diatom slides 
should exceed 75%. 

, 6. . If it is not possible to get another taxonomist in the lab to 
QA/QC samples, an outside taxonomist should be 
consulted on a periodic basis to spot-check and verify 
taxonomic identifications in wet mounts and diatom slides. 
All common genera in the wet mount and all major species 
on the diatom slide (>3% relative abundance) should be 
identified similarly by both analysts (synonyms are 
acceptable). Any differences in identification should be 
reconciled and bench sheets should be corrected. 

7. A library ofbasic taxonomic literature is an essential aid in 
the identification of algae and should be maintained and 
updated as needed in the laboratory (see taxonomic 
references for periphyton in Section 6.5). Taxonomists 
should participate in periodic training to ensure accurate 
identifications 

enables rapid assessment of algal biomass over larger spatial scales than substrate sampling and 
. laboratory analysis. Coarse-level taxonomic characterization of communities is also possible with 
this technique. This technique is a survey of the natural substrate and requires no laboratory 
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processing, but hand picked samples can be returned to the laboratory to quickly verify 
identification. It is a technique developed by Stevenson and Rier2

• 

1. Fill in top of Rapid Periphyton Survey 
(RPS) Field Sheet, Appendix A-2, 
Forms. 

2. Establish at least 3 transects across the 
habitat being sampled (preferably riffles 
or runs in the reach in which benthic 
algal accumulation is readily observed 
and characterized). 

3. Select 3 locations along each transect 
(e.g., stratified random locations on 
right, middle, and left bank). 

FIELD EQUIPMENT FOR RAPID 
PERIPHYTON SURVEY 

viewing bucket with 50-dot grid [Make the 
viewing bucket by cutting a hole in bottom of 
large c~o.5 m diameter) plastic bucket, but leave 
a small ridge around the edge. Attach a piece of 
clear acrylic sheet to the bottom of the bucket 
with small screws and silicon caulk. The latter 
makes water tight seal so that no water enters the 
bucket when it is partially submerged. 

4. Characterize algae in each selected 
location by immersing the bucket with 
50-dot grid (7 x 7 + 1) in the water. 

Periphyton can be clearly viewed by looking 
down through the bucket when it is partially 
submerged in the.stream. Mark 50 dots in a 7 x 7 
grid on the top surface of the acrylic sheet with a 
waterproof black marker. Add another dot . 
outside the 7 x 7 grid to make the 50 dot grid.] 
meter stick • First, characterize macroalgal 

biomass. · 
• Observe the bottom of the 

stream through the bottom of 
the viewing bucket and count 

pencil 
Rapid Periphyton Survey Field Sheet 

the number of dots that occur over macroalgae (e.g., Cladophora or Spirogyra) under 
which substrates cannot be seen. Record that number and the kind of macroalgae under 
the dots on RPS field sheet. 

• Measure and record the maximum length of the macroalgae. 
• If two or more ~es of macroalgae are present, count the dots, measure, and record 

information for e~ch type ofmacroalgae separately. 
• Second, characterize microalgal cover. 

• While viewing the same area, record the number of dots under which substrata occur that 
are suitable size for microalgal accumulation (gravel> 2 cm in size). 

• Determine the kh1d (usually diatoms and blue-green algae) and estimate the thickness 
(density) ofmicroalgae under each dot using the following thickness scale: 
0 - substrate rough with no visual evidence of microalgae 
0.5 - substrate slimy, but no visual accumulation of microalgae is evident 
1 - a thin layer of microalgae is visually evident 
2 - accumulation of microalgal layer from 0.5-1 mm thick is evident 
3 - accumulation ,of microalgae layer from 1 mm to 5 mm thick is evident 
4 - accumulation ofmicroalgal layer from 5 mm to 2 cm thick is evident 
5 - accumulation of microalgal layer greater than 2 cm thick is evident 
Mat thickness can be measured with a ruler. 

• Record the number of dots that are over each of the specific thickness ranks separately 
for diatoms, blue-green algae, or other microalgae. 

5. Statistically characterize density of algae on substrate by determining: 
• total number of grid points (dots) evaluated at the site (D1); 

• number of grid points (dots) over macroalgae (Dm) 

2 S.T. Rier is a graduate student at the University of Louisville. 
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• total number of grid points (dots) over suitable substrate for microalgae at the site ( dJ; 
• number of grid points over microalga of different thickness ranks for each type of microalga 

(d); 
• average percent cover of the habitat by each type of macroalgae (i.e., 1 OOX DmlDJ; 
• maximum length of each. type of macroalgae; ' 
• mean density (i.e., thickness rank) of each type of macroalgae on suitable substrate (i.e., 

I:dl/d1); maximum density of each type of microalgae on suitable substrate. 

6. QA/QC between observers and calibration between algal biomass (chl a, AFDM, cell density and 
biovolume cm-2 and taxonomic composition) can be developed by collecting samples that have 
specific microalgal rankings and assaying the periphyton. 

6.3 TAXONOMIC REFERENCES FOR PERIPHYTON 

A great wealth of taxonomic literature is available for algae. Below is a subset of that literature. It is 
a list of taxonomic references that are useful for most of the United States and are either in English, 
are important because no English treatment of the group is adequate, or are valuable for the good 
illustrations . 

. Camburn, K.E., R.L. Lowe, and D.L. Stoneburner. 1978. The haptobenthic diatom flora of Long 
Branch Creek, South Carolina. Nova Hedwigia 30:149-279. 

Collins, G.B. and R.G. Kalinsky. 1977. Studies on Ohio diatoms: I. Diatoms of the Scioto River 
Basin. Bull. Ohio Biological Survey. 5(3):1-45. 

Cox, E. J. 1996. Identification of freshwater diatoms from live material. Chapman & Hall, London. 

Czarnecki, D.B. and D.W. Blinn. 1978. Diatoms of the Colorado River in Grand Canyon National 
Park and vicinity. (Diatoms of Southwestern USA II). Bibliotheca Phycologia 3 8. J. Cramer. 181 pp. 

Dawes, C. J. 1974. Marine Algae of the West Coast of Florida. University ofMiami Press. 

Dillard, G.E. 1989a. Freshwater algae of the Southeastern United States. Part 1. Chlorophyceae: 
Volvocales, Testrasporales, and Chlorococcales. Bibliotheca, 81. 

Dillard, G.E. 1989b. Freshwater algae of the Southeastern United States. Part 2. Chlorophyceae: 
Ulotrichales, Microsporales, Cylindrocapsales, Sphaeropleales, Chaetophorales, Cladophorales, 
ScJ.:i.izogoniales, Siphonales, and Oedogoniales, Bibliotheca Phycologica, 83. 

Dillard, G.E. 1990. Freshwater algae of the Southeastern United States. Part 3. Chlorophyceae: 
Zygnematales: Zygenmataceae, Mesotaeniaceae, and Desmidaceae (Section 1). Bibliotheca 
Phycologica, 85. 

Dillard, G.E. 1991. Freshwater algae of the Southeastern United States. Part 4. Chlorophyceae: 
Zygnemateles: Desmidaceae (Section 2). Bibliotheca Phycologica, 89. 

Drouet, F. 1968. Revision of the classification of the oscillatoriaceae. Monograph 15. Academy of 
Natural Sciences, Philadelphia. Fulton Press, Lancaster, Pennsylvania. 
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Hohn, M.H. and J. Hellerman. 1963. The taxonomy and structure of diatom populations from three 
North American rivers using three sampling methods. Transaction of the American Micros co pal 
Society 82:250-329. 

Hustedt, F. 1927-1966. Die kieselalgen In Rabenhorst's Kryptogamen-flora von Deutschland 
Osterreich und der Schweiz VII. Leipzig, West Germany. 

Hustedt, F. 1930. Bacillariophyta (Diatomae). In Pascher, A. (ed). Die suswasser Flora 
Mitteleuropas. (The freshwater flora of middle Europe). Gustav Fischer Verlag, Jena, Germany. 

Jarrett, G.L. and J.M. King. 1989. The diatom flora (Bacillariphyceae) of Lake Barkley. U.S. Army 
Corps of Engineers, Nashville Dist. #DACW62-84-C-0085. 

Krammer, K. and H. Lange-Bertalot. 1986-1991. Susswasserflora von Mitteleuropa. Band 2. Parts 
1-4. Bacillariophyceae. Gustav Fischer Verlag. Stuttgart. New York. 

Lange-Bertalot, H. and R. Simonsen. 1978. A taxonomic revision of the Nitzschia lanceolatae 
Grunow: 2. European and related extra-European freshwater and brackish water taxa. Bacillaria 
1:11-111. 

Lange-Bertalot, H. 1980. New species, combinations and synonyms in the genus Nitzschia. 
Bacillaria 3:41-77. 

Patrick, R. and C.W. Reimer. 1966. The diatoms of the United States, exclusive of Alaska and 
Hawaii. Monograph No. 13. Academy of Natural Sciences, Philadelphia, Pennsylvania. 

Patrick, R. and C.W. Reimer. · 1975. The Diatoms of the United States. Vol. 2, Part 1. Monograph 
No. 13. Academy of Natural Sciences, Philadelphia, Pennsylvania. 

i 

Prescott, G.W. 1962. The algae of the Western Great Lakes area. Wm. C. Brown Co., Dubuque, 
Iowa. 

Prescott, G.W., H.T. Croasdale, and W.C. Vinyard. 1975. A Synopsis of North American desmids. 
Patt IL Desmidaceae: Placodermae. Section 1. Univ. Nebraska Press, Lincoln, Nebraska. 

Prescott, G.W., H.T. Croasdale, and W.C. Vinyard. 1977. A synopsis of North American desmids. 
Part II. Desmidaceae: Placodermae. Section 2. Univ. Nebraska Press, Lincoln, Nebraska. 

Prescott, G.W., H.T. Croasdale, and W.C. Vinyard. 1981. A synopsis of North American desmids. 
Part JI. Desmidaceae: Placo,dermae. Section 3. Univ. Nebraska Press, Lincoln, Nebraska. 

Prescott, G.W. 1978. How to know the freshwater algae. 3rd Edition. Wm. C. Brown Co., 
Dubuque, Iowa. ' 

Simonsen, R. 1987. Atlas and catalogue of the diatom types of Friedrich Hustedt. Vol. 1-3. J. 
Cramer. Berlin, Germany. 

I 

Smith, M. 1950. The Freshwater Algae of the United States. McGraw-Hill, New York, New York. 

Taylor, W.R. 1960. Marine algae of the eastern tropical and subtropical coasts of the Americas. 
University of Michigan Press, Ann Arbor, Michigan. 
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VanLandingham, S. L. 1982. Guide to the identification, environmental requirements and pollution 
tolerance of freshwater blue-green algae (Cyanophyta). EPA-600/3-82-073. 

Whitford, L.A. and G.J. Schumacher. 1973. A manual of freshwater algae. Sparks Press, Raleigh, 
North Carolina. 

Wujek, D.E. and R.F. Rupp. 1980. Diatoms of the Tittabawassee River, Michigan. Biblio,theca 
Phycologia 50:1-100. 

6.4 AUTE.COLOGICAL REFERENCES FOR PERIPHYTON 

Beaver, J. 1981. Apparent ecological characteristics of some common freshwater diatoms. Ontario 
Ministry of the Environment. Rexdale, Ontario, Canada. 

Cholnoky, B. J. 1968. Okologie der Diatomeen in Binnegewassem. Cramer, Lehre. 

Fabri, R. and L. Leclercq. 1984. Etude ecologique des rivieres du nord du massif Ardennais 
(Belgique): flore et vegetation de diatomeees et physico-chimie des eaux. 1. Station scientifique des 
Hautes Fagnes, Robertville. 379 pp. 

Fjerdingstad, E. 1950. The microflora of the River Molleaa with special reference to the relation of . 
benthic algae to pollution. Folia Limnologica Scandanavica 5, 1-123. 

Hustedt, F. 1938-39. Systamatische und 6kologische Untersuchungen Uber die Diatomeen-Flora von 
Java, Bali und Sumatra nach dem Material deter Deutschen Limnologischen Sunda-Expedition. 
Allgemeiner Teil. I. Ubersicht Uber <las Untersuchungsmaterial und Charakterisktik der 
Diatomeenflora der einzelnen Gebiete. II. Die Diatomeen flora der untersuchten Gesassertypen. III. 
Die 6kologische Faktoren und ihr Einfluss auf die Diatomeenflora. · Archiv fiir Hydrobiologie, 
Supplement Band, 15:638-790 (1938); 16:1-155 (1938); 16:274-394 (1939). 

Hustedt, F. 1957. Die Diatomeenflora des Flusssystems der Weser im Gebiet der Hansestadt 
Bremen. Abhandlungen naturwissenschaftlichen. Verein zu Bremen, Bd. 34, Heft 3, S. 181-440, 1 
Taf. 

Lange-Bertalot, H. 1978. Diatomeen-Differentialarten anstelle von Leitformen: ein geeigneteres 
Kriterium der Gewasserbelastung. Archiv fiir Hydrobiologie Supplement 51, 393-427. 

Lange-Bertalot, H. 1979. Pollution tolerance of diatoms as a criterion for water quality estimation. 
Nova Hedwigia 64, 285-304. 

LeCointe C., M. Coste, and J. Prygiel. 1993. "OMNIDIA" software for taxonomy, calculation of 
diatom indices and inventories management. Hydrobiologia 2691270: 509-513. 

Lowe, R. L. 1.974. Environmental Requirements and Pollution Tolerance of Freshwater Diatoms. US 
Environmental Protection Agency, EPA-670/4-74-005. Cincinnati, Ohio, USA. · 

Palmer, C. M. 1969. A composite rating of algae tolerating organic pollution. Journal of Phycology 
5, 78-82. 
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<Ssterreichischen Fliessgewassem. Teil 1: Saprobielle Indikation. W asserwirtschaftskataster. 
Bundesminsterium filr Land- und Forstwirtschaft. Stubenring 1, 1010 Wein, Austria. 

Sladecek, V. 1973. System of water quality from the biological point of view. Archiv fur 
Hydrobiologie und Ergebnisse Limnologie 7, 1-218. · 

Van Dam, H., Mertenes, A., and Sinkeldam, J. 1994. A coded checklist and ecological indicator 
values of freshwater diatoms from the Netherlands. Netherlands Journal of Aquatic Ecology 28, 
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BENTHIC MACROINVERTEBRATE 

PROTOCOLS 

Rapid bioassessment using the benthic macroinvertebrate assemblage has been the most popular set 
of protocols among the state water resource agencies since 1989 (Southerland and Stribling 1995). 
Most of the development ofbenthic Rapid Bioassessment Protocols (RBPs) has been oriented toward 
RBP III (described in Plafkin et al. 1989). As states have focused attention on regional specificity, 
which has included a wide variety of physical characteristics of streams, the methodology of 
conducting stream surveys of the benthic assemblage has advanced. Some states have preferred to 
retain more traditional methods such as the Surber or Hess samplers (e.g., Wyoming Department of 
Environmental Quality [DEQ]) over the kick net in cobble substrate. Other agencies have developed 
techniques for streams lacking cobble substrate, such as those streams in coastal plains. State water 
resource agencies composing the Mid-Atlantic Coastal Streams (MACS) Workgroup, i.e., New 
Jersey Department of Environmental Protection (DEP), Delaware Department of Natural Resources 
and Environmental Control (DNREC), Maryland Department of Natural Resources (DNR) and 
Maryland Department of the Environment (MDE), Virginia DEQ, North Carolina Department of 
Environmental Management (DEM), and South Carolina Department of Health and Environmental 
Control (DHEC), and a workgroup within the Florida Department of Environmental Protection 
(DEP) were pioneers in this effort. These 2 groups (MACS and FLDEP) developed a multihabitat 
sampling procedure using a D-frame dip net. Testing of this procedure by these 2 groups indicates 
that this technique is scientifically valid for low-gradient streams. Research conducted by the U.S. 
Environmental Protection Agency (USEP A) for their Environmental Monitoring and Assessment 
Program (EMAP) program and the United States Geological Survey (USGS) for their National Water 

STANDARD BENTffiC MACROINVERTEBRATE SAMPLING GEAR TYPES FOR STREAMS 
(assumes standard mesh size of 500 µ nytex screen) 

Kick net: Dimensions of net are 1 meter (m) x 1 m attached to 2 poles and functions similarly to a 
fish kick seine. Is most efficient for sampling cobble substrate (i.e., riffles and runs) where velocity of 
water will transport dislodged organisms into net. Designed to sample I m2 of substrate at a time and 
can be used in any depth from a few centimeters to just below Im (Note -- Depths of Im or greater 
will be difficult to sample with any gear). 

D-frame dip net: Dimensions of frame are 0.3 m width and 0.3 m height and shaped as a "D" where 
frame attaches to long pole. Net is cone or bag-shaped for capture of organisms. Can be used in a 
variety of habitat types and used as a kick net, or for "jabbing", "dipping'', or "sweeping". 

Rectangular dip net: Dimensions of frame are 0.5 m width and 0.3 m height and attached to a long 
pole. Net is cone or bag-shaped. Sampling is conducted similarly to the D-frame. 

Surber: Dimensions of frame are 0.3 m x 0.3 m, which is horizontally placed on cobble substrate to 
delineate a 0.09 m2 area. A vertical section of the frame has the net attached and captures the 
dislodged organisms from the sampling area. Is restricted to depths ofless than 0.3 m. 

Hess: Dimensions of frame are a metal cylinder approximately 0.5 min diameter and samples an area 
0.8 m2

• Is an advanced design of the Surber and is intended to prevent escape of organisms and 
contamination from drift. Is restricted to depths of less than 0.5 m. 
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Quality Assessment Program (NA WQA) program have indicated that the rectangular dip net is a 
reasonable compromise between the traditional Surber or Hess samplers and the RBP kick net 
described the original RBPs. 

From the testing and implementation efforts that have been conducted around the country since 
1989, refinements have been made to the procedures while maintaining the original concept of the 
RBPs. Two separate procedures that are oriented toward a "single, most productive" habitat and a 
multihabitat approach represent the most rigorous benthic RBP and are essentially a replacement of 
the original RBP III. The primary differences between the original RBP II and III are the decision on 
field versus lab sorting and level of taxonomy. These differences are not considered sufficient 
reasons to warrant separate protocols. In addition, a third protocol has been developed as a more 
standardized biological reconnaissance or screening and replaces RBP I of the original document. 

Kicknet 

D-frame Dipnet 

Rectangular Dipnet 

(Mary Kay Corazalla, Univ. of Minnesota) 
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7.1 SINGLE HABITAT APPROACH: 1 METER KICK NET 

The original RBPs (Plafkin et al. 1989) emphasized the sampling of a single habitat, in particular 
riffles or runs, as a means to standardize assessments among streams having those habitats. This 
approach is still valid, because macroinvertebrate diversity and abundance are usually highest in 
cobble substrate (riffle/run) habitats. Where cobble substrate is the predominant habitat, this 
sampling approach provides a representative sample of the stream reach. However, some streams 
naturally lack the cobble substrate. In cases where the cobble substrate represents less than 30% of 
the sampling reach in reference streams (i.e., those streams that are representative of the region), 
alternate habitat(s) will need to be sampled (See Section 7.2). The appropriate sampling method 
should be selected based on the habitat availability of the reference condition and not of potentially 
impaired streams. For example, methods would not be altered for situations where the extent of 
cobble substrate in streams influenced by heavy sediment deposition may be substantially reduced 
from the amount of cobble substrate expected for the region. 

7 .1.1 Field Sampling Procedures for Single Habitat 

1. 

2. 

3. 

A 100 mreach 
representative of the 
characteristics of the 
stream should be 
selected. Whenever 
possible, the area should 
be at least 100 meters 
upstream from any road 
or bridge crossing to 
minimize its effect on 
stream velocity, depth, 
and overall habitat 
quality. There should be 
no major tributaries 
discharging to the stream 
in the study area. 

FIELD EQUIPMENT/SUPPLIES NEEDED FOR BENTHIC 
MACROINVERTEBRATE SAMPLING 

-SINGLE HABITAT APPROACH 

standard kick-net, 500 µopening mesh, 1.0 meter width 
sieve bucket, with 500 µopening mesh 
95% ethanol 
sample containers, sample container labels 
forceps 
pencils, clipboard 
Benthic Macroinvertebrate Field Data Sheet* 
first aid kit 
waders (chest-high or hip boots) 
rubber gloves (arm-length) 
camera 
Global Positioning System (GPS) Unit 

• It is helpful to copy fieldsheets onto water-resistant paper for use 
Before sampling, in wet weather conditions 
complete the 
physical/chemical field 
sheet (see Chapter 5; 
Appendix A-1, Form 1) to document site description, weather conditions, and land use. 
After sampling, review this information for accuracy and completeness. 

Draw a map of the sampling reach. This map should include in-stream attributes (e.g., 
riffles, falls, fallen trees, pools, bends, etc.) and important structures, plants, and attributes of 
the bank and near stream areas. Use an arrow to indicate the direction of flow. Indicate the 
areas that were sampled for macroinvertebrates on the map. Estimate "river mile" for 
sampling reach for probable use in data management of the water resource agency. If 
available, use hand-held Global Positioning System (GPS) for latitude and longitude 
determination taken at the furthest downstre.am point of the sampling reach. 
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4. 

5. 

6. 

7. 

8. 

9. 

7-4 

All riffle and run areas within the 100-
m reach are candidates for sampling 
macroinvertebrates. A composite 
sample is taken from individual 
sampling spots in the riffles and runs 
representing different velocities. 
Generally, a minimum of2 m2 

composited area is sampled for RBP 
efforts. 

Sampling begins at the downstream end 
of the reach and proceeds upstream. 
Using a 1 m kick net, 2 or 3 kicks are 
sampled at various velocities in the 
riffle or series of riffles. A kick is a 
stationary sampling accomplished by 
positioning the net and disturbing one 
square meter upstream of the net. · 
Using the toe or heel of the boot, 
dislodge the upper layer of cobble or 
gravel and scrape the underlying bed. 

ALTERNATIVES FOR STREAM REACH 
DESIGNATION 

Fixed-distance designation-A standard 
length of stream, such as a reach, is 
commonly used to obtain an estimate of 
natural variability. Conceptually, this 
approach should provide a mixture of 
habitats in the reach and provide, at a 
minimum, duplicate physical and structural 
elements such as a riffle/pool sequence. 

Proportional-distance designation
Altematively, a standard number of stream 
"widths" is used to measure the stream 
distance, e.g., 40 times the stream width is 
defined by EMAP for sampling (Klemm and 
Lazorchak 1995). This approach allows 
variation in the length of the reach based on 
the size of the stream. 

Larger substrate particles should be picked up and rubbed by hand to remove attached 
organisms. If different gear is used (e.g., a D-frame or rectangular net), a composite is 
obtained from numerous kicks (See Section 7.2). 

The jabs or kicks collected from different locations in the cobble substrate will be 
composited to obtain a single homogeneous sample. After every kick, wash the collected 
material by running clean stream water through the net 2 to 3 times. Ifclogging does occur, 
discard the material in the net and redo that portion of the sample in a different location. 
Remove large debris after rinsing and inspecting it for organisms; place any organisms found 
into the sample container. Do not spend time inspecting small debris in the field. [Note -
an alternative is to keep the samples from different habitats separated as done in EMAP 
(Klemm and Lazorchak 1995).] 

Transfer the sample from the net to sample container(s) and preserve in enough 95 percent 
ethanol to cover the sample. Forceps may be needed to remove organisms from the dip net. 
Place a label indicating the sample identification code or lot number, date, stream name, 
sampling location, and collector name into the sample container. The outside of the 
container should include the same information and the words "preservative: 95% ethanol". 
If more than one container is needed for a sample, each container label should contain all the 
information for the sample and should be numbered (e.g., 1of2, 2 of2, etc.). This 
infqrmation will be recorded in the "Sample Log" at the biological laboratory (Appendix A-
3, Form 2). 

i 

Complete the top portion of the "Benthic Macroinvertebrate Field Data Sheet" (Appendix A-
3, Form 1), which duplicates the "header" information on the physical/chemical field sheet. 

Record the percentage of each habitat type in the reach. Note the sampling gear used, and 
comment on conditions of the sampling, e.g., high flows, treacherous rocks, difficult access 
to stream, or anything that would indicate adverse sampling conditions. 
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10. Document observations of aquatic flora and fauna. Make qualitative estimates of 
macroinvertebrate composition and relative abundance as a cursory estimate of ecosystem 
health and to check adequacy of sampling. 

11. Perform habitat assessment (Appendix A-1, Form 2) after sampling has been completed; 
walking the reach helps ensure a more accurate assessment. Conduct the habitat assessment 
with another team member, if possible. 

12. Returri samples to laboratory and complete log-in form (Appendix A-3, Form 2). 

QUALITY CONTROL (QC) IN THE FIELD 

1. Sample labels must be properly completed, including the sample identification code, date, stream 
name, sampling location, and collector's name, and placed into the sample container. The outside of 
the container should be labeled with the same information. Chain-of-custody forms, if needed, must 
include the same information as the sample container labels. 

2. After sampling has been completed at a given site, all nets, pans, etc. that have come in contact with 
the sample should be rinsed thoroughly, examined carefully, and picked free of organisms or debris. 
Any additional organisms found should be placed into the sample containers. The equipment should 

. be examined again prior to use at the next sampl~g site. 

3. Replicate (1 duplicate sample) 10% of the sites to evaluate precision or repeatability of the sampling 
technique or the collection team. 

7.2 MULTIHABITAT APPROACH: D-FRAME DIP NET 

Streams in many states vary from 
high gradient, cobble dominated 
to low gradient streams with 
sandy or silty sediments. 
Therefore, a method suitable to 
sampling a variety of habitat 
types is desired in these cases. 
The method that follows is based 
on Mid-Atlantic Coastal Streams 
Workgroup recommendations 
designed for use in streams with 
variable habitat structure (MACS 
1996) and was used for statewide 
stream bioassessment programs 
by Florida DEP (1996) and 
Massachusetts DEP (1995). This 
method focuses on a multihabitat 
scheme designed to sample major 
habitats in proportional 
representation within a sampling 
reach. Benthic 
macroinvertebrates are collected 

FIELD EQUIPMENT/SUPPLIES NEEDED FOR BENTffiC 
MACROINVERTEBRATE SAMPLING 

-MULTI-HABITAT APPROACH 

standard D-frame dip net, 500 µ opening mesh, 0.3 m width 
(- 1.0 ft frame width) 
sieve bucket; with 500 µ opening mesh 
95% ethanol 
sample containers, sample container labels 
forceps 
pencils, clipboard 
Benthic Macroinvertebrate Field Data Sheet" 
first aid kit 
waders (chest-high or hip boots) 
rubber gloves (arm-length) 
camera 
Global Positioning System (GPS) Unit 

• It is helpful to copy fieldsheets onto water-resistant paper for use 
in wet weather conditions 

systematically from all available instream habitats by kicking the substrate or jabbing with a D-frame 
dip net. A total of20 jabs (or kicks) are taken from all major habitat types in the reach resulting in 
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sampling of approximately 3.lm2 of habitat. For example, ifthe habitat in the sampling reach is 
50% snags, then 50% or 10 jabs should be taken in that habitat. An organism-based subsample 
(usually 100, 200, 300, or 500 organisms) is sorted in the laboratory and identified to the lowest 
practical taxon, generally genus or species. 

7 .2.1 Habitat Types 

The major stream habitat types listed here are in reference to those that are colonized by 
macroinvertebrates and generally support the diversity of the macroinvertebrate assemblage in 
stream ecosystems. Some combination of these habitats would be sampled in the multihabitat 
approach to benthic sampling. 

Cobble (hard substrate) - Cobble will be prevalent in the riffles (and runs), which are a common 
feature throughout most mountain and piedmont streams. In many high-gradient streams, this habitat 
type will be dominant. However, riffles are not a common feature of most coastal or other low
gradient streams. Sample shallow areas with coarse (mixed gravel, cobble or larger) substrates by 
holding the bottom of the dip net against the substrate and dislodging organisms by kicking the 
substrate for 0.5 m upstream of the net. 

I 

Snags - Snags and other woody debris that have been submerged for a relatively long period (not 
recent deadfall) provide excellent colonization habitat. Sample submerged woody debris by jabbing 
in medium-sized snag material (sticks and branches). The snag habitat may be kicked first to help 
dislodge organisms, but only after placing the net downstream of the snag. Accumulated woody 
material in pool areas are considered snag habitat. Large logs should be avoided because they are 
generally difficult to sample adequately. 

Vegetated banks - When lower banks are submerged and have roots and emergent plants associated 
with them, they are sampled in a fashion similar to snags. Submerged areas of undercut banks are 
good habitats to sample. Sample banks with protruding roots and plants by jabbing into the habitat. 
Bank habitat can be kicked first to help dislodge organisms, but only after placing the net 
downstream. 

Submerged macrophytes - Submerged macrophytes are seasonal in their occurrence and may not be 
a common feature of many streams, particularly those that are high-gradient. Sample aquatic plants 
that are rooted on the bottom of the stream in deep water by drawing the net through the vegetation 
from the bottom to the surface of the water (maximum of0.5 m each jab). In shallow water, sample 
by bumping or jabbing the net along the bottom in the rooted area, avoiding sediments where 
possible. 

Sand (and other fine sediment) - Usually the least productive macroinvertebrate habitat in streams, 
this habitat may be the most prevalent in some streams. Sample banks of unvegetated or soft soil by 
bumping the net along the surface of the substrate rather than dragging the net through soft 
substrates; this reduces the amount of debris in the sample. 
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7.2.2 Field Sampling Procedures for Multihabitat 

1. 

2. 

A 100 m reach that is representative of 
the characteristics of the stream should 
be selected. Whenever possible, the 
area should be at least 100 m upstream 
from any road or bridge crossing to 
minimize its effect on stream velocity, 
depth and overall habitat quality. There 
should be no major tributaries 
discharging to the stream in the study 
area. 

Before sampling, complete the 
physical/chemical field sheet (see 
Chapter 5; Appendix A-1, Form 1) to 
document site description, weather 
conditions, and land use. After 
sampling, review this information for 
accuracy and completeness. 

3. Draw a map of the sampling reach. 
This map should include in-stream 

ALTERNATIVES FOR STREAM REACH 
DESIGNATION 

Fixed-distance designation-A standard 
length of stream, such as a reach, is 
commonly used to obtain an estimate of 
natural variability. Conceptually, this 
approach should provide a mixture of 
habitats in the reach and provide, at a 
minimum, duplicate physical and structural 
elements such as a riffle/pool sequence. 

Proportional-distance designation
Altematively, a standard number of stream 
"widths" is used to measure the stream 
distance, e.g., 40 times the stream width is 
defined by EMAP for sampling (Klemm and 
Lazorchak 1995). This approach allows 
variation in the length of the reach based on 
the size of the stream. 

attributes (e.g., riffles, falls, fallen trees, pools, bends, etc.) and important structures, plants, 
and attributes of the bank and near stream areas. Use an arrow to indicate the direction of 
flow. Indicate the areas that were sampled for macroinvertebrates on the map. Approximate 
"river mile" to sampling reach for probable use in data management of the water resource 
agency. If available, use hand-held GPS for latitude and longitude determination taken at the 
furthest downstream point of the sampling reach. 

4. Different types of habitat are to be sampled in approximate proportion to their representation 
of surface area of the total macroinvertebrate habitat in the reach. For example, if snags 
comprise 50% of the habitat in a reach and riffles comprise 20%, then 10 jabs should be 
taken in snag material and 4 jabs should be take in riffle areas. The remainder of the jabs (6) 
would be taken in any remaining habitat type. Habitat types contributing less than 5% of the 
stable habitat in the stream reach should not be sampled. In this case, allocate the remaining 
jabs proportionately among the predominant substrates. The number of jabs taken in each 
habitat type should be recorded on the field data sheet. 

5. Sampling begins at the downstream end of the reach and proceeds upstream. A total of 20 
jabs or kicks will be taken over the length of the reach; a single jab consists of forcefully 
thrusting the net into a productive habitat for a linear distance of 0 .5 m. A kick is a 
stationary sampling accomplished by positioning the net and disturbing the substrate for a 
distance of 0.5 m upstream of the net. 

6. The jabs or kicks collected from the multiple habitats will be composited to obtain a single 
homogt'.neous sample. Every 3 jabs, more often if necessary, wash the collected material by 
running clean stream water through the net two to three times. If clogging does occur that 
may hinder obtaining an appropriate sample, discard the material in the net and redo that 
portion of the sample in the same habitat type but in a different location. Remove large 
debris after rinsing and inspecting it for organisms; place any organisms found into the 
sample container. Do not spend time inspecting small debris in the field. 
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7. Transfer the sample from the net to sample container(s) and preserve in enough 95% ethanol 
to cover the sample. Forceps may be needed to remove organisms from the dip net. Place a 
label indicating the sample identification code or lot number, date, stream name, sampling 
location, and collector name into the sample container. The outside of the container should 
include the same information and the words "preservative: 95% ethanol". If more that one 
container is needed for a sample, each container label should contain all the information for 
the sample and should be numbered (e.g., 1of2, 2of2, etc.). This information will be 
recorded in the "Sample Log" at the biological laboratory (Appendix A-3, Form 2). 

8. Complete the top portion of the "Benthic Macroinvertebrate Field Data Sheet" (Appendix A-
3, Form 1), which duplicates the "header" information on the physical/chemical field sheet. 

9. Record the percentage of each habitat type in the reach. Note the sampling gear used, and 
comment on conditions of the sampling, e.g., high flows, treacherous rocks, difficult access 
to stream, or anything that would indicate adverse sampling conditions. 

10. Document observatio~s of aquatic flora and fauna. Make qualitative estimates of 
macroinvertebrate composition and relative abundance as a cursory estimate of ecosystem 
health and to check adequacy of sampling. 

11. Perform habitat assessment (Appendix A-1, Form 3) after sampling has been completed. 
Having sampled the various microhabitats and walked the reach helps ensure a more 
accurate assessment. Conduct the habitat assessment with another team member, if possible. 

' 
I 

12. Return samples to laboratory and complete log-in forms (Appendix A-3, Form 2). 

QUALITY CONTROL (QC) IN THE FIELD 

1. Sample labels must be properly completed, including the sample identification code, date, stream 
name, sampling location, and collector's name and placed into the sample container. The outside of 
the container should be labeled with the same information. Chain-of-custody forms, if needed, must 
include the same information as the sample container labels. 

2. After sampling has been completed at a given site, all nets, pans, etc. that have come in contact with 
the sample should be rinsed thoroughly, examined carefully, and picked free of organisms or debris. 
Any additional organisms found should be placed into the sample containers. The equipment should 
be examined again prior to use at the next sampling site. 

3. Replicate ( 1 duplicate sample) 10% of the sites to evaluate precision or repeatability of sampling 
technique or collection team. 
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7.3 LABORATORY PROCESSING FOR MACROINVERTEBRATE 
SAMPLES 

' . ' 

Macroinvertebrate samples collected by either intensive method, i.e., single habitat or multihabitat, 
are best processed in the laboratory under controlled conditions. Aspects of laboratory processing 
include subsampling, sorting, and identification of organisms. 

All samples should be dated and 
recorded in the "Sample Log" 
notebook or on sample log form 
(Appendix A-3, Form 2) upon receipt 
by laboratory personnel. All 
information from the sample 
container label should be included on 
the sample log sheet. If more than 
one container was used, the number of 
containers should be indicated as 
well. All samples should be sorted in 
a single laboratory to enhance quality 
control.· 

7.3.1 Subsampling and 
Sorting 

~ubsampling benthic samples is not a 
requirement, and in fact, is frowned 
upon by certain scientists. 
Courtemanch (1996) provides an 

LABORATORY EQillPMENT/SUPPLIES NEEDED 
FOR BENTIDC MACROINVERTEBRATE SAMPLE 

PROCESSING 

log-in sheet for samples 
standardized gridded pan (30 cm x 36 cm) with 
approximately 30 grids (6 cm x 6 cm) 
500 micron sieve 
forceps 
white plastic or enamel pan ( 15 cm x 23 cm) for sorting 
specimen vials with caps or stoppers 
sample labels 
standard laboratory bench sheets for sorting and 
identification 
dissecting microscope for organism identification 
fiber optics light source 
compound microscope with phase contrast for 
identification of mounted organisms (e.g., midges) 
70% ethanol for storage of specimens 
appropriate taxonomic keys 

argument against subsampling, or to use a volume-based procedure if samples are to be subsampled. 
Vinson and Hawkins (1996) and Barbour and Gerritsen (1996) provide arguments for a fixed-count 
method, which is the preferred subsampling technique for RBPs. 

~ubsampling reduces the effort required for the sorting and identification aspects of 
inacroinvertebrate surveys and provides a more accurate estimate of time expenditure (Barbour and 
Gerritsen 1996). The RBPs use a fixed-count approach to subsampling and sorting the organisms 
from the sample matrix of detritus, sand, and mud. The following protocol is based on a 200-
organism subsample, buiit could be used for any subsample size (JOO, 300, 500, etc.). The 
subsample is sorted and preserved separately from the remaining sample for quality control checks. 

[ ' . . , .. 
1. Prior to processing any samples in a lot (i.e., samples within a collection date, specific 

watershed, or project), complete the sample log-in sheet to verify that all samples have 
arrived. at the laboratory, and are in proper condition for processing. 

2. Thoroughly rinse sample in a 500 µm-mesh sieve to remove preservative arid fine sediment. 
Large organic material (whole leaves, twigs, algal or macrophyte mats, etc.) not removed in 
the field should be rinsed, visually inspected, and discarded. If the samples have been 
preserved in alcohol, it will be necessary to soak the sample contents in water for about 15 
minutes to hydrate the benthic organisms, which will prevent them from floating on the 
water surface during sorting. If the sample was stored in more than one container, the 
contents of all containers for a given sample should be combined at this time. Gently mix the 
sample by hand while rinsing to make homogeneous. 
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SUBSAMPLE PROCEDURE MODIFICATIONS 

Subsampling procedures developed by Hilsenhoff 
(1987) and modified by Plafkin et al. (1989) were 
used in the original RBP II and RBP III protocols. 
As an improvement to the mechanics of the 
technique, Caton (1991) designed a sorting tray 
consisting of two parts, a rectangular plastic or 
plexiglass pan (36 cm x 30 cm) with a rectangular 
sieve insert. The sample is placed on the sieve, in 
the pan and dispersed evenly. 

When a random grid(s) is selected, the sieve is lifted 
to temporarily drain the water. A "cookie-cutter" 
like metal frame 6 cm x 6 cm is used to clearly 
define the selected grid; debris overhanging the grid 
may be cut with scissors. A 6 cm flat scoop is used 
to remove all debris and organisms from the grid. 
The contents are then transferred to a separate 
sorting pan with water for removal of 
macroinvertebrates. 

These modifications have allowed for rapid isolation 
of organisms within the selected grids and easy 
removal of all organisms and debris within a grid 
while eliminating investigator bias. 

3. 

4. 

After washing, spread the sample 
evenly across a pan marked with 
grids approximately 6 cm x 6 cm. 
On the laboratory bench sheet, note 
the presence of large or obviously 
abundant organisms; do not remove 
them from the pan. However, Vinson 
and Hawkins (1996) present an 
argument for including these large 
organisms in the count, because of 
the high probability that these 
organisms will be excluded from the 
targeted grids. 

Use a random numbers table to select 
4 numbers corresponding to squares 
(grids) within the gridded pan. 
Remove all material (organisms and 
debris) from the four grid squares, 
and place the material into a shallow 
white pan and add a small amount of 
water to facilitate sorting. If there 
appear (through a cursory count or 
observation) to be 200 organisms± 
20% (cumulative of 4 grids), then 
subsampling is complete. 

Any organism that is lying over a line separating two giids is considered to be on the grid 
containing its head. fu those instances where it may not be possible to determine the 
location of the head (worms for instance), the organism is considered to be in the grid 
containing most of its body. 

7-10 

If the density of organisms is high enough that many more than 200 organisms are contained 
in the 4 grids, transfer the contents of the 4 grids to a second gridded pan. Randomly select 
grids for this second level of sorting as was done for the first, sorting grids one at a time until 
200 organisms ± 20% are found. If picking through the entire next grid is likely to result in a 
subsample of greater than 240 organisms, then that grid may be subsampled in the same 
manner as before to decrease the likelihood of exceeding 240 organisms. That is, spread the 
contents of the last grid into another gridded pan. Pick grids one at a time until the desired 
number is reached. The total number of grids for each subsorting level should be noted on 
the laboratory bench sheet. 
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TESTING OF SUBSAMPLING 

Ferraro et al. (1989) describe a procedure for calculating the "power-cost efficiency" (PCE), which 
incorporates both the number of samples and the cost (i.e. time or money) for each alternative sampling 
scheme. With this analysis, the optimal subsampling size is that by which the costs of increased effort are 
offset by the lowest theoretical number of samples predicted from the power analysis to provide reliable 

·resolution (Barbour and Gerritsen 1996). 

There are 4 primary steps in assessing the PCE of a suite of alternative subsampling strategies: 

Step 1: For each subsampling strategy (i.e., 100-, 200-, 300- organism level, or other) collect samples at 
several reference and impaired stations. The observed differences in each of the core metrics is 
defined to be the magnitude of the difference desired to be detected. The difference is the "effect 
size" and is equivalent to the inverse coefficient of variation (CV). 

Step 2: Assess the "cost" (c;), in time or money, of each subsampling scheme i at each site. The cost can 
include labor hours for subsampling, sorting, identification, and documentation. Total cost of 
each subsampling alternative is the product of cost per site and required sample size. 

Step 3: Conduct statistical power analyses to determine the minimum number of replicate samples (n;) 
needed to detect the effect size with an acceptable probability of Type I (<x:; the probability that 
the null hypothesis [e.g., "sites are good"] is true and it is rejected. Commonly termed the 
significance level.) and Type II (13; the probability that the null hypothesis is false and it is 
accepted) error. Typically, oc and 13 are set at 0.05. This step may be deleted for those programs 
that already have an established number of replicate samples. 

Step.4: Calculate the PCE for each sampling scheme by: 

where (n X c)min = minimum value of 
(n X c) among the i sampling schemes. The PCE formula is equivalent to the "power efficiency" 
ratio of the sample sizes attained by alternative tests under similar conditions (Ferraro et al. 1989) 
with the n's multiplied by the "cost" per replicate sample. Multiplying n by c puts efficiency on a 
total "cost" rather than on a sample size basis. The reciprocal of PCE; is the factor by which the 
optimal subsampling scheme is more efficient than alternative scheme i. When PCE is 
determined for multiple metrics, the overall optimal subsampling scheme may be defined as that 
which ranks highest in PCE for most metrics of interest. 

5. Save the sorted debris residue in a separate container. Add a label that includes the words 
"sorted residue" in addition to all prior sample label information and preserve in 95% 
ethanol. Save the remaining unsorted sample debris residue in a separate container labeled 
"sample residue"; this container should include the original sample label. Length of storage 
and archival is determined by the laboratory or benthic section supervisor. 

6. Place the sorted 200-organism (± 20%) subsample into glass vials, and preserve in 70% 
ethanol. Label the vials inside with the sample identifier or lot number, date, stream name, 
sampling location and taxonomic group. If more than one vial is needed, each should be 
labeled separately and numbered (e.g., 1of2, 2of2). For convenience in reading the labels 
inside the vials, insert the labels left-edge first. If identification is to occur immediately after • 
sorting, a petri dish or watch glass can be used instead of vials. 
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7. Midge (Chironomidae) larvae and pupae should be mounted on slides in an appropriate 
medium (e.g., Euperal, CMC-9); slides should be labeled with the site identifier, date 
collected, and the first initial and last name of the collector. As with midges, worms 
(Oligochaeta) must also be mounted on slides and should be appropriately labeled. 

I 

8. Fill out header information on Laboratory Bench Sheet as in field sheets (see Chapter 5). 
Also check subsample target number. Complete back of sheet for subsampling/sorting 
information. Note number of grids picked, time expenditure, and number of organisms. If 
QC check was performed on a particular sample, person conducting QC should note findings 
on the back of the Laboratory Bench Sheet. Calculate sorting efficiency to determine 
whether sorting effort passes or fails. 

9. Record date of sorting and slide monitoring, if applicable, on Log-In Sheet as documentation 
of progress and status of completion of sample lot. 

QUALITY CONTROL (QC) FOR SORTING 

1. Ten percent of the sorted samples in each lot should be examined by laboratory QC personnel or a 
qualified co-worker. (A lot is defined as a special study, basin study, entire index period, or 
individual sorter.) The QC worker will examine the grids chosen and tray used for sorting and will 
look for organisms missed by the sorter. Organisms found will be added to the sample vials. If the 
QC worker finds less than 10 organisms (or 10% in larger subsamples) remaining in the grids or 
sorting tray, the sample passes; if more than 10 (or 10%) are found, the sample fails. If the first 10% 
of the sample lot fails, a second 10% of the sample lot will be checked by the QC worker. Sorters in
training will have their samples 100% checked until the trainer decides that training is complete. 

2. After laboratory processing is complete for a given sample, all sieves, pans, trays, etc., that have 
come in contact with the sample will be rinsed thoroughly, examined carefully, and picked free of 
organisms or debris; organisms found will be added to the sample residue. 

7 .3.2 Identification of Macroinvertebrates 

Taxonomy can be at any level, but should be done consistently among samples. In the original 
RBPs, two levels of identification were suggested - family (RBP II) and genus/species (RBP III) 
(Plafkin et al. 1989). Genus/species provides more accurate information on ecological/ 
environmental relationships and sensitivity to impairment. Family level provides a higher degree of 
precision among samples and taxo'nomists, requires less expertise to perform, and accelerates 
assessment results. In either case, only those taxonomic keys that have been peer-reviewed and are 
available to other taxonomists should be used. Unnamed species (i.e., species A, B, 1, or 2) may be 
ecologically informative, but may be inconsistently handled among taxonomists and will, thus, 
contribute to variability when a statewide database is being developed. 

1. Most organisms are identified to the lowest practical level (generally genus or species) by a 
qualified taxonomist using a dissecting microscope. Midges (Diptera: Chironomidae) are 
mounted on slides in an appropriate medium and identified using a compound microscope. 
Each taxon found in a sample is recorded and enumerated in a laboratory bench notebook 
and then transcribed to the laboratory bench sheet for subsequent reports. Any difficulties 
encountered during identification (e.g., missing gills) are noted on these sheets. 

2. Labels with specific taxa names (and the taxonomist's initials) are added to the vials of 
specimens by the taxonomist. (Note that individual specimens may be extracted from the 
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sample to be included in a reference collection or to be verified by a second taxonomist.) 
Slides are initialed by the identifying taxonomist. A separate label may be added to slides to 
include the taxon (taxa) name(s) for use in.a voucher or reference collection. 

3. Record the identity and number of organisms on the Laboratory Bench Sheet (Appendix A-3, 
Form 3). Either a tally counter or "slash" marks on the bench sheet can be used to keep track 
of the cumulative count. Also, record the life stage of the organisms, the taxonomist's 
initials and the Taxonomic Certainty Rating (TCR) as a measure of confidence. 

4. Use the back of the bench sheet to explain, certain TCR ratings or condition of organisms. 
Other comments can be included to provide additional insights for data interpretation. If QC 
was performed, record on the back of the bench sheet. 

5. For archiving samples, specimen vials, (grouped by station and date), are placed in jars with 
a small amount of denatured 70% ethanol and tightly capped. The ethanol level in these jars 
must be examined periodically and replenished as needed, before ethanol loss from the 
specimen vials takes place. A stick-on label is placed on the outside of the jar indicating 
sample identifier, date, and preservative (denatured 70% ethanol). 

QUALITY CONTROL (QC) FOR TAXONOMY 

I. A voucher collection of all samples and subsamples should be maintained. These specimens should 
be properly labeled, preserved, and stored in the laboratory for future reference. A taxonomist (the 
reviewer) not responsible for the original identifications should spot check samples corresponding to 
the identifications on the bench sheet. 

2. The reference collection of each identified taxon should also be maintained and verified by a second 
taxonomist. The word "val." and the 1st initial and last name of the person validating the 
identification should be added to the vial label. Specimens sent out for taxonomic validations should 
be recorded in a "Taxonomy Validation Notebook" showing the label information and the date sent 
out. Upon return of the specimens, the date received and the finding should also be recorded in the / 
notebook along with the name of the person who performed the validation. 

3. Information on samples completed (through the identification process) will be recorded in the 
"sample log" notebook to track the progress of each sample within the sample lot. Tracking of each 
sample will be updated as each step is completed (i.e., subsampling and sorting, mounting of midges 
and worms, taxonomy). 

4. A library of basic taxonomic literature is essential in aiding identification of specimens and should be 
maintained (and updated as needed) in the taxonomic laboratory (see attached list). Taxonomists 
should participate in periodic training on specific taxonomic groups to ensure accurate identific.ations. 

7.4 BENTHIC METRICS 

Benthic metrics have undergone evolutionary developments and are documented in the Invertebrate 
Community Index (ICI) (DeShon 1995), RBPs (Shackleford 1988, Plafkin et al. 1989, Barbour et al. 
1992, 1995, 1996b, Hayslip 1993, Smith and Voshell 1997), and the benthic IBI (Kerans and Karr 
1994, Fore et al. 1996). Metrics used in these indices evaluate aspects of both elements and 
processes within the macroinvertebrate assemblage. Although these indices have been regionally 
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developed, they are typically appropriate over wide geographic areas with minor modification 
(Barbour et al. 1995). 

The process for testing the efficacy and calibrating the metrics is described in Chapter 9. While the 
candidate metrics described here are ecologically sound, they may require testing on a regional basis. 
Those metrics that are most effective are those that have a response across a range of human 
influence (Fore et al. 1996, Karr and Chu 1999). Resh and Jackson (1993) tested the ability of20 
benthic metrics used in 30 different assessment protocols to discriminate between impaired and 
minimally impaired sites in California. The most effective measures, from their study, were the 
richness measures, 2 community indices (Margalefs and Hilsenhoffs family biotic index), and a 
functional feeding group metric (percent scrapers). Resh and Jackson emphasized that both the 
measures (metrics) and protocols need to be calibrated for different regions of the country, and, 
perhaps, for different impact types (stressors). In a study of28 invertebrate metrics, Kerans and Karr 
(1994) demonstrated significant patterns for 18 metrics and used 13 in their final B-IBI (Benthic 
Index of Biotic Integrity). Richness measures were useful as were selected trophic and dominance 
metrics. One of the unique features of the fish IBI presently lacking in benthic indices is the ability 
to incorporate metrics on individual condition, although measures evaluating chironomid larvae 
deformities have recently been advocated (Lenat 1993). 

I 

Four studies that were published from 1995 through 1997 serve as a basis for the most appropriate 
candidates for metrics, because the metrics were tested in detail in these studies (DeShon 1995, 
Barbour et al. 1996b, Fore et al. 1996, Smith and Voshell 1997). These metrics have been evaluated 
for the ability to distinguish impairment and are recommended as the most likely to be useful in 
other regions of the country (Table 7-1). Other metrics that are currently in use in various states are 
listed in Table 7-2 and may be applicable for testing as alternatives or additions to the list in Table 
7-1. 

Taxa richness, or the number of distinct taxa, represents the diversity within a sample. Use of taxa 
richness as a key metric in a inultimetric index include the ICI (DeShon 1995), the fish IBI (Karr et 
al. 1986), the benthic IBI (Kerans et al. 1992, Kerans and Karr, 1994), and RBP's (Plafkin et al. 
1989, Barbour et al. 1996b ). Taxa richness usually consists of species level identifications but can 
also be evaluated as designated groupings of taxa, often as higher taxonomic groups (i.e., genera, 
families, orders, etc.) in assessment of invertebrate assemblages. Richness measures reflect the 
diversity of the aquatic assemblage (Resh et al. 1995). The expected response to increasing 
perturbation is summarized, as an example, in Table 7-2. Increasing diversity correlates with 
increasing health of the assemblage and suggests that niche space, habitat, and food source are 
adequate to support survival and propagation of many species. Number of taxa measures the overall 
variety of the macroinvertebrate assemblage. No identities of major taxonomic groups are derived 
from the total taxa metric, but the elimination of taxa from a naturally diverse system can be readily 
detected. Subsets of "total" taxa richness are also used to accentuate key indicator groupings of 
organisms. Diversity or variety of taxa within these groups are good indications of the ability of the 
ecosystem to support varied taxa. Certain indices that focus on a pair-wise site comparison are also 
included in this richness category. 
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Table 7-1. Definitions of best candidate benthic metrics and predicted direction of metric response to 
increasing perturbation (compiled from DeShon 1995, Barbour et al. 1996b, Fore et al. 1996, Smith and 
Voshell 1997). 

Predicted 
response to 
increasing 

Category Metric Definition perturbation 

Richness measures Total No. taxa Measures the overall variety of the Decrease 
macroinvertebrate assemblage 

No. EPTtaxa Number oftaxa in the insect orders Decrease . 
Ephemeroptera (mayflies), Plecoptera 
(stoneflies), and Trichoptera (caddisflies) 

No. Ephemeroptera Taxa Number of mayfly taxa (usually genus or Decrease 
species level) 

No. Plecoptera Taxa Number of stonefly taxa (usually genus of Decrease 
species level) 

No. Trichoptera Taxa Number of caddisfly taxa (usually genus Decrease 
or species level) 

Composition %EPT Percent of the composite of mayfly, Decrease 
measures stonefly, and caddisfly larvae 

% Ephemeroptera Percent of mayfly nymphs Decrease 

Tolerance/Intolerance No. oflntolerant Taxa Taxa richness of those organisms Decrease 
measures considered to be sensitive to perturbation 

% Tolerant Organisms Percent of macrobenthos considered to be Increase 
tolerant of various types of perturbation 

% Dominant Taxon Measures the dominance of the single Increase 
most abundant taxon. Can be calculated 
as dominant 2, 3, 4, or 5 taxa. 

Feeding measures % Filterers Percent of the macrobenthos that filter Variable 
FPOM from either the water column or 
sediment 

% Grazers and Scrapers Percent of the macrobenthos that scrape or Decrease 
graze upon periphyton 

Habit measures Number of Clinger Taxa Number of taxa of insects Decrease 

% Clingers Percent of insects having fixed retreats or Decrease 
adaptations for attachment to surfaces· in 
flowing water. 

Composition measures can be characterized by several classes of information, i.e., the identity, keY' 
tax.a, and relative abundance. Identity is the knowledge of individual taxa and associated ecological 
patterns and environmental requirements (Barbour et al. 1995). Key taxa (i.e., those that are of 
special interest or ecologically important) provide information that is important to the condition of 
the targeted assemblage. The presence of exotic or nuisance species may be an important aspect of 
biotic interactions that relate to both identity and sensitivity. Measures of composition (or relative 
abundance) provide information on the make-up of the assemblage and the relative contribution of 
the populations to the total fauna (Table 7-2). Relative, rather than absolute, abundance is used 
because the relative contribution of individuals to the total fauna (a reflection of interactive 
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principles) is more informative than abundance data on populations without a knowledge of the 
interaction among tax.a (Plafkin et al. 1989, Barbour et al. 1995). The premise is that a healthy and 
stable assemblage will be relatively consistent in its proportional representation, though individual 
abundances may vary in magnltude. Percentage of the dominant taxon is a simple measure of 
redundancy (Plafkin et al. 1989). A high level of redundancy is equated with the dominance of a 
pollution tolerant organism and a lowered diversity. Several diversity indices, which are measures of 
information content and incorporate both richness and evenness in their formulas, may function as 
viable metrics in some cases, but are usually redundant with taxa richness and % dominance 
(Barbour et al. 1996b). 

Table 7-2. Definitions of additional potential benthic metrics and predicted direction of metric response 
t i t b t• o ncreasmg per ur a ion. 

Predicted 
response to 
increasing 

Category Metric Definition perturbation References 

Richness No. Pteronarcys The presence or absence of a long-lived stonefly Decrease Fore et al. 
measures species genus (2-3 year life cycle) 1996 

No. Diptera taxa Number of"true" fly taxa, which includes Decrease DeShon 1995 
midges 

No. Chironomidae Number oftaxa of chironomid (midge) larvae Decrease Hayslip 1993, 
tax a Barbour et al. 

1996b 

Composition % Plecoptera Percent of stonefly nymphs Decrease Barbour et al. 
measures 1994 

% Trichoptera Percent of caddisfly larvae Decrease DeShon 1995 

% Diptera Percent of all "true" fly larvae Increase Barbour et al. 
1996b 

% Chironomidae Percent of midge larvae Increase Barbour et al. 
1994 

%Tribe Percent ofTanytarisinid midges to total fauna Decrease DeShon 1995 
Tanytarsini 

% Other Diptera Composite of those organisms generally Increase Deshon 1995 
and noninsects considered to be tolerant to a wide range of 

environmental conditions 

% Corbicula Percent of asiatic clam in the benthic assemblage Increase Kerans and 
Karr 1994 

% Oligochaeta Percent of aquatic worms Variable Kerans and 
Karr 1994 

Tolerance/ No. Into!. Snail and Number of species of molluscs generally thought Decrease Kerans and 
Intolerance Mussel species to be pollution intolerant Karr 1994 
measures 

% Sediment Percent of infauna! macrobenthos tolerant of Increase Fore et al. 
Tolerant organisms perturbation 1996 

Hilsenhoff Biotic Uses tolerance values to weight abundance in an Increase Barbour et al. 
Index estimate of overall pollution. Originally 1992, Hayslip 

designed to evaluate organic pollution 1993, Kerans 
and Karr 1994 
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Table 7-2. Definitions of additional potential benthic metrics and predicted direction of metric respon~e 
to increasing perturbation (continued). 

Predicted 
response to 
increasing 

Category Metric Definition perturbation References 

Tolerance/ Florida Index Weighted sum of intolerant taxa, which are Decrease Barbour et al. 
Intolerance classed as I (least tolerant) or 2 (intolerant). 1996b 
measures Florida Index = 2 X Class I taxa + Class 2 taxa 
(continued) 

% Hydropsychidae Relative abundance of pollution tolerant Increase Barbour et al. · 
to Trichoptera caddisflies (metric could also be regarded as a 1992, Hayslip 

composition measure) 1993 

Feeding % Omnivores and Percent of generalists in feeding strategies Increase Kerans and 
measures Scavengers Karr 1994 

% Ind. Gatherers Percent of collector feeders of CPOM and FPOM Variable Kerans and 
and Filterers Karr 1994 

% Gatherers Percent of the macrobenthos that "gather" Variable Barbour et al. 
1996b 

% Predators Percent of the predator functional feeding group. Variable Kerans and 
Can be made restrictive to exclude omnivores Karr 1994 

% Shredders Percent of the macrobenthos that "shreds" leaf Decrease Barbour et al. 
litter 1992, Hayslip 

1993 

Life cycle % Multivoltine Percent of organisms having short (several per Increase Barbour et al. 
measures year) life cycle 1994 

% Univoltine Percent of organisms relatively long-lived (life Decrease Barbour et al. 
cycles of 1 or more years) 1994 

Tolerance/Intolerance measures are intended to be representative of relative sensitivity to 
perturbation and may include numbers of pollution tolerant and intolerant taxa or percent 
composition (Barbour et al. 199S). Tolerance is generally non-specific to the type of stressor. 
However, some metrics such as the HilsenhoffBiotic Index (HBI) (Hilsenhoff 1987, 1988) are 
oriented toward detection of organic pollution; the Biotic Condition Index (Winget and Mangum 
1979) is useful for evaluating sedimentation. The Florida Index (Ross and Jones 1979) is a weighted 
sum of intolerant taxa (insects and crustaceans) found at a site (Beck 1965) and functions similarly to 
the HBI (Hilsenhoff 1987) used in.other parts of the country. The tolerance/intolerance measures 
can be independent of taxonomy or can be specifically tailored to taxa that are associated with 
pollution tolerances. For example, both the percent ofHydropsychidae to total Trichopiera and 
percent Baetidae to total Ephemeroptera are estimates of evenness within these insect orders that 
generally are considered to be sensitive to pollution. As these families (i.e., Hydropsychidae and 
Baetidae) increase in relative abundance, effects of pollution (usually organic) also increase. Density 
(number of individuals per some unit of area) is a universal measure used in all kinds ofbiological 
studies. Density can be classified with the trophic measures because it is an element of production; 
however, it is difficult to interpret because it requires careful quantification and is not monotonic in 
its response (i.e., density can either decrease or increase in response to pollution) and is usually 
linked to tolerance measures. 
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Feeding measures or trophic dynamics encompass functional feeding groups and provide 
information on the balance of feeding strategies (food acquisition and morphology) in the benthic 
assemblage. Examples involve the feeding orientation of scrapers, shredders, gatherers, filterers, and 
predators. Trophic dynamics (food types) are also included here and include the relative abundance 
of herbivores, carnivores, omnivores, and detritivores. Without relatively stable food dynamics, an 
imbalance in functional feeding groups will result, reflecting stressed conditions. Trophic metrics 
are surrogates of complex processes such as trophic interaction, production, and food source 
availability (Karr et al. 1986, Cummins et al. 1989, Plafkin et al. 1989). Specialized feeders, such as 
scrapers, piercers, and shredders, are the more sensitive organisms and are thought to be well 
represented in healthy streams. Generalists, such as collectors and filterers, have a broader range of 
acceptable food materials than specialists (Cummins and Klug 1979), and thus are more tolerant to 
pollution that might alter availability ofcertain food. However, filter feeders are also thought to be 
sensitive in low-gradient streams (Wallace et al. 1977). The usefulness of functional feeding 
measures for benthic macroinvertebrates has not been well demonstrated. Difficulties with the 
proper assignment to functional feeding groups has contributed to the inability to consider these 
reliable metrics (Karr and Chu 1997). 

' 

! 

Habit measures are those that denote the mode of existence among the benthic macroinvertebrates. 
Morphological adaptation among the macroinvertebrate distinguishes the various mechanisms for 
maintaining position and moving about in the aquatic environment (Merritt et al. 1996). Habit 
categories include movement and positioning mechanisms such as skaters, planktonic, divers, 
swimmers, clingers, sprawlers, climbers, burrowers. Merritt et al. (1996) provide an overview of the 
habit of aquatic insects, which are the primary organisms used in these measures. Habit measures 
have been found to be more robust than functional feeding groups in some instances (Fore etal. 
1996). 

7.5 BIOLOGICAL RECONNAISSANCE (BioRecon) OR PROBLEM 
IDENTIFICATION SURVEY 

' 

The use of biological survey techniques can serve as a screening tool for problem identification 
and/or prioritizing sites for 
further assessment, monitoring, 
or protection. The application of 
biological surveys in site 
reconnaissance is intended to be 
expedient, and, as such, requires 
an experienced and well-trained 
biologist. Expediency in this 
technique is to minimize time 
spent in the laboratory and with 
analysis. The "tum-around" time 
from the biosurvey to an 
interpretation of findings is 
intended to be relatively short; 
The BioRecon is useful in ' 
discriminating obviously 
impaired and non-impaired areas 
from potentially affected areas 
requiring further investigation. 
Use of the BioRecon allows 
rapid screening of a large 

FIELD EQUIPMENT/SUPPLIES NEEDED FOR BENTHIC 
MACROINVERTEBRATE SAMPLING 

-BIORECON 

standard D-frame dip net, 500 µopening mesh, 0.3 meter 
width (- 1.0 ft frame width) 
sieve bucket, with 500 µ opening mesh 
95% ethanol 
sample containers 
sample container labels 
forceps 
field data sheets·, pencils, clipboard 
first aid kit 
waders (chest-high or hip boots), rubber gloves (arm-length) 
camera 
Global Positioning System (GPS) Unit 

• It is helpful to copy fieldsheets onto water-resistant paper for use 
in wet weather conditions 

number of sites. Areas identified for further study can then either be evaluated using more rigorous 
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bioassessment methods for benthic macroinvertebrates and/or other assemblages, or ambient toxicity 
methods. 

Because the BioRecon involves limited data generation, its effectiveness depends largely on the 
experience of the professional biologist performing the assessment. The professional biologist 
should have assessment experience, a knowledge of aquatic ecoiogy, and basic expertise in benthic 
macroinvertebrate taxonomy. · 

The B.ioRecon presented here is refined and standardized from the original RBP I (Plafkin et al. 
1989), and is based. on the technique developed by Florida DEP (1996), from which the approach 
derives its name. This biosurvey approach is based on a multihabitat approach similar to the more 
rigorous technique discussed in Section 7.2. The most productive habitats, i.e., those that contain the 
greatest diversity and abundance of macroinvertebrates, are sampled in the BioRecon. As a general 
rule, impairment is judged by richness measures, thereby emphasizing the presence or absence of 
indicator taxa. Biological attributes such as the relative abundance of certain taxa rriay be less useful 
than richness measures in the BioRecon approach, because samples are processed more quickly and 
in a less standardized manner. 

7 .5.1 Sampling, Processing, and Analysis Procedures 

1. A 100 in reach representative of the characteristics of the stream should be selected. For the 
BioRecon, it is unlikely that the alternative reach designation approach (i.e., x times the 
stream width), will improve the resolution beyond a standard 100 m reach. Whenever 
possible, the area should be at least 100 meters upstream from any road or bridge crossing to 
minimize its effect on stream velocity, depth and overall habitat quality. There should be no 
major tributaries discharging to the stream in the study area. 

2. Before sampling, complete the "Physical Characterization/Water Quality Field Data Sheet" 
(Appendix A-1, Form 1) to document site description, weather conditions, and land use. 
After sampling, review this information for accuracy and completeness. 

~. The major habitat types (see 7:2.1 for habitat descriptions) represented in the reach are to be 
sampled for macro invertebrates. A total of 4 jabs or kicks will be taken over the length of 
the reach. A minimum of 1 jab (or kick) is to be taken in each habitat. More than 1 jab may 
be desired in those habitats that are predominant. Habitat types contributing less than five 
percent of the·stable habitat in the stream reach should not be sampled. Thus, allocate the 
remaining jabs proportionately among the predominant substrates. The number of jabs taken 
in each habitat type should be recorded on the field data sheet. 

4. Sampling begins at the downstream end of the reach and proceeds upstream. A total of four 
jabs or kicks will be taken over the length of the reach; a single jab consists of forcefully 
thrusting the net into a productive habitat for a linear distance of 0.5 m. A kick is a 
stationary sampling accomplished by positioning the net and disturbing the substrate for a 
distance of 0.5 m upstream of the net. 

5. The jabs or kicks collected from the multiple habitats will be composited into a sieve bucket 
to obtain a single homogeneous sample. If clogging occurs, discard the material in the net 
and redo that portion of the sample in the same habitat type but in a different location. 
Remove large debris after rinsing and inspecting it for organisms; place any organisms found 
into the sieve bucket. 

Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition 7-19 

0011482



6. Return to the bank with the sampled material for sorting and organism identifications. 
Alternatively, the material can be preserved in alcohol and returned to the laboratory for 
processing (see Step 7 in Section 7.1.1 for instructions). 

7. Transfer the sample from the sieve bucket (or sample jar, ifin laboratory) to a white enamel 
or plastic pan. A second, smaller, white pan may be used for the actual sorting. Place small 
aliquots of the detritus plus organisms in the smaller pan diluted with a minimal amount of 
site water (or tap water). Scan the detritus and water for organisms. When an organism is 
found, examine it with a hard lens, determine its identity to the lowest possible level (usually 
family or genus), and record it on the Preliminary Assessment Score Sheet (PASS) 
(Appendix A-3, Form 4) in the column labeled "tally." Place representatives of each taxon 
in a vial, properly labeled and containing alcohol. 

8. If field identifications are conducted, verify in the lab and make appropriate changes for 
misidentifications. 

' 9. Analysis is done by determining the value of each metric and comparing to a predetermined 
value for the associated stream class. These value thresholds should be sufficiently 
conservative so that "good" conditions or non-impairment is verified. Sites with metric 
values below the threshold(s) are considered "suspect" of impaim1ent and may warrant 
further investigation. These simple calculations can be done directly on the PASS sheet. 

! 

QUALITY CONTROL (QC) 

1. Sample labels must be properly completed, including the sample identification code date, stream 
name, sampling location, and collector's name and placed into the sample container. The outside of 
the container should be labeled with the same information. Chain-of-custody forms, if needed, must 
include the same information as the sample container labels. 

2. After sampling has been completed at a given site, all nets, pans, etc. that have come in contact with 
the sample will be rinsed thoroughly, examined carefully, and picked free of organisms or debris. 
Any additional organisms found should be placed into the sample containers. The equipment should 
be examined again prior to use at the next sampling site. 

3. A second biologist familiar with the recognition and taxonomy of the organisms should check the 
sample to ensure all taxa are encountered and documented. 

7.6 TAXONOMIC REFERENCES FOR MACROINVERTEBRATES 

The following references are provided as a list of taxonomic references currently being used around 
the United States for identification ofbenthic macroinvertebrates. Any of these references cited in 
the text of this document will also be found in Chapter 11 (Literature Cited). 

Allen, R.K. 1978. The nymphs of North and Central American Leptohyphes. Entomological 
Society of America 71(4):537-558. 

Allen, R.K. and G.F. Edmunds. 1965. A revision of the genus Ephemerella (Ephemeroptera: 
Ephemerellidae). VIII. The subgenus Ephemerella in North America. Miscellaneous Publications 
oftlze Entomological Society of America 4:243-282. 
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Allen, R.K. and G.F. Edmunds. 1963. A revision of the genus Ephemerella (Ephemeroptera: 
Ephemerellidae). VI. The subgenus Seratella in North America. Annals of the Entomological 
Society of America 56:583-600. 

Allen, R.K. and G.F. Edmunds. 1963. A revision of the genus Ephemerella (Ephemeroptera: 
Ephemerellidae). VIL The subgenus Eurylophella. Canadian Entomologist 95:597-623. 

Allen, R.K. and G.F. Edmunds. 1962. A revision of the genus Ephemerella (Ephemeroptera: 
Ephemerellidae). V. The subgenus Drunella in North America. Miscellaneous Publications of the 
Entomological Society of America 3:583-600. 

Allen, R.K. and G.F. Edmunds. 1961. A revision of the genus Ephemerella (Ephemeroptera: 
Ephemerellidae). III. The subgenus Attenuate/la. Journal of the Kansas Entomological Society 
34:161-173. 

Allen, R.K. and G.F. Edmunds. 1961. A revision of the genus Ephemerella (Ephemeroptera: 
Ephemerellidae). IL The subgenus Caudatella. Annals of the Entomological Society of America 
54:603-612. ' 

Allen, R.K. and G.F. Edmunds. 1959. A revision of the genus Ephemerella (Ephemeroptera: 
EP.hemerellidae). I. The subgenus Timpanoga. The Canadian Entomologist 91:51-58. 

Anderson, N.H. 1976. The distribution and biology of the Or.egon Trichoptera. Oregon 
Agricultural Experimental Station Technical Bulletin 134:1-152. 

Barr, C.B. and J.B. Chapin. 1988. The Aquatic Dryopoidea of Louisiana (Coleoptera:Psepheniae, 
Dryopidae, Elmidae). Tulane Studies in Zoology and Botany 26:89-:164. 

Baumann, R.W. 1975. Revision of the Stonefly Family Nemouridae ·(Plecoptera): A Study of the 
World Fauna at the Generic Level. Smithsonian Contributions to Zoology 211. 74 pp. 

Baumann, R.W., A.R. Gaufin, and R.F. Surdick. 1977. The stoneflies (Plecoptera) of the Rocky 
Mountains. Memoirs of the American Entomological Society 31: 1-208. 

Beck, E.C. 1962. Five new Chironomidae (Diptera) fr?m Florida~ Florida Entomologist 45:89-92. 
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FISH PROTOCOLS 

Monitoring of the fish assemblage is an integral component of many water quality management 
programs, and its importance is reflected in the aquatic life use-support designations of many states. 
Narrative expressions such as "maintaining coldwater fisheries", "fishable" or "fish propagation" are 
prevalent in state standards. Assessments of the fish assemblage must measure the overall structure 
and function of the ichthyofaunal community to adequately evaluate biological integrity and protect 
surface water resource quality. Fish bioassessment data quality and comparability are assured 
through the utilization of qualified fisheries professionals and consistent methods. 

The Rapid Bioassessment Protocol (RBP) for fish presented in this document, is directly comparable 
to RBP Vin Plafkin et al. (1989). The principal evaluation mechanism utilizes the technical 
framework of the Index of Biotic Integrity (IBI) - a fish assemblage assessment approach 
developed by Karr (1981). The IBI incorporates the zoogeographic, ecosystem, community and 
population aspects of the fish assemblage into a single ecologically-based index. Calculation and 
interpretation of the IBI involves a sequence of activities including: fish sample collection; data 
tabulation; and regional modification and calibration of metrics and expectation values. This 
concept has provided the overall multimetric index framework for rapid bioassessment in this 
document. A more detailed description of this approach for fish is presented in Karr et al. (1986) and 
Ohio EPA (1987). Regional modification and applications are described in Leonard and Orth 
(1986), Moyle et al. (1986), Hughes and Gammon (1987), Wade and Stalcup (1987), Miller et al. 
(1988), Steedman (1988), Simon (1991), Lyons (1992a), Simon and Lyons (1995), Lyons et al. 
(1996), and Simon (1999). 

The RBP for fish involves careful, standardized field collection, species identification and 
enumeration, and analyses using aggregated biological attributes or quantification of the numbers 
(and in some cases biomass, see Section 8.3.3, Metric 13) of key species. The role of experienced 
fisheries scientists in the adaptation and application of the RBP and the taxonomic identification of 
fishes cannot be overemphasized. The fish RBP survey yields an objective discrete measure of the 
condition of the fish assemblage. Although the fish survey can usually be completed in the field by 
qualified fish biologists, difficult species identifications will require laboratory confirmation. Data 
provided by the fish RBP can serve to assess use attainment, develop biological criteria, prioritize 
sites for further evaluation, provide a reproducible impact assessment, and evaluate status and trends 
of the fish assemblage. 

Fish collection procedures must focus on a multihabitat approach - sampling habitats in relative 
proportion to their local representation (as determined during site reconnaissance). Each sample 
reach should contain riffle, run and pool habitat, when available. Whenever possible, the reach 
should be sampled sufficiently upstream of any bridge or road crossing to minimize the hydrological 
effects on overall habitat quality. Wadeability and accessability may ultimately govern the exact 
placement of the sample reach. A habitat assessment is performed and physical/chemical parameters 
measured concurrently with fish sampling to document and characterize available habitat specifics 
within the sample reach (see Chapter 5: Habitat Assessment and Physicochemical Characterization). 
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8.1 FISH COLLECTION PROCEDURES: ELECTROFISHING 

All fish sampling gear types are generally considered selective to some degree; however, 
electrofishing has proven to be the most comprehensive and effective single method for collecting 
stream fishes. Pulsed DC (direct current) electrofishing is the method of choice to obtain a 
representative sample of the fish assemblage at each sampling station. However, electro fishing in 
any form has been banned from certain salmonid spawning streams in the northwest As with any 
fish sampling method, the proper scientific collection permit(s) must be obtained before 
commencement of any electrofishing activities. The accurate identification of each fish collected is 
essential, and species-level identification is required (including hybrids in some cases, see Section 
8.3.3, Metric 11). Field identifications are acceptable; however, voucher specimens must be retained 
for laboratory verification, particularly if there is any doubt about the correct identity of the 
specimen (see Section 8.2). Because the collection methods used are not consistently effective for 
young-of-the-year fish and because their inclusion may seasonally skew bioassessment results, fish 
less than 20 millimeters total length will not be identified or included in standard samples. 

i 

ELECTROFISHING CONFIGURATION AND FIELD TEAM ORGANIZATION 

All field team members must be trained in electroflshing safety precautions and unit operation procedures 
identified by the electroflshing unit manufacturer. Each team member must be insulated from the water 
and the electrodes; therefore, chest waders and rubber gloves are required. Electrode and dip net handles 
must be constructed of insulating materials (e.g., woods, fiberglass). Electrofishers/electrodes must be 
equipped with functional safety switches (as installed by virtually all electrofisher manufacturers). Field 
team members must not reach into the water unless the electrodes have been removed from the water or 
the electrofisher has been disengaged. 

It is recommended that at least 2 fish collection team members be certified in CPR (cardiopulmonary 
resuscitation). Many options exist for electrofisher configuration and field team organization; however, 
procedures will always involve pulsed DC electrofishing and a minimum 2-person team for sampling 
streams and wadeable rivers. Examples include: 

Backpack electrofisher with 2 hand-held electrodes mounted on fiberglass poles, one positive (anode) 
and one negative (cathode). One crew member, identified as the electrofisher unit operator, carries the 
backpack unit and manipulates both the anode and cathode poles. The anode may be fitted with a net 
ring (and shallow net) to allow the unit operator to net specimens. The remaining 1 or 2 team 
members net fish with dip nets and are responsible for specimen transport and care in buckets or 
livewells. 

Backpack electrofisher with 1 hand-held anode pole and a trailing or floating cathode. The 
electrofisher unit operator manipulates the anode with one hand, and has a second hand free for use of 
a dip net. The remaining l or 2 team members also aid in the netting of specimens, and in addition are 
responsible for specimen transport in buckets or livewells. 

Tote barge (pramunit) electrofisher with 2 hand-held anode poles and a trailing/floating cathode 
(recommended for large streams and wadeable rivers). Two team members are each equipped with an 
anode pole and a dip net. Each is responsible for electro fishing and the netting of specimens. The 
remaining team member will follow, pushing or pulling the barge through the sample reach. A 
livewell is maintained within.the barge and/or within the sampling reach but outside the area of 
electric current. 

The safety of all personnel aJd the quality of the data is assured through the adequate education, 
training, and experience of all members of the fish collection team. At least 1 biologist with training 

I 
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and experience in electrofishing techniques and fish taxonomy must be involved in each sampling 
event. Laboratory analyses are conducted and/or supervised by a fisheries professional trained in 
fish taxonomy. Quality assurance and quality control must be a continuous process in fisheries 
monitoring and assessment, and must include all program aspects (i.e., field sampling, habitat 
measurement, laboratory processing, and data r~cording). 

Tote barge (pram unit) Electrofishing 

8.1.1 Field Sampling 
Procedures 

1. A representative 
stream.reach (see 
Alternatives for 
Stream Reach 
Designation, next 
page) is selected and 
measured such that 
primary physical 
habitat characteristics 
of the stream are 
included within the 
reach (e.g., riffle, run 
and pool habitats, 
when available). The 
sample reach should 
be located away from 
the influences of 
major tributaries and 
bridge/road crossings 
(e.g., sufficiently 
upstream to decrease 
influences on overall 
habitat quality). The 
exact location (i.e., 
latitude and 

Backpack Electrofishing 

FIELD EQUIPl\llENT/SUPPLIES NEEDED FOR FISH 
SAMPLING-ELECTROFISIDNG 

appropriate scientific collection permit( s) 
backpack or tote barge-mounted electrofisher 
dip nets 
block nets (i.e., seines) 
elbow-length insulated waterproof gloves 
chest waders (equipped with wading cleats, when necessary) 
polarized sunglasses 
buckets/livewells 
jars for voucher/reference specimens 
waterproof jar labels 
10% buffered formalin (formaldehyde solution) 
measuring board (500 mm minimum, with 1 mm incrementst 
balance (gram scale )h 
tape measure (100 m minimum) 
fish Sampling Field Data Sheet° 
applicable topographic maps 
copies of field protocols 
pencils, clipboard 
first aid kit , 
Global Positioning System {GPS) Unit 

• Needed only if program/study requires length frequency 
information 

h Needed only if total biomass and/or the Index of Well-Being are 
included in the assessment process (see Section 8.3.3, Metric 13). 

0 It is helpful to copy, fieldsheets onto water-resistant paper for use in 
wet weather conditions. 
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2. 

i 

longitude) of the downstream 
limit of the reach must. be 
recorded on each field data sheet. 
(If a Global Positioning System 
unit is used to provide 'location 
information, the accuracy or 
design confidence of the unit 
should be noted.) A habitat 
assessment and physical/ 
chemical characterization of 
water quality should be 
performed within the same 
sampling reach (see Chapter 5: 
Habitat Assessment arid 
Physicochemical 
Characterization). 

i 

Collection via electrofishing 
begins at-a shallow riffle, or 
other physical barrier at the 
downstream limit of the sample 
reach, and terminates at a similar 
barrier at the upstream end of the 
reach. In the absence of physical 
barriers, block nets should be set 
at the upstream and downstream 
ends of the reach prior to the 
initiation of any sampling 
activities. 

ALTERNATIVES FOR STREAM REACH 
DESIGNATION 

The collection of a representative sample of the fish 
assemblage is essential, and the appropriate sampling 
station length for obtaining that sample is best determined 
by conducting pilot studies (Lyons 1992b, Simonson et 
al. 1994, Simonson and Lyons 1995). Alternatives for 
the designation of stream sampling reaches include: 

Fixed-distance designation-A standard length of 
stream, e.g., a 150-200-meter reach (Ohio EPA . 
1987), 100-meter reach (Massachusetts DEP 1995) 
may be used to obtain a representative sample. 
Conceptually, this approach should provide a 
mixture of habitats in the reach and provide, at a 
minimum, duplicate physical and structural 
elements such as riffle/pool sequences. 

Proportional-distance designation- A standard 
number of stream channel "widths" may be used to 
measure the stream study reach, e.g., 40 times the 
stream width is defmed by Environmental 
Monitoring & Assessment Program (EMAP) for 
sampling (Klemm and Lazorchak 1995). This 
approach allows variation in the length of the reach 
based on the size ofthe stream. Application of the 
proportional-distance approach in large streams or 
wadeable rivers may require the establishment of 
sampling program time and/or distance maxima 
(e.g., no more than 3 hours of electrofishing or 500-
meter reach per sampling site, [Klemm et al. 1993 ]). 

3. Fish collection procedures 
commence at the downstream 
barrier. A minimum Z-person fisheries crew proceeds to electrofish in an upstream direction 
using a side-to-side or bank-to-bank sweeping technique to maximize area coverage. All 
wadeable habitats within the reach are sampled via a single pass, which terminates at the 
upstream barrier. Fish are held in livewells (or buckets) for subsequent identification and 
enumeration. 

4. Sampling efficiency is dependent, at least in part, on water clarity and the field team's ability 
to see and net the stunned fish. Therefore, each team member should wear polarized 
sunglasses, and sampling is conducted only during periods of optimal water clarity and flow. 

' 

5. All fish (greater than 20 millimeters total length) collected within the sample reach must be 
identified to species (or subspecies). Specimens that cannot be identified with certainty in 
the field are preserved in a 10% formalin solution and stored in labeled jars for subsequent 
laboratory identification (see Section 8.2). A representative voucher collection must be 
retained for unidentified specimens, very small specimens, new locality records, and/or a 
particular region. In addition to the unidentified specimen jar, a voucher collection of a 
subsample of each species identified in the field should be preserved and labeled for 
subsequent laboratory verification, if necessary. Obviously, species of special concern (e.g., 
threatened, endangered) should be noted and released immediately on site. Labels should 
contain (at a minimum) location data (verbal description and coordinates), date, collectors' 
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names, and sample identification code and/or station numbers for the particular sampling 
site. Young-of-the-year fish less than 20 millimeters (total length) are not identified or 
included in the sample, and are released on site. Specimens that can be identified in the field 
are counted, examined for external anomalies (i.e., deformities, eroded fins, lesions, and 
tumors), and recorded on field data sheets. An example of a "Fish Sampling Field Data 
Sheet" is provided in Appendix A-
4, Form 1. Space is available for 
optional fish length and weight 
measurements, should a particular 
program/study require length 
frequency or biomass data. 
However, these data are not 
required for the standard 
multimetric assessment. Space is 
allotted on the field data sheets for 
the optional inclusion of 
measurements (nearest millimeter 
total length) and weights (nearest 
gram) for a subsample (to a 
maximum 25 specimens) of each 
species. Although fish length and 
weight measurements are optional, 
recording a range of lengths for 
species encountered may be a 
useful routine measure. Following 
the data recording phase of the 
procedure, specimens that have 
been identified and processed in 
the field are released on site to 
minimize mortality. 

The data collection phase includes 
the completion of the top portion 
of the "Fish Sampling Field Data 
Sheet" (Appendix A-4, Form 1), 
which duplicates selected 
information from the 
physical/chemical field sheet. 
Information regarding the sample 
collection procedures must also be 
recorded. This includes method of 
fish capture, start time, ending 
time, duration of sampling, 
maximum and mean stream 
widths. The percentage of each 
habitat type in the teach is 
estimated and documented on the 
data sheet. Comments should 
include sampling conditions, e.g., 
visibility, flow, difficult access to 
stream, or anything that may prove 

QUALITY CONTROL (QC) IN THE FIELD 

1. Quality control must be a continuous process in 
fish bioassessment and should include all program 
aspects, from field collection and preservation to 
habitat assessment, sample processing, and data 
recording. Field validation should be conduced at 
selected sites and will involve the collection of a 
duplicate sample taken from an adjacent reach 
upstream of the initial sampling site. The adjacent 
reach should be similar to the initial site with 
respect to habitat and stressors. Sampling QC data 
should be evaluated following the first year of 
sampling in order to determine a level of 
acceptable variability and the appropriate 
duplication frequency. 

2. Field identifications of fish must be conducted by 
qualified/trained fish taxonomists, familiar with 
local and regional ichthyofauna. Questionable 
records are prevented by: (a) requiring the presence 
of at least one experienced/trained fish taxonomist 
on every field effort, and (b) preserving selected 
specimens (e.g., Klemm and Lazorchak 1995 
recommend a subsample of a maximum 25 
voucher specimens of each species) and those that 
cannot by readily identified in the field for 
laboratory verification and/or examination by a 
second qualified fish taxonomist (see Section 8.2). 
Specimens must be properly preserved and labeled 
(refer to Section 8.1.1, number 5). When needed, 
chain-of-custody forms must be initiated following 
sample preservation, and must include the same 
information .as the sample container labels. 

3. All field equipment must be in good operating 
condition, and a plan for routine inspection, 
maintenance, and/or calibration must be developed 
to ensure consistency and quality of field data. 
Field data must be complete and legible, and 
should be entered on standardized field data forms 
and/or digital recorders. While in the field, the 
field team should possess sufficient copies of 
standardized field data forms and chains-of
custody for all anticipated sampling sites, as well as 
copies of all applicable Standard Operating 
Procedures (SOPs). 
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to be valuable information to consider for future sampling events or by personnel unfamiliar 

with the site. 

8.2 LABORATORY IDENTIFICATION AND VERIFICATION 

Fish records of questionable quality are 
prevented by preserving specimens (that 
cannot be readily identified in the field) for 
laboratory examination and/or a voucher 
collection for laboratory verification. 
Specimens must be properly preserved (e.g., 
10% formalin for tissue fixing and 70% 
ethanol for long-term storage) and labeled 
(using museum-grade archival labels/paper, 
and formalin/alcohol-proof pen or pencil). 
Labels should contain (at a minimum) site 
location data (i.e., verbal descnption and site 
coordinates), collection date, collector's 
names, species identification (for fishes 
identified in the field), species totals, and 
sample identification code and/or station 
number. All samples received in the 
laboratory should be tracked using a sample 
log-in procedure (Appendix A-4, Form 2). 
Laboratory fisheries professionals must be 
capable of identifying fish to the lowest 
possible taxonomic level (i.e., species or 
subspecies) and should have access to 
suitable regional taxonomic references (see 
Section 8.4) to aid in the identification 
process. Laboratories that do not typically 
identify fish, or trained fisheries 
professionals that have difficulty identifying 
a particular specimen or group of fish, should 
contact a taxonomic specialist (i.e., a 
recognized authority for that particular 
taxonomic group). Taxonomic nomenclature 
must be kept consistent and current. 
Common and scientific names of fishes from 
the United States and Canada are listed in 
Robins et al. (1991 ). ' 

I 
8.3 DESCRIPTION OF FISH 

METRICS 

QUALITY CONTROL (QC) FOR TAXONOMY 

1. A representative voucher collection must be 
retained for unidentified specimens, small 
specimens, and new locality records. In addition, 
a second voucher jar should be retained for a 
subsample of each species identified in the field 
(e.g., Klemm and Lazorchak 1995 recommend a 
subsample of 25 voucher specimens of each 
species). The vouchers must be properly 
preserved, labeled, and stored in the laboratory 
for future reference (see Section 8.2). 

2. Voucher collections should be verified by a 
second qualified fish taxonomist, i.e., a 
professional other than the taxonomist 
responsible for the original field identifications. 
The word "validated" and the name of the 
taxonomist that validated the identification 
should be added to each voucher label. 
Specimens sent from the laboratory to taxonomic 
specialists should be recorded in a "Taxonomy 
Validation Notebook" (see Chapter 7), noting the 
label infomiation and date sent. Upon return of 
the specimens, the date received and findings 
should also be recorded in the notebook (and the 
voucher label), along with the name of the person 
who performed the validation. 

3. Information on samples completed (through the 
identification/validation process) will be tracked 
in a "Sample Log" notebook, to track the 
progress of each sample (Appendix A-4, Form 2). 
Sample log entries will be updated as each step is 
completed (e.g., receipt, identification, validation, 
archive). 

4. A library of taxonomic literature is essential for 
the aid and support of identification/verification 
activities, and must be maintained (and updated 

. as needed) in the laboratory. A list of selected 
taxonomic references is provided in Section 8.4. 

Through the IBI, Karr et al. (1986) provided 
a consistent theoretical framework for analyzing fish assemblage data. The IBI is an aggregation of 
12 biological metrics that are based on the fish assemblage's taxonomic and trophic composition and 
the abundance and condition of fish. Such multiple-parameter indices are necessary for making 
objective evaluations of-complex systems. The IBI was designed to evaluate the quality of small 
Midwestern warmwater strea:ins but has been modified for use in many regions (e.g., eastern and 
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western United States, Canada, France) and in different ecosystems (e.g., rivers, impoundments, 
lakes, and estuaries). 

The metrics attempt to quantify a biologist's best professional judgment (BPJ) of the quality of the 
fish assemblage. The IBI utilizes professional judgment, but in a prescribed manner, and it includes 
quantitative standards for discriminating the condition of the fish assemblage (Figure 8-1). BPJ is 
involved in choosing both the most appropriate population or assemblage element that is 
representative of each metric and in setting the scoring criteria. This process can be easily and 
clearly modified, as opposed to judgments that occur after results are calculated. Each metric is 
scored against criteria based on expectations developed from appropriate regional reference sites. 
Metric values approximating, deviating slightly from, or deviating greatly from values occurring at 
the reference sites are scored as 5, 3, or 1, respectively. The scores of the 12 metrics are added for 
each station to give an IBI ranging from a maximum of 60 (excellent) to a minimum of 12 (very 
poor). Trophic and tolerance classifications of selected fish species are listed in Appendix C. 
Additional classifications can be derived from information in State and regional fish texts, by 
objectively assessing a large statewide database, or by contacting authors/originators ofregional IBI 

(1.) REGIONAL MODIFICATION AND 
CALIBRATION 

. Identification of regional fish 
fauna 

Assignment of trophic guild 
and tolerance 

Evaluation of metric suitability 

Development of expectation 
(reference) values and metric 

ratings 

(2.) SAMPLE COLLECTION AND 
DATA TABULATION 

· Selection of sampling site(s) 

Sampling of local fish 
community 

Listing of species and tabulation 
of numbers of individuals 

Summarization of fisheries 
information for 181 metrics 

(3.) COMPUTATION AND 
INTERPRETATION 

Rating of 181 metrics 

Calculation of tdtal 181 score 

Assignment of integrity class 

Interpretation of 181 

Figure 8-1. Sequence of activities involved in calculating and interpreting the Index of Biotic 
Integrity (adapted from Karr et al. 1986). 

Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and-Fish, Second Edition 8-7 

0011504



programs or pilot studies. Us~ of the IBI by water resource agencies may result in further 
modifications. Many modifications have occurred (Miller et al. 1988) without changing the IBI's 
basic theoretical foundations. · 
The IBI serves as an integrated analysis because individual metrics may differ in their relative 
sensitivity to various levels of biological condition. A description and brief rationale for each of the 
12 IBI metrics is outlined below. The original metrics described by Karr (1981) for Illinois streams 
are followed by substitutes used in or proposed for different geographic regions and stream sizes. 
Because of zoo geographic differences, different families or species are evaluated in different 
regions, with regional substitutes occupying the same general habitat or niche. The source for each 
substitute is footnoted below .. Table 8-1 presents an overview of the IBI metric alternatives and their 
sources for various areas of the United States and Canada. 

I 
I 

8.3.l Species Richness and 
Composition Metrics 

These metrics assess the species richness 
component of diversity and th~ health of 
resident taxonomic groupings and habitat guilds 
of fishes. Two of the metrics assess 
assemblage composition in terms of tolerant-or 
intolerant species. 

Metric 1. Total number of fish species 
Substitutes (Table 8-1): Total number of 
resident native fish species and salmonid age 
classes. 

This number decreases with increased 
degradation; hybrids and introduced species are 
not included. In coldwater streams supporting 
few fish species, the age class

1

es of the species 
found represent the suitability of the system for 

EXAMPLES OF SOURCES FOR METRIC 
ALTERNATIVES 

Karr et al. (1986) 
Leonard and Orth (1986) 
Moyle et al. (1986) 
Fausch and Schrader (1987) 
Hughes and Gammon (1987) 
Ohio EPA (1987) 
Miller et al. (1988) 
Steedman (1988) 
Simon (1991) 
Lyons (1992a) 
Barbour et al. (1995) 
Simon and Lyons (1995) 
Hall et al. (1996) 
Lyons et al. (1996) 
Roth et al. (1997) 
Simon (1999) 

spawning and rearing. The number of species is strongly affected by stream size at most small 
warmwater stream sites, but not at large river sites (Karr et al. 1986, Ohio EPA 1987). 

Metric 2. Number and identity of darter species Substitutes (Table 8-1): Number and identity of 
sculpin species, benthic insectivore species, salmonid juveniles (individuals); number of sculpins 
(individuals); percent round-bodied suckers, sculpin and darter species. 

These species are sensitive to degradation resulting from siltation and benthic oxygen depletion 
because they feed and reproduce in benthic habitats (Kuehne and Barbour 1983, Ohio EPA 1987). 
Many smaller species live within the rubble interstices, are weak swimmers, and spend their entire 
lives in an area of 100-400 m2 (Matthews 1986, Hill and Grossman 1987). Darters are appropriate in 
most Mississippi Basin streams; sculpins and yearling trout occupy the same niche in western 
streams. Benthic insectivores and sculpins or darters are used in small Atlantic slope streams that 
have few sculpins or darters, and round-bodied suckers are suitable in large midwestern rivers. 

Metric 3. Number and identity of sunfish species. Substitutes (Table 8-1 ): Number and identity 
of cyprinid species, water column species, salmonid species, headwater species, and sunfish and 
trout species. 
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Table 8-1. Fish IBI metrics used in various regions of North America." 
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# benthic insectivore species x 
# darter and sculpin species x 
# darter, sculpin, and madtom species x 
# salmonidjuveniles (individuals)' x x x 
% round-bodied suckers x· 
# sculpins (individuals) x 
# benthic species 

3. Number of Sunfish Species x x x x x 
# cyprinid species x 
#water column species x 
# sunfish and trout species x 
# salmonid species x x 
# headwater species x 
% headwater species x x 

4. Number of Sucker Species x x x x x x 
# adult trout species• x x 
# minnow species x x x 
# sucker and catfish species x 

5. Number oflntolerant Species x x x x x x 
#sensitive species x x 
# amphibian species x 
presence of brook trout x 
% stenothermal cool and cold water species 

% of salmonid ind. as brook trout 

6. % Green Sunfish x 
% common carp x 
% white sucker x x 
% tolerant species x x x x 
% creek chub x 
% dace.species x 
% eastern mudminnow 
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7. '1• Omnivores x x x x x x x x 

% generalist feeders x 
% generalists, omnivores, and invertivores x 

8. % Insectivorous Cyprlnlds x x 
% insectivores x x x x x X' 

% specialized insectivores x x 
#juvenile trout x 
% insectivorous species x x 

9. o/o Top Carnivores x x x x x x x 
% catchable salmonids x 
% catchable trout x 
% pioneering species x x x 
Density catchable wild trout x 

10. Number of Individuals (or catch per effort) x x x x x X' X' x x X' x 
Density ofindividuals x x 
% abundance of dominant species x x 
Biomass (perm') X'" 

11. o/o Hybrids x x 
% introduced species x x 
% simple lithophills x x x x 
# simple lithophilts species x 
% native species x 
% native wild individuals x 
% silt-intolerant spawners x 

12. •;.Diseased Individuals (deformities, eroded x x x x x x x x x x x x fins, lesions, and tumors) 

Note: X •metric used in region. Many of these variations are applicable elsewhere. 
a Taken from Karr et al. (1986), Leonard and Orth (1986), Moyle et al. (1986), Fausch and Schrader (1987), Hughes and Gammon 

(1987), Ohio EPA (1987), Miller et al. (1988), Steedman (1988), Simon (1991), Lyons (1992a), Barbour et al. (1995), Simon and 
Lyons (1995), Hall et al. (1996), Lyons et al. (1996), Roth et al. (1997). 

b Metric suggested by Moyle et al. (1986) or Hughes and Gammon (1987) as a provisional replacement metric in small western 
salmonid streams. 

c Boat sampling methods only (i.e.~ larger streams/rivers). 
d Excluding individuals of tolerant species. 
c Non-coastal Plain streams only. 
f Coastal Plain streams only. 

These pool species decrease with increased degradation of pools and instream cover (Gammon et al. 
1981, Angermeier 1987, Platts et al. 1983). Most of these fishes feed on drifting and surface 
invertebrates and are active swimmers. The sunfishes and salmonids are important sport species. 
The sunfish metric works for most Mississippi Basin streams, but where sunfish are absent or rare, 
other groups are used. Cypri~id species are used in coolwater western streams; water column species 
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occupy the same niche in northeastern streams; salmonids are suitable in coldwater streams; 
headwater species serve for midwestern headwater streams; and trout and sunfish species are used in 
southern Ontario streams. Karr et al. (1986) and Ohio EPA (1987) found the number of sunfish 
species to be dependent on stream size in small streams, but Ohio EPA (1987) found no relationship 
between stream size and sunfish species in medium to large streams, nor between stream size and 
headwater species in small streams. 

Metric 4. Number and identity of sucker species. Substitutes (Table 8-1 ): Number of adult trout 
species, number of minnow species, and number of suckers and catfish. 

These species are sensitive to physical and chemical habitat degradation and commonly comprise 
most of the fish biomass in streams. All but the minnows are longlived species and provide a 
multiyear integration of physicochemical conditions. Suckers are common in medium and large 
streams; minnows dominate small streams in the Mississippi Basin; and trout occupy the same niche 
in coldwater streams. The richness of these species is a function of stream size in small and medium 
sized streams, but not in large (e.g., non-wadeable) rivers. 

Metric 5. Number and identity of intolerant species. Substitutes (Table 8-1): Number and 
identity of sensitive species, amphibian species, and presence of brook trout. 

This metric distinguishes high and moderate quality sites using species that are intolerant of various 
chemical and physical perturbations. Intolerant species are typically the first species to disappear 
following a disturbance. Species classified as intolerant or sensitive should only represent the 5-10 
percent most susceptible species, otherwise this becomes a· less discriminating metric. Candidate 
species are determined by examining regional ichthyological books for species that were once 
widespread but have become restricted to only the highest quality streams. Ohio EPA (1987) uses 
number of sensitive species (which includes highly intolerant and moderately intolerant species) for 
headwater sites because highly intolerant species are generally not expected in such habitats. Moyle 
(1976) suggested using amphibians in northern California streams because of their sensitivity to 
silvicultural impacts. This also may be a promising metric in Appalachian streams which may 
naturally support few fish species. Steedman (1988) found that the presence of brook trout had the 
greatest correlation with IBI score in Ontario streams. The number of sensitive and intolerant 
species increases with stream size in small and medium sized streams but is unaffected by size of 
large (e.g., non-wadeable) rivers. 

Metric 6. Proportion of individuals as green sunfish. Substitutes (Table 8-1): Proportion of 
individuals as common carp, white sucker, tolerant species, creek chub~ and dace. 

This metric is the reverse of Metric 5. It distinguishes low from moderate quality waters. These 
species show increased distribution or abundance despite the historical degradation of surface waters, 
and they shift from incidental to dominant in disturbed sites. Green sunfish are appropriate in small 
midwestern streams; creek chubs were suggested for central Appalachian streams; common carp 
were suitable for a coolwater Oregon river; white suckers were selected in the northeast and 
Colorado where green sunfish are rare to absent; and dace (Rhinichthys species) were used in 
southern Ontario. To avoid weighting the metric on a single species, Karr et al. (1986) and Ohio 
EPA (1987) suggest using a small number of highly tolerant species (e.g., alternative Metric 6-
percent abundance of tolerant species). 
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8.3.2 Trophic Composition Metrics 

These three metrics assess the quality of the energy base and trophic dynamics of the fish 
assemblage. Traditional process studies, such as community production and respiration, are time 
consuming to conduct and the results are equivocal; distinctly different situations can yield similar 
results. The trophic composition metrics offer a means to evaluate the shift toward more generalized 
foraging that typically occurs with increased degradation of the physicochemical habitat. 

I , 

Metric 7. Proportion of individuals as omnivores. Substitutes (Table 8-1): Proportion of 
individuals as generalist feeders. 

The percent of omnivores in the community increases as the physical and chemical habitat 
deteriorates. Omnivores are defined as species that consistently feed on substantial proportions of 
plant and animal material. Ohio EPA (1987) excludes sensitive filter feeding species such as 
paddlefish and lamprey ammocoetes and opportunistic feeders like channel catfish. In areas where 
few species fit the true definition of omnivore, the proportion of generalized feeders may be 
substituted (Leonard and Orth 1986). 

Metric 8. Proportion of individuals as insectivorous cyprinids. Substitutes (Table 8-1): 
Proportion of individuals as insectivores, specialized insectivores, insectivorous species, and number 
of juvenile trout. 

I 

Invertivores, primarily insectivores, are the dominant trophic guild of most North American surface 
waters. As the invertebrate food source decreases in abundance and diversity due to habitat 
degradation (e.g., anthropogenic stressors), there is a shift from insectivorous to omnivorous fish 
species. Generalized insectivores and opportunistic species, such as blacknose dace and creek chub 
were excluded from this metric by Ohio EPA (1987). This metric evaluates the midrange of 
biological condition, i.e., low to moderate condition. 

Metric 9. Proportion of individuals as top carnivores. Substitutes (Table 8-1): Proportion of 
individuals as catchable salmonids, catchable wild trout, and pioneering species. 

The top carnivore metric discriminates between systems with high and moderate integrity. Top 
carnivores are species that feed, as adults, predominantly on fish, other vertebrates, or crayfish. 
Occasional piscivores, such as creek chub and channel catfish, are not included. In trout streams, 
where true piscivores are uncommon, the percentoflarge salmonids is substituted for percent 
piscivores. These species often represent popular sport fish such as bass, pike, walleye, and trout. 
Pioneering species are used by Ohio EPA (1987) in headwater streams typically lacking piscivores. 
Pioneering species predominate in unstable environments that have been affected by temporal 
desiccation or anthropogenic stressors, and are the first to reinvade sections of headwater streams 
following periods of desiccatfon. 

, I 

I 

8.3.3 Fish Abundance and Condition Metrics 

The last 3 metrics indirectly evaluate population recruitment, mortality, condition, and abundance. 
Typically, these parameters vary continuously and are time consuming to estimate accurately. 
Instead of such detailed population attributes or estimates, general population parameters are 
evaluated. Indirect estimation is less variable and much more rapidly determined. 
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Metric 10. Number of individuals in sample. Substitutes (Table 8-1): Density of individuals. 

This metric evaluates population abundance and varies with region and stream size for small streams. 
It is expressed as catch per unit effort, either by area, distance, or time sampled. Generally sites with 
lower integrity support fewer individuals, · 
but in some nutrient poor regions, 
enrichment increases the number of 
individuals. Steedman (1988) addressed 
this situation by scoring catch per minute 
of sampling greater than 25 as a 3, and 
less thari 4 as a I.' Unusually low 
numbers generally indicate toxicity, 
making this metric most useful at the low 
end of the biological integrity scale. 
Hughes and Gammon (1987) suggest that 
in larger streams, where sizes of fish may 
vary in orders of magnitude, total fish 
biomass may be an appropriate substitute 
or additional metric. 

Metric 11. Proportion of individuals as 
hybrids. Substitutes (Table 8-1): 
Proportion of individuals as introduced 
species, simple lithophils, and number of 
simple lithophilic species. 

This metric is an estimate ofreproductive 
isolation or the suitability of the habitat 
for reproduction. Generally as 
environmental degradation increases the 
percent of hybrids and introduced species 
also increases, but the proportion of 
simple lithophils decreases. However, 
minnow hybrids are found in some high 
quality streams, hybrids are often absent 
from highly impacted sites, and 
hybridization is rare and difficult to 
detect. Thus, Ohio EPA (1987) 
substitutes simple lithophils for hybrids. 
Simple lithophils spawn where their eggs 
can develop in the interstices of sand, 
gravel, and cobble substrates without 
parental care. Hughes and Gammon 

THE INDEX OF WELL-BEING (IWB) 

The Iwb (Gammon 1976, 1980, Hughes and Gammon 
1987) incorporates two abundance and two diversity 
measures in an approximately equal.fashion, thereby 
representing fish assemblage quality more realistically 
than a single diversity or abundance measure. The Iwb is 
calculated using the formula: 

lwb = O.SlnN +0.5 lnB +HN+HB 

where 

N 

B 

H 

where 

N 

number of individuals caught per unit 
distance sampled 
biomass of individuals caught per unit 
distance 
Shannon diversity index, calculated as: 

n. n. 
H = -:E-2. ln (-2) 

N N 

relative number or weight of the ith 
species 
total number or weight of the sample 

THE MODIFIED INDEX OF WELL-BEING 
(MIWB) 

The Mlwb (Ohio EPA 1987) retains the same formula as 
the Iwb; however, highly tolerant species, hybrids, and 
exotic species are eliminated from the abundance (i.e., 
number and biomass) components of the formula. This 
modification increases the sensitivity of the index to a 
wider array of environmental disturbances. 

(1987) and Miller et al. (1988) propose using percent introduced individuals. This metric is a direct 
measure of the loss of species segregation between midwestern and western fishes that existed before 
the introduction of midwestern species to western rivers. 

Metric 12. Proportion of individuals with disease, tumors, fin damage, and skeletal anomalies 

This metric depicts the health and condition of individual fish. These conditions occur infrequently 
or are absent from minimally impacted reference sites but occur frequently below point sources and 
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in areas where toxic chemicals are concentrated. They are excellent measures of the subacute effects 
of chemical pollution and the aesthetic value of game and nongame fish. 

Metric 13. Total fish biomass (optional). 

Hughes and Gammon (1987) suggest that in larger (e.g., non-wadeable) rivers where sizes of fish 
may vary in orders of magnitude this additional metric may be appropriate. Gammon (1976, 1980) 
and Ohio EPA (1987) developed an Index of Well-Being (Iwb) and Modified Index of Well-Being 
(Miwb), respectively, based upon both fish abundance and biomass measures. The combination of 
diversity and biomass measures is a useful tool for assessing fish assemblages in larger rivers (Yoder 
and Rankin 1995b). Ohio EPA (1987) found that the additional collection of biomass data (i.e., in 
addition to abundance information needed for the IBI) required to calculate the Miwb does not 
represent a significant expenditure of time, providing that subsampling techniques are applied (see 
Field Sampling Procedures 8.1.1 ). 

I 

Because the IBI is an adaptable index, the choice of metrics and scoring criteria is best developed on 
a regional basis through use of-available publications (Karr et al. 1986, Ohio EPA 1987, Miller et al. 
1988, Steedman 1988; Simon 1991, Lyons 1992a, Simon and Lyons 1995, Hall et al. 1996, Lyons et 
al. 1996, Roth et al. 1997, Simon 1999). Several steps are common to all regions. The fish species 
must be listed and assigned to trophic and tolerance guilds. Scoring criteria are developed through 
use of high quality historical data and data from minimally-impaired regional reference sites. This 
has been done for much of the country, but continued refinements are expected as more ecological 
data become available for the

1

fish community. 

8.4 TAXONOMIC lmFERENCES FOR FISH 

The following references are provided as a list of taxonomic references currently being used around 
the United States for identification of fish. Any of these references cited in the text of this document 
will also be found in Chapter 11 (Literature Cited). 

I 
I 

Anderson, W.D. 1964. Fishes of some South Carolina coastal plain streams. Quarterly Journal of 
the Florida Academy of Scien

1

ce 27:31-54. . 

Bailey, R.M. 1956. A revised list of the fishes of Iowa with keys for identification. Iowa State 
Conservation Commission, Des Moines, Iowa. 

Bailey, R.M. and M.0. Allum. 1962. Fishes of South Dakota. Miscellaneous Publications of the 
Museum of Zoology, University of Michigan, No. 119, 13 lpp. 

" 1' " ' 

Baxter, G.T. and J.R. Simon.' 1970. Wyoming fishes. Wyoming Game and Fish Department 
Bulletin No. 4, Cheyenne, Wyoming. 

Baxter, G.T. and M.D. Stone. 1995. Fishes of Wyoming. Wyoming Game and Fish Department. 
Cheyenne, Wyoming. 

Becker, G.C. 1983. Fishes of Wisconsin. University of Wisconsin Press, Madison, Wisconsin. 
I 

Behnke, R.J. 1992. Native trout of western North America. American Fi~heries Society Monograph 
6. American Fisheries Society. Bethesda, Maryland. 

I 
I 

Bond, C.E. 1973. Keys to O~egonfreshwater fishes. Technical Bulletin 58:1-42. Oregon State 
University Agricultural Experimental Station, Corvallis, Oregon. 
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Bond, C.E. 1994. Keys to Oregon freshwater fishes. Oregon State University. Corvallis, Oregon. 

Brown, C.J.D. 1971. Fishes of Montana. Montana State University, Bozeman, Montana. 

Clay, W.M. 1975. The fishes of Kentucky. Kentucky Department of Fish and Wildlife Resources, 
Frankford, Kentucky. 

Cook, F.A. 1959. Freshwater fishes of Mississippi. Mississippi Game and Fish Commission, 
Jackson, Mississippi. 
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BIOLOGICAL DATA ANALYSIS 

States are faced with the challenge of not only developing tools that are both appropriate and cost
effective (Barbour 1997), but also the ability to translate scientific data for making sound 
management decisions regarding the water resource. The approach to analysis of biological (and 
other ecological) data should be straightforward to facilitate a translation for management 
application. This is not meant to reduce the rigor of data analysis but to ensure its place in making 
crucial decisions regarding the protection, mitigation, and management of the nation's aquatic 
resources. In fact, biological monitoring should combine biological insight with statistical power 
(Karr 1987). Karr and Chu (1999) state that a knowledge ofregional biology and natural history (not 
a search for statistical relationships and significance) should drive both sampling design and 
analytical protocol. 

A framework for bioassessment can be either an a priori or a posteriori approach to classifying sites 
and establishing reference condition. To provide a broad comparison of the 2 approaches, it is 
assumed that candidate reference sites are available from a wide distribution of streams. In the first 
stage, data collection is conducted at a range ofreference sites (and non-reference or test sites) 
regardless of the approach. The differentiation of site classes into more homogeneous groups or 
classes may be based initially on a priori physicochemical or biogeographical attributes, or solely on 
a posteriori analysis of biology (Stage 2 as illustrated in Figure 9-1). Analysts who use multimetric 
indices tend to use a priori classification; and analysts who use one o:f the multivariate approaches 
tend to use a posteriori, multivariate ~lassification. However, there is no reason a priori 
classification could not be used with multivariate assessments, and vice-versa. 

Two data analysis strategies have been debated in scientific circles (Norris 1995, Gerritsen 1995) 
over the past few years - the multimetric approach as implemented by most water resource agencies 
in the United States (Davis et al. 1996), and a multivariate approach advocated by several water 
resource agencies in Europe and Australia (Wright et al. 1993, Norris and Georges 1993). The 
contrast and similarity of these 2 approaches are illustrated by Figure 9-1ina5-stage generic process 
ofbioassessment development. While there are many forms of multivariate analyses, the 2 most 
common multivariate approaches are the Benthic Assessment of Sediment (BEAST) used in parts of 
Canada, the River Invertebrate Prediction and Classification System (RlVP ACS) used in parts of 
England and its derivation, the Australian River Assessment System (AusRivAS) used in Australia. 

The development of the reference condition from the range ofreference sites (Figure 9-1, Stage 4), is 
formulated by a suite of biological metrics in the multimetric approach whereas the species 
composition data are the basis for models used in the multivariate approach. However, both 
multivariate techniques differ in their probability models. Once the reference condition is 
established, which serves as a benchmark for assessment, the final stage becomes the basis for the 
assessment and monitoring program. In this fifth and final stage (Figure 9-1), the multimetric 
approach uses established percentiles of the population distribution of the reference sites for the 
metrics to discriminate between impaired and minimally impaired conditions. Where a 
dose/response relationship can be established from sites having a gradient of conditions (reference 
sites unknown), an upper percentile of the metric is used to partition metric values into condition 
ranges. The BEAST multivariate technique uses a probability model based on taxa ordination space 
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Figure 9-1. Comparison of the developmental process for the multimetric and multivariate approaches to 
biological data analysis (patterned after ideas based on Reynoldson, Rosenberg, and Resh, unpublished 
data). 
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and the "best fit" of the test site(s) to the probability ellipses constructed around the reference site 
classes (Reynoldson et al. 1995). The AusRivAS/RIVPACS model calculates the probability of 
expected taxa occurrence from the weighted reference site groups. 

The bioassessment program in Maine is an example of a state that uses a multivariate analysis in the 
form of discriminant function models and applies these models to a variety of metrics. Decisions are 
made with regard to attainment (or non-attainment) of designated aquatic life uses. The approach 
used by Maine is based on characteristics of both the multivariate and multimetric approach. In this 
chapter, only the multimetric approach to biological data analysis is discussed in detail. Discussion 
of multivariate approaches is restricted to the overview of the discriminant function model used by 
Maine and the AusRiv AS/RIVP ACS technique. 

9.1 THE MULTIMETRIC APPROACH 

Performing data analysis for the Rapid Bioassessment Protocols (RBPs) or any other multimetric 
approach typically involves 2 phases: (1) Selection and calibration of the metrics and subsequent 
aggregation into an index according to homogenous site classes; and (2) assessment of biological 
condition at sites and judgment of impairment. The first phase is a developmental process and is 
only necessary as biological programs are being implemented. This process is essentially the 
characterizing ofreference conditions that will form the basis for assessment. It is well-documented 
(Davis and Simon 1995, Gibson et al. 1996, Barbour et al. 1996b) and is summarized here. 
Developing the framework for reference conditions (i.e., background or natural conditions) is a 
process that is applicable to non-biological (i.e., physical and chemical) monitoring as well (Karr 
1993, Barbour et al. 1996a). 

The actual assessment of biological condition is ongoing and becomes cost-effective once Phase 1 
has been completed, and the thresholds for determining attainment or non-attainment (impairment) 
have been established. The establishment of reference conditions (through actual sites or other 
means) is crucial to the determinati.on of metric and index thresholds. These thresholds are essential 
elements in performing the assessment. It is possible that reference conditions (and resultant 
thresholds) will need to be established on a seasonal basis to accommodate year-round sampling and 
assessment. If data are available, a dose/response relationship between specific or cumulative 
stressors and biological condition will provide information on a gradient response, which can be a 
powerful means of determining impairment thresholds. 

The 2 phases in data analysis for the multimetric approach are discussed separately in the following 
section. The reader is referred to supporting documentation cited throughout for more in-depth 
discussion of the concepts of multimetric assessment. 

9.1.1 Metric Selection, Calibration, And Aggregation Into an Index 

The development of biological indicators as part of a bioassessment program and as a framework for 
biocriteria is an iterative process where the site classification and metric selections are revisited at 
various stages of the analysis. However, once this process has been completed and the various 
technical issues have been addressed, continued monitoring becomes cost-effective. The conceptual 
process for proceeding from measurements to indicators to assessment of condition is illustrated in 
Figure 9-2 (Paulsen et al. 1991; Barbour et al., 1995; Gibson et al., 1996). 

Index development outlined in this section requires a stream classification framework to partition 
natural variability and in which metrics are evaluated for scientific validity. The core metrics 
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representing various attributes of the targeted aquatic assemblage can be either aggregated into an 
index or retained as individual measures. 

Step 1. Classify the Stream Resource 

Classification is the partitioning of 
natural variability into groups or 
classes of stream sites that are 
relatively homogeneous with regard 
to physical, chemical, and biological 
attnbutes. 

Site classification provides a framework for organizing and 
interpreting natural variability among streams; ecoregions 
are a principal example of a classification framework 
(Omernik 1995). However, classification variables can be 
at a'coarser or finer scale than ecoregions or subecoregions, 
such as elevation and drainage area. Elevation was 
determined to be an important classification variable in 
montane regions of the country (Barbour et al. 1992, 1994, 

, Spindler 1996). Spindler (1996) found that benthic data 
adhered more closely to elevation than to ecoregions. Ohio EPA (1987) found that stream size (or 
drainage area) was a covariate and not a determinant of stream classes. The number of fish species 
increased with stream size (Figure 9-3). 

Classification is best accomplished with reference sites that reflect the most natural and 
representative condition of the region. Candidate reference sites that are based on minimally 
degraded physical habitat and water chemistry are used as the basis for stream classification. 

9-4 

1. Stream Classification -The 
biological data are used to group 
reference sites into homogeneous 
classes 

2. Metric Identification -Those 
candidate attributes that are 
ecologically relevant to assemblage 
and zoogeography are Identified 

3. Metric Calibration-Core metrics 
are those that are sensitive to 
pollution and are Informative of the 
ecological relationships of the 
assemblage to specific stressors or 
cumulative Impacts 

4. Index Development-Core 
metrics, whose values vary In scale, 
are transformed to dimensionless 
numbers for aggregation 

5. Threshold Establishment-The 
threshold (biocriterion) of the index 
for discriminating between impaired 
and unimpaired is determined to 
provide a basis for assessment 

Biological 
Indicators 

Figure 9-2. Process for developing assessment thresholds (modified from Paulsen et 
al. (1991] and Barbour et al. (1995]). Dotted lines indicate use of individual metric. 
information to aid in the evaluation of biological condition and cause of impairment. 
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Quantitative criteria for reference sites aid in 
a consistent framework for selection. An 
example of quantitative criteria for 
identifying reference sites in a statewide 
study for Maryland (Roth et al., 1997) is 
presented below (a reference site must meet 
all 12 criteria): 

1. pH;;:: 6; ifblackwater stream, then pH 
< 6 and DOC;;:: 8 mg/l 

2. ANC ;;:: 50 µeq/I 

3. DO;;:: 4ppm 

4. nitrate :5: 300 µeq/l 

5. urban la'nd use :5: 20% of catchment 
area 

30 

i 20 

~ 
'l:i 

~ 10 

~ 

0 

0 

5 

§ 

3 

0 

0 

2 3 4 5 6 

Stream Q"der 

6. forest land use ;;:: 25% of catchment 
area 

Figure 9-3. Species richness versus stream size (taken 
from Fausch et al. 1984). 

7. remoteness rating: optimal or suboptimal 

8. aesthetics rating: optimal or suboptimal. 

9. instream habitat rating: optimal or suboptimal 

10. riparian buffer width ;;:: 15 m 

11. no channelization 

12. no point source discharges 

Sites are initially classified according to distinctive geographic, physical, or chemical attributes. 
Refinement and confirmation of the site classes is accomplished using the biological data (Figure 9-
4 ). Classification is used to determine whether the sampled sites should be placed into specific 
groups that will minimize variance within groups and maximize variance among groups. As an 
example, 3 ecoregionally based delineations (bioregions) were effective at partitioning the variability 
among reference sites in Florida (Figure 9-5). 

Components of Step 1 include: 

• Identify classification alternatives. Use physical and chemical parameters that are minimally 
influenced by human activity to identify classes for testing. 

• Identify candidate reference sites that meet the criteria of most "natural" conditions of region. 

• Test alternative classification schemes of subecoregion, stream type, elevation, etc., using 
multiple metric and non-metric biological characteristics including measures such as species 
composition and EPT taxa (Figure 9-5). Several multivariate classification and ordination 
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methods, and univariate 
descriptions and tests, can 
assist in this process 
(Reckhow and Warren
Hicks 1996, Gerritsen 
1995, 1996, Barbour et al. 
1996b). 

• Evaluate classification 
alternatives and determine 
best distinction into 
groups or classes using 
biological data. By 
confirming resource 
classification based on · 
biological data, site 
classes are identified that 
adequately partition 
variability. 
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Dimension 1 

Figure 9-4. Results of mutivariate ordination on benthic 
macroinvertebrate data from "least impaired" streams from 
Maryland, using nonmetric multidimensional scaling (NMDS) of 
Bray-Curtis dissimilarity coefficients. 

Step 2. Identify Potential M~asures For Each Assemblage 

A metric is a characteristic of 
the biota that changes in some 
predictable way with increased 
human influence. 

Metrics allow the investigator to use meaningful indicator 
attributes in assessing the status of assemblages and communities 
in response to perturbation. The definition of a metric is a 
characteristic of the biota that changes in some predictable way 
with increased human influence (Barbour et al. 1995). For a 
metric to be useful, it must have the following teclmical 

i attributes: (1) ecologically relevant to the biological assemblage 
or community under study and to the specified program objectives; (2) sensitive to stressors and 
provides a response that can be discriminated from natural variation. The purpose of using multiple 
metrics to assess biological condition is to aggregate and convey the information available regarding 
the elements and processes of aquatic communities. 

All metrics that have ecological relevance to the assemblage under study and that respond to the 
targeted stressors are potential metrics for testing. From this "universe" of metrics, some will be 
eliminated because of insufficient data or because the range of-values is not sufficient for 
discrimination between natural variability and anthropogenic effects. This step is to identify the 
candidate metrics that are most informative, and 
therefore, warrant further analysis. 

Summer 1993 

The potential measures that are relevant to the 
ecology of streams within the region or state 
should be selected to ensure that various aspects 
of the elements and processes of the aquatic 
assemblage are addressed. Representative 
metrics should be selected from each of 4 
primary categories: (1) richness measures for 
diversity or variety of the assemblage; (2) 
composition measures for identity and 
dominance; (3) tolerance measures that represent 
sensitivity to perturbation; and (4) trophic or 
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Figure 9-5. An example of a metric that illustrates 
classification of reference stream sites in Florida 
into bioregions. 
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habit measures for information on feeding strategies and guilds. Karr and Chu (1999) suggest that 
measures of individual health be used to supplement other metrics. Karr has expanded this concept 
to include metrics that are reflective of landscape level attributes, thus providing a more 
comprehensive multimetric approach to ecological assessment (Karr et al. 1987). See Table 9-1 for 
potential metrics that have been useful for periphyton, benthic macroinvertebrates, and fish are 
summarized in Chapters 6, 7, and 8, respectively. 

Components Qf Step 2 include: 

• Review value ranges of potential metrics, and eliminate those that have too many zero values 
in the population of reference sites to calculate the metric at a large enough proportion of 
sites. 

• Use descriptive statistics (central tendency, range, distribution, outliers) to characterize metric 
performance within the population ofreference sites of each site class. 

• Eliminate metrics that have too high variability in the reference site population that they can 
not discriminate among sites of different condition. The potential for each measure is based 
on possessing enough information and a specific range of variability to discriminate among 
site classes and biological condition. 

Step 3. Select Robust Measures 

Core metrics are those that will discriminate between good and poor quality ecological conditions. It 
is important to understand the effects of various stressors on the behavior of specific metrics. 
Metrics that are responsive to specific pollutants or stressors, where the response is well
characterized, are most useful as a diagnostic tool. Core metrics are those that represent diverse 
aspects of structure, composition, individual health, or processes of the aquatic biota. Together they 
form the foundation for a sound, integrated analysis of the biotic condition to judge attainment of 
biological criteria. 

The ability of a biological metric to 
discriminate between "known" 
reference conditions and "known" 
stressed conditions (defined by 
physical and chemical characteristics) 
is crucial in the selection of core 
metrics for future assessments. 

Discriminatory ability of biological metrics can be 
evaluated by comparing the distribution of each metric at a 
set of reference sites with the distribution of metrics from 
a set of "known" stressed sites (defined by physical and 
chemical characteristics) within each site class. Ifthere is 
minimal or no overlap between the distributions, then the 
metric can be considered to be a strong discriminator 
between reference and impaired conditions (Figure 9-6). 

As was done with candidate reference sites (see Step 1), criteria are established to identify a 
population of "known" stressed sites based on physical and chemical measures of degradation. An 
example set of criteria established for Maryland streams for which failure indicated a stressed site for 
testing discriminatory power (Roth et al. 1997) is as follows: 

• pH ~ 5 and ANC ~ 0 µeq/l (except for blackwater streams, DOC ~ 8 mg/I) 

• D0~2ppm 

• .nitrate> 500 µMil and DO< 3 ppm 

• instream habitat rating poor and urban land use > 50% of catchment area 
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• instream habitat rating poor and bank stability rating poor 

• instream habitat rating poor and channel alteration rating poor 

Table 9-1. Some potential metrics for periphyton, benthic macroinvertebrates, and tish that could be 
considered for streams. Redundancy can be evaluated during the calibration phase to eliminate 
overlapping metrics. ' 

Richness Measures Composition Tolerance Measures Trophic/Habit 
Measures Measures 

I . Total no. of taxa . %community . % tolerant diatoms . % motile taxa 
s;I . No. of common similarity . % sensitive taxa . Chlorophyll a 
! nondiatom taxa . % live diatoms . % aberrant diatoms . % saprobiontic 
.Cl . No. of diatom taxa . Diatom (Shannon) . % acidobiontic . % eutrophic 
~ diversity index . % alkalibiontic ... 
i:i.. . % halobiontic 

. No. Total taxa . %EPT . No. Intolerant Taxa . No. Clinger taxa .s . No. EPTtaxa . % Ephemeroptera . % Tolerant . % Clingers f 
,Q . No. Ephemeroptera . % Chironomidae Organisms . % Filterers 

u ... tax a . Hilsenhoff Biotic . % Scrapers :a t: -... . No. Plecoptera taxa Index (HBI) 
ii~ . No. Trichoptera taxa . % Dominant Taxon 

CQ ·c; ... 
u ... 
~ 

. Total no. of native . % pioneering . No. and identity of . % omnivores 
fish species species intolerant species . % insectivores . No. and identity of . Number offish . % of individuals as . % top carnivores 

.Cl darter species per unit of tolerant species 

ii! . No. and identity of sampling effort . % of individuals as 
sunfish species related to drainage hybrids . No. and identity of area . % of individuals with 
sucker species disease, tumors, fin 

damage, and skeletal 
anomalies 

Step 3 can be separated into 2 elements that correspond to discrimination of core metrics (element 1) 
and determination ofbiological/physicochemical associations (element 2). Components of these 
elements include: 

Element I Select core measures that are best for discriminating degraded condition 

• Good (reference) desikations of stream sites should be based on land use, physical and 
chemical quality, and habitat quality. 

• Poor (stressed) designations of stream sites for testing impairment discriminations are also 
based on judgement criteria involving land use, physical and chemical and quality, and habitat 
quality. 

• Determine which biological metrics best discriminate between the reference sites and sites 
with identified anthro:pogenic stressors. 
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• Those metrics having the 
strongest discriminatory power 
will provide the most 
confidence in assessing 
biological condition of 
unknown sites. 

Element 2 Determine the 
associations/linkages 
between candidate 
biological and 
physicochemical 
measures 
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• Plot relationship of metric Figure 9-6. Example of discrimination, using the EPT index, 
values against various stressor between reference and stressed sites in Rocky Mountain 
categories, e.g., chemical streams, Wyoming. 
concentrations, habitat 
condition and other measured stressors. 

• If desired, multivariate ordination models may be used to elucidate gradients of response of 
metrics to stressors. 

• Monotonic relationships between metrics and stressors allow the use of extreme values 
(highest or lowest) as reference condition. 

• Some metrics may not always be monotonic. For example, total biomass and taxa richness 
values may exceed the reference at intermediate levels of nutrient enrichment. 

• Multiple metrics should be selected to provide a strong and predictable relationship with 
stream condition. · 

Step 4. Determine the best aggregation of core measures for indicating ~tatus and change in 
condition 

An index provides a 
means of integrating 
information from a 
. composite of the various 
measures of biological 
attributes. 

The purpose of an index is to provide a means of integrating 
information from the various measures of biological attributes (or 
metrics). Metrics vary in their scale-they are integers; percentages, 
or dimensionless numbers. Prior to developing an integrated index 
for assessing biological condition; it is necessary to standardize core 
metrics via transformation to unitless scores. The standardization 
assumes that each metric has the same value and importance (i.e., 
they are weighted the same), and that a 50% change in one metric is 

of equal value to assessment as a 50% change in another. 

Where possible, the scoring criterion for each metric is based on the distribution of values in the 
population of sites, which include reference streams; for example, the 95th percentile of the data 
distribution is commonly used (Figure 9-7) to eliminate extreme outliers. From this upper percentile, 
the range of the metric values can be standardized as a percentage of the 95th percentile value, or 
other (e.g., trisected or quadrisected), to provide a range of scores. Those values that are closest to 
the 95th percentile would receive higher scores, and those having a greater deviation from this 
percentile would have lower scores. For those metrics whose values increase in response to 
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perturbation (see Table 7-2 for examples of "reverse" metrics for benthic macroinvertebrates) the 5th 
percentile is used to remove outliers and to form a basis for scoring. 

Alternative methods for scoring metrics, as illustrated in Figure 9-7, are currently in use in various 
parts of the US for multimetric indexes. A "trisection" of the scoring range has been well
documented (Karr et al. 1986, Ohio EPA 1987, Fore et al. 1996, Barbour et al. 1996b). A 
"quadrisection" of the range has been found to be useful for benthic assemblages (DeShon 1995, 
Maxted et al. in press). More recent studies are finding that-a standardization of all metrics as 
percentages of the 951

h percentile value yields the most sensitive index, because information of the 
component metrics is retained (Hughes et al. 1998). Unpublished data from statewide databases for 
Idaho, Wyoming, Arizona, and West Virginia, are supportive of this third alternative for scoring 
metrics. Ideally, a composite of all sites representing a gradient of conditions is used. This situation 
is analogous to a determination of a dose/response relationship and depends on the ability of 
incorporating both reference and non-reference sites. 

Aggregation of metric scores Simplifies management and decision making so that a single index 
value is used to determine whether action is needed. Biological condition of waterbodies is judged 
based on the summed index value (Karr et al. 1986). If the index value is above a criterion, then the 

I 

stream is judged as 11optimal11 or "excellent" in condition. The exact nature of the action needed 
(e.g., restoration, mitigation, pollution enforcement) is not determined by the index value, but by 
analyses of the component metrics, in addition to the raw data and integrated with other ecological 
information. Therefore, the index is not the sole determinant of impairment and diagnostics, but 
when used in concert with the component information, strengthens the assessment (Barbour et al. 
1996a). · 

Components of Step 4 include: 

• 

• 

Determine scoring crit~ria for each metric (within each site class) from the appropriate 
percentile of the data distribution (Figure 9-7). If the metric is associated with a significant 
covariate such as watershed size, a scatterplot-ofthe metric and covariate (Figure 9-3) and a 

I 

moving estimate of the appropriate percentile, are used to determine scoring criteria as a 
function of the covariate (e.g., Pausch et al. 1984, Plafkin etal. 1989). 

I • 

Test the ability of the final index to discriminate between populations of reference and 
anthropogenically affected (stressed) sites (Figure 9-8). Generally, indices (aggregate of 
metrics) discriminate better than individual metrics (e.g., total taxa is generally a weak metric 
because of inconsistency 
in taxonomic resolution). 
Those sites that are 
misclassified with regard 
to "reference" and · 
"stressed" can be 
identified and evaluated 
for reassignment. 

maximum --* 
0 

0 

95th percentlle - - - - - - - - - - - - - - - - - - - - - -ioo- - -
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Step 5. Index thresholds for 
assessment and biocriteria 0 
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I 

The multimetric index value f~r a 
site is a summation of the scores 
of the metrics and has a finite 
range within each stream class. and 

9-10 

All 
Sites 

Trisection . Quadrisectlon Percentage 
of standard 

Scoring 'Methods 

Figure 9-7. Basis of metric scores usilllg the 95th percentile as a 
standard. 
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Biocriteria are based on thresholds 
determined to differentiate impaired 
from non-impaired conditions. While 
these thresholds may be subjective, the 
performance of the a priori selected 
reference sites will ultimately verify the 
appropriateness of the threshold. 

index period depending on the maximum possible scores 
of the metrics (Barbour et al. 1996c). This range can be 
subdivided into any number of categories corresponding to 
various levels of impairment. Because the metrics are 
normalized to reference conditions and expectations for 
the stream classes, any decision on subdivision should 
reflect the distribution of the scores for the reference sites. 
For example, division of the Wyoming benthic IBI range 
(aggregation of metric scores) within each stream class 

provides 5 ordinal rating categories for assessment of impairment (Stribling et al. 1999, Figure 9-8). 

The 5 rating categories are used to assess the condition of both reference and non-reference sites. 
Most of the reference sites should be rated as good or very good in biological condition, which would 
be as expected.· However, a few reference sites may be given the rating as poor sporadically among 
the collection dates. If a "reference" site consistently receives a fair or poor rating, then the site 
should be re-evaluated as to its proper assignment. 
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Figure 9-8. Discriminatory power analysis of the Wyoming Benthic Index of Biotic 
Integrity. The population of stressed sites was determined a priori. The 251

h 

percentile of the reference distribution determined the threshold, or separation 
between "good" and "fair" condition ratings. All other condition ratings resulted 
from equidistant sectioning of the remaining index range. The shaded region 
represents the 90% confidence limits around a single observation (no replication) 
falling near the critical threshold. 
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I 

Putative reference sites may be rated "poor" for several reasons: 

• Natural variability - owing to seasonal, spatial, and random biological events, any reference 
site may score below the reference population 1 O'h percentile. If due to natural variability, a 
low score should occur 10% of the time or less. 

• Impairment - stressors that were not detected in previous sampling or surveys may occur at 
a "reference" site; for example, episodic non-point-source pollution or historical contamination 
may be present at a site. 

I 

• Non-representative site - reference sites are intended to be representative of their class. If 
there are no anthropogenic stressors, yet a "reference" site consistently scores outside the 
range of the rest of the reference population the site may be a special or unique case, or it may 
have been misclassified, and actually belong to another class of streams. 

I 

An understanding of variability is necessary to ensure that sites that are near the threshold are rated 
with known precision (discussed in more detail in Chapter 4). To account for variance associated 
with measurement error in an assessment, replication is required. The first step is to estimate the 
standard deviation of repeated measures of streams. The standard deviation is calculated as the root 
mean square error (RMSE) of an analysis of variance (ANOVA), where the sites are treatments in the 
ANOVA. 

As an example, the question of precision was tested for the Wyoming Benthic IBI scores in the stream 
classes. This study showed that the 95% confidence interval (Cl) around a single sample is ±8 points, 
on a scale of 100 (Table 9-2). What if a single site was sampled with no replication and found to be 
points below the biocriterion? The rightmost column (Table 9-2) shows that a triplicate sample is 
required for a 95% CI less than 5 points. These conclusions make 3 assumptions: 

I 

• measurement error is normally distributed, 

• measurement error is not affected by subecoregion or impairment, and 

• the sample standard deviation of repeated measures is an unbiased and precise estimate of 
population measurement error. 

I 

Components of Step 5 include: 

' • The range in possible scores for each stream class is the minimum number of metrics (if a 
score of 1 is assigned to greatest level of degradation) to the maximum aggregate of scores. 
Pentasect, quadrisect, or trisect this range, depending on how many biological condition 
categories are desired. 

• Evaluate the validity of these biological condition categories by comparing the index scores of 
the reference and known stressed sites to those categories. If reference sites are not rated as 
good or very good, then some adjustment in either the biological condition designations or the 
listing ofreference sites may be necessary. 

• Test for confidence in multimetric analysis to determine biological condition for sites that fall 
within close proximity to threshold. Calculate precision and sensitivity values to determine 
repeatability and detectable differences that will be important in the confidence level of the 
assessment. ' 
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Table 9-2. Statistics of repeated samples in Wyoming and the detectable difference (effect size) at 0.10 
significance level. The index is on a 100 noint scale (taken from Striblin2 et al. 1999). 

Standard Deviation Approx. Detectable Differences (p = 0.10) 

for Repeated Approx. Coefficient of Single Duplicate Triplicate 
Metric Measures Mean• Variation(%) Samnle Samnles Samnles 

Total Taxa 4.1 35.9 11.5 7 taxa: 5 taxa 5 taxa 

Ephemeroptera 0.9 6.8 13.3 2 taxa 1 taxa 1 taxa 
tax a 

Plecontera taxa 1.0 4.8 21.2 2 taxa 1 taxa 1 taxa 
Trichoptera taxa 1.1 6.9 15.3 2 taxa 1 taxa 1 taxa 
% non-insects 3.8 8.9 42.9 6.3% 4.4% 4.3% 

% diptera 1.3 5.1 25.0 2.1 %. 1.5 % 1.4 % 
(non-chironornid) 

HBI 0.27 3.43 7.85 0.44 units 0.31 units 0.26 units 

% 5 dominant taxa 4.3 64.2 6.7 7.1 % 5.0% 4.1 % 

% scraoers 4.8 25.5 18.9 7.9% 5.6% 4.6% 

Index 2.0 70.0 2.9 3.3 units 2.3 units 1.9 units 
a: Mean of25 replicated sites; population means may differ. 

9.1.2 Assessment of Biological Condition 

Once the framework for bioassessment is in place, conducting bioassessments becomes relatively 
straightforward. Either a targeted design that focuses on site-specific problems or a probability-based 
design, which has a component of randomness and is appropriate for 305(b), area-wide, and 
watershed monitoring, can be done efficiently. Routine monitoring of reference sites should be based 
on a random selection procedure, which will allow cost efficiencies in sampling while monitoring the 
status of the reference condition of a state's streams. Potential reference sites of each stream class 
would be randomly selected for sampling, so that an unbiased estimate of reference condition can be 
developed. A randomized subset ofreference sites can be resampled at some regular interval (e.g., a 
4 year cycle) to provide information on trends in reference sites. 

A reduced effort in monitoring reference sites allows more investment of time into assessing other 
stream reaches and problem sites. Through use of Geographical Information System (GIS) and 
station location codes, assessment sites throughout the state can be randomly selected for sampling as 
is being done for the reference sites. This procedure will provide a statistically valid means of 
estimating attainment of aquatic life use for the state's 305(b) reporting. In addition, the multimetric 
index will be helpful for targeted sampling at specific problem areas and judging biological condition 
with a procedure that has been calibrated regionally (Barbour et al. 1996c). To evaluate possible 
influences on the biological condition of sites, relationships among total bioassessment scores and 
physicochemical variables can be investigated. These relationships may indicate the influence of 
particular categories of stressors on the biological condition of individual sites. For example, a strong 
negative correlation between total bioassessment score and embeddedness would suggest that siltation 
from nonpoint sources could be affecting the biological condition at a site. Considerations relevant to 
assessment and diagnostics of biological condition are as follows: 

• Evaluate the relationship of biological response signatures such as functional 
attributes (reproduction, feeding group responses, etc.) to specific stressors. 

• Hold physical habitat relationships constant and look for associations with other 
physical stressors (e.g., hydrologic modification, streambed stability), chemical 
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stressors (e.g., point-source discharges or pesticide application to cropland), 
biological stressors (i.e., exotics), and landscape measures (e.g., impervious surface, 
Thematic mapper land use classes, human population census information, landscape 
ecology parameter of dominance, contagion, fractal dimension). 

' 

• Explore the relationship between historical change in biota and change in landscape 
(e.g., use avail~ble historical data from the state or region). 

9.2 DISCRIMINANT MODEL INDEX 

Discriminant analysis may be used to develop a model that will divide, or discriminate, observations 
among two or more predetermilled classes. Output of discriminant analysis is a function that is a 
linear combination of the inputvariables, and that obtains the maximum separation (discrimination) 
among the defined classes. The model may then be used to determine class membership of new 
observations. Thus, given a set of unaffected reference sites, and a set of degraded sites (due to 
toxicity, low DO, or habitat degradation), a discriminant function model can identify variables that 
will discriminate reference from degraded sites. 

Developing biocriteria with a discriminant model requires a training data set to develop the 
discriminant model, and a confirmation data set to test the model. The training and confirmation data 
may be from the same biosurvey, randomly divided into two, or they may be two consecutive years of 
survey data, etc. All sites in each data set are identified by degradation class (e.g., reference vs 
stressed) or by designated aquatic life use class. To avoid circularity, identification ofreference and 
stressed, or of designated use classes, should be made from non-biological information such as quality 
of the riparian zone and other habitat features; presence of known discharges and nonpoint sources, 
extent of impervious surface in the watershed, extent of land use practices, etc. 

I 

One or more discriminant function models are developed from the training set, to predict class 
membership from biological data. After development; the model is applied to the confirmation data 
set to determine its performance: The test determines how well the model can assign sites to classes, 
using independent data that were not used to develop the model. More information on discriminant 
analysis is in any textbook on multivariate statistics (e.g., Ludwig and Reynolds 1988, Jongman et al. 
1987, Johnson and Wichern 1992). 

An example of this approach is the hierarchical decision-making technique used by Maine DEP. It 
begins with statistical models (linear discriminant-analysis) to make an initial prediction of the 
classification of an unknown sample by comparing it to characteristics of each class identified in the 
baseline database (Davies et al. 1993). The output from analysis by the primary statistical model is a 
list of probabilities of membership for each of four groups designated as classes A, B, C, and 
nonattainment (NA) of Class C (Table 9-3). Subsequent models are designed to distinguish between a 
given class and any higher classes as one group, and any lower classes as a second group. 

I 

' 

One or more discriminant models to predict class membership are developed from the training set. 
The purpose of the discriminant analysis here is not to test the classification (the classification is 
administrative rather than scientific), but to assign test sites to one of the classes. 

Stream biologists from Maine DEP assigned a training set of streams to four life use classes. In 
operational assessment, sites are evaluated with the two-step hierarchical models. The first stage 
linear discriminant model is a~plied to estimate the probability of membership of sites into one of the 
four classes (A, B, C, or NA). Second, the series of two-way models are applied to distinguish the 
membership between a given class and any higher classes, as one group. The model uses 31 
quantitative measures of community structure, including the HilsenhoffBiOtic Index, Generic Species 
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Richness," EPT, and EP values. Monitored test sites are then assigned to one of the four classes bas.ed 
on the probability of that result, and uncertainty is expressed for intermediate sites. The. classification 
can be the basis for management action if a site has gone down in class, or for reclassification to a 
higher class if the site has improved. 

Table 9-3. Maine's water quality classification system for rivers and streams, with associated biological 
standards taken from Davies et al. 1993). 

Aquatic 
Life Use Discriminant 

Class Management Biological Standard Class 

AA High quality water for recreation and Habitat natural and free flowing. A 
ecological interests. No discharges or Aquatic life as naturally occurs. 
impoundments permitted. 

A High quality water with limited human Habitat natural. Aquatic life as AandAAare 
interference. Discharges restricted to naturally occurs. indistinguish-
noncontact process water or highly able because 
treated wastewater equal to or better biota are "as 
than the receiving water. naturally 
Impoundments allowed. occurs." 

B Good quality water. Discharge of well Habitat minimally impaired. Ambient B 
treated effluent with ample dilution water quality sufficient to support life 
permitted. stages of all indigenous aquatic species. 

Only nondetrimental changes in 
community composition allowed. 

c Lowest water quality. Maintains the Ambient water quality sufficient to c 
interim goals of the Federal Water support life stages of all indigenous fish 
Quality Act (fishable/swimmable). species. Change in community 
Discharge of well-treated effluent composition may occur but structure 
permitted. and function of the community must be 

maintained. 

NA Not attaining 
Class C 

Maine biocriteria thus establish a direct relationship between management objectives (the three 
aquatic life use classes and nonattainment) and biological measurements. The relationship is 
immediately viable for management and enforcement as long as the aquatic life use classes remain the 
same. If the classes are redefined, a complete reassignment of streams and a review of the calibration 
procedure would be necessary. This approach is detailed by Davies et al. (1993). 

See Maine DEP's website for more information 
http://www.state.me.us/dep/blwq/biohompg.htm 

9.3 RIVER INVERTEBRATE PREDICTION AND CLASSIFICATION 
SCHEME (RIVP ACS) 

RIVPACS and its derivative, AusRivAS (Australian Rivers Assessment System) are empirical 
(statistical) models that predict the aquatic macroinvertebrate fauna that would be expected to occur at 
a site in the absence of environmental stress (Simpson et al. 1996). The AusRivAS models predict the 
invertebrate communities that would be expected to occur at test sites in the absence of impact. A 
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comparison of the invertebrates predicted to occur at the test sites with those actually collected 
provides a measure of biological impairment at the tested sites. The predicted taxa list also provides a 
"target" invertebrate community to measure the success of any remediation measures taken to rectify 
identified impacts. The type of taxa predicted by the AusRiv AS models may also provide clues as to 
the type of impact a test site is experiencing. This information can be used to facilitate further 
investigations e.g., the absence of predicted Leptophlebiidae may indicate an impact on a stream from 
trace metal input. 

These models are the primary ecological assessment analysis techniques for Great Britain (Wright et 
al. 1993) and Australia (Norris 1995). The models are based on a stepwise progression of 
multivariate and univariate analyses and have been developed for several regions and various habitat 
types found in lotic systems. Regional applications of the AusRivAS model, in particular, have been 
developed for the Australian states and territories (Simpson et al. 1996), and for streams in the Sierra 
and Cascade mountain ranges in California (Hawkins and Norris 1997). Users of these models claim 
rapid turn around of results is possible and output can be tailored for a range of users including 
community groups, managers, and ecologists. These attributes make RIVP ACS and AusRiv AS likely 
candidate analysis techniques for rapid bioassessment programs. 

' 

Although the same procedures are used to build all AusRiv AS models, each model is tailored to 
specific regions (or states) to provide the most accurate predicti011s for the season and habitat 
sampled. The stream habitats for which these models have been applied include the edge/backwater, 
main channel, riffle, pool, and macrophyte stands. The multihabitat sampling techniques used in 
many RBP programs have not yet been tested with a RIVP ACS model. The models can be 
constructed for a single season, or data from several seasons may be combined to provide more robust 
predictions. To date the RIVPACS/AusRivAs models have only been developed for the benthic 
assemblage. Discussion of RIVP ACS and AusRiv AS is taken from the Australian River Assessment 
System National River Health Program Predictive Model Manual by Simpson et al. (1996). As is the 
case with the multimetric approach, a more thorough treatment of the RIVP ACS/ AusRiv AS models 
can be obtained by referring to the citations of the supporting documentation provided in this 
discussion. 

The reader is directed to the AusRiv AS website for more specific information and guidance 
regarding these multivariate techniques. 

http://ausrivas.canberra.edu.au/ausrivas 
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DATA INTEGRATION AND 

REPORTING 

Human impacts on the biological integrity of water resources are complex and cumulative (Karr 
1998). Karr (1998) states that human actions jeopardize the biological integrity of water resources 
by altering one or more of five principal factors - physical habitat, seasonal flow of water, the food 
base of the system, interactions within the stream biota, and chemical quality of the water. These 
factors can be addressed in environmental management by shifting our focus from technology-based 
to water resource-based management strategies. This change in focus requires a commensurate shift 
from the measurement of pollutant loadings to a measurement of ecosystem health. Biological 
assessment addresses ecosystem health and cumulative impacts by concentrating on population and 
community level response rather than on discharger performance (Courtemanch 1995). 

The translation of biological data into a report that adequately conveys the message of the 
assessment is a critical process. It is important to identify the intended audience(s) for the report and 
to bear in mind that users of the report Will likely include groups (i. e. managers, elected officials, 
communities) who are not biologists. Reports must be coherent and easily understood in order for 
people to make informed decisions regarding the water resource. First, the data must be summarized 
and integrated, then clearly explained and presented. The use of a multimetric index provides a 
convenient, yet technically sound method for summarizing complex biological data for each 
assemblage (Karr et al. 1986, Plafkin et al. 1989). The procedures for developing the Multimetric 
Index for each assemblage is described in Chapter 9. The index itself is only an aggregation of 
contributory biological information and should not be used exclusive of its component metrics and 
data (Yoder 1991, Barbour et al. 1996a). However, the index and its component metrics serve as 
effective tools to communicate biological status of a water resource. · 

10.1 DATA INTEGRATION 

Once indices and values are obtained for each assemblage, the question becomes how to interpret all 
of the results, particularly if the findings are varied and suggest a contradiction in assessment among 
the assemblages? Also, how are habitat data used to evaluate relationships with the biological data? 
These questions are among the most important that will be addressed in this chapter. The integration 
of chemical and toxicological data with biological data is not treated in depth here. It is briefly 
described in Chapter 3 and discussed in more detail elsewhere (Jackson 1992, USEPA 1997c). 

10.1.1 Data Integration of Assemblages 

USEP A advises incorporating more than 1 assemblage into biocriteria programs whenever practical. 
Surveying multiple assemblages provides a more complete assessment of biological condition since 
the various assemblages respond differently to certain stressors and restoration activities. For 
instance, Ohio EPA found, in a study of the Scioto River, that fish responded (recovered) more 
quickly than did benthos to restoration activities aimed at reducing the effects of cumulative impacts 
(i.e., impoundments, combined sewer overflows, wastewater treatment plants, urbanization) (Yoder 
and Rankin 1995a). Although significant improvement was observed in the condition of both 
assemblages in the river from 1980 to 1991, the benthic assemblage was still impaired in several 
reaches of the river; whereas, the fish assemblage met Ohio's warm water habitat criterion in 1991 

-
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for many of the same reaches. The use 
of both assemblages enhanced the 
agency's assessment of trend analysis 
for the Scioto River. 

In addition, using more than 1 
assemblage allows programs to more 
fully assess the occurrence of multiple 
stressors and seasonal variation in the 
intensity of the stressors (Gibson etal. 
1996). Mount et al. (1984) found that 
benthic and fish assemblages 
responded differently to the same 
inputs in the Ottawa River in Ohio. 
Benthic diversity and abundance 
responded negatively to organic 
loading from a wastewater treatment 
plant and exhibited no observable 
response to chemical input from , 
industrial effluent. Fish exhibited no 
response to the organic inputs

1

and a 
negative response to metal 
concentrations in the water. 

= 

Figure 10-1. Cumulative frequency diagrams (CFD) for the 
IBI (upper) and the ICI {lower) comparing the pre-1988 and 
post-1988 status on a statewide basis from Ohio. In each 
case, estimated attainable level of future performance is 
indicated. The Warm Water Habitat (WWII) and 
Exceptional Warm Water Habitat (EWH) biological 
thresholds are given for each index. 

Integration of information from each 
assemblage should be done such that 
the results complement and supplement 
the assessment of the site. Trend 
analysis (monitoring changes over 
time) is useful to illustrate differences 
in response of the assemblages (Figure 
10-1). In this example of the Scioto 
River (Figure 10-1), the improvement 
in the fish Index of Biotic Integrity 
(IBI) and the benthic 
macroinvertebrate Index of Community Integrity (ICI) assemblages can be seen over time (1980 and 
1991) and over a length of the river (River Mile [RM] 140 to 90) (Yoder 1995a). 

' 

Biological attributes and indices can also be illustrated side-by-side to highlight differences and 
similarities in the results. Oftentimes, differences in the results are useful for diagnosing cause-and-
effect. ' 

10.1.2 Relationship Between Habitat and Biological Condition 

Historically, non-chemical impacts to biotic systems have not been a major focus of the nation's 
water quality agencies. Yet there is clear evidence that habitat alteration is a primary cause of 
degraded aquatic resources (USEPA 1997c). Habitat degradation occurs as a result ofhydrolegical 
flow modification, alteration of the system's energy base, or direct impact on the physical habitat 
structure. Preservation of an ecosystem's natural physical habitat is a fundamental requirement in 
maintaining diverse, functional aquatic communities in surface waters (Rankin 1995). Habitat 
quality is an essential measurement in any biological survey because aquatic fauna often have very 

I 
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specific habitat requirements independent of 
water-quality composition (Barbour et al. 1996a). 
Diagnos.tic evaluations are enhanced when 
assessment of the habitat, flow regime, and 
energy base are incorporated into the 
interpretation of the biological condition (USEP A 
1990b). 

The relationship between habitat quality (as 
defined by site-specific factors, riparian quality, 
and upstream land use) and biological condition 
can be graphed, as illustrated in Figure 10-2 to 
enhance data interpretation. On the X-axis, 
habitat is shown to vary in quality from 30 points, 
which is poor (nonsupporting of an acceptable 

•• 
Habitat Quality 

Figure 10-2. Relationship between the condition 
of the biological community and physical habitat. 

biological condition) to 85 points, which is good (comparable to the reference condition). Biological 
condition, represented by the fish IBI on the Y-axis, varies from 10 points (severely impaired) to 60 
points (excellent). Interpretation of the relationship between habitat and biology as depicted by 
Figure 10-2 can be summarized by 4 points relating to specific areas of the graph. 

1. The upper right-hand comer of the curve is the ideal situation where optimal habitat quality 
and biological condition occur. 

2. The decrease in biological condition is proportional to a decrease in habitat quality. 

3. Perhaps the most important area of the graph is the iower right-hand comer where degraded 
biological condition can be attributed to something other than habitat quality (Barbour et al. 
1996a). 

4. The upper left-hand comer is where optimal biological condition is not possible in a severely 
degraded habitat (Barbour et al. 1996a). 

A relationship between biology and habitat should be substantiated with a large database sufficient to 
develop confidence intervals around a regression line. 
habitat assessment approach, called the 

Rankin (1995) found that Ohio's visual-based 

Qualitative Habitat Evaluation Index (QHEI), 
explained most of the variation in the IBI for the 
fish assemblage. However, Rankin also pointed 
out that covariate relationships between 
aggregate riparian quality and land use of certain 
subbasins could be used to partition natural 
variability, In one example, Rankin illustrated 
how high-quality patches of habitat structure in 
otherwise habitat-degraded stream reaches may 
harbor sensitive species, thus masking the 
effects of habitat alteration. 
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Figure 10-3. Data from a study of streams in 
An informative approach to evaluating affects Florida's Panhandle • 
. from specific or cumulative stressors is to 
ascertain a gradient response of the aquatic 
community using a bivariate scatter plot. In one example provided by Florida DEP, a gradient 
response of the EPT taxa indicated a strong relationship to nitrogen in the stream (Figure 10-3). 
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When multiple data types (i.e., habitat, 
biological, chemical, etc.) are available, sun ray 
plots may be used to display the assessment 
results. As an example, the assessments of 
habitat, macroinvertebrates arid fish are 
integrated for evaluating of the condition of 
individual stream sites in a Pennsylvania 
watershed (Snyder et al. 1998). The assessment 
scores for each of the triad data types are 
presented as a percentage of reference condition 
(Figure 10-4). The area enclosed by each sun 
ray plot can be measured to provide a 
comparison of the biological and habitat 
condition among the sites of interest (Snyder et 
al. 1998). This technique helps determine the 
extent of impairment and also which ecological 
components are most affected. 

10.2 REPORTING 
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Figure 10-4. Comparison of integrated assessment 
(habitat, fish, and benthos) among stream sites in 
Pennsylvania. Station 16 is a reference site. 
(Taken from Snyder et al. 1998). 

Historically, reports containing assessment results and recommendations for further action have been 
designed to address objectives and data uses relevant to the specific monitoring program. 
Increasingly, however, assessment reports are designed to reach a broader, non-scientific audience 
including water resource managers and the environmentally conscious public. Communicating the 
condition of biological systems, and the impact of human activities on those systems, is the ultimate 
purpose of biological monitoring (Karr and Chu 1999). Reporting style and fomlat has become an 
important component in effectively communicating the findings of ecological assessments to diverse 
audiences. As pointed out by Karr and Chu (1999), effective communication can transform 
biological monitoring from a scientific exercise into a powerful tool for environmental decision 
making. 

10.2.1 Graphical Display 

Graphical displays are a fundamental tool for illustrating scientific infomlation. Graphs 
reveal-more effectively than do strictly statistical tools-patterns of biological response. Patterns 
include "outliers," which may convey unique information that can help diagnose particular problems 
or reveal specific traits of a site (Karr and Chu 1999). Examples of some of the most useful 
graphical techniques are presented for specific biological program objectives: 

I 
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1. Stream classification - a graph should illustrate the distinction between and among site 
classes or groups. Two common graphical displays are bivariate scatter plots (used in non
metric multidimensional scaling) and cluster dendrograms. 

Bivariate scatter 
plots-used for 
comparing the scatter 
or clustering of points 
given 2 dimensions. 
Can be used to 
develop regression 
lines or to incorporate 
3 factors (3-
dimensional) (Figure 
10-5). 

Cluster 
dendrogram-used to 
illustrate the 
similarities and 
dissimilarities of sites 
in support of classes 
(Figure 10-6). 
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Figure 10-5. Use of multidimensional scaling on benthic data to ascertain 
stream classification. The first and second axes refer to the dimensions of 
combinations of data used to measure similarity (Taken from Barbour et al. 
1996b). 
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Figure 10-6. Example of a cluster dendrogram, illustrating similarities and 
clustering of sites (x-axis) using biological data. 
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2. Problem Identification and Status of Water Resource -The status of the condition of water 
resources requires consolidating information from many samples and can be illustrated in 
several ways: 

Pie charts-used to 
illustrate proportional 
representation of the 
whole by its 
component parts. Can 
be sized according to 
magnitude or density 
(Figure 10-7) 

Box-and-whisker 
plots- used to 
illustrate population 
attributes (via 
percentile 
distribution) and 
provides some sense 
of variability (Figure 
10-8). 

10-6 

Very Good 36.4% 

Good 36.4% 

Figure 10-7. Results of the benthic assessment of streams in the Mattaponi 
Creek watershed of southern Prince George's County, Maryland. Percent of 
streams in each ecological condition category. (Taken from Stribling et al. 
1996b). 
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Figure 10-8. The population of values of the IBI in reference sites within each 
of the ecoregions of Ohio. (Contributed by Ohio EPA). 
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3. Trend monitoring and assessment - Monitoring over a temporal or spatial scale requires a 
graphical display depicting trends, which may show improvement, degradation, or no 
change. 

Line graphs-used to 
illustrate temporal or 
spatial trends that are 
contiguous. Assumes 
that linkage between 
points is linear 
(Figure 10-9). 
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Figure 10-9. Spatial and temporal trend of Ohio's Invertebrate Community 
Index. The Scioto River - Columbus to Circleville. (Contributed by Ohio 
EPA). 
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Figure 10-10. Cumulative distribution ofmacroinvertebrate index 
scores. 21 % of sites scored at or below 60. The median index score is 
75, where the cumulative frequency is 50%. 
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4. A determination of cause-and-effect - illustrating the source of impairment may not be a 
straightforward process. However, 

10-8 

certain graphs lend themselves to 
showing comparative results in 
diagnosing problems. 

Bar charts - used to display magnitude 
of values for discrete entities. Can be 
used to illustrate deviation from a value 
of central tendency (Figure 10-11). 

Sult Ray plots - used to compare more 
than 2 endpoints or data types. Most 
effective when reference condition is 
incorporated into axes or comparison 
(Figure 10-12). 

Box-and-whisker plots- used to 
illustrate population attributes (via 
percentile distribution). Distinction 
among plots illustrates degree of 
similarity/differences (Figure 10-13). 

Figure 10-11. Biological assessment of sites in the 
Middle Rockies, showing mean and standard 
deviation of repeated measures and the assessment 
threshold (dashed line). 
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Figure 10-12. Integration of data from habitat, 
fish, and benthic assemblages. 
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Figure 10-13. The response of the benthic 
macroinvertebrate assemblage (ICI) to various 
types of impacts (provided by Ohio EPA). 
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10.2.2 Report Format 

Two basic formats are recommended for reporting ecological assessments. Each of these formats is 
intended to highlight the scientific process, focus on study objectives, and judge the condition of the 
assessed sites. The first format is a summary report, targeted for use by managers in making 
decisions regarding the resource. This report format can also be an invaluable public information 
tool. The second report format is patterned after that of peer-reviewed journals and is primarily 
designed for informing a more technical audience. 

The Ecosummary is an example of the first report format. It has an uncomplicated style and conveys 
various information including study results. The simplicity of this format quickly and effectively 
documents results and assists a non-technical audience in making informed decisions. An executive 
summary format is appropriate. An executive summary format is appropriate to present the "bottom 
line" assessment for the Ecosummary, which will be read by agency managers and decision-makers. 
Technical appendices or supplemental documentation should either accompany the report or be 
available to support the scientific integrity of the study. 

These Ecosummaries are generally between 1-4 pages in length and lend themselves to quick and 
easy dissemination. Color graphics may be added to enhance the presentation or findings. An 
ex$11ple of an Ecosummary format used by Florida Department of Environmental Protection (DEP) 
is illustrated in Figure 10-14. This 1-page report highlights the purpose of the study as well as the 
results and significance of the findings. A summary of the ecological data in the form of bar charts 
and tables may be provided on subsequent pages. Because this study follows prescribed methOds 
and procedures, all of this documentation is not included in the report but is included in agency 
Standard Operating Procedures (SOPs). 

The second format for reporting is a scientific report, which is structured similarly to a peer
reviewed journal. The report should be peer-reviewed by non-agency scientists to validate its 
scientific credibility. An abstract or executive summary should be prepared to highlight the essential 
findings. As in a peer-reviewed journal article, the methods and results are presented succinctly and 
clearly. The introductory text should outline the objectives and purpose of the study. A discussion 
of the results should include supporting literature to add credence to the findings, particularly if there 
is a discussion of suspected cause of impairment. Preparation of a report using this format will 
require more time than the Ecosummary. However, this report format is more inclusive of 
supportive information and will be more important in litigious situations. · 
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APPENDIX A: 

SAMPLE DATA FORMS FOR THE PROTOCOLS 
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APPENDIX A-1: 

Habitat Assessment and Physicochemical Characterization Field 
Data Sheets 

Form 1: Physical Characterization/Water Quality Field Data Sheet 
Form 2: Habitat Assessment Field Data Sheet - High Gradient Streams 
Form 3: Habitat Assessment Field Data Sheet - Low Gradient Streams 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(FRONT) 

STREAM NAME LOCATION 

STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

INVESTIGATORS 

FORM COMPLETED BY DATE I REASON FOR SURVEY 
TIME AM PM 

WEATHER 
CONDITIONS 

Now Past 24 
hours 
0 

Has there been a heavy rain in the last 7 days? 
OYes ONo 

0 Air Temperature __ " C 
0 
0 
0 

%0 
-0 

storm (heavy rain) 
rain (steady rain) 

showers (intermittent) 
%cloud cover 
clear/sunny 

0 
0 % 
0-

Other ______________ ~ 

SITE LOCATION/MAP Draw a map of the site and indicate the areas sampled (or attach a photograph) 

STREAM Stream Subsystem 
CHARACTERIZATION 0 Perennial 0 Intermittent 0 Tidal 

Stream Origin 
0 Glacial 
0 Non-glacial montane 
0 Swamp and bog 

0 Spring-fed 
0 Mixture of origins 
OOther ___ _ 

Stream Type 
0 Coldwater 0 Warmwater 

Catchment Area ____ km2 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form I A-5 
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PHYSICAL CHARACTERIZATION/WATER QUALITY FIELD DATA SHEET 
(BACK) 

WATERSHED Predominant Surrounding Landuse Local Watershed NPS Pollution 
FEATURES 0 Forest 0 Commercial 0 No evidence 0 Some potential sources 

0 Field/Pasture 0 Industrial 0 Obvious sources 
0 Agricultural OOther 
0 Residential Local Watershed Erosion 

ONone OModerate OHeavy 

RIPARIAN 
VEGETATION' 

Indicate the dominant type and record the dominant species present 
0 Trees 0 Shrubs 0 Grasses 0 Herbaceous 

(18 meter buffer) 
dominant species present 

' 

IN STREAM Estimated Reach Length ___ m Canopy Cover 
FEATURES 0 Partly open 0 Partly shaded 0 Shaded 

Estimated Stream Width ___ m 

___ m' 
High Water Mark ___ m 

Sampling Reach Area 

Area in kln2 (m2xl000) ___ km2 
Proportion of Reach Represented by Stream 
Morphology Types 
0 Riffle % 0 Run % 

Estimated Stream Depth ___ m 0Pool_% ---

Surface Velocity ___ m/sec Channelized OYes ONo 
(at thalweg) 

OYes ONo Dam Present 

LARGE 'VOODY LWD ___ m' 
DEBRIS 

Density of L WD ___ m2/km2 (LWD/ reach area) 

A~UATIC Indicate the dominant type and record the dominant species present 
V GETATION 0 Rooted emergent 0 Rooted submergent 0 Rooted floating 0 Free floating 

0 Floating Algae 0 Attached Algae 

dominant species present 

Portion of the reach with aquatic vegetation __ % 

'VATERQUALITY Temperature "C Water Odors 
0 Normal/None 0 Sewage 

Specific Conductance 0 Petroleum OChemical 
OFishy 0 Other 

Dissolved Oxygen 
Water Surface Oils 

pH 0 Slick 0 Sheen OGlobs 0 Flecks 
ONone 0 Other 

Turbidity 
Turbidity ~f not measm·ed) 

WQ Instrument Used 0 Clear Slightly turbid OTurbid 
0 Opaque 0 Stained OOther 

SEDIMENT/ Odors Deposits 
SUBSTRATE ONormal OSewage 0 Petroleum 0 Sludge 0 Sawdust 0 Paper fiber OSand 

OChemical 0 Anaerobic ONone 0 Relict shells 0 Other 
OOther 

Looking atstones which arc not deeply 
Oils embeddedbre the undersides black in color? 
OAbsent 0 Slight OModerate 0 Profuse OYes No 

INORGANIC SUBSTRATE COMPONENTS ORGANIC SUBSTRATE COMPONENTS 
(should add up to 100%) (does not necessarily add up to 100%) 

Substrate Diameter % Composition in Substrate Characteristic % Composition in 
Type Sampling Reach Type Sampling Area 

Bedrock Detritus sticks, wood, coarse plant 

Boulder > 256 mm (10") 
materials (CPOM) 

Cobble 64-256 mm (2.5"-10") Muck-Mud black, very fine organic 

Oravcl 2-64 mm (0.l "-2.5") 
(FPOM) 

Sand 0.06-2mm (gritty) Marl grey, shell fragments 

Silt 0.004-0.06 mm 

Clay < 0.004 mm (slick) 

A-6 Appendix A-1: HabitatAssessment and Physicochemical Characterization Field Data Sheets - Form I 
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HABITAT ASSESSMENT FIELD DATA SHEET-IDGH GRADIENT STREAMS (FRONT) 

STREAM NAME LOCATION 

STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

INVESTIGATORS 

FORM COMPLETED BY DATE I REASON FOR SURVEY 
TIME AM PM 

Habitat 
Condition Category 

Parameter Optimal Suboptimal Marginal Poor 

Greater than 70% of 40-70% mix of stable 20-40% mix of stable Less than 20% stable 
1. Epifaunal substrate favorable for habitat; well-suited for habitat; habitat habitat; lack of habitat is 
Substrate/ epifaunal colonization full colonization availability less than obvious; substrate 
Available Cover and fish cover; mix of hotential; adequate desirable; substrate unstable or lacking. 

snags, submerged logs, abitat for maintenance frequently disturbed or 
undercut banks, cobble of populations; presence removed. 
or other stable habitat of additional substrate in 
and at stage to allow full the form ofnewfall, but 
colonization potential not yet prepared for 
(i.e., logs/snags that are colonization (may rate at 
not new fall and not high end of scale). 
transient). -

SCORE jgo-~9.c 'Tdfi1JI,.··· -= ,; ... • '- ."y~:f<~"'o .. 
<'ii 

Gravel, cobble, and ., ... 
Cl) 2. Embeddedness boulder particles are 0-
.5 25% surrounded by fine 
"a. sediment. Layering of = cobble provides diversity <'ii 

"' of niche space. 
.5 ·.q~{ .. _,~,,::r~: ... _:-_:;:.-

.14'0':':~; "Cl SCORE :.ZO. ''.\} 9 <'Jli~i:, · 17'.. ,~ · .. ., ..... 
<'ii = All four velocity/depth "; 
~ 3. Velocity/Depth regimes present (slow-., Regime deep, slow-shallow, fast-

..Q deep, fast-shallow) . 
fl (Slow is < 0.3 mis, deep 
~ is> 0.5 m.) ., 
't SCORE = i! 

Some new increase in <'ii Little or no enlargement Moderate deposition of Heavy deposits of fine i:i. 
4. Sediment of islands or point bars bar formation, mostly new gravel, sand or fine material, mcreased bar 
Deposition and less than 5% of the from gravel, sand or fine sediment on old and new development; more than 

bottom affected by sediment; 5-30% of the bars; 30-50% of the 50% of the bottom 
sediment deposition. bottom affected; slight 

deposition in pools. 
bottom affected; changing frequently; 
sediment deposits at pools almost absent due 
obstructions, to substantial sediment 
constrictions, and bends; 
moderate deposition of 

deposition. 

pools prevalent. 

SCORE .i'mi;2' t}~~.ti"'• 
Water reaches base of Water fills >75% of the 

5. Channel Flow both lower banks, and available channel; or 
Status minimal amount of <25% of channel 

channel substrate is substrate is exposed. 
exposed. 

SCORE :IP,·'-rb9Ait,;t8~1?. . 15Y'1};11!11'3i?: t.2 . • .. ,.,,. .;;;;;&)(. ·1, 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
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HABITAT ASSESSMENT FIELD DATA SHEET-IDGH GRADIENT STREAMS (BACK) 

Habitat 
Condition Category 

Parameter Optimal Suboptimal Marginal Poor 

Channelization or Some channelization Channelization may be Banks shored with 
6. Channel dredging absent or present, usually in areas extensive; embankments gabion or cement; over 
Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach 

normal pattern. evidence of past present on both banks; channelized and 
channelization, i.e., and 40 to 80% of stream disrupted. Instream 
dredging, (greater than reach channelized and habitat greatly altered or 
past 20 yr) may be disrupted. removed entirely. 
present, but recent 
channelization is not 
present. 

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 L 0 

Occurrence of riffles Occurrence of riffles Occasional riffle or Generally all flat water 
7. Frequency of relatively frequent; ratio infrequent; distance bend; bottom contours or shallow riffles; poor 
Riffles (or bends) of distance between between riffles divided provide some habitat; habitat; distance between 

riffles divided by width by the width of the distance between riffles riffles divided by the 
of the stream <7:1 stream is between 7 to divided by the width of width of the stream is a 
(generally 5 to 7); 15. the stream is between 15 ratio of>25. 

ij 
variety of habitat is key. to 25. 
In streams where riffles 

~ are continuous, 

ff placement of boulders or 
:; other lar_ge, natural 
c.. obstruction is important. e 
tl SCORE 20 19 18 17 16 15 14 13 12 11 JO 9 8 7 6 5 4 3 2 1 0 
c: 

-! Banks stable; evidence Moderately stable; Moderately unstable; 30- Unstable; many eroded 
b 8. Bank Stabllltk of erosion or bank infrequent, small areas of 60% of bank in reach has areas; "raw" areas .,,, .. (score each ban ) failure absent or erosion mostly healed areas of erosion; high frequent along straight 
0 ... minimal; little reotential over. 5-30% of bank in erosion potential during sections and bends; 
,Q 

Note: determine left for future prob ems. reach has areas of floods. obvious bank sloughing; 
'5 or right side by <5% of bank affected. erosion. 60-100% ofbank has 
~ facing downstream. erosional scars. :I 
i1 

SCORE_(LB) Left Bank 10 9 8 7 6 5 4 3 2 1 0 t .. 
.0 SCORE_(RB) RightBank I 0 .s 9 8 7 6 5 4 3 2 l ·o 
!'.! More than 90% of the 70-90% of the 50-70% of the Less than 50% of the .. 
'&: 9. Vegetative streambank surfaces and streambank surfaces streambank surfaces streambank surfaces 
e Protection (score immediate riparian zone covered by native covered by vegetation; covered by vegetation; 
I! each bank) covered by native vegetation, but one class disruption obvious; disruption of streambank .. vegetation, including of plants is not well- patches of bare soil or vegetation is very high; a. 

trees, understory shrubs, represented; disruhtion closely cropped vegetation has been 
ornonwoody evident but not af ecting vegetation common; less removed to 
macrophytes; vegetative full plant growth than one-halfofthe 5 centimeters or less in 
disfl!ption throu.gh potential to any great potential plant stubble average stubble height. 
grazmg or mowm~ extent; more than one- height remaining. 
minimal or not evident; half of the potential plant 
almost all plants allowed stub~le. height 
to grow naturally. remammg. 

SCORE_(LB) Left Bank 10 9 8 7 6 5 4 3 2 .l ·o .· 

SCORE (RB) Right Bank JO 9 8 7 6 5 4 3 2. 1 .0. ·.· 

Width of riparian zone Width ofriparian zone Width of riparian zone Width of riparian zone 
10. Riparian > 18 meters; human 12-18 meters; human 6-12 meters; human <6 meters: little or no 
Vegetath·e Zone activities (i.e., parking activities have impacted activities have impacted riparian vegetation due 
Width (score each lots, roadbeds, clear- zone only minimally. zone a great deal. to human activities. 
bank riparian zone) cuts, lawns, or crops) 

have not impacted zone. 

SCORE_(LB) Left Bank 10 9 8 7 6 5 4 3 2 ·1 0 

SCORE (RB) Right Bank 10 9 8 7 6 5 4 .3 2 J . 2o .. 

Total Score-----

A-8 Appendix A-1: Habitat Assessment and Physicochemical Characterization Field Data Sheets - Form 2 
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (FRONT) 

STREAM NAME 

STATION# RIVERMILE 

LAT LONG 

STORET# 

INVESTIGATORS 

FORM COMPLETED BY 

.:: .., 
OI .. .. 
b1I = i. 
= OI 

"' 

Habitat 
Parameter 

1. Epifaunal 
Substrate/ 
Available Cover 

SCORE 

2. Pool Substrate 
Characterization 

Optimal 

Greater than 50% of 
substrate favorable for 
epifaunal colonization 
and fish cover; mix of 
snags, submerged logs, 
undercut banks, cobble 
or other stable habitat 
and at stage to allow full 
colonization potential 
(i.e., logs/snags that are 
not new fall and not 
transient). -

·w;;g,'" ~~ 
J;,, .. ;~ 

LOCATION 

STREAM CLASS 

RIVER BASIN 

AGENCY 

DATE I REASON FOR SURVEY 
TIME AM PM 

Condition Category 

Suboptimal 

30-50% mix of stable 
habitat; well-suited for 
full colonization 
potential; adequate 
habitat for mamtenance 
of populations; presence 
of additional substrate in 
the form ofnewfall, but 
not yet prepared for 
colonization (may rate at 
high end of scale). 

Marginal 

10-30% mix of stable 
habitat; habitat 
availability less than 
desirable; substrate 
frequently disturbed or 
removed. 

Poor 

Less than 10% stable 
habitat; lack of habitat is 
obvious; substrate 
unstable or lacking. 

·= 'Cl 

Mixture of substrate 
materials, with gravel 
and firm sand prevalent; 
root mats and submerged 
vegetation common. 

~~..,,-:::n:&;~~~~ 

~;:Jiii;: .. ..... 
OI 
.a 

OI 

~ .. 
..Q 

.s 
~ 
~ .. 
8 
OI .. 
OI 
~ 

SCORE 

3. Pool Variability 

SCORE 

4. Sediment 
Deposition 

SCORE 

5. Channel Flow 
Status 

SCORE 

Even mix of large
shallow, large-deep, 
small-shallow, small
deep pools present. 

;2.~AJ19~ir~fa > ,ffffi:k .. ~·., 

Little or no enlargement 
of islands or point bars 
and less than <20% of 
the bottom affected by 
sediment deposition. 

Water reaches base of 
both lower banks, and 
minimal amount of 
channel substrate is 
exposed. 

Some new increase in 
bar formation, mostly 
from gravel, sand or fine 
sediment; 20-50% of the 
bottom affected; slight 
deposition in pools. 

.12"7:?'1,1 
Water fills >75% of the 
available channel; or 
<25% of channel 
substrate is exposed. 

Moderate deposition of 
new gravel, sand or fine 
sediment on old and new 
bars; 50-80% of the 
bottom affected; 
sediment deposits at 
obstructions, 
constrictions, and bends; 
moderate deposition of 
pools prevalent. 

Heavy deposits of fine 
material, mcreased bar 
development; more than 
80% of the bottom 
changing frequently; 
pools almost absent due 
to substantial sediment 
deposition. 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 3 A-9 
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HABITAT ASSESSMENT FIELD DATA SHEET-LOW GRADIENT STREAMS (BACK) 

Habitat Condition Category 
Parameter 

Ontimal Suboptimal Mareinal Poor 

Channelization or Some channelization Channelization may be Banks shored with 
6. Channel dredging absent or present, usually in areas extensive; embankments gabion or cement; over 
Alteration minimal; stream with of bridge abutments; or shoring structures 80% of the stream reach 

normal pattern. evidence of past present on both banks; channelized and 
channelization, i.e., and 40 to 80% of stream disrupted. Instream 
dredging, (greater than reach channelized and habitat greatly altered or 
past 20 yr) may be disrupted. removed entirely. 
present, but recent 
channelization is not 
present. 

SCORE 20 19 18 17 16 15 14 13 12 11 10 9 8 7 ;,l) 5 .c4i'' .. 3 •2 Af;ii 
The bends in the stream The bends in the stream The bends in the stream Channel straight; 

7. Channel increase the stream increase the stream increase the stream waterway has been 
Sinuosity length 3 to 4 times length 1 to 2 times length 1 to 2 times channelized for a long 

lon~er than if it was in a longer than if it was in a longer than if it was in a distance. 
straight line. (Note - straight line. straight line. 
channel braiding is 

-5 considered normal in 

~ 
coastal plains and other 
low-lying areas. This 

.!° parameter is not easily 

t rated in these areas.) 

SCORE 20 19 18 17 16 15 14 13 12 ll JO. :.9 8 :·r '6 5 4 3.'.':f . '"• 
t'l :'" ,1;.,;. 0, 
GI .. Banks stable; evidence Moderately stable; Moderately unstable; 30- Unstable; many eroded 
-= a 8. Bank Stabill~ of erosion or bank failure infrequent, small areas of 60% of bank in reach has areas; "raw" areas 
..., (score each ban ) absent or minimal; little erosion mostly healed areas of erosion; high frequent along straight .. potential for future over. 5-30% of bank in erosion potential during sections and bends; e problems. <5% of bank reach has areas of floods. obvious bank sloughing; ,.Q 

'5 affected. erosion. 60-100% of bank has 

Ci erosional scars. .. 
SCORE_(LB) Left Bank 10 9 8 7 6 5 4 3 '. ·' : ·:2,·,·;>' 1 .o ,;1 

"E .. SCORE (RB) Right Bank 10 9 8 7 6 ... s. 4 .••• ;;,:2:i·i"< l;Jiz'•. 1 ,}t q;;;·: f' 
.0 

~ More than 90% of the 70-90% of the 50-70% of the Less than 50% of the 
t 9. Vegetative streambank surfaces and streambank surfaces streambank surfaces streambank surfaces 
~ Protection (score immediate riparian zone covered by native covered by ve&etation; covered by vegetation; a each bank) covered by native vegetation, but one class disruption obvious; disruption of streambank 
f vegetation, including of plants is not well- patches of bare soil or vegetation is very high; .. 

lloc Note: determine trees, understory shrubs, represented; disruttion closely cropped vegetation has been 
lc:ft or right side by ornonwoody evident but not af ecting vegetation common; Jess removed to 
facing downstream. macrophytes; vegetative full plant growth than one-halfofthe 5 centimeters or less in 

disruption through potential to any great ~otential plant stubble average stubble height. 
grazing or mowing extent; more than one- eight remaining. 
minimal or not evident; halfof the potential plant 
almost all plants allowed stub~le. height 
to grow naturally. remammg. 

SCORE_(LB) Left Bank 10 9 8 7 6 .. 5 -- :~ +·· :<,J 2 .. ;;;:( . .. MJ 
SCORE (RB) Right Bank 10 9 8 7 6 5 4 .3 1·· 2 .. . .... L,~.·: ,Q;;;; ••' 

Width of riparian zone Width of riparian zone Width ofriharian zone 6- Width of riparian zone 
10. Riparian > 18 meters; human 12-18 meters; human 12 meters; uman <6 meters: little or no 
Vegetative Zone activities (i.e., parking activities have impacted activities have impacted riparian vegetation due 
Width (score each Jots, roadbeds, clear-cuts, zone only minimally. zone a great deal. to human activities. 
bank riparian zone) lawns, or crops) have not 

impacted zone. 

SCORE_(LB) Left Bank IO 9 8 7 6 5 4 ,, ···;?>!c:., ·· ··•. 2 ... · :•.t'I ,,:;';,•'" o ... ,,;.~·.: 
SCORE_(RB) Right Bank 10 9 8 7 6 ·5' ,·: 4·. 3 ' 2?> ,. . ,,,J :;<l'. ' /;'.:;; 

Total Score ____ _ 
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APPENDIX A-2: 

Periphyton Field and Laboratory Data Sheets 

Form 1: Periphyton Field Data Sheet 
Form 2: Periphyton Sample Log-In Sheet 
Form 3: Periphyton Soft Algae Laboratory Bench Sheet (front and back) 
Form 4: Periphyton Diatom Laboratory Bench Sheet (front and back) 

· Form 5: Rapid Periphyton Survey Field Sheet 

Rapid Bioassessment Protocols For Use in Streams an_d Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition A-11 
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PERIPHYTON FIELD DATA SHEET 

STREAM NAME LOCATION 

STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

INVESTIGATORS LOT NUMBER 

FORM COMPLETED BY DATE --- REASON FOR SUR,VEY 
TIME AM PM ---

HABITAT TYPES Indicate the percentage of each habitat type present 
0 Sand-Silt-Mud-Muck % 0 Gravel-Cobble % 0 Bedrock % 
0 Small Woody Debris % 0 Large Woody Debris __ % 0 Plants, Roots_% 
0Riffle __ % 0Run __ % 0Pool __ % 
0Canopy __ % 

SAMPLE Gear used 0 suction device 0 bar clamp sample 0 scraping 0 Other 
COLLECTION 

How were the samples collected? Owading Ofrombank Ofromboat 

If natural habitat collections, indicate the number of samples taken in each habitat type. 
0 Sand-Silt-Mud-Muck __ % 0 Gravel-Cobble __ % 0 Bedrock __ % 
0 Small Woody Debris __ % 0 Large Woody Debris __ % 0 Plants, Roots __ % 

GENERAL 
COMMENTS 

QUALITATIVE LISTING OF AQUATIC BIOTA 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare (<5%), 2 =Common (5% - 30%), 
3= Abundant (30% -70%), 4 =Dominant (>70%) 

Periphyton 

Filamentous Algae 

Macroohvtes 

0 

0 

0 

2 3 4 

2 3 4 

2 3 4 

Slimes 

Macroinvertebrates 

Fish 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 1 
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PERIPHYTON SAMPLE LOG-IN SHEET 

Date Collected Number of Preservation Station# Stream Name and Location - Date Received Lot Number Date of Completion 
Collected By Containers by Lab 

sorting mounting identification 

Serial Code Example: P0754001(1) 
P = Periphyton (B = Benthos, F =Fish)• 0754 =project number• 001 =sample number• (1) =lot number (e.g., winter 1996 =I; summer 1996 = 2) 
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PERIPHYTON SOFT ALGAE LABORATORY BENCH SHEET (FRONT) 
page __ of __ 

STREAM NAME LOCATION 

STATION# RIVE RM ILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# LOT# AGENCY 

COLLECTORS INITIALS DATE TAXONOMISTS INITIALS DATE 

SUBSAMPLE TARGET FOR SOFT ALGAE 0300 0400 0500 0 Other --

TAXANAME TALLY CODE #OF TCR CELLS 

Taxonomic certainty ratings (TCR) can be determined for each taxa or for the laboratory as a whole. The TCR scale is 1-5, with: 1 = 
most certain and 5 = least certain. If rating is 3-5, give reason. The number of cells for filamentous algae is an estimate of relative 
biomass. 

Total No. Algal cells Total No. Taxa 

Rapid Bioassessment Protocols For. Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 3 A-17 
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I 

PERIPHYrON SOFT ALGAE LABORATORY BENCH SHEET (BACK) 
' i 

I 

STREAM IDENTIFICATION CODE DATE COUNTED 

COUNTED TRANSECT LENGTH COUNTED TRANSECT WIDTH 

SIZE OF COVERGLASS TOTAL SAMPLE VOLUME 

VOLUME OF SAMPLE ON COVERGLASS SAMPLE DILUTION FACTOR 

PROPORTION OF SAMPLE COUNTED 

TOTAL NUMBER OF CELLS COUNTED 

TAXONOMY 

lD 
Date _____ _ 

AREA OF SUBSTRATE SAMPLED 

TOTAL ASSEMBLAGE CELL DENSITY 

Explain TCR ratings of 3-5: 

Other C-Or:unents (e,g. condition of algae): 

QC: QYES ONO QC Checker ______ ._ 

Algal recognition Q pass Q fail 
Verification complete Q YES Q NO 

General Comments (use this space to add additional comments): 
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l.''ERIPHYTON DIATOM LABORATORY BENCH SHEET (FRONT) 
page __ of __ 

STREAM NAME LOCATION 

STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# LOT# AGENCY 

COLLECTORS INITIALS DATE TAXONOMISTS INITIALS DATE 

SUBSAMPLE TARGET FOR DIATOM 0300 0400 0600 0 Other --

TAXANAME TALLY(# of valves) CODE 
#OF 

TCR CELLS 

Taxonomic certainty ratings (TCR) can be determined for each taxa or for the laboratory as a whole. The TCR scale is 1-5, with: 1 = 
most certain and 5 =least certain. If rating is 3-5, give reason. The number of cells for filamentous algae is an estimate ofrelative 
biomass. 

Total No. Algal cells Total No. Taxa 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 4 . A-19 
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PERIPHYTON DIATOM LABORATORY BENCH SHEET (BACK) 

TAXONOMY 

ID 

°""'------

Explain TCR ratings of 3-5: 

Other Comments (e.g. condition of algae): 

QC: OYES 

Algal recognition 
Verification complete 

ONO QC Checker _______ _ 

Opass 
OYES 

Ofail 
ONO 

General Comments (use this space to add additional comments): 

A-20 Appendix A-2: Periphyton Field and Laboratory Data Sheets - Form 4 
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STREAM NAME LOCATION 

STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# LOT# AGENCY 

COLLECTORS INITIALS DATE TAXONOMISTS INITIALS 

Macroalga #1 Maximum Length __________ _ 
Macroalga #2 Maximum Length __________ _ 

TRANSECT/ #DOTSIN MACRO ALGA MACRO ALGA #DOTS 

VIEW# GRID AREA #1 DOTS #2 DOTS MICROALGA 
COVERED COVERED SUBSTRATE 

TOTAL# DOTS AT SITE 

~ I General Comments: 
...... 

DATE 

MICROALGA #I 
DOTS COVERED BY 
THICK.NESS RANK 

0 0.5 I 2 3 

ASSESSED BY 

GRID AREA 

ID MACROALGA #1 

ID MACROALGA #2 

ID MICROALGA #1 

ID MICROALGA #2 

MICROALGA #2 
DOTS COVERED BY 
THICK.NESS RANK 

4 5 0 0.5 I 2 3 4 5 
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APPENDIX A-3: 

Benthic Macroinvertebrate Field and Laboratory Data Sheets 

Form 1: Benthic Macroinvertebrate Field Data Sheet 
Form 2: Benthic Macroinvertebrate Sample Log-In Sheet 
Form 3: Benthic Macroinvertebrate Laboratory Bench Sheet 
Form 4: Preliminary Assessment Score Sheet (Pass) 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition A-23 
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BENTIDC MACROINVERTEBRATE FIELD DATA SHEET 

STREAM NAME LOCATION 

STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

INVESTIGATORS LOT NUMBER 

FORM COMPLETED BY DATE REASON FOR SURVEY ---
TIME AM PM ---

HABITAT TYPES . Indicate the percentage of each habitat type present 
0Cobble __ % 0Snags __ % 0 Vegetated Banks __ % 0Sand __ % 
0 Submerged Macrophytes __ % 0 Other( ) __ % 

SAMPLE Gear used OD-frame 0 kick-net 0 Other 
COLLECTION 

How were the samples collected? Owading 0 from bank 0 from boat 

Indicate the number of jabs/kicks taken in each habitat type. 
OCobble __ OSnags __ 0 Vegetated Banks __ OSand __ 
0 Submerged Macrophytes __ 0 Other( )_ 

GENERAL 
COMMENTS 

QUALITATIVE LISTING OF AQUATIC BIOTA 
Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare, 2 =Common, 3= Abundant, 4 =Dominant 

Periphyton 

Filamentous Algae 

Macroohvtes 

0 

0 

0 

2 3 4 

2 3 4 

2 3 4 

FIELD OBSERVATIONS OF MACROBENTHOS 

Slimes 

Macroinvertebrates 

Fish 

0 

0 

0 

2 3 4 

2 3 4 

2 3 4 

Indicate estimated abundance: 0 =Absent/Not Observed, 1 =Rare (1-3 organisms), 2 =Common (3-9 
organisms), 3= Abundant (>10 organisms), 4 =Dominant (>50 organisms) 

Porifera 0 I 2 3 4 Anisoptera 0 1 2 3 4 Chironomidae 

Hydrozoa 0 1 2 3 4 Zygoptera 0 1 2 3 4 Ephemeroptera 

Platyhelminthes 0 1 2 3 4 Hemiptera 0 1 2 3 4 Trichoptera 

Turbe Ilaria 0 1 2 3 4 Coleoptera 0 1 2 3 4 Other 

Hirudinea 0 1 2 3 4 Lepidoptera 0 1 2 3 4 

Oligochaeta 0 l 2 3 4 Sialidae 0 1 2 3 4 

Isopoda 0 1 2 3 4 Corydalidae 0 1 2 3 4 

Amphipoda 0 1 2 3 4 Tipulidae 0 1 2 3 4 

Decapoda 0 1 2 3 4 Empididae 0 1 2 3 4 

Gastropoda 0 1 2 3 4 Simuliidae 0 1 2 3 4 

Bivalvia 0 1 2 3 4 Tabinidae 0 1 2 3 4 

Cnlcida" 0 1 2 3 4 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 1 

0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
0 1 2 3 4 
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BENTIDC MACROINVERTEBRATE SAMPLE LOG-IN SHEET 

Date Collected Number of Preservation Station Stream Name and Location Date Lot Number Date of Completion 
Collected By Containers # Received by 

Lab sorting mounting identification 

Serial Code Example: B0754001(1) 
B = Bentlfos (F =Fish; P = Periphyton) • 0754 =project number• 001 =sample number• (1) = lotnumber.(e.g., winter 1996 =1; summer 1996 = 2) 
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BENTIDC MACROINVERTEBRATE LABORATORY BENCH SHEET (FRONT) 
pa2e 0 f 

STREAM NAME LOCATION 

STATION# RIVERMILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

COLLECTED BY DATE LOT# 

TAXONOMIST DATE SUBSAMPLE TARGET 0 100 0 200 0 300 0 Other 

E nter F "I amuy an di G or enus an dS ipec1es name on bl kl" an me. 

Organisms No. LS TI TCR Organisms No. LS TI TCR 

Oligochaeta Megaloptera 

Hirudinea Coleoptera 

Isopoda 

Amphipoda Diptera 

Decapoda 

Ephemeroptera 

Gastropoda 

Pelecypoda 

Plecoptera 

Other 

Trichoptera 

Hemiptera 

Taxonomic certamty rating (TCR) 1-5:1=most certam, 5-Jeast certam. Ifrating 1s 3-5, give reason (e.g., mtssmg gills). LS- hfe stage: 
I= immature; P =pupa; A= adult TI= Taxonomists initials 

Total No. Organisms Total No. Taxa 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 3 A-29 
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BENTIDC MACROINVERTEBRATE LABORATORY BENCH SHEET (BACK) 

SUBSAMPLING/SORTING 
INFORMATION 

Sorter 

Date 

TAXONOMY 

ID 

Date 

I 

Number of grids picked: 

Time expenditure No. of_organisms 

' Indicate the presence of large or obviously abundant organisms: 

____ , ________________________________________________ __ 

QC: DYES ONO QC Checker __________ _ 

originally sorted checker originally sorted 

0/o sorting 
efficiency 

#organisms c :e~~~~~~sdm:y #organisms ) 

I 17 I l+I I =l._____.I 

~90%, sample passes 

<90%, sample fails, action taken 

Explain TCR ratings of3-5: 

Other Comments (e.g. condition of specimens): 

QC: DYES 

Organism recognition 
Verification complete 

ONO QC Checker _________ _ 

Opass 
DYES 

0 fail 
ONO 

General Comments (use thi~ space to add additional comments): 

A-30 Appendix A-3: BenthicMacroinvertebrate Field and Laboratory Da~a Sheets - Form 3 
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STREAM NAME 

STATION# 

LAT 

STORET# 

COLLECTED BY 

PRELIMINARY ASSESSMENT SCORE SHEET 
(PASS) 

LOCATION 

RIVERMILE STREAM CLASS 

LONG RIVER BASIN 

AGENCY 

pa2e 

DATE LOT# NUMBER OF SWEEPS 

HABITATS: OCOBBLE OSHOREZONE OSNAGS 0 VEGETATION 

Enter Family and/or Genus and Species name on blank line. 

Organisms No. LS Tl TCR Organisms No. LS 

Oligochaeta Megaloptera 

Hirudinea Coleoptera 

Isopoda 

Amphipoda Diptera 

Decapoda 

Ephemeroptera 

Gastropoda 

Pelecypoda 

Plecoptera 

Other 

Trichoptera 

of 

TI TCR 

Taxonomic certainty rating (TCR) l-5:l=most certain, 5=Ieast 
certain. If rating is 3-5, give reason (e.g., missing gills). LS= life 
stage: I = immature; P = pupa; A = adult TI = Taxonomists 

Hemiptera initials 

Site Value Target Threshold If 2 or more metrics are <: target threshold, site is 

Total No. Taxa HEALTHY 

EPTTaxa If less than 2 metrics are within target range, site is 

Tolerance Index SUSPECTED IMPAIRED 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 4 A-31 
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Appendix A-4: 

Fish Field and Laboratory Data Sheets 

Form 1: Fish Sampling Field Data Sheet 
Form 2: Fish Sample Log-In Sheet 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition A-33 
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FISH SAMPLING FIELD DATA SHEET (FRONT) 
page 

STREAM NAME LOCATION 

STATION# RIVE RM ILE STREAM CLASS 

LAT LONG RIVER BASIN 

STORET# AGENCY 

GEAR INVESTIGATORS 

FORM COMPLETED BY DATE I REASON FOR SURVEY 

SAMPLE 
COLLECTION 

HABITAT TYPES 

GENERAL 
COMMENTS 

SPECIES 

---
TIME AM PM ---

How were the fish captured? Obackpack 0 tote barge 

Block nets used? OYES ONO 

Sampling Duration Start time End time 

Stream width (in meters) Max Mean 

Indicate the percentage of each habitat type present 
0 Riffles % 0 Pools % 0Runs __ % 
0 Submerged Macrophytes % 0 Other( 

TOTAL 
(COUNT) 

OPTIONAL: LENGTH (mm)/WEIGHT (g) 
(25 SPECIMEN MAX SUBSAMPLE) 

Oother 

Duration 

0Snags __ % 
) __ % 

ANOMALIES 

0 f 

* 

D E F L M S T Z 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition - Form 1 A-35 
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FISH SAMPLING FIELD DATA SHEET (BACK) 

* SPECIES TOTAL OPTIONAL: LENGTH (mm)/WEIGHT (g) ANOMALIES 
(COUNT) (25 SPECIMEN MAX SUBSAMPLE) 

D E F L M s T z 
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* ANO!\fAL Y CODES: D • defonnities; p =eroded fins; F =fungus; L =lesions; M =multiple DELT anomalies; S = emacia\ed; Z =other 
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FISH SAMPLE LOG-IN SHEET 

Date Collected Number of Preservation Station# Stream Name and Location Date Lot Number Date of Completion 
Collected By Containers Received by 

Lab sorting mounting identification 

Serial Code Example: F0754001(1) 
F =Fish (B = Benthos; P = Periphyton) • 0754 =project number• 001 =sample number• (1) =lot number (e.g., winter 1996 =1; summer 1996 = 2) 
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APPENDIXB: 

REGIONAL TOLERANCE VALVES, 

FUNCTIONAL FEEDING GROUPS AND 

HABIT/BEHAVIOR ASSIGNMENTS FOR 

BENTHIC MACROINVERTEBRATES 

Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition B-1 
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APPENDIXB 
Appendix Bis a list of selected benthic macroinvertebrates of the United States in phylogenetic order. 
Included are the Taxonomic Serial Number (TSN} and the Parent Taxonomic Serial Number for each of 
the taxa listed according to the Integrated Taxonomic Information System (!TIS). The !TIS generates a 
national taxonomic list that is constantly updated and currently posted on the World Wide Web at 
<www.itis.usda.gov>. If you are viewing this document electronically, this page is linked to the/TIS web 
site. 

This Appendix displays regional tolerance values, primary and secondary functional feeding group 
information, and primary and secondary habit designations for selected benthic macroinvertebrates. In 
an effort to provide regionally accurate tolerance information, lists included in this Appendix were taken 
from the following states (and workgroup): Idaho (Northwest), Ohia1 (Midwest), North Carolina 
(Southeast), Wisconsin (Upper Midwest), and the MACS workgroup (Mid-Atlantic Coastal Streams). 
Tolerance values are on a 0 to 10 scale, 0 representing the tolerance value of an extremely sensitive 
organism and 10 for a tolerant organism. For functional feeding group and habit/behavior assignments, 
primary and secondary designations are listed, if both are known. Each characterization is based on the 
organisms' larval qualities, except a group of beetles (listed as 'adult') that are aquatic as adults. The 
following are lists of the abbreviations used in this appendix. 

FUNCTIONAL FEEDING DESIGNATIONS 

P A=parasite 
PR =predator 
OM=omnivore 
GC=gatherer/collector 

HABIT/BEHAVIOR DESIGNATIONS 

cn=clinger 
cb=climber 
sp=sprawler 
bu=burrower 

FC=filter/collector 
SC=scraper 
SH=shredder 
PI=piercer 

sw=swimmer 
dv=diver 
sk=skater 

Sources For Benthic Tolerance, Functional Feeding Group, and Habit/Behavior 
Designations (a) 

ID= Idaho DEP (Northwest) 

OH= Ohio BP A (Midwest) 

NC =North Carolina DEM (Southeast) 

WI = Wisconsin DNR (Upper Midwest) 

MACS= Mid-Atlantic Coastal Streams Workgroup (NJ DEP, DE DNREC, MD DNR, VA 
DEC, NC DEM, SC DHES) 

<a> Habit/Behavior information is primarily based on Merritt and Cummins (1996) and 
pertains to insect larval forms (except for Dryopidae adults) and is mostly at genus level. 

10hio traditionally uses an inverted 60-point scale compared to the other states in this list. In order to 
be comparable to the other listed states, the Ohio values were converted to a 0-10 scale as discussed above. 

Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition B-3 
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Regional Tolerance Values, Functional Feeding Groups, and Habit/Behavior 
Assignments for Benthic Macroinvertebrates 

Regional Tolerance Values 

Functional - Feeding Group 
"' ~ <.> 

Parent ·.i:: 
TSN Scientific Name t; ~ 

t; <= 
~ TSN "' t; l ~ 00' 

~ 
., .... ., 1u 'O -:5 ,....._ ., ,....._ a:: ,....._ <= 
:;(.) ;3=[ :;:! :i:: t: ,....._ 

:;:! ~ .§ 0 

ae ;:g Q, oO <.> zc ;:g '-' ., 
c:i.. "' 

202423 59490 Nematoda 5 PA 

202423 64183 Nematomorpha PA 

202423 57411 Nemertea 8 PR 

57412 Rhynchocoela 

57577 57578 Prostoma graecense 6.6 PR 

57577 193496 Prostorna rubrum 

202423 53963 Platyhelminthes 

53963 53964 Turbe Ilaria 4 PR 

53965 54468 Tricladida 4 GC 

54552 54553 Cura 

54468 54502 Planariidae 1 OM 

54502 54503 Dugesia 4 OM 

54503 54504 Dugesia tigrina 7.5 PR 

54502 54510 Polycelis 6 GC 

54510 54512 Polycelis coronata 1 OM 

202423 46861 Porifera FC 

47690 47691 Spongillidae FC 

47691 47692 Spongilla FC 

47692 47696 Spongilla aspinosa FC 

155470 Ectoprocta 

156691 156692 Plumatella repens 

174619 174662 Hydro bates 

202423 48738 Cnidaria 

50844 50845 Hydra 5 PR 

50845 50846 Hydra americana 

156753 156754 Urnatella gracilis 

69458 79118 Bivalvia FC 

79119 Pelecypoda 8 FC 

79517 79519 Brachidontes exustus FC 

79912 79913 Unionidae 8 FC 

79913 79930 Anodonta 8 FC 

79930 79946 Anodonta couperiana FC 

Anodonta nuttalliana idahoensis 8 FC 

79913 79951 Elliptic FC 

79951 79975 Elliptic buckleyi FC 

79951 79952 Elliptic complanata 5.4 
79951 79964 Elliptic lanceolata 1.9 
79913 80032 Gonidea 4 FC 

80032 80033 Gonidea angulata 8 FC 

79986 80006 Lampsilis teres FC 

79913 80370 Margaritifera 4 FC 

80370 80371 Margaritifera margaritifera 8 FC 

80059 80067 Quadrula cylindrica FC 

Rapid Bioassessment Protocols for Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition 
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Parent TSN 
TSN 

81381 81385 
81385 81387 
81385 81386 
81333 81335 
80384 81388 

81389 
81388 81436 

205642 
81436 81438 
81388 81427 
81427 81430 

81427 81434 
81427 81428 
81388 81400 
81400 81405 
81400 
81400 81406 
81400 81402 
81400 81408 
81400 81403 
81400 81424 
81400 81425 
81400 81420 
81388 81391 
81391 81395 
81391 81398 
69458 69459 
76437 76568 
76568 76569 
76569 76573 
76569 76572 
76569 76575 
76585 76586 
76568 76576 
76576 76578 
76576 76577 
765i'6 76579 
76476 76477 
76437 76483 
76483 76497 
76483 76484 
76483 76528 
76528 76529 
76483 76525 
76483 76534 

B-6 

-Regional Tolerance Values 

Functional Habit/ 

- Feeding' Group Behavior 
~ 
:s: <.) 

·.i:i 
Scientific Name "O 

i § 
~ ~ tl ~ tl "' ~ ~00 i ~ QJ ... QJ 

] "O .s ,..._ "',..._ :s: ,..._ 
-d ~ s ::iU p. ..... :s! ::c t:: ,..._ s 

c55 b :3'~ ::E Q, :£ §, ~6 ·i:: al ·i:: <.) 

"' p. "' p. "' 
Corbicula FC 

Corbicula fluminea 6.3 3.2 FC 
Corbicula manilensis FC 

Mytilopsis leucophaeata FC 
Pisidiidae 8 GC 
Sphaeriidae 8 8 FC 

Eupera 

Byssanodonta cubensis (= Eupera) FC 

Eupera cubensis FC 

Musculium 5 FC 

Musculium lacustre 5 FC 
Byssanodonta (= Eupera) FC 
Musculium securis 5 FC 
Musculium transversum 

Pisidium 6.8 4.6 8 8 FC 

Pisidium casertanum 8 SC 
Pisidium lilljborgi 8 FC 

Pisidium compressum 8 FC 

Pisidium dubium FC 
Pisidium fallax 8 FC 
Pisidium idahoense 8 FC 
Pisidium punctatum 8 FC 
Pisidium punctiferum FC 

Pisidium walkeri 8 FC 
Sphaerium 7.7 4.7 6 GC FC 
Sphaerium patella 8 FC 

Sphaerium striatinum FC 

Gastropoda 7 SC 
Ancylidae 6 SC 
Ferrissia 6.9 5.2 6 7 SC 
Ferrissia hendersoni SC 
Ferrissia rivularis 

,, 
SC I 

Ferrissia walkeri 7 SC. 
Hebetancylus excentricus SC 
Laevapex SC 
Laevapex diaphanus SC 
Laevapex fuscus 7.3 6.7 SC 
Laevapex peninsulae SC 
Lanx 6 GC 
Lymnaeidae 6.9 6 6 SC 
Fossaria 2.6 8 SC 
Lymnaea 8 SC 
Pseudosuccinea SC 
Pseudosuccinea columella 7.2 SC 
Radix 
Stagnicola 8 10 7 SC 
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Regional Tolerance Values 

Functional 

t; Feeding Group 

"' 0 ;;:: 
Parent 

TSN Scientific Name 'O .... -~ .... 
~ j ~ TSN "' t; 

"' ~ 00 ~ "' .... "' 'O 
'5 ~ "'~ ;;::~ ~~ § ::iU o..- '.;:! ::i:: t::~ E 
cll6 :3"~ ::ES 

oQ ·- ::E ·i: 0 ze. ::E '-' "' 0.. "' 
76437 76676 Physidae 8 SC 

76676 76677 Phys a 8 SC 

76676 76698 Physella 9.1 7.6 8 8 SC 

76698 76707 Physella cubensis SC 

76698 76724 Physella hendersoni SC 

76698 76736 Physella heterostropha SC 

76437 76591 Planorbidae 7 SC 

76591 76592 Gyraulus 8 SC 

76592 76593 Gyraulus circumstriatus 7 SC 

76592 76595 Gyrauius parvus 5.5 SC 

76591 76599 Helisoma SC 

76599 76600 Helisoma anceps 6.5 6 7 SC 

76591 76626 Menetus 

76626 205210 Menetus dilatatus 8.4 8.1 SC 

76591 76643 Micromenetus SC 

76643 76648 Micromenetus dilatatus SC 

76643 76646 Micromenetus floridensis SC 

76591 76654 Planorbella 6 SC 

76654 76662 Planorbella duryi SC 

76654 76667 Planorbella pilsbryi 7.4 
76654 76668 Planorbella scalaris SC 

76671 205212 Planorbella trivolvis 9.5 SC 

76591 76621 Promenetus GC 

76591 76673 Vorticifex 8 SC 

76673 Vorticifex effusa 6 SC 

77064 77300 Limacidae 

70160 70163 Neritina reclivata SC 

70745 70747 Amnicola 4.8 5 SC 

70747 70764 Amnicola dalli SC 

70747 Amnicola grana 8 SC 

70764 205008 Amnicola dalli johnsoni SC 

70747 70748 Amnicola Jimosa 8 SC 

70745 70778 Fluminicola 5 SC 

70778 70782 Fluminicola hindsi 5 SC 

71549 Pleurocera 3.7 
70298 70493 Hydrobiidae 7 SC 

Pyrgulopsis idahoensis 8 SC 

70493 70509 Cincinnatia SC 

70509 70513 Cincinnatia floridana SC 

70493 70643 Fontelicella 8 SC 

70493 70527 Littoridinops SC 

70527 70530 Littoridinops monroensis SC 

70633 70634 Notogillia wetherbyi SC 

70493 205005 Potamopyrgus 10 SC 

205005 205006 Potamopyrgus antipodarum 8 SC 

70699 70700 Pyrgophorus platyrachis SC 
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Parent 
TSN 

TSN 

70712 70713 
70548 

70548 70582 
70493 70702 
70702 70703 
71541 71654 
71654 71858 
71654 71746 
71654 71761 
71541 71542 
71541 71570 
71541 71601 
70298 71531 
71531 71532 
71532 71533 
70298 70345 
70345 70346 
73194 73195 
70342 70343 
331584 70304 
331600 70311 
70311 70312 
70311 70322 
70311 70315 
70311 70317 
70333 70336 
331585 70305 
70305 70307 
202423 64357 
64357 68422 
68498 69069 
68422 69168 
69168 69169 
69069 69080 
69069 69165 
68498 68499 
68509 68510 
68509 68854 
68423 68424 
68854 68967 
68967 68971 
68854 69021 
69021 69022 
69021 69023 
68934 68935 
68854 68898 

B-8 

' J 

Regional Tolerance Values 

Functional Habit/ 

tl Feeding Group Behavior 
<> 

·.i:i 
Scientific Name 

~ 
~ 
~ 'ii 'ii c:: "',-... .i ~ 

Rhapinema dacryon 

Somatogyrus 

Somatogyrus walkerianus 

Spilochlamys 

Spilochlamys conica 

Eli mi a 
. 

Elimia atheami 

Elimia curvicostata 

Elimia floridensis 

Goniobnsis 

Juga 

Leptoxis 

Thiaridae 

Melanoides 

Melanoides tuberculata 

Valvatidae 

Valvata 

Marisa comuarietis 

Pomacea paludosa 

Viviparidae 

Carnpeloma 

Carnpelorna decisurn 

Campeloma floridense 

Campeloma geniculurn 

Campeloma limum 

Lioplax pilsbryi 

Viviparus 

Viviparus georgianus 

Annelida 

Oligochaeta 

Lumbricina 

Branchiobdellida 

Branchiobdellidae 

Glossoscolecidae 

Lumbricidae 

Sparganophilidae 

Enchytraeidae 

Naididae 

Aeolosorna 

Allonais 

Allonais inequalis 

Bratislavia 

Bratislavia bilongata 

Bratislavia unidentata 

Chaetogaster diaphanus 

Dero 

"' ... ~,-... 
~<Zl i ~ 'O ,s ,-... "',-... ~ ,-... "' ~ c:: § ;:>{.) o..- :s! :i:: 0 ·E c55 6 ~~ ~ Q, ~ §, ~6 ·i:: I' <> ,C,) 

p.. 1A p.. 1A 

SC 

6.5 
SC 

SC 

SC 

2.5 3.6 2 SC 

SC 

SC 

SC 

7 SC 

1.6 
SC 

SC 

sc 
SC 

8 SC 

SC 

6 SC 

SC 

6.7 6 SC 

SC 

SC 

SC 

SC 

SC 

$.<;: 
GC ,, 

5 GC 

8 GC 

6 GC 

10 GC 

10 GC 

10 10 10 GC 

GC 

GC 

GC 

GC 

GC 

GC 

10 10 GC 
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Regional Tolerance Values 

Functional 

- Feeding Group 
"' <!.) 

() 

Parent ~ 
"C ·.:::: 

TSN Scientific Name - ;:E ~ i:: 

~ TSN "' ~ <!.) "',..._. 
"' ~ ~ rn ~ <!.) ... <!.) "C 
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;3"~ 
oQ 

c55 ~ ::ES ze- ·i:: <!.) :::E '-' p. "' 
68898 555636 Dero botrytis GC 

68898 68904 Dero digitata GC 

68898 68902 Dero flabelliger GC 

68898 68912 Dero furcata GC 

68898 68924 Dero lodeni GC 

68898 68900 Deronivea GC 

68898 68907 Dero obtusa GC 

68898 68923 Dero pectinata GC 

68898 68903 Dero trifida GC 

68898 68915 Dero vaga GC 

69003 69004 Haemonais waldvogeli GC 

68946 Nais 9.1 

68946 68949 Nais behningi GC 

68946 68950 Nais communis/ GC 

68946 68952 Nais elinguis~""' GC 

68946 68954 Nais pardalis GC 

68946 68956 Nais pseudobtusa GC 

68946 68957 Nais simplex GC 

68946 68959 Nais variabilis GC 

68862 68863 Paranais litoralis GC 

68854 68876 Pristina 9.9 GC 

68876 68879 Pristina aequiseta GC 

68876 68880 Pristina breviseta GC 

68876 68881 Pristina foreli GC 

68876 68894 Pristina leidyi GC 

68876 68893 Pristina longisoma GC 

68876 68887 Pristina osborni GC 

68876 68891 Pristina plumaseta GC 

68876 68878 Pristina sima GC 

68876 68895 Pristina synclites GC 

68854 69024 Pristine Ila GC 

69024 69030 Pristinella jenkinae GC 

69024 69025 Pristinella longisoma GC 

69024 69026 Pristinella osborni GC 

68854 68855 Slavina GC 

68855 68856 Slavina appendiculata 7.1 GC 

68984 68985 Specaria josinae GC 

69017 69018 Stephensoniana trivandrana GC 

68871 68873 Stylaria fossularis 8 GC 

68871 68872 Stylaria lacustris 8.5 GC 

68854 69009 Vejdovskyella GC 

69009 69010 Vejdovskyella comata GC 

68509 69041 Opistocystidae 

68509 68585 Tubificidae 10 10 GC 

68588 Peloscolex 8.8 
68679 68683 Aulodrilus americanus GC 
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Parent 
TSN 

TSN 

68679 68682 
68679 68680 
68679 68684 
68619 68621 
68585 68745 
68745 68746 
68660 68662 
68808 68809 
68808 68810 
68585 68638 
68638 68653 
68638 68652 
68638 68639 
68638 68649 
68638 68644 
68780 68610 
68780 68781 
68585 68751 
68751 68752 
68793 68794 
68839 68844 
68585 68780 
68780 68782 
68585 68622 
68622 68623 
68439 68440 
68440 68473 
68473 68476 
68440 68441 
68441 68447 
68441 68444 
68422 69290 
69406 69407 
69407 69408 
69408 69412 
69418 69421 
69407 69430 
69407 69423 
69437 69438 
69438 69439 
69438 69449 
69449 69454 
69455 ,69456 
69295 69357 
69388 69389 
69380 69390 
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Regional Tolerance Values 

Functional Habit/ 
t; Feeding Group Behavior 
Q) 
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~ ·,p 
Scientific Name t; 

~ t; 
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"' ] ;::: Cl) 
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Q) 

~~ 
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::I (.) o..- :g ::i:: 'g Ci' s 0 .§ 
~6 :§'~ ::E Q, ~6 

·;::: t) i:l Zt:!- Q) p,. "' p,. "' 
Aulodrilus limnobius 5.2 GC 

Aulodrilus pigueti 4.7 GC 

Aulodrilus pluriseta 8 GC 

Branchiura sowerbyi 8.4 GC 

Haber 

Haber speciosus 2.8 
llyodrilus templetoni 9.4 GC 

Isochaetides curvisetosus 7.2 GC 

Isochaetides freyi 7.6 : 
Limn-0drilus 9.6 GC 

Limnodrilus angustipenis GC 

Limnodrilus cervix 10 
Limnodrilus hof(meisteri 9.8 GC 

Limnodrilus profundicola GC 

Limn-0drilus udekemianus 9.7 GC 

Spirosperma ferox GC 

Spirosoerma nikolskyi 7.7 
Psammoryctides 

Psammoryctides convolutus GC 

Quistradrilus multisetosus 10 GC 

Rhyacodrilus sodalis IO GC 

Spirosperma GC 

Spirosperma carolinensis 10 GC 

Tubifex 10 GC · 

Tubifex tubifex 10 GC. 

Lumbriculidae 7.3 8 GC 

Eclipidrilus 8 
Eclipidrilus palu.stris GC 

Lumbriculus GC 

Lumbriculus inconstans GC 

Lumbriculus variegata GC 

Hirudinea 10 PR 

Hirudinidae 7 PR 

Haemopsis 10 PR 

Haemopsis marmorata PR 

Macrobdella ditetra 

Percymoorensis 10 PR 

Philobdella 

Erpobdellidae 8 PR 

Dina 8. PR 

Mooreobdella 7.8 PR 

Moore-0bdella tetragon 9.7 PR 

Nephelopsis obscura PR 

Glossiphoniidae 8 PR 

Alboglossiph-0nla heteroclita PR 

Glossiohonia heteroclita -
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Regional Tolerance Values 

Functional - Feeding Group 
"' ~ t:) 

Parent ·.i:i 
TSN Scientific Name - "O - i:: 

i ;:@ "' TSN "' - ~ "' ........ "' "' ~ Cll ~ GJ ... GJ 

£...-. GJ ........ :;:: ........ ..c: 
.0 ~ i:: 

::sU 0. ...... :9 ::i:: t:: ........ a 0 

5~ ~g ·- ::E g r5lb. ::E Q, ·;::: ::E ~ 0. "' 
69357 69358 Batracobdella PA 

69358 69359 Batracobdella paludosa PA 

69357 69380 Glossiphonia PR 

555637 555638 Desserobdella phalera PR 

69380 69381 Glossiphonia complanata PR 

69357 69396 Helobdella 6 PA PR 

204822 Gloiobdella elongata PR 

69396 69397 Helobdella elongata 9.9 PR 

69396 69401 Helobdella fusca PA 

69396 69398 Helobdella stagnalis 6.7 PR 

69396 69399 Helobdella triserialis 8.9 PA 

69357 69363 Placobdella 6 PR 

69363 69367 Placobdella multilineata PR 

69363 69364 Placobdella papillifera 9 PA 

69363 69365 Placobdella parasitica 6.6 PA 

69374 Batracobdella phalera 7.1 

69363 69372 Placobdella translucens PA 

69357 69375 Theromyzon 10 PR 

69315 69316 Myzobdella lugubris PR 

69296 69304 Piscicola 10 PR 

69304 69309 Piscicola salmositica 7 PR 

Acari PR 

Acariformes PR 

Corticacarus delicatus 8 PR 

83538 83544 Oribatei 

Parasitengona 

Protzia califomensis 8 PR 

82754 82769 Trombidiformes 

82862 82864 Arrenurus PR 

82864 82907 Arrenurus apetiolatus PR 

82864 82953 Arrenurus bicaudatus PR 

82864 205790 Arrenurus hovus PR 

82864 205791 Arrenurus problecomis PR 

82864 205792 Arrenurus zapus PR 

83434 83435 Albia PR 

83176 83177 Clathrosperchon PR 

82770 82771 Halacaridae 

82770 83122 Hydrachnidae 

83122 83123 Hydrachna PR 

83224 83225 Hydrodroma PR 

82770 83281 Hygrobatidae 8 PR 

83281 83282 Atractides PR 

83281 83297 Hygrobates PR 

83297 83310 Hygrobates occidentalis 8 PR 

83499 83500 Geayia 

83499 83502 Krendowskia 
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Parent 
TSN 

TSN 

82770 83033 
83033 83034 
83050 205794 
83050 83051 
83145 83146 
83476 83479 
83239 83240 
83239 83244 
82770 83159 
83330 83350 
83164 83172 
82770 83005 
83005 83006 
83006 
83005 83029 
83249 83254 
83072 83093 
83093 205798 
83093 193512 
83093 193513 
83099 205797 
83072 83103 
83103 83106 
83072 83073 
82697 83677 
95495 95599 
98789 98790 
97250 97251 
96106 96213 
96213 96220 
96220 96225 
96220 96221 
96213 96383 
96383 96396 
96383 96385 
97306 97324 
97324 97325 
97325 
97325 97328 
97325 97326 
97306 97336 
97336 97337 
97336 97421 
97421 97423 
97336 97490 
97490 97492 
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Regional Tolerance Values 

Functional Habit/ 

t; Feeding Group Behavior 

fE (.) 
·;:: 

Scie11tific Name - "O - i:: 

~ ~ ~ "' "' t; ., "'""" 

Lebertiidae 

Lebertia 

Centrolimnesia 

Limnesia 

Limnochares 

Mideopsis 

Frontipoda 

Oxus 

Piersigiidae 

Pion a 

Wandesia 

Sperchonidae 

Sperchon 

Sperchon.Pseudoplumifer 

Sperchonopsis 

Torrenticola 

Koenikea 

Koenikea angulata 

Koenikea aphrasta 

Koenikea elaphra 

Koenikea spinipes carella 

Neumania 

Neumnnia distincta 

Unionicola 

Crustacea 

Decapoda 

Rhithropanopeus harrisii 

Potimirim potimlrim 

Palaemonidae 

Macrobrachium 

Mncrobrachium acanthurus 

Macro brachium ohione 

Palaemonetes 

Palnemonetes kadiakensis 

Palaemonetes paludosus 

Astacidae 

Pacifastacus 

Pacifastacus cambilii 

Pacifastacus connectens 

Pacifastacus lenjusculus 

Cambaridae 

Cambarus 

Orconectes 

Orconcctes limosus 

Procambarus 

Procambarus acutus 

"' ~ ~ IZl ~ ~ 
., .... ., "O "O 

o:5 """ ., """ :;:: """ ,u 8 s :::iU p..- :;;! ::c: t: """ 
~~ ·E ·E :3"~ ~ §, 0 ,}] e, ::E8 ., 

1A p.. "' 
p.. 

8 PR 

8 PR 

PR 

PR 

PR 

PR 

PR 

PR 

8 PR 

PR 

8 PR 

PR 

8 PR 

PR 

PR 

'"" 

PR 

PR 

PR 

8 GC 

8 SH 

4 OM 

4 

7.2 8 SC, 

6 OM 

6 SH 

6 SH 

6 SH' 

6 GC 

8.1 

2.7 
6 SH 

9.5 

9 SH 
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Regional Tolerance Values 

Functional 

~ 
Feeding Group 
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"O - . .., 
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i:: 
~ TSN "' - " "'~ "' "' ] "+:! <Zl 
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97490 97498 Procambarus alleni 

97490 97514 Procambarus fallax 

97490 97555 Procambarus pygmaeus 

97490 97566 Procambarus spiculifer 

89802 93294 Amphipoda 4 GC 

93584 93589 Corophium FC 

93589 93594 Corophium lacustre FC 

93641 93642 Grandidierella bonnieroides GC 

95080 95081 Crangonyx 8 4 GC 

95081 95088 Crangonyx richmondensis OM 

95081 193517 Crangonyx serratus 8.1 GC 

93295 93745 Gammaridae GC 

93745 93747 Anisogammarus 4 GC 

97160 Argis 8.7 8 

93745 93773 Gammarus 4 OM 

93773 93780 Gammarus fasciatus 6.9 6 GC 

93773 93789 Gammarus lacustris OM 

93773 93781 Gammarus tigrinus GC 

93862 Stygonectes 

93947 93949 Synurella chamberlaini GC ' 
94022 94025 Hyalella 8 GC 

94025 94026 Hyalella azteca 7.9 8 8 GC 

93295 9.5032 Talitridae 8 GC 

89802 92120 Isopoda 8 GC 

92148 92149 Cyathura polita GC 

92650 92657 Asellidae GC 

92657 92658 Asellus 9.4 8 8 GC 

92658 92659 Asellus occidentalis 8 GC 

92657 92686 Caecidotea 8 6 GC 

92686 Caecidotea attenuatus 6 
92686 Caecidotea communis 6 GC 

92686 92701 Caecidotea forbesi 6 

92686 92692 Caecidotea racovitzai 6 

92692 92695 Caecidotea racovitzai australis GC 

92657 92666 Lirceus 7.7 8 GC 

92977 Munna reynoldsi GC 

92973 92976 Uromunna reynoldsi GC 

93207 93209 Probopyris floridensis GC 

93132 93133 Probopyus pandalicola GC 

92224· 92225 Cirolanidae GC 

92225 541967 Anopsilana GC 

92345 92348 Cassidinidea ovalis GC 

92283 92301 Exosphaeroma GC 

. 92283 92337 Sphaeroma GC 

92337 92338 Sphaeroma destructor GC 

92337 92342 Sphaeroma terebrans GC 
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Parent 
TSN 

TSN 

206378 206379 
92623 92624 
92564 92588 
89802 89807 
89856 90138 
89856 90041 
90275 90277 
89802 91061 

92068 
92026 92067 

91502 
91396 
91400 
91519 

83677 85257 
83677 84195 
83767 83832 
83872 83873 
89599 89600 
89600 89621 
85780 85801 
85257 88530 
84409 84763 
82697 99208 
99209 992'.l7 
99239 99240 
99240 I 99241 
99917 99918 
99238 99245 
99245 99246 
99246 99247 
99238 99643 
100257 100258 
100258 100402 
100402 100436 
100500 100502 

101569 101570 
101570 101572 
101459 101467 
101467 101468 
101468 101475 
101468 101477 
101467 101478 
101478 101480 
101478 101488 
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Regional Tolerance Values 

functional Habit/ 
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~ ~ t; 

~ t; 1(l 

Oniscus asellus 

Edotea montosa 

I do tea 

Mysidacea 

Mysidopsis 

Mysis 

Taphromysis bowmani 

Tanaidacea 

Hargeria rapax 

Leptochelia rapax 

Tanais cavolinii (Part) 

Tanais cavolinii (part) 

Tanais cavolinii (part) 

Tanais cavolinii (part) 

Copepoda 

Ostracoda 

Cladocera 

Daphnia 

Bal anus 

Balanus ebumeus 

Diaptomus pribilofensis 

Cyclopoida 

Entocytheridae 

Insecta 

Collembola 

Podura 

Podura aquatica 

Hypogastrura 

Isotomidae 

Isotomurus 

Isotomurus palustris 

Entomobryidae 

Sminthuridae 

Bourletiella 

Bourletiella spinata 

Ephemeroptera 

Polymitarcidae 

Ephoron 

Ephoron leukon 

Cacnidae 

Brachycercus 

Brachycercus maculatus 

Brachycercus prudens 

Caenis 

Caenis amica 

Caenis latipennis 

iJ ~ 
+:: C/l i ~ .... .., 
"f U "" "" '5 ,...._ .., ,...._ ~ ,...._ <= § 

a~ 2:§: :'5! ::i:: t:: ,...._ "" < 8 ·e 0 Cl 
~6 

·;:: u 
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GC 

GC 

FC 

FC 

FG 

FC 

8 GC 

8 GC 

8 FC 

8 FC 

FC 

FC 

8 FC 

10 de 
GC 

GC 

OM 
GC 

' 

GC 

GC 

GC 

GC 

2 GC 
2' GC bu 

1.5 2 

7 GC 

3.5 3 GC 

GC 

3 GC 

7.6 7 3.1 7 7 GC sp cb 

OM 
7 GC SC 
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Regional Tolerance Values 
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101478 Caenis macafferti 7 GC 

101478 101483 Caenis diminuta OM 
101478 101486 Caenis hilaris OM 
101478 101489 Caenis punctata 7 GC 

101508 101525 Ephemeridae 4 GC 

101525 101526 Ephemera 2.2 1 3.1 4 GC 

101526 Ephemera guttalata 0 
101525 101537 Hexagenia 4.7 6 3.6 6 6 GC 

101537 101538 Hexagenia bilineata GC 

101537 101552 Hexagenia Iimbata 2.6 GC 

101540 101549 Hexagenia munda orlando GC· 

101566 101567 Litobrancha recurvata 0 6 
100503 100755 Baetidae 4 4 GC 

100801 Acentrella 4 4 GC 

100801 Acentrella amplus 3.6 
100801 Acentrella insignificans 4 GC 

100801 Acentrella turbida 4 GC 

Acerpenna 4 SH 

Acerpenna macdunnoughi 1.1 4 SH 

206620 Acerpenna pygmaeus 3.7 4 2.3 OM 
100755 100800 Baetis 3.1 5 6 GC 

100800 Baetis diphetorhageni 

100800 206621 Baetis alachua OM 
100800 100803 Baetis alius 1 GC SC 

100800 100821 Baetis australis OM 
100800 100823 Baetis bicaudatus GC 

100800 100833 Baetis ephippiatus 3.9 OM 
100800 100835 Baetis flavistriga 7.2 4 2.9 4 GC 

100800 100838 Baetis frondalis 8 5 OM 
100800 100807 Baetis insignificans GC 

100800 100808 Baetis intercalaris 5.8 6 2.7 5 6 OM GC 

100800 100810 Baetis intermedius GC 

100800 Baetis notos 4 GC SC 

100800 100858 Baetis pluto 4.8 

100800 100860 Baetis propinquus 6.2 6 OM 
100800 100861 Baetis pygmaeus OM 
100800 100817 Baetis tricaudatus 1.8 GC 

100800 206618 Baetis armillatus 1.5 OM 
100800 206619 Baetis punctiventris OM 

Barbaetis GC 

Plauditus 

Plauditus cestus 4 GC 

100755 100903 Callibaetis 9.3 9 5.6 9 9 GC 

100903 100919 Callibaetis floridanus GC 

100903 100928 Callibaetis pretiosus GC 

Camelobaetidius 
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Parent 
TSN 

TSN 

100755 100873 
100873 100884 
100873 100897 
100755 100756 
100756 100758 

100794 

' 
100899 

' 206622 
206622 206617 
206622 206623 
100755 100771 
100771 100776 
100771 100783 
100771 100784 

101073 101074 
100503 100504 
100504 100598 
100598 100600 
100504 100557 
100557 100570 
100504 100626 
100626 
100626 
100626 100629 
100626 100632 
100626 100651 
100626 100635 
100626 100637 
100626 100642 
100626 100645 
100627 100636 
100504 100602 
100602 100694 
100602 100608 
100602 100604 
100602 100610 
100602 100612 
100602 100616 
100602 100619 
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Centroptilum 

Centroptilum hobbsi 

Centroptilum viridocularis 

Cloeon 

Cloeon rubropictum 

Diphetor 

Diphetor hageni 

Fallceon quilleri 

Heterocloeon 

Labiobaetis 

Labiobaetis fronqalis 

Labiobaetis propinquus 

Paracloeodes 

Proeloeon 

Procloeon rubropietum 

Procloeon viridocularis 

Pseudoeloeon 

Pseudocloeon bimaeulatum 

Pseudoeloeon parvulum 

Pseudoeloeon punctiventris 

Ametropodidae ' 

Ametropus 

Heptageniidae 

Cinygma 

Cinygma integrum 

Cinygmula 

Cinygmula subaequalis 

Epeorus 

Epeorus iron 

Epeorus ironopis 

Epeorus albertae 

Epeorus deeeptivus 

Epeorus dispar 

Epeorus grandis 

Epeorus longimanus 

Epeorus pleumlis 

Epeorus rubidus 

Ironopsis grandis 

Heptagenia 

Heptagenia criddlei 

Heptagenia diabasia 

Heptagenia elegantula 

Heptagenia flaveseens 

Heptagenia julia 

Heptagenia marginalis 

Heptagenia pulla 

"' "' ~ 
':::: CZl 

~ ~ "' ... "' 1u "" '5 ~ "'~ ~~ '€ ~ ,::: § ::1U s;:i..- :;a ::c: :;a~ a 8 ·s b.l6 :3" §:, ::E8 ~g ·i:: "' ~ ::21 '-' p.. "' p.. "' 
6.3 2 2.7 2 2 GC 

OM 
OM 

7.4 4 3.5 OM SW en 

OM 
5 GC SW en 

2.3 5 GC 

GC 

3.6 SC SW en 

6 QC SW en 

6 GC 

8.7 SC 

OM GC SW en 

OM 
orvi. · 

4.4 4 1.7 4 SC 

OM 
OM 
OM: 

......... 

GC bu 

4 SC 

4 SC 
,. 

en 

SC 

4 SC en 

0 
1.2 0 0 SC en 

0 SC 

I SC 

0 SC 

0 SC 

l 
i '11'1 

0 SC 

0 SC 

2 
... 

1.4 
3 SC 

2.8 3 4 SC en SW 

SC 

1.9 
4 SC 

OM 
0.5 
2.5 
2.3 
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Regional Tolerance Values 
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- Feeding Group 
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Parent ~ u 
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a e :3"~ ~ Q, 0 Ci 
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100602 100620 Heptagenia simpliciodes SC 

100504 100666 Ironodes 4 SC 

100504 100676 Leucrocuta 0 1 2.4 l SC GC 

100676 Leucrocuta aphrodite 2.5 1 
100676 100677 Leucrocuta hebe 2.7 
100676 100679 Leucrocuta maculipennis 2.1 
100504 100692 Nixe 4 SC GC 

100692 Nixe simplicioides 2 SH 

100692 100693 Nixe criddlei 2 SH 

100692 100705 Nixe perfida 5.1 
100504 100572 Rhithrogena 0.4 0 0 SC 

100572 100577 Rhithrogena amica 0 
100572 100579 Rhithrogena exilis 0 

100572 100595 Rhithrogena fuscifrons 0 

100572 100583 Rhithrogena hageni GC 

100572 100575 Rhithrogena morrisoni SC 

100572 100589 Rliithrogena robusta GC 

100504 100713 Stenacron 3.1 4 SC 

100713 100735 Stenacron carolina 1.7 

100713 100739 Stenacron floridense OM 
100713 100714 Stenacron interpunctatum 7.1 7 OM 
100713 100736 Stenacron pallidum 2.9 
100504 100507 Stenonema 2 4 SC 

100507 100513 Stenonema carlsoni 2.1 
100507 100514 Stenonema exiguum 1.9 OM 
100507 100516 Stenonema femoratum 7.5 5 3.1 
100507 100521 Stenonema integrum 5.5 4 OM 
100507 100527 Stenonema ithaca 4.1 

100507 Stenonema lenati 2.3 

100507 100530 Stenonema mediopunctatum 1.7 3 1.9 
100507 100531 Stenonema meririvulanum 0.3 

100507 206616 Stenonema mexicanum integrum 2.6 OM 
100507 100532 Stenonema modestum 5.8 1 SC 

100507 100536 Stenonema pudicum 2.1 

100507 100509 Stenonema pulchellum 2.3 
100507 100541 Stenonema smithae OM 
100507 100542 Stenonema terminatum 4.5 4 2.3 
100507 100548 Stenonema vicarium 1 2 2.3 
100503 100951 Siphlonuridae 7 GC 

100953 Siphlonurus 2.6 7 7 GC 

100953 100955 Siphlonurus occidentalis 7 GC SC 

Acanthametropodidae 

100951 100996 Ameletus 0 GC 

100996 101019 Ameletus celer 0 GC SC 

100996 101009 Ameletus lineatus 2.1 0 

100996 101012 Ameletus similior GC 
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Parent 
TSN 

TSN 

100996 101005 
100996 101006 
100996 101013 
100996 101002 

100996 101003 
101094 101232 
101232 101338 
101338 101340 
101338 101345 
101338 101343 
101232 101347 
101347 
101347 
101347 101351 
101347 101348 

101232 101365 
101365 
101365 101389 
101365 
101365 101366 
101365 101368 
101365 101392 
101365 101370 
101365 185972 
101365 
101365 101385 
101365 185974 
101365 185973 
101365 
101232 101233 
101233 101251 
101233 101255 
101233 101259 
101233 101262 
101233 101280 
101233 101239 
101233 101240 
101233 101282 
101233 101285 
101233 101291 
101233 101296 
101233 101299 
101233 101305 
101232 101324 
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Ameletus connectus 

Ameletus cooki 

Ameletus sparsatus 

Ameletus validus 

Ameletus velox 

Ephernerellidae 

Attenella 

Attenella attenuata 

Attenella delantal~ 

Attenella margarita 

Caudatella 

Caudatella cascadia 

Caudatella edmunclsi 

Caudatella heterocaudata 

Caudatella hystrix 

Caurinella 

Caurinella idahoensis 

Drunella 

Drunella allegheniensis 

Drunella coloradensis 

Drunella conestee 

Drunella comutella 

Drunella doddsi 

Drunella flavilinea 

Drunella grandis 

Drunella lata 

Drunella pelosa 

Drunella spinifera 

Drunella tuberculata 

Drunella walkeri 

Drunella wayah 

Ephemerella 

Ephemerella alleni 

Ephernerella aurivillii 

Ephemerella bemeri 

Ephernerella catawba 

Ephernerella hispida 

Ephemerella inerrnis 

Ephemerella infrequens 

Ephemerella invaria 

Ephemerella lacustris 

Ephemerella needhami 

Ephernerella rotunda 

Ephemerella septentrionalis 

Ephemerella trilineata 

Eurylophella 

!'l ~ ~ ~ .... ~ <CZ> "" "" .;:; ,...... Q) ,...... "E,...... ~~ s:: s:: 
::l {) 

~~ 
:-s £ .§ 8 E 8 c}l e, :=g£ oO 
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GC 

0 GC 

GC 

GC 

'" 0 GC 

l Ge 
3 GC 

2.6 3 

3 GC 

GC 

1 GC en 

1 GC 

SC 

GC 

SC 

0 GC 

0 GC 

0 PR en sp 

1.3 ' "' .:: 

PR 

0 i 
0 I 

SC : 

SC 

GC 

0.1 
SC 

PR 

0.2 
1 

'''''''''''''''''''' 

0 1: 

2.9 1 GC en SW 

GC 

GC 

0 
4 l 

0.6 
SH 

;:: GC 

2.2 1 
1 GC 

0 2 
2.8 OM 
2 

OM 
2.1 4 SC en sp 
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Regional Tolerance Values 

Functional 

-:;; Feeding Group 

Parent ~ (.) 

TSN Scientific Name "" - . ., 
TSN - ~ - "' § 
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101324 101334 Eurylophella bicolor 5.1 1 

101324 Eurylophella coxalis 2.6 

101324 Eurylophella <loris GC 

101324 101332 Eurylophella funeralis 2.3 

101324 101326 Eurylophella temporalis 4.6 5 GC 

101324 193519 Eurylophella trilineata GC 

101324 Eurylophella verisimilis 0.3 

101232 101395 Serrate Ila 0.6 2 2 GC 

101395 Serratella carolina 0 

101395 101396 Serratella deficiens 2.7 2 2.1 2 

101395 Serratella micheneri 1 GC 

101395 185976 Serratella serrata 2.7 1 GC 

101395 185975 Serratella serratoides 1.5 

101395 Serratella teresa GC 

101395 101399 Serratella tibialis GC 

101317 Timpanoga 7 GC 

101317 101318 Timpanoga hecuba 7 GC 

101360 101361 Dannella lita 0 4 

101360 101363 Dannella simplex 3.9 2 1.2 

101094 101095 Leptophlebiidae 2 GC 

101095 101108 Choroterpes 4 GC 

101108 101114 Choroterpes hubbelli OM 
101095 101183 Habrophlebia 

101183 101184 Habrophlebia vibrans 0 OM 
101095 101122 Habrophlebiodes 

101122 101124 Habrophlebiodes brunneipennis 

101095 101148 Leptophlebia 6.4 4 2 GC 

101148 Leptophlebia bradleyi OM 
101148 101161 Leptophlebia intermedia OM 
101095 101187 Paraleptophlebia 1.2 1 2.8 1 1 GC 

101187 101206 Paraleptophlebia bicomuta 4 GC 

101187 101193 Paraleptophlebia debilis GC 

101187 101195 Paraleptophlebia gregalis 4 GC 

101187 101212 Paraleptophlebia heteronea 2 GC 

101187 101214 Paraleptophlebia memorialis 4 GC 

101187 101227 Paraleptophlebia vaciva 4 GC 

101187 101199 Paraleptophlebia volitans OM 
101094 101404 Tricorythidae 4 GC 

101404 101405 Tricorythodes 5.4 4 2.7 5 4 GC 

101405 101406 Tricorythodes albilineatus GC 

101405 101413 Tricorythodes minutus 4 GC 

101429 Leptohyphes 2 

101429 101432 Leptohyphes dolani 

Baetiscidae 

101493 101494 Baetisca 4 GC 

101494 101497 Baetisca becki OM 
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Parent 
TSN 

TSN 

101494 

101494 101499 

101494 101503 

101494 101495 

101494 101506 

101029 101041 

101041 101069 

101041 101060 

101041 101062 

101460 101461 

101461 101463 

101461 101464 

101461 101465 

101523 101524 

101510 

109215 109216 

111952 111953 

109226 109234 

109234 111436 

109226 111963 

112072 112073 

111963 111966 

111963 112319 

111963 112322 

111963 112362 

111963 112136 

112136 112142 

112379 

111963 112561 

112561 112567 

111963 112371 

112371 112375 

111963 112364 

111963 112153 

112153 

111963 112159 

111963 112145 

112118 

111963 112172 

111963 112390 

112390 112423 
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Baetisca bemeri 

Baetisca carolina 

Baetisca gibbera 

Baetisca obesa 

Baetisca rogersi 

Metretopodidae 

Siphloplectron 

Isonychiidae 

Isonychia 

Isonychia arida 

Isonychia sayi 

Isonychia sicca 

Neoephemeridae 

Neoephemera 

Neoephemera compressa 

Neoephemera purpurea 

Neoephemera youngi 

Dolania americana 

Anthopotamus 

Potamanthus 

Coleoptcra 

Amohizoa 

Carabidae 

Chlaenius 

Dytiscidae 

Agabetes acuductus 

Agabus 

Bidessonotus 

Bidessus 

Brachyvatus 

Celina 

Celina contiger 

Colymbetes 

Copelatus 

Copelatus caelatipennis 

Coptotomus 

Coptotomus inteirogatus 

Cybister 

Deronectes 

Deronectes striatellus 

Derovatellus 

Desmopachria 

Dytiscus 

Hydaticus 

Hydroporus 

Hydroporus mellitus 

"' :::: '+:: ti) 

i ~ 
., .... ., 

~~ "g "O -;9 ,-.. ., ,..... :;:: ,..... 
~,..... 8 ::iU P.- ::;? ::i:: 0 E a e. :3"~ ::ES oQ 

~6 ·i:: 0 ·g, zc ., ., 
p. "' "' 

0.6 

3.6 5 

1.4 

OM 
OM 

3.1 2 2 PR SW en 

3.8 2 1.9 2 FC SW en 

GC sp en 

GC 

2.1 

GC 

bu 

3.2 

1.6 4 

PR 

1 PR en 

4 PR 

5 PR 

PR 

8 5 PR SW dv 

SW cb 

SW cb 

5 PR SW dv 

PR 

5 PR SW dv 

9.1 5 PR SW dv 

PR 

9 PR SW dv 

PR 

PR SW dv 

5 PR SW 

PR 

SW cb 

5 PR SW cb 

5 PR SW dv 

5 PR SW dv 

8.9 4.1 5 5 PR SW cb 

1.8 
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Regional Tolerance Values 
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:;; Feeding Group 
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112390 112418 Hydroporus pilatei PR 

111963 112257 Hydrovatus PR 

112257 112259 Hydrovatus pustulatus PR 

112257 112259 Hydrovatus pustulatus PR 

112259 112261 Hydrovatus pustulatus compressus PR 

111963 112200 Hygrotus PR 

111963 112181 Ilybius 5 PR 

111963 112268 Laccodytes PR 

111963 112278 Laccophilus IO 7.9 5 5 PR 

112278 112281 Laccophilus fasciatus PR 

112281 112283 Laccophilus fasciatus rufus PR 

112278 112299 Laccophilus gentilis PR 

112278 112285 Laccophilus proximus PR 

112278 112298 Laccophilus schwarzi PR 

112270 112276 Laccomis difformis 

111963 112580 Liodessus PR 

111963 112595 Neoclypeodytes PR 

111963 112314 Oreodytes 5 PR 

112314 Oreodytes congruus 5 PR 

111963 112086 Rhantus 

112109 112113 Thermonectus basillaris PR 

111963 112575 Uvarus 

109226 112653 Gyrinidae 5 PR 

112653 112711 Dineutus 5.5 3.7 4 4 PR 

112711 112718 Dineutus carolinus 

112711 112715 Dineutus ciliatus 

112711 112713 Dineutus discolor 

112711 112727 Dineutus emarginatus 

112711 112719 Dineutus nigrior 4 PR 

112711 112717 Dineutus serrulatus 

112653 112706 Cyretes 

112706 112707 Cyretes iricolor 

112653 112654 Gyrinus 6.3 3.6 5 4 PR 

112654 112661 Gyrinus aeneolus 4 PR 

112654 112704 Gyrinus lugens 

112654 112701 Gyrinus pachysomus 

109226 111857 Haliplidae 7 

111857 111947 Brychius SC 

111947 111948 Brychius homii 

111857 111858 Haliplus 

111858 111872 Haliplus fasciatus 5 SH 

111857 111923 Peltodytes 8.5 7 5 SH 

111923 111926 Peltodytes duodecimpuntatus 

111923 111927 Peltodytes floridensis 

111923 111928 Peltodytes lengi 

111923 111929 Peltodytes muticus 
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Parent TSN TSN 

111923 111930 

111923 111932 

109226 112606 

112606 112623 

112623 112626 

112623 112624 

112606 112621 

112636 193587 

112606 112607 

' 112607 112614 

112607 112613 

112607 193586 

112607 112610 

112745 

112736 112737 

114496 114509 

114509 114613 

114613 114614 

114509 114615 

114509 114510 

114509 114546 

113844 113869 

114654 114666 

114666 114667 

i 114667 114668 

114037 

114037 114038 

114666 114779 

114779 

114666 114676 

114679 

206639 206640 

113918 113923 

113924 

113923 113948 

113923 113969 

113923 113925 

113923 113929 

113998 114278 

114278 114279 

113998 113999 

113999 114025 

113999 114006 

114006 114011 

114006 114013 

114006 114009 
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Peltodytes oppositus 

Peltodytes sexmaculatus 

Noteridae 

Hydrocanthus 

Hydrocanthus iricolor 

Hydrocanthus oblongus 

Notomicrus 

Suphis inflatus 

Suphisellus 

Suphisellus floridanus 

Suphisellus gibbulus 

Suphisellus insularis 

Suphisellus puncticollis 

Hydroscapha 

Sphaeriidae 

Chrysomelidae 

Agasicles 

Agasiclcs hygrophila 

Disonycha 

Donacia 

Pyrrhalta 

Melyridae 

Curculionidae 

Anchytarsus 

Anchytarsus biccilor 

Lutrochus 

Lutrochus laticeps 

Bagous 

Bagous carinatus 

Phytobius 

Stenopelmus 

Tyloderma capitale 

Helodidae ( = Scirtidae) 

Scirtidae 

Cyphon 

El odes 

Prionocyphon 

Scirtes 

Chclonnriidne 

Chelonarium lecontei 

Dryopidae (adult) 

Dryops (adult) 

Helichus (adult) ' 

Helichus basalis (adult) 

Helichus fastigiatus (adult) 

Helichus lithophilus (adult) 
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OM 

OM 

OM 
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7 SC 
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SH en 

SH en 
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SH en 

PR 

SH en cg 

SH 

3.8 SH sp en 

2.9 en 

SH 

SH en cb 

SH 

SH 

cb 

7 SC cb sp 

cb sp 

cb 

SH cb 

en 

5.4 5 3.2 5 SH 
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114006 114017 Helichus striatus (adult) 5 SH 

114017 114019 Helichus striatus foveatus (adult) 5 SH 

113999 114001 Pelonomus (adult) 

114001 114004 Pelonomus obscurus (adult) 

113998 114093 Elmidae 4 GC 

114196 Ampumixis 4 GC SC 

114196 114197 Ampumixis dispar 4 GC 

114093 114193 Ancyronyx OM 

114193 114194 Ancyronyx variegatus 6.9 6 4 OM 

114093 114251 Atractelmis 4 GC 

114093 114164 Cleptelmis 4 GC 

114164 114166 Cleptelmis addenda 4 GC SC 

114164 114165 Cleptelmis ornata 4 GC 

114093 114208 Cylloepus 4 GC SC 

114093 114126 Dubiraphia 6.4 6 4.7 4 6 GC SC 

114126 114129 Dubiraphia bivittata 3.1 OM 

114126 Dubiraphia giullianii 6 SC 

114126 114130 Dubiraphia quadrinotata 3.2 OM 

114126 114131 Dubiraphia vittata OM 

114093 114216 Gonielmis 5 .GC 

114216 114217 Gonielmis dietrichi OM 

114093 114237 Heterelmis 4 GC 

114093 114167 Heterlirnnius 4 GC 

114167 114169 Heterlirnnius corpulentus 4 GC 

114167 114168 Heterlirnnius koebelei 4 GC SC 

114093 114137 Lara 4 SH 

114137 114139 Laraavara 4 SH 

114093 114212 Macronychus OM 

114212 114213 Macronychus glabratus 4.7 4 2.9 OM 

114093 114146 Microcylloepus 4 GC SC 

114146 114147 Microcylloepus pusillus 2.1 3 2 GC 

114147 114151 Microcylloepus pusillus lodingi OM 

114146 114160 Microcylloepus similis 2 GC 

114093 114142 Narpus 4 GC 

114142 114144 Narpus concolor 4 GC 

114093 114177 Optioservus 2.7 4 3.6 4 4 SC 

114177 193732 Optioservus castanipennis 4 SC 

114177 114178 Optioservus divergens 4 SC 

114177 114190 Optioservus fastiditus 1.9 4 4 SC 

114177 114180 Optioservus quadrimaculatus 4 SC 

114177 114181 Optioservus seriatus 4 SC 

114093 114235 Ordobrevia 4 

114235 Ordobrevia nubrifera 4 GC 

114093 114244 Oulirnnius 4 SC 

114244 114245 Oulirnnius latiusculus 1.8 

114093 114229 Promoresia 2 SC 
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Parent 
TSN 

TSN 

114229 114230 

114229 114231 

114093 114198 

114093 114095 

114095 114117 

114095 114118 

114095 114102 

114095 114104 

114095 114121 

114095 114105 

114095 114106 

114095 114108 

114095 114114 

114095 114115 

114093 114205 

114205 114207 

114205 

113998 114069 

114069 114087 

114087 114088 

114069 114085 

114085 114086 

114069 114070 

114070 114074 

114070 114072 

114265 114266 

114266 114267 

114265 114273 

112752 112756 

112756 112757 

112757 112758 

112756 112777 

112777 112793 

112752 112811 

112890 

112811 112812 

112812 112824 

112812 112821 

112811 112845 

112811 113220 

112811 113017 

112811 113087 

113087 113088 

113085 113086 

112811 112973 

112973 112990 
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Regional Tolerance Values 

Functional Habit/ 

- Feeding Group Behavfor 
"' ~ u 

·.z::: 
Scientific Name t; "' ::E - t; § ,...._ 

Q) ~ ~ 

Promoresia elegans 

Promoresia tardeJla 

Rhizelmis 

Stenelmis 

Stenelmis antennalis 

Stenelmis convexula 

Stenelmis crenata' 

Stenelmis decorata 

Stenelmis fuscata 

Stenelmis humerasa 

Stenelmis hungerfordi 

Stenelmis markeli 

Stenelmis sinuata 

Stenelmis vittipennis 

Zaitzevia 

Zaitzevia milleri · 

Zaitzevia parvula 

Psephenidae 

Ectopria 

Ectapria nervosa 

Eubrianax 

Eubrianax edwardsi 

Psephenus 

Psephenus falli 

Psephenus herricki 

Anchycteis 

Anchycteis velutina 

Plilodactyla 

Hydraenidae 

Hydraena 

Hydraena pennsylvanica 

Ochthebius 

Ochthebius sculptus 

Hydraphilidae 

Ametor 

Berasus 

Berosus peregrinus 

Berosus striatus 

Chaetarthria 

Crenitis 

Cymbiodyta 

Derail us 

Derallus altus 

Dibolacelus ovatus 

Enachrus 

Enochrus ochraceus 

"' ~ ?; -:;::: Cl'.! 

i i Q) s ,...._ 1u "' "' -s ,...._ :i: ,...._ .i::: 8 8 ::>U P.- :;:! ::i:: t:: ,...._ 
~~ c55 b :3' e:.. ::E8 oQ ·i:: ·i:: zc 1;l Q) p. p. "' 

2.2 OM 

0 2 SC 
'"'"' 

en 

1 SC en 

5.4 5 3 7 5 .SC 

OM 

OM 

OM 

5 SC 

OM 

OM 

SC 

5 SC 

OM 

OM en 

4 GC 

4 GC 

4 GC 

4 SC en 

4 5 SC 

4.3 5 4 SC en 

4 SC 

4 SC en 

4 SC 

4 SC bu 

2.5 4 3.5 

5 SH 

5 PR en cb 

5 PR 

en 

5 PR 

5 PR SW dv 

5 

8.6 6.7 5 PR PI 

cb 

5 bu 

5 PR bu 

SW dv 

OM 

OM 

bu sp 

8.5 5 GC' 
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Regional Tolerance Values 

Functional 

- Feeding Group 
"' ~ u 

Parent ·p 
TSN Scientific Name "O - i::: 

~ - ~ "' TSN "' - ~ 
"',...., 

"' "' '+:l Cl) 

~ Q) .... "' 1u "O .;:; ,...., Q) ,...., ~,...., '€ ,...., § ::iU i:>.- :8 ::c "0-0:: E 
:3' §:, ~g ~6 

u 
r)le, ::s e, ·c Q) 

""' "' 
112811 113162 Helobata OM 

113162 113165 Helobata striata OM 

112811 113150 Helochares OM 

112811 113106 Helophorus 7.9 SH 

112811 113244 Hydrobiomorpha 

113244 113245 Hydrobiomorpha castus 

112811 113196 Hydrobius 8 PR 

1131Q6 113200 Hydrobius tumidus OM 

112811 113166 Hydrochus SH 

112811 113204 Hydrophilus 

112811 112858 Laccobius 8 1.9 PR 

112811 112909 Paracymus 5 PR OM 

112811 112931 Sperchopsis 5 5 PR CG 

112931 112932 Sperchopsis tessellatus 6.5 OM 

112811 112938 Tropistemus 9.8 5 10 PR 

112938 112951 Tropistemus blatchleyi 

112938 112944 Tropistemus lateralis 

112944 112946 Tropistemus lateralis nimbatus 

112938 193660 Tropistemus s.triolatus 

113264 113805 Ptiliidae 

113264 113265 Staphylinidae 8 PR 

113265 113304 Bledius PR 

113265 113576 Sten us 

113265 1 i3440 Thinopinus 

114413 114429 Salpingidae 

109215 152741 Hymenoptera 8 PA 

109215 117232 Lepidoptera 6 SH SC 

117294 117318 Noctuidae SH 

117915 117952 Pyroderces 5 

117639 117641 Pyralidae 5 SH 

117641 117741 Acentria 1 SH 

117641 117672 Munroessa SH 

117672 117677 Munroessa gyralis SH 

117641 117756 Neargyractis SH 

117641 117642 Paraponyx 5 SH 

117641 117682 Petrophila 2.7 5 SC 

117654 117656 Synclita obliteralis SH 

117906 117909 Prionoxystus 5 

117854 117856 Tortricidae 

109215 115000 Megaloptera 

115000 115023 Corydalidae 0 PR 

115023 115024 Chauliodes PR 

. 115024 115027 Chauliodes pectinicomis PR 

115024 115025 Chauliodes rastricomis PR 

115023 115033 Corydalus PR 

115033 115034 Corydalus comutus 5.6 6 2.4 PR 
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cb 

cb SW 

en 

cb SW 
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Parent 
TSN 

TSN 

115023 115048 

115023 115028 

115028 115029 

115028 115031 
115023 115044 

115085 115086 

115086 115087 

115085 115090 

115000 115001 

115001 115002 

115002 193739 

115002 115017 

115002 115010 

109215 115095 

116489 116490 

115095 116905 

116905 116933 

116933 116934 
116905 116906 

116906 116912 

116906 116921 

116906 116922 

116906 116914 

116906 116916 

116906 116910 

116906 116918 
116906 116924 

116905 116958 

116958 116967 

116958 

116958 116966 

116958 116959 

116958 

116958 116961 

116958 116960 

116905 116973 

115095 116529 
116529 116530 

116530 116531 

116537 553090 

116537 116538 

115933 116331 

115933 116046 

116046 116047 
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Regional Tolerance Values 

Functional Habit/ 

ii Feeding Group Behavior 
:i: 0 ·.:::: 

Scientific Name "O -:;; m,.... ~ ~ -:;; 
~ -:;; "' ~ :i: '+:: Ul i ~ ... ~~ 1u "O "O £,-._ "',.... '€,.... <:l § ::>U 8:a;: :E :r: ~~ @ -~ r55 b ::;E Q, ~ §, ·;:: irl ;:::> ....... p. "' p. 

"' 
Neoherrnes en cb 

Nigronia PR 
Nigronia fasciatus 6.2 1.8 PR 

Nigronia serricomis 5.5 0 3.6 ..... PR en eb 
Oroherrnes 0 PR eb en 
Climacia 

Climacia areolaris 6.5 

Sisyra PI 

Sialidae bu cb 
Sialis 7.4 4 4.9 4 4 PR 
Sialis amerieana PR 

Sialis iola PR 

Sialis molui PR 
Tr!choptera sp 

Beraeidae 
Beraea 
Bmchyeentridae 1 FC en eb 

Amiocentrus 1 GC. 

Amioeentrus aspi!us 2 GC en 
Brachycentrus 2.2 1 FC 
Bmchycentrus americanus 1 FC 
Brachycentrus appalachia 1.1 

Brachycentrus chelatus 0 

Bmchycentrus lateralis 0.4 1 

Brachycentrus nlgrosoma 2.2 

Brachycentrus numerosus 1.8 1 

Bmchycentrus occidentalis 1 FC en sp 
Brachyeentrus spinae 0 

Micrasema 1 2 SH 
Micrasema bactro 1 

Micrasema bennetti 0 

Micrasema burksi 0 . 

Mierasema charonis 0.3 
Micrasema rickeri 0 

Micrasema rusticum 0 OM .... 
Micrasema wataga 3.2 2 OM en 
Oligoplectrum 1 GC 
Calamoceratidae sp 
Anisocentropus SH 

Anisocentropus pyraloides 0.8 SH sp 
Heteroplectron americanum 2.9 3 SH;. 
Heteroplectron califomicum 1 SH 
Uenoidae 0 SC .... 

Farula SC ·-
Neophylax 1.6 3 3 SC 
Neophlax concinnus 1.2 
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Regional Tolerance Values 

Functional 

t; Feeding Group 

~ 0 
Parent ·.i:: 

TSN Scientific Name ~ 
~ i:: 

~ TSN t; ~ 

~ "' ........ "' "' ';:) Cl) 

~ 
., .... ., -;:u '"O ..s ........ ., ........ :;:: ........ ig § ::iU 

:§:~ 
:S! :i:: ~g 

s 
i:l ~b ::Ee, ·i:: 

p.. "' 
116046 116050 Neophlax mitchelli 0 

116046 116065 Neophylax occidentalis 3 SC 

116046 116057 Neophlax oligius 2.6 

116046 116052 Neophlax omatus 1.6 

116046 116054 Neophylax rickeri 3 SC 

116046 116063 Neophylax splendens 3 SC 

115933 116388 Neothremma 0 SC 

116388 116389 Neothremma alicia 0 SC 

115933 116039 Oligophlebodes I SC 

Sericostriata 0 SC 

Sericostriata surdickae 0 SC 

115095 117120 Glossosomatidae 0 SC 

117120 117121 Agapetus 0 0 SC 

117120 117154 Anagapetus 0 SC 

115236 115238 Culoptila cantha 0 SC 

117120 117159 Glossosoma 1.5 0 SC 

117159 117165 Glossosoma penitus SC 

117159 117167 Glossosoma alascense SC 

117159 117162 Glossosoma intermedium 0 SC 

117159 117160 Glossosoma montana SC 

117159 117202 Glossosoma oregonense SC 

117159 117220 Glossosoma wenatchee SC 

115246 115247 l\1atrioptilajeanae 0 

115096 115221 Protoptila 2.8 1 1 SC 

115221 183768 Protoptila coloma 1 SC 

115221 115232 Protoptila tenebrosa 1 SC 

115095 117015 Helicopsychidae 3 SC 

117015 117016 Helicopsyche 3 SC 

117016 117020 Helicopsyche borealis 0 3 1.8 3 SC 

115095 115398 Hydropsychidae 4 4 FC 

Hydropsychidae 

Arctopsychinae 2 FC 

115398 115529 Arctopsyche 1 FC 

115529 115538 Arctopsyche californica 2 FC 01\1 

115529 115530 Arctopsyche grandis 2 FC 

115529 115533 Arctopsyche irrorata 0 

Hydropsychinae FC 

115398 115570 Ceratopsyche FC 

115570 115596 Ceratopsyche alhedra 0 3 

115570 Ceratopsyche bifida 1 

115570 115577 Ceratopsyche bronta 2.7 5 

115570 Ceratopsyche macleodi 0.9 

115570 115580 Ceratopsyche morosa 3.2 2 1.8 

115570 115586 Ceratopsyche slossonae 0 4 2 

115570 115589 Ceratopsyche sparna 3.2 1 3.2 

115570 Ceratopsyche ventura 0 
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Parent 
TSN 

TSN 

115398 115408 

115408 115409 

115408 115441 

115408 115426 

115398 115399 

115399 115402 

115398 115618 

115398 115453 

115453 115456 

115453 115454 
115453 115458 

115453 115455 

115453 115462 

115453 115463 

115453 115465 

115453 115488 

115453 115468 

115453 115469 

115453 115471 

115453 115474 

115453 115513 

115453 115485 

115453 115490 

115453 115477 

115453 206641 

115453 115480 

115453 115481 

115453 115527 

115453 115484 

115453 115482 

115398 115603 

115603 115608 

115603 115606 

115398 115556 

115556 115563 

115556 115559 

115556 115560 

115398 115551 

115551 115552 

115095 115629 

115629 115635 

115629 115826 

115826 115827 

115629 115641 

115641 115643 

115641 115695 
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Functional Habit/ 

t; Feeding Group Behavior 

~ () . ., 
Scientific Name '"O t; .:: 

~ ~ ~ ~ t; ., .. ,...... 
] ;:l IZl 

i .i 
., .... ~,...... 1u '"O '"O 
'5 ..-. ., ,...... .:: 8 ::>U i:i. ..... :;:! ::r:: t::,...... '"O < 0 
as e :3"~ ::E g, 09 ~6 ·i:: () ., ., z.._, p. "' p. "' 

Cheumatopsyche' 6.6 5 2.9 5 5 FC 

Cheumatopsyche· campy la 6 FC 

Cheumatopsyche enonis 6 FC 

Cheumatopsyche pettiti 6 FC en 

Diplectrona 0 FC 

Diplectrona modesta 2.2 FC en 

Homoplectra en 

Hydropsyche 4 4 FC 

Hydropsyche aerata 2.6 

Hydropsyche betteni 8.1 6 4 FC 

Hydropsyche bidens 2.5 

Hydropsyche califomica 4 FC 

Hydropsyche decalda 4.1 FC 

Hydropsyche demora 1.8 

Hydropsyche dicantha 3.5 

Hydropsyche elissoma FC 

Hydropsyche frisoni 1.8 
: 

Hydropsyche hageni 0 : 

Hydropsyche incommoda 5 7 

Hydropsyche mississippiensis FC 

Hydropsyche occidentalis 4 FC 

Hydropsyche orris 2.6 

Hydropsyche oslari 4 FC 

Hydropsyche phalerata 3.7 I 

Hydropsyche rossi 4.9 

Hydropsyche scalaris 3 2 

Hydropsyche simulans 2.4 

Hydropsyche spama 4 FC en 

Hydropsyche venularis 5.3 2.9 

Hydropsyche valanis 3 

Macrostemum 3.6 3 3 FC 

Macrostemum c:,uolina FC en 
Macrostemum zebratum 1.8 

Para psyche 1 PR 

Parapsyche almota 3 PR 

Parapsyche cardls 0 

Parapsyche elsis 1 PR en 

Potamyia FC 

Potamyia flava 2.5 FC 

Hydroptilidae 4 : cb 

Agraylea 5.7 8 I en 

Dibusa en 

Dibusa angata 2.6 

Hydroptila 6.2 6 3.2 6 6 SC PR 

Hydroptila ajax 6 SC 

Hydroptila arctia 6 SC 
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Regional Tolerance Values 

Functional 

~ 
Feeding Group 

QJ 
u 

Parent ~ ·.:::: 
TSN Scientific Name '"O - i:: 

~ TSN ~ ~ - "' "'~ .. "' ~ 
':;::l Cl) 

~ QJ ... QJ 1u '"O 
-s~ QJ ~ ~~ i:: 
::JU P..- :S! ::r:: t: ~ '"O < s 0 

ae ;3"~ :::a Q, 
0 Cl ·-:::a ·i:: u ze. :::a ._, .., 

p.. "' 
115641 115696 Hydroptila argosa 6 SC 

115629 115630 Leucotrichia 6 SC 

115630 115631 Leucotrichia pietipes 4.3 2 

115629 115811 Mayatriehia 6 SC 

115811 115812 Mayatriehia ayama SC 

115629 115833 Neotriehia 3.6 SC 

115833 Neotriehia halia 4 SH 

115629 115714 Oehrotriehia 7.2 4 GC 

115629 115714 Oehrotriehia 4 GC 

115629 115828 Orthotriehia 6 SC 

115629 115779 Oxyethira 5.2 

115629 115817 Stactobiella 2 SH 

Lirnnephiloidea 

115095 116793 Lepidostomatidae 3 SH 

116793 116794 Lepidostoma 1 1 1 1 SH 

116794 116888 Lepidostoma einereum 3 SH 

116794 116870 Lepidostoma quereinum 1 SH 

115095 116547 Leptoeeridae 4 GC 

116547 116684 Ceraclea 2.6 5 3 GC 

116684 116696 Ceraclea ancylus 2.5 3 

116684 Ceraclea flava 0 

116684 116725 Ceraclea maeulata 6.4 3.6 

116684 Ceraelea transversa 2.7 

116547 116598 Mystaeides 4 4 GC 

116598 116599 Mystaeides sepulchralis 3.5 4 

116547 116651 Neetopsyehe 2.4 3 3 SH 

116651 116661 Neetopsyehe eandida 3.8 OM 

116651 116663 Neetopsyehe diarina 3.2 

116651 116659 Neetopsyehe exquisita 4.2 3 OM 

116651 116662 Neetopsyehe graeilis 3 SC 

116651 116660 Nectopsyehe pavida 4.2 2.1 OM 

116651 Nectopsyehe halia 3 SC 

116651 Neetopsyehe lahontanensis 3 SC 

116651 Neetopsyehe stigmatiea 3 SC 

116547 116607 Oeeetis 5.7 8 3 8 8 PR 

116607 Oeeetis parva 

116607 116608 Oeeetis avara 

116607 116609 Oeeetis eineraseens 

116607 116643 Oeeetis georgia 8 

116607 116613 Oeeetis inconspieua 8 

116607 116631 Oeeetis noetuma 

116607 116636 Oeeetis persimilis 8 

116547 116548 Setodes 0.9 2 OM 

116547 116565 Triaenodes 6 6 

116565 206642 Triaenodes abus 4.3 SH 

116565 116569 Triaenodes flaveseens SH 
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Parent 
TSN 

TSN 

116565 206643 

116565 116571 

116565 116574 

116565 116575 

116565 116577 

116565 206644 

116565 116580 

115095 115933 

115969 115970 

115867 115907 

116438 

115933 116253 

115956 

115933 115935 

116247 

115933 116017 

116017 116018 

115933 116013 

115933 116023 

115933 116265 

116265 116266 

116265 116268 

116340 116342 

115933 116025 

115933 116030 

115933 116309 

115933 116295 

115933 116001 

115933 116286 

115933 115995 

115995 115997 

115933 116381 

115933 116382 

116382 116385 

115933 116069 

115933 116344 

115933 116379 

115933 116315 

116315 116318 

115972 115973 

115933 116407 
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Regional Tolerance Values 

Functional . Habit/ 

- Feeding Group Behavior 
"' ., 

t.l ·.: 
Scientific Name t; 

~ 
~ - t; " ~ i ~ 

"',...... 

Triaenodes florida 

Triaenodes ignittls 

Triaenodes injusta 

Triaenodes marginatus 

Triaenodes ochraeeus 

Triaenodes pema 

Triaenodes tardus 

Limnephilidae 

Allocosmoecus partitus 

Cryptoehia 

Allomyia 

Amphicosmoecus 

Anabolia 

Apatania 

Apataniinae 

Arctopora 

Chyranda 

Chyranda centralis 

Clostoeca 

Desmona 

Dicosmoecinae 

Dicosmoecus 

Dicosmoecus atripes 

Dicosmoecus gilvipes 

Ecclisocosmoecus scylla 

Ecclisomyia 

Eocosmoecus 

Eocosmoecus schmidi 

Glyphopsyche 

Grammotau!ius 

Grensia 

Hesperophylax 

Homophylax 

Hydatophylax 

Hydatophylax atgus 

I mania 

Ironoquia 

lronoquia punctatissima 

Limnephilinae 

Limnephilus 

Manophylax 

Moselyana 

Onocosmoecus 

Onoeosmoecus unicolor 

Pedomoecus sierra 

Platycentropus 

il ~,...... 
'+:: Cl) 

i i 8.c ~u 
"O 

£,.-.. ,.C: § § ::>U :s! ::c: t: ,...... 

~£ ~6 :3"~ ::E Q, :£ §, ·i:: ~ ·i:: ~ p, "' p, "' 
SH 

SH 

2.2 

6 6 sh 
' 

SH 

SH 

4.7 6 SH 

4 4 SH 

0 SC en cb 

0 SH 

o· SC 

SH sp 

SH 

0.6 1 SC 

1 SC. 

1 SH sp 

1 SH sp bu 

SH sp 
" 

1 SH 

1 SC 

1 SH 

1 PR bu 

2 SC'. en 

0 SH 

2 ac' 
SH sp 

SH 

1 ' en 

4 SH sp 

6 SH 

5 SH sp cb 

0 SH 

1 SH 

2.3 2 SH: sp 

SC• cb sp 

en 

7.3 3 I 

4 SH sp 

5 SH sp 

sc: en 

4 ac' en 

1 SH. 

2 SH: cb 

0 SC Sp 
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Regional Tolerance Values 
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- Feeding Group 
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i:>. "' 

115989 Pseudostenophylax I SH 

115933 115974 Psychoglypha 1 GC 

115974 115977 Psychoglypha bella 2 GC 

115974 115981 Psychoglypha subborealis 2 GC 

115933 116409 Pycnopsyche 2.3 4 3.3 4 SH 

116409 116413 Pycnopsyche gentilis 0.8 

116409 116414 Pycnopsyche guttifer 2.7 SH 

116409 116416 Pycnopsyche lepida 2.5 

116409 116417 Pycnopsyche scabripennis 4 SH 

116473 Molannidae 

116473 116474 Mo Janna 6 SC 

116474 116478 Molanna blenda 3.9 4 

116474 116479 Molanna tryphena 

116496 Odontoceridae 

116496 116520 Namamyia 0 OM GC 

116496 116522 Nerophilus 0 OM 

116522 116523 Nerophilus calif9micus 0 OM 

116496 116527 Pseudogoera 0 OM PR 

116496 116497 Psilotreta 0 0 0 SC 

116497 116498 Psilotreta frontalis 

115095 115257 Philopotamidae 3 3 FC, 

115257 115273 Chimarra 2.8 4 4 FC 

115278 Chimarra aterrima 1.9 

115276 Chimarra obscura 3.4 

115257 115319 Dolophilodes l l GC 

115257 115258 Wormaldia 0.4 3 FC 

115258 115261 Wormaldia gabriella SC 

115095 115867 Phryganeidae SH 

115892 Phryganea 4 OM 

115867 115868 Ptilostomis 6.7 5 5 SH 

Goerinae 1 SC 

115933 116423 Go era 0.3 

116423 116431 Goera archaon 1 SC 

115933 116298 Goeracea 0 SC, 

Goereilla SH 

115095 117043 Polyeentropodidae FC 

115334 115373 Cemotina PR 

115373 115375 Cernotina spieata PR 

117043 117091 Cymellus FC 

117091 117092 Cymellus fratemus 7.4 8 4 FC 

117043 117095 Neureclipsis 4.4 7 2.7 7 F,C 

117095 117098 Neureclipsis erepuseularis 

117043 117104 Nyetiophylax 0.9 5 2.5 5 FC 

117112 Nyetiophylax moestus 2.6 5 5 PR 

Paranyetiophylax 

117043 117044 Polyeentropus 3.5 6 3.4 6 5 PR FC 
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Parent 
TSN 

TSN 
' 

115334 115361 

115334 115395 

115095 115334 

115334 115391 

115391 115392 

115334 115335 

115335 115341 

115335 115346 

115335 115344 

115334 115350 

115095 115096 

115096 115243 

115096 115097 

115097 115098 

115097 115160 

115097 115163 

115097 115099 

115097 115165 

115097 115146 

115097 115101 

115097 115102 

115097 115153 

115097 115151 

115097 115131 

115097 115156 

115097 115133 

115097 115105 

115097 115159 

115097 115177 

115097 115134 

115097 115147 

115097 115155 

115097 115111 

115097 115138 

115097 115208 

115097 115114 

115097 115116 

115097 115187 

115097 115117 

115097 

115097 115144 

115097 

115097 115189 

115097 115120 

ll5097 115191 

115097 
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Functional Habit/ 

ii Feeding Group Behavior 
;i: f.) 

'P 
Scientific Name "O - .:: 

~ ~ ~ ~ tl "' <U ....... 

Phylocentropus 

Polyplectropus 

Psychomyiidae 

Lype 

Lype diversa 

Psychomyia 

Psychomyia flavida 

Psychomyia lumina 

Psychomyia nomada 

Ti nodes 

Rhyacophilidae 

Himalopsyche 

Rhyacophila 

Rhyacophila acropedes 

Rhyacophila acutiloba 

Rhyacophila alberta 

Rhyacophila angelita 

Rhyacophila arnaudi 

Rhyacophila atrata 

Rhyacophila betteni 

Rhyacophila bifila 

Rhyacophila blarina 

Rhyacophila brunnea 

Rhyacophila carolina 

Rhyacophila coloradensis 

Rhyacophila fuscula 

Rhyacophila_gralidis 

Rhyacophila hyalinata 

Rbyacophila iranda 

Rhyncophila ledrn 

Rhyncophila minor 

Rhyncophila narvae 

Rhyncophila nevadensis 

Rhyacophila nigrita 

Rhyacophila oreia 

Rhyncophila peUisa 

Rhyacophila rayneri 

Rhyncophila robusta 

Rhyacophila rot~nda 

Rhyncophila sibirica 

Rhyacophila torva 

Rhyacophila trissemani 

Rhyncophila tucula 

Rhyacophila vaccua 

Rhyncophila vaefes 

Rhyacophila vaeter 

... "' j ::;j (/) ~ "O ~ "O .;; ....... "'o ;i: ....... ,u § 8 ::>U :'S ::i:: 1:: ....... 

~~ l ·E bl b 8=~ ::E Q, ~ §, ~ "' "' p. "' 
5.6 4 5 FC en 

GC 

SC bu 

4.3 2 2.8 SC 

2 SC 

3.3 2 l.9 

2 SC 

2 

2 SC 

0 PR en 

PR 

0 PR 

1 PR 

0 

PR 

PR 

PR 

0 

PR 

PR 

PR. 

PR 

0 

PR 

2 0 

1 PR 

PR. 

0 PR 

3.4 

0 

PR: 

I PR 

0 I 

PR 

0 PR 

0 PR 
I 

PR 

0 PR 

l.8 ' 

1 PR 

PR 

1 PR 

1 PR 
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Regional Tolerance Values 

Functional 

t; Feeding Group 

Parent ~ -~ TSN Scientific Name 'O t; - ~ ~ TSN "' t; 
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"' ':;:::Cl) 

~ 
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iU 'O 
£~ ., ~ :s:~ § ::sU i:i.- :9 ::c t::~ 

:9 ~ s ae, ;3-~ :E Q, ~g ·i:: l:l :E '-' "'" "' 
115097 115152 Rhyacophila vagrita PR 

115097 115121 Rhyacophila valuma 1 PR 

115097 115123 Rhyacophila velora I PR 

115097 115124 Rhyacophila vepulsa 

115097 115125 Rhyacophila verrula 

115097 115195 Rhyacophila visor I PR 

115097 115197 Rhyacophila vofixa 0 PR 

115097 115148 Rhyacophila vuphipes 0 
115095 116982 Sericostomatidae SH 

116982 116983 Agarodes 

116983 116991 Agarodes libalis 0 3 
117012 117013 Fattigia pele 1.1 

116982 117003 Gumaga 3 SH 

100900 103358 Hemiptera PR 

103358 103683 Belostomatidae PR 

103683 103717 Abed us PR 

103717 103739 Abedus immaculatus PR 

103683 103684 Belostoma 9.8 PR 

103684 103689 Belostoma flumineum PR 

103684 103687 Belostoma lutarium PR 

103684 103688 Belostoma testaceum PR 

103683 103699 Lethocerus PR 

103358 103364 Corixidae 9 10 5 PR 

103364 103514 Callicorixa PR 

103364 103501 Cenocorixa PR 

103501 103504 Cenocorixa bifida 8 PR 

103364 103484 Corisella PR 

103364 103525 Cymatia 8 PI 

103364 103547 Graptocorixa PR 

103364 103444 Hesperocorixa 

103364 103491 Palmacorixa 5 PR 

103364 103365 Ramphocorixa 

103364 103369 Sigara 9 PR 

103369 103370 Sigara alternata 

103369 103398 Sigara washingtonensis 8 GC 

103364 181192 Tenagobia 8 
103364 103423 Trichocorixa 5 PR 

103423 103424 Trichocorixa calva 

103423 103429 Trichocorixa sexcincta 

103358 103768 Gelastocoridae PR 

103768 103769 Gelastocoris PR 

103358 103801 Gerridae 5 PR 

103801 103829 Gerris PR 

103829 103842 Gerris buenoi 5 PR 

103829 103841 Gerris remigis 5 PR 

103801 103872 Limnoporus PR 
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Parent 
TSN 

TSN 

103801 103857 
103857 103859 
103801 103881 
103881 103882 
103801 103802 
103802 103807 
103802 103804 
103801 103811 
103811 103815 
103964 103965 
103964 103986 
103964 103983 
103983 103984 
103983 103985 
103938 103939 
103939 103944 
103358 103953 
103953 103954 
103954 103955 
103954 103956 
103358 103613 
103613 103614 
103613 103665 
103665 103667 
103358 103747 
103747 103748 
103748 103749 
103748 103750 
103748 103761 
103748 103755 
103748 103751 
103748 103754 
103358 103557 
103557 103558 
103558 103573 
103558 103575 
103358 103602 
103602 103603 
103603 103604 
103358 104063 
104063 104069 
104063 104140 
103358 103885 
103885 103900 
103900 103908 
103900 103910 
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Regional Tolerance Values 

Functional Habit/ 

~ Feedini;\ Group Behavior 
(.) 

'l:l ~ Scientific Name 
~ ~ ... ~ t:i ,-.. ~ ~ ~ 

Metro bates 

Metrobates hesperius 

Neogerris 

Neogerris hesione 

Rheumatobates 

Rheumatobates palosi 

Rheumatobates tenuipes 

Trepobates 

Trepobates pictus 

Hebrus 

Lipogomphus 

Merragata 

Merragata brunnea 

Merragata hebroides 

Hydrometra 

Hydrometra wileyae 

Mesoveliidae 

Mesovelia 

Mesovelia cryptophila 

Mesovelia mulsanti 

Naucoridae 

Ambrysus 

Pelocoris 

Pelocoris femoratus 

Nepidae 

Ranatra 

Ranatra australis 

Ranatra buenoi 

Ranatra drakei 

Ranatra fusca 

Ranatra kirkaldyi 

Ranatra nigra 

Notonectidae 

Notonecta 

Notonecta irrorata 

Notonecta uhleri 

Pleidae 

Neoplea 

Neoplea striola 

Saldidae 

Pentacora 

Saldula 

Veliidae 

Microvelia 

Microvelia hinei 

Microvelia pulcheUa 

~£ 
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.i [ .., .... 1u "O "O 
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PR sk 

PR 

PR sk 

PR 

PR 

sk 

10 PR cb bu 

PR cb bu 

PR sk cb 

PR 

PR 

PR sk 

PR 

PR 

PR sk cb 

PR 

PR 

PR 

PR en SW 

5 PR cb SW 

PR 

7 PR 

PR cb 

PR 

7.5 PR 

PR 

PR 

PR 

PR 

PR 

PR SW cb 

PR 

PR 
PR. 

PR SW cb 

PR 

PI 

Pl cb 

10 PR 

PR 

10 PR sk 

6 PR 

PR 
PR, 
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Regional Tolerance Values 

Functional 
~ Feeding Group 
"' ~ <.) 
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TSN Scientific Name "O ti = ~ TSN ti ~ ti ~ 
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103885 103923 Paravelia PR 

103923 103924 Paravelia brachialis PR 

103885 103886 Rhagovelia 6 PR 

103886 103894 Rhagovelia ehoreutes PR 

103886 103895 Rhagovelia disticta PR 

103886 103887 Rhagovelia obesa PR 

103935 Troehopus PR 

100500 102467 Plecoptera PR 

102468 102643 Capniidae 1 1 SH 

102643 102644 Allocapnia 2.8 . 3 3 SH 

102643 102688 Capnia 1 SH 

102785 102786 Eucapnopsis brevicauda 1 SH 

102788 102804 Paracapnia 1 SH 

102804 102805 Paracapnia angulata 0.2 1 . 
102468 102840 Leuetridae 0 SH 

102840 102841 Despaxia 0 SH 

102841 102842 Despaxia augusta 0 SH 

102840 102844 Leuctra 0.7 0 SH 

102840 102877 Megaleuctra 0 SH 

102909 102910 Moselia infuseata 0 SH 

102840 102887 Paraleuctra 0 SH 

102887 102890 Paraleuctra occidentalis 0 SH 

103202 103239 Perlomyia 0 SH 

102468 102517 Nemouridae 2 SH 

102517 102540 Amphinemura 3.4 3 2 SH 

102540 102541 Amphinemura delosa 

102540 102542 Amphinemura nigritta 

102517 102567 Malenka 2 SH 

102517 102526 Nemoura 

102517 102632 Ostrocera 

102517 102622 Ostrocerca 

102517 102605 Podmosta 2 SH 

102517 102584 Prostoia 6.1 2 2 SH 

102584 102585 Prostoia besametsa 2 SH 

102517 102640 Shipsa 

102640 102641 Shipsa rotunda 0.3 2 

102517 102556 Soyedina 2 SH 

102517 102614 Visoka SC 

102614 102615 Visoka eataractae 1 SH 

102517 102591 Zapada 2 SH 

102591 102594 Zapada einetipes 2 SH 

102591 102596 Zapada columbiana 2 SH 

102591 102601 Zapada frigida 2 SH 

102591 102597 Zapada oregonensis 2 SH 

102468 102488 Peltoperlidae 2 SH 

102488 102489 Peltoperla 
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I 

Parent 
TSN 

TSN 

102994 103142 
102488 102500 
102500 102505 
102488 102510 
102510 
102510 102512 
102468 102470 
102470 102485 
102485 102486 
102485 102487 
102470 102471 
102471 102473 
102471 102478 
102471 102484 
102468 102788 
102838 102839 
102788 102830 
102788 102808 
102788 102816 
102816 102827 
102788 102789 
102789 102791 
102789 102792 
102789 102795 
102912 103202 

103236 
103236 103237 

103202 103203 
103202 103260 
103260 103263 
103202 103303 
103303 103304 
103202 103233 
103233 103234 
103202 103305 
103202 103254 
103202 103273 
103202 103308 
102912 102914 
102914 102917 
102917 102919 
102917 102920 
102917 102922 
102917 102923 
102917 102925 
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Functional Habit/ 
r;; Feeding Group Behavior ., 

.S:! ;i: 
Scientific Name 'O r;; 

~fi) ~···· t; 
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Soliperla 

Tallaperla 

Tallaperla comelia 

Yoraperla 

Yoraperla mariana 

Yoraperla brevis 

Pteronarcidae 

Pteronarcella 

Pteronarcella badia 

Pteronarcella regularis 

Pteronarcys 

Pteronarcys califomica 

Pteronarcys dorsata 

Pteronarcys princeps 

Taeniopterygidae 

Doddsia occidentalis 

Oemopteryx 

Strophopteryx 

Taenlonema 

Taenionema pallidum 

Taeniopteryx 

Taeniopteryx burksi 

Taeniopteryx lita. 

Taeniopteryx metequi 

Chloroperlidae 

Kathroperla 

Kathroperla perdita 

Chloroperlinae 

Alloperla 

Haploperla 

Haploperla brevis 

Neaviperla 

Neaviperla forcipata 

Paraperla 

Paraperla frontalis 

Plumiperla 

Suwallia 

Sweltsa 

Triznaka 

Perlidae 

Acron curia 

Acroneuria abnormis 

Acroneuria arenosa 

Acroneuria carolinensis 

Acroneuria evoluta 

Acroneuria intemata 
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2 SH 

1.4 I en sp 
I 

2 SH 

2 SH 

2 SH en sp 

SH 

0 SH 

0 SH en sp 

0 SH 

1.7 2.2 0 SH 

0 SH 

1.8 SH 

0 SH sp en 

2 SH sp en 

2 SC sp en 

sp en 

2.5 3 
2 SC sp en 

2 SC 

6.3 2 2 SH 

5.8 OM 
OM en 

1.4 

I PR en 

0 PR 

1 GC en 

1 PR 

1.4 1 PR en 

en 

1.3 1 

PR en 

1 PR en 

1 PR en 

PR 

PR en 

0 I PR en 

0 I PR 

1 PR en 

1 1 PR 

0 PR 

2.2 0 PR 

2.2 PR 

0 2.3 
2.8 
2.2 

I 
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Regional Tolerance Values 

Functional 

~ 
Feeding Group 

Parent ~ ·g 
TSN Scientific Name "" ~ - ~ ~ TSN "' ~ ~ 
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~ "' ... "' ~~ "" '5 ,-.. "',-.. ::: ,-.. '€ ,-.. "' "' {.) 
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"' ::E ._, 0. "' 
102917 102918 Acroneuria lycorias 1.5 2.4 PR 

102917 102926 Acroneuria mela 0.9 PR 

102917 102927 Acroneuria perplexa PR 

102914 102975 Agnetina 1.8 2 PR 

102975 102983 Agnetina annulipes 0 2 
102975 102979 Agnetina eapitata PR 

102975 102984 Agnetina flaveseens 0 
102954 102955 Attaneuria ruralis PR 

102914 102934 Beloneuria 0 3 PR 

102914 102985 Calineuria 3 PR 

102985 102986 Calineuria califomica 1 PR 

102994 103121 Doroneuria I. PR 

103121 103123 . Doroneuria baumanni 1 PR 

103121 103122 Doroneuria theodora 1 PR 

102914 102930 Claassenia 3 PR 

102930 102932 Claassenia sabulosa 3 PR 

102914 102939 Eeeoptura 

102939 102940 Eecoptura xanthenes 4.1 

102914 102971 Hesperoperla PR 

102971 102972 Hesperoperla pacifica 1 PR 

102914 102942 Neoperla 1.6 1 3.1 PR 

102942 102944 Neoperla clymene PR 

102914 102962 Paragnetina PR 

102962 102965 Paragnetina fumosa 3.5 PR 

102962 102970 Paragnetinaichusa 0 
102962 102966 Paragnetina immarginata . 1.7 

102962 102967 Paragnetina kansensis 2 PR 

102962 102968 Paragnetina media. 2.1 

103202 103251 Perlesta 0 4.5 5 PR 

103251 103253 Perlesta plaeida 4.9 5 OM 

103202 103244 Perlinella PR 

103244 103246 Perlinella drymo 0 1 PR 

103244 103248 Perlinella ephyre PR 

102912 102994 Perlodidae 2 2 PR 

102994 103155 Calliper la 2 PR 

102994 103157 . Cascadoperla 2 PR 

102994 103118 Clioperla 

103118 103119 Clioperla elio 4.8 1 
102994 103137 Cultus 2 PR 

103137 103139 Cultus deeisus 1.6 
102994 103166 Diploperla 2 
103166 103167 Diploperla duplicata 2.7 

103166 103169 Diploperla morgani 1.5 
103094 Diura 2 PR 

103094 103096 Diura knowltoni 2 SC 

103171 103172 Frisonia pieticeps 2 PR 
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Parent TSN TSN 

102994 103084 
103084 103087 
103084 103085 

103124 
103124 
102994 103070 
102994 102995 
102995 103012 
102995 103021 
102995 103004 
102995 103029 
102995 103020 
102995 103007 
102995 103017 
102995 103018 
102995 103009 
102995 103019 
102995 103035 
102995 103036 
102994 103149 
103174 103175 
102994 103110 
102994 103180 
102994 103134 
103134 103135 
102994 103186 
103186 103188 
103099 103100 
102994 103189 
103189 103190 
102994 103193 
103193 103194 
102994 103102 
102994 103197 
103197 103200 
103197 103198 
100500 101593 
101595 101596 

101602 
101596 101597 
101597 101598 
101597 101599' 
101596 101648 
101648 101649 
101596 101645 
101645 101646 
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Functional Habit/ 

t; Feeding Group Behavior 

~ 0 
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Helopicus 

Helopicus bogaloosa 

Helopicus subvarians 

Isogenoides 

Isogenoides hansoni 

Isogenus 

Isoperla 

lsoperla bilineata 

Isoperla dicala 

Isoperla fulva 

lsoperla fusca 

Isoperla holochlora 

Isoperla mormona 

Isoperla namata 

Isoperla orata 

Isoperla pinta 

Isoperla similis 

Isoperla slossonae 

Isopcrla transmarina 

Kogotus 

Malirckus hastatus 

Megarcys 

Oroperla 

Perlin odes 

Perlinodes aureus 

Pietetiella 

Pictetiella expansa 

Remenus bilobatus 

Riekera 

Rickera sorpta 

Setvena 

Setvena bradleyi 

Skwala 

Yugus 

Yugus arinus 

Yugus bulbosus 

Odonata 

Aeshnidae 

Aeshna 

Anax 

Anaxjunius 

Anax longipes 

Basinesehna 

Basiaesehna janata 

Boyeria 

Boyeria irrafiana 

..,, Cl) 

~ ~ 
0) .... ~,...... :g ~ 'O 'O .s ,...... 0) ,...... 

~8 
s:: s:: 

~~ 
p. ...... :'S! 0:: s 8 8 
::3'~ ::s Q, :§6 ·i:: 

~ 
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en 

0 en 

0.8 
2 PR 

0 
2 PR 

2 2 PR 

5.5 
2.2 2 

2 PR 

2 PR 

0 
2 PR 

1.8 
0 OM ' 

2 PR 

0.7 
2.6 
5.6 

2 PR en 

1.4 

2 PR en 

2 PR en 

PR en 
'" 2 PR en 

2 PR \)!). 

2 PR en 

0.3 ' 

PR en 

2 PR en 

2 PR en 

2 PR en 

2 PR' 

2 PR en sp 

0 
0 ,,,,,,,,,,,, 

PR eb 

3 PR· 

5 PR 

8 5 PR 

PR cb sp 

PR cb sp 

eb sp 

7.7 6 PR 
"""' PR eb 

6.3 I 
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Regional Tolerance Values 

Functional 

"u; Feeding Group 
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101645 101647 Boyeria vinosa 6.3 2 3.5 PR 

101639 101640 Coryphaeschna ingens PR 

101637 101638 Epiaeschna heros PR 

101634 101635 Gomphaeschna furcillata PR 

101653 101654 Nasiaeschna pentacantha 8 PR 

101595 101664 Gomphidae 1 PR 

101715 101716 Aphylla williamsoni PR 

101664 101770 Arigomphus 

101770 101771 Arigomphus pallidus PR 

101664 101730 Dromogomphus 6.3 PR 

101730 101731 Dromogomphus armatus PR 

101730 101732 Dromogomphus spinosus PR 

101725 Erpetogomphus 4 PR 

101777 101780 Gomphurus dilatatus 6.2 5 2.5. PR 

101664 101665 Gomphus 5 PR 

101665 101677 Gomphus dilatatus PR 

101665 101668 Gomphus geminatus PR 

101665 101685 Gomphus Iividus 5 PR 

101665 101686 Gomphus minutus PR 

101665 101689 Gomphus pallidus PR 

101665 101694 Gomphus spiniceps 4.9 

101734 101735 Hagenius brevistylus 4 I PR 

101791 206625 Hylogomphus geminatus PR 

101664 101766 Lan thus 2.7 
101664 101736 Octogomphus 1 PR 

101664 101738 Ophiogomphus 6.2 1 1 PR 

101664 101718 Progomphus PR 

101718 101720 Progomphus obscurus 8.7 PR 

101664 101761 Stylogomphus 

101761 101762 Stylogomphus albistylus 4.8 
101664 206626 Stylurus PR 

206626 206627 Stylurus ivae PR 

101594 Anisoptera PR 

101659 101660 Tachopteryx IO PR 

102025 102026 Cordulegastridae PR 

102026 102027 Cordulegaster 6.1 3 0 3 PR 

102027 102031 Cordulegaster maculata PR 

101796 102020 Corduliidae 2 5 PR 

101851 101852 Didymops transversa PR 

101862 Epicordulia 5.6 

101862 101863 Epicordulia princeps PR 

101862 101864 Epicordulia regina PR 

101797 101918 Macro mi a 6.7 2 2 PR 

101918 101920 Macromia georgiana PR 

101918 101924 Macromia georgina PR 

101918 101922 Macromia taeniolata PR 
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Parent 
TSN 

TSN 

101797 101934 
101934 101938 
101934 101936 
101934 101939 
101934 101935 
101797 101947 
101947 101949 
102026 102035 
102035 206629 

' 
102035 
206629 206631 
102035 185986 
101797 101994 
101994 101996 
101796 101797 
101830 101831 
101797 101865 
101865 101866 
101797 101870 
101870 101872 
101797 101885 
101797 101893 
101893 101901 
101893 101900 
101893 101903 
101893 101904 
102009 102010 
101932 101933 
101797 101945 
101945 101946 
101798 101799 
101797 101803 
101803 101805 
101803 101804 
101808 101809 
101797 101976 
101976 101977 
101818 101820 
100500 102042 
102042 102043 
102043 102052 
102052 102054 
102052 102055 
102043 102048 
102048 102050 
102048 102049 
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Functional Habit/ 
t; Feeding Group Behavior 

~ () 
·.i:: 

Scientific Name 
~ 

'O 

:@ t; 
t; i: • 

~ ~ ~ 
"',...., 

Neurocordulia 

Neurocordulia alabamensis 

Neurocordulia molesta 

Neurocordulia obsoleta 

Neurocordulia virginiensis 

Somatochlora 

Somatochlora linearis 

Epitheca 

Epitheca princeps 

Epitheca sepia 

Epitheca princeps regina 

Epitheca cynosura 

Tetragoneuria 

Tetragoneuria cynosura 

Libellulidae 

Brachymesia gravida 

Erythemis 

Erythemis simplicicollis 

Erythrodiplax 

Erythrodiplax minuscula 

Lcucorrhinia 

Libellula 

Libcllula auripennis 

Libcllula incesta 

Libcllula semifasciata 

Libellula vibrans 

Miathyria marcella 

Nannothemis bella 

Orthemis 

Orthemis ferruginea 

Pachydiplax longipennis 

Perithemis 

Perithemis seminola 

Perithemis tenera 

Plathemis lydia 

Sympetrum 

Sympetrum ambiguum 

Tramea carolina: 

Zygoptera 

Calopterygidae 

Calopteryx 

Calopteryx dimidiata 

Calopteryx maculata 

Hetaerina 

Hetaerina americana 

Hetaerina titia 

'+:l (/) 
~ .i "' !:; ,...., ~,...., -:i:u ] 'O .;::; ,...., '€,...., i: 

:i u p..,..... :S! ::i:: 'O < s 0 

;3'~ 
0 Cl :Ee ·i:: () 

~b :E e, zc "' "' p.. "' p.. "' 
5.8 PR 

PR 

3.3 5 PR 

5.4 0 PR sp 

1.6 PR sp 

8.9 1 9 1 PR cb sP 
PR 

4 PR 

PR 

PR 

PR cb Sp 

PR 

8.5 PR 

PR sp 

9 9 PR sp 

PR sp 

PR cb 

7.7 PR' cb 

PR cb 

PR, sp 

9.8 9 9 8 PR 

PR 

PR 

PR sp 

PR sp cb 

PR sp 

PR sp 

PR sp 

PR sp 

9.6 PR sp 

10 4 PR sp 

PR sp 

PR sp cb 

10 8 8.2 PR 

7.3 10 4 PR sp 

PR 

PR 

PR cb 

5 PR cb 

8.3 5 3.7 6 6 PR cb 

PR cb en 

'PR, 

6.2 6 2.8 PR 

PR 

PR cb SW 
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Regional Tolerance Values 

Functional 
t; Feeding Group 

"' C) 

Parent :;: 
TSN Scientific Name ~ - ·.g 

TSN t; - "' .. ,...., ~ .. "' 1 ~Cl) ~ "' ... "' 'O 
£,-., "',...., :;: ,...., '° ~ I: 
::sU o.- :s ::i:: t::,...., E 0 

~e ::3'~ ~ Q. 0 Ci 
~6 ·i:: C) 

Zt::!- "' p. 
"' 

102042 102077 Coepagrionidae 6.1 9 9 PR 

102077 102093 Amphiagrion 5 PR 

102077 102139 Argia 5.1 7 6 PR 

102139 102140 Argia apicalis PR 

102139 102143 Argia fumipennis PR 

102139 102146 Argia moesta PR 

102139 102147 Argia sedula PR 

102139 102148 Argia tibialis PR 

102139 102154 Argia violacea PR 

102077 102133 Chromagrion 6 PR 

102077 102102 Enallagma 9 9 9 8 PR 

102102 102103 Enallagma antennuatus PR 

102102 102104 Enallagma cardenium PR 

102102 102106 Enallagma daecki PR 

102102 11)2108 Enallagma divagans PR 

102102 102110 Enallagma dubium PR 

102102 181184 Enallagma pallidum PR 

102102 102114 Enallagma pollutum PR 

102102 102115 Enallagma signatum PR 

102102 102119 Enallagma vesperum PR 

102102 102120 Enallagma weewa PR 

102077 102078 Ischnura 9.4 9 9 9 PR 

102078 206632 Ischnura hastata PR 

102078 102082 Ischnura posita PR 

102078 102084 Ischnura ramburi PR 

102077 102135 Nehalennia PR 

102135 102136 Nehalennia intergiicollis PR 

102096 102099 Telebasis byersi PR 

102077 102100 Zoniagrion 9 PR 

102058 102061 Lestes 9 PR 

109215 118831 Diptera 7 
121226 121227 Blephariceridae 0 SC 

121229 121230 Agathon 0 SC 

121229 121250 Bibiocephala 0 SC 

121229 121255 Blepharicera 0.2 0 0 SC 

121229 121278 Philorus 0 SC 

125808 127076 Ceratopogonidae 5.7 6 PR 

127277 127278 Dasyhelea GC 

127076 127112 Forcipomyiinae 6 PR GC 

127112 127113 Atrichopogon 6.8 4.5 6 PR GC 

127113 127150 Atrichopogon websteri 4.4 
127112 127152 Forcipomyia 6 SC PR 

127076 127338 Ce~atopogoninae 6 PR 

127526 127533 Alluaudomyia PR 

127774 127778 Bezzia 6 6 GC PR 

127526 127564 Ceratopogon 6 PR 
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Parent 
TSN 

TSN 

127339 127340 
127683 127720 
127774 127859 
127859 127905 
127683 127729 
127526 127614 
127683 127761 
127526 127619 
125808 125886 
125892 125904 
125904 125923 
125887 125888 
125808 127917 
127917 127994 
127995 127996 
127996 127998 
127995 128010 
128010 128012 
128010 128016 
128010 128018 

128020 
127995 206646 
128020 128021 
128021 128024 
128020 128026 
128026 128028 
206647 206648 
128020 128034 
128020 128048 
128048 128056 
128270 128271 
128271 128272 
128270 128277 
128277 128285 
128069 128070 
128070 128071 
127994 128078 
128078 128079 
128079 128081 
128079 128083 
128079 128087 
128079 128089 
128079 128090 
128079 128093 
128079 128097 
128079 128113 

B-42 

Regional Tolerance Values 

Functional Habit/ 
t; Feeding Group Behavior 

~ .g 
Scientific Name 'O - a......_ 

~ ~ t; 
~ t; "' Q) 

Culicoides 

Nilobezzia 

Palpomyia 

Palpomyia tibialis 

Probczzia 

Scrromyia 

Sphacromias 

Stilobczzia 

Chaoboridae 

Chaoborus 

Chaoborus punctipennis 

Eucorethra 

Chironomidae 

Tanypodinae 

Clinotanypus 

Clinotanypus pinguis 

Coclotanypus 

Coelotanypus concinnus 

Coelotanypus scapularis 

Coelotanypus tricolor 

Macropelopiini 

Alotanypus ' 

Apsectrotanypus 

Apsectrotanypus johnsoni 

Brundiniella 

Brundiniella eumorpha 

Fittkauimyia serla 

Mncropelopia 

Psectrotanypus 

Psectrotanypus dyari 

Djalmabatista 

Djalmabatista pulcher 

Procladius 

Proclndius bellus 

Natarsia 

Natarsia baltirnoreus 

Pentaneurini 

Ablabesmyia 

Ablabesmyia annulata 

Ablabesmyia aspera 

Ablabesmyia cinctipes 

Ablabesmyia hauberi 

· Ablabesmyia idei 

Ablabesmyiajanta 

Ablabesmyia mallochi 

Ablabesmyia peleensis 

"' :;:: '+:l <I) 

i i Q) .... Q) iU 'O 'O .s ,....._ Q) ,....._ :;:: ,....._ '€ ,....._ <= s ::sU p.~ :"8 :c ~~ 
0 

ae. ::E8 ~ §, ·i:: u ·;:: u :3" '-' 1;l Q) p. p. "' 
6.5 10' 10 PR GC bu 

PR 

6 PR GC bu 

bu 

6 PR bu 

6 PR bu 

PR GC 

PR sp SW 

PR 

PR 

8.5 8 PR 

7 PR 

6 GC bu 

7 PR bu 

8 PR 

9.8 8 7.5 
6.2 PR 

7.7 PR 

PR bu 

PR bu 

PR 

PR bu 

0 PR 

6 PR sp 

3.8 
sp bu 

6 PR 

8.1 IQ 10 PR; sp 

10 10 8.6 : 
PR sp 

PR 

9.3 9 6.5 9 9 PR GC sp 

PR 

10 8 .{9' 8 PR sp 

5.6 
6 PR 

5.2 8 GC PR 

4.1 OM1 

OM 

OM 

OM 

OM, 

7.1 4.9 OM 
' 7.6 8 5 OM 

4.6 •i' 

OM, sp 
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Regional Tolerance Values 

Functional 

- Feeding Group 
"' 

Parent ~ u ·.p 
TSN Scientific Name "' - i:: t; ::@ "' ~ TSN t; ] "',...... 

"' '+:: Cl) 

~ Q,) .... Q,) 

~~ "' -5,...... Q,),...... :;: ,...... § ::iU 
~~ 

:::? ::i:: t: ,...... s 
~b :::88 oQ 

::@ 6 ·i:: u zc Q,) p. "' 
128079 128121 Ablabesmyia rhamphe OM 

128078 128130 Conchapelopia 8.7 6 4.3 6 6 PR 

Denopelopia atria 

128161 128162 Guttipelopia guttipennis PR 

128237 Hayesomyia PR 

128237 128249 Hayesomyia senata 4.6 

128131 Helopelopia 3.9 6 PR 

128078 128167 Hudsonimyia PR 

128078 128170 Krenopelopia PR 

128170 128171 Krenopelopia hudsoni PR 

128078 128173 Labrundinia 3.8 PR 

128173 128174 Labrundinia becki PR 

128173 128175 Labrundinia johannseni PR 

128173 128176 Labrundinia maculata PR 

128173 128177 Labrundinia neopilosella 7 PR 

128173 128178 Labrundinia pilosella 6 7 3.1 PR 

128173 128182 Labrundinia virescens 4.5 PR 

128078 128183 Larsia 8.3 6 4.3 6 6 PR 

128183 128184 Larsia berneri PR 

128183 128186 Larsia decolorata PR 

128183 128189 Larsia indistincta PR 

128132 Meropelopia 2.7 7 

128078 128199 Monopelopia 6 PR 

128199 128200 Monopelopia boliekae PR 

128078 128202 Nilotanypus 4 6 6 PR 

128202 128203 Nilotanypus fimbriatus 2.8 PR 

128078 128207 Paramerina 2.8 6 4 PR 

128207 128208 Paramerina anomala 

128207 128209 Paramerina fragilis 4.7 

128078 128215 Pentaneura 4.6 6 6 PR GC 

128215 128216 Pentaneura inconspicua 4.9 PR 

128215 128218 Pentaneura inculta PR 

128018 128226 Rheopelopia PR 

128226 128229 Rheopelopia paramaculipennis 2.9 

128234 Telopelopia okoboji 4 
128078 128236 Thienemannimyia 6 6 PR 

128078 128251 Trissopelopia PR 

128078 128259 Zavrelimyia 9.3 8 4.1 8 8 PR 

128259 128262 Zavrelimyia sinuosa ' PR 

128323 128324 Tanypus 9.6 10 8.8 10 PR GC 

128324 128329 Tanypus neopunctipennis 7.5 OM 

128324 128335 Tanypus carinatus OM 

128324 128333 Tanypus punctipennis OM 

128324 128336 Tanypus stellatus OM 

127953 127954 Boreochlus 6 GC SC 

127917 128341 Diamesinae GC 
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Parent 
TSN 

TSN 

128342 128343 
128351 

128351 128355 
128351 128401 
128351 128408 
128408 128409 
128408 128412 
128351 128416 
128351 128426 
128437 128440 
128437 128446 
128446 128447 
128437 128452 
128452 128454 
125808 128457 
128457 128563 
128563 128565 
128563 128567 
128563 128570 
128457 129182 
129182 129193 
129182 129189 
129182 129190 

128457 128460 
128457 128470 
128457 128477 
128477 128478 
128477 128487 
128477 128482 
128457 128511 
128511 128515 
128457 128520 
128457 128575 
128575 128583 
128575 128594 
128575 128610 
128575 
128575 
128575 128640 
128575 
128575 128651 
128575 128659 
128575 128664 
128575 128666 
128457 128670 
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Regional Tolerance Values 

Funcfional Habit/ 

Wl 
Feedin~ Group Behavior 

13: 0 ·;:: 
Scientific Name "" tl § 

~ 'gj ;§ ~ ~ ~ '+::: Cii' 

Boreoheptagyia 

Diamesini 

Diamesa 

Pa gas ti a 

Potthastia 

Potthastia gaedii 

Potthastia longi~na 

Pseudodiamesa 

Sympotthastia 

Monodiamesa 

Odon to mesa 

Odontornesa fulva 

Prodiamesa 

Prodiamesa olivacea 

Orthocladiinae 

Corynoneura 

Corynoneura celeripes 

Corynoneura lobata 

Corynoneura taris 

Thienemanniella 

Thienemanniella fusca 

Thienemanniella .similis 

Thienemanniella xena 

Orthocladiini 

Acamptocladius · 

Antillocladius 

Brillia 

Brillia flavifrons 

Brillia par 

Brillia retifinis 

Cardiocladius 

Cardiocladius obscurus 

Chaetocladius 

Cricotopus 

Cricotopus bicinctus 

Cricotopus festivellus 

Cricotopus infuscatus 

Cricotopus Isocladius 

Cricotopus Nostococladius 

Cricotopus politus 

Cricotopus sylvestris 

Cricotopus tremulus 

Cricotopus trifascia 

Cricotopus varipes 

Cricotopus vierriensis 

Diplocladius 

"' ~ l "' ... "' -=i:u "" "" .;:; ....._ "'....._ :;: ....._ '€ ....._ 8 g 
::sU o.- :::! ::i:: 

~£ 
E 

r5l e, ;3-fi:, :a e, 0 Cl ·i:: ~ zc "' p. "' p. "' 
6 GC 

2 GC 

7.7 8 5 GC SC sp 

2.2 1 1 GC 

2 OM GC 

2 6 GC sp 

7.4 2 GC sp 

6 GC sp 

5.7 2 2 GC SC sp 

7 GC bu sp 

4 GC 

5.9 4 
3 GC Sp 

7.9 3 
5 GC bu 

6.2 7 3.5 7 7 GC 

2.3 GC sp 

3.3 
GC 

6 6 3.7 6 6 GC 

GC 

2.4 GC 

3.6 GC 

6 GC 

GC bu sp 

5.2 5 5 5 SH GC 

5 SH 

bu en 

5 SH sp 

6.2 5 5 PR en bu 

2.2 
6 GC 

7 4.3 7 7 SH GC 

8.7 6.7 7 OM' 

7 SH 

9 

7 SH 

7 SH; 

OM 

10 OM, 

7 7 SH sp 

7 OM' 

8.1 
4.8 4.2 

GC sp 
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Regional Tolerance Values 

Functional 

- Feeding Group 
"' Q) 

0 
Parent ~ ·.;:: 

TSN Scientific Name - 'O "\;; i:: 
~ TSN "' ~ - Q) "',...... 

"' "' ~ ~ <n ~ Q) 

"" 
Q) "O '5,...... Q) ,...... ~,...... ,.c: ,u i:: 

:>U i:i..- :-s ::c: "!::,...... :-s ~ E 0 

:3"~ 
oQ 0 

c55 e ::E Q, zc ·i:: .., 
::E '-' p, "' 

128670 128671 Diplocladius cultriger 7.7 8 GC 

128680 128681 Doncricotopus bicaudatus 4.8 
128457 128689 Eukiefferiella 8 GC SC 

128689 128704 Eukiefferiella brehrni 3.7 8 GC 

128689 128703 Eukiefferiella brevicalcar 1.7 8 GC 

128689 128693 Eukiefferiella claripennis 5.7 8 8 GC 

128689 128695 Eukiefferiella devonica 2.6 8 GC 

128689 128705 Eukiefferiella gracei 2.7 8 GC 

128689 128706 Eukiefferiella pseudornontana 8 GC 

128457 128712 Georthocladius 

128457 128718 Gyrnnornetriocnernus 7 GC 

128457 128730 Heleniella 0 6 GC 

128457 128737 Heterotrissoc)adius 5.4 0 4 GC SC 

128737 128746 Heterotrissocladius subpilosus 0 GC 

128457 128750 Hydrobaenus 9.6 8 8 8 SC GC 

128771 Krenosrnittia I GC 

128457 128776 Lirnnophyes 3.1 8 8 GC 

128457 128811 Lopescladius 2.2 4 6 GC 

128457 128818 Mesosrnittia 

128457 128821 Metriocnernus OM GC 

128457 128844 Nanocladius 7.2 3 5.3 3 3 GC 

128844 128852 Nanocladius crassicornus 4.3 3 GC 

128844 128853 Nanocladius distinctus 6.1 GC 

128844 128855 Nanocladius downesi 2.6 
128844 128859 Nanocladius rninirnus 4.5 
128844 128860 Nanocladius rectinervis GC 

128844 128862 Nanocladius spiniplenus 3.5 
128457 128867 Oliveridia 6 GC 

128457 128874 Orthocladius 6 . 3.9 GC 

128874 Orthocladius Eudactylocladius 6 GC 

128874 Orthocladius Euorthocladius 6.3 6 GC 

128874 Orthocladius Pogonocladius 6 GC 

128874' 128878 Orthocladius annectens GC 

128874 128882 Orthocladius carlatus 2 
128874 128885 Orthocladius c!arkei 5.8 
128874 128898 Orthocladius dorenus 6.7 
128874 128913 Orthocladius lignicola GC 

128874 128920 Orthocladius nigritus 0.9 
128874 128923 Orthocladius oburnbratus 8.8 
128874 128929 Orthocladius robacki 7.2 
128457 128951 Parachaetocladius 0 6 2 GC 

128457 128968 Parakiefferiella 5.9 4.8 6 4 GC 

128457 128978 Pararnetriocnemus 2.8 5 5 GC 

128978 128982 Pararnetriocnernus lundbecki 3.7 5· GC 

128457 128989 Paraphaenocladius 5 4 GC 

128457 129005 Paratrichocladius 2 6 GC 
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I Regional Tolerance Values 
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128457 129011 Parorthocladius 6 GC 

128457 129018 Psectrocladius 3.8 8 5.7 8 8 GC SH 

129018 129027 Psectrocladius el~tus OM 

129018 129031 Psectrocladius limbatellus 8 GC sp 

129018 129051 Psectrocladius sordidel!us 8 QC 

128457 I 129052 Pseudorthocladiu~ 0 0 0 0 GC sp 

128457 129071 Pseudosmittia GC sp 

128457 
I 

129083 Psilometriocnemus GC 

128457 129086 Rheocricotopus 4.9 6 6 GC SH 

129086 129101 Rhcocricotopus pauciseta 6 GC 

129086 129102 Rheocricotopus robacki 7.7 6 3.8 ' " 

129086 129105 Rheocricotopus tuberculatus 6.8 bu ' 

' 128457 1291Q7 Rheosmittia GC 

128457 129110 Smittia " GC 
I ''1'""'!!111! 1":1 

128457 129152 Stilocladius GC Sp 

128457 129156 Symbiocladius 6 PA 

128877 Symposiocladius sp 

128877 128915 Symposiocladius lignicola 5.4 
128457 129161 Synorthocladius 4.7 2 2 GC SC 

129161 129162 Synorthocladius semivirens 2.5 """ 

128457 129197 Tvetenia 5 5 5 GC '" 

129197 129205 Tvetenia bavarica 4 5 GC i 

129197 189327 Tvetenia discoloripes 3.9 5 GC 

128457 129206 Unniella 4 GC bu 

129206 129207 Unniella multivirga 0 GC 

128457 129208 Xylotopus 6.6 2 bu 

129208 129209 Xylotopus par 2 
128457 129213 Zalutschia 7 SH 

128457 129228 Chironominae 6 GC 

129228 129229 Chironomini ' 6 GC 

206655 Apedilum 

206655 129618 Apedilum elachista sp bu 

129231 129234 Asheum beckae GC 

129229 129236 Axarus GC 

129229 206657 Beardius bu 

206657 206658 Beardius truncatus 

129229 129254 Chironomus 9.8 10 8.1 10 IO GC SH 

129254 129280 Chironomus decorus OM. 

129254 129313 Chironomus riparius OM bu 

129254 129322 Chironomus stigmaterus OM sp bu 

129229 129350 Cladopelma 2.5 9 7 GC: 

129229 129368 Cryptochironomus 4.9 8 8 PR ' 
' sp 

129368 129370 Cryptochironomus blarina 8 8 i 

129368 129376 Cryptochironomus fulvus 6.7 8 PR bu 

129229 129394 Cryptotendipes 6.1 6 4.2 6 GC bu 

129229 129421 Demicryptochironomus 2.1 8 GC 

' 
--------------'---------------------------"!'"'=""""="""""'"''"""=""""="''"'=""n""="""=~==="'""""""""""""''"'~"·"'·''1~""""" 
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- Feeding Group 

Parent ~ .g 
TSN Scientific Name "O -- ::@ "' a,....... ~ TSN "' -:;; <!) 

"' ~ 
':;:: CZ) 

~ 
.., ... .., 1u '"O 
£,.-... .., ,.-... :;:: ,.-... <= 
::iU o..- ~::r: t:: ,.-... '"O < E 0 

c55 e. ::3"~ ::E Q, 
oQ ·- ::E ·i:: u zc ::E~ 0.. ~ 

129229 129428 Dicrotendipes 7.9 5.6 8 8 GC FC 

129428 129436 Dicrotendipes fumidus 5.8 
129428 129441 Dicrotendipes leucoscelis FG 

129428 129445 Dicrotendipes lobus FG 

129428 129458 Dicrotendipes lucifer 6.3 
129428 129448 Dicrotendipes modestus 9.2 5 5.9 FG 

129428 129450 Dicrotendipes neomodestus 8.3 4.5 FG 

129428 129452 Dicrotendipes nervosus 10 FG 

129428 193743 Dicrotendipes simpsoni 10 7.4 FG 

129428 206649 Dicrotendipes thanatogratus FG 

129428 183774 Dicrotendipes tritomus FG 

129229 129459 Einfeldia 8 GC 

129459 129460 Einfeldia austini GC 

129459 129463 Einfeldia natchitocheae GC 

129229 129470 Endochironomus 5.6 10 10 SH GC 

129470 129471 Endochironomus nigricans 7.5 8 5.3 
129470 129474 Endochironomus subtendens 

128457 130046 Endotribelos GC 

130046 130047 Endotribelos hesperium GC 

129229 129483 Glyptotendipes 8.5 10 6.2 10 FC GC 

129483 129484 Glyptotendipes amplus 3.2 
129483 129485 Glyptotendipes barbipes 10 FC 

129483 129493 Glyptotendipes meridionalis 

129483 129494 Glyptotendipes paripes 

129483 129496 Glyptotendipes seminole 

129229 129506 Goeldichironomus 8 GC 

129506 206650 Goeldichironomus amazonicus GC 

129506 129508 Goeldichironomus cams GC 

129506 206651 Goeldichironomus fluctuans GC 

129506 129512 Goeldichironomus holoprasinus 10 GC 

129506 206652 Goeldichironomus natans GC 

129229 129516 Harnischia 7.5 8 GC SC 

129516 129517 Harnischia curtilamellata 3.5 
129229 129522 Kiefferulus 10 GC 

129522 129523 Kiefferulus dux 10 10 5.2 GC 

129525 129526 Lauterborniella agrayloides GC 

129229 129535 Microtendipes 6.2 7 6 FC GC 

129535 129540 Microtendipes caelum 2.7 
129535 129541 Microtendipes pedellus FG 

129535 129547 Microtendipes rydalensis 2 FG 

129229 129548 Nilothauma 5.5 2 3.1 2 
129548 129551 Nilothauma bicorne GC 

129229 129561 Pagastiella GC 

129561 206654 Pagastiella orophila GC 

129561 129562 Pagastiella ostansa 2.6 
129229 129564 Parachironomus 9.2 IO 4.1 PR GC 
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Parent 
TSN 

TSN 

129564 129565 
129564 129569 
129564 129573 
129564 129579 
129564 129595 
129564 129581 
129564 129583 
129564 129587 
129564 129588 
129229 129597 
129597 129608 
129597 129612 
129229 129616 
129616 129619 
129229 129623 
129623 129624 
129623 129632 
129229 129637 
129637 129642 
129637 129647 
129637 129652 
129229 129657 
129657 
129657 129725 
129657 129666 
129657 129726 
129657 129671 
129657 129676 
129657 129684 
129657 129686 
129657 129692 
129657 129698 
129657 129708 
129657 129718 
129657 129719 
129229 129730 
129730 129731 
129730 129733 
129229 129735 
129735 129736 
129735 129737 
129229 129743 
129743 129744 
129229 129746 
129229 129785 
129785 129790 

B-48 

Regional Tolerance Values 

Functional Habit/ 
<;;; Feeding Group Behavior 

~ 0 ·p 
Scientific Name "O - !ii'""' ~ ~ <;;; 

~ fl "' ... 
"' ~ ~ en ~ i ... ... "O ] ' '5'""' ... '""' ~'""' 'E'""' -6 ~ § ::iU o.- :S! ::i:: .§ 

r55 e, ;3'~ ::E Q, ~§, ~6 ·i:: 0 ... 
~ ~., 

p.. "' 
Parachironomus abortivus 8 
Paraehironomus carinatus 5.3 'T 

Paraehironomus directus 7.9 
Parachironomus frequens 3.8 
Parachironomus hirtalatus 

Paraehironomus monoehromus 7.9 
Paraehironomus peetinatellae 3.7 
Parachironomus schneideri sp 

Parachironomus ~blettei 

Paracladopelma 6.4 7 GC 

Paracladopelma nereis 1.8 GC en 

Paraeladopelma undine 5.2 GC 

Paralauterbomiella 8 GC bu 

Paralauterbomiella nigrohalterale 

Paratendipes 5.3 8 5.7 8 8 GC 

Paratendipes albimanus 4.3 GC en 

Paratendipes subaequalis GC ,,,,,,, 

Phaenopseetra 6.8 7 7 7 SC GC 

Phaenopsectra flavipes 8.5 5.7 
Phaenopsectra obediens OM cb en 

Phaenopsectra punctipes 3.5 SC 

Polypedilum 6 6 SH GC 

Polypedilum Pentapedilum 6 SH 

Polypedilum angulum 5.6 

Polypedilum aviceps 4 1.9 ' 

Polypedilum bergi 6 SH 

Polypedilum eonvictum 5.3 3.6 
Polypedilum fallax 6.7 
Polypedilum halterale 7.2 ' 

Polypedilum illinoense 9.2 6.9 
Polypedilum laetum ' 

Polypedilum ontario 2.6 
Polypedilum scalaenum 8.7 
Polypedilum trigonum bu 

Polypedilum tritum 

Robackia GC 

Robackia claviger 2.4 GC bu 

Robackia demeijerei 4.3 7 GC • 
'''' 

Saetheria GC wood 

Saetheria hirta 
I 

GC 

Saetheria tylus 8.1 4 l 

Stelechomyia 7 GC bu 

Stelechomyia perpulchra 4.6 GC bu 

Stenochironomus 6.4 5 3.6 
,,,,,, 

5 SH GC 

Stictochironomus 6.7 9 4 OM GC bu 

Stictochironomus devinctus OM 
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Regional Tolerance Values 

Functional 

- Feeding Group 
"' 

Parent ~ u 

TSN Scientific Name "" - "1§ 
TSN t; 

~ - "' "'~ ~ "' "' ~ '+:: Cl'.l i "' .... "' 1u "" ,s~ "'~ :::~ .c <= 
::sU 0. ...... :;:! ::i:: t: ~ 

:;:!~ 0 

c556 :3-~ ::s Q, 
0 Ci ·i:: u ze- ::s ._, "' 0. "' 

129229 129820 Tribelos 6.6 5 5 GC 

129820 206656 Tribelos atrum GC 

129820 129823 Tribelos fuscicorne 5.1 GC 

129820 129827 Tribelos jucundus 5.6 GC 

129229 129837' Xenochironomus PR 

129837 129838 Xenochironomus xenolabis 7 0 PR 

129229 129842 Xestochironomus OM 

129842 129844 Xestochironomus subletti OM 

129872 130040 Zavreliella 

130040 189328 Zavreliella marmorata 

129850 129851 Pseudochironornus 4.2 5 4.7 5 GC 

129228 129872 Tanytarsini 6 FC 

129872 129873 Cladotanytarsus 3.7 7 4.4 ' 7 7 GC FC 

129872 129884 Constempellina 6 GC 

129872 129890 Micropsectra 1.4 7 3.5 7 7 GC 

129872 129932 Nimbocera 6 FC 

129932 206659 Nimbocera limnetica FG 

129872 129935 Paratanytarsus 7.7 6 4.2 6 6 GC 

129935 Paratanytarsus inopterus 6 GC 

129872 129952 Rheotanytarsus 6.4 6 3.3 6 6 FC 

129952 129955 Rheotanytarsus distinctissimus FC 

129952 129955 Rheotanytarsus distinctissimus FC 

129952 129957 Rheotanytarsus exiguus FC 

129872 129962 Stempellina 2 2 2 GC 

129872 129969 Stempellinella 5.3 4 2.6 4 4 GC 

129872 129975 Sublettea 6 FC 

129975 129976 Sublettea coffmani 1.7 2.2 
129872 129978 Tanytarsus 6.7 6 3.5 6 6 FC GC 

129978 130030 Tanytarsus glabrescens FG 

129978 129997 Tanytarsus guerlus FG 

Thienemanniola 6 GC 

129872 130038 Zavrelia 2.7 8 GC 

125875 125877 Corethrella 

125808 125930 Culicidae 8 GC 

126233 126234 Aedes 8 FC 

125955 125956 Anopheles 9.1 6 FC 

126233 126455 Cu lex 10 ,8 FC 

126233 126518 Deinocerites FC 

125931 125932 Toxorhynchites PR 

121226 121286 Deuterophlebiidae SC 

121286 121287 Deuterophlebia 0 SC 

121287 121290 Deuterophlebia nielsoni SC 

125808 125809 Dixidae 1 1 GC 

125809 125810 Dixa 2.8 1 GC 

125809 125854 Dixella GC 

125809 125873 Meringodixa 2 GC 
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Parent 
TSN 

TSN 

125350 125351 
125391 125392 
125391 125514 
125391 125468 
125468 125469 
125399 125400 
125762 125763 
125764 125765 
125785 125786 
125808 126640 

126658 
126648 126674 
126648 126687 

126642 
126648 126703 
126703 126736 
126773 126774 
126774 126790 
126774 126832 
126774 126834 
126774 126841 
126774 126870 
126774 126873 
126774 126883 
126774 126892 
126774 126903 
126648 126761 
126648 126767 
125762 125799 

125802 
125799 125800 
125800 125801 
125808 126624 
126624 126629 
126629 126631 
126629 126632 
118839 118840 
118841 118905 
118841 119008 
118841 119037 
119037 119041 
119037 
119655 119656 
119656 119660 

120488 
121026 121027 

B-50 

' Regional Tolerance Values 

Functional Habit/ 

t; Feeding 9roup Behavior 

~ " 
Scien\ific Name 

·.;::: 
"" - "' ~ t; 
~ - ~ "'~ ' ~ "' "' i3: ~ IZ> i i " ... " "" "" '5 ~ "~ ::::~ €~ 

,u "' § ::>U ;3=[ :;:? ::i:: 
~~ 8 

r55 e ~Q., 
0 Cl ·i:: ·i:: ~ z e, " p. "' p. 

Psychodidae io GC 

Maruina 1 SC 

Peri coma 5.6 4 4 GC 

Psychoda 9.9 3.7 JO GC 

Psychoda altemata GC ' bu 

Telmatoscopus albipunctatus 

Ptychopteridae 7 GC 

Bittacomorpha 

Ptychoptera 7 GC 

Simuliidae 6 FC i en 

Cnephia mutata 4 5 

Gymnopais SC ' ,en 

Metacnephia 6 FC 

Parasimulium FC 

Prosimulium 2.6 3 FC 

Prosimulium mixtum 3.3 3 ''l'I 
' i ,, 

Simulium 4.4 4.8 6 6 FC 

Simulium bivittatum 6 FC I 

Si111uliumjenningsi 6 FC 

Simuliumjonesi 6 FC 

Simulium meridionale 6 FC 

Simulium rivuli 6 FC 

Slmulium slossonae FC 

Simulium tuberosi.im 6 FC en 

Simulium venustum 7.4 5 6 FC 

Simulium vittatum 8.7 7 6 6 FC ' " 

Stegoptema 

Twinnia 6 '''' FC 

Tanyderidae 

Protanyderus 1 Sp bu 

Protoplasa 5 GC 

Protoplasa fitchii 5 

Thaumaleidae OM 

Thau ma lea OM 

Thaumalea elnora OM 

Thaumalea fusca OM 

Tipulidae 3 SH bu 

Megistocera ''"""" 

Prionocera 4 SH en 

Tipula 7.7 4 7.2 4 4 SH 

Tipula abdominalis · 4 
Tipula ormosia 4 OM 

An toe ha 4.6 3 2.2 3 GC 

Antocha rnonticola 3 GC 

Cryptolabis SH ' GC bu 

Dicranota 0 3 3 PR 
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Regional Tolerance Values 

Functional 
..... Feeding Group 

Parent ~ <> 
·.i:: 

TSN Scientific Name ..... 'O ..... i:: 
~ ~ "' TSN "' t;; j "'......_ 

"' '+:l <Zl 
~ "' ... "' 1u 'O £......_ "'......_ i:t ......_ i:: 

:s u 0. ..... :;a ::i:: t: ......_ 

~£ 
Ei 0 

~e, :3'~ ::;E Q. ~g ·i:: <> 
"' 0. "' 

120030 120076 Elephantomyia SH 

120397 120503 Erioptera 3 GC 

120397 120640 Gonomyia GC 

119655 119690 He Ii us 4 GC 

120397 120732 Hesperoconopa 1 GC 

120030 120094 Hexatoma 4.7 2 2.3 2 2 PR 

120095 Etiocera PR 

120030 120164 Lirnnophila 4 PR 

119655 119704 Limonia 10 6 6 SH 

119706 Geranomyia 3 SH 

120397 120758 Molophilus 4 SH 

120397 120830 Ormosia 6.5 3 GC 

121026 121118 Pedicia 6 PR 

120030 120335 Pilaria 7 7 PR 

120030 120365 Pseudolirnnophila 7.3 2 2 PR 

120397 120968 Rhabdomastix 8 PR 

120968 120977 Rhabdomastix fascigera 3 GC 

120968 120995 Rhabdomastix setigera 3 GC 

120030 120387 Ulomorpha 

118831 130052 Brachycera 

130928 130929 Atherix 2 2 PR 

130929 130930 Atherix lantha 2.1 2 3.1 PR 

130929 130932 Atherix variegata 2 PR 

130741 130914 Pelecorhynchidae 3 PR 

130914 130915 Glutops 3 PR 

131750 136824 Dolichopodidae 9.7 4 4 PR 

137952 137953 Dolichopus 

131750 135830 Empididae 8.1 6 3.5 6 PR 

136304 136305 Chelifera 6 GC 

135844 135849 Clinocera 6 PR 

136304 136327 Hemerodromia 6 6 PR 

136361 136377 Oreogeton 5 PA 

135844 135881 Oreothalia 6 PR 

135930 136123 Rhamphomyia 6 PR 

135844 135920 Wiedemannia 6 PR 

130130 130150 Stratiomyidae 8 GC 

130155 130160 Allognosta 7 GC 

130408 130409 Caloparyphus 7 GC 

130408 130436 Euparyphus GC 

130685 130694 Nemotelus 

130483 130573 Odontomyia 7 GC 

130408 130461 Oxycera 

130483 130627 Stratiomys FG 

130741 130934 Tabanidae 8 PR 

. 131061 131078 Chrysops 7.3 6 4.6 7 GC PR 

131061 131062 Silvius PR 
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Parent 
TSN 

TSN 

131318 131527 Tab anus 

131750 148316 Canaceidae 

131750 146893 Ephydridne 

131750 150025 Muscidne 

150729 150730 Limnophora 

138933 139013 Dohmiphora 

131750 144653 Sciomyzidae 

144770 144898 Sepedon 

131750 139621 Syrphidne 

141029 141049 Chrysogaster 

140904 Eristalis 
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Regional Tolerance Values 

Functional Habit/ 

- Feedin~ Group Behavior 
"' ~ 0 

Scientific Name - 'O 

~ 
'§ --- ~ ~ "' ~ t; "' '+:j Cl) 

i ~ "' I; --- "' :J; ~ ] 'O 

~c ;;:: --- ~Cl § 
~~ 

:"S! :::c: 0 .g 
r5l 6 ~8 ~6 

·;:: 0 0 z e, ~ "' p. p. "' 
9.7 5 5 5 PR 

SC bu 

6 GC 
6 PR ,' 

7 PR 

6 PR bu 

PR 

10 GC 

IO 0 GC bu 
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APPENDIX C: 

TOLERANCE AND TROPHIC GUILDS OF 

SELECTED FISH SPECIES 
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APPENDIXC 

Appendix C is a list of selected fishes of the United States in phylogenetic order. Included are the 
Taxonomic Serial Number (TSN) and the Parent Taxonomic Serial Number for each of the species listed 
according to the Integrated Taxonomic Information System (!TIS). The !TIS generates a national 
taxonomic list that is constantly updated and currently posted on the World Wide Web at 
<www.itis.usda.gov>. If you are viewing this document electronically, this page is linked to the !TIS 
web site. 

Additionally, this Appendix details trophic and tolerance designations for selected fishes of the United 
States. To generate this list, we compiled a consensus rating for each taxon from the literature sources 
listed below. Exceptions are listed for each source that does not agree with the consensus of other cited 
literature. Exceptions are noted by first listing the designation then the literature source code in 
parentheses. The following is a list of the designations and literature sources used in this Appendix. 

TROPIDC DESIGNATIONS 
P=Piscivore 
H=Herbivore 
O=Omnivore 
!=Insectivore (including specialized insectivores) 

Notes on Trophic Designations 

F=Filter feeder 
G=Generalist feeder 
V=Invertivore . 

Piscivore-although some investigators separate certain species into subcategories such as parasitic 
(e.g., sea lamprey) or top carnivore (e.g., walleye), we have grouped these together as piscivoresfor this 
list. 

TOLERANCE DESIGNATIONS (relevant to non-specific stressors) 
I = Intolerant 
M = Intermediate 
T=Tolerant 

Notes on Tolerance Designations 
Intolerant-although some investigators separate certain species into subcategories such as rare 
intolerant, special intolerant or common intolerant, we have grouped these together as intolerant for this 
list. 

Literature Sources For Trophic/Tolerance Designations 

(A)= Midwestern United States (Karr et al. 1986) 

(B) =Ohio (Ohio EPA 1987) 

(C) =Midwestern United States (Plafkin et al. 1989) 

(D) =Central Com Belt Plain (Simon 1991) 

(E) =Wisconsin Warmwater (Lyons 1992) 

(F) = Maryland Coastal Plain (Hall et al. 1996) 

(G) =Northeastern United States (Halliwell et al. 1999) 
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A Checklist of Index of Biotic Integrity Designations for Fishes of the United States 
(Nomenclature follows Robins et al.1991) 

Parent 
TSN TSN Common Name 

11:5969'6~ , • 15969;7,, :"..Uarii6'i;evs· :;,. ·•. ':.·~;·~· .• 
159723 159724 Ohio lamorev 

159723 159725 Chestnut lamorev 

159723 159726 Northern brook lamorev 

159723 159727 Southern brook lamorev 

159723 159728 Mountain brook lamorev 

159723 159730 Silver lamprey 

159700 159705 Least brook lamprey 

159700 159708 American brook lamorev 

159700 159704 River lamorey 

159700 159709 Kern brook lamprey 

159700 159701 Arctic lamorev 

159700 159710 Pit-Klamath brook lamorev 

159700 201891 Vancouver lamorev 

159700 159711 Miller Lake lamorev 

159700 159707 Western brook lamorev 

159700 201892 Klamath lamprev 

159700 159713 Pacific lamprey 

... 
:a 

t 
Scientific Name 

"' ... = ·- = ..c: ·-
~i .. "' 
E-<~ 

Ichthvomvzon bdellium P I M(G) 

Jchthvomvzon castaneus p M 
Ichthvomvzon fossor F 

Ichthvomvzon f!af!ei 

Ichthvomvzon f!reelevi F 

Ichthyomyzon unicuspis p M 
Lampetra aevvvtera F M l(D,G) 

Lampetra annendix F 

Lampetra avresi 

Lampetra hubbsi 

Lampetra iaponica 

Lampetra lethopha.ea 

Lampetra macrostoma 

Lampetra minima 

LamTJetra richardsoni 

Lamoetra similis 

Lamoetra tridentata 

159721 159722 Sea lamorev Petromvzon marinus P M 

161065 161069 Shortnose sturgeon Acioenser brevirostrum v 
161065 161071 Lake sturgeon Acipenser fulvescens v ICE) M l(G) 

161065 161067 Green sturgeon AciTJenser medirostris 

161065 161070 Atlantic sturgeon Acipenser oxvrhvnchus v 
161065 161068 White sturgeon Acipenser transmontanus 

161080 161081 Pallid sturgeon Scaphirhvnchus a/bus 

161080 161082 Shovelnose sturgeon Scaphirhvnchus p/atorvnchus I M 
A6fQ63 •t16i-Ossi' :;;pli:ll<ltefislies~.; ·;,~.; · .•. · : ' ~ iffitvliiio'iitiiiae;' : : " : i:''i"J//d::~"J;/i,,,;. /': w:; l~:·'·~rs;,,, , ;;~r?:kiJ '0.'il ~-;r,i;{,,~ 

161087 161088 Paddlefish Polvodon spathula F I 

161093 161095 Spotted gar LeTJisosteus oculatus p M 

161093 161094 Longnose gar Lepisosteus osseus p M 
161093 161096 Shortnose gar Leoisosteus olatostomus p M 
161093 161098 Florida gar Lepisosteus p/atyrhincus 

161097 Alligator gar Lepisosteus spatula P M 
1'.i;uotrd i6HOh f.86wfins: . · ·· .. ·· <> :<i1niidae .. ' .. :f.+.;··:, •-• .. ·.··· ?d 0:. \s'~;.: 'l:'l'!\;;s1•an1 .• ·~~.x~<JzEV:! 
161103 161104 Bowfin Amia calva P M T(G) 

:1'l6l90Z\:J ' r6i9o3. ;'.:M:o-Oiteves . · · > ~ ; ,_,r::r :.iiiolihntiila~ :. ,.,;;<!;~ >~ :'.';•,;,,;,:, ' ':+r It.Di~ IL·;:·rt{'.{{;;,: ~0-; c> '111 •>~::·,;;;,. '11':"';"' 
161904 161905 Goldeve Hiodon alosoides I I 

't~,:~~~:Y~ . }.:~~~:., ~;'.~:~:::tere~is:;•i •·•··· : ;: ,c;,,.;, :.:;:1.~7,:~~~i~~.s':/?'.Ys~it~·i:il'.'.\ :; l'h~'.!J li<~~.=.~+ifl~
1

~;,;""'_,=,110""<•~=""'.·~~.~~,~ 
161126 161127 American eel An.<!Uilla rostrata P G(F) M T<F,G) 

U.616'9'9;,, -'161:100 Dl:letrfogs, .· ·>' · .) · < ,/ · · . Ciuiii!ifJiz'ft;' ,if)::.1);,~ •• 0;. ~ ~·, ·~ n~• '!"<!.¥'~ ~i.-'.; .~/,;r>.< ~. ~- Y '" !.\\:. ~" ·;;r:F·~~'' 
161701 161703 Bluebackherring Alosaaestivalis F M 

161701 161705 Alabama shad Alosa alabamae M 

161701 161707 Skioiack herrin" Alosa chrvsochloris p 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition 

M 

C-5 

0011658



"' .. .. "' 
" " = " " = •• C) ; ·~ :E ·=;::: = c. !hr = .. c. .. C) ... .!! 8 .. .. " 

~ Parent 
... ... ~ ~~ 

TSN TSN Common Name Scie11tific Name 

161701 161704 Hickorv shad Alosa mediocris 

I 161701 161706 Alewife Alosa Dseudoharenvus F WC) M 

161701 161702 American shad Alosa saDidissima v F(G) M 
161731 161733 Finescale menhaden Brevoortia .f!llnteri 

161731 161734 Gulf menhaden Brevoortia ]Jatronus 

161731 161735 Yellowfin menhaden Brevoortia smithi 

161731 161732 Atlantic menhaden Brevoortia tyrannus 

161721 161722 Atlantic herring Cl111Jea haremms 

161721 551209 Pacific herring Cl11Dea Dallasi 

161736 161737 Gizzard shad Dorosoma ceDedianum 0 FCE\, B(G) M T(G) 

161736 161738 Threadfin shad Dorosoma Detenense 0 M 

161742 161743 Round herring Etrumeus teres 

161752 161753 False pilchard Harenf!llla cl11Deola 

161752 101754 Redear sardine Harenf!ula humeralis 

161752 161755 Scaled sardine Harenf!r1la iawana 

161752 161757 Flatiron herring Harenf!llla thrissina 

161758 161759 Dwarf herring Jenkinsia lamDrotaenia 

161758 161760 Little-eve herring Jenkinsia maiua 

161758 161761 Shorthand herring Jenkinsia stolifera 

161747 161750 Deeobodv thread herring 0Disthonema libertate 

161747 161751 Middling thread herring Ooisthonema medirastre -
161747 161748 Atlantic thread herring 0Disthonema Of!linum 

161762 161763 Spanish sardine Sardine/la aurita 

161762 161764 Orami:esoot sardine Sardine/la brasiliensis 

161728 161729 Pacific sardine Sardinops saf!ax 

161699 161826 Anchovies E11xraulidae ·< :. 

161837 161846 Keyanchovv Anchoa cavorwn 

161837 161847 Deepbodv anchovy Anchoa comDressa 

161837 161840 Cuban anchovv Anchoa cubana 

161837 161848 Slough anchovv Anchoa delicatissima 

161837 161838 Strioed anchovy Anchoa he1Jset11s 

161837 161841 Bigeye anchovv Anchoa lam]Jrotaenia 

161837 161842 Dusky anchovy Anchoa lyole1Jis 

161837 161839 Bavanchovv Anchoa mitchilli . 
161843 Lommose anchovv Anchoa nasuta 

161853 161857 Flat anchovv Anchoviella Derfasciata . 
161860 161862 Anchoveta Ceten.eraulis mvsticetus 

161827 161830 Silver anchovv Enf!raulis eurvstole 

161827 161828 Northern anchovy Enf!raulis mordax . 
163341 163342 Carns and Minnows Cyprillidae 

. 

. 
163530 163531 Chiselmouth Acrocheilus alutaceus H M 

163532 163533 Longfin dace Agosia chrvso.f!;aster . 
163507 163508 Central stoneroller Camoostoma anomalum H M T(G) 

163507 163509 Lare:escale stoneroller CamDostoma oligolepis H M 

163507 163510 Mexican stoneroller CamDostoma ornatum 

163507 163511 Bluefin stoneroller CamDostoma oauciradii 

163349 163350 Goldfish Carassius auratus 0 G(G) T 
163370 163373 Redside dace Clinostomus elonrmtus I I . 
163370 163371 Rosvside dace Clinostomus funduloides I I 

163534 163535 Lake chub Couesius Dlumbeus I G(G) M . 
163536 163537 Grass cam Cteno1Jharv1wodon idella H 0(0) M T{D) . 
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163765 163766 Satinfin shiner Cvvrinella analostana I 

163765 163768 Blue shiner Cvvrinella caerulea 

163765 163770 Ocmulgee shiner Cvvrinella callisema 

.163765 163772 Alabama shiner Cvvrinella callistia 

163765 163774 Bluestrioe shiner Cvvrinella callitaenia 

163765 163776 Bluntface shiner Cvvrinella camura 

163765 163778 Greenfin shiner Cvvrinella chloristia 

163765 163780 Beautiful shiner Cvvrinella formosa 

163765 163782 Whitetail shiner Cvvrinella rmlactura 

163765 163784 Tallanoosa shiner Cvvrinella f?ibbsi 

163765 163786 Thieklin chub Cvvrinella labrosa 

163765 163788 Bannerfin shiner Cvvrinella leedsi 

163765 163790 Plateau shiner Cvvrinella levida 

163765 163792 Red shiner Cvvrinella lutrensis 0 I<B,C,m 

163765 163795 Snotfin chub Cvvrinella monacha I 

163765 163797 Whitefin shiner Dmrinella nivea 

163765 163799 Proserpine shiner Cvorinella oroseroina 

163765 163801 Fiervblack shiner Cvvrinella vvrrhomelas 

163765 163803 Snotfin shiner Cvvrinella svilovtera I 

163765 163806 Tricolor shiner l:vnrinella trichroistia 

163765 163809 Blacktail shiner Cvvrinella venusta 

163765 163811 Steelcolor shiner l:vnrinella whinn/ei I 

163765 163814 Altamaha shiner Cvorinella xaenura 

163765 163817 Santee chub Cvorinella zanema 

163343 163344 Common cam Cvorinus caroio 0 G(G) 

163512 163514 Devils River minnow Dionda diaboli 

163512 163513 Roundnose minnow Dionda eviscooa 

163539 163540 Desert dace Eremichthvs acros 

163819 163820 Slender chub Erimvstax cahni 

163819 163821 Streamline chub Erimvstax dissimilis I 

163819 163822 Ozark chub Erimvstax harrvi 

163819 163823 Blotched chub Erimvstax insi<mis 

163819 163824 Gravel chub Erimvstax x-ounctatus I 

163355 163357 Tonguetied minnow Exof?lossum laurae I 

163355 163356 Cutlins minnow Exof?lossum maxil/incn1a I 

163541 163542 Alvord chub Gila alvordensis 

163541 163543 Utah chub Gila atraria 

163541 163544 Tui chub Gila bicolor 

163541 163547 Borax Lake chub Gila boraxobius 

163541 163548 Blue chub Gila coerulea 

163549 Leatherside chub Gila cooei 

163541 163550 Thicktail chub Gila crassicauda 

163541 163551 Humoback chub Gila cvvha 

163541 163552 Sonora chub Gila ditaenia 

163541 163553 Bonvtail Gila elef?ans 

163541 163560 Gila chub Gila intermedia 

163541 163554 Chihuahua chub Gila ni.f?rescens 

163541 163555 Arrovo chub Gila orcutti 

163541 163556 Rio Grande chub Gila vandora 

163541 163557 Yaoui chub Gila nurnurea 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition 
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163541 163558 Roundtail chub Gila robusta 

163562 163563 Flame chub Hemitremia f/ammea 

163564 163565 California roach Hespero/eucus symmetricus 

163358 163365 Rio Grande silvery minnow Hybormatlms amarus 

163358 163362 Western silverv minnow Hybognatlms ar.f!Yritis 

163358 163363 Brassv minnow Hvbof!natlms hankinsoni 0 H<E,G) M 

163358 163364 Cypress minnow Hvbof!natlms havi 0 M . 
163358 163360 Mississippi silvery minnow Hvbof!natlms rmcha/is H 0(0) M I(A,E) 

163358 163361 Plains minnow Hvbo.rmatlms olacitus 

163358 163359 Eastern silverv minnow Hvbof!natlms re.rdus H Q(D) M I(G) 

163690 163691 Silver cam Hvooohthalmichthvs molitrix 0 T 

163690 163692 Bi2head cam Hvooohthalmichthvs nobilis 

163566 163567 Least chub Joticlzthvs olzle.f!etlzontis . 
163568 163569 Hitch Lavinia exilicauda 

163570 163571 White River soihedace Leoidomeda a/bivallis 

163570 163572 Pahramumt soinedace Levidomeda a/tivelis 

163570 163573 Virnin soinedace Leoidomeda mollisoinis . 
' 163570 163574 Little Colorado soinedace Lepidomeda vittata 

163575 163576 Ide Leuciscus idus . 
163825 163826 White shiner Luxi/us a/beo/us 

163825 163828 Cardinal shiner Luxilus cardina/is 

163825 163830 Crescent shiner Luxilus cerasinus . 
163825 163832 Striped shiner Luxilus chrysoceohalus I M T(G) 

163825 163834 Warpaint shiner Luxilus coccogenis 

163825 163836 Common shine; Luxilus cornutus I G(G) M 

163825 163838 Duskvstrioe shiner Luxilus oilsbrvi . 
163825 163840 Bleedin2 shiner Luxilus zonatlls . 
163825 163843 Bandfin shiner Luxilus zonistius 

163846 163847 Rosefin shiner Lvtlzn1rus ardens I M 

163846 163849 Blacktip shiner Lvtlzrurus atravicu/us 

163846 163851 Pretty shiner Lvtlzrurus bel/us 

163846 163853 Ribbon shiner Lvthrurus (umeus I M . 
163846 163855 Mountain shiner Lvthrurus /irus 

163846 163857 Cherrvfin shiner Lvthrurus roseioinnis 

163846 163859 Ouachita shiner Lvtlzrurus snelsoni 

163846 163861 Redfin shiner Lvthrurus umbratilis I M TCG) 

163863 163864 Speckled chub Macrhvbovsis aestivalis I I 

163863 163866 Sturgeon chub Macrhvbovsis .f!elida 

163863 163868 Sicklefin chub Macrlzybopsis meeki 

163863 163870 Silver chub Macrlzvbopsis storeriana I M l(G) 

163872 163873 Pearl dace Marf!ariscus marrmrita I _G(G) M 

163582 163583 Soikcdace Meda fu!f!ida 

163584 163585 Moaoadace Moaoa coriacea 

163520 163521 Peamouth Mv/ochei/us caurinus I M . 
163586 163587 Hardhead Mvlonharodon conocenhalus 

i I 
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163391 163394 Redspot chub Nocomis asper 

163391 163395 Homvhead chub Nocomis bi.r?:Uttatus I G(G) 

163391 163396 Redtail chub Nocomis effusus 

163391 163393 Bluehead chub Nocomis levtoceohalus 

163391 163392 River chub Nocomis microooJ!Oll I G(G) 

163391 163397 Bigmouth chub Nocomis olatvrhynchus 

163391 163398 Bull chub Nocomis raneyi 

163367 163368 Golden shiner Notemi,r?;onus crvsoleucas 0 I(B,D),G(F,G) 

163399 163422 Whitemouth shiner Notroois alborus 

163399 163423 Highfin shiner Notroois altioinnis 

163399 163410 Texas shiner Notroois amabilis 

163399 163475 Bjgeve chub Notroois ambloos I 

163399 163477 Orangefin shiner Notroois ammoohilus 

163411 Pallid shiner Notroois amnis I 

163399 163401 Comely shiner Notroois amoenus I 

163399 163424 Pugnose shiner Notroois ano.f!:enus I H(E) 

163399 163425 Popeye shiner Notropis ariommus I 

163399 163426 Burrhead shiner Notroois asoerifro11s 

163399 163412 Emerald shiner Notroois atherinoides I 

163399 163413 Blackspot shiner Notroois atrocaudalis 

163399 163427 Rough shiner Notroois bailevi 

163399 163428 Red River shiner Notropis bairdi 

163399 163402 Bridle shiner Notroois bifrenatus I 

163399 163429 River shiner Notropis blennius I 

163399 163430 Bigeye shiner Notroois boops I 

163399 163431 Tamaulipas shiner Notropis braytoni 

163399 163478 Silveri aw minnow Notropis buccatus I 

163399 163432 Smalleye shiner Notropis buccula 

163399 163414 Ghost shiner Notropis buchanani I 

163399 163480 Cahaba shiner Notropis cahabae 

163399 163433 Silverside shiner Notropis candidus 

163399 163403 Ironcolor shiner Notroois chalvbaeus I 

163399 163434 Chihuahua shiner Notropis chihuahua 

163399 163435 Redlio shiner Notroois chiliticus 

163399 163436 Greenhead shiner Notroois chlorocephalus 

163399 163437 Rainbow shiner Notroois chrosomus 

163399 163438 Dusky shiner Notroois cummin.f!:sae 

163399 163439 Bigmouth shiner Notroois dorsalis I 

163399 163440 Pluvial shiner Notropis edwardranevi 

163441 Broadstripe shiner Notropis eurvzonus 

163399 163442 Arkansas River shiner Notropis ?,irardi 

163399 163443 Wedgespot shiner · Notropis weenei 

163399 163444 Redeve chub Notropis harperi 

163399 163445 Blackchin shiner Notroois heterodon I 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
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163399 163446 Blacknose shiner Notroois hetero/eois I I 

163399 163447 Bluehead shiner Notroois hubbsi 

163399 163404 Soottail shiner Notroois hudsonius I G<F) M ffA,E,F) 

163448 Sailfin shiner Notrovis hvvselooterus 

163399 163449 Hi2hscale shiner Notroois hvosileois 

163399 163481 Hiithback chub Notroois hvosinotus 

163399 163450 Rio Grande shiner Notroois iemezanus 

163399 163451 Tennessee shiner Notropis /euciodus 

163399 163483 Lined chub Notropis /ineapunctatus 

163399 163452 Longnose shiner Notropis /onf!irostris 

163399 163453 Yellowfin shiner Notroois lutipinnis 

163399 163454 Taillight shiner Notropis macu/atus 

163399 163455 Caoe Fear shiner Notroois mekistocho/as 

163399 163485 Blackmouth shiner Notroois melanostomus 
I 163399 163456 Ozark minnow Notroois nubil11s H I . 

163399 163486 Phantom shiner Notroois area . 
163399 163457 Kinmichi shiner Notroois ortenbzirf!eri 

163399 163415 Shnrpnose shiner Notropis oxyrhvnch11s . 
163399 163458 Ozark shiner Notroois ozarcanus . 
163399 163459 Peppered shiner Notroois oervallidus 

163399 163460 Coastal shiner Notrovis vetersoni 

163399 163461 Silver shiner Notroois ohoto.r?:enis I I T(G) 

163399 163416 Chub shiner Notropis ootteri 

163399 163407 Swallowtail shiner Notropis procne I I M(G) 

163399 163409 Rosvface shiner Notropis rube/ills I I . 
163399 163487 Rosvface chub Notropis rubescens I I . 
163399 163462 Saffron shiner Notropis rubricroceus . 
163399 163490 Bedrock shiner Notroois ruvestris . 
163399 163463 Sabine shiner Notropis sabinae . 
163399 163464 New River shiner Notropis scabriceps . 
163399 163465 Sandbar shiner Notroois sceoticus . 
163399 163466 Roughhead shiner Notropis semperasoer . 
163399 163417 Silverbnnd shiner Notropis slmmardi 

163467 Flagfin shiner Notropis sif!nivinnis 

163399 163418 Bluntnose shiner Notropis simus 

163399 163468 Mirror shiner Notrovis soectrunculus 

163399 163469 Silverstrioe shiner Notrovis stilbi11s 

163399 163419 Sand shiner Notroois stramineus I G(G) M 

163399 163470 Telescooe shiner Notroois telescopus 

163399 163420 Weed shiner Notroois texanus I H(E) I . 
163399 163471 Tooeka shiner Notropis tooeka 

163399 163472 Skygazer shiner Notroois uranoscopus . 
163399 163421 Mimic shiner Notrovis volucellus I G(G) I M(G) . 

163473 Bluenose shiner Notroois we/aka . 
163399 163491 Channel shiner Notronis wickliffi I M . 

i i ,f 
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163399 163493 Clear chub Notropis winchelli 

163399 163474 Coosa shiner Notropis xaenocephalus 

163875 163876 Pugnose minnow Opsopoeodus emiliae I 

163878 163879 Oregon chub Ore.f!'onichthvs crameri 

163588 163589 Sacramento blackfish Orthodon micro/epidotus 

163501 163503 Riffle minnow Phenacobius catostomus · 

163501 163504 Fatlios minnow Phenacobius crassilabrum 

163501 163502 Suckermouth minnow Phenacobius mirabilis I 

163501 163505 Kanawha minnow Phenacobius terelulus 

163501 163506 .Starnazine: minnow Phenacobius uranops 

163590 163591 •Blackside dace Phoxinus cumberlandensis 

163590 163592 Northern redbellv dace Phoxinus eos H G(G) 

163590 163593 ·southern redbelly dace Phoxinus erythrogaster H 

163590 163594 Finescale dace Phoxinus neof!'aeus I G(G) 

163590 163595 Mountain redbelly dace Phoxinus·oreas 

163590 163598 Tennessee dace Phoxinus tennesseensis 

163515 163516 Bluntnose minnow Pimephales notatus 0 G(G) 

163515 163517 Fathead minnow Pimephales promelas 0 G(F,G) 

163515 163519 Slim minnow Pimephales tenellus 

163515 163518 Bullhead minnow Pimevhales vigilax 0 

163599 163600 Woundfin Pla.f!'ooterus ar.f!'entissimus 

163881 163882 Flathead chub Platv.e:obio f!racilis 

163601 163602 Clear Lake solittail Po.e:onichthvs ciscoides 

163601 163603 Solittail Po.f!'onichthvs macro/epidotus 

163522 163524 Sacramento squawfish Ptychocheilus wandis 

163522 163525 Colorado squawfish Ptvchocheilus lucius 

163522 163523 Northern squawfish Ptychocheilus ore.f!;onensis p 

163522 163526 Umpqua squawfish Ptychocheilus umpquae 

163604 163605 Relict dace Re/ictus solitarius 

163381 163382 Blacknose dace Rhinichthys atratulus G I(A) 

163381 163384 Longnose dace Rhinichthys cataractae I 

163381 163388 Loach minnow Rhinichthys cobitis 

163381 163390 Las Vegas dace Rhinichthys deaconi 

163381 163385 Umpquadace Rhinichthys evermanni 

163381 163386 Leopard dace Rhiniclzthys falcatus I 

163381 163387 Speckled dace Rhinichthvs osculus I 

163606 163607 Bitterling Rhodeus sericeus 

163527 163528 Redside shiner Richardsonius balteatus 

163527 163529 Lahontan redside Richardsonius e.f!'re.f!'ius 

163612 163613 Rudd Scardinius ervthrophthalmus 0 l(G) 

163374 163376 Creek chub Semotilus atromaculatus G I(A) 

163374 163375 Fall fish Semotilus corooralis G 

163374 163377 Sandhills chub Semotilus lumbee 

163374 163379 Dixie chub Semotilus thoreauianus 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
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163347 163348 Tench Tinca tinca 

163341 163892 Suckers Catostomidae 
, .•. c· 

163916 163919 River carpsucker Carpiodes caroio 0 M 

163916 163917 Ouillback Carpiodes cyprinus 0 G(G) M T(G) 

163916 163920 Hi_ghfin carpsucker Carpiodes velifer 0 I M(C) 

163893 163899 Utah sucker Catostomus ardens 

163893 163900 Yaqui sucker Catostomus bernardini 

163893 163894 Longnose sucker Catostomus catostomus I M I(G) 

163893 163901 Desert sucker Catostomus clarki 

163893 163897 Bridgelip sucker Catostomus co/umbianus 

163893 163895 White sucker Catostomus commersoni 0 I<A)Gff,G) T 

163893 163902 Bluehead sucker Catostomus discobolus 

163893 163904 Owens sucker Catostomus fumeivenll"is 

163893 163905 Sonora sucker Catostomus insirmis 

163893 163906 Flannelmouth sucker Catostomus /atioinnis 

163893 163896 Larn:escale sucker Catostomus macrochei/us 0 T 

163893 163907 Modoc sucker Catostomus micro/JS 

163893 163908 Sncramento suc{<er Catostomus occidenta/is 

163893 163909 Mountain sucker Catostomus olatvrhvnchus H M 

163893 163910 Rio Grande sucker Catostomus olebeius 

163893 163911 Klamath smallscale sucker Catostomus rimiculus 

163893 163912 Santa Ana sucker Catostomus santaanae 

163893 163913 Klamath larnesoale sucker Catostomus snvderi 

163893 163914 Tahoe sucker Catostomus tahoensis 

163893 163915 Warner sucker Catostomus warnerensis 

163960 163961 Shortnose sucker Chasmistes brevirostris 

163960 163962 Cui-ui Chasmistes cuius 

163960 163963 June sucker Chasmistes liorus . 
163960 163964 Snake River sucker Chasmistes muriei 

163952 163953 Blue sucker Cvcleotus elomwtus I O(A) I 

163969 163970 Lost River'sucl<er Deltistes lw:atus 

163921 163924 Creek chubsucker Erimvzon oblon.f!US I O(F),G(G) M T(F),l(G) 

163921 163922 Lake chubsucker Erimvzon sucetta I M 

163921 163926 Sharpfin chubsucker Erimvzon tenuis . 
163948 163950 Alabama hog sucker Hypente/ium etowanum 

163948 163949 Northern hog sucker Hyoentelium n(f!ricans · I G(G) I M(B,D,G) 

163948 163951 Roanoke hog sucker Hypente/ium roanokense 

163954 163955 Smallmouth buffalo Ictiobus bubalus I M l(E) 

163954 163956 Bigmouth buffalo Ictiobus cyprinellus I P(A) M 

163954 163957 Blnck buffalo lctiobus ni~er I M l(E) 

163965 163966 Harelio sucker Lar?ochila lacera I I . 
163958 163959 Snotted sucker Minvtrema melanoos I M I(A,E) 

" 
163927 163933 Silver redhorse Moxostoma anisurum I M 

I 163934 Bi11eve iumprock Moxostoma ariommum 
" 

163935 Blnckfin sucker Moxostoma atrivinne 
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163927 163936 River redhorse Moxostoma carinatum I 

163927 163937 Black iumorock Moxostoma cervinum 

163931 Gray redhorse Moxostoma con.f!;estum 

163927 163938 Black redhorse Moxostoma duquesnei I G(G) 

163927 163939 Golden redhorse Moxostoma erythrurum I 

163940 Rustyside sucker Moxostoma hamiltoni 

163927 163941 Cooper redhorse Moxostoma hubbsi 

163942 Greater jumprock Moxostoma Iachneri I 

163927 163928 Shorthead redhorse Moxostoma macrofepidotum I 

163927 163943 V-lip redhorse Moxostoma pappi/losum 

163927 163932 Blacktail redhorse Moxostoma poecilurum 

163944 Torrent sucker Moxostoma rhothoecum 

163927 163945 Smallfin redhorse Moxostoma robustum 

163946 Striped iumorock Moxostoma ruviscartes 

163927 163947 Greater redhorse Moxostoma valenciennesi I 
163967 163968 Razorback sucker ){yrauchentexanus 

1'1'.639~'2'%: 163ef9s;, ::::nU.11tieadicatri:S1rif~i"l;:•.•. : :·~ '.: ~~\ ~~; :::1ciiituriilae :':, .... >g~;'·~i. , · ; j,~,·~ t,J,~ '·':?;~f~L . :~'?!Jo;;. <::· 

164034 164035 Snail bullhead Ameiurus brunneus 

164034 164037 White catfish Ameiurus catus I P(G) 

164034 164039 Black bullhead Ameiurus me/as I 

164034 164041 Yellow bullhead Ameiurus natalis I O(F),G(G) 

164034 164043 Brown bullhead Ameiurus nebulosus I G<F,G) 

164034 164045 Flat bullhead Ameiurus vlatvcevhalus 

164034 164047 Spotted bullhead Ameiurus serracanthus · 

163996 163997 Blue catfish Ictalurus furcatus p l(A) 

163996 164001 Headwater catfish Ictalurus lupus 

163996 164000 Yaqui catfish Ictalurus vricei 

163996 163998 Channel catfish Ictalurus vunctatus p l(A),G(C) 

164002 164006 Ozark madtom Noturus a/bater 

164002 164007 Smokv madtom Noturus bailevi 

164002 164008 Elegant madtom Noturus ele.e:ans 

164002 164009 Mountain madtom Noturus eleutherus I 

164002 164010 Slender madtom Noturus exilis I 

164002 164011 Checkered madtom Noturus f!avater 

164002 164012 Yellowfin madtom Noturus flavipinnis 

164002 164013 Stonecat Noturus f!avus I 

164002 164014 Black madtom Noturus funebris 

164002 164015 Carolina madtom Noturus furiosus 

164002 164016 Orangefin madtom Noturus f(ilberti 

164002 164003 Tadpole madtom Noturus f(Yrinus r 
164002 164017 Least madtom Noturus hildebrandi 

164002 164004 Margined madtom Noturus insif(nis I 

164002 164018 Ouachita madtom Noturus lachneri 

164002 164019 Soeckled madtom Noturus levtacanthus 
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164002 164020 Brindled madtom Noturus miurus I I M{G) 

164002 164021 Frecklebellv madtom Noturus munitus 

164002 164005 Freckled madtom Noturus nocturnus I M l(D) 

164002 164022 Brown madtom Noturus ohaeus 

164002 164023 Neosho madtom Noturus olacidus 

164002 164024 Pygmy madtom Noturus stanauli 

164002 164025 Northern madtom Noturus sti1<mosus I I 

164002 164026 Caddo madtom Noturus taylori 

164002 164027 Scioto madtom Noturus trautmani I I -
164028 164029 Flathead catfish Pvlodictis olivaris p M 

164030 164031 Widemouth blindcat Satan eurvstomus 

164032 164033 Toothless blindcat Tro!!loglanis oattersoni 

162136 162137 Pikes Esocidae .. 
·· .... 

162140 162141 Redfin pickerel Esox americanus americanus p M 

162140 162142 Grass pickerel Esox americanus vermiculatus p M 

162138 162139 Northern pike Esox lucius p M l(G) 

162138 162144 Muskellunge Esox masauinonJ<V p M I(E,G) 

162138 162143 Chain pickerel Esox ni.P:er p M 

162136 162146 Mudminnows Umbridae 
.. · .. , .. ,. 

162158 162159 Alaska blackfish Dallia oectoralis 

162160 162161 Olvmoic mudminnow Novwnbra hubbsi 

162147 162153 Central mudminnow Umbra limi I O(A,l)),0(0) T 

162147 162148 Eastern mudminnow Umbra nvr>maea G T 

161930 162028 Smelts Osmeridae ;.. 
. ··· .. -

162052 162053 Whitebait smelt Allosmerus elon1<atus -
162029 162033 Wakasagi Hvoomesus niooonensis 

162029 162031 Pond smelt Hypomesus olidus 

162029 162030 Surf smelt Hvoomesus oretiosus 

162029 162032 Delta smelt Hvoomesus transoacificus -
162034 162035 Caoelin Ma/lotus villosus 

162038 162041 Rainbow smelt Osmerus mordax v F(E),G(G) M l(G) 

162047 162048 Night smelt Soirinchus starksi -
162047 162049 Longtin smelt Soirinch11s tha/eichthvs 

162050 162051 Eu!achon Thaleichthvs oacificus 

161930 161931 Trouts 
.,. 

Sa/111011idae 

161932 161942 Cisco or Lake herring Core.P;onus artedi F M l(G) 

161932 161933 Arctic cisco Core.f!onus autumnalis 

161932 161941 Lake whitefish Core1<onus cluoeaformis v P(C),l(E,G) M I(G) 

161932 161943 Bloater Coregonus hoyi F M 

161932 161973 Atlantic whitefish Corerwnus huntsmani 

161932 161944 Deeowater cisco CoreJionusJohannae F M 

161932 161945 Kivi CoreJionus kivi F M 

161932 161935 Bering cisco CoreJI011us laurettae -
161932 161936 Broad whitefish Core.P:onus nasus -161932 161946 Blackfin cisco Corevonus nir>rininnis F I 
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161932 161937 Humpback whitefish Core.e:onus r:iidschian 

161932 161947 Shortnose cisco Core.e:onus reif!hardi F I 
161932 161938 Least cisco Core.e:onus sardinella 

161932 16i948 Shortiaw cisco Core.e:onus zenithicus F M 

161974 161987 Golden trout Oncorhvnchus a.e:uabonita 

161974 161981 Apache trout Oncorhvnchus ar:iache 

161974 161983 Cutthroat trout Oncorhvnchus clarki I I 

161974 161985 Gila trout Oncorhvni:hus .e:ilae 

161974 161975 Pink salmon Oncorhvnchus f!orbuscha p M 

161974 161976 Chum salmon Oncorhvnchus keta 

161974 161977 Coho salmon Oncorhvnchus kisutch p M 

161974 161989 Rainbow trout Oncorhvnchus mvkiss p I(C) M I<C,G) 

161974 161979 Sockeve saimon Oncorhvnchus nerka 

161974 161980 Chinook salmon Oncorhvnchus tshawvtscha p M 

162007 162012 Bear Lake whitefish Prosopium abvssicola 

162007 162011 Pygmy whitefish Prosopium coulteri I M 

162007 162008 Round whitefish Prosor:iium cvlindraceum I M I(G) 

162007 162013 Bonneville cisco Prosor:iium f!emmifer 

162007 162010 Bonneville whitefish Prosopium spi/onotus 

162007 162009 Mountain whitefish Prosopium williamsoni I I 

161994 161996 Atlantic salmon Salmosalar p M I(G) 

161994 161997 Brown trout Sa/mo trutta p I(C) M I(G) 

161999 162001 Arctic char Salvelinus alpinus p I 

161999 162004 Bull trout Salvelinus confluentus 

161999 162003 Brook trout Salvelinus fontina/is p I(C) M l(E,G) 

161999 162000 Dolly Varden Salvelinus malma 

161999 162002 Lake trout Salvelinus namavcush p M I(G) 

162005 162006 Inconnu Stenodus leucichthvs 

162015 162016 Arctic gravling Thvmallus arcticus 

;f644o6':\l ;;:i644o7;; · Tfout~Pe~cii~<'.- ···':;z,,. < PePc"ilii~;'d~~ ;\<.; · · ;' • i<'{s!K'.t'ie' . . ; · • >~ii' ·• • ::r;L'.:k;> ><~,~ ·::'ii :.,-,<· St: 'Tu1fr !01':"'''1'@ 
164408 164409 Trout-oerch Percopsis omiscomavcus I M 

164408 164410 Sand roller Percopsis transmontana I M 
'ifi4lfoi'ii , i6~403,_, :'ii>frllteP~reh'~s< i · ,, ·: , lfviifeJ.'blieFidae. . Y ''J,··~'>'.'i~ ;,;, , '.~ t.:;::1 , "<':-. .:s:::-t""~:~'. ,. ' ~- "'i:;;:;..''::!:J;;.C ,. 
"164404 164405 Pirate perch Aphredoderus savanus I M 
'.~M66'9) '1:64ioy '2.'.c6'iii < . : : :.:~::~,,<, ... ·: '; ., '·'di ·'' :0" :.: :··· ::·r;;:o1:,:r':+:·:r2 . .::oc: . ;:•;,'J i,,;-;_ • :.•;:;::~!;jh; '.9:i.;;':'0:4i · ' ~·10nHf:/~ 

164724 164725 Burbot Lota Iota P M 

165681 165682 Diamond killifish Adinia xenica 

165686 165687 White River springfish Crenichthys baileyi 
.. 

165686 165688 Railroad Valley springfish Crenichthys nevadae 

165630 165632 Leon Springs pupfish CvTJrinodon bovinus 

165630 165633 Devils Hole pupfish Cyprinodon diabolis · 

165630 165634 Comanche Springs pupfish Cwrinodon elef!ans 

165630 165635 Conchos nunfish Cvvrinodon eximius 
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165630 165636 Lake Eustis minnow Cyorinodon hubbsi -
165630 165637 Desert ouofish Cvorinodon macularius 

165630 165638 Amani:osa ouofish Cvorinodon nevadensis -
165630 165639 Pecos ouofish Cvorinodon oecosensis 

165630 165640 Owens ouofish t-:vnrinodon radiosus -
165630 165641 Red River ouofish Cvorinodon rubrofluviatilis 

165630 165642 Salt Creek ouofish Cvnrinodon salinus 

165630 165643 White Sands ouofish r:vnrinodon tularosa -
165630 165631 Sheeoshead minnow Cvorinodon varie_f!:atus 

165690 165691 Pahrumoooolfish Empetrichthvs latos 

165690 165692 Ash Meadows paolfish Empetrichthvs merriami -
165684 165685 Goldsootted killifish Floridichthvs caroio 

165644 165659 Whiteline toominnow Fundulus albolineatus 

165644 165671 Stiooled studtish Fundu!us bifax -
165644 165660 Northern studfish Fundu!us catenatus I I 

165644 165652 Golden topminnow Fundulus chrvsotus 

165644 165661 Banded toominnow Fundulus cinwlatus 

165644 165645 Marsh killifish Fundulus confluentus 

165644 165646 Banded killifish Fundulus diaphanus I - T M(D,F) 

165644 165672 Starhead toominnow Fundulus dispar I I 

165644 165675 Russetfin toomlnnow Fundulus escambiae -
165644 165676 Broadstripe topminnow Fundu!us eurvzonus 

165644 165651 Gulfkillifish Fundu!us flrandis 

165644 165647 Mummichog Fundulus heteroclitus G M T(G) 
I 

165644 165653 Saltmarsh toominnow Fundu!us ienkinsi 

165644 165677 Barrens toominnow Fundu!us iulisia 

165644 165662 Lined toominnow Fundulus lineolatus -
165644 165648 Sootfin killifish Fundu!us luciae 

165644 165649 Striocd killifish Fundulus maialis 

165644 165663 Blackstrioe toominnow Fundulus notatus I M -
165644 165664 Bavou toominrlow Fundulus notti -
165644 165655 Blacksootted toominnow Fundulus olivaceus I M -
165644 165650 California killifish Fundulus parvipinnis 

165644 165656 Bayou killifish Fundu!us oulvereus -
165644 165665 Soeckled killifish Fundulus rathbuni 

165644 165666 Plains toominnow Fundulus sciadicus -
165644 165667 Seminole killifish Fundulus seminolis -
165644 165657 Longnosc killifish Fundulus similis 

165644 165668 Southern studfish Fzmdu!us stellifer -
165644 165669 Waccamaw killifish Fundulus waccamensis 

165644 165658 Plains killifish Fundulus zebrinus 

165693 165694 Flagfish Jordanella floridae -
165695 165696 Pvcmw killifish Leoto!ucania ommata -
165678 165680 Bluefin killifish Lucania floodei 

165678 165679 Rainwater killifish Lucania narva 
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165912 165913 Pike killifish Belonesox belizanus 

165877 165878 Western mosquitofish Gambusia affinis 

165877 165883 Amistad gambusia Gambusia amistadensis 

165877 165884 Big Bend gambusia Gambusia .P:ai.P:ei 

165877 165885 Largespring gambusia Gambusia .P:eiseri 

165877 165886 San Marcos gambusia Gambusia .f!eOrJ!ei 

165877 165887 Clear Creek gambusia Gambusia heterochir 

165877 165896 Eastern mosouitofish Gambusia holbrooki 

165877 165888 Pecos gambusia Gambusia nobilis 

165877 165882 Mangrove gambusia Gambusia rhizoohorae 

165877 165889 Blotched gambusia Gambusia senilis 

165914 165915 Least killifish Heterandria formosa 

165897 165899 Amazon molly Poecilia formosa 

165897 165898 Sailfin molly Poecilia latipinna 

165897 165902 Shortfin molly Poecilia mexicana 

165897 165903 Gunnv Poecilia reticulata 

165916 165917 Porthole livebearer Poecilioosis .P.:racilis 

165916 165918 Gila topminnow Poecilioosis occidentalis 

165919 165920 Green swordtail Xiohoohorus helleri 

165919 165922 Southern olatyfish Xiohophorus maculatus 

165919 165925 Variable olatvfish Xiohoohorus variatus 

166005 166006 Hardhead silverside Atherinomorus stioes 

165985 165986 Toosmelt Atherinoos affznis 

166011 166012 Jacksmelt Atherinopsis californiensis 

166037 166038 Reefsilverside Hypoatherina harrin.P:tonensis 

166015 166016 Brook silverside Labidesthes sicculus 

166013 166014 California grunion Leuresthes tenuis 

165988 165989 Rough silverside Membras martinica 

165992 165993 Inland silverside Menidia bervllina 

165992 166000 Texas silverside Menidia clarkhubbsi 

165992 165995 Kev silverside Menidia conchorum 

165992 165997 Waccamaw silverside Menidia extensa 

165992 165994 Atlantic silverside Menidia menidia 

M 

G(F) M 

M 

.. "' ... = 
=~ .. =.... - ... 
~~ 

T(G) 

T(G) 

J(G) 

165992 · 165996 Tidewater silverside Menidia oeninsulae 

~i663'J>2 • ~i66363'0i :/siicklebacks /·.' < . >';<;:; ;i~<ias'te~~sl.Jiidde"::" ~+ ?;t?:{;J·jJ. . : !'?'! .~~%:'2 ~; lii1 '.T~2'~. '.£~;.': 
166396 166397 Foursoine stickleback Aoeltes auadracus I M 
166403 166404 Tube-snout Aulorhvnchus flavidus 

166398 166399 Brook stickleback Culaea inconstans M 

166364 166365 Threespine stickleback Gasterosteus aculeatus M 

166364 166385 Blackspotted stickleback Gasterosteus wheatlandi 

166386 166387 Ninesoine stickleback Pun.P:itius pun.P.:itius I M 
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167229 167230 Coastrange sculpin Coitus aleuticus 

167229 167233 Prickly sculpin Coitus asper I M 

167229 167235 Rough sculpin Coitus asperrimus 

167229 167236 Black sculpin Cottus baileyi 

167229 167237 Mottled sculoin Coitus bairdi I I M(C,D,G) 

167229 167238 Paiute sculpin Cottus beldinf!i I I 

167229 167239 Banded sculpin Coitus carolinae I M . 
167229 167232 Slimv sculoin Coitus co1matus I M I(E,G) 

167229 167240 Shorthead sculoin Coitus confusus 

167229 167241 Utah Lake sculoin Coitus echinatus 

167229 167242 Bear Lake sculoin Coitus extensus 

167229 167243 Potomac sculoin Coitus rdrardi 

167229 167244 Shoshone sculoin Coitus J?reenei 

167229 167234 Riffie sculoin Cottus f!Ulosus 

167229 167263 Ozark sculo.in Coitus hvJJse/urus 

167229 167245 Marbled sculoin Cottus k/amathensis 

167229 167246 Wood River sculpin Coitus /eiopomus 

167229 167247 Marained sculpin Coitus marginatus 

167229 167248 Reticulate sculoin Coitus oero/exus I T 

167229 167249 Pitsculoin Cottus oitensis 

167229 167250 Klamath Lake sculoin Coitus orinceos 

167229 167251 Pygmy sculoin Coitus ovr;maeus 

167229 167252 Torrent sculpin Coitus rhotheus I I 
' 167229 167253 Spoonhead sculpin Coitus ricei I M I(E) 

167229 167254 Slender sculoin Cottus tenufs 

167311 167323 Deeowater sculoin JV!voxoceohalusthompsoni I M l(E) 

"' rn1G4t 170315 Temnerate Basses Perciclttltvidae · •. 11 
. 

167676 167678 Whiteoerch JV!orone americana p l(E) M 

167676 167682 White bass JV!orone clzrysops p l(A) M T(G) 

167676 167683 Yellow bass JV!orone mississiooiensis p l(A) M . 
167676 167680 Strined bass JV!orone saxatilis p . M I<G) 

167913 167914 Wreckfish Po/vprion americanus 

167917 167918 Giant sea bass Stereoleois !!if!as 

168334 168335 Blackmouth bass Svna.!!rops bellus 

168334 168337 Keelcheek bass Svna.!!rops soinosus 

' 1'~764f 168093 Sunfishes Centrarcltidae ·.· .. . 
168094 168095 Mud sunfish Acantlzarclzus oomotis I M . 
168096 168099 Shadow bass Amblo1Jlites ariommus 

168096 168098 Roanoke bass Ambloolites cavifrons ' 

168096 168100 Ozark bass Amblo1Jlites constellatus 

168096 168097 Rock bass Amb/oplites ru1Jestris p l(A) M l(A,E) 

168174 168175 Sacramento perch Arc/zop/ites interruptus 

168101 168102 Flier Centrarclzus macrovterus I M . 
168168 168172 Carolina ov11:mv sunfish Elassoma boelzlkei 

168168 168169 Everglades nvamv sunfish Elassoma ever!!ladei 

! ! 
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168168 168173 Bluebarred pygmy sunfish Elassoma okatie 

168168 168170 Okefenokee nvgmy sunfish Elassoma okefenokee 

168168 168171 Bandednvgmysunfish Elassoma zonatum I 

168107 168108 Blackbanded sunfish Enneacanthus chaetodon I 

168107 168113 Bluespotted sunfish Enneacanthus g/oriosus I 

168107 168117 Banded sunfish Enneacanthus obesus I 

168130 168131 Redbreast sunfish Lepomis auritus I G(G) 

168130 168132 Green sunfish Lepomis cvanellus I V(C)P(A,F),G(G) 

168130 168144 Pumokinseed Leoomis .e:ibbosus I P(F),G(G) 

168138 Warmouth Levomis f!:Ulosus p V(C) 
168130 168151 Orangespotted sunfish Lepomis humilis I 

168130 168141 Bluegill Lepomis macrochirus I G(G) 

168130 168152 Dollar sunfish Leoomis mar.e:inatus 

168130 168153 Longear sunfish Lepomis mega/otis I 

168130 168154 Redear sunfish Leoomis micro/ophus I 

168130 168155 Sootted sunfish Levomis vunctatus I 

168130 168156 Bantam sun.fish Leoomis svmmetricus I 

168158 168163 Redeve bass Microoterus coosae 

168158 550562 Smallmouth bass Microoterus dolomieu p l(A) 

168158 168164 Suwannee bass Microoterus notius 

168158 168161 Sootted bass Micropterus punctulatus p 

168158 168160 Largemouth bass Micropterus salmoides p l(A) 

168158 168162 Guadalupe bass Micropterus treculi 

168165 168166 White crappie Pomoxis annularis p l(A,C),V(C) 

168165 168167 Black crappie Pomoxis ni,r?;romaculatus p l(A),V(C) 

J61~417 d68356,;; '!'.rerdies. .. ;•' . ; : '::r:: ;';'·"< .. ;,: ;~Jeercidat:.: , , : .~· ,;. '· , ¥' ;· .. ' :'.;"'.'.; ~v. '.'!~'ifcfj!,' T;Wf,Y:z,¢ 

168512 Crvstal darter Ammocrvota asorella I 

168511 168513 Naked sand darter Ammocrvota beani 

168511 168514 Florida sand darter Ammocrvota bifascia 

168511 168515 Western sand darter Ammocrvota clara I 

168511 168516 Southern sand darter Ammocrvota meridiana 

168511 168517 Eastern sand darter Ammocrvota vellucida I 

168511 168518 Scaly sand darter Ammocrvvta vivax 

168357 168370 Sharphead darter Etheostoma acuticeps 

168357 168371 Coppercheek darter Etheostoma aquali 

168357 168372 Mud darter Etheostoma asvri.e:ene I 

168357 168452 Emerald darter Etheostoma bailevi 

168357 168373 Teardrop darter Etheostoma barbouri 

168357 168453 Snlendid darter Etheostoma barrenense 

168357 168374 Orangefin darter Etheostoma bellum 

168357 168375 Greenside darter Etheostoma blennioides I 

168357 168376 Blennv darter Etheostoma blennius 

168357 168377 Slackwater darter Etheostoma boschunf!i 

168357 168378 Rainbow darter Etheostoma caeruleum I 
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168357 168379 Bluebreast darter Etheostoma camurum I I 

168357 168380 Greenfin darter Etheostoma chlorobranchium 

168357 168365 Bluntnose darter Etheostoma chlorosomum I M 

' 168357 168381 Ashy darter Etheostoma cinereum 

168357 168382 Creole darter Etheostoma col/ettei 

168357 168383 Carolina darter Etheostoma col/is 

168357 168385 Coosa darter Etheostoma coosae 

168357 168386 Arkansas darter Etheostoma cragini 

168357 168454 Fringed darter Etheostoma crossopterum 
,I 168357 168387 Choctawhatchee darter Etheostoma davisoni 

168357 168388 Coldwater darter Etheostoma ditrema 

168357 168389 Black darter Etheostoma duryi 

168357 168390 Brown darter Etheostoma edwini 

168357 168391 Cherry darter Etheostoma etnieri 

168357 168392 Arkansas saddled darter Etheostoma euzonum 

168357 168393 Iowa darter Etheostoma exile I M I(E) 

168357 168394 Fantail darter Etheostoma flabellare I M 

168357 168455 Saffron darter Etheostoma flavum 

168357 168395 Fountain darter Etlzeostoma fonticola 

168357 168396 Savannah darter Etlzeostoma fricksium 

168357 168358 Swamo darter Etheostoma fusiforme I M l(G) 

168357 168366 Slough darter Etheostoma gracile I M 

168357 168397 Rio Grande darter Etlzeostoma .P:rahami 

168357 168398 Harlequin darter Etlzeostoma hislrio I I 

168357 168399 Christmas darter Etheostoma hopkinsi 

168357 168400 Turouoise darter Etheostoma inscriotum . 
168357 168401 Blueside darter Etheostoma iessiae 

168357 168402 Greenbreast darter Etlzeostoma iordani 

168357 168403 Yoke darter Etlzeostoma iuliae 

168357 168404 Kanawha darter Etheostoma kanawlzae 

168357 168405 Stripetail darter Etlzeostoma kennicotti I M 

168357 168367 Greenthroat darter Etlzeostoma /epidum 

168357 168406 Longfin darter Etheostoma longimanum 

168357 168407 Redband darter Etlzeostoma luteovinctum . 
168357 168456 Bri11:hteve darter Etlzeostoma lvnceum 

168357 168408 Snotted darter Etheostoma macu/atum I I 

168357 168409 Pinewoods darter Etheostoma mariae 

168357 168410 Smallscale darter Etheostoma micro/epidum 

168357 168411 Least darter Etheostoma microperca I M I(E) 

168357 168412 Yellowcheek darter Etheostoma moorei . 
168357 168413 Lollipop darttir Etheostoma neopterum 

168357 168414 Niangua darter Etlzeostoma nianguae 

168357 168458 Blackfin darter Etheostoma ni.P:rioinne . 
168357 168369 Johnny darter Etheostoma ni.P;rum I M . 
168357 168415 Watercress darter Etlzeosloma nuchale . 

I 
' ""1'11'111111111111111,1,,111•1111 1111 Ill• 111111111111111111111111111111111 ,lhll~11111 lllh •llllllllllllllllllllllhll'h '"" ,, lllhlhlllllllllllllll 
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Parent 
.... .... ~ 

TSN TSN Common Name Scientific Name 

168357 168416 Barcheek darter Etheostoma obevense 

168357 168417 Okaloosa darter Etheostoma okaloosae 

168357 168418 Sooty darter Etheostoma olivaceum 

168357 168360 Tessellated darter Etheostoma olmstedi I 

168357. 168419 Candy darter Etheostoma osburni 

168357 168420 Paleback darter Etheostoma vallididorsum 

168357 168421 Goldstripe darter Etheostoma varvivinne 

168357 168422 Waccamaw darter Etheostoma verlongum 

168357 168423 Riverweed darter Etheostoma vodostemone 

168357 168424 Cvoress darter Etheostoma vroeliare 

168357 168425 Stippled darter Etheostoma punctulatum 

168357 168459 Firebelly darter Etheostoma pyrrhogaster 

168357 168426 Orangebellv darter Etheostoma radiosum 

168357 168460 Kentucky darter Etheostoma raflnesquei 

168357 168427 Bayou darter Etheostoma rubrum 

168357 168428 Redline darter Etheostoma rufllineatum 

168357 168429 Rock darter Etheostoma ruoestre 

168357 168430 Arrow darter Etheostoma sa.f!:itta 

168357 168461 Bloodfin darter Etheostoma san.wifluum 

168357 168361 Marvland darter Etheostoma sellare 

168357 168362 Sawcheek darter Etheostoma serri(er 

168357 168431 Snubnose darter Etheostoma simoterum 

168357 168435 . Slabrock darter Etheostoma smithi 

168357 168368 Orangethroat darter Etheostoma svectabile I 

168357 168436 Soottail darter Etheostoma squamicevs I 

168357 168437 Speckled darter Etheostoma sti,r:{maeum 

168357 168438 Striated darter Etheostoma striatulum 

168357 168439 Gulf darter Etheostoma swaini 

168357 168440 Swannanoa darter Etheostoma swannanoa 

168357 168441 Missouri saddled darter Etheostoma tetrazonum 

168357 168442 Seagreen darter Etheostoma thalassinum 

168357 168443 Tiooecanoe darter Etheostoma ti11vecanoe I 

168357 168444 Trisoot darter Etheostoma trisella 

168357 168445 Tuscumbia darter Etheostoma tuscumbia 

168357 168446 Variegate darter Etheostoma variatum I 

168357 168447 Striped darter Etheostoma virgatum 

168357 168364 Glassy darter Etheostoma vitreum I 

168357 168463 Wounded darter Etheostoma vulneratum 

168357 168466 Boulder darter Etheostoma waoiti 

168357 168448 Redfin darter Etheostoma whi11olei 

168357 168449 Banded darter Etheostoma zonale I 

168357 168450 Backwater darter Etheostoma zonifer 

168357 168467 Bandfin darter Etheostoma zonistium 

168519 168520 Ruffe Gvmnoce11halus cernuus I 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
Macroinvertebrates, and Fish, Second Edition 

"' "' "' "' "'= =ii = f f Q,, 

"' "'"' 
~ - "' ~~ 

M 

M 

M 

I 

I M(G) 

I 

I 

M 

C-21 

0011674



I ,i 

! ! 

"' ... ... "' 
" 

.. c u " c ·- e ~ ,g :a i.~ 
c 
0: c. 

0 ~ .. t ~ e ... .. .. u = - u !-- ~~ ~ E-~ ~ Parent "" !--

TSN TSN Common Name Scle11ti(ic Name 

168468 168469 Yellow oerch Perea flavescens I P(A,C,G};G(F,D} M 

168471 168476 Amber darter Percina antese/la 

168471 168477 Tangerine darter Percina aurantiaca 

168471 168478 Goldline darter Percina aurolineata 

168471 168479 Blotchside darter Percina burtoni 

168471 168472 Loimerch Percina caorodes I M 

168471 168501 Texas logoerch Percina carbonaria . 
168471 168480 Channel darter Percina cooe/andi I I 

168471 168481 Piedmont darter Percina crassa 

168471 168482 Bluestrioe darter Percina cvmatotaenia 

168471 168483 Gilt darter Percina evides l I 

168471 168484 Aooalachia darter Percina f!Vmnoceohala 

168471 168502 Conasauga logoerch Percina ienkinsi 

168471 168485 Freckled darter Percina lenticu/a 

168471 168486 Longhead darter Percina macroceohala I I 

168471 168487 Bigscale Jogperch Percina macrolepida 

168471 168488 Blackside darter Percina macu/ata I M 

168471 168489 Longnose darter Percina nasuta 

168471 168490 Blackbanded darter Percina ni.e:rofasciata 

168471 168473 Strioeback darter Percina notoJiramma 

168471 201997 Sharonose darter Percina o;cvrhvnchus 

168471 168492 Bronze darter Percina palmaris 

168471 168493 Leopard darter Percina pantherina 
' 168471 168474 Shield darter Percina peltata I I M(G) 

168471 168494 Slenderhead darter Percina pho;cocephala I I 

168471 168495 Roanoke logperch Percina re;c 

168471 168496 Roanoke darter Percina roanoka 

168471 168475 Dusky darter Percina sciera I M 

168471 168497 River darter Percina shumardi I M 

168471 168498 Olive darter Per.cina souamata 

168471 168499 Snail darter Percina tanasi 

168471 168500 Starnazing darter Percina uranidea I I . 
168471 168503 Saddleback darter Percina ViJ!il I M 

168505 168509 Sauger Stizostedion canadense p M 

168505 168506 Walleye Stizostedion vitreum p M 
· .. 

167641 169237 Drums ·Sciaenidae . ' --~ ' '-'. ... · . .. ... ··· 
169363 169364 Freshwater drum ATJlodinotus J!runniens v l(E) M 

167641 169770 Cichlids Cic/ilidae 
• 

. 
' : :,._ ·;, :: ,, '· ;,, ' :. ·• 

169809 169810 Blue tilapia Tilapia aurea 

169809 169811 Spotted tilapia Tilapia mariae 

169809 169812 Blackchin tilapia TilaTJia melanotheron 

170017 Mozambique tilapia Tilapia mossambica 

169&09 169820 Wami tilapia Tilapia urolepis 

169809 169813 Redbelly tilapia Tilapia zilli 

110332 170333 Mullets Mueilidae ..... ,;· ·' -;: '. ., 
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Parent 
TSN TSN Common Name Scientific Name 

170354 170355 Mountain mullet A.f!onostomus monticola 

170334 170335 Strioed mullet Muf!il ceohalus 

170334 170336 White mullet .Muf!il curema 

170334 170337 Redeve mullet · Muf!il f!aimardianus 

170334 170351 Fantail mullet Muf!i/ f!Vrans 

170334 170338 Liza Muf!i/ liza 

172981 172982 Hogchoker . Trinectes maculatus 

.. .. = 
·- Q ..c ·-
~ i ..... 
.... ~ 

G I 
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APPENDIXD: 

SURVEY APPROACH FOR COMPILATION OF 
HISTORICAL DATA 
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QUESTIONNAIRE SURVEY FOR EXISTING BIOSURVEY DATA AND 
BIOASSESSMENT INFORMATION 

Ecological expertise and knowledge of the aquatic ecosystems of a state can reside in agencies and 
academic institutions other than the water resource agency. This expertise and historical knowledge 
can be valuable in problem screening, identifying sensitive areas, and prioritizing watershed-based 
investigations. Much of this expertise is derived from biological survey data bases that are generally 
available for specific surface waters in a state. A systematic method to compile and summarize this 
information is valuable to a state water resource agency. 

The questionnaire survey approach presented here is modified from the methods outlined in the 
original RBP N (Plafkin et al. 1989) and is applicable to various types of biological data. The 
purpose of this questionnaire survey is to compile and document historical/existing knowledge of 
stream physical habitat characteristics and information on the periphyton, macroinvertebrate, and 
fish assemblages. 

The template questionnaire is divided into 2 major sections: the first portion is modeled after RBP 
IV and serves as a screening assessment; the second portion is designed to query state program 
managers, technical experts, and researchers regarding existing biosurvey and/or bioassessment data. 
This approach can provide a low cost qualitative screening assessment (Section 1) of a large number 
of waterbodies in a relative short period. The questionnaire can also prevent a duplication of effort 
(e.g., investigating a waterbody that has already been adequately characterized) by polling the 
applicable experts for available existing information (Section 2). 

The quality of the information obtained from this approach depends on survey design (e.g., number 
and location ofwaterbodies), the questions presented, and the knowledge and cooperation of the 
respondents. The potential respondent (e.g., agency chief, program-manager, professor) should be 
contacted initially by telephone to specifically identify appropriate respondents. To ensure 
maximum response, the questionnaire should be sent at times other than the peak of the field season 
and/or the beginning or end of the fiscal year. The inclusion of a self-addressed, stamped envelope 
should also increase the response rate. A personalized cover letter (including official stationary, 
titles, and signatures) should accompany each questionnaire. As a follow-up to mailings, telephone 
contact may be necessary. 

Historical data may be limited in coverage and varied in content on a statewide basii:;, but be more 
comprehensive in coverage and content for specific watersheds. A clearly stated purpose of the 
survey will greatly facilitate evaluation of data from reaches that are dissimilar in characteristics. 
The identification of data gaps will be critical in either case. Regardless of the purpose, minimally 
impaired reference reaches may be selected to serve as benchmarks for comparison. The definition 

. of minimal impairment varies from region to region. However, it includes those waters that are 
generally free of point source discharges, channel modifications, and/or diversions, and have diverse 
habitats, complex substrates, considerable instream cover and a wide buffer ofriparian vegetation. 
Selection of specific reaches for consideration (e.g., range and extent) in the questionnaire survey is 
ultimately dependent on program objectives and is at the discretion of the surveyor. The 
questionnaire approach and the following template form allows considerable flexibility. Results can 
be reported as histograms, pie graphs, or box plots. 
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Questionnaire design and responses should address, when possible, the: 
I 

D-4 

• 
• 

extent of waterbody or watershed surveyed 
I 

condition of the periphyton, macroinvertebrate and/or fish assemblage 

• quality of available physical habitat 

• frequency of o~currence of particular factors/causes limiting the biotogical condition 

• 
r 

effect ofwaterbody type and size on the spatial and temporal trends, if known 
I . ; 

likelihood of improvement or degradation based on knoW11 land use patterns or • 
mitigation efforts 
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BIOASSESSMENT/BIOSURVEY QUESTIONNAIRE 
Date of Questionnaire Survey ______ _ 

This questionnaire is part of an effort to assess the biological condition or health of the flowing waters of 
this state. Our principle focus is on the biotic health of the designated waterbody as indicated by its 
periphyton, macroinvertebrate and/or fish community, You were selected to participate in this sitrvey 
because· of your expertise in periphyton, niacroinvertebrate, and/ or fish biology and your Imowledge of the 
waterbody identified in this questionnaire. 

Please examine the entire questionnaire form. If you feel that you cannot complete the form, check here [ ] 
and return it. If you are unable to complete the questionnaire but are aware of someone who is familiar with 
the waterbody and/or related bioassessments, please identify that person's name, address, and telephone 
number in the space provided below: 

Contact: Natne _________________ _ 
Address _________________ _ 

Agency/Institutio.~-------------
Phone _______ ~a·~--------~ 
Emai~---------------

This questionnaire is divided into two major sections. Section 1 serves as a screening assessment and 
Section 2 is a request for existing biosurvey data and/or bioassessment results. 

This form addresses the following waterbody: 

Waterbody 

State: ______ _ County: ______ . Lat./Long.:. ____ _ Waterbody code: ___ _ 

Ecoregion: ____ _ Subecoregion: ___ _ Description of site/reach: __________ _ 

Drainage size: ____ _ Flow: <lcfs; 1-lOcfs; >lOcfs 

Description of data set (i.e., years, seasons, type of data, purpose of survey). ___________ _ 
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SECTION 1. SCREENING ASSESSMENT 

Using the scale of biological conditions found in the following text box, please circle the rank that best 
describes your impression of the condition of the waterbody. 

SCALE OF CONDITIONS 

5 Species composition, age classes, and trophic structure comparable to non (or minimally) 
impaired waterbodies of similar size in that ecoregion or watershed. 

4 Species richness somewhat reduced by loss of some intolerant species; less than optimal 
abundances, age distributions, and trophic structure for waterbody size and ecoregion. 

3 Intolerant species absent; considerably fewer species and individuals than expected for that 
waterbody size and ecoregion; trophic structure skewed toward ornnivory. 

2 Dominated by highly tolerant species, omnivores, and habitat generalists; top carnivores rare 
or absent; older age classes of all but tolerant species rare; diseased fish and anomalies 
relatively common for that waterbody size and ecoregion. 

Few individuals and species present; mostly tolerant species; diseased fish and anomalies 
abundant compared to other similar-sized waterbodies in the ecoregion. 

0 No fish, depauperate macroinvertebrate and/or periphyton assemblages. 

(Circle one number using the scale above.) 

1. Rank the current conditions of the reach 

5 4 3 2 1 0 

2. Rank the conditions of the reach 10 years ago 

s 4 3 2 1 0 

3. Given present trends, how will the reach rank 10 years from now? 

s 4 3 2 1 0 

4. If the major human-caused limiting factors were eliminated, how would the reach rank 10 years 
from now? 

5 4 3 2 1 0 

5. Decision criteria based on: 

o Site-specific reference sites o Professional opinion----------~ 
o Ecoregional reference conditions o Other (specify)------.,,,..,,..,~---
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If impairment noted (i.e., scale of 1-3 given), complete each subsection below by. 
checking off the most appropriate limiting factor(s) and probable cause(s). Clarify if 
reference is to past or current conditions. 

PHYSICOCHEMICAL 
(a.) WATER QUALITY 

Limiting Factor Pr.obable Cause 

o Temperature too high o Primarily upstream 
o Temperature too low o Within reach 
D Turbidity Point source discharge 
D Salinity o Industrial 
o Dissolved oxygen D Municipal 
o Gas supersaturation o Combined sewer 
o pH too acidic D Mining 
o pH too basic o Dam release 
o Nutrient deficiency Nonpoint source discharge 
o Nutrient sµrplus o Individual sewage 
o Toxic substances o Urban runoff 
o Other (specify below) o Landfill leachate 

o Construction 
o Agriculture 

D Not limiting o Feedlot 
D Grazing 
o Silviculture 
D Mining 

o Natural 
DUnlmown 
o Other (specify below) 

(b.) WATER QUANTITY 

Limiting Factor Probable Cause 

o Below optimum flows oDam 
o Above optimum flows o Diversion 
D Loss of flushing flows Watershed conversion 
o Excessive flow fluctuation o Agriculture 
o Other (specify below) o Silviculture 

o Grazing 
o Urbanization 

D Not limiting D Mining 
o Natural 
DUnlmown 
o Other (specify below) 

Rapid Bioassessment Protocols For Use in Streams and Wadeable Rivers: Periphyton, Benthic 
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BIOLOGICAL/HABITAT 
(Check the appropriate cate2"oriesJ 

(a.) Limiting Factor HABI PERI MACR FISH 

Insufficient instream structure 

Insufficient cover 

Insufficient sinuosity -
Loss of riparian vegetation 

Bank failure 

Excessive siltation 

Insufficient organic detritus 

Insufficient woody debris for organic detritus 

Frequent scouring flows 

Insufficient hard surfaces 

Embeddedness 

Insufficient light penetration 

Toxicity 

High water temperature 

Altered flow 

Overharvest 

Underharvest 

Fish stocking 

Non-native species 

Migration barrier 

Other (specify) 

Not limiting 

Key: 

HABI - Habitat 
MACR - Macroinvertebrates 

D-8 

PERI - Periphyton 
FISH-Fish 

........................... 

-

-
-
-

Appendix D: Suriley Approach for Compilation of Historical Data 

: I 

0011685



(b.) Probable Cause 

Agriculture 

Silviculture 

Mining 

Grazing 

Dam 

Diversion 

Channelization 

Urban encroachment 

Snagging 

Other channel modifications 

Urbanization/impervious surfaces 

L.and use changes 

Bank failure 

Point source discharges 

Riparian disturbances 

Clear cutting 

Mining runoff 

Storm water 

Fishermen 

Aquarists 

Agency 

Natural 

Unknown 

Other (specify) ___________ _ 

Key: 

HABI - Habitat 
MACR - Macroinvertebrates 

PERI - Periphyton 
FISH-Fish 
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SUMMARY: ASPECT OF PlIYSICOCHEMICAL OR BIOLOGICAL CONDITION AFFECTED 

o Water quality 
o Water quantity 
o Habitat structure 
o Periphyton assemblage 
D Macroinvertebrate assemblage 
o Fish assemblage 
o Other (specify) ------~= 

SECTION 2. AVAILABILITY OF DATA 

Please complete this section with applicable response(s) and fill in the blanks with appropriate information 
based on your knowledge of available biosurvey and bioassessment information. 

Reach characterized by: 

o Stream habitat surveys 
o Periphyton surveys 
o Macroinvertebrate surveys 
o Fish surveys 

Sampling gear(s) or methods 

Data analysis/interpretation based on: 
Tabulated data o 
Graphical data o 
Multivariate analyses. o 
Multimetric approach. o 

Statistical routines include: 

assemblage o 
assemblage o 
assemblage o 

key species o 
key species o 
key species o 

Sampling frequency (spatial and temporal) 

"'; ""'''ll'"'"iijiiiiilllll•ll""l'"'"ll'lhl 

'""'"""'"""""""""""'"""'""""""'"""""""""""""""'''""""'"I 

' 

Electronic file available: 
Format~-----~~~'"""'"'~~ 

Metrics include: 
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COASTAL WATER QUALITY AND
URBAN RUNOFF IN ORANGE COUNTY

SUMMARY

espite a history of federal and state legislation enacted to eliminate nonpoint
source ocean pollution (runoff in storm drains), little progress has been made in
improving ocean quality. Contamination is primarily caused by materials that are

swept by rainwater into stormdrains. The contaminants include trash, household and yard
products, chemicals, animal waste and oil from automobiles. The most effective solution
would be to educate and gain the cooperation of the public to eliminate the human
sources of coastal pollution. The Grand Jury found:

• Efforts of Orange County agencies to solve the problem are fragmented.

• The public is inadequately informed about sources of ocean pollution and means of
prevention.

The Grand Jury recommends more effective coordination among county agencies that
work with ocean management policies. Orange County needs new and aggressive
methods of educating the public about ocean water quality and ways to minimize polluted
runoff.

INTRODUCTION AND PURPOSE

onpoint source pollution is runoff caused by materials that wash off city streets,
suburban lawns, and agricultural land, and flow through storm drains into the
ocean. This pollution is difficult to trace to any one source, increasing the

complexity of control. Runoff creates contamination, which creates a health risk for
swimmers and surfers, makes fish unsafe to eat, kills sea life and compromises the coastal
tourist industry by forcing beach closures.

Interviews with officials working under the auspices of county and private agencies
confirmed that there is little public awareness of individual practices that would
significantly improve the quality of Orange County rivers and coastal waters.

The Grand Jury investigated: (1) methods used to reduce nonpoint source pollution in
county waterways, and (2) approaches that might broaden public awareness of the
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problem and promote an investment by the public in controlling the impairment of county
waters.

METHOD OF STUDY

he Grand Jury met with representatives of coastal cities and environmental groups
and county agencies concerned with coastal water quality. Water and sanitation
district officials conducted tours of flood control channels, wetlands, and beaches.

The Grand Jury reviewed federal, and state and local legislation that impacts county
programs for regulation and enforcement of water quality standards. Reports from
various conferences on ocean pollution were examined for relevance to county waters.
Newspaper and magazine articles and Internet documents were also reviewed.

BACKGROUND

ederal and state legislation sets standards for the quality of water in Orange County.
The Federal Water Pollution Control Act of 1972 (Clean Water Act) was intended
to abate pollution and provide financial assistance for wastewater treatment

facilities. The thrust of the bill was to regulate point sources (readily identifiable
sources). It minimally addressed nonpoint sources (debris from streets, yards and
household products, hydrocarbon wastes, untreated sewage from pets, fertilizers and any
other substance on city streets and sidewalks). In 1987 the act was reauthorized with
additional provisions, including a requirement that the states develop and implement
programs to control nonpoint sources of pollution (urban runoff). However, states have
not comprehensively addressed nonpoint pollution problems, and the Environmental
Protection Agency has been criticized for focusing the bulk of its resources on point
source control activities with nonpoint pollution a low priority.

The California Coastal Act was enacted by the State Legislature in 1976. It created a
partnership between the state and the coastal counties and cities for planning and
regulating coastal resources. The California Coastal Commission has permit jurisdiction
over development proposed on the immediate shoreline and in the inland areas within its
permit authority. The Commission (in cooperation with state water quality control
agencies) is charged with implementation of a strategy to reduce nonpoint pollution.
Commission accomplishments include providing a check on environmentally unsound
development and stimulating public participation in reducing ocean pollution. However,
lack of staff and budget make it impossible for the Commission to mount the type of
aggressive campaign that is essential to educate the public so that local solutions to
coastal pollution are found.

The Water Quality Act amendments of 1987 followed, requiring states to develop and
implement programs to control nonpoint source pollution. The Coastal Zone Act
Reauthorization Amendments of 1990 introduced a more aggressive approach to
pollution control. The California “Right to Know Bill” of 1997 requires monitoring of
beaches and a hotline to let beach-goers know which beaches are polluted. Federal
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agencies issued a Clean Water Initiative in 1998 that focused on runoff from animal
waste.

As a result of a January, 1999, agreement between the Environmental Protection
Agency and the Natural Resources Defense Council (representing Heal The Bay and
Santa Monica Bay Keeper), deadlines were set through 2011 for EPA to establish limits
on the amount of pollutants allowed to flow into various bodies of water (total maximum
daily loads) in Los Angeles County. These limits will also be set in other counties in the
state. The federal law that mandated clean waters (the Clean Water Act) called for
establishment of these limits 20 years ago. The new agreement presents the formidable
challenge of assigning the limits for 750 specific pollutants. Studies are just now taking
place (Southern California Coastal Water Research Project) to determine the specific
impacts of certain pollutants on the environment.

Over the years several conferences addressing critical ocean issues have been held in
California. Experts from academia, environmental groups, business and industry, and
government (local, state and federal) tackled coastal environmental issues and suggested
approaches for conserving and managing them. Findings consistently agree with the
various initiatives in calling for more effective control of polluted runoff through
preservation of wetlands, better public education, and more technical assistance to
communities.

The limited effect of legislation and of conference recommendations was evident in
1998 (the 25th anniversary of the Clean Water Act) when it was found by the Sierra Club
that “ …polluted runoff from agricultural fields, animal feedlots, and urban streets, and
overflows and leaks from sewage facilities represent major pollution problems still
today.” Little has changed.

ORANGE COUNTY BEACHES

In 1997 in Orange County there were approximately 225 beach closings/advisories
due to poor water quality (sewage spill or elevated bacteria levels) with an additional four
indefinite closings. Health risks for swimmers, surfers, scuba divers, snorklers, and
windsurfers, are extensive (fever, chills, ear discharge, vomiting, cough with phlegm).
Tourism, the sixth largest industry in Orange County, is jeopardized by closed and
contaminated beaches. Bio-accumulative chemicals ingested by sealife move up the food
chain to humans and threaten human health. Sanitation districts, such as  the Orange
County Sanitation District, monitor ocean water as well as gathering and analyzing
samples of sea life to determine health level.

An epidemiological study of 1996 by the University of Southern California School of
Medicine related upper respiratory and gastrointestinal problems in swimmers to flow
from runoff. It is a sad reflection on ocean quality that the Surfrider Foundation advises
county residents to avoid all ocean water contact for a period of 72 hours after a rain.

TECHNOLOGY
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There are products that will remove various constituents of runoff pollution. In the
past they have given unsatisfactory performance and have been prohibitively expensive.
Recently, devices have been developed that are relatively economical, provide long term
reliability, and require minimal maintenance. An example is a storm water interceptor
that fits into a new or existing storm sewer where it removes sediments and oil from
runoff by diverting sediments to the bottom of the tank and trapping petroleum products
at the top. Removal of both substances by vacuum truck is simple and fast. Other
products successfully kill bacteria. The most effective method for reducing pollution
level close to the source is in utilization of both types of units. Such devices installed at
sites of the greatest amount of polluted runoff would significantly reduce the ocean
contamination level in Orange County.

The technology is available for removing trash from the flood control channels. A
debris boom traps objects in a net-like structure. Trash racks divert debris and brush by
picking up the material and rotating it over the top of the machine to the shore where it
can be collected at a later time. Both should be used more widely in the county.

Even with ideal public cooperation there will always be some polluted runoff.
Emerging technologies are providing methods for preventing polluting materials from
entering the ocean. Many such devices are now in the trial and error stage of
development.

WETLANDS

Wetlands (marshes/swamps) help prevent nonpoint pollution by intercepting runoff
and filtering pollutants before they reach the ocean. They act as sponges, storing excess
runoff and slowly releasing it to streams or ocean. Wetlands are damaged by uncontrolled
residential and commercial development, road building, oil and gas drilling, and gravel
mining. About 300,000 acres of wetlands are being destroyed annually in the United
States. Half of the original 221 million acres of wetlands in the lower 48 states had been
destroyed by 1991 and over 90% of the wetlands in California have been destroyed.
Although recent Coastal Commission vigilance has helped to contain the depletion of
wetlands in Orange County, there has been a history of wetland loss in the county.
Further loss must be prevented

Preservation efforts center around monitoring development that is harmful to
wetlands, purchasing wetlands for conservation by environmental groups, restoring
endangered wetlands, and creating artificial wetlands. Restoration of damaged wetlands
includes restoring vegetation as it removes most of the sediment and nitrates. The Army
Corps of Engineers is involved in restoring wetlands that serve as buffer strips along the
runoff channels in some parts of the county. The network of constructed wetlands in the
Prado Dam area allows part of the flow from the Santa Ana River to be treated by a cost
effective nitrate reduction process. Creating new wetlands is an effective
accommodation; but it is difficult to find the space in densely populated coastal areas,
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and the land is very costly. When a satisfactory reproduction is accomplished, it is
unlikely to function as optimally as the original wetland.

On the East Coast some recent efforts to protect wetlands include one city’s
requirement for state-of-the-art storm water treatment facilities, including artificial
wetlands, for all new, large commercial developments. Another converted the large,
central lawn of a shopping mall into a wetland to collect drain water.

Despite the admirable management plans in some cities, such as Huntington Beach,
development continues to choke out natural wetlands more rapidly than remediation can
neutralize the consequences.

SCHOOL PROGRAMS

Schools in Orange County have a comprehensive curriculum in environmental issues.
Science topics in grades seven through twelve include conservation, water pollution, and
human pollution of shore zones. A sixth grade unit addresses environment and
ecosystems. In addition, both public and private organizations sponsor programs to
engage youngsters in coastal conservation issues. Resources for educators, such as a
video lending library, slide shows, and speakers are provided by the California Coastal
Commission. These include:

• Save Our Seas (hands-on K through twelve curricular materials on ocean pollution
and the marine environment),

• Children’s Poster Art Contest (K through six students invited to submit ocean related art),

• Adopt-A-Beach (school groups work with adult volunteers in cleaning beaches), and

• Internet environmental education materials.

Despite these efforts surveys indicate that when youngsters become adults they tend
to forget or disregard pollution abatement practices.

SURVEYS

In a recent study, 95% of Americans thought water pollution came from industry and
not from nonpoint runoff (from the National Oceans and Atmospheric Administration).
And, in a Santa Monica survey, less than half of those interviewed realized that storm
drain wastewater flows to the ocean. Most respondents did not believe that runoff through
storm drains is a source of ocean pollution. An Orange County survey (UCI) completed
several ago, showed that just more than half of the respondents were aware that storm
drain runoff ends up on the ocean.

SOURCES OF POLLUTION

Nearly 75% of pollutants entering ocean waters originate from land activities. This is
further complicated by the fact that 80% of the California population lives within thirty
miles of the coast.
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The “who” that causes nonpoint source ocean pollution is each of “us.” Everyone is
part of the problem. The contamination introduced by the average person is generated
from

• agricultural runoff

• auto leaks and spills, used oil and antifreeze disposal into storm drains

• landscape and construction debris

• restaurant grease

• lawn clippings

• excess fertilizer on home lawns and golf courses

• animal waste

• highway runoff

• litter

• household cleaners

• paint and paint thinner

• lead from gasoline

• rubber from tires

Informal surveys found that even those who are aware of the connection between
these sources of pollution and ocean toxicity were unaware of appropriate methods of
discarding harmful materials. Nor were they aware of alternative products that would not
create hazardous waste. Few know where county collection centers for deposit of
hazardous waste are located and virtually none are aware that there are gas stations (292
in Orange County) that accept discarded motor oil. Surveys show that people in inland
cities think that pollutants come from coastal residents; they do not recognize that runoff
from all points along a waterway lead to the ocean and contribute to ocean
contamination.

In particular, communities with sizeable populations of new immigrants need
information. There is a lack of understanding of how materials in the environment end up
in the ocean. Experience in native countries may not build such awareness. There is a
need for constant reinforcement of the message as new populations move into county
communities.

RESOLUTION ISSUES

Allowing the ocean to become polluted and paying to clean it up, as opposed to
preventing pollution in the first place, is illogical.

The general public is unaware that items dropped in streets are destructive to marine
animals. Six-pack rings and fishing lines entangle animals so that they can neither breathe
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nor swim. Birds, fish, and mammals mistake plastic for food and, feeling full, do not eat
and die of starvation. Since plastic is not biodegradable, it remains floating on the surface
for as long as four hundred years (from Plastics In Our Ocean). The styrofoam cups and
plastic bags in the water are the result of everyday people’s doing everyday things. Those
same people must be convinced that their one styrofoam cup tossed in the gutter
contributes to pollution in the ocean.

Businesses must be made aware of the economic impact to them of polluted
waterways. And, since studies show that the vast majority of residents of the county use
the beaches, self-interest might be a powerful motivator to individual responsibility.
Signs could be placed both on the coast and inland with information and the amount of
fines for various types of illegal disposal. Public employees who work in the community
should be encouraged to report violations of disposal regulations.

Public education should be intensified. Campaigns need to create an awareness that
storm drains lead directly to the ocean with no treatment plant in between; whatever is on
the street goes to the coast.

Within Orange County there is a fragmentation of effort on the part of the public and
private agencies that are actively concerned with the issue. Partnerships such as the Santa
Ana River Watershed Group, the Southern California Coastal Water Research Project
Authority, and the working relationship of county and cities are important and
productive, but there is enormous duplication of effort consuming limited budgets.
Several agencies may explore the same issues at the same time. Cooperation is needed
between agencies and organizations within the county, as well as all neighboring
counties. Watershed management plans show promise in involving inter-county
constituents. The enormous cost of protecting and managing ocean resources mandates
interorganizational cohesiveness as all are hampered by a lack of budget and staff,
complicated by unfunded mandates from federal and state legislation. And those funds
that are available must be rapidly directed toward the resolution of coastal pollution
problems before lawsuits force the issue. The lead agency for a county coalition would
logically be the Public Facilities and Resources Department. Although clean water is
mandated, professionals do not agree on how to implement the legislated standards.
Exploration is only now in progress to determine the consequences to marine and human
life of each pollutant. Priorities for county ocean cleanup efforts should logically begin
with areas that have the highest value to the community.

Los Angeles County is now starting construction of a diversion system which (from
April 15 to October 15) will send runoff to sewage treatment systems pollutants will be
removed and the treated water will be piped out to sea. The treated water will be cleaned
to sanitary sewer standards. For additional diversion systems are scheduled for beach
locations that have high pollution. Two Los Angeles County coastal cities have already
diverted drains.

The Los Angeles County system will function during the dry season when large
numbers of people are on the beaches. It is hoped that the size of sewage treatment plants
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can be increased so that a higher volume of runoff may be treated for more months of the
year. Costs for the Los Angeles County project were aided by a grant from county
Proposition A.

Diversion of storm water to sewer treatment has been initiated on a small scale within
Orange County. The larger Los Angeles project should be evaluated for possible
replication in Orange County. Representatives of Orange County agencies stated that this
procedure would be a dependable way to clean runoff water but indicated concern for the
cost. A possible source of funding would be from the county Real Property Tax
allocation for exclusive use of Harbors, Beaches, and Parks.

Control of point source pollution relies on enforcement. Control of nonpoint pollution
relies on voluntary compliance and this has not been effective. For control to be effective,
the public must take an active role in curbing pollution. Agencies responsible for some
aspect of enforcement include Fire Departments, Police, Fish and Game, Health Care
Agency and, under water quality ordinances, the county and all cities. Enforcement of
what businesses are obligated to do according to their permits would substantially
diminish pollution.

Despite conflicting budget needs, clearly the impact of the pollution problem on our
coastal waters suggests that a substantially larger portion of the income from the special
district tax, which is dedicated to exclusive use of Harbors, Beaches, and Parks, should be
allocated for preventing ocean pollution. Funds saved from no longer requiring abatement
would become available to contribute to the cost of preventing the damage. In addition, if
fines that are set by cities were to be raised substantially, income could, and should, feed
back to fund public education on the issues. Current fine levels may invite some polluters
to continue polluting, as fine costs are less than abatement costs.

In order to prevent drains from becoming congested with trash, debris, and other
pollutants, street sweeping should be scheduled a minimum of once a week with vehicles
that both sweep and vacuum residue.

Cities have a responsibility to clean catch basins once a year. Each year at the time
drains are cleaned, Newport Beach changes the logo which is stenciled on storm drains so
that staff can quickly tell whether a stormdrain has been cleaned as scheduled. Ideally,
before an expected storm, streets would be swept and catch basins and surrounding curbs
and gutters would be cleaned.

The technology to aid in cleanup of runoff in stormdrains is finally at a workable
stage, and it is important for the county to monitor developments that are likely to create
effective and affordable solutions.

Since some residents do not have transportation to take toxic materials to collection
sites, truck routes might be established countywide with frequent stops for collection.
Clearly labeled containers could be provided to residents who use the mobile collection
service to serve as a reminder of which substances are not to be dumped. The city of
Garden Grove provides pickup at homes for used motor oil. Los Angeles County’s
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“hazardous waste round-up” collection sites are scheduled to average once a week in
some parts of the county. The sites change each week, so that all areas of the county are
covered.

The issues are complex and the challenges formidable. When dealing with
environmental problems, a solution to one may create another. Clearly the cost of a clean
ocean is immense, but the benefits are worth it. The enormous strides that have been
made in air quality, highway littering, and recycling prove it is possible. Changing public
habits is daunting in our “disposable” society. Identifying polluters in order to assign
responsibility and levy fines will take ingenuity.

The cost of the solution must be weighed against the value obtained and, as with other
major civic projects, where there is a will to have a clean and healthy coastal area, the
money will be found. Despite the cost, we cannot afford to ignore the issues of our
marine environment, or we will leave a toxic, unusable coastal zone to future generations.

FINDINGS

Under California Penal Code Sections 933 and 933.05, responses are required to all
findings. The 1998–99 Orange County Grand Jury has arrived at 7 major findings.

1. Historically, nonpoint source pollution received little emphasis and it continues to be
a major source of ocean pollution. Many programs addressing ocean pollution have
been initiated by agencies and organizations in the county but there is insufficient
coordination of effort both within the county and between Orange County and
adjacent counties.

A response to Finding 1 is required from the following county offices: Public Facilities
and Resources Department and the Orange County Sanitation District.

2. Although there is agreement that the average citizen is a significant contributor to
nonpoint source pollution, not enough has been done to enlist the cooperation of the
public in eliminating the sources of the problem. There is also inadequate information
reaching the public concerning the correct disposal of pollutants.

A response to Finding 2 is required from: Public Facilities and Resources Department,
all City Managers and the Orange County Sanitation District.

3. Responsibility for enforcing nonpoint source abatement laws lies with the offices of
the sheriff-coroner, city police, county fire, and city fire departments. Problems in
enforcing compliance of nonpoint source pollution abatement laws are exacerbated by
the difficulty of identifying the polluter. In addition, once identified, fines are often so
minimal that it is more cost effective for the offender to pay the fine than to properly
dispose of the pollutants.

A response to Finding 3 is required from the following county agencies: Orange County
Sheriff-Coroner Department, all City Police Departments, County Fire Department,
all City Fire Departments.
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4. Technology for stormwater treatment and management is an emerging field. The best
of the new systems can be expected to remove pollutants from stormwater, to be cost-
effective and to have low maintenance requirements.

The Grand Jury does not require a response to this finding.

5. A percentage share of Orange County district property tax dollars is designated by
statute for exclusive use of Harbors, Beaches and Parks.

The Grand Jury does not require a response to this finding.

6. A diversion system in Los Angeles County is in-process and will connect pipes and
filters to send runoff to existing sewage treatment systems where toxic substances
will be removed before the runoff water enters the ocean.

The Grand Jury does not require a response to this finding.

7. Streets are not being swept and storm drains are not being cleaned at sufficiently
frequent intervals.

The Grand Jury does not require a response to this finding.

RECOMMENDATIONS

In accordance with California Penal Code Sections 933 and 933.05, each
recommendation must be responded to by the government entity to which it is addressed.
These responses are submitted to the Presiding Judge of the Superior Court. Based on the
findings, the 1998–99 Orange County Grand Jury recommends that:

1. The Public Facilities and Resources Department make a strong effort to coordinate
the program activities of all public and private agencies and organizations in the
county dealing with nonpoint source ocean pollution. (See Finding 1.)

The Public Facilities and Resources Department is required to respond to this
recommendation.

2. The Public Facilities and Resources Department and all City Managers make a
strong effort to continue and enhance education regarding the correct disposal of
materials that result in ocean pollution. Such efforts should include:

Posting signs in areas of the source of major pollution showing the range of fines
for illegal disposal

Provision for a mobile collection service throughout the county for pick-up of toxic
substances

An information campaign to communities with a large population of immigrants on
appropriate methods of discarding materials that create polluted runoff. (See Finding

The Public Facilities and Resources Department and all City Managers are required
to respond to this recommendation.
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3. The Public Facilities and Resources Department find creative ways or incentives to
identify nonpoint source polluters and address the possibility of increasing fines for
violators. (See Finding 3.)

The Public Facilities and Resources Department is required to respond to this
Recommendation.

4. The Public Facilities and Resources Department aggressively investigate new
technology for reducing nonpoint source water pollution. (See Finding 4.)

The Public Facilities and Resources Department is required to respond to this
Recommendation.

5. A review of the property tax fund designated for Harbors, Beaches, and Parks to
determine the proper amount to be assigned to improve ocean quality. (See Finding 5.)

The Public Facilities and Resources Department is required to respond to this
Recommendation.

6. The Public Facilities and Resources Department evaluate the system in process in Los
Angeles County that will divert runoff water to sewage treatment systems for possible
replication in Orange County. (See Finding 6.)

The Public Facilities and Resources Department is required to respond to this
recommendation.

7. Cities and unincorporated areas require street sweeping weekly with both sweep and
vacuum equipment. Cities and unincorporated areas mark storm drains so as to
readily indicate the last date of cleaning. (See Finding 7.)

All City Managers are required to respond to this Recommendation.
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APPENDIX

MEETINGS AND TOURS

July 28, 1998. Tour of Orange County Sanitation District

July 29, 1998. Tour of Orange County Water District

August 12, 1998. Meeting with Surfrider Foundation

August 18, 1998. Tour of Taormino Industries Disposal/Recycling

August 19, 1998. Tour of Rainbow Disposal Company

August 24, 1998. Meeting with Santa Margarita Water District

August 31, 1998. Meeting with Orange County Public Facilities and Resources
Department, Flood Control

September 14, 1998. Meeting with South Coast Air Quality Management District

October 5, 1998. Tour of Orange County Integrated Waste Management Department,
Olinda Alpha Landfill

October 5, 1998. Meeting with Local Agency Formation Commission

October 21, 1998. Tour of Orange County Frank R. Bowerman Landfill

December 7, 1998. Meeting with Orange County Sanitation District

December 14, 1998. Meeting with South Coast Air Quality Management District

January 12, 1999. Meeting with Orange County Public Facilities and Resources
Department, Coastal Facilities

January 22, 1999. Meeting with City of Santa Ana Fire Department

January 25, 1999. Tour of Huntington Beach Coastal Area, City of Huntington Beach
Public Works Department

January 26, 1999. Meeting with City of Newport Beach, General Services

February 11, 1999. Meeting with Los Angeles County Department of Public Works,
Environmental Programs Division

February 17, 1999. Meeting with California Coastal Commission

February 23, 1999. Meeting with Lake Forest Public Works Department

March 8, 1999. Meeting with Orange County Public Facilities and Resources
Department, Environmental Resources

March 9,1999. Tour of Prado Dam, Anaheim Catch Basins, Eastside Reservoir

March 25, 1999. Meeting with representative of a water treatment interceptor unit
manufacturer
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March 29, 1999. Meeting with Army Corps of Engineers

April 8, 1999. Meeting with City of Cypress Environmental Office

May 7–8, 1999. Tour of the California Aqueduct System and Oroville Dam

June 11–13, 1999. Tour of the Colorado River Aqueduct
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Linda S Adams 
Secretary for 

Environmental Protection
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Governor 

 
 
 
 
 
 

CHECKLIST FOR SUBMITTING A NOTICE OF INTENT 
 
In order for the State Water Resources Control Board to expeditiously process your Notice of 
Intent (NOI), the following items must be submitted to either of the addresses indicated below: 
 
1._______ NOI  (please keep a copy for your files) with all applicable sections completed and 

original signature of the landowner or signatory agent; 
 
2._______ Check made out to the “State Water Resources Control Board” 

See reverse for listing of fees by acre.  The fee is based on the “Total Acres to be 
Disturbed” for the life of the project. 

 
3. _______ Site Map of the facility (see NOI instructions). DO NOT SEND BLUEPRINTS 
 
 
U.S. Postal Service Address    Overnight Mailing Address  
   
State Water Resources Control Board State Water Resources Control Board 
Division of Water Quality  Division Of Water Quality 
Attn:  Storm Water Section Attn: Storm Water, 15th Floor  
P.O. Box 1977 1001 I Street    
Sacramento, CA  95812-1977 Sacramento, CA  95814 
 
NOIs are processed in the order they are received.  A NOI receipt letter will be mailed to the land 
owner within approximately two weeks. Incomplete NOI submittals will be returned to the 
landowner’s address within the same timeframe and will specify the reason(s) for return.  If you 
need a receipt letter by a specific date (for example, to provide to a local agency), we advise that 
you submit your NOI thirty (30) days prior to the date the receipt letter is needed. 
 
Please do not call us to verify your NOI status.  A copy of your NOI receipt letter will be 
available on our web page within twenty-four (24) hours of processing.  Go to: 
http://www.waterboards.ca.gov/water_issues/programs/stormwater/databases.shtml
to retrieve an electronic copy of your NOI receipt letter. If you have any questions regarding this 
matter, please contact us at (916) 341-5537.
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Construction Annual Fees by Acre 
Partial Acreage rounded to nearest whole number  

 
Acres Fee 21% Surcharge Total Fee 

0 $238 $50 $288 
1 $262 $55 $317 
2 $286 $60 $346 
3 $310 $65 $375 
4 $334 $70 $404 
5 $358 $75 $433 
6 $382 $80 $462 
7 $406 $85 $491 
8 $430 $90 $520 
9 $454 $95 $549 
10 $478 $100 $578 
11 $502 $105 $607 
12 $526 $110 $636 
13 $550 $116 $666 
14 $574 $121 $695 
15 $598 $126 $724 
16 $622 $131 $753 
17 $646 $136 $782 
18 $670 $141 $811 
19 $694 $146 $840 
20 $718 $151 $869 
21 $742 $156 $898 
22 $766 $161 $927 
23 $790 $166 $956 
24 $814 $171 $985 
25 $838 $176 $1,014 
26 $862 $181 $1,043 
27 $886 $186 $1,072 
28 $910 $191 $1,101 
29 $934 $196 $1,130 
30 $958 $201 $1,159 
31 $982 $206 $1,188 
32 $1,006 $211 $1,217 
33 $1,030 $216 $1,246 
34 $1,054 $221 $1,275 
35 $1,078 $226 $1,304 
36 $1,102 $231 $1,333 
37 $1,126 $236 $1,362 
38 $1,150 $242 $1,392 
39 $1,174 $247 $1,421 
40 $1,198 $252 $1,450 
41 $1,222 $257 $1,479 
42 $1,246 $262 $1,508 
43 $1,270 $267 $1,537 
44 $1,294 $272 $1,566 
45 $1,318 $277 $1,595 
46 $1,342 $282 $1,624 
47 $1,366 $287 $1,653 
48 $1,390 $292 $1,682 
49 $1,414 $297 $1,711 
50 $1,438 $302 $1,740 

 
 

 
 

 
 

 
 

 
 

Acres 

 
 

Fee 

 
 

21% Surcharge 

 
 

Total Fee 
51 $1,462 $307 $1,769 
52 $1,486 $312 $1,798 
53 $1,510 $317 $1,827 
54 $1,534 $322 $1,856 
55 $1,558 $327 $1,885 
56 $1,582 $332 $1,914 
57 $1,606 $337 $1,943 
58 $1,630 $342 $1,972 
59 $1,654 $347 $2,001 
60 $1,678 $352 $2,030 
61 $1,702 $357 $2,059 
62 $1,726 $362 $2,088 
63 $1,750 $368 $2,118 
64 $1,774 $373 $2,147 
65 $1,798 $378 $2,176 
66 $1,822 $383 $2,205 
67 $1,846 $388 $2,234 
68 $1,870 $393 $2,263 
69 $1,894 $398 $2,292 
70 $1,918 $403 $2,321 
71 $1,942 $408 $2,350 
72 $1,966 $413 $2,379 
73 $1,990 $418 $2,408 
74 $2,014 $423 $2,437 
75 $2,038 $428 $2,466 
76 $2,062 $433 $2,495 
77 $2,086 $438 $2,524 
78 $2,110 $443 $2,553 
79 $2,134 $448 $2,582 
80 $2,158 $453 $2,611 
81 $2,182 $458 $2,640 
82 $2,206 $463 $2,669 
83 $2,230 $468 $2,698 
84 $2,254 $473 $2,727 
85 $2,278 $478 $2,756 
86 $2,302 $483 $2,785 
87 $2,326 $488 $2,814 
88 $2,350 $494 $2,844 
89 $2,374 $499 $2,873 
90 $2,398 $504 $2,902 
91 $2,422 $509 $2,931 
92 $2,446 $514 $2,960 
93 $2,470 $519 $2,989 
94 $2,494 $524 $3,018 
95 $2,518 $529 $3,047 
96 $2,542 $534 $3,076 
97 $2,566 $539 $3,105 
98 $2,590 $544 $3,134 
99 $2,614 $549 $3,163 

>100 $2,618 $550 $3,192 
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FACT SHEET 
FOR 

WATER QUALITY ORDER 99-08-DWQ 
 

STATE WATER RESOURCES CONTROL BOARD (SWRCB) 
901 P STREET, SACRAMENTO, CALIFORNIA  95814 

 
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 

GENERAL PERMIT FOR 
STORM WATER DISCHARGES ASSOCIATED WITH 
CONSTRUCTION ACTIVITY (GENERAL PERMIT) 

 
BACKGROUND 
 
In 1972, the Federal Water Pollution Control Act (also referred to as the Clean Water Act 
[CWA]) was amended to provide that the discharge of pollutants to waters of the  
United States from any point source is unlawful unless the discharge is in compliance with an 
NPDES permit.  The 1987 amendments to the CWA added Section 402(p) which establishes a 
framework for regulating municipal and industrial storm water discharges under the NPDES 
Program.  On November 16, 1990, the U.S. Environmental Protection Agency (USEPA) 
published final regulations that establish storm water permit application requirements for 
specified categories of industries.  The regulations provide that discharges of storm water to 
waters of the United States from construction projects that encompass five (5) or more acres of 
soil disturbance are effectively prohibited unless the discharge is in compliance with an NPDES 
Permit.  Regulations (Phase II Rule) that became final on December 8, 1999 expand the existing 
NPDES program to address storm water discharges from construction sites that disturb land 
equal to or greater than one (1) acre and less than five (5) acres (small construction activity).  
The regulations require that small construction activity, other than those regulated under an 
individual or Regional Water Quality Control Board General Permit, must be permitted no later 
than March 10, 2003. 
 
While federal regulations allow two permitting options for storm water discharges (individual 
permits and General Permits), the SWRCB has elected to adopt only one statewide General 
Permit at this time that will apply to all storm water discharges associated with construction 
activity, except from those on Tribal Lands, in the Lake Tahoe Hydrologic Unit, and those 
performed by the California Department of Transportation (Caltrans).  Construction on Tribal 
Lands is regulated by an USEPA permit, the Lahontan Regional Water Control Board adopted a 
separate NPDES permit for the Lake Tahoe Hydrologic Unit, and the SWRCB adopted a 
separate NPDES permit for Caltrans projects.  This General Permit requires all dischargers 
where construction activity disturbs one acre or more, to:  
 
1. Develop and implement a Storm Water Pollution Prevention Plan (SWPPP) which 

specifies Best Management Practices (BMPs) that will prevent all construction pollutants 
from contacting storm water and with the intent of keeping all products of erosion from 
moving off site into receiving waters.  
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2. Eliminate or reduce nonstorm water discharges to storm sewer systems and other waters 
of the nation. 

 
3.  Perform inspections of all BMPs. 

This General Permit shall be implemented and enforced by the nine California Regional Water 
Quality Control Boards (RWQCBs). 
 
The General Permit accompanying this fact sheet regulates storm water runoff from construction 
sites.  Regulating many storm water discharges under one permit will greatly reduce the 
otherwise overwhelming administrative burden associated with permitting individual storm 
water discharges.  Dischargers shall submit a Notice of Intent (NOI) to obtain coverage under 
this General Permit.  It is expected that as the storm water program develops, the RWQCBs may 
issue General Permits or individual permits containing more specific permit provisions.  When 
this occurs, those dischargers will no longer be regulated by this General Permit. 
 
On August 19, 1999, the State Water Resources Control Board (SWRCB) reissued the 
General Construction Storm Water Permit (Water Quality Order 99-08-DWQ referred to as 
“General Permit”).  The San Francisco BayKeeper, Santa Monica BayKeeper, San Diego 
BayKeeper, and Orange Coast Keeper filed a petition for writ of mandate challenging the 
General Permit in the Superior Court, County of Sacramento.  The Court issued a judgment and 
writ of mandate on September 15, 2000.  The Court directed the SWRCB to modify the 
provisions of the General Permit to require permittees to implement specific sampling and 
analytical procedures to determine whether Best Management Practices (BMPs) implemented on 
a construction site are:  (1) preventing further impairment by sediment in storm waters 
discharged directly into waters listed as impaired for sediment or silt, and (2 ) preventing other 
pollutants, that are known or should be known by permittees to occur on construction sites and 
that are not visually detectable in storm water discharges, from causing or contributing to 
exceedances of water quality  objectives.  The monitoring provisions in the General Permit have 
been modified pursuant to the court order.   
 
TYPES OF CONSTRUCTION ACTIVITY COVERED BY THIS GENERAL PERMIT 
 
Construction activity subject to this General Permit includes clearing, grading, disturbances to 
the ground such as stockpiling, or excavation that results in soil disturbances of at least one acre 
of total land area.  Construction activity that results in soil disturbances of less than one acre is 
subject to this General Permit if the construction activity is part of a larger common plan of 
development that encompasses one or more acres of soil disturbance or if there is significant 
water quality impairment resulting from the activity.  Construction activity does not include 
routine maintenance to maintain original line and grade, hydraulic capacity, or original purpose 
of the facility, nor does it include emergency construction activities required to protect public 
health and safety.  Dischargers should confirm with the local RWQCB whether or not a 
particular routine maintenance activity is subject to this General Permit. 
 
A construction project which includes a dredge and/or fill discharge to any jurisdictional surface 
water (e.g., wetland, channel, pond, or marine water) will also need a CWA Section 404 permit 
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from the U.S. Army Corps of Engineers and a CWA Section 401 Water Quality Certification 
from the RWQCB/SWRCB.  Storm water discharges from dredge spoil placement which occurs 
outside of Corps jurisdiction (upland sites) and are part of construction activity which disturbs 
one or more acres of land are covered by this general permit.  Proponents of construction 
projects which disturb one or more acres of land within the jurisdictional boundaries of a CWA 
Section 404 permit should contact the local RWQCB to determine the applicability of this permit 
to the project.   
 
NOTIFICATION REQUIREMENTS 
 
It is the responsibility of the landowner to obtain coverage under this General Permit prior to 
commencement of construction activities.  To obtain coverage, the landowner must file an NOI 
with a vicinity map and the appropriate fee with the SWRCB.  In addition, coverage under this 
permit shall not occur until the applicant develops an adequate SWPPP for the project.  Section A 
of the General Permit outlines the required contents of a SWPPP.  For proposed construction 
activity on easements or on nearby property by agreement or permission, the entity responsible 
for the construction activity shall file an NOI and filing fee and shall be responsible for 
development of the SWPPP, all of which must occur prior to commencement of construction 
activities. 
 
A separate NOI shall be submitted to the SWRCB for each construction site.  Owners of new 
construction shall file an NOI prior to the commencement of construction.  Owners of an 
ongoing construction site that is covered under the previous General Construction Permit  
(WQ Order No.92-08-DWQ) (1) shall continue to implement their existing SWPPP and 
monitoring program and (2) shall implement any necessary revisions to their SWPPP in a timely 
manner but in no case later than 90-calender days from adoption of this General Permit in 
accordance with Section A of this General Permit.  
 
The NOI requirements of the General Permit are intended to establish a mechanism which can be 
used to clearly identify the responsible parties, locations, and scope of operations of dischargers 
covered by the General Permit and to document the discharger’s knowledge of the requirements 
for a SWPPP.  
 
The NOI must be sent to the following address: 
 

State Water Resources Control Board 
Division of Water Quality 
Storm Water Permit Unit 
P.O. Box 1977 

  Sacramento, CA  95812-1977 
 
The Annual fees are established through regulations adopted by the SWRCB.  The total annual fee 
is the current base fee plus applicable surcharges for all construction sites submitting an NOI .  
 
When construction is complete or ownership has been transferred, dischargers shall file a Notice 
of Termination with the RWQCB certifying that all State and local requirements have been met 
in accordance with Special Provisions for Construction Activity, C.7, of the General Permit. 

0011711



 

Page 4 

 
Dischargers who fail to obtain coverage under this General Permit for storm water discharges to 
surface waters will be in violation of the CWA and the California Water Code. 
 
CONSTRUCTION ACTIVITY NOT COVERED BY THIS GENERAL PERMIT 
 
This General Permit does not apply to storm water discharges from (1) those areas on Tribal 
Lands; (2) the Lake Tahoe Hydrologic Unit; (3) construction under one acre, unless part of a 
larger common plan of development or sale; (4) projects covered by an individual NPDES 
Permit for storm water discharges associated with construction activity; and (5) landfill 
construction that is subject to the general industrial permit.   
 
Storm water discharges in the Lake Tahoe Hydrologic Unit are regulated by a separate permit(s) 
adopted by the California Regional Water Quality Control Board, Lahontan Region (LRWQCB).  
USEPA regulates storm water discharges on Tribal Lands.  Permit applications for storm water 
discharges that will be conducted in the Lake Tahoe Hydrologic Unit must be submitted directly 
to the LRWQCB.  
 
DESCRIPTION OF GENERAL PERMIT CONDITIONS 
 
The following is a brief description of the major provisions of the General Permit and the basis 
for the General Permit.   
 
Prohibitions 
 
This General Permit authorizes the discharge of storm water to surface waters from construction 
activities that result in the disturbance of one or more acres of land.  It prohibits the discharge of 
materials other than storm water and authorized non-storm water discharges and all discharges 
which contain a hazardous substance in excess of reportable quantities established at 40 Code of 
Federal Regulations (CFR) 117.3 or 40 CFR 302.4 unless a separate NPDES Permit has been 
issued to regulate those discharges.  In addition, this General Permit contains provisions that 
uphold discharge prohibitions contained in water quality control plans, as implemented through 
the nine RWQCBs.  
 
Effluent Limitations 
 
Permits for storm water discharges associated with construction activity shall meet all applicable 
provisions of Sections 301 and 402 of the CWA.  These provisions require controls of pollutant 
discharges that utilize best available technology economically achievable (BAT) and best 
conventional pollutant control technology (BCT) to reduce pollutants and any more stringent 
controls necessary to meet water quality standards. 
 
It is not feasible at this time for the SWRCB to establish numeric effluent limitations.  The 
reasons why it is not feasible to establish numeric effluent limitations are discussed in detail in 
SWRCB Order Nos. WQ 91-03 and WQ 91-04.  Therefore, the effluent limitations contained in 
this General Permit are narrative and include the requirement to implement appropriate BMPs.  
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The BMPs shall primarily emphasize source controls such as erosion control and pollution 
prevention methods.  The discharger shall also install structural controls, as necessary, such as 
sediment control which will constitute BAT and BCT and will achieve compliance with water 
quality standards.  The narrative effluent limitations constitute compliance with the requirements 
of the CWA.   
 
Elimination or reduction of nonstorm water discharges is a major goal of this General Permit.  
Nonstorm water discharges include a wide variety of sources, including improper dumping, 
spills, or leakage from storage tanks or transfer areas.  Nonstorm water discharges may 
contribute a significant pollutant load to receiving waters.  Measures to control spills, leakage, 
and dumping and to prevent illicit connections during construction shall be addressed through 
structural as well as non-structural BMPs.   
 
This General Permit prohibits the discharge of materials other than storm water and authorized 
nonstorm water discharges.  It is recognized that certain nonstorm water discharges may be 
necessary for the completion of construction projects.  Such discharges include, but are not 
limited to irrigation of vegetative erosion control measures, pipe flushing and testing, street 
cleaning, and dewatering.  Such discharges are allowed by this General Permit provided they are 
not relied upon to clean up failed or inadequate construction or post-construction BMPs designed 
to keep materials onsite.  These authorized nonstorm water discharges shall (1) be infeasible to 
eliminate, (2) comply with BMPs as described in the SWPPP, and (3) not cause or contribute to a 
violation of water quality standards.  Additionally, these discharges may be required to be 
permitted by the local RWQCB (e.g., some RWQCBs have adopted General Permits for 
dewatering discharges).  This General Permit is performance-based to the extent that it prohibits 
the discharge of storm water that causes or threatens to cause pollution, contamination, or 
nuisance; but it also allows the owner/developer to determine the most economical, effective, 
and possibly innovative BMPs. 
 
The requirements of this General Permit are intended to be implemented on a year-round basis, 
not just during the part of the year when there is a high probability of a precipitation event which 
results in storm water runoff.  The permit should be implemented at the appropriate level and in 
a proactive manner during all seasons while construction is ongoing. 

Weather and storm predictions or weather information concerning the 10-year, 6-hour storm 
event and mean annual rainfall can be obtained by calling the Western Regional Climate Center 
at 775-674-7010 or via the internet at www.wrcc.dri.edu/precip.html and/or 
www.wrcc.dri.edu/pcpnfreq.html.   
 
Receiving Water Limitations Language 
 
The receiving water limitations language is fundamentally different from the language adopted 
in the SWRCB General Industrial Activities Storm Water Permit on April 17, 1997.  
Construction related activities which cause or contribute to an exceedance of water quality 
standards must be corrected immediately and cannot wait for the RWQCB to approve a plan of 
action to correct.  The dynamic nature of construction activity allows the discharger the ability to 
more quickly identify and correct the source of the exceedances.  Therefore, the owner is 
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required to take immediate corrective action and to provide a report to the appropriate RWQCB 
within  
14-calendar days of the violation describing the corrective action.   
 
Storm Water Pollution Prevention Plan (SWPPP) 
 
This General Permit requires development and implementation of a SWPPP.  This document 
emphasizes the use of appropriately selected, correctly installed and maintained pollution 
reduction BMPs.  This approach provides the flexibility necessary to establish BMPs which can 
effectively address source control of pollutants during changing construction activities. 
 
All dischargers shall prepare and implement a SWPPP prior to disturbing a site.  The SWPPP 
must be implemented at the appropriate level to protect water quality at all times throughout the 
life of the project.  Nonstorm water BMPs must be implemented year round.  The SWPPP shall 
remain on the site while the site is under construction, commencing with the initial mobilization 
and ending with the termination of coverage under the permit.   
 
The SWPPP has two major objectives:  (1) to help identify the sources of sediment and other 
pollutants that affect the quality of storm water discharges and (2) to describe and ensure the 
implementation of BMPs to reduce or eliminate sediment and other pollutants in storm water as 
well as nonstorm water discharges.  The SWPPP shall include BMPs which address source 
control and, if necessary, shall also include BMPs which address pollutant control. 
 
Required elements of a SWPPP include:  (1) site description addressing the elements and 
characteristics specific to the site, (2) descriptions of BMPs for erosion and sediment controls, 
(3) BMPs for construction waste handling and disposal, (4) implementation of approved local 
plans, (5) proposed post-construction controls, including description of local post-construction 
erosion and sediment control requirements, and (6) nonstorm water management. 
 
To ensure that the preparation, implementation, and oversight of the SWPPP is sufficient for 
effective pollution prevention, individuals responsible for creating, revising, overseeing, and 
implementing the SWPPP should participate in applicable training programs and document such 
training in the SWPPP. 
 
SWPPPs are reports that are available to the public under Section 308(b) of the CWA and will be 
made available by the RWQCB upon request. 
Monitoring Program 
 
Another major feature of the General Permit is the development and implementation of a 
monitoring program.  All dischargers are required to conduct inspections of the construction site 
prior to anticipated storm events and after actual storm events.  During extended storm events, 
inspections must be made during each 24-hour period.  The goals of these inspections are (1) to 
identify areas contributing to a storm water discharge; (2) to evaluate whether measures to 
reduce pollutant loadings identified in the SWPPP are adequate and properly installed and 
functioning in accordance with the terms of the General Permit; and (3) whether additional 
control practices or corrective maintenance activities are needed.  Equipment, materials, and 
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workers must be available for rapid response to failures and emergencies.  All corrective 
maintenance to BMPs shall be performed as soon as possible, depending upon worker safety.  
 
Each discharger shall certify annually that the construction activities are in compliance with the 
requirements of this General Permit.  Dischargers who cannot certify annual compliance shall 
notify the appropriate RWQCB.  A well-developed monitoring program will provide a good 
method for checking the effectiveness of the SWPPP. 
 
Retention of Records 
 
The discharger is required to retain records of all monitoring information, copies of all reports 
required by this General Permit, and records of all data used to complete the NOI for all 
construction activities to be covered by the General Permit for a period of at least three years 
from the date generated.  This period may be extended by request of the SWRCB and/or 
RWQCB.  With the exception of reporting noncompliance to the appropriate RWQCB,  
dischargers are not required to submit the records, except upon specific request by the RWQCB. 
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1.0  Introduction 
This document is an amendment to the Fact Sheet to the State Water Resources Control Board’s 
(SWRCB) National Pollutant Discharge Elimination System (NPDES) General Permit for Storm 
Water Discharges Associated With Construction Activity (CGP).  This Permit was modified in 
2001 by Resolution No. 2001-046, “Modification of Water Quality Order 99-08-DWQ State Water 
Resources Control Board (SWRCB) National Pollutant Discharge Elimination System (NPDES) General 
Permit For Storm Water Discharges Associated With Construction Activity (CGP)”.  The modifications 
to the CGP require that a sampling and analysis strategy and sampling schedule for certain 
discharges from construction activity be developed and kept with the project’s Storm Water 
Pollution Prevention Plan (SWPPP).  The sampling and analysis requirements are found in 
Section B, paragraphs 7 and 8, of the CGP.  Paragraph 7 concerns monitoring for 
sedimentation/siltation or turbidity and Paragraph 8 concerns monitoring for pollutants that are 
not visually detectable in storm water.  Where required, a sampling and analysis strategy and 
sampling schedule must be developed regardless of the time of the year that construction occurs. 

This document only addresses the modifications and is intended to facilitate the proper 
implementation of the sampling and analysis requirements.  It provides information on when 
sampling and analysis is required, how to perform sampling and analysis, what conclusions may 
be drawn from the sampling and analysis results, and it explains the rationale for the required 
sampling.  

SWRCB staff developed this document with consideration of comments from interested persons, 
including the California Stormwater Quality Association, the Building Industry Legal Defense 
Foundation, the California Building Industry Association, the San Francisco BayKeeper, the 
Santa Monica BayKeeper, the San Diego BayKeeper, and the Orange County CoastKeeper.  It is 
based on the CGP, two orders issued by the Sacramento Superior Court in response to a 
challenge to the CGP, Clean Water Act provisions, regulations, guidance documents and permits 
issued by the federal Environmental Protection Agency, and other documents submitted by 
interested persons.  A full record has been compiled and is available for inspection or copying 
upon request.  A draft guidance document was circulated for public comment and a hearing was 
held prior to issuance of this final guidance document. 

Although sampling and analysis will be required at many construction sites, it will not be 
required at all construction sites.  It is the responsibility of dischargers to evaluate the 
construction project and, where required, to develop a site-specific sampling and analysis 
strategy in compliance with the CGP requirements.  For further guidance please contact your 
local Regional Water Quality Control Board (RWQCB). 

The sampling and analysis requirements supplement, but do not replace, the visual monitoring 
program required by Section B of the CGP.  All construction projects must continue the visual 
monitoring program including inspections before predicted rain events, during extended rain 
events, and following rain events that produce runoff. 

This document provides guidance on complying with the sampling and analysis requirements of 
the CGP.  It does not in any way change these requirements or guarantee compliance with the 
CGP.  The permit has many other requirements such as development of a SWPPP, 
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implementation of Best Management Practices (BMP) programs, and visual monitoring that are 
not addressed in this document. 

1.1 Organization  

Section 1:  general information and background on the sampling and requirements. 

Section 2:  non-visible pollutant sampling and analysis. 

Section 3:  sediment, silt and turbidity sampling and analysis. 

Section 4:  sampling and analysis procedures.   

Section 5:  definitions. 

Section 6:  contact list and additional sources of information. 

Section 7:  general explanation of and rationale for the sampling and analysis requirements;  
 citations to other documents that form the basis for the SWRCB’s conclusions. 

1.2 Background 

The SWRCB adopted the CGP on August 19, 1999.  The CGP is an NPDES permit that 
implements section 402(p)(2)(B) of the federal Clean Water Act.  The San Francisco BayKeeper, 
Santa Monica BayKeeper, San Diego BayKeeper, and Orange County CoastKeeper filed a 
petition for writ of mandate challenging numerous aspects of the CGP in the Superior Court, 
County of Sacramento. 

On September 15, 2000, the Court issued a judgment and writ of mandate that upheld most 
provisions of the CGP, but directed the SWRCB to modify the provisions of the CGP to require 
permittees to implement specific sampling and analytical procedures to determine whether 
BMPs implemented on a construction site are: 

(1) preventing further impairment by sediment in storm waters discharged directly into waters 
listed as impaired (Clean Water Act Section 303(d) List [303(d) List]) for sediment, silt, or 
turbidity; and 

(2) preventing other pollutants that are known or should be known by permittees to occur on 
construction sites and that can not be visually observed or detected in storm water discharges, 
from causing or contributing to exceedances of water quality objectives. 

The monitoring, sampling and analysis provisions in the CGP were modified pursuant to the 
court order and issued as Resolution No. 2001-046, adopted by the SWRCB on April 26, 2001. 

On December 27, 2001, the Court issued an Order Enforcing Writ of Mandate.  In that order, the 
Court acknowledged that the permit had been modified, but required further actions by the 
SWRCB.  Issuance of this fact sheet amendment is intended to respond to the Court’s further 
instructions.  In general, the Court expressed concern that certain aspects of the modifications 
might be ambiguous and might result in misinterpretation by dischargers.  This amendment is 
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intended to avoid such potential ambiguities and misinterpretations and to help explain the 
requirements and provide suggestions for compliance. 

1.2.1 Water Quality Standards or Objectives 

The Receiving Water Limitations in the CGP require the SWPPP be designed and implemented 
so that storm water discharges and authorized non-storm water discharges do not cause or 
contribute to an exceedance of any applicable water quality standard.  (CGP, Receiving Water 
Limitation B.2.)  The modifications to the monitoring program require sampling and analysis 
procedures to help determine whether BMPs installed and maintained in accordance with the 
SWPPP are preventing pollutants in discharges from the construction site from causing or 
contributing to exceedance of water quality standards.  In making these determinations, it is 
necessary to understand what are the applicable water quality standards. 

Water quality standards consist of the designation of beneficial uses of surface waters and the 
adoption of ambient criteria necessary to protect those uses.  (40 CFR §131.3(i))  When adopted 
by the SWRCB or a RWQCB, the criteria are termed “water quality objectives.”  (Water Code 
§13241; the terms are used interchangeably here.)  If storm water runoff from construction sites 
contains pollutants, there is a risk that those pollutants could enter surface waters and cause or 
contribute to exceedance of water quality standards.  For that reason, dischargers should be 
aware of the applicable water quality standards in their receiving waters. (The best method to 
ensure compliance with receiving water limitations is to implement BMPs that prevent 
pollutants from contact with storm water or from leaving the construction site in runoff).  

In California, water quality standards are published in the Basin Plans adopted by each RWQCB, 
the California Toxics Rule (CTR), the National Toxics Rule (NTR), and the Ocean Plan. One way 
to determine the applicable standards for the receiving water for your runoff is to contact staff 
from the appropriate RWQCB.  (See the contact list in Section 6 of this guidance.)  

The SWRCB intends in the future to augment its internet site to further facilitate access to water 
quality standards.  In the interim, dischargers can determine the applicable water quality 
standards by contacting RWQCB staff or from one of the following sources.  The actual plans 
that contain the water quality standards can be viewed at the site of the appropriate RWQCB for 
Basin Plans (http://www.waterboards.ca.gov/regions.html), the SWRCB site for statewide plans 
(http://www.waterboards.ca.gov/plnspols/index.html), or the US Environmental Protection Agency 
(USEPA) regulations for the NTR and CTR (40 CFR Title 131).  Basin Plans and statewide plans 
are also available by mail from the appropriate RWQCB or the SWRCB.  The USEPA regulations 
are available at http://www.epa.gov/. Additional information concerning Water Quality 
Standards can be accessed through http://www.waterboards.ca.gov/stormwtr/gen_const.html 

1.2.2 Non-Visible Pollutant Sampling 

The monitoring requirements in the CGP require sampling and analysis for pollutants that are 
not visually detectable in storm water discharges, which are or should be known to occur on the 
construction site, and which could cause or contribute to an exceedance of water quality 
objectives.  As is explained below, the situations where non-visible pollutants may occur in 
runoff from a construction site are limited.  Where such non-visible pollutants are known or 
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should be known to be present and have the potential to contact runoff and to contribute to an 
exceedence of a water quality objective, sampling and analysis is required. 

A variety of materials are used in construction or are present on construction sites.  Examples of 
such materials include soil stabilizers, paint, and fluids from vehicles.  Any of these materials can 
end up in the storm water runoff and contain pollutants that pose a threat to water quality.  
Some of these potential pollutants will leave a visible trace.  For example, sediment turns water 
brown and oil and grease leave a sheen.  Other pollutants will discolor the runoff or leave a 
residue or film.  For pollutants that are visible in runoff, the CGP requires the discharger to 
perform visual monitoring of the site and does not require sampling and analysis.  The sampling 
and analysis requirements only apply to pollutants that do not leave a visible trace or are not 
associated with a visible tracer.  Examples of such potential non-visible pollutants include 
increased pH, pesticides, and nutrients such as nitrogen or phosphorus.   

The presence or use of a material on the construction site does not always mean that dischargers 
must sample for it in runoff.  The CGP requires sampling and analysis when non-visible 
pollutants could “cause or contribute to an exceedance of water quality objectives in the 
receiving water.” The most effective way to avoid the sampling and analysis requirements, and 
to ensure permit compliance, is to avoid the exposure of construction materials to precipitation 
and storm water runoff.  Materials that are not exposed do not have the potential to enter storm 
water runoff, and therefore do not need to be sampled for in runoff.  Preventing contact between 
storm water and construction materials is one of the most important BMPs at any construction 
site. Manage any potential pollutants on the site in such a way that the exposure of the pollutant 
to rainfall or storm water is minimized or eliminated.  

Elimination of exposure of pollutants at construction sites is not always possible.  Some 
materials, such as soil amendments, are designed to be used in a manner that will result in 
exposure to storm water.  In these cases, it is important to make sure that these materials are 
applied according to the manufacturer’s instructions at a time when they are unlikely to be 
washed away.  Other materials can be exposed when storage, waste disposal or application are 
not done in a manner protective of water quality or through accidental spillage.  For these 
situations, sampling is required unless there is capture and containment of all storm water that 
has been exposed to pollutants.  In cases where construction materials may be exposed to storm 
water but the storm water is contained, and is not allowed to run off the site, then sampling only 
needs to occur when inspections show the containment failed or is breached and there is 
potential for exposure or discharge.   

Many common good housekeeping BMPs already limit exposure to most materials.  Improving 
these practices to prevent exposure is a better approach to preventing pollution of runoff and 
will limit the amount of sampling and analysis.  Improved BMPs may be less costly than an 
ongoing sampling and analysis program. 

The first step in managing potential pollutants at a construction site is the implementation of 
well thought out BMP programs that are designed to minimize the mobilization of pollutants 
such as sediment and to minimize the exposure of storm water to pollutants.  The next important 
step is an aggressive program of inspections both on a regular basis and before and after storms.  
The inspection program must also be accompanied by an equally aggressive BMP maintenance 
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program.  The receiving water is protected when appropriate BMPs are implemented, inspected 
and maintained.  The role of sampling is to support the visual inspection of the site when 
necessary. 

1.2.3 Sediment-Impaired Water Bodies 

Certain lakes, streams, rivers, creeks and other bodies of water in California have been 
determined by the SWRCB to be impaired by one or more pollutants.  (This listing is required by 
Clean Water Act section 303(d).)  One of the pollutants that can trigger a listing is sediment, 
termed variously as sedimentation, siltation, sediment, or turbidity.  The water bodies listed for 
sediment in California are included in Attachment 3 to the CGP. Additional discharges of 
sediment to a sediment-impaired water body could contribute to the exceedance of a water 
quality standard for that pollutant.  Following listing of impaired waters, RWQCBs adopt total 
maximum daily loads (TMDLs) that may include waste load allocations for the impairing 
pollutant.  Effluent limitations in NPDES permits must be consistent with the assumptions and 
requirements of waste load allocations (40 CFR section 122.44(d)(1)(vii)(B)), and adoption of 
TMDLs could result in specific requirements in the CGP or an individual or watershed-wide 
construction permit.  Pending completion of TMDLs for sediment-impaired waters, it is 
necessary to ensure that sediment discharges from construction sites do not cause or contribute 
to exceedances of water quality.  To that end, the modifications require sampling and analysis of 
discharges from construction activity that directly enters a water body listed in Attachment 3 to 
the CGP as impaired for sediment.  This requirement is generally only applicable to a handful of 
construction projects each year. 

To obtain the latest list of 303(d) water bodies, visit the SWRCB’s Web site at 
http://www.waterboards.ca.gov/. 

1.3 Purpose of Sampling and Analysis 

The primary method of determining compliance with the CGP is visual inspections.  The permit 
requires regular inspections as well as pre-storm and post-storm inspections to determine if 
there are areas where storm water can be or has been exposed to pollutants.  It is possible to see 
if there is erosion and movement of soil, or if construction materials, chemicals and waste are 
exposed.  This is the best way to determine if the site is in compliance.  In some cases, 
verification of this compliance through sampling and analysis is appropriate.  The purpose of the 
sampling and analysis requirements is to support the visual observation program and to provide 
information that can be used to help determine whether the BMPs employed on a construction 
site are effective in preventing construction site pollutants from causing or contributing to 
exceedances of water quality objectives in the receiving waters.  The modifications to the CGP 
contain two categories of sampling and analysis requirements, which are illustrated in Figures 1-
1 and 1.2.1-4: 

Monitoring for non-visible pollutants at any site where the relevant triggering conditions occur.  
This monitoring is required at any site where there is exposure and where a discharge can cause 
or contribute to exceedence of a water quality objective, not just those that discharge to water 
bodies that are listed for a particular pollutant; and  
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Monitoring for sediment in storm water discharged directly to water bodies listed as impaired 
for sediment/siltation, sediment, or turbidity on the SWRCB’s 303(d) list of water bodies.  

The sampling and analysis results are not conclusive proof of compliance or non compliance 
with the permit.  Specifically, Receiving Water Limitations in the CGP provide that the SWPPP 
must be designed and implemented so that storm water discharges shall not cause or contribute 
to exceedance of any applicable water quality standards.  These provisions also require 
implementation of corrective measures, and revision of the SWPPP and monitoring requirements 
if storm water discharges do cause or contribute to an exceedance of an applicable water quality 
standard.  USEPA has pointed out the difficulties and limitations of using sampling in storm 
water permits as a measure of compliance.  (57 Fed. Reg. 11394, 11402)  While sampling and 
analysis, as required by the CGP, may be a useful tool in pointing to areas of concern, it is of 
limited use in the storm water context and must be used as a diagnostic tool rather than as 
conclusive evidence of compliance or non-compliance with the CGP.   
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2.0 Sampling Program for Pollutants Not Visually Detectable in  
 Storm Water 

The CGP requires sampling and analysis for pollutants not visually detectable in runoff, but 
which could cause or contribute to an exceedance of water quality objectives in the receiving 
water.  Sample for a constituent if there is reason to expect that it may be in the discharge, 
regardless of whether or not it is causing or contributing to an exceedence of a water quality 
objective.  First attempt to eliminate the exposure of construction materials to prevent pollution 
of storm water and thus to limit the requirement for sampling and analysis.  Many construction 
materials, including soil amendments, fertilizers, pesticides, and even things like fencing and 
wood products, are intended for use outdoors.  For such materials, minimize pollutant discharge 
through implementation of appropriate BMPs.  If exposure to these products can contribute 
pollutants to the runoff at levels that could cause or contribute to exceedance of a water quality 
objective, then sampling is still required, even if they are used correctly. 

2.1 What the Permit Says about Sampling 

The CGP requires that a sampling and analysis program be developed and conducted for 
pollutants which: 

• Are not visually detectable in storm water discharges, 

• Are known or should be known to occur on the construction site, and 

• Could cause or contribute to an exceedance of water quality objectives in the receiving water. 

Include all pollutants identified in this way in this sampling and analysis strategy and identify 
them in the SWPPP (as required by Sections A. 5. b. and A. 5. c. of the CGP).  The CGP states that 
the SWPPP must identify a strategy for conducting the sampling and analysis, including the 
frequency and location(s) at which sampling will be conducted. 

Sample for pollutants that would not be visible in runoff if: 

• Visual inspections (required before, during and after storm events) indicate that there has 
been a breach, malfunction, leakage or spill from a BMP that could result in the discharge of 
pollutants in storm water and the pollutants would not be visually detectable; or 

• Storm water comes into contact with soil amendments, other exposed materials, or other on 
site sources of pollution. 

2.2 Deciding When to Sample 

Conduct proper inspections throughout the duration of the project to make sure that 
appropriately selected BMPs have been implemented, are being maintained, and are effective.  
Sample if non-visible pollutants that are known or should be known to occur on the construction 
site “could cause or contribute to an exceedance of water quality objectives in the receiving 
water.”  As discussed in this document, there are numerous receiving water standards found in 
different documents, including narrative water quality objectives in basin plans.  For that reason, 
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and because of the difficulties associated with linking a discharge from a construction site to 
exceedance of water quality standards in the receiving waters, conduct sampling and analysis 
whenever the above conditions are met. 

If a determination is made that sampling is needed, collect storm water runoff samples 
regardless of the time of year, status of the construction site, or day of the week.  Collect samples 
during the first two hours of runoff (during daylight hours).  Storm water inspections and 
sample collections are required even during non-working days (including weekends and 
holidays). 

2.3 Deciding What Constituents to Sample for: What are Pollutants 
Which are “Known or Should be Known ” to Occur on a 
Construction Site? 

Pollutants can be considered to be known or should be known to occur on the construction site if 
they are currently in use or are present as a result of previous land uses.  This includes materials 
that:  

• are being used in the construction activities 

• are stored on the construction site 

• were spilled during construction operations and not cleaned up 

• were stored (or used) in a manner that presented the potential for a release of the materials 
during past land use activities 

• were spilled during previous land use activities and not cleaned up 

• were applied to the soil as part of past land use activities. 

Construction material inventories and the project SWPPP should provide adequate information 
on materials currently in use or proposed for use on the construction site. 

Develop a list of potential pollutants based on a review of potential sources identified in your 
SWPPP (required by CGP sections A.5.b. and A.5.c.), which will include construction related 
materials, soil amendments, soil treatments, and historic contamination.  Review existing 
environmental and real estate documentation to determine the potential for pollutants to be 
present on the construction site as a result of past land use activities.  Good sources of 
information on previously existing pollution and past land uses include Environmental 
Assessments, Initial Studies, Environmental Impact Reports or Environmental Impact 
Statements prepared under the requirements of the National Environmental Policy Act or the 
California Environmental Quality Act, and Phase 1 Assessments prepared for property transfers.  
In some instances, the results of soil chemical analyses may be available and can provide 
additional information on potential contamination.   

Identify from this list those pollutants that would not be visible in storm water discharges.  
These are the constituents that you will likely have to sample for in runoff if the materials are 
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exposed to storm water.  Consult with your analytical laboratory or water quality chemist to 
determine if there are field tests or indicator parameters that can be used.   

2.4 Deciding Where to Sample 

Sample at all discharge locations that drain the areas from which the pollutants may have 
entered the runoff and at locations that have not come in contact with the pollutants (reference 
sampling).  This allows a comparison of reference samples with the sample(s) collected from 
storm water suspected of containing construction-related pollutants.  The collection of this 
sample is important in the interpretation of the potentially contaminated sample because it 
provides information on the characteristics of the storm water without the exposure.  For 
example, if storm water were to come in contact with hydrated lime products, the indicator 
parameter for pollution would be an elevated pH.  The storm water could also be polluted with 
other materials or minerals, but the elevated pH will provide information necessary for the 
discharger to make further determinations as to the cause.  In this case, a sample of storm water 
from the same storm event that did not come in contact with the hydrated lime would provide 
an understanding of what the pH of the uncontaminated storm water was in relation to the 
polluted storm water.   

A more accurate background sample would have also contacted the soil and vegetation of the 
area, further isolating the lime as the source of the elevated pH.  This gives the discharger the 
necessary information to take immediate steps to detain the polluted storm water or to  

minimize or eliminate the exposure.  Describe the sampling procedure, location and rationale for 
obtaining the reference sample of storm water in the SWPPP. 

Identify sampling locations that provide information on both the runoff quality that is affected 
by material storage, historic contamination or other exposed potential pollutants, and the 
background runoff quality (i.e., reference sample).  Material storage may be confined to a small 
area of the project while historic contamination or exposed materials, such as soil amendments, 
may be widespread throughout the construction site.  For this reason, the sampling locations 
identified for these two types of potential pollutants may be different. 

• Collect samples at locations identified in your SWPPP and in areas identified by visual 
observations/inspections where there has been a BMP failure or breach and which can be 
safely accessed. 

• Collect samples from a location that is not affected by material storage activities or by runoff 
as a background or reference location.   

• For a widespread potential pollutant, select sampling locations at the perimeter of your site, 
where storm water is unaffected by your activities and compare this to areas that are affected 
by your activities on the site.  Describe the sampling procedure, the location, and the 
rationale for selecting these locations in the SWPPP. 

If the “reference sample” is taken from on-site and it turns out to be carrying a high level of 
pollutants this should trigger an evaluation of this drainage area.  Are there previously 
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undetected sources of pollutants?  It may turn out that additional BMPs may be necessary on this 
portion of the site or that the discharge must be managed or contained. 

If the “reference sample” is taken from off site and it turns out to be carrying a high level of 
pollutants take a sample on site to determine if the same pollutants are on site and must be 
managed. 

2.5 Types of Test Methods? 

The CGP requires sampling of non-visible pollutants that “could cause or contribute to an 
exceedance of water quality objectives in the receiving waters”. Unlike sediment, for which there 
are a limited number of applicable water quality objectives, the applicable water quality 
standards for “non-visible” pollutants will depend on the material and its chemical makeup.  
This guidance document contains information on what pollutants may occur on construction 
sites and which water quality standards may be associated with those pollutants.  The best 
assurance of complying with the receiving water limitations is to prevent or reduce runoff of all 
polluting substances from construction sites through implementation of effective BMPs. 

The sampling and analysis language recognizes that sampling and laboratory analysis, in and of 
itself, does not protect water quality.  Rather, field identification and detection of the source of 
pollution, followed by timely action is ultimately what will protect the receiving waters.  Because 
of the short-term nature of construction, and the use of different materials during the 
construction period, laboratory sampling will not generally provide the information needed in 
an adequate time frame.  It is preferable to use field-sampling techniques that can provide 
immediate information and allow a timely solution.  

For this reason, the sampling and analysis language for non-visible pollutants contemplates field 
sampling using indicator parameters.  The correct indicator parameter can provide a quick and 
immediate indication of contamination of storm water to known materials stored or used on a 
construction site.  Field test kits and devices have been commercially available for decades and 
widely used for water quality applications.  As an example, test strips to evaluate for ammonia, 
phosphate, chlorine, copper, iron, nitrate, nitrite, and low and high range pH are readily 
commercially available.  Manufacturers and distributors provide technical support as well as 
training to their customers.  

2.6 Deciding How Often to Sample 

Determine the frequency of sampling for non-visible pollutants based on the exposure of 
pollutant sources.  Sample runoff when BMPs do not effectively prevent or reduce exposure of a 
non-visible pollutant source to storm water.  Sample runoff when inspections identify a BMP 
failure, which exposed pollutants to storm water.  If spills are thoroughly cleaned up and the 
contaminated material is isolated, eliminating exposure to storm water runoff, sampling is not 
required.  For instances when the potential for previously existing pollution is identified, 
perform laboratory screening analysis during the first one or two storm events of the season to 
determine if the potential pollutant is running off the construction site. If construction activity 
will disturb or mobilize such potential pollutant sources, take samples to determine if the 
pollutants are being mobilized by the construction activity. 
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2.7 Identification of Pollutant Sources 

Information about various construction pollutant sources can be viewed by following the 
instructions posted on the swrcb.ca.gov web site.  In addition, various discharger groups have 
also produced information that may be useful for determining pollutants sources and sampling 
parameters for runoff from construction activity.  These include a “Pollutant Testing Guidance 
Table” that lists construction materials, describes whether they would be visible in runoff, and 
lists pollutant indicators, which will be available on the swrcb.ca.gov/stormwtr/gen_const.html 
web site 

2.8 Examples of When Sampling and Analysis for Non-Visible 
Pollutants Is Not Required 

Sampling and analysis is not required under the following conditions.  However, a contingency 
sampling strategy should be prepared in the event of an accidental discharge.   

• Where construction takes place entirely during a period of time when there are no rainfall 
events.  Timing construction to occur outside of the rainy season is the most effective BMP. 

• Where a construction project is “self-contained”, meaning that the project generates no 
runoff or any potential discharges containing pollutants, including no potential for tracking 
sediment off-site from vehicle tires, and no potential for discharging products of wind 
erosion. 

• Where construction materials and compounds are kept or used so that they are not in contact 
with storm water (e.g., in water-tight containers, under a water-tight roof, inside a building, 
etc.). 

• Where for specific pollutants, the BMPs implemented at the construction site fully contain 
the exposed pollutants (e.g., bermed concrete washout area). 

• For building, landscaping and BMP materials that are in their final constructed or in-place 
form or are designed for exposure (e.g., fence materials, support structures and equipment 
that will remain exposed at the completion of the project, etc.). 

• Where pollutants may have been spilled or released on site, but have been properly cleaned- 
up and storm water exposure has been eliminated prior to a storm event. 

• For stockpiles of construction materials for which both cover and/or containment BMPs have 
been properly implemented to protect them from run-on and from contributing pollutants to 
storm water . 

2.9 Examples of When Sampling and Analysis Is Required 

Sampling and analysis is required when non-visible pollutants have the potential to contact 
storm water and run off the construction site into a storm drainage system or water body at 
levels that may cause or contribute to exceedance of water quality standards.  Some examples of 
this situation are: 

0011734



 

Page 17 

• Where construction materials and compounds are stored or applied such that they may come 
in contact with storm water runoff. 

• For construction projects that utilize soil amendments or soil treatments that can come in 
contact with storm water runoff.  (If you have independent test data available that 
demonstrates that the soil amendments cannot result in concentration levels in storm water 
discharges that will cause or contribute to exceedance of applicable water quality standards, 
sampling and analysis may not be required.  Contact the appropriate RWQCB to determine 
acceptable concentration(s) of the material(s) in question.) 

• When a leak or spill occurs that is not fully contained and cleaned prior to a storm event. 

• When a leak or spill occurs, during a storm event, and it cannot immediately be isolated 
and/or cleaned-up, and the possibility of an off-site discharge exists. 

• When, during regular inspections, it is discovered that cover and containment BMPs have 
been compromised and storm water comes in contact with materials resulting in runoff 
discharging into a storm drain system or water body. 

• When material storage BMPs have been compromised, breached, or have failed. 

2.10  Do I Sample Storm Water Flows Diverted Around My Project for 
Non-Visible Pollutants?  

Dischargers may be faced with a situation where the disturbed area of their construction site is 
adjacent to a large area that historically has drained across their site.  This happens most 
frequently in foothill situations where schools or commercial development is undertaken 
alongside an existing roadway, adjacent to a large undisturbed area.  In such a situation, 
calculate the anticipated volume of the flow in order to size a diversion structure to divert the 
(usually) clean storm water around or though the site.  (CGP section A.5.b.1.)  It is unwise to 
allow a large volume of water to wash across a disturbed area.  Not only would the run-on cause 
erosion and remove the soil from the project, but also the discharge would be turbid and violate 
the Permit requirements.  To the extent that the discharger does allow run-on of polluted water 
to flow across the site, and contaminants in the run-on are not visible, the sampling and analysis 
requirements apply.  Additionally, the CGP (section A. 5. b.) requires that the RWQCB be 
contacted in the above situation. 

The requirement to divert run-on does not authorize the creation of a new point source of 
pollutants, however.  If the run-on contains pollutants from pre-existing pollution in the 
watershed, the discharger is responsible to determine this before planning the diversion.  Should 
a discharger divert contaminated water around the site and allow it to enter surface waters, this 
permit does not authorize such discharge and the discharger should be aware that a separate 
NPDES permit may be required.  (See, Committee to Save Mokelumne River v. East Bay Municipal 
Utility District (9th Cir. 1993) 13 F.3d 305, 309.)  If you are planning on diverting flows from 
entering your site and you suspect that they contain pollutants, contact your local RWQCB for 
advice. 
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2.11 Deciding How to Sample 

• Only personnel trained in water quality sampling procedures should collect storm water 
samples. 

• Determine sampling methods and locations in advance of the runoff event in order to 
provide sufficient time to gather the supplies and equipment necessary to sample and plan 
for safe access by the sampling personnel. 

• General guidance for sampling procedures is provided in Section 4 of this document. 

2.12 How to Use Your Sampling Data 

2.12.1 How to Analyze Your Data 

Initiate corrective action where non-visible pollutant sample test results indicate presence of 
pollutants in the construction site storm water runoff.  This can be determined by comparing 
your construction site’s storm water test results with the background sample. BMPs must be 
used to control offsite discharge of any pollutant (e.g., pesticides) that is not naturally occurring, 
regardless of background levels of that pollutant. 

Where your site’s storm water test concentrations for naturally occurring substances are 
considerably above (or, in the case of pH, considerably above or below) the background 
concentrations, or where other pollutants are found, evaluate the BMPs to determine the cause.  
Initiate corrective action by repairing, replacing or suplementing the BMPs on your site.  
Conduct additional sampling during the next runoff event after corrective actions are 
implemented to demonstrate and document that the problems have been corrected. 

This permit does not contain benchmarks. However, method of data analysis for naturally 
occurring substances employs a similar concept: determining whether the results are 
“considerably above” the background levels.  The term “considerably above” is based upon 
guidance contained in USEPA’s Multi-Sector General Permit, which does use benchmarks.  
These benchmarks are not numeric storm water effluent limits, are not related or necessarily 
protective of any specific receiving water, and exceedances of these benchmarks are not 
automatically considered permit violations.  When sample results exceed one or more of the 
benchmarks, the USEPA recommends dischargers reevaluate the effectiveness of their BMPs and 
develop, when appropriate, additional BMPs.  The use of such benchmark values is a 
scientifically valid indicator of the presence of pollutants associated with construction activity in 
the runoff.  Since the non-visual pollutants that may occur on construction sites may be similar in 
type and cause to those on industrial sites, it is valid to use USEPA’s approach here.  Where a 
parameter in a sample is being evaluated, and a benchmark is available, the benchmark may be 
used for comparison purposes.  (USEPA does not require any sampling and analysis in its 
construction permits, and therefore does not have benchmarks for construction activities.) 

2.12.2 Coordinating Visual Observations with Sampling Results 
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If visual inspection of storm water BMPs used to contain or otherwise manage (i.e., filter or treat) 
non-visible pollutants at a construction site indicates that a BMP has failed or been 
compromised, then field monitoring of any impacted storm water from the site for non-visible 
pollutants is required. Of course, immediately repair or replace any BMP that has been visually 
inspected and found breached or compromised.  If feasible, contain the polluted discharge and 
prevent it from being discharged off site.  After taking steps to correct the failed BMP, conduct 
field monitoring in the vicinity of the BMP to verify that pollutants are no longer in the storm 
water. 

The intent of conducting field monitoring for non-visible pollutants is to obtain an immediate 
indication if storm water that is discharging from a site has been polluted.  An immediate 
indication of a polluted discharge requires an immediate response in the form of backtracking 
from the point of discharge to find the source and take appropriate measures to prevent a 
recurrence of a polluted discharge. 

2.12.3 What To Do If The Data Show a Potential Problem 

If your data shows a problem, follow the reporting requirements as shown in the CGP Receiving 
Water Limitations.  In addition, take the following steps as soon as possible: 

• Identify the source 

• Repair or replace any BMP that has failed 

• Maintain any BMP that is not functioning properly due to lack of maintenance 

• Evaluate whether additional or alternative BMPs should be implemented 

If sampling and analysis during subsequent storm events shows that there is still a problem, then 
repeat the steps above until the analytical results of “upstream” and “downstream” samples are 
relatively comparable. 

Where your site’s storm water results show test concentrations considerably above (or below) 
background concentrations, evaluate the BMPs to determine what is causing the difference.  
Possible solutions may include repairing the existing BMPs, evaluating alternative BMPs that 
could be implemented, and/or implementing additional BMPs (cover and/or containment) 
which further limit or eliminate contact between storm water and non-visible pollutant sources 
at your site.  Where contact cannot be reduced or eliminated, retain storm water that has come in 
contact with the non-visible pollutant source on-site and do not allow it to discharge to the storm 
drainage system or to a water body.  Contact your RWQCB to determine whether it is 
permissible to discharge the retained storm water.  Conduct additional sampling during the next 
runoff event after corrective actions are implemented to demonstrate and document that the 
problems have been corrected. 

2.13 Retention of Data 

Keep results of field measurements and laboratory analyses with the SWPPP, which is required 
to be kept on the project site until the Notice of Termination (NOT) is filed and approved by the 
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appropriate RWQCB.  Keep field training logs, Chain-Of-Custody (COC) forms and other 
documentation relating to sampling and analysis with the project’s SWPPP.  Records of all 
inspections, compliance certifications, and noncompliance reporting must be retained for a 
period of at least three years from the date generated or after project completion. 

3.0 Sampling Program for Sedimentation/Siltation 

3.1 What the Permit Says About Sampling 

Soils, sediments, and fine (suspended) particles that result from grading and earthwork activities 
and soil erosion from disturbed, un-stabilized land areas are potentially significant sources of 
storm water pollution at construction sites.  The CGP requires construction sites to develop, 
implement and maintain an effective combination of erosion control and sediment control BMPs 
to prevent soils, sediments, debris and solids fine enough to remain suspended from leaving the 
construction site and moving into receiving waters at levels above preconstruction levels. 

The CGP requires that a visual survey of the site be done before, during and after a storm.  If the 
visual survey indicates either the potential for a discharge of sediment laden water or that  
sediment is being discharged, steps must be taken to repair or augment the BMPs to prevent the 
discharge as soon as possible.  Discharge of sediment above predevelopment levels is not 
allowed. 

The CGP requires sampling and analysis for sediment/silt or turbidity when the construction 
site runoff discharges directly into a water body that is impaired by sedimentation/siltation, 
sediment, or turbidity (that is, the water body is on the 303(d) list for one or more of these 
pollutants.)  A key point is that the discharge of storm water runoff must directly enter the 
impaired water body or impaired segment of a water body.  Construction site runoff that flows 
through a tributary or storm drainage system and is commingled with other sources of flow, is 
not considered a direct discharge even if the flow eventually enters an impaired water body.  
(See the definition of direct discharge in Section 5 for further details.) 

The CGP requires that the SWPPP identify a strategy for conducting the sampling and analysis, 
including the frequency at which sampling will be conducted.  The SWPPP must also describe:  

• the location(s) of direct discharges from construction activities to a water body listed on the 
SWRCB’s 303(d) list for sedimentation/siltation, sediment and/or turbidity; 

• the designated sampling location(s) in the listed water body representing the prevailing 
conditions up-stream of the discharge; and  

• the designated sampling location(s) in the listed water body representing the prevailing 
conditions down-stream of the discharge. 

• the sampling design which describes the sampling devices used; the sample size; the number 
of samples to be taken at each location, the laboratory protocol employed; and, if applicable, 
the statistical test used to determine if the upstream/downstream samples differ to a 
statistically significant degree.  
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3.2 Deciding When to Sample 

• Dischargers must perform sampling if the storm water runoff directly discharges from the 
construction site to a 303(d) listed water body.   

• Dischargers must collect samples during the first two hours of discharge (runoff) from storm 
events which result in a direct discharge to any 303(d) listed water body.  But samples need 
only be collected during daylight hours (sunrise to sunset). 

• Dischargers must collect samples regardless of the time of year, status of the construction 
site, or day of the week. Samples should be taken during the first two hours of a storm event.  
Storm water inspections and sample collections are required even during non-working days 
(including weekends and holidays).  Samples must be taken from the same storm event for 
comparison, concentrations are not comparable across storm events. 

• Dischargers do not need to perform upstream/downstream sample collection for more than 
four (4) rain events per month. 

3.3. Deciding What Constituent(s) Require Sampling 

• If the water body is listed as impaired for sedimentation or siltation, analyze samples for 
Setteable Solids (mL/L) and Total Suspended Solids (mg/L) according to USEPA 160.2 and 
USEPA 160.5, respectively.  Samples may be analyzed for suspended sediment concentration 
(SSC) according to ASTM D3977-97 instead of or in addition to Total Suspended Solids and 
Setteable Solids. 

• If the water body is listed as impaired for turbidity, analyze samples for turbidity per USEPA 
180.1 or analyze in the field using a correctly calibrated turbidity meter. 

• It is very important that consistent sampling and analysis methods are used for all sampling 
locations.  

Table 3-1 shows general sample handling and laboratory requirements for sediment sampling.
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Table 3-1 
LABORATORY REQUIREMENTS1 FOR STORM WATER MONITORING OF SEDIMENT, SILTATION AND/OR 
TURBIDITY 
 
 

Parameters Analytical 
Method 

Target 
Method 
Detection 
Limit 

Minimum 
Sample 
Volume 2 

Container Preservative Holding Time 

Total Suspended Solids (TSS) 2 EPA 160.2 1 mg/L 100 mL 500 mL polypropylene Store in ice or refrigerator at 4°C (39.2°F) 7 days 

Setteable Solids (SS) EPA 160.5 0.1 
mL/L/hour 1 liter 1 liter mL polypropylene Store in ice or refrigerator at 4°C (39.2°F) 48 hours 

Suspended Sediment 
Concentration (SSC) 3 

ASTM D 
3977-97 

Contact 
Laboratory 200 mL Contact Laboratory Store in ice or refrigerator at 4°C (39.2°F) 7 days 

Turbidity EPA 180.1 1 NTU 100 mL 500 mL polypropylene 
or glass 

Store in ice or refrigerator at 4°C (39.2°F), 
Dark 48 hours 

 
1 The data in this table is a summary of recommended laboratory requirements.  For specific USEPA regulatory requirements, consult the 

sampling and analysis requirements found in 40 CFR 136. 
2 Minimum sample volume recommended.  Specific volume requirements will vary by laboratory; please check with your laboratory when 

setting up bottle orders. 
3 Use either TSS or SSC, or both, for suspended solids analysis.  Upstream and downstream samples should be analyzed by the same method.
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3.4 Deciding Where to Sample 

In-stream sampling is required, both upstream and downstream of the discharge.  The CGP does 
not require that the effluent be sampled.  However, effluent sampling is recommended.  Take 
both upstream and downstream samples within the actual flow of the waterbody.  Collect 
samples at the following locations: 

• Sample the 303(d) listed water body upstream of the construction site discharge in a location 
representative of the sediment load present in the water body before it is impacted by 
discharge from the construction site. 

• Sample the 303(d) listed water body at a point immediately downstream of the last point of 
discharge from the construction site.  

Additionally, for the purpose of interpreting the results of the samples collected from the 303(d) 
listed water body, collect and analyze samples of the actual discharge from the construction site 
(effluent sample) prior to it being commingled in the receiving water.  This sample can be used 
to verify whether the source of the sediment in-stream is emanating from the construction 
discharge.  Remember that samples should only be collected from safely accessible locations. 

In general, sample away from the bank in or near the main current.  Avoid collecting samples 
directly from ponded, sluggish, or stagnant water.  Be careful when collecting water upstream or 
downstream of confluences or point sources to minimize problems caused by backwater effects 
or poorly mixed flows.  Note that samples collected directly downstream from a bridge can be 
contaminated from the bridge structure or runoff from the road surface. 

Choose the upstream location in water that appears to represent the nature of the flow in the 
stream. 

Downstream samples should represent the receiving water mixed with flow from the 
construction site.  For instance if the flow from the site can be observed by either a color or a flow 
difference, collect the downstream sample from within the affected water. 

3.5 What Are the Applicable Water Quality Standards 

The CGP requires sampling of runoff from construction sites that discharge directly to 303(d) 
listed water bodies to demonstrate that discharges do not contribute to the impairment of the 
receiving water.  Each of the listed waters is subject to water quality objectives in a RWQCB 
Basin Plan for sediments and solids or for turbidity.  The applicable water quality objectives for 
each RWQCB are listed in Appendix A to this guidance document. 

3.6 Deciding How to Sample 

• Only personnel trained in water quality sampling procedures should collect storm water 
samples. 
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• Determine sampling methods and locations in advance of the runoff event in order to 
provide sufficient time to gather the supplies and equipment necessary to sample and plan 
for safe access by the sampling crew(s) and document them in the SWPPP. 

• General guidance for sampling procedures is provided in Section 4 of this document. 

3.7 How to Use Your Data 

3.7.1 How to Analyze Your Data 

While it is desirable for sediment concentrations from a site to be as low as possible, the amount 
that a site can contribute is determined by a TMDL analysis and in the absence of an 
implemented TMDL, the instream concentrations below the point of discharge cannot be 
significantly different from the upstream concentrations. 

In order to allow for meaningful analysis of the data, it is necessary to establish a statistical 
framework for it.  When sampling a body of water, it is unlikely that two samples, even taken 
next to each other, will have the same concentration of a pollutant.  This is referred to as 
variability.  Concentrations will vary from sample to sample, but the difference between them 
may not be meaningful.  In order to obtain a statistically meaningful set of samples, it is 
necessary to determine how many samples will be necessary, the greater the variability between 
samples, the larger the number of samples (N) will be required.  This may require that the water 
body be sampled before the start of construction to determine the variability.  Collect sufficient 
numbers of samples (N) during each storm event monitored to represent the prevailing 
conditions of both locations (upstream and downstream).  Depending upon which statistical test 
is used, and the variability between the samples, N will usually be more than a single sample.  
When comparing samples from a single storm event, a range of readings will be obtained.  
Almost all samples from that source will fall into that range.  The likely range of readings can be 
expressed through the use of a statistical confidence interval for the parameter being sampled.  
Confidence intervals are expressed as probabilities, such as 95% confidence or 97% confidence.  
The size of a confidence interval will be determined by the variability in the samples from the 
single source and the number of samples collected. 

Once the sampling is completed and results returned from the laboratory, compare the 
concentration of the appropriate parameter (see Section 2.3 Deciding What Constituents to 
Sample for)) derived from the upstream samples to the concentration of the same parameter 
from the downstream samples (from the same storm event). It is expected that every sample will 
be different.  (This would be true even if there were not construction activities, in light of the 
variability of stream conditions, explained above.)  Rather, compare the samples to see if there is 
a statistically significant difference between the central tendency (arithmetic mean, geometric 
mean, median, etc.) of the upstream samples and the downstream samples.   

Estimate the magnitude of the difference in the central tendency between the upstream and 
downstream concentration values.  The null hypothesis to be tested is:  The difference between 
the downstream central tendency and the upstream central tendency is less than or equal to zero.  
The minimum acceptable confidence interval shall be 90%.  Using the data, calculate a one-sided 
lower confidence limit (LCL) on the difference in central tendencies.  If the numeric value of zero 
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is contained within the confidence interval (LCL), then you cannot reject the null hypothesis, and 
you would conclude that no impairment has occurred.  If, however, the data indicates that the 
downstream central tendencies are significantly higher than the upstream, you cannot accept the 
null hypothesis.  In this case there is the presumption that the discharges are contributing to the 
existing impairment.  

If you did take samples of the effluent, and those samples are not consistent with the conclusion 
that the discharge is contributing to the existing impairment, take steps to determine what other 
source(s) is causing the increase in the downstream sampling.  If you can show that there is a 
different source than your discharge, you should contact the appropriate RWQCB. 

The hypothesis, sampling methodology, confidence interval, and statistical tests and 
assumptions must be defensible to the RWQCB.  Since construction sites that discharge directly 
into impaired water bodies are not common in California, the local RWQCB will likely ask to 
review the SWPPP and the sampling and analysis strategy prior to construction activity. 

3.7.2 Sources of sediment, silt and turbidity in a construction discharge 

Conditions or areas on a site that may be causing sediment, silt, and/or turbidity in your storm 
water runoff may include: 

• Exposed soil areas with inadequate erosion control measures 

• Active grading areas 

• Poorly stabilized slopes 

• Lack of perimeter sediment controls 

• Areas of concentrated flow on unprotected soils 

• Poorly maintained erosion and sediment control measures 

• Unprotected soil stockpiles 

• Failure of an erosion or sediment control measure 

• Unprotected Clayey soils 

3.7.3 What To Do If Your Data Shows a Statistically Significant Increase 
Downstream of the Discharge 

The CGP requires that BMPs be implemented on the construction site to prevent a net increase of 
sediment load in storm water discharges relative to pre-construction levels.  Although the 
upstream reference (background) sample may not be representative of pre-construction levels at 
your site, it will provide a basis for comparison with the sample taken downstream of the 
construction site. 

0011743



 

 Page 26 

If the statistical tests of the upstream and downstream samples indicate an increase in silt, 
sediment and/or turbidity, follow the reporting requirements as shown in the Receiving Water 
Limitations of the CGP.  If you have collected samples of the discharge from your site, use these 
results to help identify if it is your project that is discharging sediment into the receiving water.  
It is recommended that the following steps be taken as soon as possible. 

• Identify the source of the silt, sediment or turbidity 

• Review effectiveness of existing erosion control BMPs.  The sediment may be coming from 
locations at the construction site where existing erosion control BMPs have been reduced in 
effectiveness.  These BMPs should be evaluated to determine whether they are in need of 
maintenance. 

• Review effectiveness of existing sediment control BMPs.  The sediment may be coming from 
locations at the construction site where existing sediment control BMPs have been reduced in 
effectiveness.  These BMPs should be evaluated to determine whether they are in need of 
maintenance.  

• Look for evidence that there are too few sediment and erosion control BMPs.  In inspecting 
the site, sources of sediment that either do not have BMPs or for which the BMPs appear to 
be insufficient in number or type may be identified. 

• Repair or replace any BMP that has failed or is in need of maintenance 

• Evaluate whether additional or alternative BMPs should be implemented to provide an 
effective combination of erosion and sediment control measures on the site.  Do not rely 
solely on perimeter sediment controls, particularly where there are fine-grained soils (such as 
silts or clays) on the site.  Implement erosion controls (source controls) that keep the soil in 
place, even on temporary slopes and rough graded areas, wherever possible and as necessary 
to prevent sediment from leaving the site. 

If sampling and analysis during subsequent storm events shows that there is still a statistically 
significant difference, then repeat the steps above until the analytical results of the upstream 
concentration samples are within the confidence interval. 

3.8 Retention of Data 

Keep results of field measurements and laboratory analyses with the SWPPP, which is required 
to be kept on the project site until the NOT is filed and approved by the appropriate RWQCB.  
Keep training logs, Chain-Of-Custody (COC) forms and other documentation relating to 
sampling and analysis with the project’s SWPPP.  All records of all inspections, compliance 
certifications, and noncompliance reporting must be retained for a period of at least three years 
from the date generated or after project completion. 

4.0 Sampling Procedures 

The collection and handling of storm water runoff samples requires care to ensure the integrity 
and validity of the samples.  A Chain of Custody (COC) form, must follow the sample from the 
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collection through the analysis process.  Additional documentation to track other information of 
interest, e.g. field conditions, or required field measurements may also be used.  This type of 
information is recorded on a field tracking form. 

Collect all samples with care to ensure that the sample is representative of the runoff being 
tested, use the correct type of container, preserve samples in accordance with the test method’s 
specifications, and store at the appropriate temperature until delivered to an analytical 
laboratory.  Some types of samples have very short holding times and must be analyzed before 
this holding time is exceeded.  Sample handling requirements and documentation form the basis 
of your sampling quality assurance program. 

Before starting any sampling program, contact the analytical laboratory that you plan to use to 
analyze your samples.  Make sure to select a laboratory that will provide you with the support 
that you need, such as, properly cleaned and preserved sampling containers and COC forms.  
Some laboratories can assist in identifying courier services available to transport samples to the 
laboratory, or may be able to provide sampling service for you.  Work out all of these details in 
advance of sample collection.  Consult the analytical laboratory on what additional samples will 
be required for quality assurance and quality control purposes. 

Both field and/or analytical analysis methods can be used to meet the Permit requirements.  
Field techniques have the advantage of providing immediate results, however, there are only a 
limited number of analyses that can be done in the field.  Analytical laboratories can analyze for 
a wide range of parameters, but the data may take several weeks or longer to get back. 

Some constituents (e.g. pH) can be evaluated in the field with special equipment.  Field samples 
must be collected and analyzed according to the specifications of the manufacturer of the 
sampling devices employed.  Field equipment must be used by trained staff and the equipment 
must be calibrated and maintained according to the manufacturer's specifications. 

Laboratory analyses should be conducted by a laboratory that is currently accredited by the 
California Department of Health Services Environmental Laboratory Accreditation Program 
(ELAP).  Analyses must be conducted in accordance with 40 CFR Part 136. 

You may refer to the California Department of Transportation (Caltrans) Guidance Manual: 
Stormwater Monitoring Protocols (Second Edition), July 2000 to assist you in developing a sampling 
and analysis program.  This document may be downloaded from the Caltrans Website, at  

http://www.dot.ca.gov/hq/construc/stormwater/SamplingGuidanceManual.pdf 

Figure 4-1 is an outline for a typical comprehensive storm water sampling and analysis plan.  As 
some laboratories may have specific requirements for sample collection and handling, specific 
information or requirements on your samples should be checked with your laboratory. 
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Figure 4-1 Outline for a Typical Storm Water Sampling and Analysis Plan 

1 PROJECT OVERVIEW/DESCRIPTION 
1.1 Description of why the project is being conducted 
1.2 Description of who is conducting the project 
1.3 General scope of monitoring activities 
1.4 Project organization/roles and responsibilities 

 
2 MONITORING SITES 

2.1 Site location (map) 
2.2 Written driving directions 
2.3 Site access instructions (gates, locks, keys, combinations) 
2.4 Notification procedures 

 
3 ANALYTICAL CONSTITUENTS 

3.1 List of constituents for sampling and analysis (including sample collection methods, container 
type, volume required, preservation and laboratory performing analysis) 

 
4 DATA QUALITY OBJECTIVES (DQOs) 

4.1 Analytical reporting limits 
4.2 Analytical precision, accuracy and completeness 

 
5 FIELD EQUIPMENT MAINTENANCE 

5.1 Equipment calibration 
5.2 Equipment maintenance 
5.3 Equipment cleaning (bottles/lids/tubing) 

 
6 MONITORING PREPARATION AND LOGISTICS 

6.1 Weather tracking 
6.2 Storm selection criteria 
6.3 Storm action levels 
6.4 Communications/notification procedures 
6.5 Sample bottle order 
6.6 Sample bottle labeling 
6.7 Field equipment preparation 

 
7 SAMPLE COLLECTION, PRESERVATION AND DELIVERY 

7.1 Sample collection methods 
7.2 Field measurement methods 
7.3 Field equipment list 
7.4 Sample containers, preservation and handling 
7.5 QA/QC sample collection methods 
7.6 Sample labeling (site names, codes, etc.) 
7.7 Composite sample splitting 
7.8 Forms and procedures for documenting sample collection and field measurements 
7.9 Laboratory communication procedures 
7.10 Sample shipping/delivery, chain-of-custody 

 
8 QUALITY ASSURANCE/QUALITY CONTROL (QA/QC) 

8.1 Field procedures for QA/QC sample collection 
 
9 LABORATORY SAMPLE PREPARATION AND ANALYTICAL METHODS 

9.1 Laboratory sample preparation procedures 
9.2 Analytical constituent table (including analytical methods, holding times and reporting limits) 

 
10 DATA MANAGEMENT AND REPORTING PROCEDURES 

10.1 Analytical data validation 
10.2 Electronic data transfer 
10.3 Filing of electronic and hard copy data 
10.4 Reports 

 
APPENDICES 

A Clean Sampling Techniques 
B Health and Safety Plan
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5.0 Definitions 
Chain of Custody (COC) Form 
The COC Form is a form used to track sample handling as samples progress from sample 
collection to the analytical laboratory.  The COC is then used to track the resulting analytical 
data from the laboratory to the client.  COC forms can be obtained from an analytical laboratory 
upon request. 
 
Direct Discharge 
Direct discharge means storm water runoff that flows from a construction site directly into a 
303(d) water body listed for sedimentation, siltation, or turbidity.  Storm water runoff from the 
construction site is considered a direct discharge to a 303(d) listed water body unless it first 
flows through: 
 

1) A municipal separate storm sewer system (MS4) that has been formally accepted by 
and is under control and operation of a municipal entity; 

 
2) A separate storm water conveyance system where there is co-mingling of site storm 

water with off-site sources; or 
 
3) A tributary or segment of a water body that is not listed on the 303d list before 

reaching the 303d listed water body or segment. 
 
Discharger 
The discharger is the person or entity subject to the CGP. 
 
Electrical Conductivity (EC) 
EC is a measure of the ability of water to carry an electric current.  This ability depends on the 
presence of ions, their concentration, valence, mobility and temperature.  EC measurements can 
give an estimate of the variations in the dissolved mineral content of storm water in relation to 
receiving waters. 
 
Field Measurements 
Field measurements refers to water quality testing performed in the field with portable field-
testing kits or meters. 
 
Field Tracking Form (FTF) 
The FTF is a form that serves as a guide to sampling crews to obtain sampling information and 
to prescribe and document sample collection information in the field.  The FTF usually contains 
sample identifiers, sampling locations, requested analyses, Quality Control (QC) sample 
identifiers, special instructions, and field notes. 
 
Holding Time 
Holding time is specified by the analytical method and is the elapsed time between the time the 
sample is collected and the time the analysis must be initiated. 
 
pH 
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The pH is universally used to express the intensity of the acid or alkaline condition of a water 
sample.  The pH of natural waters tends to range between 6 and 9, with neutral being 7.  
Extremes of pH can have deleterious effects on aquatic systems. 
 
Reference Sample 
A sample taken from an undisturbed part of the construction site or from an undisturbed site 
immediately upstream from a construction site.  The reference sample is used for comparison 
with samples taken from the active construction site.  It is the same set of samples that is 
referred to as an uncontaminated sample in the Permit. 
 
Sampling and Analysis Plan 
A document that describes how the samples will be collected and under what conditions, where 
and when the samples will be collected, what the sample will be tested for, what test methods 
and detection limits will be used, and what methods/procedures will be maintained to ensure 
the integrity of the sample during collection, storage, shipping and testing (i.e., quality 
assurance/quality control protocols). 
 
Sediment 
Sediment is solid particulate matter, both mineral and organic, that is in suspension, is being 
transported, or has been moved from its site of origin by air, water, gravity, or ice and has come 
to rest on the earth's surface either above or below sea level. 
 
Sedimentation/Siltation 
Sedimentation/siltation is the process of sediment/silt deposition. 
 
Setteable Solids 
The setteable solids (SS) test measures the solid material that can be settled within a water 
column during a specified time frame. This typically is tested by placing a water sample into an 
Imhoff settling cone and allowing the solids to settle by gravity.  Results are reported either as a 
volume (mL/L) or a weight (mg/L). 
 
Silt 
Silt are soil particles between 0.05mm and 0.002mm in size.  (For the purposes of its use here, it 
also includes clay, which is categorized by a particle size less than 0.002mm.) 
 
Soil Amendment 
Any material that is added to the soil to change its chemical properties, engineering properties, 
or erosion resistance that could become mobilized by storm water.  Certain soil amendments 
may not be visible in site runoff.  Soil amendments likely to fall in this category include lime, 
cementitious binders, chlorides, emulsions, polymers, soil stabilizers, and tackifiers applied as a 
stand-alone treatment (i.e., without mulch).  Even some of these products may bind with the 
soil, and thus be visible.  In contrast, plant fibers (such as straw or hay), wood and recycled 
paper fibers (such as mulches and matrices), bark or wood chips, green waste or composted 
organic materials, and biodegradable or synthetic blanket fibers are soil amendments that are 
likely to be visible in storm water runoff. 
 
Suspended Sediment Concentration (SSC) 
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The suspended sediment concentration (SSC) test measures the concentration of suspended 
solid material in a water sample by measuring the dry weight of all of the solid material from a 
known volume of a collected water sample.  Results are reported in mg/L. 
 
Total Suspended Solids (TSS) 
Suspended solids in a water sample include inorganic substances, such as soil particles and 
organic substances, such as algae, aquatic plant/animal waste, particles related to 
industrial/sewage waste, etc.  The total suspended solids test (TSS) test measures the 
concentration of suspended solids in water by measuring the dry weight of a solid material 
contained in a known volume of a sub-sample of a collected water sample.  Results are reported 
in mg/L. 
 
Turbidity 
Cloudiness of water quantified by the degree to which light traveling through a water column is 
scattered by the suspended organic and inorganic particles it contains.  The scattering of light 
increases with a greater suspended load.  Turbidity is commonly measured in Nephelometric 
Turbidity Units (NTU). 
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6.0 Sources of Further Assistance 
Regional Water Quality Control Boards 

Regional Water Quality
Control Board Address 

Contact Name 
E-mail Telephone/Fax 

NORTH COAST 
REGION 

5550 Skylane Blvd., Suite A 
Santa Rosa, CA 95403 

John Short 
shorj@rb1.swrcb.ca.gov 

(707) 576-2065 
FAX: (707) 523-0135 

SAN FRANCISCO BAY 
REGION 

1515 Clay St., Suite 1400 
Oakland, CA 94612 

Mark Johnson 
stu36@rb2.swrcb.ca.gov 

(510) 622-2493 
FAX: (510) 622-2460 

CENTRAL COAST 
REGION 

895 Aerovista Place., Suite 101 
San Luis Obispo, CA 93401 

Jennifer Bitting 
jbitting@rb3.swrcb.ca.gov 

(805) 549-3334 
FAX: (805) 543-0397 

LOS ANGELES 
REGION 

320 W. 4th St., Suite 200 
Los Angeles, CA  90013 

Ejigu Soloman (Ventura County) 
esoloman@rb4.swrcb.ca.gov 

213) 576-6727 
FAX: (213) 576-6686 

CENTRAL VALLEY 
REGION 
Sacramento Office 

11020 Sun Center Drive, #200 
Rancho Cordova, CA 95670 

Sue McConnell 
mcconns@rb5s.swrcb.ca.gov 

George Day 
DayG@rb5s.swrcb.ca.gov 

Dannas Berchtold 
BerchtD@rb5s.swrcb.ca.gov 

Rich Muhl 
MuhlR@rb5s.swrcb.ca.gov 

(916) 464-4798 
FAX: (916) 464-4681 

(916) 464-6404 
FAX: (916) 464-4681 

(916) 464-4683 
FAX: (916) 464-4681 

(916) 464-4749 
FAX: (916) 464-4681 

CENTRAL VALLEY 
REGION 
Fresno Branch Office 

E. Street 
Fresno, CA 93706 

Brian Erlandsen 
ErlandsenB@rb5f.swrcb.ca.gov 

(559) 445-6046 
FAX: (559) 445-5910 

CENTRAL VALLEY 
REGION 
Redding Branch Office 

415 Knollcrest Dr. 
Redding, CA 96002 

Carole Crowe 
crowec@rb5r.swrcb.ca.gov 

(530) 224-4849 
FAX: (530) 224-4857 

LAHONTAN REGION 
South Lake Tahoe Office

2501 Lake Tahoe Blvd. 
South Lake Tahoe, CA 96150 

Jason Churchill 
Jchurchill@rb6s.swrcb.ca.gov 

(530) 542-5571 
FAX: (530) 544-2271 

LAHONTAN REGION 
Victorville Office 

15428 Civic Dr., Suite 100 
 Victorville, CA 92392 

Doug Feay 
Dfeay@rb6v.swrcb.ca.gov 

Ted Saari 
Tsaari@rb6v.swrcb.ca.gov 

(760) 241-7353 
FAX: (760) 241-7308 

(760) 241-7407 
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Regional Water Quality
Control Board Address 

Contact Name 
E-mail Telephone/Fax 

COLORADO RIVER 
BASIN REGION 

73-720 Fred Waring Dr., Suite 100 
Palm Desert, CA 92260 

Abdi Haile 
haila@rb7.swrcb.ca.gov 

Rosalyn Fleming 
flemr@rb7.swrcb.ca.gov 

(760) 776-8939 
FAX: (760) 341-6820 

(760) 776-8939 
FAX: (760) 341-6820 

SANTA ANA REGION 3737 Main St., Suite 500 
Riverside, CA 92501-3339 

Michael Roth (Riverside County) 
mroth@rb8.swrcb.ca.gov 

Aaron Buck (Orange County) 
abuck@rb8.swrcb.ca.gov 

Muhammad Bashir (San Bernardino County) 
mbashir@rb8.swrcb.ca.gov 

(909) 320-2027 
FAX: (909) 781-6288 

(909) 782-4469 
FAX: (909) 781-6288 

(909) 320-6396 
FAX: (909) 781-6288 

SAN DIEGO REGION 9174 SkyPark Court, Suite 100 
San Diego, CA 92123 

Benjamin Tobler 
Toblb@rb9.swrcb.ca.gov 

Eric Becker 
Becke@rb9.swrcb.ca.gov 

Ben Neill 
Neilb@rb9.swrcb.ca.gov 

(858) 467-3272 
 

(858) 492-1785 
 

(858) 467-2983 
FAX:  (858) 571-6972

 
State Water Resources Control Board 
Division of Water Quality 
Storm Water Permit Section 
P.O. Box 1977 
Sacramento, CA 95812-1977 
Construction Inquiry Line: (916) 341-5537  
Web Site: http://www.waterboards.ca.gov/ 
e-mail:  stormwater@waterboards.ca.gov 

How to Obtain a List of State Certified Laboratories 
http://www.dhs.ca.gov/ps/ls/elap/html/lablist_county.htm 

Other Useful Web Sites 

California Stormwater Quality Association http://www.casqa.org/ 

California Department of Transportation  
 Environmental Program http://www.dot.ca.gov/hq/env/index.htm  

 Storm Water Management Program http://www.dot.ca.gov/hq/env/stormwater/ 
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7.0 Explanation of Sampling and Analysis Requirements 

The sampling and analysis provisions were added to the CGP in response to the writ of mandate 
issued in San Francisco BayKeeper v. California State Water Resources Control Board (Sacramento 
County Superior Court, No. 99CS01929).  The SWRCB has now been directed to provide 
explanation and direction for dischargers subject to the sampling and analysis requirements.  
One issue that is at the heart of this direction is that the SWRCB must explain how dischargers 
should interpret the results of the required sampling and analysis in deciding whether they are 
in compliance with the permit’s receiving water limitations requirements.  In essence, can the 
sampling and analysis results be used to provide a reliable answer to the question whether the 
discharge is causing or contributing to exceedance of water quality standards?  As is explained 
below, the answer is a qualified “yes,” in that the results must by used in concert with other 
information and in accordance with a logical process exercising best professional judgment.  The 
results from the sampling and analysis will provide information regarding whether or not the 
BMPs are effective, and may provide some evidence of causing or contributing to exceedance of 
water quality standards.  But the sampling and analysis requirements in a storm water permit 
are ultimately a diagnostic tool, and are not a guaranteed method of determining compliance 
with the receiving water limitations. 

7.1 Requirement for Compliance With Water Quality Standards 

The SWRCB is well aware of the requirement that it must issue industrial storm water permits, 
including the CGP, with requirements that require “strict compliance” with water quality 
standards.  (CWA §402(p)(3)(A).)  It is also aware that USEPA has concluded that in general it is 
not appropriate or legally required to include numeric, water quality-based effluent limitations 
in storm water permits.  (40 CFR 122.44(k)(2).)  In addition, we note that USEPA does not require 
sampling and analysis in industrial storm water permits (40 CFR §122.44(i)(4)) and it has elected 
not to include any sampling or analysis requirements in its own recently issued general 
construction permit.  (See, http://cfpub.epa.gov/npdes/stormwater/cgp.cfm.)  USEPA has 
explained the limitations of sampling and analysis in industrial storm water permits.  (See, 57 
Fed. Reg. 11394 et seq. (1992).) 

USEPA has addressed the relationship between BMPs and water quality standards, and has 
determined that almost all storm water discharges can be adequately controlled to meet water 
quality standards through BMPs.  (NPDES Storm Water Program Questions and Answers, 
1/21/04.)  USEPA states that to evaluate effectiveness, NPDES permits may at the discretion of 
the permitting authority require visual inspections, evaluation of environmental indicators or 
measurable goals, effluent monitoring, or in-stream monitoring. (Id.)  USEPA has made clear, 
both in its regulations and its guidance documents, that monitoring requirements are not 
necessary to enforce compliance with water quality standards.  (In fact, neither EPA nor any 
state we are aware of has chosen to include monitoring requirements equivalent to, or more 
robust than, those already in place in the CGP.)  Certainly, there is no legal requirement that the 
permitting authority must “prove” that a specific monitoring result is conclusive evidence of 
exceedance of a water quality standard.  USEPA has conducted studies and modeling showing 
that existing permit programs as of 2003 were already capable of controlling approximately 80-
90% of sediment runoff from construction sides, and that more stringent rules would remove 
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only 1% more.  (USEPA Withdrawal of Proposed Effluent Limitation Guideline for Construction 
Industry, Volume 69, Federal Register 22472 et seq., April 26, 2004.)  In conducting its state 
equivalency analysis, USEPA evaluated all states’ programs, including California’s, and 
determined that these were adequate and that further requirements were not mandated for 
compliance with federal law. 

In USEPA’s analysis of monitoring for construction (EPA-821-R-02-007), it concludes that 
planning monitoring for storm water is not possible because the flows are highly variable and 
temporarily stochastic.  USEPA also notes that several of the criteria that could be used have 
special measurement problems because they are based on trapping efficiency, which is very 
difficult to measure.  The most commonly used measurements, such as TSS, also have problems 
because to measure average or peak TSS it is necessary to measure TSS in the effluent over the 
duration of the outflow hydrograph as well as the flow rate.  This requires that multiple samples 
be taken and that the samples be centered around the peak discharge.  This is time consuming 
and difficult since the timing of an event and the timing of the peak discharge are not known 
beforehand.  The average concentration is a weighted concentration, using flow rate as a 
weighting function.   

USEPA also conducted an extensive evaluation of the literature to identify pollutants present in 
storm water discharges from construction sites.  They found that while the literature contains 
extensive information on pollutants present in storm water discharges from urban areas, there 
were little data available on pollutants present in storm water discharges from construction sites 
during the active construction phase, other than for sediment, TSS and turbidity.  USEPA was 
not able to identify sufficient data in the literature to warrant development of controls specific to 
pollutants other than sediment, TSS and turbidity in storm water discharges from construction 
sites.  Some literature suggests that pollutants adhere to sediment, so that regulating TSS should 
also act as a control for other pollutants.   

USEPA also evaluated the inclusion of organics, pesticides, and bacteria as potential pollutants 
of concern, but the literature indicated that control of these pollutants through conventional 
storm water management strategies is potentially much more difficult, and that there are little 
data linking their presence in storm water discharges directly with new land development 
activities.  Source control (implementation of BMPs) may factor greatly into controlling these 
pollutant sources. 

Permit compliance is based on the degree of control that can be achieved using various levels of 
pollution control technology (BMPs), a visual inspection requirement, coupled with parameter 
sampling in the instances where exposure has been determined.  A storm water sample for non-
visible pollutants indicating contamination is not conclusive proof of either a receiving water 
violation or of compliance with the Permit.  But, it should give the discharger enough 
information to eliminate the source, detain the discharge, improve the BMPs, or take whatever 
action is necessary to abate the problem. 

In the case of a direct discharge of sediment to a water body listed as impaired by sediment, 
sampling downstream of the discharge that shows a statistically significant increase in sediment 
over the upstream monitoring is strong evidence that the discharge from the construction site is 
causing or contributing to the impairment.  We have suggested, however, that dischargers who 
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conduct such sampling should also sample the effluent.  They may use the results of such 
sampling to overcome this presumption should the effluent sampling not be consistent with the 
downstream results.  The case of a direct discharge of sediment to a water body impaired by 
sediment is a far simpler case than discharges that are indirect, that contain pollutants for which 
there may be assimilative capacity, or that contain pollutants that may be diluted in the receiving 
water.  In those cases there is no simple way to conclude from sampling and analysis whether an 
applicable water quality standard is impacted by the storm water discharge.  Instead, the data 
are most useful in alerting the discharger to the need to review BMPs and source control and 
should trigger a visual inspection. 

The final determination as to whether discharges are in compliance with water quality standards 
will be made by RWQCBs through enforcement and other compliance activities.  The sampling 
and analysis results are relevant, as is visual inspection and evaluation of BMPs.  This method of 
assessment is known as “best professional judgment” and is consistent with USEPA’s approach 
to regulating storm water discharges.  This is the appropriate and lawful method of regulation 
pending adoption of effluent limitation guidelines by USEPA.  (CWA §301.) USEPAproposed 
such guidelines for construction sites, but decided against adopting effluent limitation guidelines 
for storm water discharges associated with construction activity.  (Effluent Guidelines 
Construction and Development Fact Sheet: Final Action – Selection of Non-Regulatory Option; 
EPA 821-F-04-001; March 2004; final action is at Volume 69, Federal Register 22472 et seq., April 
26, 2004.)  In taking this Final Action, USEPA concluded that the current system that allows 
states to develop their own programs is adequate and will result in “significant improvements in 
water quality and in the control of discharges of construction site stormwater runoff.”  In 
conducting its investigation of existing programs, USEPA found that every state already has 
regulations and programs in place that incorporate most of the provisions that USEPA 
considered in its most stringent proposal.  USEPA further states that the following components 
of a construction program are: (1) Require preparation of a SWPPP; (2) Require site inspections 
by dischargers on a regular basis; (3) Require a combination of erosion and sediment controls; 
and (3) Require stabilization of soils after construction.  USEPA decided that the existing 
programs (which do not require monitoring) are adequate and that any further regulatory 
requirements imposed by USEPA would be too costly and “would provide only marginal 
environmental improvements over regulations already in place.”  USEPA further concluded that 
additional controls would make housing unaffordable.  Even when USEPA initially proposed 
adopting an effluent limitation guideline, it rejected even considering any monitoring 
requirements.  In discussing the option of requiring monitoring in construction permits, USEPA 
listed several concerns, including that a national monitoring requirement would be impractical 
and that monitoring receiving waters at most construction sites is infeasible.  (Effluent Limitation 
Guidelines and New Source Performance Standards for the Construction and Development 
Category: Proposed Rule, 67 Federal Register 42644, 42658-9 (6/24/02).)  USEPA concluded that:  
“All of these factors would add significant expense to the construction process, with little or no 
added assurance in the effectiveness of control measures or expected environmental benefits.” 
(Id.) 
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7.2 Background Contamination 

The Court asked the SWRCB to explain the need for background (reference ) sampling for non-
visual pollutants.  In essence, the Court question is why is it relevant whether the construction 
activity “increased” the level of pollutants in the runoff if pre-existing pollutants in runoff could 
also be of concern.  There are several responses to this question.  First, the CGP is intended to be 
a permit for storm water discharges associated with construction activity.  (CWA  §402(p); 
construction that disturbs greater than one acre is considered an industrial activity  
(40  CFR §122.26(b)(14)(x) and (15).)  At this time, Congress has determined that it is not 
appropriate to regulate storm water runoff in general, and that only specified types of storm 
water discharges are subject to permitting.  In fact, even at industrial sites, only the portions of 
the site that are used for industrial activities are subject to permitting.  (40 CFR §122.26(b)(14).)  
Second, the focus of the CGP is on BMPs, and assuring that they are effective in preventing 
pollutants associated with construction activity from entering receiving waters.  Where there are 
pollutants entering receiving waters, the required action is, through the iterative process in the 
Receiving Water Limitations, to evaluate and improve BMPs.  Eliminating the source of 
contamination is the most direct and desirable approach to regulating construction runoff. 

Regardless of whether a construction site owner could be held liable for historical contaminants 
running off the site, the purpose of the “reference” sample is clear: the permit does not contain 
numeric effluent limitations and is based on the BMP approach.1  The two samples compare 
whether the BMPs that have been installed to prevent the non-visible pollutants associated with 
construction activity from entering receiving waters are effective.  If “control samples” were not 
taken, the use of sampling to help determine permit compliance would be thwarted.  If BMPs, 
including good housekeeping (source control) BMPs, are properly installed and maintained, they 
will effectively control the transportation of most pollutants.  The background sampling will 
verify this fact.  It is noted that the permit does require identification of historical pollutants, 
including pollutants that are the result of past usage.  (CGP section A.5.b.3.)  Sampling for these 
pollutants is required if the construction activity (e.g., disturbance of soil impacted by prior use) 
result in the mobilization and runoff of these pollutants. 

The Court stated that USEPA documents indicate that reference sample collection and 
comparison may be unsuitable for persistent bio-accumulative pollutants.  (The court cited 
USEPA’s Water Quality Guidance for the Great Lakes System: Supplementary Information 
Document (GLSID), at p. 63.)  A California Court of Appeal recently had occasion to discuss the 
appropriate regulation of persistent bio-accumulative pollutants in NPDES permits.  In 
Communities for a Better Environment v. SWRCB (2003) 109 Cal. App. 4th 1089 (hrg. denied), the 
court upheld a permit for a refinery that did not include final numeric effluent limitations for 
dioxins, which are bio-accumulative pollutants.  The court upheld an approach relying on BMPs 
and a watershed approach to dealing with persistent bio-accumulative pollutants through other 
methods, such as a TMDL.  The GLSID adopted by USEPA describes a watershed approach to 
controlling and eliminating persistent pollutants, which will include adoption of TMDLs.  (See, 
GLSID at p. 247)  It is not limited to adoption of NPDES permits, and does not even address 

                                                 
1 The Court has upheld this approach.  See, Ruling on Submitted Matter, San Francisco BayKeeper 
v. California SWRCB, p. 5-6. 
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construction storm water permits in the region.  The reference on page 63 concerns the 
appropriate approaches for TMDLs, not for construction storm water permits.  USEPA concludes 
in the GLSID that the TMDL process is the appropriate means of effectively addressing 
persistent bio-accumulative pollutants.  

Pollutants such as the Persistent Bio-accumulative and Toxic chemicals (PBT) currently being 
addressed under USEPA’s PBT initiative 2 are not closely associated with modern day 
construction activity.  The listed pesticides could possibly be found, however, as historic 
pollutants in the soil if the construction site had been used for agriculture prior to the 1970s (the 
1990s in the case of toxaphene).  Information about PBTs can be found through 
http://www.waterboards.ca.gov/water_issues/programs/stormwater/construction.shtml 
Persistent bio-accumulative pollutants are strongly associated with soils and soil particles, so an 
aggressive erosion and sediment control program combined with visual inspections is the most 
understandable and cost-effective  approach to controlling the discharge of such pollutants from 
construction activity. 

If the area that the construction site is located in has prior contamination from PBTs, such issues 
should be dealt with on a watershed-based approach, such as a TMDL for the particular 
pollutant.  The Construction CGP is not intended to address such issues.  On the other hand, the 
permit does require all dischargers to control soil erosion and the movement of products of 
erosion off the site via the storm water discharge.   Mobilization of pesticide residue by 
construction activity may trigger sampling and analysis requirements.   

7.3 Parameters to Sample for to Determine the Presence of Non-Visible 
Pollutants in Runoff 

It has been suggested that construction dischargers should consult the CTR, and then design a 
sampling strategy to sample their discharge for all non-visible CTR pollutants based on the 
numerical values provided.  The CTR pollutants and numerical limits, however, have limited 
relevance to construction activity or storm water pollution from construction sites.  The CTR 
pollutants currently known to be used and commonly found on construction sites can be found 
through http://www.waterboards.ca.gov/water_issues/programs/stormwater/construction.shtml 

Of greater concern for construction discharges are the pollutants found in materials used in large 
quantities throughout California and exposed throughout the rainy season such as cement, fly-
ash, and other recycled materials or by-products of combustion.  (But many of these materials 
may be visible in runoff, affecting color for example.)  The water quality standards for these 
materials will depend on their composition.  Some of the more common storm water pollutants 
from construction activity such as glyphosate (herbicides), diazinon and chlopyrifos (pesticides), 
nutrients (fertilizers), and molybdenum (lubricants) are not CTR pollutants. The use of diazinon 
and chlopyrifos is a common practice among landscaping professionals and may trigger 
sampling and analysis requirements if applications come into contact with storm water.   

Other more common storm water contamination problems resulting from construction activity 
such as high pH values from cement and gypsum, high pH and TSS from wash waters and 
                                                 
2 http://www.epa.gov/opptintr/pbt/aboutpbt.htm 
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chemical and fecal contamination from portable toilets are also not CTR pollutants.  Some of 
these constituents do have numeric water quality objectives in individual Basin Plans, but many 
do not and are subject to narrative water quality standards such as not causing toxicity.  This 
Fact Sheet provides direction on how to ascertain the applicable water quality standards for the 
receiving water.  Of more use will be information the SWRCB will distribute upon completion of 
a contract with the University of California, which will list the most common pollutants, describe 
which construction materials they are associated with, and suggest parameters for sampling. At 
this time, dischargers are encouraged to discuss these issues with RWQCB staff and their own 
knowledgeable representative or Storm Water Quality Professionals.. 

7.4 The Watershed Approach to Storm Water Permitting 

USEPA has endorsed a watershed approach to storm water permitting that focuses on BMPs in 
lieu of numeric effluent limitations and visual inspection and indicator monitoring in lieu of 
sampling for individual pollutant parameters.   (Questions and Answers Regarding 
Implementation of an Interim Permitting Approach for Water Quality-Based Effluent 
Limitations in Storm Water Permits, 61 Fed. Reg. 57424 (11/6/96)).  In a memorandum dated 
November 22, 2002, USEPA issued guidance on the interaction between storm water permits and 
TMDLs.  The memorandum explains that, even in the case where a TMDL has been finalized and 
a wasteload allocation established for storm water discharges, the inclusion of numeric effluent 
limitations will be “rare.”  The memorandum therefore discusses monitoring requirements in 
BMP-based permits.  It states that the monitoring should assess the effectiveness of the BMPs 
(i.e., appropriate monitoring is visual inspection) and if monitoring for storm water is required, it 
should be consistent with the state’s watershed approach. 

7.5 References and Record for this Guidance Document 

In preparing this guidance document, the SWRCB has relied upon numerous background 
materials including federal statutes, regulations and guidance materials.  These materials include 
Clean Water Act sections 303(d) and 402(p) and federal regulations implementing section 402(p) 
including 40 CFR sections 122.26, 122.44, 122.48, and Part 131.  The SWRCB has also relied 
several guidance documents from USEPA.  These include the preambles to the various storm 
water regulatory actions: 55 Fed. Reg. 47990 et seq. (11/16/90), 57 Fed. Reg. 11394 et seq. 
(4/2/92), and 64 Fed. Reg. 68722 et seq.  The SWRCB has relied on the Porter-Cologne Water 
Quality Control Act (Water Code section 13000 et seq.), and implementing state regulations at 
Title 23, California Code of Regulations.  The SWRCB has also relied on relevant court decisions, 
including: Communities for a Better Environment v. SWRCB (2003) 109 Cal. App. 4th 1089 (hrg. 
denied) (Water Boards have broad discretion in adopting effluent limitations for impaired 
waters).  The SWRCB has also reviewed the recently-adopted USEPA general construction 
permit, published at http://cfpub.epa.gov/npdes/stormwater/cgp.cfm. and USEPA’s decision 
not to adopt effluent limitations guidelines for storm water discharges from construction 
activities (Volume 69, Federal Register 22472 et seq., April 26, 2004)  The SWRCB has also 
reviewed the USEPA multi-sector general permit for industrial activities (65 Fed. Reg. 64746 et 
seq. (10/30/00) and a general construction permit issued by USEPA Region IV (65 Fed. Reg 
25122 et seq. (4/28/00).  The record also contains submittals received by the SWRCB from 
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interested persons including the Keepers organizations, the Building Industry Legal Defense 
Foundation and the California Building Industry Association. 
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APPENDIX A 
WATER QUALITY OBJECTIVES FOR SUSPENDED 

MATERIALS, SETTEABLE MATERIALS, SEDIMENT AND 
TURBIDITY 

Below is a compilation of the water quality objectives for suspended materials, setteable 
material, sediment and turbidity as of August 2003 for each of the Regional Water Quality 
Control Boards.  The water quality objectives are found in chapter 3 (unless otherwise noted) of 
the RWQCB’s Basin Water Quality Control Plan (Basin Plan).  Some of the weblinks go directly 
to Chapter 3 and others will go to the Basin Plan.  

North Coast Regional Water Quality Control Board – Region 1 

http://www.waterboards.ca.gov/northcoast/water_issues/programs/basin_plan/ 

Suspended Material 
Waters shall not contain suspended material in concentrations that cause nuisance or adversely 
affect beneficial uses. 

Setteable Material 
Waters shall not contain substances in concentrations that result in deposition of material that 
causes nuisance or adversely affect beneficial uses. 

Sediment 
The suspended sediment load and suspended sediment discharge rate of surface waters shall not 
be altered in such a manner as to cause nuisance or adversely affect beneficial uses. 

Turbidity 
Turbidity shall not be increased more than 20 percent above naturally occurring background 
levels.  Allowable zones of dilution within which higher percentages can be tolerated may be 
defined for specific discharges upon the issuance of discharge permits or waiver thereof. 

San Francisco Bay Regional Water Quality Control Board – Region 2 

http://www.waterboards.ca.gov/sanfranciscobay/basin_planning.shtml#2004basinplan

Sediment 
The suspended sediment load and suspended sediment discharge rate of surface waters shall not 
be altered in such a manner as to cause nuisance or adversely affect beneficial uses.  Controllable 
water quality factors shall not cause a detrimental increase in the concentrations of toxic 
pollutants in sediments or aquatic life. 

Setteable Material 
Waters shall not contain substances in concentrations that result in the deposition of material 
that cause nuisance or adversely affect beneficial uses. 
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Suspended Material 
Waters shall not contain suspended material in concentrations that cause nuisance or adversely 
affect beneficial uses. 

Turbidity 
Waters shall be free of changes in turbidity that cause nuisance or adversely affect beneficial 
uses. Increases from normal background light penetration or turbidity relatable to waste 
discharge shall not be greater than 10 percent in areas where natural turbidity is greater than   50 
NTU. 

Central Coast Regional Water Quality Control Board – Region 3 

http://www.waterboards.ca.gov/centralcoast/publications_forms/publications/basin_plan/index.shtml

Suspended Material 
Waters shall not contain suspended material in concentrations that cause nuisance or adversely 
affect beneficial uses. 

Setteable Material 
Waters shall not contain setteable material in concentrations that result in deposition of material 
that causes nuisance or adversely affects beneficial uses.  

Sediment 
The suspended sediment load and suspended sediment discharge rate of surface waters shall not 
be altered in such a manner as to cause nuisance or adversely affect beneficial uses.  

Turbidity 
Waters shall be free of changes in turbidity that cause nuisance or adversely affect beneficial 
uses.   

Increase in Turbidity attributable to controllable factors shall not exceed the following limits: 

1. Where natural turbidity is between 0 and 50 Jackson Turbidity Units (JTU), increases shall 
not exceed 20 percent. 

2. Where natural turbidity is between 50 and 100 JTU, increases shall not exceed 10 JTU 
3. Where natural turbidity is greater than 100 JTU, increases shall not exceed 10 percent. 
Allowable zones of dilution within which higher concentrations will be tolerated will be defined 
for each discharge in discharge permits.  

Los Angeles Regional Water Quality Control Board -  Region 4 

http://www.waterboards.ca.gov/losangeles/water_issues/programs/basin_plan/

 
 Solid, Suspended, or Setteable Materials 
Waters shall not contain suspended or setteable material in concentrations that cause nuisance or 
adversely affect beneficial uses.  
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Turbidity 
Waters shall be free of changes in turbidity that cause nuisance or adversely affect beneficial 
uses.  Increases in natural turbidity attributable to controllable factors shall not exceed the 
following limits: 

Where natural turbidity is between 0 and 50 NTU, increases shall not exceed 20%. 

Where natural turbidity is greater than 50 NTU, increases shall not exceed 10%. 

Allowable zones of initial dilution within which higher concentrations will be tolerated may be 
defined for each discharge in specific Waste Discharge Requirements.   

Central Valley Regional Water Quality Control Board – Region 5 

Sacramento River and San Joaquin River Basins 

http://www.waterboards.ca.gov/centralvalley/water_issues/basin_plans/index.shtml

Sediment 
The suspended sediment load and suspended sediment discharge rate of surface waters shall not 
be altered in such a manner as to cause nuisance or adversely affect beneficial uses. 

Setteable Material 
Waters shall not contain substances in concentrations that result in the deposition of material 
that causes nuisance or adversely affects beneficial uses. 

Suspended Material 
Waters shall not contain suspended material in concentrations that cause nuisance or adversely 
affect beneficial uses. 

Turbidity 
Waters shall be free of changes in turbidity that cause nuisance or adversely affect beneficial 
uses.  Increases in turbidity attributable to controllable water quality factors shall not exceed the 
following limits:  

• Where natural turbidity is between 0 and 5 Nephelometric Turbidity Units (NTUs), 
increases shall not exceed 1 NTU. 

• Where natural turbidity is between 5 and 50 NTUs, increases shall not exceed 20 percent. 
• Where natural turbidity is between 50 and 100 NTUs, increases shall not exceed 10 NTUs. 
• Where natural turbidity is greater than 100 NTUs, increases shall not exceed 10 percent.   
 
In determining compliance with the above limits, appropriate averaging periods may be applied 
provided that beneficial uses will be fully protected.   

Exceptions to the above limits will be considered when a dredging operation can cause an 
increase in turbidity.  In those cases, an allowable zone of dilution within which turbidity in 
excess of the limits may be tolerated will be defined for the operation and prescribed in a 
discharge permit. 
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For Folsom Lake (50) and American River (Folsom Dam to Sacramento River) (51), except for 
periods of storm runoff, the turbidity shall be less than or equal 10 NTUs.  To the extent of any 
conflict with the general turbidity objective, the more stringent applies. 

For Delta waters, the general objectives for turbidity apply subject to the following: except for 
periods of storm runoff, the turbidity of Delta waters shall not exceed 50 NTUs in the waters of 
the Central Delta and 150 NTUs in other Delta waters. Exceptions to the Delta specific objectives 
will be considered when a dredging operation can cause an increase in turbidity.  In this case, an 
allowable zone of dilution within which turbidity in excess of limits can be tolerated will be 
defined for the operation and prescribed in a discharge permit. 

Tulare Lake Basin 

http://www.waterboards.ca.gov/centralvalley/water_issues/basin_plans/index.shtmlf 

Sediment 
The suspended sediment load and suspended sediment discharge rate of waters shall not be 
altered in such a manner as to cause nuisance or adversely affect beneficial uses. 

Setteable Material 
Waters shall not contain substances in concentrations that result in the deposition of material 
that causes nuisance or adversely affects beneficial uses. 

Suspended Material 
Waters shall not contain suspended material in concentrations that cause nuisance or adversely 
affect beneficial uses. 

Turbidity 
Waters shall be free of changes in turbidity that cause nuisance or adversely affect beneficial 
uses.  Increases in turbidity attributable to controllable water quality factors shall not exceed the 
following limits: 

• Where natural turbidity is between 0 and 5 Nephelometric Turbidity Units (NTUs), 
increases shall not exceed 1 NTU. 

• Where natural turbidity is between 5 and 50 NTUs, increases shall not exceed 20 percent. 
• Where natural turbidity is equal to or between 50 and 100 NTUs, increases shall not exceed 

10 NTUs. 
• Where natural turbidity is greater than 100 NTUs, increases shall not exceed 10 percent.  
 
In determining compliance with the above limits, the Regional Water Board may prescribe 
appropriate averaging periods provided that beneficial uses will be fully protected.  

Lahontan Regional Water Quality Control Board -  Region 6 

http://www.waterboards.ca.gov/lahontan/water_issues/programs/basin_plan/index.shtml 
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Sediment 
The suspended sediment load and suspended sediment discharge rate of surface waters shall not 
be altered in such a manner as to cause nuisance or adversely affect the water for beneficial uses. 

Setteable Materials 
Waters shall not contain substances in concentrations that result in deposition of material that 
causes nuisance or that adversely affects the water for beneficial uses.  For natural high quality 
waters, the concentration of setteable materials shall not be raised by more that 0.1 milliliter per 
liter. 

Suspended Materials 
Waters shall not contain suspended materials in concentrations that cause nuisance or that 
adversely affects the water for beneficial uses.  For natural high quality waters, the concentration 
of total suspended materials shall not be altered to the extent that such alterations are discernible 
at the 10 percent significance level. 

Turbidity 
Waters shall be free of changes in turbidity that cause nuisance or adversely affect the water for 
beneficial uses. Increases in turbidity shall not exceed natural levels by more than 10 percent. 

Colorado River Basin Regional Water Quality Control Board – Region 7 

http://www.waterboards.ca.gov/coloradoriver/water_issues/programs/basin_planning/

Suspended Solids and Setteable Solids  
Discharges of wastes or wastewater shall not contain suspended or setteable solids in 
concentrations which increase the turbidity of receiving waters, unless it can be demonstrated to 
the satisfaction of the RWQCB that such alteration in turbidity does not adversely affect 
beneficial uses.  

Sediment  
The suspended sediment load and suspended sediment discharge rate to surface waters shall not 
be altered in such a manner as to cause nuisance or adversely affect beneficial uses.  

Turbidity 
Waters shall be free of changes in turbidity that cause nuisance or adversely affect beneficial 
uses.  

Santa Ana River Regional Water Quality Control Board – Region 8 

http://www.waterboards.ca.gov/santaana/water_issues/programs/basin_plan/index.shtml

(See Chapter 4) 

Solids, Suspended and Setteable 
Enclosed bays and estuaries shall not contain suspended or setteable solids in amounts which 
cause a nuisance or adversely affect beneficial uses as a result of controllable water quality 
factors. 
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Turbidity 
Increases in turbidity which result from controllable water quality factors shall comply with the 
following: 

Natural Turbidity    Maximum Increase 
0-50 NTU      20% 
50-100 NTU      10 NTU 
Greater than 100 NTU    10%  
 

All enclosed bay and estuaries of the region shall be free of changes in turbidity which adversely 
affect beneficial uses 

San Diego Regional Water Quality Control Board – Region 9 

http://www.waterboards.ca.gov/coloradoriver/water_issues/programs/basin_planning/

Sediment 
The suspended sediment load and suspended sediment discharge rate of surface waters shall not 
be altered in such a manner as to cause nuisance or adversely affect beneficial uses.  

Suspended and Setteable Solids 
Water shall not contain suspended and setteable solids in concentrations of solids that cause 
nuisance or adversely affect beneficial uses.  

Turbidity 
Waters shall be free of changes in turbidity that cause nuisance or adversely affect beneficial 
uses. 

Inland surface water shall not contain turbidity in excess of the numerical objectives described in 
Table 3-2.  (This is reference to the Basin Plan; this table can be found via the weblink to the 
Region 9 Basin Plan). 

Ground waters shall not contain turbidity in excess of the numerical objectives described in 
Table 3-3.  (This is reference to the Basin Plan; this table can be found via the weblink to the 
Region 9 Basin Plan.) 

The transparency of waters in lagoons and estuaries shall not be less than 50% of the depth at 
locations where measurement is made by means of a standard Secchi disk, except where lesser 
transparency is caused by rainfall runoff from undisturbed areas and dredging projects 
conducted in conformance with waste discharge requirements of the RWQCB.  With these two 
exceptions, increases in turbidity attributable to controllable water quality factors shall not 
exceed the following limits: 

Natural Turbidity    Maximum Increase 
0- 50 NTU     20% over natural turbidity level 
50 – 100 NTU     10 NTU 
Greater than 100 NTU   10% over natural turbidity level 
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In addition, within San Diego Bay, the transparency of bay waters, insofar as it may be 
influenced by any controllable factor, either directly or through induced conditions, shall not be 
less that 8 feet in more than  

20 percent of the readings in any zone, as measured by standard Secchi disk.  Wherever the 
waster is less than 10 feet deep, the Secchi disk reading shall not be less than 80 percent of the 
depth in more than 20 percent of the readings in any zone.  
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STATE WATER RESOURCES CONTROL BOARD (SWRCB) 
ORDER NO. 99 - 08 - DWQ 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 
GENERAL PERMIT NO. CAS000002 

 
WASTE DISCHARGE REQUIREMENTS (WDRS) 

FOR 
  DISCHARGES OF STORM WATER RUNOFF ASSOCIATED WITH 

CONSTRUCTION ACTIVITY 
 
 
 
 
The State Water Resources Control Board finds that: 
 
1. Federal regulations for controlling pollutants in storm water runoff discharges were 

promulgated by the U.S. Environmental Protection Agency (USEPA) on November 16, 1990 
(40 Code of Federal Regulations (CFR) Parts 122, 123, and 124).  The regulations require 
discharges of storm water to surface waters associated with construction activity including 
clearing, grading, and excavation activities (except operations that result in disturbance of 
less than five acres of total land area and which are not part of a larger common plan of 
development or sale) to obtain an NPDES permit and to implement Best Available 
Technology Economically Achievable (BAT) and Best Conventional Pollutant Control 
Technology (BCT) to reduce or eliminate storm water pollution. 

 
On December 8, 1999 federal regulations promulgated by USEPA (40CFR Parts 9, 122, 123, 
and 124) expanded the NPDES storm water program to include storm water discharges from 
municipal separate storm sewer systems (MS4s) and construction sites that were smaller than 
those previously included in the program.  Federal regulation 40 CFR § 122.26(b)(15) 
defines small construction activity as including clearing, grading, and excavating that result 
in land disturbance of equal to or greater than one acre or less than five acres or is part of a 
larger common plan of development or sale.  Permit applications for small construction 
activities are due by March 10, 2003. 

 
2. This General Permit regulates pollutants in discharges of storm water associated with 

construction activity (storm water discharges) to surface waters, except from those areas 
on Tribal Lands; Lake Tahoe Hydrologic Unit; construction projects which disturb less 
than one acre, unless part of a larger common plan of development or sale; and storm 
water discharges which are determined ineligible for coverage under this General Permit 
by the California Regional Water Quality Control Boards (RWQCBs).  Attachment 1 
contains addresses and telephone numbers of each RWQCB office. 

 
3. This General Permit does not preempt or supersede the authority of local storm water 

management agencies to prohibit, restrict, or control storm water discharges to separate 
storm sewer systems or other watercourses within their jurisdiction, as allowed by State 
and Federal law.  
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4. To obtain authorization for proposed storm water discharges to surface waters, pursuant 

to this General Permit, the landowner (discharger) must submit a Notice of Intent (NOI) 
with a vicinity map and the appropriate fee to the SWRCB prior to commencement of 
construction activities. In addition, coverage under this General Permit shall not occur 
until the applicant develops a Storm Water Pollution Prevention Plan (SWPPP) in 
accordance with the requirements of Section A of this permit for the project.  For 
proposed construction activity conducted on easements or on nearby property by 
agreement or permission, or by an owner or lessee of a mineral estate (oil, gas, 
geothermal, aggregate, precious metals, and/or industrial minerals) entitled to conduct the 
activities, the entity responsible for the construction activity must submit the NOI and 
filing fee and shall be responsible for development of the SWPPP.   

 
5. If an individual NPDES Permit is issued to a discharger otherwise subject to this General 

Permit or if an alternative General Permit is subsequently adopted which covers storm 
water discharges regulated by this General Permit, the applicability of this General 
Permit to such discharges is automatically terminated on the effective date of the 
individual permit or the date of approval for coverage under the subsequent General 
Permit. 

 
6. This action to adopt an NPDES permit is exempt from the provisions of the California 

Environmental Quality Act (Public Resources Code Section 21100, et seq.) in accordance 
with section 13389 of the California Water Code. 

 
7. The SWRCB adopted the California Ocean Plan, and the RWQCBs have adopted and the 

SWRCB has approved Water Quality Control Plans (Basin Plans).  Dischargers regulated 
by this General Permit must comply with the water quality standards in these Basin Plans 
and subsequent amendments thereto.  

 
8.  The SWRCB finds storm water discharges associated with construction activity to be a 

potential significant sources of pollutants.  Furthermore, the SWRCB finds that storm 
water discharges associated with construction activities have the reasonable potential to 
cause or contribute to an excursion above water quality standards for sediment in the 
water bodies listed in Attachment 3 to this permit.  

 
9. It is not feasible at this time to establish numeric effluent limitations for pollutants in 

storm water discharges from construction activities.  Instead, the provisions of this 
General Permit require implementation of Best Management Practices (BMPs) to control 
and abate the discharge of pollutants in storm water discharges.   

  
10. Discharges of non-storm water may be necessary for the completion of certain 

construction projects.  Such discharges include, but are not limited to:  irrigation of 
vegetative erosion control measures, pipe flushing and testing, street cleaning, and 
dewatering.  Such discharges are authorized by this General Permit as long as they (a) do 
comply with Section A.9 of this General Permit, (b) do not cause or contribute to 
violation of any water quality standard, (c) do not violate any other provision of this 
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General Permit, (d) do not require a non-storm water permit as issued by some RWQCBs, 
and (e) are not prohibited by a Basin Plan.  If a non-storm water discharge is subject to a 
separate permit adopted by a RWQCB, the discharge must additionally be authorized by 
the RWQCB permit. 

 
11. Following adoption of this General Permit, the RWQCBs shall enforce the provisions 

herein including the monitoring and reporting requirements. 
 
12. Following public notice in accordance with State and Federal laws and regulations, the 

SWRCB in a public meeting on June 8, 1998, heard and considered all comments.  The 
SWRCB has prepared written responses to all significant comments. 

 
13. This Order is an NPDES permit in compliance with section 402 of the Clean Water Act 

(CWA) and shall take effect upon adoption by the SWRCB provided the Regional 
Administrator of the USEPA has no objection.  If the USEPA Regional Administrator 
objects to its issuance, the General Permit shall not become effective until such objection 
is withdrawn. 

 
14. This General Permit does not authorize discharges of fill or dredged material regulated 

by the U.S. Army Corps of Engineers under CWA section 404 and does not constitute a 
waiver of water quality certification under CWA section 401. 

 
15 The Monitoring Program and Reporting Requirements are modified in compliance with a 

judgment in the case of San Francisco BayKeeper, et al. v. State Water Resources 
Control Board.  The modifications include sampling and analysis requirements for direct 
discharges of sediment to waters impaired due to sediment and for pollutants that are not 
visually detectable in runoff that may cause or contribute to an exceedance of water 
quality objectives. 

 
16 Storm water discharges associated with industrial activity that are owned or operated by 

municipalities serving populations less than 100,000 people are no longer exempt from 
the need to apply for or obtain a storm water discharge permit.  A temporary exemption, 
which was later extended by USEPA, was provided under section 1068(c) of the 
Intermodal Surface Transportation and Efficiency Act (ISTEA) of 1991.  Federal 
regulation 40 CFR § 122.26(e)(1)(ii) requires the above municipalities to submit permit 
application by March 10, 2003. 

 
17 This permit may be reopened and modified to include different monitoring requirements 

for small construction activity than for construction activity over five (5) acres. 
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IT IS HEREBY ORDERED that all dischargers who file an NOI indicating their intention to be 
regulated under the provisions of this General Permit shall comply with the following: 
 
A. DISCHARGE PROHIBITIONS: 
 

1. Authorization pursuant to this General Permit does not constitute an exemption to 
applicable discharge prohibitions prescribed in Basin Plans, as implemented by 
the nine RWQCBs. 

 
2. Discharges of material other than storm water which are not otherwise authorized 

by an NPDES permit to a separate storm sewer system (MS4) or waters of the 
nation are prohibited, except as allowed in Special Provisions for Construction 
Activity, C.3. 

 
3. Storm water discharges shall not cause or threaten to cause pollution, 

contamination, or nuisance. 
 

4.  Storm water discharges regulated by this General Permit shall not contain a 
hazardous substance equal to or in excess of a reportable quantity listed in  

  40 CFR Part 117 and/or 40 CFR Part 302. 
 
B.    RECEIVING WATER LIMITATIONS: 
 

1. Storm water discharges and authorized nonstorm water discharges to any surface 
or ground water shall not adversely impact human health or the environment. 
 

2.  The SWPPP developed for the construction activity covered by this General 
Permit shall be designed and implemented such that storm water discharges and 
authorized nonstorm water discharges shall not cause or contribute to an 
exceedance of any applicable water quality standards contained in a Statewide 
Water Quality Control Plan and/or the applicable RWQCB’s Basin Plan. 
 

3. Should it be determined by the discharger, SWRCB, or RWQCB that storm water 
discharges and/or authorized nonstorm water discharges are causing or 
contributing to an exceedance of an applicable water quality standard, the 
discharger shall: 

 
a. Implement corrective measures immediately following discovery that 

water quality standards were exceeded, followed by notification to the 
RWQCB by telephone as soon as possible but no later than 48 hours after 
the discharge has been discovered.  This notification shall be followed by 
a report within 14-calender days to the appropriate RWQCB, unless 
otherwise directed by the RWQCB, describing (1) the nature and cause of 
the water quality standard exceedance; (2) the BMPs currently being 
implemented;  (3) any additional BMPs which will be implemented to 
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prevent or reduce pollutants that are causing or contributing to the 
exceedance of water quality standards; and (4) any maintenance or repair 
of BMPs.  This report shall include an implementation schedule for 
corrective actions and shall describe the actions taken to reduce the 
pollutants causing or contributing to the exceedance. 
 

b. The discharger shall revise its SWPPP and monitoring program 
immediately after the report to the RWQCB to incorporate the additional 
BMPs that have been and will be implemented, the implementation 
schedule, and any additional monitoring needed. 
 

c. Nothing in this section shall prevent the appropriate RWQCB from 
enforcing any provisions of this General Permit while the discharger 
prepares and implements the above report. 

 
C. SPECIAL PROVISIONS FOR CONSTRUCTION ACTIVITY: 
 

1. All dischargers shall file an NOI and pay the appropriate fee for construction 
activities conducted at each site as required by Attachment 2:  Notice of Intent--
General Instructions. 

 
2. All dischargers shall develop and implement a SWPPP in accordance with  

Section A:  Storm Water Pollution Prevention Plan.  The discharger shall 
implement controls to reduce pollutants in storm water discharges from their 
construction sites to the BAT/BCT performance standard. 

 
3. Discharges of non-storm water are authorized only where they do not cause or 

contribute to a violation of any water quality standard and are controlled through 
implementation of appropriate BMPs for elimination or reduction of pollutants.  
Implementation of appropriate BMPs is a condition for authorization of non-
storm water discharges.  Non-storm water discharges and the BMPs appropriate 
for their control must be described in the SWPPP.  Wherever feasible, alternatives 
which do not result in discharge of nonstorm water shall be implemented in 
accordance with Section A.9. of the SWPPP requirements. 

 
4. All dischargers shall develop and implement a monitoring program and reporting 

plan in accordance with Section B:  Monitoring Program and Reporting 
Requirements. 

 
5. All dischargers shall comply with the lawful requirements of municipalities, 

counties, drainage districts, and other local agencies regarding discharges of 
storm water to separate storm sewer systems or other watercourses under their 
jurisdiction, including applicable requirements in municipal storm water 
management programs developed to comply with NPDES permits issued by the 
RWQCBs to local agencies. 
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6. All dischargers shall comply with the standard provisions and reporting 
requirements contained in Section C:  Standard Provisions. 

 
7. The discharger may terminate coverage for a portion of the project under this 

General Permit when ownership of a portion of this project has been transferred 
or when a phase within this multi-phase project has been completed.  When 
ownership has transferred, the discharger must submit to its RWQCB a Change of 
Information Form (COI) Attachment 4 with revised site map and the name, 
address and telephone number of the new owner(s). Upon transfer of title, the 
discharger should notify the new owner(s) of the need to obtain coverage under 
this General Permit.  The new owner must comply with provisions of Sections A. 
2. (c) and  

 B. 2. (b) of this General Permit. To terminate coverage for a portion of the project 
when a phase has been completed, the discharger must submit to its RWQCB a 
COI with a revised map that identifies the newly delineated site. 

 
8. The discharger may terminate coverage under this General Permit for a complete 

project by submitting to its RWQCB a Notice of Termination Form (NOT), and 
the post-construction BMPs plan according to Section A.10 of this General  
Permit.  Note that a construction project is considered complete only when all 
portions of the site have been transferred to a new owner; or the following 
conditions have been met:  

 
a. There is no potential for construction related storm water pollution, 

 
b. All elements of the SWPPP have been completed, 

 
c. Construction materials and waste have been disposed of properly,  
 
d. The site is in compliance with all local storm water management 

requirements, and  
 
e. A post-construction storm water management plan is in place as described 

in the site’s SWPPP. 
 

9.  This General Permit expires five years from the date of adoption. 
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D. REGIONAL WATER QUALITY CONTROL BOARD (RWQCB) AUTHORITIES: 
 

1. RWQCBs shall: 
 

a. Implement the provisions of this General Permit.  Implementation of this 
General Permit may include, but is not limited to requesting the submittal 
of SWPPPS, reviewing SWPPPs, reviewing monitoring reports, 
conducting compliance inspections, and taking enforcement actions. 

 
b. Issue permits as they deem appropriate to individual dischargers, 

categories of dischargers, or dischargers in a geographic area.  Upon 
issuance of such permits by a RWQCB, the affected dischargers shall no 
longer be regulated by this General Permit. 

 
2. RWQCBs may require, on a case-by-case basis, the inclusion of an analysis of 

potential downstream impacts on receiving waterways due to the permitted 
construction.  

 
3. RWQCBs may provide information to dischargers on the development and 

implementation of SWPPPs and monitoring programs and may require revisions 
to SWPPPs and monitoring programs.  

 
4. RWQCBs may require dischargers to retain records for more than three years. 

 
5. RWQCBs may require additional monitoring and reporting program requirements 

including sampling and analysis of discharges to water bodies listed in 
Attachment 3 to this permit.  Additional requirements imposed by the RWQCB 
should be consistent with the overall monitoring effort in the receiving waters. 

 
6. RWQCBs may issue individual NPDES permits for those construction activities 

found to be ineligible for coverage under this permit. 
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CERTIFICATION 
 
The undersigned, Administrative Assistant to the Board, does hereby certify that the foregoing is 
a full, true, and correct copy of an order duly and regularly adopted at a meeting of the State 
Water Resources Control Board held on August 19, 1999. 
 
 
 
AYE:  James M. Stubchaer 
   Mary Jane Forster 
   John W. Brown 
   Arthur G. Baggett, Jr. 
 
NO:   None 
 
 
ABSENT: None 
 
 
ABSTAIN: None 
 
 
 
 
 
                               /s/                                       
    Maureen Marché 
    Administrative Assistant to the Board 
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SECTION A:  STORM WATER POLLUTION PREVENTION PLAN 
 
1. Objectives 
 

A Storm Water Pollution Prevention Plan (SWPPP) shall be developed and implemented 
to address the specific circumstances for each construction site covered by this General 
Permit.  The SWPPP shall be certified in accordance with the signatory requirements of 
section C, Standard Provision for Construction Activities (9).  The SWPPP shall be 
developed and amended or revised, when necessary, to meet the following objectives: 

 
a.  Identify all pollutant sources including sources of sediment that may affect the 

quality of storm water discharges associated with construction activity (storm 
water discharges) from the construction site, and 

 
b. Identify non-storm water discharges, and 

 
c. Identify, construct, implement in accordance with a time schedule, and maintain 

Best Management Practices (BMPs) to reduce or eliminate pollutants in storm 
water discharges and authorized nonstorm water discharges from the construction 
site during construction, and  

 
 d. Develop a maintenance schedule for BMPs installed during construction designed 

to reduce or eliminate pollutants after construction is completed (post-
construction BMPs). 

 
e. Identify a sampling and analysis strategy and sampling schedule for discharges 

from construction activity which discharge directly into water bodies listed on 
Attachment 3.  (Clean Water Act Section 303(d) [303(d)]  Water Bodies listed for 
Sedimentation). 

 
f. For all construction activity, identify a sampling and analysis strategy and 

sampling schedule for discharges that have been discovered through visual 
monitoring to be potentially contaminated by pollutants not visually detectable in 
the runoff. 

  
 
2. Implementation Schedule 
  

a.  For construction activity commencing on or after adoption of this General Permit, 
the SWPPP shall be developed prior to the start of soil-disturbing activity in 
accordance with this Section and shall be implemented concurrently with 
commencement of soil-disturbing activities. 

 
b. Existing permittees engaging in construction activities covered under the terms of 

the previous General Construction Permit SWPPP (WQ Order No.92-08-DWQ) 
shall continue to implement their existing SWPPP and shall implement any 
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necessary revisions to their SWPPP in accordance with this Section of the 
General Permit in a timely manner, but in no case more than 90-calender days 
from the date of adoption of this General Permit.  

 
c. For ongoing construction activity involving a change of ownership of property, 

the new owner shall review the existing SWPPP and amend if necessary, or 
develop a new SWPPP within 45-calender days. 

 
d. Existing permittees shall revise their SWPPP in accordance with the sampling and 

analysis modifications prior to August 1, 2001. For ongoing construction activity 
involving a change of ownership the new owner shall review the existing SWPPP 
and amend the sampling and analysis strategy, if required, within 45 days.  For 
construction activity commencing after the date of adoption, the SWPPP shall be 
developed in accordance with the modification language adopted. 

 
 

3. Availability 
 

The SWPPP shall remain on the construction site while the site is under construction 
during working hours, commencing with the initial construction activity and ending with 
termination of coverage under the General Permit.   

 
4. Required Changes 
 

a.  The discharger shall amend the SWPPP whenever there is a change in 
construction or operations which may affect the discharge of pollutants to surface 
waters, ground waters, or a municipal separate storm sewer system (MS4).  The 
SWPPP shall also be amended if the discharger violates any condition of this 
General Permit or has not achieved the general objective of reducing or 
eliminating pollutants in storm water discharges.  If the RWQCB determines that 
the discharger is in violation of this General Permit, the SWPPP shall be amended 
and implemented in a timely manner, but in no case more than 14-calendar days 
after notification by the RWQCB.  All amendments should be dated and directly 
attached to the SWPPP. 
 

b. The RWQCB or local agency with the concurrence of the RWQCB may require 
the discharger to amend the SWPPP. 

 
5. Source Identification 
 

The SWPPP shall include: (a) project information and (b) pollutant source identification 
combined with an itemization of those BMPs specifically chosen to control the pollutants 
listed. 

  
 a. Project Information 
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(1) The SWPPP shall include a vicinity map locating the project site with 
respect to easily identifiable major roadways, geographic features, or 
landmarks.  At a minimum, the map must show the construction site 
perimeter, the geographic features surrounding the site, and the general 
topography. 

 
(2) The SWPPP shall include a site map(s) which shows the construction 

project in detail, including the existing and planned paved areas and 
buildings.   

 
(a) At a minimum, the map must show the construction site perimeter; 

existing and proposed buildings, lots, roadways, storm water 
collection and discharge points; general topography both before 
and after construction; and the anticipated discharge location(s) 
where the storm water from the construction site discharges to a 
municipal storm sewer system or other water body.  

 
(b) The drainage patterns across the project area must clearly be 

shown on the map, and the map must extend as far outside the site 
perimeter as necessary to illustrate the relevant drainage areas.  
Where relevant drainage areas are too large to depict on the map, 
map notes or inserts illustrating the upstream drainage areas are 
sufficient.   

 
(c) Temporary on-site drainages to carry concentrated flow shall be 

selected to comply with local ordinances, to control erosion, to 
return flows to their natural drainage courses, and to prevent 
damage to downstream properties.  

 
3. Information presented in the SWPPP may be represented either by 

narrative or by graphics.  Where possible, narrative descriptions should be 
plan notes. Narrative descriptions which do not lend themselves to plan 
notes can be contained in a separate document which must be referenced 
on the plan.   

 
 b. Pollutant Source and BMP Identification 

 
The SWPPP shall include a description of potential sources which are likely to 
add pollutants to storm water discharges or which may result in nonstorm water 
discharges from the construction site.  Discharges originating from off-site which 
flow across or through areas disturbed by construction that may contain pollutants 
should be reported to the RWQCB.  
 
The SWPPP shall: 

 

0011776



 

 Page 12 
 

(1) Show drainage patterns and slopes anticipated after major grading 
activities are completed.  Runoff from off-site areas should be prevented 
from flowing through areas that have been disturbed by construction 
unless appropriate conveyance systems are in place.  The amount of 
anticipated storm water run-on must be considered to determine the 
appropriateness of the BMPs chosen.  Show all calculations for 
anticipated storm water run-on, and describe all BMPs implemented to 
divert off-site drainage described in section A. 5 a. (2) (c) around or 
through the construction project.   

 
(2) Show the drainage patterns into each on-site storm water inlet point or 

receiving water.  Show or describe the BMPs that will protect operational 
storm water inlets or receiving waters from contaminated discharges other 
than sediment discharges, such as, but not limited to:  storm water with 
elevated pH levels from contact with soil amendments such as lime or 
gypsum; slurry from sawcutting of concrete or asphalt ;washing of 
exposed aggregate concrete; concrete rinse water; building washing 
operations; equipment washing operations; minor street washing 
associated with street delineation; and/or sealing and paving activities 
occurring during rains.  

 
(3) Show existing site features that, as a result of known past usage, may 

contribute pollutants to storm water, (e.g., toxic materials that are known 
to have been treated, stored, disposed, spilled, or leaked onto the 
construction site).  Show or describe the BMPs implemented to minimize 
the exposure of storm water to contaminated soil or toxic materials. 

 
 (4)  Show areas designated for the (a) storage of soil or waste, (b) vehicle 

storage and service areas, (c) construction material loading, unloading, 
and access areas, (d) equipment storage, cleaning, and maintenance areas. 

 
(5) Describe the BMPs for control of discharges from waste handling and 

disposal areas and methods of on-site storage and disposal of construction 
materials and construction waste.  Describe the BMPs designed to 
minimize or eliminate the exposure of storm water to construction 
materials, equipment, vehicles, waste storage areas, or service areas.  The 
BMPs described shall be in compliance with Federal, State, and local 
laws, regulations, and ordinances. 

 
(6) Describe all post-construction BMPs for the project, and show the location 

of each BMP on the map.  (Post-construction BMPs consist of permanent 
features designed to minimize pollutant discharges, including sediment, 
from the site after construction has been completed.)  Also, describe the 
agency or parties to be the responsible party for long-term maintenance of 
these BMPs. 
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(7) Show the locations of direct discharge from the construction site into a 
Section 303(d) list water body.  Show the designated sampling locations in 
the receiving waters, which represent the prevailing conditions of the 
water bodies upstream of the construction site discharge and immediately 
downstream from the last point of discharge. 

(8) Show the locations designated for sampling the discharge from areas 
identified in Section A. 5. b. (2), (3), and (4) and Section A. 5. c. (1) and 
(2).  Samples shall be taken should visual monitoring indicate that there 
has been a breach, malfunction, leakage, or spill from a BMP which could 
result in the discharge in storm water of pollutants that would not be 
visually detectable, or if storm water comes into contact with soil 
amendments or other exposed materials or contamination and is allowed 
to be discharged.  Describe the sampling procedure, location, and rationale 
for obtaining the uncontaminated sample of storm water. 

 
c.  Additional Information 

 
(1) The SWPPP shall include a narrative description of pollutant sources and 

BMPs that cannot be adequately communicated or identified on the site 
map.  In addition, a narrative description of preconstruction control 
practices (if any) to reduce sediment and other pollutants in storm water 
discharges shall be included. 

 
(2) The SWPPP shall include an inventory of all materials used and activities 

performed during construction that have the potential to contribute to the 
discharge of pollutants other than sediment in storm water.  Describe the 
BMPs selected and the basis for their selection to eliminate or reduce 
these pollutants in the storm water discharges. 

 
(3) The SWPPP shall include the following information regarding the 

construction site surface area: the size (in acres or square feet), the runoff 
coefficient before and after construction, and the percentage that is 
impervious (e.g., paved, roofed, etc.) before and after construction. 

 
(4) The SWPPP shall include a copy of the NOI, and the Waste Discharge 

Identification (WDID) number.  Should a WDID number not be received 
from the SWRCB at the time construction commences, the discharger 
shall include proof of mailing of the NOI, e.g., certified mail receipt, copy 
of check, express mail receipt, etc. 

 
(5) The SWPPP shall include a construction activity schedule which describes 

all major activities such as mass grading, paving, lot or parcel 
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improvements at the site and the proposed time frame to conduct those 
activities.  

 
(6) The SWPPP shall list the name and telephone number of the qualified 

person(s) who have been assigned responsibility for prestorm, poststorm, 
and storm event BMP inspections; and the qualified person(s) assigned 
responsibility to ensure full compliance with the permit and 
implementation of all elements of the SWPPP, including the preparation 
of the annual compliance evaluation and the elimination of all 
unauthorized discharges. 

 
6. Erosion Control 
 

Erosion control, also referred to as “soil stabilization” is the most effective way to retain 
soil and sediment on the construction site.  The most efficient way to address erosion 
control is to preserve existing vegetation where feasible, to limit disturbance, and to 
stabilize and revegetate disturbed areas as soon as possible after grading or construction.   
Particular attention must be paid to large mass-graded sites where the potential for soil 
exposure to the erosive effects of rainfall and wind is great.  Mass graded construction 
sites may be exposed for several years while the project is being built out.  Thus, there is 
potential for significant sediment discharge from the site to surface waters.   
 
At a minimum, the discharger/operator must implement an effective combination of 
erosion and sediment control on all disturbed areas during the rainy season.  These 
disturbed areas include rough graded roadways, slopes, and building pads.  Until 
permanent vegetation is established, soil cover is the most cost-effective and expeditious 
method to protect soil particles from detachment and transport by rainfall.  Temporary 
soil stabilization can be the single-most important factor in reducing erosion at 
construction sites.  The discharger shall consider measures such as: covering with mulch, 
temporary seeding, soil stabilizers, binders, fiber rolls or blankets, temporary vegetation, 
permanent seeding, and a variety of other measures.  
 
The SWPPP shall include a description of the erosion control practices, including a time 
schedule, to be implemented during construction to minimize erosion on disturbed areas 
of a construction site.  The discharger must consider the full range of erosion control 
BMPs. The discharger must consider any additional site-specific and seasonal conditions 
when selecting and implementing appropriate BMPs.  The above listed erosion control 
measures are examples of what should be considered and are not exclusive of new or 
innovative approaches currently available or being developed. 

 
 
 
 
a.  The SWPPP shall include: 
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(1) An outline of the areas of vegetative soil cover or native vegetation onsite 
which will remain undisturbed during the construction project. 

 
(2) An outline of all areas of soil disturbance including cut or fill areas which 

will be stabilized during the rainy season by temporary or permanent 
erosion control measures, such as seeding, mulch, or blankets, etc.  

 
(3)  An outline of the areas of soil disturbance, cut, or fill which will be left 

exposed during any part of the rainy season, representing areas of 
potential soil erosion where sediment control BMPs are required to be 
used during construction. 

 
(4) A proposed schedule for the implementation of erosion control measures. 

 
b. The SWPPP shall include a description of the BMPs and control practices to be 

used for both temporary and permanent erosion control measures. 
 
c.  The SWPPP shall include a description of the BMPs to reduce wind erosion at all 

times, with particular attention paid to stock-piled materials. 
 
7. Stabilization  
 

(1) All disturbed areas of the construction site must be stabilized.  Final 
stabilization for the purposes of submitting a NOT is satisfied when: 

 
-All soil disturbing activities are completed AND EITHER OF THE 
TWO FOLLOWING CRITERIA ARE MET: 

 
-A uniform vegetative cover with 70 percent coverage has been 
established OR:  

 
-equivalent stabilization measures have been employed.  These 
measures include the use of such BMPs as blankets, reinforced 
channel liners, soil cement, fiber matrices, geotextiles, or other 
erosion resistant soil coverings or treatments. 

 
(2) Where background native vegetation covers less than 100 percent of the 

surface, such as in arid areas, the 70 percent coverage criteria is adjusted 
as follows:  If the native vegetation covers 50 percent of the ground 
surface, 70 percent of 50 percent (.70 X .50=.35) would require 35 percent 
total uniform surface coverage.   

 
 
 
 
8. Sediment Control 
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The SWPPP shall include a description or illustration of BMPs which will be 
implemented to prevent a net increase of sediment load in storm water discharge relative 
to preconstruction levels.  Sediment control BMPs are required at appropriate locations 
along the site perimeter and at all operational internal inlets to the storm drain system at 
all times during the rainy season.  Sediment control practices may include filtration 
devices and barriers (such as fiber rolls, silt fence, straw bale barriers, and gravel inlet 
filters) and/or settling devices (such as sediment traps or basins).  Effective filtration 
devices, barriers, and settling devices shall be selected, installed and maintained properly.  
A proposed schedule for deployment of sediment control BMPs shall be included in the 
SWPPP.  These are the most basic measures to prevent sediment from leaving the project 
site and moving into receiving waters.  Limited exemptions may be authorized by the 
RWQCB when work on active areas precludes the use of sediment control BMPs 
temporarily.  Under these conditions, the SWPPP must describe a plan to establish 
perimeter controls prior to the onset of rain.   
 
During the nonrainy season, the discharger is responsible for ensuring that adequate 
sediment control materials are available to control sediment discharges at the downgrade 
perimeter and operational inlets in the event of a predicted storm.  The discharger shall 
consider a full range of sediment controls, in addition to the controls listed above, such as 
straw bale dikes, earth dikes, brush barriers, drainage swales, check dams, subsurface 
drain, sandbag dikes, fiber rolls, or other controls.  At a minimum, the 
discharger/operator must implement an effective combination of erosion and sediment 
control on all disturbed areas during the rainy season.  
 
If the discharger chooses to rely on sediment basins for treatment purposes, sediment 
basins  shall, at a minimum, be designed and maintained as follows: 
 

Option 1: Pursuant to local ordinance for sediment basin design and maintenance, 
provided that the design efficiency is as protective or more protective of 
water quality than Option 3. 
 
OR 

 
Option 2: Sediment basin(s), as measured from the bottom of the basin to the 

principal outlet, shall have at least a capacity equivalent to 3,600 cubic 
feet of storage per acre draining into the sediment basin.  The length of the 
basin shall be more than twice the width of the basin.  The length is 
determined by measuring the distance between the inlet and the outlet; and 
the depth must not be less than three feet nor greater than five feet for 
safety reasons and for maximum efficiency.   
 
OR 

 
Option 3: Sediment basin(s) shall be designed using the standard equation: 
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 As=1.2Q/Vs 
 
Where:  As is the minimum surface area for trapping soil particles of a 
certain size; Vs is the settling velocity of the design particle size chosen; 
and Q=C x I x A where Q is the discharge rate measured in cubic feet per 
second; C is the runoff coefficient; I is the precipitation intensity for the 
10-year, 6-hour rain event and A is the area draining into the sediment 
basin in acres.  The design particle size shall be the smallest soil grain size 
determined by wet sieve analysis, or the fine silt sized (0.01mm) particle, 
and the Vs used shall be 100 percent of the calculated settling velocity.   
 
The length is determined by measuring the distance between the inlet and 
the outlet; the length shall be more than twice the dimension as the width; 
the depth shall not be less than three feet nor greater than five feet for 
safety reasons and for maximum efficiency (two feet of storage, two feet 
of capacity).  The basin(s) shall be located on the site where it can be 
maintained on a year-round basis and shall be maintained on a schedule to 
retain the two feet of capacity; 

 
OR 

 
Option 4: The use of an equivalent surface area design or equation, provided that the 

design efficiency is as protective or more protective of water quality than 
Option 3. 

 
A sediment basin shall have a means for dewatering within 7-calendar days following a 
storm event.  Sediment basins may be fenced if safety (worker or public) is a concern.   
 
The outflow from a sediment basin that discharges into a natural drainage shall be 
provided with outlet protection to prevent erosion and scour of the embankment and 
channel.   

 
The discharger must consider any additional site-specific and seasonal conditions when 
selecting and designing sediment control BMPs.  The above listed sediment control 
measures are examples of what should be considered and are not exclusive of new or 
innovative approaches currently available or being developed. 

 
 The SWPPP shall include a description of the BMPs to reduce the tracking of sediment 

onto public or private roads at all times.  These public and private roads shall be 
inspected and cleaned as necessary.  Road cleaning BMPs shall be discussed in the 
SWPPP and will not rely on the washing of accumulated sediment or silt into the storm 
drain system.  

 
9. Non-Storm Water Management 
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Describe all non-storm water discharges to receiving waters that are proposed for the 
construction project.  Non-storm water discharges should be eliminated or reduced to the 
extent feasible.  Include the locations of such discharges and descriptions of all BMPs 
designed for the control of pollutants in such discharges.  Onetime discharges shall be 
monitored during the time that such discharges are occurring.  A qualified person should 
be assigned the responsibility for ensuring that no materials other than storm water are 
discharged in quantities which will have an adverse effect on receiving waters or storm 
drain systems (consistent with BAT/BCT), and the name and contact number of that 
person should be included in the SWPPP document.   

 
Discharging sediment-laden water which will cause or contribute to an exceedance of the 
applicable RWQCB’s Basin Plan from a dewatering site or sediment basin into any 
receiving water or storm drain without filtration or equivalent treatment is prohibited. 

 
10. Post-Construction Storm Water Management 
 

The SWPPP shall include descriptions of the BMPs to reduce pollutants in storm water 
discharges after all construction phases have been completed at the site (Post-
Construction BMPs).  Post-Construction BMPs include the minimization of land 
disturbance, the minimization of impervious surfaces, treatment of storm water runoff 
using infiltration, detention/retention, biofilter BMPs, use of efficient irrigation systems, 
ensuring that interior drains are not connected to a storm sewer system, and appropriately 
designed and constructed energy dissipation devices.  These must be consistent with all 
local post-construction storm water management requirements, policies, and guidelines.  
The discharger must consider site-specific and seasonal conditions when designing the 
control practices.  Operation and maintenance of control practices after construction is 
completed shall be addressed, including short-and long-term funding sources and the 
responsible party.   

 
11. Maintenance, Inspection, and Repair 
 

The SWPPP shall include a discussion of the program to inspect and maintain all BMPs 
as identified in the site plan or other narrative documents throughout the entire duration 
of the project.  A qualified person will be assigned the responsibility to conduct 
inspections. The name and telephone number of that person shall be listed in the SWPPP 
document. Inspections will be performed before and after storm events and once each  
24-hour period during extended storm events to identify BMP effectiveness and 
implement repairs or design changes as soon as feasible depending upon field conditions.  
Equipment, materials, and workers must be available for rapid response to failures and 
emergencies.  All corrective maintenance to BMPs shall be performed as soon as possible 
after the conclusion of each storm depending upon worker safety. 
 
For each inspection required above, the discharger shall complete an inspection checklist. 
At a minimum, an inspection checklist shall include: 
 
a. Inspection date. 
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b. Weather information: best estimate of beginning of storm event, duration of 

event, time elapsed since last storm, and approximate amount of rainfall (inches). 
 
 c. A description of any inadequate BMPs. 

 
d. If it is possible to safely access during inclement weather, list observations of all 

BMPs:  erosion controls, sediment controls, chemical and waste controls, and 
non-storm water controls.  Otherwise, list result of visual inspection at relevant 
outfall, discharge point, or downstream location and projected required 
maintenance activities. 

 
e. Corrective actions required, including any changes to SWPPP necessary and 

implementation dates. 
 

f. Inspectors name, title, and signature. 
 
The dischargers shall prepare their inspection checklists using the inspection checklist 
form provided by the SWRCB or RWQCB or on forms that contain the equivalent 
information. 
 

12.  Training 
 

Individuals responsible for SWPPP preparation, implementation, and permit compliance 
shall be appropriately trained, and the SWPPP shall document all training.  This includes 
those personnel responsible for installation, inspection, maintenance, and repair of BMPs.  
Those responsible for overseeing, revising, and amending the SWPPP shall also 
document their training.  Training should be both formal and informal, occur on an 
ongoing basis when it is appropriate and convenient, and should include 
training/workshops offered by the SWRCB, RWQCB, or other locally recognized 
agencies or professional organizations. 

13.  List of Contractors/Subcontractors 
 
 The SWPPP shall include a list of names of all contractors, (or subcontractors) and 

individuals responsible for implementation of the SWPPP.  This list should include 
telephone numbers and addresses.  Specific areas of responsibility of each subcontractor 
and emergency contact numbers should also be included. 

 
 
 
14.  Other Plans 
 

This SWPPP may incorporate by reference the appropriate elements of other plans 
required by local, State, or Federal agencies.  A copy of any requirements incorporated 
by reference shall be kept at the construction site. 
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15. Public Access 
 
 The SWPPP shall be provided, upon request, to the RWQCB.  The SWPPP is considered 

a report that shall be available to the public by the RWQCB under section 308(b) of the 
Clean Water Act.   

 
16.  Preparer Certification 
 

The SWPPP and each amendment shall be signed by the landowner (discharger) or his 
representative and include the date of initial preparation and the date of each amendment.  

 
SECTION B:  MONITORING PROGRAM AND REPORTING REQUIREMENTS 
 
1. Required Changes 
 

The RWQCB may require the discharger to conduct additional site inspections, to submit 
reports and certifications, or perform sampling and analysis. 

 
2. Implementation 
 

a. The requirements of this Section shall be implemented at the time of 
commencement of construction activity (see also Section A. 2. Implementation 
Schedule).  The discharger is responsible for implementing these requirements 
until construction activity is complete and the site is stabilized.  

 
b. For ongoing construction activity involving a change in ownership of property 

covered by this General Permit, the new owner must complete a NOI and 
implement the requirements of this Section concurrent with the change of 
ownership.  For changes of information, the owner must follow instructions in  

  C. 7. Special Provisions for Construction Activity of the General Permit.  
 
3.  Site Inspections 

 
Qualified personnel shall conduct inspections of the construction site prior to anticipated 
storm events, during extended storm events, and after actual storm events to identify 
areas contributing to a discharge of storm water associated with construction activity.  
The name(s) and contact number(s) of the assigned inspection personnel shall be listed in 
the SWPPP.  Pre-storm inspections are to ensure that BMPs are properly installed and 
maintained; post-storm inspections are to assure that the BMPs have functioned 
adequately. During extended storm events, inspections shall be required each 24-hour 
period.  Best Management Practices (BMPs) shall be evaluated for adequacy and proper 
implementation and whether additional BMPs are required in accordance with the terms 
of the General Permit (see language in Section A. 11. Maintenance, Inspection, and 
Repair).  Implementation of nonstorm water discharge BMPs shall be verified and their 
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effectiveness evaluated.  One time discharges of non-storm water shall be inspected when 
such discharges occur. 

 
4.  Compliance Certification 
 
 Each discharger or qualified assigned personnel listed by name and contact number in the 

SWPPP must certify annually that construction activities are in compliance with the 
requirements of this General Permit and the SWPPP.  This Certification shall be based 
upon the site inspections required in Item 3 of this Section.  The certification must be 
completed by July 1 of each year. 

 
5.  Noncompliance Reporting 
 
 Dischargers who cannot certify compliance, in accordance with Item 4 of this Section 

and/or who have had other instances of noncompliance excluding exceedances of water 
quality standards as defined in section B. 3. Receiving Water Limitations Language, shall 
notify the appropriate RWQCB within 30 days.  Corrective measures should be 
implemented immediately following discovery that water quality standards were 
exceeded.  The notifications shall identify the noncompliance event, including an initial 
assessment of any impact caused by the event; describe the actions necessary to achieve 
compliance; and include a time schedule subject to the modifications by the RWQCB 
indicating when compliance will be achieved.  Noncompliance notifications must be 
submitted within 30-calendar days of identification of noncompliance. 

 
6.  Monitoring Records 
 
 Records of all inspections, compliance certifications, and noncompliance reporting must 

be retained for a period of at least three years from the date generated.  With the 
exception of noncompliance reporting, dischargers are not required to submit these 
records. 

 
7. Monitoring Program for Sedimentation/Siltation   

 
 Dischargers of storm water associated with construction activity that directly enters a 

water body listed in Attachment 3 shall conduct a sampling and analysis program for the 
pollutants (sedimentation/siltation or turbidity) causing the impairment.  The discharger 
shall monitor for the applicable parameter.  If the water body is listed for sedimentation 
or siltation, samples should be analyzed for Settleable Solids (ml/l) and Total Suspended 
Solids (mg/l ).  Alternatively or in addition, samples may be analyzed for suspended 
sediment concentration according to ASTM D3977-97.  If the water body is listed for 
turbidity, samples should be analyzed for turbidity (NTU).  Discharges that flow through 
tributaries that are not listed in Attachment 3 or that flow into Municipal Separate Storm 
Sewer Systems (MS4) are not subject to these sampling and analysis requirements.  The 
sampling and analysis parameters and procedures must be designed to determine  
whether the BMPs installed and maintained prevent discharges of sediment from 
contributing to impairment in receiving waters. 
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Samples shall be collected during the first two hours of discharge from rain events which 
result in a direct discharge to any water body listed in Attachment 3.  Samples shall be 
collected during daylight hours (sunrise to sunset).  Dischargers need not collect more 
than four (4) samples per month.  All samples shall be taken in the receiving waters and 
shall be representative of the prevailing conditions of the water bodies.  Samples shall be 
collected from safely accessible locations upstream of the construction site discharge and 
immediately downstream from the last point of discharge.  

For laboratory analysis, all sampling, sample preservation, and analyses must be 
conducted according to test procedures under 40 CFR Part 136.  Field samples shall be 
collected and analyzed according to the specifications of the manufacturer of the 
sampling devices employed.  Portable meters shall be calibrated according to 
manufacturer’s specification.  All field and/or laboratory analytical data shall be kept in 
the SWPPP document, which is to remain at the construction site at all times until a 
Notice of Termination has been submitted and approved.  

8. Monitoring Program for Pollutants Not Visually Detectable in Storm Water   
 
A sampling and analysis program shall be developed and conducted for pollutants which 
are not visually detectable in storm water discharges, which are or should be known to 
occur on the construction site, and which could cause or contribute to an exceedance of 
water quality objectives in the receiving water.  Pollutants that should be considered for 
inclusion in this sampling and analysis program are those identified in Sections A.5.b. 
and A.5.c. 
 
Construction materials and compounds that are not stored in water-tight containers under 
a water-tight roof or inside a building are examples of materials for which the discharger 
may have to implement sampling and analysis procedures.  The goal of the sampling and 
analysis is to determine whether the BMPs employed and maintained on site are effective 
in preventing the potential pollutants from coming in contact with storm water and 
causing or contributing to an exceedance of water quality objectives in the receiving 
waters.  Examples of construction sites that may require sampling and analysis include:  
sites that are known to have contaminants spilled or spread on the ground; sites where 
construction practices include the application of soil amendments, such as gypsum, which 
can increase the pH of the runoff; or sites having uncovered stockpiles of material 
exposed to storm water.  Visual observations before, during, and after storm events may 
trigger the requirement to collect samples.  Any breach, malfunction, leakage, or spill 
observed which could result in the discharge of pollutants to surface waters that would 
not be visually detectable in storm water shall trigger the collection of a sample of 
discharge.  Samples shall be collected at all discharge locations which drain the areas 
identified by the visual observations and which can be safely accessed.  For sites where 
sampling and analysis is required, personnel trained in water quality sampling procedures 
shall collect storm water samples.  A sufficiently large sample of storm water that has not 
come in contact with the disturbed soil or the materials stored or used on-site 
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(uncontaminated sample) shall be collected for comparison with the discharge sample.  
Samples shall be collected during the first two hours of discharge from rain events that 
occur during daylight hours and which generate runoff. 
 
The uncontaminated sample shall be compared to the samples of discharge using field 
analysis or through laboratory analysis.  Analyses may include, but are not limited to, 
indicator parameters such as:  pH, specific conductance, dissolved oxygen, conductivity, 
salinity, and TDS.    
 
For laboratory analysis, all sampling, sample preservation, and analyses must be 
conducted according to test procedures under 40 CFR Part 136.  Field discharge samples 
shall be collected and analyzed according to the specifications of the manufacturer of the 
sampling devices employed.  Portable meters shall be calibrated according to 
manufacturer’s specification.  All field and/or analytical data shall be kept in the SWPPP 
document, which is to remain at the construction site at all times until a Notice of 
Termination has been submitted and approved. 
 

SECTION C: STANDARD PROVISIONS FOR CONSTRUCTION ACTIVITY 
 
1.  Duty to Comply 
 
 The discharger must comply with all of the conditions of this General Permit.  Any 

permit noncompliance constitutes a violation of the Clean Water Act (CWA) and the 
Porter-Cologne Water Quality Control Act and is grounds for enforcement action and/or 
removal from General Permit coverage. 

 
 The discharger shall comply with effluent standards or prohibitions established under 

Section 307(a) of the CWA for toxic pollutants within the time provided in the 
regulations that establish these standards or prohibitions, even if this General Permit has 
not yet been modified to incorporate the requirement. 

 
2. General Permit Actions 
 
 This General Permit may be modified, revoked and reissued, or terminated for cause.  

The filing of a request by the discharger for a General Permit modification, revocation 
and reissuance, or termination, or a notification of planned changes or anticipated 
noncompliance does not annul any General Permit condition. 
 

 If any toxic effluent standard or prohibition (including any schedule of compliance 
specified in such effluent standard or prohibition) is promulgated under Section 307(a) of 
the CWA for a toxic pollutant which is present in the discharge and that standard or 
prohibition is more stringent than any limitation on the pollutant in this General Permit, 
this General Permit shall be modified or revoked and reissued to conform to the toxic 
effluent standard or prohibition and the dischargers so notified. 
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3. Need to Halt or Reduce Activity Not a Defense 
 
 It shall not be a defense for a discharger in an enforcement action that it would have been 

necessary to halt or reduce the permitted activity in order to maintain compliance with the 
conditions of this General Permit. 

 
4. Duty to Mitigate 
 
 The discharger shall take all responsible steps to minimize or prevent any discharge in 

violation of this General Permit, which has a reasonable likelihood of adversely affecting 
human health or the environment. 

 
5.  Proper Operation and Maintenance 
 
 The discharger shall at all times properly operate and maintain any facilities and systems 

of treatment and control (and related appurtenances) which are installed or used by the 
discharger to achieve compliance with the conditions of this General Permit and with the 
requirements of Storm Water Pollution Prevention Plans (SWPPP).  Proper operation and 
maintenance also includes adequate laboratory controls and appropriate quality assurance 
procedures.  Proper operation and maintenance may require the operation of backup or 
auxiliary facilities or similar systems installed by a discharger when necessary to achieve 
compliance with the conditions of this General Permit. 

 
6. Property Rights 
 
 This General Permit does not convey any property rights of any sort or any exclusive 

privileges, nor does it authorize any injury to private property or any invasion of personal 
rights, nor does it authorize any infringement of Federal, State, or local laws or 
regulations. 

 
7.  Duty to Provide Information 
 
 The discharger shall furnish the RWQCB, State Water Resources Control Board, or 

USEPA, within a reasonable time, any requested information to determine compliance 
with this General Permit.  The discharger shall also furnish, upon request, copies of 
records required to be kept by this General Permit. 

 
 
8.  Inspection and Entry 
 
 The discharger shall allow the RWQCB, SWRCB, USEPA, and/or, in the case of 

construction sites which discharge through a municipal separate storm sewer, an 
authorized representative of the municipal operator of the separate storm sewer system 
receiving the discharge, upon the presentation of credentials and other documents as may 
be required by law, to: 
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a.  Enter upon the discharger’s premises at reasonable times where a regulated 
construction activity is being conducted or where records must be kept under the 
conditions of this General Permit; 

 
b. Access and copy at reasonable times any records that must be kept under the 

conditions of this General Permit; 
 

c.  Inspect at reasonable times the complete construction site, including any off-site 
staging areas or material storage areas, and the erosion/sediment controls; and 

 
d. Sample or monitor at reasonable times for the purpose of ensuring General Permit 

compliance. 
 
9. Signatory Requirements 
 

a.  All Notice of Intents (NOIs), Notice of Terminations (NOTs),  SWPPPs, 
certifications, and reports prepared in accordance with this Order submitted to the 
SWRCB shall be signed as follows: 

 
(1) For a corporation:  by a responsible corporate officer.  For the purpose of 

this Section, a responsible corporate officer means:  (a) a president, 
secretary, treasurer, or vice president of the corporation in charge of a 
principal business function, or any other person who performs similar 
policy or decision-making functions for the corporation, or (b) the 
manager of the construction activity if authority to sign documents has 
been assigned or delegated to the manager in accordance with corporate 
procedures; 

 
(2) For a partnership or sole proprietorship:  by a general partner or the 

proprietor, respectively; or 
 

(3)  For a municipality, State, Federal, or other public agency:  by either a 
principal executive officer, ranking elected official, or duly authorized 
representative.  The principal executive officer of a Federal agency 
includes the chief executive officer of the agency or the senior executive 
officer having responsibility for the overall operations of a principal 
geographic unit of the agency (e.g., Regional Administrator of USEPA). 

 
b. All SWPPPs, reports, certifications, or other information required by the General 

Permit and/or requested by the RWQCB, SWRCB, USEPA, or the local storm 
water management agency shall be signed by a person described above or by a 
duly authorized representative.  A person is a duly authorized representative if: 

 
(1) The authorization is made in writing by a person described above and 

retained as part of the SWPPP; or 
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(2) The authorization specifies either an individual or a position having 

responsibility for the overall operation of the construction activity, such as 
the position of manager, operator, superintendent, or position of 
equivalent responsibility, or an individual or position having overall 
responsibility for environmental matters for the company.  (A duly 
authorized representative may thus be either a named individual or any 
individual occupying a named position).  

 
c.  If an authorization is no longer accurate because a different individual or position 

has responsibility for the overall operation of the construction activity, a new 
authorization must be attached to the SWPPP prior to submittal of any reports, 
information, or certifications to be signed by the authorized representative. 

 
10. Certification 
 
 Any person signing documents under Section C, Provision 9 above, shall make the 

following certification: 
 

"I certify under penalty of law that this document and all attachments were prepared 
under my direction or supervision in accordance with a system designed to assure that 
qualified personnel properly gather and evaluate the information submitted.  Based on my 
inquiry of the person or persons who manage the system or those persons directly 
responsible for gathering the information, to the best of my knowledge and belief, the 
information submitted is, true, accurate, and complete. 
 
I am aware that there are significant penalties for submitting false information, including 
the possibility of fine and imprisonment for knowing violations." 

 
11. Anticipated Noncompliance 
 
 The discharger will give advance notice to the RWQCB and local storm water 

management agency of any planned changes in the construction activity which may result 
in noncompliance with General Permit requirements. 

 
 
12. Penalties for Falsification of Reports 
 
 Section 309(c)(4) of the CWA provides that any person who knowingly makes any false 

material statement, representation, or certification in any record or other document 
submitted or required to be maintained under this General Permit, including reports of 
compliance or noncompliance shall upon conviction, be punished by a fine of not more 
than $10,000 or by imprisonment for not more than two years or by both.  
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13. Oil and Hazardous Substance Liability  
 
 Nothing in this General Permit shall be construed to preclude the institution of any legal 

action or relieve the discharger from any responsibilities, liabilities, or penalties to which 
the discharger is or may be subject to under Section 311 of the CWA. 

 
14. Severability 
 
 The provisions of this General Permit are severable; and, if any provision of this General 

Permit or the application of any provision of this General Permit to any circumstance is 
held invalid, the application of such provision to other circumstances and the remainder 
of this General Permit shall not be affected thereby. 

 
15.  Reopener Clause 
 
 This General Permit may be modified, revoked and reissued, or terminated for cause due 

to promulgation of amended regulations, receipt of USEPA guidance concerning 
regulated activities, judicial decision, or in accordance with 40 Code of Federal 
Regulations (CFR) 122.62, 122.63, 122.64, and 124.5. 

 
16. Penalties for Violations of Permit Conditions 
 

a. Section 309 of the CWA provides significant penalties for any person who 
violates a permit condition implementing Sections 301, 302, 306, 307, 308, 318, 
or 405 of the CWA or any permit condition or limitation implementing any such 
section in a permit issued under Section 402.  Any person who violates any permit 
condition of this General Permit is subject to a civil penalty not to exceed $27,500 
per calendar day of such violation, as well as any other appropriate sanction 
provided by Section 309 of the CWA. 

 
b. The Porter-Cologne Water Quality Control Act also provides for civil and 

criminal penalties which in some cases are greater than those under the CWA. 
 
 
 
17.  Availability 
 

A copy of this General Permit shall be maintained at the construction site during 
construction activity and be available to operating personnel. 

 
18.  Transfers 
 

This General Permit is not transferable.  A new owner of an ongoing construction activity 
must submit a NOI in accordance with the requirements of this General Permit to be 
authorized to discharge under this General Permit.  An owner who sells property covered 
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by this General Permit shall inform the new owner of the duty to file a NOI and shall 
provide the new owner with a copy of this General Permit. 

 
19.  Continuation of Expired Permit 

 
This General Permit continues in force and effect until a new General Permit is issued or 
the SWRCB  rescinds this General Permit.  Only those dischargers authorized to 
discharge under the expiring General Permit are covered by the continued General 
Permit.  
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Attachment 1 

  

SWRCB AND RWQCB CONTACT LIST 
Division of Water Quality 

P.O. Box 1977 
Sacramento, CA  95812-1977 

(916) 341-5537 FAX: (916) 341-5543 
Web Page:  http://www.waterboards.ca.gov/water_issues/programs/stormwater/

Email: stormwater@waterboards.ca.gov 
 

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARDS 
 

NORTH COAST REGION (1) 
5550 Skylane Blvd, Ste. A 
Santa Rose, CA  95403 
(707) 576-2220 FAX: (707)523-0135 
http://www.waterboards.ca.gov/rwqcb1 
 

CENTRAL COAST REGION (3) 
895 Aerovista Place, Ste 101 
San Luis Obispo, CA 93401 
(805) 549-3147 FAX: (805) 543-0397 
http://www.waterboards.ca.gov/rwqcb3 
 

LAHONTAN REGION (6 SLT) 
2501 Lake Tahoe Blvd. 
South Lake Tahoe, CA  96150 
(530) 542-5400 FAX: (530) 544-2271 
http://www.waterboards.ca.gov/rwqcb6 

SAN FRANCISCO BAY REGION (2) 
1515 Clay Street, Ste. 1400 
Oakland, CA  94612 
(510) 622-2300 FAX: (510) 622-2640 
http://www.waterboards.ca.gov/rwqcb2 

LOS ANGELES REGION (4) 
320 W. 4th Street, Ste. 200 
Los Angeles, CA  90013 
(213) 576-6600 FAX: (213) 576-6640 
http://www.waterboards.ca.gov/rwqcb4 
 

VICTORVILLE OFFICE (6V) 
15428 Civic Drive, Ste. 100 
Victorville, CA  92392-2383 
(760) 241-6583 FAX: (760) 241-7308 
http://www.waterboards.ca.gov/rwqcb6 

 CENTRAL VALLEY REGION (5S) 
11020 Sun Center Dr., #200 
Rancho Cordova, CA 95670-6114 
(916) 464-3291 FAX: (916) 464-4645 
http:www.waterboards.ca.gov/rwqcb5 
 

COLORADO RIVER BASIN REGION 
(7) 
73-720 Fred Waring Dr., Ste. 100 
Palm Desert, CA  92260 
(760) 346-7491 FAX: (760) 341-6820 
http://www.waterboards.ca.gov/rwqcb7 

 FRESNO BRANCH OFFICE (5F) 
1685 E St. 
Fresno, CA  93706 
(559) 445-5116 FAX: (559) 445-5910 
http://www.waterboards.ca.gov/rwqcb5 
 

SANTA ANA REGION (8) 
California Tower 
3737 Main Street, Ste. 500 
Riverside, CA  92501-3339 
http://www.waterboards.ca.gov/rwqcb8 

 REDDING BRANCH OFFICE (5R) 
415 Knollcrest Drive, Ste. 100 
Redding, CA  96002 
(530) 224-4845 FAX: (530) 224-4857 
http://www.waterboards.ca.gov/rwqcb5 
 

SAN DIEGO REGION (9) 
9174 Sky Park Court, Ste. 100 
San Diego, CA  92123-4340 
(858) 467-2952 FAX: (858) 571-6972 
http://www.waterboards.ca.gov/rwqcb9 

   
STATE OF CALIFORNIA 
Arnold Schwarzenegger, Governor 
 
CALIFORNIA ENVIRONMENTAL 
PROTECTION AGENCY 
Terry Tamminen, Secretary 
 
STATE WATER RESOURCES  
CONTROL BOARD 
Arthur Baggett Jr., Chairman 
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NOTICE OF INTENT (NOI) TO COMPLY WITH THE TERMS 

 OF THE GENERAL PERMIT TO DISCHARGE STORM WATER 
 ASSOCIATED WITH CONSTRUCTION ACTIVITY 
 

 GENERAL INSTRUCTIONS 
 
 
 
Who Must Submit 
 
Discharges of storm water associated with construction that results in the disturbance of one acre 
or more of land must apply for coverage under the General Construction Activities Storm Water 
Permit (General Permit).  Construction activity which is a part of a larger common area of 
development or sale must also be permitted.  (For example, if 4 acres of a 20-acre subdivision is 
disturbed by construction activities, and the remaining 16 acres is to be developed at a future 
date, the property owner must obtain a General Storm Water Permit for the 4-acre project).  
Construction activity includes, but is not limited to:  clearing, grading, demolition, excavation, 
construction of new structures, and reconstruction of existing facilities involving removal and 
replacement that results in soil disturbance.  This includes construction access roads, staging 
areas, storage areas, stockpiles, and any off-site areas which receive run-off from the 
construction project such as discharge points into a receiving water.  Construction activity does 
not include routine maintenance to maintain original line and grade, hydraulic capacity, or 
original purpose of the facility. 
 
The owner of the land where the construction activity is occurring is responsible for obtaining a 
permit.  Owners may obtain coverage under the General Permit by filing a NOI in accordance 
with the following instructions.  Coverage for construction activity conducted on easements 
(e.g., pipeline construction) or on nearby properties by agreement or permission, or by an owner 
or lessee of a mineral estate (oil, gas, geothermal, aggregate, precious metals, and/or industrial 
minerals) entitled to conduct the activities, shall be obtained by the entity responsible for the 
construction activity.  Linear construction projects which will have construction activity 
occurring in one or more than one Region should contact the State Water Resources Control 
Board at the number listed below prior to submitting an NOI application for specific information 
related to the use of the NOI form. 
 
Construction Activity Not Covered By This General Permit 
 
Storm water discharges in the Lake Tahoe Hydrologic Unit will be regulated by a separate 
permit(s) adopted by the California Regional Water Quality Control Board, Lahontan Region, 
and will not be covered under the State Water Resources Control Board's (SWRCB) General 
Permit.  Storm water discharges on Indian Lands will be regulated by the U.S. Environmental 
Protection Agency. 
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Where to Apply 
 
The NOI form, vicinity map, and appropriate fee must be mailed to the SWRCB at the following 
address: 
 
    State Water Resources Control Board 
    Division of Water Quality 
    Attn:  Storm Water Permit Unit 
    P.O. Box 1977 
    Sacramento, CA  95812-1977 
 
When to Apply 
 
Property owners proposing to conduct construction activities subject to this General Permit must 
file a Notice of Intent prior to the commencement of construction activity. 
 
Fees 
 
The total annual fee is the current base fee plus applicable surcharges for all construction sites 
submitting an NOI.  Checks should be made payable to:  SWRCB. 
 
Completing the Notice of Intent (NOI) 
 
The submittal to obtain coverage under the General Permit must include a completed NOI Form 
(Notice of Intent, attached), a vicinity map, and the appropriate annual fee.  The NOI must be 
completely and accurately filled out; the vicinity map and annual fee must be included with the 
NOI or the submittal is considered incomplete and will be rejected.  A construction site is 
considered to be covered by the General Permit upon filing a complete NOI submittal, and 
implementation of a defensible Storm Water Pollution Prevention Plan (SWPPP).  Upon receipt 
of a complete NOI submittal, each discharger will be sent a receipt letter containing the waste 
discharger's identification (WDID) number. 
 
Questions? 
 
If you have any questions on completing the NOI please call the SWRCB at (916) 341-5537. 
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 NOI-LINE-BY-LINE INSTRUCTIONS 
 
 
Please type or print when completing the NOI Form and vicinity map. 
 
SECTION I--NOI STATUS 
 
Mark one of the two boxes at the top portion of the NOI.  Check box 1 if the NOI is being 
completed for new construction.  Check box 2 if the NOI is being submitted to report changes 
for a construction site already covered by the General Permit.  An example of a change that 
warrants a resubmittal of the NOI is a change of total area of the construction site.  The permit is 
non-transferable, a change of ownership requires a Notice of Termination (NOT) submittal and a 
new NOI.  Complete only those portions of the NOI that apply to the changes (the NOI must 
always be signed).  If box 2 is checked, the WDID number must be included. 
 
SECTION II--PROPERTY OWNER 
 
Enter the construction site owner's official or legal name and address; contact person (if other 
than owner), title, and telephone number. 
 
SECTION III--DEVELOPER / CONTRACTOR INFORMATION 
 
Enter the name of the developer’s (or general contractor’s) official or legal name, address, 
contact person, title, and telephone number.  The contact person should be someone who is 
familiar with the construction site and is responsible for compliance and oversight of the general 
permit. 
 
SECTION IV-CONSTRUCTION PROJECT INFORMATION 
 
Enter the project name, site address, county, city, (or nearest city if construction is occurring in 
an unincorporated area), zip code, and telephone number (if any) of the construction site.  
Include an emergency contact telephone or pager number.  Construction site information should 
include latitude and longitude designations, tract numbers, and/or mile post markers, if 
applicable.  The site contact person should be someone who is familiar with the project, site 
plans, SWPPP, and monitoring program.  All NOIs must be accompanied by a vicinity map. 
 
Part A:    Enter the total size in acres of all areas associated with construction activity, including 

all access roads. 
Part B:    Enter the total size in acres of the area to be disturbed by construction activity and the 

percentage of the area listed in Part A above that this represents. 
 
Part C:    Enter the percentage of the site that is impervious (areas where water cannot soak into 

the ground, such as concrete, asphalt, rooftops, etc.) before and after construction. 
 
Part D:    Include tract numbers, if available.  
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Part E:    Enter the mile post marker number at the project site location. 
 
Part F:    Indicate whether the construction site is part of a larger common plan of development 

or sale.  For example, if the construction activity is occurring on a two-acre site which 
is within a development that is one acre or greater, answer yes.   

 
Part G:    Enter the name of the development (e.g. "Quail Ridge Subdivision", "Orange Valley 

Estates", etc.). 
 
Part H:    Indicate  when construction will begin (month, day, year).  When a NOI is being 

submitted due to a change in ownership, the commencement date should be the date  
the new ownership took effect.    

 
Part I:     Indicate the percentage of the total project area to be mass graded. 
 
Part J:     Enter the estimated completion dates for the mass grading activities and for the project 

completion. 
 
Part K:    Indicate the type(s) of construction taking place.  For example, “Transportation” should 

be checked for the construction of roads; “Utility” should be checked for installation of 
sewer, electric, or telephone systems.  Include a description of the major construction 
activities, (e.g., 20 single family homes, a supermarket, an office building, a factory, 
etc.) 

 
SECTION V--BILLING ADDRESS 
 
To continue coverage under the General Permit, the annual fee must be paid. Indicate where the 
annual fee invoice should be mailed by checking one of the following boxes: 
 
Owner: sent to the owners address as it appears in Section II. 
 
Developer/Contractor:  sent to the developer's address as it appears in Section III. 
 
Other:  sent to a different address and enter that address in the spaces provided. 
 
SECTION VI--REGULATORY STATUS 
 
Indicate whether or not the site is subject to local erosion/sediment control ordinances.  Indicate 
whether the erosion/sediment control plan designed to comply with the ordinance addresses the 
construction of infrastructure and structures in addition to grading.  Identify the name and 
telephone number of the local agency, if applicable. 
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SECTION VII--RECEIVING WATER INFORMATION 
 
Part A:    Indicate whether the storm water runoff from the construction site discharges indirectly 

to waters of the United States, directly to waters of the United States, or to a separate 
storm drain system.   

 
Indirect discharges include discharges that may flow overland across adjacent 
properties or rights-of-way prior to discharging into waters of the United States.   

 
Enter the name of the owner/operator of the relevant storm drain system, if applicable.   
Storm water discharges directly to waters of the United States will typically have an 
outfall structure directly from the facility to a river, lake, creek, stream, bay, ocean, etc.  
Discharges to separate storm sewer systems are those that discharge to a collection 
system operated by municipalities, flood control districts, utilities, or similar entities. 

 
Part B:    Enter the name of the receiving water. Regardless of point of discharge, the owner must 

determine the receiving water for the construction site's storm water discharge.  Enter 
the name of the receiving water. 

 
SECTION VIII--IMPLEMENTATION OF NPDES PERMIT REQUIREMENTS 
 
Part A:   Indicate the status of the SWPPP, date prepared,  or availability for review.  Also 

indicate if a tentative construction schedule has been included in the SWPPP (the 
inclusion of a construction activity schedule is a mandatory SWPPP requirement).    

 
Part B:   Provide information concerning the status of the development of a monitoring program, 

a component of the SWPPP which outlines an inspection and maintenance schedule for 
the proposed Best Management Practices (BMPs).  Provide name and phone number of 
program preparer. 

 
Part C:    Provide the name and phone numbers of the responsible party or parties designated to 

insure compliance with  all elements of the General Permit and SWPPP.   
 
SECTION IX--VICINITY MAP AND FEE 
 
Provide a “to scale” or "to approximate scale" drawing of the construction site and the immediate 
surrounding area.   Whenever possible, limit the map to an 8.5” x 11’ or 11" x 17" sheet of 
paper.  At a minimum, the map must show the site perimeter, the geographic features 
surrounding the site, and general topography, and a north arrow.  The map must also include the 
location of the construction project in relation to named streets, roads, intersections, or 
landmarks.  A NOI containing a map which does not clearly indicate the location of the 
construction project will be rejected.  Do not submit blueprints unless they meet the above 
referenced size limits. 
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SECTION X--CERTIFICATIONS 
 
This section must be completed by the owner or signatory agent of the construction site*.  The 
certification provides assurances that the NOI and vicinity map were completed in an accurate 
and complete fashion and with the knowledge that penalties exist for providing false 
information.  Certification also requires the owner to comply with the provisions in the General 
Permit. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
* For a corporation: a responsible corporate officer (or authorized individual).  For a partnership 
or sole proprietorship:  a general partner or the proprietor, respectively. For a municipality, State, 
Federal, or other public agency:  either a principal executive officer, ranking elected official, or 
duly authorized representative. 
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Attachment 2 
State Water Resources Control Board 

NOTICE OF INTENT 
TO COMPLY WITH THE TERMS OF THE 

GENERAL PERMIT TO DISCHARGE STORM WATER 
  ASSOCIATED WITH CONSTRUCTION ACTIVITY (WQ ORDER No. 99-08-DWQ) 

 
  I.  NOI STATUS (SEE INSTRUCTIONS) 

   
MARK ONLY ONE ITEM 1.         New Construction         2.      Change of Information for WDID# 

 
  III.  DEVELOPER/CONTRACTOR INFORMATION 

Developer/Contractor Contact Person 
 
 

Mailing Address Title 
 
 

City State
 
 

Zip 
 
 

Phone 
 
 

 
  IV.  CONSTRUCTION PROJECT INFORMATION 

Site/Project Name 
 
 

Site Contact Person 
 

Physical Address/Location 
 
 

Latitude 
 
_________o 

Longitude 
 
________o 

County 
 

City (or nearest City) 
 
 

Zip Site Phone Number 
 

Emergency Phone Number 
 

A.  Total size of construction site area: 
         Acres 
 
B.  Total area to be disturbed: 
         Acres  (% of total ______) 
 

C.  Percent of site imperviousness (including rooftops): 
 
 Before Construction:                       % 
 
 After Construction:                          % 

 
D.  Tract Number(s):       __________,  __________ 
 
 
E.  Mile Post Marker:      _____________ 

F.  Is the construction site part of a larger common plan of development or sale? 
   
  YES  NO 

G.  Name of plan or development: 

 
H.  Construction commencement date:   _____/_____/_____ 
 
I.   % of site to be mass graded:  ___________ 

J. Projected construction dates: 
 
Complete grading:  _____/_____/_____          Complete project: _____/_____/_____ 

K.  Type of Construction (Check all that apply): 
 

1.   Residential               2.            Commercial               3.             Industrial               4.              Reconstruction               5.            Transportation 
 
      6.           Utility Description:                                                                       7.             Other (Please List):   __________________________________________  
 

 
  V.  BILLING INFORMATION 

SEND BILL TO:      
      OWNER  
      (as in II. above) 

Name Contact Person  

      
      DEVELOPER 
      (as in III. above) 

Mailing Address                      Phone/Fax 

   
      OTHER 
      (enter information at 
right) 

City 
 
 

State Zip  

 
 

 
 

 
  II.  PROPERTY OWNER 

Name 
 

Contact Person 
 
 

Mailing Address Title 
 
 

City  State 
 

Zip 
 
 

Phone 
 

 
Owner Type (check one)  1.[   ] Private Individual 2.[   ]Business 3.[   ]Municipal 4.[   ]State  5.[   ]Federal 6.[   ]Other 
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 VI.  REGULATORY STATUS 
 
A. Has a local agency approved a required erosion/sediment control plan?.............................................................................................................................       YES  NO 
       
 Does the erosion/sediment control plan address construction activities such as infrastructure and structures?..................................................................  YES  NO 
 
      Name of local agency:       Phone:  
 
 
B.  Is this project or any part thereof, subject to conditions imposed under a CWA Section 404 permit of 401 Water Quality Certification?..............................           YES            No

 
 If yes, provide details:                                                                                                                                                                                                                         
 

 
 VII.  RECEIVING WATER INFORMATION 

A.  Does the storm water runoff from the construction site discharge to (Check all that apply): 
 
 1.  Indirectly to waters of the U.S. 
  
 2.  Storm drain system - Enter owner’s name:________________________________________________________________ 
  
 3.  Directly to waters of U.S. (e.g. , river, lake, creek, stream, bay, ocean, etc.) 
 
 
B. Name of receiving water:  (river, lake, creek, stream, bay, ocean): ____________________________________________________________  
  

 
 VIII. IMPLEMENTATION OF NPDES PERMIT REQUIREMENTS 

A.  STORM WATER POLLUTION PREVENTION PLAN (SWPPP) (check one) 
   
             A SWPPP has been prepared for this facility and is available for review:   Date Prepared: _____/_____/_____ Date Amended: _____/_____/_____    
   
             A SWPPP will be prepared and ready for review by (enter date):   _____/_____/_____ 
   
         A  tentative schedule has been included in the SWPPP for activities such as grading, street construction, home construction, etc. 
B.  MONITORING PROGRAM 
  
 A monitoring and maintenance schedule has been developed that includes inspection of the construction BMPs before  
 anticipated storm events and after actual storm events and is available for review. 
 
       If checked above:  A qualified person has been assigned responsibility for pre-storm and post-storm BMP inspections  
  to identify effectiveness and necessary repairs or design changes....................................................................................................       YES NO 
 
 Name:         Phone:   
 
C.  PERMIT COMPLIANCE RESPONSIBILITY 
  
 A qualified person has been assigned responsibility to ensure full compliance with the Permit, and to implement all elements of the Storm Water Pollution  
 Prevention Plan including:  
 
 1.  Preparing an annual compliance evaluation....................................................................................................................................        YES       NO  
    
      Name:        Phone:  
 
      2.  Eliminating all unauthorized discharges...........................................................................................................................................         YES          NO  

 
IX.  VICINITY MAP AND FEE (must show site location in relation to nearest named streets, intersections, etc.) 

Have you included a vicinity map with this submittal? .................................................................................................................................        YES          NO  
 
Have you included payment of the annual fee with this submittal?..............................................................................................................        YES          NO  
 

 
X. CERTIFICATIONS 

“I certify under penalty of law that this document and all attachments were prepared under my direction and supervision in accordance with a system designed to   
assure that qualified personnel properly gather and evaluate the information submitted.  Based on my inquiry of the person or persons who manage the system, or  
those persons directly responsible for gathering the information, the information submitted is, to the best of my knowledge and belief, true, accurate, and complete.  
I am aware that there are significant penalties for submitting false information, including the possibility of fine or imprisonment. In addition,  I certify that I have read the   
entire General Permit, including all attachments, and agree to comply with and be bound by all of the provisions, requirements, and prohibitions of the permit, including   
the development and implementation of a Storm Water Pollution Prevention Plan and a Monitoring Program Plan will be complied with." 
 
Printed Name:   
 
Signature:           Date: 
 
Title: 
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ATTACHMENT 3 

 
303d Listed Water Bodies for Sedimentation 

 
REGION WATER BODY NAME CODE POLLUTANT 

1 MATTOLE RIVER 1100 Sedimentation/Siltation 
1 TRINITY RIVER, SOUTH FORK 1100 Sedimentation/Siltation 
1 REDWOOD CREEK 1100 Sedimentation/Siltation 
1 MAD RIVER 1100 Sedimentation/Siltation 
1 ELK RIVER 1100 Sedimentation/Siltation 
1 EEL RIVER, SOUTH FORK 1100 Sedimentation/Siltation 
1 EEL RIVER, NORTH FORK 1100 Sedimentation/Siltation 
1 TRINITY RIVER 1100 Sedimentation/Siltation 
1 EEL RIVER, MIDDLE FORK 1100 Sedimentation/Siltation 
1 MAD RIVER 2500 Turbidity 
1 TEN MILE RIVER 1100 Sedimentation/Siltation 
1 NOYO RIVER 1100 Sedimentation/Siltation 
1 BIG RIVER 1100 Sedimentation/Siltation 
1 ALBION RIVER 1100 Sedimentation/Siltation 
1 NAVARRO RIVER 1100 Sedimentation/Siltation 
1 GARCIA RIVER 1100 Sedimentation/Siltation 
1 GUALALA RIVER 1100 Sedimentation/Siltation 
1 RUSSIAN RIVER 1100 Sedimentation/Siltation 
1 TOMKI CREEK 1100 Sedimentation/Siltation 
1 VAN DUZEN RIVER 1100 Sedimentation/Siltation 
1 EEL RIVER DELTA 1100 Sedimentation/Siltation 
1 EEL RIVER, MIDDLE MAIN FORK 1100 Sedimentation/Siltation 
1 ESTERO AMERICANO 1100 Sedimentation/Siltation 
1 NAVARRO RIVER DELTA 1100 Sedimentation/Siltation 
1 EEL RIVER, UPPER MAIN FORK 1100 Sedimentation/Siltation 
1 FRESHWATER CREEK 1100 Sedimentation/Siltation 
1 SCOTT RIVER 1100 Sedimentation/Siltation 
2 TOMALES BAY 1100 Sedimentation/Siltation 
2 NAPA RIVER 1100 Sedimentation/Siltation 
2 SONOMA CREEK 1100 Sedimentation/Siltation 
2 PETALUMA RIVER 1100 Sedimentation/Siltation 
2 LAGUNITAS CREEK 1100 Sedimentation/Siltation 
2 WALKER CREEK 1100 Sedimentation/Siltation 
2 SAN GREGORIO CREEK 1100 Sedimentation/Siltation 
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2 SAN FRANCISQUITO CREEK 1100 Sedimentation/Siltation 
2 PESCADERO CREEK (REG 2) 1100 Sedimentation/Siltation 
2 BUTANO CREEK 1100 Sedimentation/Siltation 
3 MORRO BAY 1100 Sedimentation/Siltation 
3 SAN LORENZO RIVER ESTUARY 1100 Sedimentation/Siltation 
3 SHINGLE MILL CREEK 1100 Sedimentation/Siltation 
3 MOSS LANDING HARBOR 1100 Sedimentation/Siltation 
3 WATSONVILLE SLOUGH 1100 Sedimentation/Siltation 
3 SAN LORENZO RIVER 1100 Sedimentation/Siltation 
3 ELKHORN SLOUGH 1100 Sedimentation/Siltation 
3 SALINAS RIVER LAGOON (NORTH) 1100 Sedimentation/Siltation 
3 GOLETA SLOUGH/ESTUARY 1100 Sedimentation/Siltation 
3 CARPINTERIA MARSH (EL ESTERO 

MARSH) 
1100 Sedimentation/Siltation 

3 LOMPICO CREEK 1100 Sedimentation/Siltation 
3 MORO COJO SLOUGH 1100 Sedimentation/Siltation 
3 VALENCIA CREEK 1100 Sedimentation/Siltation 
3 PAJARO RIVER 1100 Sedimentation/Siltation 
3 RIDER GULCH CREEK 1100 Sedimentation/Siltation 
3 LLAGAS CREEK 1100 Sedimentation/Siltation 
3 SAN BENITO RIVER 1100 Sedimentation/Siltation 
3 SALINAS RIVER 1100 Sedimentation/Siltation 
3 CHORRO CREEK 1100 Sedimentation/Siltation 
3 LOS OSOS CREEK 1100 Sedimentation/Siltation 
3 SANTA YNEZ RIVER 1100 Sedimentation/Siltation 
3 SAN ANTONIO CREEK (SANTA BARBARA 

COUNTY) 
1100 Sedimentation/Siltation 

3 CARBONERA CREEK 1100 Sedimentation/Siltation 
3 SOQUEL LAGOON 1100 Sedimentation/Siltation 
3 APTOS CREEK 1100 Sedimentation/Siltation 
4 MUGU LAGOON 1100 Sedimentation/Siltation 
5 HUMBUG CREEK 1100 Sedimentation/Siltation 
5 PANOCHE CREEK 1100 Sedimentation/Siltation 
5 FALL RIVER (PIT) 1100 Sedimentation/Siltation 
6 BEAR CREEK (R6) 1100 Sedimentation/Siltation 
6 MILL CREEK (3) 1100 Sedimentation/Siltation 
6 HORSESHOE LAKE (2) 1100 Sedimentation/Siltation 
6 BRIDGEPORT RES 1100 Sedimentation/Siltation 
6 TOPAZ LAKE 1100 Sedimentation/Siltation 
6 LAKE TAHOE 1100 Sedimentation/Siltation 
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6 PINE CREEK (2) 1100 Sedimentation/Siltation 
6 TRUCKEE RIVER 1100 Sedimentation/Siltation 
6 CLEARWATER CREEK 1100 Sedimentation/Siltation 
6 GRAY CREEK (R6) 1100 Sedimentation/Siltation 
6 WARD CREEK 1100 Sedimentation/Siltation 
6 BLACKWOOD CREEK 1100 Sedimentation/Siltation 
6 GOODALE CREEK 1100 Sedimentation/Siltation 
6 EAST WALKER RIVER 1100 Sedimentation/Siltation 
6 HEAVENLY VALLEY CREEK 1100 Sedimentation/Siltation 
6 WOLF CREEK (1) 1100 Sedimentation/Siltation 
6 WEST WALKER RIVER 1100 Sedimentation/Siltation 
6 HOT SPRINGS CANYON CREEK 1100 Sedimentation/Siltation 
6 BRONCO CREEK 1100 Sedimentation/Siltation 
6 SQUAW CREEK 1100 Sedimentation/Siltation 
7 IMPERIAL VALLEY DRAINS 1100 Sedimentation/Siltation 
7 NEW RIVER (R7) 1100 Sedimentation/Siltation 
7 ALAMO RIVER 1100 Sedimentation/Siltation 
8 SAN DIEGO CREEK, REACH 1 1100 Sedimentation/Siltation 
8 RATHBONE (RATHBUN) CREEK 1100 Sedimentation/Siltation 
8 SAN DIEGO CREEK, REACH 2 1100 Sedimentation/Siltation 
8 UPPER NEWPORT BAY ECOLOGICAL 

RESERVE 
1100 Sedimentation/Siltation 

8 BIG BEAR LAKE 1100 Sedimentation/Siltation 
8 ELSINORE, LAKE 1100 Sedimentation/Siltation 
9 SAN ELIJO LAGOON 1100 Sedimentation/Siltation 
9 LOS PENASQUITOS LAGOON 1100 Sedimentation/Siltation 
9 AGUA HEDIONDA LAGOON 1100 Sedimentation/Siltation 
9 BUENA VISTA LAGOON 1100 Sedimentation/Siltation 
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Attachment 4 

Page 1 

NEW OWNER INFORMATION AND 
CHANGE OF INFORMATION (COI) FORM FOR THE  
GENERAL CONSTRUCTION PERMIT NO. CAS000002 

Owners Name: ________________________                                                                 Date: ____________________                          
WDID No.:      ________________________                                        Date of Last NOI Change: ____________________ 
Prepared By:    ________________________                                      Signature of Preparer: _________________________________________ 
 

 Area 
Transferred 

(acres)1 

 
column 1 

Area 
Remaining 

(acres)2 

 

column 2 

Lot/Tract 
Numbers 

Transferred 
 
 

Contact Person and 
Company Name of 

NewOwner(s) 

Address(es) of the New Owner(s) Phone  # 
of New Owner 
 

Is Const/Post 
Construction 

Complete? 
Yes/No 

Date of 
Ownership 
Transfer 

1 
        

2 
        

3 
        

4 
        

5 
        

6 
        

7 
        

8 
        

9 
        

10 
        

 
1Use approximate area (in acres) if no exact figure is available. 
2Calculate running total in this column as follows: 
  Enter in column 2, line 1, the area from NOI minus the area in column 1. 
  Enter in column 2, line 2, the area in column 2, line 1, minus the area in line 2, column 1. 
  Enter in column 2, line 3, the area in column 2, line 2, minus the area in line 3, column 1, and so forth. 
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LOW-IMPACT DEVELOPMENT HYDROLOGIC ANALYSIS
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 1.1  OBJECTIVES

The purpose of this document is to provide low-impact development (LID) hydrologic
analysis and computational procedures used to determine low-impact development
stormwater management requirements.  The hydrologic analysis presented is based on the
Soil Conservation Service (SCS) TR-55 hydrologic model (SCS,1986).

Design concepts are illustrated by the use of runoff hydrographs that represent
responses to both conventional and low-impact development.  Low-impact development
site planning and integrated management practices (IMPs) are defined and categorized
into components of low-impact development objectives. Computational procedures for
determining IMP requirements are demonstrated through design examples.

The process for developing low-impact development hydrology is illustrated in Figure
1.1.  This figure lists the sequential steps and the sections in the manual where the
methods to calculate or determine the specific requirements are provided.

   1.2  KEY HYDROLOGIC PRINCIPLES

This section of the report provides an overview and general description of the key
hydrologic principles involved in low-impact development, and provides guidance on the
hydrologic analysis required for the design of low-impact development sites. The key
hydrologic principles that are described include: precipitation and design storm events,
rainfall abstractions, surface runoff, and groundwater recharge and flow.

Precipitation and Design Storm Events.  Data for precipitation, including both snow
and rain, are used in site planning and stormwater design.  Precipitation occurs as a series
of events characterized by different rainfall amount, intensity, and duration.  Although
these events occur randomly, analysis of their distribution over a long period of time
indicates that the frequency of occurrence of a given storm event follows a statistical
pattern.  This statistical analysis allows engineers and urban planners to further
characterize storm events based on their frequency of occurrence or return period. Storm
events of specific sizes can be identified to support evaluation of designs.  Storms with 2-
and 10-year return periods are commonly used for subdivision, industrial, and commercial
development design.

The 1- and 2-year storm events are usually selected to protect receiving channels from
sedimentation and erosion.  The 5- and 10-year storm events are selected for adequate
flow conveyance design and minor flooding considerations.  The 100-year event is used to
define the limits of floodplains and for consideration of the impacts of major floods.
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There are numerous excellent texts and handbooks that describe the use of rainfall data
to generate a “design storm” for the design of drainage systems (e.g., ASCE , 1994; Chow,
1964; SCS, 1985). For LID, a unique approach has been developed to determine the
design storm based on the basic philosophy of LID.  This approach is described in Section
4.6.

Storm events commonly used for evaluation of designs differ for the various climatic
regions of the United States Summaries of typical storm event characteristics (i.e.,
amount/intensity, duration, and return period) are provided in national maps in Technical
Paper 40 (Department of Commerce, 1963).  In humid regions such as the Mid-Atlantic
states, the 2-year storm is approximately 3 inches of rainfall and the 10-year storm is
approximately 5 inches of rainfall.  The 2-year storm has a 50 percent probability of
occurring in any given year, while the 10-year storm has a 10 percent probability of
occurring in any given year.  In dry areas, such as portions of Colorado and New Mexico,
the 2-year storm is approximately 1.5 inches of rainfall and the 5-year storm is
approximately 2.0 inches of rainfall.

The rainfall time distributions vary throughout the geographic regions of the U.S.
They are Type I, Type IA, Type II, and Type III.  These differences in the distributions
play a very important role in sizing the IMPs.

Rainfall Abstractions.  Rainfall abstractions include the physical processes of
interception of rainfall by vegetation, evaporation from land surfaces and the upper soil
layers, transpiration by plants, infiltration of water into soil surfaces, and storage of water
in surface depressions.  Although these processes can be evaluated individually, simplified
hydrologic modeling procedures typically consider the combined effect of the various
components of rainfall abstraction.

The rainfall abstraction can be estimated as a depth of water (inches) over the total
area of the site.  This depth effectively represents the portion of rainfall that does not
contribute to surface runoff.  The portion of rainfall that is not abstracted by interception,
infiltration, or depression storage is termed the excess rainfall or runoff.

The rainfall abstraction may change depending on the configuration of the site
development plan.  Of particular concern is the change in impervious cover.  Impervious
areas prevent infiltration of water into soil surfaces, effectively decreasing the rainfall
abstraction and increasing the resulting runoff.  Postdevelopment conditions, characterized
by higher imperviousness, significantly decrease the overall rainfall abstraction, resulting
not only in higher excess surface runoff volume but also a rapid accumulation of rainwater
on land surfaces.

The LID approach attempts to match the predevelopment condition by compensating
for losses of rainfall abstraction through maintenance of infiltration potential,
evapotranspiration, and surface storage, as well as increased travel time to reduce rapid
concentration of excess runoff.  Several planning considerations combined with
supplemental controls using LID integrated management practices can be used to
compensate for rainfall abstraction losses and changes in runoff concentration due to site
development.
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Surface Runoff.   The excess rainfall, or the portion of rainfall that is not abstracted by
interception, infiltration, or depression storage, becomes surface runoff.  Under natural
and undeveloped conditions, surface runoff can range from 10 to 30 percent of the total
annual precipitation (Figure 1.2).  Depending on the level of development and the site
planning methods used, the alteration of physical conditions can result in a significant
increase of surface runoff to over 50 percent of the overall precipitation.  In addition,
enhancement of the site drainage to eliminate potential on-site flooding can also result in
increases in surface runoff.  Alteration in site runoff characteristics can cause an increase
in the volume and frequency of runoff flows (discharge) and velocities that cause flooding,
accelerated erosion, and reduced groundwater recharge and contribute to degradation of
water quality and the ecological integrity of streams.
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Groundwater Recharge.  A considerable percentage of the rainfall abstraction
infiltrates into the soil and contributes to the groundwater.  Groundwater may be part of a
local, intermediate, or regional water table, as illustrated in Figure 1.3.  The local water
table is often connected to nearby streams, providing seepage to streams during dry
periods and maintaining base flow essential to the biological and habitat integrity of
streams.  A significant reduction or loss of groundwater recharge can lead to a lowering of
the water table and a reduction of base flow in receiving streams during extended dry
weather periods.  Headwater streams, with small contributing drainage areas, are
especially sensitive to localized changes in groundwater recharge and base flow.
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 1.3  HYDROLOGIC ALTERATIONS TO SITE DEVELOPMENT

Climate coupled with the geological and vegetative features of a watershed produce a
unique hydrologic regime.  Aquatic, wetland and riparian biota have evolved by adapting
to this unique regime (Cairns, 1993). Urban development changes this regime, resulting in
a new annual and seasonal hydrologic balance, causing frequency distribution changes of
peak flows, magnitude and duration of high flows, and magnitude and duration of low
flows.

Changes in the Existing Hydrologic Balance.  Both the annual and seasonal water
balance can change dramatically as a result of development practices. These changes
include increases in surface runoff volume and decrease in evapotranspiration and
groundwater recharge rates. For example, eastern hardwood forests typically have an
annual water balance comprised of about 40% evapotranspiration, 50% subsurface flows
and less than 10% surface runoff volume. Development, depending on its size and location
in a watershed, alters the existing hydrologic balance by increasing surface flow volumes
up to 43%, reducing subsurface flows to 32%, and reducing evapotranspiration rates to
25%.  All this results in major changes to the local hydrology.

Transp irat io n  

Evap ora tio n 

Effluen t 
stream  

So il m o istu re m oving  

d ow n  after a  ra in

Zon e of 
aera tio n 

In fluent 
stream  

W ater ta b leZo ne o f saturat ion  (grou ndw ater)Co nfin ing  la yer

Capillary  fring e W ell
Transp ira tion
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Changes in Frequency Distribution of High Flows.  Increased stream flows due to
changes in surface topography result in more rapid drainage and increases in the amount
of hydrologically active areas within a watershed. Hydrologically active areas are areas
that produce runoff during precipitation events. These areas also increase in size, in
comparison to their predevelopment size, due to reductions in depression storage capacity
and in the retention capacity of the site’s existing natural vegetation. Increases in
impervious ground covers also contribute to increasing volumes of runoff. These changes
coupled with shorter times of concentration result in sharp modifications to the shape of
the resulting hydrograph.

A hydrograph represents diagramatically the changes in stream flow over  time and
during a storm event. As a site is developed, topography and land surfaces are modified,
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with the resulting hydrograph reflecting decreases in base flow, higher and more rapid
peak discharge, and more runoff volume. As illustrated in Figure 1.4, development
generally results  in stream discharges which increase rapidly and recede at rates much
greater than under natural conditions. Higher flow velocities also increase the runoff’s
potential to erode and transport sediment and pollutants. The frequency of that peak flow
event also increases. In urbanized watersheds, extreme events, such as the frequency of the
bankfull flows, might be expected to occur 2 to 8 times per year compared to less than
once per year under natural condition.

Changes in Magnitude, Frequency, and Duration of Low Flows.   Impervious surfaces
such as roads, rooftops, driveways, and sidewalks reduce infiltration, filtration, and
groundwater recharge. This can lower water tables, impacts flow to existing wetlands, and
reduce the water available for stream base flow. Similarly, decreases in the time of
concentration, or runoff travel time, reduces the time available for water to infiltrate. The
problem may be further compounded by the installation of shallow ground water drainage
systems to accommodate road or building construction. Lower recharge rates for

�������	
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groundwater in a watershed are generally reflected in lower stream base flows. Low rates
of recharge also extend low flow durations; particularly during prolonged droughts.

Conversely small storms which prior to development did not produce surface runoff now
frequently do so.

Typical  alterations to the hydrologic regime as a result of development include, but
are not limited to, the following;

• Increased runoff volume
• Increased imperviousness
• Increased flow frequency, duration, and peak  runoff rate
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• Reduced infiltration (groundwater recharge)
• Modification of the flow pattern
• Faster time to peak, due to shorter Tc through storm drain systems
• Loss of storage

 1.4  CONVENTIONAL STORMWATER MANAGEMENT

Traditionally, the response of watersheds to urban development has been measured in
terms of changes in the flow regime, with management efforts focused on the prevention
of property damage from flooding as previously described. Stormwater management
efforts historically followed the design storm concept described earlier and focused almost
exclusively on runoff collection systems such as curbs and gutters, and pipe conveyance
systems which discharged directly to receiving water bodies. Stormwater quantity (peak
discharge rate) management was incorporated as IMPs to address concerns about
downstream flooding and stream bank erosion. Typically these IMPs, usually ponds or
detention basins were located at the lowest point of the site and at the end of the network
of inlets and pipes. This approach is often referred to as the “end of pipe” control
approach.

Stormwater Quantity.  Stormwater quantity controls are set by states or local
government agencies to prevent site and downstream flooding and erosion. A typical
design criteria requires that “the post development peak discharge for a 2- and 10- year
frequency storm event be maintained at a level equal to or less than the respective 2-and
10-year predevelopment peak discharge rates, through the use of stormwater management
structures that control the timing and rate of runoff.” This requirement is based on the
design storm concept described earlier under in this section.

The selection of the 2-year return frequency storm is based on a belief that the 1.5- to
2-year storm dictates the shape and form of natural channels (Leopold, et al., 1964, 1968).
The selection of the 10-year storm is based on consideration of possible property damage
due to local flooding and stream bank erosion

It is now becoming increasingly recognized that this type of approach is insufficient
for  a number of reasons:

• It does not address the loss of storage volume provided by rainfall abstractions, and
consequently does not provide for groundwater recharge and maintenance of base
flow during low flow periods.

• The 2 / 10 year storm policy does not adequately protect downstream channels form
accelerated erosion.

• The inspection and maintenance costs of this approach are becoming an increasing
burden for local governments

Stormwater Quality.  The second stage in stormwater management was the recognition
that runoff from urban areas was more polluted than runoff from undeveloped areas and
was  degrading the water quality of the receiving streams and other water bodies.  For the
most part this problem was addressed by modifying and improving the end of pipe
approach to improve the pollutant removal effectiveness of these IMPs. Extended
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detention, forebays, wetlands, permanent pools and numerous other design improvements
were introduced.

Also the concept of controlling the “first flush” was introduced. A “first flush” event is
defined as the first half inch of runoff from an impervious surface, and is expected to carry
with it most of the pollutant load associated with stormwater. In terms of a typical storm
hydrograph, the “first flush” represents a small portion of a storm’s total discharge, but a
larger percentage of the total loading for a particular contaminant.

Designers and modelers discovered that the design storm approach used for peak
discharge control was not appropriate foe water quality control issues, since water quality
issues were related to the annual volume of runoff which consists of many small storms.
For example, the rainfall frequency distribution at National Airport, Arlington, VA, for the
period of 1908 to 1985 indicates that the average total annual precipitation is 38.40 inches
and storms of 1 inch or less account for 70% of the total annual precipitation (Figure 1.5).
In addition, if the first inch of the storm events greater than 1 inch are considered, the total
annual volume of 1 inch or less is in the range of 80 to 85%. These relationships are not
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considered in the traditional design storm concept because that approach is based on
control of infrequent storms that are large enough to produce floods. However, this annual
rainfall distribution pattern becomes an important consideration in the selection of
appropriate rainfall conditions for low-impact development.

 1.5.  HYDROLOGIC COMPARISON BETWEEN CONVENTIONAL AND LOW-IMPACT
DEVELOPMENT APPROACHES

Conventional stormwater conveyance systems are designed to collect, convey, and
discharge runoff as efficiently as possible. Conventional stormwater  management controls

0011827



Prince George’s County, Maryland   LID Hydrologic Analysis 9

(IMPs) are typically sited at the most downstream point of the entire site (end-of-pipe
control). The stormwater management requirement is usually to maintain the peak runoff
rates at predevelopment levels for a particular design storm event. Therefore, especially
where a stormwater management pond is constructed, the peak flow will not be fully
controlled for those storm events that are less severe than the design storm event.  Low-
impact development approaches, on the other hand, will fully control these storm events.
This is a very important and significant difference between the two approaches.  Figure
1.6 illustrates the hydrologic response of the runoff hydrograph to conventional IMPs.

• Hydrograph 1 represents the response to a given storm of a site in a
predevelopment condition (i.e., woods, meadow). The hydrograph is defined by a
gradual rise and fall of the peak discharge and volume.

• Hydrograph 2 represents a post development condition with conventional
stormwater IMPs, such as a detention pond. Although the peak runoff rate is
maintained at the predevelopment level, the hydrograph exhibits significant
increases in the runoff volume and duration of runoff from the predevelopment
condition.
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•  Hydrograph 3 represents the response of post development condition that
incorporates low-impact development stormwater management. Low-impact
development uses undisturbed areas and on-lot and distributed retention storage to
reduce to reduce runoff volume. The peak runoff rate and volume remain the same
as the pre-development condition through the use of on-lot retention and/or
detention. The frequency and duration of the runoff rate are also much closer to the
existing condition than those typical of conventional IMPs.
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The Distributed Control Approach.   In comparison with conventional stormwater
management, the objective of low-impact development hydrologic design is to retain the
post development excess runoff volume is discrete units throughout the site to emulate the
predevelopment hydrologic regime. This is called a distributed control approach.
Management of both runoff volume and peak runoff rate is included in the design. The
approach is to manage runoff at the source rather than at the end of pipe. Preserving the
hydrologic regime of the predevelopment condition may require both structural and
nonstructural techniques to compensate for the hydrologic alterations of development.

The Hydrologically Functional Landscape.  In low-impact development, the design
approach is to leave as many undisturbed areas as practical to reduce runoff volume and
runoff rates by maximizing infiltration capacity. Integrated stormwater management
controls or IMPs are then distributed throughout the site to compensate for the hydrologic
alterations of development. The approach of maintaining areas of high infiltration and low
runoff potential in combination with small, on-lot stormwater management facilities
creates a “hydrologically functional landscape.” This functional landscape not only can
help maintain the predevelopment hydrologic regime but also enhance the aesthetic and
habitat value of the site.

Integrated Management Practices (IMPs).  Low-impact development technology
employs microscale and distributed management techniques, called integrated
management practices (IMPs) to achieve desired post-development hydrologic conditions.
LID IMPs are used to satisfy the storage volume requirements described in Section 3.3.
They are the preferred method because they can maintain the predevelopment runoff
volume and can be integrated into the site design.  The design goal is to locate IMPs at the
source or lot, ideally on level ground within individual lots of the development.
Management practices that are suited to low-impact development include:

• bioretention facilities

• dry wells

• filter/buffer strips and other multifunctional landscape areas

• grassed swales, bioretention swales, and wet swales

• rain barrels

• cisterns

• infiltration trenches

More information on IMPs can be obtained in the publication titled, “Low-Impact
Development Design Strategies:  An Integrated Design Approach,” prepared by Prince
George’s County, DM, May 1999.
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The low-impact development “functional landscape” emulates the predevelopment
temporary storage (detention) and infiltration (retention) functions of the site. This
functional landscape is designed to mimic the predevelopment hydrologic conditions
through runoff volume control, peak runoff rate control, flow frequency/duration control,
and water quality control.

Runoff Volume Control.  The predevelopment volume is maintained by a combination
of minimizing the site disturbance from the predevelopment condition and then providing
distributed retention IMPs. Retention IMPs are structures that retain the runoff for the
design storm event.

Peak Runoff Rate Control.  Low-impact development is designed to maintain the
predevelopment peak runoff discharge rate for the selected design storm events. This is
done by maintaining the predevelopment Tc and then using retention and/or detention
IMPs (e.g., rain gardens, open drainage systems, etc.) that are distributed throughout the
site. The goal is to use retention practices to control runoff volume and, if these retention
practices are not sufficient to control the peak runoff rate, to use additional detention
practices to control the peak runoff rate. Detention is temporary storage that releases
excess runoff at a controlled rate. The use of retention and detention to control the peak
runoff rate is defined as the hybrid approach.

Flow Frequency/Duration Control.  Since low-impact development is designed to
emulate the predevelopment hydrologic regime through both volume and peak runoff rate
controls, the flow frequency and duration for the post development conditions will be
almost identical to those for the predevelopment conditions (see Figure 1.3.). The impacts
on the sediment and erosion and stream habitat potential at downstream reaches can then
be minimized.

Water Quality Control.  Low-impact development is designed to provide water quality
treatment control for the first ½ inch of runoff from impervious areas using retention
practices. Low-impact development also provides pollution prevention by modifying
human activities to reduce the introduction of pollutants into the environment.

The low-impact analysis and design approach focuses on the following hydrologic
analysis and design components:

• Runoff Curve Number (CN). Minimizing change in post development hydrology
by reducing impervious areas and preserving more trees and meadows to reduce
the storage requirements to maintain the pre development runoff volume.

• Time of Concentration (Tc). Maintaining the predevelopment Tc in order to
minimize the increase of the peak runoff rate after development by lengthening
flow paths  and reducing the length of the runoff conveyance systems.

• Retention.  Providing retention storage for volume and peak control, as well as
water quality control, to maintain the same storage volume as the predevelopment
condition.
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• Detention. Providing additional detention storage, if required, to maintain the
same peak runoff rate and/or prevent flooding.

Table 2.1 provides a summary of low-impact techniques that affect these components.
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Lower Postdevelopment
CN

✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Increase Tc ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Retention ✔ ✔ ✔ ✔ ✔ ✔ ✔

Detention ✔ ✔ ✔ ✔
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CHAPTER 3.    HYDROLOGIC EVALUATION

The purpose of the hydrologic evaluation is to determine stormwater management
requirements for low-impact development sites. The evaluation method is used to
determine the amount of retention and/or detention to control the runoff volume and peak
discharge rate. Appropriate detention and/or retention techniques are then selected to meet
these requirements.

 

 3.1   LOW-IMPACT DEVELOPMENT RUNOFF POTENTIAL

Calculation of the low-impact development runoff potential is based on a detailed
evaluation of the existing and proposed land cover so that an accurate representation of the
potential for runoff can be obtained. This calculation requires the engineer to investigate
several key parameters associated with a low-impact development:

• Land cover type

• Percentage of and connectivity of impervious areas

• Soils type and texture

• Antecedent soil moisture conditions

A comparison of conventional and low-impact development runoff potential using the
SCS Curve Number (CN) approach is presented. The CN for conventional development
are based on the land cover assumptions and parameters shown in Table 2.2a of TR-55
(SCS, 1986 ). The low-impact development CN are based on a detailed evaluation of the
land cover and parameters listed above. As illustrated in Figure 3.1, customizing the CN
for a low-impact development site allows the developer/engineer to take advantage of and
get credit for such low-impact development site planning practices as the following:

• Narrower driveways and roads (minimizing impervious areas)

• Maximizing tree preservation or aforestation (tree planting)

• Site fingerprinting (minimal disturbance)

• Open drainage swales

• Preservation of soils with high infiltration rates to reduce CN

• Location of IMPs on high infiltration soils.

Table 3.1 illustrates a comparison of low-impact development CN land covers with
those of a conventional development CN, as found in Table 2.2a of TR-55 (SCS, 1986) for
a typical 1-acre lot. Figure 3.1 illustrates a comparison of conventional land covers, based
on the land covers in Table 2.2a of TR-55, with a low-impact development customized CN
for a 1-acre lot.
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Conventional Land Covers
(TR-55 Assumptions) LID Land Covers

20% impervious
80% grass

15% imperviousness
25% woods
60% grass

Table 3.2 provides a list of low-impact development site planning practices and their
relationship to the components of the low-impact development CN.  Key low-impact
techniques that will reduce the post development CN, and corresponding runoff volumes,
are as follows:
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Land Cover Type ✔ ✔ ✔ ✔ ✔

Percent of
Imperviousness

✔ ✔ ✔ ✔

Hydrologic Soils Group ✔ ✔

Hydrologic Condition ✔ ✔ ✔

Disconnectivity of
Impervious Area

✔ ✔ ✔

Storage and Infiltration ✔ ✔

Preservation of Infiltratable Soils:  This approach includes site planning techniques
such as minimizing disturbance of soils, particularly vegetated areas, with high infiltration
rates (sandy and loamy soils), and placement of infrastructure and impervious areas such
as houses, roads, and buildings on more impermeable soils (silty and clayey soils). Care
must be taken when determining the suitability of soils for proposed construction
practices. Adequate geotechnical information is required for planning practices.

Preservation of Existing Natural Vegetation.  Woods and other vegetated areas
provide many opportunities for storage and infiltration of runoff. By maintaining the
surface coverage to the greatest extent possible, the amount of compensatory storage for
IMPs is minimized. Vegetated areas can also be used to provide surface roughness,
thereby increasing the Tc. In addition, they function to filter out and uptake pollutants.

Minimization of Site Imperviousness.  Reducing the amount of imperviousness on the
site will have a significant impact on the amount of compensatory IMP storage required
since there is almost a one-to-one corresponding relationship between rainfall and runoff
for impervious areas.

Disconnection of Site Imperviousness.  Impervious areas are considered disconnected
if they do not connect to a storm drain system or other impervious areas through direct or
shallow concentrated flow. Directing impervious areas to sheet flow onto vegetated or
bioretention areas to allow infiltration results in a direct reduction in runoff and
corresponding storage volume requirements.
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 Creation of Transition Zones and Bioretention:  Transition zones are vegetated areas
that can be used to store and infiltrate runoff from impervious areas before they discharge
from the site. These areas are located at the sheet or discharge points from graded and
impervious areas. These areas affect the land cover type calculations of the LID CN.

The use of these techniques will provide incentives in cost savings to the overall site
development and infrastructure. It will also reduce costs for stormwater permit fees,
inspection, and maintenance of the infrastructure as well as project based costs.

Figure 3.2. illustrates the hydrologic response using LID techniques to reduce the
impervious areas and increase the storage volume.

• For hydrograph 1, refer to Figure 1.3 for description.

• Hydrograph 2 represents the response of a post development condition with no
stormwater management IMPs. This hydrograph definition reflects a shorter  time
of concentration (Tc), and an increase in total site imperviousness than that of the
predevelopment condition. The  resultant hydrograph shows a decrease in the time
to reach the peak runoff rate, a  significant increase in the peak runoff and
discharge rate and volume, and increased duration of the discharge volume.

• Hydrograph 3 represents the resulting post development hydrograph using the low-
impact techniques to reduce impervious area and increase storage volume. There is
a reduction in both post development peak rate and volume.
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 3.2.  MAINTAINING THE PREDEVELOPMENT TIME OF CONCENTRATION

The low-impact development hydrologic evaluation requires that the post development
time of concentration (Tc) be maintained close to the predevelopment Tc. The travel time
(Tt) throughout individual lots and areas should be approximately the same so that the Tc
is representative of the drainage. This is critical because low-impact development is based
on a homogeneous land cover and distributed IMPs. To maintain the Tc, low-impact
developments use the following site planning techniques:

• Maintaining predevelopment flow path length by dispersing and redirecting
flows, generally, through open swales and natural drainage patterns

• Increasing surface roughness (e.g., reserving woodlands, using vegetated swales).

• Detaining flows(e.g. open swales, rain gardens).

• Minimize disturbance(minimizing compaction and changes to existing
vegetation).

• Flattening grades in impacted areas.

• Disconnecting impervious areas (e.g., eliminating curb/gutter and redirecting
downspouts).

• Connecting pervious and vegetated areas (e.g., reforestation, aforestation, tree
planting).

To maintain predevelopment Tc, an iterative process that analyzes different
combinations of the above appropriate techniques may be required. These site planning
techniques are incorporated into the hydrologic analysis computations for post
development Tc to demonstrate an increase in post development Tc above conventional
techniques and a corresponding reduction in peak discharge rates.

Figure 3.3 illustrates the hydrologic response to maintaining equal predevelopment
and post-development Tc.

• For hydrograph 1 refer to Figure 1.3.

• For hydrograph 3 refer to Figure 3.2.

• Hydrograph 4 represents the effects of the low-impact development techniques to
maintain the Tc. This effectively shifts the post peak runoff time to that of the
predevelopment condition and lowers the peak runoff rate.

The greatest gains for increasing the Tc in a small watershed can be accomplished by
increasing the Manning’s roughness “n” for the initial surface flow at the top of the
watershed and increasing the flow path length for the most hydraulically distant point in
the drainage area. After the transition to shallow concentrated flow, additional gains in Tc
can be accomplished by:

• Decreasing the slope

• Increasing the flow length

• Directing flow over pervious areas.
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In low-impact development sites, the amount of flow in closed channels (pipes) should
be minimized to the greatest extent possible. Swales and open channels should be
designed with the following features:

• Increase surface roughness to retard velocity

• Maximize sheet flow conditions

• Use a network of wider and flatter channels to avoid fast-moving channel flow

• Increase channel flow path

• Reduce channel gradients to decrease velocity (minimum slope is 2-percent; 1
percent may be considered on a case by case basis).

• The channel should flow over pervious soils whenever possible to increase
infiltration so that there is a reduction of runoff to maximize infiltration capacity

Table 3.3 identifies low-impact development techniques and volumes objectives to
maintain the predevelopment Tc.

 3.3  MAINTAINING THE PREDEVELOPMENT RUNOFF VOLUME

After all the available and feasible options to reduce the runoff potential of a site
described have been deployed, and after all the available techniques to maintain the Tc as
close as possible to predevelopment levels have been used, any additional reductions in
runoff volume must be accomplished through distributed on-site stormwater management
techniques. The goal is to select the appropriate combination of management techniques
that emulate the hydrologic functions of the predevelopment condition to maintain the
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Minimize disturbance ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

Flatten grades ✔ ✔ ✔ ✔ ✔

Reduce height of
slopes

✔ ✔ ✔

Increase flow path
(divert and redirect)

✔ ✔ ✔ ✔ ✔ ✔

Increase roughness “n” ✔ ✔ ✔ ✔ ✔ ✔ ✔ ✔

existing runoff curve numbers and corresponding runoff volume. Low-impact
development sites use retention to accomplish this goal. These facilities must be sited on
individual lots throughout the site to provide volume controls at the source.

Retention storage allows for a reduction in the post development  volume and the peak
runoff rate. The increased storage and infiltration capacity of IMPs allows the
predevelopment volume to be maintained. IMPs that maintain the predevelopment storage
volume include, but are not limited to the following:

• Bioretention (rain garden)

• Infiltration trenches

• Vegetative Filter/Buffer

• Rain barrels

As the retention storage volume of the low-impact development IMPs is increased,
there is a corresponding decrease in the peak runoff rate in addition to runoff volume
reduction. If sufficient amount of runoff is stored, the peak runoff rate may be reduced to a
level at or below the predevelopment runoff rate (see Figure 3.4).  This storage may be all
that is necessary to control the peak runoff rate when there is a small change in runoff
curve number (CN) and storage volume. However, when there is a large change in CN, it
may be less practical to achieve flow control using volume control only.
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 In Figure 3.4.,  Hydrograph 5 represents the IMP inflow hydrograph for the post-
development condition for a site using low-impact development IMPs.  Because of the
IMP retention storage, runoff is not released until the maximum retention storage volume
is exceeded.  Line A represents the limit of retention storage.  Hydrograph 6 is the outflow
hydrograph from the low-impact development retention IMP.  The release begins at the
limit of retention storage, represented by line A.  The storage maintains the
predevelopment volume and controls the peak runoff rate.  For this situation, the falling
limb of the hydrograph represents a condition where the inflow (hydrograph 5) equals the
outflow (hydrograph 6).

 3.4  POTENTIAL REQUIREMENT FOR ADDITIONAL DETENTION STORAGE

Even though the post-development Tc and CN are maintained at the predevelopment
level, in some cases additional detention storage is needed to maintain the predevelopment
peak runoff rate due to the spatial distribution of the retention storage provided (i.e.,
storage areas are not uniformly distributed throughout the site).

The amount of storage that maintains the predevelopment runoff volume might not be
sufficient to also maintain the predevelopment peak runoff rate.  Therefore, additional on-
lot storage is required in the form of detention storage. Low-impact development
stormwater management techniques for providing detention storage include, but are not
limited to the following:

• Swales with check dams, restricted drainage pipe, and inlet entrances
• Wider swales
• Rain barrels
• Rooftop storage
• Diversion structures
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The effect of this additional detention storage is illustrated in Figure 3.5.

• For hydrograph 1, refer to Figure 1.3.

• Hydrograph 7 represents the response of a post-development condition that
incorporates low-impact development retention practices.  The amount of
retention storage provided is not large enough to maintain the predevelopment
peak runoff discharge rate.  Additional detention storage is required.

• Hydrograph 8 illustrates the effect of providing additional detention storage to
reduce the post-development peak discharge rate to predevelopment conditions.
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 4.1  INTRODUCTION

 The hydrologic analysis of low-impact development is a sequential decision making
process that can be illustrated by the flow chart shown in Figure 1.1.  Several iterations
may occur within each step until the appropriate approach to reduce stormwater impacts is
determined. The procedures for each step are given in the following section. Design charts
have been developed to determine the amount of storage required to maintain the existing
volume and peak runoff rates to satisfy county storm water management requirements
(Appendices A, B, and C).

 

 4.2  DATA COLLECTION

 The basic information used to develop the low-impact development site plan and used
to determine the Runoff Curve Number (CN) and Time of Concentration (Tc) for the pre-
and post-development condition is the same as conventional site plan and stormwater
management approaches.

 

 4.3 DETERMINING THE LID RUNOFF CURVE NUMBER

 The determination of the low-impact development CN requires a detailed evaluation of
each land cover within the development site.  This will allow the designer to take full
advantage of the storage and infiltration characteristics of low-impact development site
planning to maintain the CN.  This approach encourages the conservation of more
woodlands and the reduction of impervious area to minimize the needs of IMPs.

 The steps for determining the low-impact development CN are as follows:

 Step 1:  Determine Percentage of Each Land Use/Cover.

 In conventional site development, the engineer would refer to Figure 2.2.a of TR-55
(SCS, 1986) to select the CN that represents the proposed land use of the overall
development (i.e., residential, commercial) without checking the actual percentages of
impervious area, grass areas, etc.  Because low-impact design emphasizes minimal site
disturbance (tree preservation, site fingerprinting, etc.), it is possible to retain much of the
pre-development land cover and CN.

 Therefore, it is appropriate to analyze the site as discrete units to determine the CN.
Table 4.1 lists representative land cover CNs used to calculate the composite “custom”
low-impact development CN.

 Step 2: Calculate Composite Custom CN.

 The initial composite CN is calculated using a weighted approach based on individual
land covers without considering disconnectivity of the site imperviousness.  This is done
using Equation 4.1. This weighted approach is illustrated in Example 4.1.
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 TABLE 4.1. REPRESENTATIVE LID CURVE NUMBERS

 Land Use/Cover  Curve Number for Hydrologic Soils
Groups1

  A  B  C  D
 Impervious Area  98  98  98  98
 Grass  39  61  74  80
 Woods (fair condition)  36  60  73  79
 Woods (good condition)  30  55  70  77
 1Figure 2.2a, TR-55 (SCS, 1986).
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2211 Eq. 4.1

 Where:

 CNc = composite curve number;

 Aj = area of each land cover; and

 CNj = curve number for each land cover.

 

 Overlays of SCS Hydrologic Soil Group (HSG) boundaries onto homogeneous land
cover areas are used to develop the low-impact development CN.  What is unique about
the low-impact development custom-made CN technique is the way this overlaid
information is analyzed as small discrete units that represent the hydrologic condition,
rather than a conventional TR-55 approach that is based on a representative national
average.  This is appropriate because of the emphasis on minimal disturbance and
retaining site areas that have potential for high storage and infiltration.

 This approach provides an incentive to save more trees and maximize the use of HSG
A and B soils for recharge.  Careful planning can result in significant reductions in post-
development runoff volume and corresponding stormwater management costs.

 Step 3: Calculate low-impact development CN based on the connectivity of site
impervious area.

 When the impervious areas are less than 30 percent of the site, the percentage of the
unconnected impervious areas within the watershed influences the calculation of the CN
(SCS, 1986). Disconnected impervious areas are impervious areas without any direct
connection to a drainage system or other impervious surface.  For example, roof drains
from houses could be directed onto lawn areas where sheet flow occurs, instead of to a
swale or driveway.  By increasing the ratio of disconnected impervious areas to pervious
areas on the site, the CN and resultant runoff volume can be reduced.   Equation 4.2 is
used to calculate the CN for sites with less than 30 percent impervious area.
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 Example 4.1:  Detailed CN Calculation

 Given:

One-acre residential lot

 Conventional CN: 68 (From TR-55 Table 2.2a-Runoff curve numbers for urban areas (SCS,
1986) Table 2.2a assumes HSG B, 20% imperviousness with a CN of 98 and 80% open
space in good condition.

 Custom-made LID CN: CN for individual land covers based on Table 2.2a.  Assume 25% of
the site will be used for reforestation/landscaping (see Figure 3.1) HSG B.

 Procedure:
 Step 1: Determine percentage of each land cover occurring on site and the CN associated
with each land cover.

 Land Use
 HSG
(1)

 CN
(2)

 % of
Site
(3)

 Land
Coverage

(ft2)
(4)

 Impervious  (Directly Connected)  B  98  5  2,178

 Impervious (Unconnected)  B  98  10  4,356

 Open Space (Good Condition, Graded)  B  61  60  26,136

 Woods (Fair Condition)  B  55  25  10,890

 Step 2:  Calculate composite custom CN (using Equation 4.1).

43,560

10,890  55  26,136  61  2,178  98  4,356  98 ×+×+×+×=cCN

65=cCN

Step 3:  Calculate low-impact development CN based on the connectivity of the site
imperviousness (using Equation 4.2).

CN p =
× + ×61 26 136 55 10 890

37 026

, ,

,

CN p = 59 2.

R =
10

15

R = 0 67.

( ) ( )RCN
P

CNCN p
imp

pc ×−×−×





+= 5.0198

100

( ) ( )67.05.012.5998
100

15
2.59 ×−×−×





+=cCN

63) (use 63.1 =cCN

 LID custom CN of 63 is less than conventional CN of 68 (predevelopment CN is 55).
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 )5.01()98(
100

RCN
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CNCN p
imp

pc −×−×





+= Eq. 4.2

where:

 R = ratio of unconnected impervious area to total impervious area;

 CNc = composite CN;

 CNp = composite pervious CN; and

 Pimp = percent of impervious site area.

 Example 4.1 uses steps 1 through 3 to compare the calculation of the curve number
using conventional and low-impact development techniques using the percentages of land
cover for a typical 1-acre residential lot from Figure 3.1.

 

 4.4  DEVELOPMENT OF THE TIME OF CONCENTRATION (TC)

The pre- and post-development calculation of the Tc for low-impact development is
exactly the same as that described in the TR-55 (SCS, 1986) and NEH-4 (SCS, 1985)
manuals.

 

 4.5   LOW-IMPACT DEVELOPMENT STORMWATER MANAGEMENT
REQUIREMENTS

 Once the CN and Tc are determined for the pre- and post-development conditions, the
stormwater management storage volume requirements can be calculated.  The low-impact
development objective is to maintain all the pre-development volume, pre-development
peak runoff rate, and frequency. The required storage volume is calculated using the
design charts in Appendices A, B, and C for different geographic regions in the nation.

 As stated previously, the required storage volume is heavily dependent on  the
intensity of rainfall (rainfall distribution).   Since the intensity of rainfall varies
considerably over geographic regions in the nation, the National Resource Conservation
Service (NRCS) developed four synthetic 24-hour rainfall distributions (I, IA, II, and III)
from available National Weather Service (NWS) duration-frequency data and local storm
data.  Type IA is the least intense and type II the most intense short duration rainfall.
Figure 4.1. shows approximate geographic boundaries for these four distributions.

 The remaining low-impact development hydrologic analysis techniques are based on
the premise that the post-development Tc is the same as the pre-development condition. If
the post-development Tc does not equal the pre-development Tc, additional low-impact
development site design techniques must be implemented to maintain the Tc.

Three series of design charts are needed to determine the storage volume required to
control the increase in runoff volume and peak runoff rate using retention and detention
practices.  The required storages shown in these design charts are presented as a depth in
hundredths of an inch (over the development site). Equation 4.3 is used to determine the
volume required for IMPs.

Volume  =  (depth obtained from the chart)  x  (development size)  /  100 Eq. 4.3
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It is recommended  that 6-inch depth be the maximum depth for bioretention basins
used in low-impact development.

The amount, or depth, of exfiltration of the runoff by infiltration or by the process of
evapotranspiration is not included in the design charts. Reducing surface area
requirements through the consideration of these factors can be determined by using
Equation 4.4.

Volume of site area for IMPs = (initial volume) x (100 – x) / 100 Eq. 4.4

where: x = % of the storage volume infiltrated and/or reduced by evaporation or
transpiration.  x% should be minimal (less than 10% is considered).

 Stormwater management is accomplished by selecting the appropriate IMP, or
combination of IMPs, to satisfy the surface area and volume requirements calculated from
using the design charts.  The design charts to be used to evaluate these requirements are:

• Chart Series A: Storage Volume Required to Maintain the Predevelopment
Runoff Volume Using Retention Storage (Appendix A).

• Chart Series B: Storage Volume Required to Maintain the Predevelopment Peak
Runoff Rate Using 100% Retention (Appendix B).

• Chart Series C: Storage Volume Required to Maintain the Predevelopment Peak
Runoff Rate Using 100% Detention (Appendix C).

 These charts are based on the following general conditions:
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• The land uses for the development are relatively homogeneous throughout the
site.

• The stormwater management measures are to be distributed evenly across the
development, to the greatest extent possible.

• The design storm is based on 1-inch increments.  Use linear interpolation for
determining intermediate values.

 The procedure to determine the IMP requirements is outlined in Figure 4.2 and
described in the following sections.

 Step 1:   Determine storage volume required to maintain predevelopment volume or
CN using  retention storage.

 The post-development runoff volume generated as a result of the post-development
custom-made CN is compared to the predevelopment runoff volume to determine the
surface area required for volume control. Use Chart Series A: Storage Volume Required to
Maintain the Predevelopment Runoff Volume using Retention Storage.  The procedure for
calculating the site area required for maintaining runoff volume is provided in Example
4.2.  It should be noted that the practical and reasonable use of the site must be considered.
The IMPs must not restrict the use of the site.

 The storage area, expressed is for runoff volume control only; additional storage may
be required for water quality control. The procedure to account for the first ½-inch of
runoff from impervious areas, which is the current water quality requirement, is found in
Step 2.

 Step 2:  Determine storage volume required for water quality control.

 The surface area, expressed as a percentage of the site, is then compared to the
percentage of site area required for water quality control. The volume requirement for
stormwater management quality control is based on the requirement to treat the first ½-
inch of runoff (approximately 1,800 cubic feet per acre) from impervious areas.  This
volume is translated to a percent of the site area by assuming a storage depth of 6 inches.
The procedure for calculating the site area required for quality control is provided in
Example 4.3.   The greater number, or percent, is used as the required storage volume to
maintain the CN.

 From the results of Example 4.3, 0.1” of storage is required for water quality using
retention; from Example 4.2, 0.35” of storage is required to maintain the runoff volume
using retention.  Since the volume required to maintain the runoff volume is larger, in this
case 0.35” of storage over the site should be reserved for retention IMPs.
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 Example 4.2:  Determine Site Area Required to Maintain Volume (CN) Using Chart Series A: Storage
Volume Required to Maintain the Predevelopment Runoff Volume Using Retention Storage

 Given:

 Site Area is 18 acres

 Existing CN is 60

 Proposed CN is 65

 Design storm is 5 inches

 Design depth of IMP is 6 inches

 Solution: Use Chart Series A: Storage Volume Required to Maintain Runoff Volume or CN.

 0.35” of storage over the site is required to maintain the runoff volume.

 Therefore: if 6” design depth is used, 1.1 acres (18 acres x 0.35 / 6) of IMPs distributed evenly
throughout the site are required to maintain the runoff volume, or CN.

 Additional Considerations:

 1)  Account for depths other than 6 inches:

 Site of IMP Area = 1.1 acres, if 6” depth is used

 Depth of IMPs = 4”

 Site of IMP Area = 1.1 x 6”/4”

 Site of IMP Area = 1.65 acres

 2) Account for infiltration and/or evapotranspiration (using Equation 4.4)

 If 10% of the storage volume is infiltrated and/or reduced by evaporation and transpiration.

 Site of IMP Area = (storage volume) x (100 - X) / 100

 Site of IMP Area =1.1 x (100-10)/100

 Area for IMP Storage = 1.0 acre

 

 Example 4.3:   Calculation of Volume, or Site Area, for Water Quality Control

 Given:

 Site area is 18 acres

 Impervious area is 3.6 acres (20%)

 Depth of IMP is 6 inches

 Solution:

 Water quality requirement is for the first ½ inch of runoff from impervious areas

 (18 acres x 20%) x 0.5” / 18 acres = 0.1” storage for water quality

0.1” is less than 0.35” (from example 4.2).  Therefore, use storage for runoff volume control to meet
water quality requirement.
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 Step 3:  Determine storage volume required to maintain peak stormwater runoff rate
using 100 percent retention.

 The percentage of site area or amount of storage required to maintain the
predevelopment peak runoff rate is based on Chart Series B: Percentage of Site Area
Required to Maintain Predevelopment Peak Runoff Rate Using 100% Retention (Appendix

B).  This chart is based on the relationship between storage volume, ∀
∀

s
r

, and discharge,

i
o

Q
Q , to maintain the predevelopment peak runoff rate.

 Where: Vs = volume of storage to maintain the predevelopment peak runoff rate using
100% retention;

 Vr = post development peak runoff volume;

 Qo = peak outflow discharge rate; and

 Qi = peak inflow discharge rate.

 The relationship for retention storage to control the peak runoff rate is similar to the
relationship for detention storage. Figure 4.3 is an illustration of the comparison of the
storage volume/discharge relationship for retention and detention.  Curve A is the
relationship of storage volume to discharge to maintain the predevelopment peak runoff
rate using the detention relationship from Figure 6-1 of the TR-55 manual (SCS, 1986) for
a Type II 24-hour storm event.  Curve B is the ratio of storage volume to discharge to
maintain the predevelopment peak runoff rate using 100 percent retention.  Note that the
volume required to maintain the peak runoff rate using detention is less than the
requirement for retention.  This is graphically demonstrated in Figure 4.4.
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• For hydrograph 2, refer to Figure 3.2 for description.
• For hydrograph 8, refer to Figure 3.5 for description.

∀ 1  is the storage volume required to maintain the predevelopment peak
discharge ratio using 100% detention storage. The combination of ∀ 1  and ∀ 2 is the
storage volume required to maintain the predevelopment peak discharge rate
using 100% retention storage.

The following calculations apply to Design Chart Series B:

• The Tc for the post-development condition is equal to the Tc for the
predevelopment condition. This equality can be achieved by techniques such as
maintaining sheet flow lengths, increasing surface roughness, decreasing the
amount and size of storm drain pipes, and decreasing open channel slopes.
Section 3.2 provides more details on these techniques.

• IMPs are to be distributed evenly across the development cite.

 If the Tc is equal for the predevelopment and post-development conditions, the peak
runoff rate is independent of Tc for retention and detention practices. The difference in
volume required to maintain the predevelopment peak runoff rate is practically the same
if the Tcs for the predevelopment and post-development conditions are the same. These
concepts are illustrated in Figure 4.5. In Figure 4.5, the difference in the required IMP
area between a Tc of 0.5 and a Tc of 2.0 is minimal if the predevelopment and post-
development Tcs are maintained.
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 Step 4:  Determine whether additional detention storage is required to maintain the
predevelopment peak runoff rate.

 The storage volume required to maintain the predevelopment runoff  volume using
retention, as calculated in Step 1, might or might not be adequate to maintain both the
predevelopment volume and peak runoff rate.  As the CNs diverge, the storage
requirement to maintain the volume is much greater than the storage volume required to
maintain the peak runoff rate.  As the CNs converge, however, the storage required to
maintain the peak runoff rate is greater than that required to maintain the volume.
Additional detention storage will be required if the storage volume required to maintain
the runoff volume (determined in Step 1) is less than the storage volume required to
maintain the predevelopment peak runoff rate using 100 percent retention (determined in
Step 3).

 The combination of retention and detention practices is defined as a hybrid approach.
The procedure for determining the storage volume required for the hybrid approach is
described in Step 5.

 Table 4.2 illustrates the percentage of site area required for volume and peak control
for representative curve numbers.  Using a 5-inch type II 24-hour storm event and 6”
design depth, with a predevelopment CN of 60, the following relationships exist:

• For a post-development CN of 65, 5.9 percent of the site area (column 4) is
required for retention practices to maintain the predevelopment volume.  To
maintain the predevelopment peak runoff rate (column 5), 9.5 percent of the site
is required.  Therefore, additional detention storage or a hybrid approach
(calculated in column 7) is required.
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 Runoff Curve No.  % of Area Needed

for IMP
   

 Type of
24-Hour
Storm
Event

(1)
 Existing

(2)
 Proposed

(3)

 Volume Control
Using 100%

Retention
Chart Series A

(4)

 Peak Control
Using 100%

Retention
Chart Series B

(5)

 Peak Control
Using 100%

Detention
Chart Series C

(6)

 Hybrid
Design

(Eq. 4.6)
(7)

 Percent of
Volume

 Retention
for Hybrid

Design
(Eq. 4.5)

(8)

 50
 

 55
 60
 65
 70
 80

 1.7
 4.0
 6.9

 10.4
 19.3

 1.6
 3.4
 6.2
 9.3

 18.0

 0.9
 2.4
 4.5
 7.3

 15.8

 1.7
 4.0
 6.9

 10.4
 19.3

 100
 100
 100
 100
 100

 60

 65
 70
 75
 90

 2.9
 6.3

 10.5
 27.5

 3.9
 6.7

 10.0
 24.9

 2.3
 4.4
 7.1

 18.7

 3.6
 6.6

 10.5
 27.5

 80
 96

 100
 100

 70

 75
 80
 85
 90

 4.1
 8.9

 14.6
 21.2

 5.9
 9.7

 13.9
 18.7

 3.4
 5.8
 8.8

 12.6

 5.3
 9.5

 14.6
 21.2

 77
 94

 100
 100

 3"

 75
 80
 85
 90

 4.8
 10.5
 17.1

 7.5
 11.8
 16.6

 4.2
 7.0

 10.2

 6.6
 11.4
 17.1

 73
 91

 100

 50

 55
 60
 65
 70
 80

 4.8
 10.1
 16.0
 22.4
 36.7

 6.9
 11.1
 15.6
 20.6
 32.8

 4.0
 6.9

 10.4
 14.5
 23.9

 6.3
 10.9
 16.0
 22.4
 36.7

 77
 93

 100
 100
 100

 60

 65
 70
 75
 90

 5.9
 12.3
 19.1
 42.9

 9.5
 14.6
 19.8
 37.2

 5.3
 8.4

 12.0
 25.3

 8.3
 13.9
 19.6
 42.9

 71
 88
 97

 100

 70

 75
 80
 85
 90

 6.9
 14.3
 22.2
 30.7

 13.2
 18.9
 24.5
 30.5

 7.2
 10.7
 14.3
 18.2

 10.9
 17.4
 23.8
 30.7

 63
 82
 93

 100

 5"

 75
 80
 85
 90

 7.4
 15.3
 23.8

 15.0
 20.6
 26.7

 8.1
 11.6
 15.2

 12.3
 18.9
 25.7

 60
 81
 92

 50

 55
 60
 65
 70
 80

 7.6
 15.6
 23.9
 32.5
 50.5

 12.3
 18.6
 25.0
 31.4
 44.5

 6.8
 10.7
 15.1
 19.6
 30.0

 10.7
 17.7
 24.7
 32.5
 50.5

 71
 88
 97

 100
 100

 60

 65
 70
 75
 90

 8.3
 16.9
 25.8
 53.7

 16.6
 23.2
 29.9
 49.7

 9.0
 13.2
 17.3
 30.7

 13.6
 21.2
 28.7
 53.7

 61
 80
 90

 100

 70

 75
 80
 85
 90

 8.9
 17.9
 27.2
 36.7

 20.4
 26.8
 33.4
 42.3

 10.9
 14.7
 18.9
 23.0

 16.1
 23.8
 31.5
 39.2

 55
 75
 87
 94

 7"

 75
 80
 85
 90

 9.1
 18.4
 27.9

 22.1
 28.6
 35.3

 11.5
 15.6
 19.8

 17.1
 25.1
 32.9

 53
 73
 85
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• For a post-development CN of 90, 42.9 percent of the site area (column 4) is
required for retention practices to maintain the predevelopment volume.  To
maintain the predevelopment peak runoff rate (column 5) 37.2 percent of the site
is required.  Therefore, the storage required to maintain the runoff volume is also
adequate to maintain the peak runoff rate.  However, 42.9 percent of the site for
IMPs is not a practical and reasonable use of the site.  Refer to Step 7, hybrid
approach, for a more reasonable combination of retention and detention storage.

 Step 5:  Determine storage required to maintain predevelopment peak runoff rate
using 100 percent detention.  (This step is required if additional detention storage is
needed.)

 Chart Series C: Storage Volume Required to Maintain the Predevelopment Peak
Runoff Rate Using 100% Detention is used to determine the amount of site area to
maintain the peak runoff rate only.  This information is needed to determine the amount of
detention storage required for hybrid design, or where site limitations prevent the use of
retention storage to maintain runoff volume.  This includes sites that have severely limited
soils for infiltration or retention practices.  The procedure to determine the site area is the
same as that of Step 3.  Using Chart Series C, the following assumptions apply:

• The Tc for the post-development condition is equal to the Tc for the
predevelopment condition.

• The storage volume, expressed as a depth in hundredths of an inch (over the
development site), is for peak flow control.

 These charts are based on the relationship and calculations from Figure 6.1
(Approximate Detention Basin Routing for Rainfall Types I, IA, II and III) in TR-55
(SCS, 1986).

 Step 6:  Use hybrid facility design (required for additional detention storage).

When the percentage of site area for peak control exceeds that for volume control as
determined in Step 3, a hybrid approach must be used.  For example, a dry swale
(infiltration and retention) may incorporate additional detention storage. Equation 2.5 is
used to determine the ratio of retention to total storage. Equation 2.6 is then used to
determine the additional amount of site area, above the percentage of site required for
volume control, needed to maintain the predevelopment peak runoff rate.

))(4(
)(

50
100100100

2
100

100100

Rx DRDD
DR

∀×∀−∀×+∀+−∀×
∀−∀

= Eq. 4.5

where

∀ R  = Storage Volume required to maintain predevelopment runoff
volume (Chart Series A)

∀ R100  = Storage Volume required to maintain predevelopment peak runoff
rate using 100% retention (Chart Series B)

∀ D100  = Storage Volume required to maintain predevelopment peak runoff
rate using 100% detention (Chart Series C)

x  = Area ratio of retention storage to total storage
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and the hybrid storage can be determined as:

H = ∀ R  x  (100 ÷ x) Eq. 4.6

Equations 4.5 and 4.6 are based on the following assumptions:

• x% of the total storage volume is the retention storage required to maintain the
predevelopment CN calculated from Chart Series A: Storage Volume Required
to Maintain Predevelopment Volume using Retention Storage.

• There is a linear relationship between the storage volume required to maintain
the peak predevelopment runoff rate using 100% retention and 100% detention
(Chart Series B and C)

The procedure for calculating hybrid facilities size is shown in Example 4.4.

Example 4.4:   Calculation of Additional Storage Above Volume Required to Maintain CN and
Maintain Predevelopment Peak Runoff Rate Using Hybrid Approach

Given:

•  5-inch Storm Event with Rainfall Distribution Type II

•  Existing CN = 60

•  Proposed CN = 65

•  Storage volume required to maintain volume (CN) using retention storage = 0.35” (from Chart
Series A)

•  Storage volume required to maintain peak runoff rate using 100% retention = 0.62” (from Chart
Series B)

•  Storage volume required to maintain peak runoff rate using 100% detention = 0.31” (from Chart
Series C)

Step 1: Solve for x (ratio of retention to total storage) using Equation 4.5:

( ) ( )( )χ =
−

× − + + × − ×
50

62 31
31 31 4 62 31 352

. .
. . . . .

χ = 68

             Therefore: 0.35” of storage needed for runoff volume control is 68% of the total volume needed
to maintain both the predevelopment volume and peak runoff rates.

Step 2: Solve for the total area to maintain both the peak runoff rate and volume using Equation 4.6.

 H = ×.35
100

68

H = 0 51. "

Therefore , the difference between 0.35” and 0.51” is the additional detention area needed to
maintain peak discharge.
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 Step 7:  Determine hybrid amount of IMP site area required to maintain peak runoff
rate with partial volume attenuation using hybrid design (required when retention
area is limited).

Site conditions, such as high percentage of site needed for retention storage, poor soil
infiltration rates, or physical constraints, can limit the amount of site area that can be used
for retention practices.  For poor soil infiltration rates, bioretention is still an acceptable
alternative, but an underdrain system must be installed.  In this case, the bioretention basin
is considered detention storage.

When this occurs, the site area available for retention IMPs is less than that required to
maintain the runoff volume, or CN.  A variation of the hybrid approach is used to maintain
the peak runoff rate while attenuating as much of the increased runoff volume as possible.
First, the appropriate storage volume that is available for runoff volume control (∀ R′) is
determined by the designer by analyzing the site constraints. Equation 4.7 is used to
determine the ratio of retention to total storage.  Equation 4.8 is then used to determine the
total site IMP area in which the storage volume available for retention practices (∀ R’)
substitutes the storage volume required to maintain the runoff volume.

))(4(
)(

50
100100100

2
100

100100
X′= DRDD

DR

∀  R′×∀−∀×+∀+−∀×
∀−∀            Eq. 4.7

Where ∀ R′ = storage volume acceptable for retention IMPs.  The total storage with limited
retention storage is:

H′ = ∀ R′ x (100 ÷χ ′) Eq. 4.8

where H′ is hybrid area with a limited storage volume available for retention IMPs.

Example 4.5 illustrates this approach.

 4.6  DETERMINATION OF DESIGN STORM EVENT

Conventional stormwater management runoff quantity control is generally based on
not exceeding the predevelopment peak runoff rate for the 2-year and 10-year 24-hour
Type II storm events.  The amount of rainfall used to determine the runoff for the site is
derived from Technical Paper 40 (Department of Commerce, 1963).  For Prince George’s
County, these amounts are 3.3 and 5.3 inches, respectively.  The 2-year storm event was
selected to protect receiving channels from sedimentation and erosion.  The 10-year event
was selected for adequate flow conveyance considerations.  In situations where there is
potential for flooding, the 100-year event is used.

The criteria used to select the design storm for low-impact development are based on
the goal of maintaining the predevelopment hydrologic conditions for the site.  The
determination of the design storm begins with an evaluation of the predevelopment
condition.  The hydrologic approach of low-impact development is to retain the same
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Example 4.5:   Calculation of Percentage of Site Area Required to Maintain the Peak Runoff Rate
Using the Hybrid Approach of Retention and Detention

Given:

•  5-inch storm event with rainfall distribution Type II

•  Existing CN = 60

•  Proposed CN = 65

•  Storage volume required to maintain volume (CN) = 0.35” (From Chart Series A)

•  Storage volume required to maintain peak runoff rate using 100% retention = 0.62” (from Chart
Series B)

•  Storage volume required to maintain peak runoff rate using 100% detention = 0.31” (from Chart
Series C)

•  Only half of the required site area is suitable for retention practices, remainder must incorporate
detention.  (∀ R′  = 0.35 x 0.50 = 0.18”)

Step 1:  Determine appropriate amount of overall IMP area suitable for retention practices.

Half of area is appropriate (given above). Use Equation 2.7:

( ) ( )′ =
−

× − + + × − ×χ
50

62 31
31 31 4 62 31 182

. .
. . (. . ) .

′ =χ 412%.

Therefore, 0.18” of storage available for runoff volume control is 41.2% of the total volume needed
for maintaining the predevelopment peak runoff rate.

Step 2:  Solve for the total area required to maintain the peak runoff rate using Equation 4.8.

 Hfor  Solve ′

′ = ×H 018
100

412
.

.

′ =H 0 43. "

Therefore, totally 0.43” of the site is required to maintain the predevelopment peak runoff rate but
not the runoff volume.  Of the 0.43” storage, 0.18” of the storage is required for retention volume.

amount of rainfall within the development site as that retained by woods, in good
condition, and then to gradually release the excess runoff as woodlands would release it.
By doing so, we can emulate, to the greatest extent practical, the predevelopment
hydrologic regime to protect watershed and natural habitats.  Therefore, the
predevelopment condition of the low-impact development site is required to be woods in
good condition.  This requirement is identical to the State of Maryland’s definition of the
predevelopment condition. The CN for the predevelopment condition is to be determined
based on the land cover being woods in good condition and the existing HSG.  The design
storm is to be the greater of the rainfall at which direct runoff begins from a woods in
good condition, with a modifying factor, or the 1-year 24-hour storm event.  The rainfall at
which direct runoff begins is determined using Equation 4.9. The initial rainfall amount at
which direct runoff begins from a woodland is modified by multiplying this amount by a
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factor of 1.5 account for the slower runoff release rate under the wooded predevelopment
condition.







−×= 10

1000
2.0

cCN
P Eq. 4.9

where P is rainfall at which direct runoff begins.

A three-step process, illustrated in Example 4.6, is used to determine the design storm
event.

 Step 1:  Determine the predevelopment CN.

Use an existing land cover of woods in good condition overlaid over the hydrologic
soils group (HSG) to determine the composite site CN.

 Step 2: Determine the amount of rainfall needed to initiate direct runoff.

Use Equation 4.9 to determine the amount of rainfall (P) needed to initiate direct
runoff.

 Step 3: Account for variation in land cover.

Multiply the amount of rainfall (P) determined in Step 2 by a factor of 1.5.

Example 4.6 demonstrates this approach.

 Example 4.6:  Determination of Design Storm

Step 1:  Determine the predevelopment CN based on woods (good condition) and HSG.

 Given:  Site condition of 90% HSG soil type B and 10% HSG soil type C,
CNc = 0.9 (55) + 0.1 × (70)
CNc ≥ 56.5 ≈ 57  use 57

Step 2:  Determine the amount of rainfall to initiate direct runoff using Equation 4.9.






 −×= 10

57

1000
2.0P

P = 1.5 inches

Step 3:  Multiply the amount of rainfall by a factor of 1.5.

Design rainfall = P x 1.5

Design rainfall = 1.5 inches x 1.5

Design rainfall = 2.25 inches
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STATE WATER RESOURCES CONTROL BOARD 
901 P STREET 

SACRAMENTO, CALIFORNIA 
JULY 15,1999 

FACT SHEET 
FOR 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) 
PERMIT FOR 

STORM WATER DISCHARGES 
FROM THE STATE OF CALIFORNIA, DEPARTMENT OF 

TRANSPORTATION (CALTRANS) 
PROPERTIES, FACILITIES, AND ACTIVITIES 

(ORDER NO. 99 - 06 - DWQ) 

BACKGROUND 

In 1972, The Federal Water Pollution Control Act [also referred to as the Clean Water 
Act (CWA)] was amended to provide that the discharge of pollutants to waters of the 
United States from any point source is unlawf?.tl, unless the discharge is in compliance 
with an NPDES permit. The 1987 amendments to the CWA added section 402(p) which 
directs that storm water discharges are point source discharges and establishes a 
framework for regulating municipal and industrial storm water discharges under the 
NPDES program. On November 16, 1990, the U.S. Environmental Protection Agency 
(USEPA).promulgated final regulations that establish the storm water permit 
requirements. 

Pursuant to these regulations, storm water permits are required for discharges from a 
municipal separate storm sewer system (MS4) serving a population of 100,000 or more. 
USEPA defined MS4 to include road systems owned by states which are in an area with a 
population greater than 100,000. .The regulations also specified a requirement for storm 
water permits from 11 categories of industry, including construction activities where the 
construction activity disturbs five acres or more. 

In California, the MS4s were issued individual NPDES permits by the Regional Water 
Quality Control Boards (RWQCB). Caltrans is currently under permit in all of the areas 
of California that have been determined to require an MS4 permit with the exception of 
the Salinas area. Industrial activities are covered by General Permits that have been 
adopted by the State Water Resources Control Board (SWRCB). Caltrans currently seeks 
coverage under the NPDES General Permit for Construction Activities (Construction 
General Permit) for construction activities that are over five acres. The exception to this 
is in the Lake Tahoe area, where the RWQCB adopted its own Construction General 
Permit for projects over five acres and Waste Discharge Requirements (WDRs) for 
projects imder five acres. 
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In 1996, Caltrans requested that the SWRCB, consider adopting a single NPDES permit 
for storm water discharges from all Caltrans properties, facilities, and activities that 
would cover both the MS4 requirements and the statewide Construction General Permit 
requirements. The federal regulations allow for the issuance of system-wide MS4 
NPDES permits. Caltrans submitted an application for a permit with a draft Storm Water 
Management Plan (SWMP) in August 1996. The SWRCB gave Caltrans comments on 
the SWMP and received a revised SWMP from Caltrans in March 1997. Because the 
RWQCBs have issued NPDES storm water permits to all of the areas currently requiring 
a permit, with the exception of the Salinas area, this permit was not considered’s new 
storm water permit, and a Part I and Part II application were not required. 

The “Interpretative Policy Memorandum on Reapplication Requirements for Municipal 
Separate Storm Sewer Systems” issued by USEPA on May 17, 1996 outlines the 
requirements for permittees seeking-a second Municipal NPDES Storm Water Permit. . 
The requirements are: (1) name and address of the applicant; (2) name and title of 
primary administrative and technical contacts; and (3) proposed changes or improvements 
to the storm water management program and monitoring activities for the upcoming 
five-year term of the permit. In addition, USEPA recommends that the applicant provide 
identification of any previously unidentified water bodies and a summary of any known 
water quality impacts. 

This permit is intended to cover all municipal storm water activities by Caltrans in 
California, both in areas that require an MS4 permit and areas that do not currently 
require a permit. It is also intended to cover all Caltrans construction activities that 
require a permit under the federal regulations. It directs that all existing storm water 
permits for discharges from Caltrans properties, facilities, and activities should be 
rescinded. RWQCBs may in the future issue individual storm water permits for Caltrans 
construction activities, as explained below. 

This permit shall be implemented and enforced by the nine RWQCBs. 

PROH.lBITIONS 

This permit authorizes storm water and authorized nonstorm water discharges from 
Caltrans properties, facilities, and activities. This permit prohibits discharges of material 
other than storm water (nonstorm water discharges) that are not authorized by this permit. 

EFFLUENT LIMITATIONS 

NPDES permits for storm water discharges must meet all applicable provisions of 
sections 301 and 402 of the CWA. These provisions require control of pollutant 
discharges to the Maximum Extent Practicable (MBP) for the MS4 permit requirements 
and to the standard of Best Available Technology Economically Achievable/Best 
Conventional Technology (BATLBCT) for Construction General Permit requirements. It 
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also requires dischargers to implement more stringent controls, if necessary, to meet 
water quality standards. 

It is not feasible at this time to establish numeric effluent limitations for storm water. The 
reasons why establishment of numeric effluent limitations is not feasible are discussed in 
detail in SWRCB Orders No. WQ 91-03 and WQ 91-04. Therefore, this permit allows 
Caltrans to implement Best Management Practices (BMPs) to comply with the 
requirements of this permit. 

RECEIVING WATER LIMITATIONS 

Storm water discharges shall not cause or contribute to a violation of an applicable water 
quality standard. This permit requires Caltrans to reduce or prevent pollutants in storm 
water discharges and authorized nonstorm water discharges through the development and 
implementation of BMPs which constitutes compliance with either MEP or BAT/BCT, 
whichever is applicable. Storm water discharges must also be in compliance with water 
quality standards. If receiving water quality standards are exceeded, Caltrans is required 
to submit a written report providing additional BMPs or other measures to be taken that 
will be implemented to achieve water quality standards. 

MS4 PERMIT REQUIREMENTS 

MS4 permit requirements are to be implemented to MEP. These requirements are 
addressed in the SWMP that is an integral and enforceable component of this NPDES 
Permit. However;the SWMP.also refers to other documents that Caltrans has prepared 
.which give the detailed discussion of how the program elements are to be implemented. 
Where the SWMP was determined to be inadequate, further requirements are outlined in 
the permit. Caltrans will submit changes to the SWMP on an annual basis. Substantive 
changes to the SWMP will require approval by the SWRCB. 

The SWMP which was submitted in August 1996 defined terms in the development of 
the program in a way that is inconsistent with the definitions inTitle 40 of the Code of 
Federal Regulations Section 122.22 (40 CFR 122.22). Caltrans is required to rewrite the 
SWMP in a manner that is consistent with the definitions in the regulations. Caltrans also 
uses terms such as “winter season” and “significant erodible slope” which are not used in 
the regulations. Caltrans uses terms such as these to determine the scope of the program, 
with the understanding that Caltrans is responsible for discharges at all times during the 
year, and that if implementation of the program using these terms leads to discharge of 
pollutants, the terms will have to be redefined. 

Caltrans is required to submit a revised SWMP within 90 days of the adoption of this 
permit. Because the SWMP is an integral and enforceable part of this permit, this revised 
SWMP will be presented to the State Board for approval. The incorporation of this 
revised SWMP into the permit will be made pursuant to the federal regulations for NPDES 
permit modification found at 40 CFR Section 122.62 and 40 CFR Section 124. 
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Caltrans has developed a BMP program for control of pollutants from existing facilities 0 
and for new and reconstructed facilities as part of the SWMP. This BMP program must 
be revised to reflect .the definition of pollutant in the federal requirements, including a 
reevaluation of BMPs. The evaluation of the feasibility of structural BMPs in the SWMP 
does not reflect the current state of knowledge among other transportation agencies. 
BMPs are rejected that are routinely-used by other transportation agencies. Therefore, the 
BMP selection in the SWMP does not meet MEP. The federal regulations require the 
consideration of structural BMPs where they are appropriate. MEP cannot be met 
without the consideration of structural BMPs. The fact that a BMP has not been used 
before is not an adequate reason to reject its use if other factors make it appropriate 

In addition to the annual submittal of the SWMP, this permit also requires Caltrans to 
submit a workplan that explains how the program will be implemented in each Region. 
The purpose of the workplan is to bring the theoretical and proposed program of the 
SWMP to the practical and implementable level at the regional, watershed and water 
body level. Through the workplan process, Caltrans will be able to discuss the 
implementation of the program and show how their priorities will address specific local 
needs. 

The MS4 permit requirements include: 

Coordination with Local Agencies 

This permit requires Caltrans to develop a program for communication with local 
agencies and coordination with other MS4 programs where the programs overlap 
geographically with Caltrans facilities. 

Legal Authority 
._ 

In the April 1998 SWMP, Caltrans submitted a certification of adequate legal authority to 
implement the program. Through implementation of a storm water program, Caltrans 
may find that the legal authority is, in fact, not adequate. This permit requires Caltrans to 
reevaluate the legal authority each year and recertify that it is adequate. Caltrans must 
submit the analysis of the legal authority as part of the Annual Report each year. If it 
becomes clear that the legal authority is not adequate to fully implement the SWMP and 
the requirements of the permit, Caltrans must seek the authority necessary for 
implementation of the program. 

Fiscal Analysis 

Caltrans must maintain adequate funding to implement an effective storm water program 
and must submit an analysis of the funding each year. This includes a report on the 
funding that is dedicated to storm water as well as an estimate of the funding that has 
been allocated to various. program elements that is not included in the storm water 
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program funding. An example of this would be to estimate the funding that has been 
made available to the Maintenance Program to implement the development of 
Maintenance Facility Pollution Prevention Program Plans (FPPP) and to implement the 
BMPs that are necessary for water quality. In addition, Caltrans is required to seek 
adequate funding from the legislature for an effective storm water program. 

Vegetation Control Program 

This permit requires Caltrans to develop a program for vegetation control that minimizes 
the use of agricultural chemicals and maximizes the use of appropriate native and adapted 
vegetation for erosion control and filtering of runoff. 

Storm Water System Management 

This permit requires Caltrans to develop a program to monitor and clean storm drain 
inlets. For storm water structures that contain excessive material on a regular basis, 
Caltrans must determine if an Illicit Connection/Illegal Discharge (IC/ID) Detection 
investigation is warranted or if an enhanced BMP program is required for the drainage 
area. Vegetation in storm channels may reduce erosion from these channels and provide 
filtration and may be subject to sections 401 and 404 of the CWA. 

Accidental Spills 

This permit requires Caltrans to notify the MS4 permittee of any spills that may have an 
impact on the MS4’s ability to comply with its municipal storm water permit. This 
means any spill that could reach the MS4 permittee’s storm drain system in a large 
enough quantity to impact the system. Caltrans must also notify the RWQCB of any spill 
that may reach a receiving water and have an adverse effect on the receiving water. 
Generally, this notification would be limited to spills that are large enough to require 
cleanup or lane closure, but only if the spill could have an impact on water quality. 

Illicit Connection/Illegal Discharge (IC/DC) Detection 

This permit requires Caltrans to have a program to detect and investigate IUlDs. 
Because Caltra.ns is different from a typical municipality, it is not intended that Caltrans 
should do routine inspections of their system for illicit connections. It is unlikely that a 
discharger would have access to the Caltrans storm drain system to make an illicit 
connection. It is also not intended that Caltrans would do routine field screening for 
illegal discharges. The Caltrans system is too large and spread out for this to be effective. 
However, Caltrans is required to train field maintenance personnel to recognize IC/IDs 
and to respond to them. Caltrans is also required to have a method for receiving and 
responding to public complaints. 
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Characterization of Discharges _ 

. 

In the areas which require an MS4 permit, Caltrans is required to characterize discharges 
as specified in 40 CFR 122.26(iv)(d)( 1) and (2) over the life of the permit. This 
requirement was to be done as part of the Part II application for the initial permits that 
Caltrans received in these areas; so for most areas, this data should already be available. 
The purpose of this requirement is to provide Caltrans with adequate information about 
the storm drain system to effectively implement the program. This characterization is a 
one time requirement. If adequate information was submitted under the original Part II 
application, this requirement is satisfied and the data should be used as the basis for the 
Regional Workplans. 

Maintenance Facilities 

This permit requires Caltrans to prepare FPPP for all maintenance facilities, implement 
BMP programs at each facility as necessary and periodically inspect each facility. 
Monitoring is only required as part of the overall monitoring program to determine the 
effectiveness of the BMP program. 

Training and Public Education 

The Training and Public Education component consists of three parts to address the three 
major audiences that Caltrans must address. The three audiences are Caltrans employees, 
Caltrans contractors, and the general public. Caltrans has prioritized these three parts and 
has developed and implemented programs for the first two audiences. The program for 
the final part, which addresses the general public, will be developed and implemented 
during this permit period. 

The detailed requirements in the permit outlining what is to be included in a public 
education cqmponent were recommended by the Public Information/Public Participation . 

Subcommittee of the California Storm Water Quality Task Force. The members of this 
committee are all responsible for public education programs throughout the State and 
have experience in developing public education programs: 

Program Evaluation and Monitoring 

This permit requires Caltrans to evaluate the effectiveness and adequacy of the storm 
water program on an annual basis. This includes both monitoring and a self-audit of the 
program. Caltrans has submitted a three-year monitoring strategy that will be updated 
annually. Caltrans will also be required to submit a detailed monitoring program prior to 
the upcoming rainy season for each year. The monitoring is intended to demonstrate the 
effectiveness of its storm water and nonstorm water programs and specifically to achieve 
the following objectives: 
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2. 

3. 

4. 

5. Evaluation of effectiveness of permanent control measures; and 

6. Evaluation of effectiveness of highway operation control measures. 

Characterization of storm water discharges, including pollutant concentrations and 
mass loadings, from locations representative of Caltrans owned properties, 
facilities, and activities. Of particular interest is the discharge of high volume 
systems which discharge to areas subject to or sensitive to beach closures; 

Evaluation of effectiveness of maintenance activity control measures; 

Evaluation of effectiveness of maintenance facility pollution prevention plans; 

Evaluation of effectiveness of construction erosion prevention and control 
measures; 

, 

Caltrans has also submitted a Guidance Manual for Stormwater Monitoring Protocols 
which specifies the manner in which monitoring is ‘to be undertaken. . 

In addition to monitoring, Caltrans must perform a program audit each year to determine 
how well the program is being implemented and whether the program is actually 
adequate. Caltrans must submit an outline of this audit six months in advance of the 
Annual Report so that the SWRCB can evaluate the methods to be used to perform the 
audit. 

Region Specific Concerns 

Each of the RWQCBs was given the opportunity to specify specific water quality 
concerns in their Region that required special conditions. At this time, these 
requirements are limited to items that Caltrans is currently responsible for either under a 
current NPDES permit or under a RWQCB Basin Plan. Region-specific concerns have 
been identified in the Lahontan RWQCB. Some of the requirements are specific to the 
Lake Tahoe Hydrologic Unit and are based on the unique quality of the resource. Other 
requirements are applicable to the entire region. 

To accommodate the concerns about the Lake Tahoe Hydrologic Unit, the Lahontan 
RWQCB has placed requirements in the RWQCB Basin Plan that are, therefore, 
requirements of this permit. They include (1) numeric effluent limits for storm water, 
(2) nonstorm water discharge prohibitions, (3) a requirement for the capture and treatment 
of.all storm water from the 20-year storm, (4) erosion control guidelines for high 
mountain areas, (5) construction site and maintenance facility inspection requirements, 
and (6) a winter ban on soil disturbance throughout the Lake Tahoe Hydrologic Unit and 
other high mountain portions of the Region. If the Basin Plan requirements that are 
referenced in this NPDES Permit are changed during the life of this NPDES Permit, 
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Caltrans can request that the terms of this permit be changed to reflect the changes in the 
Basin Plan. 

In addition, the Lahontan RWQCB requires Caltrans to meet some specific requirements 
in their construction program. These include involving the RWQCB in the design of the 
project and early.submittal of Storm Water Pollution Prevention Plans (SWPPP). 

The Lahontan RWQCB requires that Caltrans submit information to them about the 
program to control snow and ice throughout. the Region. This requirement includes the 
submittal of information about the use of abrasives and deicing agents throughout the 
Region, including the location of the use, the source and chemistry of the deicing agents 
and abrasives, and the volume of abrasive and deicing agents used on individual highway 
segments. For example, Caltrans must report separately on abrasives and deicing agents 
use within the Lake Tahoe Hydrologic Unit by volume of material used on 
State Route 50, State Route 89, State Route 28, and State Route 267, rather than 
providing only the total volume used in the Lake Tahoe Hydrologic Unit or within a 
specific Caltrans District. In the Truckee River Hydrologic Unit, the reports would be 
volume of material used on State Route 89S, State Route 89N, State Route 267, and 
Interstate 80. 

Caltrans is required to develop a monitoring program that evaluates the effectiveness of 
BMPs used to recover abrasives and deicing materials and that evaluates the impacts of 
abrasives and deicing materials on surface waters within the Lake Tahoe Hydrologic Unit. 
A report on the use of deicing agents and abrasives is required each year as part of the 

I Annual Report. 

CONSTRUCTION PERMIT REQUIREMENTS 

Construction activities which disturb five acres or more outside of the Lake Tahoe 
Hydrologic Area are currently required to be covered by the Construction General Permit. 
The current Construction General Permit is SWRCB Order 99- DWQ. 

The Lahontan RWQCB has developed an NPDES Storm Water Permit for construction 
projects that involve more than five acres of soil disturbance and non-NPDES waste 
discharge requirements for construction projects for projects less than five acres within 
the Lake Tahoe Hydrologic Unit. The current Lahontan Construction Permit is Lahontan 
RWQCB Board Order 6-93-63. The WDRs for small projects are contained in Lahontan 
RWQCB Board Order 6-91-3 1. All projects within the Lake Tahoe Hydrologic Area are 
currently subject to one of these two Board Orders depending on the size of the project. 

Storm water discharges from all Caltrans construction projects will be covered by this 
permit except for those projects that the RWQCB determines should be covered by an 
individual permit. Caltrans will be required to notify the RWQCB that a project is to be 
covered under this permit at least 30-days prior to the onset of construction. This 30-day 
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notification under this permit is the equivalent of filing a Notice of Intent (NOI) under the 
Construction General Permit. 

The RWQCB can require submittal of the SWPPP up to 30 days prior to the onset of soil 
disturbance, require changes to the SWPPP, perform inspections, and take enforcement 
action. Caltrans can negotiate an alternative process with the appropriate RWQCB if an 
alternative method of complying with the requirement for early submittal of the SWPPP 
is appropriate. 

The permit requires Caltrans to implement an effective construction storm water program. 
The program that Caltrans plans to implement is contained in their SWMP. This plan, in 
turn, refers to BMP manuals and the Standard Specifications that contain the details of 
the BMP implementation. 

Caltrans must implement an effective construction storm water program during the entire 
year throughout the State. Because the construction storm water program will be 
implemented year round, regardless of whether or not Caltrans elects to implement 
baseline or more advanced erosion control measures, any discharges of material not 
authorized by this permit is a violation. 

Caltrans construction projects may involve soils that contain lead in quantities that meet 
the State definition of hazardous waste but not the federal definition. The Department of 
Toxic Substances Control (DTSC) has issued waivers allowing Caltrans to use these soils 
in construction projects under a narrow range of conditions. In addition to the waivers, 
Caltrans also needs authorization from the RWQCB to allow the use of these soils. 
Caltrans is required to obtain WDRs from the RWQCB for the use of these soils. 

ANNUAL REPORT 

This permit requires Caltrans to submit an Annual Report each April. The Annual Report 
will contain (1) an evaluation of the previous year’s program, (2) the results of the 
program audit, including information about compliance with the construction 
requirements and maintenance facility requirements, (3) a vegetation management report, 
(4) an ICED report, (5) a nonstorm water discharge report, (6) an analysis of the legal 
authority, (7) an analysis of the fiscal resources for the coming year, (8) a report on the 
training and public education program, and (9) reports on the regional requirements. The 
Annual Report must also contain a monitoring report and a monitoring plan for the 
upcoming year and workplans for each of the regions. There is a one year lag in the 
reporting of the monitoring program and the program audit in the Annual Report. This 
lag is intended to allow Caltrans the time to adequately analyze the data that has been 
generated. 
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STATE WATER RESOURCES CONTROL BOARD 

ORDER NO. 99 - 06 - DWQ 
NPDES NO. CAS000003 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM (NPDES) PERMlT 
STATEWIDE STORM WATER PERMIT 

AND 
WASTE DISCHARGE REQUIREMENTS (WDRs) 

FOR THE 
STATE OF CALIFORNIA, DEPARTMENT OF TRANSPORTATION (CALTRANS) 

The State Water Resources Control Board (SWRCB) finds that: . 

1. 

II 

II 

Ii 

II 

II 

II 

II 

II 

NPDES PERMIT APPLICATION: On September 5,1996, Caltrans, located at 1120 N 
Street, Sacramento, California 958 14 submitted an NPDES permit application for storm 
water discharges from the Caltrans highways, properties, facilities, and activities throughout 
the State of California for Caltrans headquarters and for the District offices including: the 
North Coast region (District l), Northern Central Valley and Far Northeastern region 
(District 2), Sacramento area (District 3), San Francisco Bay area (District 4), Central Coast 
(District 5), Lower Central Valley (District 6), Los Angeles Basin (District 7), San 
Bernardino area (District S), Mono/Inyo area (District 9), Middle Central Valley (District lo), 
San Diego area (District 1 l), and Grange County (District 12). The application was accepted 
on October 4, 1996. As part of the application, Caltrans submitted a Storm Water 
Management Plan (SWMP) and Monitoring Plan. The SWMP and Monitoring Plan were 
amended in March 1997 and again in April 1998. The application is considered an 
application for permit reissuatice because Caltrans is currently under permit in all of the parts’ 
of the State for which a Municipal Separate Storm Sewer System (MS4) permit is currently 
required. The MS4 permits that Caltrans holds, the permitting agency, the adoption date, and 
expiration date are shown in Table 1. 
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TABLE 1 
CURRENT CALTRANS STORM WATER PERMITS 

Caltrans District Board NPDES Adoption 
Order Permit Date 

Number 

Expiration 
Date 

North Coast 4. 97-l 19 CA0025038 10/22/97 1 o/22/02 

San Francisco Bay 4andlO 94-098 CAS029998 8/17/94 8127199 
Los Angeles 7 go-079 CA0061654 6/18/90 6118195 
Central Valley .6._ -94-244 CA0083500 g/16/94. 9/l/99 
Central Valley 3,4,6 and 10 95-001 CA0083640 l/27/95 l/1/00 

Lahontan 3 6-93-62 CAS616002 ‘6/l l/93 6/l l/98 
Colorado River Basin 8 and 11 94-038 CAS617001 1 l/15/94 1 l/17/99 

Santa Ana River 8and12 94-5 CA8000279 7/8/94 718199 

San Diego 8,11, and 12 97-08 CAS029998 3112197 3/l 2/02 

2. 

3. 

4. 

FEDERAL AUTHORITY: In 1972, the Federal Water Pollution Control Act (also .referred 
to as the Clean Water Act [CWA]) was amended to provide that the discharge of pollutants to 
waters of the United States from any point source is effectively prohibited unless the 
discharge is in compliance with an NPDES Permit. The 1987 amendments to the CWA 
added section 402(p) that establishes a framework for regulating municipal and industrial 
storm water discharges under the NPDES Permit Program. 

STATE AUTHORITY: California Water Code section 13376 provides that any person 
discharging or proposing to discharge pollutants to waters of the United States must apply for 
and obtain WDRs. (For this permit, the State term “WDRs” is equivalent to the federal term 
“NPDES permits” as used in the CWA). Furthermore, municipal and industrial storm water 
discharges are discharges of waste that could affect the quality of the waters of the State. 
Applicable State of.Califomia regulations are contained in the California Code of Regulations 
(CCR), Title 23, Division 3, Chapter 9. 

CALTRANS DISCHARGES SUBJECT TO MUNICIPAL STORM WATER PERMIT 
REGULATIONS: On November 16, 1990, the U.S. Environmental Protection Agency 
(USEPA) promulgated final regulations that establish application requirements for storm 
water permits codified at Title 40 of the Code of Federal Regulations (CFR), Section 122.26 
(40 CFR 122.26). Federal regulations 40 CFR 122.26(a)(iii) and (iv) require that NPDES 
storm water permits be issued for discharges from large and medium MS4s. The regulations 
define “municipal separate storm sewer” to mean “a conveyance or system of conveyances 
(including roads with drainage systems, municipal streets, catch basins, curbs, gutters, 
ditches, manmade channels, or storm drains): (i) owned or operated by a State, city, town, 
borough, county, . . .‘I. Caltrans, as the owner of an MS4, is subject to an NPDES Permit in 
those areas of the State subject to an MS4 storm water permit. Caltrans performs activities 
that impact storm water quality. These activities include operation of roads and highways, 
construction activities, and maintenance activities. 
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6. 

7. 

* 

8. 

9. 

a 10. 

To enable Caltrans to implement a uniform storm water program, this NPDES Permit will 
cover storm water discharges from all Caltrans highways, properties, activities and facilities 
throughout the State. 

CALTRANS DISCHARGES SUBJECT TO CONSTRUCTION STORM WATER 
PERMIT REGULATIONS: Federal regulations (40 Cl% 122.26) require discharges of 
storm water associated with construction activity including clearing, grading, and 
excavation activities (except operations that resuit in disturbance of less than five acres of 
total land area and which are not part of a larger common plan of development or sale) to 
obtain ‘an NPDES Permit and to implement Best Management Practices (BMPs) that 
achieve the performance standards of Best Available Technology economically 
achievable/Best Conventional Pollutant Control Technology (BAT/BCT) to reduce or 
eliminate storm water pollution. 

STORM WATER DISCHARGE DEFINITION: Storm water discharges consist only of 
those discharges that originate from precipitation events. Storm water is defined in 
40 CFR 122.26(b)( 13) as storm water runoff, snowmelt runoff, and surface runoff and 
drainage. During precipitation events, storm water picks up and transports pollutants into 
and through municipal storm water conveyance systems and ultimately to waters of the 
United States. 

NONSTORM WATER DISCHARGE DEFINITION: Nonstorm water discharges 
consist of all discharges from a.municipal storm water conveyance system which do not 
originate from precipitation events (i.e., all discharges from a conveyance system other than 
storm water). Nonstorm water discharges include illicit discharges, nonprohibited 
discharges, and NPDES permitted discharges. An illicit discharge is defined in 
40 CFR 122.26(b)(2) as “any discharge to a municipal storm sewer that is not composed 
entirely of storm water except discharges pursuant to an NPDES Permit (other than the 
NPDES Permit for discharges from the MS4) and discharges resulting from fire fighting 
activities.” Nonstorm water discharges are addressed in Provision B of this permit. 

PERFORMANCE STANDARDS: CWA section 402(p) establishes two different 
performance standards for storm water discharges. NPDES permits issued for MS4 storm 
water discharges require controls to reduce the discharge of pollutants to the Maximum 
Extent Practicable (MEP). Caltrans can reduce pollutants to MEP through the effective 
implementation of BMPs. NPDES Permits issued for industrial storm water discharges 
(including construction activities) must meet BAT for toxic pollutants and BCT for 
conventional pollutants. In addition, storm water discharges may not cause or contribute to 
exceedance of water quality standards. The requirements for compliance with water quality 
standards are described in Provision C., Receiving Water Limitations. 

CALTRANS ACTMTIES: Caltrans is primarily responsible for the design, 
construction, management, and maintenance of the State highway system, including 
freeways, bridges, tunnels, maintenance facilities, and related properties, and facilities. 

CALTRANS BUDGET: Caltrans derives funding from federal, State, and local 
government sources. The annual operating budget for Caltrans is determined through the 
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11, 

12. 

13. 

14. 

State’s financial planning process. The final determination on the budget is made by the 
Legislature and the Governor. 

REGIONAL WATER QUALITY CONTROL BOARD (RWQCB) BASIN PLANS: 
Each RWQCB has adopted a Basin Plan containing the policies, prohibitions and 
requirements that apply to that Region. Caltrans is subject to the policies and prohibitions 
and requirements contained in these Basin Plans in the Region in which the Basin Plan is 
applicable. _. ,, 

CALTRANS DISCHARGES: Caltrans discharges consist of storm water and nonstorm’ 
water runoff generated from (a) maintenance and operation of State-owned highways, 
freeways, and roads; (b) maintenance facilities; (c) other properties, facilities, activities, 
and construction projects; (d) permanent discharges from subsurface dewatering, and (e) 
temporary construction related dewatering which discharge directly or through municipal 
storm water conveyance systems to surface water bodies in the State. These surface water 
bodies include creeks, rivers, reservoirs, lakes; wetlands, lagoons, estuaries, bays, and the 
Pacific Ocean and tributaries thereto. These surface waters are waters of the United States 
as defined in 40 Cl3 122.2. This permit regulates storm water discharges on Caltrans 
highways, properties, and facilities. 

POTENTIAL POLLUTANTS IN CALTRANS DISCHARGES: Discharges of storm 
water from the Caltrans owned rights-of-way, properties, facilities, and activities, including 
storm water management activities in construction, maintenance, and operation of State- 
owned highways within the State of California have been shown to be contributors of 
pollutants to waters of the United States. As such, the discharge of storm water may be 
causing or threatening to cause violations of water quality objectives. The quality and 
quantity of these discharges vary considerably and are affected by hydrology, geology, land 
use, season, and sequence and duration of hydrologic events. Pollutants occur in both the 
storm water discharges and nonstorm water discharges. Pollutant sources from Caltrans 
rights-of-way, properties, facilities, and activities include motor vehicles, highway 
maintenance, construction site runoff, maintenance facility runoff, illegal dumping, spills, 
and landscaping care. Pollutant categories include metals (such as copper, lead, and zinc), 
synthetic organics (petroleum products and pesticides), sediment, nutrients (nitrogen and 
phosphorus fertilizers), debris, oxygen demanding substances (decaying vegetation, animal 
waste, and other organic matter), and other pollutants which may cause aquatic toxicity in 
the receiving waters. 

STORM WATER MANAGEMENT PLAN (SWMI?): The SWMP submitted by 
Caltrans describes a framework for management of storm water discharges during the term 
of this permit. The title page and table of contents of the SWMP are attached to this 
NPDES Permit. The SWMP describes the Caltrans facilities, the institutional arrangements 
within Caltrans, legal authorities, funding, training and public education and participation, 
the annual reporting program evaluation process, and monitoring studies to be undertaken. 
The SWMP includes a discussion of activities to be implemented by each of the Divisions 
within Caltrans, including programs for design and construction, maintenance, and 
additional region-specific programs to be undertaken. Revisions to the SWMP for 
subsequent years will be submitted to the SWRCB as part of the Annual Reporting and 
Program Evaluation Process. This NPDES Permit directs Caltrans to implement its 
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SWMP. Where the SWMP was found to be inadequate, this NPDES Permit directs 
Caltrans to fulfill additional requirements and specifies what these requirements are. 

Caltrans SWMP must be revised in accordance with the Provisions of this NPDES Permit 
to address concerns about the scope, detail of proposed actions, and time frame for 
implementation. 

Caltrans began implementation of this SWMP in March 1997. 

15. ENFORCEABILITY OF THE SWMP: The SWMP and modifications or revisions to 
the SWMP that are approved, in accordance with Provision F.l of this NPDES Permit, and 
future year workplans to be submitted, in accordance with the SWMP and Provision F. 1 of 
this NPDES Permit, are integral to and an enforceable component of this NPDES Permit. 

16. LOCAL MUNICIPALITIES: The RWQCBs have issued NPDES Permits for the 
discharge of storm water from municipal storm water conveyance systems to municipalities 
in California which require these permits. Caltrans operates highways and highway-related 
properties, activities, and facilities that cross through all of these permitted areas. Some 
storm water discharges from Caltrans-owned rights-of-way, properties, facilities, and 
activities discharge to storm water conveyance systems managed by these municipalities. 
Some storm water discharges from these municipalities discharge to storm water 
conveyance systems managed by Caltrans. . 

17. LOCAL CONTROL: This NPDES Permit does not preempt or supersede the authority of 

* 
local municipal agencies to prohibit, restrict, or control storm water discharges and’ 
authorized nonstorm water discharges to storm dram systems or other watercourses within 
their jurisdictions as allowed by State and federal law. 

18. CALTRANS CONSTRUCTION PROGRAM: Caltrans performs construction activities 
that are required to have NPDES Permits for storm water discharges from the construction 
site. This NPDES Permit will effectively regulate storm water discharges from 
construction projects within the Caltrans rights-of-way. Caltrans will not be required to 
obtain coverage under the State NPDES General Permit for Construction Activities 
(Construction General Permit), SWRCB Board Order 92-08 DWQ. 

19. DREDGE AND FILL MATERIALS: This NPDES Permit does not authorize discharges 
of fill or dredged material regulated by the U.S. Army Corps of Engineers under CWA 
section 404 and does not constitute a waiver of water quality certification under CWA 
section 40 1. 

0 

20. RECEIVING WATER LIMITATIONS: The impact of storm water runoff from 
highway facilities on the water quality of receiving waters is highly variable. For this 
reason, this NPDES Permit does not include numeric effluent limitations. Instead, this 
NPDES Permit will emphasize the use of BMPs to control storm water pollution and the 
establishment of a monitoring program to determine the impact of storm water runoff from 
highways on receiving water bodies. The Lahontan RWQCB does have numeric effluent 
limits for storm water discharges for the Tahoe Basin in the Basin Plan. These numeric 
effluent limits also appear in their Regional Construction Permits (RWQCB Board Orders 
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21. 

22. 

23. 

24. 

25. 

26. 

. 

6-91-31 and 6-93-63) and the Caltrans MS4 Permit RWQCB Board Order No. 6-93-62) for 
the Tahoe Basin, and these limits apply to this NPDES Permit in that area. 

‘$ 

It is the SWRCBs intent that this NPDES Permit shall ensure attainment of applicable 
water quality objectives and protection of the beneficial uses of receiving waters. This 
NPDES Permit, therefore, includes standard requirements to the effect that discharges shall . 
not cause or contribute to violations of water quality objectives nor shall they cause certain 
conditions to occur which create a condition of-nuisance or water quality impairment in 
receiving waters. “Standard” language is the standard for storm water permits; it is not the 
sarne as the “standard”~language for other NPDES -permits. Accordingly, the SWRCB is 
requiring that these standard requirements ,be addressed through the implementation of 
control measures to reduce pollutants in storm water discharges. 

Receiving water limitations in this NPDES Permit are based on the federal CWA, 
RWQCB Basin Plans and policies, USEPA Guidance, Best Professional Judgement, and 
BMPs. 

CALIFORNIA ENVIRONMENTAL QUALITY ACT (CEQA): The action to adopt an 
NPDES Permit is exempt from Provisions of the CEQA (CEQA: Public Resources Code 
section 2 1100, et. seq.), pursuant to section 13389 of the California Water Code. 

PUBLIC NOTIFICATION: The SWRCB has notified Caltrans and all known interested 
agencies and persons of its intent to prescribe an NPDES Permit and WDRs for said 
discharge and has provided them with an opportunity for a public meeting and an 
opportunity to submit comments., 

PUBLIC HEARING: The SWRCB in a public meeting held on June 9,1998 heard and 
considered all comments pertaining to this NPDES Permit. The permit was’ adopted at a 
public meeting held on July 15, 1999. 

RWQCB ENFORCEMENT: Following adoption of this NPDES Permit, the RWQCBs 
shall enforce the Provisions. 

IMPLEMENTATION: This NPDES permit is in compliance with section 402 of the 
CWA and shall take effect upon adoption by the SWRCB. 

ANTI-DEGRADATION: This NPDES Permit is consistent with the anti-degradation 
Provision, section 40 CFR 13 1.12 and SWRCB Resolution 6% 16. 

IT IS HEREBY ORDERED that all MS4 storm water permits issued to Caltrans by RWQCBs 
shall be rescinded insofar as they apply to Caltrans. 

lT IS HEREBY ORDERED that in order to meet the Provisions contained in Division 7 of the 
California Water Code and regulations adopted thereunder and the Provisions of the Federal 
CWA and the regulations and guidelines adopted thereunder, Caltrans shall comply with the 
following: (REPORTING REQUIREMENTS ARE SHOWN IN ITALICS WITH ALL 
CAPITAL LETTERS): 
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A. GENERAL DISCHARGE PROHIBITIONS 

2. 

3. 

4. 

c 
5. 

6. 

7. 

Any discharge from Caltrans rights-of-way or Caltrans properties, facilities, and 
activities within those rights-of-way that is not composed entirely of “storm water” to 
waters of the United States is prohibited unless authorized pursuant to Section B of 
this NPDES Permit. For some discharges, Caltrans may also need to obtain Water 
Quality Certification under CWA S2. The discharge of runoff from Caltrans owned 
rights-of-way or Caltrans properties, facilities, and activities to waters of the United 
States which have not been reduced to the MEP is prohibited. The discharge of 
runoff from construction sites containing pollutants which have not been reduced 
using BAT for toxic pollutants and BCT for conventional pollutants to waters of the 
United States is prohibited. 

The discharge of pollutants or dredged or fill material to waters of the United States, 
except as authorized by an NPDES Permit or a dredged or fill material permit (subject 
to the exemption described in California Water Code (CWC) section 13376), is 
prohibited. 

The discharge of waste to waters of the State in a manner causing or threatening to 
cause a condition of pollution or nuisance defined in CWC section ‘13050, is 
prohibited. 

The dumping, deposition, or discharge of waste by Caltrans directly into waters of the 
State or adjacent to such waters in any manner that may allow its being transported 
into the waters is prohibited unless authorized by the RWQCB.. 

The discharge of any radiological, chemical, or biological warfare agent into waters of 
the State is prohibited. The discharge shall not contain toxic substances in 
concentrations that are toxic to or that produce detrimental physiological responses in 
human, plant, animal, or aquatic life. 

The discharge of sand, silt, clay, or other earthen materials from any activity, 
including land grading and construction, in quantities which cause deleterious bottom 
deposits, turbidity, or discoloration in waters of the State or which unreasonably affect 
or threaten to affect beneficial uses of such waters, is prohibited. 

Wastes or wastewater from road sweeping vehicles or from other maintenance or 
construction activities shall not be discharged to any surface waters or to any storm 
drain leading to surface water bodies. 

Caltrans shall achieve the pollutant reductions described in General Discharge Prohibitions 
A.2. above through implementation of the SWMP described in General Requirements, 
Provision E., below. 
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B. NONSTORM WATER DISCHARGE PROHIBITIONS 

1. 

2. 

Caltrans shall effectively prohibit nonstorm water discharges into its storm water 
conveyance system unless such discharges are either: 

a. authorized by a separate NPDES permit; or 

b. authorized in accordance with Nonstorm Water Discharge 
Prohibition B.2. of this NPDES Permit. 

. . 

Exempted Discharges. 

In carrying out nonstrom Water Discharge Prohibition B. 1. of this NPDES Permit, the 
following nonstorm water discharges need not be prohibited unless they are identified 
as sources of pollutants to receiving waters: 

;: 
flows from riparian habitats or wetlands; 
diverted stream flows; 

: 
springs; 
rising ground waters; and 

e. uncontaminated ground water infiltration. 

If any of the above categories of discharges or sources of such discharges are 
identified as sources of pollutants to receiving waters, then such categories or sources 
shall be addressed as conditionally exempted discharges in accordance with 
Prohibition B.3. 

3. Conditionally Exempted Discharges 

: . 

The following nonstorm water discharges need not be prohibited if identified by 
either Caltrans or the Executive Director as not being sources of pollutants to 
receiving waters or,if appropriate control measures to minimize the adverse impacts 
of such sources are developed and implemented under the SWMP in accordance with 
‘Prohibition B .4.: 

T. 
C. 
d. 
e. 
f. 

:: 
i, 
j- 
k. 
I. 

uncontaminated pumped ground water; 
foundation drains; 
water from crawl space pumps; 
footing drams; 
air conditioning condensate; 
irrigation water; 
landscape irrigation; 
lawn or garden watering; 
planned and unplanned discharges from potable water sources; 
water line and hydrant flushing; 
individual residential car washing; and 
discharges or flows from emergency fire fighting activities. 
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4. Caltrans shall identify and describe the categories of discharges 3.a through 3.1 that 
are to be exempt from Prohibition B. 1 in the Annual Report. For each such category, 
Caltrans shall identify and describe as necessary and appropriate to the category either 
documentation that the discharges are not sources of pollutants to receiving waters or 
circumstances in which they are not found to be sources of pollutants to receiving 
waters. Otherwise, Caltrans shall describe (a) control measures to reduce pollutants 
to the maximum extent practicable and minimize the adverse impacts of such sources, 
(b) procedures and Performance Standards for their implementation, (c) procedures 
for notifying the SWRCB of these discharges, and (d) procedures for monitoring and 
record management. Such submissions shall be deemed to be incorporated into the 
SWMP unless disapproved by the Executive Director. If necessary, on a case-by-case 
basis, Caltrans shall prohibit any individual or class of nonstorm water discharge(s) 
listed above that is determined by Caltrans to be a significant source of pollutants to 
waters of the United States. 

5. Permit Authorization for Exempted Discharges 

a. Discharges of nonstorm water from sources owned or operated by Caltrans are 
authorized and permitted by this Order, if they are in accordance with the 
conditions of this Provision and the SWMP. 

b. Any RWQCB may require dischargers of nonstorm water other than Caltrans to 
apply for and obtain coverage under an NPDES permit and comply with the 
control measures developed by Caltrans pursuant to Provision B., Nonstorm 
‘water discharges that are in compliance with such control measures may be 
accepted by Caltrans and are not subject to Prohibition B. 1. Caltrans may refer 
nonstorm water dischargers to the Caltrans system to the RWQCB for 
permitting or enforcement. 

C. Caltrans may propose additional categories of nonstorm water discharges to be 
included in the exemption to Discharge 
Prohibition B. 1. Such proposals are subject to approval in accordance with the 

, NPDES permit regulations. 

6. If a RWQCB Executive Officer determines that any individual or class of nonstorm 
water discharge(s) listed in Nonstorm Water Discharge Prohibition B.2 or B.3. above 
may be a significant source of pollutants to waters of the United States in that region, 
the RWQCB Executive Officer may require Caltrans to monitor and submit a report 
on the discharge and to follow the procedures outlined in Nonstorm Water Prohibition 
B.4. The RWQCB may require that discharge cease in the event that nonstorm water 
discharges are a significant source of pollutants to waters of the United States. 

7. Caltrans shall examine all illicit connection/illegal discharge (ICLID) investigation 
results for the presence of elevated levels of pollutants (e.g., chlorine, sediments, or 
surfactants) which may be the result of one or more classes of nonprohibited 
nonstorm water discharge(s) identified in Nonstorm Water Discharge Prohibition B.2. 
or B.3. above. If such elevated levels of pollutants are commonly present, Caltrans 
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shall conduct a follow-up investigation to identify the source of the elevated 
pollutants~ 

8. Discharges or flows from health and safety emergencies, such as fire fighting 
activities and accident response, shall be addressed only when such flows are 
identified by Caltrans to be significant sources of pollutants to waters of the United 
States. (It is not the intention of the SWRCB for Caltrans to prohibit, under any 
circumstances, the discharge of water or otherfire retardants thatflow into storm 
water conveyance systems as a result of their use for protection of life and public or 

.private property. However, there may be instances when specified BMPs are 
appropriate forfirejightingflows). Although this NPDES Permit does not prohibit 
these discharges, they may still be subject to regulation under the federal and/or State 
law. 

9. Caltrans shall submit a COMPREHENSIVE NONSTORM WATER REPORT each 
year as part of the Annual Report. This report shall include the analysis of each 
category of discharge, and the BMPs to be implemented for each category. Caltrans 
must also periodically evaluate the effectiveness of the modified BMPs by examining 
illicit discharge/illegal dumping investigation results and take any further action 
necessary to reduce such pollutant concentrations. 

C. RECEIVING WATER LIMITATIONS 

C-l- RECEIVING WATER LIMITATIONS FOR MUNICIPAL ACTIVITIES: 

1. The discharge of storm water from a facility or activity that causes or 
contributes to the violation of water quality standards or water quality 
objectives (collectively WQSs) is prohibited. 

2. The discharges shall not cause the following conditions to create a condition 
of nuisance or to adversely affect beneficial uses of waters of the State: 

b. 

C. 

d. 

e. 

Floating, suspended solids, or deposited macroscopic particulate matter, 
or foam; 

Bottom deposits or aquatic growths; 

Alteration of temperature, turbidity, or apparent color beyond present 
natural background levels; 

Visible, floating, suspended, or deposited oil or other products of 
petroleum origin, and /or; 

Toxic or deleterious substances present in concentrations or quantities 
which will cause deleterious effects on’aquatic biota, wildlife, or 
waterfowl, or which render any of these unfit for human consumption 
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either at levels created in the receiving waters or as a result of biological 
concentration. 

3. Caltrans shall comply with Parts C-l. 1. and 2. of this permit through timely 
implementation of control measures and other actions to reduce pollutants in 
the discharges in accordance with the SWMP and other requirements of this 
permit including any modifications; the SWMP shall be designed to achieve 
compliance with Parts C-l. 1. and 2. of this permit; if exceedance(s) of WQSs 
persist notwithstanding implementation of the S WMP and other requirements 
of this permit, the permittee shall assure compliance with Parts C-l. 1. and 2. 
of this permit by complying with the following procedure: 

a. Upon a determination by either Caltrans or the RWQCB that discharges 
are causing or contributing to an exceedance of an applicable WQS, 
Caltrans shall promptly notify and thereafter submit a report to the 
appropriate RWQCB. The report shall describe BMPs that are currently 
being implemented and additional BMPs that will be implemented to 
prevent or reduce any pollutants that are causing or contributing to the 
exceedance of water quality standards. The report may be incorporated 
in the annual update to the SWMP unless the RWQCB directs an earlier 
submittal. The report shall include an implementation schedule. The 
RWQCB may require modifications to the report; 

b. Submit any modifications to the report required by the RWQCB within 
30 days of notification; 

C. Within 30 days following approval of the report described above by the 
RWQCB, Caltrans shall revise the SWMP and monitoring program to 
incorporate the approved modified BMPs that have been and will be 
implemented, the implementation schedule, and any additional 
monitoring required; and 

d. Implement the revised SWMP and monitoring program in accordance 
with the approved schedule. 

4. So long as Caltrans has complied with the procedures set forth in Receiving Water 
Limitations C-l-3. above and are implementing the revised SWMP, Caltrans does not 
have to repeat the same procedure for continuing or recurring exceedances of the 
same receiving water limitations unless directed by the RWQCB to develop 
additional BMPs. 

C-2-RECEIVING WATER LIMITATIONS FOR CONSTRUCTION ACTIVITIES: 

1. Storm water discharges and authorized nonstorm water discharges to any surface or 
ground water shall not adversely impact human health or the environment. 

2. The SWPPP developed for the construction activity covered by this NPDES Permit ~ a 
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D. 

shall be designed and implemented such that storm water discharges and authorized ’ 
nonstorm water discharges shall not’cause or contribute to anexceedance of any 
applicable water quality standards contained in a Statewide Water Quality Control CI 
Plan and/or the applicable RWQCB’s Basin Plan. 

3. Should it be determined by Caltrans, SWRCB or RWQCB staff that storm water 
discharges and/or authorized nonstorm water discharges are causing or contributing to 
an exceedance of an applicable water quality standard, Caltrans shall: 

a. 

b. 

C. 

Implement corrective measures immediately following discovery that water 
quality standards were exceeded, followed by notification of the RWQCB by 
telephone as soon as possible but no later than 48. hours after the discharge has 
been discovered. This notification shall be followed by a report within 14 days 
to the appropriate RWQCB, unless otherwise directed by the RWQCB, 
describing (1) the nature and case of the water quality standard exceedance; (2) 
the BMPs currently being implemented; (3) any additional BMPs which will be 
implemented to prevent or reduce pollutants that are causing or contributing to 
the exceedance of water quality standards; and (4) any maintenance or repair of 
BMPs. This report shall include an implementation schedule for corrective 
actions and shall describe the actions taken to reduce the pollutants causing or 
contributing to the exceedance. 

Caltrans shall revise its SWPPP and monitoring program immediately after the 
report to the RWQCB to incorporate the additional BMPs that have been and 
will be implemented, the implementation schedule, and any additional 
monitoring needed. 

Nothing in this section shall prevent the appropriate RWQCB from enforcing 
any provisions of this permit while Caltrans prepares and implements the above 
report. 

RWQCB AUTHORITIES 

1. Following adoption of this permit, RWQCBs shall implement the Provisions of this 
permit. Implementation of this permit may include, but is not limited to, reviewing 
SWPPPs, reviewing Maintenance Facility Pollution Prevention Plans (FPPPs), 
reviewing monitoring reports, conducting compliance inspections, conducting 
monitoring, reviewing the Annual Reports and taking enforcement actions. 

2. RWQCBs may require submittal of, require changes to, specify a format for, and 
enforce Provisions of SWPPPs and FPPPs. RWQCBs may also designate projects 
which do not meet the acreage requirements based upon water quality concerns and 
require SWPPPs. RWQCBs may require that Caltrans submit all SWPPPs 
automatically up to 30 days in advance of the onset of construction. 

3. RWQCBs may require retention of records for more than three years. 
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4. 

5. 

6. 

7. 

8. 

RWQCBs may require additional monitoring and reporting program requirements and 
may provide guidance on monitoring plan implementation. 

RWQCBs may require Caltrans to conduct additional site inspections, submit reports 
and certifications, to perform water quality sampling and analysis of discharges from 
construction sites, roadways and maintenance facilities. 

RWQCB staff may inspect Caltrans facilities and construction sites. 

The RWQCB Executive Officer may require Caltrans to monitor and submit a report 
on nonstorm water discharges that have been determined to be a source of pollutants 
in the region. 

RWQCB may issue Caltrans other individual storm water NPDES permits, 
particularly for large construction projects or other discharges beyond the scope of 
this permit. 

E. GENERAL REQUIREMENTS 

In order to meet the federal requirements contained in the CWA and the corresponding 
regulations contained in the 40 CFR 122.26, Caltrans shall: 

1. Maintain and implement an effective SWMP. The SWMP shall identify and describe 
the BMPs used to control or reduce pollutants to waters of the United States to MEP 
for the Municipal Storm Water Management activities (all activities except 
construction). For the ‘Construction Management Program, the SWMP shall identify 
and ‘describe BMPs used to control or reduce pollutants to waters of the United States 
that meet BAT/BCT. BMP development is a fluid and dynamic process, and the 
menu of BMPs contained in the SWMP may require changes over time as experience 
is gained and/or the state of the art progresses. The SWMP shall be reviewed 
annually and modified as necessary to maintain an effective program. The SWMP 
shall reflect the principles that storm water management is to be a year-round 
,proactive program to eliminate or control pollutants at their source or to reduce them 
from the discharge by either structural or nonstructural means when elimination at the 
source is not possible. The REVISED SWM. shall be submitted to the SWRCB’s 
Executive Director by April 1 as part of the Annual Report (40 CFR 122.26 (d)(vi)) 
each year. In accordance with NPDES Permit regulations, significant changes to the 
program will be taken to the SWRCB for approval. Caltrans shall change all other 
appropriate manuals to reflect modifications to the SWMP. 

2. In addition to the revised SWMP, Caltrans shall submit REGIONAL WORKPUiVS 
(workplans) each year for each region by April 1 as part of the Annual Report each 
year. The workplans will be forwarded to the appropriate RWQCB’s Executive 
Officer for approval. The workplan shall cover all activities to be undertaken by the 
Districts in the region and shall address the water bodies in the region, the impact of 
the Caltrans discharge on the water body and the BMPs and monitoring program to be 
implemented in the region, and changes that are to be made to the previous year’s 
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program. The workplan shall also include identification of high risk areas, such as 
locations where spills from Caltrans owned rights-of-way, activities or facilities can 
discharge directly to municipal or domestic water supply reservoirs or ground water 
percolation facilities, and consideration of appropriate spill containment and spill 
prevention control measures for these new areas. Because the BMP programs and 
monitoring program are described in other documents, this workplan shall describe 
how the various programs will be implemented in the Region. 

3. The SWMP shall define terms in a manner that is consistent with the definitions in 40 
.- CFR 122.2. This includes, but is not limited to, the definitions,for pollutant, waters of 

the United States, and point source. Where there is a conflict between the SWMP and 
the permit language, the permit language shall govern.. 

4. The SWMP shall include or describe procedures for implementing the following: 

CHAPTER 1. PROGRAM OVERVIEW (Provision F) 
CHAPTER 2. PROGRAM MANAGEMENT (Provision G) 
CHAPTER 3. CONSTRUCTION PROGRAM MANAGEMENT (Provision H) 
CHAPTER 4. MAINTENANCE PROGRAM MANAGEMENT (Provision I) 
CHAPTER 5. TRAINING AND PUBLIC EDUCATION (Provision J) 
CHAPTER 6. PROGRAM EVALUATION/REPORTING (Provision K) 
CHAPTER 7. LOCATION SPECIFIC REQUIREMENTS (Provision L) 

F. PROGRAM OVERVIEW 

Caltrans shall implement the’program specified in the SWMP. Caltrans shall also 
implement any additional requirements contained in this Provision F. 

1. 

2. 

3. 

Caltrans must reevaluate and revise the BMP program in the SWMP to reflect the 
definition of pollutant in the federal regulations. The selection of BMPs must reflect 
the need to meet MEP, or where appropriate, BAT/BCT and water quality standards. 
It is appropriate to address pollutants known to be in a waste stream, even if there is 
not yet any documented evidence of adverse effect. Decisions regarding storm water 
‘management should be made in. response to site-specific circumstances, depending on 
the location and nature of the activity in question and the local receiving water 
conditions. In geographic areas in which the requirements in effect prior to adoption 
of this permit are more stringent than the requirements of this permit, Caltrans will 
specify in the SWMP and regional workplans, a program which is at least as stringent 
as the prior requirements for that area. In no event shall the BMP program in any part 
of the State be less stringent than it was under the prior requirements. 

The revised SWMP shall be submitted within 90 days of the adoption of the permit. 
Until such time as Caltrans has an approved SWMP, Caltrans will continue to meet 
the requirements that were in effect under the permits adopted by RWQCBs. 

Caltrans shall include an analysis of the feasibility of structural controls in the BMP 
selection process. At a minimum, a consideration of structural controls for water 
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quality improvement shall be included in the design of any new construction or major 
reconstruction or repair projects. 

The SWMP shall be updated each year as part of the Annual Report and shall contain 
the following elements: 

a. 

b. 

C. 

d. 

e. 

f. 

‘g. 

A listing of appropriate control measures, including design, operation, and 
maintenance specifications, referenced by facility type, location, and other 
suitable factors. (Suitable factors may include prevention and control of erosion 
and sedimentation, source control of potential pollutants, control of pathogens, 
control and treatment of runoff? spill containment, and protection of wetlands 
and water quality resources); 

An effective operation and maintenance program for BMPs; 

Consideration of pollution prevention and pollutant removal factors, including 
spill containment and corresponding operation and maintenance requirements in 
the design of facility drainage structures and other features; 

Development and implementation of policies, programs, procedures, and 
standards to improve pollutant removal and water quality benefits of landscape 
design after construction is completed; 

A description of how these BMPs will be developed, constructed and 
maintained by the Environmental Engineering, Project Development, 
Construction, and Maintenance Branches and other affected functional offices 
and branches; ’ 

A BMP SELECTION REPORT which presents the revisions to the BMP 
programs (including both structural and nonstructural BMP candidates) to be 
implemented in the coming year along with the process used for evaluating the 
revised BMPs. The process shall include a mechanism for public input and 
review during the BMP selection process; and 

A mechanism for evaluating new treatment and control technologies and for 
considering these technologies as part of the BMP programs. A NEW 
TECHNOLOGY REPORT is required as part of the Annual Report each year. 

4. Storm Water Drainage System Retrofitting: In urban areas subject to a MS4 permit, 
Caltrans shall seek opportunities to retrofit the Storm Water Drainage System for 
water quality improvement whenever a section of the rights-of-way undergoes 
significant construction or reconstruction. Permanent control measures shall be 
implemented, both to control erosion and to control runoff of pollutants resulting 
from normal use of Cah.rans facilities such as highways. 

a. Controls that shall be considered: Techniques that capture and or reduce the 
amount of pollutants, especially sediment from entering the storm drain system 
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or receiving water. Cost effectiveness is a factor in the consideration of 
controls. 

b. Treatment controls that have proven to be cost prohibitive to date and therefore 
need not be considered for most situations include reverse osmosis, ion 
exchange, and granular activated carbon. 

G. PROGRAM MANAGEMENT 
._ ._ 

Caltrans shall implement the program specified in their SWMP. Caltrans shall also 
implement any additional requirements contained in this Provision G. 

1 . . Coordination with MS4 Permittees 

a. Caltrans is expected to comply with lawful requirements of municipalities, 
counties, drainage districts, and other local and or regional agencies regarding 
discharges of storm water to separate storm sewer systems or other watercourses 
under the jurisdiction of the local and or regional agencies. These include, but 
are not limited to applicable requirements in MS4 storm water programs 
developed to comply with NPDES Permits issued by the RWQCBs to local 
agencies. 

b. Caltrans shall submit a MUNICIPAL COORDINATIONPLAN to the SWRCB 
Executive Director within 90 days of the adoption of the Permit for approval. 
The pIan shall describe the approach that Caltrans will take in establishing 
communication, coordination, cooperation, and collaboration of Caltrans storm 
water management activities and other pertinent activities with MS4 storm 
water management programs including establishing agreements-with 
municipalities, flood control departments, or districts as necessary or 
appropriate. Caltrans shall report on the progress of this interagency 
cooperation in each Annual Report. 

2. iegal Authority 

a. Caltrans shall establish and maintain adequate legal authority through ordinance, 
statute, permit, contract or other means to control discharges to and from 
Caltrans properties, facilities and activities pursuant to 
40 CFR 122.26(d)(2)(i)(A-F). 

b. Caltrans has provided a statement certified by its chief legal counsel that 
Caltrans has adequate legal authority to implement and enforce each of the key 
regulatory requirements contained in 40 CFR 122.26(d)(2)(i)(A-F). Caltrans 
shall submit annually, as part of the Annual Report, an ANALYSIS OF THE 
ADEQUACY OF LEGAL AUTHORITY based on Caltrans experiences during 
the previous year and explain and justify whatever conclusions are reached in 
the annual certification of legal authority. 
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3. Fiscal Resources 

a. Caltrans shall maintain adequate fiscal resources to maintain compliance with 
this NPDES Permit. This includes but is not limited to: 

. 

(1) implementing and maintaining all BMPs identified in the SWMP, 

(2) maintaining an effective storm water monitoring program, and 

(3) retaining adequate trained personnel to manage the storm water program. 

b. Caltrans shall submit a FISCAL ANALYSIS of the storm water program 
expenditures within 90 days of the adoption of this permit and shall include one 
for the 3rd year and 5th year of the Permit period in the Annua.l Report 
submitted April 1. At a minimum, the fiscal analysis shall show the allocation 
of funds to the Districts for compliance with this permit; the funding of the 
program elements; and a comparison of actual past year expenditures with the 
current year’s expenditures and next year’s proposed expenditures. The 3rd year 
report shall show how Caltrans funding met the goals set out for the program in 
the first two years. The 5th year report shall contain the budget analysis for the 
next permit period. 

4. 

5. 

Policies: Caltrans shah identify policies needed to resolve conflicts between 
implementation of the storm water program and current standard practices and 
policies. 

Inspection Program: Caltrans shall have an inspection program to insure actions are 
implemented and facilities are constructed, operated, and maintained in accordance 
with this NPDES Permit and the SWMP. The program shall include training for 
inspection personnel, documentation of field activities, a reporting system that can be 
used to track effectiveness of control measures, enforcement procedures (or referral 
for enforcement) for noncompliance, and responsibilities and responsible personnel of 
all affected functional offices and branches. 

H. CONSTRUCTION PROGRAM MANAGEMENT 

Caltrans shall implement the program specified in the SWMP. Caltrans shall also 
implement any additional requirements contained in this Provision H. 

1. Caltrans shall have a program to control all construction in the rights-of-way. This 
includes both construction by Caltrans, construction done under contract for Caltrans, 
and construction done by local government agencies or other third parties on Caltrans 
or nonCaltrans projects. The program must include: 

a. review of construction site plans; 

b. requirement of structural and nonstructural BMPs; 
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- -.2.. 

3. 

4. 

5. 

6. 

7. Caltrans shall implement adequate erosion and sediment control BMPs during the 
interim period between completion of construction and final landscaping activities. 

8. The following items apply to construction activities: 

C. site inspections ,and enforcement; and 

d. education of construction site operators. 

The program must be implemented year round on all construction projects in all parts 
of the State. The SWMP must be revised to address these requirements and have a 
program and a schedule for inspections. 

The Construction -Management Program shall be in compliance with requirements of 
the NPDES General Permit for Construction Activities (Construction General Permit) 
not including NO1 filing. The current Construction General Permit is SWRCB Board 
Order 92-08--DWQ. 

Terms that are defined in the Construction General Permit will have the same 
definition for the construction portion of this NPDES Permit. 

The Lahontan RWQCB has adopted an NPDES. Storm Water Permit for construction 
projects that involve more than five acres of soil disturbance and nonNPDES WDRs 
for construction projects for projects less than five acres within the Lake Tahoe 
Hydrologic Unit. The current nonNPDES Lahontan Construction Permit is Board 
Order 6-93-63. The WDRs for small projects are contained in Lahontan RWQCB 
Board Order 6-9 l-3 1. Projects in the Lake Tahoe Hydrologic Unit must be in 
compliance with the Provisions of the Lahontan RWQCB Order that is applicable to 
the project. The Lahontan RWQCB has also developed erosion control guidelines for 
high mountain areas throughout the region. Caltrans shall follow these guidelines in 
the appropriate parts of the region. 

Caltrans shall plan, site, and develop roads and highways in a manner that protects 
water quality, beneficial uses of water and minimizes erosion and sedimentation . 

. : _.. .I 

Caltrans shall site, design, and maintain bridge structures so that sensitive and 
valuable aquatic ecosystems and areas providing water quality benefits are protected 
‘from adverse effects. 

Caltrans shall limit the application, generation, and migration of toxic substances 
from construction sites. 

a: A report of NOTIFICATION OF CONSTRUCTION for all construction 
projects shall be submitted to the appropriate RWQCB at least 30 days prior to 
the start of construction. The tentative start date, tentative duration, location of 
construction, description of project, an estimate of the number of affected acres, 
resident engineer in charge of the project, and telephone number of the resident 
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engineer shall be reported. If a resident engineer has not been assigned at the 
time of notification, information about the construction field office should be 
provided and the resident engineer information provided when the assignment is 
made. 

b. A site specific SWPPP shall be developed and implemented for each 
construction project as required by the State Construction General Permit (or the 
appropriate Lahontan RWQCB Permit). The RWQCBs can designate projects 
under five acres which pose a threat to water quality as being subject to the 
conditions of this permit and can require the development and implementation 
of an SWPPP from these projects. For projects that may have a significant 
potential water quality impact, Caltrans is encouraged to involve the RWQCB 
staff in the planning stages. The SWPPP shall contain a BMP program that 
meets the performance standards of BAT/BCT. The resident engineer shall 
approve the SWPPP prior to construction and ensure that the SWPPP is 
effectively implemented. The SWPPP shall contain all of the elements required 
by the Construction General Permit. Caltrans is responsible for having an 
effective SWPPP at all times and for implementing the SWPPP at an 
appropriate level through the entire year. RWQCB staff has the authority to 
require the submittal of an SWPPP at any time, including up to 30 days prior to 
commencement of significant soil disturbance activities; to require changes to 
the SWPPP; and to enforce the provisions of the SWPPP. 

The SWPPP shall contain a BMP program for any mobile operations that are 
used in the construction project. This includes operations such as asphalt 
recycling, concrete mixing, crushing, and storage of materials that are 
established by the contractor within the construction site or on other property 
specifically arranged for and provided by Caltrans for execution of the project. 

The SWPPP shall apply to all areas that are directly related to the construction 
activity, including but not limited to staging areas, storage yards, material 
borrow areas and storage areas, access roads, etc., whether or not they reside 
within the Caltrans rights-of-way. 

‘C. Monitoring and inspection of construction sites shall be done in accordance with 
the Provisions of the Construction General Permit. Noncompliance shall be 
reported in accordance with the plan to be submitted under Program Evaluation 
and Reporting Provision K.2.a. 

d. A NOTICE OF COMPLETION shall be submitted to the RWQCB upon 
completion of the construction and stabilization of the site. A project will be 
considered complete when the criteria for final stabilization in the Construction 
General Permit are met. 

9. Caltrans has applied for and received variances from the California Department of 
Toxic Substances Control (DTSC) for the reuse of some soils that contain lead. 
Notification that projects involve soils that are subject to this variance shall be 
provided to the appropriate RWQCB(s) in writing 30 days prior to advertisement for 

19 

0011890



bids to allow a determination by the RWQCB(s) of the need for development of 
WDRs. 

I. MAINTENANCE PROGRAM MANAGEMENT 

Caltrans shall implement the program specified in the SWMP. Caltrans shall also implement any 
additional requirements contained in this Provision 1;. 

_. 1; Highway Maintenance Activities ’ 

a. Caltrans shall develop and implement runoff management programs and 
systems for existing roads,,highways, and bridges to reduce runoff pollutant 
concentrations and volumes entering surface waters. 

(1) Identify priority and watershed pollutant reduction opportunities (e.g., 
improvements to existing urban runoff control structures).- 

(2) Establish schedules for implementing appropriate controls. 

(3) Identify road segments with slopes that are prone to erosion and discharge 
of sediment and stabilize these slopes to the extent possible. 

b. Vegetation Control: ~Caltrans shall revise the Vegetative Control Program to 
reflect the following elements: 

~ , (2) 

(3) 

(4) 

Enhancement of the use of appropriate native and adapted vegetation 
throughout all Caltrans rights-of way for the purpose of preventing erosion 
and removing pollutants in storm water and nonstorm water runoff. 

Application of herbicides in a manner that minimizes or eliminates the 
discharge of herbicides to receiving waters. Factors to be considered 
include timing in relation to expected precipitation events, proximity to 
water bodies, and the effects of using combinations of chemicals. 

Caltrans shall apply nutrients at rates necessary to establish and maintain 
vegetation without causing significant nutrient runoff to surface water. 

In places where Caltrans has already developed vegetation control 
management plans, Caltrans shall continue to implement these plans and 
integrate them into their overall statewide plan. In instances where 
elements of these plans are to be changed or dropped, Caltrans shall 
discuss the changes in the workplan portion of the Annual Report. 

C. Storm Water Drainage System Facilities Maintenance 0 

(1) Caltrans shall remove all waste from those inlets that pose a significant 
threat to water quality on an annual basis prior to the winter season each 
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year. All waste removed from drain inlets shall be managed in accordance 
with all applicable laws and regulations, including CCR Title 27, Division 
2, Subdivision 1. 

(2) Drain inlets which contain significant materials must be considered for an 
X/ID investigation and considered for an enhanced BMP program focused 
on reducing the sources of the material found in the inlet. 

2. Highway Surveillance Activities 

a. Accidental Spills 

(1) Caltrans will follow Office of Emergency Services (OES) procedures for 
reporting highway spills. 

(2) A report of DISCHARGE OR THREAT OF DISCHARGE 
NOTIFICATION will be made under the following conditions: Caltra.ns 
will notify the owner/operator of the MS4 or the principal permittee as 
soon as practicable, but no later than 24 hours after onset of or threat of 
discharge of any discharge or threat of discharge which can cause adverse 
conditions to the storm sewer system or the receiving water that is not 
covered by OES procedures from a highway to a storm sewer system 
subject to an MS4 permit. 

(3) A report of DISCHARGE OR THREAT OF DZSCHARGE 
NOTIFICATION will be made immediately to the RWQCB of any 
‘discharge which can cause adverse conditions to the storm sewer system or 
the receiving water, with a follow up in writing within 24 hours. Adverse 
conditions include but are not limited to serious violations or serious 
threatened violations of WDRs, significant spills of petroleum products or 
toxic chemicals, or serious damage to control facilities that could affect 
compliance. Caltrans shall perform follow-up monitoring of major spills 
and/or perform confirmation sampling to ensure that threats to waters of 
the United States have been eliminated as determined by the local 
RWQCB. (This Provision applies to highway operation, not construction 
projects. Provisions for reporting discharges are contained in the 
Construction General Permit). 

b. IC/ID Detection Program: Caltrans shall implement the IC/lD Detection 
Element described in the SWMP in conjunction with the legal authority with the 
following changes: 

(1) Detection of ICYIDs: Caltrans shall develop procedures for receiving and 
investigating public complaints including establishing telephone numbers 
which the public can use to report K/IDS and shall post these numbers in 
places where illegal dumping is found to be a problem. 
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(2) 

(3) 

(4) 

(9 

Investigation of each IC/lD: Caltrans shall develop procedures to conduct 
investigations of every IC/lD to identify the source. These procedures may 
include further field screening (observations and field analyses), collection 
and laboratory analysis of samples (upstream and downstream), smoke or 
dye tests, video taping with a remote control camera, or other appropriate 
means. 

Elimination of-IC/IDs: Caltrans shall-eliminate all identified IC/lDs as 
expeditiously as possible. In addition to reporting IC/IDs to the municipal 
authoritiesand to the RWQCBs, Caltrans shall use its own legal authority 
to eliminate IC/IDs. 

Caltrans shall develop a procedure to track all reports of IC/IDs and the 
action taken on them. A REPORT ON THE ZUZD PROGRAM will be 
required each year as part of the Annual Report. 

Caltrans shall report on the program developed under this Provision as part 
of the April 2000 Annual Report. (DEVELOPMENT OF ZC/ZD 
PROGZtAM). 

3. Program for Highway Maintenance Facilities 

a. 

b. 

. C. 

Caltrans shall prepare Maintenance FPPPs for all maintenance facilities. 
Because these facilities are considered municipal activities rather than industrial 
activities, these FPPPs must have BMP programs that reduce pollutants to MEP. 

Generic FPPP elements can be used for activities that are performed at more 
than one maintenance facility; however, each site must be evaluated separately 
and provided with appropriate site specific BMPs. 

RWQCB staff has the authority to require the submittal of a FPPP at any time, 
to require changes to a FPPP, and to require the implementation of the 
Provisions of a FPPP. 

,, 

J. TRAINING AND PUBLIC EDUCATION 

Caltrans shall implement the program specified in the SWMP. Caltrans shall also 
implement any additional requirements contained in this Provision J. 

In areas where Caltrans is already participating in an areawide Public Education Program, 
Caltrans will continue participation. The Public Education Program shall address the three 
main audiences that impact Caltrans storm water discharges. The three audiences are: 
Caltrans Employees; Caltrans Construction Contractors, and the General Public. The 
program shall contain the following elements for each of these groups: 

1. Caltrans Employees 
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a. Caltrans shall implement the program specified in the SWMP. 

0 

, 

0 

b. Caltrans shall provide frequent educational reminders to employees to reinforce 
the training. 

2. Caltrans Construction Contractors 

a. Caltrans shall implement the program specified in the SWMP. 

b. Caltrans shall provide outreach to contractors to raise their awareness of the 
problems and causes of storm water pollution and to reinforce their training. 

3. General Public 

a. PLAN FOR DEVELOPMENT AND IMPLEMENTATION OF A PUBLIC 
EDUCATION PROGRAM: Caltrans shall submit a plan for approval by the 
SWRCB Executive Director within 180 days of adoption of this NPDES permit 
for development and implementation of a Public Education Program that 
includes education of the general public and commercial and industrial entities 
whose actions may impair storm water quality discharged from Caltrans 
properties, facilities and activities. In areas where a Caltrans is already part of a 
Public Education Program with other MS4 permittees, Caltrans must continue 
with their participation in the program. (PLAN FOR DEVELOPMENT AND 
IMPLEMENTATION OF A PUBLIC EDUCATION PROGRAM) 

b. The plan shall include the following elements: 

(1) Research--A plan for conducting research on public behavior that affects 
the quality of Caltrans runoff. The information gathered will form the 
foundation for all the public education conducted. 

(2) Public Education Strategy--Develop a three-year public education strategy. 
The strategy should be based on the research conducted and must include 
goals and objectives to be achieved regarding changing behaviors. 

(3) Mass Media Advertising--Develop and conduct an advertising campaign as 
a focal point of the public education strategy. The campaign should focus 
on the behaviors of concern and should be designed to motivate the public 

x to change those behaviors. The public education campaigns may be done 
as a cooperative effort with other MS4 permittees. 

C. Upon approval of the submitted plan, Caltrans shall implement the plan to 
develop a Public Education Program. The PUBIC EDUCATION PROGRAM 
PROGRESS REPORT on the progress made on the public education program 
development will. be made as part of the Annual Report each year. A proposed 
PUBLIC EDUCATION PROGRAM will be submitted with the Annual Report 
in 2001. The PUBLIC EDUCATION PROGRAM shall be submitted with the 
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Annual Report in 2002. Caltrans will begin implementation of the plan in April 
2002. 0 

K. PROGRAM EVALUATION AND REPORTING 

Caltrans shall implement the program specified in the SWMP. Caltrans shall also 
implement any additional requirements contained in this Provision K. 

1. Characterization of Discharges: Caltrans shall develop a plan to identify and describe . 

existing major discharges and points of discharge, as defined in 40 CFR 
122.26(iv)(d)( 1 and 2), to surface water bodies in areas subject to the MS4 permit 
requirements and to identify and describe other discharge points as funding allows. 
Caltrans shall also provide information concerning major existing structural controls 
(such as the location of detention basins, infiltration basins, etc.). Characterization 
should be done in phases with the highest priority given to discharge points that are 
part of BMP studies and in areas where these discharges fit into ongoing watershed 
characterization studies. For discharges that contain pollutants, Caltrans shall 
investigate the source of the pollutants and, where appropriate, eliminate the IC/ID or 
implement BMP programs. The plan shall also identify procedures for notifying the 
RWQCB and affected municipal storm water management agencies of these 
discharges and future planried discharges and procedures for monitoring and record 
management. Discharges which Caltrans cannot control, such as discharges from 
other parties over which Caltrans has no authority, shall be referred to the appropriate 0 
regulatory agency for appropriate action. The PLAN FOR CHARACTERIZATION 
STUDIES,.describing how the studies shall be carried out, shall be submitted with the 
1999 Annual Report. Characterization studies shall be completed by April 1,2003. 

2. Receiving Water Monitoring: Caltrans has submitted a three-year monitoring strategy 
that outlines the research monitoring that it intends to undertake in the next three 
years. The MONITORING STRATEGY REPORT UPDATE will be updated 
annually based on the results of previous years’ monitoring and in response to the 
needs of the program and the funding available. The updated Monitoring Strategy 
Report will be submitted as part of each Annual Report. 

a. Caltrans’ shall submit to the SWRCB by April 1,200O and each April 1 
thereafter a MONITORING AND REPORTING PROGRAM acceptable to the 
Executive Director that shall identify and justify sampling locations, 
frequencies, and methods, suite of pollutants to be analyzed, analytical methods, 
and quality assurance procedures. Alternative monitoring methods (special 
projects, literature review, visual observations, use of indicator parameters, etc.) 
may be proposed with justification. Current MS4 Permits for Caltrans have 
monitoring requirements. Results of the monitoring efforts undertaken under 
RWQCB MS4 Permits may be submitted to fulfill these monitoring 
requirements. 0 
The RWQCB Executive Officers are authorized to require additional monitoring 
and reporting by Caltrans when additional information is needed to assess 
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existing or potential adverse impacts by storm water discharges, to evaluate 
effectiveness of storm water pollution prevention or control measures, or to 
demonstrate compliance with permit requirements. 

3. Compliance Monitoring and Evaluation 

a. Caltrans shall prepare a plan to be submitted as part of the Annual Report due 
April 1,200O explaining how the RWQCBs will be notified about 
noncompliance. The plan shall include the identification in each Office and 
Region, the parties to notify and receive the notification. The notification shall 
identify the type(s) of noncompliance, describe the actions necessary to achieve 
compliance, and include a time schedule, subject to the modifications by the 
RWQCB indicating when compliance will be achieved. Noncompliance 
notifications must be submitted verbally within 5 working days, with written 
followup within 30 days of identification of noncompliance. (Z?EPORZ’IiVG 
OF NONCOMPLIANCE) 

b. Construction site monitoring and inspections shall be carried out as 
required by the Construction General Permit or the applicable Labontan . 
RWQCB Permit. 

C. Maintenance Facility Compliance Monitoring 

(1) 

(2) 

(3) 

(4) 

(5) 

Caltrans is required to conduct periodic inspections. The purpose 
of the inspections is to identify areas contributing to a discharge 
of storm water associated with the maintenance facility activities 
and to evaluate whether control practices to reduce pollutant 
loadings identified in the FPPP are adequate and properly 
implemented or whether additional control practices are needed. 
A record of the inspections must include the date of the 
inspection, the individual(s) who performed the inspection, and 
the observations. 

Any noncompliance shall be reported to the RWQCB in accordance with 
the plan to be submitted under Program Evaluation and Reporting 
Provision K.3.a. 

The RWQCB may require Caltrans to conduct additional site 
inspections, to submit reports and certifications, or to perform 
sampling and analysis. 

Records of all inspections, compliance certifications, and 
noncompliance reporting must be retained for a period of at least 
three years. With the exception of noncompliance reporting, 
Caltrans is not required to submit these records unless otherwise 
requested. 

Monitoring at all maintenance facilities is not required. 
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d: Overall Management Program Effectiveness: 0 
Caltrans shall perform a self-audit of the storm water program each year to 
determine (1) if the program is being ‘implemented as required by this NPDES 
Permit, the SWMP, and the guidance documents prepared by Caltrans; and (2) if 
the program specified by the SWMP and the guidance documents is adequate. 
The results of this SELF-AUDZT shall be submitted-by April 1;2000 and as a 
part of the Annual Report thereafter to the SWRCB Executive Director. 
Caltrans may use any method to evaluate program effectiveness and shall I. 

identify the direct and indirect measurements that will be used to track the long- 
term effectiveness. An outline of the proposed audit is to be submitted by 
February 1 of each year so that the SWRCB and RWQCBs can evaluate the 
measures to be used. 

4. Reporting 

Caltrans shall submit 13 copies of an ANNUAL REPORT to the SWRCB Executive 
Director by April 1 each year starting on April 1,200O. The Annual Report shall 
contain the data and a summary and analysis of the data collected in the previous year. 
The report due on April 1,200O will cover data collected during the winter of 199% 
1999. Reports that are required from Caltrans include the items listed in 
Table 2. 

II 

II 

II 

II 

II 

II 

II 

II 

II c. 
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TABLE 2 i 
COMPILATION OF REPORTING REOUIREMENTS 

a 
Provision 
B.9.. ......................... 

E.I.F.I.................... 

E.i.. .......................... 

F.2.f.. ....................... 

F.2.g.. ....................... 

G.1.b.. ...................... 

G.1.b.. ...................... 

G.2.b.. ...................... 

G.3.b.. ...................... 

G.3.b.. ...................... 

H.8.a.. ...................... 

H.8.b.. ...................... 

H.8.d ........................ 

1.2.a.(2). ................... 

1.2.a.(3). ................ 

1.2.b.(4). ................... 

1.2.b.(5). ................... 

1.3.c.. ........................ 

J.3.a.. ........................ 

J.3.c.. ........................ 

J.3.c.. ........................ 

K.l.......................... 

K.2.. ......................... 

K.2.a.. ........................ 

K.3.a ........................ 

K.3.d ........................ 

L.1O.a.. ..................... 

L.1O.b.. .............. . ....... 

M.7.. .......................... 

Requirement 
Comprehensive Nonstorm Water Report.. .................................................................. 

Revised SWMP, including Revisions to the BMP Programs with Justification and 
Public Input.. ............................................................................................................... 
Regional Workplans.. ................................................................................................. 

BMP Selection Report.. ............................................................................................ :. 

New Technology Report.. .................................................................................. :. ....... 

Municipal Coordination Plan.. ................................................................................... 

Municipal Coordination Program Report.. ................................................................. 

Analysis of the Adequacy of Legal Authority.. .................................... . .................... 

Fiscal Analysis.. .......................................................................................................... 

Fiscal Analysis.. .......................................................................................................... 

Notification of Construction ....................................................................................... 

SWPPP.. ...................................................................................................................... 

Notice of Completion.. ............................................................................................... 

Discharge or Threat of Discharge Notification to MS4 Permittee.. ............................ 

Discharge 0; Threat of Discharge Notification to RWQCB.. ..................................... 

Report on the Icm> Program.. .................................................................................... 

Development of IC/ID Program.. ................................................................................ 

FPPP ........................................................................................................................... 

Plan for Development and Implementation of a Public Education Program .............. 

Public Education Program erogress Report.. .............................................................. 

Public Education Program.. ......................................................................................... 

Plan for Characterizarion Studies ................................................................................ 

Monitoring Strategy Report Update.. .......................................................................... 

Monitoring and Reporting Program.. .......................................................................... 

Reporting of Noncompliance ...................................................................................... 
Self Audit.. .................................................................................................................. 

De-icer Monitoring 
Proposal.. ...................................................................................... 
De-icer 
Report .............................................................................................................. 
Report of Waste Discharge. ......................................................................................... 

Date Required 
Every Annual Report 

Every Annual Report 
Every Annual Report 

Every Annual Report 

Every Annual Report 

April 1.2000 

Every Annual Repott 

Every Annual Report 

90 days from adoption 

3ti and 5” year Annual Report 

At least 30 days prior to construction 

Request by RWQCB 

Upon final stabilization 

Upon discharge or threat of discharge 

Upon discharge or threat of discharge 

Every Annual Report 

April 1.2000 

Request by RWQCB 

April 1.2000 

Every Annual Report 

April I.2003 

April 1,200O 

Every Annual Report 

Every Annual Report 

April 1.2000 

Every Annual Report 
Every Annual Report 

June 1.2000 

180 days prior to expiration of permit 

These reporting requirements are contained in the text of the NPDES Permit. If there is a discrepancy between the text of the 
NPDES Permit and this table+ the text of the NPDES Permit contains the requirement. 

L. LOCATION SPECIFIC REQUIREMENTS 

’ 

~ rl) 

Caltrans shall implement the program specified in the SWMP. Caltrans shall also 
implement any additional requirements contained in this Provision L. 
Lahontan Region: The Water Quality Control Plan for the Lahontan Region (Basin Plan) 
has additional requirements which have been historically applied to Caltrans permits and 
which apply to this NPDES Permit in the Lahontan Region. These requirements include: 
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1. 

2. 

3. 

. ’ 

4. 

Numerical effluent limitations for storm water discharges within the Lake Tahoe 
Hydrologic Unit, as specified in Table 5.6-l on page 5:6-4 of the Basin Plan. 

Caltrans shall comply with all Waste Discharge Prohibitions specified in sections 4.1 
and 5.2 of the B’asin Plan. 

The following nonstorm water discharges which are permitted under Nonstorm Water 
Provision B.2. of this NPDES permit are prohibited within the Lahontan Region: 

a. Water line-flushing discharges. 

b. Ground or surface water pumping discharges associated with construction 
activities that would-violate numerical effluent limitations within the Lake 
Tahoe Hydrologic Unit or receiving water objectives throughout the Lahontan 
Region, as specified on pages 3-3 through 3-56 of the Basin Plan. 

C. Potable water resource discharges. 

d. Uncontaminated pumped ground water discharges that would violate numerical 
effluent limitations within the Lake Tahoe Hydrologic Unit or receiving water 
objectives throughout the Lahontan Region, as specified on pages 3-3 through 3- 
56 of the Basin Plan.’ 

e. Air conditioning condensate discharges (not applicable to vehicles). 

Storm water/urban runoff collection, treatment, and/or infiltration disposal facilities 
shall be designed, installed, and maintained for the discharge of storm water runoff 
from all impervious surfaces generated by the ZO-year, one-hour design storm 
(1) within the Lake Tahoe Hydrologic Unit (one inch of rain), (2) within the Truckee 
River Hydrologic Unit (3/4-inch of rain), (3) within the East Fork Carson River and 

. ’ West Fork Carson River Hydrologic Units (one inch of rain), and (4) within the 
Mammoth Creek Hydrologic Unit above the 7,000-foot elevation (one inch of rain). 
All Caltrans facilities within the Lake Tahoe Hydrologic Unit must be retrofitted to 
‘comply with this requirement by the Year 2008. If site conditions do not allow for 
adequate on site disposal, all site runoff must be treated to meet applicable Effluent 
Limits and/or Receiving Water Limitations specified in the Basin Plan. Runoff in 
excess of the design storm and generated by the facility or within the project site shall 
only be discharged to a storm drain or stabilized drainage adequate to convey the 
loo-year 24-hour flow. The RWQCB Executive Officer may approve alternative 
mitigation measures. 

All Caltrans facilities within the Lake Tahoe Hydrologic Unit must be retrofitted to 
comply with this provision by the Year 2008. Caltrans shall continue to participate in 
the Capital Improvement Program (CIP), as described in volume IV of the 
CWA Section 208 Water Quality Management Plan (208 Plan). The purpose of the 
CIP is to identify projects, develop an implementation program, and develop a 
funding mechanism for storm water runoff and erosion control projects in the Lake 
Tahoe Hydrologic Unit. 
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5. All construction/maintenance projects shall comply with Erosion Control Guidelines 
for the Lake Tahoe Hydrologic Unit, Erosion Control Guidelines for the Truckee 
River Hydrologic Unit, and Erosion Control Guidelines for the North Lahontan 
Region where applicable. 

6. Caltrans shall inspect active project sites and maintenance facilities prior to, during, 
and after storms to ensure that BMPs are functioning adequately and preventing the 
discharge of pollutants to surface waters or storm water conveyance systems that 
discharge to surface waters. 

7. 

8. 

Unless granted a variance by the RWQCB Executive Officer, there shall be neither 
removal of vegetation nor disturbance of existing ground surface conditions between 
October 15 of any year and May 1 of the following year, except when there is an 
emergency situation that threatens the public health or welfare. This prohibition 
period applies to the Lake Tahoe, Truckee River, East Fork Carson River, and West 
Fork Carson River Hydrologic Units and above the 5,000-foot elevation in the 
portions of Mono and Inyo Counties within the Lahontan Region. 

Project Review Requirements 

a. Caltrans shall participate in early project design consultation for all projects 
within the Lake Tahoe, Truckee River, and Mammoth Creek Hydrologic Units. 
This requirement also applies to projects involving more than five acres of soil 
disturbance or that require a CWA section 404 permit throughout the Lahontan 
Region. Caltrans shall solicit RWQCB staff review when project 
deveiopment/design is at the 50 percent design level. Consultation with 
RWQCB staff shall continue throughout the remainder of the design 
development and environmental review process. 

b. Caltrans shall submit an SWPPP or a Water Pollution Control Plan for RWQCB 
staff review and approval no later than 30,days prior to beginning construction 
activities. RWQCB staffs proposed modifications shall be included within the 
plans prior to beginning construction activities. 

9. Snow and Ice Control 

Where abrasives and/or de-icing agents are used on highways within the Lahontan 
Region, the following shall be recorded: 

a. Location of the source of abrasives materials. 

b. Types and chemistry of de-icing agents. 

(1) Deicing salt shall be analyzed for: total phosphorus, total nitrogen, iron, 
and percent NaCl. 
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(2) Alternative deicers shall be analyzed for: total nitrogen, and total 
phosphorus.. 

0 

C. Type and chemistry of abrasives with the gradation and percent organic matter. 
Gradation and percent organic matter shall be determined from composite 
samples. The composite samples shall be taken from one stockpile that 
represents all deliveries from the originating source. Composite samples shall 
be taken from every new,delivery from a new originating source. 

-, (1). Abrasives shall be analyzed for: volatile solids, iron, total nitrogen, total 
phosphorus, and total reactive phosphorus. 

d. Volume of abrasives and deicing agents used on individual highway’s segments. 

10. Reporting/Notification Issues 

a. Caltrans shall submit a monitoring program proposal that evaluates the 
effectiveness of BMPs used to recover abrasives and deicing materials and that 
evaluates the impacts of abrasives and deicing materials on surface waters 
within the Lake Tahoe Hydrologic Unit. The proposal shah include monitoring 
locations and sampling and analysis methodologies. The proposal shall be 
submitted within 180’days of adoption of this NPDES Permit for review and 
approval by the Lahontan RWQCB Executive Officer. (DEICER 
&fONITORING PROPOSAL) * 

b. A report shall be submitted, as part of the Annual Report each year describing 
the results of the abrasives and deicing materials analysis and the annual results 
of the above-referenced monitoring program involving BMP effectiveness and 

’ surface water impacts. The report shall also include a summary of Caltrans CIP 
activities, including progress on implementing the CIP, and project 
effectiveness. Project effectiveness has historically been documented with . ’ 

photographs including preproject photographs, photographs taken during the 
spring following project completion, and photographs taken two years following 
project completion. If photographs or project site inspections indicate that the 
project is not fully meeting project objectives, Caltrans shall include within the 
report a corrective action plan and a schedule that will meet the project 
objectives. (DEICER REPORT) 

11. Caltrans shall immediately notify the RWQCB by telephone, not later than 24 hours, 
whenever an adverse condition occurs as a result of a discharge with written 
confirmation following within two weeks. An adverse condition includes, but is not 
limited to, a serious violation or a serious threatened violation of conditions specified 
in this NPDES Permit, significant discharges of spills of petroleum products or toxic 
chemicals. or serious damage to control facilities that could affect compliance. 
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M. OTHER PROVISIONS 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

Caltrans shall ensure that all personnel whose decisions or activities could 
affect storm water quality are familiar with the contents of this NPDES 
Permit. 

Caltrans shah comply with all conditions and limitations of this NPDES 
Permit upon adoption of this NPDES Permit. Any NPDES Permit 
noncompliance constitutes a violation of the CWA and the CWC and is 
grounds for enforcement action pursuant to the CWA and CWC, NPDES 
Permit termination, or denial of a renewal application. 

This NPDES Permit does not authorize violation of any federal, State, or 
local law or regulation. 

Caltrans shah properly operate and maintain at all times any facilities and 
systems of treatment and control (and related appurtenances) which are 
installed or used by Caltrans to achieve compliance with the conditions of 
this NPDES Permit and with the requirements of SWPPPs. Proper operation 
and maintenance also includes adequate laboratory controls and appropriate 
quality assurance procedures. 

This NPDES Permit does not convey any property rights of any sort or any 
exclusive privileges, authorize any injury to private property or any invasion 
of personal rights, nor any infringement of federal, State, or local laws or 
regulations. 

Caltrans shall comply with the Standard Provisions for NPDES Permit found 
at 40 CFR 122.41 and 40 CFR 122.42(c). 

This NPDES Permit expires five years from date of adoption, 2004, and 
Caltrans shall file a complete Report of Waste Discharge in accordance with 
Title 23, CCR, at least 180 days in advance of such date as an application for 
issuance of a new Board Order. (REPORT OF WASTE DISCHARGE) 

This Board Order shah serve as an NPDES Permit pursuant to section 402 of 
the Federal CWA, as amended, and shall become effective at the end of ten 
(10) days from the date of the Board Meeting which this NPDES Permit was 
adopted by the SWRCB, provided that the Regional Administrator, USEPA, 
has no objections. 

This NPDES Permit may be modified, revoked and reissued, or terminated 
for cause. The filing of a request by Caltrans for an NPDES Permit 
modification, revocation and reissuance, or termination or a notification of 
phtnned changes or anticipated noncompliance does not stay any NPDES 
Permit condition. Causes for modification include the promulgation of new 
regulations or adoption of new regulations by the SWRCB or the RWQCBs, 
including revisions to the RWQCB Basin Plans. 
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10. Signatory Requirements 

a. All permit applications, reports, or information submitted to the 
RWQCB, SWRCB, and/or USEPA shall be signed by either a principal 
Executive Officer, Executive Director, or ranking elected official. 
[40 CFR 122.22(a)] 

‘b. All reports required by this NPDES Permit and other information 
., requested by the RWQCB, SWRCB, or US EPA shall be signed by a 

person described in Other Provisions 10.a. of this Provision or by a 
duly authorized representative of that person. A person is a duly 
authorized representative only if: 

(1) The authorization is made in writing by a person described in 
Other Provisions 10.a. of this Provision; 

(2) The authorization specifies either an individual or a position 
having responsibility for the’ overall operation of the regulated 
facility or activity, such as the position of plant manager, operator 
of a well or a well field, superintendent, position of equivalent 
responsibility, or an individual or position having overall 
responsibility for environmental matters for the company. (A 
duly authorized representative may thus be either a named 
individual or any individual occupying a named position); and 

(3) The written authorization is submitted to the RWQCB. 
[40 CFR 122.22(b)] 

C. Changes to authorization: If an authorization under Other Provisions 
‘10.b. of this Provision is no longer accurate because a different 
individual or position has responsibility for the overall operation of the 
facility, a new authorization satisfying the requirements of Other 
Provisions 10.b. of this Provision must be submitted to the RWQCB 
prior to or together with any reports, information, or applications to be 
signed by an authorized representative. [40 CFR 122.22(c)]. 

d. Certification: Any person signing a document under Other 
Provisions 10.a. or b. of this Provision. shall make the following 
certification: 

“I certify under penalty of law that this document and all attachments 
were prepared under my direction or supervision in accordance with a 
system designed to assure that qualified personnel properly gather and 
evaluate the information submitted. Based on my inquiry of the person 
or persons who manage the system, or those’persons directly 
responsible for gathering the information, the information submitted is 
true, accurate, and complete to the best of my knowledge and belief. I 
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am aware that there are significant penalties for submitting false 
information, including the possibility of fine and imprisonment of 
knowing violations. [40 CFR 122.22(d)] 

e. The CWA provides that any person who knowingly makes any false 
statement, representation, or certification in any record or other 
document submitted or required to be maintained under this NPDES 
Permit, including monitoring reports or reports of compliance or 
noncompliance, upon conviction, shall be punished by a fine of not 
more than $10,000 per violation, imprisonment for not more than two 
years per violation, or by both. 

CERTIFICATION 

The undersigned, Administrative Assistant to the SWRCB, does hereby certify that the foregoing 
is a full, true, and correct copy of an order duly and regularly adopted at a meeting of the State 
Water Resources Control Board held on July 15, 1999. 

AYE: 

NO: None 

ABSENT: None 

ABSTAIN: None 

James M. Stubchaer ’ 
Mary Jane Forster 
John W. Brown 
Arthur G. Baggett, Jr. 

Ad 
c 

‘nistrative Assist&m to the Board 
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DESCRIPTION

Wetlands are those areas that are typically
inundated with surface or ground water and that
support plants adapted to saturated soil conditions.
A typical shallow marsh wetland is shown in Figure
1. Wetlands have been described as "nature's
kidneys" because the physical, chemical, and
biological processes that occur in wetlands break
down some compounds (e.g., nitrogen-containing
compounds, sulfate) and filter others (Hammer,
1989). The natural pollutant-removal capabilities
ofwetlands have brought them increased attention
as storm water best management practices (BMPs).

Wetlands used for storm water treatment can be
incidental, natural, or constructed. Incidental
wetlands are those wetlands that were created as a

.... ~_ ..
Source: MWCOG, 1992a.

result of previous development or human activity.
The use of natural wetlands for storm water
treatment is discouraged by many experts and/or
public interest groups, and may not be an option in
many areas. However, some states allow wetlands
to be used as storm water BMPs, but only in very
restricted circumstances. For example, the State of
Florida allows the use ofnatural wetlands that have
been severely degraded or wetlands that are
intermittently connected to other waters (i.e., they
are connected only when groundwater rises above
ground level) (Livingston, 1994). Conversion of
natural wetlands to storm water wetlands is done on
a case-by-case basis and requires the appropriate
state and federal permits (e.g., 401 water quality
certification and 404 wetland permit).

Two types of constructed wetlands have been used

gate valves for depth control

wetland mulch to create diversity

FIGURE 1 SHALLOW MARSH WETLAND
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A. Shallow Marsh

micropool

micropool

forebay

normal pool elevation

c. PondlWetland System

8. Extended Detention (ED) Wetland

normal pool elevation

forebay
normal pool elevation

pond/wetland system than for the shallow marsh
system.

Still less land is required for a pocket wetland.
Pocket wetlands should be designed with
contributing drainage areas of0.4 to 4 hectares (1 to
10 acres) and usually require excavation down to
the water table for a reliable water source.
Unreliable water sources and fluctuating water
levels result in low plant diversity and poor wildlife
habitat value (MWCOG, 1992b).

In contrast to the FWS wetland, the SF wetland
basin is lined with a pre-designed amount ofrock or
gravel, through which the runoff is conveyed. The
water level in an SF wetland remains below the top
of the rock or gravel bed. Studies have indicated
that the SF wetland is well suited for the diurnal
flow pattern of wastewater; however, the peak
flows from storm water or combined sewer
overflows (CSOs) may be several orders of
magnitude higher than the baseflow. The cost for
a gravel bed to contain the peak storm event would
be very high, which may preclude the use of SF
wetlands for storm water or CSO treatment.
Therefore, the remainder of this fact sheet
addresses the FWS constructed wetland or natural
and incidental wetlands for use in storm water
applications.

successfully for wastewater treatment: the
subsurface flow (SF) constructed wetland and the
free water surface (FWS) constructed wetland. In
the FWS wetland, runoff flows through the soil
lined basin at shallow depths. The wetland consists
ofa shallow pool planted with emergent vegetation
(vegetation which is rooted in the sediment but with
leaves at or above the water surface).

wetlandpond

D. Pocket Wetland

max storm elevation_-:-_J _

FIGURE 2 COMPARATIVE PROFILES OF
FOUR STORM WATER WETLAND DESJGNS

There are four basic designs of FWS constructed
wetlands: shallow marsh, extended detention
wetland, pond/wetland system, and pocket wetland.
As shown in Figure 2, these wetlands store runoff
in a shallow basin vegetated with wetland plants.
The selection of one design over another will
depend on various factors, including land
availability, level and reliability of pollutant
removal, and size ofthe contributing drainage area.

The shallow marsh design requires the most land
and a sufficient baseflow to maintain water within
the wetlands. The basic shallow marsh design can
be modified to store extra water above the normal
pool elevation. This wetland, known as an
extended detention wetland, attenuates flows and
relieves downstream flooding.

The pond/wetland system has two separate cells: a
wet pond and a shallow marsh. The wet pond traps
sediments and reduces runoff velocities prior to
entry into the wetland. Less land is required for a

Cross-sectional profiles of the four storm water
wetlands not drawn to scale. In Panel A, most of the
shallow marsh is shallow, supportingemergent wetland
plants. In extended detention wetlands (Panel B), the
runoff storage of the wetland is augmented by
temporary, vertical extended detention storage. The
pond/wetland system (Panel C) is composed ofa deep
and a shallow pool. Pocket wetlands (Panel D) are
excavated to the groundwater table to keep water
elevation more consistent.

Source: MWCOG, 1992b.
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APPLICABILITY

Wetlands improve the quality of storm water
runoff, and can also control runoff volume (e.g.,
extended detention wetland). Wetlands are one of
the more reliable BMPs for removing pollutants and
are adaptable to most locations in the u.s.
Locations with existing wetlands used for storm
water treatment include Alabama, California,
Colorado, Florida, Illinois, Maine, Maryland,
Michigan, Minnesota, Virginia, and Washington.
Wetlands have been used to treat runoff from
agricultural, commercial, industrial, and residential
areas.

In the past, the natural ability ofwetlands to remove
pollutants from water has primarily been harnessed
to treat wastewater. However, the utilization of
wetlands to treat storm water has gained attention in
recent years, and many storm water wetlands
treatment systems are now operational. Ongoing
evaluations are being conducted to determine the
effectiveness of wetlands in pollutant removal and
to determine the level of maintenance required to
sustain their performance, while other studies are
evaluating the potential for design modifications to
improve wetland performance.

ADVANTAGES AND DISADVANTAGES

Environmental benefits associated with storm water
wetlands include improvements in downstream
water and habitat quality, enhancement of diverse
vegetation and wildlife habitat in urban areas, and
flood attenuation. Downstream water quality is
improved by the partial removal of suspended
solids, metals, nutrients, and organics from urban
runoff. Habitat quality is also improved as reduced
sediment loads are carried downstream and the
erosion ofstream banks associated with peak storm
water flows is reduced. Wetlands can support a
diverse wildlife population, including species such
as sandpipers and herons, and can attenuate runoff
and alleviate downstream flooding (particularly
extended detention wetlands).

Storm water wetlands can cause adverse
environmental impacts upstream of the wetland,
within the wetland itself, and downstream of the
wetland. Storm water wetlands located in a large
watershed (larger than 40 hectares (1 00 acres)) may

degrade upstream headwaters, which receive no
effective hydrologic control (MWCOG, 1992b).
The wetland designer can incorporate upstream
modifications to relieve this negative impact.

Possible adverse effects within the wetland itself
are the potential for blocking fish passage, potential
habitation by undesirable species, and potential
groundwater contamination. A wetland constructed
in the stream channel may block fish access to part
of the stream, thereby decreasing fish diversity in
the stream.

Geese and mallards may become undesirable year
round residents of the wetland if structural
complexity is not included in the wetland design
(i.e., features that limit deep and open water areas
and open grassy areas that are favored by these
birds). These animals will increase the nutrient and
coliform loadings to the wetland and may also
become a nuisance to local residents. The takeover
of vegetation by invasive nuisance plants is also a
potential negative impact. Invasive species pose a
threat to native species and may adversely affect the
wetland's ability to treat storm water. Maintaining
and/or planting upland buffer zones can help to
reduce the introduction of nuisance plant species.
Planting emergent vegetation may also reduce
nuisance algal blooms (Carr, 1995).

The issue of groundwater contamination resulting
from the migration of polluted sediments to the
groundwater has been considered a potential
negative environmental impact. However, studies
indicate that there is little risk of groundwater
contamination (MWCOG, 1992b).

A storm water wetland can act as a heat sink,
especially during the summer, and can discharge
warmer waters to downstream water bodies. The
increased temperatures can affect sensitive fish
species (such as trout and sculpins) and aquatic
insects downstream. Therefore, it is not
recommended to construct storm wetlands upstream
of temperature-sensitive fish populations.
Regardless ofthe sensitivity ofdownstream species,
the designer should always take precautions to
reduce the potential warming effects of wetlands
construction.

Communities may be opposed to a wetland for fear
of mosquitoes and other nuisances, or because of
wetlands' appearance. However, wetlands can be
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designed attractively and features (e.g., fish and
vegetation) can be adapted to control mosquitoes
and other nuisances. The use of Gambusia fish for
mosquito control has become a common practice in
warmer climates, while colder climates use the
black striped topminnow (Notrophus fundulus)
(U.S. EPA, 1995). To minimize the protection
from predators offered by taller plants, the use of
low growing plants is recommended where pests
are a concern (U.S. EPA, 1996).

Wetlands may remove pollutants less effectively
during the non-growing season and in localities
with lower temperatures. Decreases in some
pollutant-removal efficiencies have been observe~

when wetlands are covered with ice and when they
receive snow melt runoff.

Finally, because of the large land requirement for
storm water wetlands systems (See Design
Criteria), their use may be precluded in urban
settings and established communities.

Several possible remedies to these impacts are
discussed in the publication Design ofStorm Water
Wetland Systems (MWCOG, 1992).

DESIGN CRITERIA

Local, state and federal permit requirements should
be determined prior to wetland design. Required
permits and certifications may include 401 water
quality certifications, 402 storm water National
Pollutant Discharge Elimination System (NPDES)
permits, 404 wetland permits, dam safety permits,
sediment and erosion control plans, waterway
disturbance permits, forest-clearing permits, local
grading permits, and land use approvals.

A site appropriate for a wetland must have an
adequate water flow and appropriate underlying
soils. The baseflow from the drainage area or
groundwater must be sufficient to maintain a
shallow pool in the wetland and support the
wetlands' vegetation, including species susceptible
to damage during dry periods. Underlying soils that
are type B , C, or R (zone ofaccumulation, partially
altered parent material and unaltered parent
material, respectively) will have only small
infiltration losses. Sites with type A soils (soils rich
in organic matter) may have high infiltration rates.

These sites may require geotextile liners or a 15
centimeter (6 inch) layer of clay. After any
necessary excavation and grading ofthe wetland, at
least 10 centimeters (4 inches) of soil should be
applied to the site. This material, which ,may be
the previously-excavated soil or sand and other
suitable material, is needed to provide a substrate in
which the vegetation can become established and to
which it can become anchored. The substrate
should be soft so that plants can be inserted easily.

The Metropolitan Washington Council of
Governments (MWCOG, 1992b) has recommended
basic sizing criteria for wetland design. The
volume ofthe wetland is determined as the quantity
of runoff generated by 90 percent of the runoff
producing storms. This volume will vary
throughout the U.S. due to different rainstorm
patterns. In the Mid-Atlantic Region, for example,
a 1.25-inch storm is used as the sizing criterion.

Watershed imperviousness will also impact the
runoff volume generated from a storm. The
following equations are used to determine the
treatment volume (Vt):

(1) Rv = 0.05 + 0.009 (I)
where:

Rv = storm runoff coefficient
1=% (as decimal) site imperviousness

(2) Vt = [(1.25)(Rv)(A)/12](43,560)
where:

Vt = treatment volume (cubic feet)
A = contributing area (acres)

Sizing criteria for wetlands vary, with some states
having their own methods. For example, shallow
wetland basins constructed in Maryland are
designed to maximize basin surface area. The
surface area should be a minimum of 3 percent of
the area of the watershed draining to it. Maryland
recommends designing for extended detention,
using 24-hour detention of the I-year storm for
design purposes. In contrast, the Washington State
Department of Ecology sizes wetlands using the
runoffgenerated from the 6-month, 24-hour rainfall
event. The minimum surface area established by
MWCOG for shallow marshes is 2 percent of the
wetland area. The remaining three wetland designs
should have wetland to watershed ratios greater
than 1 percent.
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TABLE 1 GUIDELINES FOR ALLOCATING
WETLAND SURFACE AREA AND TREATMENT VOLUME

Target
Allocations

Shallow Marsh Extended
Detention
Wetland

PondlWetland Pocket Wetland

Percent of Wetland Surface Area

Forebay 5 5 0

Micropool 5 5 5

Deepwater 5 0 40

Low Marsh 40 40 25

High Marsh 40 40 25

Semi-Wet 5 10 5

Percent of Treatment Volume

Forebay 10 10 0

Micropool 10 10 10

Deepwater 10 0 60

Low Marsh 45 20 20

High Marsh 25 10 10

Semi-Wet 0 50 0

Depth:
Deepwater - 0.5 - 2 meters (1.5 to 6 feet) below normal pool level
Low Marsh - 0.17- 0.5 meters (0.5 to 1.5 feet) below normal pool level
High Marsh -0.5 feet below normal pool level
Semi-Wet - 0 to 2 feet above normal pool level (includes Extended Detention)

Source: Modified from MWCOG, 1992b.

o

o

5

50

40

5

o

o

20

55

25

o

MWCOG has also established criteria for water
balance, maximum flow path, allocation of
treatment volume, minimum surface area, allocation
of the surface area, and extended detention. As
previously discussed, during dry weather, flow
must be adequate to provide a baseflow and to
maintain the vegetation. The flow path should be
maximized to increase the runoff s contact time
with plants and sediments. The recommended
minimum length to width ratio of the wetland is
2:1. Ifa ratio of less than 2:1 is necessary, the use
of baffles, islands, and peninsulas can minimize
short circuiting (allowing runoff to escape
treatment) by ensuring a long distance from inlet to
outlet.

A suggestion for allocating treatment volumes is
shown in Table 1. The wetland surface area is
allocated to four different depth zones: deepwater
(0.5 to 2 meters, or 1.5 to 6 feet, below normal
pool), low marsh (0.17 to 0.5 meters, or 0.5 to 1.5
feet, below normal pool), high marsh (up to 0.17
meters, or 0.5 feet, below normal pool), and
semi-wet areas (above normal pool). The allocation
to the various depth zones will create a complex
internal topography that will maximize plant
diversity and increase pollutant removal. The State
ofMaryland requires that 50 percent ofthe shallow
marsh be less than 0.17 meters (0.5 feet) deep, that
25 percent range from 0.17 to 0.33 meters (0.5 feet
to 1 foot) deep, and that the remaining 25 percent
range from 0.67 to 1 meter (2 to 3 feet) deep.
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Extending detention within the wetland increases
the time for sedimentation and other pollutant
removal processes to occur and also provides for
attenuation of flows. Up to 50 percent extra
treatment volume can be added into the wetland
system for extended detention. However, to
prevent large fluctuations in the water level that
could potentially harm the vegetation, Extended
Detention elevation should be limited to 11 meters
(33 feet) above the normal pool elevation. The
Extended Detention volume should be detained
between 12 and 24 hours.

Sediment forebays are recommended to decrease
the velocity and sediment loading to the wetland.
The forebays provide the additional benefits of
creating sheet flow, extending the flow path, and
preventing short circuiting. The forebay should
contain at least 10 percent of the wetland's
treatment volume and should be 2 to 3 meters (4 to
6 feet) deep. The State ofMaryland recommends a
depth of at least 1 meter (3 feet). The forebay is
typically separated from the wetland by gabions or
by an earthen berm (MWCOG, 1992b).

Flow from the wetland should be conveyed through
an outlet structure that is located within the deeper
areas of the wetland. Discharging from the deeper
areas using a reverse slope pipe prevents the outlet
from becoming clogged. A micropool just prior to
the outlet will also prevent outlet clogging. The
micropool should contain approximately 10 percent
of the treatment volume and be 2 to 3 meters (4 to
6 feet) deep. An adjustable gate-controlled drain
capable of dewatering the wetland within 24 hours
should be located within the micropool. A typical
drain may be constructed with an upward-facing
inverted elbow with its opening above the
accumulated sediment. The dewatering feature
eases planting and follow-up maintenance
(MWCOG, 1992b).

Vegetation can be established by any of five
methods: mulching; allowing volunteer vegetation
to become established; planting nursery vegetation;
planting underground dormant parts ofa plant; and
seeding. Donor soils from existing wetlands can be
used to establish vegetation within a wetland. This
technique, known as mulching, has the advantage of
quickly establishing a diverse wetland community.

However, with mulching, the types of species that
grow within the wetland are unpredictable.

Allowing species transmitted by wind and
waterfowl to voluntarily become established in the
wetland is also unpredictable. Volunteer species are
usually well established within 3 to 5 years.
Wetlands established with volunteers are usually
characterized by low plant diversity with monotypic
stands of exotic or invasive species. A higher
diversity wetland can be established when nursery
plants or dormant rhizomes are planted. Vegetation
from a nursery should be planted during the
growing season - not during late summer or fall - to
allow vegetation time to store food reserves for
their dormant period. Separate underground parts
ofvegetation are planted during the plants' dormant
period, usually October through April, but the
months will vary with local climate. Another
planting technique, the spreading of seeds, has not
been very successful and therefore is not widely
practiced as a principal planting technique.

Appropriate plant types vary with locations and
climate. The wetland designer should select five to
seven plants native to the area and design the depth
zones in the wetland to be appropriate for the type
of plant and its associated maximum water depth.
Approximately half of the wetland should be
planted. Ofthe five to seven species selected, three
should be aggressive plants or those that become
established quickly. Examples of aggressive
species used in the Mid-Atlantic Region include
softstem bulrush (Scirpus validus) and common
three-square (Scirpus americanus). Aggressive
plants as well as other native wetland plants are
available from numerous nurseries. Most vendors
require an advance order of 3 to 6 months.

After excavation and grading the wetland should be
kept flooded until planting. Six to nine months
after being flooded and two weeks before planting,
the wetland is typically drained and surveyed to
ensure that depth zones are appropriate for plant
growth. Revisions may be necessary to account for
any changes in depth. Next, the site is staked to
ensure that the planting crew spaces the plants
within the correct planting zone. Species are
planted in separate zones to avoid competition. The
State of Maryland recommends planting two
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aggressive or primary species in four specific areas
and planting an additional 40 clumps (one or more
individuals of a single species) per acre of each
primary species over the rest ofthe wetland. Three
secondary species are planted close to the edge of
the wetland at an application rate of 10 clumps of5
individual plants per acre of wetland, for a total of
50 individuals ofeach secondary species per acre of
wetland. At least 48 hours prior to planting, the
wetland should be drained; within 24 hours after
planting, it should be re-flooded.

The wetland design should include a buffer to
separate the wetland from surrounding land.
Buffers may alleviate some potential' wetland
nuisances, such as accumulated floatables or odors.
MWCOG recommends a buffer of 8 meters (25
feet) from the maximum water surface elevation,
plus an additional 8 meters (25 feet) when wildlife
habitat is of concern. Leaving trees undisturbed in
the buffer zone will minimize the disruption to
wildlife and reduce the chance for invasion of
nuisance vegetation such as cattails and primrose
willow. Iftree removal is necessary, the buffer area
should be reforested. Reforestation also
discourages the settlement of geese, which prefer
open areas.

PERFORMANCE

Wetlands remove pollutants from storm water
through physical, chemical, and biological
processes. Chemical and physical assimilation
mechanisms include sedimentation, adsorption,
filtration, and volatilization.

Sedimentation is the primary removal mechanism
for pollutants such as suspended solids, particulate
nitrogen, and heavy metals. Particulate settling is
influenced by the velocity ofthe runoff through the
wetland, the particle size, and turbulence.
Sedimentation can be maximized by creating sheet
flow conditions, slowing the velocities through the
wetland, and providing morphology and vegetation
conducive to settling. The vegetation and its root
system will also decrease the resuspension of
settled particles.

Some pollutants, including metals, phosphorus, and
some hydrocarbons, are removed by adsorption- the

process whereby pollutants attach to surfaces of
suspended or settled sediments and vegetation. For
this removal process to occur, adequate contact
time between the surface and pollutant must be
provided in the design of the system.

Wetland plants filter trash, debris, and other
floatables. Particulates (e.g., settleable solids and
colloidal solids) are also filtered mechanically as
water passes through root masses. Filtration can be
enhanced by slow velocities, sheet flow, and
sufficient quantities of vegetation. By increasing
detention and contact time and providing a surface
for microbial growth, wetland plants also increase
the pollutant removal achieved through
sedimentation, adsorption, and microbial activity.

Volatilization plays a minor role in pollutant
removal from wetlands. Pollutants such as oils and
hydrocarbons can be removed from the wetland via
evaporation or by aerosol formation under windy
conditions.

Biological processes that occur in wetlands result in
pollutant uptake by wetland plants and algae.
Emergent wetland plants absorb settled nutrients
and metals through their roots, creating new sites in
the sediment for pollutant adsorption. During the
fall the plants'above-ground parts typically die back
and the plants may potentially release the nutrients
and metals back into the water column (MWCOG,
1992b). Recent studies, however, indicate that
most pollutants are stored in the roots of aquatic
plants, rather than the stems and leaves (CWP,
1995). Additional studies are required to determine
the extent of pollutant release during the fall die
back.

Microbial activity helps to remove nitrogen and
organic matter from wetlands. Nitrogen is removed
by nitrifying and denitrifying bacteria; aerobic
bacteria are responsible for the decomposition of
the organic matter. Microbial processes require
oxygen and can deplete oxygen levels in the top
layer ofwetland sediments. The low oxygen levels
and the decomposed organic matter help
immobilize metals.

Soluble forms of phosphorus, as well as ammonia,
are partially removed by planktonic or benthic
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algae. The algae consume the nutrients and convert
them into biomass, which settles to the bottom of
the wetland.

The removal effectiveness of shallow marsh and
pond/wetland systems has been fairly well
documented, while the amount of removal
efficiency data for Extended Detention wetlands
and pocket wetlands is limited. Average long-term
pollutant removal rates for constructed wetlands, as
a whole, are presented in Table 2 (CWP, 1997).

TABLE 2 PERFORMANCE OF STORM
WATER WETLANDS

Pollutant Removal Rate

Total Suspended Solids 670/0

Total Phosphorus 49%

Total Nitrogen 280/0

Organic Carbon 340/0

Petroleum Hydrocarbons 87%

Cadmium 36%

Copper 41%

Lead 62%

Zinc 450/0

Bacteria 770/0

Source: CWP, 1997.

As shown, petroleum hydrocarbons (87%), total
suspended solids (TSS) (67%), lead (62%), and
bacteria (77%) have the highest removal rates.
Lower removal rates have been documented for
nutrients, organic carbon, and other heavy metals.
The removal rates will vary with the loadings to the
wetland, retention time in the BMP, and other
factors such as BMP geometry, site characteristics,
and monitoring methodology (CWP, 1997).
Excessive pollutant loadings (e.g., suspended
solids) may exceed the wetlands' removal
capabilities.

In general, wetlands remove pollutants about as
effectively as do conventional pond systems.
Constructed storm water wetlands are more
effective than natural wetlands, probably because of
their intricate design and continued monitoring and

maintenance (MWCOG, 1992). The wetlands'
effectiveness seems to improve after the first few
years of use as the vegetation becomes established
and organic matter accumulates.

OPERATION AND MAINTENANCE

Well-designed and maintained wetlands can
function as designed for 20 years or longer.
However, wetland maintenance must actually begin
during the construction phase. During construction
and excavation, many constructed wetlands lose
organic matter in the soils. The organic matter
provides exchange sites for pollutants, and,
therefore, plays an important role in pollutant
removal. Replacing or adding organic matter after
construction improves performance.

After the wetland has been constructed, its
vegetation must be maintained on a regular basis.
Maintenance requirements for constructed wetlands
are particularly high while vegetation is being
established (usually the first three years) (U.S. EPA,
1996). Monitoring during these first years is crucial
to the future success ofthe wetland as a storm water
BMP. Inspections should be conducted at least
twice per year for the first three years and annually
thereafter. Maintenance requirements may also
include replacement planting, sediment removal,
and possibly plant harvesting. Wetland design
should include access to facilitate these
maintenance activities.

Vegetative cover on embankments and spillways
should be dense and healthy. Replacement planting
may be required during the first several years if the
original plants do not flourish. First year wetland
vegetation growth at the water's edge and on the
side slopes of the wetland can be protected from
birds by surrounding the open water area of the
wetland with wire to limit access to the vegetation.
The embankment and maintenance bench should be
mowed twice each year. Other areas surrounding
the wetland should not require mowing. Mowing
and fertilizing help promote vigorous growth of
plant roots that resist erosion. Mowing also
prevents the growth ofunwanted woody vegetation.
Additional routine maintenance that can be
conducted on the same schedule should include
removal of accumulated trash from trash racks,

0011913



outlet structures, and valves, as well as debris on
plants that could inhibit growth.

Constructed wetlands should be inspected after
major storms during the first year ofestablishment.
The inspector should assess bank stability, erosion
damage, flow channelization, and sediment
accumulation within the wetland. The inspector
shall also take note of species distribution/survival,
damage to embankments and spillways from
burrowing animals, water elevations, and outlet
condition. Water elevations can be raised or
lowered by adjusting the outlet's gate valve if
plants are not receiving an appropriate water
supply.

Accumulated sediments will gradually decrease
wetland storage and performance. There are two
options to mitigate the effects of accumulated
sediments: either the sediments should be removed
as necessary or the water level in the wetland
should be raised (i.e., the outlet should be adjusted
to increase discharge elevation).

The construction of a sediment forebay will
decrease the accumulation of sediments within the
wetland and increase the wetland's longevity. The
forebay will likely require sediment to be cleaned
out every three to five years. The forebay design
should allow drainage so that a skid loader or
backhoe can be used to remove the accumulated
deposits (MWCOG, 1992). Accumulation of
organic matter can be reduced by plant harvesting
or seasonal drawdown to allow organic material to
oxidize (U.S. EPA, 1996).

A number of studies have been performed to
determine the toxicity of pond sediments and
whether they can be landfilled or land applied
without having to meet hazardous waste
requirements. Many studies to date have found
sediments are not hazardous. However, one study
showed that toxic levels ofzinc had accumulated in
sediment from the pretreatment pond (SFWMD,
1995). If toxic levels of metals have not
accumulated in the sediment, then on-site land
application of the sediments away from the
shoreline will probably be the most cost-effective
disposal method (no transportation costs or disposal
fees are incurred). Wetlands that receive flow from

a drainage area containing commercial or industrial
land use and/or activities associated with hazardous
waste may contain toxic levels of heavy metals in
the sediments. Testing may be required for these
sediments prior to land application,or disposal.

COSTS

Costs incurred for storm water wetlands include
those for permitting, design, construction and
maintenance. Permitting costs vary depending on
state and local regulations, but permitting, design,
and contingency costs are estimated at 25 percent of
the construction cost. Construction costs for an
emergent wetland with a sediment forebay range
from $65,000 to $137,500 per hectare ($26,000 to
$55,000 per acre) of wetland. This includes costs
for clearing and grubbing, erosion and sediment
control, excavating, grading, staking, and planting.
The cost for constructing the wetland depends
largely upon the amount of excavation required at
a site and plant selection. The cost for forested
wetlands could be double that of an emergent
wetland. Maintenance costs for wetlands are
estimated at 2 percent per year of the construction
costs (CWP, 1998).
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SUBJECT: RECEIVING WATER LIMITATIONS IN MUNICIPAL STORM WATER 
PERMITS 

The purpose of this memorandum is to discuss a recent federal appellate decision on this issue, 
and to provide advice on how to proceed in the future. 

BACKGROUND 

The State Water Resources Control Board (State Water Board) first addressed the issue of 
whether permits for municipal separate storm sewer systems (MS4) must include effluent 
limitations that will achieve compliance-with water quality objectives in Order WQ 91-03. 
There, the State Water Board concluded that permits for MS4s must contain effluent limitations 
based on water quality standards. The Board further concluded that it was appropriate for 
Regional Water Quality Control Boards (Regional Water Boards) to achieve this result by 
requiring best management practices, rather than by inserting numeric effluent limitations. The 
State Water Board addressed this issue again in Order WQ 98-01, wherein it prescribed specific 
language that should be in receiving water limitations in order to protect water quality objectives, 
Finally, in Order WQ 99-05, the State Water Board modified that language in order to meet 
specific objections by the U.S. Environmental Protection Agency (EPA). 

In its opinions discussing the need for receiving water limitations to protect water quality 
objectives, the State Water B,oard provided several rationales. First, U.S. EPA issued a legal 
opinion concluding that MS4s must meet both the technology-based requirements of the Clean 
Water Act and any more stringent requirements necessary to protect water quality. The State 
Water Board also noted that the Clean Water Act contains explicit authority for states to require 
provisions in addition to the technology-based controls. Finally, the State Water Board relied on 
provisions of the California Water Code that all waste discharge requirements must take into 
consideration the appropriate water quality objectives. 

Gray Davis 
Governor 

California Environmental Protection Agency 

~~2 Reqcled Paper 
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DEFENDERS OF WILDLIFE V. BROWNER’ 

In a case arising out of MS4 permits issued by U.S. EPA to several Arizona cities, the Ninth 
Circuit Court of Appeals held that the Clean Water Act does not require MS4 discharges to 
comply strictly with state water quality standards. (Defenders of WildZzj2 v Browner (gth Cir. 
1999)_ - F.3d .)’ In other words, the Court disagreed with U.S. EPA’s legal opinion that 
all MS4 permits must include more stringent requirements to achieve water quality standards. 
While holding that that the Clean Water Act does not require all MS4 discharges to comply 
strictly with state water quality standards, the Court also held that U.S. EPA has the authority to 
determine that ensuring strict compliance with state water quality standards is necessary to 
control pollutants. Thus, the Court did uphold the permits that included narrative requirements 
to achieve compliance with state water quality standards, based on U.S. EPA’s discretion to 
establish those requirements.* 

DISCUSSION 

The Ninth Circuit case, which is controlling in California, grants U.S. EPA discretion to decide 
whether or not to require MS4s to comply with state water quality standards. It specifically 
authorized an approach similar to that approved by the State Water Board in its various orders, of 
requiring compliance through an iterative process of stronger BMPs. While one of the bases for 
the State Water Board’s opinions -the U.S. EPA legal opinion requiring compliance with state 
water quality standards in all MS4 permits- has been weakened, the Court clearly upheld U.S. 
EPA’s discretion to adopt similar permit provisions. Moreover, the Clean Water Act does 
clearly allow states (as well as U.S. EPA) to include such provisions. Finally, the California 
Water Code also requires that waste discharge requirements ensure compliance with water 
quality objectives. 

As discussed above, the State Water Board clearly has the authority to retain the receiving water 
limitations language it has developed in its various orders consistent with Defenders of WildZife. 
Moreover, because most MS4 discharges enter impaired water bodies, there is a real need for 
permits to include stringent requirements to protect those water bodies. As total maximum daily 
loads are developed, it is likely that MS4s will have to participate in load reductions, and the 
MS4 permits are the most effective vehicles for those reductions. The existing receiving water 
limitations language has been developed by the State Water Board to achieve compliance with 
water quality objectives, and should therefore be retained. 

’ The Court did unequivocally state that industrial storm water dischargers do have to comply with both technology- 
based and water quality-based requirements. 

’ It is interesting to note that the challenge to the permits came from environmental groups who claimed that the 
water quality standards requirement was not adequate because it did not include numeric effluent limitations. This is 
similar to challenges made to Regional Water Boards who have used the narrative language adopted by the State 
Water Board, which in turn is similar to U.S. EPA’s language in the Arizona permits. 

California Environmental Protection Agency 
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CONCLUSION 

The recent Ninth Circuit opinion upholds the discretion of the state to issue permits to MS4s that 
require compliance with water quality objectives through iterative BMPs. The State Water 
Board has issued orders requiring. such compliance. The fact that many MS4s discharge 
pollutants of concern into impaired water bodies makes the requirements useful tools in 
protecting water quality. The Regional Water Boards should continue to use the language 
developed by the State Water Board. 

BMJennings/llcastleberry 
10-12-99 
i:\castlVbmj\twlfinalstormmemo.doc 
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GLOSSARY 

1993 DAMP 
A document required under the First Term Permits issued by the Santa Ana and 
San Diego Regional Boards. This document is the principal policy and guidance 
document for the countywide NPDES Stormwater Program 

2000DAMP 
An updated version of the 1993 DAMP. Submitted in draft form as the proposed plan for 
the 2000 Report of Waste Discharge submittal. 

Annual Status Reports 
The NPDES Permits require the submittal of an Annual Status Report to the 
Regional Board and EPA on November 15th of each year. 

Best Management Practice 
Best practical and economically achievable measures to control the addition of 
pollutants to the waters of the United States through the application of pollution 
control practices, technologies, processes, siting criteria, operating methods, or 
other alternatives. 

Clean Water Act and Amendments 
The Federal Pollution Control Act (Public Law 92-500), as amended (33 U.S.C. 
1251 et seq.). Federal regulation mandating a National Pollutant Discharge 
Elimination System permit for discharges into the Waters of the United States. 
The goals of the act are to restore and maintain the chemical, physical and 
biological integrity of the nation's waters. 

First Term Permits 
The Regional Boards issued Municipal Stormwater Permits No. CA 8000180 and 
No. CA 0108740 to the Permittees in 199lforthe period from 1991-1996. 

General Construction Permit 
The NPDES general permit for stormwater discharges associated with 
construction activity. SWRCB Order No. 99-08 DWQ, NPDES General Permit 
No. CAS000002 or its subsequent replacement. 

General Industrial Permit 
The NPDES general permit for stormwater discharges associated with industrial 
activity. SWRCB Order No. 97-03 DWQ, NPDES General Permit No. 
CASOOOOOI or its subsequent replacement. 

- vi -
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GLOSSARY (cont'd) 

Illegal Discharge 
Any discharge to a municipal separate storm sewer that is not composed entirely 
of storm water and that is not covered by an NPDES permit or identified in the 
NPDES Stormwater permit as an allowed discharge. 

Illicit Connection 
Any man -made conveyance or drainage system, pipeline, conduit, inlet or outlet, 
through which the discharge of any pollutant to the stormwater drainage system 
occurs or may occur. 

Implementation Agreement 
The agreement underpinning County and city cooperation and which establishes 
the responsibilities of each Permittee and a funding mechanism for the shared 
costs of the Program. 

Maximum Extent Practicable 
To the maximum extent possible, taking into account equitable consideration of 
synergistic, additive and competing factors; including, but not limited to, gravity 
of the problem, fiscal feasibility, public health risks, societal concerns and social 
benefits. 

National Pollutant Discharge Elimination System (NPDES) Municipal Stormwater 
Permit 

A provision of the CW A, section 402, that identifies municipal stormwater as a 
point source subject to regulation under the NPDES Permits. 

NPDES Stormwater Program 
The program designed by the Orange County Permittees for compliance with the 
NPDES permits. 

Permittees 
The cities of Anaheim, Brea, Buena Park, Costa Mesa, Cypress, Dana Point, 
Fountain Valley, Fullerton, Garden Grove, Huntington Beach, Irvine, Laguna 
Beach, Laguna Hills, Laguna Niguel, Laguna Woods, La Habra, La Palma, Lake 
Forest, Los Alamitos, Mission Viejo, Newport Beach, Orange, Placentia, Rancho 
Santa Margarita, San Clemente, San Juan Capistrano, Santa Ana, Seal Beach, 
Stanton, Tustin, Villa Park, Westminster, and Yorba Linda; the County of 
Orange; and the Orange County Flood Control District and any subsequently 
incorporated cities that become subject to the NPDES permit. Each Permittee is 
individually responsible for the implementation of the program elements within 
its jurisdiction. 

- vii -
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GLOSSARY (cont'd) 

Permittee Committee 
The committee made up of representatives from each of the Permittees that 
provides the overall guidance for the NPDES Stormwater Program. 

Point Source 
Any discemable, confined, and discrete conveyance, including any conduit pipe, 
ditch, channel, sewer, tunnel, vessel, or other floating craft from which pollutants 
are or may be discharged. 

Principal Permittee 
The County of Orange is the Permittee designated with the responsibility to 
manage the NPDES Municipal Stormwater Program on behalf of the Permittees. 

Regional Water Quality Control Boards 
The Santa Ana and San Diego Regional Water Quality Control Boards are agencies that 
implement and enforce Clean Water Act Section 402(p) NPDES permit requirements, 
and are issuers and administrators of these permits on behalf of EPA within Orange 
County. 

Report of Waste Discharge 
Constitutes the application to the RWQCB for the Third Term NPDES permit. 
The ROWD presents the compilation of data from the current and previous permit 
terms and describes the proposed plan for future activities. 

Santa Ana Board 
The Regional Board that issues the NPDES Municipal Stormwater Permit for 
Orange County from the northern Los Angeles County border down to 
approximately El Toro Road. Its jurisdiction includes the cities of Anaheim, 
Brea, Buena Park, Costa Mesa, Cypress, Fountain Valley, Fullerton, Garden 
Grove, Huntington Beach, Irvine, La Habra, La Palma, Lake Forest, Los 
Alamitos, Newport Beach, Orange, Placentia, Santa Ana, Seal Beach, Stanton, 
Tustin, Villa Park, Westminster, and Yorba Linda. 

San Diego Board 
The Regional Board that issues the NPDES Municipal Stormwater Permit for 
Orange County from approximately El Toro Road down south to the San Diego 
County border. Its jurisdiction includes the cities of Dana Point, Laguna Beach, 
Laguna Hills, Laguna Niguel, Laguna Woods, Mission Viejo, Rancho Santa 
Margarita, San Clemente and San Juan Capistrano. 
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e GLOSSARY (cont'd) 

Second Term Permits 
The Regional Boards re-issued the Municipal NPDES Stormwater Permits in 
1996 Santa Ana Region CASOI08740 and San Diego Region CAS618030, which 
covered the time period from 1996-2001. 

State Water Resources Control Board 
State agency that sets statewide policy for the nine Regional Water Quality 
Control Boards. 

Total Maximum Daily Loads (TMDL) 
A written, quantitative plan and analysis for attaining and maintaining water 
quality standards in all seasons for a specific waterbody and pollutant. 

Third Term Permits 
The Regional Boards will re-issue the NPDES Stormwater Permits in 200 I. They 
will cover the time period from 2001-2006. 

Water Quality Planning Process 
Systematic and detailed evaluation of the impacts of urban water quality on 
beneficial uses to determine or validate that actual impairments exist that warrant 
corrective action. 

- ix -
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EXECUTIVE SUMMARY 

This document details the Drainage Area Management Plan (DAMP) to be implemented 
by the County of Orange, Orange County Flood Control District and incorporated cities 
(Permittees). The 1993 DAMP was updated in order to reflect the current status of the 
NPDES Stormwater Program within Orange County as well as to provide the future 
direction to the program for the Third Term Permit (2001-2006). 

Since the DAMP is the result of a comprehensive planning process it will continue to 
undergo revision as new information, particularly water quality data, becomes available. 
Through this DAMP, the Permittees intend to continue to improve existing stormwater 
quality management practices and, where necessary, to address identified problems and 
to implement new practices. 

The DAMP revision has been formulated with the following objectives in mind: 

• Address the requirements of the Second Term Permits and commitments of the 1994 .,,.. 
Re_Qort of Waste Discharg~ -

• Provide the fu e direction for the rofilam for the Terrn_Ee.rmit; 
• Ensure effective public participation and support; vr 
• Focus on problems identified through monitoring; v 

• Utilize available resources effectively; ./ 
• Implement public education as a central ro ram com onent; ....,,. 
• Detect and eliminate illicit connections/illegal discharges; ,/ 
• Evaluate opportunities and implement projects for retrofitting existing structures as 

identified throu h the watershed planning process; ,_,,. 
• Verify Best Management Practices (BMPs) designs and effectiveness through 

experience, research and demonstration projects; and v 

• Develop plans on a watershed basis. v 

Private and public sector representatives participated in developing the stormwater 
pollutant control programs described within this DAMP. Throughout the DAMP's 

v evolution, the document will be available for public review and comment. Overall 
program guidance will be provided by the Permittees . 

- X -
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1.0 INTRODUCTION 

This document outlines Orange County's Drainage Area Management Plan (DAMP) to be 
implemented during the Third Term Permit period (2001 - 2006) by the cities of 
Anaheim, Brea, Buena Park, Costa Mesa, Cypress, Dana Point, Fountain Valley, 
Fullerton, Garden Grove, Huntington Beach, Irvine, Laguna Beach, Laguna H ills, Laguna 
Niguel, Laguna Woods, La Habra, La Palma, Lake Forest, Los Alamitos, Mission Viejo, 
Newport Beach, Orange, Placentia, Rancho Santa Margarita, San Clemente, San Juan 
Capistrano, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and Yorba . < 
Linda; the County of Orange; and the Orange County Flood Control District within the t"', c<>po:J 

Orange County storm water drainage system. Any newly incorporated cities and other ~e~\- -.10 '-'r,\ot1 

agencies will be included in the implementation process if they choose to partici ate i )'l ~\u : ": "'r 
the Orange County Municipal National Pollutant Discharge Elimination System e.~ .. ~,cl"J:) \0 4

\ 

Stormwater Program (subsequently referred to as the NPDES Stormwater Program). • i:.~. 
The stormwater pollution control effort, of which this DAMP is a part, is the result of 
almost thirty years of legislative effort beginning with the 1972 Federal Water Pollution 
Control Act, subsequently known as the Clean Water Act (CW A). The CW A established 
the NPDES Stormwater Program and required the Environmental Protection Agency 
(EPA) to issue regulations to be effective by 1983 that include stormwater runoff from 
rainfall. 

Due to court decisions and the overriding need to address stormwater, Congress passed a 
Clean Water Act Amendment in 1987, the Water Quality Act, which brought stormwater 
discharges into the NPDES Program. Subsequent regulations were issued by EPA on 
November 16, 1990. 

In response to those regulations, in 1990 the County of Orange (subsequently singularly 
referred to as the Principal Permittee ), the Orange County Flood Control District and 
incorporated cities (all three collectively referred to as Permittees) obtained NPDES 
Stormwater Permits No. CA 8000180 and No. CA 0108740 (subsequently referred to as 
the First Term Permits) from the Santa Ana and San Diego Regional Water Quality 
Control Boards (subsequently referred to as the Santa Ana Board, the San Diego Board or 
collectively as the Regional Boards). In 1996, the First Term Permits were replaced by 
Permit Nos. CAS0108740 and CAS618030 (subsequently referred to as the Second Term 
Permits). 

The April 1993 version of the DAMP (subsequently referred to as 1993 DAMP) was 
prepared in compliance with the specific requirements of the First Term Permit. The 
September 2000 update of the DAMP (subsequently referred to as 2000 DAMP) has been 
completed to address the requirements of the Second Term Permits, and to incorporate 
the programs developed since 1993. The plan proposes a wide range of continuing and 
enhanced Best Management Practices (BMPs) and control techniques, which will be 
implemented over the upcoming 2001 - 2006 permit period (subsequently referred to as 
the Third Term Permit) . 

Draft Drainage Area Management Plan 2nd Edition 
September 2000 
Version 9/ 1/00 
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The non-topographic boundary between Orange County and adjoining counties could 
result in certain Permittees being subjected to flows originating from areas that are 
subject to separate NPDES municipal storm.water permits issued by the Regional Boards. 
This DAMP is applicable only to stormwater permits issued by the Regional Boards for 
areas of Orange County, although certain Permittees could be impacted adversely by 
flows from drainage areas from neighboring counties (Section 2.2.8). The common 
drainage issues with Orange, Riverside and San Bernardino counties have begun to be 
addressed during the Second Term Permit period through joint participation in integrated 
monitoring and research programs (Section 11.3 .3). 

1.1 Description of Drainage Area and Climate 

Orange County has an area of 500,000 acres, beginning on a coastal plain and rising to an 
elevation of over 5,000 feet in the Puente Hills and Santa Ana Mountains to the north and 
east. Before urbanization, which began in the early 1950's, Orange County was drained 
by ephemeral streams and agricultural drainage ditches which were dry most of the year 
and carried measurable flow primarily during short duration flash floods and longer 
duration general winter storms. 

As urbanization progressed, man-made agricultural drainage ditches were enlarged to 
flood control channels and the ew natural streams such as Santa Ana River, San Diego 
Creek and San Juan Creek were constrained within levees to provide flood protection. 

• 

Ephemeral flows in some of the man-made and natural channels have been replaced with • 
continuous low flows from urban and agricultural irrigation. 

Orange County's climate has hot dry summers and mild winters. Nearly all the annual 
precipitation falls in only a few storm events between October and April. During times 
of drought, it is not unusual for years to pass between major rainfalls. Precipitation 
results from three distinct mechanisms. The most important is the convergence 
mechanism associated with general winter storms originating in Alaska and picking up 
moisture as they travel south and east. 

The second major precipitation mechanism is orographic lifting where moist air masses 
are deflected upward by local mountains, releasing rain. Orographic rainfall is also 
associated with winter rainfall. The third precipitation mechanism, which can cause 
extremely intense local precipitation, is the convective thunderstorm. One of the most 
intense convective rainfall events of record in Southern California dropped 11 inches of 
rainfall in about 80 minutes. On occasion, unstable tropical air masses move in from the 
south and produce rainfall. These tropical air masses combine convergence mechanisms 
with convective mechanisms to produce intense thunderstorms. 

Draft Drainage Area Management Plan 2nd Edition 
September 2000 
Version 9/ 1/00 
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It is common for successive storms of varying durations and intensities to compound 
their effects. with the heavy rainfall of the second or third storm creating the most severe 
flood conditions. Regardless of the source of precipitation, Orange County only receives 
an average of 12-13" ofrain per year. The present urban and former agricultural 
lifestyles are made possible only by large quantities of water imported from the Colorado 
River and Northern California. 

Commencing in 99/00 the Permittees report annually on the land use types and 
percentages of each type within their jurisdiction. 

1.2 Regulatory Requirements 

Section 402(p) of the CWA, as amended by the Water Quality Act of 1987, required that 
municipal NPDES Permits include: o/\ s 

!) ~cl~ . .\-' ~~l \ I 
1. A requirement to effectively prohibit non-storm water discharges into the storm 

sewer; and 
I c(J c,v, ~ ~ ol' ... r 

~C).,,._.V'(.( 

C cf-., 
fl.) 'C. o,f i' \l~d?. 

2. Controls to reduce the discharge of pollutants in storm water discharges to the ;;. r J 

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

Regulations, promulgated by EPA on November 16, 1990 (40 CFR 122.26 (d)(2)(iv)) 
required municipal NPDES Permit applicants to develop a management program to 
effectively address these requirements. 

The federal regulations also indicate that the proposed management program such as the 
DAMP "shall include a comprehensive planning process which involves public 
participation and where necessary intergovernmental coordination, to reduce the 
discharge of pollutants to the maximum extent practicable using management practices, 
control techniques and systems, design and engineering methods, and such other 
provisions which are appropriate" . 

The First Term Permit similarly required the development of a management program to 
address the regulatory requirements and defined "maximum extent practicable" as 
follows: 

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

Draft Drainage Area Management Plan 2nd Edition 
September 2000 
Version 9/ 1/00 
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This definition set the foundation for the NPDES Stormwater Program and places upon 
the Permittees the continuing responsibility of weighing economic, societal, and equity 
issues as they define the policies and standards to be employed in implementing the 
program. 

1.3 Objectives of the Drainage Area Management Plan 

The main objectives of the DAMP are to fulfill the commitment of the Permittees to 
present a plan that satisfies NPDES permit requirements and to evaluate the impacts of 
urban stormwater quality on the beneficial uses. 

There are a number of important public policy issues which have influenced the 
Permittees in framing this DAMP and which consequently define the objectives. 
Resources, both public and private, are limited and public support is essential. In 
implementing this program it is the intent of the Permittees to proceed in a measured, 
deliberate way designed to obtain the maximum benefit for the resources expended and to 
secure maximum public awareness, understanding and support. 

• 

The Permittees are aware that a successful stormwater quality management program 
depends on the awareness, commitment, cooperation and support of the various segments 
of the public, including businesses, industry, development, utilities, environmental 
groups, institutions, homeowners and the general public. Accordingly, it is a continuing 
objective of the plan to assure an open planning process, with ample opportunity for 
public participation and meaningful consideration of the input obtained. • 
Accomplishment of this objective will be furthered by the management structure 
provided herein and by public meetings, hearings, workshops as part of the planning and 
decision making process. --
The Permittees are committed to implementing a strategic and comprehensive public 
education program as a central program component in order to continue to raise the level 
of public awareness and, at the same time, improve the protection of urban stormwater 
quality. 

rj~\.'c- £,J0('0+1o.Ji 

l The Permittees are committed to maintaining the integrity of the c.. S C eJ\.-\-Ja\ Cbl'f0/ltt11\ ' .. 
their ability to sustain beneficial uses. As such, the Permittees h: - ~, '. 
implemented a countywide baseline storm water management pre - ()reJJD" Qt~-\-J...,..e..?. 
to continually re-asses~~ditions of the waters within Oran1 - l~ ~M, ~ ,. .4~ 

determine the impactF urban stormwater quality to thos _ ~ ~ ~\ °;v- ( •' ~ 

This baseline effort is complimented by the :Vater quality planning initiative efforts, ~" J-:;; 7 
which focus resources on the impacts of urban storm water on beneficial uses, to assure ..\I c. ' 

7 
c_)\rr'- . 

that problems receive the available resources and attention. The Permittees have begun 
to prioritize these initiatives (Section 3.3.1 and 11.4) and will continue to analyze and 
evaluate the existing and future baseline monitoring program data to identify those 
watersheds exhibiting the most urgent need for attention. 
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The Permittees presently own and operate an extensive system of flood control, drainage, 
recreational, habitat and greenbelt corridor facilities. Some of these have already been 
modified to yield regional water quality benefits while still safely and reliably performing 
their primary function. The Permittees will continue to evaluate opportunities to 
incorporate stormwater quality features into existing flood control structures in each 
Orange County watershed as they are designed and/or identified through the water quality 
planning process (Section 3 .3 .1 ). 

The Perrnittees have considerable experience and expertise in the planning, design and 
operation of flood control and drainage systems. They are familiar with the regional 
watershed approach to drainage planning and they are aware of the economic benefit of 
regional flood control facilities. The Permittees will continue to approach the runoff 
water q_uality management program on the sam~ egional watershed basis, guided by the 
priorities as identified through the water quality monitoring program. '-.... re'":~ <..;..)'.'l...J<'r... 1.,.,_j .7 

' 
Research, technical and engineering design data indicate that pollution prevention and 
removal design parameters for stormwater are still in a developmental phase. The ~ 01 -\ ~ '7 

Permittees will continue to investigate and verify the effectiveness of the various 'n.r u Q I o(X'c.McJ.i, 
treatment BMP designs through experience, research and demonstration projects. ..\{,, } -'\..l·f CAN,.ll.l It-
\ 0 , Q c~", J<''?./ J()r' ,, 1 , 9.f\ .,. _i. ,n-1,,l 7 

1 
,, , 

~ I • -V~~- ~~ 

The Permittees will continue to vigorously detect and eliminate illegal discharges and :5 7 

illicit connections into the storm drain system. _ c O ...J b 4r0 

Since the majority of the aquatic resources within Orange County are in marine or 
estuarine habitats, the Permittees are committed to participating in various regional 
research and/or monitoring programs which provide unique opportunities to gather 
valuable information about the impact on these habitats and place them in a larger 
regional context. 

l\c;,\- UP~~~\.
Tbe 2000 DAMP is the principal policy and guidance document for the countywide c.s c. • ...,~r' ~cl 
NPDES Stormwater Program. The DAMP describes the programs thatwill serve to: ,""(liA,c.:X~ c;.ue;1 ,r·,, 

1. Provide the framework for the program management activities and plan development 
(Section 2.0 and Section 3.0); 

2. Provide the legal authority for prohibiting unpermitted discharges to the storm drain 
system and for requiring BMPs in new development and significant redevelopment 
(Section 4.0); 

3. Improve existing pollution prevention and removal BMPs to further reduce the 
amount of pollutants entering the storm drain system. (Section 5.0); 

4. Educate the public about the issue of urban stormwater and non-stormwater pollution 
and obtain their support in implementing pollution prevention BMPs (Section 6.0); 
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5. Ensure that all new development and significant redevelopment incorporates 

appropriate post construction nonstructural and structural BMPs and evaluate 
"special" structural BMPs to address specific water quality problems as identified 
through the water quality planning process. (Section 7.0); 

6. Ensure that construction sites implement pollutant control practices that address 
control of construction related pollutants including erosion and sediment control and 
~site hazardous materials and waste management (Sectiqn 8.0); , . :,, r 

i_:xiQS .'+- (' f\':; u r-f' C c:.f)OJM· ~ e~ 0 c. +,.,u .-.+JLS:: - , .R . ,~speC'1""'A D/'\"j<>rr.-t/V\~ 
<;~v+'r°'l.l\.ri 7, e,r J, -'.S+ ,twc,re.\vr'll-li, r 

7. Identity industrial storm water dischargers in Orange County and notify them of State 
Industrial stormwater permit requirements (Section 9.0); 

r \ ' I 

8. Detect and eliminate unpermitted discharges and illegal connections to the municipal 
storm drain system (Section 10.0); 

9. Conduct a stormwater monitoring program to identify areas with water quality 
problems, to assist in the prioritization of watersheds for analysis and planning, and to 
assist in the prioritization of pollutants to facilitate the development of specific 

1 
c_ ontrols to address these problems (Section 11.0); lilld 11 CJ ';;j · ;-; (- /-1°,,,. ''1° ~ 

\'l''CJ~,1-)t.A+o,l\ - c,;,.._I { €£,.IL't1'? -rr°'310rv,~+:,(_ 1''-0 P,M cc "'-' . 
\ ~-\,._w-(jQS •\J\ pc1\..,c,HS ? 

~daress the special focus within the Newport Bay/San Diego Creek watershed due to 
,.._..... "' its impaired status and the resulting development of TMD Ls for sediment, nutrients, 

bacteria and toxics (Section 12.0). 

1.4 Development of the DAMP 

The federal regulations (40 CFR 122.26 (d)(2)(iv)(A-D)) require the implementation and 
maintenance of control measures to reduce pollutants from runoff or urban stormwater 
discharges from the following areas: 

• Runoff from commercial and residential areas; 
• Runoff from industrial sites; 
• Runoff from construction sites; and 
• Non-storm water discharges. 

According to the regulations, an overall drainage area management program shall include 
a comprehensive planning process incorporating public participation and 
intergovernmental cooperation. The drainage area management program shall also meet 
the MEP standard of pollutant control, describe priorities for implementing controls on a 
system wide basis, watershed basis,jurisdiction basis, or on individual outfalls. 
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The resulting DAMP incorporates a wide range of BMPs, which have been implemented 
and reported on since the inception of the program in 1990. This section describes the 
emphasis and development of the NPDES Stormwater Program during each permit term 
and defines: 

• The BMPs that were developed and implemented during the First Term 
Permit; 

• The BMPs that were developed and implemented during the Second Term 
Permit; and 

• The BMPs with ongoing implementation and expanded emphasis during the 
Third Term Permit. 

The BMPs that are listed below include a reference to the section in the DAMP that 
provides the basis for that activity and where it is further described. 

1.4.1 First Term Permit: DAMP Emphasis and Accomplishments 

The 1993 DAMP defined a management structure for the Permittees' compliance effort, a 
formal agreement to underpin cooperation, and detailed municipal efforts to develop, 
implement, and evaluate various BMPs. 

The DAMP was formulated using the accepted framework for water quality planning, 
specifically, a systematic and iterative process of defining goals, assessing existing 
conditions, setting priorities, selecting near-term BMPs, implementing near-term 
program, and assessing program effectiveness. The First Term Permit schedule for 
completing this process reflected the congressional expectation of expeditious program 
implementation and was completed in two years resulting in the 1993 DAMP. 

The overriding objective of DAMP development was compliance with the federal 
requirements and the schedule of the NPDES permits. The DAMP was thus the product 
of an abbreviated water quality planning effort, and control program elements were 
selected based upon the review of literature and other non-point source control initiatives, 
rather than an understanding of identified water quality problems. 

The specific DAMP accomplishments achieved during the First Term Permit include the 
following programs which were developed and subsequently implemented. The 
references at the end of each item refer to the 2000 DAMP unless otherwise noted. 

1. Establishment of program management structure and adoption and revision of the 
Implementation Agreement (Section 2.0 and Appendix C and D); 

2. Development of Model Water Quality Ordinance and Enforcement Consistency 
Guide (Section 4.0 and Appendix E); 

3. Development of a Water Pollution Enforcement Implementation Plan (1993 DAMP 
Appendix E); 

4. Development of public agency activity BMP program (Section 5.0); 
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5. Evaluation of existing litter regulations (Section 5 .3. I); 
6. Evaluation of existing street sweeping schedules (Section 5.3.5); 
7. Development of common public pesticide and fertilizer use guidelines (Section 5.3.9 

and Appendix F); 
8. Development of recommended and extended conditions of approval for BMPs for 

new development and significant redevelopment and industrial/commercial 
construction sites of 1-5 acres and initial training of County and city staff in same 
(Section 7.2 and Appendix G). The measures consist of: 

a) Non-structural and structural BMPs on specified new development and 
significant redevelopment; 

b) Special notes on grading and building plans for industrial/commercial 
construction operations (1-5 acres); and 

c) Proof of coverage by State General Construction Permit(s) for private grading 
and building permit applicants (>5 acres); 

9. Development and conductance of a workshop for development industry on Appendix 
G implementation (Section 7.2 and Appendix G); 

I 0. Development of recommended BMPs for public works construction and initial 
training of County and city staff in same (Section 8.0 and Appendix H). The 
measures consist of: 

a) Use of"Standard Specifications for Public Works Construction" (the "Green 
Book") provisions as base-line standards for public new construction less than 
5 acres; and 

b) SWPPPs on public new construction and ground surface alteration (>5 acres); 
11. Completion of industrial discharger notification (Section 9 .3 and Appendix I); 
12. Development of criteria and conductance of inspections of the separate municipal 

storm drain systems to identify and eliminate all illegal or illicit storm drain 
connections. (Section I 0.4.1 and Appendix J); and 

13. Development of a water quality monitoring program (Section 11.0 and 1993 DAMP 
Appendix K). 

1.4.2 Second Term Permit: DAMP Emphasis and Accomplishments 

The program management structure and the BMPs developed during the First Term 
Permit and subsequently incorporated into the 1993 DAMP were the basis of the 
compliance effort during the Second Term Permit period. In addition, the Permittees also 
initiated several water quality planning efforts in the Talbert/Lower Santa Ana River, 
Newport Bay and Aliso Creek watersheds. These priority water quality planning 
initiatives have helped identify and better understand site-specific urban water quality 
problems in Newport Bay (nutrients) and Aliso Creek (bacteria) and Talbert/Lower Santa 
Ana River (bacteria). The Permittees intend to bring the experience that is gained from 
these initiatives to other watersheds based on a rolling priority list. 
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Through the ongoing implementation of the DAMP and the initiation of water quality 
planning efforts, the Permittees continued to improve existing stormwater quality 
management practices, identify current water quality problems, implement remedial 
measures and implement new practices preventing future receiving water quality 
problems. 

The specific DAMP accomplishments achieved during the Second Term Permit period 
are as follows. The references to the DAMP Sections and/or Appendices correspond to 
the 2000 DAMP unless otherwise noted. 

I. Coordination of activities with other public agencies within and adjacent to Orange 
County having programs or activities that have an impact on stormwater quality (state 
and regional transportation agencies, cities, counties, flood control districts, water 
districts, sanitation districts, etc.) (Section 2.2.9); 

2. Modification of existing flood control facilities in order to provide additional water 
quality benefits. Implemented retrofits include channel stabilization, sediment basins 
and debris booms (Section 3.2 and Section 12.0); 

3. Certification that the Permittees have adopted and are implementing the Water 
Quality Ordinance and accompanying Enforcement Consistency Guide (Section 4.3 
and Appendix E); 

4. Conductance of investigator training on Model Water Quality Ordinance and 
Enforcement Consistency Guide (Appendix E). 

5. Conductance of a review of street sweeper effectiveness studies and provided a 
recommendation that all Permittees apply a standard of pollutant removal 
effectiveness to the purchase of any new equipment (Section 5.3.5); 

6. Development, implementation and provision of training for an environmental 
performance reporting program for fixed public facilities (initially those facilities 
whose operations include hazardous materials storage, waste storage and vehicle and 
equipment maintenance) (Section 5.3.6); 

7. Development of a long term public and business education strategy (Section 6.3 .2 and 
Appendix L); 

8. Development ofBMP guidance for the control of those potentially polluting activities 
not otherwise regulated by any agency (mobile detailing, automotive service centers, 
restaurants, pool maintenance activities) (Section 6.3.1); 

9. Establishment and promotion of a single phone line for all county public water 
pollution phone calls (Section 6.3.1); 

10. Conductance of a joint outreach program with Orange County Sanitation District, 
Orange County Health Care Agency and Orange County Integrated Waste 
Management, to ensure that a consistent message on stormwater pollution prevention 
is brought to the public (Section 6.3.1 ); 

11. Certification that Appendix G was implemented (Section 7.0); 
12. Development and conductance of training for city planners on Appendix G 

implementation (Section 7.0 & Appendix G); 
13. Certification that Appendix H was implemented (Section 8.0); 
14. Development and conductance of training for grading, building and public works 

construction inspectors (Section 8.0 & Appendix H); 
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15. Submittal of a report of the findings and schedule for elimination for the 
detection/elimination of illicit connections (Section I 0.4. I); 

16. Development of a training program for staff of existing industrial inspection 
programs (Section 10.3.1); 

17. Submittal of an evaluation report to the Regional Water Quality Control Board, Santa 
Ana Region addressing the urban nutrients in the Newport Bay Watershed (Section 
12.0 and Appendix N); 

18. Participation with neighboring counties in the regional Southern California Coastal 
Water Research Project (SCCWRP) 1998 Southern California Bight Study (Section 
11.3.3); and 

19. Completion of a revised water quality monitoring program to meet new monitoring 
objectives (Section 11.3 .3 and Appendix K). 

1.4.3 Third Term Permit: DAMP Emphasis 

During the Third Term Permit period the emphasis of the program will continue to 
provide for equitable consideration of all DAMP objectives. This consideration involves 
the use of a strategic framework of water quality planning and BMP investigation and is a 
systematic and iterative process of: 

I . Implementing additional BMPs and revising current BMPs based upon site 
specific urban water quality problems, technical, institutional and economic 
feasibility and the protection of beneficial uses of the receiving waters; 

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

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

This approach is consistent with the intent of the Permittees to reduce the discharge of 
pollutants to the MEP and that the 2000 DAMP represents a further step in a 
comprehensive planning process rather than the culmination. 

By applying this systematic and iterative process, the Permittees intend to further 
improve existing urban stormwater quality management practices, better understand 
water quality problems and implement remedial measures in order to protect the existing 
water quality as well as problem areas. The comprehensive planning approach for the 
Third Term Permit period therefore consists of: 

• Continuing the effective stormwater control programs already established and 
implemented during the First and Second Term Permits (Section 1.4.1 and 
1.4.2); 

• Making revisions to specific BMPs that were developed or implemented 
during the First and Second Term Permits; and 

• Developing additional BMPs and/or expanding the emphasis of current BMPs 
during the Third Term Permit. 
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Continuation of First and Second Term BMPs 

The BMPs that were developed during the First and Second Term Permits that will be 
carried forth into the Third Term Permit period are as listed below: 

1. Coordination of activities with other public agencies within Orange County having 
programs or activities that have an impact on urban stormwater quality (state and 
regional transportation agencies, cities, counties, flood control districts, water 
districts, sanitation districts, etc.) (Section 2.2.9) 

~ 2. Evaluation of existing flood control facilities for modification to provide water 
quality benefits identified through the water quality planning process (Talbert/Lower 
Santa Ana River, Newport Bay/San Diego Creek, Aliso Creek watersheds) (Section 
3.3.1 and Section 11.4); 

3. Implementation of the long term public and business education strategy elements 
(Section 6.3.2); 

4. Development ofBMP guidance for the control of those potentially polluting activities 
from non-fixed facility businesses not otherwise regulated by any agency. These 
businesses include, but are not limited to, mobile detailers, carpet cleaners, 
commercial landscapers and general contractors (Section 6.3.2); 

7 5. Evaluation of cost-effective "special" structural BMPs that may help further reduce 
levels of nutrients and bacteriological indicators as identified by the water quality 
planning initiatives in the Talbert/Lower Santa Ana River, Newport Bay and Aliso 
Creek watersheds (Section 7.2 and Section 11.4); and -

6. Continuing participation in the Regional Research/Monitoring program that is being 
conducted with the neighboring counties, SCCWRP and three Southern California 
Regional Boards (Section 11.3.3) 

Program Modifications and BMP Emphasis 

Within each section of the DAMP, there is a discussion regarding the development of the 
program and the foundation of each NPDES Stormwater Program element. In order to 
develop effective program modifications for the Third Term Permit period, careful 
consideration was given to the objectives of the program and the relative importance of 
each element. 

Performance Commitments for each program element were developed and are included 
within each section of the DAMP to help provide consistency among the programs, 
define requirements for permit compliance and measure performance. The new or 
emphasized BMPs and the performance commitments are included at the end of each 
section. These modifications and commitments are summarized in Appendix A. The 
dates provided within the performance commitments are based upon some elements that 
may be out of the Permittees' control such as the date of the adoption of the Third Term 
Permit and the completion of the state BMP manuals. As a result, any necessary 
modifications to the dates provided herein shall be reported in the Annual Status Reports. 
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The key performance commitments in the DAMP are: 

• An evaluation and revision of the program management structure and 
Implementation Agreement; 

• Systematic watershed assessments to evaluate opportunities to configure or 
reconfigure channel segments to address the impacts of urban water quality on 
beneficial uses; 

• An evaluation of extending the Environmental Performance Reporting 
Program into contracts, leases and municipal field operations; 

• Formalized training elements; 
• The establishment of a public education committee; 
• Implementation of the comprehensive public and business education strategy; 
• Re-establishment of the New Development Task Force to evaluate the need to 

revise Appendix G based on the updated California Stormwater BMP 
Manuals; 

• The establishment of a new development/significant redevelopment water 
quality management plan verification program; 

• An evaluation of the need for a Model Erosion Control Ordinance; 
• An evaluation of opportunities to outreach to those industrial facilities that 

need to obtain coverage under the State General Industrial Permit; 
• The establishment of authorized inspector quarterly meetings; 
• An evaluation of the need to revise the procedures and practices for sewage 

spill response; 
• Future participation in additional regional monitoring and research 

cooperative programs; 
• A re-evaluation and revision of the water quality monitoring program; and 
• A modification to the implementation of the Newport Bay/San Diego Creek 

watershed nutrient program requirements. 

Progress and refinement of these modifications and commitments will be reported on in 
the NPDES Annual Status Reports (subsequently referred to as Annual Status Reports). 
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2.0 PROGRAM MANAGEMENT 

2.1 Introduction 

The management activities for the NPDES Stormwater Program include providing 
administrative and technical support for the Permittees and the Technical Advisory 
Committee TAC); developing and executing inter-governmental agreements necessary 
for program implementation; developing reports and other materials required by NPDES 
permits; developing budgets and fiscal analyses; reviewing and developing policy 
positions and r~resenting the NDPES Stormwater Program before a2J)ro_priate agencies; 
developing BMPs; planning activities needed to direct the program; and prog_ram 
coordination with all affected local government agencies. 

A more detailed discussion of these management tasks is provided below. In the Third 
Term Permit period, annual reporting will additionally include those new commitments in 
Section 2.3. 

2.2 Major Management Activities 

2.2.1 Decision Making 

During the First and Second Term Permit periods, the designated Permittee 
representatives provided the overall guidance to the NPDES Stormwater Program, 
including votes where necessary. During the Third Term Permit period this group will 
continue to function in the same manner, and will subsequently be referred to as the 
Permittee Committee. This Committee shall periodically evaluate the need for creating 
standing sub-committees and ad hoc committees required to accomplish the objectives of 
the NPDES Stormwater Program. 

The Technical Advisory Committee (TAC) will continue as a standing sub-committee for 
policy direction, program development and implementation. During the first two permit 
terms, the TAC was comprised of one City Engineer, or selected representative, from 
each of the County Supervisorial Districts and a representative from the County of 
Orange. 

During the Third Term Permit period, the role and membership of the TAC will be 
evaluated to determine whether the policy and technical advisory functions should be 
separated or whether additional membership is required to maintain this dual function. A 
revised structure may better serve the specific water quality and compliance needs of the 
Permittees and meet the elevated expectations of water quality improvement in Orange 
County . 
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Administrative support for these committees will be provided by the Principal Permittee . 
This includes the maintenance of mailing lists of participating and interested parties, 
reserving meeting venues, preparing agendas and notifying participants and preparing 
meeting minutes. 

The Principal Permittee has a Stormwater Section that coordinates the countywide 
compliance activities and submittals to the Regional Water Quality Control Boards under 
direction of the Permittees. 

2.2.2 Agreement For Program Implementation 

The agreement underpinning County and city cooperation is the NPDES Stormwater 
Permit Implementation Agreement (subsequently referred to as the Implementation 
Agreement) which establishes the responsibilities of each Permittee with respect to 
compliance with the NPDES Stormwater Permits issued by the Regional Boards. The 
Implementation Agreement also establishes a funding mechanism for the shared costs of 
the NPDES Stormwater Program based on each municipality's area and resident 
population and includes a provision that allows newly incorporated cities to become 
additional parties to the Agreement (Appendix C) (see also Plan Financing in Section 
3.3). 

• 

This agreement, originally entered into in December of 1990, was amended in October of 
1993 to include two additional Perrnittees and formally establish the TAC (Appendix D). 
During the next permit term it will be updated to include the newly incorporated cities of • 
Laguna Woods and Rancho Santa Margarita. The Implementation Agreement will be 
further evaluated at that time to determine whether any changes are appropriate to the 
decision making committee structure and if the countywide cost shared formula should 
form the basis for watershed specific planning and improvement programs. 

2.2.3 NPDES Permit Responsibilities 

The responsibilities of the Principal Permittee and Permittees are defined within the 
Implementation Agreement. the ~PDES Stormwater permits, or as otherwise identified 
within separate funding Agreements. The Principal Permittee has no regulatory authority 
over the Permittees. Each Permittee is responsible for implementing the NPDES 
Stormwater Program within their jurisdiction. 

The role of the Principal Perrnittee is the same as the other Permittees with the addition of 
certain overall programmatic responsibilities such as program management, budgeting, 
developing public education materials, conducting water quality monitoring, developing 
certain program elements for implementation, report coordination, etc. 
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2.2.4 NPDES Permit Reporting Requirements 

All NPDES submittals are produced under the auspices of the Permittee Committee and 
the TAC before submission to the Regional Boards. The required submittals can include, 
but are not limited to, Annual Status Reports (Appendix B) which are due on November 
15 of each year and any other requirements specified by the Regional Boards pursuant to 
permit conditions, California Water Code Section 13267 or other regulatory provisions. 

2.2.5 Budget 

The Principal Permittee is responsible for preparing draft annual budgets for shared 
program costs, to be approved by the Permittees. In addition, the Principal Permittee 
tracks shared program cost expenditures and prepares financial reports which are 
distributed to the Permittees. 

2.2.6 Program Representation 

The Principal Permittee represents the Permittees on the California Storm Water Quality 
Task Force, the American Public Works Association (APWA) Water Quality Committee 
and other stormwater forums. The activities of these organizations are provided to the 
Permittees on a regular basis. 

2.2.7 Planning 

In accordance with the Implementation Agreement the Principal Permittee administers 
and coordinates program planning and development. 

2.2.8 Permittees Having Watershed Boundaries Outside Those Covered by Santa Ana 
and San Diego Region NPDES Permits \/ ,.,c- c p..# 1 r ,.....1 • < L <"t t."'w~~s 

\._..,~ t.) .,J:.. -)· -

/ -H-t '7. ~ ('('_ep~ +.~'"' -tc:, "~,.,.. r t-'5~ '::.~t. 
Those Permittees in compliance with the NPDES Stormwater Permit shall not be 
responsible for the portions of their drainage areas that extend to oth_e Regional Board 
jurisdictions. (.Q f M --\\(IQ_s J .o \ () :f - '"l-<. L-, 0 \\ r ·-c ~j PS · 1t,.> 

, ~ "" -t'r. ' s "''!. 
2.2.9 Coordination With Other Agencies 

Successful implementation of the NPDES Storm water Program requires cooperation and 
C ,~'>< coordination with other public agencies or organizations within and adjacent to Orange 

n , '\~ County that have programs or activities that have an impact on stormwater quality. 
&o\_r'' 
~ ~· ~0 ~r--~ During the Second Term Permit period, a significant example of such an approach was 
r ()f' J.- ,A, the joint participation with Riverside, Orange and San Bernardino Counties in the Bight 

...Y -"V 98' regional monitoring program, which was coordinated by SCCWRP. This represented 
n .. G-\~4 .)C ~ a collective opportunity for the three Counties to cooperatively participate in an 'ti~0"

1 
integrated watershed monitoring program and meet a common permit objective (Section 

• ~ c}P 11.3.3). 
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This coordination on monitoring has further developed into a region-wide monitoring and 
research cooperative program with the neighboring counties, SCCWRP and the three 
Regional Boards and will be implemented during the Third Tenn Permit period (Section 
11.3.3). 

The Principal Permittee has also been actively involved with Cal Trans and has been 
attending their quarterly NPDES meetings. This joint participation has allowed for the 
sharing of information and resources and has provided for a greater understanding of the 
respective programs and challenges. 

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

2.3 New Commitments 

The Permittees will implement the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

\)''I~ 
0 

&p-

•!• The Permittee Committee shall meet at least three times per reporting year during the 
next five-year permit term. 

•!• Each Permittee shall maintain a representative and alternate to the Permittee 
Committee, as designated in writing. Any changes in the representatives shall be 
conveyed to the Principal Permittee within 60 days. 

•!• Each Perrnittee shall be represented by either the designated representative or 

•:• 

•:• 

alternate at a minimum of two of the Pennittee Committee meetings each year. 

The Implementation Agreement shall be revised to include the newly incorporated 
cities of Laguna Woods and Rancho Santa Margarita. Additional changes in program 
funding and management structure will be reviewed concurrently. This shall be 
completed by December 2001. 

Coordination and common training shall be investigated with other public agencies 
that have an impact on stormwater quality, including Cal Trans, sanitation agencies 
and future Phase II Permittees. Progress will be reported in the Annual Status 
Reports. 
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3.0 PLAN DEVELOPMENT 

3.1 Introduction 

The DAMP sets forth a programmatic countywide approach for urban stormwater by 
which appropriate and cost effective BMPs are implemented in order to maintain existing 
water quality within Orange County and address any impacts of urban stormwater quality 
on the beneficial uses of the receiving waters. 

The programmatic approach includes utilizing information obtained from the countywide 
baseline water quality monitoring program (Section 11.0) and from the additional water 
quality planning initiatives being conducted in several of the watersheds to determine 
those with beneficial use impairments attributable to urban stormwater (Section 11.4). 
Once a water quality problem is identified, the Permittees intend to evaluate the need for 
additional or new BMPs in order to effectively address the problem through the process 
outlined in this section. Since the field of stormwater quality is a dynamic one, it is 
necessary for the Permittees to continue this systematic and iterative process of revising, 
adding or deleting BMPs as necessary in order to maintain a successful and responsive 
NPDES Stormwater Program. 

3.2 Regulatory Requirements 

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

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

The regulations thus require the development, implementation and prioritization of BMPs 
to control the discharge of pollutants to waters of the United States. The vehicle for this 
BMP implementation is the DAMP, which includes new BMPs and modifications to 
existing BMPs and other stormwater management program elements to reduce pollutants 
in the stormwater discharges from industrial, commercial, and residential areas to the 
maximum extent practicable. 
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3.3 Plan Development 

3 .3 .1 Approach to Plan Development 

This DAMP has been developed to accomplish the objectives summarized in the 
Executive Summ~ and in Section 1.3 . Overall, the DAMP programs fall into two 
general categories: 

1) The prevention-oriented programs addressed in this DAMP include establishing 
adequate legal authority to control pollutant discharges (Section 4.0), implementing 
BMPs as part of routine public agency activities (Section 5.0), conducting an 
effectiv public and business education program (Section 6.0), implementing routine 
non-structural and structural BMPs throughout the county in new developments and 
significant re-developments (Section 7.0), implementing structural and non-structural 
on-site BMPs for public works construction projects (Section 8.0), and identifying 
and eliminating illicit connections and illegal discharges (Section 10.0). 

2) The removal-oriented programs include structural BMPs identified through the water 
quality planning process and site specific special BMPs for new developments 
necessary pursuant to Section 7.0 and Appendix G of this DAMP. Water quality 

.?·"' ~ 1 ~ _ problems will be identified through the ba,seline_countywide water quality monitoring 
o-31\\'\ p ...,,.;, program and ~ater quality assessment~ Watersheds determined to require 

C ~ if\ . ~ additional BMPs will be~ surveyed for potential retrofittin_g. Existing flood control, 
\,::Jl~"' 

1 
r, S ~ etarding, sediment control, water conservation, recreation, habitat, and greenbelt 

c.,Jv I facilities will be evaluated in terms of their potential for modification to provide 
t,_}., water quality benefits and in the context of the water quality planning process. 

0 :;,.._f' Where retrofitting opportunities are not found, new structural BMPs will be 
e,cf't1' considered, using the principles ofMEP. 

The water quality planning process. referred to throughout this DAMP is a systematic and 
detailed evaluation of the impacts of urban stormwater quality on beneficial uses to 
determine or validate that actual impairments exist that warrant corrective action. The 
water quality planning initiatives that are currently utilizing this process include the 
Talbert/Lower Santa Ana River, Newport Bay/San Diego Creek, Ali __D:eek watersheds 
(Section 11.4). 

The Permittees intend to continue implementing and refining both prevention and 
removal oriented programs described above utilizing the selection approach outlined in 
3.3.2. 
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• 3.3.2 BMP Selection and Implementation 

Current BMPs 

The Permittees have historically conducted activities that provide an ancillary water 
quality benefit (street sweeping, catch basin cleaning etc.). During the Fust and Second 
Term Permits, the Permittees developed and implemented additional BMPs as a result of 
the commitments within the 1993 DAMP and to meet the objectives of the NPDES 
Stormwater Program (Executive summary and Section 1.3). These BMPs collectively 
provide a significant level of pollutant reduction. 

These BMPs are largely continued in the 2000 DAMP and are described in more detail in 
.,, subse uent sections. In many instances changes have been included to further improve 

, • 0 \ e, .. ( their effectiveness ove the Third Permit Term and to increase the Permittee commitment 
vJ tf\ 1, to their implementation. ~ \,-_ o-\ "J:,r-\ YJf-S I 

~\.. 1 1, \ / 77 
( J c I New BMPs 

~J ~()~Jt

t;S I 

• 

• 

Although the DAMP provides for the implementation of a successful NPDES Stormwater 
Program through the BMPs that have been developed and implemented, the Permittees 
recognize that the field of stormwater quality is highly dynamic and that the BMPs within 
the DAMP must be revised, deleted or added to in order for the program to remain f'r;

1
rQ. 

successful. In addition, water quality problems caused by urban stormwater that - -\ ~\ 
identified either through the ~ater quality monitoring program (Section 11.0 or the water ~,-10 -to 
quality planning process_may elevate the need for additional or new BMf.s to be Oc~ 

1
~~~1. 

implemented in order to effectively address the problem. -, r --i \_,.s O 1., r 1V.,-1,..,..o.rt Q CcY/V'~ 

~ sr -1\,..,..., \...o I ~e-lJtl ,....;\~ _,. --

New candidate BMPs can be prevention or removal oriented and are generally identified 
from: 

• A review of technical literature; 
• A review of existing control programs; 
• Demonstration or research projects; 
• Input from consulting firms and municipalities already involved in control 

program implementation; or 
• Other sources. 

New structural BMPs will be selected from candidate BMPs that have been field-tested 
and evaluated as to their pollutant removal efficiency and cost effectiveness. They will 
also be planned and located to maximize their cost-effectiveness and protect beneficial 
uses . 
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Assessment of BMP Effectiveness 

There are generally two accepted methodologies for assessing the performance of the 
BMP effectiveness: conventional monitoring (such as water quality monitoring) and non
conventional monitoring. 

The California Stormwater Best Management Practices (BMP) Handbooks (1993) define 
"non-conventional monitoring" as the enumeration of some indicator other than water 
quality data to infer pollution reduction or water quality improvement. Examples cited 
include surveys of public opinion to demonstrate increasing environmental awareness, 
monitoring of the amount of used oil being delivered to household hazardous waste 
collection centers, etc. 

An accurate, quantifiable assessment of the cumulative effectiveness of current BMPs is 
difficult for a variety of reasons that include: 

1. Non-structural BMPs began to be implemented prior to the stormwater mandate, 
meaning no "baseline" monitoring data representative of "pre-BMP" conditions can 
be identified; 

...-! .. \c.l.. e,:..\ (\ 2. The BMPs identified in the DAMP are being implemented incrementally on a 
ft(; ,_,0c~~.. ;::::>; countywide basis. Since, to date, no watershed has been uniquely subject to a single 

• 

.\ l,,~c"' ~ . " BMP, the influence of an individual BMP upon the overall surface water quality 
\~""" '!.~~ cannot be readily determined yet; • 
~ "'v" 

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

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

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

Assessing the cumulative effect of BMPs employed countywide on the water quality of 
receiving waterbodies may take a number of years. There are howeve~ 
programs that are currently contributing to the assessment of individual project BMP 

( performance. 

:Ur Q. '(.c.r-p e . . 
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The Permittees will continue to assess and evaluate the data from these and other studies 
in order to try and determine the overall effectiveness of the implementation of the BMPs 
on the water quality within Orange County. 

3 .3 .3 Plan Revision 

The DAMP will be revised and submitted as the proposed plan for each Report of Waste 
Discharge. The TAC shall review, and submit to the Permittees for local approval, the 
DAMP and amendments to the DAMP. The documents will then be submitted to the 
Regional Boards. 

3.3.4 Public Participation 

Public participation in the preparation and amendment of the DAMP will be encouraged 
in accordance with the NPDES Stormwater Permits. In the Third Term Permit period, 
annual reporting will additionally include those new commitments in Section 3.5. 

3.4 Plan Financing 

The Permittees report each year on their non-shared expenditures for the previous fiscal 
year, the budget for the current fiscal year and a description of the source of funds. 

3.4.1 Permittee Funding 

The cost shared portions of the NPDES Stormwater Program are addressed through 
mechanisms identified within the NPDES Stormwater Implementation Agreement that 
was entered into in December 1990 and amended in October 1993 (see also Section 2.2.2 
Agreement For Program Implementation and Appendix C and D). Individual program 
implementation costs will be borne separately by each Permittee. 

In 1994 the Permittees examined long-term financing options for the NPDES Stormwater 
Program and concluded that the current level of shared expenditures did not justify the 
start-up difficulties of a new, single funding mechanism. The Permittees will continue to 
evaluate funding options. 

3.4.2 New Development BMPs 

Each developer will finance and implement the construction site controls specified in this 
plan and will institute the appropriate BMPs (Section 7.0 and Appendix G). To the 
extent that the completed area of new development with non-structural BMPs in place 
can reasonably be expected to contribute to a water quality problem, identified through 
the water quality monitoring or water quality planning process (applying the criterion of 
MEP), the developer may be required to contribute to the implementation of watershed 
structural BMPs. This could be accomplished by establishing a water quality plan and 
funding program for each affected watershed . 
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3.4.3 Watershed Structural BMPs 

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

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

3.5 New Commitments 

The Permittees will implement the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

•!• The DAMP shall be revised and submitted as the proposed plan for each Report of 
Waste Discharge. This shall be completed for the next Report of Waste Discharge. 

•!• The Permittees shall assess the watersheds on a rolling priority basis to evaluate the 
urban impacts on the water quality and the opportunities to configure or reconfigure 
channel segments in order to optimize beneficial use attainment. The priority list 
shall be 1) Talbert/Lower Santa Ana River, Newport and Aliso Creek watersheds, 2) 
San Juan Creek and Huntington watersheds, 3) Middle Santa Ana River, Coyote 
Creek and small coastal watersheds. The results of these evaluations shall be reported 
on in the Annual Status Reports. 

•!• The Permittees shall pontribute to the revision of the California Storm~est 
Management Practices Handbooks (Municipal, Industrial and Construction) through 
the California Stormwater Quality Task Force BMP Sub-Committee. Following 

}-JO · k \ f'Jr completion of the manuals, the Permittees will assess candidate BMPs in the ,,,f:0"0
J rd'W Handbooks pursuant to Section 3.3.2 for inclusion in the NPDES Stormwater 

{\ ~ c " :est; Program and will report on it in the Annual Reports . 
.)o·,s ~\-~., .-<:e~..x>"' ~~,...,A- CA. SG.,,:::. 
~ ~ v ~ •!• The Permittees shall assess and evaluate the data from site specific BMPs according 

'\>~'). to Section ll2._in order to try and determine the overall effectiveness of the BMP on 
~ J\ : A.\.~ J:'--1 water quality and its applicability within Orange County. This shall be reported on in 
' \~ s, .,\\ J "', \l- the Annual Reports. / 

" J( ~\ 

\)4 (\'~ ~,,; iJh ~ / 
r-c:. r.l 
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4.0 LEGAL AUTHORITY 

4.1 Introduction 

The NPDES Permits require implementation of a program to reduce pollutants in storm 
water discharges from commercial, industrial, and residential areas to the "maximum 
extent practicable." Central to this program is the establishment, by each municipality, of 
adequate legal authority to regulate the discharge of pollutants to the municipal separate 
storm sewer. .-. 

Local authority to control discharges to the storm drain system significantly pre-dates the 
NPDES Stormwater Program. By adopting Ordinance 536, the Orange County Board of 
Supervisors in 1948 instituted an industrial waste discharge permitting program. This 
ordinance, amended in 1954 by Ordinance 703, regulated disposal of the by-products of 
industrial processes, except through sanitary sewers, and provided for the issuance of a 
permit for discharges into storm drains conditional upon the discharge not causing 
pollution of ground or surface waters. Twenty of the cities in the County adopted similar 
ordinances and named the County to enforce the ordinance on their behalf. Other cities 
chose to adopt their own ordinances (which differed greatly), beginning with the City of 
Fullerton in 1943. 

Other local authorities were separately enacted that included controls for specific 
discharges to the storm drain system. These provisions, which are still in effect, include: 

1) The County Solid Waste Management Ordinance (or comparable City ordinances) 
regulates where solid and liquid wastes, including hazardous and industrial wastes 
may and may not be deposited or discharged; 

2) The Harbor Sanitation Ordinance of Orange County which prohibits discharge of any 
refuse matter of any description from shore or sea into the "navigable waters of a 
harbor,"; and 

3) The Uniform Fire Code, which has been adopted into the codified ordinances of the 
County and the cities and prohibits the discharge of any waste liquid containing crude 
petroleum or its products "into or upon" any drainage canal or ditch, storm drain, 
sewer, or upon the ground." . 
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4.2 Regulatory Requirements 

Regulations, promulgated by EPA on November 16, 1990 (40 CFR 122.26 (d)(2)(i)), 
required municipal NPDES Permit applicants to demonstrate that they had adequate legal 
authority to: 

v-' ·"' ~ • Control the contribution of pollutants to the municipal storm drain system by 
stormwater discharges associated with industrial activity; 

'":/ I '-',\,C 
I:) • \ n e 

'2,, \ ;v,\.<t~ . 
Prohibit illicit discharges to the municipal storm drain system; 
Prohibit spills, dumping or disposal of materials other than stormwater; 

C --=-, • \).\' .J I 
Control through interagency agreements amongst the Permittees, the contribution of 
pollutants from one municipality into the common combined flood control and 
stormwater conveyance system manag d b the Orange County lood Control 
District; .....Jt !) i ~ -{4 {'Cl.l-J~ C"t~tOPM "<A') ,~Q· I~ ., 

Require compliance with conditions in ordinances; and 
Carry out all inspections, surveillance and monitoring procedures necessary to 
determine compliance and noncompliance with permit conditions, and effectively 
prohibit illicit discharges to the municipal storm drain system. 

The Second Term Permits required the Permittees to certify that they had established 
adequate legal authority to regulate the discharge of pollutants to the municipal system by 
July 31 , 1997. 

4.3 Authority To Control Pollutant Discharges 

Although adequate legal authority existed for most potential pollutant discharges at the 
inception of the storm water program, the Perrnittees determined in 1993 that a Model 
Water Quality Ordinance should be prepared to provide a more uniform Countywide 
approach and to provide a legal underpinning to the entire NPDES Stormwater Program. 

A consultant law firm was retained for this purpose, and the Model Water Quality 
Ordinance (Appendix El) and accompanying Enforcement Consistency Guide 
(Appendix E2) were prepared under the aegis of the TAC and with input from 
representative City and County Attorneys, Sanitation Districts of Orange County, the 
Orange County Building Industry Association (BIA), the Food Sanitation Advisory 
Council, Western States Petroleum Association (WSPA) and the Permittees. 

All of the Perrnittees adopted the Water Quality Ordinance and corresponding 
Enforcement Consistency Guide and provided certifications regarding this to the 
Regional Boards in Fiscal Year 1997-98. In addition, each Permittee has designated the 
Authorized Inspector(s) responsible for enforcing the Ordinance. The Authorized 
Inspector is the person designated and persons designated by and under his/her 
instruction and supervision, who are assigned to investigate compliance with, detect 
violations of and/or take actions pursuant to the Ordinance. 
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The detection, elimination and enforcement activities undertaken by the Permittees are 
described further in Section 10.3. In addition to prohibiting unpermitted discharges, the 
Water Quality Ordinance also provides for requiring BMPs in new development and 
significant redevelopment (see Section 7.0). 

4.4 New Commitments 

The Water Quality Ordinance does not require amendment so no further performance 
commitments are required. Performance commitments pertaining to the detection, 
investigation and enforcement under the Water Quality Ordinance are addressed in 
Section 10.5 and erosion and grading control ordinances are addressed in Section 8.7. 

C..<.. .... 0~ (jQ.~ l 7 

er ~/\tvCt • 

... , j d rt. ~~ I\ -t{...e 
1'.Jci ~~('. 
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5.0 

5.1 

PUBLIC AGENCY ACTIVITIES 

Introduction 

All of the Permittees routinely conduct preventive maintenance activities that are widely 
recognized as effective BMPs for pollutant control. These activities include litter 
control, ~olid waste collection/recy...ci.ing., drainage facility maintenance, catchbasin 
stenciling, street swee in , hazardous materials management/environmental performance 
reporting, household hazardous waste collection, emergency spill response and fertilize? 
and pesticide management. 

These public agency activities will be continued in the Third Term Permit period and, 
where necessary, improvements or new practices will be implemented to reduce the 
amount of pollutants entering the storm drain system to the maximum extent practicable. 
Since the Permittees are committed to reducing the impact of their public agency 
activities on stormwater quality, model maintenance procedures will be developed. Data 
on the public agency activities and any program improvements will be reported in the 
Annual Status Report. 

5.2 Regulatory Requirements 

The federal regulations specifically require, as part of the DAMP, a description of public 
agency maintenance activities and schedules for structural controls, practices for 
operating and maintaining public streets and programs to reduce pollutants from the 
application of fertilizers and pesticides. 

The First Term Permit similarly followed federal requirements and specified that the 
Permittees continue to implement the existing public agency activities, BMPs and 
stormwater programs and modify them as necessary to reduce the pollutants in the 
stormwater discharges. 

5.3 Municipal Government Activities 

5.3.1 LitterControl 

Litter control is an important element in the diversion of trash and other materials from 
the storm drain system. Although most Permittees historically viewed litter control as a 
public service program (i.e., preventing visual blight, etc.), rather than as a pollution 
control problem, they now consider it equally important as a visual indicator of water 
quality. As such, all Permittees now have the legal authority to control littering in public 
areas either through the Water Quality Ordinance or existing municipal code sections. 
Littering on private property is usually treated as a nuisance to be corrected by the 
property owner after notice of complaint is sent. 
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The Permittees intend to evaluate the efficiency and cost effectiveness of the available 
BMPs for litter control on an ongoing basis and continue public education outreach that 
includes trash and debris control as part of a broader stormwater quality educational 
effort (Section 6.0). 

The Permittees report each year on any changes to their legal authority to control 
littering, the presence of trash receptacles at key locations throughout their jurisdiction, 
the allocation of staff to litter and debris control, local support of special clean-up or 
bulky item pickup events and any other miscellaneous activities such as dog waste clean
up programs or holiday collection days. In the Third Term Permit, annual reporting will 
also include the litter control commitment in Section 5.4. 

5.3.2 Solid Waste Collection/Recycling 

The Permittees have solid waste collection programs for public, residential, commercial 
and industrial areas. The Permittees recognize that the public must be encouraged to 
properly dispose of their trash and educated that the storm drain is not a waste receptacle. 
The Permittees conduct public education outreach through a variety of methods including 
community newsletters, radio and television public service announcements, brochures 
and utility bill inserts. Many Permittees have combined the recycling, litter control and 
hazardous materials disposal messages (Section 6.0). 

• 

During the First Term Permit, the Permittees reported the solid waste collection data that 
they were separately required to collate under the requirements of Assembly Bill (AB) • 
939. Since these reporting requirements have changed, the Permittees no longer provide 
the specific AB 939 information. 

The Permittees report each year on the total quantity of solid waste that is collected 
within their jurisdiction and the types of public education materials and frequencies in 
which they were distributed or broadcast. 

5.3 .3 Drainage Facility and Infrastructure Maintenance 

During the First and Second Term Permit periods, the Permittees developed and 
implemented drainage facility inspection and maintenance procedures and created 
inspection logsheets in order to document the total volume of material removed from 
their facilities and the percentages of each type of material. Through their routine 
inspections, the Permittees also notify the appropriate Authorized Inspectors of any 
evlj~\e ~h~ c~~W1i~ i~n or suspected illegal discharges (Section 10.0). 

The Permittees inspect the drainage system within their jurisdictions routine!)'. and clean 
out accumulated debris on an as-needed basis. Removal of accumulated debris and 
sediment is carried out either manually or by mechanical methods using flushing in 
emergency situations only. J~6y \e.. 

ifo 
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The Permittees have implemented a limited number of drainag_e system diversions for dry 
weather flows to the sanitary sewer system at several coastal locations. The systems 
diverted include Aliso Creek, Laguna Channel~ Greenville Banning Channel and Talbert 
Channel/Lower Santa Ana River. 

The Permittees report each year on the total volume of materials/debris removed from 
drainage facilities, the number of drains and length of channel/pipe cleaned,_ estimates of 
the percentage of paper, plastic, vegetation, soil and "other" materials removed from the 
facilities, and the method of removal and the significant changes that occured to their 
above ground and below ground(> 39") storm drain systems, outfalls, detention or 
retention basins or dams. n the Third Term Permit period, annual reporting will 
additionally include those new commitments in Section 5.4. 

5.3.4 Catch Basin Stenciling 

The goal of the stenciling program is to label and subsequently maintain labels on over 
33,300 stormdrain catch basins located throughout Orange County. Initially the label was 
comprised of "No Dumping- Drains To Ocean" written in 3" black letters on either the 
top of the curb or the curb face adjacent to the inlet. 

This format was later revised to 3" blue letters on a white background. Each Permittee, 
however, may implement its own version of the catchbasin stenciling program including 
variations on the phrase or the method of labeling such as the use of hot/tape decals or 
thermoplastic plaques. 

The Permittees report each year on the number of catch basins re-stenciled, any variations 
in the stencil and any community support in implementing the stenciling program. 

5.3.5 Street Sweeping 

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

During the Second Term Permit period, the Principal Permittee recommended that the 
Permittees apply a standard of pollutant control removal effectiveness in the purchase of 
new street sweeper equipment. This recommendation was based upon a preponderance 
of research literature suggesting that regenerative air sweepers are superior to vacuum 
and mechanical broom sweepers in performance. The research is not, however, 
unequivocal. 
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The Permittees report each year on the quantity and type of street sweepers that they use, 
the frequency that they sweep residential, commercial and industrial areas, the volume of 
material collected and the presence/absence of parking restrictions, performance 
standards or monitoring. In the Third Term Permit period, annual reporting will 
additionally include those new commitments in Section 5.4. 

5.3.6 Hazardous Materials Management/Environmental Performance Reporting 

Prior to 1997, the Perrnittees annually reviewed their hazardous materials management 
practices. Specific information was submitted in the annual reports regarding product 
substitution, structural modifications to storage areas, elimination of hazardous waste 
streams, installation of a clarifier for site drainage, the use of off-site facilities for vehicle 
cleaning, employee training, and site audits. 

The Second Term Permit required the Permittees to prepare an Environmental 
Performance Reporting Program (Appendix M) and include in subsequent Annual 
Reports a discussion of the actions taken by the Permittees to eliminate pollutant 
discharges at public agency facilities. This program was implemented in 1997 and was 
applied to municipal facilities whose operations include hazardous materials storage, 
waste storage, and vehicle and equipment maintenance. Perrnittee facility operators were 
required to: 

I . Determine which operations are the most significant contributors to stormwater 
pollution; and then to 

2. Identify significant issues at each facility and develop and implement action plans to 
control the discharge of pollutants. 

The program i~ iterative, involving an annual evaluation of municipal facility 
environmental performance and the implementation of corrective actions until all 
identified significant issues are addressed. The action plans that have been developed by 
the Permittees to address the significant issues have demonstrated a commitment by the 
Permittees to implement both structural and non-structural controls. 

The Perrnittees report each year on the status of the action plans submitted the prior year 
and any new significant issues and corresponding action plans for the current reporting 
year. In the Third Term Permit period, annual reporting will additionally include those 
new commitments in Section 5.4. 

5.3.7 Household Hazardous Waste Collection 

Orange County has an effective household hazardous waste collection program 
administered by the Integrated Waste Management Department (IWMD). The program 
comprises four sites (Anaheim, Huntington Beach, San Juan Capistrano, and Irvine) that 
operate 5 days per week for a total of 259 days per center (excluding partial or full day 
closures due to rainy weather). 
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All Permittees and the County's Health Care Agency currently implement used oil 
recycling programs. These programs involve comprehensive public outreach including 
television and newspaper advertising, displays at community events, and the distribution, 
at no cost to residents, of used oil containers (Section 6.0). In addition, some Permittees 
also conduct household hazardous round ups or drop off events for their residents. 

The permittees report each year on the total amount of hazardous waste collected at the 
four IWMD household hazardous waste collection sites, the total amount of hazardous 
waste collected from a specific hazardous waste or used oil roundup conducted by a 
Permittee within its jurisdiction, and any public education material distributed. 

5.3.8 Emergency Spill Response 

The Orange County Hazardous Materials Area Plan or a city equivalent has been adopted 
by most of the Permittees. This Plan is a set of planned responses to hazardous materials 
emergencies, addressing chain-of-command, public agency participation and allocation of 
authority. 

The Permittees have all enacted the authority to control releases to the storm drain system 
through a common Water Quality Ordinance and each Permittee has designated the 
Authorized lnspector(s) responsible for enforcing the Ordinance (see also Section 4.0 and 
10.0). 

The Permittees report each year on the Authorized Inspector designations as well as the 
quantities, types and notification source for the water pollution incidents that occurred 
within their jurisdiction. For follow up enforcement information and reporting see 
Section 10.3.2. 

5.3.9 Fertilizer and Pesticide Management 

Careful fertilizer application and management is the most effective means of controlling 
nutrient loss from landscaped areas. Similarly, careful pesticide management addresses 
both acute toxicity and chronic exposure concerns associated with all insecticides, 
rodenticides and herbicides. 

During the First Term Permit period, a model plan, entitled "Management Guidelines for 
Use of Fertilizers and Pesticides," (Appendix F) was developed to provide guidelines for 
application methods for fertilizers and pesticides, surface runoff minimization, accident 
mitigation and Integrated Pest Management. This model was subsequently implemented 
by the Permittees. 
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For both fertilizers and pesticides, the Permittees report each year on the number of acres 
they were applied to, the management and application practices and the types and 
quantities applied. The permittees also report on any integrated pesticide management 
techniques that have been implemented. In the Third Term Permit period, annual 
reporting will additionally include those new commitments in Section 5.4. 

5.4 New Commitments 

The Permittees propose the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

General Program 

•:• The Principal Permittee shall develop and distribute model maintenance procedures 
for public agency activities (such as street sweeping, catch basin stenciling, drainage 
facility maintenance) by July 1, 2002. This shall be reported on in the 2002 Annual 
Status Report. 

•:• The Principal Permittee shall develop and distribute BMP guidance for public agency 
and contract field operations and maintenance staff to ensure that they are familiar 
with, understand, and implement appropriate pollution prevention measures, react 
quickly to contain spills andcrepo1fillegal dischargesoto the appropriate responder by 
July 1, 2002. This shall be reported in the 2002 Annual Status Report 

•:• The Principal Permittee shall provide training to the public agency staff 
implementing the model maintenance procedures. The training shall be held a 
minimum of three times during the permit period. This information shall be reported 
in the Annual Status Reports. 

•:• Each Permittee adopting the model maintenance procedures shall be represented at a 
minimum of two of the training sessions. This information shall be reported in the 
Annual Status Reports. 

•:• The Principal Permittee shall provide pollution prevention training to public agency 
and contract field operations staff. The training shall be held a minimum of three 
times during the permit period. This information shall be reported in the Annual 
Status Reports. 

•:• Each Permittee shall be represented at a minimum of two of the pollution prevention 
training sessions. This information shall be reported in the Annual Status Reports. 
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• 

• 

• 

•!• Each Permittee shall document any non-Permittee sponsored workshops, training or 
educational activities undertaken pursuant to the activities listed within this section. 
This information shall be reported in the Annual Status Reports. 

Litter Control 

•!• The Principal Permittee shall evaluate the efficiency and cost effectiveness of the 
available BMPs for litter control based on the update of the BMP Handbooks and data 
from existing demonstration initiatives and provide a recommendation to the 
Permittees by July 1, 2003. This shall be reported in the 2003 Annual Status Report. 

Drainage Facility Maintenance 

•!• The Permittees shall inspect 80% of the storm drain inlets and catch basins within 
their jurisdiction at least once per year and shall subsequently clean those that meet 
the criteria developed pursuant to the model maintenance procedure commitment (see 
General Program commitments). The criteria shall be developed by July 1, 2002 and 
reported on in the 2002 Annual Status Report. The subsequent cleaning based upon 
the developed criteria shall commence on July 1, 2002 and reported in the Annual 
Status Reports. 

•!• The Permittees shall evaluate the need for additional drainage facility diversions for 
dry weather flows based on data from the water quality monitoring program and 
water quality planning process. This information shall be reported in the Annual 
Status Reports. 

•!• The Permittees shall provide any significant changes to the above ground and below 
ground (>39" diameter) storm drain systems, outfalls, detention or retention basins or 
dams and other controls in a mutually acceptable electronic format for inclusion into 
the countywide drainage maps on an annual basis. 

Street Sweeping 

•!• The Permittees shall consider pollutant removal effectiveness (including macro and 
particulate pollutant removal information, which may be obtained from manufacturer 
specifications, technical documents, etc.) when purchasing street sweeping equipment 
or contracting for these services. New municipal equipment acquisitions and their 
pollutant removal effectiveness shall be reported in the Annual Status Reports . 

Draft Drainage Area Management Plan 2nd Edition 
September 2000 
Version 9/ 1/00 

- 32 -

0012045



Hazardous Materials Management/Environmental Performance Reporting 

•!• The Permittees shall evaluate applying the environmental performance program to 
municipal maintenance contracts and leases. The evaluation shall be completed by 
July l, 2002 and reported in the 2002 Annual Status Report. 

•!• The Permittees shall evaluate applying the environmental performance reporting 
program to include municipal or contract field maintenance operations. The 
evaluation shall be completed by July 1, 2002 and reported in the 2002 Annual Status 
Report. 

•!• The Principal Permittee shall provide training on implementing the environmental 
performance reporting program a minimum of three times during the permit period. 
The training shall be offered to both key line Permittee staff and public agency 
contract administration staff. This information shall be reported in the Annual Status 
Reports. 

•!• The Permittees shall be represented at a minimum of two out of the three 
environmental performance reporting training sessions. This information shall be 
reported in the Annual Status Reports. 

Fertilizer and Pesticide Management 

•!• The Principal Permittee shall evaluate the Management Guidelines for Use of 
Fertilizers and Pesticides (Appendix F) to determine the need for revision. This 
review shall take into account the nutrient and toxicity findings from the Newport 
Bay watershed. If an update is required, it shall be completed by July 1, 2002 and 
reported in the 2002 Annual Status Report. 

•!• The Principal Permittee shall provide sufficient training on the Management 
Guidelines for Use of Fertilizers and Pesticides as the same may be revised. The 
Permittees who apply fertilizers and pesticides or contract for these services will 
attend the training. The training shall be completed by July 1, 2003 and reported in 
the 2003 Annual Status Report. 
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6.0 PUBLIC INFORMATION 

6.1 Introduction 

Public education is an essential part of a BMP program. Developing programs to inform 
and involve the public can be an effective method for controlling nonpoint source 
pollution. When a community has a clear idea where the pollution comes from, how it 
can affect them and what they can do to prevent those affects, it will be more willing to 
support and participate in program implementation. 

6.2 Regulatory Requirements 

The federal regulations specifically require, as part of the DAMP, a description of 
educational activities, public information activities, and other appropriate activities to 
facilitate the proper management and disposal of used oil and toxic materials (Federal 
RegisterNol. 55, No. 222, p. 48071). 

In addition, the regulations also specify education programs for construction site 
operators and a program to facilitate public reporting of illicit discharges. 

The First Term and Second Term Permits similarly followed federal requirements and 
specified that the Permittees continue to implement the public education efforts already 
underway, participate in joint outreach efforts to ensure that a consistent message on 
storm water pollution prevention is brought to the public, encourage the public to report 
illegal dumpings and develop BMP guidance for the control of those potentially polluting 
activities not otherwise regulated by any agency. 

6.3 Public Information and Education Program 

6.3.1 Program Development 

The primary goal of the public education program is to inform the community about the 
origins and causes of stormwater pollution and to constructively involve the public, 
municipalities, businesses, industries and development community in the NPDES 
Stormwater Program's objective of controlling pollutants at their source (i.e.: pollution 
prevention). Achievement of this goal will require development of materials to explain 
the nature of stormwater pollution and its significant contribution to water quality 
impairment and to identify and promote behavioral changes that will contribute to 
controlling pollutants at the source. 
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During the First and Second Term Permit periods the Principal Permittee, took the lead in 
developing a regional awareness program and provided the Permittees with copies of 
educational materials for distribution to the public. The public education program 
consisted of public, business and household hazardous waste elements. The Permittees 
were encouraged, but not required, to enhance the information provided with educational 
efforts more specific to local issues of importance related to water quality. 

Public Education 

During the First and Second Term Permits, the public education program mainly 
consisted of: the development and distribution of public service announcements, 
brochures and other related materials; incorporation of storm water pollution prevention 
features into community outreach events such as the Orange County Fair; school 
demonstrations; speaking engagements; monitoring coordination with schools and 
universities; the development of a 24 hour water pollution problem reporting hotline; and 
the coordination with other agencies running public information programs such as water 
districts, sanitation districts, fire departments and community and environmental groups. 

Business Education 

During the First and Second Term Permits, the business education program mainly 
consisted of the development and distribution of formal BMP guidance for certain 
potentially polluting business activities including mobile detailing, pool maintenance 
activities, automotive service center and restaurant cleaning operations; and outreach to 
business associations. In 1997-98 and in 1999-00 the Permittees distributed the 
automotive service center BMP guidance to approximately 120 large auto dealers and 
2,000 small to medium businesses, respectively. 

Household Hazardous Waste Collection 

In addition, the Principal Permittee has an active and effective household hazardous 
waste collection program. This program is administered by the Orange County 
Integrated Waste Management Department. The goals of the program are to educate 
residents about household hazardous materials, influence buying habits to decrease the 
amount of hazardous materials used, and offer a safe and proper method to dispose of 
hazardous materials. 

The program consists of four fixed collection sites and a Community Awareness Program 
(CAP). The CAP has made numerous public presentations, by staff and trained 
volunteers, to schools, civic organizations, and private industries. A "Healthy Home" 
video and a 24-hour hotline are used to promote program awareness. 
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In addition, many public information strategies are used to inform the public of the 
availability of household hazardous materials collection centers. These strategies include 
fact sheets in utility bills, radio and television public service announcements, and 
newspaper advertisements. 

The Permittees report each year on the public education materials that were additionally 
developed and/or distributed within their jurisdiction and the events or workshops 
attended or held to convey the stormwater message. In the Third Term Permit period, 
annual reporting will additionally include those new commitments in Section 6.4. 

6.3.2 Long-Term Strategy and Implementation 

In late 1999, the Permittees developed a comprehensive long-term NPDES public and 
business education strategy (subsequently referred to as the Public Education Program) in 
order to effectively educate the public and targeted business groups about the effects of 
stormwater pollution and encourage their participation in the protection of surface waters 
(Appendix L). The Public Education Program includes a comprehensive planning 
approach and "tool box" of implementable educational elements based upon the desired 
direction of the program. 

While building on the previous public education efforts, the Public Education Program 
recognizes that the key to a successful, cost-effective, long-term, cohesive, issue-oriented 
public outreach campaign are: know your audiences, develop messages and outreach 
activities based on what motivates them; monitor and evaluate success as you go; and 
redefine messages and target audiences as needed. 

The overall program is well-planned, yet flexible so that it can stay responsive to, and 
reflective of the increasing levels of resident and business owner awareness over the 
course of the campaign. The merging of similar messages such as proper disposal of 
household hazardous waste, litter control, recycling, composting, water conservation, etc. 
will also aid in the public's enhanced awareness of the holistic approach that should be 
taken when protecting surface waters. The campaign outreach components must be 
implemented in accordance with a "master timeline" so that they synergistically build 
upon each other. 

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

a) Countywide Public Education Program 

This element will address the sources, pathways and impacts of storm water pollution 
and provide common-sense BMPs that can be implemented to reduce pollutant 
discharges. 
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~ b) Focus on watershed specific water quality problems 

This element will enhance regional information to address specific urban water 
quality problems within a watershed such as bacteria levels within Aliso Creek and 
nutrients within the Newport Bay watershed. 

~ c) Focus on particular constituents causing water quality problems countywide 

This element will address urban chemicals/materials of concern such as pesticides, 
fertilizers, automotive fluids, trash and debris, cleaners, solvents, paints, pool 
chemicals, household hazardous waste, sediment, etc. and will provide BMP guidance 
for the proper use, clean up and disposal. 

~ d) Focus on business practices or activities causing water quality problems countywide 

This element will address targeted businesses of concern such as mobile businesses, 
gas stations, automotive service centers, restaurants, etc. and will provide BMP 
guidance for their related business activities. 

By applying this strategy and implementing the recommended elements at a macro and 
focused level, this framework will aid in preventing pollution at its source. 

6.4 New Commitments 

The Permittees propose the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

General Program 

•!• A Public Education Committee shall be established by July 1, 2001 to provide 
oversight and guidance for the implementation of the public education program. The 
Committee shall assist the Principal Permittee with the review of materials and shall 
recommend program activities to the Permittee Committee and TAC. The Public 
Education Committee shall meet a minimum of three times per year 

•!• The Committee members shall attend a minimum of two meetings per year. 

•!• The Permittees shall complete a public awareness survey by December 200 I to 
determine the effectiveness of the public and business education strategy to date and 
to provide direction to the overall program education strategy for the Third Term 
Permit period. 
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•!• The Principal Permittee, with Public Education Committee support, shall, based upon 
the public awareness survey results, identify the goals and audience, develop a 
"brand" for the program, prepare a master timeline and determine the educational 
messages by July 1, 2003. This information shall be reported in the Annual Status 
Reports. 

Countywide Public Education Program 

•!• Each Permittee shall conduct a mass distribution, through any appropriate media, of 
stormwater public educational information to their residents each reporting year so 
that at least 90% of their residents receive the information by the end of the permit 
term. This information will be reported on in the Annual Status Reports. 

•!• Each Permittee shall sponsor or staff a stormwater table or booth for at least one 
community, regional or countywide outreach event (such as a fair, festival or 
exposition, program or similar event) each reporting year. This information shall be 
reported in the Annual Status Reports. 

•!• The Principal Permittee, with Public Education Committee support, shall continue to 
participate in a minimum of three joint outreach efforts during the permit period to 
ensure that a unified and consistent message on storm water pollution prevention is 
brought to the public. The joint outreach efforts may include participation with 
OC/Environmental Health, QC/Integrated Waste Management Department, Fire 
Departments and sanitation districts. This information shall be reported in the Annual 
Status Reports. 

Focus On Business Practices Or Activities Causing Water Quality Problems Countywide 

•!• Each Permittee shall provide stormwater program outreach to ail municipal staff at 
least once per reporting year. Outreach via a flyer, brochure or newsletter may be 
distributed with paychecks. This information shall be reported in the Annual Status 
Reports. 

•!• The Principal Permittee, with Public Education Committee support, shall develop 
BMP guidance for restaurants, automotive service centers and gasoline stations and 
provide it to existing industrial facility inspectors (Section 10.3.1) for distribution to 
the businesses they inspect by July 1, 2002. This shall be reported on in the 2002 
Annual Status Report. 

•!• The Principal Permittee, with Public Education Committee support, shall develop 
BMP guidance for at least three non-fixed facility businesses during the permit period 
which may include, but are not limited to, mobile vehicle maintenance, carpet 
cleaners, commercial landscape maintenance and pavement cutting for utilities. This 
information shall be reported in the Annual Status Reports. 
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•!• The Principal Permittee, with Public Education Committee support, shall identify any 
trade associations, groups, newsletters, etc. that are common to the non-fixed facility 
businesses for which BMP guidance have been developed and evaluate the 
opportunity for providing speakers, news articles, etc. so that the industries may be 
targeted as a whole for additional educational efforts. This information shall be 
reported in the Annual Status Reports. 

,, 
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7.0 NEW DEVELOPMENT/SIGNIFICANT REDEVELOPMENT 

7.1 Regulatory Requirements 

The federal regulations specify that drainage area management plans include "a 
description of planning procedures including a comprehensive master plan to develop, 
implement, and enforce controls to reduce the discharge of pollutants ... from areas of new 
development and significant redevelopment." 

The Regional Boards have identified that the need for individual stormwater quality 
management plans to apply equally to private and public works projects. Transportation 
corridors, schools, parks, flood control projects and other public facilities are thus subject 
to the same requirements as planned communities and mini-malls. 

Although there is a provision in State regulations that school districts must obtain 
municipal approval for "improvements which affect drainage", the Government Code 
effectively prevents city/county regulation of schools, sanitation, and water districts. The 
First and Second Term Permits, however, identify these entities as potential dischargers 
of stormwater to the Orange County drainage area and the expectation is that these 
entities will work cooperatively with the Permittees to manage urban stormwater runoff. 
These entities include: Caltrans, universities and colleges, Metropolitan Water District, 
Department of Defense, school districts, sanitation districts, water districts, and railroads. 
In the Third Permit Term, regulation of a number of these entities is expected under 
Phase II of the Federal stormwater regulations. 

7.2 Program Development 

These regulatory requirements necessitated the development of a program to ensure that 
storm water quality management is considered during a project's planning phase, 
implemented during construction, and ultimately maintained for the life of the project. 

In 1993, the New Development/Construction Task Force comprising representatives from 
the Principal Permittee, Building Industry Association (BIA), Association of General 
Contractors (AGC) and Civil Engineers & Land Surveyors of California (CELSOC), 
completed a report that provides the basis for requiring the incorporation of structural and 
non-structural Best Management Practices (BMPs) into new development and significant 
redevelopment. The report, entitled "Best Management Practices For New Development 
Including Nonresidential Construction Projects (1-5 acres)" (Appendix G), involved 
additional contributions on specific BMPs from the Western States Petroleum 
Association (WSPA), Food Sanitation Advisory Council {FSAC), and Orange County's 
sanitary districts. 

Draft Drainage Area Management Plan 2nd Edition 
September 2000 
Version 9/1/00 

- 40 -

S'z.<z b, 
- f!-,.vt u r (.;v<fN 

( "'- :c(<e. ;;"'1 
c.[)1 /\,l ,.... t l,. 

"\ .. .t,{/ .... 1 J,;it d.s 
V--J ~C,(A..)r;_ 

L{)c·1y V'l 
/'.~SE-C l'uS 6r1 

(:' ·1_\;J,('':... ('.<) .. j 

S,J;J~(.A .!_;, 

'.:;.in.lc~,ct V,i••.-~. 

- ~ c!.j 

0012053



In 1997 the Permittees certified that they were implementing Appendix G. Since that 
time, the Permittees and development industry have gained considerable experience in 
implementing hundreds of Water Quality Management Plans (WQMPs) countywide. 
Appendix G contains the following elements: 

• Each new private development and significant redevelopment is required to 
implement appropriate "routine" non-structural BMPs in keeping with the size and 
type of development, to minimize the introduction of pollutants into the drainage 
system (i.e. educational materials, landscape management, spill contingency plans, 
litter control, employee training, street sweeping). 

• Each new private development and significant redevelopment is required to 
implement appropriate "routine" structural BMPs in keeping with the size and type of 

• 

development. · 

"Routine" structural BMP's are economical, practicable, small scale-measures, which 
can be feasibly applied at the smallest unit of development, using standard plans 
developed by the New Developments Task Force. Routine structural BMP's may 
function either to minimize the introduction of pollutants into the drainage system or 
to remove pollutants from the drainage system and are intended to address drainage 
water quality impacts inherent in development, and need not be related to any 
identified water quality problem (i.e. filtration, efficient irrigation, landscape design, 
car wash racks, trash container areas, motor fuel concrete dispensing areas and 
canopies, catch basin stenciling, water quality inlets). 

"Special" structural BMPs are to be installed in new development and significant 
redevelopment to address specific water quality problems identified in the water 
quality monitoring program or the water quality planning process. This requirement 
may be addressed by providing an on-site "special" structural BMP, or by 
contributing to the implementation of a structural BMP specified within a watershed 
plan. 

"Special" structural BMP's are engineered facilities designed to address specific 
pollutant problems identified in the water quality planning process, runoff 
management plan, CEQA process, or similar watershed planning. However, it is not 
the intent of this program to restrict city or county planning commissions or their 
governing bodies from imposing additional stormwater management requirements as 
a condition of development (i.e. water quality ponds, dry/wet basins). 

• Each new private development or significant redevelopment is required to prepare a 
WQMP specifying the "routine" structural and non-structural BMPs (and any 
"special" BMPs) that will be used on site for approval by the Permittee with 
jurisdiction over the site (single family residences may be exempted from this 
requirement - see Appendix G). 
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• Each private grading permit applicant with a development greater than five (5) acres 
is required to provide proof of coverage under Construction Permit 

• Each private commercial or industrial project 1-5 acres is required to have special 
construction notes on the building plans and grading plans 

Tables 1 and 2 of Appendix G provide a listing of the "routine" site specific structural 
and non-structural BMPs for new developments including residential, industrial, 
retail/office centers, restaurants/warehouses/grocery, fuel dispensing areas and vehicle 
repair/maintenance facilities. 

Commencing in 99/00 the Permittees report on the number of WQMPs approved within 
their jurisdiction, the total acreage covered by the approved WQMPs, the total number of 
each structural and non-structural control implemented, a summary of any "special" 
BMPs required and any limitations in providing the information. They also report on any 
special education initiatives held for developers or contractors to promote awareness of 
stormwater quality issues and requirements. In the Third Term Permit period, annual 
reporting will additionally include those new commitments in Section 7.4. 

7.3 Program Implementation 

The Permittees have developed and implemented an effective and flexible program for 
new development and significant redevelopment that allows focus to be placed on 
constituents of concern identified through the monitoring program and water quality 
planning process. During the Third Term Permit period, the Permittees intend to further 
refine the program through the following actions: 

• The Permittees are contributing financially to the revision of the California BMP 
Handbooks; 

• Once the BMP Handbooks are updated, the New Development/Construction Task 
Force will be re-established to evaluate the need to revise Appendix G; 

• The Permittees will rescind the requirement for Structural Requirement S 11 from the 
list of "routine" structural BMPs since it is inconsistent with the Best Management 
Practice Guide for Retail Gasoline Outlets that was produced statewide with Regional 
Board, municipal and industry input in March 1997 and make other conforming 
changes between Appendix G and the updated BMP Handbooks; and 

• The Permittees recognize the importance of an verification element to ensure that the 
approved structural and non-structural BMPs within the submitted and certified 
WQMPs are being implemented on an ongoing basis. As such, the Permittees shall 
verify 90% of the developments with approved WQMPs implemented within their 
jurisdiction by the end of the permit term to determine if :r-ost construction BMPs are 
implemented and properly maintained through inspections, self certifications, surveys 
or equally effective approaches. 
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The verification shall be based on either the total area of approved WQMP projects or 
the total number ofWQMPs approved. Thus, by the end of the five year permit term 
all projects with WQMPs will have been verified and any notices of non-compliance 
issued. 

7.4 New Commitments 

The Permittees propose the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

•!• The New Development and Construction Task Force shall be re-established to 
evaluate the need to revise the routine structural and non-structural BMPs based on 
the update of the California Stormwater BMP Manuals. This shall be completed by 
July 1, 2002 and reported in the 2002 Annual Status Report. 

•!• The Principal Permittee shall develop an education/training program for developers 
and contractors based on any revisions made to Appendix G by the New 
Development and Construction Task Force. 

•!• By the end of the permit term, the Permittees shall verify, through inspections, self 
certifications, surveys or equally effective approaches that at least 90% of the 
developments with approved Water Quality Management Plans within their 
jurisdiction that have ongoing non-public agency requirements have implemented and 
are properly maintaining the specified post construction BMPs. The verification 
threshold of 90% shall be based on either the total area of approved WQMP projects 
per year or the total number ofWQMPs approved. The Permittees shall report the 
verification approach taken, the number and land area of the verifications performed 
and any actions taken to enforce BMP implementation and maintenance in the Annual 
Status Reports. 

•!• The Principal Permittee shall provide training to the Permittees implementing 
Appendix G on revisions made by the New Development and Construction Task 
Force. The training shall be held a minimum of three times during the permit period. 
This information shall be reported in the Annual Status Reports. 

•!• Each Permittee shall be represented at a minimum of two of the training sessions on 
Appendix G. This information shall be reported in the Annual Status Reports. 

•!• Each Permittee shall document any non-permittee sponsored workshops, training or 
educational activities undertaken pursuant to the activities listed within this section. 
This information shall be reported in the Annual Status Reports. 

Draft Drainage Area Management Plan 2nd Edition 
September 2000 
Version 9/ 1/00 

-43 -

0012056



BEST MANAGEMENT PRACTICES FOR 
PUBLIC WORKS CONSTRUCTION 

September 2000 
(Revision to September 1993) 

0012057



8.0 CONSTRUCTION 

8.1 Introduction 

Concern over construction sites as a major source of sediment and other pollutants is 
addressed in the. federal regulations, which require a description of a program to 
implement and maintain structural and nonstructural BMPs to reduce pollutants in storm 
water runoff from construction sites. 

Such a program is to include procedures for site planning that incorporate consideration 
of potential water-quality impacts; requirements for nonstructural and structural BMPs; 
procedures for identifying priorities for inspecting sites and enforcing control measures 
that consider the nature of the construction activity, topography, and the characteristics of 
soils and receiving water quality; and appropriate educational and training measures. 

In addition to sediment, activities and materials used on construction sites may be a 
source of pollutants such as paints, lacquers, and primers; herbicides and pesticides; 
landscaping and soil stabilization residues; soaps and detergents; wood preservatives; 
equipment fuels, lubricants, coolants, and hydraulic fluids; and cleaning solvents. 

These pollutants can leak from heavy equipment, be spilled, or can be eroded by rain 
from exposed stockpiles. Once released, they may adsorb onto sediment particles and 
can be transported into the aquatic environment, where they may become available to 
enter aquatic food chains, cause fish toxicity problems, contribute to algal blooms, impair 
recreational uses, and degrade drinking water sources. 

Sediment controls for construction activity directly impacting a watercourse should 
address sediment transport issues in the watercourse so that the natural quantity of 
sediment is not significantly changed. Contaminated sediment must be prevented from 
reaching the watercourse. 

8.2 Regulatory Requirements 

The First Term Permits stated that ... "industrial/commercial construction operations that 
result in a disturbance of one acre or more of total land area ... and residential construction 
sites that result in the disturbance of five acres or more ... shall be required to develop and 
implement BMPs to control erosion and siltation and contaminated runoff from the 
construction sites." 

In 1999, the State General Construction Activity Stormwater Permit (subsequently 
referred to as the Construction Permit) (SWRCB Order No. 99-08 DWQ, NPDES 
General Permit No. CAS000002) was re-issued. Construction activities disturbing five 
acres or more of land are required to comply with this permit. 
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In an April 2, 1992 ruling by the U.S. District Ninth Circuit Court of Appeal, the Court 
invalidated the exemption granted by EPA for construction activity on less than five (5) 
acres, and remanded to EPA for further action. In late 1999, EPA issued Phase II of the 
federal stormwater regulations, which lowers the threshold for construction activities that 
need to obtain coverage from 5 acres to 1 acre. The Construction Permit may be 
re-opened, or the State may issue a new permit, as necessary, to accommodate this 
change to the site size for construction activity. 

Although the Regional Boards administer and enforce the Construction Permit, in many 
cases, violations of the Construction Permit may also result in a violation of the 
Permittees' Water Quality Ordinance (Section 4.0). When this occurs, the Permittees are 
expected to coordinate enforcement under their Water Quality Ordinance with the 
Regional Board. This cooperation and coordinated effort between the Permittees and 
Regional Board is essential to efficiently implement the stormwater regulations for 
industries at the State and local level. 

8.3. Public Works Construction Practices 

All public works construction contracts administered by the Permittees are governed by 
"Standard Specifications for Public Works Construction" (subsequently referred to as the 
Green Book). Green Book Section 7 - "Responsibilities of the Contractor" imposes 
specific construction practices, which are included within Appendix H as Best 
Management Practices for public works construction. In general, the Green Book 
requires the Contractor has to keep informed of, and at all times observe and comply with 
state and federal laws and county and municipal ordinances and regulations. 

The Green Book requires contractors, among other things, to: keep equipment in good 
working condition (i.e. no fluid leaks) and insure that equipment and facilities meet 
requirements of ordinances and laws; keep the work site clean and free from rubbish and 
debris; use a street sweeper to keep paved areas clean; clear the work site of equipment 
and unused materials; prevent spillage on haul routes, immediately remove spillage and 
clean the area; remove excavated material from catch basins or similar structures; comply 
with air pollution regulations; provide sanitation and control wastewater; provide water 
pollution, mud, and silt control to protect channels, storm drains, and bodies of water; and 
maintain drainage within and through the work site. 

Certain public works construction contracts administered by the Permittees may include 
Special Provisions as required by the Permittees and approved municipal sediment 
control Standard Plans. Applicable Special Provisions and Standard Plans are hereby 
included as Best Management Practices for public works construction. 
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In addition, as a result of the Second Term Permits, if the Permittees have construction 
projects that may result in the land disturbance of five (5) acres or more, the following 
requirements apply: 

• Although the Permittees do not pay fees, they must notify the Executive 
Officer of the Regional Board when the construction project is proposed by 
submitting an NOI or similar form; 

• The Permittees shall develop a stormwater pollution prevention plan (SWPPP) 
and monitoring program ( consistent with the requirements of the current 
Construction Permit) prior to the commencement of any construction 
activities. The SWPPP will be kept on site; 

• The Permittees shall give advance notice to the Executive Officer of the 
Regional Board of any planned changes in the construction activity which 
may result in non-compliance with the current Construction Permit; 

• The Permittees must notify the Executive Officer of the Regional Board when 
the construction project is completed by submitting a Notice of Termination 
or similar form; and 

• All other terms and conditions of the current Construction Permit shall be 
applicable. 

8.4 Permittee Oversight of Private Construction Practices 

The Permittees enforce grading codes on private construction practices designed to 
protect slopes from erosion and failure. These codes are also designed to protect 
watercourses and adjacent property from the effects of eroded soil or blowing dust. 
These codes will be evaluated and revised as needed in the Third Term Permit period to 
ensure consistency with other regulatory documents such as the Construction Permit and 
local Water Quality Ordinance. The Permittees also require certain provisions for 
applicants to provide proof of coverage under the General Construction Permit as well as 
the inclusion of special construction notes on building and grading plans (Section 7 .2 and 
Appendix G). 

Grading, construction and building inspectors ensure compliance with local grading 
codes as part of their present jobs. Inspection program elements specifically addressing 
stormwater pollution include: 

• Inspection at the beginning of construction to verify that required nonstructural or 
structural stormwater pollution controL.measures are in place; <r Av\1 re'.:l: -../( .7 

Inspection during storm events; and 
Inspection shortly before notice of termination is filed . 
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8.5 Newport Bay/San Diego Creek Sediment Control Programs 

The Permittees have established programs and practices to control sediment and related 
pollutants through both source control (erosion control) and treatment control measures 
(sediment control) at construction sites. A special focus exists in the Newport Bay/San 
Diego Creek watershed due to its impaired status due to excess sediment (Section 12.0). 

8.6 Program Development 

The problem of construction site erosion and sediment loss has long been recognized by 
the Permittees. Consequently Permittee grading ordinances and codes, the Green Book, 
and Public Works construction specifications already contain requirements for 
construction practices for erosion and sediment control. 

The First Term Permits required changes in grading practices to recognize sediment 
balance concepts, control ofregulated materials used on the job site, and control of 
sediments polluted by contaminants. The control of stormwater pollution associated with 
construction is handled through the existing grading, building permit, and public works 
contracting process. 

During the First Term Permit period the Best Management Practices For Public Works 
Construction report was developed and incorporated as part of the DAMP (Appendix H). 
This Appendix applies to Permittee public works construction projects and requires that 
such activities will implement non-structural and structural BMPs to control 
contaminated stormwater run-off. 

At a minimum BMP selection for public works projects shall be consistent with the 
Construction Permit and Green Book standards for site maintenance and environmental 
protection. In 1997 the Permittees certified to the Regional Boards that the Appendix H 
guidelines or their equivalent were being implemented. 

Commencing in 99/00 the Permittees report on the number of grading and building 
permits issued, the number of construction site greater than five acres, the number of 
inspections conducted and the number of citations issued as well as any limitations in 
their ability to provide the information. In the Third Term Permit period, annual reporting 
will additionally include those new commitments in Section 8.7. 
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8.7 New Commitments 

The Permittees propose the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

• I •.• 

~ 
The Permittees shall review their current grading/erosion control ordinances for 
consistency with related regulatory documents such as the State General Construction p ~ 

Permit and Permittee Water Quality Ordinance to determine the need for the - /Jo, u~r,;; 
development of model ordinance language __ that may be utilized by Permittees whose r eq *s. 
ordinances require modification. This review shall also consiaer the authority allowed 
by the State under the Building Code for the Permittees for make such changes. This 
shall be completed by July 1, 2002 and reported in the 2002 Annual Status Report. 

•!• The New Development and Construction Task Force shall be re-established to 
evaluate the need to revise Appendix H, the grading and erosion control ordinances, 
if determined necessary by the Permittees, and special construction site issues in the 
Newport Bay/San Diego Creek watershed. This shall be completed by July 1, 2002 
and reported in the 2002 Annual Status Report. 

•!• The Principal Permittee shall develop and implement an education/training program 
for developers and contractors based on any revisions made to Appendix H by the 
New Development and Construction Task Force. A minimum of three training 
sessions shall be conducted during the permit term. This information shall be reported 
in the Annual Status Reports. 

•!• Each Permittee shall be represented at a minimum of two of the training sessions on 
Appendix H. This information shall be reported in the Annual Status Reports. 

•!• Each Permittee shall document any non-permittee sponsored workshops, training or 
educational activities undertaken pursuant to the activities listed within this section. 
This information shall be reported in the Annual Status Reports . 
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9.0 INDUSTRIAL DISCHARGER IDENTIFICATION 

9.1 Introduction 

During the First Term Permit, the objective of the Industrial Discharger Identification 
element ~e to identify industrial stormwater dischargers in Orange County and to notify 
them of State industrial stormwater permitting requirements. This element provided 
coordination between the Permittees and industrial dischargers so that industries may 
comply with the separate requirements of the local NPDES and Statewide General 
Industrial (SWRCB Order No. 97-03 DWQ, NPDES General Permit No. CASOOOOOl, 
subsequently referred to as the Industrial Permit) and General Construction Permits. 

9.2 Regulatory Requirements 

Code of Federal Regulations Part 40 Section 122.26 (a) (4) requires industrial stormwater 
dischargers to notify operators of municipal storm drain systems receiving industrial 
stormwater discharges. 

The First Term Permits included a finding that industrial dischargers were required to 
cooperate with the Permittees and were required to obtain individual industrial 
stormwater discharge permits from the Regional Boards. However, regulations issued 
after these permits required industries to apply for coverage under the Industrial Permit 
rather than separately under the Regional Boards. 

Although the Regional Boards administer and enforce the Industrial and Construction 
Permit, in many cases, discharges in violation of the Industrial and Construction Permit 
may also be a violation of the Permittees' Water Quality Ordinance. When this occurs, 
the Permittees coordinate enforcement under their Water Quality Ordinance with the 
Regional Board. The Second Term Permit included a finding that a cooperative and 
coordinated effort between the Permittees and Regional Board is essential to efficiently 
implement the stormwater regulations for industries at the State and local level. 

9.3 Program Implementation 

In 1992 a central database was developed which consolidated the 40 CFR 122.26 (a) (4) 
notifications, current NPDES permit holders and industries whose Standard Industrial 
Classification (SIC) codes were identified by the State Water Resources Control Board as 
requiring coverage under the Industrial Permit. The database provided the basis for a 
single notification to all the identified industrial facilities informing the facilities' staff of 
the existence of the NPDES stormwater program and possible industrial permit 
application requirements. 
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This early program commitment was completed in 1992 by the Principal Permittee with 
the distribution of educational flyers to more than 10,000 potentially-affected industrial 
businesses in Orange County. More than 7,000 flyers were also sent to 
construction-related businesses in Orange County to notify them of the obligations under 
the General Construction Permit (Appendix I). 

Subsequently, in 1997-98 and in 1999-00 the Principal Permittee distributed additional 
guidance for the cleaning of automotive service centers to over 2,100 businesses which 
included some industrial facilities subject to the Industrial Permit (Section 6.3 .1 ). 

Within Appendix G, the Permittees established a requirement that applicants for grading 
permits > 5 acres provide proof of coverage under the Construction Permit. A similar 
mechanism does not currently exist for the Industrial Permit due to lack of a common 
permitting trigger. 

Commencing in 99/00 the Permittees report on their ability to identify new businesses by 
SIC code or any.limitations in being able to establish a mechanism that would allow them 
to do this. In the Third Term Permit period, annual reporting will additionally include 
those new commitments in Section 9.4. 

9.4 New Commitments 

The Permittees propose the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

•!• The Permittees shall{onduct an evaluation to determine the feasibility o~stablishing-
a mechanism(s)/requirement for businesses with the applicable SIC codes to 
demonstrate that they have obtained coverage under the Industrial Permit similar to 
that already established for the Construction Permit. This shall be completed by July 
1, 2003. - I> 1l,i ();L) ~l{'" rie.v !P!i-<L_U l1Su,0,, c,,-- re,,ve,1_i,\_c. Jluo; 

,~-) ,-c -
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10.0 DETECTION/ELIMINATION OF ILLEGAL DISCHARGES AND 
ILLICIT CONNECTIONS 

10.1 Introduction 

Illegal discharges and illicit co1U1ections can be sources of contamination within 
municipality stormwater drainagesystems. 

An illegal discharge is an)' in ntio al discharge to a municipal separate storm sewer that 
is not composed entirely o s water and that is not covered by an NPDES permit. An 
illegal discharge refers to the disposal of non-stormwater materials such as paint or waste 
oil into the storm drain or the discharge of waste streams containing pollutants to the 
storm drain. 

1.. An illicit connection to the storm drain system is an undocumented and/or unpermitted 
physical connection from a facility to the storm drain system. The First Term Permit 
required the Perrnittees to undertake programs to identify and eliminate illicit co1U1ections 
to the storm drain system. The Permittees developed a facility inspection and 
documentation program to identify such co1U1ections however; almost none were 
identified during the multi-year effort. 

An effective program to reduce or eliminate these types of discharges and connections 
$. needs to inform the public of the detrimental effects of illegal discharges on water 
LI. quality, have a process for detecting and eliminating illicit connections and have a 

5 . program to respond to, investigate and clean up illegal discharges. 

10.2 Regulatory Requirements 

The First Term Permit required a facility inspection and documentation program to 
identify illegal discharges and illicit connections to the storm drain systems. The permit 
also included requirements for ordinances prohibiting illegal drainage entries and 
improper disposal and the development of an implementation plan for prosecuting 
violators and eliminating illegal discharges. 

The permits also required the Permittees to certify the completion of the reco1U1aissance 
of the storm drain system by February 28, 1997 and, in instances where illicit co1U1ections 
are detected, a schedule be provided for their elimination . 
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10.3 Detection/Elimination of Illegal Discharges 

10.3.1 Detection 

The Permittees have a number of programs that have facilitated the detection of sources 
of illegal discharges. These programs include industrial facility inspection, drainage 
facility inspection, water quality monitoring and the wide distribution of public 
education materials that provide phone numbers and encourage the reporting of spills. 

Industrial Facility Inspection 

A number of public agencies routinely conduct inspections of industrial facilities in 
Orange County. These agencies and their areas of responsibility include the following: 

• The Orange County Health Care Agency regulates the storage and disposal of 
hazardous wastes. Approximately 6,339 businesses are inspected annually to ensure 
proper waste management. 

• The Fire Departments in Orange County regulate the storage of hazardous materials 
through disclosure ordinances such as OCC Sec 4-3-200-300 and Article 80 of the 
Fire Code. This regulation involves inspection at approximately 7,000 business. 

• Agricultural chemicals, notably pesticides, are regulated by the Agriculture 
Commissioner through the State Agriculture Code (CCR Title 3, Sec. 6000 et seq.). 
The Commissioner's office performs facility inspections at about 200 facilities/year 
out of a total of approximately 700 facilities that use/store pesticides. The 
Commissioners office also initiates enforcement action for non-compliance. 

• Discharges to the sanitary sewers are mostly regulated by the Orange County 
Sanitation District and the Aliso Water Management Agency/South East Regional 
Reclamation Authority who routinely conduct pre-treatment facility inspections. 

Routine coordination with staff of these inspection programs occurs through the Orange 
County Hazardous Materials Strike Force and the Stormwater Awareness training 
developed presented by the Principal Permittee. These coordination efforts ensure that 
the staff of these inspection programs is cognizant of storm water issues and regularly 
notify the Principal Permittee of situations that may present a source of water pollution. 
In the Third Term Permit period, annual reporting will additionally include those new 

&,· commitments in Section 10.5. 

cp<L 
el; 
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Drainage Facility Inspection 

Through routine maintenance activities within the municipal storm drain system, 
Permittee field personnel continue to report suspected problems and/or discharges to the 
system (Section 5.3.3). 

Countywide Reconnaissance Monitoring 

During the First Term Permit and part of the Second Term Permit the Permittees 
conducted field screening/reconnaissance every year which included conducting a site 
investigation and chemical analyse~ during dry weather and once during storm 
events. While the primary objective of this component of the water quality monitoring 
program was to detect gross contamination from illegal discharges through field analyses 
minimal incidences were detected. 

New monitoring program objectives set in the Second Term Permit prompted a re
evaluation of the monitoring program starting in 1997. In May 1999, a final report 
outlining a new monitoring program that addressed the requirements of this permit was 
submitted to the Regional Boards (Appendix K) and the program was implemented . 

.--

The reconnaissance and source identification section of the new water quality monitoring 
program addresses the need to determine if an identified water quality problem is the 
result of an illicit connection or illegal discharge through a series of source identification 
studies. If problems are found they are referred to the Permittees' Authorized Inspectors. 

Water Pollution Problem Reporting 

The public reporting of spills is facilitated by a listing of: 

• Permittee business telephone numbers in materials produced and distributed by the 
NPDES Stormwater Program's public education activities (brochures and magnets). 

• The 24 hour water pollution problem reporting hotline and corresponding e-mail 
address in materials produced and distributed by the NPDES Stormwater Program's 
public education activities 

• The Principal Permittee's water pollution telephone number in the Orange County 
"white page" telephone directories 

Draft Drainage Area Management Plan 2nd Edition 
September 2000 
Version 9/1 /00 

- 53 -

0012067



10 .3 .2 Elimination 

Investigations 

Investigations of water pollution incidents are routinely undertaken by Permittee 
Authorized Inspector staff and various fire and police departments. Although 
investigations may be unilateral efforts, more serious incidents are typically coordinated 
with federal, state, and local agencies through the Orange County Hazardous Materials 
Strike Force. The Strike Force is headed by the Orange County District Attorney's Office 
and includes representatives of a wide variety of local, regional, and state agencies. 

In addition, the Permittees also coordinate with Regional Board staff on an ongoing basis 
with a particular focus on facilities regulated by an NPDES permit. 

Enf orcement 

Enforcement activities are undertaken according to the Water Quality Ordinance and 
accompanying Enforcement Consistency Guide (Section 4.0 and Appendix El and E2). 
Water pollution cases may be handled administratively or in more serious instances, have 
been prepared for prosecution by the Orange County District Attorney who may 
prosecute under the applicable sections of the Water Quality Ordinance, State Fish and 
Game Code, State Water Code, Uniform Fire Code, and Penal Code that address 
pollutant discharges. 

The Permittees have formerly designated the staff responsible for carrying out the 
enforcement services according to the Enforcement Consistency Guide and update these 
designations every year in the Annual Status Report. The Permittees will continue to 
have responsibility for water pollution enforcement within their jurisdiction unless that 
authority has been designated to the Orange County Flood Control District. 

Commencing in 99/00 the Permittees report on the quantities and types of enforcement 
actions that were taken, the number of repeat violators and the incremental enforcement 
actions and information regarding current or settled prosecutions. In the Third Term 
Permit period, annual reporting will additionally include those new commitments in 
Section 10.5. 
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10.4 Detection/Elimination of Illicit Connections 

10.4.1 Detection/Elimination 

The Second Term Permit required the Permittees to certify the completion of the 
reconnaissance of the storm drain system by February 28, 1997, and, in instances where 
illicit connections are detected, a schedule be provided for their elimination (Section 
10.2). The Reconnaissance Survey Report of February, 1997, reported finding two illicit 
connections countywide and inspection of drainage facilities is now conducted as part of 
routine maintenance (Appendix J). 

Any illicit connection identified during routine inspections is investigated by the affected 
Permittee. Appropriate actions are then taken to approve undocumented connections by 
permit procedure and/or pursue removal of those connections that are determined to be 
illicit connections and not permissible. 

Commencing in 99/00 the Permittees report on the number of illicit connections found 
within their jurisdiction, the type of connection and the resulting actions that were taken 
to permit or remove it. 

10.4.2 Enforcement 

Compliance with established regulations on obtaining encroachment permits before 
installation of drains is enforced. Owners of existing drains without appropriate permits 
are notified to comply. For those drains where the owner is unresponsive or cannot be 
identified, each Permittee is responsible for deciding whether to formally accept the 
connection as part of their public drainage system or cap it off. 

10.5 New Commitments 

The Permittees propose the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

•!• The Principal Permittee shall provide stormwater quality awareness training to the 1 _ 
1 

staff of existing industrial inspection programs a minimum of three times during the +f.o W O W c./ .__ 
permit period. The training will include information regarding the BMP guidance CAJV't.Jo... lAs, : 
developed for restaurants, automotive service centers and gasoline stations per 
Section 5.0. This shall be reported on in the Annual Status Reports . 
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•!• Authorized Inspectors shall meet three (3) times per year to coordinate investigations, • 
enforcement and training issues within Orange County. This shall be initiated by 

•:• 

•!• 

•!• 

•!• 

July 1, 2001 and shall be reported in the Annual Status Reports. 

3 ~ 
Each Permittee shall send an Authorized Inspector to two of the three meetings 
annually. This shall be reported in the Annual Status Reports. 

The Principal Permittee shall develop and distribute an electronic database for water 
pollution incident reporting and tracking to the Permittees Authorized Inspectors by 
July 1, 2002. This shall be reported in the Annual Status Reports. 

The Permittees, shall, in coordination with the major sewering agencies within 
Orange County, review and revise, as necessary, the procedures and practices for 
sewage spill response with the goal of reducing the impacts of sewage releases on 
receiving waters. Where necessary, written changes may be incorporated into 
operating procedures or spill response plans and/or cooperative agreements may be 
developed. Progress shall be reported in the Annual Status Reports. 

Each Permittee shall document any non-Permittee sponsored workshops, training or 
educational activities undertaken pursuant to the activities listed within this section. 
This information shall be reported in the Annual Status Reports. 

lo 
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11.0 WATER QUALITY MONITORING PROGRAM 

11.1 Introduction 

In response to the First Term Permits, the Permittees developed and implemented a water 
quality monitoring program (1993 DAMP Appendix K) to aid in the detection and 
control of illicit connections and illegal discharges to the municipal storm drain systems 
and to meet other program performance objectives. The monitoring program focused on 
estimating pollutant loads in urban stormwater runoff, tracked compliance with water 
quality objectives, searched for source of pollutants and addressed impacts on areas of 
special concern. 

In response to the Second Term Permits, the Permittees conducted a two year re
evaluation and revision of the water quality monitoring program in order to re-focus the 
efforts to determine the role, if any, of urban storm water discharges to the impairment of 
beneficial uses and to provide technical information to support an. effective urban 
stQrmwater management program to reduce the beneficial use impairments determined to 
be associated with urban stormwater (Appendix K). 

The Permittees also initiated several water quality planning efforts, conducted additional 
water quality evaluations in response to technical requests from the Regional Boards and 
participated in various regional research and/or monitoring programs. The combination 
of these efforts will aid the Permittees in determining the extent and degree of the 
relationship between urban stormwater runoff and impairment of beneficial uses within 
the aquatic resources of Orange County. 

11.2 Regulatory Requirements 

Federal regulations require operators of municipal storm sewers to develop a "proposed 
monitoring program for representative data collection for the term of the permit that 
describes the location of outfalls or field screening points to be sampled ( or the location 
of instream stations), why the location is representative, the frequency of sampling, 
parameters to be sampled, and a description of sampling equipment." 

The objectives of the initial water quality monitoring program as stated in the First Term 
Permit were: 

• To define the type, magnitude and sources of pollutants in the storm water system 
discharges within each Permittees respective jurisdiction so that appropriate pollution 
prevention and correction measures can be identified; 

• To evaluate the effectiveness of pollution prevention and correction measures; and 
• To evaluate the compliance with water quality objectives established for the storm 

water system or its components . 
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The objectives for a revised monitoring program as stated in the Second Term Permit 
were to: 

• Develop and support an effective municipal nonpoint source control program; 
• Define water quality status, trends, and pollutants of concern associated with 

municipal stormwater discharges; 
• Characterize pollutants associated with municipal stormwater discharges and to 

assess the influence of urban land uses on water quality and beneficial uses of 
receiving waters; 

• Identify significant water quality problems related to urban storm.water discharges; 
• Identify other sources of pollutants in stormwater runoff to the maximum extent 

possible (e.g. atmospheric deposition, contaminated sediments, other nonpoint 
sources, etc.); 

• Identify and prohibit illicit discharges; 
• Identify those waters, which without additional action to control pollution from urban 

stormwater discharges cannot reasonably be expected to attain or maintain applicable 
water quality standards required to sustain the beneficial uses in the Basin Plan; 

• Evaluate the effectiveness of existing municipal stormwater quality management 
programs, including an estimate of pollutant reductions achieved by the structural and 
nonstructural BMPs implemented by the permittees; and 

-z_ ~ • Evaluate costs and benefits of proposed municipal stormwater quality control 
a 2,c.."f!..~ ._..,.. programs to the stakeholders including the public. 

_\-\~r-c-K;?~ 
N ~ c ICJ The main theme underlying the objectives specified by the Regional Boards was 
\'u~(f,,.,., maintaining the integrity ofreceiving waters and their ability to sustain beneficial uses 

><v,.;_e.,; ' identified in the Water Quality Control Plan (subsequently referred to as the Basin Plan). 
This parallels the Permittees' long-standing concern with the management of 
environmental resources. For example, many of the monitoring stations have been 
sampled since the mid-1970s, and there are many past instances of cooperation with other 
agencies regarding specific environmental problems and/or areas of concern. 

Thus, while the Permittees view compliance with the terms of their stormwater permits as 
of paramount importance, there is also an underlying role of governmental stewardship 
for key environmental resources that are highly valued by residents of Orange County. 
This revised monitoring plan strives to link permit compliance with this larger set of 
management issues. 
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11.3 Program Development 

11.3.1 Pre-NPDES Water Quality Monitoring 

From 1973 to 1990, the Principal Permittee conducted routine water quality monitoring 
on drainage facilities which are tributary to water bodies identified as waters of the state 
by the Regional Boards. The receiving waters were also monitored routinely to assess 
the chronic effects on established beneficial uses. 

When the monitoring program was initiated in 1973, monthly nutrient and trace element 
sampling was performed at several locations. Sediment samples were collected 
semiannually to assess the impact of contaminant deposition and adsorption. Additional 
constituents such as mercury, selenium, DDT, PCBs and radioactivity were also 
evaluated on a semiannual basis to address public concerns regarding the pollution threat 
from these constituents. 

11.3.2 First Term Permit Water Quality Monitoring 

In order to bring the pre-NPDES water quality monitoring program into conformance 
with the 1990 federal NPDES regulations and the First Term Permit objectives (Section 
11.2), field screening to detect gross contamination was added to the program and the 
number of sampling sites in the channels and receiving waters were increased in order to 
better assess the amount and type of contamination in the storm drain system . 

The First Term Permit water quality monitoring program consisted of field screening 
(channels only); dry-weather and storm sampling and a receiving water program: 

• Field screening was used to detect gross contamination, which may be 
indicative of illegal disposal of pollutants. Monitoring locations were sited on 
channels which have drainage areas greater than one square mile or which have 
industrial (manufacturing) land uses in the drainage areas. Reports exhibiting 
elevated concentrations of field-screening constituents were referred for follow
up pollution investigation, but this occurrence was rare or non-existent in most 
waterbodies; 

• Data from dry-weather and storm sampling was used to estimate the total 
annual volume of contaminants discharged by each monitored channel. These 
monitoring locations were in channels which were identified in the First Term 
Permits as "Waters of the State" or in major tributaries to "Waters of the State". 
Storm monitoring of channels was also used to evaluate the level of 
contamination during and after storm events; 
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• The receiving water monitoring program included stations in the Huntington 
Harbor; Sunset, Anaheim, and Balsa Bays; Upper and Lower Newport Bays; 
and Dana Point Harbor. These stations were monitored during and subsequent 
to storms for the same contaminants as in the channel monitoring program. In 
the channel and receiving water monitoring programs, semiannual sampling of 
bed sediment were also conducted to determine the chronic effects of storm 
water runoff. 

11.3.3 Second Term Permit Water Quality Monitoring 

While the First Term Permit monitoring program produced useful information, the 
Permittees recognized (as has the rest of the nation) the high degree of uncertainty 
regarding the link between urban stormwater runoff and actual impairment of beneficial 
uses within the aquatic resources of Orange County. 

Therefore, in response to the Second Term Permit objectives (Section 11.2), the 
Permittees started conducting a systematic re-evaluation of the water quality monitoring 
program which led to a re-statement of the monitoring program's primary goals. The 
primary and parallel goals of the monitoring program were re-stated as: 

• To determine the role, if any, of urban stormwater discharges in the impairment of 
beneficial uses; and 

• To provide technical information to support effective urban stormwater management 
program actions to reduce the beneficial use impairment determined to be associated 
with urban stormwater 

In order to organize the vast array of monitoring activities needed to carry out the 
objectives and goals, the Permittees identified three separate key elements within the 
Final Monitoring Program (Appendix K). These three key elements are: 

• A focus on known sites ( or "warm spots") where constituents are substantially above 
system-wide averages; 

• A parallel ( and somewhat overlapping) focus on areas of critical aquatic concern 
(herein referred to as "critical aquatic resources" or "CARs"); and 

• A countywide reconnaissance program to identify specific sources of contamination 
from sub-watershed areas as well as specific land use investigations in order to 
evaluate the effectiveness of a variety of BMPs 

The monitoring program includes an underlying rationale for each monitoring element, a 
discussion of how monitoring data will be used in decision-making, identification of 
potential links to other relevant monitoring programs being carried out by other agencies, 
a description of the basic monitoring design, identification of additional study design 
steps, and a description of anticipated monitoring activities. 
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These monitoring elements include many locations from the pre-NPDES and First Term 
Permit water quality monitoring programs that were of value because of the length of 
their historical record. Each key element of the Final Monitoring Program contains a 
description of the monitoring activities that are proposed to accomplish the objectives 
described above, as well as a description of the process for making decisions about how 
the monitoring program will respond to incoming data over time. This process can be 
used at any time throughout the life of the monitoring program to re-evaluate the 
direction of the program, or to reassess the appropriate allocation of resources within the 
program. 

Since the vast majority of the CARs in Orange County are in marine or estuarine habitats, 
the Permittees participated in the Southern California Bight 1998 Regional Monitoring 
Project (Bight'98) regional monitoring program (coordinated by SCCWRP) to obtain 
meaningful information on the ecological effects of stormwater discharges. The Bight 
98' program was a continuation of the successful cooperative regional-scale monitoring 
begun in southern California in 1994 and built upon the previous successes and expanded 
on the 1994 survey by including more participants, sampling more habitats, and 
measuring more parameters. 

Monitoring in Orange County included a coastal microbiological assessment, monitoring 
in the Lower Newport Bay, Dana Point Harbor and Huntington Harbor; and monitoring 
of the impacts of the Santa Ana River and Aliso Creek. 

This coordination on monitoring has further developed into a region-wide monitoring and 
research cooperative program with the neighboring counties, SCCWRP and the three 
Regional Boards and will be implemented during the Third Term Permit period 

The Final Monitoring Program and subsequent elements utilize a five year timeline 
(1998/99 - 2002/03) for addressing the goals/objectives associated with each task. This 
timeline is reflective of the dynamic nature of the monitoring program and the fact that 
many of the objectives will require a substantial investment of resources before they are 
finalized. The program will form the basis for monitoring during the first three years of 
the Third Term Permit period. 

In the Third Term Permit period, annual reporting will additionally include those new 
commitments in Section 11.5 . 
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11.4 

'~°' ?'°' (\/\, ~ 
Water Quality Planning Initiatives/,.;.;--

During the Second Term Permit period, the Permittees initiated several water quality 
_planning efforts. These priority water quality planning initiatives are intended to identify 
and better understand site-specific urban water quality problems in Newport Bay/San 
Diego Creek Watershed (nutrients), Aliso Creek (bacteria) and Talbert/Lower Santa Ana 
River (bacteria). 

11.4.1 Newport Bay/San Diego Creek Watershed 

Newport Bay and certain sections of San Diego Creek have been listed as impaired for 
the presence of excess levels of fecal coliform, sediment and nutrients as well as toxicity 
to organisms. 

The development of Total Maximum Daily Loads (TMDLs) allocations pursuant to 
Section 303(d) of the Clean Water Act has imposed additional requirements on the 
Newport Permittees (The County, Orange County Flood Control District and the cities of 
Costa Mesa, Irvine, Lake Forest, Laguna Hills, Laguna Woods, Newport Beach, Orange, 
Santa Ana and Tustin) which include significant additional requirements on these 
Permittees for monitoring and program development. These issues are addressed in their 
entirety in Section 12.0. 

11.4.2 Talbert/Lower Santa Ana River Watershed 

Elevated bacteria indicator levels in the surfzone off Huntington State Beach in 1999 
were attributed, in part, to the storm drain system of the Talbert/Lower Santa Ana River 
Watershed. In response to a Section 13267 letter from the Regional Board, the 
Talbert/Lower Santa Ana River Watershed Permittees (The County, Orange County 
Flood Control District, and the cities of Costa Mesa, Fountain Valley, Huntington Beach, 
Newport Beach and Santa Ana) committed to conducting monitoring investigations and 
research studies in conjunction with the University of California Irvine and the National 
Water Research Institute. These studies have been initiated by these Permittees and 
subsequently expanded to include watershed-scale monitoring and investigations, 
including extensive dispersion monitoring in the surfzone. 

The studies are anticipated to be completed during the renewal process for the Third 
Term Permit and surfzone fecal coliform impacts attributable to urban sources will be 
addressed through a revision of current BMPs pursuant to the water quality planning 
process. As part of an early action plan, all storm drain and pump station discharges in 
this watershed have been temporarily diverted during the summer months. 
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11.4.3 Aliso Creek Watershed 

The lower mile of Aliso Creek has been listed as impaired for the presence of elevated 
levels of fecal coliform. Pursuant to a 205(j) grant the County initiated a water quality 
planning study to compliment ongoing watershed restoration efforts being conducted by 
tpe Corps of Engineers in conjunction with watershed cities and special districts. -

One of the results of the study was the identification of elevated fecal coliform levels at 
many points along Aliso Creek and in its tributaries. One storm drain (identified as 
J03P02) exhibited higher fecal coliform levels than the rest and was issued a Clean Up 
Abatement Order by the Regional Board pursuant to violations of the NPDES 
Stormwater Permit. The Order, as one action, assigns additional monitoring requirements 
to the J03P02 Permittees (The County, Orange County Flood Control District, and City 
of Laguna Niguel). 

The Corps of Engineers Feasibility studies and the 205G) water qualit)'. planning study 
are anticipated to be completed during the renewal process for the Third Term Permit and 
will provide the first comprehensive restoration plan for an entire watershed in Orange 
County with subsequent project implementation over a multi-year period. 

As an early action, the flows from Lower Aliso Creek and J03P02 have been temporarily 
diverted during the summer months to the sanitary sewer. 

Commencing in 99/00 the Permittees report on additional technical information requests 
or special studies that they have been involved with such as the collection of 
data/information for 13267 letters or clean up and abatement orders. 
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•!• The Permittees shall participate in the Southern California Stormwater 
Monitoring/Research Cooperative Program. The key focus of the program is to 
develop the methodologies and assessment tools to more effectively understand urban 
municipal stormwater and non-stormwater impacts to receiving waters. This shall be 
reported in the Annual Status Reports. 

•!• The Permittees shall re-evaluate and revise the elements of the water quality 
monitoring program in 2003. The revised program shall be submitted with the 2003 
Annual Status Report. 
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12.0 NEWPORT BAY WATERSHED 

12.1 Introduction 

The Newport Bay watershed has been the focus oflocal efforts to improve water quality 
and restore Bay habitat since the late 1970's. Early efforts were initiated under the 
planning authority of CW A Section 208 to reduce the impacts of excessive sediment on 
the Bay through the development and implementation of areawide plans (Section 12.3). 

Other water quality problems were subsequently identified including an over-abundance 
of algae attributable to excess nutrients from San Diego Creek, sanitary quality associated 
with contact recreation and shellfish harvesting, aquatic life toxicity to organisms and 
excessive bioaccumulation of toxic substances in fish tissues. Based on these identified 
problems, the Santa Ana Board listed Newport Bay and portions of San Diego Creek as 
impaired on the CWA 303(d) list. 

The Newport Watershed Permittees ( comprising all or portions of the County of Orange, 
the Orange County Flood Control District and the cities of Costa Mesa, Irvine, Laguna 
Hills, Laguna Woods, Lake Forest, Newport Beach, Orange, Santa Ana and Tustin) have, 
to different degrees, participated since the late 1970's in cooperative actions with other 
agency stakeholders and the principal landowner to study and implement solutions to the 
problems in Newport Bay. A watershed Executive Committee was formed in the mid 
1980's comprising representatives from the Newport Watershed Permittees and other 
stakeholders in order to focus the watershed decision making. This Committee initially 
had responsibility for sediment control issues and has subsequently broadened its 
membership and focus to include other water quality and watershed restoration issues. 

The commitment of the Executive Committee to solving problems in the Newport Bay 
watershed lead to the initiation in the late 1990' s of planning level reconnaissance and 
feasibility studies in both the Bay and watershed with the Corps of Engineers. These 
studies have shown a federal interest in restoring the Bay and watershed and are expected 
to result in multiple projects over the next permit term that will result in improved habitat 
and water quality. 

Complementary studies have also been undertaken with funding from the California 
Coastal Conservancy, EPA and the Permittees to further refine the understanding of 
sediment processes, toxicity sources, nutrient load allocations, and human health risks 
associated with fecal coliform levels in Newport Bay. These studies, along with others 
planned, will influence the projects implemented out of the Corps process and represent 
a significant part of the watershed strategy to address water quality problems and meet 
TMDL load reduction targets. 
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12.2 Regulatory Requirements 

Section 303(d)(l)(A) of the CWA requires that "Each State shall identify those waters 
within its boundaries for which effluent limitations ... are not stringent enough to 
implement any water quality standard applicable to such waters." The CWA also requires 
states to establish a priority ranking for waters on the 303( d) list of impaired waters and 
establish TMDLs for such waters. As part of the 1996 303(d) list submittal the Santa Ana 
Board identified the Newport Bay watershed as a high priority for TMDL development 
and began work on the TMDLs in 1996. 

The elements ofa TMDL are described in 40 CFR 130.2 and 130.7 and section 303(d) of 
the CWA, as well as in EPA guidance. A TMDL is defined as "a written, quantitative 
plan and analysis for attaining and maintaining water quality standards in all seasons for a 
specific waterbody and pollutant" (40 CFR 130.2, Federal Register July 13, 2000). It is 
the sum of the individual waste load allocations for point sources and load allocations for 
nonpoint sources and natural background such that the capacity of the waterbody to 
assimilate pollutant loadings is not exceeded. A TMDL is also required to be developed 
with seasonal variations and include a margin of safety to address uncertainty in the 
analysis. 

The Santa Ana Board has adopted TMDLs for sediment, nutrients and fecal coliform as 
amendments to its Water Quality Control Plan attributing in each case part of the load 
allocation to urban areas. Following state ratification of the amendments, the Santa Ana 
Board issued requests for monitoring and technical reports to the Newport Watershed 
Permittees pursuant to its authority under Section 13267 of the State Water Code. In the 
case of the nutrient TMDL the Santa Ana Board cited the terms of the NPDES 
Stormwater Permit as the basis of enforcement of the request. 

12.3 Sediment Control Programs 

The Newport Watershed Permittees, like the Permittees countywide, have established 
programs and practices to control sediment and related pollutants through both source 
control (erosion control) and treatment control measures (sediment control) at 
construction sites. In addition, special programs have been initiated with other 
stakeholders in the San Diego Creek watershed to control sediment from other sources 
and to trap the excessive sediment loads. 
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12.3.1 Grading and Erosion Control Codes 

The Permittees enforce strict grading codes designed to protect slopes from erosion and 
failure. These codes are also designed to protect watercourses and adjacent property from 
the effects of eroded soil or blowing dust. These codes will be evaluated and revised as 
needed in the Third Term permit to ensure consistency with other regulatory documents 
such as the Construction Permit and local Water Quality Ordinances and to address 
special construction site issues in the Newport Bay/San Diego Creek watershed. This 
revision is addressed by the existing commitment in section 8.7. 

12.3.2 "208" Program 

The 208 Areawide Waste Treatment Management Plan, mandated by Section 208 of the 
Clean Water Act of 1972, was prepared by the Southern California Association of 
Governments (SCAG), eight participating local agencies, and the Los Angeles, Santa 
Ana, and San Diego Regional Water Quality Control Boards. The 208 Plan was adopted 
in 1979 as a management plan for nonpoint source waste and associated water quality 
degradation. 

The Plan addressed nonpoint sources of waste associated with urban, agricultural and 
construction activities. Agriculture and construction activities were identified as 
significant sources of sediment to the Upper Newport Bay through direct rainfall and 
drainage across such lands and established drainage channels. As part of the 208 Plan, 
the Water Quality Action Plan gives priority to the restoration and protection of the 
Newport Bay. 

Implementation of the Action Plan has involved land management practices to reduce 
sediment at its source ( channel stabilization, agricultural and construction site BMPs) 
structural controls to localize sediment deposition and facilitate its removal ( channel, bay 
and foothill basins). 

12.3.3 Agricultural Erosion and Sediment Control 

The Agricultural Best Management Practices (AgBMP) Program is an element of the 208 
program intended to reduce the rate of sedimentation in Newport Bay using erosion 
control measures within the agricultural areas of the Newport Bay/San Diego Creek 
Watershed. The Principal Permittee ensures the voluntary implementation of erosion 
control measures by the major landowner, The Irvine Company (TIC), and lessees. 

. . 
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The program was first defined in a Memorandum of Agreement (MOA), of June 1983, 
between the Principal Permittee and the Regional Board. The MOA obliges the Principal 
Permittee to request landowners in the unincorporated areas of the watershed to develop 
and implement Resources Conservation Plans and submit tri-annual reports detailing the 
status of AgBMP implementation. Since inception of the AgBMP Program, the 
Riverside-Corona Resource Conservation District has provided technical assistance in 
program implementation. 

As result of this program, soil and water conservation programs are now in effect on 
agricultural land throughout the Newport Bay/San Diego Creek Watershed. 

12.3.4 Urban Sediment TMDL Allocations 

The sediment TMDL establishes IO year load allocation targets for urban areas of2,500 
tons per year to Newport Bay and 2,500 tons per year to San Diego Creek. Sediment load 
allocation studies conducted (Preliminary Sediment Load Allocation Analysis for San 
Diego Creek and Newport Bay, Tetra Tech October 1999 and Hydraulic/Sediment 
Analysis for San Diego Creek Watershed, Tetra Tech, July 2000) indicate a need to focus 
on construction sites (see commitment in 12.3.1 and 8. 7) and identify the difficulty of 
controlling sediment by land type given the presence of channel erosion as a significant 
contributor to sediment loads. Continued progress towards TMDL targets will therefore 
most effectively be achieved on a watershed basis and the comprehensive study approach 
underway with the Corps of Engineers will form the basis of identifying future 
implementation projects. 

12.4 Nutrient Control Programs 

The nutrient TMDL establishes targets for reducing the annual loading of nitrogen and 
phosphorus to Newport Bay by 50% and meeting the numeric and narrative water quality 
objectives by 2012. To achieve these targets, the TMDL establishes a number of interim 
targets requiring a 30% and 50% reduction in nutrients in summer flows by 2002 and 
2007, respectively, and a 50% reduction in non-storm winter flows by 2012. 

The nutrient TMDL identifies five principal sources of nutrients that are assigned waste 
load and load allocations: 

• Nurseries 
• Silverado Constructors ETC 
• Urban runoff 
• Agricultural discharges 
• Undefined sources 
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The Newport Watershed Permittees have evaluated compliance with the TMDL targets 
(Newport Bay Watershed Urban TMDL Compliance Evaluation, Tetra Tech, July 2000, 
Appendix N). The report indicates significant compliance with the 2002 targets and 
slight nutrient loads in excess of the future targets. It is concluded that current programs 
are working and that further minor program revisions will achieve all TMDL targets. 

12.5 Fecal Coliform Control Programs 

The fecal coliform TMDL establishes a long-term objective of meeting recreational 
contact and shellfish harvesting standards in Newport Bay. The Newport Watershed 
Perrnittees are currently supporting studies, modeling and monitoring in the Bay with 
other stakeholders that are expected to result in the development of an implementation 
plan. No urban area control programs are anticipated until the completion of the current 
study period although increased public and business education will be implemented in 
conjunction with the commitments in Section 6.4. 

12.6 Toxicity Control Programs 

The toxicity TMDL for the watershed is currently being developed, which will address a 
variety of toxicity and bioaccumulation problems resulting from current and past 
practices. The Newport Watershed Permittees are currently supporting studies and 
monitoring in the watershed with other stakeholders that are expected to result in the 
development of an appropriate TMDL. No urban area control programs are anticipated 
until the completion of the current period ofTMDL development although early public 
and business education will be implemented in conjunction with the commitments in 
Section 6.4. 

12.7 New Commitments 

The Newport Watershed Permittees propose the following performance commitments to 
help provide consistency among the programs, define requirements for permit 
compliance and measure performance. 

New Commitments: 

•!• The Newport Watershed Permittees shall evaluate and implement where appropriate 
the suggested BMPs contained in Appendix N for nutrient reductions in the Newport 
Bay watershed. 
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DAMP Section/Performance Commitments 

ear 1;o 

Permittees shall maintain a representative and alternate as 
2 

desl nated in writin , conve an chan es in 60 da s 

3 
Permittee shall be represented at a minimum of two Permittee 
meetin s 

Implementation Agreement shall be revised to include new 
4 cities. Additional changes in program management and 

funding shall be reviewed concurrently 

Coordination and common training shall be investigated with 
5 other public agencies that have an Impact on stormwater 

ualit 

The DAMP shall be revised and submitted as the proposed 

.. 
I 
~ .. 
II. .. 
iii .. 
"' ll ·.:; 

~ C 
'C .. 
II. II. 

X X 

X 
-· ·-

X 

X X 

X X 

plan for each ROWD x 

Permittees shall assess the watersheds on a rolling priority 
2 basis to evaluate the urban impacts on water quality and 

opportunities to configure or reconfigure channel segments 
Permittees shall contribute to the revision of the CA BMP 

3 Manuals and, upon completion, assess BMPs for inclusion 
Into the NPDES ro ram ursuant to Section 3.2.2 
The Permittees shall assess and evaluate the data from site 

4 
s eclfic BMPs 

x Responsible for complying with the peformance commitment 

X X 

X X 

X X 

.. • ll 
E 
E 

Year 0 
(J .., 
w 

"' :, 
II. 

--

Checks in both Prinicpal Permittee and Permittees boxes indicates that the Principal Permittee shall take the lead on the satisfying the commitment and the Permittees shall provide support as necessary. 
xx Performance commitment reported on in Annual Status Report 

Month that performance commitment Is to be completed 
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DAMP Section/Performance Commitments 

2 

Principal Permittee shall provide training to the public agency 
3 staff implementing the model maintenance procedures three 

times durln the ermit eriod. 

4 
Each Permlttee adopting the model maintenance procedures 
shall be re resented at a min of two of the tralnln sessions 
Principal Permittee shall provide pollution prevention training 

5 to the public agency and contract field operations staff three 
times durin the ermit eriod. 

6 Each Permittee shall be represented at a minimum of two of 
the ollution revention trainln sessions 

7 
Each Permittee shall document any non-Permlttee sponsored 
worksho s trainin or educational activities undertaken 
Principal Permittee shall evaluate the efficiency and cost 

8 effectiveness of the available BMPs for litter control and 
rovlde a recommendation 

Each Permittee shall inspect 80% of the storm drain inlets and 
9 catch basins within their Jurisdiction at least once per year with 

subsequent cleaning based upon critera developed. 
I U e 110 

10 diversions based on water quality monitoring and water quality 

Each Permittee shall provide any significant changes to their 
11 storm drain systems in electronic fonTJat to the Principal 

Permittee for inclusion into the count ide dralna e ma s 

12 
Each Permittee shall consider pollutant removal effectivess 
when urchasin street swee er e ui ment 
Permittees shall evaluate applying the Environmental 

13 Performance Reporting (EPR) Program to municipal 
maintenance contracts and leases 

14 
Permittees shall evaluate applying the EPR Program to 
munlci al or contract field maintenance o erations 

15 
Principal Permittee shall provide EPR training a minimum of 
three times durin the ermit eriod 

16 
The Permittees shall be represented at a minimum of two of 
the EPR trainin s 

17 
Principal Permittee shall evaluate the Fertilizer and Pesticide 
Guidelines to determine the need for revision 
Principal Permittee shall provide training on the Management 
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X 
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X 

X 

18 Guidelines for the Use of Fertilizers and Pesticides as the x 
same may be revised. 

19 
Each Permittee shall be represented at the Fertilizer and 
Pesticide trainin . 

x Responsible for complying with the peformance commitment 

f--t--'1--t-- -- ---- ----------

x 

l---1-- --- ----

Checks In both Prinicpal Permittee and Permittees boxes Indicates that the Principal Permittee shall take the lead on the satisfying the commitment and the Permittees shall provide support as necessary. 
xx Perfol'lT'.. , commitment reported on in Annual Status Report • • 

Month ormance commitment is to be completed 
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., ., 
~ ~ ~- E ., E D. .. 0 Year 
ii 

., u 
DAMP Section/Performance Commitments 

... f ... u Ill 
C .a ·c ., :, 
D. D. D. 

Public Education Section 6.0 

The Permittees shall establish a public edcuation committee X X 
·-·- - -

2 
The Pub Ed Comm shall meet a minimum of three times per 

X 
ear 

3 
The Pub Ed Comm members shall attend a minimum of two o 
the three meetin s er ear 

X 

4 The Permittees shall complete a public awareness survey X X X 

5 
The Permlttees and Pub Ed Comm shall Implement elements 

X X X 
of the long term strategy based upon the survey results. 

6 
Each Permittee shall conduct a mass distribution of pub ed 

X 
informallon to a roxlmatel 20% of their residents each ear 

7 
The Permittees shall sponsor or staff a stormwater table or 

X 
booth for at least one communit outreach event er ear 

8 
The Principal Permittee shall continue to coordinate and 

X X 
artici ate with similar oint outreach ro rams 

9 
The Permittees shall provide stormwater program outreach to 
all munici al staff at least once er ear 

X 

The Principal Permittee shall develop BMP guidance for 
10 restaurants, automotive service centers and gasoline stations X X 

and provide them to existing Industrial facility inspectors 
- - -

The Principal Permittee shall develop BMP guidance for at 
11 least three non-fixed facillt businesses durin the ermit 

X 

The Principal Permlttee shall identify any trade associations, 
12 etc common to the non-fixed facility and conduct additional X X 

outreach 

x Responsible for complying with the peformance commitment 
Checks In both Prinlcpal Permlttee and Permittees boxes indicates that the Principal Permittee shall take the lead on the satisfying the commitment and the Permittees shall provide support as necessary. 

xx Performance commitment reported on in Annual Status Report 
Month that performance commitment is to be completed 
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DAMP Section/Performance Commitments 
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Checks in both Prinicpal Permittee and Permlttees boxes Indicates that the Principal Permittee shall take the lead on the satisfying the commitment and the Permittees shall provide support as necessary_ 
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Month that performance commitment Is to be completed 

0012088



.. 
li 
~ .. 

11. .. 
ii .. 

DAMP Section/Performance Commitments ... ~ ·.; 
~ C 

;: .. 
11. 11. 

Industrial Dlschar er Identification Section 9.0 
The Permittees shall evaluate the feasibility of establishing a 

1 mechanism for the local identification of businesses that need x x 
to obtain covera e under the Construction Permit 

The Principal Permittee shall provide stormwater quality 
awareness training to staff of existing Industrial Inspection 

ro rams a minimum of three times durin the ermit eriod 

3 
Each Permittee shall be represented at a minimum of two of 
the three Authorized Ins ector meetin s 

6 
Each Permittee shall document any non-Permittee sponsored 
workshops, training or educational activities undertaken 

x Responsible for complying with the peformance commitment 
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Checks in both Prinicpal Permittee and Permittees boxes indicates that the Principal Permittee shall take the lead on the satisfying the commitment and the Permittees shall provide support as necessary. 
xx Performance commitment reported on in Annual Status Report 

Month that performance commitment Is to be completed 
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xx Performance commitment reported on in Annual Status Report 
Month that performance commitment Is lo be completed 

• 

0012090



f 
.. 
j 
E .. E Year .... .. 0 

ii ! CJ 

DAMP Section/Performance Commitments 
Cl. ... u 

~ 
w 

C ... ·c .. ::, .... .... .... 

X X 

2 X X 

3 X X 
- ~-

X X 

X X 

x Responsible for complying with the peformance commitment 
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CERTIFICATION 
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information contained herein represents a true and faithful response in compliance with 
the terms of the NPDES Permit. 

Name, Title ----------Date ----------
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1.0 INTRODUCTION 

1.1 Purpose 

The purpose of this document is to facilitate the collection of information necessary to prepare 
the Annual Progress Report required by Regional Water Quality Control Board Orders 96-31 
(Santa Ana Region) and 96-03 (San Diego Region), hereinafter referred to as "the permits." The 
Annual Progress Report is due to the Regional Water Quality Control Board and USEPA Region 
IX on November 15, 2000. 

1.2 Background 

The permits require the Co-Permittees to prepare an Annual Progress Report for submittal to the 
Regional Board and USEPA - Region IX no later than November 15 of each year. This report 
must contain the following elements: 

A review of the status of program implementation and compliance with the schedules 
contained in the Order (Section 2.0); 

An assessment of any stormwater management program modifications made to comply 
with Clean Water Act requirements to reduce the discharge of pollutants to the maximum 
extent practicable (prepared by County Staff); 

A summary and analysis of monitoring results from the previous year and any changes to 
the monitoring program for the following year (prepared by County Staff); 

An update and re-assessment of the significant issues and corresponding action plans for 
the environmental performance report (Section 3.0); 

A fiscal analysis report (Section 4.0); and 

A draft work plan which describes the proposed implementation of the DAMP for the 
next fiscal year (prepared by County Staff). 

The permittees are responsible for the submittal of all required information/materials needed to 
comply with the permits in a timely manner to the principal permittee. It should be noted that in 
most cases it will be necessary for multiple departments within each City to be involved in the 
compilation of the data in order to ensure a more complete submittal. All such submittals shall 
be signed by a duly authorized representative of the permittee under penalty of perjury (p. 30, 
Board Order 96-31, p. 27, Board Order 96-03 ). 

PLEASE NOW COMPLETE THE FOLLOWING REPORT 

Once completed the questionnaire may be e-mailed to ashbyk@pfrd.co. orange. ca. us. 
However, all attachments (certification, public education materials, etc.) 

will still need to be mailed. 
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2.0 STATUS OF PROGRAM IMPLEMENTATION 

Co-Permittees must compile the information necessary to prepare a "review of the status of 
program implementation and compliance with the schedules contained in the Order." The 
questions reflect commitments made in the Drainage Area Management Plan, which is now an 
enforceable element of the permit, and the specific compliance requirements of the permits. The 
reporting period is July 1, 1999 - June 30, 2000. Many of the questions require some description 
of program elements and inclusion of representative pieces of program documentation. THESE 

ITEMS NEED TO BE APPENDED TO THE SUBMITTAL, 

DAMP Section 5, Public Agency Activities 

(If a specific section of the DAMP has not been completed or is ongoing, please indicate 
progress toward implementation or the status of the program under "comments." Attach a 
separate sheet, if necessary.) 

2.1 Litter Control (DAMP Section 5.2.1) 

List elements of existing litter control programs, such as municipal litter ordinances, provision of 
public trash receptacles, periodic clean-up programs, etc. [check as appropriate] 

Litter Ordinance Public Trash Receptacles 

Clean-Up Programs Other: 

Special/Bulky Item 
Pickups 

List clean-up programs and/or "city beautification day" type events where special effort is made 
to collect household trash. If none, please state. 

B-2 

0012097



2.2 Trash Collection (DAMP Section 5.2.2) 

Estimate total quantity of solid waste collected during reporting period. 

Total Quantity of Solid Waste Collected:--------- (note units of measurement) 

Note and provide any public education materials developed or distributed by the City to promote 
recycling and proper disposal of solid waste. [ check as appropriate] 

How Often? How Often? 
Community Recycling Brochures 
Newsletters 

Public Service Utility Bill Inserts 
Announcements: 

Radio 
Public Service Other: 

Announcements: 
Television 

Comments: -------------------------------
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2.3 Drainage Facility Maintenance (DAMP Section 5.2.3) 

Regarding storm drain maintenance, please provide the following information: 

note units of 
measurement 

Total Length of Channel/Pipe Cleaned 
. 

Total Number of Catch basins Cleaned 

Total Volume of Material/Debris Removed 
(Cubic Yardsffons) 
Material/Debris Characterization (% of Total 
Removed): 

Soil 
Vegetation 

Paper 

Plastic 

Other: 

Method of Material/Debris Removal: 
Vacuum Truck 
Hand Crews 

Other: 

Comments: ------------------------------
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2.4 Catch Basin Stenciling (DAMP Section 5.2.4) 

Provide the following information regarding the catch basin stenciling effort. 

Phrase and colors used: 

Type of application (spray paint, heat application, adhesives) -------------
Total number of catch basins in jurisdiction: -------------------
Percentage of catch basins in your jurisdiction that have been stenciled at least once -----

Total number of catch basins re-stenciled this reporting period: ------------

If volunteer or any other organizations were used to perform stenciling, list the organizations and 
the approximate number of catch basins they stenciled. 

Number of Catch Basins Re-Stenciled During 
VI /0th 0 o unteer er rgamzat10n 1999 2000 -

. 

Attach comments on catch basins stenciling program, including public response/comments (if 
any), changes in condition of catch basins after stenciling, efforts to encourage or require 
stenciling of catch basins of privately maintained drainage systems (Eg through DAMP 
Appendix G BMP S13), press releases to garner additional publicity for stenciling effort, etc. 

Comments: -------------------------------
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2.5 Street Sweeping (Section 5.2.5) 

Provide information regarding the type(s) and number(s) of street sweepers used, sweepmg 
frequency, and amount and type of material collected: 

Type of Street Sweeper (brush, vacuum, etc.) 

Sweeping Frequency Total Volume of Material 
(i.e. 2 times per month) Collected (note units) 

Commercial 
times per 
Industrial 
times per 

Residential 
times per 

Parking restrictions for street sweeping? 
Yes: 

Number of Each 
Type of Sweeper 

Type of Material 
Collected 

No: 

Are street sweeping activities monitored for adherence to manufacturer's specifications for 
optimal equipment performance? 

If yes, how often?--------

Are streets inspected for sweeper effectiveness? 

If yes, how often? ________ _ 

Yes: 

Yes: 

No: 

No: 

If yes, by what means? _______________________ _ 

Comments: -------------------------------
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2.6 Household Hazardous Waste Collection (DAMP Section 5.2.7) 

Provide information regarding data collected during toxic roundups and household hazardous 
waste collection in the last year as well as examples of public education/information materials 
distributed advertising those collections. 

Does your jurisdiction refer residents to the County household hazardous waste collection 
centers? 

Yes: No: -- ---

Does your jurisdiction have or participate in a used oil grant? 
Yes: No: -- ---

What is the time frame covered by the grant? 
Begins: ____ _ 
Ends: ------
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Does your jurisdiction hold any toxic roundup days or collect any household hazardous waste? 

Yes: __ No: 

If so, list the types of materials and the quantities collected: 

Category Type of Waste Collection Center Waste Volumes Collected (pounds) 

I. Flammable & Flammable Solid/Liquid 
Poison Bulked Flammable Liquids 

Oil-Based Paint 
Poison (Exel aerosols) 
Reactive & Explosive 

2. Acid Inorganic Acid 
Organic Acid 

3. Base Inorganic Base 
Organic Base 

4. Oxidizer Neutral Oxidizer 
Organic Peroxides 
Oxidizing Acid 
Oxidizing Base 

5. PCB - containing PCB Containing Paint 
Other PCB Waste 

6. Aerosol Corrosive Aerosols 
Flammable Aerosols 
Poison Aerosols 

7. Reclaimable Antifreeze 
Car Batteries e 
Fluorescent Bulbs 
Latex Paint 
Motor Oil/Oil Products 
Oil Filters 
Mercury (Metallic) 

8. Other Medical Waste 
Household Batteries 
Other 

9. Asbestos 

Grand Total Collected 

Comments: 
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2. 7 Emergency Spill Response (DAMP Section 5.2.8) 

Emergency spill response staff and resources have been identified in prior reports. 

2.7.1 Authorized Inspector Designations 

Per the adopted Water Quality Ordinance, please provide the following information regarding 
the designated authorized inspectors. If your jurisdiction is either conducting all or part of the 
Authorized Inspector's duties per the adopted Water Quality Ordinance, please indicate who 
those individuals are: 

Department 

2. 7.2 Incident Investigation Summary 

Please provide the following information regarding the water pollution incidents that have been 
reported within your jurisdiction. In order to avoid duplication of reporting figures, please only 
use one category per incident (ie: if a complaint was received by city staff but referred to the 
County of Orange for inspection and follow up, report that figure in the Referral category only). 
For the purposes of this section please use the following guidelines. 

• Notification - An incident that is reported to the municipality that does not require any 
follow up such as an investigation or an enforcement letter. This would include any incidents 
where the material did not enter the storm drain system and was in the process of being 
cleaned up. 

• Complaint - A minor incident that is reported to the municipality that requires an 
investigation within a few days. This would include complaints where the discharge is 
alleged to have already occurred but is not posing an immediate threat to the storm drain 
system. Examples of this may include: oil leaking from vehicles parked on the street, past 
pool water discharge, past discharge from a residence/facility. 

• Response Request - An incident that is reported to the municipality that requires an 
immediate investigation/response due to the threatened release/impact to the storm drain 
system. 
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• Referral to County of Orange - The complaint was referred to and handled by a County of 
Orange authorized inspector. 

Investigation Summary: Please indicate how many of the following types of water pollution 
incidents were reported within your jursidiction. 

Type of Incident Total Reported 
Notification 
Complaint 
Response Request 
Referral to County of Orange 

2.7.3 Enforcement Summary 

Please provide the following information regarding the follow up actions to the water pollution 
incidents that have been reported within your jurisdiction. For the purposes of this section please 
refer to the definitions within Section XI of the Enforcement Consistency Guide. 

A. Enforcement Summary: Please indicate how many of the following types of enforcement 
options have been utilized within your jurisdiction. 

Type of Enforcement Total 
Educational Letter (EL) 
Administrative Enforcement 

• Notice of Noncompliance (NON) 

• Administrative Compliance Order (ACO) 

• Cease and Desist Order (CDO) 
Criminal Enforcement 

• Misdemeanor (Mis) 

• Infraction (Inf) 

• Issuance of Citation (IOC) 
Other 

B-10 

e 

0012105



B. Of the above enforcement options, please provide information regarding the number of repeat 
violators and the incremental enforcement actions taken against them. For the Violator column 
please only identify if it is a resident or business and then check the column(s) that identify the 
incremental enforcement actions that have been taken against them. 

Violator EL NON ACO CDO Mis Inf IOC Other 

C. Please provide the following information regarding any prosecutions that are either currently 
underway or that have been settled: 

Name of Resident/Business 
Address of Resident/Business 
Contact at Resident/Business 
Pollutant of Concern 
Nature of Violation 
Status of Judgement/Settlement 
Nature of Judgement/Settlement 

Name of Resident/Business 
Address of Resident/Business 
Contact at Resident/Business 
Pollutant of Concern 
Nature of Violation 
Status of Judgement/Settlement 
Nature of Judgement/Settlement 

Name of Resident/Business 
Address of Resident/Business 
Contact at Resident/Business 
Pollutant of Concern 
Nature of Violation 
Status of Judgement/Settlement 
Nature of Judgement/Settlement 
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2.8 Fertilizer and Pesticide Management (DAMP Section 5.2.9) 

Complete Attachment 1: Fertilizer and Pesticide Management Annual Report 

DAMP Section 6, Public Education/Information 

2.9 Public Education (DAMP Section 6.3) 

Describe the steps taken by the City in the last year to further public education pertaining to 
stormwater quality. Include materials developed or distributed and list with brief descriptions 
any events I workshops / activities attended or coordinated or any other relevant actions taken. If 
none, please state. 

Events held: 

Workshops: 

Activities attended: 

Materials developed: 

Materials distributed: 

Other: 
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DAMP Section 72 New Development 

2.10 Water Quality Management Plans Summary (DAMP Section 7.5) 

The information in this section is necessary for the completion of the Report of Waste Discharge. 
Based upon which Regional Board jurisdiction your municipality resides in, provide the 
following information for the reporting period: 

Santa Ana Region 
San Diego Region 

November 15, 1996 - June 30, 2000 
April 15, 1997 - June 30, 2000 

How many Water Quality Management Plans (WQMPs) have been approved within your 
jurisdiction during the reporting period? 

What is the total acreage covered by the implemented WQMPs? -----------

In the following tables, provide a summary of the total number of each of the structural and non
structural controls that have been implemented within your jurisdiction as a part of a WQMP. 
Definitions of each of the controls can be found in Appendix G of the Drainage Area 
Management Plan. 

Routine Structural Controls (Sl - S16) 

Type of Structural Control Total Number Implemented 
S 1 - Filtration 
S2 - Common Area Efficient Irrigation 
S3 - Common Area Landscape DesiQtl 
S4 - Community Car Wash Racks 
SS - Wash Water Controls Food Prep Areas 
S6 - Trash Container Areas 
S7 - Self-Contained Areas Washing/Steam Cleaning 
S8 - Outdoor Storage 
S9 - Motor Fuel Concrete Dispensing Areas 
S 10 - Motor Fuel Dispensing Area Canopy 
S 11 - Motor Fuel Interruptable Drainage 
Sl2 - Enemv Dissipator 
S 13 - Catch Basin Stenciling 
S 14 - Diversion of Loading Dock Drainage 
S 15 - Inlet Trash Racks 
Sl6 - Water Quality Inlets 
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Routine Non-Structural Controls (Nl - N16) 

Type of Non -Structural Control Total Number Implemented 
Nl - Education POA 
N2 - Activity Restrictions 
N3 - Common Area Landscape Management 
N4 - BMP Maintenance 
N5 - Title 22 CCR Compliance 
N6- Local Industrial Permit Compliance 
N7 - Spill Contingency Plan 
N8 - Undenrround Storage Tank Compliance 
N9 - Hazardous Materials Disclosure Compliance 
NIO- Uniform Fire Code Implementation 
Nl 1 - Common Area Litter Control 
Nl2-Employee Training 
N13 - Housekeeping of Loading Docks 
Nl4- Common Area Catch Basin Inspection 
Nl5 - Street Sweeping 
N 16 - Commercial Vehicle Washing 

In addition to the above mentioned routine structural and non-structural BMPs, identify any 
"special" structural BMPs that may have been implemented in the table below: 

"Special" BMPs Summary 

Name of project where BMP was required 
Watershed where project is located 
Identify what "special" BMP was required 
Identifv the targeted pollutant of concern 

Name of project where BMP was required 
Watershed where project is located 
Identify what "special" BMP was required 
Identify the targeted pollutant of concern 

Name of project where BMP was required 
Watershed where project is located 
Identify what "special" BMP was required 
Identify the targeted pollutant of concern 
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2.11 Education Materials (DAMP Section 7.5) 

Has your city, in addition to the routine distribution of educational materials, ever conducted 
special education initiatives (e.g. workshops, seminars, etc.) for developers and contractors to 
promote awareness of stormwater quality issues and requirements? 

Yes: No: --- ---

If so, describe when and what education initiatives were conducted? 

DAMP Section 8, Construction 

2.12 Construction Activities Summary (DAMP Section 8. 7) 

Provide the following information and/or your limits in being able to provide the information so 
that an effective record keeping system can be established among the municipalities. 

Construction Activities Summary 

Tvoe of Activitv Total Number 
Grading Permits Issued 
Construction Permits Issued 
Sites > 5 acres 
Site Inspections Conducted 
Citations Issued 

Note any limitations in your ability the report the above information: 
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Additional Information 

2.13 Identification of Facilities Subject To The Industrial Activities Storm Water General 
Permit During the Development Approval Process. 

Indicate if your city has a mechanism in place for identifying new businesses by Standard 
Industrial Classification (SIC) codes which would allow the identification of those businesses 
that are subject to the Industrial Activities Storm Water General Permit. 

Is there a mechanism in place to identify new businesses by SIC code? 
Yes No ---

If yes, please indicate the mechanism by which these businesses are identified 

If no, please indicate the impediments to obtaining this information 
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2.14 Additional Technical Information Requests and Special Studies 

Indicate below if your city has been included in a 13267 letter requesting additional technical 
information or a cleanup and abatement order from the Regional Water Quality Control Board. 
Please indicate sped.fically what activities have been conducted within your jurisdiction even if 
the County of Orange took the lead in gathering the information or preparing the response . 

Ch kth ec b "f . h b . 1 d d. e appropnate ox I your city as eenmc u e ma: 
Request for a 13267 letter 
Cleanup and Abatement Order 

Summarize what the 13267 letter was requesting or cleanup and abatement order was addressing: 

The additional studies or technical information that have been conducted or provided include: 
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3.0 ENVIRONMENT AL PERFORMANCE REPORT 

3.1 Introduction 

To comply with the NPDES Pennits, a program has been developed to utilize the expertise of 
each facility manager to control the discharge of pollutants to stonnwater from municipal 
facilities. The program objectives are to: 

1) determine which operations are the most significant contributors to stormwater 
pollution; and then to 

2) identify significant issues at each facility and develop and implement action plans to 
control the discharge of pollutants. 

3.2 Instructions 

This program was initiated with the 1996/97 Annual Stormwater report and will be an ongoing 
effort to identify and improve the activities at municipal facilities with respect to environmental 
performance. To assist facility managers, the following forms (See Attachment 2) were 
developed: 

• Form 1 - Decision Table to Detennine Significance, 
• Form 2 - Significant Issues Action Plans and Updates 

A description of how to use these forms is provided below. 

This program requires that every year each municipal facility manager needs to: 

1) Review the Form 2 that was submitted in FY 1998/99 (Significant Issues Action 
Plans and Updates) and identify which action plans have been completed and/or note 
the progress that has been made towards completing the action plans; 

2) If all five significant issue action plans are still in progress STOP HERE. 
(note: remember that an end date has been identified previously for each action plan) 

If less than five significant issues action plans are still in progress continue; 

3) Re-evaluate the facility using the three blank Form l's provided and the Form l's 
completed in FY 1998/99 to detennine if there are any additional significant issues 
that need to be addressed; 

4) If there are no more significant issues to be addressed according the criteria set forth 
in Form 1, check the box indicating that on the blank Fonn 2; 

5) If there are additional significant issues that need to be addressed at that facility, 
identify those issues on the blank F onn 2 so that a total of five significant issues are 
either being addressed for the first time or are still in progress from the last reporting 
period; 
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6) Develop and implement an action plan on the blank Form 2 for each new significant 
issue that needs to be addressed at that facility ( copies can be made of Form 2 for 
additional action plans); 

3.3 Form 1: Description 

Form 1 is comprised of three tables which represent operations at municipal facilities that could 
contribute to stormwater pollution. Any given facility may conduct one or more (or none) of the 
operations described. Facility managers should complete only the tables that reflect operations 
at the facility. The operations identified for review as part of the Environmental Performance 
Reporting program include: 

• Hazardous Materials Stored or Handled On-Site 
• Waste Stored or Handled On-Site 
• Vehicle and Equipment Maintenance Operations 

For each table, a number of potential ISSUES have been identified that could contribute to 
stormwater pollution. The ISSUES identified include: 

Hazardous Materials Stored or Handled On-Site: 
• Leakage from Fluid Transfer Areas - Leaks or spills associated with operations such as liquid 

dispensing, mixing of pesticides or herbicides, paint mixing, etc. 
• Leakage from Storage Containers - Areas where containers or tanks are currently or have 

historically leaked. 
• Spills Outside Containment Areas - Areas outside containment where spills of materials have 

occurred. 
• Material Storage - Areas where materials such as asphalt, sand, or gravel are stored. 

Waste Stored or Handled On-Site: 
• Spillage of Waste - Areas where solid or hazardous waste have been spilled, including 

hazardous waste storage areas, trash bins etc. 
• Leakage from Stored Waste - Areas where waste containers have leaked. 
• Waste Storage - Areas where waste such as street sweepings, composting, trash, debris, etc. 

are being stored or stockpiled. 

Vehicle and Equipment Maintenance Operations: 
• Large Spills (Greater than 10 Gallons) - Areas where spills of more than 10 gallons have 

occurred or has the potential to occur. This may include tank loading overflows, container 
spills, etc. 

• Small Spills (Less than 10 Gallons) -Areas where drips or overflow materials have or have 
the potential to occur. This may include vehicle leaks, fuel dispensing overflow, etc. 

• Equipment/Vehicle Washing Wastewater Discharge - Areas where vehicle and equipment 
washing occurs. 
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3.4 Form 1: Instructions 

To comply with the program, facility managers must: 

1. Identify which forms need to be completed. 
2. Identify the ISSUES relevant to the facility on each form. 
3. For each ISSUE, the facility manager should inspect the facility, completing each column. 

The information to be provided in the columns includes: 

• Column 1 - Location: Identify the source or location for each ISSUE located at the facility 
( e.g. oil storage area in northwest comer of maintenance yard) 

• Column 2 - Does the activity result in a discharge that could flow off-site during dry 
weather? Dry weather flows may include irrigation runoff, vehicle washing, street sweeping 
wastewater, etc. (NOTE: Irrigation runoff should only be noted if it has the potential to pick 
up pollutants before it flows off-site.) 

• Column 3 - Does the activity result in materials or residue being exposed to stormwater? 
This may include storage of materials, spill residue, oil from leaking vehicles, etc. 

• Column 4 -Are structural controls in place to prevent exposure of materials or residue to 
stormwater? Structural controls may include roofs, berms, covers, etc. 

• Column 5 - Are non-structural management practices in place to reduce exposure of 
materials or residue to stormwater? Non-structural controls include sweeping, inspections, 
spill cleanup procedures, etc. 

• Column 6 - Are stormwater treatment practices employed? Stormwater treatment practices 
include oil/water separators, detention basins, etc. 

• Column 7 - Would additional structural or non-structural controls result in a significant 
improvement in stormwater quality? Determine if you have implemented all feasible 
controls to reduce stormwater pollutants. 

• Column 8 - Is there a potential economic incentive associated with addressing the issue? 
Economic incentives may be related to savings in water usage, waste disposal, energy usage, 
etc. 

• Column 9 - Is there a benefit to the surrounding community associated with addressing the 
issue? Benefits may include reduction in debris and/or pollutants to local stormwater that 
may come into contact with residents. 
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• Colwnn 10 - Based on the previous questions, do you consider exposure of pollutant residues 
to stormwater or dry-weather discharges to be significant? Each facility will be required to 
identify five ISSUES which are considered to be significant. A Significant Issues Action 
Plan (blank Form 2) must be prepared for the ISSUES identified. 

The determination of whether a discharge is significant depends on each facility's situation. 
Facility managers should discuss with employees, city representatives or County Stormwater 
Program staff to determine whether an ISSUE is significant. Dry-weather discharges which are 
not covered by a discharge permit should be considered significant. 

3.5 Form 2: Instructions 

The first page of Form 2 (completed Form 2) includes the significant ISSUE action plans that 
each facility manager identified in the previous annual status report. The second page of Form 2 
(blank Form 2) includes additional space to allow each facility manger to continue to address 
additional significant ISSUES each reporting period until all ISSUES have had action plans 
developed and implemented. There is also a box provided on Form 2 which allows the facility 
manager to note if there are no more significant ISSUES to address at that facility based on the 
criteria set forth in Form 1. 

As described above in section 3.2, each facility manager needs to: 

1) identify on the completed Form 2 which action plans have been completed and/or 
note the progress that has been made towards completing that action plan; 

2) if there are additional significant ISSUES that need to be addressed at that facility, 
identify those ISSUES on the blank Form 2 so that a total of five significant ISSUES 
are either being addressed for the first time or are still in progress from the last 
reporting period; 

3) develop and implement an action plan on the blank Form 2 for each new significant 
ISSUE that needs to be addressed at that facility (copies can be made of Form 2 for 
additionlJ.l action plans); 

4) check the box provided to indicate if there are no more significant ISSUES for that 
facility. 

For each new significant ISSUE that is now going to be addressed, the facility must prepare an 
Action Plan using the blank Form 2. The Action Plan requires (1) an objective, (2) a date of 
completion, and (3) actions to be implemented to reach the objective. A description of the 
procedure is provided below. 

• Objective and Date of Completion: An objective is required for each significant ISSUE 
identified. The objective should be specific, and a time frame for completion should be 
identified. For example: "To reduce the discharge of solids from the materials handling area 
by November 2000." 
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• Actions: Actions are specific steps that will be taken to reach the objective. For example, 
the actions may include daily sweeping, utilization of best management practices, 
construction of a berm, etc. 
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4.0 FISCAL ANALYSIS 

4.1 Description 

The permits require the Co-Permittees to prepare and submit a unified fiscal analysis to the 
Executive Officer of the Regional Board. The Fiscal Analysis shall be submitted with the 
Annual Report document no later than November 15 of each year and shall, at a minimum, 
include the following: 

Each Co-Permittee's expenditures for the previous fiscal year; 
Each Co-Permittee's budget for the current fiscal year; and 
A description of the source of funds. 

The Fiscal Analysis is intended to depict as accurately as possible, all NPDES compliance 
related costs for each Co-Permittee. Reported costs must include the costs ofCo-Permittee 
operations and contracted services. 

4.2 Form Instructions 

Information is requested related to Capital Costs and Operations and Maintenance Costs. These 
costs are to be reported on the attached forms and must provide (I) actual expenditures for 
DAMP related programs in the previous fiscal year (FY99-00) and (2) budgeted expenditures for 
the current fiscal year (FY00-01 ). The cost data must also distinguish between pre-existing 
programs (programs that contribute to pollutant control that were in-place prior to permit 
issuance) and programs that have been implemented specifically in response to the DAMP. 

Procedures for completing the forms are as follows: 

• Under the "Existing Program," list the costs of those pre-existing programs which contribute 
to pollution control and were generally in-place prior to the advent ofNPDES requirements. 
Under "DAMP Portion," list any additional cost for each program, beyond "Existing 
Program" costs required to meet DAMP specifications. If no program existed prior to 
DAMP implementation, list the total cost under this column. 

• List the costs for contracted operations under Operations Costs, and note under comments 
that the item was contracted. Do not attempt to break out capital costs from contracted items. 

• Estimates should be used where accounting systems do not provide sufficient information 
and this data should be identified as an estimate. Do not include the "shared costs" which 
constitute each city's contribution to the activities performed by the County on behalf of the 
Co-Permittees. This information is evaluated separately. 
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Regarding specific cost categories: 

Environmental Performance Report: Include in the Environmental Performance box, the cost 
of any facilities improvements that may have contributed to protection of stormwater quality, 
such as roofing of a waste storage area, installation of a storm drain system clarifier, etc. Also, 
provide the costs of any management/procedural/material changes such as a switch from a lead
based to a non lead-based traffic paint; 

Public Property and Street Chemical Spill Response: This section refers to the costs of 
responding to chemical releases that threaten or directly affect the storm drain system. 
Responsibility for chemical spill response may be assigned to the County of Orange Flood 
Control District, Fire Department and/or designated staff within the public works function with 
access to the services of a hazardous waste hauler (through an on-call contract) for large spills. 
Reported costs should be specific to this activity, including the cost of maintaining a fire 
department hazardous materials team capability, training for non-fire department personnel and 
any special equipment requirements (e.g., a dedicated spill response vehicle), and the value of 
any on-call contracts for spill response and clean-up. 

Pesticide and Fertilizer Management: Under "DAMP Portion," include the fiscal impact from 
implementing the "Management Guidelines for use of Fertilizers and Pesticides" developed for 
the Co~Permittees as part of the DAMP. 

Requiring New Development BMPs and Requiring Construction BMPs: Under "DAMP 
Portion," include the fiscal impact of implementing the development processing requirements 
specified in Appendix G. 

BMPs Incorporated Into Public Works Capital Projects: Under "DAMP Portion" include 
any additional costs to public works construction projects from compliance with Appendix H. 
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CAPITAL COSTS 
(Land, Large Equipment and Structures) 

DAMP 1999/00 FY Costs Projected 2000/0 I Costs 

Cost 
Elements 

Attributable to Pre-existing Attributable to Pre-existing 
DAMP Program DAMP Program 

Supportive of Program Administration 
(DAMP Section 2.0) 

Litter Control 

MUNICIPAL 
ACTIVITIES 

(DAMP Section 5.0) 
Recycling 

Drainage Facility 
Maintenance 

Catch Basin Stenciling 

Street Sweeping 

Environmental Perfonnance 

Public Property & Street 
Chemical Spill Response 

Pesticide & Fertilizer 
Management 

PUBLIC Nonpoint Source Pollution 
INFORMATION Awareness 

DAMP (Section 6.0) 
Household Hazardous 

Waste Collection 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection) 

ILLICIT CONN./ Facility Inspection 
DISCHARGE ID & 

ELIMINATION 
(DAMP Sec. I 0.0) 

Other Efforts to Identify & 
Eliminate Illicit 

Connections 
BMPS INCORPORATED INTO PUBLIC WORKS 

CAPITAL PROJECTS 

TOTALS 
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OPERATION AND MAINTENANCE COSTS 

DAMP 1999/00 FY Costs Projected 2000/01 Costs 

Cost Elements 
Attributable to Pre-existing Attributable to Pre-existing 

DAMP Program DAMP Program 
Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

MUNICIPAL 
ACTIVITIES 

(DAMP Section 5.0) 
Recycling 

Drainage Facility 
Maintenance 

Catch Basin Stenciling 

Street Sweeping 

Environmental Performance 

Public Property & Street 
Chemical Spill Response 
Pesticide & Fertilizer 
Management 

PUBLIC Nonpoint Source Pollution 
INFORMATION Awareness 
DAMP (Section 6.0) 

Household Hazardous 
Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection) 

ILLICIT CONN./ Facility Inspection 
DISCHARGE ID & 

ELIMINATION 
(DAMP Sec. 10.0) 

Other Efforts to Identify & 
Eliminate Illicit 

Connections 
BMPS INCORPORATED INTO PUBLIC WORKS 

CAPITAL PROJECTS 

TOTALS 
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FUNDING SOURCES 

DAMP FUNDING SOURCES 

FISCAL YEAR FISCAL YEAR 
1999-2000 2000-2001 

(Projected) 
GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING 
ITEM 

GASTAX 

SPECIAL DISTRICT FUND 

OTHERS (specify) 
Benefit Assessment 

Sewer & Storm Drain Maintenance 
Fee 

TOTALS (must add up to 100%) 
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Attachment 1 

Supplemental Information: Fertilizer & Pesticide 
Management 
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Attachment 1 
Supplemental Information: Fertilizer & Pesticide Management 

Fertilizer Management 

1. Who manages the fertilizers in your jurisdiction? 

City Personnel ____ _ Contractor _____ (please list the name of the contractor) 

2. Have any of the soils in your jurisdiction ever been tested for compatibility with the 
fertilizers being used (Section 2.3 .1 )? 

Yes __ No __ 

If so, please indicate when the testing occurred: 

3. Have qualified fertilizer specialists ever been consulted regarding: (this can include your 
contractor if they have been consulted regarding these items) 

A. fertilizer application rates or timing (Sections 2.3.2 and 2.3.3)? 

Yes __ No 
--

B. application methods of fertilizers (Section 2.4)? 

Yes __ No __ 

C. storage of fertilizers (Section 2.5)? 
Yes __ No 

--

D. handling of fertilizers (Section 2.5)? 
Yes __ No __ 

If so, please indicate when the last consulting occurred: 

4. Were organic (compost, peat or mulch) or slow release fertilizers used (Section 2.2.2)? 

Yes __ No --
Were organic or slow release fertilizers used to a greater extent than in previous years? 

Yes __ No __ 

5. Have fertilizer storage facilities been upgraded to meet the recommendations of Fertilizer 
Management Guidelines (Section 2.2.2)? 

Yes __ No __ 
If so, how and when did the upgrade occur? 
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6. Did you or your contractor have any spills of fertilizers in your jurisdiction in the last 

year? Yes __ No --
If yes, explain the circumstances and the steps taken to mitigate the situation ( attach a 
separate sheet, if necessary, or a copy of the incident report). 

7. In the course of the last year, over how many acres of land were applied with fertilizers? 
Acres 

8. Please list the types and quantities of fertilizers that were applied in your jurisdiction. 

Tvoe of Fertilizer Amount Applied (note units) 

B-30 

0012125



II. Pesticide Management 

1. Who manages the pesticides in your jurisdiction? 

City Personnel ____ _ Contractor _____ (please list the name of the contractor) 

2. Have all of the pest control personnel (applicators) obtained Qualified Applicators 
Licenses from the state (Section 3.3.2)? 

Yes __ No 

If no, have they completed the County's equivalent training program (Section 3.3.3)? 

Yes __ No 

3. Have any of the soils in your jurisdiction ever been tested for compatibility with the 
pesticides being used (Section 3.3.7)? 

Yes __ No 

If so, please indicate when the testing occurred: 

4. Has a qualified state-licensed pest control advisor ever been consulted regarding 
appropriate pesticide use (Section 3.3.1)? 

Yes No --

If so, when did that occur? ______________________ _ 

5. Have the recommendations been implemented, as referenced in the Pesticide 
Management guidelines, for creating accident mitigation plans in the event of a spill 
(Section 3.3.4 and 3.3.5? 

Yes No 

6. Have the recommendations been implemented, as referenced in the Pesticide 
Management guidelines, for the following? 

A. periodic inspection and cleaning of pesticide application equipment 
(Section 3.3.6)? 

Yes __ No 

B. periodic inspection of contracted and/or in-house pest control crew 
activities (Section 3.4.1 )? 

Yes __ No 

If so, when did the last inspections occur?-----------------

If not, explain. __________________________ _ 
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7. Were the appropriate measures ever implemented for the following, as recommended in 
the Pesticide Management program? 

A. applications of pesticides (Section 3 .4) Yes No 

B. storage of pesticides (Section 3.5.1)? Yes No 

C. disposal of pesticides (Section 3.5.3)? Yes -- No 

D. transportation of pesticides (Section 3.5.2)? 
Yes __ No 

If so, when were the measures completed? ________________ _ 

If not, explain ---------------------------
8. In the course of the last year, to how many acres of land were pesticides applied? 

Acres ---

9. Have you (or your contractor) had any spills or other releases of pesticides in your 
jurisdiction in the last year? 

Yes __ No 

If yes, explain the circumstances and the steps taken to mitigate the situation (attach a 
separate sheet, if necessary, or a copy of the incident report). 

Submit a complete list of the pesticides you have used in the last year, noting any changes in the 
list from the previous year (indicate which pesticides contain restricted or Category One 
chemicals). 

Name of Pesticide Restricted or Category One Quantity Applied (note units) 
Chemical? 
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III. Integrated Pest Management 
Integrated pest management is the trend in vegetation management, which supports moving 
away from reliance on pesticides, and toward an integrated approach of limited pesticide use 
with more environmentally friendly pest control techniques. 

I. Does your jurisdiction currently implement Integrated Pest Management (IPM) 
techniques as recommended in the Management Guidelines for Use of Fertilizers and 
Pesticides (Section 4.0)? Yes __ No __ 

2. If any, list the specific alternatives to pesticides that were employed by your pest control 
crews in the last year. ( ex: natural predators, weeding, hoeing, manual removal, pruning 
& thinning of trees, etc.) 

3. Have your work crews reduced the number of pesticides in use in your jurisdiction in the 
last year as a result ofIPM? Yes__ No __ 

If yes, quantify the reduction(%). _______ _ 
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Attachment 2 

Environmental Performance Report 
Significant Issue Action Plans and Update Forms 
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Can Activity result in 
a discharge that could 

potentially discharge off-site 
during dry weather? Does the Activity result in 

ISSUE LOCATION residue being exposed to 
Types of discharges may storm water? 
include irrigation, vehicle 
washing, street sweeping 

runoff, etc. 

' 

Large Spills - Greater 
than IO gallons 

Small Spills - Less 
than IO gallons 

(vehicle storage. drips. 
overflow, etc.) 

Equipment/V chicle 
Washing 

Wastewater Discharge 

City: Prepared by: 

Facility: Date: 

P\S41~1i\\'MRI'\" XIS 

FORM 1 - Vehicle and Equipment Maintenance Activities 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 
Decision Table to Determine Significance 

Are structural controls in Are non-struc1ural Are storm 
place to prevent exposure management practices in place water treatment 
of residue to storm water? to reduce exposure of residues 1:irac1ices employed? 
(i.e., roofs. berms. covers) to storm water'! (i.e .. sweeping. (i.e .. oil/water 

inspections. spill clean-up separators, detention 
Identify types of procedures. etc.) basins, etc.) 

structural controls in place. 
If known, identify which Identify non-structural Identify treatment 

BMP it reflects. management controls in place. practices in place. 

Based on the previous 
questions, do you 

Would additional structural Is there a potential Is there a benefit to consider exposure of 
or non-structural controls economic incentive the surrounding residue to storm water 

result in a significant associated with community or dry-weather discharges 
improvement in storm addressing the associated with to be significant? (Dry-

water quality? issue? addressing the issue? weather discharges to 
the storm water system 
should be considered 

significant.) 

. 

--

+ 
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Can Activity result in 
a discharge that could 

potentially discharge off-site 
during dry weather? Does the Activity result in 

ISSUE LOCATION residue being exposed to 
Types of discharges may storm water? 
include irrigation, vehicle 
washing. street sweeping 

runoff, etc. 

Spillage of 
Waste 

Leakage from 
Stored Waste 

' 

Waste Storage (i.e., 
temporary stockpiling 

of street sweeping, 
mmposting, trash, 

debris, etc.) 

City: Prepared by: 

Facility: Date: 

•• 
P \S,4IJ~\MA Tl'RIAI. XI.S 

FORM 1 · Waste Stored or Handled On-Site 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 
Decision Table to Determine Significance 

Are structural controls in Are non-structural Are storm 
place to prevent exposure management practices in p I ace water treatment 
of residue to storm water? to reduce expo;ure of residues practices employed? 
(i.e., roofs, berms, covers) to storm water? (i.e .. sweeping. ( i.e .. oil/water 

inspections, ,pill clean-up separators, detention 
Identify types of procedures, etc.) basins, etc.) 

structural controls in place. 
If known, identify which Identify non-structural Identify treatment 

BMP it reflects. management controls in place. practices in place. 

Based on the previous 
questions, do you 

Would additional structural Is there a potential Is there a benefit to consider exposure of 
or non-structural controls economic incentive the surrounding residue to storm water 

result in a significant associated with community or dry-weather discharges 
improvement in storm addressing the associated with to be significant? (Dry-

water quality? issue? addressing the issue? weather discharges to 
the storm water system 
should be considered 

significant.) 
.,, 

. 

+ 
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Can Activity result in 
a discharge that could 

potentially discharge off-site 
during wy weather? Does the Activity result in 

ISSUE LOCATION residue being exposed to 
Types of discharges may stonn water? 
include irrigation, vehicle 
washing, street sweeping 

runoff, etc. 

leakage from Fluid 
Transfer Areas 

(e.g., drums) 

Leakage from 
Storage Containers 

Spills Outside . 

Containment 

Material Storage (i.e., 
drum, storage, asphalt 

piles, construction 
materials, etc.) 

Prepared by: 

· Facility: Date: 

P \S41JS\MA TERlAL XLS 

FORM 1 - Materials Stored or Handled On-Site 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 
Decision Table to Determine Significance 

Are structural controls in Are non-structural Are stonn 
place to prevent exposure management practices in place water treatment 
of residue to storm water? to reduce exposure of residues practices employed? 
(i.e., roofs, berms, covers) to storm water? (i.e., sweeping, (i.e., oiVwater 

inspections, ;pill clean-up separators, detention 
Identify types of procedures, etc.) basins, etc.) 

structural controls in place. 
If known, identify which Identify no,1-structural Identify treatment 

BMP it reflects. management controls in place. practices in place. 

Based on the previous 
questions, do you 

Would additional structural ls there a potential ls there a benefit to consider exposure of 
or non-structural controls economic incentive the surrounding residue to stonn water 

result in a significant associated with community or wy-weather discharges 
improvement in storm addressing the associated with to be significant? (Dty-

water quality? issue? addressing the issue? weather discharges to 
the storm water system 
should be considered 

significant.) 

+ 
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• 
Ci of: 

Facilit: 

Prepared By: 

Date: 

Significant Issue (From Form 1 ): 

I Objective and Target Date: 

Action Items 

Actions To Be Taken 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date 
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APPENDIXC 

NPDES STORMWATER PERMIT IMPLEMENTATION AGREEMENT 
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QAANGE COIJI.-T'f 

National Pollutant Discharge Elimination System 
Stor111water Permit Implementation Agre~ment 

Santa Ana/San Diego Regions 

; 'x ;"""Jf 
- This -AGREEMENT entered into as of this ; _, day of 
. ,,..,mblf , 1990 by the county of orange, (herein called the 

coUNT'i), the orange County Flood Control District (herein called 
the DISTRICT and the Cities of Anaheim, Brea, Buena Park, Costa 
Mesa, cypress, Dana Point, Fountain Valley, Fullerton, Garden 
Grove, Huntington Beach, Irvine, Laguna Beach, Laguna Niguel, La 
Habra, La Palma, Los Alamitos, Mission Viejo, Newport Beach, 
orange, Placentia, San Clemente, San Juan Capistrano, Santa Ana, 
seal Beach, Stanton, Tustin, Villa Park, Westminster, and 'iorba 
Linda (herein called the CITIES) establishes the responsibilities 
of each party with respect to compliance with National Pollutant 
Discharge Elimination system (NPDES) Stormwater regulations 
administered by the United States Environmental Protection Agency 
(EPA) under the authority granted by th• Clean Water Act (CWA) 
and its 1987 amendments, the Water Quality Act {WQA). 

UCI'l'Al.8 

Whereas 
Congress in 1987 amended Section 402 of th• Federal Clean 

Water Act (33 u.s.c.A. l342{p)) to require the federal 
Environmental Protection Agency to promulgate regulations for 
applications for peraits for stormwater discharges; and 

Whereas 
These permit regulations will require the control of 

pollutants from stonrwater discharges by requiring a National 
Pcllutant Discharge Elimination System permit which would allow 
the lawful discharge of stonrwaters into waters of the United 
states; and 

whereas 
These EPA regulations will require JrPOES pend ts for 

discharges from municipal stona severs on a system-wide or 
jurisdiction-wide basis, and 

Whereas 
Th• Legislature, in enactinq the OrancJe county Flood Control 

Act, created the orange County Flood control District to provide 
for the control of flood and storm watera, and 

Whereas 
The powers granted to the DISTRICT include carrying on 

technical and other investigations, examinations, or teats of all 
·kinds, making measurements, collecting data, and ukir19 analyses, 
studies, and inspections pertaininq to water supply, control of 
floods, use of water, water quality, nuisance, pollution, waste, 
and contamination of water, both within and without the DISTRICT: 
and t< E c E \ \J E 0 

sE~ , o r;~o 
c-1 
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;..~e:-eas 
':'he c::-:::::s, the COt.."NTY and t~e D!S:'R:C: · des i::-e t: deve:. :p 

an i.:itei;:-a ted stor:nwa ter discha::-ge ::ianage:ent p:-oq::-a:: w i ':~ t~e 
oc.: ec::-::.ve of i::ip:-ovinc; wat.e:- qual i ~y i:, ~he C:::t.:n-:y o ! c:-a~ge; a~: 

w~e::-eas . 
~!'le Califo:-nia State Wate::- Reso~:-:es Cont::-ol Soa::-d (CS~~ 

as desii;nee of t!'le !:?A has deleqa ':ed authori ':y to t!'le Regi;P
Wa te::- Quality Cont::-ol Boards-Santa Ana Region (RWQC3-S)u:tJ and San 
Diego Region (RWQCB-SCR) !or ad:inist::-at:ion o! t."'l.e N?OES St::::-::i 
wate::- pe:-:nit application process with.in <:he bounda::-ies o! t~e.:..::
Regions: and 

w'"he:-eas 
The COUNTY, DISTRICT and CI~!~S have been desi;-nated as eo

per:nittees by the RWQCBs; and 

Whereas 
The COUNTY has been designated as the lead Agency on ':..":.e 

-per.nits; and 

Whereas 
Cooperation bet~een the C!T!ZS, 'the COUNTY and the DISTRICT 

to jointly file applications for NPCES Stor:iwater per.nits is in 
t."'l.e best i:iterests of the c:T!ES, the COUNTY and the DISTRICT; 
and · 

Whereas 
The COtJ'N'I'Y is willing to share the expertise of its stat! 

with the CITIES so that they can join in seeking and i::nplementinq 
ce::-tain requirements of t."le NPDES Stor.water penits; and 

.. . . -
NOW THZREFORE:: The. parties hereto do mutually agree as follows:· 

I. Filipq Status. The ·cotrNTY, DISTRICT and CITIES will 
file • the applications for stor:vater pe:-:its as co
pe:.-:i ":tees. The COOHTY, the DISTRICT and eacb. 
individua1 city will be a co-permittee. 

II. Incorporation at Federal Guidelines. The te~ cf all 
applic:&l,le Federal and State guidelines, as presently 
vrit~en or as c:b.anqed during the lite ~t this agreement 
are hereby incorporated by reference and made a part ot 
this AGREEMENT and take precedence over any 
inconsistent terms of this agreement. Inc:cnsistenc:ies 
between the ter.:s of the permit and final !ede::al 
regulations are not applic:&Dle unless mandated by court 
order. 

III. peleqation j2f Responsibilities. Th• responsU,ilities 

..... cf each cf the parties shall be as follows: 

A. The COUNTY, on a cost-shared basis, shall 
administer system compliance by 

c- 2 
; 

0012136



• 

• 

• 

l. ? -e..,a-~:,g ;_..,,e-e..,-a- : -.., 2 ........ - .. .. a· --e-a- · -
- t" --· _ _.t""_ .... · ·- ---·· ~ •• ~ g, • • • • - - -:-- - -- • • c; 

2. 

3. 

budge~s. ~he budge~ year sha:: == ~~c:de -:~~ 
t~e !iscal year o! the CO~"N":'Y, :~ly : - =~~e 
JO. 

a. ':'~e par-:icipants shal- be oe:-:ni -:-:ec <:.c 
=eview and approve t~e ar.n~al ope=a-:~~g 
budget !o= t~e !o=-:~co:i~g yea=. 
C~i~e~ia !o~ app~oval shall ~e 
a:!:..=-:uative =esponses !==~ a ~ajor~-:y c! 
the co-pe=:i ttees TJhich. =ep=es e~t a 
~ajority of the pe=centage cont=ib~tion 
as desc=ibed in Section :V. ':'he COUh"':'Y 
and the OISTR!CT vill =e;:-es en:. one 
voting co-per:11it-:ee Yi.<:.h <:he:..= 
percentage cont:-ibution equal to t~e 
total of the COUNTY and t~e D!S:'RZC: as 
described in Section r,.;. The =eview' 
period shall be !=om Novembe= 1. to 
November JO of each yea::- vi th approval 
o! the final budget to be completed by 
December lS. 

b. The annual operating budget shall not be 
exceeded wi4:."iout prior consent of t.."ie 
majority o t the co.:.per:i'ttees which 
represent a majority o! the percentage 
contribution. 

Preparing compliance reports to the Regional 
Board and providing copies to the co
permittees • 

Preparing a draft system-wide Best Management 
Practices (BMP) Program report. 

4. Monitoring the implementation and ensuring 
the et!ectiveness of system-wide BMPs. This 
-will include field reconnaissance to evaluate 
st.~ctu=al a.nd procedural BMPs. An annual 
report to the RWQCB will be prepared 
presenting the results ot these evaluations. 

B. The DISTRICT shall, to the maximum extent 
practicable and· on a cost-shared basis except in 
paragraph 4 below, 

1. Perform the water quality and hydrogra.phic 
monitoring !or permit compliance. 

2. Administer the water pollution control 
program by enforcing the orang11 county Water 
Pollution Ordinance. 

3 • Develop uniform criteria !or annual 
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~nspec~:on c! ~:-ai~age !ac~::'::es. 

4. Per!o:-: i:,spections, at no c:::s-: '::) ':!':. 
c:-::~s o:- <:.he C~t,rlTY, en ':~cse !ac:.::.-::.es 
o.'ned :iy ':he o:sTR!C':' and c:, ':1\!:-::::.;:a.' 
separa-:e stor-:i sewe:-s in u:"'.:.:ico:-?c=, 
Countv. Contracts, !or such. :.:,s-:,ec~ 
'Ji thin C!?:~s may be unde:--:a:.Cen a': 

0

':!'le ~e 
expense o! the requesting city. 

C. The CI':'I!S shal 1, to the ::ax i.!'a\!:: ex-: e~-: 
practicable and at no cost to CO~'"NTY c:- c:s~:c:', 

l. I:ple::ent a !acili ty inspection p:-og:-a:i :..:, 
accordance with the uni!o:-:: c:-:-:e:-:..a 
developed ~y the DISTRICT, !or a.l! :n.!:ii::.pa: 
separate storm sewe::-s a.s de! i:"\ed by t!'lt. 
stor.nva ter permit a.nd vi th.i::, -:he 
jurisdictional boundaries o! ~at c:..ty. 

2. Submit to 4:-he COONTY, storm drain :naps wi t!'l 
periodic revisions wh.ich reflect thr 
::odlf ica.tions t..."'l.at were :na.de to the sto:-: 
d:-ain system. 

- . ... - 3. Prepare - watershed 
including: 

characterizations , 

a. Zoning designations and 

=. Identification ot areas where hazardous 
materials presently are or are suspe. 
to have ~een stored, manu!actur~d _ 
disposed ot. This shall include sites 
at which a hazardous material spill has 
oc:urred. 

· 4. Review, approve, a.nd implement system-vide 
BMPs. 

S. Eliminate or have eliminated, illegal/illicit 
connections t _o the stor: drain system.. 

6. Identity the legal authority tor control of 
discharges to the storm drain system. 

7. Provide to the COUNTY annual reports ( on 
terms provided l:ly the COO'NTY) and any other 
information needed to sa.tisty annual 
reporting requirements o t the RWQCBs. 

a. Adopt and enforce, or name DISTRICT as 
enforcer of a water pollution control 
ordinance, which prohibits non-NPOES 
permitted discharges to the municipal 
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- IV, 

e 

e 

--~~-&.K ~---- •e-e= SjS~e:. 

o. The cocrNTY shall, to the :axi=~= exte~t 
practicable a:,d a.<: no cos-: to the c::-::::s o:- t:ie. 
DISTRICT, under-:axe i:, ":.."le unincorpo:-ated a=eas o! 
the COONTY, all activities requi:-ed above o! the 
CI':'I!:S t!'lat a:-e not :-esponsibilities c! the 
DISTRICT as outlined in Section r::. B, 

Pro~~am Costs. '!'he :-esponsibilities !or pay:nent o! all 
shared costs o! equipment, se:-vices, cor.t:-acted 
analytical services, and t."le cost of t."le Regio:-.al 
Boa:-d per:its, shall be dist:-ibuted a:ong the 
DISTRICT, COUNTY and c:T!!:S as follows: 

pa't""':iei:;,ant 
DISTRICT 
CITIES + COUNTY 

P~~eeptage cont~ibut;on 
. 5 

95 

The individual percentage contributions trom each city 
and the coONTY shall be tunc:-:ions of their respective 
areas and populations relative to. those of the entire 
county. Each shall be cal=ulated as one hal! of the 
SUlll o! t.~e area and population fractions, multiplied by 
95.--~"!:xcluded are national torests, state parks, 
air;:,orts, land!ills, oceans, harbors, tidal bays and 
military installations. The contribution of the COONTY 
shall be calculated from unincorporated areas and their 
respective populations. 

Share in percent for City t l 
x, y, 

rXo;ot1 + rY;tot~ 
~-

(9S) -
x • area 
y • population 

tot• total population or area 
95 • total percentage excluding Flood Control 

District ccntr~ution 

Th• percentage shares shall be ea.lc:ulated by the COONTY 
EMA Environmental Rescurces Division tram popalation 
and area ·data. These calculations shall be completed by 
Hovumer 1 ct each year and shall 'be included in th• 
annual budget proposal. Th• initial percentage shares 
are presented in AttachlDent 1. 

The total ot aha.:e4 costs shall not exceed $1,000,000 
tor the first year of the p1091.aa. A deposit which 
constitutes a share percentage ot the total anticipated 
first year costs shall be required ot each city. Tne 
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=::)t.."N':'Y shal: se:-:d .:.:ivoi:es !o:.- t!"lese :e;:,cs.:. ts ':o t::.e 
c:-::Es .-ithi:i !S days of t.'le siqr.ing of t!'lis .>.-:;~;;~~"":' 
by the !oar~ o! Supe:-visors. Each city sna:: pay t::.e 
deposit within 45 days o! the date of the .:.:-:.vo.:.:e. 

!f at a:,y t.:.::ne du:-.:.:ig a given fiscal yea:.- ':!':e p:.-og:.-• 
costs exceed ':he sum of the deposits, the cot~":'Y sha.., 
sul:lm.it .:.:,voices <;o the c:':'I!S to :.-ecove:.- the de!ici-:. 
The sha:-e !o:- each city shall be pro:-ated acc::.-:i:,g -:o 
the !o!":lula above. Each city shall pay t!'le i:ivoice 
.-ithi:, 4S days of the billing date. 

':'he COCNTY shall prepare a fiscal year end acc:n.::-:.ti.ng 
within 60 days of the end of the fiscal yea:.-. :! the 
fiscal year end accounting results in costs (:,et o! 
interest ea:nings) exceeding t.'le su:1 of the deposits, 
the COt."NT'l shall invoice ea.ch city tor i':s p:.-o:.-ated 
share of t.'le excess cost. Ea.ch city shall pay the 
billing.wit.'lin 45 days of t.'le date of the i:,voice. !! 
't.he fiscal year end accounting results in ':he su:n of 
the de~osits exceeding costs (net of interest 
earnings), 't.he excess deposits will car:y for.a:.-d to 
reduce t.'le billings for the following year. 

After t.'le initial billing for· the. program, t.'le comm: 
shall invoice each .city for its annual deposit at the 
beginning (J'uly l) . of . each fi~cal year. Each city 
shall pay the deposit within 4S days of the date of the 
invoice. Each ci'ty' s deposit shall be based on their 
prorated share of the approved annual budget, reduced 
for any surplus identi!ied in the prior fiscal year end 
accounting. e 
Interest earned on the CITIES deposits will not be paid 
to the CITIES, but will be credited against the c:TIZ.S 
share of the program costs. 

Opon te::-:ination of the program a final accounting 
shall be performed by the COCNTY. If costs (net ct 
inte~est earnings) exceed the s'W:l of the deposits, the 
COUNTY shall invoice each city for its pr-orated share 
of the excess. Each city shall pay the invoice within 
45 days ot the date ot the invoice. It the SWIL ct the 
deposits exceeds the costs, the COC'HTY shall reimburse 
to each city its prorated share ot the excess, within 
45 days of the final accounting. Interest earnings are 
used to ot:set the CITIES share of program costs and 
will not be refunded to the CITIES. 

Each city and the COONTY shall bear the financial 
responsibility tor implementing the Program, within its 
jurisdictional boundarieS', as outlined in Section II:I. 
c. and o. 

The tiling tees tor the Permits shall be included in 

c- 6· e 
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• 

v. 

VII. 

Li!• ct t~• AG~l:.K%N":'. ~he ~i!e o! ~he 
be i~de!i:i:~e o=- as long as -:!"l.e 
c:i~pl.:.a:ice . 

.>.~;:u:~~':' s!".a:: 
•Q.1. :ia:-::!a-:es 

Addi 4:icna.l ?a.:-:ies. A.Ity ci-:y •hich bec:::ies s :~a-:: :-y 
~o -:his AG~.E:::~!?iT a!<:e:- ':!'le appli.ca-:.:.or.s !:::=- <:he 
ini-::al N?OES Sto:-::iwa-:er pe:-:ziits have been a~p:.-:ved a~~ 
ar.y c.:.-:y •hich becomes incorporated sha!l bec:me a co
pe=:ni -:-:ee on· <:.he N'POES Stor:n1Jater pe=-::ii ': iss-.ied =Y .:. -:s 
:-espec-:ive RWQCS and shall comply vi':h a:1 c! ':he 
provisions of -:his AG~~~NT. ~he date o! i~i-:ia':io~, 
to::- de-:e~ining participant costs !o-= ne.·~y 
inc:!r)o:.-a-:ed C!~!!S shall be -:he date o! inc:=-?c:.-a-:~on, 
and !or a city signing after NPOES Stor.nva -:e= pe:-:i-: 
app-=oval i': shall be the date of the i~.:.-:ial 
application !or ~~e NPOES Stor:water pe:-:i-:.. ~e cos-:.s 
!o:: adc.ing the additional parties to ":.he p:.-og:-a.::i, 
including additional per:it and processing !ees, shall 
be ?aid by the added party. Monies to be rei::ibursed to 
the existi:1g co-pe:-:ni ttees shall be c::-ec.i ted to thei: 
:-es?ective annual prog:-am operating !ees for ":he 
following budget year. 

Wi thd:&val !:c:,a tba AGRE!X%N'1'. A participant may 
vi-:hdraw from the AG~EEMl:NT 60 days subsequent to 
w-ri tten notice to the COUNTY." The COUNTY will notify . 
the remaining co-pe~ittees vithin 10 business days ot 
receipt ot the withdrawal notice. The withdrawing 
partiei-pant shall agree to tile tor a separate pe::-:11i t 
and to comply with all of the requirements established 
by the RWQCB{s). In addition, withdrawal shall 
constitute forfeiture ot the withdrawing participant's 
deposit for the budget year ot withdrawal. The 
vi thdrawing participant shall be responsible for all 
lavtul!y assessed penal ties as a consequence o ! 
.1i t.~drawa.l. The cost allocations to the remaining 
members vill be recalculated in the tolloving budget 
year. 

VI!I. Hon-ccaplia:ce with Per:it Raquir•••:ts. Any 
participant found in non-compliance with the conditions 
of the permit . within their jurisdictional 
responsibilities shall ba solely lial:11• tor any 
lawfully assessed penal ties, pursuant to ·Section 13 J a 5 
ot the Water Code. Common penal ties shall be 
calculated according to the formula outlined in Section 
rv. 

IX. Legal Actio:/Coats/Attornay ~•••• Where any legal 
action is necessary to en~orca any provision hereof tor 
damages by reason of an alleged breach ot any 
provisions of this AGREEMENT, the prevailing party 
shali be entitled to receive from the losing party all 

• C-7 
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1it:iqat:ion and collect:ion expenses, ad:inis:::-a:ive 
cost:s, wit:ness fees and cou:=-: cost:s. 

X. AA•nd::en ts to th• ACilU!!ZXZN'!'. ~is .>.Ciil~~N':' :a. y ::e 
a:iended by consent: of a maj o::-:. ':y of the co-pe::-:~ ':':ees 
which represent a ::najority of the per:en:a~, 
contributions as described in Section :v. =he c~~"'N'!IIII' 
ana the DISTRICT will represent one vcting co-pe:-:nittee 
with a percentage contribution ec;ual to t~e su:: of the 
individual contributions of the COv'"NTY and CIS':'R!CT as 
described in Section IV. No a:end::nent -:o this 
AGR!:~MZNT shall be effective unless it is in ·r.-iting 
and signed by the duly authorized represent:a.-::.ves c! 
the majority o! co-per.:ittees. 

XI. Authorized signatories. The county Cirector c! ?ublic 
Works and the respective City Engineers or Cirec':ors of 
Public Works, shall be authorized to exec~t:e the 
application(s) for ~POES Stor.11water per:it{s) and take 
all 01:her procedural steps necessary to ! ile the 
application(s) for NPOES Stor:ziwater per.:it(s). 

XII. Notices. All notices shall be deemed duly given i! 
delivered by band: or three (3) days after deposit in 
the U.S. Mail, postage prepaid. 

XIII. Gcverninq I.av. This AGREEMENT will be governed and 
construed in accordance with laws of the State of 
California. It any provision or provisions of this 
AGREEMENT shall be held ·to be invalid, illegal or 
unenfarcea.l::ile, the validity, legality a~ 
enforceability of t.~e remainjng provisions shall not ~1 

any way be affected or impaired here.by. 

::av. consent to Breach :ot Waiver. No ter:: or prevision 
hereof shall be deemed waived and no breach excused, . 
unless- such waiver or c=nsent shall be in writing and 
signed by the co-permit~ee to have waived or consented. 
Any consent by any co-per::ittee to, or waiver ot, a 
l::ireach by the other, whet.~er express or implied, shall 
not constitute a consent to, waiver of, or ex~~se ·ror 
any other different or sul:lsequent breach. 

xv. 

XVJ:. 

Applic:uility of Prier Ac;:•e•e:t•. This document 
constitutes the entire AGREEMENT between the co
permittees with respect to the sw:,jeet matter; a.ll 
prior agreements, representations, statements, 
negotiations and undertakings are superseded herel::iy. 

zzec:utioia cf the AGUZXZll'l'. This ~ 1ay be 
execut.ed in counterpart and the signed counterparts 
shall constitute a single instrument. 

8 
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IN WITNESS WHER!OP', this AGREEMENT haa been executed as o! 
the day and year first above written. 

SIGNED AND CERTIFIED T~T A cr;:,yr: 
THIS DOCUMENT HAS BE~~· ';:~~1£.~J-~O 

THE CHAIRMAN OF THE 68A?.D 

LINDA D. RU",,, r 2-. tf 'io 
Clerk of the Board ot Si.'Oervisors 

County of Orange. Cahtorn,a 

COUNTY ~PANGE~ 
By ~41" 

Chairperson, Board of Supervisors 

ORANG! CP1JNTY 'IDQ.,.~r..o_c __ .,,, CL DIS_TRIC'T 

By~~ 
Chairperaon, Board of Supervisors 

SIGNED AND CERTIFIED THAT A C:OPY or 
THIS DOCOMENT HAS BEEN DELIVERED TO 

THE CHAilUWf 01' · THI BOARD, 

LIHDAD.lttJTH , .. · /2' ·"ib 
Clerk of tbe Board of Superviaora 

county of orange, C&lifornia 

APPROVED AS TO FORK: 
ADRIAN IaJYPER, CO'OHTY C:01:JHSEL 
ORANGE COOHTY, RIMIA 

IO-/f.fO 
Date 

c-, 
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Cltr or An•ll•l• 

Ir~ CN ,J, />..« 
r Nano9or 

APPROVED AS TO~ 

~• ~ i)Et'-'I""'/. 
C tr Attomo 

APPROVl:O AS TO FORN r 
,/ 

t~ /. ?#,,/, -/' tyAttorn•r . 

::~ ... , 

• 

ATTEST: 

~ n,. e,,.~ 
CLtr clerk 

APPROVED AS TO FORH: 

~/.~ /civAuorny 

ATTEST: , 

~ (}. @,.,~ 
ivffirk 
~ c.. .·, ~: ,, 1f10 

APPROVED AS TO FORH: 

~f!e \{,j;j..._q '1· I I ·'10 
C ty Attorney 
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City of fountain Veller 

. Chy of ~~•Ht:IJ. 
By~ b+· ,(4 -L;.:.: .. 

By .d-v. fcl~ 11.tt:L 
H•ror ~ 

A;J::JSC' 
cl ty Attorn•r 

::t~~ 
Mayor 

Carr Draarl. De,utJ ~tlJ la1t•••r 

C-11 
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/ct'tr c 

~- ~~cl. 4/1110 
A'/j°VRD fOMI 

· Kv- "fl lL.., -cltr Attom•r 

cttr~ve 

•r~.A_..1 •ror 

ec-12 

REQUE~ 1 FOR .CITY COUNCIL ACTION 

0111 

Subm111:ed 10: JAl'PROvio BY CITY coUNc, Honorable Ma,,or and Cny Council 

Submittad by: Michael T Uberua11, Chy Adm1n111r.uor la - 1-_ •• :, 

Prtplfodby: "fo'u11 F. Sandoval, Direc1orol Public Works ~IC/ chr,;?:,~..t"'' 
Subject: ENVIRONMENTAL PROTECTION AGENCY - NATIONAL POLLUTANT 

DISCHARGE ELIMINATION SY5£EM (Nl'OlSI 

Con111t1nt wu .. Council PoUcy1 I ,I Yo, ( I N1w Polley or (.11c1p11on 

S111tmtnl of l11u1, Recomm1nct111an, An1ly111, Fundtn• Source. Al11,n1hw1 Act1on1, A1t1chm1n11: ·- · 

STATEMENT OF ISSUE; 

,\1 pan of the U.S. Clean Wuer Act, the C.?A hat 1mru11e-d a program 10 cl(un up ow 
uorm waters. The propam II called the ~1clon1I Pollutant Uisch1r1e Elmmauon s,,11,m 
(NPDES). To brin& about • more orcanlud and eUlc1e,u approach 10 1h11 pro1ram, 1h1 

County of Oran1e «EMA and Flood Conuol) and 111 of 1he c111u m :he count)' have 
developed I unified prop am. The coun1y hu lht tJ11ptr1lse to do much of the needed 
in¥"e1tl11tion 1f'ld storm w11er 1esun1 1hrou1hou1 1he enure county (lhey have 1lrudy 1 
limited propa,a In placeJ and ls witllnl co be 1he lead 11ency A comm111ee comprtted or 
the county and all or the clllet hH de¥"eloped an 1mplemen1111on 11rtemen1 to be 
eoecuted by all of 1he a1enc1u. 

RECQMMENQA,JION; 

Au1horhe che Mayor, 1he Chy Adminsu11or. 1he Director of Public Wo1h and 1he (i1r 
Clerk to e11ecuce the Nauonal Polluunt Ohch111e llmtnauon Syuem Storm W11tr Perm11 
lmplemencallon Asreemenc. 

ANALYSIS· 
At the meetin1 of May 1, 1990. 1he Chy Council authorued 1he City 10 be I co--permuee 
on the appllc1uon ror 1he permit. fhe permu •U 1ubstquentl)' submuced co the Sanra 
Ana Re11on1l W11er Quality Conuol Board and approved b)' that body 

We have received lhc Unal draft or ltre 1mplemenu11on 11reemenc hom the count)' h 11 
lmperaUve thac the apeement be eaecuted 11 1h11 ume in orJer to be1111 lmpl,menuuon 
or our prolll'am prior 10 uceapc ol 1he linal EPA rulu and 1u1dellnu 1<hedultd 10 cume 
OUI In , ••• October. 

The county-wide comml•"'· nae knowrna th, uacc ,use for 1he fir11 )'eu of 
tmpl1men111ion hll prepared a rlru yeu pro1ram bodgec or S 1.000.000 At 1den11f 1e1J u, 
the au1ched ape1men1. che Hunun11on Buch share of the procram 11 S !0"' or 
SSl,090.11 for 1h11 flr11 ye.ar. Jhe SSl.090 71111nduded m rhe cw-,,nc bud&el of 
SIOS,000. 

FUNDING SOURCE; 

Included In 1he 1990191 budcer (flood f'und) 11 SIOS.OOO ro, •n NPOf.S 1111pet.101 po1mo11 
and 1he flrsl year pro1ram co111. · e 
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AT1'tST: 

City ot Lo•~lto• 

Br c~~ ;;- ., -~= 
-6:.:, <. :+r :<.. l \.A.,-., , _ -

C ty Clerk I . 

APP~~~-

city Attorn•r 

C-13 
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ACTION OP '!'le CITY COUNCIL OP TIIE 
CITY OP NlSSJON VIEJO, CALIPORNIA 

NOVZIIIIBR ll, lttO 

ADDMSHD 'l'01 Bob Colhcou 
Or•nge County !IIA 
10152 Dougl••• Ro•d 
An•ll•La, CA ueo, 

COPT TCh Dannh !Ulberg, Director of Public 
Work•/Clty lngln••r 

HHTIIIG DATIi Novellber ll, lHO 

COUNCILHZIIIIIRS PMSINTa Craycr•ft, Jelle, Keene, Hurray 

COUNCILHZIIIIBRS ABSBNTa 

AGBNDA ITIUI NO. a 

IDa.JBCTa 

Curth 

••• 
National Pollutant Dl1cher9• Elilllnatlon 
Sy1t.,., (NPDISJ for Urban Storavater 
Runoff 

NOTION •ad• by Councll••n Craycraft, 1econded by councll•an 
Hurray, carried 4•0, Council referred the ••tt•r to •t•II 
for furtll•r 1nve1tl9atlon. 

STATE OP CALIFOIIHIA 
COUIITJ or ORANGE 
CITY or HISIION VIEJO 

1, IVT J. IOBIL, Clty Clerk of the Clty of H1111on Vlejo, 
CaUfornh, do hereby certify th• loragolng to be the oU1c1al 
action taken by th• City Council at th• above •••tlng. 

Ill WITNESS 11111111:or, I have hereunto aet •Y hand and •••l thl• 
20th day of Novellber, ltto. 

(SEAL) 

.~ 
cur Clerk 

C-14 

e 

ATTEST: _A .P ~. 
APPROVED AS TO FOAH: 

A~ET: 

Ctyctuk 1=-4ra 
/.' 

APfi'OVED AS TO roAH: 

~~I-IL ---f iyilorn1y 

City 

lly 
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City of Oran9a 

By~/,(~ 
Director of Publleoriia 

AffH1'1 

chy clerk 
City or San Cl•t•nto 

By CMviatl. ~ - . 
Nayor ~,Z--

APPROVED AS TO roRH: 

~-~MP4b: tney 

APPIIOlll:O AS TO FORM, ~EST: 

~?L£l 

C-15 
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City of Santa Ana 

•r 

APPROlll:O AS TO FORNI 

tm'i(?6r, 

City ,r-;•_!!.., Buch 

.,, ·1~1...~ 
thy Nana9er 

APPROVED AS TO FORNI 

city At&orn•r 

e c-e 

APPR~ 

cltr Attorney 

ATTEST: 

Nt'r~-~k wr 

l5 

: :··., .................... , -
f,f , .. , •• , .... >e•1 ••••ti,. o '\,-~•'I •l•wt I 

. 0 ' ..... 
·•~·,..,,,.,,, -- ~- I~ ' 

1:,;:-
1
• ~; .. , · • It 11(} ,.:~~ ~ ·~ ......... ,. , .... . 

I) f ................. . 

/Ji.;;~"~~ ...... (,··'"·, 
0 , •.• -- .. -.".". 
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Request (or Council Acllon 
En"ironmental Protecclon .A11ncy (NPOES) 
October I, 1990 

P11e l 

ALTERNAJIYE ACJIQN; 

Wlrhdraw the City of Huntln11on Beach rrom the permit and Ille • Hparue permit wllh 
the S1nt1 Ano W11tr Qu1ll1y Control llollrd. . 

ATIACtfMENTS; 
I. Requell tor Council Action dated MIJ 1, 1990 
l. NPOES Storm W111r Permit Appllclllan lmplementlllan A1reem1nt 

MTU:LFS:REE:lb 

US6s/l i J 

C-17 

SJAJ(MlH( Of JHf, ACHOH ouuu:Ul.JDJlltll. 
I 

Council Ch1mb1r, Civic (1nr1r 
Hunrln9ton Beach, c,11rornl1 
Hond.t y. Oc tobtr I. 1990 

A vldtotlpt r1cordln9 of thlt m11tln9 It 
on 1111 In the City Clerk··, Office 

Mayor Hays callad lhe r19ul1r m1ttln9t of lht City Council 1nd tho 
A1dev1lopa1nt A91ncy of tho City of Huntington a,ech to order •t Ip.•. 

ROLL Q.LL 

PA(S(Nf: HlCAllltter, Hlnchell, Gr11n, Hlyl, Blnnl11,r. SIi••. Erskine 
AIS(Nr: None 

·············································································· 
<Cl ty Cquoclll..Alil!WIUIL=-M'lM!Y[O _= .[HYIBO~~ENMLP!rollCI lllfl ~lilltl:L: 
NA[IQHAL fOllUIANJ OISQIARGl 1L1NJNAJ10ft.illUH.JHf0ES1 UOO. m 

A MOtlon was ••d• ,, HAcAlll1t1r, 11condtd by Grttn. to 1pprovt and authort,, 
e1ecutlon or the Nltlontl Pollultnt Ol1ch1r91 !llmln1tlon Sy1tem Storm H1ttr 
P1r•lt t•pltatntatton A9r1t•tnt to cltan uo 1torm wattr <Hunttn9ton 811<h 
tflf.re It 151,090.11 tor the flr1t yur). fht lftOtlon urrlld by t111 follo"'ln!J 
roll ct II vote: 

AJ(S: 
NOES: 

H1cAlll1ter, Hlncholl, Grttn, H1y1, B1nnl1ter, SIi••. £r1klnt 
None 

AISCNr: None 

··············································································· Harar H1JI ldJourntd the r19ul1r m11tln9 or rht City Council 1nd the rt~ul11 
a1ttln9 ot thl R1dtvtlopa1nt A9tncy or tht City of Huntlnqton Bt•ch to Ip M 
Handly, Octobtr 8, 1990, to Ro°'" B-8, Civic Center 

Arrtsr: 

___ _.c .. o"!o'!n I .t JI rou.u r 
City Chrk 

_. Conole DroO.•u .. 
City Cltrk 1nd t•-otrtclo llt1k 
ot tht City Councll ot rht ur 1 
of Huntln9ton 811ch. <1llfornl1 
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Page l - Councl I/Age. / Stat, .. ,nt ot Action - 10/10/\. 

STAT( or CALlfORNIA 
County or Or1n9t I 
City or Huntington ltachl 

Nayar 

I, CONNI( IROCDIAY, tht duly tlecttd and qu1llrl1d City Cltrk ot tht 
City or Huntln9ton l11ch, Callfornla, do hereby c1rtlty that tht 111o,, and 
foregoln9 11 a trut and correct St1tta11t or Action or tht City Councll or 
11ld City at their r19ular •tttl•I •old on tht lat day or October 1990. 

H1TN£SS •r hand and 1111 of ·the said City of Huntln9ton leach thl1 
tht 10th day or October 1990, 

(Annlt lrorkwtx 
City Cltrk and 11-orrlclo Clerk 
or tht City Councll or tho City 
or Huntington l11ch, c111rornl1 

·;t/a,,ca-o '4,.,.~, 
Otputy 

c~1s 

e 

APPROVED AS TO FORN: 
(' ,~--
~ I - .,,,,...-- U,:, Ctr Attorn•r 

Clty

1

oL:.:• Be'Z 
ly · t-L L(");k__ 

C ty H1n191r 

APPROVED AS TO FOR/I: 

clty Attorney 
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Ciry ol Villa Park 

By &-,iii, c-e~ 
Ciry En1ineer 

ATTEST: 

ATTEST: 

4.., ,J_.,___ 
City cll;rk 

~ey 

Dated: __.1.l-'M==-1 .......... 1_0_ 

ATTEST: 

~)r~ 

FORH: 

Actln1 city Nenager 
C-19 JI 
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A'!"!'AC:KM!:NT l 

1990-91 PART!C:!PANT SRAJU: CAI..Ctn.ATIONS 

C-20 
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-e 

A..~A..~::M 
SRZA 
:Bt.~NA r.Ar-'IC 
COST.A :!!::SA 
CY?:U:SS 
:OAN.A ?O !h"'!' 
I'OO'NTA!N ~y 
.: a , ; ~TON 
Gi\RD:EN G:ROVE 
HtrNTniGTON BO.CX 
~v::i:m: 
UG.JNA B!:ACX 
UG.!NA NZGv.:.L 
I.A KA.BRA 
I.A ?AI..'ti\ 

S··"!)~·-~-. ,,, . ., ":'"LI• s·-.,~-... ------.. --,--., .... -. '-• - ___ .,; -- .;....t'\. '-':'\.'---I'\/ ~"'-'.'"';,-r-"\.- _..,_ 

44.99 
l0,36 
l0.06 
lS,34 

6,93 
6.44 
9.SS 

22.30 
17.77 
27.27 
43.40 
7.50 

14,70 
7.70 
2.01 

C-21·. 

~S A:.;..'!:'!'OS 
!-!::ss:oN v::~o 
hTt1"?0R'!' 30.=:i 
ORANG'! 
?Uc~:.A 
SA..'i C~~"'!'!: 
SAN JTJAH ar:S':'R)..NO 
SAR': A A.'q'A 
S~ BO.CR 
STANTON 
'!'t'ST!N 
~LL\ ?A..~ti: 
w~TM...~S~~ 
YOR!IA LINDA 
CO'CNTY OF ORANG'! 

4,25 
:5.:39 
l.J.ii 
23.:a 
6.6: 

!7,09 
14.05 
:7.:34 
:0.72 

3, ·13 
:l0.98 
2.oa 

l0.l9 
17.96 

364.SO 
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Ol.!.n:ia. 
San-:iac;o 
?:-i.:ia .Oesc!lec::.a 
3ee canyon 
Coyote Canyon 

State ?a.:ks: 

A1a.:.:.'~os St. 3eac:h 
Bolsa Chiea. St. Beach 
Chino Rills St. Park 
~orcna Oel Mar St. Seac:h 
::ys~l Cove St. Park 

!>oheny St. Beac:h 
auntington st. Seac:h 
San ~le:ente st. Beach 

:'Ulle~on 
J'ohn Wayne 

v·, .• F ·11-· •• i_i .. a::y aci .. l.es: 

Marine COrj?S Air Sta.ticn 
~l Tore Marine Base 
!..os Alamitos Ar.lied 

Services Reserve Center 
Seal Beach Weaccns.Staticn . . 

ational Forests: 

Cleveland National Fcrest 

A:ea 
(Sq. Miles) 

.S9 

.2S 
2.34 

A:'ea 
(Sq. Miles) 

.002 
.27 

4.09 
• OS 

6.30 
.40 
.20 
• l.8 

A:'ea 
-(Sq. Miles) --------.... 

• l.l. 
.78 

A:ea. 
(Sq. Miles) 

-----------2.,0 
6.25 
2.07 

2.l.7 

A:ea. 
(Sq. Miles) 

-----------S6.7S 

C-22 

=c.=~s:!.:.c~icn 
---------c::iu.-.ey 
c:n.: ... .,ty 
CO~"'l'=i' 

· CO\:."'l":y 
C::t.:.rr:y 

---------Seal 3eac:h 
Huntinqton Beach 
County 
Newpo=-: Beach 
Coun<:y A 
oana Po i.'lt W 
Huntington Beach 
San Cle:ente 

Jurisdi~icn 

-..-.-------
Tustin 
coun1:)' 
Les Al.a.mi tQS 

Seal !eac:!1 

Jurisciic:<:ion ---------
CQunty 
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e 
1 

2 

3 

4 

00{~(:'.!fd I\ l 
I I '<.;;j I \:: f"., 

CLERK OF Th~ su;..:·.J 
ORANGE COUNTY 

. , . -·· .. -.- . 

Amendment No. i 
Stormwater Permit Implementation Agreement 

Amendment No. 1 to 
Na!ional Pollutant Discharge Elimination System 

Stormwater Permit Implementation Agreement 
Santa Ana/San Diego Regions 

This AMENDMENT entered into as of this day of {kft/)(/1), 199,ZJ:-:: 

5 the County of Orange, ( herein called the COUNTY), the Orange County r:ood Cont ro 1 

6 District (herein called the DISTRICT), and the Cities of Anaheim, Br~a, Buena Park, 
i 

7. Costa Mesa, Cypress, Dana Point, Fountain Valley, Fullerton, Garden Grove, Huntington 
I 

8 I Beach, Irvine, Laguna Beach, Laguna Hills, Laguna Niguel, Lake Forest, La Habra, 
I 

91 
I 

10 I 

11 

12 

-3 
141 
151 
161 

11 I 
181 

19 

20 

21 

221 
' 23 

241 

C! 
I 

27 I 
I 

?.S ! 
I 

! 

La Palma, Los Alamitos, Mission Viejo, Nevport Beach, Orange, Placentia, San 

Clemente, San Juan Capistrano, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, 

Vestminster, and Yorba Linda (herein called the CITIES) adds two additional 

co-permittees, provides revised participant share calculations, and establishes the 

NPDES Technical Advisory Committee. 

RECITALS 

VHEREAS, Section X of the Stormwater Permit Implementation Agreement 

(hereinafter, AGREEMENT) states that the Agreement may be amended by consent of a 

majority of the co-permittees which represent a majority of the percentage 

contributions as described in Section IV of the AGREEMENT; and 

VHEREAS, Section VI of the AGREEMENT states that any city which becomes 

signatory to this AGREEMENT after the applications for the initial NPDES Stormwater 

permits have been approved shall comply with all of the provisions of this AGREEMENT; 

and, 

VHEREAS, other government bodies or public agencies may request to become a 

co-permittee to the AGREEMENT. 

VHEREAS, program costs and participant share calculations are based on the 

original 31 co-permittees and do not include calculations for additional co

permittees; and, 

05-Aug-1992 D -1 
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2: 
:! 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

e 13 

14 

15 

16 

17 

18 

19 

~ 

21 

~ 

~ 

u 

e ~ ~ 
~ 

~ 

Amendment No. 1 
Stormwater Permit Imple~entation Agreement 

wHEREAS, administrative and technical tasks originally antic:?ated to be 

handled by the co-permittees are best handled by a Technical Ad~is::y Committee; and 

NOw THEREFORE: The parties hereto do mutually agree as foll:~s: 

1. Newly-incorporated co-permittees by their signatures her!:n, are added as 

co-permittees to the AGREEMENT. 

2. Participant share calculations shall be recomputed in ac:~rdance with the 

AGREEMENT, as amended, when additional co-permittees are added. A=ended calculations 

and computation method are provided in Exhibit A. 

3. The COUNTY as principal permittee may retain the services of professional 

consultants and may fund, or contribute to funding technical and/or economic studies 

conducted by professional organizations such as the American Public Vork.s 

Association. 

4. The co-permittees hereby establish a Technical Advisory Committee (herein 

called COMMITTEE) consisting of five members chosen by the Orange County City 

Engineers Association, and one member representing the County of Orange. The 

Committee shall prepare By-laws for Technical Advisory Committee and submit same to 

the co-permittees for approval. The Committee will act in an advisory role to the 

co-permittees and implement policy previously established by the co-permittees. 

S. This AMENDMENT may be executed in counterpart and the signed counterparts 

shall constitute a single instrument. 

6. This AMENDMENT incorporates the following Exhibits: 

Exhibit A - Attachment 1 to Stormwater Permit Implementation Agreement: 

Ill 

Ill 

Ill 

16-Jul-1992 

Revised Participant Share Calculations to account for 

additional co-permittees and current census data. 

D -2 
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Amendment No. 
Stormwater Permit Implementation Agree~ent 

1 IN VITNESS ~HEREOF, this AGR££~ENT has been executed as of the day a~~ year 

2 first above vritten. 

3 

4 

.5 

6 

7, 
'I 

s :I ., 
i: 

9/ 

10 i 
I 

11 

12 
l 

13 ! 
i 
' 

14 !1 
'1 

15 :, 
d 
:1 

16 ii 
11 !I 
18, 

I 
19, 

i 

20 ! 
21 I 

I 
22 l 

i 
23 ! 

I 
I 

24 ! 

2s / 
I 

261 
; 
I 

27 ! 
! 

281 
! 
'I 

DATE: 

OCT 2 & !!3 
DATE: 

APPROVED AS TO FORM: .,V: ~ -r
TERRY C. ANDRUS, County Counsel 
ORANGE COUNTY, CALIFORNIA 

BY~ I 
05-Aug-1992 

COUNTY OF ORANGE 

BY 
-:::C'h-a-:-i r_m_a_n_o'f-th'e---=B=-o-a-r"""'d-o'f-s=-u_p_e_r_v..,.i-so_r_s __ 

ORANGE COUNTY FLOOD CONTROL DISTRICT 

BY 
-,,,-----,----.,,--,,---=---,----:--=---.,-----
Ch airman of the Board of Supervisors 
Orange County Flood Control District 

ATTEST: 

BY~/~~~....:.;=.~~~~ 
Phyllis A. Henderson 

D-3 

rk of the Board of Supervisors 
Orange County, California 

e 

e 
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e 

e 

,DATE: 
3l 

I 
' 

4 

5 :1 

6 1 DATE: 

7 ' APPROVED AS TO FORM: 

Amer.d:nen c . 1 
Stormvatet .er~it Imple~enca:ion Ag=eement 

CITY OP ANAHEIM 

BY //;It_,~~< 
--,-------..;:._-,1!;:;--a""'y"-o-r--,,.,....:::..----

./ 

ATTEST: 

~ 
BY /....Jh--4..,'::. 

8 JACK L WHITE. CITY ATTORNEY CITY OP BREA 

9 ""~ } :;; '.IV'-' 1-d-'13 
lo r:JKl~ ~ fj-~ 1a_1.a,,~ BY -----~-------r (J Hayor 

11 
ATTEST: 

12 

13 DATE: BY 
-----~C;-:i-:-ty~C~l-e-:rk~------

14 

15 CITY OP BUENA PARIC 

16 
DATE: BY 

17 --------:-:---------Hay or 

18 
ATTEST: 

19 

20 DATE:. BY------,.-=--,....--,-------·City Clerk 
21 

22 CITt OP COSTA KBSl 

23 
DATE: 

24 
BY------~--:"".:----------Mayor 

25 
ATIEST: 

26 

Z1 DATE: BY------=~~.:-=;:---------City Clerk 
28 16-Jul-1992 D-4 
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' 
:1 

:I 

1 

2i 
;DATE.: 

3 I 

·/ 
4 

5 

6 ·DAT:'.: 

7' 

8 

91 
1 DATE: 

10 

11 

12 

13 DATE: 

14 

15 

16 
DATE: 

17 

18 

19 

20 DATE: 

21 

22 

23 
DATE: 

24 

25 

26 

?:l DATE: 

1-1q-q3 

l-/q-13 

28 16-Jul-1992 

Amendment No. • 
Stormwater Pern, .. Implementation Agreement 

CITY OF ANAHEIM 

BY --------:-,-----------Mayor 

ATTEST: 

BY ------=---=-:----,--------City Clerk 

CITY OF BREA 

--~ 
.JQ- \_~ ;; 

Mayor 

ATTEST: 

CITY OF BUENA PARK 

BY --------:-:-----------Mayor 

ATTEST: 

BY ------------,.-------City Clerk 

CITY OF COSTA HES& 

BY --------,.,-----------Mayor 

ATTEST: 

BY ------~-=:---:--------City Clerk 
D-5 
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I 
i Amendment t,. l 

StormYater Permit Implementation Agreement 

11/ 
:I CITY OF ANAHEIM 

2: 
'I DATE: 

3 I! ,, 
BY 

Mayor 
I ., 

4 I 

I 

- I 
0 :1 

ATTEST: 

., 
6 DATE: BY 

7 
--------~--------City Clerk 

8 CITY OF BREA 

9 
DATE: BY 

10 -----------------Mayor 

11 
ATTEST: 

12 

e 13 DATE: BY ---------=---------City Clerk 
14 

15 CITY OF BUENA PARK 

16 
DATE: 

17 BY ~17'-t. Mayor 
,.. 

18 
ATTEST: 

19 

20 DATE: BY ~h1-~ ~-------City Clerk 
21 

22 CITY OF COSTA KESA 

23 
DATE: 

24 
BY--------:-:-----------Mayor 

25 
ATTEST: 

26 

Z, DATE: BY-------=--~--:-------Ci ty Clerk ~, 16-Jul-1992 D-6 
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Amendment No. 1 
Stormvater Permit Implementation Agreement 

' 'i ., 
1 

1 '; ., CITY OF ANAHEIM -,. 

2 i 

'j DATE: BY 
3' ., -------c,,...---------

~ a yo r 

4 
ATTEST: 

5, 

6 DATE: BY 

1' 
-------::-,---;:-:---,-------C ~ t y Clerk 

8 CITY OF BREA 

9 
DATE: BY 

10 Mayor 

11 
ATTEST: 

12 

13 DATE: BY --------=--------City Clerk 
14 

15 CITY OF BUENA PARK 

16 
DATE: BY 

17 --------,-,----------Mayor 

18 
ATTEST: 

19 

20 DATE: BY -------,-.---=--,-------City Clerk 
21 

CITY OF COSTA KESA 

BY~cl.~ 
Mayor 

ATTEST: 

28 l6-Ju1...:1992 

BY ~d,,J C~l,<f/~ • 
D-7 
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ii 
' 

I 

Amendment No. 
Stormwater Permit Implementation Agreement 

I 

e ff 
1" ·,1 

:I 
CITY OF CYPRESS 

'I 
2; 

CJ- itf-'1 J... ,i DATE: 
311 

:j 
BY~4b 

Hayor 

4 
ATTEST: 

5 

6 .• DATE: Cj - I~ -'i J_ 
j 

7 

8 CITY OF DANA POINT 

9 
DATE: BY 

10 --------,.,..----------Mayor 

11 
ATTEST: 

12 

~: DATE: BY ------....,..---=-=--------City Clerk 

15 CITY OF FOUNTAIN.VALLEY 

16 
DATE: BY 

17 -------,.,..----------Mayor 

18 
ATTEST: 

19 

20 DATE: BY 
------c-=1-:-. tc--y--=c:-;-1-e"""'rk;--------

21 

22 CITY OP FULLERTON 

23 
DATE: 

24 
BY--------,.,.----------Hay or 

25 

& ATTEST: 

27 DATE: BY------,,-.--"":";"--.-------City Clerk 
28 16-Jul-1992 

D-8 
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i( 
1 ·: 

:1 

'I 
2 :· I 

3 Ii 
:1 
·I 

4; 
.I ., 

5 :! 
:! 

6 

7 

8 

9 

DATE: 

DATE: 

DATE: 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

APPRGVED AS TO FORM: 

DATE: 

20 DATE: 

21 

22 

23 

24 

25 

26 

DATE: 

27 DATE: 

M. PATTERSON, CITY ATTORNEY 
January 12, 1993 

-------------

28 16-Jul-1992 

Amendment No. 
Stormvater Pet~it Ic?lementation Agreement 

CITY OF CYPRESS 

BY 

ATTEST: 

BY -------c,-:---=-,--------C i ty Clerk 

CITY OP DANA POINT 

BY k~,t_ 
Kfuntloreda, Mayor 

ATTEST: 

BY ~\,li{\J..; I'<'\. r\ct~tll ~-·-
Katherine M. Holt~~ Clerk ~ 

CITY OP FOUNTAIN Vil.LEY 

BY -------..,.,----------Mayor 

ATTEST: 

BY~------=--,---=-:--------City Clerk 

CITY OP FULLERTON 

BY--------=-=-----------Mayor 

ATTEST: 

BY~------=--,---=,--:--------City Clerk 

D-9 
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Amendment Ne 
·stormvater Permit I~~lementation Agreement 

!1 

e 'f 
1 '! CITY OF CYPRESS 

" 2 : 
I 

3 :I DATE: BY 
!'!a;; n 

ii 

4 :l 
I ATTEST: - .1 ., ,I 

6 •• DATE: BY 

7 
City Clerk 

8 CITY OP DANA POINT 

9 ,' 
DATE: BY 

10 Mayor 

11 
ATTEST: 

12 

-13 
DATE: BY 

City Clerk 
14 

15 CITY OP FOUNTAIN VALLEY 

16 
DATE: BY 

17 Mayor 

18 
ATTEST: 

19 

20 DATE: BY 
City Clerk 

21 

22 CITY OP FULLERTON 

23 AW~ DATE: LJ-..S-- 9 <?- BY 
24 } 

> -z 
a: 

25 Q 
t: 
C 

ATTEST: ::. -26 0 

r:i?? t.._.//A.. 'l:1 DATE: 1/-S- 1..;> BY 

28 16-Jul-1992 
D-10 
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:1 
:f 1 ·: 
:i 

2 ,: 
., 
ii 
'I DATE: 

3 !! 
:! ., 

4 ; ,, 
i 

5 :i 
6 DATE: 

7 

8 

9 

10 

11 

12 

DATE: 

13 DATE: 

14 

15 

16 

17 

18 

19 

DATE: 

20 DATE: 

21 

22 

23 

24 

25 

26 

DATE: 

'J:T DATE: 

28 16-Jul-1992 D-11 

Amendment N 1 
Stormwater Permit Implementation Agreement 

CITY OF CYPRESS e 
BY 

Mayor 

ATTEST: 

BY 
City Clerk 

CITY OF DANA POINT 

BY 
Mayor 

ATTEST: 

BY 
---------:::-:------:=---:--------1 City Clerk 

CITY OF FOUNTAIN VALLEY 

:;;, ,?.::c:· ~ ~ 
Mayor 

ATTEST: 

BY ~C~~ 
CITY OF FULLERTON 

BY-------,,,----------Mayor 

ATTEST: 

BY----~---:=-=----:=--:--------City Clerk 

0012169



e I 

1 

2 

3 

4 

5 

7 

8 

9 

10 

11 

12 

I 

-13 
14 

15 

16 

17 

18 

19 

DATE: 

DATE: 

DATE: 

DATE: 

20 DATE: 

21 

22 

23 

24 

25 -26 
DATE: 

November 17, 1992 

-------------

Z7 DATE:------------

28 16-Jul-1992 

Amendment No 
Stormvater Permit Implementation Agree~ent 

ATTEST: 

CITY OF HUNTINGTON BEACH 

ATTEST: 

CITY OF IRVINE 

BY-------,-,---------~ 
Hayor 

ATTEST: 

BY--------==-=--=--:-------~ City Clerk 

CITY OP LAGUNA BEACH 

BY--------:-:----------~ 
Mayor 

ATTEST: 

BY--------:=-=----:=--:-------~ City Clerk 
· D-12 
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:/ 
!1 

I 

:[ 
1 ,; 

:: 
'i 

2 
: DATE: 

3' 

4 

5 

6 DATE: 

7 

8 

9 
DATE: 

10 
APPROVED AS TO FORM: 

11 ~-~ 
12 City Attorney ~~\\)-\~-11\~ 

Gc,d/,1 -/t.,,<-7 z_ 

13 DATE: 

14 

15 

16 
DATE: 

17 

18 

19 

20 DATE: 

21 

22 

23 
DATE: 

24 

25 

26 

'l:l DATE: 

28 16-Jul-1992 

Amendment No. 
Stormvater Permit Imple~entation Agreement 

CITY OF GARDEN GROVE 

BY ------------------

ATTEST: 

3Y ------....,,..,---=-:--,---------City Clerk 

CITY OF HUNTINGTON BEACH 

BY~~~~· ~·Uk~~ -<r Mayor 

ATTEST: 

CITY OF IRVINE 

BY -------------------Mayor 

ATTEST: 

e 

BY-------=---=--,--------City Clerk 

CITY OF LAGUNA BEACH 

BY-------:-:-----------Mayor 

ATTEST: 

BY-------:-:-,---=.--;;:--------City Clerk 
D-13 
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Amendment t," 1 
Stormvater Pe=~it Implementation Agree~ent 

e l'. CITT OF GARD~ GROVE 

2: 
I DATE: 3 :I BY 

:J ~ayor 
" 

4 :1 

5 :/ 
AT!EST: 

I 

6 ,: 
I DATE: BY 

7 
City Clerk 

8 cm OF HUNTINGTON BEACH 

9 
DATE: BY 

10 Mayor 

11 
ATTEST: 

12 

-13 DATE: BY 
City Clerk 

14 

15 cm OF IRVINB 

16 
s~&u~tu DATE: 

17 Mayor 

18 
ATTEST: 

19 

20 DATE: 1/-3-J:i_ BY 

21 

22 CITY OF LAGUNA BU.Ml 

23 
DATE: BY 

24 Mayor 

-25 ATTEST: 
26 

. 
27 DATE: BY 

City Clerk 
?.8 16-Jul-1992 D-14 

J.\-d'. 
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APPROVED AS TO FORM: 

City Attorney 

city 

By 

D-15 

City Manager 

0012173



e i 'I 
II 

2[ 
:I DATE: 31 
'I 

4 ·: 

5 
' " 

- / I 6 : DA TE: '"!1.1 &-. q 2...-

7 

8 

9 

10 

11 

12 

AP PROVED AS TO FORM: 

~?. . -1'-c,~ 
LOISE. JEFF-cfT~ ATTORNEY 

DATE: 

A 13 DATE: 

W, 14 

15 

16 

17 

18 

19 

DATE: 

20 DATE: 

21 

22 

23 

24 

25 

e 26 

DATE: 

'1:1 DATE: 

28 16-Jul-1992 D-16 

Amendment k 1 
StormYater Permit I~ple~entation Agree~ent 

CITY OF LAGUNA BILLS 

. /).)-; 
Br? .// I · .,. ·/..I 

'· -.,;__~'-"'--:;:-::::-;'----,;;----:;''--'-~~-'-=----r:' ~a;,"3t 
1 vi:-Loo·., c • .,,Ru~--/ ' ~ - .-.:s. • :-: 

.-

ATTEST: \_,/ 

BY J r . 
. / / 

22i 4:l.?t ~( r~~c~'---, ~ City Clerk 
MARY A. CARLSON 

CITY OF LAGUNA NIGUEL 

BY -----------------Mayor 

ATTEST: 

BY --------.,,...-----,.-------City Clerk 

CITY OF LAKE FOREST 

BY--------,,,.----------Mayor 

ATTEST: 

BY------"'::":'"--=.--;-------City Clerk 

CITY OF LA HABRA 

BY--------:.,-----------Mayor 

ATTEST: 

BY---------::.---:--------Ci ty Clerk 

0012174



Amendment No. 
Storm~ater Pe1,.1t Implementation Agreement 

1 'i CITY OF LAGUNA BILLS 
I' ,I 

2 '! 
•I 

i DATE: B'i 
3; ~a::or ., ,, 

'I 4, 
I ;: ;..TTES7: I 5 ,, 

!I 

6 .: DATE: ~. 
71 City Clerk 

8 

9 
DATE: l/J'1 lQ3 

10 I I 

11 

12 

13 DATE: 1/a'f }q:i 
T I 

14 

15 

16 
DATE: BY 

17 Mayor 

18 
ATTEST: 

19 

20 DATE: BY 
City Clerk 

21 

22 CITY OF LA HABRA 

23 
DATE: BY 

24 Mayor 

25 
ATTEST: 

26 

27 DATE: BY 
City Clerk 

28 16-Jul-1992 
D-17 
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' 

" 
I 

I 
' e 1 :I 

2 II 
,1 
, DATE: 

3 

4 

5 

6 [ DATE: 

7 

8 

9 
DATE: 

10 

11 

12 

13 DATE: 

-14 

15 

16 
DATE: @ /r., fri J--: 

17 
APPROVED: ~ -~ _ 

18 f1'S -ro ~Rn ~ ~ 
-C-ITY__::e:...AT..s.T"""o'""RN"--EY_::.._~-~ 

19 

20 DATE:~ & /<jf;J._ 
) 

21 

22 

23 

24 

25 

-26 
DATE: 

Z, DATE: 

28 16-Jul-1992 
D-18 

Amendment ~- 1 
St ormva te r •. c:ni t I:nplernen tat ion Agree!:'.€:!1 t 

CITY OF LAGUNA HILLS 

BY 
Mayor 

ATTEST: 

BY 
-------;:,..,.--c:c.--,-------C it y Clerk 

CITY OP LAGUNA NIGUEL 

BY ----------------Mayor 

ATTEST: 

BY --------,---=----------City Clerk 

CITY OP LAKE FOREST 

0 .' / ", '·. '\ 
BY \ __ i (_,lJ . ..., "--- Cu. J51r,'f..-/ 

Mayor 

ATTEST: 

CITY OF LA HABRA 

BY-------=-=----------Mayor 

ATTEST: 

BY _____ ___,,.,....__,,=--,------~ 
City Clerk 
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. .. 
1 

2 DATE: 

3 

-4 

5 
DATE: 

6 

7 

8 

9 DATE: 

10 

11 

12 
DATE: 

13 

14 

15 

16 DATE: ~/'f lt/J 
I I 

17 

18 

19 tl:!/11 DATE: 
20 I I 

Ill 
21 

Ill 
22 

Ill 
23 

Ill 
24 

Ill 
25 

Ill 
26 

Ill 
rt 

28 19-Kay-1992 
D-19 

Stor:.ater Permit Imple~e~tation Agreement 
Draft 1 Cit 

CITY OF LAGUNA NIGUEL 

BY 
Mayor 

ATIEST: 

BY 
City Clerk 

CITY OF LAKE FOREST 

BY 
Mayor 

ATTEST: 

BY 
City Clerk 

CITY OF LA llABli 

BY LW~ 
City I-1anager 

ATTEST: 

BT~-t.:~ CtyClerk ----

e 
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Amend:::en t N· l 
Storm~ater ~~.mit Implementation Agreement 

e •I ., 
1 CITY OP LA PALMA ., 

.I 
" 2r 

B"f~~~~~--' 
DATE: Se::te~.ber 23, 1992 

3" ,: Mayor 

4 
ATTEST: 

5 

g·{ ?2 L< t2_ ~-:__ 6 D;..TE: ~-=: :e-:er 25, JCC? ., ., -
City Clerk 

7 

8 CITY OF LOS ALAHITOS 

9 
DATE: BY 

10 Mayor 

11 
ATTEST: 

12 

13 DATE: BY e City Clerk 
14 

15 CITY OF HISSION VIEJO 

16 
DATE: BY 

17 Mayor 

18 
ATTEST: 

19 

20 DATE: BY 
City Clerk 

21 

22 CITY OF NEVPORT BEACH 

23 
DATE: BY 

24 Mayor 

25 
ATTEST: e 26 

Z7 DATE: BY 
City Clerk 

28 16-Jul-1992 D-20 
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,· 
' 

1 '! 

2 
1
! 
:i 

3 :1 ., 
i 

'I 4;; 
:! 

5 :1 
1, 

6 Ii 
I 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

DATE: 

DATE: 

DATE: September 29, 1992 

DATE: September 29, 1992 

DATE: 

DATE: 

DATE: 

DATE: 

16-Jul-1992 

Amend ;:;en t No. ' 
Storm~ater Pern .. Imple~entation Agreement 

CITY OP LA FALHA 

BY -----------------Hayer 

ATTEST: 

B "f 
---------:::-,------,::-,;----,-------

City Cle"k 

CITY OF LOS ALAMITOS 

BY,~ 

ATTEST: 

•9~~ c0"'#---
CITY OF HISSION VIEJO 

BY----------------Mayor 

ATTEST: 

BY -------:,-,-----,=--,-------City Clerk 

CITY OF NEVPORT BEACH 

BY~----------------Mayor 

ATTEST: 

BY--------=-------~ City Clerk 

D-21 
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i 
'I 
I Arr.endmen t I, 1 

I Storm~ater Permit Imple~entation Agreerr.ent 
I 

e 
1 :, 

CITY OF LA PALMA 

2; 

3 !I 
DATE: BY 

'I Hayor 

4 11 

ii ATTEST: 
5 II 
6: DATE: BY 

City Clerk 
7 

8 CITY OP LOS ALAHITOS 

9 
DATE: BY 

10 Hayor 

11 
ATTEST: 

12 

e 13 DATE: BY 
City Clerk 

14 

15 

16 

~ /41._qf~ ~~ DATE: BY 
17 / 

18 
ATTEST: 

19 

~ L 20 DATE: ¥ Jl, 1'1'f ~ BY 
l;lty Clerk 

21 

22 CITY OP NEVPORT BEACH 

23 DATE: BY 
24 Mayor 

25 ATTEST: e 26 

'J:1 DATE: BY 
City Clerk 

?.8 16-Jul:...1992 D-22 
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' ' I 

I 

,1 

1 

2' 
DATE: 

3 

4 

5 

6 DATE: 

j 
7, 

; 

s! 
I 

g I DATE: 

10 

11 

12 

13 DATE: 

14 

15 I 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

'J:1 

28 

DATE: 

DATE: 

DATE: 

DATE: 

16-Jul-1992 

~- ·-

Amend::-.en: '.lo. 
Stormvate: Per:it Implementaticn Agreement 

CITY OP LA PA!J'.A e 
BY -----------------Mayor 

;..TTES,: 

B "l ----------0---------C i ty Clerk 

CITY OF LOS ALAMITOS 

BY -----------------Mayor 

ATTEST: 

BY~~~~~~~~~~~ 
City Clerk W 

CITY OF MISSION VIEJO 

BY 
Mayor 

ATTEST: 

BY-------,--~---,,-------~ 
City Clerk 

ATTEST: 

D-23 
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e 

e 

e 

1 11 

2' 

3 :1 D::p~;OVED AS ~f rit.r 
1i 

4 
i !iv ?Mda;/~ 

5 :f , City Attorney~ 

6 : DATE: //- c<J/- f/-2.,. 
I 

11 
8 

91 

10 

11 

12 

131 

14 i 
I 

15 ! ,, 
16 ;! 

DATE: 

DATE: 

1 DATE: 
17: 

I 
18; 

19 j 
I 

20 i DATE: 
t 

211 
i 

22 \I 

23 i 
1 DATE: 

24 ! 
I 

25 ii 
!I 

26 11 ·• ,, 
27 i; DATE: ------------

28 ii l.6-Jul-1992 
~ ! 

A:nendmen t Ne,. 1 
Stormvater Permit Implementation Agreement 

CITY OF ORANGE 

AT7EST: 

BY~~ City k 

CITY OF PLACENTIA 

BY ----------------Mayor 

ATTEST: 

BY --------e-:--------C i ty Clerk 

CITY OF SAN CLEKENTE 

BY ----------------Mayor 

ATTEST: 

BY ------,-,---:=--e-------Ci ty Clerk 

CITY OP SAN JUAN -CAPISTRANO 

BY-------.,----------Mayor 

ATTEST: 

BY--------,..,.-....,....------City Clerk 
D-24 
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ii 

ii 
I' 
1: 
11 ,, 

1 :; 

2 ii ., 
I DATE: 

3' 

4 

5 

6 D;..TE: 

7 

8 

9 

10 

11 

12 

DATE: 

13 DATE: 

14 

15 

16 

17 

18 

19 

DATE: 

20 DATE: 

21 

22 

23 

24 

25 

26 

DATE: 

'J:l DATE: 

28 16-Jul-1992 

Amendment !io. 1 
Stormvater Perm., Implementation Agree~ent 

CITY OF OPJ.JlGE 

BY 
Mayor 

ATTEST: 

B'i 
City Clerk 

ATTE T: 

BY fik,l<!!y~ 
CITY OF SAN CLEMENTE 

BY --------,-,-----------Mayor 

ATTEST: 

BY-------=---=--,--------City Clerk 

CITY OF SAN JUAN CAPISTRANO 

BY----------------~ Mayor 

ATTEST: 

BY--------,---=-----,,-------~ 
City Clerk 

D-25 
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el 
2 

3 

4 

5 

DAE: 

6 Dr.TE:: 
., 

7 :1 

s! 
' 

9 i' 
10 

11 

12 I 
I, 

DATE: 

a 13 :1 DATE: 

•14:i 

15 :1 

:I 
16 ;i 

:I DATE: 
•I 

17 :1 

18 ,, 
,, 

19 :I 
20 i! DATE: 

:1 
21 J 

ii 
22: 

! 
23: 

I DATE: 
24 I 

! 
I 

25 !, 

e2si1 

27 DATE: 

lo-7-'f'L 
• 

28 16-Jul-1992 

Amendrr.ent No. 
Storm~ater Permit Implementati~n Agreement 

CITY OF ORANGE 

B'i ------·--,-,-----------
Mayor 

ATTEST: 

B'i 
City Clerk 

CITY OF PLACENTIA 

BY --------,.,------------Mayor 

ATTEST: 

BY ------,,....,---~---:--------City Clerk 

CITY OF 

ATTEST: 

CITY OF SAN JUAN CAPISTRANO 

BY --------,.-,-----------Hay or 

ATTEST: 

BY-------,:-:-,--:.~-------Ci ty Clerk 
D-26 
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1 

2 
i DATE: 

3' 

4 

5 

6 : DATE: 
I 

7' 

8 

9 

10 

11 

12 

DATE: 

13 DATE: 

14 

15 

16 

17 

18 

19 

DATE: 

20 DATE: 

21 

22 

23 

24 

25 

26 

DATE: May 4, 1993 

?:1 DATE: ---'-l>""la.,_y_4.:.J,~1~99::;,;3=--------

28 16-Jul-1992 

Amendment No. 
Storm~ater Permit Imple~entation Ag:ee~er.: 

CITY OF ORANGE e 
BY -----------------~ a yo r 

ATTEST: 

BY-----------------City Clerk 

CITY OP PLACENTIA 

BY -----------------Mayor 

ATTEST: 

BY --"----------------1 City Clerk 

CITY OP SAN CLEMENTE 

BY-----------------Mayor 

ATTEST: 

BY..;.....----------------City Clerk 

ATTEST: 

BY C'JJ.&&~/G.= t)I lerk '-
D-27 
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e 1/f 
FORM 

' i 
2 ': 

3 
:/ DATE: 
.: 
·I 

41 
' I 

• I 
o I ,, 

AO!Hr..:"•11/>:i>,d '" •,. ' ..• • ··1• ~ ,,.:, ,;; ·.,·.,,~;.;;, \ 

(! ·. /_----, 
L~ ., 

l.,..' ..) 

6 
·I 

· DATE: 

7 

8 

9 

10 

11 

12 

--------

DATE: --------

-13 DATE: -----------

14 

15 

16 
DATE: 

17 

18 

19 

20 DATE: 

21 

22 

23 
DATE: 

24 

e: 
27 DATE': 

28 16-Jul-1992 D-28 

Amendment No. 1 
Storm~ater Permit I mplementation Agreement 

CITY OP SANTA ANA 

BY~{~ 
- Hay~ 

ATTEST: 

BY pf, .. ~ >(~ 
City Cler~ 

CITY OF SEAL BEACH 

BY 
-------i;H;:;;a7.'yo~r:--------

ATTEST: 

BY 
-----,C~i,::ty;;,C;;l-::e::-rk~------

CITY OF STANTON 

BY 
-----'----w.Ha~y;;::o:::r:--------

ATTEST: 

BY 
-----rc;-ri.,ty;;-;:C;;l-:-e=-;rk;:---------

CITY OF TUSTDI 

BY 
Mayor 

ATTEST: 

BY ------cr-111t;;;y:--:cr-1r:e:::r-.:-k------

0012186



Amendmer.t No. 1 
Stormvater Perm. ~mplementation Agree~ent 

1 CITY OF SANTA ANA 

2 
DATE: BY 3 ,, Mayor 

•I 

4 ;i 
I ATTEST: 

5 
:i 

6 ·. DATE: BY 
I C: ty Clerk 

7 

8 CITY OP SEAL BEACH 

9 / 
·'~~~.ck DATE,~-<&L«'{' /9'1,Z 

10 11 or 

11 

DATC.t;.,,u_i- c?,5" Jq_f,2_, 

ATTEST: 
12 

13 BY 

14 
{) I e 

15 CITY OP STANTON 

16 
DATE: BY 

17 Mayor 

18 
ATTEST: 

19 

20 DATE:· BY 
City Clerk 

21 

22 CITY OP TUSTIN 

23 
DATE: BY 

24 Mayor 

25 
ATTEST: 

26 

27 DATE: BY 
City Clerk 

28 16-Jul-1992 

D-29 
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I 
I 

;; 

e t 
1 •. 

2 
. DATE: 

3 :! 

4 

5 

6 

7: 

8 

9 

10 

11 

12 

e 13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

e 26 

o;,:-::: 

DATE: 

DATE: 

DATE: 

DATE: 

DATE: 

I f-ltL-9;2 _, 

27 DATE: -------------

28 16-Jul-1992 

Amendment Ne 
Stormvater Permit Implementation Agreement 

CITY OF SANTA ANA 

BY 
Mayor 

ATTEST: 

BY 
City Clerk 

CITY OF SEAL BEACH 

BY --------:-:,-----------Mayor 

ATTEST: 

BY ---------:C:-:i-ct-y-c='1·e-r7k ______ _ 

CITY OF STANTON ~ 

BY ~ 4 ff•-<.__ 
Mayor 

ATTEST: 

BY Ot/Ll(Jg_ ~~ 

CITY OF TUSTIN 

BY -------:-:-----------Mayor 

ATTEST: 

BY ---------::-:-c----c:.---.--------City Clerk 

D-30 
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i 
I 

:1 
'i 

1 :i 
ii 

2 :• 
:\ DATE: 

3 
,1 
·1 

41 
I 

5 :i 
6 ;' DATE: 

7 

8 

9 

10 

11 

12 

DATE: 

13 DATE: 

14 

15 

16 
DATE: 

17 

18 

19 

20 DATE: 

21 

22 

23 
DATE: 

24 

25 

26 

DATE: x1z .p&. 'J:l 

1.8 16-Jul-1992 

JJ. 

Amendment No. . 
Stormvater Permit Implementation Agreement 

CITY OF SANTA ANA e 
BY ----------:-:----------

~ a yo r 

ATTEST: 

B'i 
City Clerk 

CITY OF SEAL BEACH 

BY 
Mayor 

ATTEST: 

BY 
City Clerk 

CITY OF STANTON 

BY ------~,-----------Mayor 

ATTEST: 

BY --------,----------,--------City Clerk 

ATTEST: 

BYi)I.. I 

D-31 

(.,c'-A • 
rCity Clerk 
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Amendment , l 
Stormwater Permit Implementation Agree~ent 

1 CITY OF VILLA PARK 

2 

3 g,~- 9;;., o;..TE: BY 
4 

5 

6 ATTEST: 

7: . 
s/ DATE: f-,g_S'- 9:L 

BY I 'ffeutAl~ttfc~ 
9! 

10 
CITY OF '11ESTHINSTER 

11 

12 

e 13 DATE: BY 
Mayor 

14 

1s I 
ATTEST: 

16 

17 
DATE: BY 

18 City Clerk 

19 

20 CITY OF YORBA LINDA 

21 

22 
DATE: BY 

23 Mayor 

24' ATTEST: 
25 

e 26 
DATE: BY 

'J:1 City Clerk 
NJ:vm/crPYF02-113(2140)2051913295769 

28 16-Jul-1992 
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i! 
I 

DI-.::.: 

8 DATE: 

21 

22' 

23 I 
241 
25 Ii 
26 i! 

·1 
2711 

28 '! 
I 
I 
' 

-~..c..-=---

DATE: 

DATE: ------------
NJ:vm/crPVF02-113(2140)2051913295769 
16-Jul-1992 

Amenc:ien t No. 1 
Stormwater Per~ Implementation Agree=ent 

CITY OF VILLA PARK 

B":" ----------------Mayor 

!-.'!TEST: 

BY-------,-,--...-------~ City Clerk 

CITY OF '11'ESTMINSTER 

ATTEST: 

BY~"(~ )yri-;, 
City Clerk 

CITY OF YORBA LINDA 

BY ----------------Mayor 

ATTEST: 

BY--------=--------City Clerk 

D-33 
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;,mend men t , . . 1 
Stormvacer Permit Implementat!on Ag:ee~•~: 

1 CITY OF VILLA PARK 

2 

3 
Dr.,E: B"i 

4 Mayor 

,) 

6 ATTEST: 
I 

7 :' 

8 :I DATE: BY 
;I City Clerk I 

91 

10 
CITY OP VESTHINSTER 

11 

12 

e 13 DATE: BY 
Mayor 

14 

15 i 
I ATTEST: 

1s I 
I 

17 l 
' DATE: BY 

18 City Clerk 

19 

20 CITY OF YORBA LINDA 

21 

22 
BY~ ~~~ DATE: ~ 23 

24. 
ATTEST: 

25 

e 26 
DATE_: y'~· /S- /"7-:)....i_ rt~ ~CQ 

21 I 
BY -I leity Clerk 

NJ:vm/crPVF02-113(2140)2051913295769 
28 16-Jul-1992 D-34 
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Re~ised Attachment 1 to Stor~~ater Permit Implementation Agreement 

EXHIBIT A 

Revised Attachment 1 
to 

Stormwater Permit Implementation Agreement 

FY 1992-1993 PARTICIPANT SHARE CALCULATIONS 

NJ:vm/crPVF02-113(2198)2051913295769 0_35 
2 Cities 
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e 

e. 

'ROJECTED SCeEDULE OF ENTITY'S SHAR 
FOR FISCAL YEAR 1992/93 

1/EICHTED AVERAGE METHCX> IIEIGHTINGS: POPULATION SOX 
SOX 

ENTITY 
1·1·91 

POPULAT IC~• 

2 
1·1·91 

AREA** 

AREA 

3 4 
ADJUSTED 

~.A.S.R.*** BliOGET SHARE 

--------------------------------------------------------------------------------------

A~AHEIH 
E,EA 
Bi,;EI.A PARK 
COSTA MESA 
CYPRESS 
DANA POINT 
FCUNTAIN VALLEY 
FULLERTON 
GARDEN GROVE 
HUNTINGTON BEACH 
IRVINE 
LAGUNA BEACH 
LAGUNA HILLS 
LAGUNA NIGUEL 
LAKE FOREST 
LA HABRA 
LA PALMA 
LOS ALAMITOS 
MISSION VIEJO 
NE\l?ORT BEACH 
ORANGE 
PLACENTIA 
SAN CLEMENTE 
SAN JUAN CAPISTRANO 
SAHTA ANA 
SEAL BEACH 
STANTON 
TUSTIN 
VILLA PARK 
IJESTMINSTER 
YORBA LINDA 
ORANGE CCXJNTY 
O.C.F.C.O. (TOTAL) 

TOTALS 

273,491 
32,950 
69,e:1, 
97,437: 
42,628 : 
32,760 : 
53,699: 

115,563: 
145,016: 
182,783 : 
111,418 : 
23,448: 
22,666: 
47,699 : 
56,070: 
51,617 : 
15,437: 
11,643: 
73,n4 : 
67,268: 

112,709 : 
41,375 : 
42,164: 
26,745 : 

300,256 : 
25,095: 
30,818: 
52,145: 
6,279: 

78,803: 
53,878: 

155,889: 

2,453,2n 

44. 993 
10.404 
10.064 
15.343 
6.925 
6.040 
9.553 

22.298 
17.773 : 
26.800 : 
43.369 : 

7 .800 : 
5.195 

14.669 
10.245 : 
7.699 
2.014 
2.186 

16.392 
13.no 
23.202 
· 6.606 : 
16.910 : 
14.054 
27.339 : 
8.488 
3.131 
8.582 
2.on : 

10.190 : 
17.965 : 

152.528 : 

584.554 

8. 4802348X: 
1.4053140X: 
2.0551462X: 
2.9683999X: 
1.3150161X: 
1.0658804X: 
1 • 7203975X: 
3.8362899%: 
4.0281982X: 
5.4158657": 
5.3823417": 
1.0305601X: 
0.8156785X: 
2.0041794X: 
1.8171597": 
1.5394836%: 
0 .4381993X: 
0.3818475X: 
2.6141906X: 
2. 2900742%: 
3.8535310%: 
1.2674754%: 
2.0751680X: 
1.5724803%: 
7.6121440X: 
1. 1137341%: 
0.8063187": 
1.6171435%: 
0.2750657": 
2.2299129%: 
2.3712515%: 

14.6013177X: 
10.0000000X: 

sn, 178.62 
$12,789.76 
$18,703.89 
$27,015.41 
$11,967.96 
$9,700.58 

S15,6S7.34 : 
$34,914.07: 
$36,660.63: 
S49 ,289. 79 
$48,984.69 
$9,379.13 
$7,423.49 

$18,240.04 
$16,537.97: 
$14,010.84 : 
$3,988.05 : 
$3,475.19 : 

S23, 791. 75 : 
$20 I 841 • 96 : 
$35,070.99: 
$11,535.29: 
$18,886.10 : 
$14,311.14 : 
$69,278.12: 
$10,136.09: 
$7,338.31 : 

$14,717.62: 
$2,503.37: 

$20,294.44: 
$21,580.76: 

$132,886.59 : 
$91,010.00: 

100.ooooooox s910,100.oo 

• SOURCE: CALIFORNIA STATE DEPARTMENT OF FINANCE (LAKE FOREST POPULATION FROM 4/1/90 CENSUS) 

•• SOURCE: ENiJiRONMENTAL MANAGEMENT AGENCY• SURVEYOR BCXJNOARY UNIT. AREA HAS BEEN CALOJLATED US 
LAND AREA FIGURES PROVIDED BY EMA ANO SUBTRACTING AREAS IN EACH JURISDICTION FOR NATIONAL FORESTS 
PARKS, AIRPORTS, LANDFILLS ANO MILITARY INSTALLATIONS. 

**• W.A.S.R. = IJEIGHTED AVERAGE SHARE D-36 
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13JUL92. 

NATIO:\AL POLLUTANT DISCHARGE ELI:\lINATION SYSTE\1 

TECHNICAL ADVISORY COMMITTEE 

BYIAWS 

ACOOPERA1IVBP!l00RAMB61'WEEN1lll! CO-PERMITIEESOFll!ESTOIIMWATEJlPl!R.MrrIMPLEMENTATIO!IAOREEMBIT 
fOR TIIB SANl"AANA a: AND SAN DIEGO llOIOIISW?IHl!I ORANOECOUNJT 
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[1,0 Introduction 

I. I Purpose 
i 

I These Bylaws define the membership and authority of the National Pollutant Discharge 
i Elimination System Technical Advisory Committee (hereinafter known as "Committee"). The pur
l pose of the Committee is to serve the co-pennittees of the Stonnwater Permit Implementation 
· Agreement between the County of Orange, the Orange County Flood Control District, and other 
participants (hereinafter, collectively known as "co-permittees") in an advisory capacity and help 
manage and implement the NPDES Permit Program. 

1.2 Background 

On July 13, 1990, the County of Orange and the Orange County Flood Control District (OCFCD), 
in cooperation with the Cities, obtained NPDES Permit Nos. CA 8000180 and CA 0108740 for 
areawide storm water discharge pennits under the National Pollutant Discharge Elimination System 
(NPDES). 

The co-permittees believe the implementation of the storm water discharge program will be imple
mented more efficiently and effectively through this Committee. Committee Members serving .the 
Cities will be selected by the Orange County City Engineers Association. 

1.3 Stormwater Permit Implementation Agreement 

The Stormwater Permit Implementation Agreement (hereinafter known as "Agreement"), executed ! 
on December 18, 1990, governs the administration of the NPDES municipal stormwater permits. i 
This Agreement identifies the County of Orange, the incorporated cities, other government entities 
and the Orange County Flood Control District collectively as co-permittees. 

2.0 Technical Advisory Committee 

2.1 Formation 

The Stormwater Permit Implementation Agreement will be amended to create the Committee. 

The Committee will be governed by these Bylaws. 

2.2 General Tasks 

The Committee will receive, review, recommend and take appropriate actions on all program relat
ed matters including financial reports on behalf of the co-pennittees. The Committee will where 
appropriate seek co-pennittees approval. The Committee will interpret and implement policy estal:>
lished by the co-pennittees and advise co-permittees on matters relating to the program as required 
by the co-pennittees. 

The relationship between the Committee and other NPDES program participants is illustrated in 

Exhibit 1. 
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2.3 Membership 

The Committee will consist of si.,;: members: Five members each representing a supervisorial dis
trict and nominated by the Orange County City Engineers Association via the Orange County 
League of California Cities. 

The sixth member will represent the Director, EMA. 

Alternate representatives for appointed members will not be pennitted. 

2.3.1 Term of Membership 

City members will serve three year.; on a staggered schedule as shown in Exhibit 2. 

2.3.2 Committee Chairman 

The Chairman will be elected annually by a majority vote of the Committee at its first meeting. 

Exhibit 2 lists present and past members of the Committee. 

2.4 Meeting Frequency 

At least one meeting will be held each year. Additional meetings may be held as required. 

2.5 Committee Support 

Staff support to the Conunittee will be provided by EMA - Flood Program Division and 
Environmental Resources Division, and others as required. The Manager EMA-Flood Program 
Division or his designee will serve as the Secretary and keep minutes of meeting proceedings. 

3.0 Delegated Authority 

3.1 Annual Operating Budget 

The Conunittee will formulate, review and recommend annual operating budgets to the co-permit
tees for approval in accordance with the Agreement and these Bylaws. 
3.2 Submittals to Regulatory Authorities 

The Committee will review all items submitted on behalf of co-permittees to the regulatory author
ities as part of the Agreement. 

3.2.1 Stormwater Permit Implementation Agreement 

The Conunittee will review, and submit Stormwater Permit Implementation Agreement amend
ments to the co-permittees for approval. 
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FDrainage Area Management Plan ---

1 .~e
0

~ommittee will review, and submit the Drainage Area Management Plan and amendments to 
, this Plan to the co-permittees for approval. 

3.2.J 1'.'.PDES Permits 

i The Committee will review, and submit new or amended l:';r'DES Permits associated with the 
I Mwtlcipal Stonnwater discharge program to the co-permittees for approval. 

1 3.2.4 Legislation 

The Committee will review all proposed legislation relating to Stormwater Pollution (NPDES) and 
recommend appropriate action to co-permittees. 

3.3 Consultant Selection 

The Committee will review Scopes of Work, Requests for Proposals, and consultant slates for pro
viding specialized services related to the NPDES program and make appropriate recommendations 
on these matters to co-permittees or the CoW1ty as lead co-permittee. 

3.4 Budgetary Items 

All budgetary matters will be submitted with recommendations by the Conunittee for approval by 
the co-permittees. Budgetary items with recommended action will be submitted in writing to each 
co-perrnittee. 
4.0 Communication with Others 

The Committee may conduct informal communications as necessary with others on behalf of the 
co-pennittees to carry out its delegated authority in implementing program. 
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Exhibit 1 

NATIONALPOLLITTANT DISCHARGE ELIMINATION SYSTEM 
TECIDHCALADVISORY COMMITTEE 

REGULATORY BOARDS 

T 
SUBMrITAL AFTER CO-PERMill1!1! APPROVAL 

I 
CO-PERMITEES 

STORMWATER PERMIT 

IMPLEMENTATION 

AGREEMENT 

ORANGE COUNTY 
CITY ENGINEERS 

ASSOCIATION 

-· -·----·-·-·-

APPROVES SUBMITTALS 
TO REOUI..Al'ORY BOAJWS, 
ADVISE CO-PERMITI'EES 

NOMIN.AleS CITY 
MEMBERS 

DIREC10R. EMA 
APPOINTS 
EMAMEMBER 

NPDES 
TECHNICAL 
ADVISORY 
COMMITIEE 

PROVIDES 
STAFP 
SUPP,: RT 

ORANGE COUNTY 
ENVIRONMENTAL 
MANAGEMENT 
AGENCY --------·-··--································-·-·------- ··----~ 
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'YE..\.R 

1993 

1992 

1991 

NPDES TECHNICAL ADVISORY C0\1MITTEE 
COMMITTEE MEMBERS 

TERM 
EXPIRATION SUPV. 

NA\1E DATE DISTRICT 

8-31-95 3 
8-31-93 1 
8-31-93 4 
8-31-94 2 
8-31-94 5 

W.L.Zaun NIA NIA 

Hugh Berry 8-31-92 3 
Lee Harry 8-31-93 1 
Frank Page, Chairman 8-31-93 4 
Don Noble 8-31-94 2 
John Wolter 8-31-94 5 
W.L.Zaun NIA NIA 

Formation Committee 

W. L. Zaun, Chairman • NIA 
Lee Harry • 1 
Don Noble • 2 
Hugh Berry • 3 
Frank Page • 4 
John Wolter • 5 

• Term expires upon confirmation of regular members 
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CITY 
OR 

AQE;'<CY 

EMA/PW 

Fullerton 
Santa Ana 
Orange 
Huntington Beach 
Newport Beach 
FMA/PW 

EMA/PW 
Santa Ana 
Huntington Beach 
Fullerton 
Orange 
Newport Beach 
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REFERE:\CES 

I. Orange County Flood Control Act, 1927. 
2. National Pollutant Discharge Elimination System Stormwater Permit Imp!e::1en:.e:ion 
Agreement; Santa Ana/San Diego Regions. 
3. Orange County :,..-PDES Storm Water Perm.it Program Drainage Area :\1an2geme~.t Plan. 

THE FOREGOING INSTRUMENT IS .,_ T>!UE 
~.NO CORRECT COPY OF THE ORIGINA:. 
ON FILE IN THIS OFFICE. 

ATTEST:~~{{J,t.~~d2....J--19 Cf.::> 
PHYLLIS A. HENDERSON. (,,Nk or L'le O 
of Superv· , County flf Gr~ge 

S't:2::;~~tll::.~:1:&~~':::..J.OEFUTV 
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BOARD OF SUPERVISORS 
ORANGE COUNTY, CALIFORNIA MINUTES Octct.e: 2£, :9?3 

AMENDMENT NO. 1 TO AGREEMENTS WITH VARIOUS CITIES FOR STORMWATER PE?..~IT 
IMPLE~ENTATION (FLOOJ): 
approval of an a~ec~T.ent 
irnple:nentation. 

Ec·1:.ron.mental Manage:nent Agency requests 
to an agreement for stor~Nater permit 

MOTION: On motion by Supervisor Riley, seconded by Superviscr Steiner. 
the Board, acting as the Orange County Flood Control District and as t~9 
Board of Superviscrs of the Ccunty of Orange. authorized executior. ~= 
amendment to agreements with various cities. Supervisor Stanton and 
Supervisor Vasquez were absent. MOTION CARRIED. 
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ORDINANCE NO. --

WATER QUALITY ORDINANCE 

I. PURPOSE 

The United States Congress passed the Clean Water Act [33 USC §1251 et 
seg, as amended, including §402(p) therein] as a mandate, in part, that municipal 
separate storm sewer systems, such as in Orange County, obtain permits to "effectively 
prohibit non-storm water discharges into the storm sewers" and "require controls to 
reduce the discharge of pollutants to the maximum extent practicabte .... " This 
permitting authority has been delegated by the United States Environmental Protection 
Agency ("EPA") to the State of California, which has authorized the State Water 
Resources Control Board and its local regulatory agencies, the Regional Water Quality 
Control Boards, to control non-point source discharges to California's waterways. 

The Santa Ana and San Diego Regional Water Quality Control Boards have 
addressed the obligation to implement the Clean Water Act by issuing Waste 
Discharge Requirements governing storm water runoff for the County of Orange, 
Orange County Flood Control District and the incorporated cities of Orange County. 
These permits shall be referred to collectively herein as the National Pollution 
Discharge Elimination System Permit or "NPDES Permits". 

The City of [Orange County Flood Control District] is participating 
as a "Co-permittee" under the NPDES Permits in the development and adoption of an 
ordinance to accomplish the requirements of the Clean Water Act. 

Storm water runoff is one step in the natural cycle of water. However, human 
activities, such as agriculture, construction and the operation and maintenance of an 
urban infrastructure may result in undesirable discharges of pollutants and certain 
sediments, which may accumulate in local drainage channels and waterways and 
eventually may be deposited in the waters of the United States. 

The purpose of this Ordinance is to participate in the improvement of water 
quality and comply with federal requirements for the control of urban pollutants to storm 
water runoff, which enters the network of storm drains throughout Orange County. 
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II. RECITALS 

WHEREAS, the City of is authorized by Article XI , §5 and §7 of the 
State Constitution to exercise the police power of the State by adopting regulations 
promoting the public health, public safety and general prosperity; [WHEREAS, County 
of Orange is authorized by Article XI, §7 of the State Constitution to exercise the police 
power of the State by adopting regulations promoting the public health, public safety 
and general prosperity;] 

[WHEREAS, the Orange County Flood Control District is authorized by Water 
Code - Appendix (West)§§ 36-2(17) and (18) to (i) regulate, prohibit or control the 
discharge of pollutants, waste, or any other material into the Orange County Flood 
Control District facilities by requiring dischargers to obtain a permit from the district 
prior to any discharge and by prohibiting the discharge of any material, which does or 
may cause a nuisance, and (ii) establish compliance with any federal , state, or local 
law order re ulation or rule relatin to t,ec_poJ · - e-Ciiscbai:ge of pall! ctanfs, 
waste, or other material, and (iii) exercise a right to enter any premises at which a 

water pollution, waste, or contamination source is located for the purpose of inspecting 
the source, securing samples of discharges and inspection of records required to be 
maintained by federal, state or local laws, orders, regulations or rules.] 

• 

[WHEREAS, the Orange County Flood Control District is further authorized by • 
7 Water Code Appendix (West) §36-2.5 to adopt and enforce regulations within the 

incorporated and the unincorporated areas b istri~- (i),eli~inate the pollution, 
~ _ ~ waste, and contamination of waters flowi into, t rou from originating within 

~ocr < M watercourses and impoundments, both natura and art, 1 i'a1, and (ii) to prevent 
s contamination, nuisance, pollution, or activities otherwise capable of rendering unfit for 
~ 7 b ial use the surface ors bsurface water~ or useful within the distcie!, and (iii) 

\ ~'u>c.P o abate as a public nuisance the violation of any district regulation, assessing the full 
~ <:,; costs of such abatement o e violator.] 

WHEREAS, the City of [County of Orange, Orange County Flood 
Control District] has determined that a legitimate local purpose is present in complying 
with the provisions of the NPDES Permit. 

WHEREAS, a reduction in storm water borne pollution will promote the public 
health and protect the general welfare of the locality by reducing the level of artificial 
and naturally occurring constituents, which may improve the quality of the waters in this 
region; 
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WHEREAS, the land use authority exercised by the City of [County 
of Orange), pursuant to California Government Code §65300 gt seq, requires regional 
planning and the adoption of policies protecting the environment through the imposition 
of reasonable conditions on the use of land; 

WHEREAS, this Ordinance conforms to the policies and goals of the General 
Plan adopted by the City of [County of Orange], pursuant to California 
Planning and Zoning Law, for the protection of the portions of watersheds located 
within Orange County by implementing measures to control erosion and prevent the 
pollution of streams and other waters; 

WHEREAS, certain provisions of this Ordinance may be coordinated with the 
Local Coastal Program for inclusion in Coastal Development Permits, pursuant to 
California Public Resources Code §30607, as mitigation for the negative effects of 
grading, construction, re-construction, and changes to the intensity of use of land or 
water resources within the coastal zone; 

WHEREAS, the Subdivision Map Act, California Government Code §66411, 
authorizes the City of [County of Orange) to regulate and control the design 
and improvement of subdivided lands and mitigate the burdens of proposed 
development by imposing reasonable conditions on map approval; 

WHEREAS, California Constitution Article XI, §7 and Government Code 
§38660 authorize the City to establish appropriate conditions for the issuance of 
building permits, which require the installation of improvements reasonably related to 
the proposed use of property; [WHEREAS, California Constitution Article XI, §7 and 
Government Code §25207 authorize County of Orange to establish appropriate 
conditions for the issuance of building permits, which require the installation of 
improvements reasonably related to the proposed use of property;) 

WHEREAS, Government Code §38771 authorizes the City to declare as public 
nuisances undesirable acts which may injure health or cause interference with the 
comfortable enjoyment of life or property and to provide for the abatement of the same; 
[WHEREAS, Government Code §25207 and §25845 authorize County of Orange to 
declare as public nuisances undesirable acts which may injure health or cause 
interference with the comfortable enjoyment of life or property, and provide for the 
abatement of same;) 

WHEREAS, the City of [County of Orange, the Orange County Flood 
Control District] may commence civil actions, pursuant to Federal Clean Water Act 
§505(a}, against any Person or any governmental agency acting in violation of any 
condition of the NPDES Permit; 
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WHEREAS, all industrial dischargers subject to the provisions of the State A 
General Industrial Storm Water Permit and General Construction Activity Storm Water .. 
Permit (referred to collectively herein as the "State General Permits") must comply with 
the lawful requirements of the City of [County of Orange, the Orange County 
Flood Control District], which regulate discharges of storm water to the storm drain 
system within its jurisdiction; 

WHEREAS, all industrial dischargers subject to the provisions of the State 
General Permits are required to maintain Storm Water Pollution Prevention Plans on
site and make them available to the City of [County of Orange, the Orange 
County Flood Control District] for inspection; 

WHEREAS, all dischargers subject to the provisions of the State General 
Construction Activity Storm Water Permit may be required by the City of __ _ 
[County of Orange, the Orange County Flood Control District], with the concurrence of 
the Santa Ana or San Diego Regional Water Boards, to amend any Storm Water 
Pollution Prevention Plan; 

WHEREAS, all industrial dischargers subject to the provisions of the State 
General Industrial Storm Water Permit are required to maintain a description of the 
required monitoring program on-site and make it available to the City of A 
[County of Orange, the Orange County Flood Control District] for inspection; w, 

WHEREAS, the City of [County of Orange, the Orange County Flood 
Control District] has jurisdiction over certain storm water facilities and other 
watercourses within the City of [County of Orange, the Orange County 
Flood Control District], and the water discharges into these facilities may be subject to 
the provisions of the State General Industrial Storm Water Permit; accordingly, the City 
[County of Orange, the Orange County Flood Control District] may certify (but is not 
required to certify) in writing that regulated dischargers have developed and 
implemented effective Storm Water Pollution Prevention Plans and should not be 
required to collect and analyze storm water samples for pollutants; 

WHEREAS, the City of [County of Orange, the Orange County Flood 
Control District] has jurisdiction over certain storm water facilities and other 
watercourses within the City of [County of Orange, the Orange County 
Flood Control District], and these facilities may receive storm water discharges from 
properties and activities regulated under the provisions of the State General Permits, 
and City [the County] may request that the regulated dischargers furnish information 
and records necessary to determine compliance with the State General Permits, 
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WHEREAS, the City of [County of Orange, the Orange County Flood 
Control District] has jurisdiction over certain storm water facilities and other 
watercourses within the City of [County of Orange, the Orange County 
Flood Control District], and these facilities may receive storm water discharges from 
properties and activities regulated under the provisions of the State General Permits, 
and City [County of Orange, Orange County Flood Control District] may, upon 
presentation of credentials and other documents required by law, (i) enter upon the 
discharger's premises where a regulated facility is located or where records must be 
kept under the conditions of the State General Permits, (ii) access and copy, at 
reasonable times, any records that must be kept under the conditions of the State 
General Permits, (iii) inspect, at reasonable times, any facility or equipment related to 
or impacting storm water discharge, and (iv) sample or monitor for the purpose of 
ensuring compliance with the State General Permits; 

WHEREAS, the enacting of this Ordinance is a condition of the NPDES Permit, · 
the requirements of which are exempt from the California Environmental Quality Act 
pursuant to Public Resources Code §21100, m seq ("CEQA"); and 

WHEREAS, this Ordinance is subject to CEQA categorical exemption classes 
1 through 4, 6 through 9, 21 and 22, pursuant to the CEQA Guidelines, respectively, 
Title 14, California Code of Regulations Sections 15301, 15302, 15303, 15304, 15306, 
15307, 15308, 15309, 15321 and 15322; 

NOW, THEREFORE, the City Council of the City of __ _ [the County 
Board of Supervisors] does hereby ORDAIN: -

Ill. DEFINITIONS 

A. "Authorized lnspectot' shall mean the City Manager [City Administrator, City 
Engineer, Director of Public Works, Director of Public Facilities and Resources 
Department] and persons designated by and under his/her instruction and 
supervision, who are assigned to investigate compliance with, detect violations 
of and/or take actions pursuant to this Ordinance. 

B. "City' shall mean the City of _____ , Orange County, California. 

C. "Co-Perrnittee" shall mean the County of Orange, the Orange County Flood 
Control District, and/or any one of the thirty-one (31) municipalities, including 
the City of , which are responsible for compliance with the terms of 
the NPDES Permit. 
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D. "DAMP' shall mean the Orange County Drainage Area Management Plan, as • 
the same may be amended from time to time. 

E. "Development Project Guidance" shall mean DAMP Chapter VII and the 
Appendix thereto, entitled Best Management Practices for New Development 
Including Non-Residential Construction Projects, as the same may be amended 
from time to time. 

F. "Discharge" shall mean any release, spill, leak, pump, flow, escape, leaching 
(including subsurface migration or deposition to groundwater), dumping or 
disposal of any liquid, semi-solid or solid substance. 

G. "Discharge Exception" shall mean the group of activities not restricted or 
prohibited by this Ordinance, including only: 

~ 

2051-00001 
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Discharges composed entirely of storm water; Discharges 
subject to regulation under current EPA or Regional Water 
Quality Control Board issued NPDES permits, State General 
Permits, or other waivers, permits or approvals granted by an 
appropriate government agency; Discharges from property for 
which best management practices set forth in the Development 
Project Guidance are being implemented and followed; 
Discharges to the Storm Water Drainage System from potable 
water line flushing, fire fighting activities, landscape irrigation 
systems, diverted stream flows, rising groundwater, and de 
minimis groundwater infiltration to the Storm Water Drainage 
System (from leaks in joints or connections or cracks in water 
drainage pipes or conveyance systems); Discharges from 
potable water sources, passive foundation drains, air 
conditioning condensation and other building roof runoff; 
agricultural irrigation water runoff; water from crawl space 
pumps, passive footing drains, lawn watering, non-commercial 
vehicle washing; flows from riparian habitats and wetlands; 
dechlorinated swimming pool discharges; Discharg~ ~ of 

~ reclaimed water enerated by a lawfully permitted wa er 
.![eatmen ac1litv; ( public street wash waters when related to 

o \( cleaning and maint'enance by, or on behalf of, the City [County 
of Orange) Orange County Flood Control District]; Discharges 
authorized pl:Jrsuant to a permit issued under Section VI II 
hereof; Discharges allowable under the Domestic Sewage___..., 

( 
ExceptioD' Ojscharges for which the discharger has reduce o 
the extent feasible the amount of Pollutants in such Discharge; 

l! ./'Ju;. ~ -\-. t-" E ~ 
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/ ~nd Discharges authorized pursuant to federal or state laws or) 
c )\'( l;egulations. 

In any action taken to enforce this Ordinance, the burden shall be on the Person 
who is the subject of such action to establish that a Discharge was within the 
scope of this Discharge Exception. 

H. "Domestic Sewage Exception" shall mean discharges which are ~xceptions to 
this Ordinance and excluded from the definition of Prohibited Discharge, as 
defined herein, including only: 

I. 

Discharges composed entirely of accidental spills of 
untreated sanitary wastes (commonly called domestic 
sewage) and other wastes, but limited solely to wastes 
that are controlled by and are within publicly owned 
wastewater treatment system collection facilities 
immediately prior to t~ ccidenta s ill. 

"Enforcing Attorney' shall mean the City Attorney or District Attorney acting as 
counsel to the City of [County of Orange, Orange County Flood 
Control District] and his/her designee, which counsel is authorized to take 
enforcement action as described herein. For purposes of criminal prosecution, 
only the District Attorney [and/or City Attorney), or his/her designee, shall act 
as the Enforcing Attorney. 

J. "EPA" shall mean the Environmental Protection Agency of the United States. 

K. "Hearing Officet' shall mean the [insert department head] or his/her designee, 
who shall preside at the administrative hearings authorized by this Ordinance 
and issue final decisions on the matters raised therein [(or) shall mean the 
appeals board established by separate resolution of the City Council ( or Board 
of Supervisors), which shall preside at the administrative hearings authorized 
by this Ordinance and issue final decisions on the matters raised therein .] 

L. "Invoice for Costs" shall mean the actual costs and expenses of the City 
[County of Orange, Orange County Flood Control District], including but not 
limited to administrative overhead, salaries and other expenses recoverable 
under State law, incurred during any Inspection conducted pursuant to Section 
VI of this Ordinance or where a Notice of Noncompliance, Administrative 
Compliance Order or other enforcement option under Section VII of this 
Ordinance is utilized to obtain compliance with this Ordinance . 
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M. "Illicit Connection" shall mean any man-made conveyance or drainage system, 
pipeline, conduit, inlet or outlet through which the Discharge of any Pollutant to 
the Storm Water Drainage System occurs or may occur. The term Illicit 
Connection shall not include Legal Nonconforming Connections or connections 
to the Storm Water Drainage System that are hereinafter authorized by the 
agency with jurisdiction over the system at the location at which the connection 
is made. 

N. "Legal Nonconforming Connection" shall mean connections to the Storm Water 
Drainage System existing as of the adoption of this Ordinance that were in 
compliance with all federal, state and local rules, regulations, statutes and 
administrative requirements in effect at the time the connection was 
established, including but not limited to any discharge permitted pursuant to the 
terms and conditions of an individual discharge permit issued pursuant to the 
Industrial Waste Ordinance, County Ordinance No. 703 [City Ordinance No. _ __.]. 

-

0. "New Development' shall mean all public and private residential (whether 
single family, multi-unit or planned unit development), industrial, commercial, 
retail, and other non-residential construction projects, or grading for future 
construction, for which either a discretionary land use approval, grading permit, 
building permit or Non-residential Plumbing Permit is required. e 

P. "Non-residential Plumbing Permif' shall mean a plumbing permit authorizing the 
construction and/or installation of facilities for the conveyance of liquids other 
than storm water, potable water, reclaimed water or domestic sewage. 

Q. "NPDES Permif' shall mean the currently applicable municipal discharge 
permit[s] issued by the Regional Water Quality Control Board, Santa Ana 
Region [and/or the Regional Water Quality Control Board, San Diego Region, 
as appropriate], which permit[s] establishes waste discharge requirements 
applicable to storm water runoff in the City [County of Orange]; 

R. "Person" shall mean any natural person as well as any corporation, partnership, 
government entity or subdivision, trust, estate, cooperative association, joint 
venture, business entity, or other similar entity, or the agent, employee or 
representative of any of the above. 

Ill 
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s . "Pollutant' shall mean any liquid, solid or semi-solid substances, or 
combination thereof, including and not limited to: 

1. 

2. 

3 . 

4. 

5. 

6. 

7. 

Artificial materials (such as floatable plastics, wood products or metal 
shavings); 

Household waste (such as trash, paper, and plastics; cleaning 
chemicals; ard wastes; animal fecal materials; used oil and fluids 
from vehicles, lawn mowers and other common household equipment); 

Metals and non-metals, including compounds of metals and non
metals, (such as cadmium, lead, zinc, copper, silver, nickel, chromium, 
cyanide, phosphorus and arsenic), with characteristics which cause an 
adverse effect on living organisms; 

Petroleum and related hydrocarbons (such as fuels, lubricants, 
surfactants, waste oils, solvents, coolants and grease); 

Animal wastes (such as Discharge from confinement facilities, kennels, 
pens and recreational facilities, including, stables, show facilities, or 
polo fields); 

Substances having a pH less than 6.5 or greater than 8.6, or unusual 
coloration, turbidity or odor; 

Waste materials and wastewater generated on construction sites and 
by construction activities (such as painting and staining; use of sealants 
and glues; use of lime; use of wood preservatives and solvents; 
disturbance of asbestos fibers, paint flakes or stucco fragments; 
application of oils, lubricants, hydraulic, radiator or battery fluids; 
construction equipment washing; concrete pouring and cleanup; use of 
concrete detergents; steam cleaning or sand blasting; use of chemical 
degreasing or diluting agents; and use of super chlorinated water for 
potable water line flushing); 

8. Materials causing an increase in biochemical oxygen demand, chemical 
oxygen demand or total organic carbon; 

9. Materials which contain base/neutral or acid extractible organic 
compounds; 
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10. Those Pollutants defined in § 1362(6) of the Federal Clean Water Act; • 
and 

11 . Any other constituent or material, including but not limited to pesticides, 
herbicides, fertilizers, fecal coliform, fecal streptococcus or 
enterococcus, or eroded soils, sediment and particulate materials, in 
quantities that will interfere with or adversely affect the beneficial uses 
of the receiving waters, flora or fauna of the State. 

T. "Prohibited Discharge" shall mean any Discharge which contains any Pollutant, 
from public or private property to (i) the Storm Water Drainage System; (ii) any 
upstream flow, which is tributary to the Storm Water Drainage System; (iii) any 
groundwater, river, stream, creek, wash or dry weather arroyo, wetlands area, 
marsh, coastal slough, or (iv) any coastal harbor, bay, or the Pacific Ocean. 
The term Prohibited Discharge shall not include Discharges allowable under 
the Discharge Exception. 

U. "Significant Redevelopment' shall mean the rehabilitation or reconstruction of 
public or private residential (whether single family, multi-unit or planned unit 
development), industrial, commercial , retail , or other non-residential structures, 
for which either a discretionary land use approval, grading permit, building • 
permit or Non-residential Plumbing Permit is required. 

V. "State General Permif' shall mean either the State General Industrial Storm 
Water Permit or the State General Construction Permit and the terms and 
requirements of either or both. In the event the U.S. Environmental Protection 
Agency revokes the in-lieu permitting authority of the State Water Resources 
Control Board, then the term State General Permit shall also refer to any EPA 
administered storm water control program for industrial and construction 
activities. 

W. "Stonn Water Drainage System" shall mean street gutter, channel , storm drain, 
constructed drain, lined diversion structure, wash area, inlet, outlet or other 
facility, which is a part of or tributary to the County-wide storm water runoff 
system and owned, operated, maintained or controlled by County of Orange, 
the Orange County Flood Control District or any Co-Permittee City, and used 
for the purpose of collecting, storing, transporting, or disposing of storm water. 

/II 

Ill 
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A. 

IV. PROHIBITION ON ILLICIT 
CONNECTIONS AND PROHIBITED DISCHARGES 

No Person shall: 

1. Construct, maintain, operate and/or utilize any Illicit Connection. 

2. Cause, allow or facilitate any Prohibited Discharge. 

3. Act, cause, permit or suffer any agent, employee, or independent 
contractor, to construct, maintain, operate or utilize any Illicit 
Connection, or cause, allow or facilitate any Prohibited Discharge. 

B. The prohibition against Illicit Connections shall apply irrespective of whether 
the Illicit Connection was established prior to the date of enactment of this 
Ordinance; however, Legal Nonconforming Connections shall not become Illicit 
Connections until the earlier of the following: 

1. 

2. 

For all structural improvements to property installed for the purpose of 
Discharge to the Storm Water Conveyance System, the expiration of 
five (5) years from the adoption of this Ordinance . 

For all nonstructural improvements to property existing for the purpose 
of Discharge to the Storm Water Conveyance System, the expiration of 
six (6) months following delivery of a notice to the owner or occupant 
of the property, which states a Legal Nonconforming Connection has 
been identified. The notice of a Legal Nonconforming Connection shall 
state the date of expiration of use under this Ordinance. 

C. A civil or administrative violation of Section IV.A. shall occur irrespective of the 
negligence or intent of the violator to construct, maintain, operate or utilize an 
Illicit Connection or to cause, allow or facilitate any Prohibited Discharge. 

D. If an Authorized Inspector reasonably determines that a Discharge, which is 
otherwise within the Discharge Exception, may advers I affect the beneficial 

':{/_ uses of receiving waters, then the Authorized Inspector may give written notice 
~ tJ'f!' to the owner of the property or facility that the Discharge Exception shall not 

)'( rs-'' apply to the subject Discharge following expiration of the thirty 30) day period 
'f) ,~}}~ dy; commencing upon delivery of the notice. Upon expiration of the thirty (30) day 

" <1 ~~ period any such Discharge shall constitute a violation of Section IV.A. 
~., 

•
\ ~ G 

< _'(_f\ 
rr 
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E. 

A. 

The owner or occupant of property on which a Legal Nonconforming A 
Connection exists may request an administrative hearing, pursuant to the • 
procedures set forth in Sections VII.A.6-10. for an extension of the period 
allowed for continued use of the connection. A reasonable extension of use 
may be authorized by the City Manager [City Administrator, City Engineer, 
Director of Public Works, Director of Public Facilities and Resources 
Department, or the Authorized Inspector] upon consideration of the following 
factors: 

1. The potential adverse effects of the continued use of the connection 
upon the beneficial uses of receiving waters; 

2. The economic investment of the discharger in the Legal Nonconforming 
Connection; and 

3. The financial effect upon the discharger of a termination of the Legal 
Nonconforming Connection. 

V. CONTROL OF URBAN RUNOFF 

New Development and Significant Redevelopment. 

1. All New Development and Significant Redevelopment within the City of 
____ [the unincorporated area of County of Orange] shall be 
undertaken in accordance with: 

(i) The DAMP, including but not limited to the Development 
Project Guidance; and 

(ii) Any conditions and requirements established by the planning 
agency [planning department, engineering department or 
building department], which are reasonably related to the 
reduction or elimination of Pollutants in storm water runoff 
from the project site. 

2. Prior to the issuance by the City [County of Orange] of a grading permit, 
building permit or Non-residential Plumbing Permit for any New 
Development or Significant Redevelopment, the planning agency 
[planning department, engineering department or building department] 

e 

. shall review the project plans and impose terms, conditions and 
requirements on the project in accordance with Section V.A.1. If the a 
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• 

• 

• 

3. 

4. 

5. 

New Development or Significant Redevelopment will be approved 
without application for a grading permit, building permit or Non
residential Plumbing Permit, the planning agency [planning department, 
engineering department, or building department] shall review the 
project plans and impose terms, conditions and requirements on the 
project in accordance with Section V.A.1. prior to the issuance of a 
discretionary land use approval or, at the City's [County's] discretion, 
prior to recordation of a subdivision map. 

Notwithstanding the foregoing Sections V.A.1. and V.A.2., compliance 
with the Development Project Guidance shall not be required for 
construction of a (one) single family detached residence unless the City 
[County of Orange) planning agency [planning department, engineering 
department or building department) determines that the construction 
may result in the Discharge of significant levels of a Pollutant into a 
tributary to the Storm Water Drainage System. 

Compliance with the conditions and requirements of the DAMP shall not 
exempt any Person from the requirement to independently comply with 
each provision of this Ordinance . 

If the City [County of Orange) planning agency [planning department, 
engineering department or building department] determines that the 
project will have a de minimis impact on the quality of storm water 
runoff, then it may issue a written waiver of the requirement for 
compliance with the provisions of the Development Project Guidance. 

6. The owner of a New Development or Significant Redevelopment 
project, or upon transfer of the property, its successors and assigns, 
shall implement and adhere to the terms, conditions and requirements 
imposed pursuant to Section V.A.1. on a New Development or 
Significant Redevelopment project. 

7. 
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(i) Each failure by the owner of the property or its successors or 
assigns, to implement and adhere to the terms, conditions and 
requirements imposed pursuant to Section V.A.1. on a New 
Development or Significant Redevelopment project shall 
constitute a violation of this Ordinance. 

The City [County of Orange] planning agency [planning department, 
engineering department or building department] may require that the 
terms, conditions and requirements imposed pursuant to Section V.A.1. 
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be recorded with the County Recorder's office by the property owner. A 
The signature of the owner of the property or any successive owner 9 
shall be sufficient for the recording of these terms, conditions and 
requirements and a signature on behalf ofthe City [County of Orange] 
shall not be required for recordation. 

B. Cost Recovery. 

The City [County of Orange] shall be reimbursed by the project applicant for all 
costs and expenses incurred by the planning agency [planning department, 
engineering department or building department] in the review of New 
Development or Significant Development projects for compliance with the 
DAMP. The City [County of Orange] planning agency [planning department, 
engineering department or building department] may elect to require a deposit 
of estimated costs and expenses, and the actual costs and expenses shall be 
deducted from the deposit, and the balance, if any, refunded to the project 
applicant. 

C. Litter Control. (For Co-Permittees without a Litter Ordinance) 

[Option 1: Applicable to Public and Private Property] 

No Person shall discard any waste material, including but not limited to 
common household rubbish or garbage of any kind (whether generated or 
accumulated at a residence, business or other location), upon any public or 
private property, whether occupied, open or vacant, including but not limited 
to any street, sidewalk, alley, right-of-way, open area or point of entry to the 
Storm Water Drainage System. 

Every Person occupying or having charge and control of property on which a 
prohibited disposal of waste materials occurs shall cause the proper collection 
and disposal of same. 

A prohibited disposal of waste materials creates a danger to public health, 
safety and welfare, and otherwise threatens the environment, surface waters 
and groundwater; therefore, any owner or occupant of property who fails to 
remove waste material within a reasonable time may be charged with creating 
a nuisance upon the property. 
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A. 

[Option 2: Applicable to Public Property Only] 

No Person shall discard any waste material, including but not limited to 
common household rubbish or garbage of any kind (whether generated or 
accumulated at a residence, business or other location), upon any public 
property, whether occupied, open or vacant, including but not limited to any 
street, sidewalk, alley, right-of-way, open area or point of entry to the Storm 
Water Drainage System. 

VI. INSPECTIONS 

Scope of Inspections. 

1. Right to Inspect. Prior to commencing any inspection as hereinbelow 
authorized, the Authorized Inspector shall obtain either the consent of 
the owner or occupant of the property or shall obtain an administrative 
inspection warrant or criminal search warrant. 

2. Entry to Inspect. The Authorized Inspector may enter property to 
investigate the source of any Discharge to any public street, inlet, 
gutter, storm drain or the Storm Water Drainage System located within 
the jurisdiction of the City of [County of Orange, the Orange 
County Flood Control District]. 

3. Compliance Assessments. The Authorized Inspector may inspect 
property for the purpose of verifying compliance with this Ordinance, 
including but not limited to (i) identifying products produced, processes 
conducted, chemicals used and materials stored on or contained within 
the property, (ii) identifying point(s) of discharge of all wastewater, 
process water systems and Pollutants, (iii) investigating the natural 
slope at the location, including drainage patterns and man-made 
conveyance systems, (iv) establishing the location of all points of 
discharge from the property, whether by surface runoff or through a 
storm drain system, (v) locating any Illicit Connection or the source of 
Prohibited Discharge, (vi) evaluating compliance with any permit issued 
pursuant to Section VIII hereof, and (vii) investigating the condition of 
any Legal Nonconforming Connection. 
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Ill 

Ill 

4. Portable Equipment. For purposes of verifying compliance with this A 
Ordinance, the Authorized Inspector may inspect any vehicle, truck, W 
trailer, tank truck or other mobile equipment. 

5. Records Review. The Authorized Inspector may inspect all records of 
the owner or occupant of property relating to chemicals or processes 
presently or previously occurring on-site, including material and/or 
chemical inventories, facilities maps or schematics and diagrams, 
Material Safety Data Sheets, hazardous waste manifests, business 
plans, pollution prevention plans, State General Permits, Storm Water 
Pollution Prevention Plans, Monitoring Program Plans and any other 
record(s) relating to Illicit Connections, Prohibited Discharges, a Legal 
Nonconforming Connection or any other source of contribution or 
potential contribution of Pollutants to the Storm Water Drainage 
System. 

6. Sample & Test. The Authorized Inspector may inspect, sample and test 
any area runoff, soils area (including groundwater testing), process 
discharge, materials within any waste storage area (including any 
container contents), and/or treatment system Discharge for the purpose 
of determining the potential for contribution of pollutants to the Storm A 
Water Drainage System. The Authorized Inspector may investigate the W 
integrity of all storm drain and sanitary sewer systems, any Legal 
Nonconforming Connection or other pipelines on the property using 
appropriate tests, including but not limited to smoke and dye tests or 
video surveys. The Authorized Inspector may take photographs or 
video tape, make measurements or drawings, and create any other 
record reasonably necessary to document conditions on the property. 

7. Monitoring. The Authorized Inspector may erect and maintain 
monitoring devices for the purpose of measuring any Discharge or 
potential source of Discharge to the Storm Water Drainage System. 

8. Test Results. The owner or occupant of property subject to inspection 
shall, on submission of a written request, receive copies of all 
monitoring and test results conducted by the Authorized Inspector. 

e 
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VII. ENFORCEMENT 

A. Administrative Remedies. 

1. Notjce of Noncompliance. The Authorized Inspector may deliver to the 
owner or occupant of any property, or to any Person responsible for an 
Illicit Connection or Prohibited Discharge a Notice of Noncompliance. 
The Notice of Noncompliance shall be delivered in accordance with 
Section VII.A.5. of this Ordinance. 

(i) The Notice of Noncompliance shall identify the provision(s) of 
this Ordinance or the applicable permit which has been 
violated. The Notice of Noncompliance shall state that 
continued noncompliance may result in additional enforcement 
actions against the owner, occupant and/or Person. 

(ii) The Notice of Noncompliance shall state a compliance date 
that must be met by the owner, occupant and/or Person; 
provided, however, that the compliance date may not exceed 
ninety (90) days unless the Authorized Inspector extends the 
compliance deadline an additional ninety (90) days where 
good cause exists for the extension. 

2. Administrative Compliance Orders. 
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(i) The Authorized Inspector may issue an Administrative 
Compliance Order. The Administrative Compliance Order 
shall be delivered in accordance with Section VII.A.5. of this 
Ordinance. The Administrative Compliance Order may be 
issued to: 

(a) 

(b) 

The owner or occupant of any property requiring 
abatement of conditions on the property that cause or 
may cause a Prohibited Discharge or an Illicit 
Connection in violation of this Ordinance; 

The owner of property subject to terms, conditions or 
requirements imposed on a project in accordance with 
Section V.A.1. to ensure adherence to those terms, 
conditions and requirements. 
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(c) A pennittee subject to the requirements of any permit A 
issued pursuant to Section VIII hereof to ensure • 
compliance with the tenns, conditions and 
requirements of the pennit. 

(d) Any Person responsible for an Illicit Connection or 
Prohibited Discharge. 

(ii) The Administrative Compliance Order may include the 
following tenns and requirements: 

(a) Specific steps and time schedules for compliance as 
reasonably necessary to prevent the imminent threat 
of a Prohibited Discharge, including but not limited to 
a Prohibited Discharge from any pond, pit, well, 
surface impoundment, holding or storage area; 

(b) Specific steps and time schedules for compliance as 
reasonably necessary to discontinue any Illicit 
Connection; 

(c) Specific requirements for containment, cleanup, e 
removal, storage, installation of overhead covering, or 
proper disposal of any Pollutant having the potential to 
contact stonn water runoff; 

( d) Any other tenns or requirements reasonably calculated 
to prevent the imminent threat of or continuing 
violations of this Ordinance, including, but not limited 
to requirements for compliance with best management 
practices guidance documents promulgated by any 
federal, State of California or regional agency; 

( e) Any other tenns or requirements reasonably calculated 
to achieve full compliance with the tenns, conditions 
and requirements of any permit issued pursuant 
hereto. 
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3. 

4. 

Ill 

2051-00001 
45968_1 

Cease and Desist Orders. 

(i) The Authorized Inspector may issue a Cease and Desist 
Order. A Cease and Desist Order shall be delivered in 
accordance with Section VII.A.5. of this Ordinance. A Cease 
and Desist Order may direct the owner or occupant of any 
property and/or other Person responsible for a violation of this 
Ordinance to: 

(a) Immediately discontinue any Illicit Connection or 
Prohibited Discharge to the Storm Water Drainage 
System; 

(b) Immediately contain or divert any flow of water off the 
property, where the flow is occurring in violation of any 
provision of this Ordinance; 

(c) Immediately discontinue any other violation of this 
Ordinance; 

(d) Clean up the area affected by the violation. 

(ii) The Authorized Inspector may direct by Cease and Desist 
Order that the owner of any property or any permittee under 
any permit issued pursuant to Section VIII hereof: 

(a) Immediately cease any activity not in compliance with 
the terms, conditions and requirements of the 
applicable permit. 

Recovery of Costs. The Authorized Inspector may deliver to the owner 
or occupant of any property, any permittee or any other Person who 
becomes subject to a notice of noncompliance or administrative order, 
an Invoice for Costs. An Invoice for Costs shall be delivered in 
accordance with Section VII.A.5. of this Ordinance. An Invoice for 
Costs shall be immediately due and payable to the City [County of 
Orange, Orange County Flood Control District] for the actual costs 
incurred by the City [County of Orange, Orange County Flood Control 
District] in issuing and enforcing any notice or order. 
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(i) If any owner or occupant, permittee or any other Person A 
subject to an invoice for costs fails to either pay the Invoice for W 
Costs or appeal successfully the Invoice for Costs in 
accordance with Section VII.A.6., then the Enforcing Attorney 
may institute collection proceedings. 

5. Delivery of Notice. Any Notice of Noncompliance, Administrative 
Compliance Order, Cease and Desist Order or Invoice of Costs to be 
delivered pursuant to the requirements of this Ordinance shall be 
subject to the following: 

(i) The notice shall state that the recipient has a right to appeal 
the matter as set forth in Sections VII.A.6. through Section 
VII.A.10. of this Ordinance. 

(ii) Delivery shall be deemed complete upon (a) personal service 
to the recipient; (b) deposit in the U.S. mail, postage pre-paid 
for first class delivery; or (c) facsimile service with 
confirmation of receipt. 

(iii) Where the recipient of notice is the owner of the property, the 
address for notice shall be the address from the most recently e 
issued equalized assessment roll for the property or as 
otherwise appears in the current records of the City [County of 
Orange]. 

(iv) Where the owner or occupant of any property cannot be 
located after the reasonable efforts of the Authorized 
Inspector, a Notice of Noncompliance or Cease and Desist 
Order shall be deemed delivered after posting on the property 
for a period of ten (10) business days. 

6. Administrative Hearing for Notices of Noncompliance, Administrative 
Compliance Orders, Invoices for Costs and Adverse Determinations. 
Except as set forth in Paragraph 8, any Person receiving a Notice of 
Noncompliance, Administrative Compliance Order, a notice of Legal 
Nonconforming Connection, an Invoice for Costs, or any Person who is 
subject to any adverse determination made pursuant to this Ordinance, 
may appeal the matter by requesting an administrative hearing. 
Notwithstanding the foregoing, these administrative appeal procedures 
shall not apply to criminal proceedings initiated to enforce this 
Ordinance. e 
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7. Reguest for Administrative Hearing. Any person appealing a Notice of 
Noncompliance, an Administrative Compliance Order, a notice of Legal 
Nonconforming Connection, an Invoice for Costs or an adverse 
determination shall, within thirty (30) days of receipt thereof, file a 
written request for an administrative hearing, accompanied by an 
administrative hearing fee as established by separate resolution, with 
the Office of the City Clerk [Clerk of the Orange County Board of 
Supervisors], with a copy of the request for administrative hearing 
mailed on the date of filing to the City Manager [City Administrator, City 
Engineer, Director of Public Works, Director of Public Facilities and 
Resources Department, or the Authorized Inspector and the City 
Attorney]. Thereafter, a hearing on the matter shall be held before the 
Hearing Officer within forty-five (45) business days of the date of filing 
of the written request unless, in the reasonable discretion of the 
Hearing Officer and pursuant to a written request by the appealing 
party, a continuance of the hearing is granted. 

8. Administrative Hearing for Cease and Desist Orders and Emergency 
Abatement Actions. An administrative hearing on the issuance of a 
Cease and Desist Order or following an emergency abatement action 
shall be held within five (5) business days following the issuance of the 
order or the action of abatement, unless the hearing (or the time 
requirement for the hearing) is waived in writing by the party subject to 
the Cease and Desist Order or the emergency abatement. A request 
for an administrative hearing shall not be required from the Person 
subject to the Cease and Desist Order or the emergency abatement 
action. 

9. Hearing Proceedings. The Authorized Inspector shall appear in support 
of the notice, order, determination, Invoice for Costs or emergency 
abatement action, and the appealing party shall appear in support of 
withdrawal of the notice, order, determination, Invoice for Costs, or in 
opposition to the emergency abatement action. The City [County of 
Orange, Orange County Flood Control District] shall have the burden 
of supporting any enforcement or other action by a preponderance of 
the evidence. Each party shall have the right to present testimony and 
other documentary evidence as necessary for explanation of the case. 

10. Final Decision and Appeal. The final decision of the Hearing Officer 
shall issue within ten (1 O) business days of the conclusion of the 
hearing and shall be delivered by first-class mail, postage prepaid, to 
the appealing party. The final decision shall include notice that any 
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B. 

legal challenge to the final decision shall be made pursuant to the • 
provisions of Code of Civil Procedure §§ 1094.5 and 1094.6 and shall 
be commenced within ninety (90) days following issuance of the final 
decision. [The administrative hearing fee paid by a prevailing party in 
an appeal shall be refunded.] 

(i) Notwithstanding this Section 10, the final decision of the 
Hearing Officer in any preceding determining the validity of a 
Cease and Desist Order or following an emergency abatement 
action shall be mailed within five (5) business days following 
the conclusion of the hearing. 

11. City [County] Abatement. In the event the owner of property, the 
operator of a facility, a permittee or any other Person fails to comply 
with any provision of a compliance schedule issued to such owner, 
operator, permittee or Person pursuant to this Ordinance, the 
Authorized Inspector may request the Enforcing Attorney to obtain an 
abatement warrant or other appropriate judicial authorization to enter 
the property, abate the condition and restore the area. Any costs 
incurred by the City [County] in obtaining and carrying out an abatement 
warrant or other judicial authorization may be recovered pursuant to 
Section Vll.8.4. • 

Nuisance. 

Any condition in violation of the prohibitions of this Ordinance, including but not 
limited to the maintenance or use of any Illicit Connection or the occurrence of 
any Prohibited Discharge, shall constitute a threat to the public health, safety 
and welfare, and is declared and deemed a nuisance pursuant to Government 
Code §38771. 

1. Court Order to Enjoin or Abatement. At the request of the City 
Manager, (City Administrator, City Engineer, Director of Public Works, 
Director of Public Facilities and Resources Department, or the 
Authorized Inspector], the Enforcing Attorney may seek a court order to 
enjoin and/or abate the nuisance. 

2. Notice to Owner and Occupant. Prior to seeking any court order to 
enjoin or abate a nuisance or threatened nuisance, the City Manager 
[City Administrator, City Engineer, Director of Public Works, Director of 
Public Facilities and Resources Department, or the Authorized 
Inspector] shall provide notice of the proposed injunction or abatement • 
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to the owner and occupant, if any, of the property where the nuisance 
or threatened nuisance is occurring. 

3. Emergency Abatement. In the event the nuisance constitutes an 
imminent danger to public safety or the environment, the City Manager 
[City Administrator, City Engineer, Director of Public Works, Director of 
Public Facilities and Resources Department, or the Authorized 
Inspector] may enter the property from which the nuisance emanates, 
abate the nuisance and restore any property affected by the nuisance. 
To the extent reasonably practicable, informal notice shall be provided 
to the owner or occupant prior to abatement. If necessary to protect the 
public safety or the environment, abatement may proceed without prior 
notice to or consent from the owner or occupant thereof and without 
judicial warrant. 

(i) An imminent danger shall include, but is not limited to, exigent 
circumstances created by the dispersal of Pollutants, where 
the same presents a significant and immediate threat to the 
public safety or the environment. 

(ii) Notwithstanding the authority of the City [County of Orange, 
Orange County Flood Control District] to conduct an 
emergency abatement action, an administrative hearing 
pursuant to Section VII.A.a. hereinabove shall follow the 
abatement action. 

4. Reimbursement of Costs. All costs incurred by the City [County of 
Orange, Orange County Flood Control District] in responding to any 
nuisance, all administrative expenses and all other expenses 
recoverable under State law, shall be recoverable from the Person(s) 
creating, causing, committing, permitting or maintaining the nuisance. 

5. Nuisance Lien. All costs shall become a lien against the property from 
which the nuisance emanated and a personal obligation against the 
owner thereof in accordance with Government Code §38773.1 and 
§38773.5. The owner of record of the property subject to any lien shall 
be given notice of the lien prior to recording as required by Government 
Code §38773.1. 
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(i) At the direction of the City Manager, [City Administrator, City 
Engineer, Director of Public Works, Director of Public 
Facilities and Resources Department, or the Authorized 
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C. 

D. 

E. 

Inspector], the Enforcing Attorney is authorized to collect A 
nuisance abatement costs or enforce a nuisance lien in an W' 
action brought for a money judgement or by delivery to the 
County Assessor of a special assessment against the property 
in accord with the conditions and requirements of Government 
Code §38773.5. 

Criminal Sanctions. 

1. Prosecutor. The Enforcing Attorney may act on the request of the City 
Manager [City Administrator, City Engineer, Director of Public Works, 
Director of Public Facilities and Resources Department, or the 
Authorized Inspector] to pursue enforcement actions in accordance with 
the provisions of this Ordinance. 

2. 

3. 

Infractions. Any Person who may otherwise be charged with a 
misdemeanor under this Ordinance may be charged, at the discretion 
of the Enforcing Attorney, with an infraction punishable by a fine of not 
more than $100 for a first violation, $200 for a second violation, and a 
fine not exceeding $500 for each additional violation occurring within 
one year. 

Misdemeanors. Any Person who negligently or knowingly violates any 
provision of this Ordinance, undertakes to conceal any violation of this 
Ordinance, continues any violation of this Ordinance after notice 
thereof, or violates the terms, conditions and requirements of any 
permit issued pursuant to this Ordinance, shall be guilty of a 
misdemeanor punishable by a fine of not more than $1000 or by 
imprisonment for a period of not more than six months, or both. 

Consecutive Violations. 

Each day in which a violation occurs and each separate failure to comply with 
either a separate provision of this Ordinance, an Administrative Compliance 
Order, a Cease and Desist Order or a permit issued pursuant to this Ordinance, 
shall constitute a separate violation of this Ordinance punishable by fines or 
sentences issued in accordance herewith. 

Non-exclusive Remedies. 

e 

Each and every remedy available for the enforcement of this Ordinance shall 
be non-exclusive and it is within the discretion of the Authorized Inspector or e 
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F. 

Enforcing Attorney to seek cumulative remedies, except that multiple monetary 
fines or penalties shall not be available for any single violation of this 
Ordinance. 

Citations. 

Pursuant to Penal Code §836.5, the Authorized Inspector shall have the 
authority to cause the arrest of any Person committing a violation of this 
Ordinance. The Person shall be released and issued a citation to appear 
before a magistrate in accordance with Penal Code §853.5, §853.6, and 
§853.9, unless the Person demands to be taken before a magistrate. Following 
issuance of any citation the Authorized Inspector shall refer the matter to the 
Enforcing Attorney. 

Each citation to appear shall state the name and address of the violator, the 
provisions of this Ordinance violated, and the time and place of appearance 
before the court, which shall be at least ten (10) business days after the date 
of violation. The Person cited shall sign the citation giving his or her written 
promise to appear as stated therein. If the Person cited fails to appear, the 
Enforcing Attorney may request issuance of a warrant for the arrest of the 
Person cited. 

G. Violations of Other Laws. 

H. 

Any Person acting in violation of this Ordinance also may be acting in violation 
of the Federal Clean Water Act or the State Porter-Cologne Act and other laws 
and also may be subject to sanctions including civil liability. Accordingly, the 
Enforcing Attorney is authorized to file a citizen suit pursuant to Federal Clean 
Water Act §505(a), seeking penalties, damages, and orders compelling 
compliance, and other appropriate relief. The Enforcing Attorney may notify 
EPA Region IX, the Santa Ana or San Diego Regional Water Quality Control 
Boards, or any other appropriate state or local agency, of any alleged violation 
of this Ordinance. 

Injunctions. 

At the request of the City Manager [City Administrator, City Engineer, Director 
of Public Works, Director of Public Facilities and Resources Department, or the 
Authorized Inspector], the Enforcing Attorney may cause the filing in a court of 
competent jurisdiction, of a civil action seeking an injunction against any 
threatened or continuing noncompliance with the provisions of this Ordinance. 
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1. Order for Reimbursement. Any temporary, preliminary or permanent A 
injunction issued pursuant hereto may include an order for • 
reimbursement to the City [County of Orange, Orange County Flood 
Control District] of all costs incurred in enforcing this Ordinance, 
including costs of inspection, investigation and monitoring, the costs of 
abatement undertaken at the expense of the City [County of Orange, 
Orange County Flood Control District), costs relating to restoration of 
the environment and all other expenses as authorized by law. 

I. Other Civil Remedies. 

A. 

1. 

2. 

The City Manager, [City Administrator, City Engineer, Director of Public 
Works, Director of Public Facilities and Resources Department, or the 
Authorized Inspector), may cause the Enforcing Attorney to file an 
action for civil damages in a court of competent jurisdiction seeking 
recovery of (i) all costs incurred in enforcement of the Ordinance, 
including but not limited to costs relating to investigation, sampling, 
monitoring, inspection, administrative expenses, all other expenses as 
authorized by law, and consequential damages, (ii) all costs incurred in 
mitigating harm to the environment or reducing the threat to human 
health, and (iii) damages for irreparable harm to the environment. 

The Enforcing Attorney is authorized to file actions for civil damages 
resulting from any trespass or nuisance occurring on public land or to 
the Storm Water Drainage System from any violation of this Ordinance 
where the same has caused damage, contamination or harm to the 
environment, public property or the Storm Water Drainage System. 

3. The remedies available to the City [County of Orange, Orange County 
Flood Control District] pursuant to the provisions of this Ordinance shall 
not limit the right of the City [County of Orange, Orange County Flood 
Control District] to seek any other remedy that may be available by law. 

VIII. PERMITS 

Discharge Permit Procedure. 

e 

1. Permit. On application of the owner of property or the operator of any 
facility, which property or facility is not otherwise subject to the 
requirements of a State General Permit or a National Pollution 
Discharge Elimination System Permit regulating storm water e 
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discharges, the City Manager [City Administrator, City Engineer, 
Director of Public Works, Director of Public Facilities and Resources 
Department, or the Authorized Inspector] may issue a permit 
authorizing the release of non-storm water Discharges to the Storm 
Water Drainage System if: 

(i) The Discharge of material or constituents is reasonably 
necessary for the conduct of otherwise legal activities on the 
property; and 

(ii) The Discharge will not cause a nuisance, impair the beneficial 
uses of receiving waters, or cause any reduction in 
established water quality standards. 

2. Application. The applicant shall provide all information requested by 
the City Manager [City Administrator, City Engineer, Director of Public 
Works, Director of Public Facilities and Resources Department, or the 
Authorized Inspector] for review and consideration of the application, 
including but not limited to specific detail as to the activities to be 
conducted on the property, plans and specifications for facilities located 
on the property, identification of equipment or processes to be used on
site and other information as may be requested in order to determine 
the constituents, and quantities thereof, which may be discharged if 
permission is granted. 

3. Permit Issuance. The permit shall be granted or denied by the City 
Manager [City Administrator, City Engineer, Director of Public Works, 
Director of Public Facilities and Resources Department, or the 
Authorized Inspector] or his or her designated representative, no later 
than sixty (60) business days following the completion and acceptance 
of the application as determined by the City Manager [City 
Administrator, City Engineer, Director of Public Works, Director of 
Public Facilities and Resources Department, or the Authorized 
Inspector]. 

4. 

2051.()()()()1 
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(i) The applicant shall be notified in Person or by first-class mail, 
postage prepaid, of the action taken. 

Permit Conditions. The permit may include terms, conditions and 
requirements to ensure compliance with the objectives of this 
Ordinance and as necessary to protect the receiving waters, including 
but not limited to: 

El-27 May 9, 1997 

0012232



(i) Identification of the Discharge location on the property and the A 
location at which the Discharge will enter the Storm Water • 
Drainage System; 

(ii) Identification of the constituents and quantities thereof to be 
discharged into the Storm Water Drainage System; 

(iii) Specification of pollution prevention techniques and structural 
or non-structural control requirements as reasonably 
necessary to prevent the occurrence of potential Discharges 
in violation of this Ordinance; 

(iv) Requirements for self-monitoring of any Discharge; 

(v) Requirements for submission of documents or data, such as 
technical reports, production data, Discharge reports, self
monitoring reports and waste manifests; and 

(vi) Other terms and conditions appropriate to ensure compliance 
with the provisions of this Ordinance and the protection of 
receiving waters, including requirements for compliance with A 
best management practices guidance documents approved by • 
any federal, State of California or regional agency. 

5. General Permit. In the discretion of the City Manager [City 
Administrator, City Engineer, Director of Public Works, Director of 
Public Facilities and Resources Department, or the Authorized 
Inspector], the permit may, in accordance with the conditions identified 
in Section VIII.A.4. hereinabove, be prepared as a general permit 
applicable to a specific category of activities. If a general permit is 
issued, any Person intending to Discharge within the scope of the 
authorization provided by the general permit may do so by filing an 
application to Discharge with the City Manager [City Administrator, City 
Engineer, Director of Public Works, Director of Public Facilities and 
Resources Department, or the Authorized Inspector]. No Discharge 
within the scope of the general permit shall occur until such application 
is so filed. 
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(i) Notwithstanding the foregoing in this subsection 5, the City 
Manager [City Administrator, City Engineer, Director of Public 
Works, Director of Public Facilities and Resources 
Department, or the Authorized Inspector], in his discretion, e 
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B. 

may eliminate the requirement that an application for a 
general permit be filed for any specific activity for which a 
general permit has been issued. 

6. Permit Fees. The permission to Discharge shall [may] be 
conditioned upon the applicant's payment of the City's [County of 
Orange's] costs, in accordance with a fee schedule adopted by 
separate resolution, as follows: 

(i) For individually issued permits, the costs of reviewing the 
permit application, preparing and issuing the permit, and the 
costs reasonably related to administrating this permit program. 

(ii) For general permits, the costs of reviewing the permit 
application, that portion of the costs of preparing the general · 
permit which is reasonably attributable to the permittee's 
application for the general permit, and the costs reasonably 
related to administering the general permit program. 

Permit Suspension, Revocation or Modification. 

1. The City Manager [City Administrator, City Engineer, Director of Public 
Works, Director of Public Facilities and Resources Department, or the 
Authorized Inspector) may suspend or revoke any permit when it is 
determined that: 

(i) The permittee has violated any term, condition or requirement 
of the permit or any applicable provision of this Ordinance; or 

(ii) The permittee's Discharge or the circumstances under which 
the Discharge occurs have changed so that it is no longer 
appropriate to except the Discharge from the prohibitions on 
Prohibited Discharge contained within this Ordinance; or 

(iii) The permittee fails to comply with any schedule for 
compliance issued pursuant to this Ordinance; or 

(iv) Any regulatory agency, including EPA or a Regional Water 
Quality Control Board having jurisdiction over the Discharge, 
notifies the City [County of Orange] that the Discharge should 
be terminated. 
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C. 

2. The City Manager [City Administrator, City Engineer, Director of Public e 
Works, Director of Public Facilities and Resources Department, or the 
Authorized Inspector] may modify any permit when it is determined that: 

3. 

(i) Federal or state law requirements have changed in a manner 
that necessitates a change in the permit; or 

(ii) The permittee's Discharge or the circumstances under which 
the Discharge occurs have changed so that it is appropriate to 
modify the permit's terms, conditions or requirements; or 

(iii) A change to the permit is necessary to ensure compliance with 
the objectives of this Ordinance or to protect the quality of 
receiving waters. 

The Permittee, or in the case of a general permit, each Person who has 
filed an application pursuant to Section VIII.A.5., shall be informed of 
any change in the permit terms and conditions at least forty-five (45) 
business days prior to the effective date of the modified permit. 

The determination that a permit shall be denied, suspended, revoked A 
or modified may be appealed by a permittee pursuant to the same 9 
procedures applicable to appeal of an Administrative Compliance Order 
hereunder. In the absence of a judicial order to the contrary, the 
permittee may continue to Discharge pending issuance of the final 
administrative decision by the Hearing Officer. 

Permit Enforcement. 

1. Penalties. Any violation of the terms, conditions and requirements of 
any permit issued by the . City Manager [City Administrator, City 
Engineer, Director of Public Works, Director of Public Facilities and 
Resources Department, or the Authorized Inspector] shall constitute a 
violation of this Ordinance and subject the violator to the administrative, 
civil and criminal remedies available under this Ordinance. 

D. Compliance with the terms, conditions and requirements of a permit issued 
pursuant to this Ordinance shall not relieve the permittee from compliance with 
all federal, state and local laws, regulations and permit requirements, 
applicable to the activity for which the permit is issued. 
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1. Limited Pennittee Rights. Pennits issued under this Ordinance are for 
the Person or entity identified therein as the "Permittee" only, and 
authorize the specific operation at the specific location identified in the 
permit. The issuance of a Pennit does not vest the pem,ittee with a 
continuing right to Discharge. 

2. Transfer of Pennits. No pem,it issued to any Person may be 
transferred to allow: 

(i) A Discharge to the Storm Water Drainage System at a 
location other than the location stated in the original permit; or 

(ii) . A Discharge by a Person other than the Person named in the 
pem,it, provided however, that the City [County] may approve 
a transfer if written approval is obtained, in advance, from the 
City Manager [City Administrator, City Engineer, Director of 
Public Works, Director of Public Facilities and Resources 
Department, or the Authorized Inspector]. 

IX. INTERAGENCY COOPERATION 

A. The City [County of Orange, Orange County Flood Control District] intends to 
cooperate with other agencies with jurisdiction over storm water discharges to 
ensure that the regulatory purposes underlying storm water regulations 
promulgated pursuant to the Clean Water Act (33 USC §1251 et seg.) are met. 

8. The City [County of Orange, Orange County Flood Control District] may, to the 
extent authorized by law, elect to contract for the services of any public agency 
or private enterprise to carry out the planning approvals, inspections, permits 
and enforcement authorized by this Ordinance. 

X. MISCELLANEOUS 

A. Compliance Disclaimer. 

/ Full compliance by any Person or entity with the provisions of this Ordinance 
/ ,shall not preclude the need to comply with other local, state or federal statutory 

or regulatory requirements, which may be required for the control of the 
Discharge of Pollutants into storm water and/or the protection of storm water 
quality. 
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B. Severability. 

If any provision of this Ordinance or the application of the Ordinance to any 
circumstance is held invalid, the remainder of the Ordinance or the application 
of the Ordinance to other Persons or circumstances shall not be affected. 

C. Repeal of Prior Ordinance. (where appropriate) 

The enactment of this Ordinance by City [County of Orange, Orange County 
Flood Control District] shall repeal the provisions of County Ordinance No. 703 
[City's Industrial Waste Ordinance], enacted for the permitting of Discharges of 
industrial waste to ground or surface waters and no new Discharge permits 
shall be issued thereunder; provided however, that connection to Discharge 
under the terms and conditions of any individual Discharge permit issued prior 
to the date of enactment of the Water Quality Ordinance shall be allowed 
hereunder as a Legal Nonconforming Connection. 

XI. JUDICIAL REVIEW 

e 

The provisions of §1094.5 and §1094.6 of the Code of Civil Procedure set forth the 
procedure for judicial review of any act taken pursuant to this Ordinance. Parties e 
seeking judicial review of any action taken pursuant to this Ordinance shall file such 
action within ninety (90) days of the occurrence of the event for which review is sought. 
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I. INTRODUCTION 

This document is the Enforcement Consistency Guide (the "Guide") and was 
developed as a companion to the Water Quality Ordinance (hereinafter "Ordinance") 
providing step by step guidance to Authorized Inspectors, Enforcing Attorneys and 
other City [Orange County] personnel responsible for implementing the Ordinance. 
The Guide provides important additional information with respect to the Water 
Quality Ordinance and implements the drainage area management requirements of 
the Santa Ana and San Diego Regional Water Quality Control Board NPDES 
Permits. The use of this Guide will assist staff in identifying, documenting, and 
responding to violations of the Ordinance and selecting appropriate enforcement 
actions. 

Unless otherwise defined herein, all capitalized terms used in this Guide are defined 
in the Ordinance. 

Each Co-Permittee is required to certify implementation of this Guide for use. Each 
Co-Permittee should note that the Guide is a general approach to implementation 
of an investigation and enforcement program. The Guide was prepared to provide 
a consistent approach to water quality ordinance enforcement throughout Orange 
County. The actual implementation of each Co-Permittee's investigation and 
enforcement program should be adapted to the various program approaches taken 
by each Co-Permittee consistent with the requirements of the permits. 

Once implemented by the Co-Pennittee, the Guide is a public record pursuant to the 
Government Code (§6250 et seq.) and must be made available to any person so 
requesting it. It is the intent of the preparers of this Guide that its contents are 
essentially program suggestions, and each Co-Permittee may utilize similar or other 
equivalent investigation and enforcement approaches. Further, the Guide is not all 
inclusive and some investigation and enforcement programs may include additional 
measures or other techniques that are more appropriate to the facts of the given 
situation. Each Co-Permittee's investigation and enforcement program should be 
flexible in order that the best response will be provided in each situation. 
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11. PURPOSE 

This Guide is intended to provide standard guidelines and protocols for ordinance 
implementation to ensure uniform countywide enforcement and to aid the Co
Permittee in accomplishing the following objectives: 

+ Select water quality ordinance program personnel 

+ Document Stormwater Drainage System Monitoring and 
Inspections 

+ Investigate Noncompliance 

+ Document Noncompliance 

+ Manage Data and Discharger Information 

+ Select Appropriate Enforcement Tools 

+ Plan for Emergency Response 

-

+ Coordinate with Other Public Agencies, Other City Departments e 
and the Public 

+ Establish a Local Permit Program (hereinafter defined) as 
authorized by the Ordinance 

+ Establish Procedures for the Review and Approval of New 
Development and Significant Redevelopment Projects in 
accordance with the DAMP 

As noted above, this Guide was developed in support of the Water Quality 
Ordinance, and is not intended to support the enforcement of requirements 
under the State General Industrial and General Construction Permit Programs, 
which are subject to enforcement by other regional authorities. More 
information about the State issued NPDES Stormwater Permits may be 
obtained from either the Santa Ana or San Diego Regional Water Quality 
Control Boards. 
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Ill. SELECTION OF PERSONNEL 

A. Each Co-Permittee will be responsible for designating the Department or 
specific personnel responsible for inspection, enforcement, permitting and 
review of New Development and Significant Redevelopment projects. The 
selected personnel will comprise the Water Quality Compliance Team 
(hereinafter ''Team"). 

B. Each Team should consist of one or more persons2 capable of carrying out 

2 

3 

• 

specific Team functions3
, including: 

• Program Coordinator 
• Program Liaison Officer 
• Authorized lnspectors4 

• Permit Officer 
• Planning Officer 
• Enforcing Attomey3 
• Program Clerk 
+ Hearing Officer 
• Spill Response Team 

The Team should have the knowledge, skill and training as necessary to 
effectively carry-out their duties, including but not limited to: 

• Training in the practical application of the Ordinance and this 
Enforcement Consistency Guide, 

• Knowledge of SARA (Superfund Amendments and 
Reauthorization Ad of 1986) Title Ill reporting requirements and 
State OES reporting requirements, 

It is important to note that Co-Permittees are DOt expected to employ separate individuals for each described 
Team function. It is anticipated that elements of each Team function will be selec:ted based on pers<>D118l 
availability, with specific tasks assigned to one or mme storm water compliance program personnel. 

Section Ill. E. below further identifies the duties of each Team position • 

These positions are further defined and specifically discussed in the Water Quality Ordinance. 
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+ Knowledge of the Orange County Hazardous Materials Area e 
Plan, California Ocean Oil Spill Plan, applicable Regional Water 
Quality Control Board Basin Plans, 

Contacts: 
• Orange County Hazardous Materials Area 

Plan (or City Equivalent) 

-

-

Orange County Fire Authority 
180 South Water Street 
Orange, California 92866-0086 
Staff Contact: Jennifer Bower 
(714) 7 44-0465 

Region 8 - Basin Plan 
Regional Water Quality Control 
Board - Santa Ana Region 
3737 Main Street, Suite 500 
Riverside, California 92507 
Staff Contact: Laurie Taul 
(909) 782-4906 

Region 9 - Basin Plan 
Regional Water Quality Control 
Board - San Diego Region 
9771 Clairmont Mesa Blvd., Suite A 
San Diego, California 92124 
Staff Contact: Debra Jayne 
(619) 467-2952 

+ Familiarity with Proposition 65 requirements, applicable health 
and safety training, including California OSHA requirements, 

Contact: 
• Health Care Agency 

Environmental Health 
2009 East Edinger Avenue 
Santa Ana, California 92705 
Hotline Number: (714) 667-3765 
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+ Safety training in accordance with 40 CFR 1910.120 

+ Technical training as necessary for effedive inspedion, 
monitoring and sampling, and 

+ Technical training as necessary for effedive permit issuance 
and/or for review . of New Development/Significant 
Redevelopment projects for consistency with the Orange County 
NPDES Stormwater Permit program Drainage Area 
Management Plan (hereinafter "DAMP"), specifically including 
DAMP Chapter VII and the Appendix thereto entitled Best 
Management Pradices for New Development Including Non
Residential Construction Projects, as the same may be amended 
from time to time. 

C. Each Co-Permittee may elect to contract for the services of any public agency 
or private enterprise to carry out the Team duties and/or to condud the 
permitting, inspection and enforcement contemplated by the Ordinance. 

D. The Co-Permittee may eled to have some of the duties of the Team 
performed by in-house personnel, while contrading for remaining services. 
Further, Co-Permittee may select all or a subset of the duties of the Team 
from all of the identified fundions based on individual program priorities. 

The duties described below for each Team member are listed as one option 
for a program of Stormwater discharge regulation. This Team approach is 
designed to accomplish all NPDES Permit requirements through colledive 
adion; however, the NPDES Permit does not specify these duties as 
identified herein. 

E. The duties of each Team member, which may be seleded include: 

1. Program Coordinator. Program Coordinator should be a management 
level Co-Permittee employee authorized to identify and implement 
major water quality control program tasks, supervise the completion of 
tasks assigned to other team members and interface with the City 
Council/Orange County Board of Supervisors and management level 
City/Orange County employees. The Ordinance identifies many of the 
duties of the Program Coordinator as the responsibility of the City 
Manager [City Administrator, City Engineer, Diredor of Public Works, 
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Director of Public Facilities and Resources Department] and persons e 
directed by them and under their instruction and supervision. 

2. Program Liaison Officer. The Program Liaison Officer will coordinate 
the efforts of the members of the Team with other City/County 
Departments having related responsibilities. 
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The Program Liaison Officer's duties may be undertaken by other 
personnel under the supervision of the Program Coordinator or 
Authorized Inspector. Program Liaison Officer duties may be selected 
from the following list as appropriate to support the program priorities 
established by each Co-Permittee, as follows: 

a) Coordinate education efforts with other Co-Permittee 
departments such as public works, police, and fire, and code 
enforcement to establish basic skills in identification of 
unauthorized discharges and spills to the Stormwater Drainage 
System. 

b) 

c) 

Coordinate with community service officers in community 
education efforts. 

Establish procedures for the request of assistance by the Team 
from other Co-Permittee departments. 

d) Coordinate departmental cross-training programs for the sharing 
with the Team of expertise in evidence preservation, evidence 
documentation, chain-of-custody requirements, and similar 
related matters. 

e) Coordinate Team work with the Orange County Hazardous 
Materials Strike Force, the local Fire Department's hazardous 
materials response team and personnel checking Business Plans 
(pursuant to SARA Community Right-To-Know requirements). 

f) Coordinate the Team work with local health and safety program 
officers and building inspectors. 

-
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• 

• 

• 

g) Establish contacts with and provide program information and 
education to business groups, local homeowners groups, 
neighborhood watch organizations, local hospitals, local 
ambulance services and other groups who may benefit from the 
receipt of program information. 

3. Authorized Inspectors. Authorized Inspectors will work as assigned by 
the Program Coordinator. 
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a) The Ordinance identifies many of the duties of the Authorized 
·Inspector as the responsibility of the City Manager [City 
Administrator, City Engineer, Director of Public Works, Director 
of Public Facilities and Resources Department], and those 
persons directed by them and under their instruction and 
supervision who are assigned to investigate compliance with, 
detect violations of, and take actions pursuant to the Ordinance. 

b) This Guide has been drafted based upon the understanding that 
the State General Permits (Industrial and Construction) are 
subject solely to the enforcement efforts of the State Water 
Resources Control Board and the Regional Water Quality 
Control Boards. Therefore, Authorized Inspectors are not 
responsible for directly enforcing the State General Permits. 
Nevertheless, certain requirements of the State General Permits 
(including, filing of Notices of Intent and the development of 
Stormwater Pollution Prevention Plans and monitoring 
programs), are reviewable under the specific terms of those 
permits by local program personnel. Accordingly, the Ordinance 
provides that Authorized Inspectors may request and review 
State General Permit program documentation when conducting 
site investigations and as necessary to assist in local program 
enforcement. If a State General Permit violation is uncovered by 
an Authorized Inspector, the Authorized Inspector may report the 
matter to the appropriate Regional Water Quality Control Board. 

c) The duties of the Authorized Inspector may include, but are not 
limited to: 

1) Map discharge points and outlets, and collect other data . 
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2) Sample wet and dry weather discharges. 

3) Conduct administrative compliance inspections and/or 
criminal inspections, including collecting, preserving and 
documenting evidence. 

4) Identify locations of Illicit Connections. 

5) Identify sources of Prohibited Discharges. 

6) Review documents and records related to chemicals or 
processes occurring at inspected sites. 

7) Identify facilities or properties where a Local Permit may 
be appropriate and to enforce the provisions of such a 
permit. For purposes of this Guide, "Local Permit" means 
a Co-Permittee's authorization, issued pursuant to Section 
VIII of the Ordinance, for the release of non-stormwater 
discharges to the Stormwater Drainage System. 

8) Inspect properties subject to structural and non-structural 
BMPs required of New Development/Significant 
Redevelopment projects in accordance with the DAMP to 
assure appropriate performance and structural 
maintenance and functionability. 

9) Conduct tests, such as smoke or dye tests or physical 
inspections and/or video surveys to verify compliance or 
locate a source of discharge. 

1 O) Prepare inspection consent requests and consult with 
Enforcing Attorney regarding applications for 
administrative inspection warrants, as necessary. 

11) Consult with the Enforcing Attorney regarding criminal 
inspection warrants, as appropriate. 

12) Issue Notices of Noncompliance, Administrative 
Compliance and Cease and Desist Orders. 
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13) In consultation with fire department staff, evaluate and 
determine the need for emergency abatement of 
conditions posing an imminent danger to public safety or 
the environment. 

14) Issue citations and recommend prosecution. 

d) Proposition 65. All Authorized Inspectors should be aware of the 
requirements of Health & Safety Code Section 25180. 7 for the 
reporting of an illegal discharge or threatened illegal discharge. 
The requirements of this section are set forth more fully in 
Appendix A hereto. 

4. Enforcing Attorney. The Enforcing Attorney should be either the City 
Attorney [County Counsel) or District Attorney acting as counsel to the 
Co-Permlttee, and his/her appointee. For purposes of criminal 
prosecution, only the District Attorney or designee [and/or City Attorney, 
and Deputy District and City Attorneys as assigned) will ad as the 
Enforcing Attorney. The duties of the Enforcing Attorney include: 
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a) Assist Program Coordinator as requested in the implementation 
of the stormwater control program. 

b) Provide advice with respect to the enforcement of the Ordinance. 

c) Assist with administrative inspection warrants. 

d) Assist with criminal inspection warrants. 

e) Assist Authorized Inspectors in proper documentation of 
evidence. 

f) Prosecute citations, as necessary. 

g) Seek judicial injunctions. 

h) File civil and criminal actions. 

i) File nuisance liens and obtain recovery of nuisance abatement 
costs from responsible parties. 

E2-9 
December 11, 1997 

Prepared by Woodruff, Spradlin & Smart 

0012251



5. permit Officer. The Permit Officer is primarily responsible for accepting, 
reviewing and approving or rejecting applications of dischargers for 
issuance of a Local Permit to allow non-stormwater discharges to the 
Stonnwater Drainage System. The Permit Officer should be qualified 
to evaluate permit applications in accordance with the requirements of 
the Ordinance as further identified in Appendix B hereto. 

6. Planning Officer. The Planning Officer is primarily responsible for 
identifying conditions of approval to be imposed on New 
Development/Significant Redevelopment projects in accordance with 
the DAMP. 

7. program Clerk. The Program Clerk is primarily responsible for 
preparation of documentation in support of the enforcement program. 
The Program Clerk is responsible for preparing account information and 
invoices for costs to be billed to owners and operators of properties that 
do not come into compliance with any notice or order issued pursuant 
to the Ordinance. The invoice for costs should reflect all personnel, 
equipment, response costs, damages, and expenses incurred by any 
Co-Permittee in enforcing administrative compliance orders, issuing 
cease and desist orders and pursuing other civil and criminal remedies 
as provided in the Ordinance. The Program Clerk's duties should also 
include maintaining data on various aspects of the program, including 
discharger history, and monitoring and inspection results. 

8. Hearing Officer. The Hearing Officer is the [insert department head] or 
his/her designee, who shall preside at the administrative hearings 
authorized by the Ordinance and issue final decisions on the matters 
raised therein [(or) Hearing Officer may mean the appeals board 
established by separate resolution of the City Council (or Board of 
Supervisors), which shall preside at the administrative hearings 
authorized by the Ordinance and issue final decisions]. The Hearing 
Officer should not be an individual who has supervised or otherwise 
been involved with the specific activity or investigation that .has become 
the subject of an administrative proceeding. Therefore, the Co
Permittee may wish to agree to a cooperative arrangement with another 
Co-Permittee, such that stonnwater program personnel may act as the 
Hearing Officer for a neighboring Co-Permittee. Depending on their 
level of experience, training for Hearing Officers may be required to 
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ensure familiarity with stormwater issues and the manner in which 
administrative hearings should be conducted. 

The Hearing Officer's duties include: 

a) Processing of hearing requests. 

b) Establishing appropriate hearing schedules. 

c) Acting as presiding officer at hearings. 

d) Issuing final decisions and preparation of the administrative 
record in cases of further appeal. 

9. Spill Response Personnel. The spill response personnel may be 
Authorized Inspectors and other City/County personnel responsible for 
coordinating with the local fire department for the immediate response 
to any accidental spill, leak or Prohibited Discharge of Pollutants 
requiring immediate cleanup. In addition to acting as necessary to 
protect human health and the environment, the duties of the spill 
response personnel may include: 

a) Documenting the source of the spill. 

b) Identifying the responsible party, where possible. 

c) Establishing evidence useful in the recovery of spill response 
costs, where appropriate. 

d) Assisting the Authorized Inspector in evaluating the need for 
emergency abatement. · 

e) Coordinating activities for spill response with the Orange County 
Hazardous Materials Strike Force. 

Appendix C is a form which may be adopted by a Co-Permittee for identification of 
its Team members. If responsibilities change, a revised form may easily be 
substituted in its place. 
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IV. MONITORING POLLUTANT DISCHARGES FROM INDUSTRIAL 
FACILITIES AND ENFORCEMENT PROGRAM PRIORITIES 

A. Purpose 

B. 

The Co-Permittees have a number of programs that have facilitated the 
detection of sources of non-stormwater discharges. These programs include 
industrial facility inspection, drainage facility inspection, field screening for 
gross contamination, and the wide distribution of public education materials 
that provide phone numbers and encourage the reporting of spills. 

Industrial Facility Inspection 

A number of public agencies routinely conduct inspections of industrial 
facilities in Orange County. These agencies and their areas of responsibility 
include the following: 

• 

• 

• 

• 

The Orange County Health Care Agency regulates the storage and 
disposal of hazardous wastes. Approximately 5,500 businesses are 
inspected annually to ensure proper waste management. 

The Fire Departments in Orange County regulate the storage of 
hazardous materials through disclosure ordinances such as OCC Sec 
4-3-200-300 and Article 80 of the Fire Code. This regulation involves 
inspection at over 7,000 businesses. 

Agricultural chemicals, notably pesticides, are regulated by the 
Agriculture Commissioner through the State Agriculture Code (CCR 
Trtle 3, Sec. 6000 et seq.). The Commissioner's office performs facility 
inspections and initiates enforcement action for non-compliance. 

Discharges to the sanitary sewers are regulated by the County 
Sanitation Districts of Orange County, the Irvine Ranch Water District, 
and the Aliso Water Management Agency/South East Regional 
Reclamation Authority. All three organizations conduct facility 
inspections. 

Routine coordination with staff of these inspection programs through the 
Orange County Hazardous Materials Strike Force accompanied by occasional 
formal presentations will ensure their cognizance of stormwater concerns and 
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C. 

D. 

E. 

F. 

prompt notification of the Co-Permittees of pollution issues. Appendix D 
contains an example of safety procedures for inspection of industrial facilities. 

Drainage Facility Inspection 

The Co-Permittees conduct drainage system inspections as part of routine 
facility maintenance. 

Field Screening 

The primary objective of this component of the water quality monitoring 
program, conducted by the County as principal permittee, is to detect gross 
contamination from unpermitted non-stormwater discharges through field 
analysis for phenols, cyanide, chlorine, copper, chromium, pH, and 
conductivity. The program will be revised in 1998 as part of the overall 
evolution of the monitoring program. Nonetheless, detection of sources of 
gross contamination will remain a major objective of the water quality 
monitoring effort. 

Incident Reporting 

Public reporting of spills is facilitated by the listing of City/County telephone 
numbers in materials produced and distributed by the Stormwater Program's 
public education activities. In addition, Orange County "white page" telephone 
directories list the County's Water Pollution Section telephone number. 

Enforcement Program Priorities 

The Co-Permittee's inspection programs for ordinance compliance will utilize 
an incident response inspection approach to focus resources on addressing 
reports of possible non-compliance at a particular location. As discussed in 
Section VI., inspections will only occur after information that a violation of the 
ordinance may be occurring has been brought to the attention of the Program 
Coordinator through one of the mechanisms discussed previously (Sections 
IV.B-IV.F). 

An administrative inspection plan (Appendix E), used to implement a proactive 
inspection program, may be implemented when information from the water 
quality monitoring justifies such a significant reallocation of resources. 
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A. 

V. POLLUTANTS' OF CONCERN 

Industrial and Commercial Sources 

The following constituents may be found in the Stormwater Drainage System 
as a result of discharge in either dry weather or wet weather flows from 
industrial and commercial sources: 

1. Solid Particle Materials: chips, dusts, plastic pellets, wood or metal 
shavings. 

a) Characteristics: clearly visible particles. 

b) Possible sources: manufacturing facilities, lumber yards, cement 
plants, material storage yards, metal operations, textile facilities. 

2. Petroleum Products and Engine Coolants, such as fuels, oils, solvents, 
grease, coolants. 

a) Characteristics: oil sheen on visible water areas, brown staining a 
of runoff areas. w, 

b) Possible sources: vehicle storage facilities, or locations where 
vehicle maintenance takes place or petroleum products are 
produced, stored or dispensed. 

3. Miscellaneous conditions: 

a) Metals such as cadmium, lead, zinc, copper, silver, nickel, 
chromium 

b) Non-metal materials such as phosphorous and silica 

c) High or low pH (alkalinity and acidity, respectively), which may 
be evidenced by the presence of deposits or stains or damage 
to concrete or metal storm drain structures. 
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B. 

C. 

d) Color. yellow (chemicals or textile sources), brown (packing 
plants, printing, metal works, stone or concrete works, refineries), 
green (chemical or textile sources), red (meat packing plants), 
gray (dairies). 

e) High Turbidity: characterized by cloudy or opaque waters. 

f) Organic Compounds: characterized by odors typical of 
decomposing materials such as sewage or sulfide (rotten egg) or 
rancid-sour smells. 

g) High levels of bio-chemical oxygen demand, chemical oxygen 
demand or toxic organic compounds 

h) High Temperature, which is generally characterized by steam 

i) Toxic materials characterized by effect on surrounding 
vegetation. 

An industrial inventory field sheet which may be used to record conditions at 
commercial or industrial sites is attached as Table 1. Supplemental guides 
for identification of Pollutants of Concern are found in Tables 2 and 3. 

Pollutants from Construction Sites 

Materials present may include sediments, petroleum products and engine 
coolants, metal shavings or materials, pesticides, fertilizers, toxic chemicals 
such as solvents, cleaners, sealers, adhesives, or paints. Constructions sites 
are also sources of miscellaneous wastes such as concrete, paints, and 
sealers, wash waters, landscape or yard waste materials, packaging 
materials, trash and sanitary or sewage waste. 

Pollutants from Residential and Commercial Activities 

Materials present may include petroleum products, engine coolants, 
pesticides, fertilizers, landscape or yard waste and trash. 

The Ordinance also lists a number of activities that are typically residential in 
nature (and which may also be found in commercial developments), but which 
are exceptions to the prohibitions in the Ordinance and are defined therein as 
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"Discharge Exceptions". These include: landscape inigation runoff, foundation 
drain water, air conditioning condensation and other runoff from building roofs, 
non-commercial vehicle washing and dechlorinated swimming pool water. 
Potential sources of and the manner in which certain Pollutants may enter the 
Stormwater Drainage System are set forth in Tables 1 and 2. 

VI. POTENTIAL VIOLATIONS 

A. Illicit Connections 

B. 

1. The Ordinance defines the term "Illicit Connection" as any man-made 
conveyance or drainage system through which the discharge of any 
pollutant to the stormwater drainage system occurs or may occur. 

2. Constructed (Man-Made) Illicit Connections include: pipelines, conduits, 
inlets or outlets, connected impervious areas, channels or swales. 

3. Practical examples of constructed Illicit Connections include: pipes 
which discharge onto adjacent property or into a water runoff area, 
facilities constructed adjacent to construction areas which allow 
dewatering runoff to flow to the stormwater drainage system, or storm 
drain inlets that drain from outside wash areas directly into the 
stormwater drainage system. 

4. Legal nonconforming connections receive special treatment under the 
Ordinance as connections that would otherwise be unacceptable, but 
which were placed in service in accordance with all requirements in 
place at the time of connection. The Ordinance defines Legal 
Nonconforming Connections and allows a grace period of five (5) years 
for all structural improvements or six (6) months for nonstructural 
improvements. 

Prohibited Discharges 

1. The Ordinance defines the term "Prohibited Discharge" as any 
discharge from public or private property, and containing any pollutant, 
to: the stormwater drainage system; any upstream flow which is 
tributary to the stormwater drainage system; groundwater, river; stream; 
creek; wash; dry weather arroyo; wetlands; marsh; coastal 
slough/bay/harbor, or Pacific Ocean. 
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2. Prohibited discharges typically are generated from poorly managed on
site operations, illegal dumping and/or contaminated stormwater 
discharges. 

3. Site operations which may produce Prohibited Discharges include 
releases of: 
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a) Process waters such as boiler blowoff, rinse waters, chlorinated 
pool discharges. 

b) Waste materials such as manufactured floatable materials, 
animal wastes from kennels or riding stables, vehicle fluids (oils, 
coolants, etc.). 

c) Raw materials unloading and storage areas can be sources of 
sand/gravel, cement, fertilizers, pesticides. 

d) Practical examples of problematic site operations would include: 

1) Pressurized washing and steam cleaning areas that drain 
to storm drain inlets. 

2) Auto repair shops where operations occur out of doors in 
unprotected areas and no provision is made for preventing 
contamination from leaving the site. 

3) Barrels placed in unbermed areas where hand pumps are 
used to dispense petroleum products and residues can 
migrate to storm drain areas. 

4) A non-retail fueling area where vehicle washing also 
occurs and runoff flows to open storm drain area. 

5) Manufacturing storage yard for concrete materials where 
materials are uncovered and washoff flows directly to 
storm drain. 

6) Construction location where concrete debris is flowing to 
street gutter. 
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4. Illegal dumping activities include: 

a) Household wastes such as home, garden or yard debris; trash or 
rubbish; household hazardous wastes. 

b) Commercial wastes such as landscape debris or soil; trash or 
rubbish; hazardous wastes in drums or canisters or septage. 

c) Animal or agricultural wastes such as manure, stock wastes, fruit 
and vegetable materials and animal carcasses. 

d) Practical examples of illegal dumping activities could include: 

1) Home/yard debris dumped near curb inlet to stonnwater 
drainage system. 

2) Trash, drums or discarded materials left on creek or wash 
area banks. 

5. Contaminated Stonnwater Runoff 
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Stormwater runoff can occur as contaminated overland flow or as direct 
runoff. 

a) Contaminated overland flows may either be sheet flows or 
concentrated flows. 

b) Contaminated overland flows can occur as runoff from semi
pervious areas which includes fertilizers or eroded soils in 
quantities that will interfere with or adversely affect the beneficial 
uses of the receiving waters, flora or fauna of the State. 

c) Contaminated overland flows can occur as runoff from 
impervious areas which includes oil and grease from parking and 
equipment service areas. 

d) Direct runoff waters can occur from unprotected raw materials 
storage areas or from rainfall contacting contaminated work 
areas or rooftops where contaminates from building stacks have 
accumulated. 
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e) Practical examples of stormwater runoff include: 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

Construction or work on an exposed site where soils are 
being tracked onto the street and washed down the gutter 
in quantities that will interfere with or adversely affect the 
beneficial uses of the receiving waters, flora or fauna of 
the State. 

Construction or work on an exposed site where materials 
such as sand are migrating into street gutter area either 
through non-concentrated exposure to water such as 
sprinkler systems or by actual contact with other runoff 
water in quantities that will interfere with or adversely 
affect the beneficial uses of the receiving waters, flora or 
fauna of the State. 

Petroleum contaminated soils in equipment servicing 
areas, which are exposed to gutter area through tracking. 

Uncovered areas of stockpiled construction demolition 
materials. 

Uncovered materials storage areas for cleaning fluids 
where obvious ground staining has occurred. 

Outside storage of unsealed paint and solvent containers. 

Exposed truck loading docks with uncovered materials. 

Equipment storage yards without runoff controls. 

6. Practical Conditions for the Prevention of Prohibited Discharges. 
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Good management practices will prevent Ordinance violations, these 
might include: 

a) Materials storage areas with covers and secondary containment 
systems. 
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A. 

b) Loading docks that are covered or have materials that are 
covered, or which are implementing other best management 
practices. 

c) Clean loading docks. 

d) Soil stockpiles that are covered from contact with rainfall by 
plastic sheeting. 

e) Construction waste containers with plastic covers. 

f) Materials storage shed. 

VII. INVESTIGATING NONCOMPLIANCE 

Individual Property Inspections 

The Co-Permittee's inspection programs for ordinance compliance will utilize 
an incident response inspection approach. The use of this inspection 
approach will minimize the need for additional staff resources by focusing 
responses directly on reports of possible non-compliance at a particular 
location. A glossary of terms relevant to enforcement is attached as Table 6. 

The incident response inspection will occur after information has been brought 
to the attention of the Program Coordinator, Authorized Inspector or Enforcing 
Attorney indicating that a discharge in violation of the Ordinance is occurring. 
In that event, the following procedure should be utilized: 

B. Criminal Inspections 

The inspection for non-compliance may be based on limited facts indicating 
that a condition may exist at a location, which is in violation of the Ordinance. 
The Authorized Inspector should review these facts (where appropriate with 
the assistance of the Enforcing Attorney) and determine whether the facts 
indicate that the discharger may be subject to criminal sanctions under the 
Ordinance. Although negligent or knowing violators of the Ordinance may 
subject a person to criminal liability, generally the act or incident of unlawful 
discharge should be willful (knowing) on the part of the discharger before 
criminal prosecution is appropriate. In the event the facts indicate that the 
violation is criminal in nature, the Authorized Inspector should follow the 
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procedure below for issuance of a criminal inspedion warrant. A criminal 
inspedion warrant will not be necessary .if the Authorized Inspector obtains 
consent (preferably written, but may be verbal) from the discharger for the 
inspedion, .am!. the discharger is informed that the inspedion is to be made 
for the collection of evidence which may be used in prosecution of a criminal 
case. In most cases, it can be anticipated that the discharger will withhold 
consent for warrantless inspedion if criminal prosecution is intended by the 
Co-Permittee. 

C. Administrative Inspections 

If, after review of the fads, the discharge does not appear to be a willful 
violation of the Ordinance, the Authorized Inspector may decide to insped the 
location in order to assess compliance, and if justified, issue a notice of 
noncompliance, administrative compliance order or cease and desist order. 
The Authorized lnspedor should follow the procedures in Subsedion F below 
for conduding an administrative compliance inspedion. 

It should be noted that it is particularly important to determine the focus of the 
inspedion prior to undertaking the inspedion because information obtained 
in an administrative compliance inspedion generally cannot be used in 
support of a criminal case. 

D. Public Documents 

1. 

2. 
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Public lnfonnation. The Public Records Act, Government Code §6250 
et seq., requires the release by local agencies of information and 
documents compiled in the course of conduding the public business. 
As discussed in the introdudion sedion to this Guide, the Guide itself 
is a public record subjed to release on receipt of a request under the 
Public Records Ad. The policy served by disclosure of public 
documents is to preserve the accountability of public agencies for their 
adions. 

Program lnfonnation. In the course of carrying out the inspection and 
enforcement program, each Co-Permittee will be compiling general 
data and other specific information about the compliance status of 
facilities in its area. From time to time, public requests for the release 
of information about local facilities may be received by Co-Permittee. 
The Public Records Ad requires prompt response and information 
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3. 
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requests must be responded to within ten (10) days. In order to comply e 
with the required response deadline, it is recommended that Team 
personnel contact their City Attorney or County Counsel representative 
immediately when an information request is received. The final 
decision as to the release of public documents should be made with the 
advice and assistance of counsel. 

General Information Release Guideljnes. As a matter of general 
information, Stormwater Program personnel should be aware that 
unless the information requested is confidential under the Ordinance, 
or subject to certain limited exceptions, it will be subject to disclosure 
under the public records act. 

The information compiled by the City [Orange County] during the course 
of conducting all activities to promote compliance with the requirements 
of this Ordinance may include (but is not limited to) general program 
data on the quality of stormwater discharges, stormwater drainage 
system surveys, discharger information supplied for the review of New 
Development/Significant Redevelopment projects or for processing of 
applications for local permits, files and information on specific facilities 
and their compliance status and/or inspection documentation ("Program 
lnformation'l Program Information is to be available to the public and 
governmental agencies without restriction unless the person submitting 
the data (or from whom the data is obtained) specifically requests and 
is able to demonstrate to the satisfaction of the City [Orange County] 
that the release of such information will divulge information, processes 
or methods which would be detrimental to the user's competitive 
position. 

The demonstration of the need for confidentiality made by the party 
seeking to protect information must meet the burden necessary for 
withholding such information from the general public under applicable 
State and Federal law. All requests for confidentiality should be made 
at the time of submittal of the information by marking the submitted 
information "Confidential Business Information" on each page sought 
to be withheld from future disclosure. 

Information that is demonstrated to be confidential should not be 
released to anyone other than a governmental agency without prior 
notification to the protected party. The results of monitoring or test 
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data, which indicate the quality of stormwater discharge or other runoff 
or discharge, should not be deemed confidential. 

a) Limited exceptions to the release of public documents include: 

1) Privacy. Pursuant to Government Code §6254(c), 
Information in the possession of public agencies that is of 
a highly personal nature may be withheld from public 
disclosure if the disclosure would be an unwarranted 
invasion of personal privacy. 

2) Preliminary Agency Information. Pursuant to Government 
Code §6254(a), the draft memoranda, notes and 
preliminary documentation of public agencies may be 
withheld from disclosure if (1) the document is not 
otherwise retained in the ordinary course of the agencies 
activities, and (2) the public interest in withholding the 
document is greater than the public interest in disclosure 
of the document. 

3) Deliberative Process Privilege. This case law exception 
to the release of public information applies if (1) the 
disclosure would expose internal decision-making 
processes of the agency and, thereby, discourage candid 
internal discussion and undermine the agency's ability to 
perform its functions, and (2) where the document is 
factual in nature, the document is inextricably related to a 
policy formulation process. 

4) Privilege for Official Information. Pursuant to Evidence 
Code §1040, information that is acquired by a public 
employee in confidence and in the course of the conduct 
of their duties is not subject to public disclosure 
requirements if the need to preserve the confidence is 
greater than the policy in favor of public disclosure. 

5) Trade Secrets. Pursuant to Evidence Code §1061, 
persons seeking protection of documents as trade secrets 
may apply to the court for protection of documents. The 
information may be considered a trade secret if it is a 
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formula, pattern, compilation, program, device, method, A 
technique or process, and (1) It derives independent W 
economic value (whether actual or potential) by virtue of 
not being generally known to the public or others who 
might obtain value from the disclosure, and (2) It is the 
subject of efforts that are reasonable under the 
circumstances to maintain its secrecy. 

6) Geological Data. Geological or geophysical data or other 
similar information related to utility systems development 
is protected from public disclosure under Government 
Code §6254( e) if the information is supplied to the public 
agency in confidence. 

E. Safety Procedures 

The work of the Authorized Inspector in conducting inspections under the 
Ordinance should be performed in accordance with acceptable safety 
practices as developed by each Co-Permittee's safety officer. An inspection 
safety document developed and implemented by the County Sanitation 
Districts Orange County for use by their Compliance Division Inspectors is 
attached as Appendix D as a reference tool for each Co-Permittee to develop 
appropriate safety practices. 

F. Administrative Compliance Inspections 

As noted above, administrative compliance inspections are conducted for the 
purpose of assessing compliance and pursuing administrative or civil 
enforcement proceedings. The administrative compliance inspection is a term 
applied to two specific types of investigation procedures, the first of these is 
the incident response inspection, which is an individual property inspection, 
and the second is the planned area inspection. The following procedures are 
suggested for incident response inspections. Procedures for use in a planned 
area inspection are set forth in Appendix E. 

1. The Incident Response Inspection. Typically the Authorized Inspector 
will encounter information about an event or incident of non
compliance. This may occur through a concerned citizen report, a 
report from another local agency, such as police or fire departments, or 
as a result of the Authorized Inspector's observations while in the field. 
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2. 
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Before investigation of the location in question occurs, a short individual 
property inspedion plan should be prepared, which documents the 
information available about the non-compliant facility or property. The 
purpose of the single inspection plan is to establish that the inspection 
is occurring in accordance with set procedures, which establish a 
measure of justification for the inspedion and thereby protect the 
regulated community from unreasonable searches. The inspection plan 
should state: 

a) The source reporting the possible non-compliance. 

b) The address of location and facility contact person, if known. 

c) Specific fads reported about the non-compliance, including 
identification of the likely constituents of concern, where 
possible. 

d) Available water quality program data base information, such as 
specific details of past spill incidents at the location in question, 
status of compliance with General Permit requirements and/or 
conditions of approval for New Development/Significant 
Redevelopment, and notes from off-site visual observations. 

e) Because State statutes and the Ordinance require inspections at 
reasonable hours, the Authorized Inspector should identify a 
reasonable time for the inspedion in the inspection plan. If an 
unusual time is selected (e.g. 10 p.m.) the inspector should 
describe why the time selected for the inspection is reasonable. 

Inspection Notice and Consent. State statutes and the Ordinance 
require notice to the owner or occupant of the time and date of the 
inspection. 

a) Informal Notjce and Consent. The Authorized Inspector may visit 
the site and make an informal (oral) request for consent to the 
inspection and, if the owner or occupant responds with verbal 
consent, then the inspedion may proceed at that time. The 
Authorized Inspector should carefully document the owner's or 
occupant's verbal consent in his inspection notes. The 
Authorized Inspector should be aware that an inspection 
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b) 

pursuant to verbal consent may be terminated at any time by A 
revocation of the consent by the owner or occupant. • 

Written Consent. As an alternative approach to informal contact 
and verbal consent, the Authorized Inspector may seek written 
consent by delivery of a request to inspect to the site in question. 
Written requests for consent should state the following: 

1) The purpose of the inspection, which is to conduct an 
administrative compliance inspection. 

. 2) The name of the Authorized Inspector and agency 
personnel to be contacted for further information. 

3) The proposed time and date of inspection. 

4) A request for the return of the owner/occupant's written 
consent for the inspection. 

If the written request for consent to inspect js not returned to the 
Authorized Inspector, then the inspector may wish to visit the site 
and either pursue the informal/verbal consent inspection noted 
above or request, in person, the written authorization consenting 
to the inspection. 

If written consent to an administrative compliance inspection is 
received from the owner or occupant, the Authorized Inspector 
should be aware that an inspection pursuant to written consent 
may be terminated at any time by the verbal revocation of the 
consent by the owner or occupant. 

c) Inspection by Warrant. If verbal consent or written consent to an 
administrative compliance inspection is refused by the owner or 
occupant, the Authorized Inspector may seek an administrative 
warrant following the procedure described in Section G below. 
By statute, inspections conducted by administrative warrant 
require 24 hours advance notice to the owner or facility occupant 
of the date and time of the inspection. However, the issuing 
magistrate may waive the requirement of advance notice of the 
inspection if the Authorized Inspector establishes that the 
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d) 

inspection results may be materially altered by the advance 
notice requirement. 

Change in Inspection purpose. During the course of conduding 
any administrative compliance inspedion, whether conduded 
pursuant to consent or after issuance of an administrative 
inspection warrant, if, at any time, the Authorized lnspedor 
obtains information which leads him/her to believe that the 
agency may pursue a criminal prosecution instead of an 
administrative or civil enforcement proceeding, then the purpose 
of the inspection has changed and it is no longer an 
administrative jnspectjon. At that point, the Authorized lnspedor 
must notify the person who is the subjed of the inspection that 
information obtained through further inspedion may be used in 
a criminal prosecution. The inspedion may continue if consent 
(preferably written, but may be verbal) is then provided for a 
criminal inspection. If consent is not provided, the Authorized 
Inspector should leave the site and bring an application for a 
criminal inspection warrant to the magistrate pursuant to the 
procedure described below. 

G. Administrative Compliance Inspection Warrants 

Where oral consent is not received or when written consent requests are not 
returned, or consent is determined to be otherwise inadvisable, the Authorized 
Inspector should, following consultation with the Enforcing Attorney, seek an 
administrative inspection warrant. 

1. Purpose. The administrative inspection is necessary to ascertain the 
compliance of one or more facilities or locations with the provisions of 
the Ordinance. The administrative inspection must be conduded in 
accordance with Ordinance Section VI.A., Scope of Inspections. 

2. Single Inspections. The Authorized lnspedor may identify a specific 
property for a compliance inspection based on limited facts indicating 
that a condition may exist at that location in violation of the Ordinance. 

3. General Inspection Plan. The Authorized lnspedor may identify the 
property or properties to be inspected based on a general or routine 
plan for enforcement of the Ordinance, which selects, by area or by 
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category or classification of adivities, facilities or locations having e 
some potential to contribute discharges to the stonn drain system that 
are in violation of the Ordinance. 

4. Consent. The Authorized lnspedor should request that the owner or 
occupant of property consent to an inspection to be conduded for the 
purpose of verifying compliance with the provisions of the Ordinance. 
The request may be made by direct contact with the owner or occupant, 
but if the Authorized lnspedor cannot diredly contad the owner or 
occupant, the request for consent may be posted at the entrance to the 
property. If consent is obtained, a warrant is not required. 

5. Notice. Time and Entry. lnspedions must be conducted at reasonable 
hours. The occupant or owner of the property should receive notice of 
the time and date of the inspection. An Authorized lnspedor's request 
for consent may serve as notice, but in the case of warrant inspedions, 
written notice should be given 24 hours in advance by posting a copy 
of the warrant on the subject property. In the absence of an emergency 
requiring immediate entry or judicial authorization therefore, no forcible 
entry should occur. Notwithstanding the notice, time and entry 
requirements, the Authorized Inspector may establish to the satisfadion 
of the issuing magistrate that the purpose of the inspedion will be 
hanned by compliance with these requirements and less restridive 
conditions or requirements may be issued to ensure that an effective 
inspedion may occur. 

6. Warrant Application. The Authorized lnspedor should consult with the 
Enforcing Attorney for the preparation of an application to the proper 
magistrate for issuance of an Administrative Inspection Warrant. 

7. lnspedor Affidavit. The Authorized lnspedor may condud 
administrative inspedions in accordance with Code of Civil Procedure 
§1822.50 et seq. upon application to a court of competent jurisdiction 
for issuance of an administrative inspedion warrant based on such 
proof as the court may require, including an affidavit of the Authorized 
lnspedor establishing the following: 
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a) The date, time and location of the proposed administrative 
compliance inspedion and the party to be served with the 
inspedion warrant, if known. 
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b) The source of information indicating that the location to be 
inspected is suspected of being in non-compliance with the 
Ordinance. The specific facts relied upon by the Authorized 
Inspector to conclude that a condition of non-compliance may 
exist at the location. 

c) That a request for consent to the inspection was either made by 
contacting the owner or occupant was sent in writing to the owner 
or occupant, but consent was refused or not received. In the 
alternative, the affidavit may explain why the request for consent 
requirement should be waived. 

H. Criminal Investigations 

Any person who negligently or knowingly violates any provision of the 
Ordinance has committed a misdemeanor, but as a matter of policy, it is 
suggested that criminal prosecution should generally be the last step taken to 
stop a condition of noncompliance. In some limited cases criminal 
enforcement may be appropriate as a first step in enforcement if the facts 
indicate that the violation is severe, willful and egregious. 

1. Causes for Criminal Prosecution. Criminal prosecution will be 
appropriate if information or events indicate that a particular owner or 
operator of a facility is causing an unlawful discharge, which is (i) 
willful, (ii) fails to comply with the best management practices imposed 
on a New Development or Significant Redevelopment project, (iii) 
violates the terms, conditions and requirements of a Local Permit, (iv) 
continues after notice of non-compliance is received, or (v) is a direct 
attempt to conceal a violation of the Ordinance. Criminal prosecution 
may be utilized for egregious violations which are the result of negligent 
rather than willful conduct. Figure 1 identifies the range of enforcement 
options available. Figure 2 identifies circumstances when 
administrative remedies or criminal prosecution may be appropriate. 

2. Co-Permittee response. In response to the above, the Co-Permittee 
may treat the actions of the discharger as subject to criminal sanctions 
and the Authorized Inspector should act as follows: 
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a) Request the assistance of the Enforcing Attorney in deciding A 
whether to seek consent to inspect by contacting the owner or W 
apply directly for the issuance of a warrant for inspection of 
possible criminal violations. 

b) Criminal warrants may be issued on the affidavit of the 
Authorized Inspector prepared as described above in Section 
G. 7 for administrative compliance inspection warrants; however, 
an application for a criminal search warrant must state the 
specific facts and details establishing the Authorized Inspector's 
honest and strong suspicion that a criminal violation may be 
found at the location. An honest and strong suspicion of a 
aiminal violation must be supported by distinct facts describing 
what is known to the Authorized Inspector about the site and its 
conditions. These might include: 

1) Site conditions 

2) Observed equipment 

3) Observed discharges, odor or coloration. 

c) The Authorized Inspector's warrant application must identify the 
scope of the criminal inspection in as much detail as is then 
available, including the place and areas to be searched, the 
items to be inspected, tested, sampled, photographed, 
videotaped, copied or otherwise discovered at the location. 

I. Arrests 

Authorized Inspectors do not have authority to act as peace officers; therefore, 
arrests of persons committing misdemeanors under the Ordinance should be 
made by police officers. If the Authorized Inspector has identified a set of 
circumstances as proper for the aiminal arrest of the party or parties involved, 
then the Authorized Inspector may wish to arrange in advance for the 
presence of a police officer. 
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J. Emergency Entry 

The Ordinance provides that entry on property without consent or warrant may 
be made in certain limited circumstances, as follows: 

"In the event [a] nuisance constitutes an imminent danger to public 
safety or the environment, the ... [Co-Pennittee] may enter the property 
from which the nuisance emanates, abate the nuisance and restore any 
area of public property affected by the nuisance. To the extent 
reasonably practicable, informal notice shall be provided to the owner 
or occupant prior to abatement. If necessary to protect the public safety 
or the environment, abatement may proceed without prior notice to or 
consent from the owner or occupant thereof and without judicial 
warrant. 

(i) An imminent danger shall include, but is not limited to, exigent 
circumstances created by the dispersal of Pollutants, where the 
same presents a significant and immediate threat to the public 
safety or the environment. 

(ii) Notwithstanding the authority of the City [Orange County, Orange 
County Flood Control District] to conduct an emergency 
abatement action, an administrative hearing pursuant to [Water 
Quality Ordinance] Section VII.A.a shall follow the abatement 
action: 

1. Identification and Documentation of Emergency Conditions. In most 
cases actual emergencies involving hazardous materials will be 
responded to by the Co-Permittee's Fire Department Response Team. 
The first responder may be in the best position to determine the need 
for summary abatement to prevent harm to the public or the 
environment. 

Because circumstances may occur where the Authorized Inspector or 
another Team member is the first person who responds to a spill or 
other release that threatens the public or the environment, the following 
discussion is offered to assist program personnel in the determination 
of facts and conditions that may justify unauthorized entry onto 
property and summary abatement: 
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a) Time Considerations. If conditions indicate that in order to e 
protect the public safety or the environment from an immediately 
dangerous condition, action should not be delayed for the period 
necessary to either obtain consent or a warrant to enter the 
property. 

b) 

c) 

Convenience. The emergency abatement procedure should 
never be used merely because it is the more convenient way to 
stop uncontrolled discharges. 

Factual Support. The Authorized Inspector must be able to 
establish that the emergency abatement is necessary to 
eliminate an immediate, dangerous condition. Improper entry is 
actionable by civil suit, and the Authorized Inspector must have 
more than a mere suspicion that the condition is harmful. If 
doubt exists whether the condition presents a harmful situation, 
it may be appropriate to contact the Orange County Hazardous 
Materials Strike Force and/or the Co-Permittee's Fire 
Department to make the determination. In most cases, if the 
threat is serious, these agencies will be prepared to take 
emergency steps to stop the threatened harm. 
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VIII. DOCUMENTING NONCOMPLIANCE 

The Authorized Inspector's goal in conducting the inspection should include 
obtaining legally defensible documentation of any discovered noncompliance. 

A. Scope of Inspection 

The Ordinance authorizes the inspector to act as follows: 

1. Enter property (by consent or warrant) to investigate the source of any 
discharge to any public street, gutter, storm drain or Stormwater 
Drainage System. 

2. Verify compliance with the Ordinance by identifying products produced, 
processes conducted, chemicals used and materials stored on the 
property, 

3. Verify compliance with the Ordinance by identifying point{s) of 
discharge of all Pollutants, wastewater and process water systems, 

4. Verify compliance with the Ordinance by investigating the natural slope 
of the property, drainage patterns and man-made conveyance systems 
and establishing the location of all points of discharge from the 
property, whether by surface runoff or through a storm drain system. 

5. Request all records relating to the chemicals or processes occurring on 
site, including, material or chemical inventories, facilities maps or 
schematics and diagrams, material safety data sheets, hazardous 
waste manifests, business plans, pollution prevention plans, State 
General Permits, stormwater pollution prevention and monitoring plans. 

6. lnsped, sample and test any area runoff, any area of soil (including 
groundwater testing), process discharge, materials within any waste 
storage area (including container contents), and/or treatment system 
discharge for the purpose of determining the potential for contribution 
of pollutants to the Stormwater Drainage System. 

7. Investigate the integrity of the wastewater discharge (sanitary sewer) 
system or other pipelines on the property using appropriate tests, 
including but not limited to smoke and dye tests or video survey. 
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8. Erect and maintain monitoring devices for the purpose of measuring e 
any discharge or potential source of discharge to the Stormwater 
Drainage System. 

B. Collection of Evidence 

The Authorized Inspector should carefully document the inspection to insure 
that accurate information is obtained and all evidentiary requirements are met. 
The following procedures are suggestions for the collection of evidence and 
may replace or supplement, at the discretion of the Co-Permittee, the Co
Permittee's current enforcement program. It is suggested that the Authorized 
Inspector may conduct inspections in accordance with the following steps: 

1. Discuss the planned inspection in advance with the Enforcing Attorney 
and gain suggestions for the gathering and preservation of important 
evidence, and if it is anticipated that an enforcement action will result 
or it is otherwise appropriate, then: 

2. Utilize an inspection inventory sheet, such as the example provided at 
Table 3. 

3. Carefully observe all physical conditions. For example, the inspedor 
should be alert to (i) odors, such as sulfide smells, similar to rotten 
eggs, which may indicate discharges from meat packers, dairy 
operations or stale wastewater dumping, (ii) color, such as green 
discharges, which may indicate runoff from chemical or textile facilities, 
(iii) turbidity, such as cloudy water, which may indicate waste runoff 
from automotive dealers, and (iv) floatable matter, such as oil sheen, 
which may indicate discharges from petroleum refineries or vehicle 
service facilities. Additional parameters of observation for physical 
conditions are identified in Tables 4 and 5. 

4. Consult with the laboratory which will analyze samples obtained to 
determine if any special handling or sample preservation techniques 
will be required for the types of samples expected to be obtained. 

5. Verify that all containers to be used for sample colledion have been 
properly cleaned. 
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6. Investigate all areas on the property which may have an illicit 
connection. 

7. Obtain samples of all suspect stormwater runoff and all on-site 
pollutants located or stored in a manner which may contribute to a 
prohibited discharge or otherwise be in violation of the Ordinance. 
Samples should be obtained, if possible, from the point at which the 
water is running off the subject property. 

a) Assign each sample a sample identification number. The sample 
number should be marked on both the sample container and/or 
a separate log indicating the sample number and the location 
from which the sample was obtained. 

b) Preserve all samples, as required for proper laboratory analysis. 

c) Seal the sample container with evidence tape and store the 
sample in a secure area until delivered to the laboratory for 
analysis. 

d) Photograph all sample containers. 

8. Upon request, the discharger should, if possible, be provided with a 
split sample of each sample obtained. 

9. Follow chain-of-custody requirements for the collection, retention and 
analysis of samples. 

10. Photograph the areas of investigation in item nos. 6 and 7. All 
photographs should be of at least 35 mm film for future ease in 
developing and enlarging, where necessary. Further, the first and last 
photo taken of any series of documentation or evidence should be a 
poster/paper indicating the date and the case name. 

11. Document any photograph taken with a written narrative verifying: 
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a) Location from which photograph is taken; 

b) Date and time of photograph; 
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c) Name of photographer; 

d) Description of contents of the photo, including buildings, markers 
and items depicted in the photograph. 

The goal in preparation of the written narrative is to allow a person not 
present at the scene to match the photographer's description to the 
photographs. This step assists later parties who were not present in 
verifying that the Inspector did, in fact, take the picture, and he/she can 
accurately testify as to what it shows. If possible, a date/time marker 
should be included at the beginning and end of the photo roll. 

The written narrative should be prepared as near in time as possible to 
the taking of the photograph. One approach might be the recording of 
the narrative at the time the picture is taken. The photographer should 
sign and date the narrative on completion. 

12. Conduct separate interviews with persons on the site who are 
responsible for facilities management or may otherwise have 
information relevant to the potential of the operations/facilities to 
contribute Pollutants to the Stormwater Drainage System. If the 
investigation is criminal in nature, all interviews should be conducted by 
or with trained investigators from the local police or fire district. 

13. Review requested documents and copy or otherwise record important 
contents. 

14. Perform smoke or dye tests, video surveying, or other appropriate tests. 

15. After the inspection, the Inspector should prepare a detailed written 
report, including a description of the site, the processes thereon, the 
location of each sample point, the names and addresses of all potential 
witnesses, recorded observation of physical conditions indicating 
possible discharge (see Tables 2 and 3), the findings of the inspection, 
and the manner in which the runoff is reaching the Stormwater Drainage 
System. 

16. As appropriate, confer as early as possible with the Enforcing Attorney 
to review findings and to determine if additional evidence should be 
collected. 
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IX. MANAGING DATA AND DISCHARGER INFORMATION 

The information collected for facilities and area inspections should be 
systematically retained and collected into a data pool to be utilized as follows: 

A. To establish and report on overall stormwater NPDES compliance program 
progress; 

B. To plan future inspections; and 

C. To select appropriate enforcement tools if that becomes necessary. 

As noted above, the creation and maintenance of the data pool is the first job 
responsibility of the Program Clerk. 

As the NPDES stormwater program continues, a periodic review should be 
planned for the data collected pertaining to each particular location and the overall 
compliance history of the location should be assessed. 

X. NEW DEVELOPMENT 
AND SIGNIFICANT REDEVELOPMENT PROJECTS 

The Co-Permittees are imposing conditions of approval on New Development 
and Significant Redevelopment projects in order to ensure project compliance with 
the DAMP. It is anticipated that, in most instances, such conditions will be drawn 
from the best management practices which are part of the Development Project 
Guidance. These conditions of approval will be implemented with the incorporation 
of structural and non-structural best management practices (BMPs) into the project. 
These BMPs must continue to be implemented, if non-structural, and must continue 
to be functional, if structural, for the life of the project. Ensuring the continued 
satisfactory operation of these BMPs is a key element of the stormwater quality 
management enforcement effort. 

A. Recording of Approved Compliance Plans 

Recordation of approved compliance plans through which BMPs are imposed 
is not a requirement. Each Co-Pennittee must weigh the advantages to BMP 
enforcement (notice to property owner of BMPs) against the administrative 
burden associated with potential future changes of recorded requirements. 
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1. If the Co-Permittee determines that the approved compliance plan will e 
contain terms or requirements, restrictions of use, covenants and 
conditions or other prohibitions or obligations which are to be 
enforceable against, or require the compliance of other Persons, such 
as future owners and occupants of the property, then, subject to Section 
V.A.7. of the Ordinance, the Co-Permittee may require the property 
owner to record the approved compliance plan along with other 
documentation to be recorded for the project (such as, covenants, 
conditions and restrictions, use permit conditions, or map approval 
conditions). 

In the alternative, if no other document is to be recorded, which affects 
terms, conditions or obligations on the owner or occupant, then the Co
Permittee may require the approved compliance plans to be recorded 
as a separate declaration of restrictions for the property. The Co
Permittee should require the project proponent to provide a copy of 
each document recorded to the Co-Permittee promptly after recording. 

2. The approved compliance plans imposed pursuant to the DAMP should 
include a statement regarding failure to implement the conditions, such 
as: "This approved compliance plan constitutes notice to the holder 
hereof that each and every failure to implement and adhere to the 
terms, conditions and requirements of the approved compliance plan 
constitutes a violation of the City's [County's] Water Quality Ordinance 
and may subject the violator to potential civil and/or criminal 
enforcement action." 

3. If the approved compliance plan has been recorded as a Declaration of 
Restriction or as a part of other recorded covenants, conditions or 
obligations, then any subsequently revised Declaration of Restriction or 
other similar document should also be recorded as a supplemental 
declaration of restriction, which amends, supersedes and revises in 
relevant part, the earlier recorded requirements. 

4. If the approved compliance plan is recorded as a part of the covenants, 
conditions and restrictions for any New Development or Significant 
Redevelopment project, the approved compliance plan should include 
the following recitations: 
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(i) The City [Orange County] owns adjacent lands and other real 
property interests deriving benefit from the covenants, conditions 
and restrictions and any common plan or scheme established 
therein. 

(ii) The City [Orange County) is entitled to bring a civil action to 
enforce the covenants, conditions and restrictions, and may seek 
all damages, costs and expenses, including legal costs and 
attorneys fees, incurred as a result of the violation of the 
covenants, conditions and restrictions. 

XI. SELECTING ENFORCEMENT OPTIONS 

In selecting enforcement options, the Co-Permittee must ensure that violations 
of a similar nature are subjected to similar-types of enforcement remedies in order 
to avoid any daim of selective enforcement of the Ordinance. Nonetheless, a more 
severe enforcement option may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. (See Figures 1 
and 2) 

An enforcement action should be brought promptly, preferably within 60 days 
following discovery of the violation. Delays longer than 60 days may result in the 
failure of witnesses to recall events accurately or may lull the person violating the 
Ordinance into believing that no additional enforcement action will occur, which often 
means that a negotiated resolution becomes more difficult to accomplish. 

Enforcement options should be reviewed with the Enforcing Attorney to insure 
that evidence is collected and delivered in a timely fashion. 

A. Administrative Remedies 

The Ordinance establishes four (4) administrative remedies, which together 
provide a range of enforcement response to the Authorized Inspector. These 
include (i) a Notice of Noncompliance; (ii) an Administrative Compliance 
Order; (iii) a Cease and Desist Order; and (iv) commencement of other civil 
or criminal enforcement action. 
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1. 

2. 
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Notice of Noncompliance. The Notice of Noncompliance is the least e 
onerous enforcement tool and constitutes a basic request that the 
property owner or facility operator rectify the condition causing or 
threatening to cause noncompliance with the Ordinance. 

The Notice of Noncompliance may be issued when one or more of the 
following circumstances exist: 

a) The violation or threat is not significant and has been short in 
duration, 

b) The responsible party is cooperative and has indicated a 
willingness to remedy the conditions, 

c) The violation or threat is an isolated incident, and 

d) The violation or threat does not affect and will not harm human 
health or the environment. 

Prior to use of more onerous enforcement options, the Co-Permittee 
should first deliver to the person the Notice of Noncompliance, which A 
states the act or acts constituting the violation and directs that the 9 
violation be corrected. The Notice of Noncompliance should provide 
the person with a reasonable time period to correct the violation before 
further proceedings are brought against the person. However, a Notice 
of Noncompliance should not be the first enforcement method used if 
egregious or unusual circumstances indicate that a stronger 
enforcement tool is needed. 

Administrative Compliance Orders. The Administrative Compliance 
Order is an appropriate enforcement tool in the following 
circumstances: 

a) An actual condition of noncompliance exists, but the condition 
cannot be remedied within a relatively short period of time. 

b) The owner of the property or facility operator has indicated 
willingness to come into compliance by meeting milestones 
established in a reasonable schedule. 
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c) The violation does not pose an immediate threat to human health 
or the environment. 

3. Cease and Desist Order. The cease and desist order is appropriate 
when the immediate action of the owner of property or operator of a 
facility is necessary to stop an existing discharge, which is occurring in 
violation of the Ordinance. The cease and desist order may also be 
appropriately issued as a first step in ordering the removal of nuisance 
conditions, which threaten to cause an unauthorized discharge of 
Pollutants if exposed to rain or surface water runoff. 

The cease and desist order may issue when one or more of the 
following circumstances exist: 

a) The violation or threat is immediate in nature and may require an 
emergency spill response or immediate nuisance abatement if 
left unattended. 

b) The violation or threat exhibits a potential situation that may 
harm human health or the environment. 

c) The Authorized Inspector's contacts with the property owner or 
facility-operator indicate that further authority of the City [Orange 
County] may need to be demonstrated before remedial action is 
forthcoming. 

d) The Authorized Inspector's prior Notices of Non-compliance have 
not obtained a favorable response. 

4. Enforcement Strategy. Prior to issuance of any Administrative 
Compliance Order, cease and desist order or commencement of other 
civil or criminal enforcement action against any person, the Co
Permittee should deliver to the person a written Notice of 
Noncompliance, which states the act or acts constituting the violation 
and directs that the violation be corrected. The Notice of 
Noncompliance should provide the person with a reasonable time 
period to correct the violation before further proceedings are brought 
against the person. However, a Notice of Noncompliance should not 
be the first enforcement method used if egregious or unusual 
circumstances indicate that a stronger enforcement method is 
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appropriate. Appendix F contains examples of form administrative A 
orders which may be used for enforcement purposes. W 

B. Criminal Enforcement 

1. Misdemeanors. Criminal enforcement is appropriate when evidence of 
noncompliance indicates that the violator of the Ordinance has acted 
wilfully with intent to cause, allow to continue or conceal a discharge in 
violation of the Ordinance. 

2. Infractions. At the discretion of the Enforcing Attorney, misdemeanor 
acts may be treated as infractions. Factors that the Enforcing Attorney 
may use in determining whether the misdemeanor is more 

. appropriately treated as an infraction may include: 

a) The duration of the violation or threatened violation. 

b) The compliance history of the person, business or entity. 

c) The effort made to comply with an established compliance 
schedule. 

d) The existence of prior enforcement actions. 

e) The actual harm to human health or the environment from the 
violation. 

3. Issuance of Citation. Where criminal enforcement is indicated, the 
Authorized Inspector may cause issuance of a citation to the offending 
party pursuant to Penal Code §853.5, §853.6, and §853.9. The citation 
shall include: 
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a) The name and address of the violator, 

b) The provisions of the Ordinance violated, 

c) The time and place of required appearance before a magistrate. 
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The offending party must sign the citation thereby promising to appear. 
If the cited party refuses to sign the citation, the Authorized Inspector 
may cause the arrest of the discharger, or may refer the matter to the 
Enforcing Attorney for issuance of a warrant for arrest. Authorized 
Inspectors should be aware that cited parties have the right to demand 
the immediate review by a magistrate, and such a request must be 
granted. Authorized Inspectors should respond to such a request by 
referring the request to a local Police Officer. 

C. Other Clvil Actions 

The Authorized Inspector should consult with the Enforcing Attorney in all 
matters of continuing or emergency nuisance, and at the discretion of the 
Enforcing Attorney, an injunction may be sought or other civil enforcement 
proceeding may be brought in accordance with the provisions of the 
Ordinance. 

D. Other Administrative Proceedings 

Where the CerPermitlee has issued a local permit as desaibed in Section VIII 
of the Ordinance, the Authorized Inspector may elect to initiate administrative 
proceedings to suspend, revoke or modify the permit if the permit terms are 
violated or if changed conditions occur. 

XII. ADMINISTRATIVE HEARINGS 

The Ordinance provides for appeals of the Authorized Inspector's decisions to a 
designated Hearing Officer. In the usual case, the Hearing Officer will be either the 
City Engineer or the Director of Public Works or an appointee or substitute for that 
person. 

The final decisions of Hearing Officers are appealable to the court with proper 
jurisdiction under statutory review procedures, however, some Cities may elect to 
allow Hearing Officer decisions to be taken on appeal to the City Council or Mayor 
before the decision is considered final. 
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A. Quanflcations 

B. 

1. Hearing Officers should approach each hearing as an impartial party. 

2. They should be trained in and understand the Ordinance and the 
Enforcement Consistency Guide. 

3. The Hearing Officer should have knowledge of the practical aspects of 
implementing a stormwater pollution control program. 

4. It is also essential that the Hearing Officer be familiar with basic 
administrative procedures for administrative hearings and, in some 
cases, it may be appropriate to provide independent counsel to assist 
the Hearing Officer in obtaining an understanding of the following: 

a) The proper consideration of evidence (generally, all evidence 
that is reasonably reliable may be considered at an 
administrative hearing), and 

b) The weight of hearsay evidence in administrative matters 
(generally, statements that are quotations from persons other A 
than the party testifying may not be allowed if the statement is w 
the only evidence available to establish the point evidenced by 
the statement). 

Rulings 

1. Hearing Officers will hear matters that are both contested and 
uncontested, and his/her job will be to exercise discretion to determine 
whether or not the evidence supports the conclusion that the Ordinance 
was violated. 

2. There are boundaries to the Hearing Officer's exercise of discretion and 
the Hearing Officer should seek the advice of counsel with respect to 
these limitations. For example, where the facts of an event show that 
an activity occurred that was harmful to the environment, the Hearing· 
Officer may not have sufficient discretion to find that no violation of the 
Ordinance occurred. 
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TABLE 1. 

POTENTIAL INAPPROPRIATE ENTRIES INTO STORM DRAINAGE SYSTEMS 

Storm Drain 
Entrv 

Potential 
Source Direct 

Residential Areas: 

Sanitary Wastewater X 

Septic Tank Effluent 

Household Chemicals X 

Laundry Wastewater X 

Excess Landscaping 
Watering 

Leaking Potable Water 
Pioes 

Commercial Areas: 

Gasoline Filing Station X 

Vehicle Maintenance/ X 
Repair 

Laundry Wastewater X 

Construction Site 
De-watering 

Sanitarv Wastewater X 

Industrial Areas: 

Leaking Tanks and X 

Pipes 

Miscellaneous Process X 
Waters111 

Note: X: most likely condition 
x: may occur 
blank: not very likely 

Indirect 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Aow 
Characteristics 

Contin- Inter-
ous mittent 

X X 

X X 

X 

X 

X 

X 

X 

X 

X X 

X X 

X 

X X 

X X 

11 I see Table 2 for industrial examples 
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Contamination Category 

Patho- Nuis- Clear 
genie/ ance 
Toxic 

X X 

X X 

X 

X 

X X X 

X 

X 

X 

X X 

X 

X 

X 

X X X 
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TABLE 2. 

SOURCES OF INDUSTRIAL NON-STORM WATER ENTRIES INTO STORM DRAINAGE SYSTEMS 

Industrial Catagorlas 
Major Classlflcatlons 
SIC Group Numbers 

Primary Industries 
20 Food & Kindred Products 

201 Meat Products 
202 Dairy Products Processing Industry 
203 Canned & Preserved Fruits & 

Vegetables 
204 Grain Mill Products 
205 Bakery Products 
206 Sugar & Confectionery Products 
207 Fats & Oils 
208 Beverages 

21 Tobacco Manufactures 
22 Textile Mill Products 
23 Apparel & Other Finished 

Products Made from Fabrics & 
Similar Materials 

Matarlal Manufacture 
24 
26 
26 
27 

31 
32 

33 
34 
37 

20S.l 493 

Lumber & Food Products 
Furniture & Fixtures 
Paper & Allied Products 
Printing, Publishing & Allied 
Industries 
Leather & Leather Products 
Stone, Clay, Glass & Concrete 
Products 
Primary Metal Industries 
Fabricated Metal Products 
Transportation Equipment 

L11adlo11l1Jol11adlog Outdoor 

Dry Bulk Liquids 
Storage/ 

Processing 

H L H 
H H NA 
H H H 

H H L 
H M NA 
H M NA 
H H NA 
H H NA 
H M NA 
H L NA 
H L NA 

H L H 
H M NA 
H H H 
H M NA 

H H L 
H M H 

H M H 
H H L 
L H L 

--46 

Wable IJ111011 Particia llllclt/ 

Coollng Process 
Ganaratlng lnadvartant 

Process Connections 

H H L H 
H H NA H 
H H M H 

H H H H 
NA H M L 
L M H L 
M H NA M 
H H M L 

NA M H M 
H H M H 

NA M M L 

NA M H L 
NA L M L 
H H H H 

NA M H L 

L H H H 
L H H L 

H H H H 
H H H H 
H H L H 

(continued) 
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TABLE 2. (Continued) 

SOURCES OF INDUSTRIAL NON-STORM WATER ENTRIES INTO STORM DRAINAGE SYSTEMS 

Industrial Catagorlas L1111dlo11lUol1111dlo11 Outdoor WIIIII[ U1111111 Particia llllclt/ 
Major ClaHlflcatlons 

Dry Bulk Liquids 
Storage/ 

Coollng ProceH 
Generating Inadvertent 

SIC Grouo Numbers Processlna Process Connections 

Chemical Manufacture 
28 Chemicals & Allied Products 

281 Industrial Inorganic Chemicals H H NA H H H H 
282 Plastic Materials & Synthetics H H L H M L H 
283 Drugs L L NA H M L L 
284 Soaps, Detergents & Cleaning H H NA H H H H 

Preparations 
285 Paints, Varnishes, Lacquers, H H NA L H H L 

Enamels & Allied Products 
286 Industrial Organic Chemicals H H NA H H H M 
287 Agricultural Chemicals L L NA H L L L 

29 Petroleum Refining & Related 
Industries 

291 Petroleum Refining L H H H L NA H 
295 Paving & Roofing Materials H H H NA M M L 

30 Rubber & Misc. Plastic Products H H NA H H H M 

Transportation & Construction 
15 Building Construction M L H NA L H L 
16 Heavy Construction M L H NA L H L 

Retail 
52 Building Materials, Hardware, H L H NA L NA L 

Garden Supply & Mobile Home 
Dealers 

53 General Merchandise Stores H M L NA L NA L 
54 Food Stores H H NA NA M L L 
55 Automotive Dealers & Gasoline H H H NA M L M 

Service Stations 
56 Apparel & Accessory Stores H L NA NA L NA L 
57 Home Furniture, Furnishings H L L NA L NA L 

& Equipment Stores 
58 Eating & Drinking Places H M NA NA M NA M 

Other 
Coal Steam Electric Power H L H H L H L 
Nuclear Steam Electric Power NA L NA H L NA NA 

NOTE: H: High Potential M: Medium Potential L: Low Potential NA: Not Applicable 
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TABLE 3. 

INDUSTRIAL INVENTORY FIELD SHEET 

i~!~-u-m~b-e_r_===========================~-•-n_d_u_st_r_ia_i_Na~o-t_o_#~:-------------

Street Address:----------------------- Roll#: 
Type of Ind~:------,----------,---,------,----------------_-_-_-_-_-_-_-_-_-_-_-_-
Instructions: Fill in blanks or circle best answer in following: 

MaterieJfWasta Storage Areas 
1. Type of material/waste:,-----,--.,-------------------------
2. Method of storage: pile tank dumpster other 
3. Area occupied by material/waste (acres):----,-------,----------------
4. Type of surface under material/waste: paved unpaved 
5. Material/waste is disturbed: often sometimes never unsure 
6. Description of spills (material, quantity & frequency): 
7. Nearest drainage (feet) and drainage type: ...,..,.-----------------------
8. Control practice: berm tarp buffer none other 
9. Tributary drainage area, including roofs (acres):----------------------
10. Does storage area drain to parking lot: yes no unsure 

HMYY EAuinment Storage 
1. Type of equipment:------------------------------
2. Area covered by equipment (acres): ----:-----------------------
3. Type of surface under equipment: paved unpaved 

4. Nearest drainage (feet) and drainage type: -----------------------
5. Control practice: berm tarp buffer none other 
6. Tributary drainage area, including roofs (acres):----------------------
7. Does storage area drain to parking lot: yes no unsure 

Air PoHutjon 
1. Description of settable air pollutants (types & quantities): ------------------
2. Description of particulate air pollution controls:----------------------

Rmb:oed Yant 
1. Size of yard (number of tracks):--------------------------
2. General condition of yard:-------~------,-----------------
3. Description of spills in yard (material, quantity & frequency): -----------------
4. Type of surface in yard: pave unpaved 
5. Nearest drainage (feet) and drainage type:----------------------
6. Type of control practice: berm buffer other 
7. Does yard drain to parking lot: yes no unsure 
8. Tributary drainage area, including roofs (acres):----------------------

Loadjng Pocks 
1. Number of truck bays:-----,-----,-----------------------
2. Type of surface: paved unpaved 
3. Description of spills in yard (material, quantity & frequency): -----------------
4. Nearest drainage (feet) and drainage type:----,---------------------
5. Type of control practice: berm buffer other 
6. Does loading area drain to parking lot: yes no unsure 
7. Tributary drainage area, including roofs (acres):----------------------

Source: From Wisconsin Dept. of Natural Resources (R. Bannerman, Personal communication) 
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TABLE 4. 

INTERPRETATIONS OF PHYSICAL OBSERVATION PARAMETERS 
AND LIKELY ASSOCIATED FLOW SOURCES 

Odor - Most strong odors, especially gasoline, oils, and solvents, are likely associated with 
high responses to the toxicity screening test. Typical obvious odors include: gasoline, oil, 
sanitary wastewater, industrial chemicals, decomposing organic wastes, etc. 

sewage: smell associated with stale sanitary wastewater, 
especially in pools near outfall. 

sulfide (Wrotten eggsw): industries, e.g., meat packers, canneries, 
dairies, etc; and stale sanitary wastewater 

oil and gas: petroleum refinery or facilities associated with vehicle 
maintenance and operation or petroleum product storage. 

rancid-sour: food preparation facilities (restaurants, hotels, etc.). 

Color - Important indicator of inappropriate industrial sources. Industrial dry-weather 
discharges may be of various colors, but dark colors, such as brown, gray, or black, are 
most common. 

yellow: chemical, textile, and tanning plants. 
brown: meat packers, printing plants, metal works, stone 

and concrete works, fertilizer application, and 
petroleum refining facilities. 

green: chemical plants, and textile facilities. 
red: meat packers. 
gray: dairies. 

Turbidity - Often affected by the degree of gross contamination. Dry-weather industrial 
flows with moderate turbidity can be cloudy, while highly turbid flows can be opaque. 
high turbidity is often a characteristic of undiluted dry-weather industrial discharges. 

cloudy: sanitary wastewater, concrete or stone operations, 
fertilizer facilities, and automotive dealers. 

opaque: food processors, lumber mills, metal operations, 
and pigment plants. 

Floatable Matter - A contaminated flow may contain floating solids or liquids directly 
related to industrial or sanitary wastewater pollution. Floatables of industrial origin may 
include animal fats, spoiled foods, oils, solvents, sawdust, foams, packing materials, or 
fuel. 

2051.00001 
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TABLE 4. (continued) 

INTERPRETATIONS OF PHYSICAL OBSERVATION PARAMETERS 
AND LIKELY ASSOCIATED FLOW SOURCES 

Deposits and Stains - Refer to any type of coating near the outfall and are usually of 
a dark color. Deposits and stains often will contain fragments of floatable 
substances. These situations are illustrated by the grayish-black deposits that 
contain fragments of animal flesh and hair which often are produced by leather 
tanneries, or the white crystalline powder which commonly coats outfalls due to 
nitrogenous fertilizer wastes. 

sediment: construction site erosion. 
oily: petroleum refineries or storage facilities and vehicle 

service facilities. 

Vegetation - Vegetation surrounding an outfall may show the effects of industrial 
pollutants. Decaying organic materials coming from various food product wastes 
would cause an increase in plant life, while the discharge of chemical dyes and 
inorganic pigments from textile mills could noticeably decrease vegetation. It is 
important not to confuse the adverse scouring effects of high storm water flows on 
vegetation with highly toxic dry-weather intermittent flows. 

excessive growth: food product facilities. 
inhibited growth: high storm water flows, beverage facilities, 

printing plants, metal product facilities, drug 
manufacturing, petroleum facilities, vehicle service 
facilities and automobile dealers. 

Damage to Outfall Structures - Another readily visible indication of industrial 
contamination. Cracking, deterioration, and spalling of concrete of peeling of surface 
pain, occurring at an outfall are usually caused by severely contaminated discharges, 
usually of industrial origin. These contaminants are usually very acidic or basic in 
nature. Primary metal industries have a strong potential for causing outfall structural 
damage because their batch dumps are highly acidic. Poor construction, hydraulic 
scour, and old age may also adversely affect the condition of the outfall structure 
which are not indications of upstream contaminating entries. 

concrete cracking: industrial flows 
concrete spalling: industrial flows 
peeling paint: industrial flows 
metal corrosion: industrial flows 
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TABLE 5. 

CHEMICAL AND PHYSICAL PROPERTIES OF INDUSTRIAL 
NON-STORM WATER ENTRIES INTO STORM DRAINAGE SYSTEMS 

Damage• 
lnduotllel Catagorlao to Total 
Major ClaHlflcatlone Debllo & Outfall Vegata· DIHolvad 
SIC Oroup Numbero Odor Color Turbidity Floatabla1 Staino Struoture tlon pH Bolldo 

• 

Pllmary lnduotlloo 

20 Food & Klndn,d Producta Spollad Meata, Brown to High Animal Fata, By-products, Brown to High Flourish Normal High 
201 Meat Product, Rotten Eggo & Flesh Reddish Brown Pfeceo of Proceued Meato Black 

202 Dairy Products Spoiled MIik, Oray to High Animal Fats, Orey to High Flourish Acidic High 
Rancid Butter White Spoiled MIik Products Light Brown 

203 Conned & Preserved Decaying Product, Various High Vegatebla Wexeo, Seedo, Brown Low Normal Wide High 
Fruita & Vegetables Compost PIie Sklna. Cores, Leave• Range 

204 Oreln MIii Product, Slightly Sweat & Brown to High Oraln Hullo & Sklno, Strew Light Brown Low Normal Normal High 
Musty, Orelny Reddish Brown & Plant Fregmento 

205 Bakery Producta Sweet &/or Spoiled Brown to High Cooking Olio, Lard, Orey to Light Low Normal Normal High 
Reddish Brown Flour, Sugar Brown 

206 Sugar & Confectionery NA NA Low Low Potential White Low Normal Normal High 
Product, Cryotolo 

207 Fate & Olio Spoiled Meato, Lard Brown to High Animal Fat,, Lard Low Normal Normal High 
orOre111 Black Orey to 

Light Brown 
208 Boveregea Flat Soda, Boer Variouo Moderate Orelno & Hope, Broken High Inhibited Wide High 

or Wine, Alcohol, Olaae, Dlacerded Canning Light Brown Rongo 
Vee1t ttema 

21 Tobacco Manufacture, Dried Tobacco, Brown to Low Low Normal Normal Low 
Clgero, Clgen,tteo Bleck Tobacco Stema & Leaves. Brown 

Pepero & Flltero 
22 Textile MIii Product, Wet Buriep, Bleach, Varfoua High Low Inhibited Baalc High 

Soap. Detergent, Flbera, Olla, Oreaee Orey to 
Black 

23 Apparel & Other NA Varloua Low Low Normal Normal Low 
Finished Produoto Some Fabric Pertlcleo NA 

continue 
d 
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lnduotlfol Catagolfao 
Major ClaHlftcatlono 
SIC On,up Numba,w 

Material Manufaoture 

24 Lumber & Wood 
Produota 

26 Fumltun, & Fbcturea 

26 Paper & Allled Producto 

27 Printing, Publlahlng, 
& Alllod lnduatrioa 

31 leothar & Leather 
Product• 

33 Primary Metal 
lndullriH 

34 Fabricated Metal 
Product, 

32 Stone, Clay, 01111 & 
Concrete Product, 

49362_1 

TABLE 5. (Continued) 

CHEMICAL AND PHYSICAL PROPERTIES OF INDUSTRIAL 
NON-STORM WATER ENTRIES INTO STORM DRAINAGE SYSTEMS 

Damages 
to 

Dablfo & Outfall 
Odor Color Turbidity Floatablae Staine Structure 

• 

NA NA Low Some Sawduet Light Brown Low 

Varlou1 Varioua Low Soma Sawduat .. Light Brown Low 
Solvent, 

Bleach. Varfoue Varlou, Moderate Sowduat, Pulp Poper, Light Brown Low 
Chemlcela Waxaa, Olla 

Ink, Solvent• Brown to Block Modarota Poper Duet, Solvanta Grey to low 
Light Brown 

Leother, Bleach, Vorioua High Anlmol Fleah & Hair, Orey to Black High 
Rotten Egga or 0111,GreHe Salt Cryatala 
Flaoh 

Brown to Black Moderate Ore. Coke, Llmeatona, Orey to Black High 
Varfoua Mlllacole, 0111 

Brown to Black High Dirt, Ore11e, Olla, Dray to Black Low 
Daterventa, Rattan Sand, Clay Duet 
Egg1 

Brown to Moderate Olaao Partlcl11, Orey to Low 
Wet Cloy, Mud, Reddlah Brown Duat from Cloy or Light Brown 
Detergent• Stone 

E2-52 

Total 
Vegeta- Dl11ol .. d 

tlon pH 8olldo 

Normal Normal Low 

Normal Normal Low 

Normal Wide Low 
Range 

Inhibited Normal High 

Hlghly Wide High 
Inhibited Range 

Inhibited Acidic High 

Inhibited Wide High 
Range 

Normal B11lc low 

continued 
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TABLE 5. (Continued) 

CHEMICAL AND PHYSICAL PROPERTIES OF INDUSTRIAL NON-STORM WATER ENTRIES INTO STORM DRAINAGE SYSTEMS 
Damaa•• 

lnduotdol Categodae to Total 
Mo)or CleHltlaetlone Dabdo & Outfall Vegata- Dlnolvad 
SIC Oroup Numba• Odor Color Turbidity F101t1blao Staino 8tn.1cturee tlan pH 8olldo 

Chamlaal Manuf1ature 

28 Chomlcals & Alllsd Strong Halogen Alkallo • NA Moderate Gloat Portlclu, Dust Orey to Hlghly Nonnsl Basic Low 
Product, or Chlorine Chlorlne • from Cloy or Stone Light Brown Inhibited 

281 Alkolla & Chlorine Pungent, Bumlng Yellow 
to Oreen 

281 Inorganic Plgmonta NA Vorloue High Low Potential V1rtou1 Low Hlghly Wide High 
Inhibited Range 

282 Plaatlo Materlale & Pungent, Fl1hy Various High Pfaetlc Fragment•, Pieces Varfoua Low Inhibited Wide High 
Synthetic, of Synthetic Product, Range 

283 Drug, NA Varfoua High Ool1tln By-product, for Varloua Low Highly Nonnol High 
Capaulatlng Druga Inhibited 

284 Soop, Detergents & Sweet or Flowery V1rlou1 High 011,. 018180 Orey to Block Low Inhibited Baalc High 
Clo1nlng Prep1retlon1 

285 Pointe, V1mlsheo, Latex-Ammonia V1rloue High Latex· NA Orey to Block Low Inhibited Latex- High 
Lacquora, En1mol1 & Allied SB-Dependent SB • All Solvent• Baalc 
Product, !SB-Solvent B1eel upon Solvent S8-Nonn1I 

f Paint Thinner, 
Mineral Splrttel 

286 lndu1trl1I Organic Pine Spirito Brown to Black High Roalna & Pine Tare Gray to Black Low Inhibited Acidic High 
Chemic ale 

288 Gum & Wood Chomlcale 

286 Cycllc Crudes & Cycllc Sweet Organic NA Low Tren1lucent Shoen NA Low Highly Nonnal Low 
lntermodlatu, Dyu & Smell Inhibited 
Organic Pigments 

287 Agricultural Chomlcale NA NA Low NA White High Inhibited Acidic High 
287 Nltrogonou, Fertlllzere Cry1t1lllne 

Powder 

287 Pho1ph1tlc Fortlllzera Pungent, Sweet MIiky White High NA White High Inhibited Acidic High 
Emorphoue 
Powder 

287 Fertlllzera, Mixing Only Various Brown to Block High 
Palletized Fertlllzers Brown Low Normol Nonnol High 

Emorphous 
Powder 

29 Petroloux Refining & Rotten Egge, Brown to Black High Any Crude or Proce11ed Block Low Inhibited Wide High 
Related lndu1trfe1 Keroaena, Fuel Saft Cryatala Range 

291 Petroleum Refining Oaaollne 

30 Rubber & Mlacollonoou• Rotton Egge, Brown to Block Moderate Shredded Rubber, Piece& Grey lo Block Low Inhibited Wide High 
P111tlc Product, Chlorine Peroxide of Fabric or Metal Renae 
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---rtr-u~,-, "'----r--------·-----------""'f'""'------
ENFORCEMENT 

OPTIONS 

COMPLIANCE 
STRATEGY 

Threat Level 

Environmental Harm 

Event Duration 

Event Frequency 

Cooperation 

Intent 

ADMINISTRATIVE ACTIONS CRIMINAL ACTION t--------.,........------11"""""""'-''--·~"""""'«f-------1 
NOTICE OF ADMINSTRATIVE CEASE & DESIST INFRACTIONS 

NON- COMPLIANCE ORDER AND 
COMPLIANCE ORDER MISDEMEANORS 

Insignificant Not Significant May be Significant Significant 

None Not Immediate Potential/Immediate Actual/ 
lnJmediate 

Short Short Long/Continuous Long/Continuous 

Isolated Infrequent Frequent/Ongoing Frequent/Ongoing 

Readily Complies Workinn to 
Compy 

U ncooperatve/ 
Slow to Comply 

Non- Responsive 

Unknowingly Not Willful Possibly Willful Willful 

E2-54 
Figure 1 
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ADMINISTRATIVE REMEDY VS. 
CRIMINAL PROSECUTION 

Violation I 

Circumstances Circumstances 

0 Some Threat of Future Environmental 0 Strong Evidence of Wilfulness of 
Harm; or Responsible Party, and Intentional 

0 Actual Environmental Harm of Lesser Disregard for Legal Requirements 
Degree 0 Significant Threat of Environmental 

0 Short to Continued but Limited Harm 
Duration of Discharge 0 Actual Sustained Environmental 

0 Available Remedy with Immediate Harm 
Implementation Options 0 Continuing or Long Duration of 

0 No Evidence of Willful Conduct Event 
0 Few to None Prior Violations 0 No Immediate Remedy A vailablc 

0 Numerous Prior Violations 

ADMINISTRATIVE REMEDY CRIMINAL PROSECUTION 

E2-e Figure~ 
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APPENDIX A 

PROPOSITION 65 COMPLIANCE 

The relevant portion of Health & Safety Code §25180.7 provides: 

Any designated government employee who obtains information 
in the course of his official duties revealing the illegal discharge 
or threatened illegal discharge of a hazardous waste within the 
geographical area of his jurisdiction, and who knows that such 
discharge or threatened discharge is likely to cause substantial 
injury to public health or safety must, within seventy-two hours; 
disclose such information to the local Board of Supervisors and 
to the local health officer. No disclosure of information is 
required under this subdivision when otherwise prohibited by law, 
or when law enforcement personnel have determined that such 
disclosure would adversely affect an ongoing criminal 
investigation, or when the information is already general public 
knowledge within the locality affected by the discharge or 
threatened discharge. 

A knowing and intentional failure (proved to the standard "beyond a 
reasonable doubt'') to disclose the required information is punishable by fine ($5,000 
to $25,000) or imprisonment. 

In Orange County, the Proposition 65 Hotline telephone number is (714) 667-
.. 3765. 
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APPENDIX B 

LOCAL PERMITS 

I. Local Permit applications will be submitted to the Permit Officer for evaluation 
under the following criteria: 

II. 

A. Has the applicant established that the discharge of material or 
constituents is reasonably necessary for the conduct of otherwise legal 
activities on the property? 

B. Does the information the applicant has submitted establish that the 
discharge will not cause a nuisance. impair the beneficial uses of 
receiving waters, or cause a reduction in established water quality 
standards? · 

Each Co-Permittee's Team should identify specific additional information that 
each discharger will be required to submit to the Permit Officer for 
consideration with an application for a Local Permit. The specific information 
may be in addition to the information identified in the Ordinance, which 
includes: 

A. Detail as to business activities, submission of plans and specifications, 
equipment and process lists; 

B. Identification of the discharge location on the property and the location 
at which the discharge will enter the Storm Water Drainage System; 

C. Identification of the constituents and quantities thereof to be discharged 
into the Storm Water Drainage System; · 

D. Identification of all pollution prevention techniques and structural or 
non-structural controls to be utilized to prevent discharges in violation 
of this Ordinance; 

E. Description of self-monitoring plan; 
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F. Proposed schedule for submission of documents or data, such as 
technical reports, production data, discharge reports, self-monitoring 
reports and waste manifests establishing the method of disposal of 
wastes generated on the property and having a potential to discharge 
to the Storm Water Drainage System; 

G. Proposed best management practices ("BMPs") and identification of 
specific BMPs established in guidance documents approved by federal, 
State of California, regional or local agencies. 

Ill. Local permits should contain a notation that issuance does not relieve the 
discharger from its duty to comply with other legal requirements related to the 
discharge of water or storm water. 
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APPENDIXC 

DESIGNATION OF WATER QUALITY COMPLIANCE TEAM 

FOR THE CITY OF ________ _ 

Title 

Program Coordinator 

Program Liaison Officer 

Authorized Inspectors 

Permit Officer 

Planning Officer 

Enforcing Attomey 

Program Clerk 

Hearing Officer 

Spill Response Team 
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APPENDIX D 

SAFETY PROCEDURES 

COUNTY SANITATION DISTRICTS OF ORANGE COUNTY 
SAFETY TRAINING PROGRAM 

Decenlber11,1997 
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August 1 7. t 993 
REF #1000001.LTB 

A 

SOURCE CONTROL SAFETY COMMITTEE 

SAFETY TRAINING· PROGRAM 

Purpose 

The California Ger.era! Industry Safety Orders. mandated by Senate Sill 198. requires all employers 
to establish. ·a sys:em for communicating with employees ... on matters relating to occupational 
safety and health. including provisions designed to encourage employees to inform employer of 
hazards without fear of reprisal.· The Source Control Field Staff has created a safety training 
program in response to this requirement. To comply with Senate Bill 198 we will use the following 
acceptable means to implement our safety training program. including: meetings. training programs. 
posting requirements. written communications, and a system of anonymous notification by 
employees abcU1 hazards. and health and safety committees. 

B. Policv 

The Safety Commirtee plans to meet on a monthly basis to discuss workplace inspections. an_y ---accident investigations. corrective actions. and future topics for inspector safety meetings. Minutes A 
or the safety committee meetings and inspector safety meetings will be kept on me as part of the W 
safety program. 

C. Goal 

Our goal is the prevention of workplace accidents and injuries. Through our saiety program we plan 
to become awa:e and trained in risk control principles. basic first aid. job hazard analysis. accident 
investigation. motivation. corrective action and discipline. Inspectors will be trained in general safe 
work practices. hazard awareness. the use of personal protective equipment, first aid. vehicle 
inspections, preventive maintenance. and defensive driving. We will provide an initial orientation for 
all new inspectors and an annual refresher for all employees. All of the inspectors shall take part 
in the safety training courses. We will provide updated training whenever new materials. equipment 
or procedures are introduced to the workplace or whenever we receive notification of a new or 
previously unrecognized hazardous substance or condition is found. 

D. Requirements 

To comply with Senate Bill t 98 appropriate records shall be kept including documentation of safety 
training for each inspector specifying the training date. type of training and training provider. These 
records are rec;uired to be retained for not less than frve years. 
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SOURCE CONTROL DIVISION 

FIELD SAFETY PROCEDURES FOR INSPECTORS 

The inspector shall review this and all other Division and applicable Districts' safety procedures to gain a 
basic understanding of safery hazards thar may be present during an inspection and sampling of an 
industry. The following safety guidelines shall be followed by all Source Control Division personnel 
conducting field inspections and monitoring. The term inspector shall apply to anyone in the Source 
Control Division conducting sampling or inspecting activities. 

A. Training 

1. Newfv Hired lnsoectors 

2. 

3. 

Newly hired inspectors shall be instructed in the use of safety equipment used by 
inspectors. This equipment shall include. but not be limited to. the head,_f?ce, eye, 
hand and respiratory protective apparatus. 

Prior to conducting any unsupervised sampling and inspeetiE>ns,the~ewly-hicP.d 
inspectors shall also be alerted to ,potential safety hazards that may be encountered at 
various industrial process and appropriate protection to be taken. All training shall be 
documented by the inspector's supervisor. 

Under no conditions shall a newly hired inspector be allowed to conduct unsupervised 
sampling and inspections until his/her training has been completed and he/she has 
demonstrated that the equipment can be used competently. 

Existino lnsoectors 

Existing inspectors shall be reviewed in the use of safety equipment used by inspectors. 
This review shall be conducted at least annually and shall include, but not be limited to. 
the head. face. eye. hand. and respiratory protective apparatus. A record of this review 
shall be documented by the inspector's supervisor. 

Monthlv Safety Training 

Safety subjects shall be discussed at scheduled monthly safety meetings. These topics 
shall be pertinent to the inspector's field activities and shall be reviewed and on me with 
the Source Control Supervisor. Inspector attendance at these training sessions shall be 
mandatory and documentation of attendance shall be recorded. 
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B. 

C. 

D. 

Pre-Inspection 

1. Prior to performing any sampling or inspections the inspector must properly prepare for 
the field d:..iies. This preparation lncJudes performing an inventory and testing of all A 
personal safety equipment to verify the equipment is present and in proper working W 
condition. 

2. Safety equipment shall include at a minimum inspection or the vehicle, 2-way radio, fire 
extinguisher. cones, hard hat, safety goggles, latex and neoprene gloves. ear plugs. 
soap, hand towels. boots, safety harness. rope. gas detection meters. and respiratory 
equipment 

Awareness of Health Hazards 

1. The inspector shall be aware of all hazardous materials in use and waste contaminants 
produced at the permittee's facilities. This can be accomplished by questioning facility 
personnel. and/or revie111ing container labels, personnel warning signs, and ·Material 
Safety Data Sheets· available at the facility. 

2. All inspectors should study the section on Chemical/Physical Safety for Inspection of 
Oass 1 & 2 Industry. This section is considered the basic procedure for initially 
obtaining and later updating one's knowledge of the facility's hazardous materials. 

3. All of this information shall be used by the inspector to become familiar with the acute 
(short-term) health effects or chronic Oong-term) health effects of the chemicals they 
may come in contact with. --

Generic Safety Hazards 

The inspector shall understand the facility's safety hazards and procedures and shall follow e 
these procedures while in the facility. Safety hazards common to field sampling and inspection 
and recommended safety procedures are summarized below: 

1. Ooen Flames • The inspector shall inquire with plant staff regarding any location, 
accessibility, and safety hazards of open flames. Recognition and avoidance are the 
recommer.ded safety procedures to follow when on a plant site. 

2. Heights • During sampling and plant inspection, in order to assure safety of inspectors 
from falling, the inspector shall avoid non-guard raned platforms and walkways greater 
than 30 inches above grade. This safety procedure should be followed by an inspector 
at all times. 

3. Slippery Floors • Slippery floors should not be walked on by Inspectors to avoid an 
accidental fall and injury. If slippery floors must be walked on, the inspector should use 
rubber slip-resistant boots provided by the Districts. 

4. Trio Hazards - Trip hazards are everywhere and represent a potential cause of a falling 
injury. The inspector should be observant and aware of trip hazards during the conduct 
of sampling and inspection and avoid such hazards at all times. 
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E. 

5. 

6. 

7. 

8. 

9. 

10. 

8ectrocution - The inspector should be observant of and avoid electrical maintenance 
areas and hazards throughout the plant. Inquiry of Plant staff will help in identifying this 
type of hazard. Examples of potential unsafe electrical situations are frayed wiring, 
cords laying in water, lack of w~ming signs on electroplating and electrowinning tanks. 
and electrical and/or lighting out of service. 

Biologicals - Biological hazards may be present in a wastewater pretreatment plant using 
a biofilter, or package biological treatment unit. Biological hazards may be encountered 
by contact with domestic sewage from an industrial facility when sampling. The safety 
procedure to be used for potential skin contact proiection is the use of protective 
equipment suitable for sewage treatment plant operations and maintenance as available 
from the Districts. 

Darkness - Darkness should be avoided. ff it is necessary to enter dark areas, then a 
portable lighting apparatus provided by the permittee should be used. In most cases. a 
flashlight should provide sufficient temporary lighting. 

Arc Welding Exposure - The inspector should avoid sampling and/or inspection in 
proximity to arc welding. Direct and indirect exposure to arc welding can cause severe 
ultraviolet burns of the eyes· retinas over a short duration. Avoid any viewing of welding 
arcs and welding areas. Use Glendale Technology Model 2500 safety glasses for 
indirect view exposure protection 

Heaw Eguioment - Heavy equipment such as forklifts represent a potential danger to 
inspectors unaware et-their presence and use. The inspector shall recognize and avoid 
heavy equipment use areas at all times as indicifred by floor marking, barrier tape. 
guardrails, and casings. If it is necessary to work in these areas, the inspector should · 
inform the plantsfa1fro-oarricade the area 

Confined Spaces - The inspector should not enter tanks; trenches, sumps, vessels, and 
basements until safe for occupancy and accessway, and feedpiping, electrical, etc. are 
secured and tagged. The inspector shall not proceed when in any doubt as to the 
safety of occupancy. 

In addition to these hazards. poten:iaJ chemicals exposure is ever present. An example would 
be the use of a volatile organics cartridge-type respirator whiie within a solvent degreasing 
section of a facility when plant personnel use these types of respirators. If you believe that you 
have become exposed to a chemical at a potentially dangerous amount, contact your supervisor 
and ffil out an Accident Report. 

Precaution to not Proceed 

If the inspector is uncomfortable with the facility's safety procedures and believes there is an 
unsafe condition, the inspector shall discontinue activities and notify the facility's management of 
such concerns prior to departure. This precaution not to proceed is the discretionary decision 
of the field inspection personnel which should be based on the Districts' policy of ·safety First·. 
The inspector shall notify the Source Control Manager and Safety Coordinator and write up a 
detailed inspection report describing the potential hazard and the reason why the inspection 
could not continue. The Source Control Supervisor should be immediately notified to examine 
the situation. 

E2-64 

0012309



F. Minimum Requirements During Field Sampling And Inspecting 

1. All inspectors shall wear safety glasses with side shields or chemical goggles at all timeA 
when sampling or inspecting an industry. Chemical r.:sistant gloves shall be worn when• 
taking, compositing, and preserving samples. Respiratory protection for dust, mist. acid. 
and organic vapor shall be available in the inspector's vehicle and used as needed 
during inspection. 

2. Specific information on metal finishing industry processes, specific chemicals used, 
chemical labeling, hazards/symptoms, and recommended safety equipment is included 
in the section on. "Chemical Safety in the Metal Finishing Industry". 
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FIELD SAFETY PROCEDURES 

CHEMICAL/PHYSICAL SAFETY FOR INSPECTION OF CLASS 1 & 2 INDUSTRIES 

OBJECTIVE 

To provide safety information for the chemicals normally encountered and establish the minimum safety 
equipment for inspecting and sampling an industry. This information is presented in frve sections and 
four appendices as described below: 

1. 
2. 
3. 
4. 
5. 

Identification of Chemical Properties by Labels 
Commonly Encountered Chemical. Compounds 
Health Hazards Associated with Commonly Encountered Chemical Compounds 
Minimum Requirements for Equipment 
Inspector Training 
Appendices 

Appendix I 

Appendix II 

Appendix Ill 
Appendix IV 

- Typical Operating Sequence and Processes in 
Metal Finishing 

• Typical Constituents of Commonly 
Encountered Process Solutions 

- Material Safety Data Sheets 
Hazards Found at Various Industry Types 

IDENTIFICATION OF CHEMICAL PROPERTIES BY LABEL 

The most readily visible label on chemical containers is the Interstate Commerce Commission label. 
Chemicals having certain properties are required by law to have it. The label is diamond-shaped and 
color-coded as follows: 

1. Red Diamond. All nammable liquids having a Rash point of 90 degrees Fahrenheit or less. such as 
1.1.1-trichloroethane. perchloroethyfene. or trichloroethylene. Flash point is defined as the 
temperature at which an open name or spark will ignite the vapor from a given liquid. 

2. White Diamond. All materials that are corrosive must have a white diamond label. Most acids 
such as sulfuric, nitric, phosphoric, and strong alkalies such as sodium hydroxide and sodium 
carbonate fall into this category. 

3. Yellow Diamond. This label indicates oxidizing agents such as chlorine and hydrogen peroxide· 
and are defined as being sources of oxygen on decomposition. This statement does not 
necessarily match the true chemical definition. Many oxidizing agents are unstable and will 
decompose with explosive violence. 

4. Green Diamond. Compressed gases. 

Materials with dissimilarly colored diamond labels should not be allowed to come in contact and should 
be stored accordingly. Red-and yellow-label materials are particularly reactive when in contact and will 
produce a fire or explosion. 
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COMMONLY ENCOUNTERED CHEMICAL COMPOUNDS: 

MSDS are the primary sources of information on the toxicity of chemical c;ompounds. The following e 
sec!ions briefly describe the uses and hazards or the following commonly encountered chemical 
compounds: 

1. Solvents 
2. Acids 
3. Oxidizing Agents 
4. Cyanides 
5. Caustic Compounds 

SOLVENTS 

Solvents are used to a large extent in plating shops and other industries for cleaning and stripping 
plating and etch resists. · 

a. Ketones. Ketones are present in many thinners and proprietary strippers: acetone and 
methyl ethyl ketone are most commonly used. In their pure form they are red-diamond
label materials. regarded as skin irritants. and can cause tissue defating and liver damage. 

b. Alcohols. Short-chain alcohols are frequently used in strippers and thinners for.dr:ying-and---
as flux carriers. The most frequently used alcohols are methyl, denatured ethyl, and A 
isopropy!. In their pure form they are red-label materials and will dry out skin on repeated W 
contact Continued methyl alcohol vapor inhalation may result in acute effects including 
headache, fatigue, nausea, visual impairment or complete blindness (may be permanent), 
convulsions, or respiratory failure. Poisoning may occur from ingestion inhalation, or skin 
absorption. 

c. Chlorinated Solvents. Chlorinated solvents are used in vapor degreasers and resist 
strippers. The inhalation of chlorinated solvent vapors in excessive amounts can cause 
narcotic-like effects and kidney and liver damage. There have been fatalities due to 
suffocation when large degreasers were cleaned without adequate safety procedures or 
equipment Chlorinated solvents will, on contact, remove oil from skin, and continued 
exposure can result in dermatitis: The principal chlorinated solvents in use are 
trichloroethy!ene (TCE), 1, 1, 1-trichloroethane. and methylene chloride: they have threshold 
limit values" of 100, 350, 500 ppm, respectively. 

•lh,ftllOtd llNI""""' (T\.~ refl'f'I to U'le ~ cl eaPol,wf• 10 VUIOJS ~ .,...o,ow,_fttS L-V., the hul'l'\M\ body can tOlera1• in II\ .... o#'W:IIJI day bei'or. poa,ibl.e 
~,,....,,ftl.lC. 
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Acids are universal in all plating operations and cause most or the injuries to individuals. Most of them 
are white-label materials, but some exceptions are classified as yellow label. Acids normally 
encountered in plating operations are very soluble in water. Contact with an acid should be followed by 
washing with copious quantities of water. The addition of an acid to water is exothermic (heat 
producing) in varying degrees. depending upon the acid. It should always be remembered that to 
dissipate the heat generated, acids should always be added to water and never vice versa, otherwise. an 
eruption might occur. 

a. Sulfuric Acid. Concentrated sulfuric acid is a severe dehydrating agent that will char skin or 
flesh. It is very strongly exothermic when added to water. Sulfuric acid wm react violently 
with many organic materials and cause either an explosion or a fire. 

b. Hvdrofluoric Acid. Hydrofluoric acid is used in tin-nickel formulations .. It can cause 
extremely severe bums. Anyone who is working with it should wash exposed areas 
frequently. Hydrofluoric acid attacks glass and must be stored accordingly. Its fumes are 
very pungent and corrosive. 

c. Fluoboric Acid. Fluoboric acid is used in deoxidizing solutions and tin-lead and tin-nickel 
plating solutions. Its properties are similar to those of hydrofluoric acid. including the 
corrosive effec: on glass. 

d. Nitric Acid. Nitric acid is used for stripping rack tips and cleaning metallic deposits from 
tanks. Some proprietary chemical polishing solutions contain quantities of nitric acid. The 
acid will attack many metals and evolve nitric oxide (a brown gas). which, in quantities of 
200 to 700 ppm. may be lethal. Adequate ventilation must be employed when nitric acid 
strippers are used. 

e. Hvdrochloric Acid. Hydrochloric acid is used extensively for deoxidizing and as a medium 
for electroless catalyzing solutions. Hydrogen chloride fumes are very pungent and toxic. 
and repeated exposure to them can cause ulcers in respiratory tract. Most ferrous alloys 
are attacked by hydrochloric acid and will evolve explosive hydrogen gas. 
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OXIDIZING AGENTS 

All ma1erials c!assified as strong oxidizing agents are :,otentially very dangerous. They react violenUy 
with any material that can be oxidized chemically or thermally such as hydrocarbons, (e.g. reducing 
agents) and red-diamond-label materials. In some cases they will support their own combustion or 
decomposition once the reaction is initiated. 

a. Chromic Acid and Chromates. Chromic acid is used in some copper etchants. Ammonium 
dichromate is used for sensitizing emulsions in image-transfer processing. Physical contact 
with chromates in concentrated quantities will cause tissue destruction, and extensive 
contact with dilute quantities will result in dermatitis. All chromates will ignite flammable 
solvents. In many instances chromate contact with paper or wood will result in fire. 

b. 

C. 

d. 

CYANIDES 

Nitrates and Nitrites.. Nitrates and nitrites are present as proprietary chemicals in some 
plating bath additives. They will ignite organic materials. including wood and paper. 
Ammonium nitrate is especially dangerous. since it can decompose with explosive violence. 

Hydrogen Peroxide. Hydrogen peroxide is employed for purifying plating solutions. It is 
also used as an oxidizer in some metal-stripping formulations. Physical contact with high
strength solutions (30 percent) will cause rapid tissue destruction. The peroxide will react 
with flammable vapors or liquids to cause a fire or an explosion. 

Oxvgenated Chlorides. These are present in many of the alkaline etchants as sodium 
chlorite. In addition to the danger or igniting organic materials, there is the possibility of 
splashing solution onto clothing because of the large volume of etchant-employed. 
Subsequent drying of the solution on clothing will deposit salts that are readily ignitable by 
a spark and wlll decompose ·wiih-e~osive-violence.---

Cyanides are well known for their toxicity. Most plating accidents involving cyanides have baen csused 
by inadvertent addition of acid to cyanide or vice versa to produce hydrogen cyanide. Remember: 
Never add acid to a solution containing free cyanides! Exposure to hydrogen cyanide can cause death 
within a few minutes. In addition. cyanides are strong reducing agents and will react violently with 
oxidizing agents. 

CAUSTIC COMPOUNDS 

caustic compounds (sodium hydroxide and potassium hydroxide) are present in many alkaline cleaners. 
They are classified as white-diamond-label materials. ln addition. there are other alkaline compounds 
(the aqueous solutions of Ph 10 or over) that can cause burns or tissue destruction. They include 
silicates and phosphates. The stronger caustic compounds have an exothermic reaction when added to 
water. To ensure complete dissolution of salts and heat dissipation. caustic compounds should be 
added to water with vigorous stirring. Contact with caustic compounds should be treated with thorough 
rinsing with water followed by rinsing with 3 percent acetic or boric acid solution followed by more water 
rinsing. 

Appendix 11 shows a list of typical chemical constituents of commonly encountered process solutions as 
used in typical metal finishing processes shown in Appandix !. Appendix 111 is copies of Material Safety 
Data Sheets for chemicals commonly encountered in the industries of Orange County. 

e 

E2-69 e 

0012314



HEALTH HAZARDS ASSOCIATED WITH COMMONLY ENCOUNTERED CHEMICAL COMPOUNDS 

Exposure to chemical hazards while performing normal inspection and sampling of metal finishing shops 
can take place in three different ways: 

1. Exposure to the substance by direct contact with the skin 
2. Absorption or the substance through the skin 
3. Inhalation of the substance 

It is difficult to list each of the health hazards associated with a chemical. but generally, groupings or 
compounds with similar properties have the same potential hazards associated with them. 

The following are health hazards associated with commonly encountered groups of chemical 
compounds. 

HAZARDS SYMPTOMS PREVENTION 

1. Solvents Inhalation: coughing, dizziness. ventilation. local 
dullness. labored exhaust. or breathing 
breathing apparatus 

Skin: -redness protective gloves 

__ 9:.es: redness. pain safety goggles(Continued) 

2. Acids Inhalation: pungent, sore ventilation, local 
throat. coughing. exhaust. or breathing 
shortness of apparatus 
breath 

Skin: corrosive. pain, protective gloves 
redness. and clothing 
skin burns 

Eyes: redness. pain. face shield/safety 
blurred vision glasses or chemical 

goggles 

3. Oxidizing Inhalation: pungent. sore local exhaust or breathing 
Agents throat, labored breathing protection 

Skin: redness. pain, protective gloves 
skin burns 

Eyes: corrosive. pain. face shield/safety 
redness. blurred glasses or chemical 
vision goggles in combination 

with breathing apparatus 

E2-70 

0012315



STEP 1 

STEP 2 

STEP 3 

STEP 4 

FlGURE 1: CHEMICALS IN THE WORKPLACE 

CONDUCT A RISK ASSESSMENT 

DETERMINE THE 
UKEUHOOD OF 

EXPOSURE 

AND 

IDENTIFY THE 
CONSEQUENCES OF 

EXPOSURE 

DETERMINE NEEDED LEVELS 
. OF PROTECTION 

MATCH NEEDED PROTECTION 
WITH AVAILA.BLE 

SAFETY EQUIPMENT 

INSPECT /SAMPLE 
ONLY TO THOSE AREAS WHERE 
THE SAFETY EQUIPMENT WILL 

PROVIDE ADEQUATE PROTECTION 

OR 

STOP INSPECTION 
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Type of Chemical Camidge 

Ammonia 
Chlorine 
Hydrogen Chloride 
Methylamine 
Sulfur Dioxide 
Organic Vapor 

Maximum Use Concentration (ppm) 

300 
10 
50 

100 
50 

1000 

If the atmosphere requires other respirators than available, do not continue inspection! 

INSPECTOR TRAINING 

Employee training and awareness is very important in effectively implementing protective equipment 
program and probably the most useful control technology in reducing or eliminating exposure to the 
tiazardous environment of a plating operation. 

Training emphasis must be placed on the proper use of protective equipment and. the limitations of the 
protective equipment The following should also be considered: 

1. Pre-use Inspection - Every item of chemical protective equipment should be inspec:ed before 
each intended use for any defects or expiration of useful life. 

2. Pur.ing on Protective Equipment - Inspectors shall receive training in donning the protective safety ___ _ 
equipment and the decontamination and removal of protective equipment 

3. Storage and Reuse - Safety equipment should be properly cleaned before storage. 

This training program shall be conducted through CSDOC's Safety Department and must be conducted 
at least once a year. Newly-hired inspectors shall receive safety training prior to conducting inspections 
by themselves of industries or the Stringfellow site. 
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The protective equipment lis:ed below is based on the safety requirements for a normal routine visual 
inspection and wastewater sampling of metal finishing industries. This involves vert minimal skin contact 
with process chemicals and short time exposure (about 7..-hour inspection) to fumes from chemical A 
solutions. W, 

1. 

2. 

Eye Protection 

Safety glasses with s;de shields or chemical goggles or full face shields should be used at all 
times during inspection and sampling. The full face shields may be necessary if plant personnel 
are wearing them or if the inspector believes that the extra protection is required. 

Protective Clothing for the Skin 

Chemical gloves shall be worn when taking, compositing, and preserving samples. Bibs. aprons. 
and/or boots should be worn by ins"pections if required by the plant or if in the opinion of the 
inspector that this protective clothing is needed to protect skin or clothing from splashes or 
contact with chemicals. 

3. Breathing Equipment for Respiratorv Protection 

Respirators are not normally needed while inspecting or sampling: however, whenever plant 
employees are wearing them or in the opinion of the inspector there are gases. fumes, or mists 
which may present a danger due to inadequate ventilation. the inspector should wear a respirator. 

a. Fume and mis: respirators provided by the Districts are normally disposable and designed 
to protect against dusts, mists of materials. fumes of various metals and other air 
contaminants 

b. Chemical cartridge respirators provided by the Districts are normally disposable and 
designed for use as respiratory protection during entry into or escape from atmospheres 
not immediate!y dangerous to life or health with adequate levels of oxygen to support life. 
Chemical-specific respirators are available for the following substances: 
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APPENDIX I 

TYPICAL OPERATING SEQUENCE AND PAOCESSi:S IN METAL FINISHING 

Metal Surface Preparation and Cleaning 

Plating/Etching 

Surface Protection 
and Finishing Treatments 

A. Metal Surface Preparation and Cleaning 

Mechanical Surface Preparation 

1. Polishing, Brushing, and Buffing 
2. Deburring, edge. and surface finishing 

Chemical Surface Preparation 

1. Electropolishing 
2. Alkaline Cleaning 
3. Oxide Removal 

8. Plating 

1. Electroplating 
2. Electroless Plating 

C. Etching 

1. Chemical Etching 
2. Chemical Milling 
3. Electrochemical Milling 

D. Surface Protection and Finishing Treatments 

1. Phosphate Coating Process 
2. Chromate Conversion Coatings 
3. Sulfuric and Chromic Acid Anodizing of Aluminum 
4. Anodizing and Surface Conversion Treatment for Magnesium 
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APPENDIX II 

TYPICAL CONSTITUENTS OF COMMONLY 
ENCOUNTERED PROCESS SOLUTIONS 

I. CLEANING SOLUTIONS 

Alkaline Oeaners 

Acid Cleaners 
(Pickling/Oxide Removal) 

Solvent Cleaners 
(Chlorinated Solvents) 

II. ELECTROPLATING BATH 

Brass and Bronze 

Cadmium Cyanide 

Cadmium Fluoborate 

Constituents 

Sodium Hydroxide 
Sodium Carbonate 
Sodium Metasilicate 
Sodium Phosphate 
Sodium Silicate 
Sodium Tetraphosphate 
Wetting Agent 

Hydrochloric Acid 
Sulfuric Acid 
Nitric Acid 
Chromic Acid 
Fluoboric Acid 
Phosphoric Acid 

Methylene Chloride 
Perchloroethylene 
T richloroethylene 
1 .1.1 trichloroethyi"'eoUJe"'-------

Constituents 

Copper Cyanide 
Zinc Cyanide 
Sodium Cyanide 
Sodium Carbonate 
Ammonia 
Rochelle salt 

Cadmium Cyanide 
Cadmium Oxide 
Sodium Cyanide 
Sodium Hydroxide 

Cadmium Fluoborate 
Auoboric Acid 
Boric Acid 
Ammonium Fluoborate 
Licorice 
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Nickel-Acid Fluoride --
Black Nickel 

Silver 

Acid Tin 

---------·---- -

Stannate Tin 

Tin-Copper Alloy 

Tin-Nickel Alloy 

Tin-Zinc· Alloy 

Constituents 

Hydrofluoric Acid 
Nickel Carbonate 
Citric Acic< 
Sodium l..auryf Sulfate 
(wetting agent) 

Nickel Ammonium Sulfate 
Nickel Sulfate 
Zinc Sulfate 
Ammonium Sulfate 
Sodium Thiocyanate 
Silver Cyanide 
Potassium Cyanide or Sodium Cyanide 
Potassium Carbonate or Sodium Carbonate 
Potassium Hydroxide 
Potassium N~rate 
Carbon Disulfate 

Tin Auoborate 
Fluoboric Acid 
Boric Acid 
Stannous Sulfate 
Sulfuric Acid 
Cresol Sulfonic Acid 
Beta Naphthol 
Gelatin 

Sodium Stannate 
Sodium Hydroxide 
Sodium Acetate 
Hydrogen Peroxide 

Copper Cyanide 
Potassium Stannate 
Potassium Cyanide 
Potassium Hydroxide 
Rochelle Salt 

Stannous Chloride 
Nickel Chloride 
Ammonium Fluoride 
Ammonium Biftuoride 
Sodium Fluoride 
Hydrochloric Acid 

Potassium Stannate 
Zinc Cyanide 
Potassium Cyanide 
Potassium Hydroxide 
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Acid Zinc 

Zinc Cyanide 

III. ELECTROLESS PLATING BATHS 

Electroless Nickel 

Electroless Copper 

Electroless Cobalt
Nickel 

Constituents 

Zinc Sulfate 
Ammonium Chloride 
Ammonium Sulrate or 
Sodium Acetate 
Glucose or Licorice 

Zinc Oxide 
Sodium Cyanide 
Sodium Hydroxide 
Zinc Cyanide 

Nickel Chloride 
Sodium Glycollate 
Sodium Hypophosphite 

or 

Nickel Carbonate 
Hydrofluoric Acid 
Citric Acid 
Ammonium Acid Fluoride 
Sodium Hypophosphate 
Ammonium Hydroxide 

Copper Nitrate 
Sodium Bicarbonate 
Rochelle Salt 
Sodium Hydroxide 
Formaldehyde 

or 

Copper Sulfate 
Sodium Carbonate 
Rochelle Salt 
Versene-T 
Sodium Hydroxide 
Formaldehyde 

Cobalt Chloride 
Nickel Chloride 
Rochelle Salt 
Ammonium Chloride 
Sodium Hypophosphite 

E2-77 

e 

0012322



Constituents 

Elec:roless Gold Potassium Gold Cyanide 
Ammonium Chloride 
Sodium Citrate 
Sodium Hypophosphite 

Electroless Gold Potassium Gold cyanide 
over Cu. Ni, Kovar Citric acid 

Monopotassium acid 
Phthalate 
Tungstic Acid 
Sodium Hydroxide 
N, N Oiethylglycir.e 

Electroless Iron Ferrous Sulfate 
Rochelle Salt 
Sodium Hypophosphite 

Electroless Palladium Tetramine Palladium chloride 
Oisodium EDTA 
Ammonium Hydroxide 
Hydrazine 

Electroless Arsenic Zinc Sulfate 
Arsenic Trioxide 

e Sodium Citrate 
Sodium Cyanide 
Sodium Hydroxide 
Ammonium Hydroxide 
Sodium Hypophosphite 

Electroless Chromium Chromic bromide 
(acidic} Chromic Chloride 

Potassium Oxalate 
Sodium Acetate 
Sodium Hypophosphite 

Electroless Chromium Chromic Bromide 
Chromic Iodide 
Sodium Oxalate 
Sodium Citrate 
Sodium Hypophosphite 

Eiectroless Cobalt Cobalt Chloride 
Sodium Citrate 
Ammonium Chloride 
Sodium Hypophosphite 
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Constituenrs 

Electroless Silver Silver Cyanide 
Sodium Cyanide 
Sodium Hydroxide 
Dimethyfene borane 
Thiourea 

IV. CHEMICAL ETCHING Constituerits 

Ferric Chloride Ferric Chloride 
Solutions Hydrochloric acid 

Base material 

Ammonium Persulfate Ammonium Persulfate 
Solutions Mercuric chloride 

Sulfuric Acid 
Ammonium Chloride 
Sodium Chloride 
Copper 
Base material 

Cupric Chloride Cupric Chloride 
Solutions Hydrochloric Acid 

Sodium Chloride 
Ammonium Chloride 
Base material 

Chromic-sulfuric Chromic Acid e 
acid solutions Sodium sulfate 

Sulfuric acid 
Copper 
aase material 

V. CHEMICAL MILLING 

For various metals Nitric Acid 
Chromic Acid 
Hydrochloric Acid 
Base metal 

For Aluminum Sodium Hydroxide 
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VI. ELECTROCHEMICAL MILUNG 

On steel. cobalt, 
copper. chromium 

For Tungsten and 
molybdenum alloys 

VII. METAL CLEANING 

Constituents 

Sodium chloride 
Sodium nitrate 
Base meta! 

Sodium hydroxide 
Sodium chloride 
Base meta! 

Constituents 

1, 1; 1-T richloroethane 
Freon 113 
Methylene Chloride 
Perchloroethyf ene 

--------------- -
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HA.LA.Mu~ r-uu1 .. u r-.., 
.,...... ... __ _ 

. 

- PHYSICAL. ADOmOHAJ.. SUGGESTED 
CATEGORY AIRBORNE HAZARDS UQUJO NOISE BARRIE.RS HEALTli PROTEC'nVE GEAR 

CONCERNS 

.AJuminum Formers melal parjculates nitric acid Yes • la.rge salary gluses -Ju~ 
caustic _ fr-:ging forging t>oots 

rams machines latex gloves 
lurna.c:es m•taJ fume mask 

organic vapar mask 

Battery lead fumes acidic solutions No machinery safety glu.s.u 
M.anulaciurars ac:id vapors trip haza.rds bootS 

la.tax gloves 
lead fume mas.le 
organic va.por acid/gas 
mask 

E!ectric:al and ac:id vapors t:>orane gas chlorinates No wet floors safety glaS$8s 
Semiconductors ac:id mists at$U'I e g as aromatic solvents loose boots 

ammonia vapors saline gas hydrofluoric acid boards la 1ex gloves 
aJlcaJine vapors hydrogen gas fluoroooric acid organic vapor acid/gas 
metaJ fumes no mask 
freon chlorinated solvents 

E!eC1ropla1ers allcaf,ne vapor alkaline mist concentrated heavy No wet floors salery gluses 
acid vapor metal baths loose boots 
acid mist high voltage boards neoprene gloves 
TTO cyanide baths organic vapor acid/gas 
me\aJ mists mask 

Metal Finishers alkaline vapor alkaline mist concentrated heavy No wet floors salerygl=s 
ac:id vapor metal baths loosa bOOIS 
ac:id mist high voltage -· boa.rds neoprene gloves 
TTO cyanide bat/'ls .. 

organic vapor acid/ g :,.s 
metaJ mists wet noors mask 

Mew Molding and metaJ partic-Jlat• hot. liquid me~ 
No _____ 

trip ha.:ards salary glusas 
Casting degreasing solvents boots e latex gloves 

hard hat 
metal fume mask 

Non-Ferrous Metals c:yanide gas cyanide liquid No trip ha.:ards Bum =o•r safary glasses 
from maul boots 
melting latex gloves 

hard ha:1 
orgznic wpor acid/gas 
mask 

Organic O,emical various· organic vapors monomers No trip hazards carcinogenic safety glasses 
pnenots boots 
ammonia formaldehyde rubber gloves 
cl\lorine organic vapor acid/gas 
hypochlorite solvents mas!< 
plastic monomers 

Pha.rmaceutical radioac!ivity radioaCIMI Yes. trip hazards radioac-Jw safety glasses 
materials medical isotopes boots 
biological plastic ear protac:ion 

cune~ laiax gtcvas 
dust mask 

Pulp and Paper arsenic fumes acid Possible. moving safety glassas aat plu 
caustic loud machinery boots 

equipment latex glOVff 
dust and mist mask 

Soap and Detergent detergent dust acidic or alkaline No slippery safety glasses 
solutions floors boots 
hign pH late~ gloves a, 
slippery oils patt1culate ma 
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APPENDIX E 

ADMINISTRATIVE INSPECTION PLAN 

The administrative inspection plan detailed in this Appendix C may be 
selected by a Co-Permittee as a supplement to the single inspection approach 
identified in the body of the Guidance. The two approaches may be utilized together 
or· separately by a Co-Permittee, but the essential difference is that the single 
inspection approach is less personnel intensive because single inspections occur 
following the report of a possible non-compliance at a particular location. In 
contrast, administrative inspection plans are developed to implement a proactive 
inspection program, in which areas, which are suspected to be the source of 
discharges in violation of the Ordinance, will be subjed to routine inspections. In the 
event a Co-Permittee eleds to utilize an administrative inspection plan, the following 
elements of procedure will apply: 

I. Inspection Planning 

The Program Coordinator, with the assistance of the Authorized Inspector will 
be responsible for planning and directing administrative inspections for the discovery 
of incidents of noncompliance. 

The administrative inspection plan should be formulated from existing 
information, including: · 

A. 

B. 

2051-00001 
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Surveys and monitoring. To the extent that the available data from area 
Storm Water Drainage System surveys, reconnaissance studies and 
monitoring indicates possible local noncompliance, the administrative 
inspection plan may focus on discovering the source thereof. 

Review of local records. Initially, the inspection plans should focus on 
review of locally available information to identify land uses, businesses 
and industries having some potential to discharge in violation of the 
Ordinance. Available information may include the following: 

1. License/Permit Information. Building permits (including 
applications), business licenses, underground tank records, 
water/sewer service account records, lists of parties holding 
General Permits, local fire department records, air quality 
permits, etc. 
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2. Public lnfonnation. Area phone books, Chamber of Commerce, A 
union, trade and commercial organizations, etc. • 

3. Interviews. Written surveys or meetings should be planned for 
collection of infonnation in the possession of other City/County 
Departments or City/County contractors. For example, local 
police and fire department personnel may readily identify 
problem areas. Other sources of infonnation could include public 
works maintenance crews, sanitary sewer workers or domestic 
sanitation personnel, who regularly visit specific locations. 

4. Physical Inspections. Driving survey of local business/industrial 
parks, etc. 

II. Selection of Inspection Targets 

The infonnation gathered above should be analyzed to identify geographic 
areas or target groups for routine administrative inspections. Initially, an Authorized 
Inspector's time may be most productive if focused on specific areas, businesses or 
industries. 

A. Selection Aids. Tables 4 and 5 of the Guide have been developed by e 
EPA in its users guide for stonn drain system investigations. These 
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Tables may be useful in focusing inspection efforts, as follows: 

1. Table 4 lists potential sources with rankings in three major 
categories: direct vs. indirect flow to the storm drain, continuous 
vs. intennittent flow, and characterized by pathogenic/toxic, 
nuisance or clear (low level) contamination. If a potential source 
is most likely to generate a direct, continuous and pathogenic or 
toxic flow to the stonn drain system it should receive a high 
priority for inspection. 

2. Table 5 ranks Standard Industrial Code f'SIC") industry groups 
for their potential to contribute non-storm water entries to the 
stonn drain system. An indicator "H" denotes a high potential, 
with "M" indicating a medium potential and "L" showing a low 
potential to release inappropriate storm water discharges. 
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Ill. Preparation of Inspection Plan 

The above information should be utilized to identify actual sites for inspection. 
An inspection plan should be prepared to show: 

A. The proposed times and dates for inspections. The Ordinance requires 
inspections at reasonable hours. 

B. Proposed schedule for requesting inspection consent. Wrth limited 
exceptions, the Ordinance requires notice to the owner or occupant of 
the time and date of the inspection. The inspector's oral request for 
consent will serve as notice where the inspections are planned for the 
canvassing of identified areas, but where consent is not obtained, the 
inspector must seek a warrant, and inspections conducted by warrant 
generally require 24 hours advance notice to the owner or facility 
occupant. 

C. Likely constituents of concern, if identified. 

D. Address of location and facility contact person. 

E. Other available water quality program data base information, such as 
specific details of past spill incidents, status of compliance with General 
Permit requirements, and notes from off-site visual observations. 

IV. Inspection Consent 

As noted above, consent for the inspection may be given to the inspector 
during general area canvassing. As an alternative approach, the Authorized 
Inspector may choose to seek consent prior to canvassing of an area by mailing a 
written request to inspect each site identified in the inspection plan. Written requests 
for consent should state the following: 

A. The purpose of the inspection. 

B. The name of the Authorized Inspector and agency personnel to be 
contacted for further information. 

C. The proposed time and date of inspection. 
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D. A request for the return of the owner/occupant's written consent for the A 
inspection. W 

The requirement for the seeking of consent for administrative inspections may 
be waived by a magistrate in considering an inspection warrant application where 
the Authorized Inspector indicates that the inspection results may be materially 
altered by the seeking of consent. 

V. Administrative Inspection Warrants 

If oral consent is not received or when written consent requests are not 
returned, or consent is otherwise determined to be inadvisable, the Authorized 
Inspector should consult with the Enforcing Attorney in the preparation of an 
application to the proper magistrate for issuance of an administrative inspection 
warrant. The warrant may be issued naming one or a number of locations subject 
to inspection. Warrant applications require an affidavit of the Authorized Inspector 
stating: 

A. The date, time and location of the proposed inspection and the party to 
be served with the inspection warrant, if known. 

B. That the facilities to be inspected were selected by area or category e 
based on the administrative inspection plan developed for enforcement 
of the Ordinance, 

C. That the locations have some potential to contribute non-storm water 
discharges to the Storm Water Drainage System, 

D. That a request for consent to the inspection was either made by 
contacting the owner or occupant or was sent in writing to the owner or 
occupant, but consent was refused or not received. 

E. As an alternative to item D, the affidavit may explain why the consent 
requirement should be waived. 
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FORM ADMINISTRATIVE COMPLIANCE ORDERS 
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00000 DEPARTMENT OF PUBLIC WORKS 
ENGINEERING DEPARTMENT 
CITY OF _______ _ [rracking Number] 

ORANGECOUNTY,CAUFORN~ e 
OATE 

NOTICE OF NON-COMPLIANCE 
[SAMPLE] 

:: A.M. C,>.Y OF WEEK 
cP.M. 

NAME {FIRST. MIDDLE. LAsn DELIVERED TO (IF DIFr'ERENT) 

RESIDENCE ADDRESS CITY z:P 

BUSINESS ADDRESS (if applicable) CITY ZIP 

EMPLOYED BY (if applicable) OCCUPATION (if applicable) 

Violation(s) of City's Water Quality Ordinance 

On or about , the undersigned Authorized Inspector identified the following violation(s) 
of the Clty's Water Quality Ordinance, ex:sting at or near __________________ . 

1. 

2. 

3. 

4. 

5. 

6. 

D 
D 
D 

D 

D 

D 

1. 

2. 

3. 

Illicit Connection (§lV. A.1) 7. 

Prohibited Dischar;e (§/V, A.2) 

Agent/employee/independent contractor -
Illicit Discharge/Prohibited Discharge 

8. 

(§IV.A.3) 

Discharge Exception inapplicable 
(following 30 day wr.tten notice) (§N.D) 

Failure to Comply with New Development/ 
Significant Redevelopment Conditions: 9. 
(§V.A.6) 

Litter (§V.C) 

Conditions Observed 

D Failure to Comply with Administrative 
Compliance Order/Cease & Desist Order 
issued , 19_ (§VII.D) 

D Failure to comply with terms of Discharge 
permit (§VIII.C): (specify provisions of A 
permit which violated): W' 

D Other (specify section and violation): 

Notice of Noncompliance 

The Party identified aboves hereby notified that the continuance of the conditions above stated, whether ongoing 
or intermittent, will result in additior:al enforcemer:t action in accordance with the City's Water Quallty Ordinance. e 
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e 

Compliance Date 
(Not to exceed 90 days, unless the Authorized Inspection 

determines that good cause exists for an extension) 

On or before-------· 199_. Party shall correct the above conditions by: 

D 1. Eliminating tr.a '.l:ic:t Ccr.nection; 

D 2. Eliminating the Prohibited Discharge 

D 3. Coming into compfiance with conditions of approval of New Development/Significant Redevelopment; 
or 

D 4. Coming into compliance with a permit issued by the City. 

0 5. Other:--------------------------------

Date: Signed: _______________ _ 

Authorized Inspector 
City of ____________ _ 

(Address and Phone Number] 

Appeal Rights 

Any appeal from issuance of this Notice of Noncompliance must be filed within thirty (30) days of receipt of this notice by 
filing a written request for an administrative hearing, accompanied by an administrative hearing fee in the amount of 
S , with the Office of the City Clerk of the City of , located at _____ _ 
-.,...,-----=-:---:---:----'--:-:-----:--,----'' with a copy of the request for administrative hearing mailed on the date 
of filing to the City Manager [City Administrator, City Engineer, Director of Public Works] at the City of ______ _ 
(address]. (§VII. A.7) 
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00000 DEPARTMENT OF PUBLIC WORKS 
ENGINEERING DEPARTMENT 
CITY OF ________ _ 

frracking Number) 

ORANGE COUNTY, CALIFORNIA 

DATE 
Sectember 15. 1997 
NAME (FIRST, MIDDLE, LASD 

William H. Bonney 
RESIDENCE ADDRESS 

15473 Elm Street 
BUSINESS ADDRESS {if applicable) 

n/a 
EMPLOYED BY {if applicable) 

n/a 

7:ME 
10:30 

NOTICE OF NON-COMPLIANCE 
[SAMPLE] 

2: A.M. DAY OF W:o:oK 
a P.M. Monday 
DELIVERED TO {IF DIFFERENT) 

CITY 

Anaheim 
CITY 

OCCUPATION {if applicable) 

n/a 

ZIP 

ZIP 
92806 

Violation Cs} of City's Water Quality Ordinance 

e 

On or about, 9/15/97 the undersigned Authorized Inspector identified the following violation(s) of the 
City's Water Quality Ordinance. existing at or near _1~5~4~7-=3'-'E=-l""m"--"'S""tr ... e-=-et"--'-'A::.:n.,.a"'"h""ei::.:m.,__ _____________ . 

1. 

2. 

3. 

4. 

5. 

6. 

.,. 
~ Illicit Connection (§IV. A.1) 7. D Failure to Comply with Administrative 

i:S: Prohibited Discharge (§IV, A.2) 

D Agent/employee,independent contractor -
Illicit Discharge/Prohibited Discharge 
(§N.A.3) 

D Discharge Exception inapplicable 

Compliance Order/Cease & Desist Order 
issued , 19_ (§VII.D) 

8. D Failure to comply with terms of Discharge.A 
permit (§VIII.C): (specify provisions of --
permit which violated): 

(following 30 day written notice) (§IV.D) 

D Failure to Comply with New Development/ 
Significant Redevelopment Conditions: 9. D Other (specify section and violation): 
(§V.A.6) 

D Litter (§V.C) 

Conditions Observed 

1. Connection by hose from swimming pool at 15473 Elm Street to storm drain located on the east side of Elm 
Street approximately 20 yards north of 15473 Elm Street (picture on file; verbal consent from Mr. Bonney to 
enter back yard and view pool) 

2. Observed flow of water from swimming pool to storm drain. 

3. 

Notice of Noncompliance 

The Party identified above is hereby notified that the continuance of the conditions above stated, whether ongoin!ia 
or intermittent. will result in additional enforcemen.t action in accordance with the City's Water Quality Ordinance. • 
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e 

On or before 

Compliance Date 
(Not to exceed 90 days, unless the Authorized Inspection 

determines that good cause exists for an extension) 

September 15 , 19 97 at 10:45 a.m. , Party shall correct the above conditions by: 

:!!: 1. Eliminating the Illicit Connection; 

~ 2. Eliminating the Prohibited Discharge; 

D 3. Coming into compliance with conditions of approval of New Development'Significant Redevelopment; 
or 

D 4. Coming into compliance with a permit issued by the City. 

D 5. Other:--------------------------------

Date: 9/15/97 Signed: P. Garrett 
Authorized Inspector 

City of ____________ _ 

[Address and Phone Number] 

Appeal Rights 

Any appeal from issuance of this Notice of Noncompliance must be filed within thirty (30) days of receipt of this notice by 
filing a written request for an administrative hearing, accompanied by an administrative hearing fee in the amol;nt of 
$ , with the Office of the City Clerk of the City of , located at _____ _ 
-----------------· with a copy of the request for administrative hearing mailed on the date 
of filing to the City Manager (City Administrator, City Engineer, Director of Public Works] at the City of ______ _ 
[address). (§VII, A.7) 
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DEPARTMENT OF PUBLIC WORKS 
ENGINEERING DEPARTMENT 
CITY OF ________ _ 
ORANGE COUNTY, CALIFORNIA 

00000 
[Tracking Number) 

ADMINISTRATIVE COMPLIANCE ORDER 
[SAMPLE] 

e 
DAT: TiME :: A.M. DAY CF 'N:EK 

aP.M. 
NAME (FIRST, MIDDLE, LAST) DELIVERED TO ( IF DIFFERENT) 

RESIDENCE ADDRESS CITY ZIP 

BUSINESS ADDRESS (if applicable) CITY ZIP 

EMPLOYED BY (if applicable) OCCUPATION (if applicable) 

Legal Authority 

The following findings are made and order issued pursuant to the authortty vested in the undersigned Authorized 
Inspector, under Section NII.A.21 of City's Water Quality Ordinance. This order is based on the following violation(s) 
of the Water Quality Ordinance. 

1. 0 

2. 0 

3. 0 

4. D 

5. D 

6. D 

Illicit Connection (§IV, A.1) 7. 

Prohibited Discharge (§IV, A.2) 

8. 
Agent/employee/independent contractor -
Illicit Discharge/Prohibited Discharge 
(§IV.A.3) 

Discharge Exception inapplicable 
(following 30 day written notice) (§IV.D) 

Failure to Comply with New Development/ 
Significant Redevelopment Conditions: 9. 
(§VAS) 

Litter (§V. C) 

Conditions Observed 

0 Failure to Comply with Administrative 
Compliance Order/Cease & Desist Order 
issued , 19_(§Vll.D) 

D Failure to comply with terms of DischargeA 
permit (§VIII.C): (specify provisions of W 
permit which violated}: 

D Other (specify section and violation): 

On or about-------· 19_, the following conditions existing at or near---------
____________ ("Location"), constituted a violation of the City's Water Quality Ordinance, as follows: 

1. 

2. 

3. 
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e 

THEREFORE, BASED ON THE ABOVE CONDITIONS, THE PARTY IS HEREBY ORDERED TO: 

1. 

2. 

3. 

Notices 

All reports, data, information or other documentation required to be provided pursuant to the terms hereof shall 
be sent, in writing to the following address: 

Terms of Issuance 

This order does not constitute a waiver of any provisions of the City's Water Quality Ordinance, or of any plan or 
permit issued pursuant thereto, which remain in full force and effect The City reserves the right to seek any and all 
remedies available to It under the Water Quality Ordinance for any violation cited by this Order. 

This order. issued this __ day of . 19_, shall be effective upon receipt by Party, and all rights 
of review and appeal shall be as provided in the City's Water Quality Ordinance. , 

Date:------------ Signed:-,--,---,---,-----------
Authorized Inspector 

City of ____________ _ 

(Address and Phone Number] 

Appeal Rights 

Any appeal from issuance of this Administrative Compliance Order must be filed within thirty (30) days of receipt of this 
compfiance order by filing a written request for an administrative hearing, accompanied by an administrative hearing fee 
in the amount of S , with the Office of the City Clerk of the City of , located at 
-----------------------· with a copy of the request for administrative hearing 
mailed on the date of filing to the City Manager [City Administrator, City Engineer, Director of Public Works] at the City of 
_______ [address). (§Vll. A.7) 
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DEPARTMENT OF PUBLIC WORKS 
ENGINEERING DEPARTMENT 
CITY OF_----=--,-.,...-.....,,,,----
ORANGE COUNTY, CALIFORNIA 

00000 
(Tracking Number) 

ADMINISTRATIVE COMPLIANCE ORDER 
(SAMPLE] 

e 
DATi:: 
Sectember 16. 19S7 
NAMi:: (FIRST, MIDDLE, LAST) 

Goodstone Auto Repair 
RESIDENCE ADDRESS 

n/a 
BUSINESS ADDRESS (if applicable) 

8519 Loma Verde 

7J.,1: 
3:30 

:= A.M. CAY OF \NC:K 
:i: P.M. Tc,esdav 
DELIVERED TO (IF DIFFERi::NT) 

Elizabeth Borden, Manager 
CITY ZIP 

CITY ZIP 

San Juan Capistrano 92675 
EMPLOYED BY (if applicable) 

n/a 

OCCUPATION (if applicable) 

Legal Authority 

The following findings are made and order issued pursuant to the authority vested in the undersigned Authorized 
Inspector. under Section Ml A.21 of City's Water Quality Ordinance. This order is based on the following violation(s) 
of the Water Quality Ordinance. : 

1. 

2. 
3. 

4. 

5. 

6. 

0 

D 
D 

D 

i8j 

D 

Illicit Connection (§ IV. A.1) 7. 

Prohibited Discharge (§IV, A.2) 

8. 
Agent/employee/independent contractor -
illicit Discharge/Prohit:ited Discharge 
(§IV.A.3) 

Discharge Exception inapplicable 
(following 30 day written notice) (§IV.DJ 

Failure to Comply wrth New Development/ 
Significant Redevelopment Conditions: 9. 
(§VAS) 

Litter (§V.C) 

Conditions Observed 

D Failure to Comply with Administrative 
Compliance Order/Cease & Desist Order 
issued • 19 _(§Vll.D) A 

D Failure to comply with terms of Discharge!ll9 
permit (§VIII.C): (specify provisions of 
permit which violated): 

D Other (specify section and violation): 

On or about __ .,.9/'"'1_,,5 __ . 19 97, the following conditions existing at or near 8519 Loma Verde San Juan 
Capistrano ("Location"). constituted a violation of the City's Water Quality Ordinance, as follows: 

1. Build-up of oil and grease in parking lot and uncovered auto repair area adjacent to garage. Failure to clean 
in accordance with conditions of approval. 

2. 

3. 
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THEREFORE, BASED ON THE ABOVE CONDITIONS, THE PARTY IS HEREBY ORDERED TO: 

1. No later than October 15, 1997, remove build-up of oil and grease in parking lot and uncovered auto repair 
areas. 

2. Clean area on qt;a:-:e~'y bas;s in acccr:::ar.ce with conditions of approval. 

3. 

Notices 

All reports, data, information or other documentation required to be provided pursuant to the terms hereof shall 
be sent, in writing to the following address: 

Terms of Issuance 

• This order does not constitute a waiver of any provisions of the City's Water Quality Ordinance, or of any plan or 
permit issued pursuant thereto, which remain in full force and effect. The City reserves the right to seek any and all 
remedies available to it under the Water Quality Ordinance for any violation cited by this Order. 

This order, issued this 16th day of September, 19 97 , shall be effective upon receipt by Party. and 
all rights of review and appeal shall be as provided in the City's Water Quality Ordinance. ~ 

Date: 9/16/97 

e 
Signed: Jacques Clouseau 

Authorized Inspector 
City of ______________ _ 

[Address and Phone Number] 

Appeal Rights 

Any appeal from issuance of this Administrative Compliance Order must be filed within thirty (30) days of receipt of this 
compliance order by filing a written request for an administrative hearing, accompanied by an administrative hearing fee 
in the amount of$ , with the Office of the City Cleric of the City of , located at 
------------------------'' with a copy of the request for administrative hearing 
mailed on the date of filing to the City Manager [City Administrator, City Engineer, Director of Public Worlcs] at the City of 
------ [address). (§VII. A.7) 
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DEPARTMENT OF PUBLIC WORKS 
ENGINEERING DEPARTMENT 
CITY OF _______ _ 
ORANGECOUNTY,CAUFORNIA 

00000 
rrracking Number] 

CEASE AND DESIST ORDER 
[SAMPLE] 

e 
DATE TIME Cl A.M. DAY OF WEEK 

Cl P.M. 
NAME (FIRST, MIDDLE, LAST) DELIVERED TO (IF DIFFERENT) 

RESIDENCE ADDRESS CITY ZIP 

BUSINESS ADDRESS [If applicable) CITY ZIP 

EMPLOYED BY [If applicable) OCCUPATION {if applicable) 

Legal Authority 

The following findings are made and order issued pursuant to the authority vested in the undersigned Authorized 
Inspector, under Section MI.A.31 of the City's Water Quality Ordinance. This order is based on the following 
violation(s) of the Water Quality Ordinance: • · 

1. 0 
2. 0 
3. 0 

4. 0 

5. 0 

6. 0 

Illicit Connection (§IV, A.1) 7. 

Prohibited Discharge (§IV, A2) 

Agent/employee/independent contractor -
Illicit Discharge/Prohibited Discharge 8. 

(§IV.A.3) 

Discharge Exception inapplicable 
(following 30 day written notice) {§IV.D) 

Failure to Comply with New Development/ 
Significant Redevelopment Conditions: 9. 
(§V.A.6) 

Litter (§V.C) 

Conditions Observed 

0 Failure to Comply with Administrative 
Compliance Order/Cease & Desist Ord. 
issued , 19_{§VII.D) 

0 Failure to comply with terms of Discharge 
permit (§VIII.C): (specify provisions of 
permit which violated): 

0 Other (specify section and violation): 

The Party identified above has violated the City's Water Quality Ordinance and continuing and/or intermittent 
violations may occur in contravention of the Water Quality Ordinance due to the following facts and circumstances: 

1. 

2. 

3. 
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e 
UPON RECEIPT OF THIS ORDER, PARTY SHALL IMMEDIATELY CEASE THE ABOVE ACTMTIES AND THE 

OPERATIONS RELATED THERETO SHALL NOT RECOMMENCE UNTIL SUCH TIME AS PARTY IS ABLE TO 
DEMONSTRATE THAT IT WILL COMPLY WITH THE CITY'S WATER QUALITY ORDINANCE AND ANY PLAN OR 
PERMIT ISSUED PURSUANT THERETO AND THE CITY PROVIDES WRITIEN AUTHORIZATION TO ALLOW 
RESUMPTION OF ACTMTIES. 

THEREFORE, BASED ON THE ABOVE CONDITIONS. THE PARTY IS HEREBY ORDERED TO: 

1. 

2. 

3. 

Terms of Issuance 

This order does not constitute a waiver of any provision of the City's Water Quality Ordinance, or any plan or 
permit issued pursuant thereto, which remain in full force and effect The City reserves the right to seek any and all 
remedies available to it under the Water Quality Ordinance for any violation cited by this order. 

Failure to comply with the requirements of this order shall constitute a further violation of the Water Quality 
Ordinance and may subject the Party to civil or criminal penalties or such other appropriate enforcement response as 
may be appropriate. 

This order, entered into this __ day of ___ ---c-----:-' 19_, shall be effective upon receipt by Party, 
and all rights of review and appeal shall be as provided in§ (§VII) of the City's Water Quality Ordinance. e . Date: Signed: _____________ _ 

Authorized Inspector 
City of ____________ _ 

[Address and Phone Number] 

Administratiye Hearing 

Unless otherwise waived in writing by the party who is subject to this Cease and Desist Order, an administrative hearing 
regarding the issuance of this Cease and Desist Order shall be held on , 19 __ , or at a time to 
be determined by separate notification, at the following location:._-----------,---------,-,--

. . At that time, the party who is subject to this order shall be entitled to present evidence 
in opposition to the issuance of this Cease and Desist Order. (§VII, A.8) 

2051-00001 
51074_1 

E2-96 

0012341



DEPARTMENT OF PUBLIC WORKS 
ENGINEERING DEPARTMENT 

00000 
[Tracking Number) 

CITY OF _______ _ 
ORANGE COUNTY, CALIFORNIA e 
DATE 

CEASE AND DESIST ORDER 
[SAMPLE] 

c A.M. DAY OF WEEK 
November 15, 1997 

TIME 
10:30 111 P .M. Saturday 

NAME {FIRST, MIDDLE, LAST) DELIVERED TO (IF DIFFERENT) 

A. Capone Mom's Custom Chrome Plating Shop 
RESIDENCE ADDRESS CITY ZIP 

n/a 
BUSINESS ADDRESS (If applicable) 

14132 Pacific Coast Highway 

CITY 

Huntington Beach 

ZIP 

92648 
EMPLOYED BY (If applicable) 

n/a 

OCCUPATION (If applicable) 

Legal Authority 

The following fincflrlgs are made and order issued pursuant to the authority vested in the undersigned Authorized 
Inspector, under Section Ml.A.31 of the City's Water Quality Ordinance. This order is based on tne following 
violation(s) of the Water Quality Ordinance: 

1. D 
2. 181 

3. D 

4. D 

5. D 

6. D 

ffficit Connection (§IV, A.1) 7. 
Prohibited Discharge (§IV, A2) 

8. 
Agent/employee/independent contractor -
ffficit Discharge/Prohibited Discharge 
(§IVA3) 
Discharge Exception inapplicable 
(following 30 day written notice) (§IV.D) 

Failure to Comply with New Development/ 
Significant Redevelopment Conditions: 9. 
(§VA6) 

Litter (§V.C) 

Conditions Observed 

181 Failure to Comply with Administrative 
Compliance Order/Cease & Desist Order A 
issued 9/3 , 19 97 (§VII.D) W, 

D Failure to comply with terms of Discharge 
permit (§Vlfl.C): (specify provisions of 
permit which violated): 

D Other (specify section and violation): 

The Party identified above has violated the City's Water Quality Ordinance and continuing and/or intermittent 
violations may occur in contravention of the Water Quality Ordinance due to the following facts and circumstances: 

1. Treatment equipment located on west side of building (outdoors) leaking wastewater; no containment system 
to keep out of storm drain system. Wastewater flowing offsite to storm drain 10 yards south of facility on 
PCH. 

2. Administrative Compliance Order issued 9/3/97 required repair of treatment equipment leak and construction 
of spill containment berms surrounding treatment equipment by 10/1 /97. 

3. Plating solution stored in open container next to treatment equipment; area uncovered; rain causing overflowiA 
of container and flow offsite to storm drain 10 yards south of facility on PCH. 9 
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e 
UPON RECEIPT OF THIS ORDER, PARTY SHALL IMMEDIATELY CEASE THE ABOVE ACTMTIES AND THE 

OPERATIONS RELATED THERETO SHALL NOT RECOMMENCE UNTIL SUCH TIME AS PARTY IS ABLE TO 
DEMONSTRATE THAT IT WILL COMPLY WITH THE CITY'S WATER QUALITY ORDINANCE AND ANY PLAN OR 
PERMIT ISSUED PURSUANT THERETO AND THE CITY PROVIDES WRITTEN AUTHORIZATION TO ALLOW 
RESUMPTION OF ACTMTIES. 

THEREFORE, BASED ON THE ABOVE CONDITIONS, THE PARTY IS HEREBY ORDERED TO: 

1. Cease all process operations until treatment equipment leak repaired. 

2. Construct spill containment facility around treatment equipment and chemical storage area to prevent 
discharge to storm drain. 

3. Keep all stored solutions and chemicals in closed containers; construct covering to prevent contact of rainfall 
with stored solutions and chemicals. 

Terms of Issuance 

This order does not constitute a waiver of any provision of the City's Water Quality Ordinance, or any plan or 
permit issued pursuant thereto, which remain in full force and effect. The City reserves the right to seek any and all 
remedies available to it under the Water Quality Ordinance for any violation cited by this order. 

Failure to comply with the requirements of this order shall constitute a further violation of the Weter Quality 
Ordinance and may subject the Party to civil or criminal penalties or such other appropriate enforcement response as 
may be appropriate. 

This order, entered into this 15th day of November , 19..fil_, shall be effective upon receipt by e Party, and all rights of review and appeal shall be as provided in § ___ (§VII) of the City's Water Quality Ordinance. 

Date: __ 1.._1,.,_/.,_,1 S .... 19 .... 7.__ ____ _ Signed: E. Ness 
Authorized Inspector 

City of ____________ _ 

[Address and Phone Number] 

Administrative Hearing 

Unless otherwise waived in writing by the party who is subject to this Cease and Desist Order, an administrative hearing 
regarding the issuance of this Cease and Desist Order shall be held on , 19 __ , or at a time to 
be determined by separate notification, at the following location : . ...,..,.--.,..,-----,,.---,-,--,--,-----,--..,..,.-
---,-,---....,.,-...,,.----::· At that time, the party who is subject to this order shall be entitled to present evidence 
in opposition to the issuance of this Cease and Desist Order. (§VII, A.8) 
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DEPARTMENT OF PUBLIC WORKS 
ENGINEERING DEPARTMENT 
CITY OF---------,-,....,,..,.-,.,,,-,........
ORANGE COUNTY, CALIFORNIA 

DATE 
November 15, 1997 
NAME (FIRST, MIDDLE, LASD 

Al Ca one 
RESIDENCE ADDRESS 

100 East River Way 
BUSINESS ADDRESS [If applicable) 

14132 Pacific Coast Highway 
EMPLOYED BY flf applicable) 

TIME 
10:30 

Mom's Custom Chrome Plating Shop 

CEASE AND DESIST ORDER 
[SAMPLE] 

o A.M. DAY OF WEEK 
111 P .M. Saturday 
DELIVERED TO (IF DIFFERENT) 

CITY 

Santa Ana 
CITY 

Huntington Beach 
OCCUPATION flf applicable) 

Facility Manager 

Legal Authority 

ZIP 

92701 
ZIP 

92648 

00000 
[Tracking Number] 

The following findings are made and order issued pursuant to the authority vested in the undersigned Authorized 
Inspector, under Section MI.A.31 of the City's Water Quality Ordinance. This order is based on tPle following 
violation(s) of the Water Quality Ordinance: 

1. D Illicit Connection (§IV, A.1) 7. D Failure to Comply with Administrative 

2. 181 

3. D 
Prohibited Discharge (§IV, A2) 

Agent/employee/independent contractor -

Compliance Order/Cease & Desist Order A 
issued 9/3 , 19 97 (§VII.D) • 

4. D 

5. D 

6. D 

Illicit Discharge/Prohibited Discharge 
(§IV.A.3) 

Discharge Exception inapplicable 
(following 30 day written notice) (§IV.D) 

Failure to Comply with New Development/ 
Significant Redevelopment Conditions: 
(§VAS) 

Utter (§V.C) 

8. D Failure to comply with terms of Discharge 
permit (§VIII.C): (specify provisions of 
permit which violated): 

9. D Other (specify section and violation): 

Conditions Observed 

The Party identified above has violated the City's Water Quality Ordinance and continuing and/or intermittent 
violations may occur in contravention of the Water Quality Ordinance due to the following facts and circumstances: 

1. Treatment equipment located on west side of building (outdoors) leaking wastewater; no containment system 
to keep out of storm drain system. Wastewater flowing offsite to storm drain 10 yards south of facility on 
PCH. 

2. Plating solution stored in open container next to treatment equipment; area uncovered; rain causing overflow 
of container and flow offsite to storm drain 10 yards south of facility on PCH. 

3. 
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e 

e 

Q[gfil 

UPON RECEIPT OF THIS ORDER, PARTY SHALL l~IATEL Y CEASE THE ABOVE ACTMTJES AND THE 
OPERATIONS RELATED THERETO SHALL NOT RECOMMENCE UNTIL SUCH TIME AS PARTY iS ABLE TO 
DEMONSTRATE THAT IT WILL COMPLY WITH THE CITY'S WATER QUALITY ORDINANCE ANO ANY PLAN OR 
PERMIT ISSUED PURSUANT THERETO AND THE CITY PROVIDES WRITTEN AUTHORIZATION TO ALLOW 
RESUMPTION OF ACTMTIES. 

THEREFORE, BASED ON THE ABOVE CONDITIONS, THE PARTY IS HEREBY ORDERED TO: 

1. Cease all process operations until treatment equipment leak repaired. 

2. Construct spill containment facility around treatment equipment and chemical storage area to prevent 
discharge to storm drain. 

3. Keep all stored solutions and chemicals in closed containers; construct covering to prevent contact of rainfall 
with stored solutions and chemicals. 

Terms of Issuance 

This order does not constitute a waiver of any provision of the City's Water Quality Ordinance, or any plan or 
permit issued pursuant thereto, which remain in full force and effect. The City reserves the right to seek any and all 
remedies available to it under the Water Quality Ordinance for any violation cited by this order. 

Failure to comply with the requirements of this order shall constitute a further violation of the W.ater Quality 
Ordinance and may subject the Party to civil or criminal penalties or such other appropriate enforcement response as 
may be appropriate. 

This order, entered into this 15th day of November , 19..!iL, shall be effective upon receipt by 
Party, and all rights of review and appeal shall be as provided in §, ___ (§VII) of the City's Water Quality Ordinance. 

Date: __ 1.._1.._/1'"'5=/9-=-7.._ ____ _ Signed: E Ness 
Authorized Inspector 

City of __ -=-----------
[Address and Phone Number] 

Administrative Hearing 

Unless otherwise waived in writing by the party who is subject to this Cease and Desist Order, an administrative hearing 
regarding the issuance of this Cease and Desist Order shall be held on , 19 __ , or at a time to 
be determined by separate notification, at the following location : _________________ ..,...,.. __ 

. At that time, the party who is subject to this order shall be entitled to present evidence -------,------, in opposition to the issuance of this Cease and Desist Order. (§VII, A.8) 
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00000 DEPARTMENT OF PUBLIC WORKS 
ENGINEERING DEPARTMENT 
CITY OF_-----.,-.,.,,,--
ORANGE COUNTY, CALIFORNIA 

[Tracking Number) 

NOTICE OF SUSPENSION [REVOCATION] OF PERMIT 
TO DISCHARGE PURSUANT TO WATER QUALITY ORDINANCE 

(SA.\1PLE] 

Public Works Department 
City Engineering Department 

[Address of City Agency] 

Phone: __________ _ Permit No.:. ____________ _ 

Date of Notice:---------

Permittee [Business or lndMduaij: ____________________________ _ 

Address:-------------------------------------

Person Contacted/Trtle:. _______________________________ _ 

Applicable City Code and Permit Section(s): ____ r..,,o .. r,..di:.:.:n=anc:.:c""e'-'§..,V .... 11"'1..,_P..,e,.,_rm,.,....,its,..J...._ ___________ _ 

Findings: 

0 

0 

0 

Permittee has violated the terms, conditions or requirements of the Permit as follows:--------

The Permittee has violated the following provision(s) of Water Quality Ordinance: 

1. 
2. 
3. 

The circumstances of allowable discharge under Permit No. _______ have changed as follows: 

1. 
2. 
3. 

0 Permittee has failed to comply with an Administrative Compliance Order issued on ----------· 

0 The City has received notice from------------- (another regulatory agency) indicating 
the discharge should be terminated. 

DUE TO THE SERIOUS NATURE OF THE ABOVE FINDINGS, THE CITY OF IS 
ORDERING YOU TO IMMEDIATELY STOP DISCHARGE OF ALL NON-STORM WATER RUNOFF (ALLOWED UNDER 
PERMIT NO. BY 5:00 P.M. ON 19_. 
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IN THE EVENT PERMrTTEE FAILS TO VOLUNTARILY COMPLY WITH THIS NOTICE OF SUSPENSION, THE CITY 
SHALL TAKE SUCH ACTIONS AS MAY BE NECESSARY TO STOP THE DISCHARGE. 

------.,.--~-Signature of Storm Water Program Authorized 
Inspector or Other Representa::ve 

Appeal Rights 

Any appeal from issuance of this Notice of Suspension [Revocation] of Permit to Discharge Pursuant to Water Quality 
Ordinance must be filed within thirty (30) days of receipt of this notice by filing a written request for an administrative 
hearing, accompanied by an administrative hearing fee in the amount of$ , with the Office of the City Clerk 
of the City of , located at , 
with a copy of the request for administrative hearing mailed on the date of filing to the City Manager [City Administrator, 
City Engineer, Director of Public Works] at the City of [address]. (§VII, A.7) 
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00000 DEPARTMENT OF PUBLIC WORKS 
ENGINEERING DEPARTMENT 
CITY OF _____ .....,.,,,..,.,,,--

rrracking Number) 

ORANGE COUNTY, CAUFORN~ 

NOTICE OF SUSPENSION [REVOCATION] OF PERMIT 
TO DISCHARGE PURSUANT TO WATER QUALITY ORDINANCE 

(SAMPLE] 

Public Works Department [Address of City Agency] 
City Engineering Department 

Phone:------------ Permit No.: _..,9::.:7 .... -=.3 _________ _ 

Date of Notice: September 17 1997 

Permittee (Business or lndividuaij:.--"M,...o_.n..,·a"'rty......._A.:.::ut..,o._D=et..,a.,.,ili..,_ng.._ ___________________ _ 

Address: 2146 El Camino Real Tustin CA 92680 

Person Contactecl/Trtle:._.._P ... ro ... f""e-=ss..,o.:.:.r""'M""o""n""·a"'rty,.._ _______________________ _ 

Applicable City Code and Permit Section(s):. ___ _.r.,.o.,_rd..,i"'"na,..,n""c .. e .... §._Vl.......,11 .... P_.e.._r...,m..,its..,1....._ ___________ _ 

Findings: 

~ Permittee has violated the terms, conditions or requirements of the Permit as follows: Dumping of,vehicle wash 
water to the storm drain at 18667 Newport Boulevard Tustin in violation of (§ j of Permit 97-3 

D The Permittee has violated the following provision(s) of Water Quality Ordinance: 

1. Vlll.8.1. 
2. VIII.C. 
3. 

D The circumstances of allowable discharge under Permit No. _______ have changed as follows: 

1. 
2. 
3. 

D Permittee has failed to comply with an Administrative Compliance Order issued on ----------· 

D The City has received notice from _____________ (another regulatory agency) indicating 

the discharge should be terminated. 

DUE TO THE SERIOUS NATURE OF THE ABOVE FINDINGS, THE CITY OF IS 
ORDERING YOU TO IMMED~TEL Y STOP DISCHARGE OF ALL NON-STORM WATER RUNOFF (ALLOWED UNDER 
PERMIT NO. 97-3 BY 5:00 P.M. ON September 17 , 19.!Z_. 
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-
IN THE EVENT PERMITTEE FAILS TO VOLUNTARILY COMPLY WITH THIS NOTICE OF SUSPENSION, THE CITY 
SHALL TAKE SUCH ACTIONS AS MAY BE NECESSARY TO STOP THE DISCHARGE. 

Inspector Lestrade 
Signature of Storm Water Prcgram A~thorized 
Inspector or Other Representative 

Appeal Rights 

Any appeal from issuance of this Notice of Suspension [Revocation] of Permit to Discharge Pursuant to Water Quality 
Ordinance must be filed within thirty (30) days of receipt of this notice by filing a written request for an administrative 
hearing, accompanied by an administrative hearing fee in the amount of S , with the Office of the City Clerk 
of the City of , located at _______________________ _, 

with a copy of the request for administrative hearing mailed on the date of filing to the City Manager [City Administrator, 
City Engineer, Director of Public Works] at the City of (address]. (§VII, A.7) 
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FILING COMPL.A.D;T AFlfER CITATION 
Title 3 
[Form for Uniform Citation (Nontraffic) J 

FACE SmE OF THE Fol!.:IC 

NOTICE TO APP EAR 

CATE 

19 
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GLOSSARY 

California Code of Regulations, Title 3, Division 6 (3 CCR) 
The State of California Code regulating pesticides and pest control operations. 

California Fertilizer Association (CF A) 
An organization promoting progress in the fertilizer industry in the interest of an efficient 
and profitable agricultural community. Activities of CF A include developing and 
disseminating new information to its members and others; supporting production-oriented 
research programs to identify maximum yield systems for farmers; promoting argonomic 
topics at our schools, colleges and universities; and maintaining open communications 
among the industry, universities and other state and federal agencies. 

Chemical Labels 
As required by federal law, manufacturers of pesticides must provide chemical labels on 
the containers of all pesticides distributed. These labels include all necessary information 
on the chemical constituents of the pesticide, including recommendations and instructions 
for use, toxicity classification and the appropriate warning statements and emergency 
procedures in case of acute exposures. As required by state law, labels must be kept in 
good, readable condition and be attached to all pesticide containers at all times. 

Drainage Area Management Plan (DAMP) 
A document required under the municipal NPDES stormwater permits issued to the 
co-permittees by Santa Ana and San Diego Regional Water Quality Control Boards. 

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

Eutrophication 
A decrease in dissolved oxygen in a body of water to such an extreme extent that plant 
life is favored over animal life. For example, a lake that is overgrown in algae on the 
surface is likely in a state of eutrophication. 

Integrated Pest Management 
The trend in vegetation management that supports moving away from reliance on 
pesticides and toward an integrated approach of limited pesticide use with more 
environmentally friendly pest control techniques. 

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

Materials Data Safety Sheet (MSDS) 
Similar to chemical labels and also required by federal law, these sheets should contain 
all information necessary for the safe handling of pesticides. They include chemical 
identifications, hazardous ingredients, physical data, fire and explosion data, health 
hazards, reactivity data, spill or leak cleanup procedures, special protection and special 
precautions. 

National Pollutant Discharge Elimination System (NPDES) 
The national program under the Clean Water Act for controlling discharges from point 
sources directly into Waters of the United States. 

Permittee 
A permittee to an NPDES permit that is responsible for permit conditions relating to the 
discharge for which it its operator. As used in the Stormwater Permit Implementation 
Agreement, permittees are the County of Orange, the 3 3 cities of Orange County and the 
Orange County Flood Control District. 

Pest Control Advisor (PCA) 
Certification obtained from the State of California after demonstrating 
adequate knowledge of pests, pesticides and the implications of pesticide 
use. A recommendation for pesticide use must be obtained from a PCA before public 
agencies may approve any pesticide applications. 

Qualified Applicator's License (QAL) 
A license obtained from the State of California after demonstrating adequate knowledge 
of the proper techniques for handling, storing, transporting and applying pesticides. 
Workers must obtain a QAL before being permitted to apply or supervise application of 
Category I pesticides. 

Qualified Fertilizer Specialist 
A person designated by the governing public agency who is knowledgeable of the proper 
techniques for handling, storing, transporting and applying fertilizers as defined in the 
Management Guidelines for Use of Fertilizers and Pesticides. This person shall be able 
to sample, inspect, test and make analyses of fertilizers that are in use or being considered 
for use in the agency's jurisdiction to such an extent to adequately determine their 
compliance with the management guidelines. 

Restricted Materials Permit 
A permit that must be acquired by any public agency before application of the pesticides 
listed as restricted by the State of California in the Code of Regulations ("CCR"), Title 3, 
Division 6. In Orange County, this permit must be obtained from the County 
Agricultural Commissioner. 
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GLOSSARY (cont'd) 

State Code 
In this report, referring to CCR, Title 3, Division 6, and noted as "3 CCR." 

Storm Drain 
Pipe or channel structure designed to convey only storm water runoff for purposes of 
flood protection. Federal regulations use the term "storm sewer." Use of the word 
"sewer" for a stormwater conveyance structure should be discouraged, since the word 
"sewer" also includes sanitary sewers and combined sewers which carry human waste. 

Toxicity Classification 
The California Department of Food and Agriculture groups pesticides into three 
categories according to their toxicity or potential to cause injury to people. Category 1 
pesticides are the most hazardous and their use is normally restricted, while Category 3 
pesticides are the least toxic to people and are generally less hazardous. 
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EXECUTIVE SUMMARY 

This document was prepared to establish guidelines for the management of fertilizers and 
pesticides. The main objective of these guidelines is to safeguard to "the maximum 
extent practicable"* against unnecessary discharges of fertilizers and pesticides into 
surface and groundwater systems and to establish safe and reasonable standards for 
handling those materials. The guidelines are based on state and federal laws, 
environmental policies and "best management practices" established by various public 
and private agencies. Through this document, it is envisaged that these practices will 
establish a set of uniform standards and procedures. 
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1.0 INTRODUCTION 

1.1 Status of Fertilizer and Pesticide Use 

Fertilizers and pesticides are a primary tool of vegetation management. Used properly, 
fertilizers provide important nutrient supplies for vegetation and agriculture, and 
pesticides help to protect those resources from potential harm. 

Used improperly, fertilizers and pesticides can become an impairment to surface and 
groundwater supplies. Careless application, mixing, transportation, storage and disposal 
allow chemicals to enter surface and groundwater through runoff and infiltration; the 
same handling problems endanger human health through exposure to toxic chemicals; 
soil degradation often results from overuse and misuse of pesticides and fertilizers. Even 
under ideal conditions, there is still a high level of risk, and consequently, there is a need 
for considerable professional planning and management. 

1.2 Management Options 

Because of the risk involved in using fertilizers and pesticides, the development of 
management guidelines for use of fertilizers and pesticides is an essential element of the 
DAMP. These guidelines are designed not only to comply with the NPDES Stormwater 
Program, but also to minimize any threat to human health and environmental resources 
from improper use of fertilizers and pesticides. It is envisaged that consideration of these 
guidelines by the permittees will cause public agencies to re-evaluate their approach to 
using fertilizers and pesticides and move toward reducing dependence on them. 

The guidelines that follow are intended for the use of the Permittees, although they may 
ultimately be used on a broader scale. They are based on the laws, management 
guidelines and "best management practices" established by other federal, state and local 
agencies. They recognize that the safe management of fertilizers and pesticides is a 
shared responsibility between the field worker and management. These guidelines 
address the concern for fertilizer and pesticide use at a basic level, and if followed, they 
should reasonably prevent environmental damage to the highest degree possible. 

1.3 Definitions 

For the purpose of these guidelines, fertilizers may be referred to as "nutrients" or "soil 
nutrients," and the term "pesticides" will encompass all herbicides, insecticides, 
fungicides and rodenticides. The California Food and Agricultural Code and the 
California Code of Regulations, Title 3 (3 CCR)*, constitute the laws and regulations 
referenced in this plan. They are referenced often and usually referred to as the "State 
Code."* Also, Permittees will be referred to as "public agencies," and employees 
working for these public agencies who handle fertilizers & pesticides will be referred to 
as "workers" or "public employees." 
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2.0 FERTILIZER MANAGEMENT 

2.1 Definition and Scope of Guidelines 

Fertilizers are nutrients applied to soil to provide a better growing environment for plants. 
The fertilizers most commonly in use in Southern California today are nitrogen- and 
phosphorus-based. Both leach into soils easily in the presence of water and have become 
a water quality concern, causing algal blooms and eutrophication* and, in some cases, 
causing levels to exceed federal drinking water standards. 

However, fertilizers also play the important role of promoting vegetation growth that 
protects soil from erosion and enhances landscape aesthetics. Because there is a 
necessity for soil nutrients and because there is a potential for adverse effects on local 
waterways due to the loss of these nutrients through runoff and infiltration, management 
guidelines are necessary as a means of reducing the loss of fertilizers into water supplies. 

2.2 General Considerations 

2.2.l State and Federal Law 

Because most fertilizers are not as toxic as pesticides, state and federal lawmakers have 
not developed regulations for their use. Fertilizers are not usually considered an 
immediate danger to public health or safety. However, the California Fertilizer 
Association (CF A)*, a Sacramento-based organization, has developed complete 
management guidelines for fertilizer use and the State Department of Food and 
Agriculture has recommendations for use of nitrate-based fertilizers, both of which are 
available for consultation. 

2.2.2 General Recommendations 

1. Public agencies should periodically have soils tested before applying fertilizers to be 
certain that application is appropriate for and compatible with soil conditions. The 
samples should be analyzed by a qualified specialist for fertilizer applications*, and 
workers should follow the recommendations. 

2. Public agencies should choose to use organic fertilizers such as compost, peat and 
mulch wherever possible to increase soil porosity and water retention. 

3. Workers should apply only the minimum amount of fertilizer needed and incorporate 
it directly into the soil around the plant, where possible, to minimize potential surface 
runoff. 

4. Workers should not apply fertilizers in the rain or on the same day that rain is 
expected. 

5. Workers should immediately cleanup any spill of fertilizers. 
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6. Storage facilities should be covered and have impermeable foundations so that 
potential spills don't have the opportunity to runoff into surface water or leach into 
groundwater systems. 

7. Fertilizers that may be carried by the wind should be stored in areas away from open 
loading spaces and entrances of storage warehouses. 

8. Fertilizers should be securely covered in the vehicle before being taken to application 
sites so that none can spill or fly out during transport. 

9. Use slow release fertilizers -- such as water soluble nitrogen fertilizers, coated 
fertilizers and fertilizers of limited solubility -- whenever possible to minimize the 
possibility of leaching. 

23 Planning for Use of Fertilizers 

2.3.l Soil Testing 

Most fertilizers travel quickly through water. Therefore, fertilizers will leach through soil 
and potentially contaminate groundwater more quickly after excess watering or irrigation, 
after heavy rains and where the water table is high. For this reason, soil testing is an 
important management technique to determine the safest fertilizer application rate. 

The California Landscape Contractors Association (CLCA) has a complete list of 
organizations in Southern California that offer soil testing and analyzing for fertilizer use. 
To get a copy of that list, CLCA can be contacted at (916) 448-2522. If a reliable soil 
analyst is not already known, it is advisable for public agencies to consult CLCA and 
research a specialist who can make recommendations for fertilizer use. 

2.3.2 Application Rates 

The amount of fertilizer needed for different applications depends on a number of factors. 
For specific recommendations, a qualified specialist should be consulted. The following 
are some factors to be considered: 

• The vegetation's ability to use fertilizer; 
• The amount of nutrients already in the soil, including fertilizer that may still be 

present from a previous application; 
• The amount of soil nutrients that will or can be obtained from natural processes; 
• The expected loss of nutrients from the soil; and 
• The temperature at the time of application. 
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2.3.3 Timing 

For vegetation with different growth patterns, fertilizers should be applied at different 
times and in different quantities. The vegetation being managed should be researched 
and fertilizers applied only according to the amounts and at the time intervals 
recommended by a qualified specialist for fertilizer applications. This should minimize 
the waste of fertilizer and reduce any risk of water contamination. 

2.4 Application Methods of Fertilizers 

This section details the most common methods for application of fertilizers. These are 
not the only acceptable methods of fertilizer application. Every application has its own 
circumstances and variables to consider. A qualified fertilizer specialist should be 
consulted to recommend the most appropriate application method. 

2.4.1 Banding of Fertilizer 

Probably the most common and safest application method, this involves physically 
working small amounts of fertilizer into the soil in a band beneath and around the sides of 
a seed. It allows new roots to efficiently use the nutrients and minimizes potential 
nutrient loss to surface runoff. However, given the labor involved, banding may not be 
practical for most public agency fertilizer applications. 

2.4.2 Foliar Fertilization 

This is fertilizer applied in solution form that is absorbed through leaves and stems. The 
method can reduce nutrient leaching into the soil when applied correctly and can be 
performed at the same time as pesticides application to avoid spraying twice. In this 
case, the guidelines for pesticide applications must also apply. 

2.4.3 Broadcast Application 

By this method, dry or liquid fertilizer is uniformly spread over the soil surface. This is 
often done mechanically, an example being the "drop spreader" which is usually an 
inverted triangle hopper. The simplest of mechanical applicators, the drop spreader is 
commonly mounted on wheels and pushed by hand or pulled by vehicle to drop fertilizer 
out of the bottom of the triangle. 

Other types of broadcast applicators include spray booms for liquid fertilization or 
"spinning disks" mounted on a moving vehicle that throw dry fertilizer into the air. It 
should be noted that these latter methods do not offer much control over fertilizer drift in 
adverse weather conditions. 
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2.4.4 Fertigation 

Although not likely to be used by public agencies for fertilizer applications, this method 
is common among Californian farmers who incorporate fertilizers into irrigation water. 
The potential for nutrient leaching using this method, though, appears to be high. 

2.5 Storage and Handling of Fertilizers 

2.5.l General Description 

When stored and handled properly, fertilizers present no hazard to the users' health. 
Public employees responsible for the storage and handling of fertilizers should be aware 
that some fertilizers have properties that can result in dangerous chemical reactions if 
mixed with other substances or under unusual circumstances. For example, ammonium 
nitrate may become explosive if it becomes mixed in diesel fuel; a dehumidifier may be 
necessary for storage areas where sensitive fertilizers are stored. Also, because most 
fertilizers tend to be corrosive, concrete structures are preferred for fertilizer storage 
facilities. 

2.5.2 Dry Fertilizer 

In most cases, dry fertilizers are safe to store, transport and handle. However, because 
some fertilizers have unique, potentially dangerous properties, it is advisable for public 
agencies to consult a qualified fertilizer specialist for the safest storage and handling 
procedures for specific fertilizers. 

2.5.3 Liquid Fertilizer 

Fertilizers in liquid form are potentially more hazardous than dry fertilizer. Public 
employees responsible for storage and handling need to be aware of the specific 
properties of each liquid fertilizer in use, including corrosivity and tolerable temperature 
and pressure ranges. Protective equipment may be necessary for workers handling 
fertilizers such as sulfuric or phosphoric acid. A qualified fertilizer specialist should be 
consulted for recommending the safest handling and storage procedures for specific 
liquid fertilizers. 
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3.0 PESTICIDE MANAGEMENT 

3.1 Definition and Scope of Guidelines 

Pesticides are designed to kill or restrict the growth of plants and organisms, and thus, are 
potentially dangerous chemicals. Increasing scientific concern for their safe use and 
heightened public awareness of health concerns has led to more and more regulations in 
the United States at both the state and federal level. Pesticide use by public agencies 
often involves applications to keep flood control channels and roadways clear or to 
minimize health and safety hazards of disease-bearing rodents and insects. Any of these 
applications can drain into stormwater basins if not controlled properly. Although safety 
concerns and the cost of complying with new regulations have encouraged some public 
agencies to cut back on the use of pesticides, use is still common, and their management 
is therefore essential. 

3.2 General Considerations 

3.2. l State and Federal Law 

The California Department of Food and Agriculture and the federal Toxic Substances 
Control Act (TSCA) have set forth extensive rules and regulations that must be met by all 
public agencies. At an absolute minimum, public agencies must comply with these laws 
or be subject to the penalties described in the statutes. 

3.2.2 Chemical Labels and Materials Safety Data Sheets {MSDS) 

l. Without exception, chemical labels* provided by the manufacturer of each pesticide 
are the first source of recommendations and instructions for chemical use. Whenever 
a chemical is to be used by a worker or a contractor of a public agency, the user needs 
to be intimately familiar with the label instructions and requirements. 

As described in the State Code (Ch. 2, Subch. 1, Art. 10), the label must appear on the 
immediate container of the chemical and include, in prominent, bold type, the 
appropriate warning or caution statement according to its toxicity classification*. If a 
chemical is transferred to another container, a copy of the label should be transferred 
with it. 

Workers should never handle a container that doesn't have a warning label attached, 
and the supervisor in charge should be immediately advised of the situation. If a label 
is badly damaged, the supervisor should replace it. 
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2. Workers using pesticides should have readily available the Materials Safety Data 
Sheets (MSDS)* for each chemical they are using. Although the MSDS is a form that 
may vary in appearance for different chemicals, the information is the same, as 
required by law. Similar to the chemical labels, these sheets contain information 
necessary to handle each chemical safely, and all workers should be familiar with the 
information. 

MSDS sheets include chemical identifications, hazardous ingredients, physical data, 
fire and explosion data, health hazards, reactivity data, spill or leak cleanup 
procedures, special protection and special precautions. 

3.2.3 General Recommendations 

1. Public agencies should maintain a complete list of all chemicals and their uses. 

2. Public agencies should thoroughly investigate and consider all alternatives to 
pesticide use. 

3. Workers should use pesticides only according to label instructions. 

4. Work crews should bring to the work site only the amount of chemical to be used 
during the application and use only the minimum amount the chemical necessary. 

5. Workers should consider weather conditions that could affect application (for 
example, they shouldn't spray when winds are exceeding 5 mph, when raining or 
when rain is likely). 

6. Workers should consider area drainage patterns (for example, they shouldn't apply 
near wetlands, streams and lakes or ponds unless it is for an approved maintenance 
activity). 

7. Workers should consider soil conditions before applying pesticides (for example, they 
shouldn't apply to bare or eroded ground). 

8. Workers should triple-rinse empty pesticide containers before disposal and use the 
leftover wash as spray. 

9. Workers should never clean or rinse pesticide equipment and containers in the 
vicinity of storm drains*. 

10. Pesticides should only be stored in areas with cement floors and in areas insulated 
from temperature extremes. 

11. Workers should secure chemicals and equipment during transportation to prevent 
tipping or excess jarring in apart of the vehicle completely isolated from people, food 
and clothing. 
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12. Workers or their supervisors should inspect pesticide equipment, storage containers 
and transportation vehicles daily. 

13. Public agencies should adopt a plan for dealing with potential accidents before they 
happen. 

14. Workers should immediately clean up any chemical spill according to label 
instructions and notify the appropriate supervisors and agencies. 

3.3 Planning for Use of Pesticides 

3.3.1 Selection of Appropriate Pesticides 

1. Pesticides are to be used only after recommendation from a state-licensed or certified 
pest control advisor. 

2. Public agencies should also seek advice for appropriate pesticide use from the Orange 
County Agricultural Commission, from other professional pesticide handlers and/or 
through professional publications. The County Agricultural Commission can be 
contacted at (714) 447-7100. 

3. A special effort should be made to limit use of restricted pesticides and all other 
Category One pesticides. 

3.3.2 Certification, Licensing and Permitting 

1. Pesticides are only to be applied by or under the direct supervision of an individual 
with a qualified applicators license (QAL)* for pesticide applications or by workers 
with equivalent training*. 

2. Chemicals listed as "restricted" in the State of California may be used only under a 
restricted materials permit* (StateCode Ch. 2, Subch. 4) to be issued by the Orange 
County Agricultural Commission. The permit must be renewed annually for 
continued use. For more information, contact the Commission at (714) 447-7100. 

3. All other guidelines concerning permits, licensing and certification requirements to be 
followed before pesticide application are detailed in the State Code, Chapter 3, 
Subchapter I. 
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3.3.3 Employee Training 

I. Public agency employees must know the information on the chemical label and its 
MSDS before using pesticides in any capacity. In addition, they should (a) know the 
immediate and long-term health hazards posed by chemicals to be used, the common 
symptoms of chemical poisoning and the ways poisoning could occur, and (b) know 
the safe work practices to be followed, including the appropriate protective clothing, 
equipment, mixing, transportation, storage, disposal and spill cleanup procedures that 
apply to the specific chemicals being used. 

2. In addition to the training and annual continuing education required for licensing and 
certification (3 CCR, Ch. 3, Subch.3, Art. 2), public employees are encouraged to 
participate in continuing pesticide education programs whenever the programs are 
available. 

3.3.4 Accident Mitigation 

Public agencies using pesticides should have plans for dealing with potential accidents 
before they happen. These plans should consider: 

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

2. Spill Cleanup Kits -- Any time pesticides are being handled, there should be a 
cleanup kit on hand in case of an accident. This means there should always be a 
cleanup kit located in pesticide storage areas, on vehicles used to transport pesticides 
and on location where the chemicals are being applied. Although these kits may vary 
in what they contain depending on the chemical type and the situation, at a minimum 
they should include: 

• spill-control procedures 
• a five gallon drum with sealable lid 
• a dust pan and broom 
• a squeegee 
• a shovel 
• protective goggles, gloves, boots, coveralls 
• a tarp (for covering dry spills) 
• detergent and water ( check label or MSDS for proper use) 
• barricade tape, florescent traffic safety cones or string to cordon off an 

area 
• large sponges, containment booms or some other absorbent material 
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3. Cleanup Procedures -- Spilled pesticides must be prevented from entering the local 
surface and/or groundwater supplies. Specific recommendations for spill cleanup 
should be available on each chemical label or MSDS. Specific recommendations for 
the sequence of procedures may also vary depending on the situation. However, 
generally, in case of a spill, the responsible worker(s) should: 

EVALUATE the accident and quickly determine the most immediate concerns 
(medical and/or environmental). 

CONTAIN OR CONTROL the spill. 

NOTIFY the supervisor in charge who should, in turn, notify the proper 
authorities. If contact cannot be made, dial 911. 

ISOLATE the area with fluorescent traffic safety cones, ropes or some other 
cordoning device to be sure that no one walks, wanders or drives through the spill 
area. 

CLEAN UP the spill as best as possible following label instructions and using the 
appropriate spill cleanup kit. 

EVALUATE any damage that may have occurred resulting from the spill 
(property damage, health damage, equipment damage, etc.) and make notes on all 
relevant details and circumstances before leaving the scene. 

PREPARE A COMPLETE REPORT detailing the incident immediately after 
leaving the scene upon returning to the work place and submit it to the immediate 
supervisor. 

3.3.5 Emergency Medical Care 

Accident situations requiring emergency medical care are likely to involve acute 
exposure to potentially toxic chemicals. Instructions for handling these exposures appear 
on the chemical label. Workers should: 

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

2. Have a predetermined strategy for dealing with exposure scenarios, including 
knowing (a) the label recommendations for dealing with acute exposures and (b) the 
nearest medical facility where emergency care is available. 
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3.3.6 Equipment and Equipment Maintenance 

All equipment for the handling of pesticides should be inspected and cleaned by workers 
before each use to ensure that there are no problems that could lead to chemical leaks, 
spills or accidents during the day's work (State Code Ch. 3, Subch. 3, Art. 2). 

3.3.7 Groundwater and Surface Water Protection 

Similar to the discussion of leaching in fertilizer management, the main factors 
determining the rate at which pesticides enter groundwater and surface water systems are 
chemical mobility, solubility and persistence and the soil type. For example, potentially 
dangerous chemicals are likely to have a high solubility and an extremely long half-life, 
and they are not likely to be easily absorbed into the soil. Therefore, chemicals that 
decompose rapidly may be preferred. However, note that to choose a chemical that may 
need to be applied two or three times as often may not make sense from a transportation 
and application risk standpoint. · 

Because of these factors, regardless of the category of chemicals being used, pesticide 
advisors should always test the soil for compatibility with specific chemicals before 
recommending pesticides for a specific area. 

Furthermore, because the effect of these uses is not always immediately apparent, public 
agencies should periodically test areas that could be particularly vulnerable to 
contamination or deterioration. The results of these tests should be kept on public record. 

3.4 Application of Pesticides 

3.4.1 Supervision 

I . In cases where supervision of pesticide applications is required by the State Code, 
supervision must be handled by a state-licensed or certified pesticide applicator. For 
all other pesticide applications, supervision may be handled by workers with 
equivalent training. 

2. Public agencies that contract pesticide applications should periodically inspect 
contracted work crews to be certain that contractors are following proper 
management guidelines. Public agencies handling their own applications should 
likewise inspect their work crews on a regular basis to ensure that safety standards are 
being met. 
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3.4.2 ProperTechnigues 

1. Read the label carefully and follow application instructions exactly. Be absolutely 
certain that the right chemical is being used for the right job before applying. 

2. To prevent potentially harmful runoff, only the absolute minimum amount of 
pesticides should be used to ensure vegetation safety. 

3. Recommendations for best weather conditions to prevent pesticide spray drift are 
outlined in State Code Chapter 2, Subchapter 4, Article 2. 

3 .4.3 User Safety and Protection 

1. Public agencies should have on hand equipment for application of pesticides should 
include eye protection, gloves, respiratory gear and impervious full-body, chemical 
resistant clothing when called for by the chemical label. 

2. Even when wearing respiratory gear or masks, when dealing with spray applications 
of pesticides, workers should avoid directly inhaling in the spray mist. 

3. Workers should avoid working alone, especially at night. 

4. Workers should clean equipment, clothing and self thoroughly after each application. 

5. State laws regarding re-entry into fields that have recently been treated with 
pesticides should be followed (State Code Chapter 3, Subchapter 3, Article 3). 

6. Public agencies are responsible for knowing and informing workers about the specific 
pesticides being used including how they are properly handled, the dangers involved 
and the proper training and safety procedures. 

7. Public agencies are responsible for keeping updated records and a complete list of the 
pesticides being used in their jurisdiction. This should include the chemicals, amount 
in storage, amount of applications, dates and location of applications and pests 
controlled with each application. 

8. Public agencies should keep all relevant label and MSDS information for each 
chemical updated and readily available at all times to workers handling the materials. 
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3.5 Storage, Disposal and Transportation 

3.5.1 Proper Storage 

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

2. Public agencies should ensure that chemical labels on pesticides being stored or used 
are kept in good condition and attached to all containers holding pesticides (State 
Code Ch. 3, Subch. 2, Art. 4). 

3. Workers should ensure that storage equipment and containers are inspected daily for 
leaks or defects before being taken on the job. Containers should also be inspected 
and before storing at the end of the day. 

3.5.2 Proper Disposal 

I. Workers should make certain that chemical containers are triple-rinsed before 
disposal (State Code Ch. 3, Subch. 2) 

2. It is recommended that cleaned containers be sent back to the manufacturer for 
recycling whenever possible. However, once triple-rinsed, most haulers will take 
them to most landfills. 

3. Workers should use left over rinse water as spray. 

4. Public agencies should ensure that surplus or out-of-date chemicals are given to a 
licensed hazardous waste hauler for disposal. 

3.5.3 Safe Transportation Methods 

I . Workers should ensure that all pesticides containers are tight! y sealed and secured 
from tipping or excess jarring (State Code Ch. 3, Subch. 2, Art. 4). 

2. Transportation compartments on vehicles should be isolated from the compartment 
carrying people, food and clothing and should be securely locked (State Code Ch. 3, 
Subch. 2, Art. 4). 

3. Workers should transport only the amount of pesticide needed for the day to the site. 

4. Workers should be certain that the appropriate chemical labels and MSDS sheets, a 
spill cleanup kit, the location of emergency medical care and a first aid kit are always 
brought along when transporting pesticides. 
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5. Public agencies should encourage all vehicles used for pesticide transportation to 
include radio communications for contacting help in case of a spill or some other 
emergency. 

4.0 INTEGRATED PEST MANAGEMENT* 

4.1 Background on Pesticide Use 

For most of the last 50 years, the trend in vegetation management has been toward a 
greater reliance on pesticides. The result has been not only a tremendous increase in the 
use of many dangerous chemicals, but also an enormous increase in the number of pests 
that are resistant to the pesticides being produced. In essence, as more pesticides have 
been produced, more resistant strains of pests have evolved. Worse, recent studies have 
shown that the end result of this global trend has been no net gain in vegetation survival 
rates. 

With these realizations becoming well known, vegetation managers are now moving 
away from their reliance on pesticides and toward an integrated approach that combines 
limited pesticides use with more environmentally-friendly pest control techniques. 

4.2 Scope of Guidelines 

For public agencies in Orange County, IPM practices should be preferred to the sole use 
of pesticides as the primary means of vegetation management. These techniques are 
designed to prevent overuse and to reduce reliance on them. 1PM should be considered 
by all public agencies or their contractors before intensive use of pesticides. 

The goal of IPM is not to eliminate all pests, but to keep their populations at a 
manageable number. Pesticides are part of IPM techniques, but they are used in small 
quantities and only after all other alternatives have been reviewed. 

4.3 Alternatives to Pesticides 

Some of the alternatives to pesticides that may be considered as part of an IPM program 
include: 

1. Introduction of natural predators such as ladybugs, lacewings, garter snakes and 
toads. Also, some bacteria, viruses and insect parasites may be preferable to 
pesticides. 

2. Selected removal or rotation of vegetation habitat to eliminate the breeding places of 
specific pests. 

3. Weeding, hoeing and trapping manually. Pruning and thinning of trees is also an 
effective means of preventing epidemic tree insects and diseases. 
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Also, at certain times of the year and under certain environmental conditions, certain 
pests can be expected. Therefore, timely planting or well-timed use of small quantities of 
pesticides may avoid the need for some chemical use. 
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1.0 INTRODUCTION 

This appendix was prepared by the New Development/Construction Task Force a group 
comprising County, City, Building Industry Association, Association of General Contractors, 
and Civil Engineers & Land Surveyors of California representatives with additional input from 
the Food Sanitation Advisory Council, Sanitation Districts, and the Western States Petroleum 
Association. In accordance with Section 7.5 and 8.6 of the 1993 DAMP, it was reviewed by the 
Technical Advisory Committee (TAC) and submitted for Permittee implementation. Section 1-4 
of the 1993 DAMP, in discussing Best Management Practices (BMPs) for existing developed 
areas and areas of new development, states that "The Permittees will consider such options and 
will conduct public discussions to hear the views of various members of the community". The 
composition of the Task Force and the review process reflects such an approach. 

The objective in preparing this appendix was to identify relatively small-scale development 
source pollutant prevention and treatment measures that could be incorporated into new 
development. The New Development/Construction Task Force was identified in the DAMP as a 
program guidance body to recommend which BMPs should be required as standard practice (and 
when), and which should be viewed as solutions applicable only to special water quality 
problems, on a case by case basis. 

The Drainage Area Management Plan does not specify a minimum development size to be 
considered for BMP applications, nor does it specify which land uses should receive the most 
attention. In general, BMPs are required on a wide variety of land uses, both residential and non
residential. BMPs should also be required on accessory uses of concern ( such as outdoor 
material/equipment storage, vehicle/equipment fueling and service) and certain low intensity (but 
potentially high polluting) uses such as golf courses and plant nurseries. 

2.0 REGULATORY REQUIREMENTS 

The NPDES Stormwater Program's First Term Permits required that: 

"All new developments and existing facilities with significant redevelopment, 
irrespective of size, must develop individual, comprehensive, long-term post construction 
storm water management plans, incorporating structural and non-structural BMPs", and 

"All industrial/commercial construction operations that result in a disturbance of one acre 
or more of total land area ( or smaller parcel of land which is part of a large common 
development) and residential construction sites that result in a disturbance of five acres or 
more of total land area ( or smaller parcel of land which is part of a larger common 
development) shall be required to develop and implement BMPs". (Order 90-71, pages 
18 and 19). 

[ 

Th~ requirement for storm water quality management applies equally to private and public ( 
proJects. 
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3.0 BMP SELECTION 

Candidate control measures have been selected from review of technical literature, review of 
existing control programs, and input from consulting firms and municipalities already involved 
in control program implementation. As required by First Term Permit Terms, consideration was 
given to: 

• Structural Controls: First flush diversion, detention/retention basins, infiltration 
trenches/basins, porous pavement, oil/grease separators, grass swales, swirl concentrators, 
and engineering and design modification of existing structures. 

• Non-structural Controls: Programs to educate the public on proper disposal of 
hazardous/toxic wastes, regulatory approaches, street sweeping and facility maintenance, 
and detection and elimination of illicit connections and illegal dumping. 

Each new development will be required to implement appropriate non-structural BMPs in 
keeping with the size and type of development, to minimize the introduction of pollutants into 
the drainage system. 

Each new development will also be required to implement appropriate "routine" structural BMPs 
in keeping with the size and type of development. "Routine" structural BMPs are economical, 
practicable, small scale-measures, which can be feasibly applied at the smallest unit of 
development. 

A wide variety of documents from other jurisdictions, including the State BMP Manuals, as well 
as a number of new development BMP plans approved in the unincorporated area (plus a number 
in Cities) have been reviewed. The measures identified in Tables 1 and 2 are to be deemed 
"standard practice" to be required on new developments, as specified. 

Later, "special" structural BMPs may be installed to address specific water quality problems 
identified in the watershed planning process. "Special" structural BMPs are engineered facilities 
designed to address specific pollutant problems identified in the water quality planning process, 
runoff management plan, CEQA process, or similar water quality planning. Thus, there will be 
the future need to revisit these requirements at an as-yet-unspecified date or frequency. 
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3.1 Routine Non-structural BMPs 

NL Education for Property Owners, Tenants and Occupants- For developments with no 
Property Owners Association (POA) 1 or with POAs ofless than fifty (50) dwelling units, 
practical information materials will be provided to the first residents/occupants/tenants on 
general good housekeeping practices that contribute to protection of storm water quality 
initially these materials will be provided by the developer. Thereafter such materials will 
be available through the Permittees' education program. Different materials for 
residential, office commercial, retail commercial, vehicle-related commercial, and 
industrial uses will be involved. 

N2. 

- -->/ N3. 

N4. 

NS. 

N6. 

For developments with POA and residential projects of more than fifty (50) dwelling 
units, project conditions of approval will require that the POA provide environmental 
awareness education materials, made available by the municipalities, to all members 
periodically. Among other things, these materials will describe the use of chemicals 
(including household type) that should be limited to the property, with no discharge of 
specified wastes via hosing or other direct discharge to gutters, catch basins and storm 
drains. 

Activity Restrictions - If a POA is formed, conditions, covenants, and restrictions shall 
be prepared by the developer for the purpose of surface water quality protection. 
Alternatively, use restrictions may be developed by a building operator through lease 
terms, etc. 

Common Area Landscape Management - Ongoing maintenance consistent with County 
Water Conservation Resolution or city equivalent; plus fertilizer and pesticide usage 
consistent with County Management Guidelines for Use of Fertilizers and Pesticides 
(DAMP Appendix F), or city equivalent. 

BMP Maintenance - Identification of responsibility for implementation of each non
structural BMP and scheduled cleaning of all BMP structural facilities. 

Title 22 CCR Compliance - Compliance with Title 22 of the California Code of 
Regulations and relevant sections of the California Health & Safety Code regarding 
hazardous waste management, to be enforced by County Environmental Health on behalf 
of State. 

Local Industrial Permit Compliance - Provides for clean storm water discharges from 
fuel dispensing areas, and requires permission to discharge industrial wastes to public 
properties. 

1 The tenn "Property Owners' Association" or POA as used herein means a nonprofit corporation or unincorporated 
association created for the purpose of managing a common interest development [ from California Civil Code Sec. 
135 l(a)]. 
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N7. Spill Contingency Plan - Prepared by building operator for use by specified types of 
building or suite occupancies (County Environmental Health has provided list to County 
Building Plan Check, as an example), and which mandates stockpiling of cleanup 
materials, notification ofresponsible agencies, disposal of cleanup materials, 
documentation, etc. 

N8. Underground Storage Tank Compliance - Compliance with State regulations dealing 
with underground storage tanks, enforced by County Environmental Health on behalf of 
State. 

N9. Hazardous Materials Disclosure Compliance - Compliance with County and comparable 
City ordinances typically enforced by respective fire protection agency. 

NIO. Uniform Fire Code Implementation - Compliance with Article 80 of the Uniform Fire 
Code enforced by fire protection agency. 

NI I. Common Area Litter Control - For developments with POAs, the POA will be required 
to implement trash management and litter control procedures in the common areas aimed 
at reducing pollution of drainage water. The Associations may contract with their 
landscape maintenance firms to provide this service during regularly scheduled 
maintenance, which should consist oflitter patrol, emptying of trash receptacles in 
common areas, and noting trash disposal violations by homeowners or businesses and 
reporting the violations to the Association for investigation. 

Nl2. Employee Training-Education program (see NI) as it would apply to future employees 
of individual businesses. Developer either prepares manual(s) for initial purchasers of 
business site or for development that is constructed for an unspecified use makes 
commitment on behalf of POA to prepare. 

Nl3. Housekeeping of Loading Docks - Loading docks for grocery, drug and discount stores 
and warehouse type commercial and industrial loading docks must be kept in a clean and 
orderly condition through a regular program of sweeping and litter control and immediate 
cleanup of spills and broken containers. 

Nl4. Common Area Catch Basin Inspection- For developments with POAs and privately 
maintained drainage systems, require the Association to have privately owned catch 
basins inspected and, if necessary, cleaned prior to the storm season, no later than 
October 15th each year. 

NIS. Street Sweeping Private Streets and Parking Lots- For developments with POAs and 
privately owned streets and parking lots, require the streets and parking lots be swept 
prior to the storm season, no later than October 15 each year. 

Nl6. Commercial Vehicle Washing- Vehicle exteriors may be washed with tap water or 
deionized water without the use of soaps or detergents and discharged to the storm drain 
system. Solvents/degreasers may be used on a spot basis but must be wiped off before 
the vehicle is rinsed. 
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3.2 Routine Structural BMPs 

S l. Filtration - Surface runoff shall be directed to landscaped areas wherever practicable and 
as recommended by the engineer of record. 

S2. Common Area Efficient Irrigation - Physical implementation of landscape plan 
consistent with County Water Conservation Resolution or city equivalent, which may 
include provision of water sensors, programmable irrigation times (for short cycles), etc. 

S3. Common Area Runoff-Minimizing Landscape Design- Group plants with similar water 
requirements in order to reduce excess irrigation runoff and promote surface filtration. 

S4. Community Car Wash Racks - In complexes larger than 100 units where car washing is 
allowed, a designated car wash area that does not drain to a storm drain system shall be 
provided for. common usage. Wash waters from this area may be directed to the sanitary 
sewer (in accordance with Attachment A and with the prior approval of the sewering 
agency); to an engineered infiltration system; or to an equally effective alternative. 

SS. Wash Water Controls for Food Preparation Areas - Food establishments (per State 
Health & Safety Code 27520) shall have either contained areas, sinks, each with sanitary 
sewer connections for disposal of wash waters containing kitchen and food wastes. If 
located outside, the contained areas, sinks shall also be structurally covered to prevent 
entry of storinwater. 

S6. Trash Container (dumpster) Areas-Trash container (dumpster) areas to have drainage 
from adjoining roofs and pavements diverted around the area(s), and: 

A. For trash container areas associated with fuel dispensing, vehicle repair/ 
maintenance, and industry, such areas are to be roofed over or drained to a water 
quality inlet (see S 16), engineered infiltration/filtration system, or equally 
effective alternative. 

B. For trash container areas associated with restaurants and warehouse/grocery 
operations such areas are to be screened or walled to prevent off-site transport of 
trash. 

S7. Self-contained Areas for Washing/Steam Cleaning/Maintenance Repair/Material 
Processing ~ Self-contained areas are required for washing/steam cleaning, wet material 
processing, and maintenance activities, specifically: 

A. For businesses where washing of vehicles without steam cleaning occurs, provide 
wash racks constructed in accordance with the guidelines in Attachment A and 
with the prior approval of the sewering agency (Note: Discharge monitoring may 
be required by the sewering agency). Alternatively, refer to Nl6. 

B. Where steam cleaning occurs, provide wash racks as in S7A or structurally 
contain (with a cover for rain events) runoff from such areas on site for 
commercial waste removal. 
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C. Where wet material processing occurs (eg. Electroplating), secondary 
containment structures (not double wall containers) shall be provided to hold 
spills resulting from accidents, leaking tanks or equipment, or any other 
unplanned releases (Note: If these are plumbed to the sanitary sewer, the 
structures and plumbing shall be in accordance with Attachment B and with the 
prior approval of the sewering agency). Also see NlO. 

D. Where vehicle repair/maintenance occurs, impermeable berms, drop inlets, trench 
catch basins, or overflow containment structures shall be provided around repair 
bays to prevent spilled materials and wash-down waters from entering the storm 
drain system. · 

S8. Outdoor Storage - Where a plan of development contemplates or building plans 
incorporate outdoor containers for oils, fuels, solvents, coolants, wastes, and other 
chemicals, these shall be protected by secondary containment structures (not double wall 
containers). Also see NlO. For outdoor vehicle and equipment salvage yards, and 
outdoor recycling the entire storage area shall drain through water quality inlets (see 
S16). 

S9. Motor Fuel Concrete Dispensing Areas -Areas used for fuel dispensing shall be paved 
with concrete (no use of asphalt). Concrete surfacing to extend 6 W' from the comer of 
each fuel dispenser in any direction. This distance may be reduced to OR the maximum 
length that the fuel dispensing hose and nozzle assembly may be operated in any 
direction plus one (1) foot. In addition, the fuel dispensing area shall be graded and 
constructed so as to prevent drainage flow either through or from the fuel dispensing area 
(also see SI I). 

SIO. Motor Fuel Dispensing Area Canopy-All motor fuel concrete dispensing areas are to 
have a canopy structure for weather protection, extending over the motor fuel concrete 
fuel dispensing area as defined in No. 9. 

S 11. Motor Fuel Concrete Dispensing Area Interruptible Drainage - The concrete motor fuel 
dispensing area will be graded and constructed so as to drain to an underground clarifier/ 
sump/tank equipped with a shut-off valve that can stop the further draining of stormwater 
or spilled material therefrom into the street or storm drain system. Spills will be 
immediately cleaned up according to Spill Contingency Plan 

S 12. Energy Dissipaters - Energy dissipaters are to be installed at the outlets of new storm 
drains, which enter unlined channels, in accordance with applicable agency 
specifications. 

S 13. Catch Basin Stenciling - Phrase "No Dumping - Drains to Ocean" or equally effective 
phrase to be stenciled on catch basins to alert the public to the destination of pollutants 
discharged into stormwater. 
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Sl4. Diversion of Loading Dock Drainage - Below grade loading docks for grocery stores and 
warehouse/distribution centers of fresh food items -will drain through water quality 
inlets (see Sl6), or to an engineered infiltration system, or an equally effective 
alternative. 

S 15 Inlet trash racks - Where appropriate to reduce intake and transport through the storm 
drain system oflarge floatable debris, trash racks shall be provided where drainage from 
open areas enters storm drains (County PFRD Standard Plan 1305 & 1327, CalTrans 
Standard Plan D96 & D98-C, or City equivalent). 

Sl6. Water Quality Inlets - Water Quality Inlets designed to remove free phase liquid 
petroleum compounds, grease, floatable debris, and settleable solids can be used in the 
following applications: S6, S8, Sl4. 

4.0 CONSTRUCTION REGULATORY REQUIREMENTS 

The First Term Permits stated that ... "industrial/commercial construction operations that result 
in a disturbance of one acre or more of total land area ... and residential construction sites that 
result in the disturbance of five acres or more ... shall be required to develop and implement 
BMPs ... to control erosion and siltation and contaminated runoff from the construction sites". 

Construction activities disturbing five acres or more of land are required to comply with a 
general Construction NPDES Storm Water Permit from the State Water Resources Control 
Board. The following is therefore required as a result of the wording of the NPDES permits and 
applies only to commercial/industrial operations disturbing land areas of one to five acres. 

Permittees shall ensure that the following requirements are defined on permit plan cover sheets 
as either general or Special notes. 

1. Construction sites shall be maintained in such a condition that an anticipated storm does 
not carry wastes or pollutants off the site. 

Discharges of material other than stormwater are allowed only when necessary for 
performance and completion of construction practices and where they do no: cause or 
contribute to a violation of any water quality standard; cause or threaten to cause 
pollution, contamination, or nuisance; or contain a hazardous substance in a quantity 
reportable under Federal Regulations 40 CFR Parts 117 and 302. 

Potential pollutants include but are not limited to: solid or liquid chemical spills; wastes 
from paints, stains, sealants, glues, limes, pesticides, herbicides, wood preservatives and 
solvents; asbestos fibers, paint flakes or stucco fragments; fuels, oils, lubricants, and 
hydraulic, radiator or battery fluids; fertilizers, vehicle/equipment wash water and 
concrete wash water; concrete, detergent or floatable wastes; wastes from any engine; 
equipment steam cleaning or chemical degreasing; and superchlorinated potable water 
line flushings. 
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During construction disposal of such materials should occur in a specified and controlled 
temporary area on-site, physically separated from potential storm water run-off, with 
ultimate disposal in accordance with local, state and federal requirements. 

2. Dewatering of contaminated groundwater, or discharging contaminated soils via surface 
erosion is prohibited. Dewatering of non-contaminated groundwater requires a National 
Pollutant Discharge Elimination System Permit from the respective state Regional Water 
Quality Control Board. 

5.0 DEVELOPMENT PLANNING 

NPDES Stormwater Permit compliance requires that storm water quality management is 
considered during a project's planning phase, implemented during construction, and ultimately 
maintained for the life of the project. In addition, the program must be adopted and uniformly 
implemented by all Permittees. 

Applying this concept to new development, it is intended that each new development will 
incorporate the approved program ofBMPs to minimize the amount of pollution entering the 
drainage system. 

Standard Conditions of Approval were developed to be implemented countywide to address land 
use areas of concern. The requirement for a post-construction storm water quality management 
plan will be specified in each Permittee's standard conditions of approval. These conditions will 
require project proponents to submit for approval a proposal identifying the BMPs that will be 
incorporated into the project to control pollutants after construction. 

Each Permittee will require BMPs for specified new development through similar processes. 
The typical process is outlined as follows: 

I. The present municipal procedure for approval of grading, building, and similar permits 
will be modified to include incorporation of the BMPs listed in Tables 1 and 2, as 
applicable. 

2. Permittees will make this Appendix, detailing implementation ofBMPs, available to 
applicants through the permitting process. Applicants will be informed at the earliest 
possible point of processing of these requirements. 

3. Applicants will be required to submit a Water Quality Management Plan (WQMP) at 
appropriate discretionary and ministerial permit issuance levels. The Plan shall include a 
description of the discretionary and ministerial permit issuance levels. The Plan shall 
include a description of the project and an outline of which BMPs apply to the project 
pursuant to this Appendix. A sample Plan outline is provided in Attachment C. The 
Plan shall also include a location map and a project map identifying storm drain facilities 
and receiving waters. 

As increasing detail concerning the nature of specific uses within the project becomes 
available, the WQMP shall be refined. 
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4. Upon review of the WQMP, each municipality will require project incorporation of the 
identified routine structural and non-structural BMPs. 

GENERAL CONDITIONS to be applied by municipalities: 

Upon discretionary actions that include a precise plan of development: 

1. Prior to issuance of building permits, permit applicant shall submit for approval of 
City/PFRD Official(s), a water quality management plan (WQMP) specifically 
identifying Best Management Practices (BMPs) that will be used on site to control 
predictable pollutant run-off. 

This WQMP shall identify the: structural and non-structural measures specified in this 
Appendix detailing implementation of BMPs whenever they are applicable to the project 
(when the project has a below grade loading dock, for example); the assignment oflong
term maintenance responsibilities (specifying the developer, parcel owner, maintenance 
association, lessee, etc.); and, shall reference the location(s) of structural BMPs. 

Upon Subdivisions of Land: 

2. Prior to Recordation and if determined applicable by City/PFRD Official(s), applicant 
shall submit a WQMP that identifies the application and incorporation of those routine 
structural and non-structural BMPs outlined in the Countywide NPDES Drainage Area 
Management Plan Appendix detailing implementation of BMPs not dependent on 
specific land uses, for approval ofCity/PFRD Officials. 

Upon projects whose discretionary or grading or surface mining or grubbing and clearing or 
paving approval could result in the surface disturbance of more than five (5) acres, or which is an 
integral part of an earlier such approval not yet fully implemented (for example, a development 
area, road, or channel being graded/improved in phases): 

3. Prior to issuance of grading or grubbing and clearing or surface mining or paving 
permits, applicant shall obtain coverage under the NPDES Statewide Industrial 
Stormwater Permit for General Construction Activities from the State Water Resources 
Control Board. Evidence this has been attained shall be submitted to City/PFRD 
Official(s). 

All three conditions also functionally apply to public projects where the local jurisdiction 
technically chooses not to issue formal permits to themselves or hired-contractors, but 
nonetheless undertakes the work . 
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SPECIAL CONDITIONS 

To address unusual situations, particularly when an unanticipated element ofland use or 
occupancy is proposed after a basic building has already been completed, the County itself 
applies and recommends application of language similar to the following condition upon permit 
issuance decisions that involve projects constructed for an unspecified use: 

Prior to issuance of certificates of use and occupancy or building permits for individual 
tenant improvements or construction permits for a tank or pipeline, uses shall be 
identified and, for specified uses, the applicant shall propose plans and measures for 
chemical management (including, but not limited to, storage, emergency response 
employee training, spill contingencies and disposal) to the satisfaction of the PFRD 
Official(s). 

The PFRD Official(s) and other specified agencies such as County Fire, the Health Care 
Agency, and sewering agencies to ensure implementation of each agency's respective 
requirements shall approve chemical management plans. Further, a copy of the approved 
"Chemical Management Plans" shall be furnished to the PFRD Building Official, prior to 
the issuance .of any certificates of use and occupancy. 

Certificates or permits may be ministerially withheld if features needed to properly 
manage chemicals cannot be incorporated into a previously completed building, center, 
or complex. 

For the County, the Health Care Agency Environmental Health and Fire Department have 
provided a list of specified uses/occupancies of concern to Building Plan Check. 

6.0 EDUCATIONAL PROGRAM FOR DEVELOPERS AND CONTRACTORS 

The following defines the required educational program for developers and contractors. 

This Appendix with its attachments will contain the legal, administrative, and technical 
information needed to acquaint developers and contractors with the NPDES program. Orange 
County developers and contractors have been implementing erosion control plans for many years 
and are familiar with that portion of the program. New requirements resulting from the NPDES 
Permit and the DAMP are contained herein. 

The Building Industry Association and the Associated General Contractors have been asked to 
assume responsibility for alerting their members of the information contained in this Appendix. 
The County and Cities will make the Appendix text available as part of the development review 
process. 
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ATTACHMENT A 

\""'\ ./-

County Sanitation Districts of Orange 

Guidelines for Preventing Sewer Discharge of Surface Runoff Through Wash Pads 

August 1992 

Purpose and Scope 

These guidelines are established pursuant to Section 203 of the Districts' Wastewater Discharge 
Regulations (Ordinance) as amended February 7, 1992. Section 203 provides that 

No person shall discharge groundwater, surface runoff, or subsurface drainage to the 
Districts' sewerage facilities except as provided herein. Pursuant to section 305, et. Seq., 
the Districts may approve the discharge of such water only when no alternate method of 
disposal is reasonably available or to mitigate an environmental risk or health hazard. 

The Guidelines presented herein are intended for the implementation of this policy as it applies 
to preventing surface runoff from entering the Districts' sewerage system through exposed wash 
pads. 

Application 

Two sources from which surface runoff can potentially enter the Districts' sewerage system are 
the exposed area around the wash pad and the wash pad itself. 

Exposed Area Around the Wash Pad: Appropriate measures must be taken to insure that 
surface runoff from the exposed area around the wash pad (e.g. parking lot, storage areas) 
does not enter the sewer. Surface runoff must be directed away from the sewer. 
Appropriate measures include grading the open area to redirect surface runoff to the 
storm drain; berming around the wash pad; or trenching around the wash pad with grating 
over the trench, and directing the collected water to a storm drain in accordance with 
stormwater discharge requirements. 

The Wash Pad: Appropriate measures must be taken to insure that surface runoff from 
the wash pad itself does not enter the sewer. Provided that local regulations are satisfied, 
roofing will be required for all exposed wash pads, which have a total area exceeding 150 
square feet. If the roof structure does not include walls, then the roofs overhang must 
extend a minimum of 20 percent of the roofs height. All roof drains must be routed to a 
storm drain. 

Where roofing of exposed areas is infeasible or prohibited by local regulations, the 
Districts may accept the use of an automated surface runoff diversion system. [Note: 
This diversion system will not substitute for the appropriate measures cited above for 
surface runoff from the exposed area around the wash pad]. In cases where a diversion 
system is installed, only the first 0.1 inch of rainwater will be allowed to enter the sewer. 
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After the first 0.1 inch of rainfall, excess rainwater must be diverted to an appropriate 
drainage system by use of an automated diversion system. The diversion system is 
subject to acceptance by the Districts. Manual methods of diversion ( e.g. manual gates, 
removable plugs) are not acceptable. Companies are responsible for maintaining the 
automated diversion system in proper operating condition to ensure that no excess surface 
runoff from the wash pad is discharged to the sewer. 
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ATTACHMENTB 

County Sanitation Districts of Orange 

Minimum Requirements for Spill Containment 

1. Elimination of all floor drains in the wet process area. 

2. Installation of containment facilities to hold any drag-out process materials or spills 
resulting from employee accidents, leaking tanks or other equipment, or any other 
accidental releases. Installation of structures to seal the floor at any potential wastewater 
discharge points. 

3. Provide direct plumbing of all overflow or final rinse tanks and concentrated waste/ 
wastewater to the pretreatment system or holding tank. Regulated process wastewater 
may be plumbed to downstream of the pretreatment system, but upstream of the sample 
point, if it can be shown by sampling and analysis to meet permit limitations. An 
analysis report of these waste streams bypassing treatment must be submitted for 
Districts' approval. 

4. Spill containment (SC) volume requirements: 

0 

0 

0 

If the SC is inside (covered), the volume must be equal to 110% of the largest 
tank or 10% of the total process tank volume inside the bermed area (whichever is 
larger). An additional l" of freeboard or height must be added. 

If SC is outside (outdoors), use the inside criteria plus capacity to hold a rainfall 
of 24 hours based on a 25-year storm. An additional 1" of freeboard or height 
must be added. 

Appropriate deductions to the spill containment volume shall be made for tanks 
and/or equipment occupying the same spill containment area. 

5. Separation of incompatible chemicals with a berm or other impermeable barrier. 

6. All berm penetrations or leaks must be sealed. 

7. The floor and berm must be made or coated with material capable of withstanding spills 
of the chemicals being stored. 

8. Spill containment is also required in the pretreatment system area to prevent hazardous 
chemicals used in the pretreatment system and untreated wastes from entering the sample 
point. 
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ATTACHMENT C 

WATER QUALITY MANAGEMENT PLAN OUTLINE 

COVER PAGE 

NEXT PAGE 

Name of Project 
Name of Company 

Date 

Signed Statement (with/date) certifying that the applicant has accepted the provisions of the 
WQMP and that the applicant will strive to have the plan carried out by all future successors. 

REPORT TABLE OF CONTENTS 

I. Tract or Discretionary permit number(s) and condition number(s). Spell out conditions 
verbatim. 

II. Project Description 

1. Type of project 
2. Project size 
3. Homeowners Association or Property Owner's Association Formation 

III. Site Description 

1. Identify the watershed the project is in. 
2. Is there a pre-existing water quality problem that has been identified in the watershed 

planning process? 

IV. Best Management Practices (BMPs) 

1. List and describe applicable structural and non-structural BMPs from DAMP 
Appendix that are applicable to your project, depending on the proposed land use, size, 
and use of a property owners association. 

V. Inspection/Maintenance Responsibility for BMPs 

VI. Figures 

1. Location Map 
2. Site Plan (reduced drainage map acceptable) identifying storm drain facilities and 

receiving waters. 
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1.0 INTRODUCTION 

This Appendix fulfills requirements of Section 8.6 of the 1993 DAMP for developing a 
public works construction storm water pollution prevention program to regulate public 
works construction. The requirements are modeled after the Construction Permit. Federal 
and State regulations and related information are incorporated by reference. A storm 
water pollution control program will be implemented to reduce pollutants in stormwater 
run-off from construction sites to the maximum extent practicable. This Appendix 
provides guidance to Permittees for uniform implementation of NP DES requirements and 
individual Permittees will continue to retain the ability to add, amend, or delete specific 
requirements to reflect local conditions. 

2.0 REGULATORY REQUIREMENTS 

This Appendix applies only to Permittee public works construction projects. Public works 
construction projects shall comply with the Construction Permit where applicable. 
Permittees awarding a public works construction contract shall submit a Notice of Intent 
(NOI) to the State Water Resources Control Board. 

3.0 BEST MANAGEMENT PRACTICES FOR PUBLIC WORKS 
CONSTRUCTION 

3.1 General Criteria 

Public works construction activities will implement non-structural (source control) and 
structural Best Management Practices (BMPs) to control contaminated storm water run
off to the maximum extent practicable (MEP), where MEP is defined in the NPDES 
permit as " ... the maximum extent possible, taking into account equitable considerations 
of synergistic, additive, and competing factors, including but not limited to, gravity of the 
problem, fiscal feasibility, public health risks, societal concern, and social benefits." 

BMPs selected are to be based on rational criteria including magnitude and type of 
potential pollutants, water quality objectives of receiving water bodies, and the principle 
ofMEP. As a minimum, BMP selection shall be consistent with the Construction Permit. 
A BMP list with corresponding reference documents is provided for information 
purposes as Exhibit A. 

Other sources for BMPs are found in Permittees' approved standard plans and BMPs 
listed in the Construction Permit and EPA documents. Another reference on storm water 
retention for removal of sediment and other pollutants is found in "Methodology for 
Analysis of Detention Basins for Control of Urban Run-off Quality", EPA440/5-87-001. 
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3.2 Sediment and Erosion Control 

Ordinances regulating sediment and erosion control are found with most if not all 
Permittees. In the absence of such ordinances, the Principal Permittees Grading and 
Excavation Code (Title 7, Division 1, Article 8 of the Codified Ordinances) and the 
Grading Manual (Board of Supervisors Resolution No. 81-1358) are considered as 
meeting the sediment and erosion control requirements. Grading and excavation codes of 
Permittees not inconsistent with the Principal Permittee codes considering local 
conditions, are also considered as BMPs meeting the sediment and erosion control 
requirements. The Construction Permit BMPs are also considered suitable for meeting the 
sediment and erosion control requirements. 

Where desilting is found to be required for sediment control, appropriate BMPs such as 
the Principal Permittees Standard Plans 1326-Pipe Entrance to Earth Channel, 1327-
Desilting Basin, 1328-Sandbag Velocity Reducer, 1329-Street Desilting Basin, and 1330-
Temporary Drainage Inlet (attached as Exhibit B) are considered as meeting sediment 
control requirements (Metric version of these plans are found in PFRD Metric Standard 
Plans). Similar or equivalent sediment control BMPs of other Permittees, not inconsistent 
with the Principal Permittee Standard Plans, considering local conditions, are also 
considered as meeting the sediment control requirements. 

3.3 Public Works Construction Practices 

Public works construction practices from the latest edition of"Standard Specifications for 
Public Works Construction" (SSPWC) are considered as meeting the sediment, erosion, 
and pollutant control requirements in the NPDES Stormwater Permits. 

The following specific construction practices for public works construction are found in 
SSPWC Section 7 - "Responsibilities of the Contractor", and will be followed by 
contractors working for Permittees: 

• Cleanup and Dust Control 

Throughout all phases of construction, including suspension of work, and until final 
acceptance of the project, work site shall be kept clean and free from rubbish and 
debris. Dust nuisance will be abated by cleaning, sweeping, and sprinkling with 
water, or other means as necessary. The use of water resulting in mud on public 
streets will not be permitted as a substitute for sweeping or other methods. 

Where appropriate and when required, a self-loading motor sweeper with spray 
nozzles will be used at least once each working day to keep paved areas acceptably 
clean wherever construction, including restoration, is incomplete. 
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Materials and equipment shall be removed from the site as soon as there are no longer 
necessary, and upon completion of the construction project, the site shall be cleared 
of equipment, unused materials, and rubbish so as to present a clean and neat 
appearance 

Care shall be taken to prevent spillage of earth or construction materials offsite and in 
haul routes. Any such spillage shall be removed immediately and the area cleaned. 

• Sanitation 

All enclosed toilets for the use of employees at the construction site shall be 
maintained in a neat and sanitary condition. These facilities shall comply with all 
applicable laws, ordinances, and regulations pertaining to the public health and 
sanitation of dwelling and camps. 

Sanitary sewage flow shall not be interrupted. Should existing sewer facilities be 
disrupted, sewage shall be conveyed in closed conduits and disposed of in a sanitary 
sewer system. Sewage shall not be permitted to flow in trenches or be covered by 
backfill. 

• Water Pollution Control 

Construction activities will be conducted in a manner to protect channels, storm 
drains, and bodies of water from pollution. Operations shall be scheduled to minimize 
or avoid muddying and silting of said channels, drains, and waters. Water pollution 
control work shall consist of constructing the necessary facilities required to provide 
prevention, control, and abatement of water pollution. 

• Drainage Control 

Drainage within and through the work areas will be maintained. Temporary dams of 
sandbags, asphaltic concrete, or other acceptable material will be used to protect the 
work site as appropriate. Such temporary dams shall be removed from the site as soon 
as their use is no longer necessary. 

• Storage of Equipment and Materials in Public Streets 

Construction materials shall not be stored in streets, roads, or highways for more than 
five (5) days after unloading. All materials or equipment not installed or used in the 
construction within 5 days after unloading shall be stored elsewhere unless authorized 
additional storage time. 

Excavated material, except that which is to be used as backfill in the adjacent trench, 
shall not be stored in public streets, roads, or highways unless otherwise permitted. 
After placing backfill, all excess material shall be removed immediately from the site. 
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• Special Hazardous Substances and Processes 

Material usage shall be accomplished with strict adherence to California Division of 
Industrial Safety requirements and all manufacturer's warnings and application 
instructions listed on the Material Safety Data Sheet and on the product container 
label. 

4.0 STORM WATER POLLUTION PREVENTION PLAN (SWPPP) 

For public works construction activities that result in a disturbance of five acres or more 
of total land area (or a smaller construction site which is part of a larger common project) 
a Storm Water Pollution Prevention Plan (SWPPP) will be prepared and implemented. 
The SWPPP shaB be consistent with the Construction Permit and the provision of this 
Chapter. 

Public works construction activities less than 5 acres are required by the DAMP to 
comply with appropriate pollution prevention control practices in accordance with the 
current edition of the Green Book and the provisions of this Chapter. 

5.0 MONITORING PROGRAM AND REPORTING REQUIREMENTS 

Public works construction activities requiring a SWPPP will also require preparation and 
administration of a storm water monitoring program. The monitoring program will be 
consistent with the Construction Permit. 

5.1 Implementation 

Each Permittee will be responsible for implementing these requirements until 
construction activity is complete. 

For ongoing construction activity involving a change in ownership of property covered 
by the Construction Permit, each Permittee will ensure that the new owner implements 
the requirements of the Section, concurrent with the change of ownership. 

5.2 Site Inspections 

The construction inspector, accompanied by the contractor will conduct inspections of the 
construction site prior to anticipated storm events and after actual storm events to identify 
areas contributing to a storm water discharge associated with construction activity and to 
evaluate whether BMPs to reduce pollutant loadings identified in the SWPPP are 
adequate and properly implemented in accordance with the terms of the Permit or 
whether additional control measures are needed. A record of the inspections will include 
the date of the inspection, the individual(s) who performed the inspection and the 
observations. 
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5.3 Non-Compliance Reporting 

Each Permittee will notify the appropriate Regional Water Quality Control Board if 
compliance cannot by certified and /or if there are other instances of non-compliance. 
The notifications will identify the type(s) of non-compliance, describe the actions 
necessary to achieve compliance, and include a time schedule, subject to the 
modifications by the Regional Water Quality Control Board, indicating when compliance 
will be achieved. Non-compliance notifications will be submitted within 30 days of 
identification of non-compliance. 

5.4 Monitoring Records 

Each Permittee will retain records of all inspections, compliance certifications, and non
compliance reporting for a period of at least three years. With the exception of non
compliance reporting, these records need not be submitted to the State. 

For purpose of compliance with the NPDES Stormwater Permit, each Permittee will 
report instances of non-compliance in the annual reconnaissance report to the Principal 
Permittee, and will maintain the monitoring records in Permittee files on each public 
works project. 

6.0 TRAINING PROGRAM FOR PUBLIC AGENCY STAFFS 

To ensure uniform enforcement, all grading, building, and public works construction 
inspectors, and all other appropriate public agency staff members will be provided 
adequate training. A general training program will be developed by the Public Facilities 
and Resources Department and provided to all Permittees. The training objectives include 
but are not limited to: 

• Historical background and Federal Acts 

• EPA and State NPDES regulations - Construction and Industrial permits 

• NPDES Stormwater permits and stormwater permit Implementation Agreement 

• Selection of BMPs for pollutant control 

• Inspection of non-structural BMPs 

• Monitoring requirements 
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7.0 EDUCATION PROGRAM FOR PUBLIC WORKS CONTRACTORS 

Contractor training will be included as part of pre-job conferences, to address: 

• Historical background, Federal, State, Municipal NPDES regulations 

• State General Construction Activity Storm Water Permit 

• Selection ofBMPs for pollutant control 

• Compliance with Municipal NPDES permit 

• Monitoring requirements 

• Review of Storm Water Pollution Prevention Plan Requirements 
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EXHIBIT A 

BEST MANAGEMENT PRACTICES AND DOCUMENT REFERENCE 
Non-Structural BMPs 

Non-Structural BMPs (See references below) 
1 

Illicit Connection/Non-Stormwater Discharge Elimination X 

Spill Prevention and Response X 

Vehicle or Equipment Fueling X 

Vehicle or Equipment Maintenance X 

Vehicle or Equipment Washing X 

Loading/Unloading Liquid Materials X 

Container Storage of Liquids, Food Wastes X 

Outside Storage of Raw Materials, Products, By-Products X 

Outside Manufacturing Activities X 

Mineral Extraction and Processing X 

Sanitation 

Financial Bonding 

Inspection 

1 - California Best Management Practices Handbook 
2 - Standard Specifications for Public Works Construction 
3 - Orange County/PDSD Grading and Excavation Code and Grading Manual 
4 - Orange County/PFRD Standard Plans 
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EXHIBIT A 

BEST MANAGEMENT PRACTICES AND DOCUMENT REFERENCE 
Structural BMPs - Contractor Activity 

Structural BMPs - Contractor Activity (See references below) 
1 2 

Equipment Fueling X 

Disposal of Construction Debris X X 

Vehicle Maintenance and Cleaning X 

Storage of Construction Chemicals X 

Managing Hazardous Products X X 

Equipment Washing X X 

Spils X X 

Contaminated Soils X 

Concrete Trucks X 

Sandblasting Grits X 

Asbestos and PCBs X 

1 - California Best Management Practices Handbook 
2 - Standard Specifications for Public Works Construction 
3 - Orange County/PDSD Grading and Excavation Code and Grading Manual 
4 - Orange County/PFRD Standard Plans 
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EXHIBIT A 

BEST MANAGEMENT PRACTICES AND DOCUMENT REFERENCE 
Structural BMPs - Erosion Control 

Structural BMPs - Erosion Control (See references below) 
1 2 

General Criteria 
Minimize Disturbed Areas X 

Prevent Erosion X X 

Remove Sediment X X 

Grading Clearance 

Grading Permit Required To Alter Watercourse 

Temporary Cover Practices X 

Permanent Cover Practices X 

Erosion Control 
Stabilize Construction Entrance and Tire Wash X 

Construction Road Stabilization X X 

Dust Control X X 

Pipe Entrance to Earth Channel 

Interceptor Drain 

Re-Evaluation After Each Rainstorm 

Velocity Dissipation Devices X 

Drainage Swales X 

Check Dams X 

Storm Drain Inlet Protection X 

1 - California Best Management Practices Handbook 
2 - Standard Specifications for Public Works Construction 
3 - Orange County/PDSD Grading and Excavation Code and Grading Manual 
4 - Orange County/PFRD Standard Plans 
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EXHIBIT A 

BEST MANAGEMENT PRACTICES AND DOCUMENT REFERENCE 
Structural BMPs - Sediment Removal 

Structural BMPs - Sediment Removal (See references below) 
1 

Silt Fence X 

Straw Bale Barrier X 

Brush Barrier X 

Gravel Filter Berm X 

Gravel Velocity Reducer 

Temporary Drainage Inlet 

Storm Drain Inlet Protection X 

Street Desilting Basin - Vehicle Access Ramp 

Sedimentation/Desilting Basin X 

1 - California Best Management Practices Handbook 
2 - Standard Specifications for Public Works Construction 
3 - Orange County/PDSD Grading and Excavation Code and Grading Manual 
4 - Orange County/PFRD Standard Plans 
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EXHIBIT A 

BEST MANAGEMENT PRACTICES AND DOCUMENT REFERENCE 
Structural BMPs - Long Term Pollution Control 

Structural BMPs - Long Term Pollution Control (See references below) 
1 2 

Infiltration X 

Constructed Wetlands X 

Wet Pond X 

Wet Vault X 

Extended Detention X 

Sand Filtration X 

Biofilters X 

Multiple Systems X 

Integration With Drainage Facilities X 

Subsurface Drains 

Pipe Slope Drains 

Level Spreaders 

Offset Control Approaches 

Enhanced Air Pollution Controls X X 

Enhanced Process Wastewater Treatment X 

Emerging Technologies X 

1 - California Best Management Practices Handbook 
2 - Standard Specifications for Public Works Construction 
3 - Orange County/PDSD Grading and Excavation Code and Grading Manual 
4 - Orange County/PFRD Standard Plans 
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EXHIBITC 

COUNTY OF ORANGE 
PUBLIC FACILITIES AND RESOURCES DEPARTMENT 

STANDARD PLANS 

1326 Pipe Entrance to Earth Channel 

1327 Desilting Basin 

1328 Sandbag Velocity Reducer 

1329 Street Desilting Basin - Vehicle Access Ramp 

1330 Temporary Drainage Inlet 
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APPENDIX I 

INDUSTRIAL DISCHARGER IDENTIFICATION 
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Did You Know You May Need 
a Storm Water Permit? 

(whether or not you have materials that contact storm water) 

'What the Clean Water Act requires 

I-1 

In 1972, the Federal Water Pollution Control Act 
(also referred to as the Clean Water Act or CWA) 
was amended to provide that the discharge of 
pollutants to waters of the United States from 
any point source is effectively prohibited, unless 
the discharge is in compliance with a NPDES 
permit. The 1987 amendments to the CWA 
established a framework for regulating municipal 
and industrial storm water discharges under the 
NPDES program. On November 16, 1990, the 
Federal Environmental Protection Agency (EPA) 
published final regulations that establish 
application requirements for storm water 
permits. The regulations require specific 
categories of industrial facilities to obtain an 
NPDES permit. 

The regulations allow authorized states to issue 
general permits or individual permits. The State 
Water Resources Control Board has elected to 
issue a statewide general permit that will apply 
to all dischargers, except those performing 
construction activities. There is a separate 
general permit for construction activities. 

Coverage under the general permit requires that 
dischargers: 

• Eliminate non-storm water 
discharges (including illicit 
connections) to storm water 
systems; 

• Develop and implement a storm 
water pollution prevention plan; 
and, 

• Monitor discharges to storm water 
systems. 
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Who must have a Permit 

How to obtain Permit coverage 

1-2 

The permit extends to facilities described i 
the categories below, whether the activity is 
primary or auxiliary (a complete l~c 
facilities is shown on the back page). • 

• Facilities subject to storm wate 
effluent guidelines (40 CFk 
Subchapter N); 

• Manufacturing facilities; 
• Mining and oil and gas facilities; 
• Hazardous waste trea t_men t 

storage, or disposal facilities; 
• Landfills, land applications sites, 

and open dumps that receiv£ 
industrial waste; 

• Recycling facilities such as metal 
scrap yards, battery reclaimers. 
salvage yards, and automobile 
yards; 

• Steam electric generating 
facilities; 

• Transportation facilities; 
• Sewage treatment plants; and, 
• Any facilities where materials are 

exposed to storm water. e 
To obtain authorization for continued and 
future industrial storm water discharge, 
owners, or operators when the owners do not 
operate the facility, must submit a Notice of 
Intent Form (NOi) to be covered by the Permit. 
Certification of the NOi signifies that the 
discharger intends to comply with the 
provisions of the permit. 

EPA's regulations exclude dischargers covered 
by a general permit from submitting 
individual permit applications. The NOi 
requirements are intended to establish a 
mechanism which can be used to obtain a clear 
accounting of the number of dischargers 
complying with the permit, their identities, the 
nature of operations at their facilities and the 
location of such facilities. A $250 annual fee~ 
required for coverage under the gene. 
permit. 
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Where to file tor Permit coverage 

When to file for Permit coverage 

Who to call for more information 

The NOi, accompanied by the annual iee, should 
be sent to the following address: 

State Water Resources Control Board 
Division of Water Quality 
PO Box 1977 
Sacramento, CA 95812-1977 
Attention: Storm Water Permit Section 

The submittal of an NOI to the SWRCB is the 
initial step in the permit application process. By 
submitting the NOI, you are committing to 
several follow-up activities. These include 

· preparation of a Stormwater Pollution Prevention 
Plan (SWPPP), establishment of an on-site 
monitoring program, implementing Best 
Management Practices (BMP's) and record 
retention/reporting activities. 

Facilities that discharge industrial storm water 
and do not obtain coverage under this Permit or 
by an individual permit will be in violation of the 
Clean Water Act and the California Water Code. 
There are substantial fines that can be pursued by 
the State or Regional Boards, EPA or by private 
citizens. 

A completed NOI must be filed no earlier than 
January 15, 1992 and no later than March 30, 
1992. Facilities beginning operations after March 
30 must submit an NOI 30 days prior to the 
beginning of operations. 

The State Water Resources Control Board Water 
Quality Order No. 91-13-DWQ, "Waste Discharge 
Requirements for Discharges of Storm Water 
Associated with Industrial Activities Excluding 
Construction Activities," plus a related fact sheet 
and NOI, can be obtained by calling Jesse M. Diaz, 
916/657-0756; Archie Mathews, 916/657-1110; 
Don Perrin, 916/657-1288; or Leo Cosentini, 

. 916/657-1009. State Board staff can also answer 
any questions you may have regarding the Permit. 

This newsletter has been prepared by the Orange County Storm Water Program, a 
cooperative project of the Orange County Aood Control District, the County of Orange 

and its incorporated cities, in compliance with its municipal NPDES Permit. 
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Facilities Covered By the General Permit 

Industrial facilities include Federal, State, municipally owned, and private facilities from the following .::ategones: 

Facilities subject to storm water effluent guideline limitations: Includes catcgones of facihnes speofied m 40 C~· 
Subchaptcr N. Currently, these are cement manufactunng (40 CFR 411 ), feedlots (40 CFR 412), fernhzer rnanufactunr 
(40 CFR 418), petroleum refining (40 CFR 419), phosphate manufacturing (40 CFR 422), steam electnc (40 CFR 4. 
mining (40 CFR 434), mineral mining and processing (40 CFR 436), ore mining and dressing (40 CFR 440> and . .t 
emulsion (40 CFR 443). 

Manufacturing facilities: Standard industrial classifications (S!Cs"l 24 (except 2411 and 2434), 26 (except 265 and 26; ,, 
28 (except 283), 29,311, 32 (except 323), 33, 3441 and 373. 

Oil and gas/mining facilities: SICs 10 through 14 including active or inactive mining operations (except for areas of co 
mining operations meeting the definition of a reclamation area under 40 CFR 434.11(1) because of performance bond 
issued to the facility by the appropriate Surface Mining Control and Reclamation Act (SMCRAl authority has been 
released, or except for area of non-coal mining operations which have been released from applicable State or Feder 
reclamation requirements after December 17, 1990 and oil and gas exploration, production, processing or treatme1 .. 
operations or transmission facilities that discharge stormwater contaminated by contact with or that has come into 
contact with any overburden, raw.material, intermediate products, finished products, by-products or waste produc 
located on the site of such operations. Inactive mining operations are mined sites that are not being actively mined, b, 
which have an identifiable owner/operator. Inactive mining sites do not include sites where mining claims are being 
maintained prior to disturbances associated with the extraction, beneficiation or processing of mined material, nor sites 
where minimal activities are undertaken for the sole purpose of maintaining a mining claim. 

Hazardous waste treatment. storage or disposal facilities: Includes those operating under interim status or a permit 
under Subtitle C of the Resource Conservation and Recovery Act (RCRA). · -

Landfills, land application sites and open dumps: Sites that receive or have received industrial waste from any of the 
facilities covered by this permit. sites subject to regulation under Subtitle D of RCRAs and sites that have accepted wast~ 
from construction activities (construction activities include any clearing, grading or excavation that results in disturbanc 
of five acres or more). 

Recycling facilities: SICs 5015 and 5093. These codes include metal scrapyards, battery reclaimers, salvage yaA • 
automobile junkyards. W, 

Steam electric power generating facilities: Includes coal handling sites. 

Transportation facilities: SICs 40, 41, 42 (except 4221-25), 43, 44, 45 and 5171 which have vehicle maintenance shoF 
equipment cleaning operations or airport deicing operations. Only those portions of the facility involved in vehicle 
maintenance (including vehicle rehabilitation, mechanical repairs, painting, fueling and lubrication) or other operatior• 
identified herein that are associated with industrial activity. 

Sewage or wastewater treatment works: Facilities used in the storage, treatment, recycling and reclamation of municipal 
or domestic sewage, including land dedicated to the disposal of sewage sludge that are located within the confines of t1 
facility, with a design flow of one million gallons per day or more, or required to have an approved pretreatme 
program under 40 CFR Part 403. Not included are farm lands, domestic gardens or lands used for sludge management 
where sludge is beneficially reused and which are not physically located in the confines of the facility, or areas that are;,. 
compliance with Section 405 of the CW A. 

Manufacturing facilities where materials a.re apos~d to stormwater: SICs 20, 21, 22, 23, 2434, 25, 265, 267, 27, 283, 285, 
30, 31 (except 311), 323, 34 (except 3441), 35, 36, 37 (except 373), 38, 39 and 4221-4225. · 

~CFR refers to the Code of Federal Regulations available at major libraries. SIC code descriptions are in the Standarrl 
Industrial Oassification Manual prepared by the Executive Office of the President, Office of Management and Budg· 
available at most libraries. -

PRINTED ON RECYCLED-~ t 
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How to Comply With California's General Construction Activity Storm Water Permit 

State to Regulate Construction Discharges 
Sites Greater Than Five Acres May Need a Storm Water Permit 

Who Needs a Construction Permit 
If your construction project involves five acres of land area or more. you probably need 
coverage under the State of California's new General Construction Activity Stenn Water 
PermiL The Permit, adopted by the State Water Resources Conttol Board (State Water Board), 
is part of the federal National Pollution Discharge Elimination System (NPDES) stonn water 
program that regulates pollutants in municipal and industrial discharges, including both private 
and public sector construction activity. 

Under the General Construction Pennit, "construction" is defined as site activity that 
involves any clearing, grading or excavation, or site activity subject to water quality certifica
tion for dredging and filling that is not already regulated by the Anny Corps of Engineers. 
Construction sites that are less than five acres but are part of a larger, common development 
plan must also obtain coverage under the Permit 

Construction projects that are exempt from this criteria include routine maintenance activities 
such as maintaining original line and grade, hydraulic capacity and the original purpose of the 
facility, or emergency construction that is ncceswy to protect public health and safety. If 
uncenain, operators of facilities should confirm with ·their local Regional Water Quality 
Control Board (in Orange County, the Santa Ana or San Diego Regional Water Boards) 
whether specific maintenance activities qualify under this exemption. 

Whqt Does tbe feanit Reguir, 
Under the General Construction Storm Water Permit, operators of affected construction 
projects commit to: 

• eliminating or reducing non-storm water discharge into storm water systems; 
• developing and implementing a Storm Water Pollution Prevention Plan; and 
• performing ins~ons of storm water control structurcS and pollution prevention measures. 

To meet these goals, construction site operators will need to implement Best Management 
Practices (BMPs) for the conttol of pollutant discharges in their storm water, establish an on
site inspection program for water quality monitoring and repon noncompliance to their 
Regional Water Board. Records need to be kept for at least three years. 

When construction is complete or ownership transfcrted, operators must notify the State Water 
Board to indicate that all Permit requirements have been met 
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How to comply with the Permit 
Before consauction may begin, owners or operators of affected construction sites need to submit a 
certified Notice of Intention (NOD and a check for the appropriate annual fee (currently $25. 
cons auction sites in Orange County) to the State Water Board. Completing an NOi signifies an i 
to comply with the terms of the General Construction Storm Water Permit. The NOi is also meant 
to identify the location and scope of operations of proposed construction that could adversely affect 
storm water systems, as well as to clearly identify the responsible parties for construction activities. 

In Orange County, the Permit is to be implemented and enforced by the Santa Ana and San Diego 
Regional Water Boards. Dischargers who do not submit an NOI and do not obtain Permit coverage 
will be in violation of the Clean Water Actand the California Water Code. There are substantial fines 
that can be pursued by the State for noncompliance of up to $25,000 per day for each violation. 

When and Where to Apply for Courage Unde,the Permit 
Affected ongoing consauction projects must submit an NOI by September 30, 1992. Those 
commencing after that date must submit before construction may begin. 

The NOI (Form NOI-2) can be obtained from the State Water Board and, with the $250 fee, must be 
sent to: 

State Water Resources Control Board 
Division of Water Quality 
Stonn Water Permit Unit 
P.O. Box 1977 
Sacramento, CA 95812-1977 

Realizing that the deadline for ongoing consttuction has come about relatively quickly, the sa 
Water Board has indicated that it will not penalize NOis submitted within a reasonable time fnllJlal' 
after September 30, 1992. 

for More Information 
This flyer is meant to notify as many affected businesses and individuals as possible of the General 
Consttuction Stonn Water Permit and to briefly explain what needs to be done to comply. Some im
portant aspects are not fully addressed, such as the Stonn Water Pollution Prevention Plan, record
keeping and monitoring procedures, and potential follow-up legislation. 

Affected owners and operators who have questions regarding their obligations are urged to contact 
the State Water Board for a copy of the Permit, the NOi form and a related fact sheet This infor
mation can be obtained through the State Water Board's Construction Storm W atcr Infonnation Line 
at 916/657 -1146. State Water Board staff can also answer questions regarding the Permit 

This Flyer wu prepared ~ the Orange County Storrnwater Program, a coaperalive 
effort of the Orange County Flood Control District, the County of Orange 

and its incorporated cities, in compliance with Its municipal NPDES Permit. 

The Orange County Stormwater Program, 10852 Douglass Ave., Anaheim CA 92806,-_ 
Printed on recycled paper 
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1.0 INTRODUCTION 

The Clean Water Act of 1987 required municipalities to apply for NPDES permits for 
controlling urban stormwater runoff. The First Term Permits included requirements for: 

• Field inspection and documentation of drainage systems 
• Detection procedures for illegal discharges/illicit connections 
• Ordinances prohibiting illegal discharges/illicit connections 
• An implementation plan for prosecuting violators and eliminating illegal discharges 

The facility inspection and documentation manual was prepared by the Principal 
Permittee in cooperation with the Permittees. 

The Porter-Cologne Water Quality Act (California State Law) authorizes the State Water 
Resources Control Board through its Regional Boards to enforce the Federal Clean Water 
Act and regulate stormwater discharges. 

This manual was prepared in order to comply with the NPDES Permit requirements. The 
purpose of the manual is twofold: 

• To assist in the identification and elimination of illegal discharges and illicit 
connections; and 

• To document the storm drain systems. 

The manual serves as a guideline to ensure consistency between Permittees. Each 
Permittee is responsible for inspecting and documenting their drainage facilities. 

2.0 INSPECTION PROCEDURES 

All open and underground drainage facilities (39 inches and larger) under the jurisdiction 
of the Permittee will be inspected to identify pollutant discharges and to regulate 
undocumented and illegal drainage entries into said facilities. 

2.1 Inspection Frequencies 

The First Term Permits required all open storm drains, retention basins and other above 
ground facilities to be inspected on an annual basis. Underground storm drains with 
diameters of 39 inches or greater to be inspected bi-annually. 

The Second Term Permit required the Permittees to certify the completion of the 
reconnaissance of the storm drain system by February 28, 1997, and, in instances where 
illicit connections are detected, a schedule be provided for their elimination (DAMP 
Section 10.2). The Reconnaissance Survey Report of February, 1997, reported finding 
two illicit connections countywide and inspection of drainage facilities is now conducted 
as part of routine maintenance. 
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2.2 Documenting Facility Inspections 

The following items are required for facility inspection documentation: 

1. Each facility inspected will be documented by filling out a Field Inspection Log 
(Attachment 1), or its equivalent. 

2. Inspectors will be responsible for filling out log sheets, updating maps and 
completing reports. 

3. All new stormwater discharges to the municipal storm drain system not shown on 
current maps will be transferred onto local and County drainage maps and/or 
submitted to the Principal Permittee. This information will be compiled and provided 
to the Regional Boards. 

4. Updating drainage maps will be an ongoing task of each Permittee. 

2.3 Illegal Discharges/Illicit Connections 

The following procedures should be implemented when discovering a suspected illegal 
discharge or illicit connection: 

1. Any illegal discharge/illicit connection discovered during inspections must be 
documented on the Field Log, or its equivalent, and reported to the appropriate water 
pollution response/enforcement agency for further investigation. 

2. Any undocumented connections will be logged and forwarded to the appropriate local 
agency for verification of permit status. 

3. Appropriate actions will be taken to approve undocumented stormwater discharge 
connections into the municipal storm drain system by permit procedure and/or pursue 
abatement of those connections that are determined to be illegal/illicit connections 
and not in compliance with the local agency standards. 

2.4 Safety 

The inspection of underground facilities will be performed in compliance with 
appropriate safety standards. The use of video technology is encouraged. 
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Date: 

Inspector: 

Facility: 
Type: 
Reach: 
Location: 

ATTACHMENT 1 

FIELD INSPECTION LOG 

Condition of Channel/Drain (include debris accumulation): 

Drainage Area/Land Use: 

Possible Undocumented Entry and/or Suspected Illegal Discharge 

Location of Entry: 

Dimensions/Type of Connection: 

Type of Flow/Discharge: 

Source of Connection: 

Record any evidence of illegal discharge - odor, color, consistency, wildlife/vegetation 
affected, staining, etc: 

List any nearby industries/businesses: 

Source of Discharge: 

Water pollution response agency notified by phone: 
Date/Time: 
Person Contacted: 

Action Required: 
Submit copy to permits to verify documentation 
Submit copy for map update 
Submit copy to PFRD/Environmental Resources 
Facility maintenance needed 

Comments: 

J-3 

0012420



APPENDIXL 

LONG-TERM PUBLIC AND BUSINESS EDUCATION STRATEGY 

0012421



FINAL REPORT 

Recommendations for Expanding 

the Orange County Stormwater Program's 

Public and Business Education 

Outreach Program 

Prepared for: 

County of Orange 
Public Facilities and Resources Department 

10852 Douglass Road 
Anaheim, CA 92806 

Prepared by: 

PS Enterprises 
3350 Ocean Park Boulevard 

Suite 205 
Santa Monica, CA 90405 

(310) 392-6195 phone 
(310) 399-6971 fax 

Submitted: 

September 15, 1999 

L- i 

0012422



TABLE OF CONTENTS 

SECTION PAGE NUMBER 

I. Executive Summary 1 

II. What We Know 6 

A. Requirements 6 

B. Outreach to Date 7 

III. Measuring Effectiveness 9 

A. Review of the Results and Methodology of the 1994 Survey 9 

1. Results 9 

2. Methodology 10 

B. Options/Tools for Measuring Effectiveness 10 

1. Surveys 11 

2. Other Measurement Tools 11 

a) Focus Groups 12 

b) Intercept Interviews 12 

c) Water Quality Measurement 13 

d) Activity-specific Goals/Measurement 13 

C. Recommendations for Future Measurements 14 

IV. Building a Campaign 18 

A. Develop Goals 18 

B. Identify Target Audiences 20 

1. General Public/Residents 20 

L- ii 

0012423



TABLE OF CONTENTS 

a) Residents with Children 21 

b) Homeowners 21 

c) Pet Owners 21 

d) Product-related Audiences 21 

e) School Children 21 

2. Businesses 22 

a) Industries 22 

b) Business Owners/Managers/Employees 23 

c) Customers 23 
. 

C. Create a Unified Campaign 23 

D. Prepare a Master Timeline 24 

E. Determine Messages 24 

1. Integrating Other Environmental Program Messages 25 

2. General Message Development Guidelines 26 

3. Business Outreach Messages 26 

V. Delivering a Campaign 27 

A. The County's Role as Lead Permittee 27 

B. The Cities' Roles as Co-Permittees 27 

C. The Public and Business Education and Outreach Guidebook 28 

1. Approach to Creating the Guidebook 28 

2. Elements of the Guidebook 28 

a) Introduction-Review of Unified Approach and 28 
"Look" 

b) Review of Goals 28 

c) Review of Target Audiences 29 

L - iii 

0012424



TABLE OF CONTENTS 

d) Review of Key Messages 29 

e) Review of Strategy for Measuring Effectiveness 30 

f) Review of Master Timeline 30 

g) Identify Activities 30 

D. Suggested Activities 31 

I. Outreach Activities for General Public/Residents 31 

a) Activity I-Educational Materials 31 

b) Activity 2-Hotline 33 

c) Activity 3-Website 34 

d) Activity 4--Media Relations Campaign 35 

e) Activity 5-Community Outreach Campaign 36 

f) Activity 6--Advertising Campaign 38 

g) Activity 7-Speakers Bureau 39 

h) Activity 8-School Outreach 40 

i) Activity 9-Partnerships with Internal County/City 41 
Agencies and Contractors 

j) Activity I 0-Participation in Events 42 

k) Activity I I-Radio Public Service Announcements 43 

2. Outreach Activities for Businesses 44 

a) Activity I-Educational Materials 45 

b) Activity 2-Business Association Outreach 46 

c) Activity 3-Partnerships with Internal County/City 47 
Agencies 

d) Activity 4--Hotline 48 

e) Activity 5-Website 49 

L- iv 

0012425



TABLE OF CONTENTS 

E. Selecting Outreach Activities to Implement First 50 

F. Using Consultants to Develop and Implement the Outreach 50 
Campaign 

I . Scenario A 51 

2. Scenario B 51 

VI. Mobile Industry Outreach 53 

A. Overview 53 

B. Target Audience(s) 53 

C. Involving Business Owners in the Development of the 55 
Program 

D. An Incentive-Based Outreach Program 55 

E. Creating Attractive, Accessible and Memorable Outreach 56 
Material e 

F. Supporting and Monitoring Best Management Practices 57 
Compliance 

G. Conclusion 58 

L-v 

0012426



I. Executive Summary 

The keys to a successful long-term, complex, issue-oriented public 
outreach campaign are: know your audiences; develop messages 
and outreach activities based on what motivates them; monitor and 
evaluate success as you go; and redefine messages and target 
audiences as needed. 

The Orange County Stormwater Program (Stormwater Program) is seeking to expand its 
public outreach campaign to reach a wider audience, and effectively educate and 
motivate residents and business owners to adopt a variety of simple behavior changes that 
can help to prevent stormwater pollution. 

To succeed, this campaign must be well-planned yet flexible, so that it can stay 
responsive to-and reflective of-the increasing levels of resident and business owner 
awareness over the course of the campaign. All campaign outreach components must be 
implemented in accordance with a "master timeline," so that they synergistically build 
upon each other, reaching their targets from a variety of angles. Finally, the County can 
amplify campaign volume and coverage by creating a long-term campaign "brand name" 
that sets the tone and creates the impetus for comprehensive, unified countywide delivery 
of educational messages. 

Recommendation #1: Conduct Periodic Surveys to Assess Changes in Public 
Perceptions 

In order to develop a campaign that really "speaks to" and moves its audience to adopt 
behavior changes, the Stormwater Program will need to determine the current levels of 
knowledge and understanding possessed by Orange County residents. According to the 
1994 Orange County Stormwater Pollution Prevention and Flood Awareness Survey, 
only 31 percent of the residents in Orange County were aware that the sewer system and 
the storm drain system are distinct from each other. 

This means that 69 percent of the Orange County population has not yet learned that the 
river of waste that flows off of streets-and other impermeable surfaces-into the storm 
drain system is carried directly to the ocean without benefit of "sewage" treatment. 
While the recent beach closures ( and associated news media coverage) have heightened 
awareness of pollution in our waterways, the relationship to untreated stormwater runoff 
has not been made clearly enough. Until this reality sinks in-and each person takes 
responsibility for stormwater pollution causes and consequences-it is unlikely that a 
widespread shift in public attitudes and behaviors will occur. 

Thus, before the Stormwater Program can launch an expanded campaign, it needs to 
determine what changes in public perception have occurred since the 1994 survey. PS 
Enterprises (PSE) therefore strongly recommends that the Stormwater Program prepare 
for its long-term campaign by conducting a survey to identify and more fully understand 
the current level of general knowledge held by people in Orange County. Based on this 
research, the Stormwater Program will be able to formulate appropriate messages, set 
realistic goals that will keep the campaign on track, implement cost-effective outreach 
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activities, and evaluate the success of the campaign over time. Furthermore, the 
Stormwater Program will be able to make appropriate and timely revisions in the 
messages or the methods of outreach, responding to shifts in public perception. 

If the survey results indicate that a large percentage of the population still does not know 
that urban runoff is discharged to the ocean without treatment-and that the resultant 
water pollution affects the health of swimmers, sea life, and the local economy-then the 
immediate goal of the campaign must be to reach more people with this crucial 
information. On the other hand, if the vast majority of the population in Orange County 
now recognizes the severity of this problem, then outreach materials can stress how each 
person can be part of the solution by taking specific yet simple everyday precautions. 

This document also suggests survey questions that will enable the Stormwater Program to 
identify the characteristics of specific population sub-groups that are most likely to 
need-and heed-the pollution-prevention message. However, because of the expense 
entailed in conducting such an in-depth survey, PSE has indicated which questions are 
most essential for obtaining a general gauge of knowledge, attitudes and behaviors of 
residents about stormwater pollution prevention. 

PSE further recommends that the Stormwater Program conduct a second survey
midway in the long-term campaign-to determine whether the goals of the program are 
being met. This survey data will enable the Stormwater Program to fine-tune its 
outreach-or alter its direction-in accordance with shifts in public awareness and 
interest. A final survey at campaign's end will reveal how effectively the campaign 
achieved the Stormwater Program's goals and will provide insight as to what the next 
steps should be to achieve an even broader adoption of best management practices 
(BMPs). 

In addition to periodic countywide public opinion surveys, PSE encourages the 
Stormwater Program to use a variety of measurement tools to evaluate the effectiveness 
of outreach materials - in the design phase - and outreach activities as they are being 
conducted. We discuss various assessment tools, including focus groups, intercept 
interviews, and questionnaires and we provide recommendations for obtaining immediate 
responses from a particular outreach effort. 

Recommendation #2: Segment the Audience to Tailor the Message and Outreach 

Given that industrial inputs to the storm drain system are highly regulated, the general 
audiences that the County will want to reach-and that this document describes-are 
residents and businesses. 
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General Population 

The residential population of Orange County includes people with young children, 
homeowners, pet owners, consumers of hazardous materials (such as fertilizers, 
pesticides, paints, etc.) and school kids. By developing outreach materials specifically 
related to activities or products favored by these subgroups, the behavior changes that the 
Stormwater Program is requesting will appear relatively easy to adopt and integrate into 
their daily lives .. 

Residents can be reached through a variety of means, such as radio, print, and billboard 
advertisements; presentations at community meetings; the placement of materials at 
public counters; the news media; radio public service announcements; and school 
education programs that turn children into their parents' "teachers." Colorful, non
traditional formats for presenting educational materials will make them more visible amid 
the clutter of literature every resident receives and discards on a regular basis. 

Many residents have grown very familiar with a variety of environmental messages and 
have made BMPs such as recycling, and the proper disposal of household hazardous 
waste, a regular part of their cleaning routines. The Stormwater Program can build upon 
this ingrained impulse to "do the right thing" by incorporating messages from these 
educational programs into its outreach materials. Most often, environmental messages 
regarding disposal of materials directly translate to the best management practices for 
stormwater pollution prevention. 

Business Audiences 

Orange County's business audience includes owners, managers, employees, and 
customers of industries and businesses of all sizes. It is imperative that all of these 
people understand the penalties of polluting behaviors. However, the Stormwater 
Program's campaign will be more effective-and compliance more readily achieved-if 
the Stormwater Program focuses on the "carrot" rather than the "stick," and if the County 
is perceived as a partner/facilitator rather than as an enforcer/punisher. 

The best incentives/rewards that the Stormwater Program can offer to compliant 
businesses is publicity. Through the Stormwater Program's newsletters, media releases, 
and certifications-as well as through formal recognition from the County Board of 
Supervisors and/or city councils-the Program can "promote" to the public those 
companies that employ environmentally sound practices in all of their business activities. 
And by educating the public to favor such companies, the Stormwater Program can create 
a popular force that uses monetary incentives to convince companies to follow the 
recommended BMPs. 

A second essential strategy that will enhance compliance is to include representatives 
from each of the audience categories in the development stage of the campaign to help 
refine the message and outreach strategies. Not only will this create early "buy-in" from 
business audiences, but the Stormwater Program will also gain a far better understanding 
of specific issues involved and will thus be able to create a more workable set ofBMPs. 
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With the help of these groups, the Stormwater Program will also discover the most 
effective ways to communicate the BMPs to different business operators. 

The Stormwater Program can reach large and/or established industry and business 
audiences through their respective associations' newsletters and meetings-as well as 
through their customers. But mobile industries-like auto detailers, construction 
companies, surface cleaners, and carpet cleaners-can be a challenge to reach with 
educational messages. This is because of the diversity of the industries, their transient 
operators, cultural and educational differences, language barriers, and the additional 
effort and expense that may be required for some of these industries to implement the 
BMPs. 

The people most able to persuade mobile service providers to utilize environmentally 
friendly procedures in their operations are their customers; for service users have direct 
contact with members of the mobile industries and will be held liable for pollution that 
occurs on their property. Thus, educating the public, publicizing compliant businesses, 
and working with mobile business owners-along with their customers and suppliers-to 
develop specific, realistic BMPs as well as effective outreach materials, are the three 
primary strategies for creating compliance in this group of business owners. 

Recommendation #3: Create a Guidebook to Communicate Purpose and Structure 
for Outreach Campaign 

As the lead entity for public education under the Stormwater Program, the County of 
Orange has a nuinber ofresponsibilities. It must develop, implement, and measure an 
effective outreach campaign, and provide the cities with opportunities to implement this 
campaign at a local level, so that the widest possible audience can be reached in the 
shortest possible time through the most efficient and economic means. 

To achieve this ambitious objective, PSE recommends that the Stormwater Program 
create a comprehensive guidebook that describes the rationale behind-and the details 
of-every element of the campaign, from its unified look to its ultimate goals. The 
Stormwater Program's responsibilities, and the opportunities for cities to participate, 
should also be specified along with target audiences, timelines for implementation, and 
the means to measure the effectiveness of each activity detailed in the guidebook. The 
guidebook allows all cities to follow the long-term campaign and to anticipate the 
development of outreach elements by the County of Orange. This document provides a 
prototype for such a guidebook, and details a number of specific outreach activities 
directed toward the general public and business audiences. 

Recommendation #4: Use Existing Avenues to Reach Residents and Businesses 
Most Cost Effectively 

One of the most cost-effective ways for the Stormwater Program to deliver educational 
messages to Orange County residents and businesses is through existing distribution 
avenues. A vast number of networks currently feed information to the public and within 
communities. These outlets-including neighborhood block clubs, libraries, community 

L-4 

0012430



events, health inspection visits to businesses, animal registration mailings, and business 
associations-are identified in this document. 

In most cases, these outlets respond positively to requests for dissemination of 
educational information, through inclusion in mailings or newsletters, by placement at 
public desks, and/or by handing out materials or hosting speakers at meetings. This 
broad-based approach will reach a wide audience and use minimal Stormwater Program 
resources. 

Conclusion 

The health and well being of the Orange County population is critical to the economic 
success of the region. Effective stormwater public education-that motivates the 
population to change its behavior and reduce pollution of local waterways-is an 
essential step in maintaining the environmental quality of life for all residents. 

PS Enterprises commends the Orange County Stormwater Program for seeking to create a 
strategic and cost-effective long-term public and business education campaign that stays 
ahead of the regulatory process. It is our sincere belief that the document we have 
prepared will serve as an integral planning tool for the Stormwater Program to design and 
implement a model program that will dramatically influence the behavior of Orange 
County residents and businesses, resulting in a significant reduction in stormwater 
pollution. 
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II. What We Know 

Requirements 

The Orange County Stormwater Program (Stormwater Program) finds itself in a 
fortuitous position, compared with most other entities required to create and implement 
stormwater public education campaigns. The Stormwater Program is not "under the gun" 
of a court order; thus, it has much more latitude to create a campaign that meets the 
specific needs of the region and the Stormwater Program's internal goals. 

The Storm water Pro gram is the combined force of the County of Orange and all cities 
within Orange County-united to meet the requirements of three documents: the 
Drainage Area Management Plan; National Pollutant Discharge Elimination System 
Permits; and the Report of Waste Discharge. These documents govern what stormwater 
public outreach efforts the Stormwater Program will implement. 

As the lead entity for public education under the Stormwater Program, the County of 
Orange will prepare and submit public outreach goals for inclusion in these reports, on 
behalf of the Stormwater Program. An integrated long-term (at least five year) public 
outreach strategy is critical to ensure synergy among all outreach efforts. 

The Stormwater Program must fulfill requirements both broad and specific. PS 
Enterprises (PSE) has analyzed the public education sections of the documents listed 
above and has determined that, as the lead entity for public education under the 
Stormwater Program, the County of Orange is committed to: 

• Coordinating a countywide public awareness campaign; 
• Informing the community about the origins and causes of non-point source pollution 

and its significant contribution to water quality impairment; 
• Preparing and distributing a stormwater pollution brochure and poster; 
• Identifying and promoting behavioral changes that will contribute to controlling 

pollutants at the source; 
• Participating in joint outreach with other programs including, but not limited to, other 

municipal stormwater programs to ensure that the public is presented a consistent 
stormwater pollution prevention message; 

• Coordinating activities with other public information programs, such as water 
districts, sanitation districts, fire departments and community and environmental 
groups; 

• Creating a message that includes more recognizable environmental issues, such as 
recycling, proper disposal of chemicals, reducing the waste of water, littering, 
pollution of coastal areas, etc.; 

• Developing and disseminating Best Management Practices (BMPs) guidelines for 
specified activities not otherwise regulated by any agency (mobile pavement pressure 
washing, mobile vehicle maintenance, carpet cleaners, restaurant floor mat cleaning, 
commercial landscape maintenance, pavement cutting for utilities, etc.); 
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• Developing public education materials to encourage the public to report illegal 
dumping from residential, industrial, construction and commercial sites into public 
streets, storm drains and other water bodies; 

• Incorporating stormwater pollution features into Orange County Fair booths, 
community fair booths, and speaking engagements; and, 

• Continuing the household hazardous waste outreach program. 

This PS Enterprises report reviews the processes necessary to prepare for and meet these 
requirements and, in many cases, includes recommendations for outreach activities. 

Outreach to Date 
The County of Orange has a significant household hazardous waste collection program 
and a used oil recycling outreach program, both of which deliver messages that directly 
affect the volume of pollutants that end up in the storm drain system. 

The educational component of the Orange County Stormwater Program is in its infancy. 
The Stormwater Program has developed a brochure and implemented many outreach 
activities and, in some cases, individual cities have developed their own stormwater 
outreach materials. Past Stormwater Program outreach efforts include: 

• Distribution of Public Service Announcements (PSAs) to local cable and public 
television stations and movie theaters; 

• Distribution of three brochures: The Ocean Begins at Your Front Door, Preventing 
Sea Sickness and Do You Know Where the Water in Your Storm Drain Goes? to the 
general public through interest groups and libraries; 

• Production of a 30-minute educational video, "The Ocean Begins at Our Front Door"; 
• Staffing booths at community outreach events, including the Orange County Fair, the 

Earth Day Fair, and the Beach Clean-Up Days; 
• Coordination of clean-up events in partnership with the Harbors, Beaches and Parks 

Function; 
• Placement of stormwater related articles in the County's Floodline newsletter; 
• Presentations to interest groups; 
• Presentations on the stormwater mandate and the Stormwater Program at business 

workshops and seminars; 
• Participation in the Statewide "Pollution Prevention Week"; 
• Development and distribution ofBMP guidelines to automotive service centers; 
• A Hotline for receiving questions and requests for materials; and, 
• Conducting a Stormwater Pollution Prevention and Flood Awareness Public Survey 

as part of the 1994 Orange County Annual Survey. 

(A review of these outreach efforts will be included in Section V, along with 
recommendations for future activities.) 

While the Stormwater Program's outreach efforts to date have most likely increased 
public awareness of stormwater pollution, they are only discrete elements. The 
Stormwater Program must plan a comprehensive outreach campaign to ensure its 
message is appropriate, consistent, and delivered in the most cost-effective manner. We 
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will suggest, among other strategies, that the Stormwater Program develop its own "brand 
name" that will help deliver an integrated message to its residents. 

This document builds upon the Stormwater Program's public outreach efforts to date, 
providing an approach to a long-term cost-effective strategy for a targeted stormwater 
public education campaign, with easy-to-implement elements. 
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III. Measuring Effectiveness 

This section will review research to date and recommend effective methods, frequencies, 
survey questions, etc. that could be used to evaluate the success of the Storm water 
Program's public and business education strategy. 

We will: 

1) Review the results and methodology of the 1994 Orange County Stormwater 
Pollution Prevention and Flood Awareness Survey conducted by Mark Baldassare 
and Cheryl Katz of the University of California, Irvine. (Note: the information 
gathered in the survey regarding flood awareness, while somewhat relevant, will not 
be considered or evaluated here.) 

2) Offer an overview of the options/tools for measuring effectiveness for a countywide 
campaign, as well as specific activities. 

3) Deliver recommendations for future measurements, including methods, frequencies, 
and questions. 

Review of the Results and Methodology of the 1994 Survey 

Results 
The Stormwater Pollution Prevention and Flood Awareness Survey conducted as part of 
the 1994 Orange County Annual Survey offers a good general baseline of Orange County 
residents' awareness of general stormwater and flood issues. However, due to its brevity 
and general nature, the survey does not give as clear a picture as might be wished of 
residents' awareness of the problem of stormwater pollution or the effectiveness of 
outreach efforts in Orange County. 

For example, some of the information gathered about whether or not Orange County 
residents have seen various stormwater outreach vehicles (i.e. PSAs, brochures, curb 
stenciling) may not necessarily be a fair judgement of the effectiveness or ineffectiveness 
of those message vehicles, or the overall outreach effort's success or failure. 

The finding that knowledge about stormwater pollution tends to increase with exposure to 
public service announcements and storm drain stenciling points to the positive effect that 
certain educational vehicles can have on public awareness, although exposure to the 
brochure did not necessarily accomplish the same result. 

The demographic patterns revealed by the survey-older, better-educated, higher-income 
Anglo and South County residents are more knowledgeable about stormwater pollution 
prevention than young, non-Anglo, lower-educated and lower-income earning 
residents-are not as revealing as they may seem. It would be helpful to further 

L-9 

0012435



distinguish the awareness levels among demographics in order to better define target 
audiences and develop more suitable messages and/or educational vehicles. This 
approach will be discussed later in this section. 

Although it is expected that the next public survey will indicate that public knowledge 
has increased, the 1994 survey is no longer relevant enough to use as a base for 
evaluating the effectiveness of the Stormwater Program's outreach to date, nor for 
planning the next steps for an outreach campaign. The survey's conclusion that nearly 
half of Orange County residents ( 44 percent) believe that the storm drain system and the 
sewer system are the same indicates a need for an increase in public knowledge of the 
difference before the Stormwater Program can expect widespread behavior change. 
PSE's experience in stormwater education has taught us that people must first make the 
distinction. Then they can be taught how to change their behaviors. 

The next public survey will have one of two outcomes: 

I. A minimal increase in public knowledge, which will require additional intensive 
focus on storm drain system-related messages; or 

2. A significant increase in public awareness, which will facilitate a shift into messages 
that stimulate a change of behavior toward storm drains. 

If the former occurs, we expect that a follow-up survey 2 ~ years later, after residents 
have received the basic "there's a difference" message, will indicate a shift into the latter. 
We provide a more detailed analysis of appropriate message shifts in Section IV. 

Methodology 
The methods used by Baldassare and Katz to conduct and analyze the 1994 Orange 
County Annual Survey were certainly in line with public opinion survey methodologies. 
Because the stormwater and flood awareness survey was only a portion of a much larger 
survey, the number of questions regarding stormwater awareness was minimal. 
Therefore, the information gathered regarding stormwater awareness, etc. is basic 
background information, which indicated general trends versus more quantifiable results. 

In addition, the specific questions used in the survey focused solely on the level of 
knowledge about the stormwater system and experience with outreach materials. A new 
survey can be expanded to both gauge residents' level of knowledge, and to review 
polluting behaviors and cross-reference those with demographics to define target 
audiences. While this technique means more work and is more expensive, it will position 
the Stormwater Program for a much more effective outreach campaign by allowing funds 
to be directed to areas that can have the most effect. (Samples of questions used in this 
technique are included in the Recommendations section below.) 

Options/fools for Measuring Effectiveness 
The California Best Management Practices (BMP) Handbook defines "non-conventional 
monitoring" as the enumeration of some quantity other than water quality data to infer 
pollution reduction or water quality improvement. Examples cited include surveys of 
public opinion to demonstrate increasing environmental awareness, monitoring of the 
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amount of used oil being delivered to household hazardous waste collection centers, etc. 1 

This section reviews many options for "non-conventional monitoring" tools to ensure and 
measure the success of a public education campaign. 

The following tools can be adapted to measure the effectiveness of an entire campaign or 
specific outreach activities, based on the frequency of delivery and the emphasis. It is 
important to note that most tools can be used both before and after outreach. By using 
many of these techniques before, the specific outreach strategy and target audiences can 
be defined, and messages can be tailored to most effectively reach the target audiences. 
Using these techniques after an outreach campaign/activity can provide data that 
determines how effectively the campaign or activity increased knowledge and/or changed 
behavior. 

The keys to a successful long-term, complex issue-oriented public outreach campaign 
are: 

1. Knowing your audience; 
2. Developing your messages and outreach activities based on motivators; 
3. Monitoring and evaluating success as you go; and, 
4. Refining messages and/or the target audience(s) as needed. 

Surveys 
Public opinion surveys are a widely recognized tool for measuring the quantitative 
effectiveness of .a public outreach campaign, such as a countywide stormwater education 
campaign. Their effectiveness as a measurement tool, however, varies greatly depending 
on the frequency of their use, the questions asked, how those questions are framed, and 
how they compare to "benchmark" data. 

Surveys before, during and after a five-year campaign will be critical for developing and 
maintaining an effective public outreach campaign. However, if the survey tool for each 
is not almost identical, data collected cannot be evaluated effectively, and must be 
considered "untrustworthy." To this end, the specific questions used in the survey must 
be designed based on the goals for all five years of the campaign. 

Obviously, public opinion surveys can be conducted in a variety of ways, but the most 
efficient, cost-effective, statistically reliable data collection method is a telephone survey. 

Other Measurement Tools 
A variety of other tools are available to measure the effectiveness of the overall campaign 
and/or specific campaign activities. 

Focus Groups 
While focus groups are not a great tool for measuring effectiveness, they are an excellent 
tool for effective campaign or activity planning. As mentioned previously, gathering data 
before developing outreach efforts can make the outreach exponentially more effective. 

1 Drainage Area Management Plan, Section 5.2 
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Because information regarding the stormwater system and behavior changes is relatively 
complex, how such information is delivered becomes very important. The right data will 
help shape the message/materials/activity/campaign to ensure the information delivered 
makes sense and makes the public care about the message. The data required for this 
development process includes: the demographics of an identified target audience 
(including language preferences), what motivates the audience, and the issue-related 
vocabulary that most effectively delivers the message. 

Focus groups provide an excellent forum for collecting this information. Focus groups 
are generally 1-4 hour group "interviews" (participants are paid for their time). The 
group setting allows the interview to turn into a discussion, which provides more honest 
and candid information regarding public perception of the issue at hand. These sessions 
are usually planned by a research specialist and run by a professional moderator, to guide 
discussion and ensure the most effective use of the participants' time. These sessions are 
often videotaped or conducted in a facility with a one-way mirror so the client can watch 
the participants interact. To ensure the information collected is valid on a regional level, 
it is often necessary to conduct two to four focus groups. Conducting multiple focus 
groups also allows for language-specific sessions. 

Focus groups can help the Stormwater Program develop an overall campaign or outreach 
activities tied to pollutant-related behaviors, i.e. illegal dumping, or pesticide application. 
This research technique includes a general discussion of the issue and a review of 
proposed materials/messages/themes with responses from participants. 

Intercept Interviews 
This alternative survey tool is usually conducted in a public area, such as a shopping 
mall. Survey participants are selected based on specific demographics, and are simply 
approached in a public place and asked for a few moments of their time. Most intercept 
interviews are actually conducted in a separate room adjacent to the public space and 
interviewees are given $5-10 for participating. 

While these face-to-face interviews are often more expensive than a telephone public 
opinion survey, they provide a great opportunity to test sample outreach materials. For 
example, if the Stormwater Program is creating a print advertisement and wants to make 
sure the public is getting the ad's key message, it can be presented in an intercept 
interview along with several other print advertisements (for other items/campaigns). The 
interviewer then asks questions to determine how memorable the advertisement is-how 
well it cut through the clutter of competing ads-and how well it is received. 

While focus groups are appropriate for researching approaches to a campaign strategy, 
intercept interviews are most effective for soliciting comment on a selected outreach 
strategy. However, one-on-one intercepts do not provide the benefit of a group 
discussion. 

Water Quality Measurement 
Stormwater quality testing can help indicate a change in behavior (such as a reduction in 
the improper disposal of a pollutant) resulting from a public education outreach program. 
However, because of the inherent variability of stormwater quality-based on the 
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diversity of activities/conditions that affect water quality, including sewage leakage and 
weather conditions-any data collection must be extensive, to provide statistic validity. 

If the Storrnwater Program implements a small, area-specific targeted outreach campaign 
responding to the detected presence of a select pollutant, water quality measurement 
could be used to evaluate the effectiveness of these outreach efforts. However, to obtain 
statistically significant water data, a large number of samples would need to be collected 
many times a day over a period before, during and after the outreach campaign. 

When using water quality as a measurement tool for evaluating a regional multi-year 
campaign, a large number of samples must be collected over a number of years before, 
during, and after the campaign-to obtain statistically significant water quality data. 

Activity-specific Goals/Measurement 
Because of the length of time between public surveys, it is important to build 
measurement tools into every outreach effort. This method not only provides specific 
feedback for each activity rather than a general set of results on a three-year basis, it also 
provides almost immediate justification for continuation of an activity. Please note, 
however, that while this type of measurement usually has no additional cost, it does not 
provide statistically valid data regarding a shift in public perception/knowledge. 
Examples of this type of measurement process include: 

• Measuring shifts in quantity of calls to the hotline or Website hits. This is an 
excellent measurement tool for an outreach activity designed to ask the public to 
report information to the hotline/Website or to encourage the public to use the 
hotline/Website for obtaining additional information. Tracking the number of 
calls/hits provides quantitative data about the effectiveness of the related activity. 

• Measuring a direct change in behavior by visual indicators. This is often not an 
option, due to the "invisible" nature of many pollutants, such as automotive fluids and 
pesticides. However, for a targeted outreach activity such as illegal dumping or trash 
abatement, it may be possible to team up with catch basin cleaning crews to track a 
reduction in the amount of waste/trash ending up in catch basins and gauge the 
outreach activity's effectiveness. 

• Telephone surveys. Full-scale public opinion telephone surveys are costly. However, 
smaller targeted telephone surveys can provide valuable information regarding a 
particular target audience. These are helpful in developing outreach activities for 
specific industries, community issues, or other targeted sub-groups. 

• Distribution and collection of questionnaires. Questionnaires given out after 
presentations can measure participants' retention of the information provided during 
the presentation as well as comment on the campaign in general. A questionnaire 
could also be used on a Website. The agency distributing this questionnaire may 
offer some incentive (i.e. participants will be sent campaign magnets) to ensure that 
participants complete the survey. 
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• News clippings. Measuring of the amount of media coverage (column inches, 
minutes of air time) in an area provides anecdotal information about the effectiveness 
of outreach efforts if media relations is one of the active components of the activity. 

In conclusion, the most important aspect of designing an effective and useful system of 
evaluation and measurement is the creation of measurable goals before the onset of any 
campaign/activity. (The approach for setting goals will be addressed in Section IV.) 
This preparation is the only means through which one can prove the ultimate success of 
outreach efforts and, in turn, the return on investment of public funds. 

Recommendations for Future Measurements 
A more extensive series of public opinion surveys, designed solely for use in conjunction 
with the Stormwater Program's five-year public outreach campaign, will provide data to 
define baseline awareness (setting benchmarks) and target audiences. It will also enable 
the Stormwater Program to measure the campaign's effectiveness in mid-stream (at the 
2Y2 year mark), and better quantify and evaluate results at the end of the five-year 
campaign. 

Each of the three surveys (before, during and after) should have a consistent set of 
questions to measure overall awareness. The surveys conducted at the halfway point and 
at the end of the campaign should also contain sufficient questions to help determine 
whether the campaign ( or a particular outreach activity) is effective, but also how and 
why it is effective. These findings will help the Stormwater Program validate any 
necessary changes during the campaign and/or to make changes for a subsequent 
campaign. 

The following are recommendations for questions to be included in the next series of 
public surveys to help identify audiences, messages, and even the vehicles for message 
delivery. While these are recommendations, please be aware that research specialists 
usually write questions using specific language to avoid confusion or leading questions. 
To this end, most of the questions below should include answer options such as "strongly 
agree, agree, no comment, disagree, strongly disagree" or a set of possible answers 
related to the specific question. 

PS Enterprises recognizes that public opinion surveys increase in cost based on the 
number of questions asked. The following list covers the ideal information to be 
collected in a stormwater public education survey. This list should be modified to reflect 
the available budget and the Stormwater Program's goals for a public education 
campaign. Specific recommendations for ranking these questions for use in a shorter 
survey are included below. 

To gain a better understanding of the general public's current level of awareness, PSE 
recommends including (not necessarily in this order): 

The first three questions in the 1994 survey (because a baseline exists): 

I) Agree or disagree: The storm drain system and the sewer system are part 
of the same underground system. 
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2) Agree or disagree: The water and other substances that flow through the 
storm drain system are tested and filtered to remove wastes before they are 
discharged from the system. 

3) Agree or disagree: It is illegal for anyone to throw, dispose of or allow 
anything other than rainwater into the storm drains. 

4) A question that asks if they know the purpose of the storm drain system. 

5) A question that asks if they know where water from storm drains ends up. 

6) A question that determines their level of concern about generic problems 
facing Orange County, such as air pollution, traffic congestion, crime, the 
quality of education, racial tensions, water supply and quality, unemployment, 
etc. 

7) A question that asks if they have ever heard of the problem of stormwater 
pollution and, if yes, what they heard (in a few words). 

8) A subsequent question that asks where they heard of stormwater pollution. 
(The possible answers for this question should include brochure, a friend, 
radio announcements, television announcements, curb stenciling, news 
articles, radio/television news stories (local and national), community events, 
etc.) 

9) A question that asks if they think the waters of Newport Bay and along the 
beaches of Orange County are polluted. 

To gain a better picture of the general public's current level of understanding, PSE 
recommends including (not necessarily in this order): 

I 0) A subsequent question that asks, assuming there is a pollution problem in 
Newport Bay and along Orange County's coast, what the major contributors 
are, such as: industry, littering on streets, construction, boaters, etc. 

11) A question that asks what they think are the possible pollutants. 

12) A question that asks their level of concern for the following consequences of 
stormwater pollution: harmful to fish and marine wildlife; a health problem 
for humans who swim or bathe in the water; a health problem for surfers only; 
a health problem because fish is unsafe to eat; clogged catch basins cause 
neighborhood flooding; clogged catch basins cause foul odors; clogged catch 
basins attract vermin; and clogged catch basins are unsightly. 

13) A question that asks their level of concern about the following items that may 
end up in the storm drain system, such as paint, leaves, litter, car wash runoff, 
motor oil, swimming pool water, pet waste, etc. 
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To gain information that can be cross-referenced with demographics to determine target 
audiences and motivators for behavior change, PSE recommends including: 

14) Standard and non-standard demographic questioning including: 
• Age range 
• Ethnic group 
• Level of education 
• Preferred language for written information 
• Household income range 
• Gender 
• Marital status 
• Years as an Orange County resident 
• What type of residence they live in (single-family 

house/condo/apartment/etc.) 
• Number of people in household 
• Number of children and age ranges 
• Zip code 

15) A question that asks how frequently they go to the beach or the ocean and in 
what activities they participate at the beach. 

16) A question addressing several general lifestyle attitudes: health, exercise, 
environmental consciousness, community participation, financial pressure, 
etc. 

17) A question that asks where the respondent gets their information about current 
events and issues affecting Orange County: local TV news (list of stations); 
local newspapers (list of papers); radio programs (list oflocal radio stations); 
local magazines or periodicals (list of magazines/periodicals); the Internet 
(prompt for sites). 

18) A question that asks if the household has: an automobile (how many), a 
dog/cat/horse (how many), a garden, a lawn, or an abundance of wild animals 
in its vicinity (what kind). 

19) As applicable, a question that asks if they perform the following tasks at 
home: auto repair (oil change), auto washing, gardening, application of 
fertilizers and pesticides, lawn mowing. 

20) A subsequent series of questions regarding the interviewees' water quality 
related behaviors for these activities. 

21) A question regarding their willingness to change polluting behaviors if they 
knew they were polluting. 

22) A question that asks them what would motivate them to correct their polluting 
behavior. 
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23) A question regarding their willingness to stop someone else from polluting. 

While this list covers all areas that would support the development of an effective 
campaign, we understand that a 23-question survey will be costly. To that end, we have 
narrowed this list for use in smaller surveys (5 or IO core questions). A five-question 
survey should include questions 1, 2, 5, 10, and 12. A ten-question survey should include 
questions 1, 2, 3, 5, 6, 7, 8, 10, 12, and 13. These core questions will provide a good 
understanding (baseline) of current public awareness levels, which will allow for 
appropriate message development and for measurement of shifts in knowledge base. 

Most of the questions we have dropped seek audience and behavior specific information 
(questions 14 through 23). Those questions are particularly helpful for defining the 
specific segment of the general public audience that is most likely to change its behavior 
and for measuring changes in behavior over time. Given the Stormwater Program's 
current goal of delivering a broad-based public outreach campaign at a reasonable cost, 
we feel the latter questions are not as crucial. 

Finally, a public survey is a limited tool, if used alone, for gauging the success of discrete 
tactics, because the length of time between surveys means it only measures the success of 
a campaign as a whole. Therefore, in addition to a public survey, PSE strongly 
recommends the incorporation of at least one activity-specific goal/measurement for each 
activity within the campaign. As noted above, this strategy will provide timely feedback 
specific to each outreach effort. 
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IV. Building a Campaign 

As mentioned above, base research is fundamental to building an effective public 
education campaign. We recommend the following approach to building a campaign, but 
note that this is a flexible tool, adaptable to accommodate the results of the Stormwater 
Program's next public survey. 

The graphic below presents a universal formula for developing and implementing 
outreach campaigns. This formula can be applied for a multi-year comprehensive 
outreach program or a short targeted outreach activity. Not only does this formula 
illustrate the step-by-step planning process, it also serves as a tool for quickly identifying 
the current stage of development for any program/activity. The following sections 
describe the stages represented here. 

Universal Formula for an Outreach Campaign 

Identify Problem/Issue 
Requiring Response 

Set Goals and Identify 
Relevant Baselines ._ ______ ..... ~ 

Identify Target 
___ ___. Audience(s) 

--------------------- ._ _________ _. 

.__M_a_ke_A_d.,.ju_s_tm_e_nt_s _I~~·,.,., ..[I. 
.,._. \. ,'- ',,,. Determine Motivators 

~----ml--~ '- ··,.,,, and Current Level of 

I I , ·,,,,,, Knowledge for 
Measure Effectiveness , , 

. • '- ·· .. ,.,,,, Target Audience 

Conduct Outreach 

• Test Materials 
(Optional) 

" ' " 

~ ,--------,. 

Develop Goals 

Create Outreach 
Materials 

" " ' "· ' " 

'·,,;. .----------. 

" ;,s 
Develop Outreach 

Strategy 

Develop 
Key Messages 

Test Messages 
(Optional) 

While research provides quantitative baselines from which to launch campaigns, 
campaign goals based on the research data will keep a campaign on track. For Orange 
County, where requirements are based on goals set by the Stormwater Program, rather 
than by court order, well-planned goals are as valuable as research results in evaluating 
success. 

All goals must be realistic and they must be based on information that can actually be 
collected. The more current data available for inclusion in goals the better, as this will 
provide an almost quantifiable measurement of effectiveness. 
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PSE recommends that the Stormwater Program's campaign goals address both expected 
achievements and more general regional improvements. In addition, as mentioned in the 
Activity-specific Goals/ Measurement segment above, it is important to develop goals for 
each outreach activity before implementing the activity, as these goals become a tool to 
measure the success of each outreach activity. 

We suggest these approaches for determining goals: 

Sample general goals for the campaign: 

• Increase awareness of the storm drain system and stormwater pollution among the 
general public. 

• Increase awareness of polluting behaviors and motivate the public to shift to pollution 
preventing behaviors. 

• Implement a cost-effective outreach campaign by leveraging funds with other public 
information outreach programs in the region. 

Sample general goal for a targeted activity: 

• Develop BMP materials and conduct a targeted outreach activity for mobile auto 
detailers. 

• Develop BMP materials and conduct a targeted outreach activity to reduce nitrogen 
and phosphorous compounds reaching a targeted water body (e.g. Newport Bay) from 
identified sources. (Obviously, this type of activity would need to be based on 
specific scientific data that identifies pollutants and their possible sources.) 

Sample specific goal for an increase in public knowledge: 

• Decrease the percentage of the population that agrees with the statement "The storm 
drain system and the sewer system are part of the same underground system" from 
XX percent to XX percent. 

Sample specific goal for a targeted activity: 

• Increase the number of illegal dumping reports to the Hotline by XX percent. 

Identify Target Audiences 
To effectively build and implement a long-term outreach campaign, the Stormwater 
Program must identify target audiences based on regional stormwater quality issues and 
public opinion survey results. Clarifying target audiences will allow the Stormwater 
Program to develop messages and outreach activities that incorporate the behaviors and 
motivators specific to each audience. 
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As discussed in Section III and based on available funds for strategy development, the 
Stormwater Program may elect to conduct an extensive initial public survey that not only 
determines the level of public knowledge regarding storm water pollution, but also begins 
to delineate different demographic sub-populations based on their polluting behaviors. 
This research technique would identify those most likely to pollute, the type of pollution 
caused by different sub-populations, and those most likely to change their behavior. 
While this approach would be most effective in clearly identifying the most beneficial 
populations to target with outreach, it is significantly more expensive. 

If the Stormwater Program chooses not to pursue that research approach, an alternative 
option is to select audiences based on obvious sub-group characteristics. The two main 
audience categories are the general public and businesses. This section offers a brief 
description of all sub-groups (identified based on their specific influence on stormwater 
pollution prevention) and possible avenues for reaching each sub-group. PSE 
recommends selecting target audiences at the sub-group level before developing outreach 
activities. It will be important to review the languages in which to best reach these 
audiences before preparing outreach materials. 

Furthermore, if the Stormwater Program chooses this less-costly approach, it will be 
beneficial to incorporate some of the other research tools described earlier to learn more 
about the target audiences and prepare the most effective outreach activities. 

While the following information is a comprehensive set of possible sub-groups, it should 
be used as a series of suggestions rather than a checklist. 

General Public/Residents 
Outreach to this broad audience will be effective if used as a support mechanism for 
targeted outreach efforts. Such a general approach would also be applicable if the 
Stormwater Program seeks to increase the general public's knowledge of the storm drain 
system. (If the Stormwater Program seeks specific behavior changes, outreach to an 
audience this broadly defined is not the most cost-effective.) Also, as a support 
mechanism, this broad approach will reach the neighbors of the pet owners, homeowners, 
personal auto maintainers, etc. Community "watchdogs" exist in every neighborhood, 
and they will help reinforce messages delivered to specific audiences. 

Residents can be reached through advertisements (radio, print, and billboards), 
presentations at community/neighborhood meetings, canvassing to talk to residents, 
placement of materials at public counters (libraries, city/county agency desks, community 
centers), and radio and television PSAs. These options are discussed in more detail in 
Section V. 

Residents with Children 
This audience provides a bit more focus than the General Public group, in that these 
residents are more likely to respond to messages regarding the possible effects of 
stormwater pollution on children. In addition, they are more accessible because they 
have children who can bring the message home. The school system is an excellent 
avenue for reaching these residents, either by creating educational activities for children 
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who, in turn, bring messages home to their parents, or for direct distribution of materials 
to students to take home to their parents. 

Homeowners 
This audience provides a bit more focus than the General Public group, in that 
homeowners are responsible for maintaining their homes and yards. This group is the 
most logical audience for messages regarding home repair (painting, etc.) and yard care 
(fertilizer, pesticide, and green waste). 

Pet Owners 
All pets in the county should be registered with the Orange County Health Care Agency. 
This provides a great opportunity to strategically target pet owners through the mail. The 
Stormwater Program can collaborate with pet supply stores to provide space for point-of
purchase displays, or to distribute flyers to customers. In addition, the Stormwater 
Program should add pet-related events to the list of events in which it participates. 

Product-related Audiences 
A significant amount of stormwater pollution is caused by specific products such as 
fertilizers, pesticides, paint, motor oil, other automotive fluids, and automotive cleansers. 
Two cost-effective options exist fi:ir targeting the users of these products: partnerships 
with product suppliers for specific product labeling (neck-hangers, tear sheets) regarding 
the safe use/disposal of the product; or partnerships with the automotive and home-repair 
stores that sell these products to place point-of-purchase displays. 

School Children 
As mentioned earlier, school children are an effective mechanism for reaching the 
residential community. Not only do they "police their parents" when they learn about 
pollution prevention, these young people are the future of Orange County. Their 
purchasing decisions will have a huge effect in only a few years. Their future decisions 
as homeowners will have fewer harmful effects if they are given a solid foundation of 
environmental stewardship. 

Obviously, this sub-group can be reached through the schools. How they are reached, 
however, requires more planning. Simply distributing curricula to schools is not very 
effective, because teachers are already overwhelmed by the amount of information they 
need to teach students. A more effective approach might include developing a school 
activity that the Stormwater Program brings to each school, or partnering with an existing 
school activity such as the Municipal Water District's "Ricky the Raindrop." The 
Stormwater Program could also offer workshops for teachers, teaching them how to most 
effectively incorporate stormwater-related environmental messages into their lesson 
plans. 

Businesses 
As with the general public, outreach efforts to the business community will be most cost
effective if they are specific to sub-groups/industries. Delivery of general messages 
(such as promotion of the county and city water quality ordinances) will be effective only 
as a support mechanism for industry-specific outreach activities. 
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The business sub-groups have sub-categories of their own. Not only must different 
industries be treated as different target audiences, but most businesses also have different 
levels of employees who need to understand stormwater pollution prevention. In 
addition, all businesses have customers who can influence the implementation of BMPs. 
The sub-groups are described below. 

Industries 
There are two main avenues for identifying target industries for stormwater education 
outreach. The identification should be based on the Stormwater Program's internal goals 
for business outreach. The first approach includes reviewing the major industry 
categories within Orange County, and cross-referencing this with the industries most 
often visited through the County and cities fire and health inspection programs. This 
cross-referencing for target industry selection is important because the most cost
effective general outreach campaign to businesses is probably the distribution of 
materials and BMP instructions through existing inspection programs. 

The second approach involves focusing business outreach on the industries that have 
been significant and consistent contributors to the degradation of water quality in Orange 
County. One such problem industry, already identified by the Stormwater Program, is 
the collective mobile businesses. Identifying target audiences based on the impact on 
water quality is usually more complicated, but can be made through interviews with 
stormwater staff who spend time responding to stormwater pollution incidents throughout 
Orange County. This focused approach often results in area-specific outreach, as many 
polluting industries are clustered in the same neighborhood. 

If the Stormwater Program cannot collaborate with inspection programs for business 
outreach, or wishes to supplement this outreach effort, many options exist. Many 
industries have business associations that provide an excellent avenue for reaching 
industry members, either through placing articles in newsletters, or presentations at 
association meetings. These outreach avenues are discussed in further detail in 
Section V. 

Mobile industries are a distinct sub-group, addressed in Section VI. 

Finally, PSE recommends conducting focus groups or telephone surveys with members 
of a target industry to discover how to reach that industry most effectively, and to 
discover appropriate motivators for BMP implementation. 

Business Owners/Managers/Employees 
Business owners are ultimately responsible for pollution leaving their properties and/or 
facilities. However, managers are responsible for the behavior of employees, and 
employees must understand BMP requirements so they can incorporate them into their 
daily activities. This information transfer is not always made in an employee training 
program and must be supplemented by outreach to all levels. For all outreach to the 
industries discussed above, PSE recommends supplementing any materials sent to 
business owners and managers with a simpler translation of the BMPs that can be easily 
understood by employees at most education levels. 

L-22 

0012448



Customers 
Customers can often be an important target audience for business outreach. Given the 
sheer number of businesses that provide the same service in any region, environmentally 
responsible businesses may draw additional customers from among residents with an 
environmental consciousness. Customers of these businesses should be targeted for 
outreach. 

Create a Unified Campaign 
As with any campaign, creating an easily identifiable "brand" for the Stormwater 
Program's outreach campaign is essential. This brand does not need to be educational, 
merely memorable and flexible. It should include a program name that serves as a 
graphic logo and sets the tone for all campaign outreach. 

A single brand "sponsoring" all outreach activities and on all campaign materials will 
help the public understand that all the information it is receiving is interrelated. The 
Storm water Program can increase the number of audience "impressions" if it is able to 
encourage the use ofthis brand in city-sponsored outreach activities/materials and by 
other internal environmental education programs (such as household hazardous waste and 
used oil). Unfortunately, the vast number of public education programs-delivered at the 
local, regional, state and federal levels, and by non-profit and for-profit corporations
each provide a slightly different message, often confusing the public. Linking regional 
and local efforts through a brand identity will help to build regional momentum for 
environmental stewardship. 

The County of Los Angeles has created such a brand, Project Pollution 
Prevention, recommended for use in all County and city environmental 
outreach programs. The Orange County Stormwater Program may explore 

PROJECT 

~ll~oJI\ 
PREVENTION 

the possibility of partnering with Los Angeles to use this brand for regional Aeo""'""'c"o1LosAngele, 
PARTNERSHIP 

unity. Radio advertisements placed by the County of Los Angeles reach 
some Orange County residents. These radio ads use Project Pollution Prevention as the 
program reference, rather than identifying the County of Los Angeles, as there is concern 
that the public responds less favorably to information coming directly from a government 
agency. 

However, the Stormwater Program may wish to develop its own brand, as the messages 
delivered by the two agencies and the target audiences may vary. 

Recommendations for incorporating messages from other outreach campaigns are 
included below. 

Prepare a Master Timeline 
We recommend creating a Master Timeline to ensure that educational messages are 
strategically delivered throughout this long-term campaign. This timeline will need to be 
created as specific outreach activities are outlined. 

The Master Timeline should be sketched out to ensure that activities overlap and the 
public is continuously being exposed to stormwater pollution prevention messages. In 
addition, some activities will reach the public more effectively if they are conducted 
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concurrently with other outreach. For example, a point-of-purchase campaign in 
automotive stores will be much more effective when integrated with radio public service 
announcements delivering automotive care messages. 

Determine Messages 
Effective environmental education follows a very simple formula: 

Awareness¢ Understanding¢ Action 

The components of this formula are straightforward: 

• Awareness-The knowledge that a problem exists. 
• Understanding-The development of a personal/human connection to the problem, 

both as part of the problem and part of the solution. 
• Action-The motivation to change personal behavior to minimize personal impact on 

the problem. 

While this formula seems rather elementary, it is a fundamental strategy for delivering a 
public education campaign. Because stormwater pollution is a complex issue, the 
transition through these phases is a bit slower than, say, a recycling campaign. The 
recycling message is simple, it requires one behavior change, and provides immediate 
personal reward. 

Stormwater pollution, however, is intangible. While residents may be aware of and even 
understand the problem, motivating them to change a behavior is more complicated. The 
lack of immediate "feel-good" connection to any behavior change (BMP implementation) 
requires strategic analysis of motivators specific to the target audience, as discussed in 
Section III. 

The data collected in the 1994 Orange County public survey does not illuminate the 
public's current perception of the problem. Without this information it is difficult to 
determine whether (and what percentage of) the Orange County population is in the 
"awareness" or "understanding" phase. Based on outreach efforts to date, and regional 
trends, PSE predicts that a follow-up survey will show that the Orange County's 
population is shifting from awareness to understanding. 

The next public survey will determine how the Stormwater Program should direct its 
public education campaign-awareness, or understanding. A survey conducted 2~ years 
into the campaign will provide critical information on the public's progress from 
awareness to understanding, and will allow for message revision as necessary. 

The following are examples of message content for each phase of education: 

• Awareness. Our rivers, bays, and coastal waters are polluted. 
• Understanding. Our daily human activities directly contribute pollutants to those 

waters. (What happens in Orange County's communities directly affects the 
waterways.) Human contact with these pollutants in the rivers, bays, and waterways 
can have adverse health effects. (PSE also recommends referring to the 
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health/aesthetic affects upon humans in inland communities too, rather than just near 
waterways.) 

• Action. Simple changes in daily routines can have a great effect on pollution 
prevention. Residents will have the power to take action after receiving the 
Stormwater Program's information on how to make a difference. 

When an outreach program has shifted into the action stage, it is important to carefully 
gauge public support of the issue to sustain the momentum for pollution prevention. 
Research has shown that if the public has made behavior changes for a cause, they are 
interested in learning about the progress made toward solving the problem. PSE suggests 
periodic reinforcement messages "thanking" the public for helping to improve the quality 
oflocal waterways. This is a supplemental, yet direct, "feel-good" reward. 

Integrating Other Environmental Program Messages 
Stormwater pollution prevention offers an excellent avenue for effectively building upon 
other environmental issues and messages the public receives through other programs. 

As mentioned, stormwater pollution is a complex issue and the public will be asked to 
adopt a plethora ofBMPs. The most effective way to incorporate other environmental 
messages is to use these messages to define the BMPs for stormwater pollution 
prevention. For example, residents should be encouraged to: 

• Recycle used motor oil; 
• Dispose of household hazardous waste (paint, pesticides, household cleansers, etc.) at 

a designated collection site; and 
• Recycle cans, bottles, paper, etc. 

The language/vocabulary used in these BMPs should mirror that used in the specific 
outreach programs with which they are associated. 

General Message Development Guidelines 
All messages, whether used at the campaign or activity level, should be based on the 
motivators and current knowledge base of the target audiences, as determined through the 
research methods discussed in Section III. 

When it is necessary to translate a campaign or activity message into another language, 
the message may need to shift focus to make it culturally applicable. Direct translations 
of messages created in English are often ineffective without incorporating cultural 
nuances. 

Business Outreach Messages 
Business education does not need to follow the formula above, as the motivation to 
change behavior usually is not based on a "feel-good" incentive. While the information 
included in the awareness and understanding phases, discussed above, is effective as 
background support, the message focus is different for businesses. While the most 
effective stormwater pollution prevention measures (BMPs) vary from industry to 
industry, the prime motivator for businesses to implement BMPs is the possibility of 
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economic benefits. To this end, any communication with businesses should highlight the 
following points: 

• Implementation ofBMPs incurs little or no additional cost; 
• Businesses are accountable under county and city water quality ordinances and these 

include penalties/fines; and 
• Customers will be more supportive of an environmentally responsible business. 

Businesses can promote their concern for the environment by posting BMP 
information in their workplace, when applicable, and by making sure that all 
employees use the BMPs. 
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V. Delivering a Campaign 

The preceding sections have reviewed, in detail, the planning elements necessary to 
create a comprehensive, effective outreach campaign. This section will build upon the 
Section IV discussion to prepare suggestions for delivering a long term, cohesive public 
education program. 

The County of Orange's Role as Lead Pennittee 
The 1993 Drainage Area Management Plan (Section 6.3.1) states: 

"The County of Orange will coordinate a County-wide public 
awareness program for the benefit of all co-permittees. This will 
be a regional public outreach program, addressing storm water 
quality problems and solutions applicable to all co-permitees. 
Individual co-permittees, at their option and expense, may 
choose to enhance the regional information to address specific 
storm water quality problems." 

As the lead entity for public education under the Stormwater Program, the County of 
Orange will be responsible for delivering all elements of the countywide campaign, 
including: 

• Defining the elements of the education campaign and determining outreach activities; 
• Developing and producing outreach materials for the campaign and related activities; 
• Implementing activities to reach the public and businesses through a variety of 

avenues; 
• Guiding cities through opportunities to participate locally in the countywide 

campaign; 
• Periodically measuring public knowledge and effectiveness of the countywide 

education campaign by conducting public opinion surveys; and, 
• Communication with cities at every stage of the campaign; 

The Cities' Roles as Co-Permittees 
Each city within Orange County will be encouraged to participate in the Stormwater 
Program's public outreach efforts. The resulting level of participation will vary from city 
to city and activity to activity. Possible areas for participation include: 

• Review of the Stormwater Program's proposed countywide outreach campaign and 
activities; 

• Implementation of the Stormwater Program's pollutant specific outreach activities on 
a local level; and, 

• Distribution of materials produced by the Stormwater Program. 

We will discuss participation opportunities in detail below (see Suggested Activities). 

In addition, some cities have demonstrated a commitment to stormwater public education 
by producing their own materials and conducting outreach programs. These cities will be 

L- 27 

0012453



encouraged to incorporate the "brand" and key messages from the countywide campaign 
to ensure the delivery of a unified campaign. 

The Public and Business Education and Outreach Guidebook 

Approach to Creating the Guidebook 
The Stormwater Program must structure the long-term public education campaign so that 
it can be easily implemented and so that cities can participate in campaign outreach 
efforts. To effectively communicate all plans for the outreach campaign, we recommend 
production of a Public and Business Education and Outreach Guidebook. This will 
outline all intended outreach activities, opportunities for cities to participate, and 
elements to be made available by the County-as the lead entity for public education 
under the Stormwater Program. 

This tool will become the "bible" for this outreach campaign, and a unifying document 
that helps the Stormwater Program deliver a cohesive and comprehensive public and 
business education campaign. The Guidebook should include the elements enumerated 
below. 

Elements of the Guidebook 
The Guidebook will need to provide enough information so that anyone who is unfamiliar 
with the Stormwater Program's outreach campaign will be easily able to understand its 
purpose, timing, goals and planned outreach. To that end, the following sections should 
be included in the guidebook. 

Introduction-Review of Unified Approach and "Look" 
Because this public education campaign will be the Stormwater Program's first formal 
delivery of a long-term guided outreach strategy, it will be important to review the 
development process. This introduction should provide an overview of the sections in the 
Guidebook, and a discussion of the need for a countywide integrated approach (message 
and timeline) to ensure the most effective delivery and receipt of public education 
messages. 

If applicable, this section should also introduce the Stormwater Program's campaign 
"brand" (Section IV), and should encourage cities to include this brand on any outreach 
materials they produce. 

Review of Goals 
This section represents the Stormwater Program's opportunity to formally outline the 
goals for a long-term campaign and its commitment to achieving them. The goals should 
be determined based on the criteria discussed in Section IV. 

Review of Target Audiences 
This section should review target audiences identified by the Stormwater Program for this 
campaign, reasons for targeting those audiences, and any related demographic 
information (and language requirements) for those audiences. Where available, this 
section should include specific data (from the public survey) regarding the current level 
of knowledge arid concern regarding stormwater pollution among these audiences. In 
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addition, this section should mention that specific outreach activities have been 
developed for each audience and are included in the Activities section of the Guidebook. 

At this time, the Stormwater Program is interested in pursuing an outreach campaign 
targeting the following main audiences, so they should be included in this section: 

• The general public/residents; 
• The general business community; and, 
• Mobile industries (discussed in Section VI). 

In addition, the Stormwater Program will target specific pollutant-related or regionally 
based audiences, as needed. To this end, the activities recommended in this section will 
include recommendations for adapting outreach to a narrower audience. 

Review of Key Messages 
As discussed in Section IV, the Stormwater Program will need to develop a key 
message/theme for each main target audience and for incorporation into all outreach 
activities. These messages should be based on survey responses regarding the current 
level of awareness and understanding, and identified motivators for behavior change. 

This section of the Guidebook should identify the key messages the Stormwater Program 
has selected, justification for the message selections, and a description of how they 
should be applied within this campaign. In addition, this section should provide 
examples for adapting the key messages to pollutant-specific or region-specific outreach 
efforts. 

• A generic example of a key message: All stormwater in Orange County drains to the 
ocean, without treatment. 

• A regional adaptation of this message: All stormwater in [community] drains to 
[local creek or water body], without treatment. 

• A pollutant-specific adaptation of this message: All stormwater in Orange County 
drains to the ocean, without treatment. So pick up your pet's waste, or you could end 
up swimming with it. 

This is a critical section of the Guidebook, as it will ensure that cities understand the key 
messages of the Stormwater Program's campaign so they can apply them locally. This 
countywide application will ensure that the public receives a unified message, and that all 
outreach efforts seek to shift public awareness in the same direction. 

Review of Strategy for Measuring Effectiveness 
We assume that the Stormwater Program will conduct a public survey to obtain a current 
gauge of public understanding of this issue before creating the Guidebook. Because this 
information will influence the key messages selected and the goals for public education, 
it will be important to include a summary of the research results in the Guidebook. This 
section should also identify the Stormwater Program's plans/timing for follow-up public 
surveys and any areas in which the Stormwater Program intends to use focus groups or 
informational interviews to test messages and materials. 
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In addition, this section should review the use of activity-specific measurement tools 
because these tools will be included under each activity described in the Guidebook 

Review of Master Timeline 
As discussed in Section IV, the Stormwater Program will need to prepare a Master 
Timeline to ensure that the timelines for implementing the activities described in the 
Guidebook will overlap. This section of the Guidebook should review the Master 
Timeline strategy and explain that each Activity-specific timeline integrates that Activity 
into a unified outreach program. 

Identify Activities 
While it may seem that this is the most important element of the Guidebook, the 
Stormwater Program can not ensure the most effective campaign without the preceding 
elements. It is extremely important that the preceding elements set the stage for the 
activities introduced in this section. The activities in this section should be grouped 
under the two major audiences-the general public and businesses. 

In presenting the activities to be implemented under this campaign, it is important to 
define the following areas for each activity: 

• Purpose: Why this activity has been included and what it seeks to accomplish. 
• Target audience: Who this activity will reach. This area should include an overview 

of how to shift this activity to a more specific audience (i.e. homeowners, auto 
owners, pet owners, or a region with a specific pollutant problem.) 

• Responsibilities of County: The specific steps/tasks the County of Orange will 
implement and the specific educational materials the County will use or produce (if 
applicable). These responsibilities will be carried out on behalf of the Stormwater 
Program. 

• Opportunities for cities to participate: Suggestions for local-level implementation of 
this outreach activity. This section should identify opportunities for coordinating 
with other environmental education or public outreach programs at the city level. 

• Timeline for implementation: The anticipated milestones for implementation of this 
activity. These milestones can be identified by calendar quarters rather than specific 
dates. 

• Tracking/measuring effectiveness (at the Activity level): Specific strategies for 
determining the success of outreach conducted under this activity. 

Suggested Activities 
The following sample activities have been created under the format outlined above. Most 
activities have been outlined generally, with recommendations for application to more 
specific audiences/purposes. This section details the following activities: 

General Public/Residents: 
• Activity I-Educational Materials 
• Activity 2-Hotline 
• Activity 3-Website 
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• Activity 4-Media Relations Campaign 
• Activity 5-Community Outreach Campaign 
• Activity 6---Advertising Campaign 
• Activity 7-Speakers Bureau 
• Activity 8-School Outreach 
• Activity 9-Partnerships with Internal County/City Agencies and Contractors 
• Activity 10---Participation in Events 
• Activity 11-Radio Public Service Announcement Campaign 

Businesses: 
• Activity I-Educational Materials 
• Activity 2-Business Association Outreach 
• Activity 3-Partnerships with Internal County/City Agencies 
• Activity 4-Hotline 
• Activity 5-Website 

The information provided below includes discussion of recommendations and 
instructions for including activities in the long-term outreach campaign. When including 
these activities in the Guidebook, the language will need to be revised to provide more 
informational descriptions of outreach plans and to include a specific timeline for each 
activity. 

Outreach Activities for General Public/Residents 

Activity I-Educational Materials 
Purpose: 
Educational materials are most influential if delivered to support public outreach efforts, 
rather than as stand-alone educational tools. They can communicate educational 
messages effectively if they are well-designed and the content is clear. To this end, we 
strongly recommend production of educational materials to support the Stormwater 
Program's long-term public education program. 

As discussed in Section IV, the key messages delivered in these materials will be most 
effective if they result from information gleaned in a public survey. While all materials 
should include a combination of stormwater pollution information and best management 
practices, the theme should reflect the public's current level of knowledge and 
motivators, to be identified in the public survey. All materials should also include the 
Stormwater Program's campaign brand and refer to the hotline and Website ( as available) 
for more information. 

When referring to behavior changes, we recommend stressing that these are simple things 
residents can do, with great benefits. Rather than using the term "best management 
practices," we recommend using "safe/good housekeeping practices" for any 
communication with residents. The language used to describe the safe practices should 
be straightforward-'just tell me what you want me to do and I will do it" is a common 
attitude among the public. 
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In addition, because the behavior changes necessary for stormwater pollution prevention 
are numerous and encompass a variety of activities, we recommend that the Storm water 
Program produce activity-specific materials (i.e. one for pet owners, one for auto 
maintenance, one for home owners) whenever possible. This will narrow down the list of 
activities a resident is asked to implement, which will make the shift to being 
"environmentally responsible" seem like less of a lifestyle change. 

The Stormwater Program currently uses three brochures, The Ocean Begins at Your 
Front Door, Preventing Sea Sickness and Do You Know Where the Water in Your Storm 
Drain Goes? These brochures each provide a good overview of the issue and 
recommended behavior changes, but the format and the volume of information included 
in each is a bit overwhelming. 

The traditional brochure format has been overused. Residents constantly receive 
brochures regarding a variety of topics, through the mail, at events, etc. We recommend 
producing educational materials in various sizes (pocket-size) and shapes (square) and of 
high graphic quality to make them stand out among the sea of brochures that residents 
typically receive. 

Posters can also be effective to reinforce key messages. We strongly recommend that the 
poster deliver the campaign's key message, with minimal other text. 

Videos can be effective if they are of high production quality and the style is comparable 
to a television program. In this era of "channel surfing," the public is quite comfortable 
with shifting attention quickly from topic to topic. The Stormwater Program's current 
video, "The Ocean Begins at Our Front Door," may be effective if used on a loop at an 
event or public counter. It may also be appropriate for distribution to teachers who 
request stormwater materials. Due to high costs, we do not recommend production of an 
additional video at this time. Public service announcements will be discussed under 
Activity 11 below. 

Target audience: 
The general public and pollutant specific segments of this audience. 

Responsibilities of County: 
• Work with graphic designer to create format for activity-specific handouts, posters, 

etc. 
• Prepare text for these materials. 
• Translate text, as necessary. 
• Share the mock-ups for the materials with cities and determine quantities to produce. 

(These quantities must be within a range approved by the Technical Advisory 
Committee.) 

• Print materials. 

Opportunities for cities to participate: 
• Review materials produced by the County and submit request for a specific number 

of copies. 
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Timeline for implementation: 
The public survey will provide valuable information for use in the development of these 
materials, so this activity must follow the survey. In addition, because these materials 
will introduce the Stormwater Program's campaign message and "brand," we recommend 
production of these materials before the campaign launch. 

Tracking/measuring effectiveness: 
The public survey will provide a good understanding of the public's current level of 
understanding and the most effective motivators for behavior change. While use of focus 
groups to test mock-ups for materials will enhance their effectiveness, it will not be 
critical if the materials are based on public survey data and produced by a high quality 
graphic designer. In addition, because the public's level of understanding of this issue is 
expected to increase over the course of this campaign, it will be important to update 
educational materials based on results of follow-up public surveys. Please refer to 
Section IV for a more detailed discussion of message development and progression. 

Activity 2-Hotline 
Purpose: 
Like educational handouts, a stormwater hotline will support most campaign outreach 
efforts by providing the public with a resource from which it can request more 
information or report a polluting activity. The Stormwater Program will need to 
determine if it will use one unified hotline or continue to reference the appropriate 
contact number for each city. We strongly recommend establishing and promoting a 
countywide hotline. As with the Stormwater Program brand, countywide promotion of a 
single stormwater hotline will lessen confusion among the public of who to contact to 
make a report or to request more information regarding stormwater pollution. 

At this time, the County of Orange and many cities operate hotlines with live operators. 
If, in the future, the County and cities decide to use automated answering services (not 
recommended), we strongly recommend that the tree of options is organized logically and 
is easy to navigate. In addition, the County and cities must be sure to respond promptly 
to caller requests (and follow up on reports made) to build confidence among users that 
the hotlines are effective. 

Target audience: 
Any resident exposed to any other educational activity in this campaign. 

Responsibilities of County: 
• Establish and maintain a hotline for public requests and reports. 
• Respond to requests and reports promptly. 

Opportunities for cities to participate: 
• Include the Stormwater Program's hotline number on all outreach materials. 

Timeline for implementation: 
This is a continuing activity because this mechanism will support all outreach activities. 
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Tracking/measuring effectiveness: 
We assume that all calls to the hotline are currently being logged. Because promotion of 
the hotline will occur in most outreach activities/materials, it will be important for the 
Stormwater Program to periodically review/chart the number of incoming calls to 
measure increased public use over the course of the campaign. 

In addition, if the Stormwater Program plans a specific outreach activity to increase the 
number of incident reports to the hotline, the number of incoming calls during that period 
should be measured against the number of calls received during the same period in 
previous years. 

Activity 3-Website 
Purpose: 
A Website will also support outreach activities by serving as a resource through which 
residents can obtain additional information and report polluting behavior (via e-mail). In 
addition, with the dramatically increasing use of the Internet as an information resource, a 
Website can function as a stand-alone outreach "activity." It will be important to 
promote the Stormwater Program Website in the following ways to ensure that residents 
can easily find it: 

• Register the site and all associated keywords with all search engines. 
• Conduct outreach to related groups/organizations to place links on all associated 

Website (i.e. the Long Beach Aquarium, local environmental groups, and Stormwater 
Program agencies). 

The site should be designed with up-to-date graphics and include the Stormwater 
Program "brand" to separate it from other government agency sites. The Stormwater 
Program should have a professional design the site as a stormwater public education tool 
rather than a prosaic description of the education program. Specifically, the site should 
be written for the general public and businesses who are interested in stormwater 
pollution-not Stormwater Program logistics. This will ensure that the site increases 
public understanding and motivates behavior change. 

Target audience: 
Residents exposed to the Stormwater Program's public education campaign through an 
outreach activity, and Web surfers seeking more information on stormwater pollution 
prevention. 

Responsibilities of County: 
• Select a host for the Stormwater Program's Website. 
• Prepare text for the site. 
• Work with a designer to create the site and include the text. 
• Register the site and all associated keywords with all search engines. 
• Conduct outreach to related groups/organizations to place links to all associated 

Websites. 
• Update messages and time-sensitive information as necessary. 
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Opportunities for cities to participate: 
• Provide a link to the Stormwater Program's Website on your city's Website. 

Timeline for implementation: 
Because of the increasing dependence on the Internet for information, we recommend 
creating this site as soon as possible. 

Tracking/measuring effectiveness: 
Hits are easy to track. We recommend that the Stormwater Program track/chart the 
number of hits over time and attempt to link any spike in the chart with the outreach 
activity responsible. 

Activity 4-Media Relations Campaign 
Purpose: 
The public relies on the news media for new information. A strategic media relations 
campaign will support the Stormwater Program's public education efforts by delivering 
issue-specific information through the sources the public trusts. It will also be important 
to develop strong media relations to promote any corporate partnerships established in 
this program and to gain recognition for corporate support. 

Target audience: 
Outreach efforts directed to the general news media will reach the general public. Media 
relations efforts can be directed to community papers, specific ethnic press, special 
sections of publications (such as the gardening columns), or issue-specific radio shows 
(such as auto care/maintenance). 

Responsibilities of County: 
• Prepare an annual media relations strategy identifying all seasonal events that can be 

tied to stormwater pollution and any launches of notable outreach efforts, such as a 
point-of-purchase campaign. This strategy should be flexible enough to allow for 
immediate media relations outreach, when necessary, to piggy-back on stormwater
related items in the news. 

• Prepare a media contact list for all regional, ethnic and community-specific 
publications and television and radio outlets. 

• Prepare and distribute news releases as outlined in the media relations strategy. 
• If possible, promote the availability of a storm drain channel tour ( or an equivalent 

visual experience) for news reporters. 
• When applicable, invite the relevant city's media relations representatives to 

participate in interviews. 

Opportunities for cities to participate: 
• Provide the County with contact information for community publications. 
• Provide the County with information about city representatives available for 

interviews. 
• Refer inquiries from the local media to the Stormwater Program's media relations 

contact. 
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Timeline for implementation: 
Media relations should be conducted throughout the five-year campaign, but the strategy 
should be revisited annually to incorporate new ideas, new activities, and shifts in 
program direction. Timing for specific media relations efforts should be tied to launches 
of outreach efforts, seasonal events affecting stormwater quality, and immediate 
responses to related items in the news. 

Tracking/measuring effectiveness: 
We recommend collecting copies of all articles placed, audio clips ofradio reports and 
video clips of television news reports. While the radio and television clips must be 
purchased from clipping services, this collection provides a great portfolio highlighting 
the success of this outreach effort. 

Activity 5-Community Outreach Campaign 
Purpose: 
A community-specific outreach campaign is an excellent way to saturate a specific 
community with a message. Possible reasons for this type of campaign include: 
• Scientific data determines a specific stormwater pollutant (i.e. pesticides) is coming 

from the community. 
• A particular type of behavior (i.e. illegal dumping) occurs more frequently in this 

community. 
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Target audience: 
The residents in an identified geographic region. This group may be refined to the users 
of a specific pollutant in the identified area. 

Responsibilities of County: 
• Define the key message for this campaign. (Because these campaigns are usually 

focused, we recommend conducting a focus group to test this message. The group 
will also provide valuable information on public perception of the pollutant-specific 
issue.) 

• Identify and obtain contact information for all community groups, neighborhood 
associations, schools, senior centers, houses of worship, community centers, 
publications, and news media in the specific area. 

• If necessary, prepare educational materials specific to the issue, focusing on the 
behavior change you are seeking (i.e. using a hotline to report something or request 
information, recycling used motor oil, or proper disposal of horse waste). 

• Work with all groups in the community to schedule speaking engagements and 
distribute materials at their regular meetings or place articles in their membership 
newsletters. 

• Staff booths at events in the community and focus on the message from this campaign 
(rather than general stormwater messages or other behavior changes). 

• Work with the local news media to highlight both the specific problem in the area and 
the campaign the Stormwater Program is undertaking to rectify that problem. Make 
sure you are promoting what you want the residents to do. 

• Work with the community newspapers to place advertisements. The artwork can be 
similar to that in the educational handouts. 

• If the target pollutant issue is product-related, identify all businesses in the 
community that sell the product. Ask these businesses to place proper 
disposal/handling information on the product (sticker or neck-hanger), as a stand
alone display in the aisle near the product, or at the checkout counter. 

• Follow up with any group or business that participated, recognizing their contribution 
to this outreach effort. 

Opportunities for cities to participate: 
For the city(s) in which the target community falls, the following are areas for support of 
County efforts: 

• Help identify and obtain contact information for all community groups, neighborhood 
associations, schools, senior centers, houses of worship, community centers, and 
news media in the target area. 

• Offer your city's letterhead (and mayor's signature?) for letters soliciting 
support/partnership from local groups and businesses. 

• Provide recognition of participating groups and businesses by awarding them 
certificates of commendation from your city. 

Timeline for implementation: 
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We recommend implementing this type of outreach campaign on a short timeline-three 
to six months. This intensive delivery will ensure that residents are exposed to the 
message over and over in a short amount of time, which ensures higher absorption. In 
addition, this short timeline will allow for more immediate measurable results directly 
attributable to this campaign. 

In addition, if the campaign is product-related, we recommend implementing the 
campaign just before or during the period in which residents are most likely to use the 
product (i.e. pesticides and paint in spring and summer). 

Tracking/measuring effectiveness: 
The ability to measure the effectiveness of this type of campaign will be based on the 
data available for the behavior before the outreach. (This would include the number of 
reports or requests coming into the hotline from the target area during the timeframe in 
previous years, or the original scientific water quality data that indicated a need for public 
outreach). 

Outreach effectiveness can be measured by comparing data collected during and after the 
campaign with that collected previously. For water quality measurements, it may be 
necessary to wait for rain in order to collect accurate comparable data. 

Activity 6-Advertising Campaign 
Purpose: 
A well-designed mass media advertising campaign can be an extremely effective way to 
reach a huge number ofresidents. Although this type of campaign is costly, ifit is 
focused, it provides a broad-stroke delivery of your key messages, supporting all other 
outreach efforts. Based on the target audience, and specific ad placement costs in Orange 
County, such a campaign would most likely include a combination of radio and print. 

Target audience: 
A campaign of this magnitude must be focused. We recommend such a campaign only if 
the Stormwater Program conducts an extensive public survey to determine the segment of 
the general public that contributes significantly to pollution and whose members are most 
likely to change their behavior. If this information is available, all ad space/time should 
be bought based on the stations and publications that best match the demographics of the 
target audience segment. 

Responsibilities of County: 
• Work with advertising agency to create advertisements. (Unless your primary goal for 

the campaign is to get the public to call your hotline, we recommend staying away 
from using a hotline as a key message of the campaign. Because the advertisements 
will have very short time to deliver your message, if your primary goal for the 
campaign is to motivate the public to implement a behavior change, focus on that 
message.) 

• Work with advertising agency or media buyer to develop ad placement strategy. 
• Work with advertising agency or media buyer to purchase ad space. 

L-38 

0012464



Opportunities for cities to participate: 
• Purchase ad space in community publications and place ads produced by the County. 
• Encourage community publications to donate space for placement of ads produced by 

the County. 

Timeline for implementation: 
Because the budget for this type of campaign will vary, we strongly recommend working 
with a professional media planner to determine the most effective placement schedule. 
This schedule will most likely range from two to six months, and will be designed to 
maximize the number of times a resident is exposed to the message. 

This ad campaign could be repeated annually during the five-year span of the public 
outreach campaign, but the message will need to be updated as the level of public 
understanding increases. 

Tracking/measuring effectiveness: 
While the media outlet will provide information on how much of the population was 
reached and how many times they were exposed to the message, this does not provide 
real data on whether the campaign influenced behavior change or improved public 
understanding of the issue. The most effective way to measure a shift in knowledge or 
behavior is a through the next countywide public survey. 

Activity 7-Spedkers Bureau 
Purpose: 
As in Activity 5, this activity takes advantage of existing community groups as an 
excellent avenue for educating residents. Many of these groups meet regularly and are 
open to guest speakers to discuss local issues. Educational materials should be 
distributed at these meetings to reinforce messages delivered. Residents who participate 
in these meetings are usually interested in the well being of their communities and want 
to do the right thing. 

Target audience: 
Any group in Orange County interested in hosting a speaker at a meeting. These groups 
include community organizations, neighborhood associations, schools, senior centers, 
houses of worship, community centers, and garden clubs. 

L-39 

0012465



Responsibilities of County: 
• Train a few staff members to make presentations to community groups. The 

presentation should focus on the key messages of the overall campaign, for maximum 
benefit. 

• Prepare a flyer promoting availability of speakers and distribute it when staffing 
booths at events. 

• Develop a list of community groups in Orange County and periodically contact them 
to schedule speakers. If a group does not have regular meetings or does not want a 
speaker, ask them to distribute your educational materials to their members or place 
an article in their newsletter. 

• Prepare drop-in newsletter articles and distribute upon request. 
• Make presentations as requested. 

Opportunities for cities to participate: 
• Provide the County with contact information for local community groups. 
• Notify the County of speakers available to represent your city. 
• Promote availability of County speakers when interacting with local community 

groups. 
• Refer requests for speakers to the County. 

Timeline for implementation: 
This is a continuing activity; presentations are made on an as-needed basis. Community 
groups should be contacted at least once a year to offer a speaker and distribute materials. 
The list of groups should be updated as needed. If an intensive outreach effort to 
promote speakers is planned, it should be built into the Master Timeline. 

Tracking/measuring effectiveness: 
Obviously, tracking the number of meetings attended and attendees at each meeting will 
provide a report of how many people have been directly reached. Tracking the quantity 
of outreach materials distributed is more difficult. Unless the materials are actually 
handed out by the speaker, they may not reach their intended recipients. Copies of 
newsletter articles are great proof that your message has reached a membership, as the 
majority of a group's members will read the newsletter. 

Activity 8-School Outreach 
Purpose: 
We understand that the Stormwater Program is not currently interested in creating a 
school outreach program. However, it is inevitable that teachers will contact the 
Stormwater Program to request more information about stormwater education for their 
classes. To this end, we recommend that the Stormwater Program research existing 
educational programs (i.e. Project Wild, MWD, and other agencies) and materials 
available and make a list of contacts for these programs. This list can be distributed upon 
request, to make sure that any interest in teaching youth about the environment is 
supported. 

Target audience: 

L-40 

0012466



Teachers in the Orange County seeking more information on environmental education 
opportunities. 

Responsibilities of County: 
• Research existing environmental education programs for primary and secondary 

school students. 
• Prepare a list of these programs (including program summaries). 
• Distribute this list to all cities and as requested. 

Opportunities for cities to participate: 
• Distribute the list of existing school education opportunities to local teachers. 

Timeline for implementation: 
This list will need to be updated annually and should be distributed upon request. 

Tracking/measuring effectiveness: 
Because this outreach is merely providing resources to ensure students have the 
opportunity to become environmentally responsible, there is no short-term measurable 
outcome associated with this activity. 

Activity 9-Partnerships with Internal County/city Agencies and Contractors 
Purpose: 
Many agencies within-and contractors to--the County and cities have regular contact 
with the general public. These avenues provide an excellent opportunity to cost
effectively reach the public with stormwater pollution prevention messages. 

Target audience: 
The agencies within the County and cities that have contact with the general public. 
These agencies will provide a direct connection with the public, the indirect target. Also, 
contractors who provide a communications service to the County and cities (i.e. 
information technology specialists, utilities and cable providers). 

Responsibilities of County: 
• Identify County divisions that have regular contact with the public such as: 

~ animal services (license renewal and shelters); 
~ police (neighborhood watch groups); 
~ permitting offices (public counters); 
~ transportation (buses and bus shelters have advertising space); and, 
~ any environmental outreach program (recycling and composting). 

• Identify County contractors that provide communications services. 
• Determine what the County could bring to a relationship with each of these agencies, 

if applicable, (i.e. producing a display for each animal shelter that holds stormwater 
materials as well as animal services materials). 

• Contact each group, establish a relationship, and encourage them to place materials at 
public desks, to place an article in a public newsletter, to insert materials in mailings, 
or to invite speakers to make presentations at meetings, when applicable. When 
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working with a group that currently makes presentations to the public, encourage 
them to distribute stormwater education materials at the meetings. 

• Work with County contractors to negotiate opportunities to place stormwater 
pollution prevention messages. These opportunities may include PSA placement 
through cable providers, materials distribution through utilities' bill mailings, and 
Website design/support from information technology contractors. 

Opportunities for cities to participate: 
• Identify appropriate divisions in your city, establish relationships, and encourage 

them to distribute Stormwater Program materials or invite speakers from the 
Stormwater Program. 

• Incorporate communications benefits when negotiating with contractors such as 
communications providers. 

Timeline for implementation: 
This can be a continuing activity. If an intensive outreach effort is planned with any one 
division, it should be built into the Master Timeline. 

Tracking/measuring effectiveness: 
Because the partnerships will vary, it will be most effective to identify and document the 
benefits gained from each partnership as outreach that would not have been possible 
without a partnership. 

Activity 10-Participation in Events 
Purpose: 
Personal interaction with the public is a great way to communicate educational messages 
effectively, superior to mere distribution of materials at events. 

Events occur throughout Orange County and draw a significant percentage of the 
population. We recommend, whenever possible, focusing Stormwater Program 
participation in events that are "pollutant-specific" (i.e. dog walks, horse shows, auto 
shows, and garden shows). 

Because these types of events include many booths, all striving for the public's attention, 
it is important to have eye-catching professional displays to draw residents to the booth. 
The City of Los Angeles has a quite effective nine-foot tall plywood cutout-the Storm 
Drain Pollution Monster-that a City employee created. The Monster towers over the 
booth, and attracts children to it. While children are having their picture taken with the 
monster, City staff has a great opportunity to discuss pollution prevention tips with 
parents. The City has also created a cardstock "frame" for the photo, which includes 
pollution prevention tips and the City's stormwater hotline number. 

Target audience: 
The general public. In addition, this activity may be focused to target residents most 
likely to engage in polluting behaviors (i.e. pet owners and home gardeners). 

Responsibilities of County: 
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• Ensure that the Stormwater Program has an eye-catching display for a booth. 
• Identify appropriate events throughout Orange County in which to participate. 
• Secure booth space at these events. 
• Staff booths at these events. 

Opportunities for cities to participate: 
• Inform the County of events in your city. 
• Provide staff to work with County representatives at events in your city. 
• Borrow the Stormwater Program's display (if available) for use at local events. 

Timeline for implementation: 
Public events occur throughout the year. We recommend selecting events in which to 
participate annually. This recurring planning will allow for adjustments based on 
successful participation in previous years. 

Tracking/measuring effectiveness: 
The number of people who visit the booth determines if the display (and staff) is drawing 
people to the booth-and if the event itself was worth Stormwater Program participation. 

Discussions with the public will reveal anecdotal information including what the public 
knows about the issue and comments on the Stormwater Program's program efforts to 
date. While this information is not necessarily specific to this outreach effort, event 
participation serves as an effective vehicle through which the Stormwater Program can 
also measure the effectiveness of the overall program. 

Activity I I-Radio Public Service Announcements 
Purpose: 
Radio public service announcements (PSAs) are a low-cost avenue to reach large 
populations with an educational message. Radio PSAs are also a great opportunity for 
promoting public events. Most often, radio PSAs are submitted as text and either 
recorded by the station or read live. 

Target audience: 
The general public. This outreach effort can be tailored by only distributing the PSA to 
stations with the listeners you are seeking. 

Responsibilities of County: 
• Determine applicable radio stations in the Orange County. 
• Contact target radio stations to determine if they accept PSA text and what lengths 

they prefer (10, 20, 30 and/or 60 seconds). 
• Prepare PSA text. (We recommend preparing at least one PSA for each length.) 
• Distribute PSA text to radio stations with an introduction to issue and Stormwater 

Program contact information. 
• Track PSA airtime, if available. 
• Present radio stations that aired the PSAs with Certificates of Commendation from 

the County's Board of Supervisors or an alternate County office. 

L-43 

0012469



Opportunities for cities to participate: 
• Encourage local radio stations to air radio PSAs. 

Timeline for implementation: 
Radio PSAs can be submitted (and resubmitted) often during this long-term campaign, 
but the text should be rewritten annually (or bi-annually) to reflect shifts in key messages. 
For distribution of general campaign messages, we recommend annual development of 
text for PSAs, and distribution to all stations that will accept them. We also encourage 
distribution of event-specific or seasonal stormwater messages, as applicable. 

Tracking/measuring effectiveness: 
Unlike purchasing radio time, submitting text for radio PSAs does not guarantee 
placement. If PSA text is read on the air, it is difficult to track on what stations and how 
often. These limits make measuring effectiveness very difficult. We recommend 
following up with public affairs directors at each station to ask if the PSA is being used 
and how often. The Stormwater Program may receive some informed answers, but most 
often the stations cannot provide that information because they are overwhelmed with 
PSAs. 

For this reason, we do not recommend using television PSAs. If the Stormwater Program 
currently has a 30- or 60-second television PSA produced, it is worthwhile to redistribute 
it annually to regional television stations. However, we do not feel it is cost-effective to 
invest in production of a television PSA because of the difficulty in tracking placement. 

Outreach Activities for Businesses 
Because most industries (other than mobile businesses) are similarly organized, it is 
possible to create a general approach for business outreach and apply it to most 
industries. Specific outreach activity recommendations for mobile businesses are 
included in Section VI. 
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Activity I-Educational Materials 
Purpose: 
At this time, the Stormwater Program has not produced business-specific educational 
materials. Because the nature of the message and the behavior changes sought differ 
significantly from those for the general public, we strongly recommend production of 
business-specific materials. 

Although it is possible to use a general business brochure, it will not be very effective, as 
BMPs vary significantly from industry to industry. We recommend producing a series of 
outreach materials, similar in appearance, yet industry-specific. 

The audiences within a business (owners, managers, and employees) require different 
levels of information to implement best management practices. To this end, it will be 
important for the Stormwater Program to address each audience in the outreach materials. 

We recommend creating a two-part educational handout, either two-sided or two separate 
pieces. One part, directed towards owners and managers, should include a description of 
the issue, the ordinance, and address motivators for complying (i.e. fines and customer 
appeal). This part could be similar, if not identical, for all industries if written in general 
language. The other part, for employees, should present the industry-specific best 
management practices graphically with a small amount of text (elementary language), in 
applicable languages. 

When identifying BMPs to be included for each industry, the Stormwater Program must 
consider the cost of any required equipment, and the time required to implement that 
extra step. Both of these factors will influence the supervisors' and employees' 
willingness to add the pollution prevention measures to their operations. 

In addition, all materials should reference both the hotline and Website (as available) for 
more information regarding stormwater pollution, ordinance compliance, and BMP 
implementation. 

Target audience: 
Industries that may adversely affect stormwater quality. 

Responsibilities of County: 
• Determine and rank industries whose practice may affect stormwater quality. The 

ranking should be influenced by the information collected in Activities 2 and 3 
regarding industries that will be reached through inspections, and existing business 
associations. (Additional discussion of target business selection is in Section IV.) 

• Work with a graphic designer to brainstorm a format for the two-part educational 
handout. 

• Prepare text for the overview/introductory section of the handout. 
• Work with a graphic designer to prepare a template for the industry specific BMP 

section of the handout. 
• Work with a graphic designer to create a formal mock-up of the two-part piece. 
• Conduct focus groups with employees to test the format and content of the BMP

specific piece. 
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• Conduct focus groups with owners and managers to test the format and content of 
both pieces. 

• Determine applicable BMPs for the top priority industries. 
• Work with a graphic designer to create illustrations for BMPs and to finish the two

part educational handout for the top priority industries. 
• Share final mock-up with cities and collect information regarding how many copies 

they would like. 
• Print the two-part handout for the top priority industries. (This is based on the 

assumption that the cities will not require city-specific versions.) 

Opportunities for cities to participate: 
• Determine number of copies, for each industry, that your city will be able to use and 

submit this number to the County. 

Timeline for implementation: 
This production should occur before outreach under Activities 2, 3, and 4. However, it 
will be important to include research from these activities in determining priority 
industries. As the Stormwater Program moves through the long-term strategy, it will 
most likely need to produce materials specific to additional industries. All materials 
should be reproduced as necessary. 

Tracking/measuring effectiveness: 
To ensure that these materials not only attract the attention of the intended audiences but 
also motivate them to implement BMPs, we strongly recommend using focus groups to 
test the intended format and content with applicable audiences. The focus groups should 
include a mix of representatives from the target industries. 

Tracking of distribution of these materials will occur under actual outreach activities. 

Activity 2-Business Association Outreach 
Purpose: 
Many of the larger industries have business/professional organizations and associations 
that serve their members. These associations usually have regular meetings for their 
members and most often distribute a regular newsletter with updates on changes in the 
industry. Partnering with regional chapters of these organizations to reach their members 
with stormwater pollution prevention messages is a cost-effective way to make contact 
with a large number of businesses in Orange County. 

Target audience: 
The membership of the business associations within Orange County that represent 
industries that may adversely affect stormwater quality. 

Responsibilities of County: 
• Identify the industries within Orange County that may affect stormwater quality; 
• Identify the business associations that represent those industries; 
• Prepare a drop-in newsletter article (with a version tailored for each industry) 

reviewing the issue, the ordinance, and applicable BMPs; 
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• If necessary, train the general public speakers bureau to make technical presentations 
delivering BMP information; 

• Contact each applicable business association, determine what outreach avenues they 
have available (i.e. newsletter, regular meetings and annual workshops); and, 

• Subsequently pitch speakers and article placement to increase understanding of 
compliance requirements. 

Opportunities for cities to participate: 
• Provide the County with information on business association local chapters; and, 
• Refer requests from business associations for information or speakers to the County 

Timeline for implementation: 
If internal partnerships under Activity 3 are successful, the Storm water Program should 
coordinate business association outreach with the inspection timelines. For example, if 
health inspectors will be visiting restaurants (and distributing materials) in May and June, 
focus attention on information dissemination through restaurant associations in May and 
June as well. 

Tracking/measuring effectiveness: 
Because this is a cost-effective outreach strategy, it will be beneficial to track the success 
of this activity by the number of partnerships established and the resulting educational 
outreach conducted. In addition, request and keep on file copies of all newsletter articles 
placed. 

Activity 3-Partnerships with Internal County/city Agencies 
Purpose: 
Many agencies within the County and the cities have regular contact with businesses in 
Orange County. These avenues provide an excellent opportunity to reach these 
businesses with stormwater pollution prevention messages cost-effectively. 

Target audience: 
The agencies within the County and the cities that have contact with the business 
community. These agencies will provide a direct connection with the businesses in 
Orange County, the indirect target. 
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Responsibilities of County: 
• Identify County divisions that have regular contact with businesses in the county, 

such as: 
~ fire department (inspections); 
~ health department (inspections); and, 
~ permitting offices (public counters). 

• Determine what the County could bring to a relationship with each of these agencies, 
if applicable (i.e. promoting the health department's hotline on storm water 
educational materials for businesses). 

• Contact each office, establish a relationship with them, and encourage them to place 
materials at public counters and distribute materials during site inspections. If 
applicable, ask them to include a couple of stormwater pollution prevention tips as 
they conduct each site inspection (i.e. including proper procedures for cleaning floor 
mats when visiting restaurants). 

Opportunities for cities to participate: 
• Identify appropriate divisions at the city level, establish relationships, and encourage 

them to distribute County materials or place them at public counters. 

Timeline for implementation: 
This can be a continuing activity. If an intensive outreach effort is planned with any one 
division, it should be built into the Master Timeline. 

Tracking/measuring effectiveness: 
Because the partnerships will vary, it will be most effective to identify and track the 
benefits gained from each partnership as outreach that would not have been possible 
without a partnership. 

Activity 4-Hotline 
Purpose: 
Like educational handouts, a Stormwater Program hotline will support most outreach 
efforts under this campaign by providing businesses with a resource for requesting more 
information or reporting a polluting activity. 

Target audience: 
Any business owner, manager, or employee exposed to any other educational activity in 
this campaign. 

Responsibilities of County: 
• Establish and maintain a hotline for requests and reports from businesses. 
• Respond to requests and reports promptly. 
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Opportunities for cities to participate: 
• Include the Stormwater Program's hotline number on all outreach materials, unless 

your city has an efficient hotline in place. 

Timeline for implementation: 
This is a continuing activity because this mechanism will support all outreach activities. 

Tracking/measuring effectiveness: 
We assume that all calls to the hotline are currently being logged. Because promotion of 
the hotline will occur in most outreach activities/materials, it will be important for the 
Stormwater Program to periodically review/chart the number of calls coming in to the 
hotline to measure the increased public use over the course of the campaign. 

In addition, if the Stormwater Program plans an outreach activity to specifically increase 
the number of incident reports to the hotline, the number of calls coming in to the hotline 
during that period should be evaluated against the number of calls received during the 
same time period in previous years. 

Activity 5-Website 
Purpose: 
A Website will also support outreach activities by serving as a resource through which 
business representatives can obtain additional information and report polluting behavior 
(via e-mail). In addition, with the dramatically increasing use of the Internet as an 
informational resource, a Website can function as a stand-alone outreach "activity." 

Target audience: 
Business owners, managers, and employees exposed to the Stormwater Program's public 
education campaign through an outreach activity or who seek more information on 
stormwater pollution prevention. 

Responsibilities of County: 
• Select a host for the Stormwater Program's Website. 
• Prepare text for the site. 
• Work with a site designer to create the site and include the text. 
• Register the site and all associated keywords with all search engines. 
• Conduct outreach to related groups/organizations to place links to all associated 

Websites. 
• Update messages and time-sensitive information as necessary. 

Opportunities for cities to participate: 
• Provide a link to the Stormwater Program's Website on your city's Website. 

L-49 

0012475



Timeline for implementation: 
Because of the increasing dependence on the Internet for information, we recommend 
creating this site as soon as possible. 

Tracking/measuring effectiveness: 
Hits should be easy to track. We recommend that the Stormwater Program track/chart 
the number of hits over time and attempt to link any spike in the chart with the outreach 
activity responsible. 

Selecting Outreach Activities to Implement First 
The activities described above each include the types of applications that are appropriate. 
Although PSE recommends that the Stormwater Program create a master timeline for 
implementation of all outreach activities, we understand that the Stormwater Program is 
eager to begin outreach. PSE also recognizes that some of the activities described above 
incur higher costs and/or require specific audience profile research to be cost effective 
(i.e. Mass Media Advertising). 

To that end, PSE has identified the activities that will be most cost-effective to implement 
first. For reaching the General Public, we strongly recommend development of simple 
outreach materials (Activity I) and distribution through existing avenues (Activities 5, 7, 
and 9). For reaching Businesses we recommend development of business-specific 
materials (Activity I) and distribution through internal County/city agencies (Activity 3). 
As mentioned many times in this document, any outreach materials and messages will be 
most effective if the Stormwater Program first conducts a survey to gauge the current 
level of knowledge and motivators for behavior change. 

Using Consultants to Develop and Implement the Outreach Campaign 
Much of this document has stressed the importance of creating and delivering a unified 
outreach campaign that uses a set of messages, timelines, activities, and materials that 
work together synergistically to achieve a profound shift in public awareness and 
behavior-in the most cost-effective manner. Since it will take meticulous planning and 
oversight to ensure that each element of the campaign moves forward as part of the whole 
"package," PSE recommends that the Stormwater Program carefully consider the strategy 
it will employ to achieve the objectives of such expanded public outreach efforts. 

As the lead entity in charge of public education under the Stormwater Program, the 
County of Orange will be responsible for providing the staff to administer and manage 
this campaign. To help the Stormwater Program better understand how consultants may 
be utilized to support the County in its efforts, PSE has prepared two scenarios. PSE is 
not in a position to recommend which scenario is best for the Stormwater Program's 
outreach campaign. However, we have provided a review of some advantages and 
disadvantages associated with the two possible scenarios. 

Scenario A 
Scenario A involves hiring Q!!! consultant firm, with subcontractors, to manage the 
Stormwater Program's outreach campaign elements. This scenario will require creation 
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of a fairly specific scope of work-which can be derived from the information in this 
document-for ease of tracking the consultant's progress. Scenario A will also require 
the County of Orange to dedicate Yz a staff person to monitor the efforts of the consultant, 
administer the contract, and track the participation of the cities in this outreach campaign. 

Advantages 
• The Stormwater Program will only need to manage one contractor. 
• In the RFP process, the consultants that submit proposals ( and proposed budgets) will 

help determine the budgetary needs of the campaign-which may also provide 
clarification of funding necessary from the Stormwater Program. 

• With one contractor and a fixed budget amount, costs are much easier to control. 
• The County of Orange will not have to overcome a contract/project management 

learning curve for a dedicated staff person. 

Disadvantages 
• The administration of this scenario is more expensive because the Stormwater 

Program will be paying the consultant to coordinate work among sub-consultants 
rather than a County staff person to manage a number of contracts. 

• The Stormwater Program will be responsible for preparing and issuing an RFP for 
this work-and evaluating the responses it receives-and this process can be time 
consummg. 

• The Stormwater Program will be under pressure to select the "right" consultant team, 
as only one team will be selected. 

ScenarioB 
Scenario B involves hiring a number of consultants-through a number of contracts-to 
implement individual elements of the Stormwater Program's outreach campaign. 
Scenario B would require Orange County to dedicate one full-time staff person in 
addition to the Yz time staff person, as this scenario requires supervision of several 
contracts and coordination of the program as a whole. 

Advantages 
• Stormwater Program can solicit the lowest cost alternative per element. 
• Close supervision of many contractors allows the Storm water Program to have 

maximum control over consultants and the work product (assuming each scope of 
work is very specifically defined). 

Disadvantages 
• Because of the number of separate contracts to develop and implement elements of 

the program, it may be difficult to achieve an overall unified campaign without 
extraordinary staff management. This may also result in overlap of contact with the 
public and Orange County residential and business representatives. 

• The dedicated County of Orange staff person would need to have previous consultant 
management experience in public relations (or absorb the learning curve). 

• Multiple contracts do not provide great cost controls for the entire stormwater 
program, so this scenario may result in a higher overall campaign cost. 
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• The County of Orange will need to dedicate one additional staff person. 
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V. Mobile Industry Outreach 

Overview 
While serving their customers, mobile businesses generate a variety of pollutants that 
enter our waterways via the storm drain system. These pollutants include waste water 
that carries automobile fluids, cleaning fluids, pesticides, herbicides, street litter, and 
other harmful substances; green waste from landscaping; paint chips, bits of concrete and 
dirt from repairs; food grease and waste from restaurant clean-up, etc. 

Many businesses are aware of these problems but need to be educated on viable, time
and cost-effective solutions to reduce and control runoff. The Stormwater Program is 
currently evaluating how to prepare an outreach effort to inform mobile businesses of the 
Best Management Practices (BMPs) that will enable them to deliver their services with 
minimal additional effort and in a way that meets legal requirements for environmental 
protection. 

However, the Stormwater Program faces significant challenges to the goal of reaching 
mobile businesses and gaining their compliance with the BMPs. These challenges 
include the diversity of mobile businesses; the variety of sizes and resources of 
companies doing the same work (which can range from large, licensed organizations to 
unregistered, seasonal, one-person operations); the transient nature of these operations; 
diverse educational backgrounds; and cultural differences of business owners and their 
staffs (many of whom do not speak English). 

Because customers of these businesses share in the liability for stormwater pollution that 
originates on their property-and because many business owners will be difficult to 
reach-the Stormwater Program needs to focus its outreach efforts on customers as well 
as mobile business operators. The Stormwater Program can also call upon manufacturers 
and distributors of supplies to help inform business owners about the BMPs and legal 
requirements. 

While the possibility of enforcement and the mandatory fines for polluting must be made 
clear, PSE recommends that the Stormwater Program develop a campaign strategy that 
emphasizes incentives rather than the threat of penalties for non-compliance. 

The following are PSE's specific recommendations for developing an educational 
outreach program for mobile businesses. 

Target Audience(s) 
Mobile businesses provide the following services: 

• Surface cleaning-including steam cleaners and pressure washers who clean 
sidewalks, plazas, parking areas, driveways, drive-throughs and building surfaces; 

• Janitorial clean-up; 
• Auto detailing/washing-which ranges from nationwide companies with fleet 

contracts to one-person operations operating out of a truck with a hose and bucket; 
• Auto repair and oil changing; 
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• Carpet cleaning; 
• Window washing; 
• Pool cleaning and maintenance-which involves draining pool water into sewage 

systems or storm drains; 
• Food catering; 
• Sand blasting; 
• Pet grooming; 
• Commercial landscape maintenance and residential gardening; 
• Restaurant floor mat cleaning; and 
• Pavement cutting for utilities. 

Based on the types of water pollution complaints received, at this time the Stormwater 
Program is interested in concentrating its outreach efforts on businesses that provide 
surface cleaning, pool cleaning and maintenance, and construction services. Over time, 
the Stormwater Program may target each mobile industry with educational outreach. 

For most of the mobile industries listed above, the Stormwater Program can develop a 
database of established businesses by using trade association membership lists, local 
chambers of commerce, business listings in the local Yellow Pages, and customer 
surveys. For example, in addition to local listings, businesses in the construction industry 
can be reached by obtaining a list from the Southern California Contractors Association 
of the contractors conducting business in Orange County. 

The Stormwater Program may also seek partnerships with vendors/retailers that supply 
equipment and products to these businesses. The terms of this partnership may include 
positive publicity from the Stormwater Program for those organizations that provide 
environmentally friendly products and that distribute the Stormwater Program's BMP 
materials to their customers. 

But many businesses-such as mobile auto detailers and pool cleaners-are not well 
established, are not members of a business organization, and can obtain supplies at a wide 
variety of outlets. In fact, many of them can be considered "fly-by-night" operations 
because they are small and transient and may not survive long in a competitive market. 
Since such businesses do not use normal channels of advertising, it will take a more 
creative strategy to reach them with the BMP information. These smaller start-up 
businesses are most easily held accountable by educating the customers so that they do 
not permit polluting practices to occur on their property. 

When targeting the mobile auto detailers that service downtown Los Angeles, the City of 
Los Angeles contacted all property and parking lot owners and managers with ordinance 
compliance information and materials for them to distribute to the detailers that operate 
on their property. For targeting the mobile pool cleaners, we recommend that the 
Stormwater Program undertake an intensive outreach in those neighborhoods where 
residents are most likely to have pools. 

This outreach should include handout materials that residents can give to the service 
provider outlining the BMPs that the residents expect the provider to implement. In 
addition, the Stormwater Program can furnish a guide that informs residents of the 
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practices they should look for as the business representative conducts the service. The 
Stormwater Program may also wish to provide residents with a BMP checklist that they 
can return to the Stormwater Program after the service has been performed to indicate 
that compliance was achieved. Suggestions for these materials are discussed in detail in 
the incentive-based outreach program section below. 

Involving Business Owners in the Development of the Program 
As discussed in Section III, PSE recommends that the Stormwater Program conduct one
on-one telephone interviews--0r focus groups-to develop the most accessible outreach 
materials and the most effective incentives for implementing the BMPs. The Stormwater 
Program can solicit comment on program elements from representative business owners, 
as well as from the manufacturers and suppliers of environmentally friendly equipment 
and supplies. By so doing, the Stormwater Program will gain a better understanding of 
industry-specific activities, potential pollutants, and the best ways to communicate the 
BMPs. 

Armed with this knowledge, the Stormwater Program will then be able to: 

• Develop a workable set ofBMPs for each industry; 
• Tailor the program to achieve optimal participation; 
• Gain greater industry buy-in, since it will be an industry-developed program; and, 
• Achieve the greatest possible reduction in stormwater pollution from the mobile 

business industry. 

An Incentive-Based Outreach Program 
The growing public awareness of pollution-related problems means that many customers 
now choose to patronize businesses that are perceived as operating in ways that do not 
harm the environment. The Stormwater Program can capitalize on this trend by creating 
a program that offers free publicity, thus greater visibility, to companies that employ the 
BMPs in all of their operations. The Stormwater Program can provide these businesses 
with publicity by including compliant businesses on a list provided through the 
Stormwater Program hotline, promoting outstanding businesses through the news media, 
and distributing marketing materials to businesses that adopt the BMPs. These incentives 
are described in more detail below. 

This publicity will then enable customers to select businesses that protect them from 
liability at the same time that they protect the environment. Compliant businesses may 
thereby gain a wider customer base, while those that do not adopt the BMPs could fall 
out of favor--even if they offer their services at a cheaper rate--since they put their 
customers at risk of expensive fines. 

Through the use of rewards for compliance, the Stormwater Program can indicate to 
mobile business owners that it is seeking to work in partnership with them rather than to 
impose additional, burdensome regulations that tax their resources. And since 
compliance with the BMPs may require that business owners adopt new, less convenient 
measures, purchase additional materials, and train their employees in new practices
these businesses deserve to be recognized and rewarded in ways that will help them 
prosper and will reinforce their allegiance to the program. 
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Incentive-based stormwater education programs for businesses are being implemented 
throughout California. The Bay Area Stormwater Management Agencies Association in 
Northern California has implemented such a program for surface cleaners. The City of 
Sacramento has implemented a similar program to reach carpet cleaners. The City of Los 
Angeles is in the midst of distributing BMP materials to mobile auto detailers and their 
customers. 

Possible incentives for businesses to participate in the Stormwater Program's mobile 
business outreach program include: 

• Stormwater Program certification-acquired through participation in a Stormwater 
Program-sponsored workshop (in person, via the World Wide Web or through direct 
mail). This type of program requires consistent follow-up/maintenance; 

• Bumper stickers, truck stickers, and promotional materials that advertise compliance; 
• Inclusion on printed and electronic lists of businesses that employ the BMPs; 
• Mention in news releases, media advisories, and Stormwater Program newsletters; 
• A camera-ready program logo that can be used on business letterhead and 

promotional material to indicate that the business operates in an environmentally 
friendly manner; 

• Stormwater Program-prepared materials indicating compliance (with space for 
individual business identification) for distribution to customers after a service is 
rendered; and, 

• Formal recognition by the County of Orange Board of Supervisors and/or city 
councils. 

The Stormwater Program may seek to collaborate with other agencies in the County and 
cities that share similar goals in order to pool resources and reach the largest possible 
audiences. For instance, carpet cleaners that use the BMPs can be listed in a mailer that 
accompanies utility bills. In addition, the County and cities can include a requirement for 
use of designated BMPs when contracting with mobile businesses for these services. 

Creating Attractive, Accessible and Memorable Outreach Material 
By surveying the outreach materials developed for mobile business owners by other 
municipalities, the Stormwater Program can get a head start on creating its own materials. 
As stated, the use of focus groups can also help in the development of a memorable 
theme and attractive identity for the Stormwater Program's program. 

By using a uniform look and recognizable identity, the Stormwater Program will be able 
to build public awareness of the program and will demonstrate its commitment to this 
program. The name/theme can be used on all program materials, including fact sheets, 
brochures, decals, news releases and certificates. 

The outreach material should employ colorful graphics and very simple grammar (in 
appropriate languages) to explain, in general: 

• The problem of storm drain pollution; 
• The benefits and requirements of the urban runoff pollution control ordinance; 
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• Reference to the potential economic benefits of participation; and, 
• How-to information for implementing recommended industry BMPs. 

For industry-specific BMP delivery, a separate fact sheet/brochure should be prepared for 
each industry to avoid confusion. Rewards for business compliance with the BMPs, and 
for customer participation in the monitoring process, should be explained in the materials 
directed toward these two groups. 

PS Enterprises suggests that the Stormwater Program begin with an introductory mailing 
to owners of each of the mobile businesses consisting of a short sales-pitch with a "Yes, I 
want to learn more ... " call, fax, e-mail or mail-in response card. This mailing will help 
verify the data in the mailing list. 

In the second direct-mail packet, sent to businesses that return the response card ( or the 
Stormwater Program can elect to do this as the initial mailing), the Stormwater Program 
should include a personalized cover (form) letter that thanks the respondent for their 
interest in protecting the environment. 

The packet can contain the following material for the businesses and their customers: 
• Fact Sheets on the legal requirements for the protection of the environment; 
• A sheet outlining the recommended BMPs; 
• A sample Pollution Prevention Voucher for the businesses to use; 
• A sample Postcard for customers to complete and return to the Stormwater Program; 

and, 
• The description of incentives for compliance. 

Supporting and Monitoring BMP Compliance 
Just as the outreach program needs to educate and inspire both business owners and their 
customers, the Stormwater Program's follow-up activities to monitor and ensure 
compliance with the BMPs can also be focused on both groups. 

Businesses will need help understanding how to implement the BMPs in a cost-effective 
manner. The Stormwater Program can address this need by providing (through its 
hotline) knowledgeable staff members to answer questions and address the concerns of 
business owners. This will also provide the opportunity for the Stormwater Program to 
learn from these business owners how their customers are responding to the program. 

In addition, the Stormwater Program can provide businesses with a Pollution Prevention 
Voucher as part of its outreach materials. These vouchers can be completed by business 
employees to indicate the type of surface cleaned, the cleaning method used, and the way 
in which waste water was disposed. Customers should be asked to sign the voucher to 
verify its accuracy. A copy of the voucher can then be given to the customer and a 
second retained by the business to show inspectors. 

As previously mentioned, customers can also help provide verification ofa company's 
adherence to the BMPs through a simple, prepaid response card that asks them to "check 
the box" to indicate which practices the business employed in the course of performing 
its service. The Stormwater Program can supply business owners with this form-to be 
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mailed in by customers-along with the other printed material that it produces. To 
encourage use of this form, the Stormwater Program can: 

• Award those businesses that generate the greatest number of favorable responses with 
more favorable placement on the promotional material that the Stormwater Program 
produces. 

• Encourage customers to send in the form by Jetting them know they will receive 
stormwater magnets, stickers, and other "goodies" in return for their postcard. 

These strategies will enable the Stormwater Program to motivate business owners to 
provide this educational survey to their clients. The customer response cards will then 
make it possible for the Stormwater Program to track the effectiveness of this activity and 
monitor business practices by calling customers at random to verify the validity of their 
response. 

The Stormwater Program can also measure the program's effectiveness by tracking the 
number ofreports of violations to the Stormwater Program hotline, as well as the number 
and nature of calls that ask questions or express concerns. 

Conclusion 
PS Enterprises recommends that the Stormwater Program create a positive, pollution 
prevention program that focuses on the carrot rather than the stick. The Stormwater 
Program can do this by offering incentives that make program participation beneficial to 
mobile businesses by publicly recognizing them for their active implementation of the 
BMPs. The Stormwater Program can coordinate its business recognition program with 
local chapters of business associations. It can also inform the public about compliant 
businesses by making lists available through the Stormwater Program hotline and 
promoting the availability of the lists. 

PSE further recommends that the Stormwater Program invites representatives of each of 
the mobile businesses-plus their suppliers and customers-to participate in the process 
of developing and publicizing outreach materials. This will assure the creation of the 
most accessible and persuasive program materials and will gain early "buy-in" for the 
program from these groups. 

In addition, business participants can inform the Stormwater Program of appropriate 
newsletters, associations, and other outlets through which to promote the program and 
can also supply the Stormwater Program with feedback as the program progresses. 
Residents who participate in the design of the program-and who fully understand the 
importance of the BMPs to the preservation of the local environment-may help the 
Stormwater Program spread the word through schools, churches, and neighborhood 
associations. Happy customers will also provide invaluable word-of-mouth advertising 
for those mobile businesses that perform their services in environmentally responsible 
ways. 
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1.0 INTRODUCTION 

Orange County's NPDES Stormwater Permits require preparation of an environmental 
performance report to address public agency facilities and/or activities not currently required to 
obtain coverage under the State's general stormwater permits. 

The Co-Permittees approach to this requirement has been to develop an environmental 
performance reporting program using elements of ISO 14000 standards for the development and 
implementation of environmental management systems. 

This environmental performance reporting program requires facility managers to: 

1. Determine which activities are the most significant contributors to stormwater 
pollution, and; 

2. Identify the actions that will be taken to control the discharge of pollutants. 

This program is thus fundamentally different from prior stormwater permit compliance initiatives 
in that it relies on a process of"internal" rather "external" review for the determination of both the 
significance of issues and the appropriate means of addressing them. 

The scope of the environmental reporting program was determined by a questionnaire survey with 
an initial emphasis on vehicle and equipment maintenance, waste handling and storage activities, 
and hazardous material handling and storage activities. The findings of this initial investigation 
are presented in Tables 1 and 2. 

The development of the environmental performance reporting program is discussed in Sections 
2.0 through 5.0. The procedure for facility managers to review their activities for possible 
stormwater quality issues is presented in Appendix 1. 

2.0 REGULATORY REQUIREMENT 

Provision 18 in each of the Orange County Municipal NPDES Stormwater Permits (NPDES 
Permit No. CAS0108740 and NPDES Permit No. CAS618030) requires that: 

"The permittees shall prepare an Environmental Performance Report as stated in the 
amended Drainage Area Management Plan (DAMP), to address public agency facilities 
and activities not currently required to obtain coverage under the State's general 
stormwater permits. 

This report may include a pollution prevention strategy to ensure that the public agency 
facilities and/or activities that are currently not required to obtain coverage under the 
State's general stormwater permits are not sources of pollutants into waters of the U.S. 
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A report shall be submitted to the Executive Officer of the Regional Board by July 31, 
1997, identifying the extent of the investigations and all the findings of the Environmental 
Performance Report as it pertains to stormwater quality. 

Thereafter, the permittees shall include in the annual report for each year the actions taken 
by the permittees to eliminate discharges of pollutants to waters of the U.S., identified by 
the permittees at public agency facilities." 

This permit requirement reflects an intent in the 1994 Report of Waste Discharge to move the 
examination of municipal facility operations from the DAMP's single emphasis on regulatory 
compliance to a broader consideration of environmental impacts, particularly stormwater pollutant 
source reduction and pollution prevention (Report of Waste Discharge, p.6-8). 

3.0 BACKGROUND TO APPROACH 

Since 1993, the International Organization for Standardization (ISO), a worldwide federation of 
approximately 90 standards setting bodies, has been crafting a series of voluntary standards for 
business and industry that provide a framework for integrating environmental improvement with 
economic growth. This framework also offers the Co-Permittees a means of similarly integrating 
the defining issues of the DAMP (Namely, (1) limited availability of resources, (2) a need to 
proceed in a measured, deliberate way to obtain the maximum benefit for the resources expended, 
and (3) to have a priority system to assure that identified water quality problems receive the 
available resources and attention), into the regulatory requirement to address the water quality 
issues associated with the industrial-type activities that occur at municipal facilities. 

3.1 ISO 14000 

The development of the ISO 14000 standards represents an international response to (1) the 
recognition that organizations are increasingly interested in achieving and demonstrating sound 
environmental performance as a means of dealing with increasingly stringent legislation, (2) the 
development of economic and other measures to foster environmental protection, and (3) a 
general growth of concern about protection of the environment. 

ISO 14000's voluntary standards define a framework for establishing, documenting, implementing, 
and maintaining an effective environmental management system. The benefits ofIS014000's 
environmental management system approach have been identified as: 

1. Regulatory compliance; 
2. Assuring public of commitment to demonstrable environmental management; 
3. Maintaining good public relations; 
4. Obtaining insurance at reasonable rates; 
5. Improving cost control; 
6. Reducing incidents that result in liability; 
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7. Conserving inputs of energy and materials; 
8. Facilitating the receipt of pennits and regulatory authorizations; and 
9. Improving regulatory/advocacy group relations. 

Although ISO 14000 provides ultimately for certification of adherence to ISO 14000 standards, it 
is not the intent of the Co-Pennittees to obtain such certification for municipal facilities. 
Nonetheless, IS014000 incorporates elements that have obvious applicability to the Co
Pennittees' requirement to prepare an Environmental Performance Report. 

4.0 ENVIRONMENTAL MANAGEMENT SYSTEM (EMS) APPROACH 

An environmental management system is defined as the organizational structure, responsibilities, 
practices, procedures, processes, and resources for implementing and maintaining environmental 
management. 

The goal in implementing an EMS is improved environmental performance while recognizing the 
economic and other circumstances of the organization. At a minimum development and 
implementation of the EMS should serve to: 

* 

* 

* 

* 

* 

* 

Identify environmental issues and significant environmental impacts, 

Identify relevant legislative and regulatory requirements, 

Identify priorities, appropriate environmental objectives and targets, 

Establish a structured process to achieve objectives and meet targets, 

Facilitate review of program implementation for continuous improvement, and 

Provide for adaptation to changing circumstances 

According to ISO 14000, the major elements ofan EMS are: 

Policy -

Planning -

Policy commitment to environmental performance to establish it as a core 
component of organizational activities; 

A process of reviewing environmental aspects, detennining the scope of the 
environmental performance evaluation process, establishing the source and 
extent of necessary management information, detennining the scope of 
participation, setting objectives and targets, and selecting and validating 
environmental performance indicators; 
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Implementation - Identifying resources, establishing accountability and responsibility, 
providing necessary knowledge, skills, and training, facilitating 
communication and reporting, and identifying appropriate means of 
achieving; 

Measurement - Collecting and analyzing data, aggregating and assessing information, and 
evaluating performance; and 

Review - Improving the environmental performance evaluation process, using 
environmental performance evaluation to improve the environmental 
management system, and ultimately improving the organization's 
environmental performance. 

4.1 Policy 

The Report of Waste Discharge (1994) recognizes that the Co-Permittees intend to operate their 
municipal facilities in a manner that sets an example to industry with regard environmental 
protection. 

4.2 Planning 

Planning is the process of: 

1. Determining the scope of the evaluation process; 
2. Reviewing environmental issues; 
3. Preparing program documentation; 
4. Identifying the participating facilities; 
5. Setting objectives; and 
6. Validating and reporting environmental performance. 

4.2.1 Scope oflmpact Evaluation Process 

The permits require the Co-Permittees to report on an annual basis the actions taken to eliminate 
the discharge of pollutants from public agency facilities. The focus of the environmental 
performance reporting is thus on activities that occur within municipal facilities. The activities 
that municipalities conduct related to construction and maintenance of the urban infrastructure are 
addressed in the Drainage Area Management Plan (DAMP). 

4.2.2 Environmental Issue Review 

The discharge of pollutants to surface waters is one of a range of environmental impacts that may 
be associated with an activity. Other impacts may include resource utilization, atmospheric 
emissions, and discharges to groundwater. Since the impetus for this environmental performance 
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report initiative is NPDES Pennit compliance, the initial focus is surface water quality protection. 
Nonetheless, the program provides for consideration of economic factors and community relations 
and may further broaden in scope if the utility of applying ISO 14000 principles to municipal 
facility activities is demonstrated. 

ISO 14000 recommends a three step process for identifying environmental issues and evaluating 
environmental impacts: 

Step I 

Step 2 

Step 3 

Selection of activities large enough for meaningful examination; 

Identification of environmental issues; and 

Detennination of potentially significant impacts. 

The objectives of the stormwater program are the elimination of non-stormwater discharges and 
the reduction of pollutants in stormwater. Step I was thus the identification of types of activities 
that may present potentially significant issues with respect to surface water quality and NPDES 
pennit compliance at municipal facilities. Three types of activity were identified: 

Vehicle and Equipment maintenance 

Hazardous Waste Storage & Handling 

Hazardous Materials Storage and Handling 

-·, 
/)ofl-q~ lc.1\'::. " 
c.;;.,to-~5~!'.:_ c.-_rr.~,(;, -·~ 

Environmental issues are those elements of a facility's activities which are likely to interact with 
the environment. Step 2 involved preliminary identification of a number of issues for each 
activity. The selected issues reflect the priorities of the stormwater program, specifically: 

ACTIVITY 

Vehicle & Equipment Maintenance -

Waste & Storage Handling 

Hazardous Materials Storage 
& Handling 
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ISSUE 

Large Spills 
Small Spills 
Washwater Discharges 

Large Spills 
Leaks 
Waste Storage/Runoff Contamination 

Leaks F.__) e...-fs ? 
Spills 
Materials Storage/Runoff Contamination 
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Environmental impacts are any changes to the environment wholly or partially resulting from a 
facility's activities. However, existing structural and non-structural management practices may 
ensure that, at an individual facility, an environmental issue does not represent a significant 
environmental impact. Step 3, the process for making this determination of significance, will be 
conducted at the facility using a methodology for assessing impact significance on a location-by
location basis. 

The methodology (Appendix I - Form I) requires a facility inspection and systematic 
consideration of each environmental issue. This consideration involves identification of source 
areas and an evaluation of source control practices (structural and non-structural) and any 
treatment controls. The methodology also provides for consideration of economic factors and 
community relations benefits. The methodology is completed by a determination as to whether an 
issue represents a significant environmental impact. 

4.2.3 Program Documentation 

The documentation for the environmental performance reporting program comprises three 
volumes: (I) A discussion of program development and schedule for its implementation; (2) 
Reporting forms and instructions for completion of the forms (Appendix I); and (3) A BMP 
reference document (Appendix 2). 

The environmental performance reporting program and its documentation program were 
prepared by County and consultant staff under the aegis ofa Co-Permittee workgroup. The 
reporting forms (Appendix I) will be completed by Co-Permittee staff. 

4.2.4 Participating Facilities 

The specific facilities to be addressed in the environmental performance reporting program were 
identified through a questionnaire survey. The results of this survey are summarized in Table I 
and Table 2 (A complete listing of the facilities is provided in Appendix 3). 

The initial inventory included as a candidate "activity," offices serving more than 25 employees. 
In subsequent review of the program, the decision was made that industrial type activities should 
be considered a program priority. Consequently the initial program focus is on the three activities 
identified in Section 4.2.2. 

4.2.5 Setting Objectives 

Objectives define the long term results a facility/organization intends to achieve. Objectives will 
be set by Co-Permittee facility personnel as an outcome of the process of evaluating and 
identifying those issues that represent significant environmental impacts. 

The process of objective setting is addressed in Appendix I - Form 2. Each facility will use Form 
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2 to list up to five significant environmental impacts that have been identified in the course of 
reviewing the issues associated with the target activities 

Form 2 requires that for each significant environmental impact that is identified, an objective be 
established regarding mitigation of the impact. Further, that the actions to be taken to achieve the 
objective, the responsible party for effecting the actions, and the anticipated time frame for task 
completion also be identified. 

It is not the intention of the program to address all areas of activity simultaneously. Instead the 
program requires an annual prioritization of the 5 most significant environmental impacts at each 
facility. Thus, irrespective of either the number of target activities or the number of significant 
environmental impacts at an individual facility, each facility will identify a maximum of five 
impacts to be addressed. 

4.2.6 Environmental Performance Reporting 

The permits require the Co-Permittees to report the findings of an initial investigation by July 31, 
1997, and thereafter report annually, commencing November 15, 1997, the actions taken by the 
Co-Permittees to eliminate discharges of pollutants identified at public facilities. 

The annual reporting of actions to eliminate pollutant discharges will initially involve compilation 
and submittal of the information compiled on Form 2 for each facility where significant 
environmental impacts have been identified by facility staff. 

4.3 Implementation 

This compliance initiative differs significantly from prior permit compliance program initiatives in 
that it is not prescriptive. Consistent with the ISO 14000 approach, the responsibility for 
determining the significance of an environmental impact rests with individual Co-Permittee facility 
staff. 

The schedule for program implementation is: 

July 31, 1997 Submittal of Proposed Program & Initial 
Investigation to RWQCB 

Responsibility 

County Staff 

August, 1997 

September, 1997 

Distribution of Appendix 1 to Co-Permittee County Staff 

Co-Permittee Training on Appendix I County Staff 

Performance Reports? /28/97 M-7 

0012494



October, 1997 Co-Pennittee Completion of Forms Co-Pennittee Staff 

November 15, 1997 Submittal of Completed Form 2s to County Staff 
RWQCB as part of Annual Status Report 

October, 1998 Environmental performance review & Co-Pennittee Staff 
preparation of revised Form 2s 

November 15, 1998 Submittal of revised Form 2s to County Staff 
RWQCB as part of Annual Status Report 

4.4 Measurement 

The collection , analysis, and assessment of data to evaluate performance will occur annually prior 
to the submittal of the Annual Status Report. 

4.5 Review 

Central to the ISO 14000 approach is the concept of continual improvement, specifically, a 
process of enhancing the environmental management system with the purpose of achieving 
improvements in overall environmental performance, not necessarily in all areas of activity 
simultaneously. In the context of the environmental performance reporting program for municipal 
facilities, the annual evaluation of both environmental issues and progress toward attainment of 
specified objectives will ensure an evolution and improvement of environmental performance. 

5.0 SUMMARY OF APPROACH 

In March, 1995, President Clinton and Vice-President Gore issued a "Reinventing Environmental 
Protection" agenda. In a recent reaffirmation of its commitment to that agenda (February 27, 
1997), the USEP A Administrator noted that the real power of reinvention lay in incorporating 
reinvention principles into the way business is done, including the use of using performance based 
approaches and new approaches to achieving compliance. The Co-Pennittees consider the 
environmental performance approach to addressing pollutant discharges associated with activities 
at municipal facilities to be consistent with the national environmental protection agenda. 
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Co-Permlttee Corporate Community 
Yard Center• 

Anaheim 1 

Brea 1 1 

Buena Park 1 

Costa Mesa 2 3 

CvDress 1 1 

Dana Point 1 

Fountain Valley 1 

Fullerton 3 6 

Garden Grove 2 

Huntinaton Beach 2 7 

Irvine 1 6 

Laauna Beach 1 1 

Laauna Hills 

Laauna Niauel 

La Habra 8 

Lake Forest 

La Palma 1 

Los Alamitos 1 

Mission Vieio 7 

N..wnnrt Beach 2 1 

Oranae 1 

Placentia 1 

San Clemente 1 5 

San Juan CaDlstrano 1 

Santa Ana 

Seal Beach 1 3 

Stanton 1 

Tustin 1 2 

Villa Park 1 

Westminster 1 

Yorba Linda 1 2 

Countv of Oranae 4 5 

Ofllce 

Building 

3 

1 

1 

3 

2 

1 

1 

1 

2 

3 

1 

1 

1 

3 

2 

1 

2 

1 

1 

3 

1 

2 

1 

1 

1 

1 

1 

70 

Te 
Environmental Performance Report 

Municipal Facilities Inventory: Types of Facilities 

Ty1 :,es of F acllltles 
Water Parks Police Fire Golf 

Faclllly Depl stallon Course 

11 10 10 2 

3 1 

1 1 3 

4 2 6 1 

1 

12 1 2 

16 16 1 6 

17 20 1 7 1 

1 3 6 

4 

3 

1 

1 1 3 

NONE IN CITY 

2 1 1 1 

1 

7 

1 1 6 

1 1 1 7 

40 3 2 

IN PROCESS 

13 2 2 

1 1 

3 3 1 2 

3 

1 

12 17 10 3 

library 

1 

2 

2 

5 

1 

1 

1 

4 

3 

1 

1 

29 

* includes senior centers, youth centers, day care centers, recreation centers, arts centers, museums, etc. 

M-9 

Animal SWlmmlng Resklenttal / Misc. 
Care Pool Restaurant 

16 

1 

3 

1 

5 

1 5 3 

1 1 

1 1 

1 10 

1 1 

1 10 6 

2 

1 

1 65 30 
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ORANGECOUNTYSTORMWATERMANAGEMENTPROGRAM 

Instructions 
to Determine Significance of Stormwater Discharges 

INTRODUCTION 
To comply with the Co-Permittees' NPDES Permits, the County of Orange has developed 
a program to utilize the expertise of each facility managers to control the discharge of 
pollutants to stormwater from municipal facilities. This program requires that certain 
municipal facilities: 

(1) determine which operations are the most significant contributors to stormwater 
pollution, and 

(2) identify what actions will be taken to control the discharge of pollutants. 

The program will be ongoing to identify and improve activities at municipal facilities with 
respect to environmental performance. To assist the facility managers, the following 
forms have been developed: 

• Form 1 - Determination of Significance, and 
• Form 2 - Significant Issues Action Plan. 

A description of how to use these forms is provided below. 

FORM 1 - DESCRIPTION 
Form 1 is comprised of three tables which represent operations at municipal facilities that 
could contribute to stormwater pollution. Any given facility may conduct one or more ( or 
none) of the operations described. Facility managers should complete only the tables 
that reflect operations at the facility. The operations identified include: 

• Hazardous Materials Stored or Handled On-Site 
• Waste Stored or Handled On-Site 
• Vehicle and Equipment Maintenance Activities 

For each table, a number of potential ISSUES has been identified that could contribute to 
stormwater pollution. The ISSUES identified include: 

Hazardous Materials Stored or Handled On-Site: 
• Leakage from Fluid Transfer Areas - Leaks or spills associated with operations 

such as liquid dispensing, mixing of pesticides or herbicides, paint mixing, etc. 
• Leakage from Storage Containers - Areas where containers or tanks are currently or 

have historically leaked. 
• Spills Outside Containment - Areas outside containment where spills of materials 

have occurred. 
• Material Storage - Areas where materials such as asphalt, sand, or gravel are stored. 
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ORANGECOUNTYSTORMWATERMANAGEMENTPROGRAM 
Instructions to Determine Significance of Stormwater Discharges 

Waste Stored or Handled On-Site: 
• Spillage of Waste - Areas where solid or hazardous waste have been spilled, 

including hazardous waste storage areas, trash bins etc. 
• Leakage from Stored Waste - Areas where waste containers have leaked. 
• Waste Storage - Areas where waste such as street sweepings, composting, trash, 

debris, etc. are being stored or stockpiled. 

Vehicle and Equipment Maintenance Activities: 
• Large Spills (Greater than 10 Gallons) - Areas where spills of more than 10 gallons 

have occurred or has the potential to occur. This may include tank loading overflows, 
container spills, etc. 

• Small Spills (Less than 10 Gallons) -Areas where drips or overflows materials have 
or have the potential to occur. This may include vehicle leaks, fuel dispensing 
overflow, etc. 

• Equipment/Vehicle Washing Wastewater Discharge -Areas where vehicle and 
equipment washing occurs. 

FORM 1 - INSTRUCTIONS 
To comply with the program, facility managers must: 

I . Identify the forms to be completed. 
2. Identify the ISSUES relevant to the facility on each form. 
3. For each ISSUE, the facility manager should inspect the facility, responding to each 
column. The information to be provided in the columns includes: 

• Column 1 - Location: Identify the source or location for each ISSUE located at the 
facility (i.e. oil storage area in northwest corner of maintenance yard) 

• Column 2 - Does the activity result in a discharge that could flow off-site during 
dry weather? Dry weather flows may include irrigation runoff, vehicle washing, 
street sweeping wastewater, etc. (NOTE: Irrigation runoff should only be noted if it 
has the potential to pick up hazardous constituents before it flows off-site.) 

• Column 3 - Does the activity result in materials or residue being exposed to 
stormwater? This may include storage of materials, spill residue, oil from leaking 
vehicles, etc. 

• Column 4 - Are structural controls in place to prevent exposure of materials or 
residue to stormwater? Structural controls may include roofs, berms, covers, etc. 

• Column 5 - Are non-structural management practices in place to reduce 
exposure of materials or residue to stormwater? Non-structural controls include 
sweeping, inspections, spill cleanup procedures, etc. 
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ORANGECOUNTYSTORMWATERMANAGEMENTPROGRAM 
Instructions to Determine Significance of Stormwater Discharges 

• Column 6 - Are stormwater treatment practices employed? Stormwater treatment 
practices include oil/water separators, detention basins, etc. 

• Column 7 - Would additional structural or non-structural controls result in a 
significant improvement in stormwater quality? Determine if you have 
implemented all feasible controls to reduce stormwater pollutants. 

• Column 8 - Is there a potential economic incentive associated with addressing 
the issue? Economic incentives may be related to savings in water usage, waste 
disposal, energy usage, etc. 

• Column 9 - Is there a benefit to the surrounding community associated with 
addressing the issue? Benefits may include reduction in debris and/or pollutants to 
local stormwater that may come into contact with residents. 

• Column 10 - Based on the previous questions, do you consider exposure of 
residue to stormwater or dry-weather discharges to be significant? Each facility 
will be required to identify five ISSUES which are considered to be significant. A 
Significant Issues Action Plan (Form 2) must be prepared for the ISSUES identified. 

The determination of whether a discharge is significant depends on each facility's 
situation. Facility managers should discuss with employees or city representatives to 
determine whether an ISSUE is significant. Dry-weather discharges which were not 
specifically permitted as previously described should be considered significant. 

FORM 2 - SIGNIFICANT ISSUES ACTION PLAN 
For each significant ISSUE identified, the facility must prepare an Action Plan. The 
Action Plan requires (I) an objective, (2) a date of completion, and (3) actions to be 
implemented to reach the objective. A description of the procedure is provided below. 

• Objective and Date of Completion: An objective is required for each significant 
ISSUE identified. The objective should be specific, and a time frame for completion 
should be identified. For example: "To reduce the discharge of solids from the 
materials handling area by November 1998." 

• Actions: Actions are specific steps that will be taken to reach the objective. For 
example, the actions may include daily sweeping, utilization ofbest management 
practices, etc. A list of Best Management Practices (BMPs) is attached from which 
facility managers may choose appropriate "action" items for each significant ISSUE. 

The completed forms should be submitted to: 

Orange County PF&RD, Environmental Resources 
Attention: Richard Boon 
10852 Douglass Road 
Anaheim, CA 92806 
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Can Activity result in 
a discharge that could 

potentially discharge off-site 

during dry weather" Does the Activity result in 
ISSUE LOCATION residue being exposed to 

Types of discharges may stonn water" 
include irrigation, vehicle 
washing, street sweeping 

runoff, etc. 

Leakage from Fluid 
Trans fer Areas 

( e.g., drums) 

Leakage from 
Storage Containers 

Spills Outside 
Containment 

Material Storage (i.e., 
drum, storage, asphalt 

piles, construction 
materials, etc.) 

• Prepared by: 

Facility: Date: 

P:\54 I 85\MA TERlAL.Xl..S 

FORM 1 - Materials Stored or Handled On-Site 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 
Decision Table to Determine Significance 

Are structural controls in Are non-structural Are stonn 
place to prevent exposure management practices in place water treatment 
of residue to stonn water? to reduce exposure of residues practices employed" 
(i.e., roofs, berms, covers) to stonn water" (i.e., sweeping, (i.e., oil/water 

inspe~ti"ons. spill clean-up separators, detention 
Identify types of procedures, etc.) basins, etc.) 

structural controls in place. 
If known, identify which Identify non-structural Identify treatment 

BMP it reflects. management controls in place. practices in place. 

Would additional structural Is there a potential Is there a benefit to 

or non-structural controls economic incentive the surrounding 

result in a significant associated with community 
improvement in stonn addressing the associated with 

water quality? issue" addressing the issue" 
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Based on the previous 
questioris. do you 

consider exposure of 
residue to stonn water 

or dry-weather discharges 
to be significant" (Dry-
weather discharges to 
the stonn water system 
should be considered 

significant.) 

+ 
Facility should choose 
5 significant issues for 
completing action plan 
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e 

Can Activity result in 
a discharge that could 

potentially discharge off-site 
during dry weather? Does the Activity result in 

ISSUE LOCATION residue being exposed to 
Types of discharges may storm water0 

include irrigation. vehicle 
washing, street sweeping 

runoff, etc. 

Large Spills • Greater . 
tnun ! 0 1aiions 

mall Spills· Less 
' 

than IO gallons 
( vehicle storage, drips, 

overflow, etc.) 

Equipment/V chicle 
Washing 

Wastewater Discharge 

City: Prepared by: 

Facility: Date: 

P•\S4ISS1VMREV,)(I.S 

FORM 1 - Vehicle and Equipment Maintenance Activities 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 
Decision Table to Determine Significance 

Are structural controls in Are non-strUctural Are storm 
place to prevent exposure management practices in place water treatment 
of residue to storm water0 to reduce exposure of residues practices employed? 
(i.e., roofs, berms. covers) to storm water'.' (i.e., sweeping, (i.e., oil/water 

inspections, spill clean-up separators, detention 
Identify types of procedures, etc.) basins, etc.) 

structural controls in place. 
If known, identify which Identify non-structural Identify treatment 

BMP it reflects. management controls in place. practices in place. 

Would additional structural Is there a potential ls there a benefit to 

or non-structural controls economic incentive the surrounding 

result in a significant associated with community 

improvement in storm addressing the associated with 

water quality? issue? addressing the issue? 

M-15 

Based on the previous 
questions, do you 

consider exposure of 
residue to storm water 

or dry-weather discharges 
to be significant? (Dry-
weather discharges to 

the storm water system 
should be considered 

significant) 

+ 
Facility should choose 

5 significant issues for 
completing action plan 

0012502



Can Activity result in 
a discharge that could 

potentially discharge off-site 
during dry weather? Does the Activity result in 

ISSUE LOCATION materials or residue being 
Types of discharges may exposed to stonn water? 
include irrigation. vehicle 
washing, street sweeping 

runoff. etc. 

Spi:lage of waste 

Leakage from 
Stored Waste 

Waste Storage (i.e., 

temporary stockpiling 
of street sweeping, 

composting, trash, 
debris, etc.) 

City: Prepared by: 

Facility: Date: 

P:\$4185\DOCS\WASTETBL.Xl.S 

FORM 1- Waste Stored or Handled On-Site 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 
Decision Table to Determine Significance 

Are structural controls in Are non-structural Are stonn 
place to prevent exposure management practices in place water treatment 
of residue to stonn water? to reduce exposure of materials practices employed? 
(i.e., roofs, benns, covers) or residues to stonn water? (i.e., oil/water 

(i.e., sweeping, inspections, spill separators, detention 
Identify types of clean-up procedures, etc.) basins, etc.) 

structural controls in place. 
If known, identify which Identify non-structural Identify treatment 

BMP it reflects. management controls in place. practices in place. 

, 

Would additional structural Is there a potential Is there a benefit to 

or non-structural controls economic incentive the surrounding 

result in a significant associated with community 

improvement in storm addressing the associated with 

water quality? issue? addressing the issue? 

M-16 

Based on the previous 

questions, do you 
consider exposure of 

residue to stonn water 
or dry-weather discharges 

to be significant? (Dry-
weather discharges to 

the storm water system 
should be considered 

significant.) 

+ 
Facility should choose 
5 significant issues for 
completing action plan 

0012503



Facility: 

Date: 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 
Significant Issues Action Plan 

City of ___________ Summary of Actions 

Prepared by: 

I. Significant Issue (from Decision Table): -------------------------------

I Objective and Date of Completion, 

Action Plan: 

Actions to be Taken Responsible Party Projected Start Date Projected Completion Date Comments 

M-17 
P.\S4 J 8~\DOCS\SWSUMFRM. DOC 
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Page2 

2. Significant Issue: 

I Objective and Date of Completion, 

Action Plan: 

Actions to be Taken Responsible Party Projected Start Date Projected Completion Date Comments 

3. Significant Issue: 

I Objective and Date of Completion, 

Action Plan: 

Actions to be Taken Responsible Party Projected Start Date Projected Completion Date Comments 

Pe,CS\SWSUMFRMDOC e 
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Page 3 

4. Significant Issue: 

Action Plan: 

Actions to be Taken Responsible Party Projected Start Date Projected Completion Date Comments 

5. Significant Issue: 

I ObjocHve and Date of Completion 

Action Plan: 

Actions to be Taken Responsible Party Projected Start Date Projected Completion Date Comments 

M-19 
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Appendix2 

BMP Reference Manual 

Performance Reports? /28/97 M-20 
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4. SOURCE CONTROL BMPs 

nus chapter 
describes specific 
source control 
Best 
Management 

Practices (BMPs) for common industrial 
activities that may pollute storm water. Chapter 
2 led you through the steps of identifying 
activities at your facility that can pollute storm 
water while Chapter 3 provided guidance on 
selection of BMPs. nus chapter provides you 
with the BMPs that best fill your facility's need. 
Best management practices for each of the 
activities shown below are provided in the 
following fact sheets. 

Each fact sheet contains a cover sheet with: 

• A description of the BMP 

• Approach 

• Requirements 

- Cost, including capital costs, and 
Operation and Maintenance (O&M) 

- Maintenance (including administrative and 
staffing) 

• Limitations 

The side bar presents information on where this 
BMP applies, targeted constituents, and an 
indication of the level of effort and cost to 
implement 

Further information is also provided in 
additional sheets. nus information includes a 
more detailed description of the BMP, 
requirements to implement, examples of 
effective programs, and references. 

BMPs are provided for each of the following 
industrial activities consistent with Worksheet 4 
in Chapter 2. 

Industrial Handbook M-21 

Industrial Activities Requiring BMPs 

SC::1 Non-Storm Water Discharges to 
Drains 

SC2 Vehicle and Equipment Fueling 

SC3 Vehicle and Equipment WasbiDg and 
Steam Cleaning 

SC4 Vehicle and Equipment Maintenance 
and Repair 

SCS Outdoor Loading/Unloading of 
Materials 

SC6 Outdoor Container Storage of Liquids 

SC7 Outdoor Process Equipment 
Operations and Maintenance 

SC8 Outdoor Storage of Raw Materials, 
Products, and By-Products 

SC9 Waste Handling and Disposal 

SClO Contaminated or Erodible Surface 
Areas 

SCll Building and Grounds Maintenance 

SC12 Building Repair, Remodeling, and 
CoDSttUc:lion 

SC13 Over-Water Activities 

SC14 Employee Training 

Fact sheet SC14, Employee Training, is a 
compilation of the training aspects of the 
individual source control fact sheets. Its 
purpose is to facilitate the integration and 
development of a comprehensive training 
program for all industrial activities at a facility. 

March, 1993 
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ACTIVITY: NON-STORM WATER DISCHARGES TO DRAINS 

D~CRIPTION 
EJirniuare non-suxm warer disdlarges to the Storm warer collection sysrern. Non-Storm 
water discharges may include: process wasrewatcs. cooling wai:ers, wash waters, and 
sanitary wasrewarer. 

APPROACH 
'Ibe following approacilcs may be used to identify non-storm water dischllrges: 
• Visual Inspection 

1be easiest melbod is to inspect Cldl discbargc point during dry weather. 
Keep in mind tba1 drainage from a srorm event can continue for three d:lys or 
more and groundwater may infiltrate the underground storm warer collection 
sysrem. 

• Piping Schematic Review 
1be piping schematic is a map of pipes and drainage systems used to carry 
wasrewarer, cooling water, sanitary wastes. etc. 
A review of the "as-built" piping schematic is a way to determine if there are any 
connectioas to the Storm warer collection system. 
Inspect the path of tloor drains in older buildings. 

• Smoke Testing 
Smoke resting of wastewater and stonn warer collection sysicms is used to dcrect 
connectioas between the two sysrem.s. 
During dzy wearber Ille storm water collection sysa:m is filled wilh srnolce and 
then uaccd to sources. Tbe appeanmce of smoke at the base of a toilet indic:ares 
tba1 there may be a connection between !he sanituy and the storm warcr sysrem. 

• Dye Testing 
A dye rest can be performed by simply releasing a dye into either your sanitary 
or process wastewater system and examining the discbargc poinis from !he storm 
war.er collection system for discoloration. 

REQUIREMENTS 
Cosu (Capital, O&M) 
• Can be difficult to loc:are illicit connections especially if there is groundwater 

infillr.llioa. 

LIMITATIONS 
• Many facilities do not have accur.ue. up-to-date schematic drawings. 
• TV and visual inspections can identify illicit connections to the storm sewer, but 

further testing is sometimes required (e.g. dye, smoke} to identify sources. 

Industrial Handbook M-22 

Applications 

C Manufacturing~ 

Material Handling 

CVehicle Maintllfllllltii::) 

Conatrut:tion 

C§.ommercia/ N:tivititi;:> 
Roadways 

Targeted Constituents 

0 Sediment 

• Nutrient. 

• HeavyMetlm 

• Toxic Materiai. 

Q Floatable Materiala 

• Oxygen Detn1111~ 
ing Subatanc,u 

• Oil& Gruse 

• Bactaria & Vint6a 

• U.ulY..to~ 
Slgruflcant lmpa,:t 

0 Probable Low or 
Unknown lm,,.:t 

Implementation 
Requirements 

'- Capital Costa 

0 O&MCosts 

0 Maintenance 

'- Training 

• High O Low 

SC1 

March, 1993 
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Additional Information - Non-Storm water Discharges to Drains 

Facilities subject to srmm waier permit requm:mentS must include a cenificadon rbat die SIDnD wau:r a>lleaion system 

bas been tested or evalualed for !be presence of non-swnn warcr disdlarges. The Scaa::'s CicDcra1 IDdusuia.l Srorm Wa,a 
Permit requires rbat non-srorm war.er discharges be elirniaa!Cd prior ro.impirmclwioD of !be facility's SWPPP. 

Non-sronn warer discharges to !be storm warer colleaioD sysrem may .include any water used duectly iD !be manufacmr
iDg process (process wasiewar=r). air conditioning c:ondensare and a>olant. non-contact a>oling warer, cooling equipment 
condensate outdoor secondary comainm=t warer, vebic:le and equipment wash wa=, sink and drinking founram 
wastewater, sanitary wasr.cs. or otbcr wastewarers. Table 4.1 presents disposal option information for specific cypes of 
wasr.ewarets. 

To ensme rbat !be storm water sysri:m discbarge coarains only srorm wa,a, indusuy sbould: 
• Locate discilarges to tbe m1mjtjpal storm sewer sysrem or warers of !be United Srar.cs from me indusuial 

sumn sewer system from: 
Mas-built" pipeline sdlernartn and 
visual observation (walk boundary of plant sire). 

• Locate and evaluate all discharges to die jndnstrial storm sewer sysrem (including wet weatbcr nows) from: 
Mas-built" pipeline scbernartn 
visual observation, 
dye rests, 

TV camera. 
cllemical field rest kits, and 
smoke teslS. 

• Dcwlop plan co elirnrnarc illic:it a>micctions: 
teplumb sewer lines, 
isoJare problem areas. and 
plug illicit discharge points. 

• Dcwlop disposal options. 
• Document rbat non-srorm warer disdlarges have been elirnim!Cd by recording rem performed, rnetbods 

used. dares of testing, and any on-sire drainage poiDts observed. 

REFER.ENCTS 
Ocneml Indusuial Stom. Wara Pemlit, SWRCB, 1992. 

NPDES Ocneral Permit for Discbarges of Suxm Water Associated with Induslrial Adivity in San1a Clam County 
to Soulh San Fmadsco Bay or ifs Tributaries. SFBRWQCB, 1992. 

Storm Wau:r Management for Indusmal Activities: Developing Pollution Prevention Plans. and BestManage
rncnt Pmctices. EPA 832-R-92..()()6. USEPA.1992.. 

SC1 

Industrial Handbook M-23 Marcb.1993 

·"" 
0012510



e 
TABLE 4.1 QUICK REFERENCE - DISPOSAL ALTERNATIVES 

(Adopted from Santa Clam County Nonpoint Source Pollution Control Program - December 1992) 

!. All or the wasle products on this chart are prohibited from discharge to die stonn drain system. Use this mauix to decide which nltemative disposal strategies to use. 
: ALTERNATIVES ARE LISTED IN &•RJORITY ORDER. 

r 
l 

Key: HHW Household hazardous waste (Government-sponsored drop-off events) 
POTW Publically Owned Trealment Plant 
Reg.Bd. Regional Waler Quality Control Board (Oakland) 
"Dispose to sanitary sewer" means dispose Into sink, toilel, or sanitary sewer clean-out connection. 
"Dispose as trash" means dispose In dumpsters or lrash containers for pickup and/or eventual disposal in landfill. 
"Dispose as hazardous waste" for business/commercial means contract with a hazardous waste hauler to remove and dispose. 

DISCHARGFJACTIVITY BUSINESS/COMMERCIAL RESIDENTIAi, 
Disposal Priorities A1iproval Disposul Priorilies 

General Construction and Painting; Street and Utlllty Maintenance 

Excess paint (oil-based) I. Recycle/reuse. I. Recycle/reuse. 
2. Disnose as hazardous waste. 2. Take to HHW drop-off. 

Excess paint (water-based) I. Recycle/reuse. 
2. Dry residue In cans, dispose as trash. 
3. If volume Is too much to dry, 

I. Recycle/reuse. 
2. Dry residue in cans, dispose as trash. 
3. Ir volume is too much to dry, take to 

disoose ns hazardous waste. HHW drop-off . 
Paint cleanup (oil-based) Wipe paint out or brushes, then: 

I. Filter & reuse d1inners, solvents. 
Wipe paint out or brushes, then: 
I. Filter & reuse d1inners, solvents. 

2. Disnose as hazardous waste. 2. Take 10 HHW drop-off. 

Paint cleanup (water-based) Wipe paint out or brushes, then: Wipe paint out of brushes, then: 
I. Rinse to s1u1it1UY sewer. I. Rinse to sm1il1UY sewer. 

Emotv paint CIUIS (dry) I. Remove lids, disoose as trash. I. Remove lids, disuose as trnsh. 

Paint strioninJ? (with solvent) I. Disnose as hazardous wasle. I. Tnke to HHW drop-ofr. 

Building exterior cleaning (high- I. Prevent entry into stonn drain and 
pressure water) remove offsite 

2. Wash onto dirt area, spade in 
3. Collect (e.g. mop up) and 

POTW discharJ?e to sanitary sewer 

Cleaning or building exteriors which I. Use dry cleaning methods 
have HAZARDOUS MATRIUALS (e.g. 2. Contain and di~se woshwatcr as 
mercury, lead) In paints hazardous wnste ( uggestion: dry 

material first 10 reduce volume) 

0012511



DISCHARGE/ACTIVITY BUSINESS/COMMERCIAL 

Disposal Priorities 

General Construction and Painting; Street and UUIUy Maintenance (cont'd) 

Non-h87Jll'dous paint scraping/ I. Dry sweep, dispose as trash 
sand blasting 

HAZARDOUS paint scraping/sand blasting I. Dry sweep, dispose as 
(e.g. marine paints or paints containing hazordous waste 
lead or tributyl tin) 

Soil rrom excavations during periods I. Should 1101 be placed In street or 
when stonns are forecast on paved areas 

2. Remove from site or backfill by 
end of day 

3. Cover will1 tarpaulin or surround 
with hay bales, or use other 
runorr controls 

4. Place filler mot over stonn dmin 
Note: Thoroughly sweep following removal of 
dirt In nil four nltematlves. 

Soil from excavations ploced on paved 
surfaces during periods when stonns are not 

I. Keep moterial out of stonn convey1u1ce 
systems and llioroughly remove via 

forecast sweeping following removal or dirt 

Cleruling streets In construction areas I. Dry sweep and minimize tracking or 
mud 

2. Use silt ponds and/or similar pollu1ru1t 
reduction techniques when Hushing 
pavement 

Soll erosion, sediments I. Cover disturbed soils, use erosion 
controls, block entry to stonn drain. 

2. Seed or plant hrunediately, 

Fresh cement, grout, mortor I. Use/reuse excess 
2. Disoose to trash 

Washwater from concrete/mortar I. Wash onto dirt area, spade In 
(etc.) cleanup 2. Pump 1111d remove to appropriate 

disposal facility 
3. Settle, pump water to sanitary sewer 

Aggregate wash from driveway/patio I. Wash onto dirt area, spade In 
construction 2. Pump and remove to opproprlale 

disposal fucility 
3. Sculc, pump waler to sanil, wer 

Aooroval 

POTW 

l'OTW 

Table 4.1 (Co111inued) 
Page 2 

RESIDENTIAL 

Disposal Priorllles 

I. Dry sweep, dispose as trash 

I. Dry sweep, lake to HHW drop-off 

I. Use/reuse excess 
2. Disnose ns trash 

I. Wash onto dirt area, spade in 
2. Pum1> nnd remove to appropriate 

disposal facility 
3. Settle, pump water to sanitary sewer 

I . Wash onto dirt area, spade In 
2. Pump and remove to nppropriolc 

tlisposnl fllclllly 
J. Sclllc, pump w111c1· 10 111111l1ary sew 
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DISCHARGFJACTIVITV BUSINESS/COMMERCIAL 
Disposal Priorities 

General ConstrucClon and l'alntlng; Street and Utlllty Maintenance (cont'd) 

Rinsewater from concrete mixing trucks I. Return truck 10 ynrd for rinsing 
into pond or dill area 

2. Al c0t1structlon site, wash into pond 
or dill urea 

Non-hazardous construction and I. Recyclrlreuse (co11cre1e, wood, etc.) 
demolilion debris 2. Disoose ns lmsh 

Hazardous demolition and I. Dispose as hazardous waste 
construction debris (e.g. asbestos) 

Saw-cut slurry I. Use dry culling lechnlque and sweep Vi residue 
2. acuum slurry n11d dispose off-site. 
3. Block sionn drain or benn wilb low 

weir as necessary 10 allow most solids 
10 sellle. Shovel out guuers; dispose 
residue 10 dill nren, cons1ruc1io11 yard 
or lnndfill. 

Construction dewn1ering I. RecyclrJReuse 
(Nonlurbid, unco11uuni11a1ed )!roundwHler) 2. Discl111r1?e to s1onn drain 

Construction dewnlering (OIJ1er dmn I. RecyclrJreuse 
non1urbid, u11co111amina1ed groundwarer) 2. Discharge 10 srutilary sewer 

3. As appropriate, trent prior 10 
discharge 10 stonn drain 

Po1table IOilet waste I. Leasing company shall ~se 
10 sanilarV sewer al PO 

Leaks from garbage dumpsters I. Collect, contain leaking ma1erial. 
Eliminate leak, keep covered, 
return to leasing company ror f 
hnmedlate repair 

2. If dumpster is used for liquid 
waste, use plastic litter 

Aooroval 

POlW 

Reg. Dd. 

POlW 

e 
Table 4.1 (Continued) 

Page 3 

RESIDENTIAL 
Disposal Prlorllles 

I. Recyclrlreuse (co11cre1e, wood, etc. 
2. Disoose ns lmsh 

I. Do 1101 111temp1 10 remove yourselr. 
Con1ac1 asbestos removal service ror 
sare removal and dispoSIII 

2. Very small amounts (less 1hm1 S lbs) 
mny be double-wmpped in pluslic w1d 
lnken 10 HHW drop-orr 

. 
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DISCHARGFJACTIVITV DUSINESS/COMMRRCIAL 

Disposal Prlorllles 

General Construction and Painting; Street and Utility Maintenance (cont'd) 

Leaks from conslruction debris bins I. Insure that bins are used for dry 
noohazardous materials only 
(Suggestion: Fencing, covering help 
prevent misuse) 

Dumpster cleaning water I. Clean nt dumpster owner's facility 
ru1d dischnrge waste tl1rough grease 
Interceptor to srulltnry sewer 

2. Clean on site and dischnrge t11rough 
grease Interceptor to sanitnry sewer 

Cleaning driveways, paved nreas • I. Sweep and dispose as tmsh 
(Special Focus = Restaurant alleys Grocery (Dry cleaning only). 
dwnpster nreas) 2. For vehicle leaks, restaurant/grocery 

nlleys, follow this 3-step process: 
n. Clean up leaks with rags or 

absorbents. 
b. Sweep, using granular 

absorbent material (cat liller). 

• Note: Local drought ordinances may 
c. Mop and dispose of mopwater 10 

s.-u1ilary sewer (or collect rinsewater 
contain additional restrictions .-u1d pump 10 t11e sanitary sewer). 

3. Same as 2 above, but wit11 rinsewater 
(2c)(no soap) discharged to stonn drain. 

Sterun cleruling of sidewalks, plazas • I. Collect all water 1111d pump 10 sanitary 
sewer. 

2. Follow this 3-slep process: 
n. Clem, oil leaks with rags or 

adsorbents 
• Note: Local drought ordinances may b. Sweep (Use dry absorbent as needed) 

conialn additional restrictions c. Use no soap, dischar2e lo slonn drain 

Potable waler/line nushing. I. Deactlvale chlorine by 
H ydranl 1estlng maximizing lime water will travel 

before reachinl! creeks 

Super-chlorinated (above I ppm) water 
from line nushing 

I. Discharge 10 sruliwy sewer 
2. Complete dechlorination required 

before discl111rgc 10 stonn dmin 

e e 

Approval 

POlW 

POlW 

Table 4.1 (Continued) 
Page 4 

RESIDENTIAL 

Disposal Prlorllles 

I. Sweep and dispose as tmsh (Dry cleaning 
only). 

2. For vehicle leaks, follow this 
3-slcp process: 
n. Clem1 up leaks wid1 rags or 

absorbents; dispose as hazanlous 
WIISle. 

b. Sweep, using gmnular 
absorbent material (cat liner). 

c. Mop and dispose of mopwatcr 
10 sanitary sewer . 

e 
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DISCHARGFJACTIVITY 

Landscaoe/Garden Maintenance 

Peslicldes 

Garden clippings 

Tree trimming 

Swimming pool, spa, fountain water 
(emptying) 

Acid or other pool/spa/fountRin cleaning 

Swinuning pool, spa filler backwash 

Vehicle Wasles 

Used motor oil 

Anurrceze 

Other vehicle Ouids and solvenlS 

Automobile bnlleries 

Motor home/construction traller waste 

----· 

BUSINESS/COMMERCIAL 
Disposal Prlorilles 

I. Use up. Rinse containers use 
rlnsewa1er as producL Dispose 
rinsed containers as ln\$h 

2. Dispose unused peslicide as 
hazardous waste 

I. Compos! 
2. Take 10 Lm1dlill 

I. Chip Ir necessary, before 
comoosting or recycling 

I. Do not use metnl-based algicides (i.e. 
Copper Sulrate) 

2. Recycle/reuse (e.g. irrigation) 
3. Detennlne chlorine residual = 0, wail 

24 hours and then discharge to stonn drnin. 

I. Neutralize and discharge to sanitary 
sewer 

I. Reuse for irrigation 
2. Dispose on dirt area 
3. Settle, disoose to sanitarv sewer 

I. Use secondary contahunent while 
storing, send to recycler. 

I. Use secondary conlairunenl while 
storina, send lo recycler. 

I. Dispose as hazardous waste 

I. Send 10 auto ballery recycler 
2. Take to Recycling Center 

I. Use holding 1ru1k. Dispose to 
sanitary sewer 

Approval 

POTW 

POTW 

e 
Table 4.1 (Con1 ... Jed) 

Page 5 

RESIDENTIAi, 
Disposal Priorities 

I. Use up. Rinse containers, use 
rinsewaler as peslicide. Dispose 
rinsed container ns trash. 

2. Take unused peslicide lo HHW drop-
orr 

I. Compos! 
2. Disnose as tmsh. 

I. Chip ir necessary, before composting 
or recycling 

I. Do 1101 use metal-based ulgicidcs (i.e. 
Copper Sullille) 

2. Recycle/reuse (e.g. irrigation) 
3. Detennine chlorine residual = 0, wail 

24 hours ru1d then discharge to slonn drain. 

I. Use for huadscape irrigalion 
2. Dispose on dirt area 
3. Sc11le, disnose 10 sanitary sewer 

I. Put out for curbside recycling pickup 
where available 

2. Take 10 Recycling Facility or auto 
service facility witlt recyclinf. program 

3. Take to HHW evenlS accept ne. motor oil 

I. Tuke 10 Recycling Facllily 

I. Tuke 10 HHW event 

I. Exclumge at retail outlet 
2. Take 10 Recycling Facility or IIHW event 

where baueries are accepted 

I. Use holding 1m1k, dispose to sru1itnry 
sewer. 
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DISCHARGFJACTIVITV BUSINESS/COMMERCIAL 
Disposal Priorities 

Vehicle Wasles (cont'd) 

Vehicle Washing I. Recycle 
2. Discharge lo sanllary 

sewer, never IO slonn droln 

Mobile Vehicle Washing I. Collect washwa1er and discharge 10 
sanitary sewer. 

Rinsewatcr from dust removal at new car I . Discharge to sru1i1ary sewer 
fleets 2. If rinsing dusl from exlerior surfaces 

from appearru1ce purposes, use no soap 
(waler only); discharge to s1onn dmin. 

Vehicle leaks al Vehicle Repair Facililies Follow dlis 3-scep process: 
I. Cleru1 up leaks wllh rags or absorbenls 
2. Sweep, using grnnular absorbent 

matenal (cal HIier) 
3. Mop and dispose of mopwaler 10 

srulitary sewer. 

Other Wastes 

Carpet cleaning solulions & od1er 
mobile wnshinl! services 

I. Dispose lo sru1itary sewer 

Roof drains I. If roof Is con11unlna1ed wlll1 
lnduslrial wasle produces, 
discharge to snnilary sewer 

2. If no contamlnalion Is present, 
discharge to s1onn drain 

Cooling water I. Recycle/reuse 
Air condllionln2 condensale 2. Dischar2e to sanltarY sewer 

Pumped groundwaler, lnnllrallon/ I. Recycle/reuse (landscaping, elc.) 
foundalion dmlnage (contaminaled) 2. Treal if necessary; discharge to f 

sanitary sewer 
3. Treal and discharge 10 slonn dmin 

Fire lighling nows If contaml11111 Ion Is presenl, Fire Depl. 
will n1te7r1 _co prevenl 11ow rerun 
rn· slonn ram 

~ 

Aooroval 

POlW 

POlW 

POlW 

POlW 

POlW 

Reg. Bd. 

POlW 
Reg. Bd. 

Table 4.1 (Continued) 
Page 6 

RESIDENTIAL 
Disposal Priorities 

I. Take lo Commercial Car Wash. 
2. Wash over lawn or din area 
3. If soap Is used, use a buckel for soapy 

waler and discharge remaining soapy 
waler 10 sanilary sewer. 

I. Dispose 10 srulilary sewer 

·-
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DISCHARGFJAC'flVITY BUSINESS/COMMERCIAL 
Disposal Priorities 

Other Wastes (cont'd) 

Kitchen Grease I. Provide secondary con1ainmen1, collecl, 
send 10 recyler. 

2. Provide secondary conlainmenl, collecl, 
. send 10 POlW via hauler. 

Res1auran1 cleaning of floor mms, I. Cleru1 Inside building wid1 discharge 
exhaust fillers, etc. d1rough grease trap to sn11l1nry sewer. 

2. Clean outside In co11111l11er or benned 
area wid1 dischar2e to sm1ilnry sewer. 

Cle1U1-up wns1ewa1er from sewer back-up I . Follow dlis procedure: 
a. Block s1onn drain, C<Hllni11, collcc1, 

ru1d rc1um spilled malelinl 10 the 
sru1i111ry sewer. 

b. Block storm drain, rinse remaining 
material to collection poinl ru1d 
pump 10 sanilary sewer. (110 rinse-
waler may flow 10 slonn drain) 

A1>provul 

POlW 

e 
Table 4.1 (Cm,unued) 

Page 7 

RES1DEN1'IAI, 
Dis1>0sul Priorilles 

I. Collecl, solidil"y, dispose as lrush 
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ACTIVITY: VEHICLE ANO EQUIPMENT FUELING 

DFSCRIPTION 
Prevent fuel spills and leaks. and reduce their impaas to st0rm waicr. 

APPROACH 
• Design the fueling area to prevent the nmon of stOrm water and the runoff of spills: 

Cover fueling area if possible. 
Use a perimeter drain or slope pavement inward with drainage to sump. 
Pave fueling area with concrete rather than asphalL 

• Where covering is infeasible and the fuel island is SUff'Ounded by pavement. apply a 
suilable sealant tha1 proceas the asphalt from spilled fuels. 

• If dead-end sump is not used to collect spills. install an oil/waicr separator. 
• Install vapor recovery nozzles to help conaol drips as well as air pollution. 
• Discourage "topping~ff" of fuel tanks. 
• Use secondary coorainment when transferring fuel from the tank lrllck to the fuel 

tank. 
• Use adsorbent marerials on small spills and general cleaning rather than hosing down 

the area. Remove the adsorbent materials promptly. 
• Carry out all Federal and State requirements regarding underground storage ranlcs, or 

install above ground tanks. 
• Do not use mobile fueling of mobile industrial equipment around the fac:ility; rather, 

transport the equipment to designated fueling areas. 
• Keep your Spill Prevention Conaol and Countermeasure (SPCC) Plan up-to-date. 
• Train employees in proper fueling and cleanup proc:edurcs. 
• For a quick reference on disposal alternatives for specific wastes see Table 4.1; SCI. 

REQUIREMENTS 
• Com (Capilal. O&M) 

The reaofitting of existing fueling areas to minimize storm water exposure or 
spill runoff can be expensive. Good design must occur during the initial installa· 
tion. Exauded curb along the "upstream" side of the fueling area to prevent 
stotm water runon is of modest cosL 

• Maintenance 
Clean oiVwater separarors at the appropriate intervals. 
Keep ample supplies of spill cleanup materials on-site. 
Inspect fueling areas and storage tanks on a regular schedule. 

LIMITATIONS 
• OiVwaicr separators arc only as effective as their maintenance program. 
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Additional Information - Vehicle and Equipment Fueling 

Spills from fueling or from the tr.msfer of fuels to the srmage rank can be a significant soun::e of pollution. Fuels carry 
conraroiuauts of particular concern to humans and wildlife. sucb as heavy metals. toxic DWCria1s. and oil and grease. 
wbic:h are not emly removed by storm wmcr aeaanent devices. . Consequently, conaol at the source is panicularly 
imponam. Adequare conaol can be achieved with careful design of the initial installacion, reaofitting of existing 
imwlatioos, and proper spill conaol and cleanup procedures. as described below. 

I2=im 
With new illstallations. design the fueling area to prevent the runon of storm warer and the runoff of spills. This can be 
achieved by contouring the sire iD the appropriate fashion. Covering the sire is the best approach but may not be feasible 
if very large mobile equipment is being fueled. Storm warer nmon can be diverted around the fueling area by an extruded 
curb or with a .. speed bump~. if vehide access is needed from this direction. Spills can be contained within the fueling 
area either by using a perimeter drain or by sloping the pavement inward with drainage ro a sump. In both cases the 
drain can be CODDeCled to the storm drain with a valve that is only closed during fueliDg operations and left open at all 
other times. Pave the fueliDg area wilh Portland cement concrete rather tban asphall. since !he laaer will gradually 
disintegrate and be washed from the site. 

Snin Cona:ol 
The following spill conaol measures will reduce spilling or reduce the loss of spilled fuels from the sire: 
• IIISlall vapor recovery nozzles. 
• Do Dot ~ oft" f3Dks. 
• Place secondary COPtaiurnent around !he fuel truck when it is ttaDSferring fuel to the srorage tank. The truck . 

operatOr should remain with the truck while !he tr.msfer is iD progress. 
• Place a stoc:kpile of spill deanup materials where it will be readily accessible. 
• Use dry methods ro dean the fueling area whenever possible. If you periodically clean by pressure washing, place a 

temporary plug iD the downsucam dl3iD and pump out the accumulated water. Properly dispose the water. 
• Train employees on proper fueling and deanup procedures. 

Pc:siznaJCd Arca 
If your facility has large numbers of mobile equipment woddng throughout the site and you currently fuel them with a 
mobile fuel lrUCk. CODSidcr establishing a designated area for fueling. With the exception of tracked equipment such as 
bulldozers and perllaps small forklifts, most vehides should be able ro travel to a designated area with little lost lime. 
Place temporary "caps" over nearby catdl basins or manhole covers so that if a spill occurs it is prevented from entering 
the sronn dzaiD. 

E1amalcs nf Effcaixc Programs 
• The Spill Pn:ventioD CoDUOl and Countermeasure (SPCC) Plan, which is required by law for some facilities. is an 

effective program ro reduce the number of accidenlal spills. 
• lbe City of Palo Alro has an effective program for c;ommcrtjaJ vehicle service facilities Many of the program's 

elements, including specific BMP guidance and lists of equipment suppliers, are also applicable to jndustrjal 
facilities. 

REFERENCES 
Best Management Plaaices for Automotive-Related Indusuies. Sanra Clara Valley Nonpoint Source Pollution Conaol 
Program, 1992. 

Best Management Practices for Industrial Storm Water Pollution CouaoL Sanra Clara 
Valley Nonpoint Source Pollution Conaol Program. 1992. 

Storm Wau:r Management for Industrial Activities: Developing Pollution Prevention Plans. and Best 
Management Praaices. EPA 832-R-92-006, USEPA. 1992. 

Water Quality Best Management Practices Manual. City of Seattle. 1989. 

Industrial Handbook 
M-32 

SC2 

March, 1993 

-~ 

0012519



ACTIVITY: VEHICLE AND EQUIPMENT WASHING & STEAM CLEANING 

DESCRIPTION 
Prevent or reduce the discharge of pollutants ro srorm water from vehidc and equipment 
washing and steam cleaning. 

APPROACH 
• Consider off-site comme:rcial washing and steam cleaning businesses. 
• Use designated wash areas. preferably covered ro prevent conraa with stonn water 

and bcrmcd to contain wash water. 
• Disdlargc wash water to sanilary sewer, after contacting local sewer authority ro find 

out if pretreaanent is required. 
• Educate employees on pollution prevention measures. 
• Consider filtering and rccyc:ling wash water. 
• Do not permit steam deaning wash warer ro enter the sronn drain. 
• For a quick reference on disposal alternatives for specific wasres see Table 4.1. SCI. 

REQUIREMENTS 
• Capical costS vary depending on measun:s implcmcnred. 

Low a>st (SS00-1,000) for bcnn construction. 
Medium cost (S5,000-20,000} for plumbing modifications (including re-routing 
discbargc to sanirary sewer and inscalling simple sump}. 
High cost (S30,000-150,000} for on-site ireaanent and recycling. 

• O&M COSIS increase with inaeasiog capical investmenL 
• Maintenance 

Berm repair and patching. 
Inspection and maintenance of sumps. oil/water separ.uors, and on-site ttcaancnt/ 
rccyding unics. 

LIMITATIONS 
• Some municipalities may require pretreaanent and moniroring of wash water dis· 

charges ro die sanitary sewer. · 

Applications 

Manufacturing 

Material Handling 

<:$hicle Maintenanc:i::> 

Road-ya 

Waste Containment 

<:liEusekeeping Practic"";i) 

Targeted Constituents 

e Sediment 

• Nutrient8 

• Heavy Metals 

• Toxic Materials 

0 Floatable Materials 

• Oxygen Demand-
ing Substances 

• Oil& Grease 

0 Bacteria & Viruses 

• LJlcely_ to H-
SlgnJlfcant Impact 

0 Probable Low or 
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Implementation 
Requirements 

'- Capital Coata 

0 O&Meoats 

0 Maintenance 

'- Training 

• High O Low 
• Steam deaning can generate significant pollutant conc:enttalions requiring pennitting, 

monitoring, preucaanent, and iDspectioos. The measures outlined in tbis fact sheet 
an: insufficient ro address all die enviromnencal impactS and compliance issues related l-==========11 
to steam cleaning. SC3 

Industrial Handbook M-33 March, 1993 

.. 
0012520



Additional Information -- Vehicle and Equipment Washing and Steam Cleaning 

Washing vehicles and equipment outdoors or in areas wbere wash warer flows onu, tile ground can pollute storm wa11:r. 

If your facility washes or steam cleans a large number of vehicles or pieces of equipment. consider conttaaing out this 
work to a commercial business. These businesses are bew:requipped ro handle and dispose of the wash warers properly. 
Conuacting out this work can also be economical by eJirniDating the need for a separate washing/deaning operation at 
your facility. 

If washing/cleaning must occur on-site. consider washing vehicles inside tbe building to control tbe rargeted consliwents 
by <lir=ing them to the sanitary sewer wbcre they can be prettcated or sent directly to tbe sanitary tteaanent facility. 
Washing operations outside should be conducted in a designated wash area having the following characrcristics: 
• Paved with Portland cement concrete. 
• Covered or benned to prevent contact with storm water, 
• Sloped for wash water collection. 
• DisdJarges wasb water ID the sanitary or process waste sewer, or to a dead-end sump. Discharge pipe should bave a 

positive control valve that allows switcbing between the storm drain and sanitary or process sewer, 
• Clearly designated and 
• Equipped with an oil/water separator (see Chapter 5, TC7, Oil/Water SeparatDrS and W81tr Quality Inlets). 

Etamnlc:s of Eff«rixc Prggrams 
The City of Palo Alto has an effective program for c:ommercia1 vehicle service facilities. Many of tbe program's 
elements, including specific BMP guidance and lists of equipment suppliers. are applicable to industrial vehicle service 
facilities. 

The U.S. Postal Service in West Saaarncnto has a new vehicle wasb system that collects, fllterS, and recycles the wash 
warer. 

REFERENCD 
Best Management Pmcticcs for Automotive-Related Industries, Santa Clara Valley Nonpoint Source Pollution Cooaol 
Program. 1992. 

Best Management Pmcticcs for Induslrial Storm Water Pollution Control. Santa Clara Valley NonpoiDt Source Pollution 
:Control Program, 1992. 

Stom1. Waiu Management for lndusaial Activities: Developing Pollution Prevention Plans, and Best Management 
Practices, EPA 8320R-92-006, USEPA. 1992. 

Water Quality Best Management Pmcticcs Manual. City of Seattle, 1989. 
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ACTIVITY: VEHICLE AND EQUIPMENT MAINTENANCE AND REPAIR 

DESCRIPTION 
Prevent or reduce the discbarge of pollutants to storm wau:r from vehicle and equipment 
maintenam:e and repair by running a dry shop. 

APPROACH 
• Keep equipment clean, don't allow excessive build-up of oil and grease. 
• Keep drip pans or containers under the areas Iha! might drip. 
• Do not change motor oil or perform equipment maintenance in non-appropriate areas. 

Use a vehicle maintcnanc:e area designed to prevent storm wiuer pollution. 
• Inspect equipment for leaks on a regular basis. 
• Se~gatc wastes. 
• Make sure oil tilters are completely drained and crushed before recyc:ling or disposal.. 
• Make sure incoming vehicles are cbcckt-d for leaking oil and fluids. 
• Clean yard st0m1 drain inlets(s) regularly and especially after large storms. 
• Do not pour malerials down d:ains or hose down wori:: areas: use dry sweeping. 
• Stoll: idle equipment under cover. 
• Drain all fluids from wredced vebicles. 
• Recycle greases, used oil or oil tiltcn, antifreeze, cleaning solutions, automotive 

batri:ries. hydraulic:, and lraJlsmission fluids. 
• Swiu:b IO non-toxic chemicals for maintenance when possible. 
• Clean small spills with rags. genc:ral clean-up with damp mops and larger spills with 

amorbeDt marerial. 
• Paint signs on storm drain inletS IO indicate Iha! they are not to receive liquid or solid 

wasa:s. 
• Train employees. 
• Minirnize use of solvents. 
• For a quick reference on disposal altcmatives for specific wastes see Table 4.1, SCI. 

REQUIREMENIS 
• Costs (Capital. O&M) - Should be low, but will vary depending on the size of the 

facility. 
• Maintenance - Should be low if procedures for the approach are followed. 

LIMITATIONS 
• Space and lime Jirnilations rnay preclude all work being condueted indoors. 
• It rnay not be possible to CODlain and clean up spills from vehicles/equipment brought 

on-site after working hours. 
• I2miD. pans (usually 1 fL x 1 fL) are generally too srnall lO contain antifreeze, which 

rnay gush from some vehicles. so d[m pans (3 fL x 3 fL) rnay have IO be purchased or 
fabric:atcd. 

• Dry floor cleaning methods rnay not be sufficient for some spills. Use three-Step 
method instead. 

• Identification of engine lealts rnay require some use of solvents. 
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Additional Information - Vehicle and Equipment Maintenance and Repair 

Vehicle or equipment maintenance is a potentially signitic:ant source of storm warer pollution. Activities that can 
coorarninate srorm water include engine repair ..and service (pans cleaning, spilled fuel. oil, etc.). replacement of fluids. 
and outdoor equipment storage and parking ( dripping engines). For further information on vehicle or equipment 
servicing, see SC2. Vehicle and Equipment Fueling, and SC3, Vehicle and Equipment Washing and Steam Oeaning. 

Wasc BWucrion 
Pans are often cleaned using solvents such as trichloroethylene. 1.1,l-trichloroetbane or methylene chloride. Many of 
these cleaners are harmful and must be disposed of as a hazardous waste. Cleaning without using liquid cleanm (e.g. 
wire brush) whenever possible reduces waste. Prevent spills and drips of solvents and cleanvn to the shop floor. Do all 
liquid cleaning at a centralized station so the solvents and residues stay in one area. Locate drip pans. drain boards. and 
drying tadcs to direct drips back into a solvent sink or fluid holding tank for re-use. 

Safer Alrcrnarixcs 
If possible. eliminate or reduce the amount of hazardous materials and waste by substituting non-hazardous or less 
hazardous materials. For example: 
• Use non-caustic detergents instead of caustic cleaning agents for pans cleaning (ask your supplier about alternative 

cleaning agents). 
• Use detergent-based or water-based cleaning systems in place of organic solvent degreasers. Wash water may 

requiJe tteaanent before it can be discharged to the sewer. Contact your local sewer authority for more information. 
• Replace chlorinated organic solvenis (l,l,1-aichloroethane. methylene chloride. ere.) with non-chlorinated solvents. 

Non-chlorinated solvents like kerosene or mineral spirits are less toxic and less expensive to dispose of properly. 
Check list of active ingmiients to see whether it contains chlorinated solvents. The ·chlor" term indicates that the 
sol'Vellt is chlorinated. 

• Choose cleaning agents that can be rec:yded. 
• Conraa your supplier or refer to trade journals for more waste roiniroivnion ideas. 

Reducing the number of solvents makes recycling easier and reduces hazardous waste management costs. Often. ooe 
solvent can perform a job as well as two different solvents. 

Rcrn:line 
Sepanuing wastes allows for easier recycling and may reduce rreaiment cosis. Keep hazardous and non-hazardous 
wastes sepaiate, do nor mix used oil and solvents, and keep chlorinated solvents (like 1,1,l-aichloroethane) separate 

from non-chlorinated solvents (like kerosene and mineral spirits). 

Many products made of recycled (Le.. refined or purified) materials are available. Engine oil. trnnsmissioo fluid, 
antifreeze, and hydraulic fluid are available in recycled form. Buying recycled products supports the market for recycled 
materials. 

Snill I&at Ocan JJn 
Clean leaks. drips. and other spills with as little water as possible. Use rags for small spills, a damp mop for general 
cleanup, and dry absorbent material for larger spills. Use the following three-step metbod for cleaning floors: 

1. Clean spills with rags or other absorbent ma!Crillls. 
2. Sweep floor using dry absorbent material. 
3. Mop floor. Mop water may be discbarged ro the saniiary sewer via a toilet or sink. 
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Additional Information - Vehicle and Equipment Maintenance and Repair 

\,god Honss:Jst:c:pinz 
Also consider the following measures: 
• Avoid hosing down your work areas. If work areas are waslled. direct wash water to sanirary sewer. 
• Collect leaking or dripping fluids in drip pans or containers. Fluids are easier to recycle if kept separate. 
• Keep a drip pan imder the vehicle while you unclip hoses. unsaew filters. or remove other pans. Use a drip pan 

under any vehicle that might leak while you work on it to keep splatters or drips off tbe shop floor. 
• Promptly transfer used fluids to tbe proper waste or recycling drums. Don't leave full drip pans or other open 

cootaioen lying around. 

Do oot pour liquid waste to floor drains, sinks, outdoor storm drain iDlets. or other storm drains or sewer comiectioos. 
Used or leftover cleaning solutions, solvenrs. and automotive fluids and oil are toxic and should not be put in the sanirary 
sewer. Post signs at sinks to remind employees, and paint stencils at outdoor drains to tell customer and others not to 
pour wastes down drains. 

Oil filters disposed of in trash ems or dumpsters can leak oil and contaminate storm war.er. Most municipalities prohibit 
or discourage disposal of these items in solid waste facilities. Place tbe oil filter in a funnel over tbe waste oil recycling 
or disposal collection rank to drain excess oil before disposal. Oil filters can be crushed and recycled. Ask your oil 
supplier or recycler about recycling oil filters. 

Put pans under leaks to collect fluids for proper recycling or disposal. Keeping leaks off the ground reduces tbe potential 
for stOrm water conramination and reduces cleanup time and costs. If tbe vehicle or equipment is to be stored outdoors. 
oil and other fluids should be drained firsL 

Designate a special area to drain and replace motor oil, coolant. and other fluids. where there are no connections to the 
storm drain or the sanirary sewer and drips and spills can be easily cleaned up. 

Be especially c:arefu.l with wu:s:kcd yehjt;Jes. whether you keep them indoors or out. as well as vehicles kept on-site for 
scrap or salvage. Wrecked or damaged vehicles often drip oil and other fluids for several days. 
• As tbe vehicles arrive, place drip pans under them immediately, even if you believe that tbe fluids bave leaked out 

before tbe car reaches your shop. 
• Build a shed or temporary roof over areas where you park cars awailing repair or salvage, especially if you handle 

wrcclced vehicles Build a roof over vehicles ycu keep for pans. 
• Drain all fluids. including air coodilioner coolanL from wrecked vehicles and ~part" cars. Also drain engines, 

rraosrnission, and other used pans. 
• Store cracked baneries in a non-leaking secondary coorainer. Do this with all cracked batteries. even if you tbiok all 

tbe acid has drained ouL If you drop a battery, treat it as if it is cadced. Put it into tbe conrainment area until ycu 
are sure it is not leaking. 

E,c;unnJes of Effective Promrns 
lbe City of Palo Alao bas an effective program for cgmmrn;jal vehicle service facilities. Many of the program's 
elements, including specific BMP guidance and lists of equipment suppliers. are also applicable to jndu5ttjal vehicle 
service facilities. 

Pick N Pull Auao Dismantlers in Rancho Cordova drains all fluids from automobiles ~ they enter tbe yard. 

Ecology Auto Wrecking io Rialao is surrounded by a steel plate/concreu: fence and has a completely paved lot that is 
graded IO a central low poinL Collected storm war.er is chanoeled through as underground drainage sysr.em of clarifiers 
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Additional Information - Vehicle and Equipment Maintenance and Repair 

and then SUln:d iD a 60.000 gallon UST before being processed tbrough a filter sysrrm. In addition. tbc work area is 
covered, ventilated and has an additional sump. Vehicle fluids are drained iD this area and segrcgmed for recycling. 

All Auro Pans. Fomana. has a complete water recycling system iD a 10,000 square foot concrete slab sum>amded by a 
curb that contains all tbe runoff and sends it fD I.be recycling system. All receiving, dismantling, and shipping occurs on 
tbe slab. 

REFERENCES 
Best Management Practices for Auromotive-Related lnduslries, Santa Clara Valley Nonpoint Source Pollution Control 
Program. 1992. 

Best Management Practices for Cooirolling Oil and Grease iD Urban Siorm Water Runoff. G. S. Silverman, eL al, 1986 
Eaviroamental Professional. Vol 8, pp 3Sl-362. 

Best Management Practices for Induslrial Simm Watcr Pollution Control, Santa Clara Valley NonpoiDt Source Pollution 
Control Program. 1992. 

Fact Sheet - Waste Reduction for AulDIDOlive Repair Shops; DTSC, 1989. 

Hlwlrdous Waste Reduction Assessment Handbook - Auromotive Repair Shops; DTSC. 1988. 

Hlwlrdous Waste Reduction Cbecklis~ - Auromotive Repair Shops; DTSC. 1988. 

Storm Water Management for Induslrial Activities: Developing Pollution Prevention Plans. and Best Management 
Practices., EPA 832-R-92-006, USEPA. 1992. 
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ACTIVITY: OUTDOOR LOADING/UNLOADING OF MATERIALS 

DESCRIPTION 
Prevent or reduce the discbarge of pollutants to sronn water from outdoor loading/ 
unloading of mau:rials. 

APPROACH 
• 
• 
• 
• 

• 

• 
• 

Parle tank: trucks or delivery vehicles so that spills or leaks can be contained 
Cover the loading/unloading docks to reduce exposure of marerials to rain. 
Seal or door skirt between aailer and building can also prevent exposure to rain. 
Design loading/•rnloacling area to prevent sronn war.er runon: 

grading or benning, and 
position roof downspouts to direct storm warer away from loading/unloading 
an:u. 

Conlain leaks during transfer . 
Use drip pans under hoses. 
Make SIR fork lift operators are properly ttained. 
Employee training for spill containment and deanup . 

REQUIREMENTS 
• CostS (Capital, O&M) • Should be low except when covering a large loading/unload· 

ing area. 
• Maintenance 

Conduct ~gular inspeaions and make repairs as necessary. The frequency of 
repairs will depend on the age of the facility. 
Check loading and unloading equipment ~gularly for leaks: 

valves. 
pumps, 
flanges, and 
connections. 

LIMITATIONS 
• Space and lime limitations may preclude all transfers from being performed indoors or 

under cover. 
• It may not be possible to conduct ttansfers only during dry weather. 
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Additional Information - Outdoor Loading/Unloading of Materials 

The loading/unloading of materials usually takes place outside. Loading or unloading of maierials occurs in twO ways: 
materials in containers or direct liquid transfer. Materials spilled. leaked or lost during loading/unloading may collect in 
the soil or on other surfaces·and be catried away by runoff or wben tbe area is cleaned. Rainfall may wash pollutants 
from machinery used to unload or move materials. The loading or unloading may involve rail or truck transfer. 

The most important factors in preventing these constituents from entering storm water is: 
• Limit exposure of material to raiDfall. 
• Prevent starm warer runon. 
• Check equipment regularly for leaks. 
• Contain spills during transfer operations. 

Loading or unloading of liquids should occur in the manufacturing building so that any spills that are not completely 
retained can be discharged to the sanitary sewer, treaanent plant. or treated in a manner consistent with local sewer 
authorities and pennit requiremencs. Best management practices include: 
• Use overhangs or door skirts that enclose tbe lr.liler. 
• Parle tank trucks during delivery so that spills or leaks can be contained. 
• Design loading/unloading area to prevent storm water runon wbicll would include grading or berming the area. and 

positioning roof downspouts so they direct srorm water away from tbe loading/unloading areas. 
• Check loading and unloading equipment regularly for leaks. including valves. pumps. flanges and connections. 
• Look for dust or fumes during loading or unloading operations. 
• Use a written operations plan that describes procedures for loading and/or unloading. 
• Have an emergency spill cleanup plan readily available. 
• Employees aained in spill containment and cleanup should be present during the loading/unloading. 
• Eslablisb depots of cleanup materials next to or near eacll loading/un.loading area. and train employees in their use. 
• For loading and unloading tank lrUc:ks to above and below ground srorage tanks. the following procedures should be 

used. 
The area wbere the ttansfer takes place should be paved. If the liquid is reactive with the asphalt. Portland 
cement should be used to pave the area. 
Transfer area should be designed to prevent runon of storm water from adjacent areas. Sloping the pad and 
using a curb, like a speed bump. aroUDd the upbill side of tbe ttansfer area should reduce runon. 
Transfer area should be designed to prevent runoff of spilled liquids from the area. Sloping the area to a drain 
should prevent runoff. The drain should be connected to a dead-end sump or to tbe sanitary sewer. A positive 
coouol valve should be ins•alled on the drain. 

• For transfer from rail cars to storage tanks that must occur outside, use tbe following procedures: 
Drip pans should be placed at locations where spillage may occur, such as bose connections, hose reels. and 
filler nozzles. Use drip pans wben making and breaking CODDections. 
Drip pan systems should be inswled between the rails ro collect spillage from tank cars. 

REFERENCES 
Best Management Practices for Industrial Storm Water Pollution Conrrol, Santa Clara Valley Nonpoint Source Pollution 
Conrrol Program. 1992 

Storm Wau:r Management for Industrial Activities: Developing Pollution Prevention Plans. and Best Management 
Practices, EPA 832-R-92-006. USEPA. 1992. 

Wau:r Quality Best Management Practices Manual. City of Seattle, 1989. 
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ACTIVITY: OUTDOOR CONTAINER STORAGE OF uau1os· 

DESCRIPTION 

COVER TO MINIMIZE 
STORM WATER 

EEEB 
/

DIKE TO CONTAIN 
SPILLS/STORM WATER 

Prevent or reduce the discbarge of pollurams to storm water from outdoor container storage 
aicas by installing safeguards against acc:idmral releases, insraJling secondary coniamment. 
conducting regular inspections. and ttaming employees in s1andard operating procedures 
and spill deanup tedmiques. 

APPROACH 
• Protect marerials from rainfall. nmon, runoff. and wind dispersal: 

Store marerials indoors. 
Cover the srorage area with a roof. 
Minize storm water nmon by endosing the area or buiding a berm around iL 
Use ·doghouse• for storage of liquid containers. 
Use covered dumpsters for waste product conrainers. 

• Storage of oil and hazardous marerials muse meet specific Federal and Seate standards 
including: 

Spill Prevention Con1rol and Counrenncasure Plan (SPCC) Pian, 
secondary containment, 
integrity and leak detection monitoring, and 
emergency preparedness plans. 

• Train operaror OD proper storage. . 

• Safeguards against accidental relemes: 
overflow pnxec:tion devices to warn operator or automatic shut down uansfer 
pumps, 
protec:lion guards (bollards) around tanks and piping to prevenr vehicle or forklift 
damage.and 
clear tagging or labeling, and resuicting access to valves to reduce human error. 

• Berm or surround rank or container with secondary conrainment sysiem: 
dikes. liners, vaulrs, or double walled tanks. 

• Some municipalities require that secondary conlllilunent aicas be connected to 
the sanitary sewer, prohibiting any bard connections to tbe StomJ. drain. 

• Facilities wilh •spill ponds• designed to iniercepr. treat, and/or divert spills 
should contaet lhe appropriate regulatory agency regarding envirinmerital 
compliance. 

REQUIREMENTS 
• Cost (Capital. O&M) 

Will vary depending on the size of tbe facility and tbe necessary conrrols. 
• Mainu:nanc:e: Conduct routine weekly inspections. 

LIMITATIONS 
• Stomge sheds often muse meet building and fire code requirements. 
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Additional Information - Outdoor Container Storage of Uquids 

Accidcnral releases of JJWCrials from aboveground liquid storage tanks, drums, and dumpsrers present tbe pou:n
tial for conmminariog srorm warezs with many.different pollurants. MalC:rials spilled; leaked or lost from storage 
containers and dumpsters may accumulate io soils or on the surfaces and be earned away by srorm warcr runoff. 
These soun:c comrols apply to conmineis loc:ared outside of a building used to temporarily stare liquid materials. 
It should be oored that the storage of reactive, ignilable. or flammable liquids must comply with fire codes. 

Container Mana0 crocnt 
To limit lbe possibility of storm water pollution. coorainc:rs used to store dangerous wasic or olber liquids should 
be kept inside tbe building unless this is impractical due to sire coosrraiots. If tbe conrainers are placed outside, the 
following procedures should be employed: 
• Dnmpsrers used to store iicms awaiting traDSfer to a landfill should be placed in a lean-to suucwre or other

wise covered. dumpsrers sball be kept io good condition withour corrosion or leaky seams. 
• GadJage dumpsters sball be replaced if they are deteriorating to tbe point where leakage is occurring. Ir 

should be kept undercover to prevent tbe enay of storm water. Employees should be made aware of the 
importance of keeping tbe dumpsrers covered and free from leaks. 

• A fillet should be placed on bolb sides of tbe curb to f'aciliwe moving the dumpsicr. 
• Wasic conrainer drums sllould be kept iD an area such as a service bay. If drums are kept ourside, I.bey must 

be SIOred iD a lean-to type strUcture, siled or walk-in container U> keep rainfall from reaching the drums. 

Storage of reactive, ignitible. or flammable liquids must comply with the fire codes of your area. Practices listed 
below should be employed to enbance tbe fire code requirements. 
• Containers should be placed in a designared area. 
• Designated areas should be paved, free of c:racts and gaps. and impervious in order to contain leaks and spills. 
• Liquid wasic should be surrounded by a curb or dike to provide the volume to contain 10 percent of the 

volume of all of the containers or 110 percent of the volume of the largest container, whichever is greater. 
• 1be area inside the curb should slope ro a drain. 

For used oil or dangerous waste, a dead-end sump should be insralled in tbe drain. 
All other liquids should be drained to the saoimry sewer if available. lbe drain must have a positive cooaol 
such as a lock. valve. or plug ro prevenr release of cooramioated liquids. 

• lbe designated storage area should be covered. 
• Coorainers used for liquid removal by an employees must be placed in a cooraiomeo( area. 

A drip pan sbould be used at all times. 
• Drums SIOred in an area where unaulborized persons may gain access must be secured to prevent accidenral spillage, 

pilferage, or any unauthorized use. 
• Employees trained in emergency spill cleanup procedures should be present when dangerous waste. liquid cbemicals. 

or other wastes are loaded or unloaded. 

lbe most common causes of uoinlCDtiooal releases: 
• Exremal corrosion and strUCIUral failure. 
• I0vaJL1tioo problems, 
• Spills and overfills due to operator error, 
• Failure of piping sysicms (pipes. pumps. flanges, couplings, hoses, and valves), and 
• Leaks during pumping of liquids or gases from truck or railcar to a srorage facility or vice versa. 

Qoeramc Irainin°/Safe:nants 
Well-lrllined employees can reduce human errors !bat lead ro accideoral releases or spills. Employees should be familiar 
with the Spill Prevention Cooaol and Countenneasure Plan. 1be employee should have the rools and knowledge to 
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Additional Information - Outdoor Container Storage of Liquids 

immediately begin cleaning up a spill if one should occur. Operawr errors can be prevented by using engineering safe 
guards and thus rcduc:ing accidental releases of polluranL Safeguards include: 
• Overflow proreaion devices on tank systems to warn tbe operator to auromaticalJy shutdown transfer pumps wbeu 

tbe tank ieaches full capacity, 
• Protective guards (bollards) aro1D1d tanks and piping ro prevent vehicle or forklift damage. and 
• Clearly tagging or labcling all valves to reduce human error. · 

Tank sysu:ms should be inspea.ed and tank integrity rested regularly. Problem areas can often be dcteeted by visually 
inspecting lhe tanks frequently. Problems or potential problems should be COlTCCted as soon as possible. Registered and 
specifically tr.lined professional engineers can identify and correct potential problems such as loose fittings, poor welding, 
and improper or poorly titted gaskets for newly installed tank systems. The tank foundations. connections. coatings. and 
tank walls and piping systems also should be inspected. Inspection for corrosion. leaks, cracks. scrarcbes in protective 
coatings. or olher physical damage tbal may weaken tbe tank system should be a pan of regular integrity testing. 

Senmm Cnnrainmcur 
Tanks should be bcrrned or sunounded by a secondary conlainment system. Leaks can be deteeted more easily and spills 
can be contained when a secondary conrairunent systems are installed. Berms, dikes, !in=. vaults. and double-wall tanks 
are examples of secondary containment systems. 

One of tbe best protective measures against contamination of storm water is diking. Containment dikes are berms or 
retaining walls I.bat are designed to hold spills. Diking is an effective pollution prevention measure for above ground 
su,rage tanks and railcar or tank uuck loading and unloading areas. The dike surrounds the area of concern and holds the 
spill, keeping spill maICrials separated from lhe storm water side of tbe dike area. Diking can be used in any industrial 
facility, but it is most commonly used for conttolling large spills or releases from liquid storage areas and liquid transfer 
areas. 

For single-wall ranks, containment dikes should be large enough to hold tbe contents of tbe storage tank for lhe facility 
plus rain water. For U'Ucks, diked areas should be capable of holding an amount equal to the volume of the rank truck 
companmenL Diked construction material should be strong enough to safely bold spilled malerials. Dike materials can 
consist of eanb, concrete, synthetic marerials. metal, or other impervious materials. Strong acids or bases may reaa with 
metal containe:s, concrete, and some plastics. Where strong acids or bases or stored. alternative dike mau:ria1s should be 
considered. More aaive organic chemicals may need certain special liners for dikes. Dikes may also be designed with 
impermeable materials to increase conrainment capabilities. Dikes should be inspected during or after significant storms 
or spills IO check for washouts or overflows. Regular checks of containment dikes to insure the dikes are capable of 
holding spills should be conduct.ed. Inability of a structure to retain storm water, dike erosion, soggy areas. or changes in 
vegetation indicate problems with dike suuaures. Damaged areas should be patched and stabilized immediately. Earthen 
dikes may require special rnaioteoan<:c of vegetation such as mulching and in:igation. 

Curbing is a barrier that swrounds an area of concem. Curbing is similar to containment diking in the way that it prevents 
spills and leaks from being released into tbe environmenL The curbing is usually small scaled and does not contain large 
spills like diking. Curbing is common at many facilities in small areas where handling and transfer liquid materials occur. 
Curbing can redirect contaminated suxm water away from the storage area. It is useful in areas where liquid materials are 
transferred from one container to another. Asphalt is a common material used for curbing; however, curbing materials 
include earth, conacte, synthetic materials, mclal, or other impeneirable maierials. Spilled malCrials should be removed 
imrnediately from curbed areas to allow space for future spills. Curbs should have manually-conttolled pump systems 
rather than common drainage systemS for collection of spilled marcrials. The curbed area should be inspeaed regularly to 
clear clogging debris. Maintenance should also be conducted frequently to prevent overflow of any spilled materials as 
curbed areas are designed ooly for smaller spills. Curbing bas the following advantages: 
• Excellent runon conttol, SC& 
• Inexpensive, ~ • Ease of iosta!lmenr, · 
• Provides option to recycle materials spilled in curb areas. and --'< 
• Common industry practice. 
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Additional Information - Outdoor Container Storage of Liquids 

Mainrc:oaocc; 
• Weclcly inspection should be c:ousidered and include: 

Check for external corrosion and suuctural failure, 
Check for spills and overfills due ID operaror error, 
Check for failure of piping system (pipes. pumps. flanges, C9UJ>ling, hoses. and valves), 
Check for leaks or spills during pumping of liquids or gases from truck or rail car ID a srorage facility or vice 
versa. 
Visually inspect new amk or conrainer insrallation loose fillings. poor welding, and improper or poorly fiacd 
gask:elS, and 
Inspect amk foundations, amm:aions, coatings. and amk walls and piping system. Look for corrosion. lealcs, 
aacks, scratd1es, and other physical damage lllat may weaken the amk or comainer system. 

Exarnnles or Effcaixe Pmmrns 
1be "doghouse" design bas been used ID store small liquid containc:rs. The roof and flooring design prevent coniact with 
direct rain or nmoff. 1be doghouse bas two solid sttuc:mral walls and two canvas covered walls. The flooring is wire 
mesh about secondary conraimnenL The unit has been used successfully at Loc:kbeed Missile and Space Company in 
Sunnyvale. 

REFERENCES 
Best Management Practices for lndusaial SIDrm Waler Pollution Conaol, Sania Clara Valley Nonpoint Source 
Pollution Conaol Program. 1992. 

SIOrm Water Management for Industrial Activities: Developing Pollution Prevention Plans, and Best Management 
Praaiccs, EPA 832-R-92-006, USEPA. 1992. 

Wau:r Quality Best Management Practices Manual, City of Seaalc. 1989. 
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ACtJVITY:. OUTDOOR PROCESS EQUIPMENT OPERATIONS AND 
MAINTENANCE 

DESCRIPTION 
Prevent or reduce the discharge of pollutants to storm war.er from outdoor process equip
ment operations and maintenance by reducing the amount of waste created, enclosing or 
covering all or some of the equipment. installing secondary containment. and training 
employees. 

APPROACH 
• Alter the activity to prevent exposure of pollutanlS to storm water. 
• Move activity indoors. 
• Cover the area with a permanent roof. 
• Minirni:ie concaa of storm war.er with oucside manufacturing operations through 

berming and drainage routing (nm on prevention). 
• Connect process equipment an:a to pubic sewer or facility wastewater trcaanent 

System. 
• Clean regularly the storm drainage system. 
• Use c:au:b basin filtration inserts (Chapter S, TC6, Media Ftltration) as a means to 

capture paniculatc pollutancs. 
• Some rnunicipalities require that secondary containment areas (regardless of size) be 

comiected to the sanirary sewer, prohibiting any bard connections to the storm drain. 

REQUIREMENTS 
• COSIS (CapitaL O&M) 

Variable dc'p':nding on tbe complexity of the operation and the amount of control 
necessary for storm water pollution conttoL 

• Mainrenance 
Routine preventive rnaintemmce, including checking process equipment for 
leaks. 

LIMITATIONS 
• Providing cover rnay be expensive. 
• Space lirniratioos rnay preclude enclosing some equipment. 
• Storage sheds often must meet building and fire code n:quirernenlS. 
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Additional Information - Outdoor Process Equipment Operations and Maintenance 

Outside proc::ess equipment operations can coo•aminare storm water runoff. Activities. such as rock grinding or ausb
ing, painting or coaling, grinding or sanding, degre:ising or pans cle:ming, landfills. wasr.e piles. wasr.ewau:r and solid 
wasr.e aeaanent and disposal. and land application are process operations tbat use bazardous materials and tbat can lead 
ro conramina•ion of suxm water runoff. Pollutants from tbe wasr.ewau:r and solid wasr.e trcaanent and disposal areas 
result from wasre pumping, additions of aeaanent chemicals, mixing. aeration. clariticarion. and solids dewar.ering . 

. 
Possible srorm water contaminants include heavy metals. toxic materials.. and oil and grease. Wasre spilled. leaked. or 
lost from outdoor process equipment operations may build up in soils or on other surfaces and be carried away by storm 
water runoff. There is also a potential for liquid waste from lagoons or surface imponndrncnts. associated with outdoor 
equipment opemlions. to overflow to surface warcrs or soak tbe soil. which cm be picked up by storm warer runoff. 

The preferred (and possibly the most economical) action to reduce storm warer pollution is to alter the nature of activity 
such that pollutants are not exposed to srorm water. This may mean perfoming the activity during dry periods only or 
substituting benign materials for more toxic ones. Actions other than alr.ering the activity include enclosing the activity 
in a building and a>nnecling tbe floor drains to the sanitary sewer. The area used by the activity may be so great as to 
make enclosure prohibitively expensive. Building a,st can be reduced by not covering the sides. and thus elirninating 
tbe need for ventilating and lighting systemS. When certain pans of the activity are the worst source of pollutants. those 
pans can be segregated and enclosed or covered. 

Curbs can be plaa:d around the imrnediale boundaries of the process equipmenL The storm drams from these interior 
areas can be coonected to the facility's process wastewater system. 

Reducing the amount of wasr.e that is created and consequently the amount that must be stored or treated is another way 
to reduce the potential for storm water conramination from outside zrumufacllJring activities. W asre reduction BMPs are 
available for a wide range of indusaies and are designed ro provide ideas and ways ro reduce waste (see References). 

Hvdrnnlis:O:manns:or Modificatinns 
If storm water bea>mes pollured, it should be capmred and treated. If you do not bave your own process wasr.ewarer 
rrearment system. consider discharging to the public sewer system. Use of the public sewer might be allowed under tbe 
following conditions: 
• If the activity area is very small Oess than a few hundred square feet), the local sewer autbority may be willing to 

allow tbe area ro remain uncovered with the drain connected ro the public sewer. 
• It may be possible under unusual circumstances to connect a much larger area to tbe public sewer, as long as the rare 

of storm water discharges do not exceed the capacity of the W3SleWater tteaanent planL The storm wau:r could be 
stored during the storm and then 1r311Sferred to the public sewer when the normal tlow is low. such as at nighL 

The majority of the pollutants in storm water are discharged over time by the smalL high frequency storms. Less 
polluted runoff from tbe infrequent large storms can be bypassed to the storm drain. To implement this BMP. a hydrau
lic evaluation of the downstream sewer system should occur in consultation with the local sewer authority. 

Industries that generare large volumes of process wastewater typically have their own aearment sysiem that discharges 
directly to the nearest n:c:eiving water. These industries bave tbe discretion to use their wastewarcr U'e:llmeJlt system ro 
treat storm water within the consrraincs of their permit requin:mencs for process tteaanenL It may also be possible for 
tbe indusuy ro discharge the storm war.er directly to its effluent outfall without tre:amlellt as long as the toral loading of 
die discharged process water and storm water does not exceed tbe loading had a storm water ireaanent device been used. 
This could be achieved by reducing tbe loading from the process wastewater treaanent system. Check with your Re
gional Water Quality Control Board. as this option would be subject ro permit coosuaincs and potentially regular 
moniroring. -----,ti 
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e Additional Information - Outdoor Process Equipment Operations and Maintenance 

REFERENCES 
~tManagement Practices for Induslrial Storm Wau:r Pollution Conaol, Sanra Clara Valley NoopoiDt Source Pollution 
Control Program. 1992. 

Publications That Can Woric For You!; CalifomiaDcpanmentofToiw: Substances Control, Saaamenw. CA. 1991 (A 

list and order form for waste rni»irnizatioo publications from the Sratc). 

SIOml Wau:r Management for Induslrial Activities: Developing Pollution Prevention Plans. and Best Management 
Pracliccs. EPA 832-R-92-006, USEPA. 1992. 

Watl!.r Quality Best Management Practices Manual, City of Seattle. 1989. 
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ACTIVITY: OUTDOOR STORAGE OF RAW MATERIALS, PRODUCTS, 
AND BY- PRODUCTS 

DESCRIPTION 
Prevent or reduce the discharge of pollurants to storm water from outdoor material and 
product storage areas by endosing or covering materials. insralJing secondary contain
ment. and preventing storm water nmon. 

APPROACH 
• Protect materials from rainfall runon. runoff and wind dispersal: 

Store maa:rial indoors. 
Cover the SU>ragC area wilh a roof. 
Cover tile material witb a iempormy covering made of polyethylene, polypn:r 
pylene, or bypalon. 
Minimize storm water nmon by enclosing !he area or building a berm around the 
area. 
Use ~doghouse" for srmage of liquid containers. 

• Parking lots or olher surfaces near bulk materials storage areas should be swept 
periodically to remove debris blown or washed from srmage area. 

• lnslall pellet lrapS at storm war.er discharge points where plastic pellets are loaded and 
unloaded. 

• Keep liquids in a designared area on a paved impervious surface within a secondary 
containment. 

• Keep outdoor srmage containers in good coodilion. 
• Use berms and curbing. 
• Use catdl basin filuation inserts (Chapter 5, TC6. Media Filtration) 

REQUIREMENTS 
• Cosrs (Capital. O&M) 

Coses should be low except where large areas may have to be covered. 
• Maintenance 

Berm and curbing repair and pare.bing. 

LIMITATIONS 
• Space limitalions may predude Storing some maa:rials indoors. 
• Some municipalilies require that secondary containment areas (regardless of size) be 

connected to the sanitary sewer, probibiting any bard connections to the storm dram. 
• Stmage sheds oft.en must meet building and fire code requirements. 
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Additional Information - Outdoor Storage of Raw Materials, Products, and By.Products 

Raw marcrials. by-produas. finished produc1s. cooraiDers, and mareria1 storage areas exposed ro rain and/or 
runoff can pollute stOnD water. Storm waicr can become coocarnioatcd by a wide range of conwninanis when 

e 
materials wash off or dissolve inro water or are added ro runoff by spills and leaks. 

Paved areas should be sloped in a manner that rnioirnize the pooling of warer on the sire. particularly with 
materials that may leach pollutants inro srorm warer and/or groundwarer, such as compost. logs, and wood dlips. 
A mioimurn slope of 1.5 percent is recommended. 

Curbing should be placed along the perimeter of the area to prevent the nmon of uncoorarninared storm warer 
from adjacent areas as well as runoff of suxm warer from the sux:kpile areas. The srorm drainage sysrem should 
be designed to minirniu: the use of C8ldl basins in the interior of the area as they tend to rapidly fill with manu-
facwring marerial. In these cases. consider tbe use of 1he cau:b basin insert filter described iD Chapter 5, TC6 
(Media Ftlttation). The area should be sloped to drain storm water to the perimeter where it cm be collected or to 
inremal drainage alleyways where marcnal is not srockpiled. If the raw material, by-product, or product is a 
liquid, more information for outside storage of liquids cm be found under SC6, Outdoor Cooraioer Storage of 
Liquids. 

Examples 
The Mdoghouse" design bas been used to store small liquid containers. The roof and flooring design prevent 
contact with direct rain or runoff. The doghouse bas rwo solid sttucrural walls and two canvas covered walls. 
The flooring is wire mesh about secondary conraiornent. The unit bas been used successively at Lockheed 
Missile and Space Company in Sunnyvale. 

REFERENCES 
Best Management Pr3ctices for Indusaial Storm Wa.ra Pollution Conrrol, Santa Clara Valley Nonpoiot Source 
Pollution Control Program. 1992. • Storm Water Management for Industrial Activities: Developing Pollution Prevention Plans. and Best Management 
Practices, EPA 832-R-92-006. EPA. 1992. 

Warer Quality Best Management Practices Manual. City of Seattle. 1989. 
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e ACTIVITY: WASTE HANDLING AND DISPOSAL 

0 
RECYCLABLE 

WASTE 
ONLY 

DESCRIPTION 
Prevent or reduce the discharge of pollurants to storm water from waste handling and 
disposal by tracking waste generation, Storage. and disposal; reducing wasre genciation and 
disposal through source reduction. re-use, and recycling; and preventing runon and runoff 
from waste management areas. 

APPROACH 
• Maintain usage inventory to limit waste generation. 
• 
• 
• 
• 

• 

Raw marerial substitution or elimination • 
Process or equipment modification. 
Production planuing and sequencing. 
SARA Tide m. Section 313 requires reporting for over 300 listed chemicals and 
chemical compounds. This rcquiremcnt should be used ro track these chemicals 
although this is not as accurare a means of tracicing as other approaches. 
Trade waste generated. 

Charaaerizc wasre sueam. 
Evaluare the process generating the wasre. 

Applications 

Manufacturing 

Material Handling 

Vehicle Maintenant:ll 

on6trut:tion 

Targeted Constituents 

0 Sediment 

0 Nutrients 

• Heavy Metal• 

• Toxic Material$ 

0 Floatable Materia/6 

0 Oxygen Demand-
ingSubstanc:a 

• Oil& Grease 

0 Bacteria & Virus• 

• Llk•'r. to Have 
Slgmllt:1111t Impact 

0 Probable Low or 
Prioritize waste saeams using: manifests, biennial repons. permits. environmen
tal audits. SARA Title m repons. emission reports. NPDES monitoring repons. I-====== Unknown lmpat:t 

• 

• 

• 

• 
• 
• 
• 
• 

• 

Inventory repons. 
Dara OD chemical spills. 
Emissions. 
Shelf life expiration. 

Use design dala and review: process flow diagr.un. materials and applications diagram. 
piping and insuuctions, equipment list. plot plan. 
Use iaw material and production dala and review: composition sheets. materials safety 
dara shcccs (MSDS). bau:h sheets. product or raw material inventory records, produc
tion scbmule, operaror dala log. 

Use economic dara and review: 
Waste lrealDICDt and disposal cost. 
Product utility and economic COSL 
Operation and mamrenance labor cost. 

Recycle materials whenever possible. 

Maintain list of and the amouncs of materials disposed. 
Waste segregation and separation. 

Check indusuial wasre management areas for spills and lciks. 
Cover, enclose, or berm industrial wastewater management areas whenever possible to 
prevent conraa with runon or runoff. 
Equip waste traDSpOrt vehicles with anti-spill equipment 
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ACTIVITY: WASTE HANDLING AND DISPOSAL (Continue) 

• Mimmiu: spills and fugitive losses such as dust or mist from loading systems. 

• Ensure tllal sediments or Wastes are prevented from beiDg tracked off-site. 
• Training and supervision. 

• Slaleil storm drains OD tile facility's property wilh prohibitive message regarding wasrc disposal. 

• For a quick refermce on disposal alternatives for specific wastes !!CC Table 4.1, SC 1. 
• Consider ordering industty-specitic or wasrc sueam-specific guidance from PPIC (see Appendix G). 

REQUIREMENTS 
• Cosrs (Capilal. O&M) 

Capilal and O&M cosrs for these programs will vary subsrantially depending on tile si2.e of the facility and the 
types of was&e handled. Cosis should be low if there is an inventory program in place. 

• MaiDrenance 
None except for maintaining equipment for material tracking program. 

LIMITATIONS 
• Hazardous waste that canoot be re-used or recycled mnst be disposed of by a licensed hazardous waste hauler. 
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Additional Information -Waste Handling and Disposal 

Induslrial wasre management activities occur in areas tb3t can con•arninate storm warcr and include landfills. wasre piles. 
wasrewarer and solid wasre treatment and disposal, and I.and application. Typical operations which affect storm water 
pollution may include waste pumping, treaanent chemicals storage, mixing, aeration. clarification. and solids dewater
ing. 

Waste Rcdnction 
Waste spilled, leaked, or lost from wasre management~ or outside manufacturing activities may build up in soils or 
in other surfaces and be carried away by storm war.er runoff. There is also a potential for liquid waste from lagoons or 
surface impoundments to overflow to surface warers or soak tbe soil where pollutants may be picked up by storm waier 
runoff. 

Waste reduction for manufacturing activities is tbe best way to reduce !be potential of sronn water con1arnina1ion from 
waste management areas. Reduction in the amounr of industrial waste generared can be accomplished using many 
different types of source conaols such as: 
• Production planning and sequencing. 
• Process or equipment modification. 
• Raw material substitution or elimination. 
• Loss prevention and housekeeping. 
• Waste segregation and separation. 
• Close loop recycling. 

An approach to reduce storm water pollution from wasre handling and disposal is ro assess process activities at the 
facility and reduce waste generation. The assessment is designed to fmd situations where waste can be elimioated or 
reduced and emissions and environmental damage can be minimir,ed. The assenment involves collecting process 
specific information, setting pollution prevention targets, and developing, screening and selecting waste reduction 
options for further study. Starling a wasre reduction program is economically beneficial because of reduced raw material 
purdlases and lower wasre disposal fees. In addition. marerial iracking systems to increase awareness about material 
usage can reduce spills and minimize cootamioadon, thus reducing tbe amount of waste produced. 

sn;na.caJs: Conrml 
Waste can be prevented from con'31Dinating storm water by c:hecking waste management areas for leaking containers or 
spills. Comxled or damaged containers can begin to leak at any lime. Transfer waste from these damaged containers 
into safe containers. Dumpsters should be covered to prevent rain from washing waste out of boles or cracks in the 
bouom of the dumpster. Leaking equipment including valves, lines. seals, or pumps should be repaired promptly. 

Vebic:les transporting wasre should have spill prevenlion equipment that can prevent spills during transpon. The spill 
prevention equipment includes: 
• Vehicles equipped with baffles for liquid waste. 
• Trucks wilb sealed gares and spill guards for solid waste. 

Loading or unloading wastes can contaminate storm water when tbe wastes are lost from tbe ttansfer. Loading systems 
can also be used to mioimiu: spills and fugitive emission losses such as dust or misL Vacuum transfer sysiems can 
minimize waste loss. 

Rnoon{Runoff Pmventim 
Sronn water runon should be prevenred from enrering !be wasre management area. Storm water pollution from runon 
can be prevented by enclosing the area or building a berm around Ille area. O!ber alternatives for reducing storm water 
pollution include: 
• Preventing the waste materials from directly contacting rain. SC9 
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Additional Information - Waste Handling and Disposal 

• Moving the activity indoor after ensuring that all safety cooc:cms such as fin: 1131.ard and ventilation arc addrc:sscd. 
• Covering the area with a pcrmanent roof. 
• Covering waste piles with 1CmpOrary covering marcrial such as n:infon:cd tarpaulin, polyetbylcnc, polyun:thanc. 

polypropylene or hypalon. 

To avoid tracking marerials off-site. the waste management area should be kept clean at all times by sweeping and 
cleaning up spills immediately. Vehicles should never drive through spills. Ifocccssary. wash vehicles in designated 
meas before they leave the site, and control the wash water. 

Minimizing the runoff of polluted storm water from laod application of industrial waste on-site can be accomplished by: 
• Choosing a site when:: 

slopes arc under 6 pcra:nt 
the soil is permeable 
there is a low Water lable 
it is located away from wetlaods or marshes 
tbcrc is a dosed drainage system 

• Avoiding applying waste to the site: 

when it is raining 
wbco the ground is frozen 
wbco the ground is saturared with water 

• Growing vegetation on land disposal areas to stabilize soils and n:ducc the volume of surface warcr runoff from the 
sire. 

• Mainraining adequate barriers between the laod application site and the receiving watcrS. Plaoted suips arc particu
larly good. 

• Using erosion control tedmiqucs 
mulching and Dlalling, 
rut.er fences. 
suaw bales, 
diversion tenacing, 
sediment basins. 

• Ped'omling roulinc mainrcnaoc:e to ensure the erosion control or site stabilization measures arc working. 

EJamnJss of Effective Prnmrns 
lbc pon of Long Beach bas a swe-of-tbc·art darabase for identifying potential pollutant sources, documenting facility 
managcmcDt praaiccs, and ttadcing pollutants. 

REFERENCES 
Best Management Practices for Induslri.al S1Dnn Warcr Pollution ControL Sanra Clara Valley Nonpoint Source Pollution 
Conttol Program. 1992. 

Publications Thao Can Worlc For You!: California Dcpanmcot of Toxic Subsraoc:es ControL Saaamcnro, CA. 1991 (A 
list and order form for wasrc rniniroizatioo publications from the Swe). 

Stoan Wau:r Management for Indusaial Activities: Developing Pollution Pn:vcntion Plans, and Best Managcmcot 
Praaiccs, EPA 832-R-92-006, USEP A, 1992. 

Disttiburc List, Pollution Pn:vcntion Information Clearinghouse, USEP A 1992. 
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ACTIVITY: CONTAMINA'JE> OR ERODIBLE SURFACE AREAS 

DESCRIPTION 
Prevent or reduce the discharge of pollutams to storm water from contaminated or 
erodible surface areas by leaving as much vegetation on-site as possible. minimizing soil 
exposure time, stabilizing exposed soils, and preventing storm water nmon and runoff. 

APPROACH 
This BMP addresses soils which are not so coowniaa•ed as to exceed criteria (see Title 22 
California Code of Regulations for Hazardous Waste Criteria), but the soil is eroding and 
carrying pollutants off in the srorm water. 

Contarnin.ired or erodible surface areas can be conttolled by: 
• Presetvmion of natural vegetation, 
• Re-vegecation, 
• Chemical stabilization, 
• Removal of c:oawnioatr:d soils, or 
• Geosynthetics. 
• For a quiclc reference on disposal alternatives for specific wasteS see Table 4.1. SCI. 

REQUIREMENTS 
• Cost (Capital, O&M) 

Except for preservation of natural vegetation, each of the above solutions can be 
quite expensive depending upon the size of the area. 

• MainlCJIIIICC 
Maintcmmce should be rniairnaJ, except possibly if urigation of vegetation is 
necessary. 

LIMITATIONS 
Disadvantages of preserving natural vegetation or re-vegetating include: 
• Requires subsumtial planning to preserve and maintain the existing vegetation. 
• May not be Cost-effective with high land costs. 
• Lade of rainfall and/or poor soils may limit the success of n:-vegetatr:d areas. 

Disadvantages of dJernicaJ stabilization include: 
• Crealion of impervious surfaces. 
• May cause harmful effects on water quality. 
• Is usually more expensive than vegetative cover. 
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Additional Information - contaminated or Erodible Surface Areas 

Of inrcrcst here are areas widlin lbe industtial site that are bare of vegetation and therefore subject to erosion. They may 
or may not be contaminated from past or current activities. Activity may or may not be oc:cnrring·in· lbe area of interest. 
According to !be Srate. s General Industrial Activity Storm Water Permit. the SWPPP must indude BMPs that deal with 
lbese siawioos. If the area is temporarily bare because of construction. see SCI2. Building Repair, Remodeling, and 
Coosauaioa. 

Courarninared or erodible surfaces can result from the human activities sucb as vegetation removal. compacting or 
disturbing soil. and changing natural drainage paaems. lndusuies must identify !be areas of coorarninated or erodible 
surfaces. The areas may include: 
• Heavy activity where plants cannot grow. 
• Soil stockpiles. 
• Sreep slopes. 
• Consuuaioa areas. 
• Demolition areas. 
• Any area where soil is disturbed. 

The most effective way to control erosion is to preserve existing vegetation. Preservation of nawra.l vegewioo provides 
a nawra.l buffer zone and an opponunity for infiltr.uion of storm water and capwre of pollutants in !be soil mattix. By 
preserving stabilized areas. it rnioimizes erosion potential, proreas water quality. and provides aesthetic benefits. This 
practice is used as a pennaneot control measure. Vegetation preservation co-site should be planned before disturbing the 
site. Preservation requires good site management to rnioirnize !be impact of coosll'UctiOD wbeo coosauctioo is underway. 
Proper maintenance is imponant to ensure healthy vegetation that can control erosion. Different species. soil types, and 
climatic conditions will require diffc:r=t maintenance activities such as mulcbing. fertilizing, liming, irrigation, pruning 
and weed and pest cootroL Maintenance should be performed regularly especially duriog coosauaioo phases. 

Advantages of preservation of natural vegetation are: 
• Can baodle bigber quantities of storm water nmoff than newly seeded areas. 
• Inaeases lbe filtering capacity because vegetation and root systemS are usually dense in preserved natural 

vegetation. 
• Enhances aesthetics. 
• Provides areas for infiltration, thus reducing !be quantity and velocity of storm water runoff. 
• Allows areas where wildlife can remain undisnJrbed. 
• Provides ooise buffezs and sc:r=os for on-site operation. 
• Usually requires less maintenance than planting new vegetation. 

The measure of choice is to leave as much native vegetation on-site as possible, thereby reducing or eliminating lbe 
problem. However, assmning the site already bas contaminated or erodible surface areas. there are three possible courses 
of action: 

1. Re-vegewe the area if it is not io use and therefore oot subject to damage from site activities. In as mucb as 
the area is already devoid of vegetation, special measures are likely necessary. Lacie of vegetation may be 
due to the lack of water and/or poor soils. The later can perhaps be solved with fe:rtili7.ation. Or tbe ground 
may simply be too compacted from prior use. Improving soil cooditions may be sufficient ro support 
vegetation. If available process wasteWater can be used for irrigation, see Consuuction Best Management 
Praaic:e Handbook for procedures to establish vegetation. 
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Additional Information - Contaminated or Erodible Surface Areas 

2. Chemical srabilization (for example ligno sulfare) can be used as an altemare in areas where remporary 
seeding practices cannot be used because of season or climate. It Clll1 provide immediate. effective. and 
inexpensive erosion conll'OL Application ratr:s and procedures recommended by the manufacturer should be 
followed as closely as possible IO prevent the product from forming ponds and creating large llre8S where 
moisture cannot penemue the soil The advantages of chemical s~ilization include: 
• Easily applied ro the surface. 
• Effective in srabilizing areas. 
• Provides imrnediare proiection IO soils that are in danger of erosion. 

3. Removal of contaminated soils is a last reson and quire expensive. The level and exient of the conramination 
rnust be determined. This detr:nnination and removal must comply with Swe and Fedeml regulations. 
permits must be acquired. and fees paid. 

4. Geosynthetics include those materials that are designed as an impermeable barrier IO conwn or control large 
amounts of liquid or solid matter. Geosynthetics have been developed primarily for use in Wldfills and surface 
impoundments, and the ledmology is well established. There are two general typeS of geosynthetics: 
geomembr.mes(impermeable) and georextiles(penneable). 
• Geomembr.mes are composed of one of three typeS of impenneable materials: elastomers(rubbers), 

tbermoplasics(plastics), or a combination of these two typeS of materials. The advantages of these materials 
include: 1) the variety of compounds available, 2) sheeting is produced in a facrory environment, 3) polymeric 
membranes are flexible. and 4) simple installation. The disadvantages include: 1) chemical resistance must be 
determined for each application, 2) seaming systems may be a weak link in the system, and 3) many m.atcrials 
are subject to anack from biotic, mechanical. or environmenral sources. 

• Geotextiles are uncoated synthetic textile products that are not water tighL They are composed of a variety of 
materials, most commonly polypropylene and polyester. Georextiles serve five basic functions: 1) filtration, 2) 
drainage. 3) separation, 4) reinforcement, and 5) armoring. 

For more information on geosynthetics. see the reference below. 

REFERENCES 
Covers for Unconttolled Hazardous Waste Sires, USEP A. EP A/540/2-85/002, PB87-l 19483, 1985. 
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ACTIVITY: BUILDING AND GROUNDS MAINTENANCE 

111111 

DESCRIPTION 
Prevent or reduce the discbarge of pollutants to storm water from buildings and grounds 
maintenance by washing and deaning up with as little water as possible. preventing and 
cleaning up spills immediarely, keeping debris from entering the storm drains. and 
maintaining the storm warer collection sysrem. 

APPROACH 
• Leaving or planting native vegetation to reduce water, fertilizer, and pesticide needs. 
• Careful use of pesticides and fc:nilizers in landscaping. 
• Inregrared pest management where appropriate. 
• Sweeping of paved surfaces. 
• Cleaning of the storm drainage system at appropriate intervals. 
• Proper disposal of wash warer, sweepings. and sediments. 
• For a quick reference on disposal alrematives for specific wastes see Table 4.1, SCl. 

REQUIRMENTS 
• Cosis (Capital. O&M) 

Cost will vary depending on die type and size of facility. 
Overall costs should be low in comparison to other BMPs. 

• Mainreoance 
The BMPs themselves n:lare to mainrenance and do not require mainceoaoce as 
they do not involve scruaun:s. 

LIMITATIONS 
• Alreroative pesc/weed controls may not be available. suicable. or effeaive in every 

case. 
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Additional Information - Builcling and Grounds Maintenance 

Buildings and grounds mainu:nance includes taking care of laodscaped aieas around the facility, cleaning of parking lots 
and pavement.odler than in the area of induslrial activity. and the cleaning of the storm drainage system. Painting and 
other minor or major repairs of. buildings is covered io ·SC12. (Building Repair, Remodeling, and Construction). Certain 
oonnal mainreoaoce activities can generare uwerials that must be properly disposed. Other maintenance aaivities can 
eobance water quality if they are carried out more frequently and/or io a more deliberate fashion. 

P:SliddrtfexTiUzsr Mana0 :rncnr 
Landscape maintenance involves the use of pesticides and fertilizers. Proper use of these materials will reduce the risk 
of loss to storm water. In particular, do oot apply these materials during tbe wet season as they may be carried from the 
site by the oext storm. When imgating the landscaped areas. avoid over-watering not only to conserve water but to 
avoid tbe discllarge of waier wbicb may have become conwoioated with nutrients and pesticides. 

It is imponant to properly store pesticides and application equipment. and to dispose the used containers io a responsible 
manner, consistent with state regulations. Personnel who use pesticides should be trained io their use. The California 
Depanmeot of Pesticide Regulation and county agricultural commissioners license pesticide dealers, certify pesticide 
applicators, and conduct on-site inspections. 

Wriaco procedures for the use of pesticides and fertilizers relevant to your facility would help maintenance staff under
stand tile Mdo's" and Mdon'ts". If you have large vegetated areas. consider the use of integrated pest management (1PM) 
techniques to reduce the use of pesticides. 

Partcin°tSrnnn Sewer Mainrc:uang; 
A parking area that drains to tile same storm drainage system as the induslrial activity that is to be penniUed must also be 
evaluated for suilable BMPs. Storm water from parking lots may contain undesirable cooceottations of oiL grease. 
suspended particulares, and metals such as copper, lead. cadmium. and zinc. as well as the peuoleum byproducts of 
eogioe combustion. Deposition of air particulates, generated by the facility or by adjacent indusaies, may cooaibute 
significant amoUlllS of pollutants. 

1be two most appropriate mainu:nance BMPs are periodic sweeping and cleaning catch basins if they are part of the 
drainage system. A vacuum sweeper is the best method of sweeping, rather than mechanical brush sweeping which is 
oot as effective at removing the fine particulares. 

Catch basins io parking lots generally oeed to be cleaned every 6 to 12 months, or whenever the sump is half full. A 
sump that is more than half full is Dot effective at removing additional particulate pollutants from the storm water. If the 
storm drain lines have a low gradiem. less than about 0.5 feet in elevation drop per 100 feet of line. it is likely that 
material is seUling in the lines during the small, frequent storms. If you have not cleaned the storm drain system for 
some time, cbeclc the lines as well If they are not cleaned. the catch basins will likely be filled during the oext signifi
cant storm by material that is washed from the lines. Also. install -tum-down" elbows or similar devices on the outlets 
of the catch basins; they serve to relaio floarables. oil and grease. 

Clearly mar:k the storm drain inlets. either with a color code (to distinguish from process water inlets if you have them) 
or with the painted su:ncil of -oo NOT DUMP W AS1'E". This will minimize inadvertent dumping of liquid wastes. 

Sweepings and sediments from these maiou:naoce activities are generally low in metals and other pollutants and there
fore can be disposed on-sire or to a cODSlruetioo debris land6ll Test the material if there is a reasonable doubt whether 
merals or other pollutants are presenL If conceouatioos of cootaminants are high. it iodicaies that other BMPs may be 
Deeded to eliminate or reduce emissions from the source. If a vacror truck is used to clean the storm drainage system, 
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Additional Information - Building and Grounds Maintenance 

dirty warcr will be gencrared. This warcr should not be disdlarged to tbe sumn drainage system as it is silt laden and 
contains much of tbe pollurants lhat were removed by tbe catch basins. The water should be-disposed to tbe process 
wasrewarcr System. if you have one. or to tbe public sewer if permission·is granted t;y-tbe lecal scwer·authority. Alterna
tively. tbe water can be placed somewhere on tbe site where it can evaporate. 

. 
The cleaning of tbe paved surfaces and catch basins in the areas of industtial activity bas been discussed previously in 
SC5 (Loading and Unloading of Materials), SC7 (Outdoor Process Equipment Operations and Maintenance), and SC8 
(Outdoor Storage of Raw Materials. Products. and Byproducts). 

If some employees have cars that are leaking abnormal amo1D1ts of engine fluids, encourage them to have the problem 
ccxreaed. 

Eramnlcs of EffeCQvc Promrns 
Information on iniegnlled pesunanagemcnt may be obtained from the Bio-Integral Resource Center. P.O. Box 7414, 
Beda:Jey, CA 94707, 510-52~2467. 

REFERENCES 
Best Management Pmctices for Industrial Storm WaJtr Pollution Control. Santa Clara Valley Nonpoint Source Pollution 
Control Program. 1992. 
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ACTIVITY: BUILDING REPAIR, REMODELING ANO CONSTRUCTION 

DESCRIFI'ION 
Pn:vent or reduce the discharge of pollurams ro sronn water from building repair, n:model
ing, and consuuction by using soil erosion conaols, enclosing or covering building 
material stomge areas, using good housekeeping practices, using safer altemative prod· 
UdS. and uaining employees. 

APPROACH 
• Use soil erosion conaol techniques if bare ground is temporarily exposed. See the 

Conslrllction Activity Best Management Practice Handbook. 
• Use pennanent soil erosion conaol techniques if the remodeling clears buildings from 

an area that are not to be replaced. See SClO (Contaminted or Erodible Surface 
Areas). 

• Enclose painting operations, consisrent wilh local air quality regulations and OSHA. 
• Properly store materials tbat are normally used in repair and remcxleling sucb as 

paiDIS and solvents. 
• Properly store and dispose waste marerials generated from the activity. Sec CA20, 

Solid Waste Management. Consuuction Handbook. 
• Maintain good housekeeping practices while work is underway. 

REQUIREMENTS 
• COSIS (Cipiral, O&M) 

These BMPs are genemlly of low ro modest in cost. 

LIMITATIONS 
• This BMP is for minor c:onstruc:tion only. The Scatc's Geueral Consuuction Activity 

SIOIDl Wata Permit has more requirements for larger projec:is. 'lbe companion 
~Construction Activity Best Management Practice Handbook" coniains specific 
guidance and best management practices for larger-scale projec:is. 

• Hazamous waste that cannot be re-used or recycled must be disposed of by a licensed 
hazardous waste hauler. 

• Safer altemative products may not be available, suitable. or effective in every case. 

• Be cenain tbatactioas to help storm water quality are consistent with Cal- and Fed
OSHA and air quality regulations. 

Modiflcalions are a common occurrence particularly at large induslrial sites. The activity 
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Additional Information - Building Repair, Remodeling, and Construction 

may vary from minor and normal building repair to major remodeling, or the installatim1 of new facilities on currently 
open space. These activities can gcnciau: pollutants lbat can reach storm warcr if proper care is not taken. Toe sources of 
tbcsc conwninants may be solvents, painis, paint and varnish removers.. finishing residues. spent thinners. soap cleaners. 
kcroscnc. asphalt and concn:ic Dl3ICrials. adhesive residues and old asbcsu>s installation. 

Ggod Housekeeaing 
Proper care involves a variety of mostly common sense. housckccping actions such as: 
• Keep the work site clean and orderly. Removing debris in a timely fashion. Sweep the area. 
• Cover materials of panic:ular cona:m that must be left out. paniculariy during the rainy season. 
• Educate employees who an: doing !be work. 
• Infcxm on-site conaacrors of company policy on these maucrs and include appropriate provisions in their coniract to 

make ccnain proper bousckccping and disposal practices are implemented. 

• Make sure that nearby storm drains arc well marked to minimize the chance of inadvcnent disposal of residual 
paints and other liquids. 

• Do not dump waste liquids down the swnn drain. 
• Advise concrete truck drivers to not wash their IJ'UCk over the storm drain. Have a dcsignaicd area that docs not 

drain to the storm drain. 

• Clean the stom1 drain sysicm in the immediate vicinity of the construction activity after it is completed. 

Proper education of off-site contrai:tors is often overlooked. The conscientious efforts of well trained employees can be 
lost by unknowing off-site conrractors, so make sure Ibey are well informed about what Ibey arc expected to do. 

Painting operations should be properly enclosed or covered to avoid drift. Use temporary scaffolding to bang drop cloths 
or draperies to prevent drift. Application equipment that minimizes ovcrspray also helps. Local air pollution regulations 
may, in many areas of the swc. specify painting proccdurcs which if properly camcd out an: usually sufficient to protect 
water quality. If painting requires saaping or sand blasting of the existing surface. use a ground cloth to collcct !be 
chips. Dispose the residue properly. If the paint contains lead or tributyl tin, it is considered a hazardous waste. 

Mix paint indoors before using so that any spill will not be exposed to rain. Do so even during dry weather because 
cleanup of a spill will never be 100'1& effective. Dried paint will erode from a surface and be washed away by storms. If 
using water based painis. clean the application equipment in a siDlc that is connected to the sanitary sewer. Properly store 
leftover paints if Ibey an: to be kept for !be next job, or dispose properly. 

When using sealants on wood, pavcmenr. roofs, cu:. quicidy clean up spills. Remove excess liquid with absorbent 
mareria1 or rags. If when repairing roofs. small particles have aa:umu1ated in the gutter, either sweep out !be gutter or 
wash !be gutter and trap the partides at the outlet of the downspout. A sock or gcofabric placed over the outlet may 
effectively trap the materials.. If the downspout is tight lined, place a icmporary plug at tile first convenient point in !be 
stoml drain and pump out the water with a vactor uuck. and clean the car.ch basin sump wbcrc you placed the plug. 

Sail@nsion Cnnr:cpl 
If the work involves exposing large areas of soil employ tile appropriate soil erosion and control tccbniqucs. Sec the 
Consiructioo Best Management Pmcticc Handbook. IC old buildings an: being tom down and not replaced in the near 
future. slabilizc !be sire using measures described in SCIO. Cootaminated or Erodible Surface Areas. 

If a building is to be placed over an open area with a storm drainage sysrem, mnlcc sun: the Storm inlcts within the 
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Additional Information - Building Repair, Remodeling, and Construdion 

building are covered or removed, or die m line is connccred to die sanilary sewer. If because of die remodeling a 
new diainage system is to be iostalled or the exisliog sysr.em is to be modified. coosider iostalliog catch basins as they 
serve as effeclive "io-lioe" lrCaDDeDt devices. See TC2 (Wet Poods) io Chapter 5 regarding design criteria.. Include io 
tbc cau:b basin a "tum-down" elbow or similar device to ttap floatables. 

Recyde residual paints. solvents, lumber, and other materials to the maximum extent practical. Buy recycled products 
to die maximum extent practical.. 

REFEREN~ 
BestMaoagemeot Practices for Iodusttial Storm Water Pollution Control. Santa Clara Valley Nonpoiot Source Pollution 
Cootrol Program. 1992. 
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ACTIVITY: OVER-WATER ACTIVITIES 

DESCRIPTION 
Prevent or reduce the discharge of pollulaDts ro storm water and receiving warezs from 
over-warer activities by minimizing over-water maintenance, keeping wast.es out of the 
water, cleaning up spills and wast.es immediately, and educa•iog tenants and employees. 

APPROACH 
• Properly dispose of domestic wasteWater and ballast water. 

• Limit over-water hull surface mainrenance ro sanding and minor painting. 
• Use phosphate-free and biodegradable detergents for hull washing. 
• Use secondary cootainrnen• oo paint cans. 
• Have available spill containment and cleanup mau:rials. 

• Use ground cloths when painting boars oo land. 
• Use carps. plastic sheeting, etc. ro cootai.n spray paint and blasting sand. 
• Properly dispose of surface chips. used blasting sand. residual painlS. and other 

mau:rials. Use temporary storage a,otainrnent that is DOI exposed IO rain. 
• Immediately clean up spills oo docks or boats. 
• Sweep drydocks before flooding. 

• Clean cau:h basins and the SU>rm drains at regular intervals. 

• Post signs to indieate proper use and disposal of residual painlS. rags, used oil. and 
other engine fluids. 

• Educate tenants and employees oo spill preventioo and c:leanup. 
• lndude appropriale language in tenant contracts indicating their responsibilities. 
• Marinas should provide wastCWater disposal facilities. 

REQUIREMENTS 
• Co.u (Capital, O&M) 

Most of the BMPs are of low and modest COSL Exceptions are Stations for 
temporary srorage of residual paints and engine fluids, and wastewater pumpout 
facilities. 

• Mainreoance 
Keep ample supply of spill deanup materials. 

LIMITATIONS 
Private tenants at marinas may resist rcsirictioos oo shipboard painting and mainrcoance. 
Existing contracts with tenants may oot allow the owner ro require that teoants abide by 
new rules that benefit water quality. Even biodegradable deaning agents have beeo found 
to be toxic to fish. 
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Additional Information - over-water Activities 

Over-warer activities occur at boat and ship repair yards. marinas. and yacht dubs. allllougb Ille larer are not requin:d ro 
oblain a permiL Activities of concern include chipping and painting of hulls. on board maintenance of engines. and the 
disposal of domestic WasteWlW:t and ballast waler. With few exceptions. BMPs to protea water quality 'are common 
sense. low cost changes to normal day-to-day procedures. 

Qm:-wamr As;tiYitv Minimizatioo 
Work on boa1S in the water should be kept to a minimum. Major hull resurfacing should occur on land. Surface prepara
tion over wmer should be limited to sanding. Painting should be limited to spot work. In marinas. tenant maintenance 
over warer should be such as to not require opening more than a pint size paint can. Paint mixing should not occur on 
the dock. 

r,gnc1 Hon:sckccmin° 
When conducting on board mainrenance, used antifreeze should be stored in a separate, labeled drum and recycled. Fuel 
tank vents should have valves to prevent fuel overflows or spills. Boats wilh inboard engines should have oil absorption 
pads in bilge areas and tbey should be changed when no longer useful or at least once a year. 

Marina owners should provide temporary storage stations for used engine fluids, paint cans. and olher maintenance 
maierials. Signs should be posted at tbe head of each dock indicating maintenance rules. Marina owners should insrall a 
wastcwmer disposal system, eilhcr dockside lines or a pumpout station. Tenant contracts should include language 
indicating their responsibilities. 

When painting on shore, place paint cans in a uay or comparable device that collects spills and drips. Use ground cloths 
when painting. Use spray guns that minimize ovcrspray; also enclose lhe area wilh plastic tarps. Identify a designated 
area for washing boats. Vacuum sweep work areas frequently. When doing repairs or painting on a tidal grid or similar 
open Mdry dodc", use ground dolbs to relain chips and spilled painL The repair yard owner should insrall signs so that 
boat owners who are doing lheir own work know their responsibilities. 

urge boat repair yards can implement tbe above BMPs. There are several additional measures. Wilh regard to dry dock 
operations: sweep lhe accessible areas of tbe dry dock before flooding; and pick up other debris that appe:irs after lhe 
ship is floated. Remove floatable debris such as wood. Shipboard cooling and process water discharges should be 
directed to rninimize comaa wilh spent abrasives. paiDIS. and olhcr debris. Look for and repair leaking valves. pipes. 
hoses, or soil chutes carrying either wmer or wastewaier. Plastic sheeting or other suitable nwerials should be iDsralled 
when sandblasting and spray painting. 

Use drip pans or comparable devices when uansfcning oils. solvents. and paints. Regularly clean the shoreside work 
areas of debris, sandblastiDg mareriaL eu:. Clean catch basins or other pans of tbe storm drainage system that might 
aa:nmulale these mau:rial.s. 

Fish Waste 
FISh wastes must also be managed properly. Recycling f1Sh wasteS back to lhe water is encouraged when disposal will 
not result in wau:r quality or public nuisance problems, such as wastes washing up onshore or causing odors or bacteria 
problems. FISh wastes should not be recycled in any dead end lagoons or olher poorly flushed areas. Marina owners 
should provide fish cleaning stations where waste recycling can occur without adversely affecting water quality. 
Note: San Francisco Bay Area boat repair and maintenance facilities. Toe San Francisco Bay Regional Wau:r Quality 
COllln>l Board has issued a General Srorm Wau:r NPDES Permit to boat yards which work primarily on pleasure vessels 
less than 65 feet in length. The General Permit requires maintenance of pressure wash containment and recycle or 
prctteaanent system implemenration of a Storm Warer Pollution Conuol Plan (SPCP} and a Monitoring Program. 
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Additional Information - ever-water Activities 

REFERENCES 
Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Coasw Warers. USEPA. 
1992. 

General NPDES Permit for Discharges of Storm Wa= from Boat Repair Facilities. SFBRWQCB, 1992. 

SC13 

Industrial Handbook 
M-65 

March.1993 

0012552



ACTIVITY: EMPLOYEE TRAINING 

DE.SCRJPTION 

Applications 

C Manuftlcturing ;> 

Vehicle Maintenance 

Can.rruction 

@mmercial Activitiey : 

ROIIO-Y• 

'allte Containment 

Employee training, like equipment main(Cl3DCC, is not so much a best management practice as il is a metllod by wbicb co 
jmplcrns:nr BMPs. 'Ibis fact sheet highlights the importance of training and of integrating tile clements of employee 
aaimng from tile individual source controls into a comprehensive training program as pan of a facility's Storm Waier 
Pollution Prevention Piao (SWPPP). 

'lbe specific employee training aspects of each of the source controls arc highlighted in tbc individual fact sheets. The 
focus of tllis fact sheet is more general. and includes the overall objectives and approach for assuring employee training 
in storm warcr pollution prevention. Accordingly, the organization of tllis fact sheet differs somewhat from tile OUler fact 
sheets in tllis cbap(er. 

OBJECTIVES 
Employee lr8ining should be based on four objectives: 
• Promote a clear identification and undersr.anding of the problem. including activities with the potential to pollute 

• Identify solutions (BMPs); 
• Promote employee ownership of the problems and the solutions; and 

• Intcgr.ue employee feedback into training and BMP implementation. 

APPROACH 
• lntcgr.ue aaimng regarding stonn water quality management with existing training programs that may be required 

for your business by OUler regulations such as: tile Illness and Injury Prevention Program (IlPP) (SB 198) (California 
Code of Regulations Title 8, Section 3203), the Hazardous Wasu: Operations and Emergency Response 
(HAZWOPER) samdard (29 CF'R 1910.120), the Spill Prevention Control and Countermeasure (SPCC) Plan (40 
CFR 112), and the Ha1.ardous Mareria1s Management Plan (Business Plan) (California Health and Safety Code. 
Section 6.95). 

• Businesses, particularly smaller ones that arc not regulated by Federal. State. or local regulations. may use the 
information in tllis Handbook to develop a training program IO reduce their potential to pollute swrm warcr. 

LISI1NG OF INDUSTRIAL ACTIVITIES 
Employee lr8ining is a viral cc:mponent of many of tile individual source control BMPs included in this chapter. Follow
ing is a compilation of tile ttaining aspcctS of tile source control fact sbeclS. 
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• 

• 
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• 

• 

SC7 
• 

ACTIVITY - EMPLOYEE TRAINING (Continue) 

Non-Storm Water Discharges to Drains 
Use tbc quick reference on disposal altematives (Table 4.1) to train c:mployccs in proper and consistent methods 
for disposal. 
Consider posting the quick refcn:ncc table near storm drams to reinforce training . 

Vehicle and Equipment Fueling 
Train employees in proper fueling and cleanup procedures. 
Toe SPCC Plan may be an effective program to reduce Ille number of accidental spills from fueling . 

Vehicle and Equipment Washing and Steam Cleaning 
Train employees in standard operating procedures and spill cleanup techniques dcsaibcd in tbc fact shccL 

Vehicle and Equipment Maintenance and Repair 
Train employees in standard operating procedures and spill cleanup rechniqucs dcsaibcd in Ille fact sbccL 
Paint stencils to remind c:mployccs not to pour waste down storm drains. 

Outdoor Loading/Unloading or Materials 
Use a wriuen operations plan ll1at describes procedures for loading and/or unloading . 
Have an emergency spill cleanup plan readily available . 
Employees ttaincd in spill conlainmcnt and cleanup should be present during loading/unloading • 
Mala: sure forte lift opcrarors are also properly Ir.lined. 

Outdoor Container Storage or Liquids 
Registered and spccifu:ally trained professional engineers can identify and correct potential problems such as 
loose fillings. poor welding, and improper or poorly fia.cd gaskelS for newly installed tmk sysu:ms. 
Employees ttaincd in emergency spill cleanup procedures should be present when dangerous waste, liquid 
cbernicals, or other wastes are bandied. 

Outdoor Process Equipment Operatiom and Maintenance 
Toe prefcned and possibly most economical action to reduce storm water pollution is to alter tbc activity. This 
may mean ll'aining employees to perform 111c activity during dry periods only or substituting benign materials 
for more U>Xic ones. · 

SC8 Outdoor Stonge or Raw Materials, Products. and By-Products 
• Train employees in standard operating procedures and spill cleanup rechniqucs dcsaibcd in tbc fact sheet. 

SC9 Waste Handling and Disposal 
• Train employees in standard operating procedures and spill cleanup rechniqucs dcsaibed in Ille fact shccL 
• Paint stencils IO remind employees not to pour waste down storm drains. 

SCIO Contaminated or Erodible Surface Areas 
• Training is not a significant clement of Ibis best managc:mcnt practice. 
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ACTIVITY - EMPLOYEE TRAINING (Continue) 

SCll Building and Grounds Maintenance 
• Personae.I who use pesticides should be aaiJled in dleir use. The Califtmia Depanment of Pesticide R.egulali.ou 

and county agricultural. cornrnissioom license pesticide dealers. certify pesticide applicators. and c:oadud on
si11: inspections. 

• Written proc:edun:s for tile use of pesticides and fertilizers relevant to your facility would llelp rnaimenanc::c staff 
undersrand tile "do's" and "don'ts". If you have large vegewcd areas. coosider tile use of inregr.ued pest 

management (IPM) ledlniques to reduce the use of pesticides. 

SC12 Building Repair, Remodeling, and Construction 
• Proper education of off-sire conaaaois is often overlooked. lbe conscientious effons of well trained employees 

can be lost by unkDowing off-site CODtnK:tors, so make sure they are well informed about what they are ex
peered to do. 

SCIJ OYer-Water Activities 
• Post signs to indic:are proper use and djsposal of residual paims. rags. used oil. and other engine fluids. 
• Educate renants and employees on spill prevention and cleanup. 
• Include appropriare language in tenant CODttaas indicating their responsibilities. 
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City of:-------

Environmental Performance Report 
Municipal Facilities Inventory 

Please identify all public agency facilities in your City, with the exception of roads, medians, parkways, trails, 
bikeways and municipal parks that do not have offices and/or maintenance facilities. For each facility provide 
an address (or cross street if no street address) and contact name and phone number on the sheet below 
(NOTE: Include publicly-owned facilities that are leased to private operators, but do not include contractor
owned facilities). Examples of municipal facilities that should be identified include, but are not limited to the 
following: 

• public works I utility yards • correctional or detention facilities 
• office buildings • coastal facilities 
• animal shelters • police & fire stations 
• swimming pools • warehouse storage facilities 
• recycling I composting facilities 
• inactive landfills 

• household hazardous waste collection centers 
* potable water treatment plants 

• golf courses 
• laboratories 

* vehicle repair and fueling facilities 
* trash transfer sites 

Indicate which of the following criteria apply to each facility listed: 

1. Vehicle or equipment maintenance conducted on-site; 
2. Hazardous materials stored or handled on-site 
3. Hazardous waste produced on-site; or 
4. More than 25 employees work on-site. 
5. None of the above 

1. Facility Name: 

Facility Address: 

Contact Name and #: 

Criteria Met (Circle as many as apply or #5): 1 2 3 4 

2. Facility Name: 

Facility Address: 

Contact Name and #: 

Criteria Met (Circle as many as apply or #5): 1 2 3 4 

3. Facility Name: 

Facility Address: 

Contact Name and #: 

Criteria Met (Circle as many as apply or #5): 1 2 3 4 

USE ADDITIONAL SHEETS AS NECESSARY 
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Municipal Facilities Inventory 
County of Orange * 

1. 

2. 

FEE-OWNED PROPERTY 

North Orange County Regional Civic Center 
1275 N. Berkeley Ave.; Fullerton 
Contact: 
Criteria Met: 1 2 3 

South County Regional Civic Center 
30143 Crown Valley Parkway; Laguna Niguel 
Contact: 
Criteria Met: ! 1 2 3 

3. County Westminster Complex 
8141 13th St.; Westminster 
Contact: 
Criteria Met: 1 2 3 

5 

5 

5 

4. Santa Ana Civic Center; Public Offices Complex (Overview Record) 
Broadway & Santa Ana Blvd. and vicinity; Santa Ana 
Contact: 
Criteria Met: I 1 2 3 5 

5. H. George Osborne Bldg. 
300-320 N. Flower St.; Santa Ana 

6. 

7. 

Contact: Machi Kyriakidis, Sheriff Dept., 834-6672 
Criteria Met: 1 2 ! 3 I 5 

Orange County Law Library 
38 Civic Center Plaza; Santa Ana 
Contact: 
Criteria Met: 1 2 

Probation Department Headquarters 
909 N. Main St.; Santa Ana 
Contact: 
Criteria Met: 1 2 

3 5 

3 5 

8. Orange County Central Men's & Women's Main Jail Facilities 
42 & 44 Civic Center Plaza; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

9. Sheriff-Coroner Department Administrative Offices 
550 North Flower St.; Santa Ana 
Contact: Lt. Gannon, Sheriff-CoronerfTransp., 647-6024 
Criteria Met: 1 2 I 3 I 5 

10. Howe-Waffle Historic House and Museum Site 
S/E comer of Civic Center Dr. and Sycamore St.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

• Criteria 4, "Office Buildings ... ·, is not included as a separate category 

M-71 

0012558



Municipal Facilities Inventory 
County of Orange, Page 2 

11. Harbor Courts Facility 
4601 Jamboree Rd.; Newport Beach 
Contact: 
Criteria Met: 1 2 3 5 

12. Orange County Housing Authority Administrative Offices 
2040 & 2043 N. Broadway; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

13. Harbor Blvd. Complex; Agricultural Dept. Headquarters 
1000-1010 S. Harbor Blvd.; Anaheim 
Contact: 
Criteria Met: 1 2 3 5 

14. Grand Avenue County Operations Center 
1300 S. Grand Ave.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

15. Santa Ana 17th Street/College Ave. County Complex 
1725 W. 17th St.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

16. Walnut Avenue County Health and Social Services Office Complex 
2000 & 2020 W. Walnut Ave.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

17. Peace Officer's Firing Range and Training Facility 
14682 Katella Ave.; Orange 
Contact: 
Criteria Met: 1 2 3 

18. Chestnut Avenue Records Center & Surplus Center 
1119 E. Chestnut Av.; Santa Ana 
Contact: 

5 

Criteria Met: 1 2 3 5 

19. Loma Ridge Emergency Operations Center (EOC) 
West of Santiago Cyn. Rd. on top of Loma Ridge 
Contact: 
Criteria Met: 1 2 3 5 

20. Santa Ana River Mainstem Project; Residential Acquisition 
14969 Warbonnet Way; Corona, CA (Riverside County) 
Contact: 
Criteria Met: 1 2 3 5 

21. Santa Ana River Mainstem Project; Residential Acquisition 
14865 Warbonnet Way; Corona, CA (Riverside County) 
Contact: 
Criteria Met: 1 2 M-72 3 5 
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Municipal Facilities Inventory 
County of Orange, Page 3 

22. Villa Park Dam and Reservoir 
E. of Santiago Cyn. Rd. at E. terminus of Lolita St.; Orange 
Contact: 
Criteria Met: 1 2 3 5 

23. Santa Ana River Mainstem Project; Residential Acquisition 
7666 Hellman Ave.; Corona, CA (Riverside County) 
Contact: 
Criteria Met: 1 2 3 5 

24. Santa Ana River Mainstem Project; Residential Acquisition 
876 Auburndale St.; Corona, CA (Riverside County) 
Contact: 
Criteria Met: 1 2 3 5 

25. Sulphur Creek Dam 

26. 

27. 

Laguna Niguel Regional Park, W. of La Paz Rd.; Laguna Niguel 
Contact: 
Criteria Met: 1 2 3 5 

Santa Ana Delhi Channel 
1100 Bristol Street, Costa Mesa 
Contact: 
Criteria Met: 1 2 3 5 

Yorba Linda Reservoir 
N/S Orchard Dr., EIS Lake View Ave.; Yorba Linda 
Contact: 
Criteria Met: 1 2 3 5 

28. Huntington Beach Pump Station 
EIS of Beach Blvd., S. of Adams Ave.; Huntington Beach 
Contact: 
Criteria Met: 1 2 3 5 

29. South Laguna Beaches: "Aliso Park" 
Coast Hwy. and Aliso Creek; Laguna Beach South Laguna Area 
Contact: 
Criteria Met: 1 2 3 5 

30. Upper Newport Bay Newport Dunes Aquatic Park 
North of Coast Hwy., west of Backbay Dr.; Newport Beach 
Contact: 
Criteria Met: I 1 2 3 5 

31. Modjeska Canyon Nature Preserve 
Easterly terminus of Modjeska Cyn. Rd.: Modjeska Canyon Area 
Contact: 
Criteria Met: 1 2 3 

32. Iglesia Community Park; County Service Area No. 4 
Via Iglesia & Via San Gabriel; Laguna Hills 
Contact: 
Criteria Met: 1 2 3 
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Municipal Facilities Inventory 
County of Orange, Page 4 

33. Ralph B. Clark Regional Park 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

41. 

42. 

43. 

Rosecrans Ave., E. of Beach Blvd., W. of Gilbert St.; Buena Park 
Contact: 
Criteria Met: I 1 2 3 5 

Peters Canyon Regional Park Site 
Jamboree Rd. and Canyon View Ave.; Tustin 
Contact: 
Criteria Met: I 1 2 3 

Mile Square Regional Park 
16801 Euclid St.; Fountain Valley 
Contact: 
Criteria Met: I 1 2 

William R. Mason Regional Park 
University Dr. and Culver Dr.; Irvine 
Contact: 
Criteria Met: 1 2 

Santiago Oaks Regional Park 

3 

3 

Northerly terminus of Windes Dr.; Orange 
Contact: 
Criteria Met: 1 2 3 

Laguna Niguel Regional Park 
28241 La Paz Road; Laguna Niguel 
Contact: 
Criteria Met: I 1 2 

Salt Creek Beach Park 

3 

Coast Hwy. and Ritz Carlton Dr.; Dana Point 
Contact: 
Criteria Met: 1 2 3 

Caspers Regional Park 
33401 Ortega Hwy.; Unincorp. Area 
Contact: 
Criteria Met: I 1 2 

Craig Regional Park 
3300 State College Blvd.; Fullerton 
Contact: 
Criteria Met: I 1 2 

Irvine Regional Park 

3 

3 

5 

5 

5 

5 

5 

5 

5 

5 

E. of Chapman Ave. and Santiago Cyn. Rd.; Unincorp. 
Contact: 
Criteria Met: I 1 2 3 5 

O'Neill Regional Park 
South of Live Oak Cyn. Rd. & Trabuco Cyn. Rd.; Trabuco Canyon Area 
Contact: 
Criteria Met: ._I _....;1_---'-__ 2_,......,l 
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Municipal Facilities Inventory 
County of Orange, Page 5 

44. Carbon Canyon Regional Park Addition 
S/S Carbon Cyn. Rd., west of Olinda Village Community; Brea 
Contact: 
Criteria Met: I 1 2 3 5 

45. Yorba Regional Park 
S/S La Palma Ave., W. of Weir Cyn. Rd., Yorba Linda 
Contact: 
Criteria Met: I 1 2 3 5 

46. Lower Newport Bay County Property and Property in Tidelands' Trust 
Newport Beach 
Contact: 
Criteria Met: 1 2 3 5 

47. Dana Point Harbor 
Dana Point Harbor Dr., west of Coast Hwy.; Dana Point 
Contact: 
Criteria Met: I 1 2 3 5 

48. Sunset Marina Park 
2901 Edinger Ave.; Seal Beach 
Contact: 
Criteria Met: I 1 2 

49. Featherly Regional Park 

3 5 

S/S Route 91 Riverside Fwy. at Gypsum Cyn. Rd.; Yorba Linda 
Contact: 
Criteria Met: I 1 2 3 5 

50. George Key Ranch and Museum; Historic Site 
Bastanchury Rd. & Gilman Circle; Placentia 
Contact: 
Criteria Met: 1 2 3 

51. Serrano Historical Village (Heritage Hill) 
Serrano Rd., west of Lake Forest Drive; Lake Forest 
Contact: 
Criteria Met: 1 2 3 

52. Yorba Historic Cemetary 
Cedarbend & Woodgate; Unicorp. Yorba Linda Area 
Contact: 

5 

5 

Criteria Met: 1 2 3 5 

53. James A. Musick Branch Jail/Honor Farm Facility 
13502 Honor Farm Road; Irvine 
Contact: Natassa Gaskill, Sheriff, 837-0922 
Criteria Met: I 1 I 2 I 3 5 

54. El Modena Pearl Street Housing Project 
18670 Pearl St.; El Modena/Orange 
Contact: 
Criteria Met: 1 2 
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Municipal Facilities Inventory 
County of Orange, Page 6 

55. Colonia lndependencia Community Center 

56. 

57. 

58. 

59. 

60. 

61. 

62. 

63. 

64. 

65. 

Garza Ave., north of Katella Ave.; Colonia lndependencia Community 
Contact: 
Criteria Met: 1 2 3 5 

EL Modena Interim Family Housing 
18672 Center St.; El Modena/Orange 
Contact: 
Criteria Met: 1 2 3 5 

Crestwood Apartments Affordable Housing Project 
21011 Canada Rd.; Lake Forest 
Contact: 
Criteria Met: 1 2 3 5 

El Modena Senior Housing Apartments 
18858 E. Center St.; El Modena/Orange 
Contact: 
Criteria Met: 1 2 3 5 

Midway Meadows Senior Housing Project 
14900 Park Lane; Midway City Area 
Contact: 
Criteria Met: 1 2 3 5 

Orange County Housing Authority El Modena Interim Housing Unit 
117 42 Esplanade St.; El Modena/Orange 
Contact: 
Criteria Met: 1 2 3 5 

Joplin Youth Center/Rancho Potrero 
Rose Canyon Drive; Trabuco Area 
Contact: 
Criteria Met: I 1 2 3 5 

Seal Beach-Leisure World Branch Library 
2300 Beverly Manor Road; Seal Beach 
Contact: 
Criteria Met: 1 2 3 5 

Los Alamitos-Rossmoor Branch Library 
12700 Montecito Dr.; Seal Beach 
Contact: 
Criteria Met: 1 2 3 5 

Stanton Branch Library 
7850 Katella Ave.; Stanton 
Contact: 
Criteria Met: 1 2 3 5 

Lake Forest-El Toro Branch Library 
24672 Raymond Way; Lake Forest 
Contact: 
Criteria Met: 1 2 3 5 
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Municipal Facilities Inventory 
County of Orange, Page 7 

66. Laguna Beach Branch Library 
363 Glenneyre St.; Laguna Beach 
Contact: 
Criteria Met: 1 2 3 5 

67. Mission Viejo Branch Library 
24851 Chrisanta Dr.; Mission Viejo 
Contact: 
Criteria Met: 1 2 3 5 

68. Irvine-University Park Branch Library 
4512 Sandburg Way; Irvine 
Contact: 
Criteria Met: 1 2 3 5 

69. Dana Niguel Branch Library 
33841 Niguel Rd.; Dana Point 
Contact: 
Criteria Met: 1 2 3 5 

70. Crown Valley Parkway Branch Library 
30341 Crown Valley Pkwy.; Laguna Niguel 
Contact: 
Criteria Met: 1 2 3 5 

71. Aliso-Viejo Thomas F. Riley Library Site 
Southwest comer of Pacific Park Drive & Journey; Aliso-Viejo 
Contact: 
Criteria Met: 1 2 

72. Del Obispo Maintenance Yard 
34102 Del Obispo St.; Dana Point 
Contact: 
Criteria Met: I 1 2 

73. Katella Maintenance Yard 
10852 Douglass Rd.; Anaheim 

3 5 

3 5 

Contact: Due Nguyen, Environmental Resources, 567-6369 
Criteria Met: I 1 I 2 I 3 I 5 

74. Fruit Street Maintenance Complex (Overview Record) 
1140-45 E. Fruit St.; Santa Ana 
Contact: Jan McNeil, Facilities Operations, 567-7750 
Criteria Met: I 1 I 2 I 3 I 5 

75. Manchester Complex; Various County Services (Overview Record) 
EIS of The City Drive; Orange 
Contact: Tony Veloz, Probation De]t., 935-6541 
Criteria Met: 1 I 2 _ 3 I 5 

76. Santa Ana Heights Land Use Compatibility 
20401 Birch St.; Santa Ana Heights Area 
Contact: 
Criteria Met: 1 2 3 
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Municipal Facilities Inventory 
County of Orange, Page 8 

77. Orange County Development Agency S. A. Heights (Overview Record) 
Various properties located near the south end of JWA Airport 
Contact: 
Criteria Met: 1 2 3 5 

78. Santa Ana Heights Purhase Assurance Program Residential Property 
2061 Mesa Dr.; Santa Ana Heights 
Contact: 
Criteria Met: 1 2 3 5 

79. Santa Ana Heights Purchase Assurance Program Residential Property 
20411 S.W. Birch St.; Santa Ana Heights 
Contact: 
Criteria Met: 1 2 3 5 

80. Santa Ana Heights Purchase Assurance Program Residential Property 
20092 Kline Dr.; Santa Ana Heights 
Contact: 
Criteria Met: 1 2 3 5 

81. Santa Ana Heights Purchase Assurance Program Residential Property 
2081 Mesa Drive; Santa Ana Heights 
Contact: 
Criteria Met: 1 2 3 5 

82. Santa Ana Heights Purchase Assurance Program Residential Property 
2908 Silver Lane; Newport Beach 
Contact: 
Criteria Met: 1 2 3 

83. Santa Ana Heights Purchase Assurance Property 
20296 S.W. Birch St.; Santa Ana Heights 
Contact: 

5 

Criteria Met: 1 2 3 5 

84. Santa Ana Heights Purchase Assurance Residential Property 
20281 Kline Dr.; Santa Ana Heights Area 
Contact: 
Criteria Met: 1 2 3 5 

85. Santa Ana Heights Purchase Assurance Program Residential Property 
1621 Indus St.; Santa Ana Heights 
Contact: 
Criteria Met: 1 2 3 5 

86. S.A. Heights; Professional-Administrative Consolidation (PAC) 
2332 S. E. Bristol St.; Santa Ana Heights 
Contact: 
Criteria Met: 1 2 3 5 

87. Santa Ana Heights Purchase Assurance Program Residential Property 
20291 Kline Dr.; Santa Ana Heights 
Contact: 
Criteria Met: 1 2 
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Municipal Facilities Inventory 
County of Orange, Page 9+A391 

88. Santa Ana Heights Land Use Compatibility 
20371 Birch St.; Santa Ana Heights 
Contact: 

89. 

Criteria Met: 1 2 3 

Santa Ana Heights Land use Compatibility 
20391 Birch St.; Santa Ana Heights 
Contact: 
Criteria Met: 1 2 3 

5 

5 

90. Santa Ana Heights Purchase Assurance Residential Property 
2909 Silver Lane; Newport Beach 
Contact: 
Criteria Met: 1 2 3 5 

91. Lange Drive Redevelopment Assemblage 
Lange Dr, N of Mesa Dr & W of Irvine Ave: Unicorp. Santa Ana Hts. 
Contact: 
Criteria Met: 1 2 3 5 

92. Santa Ana Heights Purchase Assurance Residential Property 
2223 Golden Circle; Newport Beach 
Contact: 
Criteria Met: 1 2 3 

COUNTY-OWNED EASEMENT 

1. Southpark Pump Station Easements 
Southpark Ave., N. of Talbert Ave.; Fountain Valley 
Contact: 

5 

Criteria Met: 1 2 3 5 
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Municipal Facilities Inventory 
County of Orange * 

PROPERTY LEASED FOR COUNTY USE 

1. Auditor-Controller Internal Audits Div. Office Lease 
405 W. 5th St.; Santa Ana 

2. 

Contact: 
Criteria Met: 1 2 

CAO/Risk Management Office Lease 
600 W. Santa Ana Blvd.; Santa Ana 
Contact: 

3 

Criteria Met: 1 2 3 

5 

5 

3. Alta Laguna Remote Microwave Station Site Lease 
Alta Laguna Blvd. and Tree Top Lane, Laguna Beach 
Contact: 
Criteria Met: 1 2 3 

4. Sierra Peak Remote Radio Fae. Site License 
7625 Blackstar Cyn. Rd.; Sierra Peak 
Contact: 

5 

Criteria Met: 1 2 3 5 

5. Santiago Peak Remote Microwave Sta. License 
Santiago Peak at Or. Co./Riverside Co. Boundary 
Contact: 
Criteria Met: 1 2 3 5 

6. San Clemente Peak Remote Radio Facility Lease 
Avda. Presidio and Avda. Salvador; San Clemente 
Contact: 
Criteria Met: 1 2 3 

7. Bolero Repeater Station 
W. of Santiago Cyn. Rd., S. of Modjesca Cyn. Rd. 
Contact: 

5 

Criteria Met: 1 2 3 5 

8. Signal Peak Remote Radio Fae. Site Lease 
Signal Peak, E. of Corona del Mar 

9. 

Contact: 
Criteria Met: 1 2 3 

District Attorney Major Fraud Units Office Lease 
405 W. 5th St.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 

10. Housing & Redevelopment Community Ctr. 

5 

5 

Center St., Between Hewes and Earlham; El Modena 
Contact: 
Criteria Met: 1 2 3 

• Criteria 4, "Office Buildings ... •• is not included as a separate category 

M-80 

5 
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11. OCHA Headquarters 
1770 N. Broadway, Santa Ana 
Contact: 
Criteria Met: 1 2 3 

12. Regulation South County Regional Office Lease 
22921-22931 Triton Way; Laguna Hills 
Contact: 

5 

Criteria Met: 1 2 3 5 

13. Housing & Redevelopment Fraud & Intake Office 
1200 N. Main Street, Ste. 525; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

14. Communications Administrative Office Lease 
1985 S. Santa Cruz; Anaheim 
Contact: 
Criteria Met: 1 2 3 5 

15. HCA Adult Mental Health 
2035 Ball Rd; Anaheim 
Contact: 
Criteria Met: 1 2 

16. HCA Children & Youth Services 

3 

377 E. Chapman Avenue, Suite 110; Placentia 
Contact: 
Criteria Met: 1 2 3 

5 

5 

17. HCA Mental Health & Children's Services Lease Space 
25171 Moor Ave.; Mission Viejo 
Contact: 
Criteria Met: 1 2 3 5 

18. Maternal Child Health Care Center 
2137 E. Ball Rd., Anaheim 
Contact: 
Criteria Met: 1 2 3 5 

19. HCA Storage Facility Lease 
1717 E. Borchard Ave.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

20. HCA Royale Convalescent Hospital 
1030 Warner Ave., Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

21. HCA Maternal Health/Child Care Clinic Office Lease 
6462 Industry Way; Westminster 
Contact: 
Criteria Met: 1 2 3 

M-81 
5 

0012568
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22. 

23. 

HCA/Accounting Office Lease 
120 w. 5th St.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 

HCA/Child Health & Immunization Clinic Space 
940 W. Wilshire Ave.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 

5 

5 

24. HCA/Mental Health-Children and Youth Services Space 
21632 Wesley Drive; S. Laguna Beach 
Contact: 
Criteria Met: 1 2 3 5 

25. HCA/Mental Health-Children and Youth Services Space 
26891 Spring St.; San Juan Capistrano 
Contact: 
Criteria Met: 1 2 3 5 

26. HCA West County Office Facility Lease 
14180 Beach Blvd.; Westminster 
Contact: 
Criteria Met: 1 2 3 5 

27. HCA/Emergency Medical & Indigent Medical Serv. Lease 
517 N. Main St.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

28. HCA/Mental Health North County Office Lease 
211 W. Commonwealth Ave.; Fullerton 
Contact: 
Criteria Met: 1 2 3 

29. HCA/Maternal and Child Health Clinic Office Lease 
7212 Orangethorpe; Buena Park 

30. 

Contact: 
Criteria Met: 1 2 

HCA/ Alcohol Program Office Lease 
9842 13th St.; Garden Grove 
Contact: 
Criteria Met: 1 2 

3 

3 

31. HCA/South County Services Office Lease 
3115 Red Hill Ave.; Costa Mesa 
Contact: 
Criteria Met: 1 2 3 

5 

5 

5 

5 

32. HCA/Children & Youth Mental Health Services Space 
425 E. 18th St.; Costa Mesa 
Contact: 
Criteria Met: 1 2 M-82 

3 5 
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33. HCA Maternal Health Program Office Lease 
2845 E. Mesa Verde Dr., Ste. M-300; Costa Mesa 
Contact: 
Criteria Met: 1 2 3 5 

34. HCA/Environmental Health Facility Lease 
2009 E. Edinger Ave.; Santa Ana 
Contact: Dave Dixon, HCA, 667-3763 
Criteria Met: 1 I 2 I 3 5 

35. HCA/Child Health-Immunization Clinic Lease 
365 E. River Ave.; Orange 
Contact: 
Criteria Met: 1 2 3 5 

36. HCA Maternal-Child Health Office Lease 
27512 Calle Arroyo; San Juan Capistrano 
Contact: 
Criteria Met: 1 2 3 5 

37. HCA/Mental Health Office Lease 
30818-30820 S. Coast Hwy.; Laguna Beach 
Contact: 
Criteria Met: 1 2 3 5 

38. HCA/Volunteer Services 
1440 E. First Street; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

39. HCA Storage Facility Lease 
1717 E. Borchard Ave.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

40. HCA/Maternal Child Care Services 
7342 Orangethorpe; Buena Park 
Contact: 
Criteria Met: 1 2 3 5 

41. Aliso-Viejo HCA/Alcohol Services Offices 
5 Mareblu, Suite #101; Aliso-Viejo 
Contact: 
Criteria Met: 1 2 3 5 I 

42. HCA/Mental Health and Drug Abuse Program Office 
14600 Goldenwest St.; Westminster 
Contact: 
Criteria Met: 1 2 3 5 

43. Brea Branch Library 
1 Civic Center Circle; Brea 
Contact: 
Criteria Met: 1 2 3 5 

M-83 
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44. Donald Dungan-Costa Mesa Branch Library 
1855 Park Ave.; Costa Mesa 
Contact: 
Criteria Met: 1 2 3 5 

45. Cypress Branch Library 
5331 Orange Ave.; Cypress 
Contact: 
Criteria Met: 1 2 3 5 

46. Garden Grove Regional Library 
11200 Stanford Ave.; Garden Grove 
Contact: 
Criteria Met: 1 2 3 5 

47. West Garden Grove Branch Library 
11962 Bailey St.; Garden Grove 
Contact: 
Criteria Met: 1 2 3 5 

48. Garden Grove Chapman Avenue Branch Library 
9182 Chapman Ave.; Garden Grove 
Contact: 
Criteria Met: 1 2 3 5 

49. La Habra Branch Library 
221 E. La Habra Blvd.; La Habra 
Contact: 
Criteria Met: 1 2 3 5 

50. San Clemente Branch Library 
242 Avenida Del Mar; San Clemente 
Contact: 
Criteria Met: 1 2 3 5 

51. San Juan Capistrano Branch Library 
31495 El Camino Real; San Juan Capistrano 
Contact: 
Criteria Met: 1 2 3 5 

52. Seal Beach Branch Library 
707 Electric Ave.; Seal Beach 
Contact: 
Criteria Met: 1 2 3 5 

53. Silverado Branch Library 
28202 Silverado Canyon Rd.; Silverado Cyn. Community 
Contact: 
Criteria Met: 1 

54. Tustin Branch Library 
345 E. Main St.; Tustin 
Contact: 
Criteria Met: 1 

2 

2 

3 5 

3 5 
M-84 
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55. Villa Park Branch Library 
17865 Santiago Blvd.; Villa Park 
Contact: 
Criteria Met: 1 2 

56. Westminster Branch Library 
8180 13th St.; Westminster 
Contact: 
Criteria Met: 1 2 

57. Mesa Verde Branch Library 
2969 Mesa Verde Dr.; Costa Mesa 
Contact: 
Criteria Met: 1 2 

58. Fountain Valley Branch Library 
17635 Los Alamos St.; Fountain Valley 
Contact: 
Criteria Met: 1 2 

59. La Palma Branch Library 
7842 Walker St.; La Palma 
Contact: 
Criteria Met: 1 2 

60. Heritage Park Branch Library 
14361 Yale Ave.; Irvine 
Contact: 
Criteria Met: 1 2 

61. Library HQ and SSAAdult Services 
1501 E. St. Andrew Pl.; Santa Ana 

3 5 

3 5 

3 5 

3 5 

3 5 

3 5 

Contact: Rosemary Pniewski, oc Library. 566-3022 
Criteria Met: 1 2 I 3 I 5 

62. South County Municipal Court Lease 
23141 Moulton Pkwy.; Laguna Hills 
Contact: 
Criteria Met: 1 2 3 5 

63. Probation Department N. County Drop-In Center Lease 
1147 N. Lemon St.; Anaheim 
Contact: 
Criteria Met: 1 2 3 5 

64. Los Pines Forestry Camp/Juvenile Rehabilitation Camp 
Long Cyn. Rd., N. of Ortega Hwy., near Riverside Co. 
Contact: 
Criteria Met: 1 2 3 

65. Probation/South County Drop-in Center 
32118 Paseo Adelanto, San Juan Capistrano 
Contact: 
Criteria Met: 1 2 

M-85 
3 

5 

5 
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66. Probation Department West County Office Lease 
14180 Beach Blvd .. ; Westminster 
Contact: 
Criteria Met: 1 2 3 5 

67. Probation Office Space 
32118 Paseo Adelanto, Suite 1A, San Juan Capistrano 
Contact: 
Criteria Met: 1 2 3 5 

68. 

69. 

70. 

71. 

Public Defender West Court 
14120 Beach Blvd.; Westminster 
Contact: 
Criteria Met: 1 2 

SSA Headquarters Lease 
1055 N. Main 
Contact: 
Criteria Met: 1 2 

SSA West County Branch Office Lease 
9191 Westminster Ave.; Garden Grove 
Contact: 

3 

3 

Criteria Met: 1 2 3 

SSA Chidren's Services Program Office Lease 
1517 Braden Court; Orange 
Contact: 
Criteria Met: 1 2 3 

72. SSA North District Office Lease 
3320 La Palma Ave.; Anaheim 
Contact: 

73. 

74. 

75. 

Criteria Met: 1 2 3 

SSA Chidren's Services Program Office Space 
1845 Orangewood Ave.; Orange 
Contact: 
Criteria Met: 1 2 3 

SSA North District Branch Office Lease 
1180 N. Anaheim Blvd.; Anaheim 
Contact: 
Criteria Met: 1 2 3 

SSA South District Branch Office Lease 
25292 McIntyre St.; Laguna Hills 
Contact: 
Criteria Met: 1 2 3 

76. SSA Medi-Cal Metro Annex Office Lease 
1601 E. Orangewood Ave.; Orange 
Contact: 
Criteria Met: 1 2 3 

M-86 

5 

5 

5 

5 

5 

5 

5 

5 

5 
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77. SSA East District Financial Office Lease 
1928 So. Grand Ave.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

78. SSA Financial Assistance Office Lease 
12912 Brookhurst St.; Garden Grove 
Contact: 
Criteria Met: 1 2 3 5 

79. SSA South County Child Abuse Services Office Lease 
23117 Plaza Pointe Dr., Ste. 100; Laguna Hills 
Contact: 
Criteria Met: 1 2 3 5 

80. SSA Children's Services and Communications 
800-840 Eckhoff Street; Orange 
Contact: 
Criteria Met: 1 2 3 5 

81. SSA Medi-Cal Program Office Lease 
101 The City Drive South; Orange 
Contact: 
Criteria Met: 1 2 3 5 

82. Sheriff-Coroner Warehouse Space 
1421 Pomona St.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

83. Sheriff-Coroner Training Facility 
11561 Salinaz Dr.; Garden Grove 
Contact: 
Criteria Met: 1 2 3 5 

84. Sheriff-Coroner Storage Facility Lease 
1045 Fuller St.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

M-87 
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County of Orange * 

PROPERTY LEASED TO OTHERS 

1. Anaheim Municipal Golf Course and Driving Range Lse. 
Gilbert Retarding Basin, Gilbert St. and Crescent Av 
Contact: 
Criteria Met: 1 2 3 5 

2. East Garden Grove-Wintersburg Ch. Land Lease 
NIE of Newland St. and S.D. Fwy.; Westminster 
Contact: 
Criteria Met: 1 2 3 5 

3. Car wash I Oil Change Service 
Santa Ana River Channel; La Palma Ave 
Contact: 
Criteria Met: 1 2 3 5 

4. Land Lease for Equestrian Exercise Yard 
N/S Edinger Ave., WIS Santa Ana River; Fountain Vly. 
Contact: 
Criteria Met: 1 2 3 5 

5. River View Golf Course Land Lease 
1800 W. 22nd St.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

6. Land Lease for Orange Grove/Open Space 
Adjacent to N/S of Feather1y Reg. Park; Yorba Linda 
Contact: 
Criteria Met: 1 2 3 5 

7. Land Lease for RV Storage and Nursery Stock Storage 
EIS of S.A. River at Collins Ave.; Orange 
Contact: 
Criteria Met: 1 2 3 5 

8. Land Lease for Freight Trucking Operation 
W. of Miller St. between Orangethorpe/Mira Loma; Ahm 
Contact: 
Criteria Met: 1 2 3 

9. Carbon Creek Diversion Channel Ag. Land Lease 
E. of S.W. Cor. of Orangethorpe & Lakeview; Anaheim 
Contact: 
Criteria Met: 1 2 3 

10. El Toro Retarding Basin Golf Course Land Lease 
Jeronimo Rd. and Los Alisos Blvd.; L. Forest/M. Vjo. 
Contact: 
Criteria Met: 1 2 3 

• Criteria 4, "Office Buildings ...... is not included as a separate category 

M-88 

5 

5 

5 
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11. Irvine Regional Park Equestrian Land Lease 
Irvine Reg. Park, Chapman Ave & Santiago Cyn. Rd. 
Contact: 
Criteria Met: 1 2 3 5 

12. Newport Dunes Marina & Recreation Area 
1131 Back Bay Drive; Newport Beach 
Contact: 
Criteria Met: 1 2 3 5 

13. Newport Bay County Docks; Sea Scout Base 
1931 W. Coast Hwy.; Newport Beach 
Contact: 
Criteria Met: 1 2 3 5 

14. Harbor Patrol HQ, Lifeguard Facility 
Newport Beach 
Contact: 
Criteria Met: 1 2 3 5 

15. Newport Bay-Balboa Yacht Club 
1801 Bayside Dr.; Newport Beach 
Contact: 
Criteria Met: 1 2 3 5 

16. Dana Point Harbor Boat Repair Yard Lease 
34671 Puerto Pl.; Dana Point 
Contact: 
Criteria Met: 1 2 3 5 

17. Lower Newport Bay Marina 
2525 Ocean Blvd., Corona del Mar 
Contact: 
Criteria Met: 1 2 3 5 

18. Dana Point Marina 
Dana Point 
Contact: 
Criteria Met: 1 2 3 5 

19. Dana Point Harbor; Marine Studies Institute Lease 
W. terminus of Dana Point Harbor Dr.; Dana Point 
Contact: 
Criteria Met: 1 2 3 5 

20. Dana Point Marina Inn Lease 
S.E. Cor. of Dana Point Harbor Dr. and Casitas Pl. 
Contact: 
Criteria Met: 1 2 3 5 

21. Dana Point Harbor; Delaney's Restaurant Lease 
E. Dana Dr., E. end of Island; Dana Point 
Contact: 
Criteria Met: 1 2 3 5 

M-89 
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22. Charley Brown's-Michael's Supper Club; Rstmt. Lse. 
24399 Dana Dr.; Dana Point 
Contact: 
Criteria Met: 1 2 3 5 

23. Dana Point Harbor; Mariner's Village Shops Complex 
S. of Dana Point Harbor Dr., E. of Casitas Pl.;D.Pl. 
Contact: 
Criteria Met: 1 2 3 5 

24. Sunset Marina Park; Small Boat Marina 
Sunset Harbor, W. end of Edinger Ave.; Hunt. Bch. 
Contact: 
Criteria Met: 1 2 3 

25. Mile Square Reg. Park; David L. Baker Golf Center 
10410 Edinger Ave.; Fountain Valley 
Contact: 

5 

Criteria Met: 1 2 3 5 

26. Mile Square Reg. Park Golf Course 
10401 Warner Ave.; Fountain Valley 
Contact: 
Criteria Met: 1 2 3 

27. Fountain Valley Rec. and Cultural Center Land Lease 
16400 Brookhurst St.; Mile Square Park-Fountain Vly. 
Contact: 
Criteria Met: 1 2 3 

28. Bolsa Chica Regional Park; Gas Processing Plant 
Seapoint Street 
Contact: 
Criteria Met: 1 2 3 

29. William R. Mason Reg. Park; Agricultural Land Lease 
S.E. of University Dr. and Ridgeline Dr.; Irvine 
Contact: 
Criteria Met: 1 2 3 

30. O'Neill Reg. Park; Land Lease for Whsl. Ag. Nursery 
O'Neill Reg. Park 
Contact: 

5 

5 

5 

5 

Criteria Met: 1 2 3 5 

31. Community Center Lease 
24671 Viaiglesia, Laguna Hills 
Contact: 
Criteria Met: 1 2 3 

32. Land Lease and CC&Rs for Affordable Senior Housing 
N. of Bolsa, Hazard to Washington St.; Midway City 
Contact: 
Criteria Met: 2 3 

M-90 

5 

5 
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33. El Modena Senior Housing Apartments 
18855 E. Center St., El Modena-Orange Area 
Contact: 
Criteria Met: 1 2 3 5 

34. Buena Park. American Legion Post No. 354 Lease 
8071 Whitaker St.; Buena Park. 
Contact: 
Criteria Met: 1 

35. Phoenix House School 
1207 E. Fruit St.; Santa Ana 
Contact: 

2 

Criteria Met: 1 2 

36. University Drive Residential Rental 

3 

3 

320 University Drive; Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 

37. University Drive Residential Rental 
334 University Drive; Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 

38. University Drive Residential Rental 
2601 Redlands Dr.; Unincorp. Costa Mesa Area 
Contact: 

5 

5 

5 

5 

Criteria Met: 1 2 3 5 

39. University Drive Residential Rental 
2601 Willo Ln.; Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 

40. University Drive Residential Rental 

3 

2602 Santa Ana Ave.; Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 

41. University Drive Residential Rental 
310 University Drive, Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 

42. University Drive Residential Rental 
2603 Redlands Ave.; Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 

43. University Drive Residential Rental 
2603 Willo Lane; Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 

M-91 

5 

5 

5 

5 

5 

e 
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44. University Drive Residential Rental 
2602 Willo Lane; Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 

45. University Drive Residential Rental 
2600 Willo Lane; Unincorp. Costa Mesa Area 
Contact: 

5 

Criteria Met: 1 2 3 5 

46. University Drive Residential Rental 
380 University Drive; Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 5 

47. O.C. Peace Officer Training Facility 
Laser Village, 1900 W. Katella Ave., Orange 
Contact: 
Criteria Met: 1 2 3 s 

M-92 
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I. 

2. 

3. 

3. 

4. 

5. 

Facility Name: 

Facility Address: 

City of: Anaheim 

Environmental Performance Report 
Municipal Facilities Inventory 

Anaheim Convention Center {Managed by City of Anaheim) 

800 W. Katella Ave., Anaheim, CA 92802 

Contact Name: David Arneson, Facility Engineer Phone#: {714) 999-8917 

Criteria Met (Circle as many as apply or #5): [I] [2] [3] 

Facility Name: 

Facility Address: 

Anaheim Stadium {Managed by Anaheim Sports Inc.) 

2000 Gene Autzy Way, Anaheim, CA 92806 

[4] 5 

Contact Name: Mike McKay, Facilities Manager Phone#: {714) 940-2302 

Criteria Met (Circle as many as apply or #5): [I] [2] [3] [4] 

Facility Name: 

Facility Address: 

Arrowhead Pond of Anaheim (Mgd by Ogden Facilities Mgmt) 

2695 E. Katella Ave., Anaheim, CA 92806 

5 

Contact Name: Gary Perdew, Building Engineer Phone#: (714) 704-2480 

Criteria Met (Circle as many as apply or #5) [I] [2] [3] [4] 5 

Facility Name: Fire Station # 1 

Facility Address: 500 E. Broadway 

Contact Name: Dennis Vasques Phone#: {714) 254-6879 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

Facility Name: Fire Station #2 

Facility Address: 2141 W. Crescent Ave. 

Contact Name: Dennis Vasguez Phone#: {714) 254-6879 

Criteria Met (Circle as many as apply or #5) [2] 3 4 5 

Facility Name: Fire Station #3 

Facility Address: 1580 S. Clementine 

Contact Name: Dennis Vasguez Phone#: (714) 254-6879 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

M-93 
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6. Facility Name: Fire Station #5 

Facility Address: 1154 N. Kraemer 

Contact Name: Dennis Vasguez 

Criteria Met (Circle as many as apply or #5) 

7. Facility Name: Fire Station #6 

Facility Address: 1330 S. Euclid St. 

Contact Name: Dennis Vasguez 

Criteria Met (Circle as many as apply or #5) 

8. Facility Name: Fire Station #7 

Facility Address: 2222 E. Ball Rd. 

Contact Name: Dennis Vasguez 

Criteria Met (Circle as many as apply or #5) 

9. Facility Name: Fire Station #8 

Facility Address: 4555 E. Riverside 

Contact Name: Dennis Vasguez 

Criteria Met (Circle as many as apply or #5) 

10. Facility Name: Fire Station #9 

Facility Address: 6300 E. Nohl Ranch Rd. 

Contact Name: Dennis Vasguez 

Criteria Met (Circle as many as apply or #5) 

11. Facility Name: Fire Station # 10 

Facility Address: 8270 E. Monte Vista 

Contact Name: Dennis Vasguez 

Criteria Met (Circle as many as apply or #5) 

M-94 

Phone#: {714) 254-6879 

I [2] 3 4 5 

Phone#: {714) 254-6879 

1 [2] 3 4 5 

Phone#: {714) 254-6879 

1 [2] 3 4 5 

Phone#: (714) 254-6879 

1 [2] 3 4 5 

Phone#: {714) 254-6879 

1 [2] 3 4 5 

Phone#: {714) 254-6879 

1 [2] 3 4 5 

0012581
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12. 

13. 

14. 

15. 

16. 

17. 

Facility Name: 

Facility Address: 

Contact Name: 

Fire Training Center 

2400 E. Orangewood Ave. 

Bruce Jacobson 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Anaheim Hills {Golf Course) 

Facility Address: 6501 Nohl Ranch Rd. 

Contact Name: Donald L. Lewis 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Dad Miller {Golf Course) 

Facility Address: 430 N. Gilbert St. 

Contact Name: Gary Wimberly 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Boysen Park/Urban Forestry 

Facility Address: 1426 E. Vermont Ave. 

Contact Name: Ron Robertson 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Brookhurst Park 

Facility Address: 2271 W. Cresent St. 

Contact Name: Ron Robertson 

Criteria Met (Circle as many as apply or #5) 

Facility Name: La Palma Park 

Facility Address: 1151 N. Anaheim Blvd. 

Contact Name: Ron Robertson 

Criteria Met (Circle as many as apply or #5) 

M-95 

Phone#: {714) 978-7304 

l [2] 3 4 5 

Phone#: {714) 637-1033 

[l] [2] [3) 4 5 

Phone#: (714) 991-7080 

[l] [2] [3) 4 5 

Phone#: (714) 254-4461 

[l] [2] [3) [4) 5 

Phone#: (714) 254-4461 

[l] [2] [3) 4 5 

Phone#: (714) 254-4461 

l 2 3 4 5 

0012582
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18. Facility Name: Modieska Park 

Facility Address: 1331 S. Nutwood 

Contact Name: Ron Robertson Phone#:(714)254-4461 

Criteria Met (Circle as many as apply or #5) [l] [2] [3] 4 5 

19. Facility Name: Pearson Park 

Facility Address: 400 N. Harbor 

Contact Name: Ron Robertson Phone#: (714) 254-4461 

Criteria Met (Circle as many as apply or #5) l [2] 3 4 5 

20. Facility Name: Peralta Park 

Facility Address: ll 5 N. Pinnev 

Contact Name: Ron Robertson Phone#: (714) 254-4461 

Criteria Met (Circle as many as apply or #5) [l] [2] [3] 4 5 

21. Facility Name: Maxwell Park 

Facility Address: 2655 W. Orange Ave. 

Contact Name: Ron Robertson Phone#: (714) 254-4461 

Criteria Met (Circle as many as apply or #5) l [2] 3 4 5 

22. Facility Name: Twila Reid Park 

Facility Address: 3100 W. Orange Ave. 

Contact Name: Ron Robertson Phone#: (714) 254-4461 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

23. Facility Name: Yorba Park (City of Anaheim) 

Facility Address: 7600 E. La Palma Ave. 

Contact Name: Ron Robertson Phone#: (714) 254-4461 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

M-96 
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24. Facility Name: Toyon Park 

Facility Address: 945 S. Weir Canyon Rd. 

Contact Name: Ron Robertson 

Criteria Met (Circle as many as apply or #5) 

25. Facility Name: Fleet Maintenance 

Facility Address: 955 S. Melrose Ave., Anaheim 

Contact Name: Frank Pepito 

Criteria Met (Circle as many as apply or #5) 

26. Facility Name: Facility Maintenance 

Facility Address: 400 E. Vermont Ave. Anaheim 

Contact Name: Roger Maurer 

Criteria Met (Circle as many as apply or #5) 

28. Facility Name: Streets and Sanitation Division 

Phone#: (714) 254-4461 

[2] 3 4 5 

Phone#: (714)254-6800 

[I] [2] 3 [4] 5 

Phone#: 

1 [2] 3 [4] 5 

Facility Address: 400 E. Vermont, Anaheim CA 92805 

Contact Name: Rod Hallock Phone#: (714) 254-6881 

Criteria Met (Circle as many as apply or #5) I [2] [3] [4] 5 

29. Facility Name: Utility Service Center 

Facility Address: 909 E. Vermont 

Contact Name: Suzanne Wilson Phone#: (714) 254-6874 

Criteria Met (Circle as many as apply or #5) [l] [2] [3] [4] 5 

30. Facility Name: Lenair Water Treatment Plant 

Facility Address: 6751 Walnut Canyon 

Contact Name: Suzanne Wilson Phone#: (714) 254-6874 

Criteria Met (Circle as many as apply or #5) [l] [2] [3] 4 5 

M-97 
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31. Facility Name: 

Facility Address: 

Contact Name: 

Anaheim Peaking Plant 

1144 N. Kraemer 

Suzanne Wilson Phone#: (714) 254-6874 

Criteria Met (Circle as many as apply or #5) [I] [2] [3] 

32. Facility Name: Electric Substations 

Facility Address: Various Locations in the City- 12 in all 

4 

Contact Name: Suzanne Wilson Phone#: (714)254-6874 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 4 

33. Facility Name: Water Well Sites 

Facility Address: Various locations in the Citv - 10 in all 

Contact Name: Suzanne Wilson Phone#: (714) 254-6874 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 4 

M-98 

5 

5 

5 
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I. 

2. 

3. 

4. 

5. 

6. 

City of: Brea 

Environmental Performance Report 
Municipal Facilities Inventory 

Facility Name: 

Facility Address: 

Contact Name: 

Service Center 

645 N. Berry St., Brea, CA 92821 

Bill Higgins 

Criteria Met (Circle as many as apply or #5) [I] 

Facility Name: Municipal Plunge 

Facility Address: 401 S. Brea Blvd. Brea CA 92821 

Phone#: (714) 990-7698 

[2] 3 [4] 

Contact Name: Vern Vosburgh Phone#: (714) 990-7789 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Municipal Golf Course 

Facility Address: 401 W. Fir St. Brea CA 92821 

Contact Name: Dick Sader 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Civic and Cultural Center 

Facility Address: I Civic Center Cir. Brea CA 92821 

Contact Name: Bill Higgins 

Criteria Met (Circle as many as apply or #5) I 

Facility Name: Fire Station # I 

Facility Address: 555 N. Berry, Brea, CA 92821 

Contact Name: Bill Higgins 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Fire Station #2 

Facility Address: 125 S. Laurel Ave. Brea CA 92821 

Contact Name: Bill Higgins 

Criteria Met (Circle as many as apply or #5) 

M-99 

1 

[2] 3 4 

Phone#: (714) 529-3003 

2 3 4 

Phone#: (714) 990-7698 

2 3 [4] 

Phone#: (714) 990-7698 

2 3 4 

Phone#: (714) 990-7698 

2 3 4 

5 

5 

[5] 

5 

[5) 

[5) 

0012586
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7. Facility Name: Fire Station #3 

Facility Address: 400 N. Kraemer Brea CA 92821 

Contact Name: Bill Higgins 

Criteria Met (Circle as many as apply or #5) 1 

8. Facility Name: Senior Center & Pioneer Hall 

Facility Address: 500 S. Sievers, Brea, CA 92821 

Contact Name: Bill Higgins 

Criteria Met (Circle as many as apply or #5) 1 

M-100 

Phone#: (714) 990-7698 

2 3 4 [5] 

Phone#: (714) 990-7698 

2 3 4 [5] 

0012587



City of: Buena Park 

Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: Civic Center 

Facility Address: 6650 Beach Blvd. Buena Park 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply or #5) l 2 3 [4] 5 

2. Facility Name: Vehicle Maintenance Yard 

Facility Address: 8071 Beach Blvd., Buena Park, CA 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 [4] 5 

3. Facility Name: Police Department 

Facility Address: 6650 Beach Blvd., Buena Park, CA 90620 

Contact Name: Paul De Pietro. Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply or #5) 1 2 3 [4] 5 

4. Facility Name: William Peak Park (Pool} 

Facility Address: 7225 El Dorado Dr., Buena Park, CA 90620 

Contact Name: Paul De Pietro. Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 5 

5. Facility Name: Boisseranc Park (Pool} 

Facility Address: 7520 Dale St .• Buena Park. CA 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 5 

6. Facility Name: Carl Brenner Park (Wading Pool) 

Facility Address: 7373 San Rafael Dr. Buena Park, CA 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply Of #5) 1 2 3 4 5 
M-101 

0012588
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7. Facility Name: Fire Station Headquarters # I 

Facility Address: 8081 Western Ave., Buena Park, CA 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply or #5) I 2 3 

8. Facility Name: Fire Station #2 

Facility Address: 7780 Artesia Blvd., Buena Park, CA 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply or #5) I 2 3 

9. Facility Name: Fire Station #3 

Facility Address: 9120 Holder St., Buena Park, CA 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply or #5) I 2 3 

10. Facility Name: Recreation, Parks & Community Svcs. 

Facility Address: 8150 Knott Ave., Buena Park, CA 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply or #5) I 2 3 

M-102 

[4] 5 

4 [5] 

4 [5] 

[4] 5 

0012589



1. 

2. 

3. 

4. 

5. 

6. 

City of: Costa Mesa 

Environmental Performance Report 
Municipal Facilities Inventory 

Facility Name: Balearic Community Center 

Facility Address: 1975 Balearic Dr., Costa Mesa, CA 

Contact Name: Chuck Carr Phone#: (714) 754-5300 

Criteria Met (Circle as many as apply or #5) 1 

Facility Name: Corporation Yard (new) 

Facility Address: 2310 Placentia Ave., Costa Mesa, CA 

Contact Name: David Alkema 

Criteria Met (Circle as many as apply or #5) [I] 

Facility Name: Downtown Community Center 

Facility Address: 1860 Anaheim St. Costa Mesa CA 

Contact Name: David Alkema 

Criteria Met (Circle as many as apply or #5) 1 

Facility Name: Jordan Park 

Facility Address: 2141 Tustin Ave. Costa Mesa CA 

Contact Name: David Alkema 

Criteria Met (Circle as many as apply or #5) 1 

Facility Name: Lion's Park 

Facility Address: 570 W. 18th St. Costa Mesa CA 

Contact Name: David Alkema 

Criteria Met (Circle as many as apply or #5) 1 

Facility Name: Neighborhood Community Center 

Facility Address: 1845 Park Ave. Costa Mesa CA 

Contact Name: Chuck Carr 

Criteria Met (Circle as many as apply or #5) 

M-103 

1 

2 3 4 

Phone#: (714) 754-5300 

[2] [3) [4] 

Phone#: (714) 754-5300 

[2] 3 4 

Phone#: (714) 754-5300 

2 3 4 

Phone#: {714) 754-5300 

[2] 3 4 

Phone#: (714) 754-5300 

2 3 4 

[5) 

5 

5 

[5) 

5 

[5) 

0012590
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7. 

8. 

9. 

10. 

11. 

12. 

Facility Name: 

Facility Address: 

Contact Name: 

TeWinkle Park 

970 Arlington, Costa Mesa CA 

David Alkema 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Wakeham Park 

Facility Address: 3400 Smalley St., Costa Mesa CA 

Contact Name: David Alkema 

Criteria Met (Circle as many as apply or #5) 1 

Facility Name: Police Department 

Facility Address: 99 Fair Dr., Costa Mesa, CA 

Contact Name: Lee Leonard 

Criteria Met (Circle as many as apply or #5) 1 

Facility Name: Police Substation 

Facility Address: 567 W. 18th St., Costa Mesa, CA 

Contact Name: Lee Leonard 

Criteria Met (Circle as many as apply or #5) 1 

Facility Name: Public Golf Course & Country Club 

Facility Address: 1701 Golf Course Dr., Costa Mesa, CA 

Contact Name: Scott Henderson 

Criteria Met (Circle as many as apply or #5) [l] 

Facility Name: Fire Station# 1 

Facility Address: 2803 Royal Palm, Costa Mesa, CA 

Contact Name: Donald Swanson 

Criteria Met (Circle as many as apply or #5) 

M-104 

Phone#: (714) 754-5300 

2 3 4 [5] 

Phone#: (714) 754-5300 

2 3 4 [5] 

Phone#: (714) 754-5339 

[2] 3 [4] 5 

Phone#: (714) 754-5339 

2 3 4 [5] 

Phone#: (714) 540-7500 x3 

[2] 3 [4] 5 

Phone#: (714) 754-5226 

[2] 3 4 5 

0012591
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13. Facility Name: Fire Station #2 

Facility Address: 800 Baker Costa Mesa CA 

Contact Name: Charles Bassett 

Criteria Met (Circle as many as apply or #5) 

14. Facility Name: Fire Station #3 

Facility Address: 1902 Park Costa Mesa CA 

Contact Name: Brian Roberts 

Criteria Met (Circle as many as apply or #5) 

15. Facility Name: Fire Station #4 

Facility Address: 2028 Placentia Costa Mesa CA 

Contact Name: Eric Johnson 

Criteria Met (Circle as many as apply or #5) 

16. Facility Name: Fire Station #5 

Phone#: (714) 754-5141 

I [2] 3 4 

Phone#: (714) 548-8513 

I [2] 3 4 

Phone#: (714) 548-8543 

1 2 3 4 

Facility Address: 2450 Vanguard, Costa Mesa, CA 

17. 

18. 

Contact Name: Randall Croll Phone#: (714) 754-5005 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 

Facility Name: Fire Station #6 

Facility Address: 3450 Sakioka Costa Mesa CA 

Contact Name: Ronald McMinimy Phone#: (714) 708-2739 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 

Facility Name: Mesa Verde Library 

Facility Address: 2969 Mesa Verde Dr. East, Costa Mesa CA 

Contact Name: Mike Waters 

Criteria Met (Circle as many as apply or #5) 

M-105 

I 

Phone#: (714) 754-5164 

2 3 4 

5 

5 

[5] 

[5] 

5 

[5] 

0012592
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19. Facility Name: Communications Building 

Facility Address: 79 Fair Dr. Costa Mesa CA 

Contact Name: Mike Waters 

Criteria Met (Circle as many as apply or #5) 

20. Facility Name: City Hall 

Facility Address: 77 Fair Dr. Costa Mesa CA 

Contact Name: Mike Waters 

Criteria Met (Circle as many as apply or #5) 

21. Facility Name: Historical Society Building 

Facility Address: 595 Plumer St. Costa Mesa CA 

Contact Name: Mike Waters 

Criteria Met (Circle as many as apply or #5) 

22. Facility Name: Corporation Yard {old) 

Facility Address: 2300 Placentia, Costa Mesa, CA 

Contact Name: Mike Waters 

Criteria Met (Circle as many as apply or #5) 

M-106 

Phone#: {714) 754-5164 

1 2 3 4 [5] 

Phone#: {714) 754-5164 

[2] [3] [4] 5 

Phone#: {714) 754-5164 

1 2 3 4 [5] 

Phone#: {714) 754-5164 

[l] [2] [3] [4] 5 

0012593



1. 

2. 

3. 

4. 

City of: Cypress 

Environmental Performance Report 
Municipal Facilities Inventory 

Facility Name: Civic Center/Police Department 

Facility Address: 5275 Orange Ave. 

Contact Name: Gonzalo Vazguez Phone#: (714) 229-6752 

Criteria Met (Circle as many as apply or #5) [2] [3] [4] 

Facility Name: Comoration Yard 

Facility Address: 5285 Cypress St. 

Contact Name: Bill Raymond Phone#: (714) 229-6760 

Criteria Met (Circle as many as apply or #5) [l] [2] [3] [4] 

Facility Name: Cypress Recreation and Park District Office 

Facility Address: 5700 Orange Ave. 

Contact Name: Marvin DeCarlo Phone#: (714) 229-6780 

Criteria Met (Circle as many as apply or #5) 2 3 4 

Facility Name: Cypress Senior Center 

Facility Address: 9031 Grindlay St. 

Contact Name: Ruth Raheb Phone#: (714) 229-6776 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 

M-107 

5 

5 

[5] 

[5] 

0012594



1. 

2. 

Facility Name: 

Facility Address: 

City of: Dana Point 

Environmental Performance Report 
Municipal Facilities Inventory 

City Plaza - Dana Point City Hall 

33282 Golden Lantern St. 

Contact Name: Kathy Ward Phone#: (714) 248-3524 

Criteria Met (Circle as many as apply or #5) 2 3 4 

Facility Name: Del Obispo Community Center 

Facility Address: 34052 Del Obispo Rd. 

Contact Name: Bonnie Nicholl Phone#: (714) 496-4251 

Criteria Met (Circle as many as apply or #5) 2 3 4 

M-108 

5 

5 

0012595



1. 

2. 

3. 

4. 

5. 

6. 

Facility Name: 

Facility Address: 

Contact Name: 

City of: Fountain Valley 

Environmental Performance Report 
Municipal Facilities Inventory 

Corporation Yard 

18240 Ward St., Fountain Valley 

Wame S. Osborne Phone#: (714) 965-4434 

Criteria Met (Circle as many as apply or #5) [l] [2] [3] [4] 

Facility Name: 

Facility Address: 

Vehicle Maintenance Garage 

18240 Ward St., Fountain Valley 

5 

Contact Name: Jim Drake Phone#: (714)965-4493 x276 

Criteria Met (Circle as many as apply or #5) [I] 

Facility Name: Water Division Facility 

Facility Address: 18240 Ward St. Fountain Vallev 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Public Landscape Division Facilitv 

Facility Address: 18240 Ward St. Fountain Vallev 

Contact Name: Bill Ault 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Streets Division Facilitv 

Facility Address: 18240 Ward St. Fountain Vallev 

Contact Name: Bill Ault 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Police Station 

Facility Address: 10200 Slater Ave., Fountain Valley 

Contact Name: Chief Elvin Miali 

Criteria Met (Circle as many as apply or #5) 
M-109 

[2] [3] 4 5 

Phone#: (714) 965-4493 

[2] [3] 4 5 

Phone#: (714) 965-4493 

[2] [3] 4 5 

Phone#: (714) 965-4493 

[2] 3 4 5 

Phone#: (714) 965-4454 

[2] 3 [4] 5 

0012596
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7. Facility Name: 

Facility Address: 

Contact Name: 

Fire Station # I 

17737 Bushard St., Fountain Valley 

Chief Bernie Heimos 

Criteria Met (Circle as many as apply or #5) I 

8. Facility Name: Fire Station #2 

Facility Address: 16767 Newhope St., Fountain Valley 

Contact Name: Chief Bernie Heimos 

Criteria Met (Circle as many as apply or #5) I 

9. Facility Name: City Hall 

Facility Address: I0200 Slater Ave., Fountain Valley 

Phone#: (714) 965-4437 

[2] 3 4 

Phone#: (714) 965-4437 

[2] 3 4 

Contact Name: Sally Satterfield Phone#: (714) 965-4449 

IO. 

11. 

12. 

Criteria Met (Circle as many as apply or #5) I 

Facility Name: Well No. 3 

Facility Address: 11580 Iris Ave., Fountain Valley 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 1 

Facility Name: Well No. 4 

Facility Address: 17320 Calle Zaragosa, Fountain Valley 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) I 

Facility Name: Well No. 6 

Facility Address: 11775 Warner Ave. Fountain Vallev 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 

M-110 

[2] 3 [4] 

Phone#: (714) 965-4493 

[2] 3 4 

Phone#: (714) 965-4493 

[2] 3 4 

Phone#: (714) 965-4493 

[2] 3 4 

5 

5 

5 

5 

5 

5 

0012597
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13. 

14. 

15. 

16. 

17. 

18. 

Facility Name: Well No. 7 

Facility Address: 16201 Euclid St., Fountain Valley 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 1 

Facility Name: 

Facility Address: 

Contact Name: 

Well No. 8 

11669 Edinger Ave., Fountain Valley 

John Hampton 

Criteria Met (Circle as many as apply or #5) l 

Facility Name: 

Facility Address: 

Contact Name: 

Well No. IO 

17239 Newhope St., Fountain Valley 

John Hampton 

Criteria Met (Circle as many as apply or #5) l 

Facility Name: Well No. ll 

Facility Address: 16640 Brookhurst St., Fountain Valley 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) l 

Facility Name: Reservoir No. I 

Facility Address: 18460 Euclid St. Fountain Vallev 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) l 

Facility Name: 

Facility Address: 

Contact Name: 

Reservoir No. 2 

9300 Tanager Ave., Fountain Vallev 

John Hampton 

Criteria Met (Circle as many as apply or #5) 

M-111 

Phone#: (714)965-4493 

[2] 3 4 5 

Phone#: (714) 965-4493 

[2] 3 4 5 

Phone#: (714) 965-4493 

[2] 3 4 5 

Phone#: (714)965-4493 

[2] 3 4 5 

Phone#: (714)965-4493 

[2] 3 4 5 

Phone#: (714) 965-4493 

[2] 3 4 5 

0012598
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19. Facility Name: MWD Connection 

Facility Address: Edinger Ave. and Magnolia St., Fountain Valley 

20. 

21. 

18. 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 1 

Facility Name: 

Facility Address: 

Sandalwood Storm Pump Station 

16489 Sandalwood, Fountain Valley 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Walnut Storm Pump Station 

Facility Address: 8917 Cockatoo Ave., Fountain Vallev 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 1 

Facility Name: Ward Sewage Lift Station 

Facility Address: 17886 Ward St. Fountain Vallev 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 1 

M-112 

Phone#: (714) 965-4493 

[2] 3 4 

Phone#: (714) 965-4493 

[2] 3 4 

Phone#: (714) 965-4493 

[2] 3 4 

Phone#: (714) 965-4493 

[2] 3 4 

5 

5 

5 

5 

0012599



1. 

2. 

3. 

4. 

5. 

6. 

City of: Fullerton 

Environmental Performance Report 
Municipal Facilities Inventory 

Facility Name: Kimberly Well #I 

Facility Address: 1400 Kimberly Ave. 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 

Facility Name: Kimberly Well #2 

Facility Address: 2200 Kimberlv Ave. 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) I (2] 3 4 

Facility Name: Fire Station #3 Well 

Facility Address: 700 South Acacia 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) 1 (2] 3 4 

Facility Name: Subdivision Well 

Facility Address: 3350 Lakeview Dr 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 

Facility Name: Christleib Well & Booster Station 

Facility Address: 1501 S. Pacific Dr. 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 

Facility Name: Main Plant 

Facility Address: 627 W. La Palma 

Contact Name: Don Bovles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 

M-113 

5 

5 

5 

5 

5 

5 

0012600



City of Fullerton 
Page2 

7. Facility Name: Reservoir IA 

Facility Address: Lemon Entrance to Hillcrest Park 

Contact Name: Don Bovles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

8. Facility Name: Reservoir 2A 

Facility Address: 2825 Terraza PI. 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

9. Facility Name: Reservoir 3AD 

Facility Address: 2011 N. Acacia Ave. 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

10. Facility Name: Reservoir 28 

Facility Address: 240 I Heritage 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

11. Facility Name: Reservoir 3BC 

Facility Address: 1135 W. Las Plamas Dr. 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

12. Facility Name: Resevoir IC 

Facility Address: 2470 West Pioneer Ave. 

Contact Name: Don Bovles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

M-114 

0012601
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13. Facility Name: Reservoir 2C 

Facility Address: 2150 North State College 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

14. Facility Name: Reservoir ID 

Facility Address: 1500 North Acacia Ave. 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

15. Facility Name: Reservoir 2D (Tank Fann) 

Facility Address: 23151 North Acacia Ave. 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as niany as apply or #5) 1 2 3 4 [5] 

16. Facility Name: City Hall 

Facility Address: 303 W. Commonwealth 

Contact Name: Pete Van de Weerd (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 [4] 5 

17. Facility Name: Police De,partment 

Facility Address: 237 W. Commonwealth 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 [4] 5 

18. Facility Name: Fire Station # I 

Facility Address: 312 E. Commonwealth 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) [I ] [2] 3 [4] 5 

M-115 

0012602
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19. Facility Name: Fire Station #2 

Facility Address: 1732 W. Valencia 

Contact Name: Pete Van de Weerd # {714) 738-6832 

Criteria Met (Circle as many as apply or #5) [I] [2) 3 4 5 

20. Facility Name: Fire Station #3 

Facility Address: 700 S. Acacia 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 4 5 

21. Facility Name: Fire Station #4 

Facility Address: 3251 N. Harbor 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) [I) [2] 3 4 5 

22. Facility Name: Fire Station #5 

Facility Address: 2555 Yorba Linda 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) [I) [2] 3 4 5 

23. Facility Name: Fire Station #6 

Facility Address: 1500 N. Gilbert 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) [I) [2] 3 4 5 

24. Facility Name: Basque Yard 

Facility Address: 116 S. Basque Ave. 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) [I) [2] 3 4 5 

M-116 

0012603
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25. Facility Name: Muckenthaler Center 

Facility Address: 1201 W. Malvern Ave. 

Contact Name: Pete Van de Weerd # (714} 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

26. Facility Name: Lemon Park 

Facility Address: 701 S. Lemon Street 

Contact Name: Pete Van de Weerd # (714} 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

27. Facility Name: Chapman Park 

Facility Address: 2515 San Carlos Drive 

Contact Name: Pete Van de Weerd # (714} 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

28. Facility Name: San Juan Park 

Facility Address: 2920 San Juan Place 

Contact Name: Pete Van de Weerd # (714} 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

29. Facility Name: Laguna Lake 

Facility Address: 3120 Lakeview Drive 

Contact Name: Pete Van de Weerd # (714} 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

30. Facility Name: Adlena 

Facility Address: 300 N. Adlena Drive 

Contact Name: Pete Van de Weerd # (714} 738-6832 

Criteria Met (Circle as many as apply or #5) 1 23 4 [5] 

M-117 

0012604
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31. Facility Name: Nicholas 

Facility Address: Euclid &Hill 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

32. Facility Name: Woodcrest 

Facility Address: 450 W. OrangethOipe 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

33. Facility Name: Valencia 

Facility Address: 2500 W. Valencia 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

34. Facility Name: Byerrum 

Facility Address: Chapman and Ravmond 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) l 2 3 4 [5] 

35. Facility Name: Amerige 

Facility Address: 300 W. Commonwealth 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

36. Facility Name: Hillcrest Rec. 

Facility Address: 1155 N. Lemon Street 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) l 2 3 4 [5] 

M-118 

0012605
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37. Facility Name: Hillcrest Maint. 

Facility Address: Harbor & Brea 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

38. Facility Name: Lions Rec. 

Facility Address: 1440 N. Brea Blvd. 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

39. Facility Name: Branch Library 

Facility Address: 201 S. Basque Avenue 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

40. Facility Name: Fullerton Elementaty & Jr. High School District 

Facility Address: 1401 W. Valencia Ave. 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

41. Facility Name: Fullerton Senior Multi-Service Center 

Facility Address: 348 W. Commonwealth 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

42. Facility Name: Museum of North Orange Countv 

Facility Address: 301 N. Pomona Avenue 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

M-119 

0012606



City of Fullerton 
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43. Facility Name: Teen Resource Center 

Facility Address: 304 E. Aerige Avenue 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

44. Facility Name: Youth Service Center 

Facility Address: 2050 Youth Way 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

45. Facility Name: Brea Dam 

Facility Address: 1600 N. Harbor Blvd. 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

46. Facility Name: Gilbert Park 

Facility Address: 1431 S. Pine Drive 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

47. Facility Name: Red Cross Building 

Facility Address: 1155 N. Lemon Street 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

48. Facility Name: Independence Park 

Facility Address: 801 W. Valencia Drive 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

M-120 

0012607
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49. Facility Name: Orangethmpe 

Facility Address: 1737 W/ Roberta 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

50. Facility Name: Kimberly Clark 

Facility Address: 2330 E. Kimberly 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

51. Facility Name: Main Librarv 

Facility Address: 353 W. Commonwealth Avenue 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 [4] 5 

M-121 

0012608



1. 

2. 

3. 

4. 

5. 

6. 

City of: Garden Grove 

Environmental Performance Report 
Municipal Facilities Inventory 

Facility Name: City Hall 

Facility Address: 11222 Acacia Parkway 

Contact Name: Paul Irvine 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Police and Fire Department 

Facility Address: 11301 Acacia Parkway 

Contact Name: Paul Irvine 

Criteria Met (Circle as many as apply or #5) 

Facility Name: 

Facility Address: 

Contact Name: 

Community Meeting Center 

11300 Stanford Avenue 

Paul Irvine 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Senior Citizens Center 

Facility Address: 11300 Stanford Avenue 

Contact Name: Paul Irvine 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Courtyard Center 

Facility Address: 12732 Main Street 

Contact Name: Paul Irvine 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Gem Theatre 

Facility Address: 12852 Main Street 

Contact Name: Paul Irvine 

Criteria Met (Circle as many as apply or #5) 

M-122 

Phone# (714) 741-5375 

1 2 3 [4] 

Phone# (714) 741-5375 

2 3 [4] 

Phone# (714) 741-5375 

1 2 3 4 

Phone# (714) 741-5375 

1 2 3 4 

Phone# (714) 741-5375 

1 2 3 4 

Phone #(714) 741-5375 

1 2 3 4 

5 

5 

[5] 

[5] 

[5] 

[5] 

0012609
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7. Facility Name: Garden Grove Festival Amphitheater 

8. 

9. 

10. 

Facility Address: 12762 Main Street 

Contact Name: Paul Irvine 

Criteria Met (Circle as many as apply or #5) l 

Facility Name: Garden Grove Regional Librazy 

Facility Address: 11200 Stanford Avenue 

Contact Name: Paul Irvine 

Criteria Met (Circle as many as apply or #5) l 

Facility Name: Chapman Avenue Branch Librarv 

Facility Address: 

Contact Name: 

9182 Chapman Avenue 

Paul Irvine 

Criteria Met (Circle as many as apply or #5) 

Facility Name: West Garden Grove Branch Library 

Facility Address: 11962 Bailey Street 

Contact Name: Paul Irvine 

Criteria Met (Circle as many as apply or #5) 1 

11. Facility Name: Municipal Service Center 

13802 Newhope Street Facility Address: 

Contact Name: Paul Irvine 

Criteria Met (Circle as many as apply or #5) 

12. Facility Name: Fire Station #2 

Facility Address: 11805 Gilbert Street 

Contact Name: Paul Irvine 

Criteria Met (Circle as many as apply or #5) 

M-123 

Phone #(714} 741-5375 

2 3 4 [5] 

Phone #(714} 741-5375 

2 3 4 [5] 

Phone #(714} 741-5375 

2 3 4 [5] 

Phone# (714) 741-5375 

2 3 4 [5] 

Phone# (714) 741-5375 

2 3 4 [5] 

Phone #(714} 741-5375 

2 3 4 [5] 

0012610
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13. Facility Name: Fire Station #3 

Facility Address: 12132 Trask Avenue 

Contact Name: Paul Irvine Phone #(714) 741-5375 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

14. Facility Name: Fire Station #4 

Facility Address: 1219 Valley View 

Contact Name: Paul Irvine Phone #(714} 741-5375 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

15. Facility Name: Fire Station #5 

Facility Address: 12751 Western Avenue 

Contact Name: Paul Irvine Phone #(714} 741-5375 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

16. Facility Name: Fire Station #6 

Facility Address: 12111 Chapman Avenue 

Contact Name: Paul Irvine Phone# (714} 741-5375 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

17. Facility Name: Fire Station #7 

Facility Address: 14162 Forsyth Lane 

Contact Name: Paul Irvine Phone# (714) 741-5375 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

18. Facility Name: . Housing Authoritv 

Facility Address: 11400 Stanford Avenue 

Contact Name: Paul Irvine Phone #(714) 741-5375 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

M-124 

0012611
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19. Facility Name: 

Facility Address: 

Contact Name: 

Federal Credit Union 

11390 Stanford Avenue 

Paul Irvine 

Criteria Met (Circle as many as apply or #5) 1 

20. Facility Name: Atlantis Play Center/Garden Grove Park 

Facility Address: 9301 Westminster 

Contact Name: Steve Haller 

Criteria Met (Circle as many as apply or #5) 

21. Facility Name: Civic Center Complex 

11931 Acacia Parkway 

22. 

Facility Address: 

Contact Name: Steve Haller 

Criteria Met (Circle as many as apply or #5) 

Facility Name: 

Facility Address: 

Contact Name: 

Chapman Sport Complex 

11931 Acacia Parkway 

Steve Haller 

Criteria Met (Circle as many as apply or #5) 

23. Facility Name: Eastgate Park 

Facility Address: 12001 St. Mark 

Contact Name: Steve Haller 

Criteria Met (Circle as many as apply or #5) 

24. Facility Name: 

Facility Address: 

Contact Name: 

Edgar School Park 

12781 Topaz Street 

Steve Haller 

Criteria Met (Circle as many as apply or #5) 

M-125 

1 

1 

1 

Phone #(714) 741-5375 

2 3 4 (5] 

Phone# (714) 741-5386 

2 3 4 [5] 

Phone# (714) 741-5386 

2 3 4 [5] 

Phone# (714) 741-5386 

2 3 4 [5] 

Phone# (714) 741-5386 

2 3 4 [5] 

Phone# (714) 741-5386 

2 3 4 [5] 

0012612



City of Garden Grove 
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25. Facility Name: 

Facility Address: 

Contact Name: 

Faylane Park 

11700 Seacrest Drive 

Steve Haller 

Criteria Met (Circle as many as apply or #5) 

26. Facility Name: Gutowsky Park 

Facility Address: 9201 Ferris Lane 

Contact Name: Steve Haller 

Criteria Met (Circle as many as apply or #5) 

27. Facility Name: Hare School Park 

28. 

Facility Address: 

Contact Name: 

12012 Magnolia Street 

Steve Haller 

Criteria Met (Circle as many as apply or #5) 

Facility Name: James McCormick Mini Park 

Facility Address: 8441 Trask Avenue 

Contact Name: Steve Haller 

Criteria Met (Circle as many as apply or #5) 

29. FacilityName: Jardin De Los Ninos 

Facility Address: 12631 Keel Avenue 

Contact Name: Steve Haller 

Criteria Met (Circle as many as apply or #5) 

30. Facility Name: Lake School Park 

Facility Address: 10801 Orangewood Avenue 

Contact Name: Steve Haller 

Criteria Met (Circle as many as apply or #5) 

M-126 

Phone# (714) 741-5386 

I 2 3 4 [5] 

Phone# (714) 741-5386 

2 3 4 [5] 

Phone# (714) 741-5386 

2 3 4 [5) 

Phone# (714) 741-5386 

2 3 4 [5) 

Phone# (714) 741-5386 

1 2 3 4 [5] 

Phone #(714) 741-5386 

2 3 4 [5] 

0012613
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31. Facility Name: Magnolia Park 

Facility Address: 11402 Magnolia Avenue 

Contact Name: Steve Haller Phone #(714) 741-5386 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

32. Facility Name: Morningside School Park 

Facility Address: 10521 Morningside Drive 

Contact Name: Steve Haller Phone# (714) 741-5386 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

33. Facility Name: Pioneer Park 

Facility Address: 12722 Chapman Avenue 

Contact Name: Steve Haller Phone# (714) 741-5386 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

34. Facility Name: Spirit of76 Mini Park 

Facility Address: 9999 Lampson Avenue 

Contact Name: Steve Haller Phone# (714) 741-5386 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

35. Facility Name: Twin Lakes Freedom Park 

Facility Address: 12952 Lampson Avenue 

Contact Name: Steve Haller Phone# (714) 741-5386 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

36. Facility Name: Village Green 

Facility Address: 12762 Main Street 

Contact Name: Steve Haller Phone #(714) 741-5386 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

M-127 

0012614
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37. Facility Name: 

Facility Address: 

Contact Name: 

West Grove Park 

5372 Cerulean Avenue 

Steve Haller 

Criteria Met (Circle as many as apply or #5) 

38. Facility Name: West Haven Park 

Facility Address: 12252 West Street 

Contact Name: Steve Haller 

Criteria Met (Circle as many as apply or #5) 

39. FacilityName: Woodbury Park 

13800 Rosita Place Facility Address: 

Contact Name: Steve Haller 

Criteria Met (Circle as many as apply or #5) 

40. Facility Name: Willowick Golf Course 

Facility Address: 3017 W. 5th Street Santa Ana 

Contact Name: Steve Haller 

Criteria Met (Circle as many as apply or #5) 

M-128 

Phone #(714) 741-5386 

2 3 4 [5] 

Phone# (714) 741-5386 

l 2 3 4 [5] 

Phone# (714) 741-5386 

l [2] 3 4 5 

Phone# (714) 741-5386 

[l] [2] 3 4 5 

0012615
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DESCRIPTION OF SYSTEM FACILITIES 

SOURCE OF WATER SUPPLY 

System Wells 

6 Active Wells: 

Well 165452 Cerulean 

Well 1911502 Dolan 

Well 2412722 Chapman 

Well 2510732 Woodbury 

* 

* 

* 

* 

Well 2612351 Trask Avenue * 

Well 2711472 Magnolia 

Filling We11s 

6 Active Wells: 

Well 2013421 Magnolia 

Well 2112252 West Street 

Well 22 7001 Chapman 

Well 2311294 Jerry Lane 

Well 28 11294 Jerry Lane 

* 

* 

* 

* 

* 

* 

Well 29 12573 Raster Street * 

M-129 

Reservoirs 

5 Active Reservoirs: 

Magnolia 

WestG.G. 

Trask 

Lampson 

Westhaven 

Criteria Met* (1&2) 

11352 Magnolia 

700 I Chapman 

13421 Magnolia 

11294 Jerry Lane 

12252 West 

0012616



1. 

2. 

3. 

4. 

5. 

6. 

City of: Huntington Beach 

Environmental Performance Report 
Municipal Facilities Inventory 

Facility Name: Civic Center (& Police Dept.) 

Facility Address: 2000 Main Street 

Contact Name: Mark Boone Phone# (714) 536-5534 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 [4] 

Facility Name: Beach Pier 

Facility Address: Pacific Coast Highway/Main Street 

Contact Name: Bill Fowler Phone# (714) 536-5486 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 

Facility Name: Beach Yard Offices & Garage 

Facility Address: 44 Huntington Street 

Contact Name: Larry Neishi Phone# (714) 536-5614 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 4 

Facility Name: Brooks House 

Facility Address: 7291 Talbert 

Contact Name: Bill Fowler Phone# (714) 536-5496 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 

Facility Name: Central Aldertree Concession <Leased Out) 

Facility Address: 11732 Goldenwest 

5 

[5] 

5 

[5] 

Contact Name: Jim Engle Phone# (714) 536-5490 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Breakfast in the Park 

Facility Address: Edwards/Inlet 

Contact Name: Jim Engle 

Criteria Met (Circle as many as apply or #5) 

M-130 

2 3 4 [5] 

Phone# (714) 536-5490 

2 3 4 [5] 

0012617
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7. Facility Name: 

Facility Address: 

Contact Name: 

Art Center 

538 Main Street 

Naida Osline 

Criteria Met (Circle as many as apply or #5) 

Phone# (714) 374-1661 

l 2 3 4 [5] 

8. Facility Name: Emerald Cove Apartment Complex 

Facility Address: 18191 Parktree Cr. 

Contact Name: Adria Molino 

Criteria Met (Circle as many as apply or #5) 

9. Facility Name: Newland House & Barn 

Facility Address: 19820 Beach Blvd. 

Contact Name: Bill Fowler 

Criteria Met (Circle as many as apply or #5) 

10. Facility Name: Oakview Day Care Center 

Facility Address: 17341 Jacquelyn 

Contact Name: Harriet Nichols 

Criteria Met (Circle as many as apply or #5) 

11. Facility Name: Surf Museum 

Facility Address: 41 l Olive 

Contact Name: Jim Engle 

Criteria Met (Circle as many as apply or #5) 

12. Facility Name: 

Facility Address: 

Contact Name: 

City Gym and Pool 

1600 Palm 

Dave Dominguez 

Criteria Met (Circle as many as apply or #5) 

M-131 

Phone #(714) 842-0802 

2 3 4 [5] 

Phone# (714) 536-5496 

1 2 3 4 [5] 

Phone# (714) 842-4064 

2 3 4 [5] 

Phone# (714) 536-5490 

1 2 3 4 [5] 

Phone# (714) 960-8884 

2 3 4 [5] 

0012618
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13. Facility Name: Edison Community Center 

14. 

15. 

17. 

Facility Address: 

Contact Name: 

21377 Magnolia 

Janeen Laudenback 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Murdy Community Center 

Facility Address: 7000 Nonna Drive 

Contact Name: Mike Forney 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Oakview Community Center 

Facility Address: 17261 Oak Lane 

Contact Name: Colleen Gelfer 

Criteria Met (Circle as many as apply or #5) 

Facility Name: 

Facility Address: 

Contact Name: 

Rodgers Senior Center 

1706 Orange 

Nora Webb 

Criteria Met (Circle as many as apply or #5) 

18. Facility Name: Bushard Fire Station 

Facility Address: 19711 Bushard 

Contact Name: Greg Wiggins 

Criteria Met (Circle as many as apply or #5) 

19. Facility Name: Gothard Fire Station 

Facility Address: 18311 Gothard 

Contact Name: Greg Wiggins 

Criteria Met (Circle as many as apply or #5) 

M-132 

Phone# (714) 960-8870 

1 2 3 4 [5) 

Phone #(714) 960-8895 

1 2 3 4 [5) 

Phone# (714) 960-8858 

2 3 4 [5] 

Phone# (714) 536-9387 

1 2 3 4 [5] 

Phone# (714) 536-5411 

2 3 4 [5] 

Phone# (714) 536-5411 

[2] 3 4 5 

0012619
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20. 

21. 

22. 

23. 

24. 

25. 

Facility Name: Heil Fire Station 

Facility Address: 5891 Heil 

Contact Name: Greg Wiggins 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Joint Powers Training Center 

Facility Address: 18301 Gothard 

Contact Name: Al Marland 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Lake Fire Station 

Facility Address: 530 Lake Street 

Contact Name: Greg Wiggins 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Magnolia Fire Station 

Facility Address: 21441 Magnolia 

Contact Name: Greg Wiggins 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Murdv Fire Station 

Facility Address: 16221 Gothard 

Contact Name: Greg Wiggins 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Warner Fire Station 

Facility Address: 3831 Warner 

Contact Name: Greg Wiggins 

Criteria Met (Circle as many as apply or #5) 

M-133 

Phone# (714) 536-5411 

I 2 3 4 [5] 

Phone #(714) 536-5413 

1 [2] 3 4 5 

Phone# (714} 536-5411 

I 2 3 [4] 5 

Phone# (714} 536-5411 

1 2 3 4 [5] 

Phone# (714} 536-5411 

1 [2] 3 [4] 5 

Phone# {714) 536-5411 

I [2] 3 4 5 

0012620
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26. Facility Name: Banning Library 

27. 

28. 

29. 

Facility Address: 

Contact Name: 

928 l Banning 

Robert Velarde 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Central Library 

Facility Address: 71 ll Talbert 

Contact Name: Ron Hayden 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Graham Library 

Facility Address: 15882 Graham 

Contact Name: Helen Murphy 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Main Street Library 

Facility Address: 525 Main Street 

Contact Name: Marianne MacKenzie 

Criteria Met (Circle as many as apply or #5) 

30. Facility Name: Oak View Librarv 

Facility Address: 17251 Oak 

Contact Name: Claudia Hilbeck de Locke 

Criteria Met (Circle as many as apply or #5) 

3 l. Facility Name: Ruby's Restaurant 

Facility Address: End of Huntington Beach Pier 

Contact Name: Jim Engle 

Criteria Met (Circle as many as apply or #5) 

M-134 

Phone# (714) 375-5005 

I 2 3 4 [5) 

Phone #(714) 375-5114 

2 3 [4) 5 

Phone# (714) 375-5006 

2 3 4 [5) 

Phone# (714) 375-5071 

I 2 3 4 [5] 

Phone# (714) 375-5068 

I 2 3 4 [5] 

Phone# (714) 536-5490 

I 2 3 [4] 5 

0012621
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32. Facility Name: Park Tree, & Landscape Maintenance 

Facility Address: 17581 Gothard 

Contact Name: Daryl Smith Phone# (714) 536-5480 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 4 

33. Facility Name: P.D. Substation 

Facility Address: 204 5th Street 

Contact Name: Phone #(714) 536-5218 

Criteria Met (Circle as many as apply or #5) I 2 3 4 

34. Facility Name: P.D. Substation 

Facility Address: 16889 Algonquin 

Contact Name: Phone# (714) 960-8811 

Criteria Met (Circle as many as apply or #5) I 2 3 4 

35. Facility Name: D.W. Kiser Corporation Yard 

Facility Address: 17371 Gothard 

Contact Name: Jim Sankey Phone# (714) 960-8861 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 [4] 

36. Facility Name: Water Operations & Warehouse 

Facility Address: 1900 I Huntington Street 

Contact Name: Jeff Renna Phone# (714) 375-5175 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 [4] 

M-135 

5 

[5] 

[5] 

5 

5 

0012622



I. 

2. 

3. 

4. 

5. 

6. 

Facility Name: 

Facility Address: 

City of: Irvine 

Environmental Performance Report 
Municipal Facilities Inventory 

Irvine Civic Center 

One Civic Center Plaza 

Contact Name: John McAllister Phone # (714} 724-6692 

Criteria Met (Circle as many as apply or #5) 

Facility Name: 

Facility Address: 

Contact Name: 

Operation Support Facility 

6427 Oak Canyon, Irvine 

John McAllister 

Criteria Met (Circle as many as apply or #5) 

Facility Name: 

Facility Address: 

Contact Name: 

Animal Care Facility 

6443 Oak Canyon 

John McAllister 

Criteria Met (Circle as many as apply or #5) 

[I] [2] 3 

Phone# (714} 724-6692 

[I] [2) 3 

Phone# (714} 724-6692 

2 3 

Facility Name: 

Facility Address: 

Heritage Park Aguatics Complex 

4601 Walnut Avenue 

Contact Name: John McAllister Phone# (714} 724-6692 

Criteria Met (Circle as many as apply or #5) [2] 3 

Facility Name: Deerfield Park 

Facility Address: 55 Deerwood 

Contact Name: John McAllister Phone# (714} 724-6692 

Criteria Met (Circle as many as apply or #5) I 2 3 

Facility Name: Heritage Fine Arts Center 

Facility Address: 14321 Yale 

[4] 

[4] 

4 

4 

4 

Contact Name: John McAllister Phone# (714} 724-6692 

Criteria Met (Circle as many as apply or #5) I 2 3 4 

M-136 

5 

5 

[5] 

5 

[5] 

[5] 

0012623
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7. Facility Name: 

Facility Address: 

Contact Name: 

Heritage Youth Services Center 

14301 Yale 

John McAllister 

Criteria Met (Circle as many as apply or #5) 

8. Facility Name: Northwood Park 

Facility Address: 4501 Brvan Ave. 

Contact Name: John McAllister 

Criteria Met (Circle as many as apply or #5) 

Phone# (714) 724-6692 

2 3 4 

Phone# (714) 724-6692 

I 2 3 4 

9. Facility Name: Rancho San Joaquin Senior Center 

IO. 

Facility Address: 

Contact Name: 

3 Sandburg 

John McAllister 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Turtle Rock Community Park 

Facility Address: 1 Sunny Hill Drive 

Contact Name: John McAllister 

Criteria Met (Circle as many as apply or #5) 

11. Facility Name: University Community Park 

Facility Address: 1 Beachtree Lane 

Contact Name: John McAllister 

Criteria Met (Circle as many as apply or #5) 

12. Facility Name: Lakeview Senior Center 

Facility Address: 20 Lake 

Contact Name: John McAllister 

Criteria Met (Circle as many as apply or #5) 

M-137 

Phone# (714) 724-6692 

I 2 3 4 

Phone# (714) 724-6692 

I 2 3 4 

Phone# (714) 724-6692 

2 3 4 

Phone# (714) 724-6692 

2 3 4 

[5] 

[5] 

[5] 

[5] 

[5] 

[5] 

0012624
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13. Facility Name: 

Facility Address: 

Contact Name: 

Irvine Adult Day Services 

20-1/2 Lake 

John McAllister 

Criteria Met (Circle as many as apply or #5) 1 

14. Facility Name: 

Facility Address: 

Contact Name: 

Irvine Child Development Center 

2 Civic Center Plaza 

John McAllister 

Criteria Met (Circle as many as apply or #5) 1 

M-138 

Phone# (714) 724-6692 

2 3 4 [5] 

Phone# (714) 724-6692 

2 3 4 [5] 

0012625



1. 

2. 

3. 

4. 

5. 

6. 

City of: Laguna Beach 

Environmental Performance Report 
Municipal Facilities Inventory 

Facility Name: City Hall & Corporation Yard 

Facility Address: 505 Forest Avenue 

Contact Name and # Wade Brown Phone# (714) 497-0360 

Criteria Met (Circle as many as apply): [l] [2] 3 [4] 

Facility Name: Parks Nursery 

Facility Address: 450 Olive Street 

Contact Name and # Wade Brown Phone# (714) 497-0360 

Criteria Met (Circle as many as apply): 1 2 3 4 

Facility Name: Veterans Memorial Community Center 

Facility Address: 384 Legion Street 

Contact Name and # Wade Brown Phone# (714) 497-0360 

Criteria Met (Circle as many as apply): l 2 3 4 

Facility Name: Animal Shelter 

Facility Address: 20612 Laguna Canyon Road 

Contact Name and # Paul Workman Phone# (714) 497-0389 

Criteria Met (Circle as many as apply or# 5) l 2 3 4 

Facility Name: Fire Station #2 

Facility Address: 285 Agate 

Contact Name and # Bill Edmunson Phone# (714) 497-0353 

Criteria Met (Circle as many as apply or # 5) l 2 3 4 

Facility Name: Fire Station #3 

Facility Address: 2900 Alta Laguna 

Contact Name and # Bill Edmunson Phone# (714) 497-0353 

Criteria Met (Circle as many as apply or # 5) I 2 3 4 

M-139 

5 

[5] 

(5) 

(5) 

[5) 

[5] 

0012626
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Pagel 

7. Facility Name: 

Facility Address 

Fire Station #4 

31646 Second Avenue 

Contact Name and# =B=ill~EdJn==u=n=so=n~-------~P~h=o=n~e~#~<7~1~4~)~4~97~-0~35=3~ 

M-140 

0012627



1. Facility Name: 

Facility Address: 

City of: Laguna Hills 

Environmental Performance Report 
Municipal Facilities Inventory 

City Hall 

25201 Paseo de Alicia, #150, Laguna Hills 92653 

Contact Name and# ._,K=enn=eth=...,aR=o=se=nfi=e=ld,,__ ______ .e...Ph=o=n=e..:.:.#_._{7-'--'l'-'4"-) _,_70""7,_-2...,6""5=5 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 

M-141 

[5] 

0012628



I. Facility Name: 

City of: Laguna Niguel 

Environmental Performance Report 
Municipal Facilities Inventory 

Crown Valley Community Park 

Facility Address: 29751 Crown Valley Parkway, Laguna Niguel CA 92677 

Contact Name and #: Rob Zampino (714)362-4397 

Criteria Met (Circle as many as apply or #5): 

M-142 

I [2) 3 

< 

4 5 

0012629



City of: La Habra 

Environmental Performance Report 
Municipal Facilities Inventory 

l. Facility Name: Administration Bldg. (City Hall) 

Facility Address: 201 E. La Habra Bldg. 

Contact Name and#: John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5): 1 2 3 [4) 5 

2. Facility Name: Recreation 

Facility Address: 215 E La Habra Blvd 

Contact Name and #: John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5): 1 2 3 4 [5] 

3. Facility Name: Assembly Hall 

Facility Address: 209E. Ema 

Contact Name and #: John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5): I 2 3 4 [5) 

4. Facility Name: Arts Guild 

Facility Address: 215 N. Orange 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

5. Facility Name: Police Station 

Facility Address: 150 N. Euclid 

Contact Name and # Steve Staveley (562) 905-9751 

Criteria Met (Circle as many as apply or #5) [I) [2] 3 [4] 5 

6. Facility Name: Scout Hut 

Facility Address: 1100 W. Lambert Road 

Contact Name and# John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) l 2 3 4 [5] 
M-143 

0012630



City of La Habra 
Pagel 

7. Facility Name: Girls Activity 

Facility Address: 500 Granada 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

8. Facility Name: Child Development Center 

Facility Address: 1440 W. Whittier Blvd. 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) I 2 3 4 5 

9. Facility Name: Guadalupe Hall 

Facility Address: 351 S. Hillcrest 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

10. Facility Name: Gary Center 

Facility Address: 341 S. Hillcrest 

Contact Name and # Marth Lester (562) 691-3263 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

11. Facility Name: La Habra Clubhouse 

Facility Address: 200 W. Greenwood 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

12. Facility Name: Neighborhood Housing 

Facility Address: 350 S. Euclid 

Contact Name and# Glenn Haves (562) 694-2051 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

M-144 

0012631



City of La Habra 
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13. Facility Name: Girl Scout Pavilion 

Facility Address: 500 Granada 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 

14. Facility Name: Childrens Museum 

Facility Address: 301 S. Euclid 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 

15. Facility Name: HBIC 

Facility Address: 981 N. Euclid 

Contact Name and # Cleta Harder (562) 691-2051 

Criteria Met (Circle as many as apply or #5) 

16. Facility Name: Depot Theatre 

Facility Address: 311 S. Euclid 

Contact Name and # Leslie Hanstad (562) 694-

Criteria Met (Circle as many as apply or #5) 

17. Facility Name: Tennis Center 

Facility Address: 351 S. Euclid 

Contact Name and # Bill Carpenter (562) 690-5040 

Criteria Met (Circle as many as apply or #5) 

18. Facility Name: School Age Site 

Facility Address: 401 S. Euclid 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 

M-145 

e 

1 2 3 4 [5] 

1 2 3 4 [5] 

1 2 3 4 [5] 

1 2 3 4 [5] 

1 2 3 4 [5] 

1 2 3 4 (5) 

0012632



City of La Habra 
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19. Facility Name: Children Museum {New Wing) 

Facility Address: 303 S. Euclid 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 

20. Facility Name: Head Start 

Facility Address: 1060 W. Lambert 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 

21. Facility Name: Community Center 

Facility Address: 101 W. La Habra Blvd. 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 

1 

1 

I 

22. Facility Name: Clare Brown Development Center 

Facility Address: 305 S. Euclid 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 1 

23. Facility Name: County Public Library 

Facility Address: 221 E. La Habra Blvd. 

Contact Name and # Terri Garza (562) 694-2958 

Criteria Met (Circle as many as apply or #5) 1 

24. Facility Name: Fire Station # 1 

Facility Address: 850 W. La Habra Blvd. 

Contact Name and # Larry Romaine (562) 905-9794 

Criteria Met (Circle as many as apply or #5) 1 

M-146 

2 3 4 [5] 

2 3 4 [5] 

2 3 4 [5] 

2 3 4 [5] 

2 3 4 [5] 

2 3 4 [5] 

0012633
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25. Facility Name: Fire Station No. 2 

Facility Address: 520 S. Harbor Blvd. 

Contact Name and# Larry Romaine (562) 905-9794 

Criteria Met (Circle as many as apply or #5) 

26. Facility Name: Fire Station No. 3 

Facility Address: 1000 W. Risner Way 

Contact Name and# Lany Romaine {562) 905-9794 

Criteria Met (Circle as many as apply or #5) 

27. Facility Name: Public Services Facility 

Facility Address: 621 W. Lambert Road 

Contact Name and # Elray Hanna {562) 905-9789 

Criteria Met (Circle as many as apply or #5) 

28. Facility Name: Water Well No. 2 

Facility Address: 710 S. Idaho 

I 

I 

[I] 

Contact Name and# Richard Moody {562) 905-9792 

Criteria Met (Circle as many as apply or #5) I 

M-147 

2 3 4 [5] 

2 3 4 [5] 

[2] 3 [4] 5 

[2] 3 4 5 

0012634



City of: La Palma 

Environmental Performance Report 
Municipal Facilities Inventory 

I. Facility Name: City Hall 

Facility Address: 7822 Walker Street La Palma 

Contact Name and # Ismile H. Norrbaksh, (714) 523-1140 Ext. 102 

Criteria Met (Circle as many as apply or #5) l 2 3 4 [5) 

2. Facility Name: Fire/Police Department Building 

Facility Address: 7792 Walker Street La Palma 

Contact Name and # Chief Vincent J. Giampa, (714) 523-4552 

Criteria Met (Circle as many as apply or #5) l 2 3 [4] 5 

3. Facility Name: Central Park & Recreation & Community Services Offices 

Facility Address: 7821 Walker Street, La Palma 

Contact Name and # Ronald Kenny, (714) 522-6740 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

4. Facility Name: Walker Wells & Water Reservoir 

Facility Address: 6800 Walker Street La Palma 

Contact Name and # Ramon Campos, (714) 828-8262 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

5. Facility Name: City Yard & Water Pump Station and Water Reservoir 

Facility Address: 8415 Meadowlark Lane La Palma 

Contact Name and# David Gaudio, (714) 828-8262 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

6. Facility Name: Orange Countv Public Librarv, La Palma Branch 

Facility Address: 7842 Walker Street La Palma 

Contact Name and # (714) 523-8585 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 5 

M-148 

0012635



I. Facility Name: 

Facility Address: 

Contact Name and# 

City of: Lake Forest 

Environmental Performance Report 
Municipal Facilities Inventory 

There are no Municipal Facilities owned by the city 

Criteria Met (Circle as many as apply or #5) 1 2 3 

M-149 

4 5 

0012636



I. Facility Name: 

City of: Los Alamitos 

Environmental Performance Report 
Municipal Facilities Inventory 

City of Los Alamitos 

Facility Address: ~31=9~1~Ka=te=ll=a=A~ve=·-----------------

Contact Name and# Bill O'Connor (310) 431-3538 Ext.321 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 [4] 5 

M-150 

< 

0012637



City of: Mission Viejo 

Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: Mission Viejo Animal Shelter & Pet Path 

Facility Address: 28095 Hillcrest 

Contact Name and # John Gonzales, (714) 470-3046 

Criteria Met (Circle as many as apply or #5) I 2 [3] 4 5 

2. Facility Name: World Cup Soccer Center 

Facility Address: La Paz Road & World Cup Wav 

Contact Name and # Keith Rattay (714) 470-3018 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

3. Facility Name: Mission Viejo Library 

Facility Address: 25209 Marguerite Parkway 

Contact Name and# Frank Stewart (714) 470-3022 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

4. Facility Name: Alicia Park 

Facility Address: Alicia Parkway & Via Linda 

Contact Name and # Jerry Hill (714) 470-3085 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

5. Facility Name: Beebe Park, William M. 

Facility Address: 24190 Olympiad Road 

Contact Name and# Jerry Hill (714) 470-3085 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

6. Facility Name: Curtis Park Robert A. 

Facility Address: 24460 Olvmpiad Road 

Contact Name and # Jerry Hill (714) 470-3085 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 
M-151 

0012638
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7. Facility Name: Gilleran Park James G. 

Facility Address: 24960 Felipe Road 

Contact Name and # Jerry Hill (714} 470-3085 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

8. Facility Name: Melinda Park 

Facility Address: Santa Margarita Parkway & Melinda Road 

Contact Name and # Lee Miller (714) 470-3085 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

9. Facility Name: Oso Viejo Park 

Facility Address: La Paz Road at Veterans Way 

Contact Name and # Jerrv Hill (714) 470-3085 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

10. Facility Name: Youth Athletic Park 

Facility Address: Olympiad Road & Melinda Road 

Contact Name and # Jerry Hill (714} 470-3085 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

11. Facility Name: Felipe Tennis Complex 

Facility Address: 27161 Noga! 

Contact Name and # Steve Bell (714) 583-0380 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

12. Facility Name: Marguerite Aquatic Complex 

Facility Address: 27474 Casta Del Sol 

Contact Name and # Steve Bell (714) 583-0380 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

M-152 

0012639



City of Mission Viejo i 
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13. Facility Name: Marguerite Recreation Center 

Facility Address: 27341 Trabuco Circle 

Contact Name and # Steve Bell (714) 583-0380 

Criteria Met (Circle as many as apply or #5) l 2 3 4 [5] 

14. Facility Name: Marguerite Tennis Center 

Facility Address: 23840 Marguerite Parkway 

Contact Name and # Steve Bell (714) 583-0380 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

15. Facility Name: Montanoso Recreation Center 

Facility Address: 25800 Montanoso Drive 

Contact Name and # Steve Bell (714) 583-0380 

Criteria Met (Circle as many as apply or #5) l 2 3 4 [5] 

16. Facility Name: Murray, Norman P. Community & Senior Center 

Facility Address: 24932 Veterans Way 

Contact Name and # Nancv Hermann (714) 470-3036 

Criteria Met (Circle as many as apply or #5) l 2 3 4 [5] 

17. Facility Name: Sierra Recreation Center 

Facility Address: 26887 Recodo Lane 

Contact Name and # Steve Bell (714) 583-0380 

Criteria Met (Circle as many as apply or #5) l 2 3 4 [5] 

M-153 

0012640



City of: Newport Beach 

Environmental Performance Report 
Municipal Facilities Inventory 

I. Facility Name: General Services Yard 

Facility Address: 592 Superior Avenue, NB 92663 

Contact Name and # Mike Pisani (714} 644-3059 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 [4] 5 

2. Facility Name: Utilities Yard 

Facility Address: 949 West 16th Street N.B 92663 

Contact Name and # Elder Davidson (714} 644-3011 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 [4] 5 

3. Facility Name: Big Canyon Reservoir 

Facility Address: 3300 Pacific View Drive, N.B. 92663 

Contact Name and # Ron McCiare (714} 644-3011 

Criteria Met (Circle as many as apply or #5) [1] [2] 3 4 5 

4. Facility Name: Newport Beach Citv Hall 

Facility Address: 3300 Newport Blvd. N.B. 92663 

Contact Name and# Peggy Ducey (714} 644-3002 

Criteria Met (Circle as many as apply or #5) l [2] 3 [4] 5 

5. Facility Name: Newport Beach Police De!)artment 

Facility Address: 870 Santa Barbera Drive, N.B 92663 

Contact Name and # Andy Halpin (714} 644-3652 

Criteria Met (Circle as many as apply or #5) l [2] 3 [4] 5 

6. Facility Name: Newport Beach Lifeguard Office 

Facility Address: 70 Newport Pier, N.B. 92658 

Contact Name and # Tonv Melum (714} 644-3041 

Criteria Met (Circle as many as apply or #5) [1] [2] 3 [4] 5 
M-154 

0012641
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7. Facility Name: Newport Beach Fire Station 

Facility Address: 110 E. Balboa Blvd. N.B. 92661 

Contact Name and # Russ Cheek (714) 644-3107 

Criteria Met (Circle as many as apply or #5) 1 

8. Facility Name: Newport Beach Fire Station 

Facility Address: 475 32nd Street N.B. 92663 

Contact Name and# Russ Cheek (714) 644-3107 

Criteria Met (Circle as many as apply or #5) 1 

9. Facility Name: Newport Beach Fire Station 

Facility Address: 868 Santa Barbara Drive, N.B. 92660 

Contact Name and# Russ Cheek (714) 644-3107 

Criteria Met (Circle as many as apply or #5) 1 

10. Facility Name: Newport Beach Fire Station 

Facility Address: 124 Marine Ave. Balboa 92662 

Contact Name and # Russ Cheek (714) 644-3107 

Criteria Met (Circle as many as apply or #5) 1 

11. Facility Name: Newport Beach Fire Station 

Facility Address: 410 Marigold Ave., N.B. 92625 

Contact Name and # Russ Cheek (714) 644-3107 

Criteria Met (Circle as many as apply or #5) 1 

12. Facility Name: Newport Beach Fire Station 

Facility Address: 1348 Irvine Ave. N.B. 92660 

Contact Name and # Russ Cheek (714) 644-3107 

Criteria Met (Circle as many as apply or #5) 1 
M-155 

2 3 4 [5] 

2 3 4 [5] 

[2] 3 4 5 

2 3 4 [5] 

2 3 4 [5] 

2 3 4 [5] 

0012642
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13. Facility Name: Central Librazy 

Facility Address: 1000 Avocado Ave. N.B. 92660 

Contact Name and # John Callahan (714) 644-3805 

Criteria Met (Circle as many as apply or #5) 1 

14. Facility Name: Balboa Branch Library 

Facility Address: 100 East Balboa Blvd. N.B. 92660 

Contact Name and # John Callahan (714) 644-3805 

Criteria Met (Circle as many as apply or #5) 1 

15. Facility Name: Corona Del Mar Branch Librazy 

Facility Address: 420 Marigold Ave., N.B. 92625 

Contact Name and # John Callahan (714) 644-3805 

Criteria Met (Circle as many as apply or #5) l 

16. Facility Name: Mariners Branch Librazy 

Facility Address: 2005 Dover Drive N.B. 92660 

Contact Name and # John Callahan (714) 644-3807 

Criteria Met (Circle as many as apply or #5) 1 

17. Facility Name: Oasis Senior Center 

Facility Address: 5th & Marguerite, Corona Del Mar, 

2 

2 

2 

2 

92525 

Contact Name and # Celeste Jardine-Haug (714) 644-3247 

Criteria Met (Circle as many as apply or #5) 1 2 

M-156 

3 4 [5] 

3 4 [5] 

3 4 [5] 

3 4 [5] 

3 4 [5] 

0012643



City of: Orange A 

Environmental Performance Report e 
Municipal Facilities Inventory 

I. Facility Name: City Hall 

Facility Address: 300 E. Chapman Ave. (92666) 

Contact Name and # Harry Thomas, PW Director 

Criteria Met (Circle as many as apply or #5) 1 2 3 [4] 5 

2. Facility Name: CORP Yard-Maintenance 

Facility Address: 637 W. Struck (92867) 

Contact Name and # Phil Pierce, Manager 

Criteria Met (Circle as many as apply or #5) [l) [2] 3 [4] 5 

3. Facility Name: Water Division (Public Works Dept) 

Facility Address: 189 Water Street (92866) 

Contact Name and # Joel Wright. Director 

Criteria Met (Circle as many as apply or #5) I [2) 3 [4] 5 

4. Facility Name: Hart Park 

Facility Address: 701 South Glassell 

Contact Name and# Bob Cruz, Supervisor 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

5. Facility Name: Fire Station 1 <HDORTS) 

Facility Address: 176 South Grand (92666) 

Contact Name and # Varies by shift - ask for Captain in charge (288-2511) 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 [4] 5 

6. Facility Name: Fire Station 2 

Facility Address: 2900 E. Collins 

Contact Name and # Varies - call 288-2512 

Criteria Met (Circle as many as apply or #5) 2 3 [4) 5 

M-157 

0012644
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7. Facility Name: Fire Station 3 

Facility Address: 1910 N. Shaffer 

Contact Name and # Varies - call 288-2513 

Criteria Met (Circle as many as apply or #5) 

8. Facility Name: Fire Station 4 

Facility Address: 20 I South Esplanade 

Contact Name and # Varies - call 288-2514 

Criteria Met (Circle as many as apply or #5) 

9. Facility Name: Fire Station 5 

Facility Address: 1345 W. Maple 

Contact Name and # Varies - call 288-2515 

Criteria Met (Circle as many as apply or #5) 

10. Facility Name: Fire Station 6 

Facility Address: 345 City Drive South 

Contact Name and # Varies - call 288-2516 

Criteria Met (Circle as many as apply or #5) 

11. Facility Name: Fire Station 7 

Facility Address: 8501 North Fort Road 

Contact Name and # Varies - Call 288-2517 

Criteria Met (Circle as many as apply or #5) 

12. Facility Name: Main Librarv 

Facility Address: IOI N. Center (92869) 

I 2 

2 

l 2 

I 2 

l 2 

Contact Name and # Eugenia Wong, Library Manager - 288-2471 

Criteria Met (Circle as many as apply or #5) I 2 
M-158 

3 [4] 5 

3 [4] 5 

3 [4] 5 

3 [4] 5 

3 [4] 5 

3 4 [5] 
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13. Facility Name: El Modena Branch Library 

Facility Address: 300 South Hewes (92869) 

Contact Name and # Varies - call 288-2451 

Criteria Met (Circle as many as apply or #5) 

14. Facility Name: Taft Branch Library 

Facility Address: 740 E. Taft (92865) 

Contact Name and # Varies - call 288-2440 

Criteria Met (Circle as many as apply or #5) 

15. Facility Name: Police Department 

Facility Address: 1107 Batavia (92867) 

Contact Name and # Chief Office - call 744-7428 

Criteria Met (Circle as many as apply or #5) 

M-159 

1 2 3 4 [5] 

1 2 3 4 [5] 

I [2] 3 [4] 5 

0012646



I. 

2. 

City of: Placentia 

Environmental Performance Report 
Municipal Facilities Inventory 

Facility Name: Placentia City Corporation Yard 

Facility Address: 2999 E. La Jolla Street, Anaheim 92806 

Contact Name and# Geoff Cobbett (714) 238-2421 

Criteria Met (Circle as many as apply or #5) [I] 2 

Facility Name: Placentia Civic Center 

Facility Address: 401 E. Chapman Ave., Placentia 92870 

Contact Name and # 

Criteria Met (Circle as many as apply or #5) 1 2 

M-160 

3 [4] 5 

3 [4] 5 

0012647



City of: San Clemente 

Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: Civic Center 

Facility Address: 100 Ave. Presidio San Clemente 

Contact Name and # Kumi Johnson (714)361-8200 

Criteria Met (Circle as many as apply or #5) l 2 3 [4) 5 

2. Facility Name: Senior Center 

Facility Address: 242 Ave del Mar, San Clemente 

Contact Name and# Bruce Wegner (714) 361-8264 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

3. Facility Name: Community Center 

Facility Address: 100 N. Calle Seville, San Clemente 

Contact Name and # Bruce Wegner (714) 361-8264 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

4. Facility Name: Beach Club 

Facility Address: 105 Ave Pico, San Clemente 

Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

5. Facility Name: Municipal Golf Course Club House, Pro Shop. & Golf Cart Storage 

Facility Address: 150 E. Ave Magdalena, San Clemente 

Contact Name and # Paul Linden (714)361-8388 

Criteria Met (Circle as many as apply or #5) l 2 3 4 [5] 

6. Facility Name: Little League Snack Bar 

Facility Address: Calle Bahia & Ave Magdalena, San Clemente 

Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

M-161 

0012648
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7. Facility Name: Municipal Golf Course Office, Garage, Maint. Yard, & Storage 

Facility Address: 402 Calle Bahia, San Clemente 

Contact Name and # Paul Linden (714) 361-8388 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 4 

8. Facility Name: Boys & Girls Club 

Facility Address: 1304 Calle Valle, San Clemente 

Contact Name and # Bruce Wegner (714) 361-8264 

Criteria Met (Circle as many as apply or #5) I 2 3 4 

9. Facility Name: Well Pump Station 2 

Facility Address: Calle Bahia & Ave Magdalena, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 4 

IO. Facility Name: Bahia Booster Water Pump Station 

Facility Address: Calle Bahia & Ave Magdalena, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 4 

11. Facility Name: Skeet Range Office and Storage 

Facility Address: Calle Bahia & Ave Magdalena, San Clemente 

Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 

12. Facility Name: Lifeguard Building 

Facility Address: 620 Ave del Mar San Clemente 

Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 

M-162 

5 

[5] 

[5] 

[5] 

[5] 

[5] 
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13. Facility Name: 

Facility Address: 

Contact Name and # 

Beach Snack Bar 

End of Esplanade, San Clemente 

Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) 

14. Facility Name: Beach Snack Bar 

I 

Facility Address: End of Ave Calafia, San Clemente 

Contact Name and # Bruce Wegner (714}361-8264 

Criteria Met (Circle as many as apply or #5) 1 

15. Facility Name: Water Pump Station 

Facility Address: Beach at Ave Calafia, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 

2 3 4 

2 3 4 

2 3 4 

16. Facility Name: Bldg. A-Maintenance Service, Fuel Island, & Parking Structure 

Facility Address: 390 Ave Pico. San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 [4] 

17. Facility Name: Communications Building 

Facility Address: 721 Ave Salvador San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 

18. Facility Name: Fire Station No. 4 

Facility Address: 721 Camino Vera Cruz, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 

M-163 

[5] 

[5] 

[5] 

5 

[5] 

[5] 

0012650
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19. Facility Name: Water Filtration Plant 

Facility Address: Ave Magdalena & Calle Bahia, San Clemente 

Contact Name and # John Bressan {714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 

20. Facility Name: Police Pistol Range Clubhouse & Storage 

Facility Address: Calle Bahia & Ave Magdalena, San Clemente 

Contact Name and# Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) 1 2 

21. Facility Name: Water Booster Pump Station 

Facility Address: Ave Palizada & Ave Caballeros, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 

22. Facility Name: Water Booster Pump Station 

Facility Address: El Levante & Ave Caballeros, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 

23. Facility Name: Water Booster Pump Station 

Facility Address: 419 Ave Salvador San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 

24. Facility Name: Water Booster Pump Station 

Facility Address: Ave Presido & N La Esperanza, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 

M-164 

3 4 [5] 

3 4 [5) 

3 4 [5) 

3 4 [5) 

3 4 [5) 

3 4 [5] 

0012651
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25. Facility Name: Water Booster Station 

Facility Address: Calle Real & Calle Bienvenidos, San Clemente 

Contact Name and# John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 

26. Facility Name: Water Booster Pump Station 

Facility Address: Calle Agua & Calle La Quinta, San Clemente 

Contact Name and # JohnBressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 

27. Facility Name: Water Booster Pump Station 

Facility Address: End of Calle Reata, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 

28. Facility Name: Water Booster Pump Station 

Facility Address: End of Via Blanco San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 

29. Facility Name: Water Booster Pump Station 

Facility Address: Ave Acapulco & Ave Adobe, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 

30. Facility Name: Water Reservoir 1 

3 

3 

3 

3 

3 

Facility Address: Calle Bahia & Ave Santa Margarita, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 

M-165 

4 [5] 

4 [5] 

4 [5] 

4 [5] 

4 [5] 

4 [5] 

0012652
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31. Facility Name: Water Reservoir 3 

Facility Address: EI Levante & Ave San Carlos, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 

32. Facility Name: Water Reservoir 4 

Facility Address: 721 Ave Salvador San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 

33. Facility Name: Water Reservoir 5 

Facility Address: 721 Ave Salvador, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 

34. Facility Name: Water Reservoir SA 

Facility Address: 721 Ave Salvador San Clemente 

Contact Name and# John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 

35. Facility Name: Water Reservoir 6 

3 

3 

3 

3 

Facility Address: Calle Andalucia & Paseo Peregrino, San Clemente 

Contact Name and# John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 

36. Facility Name: Water Reservoir 7 

Facility Address: Calle Reata & Calle Guadalajara, San Clemente 

Contact Name and # John Bressan <714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 

M-166 

4 (5) 

4 (5) 

4 [5) 

4 [5] 

4 [5] 

4 [5] 

0012653
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37. Facility Name: Water Reservoir 8 

Facility Address: Ave Acapulco & Ave Salvador, San Clemente 

Contact Name and# John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 

38. Facility Name: Water Reservoir 9 

Facility Address: End of Camino Vera Cruz, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 

39. Facility Name: Water Reservoir IO 

Facility Address: End of Calle Floritas, San Clemente 

Contact Name and# John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 

40. Facility Name: Waste Water Pump Station 

Facility Address: Ave. Estacion San Clemente 

Contact Name and# John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 

3 4 

3 4 

3 4 

3 4 

41. Facility Name: Rancho San Clemente Indo. Centre Waste Water Pump Station 

Facility Address: Ave La Pata and Calle Extremo, San Clemente 

Contact Name and# John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 2 3 4 

42. Facility Name: Main Waste Water Pump Station 

Facility Address: End of Linda Lane San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 4 

M-167 

[5] 

[5] 

[5] 

[5] 

[5] 

[5] 

0012654
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43. Facility Name: La Rambla Waste Water Booster Pump Station 

Facility Address: Boca de! Canon San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) l 2 3 

44. Facility Name: Waste Water Booster Pump Station 

Facility Address: Ave San Gabriel & S. EI Camino Real. San Clemente 

Contact Name and# John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) l 2 3 

45. Facility Name: Waste Water Booster Pump Station 

Facility Address: Calle Frontera & Calle Cuadra, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 

46. Facility Name: Waste Water Booster Pump Station 

Facility Address: Ave Vaquero & I-5 Fwy, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 

47. Facility Name: Cyprus Shores Waste Water Booster Pump Station 

Facility Address: Calle Ave Ariana & Ave de las Palmeras, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 

48. Facility Name: Reclaimed Water Booster Pump Station 

Facility Address: Ave Magdalena & Calle Bahia, San Clemente 

Contact Name and# Paul Linden (714)361-8388 

Criteria Met (Circle as many as apply or #5) I 2 3 

M-168 

4 [5] 

4 [5] 

4 [5] 

4 [5] 

4 [5] 

4 [5] 

0012655
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49. Facility Name: Water Reservoir 11 

Facility Address: End of Calle Cordillera, San Clemente 

Contact Name and # John Bressan. (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 

50. Facility Name: Water Reservoir 12 

Facility Address: Via Santa Maria & Ave Vista Montana, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 

51. Facility Name: Water Reservoir 13 

Facility Address: Eminencia de] Sur & Erninencia del Norte. San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 

52. Facility Name: San Clemente Pier 

Facility Address: Ave Victoria & Ave de! Mar, San Clemente 

Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) l 2 3 

53. Facility Name: Community Development 

Facility Address: 910 Calle Negocio, San Clemente 

Contact Name and # Kurni Johnson (714)361-8200 

Criteria Met (Circle as many as apply or #5) l 2 3 

54. . Facility Name: Bowling Shed 

Facility Address: San Luis Rey & S. El Camino Real, San Clemente 

Contact Name and # Bruce Wegner, (714)361-8264 

Criteria Met (Circle as many as apply or #5) 2 3 

M-169 

4 [5] 

4 [5] 

4 [5] 

4 [5] 

[4] 5 

4 [5] 

0012656
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55. Facility Name: Pier Bait & Tackle Shop 

Facility Address: Ave Victoria & Ave de! Mar, San Clemente 

Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) I 2 

56. Facility Name: Concession Stand & Restroom 

Facility Address: End of Boca de la Playa, San Clemente 

Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) I 2 

57. Facility Name: Water Pump Station 

Facility Address: 2166 Camino Laurel, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 2 

58. Facility Name: Water Pump Station 

Facility Address: Ave Pico & Calle Amanecer, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 

59. Facility Name: Water Pump Station 

Facility Address: 200 l/2 Calle Cordillera, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 

60. Facility Name: Water Pump Station 

Facility Address: San Martin & Via Santa Maria San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) l 2 

M-170 

3 4 [5] 

3 4 [5] 

3 4 [5] 

3 4 [5] 

3 4 [5] 

3 4 [5] 

0012657
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61. Facility Name: Pier Restaurant 

Facility Address: Ave Victoria & Ave del Mar, San Clemente 

Contact Name and # Bruce Wegner {714)361-8264 

Criteria Met (Circle as many as apply or #5) I 2 

62. Facility Name: Pier Tavern 

Facility Address: Ave Victoria & Ave de! Mar, San Clemente 

Contact Name and # Bruce Wegner {714)361-8264 

Criteria Met (Circle as many as apply or #5) I 2 

63. Facility Name: Lifeguard Tower 

Facility Address: 620 Ave de! Mar San Clemente 

Contact Name and # Bruce Wegner {714)361-8264 

Criteria Met (Circle as many as apply or #5) I 2 

64. Facility Name: Fire Station No. 2 

Facility Address: 670 Camino de Jos Mares, San Clemente 

Contact Name and # Kwni Johnson {714)361-8200 

Criteria Met (Circle as many as apply or #5) I 2 

65. Facility Name: Fire Station No. 3 

Facility Address: 1030 Calle Negocio; San Clemente 

Contact Name and # Kumi Johnson {714)361-8200 

Criteria Met (Circle as many as apply or #5) 1 2 

66. Facility Name: Communications Site 

3 

3 

3 

3 

3 

Facility Address: Calle Andalucia & Calle Bienvenido, San Clemente 

Contact Name and # Kumi Johnson {714)361-8200 

Criteria Met (Circle as many as apply or #5) 1 2 3 

M-171 

4 [5] 

4 [5] 

4 [5] 

4 [5] 

4 [5] 

4 [5] 

0012658
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67. Facility Name: Casa Romantica 

Facility Address: 415 Ave Granada, San Clemente 

Contact Name and # Kumi Johnson {714)361-8200 

Criteria Met (Circle as many as apply or #5) 

68. Facility Name: Casa Romantica Dwelling 

Facility Address: 415 Ave Granada San Clemente 

Contact Name and# Kumi Johnson {714)361-8200 

Criteria Met (Circle as many as apply or #5) 

69. Facility Name: Water Reclamation Facilitv 

Facility Address: 380 Ave Pico San Clemente 

Contact Name and# John Bressan {714)366-1553 

Criteria Met (Circle as many as apply or #5) 

70. Facility Name: Base of Pier Concession 

l 2 

l 2 

l 2 

Facility Address: Ave Victoria & Ave del Mar, San Clemente 

Contact Name and# Bruce Wegner {714)361-8264 

Criteria Met (Circle as many as apply or #5) l 2 

71. Facility Name: Animal Shelter 

Facility Address: 535 Ave Fabricante San Clemente 

Contact Name and# Bruce Wegner {714)361-8264 

Criteria Met (Circle as many as apply or #5) l 2 

M-172 

3 4 [5] 

3 4 [5] 

3 4 [5] 

3 4 [5] 

3 4 [5] 

0012659



1. 

2. 

City of: San Juan Capistrano 

Environmental Performance Report 
Municipal Facilities Inventory 

Facility Name: Citr Hall Maintenance Yard (Public Works/Utilitr Yard) 

Facility Address: 32400 Paseo Adelanto, San Juan Capistrano 

Contact Name and # Jack Galaviz (714) 443-6364 

Criteria Met (Circle as many as apply or #5) [l] 2 3 

Facility Name: Citr Hall <Office Building) 

Facility Address: 32400 Paseo Adelanto, San Juan Capistrano 

Contact Name and # Douglas Dumhart (714) 443-6316 

Criteria Met (Circle as many as apply or #5) I 2 3 

M-173 

4 5 

[4] 5 

0012660



City of: Seal Beach 

Environmental Performance Report 
Municipal Facilities Inventory 

I. Facility Name: Navy Reservoir (City Owned) on Navy Base 

Facility Address: 60 I Gardner Road Seal Beach 

Contact Name and # Bob Harris (562) 431-2527 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 4 5 

2. Facility Name: Beverly Manor Reservoir and Well 

Facility Address: 310 I Beverlv Manor Road, Seal Beach 

Contact Name and # Bob Harris (562) 431-2527 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 4 5 

3. Facility Name: Bolsa Chica Well 

Facility Address: 3333 Bolsa Chica Well, Seal Beach 

Contact Name and # Bob Harris (562) 431-2527 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 4 5 

4. Facility Name: Well #7 

Facility Address: 3100 Westminster Blvd, Seal Beach 

Contact Name and # Bob Harris (562) 431-2527 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 4 5 

5. Facility Name: Public Works Yard/Garage 

Facility Address: 1776 Adolpho Lopez Drive, Seal Beach 

Contact Name and # Don Hagen (562) 431-2527 

Criteria Met (Circle as many as apply or #5) [I] [2] [3] 4 5 

6. Facility Name: Seal Beach Lifeguard Headquarters 

Facility Address: 906 Ocean Avenue Seal Beach 

Contact Name and # Steve Cushaman (562} 431-2527 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 4 5 

M-174 

0012661
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7. Facility Name: City Hall, Seal Beach 

Facility Address: 21 l 8th Street Seal Beach 

Contact Name and # Ginger Bennington (562) 431-2527 

Criteria Met (Circle as many as apply or #5) l 

8. Facility Name: First Street Beach Maintenance Shop 

Facility Address: 50 Ocean Avenue Seal Beach 

Contact Name and# Jim Cornwell (562) 431-2527 

Criteria Met (Circle as many as apply or #5) [I] 

9. Facility Name: West End Drainage Pump Station 

Facility Address: 46 1/2 Rivesea Road. Seal Beach 

Contact Name and# Jim Cornwell (562) 431-2527 

Criteria Met (Circle as many as apply or #5) [l] 

IO. Facility Name: City Yard Dump 

Facility Address: 1776 Adolpho Lopez Drive, Seal Beach 

Contact Name and# Jim Cornwell (562) 431-2527 

Criteria Met (Circle as many as apply or #5) l 

11. Facility Name: Seal Beach Police Station 

Facility Address: 91 l Seal Beach Blvd., Seal Beach 

Contact Name and # GaJy Maiten (562) 431-2527 

Criteria Met (Circle as many as apply or #5) 1 

12. Facility Name: Seal Beach Detention Center 

Facility Address: 913 Seal Beach Blvd .• Seal Beach 

Contact Name and # Gary Maiten (562) 431-2527 

Criteria Met (Circle as many as apply or #5) 

M-175 

2 3 4 [5] 

[2] 3 4 5 

[2] 3 4 5 

2 3 4 [5] 

2 3 [4) 5 

2 3 4 [5) 

0012662



City of Seal Beach 
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13. Facility Name: 1st Street Pump Station 

Facility Address: 15 1st Street Seal Beach 

Contact Name and # Steve Stockett {562) 431-2527 

Criteria Met (Circle as many as apply or #5) 

14. Facility Name: 8th Street Sewer Pump Station 

Facility Address: 800 Ocean Avenue, Seal Beach 

Contact Name and # Steve Stockett {562) 431-2527 

Criteria Met (Circle as many as apply or #5) 

15. Facility Name: Marina CC Sewer Pump Station 

Facility Address: 151 Marina Drive, Seal Beach 

Contact Name and # Steve Stockett {562) 431-2527 

Criteria Met (Circle as many as apply or #5) 

16. Facility Name: Station #35 Sewer Pump Station 

I 

1 

Facility Address: 200 Seal Beach Blvd., Seal Beach 

Contact Name and # Steve Stockett {562) 431-2527 

Criteria Met (Circle as many as apply or #5) 1 

[2] 

[2] 

[2] 

[2] 

17. Facility Name: North American Rockwell Sewer Pump Station 

Facility Address: 2901 Seal Beach Blvd., Seal Beach 

Contact Name and # Steve Stockett {562) 431-2527 

Criteria Met (Circle as many as apply or #5) 1 [2] 

18. Facility Name: Aquatic Park Sewer Pump Station 

Facility Address: 2810 Edinger, Seal Beach 

Contact Name and # Steve Stockett (562) 431-2527 

Criteria Met (Circle as many as apply or #5) 1 [2] 

M-176 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

3 4 5 

0012663
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19. Facility Name: Pier Sewer Pump Station 

Facility Address: 900 Ocean Ave. Seal Beach 

Contact Name and# Steve Stockett (562) 431-2527 

Criteria Met (Circle as many as apply or #5) 1 

20. Facility Name: Yard Sewer Pump Station 

Facility Address: 1776 Adolpho Lopez Drive, Seal Beach 

Contact Name and # Steve Stockett (562) 431-2527 

Criteria Met (Circle as many as apply or #5) l 

21. Facility Name: Fire Station #44 

Facility Address: 718 Central Ave. Seal Beach 

Contact Name and# Jerry Logan (714) 744-0400 

Criteria Met (Circle as many as apply or #5) l 

22. Facility Name: Fire Station #48 

Facility Address: 3300 Beverly Manor Road, Seal Beach 

Contact Name and # Jerry Logan (714) 744-0400 

Criteria Met (Circle as many as apply or #5) l 

23. Facility Name: Marina Community Center 

Facility Address: 151 Marina Drive Seal Beach 

Contact Name and# Nancv Beard (562) 431-2527 

Criteria Met (Circle as many as apply or #5) 1 

24. Facility Name: North Seal Beach Communitv Center 

Facility Address: 3333 St. Cloud Drive, Seal Beach 

Contact Name and# Nancy Beard (562) 431-2527 

Criteria Met (Circle as many as apply or #5) 1 

M-177 

[2] 3 4 5 

[2] 3 4 5 

2 3 4 [5] 

2 3 4 [5] 

2 3 4 [5] 

2 3 4 [5) 

0012664
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25. Facility Name: Seal Beach Senior Center 

Facility Address: 707 Electric Avenue Seal Beach 

Contact Name and # Nancy Beard (562) 431-2527 

Criteria Met (Circle as many as apply or #5) 

M-178 

2 3 4 [5] 

0012665



l. 

2. 

3. 

4. 

Facility Name: 

City of: Stanton 

Environmental Performance Report 
Municipal Facilities Inventory 

City Hall, City of Stanton 

Facility Address: 1800 Katella Ave. Stanton 

Contact Name and# Mr. Terry Matz, City Manager (714)379-9222 (241) 

Criteria Met (Circle as many as apply or #5) 2 3 

Facility Name: City of Stanton (Public Work Maintenance Yard) 

Facility Address: 10652 Bell Street Stanton 

[4] 

Contact Name and# Mr. Craig Stubbe (Public Works Manager) (714) 379-3262 

Criteria Met (Circle as many as apply or #5) 1 2 3 

Facility Name: Orange County Sheriff's Substation (59 emplovees) 

Facility Address: 1100 Cedar Street Stanton 

Contact Name and # Captain Robert Eason (714) 891-2481 

Criteria Met (Circle as many as apply or #5) 1 2 

Facility Name: 

Facility Address: 

Orange County Fire Department (21 employees) 

7871 Pacific Ave. Stanton 

3 

[4] 

[4] 

Contact Name and# Acting Station Captain (714) 538-3501: (714) 744-0400: 
(714) 827-4194 

Criteria Met (Circle as many as apply or #5) [l] 2 3 4 

M-179 

5 

5 

5 

5 

0012666



City of: Tustin 

Environmental Performance Report 
Municipal Facilities Inventory 

I. Facility Name: City of Tustin Maintenance Facilitv 

Facility Address: 14 72 Service Road 

Contact Name and # Martin Pastucha (714) 573-3350 

Criteria Met (Circle as many as apply or #5) [I] [2] [3] [4] 5 

2. Facility Name: City of Tustin Civic Center/Community Cntr/Police Dept/Library 

Facility Address: 300 Centennial Way 

Contact Name and # Noel Kapple (714) 573-3350 

Criteria Met (Circle as many as apply or #5) I 2 3 [4] 5 

3. Facility Name: Columbus Tustin Park and Gvmnasium 

Facility Address: 14712 Prospect Ave 

Contact Name and # Ken Schultz/Noel Kapple {714) 573-3350 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

4. Facility Name: Peppertree Park and Tustin Senior Center 

Facility Address: 230 W. First Street 

Contact Name and# Ken Schultz/Noel Kapple {714) 573-3350 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

5. Facility Name: Tustin Familv and Youth Center 

Facility Address: 14722 Newport Avenue 

Contact Name and # Noel Kapple {714) 573-3350 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

6. Facility Name: Tustin Sports Park 

Facility Address: 12850 Robinson Drive 

Contact Name and# Ken Schultz/Noel Kapple {714) 573-3350 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

M-180 

0012667
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7. Facility Name: 

Facility Address: 

Contact Name and# 

Orange County Fire Station #43 

11490 Pioneer Road 

Orange County Fire Authority/City of Tustin 

Criteria Met (Circle as many as apply or #5) 1 [2] 

8. Facility Name: Orange County Fire Station #37 

Facility Address: 14901 Red Hill Avenue 

Contact Name and # Orange Countv Fire Authoritv/City of Tustin 

Criteria Met (Circle as many as apply or #5) 1 2 

3 4 5 

3 4 [5] 

9. Facility Name: Main St. Office/Warehouse/Treatment Plant/Wells/Reservoir & Booster Sta. 

Facility Address: 235 E. Main Street 

Contact Name and # Art Valenzuela (714) 573-3382 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

10. Facility Name: 17th Street Treatment Plant & Wells 

Facility Address: 18602 E. 17th St (Santa Ana} 

Contact Name and # Art Valenzuela (714) 573-3382 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

11. Facility Name: Vandenberg Well 

Facility Address: 17575 Vandenberg Lane 

Contact Name and # Art Valenzuela (714) 573-3382 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

M-181 

0012668



I. Facility Name: 

City of: Villa Park 

Environmental Performance Report 
Municipal Facilities Inventory 

Administration and Maintenance Yard 

Facility Address: ~17~8=5~5~S=an=t=iag_o~B=l~v=d·----------------

Contact Name and# Fred Maley, City Manager {714) 998-1500 

Criteria Met (Circle as many as apply or #5) [l] [2] [3] 4 5 

M-182 

0012669



City of: Westminster 

Environmental Performance Report 
Municipal Facilities Inventory 

l. Facility Name: City Hall - City of Westminster 

Facility Address: 8200 Westminster Blvd., Westminster 

Contact Name and # Moheb Argand {714) 898-33 l l, ext. 229 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 5 

2. Facility Name: City ofWestminster Corporation Yard 

Facility Address: 14381 Olive Street Westminster 

Contact Name and # Jack Bella (714) 895-2876, ext. 290 

Criteria Met (Circle as many as apply or #5) l 2 3 4 5 

3. Facility Name: Fire Station # 1 - City of Westminster 

Facility Address: 7351 Westminster Blvd., Westminster 

Contact Name and # (714)379-4920 

Criteria Met (Circle as many as apply or #5) l 2 3 4 5 

4. Facility Name: Fire Station #2 - City of Westminster 

Facility Address: 15061 Moran Street Westminster 

Contact Name and # (714)379-4935 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 5 

5. Facility Name: Fire Station #3 - City ofWestminster 

Facility Address: 6061 Heflev Street Westminster 

Contact Name and # (714)379-4931 

Criteria Met (Circle as many as apply or #5) l 2 3 4 5 

M-183 

0012670



City of: Yorba Linda 

Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: City Hall 

Facility Address: 4845 Casa Loma Avenue, Yorba Linda 

Contact Name and # Ahmad Tabaa (714) 961-7120 

Criteria Met (Circle as many as apply or #5) 1 2 3 [4] 5 

2. Facility Name: Public Works Maintenance Yard 

Facility Address: 4751 Eureka Yorba Linda 

Contact Name and # Jack Baecker (714) 961-7170 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 4 5 

3. Facility Name: Community Center 

Facility Address: 4501 Casa Loma Ave .. Yorba Linda 

Contact Name and # Steve Rudometkin (714) 961-7160 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

4. Facility Name: Yorba Linda Field House 

Facility Address: 4701 Casa Loma, Yorba Linda 

Contact Name and # Larry Corrington (714) 961-9192 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

5. Facility Name: Yorba Linda Library 

Facility Address: 18181 Imperial Highway, Yorba Linda 

Contact Name and # Carol Ann Tassios (714) 961-7326 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

6. Facility Name: Travis Ranch Activity Center 

Facility Address: 5200 Via De La Escuela, Yorba Linda 

Contact Name and # Steve Lowenstein (714) 961-7167 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 
M-184 
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City of Yorba Linda 
Pagel 

1. Facility Name: Brea Police Annex (Sub-Station) 

Facility Address: 19831 Yorba Linda Blvd., Yorba Linda 

ContactNameand# Captain Jim Winder (714) 777-8620 

Criteria Met (Circle as many as apply or #5) 

M-185 

2 3 4 [5] 
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Executive Summary 

An evaluation of nutrient loading in the San Diego Creek Watershed with respect to the 
Regional Board's nutrient TMDL targets for the years 2002, 2007, and 2012 is provided. 
Historical data from three representative monitoring stations in the watershed was used in 
conducting these evaluations. These stations included San Diego Creek at Culver, San 
Diego Creek at Campus, and Peters Canyon Channel at Barranca. The three stations 
were selected based on availability and completeness of historical data as well as urban 
cover increases in their tributary areas. Results indicate that the 1998-99 estimated urban 
runoff nutrient loads at the three selected monitoring stations meet the 2002 TMDL limits 
established for the Newport Bay Watershed/San Diego Creek (Reach 1), except for the 
dry season nitrogen load in Peters Canyon Channel at Barranca which is slightly (less 
than 3 percent) above the TMDL limit. The 1998-99 phosphorous loads were found to be 
below the phased TMDL limits. 

In the year 2007, the current estimated urban runoff nutrient loads would be below the 
TMDL objectives except for dry season total nitrogen loads at San Diego Creek at 
Campus and Peters Canyon Channel at Barranca. By 2012, the current estimated 
nitrogen loads at San Diego Creek at Culver would be below the TMDL objectives. 
However, the dry and wet season computed loads in San Diego Creek at Campus and the 
dry season and annual loads in Peters Canyon Channel at Barranca would be above the 
2012 limits. 

Since the current estimated loads are all below or very near the 2002 TMDL objectives, it 
is assumed that the existing controls and BMPs are effective in controlling nutrient loads 
in the watershed. For this reason, the main BMPs recommended in this report include 
continuations of the successful programs in place in the watershed. However, the urban 
nutrient loads presented in this report were estimated due to the lack of specific urban 
runoff nutrient data in this watershed. Thus, it is recommended that future monitoring 
efforts be supplemented with specific source monitoring studies to better quantify 
nutrient loads from various sources including urban runoff. With the determination of 
urban runoff nutrient loads, a detail of specific BMPs targeted to achieve the phased 
TMDL limits and a plan/schedule for their implementation could be constructed. In 
addition, it is recommended that future efforts include pilot studies to test the 
effectiveness of special BMPs in reducing nutrient loads from urban sources. The specific 
need for BMPs, and a plan and schedule for their implementation shall be evaluated upon 
completion of these studies. 
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1. Introduction 

In September 1999, a preliminary evaluation of urban runoff nutrient control 
effectiveness in the Newport Bay Watershed was presented in the report entitled, 
"Newport Bay Watershed Urban Nutrient TMDL Technical Report" (7). Numeric 
objectives were preliminarily assessed and an approach for compliance was presented. 
This report presented an overview of a range of Best Management Practices (BMPs ), 
which may be effective in reducing nutrient loads in the Newport Bay Watershed and 
achieving the numerical goals. In a letter dated October 26, 1999, the Santa Ana 
Regional Water Quality Control Board (Regional Board) approved the proposed 
workplan presented in this report. The workplan recommended further examination of the 
TMDLs and an approach for evaluating urban nutrient loading and control effectiveness. 

The report presented here is a summary of tasks performed, as presented in the 
September 1999 report and proposed workplan. This work includes a further evaluation 
of nutrient loading in the San Diego Creek Watershed. The following sections provide an 
evaluation of the TMDLs and numeric objectives, watershed conditions and land uses, 
historical loading trends at selected monitoring stations, current BMP programs, and a 
preliminary evaluation of effectiveness of the current BMP programs. Finally, 
recommendations for implementation of new and modified BMPs to meet the numeric 
objectives, as well as an implementation plan and schedule are provided. 

2. TMDL Evaluation 

In order to comply with the urban nutrient loading allocations in the San Diego 
Creek/Newport Bay Watershed, an understanding of the TMDL targets is necessary. The 
TMDL is defined as "the sum of the individual waste load allocations for point sources 
and load allocations for nonpoint sources and natural background" such that the capacity 
of the waterbody to assimilate pollutant loading (the loading capacity) is not exceeded. 
An assessment of current and previous nutrient loading (presented in Section 5), will aid 
in determining needs for compliance with respect to the target schedule. 

2.1 Numeric Objectives and Target Schedule 

The nutrient TMDLs established for San Diego Creek and Newport Bay are detailed in 
the U.S. EPA report dated April, 1998 (12) and subsequently in amendments to the 
Regional Board's Water Quality Control Plan (Basin Plan). The TMDLs for Newport Bay 
were established on the basis of trying to reduce nutrient loads to approximately the same 
level as was observed in the early 1970s and to levels below those observed prior to the 
widespread presence of aquatic macrophytes in the Bay (12). These TMDLs include 
specific annual/seasonal nutrient loading goals for urban runoff as well as other sources 
of runoff. The loading capacities are partitioned into two categories of waste load and 
load allocations. Waste load allocations include urban runoff and other NPDES 
discharges including nurseries, agricultural discharges, and undefined sources 
compromise load allocations. 
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The total nutrient TMDL loading capacity (sum of waste load allocation and load 
allocation) for Newport Bay is targeted at an annual rate of298,225 pounds of total 
nitrogen and 62,080 pounds of total phosphorous by 2012. Of the total nitrogen loading 
capacity, 111,381 pounds comprise the waste load allocations, and 186,844 pounds the 
load allocations. Similarly, with the total phosphorous loading capacity, 15,770 pounds 
is permitted under waste loads and 46,310 pounds from load allocations. The urban 
runoff annual share of this allowable discharge is 72,070 pounds of total nitrogen (24 
percent of the total loading capacity) and 2,960 pounds of phosphorous (about 5 percent 
of total loading capacity). The urban runoff total nitrogen share has been further divided 
into 55,442 pounds (about 77 percent of total urban runoff load) during the wet season 
(October 1 - March 31) and 16,628 pounds (about 23% of total urban runoff load) during 
the dry season (April 1 - September 30). The total nitrogen load limits in the wet months 
do not apply on days for which the mean daily flow exceeds 50 cubic feet per second as a 
result of precipitation (San Diego Creek at Campus). 

A separate TMDL for San Diego Creek, Reach 1 (Jeffrey Road to Newport Bay) has not 
been established, since the total nitrogen TMDL applicable to the Newport Bay 
Watershed should result in attainment of the objectives in this reach (total annual 
nitrogen TMDL of265,482 pounds) by 2012 (12). The wet and dry season total loading 
capacities are 128,286 pounds and 137,196 pounds, respectively. About 22 percent 
(59,097 pounds) of the total load is allocated to urban runoff discharges, of which 77 
percent (45,462 pounds) is permitted in the wet season and 23 percent (59,097 pounds) in 
the dry season. 

San Diego Creek, Reach 2 (Jeffrey Road to headwaters) total nitrogen TMDL objective is 
set for 14 pounds per day, of which 5.5 pounds per day is allowed for waste loads (2012 
target). These loads do not apply on days for which the mean daily flow rate in San 
Diego Creek at Culver Drive exceeds 25 cubic feet per second as a result of precipitation. 
The TMDL for Reach 2 is as stated in the Regional Board Basin Plan. 

The State Water Resources Control Board (the State) and the Regional Board have 
adopted 5-year, IO-year, and 15-year load allocations to the Newport Bay. The Regional 
Board adopted these TMDLs on April 17, 1998, in the form of a Basin Plan amendment 
presented as "Attachment to Resolution No. 98-9. " On May 13, 1998, the State approved 
the Basin Plan amendment, which was then forwarded to the Office of Administrative 
Law (OAL) for review. Following this review, OAL recommended areas of the Basin 
Plan amendment that needed further clarification. To address this, on October 9, 1998, 
the Regional Board adopted Resolution No. 98-100, amending Resolution No. 98-9. 

The Regional Board TMDL implementation plan establishes targets for reducing the total 
annual loading of nitrogen and phosphorous to Newport Bay by 50% (from a base of 
annual average loading from years 1990-97) to meet the numeric and narrative water 
quality objectives by year 2012. To achieve these targets, the TMDL criteria establish 
interim targets of 30% and 50% nutrient (nitrogen and phosphorous) reduction in summer 
flows by 2002 and 2007, respectively, and a 50% reduction in non-storm winter loads by 
2012. Table I presents a summary of the Regional Board load allocations for the 
Newport Bay Watershed. 
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Table 1 
Seasonal and Annual Nutrient Load Allocations for the Newport Bay Watershed* 

(Source: Regional Board Resolution No. 98-100) 

TMDL Target Date Wet Season Dry Season Total Annual 
Load (lbs.) Load (lbs.) Load (lbs.) 

Total Nitrogen December 31, - 200,097 -
from All 2002 
Sources 
Total Nitrogen December 31, - 20,785 -
from Urban 2002 (10%) 
Runoff(%)** 
Total Nitrogen December 31, - 153,861 -
from All 2007 
Sources 
Total Nitrogen December 31, - 16,628 -
from Urban 2007 (11%) 
Runoff(%)** 
Total Nitrogen December 31, 144,364 153861 298,255 
from All 2012 
Sources 
Total Nitrogen December 31, 55,442 16,628 72,070*** 
from Urban 2012 (38%) (11%) (24%) 
Runoff(%)** 
Total December 31, - - 86,912 
Phosphorous 2002 
from All 
Sources 
Total December 31, - 4,102 -
Phosphorous 2002 (5%) 
from Urban 
Runoff 
Total December 31, - - 62,080 
Phosphorous 2007 
Total December 31, - - 2,960 
Phosphorous 2007 (5%) 
from Urban 
Runoff(%)** 
* The annual/seasonal targets were developed from a base annual load of 1,078,000 
pounds (1990-97). 
** Percent of total nutrient from all sources. 
*** Source: reference (12). 

The Nitrogen TMDLs presented in Table 1 are applicable to Newport Bay Watershed 
including San Diego Creek, Reach 1. San Diego Creek, Reach 2 has a total nitrogen daily 
load allocation of 14lbs/day targeted for December 31, 2012. The flow rates in San Diego 
Creek Reach 1 have increased since the 1970's because of development in its tributary 
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areas. The concentrations of total nitrogen, however, have remained high because of yet 
undetermined factors. Even with a 50% reduction in the current total nitrogen loading, it e 
is likely that average concentration in Reach 2 would remain close to or above 5 mg/L 
(12). By December 31, 2000, the Regional Water Quality Control Board will review and 
revise (if necessary) the nitrogen loading TMDL for Reaches 1 and 2 of the San Diego 
Creek. The Board will also investigate the need for establishing numeric phosphorous 
objectives for San Diego Creek, Reaches 1 and 2. 

2.2 Background 

Several studies have been conducted in the recent years to identify sources of nutrients in 
the Newport Bay Watershed. Even though the nutrient sources have been mostly 
identified, the magnitude of individual nutrient contributions is not well known (12). In 
1998, Tetra Tech provided an analysis of annual total nitrogen loading from various 
dischargers and land use categories within the San Diego Creek Watershed (11). The 
average and maximum nitrogen loading for total urban sources in the San Diego Creek 
Watershed was estimated to be 256,979 pounds and 427,090 pounds, respectively. This 
analysis was performed using unit-loading rates obtained from literature. The Regional 
Board used this analysis as a baseline for determining allocations for urban and 
agricultural sources. The following is a summary of key relevant elements of this study: 

a. The QUAL2E model was used to simulate nitrogen and eutrophication in San Diego 
Creek and Newport Bay Watershed. 

b. Average field data from 1985-97 was used for model calibration. This period was 
chosen since it represents the most critical time period for observing elevated nitrogen 
levels. 

c. Sources of nutrients to the system included three nurseries: Bordiers, El Modeno 
Gardens, and Hines, as well as non-point sources from urban runoff, agricultural 
discharges, and other undefined runoff. 

d. Flow, nitrate and ammonia data for the three large commercial nurseries in the Upper 
Newport Bay Watershed was provided for the period from April-September 1997. 
The remaining parameters were estimated. 

e. Summer period was defined as April-September. 
f. The study stream segments included: San Diego Creek from just upstream of its 

entrance to Newport Bay to the confluence with Serrano Creek; Peters Canyon 
Channel to the El Modeno Gardens nursery; Marshburn Channel to Bordiers Nursery; 
and Rattlesnake Canyon Wash/Hicks Canyon Wash to Hines Nursery. 

g. The annual and seasonal nitrogen loads for three periods (1990-97, 2002, and 2007) 
were compiled for the entire watershed and then distributed among subwatersheds by 
applying unit loading rates. 

h. The following relationships were used in the simulation model: 

Total Nitrogen (TN)= given. 
Nitrite Nitrogen (N02-N) = assumed to be 0.10 mg/L. 
Nitrate Nitrogen (N03-N) = 0.916*TN - N02-N. 
Total Kjeldahl Nitrogen (TKN) = TN - (N02-N) - (N03-N). 
Total Phosphorous (TP) = 0.106*N03-N. 
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1. Analysis included three separate simulations: 

1) 1997 permitted nutrient loads from the nurseries and the estimated 1990-97 
nonpoint sources including urban, agriculture, and other undefined sources. 
Under this scenario the objectives of 5 mg/L of total nitrogen (TN) upstream of 
Jeffrey Road and 13 mg/L of TN downstream of Jeffery Road were not achieved. 

2) Year 2002 allocations. 
Under this scenario, objectives downstream of Jeffery Road (TN=l3 mg/L) could 
be met in San Diego Creek but not in Peters Canyon Channel. The 5 mg/L TN 
objective was not achieved in San Diego Creek upstream of Jeffery Road. 

3) Year 2007 allocations. 
Under this scenario, the 13 mg/L objective was met in both San Diego Creek and 
Peters Canyon Channel. The 5 mg/L TN objective was not achieved in San Diego 
Creek upstream of Jeffery Road. 

J. The following is a summary of total load allocations for TN in San Diego Creek 
watershed as reported in the 1998 Tetra Tech analysis (11): 

1990-97 total loading: 1,027,275 pounds per year. 
1990-97 urban runoff loading: 227,247 pounds per year. 
1990-97 total loading per wet season: 295,459 pounds (1,619 pounds per day). 
2002 total loading allocation: 195,667 pounds per wet season (1,072 pounds 
per day). This is about 34% reduction from 1990-97. 
2002 urban runoff loading allocation: 17,044 pounds per wet season (93 
pounds per day). This is about a 25% reduction from 1990-97 
2007 total loading allocation: 153,861 pounds per wet season (843 pounds per 
day). This is about 48% reduction from 1990-97. 
2007 urban runoff loading allocation: 16,628 pounds per wet season (91 
pounds per day). This is about 27% reduction from 1990-97. 

3. Selection of Representative Monitoring Stations 

A general overview of the Newport Bay nutrient TMDLs was presented in Section 2. As 
mentioned before, the TMDLs were primarily established on the basis of reducing 
nutrient loads to about the same level as the early l 970's. One of the main objectives of 
the study presented here is to evaluate and compare current and historical nutrient loading 
in the watershed with the TMDL targets. Nutrient loading calculations were performed at 
representative stations in the watershed. This section provides the basis for selection of 
these representative monitoring stations. 

From 1991 to 1998, the Orange County Stormwater Monitoring Program operated and 
maintained thirteen channel monitoring stations in the Newport Bay Watershed (Figure 
1 ). Channel monitoring in a few stations started in the 1970s. Channel monitoring is 
conducted by grab sampling or by using automated samplers, typically on a monthly 
basis. For dry weather discharge monitoring, the stations are programmed to collect a 
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discrete sample once an hour for a 24-hour period. During storms, sampling is initiated 
when the water level in the channel reaches above a triggering device hardwired to the 
automated sampler. The nutrient compounds that are monitored during the dry and wet 
seasons include ammonia, nitrate, total kjeldahl nitrogen, phosphate, and orthophosphate 
(special investigations only). 

Three representative automated monitoring stations were selected for further data 
analysis and assessments. One of the objectives of this study was to assess historical 
stormwater nutrient quality changes with increased urban cover of the tributary areas. 
Thus, the criterion for selection of representative monitoring stations was based on 
historical urban cover increases, as well as availability and completeness of historical 
non-stormwater nutrient data. Only three stations met this criterion and were thus 
selected for further analysis. These included Peters Canyon Channel at Barranca (Station 
8), San Diego Creek at Campus (Station 10), and San Diego Creek at Culver (Station 11 ). 
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Figure 1. Upper Newport Bay Watershed Automatic Samplers Location 
-.,:;:_ _____ _ 

1 Agua Chin on Wash at Irvine Center Drive and Pacifica 
2 Barranca Channel at Main Street 
3 Bee Canyon Channel at Alton and Pacifica 
4 Bonita Canyon Channel at San Diego Creek Confluence 
5 Costa Mesa Channel at WestcliffDrive 
6 Hicks Canyon Wash at Culver Drive 
7 Lane Channel at McCabe Way 
8 Peters Canyon Channel at Barranca Parkway 
9 Rattlesnake Canyon Wash at Bryan Avenue 
10 San Diego Creek at Campus Drive 
11 San Diego Creek at Culver Drive 
12 Sand Canyon Channel at Culver and University 
13 Santa Ana Delhi Channel Upstream Irvine Avenue 
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3.1 Watershed Land Use Assessment 

As discussed in the previous TMDL Technical report (7), urban development has been 
identified as one of the principal sources of nutrients in the Upper Newport Bay/San 
Diego Creek Watershed. A preliminary investigation of current land uses in the Newport 
Bay Watershed was undertaken to better understand the urban sources of runoff into the 
San Diego Creek/Newport Bay. It was found that the Newport Bay Watershed includes 
an area of almost 150 square miles. The San Diego Creek Watershed, which includes 
Peters Canyon Channel, is about 111 square miles with a mix of residential, commercial, 
industrial, recreational, and open space land uses. The remaining 39 square miles 
tributary to the Newport Bay include the Santa Ana Delhi Channel, Bonita Creek, Big 
Canyon Wash, and a number of smaller tributaries comprised of mostly developed areas. 
The Newport Bay Watershed includes portions of the Cities ofNewport Beach, Irvine, 
Laguna Hills, Lake Forest, Laguna Woods, Tustin, Orange, Santa Ana, and Costa Mesa 
as well as unincorporated County areas. 

This section presents an evaluation of the tributary area land uses for the thirteen channel 
monitoring stations in the Newport Bay Watershed (Table 2). The analysis compares the 
most recent and updated land use information readily available to the late l 970's-early 
l 980's land uses. The late l 970's-earlyl 980's watershed tributary areas and land use 
information was obtained from a 1982 study prepared by Boyle Engineers entitled 
"Sediment Source and Delivery Analysis". Updated land use coverage of the Newport 
Bay Watershed was obtained from Orange County (January 1999). 

The 1982 Boyle Study provides a hydrologic delineation of the subwatersheds within the 
Newport Bay/San Diego Creek Watershed. This information was used in estimating 
tributary areas as well as percent land uses tributary to the thirteen channel monitoring 
stations. The land use covers were overlain on the subwatershed delineations presented in 
the 1982 Boyle Study. The area of each subwatershed associated with four main land use 
categories (agriculture, open space, urban, and construction) was estimated using GIS 
procedures. The 1982 study's tributary areas were updated with recent land use 
information obtained from a vegetation map in evaluation of the current land uses which 
reflect estimates of the conditions of the watershed as of January 1999. 

The four main land use categories presented in this analysis include agriculture, open 
space, urban, and construction. Urban cover includes residential, commercial, industrial, 
public & semi public, transportation, communication & utility, and roads. Table 3 
presents a breakdown ofland uses in the sub-watersheds upstream of the thirteen water 
quality sampling stations in the Newport Bay Watershed. Percent increase in urban cover 
is included in Table 3. 

One of the goals of this investigation was to examine the impacts from increased urban 
uses on storrnwater quality conditions. The primary objective of the analysis presented in 
this section is to identify monitoring stations which have experienced the highest 
urbanized growth over the period of the stormwater quality record. As indicated 
previously, this analysis, coupled with historical nutrient data availability aids in ranking 
and selection of representative monitoring stations for further evaluation. 
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Comparison of the historical trends and storm water quality loads at the two time periods 
examined ( early 1980's to 1999) may help in understanding the impacts caused by 
urbanization of the watershed. 

Based on this analysis, the top four monitoring stations with the highest increase in urban 
cover are ranked as follows (Table 3): 

1) Agua Chinon Wash at Irvine Center Drive and Pacifica (Station 1). 
2) Sand Canyon Channel at Culver and University (Station 12). 
3) Costa Mesa Channel at WestcliffDrive (Station 5). 
4) A tie between Bee Canyon Channel at Alton and Pacifica (Station 3), Bonita Canyon 

Channel at San Diego Creek Confluence (Station 4), and San Diego Creek at Campus 
(Station 10). 

Table2 
Monitoring Station General Information 

U N rtB Wt hdAt tdS IL JDner ewpo ay a ers e u oma e ampler ocatmn 
Station Station Name Channel Tributary City 
Number Area 

(mi2) 
I Agua Chinon Wash at Irvine Center Drive and Pacifica FIS 7.2 Irvine, Lake 

Forest 
2 Barranca channel at Main Street F09 2.7 Irvine, Santa 

Monica, Tustin 
3 Bee Canyon channel at Alton and Pacifica Fl7 11.2 Irvine 
4 Bonita Canyon Channel at San Diego Creek F04 5 Irvine, 

Confluence Newport 
Beach 

5 Costa Mesa Channel at WestcliffDrive G02 I Costa Mesa, 
Newport 
Beach 

6 Hicks Canyon Wash at Culver Drive F27 7.5 Irvine 
7 Lane Channel at McCabe Way F08 4.6 Irvine, 

Santa Ana 
8 Peters Canyon Channel at Barranca Parkway F06 45.2 Irvine, Santa 

Ana 
9 Rattlesnake canyon Wash at Bryan Avenue F26 3.5 Irvine, 

Tustin 
IO San Diego Creek at Campus Drive FOS 111 Irvine, Lake 

Forest, 
Orange, Santa 
Ana, Tustin 

11 San Diego Creek at Culver Drive FOS 41.8 Irvine, Lake 
Forest 

12 Sand Canyon Channel at Culver and University FIS 9.6 Irvine 
13 Santa Ana Delhi Channel upstream Irvine A venue FOi 17.6 Costa Mesa, 

Irvine, 
Newport 
Beach, Santa 
Ana 
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Ranked 
Station Area 
Number (mi2) 

I 7.2 

12 9.6 

5 I 

3 11.2 

4 5 

JO 111 

8 45.2 

11 41.8 

2 2.7 

13 17.6 

7 4.6 

6 7.5 

9 3.5 

Table 3 
Changes in Urban Cover in the Subwatersheds Upstream of 

Channel Monitoring Stations 

Percent Land use Cover · Percent Land Use Cover 
Early 1980s Conditions Current Conditions 

Ag Open Urban Construction Ag Open Urban Construction 
Space Space 

43 52 5 0 15 50 29 7 

0 85 11 4 2 69 28 0 

0 18 80 3 0 6 93 I 

17 28 

0 80 16 4 0 51 27 22 

29 30 39 2 18 29 50 4 

39 15 46 0 25 17 55 3 

28 44 27 I 18 43 34 5 

27 0 73 0 7 11 78 4 

3 0 97 0 I 2 96 I 
(93)* 

JO 0 90 0 0 7 90 3 

- - - - Mostly open space and agriculture 

- - - - Mostly agriculture 

e 
0/o Increase 

in 
Urban 
Cover 

24 

17 

13 

11 

11 

11 

9 

7 e 
5 

3 

0 

-

-

* Per data presented on Table 5.4, "Land Uses Upstream of Automatic Sampling Stations: 1990 Data" provided 
byPFRD. 
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3.2 Historical Nutrient and Flow Data 

Water quality data availability and data continuity played a determining role in selection 
of the monitoring stations for further data analysis. As mentioned before, many of the 
Orange County stormwater monitoring stations do not have adequate and complete 
nutrient and flow records to compute and assess the historical nutrient loads in the 
watershed. More comprehensive monitoring efforts have been recently initiated and 
more focused investigations are underway which ensures a better characterization of 
nutrient loads in the future. Specifically, Orange County has made an effort since 1990 
to put special focus on nutrient characterization in the Newport Bay Watershed. In 
addition, a fairly aggressive nutrient monitoring program has been recently (1999) 
initiated to characterize nutrient loads from a mostly urban cover watershed at the Costa 
Mesa Channel at WestcliffDrive (Station 5) and from Peters Canyon Channel at 
Barranca Parkway (Station 8). 

According to the Orange County Public Facilities & Resources Department (PFRD), the 
only channel monitoring station in the San Diego Creek Watershed that has nutrient data 
back to early 1970's is the San Diego Creek at Campus (Station 10). Other stations such 
as Peters Canyon Channel at Barranca Parkway (Station 8) and San Diego Creek at 
Culver (Station 11) have some nutrient data starting in the mid-1980's. Since nitrate 
control has been the main focus of previous nutrient control measures, less phosphorous 
data is available throughout the watershed. Table 4 provides a summary of available 
nutrient record at the three selected monitoring stations. 

Daily channel flow data needed to compute the runoff volume and consequently the 
nutrient loads, were obtained from the County flow gage records. Even though flow 
records at the three monitoring stations are fairly complete, a few gaps were observed for 
the periods examined (Table 4). Thus, rainfall-runoff regression models were developed 
by correlating actual rainfall data from the Tustin-Irvine Ranch precipitation station 
(Station No. 61) to actual flow data at the three selected monitoring stations (see Section 
3.3) to predict flows for periods ofno record. 

Prior to performing the nitrogen loading calculations, the regression models were used to 
predict flow rate for the periods of no record. The wet season flow records were scanned 
for and excluded data from days in the wet season on which the mean daily flow rate in 
San Diego Creek at Campus Drive (Station 10) exceeded 50 cubic feet per second (as a 
result of precipitation) per the TMDL guidelines. Nitrogen data from the days exceeding 
the flow rate criteria was omitted from the analysis provided here. Finally, flow rates 
were converted into flow volumes prior to performing the load computations. Figure 2 
shows the rainfall-runoff regression models. 
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Figure 2 
Rainfall Runoff Regression Models* 
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3.3 Representative Stations Selected for Further Evaluation 

Three channel monitoring stations were selected for further analysis and evaluation for 
compliance with the TMDL objectives (Table 4). These stations were selected based on 
completeness of their flow and nutrient data as well as increases in tributary area urban 
cover. All three stations exhibited urban cover increases from late-1970's to present. 
These stations include San Diego Creek at Campus (Station 10), Peters Canyon Channel 
at Barranca (Station 8), and San Diego Creek at Culver (Station 11). 

Table 4 
Available Record at the Three Selected Monitoring Stations 

Station Nutrient Data Flow Data Flow & Nutrient Rainfall Data 
(Number) Data (Tustin -Irvine Ranch) 

San Diego 11/23/66 to I 0/1/77 to 9/30/79 10/1/77 to 9/30/79 7/1/1897 to 6/30/1999 
Creek@ 6/24/99 10/1/82 to 6/30/99 10/1/82 to 6/30/99 
Campus 

(10) 
Peter Canyon 2/13/86 to I 0/1/82 to 6/30/89 2/13/86 to 6/30/89 7/1/1897 to 6/30/1999 
Channel@ 6117199 7/1/91 to 6/30/99 7/1/91 to 6/30/99 

Barranca 
(8) 

San Diego 2/13/86 to I 0/1/49 to 6/30/89 2/13/86 to 6/30/89 7/1/1897 to 6/30/1999 
Creek@ 6/17/99 7/1/91 to 6/30/94 7/1/91 to 6/30/94 
Culver 7 /1/95 to 6/30/99 7 /1/95 to 6/30/99 

(11) 

4. Existing BMPs 

A preliminary evaluation of nitrate concentrations at the San Diego Creek at Campus 
Drive (Station I 0) by Blodgett (I) showed a downward trend after peaking in 1985. This 
section provides a brief investigation of the current BMPs implemented in the watersheds 
upstream of the three selected monitoring stations. This information, correlated with 
historical nutrient loading trends presented in Section 5, may help evaluate effectiveness 
of the current urban nutrient controls. An analysis of effectiveness of the current BMPs 
was essential before recommendations for future and new BMP programs could be made. 

The 1998 PFRD Annual NPDES Progress Report illustrates the BMP programs 
implemented by each permittee in the 1997-98 period (8). The Orange County Drainage 
Area Management Plan (DAMP) describes program requirements and existing 
stormwater discharge control measures in each city in Orange County (6). Finally, 
the Orange County Newport Bay Urban Nutrient TMDL Technical Report (7) provided 
an evaluation of each control program and whether program revisions are believed to be 
necessary. 
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Table 2 shows a summary of all past and present monitoring stations within the Upper 
Newport Bay Watershed including city jurisdictions within the watersheds. Table 5 
includes an updated summary of the stormwater discharge control measures in the cities 
located in the watersheds upstream of the selected monitoring stations, as presented in the 
DAMP (6). All permittees within the watershed have adopted the DAMP and 
implemented its programs to eliminate non-stormwater discharges and to improve water 
quality conditions. 

An assessment of the current programs indicates that all municipal permittees routinely 
conduct preventive maintenance activities, which the watershed permittees believe have 
been effective in controlling nutrients in stormwater (7). The implemented BMPs 
currently include: water quality ordinances, litter control, solid waste 
collection/recycling, drainage facility maintenance, catch basin stenciling, street 
sweeping, hazardous materials management/environmental performance reporting, 
household hazardous waste collection, emergency spill response, fertilizer and pesticide 
management, public education, requirements for Water Quality Management Plans 
(WQMPs) for new and significant re-development projects, non-structural and structural 
BMPs for public works construction projects, illicit connection/discharge identification 
and elimination, and water quality monitoring efforts. The WQMPs address non
structural BMPs (such as litter control and landscape management) and structural BMPs 
(such as water quality inlets, energy dissapators, and runoff diversion) that will need to be 
implemented as a part of development projects. 

A review of the 1997-98 NPDES Annual Progress Report (8) indicates that the majority 
of the cities located in the tributary areas upstream of the three monitoring stations have 
been very active with the BMP implementation program. The progress report provides 
information on each city's activities as well as costs spent on the control activities ( capital 
and operations & maintenance). The watershed permittees believe that the majority of 
these programs are effective in nutrient control without a need for substantial revision to 
the existing programs and or the DAMP (7). 

The Newport Bay Urban Nutrient Technical Report (7) suggests a need for more focused 
public education programs and material addressing nutrient control which will be 
addressed in subsequent annual NPDES reports. Also, the watershed permittees intend to 
evaluate additional BMPs targeting nutrient controls that may be applicable for new 
developments. Finally, it has been agreed that a need for additional regional nutrient 
monitoring as part oftheTMDL process exisits and a Regional Monitoring Program 
(RMP) has been developed to address this need. 

In addition to the routine BMPs, many public agencies located within the Newport Bay 
Watershed (such as Irvine Ranch Water District and the Cities oflrvine, Costa Mesa, and 
Newport Beach) have sponsored the Orange County Landscape Performance 
Certification Program with the main objective of increasing landscape irrigation 
efficiencies in their jurisdictions. This program is designed to educate, train, certify, and 
promote efficient landscape irrigation techniques. As an example, Irvine Ranch Water 
District (IRWD) has recently proposed new and innovative water conservation 
approaches to reduce water usage and thereby reduce runoff which will have a positive 
impact on reducing runoff nutrient loads from urban landscape surfaces. The water 
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conservation approach includes proper irrigation designs based on better definition of 
consumptive uses. This leads to better control and/or elimination of irrigation runoff 
from urban landscape surfaces. 

The regional structural controls in the Newport Bay/San Diego Creek Watershed include 
a number of floodplain management controls as well as sediment and water quality 
controls. There are currently numerous flood and sediment control basins within the 
watershed. In addition to the primary objective of flood and sedimentation control, these 
basins will have a positive impact in the reduction of nutrient loads in the watershed. The 
reduced nutrient loads in the recent years ( discussed in Section 5) may be partially 
attributed to the successful implementation of these controls. 

Finally, the County of Orange, funded by a grant from EPA (via the California Coastal 
Conservancy) is currently assessing the potential for enhancing water quality, sediment 
control, fish and wildlife habitat and recreational opportunities in the Lower San Diego 
Creek Watershed. This assessment includes preliminary recommendations of measures to 
reduce nutrient loading in the watershed. These recommendations include: 

• Consistent monitoring of water quality parameters 
• Inspections and enforcement of construction site compliance with required 

BMP 
• Establishment of a program to reduce fertilizer use by private landowners 

(including homeowners' associations) particularly residential and nurseries 
• Revegetation of riparian buffers to provide some filtering of nutrients and 

other pollutants during storm events and other higher flow periods 
• Creation of a moderate to high flow connection between lower San Diego 

Creek and the San Joaquin Marsh Reserve. 

These recommendations will be considered as part of broader watershed restoration 
studies being conducted with the U.S. Army Corps of Engineers. 
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BMP* 

Drainage Facility 
Maintenance 

New Development 
W MPs 
Construction Controls 
Illicit 
Connection/Discharge 
Identification and 
Elimination 

Irvine 
(upstream of 
Stations 8, 10 , & 
11 

WI Program Implemented 

Table 5 
Existing Stormwater Discharge Control Measures for 
Cities Upstream of the Selected Monitoring Stations 

Santa Ana 
(upstream of 
Stations 8 & 
10 

Lake 
Forest 

Orange 
(upstream of Station 
10) 

Tustin 
(upstream of 
Station 10) 

County Un
incorporated 
(upstream of Stations 8, 
10 & 11 

* A detailed description of each BMP is provided in the Orange County Drainage Area Management Plan ( 6). 
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5. Data Analysis 

This section provides a summary of historical nutrient loading calculations for the three 
selected monitoring stations in the Newport Bay/San Diego Creek Watershed. Results 
from other previous and recent studies are also included for comparative purposes. An 
overview of calculation procedures, data results, comparison with TMDL objectives, 
evaluation of historical loads, and spatial distribution of the loads is provided. 

5.1 Previous and Recent Nutrient Loading Investigations 

Previous nutrient assessments in the Newport Bay Watershed indicate that the majority of 
the total phosphorous load in the San Diego Creek Watershed comes from Peters Canyon 
Channel (62%) and San Diego Creek above Culver Drive (27%) (12). The Regional 
Board estimated that about 124,160 pounds of total phosphorous load is delivered 
annually to the Bay. It was also determined that San Diego Creek contributes the vast 
majority (80%) of the total phosphorous load to Newport Bay. In 1997, the Regional 
Board found that the three large commercial nurseries and other agricultural sources 
comprise the major sources of nutrients in the Newport Bay Watershed (12). 

According to the EPA (12), the total nitrogen TMDL for Newport Bay low-flow nitrate 
loadings are lower than the early 1970s. Nitrogen compounds found in Newport Bay 
include nitrate, ammonia, and organic nitrogen. The inorganic forms of nitrogen, nitrate, 
nitrite, and especially ammonia, are readily available for marine plants and cause the 
algae blooms. The majority of nitrogen is in the form of nitrates, and data indicates that 
the greatest contributions occur during low flow conditions. Nitrate concentrations in the 
bay are dependent on freshwater input, tidal conditions, depth, and biological processes. 
Historical data shows that the majority of the nitrogen measured (about 90%) in the San 
Diego Creek is in the form of inorganic nitrogen. EPA (12) evaluated the total inorganic 
nitrogen concentrations at the two San Diego Creek Monitoring Stations (Stations 10 and 
11). Data was statistically evaluated for the wet and dry seasons. Table 6 provides a 
summary of this analysis. 
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Average 

Standard 
Deviation 

Table 6 
Total Inorganic Nitrogen Concentrations - 1990 to 1997 

San Diego Creek Monitoring Stations (6) 

San Diego Creek @ Campus San Diego Creek @ Culver 
(Station 10) (Station 11) 

(wet season) (dry season) (wet season) (dry season) 
October-March April-September October-March April-September 

14.1 mg/L 14.8 mg/L 9.5 mg/L 15.4 mg/L 

6.1 3.8 7.9 6.5 

According to Blodgett (1), the annual nitrate loading to the bay from the San Diego Creek 
Watershed reached a peak of7 million pounds (1.6 million pounds as nitrate-nitrogen) 
during 1985-86. Data from 1973-74 suggested a total nitrogen load of 428,000 pounds 
(about 383,000 pounds of total nitrate) from San Diego Creek during low flow conditions 
(12). Nitrogen loading data from 1976 to 1988 indicate a significant downward trend 
entering the bay from San Diego Creek since the peak in 1985-86 (associated with peak 
algae blooms). This reduction may have been attributed to construction of in-bay 
sediment basins, and/or reduced loads from the San Diego Creek Watershed. The Total 
Inorganic Nitrogen (TIN) concentrations have steadily decreased since 1976 at the Upper 
Bay. At the same time, mean phosphate concentrations for the period between 1976 and 
1988 were higher for San Diego Creek than the Santa Ana Delhi Channel. This could be 
attributed to higher sediment loads from the less-urbanized portions of the San Diego 
Creek Watershed. 

In order to determine the nutrient TMDLs in the Newport Bay/San Diego Creek 
Watershed, Tetra Tech provided an estimation of average and maximum nitrogen loading 
at the three selected monitoring station locations (12). The San Diego Creek at Campus 
watershed was considered to include all areas tributary to San Diego Creek at Campus 
minus areas tributary to San Diego Creek at Culver and Peters Canyon at Barranca. 
Table 7 is a brief summary of these estimations. 
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Source 

Urban 

Total 

Total (1990-97 
Average)* 

Table 7 
Average and (Maximum) 

Nitrogen Loading Estimation in pounds (12) 

Peters Canyon San Diego San Diego 
at Barranca Creek@ Creek@ 
(Station 8) Culver Campus 

(Station 11) (Station 10) 
104,017 93,506 59,456 
(164,408) (161,755) (100,929) 
475,709 352,391 91,057 
(450,990) (345,728) (122,534) 
557,265 217,122 145,107 

*Regional Board Loadmg Estunat1on 

Total Loads 

256,979 
(427,090) 
919,156 
(919,253) 
919,494 

Orange County conducted a nitrate study in May, 1993 to determine nitrate loading in 
San Diego Creek and Santa Ana Delhi Channel (2). Results were compared to previous 
studies conducted in 1990 and 1991. The total nitrate-nitrogen loading rates in the San 
Diego Creek at Campus Drive during 1990, 1991 and 1993 were estimated to be 1,150, 
894 and 1,570 pounds per day, respectively. 

During September 13-20, 1999 PFRD conducted a focused nutrient study in the Peters 
Canyon Channel/San Diego Creek watersheds (3). In addition to the main stations, data 
was collected at other tributaries to determine contributions from the main 
subwatersheds. The following is a brief summary of this study's findings: 

a. Average nitrate ( as N) load at the Peters Canyon Channel at Barranca was measured 
to be 318.8 pounds per day (at an average water discharge rate of5.61 cfs). 

b. The highest nitrate (as N) load contributors in Peters Canyon Channel were: Valencia 
Storm Channel (88.2 pounds per day), Santa Ana-Santa Fe Channel (78.1 pounds per 
day), Central Irvine Channel (67.4 pounds per day), Como Storm Channel (63.4 
pounds per day), and the Warner Channel (49.5 pounds per day). 

c. The average measured nitrate (as N) load in San Diego Creek at Harvard (a relocation 
of the San Diego Creek at Culver Station) was 126.3 pounds per day (at an average 
water discharge rate of 1.15 cfs). There were large disparities between nitrate loads 
and discharge rates from data measured at this station and collective data measured at 
upstream tributaries. 

d. The average daily nitrate (as N) load measured in San Diego Creek at Campus was 
381.5 pounds per day (at an average water discharge rate of7.81 cfs). 

e. During this study, Irvine Ranch Water District (IRWD) was pumping from and 
returning some of the San Diego Creek water to monitor the effectiveness of it's 
wetland treatment system and to supply water to the San Joaquin Marsh, Irvine 
Company mitigation site and the Carlson Marsh. The mean nitrate (as N) load 
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pumped and returned to the creek were 201.2 and 15.3 pounds per day, respectively 
(net nitrate removal of 186 pounds per day). 

f. The average daily total nitrogen loads measured from San Diego Creek at Campus, 
San Diego Creek at Harvard, and Peters Canyon Channel at Barranca were 4 3 5, 131, 
and 353 pounds per day, respectively. 

g. The average daily phosphorous (as P) loads were measured to be 5.24 pounds per day 
in Peters Canyon Channel at Barranca and 5.03 pounds per day in San Diego Creek at 
Campus. 

h. The extrapolated total nitrogen load for the period April 1 to September 30 at San 
Diego Creek at Campus was estimated to be about 80,000 pounds. Without the 
IRWD diversion, the total load was estimated be about 121,000 pounds. 

5.2 Computation Methodology 

Nutrient and flow data were obtained from PFRD in digital and hard copy format for the 
three selected monitoring stations under investigation (see Table 4). The water quality 
data was transformed into loads of nutrients using procedures outlined in this section. 
Statistical models were created which may be used to evaluate data and predict 
conditions at similar locations and/or in the future. In addition, graphs representing 
historical distribution of the nutrient loads were created to illustrate nutrient behavior 
overtime. 

The following is the step-by-step procedure used in estimating the annual and seasonal 
nutrient loads for the three selected monitoring stations: 

a. Obtained nutrient concentrations from monthly channel monitoring data. These 
included: nitrate as N03, ammonia (NH3), total kjeldahl nitrogen (TKN), total 
phosphate as P04, and ortho-phosphate (O-P04). 

b. Individual nutrient concentrations were converted into Event Mean Concentrations 
(EMCs) for individual storm events and for years with incremental flow sampling 
(1994-95 to 1998-99 for Station 11, 1997-98 to 1998-99 for Station IO and 1994-95 
to 1998-1999 for Station 8). For years without incremental flow sampling, all 
measured concentrations were tabulated and used in analysis. Individual dry weather 
nutrient concentrations were tabulated for all years. All concentrations were 
presented in milligrams per liter (mg/L). The water years in this analysis are from 
October (beginning of wet season) through September (end of dry season). 

c. Obtained rainfall depth for the period of nutrient record from the Tustin-Irvine 
Ranch precipitation station (e.g., monthly and annual). 

d. Obtained daily flow measurements at the three monitoring stations and for the period 
of nutrient record. 
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e. Since a complete flow record was not available for all monitoring stations, rainfall
runoff regression models were developed by correlating actual rainfall data from the 
Tustin-Irvine Ranch precipitation station to actual flow data at the three selected 
monitoring stations (Figure 2). The regression models were used to predict flow 
rates for the periods of no record. 

f. The daily flow record for the wet season (October I - March 31) were scanned for 
and precluded data from days on which the mean daily flow rate in San Diego Creek 
at Campus Drive (Station 10) exceeded 50 cubic feet per second (cfs) (as a result of 
precipitation) per the TMDL criteria. Nutrient data from days exceeding the flow 
rate criteriawere omitted from the analysis provided here. 

g. Daily flow rates were converted to average monthly flow rates. 

h. Average monthly flow rates in cfs were converted into flow volumes in acre-feet for 
individual months in the wet (October I to March 31) and dry (April I to September 
30) seasons as well as the total year for the entire period of record. 

1. Runoffvohimes from step h were converted from acre-in to liters using the 
conversion factor: I acre-feet= 1,233,480 liters. Total volume of runoff was 
computed for the wet and dry seasons as well as the entire year for the period of 
record. 

J. Natural log of nutrient data (from Step b), were calculated. 

k. Mean (µ) and variance (s2) of natural logs obtained from Step j were computed from 
the following equations: 

s2 = In (1 + CV2
) 

CV=SD/m 

SD= 
(nL EMC2 -(L EMc)2) 

(n(n-1)) 
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Where: xis the natural log of nutrient data from Step b. 
EMC represents the event mean concentrations ( or nutrient data from Step b ). 
n is the number of data points (x). 
CV is the coefficient of variation. 
SD is the standard deviation. 
m is the mean of nutrient data from Step b. 

I. Expected value a (also known as mean of the concentrations) was computed using 
the following formula: 

( .,·') µ+-
2 

a=e 

m. Upper and lower confidence limits Xh; and x,0 were computed fromµ, s, and 
standardized normal deviate, z, were computed using the equation: 

X = e (µ+l-zs) 

The value of z corresponds to a given probability of exceedence, which can be 
converted to a confidence level. For a confidence level of90%, the z value 
corresponding to 0.90 is 1.28 (obtained from a standard normal distribution table). 

n. To obtain expected nutrient load, in the period of interest (season or year), the 
expected value (mean of the concentrations) from Step 1 was multiplied by the runoff 
volume obtained from Step i. Expected nutrient loads were converted to pounds 
(lbs) using the conversion factor of I mg= 0.0000022 lbs. 

o. Step n was repeated to obtain the 90% confidence limits for expected nutrient load in 
the period of interest, substituting the confidence limits from Step m for the expected 
value. 

p. Total nitrogen (TN) load was calculated as the sum of nitrate (N03 as N) and total 
kjeldahl nitrogen (TKN) loads. Few measurements of ortho-phosphates indicated 
very minimal concentrations; thus, total phosphorous (TP) load was calculated as the 
total phosphate (P04 as P) load only. 

5.3 Computed Nutrient Loads 

Annual nutrient loads are influenced by the spatial and temporal rainfall pattern, 
watershed area, and the distribution of land uses within the watershed. A nutrient load is 
computed by multiplying the flow rate by a nutrient concentration (see Section 5.2). In 
particular, the type of land use has significant influence on the nutrient loads. The goal of 
the investigation was to estimate the annual and seasonal loads of nutrients to the Upper 
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Newport Bay/San Diego Creek to compare with TMDL objectives, as well as to observe 
historical and spatial patterns of the loads in the watershed. 

5.3.1 Historical Loads 

This section provides a general overview of wet season, dry season, and total annual 
nutrient loads over the entire period of record at the three selected monitoring stations. 
Tables 8 through 10 summarize the computed historical nutrient loads. The 1998-99 data 
(the most recent nutrient data) is compared with the phased TMDL objectives, for the 
years 2002, 2007, and 2012. Figures 3 through 14 depict the historical nitrogen and 
phosphorous loads at the three stations as well as a comparison with the TMDL 
numerical objectives. Tables 11 through 13, provide a summary of total expected, and 
the 90% confidence upper and lower limits of total nitrogen and phosphorous loads for 
the three monitoring stations. The following is a brief summary of findings for each of 
the selected monitoring stations. 

San Diego Creek at Culver (Monitoring Station 11) 

The historical wet season nitrogen loads at this station indicate many spikes and no 
recognizable trend over the years examined. However, the dry season and total annual 
loads indicate a very gradual increasing trend until 1997-98 and then lowering in 1998-
99. All computed loads except for dry season nitrogen load in 1997-98 are significantly 
below the year 2002, 2007 and 2012 TMDL goals for the Newport Bay Watershed. 

No general trends were observed in the wet season, dry season, and total annual 
phosphorous loads computed for San Diego Creek at Culver. A spike in phosphorous 
loads is observed in 1991-92 and then a general decreasing trend until a second spike in 
1997-98. Loads in 1998-99 were reduced substantially. It should be noted that years 
with higher vol urn es of fl ow correspond to much higher phosphorous loads. This 
validates that the predominant form of phosphorous is particulate which is transported 
through the watershed in proportion to the flow rate and volume. The computed 1998-99 
loads are significantly below 2002 and 2007 TMDL objectives for the Newport Bay 
Watershed. 

San Diego Creek at Campus (Monitoring Station 10) 

This station has the longest nitrogen record among all monitoring stations in the 
watershed. Wet season, dry season, and annual nitrogen loads were computed from 
1977-78 to 1998-99. The wet season loads indicate a slightly reducing trend with peaks 
observed in 1977-78, 1982-83, 1985-86 and 1994-95. All computed total nitrogen loads 
are above the 2012 TMDL objective. A lowering trend with loads approaching the 
TMDLs is observed for the period after 1995-96. The computed dry season total nitrogen 
and nitrate loads are mostly above the year 2002 and 2007 TMDL objectives. However, 
a general lowering trend is observed and the computed total nitrogen load in 1998-99 
approaches 2007 TMDL objective and is below the 2002 limit. The computed total 

N-23 

0012703



annual loads exhibit a generally decreasing trend. The computed total annual loads are 
mostly above the 2012 TMDL objective with values nearing the objective in 1998-99. 

For this station, phosphorous loads were computed for the period 1977-78 to 1998-99 
(the longest record available in the watershed). Except for spikes in 1977-78, 1985-86, 
1992-93, 1994-95, and 1997-98, the computed loads are below the 2002 TMDL 
objective. It should be noted that years with high loads correspond to years with high 
flow volumes caused by large storm events 

Peters Canyon Channel at Barranca Parkway (Monitoring Station 8) 

Total nitrogen wet season loads computed for the period between 1985-86 to 1998-99, 
exhibit a very slight lowering trend. Peaks are observed in 1992-93 and 1996-97. The 
computed total nitrogen loads are mostly above the 2012 TMDL objective. However, 
values computed for year 1998-99 are below the objective. The dry season loads show 
fluctuations, with values exceeding the 2002 TMDL objective for the period prior to 
1990-91 and the period after 1996-97. The computed values for the period before 1991-
92 and after 1996-97 exceed the 2007 TMDL objective. The total annual nitrogen loads 
do not exhibit any trends, however a general lowering trend is observed for the period 
following 1996-97. 

The computed phosphorous loads from the year 1985-86 to 1998-99 indicate a very 
general decreasing trend in the wet season, dry season, and total annual loads. As was the 
case with the other monitoring stations, years with higher flow volumes exhibited higher 
phosphorous loads. All computed loads, except for total loads in 1985-86, are below 
2002 and 2007 TMDL objectives. 

5.3.2 Comparison of Total Nutrient Loads at the Three Selected Monitoring Stations 

Table 14 presents a comparison of total nitrogen and phosphorous loads at the three 
selected monitoring stations for all the years of analysis presented in this report. As 
expected, San Diego Creek at Campus, which is the most downstream station in the 
watershed showed the highest phosphorous and nitrogen loads throughout the record. 
Phosphorous and nitrogen loads in San Diego Creek at Culver were much lower than 
loads from Peters Canyon Channel at Barranca. Thus, it can be concluded that Peters 
Canyon Watershed is a significant contributor of nutrient loads in the watershed. 

The probable main sources of nutrient loads in the Peters Canyon Watershed could be the 
three commercial nurseries, tail water from the irrigation of agricultural crops and ground 
water. The Regional Board has recommended changes to the waste discharge 
requirements for these nurseries, and compliance should cause substantial reduction of 
nutrient loads in the future. Implementation of enhanced irrigation conservation 
programs will be advantageous in reducing contributing loads from these operations. 
Continued implementation of the management programs in the three nurseries will aid in 
further reduction of total nutrient loads in the Peters Canyon Watershed. 
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5.3.3 Comparison of Current (1998-99) Urban Runoff Nitrogen Loads with the Phased 
Regional Board TMDL Objectives 

This section provides a brief comparison of the current ( 1998-99) nitrogen loads with the 
Regional Board TMDLs established for years 2002, 2007 and 2012. These loads were 
calculated from measured nutrient concentrations at the three selected monitoring stations 
and include total nitrogen loads from all sources within the watershed. The urban runoff 
shares of the total computed loads in 1998-1999 were estimated using the percentages 
presented in Table 1 (ratio of urban runoff to total load allocation). 

Table 15 provides a comparison of 1998-1999 wet season, dry season and total annual 
nitrogen loads from urban runoff with TMDL objectives for the years 2002, 2007 and 
2012. As it can be seen, all computed urban runoff nitrogen loads, except for dry season 
loads in Peters Canyon Channel at Barranca (Station 8), are below the year 2002 TMDL 
limits established for the Newport Bay Watershed/San Diego Creek (Reach 1 ). The 
estimated dry season nitrogen load in Peters Canyon Channel at Barranca is slightly (less 
than three percent) above the TMDL limit. The 1998-99 dry season nitrogen loads in San 
Diego Creek at Campus (Station 10) is about 28 percent above and in Peters Canyon at 
Barranca (Station 8) about 42 percent above the year 2007 TMDL limits. In the year 
2012, wet season, dry season and annual loads in San Diego Creek at Campus (Station 
10) would be about 11, 28, and 18 percent above the TMDL targets, respectively. Dry 
season and annual nitrogen loads in Peters Canyon Channel at Barranca (Station 8) would 
be about 42 and 19 percent above the TMDL limits in the year 2012. 

As indicated above, the urban runoff nutrient loads presented in this section are only 
estimated figures. The estimations were performed due to lack of better source specific 
nutrient data from urban runoff in the San Diego Creek Watershed and/or similar 
watersheds in the area. Thus, the results presented shall be treated as general information 
only and are not to be used in planning and design ofBMPs. It is recommended that as 
part of future monitoring efforts, a commitment be made to characterize nutrient loads 
from specific sources including urban runoff. Special studies are recommended to better 
quantify nutrient loads from various sources including urban runoff in the watershed (see 
Section 6). The nutrient loads presented here shall be reevaluated upon completion of 
these focused studies and with a better definition of urban runoff nutrient loads within the 
watershed. 
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Table 8 
Summary of Nutrient Expected Values and Loads for Station 11-San Diego Creek at Culver 

wet Season D Season 
Year Vol. (t:10') 

Oct-Se wlstorm NIO storm" 

77 · 78 11.653 19,7(',5 4.500 
78 - 79 li,009 9,826 3,323 
79 -80 1~352 ffJ,289 :.l,95!, 
iliJ -8i 3,850 4Ji0 2,592 
81 - 82 5.0131 ?, 1~'6 4.028 
82 · 83 14,031 11,112 4,766 

4,7Dc! :.94f 
6,074 3,132 

83 · 84 .\?20 
64 - 65 4,884 
85 · 86 7,041 9,184 4,141 
86 - 87 2,109' 3,131. 2,672 

.4,463 3,157 
4,610 2,681 
3,1'.:! 2,336 

87 -88 3,098 
88-89 3,710 
89-90 2,(113 
90 - 91 6,867 7,440 2,833 
91 · 92 13,777 1 334 75 1 14,524 2,835 

1 27,643 4.351 
1 4_g,;ig 2;664 

92 - 93 25,949 1 273 62 
93 -94 :i.ooa, 2 281 63 
94 · 95 18,907 ~ lli ~ 2 ll2 6 58 1 20,416 4.757 
95 · 96 8,112 1 394; 87 1 94 2 26 1 8,827 2.002 

2 40 
27 100 

0 13,019 2.817 
2 .39,9~i4 6,133 

96 • 97 12,224• 2 207 47 1 55. 
97. 98 36,224: 2 . 329' 74 2 91. 
98 · 99 4,454; 44 2 248 56 1 69 4 95 1 6,lflJ 3.820 

Key: 
;:;\Nutrient Data not Available 
•:Excluding nutrient readings from days on which flows resulting from precipitation exceeded 25 cfs (approximate flow on days for which ffow at Slation 10 exceeded 50 cfs _according lo regression analysis) 

-;Flows used_fo_r ~I season Nitrogen loads 
-;Flows used for wet season Phosphorus loads and all dry sea~on loads 

:?64 Flow ~l.~~_e5: ~~_fi"."a_t~d _ ba_sed __ on __ rainfall regressio.n 
42 ;No daily flow dala available to exclude storm readings 

• 

447 
447' 
456: 
ill 
493 
.376' 

1,os2' 
649' 

Annual 

':'<; '.-'::~::;;,': ;:,;, 
101 1 8 109 547 178 
101 2 11 112 342 112 
103 1 12 115 30 10 
1l!1 2 ~; Jjll 117 38 
1,11' 1 9· 120 50 16 
85 2 10' 95· 64, 21 

238 4 43: 201 · 278' 91 
147 1 11' 164 19' 6 

0012706



Table 9 
Summary of Nutrient Expected Values and Loads for Station 10-San Diego Creek at Campus 

Wet Season D Season Annual 
Year Vol. (l•fcf) Expected Value (mg/1..) Loads (HDJ lbs) Vol (L'lo') Expected Valu_e (mgf!-) Lo.ads (HD) lbs) Vol. (t:1Cf) Loads (100) lbs) 

wfslorm wloslonn" NOJ' ...,. TKN' P04 NOJ' OOJas N' ...,. ""' IN' P04 P04asP WI storm 'wlo sl~III" NOJ ..., TKN P04 NOJ OOJas N ..., 
""' TN P04 P04 asP wlslorm wloslorm" NOJ' NOJ &SN' .... ""'' TN' P04 P04as P 

77 - 78 60,666 12,674 132 6 13 • 3,683 832 162 375 1,200 493 i61 13",4)9 10,249 70 1 • • 2,(133 '66 23, 127 593; 110 36 74,086 22,923 5,745 1,297 )85 5(i'j" 603 197 
78 · 79 34,086 11,471 59 0 3 2 1,497 338 a: 69 407 "' ,o 11,UB 11,428 '" 1 3· 2 1,218 275 20 77 352 " 14 45,514 22,099 2,715 613" 2B 146 167~ 54 
79 · 80 ,fi).311 12.i.13 52 u J 2 Lli!iJ JZli a 1L !.52 175 57 "l.563 7.~'i.S3 00 1 • 4 1,336 302 16 73 374: 59 19 56,874 2,J311 2m llZt 2!i .l!l! ,,. 76 
00-81 :t1.JfJ ,;J_tj::!} l2 1 5 2 iW 2!lJ lli 111!' JUD 69 23 7.4:,'i}: i',4:l') 101. 2 4 3 1.f/57 37' 30 61 435: 49 16 2'.5,857 11.063 oLl&Z fil (ill 165 110 3B 
81 • 82 24,5::1 ::,639 JZ: u J 3 i!ll! lli J.tl 1L m, 1B7 61 ;0,:.'.?.?j l,•,,1)1 IIB' 3 4 2 2,650 59B 73 B2 681: 46 15 34,741 ~~.6'.:(,< J.5lll! lill[ 1M 1W 233 76 
82-83 61,043 13,461 76' 2 • 1 2,252 509· 46 12( 633 192 63 19,934! 14,51:1:i 59: 2 5 I 3,047 6BB 11· . 199. BB7 46 15 80,977 28,047 ~.299 1,197 123 323 23B 78 
83,84 21.527 13,500 40! 1 2 I 1,209 273 33 47: 320' 56 1B 12,459' 12,207 63' 2 4 3 1,715 367 45 104 491 69 23 33,985 25.7W 2,924 660 79 150 125 " 84 .55 24.845 14.573 56' I I 2 1,782 402 21 32: 434: 94 31 12,074' 12,019 117 4 4 3 3,103 701 100 106 007 B5 2B 36,919 26,591 4,884 1,103' 120 13B 179 5B 
B5 ... 20)90 14,637 13B I 3 5 4,444 1,004 25 111: 1,115 339 111 14,267' 12,352 .. 1 1 6 1,381 312 16 41 353 105 60 42,557 26,909 5,826 1,315 41 152 524 171 
Eli· 87 15,132 10,653 7B I 2 4 1,832 414 16 "'' 452 123 40 9~46 "·""' 130 I 2 • 2,f.a7 504 14 32 616 B4 27 24,178 19,642 4,419 990· 30 70 207 67 
87 ·88 15,505 8,007 53 0 I 3 ~.~ m 3 21 255 BB 29 IQ.SJ? 8,478 129; 6 5 5 ~)13 703 133 110 B13 126 41 26,444 17,345 4,148 93,: 137 131 214 70 
BB-B9 17,000 8,037 B6 2 3 2 1,520 343 4( 56 399 6B 22 B;,65 9,~3 115 3 4" 4 2,D95 "' 57 BO 553; 64 21 25,ju 17,390 3,616 816: 101 135 faf"' 

" 09-90 15,763 10,118 64 0 I 4 1,425 322 7· " 346 13B .. 7 ,5B9 8,179 64 1 1, 2 1/Eil 246 16 21 267 27 9 23,432 IB,296 ?,513 . f,67! 2i 46 j53' 53 
~·91 29,642 7,466 ' ~.~~9 5,439 12: 0 f 5 B72 197 1 16 21i 5B 19 35,11,0, 12,905 

2,403. 
,·:·.- '.i::r:\c-~' Ct'JX 

91 -92 40.275 8,219 2 399 9 13 413 164 54 5,133 '·"" 56 0 I 1 634 "' 3 15 158: 10 3 45,400 13,091 543 12 2B 174 l;; 
92-93 69,113 9,991 • 314 5 23 337 629 205 11,152 7,20'J. 65 0 1 1 1.504 36B 7 25 3831 16 5 00,265 17,194 2,975 672 II 40 645 211 
93-94 18,064 7,207 2 235 3 20 254 " 24 6,531 6,019 66 0 I 1 951 215 16 231' 14 4 24,595 13.227 1,990 449 7 36 BB 29 
94 -95 65,458 10,s.m 2 540 6 15 563/ 300 9B 10,458 B,336 49 0 I I 1,135 256 31 207 19 6 75,916 IB,976 3,560 004; 12 46 319: 104 
95 96 22,364 8,109 2 314 5 17 331: 110 36 6;iai 5,965 59· 0 i I B14 1B4 15 199 9 3 28,646 14,073 2,206 498: 7 32 119 39 
96, 97 32,761 9,078 3 2IB '" " 259 211 69 5,924: 5,382 0 2, 602 136 30 166 14 4 30,685 ,~.¢1 1,567 354: 21 71 224 73 
97 .96 97,641 12,fHl. 4 1B6 9 56 242 921 300 1:l,[191 8,611-1 0 2 1.4'1'5 319 70 :i9j 27 9 111,f,1? ?.1,f,,JI 2,239 506 11 126 940 309 
90-99 12,670 6;>'.JI I 132' 4 31 162 2B 9 7,03-3 0 2 596 157 35 193 13 4 2'1 ~) 13){l9 1 2B9 9 66 " 13 

Key: 

-:Flows used forwel season Ni1rogen loads 

.._i Flows used for wel season Phosphorus loads and all dry season loads 

?64 Flow volumes esli.l!la!_ed. ~ased on ~ainfall regression · 

12. )No daily flow data available lo exclude storm readings 

N-27 
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Table 10 
Summary of Nutrient Expected Values and Loads for Station 8-Peters Canyon Channel at Barranca 

Year 

77 - 78 
78- 79 
79-00 
B0-81 
81-82 
82-83 
83- 84 
84 - 85 
85-86 
86 -87 
87 -88 
88-89 
89-00 
00-91 
91 -92 
92-93 
93- 94 
94 · 95 
95-96 
96-97 
97-98 
98 -99 

Vol (L:tef) 
whtorm w/o :storm" 

27, 14? 
1J.43:' 
:'J,f,11 

l,9<i0 
9,fJ1.! 

13,5Hi 
7,112 
9.046 

11,372 
7,123 
a,rn 
8,531 
6_08; 

11,(!"6 
15,000 
31,624 

8,3-31 
22,401 

7,lfil 
12 :,25 
:E,643 
6148 

·">:Nu1.rier1~D_alan_olAvailable_ _ _ _ , __ ... ' ..... ... .. __ . . .. .... . .... ... . ..... 
1 

..... , ...... -·----. ____ ... J ........ . 

•;Excludirig iiuin8nt readings from days on ~ich nows resulting from precipitalion exceeded 25 cfs (approxirr,ate flow for days on whi~h flows exceeded 51? cfs al Slalion 10 aci:ording lo regression analysis) 

-,flows used for wet season Nitrogen loads · 
-:Flows used for wet season Phosphorus loads and all d_ry season loads 

2M Flow volume_s_ estin1a.t~dJa.~.E!.~. t?ll. r.~!.rt.r!l.11. r_egres_sion 
11 ·No daily flow data available to exclude storm readings 

-

Vol (L•1o') 
w/o:storm 

Annual 
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Figure3 
Wet Season Nitrogen Loads Station 11-San Diego Creek at Culver 
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Figure 4 
Dry Season Nitrogen Loads Station 11-San Diego Creek at Culver 
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Figure 5 
Annual Nitrogen Loads Station 11-San Diego Creek at Culver 
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Figure 6 
Total Phosphorus Loads Station 11-San Diego Creek at Culver 
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Figure 7 
Wet Season Nitrogen Loads Station 10-San Diego Creek at Campus 
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Figure 8 
Dry Season Nitrogen Loads Station 10-San Diego Creek at Campus 
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Figure9 
Annual Nitrogen Loads Station 10-San Diego Creek at Campus 
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Figure 10 
Total Phosphorus Loads Station 10-San Diego Creek at Campus 
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Figure 11 
Wet Season Nitrogen Loads Station 8 - Peters Canyon Channel at Barranca 
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Figure 12 
Dry Season Nitrogen Loads Station 8 -Peters Canyon Channel at Barranca 
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Figure 13 
Annual Nitrogen Loads Station 8 -Peters Canyon Channel at Barranca 
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Figure 14 
Total Phosphorous Loads Station 8 -Peters Canyon Channel at Barranca 
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Table 11 
90% Confidence Limit Total Nitrogen and Total Phosphorus Loads at Station 11-San Diego Creek at Culver 

Loads (1,000 lbs)" 

Year 

77 - 78 

78- 79 

79-80 

80-81 

81 -82 

82-83 

83- 84 

84-85 

85-86 

86-87 

87 - BB 

88-89 

89- 90 

90-91 

91 -92 82 31 149 178 39 

92-93 69 27 125 110 29 

93-94 70 31 120 9 2 

94-95 82 21 166 37 10 

95- 96 94 46 153 15 4 

96- 97 55 19 103 21 7 

97 - 98 91 41 155 89 26 

98- 99 69 36 111 5 

K~y 
?\!,\ Nutrient Data not Available 

373 27 17 

222 43 31 

19 45 21 

75 58 38 

30 26 26 

39 40 27 

176 190 72 

10 95 72 

Dry Season 

56 

75 

81 

47 

47 

298 

104 

Total Phosphorus"' 
90% lo : 90% hi 

0.6 0.2 1.2 

1.1 0.5 2.0 

0.9 0.1 2.0 

1.2 0.5 4.6 

1.0 0.1 0.2 

0.1 0.2 0.5 

1.5 0.5 3.5 

1.1 0.3 2.6 

• Event Mean Concentration used after 1994 for load calculating for qualified storm events 

... exp: Expected Value 

.. 90% lo: Lower 90% Confidence Limit 

.. :90% hi: Upper 90% ConfidenceLimit 

... expected value equal to single data point - confidence limits not computed 

N-41 

109 49 187 178 39 

112 58 180 112 30 

115 52 195 10 2 

140 59 247 38 10 

120 73 199 16 4 

95 47 150 21 7 

281 113 453 91 26 

164 108 214 6 2 

374 

224 

21 

79 

30 

40 

179 

13 

0012721



Table 12 
90% Confidence Limit Total Nitrogen and Total Phosphorus Loads at Station 10-San Diego Creek at Campus 

Loads (1,000 lbs)* 

Year Wet Season Dry Season 

Total Nitrogen- Total Phosphorus"" Total Nitrogen- Total Phosphorus"" 
exp 90% lo l 90% hi exp 90%10 90%hl exp 90% lo ' 90% hi exp : 90% lo : 90% hi 

: 77. 78 1206 552 2034 161 32 342 593 593 1029 36 36 75 

. 78 - 79 407 200 664 40 7 88 352 133 639 14 4 29 

79 · 80 452 150 688 57 14 108 374 374 471 19 19 37 

80 · 81 308 158 491 23 4 49 435 231 685 16 7 27 

81 · 82 292 129 500 61 25 108 681 470 930 15 6 27 

82. 83 633 279 1085 63 30 104 887 377 1544 15 7 24 

83 · 84 320 100 617 18 4 38 491 233 825 23 13 35 

84. 85 434 129 849 31 9 60 807 : .. ·· •,L: 

~ .. 
,Ii[]~}; 28 

.... ' ,;..;;>c,s,Ci 
''' 

85- 86 1115 220 2378 111 67 163 353 .... ·.· :': :\; 60 ~·i:\,: 1.:;:;': :: 
• 86-87 452 205 764 40 14 75 616 ·.,,,c ,;:?, '·"· , .. ,, .. ,. 27 ... ,;:u, 

' 

87 - 88 255 164 361 29 12 51 813 478 1215 41 30 54 

88 - 89 399 192 660 22 18 27 553 373 761 21 14 29 

89 - 90 346 346 346 44 20 75 267 201 343 9 8 10 
:/,;:,, I ".? .'> :i ,,., <<''§>'; ::.,)~/}ii; :i~ .\:,)f.:_, 90 - 91 ... ' 213 125 320 19 2 43 

91 · 92 413 316 519 54 46 62 158 112 211 3 2 5 

92 · 93 337 239 448 205 55 411 383 279 499 5 2 9 

93 · 94 254 156 370 24 7 47 231 163 307 4 3 7 

94 · 95 563 303 880 98 13 219 287 210 373 6 3 10 

95. 96 331 297 368 36 5 80 199 112 304 3 2 4 

96 · 97 259 115 442 69 10 153 166 80 273 4 2 8 

97 · 98 242 122 390 300 87 593 390 200 624 9 3 17 

: 98-99 162 81 264 9 2 19 193 107 297 4 2 7 

i 
Key: 

.. '·· Nutrient Data not Available · 

*'Event M~an Concentration used after 1997 for load ca.lculation for qualified storm events 

e 

.. exp: Expected Value 

.. 90% lo: Lower 90% Confidence Limit 

**,90'*> hi: Upper 90% ConfidenceU.rnit . 
... expected value equal to single ~at~ point · confidence limitsnot con,puted 

• 

Total Annual 

Total Nitrogen- Total Phosphorus"" 
exp 90%10 90%hl exp 90%10 90%hl 

1799 1144 3063 197 68 417 

759 333 1303 54 11 116 

826 524 1160 76 34 145 

743 389 1176 38 11 76 

972 599 1430 76 31 135 

1520 657 2629 78 37 128 

810 333 1442 41 17 72 

1241 ·" I)"' :<:.'C!/ 58 -~:;'.~)~(~~ .. "'''" 
1468 f•u ,!?, 1"••.?••· 171 u•/\:,: "(.'>';: 

I .. ~, >i) ... : :);' ii,:,;!;:+· ' 1068 67 ' 

1067 641 1575 70 41 105 

952 565 1421 43 32 56 

613 547 689 53 28 85 

/'i·• " ' ' .: ·•:;! ::-;.;:':·. ',•,;;; 

,' ' )EI,.T "' ' .i.i'.'. ., 

571 428 731 57 48 67 

720 518 946 211 58 421 

485 319 677 29 10 53 

850 513 1254 104 16 229 

530 408 672 39 7 83 

424 195 715 73 11 161 

632 322 1015 309 90 609 

355 187 560 13 4 26 

e 
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Table 13 
90% Confidence Limit Total Nitrogen and Total Phosphorus Loads at Station 8-Peters Canyon Channel at Barranca 

Loads (1,000 lbs)" 

115 68 171 2 

252 148 375 17 12 129 141 62 241 2 3 392 210 616 19 12 132 

85 32 153 21 2 36 90 43 148 5 11 174 75 302 26 3 47 

94 -95 148 94 211 6 10 28 141 98 190 2 4 289 192 402 8 11 31 

95- 98 140 89 230 8 2 14 152 94 221 3 5 292 163 451 11 3 19 

98-97 282 110 459 12 5 35 168 126 217 4 2 7 430 238 876 18 8 42 

97 -98 161 70 279 23 29 247 262 186 348 4 2 6 423 256 627 26 31 252 

98-99 141 59 244 20 4 21 214 141 298 3 2 5 356 201 542 23 5 25 

Key: 

')Nutrient Data not Available 
*:Event Mean Concentration used after 1994 for load calculations for qualified storm events 

- exp: Expected Value 
"* 90% lo : Lower 90% Confidence Limit 

- 90% hi: : Upper 90% Confidence Limit 
- expected value equal to single data point - confidence limits not computed 
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Table 14 
Comparison of Nutrient Loads at the Three Selected Monitoring Stations 

Loads (1000 lbs) 
Station 11: San Diego Creek Culver Station 10: San Diego Creek@ Campus Station 8: Peters Canyon Ch. @ Barranca 

Wet Season Dry Season Total Annual Wet Season 

TN 
1206 

407 

452 

308 

292 

633 

320 

434 

1115 

452 

255 

TP 

161 

40 

57 

23 

61 

63 

18 

31 

111 

40 

29 

Dry Season 

TN TP 

593 36 

352 14 

374 19 

435 16 

681 15 

887 15 

491 23 

807 28 

353 60 

616 27 

813 41 

553 21 

267 9 

213 19 

Total Annual Wet Season Dry Season Total Annual 

TN 

1799 

759 

826 

743 

972 

1520 

810 

1241 

1468 

1068 

1067 

TP TN TP TN TP TN TP 

91 - 92 l---8.:..:2:+--..C.17CC8-l---'2"-7-j----'--f---1_0_9 -f-------'1_78"-t-__ 4_13-t-__ 54 ___ 15_8 ___ 3-l-_5_7_1 ___ 5_7-f--_1_4_4 +----3_7 +--1_15"-t-__ 2 __ ..=26.:..:0-i-__ 3.:..:9-I 

92 - 93 1---.:..:69-+ __ 11_0-+-__ 4_3+---+--1_1_2+-_1_1_2 +-_3_37-+ __ 2_05-+ __ 38_3-i---5-i-__ 12_0;-_2_1_1 __ 2_5_2+-__ 1_1 +-_1_41-+ __ 2-+ __ 3_92-+ __ 1_9-1 

93-941--_.:..:70:+---=9+ __ 4:::5+--'-+--1--'-1;;;__5+---'-10=+--=2;;;__54'-+--=-24'-+_..=23.:..:1+------'4+--"48:..:;5-t---"2;;;__9+---"8;;;__5+---=2.:...1+--;;;__90=-+------'5=-+--'-1'--74:..+--2::.:6:....i 

94-95 __ 8::::2:+-__ 3:..:7-+-_....:5:..::8+---'-+--1'--'4-'-0+---=38-+---"5-'-63-+-----'-'98'-+--'-28_7-+----'6-+--8.:..:5:..::0+--1....:0..:.4+--1'--'4-'-8+-----'-6+---'1-'-41-+----'2'-+--=2.:..:89'-+---'8-I 

95 - 96 1---9;:_4:+-__ 1....:5-+-_....:2:..:;6+---'-+--1_2_0 +---'-16-+-__ 3_31-+ __ 36-+ __ 19_9-+--3-+--"'53_o;-__ 3_9+-_1_4.:...o+-__ a +---'1""'52-+---3:+---=2.:..:92:+---1"'1-1 

96 - 97 1---5.:..:5:+---'2'"'1-+-__ 4_0+---o+-__ 9_5+-__ 21-+ __ 2_59-+ __ 69-+ __ 16_6-+--4-i-_4_2_4;-__ 7_3 __ 2_6_2+-__ 1_2 +--1_6a-+--4-+ __ 4_30-+ __ 1_6-1 

97 - 98 1---9::.:1+_....:8:::9+_1.:..:9:::0+--=-2-t-----'2:::8.:...1 +----'-91'-+--=2'-"42:.+--=3.:..:00+--=39.:..:0+----'9+-6.:..:3:::2+-3:..:0;;;__9+-_1c;;6.:...1 +---=23:.+--=2:;;;62=-+--4+_....:42::.:3+_....:2::.:6:....i 

98-99 69 5 95 164 6 162 9 193 4 355 13 141 20 214 3 356 23 

'c '.' Nutrient Data not Available 

• 
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e 

e 

Table 15 
Comparison of 1998-99 Estimate Urban Runoff Total Nitrogen Loads with the 

Regional Board Phased TMDLs (in pounds) 

San Diego Creek @ San Diego Creek @ Peters Canyon Channel 
Culver (Station 11) Campus (Station 10) @ Barranca (Station 8) 

Wet Dry Annual Wet Dry Annual Wet Dry Annual 
Season Season Season Season Season Season 

1998-99 
Total Nitrogen 69,000 95,000 164,000 162,000 193,000 355,000 141,000 214,000 356,000 
All Sources 

Total Nitrogen 
from Urban - 9,500 - - 19,300 - - 21,400 -
Runoff (2002 
proration)* 

2002TMDL 
Objectives for - 20,785 - - 20,785 - - 20,785 -
Urban Runoff 

% Below(-) or 
Above(+) 2002 -54 - - -7 - - +3 
TMDL 
Objectives 

Total Nitrogen 
for Urban - 10,450 - - 21,230 - - 23,540 -
Runoff(2007 
proration)* 

2007TMDL 
Objectives - 16,628 - - 16,628 - - 16,628 -
for Urban 
Runoff 

% Below(-) or 
Above(+) 2007 - -37 - - +28 - - +42 -
TMDL 
Objectives 

Total Nitrogen 
from Urban 26,220 10,450 39,360 61,560 21,230 85,200 53,580 23,540 85,440 
Runoff(2012 
proration)* 

2012 TMDL 
Objectives for 55,442 16,628 72,070 55,442 16,628 72,070 55,442 16,628 72,070 
Urban Runoff 

% Below(-) or 
Above(+) 2012 -53 -37 -45 + 11 +28 +18 -3 +42 +19 
TMDL 
obiectives 

* Values estimated usmg percent of urban runoffTMDL to total TMDL from all sources, as presented m 
Table I. Future focused studies will refine these estimates. 
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6. Recommended BMP Programs 

This section of the report includes a general investigation and discussion of appropriate 
nutrient control BMPs, which may be applicable to the urban environment within the San 
Diego Creek Watershed. An estimate of current urban runoff nutrient loads within the 
watershed and comparisons with the TMDL limits were presented in Section 5. The 
following presents a very brief overview of the results presented in Section 5 followed by 
a general discussion of suggestions for future efforts and recommended BMPs. 

The current (1998-99) estimated urban runoff nutrient loads at the three selected 
monitoring stations are below the year 2002 TMDL limits established for the Newport 
Bay Watershed/San Diego Creek (Reach 1 ), except for the dry season nitrogen load in 
Peters Canyon Channel at Barranca (Station 8) which is slightly (less than 3 percent) 
above the TMDL limit (see Section 5). In the year 2007, the current urban runoff 
nitrogen loads would be below objectives except for dry season total nitrogen loads at 
San Diego Creek at Campus (Station 10) and Peters Canyon Channel at Barranca (Station 
8). By 2012, the current estimated nitrogen loads at San Diego Creek at Culver (Station 
11) would be below the TMDL objectives. However, all computed loads in San Diego 
Creek at Campus (Station 10) and the dry season, and annual loads in Peters Canyon 
Channel at Barranca (Station 8) would be above the 2012 limits. Also, the computed 
1998-99 phosphorous loads are all below the phased TMDL limits. 

As mentioned in Section 5, the urban nutrient loads presented in this report were 
estimated due to lack of urban runoff nutrient data in this watershed. Thus, the main 
recommendation presented in this section is to supplement future monitoring efforts with 
specific source monitoring studies to better quantify nutrient loads from various sources 
including urban runoff. Special studies are recommended to be designed and 
implemented to identify and compare nutrient loads from urban runoff and other sources 
within the watershed (see Section 6.2.1). With more precise determination of urban 
runoff nutrient loads, a better evaluation of the TMDL criteria could be made. At that 
time, a detail of specific BMPs targeted to achieve the phased TMDL limits and a plan 
for their implementation could be presented. In addition, it is recommended that pilot 
studies be conducted to test effectiveness of special BMPs in reducing nutrient loads 
from urban sources (see Section 6.2.2). Upon completion of these focused studies, ifit is 
found that special BMPs are in fact needed for compliance with TMDLs and the results 
of the pilot studies indicate that these BMPs are effective in achieving the targeted golas, 
the proposed BMPs shall be implemented throughout the watershed. At that time, the 
County in conjunction with the watershed cities shall evaluate these BMPs and provide a 
plan and schedule for their implementation. Examples may include making 
recommendations for special BMPs implemented as part of new development and/or 
redevelopment projects, new BMPs which may be incorporated by cities in addition to 
their current programs (see Section 4), and possible retrofit opportunities within the 
watershed which may be available as part of cooperative projects with entities such as the 
U.S. Army Corps of Engineers. 
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Since the current estimated loads are all below or very near the 2002 TMDL objectives, it 
can be assumed that the existing controls and BMPs are beginning to be effective in 
controlling nutrient loads in the watershed. For this reason, the main BMPs recommended 
in this report include continuations of the successful programs in place in the watershed. 
Many of the existing BMPs are non-structural measures that have been implemented in 
the past 5-10 years (See Section 4). With non-structural controls it typically takes over S
I O years to observe any improvements. It is anticipated that with further implementation 
of the existing controls, additional nutrient reduction will be achieved. It is reasonable to 
assume that, with minor program revisions, complete compliance will be achieved by 
years 2007 and 2012. 

A detailed review ofrelevant BMPs used nationwide was provided in the Newport Bay 
Urban Nutrient TMDL Technical report (7). The evaluation included both structural and 
non-structural BMPs. Information such as BMP description, limitations, benefits, 
pollutant removal efficiency (based on actual monitoring data), capital costs, and O&M 
costs were presented. The detailed information provided was intended to familiarize the 
reader with current nationwide practices as well as pilot studies being conducted in 
evaluating Best Management Practices (BMPs ). This level of assessment was necessary 
before recommendation for future improvements could be made. 

The work under this task includes a further evaluation of the BMPs with respect to the 
objectives of the TMDL compliance program and making recommendation for applicable 
BMPs. The criteria used in selection of the BMPs recommended in this section included: 
TMDL and percent load reduction objectives, nutrient attenuation and lifecycle costs, as 
well as area requirements for instituting new BMPs. As part of future focused studies 
two structural BMPs are recommended for further investigation. In addition, pilot studies 
are proposed to investigate urban nutrient load contributions. The investigation provided 
here includes general recommendations for the future BMP programs as well as an 
implementation workplan and schedule. A brief discussion from similar and applicable 
municipal programs is also included. 

6.1 Effective Nutrient Control BMPs 

This section provides a general overview of effective nutrient control BMPs, which may 
prove to be effective in ensuring compliance with the nutrient TMDL objectives in the 
Newport Bay/San Diego Creek Watershed. The recommendations are organized under 
two levels. The first level provides recommendations for continuation of and making 
minor revisions to the existing BMP programs already implemented. The second level 
includes recommendations for new BMP programs, which if implemented in addition to 
the first group ofBMPs, may aid in meeting the nutrient control objectives of this 
program more rapidly. 

6.1.1 Level One Recommendations 

This first group includes recommendations for continuation of the effective stormwater 
control programs already established and implemented. The existing control measures 
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were discussed in Section 4. Many of these programs have proved to be effective in 
reducing nutrient loads in the Newport Bay/San Diego Creek Watershed as well as 
similar locations in the nation. The general decreasing nutrient trends observed in the 
watershed (Section 5.3) may be indicative of the success of the existing BMP programs. 
Extensive resources have already been spent on development of these successful 
programs. The following is a list of suggestions that may be further evaluated and 
incorporated: 

a. Documentation of all ongoing BMP activities. This shall include 
documentation and record keeping of all field logs and implemented Water 
Quality Management Plans (WQMPs) for new development and re
development projects as well as creation of summary activity sheets available 
for review. This information could be summarized and made available to all 
copermittees on a web page. 

b. Development of standard maintenance procedures and field logs to ensure 
BMPs are properly maintained and BMP effectiveness is enhanced. 

c. Use of uniform methods and equipment throughout the Watershed. 
d. Further employee and contractor training. 
e. Documentation of all maintenance activities. 
f. Continuation and enhancement of existing public education programs to 

include nutrient control. 
g. Implementation of the Regional Monitoring Program (RMP). This includes 

detailed monitoring activities to assess nutrient sources and dynamics. The 
RMP is composed of routine and special monitoring activities. Routine 
monitoring stations (including the San Diego Creek and Peters Canyon 
monitoring stations) were selected based on: (I) historical location of 
monitoring stations maintained by the County of Orange, (2) analysis of the 
current NPDES monitoring program and the proposed revisions to such 
program, (3) data used to develop the nutrient TMDL, and (4) areas of 
information that were missing in the development of the TMDL. Nutrient 
sampling at these stations is extensive (weekly and bi-monthly). Special 
monitoring includes further intensive studies within the watershed that would 
provide information to update and revise the nutrient TMDL, if necessary. 
These studies range from short duration, focused investigations into the 
nutrient loading from open space in the watershed to longer, more complex 
investigations, such as nutrient concentrations in bay and creek sediments and 
shallow groundwater loading to the creek system. The Peters Canyon 
Channel/San Diego Creek Nutrient Study (3) and Costa Mesa Channel 
focused study (discussed in Section 6.2.1.) are examples of these 
investigations. Future nutrient sampling efforts shall have a special focus on 
low flow monitoring. Testing at upstream and downstream locations ofBMPs 
will aid in evaluating BMP effectiveness. 

h. Review and incorporation of all information and nutrient data collected as part 
of compliance with the Regional Board Waste Discharge requirements 
(WDR) for nursery operations and agricultural activities into the program. 
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1. Implementation of San Diego Creek Watershed Enhancement Plan (See 
Section 4). 

J. Review and incorporation of all related studies by others such as the proposed 
Regional Board investigations into the unknown sources of nutrients in the 
Newport Bay watershed. 

k. Coordination with other water conservation and treatment activities, which 
may have a direct and/or indirect impact on the nutrient loads in the 
watershed. 

I. Development of standard contract agreements for uniform cleanup and 
maintenance work throughout the watershed. 

m. Development of watershed management/BMP implementation priorities. 
n. Non-structural changes and scheduling changes for cleanup activities such as 

street sweeping and catch basin cleaning (prioritized to clean areas of heaviest 
pollutant loading). 

o. Inclusion of a benefit-cost analysis to evaluate program effectiveness. 
p. Review and revision of the program on an annual basis. 

6.1.2 Level Two Recommendations 

The second group of recommendations, focuses on additional BMPs, which if 
implemented properly will be further effective in removal of nutrient loads and may aid 
in meeting the nutrient control objectives of this program more rapidly. However, these 
BMPs generally require substantial resources and commitments. The following is an 
outline of these recommendations: 

a. Collaborate with other counties and the State in development of a new State of 
California Best Management Practices Handbook. This handbook which 
could be used throughout the watershed may include details of routine and 
special BMPs. Structural and non-structural measures would be addressed. 
Examples of structural measures, which target control of nutrient runoff may 
include infiltration basins/ponds, use of natural drainageways, porous and 
concrete grid pavements, grass and bio-swales, french drains, berms, and drain 
inlet devices as well as increasing the percentage of permeable surfaces. The 
use of porous materials for or near walkways, driveways, parking lots and 
other paved surfaces will increase the amount of runoff that seeps into the 
ground, rather than being carried into storm drains. Other common practices, 
which will reduce urban runoff and thereby may help reduce nutrient loads, 
include diverting and reusing stormwater from areas where it can't seep into 
the ground. The use of sediment traps to intercept runoff from drainage areas 
and holding or slowly releasing flows so the sediments caught in the trap can 
be removed, may also prove to be effective. 

b. Implementation of regional water quality control BMPs such as new 
constructed wetlands, rehabilitation programs, extended detention basins, and 
water quality basins. These BMPs may be incorporated as part of watershed 
planning efforts. 
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c. Establishment of a landscape irrigation and runoff control plan for uniform 
use throughout the Watershed. 

d. Implementation of a more focused fertilizer management program with strict 
provisions for fertilizer application throughout the watershed. 

e. Establishment ofrequirements for monitoring of runoff generated from major 
development and industrial activities. 

f. In order to reduce nutrient load contribution from vegetated buffers 
surrounding parking lots, runoff generated from them should be controlled. 
Options may include using green strip filters and porous pavement to capture 
and percolate runoff where possible. Parking lot pollution can also be reduced 
by diverting runoff to permeable areas and by paving the lot with permeable 
materials or in permeable configurations. 

6.2 Recommended Pilot Studies 

This section provides a brief overview of the types of pilot studies that may be initiated to 
better understand stormwater nutrient load contributions from urban sources and their 
behavior/dynamics in the San Diego Creek/Newport Bay Watershed. To gain further 
knowledge ofBMP effectiveness in control of nutrient loads, two promising structural 
BMPs, are recommended for further investigation. Finally, supplemental micro-level 
watershed studies could be conducted in order to characterize specific and major sources 
of loads within targeted watershed studies. The following is a brief description of these 
pilot studies. 

6. 2.1 Future Potential Sites for Conducting Nutrient Load Source Identification 

To evaluate compliance with the urban nutrient load allocation and to evaluate 
effectiveness of control actions, it is necessary to develop an assessment approach that 
can address the diversity of potential nutrient sources within an urban environment. This 
involves characterizing nutrient loading from different land-use patterns and generating 
information that can be applied across the watershed based on what is determined at 
specific locations. In the year 1999, a similar effort was initiated by PFRD on a typical 
urban area within the Costa Mesa Channel watershed. This watershed covers 972 acres. 
The land-uses represented in the Costa Mesa Channel watershed investigation are: 

Commercial 
Low density Residential 
Medium-High Density Residential 
Open space/Recreational 
Public/Institutional 
Vacant 
Waterway/Floodway 

95 acres 
701 acres 
98 acres 
29 acres 
2 acres 
44 acres 
3 acres 

A preliminary analysis of nutrient loads from the Costa Mesa Channel Watershed was 
made for the 1998-99 Dry season and 1999-00 wet season. The preliminary results 
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indicated a total nitrogen and total phosphorous load of I, I 00 pounds and 400 pounds for 
the dry season, and a total nitrogen and total phosphorous load of 3,200 pounds and 800 
pounds for the wet season, respectively. For this period, the nitrate concentrations at the 
Costa Mesa Channel Watershed were much lower than the nitrate concentration at the 
three selected monitoring stations. Table 16 provides a summary of the nutrient loads for 
the Costa Mesa Channel Watershed. 

It should be noted that the loads presented on Table 16 were computed using data from 
one season only. However, the nutrient monitoring effort in the Costa Mesa Channel is 
going to be continued in the future years. With further nutrient data, the loads presented 
above may be better refined. 

A key characteristic of this site is that it generates nutrients that can be attributed to urban 
runoff, not other sources. Specifically, surface water from this site does not receive water 
from groundwater sources. Hence, nutrient loading from this area can be defined from 
stormwater sources including atmospheric deposition. Atmospheric deposition will be 
measured by establishing a bulk and wet precipitation sampling station. This will allow 
for the accounting of dry and wet nutrient deposition. Uncontrollable atmospheric 
nutrient loading will be calculated using these data. The nutrient loading from 
stormwater runoff can then be adjusted to represent land-use sources for the watershed. 
The nutrient loading data may be applied to other areas within the watershed to define the 
surface water nutrient loading generated from urban sources. 

In addition to the Costa Mesa Channel Study, two representative sampling stations with 
similar tributary areas, but different land use covers ( one with uniform urban land use and 
the other with mixed land use), are proposed to be implemented to evaluate and compare 
nutrient load contributions. The tributary watersheds to these sampling stations should be 
relatively small. Nutrient loading data for the standard watersheds may be used in the 
evaluation of nitrogen and phosphorus load allocations for urban runoff. Nutrient loading 
rates for the land-uses may be determined by monitoring runoff during storm and non
storm events. The goal will be to define nutrient loads generated from low flow samples 
as well as from different storm events. Additionally, this investigation will provide an 
insight into the relationship between nitrogen and phosphorus generation and sediment 
loading. This information may be used to identify, select, and implement appropriate 
controls and best management practices. Upon implementation of control technologies 
and activities, nutrient-loading rates can be re-calibrated to reflect the real impact of 
BMPs. This data will represent real-time reflections of current management practices. 

In addition, Irvine Ranch Water District is currently conducting an evapotranspiration 
controller study, which focuses on landscaped areas. This investigation includes an 
analysis of BMPs for efficient control of landscaped irrigation. Preliminary results from 
this study indicate that water conservation efforts have proven to be very effective in 
reduction of nutrient loads. Future work shall include an evaluation of information from 
this investigation for comparison with results of the proposed pilot studies. 
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Expected .Val.ue .. 
90% Low Confidence 

90% Hi h Confidence 

90% Low Confidence -- -·-··-·· .. ·--·-·,··- -- .,. ··---···. 
90% Hi h Confidence 

Notes: 

Table 16 
Summary of Nutrient Loads for Costa Mesa Channel Watershed 

98-99 DRY SEASON 

Loads.(10QOlbs) 
TKN TN P04 P04 as P 

0.2 0.4 
'- ·-- ,-·•-••••, ••••••--•-"••-••M••-ao,,,, ________ M,, .. ,, ........ ·····-·--··"'·-· .. ---

213,112 

213,112 4.1 

0.1 

2.0 

0.4 

3.9 

1.5 0.1 0.0 0.2 

3.7 1.9 0.4 0.9 1.8 

99-2000 WET SEASON 

2.3 

E:xpectedyalueJl'l'1g/L) Lo.a. ds (1000 lb.s .. ) .. , ........................ . 

NH3 TKN P04 N03 TKN TN 

2.3 3.2 

0.7 0.2 
1.7 0.6 

P04 P04asP 

2.5 0.8 

.. 581,788 _. . . .. oz ____ . ·----- .. Q:I._ __ J.~! ___ Qc9-________ Q,? ___ Q,.t .. 9.:9- _ _J,! _____ 1_:! _____ J),! 
581 .788 6.9 3.2 3.1 8.8 2.0 1.2 4.1 6.0 3.9 1.3 

No data points were excludedfor storrT1f101Ns i~.t~is ~nalysis 
Flow volumes are estimated based on rainfall data from Costa Mesa precipitation gage (#219) 
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6.2.2 Structural BMP Testing 

Pilot studies may be performed to evaluate nutrient loads associated with urban runoff 
and to assess various BMPs currently implemented in the watershed. Los Angeles 
County is currently conducting a Critical Source/BMP study. The investigations in the 
Newport Bay/San Diego Creek Watershed should follow, as closely as possible, the same 
protocols that LA County has established. The following are the BMPs that the 
copermittees currently plan to examine: 

• Motor fuel concrete dispensing area interruptible drainages 

• Trash container/dumpster areas 

• Street sweeping efficiencies 

• Inlet trash racks 

In addition to the above studies, two existing and promising structural BMPs within the 
watershed may be tested in order to comprehend the potential nutrient removal 
capabilities that may be available and may aid in achieving the TMDL goals. The two 
BMPs proposed for this focused study include: 1) an extended detention basin, and 2) a 
grass (natural) swale system. These BMPs should be located at the downstream outfall of 
mostly urban tributary areas. Sampling shall include continuous composite effluent and 
influent sampling of at least five representative storms in the wet seasons of the years 
2001-2002 through 2003-2004. Samples should be tested for nutrient compounds as well 
as other indicators such as dissolved oxygen and temperature. Stormwater samples shall 
be supplemented with complete flow data. 

The BMP study should include selection of appropriate monitoring designs/protocols, as 
well as implementation, and monitoring activities upstream and downstream of the BMPs 
to evaluate their efficiencies for nutrient removal within the Newport Bay watershed. 
The selected structural BMPs will be evaluated by testing influent and effluent composite 
samples during representative storm events. Finally, event mean concentrations will be 
converted into loads and statistical procedure will be applied to compute expected 
nutrient loads, confidence limits, and removal efficiencies. 

6.2.3 Micro-Level Source Identification Proposal 

The purpose of the micro-level source identification study is to characterize specific and 
major sources of nutrient loads within the urban areas of the watershed. This analysis 
will provide insight into pollutant loads from specific urban uses/sources. Land uses and 
sources with the highest suspected contribution to nutrient pollutant loads such as 
landscaped and fertilized areas should be the main focus of the micro-level investigation. 
This analysis may comprise of a simple comparison of homogenous sub watersheds with 
similar hydrologic regimes but differing land uses. For better control, small watersheds 
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with one predominant land use may be selected. It is suggested that the subwatersheds 
under investigation should have similar sizes and shapes. It is also important that the 
subwatersheds under investigation should not have implemented any pollution prevention 
controls in order to characterize the true contributing loads with out the influence of any 
controls. 

The micro-level source identification study proposed here includes a comparative study 
to investigate nutrient load contributions from a predominantly impervious cover with no 
landscaped area such as a parking lot or an industrial area to an area with mostly pervious 
and landscaped cover (preferably fertilized). For the purposes of comparison it is 
important that the two subwatersheds be similar and homogenous in all aspects except for 
the land use coverage. 

This comparative study will include design and implementation of monitoring stations at 
the points of outfall from these subwatersheds. The monitoring stations will be 
comprised of automatic stormwater samplers equipped with rain and flow gauge 
monitors. The micro-level investigation will include site selection, design, hydrologic 
and hydraulic investigation and design (if needed), equipment installation, calibration and 
testing, monitoring, data collection and analysis. The micro-level evaluation is 
suggested to be initiated in the 2001-2002 period and to include low flow sampling as 
well as storm sampling in the wet and dry seasons. Sampling should include flow 
composite samples from at least five complete representative storms in the wet season 
and on a monthly basis (24-hour composites) throughout the year. Analysis should 
include conversion of data into pollutant loads and statistical testing to hypothesize the 
differences between the two monitoring stations with different land uses. 

7. Implementation Plan and Schedule 

Table 17 provides an outline of specific tasks and work schedule involved in meeting the 
nutrient target TMDLs. Upon completion of future studies recommended in Section 6 
and a better definition of urban nutrient loads, the proposed plan and schedule may be 
further modified to better address the TMDL objectives. 
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Table 17 
Nutrient TMDL Compliance-

Newport Bay/San Diego Creek Watershed Workplan Schedule 

Table 17 
Nutn.;t·TMDr:-·c·~~~~ .. ~--Newpon.BaY/S~ ~eo ~;k·W~d 
~orlcp_la.zt Sche(lw,! 

11. Provide Pilot Study Ouiline forTestmg 
0Wo~S~BMP~··-·--· 

12. Develop Specific Design and Monitoring 

lans fo(I'_e~ Influent: ~d Effl:ueu. ~amp~s 
~m the Two Stn1eural Bh!P; l1SUl8 · 
~.o.~ed S_amp_l~ 

15. __ P_rowj_~ __ ?il:o:t.$?:J_dy .~Jor. .. C::.~~ 
. utriCJlt __ Sourcc_ IdenJ:i6c~ori. 

1~: Dt!clop_ Specific De:siga and ~onitotmg 
lans for Conducting Nutrient Source 

ad Pilot Studies 

19. s.~ ~esults 6'<?01_t;'.;_~~-M~_sa ~el ... 
S!Udy locludmg Computed Loads 

20. Provide Micro-level Source Idem:ification 
S!Udy Oudine 

21. D_c~_op Spe_~c J?e5lgll & MOJ#.ortnB_Plans 
for Conducting Micro-level Source Study 
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DAMP Section/Performance Commitments g E 
'C ·ep 
D. D. 

Permittee Committee shall meet a minimum of three times per x 
ear 

X 

2 
Permittees shall maintain a representative and alternate as 
desi nated in writin , conve an chan es in 60 da s 

3 
Permittee shall be represented at a minimum of two Permittee 
meetin s 
Implementation Agreement shall be revised to include new 

4 cities. Additional changes in program management and 
funding shall be reviewed concurrently 

Coordination and common training shall be investigated with 
5 other public agencies that have an impact on stormwater 

uali 

The DAMP shall be revised and submitted as the proposed 
plan for each ROWD 

Permittees shall assess the watersheds on a rolling priority 
2 basis to evaluate the urban impacts on water quality and 

opportunities to configure or reconfigure channel segments 
Permittees shall contribute to the revision of the CA BMP 

3 Manuals and, upon completion, assess BMPs for inclusion 
into the NPDES ro ram ursuant to Section 3.2.2 

4 
The Permittees shall assess and evaluate the data from site 
s ecific BMPs 

x Responsible for complying with the peformance commitment 

X 

X 

X X 

X X 

X 

X X 

X X 

X X 

a, 

~ 
E 
E 
0 
0 
"Cl 
w 
.Cl 
:::i 
D. 

Checks in both Prinicpal Permittee and Permittees boxes indicates that the Principal Permittee shall take the lead on the satisfying the commitment and the Permittees shall provide support as necessary. 
xx Performance commitment reported on in Annual Status Report 

Month that performance commitment is to be completed 

• A-1 • • 
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DAMP Section/Performance Commitments 

Public A enc Activities Section 5.0 
Principal Pennittee shall develop and distribute model 
maintenance rocedures for ublic a enc activities 

X 

2 
Principal Pennittee shall develop and distribute BMP guidance 
for ublic a enc and contract field O&M staff. x 
Principal Permittee shall provide training to the public agency 

3 staff implementing the model maintenance procedures three x 
tinies durin the ennit eriod. 
Each Pennittee adopting the model maintenance procedures 

4 
shall be re resented at a min of two of the trainin sessions x 
Principal Pennittee shall provide pollution prevention training 

5 to the public agency and contract field operations staff three 
times durin the ennit eriod. 

6 Each Pennittee shall be represented at a minimum of two of 
the ollution revention trainin sessions 

7 
Each Pennittee shall document any non-Pennittee sponsored 
worksho s trainin or educational activities undertaken 
Principal Pennittee shall evaluate the efficiency and cost 

X 

X 

X 

8 effectiveness of the available BMPs for litter control and x 

9 

Each Pennittee shall provide any significant changes to their 
11 stonn drain systems in electronic fonnat to the Principal 

Pennittee for inclusion into the coun "de draina e ma s 

12 
Each Pennittee shall consider pollutant removal effectivess 
when urchasin street swee er e ui ment 
Pennittees shall evaluate applying the Environmental 

13 Perfonnance Reporting (EPR) Program to municipal 
maintenance contracts and leases 

14 
Pennittees shall evaluate applying the EPR Program to 
munici al or contract field maintenance o erations 

15 
Principal Pennittee shall provide EPR training a minimum of 
three times durin the ennit eriod 

16 
The Pennittees shall be represented at a minimum of two of 
the EPR trainin s 

17 
Principal Pennittee shall evaluate the Fertilizer and Pesticide 
Guidelines to determine the need for revision 
Principal Pennittee shall provide training on the Management 

18 Guidelines for the Use of Fertilizers and Pesticides as the 
same may be revised. 

19 
Each Pennittee shall be represented at the Fertilizer and 
Pesticide trainin . 

x Responsible for complying with the pefonnance commitment 

X 

X 

X 

X 

X X 

X X 

X 

X 

X 

X 

X 

GI 

! ei------------------------------------------------
g Re ortin Year 
0 1----------------------..;..:.;;.o;;..;;.:..;;;;;.;.......;,..~-------..--------"""'T------,, 
~1---...-=~~""-'-,---+-"""'T-=-"-',=-c=-,---+--...-'"'-'--.-----"-.---+-"""T~-'-ir""-~.---+---.---.----r---+---,r---.----, 
::, 
a. 

Checks in both Prinicpal Pennittee and Pennittees boxes indicates that the Principal Pennittee shall take the lead on the satisfying the commitment and the Pennittees shall provide support as necessary. 
xx Perfonnance commitment reported on in Annual Status Report A-2 • 

Month.erfonnance commitment is to be completed • 
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DAMP Section/Performance Commitments 

Public Education Section 6.0 

The Permittees shall establish a public edcuation committee 

2 
The Pub Ed Comm shall meet a minimum of three times per 
ear 

3 
The Pub Ed Comm members shall attend a minimum of two o · 
the three meetin s er ear 

4 The Permittees shall complete a public awareness survey 

5 
The Permittees and Pub Ed Comm shall implement elements 
of the long term strategy based upon the survey results. 

Each Permittee shall conduct a mass distribution of pub ed 
6 

information to a roximatel 20% of their residents each ear 

7 
The Permittees shall sponsor or staff a stormwater table or 
booth for at least one communit outreach event er ear 

8 
The Principal Permittee shall continue to coordinate and 

artici ate with similar ·oint outreach ro rams 

9 
The Permittees shall provide stormwater program outreach to 
ail munici al staff at least once er ear 

The Principal Permittee shall develop BMP guidance for 
10 restaurants, automotive service centers and gasoline stations 

and provide them to existing industrial facility inspectors 

The Principal Permittee shall develop BMP guidance for at 
11 

least three non-fixed facili businesses durin the ermit 
The Principal Permittee shall identify any trade associations, 

12 etc common to the non-fixed facility and conduct additional 
outreach 

x Responsible for complying with the peformance commitment 

X X 

X X 

X X 

X 

X 

X 

X 

X 

X 

X 

G) 

~ Ei------------------------------------------------
g Re ortin Year 
0 1------------------~---...c...;;.;;.o;;.;;.;;..;;;=-a'-',-'-"-'--------r---------.------
i::, 

~ 1--..-==:.,..:=::..:...,....--+--.-=::..:..=::..,,.......-+--..--'==r==c..,..--+--.-==,r=c..:....,---+---r-=,=='-T---+--=;=..::.;;.;;-=---, 
~ 

11. 

X 

X 

X 

X 

X 

X 

X 

X 

Checks in both Prinicpal Permittee and Permittees boxes indicates that the Principal Permittee shall take the lead on the satisfying the commitment and the Permittees shall provide support as necessary. 
xx Performance commitment reported on in Annual Status Report 

Month that performance commitment is to be completed 
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DAMP Section/Performance Commitments 

Re-establish the New Development and Construction Task 
Force NDCTF to evaluate the need to revise A endix G 

2 
The Principal Permittee shall develop a training program 
based on the revisions to A endix G 
The Permittees shall verify 90% of the approved WQMPs 

3 
each ear throu h ins ections self certifications surve s etc. 
The Principal Permittee shall provide training a minimum of 

4 three times during the permit period to the Permittees on any 
revisions made to A endix G 

5 

6 

The Permittees shall review current grading/erosion control 
ordinances for consisten with related re ulato documents 

2 
Re-establish the New Development and Construction Task 
Force NDCTF to evaluate the need to revise A endix H 

3 
The Principal Permittee shall develop a training program 
based on the revisions to A endix H 

4 
Each Permittee shall be represented at a minimum of two of 
the three A endix H trainin s 

5 
Each Permittee shall document any non-Permittee sponsored 
worksho s trainin or educational activities undertaken 

x Responsible for complying with the peformance commitment 

Cl) Cl) 

I £! 
E E .. 
Cl) E Year D. Ill 0 

ii 
Cl) 0 

CL £! "Cl u E w 
.!: .. .a 
a: Cl) ::I 

D. D. 

X 

X 

X 

X 

X 

X 

X X 

X 

X 

X 

X 

Checks in both Prinicpal Permittee and Permittees boxes indicates that the Principal Permittee shall take the lead on the satisfying the commitment and the Permittees shall provide support as necessary. 
xx Performance commitment reported on in Annual Status Report 

Month that performance commitment is to be completed 
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DAMP Section/Performance Commitments 

Industrial Dischar er Identification Section 9.0 
The Permittees shall evaluate the feasibility of establishing a 

1 mechanism for the local identification of businesses that need x x 
to obtain covera e under the Construction Permit 

The Principal Permittee shall ·provide stormwater quality 
awareness training to staff of existing industrial inspection x 

ro rams a minimum of three times durin the ermit eriod 
2 Authorized Ins ectors shall meet three times er ear X 

3 
Each Permittee shall be represented at a minimum of two of 

X 
the three Authorized Ins ector meetin s 

4 
The Principal Permittee shall develop and distribute an 

X 
electronic water ollution database 

5 
The Permittees shall review and revise sewage spill response 

X X 
rocedures as necessa 

6 
Each Permittee shall document any non-Permittee sponsored 

X 
workshops, training or educational activities undertaken 

x Responsible for complying with the peformance commitment 

CD 

11-------------------------------------e 
~ ftM 01----------.---------,------""'-'---'---"'-T---------"T""-------~------
'C 
!1--.,....::=:.,.==.:-r---+-~-==..=::.-.---+---r-'==r==,---+----.....::;=,,.;=:..:...,---+--"T""=-=;.,;.==',----+---,""'-=r---, 
:::, 
G. 

Checks in both Prinicpal Permittee and Permittees boxes indicates that the Principal Permittee shall take the lead on the satisfying the commitment and the Permittees shall provide support as necessary. 
xx Performance commitment reported on in Annual Status Report 

Month that performance commitment is to be completed 

• A-5 • • 

0012744



GI GI 

! ! 
§ E 
GI E Year a.. Ill 0 
ii GI u 

DAMP Sectlon/Perfonnance Commitments Cl. ! 'a u E w 
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1 X X 

2 X X 

3 X X 

X X 

X X 

x Responsible for complying with the peformance commitment 
Checks in both Prinicpal Permittee and Permittees boxes indicates that the Principal Permittee shall take the lead on the satisfying the commitment and the Permittees shall provide support as necessary. 

xx Performance commitment reported on in Annual Status Report 
Month that performance commitment is to be completed 
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ORANGE COUNTY NPDES STORMWATER PROGRAM 

Annual NPDES 
Stormwater Report 

Including Preparation Instructions 

City of ____ _ 
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CERTIFICATION 

I hereby certify under penalty of perjury that, to the best of my knowledge, the 
information contained herein represents a true and faithful response in compliance with 
the terms of the NPDES Permit. 

Name, Title _________ _ 
Date ----------
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1.0 INTRODUCTION 

1.1 Purpose 

The purpose of this document is to facilitate the collection of information necessary to prepare 
the Annual Progress Report required by Regional Water Quality Control Board Orders 96-31 
(Santa Ana Region) and 96-03 (San Diego Region), hereinafter referred to as "the permits." The 
Annual Progress Report is due to the Regional Water Quality Control Board and USEPA Region 
IX on November 15, 2000. 

1.2 Background 

The permits require the Co-Permittees to prepare an Annual Progress Report for submittal to the 
Regional Board and USEPA - Region IX no later than November 15 of each year. This report 
must contain the following elements: 

A review of the status of program implementation and compliance with the schedules 
contained in the Order (Section 2.0); 

An assessment of any stormwater management program modifications made to comply 
with Clean Water Act requirements to reduce the discharge of pollutants to the maximum 
extent practicable (prepared by County Staff); 

A summary and analysis of monitoring results from the previous year and any changes to 
the monitoring program for the following year (prepared by County Staff); 

An update and re-assessment of the significant issues and corresponding action plans for 
the environmental performance report (Section 3.0); 

A fiscal analysis report (Section 4.0); and 

A draft work plan which describes the proposed implementation of the DAMP for the 
next fiscal year (prepared by County Staff). 

The permittees are responsible for the submittal of all required information/materials needed to 
comply.with the permits in a timely manner to the principal permittee. It should be noted that in 
most cases it will be necessary for multiple departments within each City to be involved in the 
compilation of the data in order to ensure a more complete submittal. All such submittals shall 
be signed by a duly authorized representative of the permittee under penalty of perjury (p. 30, 
Board Order 96-31, p. 27, Board Order 96-03). 

PLEASE NOW COMPLETE THE FOLLOWING REPORT 

Once completed the questionnaire may be e-mailed to ashbyk@pfrd.co. orange. ca. us. 
However, all attachments (certification, public education materials, etc.) 

will still need to be mailed. 
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2.0 STATUS OF PROGRAM IMPLEMENTATION 

Co-Permittees must compile the information necessary to prepare a "review of the status of 
program implementation and compliance with the schedules contained in the Order." The 
questions reflect commitments made in the Drainage Area Management Plan, which is now an 
enforceable element of the permit, and the specific compliance requirements of the permits. The 
reporting period is July 1, 1999 - June 30, 2000. Many of the questions require some description 
of program elements and inclusion of representative pieces of program documentation. THESE 

ITEMS NEED TO BE APPENDED TO THE SUBMITTAL. 

DAMP Section 5, Public Agency Activities 

(If a specific section of the DAMP has not been completed or is ongoing, please indicate 
progress toward implementation or the status of the program under "comments." Attach a 
separate sheet, (( necessary.) 

2.1 Litter Control (DAMP Section 5.2.1) 

List elements of existing litter control programs, such as municipal litter ordinances, provision of 
public trash receptacles, periodic clean-up programs, etc. [ check as appropriate] 

Litter Ordinance Public Trash Receptacles 

Clean-Up Programs Other: 

Special/Bulky Item 
Pickups 

List clean-up programs and/or "city beautification day" type events where special effort is made 
to collect household trash. If none, please state . 
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2.2 Trash Collection (DAMP Section 5.2.2) 

Estimate total quantity of solid waste collected during reporting period. 

Total Quantity of Solid Waste Collected: _________ (note units of measurement) 

Note and provide any public education materials developed or distributed by the City to promote 
recycling and proper disposal of solid waste. [ check as appropriate] 

How Often? How Often? 
Community Recycling Brochures 
Newsletters 

Public Service Utility Bill Inserts 
Announcements: 

Radio 
Public Service Other: 

Announcements: 
Television 

Comments: ------------------------------
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2.3 Drainage Facility Maintenance (DAMP Section 5.2.3) 

Regarding storm drain maintenance, please provide the following information: 

note units of 
measurement 

Total Length of Channel/Pipe Cleaned 

Total Number of Catch basins Cleaned 

Total Volume of Material/Debris Removed 
(Cubic Yards/Tons) 
Material/Debris Characterization(% of Total 
Removed): 

Soil 
Vegetation 

Paper 

Plastic 

Other: 

Method of Material/Debris Removal: 
Vacuum Truck 
Hand Crews 

Other: 

Comments: -------------------------------
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2.4 Catch Basin Stenciling (DAMP Section 5.2.4) 

Provide the following information regarding the catch basin stenciling effort. 

Phrase and colors used: 

Type of application (spray paint, heat application, adhesives) ____________ _ 

Total number of catch basins in jurisdiction:-------------------

Percentage of catch basins in your jurisdiction that have been stenciled at least once ____ _ 

Total number of catch basins re-stenciled this reporting period:-----------

If volunteer or any other organizations were used to perform stenciling, list the organizations and 
the approximate number of catch basins they stenciled. 

Volunteer/ Other Organization 
Number of Catch Basins Re-Stenciled During 

1999-2000 

Attach comments on catch basins stenciling program, including public response/comments (if 
any), changes in condition of catch basins after stenciling, efforts to encourage or require 
stenciling of catch basins of privately maintained drainage systems (Eg through DAMP 
Appendix G BMP S13), press releases to garner additional publicity for stenciling effort, etc. 

Comments: ------------------------------
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• 2.5 Street Sweeping (Section 5.2.5) 

• 

Provide information regarding the type(s) and number(s) of street sweepers used, sweepmg 
frequency, and amount and type of material collected: 

Type of Street Sweeper (brush, vacuum, etc.) Number of Each 
Tvoe of Sweeoer 

Sweeping Frequency Total Volume of Material Type of Material 
(i.e. 2 times per month) Collected (note units) Collected 

Commercial 
times per 
Industrial 
times per 

Residential 
times per 

Parking restrictions for street sweeping? 
Yes: No: 

Are street sweeping act1v1t1es monitored for adherence to manufacturer's specifications for 
optimal equipment performance? 

Yes: No: 
If yes, how often? ________ _ 

Are streets inspected for sweeper effectiveness? Yes: No: 

If yes, how often?---------

If yes, by what means? ______________________ _ 

Comments: -------------------------------
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2.6 Household Hazardous Waste Collection (DAMP Section 5.2.7) 

Provide information regarding data collected during toxic roundups and household hazardous 
waste collection in the last year as well as examples of public educationliriformation materials 
distributed advertising those collections. 

Does your jurisdiction refer residents to the County household hazardous waste collection 
centers? 

Yes: No: 

Does your jurisdiction have or participate in a used oil grant? 
Yes: No: 

What is the time frame covered by the grant? 
Begins: ____ _ 
Ends: ------

B-7 

0012756



• Does your jurisdiction hold any toxic roundup days or collect any household hazardous waste? 

Yes: No: 

If so, list the types of materials and the quantities collected: 

Category Type of Waste Collection Center Waste Volumes Collected (pounds) 

1. Flammable & Flammable Solid/Liquid 
Poison Bulked Flammable Liquids 

Oil-Based Paint 
Poison (Exel aerosols) 
Reactive & Explosive 

2. Acid Inorganic Acid 
Organic Acid 

3. Base Inorganic Base 
Organic Base 

4. Oxidizer Neutral Oxidizer 
Organic Peroxides 
Oxidizing Acid 
Oxidizing Base 

5. PCB - containing PCB Containing Paint 
Other PCB Waste 

6. Aerosol Corrosive Aerosols 
Flammable Aerosols 
Poison Aerosols 

7. Reclaimable Antifreeze 
Car Batteries 
Fluorescent Bulbs 
Latex Paint 
Motor Oil/Oil Products 
Oil Filters 
Mercury (Metallic) 

8. Other Medical Waste 
Household Batteries 
Other 

9. Asbestos 

Grand Total Collected 

Comments: 

• 
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2. 7 Emergency Spill Response (DAMP Section 5.2.8) 

Emergency spill response staff and resources have been identified in prior reports. 

2. 7.1 Authorized Inspector Designations 

Per the adopted Water Quality Ordinance, please provide the following information regarding 
the designated authorized inspectors. If your jurisdiction is either conducting all or part of the 
Authorized Inspector's duties per the adopted Water Quality Ordinance, please indicate who 
those individuals are: 

Department 

2. 7.2 Incident Investigation Summary 

Please provide the following information regarding the water pollution incidents that have been 
reported within your jurisdiction. In order to avoid duplication of reporting figures, please only 
use one category per incident (ie: if a complaint was received by city staff but referred to the 
County of Orange for inspection and follow up, report that figure in the Referral category only). 
For the purposes of this section please use the following guidelines. 

• Notification - An incident that is reported to the municipality that does not require any 
follow up such as an investigation or an enforcement letter. This would include any incidents 
where the material did not enter the storm drain system and was in the process of being 
cleaned up. 

• Complaint - A minor incident that is reported to the municipality that requires an 
investigation within a few days. This would include complaints where the discharge is 
alleged to have already occurred but is not posing an immediate threat to the storm drain 
system. Examples of this may include: oil leaking from vehicles parked on the street, past 
pool water discharge, past discharge from a residence/facility. 

• Response Request - An incident that is reported to the municipality that reqmres an 
immediate investigation/response due to the threatened release/impact to the storm drain 
system. 
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• Referral to County of Orange - The complaint was referred to and handled by a County of 
Orange authorized inspector. 

Investigation Summary: Please indicate how many of the following types of water pollution 
incidents were reported within your jursidiction. 

Type of Incident Total Reported 
Notification 
Complaint 
Response Request 
Referral to County of Orange 

2.7.3 Enforcement Summary 

Please provide the following information regarding the follow up actions to the water pollution 
incidents that have been reported within your jurisdiction. For the purposes of this section please 
refer to the definitions within Section XI of the Enforcement Consistency Guide. 

A. Enforcement Summary: Please indicate how many of the following types of enforcement 
options have been utilized within your jurisdiction. 

Type of Enforcement Total 
Educational Letter (EL) 
Administrative Enforcement 

• Notice of Noncompliance (NON) 

• Administrative Compliance Order (ACO) 

• Cease and Desist Order (CDO) 
Criminal Enforcement 

• Misdemeanor (Mis) 

• Infraction (Inf) 

• Issuance of Citation (IOC) 
Other 
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B. Of the above enforcement options, please provide information regarding the number of repeat 
violators and the incremental enforcement actions taken against them. For the Violator column 
please only identify if it is a resident or business and then check the column(s) that identify the 
incremental enforcement actions that have been taken against them. 

Violator EL NON ACO CDO Mis Inf IOC Other 

• 

C. Please provide the following information regarding any prosecutions that are either currently 
underway or that have been settled: 

Name of Resident/Business 
Address of Resident/Business 
Contact at Resident/Business 
Pollutant of Concern 
Nature of Violation 
Status of Judgement/Settlement 
Nature of Judgement/Settlement 

Name of Resident/Business 
Address of Resident/Business 
Contact at Resident/Business 
Pollutant of Concern ' 

Nature of Violation 
Status of Judgement/Settlement 
Nature of Judgement/Settlement 

Name of Resident/Business 
Address of Resident/Business 
Contact at Resident/Business 
Pollutant of Concern 
Nature of Violation 
Status of Judgement/Settlement 
Nature of Judgement/Settlement 
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2.8 Fertilizer and Pesticide Management (DAMP Section 5.2.9) 

Complete Attachment 1: Fertilizer and Pesticide Management Annual Report 

DAMP Section 6, Public Education/Information 

2.9 Public Education (DAMP Section 6.3) 

Describe the steps taken by the City in the last year to further public education pertaining to 
stormwater quality. Include materials developed or distributed and list with brief descriptions 
any events I workshops I activities attended or coordinated or any other relevant actions taken. If 
none, please state. 

Events held: 

Workshops: 

Activities attended: 

Materials developed: 

Materials distributed: 

Other: , 
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DAMP Section 7, New Development 

2.10 Water Quality Management Plans Summary (DAMP Section 7.5) 

The information in this section is necessary for the completion of the Report of Waste Discharge. 
Based upon which Regional Board jurisdiction your municipality resides in, provide the 
following information for the reporting period: 

Santa Ana Region 
San Diego Region 

November 15, 1996-June 30, 2000 
April 15, 1997 - June 30, 2000 

How many Water Quality Management Plans (WQMPs) have been approved within your 
jurisdiction during the reporting period? 

What is the total acreage covered by the implemented WQMPs? __________ _ 

In the following tables, provide a summary of the total number of each of the structural and non
structural controls that have been implemented within your jurisdiction as a part of a WQMP. 
Definitions of each of the controls can be found in Appendix G of the Drainage Area 
Management Plan. 

Routine Structural Controls (Sl - S16) 

Type of Structural Control Total Number Implemented 
S 1 - Filtration 
S2 - Common Area Efficient Irrigation 
S3 -Common Area Landscape Design 
S4 - Community Car Wash Racks 
S5 - Wash Water Controls Food Prep Areas 
S6-Trash Container Areas 
S 7 - Self-Contained Areas Washing/Steam Cleaning 
S8 - Outdoor Storage 
S9- Motor Fuel Concrete Dispensing Areas 
S 10 - Motor Fuel Dispensing Area Canopy 
S 11 - Motor Fuel Interruptable Drainage 
S12 - Ener12:v Dissipator 
S 13 - Catch Basin Stenciling 
S 14 - Diversion of Loading Dock Drainage 
S 15 - Inlet Trash Racks 
Sl6- Water Quality Inlets 

B-13 

0012762



• 

• 

• 

Routine Non-Structural Controls (Nl - N16) 

Type of Non -Structural Control Total Number Implemented 
NI -Education POA 
N2 - Activity Restrictions 
N3 - Common Area Landscape Management 
N4 - BMP Maintenance 
N 5 - Title 22 CCR Compliance 
N6- Local Industrial Permit Compliance 
N7 - Spill Contingency Plan 
N8- Underground Storage Tank Compliance 
N9 - Hazardous Materials Disclosure Compliance 
NIO- Uniform Fire Code Implementation 
N 11 - Common Area Litter Control 
N12 - Employee Training 
N 13 - Housekeeping of Loading Docks 
N 14 - Common Area Catch Basin Inspection 
N15 - Street Sweeping 
N 16 - Commercial Vehicle Washing 

In addition to the above mentioned routine structural and non-structural BMPs, identify any 
"special" structural BMPs that may have been implemented in the table below: 

"Special" BMPs Summary 

Name of project where BMP was required 
Watershed where project is located 
Identify what "special" BMP was required 
Identify the targeted pollutant of concern 

Name of project where BMP was required 
Watershed where project is located 
Identify what "special" BMP was required 
Identify the targeted pollutant of concern 

Name ofproiect where BMP was required 
Watershed where project is located 
Identify what "special" BMP was required 
Identify the targeted pollutant of concern 
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2.11 Education Materials (DAMP Section 7.5) 

Has your city, in addition to the routine distribution of educational materials, ever conducted 
special education initiatives (e.g. workshops, seminars, etc.) for developers and contractors to 
promote awareness of stormwater quality issues and requirements? 

Yes: No: --- ---

If so, describe when and what education initiatives were conducted? 

DAMP Section 8, Construction 

2.12 Construction Activities Summary (DAMP Section 8.7) 

Provide the following information and/or your limits in being able to provide the information so 
that an effective record keeping system can be established among the municipalities. 

Construction Activities Summary 

Type of Activity Total Number 
Grading Permits Issued 
Construction Permits Issued 
Sites > 5 acres 
Site Inspections Conducted 
Citation.s Issued 

Note any limitations in your ability the report the above information: 
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Additional Information 

2.13 Identification of Facilities Subject To The Industrial Activities Storm Water General 
Permit During the Development Approval Process. 

Indicate if your city has a mechanism in place for identifying new businesses by Standard 
Industrial Classification (SIC) codes which would allow the identification of those businesses 
that are subject to the Industrial Activities Storm Water General Permit. 

Is there a mechanism in place to identify new businesses by SIC code? 
Yes No ---

If yes, please indicate the mechanism by which these businesses are identified 

If no, please indicate the impediments to obtaining this information 
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2.14 Additional Technical Information Requests and Special Studies 

Indicate below if your city has been included in a 13267 letter requesting additional technical 
information or a cleanup and abatement order from the Regional Water Quality Control Board. 
Please indicate specifically what activities have been conducted within your jurisdiction even if 
the County of Orange took the lead in gathering the information or preparing the response. 

Ch kth ec . t b "f ·tyh b e appropna e ox 1 your c1 as . 1 d d. een me u e ma: 
Request for a 13267 letter 
Cleanup and Abatement Order 

Summarize what the 13267 letter was requesting or cleanup and abatement order was addressing: 

The additional studies or technical information that have been conducted or provided include: 
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• 3.0 ENVIRONMENTAL PERFORMANCE REPORT 

3.1 Introduction 

To comply with the NPDES Permits, a program has been developed to utilize the expertise of 
each facility manager to control the discharge of pollutants to stormwater from municipal 
facilities. The program objectives are to: 

1) determine which operations are the most significant contributors to stormwater 
pollution; and then to 

2) identify significant issues at each facility and develop and implement action plans to 
control the discharge of pollutants. 

3.2 Instructions 

This program was initiated with the 1996/97 Annual Stormwater report and will be an ongoing 
effort to identify and improve the activities at municipal facilities with respect to environmental 
performance. To assist facility managers, the following forms (See Attachment 2) were 
developed: 

• Form 1 - Decision Table to Determine Significance, 
• Form 2 - Significant Issues Action Plans and Updates 

• A description of how to use these forms is provided below. 

• 

This program requires that every year each municipal facility manager needs to: 

1) Review the Form 2 that was submitted in FY 1998/99 (Significant Issues Action 
Plans and Updates) and identify which action plans have been completed and/or note 
the progress that has been made towards completing the action plans; 

2) If all five significant issue action plans are still in progress STOP HERE. 
(note: remember that an end date has been identified previously for each action plan) 

If less than five significant issues action plans are still in progress continue; 

3) Re-evaluate the facility using the three blank Form 1 's provided and the Form 1 's 
completed in FY 1998/99 to determine if there are any additional significant issues 
that need to be addressed; 

4) If there are no more significant issues to be addressed according the criteria set forth 
in Form 1, check the box indicating that on the blank Form 2; 

5) If there are additional significant issues that need to be addressed at that facility, 
identify those issues on the blank Form 2 so that a total of five significant issues are 
either being addressed for the first time or are still in progress from the last reporting 
period; 
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6) Develop and implement an action plan on the blank Form 2 for each new significant 
issue that needs to be addressed at that facility (copies can be made of Form 2 for 
additional action plans); 

3.3 Form 1: Description 

Form 1 is comprised of three tables which represent operations at municipal facilities that could 
contribute to stormwater pollution. Any given facility may conduct one or more ( or none) of the 
operations described. Facility managers should complete only the tables that reflect operations 
at the facility. The operations identified for review as part of the Environmental Performance 
Reporting program include: 

• Hazardous Materials Stored or Handled On-Site 
• Waste Stored or Handled On-Site 
• Vehicle and Equipment Maintenance Operations 

For each table, a number of potential ISSUES have been identified that could contribute to 
stormwater pollution. The ISSUES identified include: 

Hazardous Materials Stored or Handled On-Site: 
• Leakage from Fluid Transfer Areas - Leaks or spills associated with operations such as liquid 

dispensing, mixing of pesticides or herbicides, paint mixing, etc. 
• Leakage from Storage Containers - Areas where containers or tanks are currently or have 

historically leaked. 
• Spills Outside Containment Areas - Areas outside containment where spills of materials have 

occurred. 
• Material Storage - Areas where materials such as asphalt, sand, or gravel are stored. 

Waste Stored or Handled On-Site: 
• Spillage of Waste - Areas where solid or hazardous waste have been spilled, including 

hazardous waste storage areas, trash bins etc. 
• Leakage from Stored Waste - Areas where waste containers have leaked. 
• Waste Storage - Areas where waste such as street sweepings, composting, trash, debris, etc. 

are being stored or stockpiled. 

Vehicle and Equipment Maintenance Operations: 
• Large Spills (Greater than 10 Gallons) - Areas where spills of more than 10 gallons have 

occurred or has the potential to occur. This may include tank loading overflows, container 
spills, etc. 

• Small Spills (Less than 10 Gallons) - Areas where drips or overflow materials have or have 
the potential to occur. This may include vehicle leaks, fuel dispensing overflow, etc. 

• Equipment/Vehicle Washing Wastewater Discharge - Areas where vehicle and equipment 
washing occurs . 
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3.4 Form 1: Instructions 

To comply with the program, facility managers must: 

1. Identify which forms need to be completed. 
2. Identify the ISSUES relevant to the facility on each form. 
3. For each ISSUE, the facility manager should inspect the facility, completing each column. 

The information to be provided in the columns includes: 

• Column 1 - Location: Identify the source or location for each ISSUE located at the facility 
(e.g. oil storage area in northwest comer of maintenance yard) 

• Column 2 - Does the activity result in a discharge that could flow off-site during dry 
weather? Dry weather flows may include irrigation runoff, vehicle washing, street sweeping 
wastewater, etc. (NOTE: Irrigation runoff should only be noted if it has the potential to pick 
up pollutants before it flows off-site.) 

• Column 3 - Does the activity result in materials or residue being exposed to stormwater? 
This may include storage of materials, spill residue, oil from leaking vehicles, etc. 

• Column 4 - Are structural controls in place to prevent exposure of materials or residue to 
stormwater? Structural controls may include roofs, berms, covers, etc . 

• Column 5 - Are non-structural management practices in place to reduce exposure of 
materials or residue to stormwater? Non-structural controls include sweeping, inspections, 
spill cleanup procedures, etc. 

• Column 6 - Are stormwater treatment practices employed? Stormwater treatment practices 
include oil/water separators, detention basins, etc. 

• Column 7 - Would additional structural or non-structural controls result in a significant 
improvement in storm water quality? Determine if you have implemented all feasible 
controls to reduce stormwater pollutants. 

• Column 8 - Is there a potential economic incentive associated with addressing the issue? 
Economic incentives may be related to savings in water usage, waste disposal, energy usage, 
etc. 

• Column 9 - Is there a benefit to the surrounding community associated with addressing the 
issue? Benefits may include reduction in debris and/or pollutants to local stormwater that 
may come into contact with residents . 
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• Column 10 - Based on the previous questions, do you consider exposure of pollutant residues 
to stormwater or dry-weather discharges to be significant? Each facility will be required to 
identify five ISSUES which are considered to be significant. A Significant Issues Action 
Plan (blank Form 2) must be prepared for the ISSUES identified. 

The determination of whether a discharge is significant depends on each facility's.situation. 
Facility managers should discuss with employees, city representatives or County Stormwater 
Program staff to determine whether an ISSUE is significant. Dry-weather discharges which are 
not covered by a discharge permit should be considered significant. 

3.5 Form 2: Instructions 

The first page of Form 2 (completed Form 2) includes the significant ISSUE action plans that 
each facility manager identified in the previous annual status report. The second page of Form 2 
(blank Form 2) includes additional space to allow each facility manger to continue to address 
additional significant ISSUES each reporting period until all ISSUES have had action plans 
developed and implemented. There is also a box provided on Form 2 which allows the facility 
manager to note ifthere are no more significant ISSUES to address at that facility based on the 
criteria set forth in Form 1. 

As described above in section 3.2, each facility manager needs to: 

1) identify on the completed Form 2 which action plans have been completed and/or 
note the progress that has been made towards completing that action plan; 

2) if there are additional significant ISSUES that need to be addressed at that facility, 
identify those ISSUES on the blank Form 2 so that a total of five significant ISSUES 
are either being addressed for the first time or are still in progress from the last 
reporting period; 

3) develop and implement an action plan on the blank Form 2 for each new significant 
ISSUE that needs to be addressed at that facility (copies can be made of Form 2 for 
addition~} action plans); 

4) check the box provided to indicate if there are no more significant ISSUES for that 
facility. 

For each new significant ISSUE that is now going to be addressed, the facility must prepare an 
Action Plan using the blank Form 2. The Action Plan requires (1) an objective, (2) a date of 
completion, and (3) actions to be implemented to reach the objective. A description of the 
procedure is provided below. 

• Objective and Date of Completion: An objective is required for each significant ISSUE 
identified. The objective should be specific, and a time frame for completion should be 
identified. For example: "To reduce the discharge of solids from the materials handling area 
by November 2000." 
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• Actions: Actions are specific steps that will be taken to reach the objective. For example, 
the actions may include daily sweeping, utilization of best management practices, 
construction of a berm, etc . 
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4.0 FISCAL ANALYSIS 

4.1 Description 

The permits require the Co-Permittees to prepare and submit a unified fiscal analysis to the 
Executive Officer of the Regional Board. The Fiscal Analysis shall be submitted with the 
Annual Report document no later than November 15 of each year and shall, at a minimum, 
include the following: 

Each Co-Permittee's expenditures for the previous fiscal year; 
Each Co-Permittee's budget for the current fiscal year; and 
A description of the source of funds. 

The Fiscal Analysis is intended to depict as accurately as possible, all NPDES compliance 
related costs for each Co-Permittee. Reported costs must include the costs of Co-Permittee 
operations and contracted services. 

4.2 Form Instructions 

Information is requested related to Capital Costs and Operations and Maintenance Costs. These 
costs are to be reported on the attached forms and must provide (1) actual expenditures for 
DAMP related programs in the previous fiscal year (FY99-00) and (2) budgeted expenditures for 
the current fiscal year (FY00-01 ). The cost data must also distinguish between pre-existing 
programs (programs that contribute to pollutant control that were in-place prior to permit 
issuance) and programs that have been implemented specifically in response to the DAMP. 

Procedures for completing the forms are as follows: 

• Under the "Existing Program," list the costs of those pre-existing programs which contribute 
to pollution control and were generally in-place prior to the advent ofNPDES requirements. 
Under "DAMP Portion," list any additional cost for each program, beyond "Existing 
Program" costs required to meet DAMP specifications. If no program existed prior to 
DAMP implementation, list the total cost under this column. 

• Listthe costs for contracted operations under Operations Costs, and note under comments 
that the item was contracted. Do not attempt to break out capital costs from contracted items. 

• Estimates should be used where accounting systems do not provide sufficient information 
and this data should be identified as an estimate. Do not include the "shared costs" which 
constitute each city's contribution to the activities performed by the County on behalf of the 
Co-Permittees. This information is evaluated separately . 
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Regarding specific cost categories: 

Environmental Performance Report: Include in the Environmental Performance box, the cost 
of any facilities improvements that may have contributed to protection of stormwater quality, 
such as roofing of a waste storage area, installation of a storm drain system clarifier, etc. Also, 
provide the costs of any management/procedural/material changes such as a switch from a lead
based to a non lead-based traffic paint; 

Public Property and Street Chemical Spill Response: This section refers to the costs of 
responding to chemical releases that threaten or directly affect the storm drain system. 
Responsibility for chemical spill response may be assigned to the County of Orange Flood 
Control District, Fire Department and/or designated staff within the public works function with 
access to the services of a hazardous waste hauler (through an on-call contract) for large spills. 
Reported costs should be specific to this activity, including the cost of maintaining a fire 
department hazardous materials team capability, training for non-fire department personnel and 
any special equipment requirements ( e.g., a dedicated spill response vehicle), and the value of 
any on-call contracts for spill response and clean-up. 

Pesticide and Fertilizer Management: Under "DAMP Portion," include the fiscal impact from 
implementing the "Management Guidelines for use of Fertilizers and Pesticides" developed for 
the Co-Permittees as part of the DAMP. · 

Requiring New Development BMPs and Requiring Construction BMPs: Under "DAMP 
Portion," include the fiscal impact of implementing the development processing requirements 
specified in Appendix G. 

BMPs Incorporated Into Public Works Capital Projects: Under "DAMP Portion" include 
any additional costs to public works construction projects from compliance with Appendix H . 
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• CAPITAL COSTS 
(Land, Large Equipment and Structures) 

DAMP 1999/00 FY Costs Projected 2000/0 I Costs 

Cost 
Elements 

Attributable to Pre-existing Attributable to Pre-existing 
DAMP Program DAMP Program 

Supportive of Program Administration 
(DAMP Section 2.0) 

Litter Control 

MUNICIPAL 
ACTIVITIES 

(DAMP Section 5.0) 
Recycling 

Drainage Facility 
Maintenance 

Catch Basin Stenciling 

• Street Sweeping 

Environmental Performance 

Public Property & Street 
Chemical Spill Response 

Pesticide & Fertilizer 
Management 

PUBLIC Nonpoint Source Pollution 
INFORMATION Awareness 

DAMP (Section 6.0) 
Household Hazardous 

Waste Collection 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection) 

ILLICIT CONN./ Facility Inspection 
DISCHARGE ID & 

ELIMINATION 
(DAMP Sec. I 0.0) 

Other Efforts to Identify & 
Eliminate Illicit 

Connections 
BMPS INCORPORATED INTO PUBLIC WORKS 

CAPITAL PROJECTS 

TOTALS 

• 
B-25 

0012774



• OPERATION AND MAINTENANCE COSTS 

DAMP 1999/00 FY Costs Projected 2000/0 I Costs 

Cost Elements 
Attributable to Pre-existing Attributable to Pre-existing 

DAMP Program DAMP Program 

Supponive of Program Administration 
(DAMP Section 2.0) 

Litter Control 

MUNICIPAL 
ACTIVITIES 

(DAMP Section 5.0) 
Recycling 

Drainage Facility 
Maintenance 

Catch Basin Stenciling 

Street Sweeping 

• Environmental Performance 

Public Propeny & Street 
Chemical Spill Response 
Pesticide & Fenilizer 
Management 

PUBLIC Nonpoint Source Pollution 
INFORMATION Awareness 
DAMP (Section 6.0) 

Household Hazardous 
Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 
(Supponive of f'lanning, etc.) 

REQUIRING CONSTRUCTION BMPS 
(Supponive of Plan Check & Inspection) 

ILLICIT CONN./ Facility Inspection 
DISCHARGE ID & 

ELIMINATION 
(DAMP Sec. I 0.0) 

Other Effons to Identify & 
Eliminate Illicit 

Connections 
BMPS IN CORPORA TED INTO PUBLIC WORKS 

CAPITAL PROJECTS 

TOTALS 

• 
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• FUNDING SOURCES 

DAMP FUNDING SOURCES 

FISCAL YEAR FISCAL YEAR 
1999-2000 2000-2001 

(Projected) 
GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING 
ITEM 

GASTAX 

SPECIAL DISTRICT FUND 

OTHERS (specify) 
Benefit Assessment 

Sewer & Storm Drain Maintenance 

• Fee 
TOTALS (must add up to 100%) 

• 
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Attachment 1 

Supplemental Information: Fertilizer & Pesticide 
Management 
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Attachment 1 
Supplemental Information: Fertilizer & Pesticide Management 

Fertilizer Management 

1. Who manages the fertilizers in your jurisdiction? 

City Personnel ____ _ Contractor _____ (please list the name of the contractor) 

2. Have any of the soils in your jurisdiction ever been tested for compatibility with the 
fertilizers being used (Section 2.3 .1 )? 

Yes __ No 

If so, please indicate when the testing occurred: 

3. Have qualified fertilizer specialists ever been consulted regarding: (this can include your 
contractor if they have been consulted regarding these items) 

A. fertilizer application rates or timing (Sections 2.3.2 and 2.3.3)? 

Yes __ No 

B. application methods of fertilizers (Section 2.4)? 

Yes __ No 

C. storage of fertilizers (Section 2.5)? 
Yes __ No 

D. handling of fertilizers (Section 2.5)? 
Yes __ No 

If so, please indicate when the last consulting occurred: 

4. Were organic (compost, peat or mulch) or slow release fertilizers used (Section 2.2.2)? 

Yes __ No 

Were organic or slow release fertilizers used to a greater extent than in previous years? 

Yes __ No 

5. Have fertilizer storage facilities been upgraded to meet the recommendations of Fertilizer 
Management Guidelines (Section 2.2.2)? 

Yes __ No 
If so, how and when did the upgrade occur? 
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6 . Did you or your contractor have any spills of fertilizers in your jurisdiction in the last 

year? Yes __ No __ 

If yes, explain the circumstances and the steps taken to mitigate the situation (attach a 
separate sheet, if necessary, or a copy of the incident report). 

7. In the course of the last year, over how many acres of land were applied with fertilizers? 
Acres 

8. Please list the types and quantities of fertilizers that were applied in your jurisdiction. 

Type of Fertilizer Amount Applied (note units) 
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II. Pesticide Management 

1. Who manages the pesticides in your jurisdiction? 

City Personnel ____ _ Contractor _____ (please list the name of the contractor) 

2. Have all of the pest control personnel (applicators) obtained Qualified Applicators 
Licenses from the state (Section 3.3.2)? 

Yes __ No __ 

If no, have they completed the County's equivalent training program (Section 3.3.3)? 

Yes __ No __ 

3. Have any of the soils in your jurisdiction ever been tested for compatibility with the 
pesticides being used (Section 3.3.7)? 

Yes __ No __ 

If so, please indicate when the testing occurred: 

4. Has a qualified state-licensed pest control advisor ever been consulted regarding 
appropriate pesticide use (Section 3.3.1)? 

Yes No --

If so, when did that occur? -----------------------
5. Have the recommendations been implemented, as referenced in the Pesticide 

Management guidelines, for creating accident mitigation plans in the event of a spill 
(Section 3.3.4 and 3.3.5? 

Yes No 

6. Have the recommendations been implemented, as referenced in the Pesticide 
Management guidelines, for the following? 

A. periodic inspection and cleaning of pesticide application equipment 
(Section 3.3.6)? 

Yes __ No --
B. periodic inspection of contracted and/or in-house pest control crew 

activities (Section 3.4.1)? 
Yes __ No 

--

If so, when did the last inspections occur?----------------

If not, explain. ----------------------------
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7 . Were the appropriate measures ever implemented for the following, as recommended in 
the Pesticide Management program? 

A. applications of pesticides (Section 3 .4) Yes No --

B. storage of pesticides (Section 3 .5 .1 )? Yes No -- --

C. disposal of pesticides (Section 3.5.3)? Yes -- No --

D. transportation of pesticides (Section 3 .5 .2)? 
Yes No --

If so, when were the measures completed? ________________ _ 

If not, explain ___________________________ _ 

8. In the course of the last year, to how many acres of land were pesticides applied? 
Acres ---

9. Have you (or your contractor) had any spills or other releases of pesticides in your 
jurisdiction in the last year? 

Yes __ No 

If yes, explain the circumstances and the steps taken to mitigate the situation ( attach a 
separate sheet, if necessary, or a copy of the incident report). 

Submit a complete list of the pesticides you have used in the last year, noting any changes in the 
list from the previous year (indicate which pesticides contain restricted or Category One 
chemicals). 

Name of Pesticide · Restricted or Category One Quantity Applied (note units) 
Chemical? 
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III. Integrated Pest Management 
Integrated pest management is the trend in vegetation management, which supports moving 
away from reliance on pesticides, and toward an integrated approach of limited pesticide use 
with more environmentally friendly pest control techniques. 

1. Does your jurisdiction currently implement Integrated Pest Management (1PM) 
techniques as recommended in the Management Guidelines for Use of Fertilizers and 
Pesticides (Section 4.0)? Yes__ No 

2. If any, list the specific alternatives to pesticides that were employed by your pest control 
crews in the last year. ( ex: natural predators, weeding, hoeing, manual removal, pruning 
& thinning of trees, etc.) 

3. Have your work crews reduced the number of pesticides in use in your jurisdiction in the 
last year as a result of IPM? Yes__ No 

If yes, quantify the reduction (% ). ________ _ 
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Attachment 2 

Environmental Performance Report 
Significant Issue Action Plans and Update Forms 
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Can Activity result in 
a discharge that could 

potentially discharge off-site 
during dry weather? Does the Activity result in 

ISSIJE I.OCATION residue being exposed to 
Types of discharges may storm water? 
include irrigation, vehicle 
washing, street sweeping 

runoff, etc. 

Large Spills - Greater 
than 10 gallons 

Small Spills - Less 
than IO gallons 

(vehicle storage. drips. 
overflow, etc.) 

: 

Equipment/Vehicle 
Washing 

Wastewater Discharge 

City: Prepared by: 

Facility: Date: 

• 
P IS~l~<\\MRIV XIS 

FORM 1 - Vehicle and Equipment Maintenance Activities 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 
Decision Table to Determine Significance 

Are stru1..1ural controls in Arc non-structural Arc storm 
place to prevent exposure management pra1..1iees in place water treatment 
of residue to storm water? to redm:c exposure of residues practices employed? 
(i.e., roofs. berms, covers) to storm water? (i.e .• sweeping, (i.e .. oil/water 

inspections. spill clean-up separators, detention 
Identify types of procedures, etc.) basins, etc.) 

structural controls in place. 
If known, identify which Identify non-structural Identify treatment 

BMP it reflects. management controls in place. practices in place. 

'. 

' 

\ 

Based on the previous 
questions, do you 

Would additional structural Is there a potential ls there a benefit to consider exposure of 
or non-structural controls economic incentive the surrounding residue to stonn water 

result in a significant associated with community or dry-weather discharges 
improvement in storm addressing the associated with to be significant? (Dry-

water quality? issue? addressing the issue? weather discharges to 
the stonn water system 
should be considered 

significant.) 

' --

+ 
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Can Activity result in 
a discharge that could 

potentially discharge off-site 
during dry weather? Does the Activity result in 

ISSlJE LOCATION residue being exposed to 
Types of discharges may stonn water? 
include irrigation, vehicle 
washing. street sweeping 

runoff, etc. 

Spillage of 
Waste 

Leakage from 
Stored Waste 

Waste Storage (i.e., 
temporary stockpiling 

of street sweeping. 
mmposting. trash, 

debris, etc.) 

City: Prepared by: 

Facility: Date: 

• 
P IS41J"~1A ll'Rl,\I XI.S 

FORM 1 - Waste Stored or Handled On-Site 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 
Decision Table to Determine Significance 

Are strm.1ural controls in Are non-structural Are storm 
place to prevent exposure management practices in place water treatment 
or ~esidue to storm water? to reduce expo;ure of residues practices employed? 
(i.e., roofs, benns, covers) to storm water'! (i.e .. sweeping. (i.e .. oil/water 

inspections, ,pill clean-up separators, detention 
Identify types of procedures, etc.) basins, etc.) 

structural controls in place. 
If known, identify which Identify non-structural Identify treatment 

BMP it reflects. management controls in place. practices in place. 

. 

Based on the previous 
questions, do you 

Would additional structural Is there a potential Is there a benefit to consider exposure of 
or non-structural controls e,:onomic incentive the surrounding residue to stonn water 

result in a significant associated with community or dry-weather discharges 
improvement in stonn addressing the associated with to be significant? (Dry-

water quality? issue? addressing the issue? weather discharges to 
the stonn water syslem 
should be considered 

significant.) 
,.,. 

+ 

B-36 

0012785



Can Activity result in 
a discharge that oould 

potentially discharge off-site 
during dry weather? Does the Activity result in 

ISSIJE ll>CATION residue being exposed to 
Types of discharges may stonn water? 
include irrigation, vehicle 
washing, street sweeping 

runoff, etc. 

Leakage from Fluid 
Transfer Areas 

(e.g., drums) 

Leakage from 
Storage Containers 

Spills Outside 
Contai nmenl 

Material Storage (i.e., 
drum, storage, asphalt 

piles, construction 
materials, etc.) 

.. 

' <,lly: ... ,. Prepared by: 

- Facility: Date: 

'! 

P~··~~IMAlHllAI. XLS 

FORM 1 - Materials Stored or Handled On-Site 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 
Decision Table to Determine Significance 

Are structural controls in Are non-structural Are stonn 
place to prevent exposure management practices in place water treatment 
of residue to stonn water? to reduce exposure of residues practices employed? 
(i.e., roofs, benns, oovers) to stonn water? (i.e., sweeping, (i.e., oil/water 

inspections, Jpill clean-up separators, detention 
Identify types of procedures, etc.) basins, etc.) 

structural controls in place. 
If known, identify which Identify non-structural Identify treatment 

BMP it reflects. management controls in place. practices in place. 

. 

-

Based on the previous 
questions, do you 

Would additional structural Is there a potential Is there a benefit to consider exposure of 
or non-structural oontrols economic incentive the surrounding residue to stonn water 

result in a significant associated with community or dry-weather discharges 
improvement in stonn addressing the associated with to be significant? (Dry-

water quality? issue? addressing the issue? weather discharges to 
the stonn water system 
should be considered 

significant.) 

+ 

B-37 

0012786



• 
City of: 

Facilit : 

Prepared By: 

Date: 

Significant Issue (From Form 1 ): 

10~ective aod Ta,get Date 

Action Items 

Actions To Be Taken 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date 
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APPENDIXC • NPDES STORMWATER PERMIT IMPLEMENTATION AGREEMENT 
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~Nut ;;..::,.,ti, 1 

National Pollutant Discharge Elimination System 
Stormwater Permit Implementation Agre6ment 

Santa Ana/San Diego Regions 

/ ~ -:-~ 
_ This -AGREEMENT entered into as of this ,., day o! 
1l"f(rot2ec , 1990 by the county of orange, (herein called the 

COUNTY), the Orange county Flood Control District (herein called 
the DISTRICT and the Cities of Anaheim, Brea, Buena Park, Costa 
Mesa, cypress, Dana Point, Fountain Valley, Fullerton, Garden 
Grove, Huntington Beach, Irvine, Laguna Beach, Laguna Niguel, La 
Habra, La Palma, Los Alamitos, Mission Viejo, Newport Beach, 
orange, Placentia, San Clemente, San Juan Capistrano, Santa Ana, 
seal Beach, Stanton, Tustin, Villa Park, Westminster, and Yorba 
Linda (herein called the CITIES) establishes the responsibilities 
ot each party with respect to compliance with National Pollutant 
Discharge Elimination System (NPDES) Stormwater regulations 
administered by the United States Environmental Protection Agency 
(EPA) under the authority granted by the Clean Water Act (CWA) 
and its 1987 amendments, the Water Quality Act (WQA). 

UCI'l'AJ.8 

Whereas 
Congress in 1987 amended Section 402 ot the Federal Clean 

water Act (33 u.s.c.A. l342(p)) to require the federal 
Environmental Protection Agency to promulgate regulations for 
applications for permits for stormwater discharge~: and 

Whereas 
These permit regulations will require the control ot 

pollutants· from stormvater discharges by requiring a National 
Pcllutant Discharge Elimination System permit which would allow 
the lawful discharge of stormwaters into waters of the United 
states: and 

whereas 
These EPA regulations will require NPDES penli ts for 

discharges froa municipal storm severs on a system-wide or 
jurisdiction-wide basis: and 

Whereas 
The Legislature, in enacting the orange County Flood Control 

Act, created the orange County Flood Control District to provide 
for the control of flood and stora waters: and 

·Whereas 
The powers granted to the DISTRICT include carrying on 

technical and other investigations, examinations, or teats of all 
·kinds, making measurements, collecting data, and making analyses, 
studies, and inspections pertaining to water supply, control of 
floods, use of water, water quality, nuisance, pollution, waste, 
and contamination of water, both within and without the DISTRICT: 
and H E C E \ V E 0 

c-1 
5EP , 0 ·,,~O 

0012789



;.~e:-eas 
:'he c:':':::::s, the COt.."'NTY and t!'le ~!S:'R:C":' ·:ies::.:-e -::: :.eve:::~ 

an i.:,4:eq:-a ted stor.nwater disc:,,a:-qe ::ianage::en-= ~:-o<;:-a.:: wi -=~ ':.~e 
oc: ec:--:.;. ·-1e of i::ip:-oving wate::- qua.l i 4:y i:i the C:\.!n':.y o ! c=-a.~<;e; a~:. 

;.,"'he =-eas 
~~e Cali!o:-nia S':.a':.e wa':.e:- Reso~:-:es Ccnt:-ol 3oa:-: c:s~""R~ 

as designee o! t!'l.e :E::?A has delega-:ed aut!lority t: the Reqi:~ 
wate:- Quality Cont:-ol Boa:-ds-San-:a Ana Region (RWQC3-S~) and Sa~ 
Diego Region (RWQCB-SOR) !or ad:inis-::-a':ion o~ t."le N?OES St:=-:1 
wate:- pe:.-:nit applic:a<:ion process within ":he bounda:-i.es e! -::-:.e:.:
Regions: and 

w'"he:-eas 
The COUNTY, DISTRICT and CI~!ZS have been desi;-nated as ce-

pe~ittees by the RWQCBs; and 

Whereas 
-The COUNTY has been designated as the lead Agency on -=-~e 

. per.iii ts : and 

Whereas 
cooperation bet~een the c:T!ZS, the COONTY and the OISTRICT 

to jointly file applications tor NPOES Stor:water pe:-:nits is in 
t."le best interests of the c:T!ES, the COONTY and the DISTRICT; 
and · 

Whereas 
The COt1N'l'Y is willing to share the expertise of its stat! 

with the CITIES so that they can join in seeking and i=plementing 
ce~ain requirements of t.'ie NPDES Stor=water permits: and • NOW THZREFORE: The parties hereto do mutually agree as follows: 

I. Filing Status. The ·coONTY' CISTlUCT and CITIES will 
!ile , the applications tor stor.nwater pe:-:nits as cc
pe:-:ii ttees. The COONTY, the DISTRICT and. each 
indi vidua:l city will be a co-permi ttee. 

II. 1:ncorpo;:ation .9.t federal c;uidel ines. The ter.lls of all 
applicable Federal and State guidelines, as presently 
writ~en or as changed during the life ·of this agreement 
are here1'y incorporated by reference and made a part ct 
this AGREEMENT and take precedence over any 
inconsistent terms of this agreement. Inconsistencies 
between the ter.11s ct the permit and final federal 
regulations are not applicable unless mandated by court 
order. 

- - - - . -- -·- - --- .. - .-•.- ·-· - - -- -- - ·- -- ·- - -- - '·- - --· --- - ·--- - . 

III. Qeleqation g.:, Responsibilities, The reSl)onsibilities 
ct each ct the parties shall be as follows: ·~ . 
A. The COUNTY, on a cost-shared basis, shall 

administer system compliance by 
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l ? -e..,a-~ :ig ; _..,, e-e ... -a-; - ... a-..a ... --··a· --e-a· · -
• - t" ·-· ~ ..... ,. .... ··- ---·· ••"-' -. ....... - -:- • -- •. ::: 

2. 

J. 

budge~s. The :budget year shall ==~~e:de w:-;f 
the !iscal year ot the co~,...-:-y, =~:y : - =~~e 
JO. 

a. ':'!'le pa~icipants shall be ?e~i -:-:ec -;: 
=eviev and approve the a~nual ope=a-:~~; 
budget !or t!'ie !or-:!'lco::i..:,g yea=. 
c=iteria !or app=oval sh.all l::,e 
a!!i..:-:native responses!=:::: a ::ajori..-:y c! 
the co-per:i ttees which :-e;,=ese:,t a 
majority ot the percentage cont=ibu-:ion 
as descri~ed in Section rv. ':'he c~~~"':'Y 
and the DISTRICT will :-e:::-esent o:,e 
voting co-per:1i ttee with. the:..:
perc:entage contribution equal to t~e 
total ot the COUNTY and the O!ST'R:C: as 
described in Section rv. The =eview 
period shall be from November l t:::l 
November 3 O of eacn year with approval 
ot the tinal budget to. be completed :by 
December lS. 

b. The annua-l operating budget shall not be 
exceeded vi t..~out prior consent o t t..~e 
majority o t the co~per:1£ttees which 
represent a majority of the percentage 
contribution. 

Preparing compliance reports to the Regional 
Board and providing copies to the co-
permittees • 

Preparing a draft system-wide Best Management 
Practices (BMP) Program report. 

4. Monitoring the implementation and ensuring 
the ettee:iveness ot system-vide BMPs. This 
will include tield reconnaissance to evaluate 
structural and procedural BMPs. An annual 
report to the RWQCB will be prepared 
presenting the results of these evaluations. 

B. The DISTRIC~ shall, to the maximum extent 
practicable and· on a cost-shared basis except in 
paragraph 4 below, 

1. Perform the water quality and hydroqraphic 
monitoring tor permit ccmplia.nce. 

2. Administer the water pollution control 
program by enforcing the orang~ county Water 
Pollution Ordinance. 

J • Develop uniform criteria tor annual 
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4. Per!o~ inspections, at r.o c:s-:. -:.:: -=-~ 
c:-:-:z:s or ":he COt.i~Y, on -::,.c:se !a:::..:..-:.:..es 
owned =Y -::ie OISTR!C':' and c:, :n:.:i:..:.:..;:ai 
separa-:e s-=.or:n sewers in u~.:..:ic::::-pc:-a .. e 
coun-:y. Contrac:-=.s, : or su:!'1 ;:.:,spec-:. 
W'i 4:.."l.i.n C!'!'!tS may be unde:-:a:icen a-: ":!'le s ...... e 
e,q:,ense o! the requesting c:i-:y. 

C. The CITitS shall, to the maxi:num ex-:e~-: 
practicable and at no cos-=. to co~"N':'Y er c:s:-R:=-:, 

! • Implement a :acili ty inspe.ction p:-o<;ra:i :..:, 
accordance with the uni!::-m cri-:eria 
developed ~y the DISTRICT, !or al! :iuni:i.pa: 
separate storm severs as defined by ":h~ 
stor.nvater per:i t and within ":he 
jurisdictional boundaries of ~at city. 

2. Sw=m.it to the COC'NTY, stor: drain maps W'i th 
periodic: revisions which reflec-=. thr 
modlfications that were :nade to the st:::::. 
drain system.. 

- .... - 3. Prepare · watershed characterizations, 
incl udinq: 

a. Zoning designations and 

b. Identification ot areas where hazardous 
materials presently are or are suspe~ 
to have been stored, manufactur~d~ 
disposed of.. This sh.all include sites 
at which a hazardous material spill has 
occur:-ed. 

· 4. Review, approve, and implement system-wide 
BMPs. 

5. Eliminate or have eliminated, illegal/illicit 
connections to the stor.a drain system.. 

6. Identity the legal authority fer control ot 
discharges to the storm drain system. 

7. Provide to the COtrHTY annual reports (on 
forms provided by the C:CtnffY) and any other 
intormation needed to satisty annual 
reporting requirements of _the RWQCBs. __ _ 

a. Adopt and enforce, or name DISTRIC'l' as 
enforcer of a water pollution central 
ordinance, which prohibits non-NPDES 
permitted discharges to the municipal 
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o. 

--~;,_ ____ ----- --·-- - .. ·--~-· 
The COONTY shall, -:o t!'1e :iaxi:::.::: ex-:e:--.-: 
prac:<:ica.ble and a-= no cost to t!'1e c::-:!:S :::- -::-.e 
OIS':'RI=r, under-=ake i~ -=-~e u.ninco:"'?Q:'a-:ec a=eas :: 
t!'le COO'N':'Y, al: activities re~ired accve :! -:::.e 
CI':'I!:S t!'la-: are not responsibilities e! -:::.e 
OISTR!C"!' as outlined i~ Section r::. B . 

IV. P6o~~am Costs. :'!le responsibilities ~or paT-Dent c~ a:l 
shared costs o! equipment, se:vi:es, cor.trac-:ed 
analytical services, and t.~e cost of :..~e Regi::-:a: 
Board per.nits, shall be distri~uted a:iong t!'le 
DISTRICT, COUNTY and c:T!~S as follows: 

pa;-ieipant 
DISTRICT 
CITIES+ COONTY 

p~~eeptage Cont~ibu~ion . s 
95 

The individual percentage contr~utions !:om each city 
and the COONTY shall be tun~ions ot their respective 
areas and populations relative to. these ot the entire 
county. Each shall be calculated as one hal! of t!le 
sum ct the area and population tractions, multiplied by 
95:--~•!:xcluded are national fer.ests, state parks, 
airports, landfills, oceans, ha::"bors, tidal bays and 
military installations. The contribution ct the COUNTY 
shall be calculated from unincorporated areas and their 
respective populations. 

Share in percent fer City t 1 

x • area 
y • population 

( x, l 
• letot 

tot• total population or area 

+Cy, J 
Y;t;,; (95) 

~-

95 • total percentage excluding Flood Control 
District contribution 

Th• percentage shares shall be calculated by the COO'NTY 
EMA Environmental Resources Di vision tram population 
and area ·data. 'l'hese calculations shall be completed by 
November 1 ot each year and shall be included in the 
aMual budget proposal. Th• initial percentage shares 
are presented in Attachment 1. 

The total ot ahu•4 costs shall not exceed $1,000,000 
tor the ti:at: year ot the program. A deposit which 
constitutes a share percentage ot the total anticipated 
tirst year costs shall be required ot each city. The 
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=:it.ri':'Y s!'la.:: se:-:c! i:ivo~:es !:::- 4::'lese :e:cs:.. ~s -:= ':!".e 
C---~s ~·-··:, ,5 days o- ••e si·--;~g 0 6 ~--s ,-~~':"'V":"~-... - -- - .. -. •• ,.. ~ • ... .., •.•• , • -··- ·""..a·,-- ___ ...,,. 
~y t~e !oar~ cf supe:"Visors. Each ci-:y sna:: ~ay -:~e 
deposit vit~in 4S days ot t~e c!ate e~ t~e ~~vo::e. 

!f at a:,y ti::ne du::-i::"lg a given !iscal yea:- ':he p:-::g:-a. 
costs exceed the sum of the deposits, the c~t~"':'Y sha: 
sw:=mJ.t i.:,voices to -:he c:':IES to :-ecove:- t!'le de!ici-:. 
The sha=e !o~ eac~ ci.ty shall be pr::-atec ac:::-:i~g to 
t!'le !o=:iula above. Each c:i ty shall pay the :..:ivo ice 
vit!'liri 4S days of the billing date. 

':he COC'NTY shall prepare a tiscal rear end ac:o~~ti.ng 
vithin 60 days of the end of the !~seal yea!". :! the 
!iscal year end accounting results in costs ( :iet ::! 
interest ea=nings) exceeding t.~e SWll ot t!'le deposits, 
the COt.'1r.'Y shall invoice ea.ch city tor its p:-o::-atec 
share of t.~e excess cost. Each city shall pay the 
billing wit.~in 4S days o! t.~e date of t~e irivoice. !! 
the fiscal year end accounting results in the su:: of 
the de~osits exceeding costs (net of interest 
earnings), the excess deposits will carry for-.a:-d to 
=educe t.'le billings for the following year. 

After t.'le initial billing tor· the. program, t.'le COONTY 
shall invoice each _city for its annual deposit at the 
beginning (July 1) ot each ti~cal year. Each city 
shall pay the deposit within 45 days ot the date ot the 
invoice. Each city's deposit shall be based on their 
prorated share of the approved annual budget, reduced 
!or any.surplus identified in the prior fiscal year end. 
account:.ng. 

Interest earned on the CITIES deposits will not be paid 
to the CITIES, but will be credited against the C!TIES 
share of the program costs. 

Upon· te:-:a.ina.tion ot the program a final accounting 
shall be pertormed by the COC'NTY. It costs (net ot 
interest earnings) exceed the SUl:l of the deposits, the 
COUNTY shall invoice ea.ch city for its pr,crated share 
ot the excess. Each city shall pay the invoice within 
4S days ot the date ot the invoice. It the sum ot the 
deposits exceeds the costs, the COOHTY shall reimburse 
to each city its prorated share of the excess, within 
45 days ot the final accounting. Interest earnings are 
used to ot:set the CITIES share of program costs and 
will not be refunded to the CITIES. 

Each .city and-the--COON-TY shall bear the tina.ncial -
responsibility tor implementing the Program, with.in its 
jurisdictional boundaries, as outlined in Section III. 
c. and D. · 

The tiling fees tor the Penli ts shall be included in 
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v. 

VII. 

Li!• ct t~e AGlU:DC?N":'. 
=e i~ce!i~i.~e o~ as .. :o:p~:.ance . 

':'!'le li!e o! 
long as 

~~~~~:' s:-.a:: 
WQ.1. :a:-:::a~es 

Addi 4:icna.l ra.=ties. >.xiy ci :y which be:::ies s :;;:a :::·y 
~o-4:his AG~~!M!NT a!~e:: 4:he a;:,.plic:a4:ior.s !=:= -:!'le 
ini~:al N?OZS Sto:-:iwa~er per:its have been app~:ved a~c 
ar.y city which ~ecomes incorporated sha!l be::me a co
pe:-:ui -:-:ee on· the NPOtS Stor:nwa ter pe~i t iss".Jec:. :::y i :s 
=es?eC":ive RWQCS and shall comply with a:: e! :~e 
provisions cf -:his AGiU:EMENT. ~he date o! ini::a:ior., 
fo:- dete~ininq par"C.ic:ipant costs !o= ne.·l.y 
i:ico:"?o:-ated c:~:!S shall be ~~e date of inc:~c=a:ion, 
and for a city signing atter NPOE:S Stor:nwa-:e: ;:,e:-:it 
app=oval it shall be the date of the initial 
application for the NP0£S Stor:nwater pe::-:n.it. ':'he costs 
for adding the additional parties to the proc;ra:i., 
including additional per:1Lit and processing !ees, shall 
be paid by the added party. Monies to be rei:::ibursed to 
the existi:iq co-;:,e:-:i t~ees shall be c=edi t.ed to their 
:-es?ecti ve annual proq:-am operating :ees for the 
following budget year. 

Ti thd:aval !roa the AGllZZXEll'l'. A participant may 
withdraw trom the A<.REEMENT 60 days su.bsequent to 
vri tten notice to the COUNTY; The COUNTY will notity . 
the remaining co-per.:ittees within 10 business d'ays of 
receipt ot the withdrawal notice. The withdrawing 
partic:'i-pant shall agree to tile tor a separate per:llit 
and to comply with allot the req1,1irements established 
by the RWQC&(s). In addition, withdrawal shall 
constitute forfeiture ot the withdrawing participant's 
deposit for the bi.idget year ot withdrawal. The 
withdrawing participant shall be responsible for all 
lawfully assessed penalties as a consequence of 
wi't.~drawal. The cost . allocations to the remaining 
members will be rec:alc:ulated in the following budget 
year. 

VIII. Hon-compliance with Perait Requirements. Any 
participant found in non-compliance with the conditions 
of the permit . within their jurisdictional 
responsibilities shall be solely liable tor any 
lawfully assessed penalties, pursuant to ·Section ll385 
ot the Water Code. Common penal ties shall be 
calculated according to the formula outlined in Section 
rv. 

IX. r.eqal Action/Costs/Attorney P•••• Where any legal 
action is necessary to en~orce any provision hereof for 
damages by reason of an alleged breach of any 
prov~sions of this A<.REEMEHT, the prevailing party 
shall be entitled to receive tro:m the losing party all 
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x. 

X!. 

XII. 

XIII. 

li:iqation and collee:ion expenses, a~:~:-:.is:=a:~ve 
costs, wit~ess fees and cour-: cos~s. 

Alll•nc1ments to th• AGllZX:ZNT. ~is ~C~!:~N':' :ay :e 
amended by consen: of a majori-:y ot t~e co-?e:-:.:. :-:ees 
which represent a :ajori:y o: t~e per:e:-:.-:a. 
ccntributions as desc=i~ed in Section :v. =~e c~~"N .. 
ana the DISTRICT will represent one voting co-pe~it-:ee 
with a percentage contribution equal to t!le su: o~ -:~e 
individual contributicns of the CO~'"NTY and o:s:-R:c: as 
described in Section IV. No amendment :o this 
AGREEMENT shall be ef!ective unless it is in .:-iting 
and signed by the duly aut~orized represe:-:.tat~ves c! 
the majority ot co-per::ittees. 

Authorized Signatories. The County Director e! ?u:lic 
Works and the respective City Engineers or Directors o! 
Public Works, shall be authorized to exec~te the 
application(s) tor NPOES Stor.nwater pe~it(s) a~d take 
all other procedural steps necessary tc : il e the 
application(s) for NPCES Stormwater per:it{s). 

Notices. All notices shall be deemed duly given i! 
delivered by band; or three (3) -days aft.er deposit in 
the o.s. Mail, postage prepaid. 

Governing Lav. This AGREEMENT will be governed and 
construed in accordance with laws of the State ot 
California. Zt any provision - or provisicns ot this 
AGREEMENT shall be held ·to be invalid, illegal or 
unentc:1rceable, the validity, legality anA 
enforceability ot ~~e remainjnq provisions shall not i~ 
any way be affected c:1r impaired hereby •. 

XIV. consent to Breach not: Waiver. No ter.: or provisicn 
hereof shall be deemed waived and no breach excused, . 
unless- such waiver or c=nsent shall be in writing and 
signed by the co-pe:mit~ee to have waived c:1r consented. 
Any consent by any co-per:ittee to, or waiver ot, a 
breach by the other, whet.~er express or implied, shall 
not constitute a consent to, waiver ot, or ex~~se ·tor 
any other ditterent or subsequent breach. 

XV. Applic:uilit:y of Jtrio:z:o Acz:z:oeaaent:a. This document 
ccnsti tutes the entire AGREEMENT between the co
permi ttees vi th respect to the sw:,j ect ma ttar; all 
prier agreements, representations, sta tam en ts, 
negotiations and undertakings are superseded hereby. 

rn. becut.ioa ot the uuzxzn~- - .This .. ~. may ·l:ie 
executed in counterpart and the signed counterparts 
shall ccnstitute a single instrument. · 

• 8 
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• 

• 

IN WITNESS WHEREOF, thia AGREEMENT haa been executed as o! 
the day and year tirat above written . 

SIGNED ANO CERTIFIED TH,n A er:~ r: 
THIS DOCUMENT HAS BE~"1 i;:~~,f~:J-70 

THE CHAIRMAN Or THE SCA?.D 

LINDA D. Rl/•H , 2..-11 "io 
Clerk of fhe eo3rd of ~'Oerv,sors 

County ot Cxange. Cahtorn,a 

COt!NTY~RAHGE~ 

By ~4/' 
Chairperson, Board of Supervisor& 

ORANGE ~ FlD0"""27-D-C......_.J OL OI~TRICT 

By~~ 
Chairper•on, Board of Supervisors 

SIGNED AND CER'l'IFIED THAT A COPY or 
THIS DOCOXENT HAS BEEM DELIVERED TO 

TBZ CHAIRMAH or·TD BOARn. 

~UTH ,~-,,-~ 
Clerk of tba Board of Supervisors 

county ot Oran9e, calitomia 

APPROVED AS TO FORM: 
ADRIAN KUYPER, COOMTY COONS11, 
ORANGE COUNTY, RIHIA 

10-tt·f O 
Data 

c-, 

:.·.i 

·,. 
,:-: 
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Cltr of Allahela 

•r j;-= ,d · t~.#i r Na1M19er 

ATTEST! . 

&b .... 2?!~-~ 
CltJ Clerk _,1 -> - ~ 

APPROVED U TO FOMt 

~/ / ?&t--
,·c!tt:"iuorner • 

• c-, 

AffEST: 

~ n,.&..,;.. 
City Clerk 

APPROVED AS TO FOAH: 

~/,~ ,('ctiittorny 

Clt~_:• ~•u • C3-f--. y Mayor 3 

ATTEST: . 

~ (j @ . .,_~ 
ty Clerk. 

1 
,ffo 

&.1.f c..., •• ~- • 
APPROVED AS TO fOIIH: 

\ /+f A 'i'•l'J•'fO ..~ 

0012798
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eer, Dr••rt, De,urr ~a,, l•1••••r 

APPROVED U TO fORNz 

~m6W.;5 f~ttom•J J•rrr N. htunon 
C-11 

A;;J::15.C' 
City Attorn•r 

City or fountoln Volley 

By.cha~~ 
Hayor -

City ,?f'hJ!'~~J 
By ~~-

Hayor 

0012799



~EST1 -~,..I~ /CUW' C ~-?; b)'cf f/1110 

~'l'JOVSD ~RNI 

KV'-::0 ,{L - I ir:ltr Attarner -. · 

• •-12 

REQUE~ f FOR .CITY COUNCIL ACTION 

Oc 1ober I . 1990 

Submined lo: Honorable Mayor Ind City Council J A.PPaovio IY CITY COUNC' 

Submined by: Mlchael T. Uberua11, Chy Adm1ni11r11or la - L_" > 
Prepared by: "fo;.1, F. Sandoval, D1rec1or or Public Worts ~i 9 ~-?,';!:,-:ff..t·· 
Subject: ENVIRONMENTAL PROTECTION AGENCY - NATIONAL POLLITTANr 

DISCHARGE ELIMINATION SYSrEM (Nl'DlSI 

Con1111,n1 w11'9 Council Policy1 I ,I Yu I I New Policy or E•cepuon 

S1t1tmtnl ol htut. Recornmend111on, Analy1,1, Fund1ne Source. Alle,neuwe Ac11on1, Aue,;;;;;;,;~- -

STATEMENT Of ISSUE: 

As pan of the U.S. Clean Wa:er Act, 1he Ei'A hu 1n11111ed a pro1nm 10 clun up ow 
11or111 waten. The prop1m II called 1he ~a1lonal Pollutant Uischarge Clm1na11on s,scem 
(NPDES). To brin1 abouc a more or11nl1ed and eHlc1enc approach 10 1hi1 pro1r1m. the 
Coun1y of Oran1e (EMA and Flood Concroll and 111 or che c111e1 ,n :he coum, ha•• 
developed a unirled proaram. The counir hu che e•pertlse 10 do much or the needed 
lnve111111ion and norm w11er tt111n1 throu1hout the enme county (lher have alrudy a 
limited propam In placel ind 11 willln1 10 be che lud 11ency A commncn compmed ur 
the coun1y and 111 of lhe clllH hH developed 1n 1mplemen1111on 11reement co be 
uecuted by all of 1he aaenctu. 

RECQMMENQATK>N: 

Authorlae 1he Maror. 1he Chy Admlns1r11or. che Direccor of Public Wo,•s and ,he (i1y 
Clerk 10 e,1ecu1e the Nauonal Polluum Dhchar1e Elm1n111on Syuem Scorm Water Permu 
lmpte111en1111on Asreemen1. 

ANALYSIS; 

Al 1he meecin1 of May 7, 1990. the City Council au1horued che Clly 10 be a co, ptrmuee 
on 1he appllcauon for 1he pcrmu. The permu wu 1ub1equen1ly 1ubm111ed 10 the S•n•a 
Ana Re11onal Water Quallly Conuol Board and approved b, 1hH body 

We have received the rlnal drdl or the 1mplemenuuon 11Hemen1 horn 1he coun1y h 11 
lmper11ive th11 the 1peemen1 be uecuted II thll 11me in orJer co be1111 lmplemtn1•11on 
of our propam prior 10 rece1p1 of the IIRII i.i'A rults and 1u1deline1 scheduled 10 come 
out In lace Oc1ober. 

The county-wide commll1ee, not kno .. 1ng 1he 01cc c1111 for 1he l,r11 yur of 
lmplemen111ion hu prepared a rlrst yur pro1r1m bud1e1 or S 1.000.000 As ule1111l•••I 111 
1he anached 111eemen1. 1he Hun11n11on Buch shut of the program 11 S !0'11. or 
SSl.090. 71 for 1h11 rlrn yur. fhe SSl.090 7111 ,ncluJtd"' the cuc1tn1 bot11•• ul 
SIOS,000. 

fUNQINO SOURCE; 

Included In the 19'0191 bud1e1 (flood fundl II SIOS.000 ro, 1n NP!Jl'i ""'"' ,.,, ,~"''""' 
Ind lhe flrn ,ea, pro1r1m co111. · -

0012800
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cl~r ~vun~~ 
If CfC:flt 

Naror 

AT1"tST: 

i'f:'~-<.~-c .z ll.A..--.. '--- -
C ty Clerk 

I 

APP~~~-

C lt r Attorney 

C-13 
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ADDMSSBD TO• 

COPT 'l'01 

NUTIIIG DUii 

ACTION OP THZ CITY COUNCIL OP THI! 
CITY OP MISSION vn:.10. CALIPORNIA 

NOVZNIIBR ll, lttO 

Bob Collacoit 
Oranv• County !NA 
lOIS2 oou9laa1 Road 
Anahela, CA 12801 

Dennl1 Nllber9, Director of 
Nork1/Clty ln91n••r 

Novellber ll, lttO 

C~ILNIUIIIBIIIS PUSINT1 i Cra:r,craft, .JaUe, Keena, Hurra:r, 

COUIICJuauatBU AIISBNT1 , Curtl• .. , 

Public 

AGIJIDA ITllll NO. I 

888.JICTI National Pollutant Dl1char9• Eliaination 
S:r,1t .. , (NPD1s, for Urban Storavater 
RunoU 

NOTION aade b:r, Council••n Cra:r,craft, 1econded b:r, Council•an 
Nurra:r,, carried 4-0. Council referred the •atter to 1taff 
for further lnve1tl9atlon. 

STATI or CALIFORNIA , ' 
COUNTY or ORANGE , 
CITY or JIISSIOII VIIJO , 

1, IV\' J. IOB!L, Cit:r, Clerk of the Cit:r, of Hiuion Viejo, 
CaUfornla, clo hereby certify th• fore9oln9 to be th• oUlclal 
action taken by the City Council at th• above •e•tln9. 

. I 

IN NITIIISS NNEUOr, I have hereunto ••t •r hand and ••al thl1 
20th day of NOYellber, l~to. 

ISEAL, 

.~ 
City Clerk 

• 
C-14 

• 

ATTEST: -A. ...fl 
~ 

APPROVED AS TO FORH: 

A~ET: 

ctycl.iii ~~ 
/ 

APfAOVED AS TO FORM: 

~~I/L .. -
' ijitorney 

City 

By 

• 
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• 
Cit:, ot Oran9a 

., ~«~ 
blrector ot l'ubllcorii 

ATTtsTr 

clcr clerk 
City or San Cl•f•nte . 

ByC~~-
H•yor ~;z---

AfPIIOVED AS TO 

AffllOVl:i> AS TO P'OIIH1 ~EST: 

:? t:Oc-~ 

C-15 
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r cierk 

APPROVED AS TO FORN: 

'8<~ Mr u 

~l,t: I tt. . 
APPROVED AS TO rollN: 

City AUorn•r 

• 

City of Santa An• 

., ei!~MJ:a...,~IJ"S,4-;,'-----,,,.-.~ 

CStr ,i;•_!!,.. .. •ch 

., -,~ I.. 7/r-
clt, Nene9er 

APPR~ 

cltr Attorn•r 

ATTEST: 

m,~-~-wr= 

Cit~o SU ton J 
By u.;~ 

a rector of Publ 1c Works --

' .............. ' , ... , .... . 
• •. .,. ..... ,,,.. >e ., ·;· •.. ,' .:: ......... " • •·- • 

) 
..... . 

·,,. "••~··• <:,. q. I(., ' 
•• '/ r I 

JS 

( ..... :. .... ~ 
( ... .._"' • f .• el, .... ' • I I~ 11 

) ' .. o. ..... ... / f..i~cf4~-!..._,._{:··,~-;:, 
0 ,..... -- ·- --- "' ..• • 
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Reque11 for Council Action 
Environmencal Procecclon -"1ency (NPDES) 
Oc1ober I. 1990 

, ••• J 

ALJEBNAJIJE ACTK>N; 

Wlllidraw cht Cllr or Hun1ln11on Beach from tht perml1 and Ille a 1epu11e permic wlch 
111, S1n11 Ane Water Quallcy Coturol Botrd. 

ATJAtHMENJS; 

1. Requeu for Council Ac1lon d11td M11 J. 1990 
J. NPDES Storm W11er Permit Appllc1tlon lmplem1n111lon Ap-ttmenc 

MTU:LFS:REE:lb 

US6a/l Al 

• 

C-17 

SIAIEMlNLOf IHE ACUON Of. JHE.J:ln.mmr.u. 
I 

Council Ch•mber. Cl•lc Ctnltr 
Huntln9ton Bt•ch, C•llrurnl• 
Hond1y, Octobtr I, 1'90 

A vldtot1p1 rtcordln9 ot thl1 mtttln9 1, 
on rt It In the City Clerk··, Otrlce 

N•1or H•r• c•lltd tht rt9ul•r •••tln91 or the City Councll 1nd the 
Rtdtwalop•tnt A9tncr or the City of Huntington Bt1ch to ordtr 11 7 p.m. 

Mlll CALL 

PR[S[NJ: HacAlll1t1r, Hlnchtll, Crttn, H1y1. Bannister. Sll,1. (rsklnt 
AIS[NJ: Non, 

·············································································· 
(Cltr Councll.l.AGIE.UIUl.L:_M'll!OYlO_:_fNVIBO~"lNJAL...Pl!OllCIIIJlt ~~CY..c 
IIAUOftAL PQlWJANI DISOIABG1 UIMUtAUOILillllH. .lNPOlSI 1600 m 
A aotlon v•s ••dt bJ HacAlllsttr. 11condtd by Crttn. to 1ppro•t ind 1uthor1,, 
011cutlon ot tht N1tlon1I Pollut1nt Ol1ch1r9t Cllmln1tlon s,111• Stora H11,, 
Peralt l•pltatnt1tlon A9rtt•tnl to cl11n up stor• ••••• CHuntln91on a,1ch 
sh•r• 11 551,090.11 tor lht tlrst ,••rl. the 1110tlon c1rrltd by lhe tollovln~ 
roll call vote: 

AYES: 
NOU: 
AIS(NJ: 

H•cAllllttr, Mlncfttll, Crttn. H1y1, 81nnl1ttr. Stl,1. (rsklne 
None 
Non, 

·············································································· Ha,or HIJI ldJourntd tftt rt9uhr •tttln9 of lht City Counc II 1nd the ,.,,ulu 
•eetln9 or tftl Rtdt•tlop•tnt A9tnc, of lht City or Huntlnqton Be1ch lo Ip., 
HondlJ, October 8, 1990, to AO()jll 8-8. Cl,lc Ctnltr 

AHUr: 

____ c..,o..,n,,,n It .Jrot.hO. 
City Clerk 

.... _. Con11lc Drotli.!'O . 
Cllr Cltrk 1nd o-otrlclo, 1,,, 
ot tilt Cllr Councll of lht, 11, 
or Hunlln9ton 8uch. I 1llfornl1 

0012805



P191 l - Councll/Aqt. / St1tt•tnt of Action - 10/101\. 

STAT[ Of CAlffOANIA 
County or Or1ngt > 
City or Huntington ltacll> 

Haxs 
Mayor 

I, CONNIE IAOCJ:MAY, tllt dul, tltcttd and qua11rt1d Cit, Clerk or tllt 
City or Huntln9ton l11cll, C1llfor•l1, do lltrtby certify tll1t tllt above and 
foregoing h I true and c.orrtct Stat ... •t of Action or tllt City Councll or 
11ld City It tlltlr r11u1•r .. ,t1•1 llitld Oft tllt ht dlJ or October 1990. 

HUNESS •, hind !and 1111 or ·111, Hid City or Huntington Buell tllh 
tllt IOtll day or October 1190. 

• 

canal• lrockvn 
City Clerk and ••-officio Clerk 
or tllt Cit, Council or tllt Cit, 
or Huntington l11cll, C1lltornl1 

. #1"...l.«,.t'i •• '4,.,._.._ 
OtputJ 

C.-18 

• 

APPROVl:D AS TO FOAM: 
(' .,~--

~· - ~u.? cT, Attorn•r 

APPROVl:0 AS TO FORM: 

cl tr Attorney 

Cltr of Irvine ~ 

By "-lu.o/, ~ .u.,lt1..4 
Naror 

Clty 

•r 
C 

-
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Ciry of Villa Park 

ATTEST: 

a·~lLW.wv · iry Clerk 

APPROVED AS TO FORM, .tJ 
L-/ii)/,. 
~ey 

ATTEST: 

~),,&4{ 

FORM: APPROV~D ~!~CONTENT: 

G:)_Lm-\ 
Actlnt cltr Manager 

• 

ATTEST: 

{L---1.- ~ (! 
c1tr ClWrk-4 <. -

C-19 JI 

I 
City ~r~~~
By /4,. 1 

Hayof ro Te/t:. 
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• 
A'!"!'ACHMENT l 

1990-91 PART!C!PANT Si0.JU: c:ALCtTLATIONS 

• 

• .. C-20 
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• 

-• 

)...'lA.~~ 
E~A 
Et.::!-fA PAF-T( 
COS':'A M:::SA 
CYPR.::SS 
DAN'.i\ PO!h"T 
'i'OON'!'llN VA:.::::Y 
~DI ,i,Zlt'!'ON 
GARDEN G~OVZ 
HUNT:nlGTON BE.ACS 
IRVINl: 
LAGmfA BE.AC:! 
I..AG"JNA N'IGv~L 
!.A HABRA 
I.A PAL.'ti\ 

44.99 
l0.J6 
l0.06 
1S.J4 

6.9J 
6.44 
9.55 

22.JO 
1.7.77 
27.27 
43.40 
,.so 

14.70 
7.70 
2.0l 

C-21·. 

:.0 S A:..A.'C':'O S 
M:ss:oN v=~o 
~,.,rOR'!' EE:A::i 
ORANGZ 
?!.AC~:.i\ 
SA.'l C~~~E 
SAN .JiJAN a.?:S~'-.0 
SAN'!' .i\ A.'1A 
SZAL BZ>.=5 
STANTON 
':'t'ST!N 
Vl:LI.A p A.':t.."'C 
w"'!:STM-~ST::A 
YORBA LINDA 
COONTY OF ORANG~ 

:6.39 
lJ.77 
2:?.:s 
6.6: 

!i.09 
:4.05 
:7.J4 
l0.72 
J. ·1.:3 

l0 .. 98 
2.oa 

l0.l9 
17.96 

J64.80 
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!.a;:C.! i l 1.s : 

Olinda 
San-:iago 
?:::.:ia Oesc!le=:.a 
3ee canyon 
Coycte Canyon 

State ?a.:ks: 

Al a::. 4:-os St. Beac:h 
Bolsa Ch.ic::a St. Beach 
Ch.ino Rills St. Park 
:orona Oel Mar St. Bea=i 
::j'stal cove St. Pa:k 

Doheny St. Seac!l 
Huntington St. Beach 
San ·c1e:ente St. Beach. 

:'uller:on 
John Wayne 

Facilities: 

Marine corps Air Station 
- -----El -Toro --Marine --Base 

!..Os Alamitos Ar.lled 
Services Reserve Center 

~eal Beach Weapons.Station 

ational Forests: 

Cleveland National Forest 

A:ea 
(Sq. Miles) 

.89 

.25 
2.34 
l. l:J 
1.09 

A:'ea 
(Sq. Miles) -~--,...------ . 

.002 
.27 

4.09 
.05 

6.30 
.40 
.20 
• l.8 

A:'ea 
-(Sq. Miles) -----.. ----~ 

• l.l. 
.78 

A:ea 
(Sq. Miles) 

2.40 
6.25 
2.07 

2.l.7 

A:ea · 
(Sq. Miles) 
---~-------.-86.75 

C-22 

---~-----cou:.ey 
c:n: .. '"'lty 
COU..'"'l":y 

. COU..'"'l":Y 
Coun~y 

Seal 3eaC!l 
Hu.nting"':on Beac:l:1 
County 

• 

Nevpo~ 3each ~ 

County • 
Dana Po i."tt 
Bu.ntinqt:in Beac:l:1 
Sa.n Cle:ente 

Ju.risd.i~ion ______ .., __ 

-~----~--TUstin' 
County 
Les Alamitos 

Seal Sea= 

.:Turisd.ic::ion -----------
County 

• 

0012810



• Ai'!'A:MMEW':' , 
i.'EI ::H':'£-' .&V(.UCc M[ikO, i.c: Clli i IICS: PCP',.'\..&~ ::11 ·-..... 

.&IE.A s:: 

7•31-90 •°£: ::HHO :,!J 

1-~·90 -uu .&~H::£ s~.:::,::o 
•PCPUUiION : OF POP. CsQ. mil es) : OF AIE.4 SN.t.2! ;:.-::,~?, 

--·--------------···························--------············--·-············ 
.&H.lHEIM 2,1,a2z ,a.n: ~.99 6.7e: a.2,:s.:.2s: sa,. ~:s.:. .2! 
BUA l'l,!tS , .:.s: ,a.36 ,.s,: ~.:.23,s,: SH,,Z,3.:..52 
BUillA ;,.uz: oo,6CI z.a.s: 10.06 ,.sc: 2.:7~~3: s::. ~~a. ~3 
COSTA M!s.\ 9', 7'06 4.07': 15 .lo{. 2.21: l.01914.C SlC, 191.:.a 
:":";Jlt!SS 4!,703 1.96: 6.9'3 , .03: t.:.2JS27': s,,,us.21 
DAMA l'OIX'T 31,119 , .3": 6.04 o.~ , • 06,(. ~ '2: S~0,641.92 
Fa.JWTAIII VALL!T 56,l!Z 2.,z: ,.ss 1.42: 1 .!26951: S1!,269.S1 
F'UL.L!lTCX 111,m 4.!C: Z?.19 1.11: 1.ss,s,~ Sla,515.'9 
Ci,,111) !ll GaCY! 135,216 S.JZ: 17.77 z.,s: 4.019693': s.:.a, 196. n 
IIUJlfIIICiCII aE.lCX 191,'30 a.z,: 26.IO l.99: s.ao;an: ssa,o,o.71 
IIVtllE 102,:.11 ,.,c: ,1.40 6.46: 5.161163: SS1,!11.63 
LJ.G..IMA SE.lCJI 24,599 ,.a,: 7.50 ,. ,z: 1 .Ol29ZZ: S10,l29.Z2 
LJ.CUWA If t CUEL 37,527 1.61: 14.7'0 z. 1ft ,.ace°':.. S11,CQ.°' 
LJ. HAltA 49,391 2.tz: 7.7'0 ,.,s: 1.!51'SS: S15,S34.SS 
LJ. PAL.'«A 16, 120 0.6~ 2.01 a.Jc: 0.47136~ S.:.,713.69 • I.CS AL..UCITCS 12,206 o.sz: Z.19 o.n: 0.404~&z: "·°''·'2 
MISSION VtE.O 75,S'l7 l.ZS: 16.39 z • ·- Z.7'02015: S27,0Z0, 15 ·-· NE\o?Cltf aEACJC 

l' 
TC,ZOZ 3.0Z: 13. 7'Z z.°': Z.40417!: sz,,°':.75 

01.UIC:c 107,712 ,.AJ: Zl.11 ·1.:.s: l.!l94CZ: sla,l9,.oz 
PUC!!ITtA 42,060 1.51: 6.61 o.,c 1.lZ~99: S13,Z64,99 
s.lM :-.. :ME.Ifie ,a,311 1.1,: 16.91 z.sz: z.,2093&: szo.z~.la 
S,UI .'U.UI :.\J' t STLUIO ZS,261 1.09: 14.05 Z.09: 1.509994: S15,099.94 
s.\MTA AMA 23!,9'1 10.1,: 27.34 ,.or.: 6.7'52'91: S67,SZ,.9a 
SEAL IEACJI 21,347 1.11: &.!S 1.zr.: 1.1mm sn,m.zz 
STAJITCII · 21,,21 1.ZZ: l.13 0.,1: o.so,911: S&,019.11 
TUSfUI '9,409 2.12: 1.51 1.zs: 1.615939: S16, 159.39 
VtLLJ. PAD: '·'" 0.30: z.oa 0.31:· 0.2"259: sz,m.59 
\t'ESTM l IISTU 73,l.03 3.16: 10. t9 ,.sz: Z.219791: SZ2, 197.91 
TCIIA 1.tllDA 52,367 z.zs: 17.96 Z.68: Z.ll9973: SZl,399.73 
C:WTT · o, CIIWICI 234,0lZ 10.0,: Z!S. 16 :s&.~1: ZZ.!ltlZft SZ2S,313.Z9 
c::ua,TT ,t.CCD c:arTIOL 5.000000: ssa.:oa.:o 

--··················---······································-----·············· 
Z,326,211 100.00: 671.31 100.00: 100.000000: s, ,ooa,ooo~oo -- ===~========== ............ --····--·-----· .......... ·--

IIUMIHS MT IIOT ,cor OUE TO ICUNDtNG 

• Source: C.Lffor11ia Scace Oepartaeftc of "NIie· 
•• Soul'Ca: Erwirol"lllencal MMa4JftleftC A9enc:y • Si.ir-,r,or/lO,raary u,,fc 

Ar11 has beffl calcvlaced wi"t cfle ary lard aroa 
f '""'" • provia.d i:,,, PIA and sUDcractf"t arau in Hell ;urfsdlccion for 

naciorwl forflca, suce park~, airi,orcs, landfills and •illcary 
ir11c1Uaci ... 

C-23 
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APPENDIXD 

AMENDMENT NO. 1 TO NPDES STORMW ATER PERMIT 
IMPLEMENTATION AGREEMENT 
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,5 
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11 

12 
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14 
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151 
161 
11 I 
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211 

22 1 
I 
I 

23 

241 ., 
26 i 

I 

271 
I 

28 I 
I 
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OR?Gif~~ .. l 
CLERK OF T~:: sc;..:·.J 

ORAi~GE COUNTY 

.... , .. _ ---·· '-· '''""" ._...,.-,,·,w 

Amendment No. 1 
Storm~ater Permit Implemen:;tion Agreement 

Amendment No. 1 to 
National Pollutant Discharge Elimination System 

Storm~ater Permit Implementation Agreement 
Santa Ana/San Diego Regions 

This AMENDMENT entered into as of this day of &td~v. 199,l'J!):: 

the County of Orange, (herein called the COUNTY), the Orange County ::ood Control 

District (herein called the DISTRICT), and the Cities of Anaheim, Br~a, Buena Park. 

Costa Mesa, Cypress, Dana Point, Fountain Valley, Fullerton, Garden Grove, Huntington 

Beach, Irvine, Laguna Beach, Laguna Hills, Laguna Niguel, Lake Forest, La Habra, 

La Palma, Los Alamitos, Mission Viejo, Nevport Beach, Orange, Placentia, San 

Clemente, San Juan Capistrano, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, 

Vestminster, and Yorba Linda (herein called the CITIES) adds two additional 

co-permittees, provides revised participant share calculations, and establishes the 

NPDES Technical Advisory Committee. 

RECITALS 

VHEREAS, Section X of the Stormwater Permit Implementation Agreement 

(hereinafter, AGREEMENT) states that the Agreement may be amended by consent of a 

majority of the co-permittees which represent a majority of the percentage 

contributions as described in Section IV of the AGREEMENT; and 

VHEREAS, Section VI of the AGREEMENT states that any city which becomes 

signatory to this AGREEMENT after the applications for the initial NPDES Stormwater 

permits have been approved shall comply with all of the provisions of this AGREEMENT; 

and, 

VHEREAS, other government bodies or public agencies may request to become a 

co-permittee to the AGREEMENT. 

VHEREAS, program costs and participant share calculations are based on the 

original 31 co-permittees and do not include calculations for additional co

permittees; and, 

05-Aug-1992 D -1 
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• 

• 

• 

1 

2 
I 

3 

4 

Amendment No. 1 
Stormvater Permit Imple~~~tation Agreement 

VHEREAS, administrative and technical tasks originally antic:?ated to be 

handled by the co-permittees are best handled by a Technical Ad~is::y Co~mittee; and 

NOV THEREFORE: The parties hereto do mutually agree as foll:~s: 

1. Ne~ly-incorporated co-permittees by their signatures her~:n, are added as 

5 1 co-permittees to the AGREEMENT. 
·I 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

2. Participant share calculations shall be recomputed i~ ac::rdan:e ~ith the 

AGREEMENT, as amended, vhen additional co-permittees are added. A=ended calculations 

and computation method are provided in Exhibit A. 

3. The COUNTY as principal permittee may retain the services of professional 

consultants and may fund, or contribute to funding technical and/or economic studies 

conducted by professional organizations such as the American Public Yorks 

Association . 

4. The co-permittees hereby establish a Technical Advisory Committee (herein 

called COMMITTEE) consisting of five members chosen by the Orange County City 

Engineers Association, and one member representing the County of Orange. The 

Committee shall prepare By-lavs for Technical Advisory Committee and submit same to 

the co-permittees for approval. The Committee vill act in an advisory role to the 

co-permittees and implement policy previously established by the co-permittees. 

5. This AMENDMENT may be executed in counterpart and the signed counterparts 

shall constitute a single instrument. 

6. This AMENDMENT incorporates the folloving Exhibits: 

Exhibit A - Attachment 1 to Stormvater Permit Implementation Agreement: 

Ill 

Ill 

Ill 

16-Jul-1992 

Revised Participant Share Calculations to account for 

additional co-permittees and current census data. 

D -2 
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Amendment No. 
StormYater Permit Implementation Agree~ent 

1 IN UITNESS ~HEREOF, this AGREEMENT has been executed as of the day a~~ year 

2 first above ~ritten. 

3 

4 

.) 

6 

7; 
·1 

8 ii 
9 ii 

10 I 

11 

12 

I 

! 
13 ! 

i 
14 !1 

'1 

15 i! 
!I 

16 ii 
17 ;1 

18: 
I 

19, 
I 

20 i 
21 I 

I 22: 
I 

231 
I 
I 

24 1 

2s I 
261 

I 

27 ! 
I 

281 
1, 

DATE: OCT l S ~9l 

OCT 2 & !!3 
DATE: 

APPROVED AS TO FORM: Y.. 'J -f-i
TERRY C. ANDRUS, County Counsel 
ORANGE COUNTY, CALIFORNIA 

BY~ I 
05-Aug-1992 

COUNTY OP ORANGE 

BY 
--,----,------:---:--::---,---:--,---,------
Chairman of the Board of Supervisors 

ORANGE COUNTY FLOOD CONTROL DISTRICT 

BY 
--,----,------:---:--::---,---:---::------,,------
Ch airman of the Board of Supervisors 
Orange County Flood Control District 

ATTEST: 

BY------=----.;/ ~~i----'~~_______;_~ 
Phyllis A. Henderson 

D-3 

Cl rk of the Board of Supervisors 
Orange County, California 

• 

• 

• 

0012815



• 

• 

• 

I 

' 1! 

2' 
,DATE: 

31 
! 

41 
5 :1 

6 ! DATE: 

v-/r - 9 3 
L I 

7 APPROVED AS TO FORM: 
8 JACK L WHITE. CITY ATTORNEY 

Arner.d:nen t . l 
Stormvatet .er:nit Zmple~enta~ion Ag:ee~e~: 

Cin OP ANAHEIM 

ATTEST: 

~~ ----
BY 7 J../ .. !-? --4.,,' ::. 

City C:erk 

crn OP BREA 

9 m&#>i: :f::~1-.Yl3 
lo ~~fr ~ ,a~,.~ BY -------,.,--------r O Mayor 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

'n 

?.8 

DATE: 

DATE: 

DATE,:. 

DATE: 

DATE: 

16-Jul-1992 D-4 

ATTEST: 

BY 
City Clerk 

CITY OP BUENA PAll 

BY ----------------Mayor 

ATTEST: 

BY-----~.,.--~=--.,.-------~ -City Clerk 

cm OP COSTA KBSA 

BY~-----~--------~ Mayor 

ATTEST: 

0012816



Amendment No . . 
Storm1Jater Pern, .. Implementation Agreement 

1 CITY OF ANA.HEIH • 2 
i 
;DATE: BY 

3 I 

Mayor 

4 
ATTEST: 

5 

6 o·--, n ~:..: B"i 

7 
City Clerk 

8 CITY OF BREA 

91 --~ 
1-1q-q3 B~~ _\~ ~ DATE: 

10 Mayor 

11 
ATTEST: 

12 

0;~~ 13 DATE: l-/q-93 BY • 14 

15 CITY OF BUENA PARK 

16 
DATE: BY 

17 Mayor 

18 
ATTEST: 

19 

20 DATE: BY 
City Clerk 

21 

22 CITY OF COSTA HESA 

23 
DATE: BY 

24 Mayor 

25 
ATTEST: 

26 • 'J:1 DATE: BY 

D-5 
City Clerk 

28 16-Jul-1992 
~ 

0012817



I 
Amendment t, 1 
Storm~ater Permit Implementation Agree~ent 

• ' 
!l 

1 :r CITY OF ANAHEIM 
I 

2' 
:/ DATE: BY 

3 '! ~ayor 
I 

4 
:) 

ATTEST: 
5 

6 DATE: BY 

7 
City Clerk 

8 CITY OF BREA 

9 
DATE: BY 

10 Mayor 

11 
ATTEST: 

12 • 13 DATE: BY 
City Clerk 

14 

15 CITY OF BUENA PARK 

16 kj£~ ~/)J'-~ DATE: ,).3, t.99 .2. BY ..:: 
17 I Mayor 

18 
ATTEST: 

19 

~ 20 DATE: ~ 3, 19'/.;2. BY ~ ff). 
City Clerk 

21 

22 CITY OF COSTA KESA 

23 
DATE: BY 

24 Mayor 

• 25 
ATTEST: 

26 

'J:1 DATE:' BY 
City Clerk 

281. 
16-Jul-1992 D-6 
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i 

11 
:i ,, 
• 

1 ; ., 

2 i 

·: DATE: 
3' ,, 

4 I 

5 ;j 

6. DATE: 
i 

71 

8 

9 
DATE: 

10 

11 

12 

13 DATE: 

14 

15 

16 
DATE: 

17 

18 

19 

20 DATE: 

21 

22 City CcunciLAppro'led On_: . . _ 
~ ,~, l'ffiJ., 

23 
DATE: / ( .... /7-q 'Jo-

, APPR VED AS TO FC~:.~ 
DY& 25 

CIT1 
C 

Q1l -:1"'4 IO • 1c; -', \.,, 

ORNEY'S OFFICE 
0r.r£OSTA MESA 

28 l6-Ju1...:1992 

Amendment No. 1 
Stormvater Permit Implementation Agreement 

CITY OF ANAHEIM 

BY ---------------~a:1or 

ATTEST: 

BY -----~--=-=--~------C:. t y Clerk 

CITY OF BREA 

BY ---------------Mayor 

ATTEST: 

BY -----........,...--=---,-------City Clerk 

CITY OF BUENA PARK 

BY---------------Hay or 

ATTEST: 

BY -------,--~---e--------C it y Clerk 

CITY OP COSTA HESA 

BY~~~ 
Mayor 

ATTEST: 

BY 

D--7 

~du_..; fp (I~ 
City Clerk 

• 

• 

• 

0012819



d ,, 

I 

•
Ii 

1 i: 
:I 
'I 

2: 
d DATE: 

3 ii 
" i 

4; 
., 

5i 
;; 

6 i DATE: 

7 

8 

9 

10 

11 

12 

j 

DATE: 

- DATE: 

14 

15 

16 

17 

18 

19 

DATE: 

20 DATE: 

21 

22 

23 

24 
DATE: 

27 DATE: 

?.8 16-Jul-1992 

Amendment No. 
Storm~ater Permit Implementation Agreement 

CITY OP CYPRESS 

BYAYJAdiz 
Mayor 

ATTEST: 

BY ~t-- ci-.-:. ~ · ~ C'-

( ~} City Clerk 

CITY OP DANA POINT 

BY -----------------Mayor 

ATIEST: 

BY ----------...,....,,.--,,---------City Clerk 

CITY OP FOUNTAIN.VALLEY 

BY _____ .;.._--,,.,-----------
Hay or 

ATIEST: 

BT------~--=---,=---------City Clerk 

CITY OP FULLERTON 

BT----------,,.,-------------Mayor 

A'ITEST: 

BT----------------.,..,..----==---:--------------------City Clerk 

D-8 
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ii 
1 ;: 

·1 
:1 

2; 
! 

3 Ii 
:1 
·I 

4 

5 

DATE: 

6 DATE: 

7 

8 

9 
DATE: 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

APPR0VED AS TO FORM: 

DATE: 

20 DATE: 

21 

22 

23 

24 

25 

26 

DATE: 

'J:1 DATE: 

M. PATTERSON, CITY ATTORNEY 
January 12, 1993 

-------------
28 16-Jul-1992 

Amendment No 
Stormwater Per~it r~?:ementation Agreement 

CITY OP CYPRESS • 
BY -----------------

ATTEST: 

B"i -----------------City Clerk 

CITY OP DANA POINT 

BY ~~,i 
Kfuniioreda, Mayor 

ATTEST: 

BY ~_.\J,i~ f'<\. r\ct~ui ~-·-· 
Katherine M. Holl~lliy Clerk 

CITY OP FOUNTAIN VALLEY 

BY----------------~ Mayor 

ATTEST: 

CITY OF FUIJ.ERTON 

BY---------,------------Hay or 

ATTEST: 

BY-------..,,..,.--=--,,----------
City Clerk 

D-9 
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Amendment Ne 
Stormvater Permit I~?le~entation Agreement 

:, 

• ,, 
r 

1 ·i CITY OF CYPRESS 
'I 

I 

2i 

3 ii DATE: BY 
~a::0r ., 

'! 

4 
; 

ATTEST: 
5 

6 DATE: B '{ 

7 
City Clerk 

8 CITY OP DANA POINT 

9 ,' 
DATE: BY 

10 Mayor 

11 
ATTEST: 

12 

.13 DATE: BY 
City Clerk 

14 

15 CITY OF FOUNTAIN VAIJ.EY 

16 
DATE: BY 

17 Mayor 

18 
ATTEST: 

19 

20 DATE: BY 
City Clerk 

21 

22 CITY OP FULLERTON 

23 A9J~ DATE: /J-.S--9~ BY 
24 7 ... ... z 

""' 25 0 
c:: 
C 

ATTEST: > .26 -u 

r2:_~;;i_ 27 DATE: 11-s-2s2 BY 
City C 

28 16-Jul-1992 
D-10 

0012822



Amendment r... 1 
Storm~ater Permit Implementation Agree".'ent 

:1 • :f 1 •; CITY OF CYPRESS 
; 

2 :1 
DATE: BY 

3 Mayor 

4 
ATTEST: 

5• 

6 Dl-.TS: BY 

7 
City Clerk 

8 CITY OF DANA POINT 

9 
DATE: BY 

10 Hayor 

11 
ATTEST: 

12 

13 DATE: BY • City Clerk 
14 

15 CITY OP FOUNTAIN VALLEY 

16 
DATE: 

17 Hayor 

18 
ATTEST: 

19 

~~c~~ 20 DATE:. BY 

21 

22 - - - --- - -~- CITY Qf_~TON 

23 
DATE: BY 

24 Mayor 

25 
ATTEST: • 26 

27 DATE: BY 
City Clerk 

28 16-Jul-1992 D-11 
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• 
I 

:I 
I 
I 
r 

l ii 
2; 

3 

4 

5: 
! 

DATE: 

6,: D'TE ii t'. : 

7 

8 

9 

10 

11 

12 

e13 
14 

15 

16 

17 

18 

19 

DATE: 

DATE: 

DATE: 

20 DATE: 

21 

22 

23 

24 

25 .26 
DATE: 

t.'ovember 17, 1992 

27 DATE:------------

28 16-Jul-1992 

Amendment No 
Stormvater Per~it Implementation Agree~er.t 

ATTEST: 

. .& 

~. BY ~ t.--<J /~~------·--

CITY OF HUNTINGTON BEACH 

BY -----------------Mayor 

ATTEST: 

BY----------=--,--------City Clerk 

CITY OF IRVINE 

BY-------,..,----------
Mayor 

ATTEST: 

BY----------=--,--------Ci ty Clerk 

CITY OP LAGUNA BEACH 

BY----------------~ 
Mayor 

ATTEST: 

BY-------,--.....,,-:-:--------
Ci ty Clerk 

D-12 
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;( 
1 ,: 

rj 

2 
: DATE: 

31 

4 

5 

6 DATE: 

7 

8 

9 

10 
DATE: 

APPROVED AS TO FORM: 

11 ~-d~ 
12 Cif°y Attorney ()....~\\)-\~-0\~ 

Gc',d/,1-/(./-72-
13 DATE: 

14 

15 

16 

17 

18 

19 

DATE: 

20 DATE: 

21 

22 

23 

24 

25 

26 

DATE: 

27 DATE: 

28 16-Jul-1992 

Amendment No. 
Storm~ater Permit Imple~entation Agree~en: 

CITY OF GARDEN GROVE • 
ATTEST: 

CITY OF HUNTINGTON BEACH 

ATTEST: 

CITY OF IRVINE 

Mayor 

ATTEST: 

CITY OF LAGUNA BEACH 

ATTEST: 

D-13 

0012825



A:nendmen t k l 
Stormvater ?!::nit I~plementation Agree~ent 

I 

i • l tf CITY OF GARD~ GROVE :, 
2 ;1 

I DATE: BY 
3 ii ~ayor ,, 
4 :I 

ATTEST: 
5. 

6· DATE: BY 

7 
City Clerk 

8 CITY OP HUNTINGTON BEACB 

9 
DATE: BY 

10 Mayor 

11 
ATTEST: 

12 

ea DATE: BY 

14 
City Clerk 

15 CITY OF IRVINE 

16 
e~{k,u~w DATE: 

17 Mayor 

18 
ATTEST: 

19 

20 DATE: BY 

21 

22 CITY OP LAGUNA BUMI 

23 
DATE: BY 

24 Mayor 

fl ATTEST: 
26 

'Z1 DATE: BY 
City Clerk 

28 16-Jul-1992 D-14 

J \-~ 

0012826



.. 

APPROVED AS TO FORM: 

City Attorney 

D-15 

0012827



Amendment t. _ 1 
Storm~ater Permit I~ple~entation Agree~er.~ 

• CITY OF LAGUNA BILLS 

I 

.Se.~f=m be,,- ?. .:.'.l , y 'zr: DATE: 
3 I 

4 

. -/.-' 
/.,,,-, : ~ a :,,:-<rt 

/ Y.£LODY c.:...?.RU':':: 

' ,, ATTEST: \._..-/ 

5 ' 

/ 
6 I DATE: '//, ::> / q 2- BY 

APP?.OVED AS TO FOR..'1: 
7 -I . 

2-.~. ~ 

8 LOISE. JEFF:ciT~ ATTORNEY CITY OF LAGUNA NIGUEL 

9 
DATE: 

10 Mayor 

11 
ATTEST: 

12 

e 13 DATE: 

14 

15 CITY OF LAKE FOREST 

16 
DATE: 

17 

18 
ATTEST: 

19 

20 DATE:·, 

21 

22 CITY OP LA HABRA 

23 
DATE: 

24 

25 

e 26 
ATTEST: 

27 DATE: BY~----------------,-,-----=---:-------------------~ 
City Clerk 

28 16-Jul-1992 D-16 

0012828



I 

:i 
I' 
I 

r! 
i i 

!I 
:I 2 ·: 
·I 

·.,· DATE: 31 
i 

;i 
4 : 

I 
;; 

I 

5 i 
" 

6 ·• DATE: 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

r 

DATE: 

DATE: 

DATE: 

DATE: 

DATE: 

DATE: 

,;a., /q:i 
T 7 

28 16-Jul-1992 

Amendment No. 
Storm·Jater Pet,111t I::-:plementation Agreement 

CITY OF LAGUNA BILLS • 
B "i ------------------

~a::or 

;..TTES7: 

Cit:.; Clerk 

FOREST 

BY 
Mayor 

ATTEST: 

BY 
City Clerk 

CITY OF LA HABRA 

BY 
Mayor 

ATTEST: 

BY 
City Clerk 

D-17 
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• 1 II II 
:/ 

2 1: 
I 

· DATE: 
3 

ii 

4 ii 
I 

.; 
' s Ii 

6 I 
: DATE: 

7 

8 

9 
DATE: 

10 

11 

12 

13 DATE: 

-14 

15 

16 
DATE: /u (v /-1;-: 

17 
APPROVED: ~ ~~ _ 

18 FfS --ro ~Rn ~ ~ 
-C-ITY--::::...AT__.T~O'""'RN"---EY~-~....-~ 

19 

20 DATE:~ /p /ff:,_. 
J 

21 

22 

23 
DATE: 

24 

25 

e2s 
'J:1 DATE: 

28 16-Jul-1992 
D-18 

Amendment r 1 
Stormvater •. .::nit bplernentation Agree:..1:::1t 

CITY OF LAGUNA BILLS 

BY ----------------Mayor 

ATTEST: 

BY---------------~ City Clerk 

CITY OP LAGUNA NIGUEL 

BY ----------------Mayor 

ATTEST: 

BY ----------------City Clerk 

CITY OP LAKE FOREST 

(\ .' / °'1 '·. '\ 

BY \ __ j_'(_,Lc.-,'\...._ l u. .JS-MU 
' Mayor 

ATTEST: 

CITY OF LA HABRA 

BY--------,-,------~~-Mayor 

ATTEST: 

BY~~~~~~=-~=--:--~~~~-
City Clerk. 

0012830



5tcr~.ater Permit I~ple~e~ta:ion Agree~e~: 
Draft l Cit 

.. 
1 

CITY OF LAGUNA NIGUEL • 2 DATE: BY 

3 
Hayor 

·4 ATIEST: 

5 
DATE: BY 

6 City Cleric. 

7 
CITY OP I.All FOREST 

8 

9 DATE: BY 
Mayor 

10 

11 ATTEST: 

12 
DATE: BY 

13 City Clerk e 14 
CITY OP LA HABRA 

15 LW~ 16 DATE: ftJ/'f /4; BY 
I I 

17 City 113.nager 

18 ATl'ESTs 

19 i4L11 -· BY~-;:~ DATE: 
20 r1 -c:::::= 

C ty C erk 
Ill 

21 
Ill 

22 
Ill 

23 
Ill 

24 
Ill 

25 
Ill 

26 -Ill 
'Z1 

2.8 19-May-1992 
D-19 

0012831



I Amend:::en t N· l 
:1 
:j 

!1 

Storm~ater r~.rnit Implementation Agree~ent 

• 1 CITY OF LA PALMA 

2 ' 

' 
DATE: St: te'.".".be r 23, 1992 

3 'i 'I 

4 ' ATTEST: 
5 

6 Di-.TE: So::::~-~er 2 5, 1 CC') ., _, ~ B"f~~-~-· --
;i City Clerk 

7: 

8 CITY OF LOS ALAHITOS 

9 
DATE: BY -----------------10 Mayor 

11 
ATTEST: 

12 

-13 
DATE: BY 

City Clerk 
14 

15 CITY OF HISSION VIEJO 

16 
DATE: BY -----------------

17 Mayor 

18 
ATTEST: 

19 

20 DATE: BY --------,----,,.---,,--------City Clerk 

21 

22 CITY OF NEVPORT BEACH 

23 
DATE: 

24 
BY--------=------------Mayor 

25 

e2s ATTEST: 

Z1 DATE: BY----------=-:----=--.----------City Clerk 

28 16-Jul-1992 D-20 

0012832



Amend::;en t No. ' 
Storm~ater Per~ . Imple~entation Agree~en: 

1' '; 
'I 

CITY OP LA PALMA • 2! 
Ii DATE: 

3 :! 
BY ----------,-----------Hay or 

i 
'! 

4,: 
:I ATTEST: 

5 :l 
6 ;i DATE: By 

City Cle:-k 
7 

8 CITY OF LOS ALAMITOS 

9 
DATE: September 29, 1992 

10 
BY~ 

11 
ATTEST: 

12 

13 DATE: September 29, 1992 

14 

B?O~~c~~ 
15 CITY OF HISSION VIEJO 

16 
DATE: BY 

17 -----:------=-~---------Mayor 

18 
ATTEST: 

19 

20 DATE: BY ------=-:-:--=,:---:~------City Clerk 
21 

22 CITY OF NEVPORT BEACH 

23 
DATE: BY 

24 
--------=-~---------Mayor 

25 
ATTEST: 

26 

27 DATE: BY----------~--------City Clerk 
28 16-Jul-1992 D-21 

0012833



i 
'I 
I Arr.endmen t I 1 

I Storm~ater Permit Imple~entation Agree~ent 

I ,. 
1 ii 
2 :/ 

3 :I 
DATE: 

'I 

CITY OF LA FALHA 

BY 
Hayor 

4 11 

ii ATTEST: 

s 11 

6 ,; ,. DATE: BY -------:~---:------:-------City Clerk 
7 

8 CITY OP LOS ALAKITOS 

9 
DATE: BY 

10 Mayor 

11 
ATTEST: 

12 

913 DATE: BY 
City Clerk 

14 

15 CITY OP MISSION VIEJO 

16 4t 14 L9fo?-DATE: 
17 I 

BY ~e<-, 

18 
ATTEST: 

19 

20 DATE:" ' .4p.;¢ , I " I ~ ~ ;;. 
21 

22 CITY OF NBVPORT BEACH 

23 DATE: 
24 

-25 
26 

ATTEST: 

'J:1 DATE: 

?.8 16-Jul:...1992 D-22 

0012834



I 
I 

I 

I 
•! 

1 ! 
I 

2 '! 
3 

: 
,I 

4 

5 

6 
i 

7i 
i 

s! 
I 

91 
10 

11 

12 

13 

14 

15 I 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

I 

DATE: 

DATE: 

DATE: 

DATE: 

DATE: 

DATE: · --------------

DATE: 

DATE: 

16-Jul-1992 

Amend::-.er.: ~io. 
Storm~ate~ Per~it Implementaticn Agree~~~: 

CITY OF LA PALMA • 
BY 

Mayor 

!-.!TES:: 

B"l 
City Clerk 

CITY OF LOS ALAMITOS 

BY 
Mayor 

ATTEST: 

BY 
City Clerk 

CITY OF MISSION VIEJO 

BY -------:-=-----------Mayor 

ATTEST: 

BY ---------.,---,---------City Clerk 

ATTEST: 

D-23 

0012835



• l' ., 
2 'I 

! DATE: //j/fl!J-
3 :I APP:1-c·;rn AS to F ~~~: 

i 
I 

4 '! -y1 ; . __f. , / · _ / 
.i l)\l ~ C. ft~ 

5 / ' City Attorney @,,-:I) 
6 : DATE: 

I 

71 

8 

91 

10 

11 

12 

DATE: 

//- o<J/- 9~ 

- 13 I DATE: 

14 i 
I 

15 i ., 
1s l! 

1 DATE: 
17: 

·' 
I 

18: 

19 i 
I 

20 i DATE: 
I 
' 

211 
I 

22 ! 

231 
I 

24 ! 
I 

-25(1 
W !I 

26 11 
•I 

" 

DATE: 

27 '.i DATE: 

28 :1 l.6-Jul-1992 
:, 
,· 

A:nendmen t N<.>. 1 
Stormwater Permit Implementation AgreeT.ent 

CITY OF ORANGE 

AEEST: 

CITY OF PLACENTIA 

BY ------.....,...,.---------Hay or 

ATTEST: 

BY -------,----::---,-------City Clerk 

CITY OF SAN CLEMENTE 

BY ------~---------Mayor 

ATTEST: 

BY -------=,-,----:=--:--------City Clerk 

CITY OP SAN JUAN CAPISTRANO 

BY ------~---------Mayor 

ATTEST: 

BY---------=,-,------,=-~--------City Clerk. 
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ii 
!I 
:i ,, 

!1 
'1 

2 '.: 
I DATE: 

3 ; 

4· 

5 : 

6 · D.:..TE: 
., 
I 

7' 

8 

9 

10 

11 

12 

DATE: 

13 DATE: 

14 

15 

16 
DATE: 

17 

18 

19 

20 DATE: 

21 

22 

23 
DATE: 

24 

25 

26 

27 DATE: 

28 16-Jul-1992 

Amendment !lo. 1 
Storm~ater Perm~. Implementation Agre~~ent 

CITY OF OPJ.JlGE • 
BY -----------------Mayor 

ATTEST: 

B "i -----------------City Clerk 

CITY OP SAN CLEMENTE 

BY --------,.,.-----------Hay or 

ATTEST: 

BY------......,...--=---,------~ City Clerk 

CITY OF SAN JUAN CAPISTRANO 

ATTEST: 

BY ------.,...,...--e:,o:---,,-------~ City Clerk 
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2 

3 

4 

5 

DAE: 

6 DATE: 

7 :1 

I 81 
I 

9 ii 
II 
:! DATE: 

10 ., 
I 

11 ! 

1211 
I, -3 :r DATE: 

14 :i 

15 :1 
;j 

16 ,; 
:I DATE: ., 

17 :I 
1s '.I 

1, 
19 :I 
20 ij DATE: 

:i 
21 :1 

:I 
22 i 

' 23: 

241 
! 
I 

25 :, 

DATE: 

lo -7-'1L-• 

-------------

~11 
27

11 ~1 
DATE: 

16-Jul-1992 

!• 

Amendrr.en t No. 
Storm~ater Permit Implementati:n Agreemen~ 

CITY OF ORANGE 

Mayor 

ATTEST: 

3"i ------=-,---=--:--.,.--------Cit:; Clerk 

CITY OF PLACENTIA 

BY --------,-.,....----------Hay or 

ATTEST: 

BY -------::-:---,::0:----:--------C it y Clerk 

CITY OF 

ATTEST: 

BY ffi ~,.~ 
---"-~=;~R-=-~--;C:.,..i-ty---,C:".:l;.;...e_rk:=---d.,.=-+----

CITY OP SAN JUAN CAPISTRANO 

BY------------------------------Hay or 

ATTEST: 

BY----------=-=---==----:---------------Ci ty Clerk 
D-26 

0012838



Amendment No. 
Storm~ater Permit ImpleT-entation Ag:ee~er.: 

.. • 1 CITY OP ORANGE 

2 
DATE: BY 

3 ~ayor 

4 
ATTEST: 

5 

6. DATE: BY 
ii City Clerk 

7' 

8 CITY OP PLACENTIA 

9 
DATE: BY 

10 Hayor 

11 
ATTEST: 

12 

13 DATE: BY 
City Clerk 

14 

15 CITY OP SAN CLEMENT! 

16 
DATE: BY 

17 Hayor 

18 
ATTEST: 

19 

20 DATE: BY 
City Clerk 

21 

.. 22. __ CITY OP SAM .JUAH _ CAPISTJWIO -7-·-)) 
23 May 4, 1993 

c'~ ,) 

DATE: BY /~-w. -
24 ,,,, ..... ,~cay 7 L 

25 
ATTEST: • 26 

~~~ 'J:1 DATE: Mar 4, 1993 BY 
t"j lerk " 

' 28 16-Jul-1992 D-27 
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i 
I 
t 

I 

• ii 
1 :1 

FORM 

2: 

:1 DATE: 
3' 

:( 
4 ! 

5 

A 
.... ,,;:,rj ·- •..•...••. ,; 

,-~ oj.,) 'f •,'Jt,,;;, \ 

-~~ 0 /_ --, 

6 : DA7E:: 

7 

8 

9 
DATE: 

10 

11 

12 

e1a DATE: 

14 

15 

16 
DATE: 

17 

18 

19 

20 DATE: 

21 

22 

23 
DATE: 

24 

.25 
26 

27 DATE: 

28 16-Jul-1992 D-28 

Amendment No. 1 
Storm~ater Permit r 1 mp ementation Agree~ent 

CITY OF SANTA ANA 

ATTEST: 

BY~-~ 
':;;-(~. ~ 

City Cler~ 

CITY OP SEAL BEACH 

BY 
Mayor 

ATTEST: 

BY 
City Clerk 

CITY OP STANTON 

BY 
-----"--~Ha~y;::o:::r:---------

ATTEST: 

BY 
City Clerk 

CITY OP TUSTIN 

BY 
Mayor 

ATTEST: 

BY 
City Clerk 

0012840



Amendmer.t No. 1 
Stormwater Perm. ~mplementation Agree~ent 

1 CITY OF SANTA Al~A • i 
2 '! 

. DATE: BY 
3' Hayor 

,i 

4 ;\ 
:i ATTEST: 

5 
:, 

6 ·. DAE: BY 
I C:. ty Clerk 

7 

8 CITY OP SEAL BEACH 

9 / 
BY~~ck DATE:.~o{f /9tli!-10 H or 

11 

DATE{i_~ clfJ!J_£2_L 

ATTEST: 
12 

13 BY 

14 
() I -15 CITY OP STANTON 

16 
DATE: BY 

17 Mayor 

18 
ATTEST: 

19 

20 DATE:· BY 
City Clerk 

21 

22 CITY OP TUSTIN 

23 
DATE: BY 

24 Mayor 

25 
ATTEST: 

26 • 27 DATE: BY 
City Clerk 

28 16-Jul-1992 
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Amendment Ne 
Storm~ater Permit Implementation Ag~~e~ent 

• 1 CITY OF SANTA ANA 

2 
. DATE: BY 

3 :I Ma:;or 

4 
ATTEST: 

5 : 

6 o·--r.::. : B"i ------....,.---=-;---:--------City Clerk 
7: 

8 CITY OF SEAL BEACH 

9 
DATE: BY -----------------10 Hay or 

11 
ATTEST: 

12 

913 DATE: BY -------,----=---,--------City Clerk 
14 

15 

16 
DATE: 

17 

CITY OF STANTON -<'; 

~a--~ BY'--
Hayor 

18 
ATTEST: 

19 

20 DATE: .., BY illJu4g_ Ot~Jrl)~ 
21 

22 CITY OF TUSTIN 

23 
DATE: 

24 
BY--------:-:~---------Hay or 

ATTEST: 

27 DATE: BY--------:::-:""'."-:-.---.-------City Clerk 
28 16-Jul-1992 D-30 . 
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II 

II 
Amendment No. . 
Stormvater Per~it Implementation Agreernen: 

!I 
i/ 
i 

1:1 
ii 

CITY OF SANTA ANA • 2 !, 

:j 
I DATE: BY 

3 -----------------
~ a yo r 

4 
ATTEST: 

5 I 

6 . DATE: Bi" --------::-:---=---c--------C it y Clerk 
7 

8 CITY OF SEAL BEACH 

9 
DATE: BY 

10 ------......,.,,-----------Hay or 

11 
ATTEST: 

12 

13 DATE: BY --------:=-:--=-~-------City Clerk 
14 

15 CITY OF STANTON 

16 
DATE: BY 

17 ------......,.,,-----------Hay or 

18 
ATTEST: 

19 

20 DATE: BY--------,~-=-----=--------City Clerk 
21 

22 

23 
DATE: 

24 
·::~~7toM 

Mayor 

25 

26 

DATE:,~. Z1 £, I '192-

28 16-Jul-1992 

ATTEST: , 

BY J LJ • ~ 4-,_l_u.-t._ft , -
~City Clerk 

D-31 f 
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Amendment . 1 
Storm~ater Permit Implementation Agree-ent 

• 1 CITY OF VILLA PARK 

2 

3 g., ~- 9:J.; Dr.TE: B"i 
4 Mayor 

5 

6 ATTEST: 

7, . 
sl DATE: K-c1.5'- 9:L 

BY I 'ffeutAL~ttfc~ 
91 

10 
CITY OP \1ESTKINSTER 

11 

12 

- 13 DATE: BY 
Mayor 

14 

15 
ATTEST: 

16 

17 
DATE: BY 

18 City Clerk 

19 

20 CITY OP YORBA LINDA 

21 

22 
DATE: BY 

23 Mayor 

24 I 

ATTEST: 
25 • 26 

DATE: BY 
27 City Clerk 

NJ:vm/crPVF02-113(2140)2051913295769 
?.a 16-Jul-1992 
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ii 
I 

1 1' 
ll 
ii 

21 
11 

3 ii 
i,! o,--r-. ~ :. : 

4 :: 
1, 
,1 

5 I 
/I 
Ii 

6' 
ii ,· 

71 

8 DATE: 

21 
22, 

--- - I 
23 I 

241 
25 Ii 

DATE: 

26 i! 
·,1 DATE: 

------------------

27 I 
II NJ: vm/crPVF02-113(2140)2051913295769 

28 l 16-Jul-1992 
I 
I 

Amenc~ent No. 1 
Storm~ater Per~ Implementation Agree~ent 

CITY OP VILLA PARK • 
E"f ----------------Hay or 

ATTEST: 

BY 
-------=,-,----:=,.,,.--,--------,--

City Clerk 

CITY OF VESTHINSTER 

ATTEST: 

BY}f~~~ 
City Clerk 

CITY OF YORBA LINDA 

BY..;.._ _____________ .....,.,.. _____________ .,.._ 

Mayor 

ATTEST: 

BY-------=-:----=~-:-------~ City Clerk • 
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~mend men t , _. 1 
Stormvater Permit Imple~enta:~on Ag:ee-~~: 

• 1 CITY OF VILLA PARK 

2 

3 
o·--r. ~ :. : B"i 

4 Ma:,:o: 

,5 

6 ATTEST: 
I 

7 :' 

8 :I DATE: BY 
:I City Clerk i 

91 

10 
CITY OF VESTHINSTER 

11 

12 

e 13 DATE: BY 
Mayor 

14 

15 j 
I ATTEST: 

16 / 
i 

17 i 
I DATE: BY 

18 City Clerk 

19 

20 CITY OF YORBA LINDA 

21 

22 
BY~ ~~ DATE: 

23 Hayo'r 

24 I 

ATTEST: 
25 e 26 DATE_:"xJ[r?'. r1~ ~~ 
21 I 

/.S- /5~-L- BY < 
I ~ity Clerk 

NJ:vm/crPVF02-113(2140)2051913295769 
28 16-Jul-1992 D-34 
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Re~ised Attachment 1 to Stor~~ater Permit Implementation Agreement 

EXHIBIT A 

Revised Attachment 1 
to 

Stormwater Permit Implementation Agreement 

FY 1992-1993 PARTICIPANT SHARE CALCULATIONS 

NJ:vm/crPVF02-113{2198)2051913295769 
D-35 

2 Cities 

• 
0012847



• 
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~ROJECTED sc~EOULE OF ENTITY'S SHAR 
FOR FISCAL YEAR 1992/93 

\JEIGHTED AVERAGE METHCO \JEIGHTINGS: POPULATION SOX 
SOX 

ENT I TY 
1·1·91 

POPULATICh• : 

2 
1·1·91 

AREA** 

AREA 

3 4 
ADJUSTED 

~.A.S.R.*** BliOGET SHARE 

-------------------------------=-----------===--------------------------------======== 

ANAHEIM 
B~EA 
s:..:ENA PARK 
COSTA MESA 
CYPRESS 
DANA POINT 
FCl.JNTAIN VALLEY 
FULLERTON 
GARDEN GROVE 
HUNTINGTON BEACH 
IRVINE 
LAGUNA BEACH 
LAGUNA HILLS 
LAGUNA NIGUEL 
LAKE FOREST 
LA HABRA 
LA PALMA 
LOS ALAMITOS 
HISSIOH VIEJO 
NE\l?ORT BEACH 
ORANGE 
PLACENTIA 
SAN CLEMENTE 
SAN JUAN CAPISTRANO : 
SANTA ANA 
SEAL BEACH 
STANTON 
TUSTIN 
VILLA PARK 
\JESTMINSTER 
YORBA LINDA 
ORANGE COONTY 
O.C.F.C.D. (TOTAL) 

TOTALS 

. . 

273,491 : 
32,950: 
69,S:4: 
97,437 : 
42,628 : 
32,760 : 
53,699: 

115,563: 
145,016: 
182,783: 
111,418: 
23,448: 
22,666: 
47,699 : 
56,070: 
51,617: 
15,437: 
11,643: 
73, n4 : 
67,268: 

112,709: 
41,375 : 
42,164 : 
26,745: 

300,256: 
25,095: 
30,818: 
52, 145 : 
6,279: 

78,803: 
53,878: 

155,889: 

2,453,2n 

44.993 
10.404 
10.064 
15.343 
6.925 
6.040 
9.553 

22.298 
11.m 
26.800 
43.369 
7.800 
5.195 

14.669 
10.245 
7.699 
2.014 
2.186 

16.392 
13.no 
23.202 
· 6.606 
16.910 
14.054 
27.339 
8.488 
3 .131 
8.582 
2.on 

10.190 
17.965 

152.528 : 

584.554 

8.4802348X: 
1.4053i40X: 
2.0551462X: 
2.9683999%: 
1.3150161%: 
1 • 0658804X: 
1. no3975X: 
3.8362899X: 
4.0281982%: 
5.4158657'1: 
5.3823417'1: 
1.0305601%: 
0.8156785%: 
2.0041794%: 
1.8171597X: 
1.5394836X: 
0.4381993%: 
0.3818475%: 
2.6141906%: 
2. 2900742%: 
3.8535310%: 
1.2674754%: 
2.0751680%: 
1.5n4803X: 
7.6121440%: 
1.1137341%: 
0.8063187X: 
1.6171435%: 
0.2750657%: 
2.2299129%: 
2.3712515X: 

14.6013177%: 
10.0000000%: 

sn, 178.62 
$12,789.76 
$18,703.89 
$27,015.41 
$11,967.96 
$9,700.58 

$15,657.34 
$34,914.07: 
$36,660.63 : 
S49,289.79: 
S48,984.69: 
$9,379.13 : 
$7,423.49: 

$18,240.04 : 
$16,537.97: 
$14,010.84 : 
$3,988.05 : 
$3,475.19 : 

S23, 791. 75 : 
$20,841.96: 
$35,070.99: 
$11,535.29: 
$18,886.10 : 
$14,311.14: 
$69,278.12: 
$10,136.09: 
$7,338.31 : 

$14,717.62: 
$2,503.37: 

$20,294.44: 
$21,580.76: 

$132,886.59: 
$91,010.00: 

100.0000000X $910,100.00 

* S<XJRCE: CALIFORNIA STATE DEPARTMENT OF FINANCE (LAKE FOREST POPULATION FRCM 4/1/90 CENSUS) 

** SOORCE: EN.JiRONMENTAL MANAGEMENT AGENCY· SURVEYOR BOUNDARY UNIT. AREA HAS BEEN CALCULATED US 
LANO AREA FIGURES PROVIDED BY EMA AND SUBTRACTING AREAS IN EACH JURISDICTION FOR NATIONAL FORESTS 
PARKS, AIRPORTS, LANDFILLS ANO MILITARY INSTALLATIONS. 

*** W.A.S.R. • WEIGHTED AVERAGE SHARE D-36 
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NATIO:\AL POLLUTANT DISCHARGE ELI:\IINATION SYSTE:\1 • 

TECHNICAL ADVISORY COMMITTEE 

BYLAWS 

A COOPERAllVB PllootlAM BE'IWEEN nm CO-PERMI'I1'El:.S OF 1l(E STORMW A TEil PERMIT IMPLEMENTA llON AGREEMENT 
FOil 111B SANTA ANA .I: AND SAN DIEOO RE.OIONSwttHINORANGECOUNIY 
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CO:\TE~TS 

1.0 Introduction 

1.1 Purpose 
1.2 Background 
1.3 Stormwater Permit Implementation Agreement 

2.0 Technical Advisory Committee 
2.1 Formation 
2.2 General Tasks 
2.3.Membership 

2.3.1 Term of Membership 
2.2.2 Committee Chairman 

2.4 Meetings Frequency 
2.5 Committee Support 

3.0 Delegated Authority 

Exhibits 

3.1 Annual Operating Budget 
3.2 Submittals to Regulatory Authorities 

3.2.1 Stormwater Permit Implementation Agreement 
3.2.2 Drainage Area Management Plan 
3.2.3 NPDES Permits 
3.2.4 Proposed Legislation 

3 .3 Consultant Selection 
3.4 Budgetary Items 
3 .5 Communication with Others 

1. NPDES Technical Advisory Committee Organization 
2. NPDES Technical Advisory Committee Members 
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jl.O Introduction 

1.1 Purpose 

These Bylaws define the membership and authority of the National Pollutant Discharge 
Elimination System Technical Advisory Committee (hereinafter known as "Committee"). The pur

' pose of the Committee is to serve the co-permittees of the Stonnwater Pennit Implementation 
· Agreement between the County of Orange, the Orange County Flood Control District, ar.d other 
I participants (hereinafter, collectively known as "co-pennittees") in an advisory capacity and help 
! manage and implement the NPDES Pennit Program. 

1.2 Background 

On July 13, 1990, the County of Orange and the Orange County Flood Control District (OCFCD). 
in cooperation with the Cities, obtained NPDES Permit Nos. CA 8000180 and CA 0108740 for 
areawide stormwater discharge permits under the National Pollutant Discharge Elimination System 
(NPDES). 

The co-permittees believe the implementation of the stormwater discharge program will be imple
mented more efficiently and effectively through this Committee. Committee Members serving the 
Cities will be selected by the Orange County City Engineers Association. 

1.3 Stormwater Permit Implementation Agreement 

The Stonnwater Permit Implementation Agreement (hereinafter known as "Agreement"), executed ! 
on December· 18, 1990, governs the administration of the NPDES municipal stormwater permits. j 

This Agreement identifies the County of Orange, the incorporated cities, other government entities 
and the Orange County Flood Control District collectively as co-pennittees. 

2.0 Technical Advisory Committee 

2.1 Formation 

The Stonnwater Permit Implementation Agreement will be amended to create the Committee. 

The Committee will be governed by these Bylaws. 

2.2 General Tasks 

The Committee will receive, review, recommend and take appropriate actions on all program relat
ed matters including financial reports on behalf of the co-permittees. The Committee will where 
appropriate seek co-permittees approval. The Committee will interpret and implement policy estab
lished by the co-permittees and advise co-permittees on matters relating to the program as required 
by the co-permittees. 

The relationship between the Committee and other NPDES program participants is illustrated in 
Exhibit 1. 

D-39 
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2.3 \lcrnbuship 

The Committee will consist of si.~ members: Five members each representing a supervisoriaJ dis
trict and nominated by the Orange County City Engineers Association via the Orange County 
League of California Cities. 

The sixth member will represent the Director, EMA. 

Alternate representatives for appointed members will not be pennitted. 

2.3.l Term of Membership 

City members will serve three years on a staggered schedule as shown in Exhibit 2. 

2.3.2 Committee Chairman 

The Chairman will be elected annually by a majority vote of the Committee at its first meeting. 

Exhibit 2 lists present and past members of the Committee. 

2.4 Meeting Frequency 

At least one meeting will be held each year. Additional meetings may be held as required. 

2.5 <:;ommittee Support 

Staff,support to the Committee will be provided by EMA - Flood Program Division and 
Environmental Resources Division, and others as required. The Manager EMA-Flood Program 
Division or his designee will serve as the Secretary and keep minutes of meeting proceedings. 

3.0 Delegated Authority 

3.1 Annual Operating Budget 

The Committee will formulate, review and recommend annual operating budgets to the co-pennit
tees for approval in accordance with the Agreement and these Bylaws. 
3.2 Submittals to Regulatory Authorities 

I 
I 

The Committee will review all items submitted on behalf of co-pennittees to the regulatory author- : 
• • I 
1t1es as part of the Agreement. i 

3.2.1 Stormwater Permit Implementation Agreement 

The Committee will review, and submit Stormwater Permit hnplementation Agreement amend
ments to the co-permittees for approval. 

D-40 
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FUramage Area \Tanagement Plan 

I The Committee will review, and submit the Drainage Area ~fanagement Plan and amendrr.ents to 
, this Plan to the co-permittees for approval. 

3.2.3 :\PDES Permits 

i The Committee will review, and submit new or amended ~1'DES Permits associated with the 
i Municipal Stonnwater discharge program to the co-pennittees for approval. 

1 3.2...t Legislation 

I 

The Committee will review all proposed legislation relating to Stormwater Pollution (NPDES) and · 
recommend appropriate action to co-pennittees. 

3.3 Consultant Selection 

The Committee will review Scopes of Work, Requests for Proposals, and consultant slates for pro
viding specialized services related to the NPDES program and make appropriate recommendations 
on these matters to co-pennittees or the County as lead co-pennittee. 

3.4 Budgetary Items 

All budgetary matters will be submitted with recommendations by the Committee for approval by 
the co-permittees. Budgetary items with recommended action will be submitted in writing to each 
co-permittee. 
4.0 Communication with Others 

The Committee may conduct informal communications as necessary with others on behalf of the 
co-pennittees to carry out its delegated authority in implementing program. 
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Exhibit l 

NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTE~1 
TECHNICAL ADVISORY COMMITTEE 

I 
REGL~ATORYBOARDS I 

1 SUBMITTAL AFil:lt; CO-PERMITIEE APPROVAL 

CO-PERMITEES 

STORMWATER PERMIT 
IMPLEMENTATION 

AGREEMENT 

ORANGE COUNTY 
CITY ENGINEERS 

ASSOCIATION 

---------·---H·-··-·-

APPROVES SUBMITI'ALS 
TO REOUUJORY BOARDS. 
ADVISE CO-PERMITTEES 

NOMINAlcS CITY --'-MEMB-=---E!R=-s-------·-··-· 

DIRECTOR. EMA 
APPOINTS 
EMAMEMBER 

NPDES 
TECHNICAL 
ADVISORY 
COMMITIEE 

PROVIDES 
STAFF 
SUPP< RT 

ORANGE COUNTY 
ENVIRONMENTAL 
MANAGEMENT 
AGENCY ~---·········-·····-······································--····---···· ·-----~ 
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'YEAR 

1993 

1992 

1991 

NPDES TECHNICAL ADVISORY COMMITTEE 
COMMITTEE MEMBERS 

TERM 
EXPIRATION SUPV. 

~A:'\1E DATE DISTRICT 

8-31-95 3 
8-31-93 1 
8-31-93 4 
8-31-94 2 
8-31-94 5 

W.L.Zaun N/A NIA 

Hugh Berry 8-31-92 3 
Lee Harry 8-31-93 1 
FrankPage,Chainnan 8-31-93 4 
Don Noble 8-31-94 2 
John Wolter 8-31-94 5 
W.L.Zaun NIA NIA 

Formation Conunittee 

W. L. Zaun, Chairman • NIA 
Lee Harry • 1 
Don Noble • 2 
Hugh Berry • 3 
Frank.Page • 4 
John Wolter • s 

• Term expires upon confirmation of regular members 

D-43 

,xhihiiT 

• 
CITY 

OR 
AGE:--.;cy 

EMA/PW 

Fullerton 
Santa Ana 
Orange 
Huntington Beach 
Newport Beach • 'EMA/PW 

EMA/PW 
Santa Ana 
Huntington Beach 
Fullerton 
Orange 
Newport Beach 
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• i 
• I 

I 
I 
I 

REFERE:'\'CES 

1. Orange County Flood Control Act, 1927. 
2. National Pollu!2.!1t Discharge Elimination System Stomw:ater Permit Imrle~er.:.::::ion 
Agreement; Santa Ana/San Diego Regions. 
3. Oranfe County ~1>DES Storm Water Permit Program Drainage Area ~lar.::geme:-.t Plan . 

THE FOREGOING INSTRUMENT IS A T~UE 
.&.NO CORRECT COPY OF THE ORIGlNAl 
ON. FILE IN THIS OFFICE. 

ATTEST: ....,,_.~z..u~~~'-J--19 q..:J 
PHYLLIS A. HENDERSON, ,.i~rk ol t,'le a 
of Superv· • County c,f Cr4"ge 
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I/ .... 

BOARD OF SUPERVISORS 
ORANGE COUNTY, CJ..LIFO:t~IA MINUTES Octcte: 2€. 

AMENDMENT NO. 1 TO AGREEMENTS WITH VARIOUS CITIES FOR STORMWATER PER.~IT 
IMPLEMENTATION (FLOOJ): E:-.·1:ron.mental Manage:nent Agency requests 
approval of an a~e~d..~ent to an agreement for stor~~ater permit 
impl e:nen tat ion. 

MOTION: On motion by Supervisor Riley, seconded by Superviscr Ste~~er, 
the Beard, acting as the Grange Cc~nty Flood Control District a~d as t~~ 

Eoard of Superviscrs of the County of Orange, aut~orized execution~~ 
amendment to agreements with various cities. Supervisor Stanton and 
Supervisor Vasquez were absent. MOTION CARRIED. 
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ORDINANCE NO. __ 

WATER QUALITY ORDINANCE 

I. PURPOSE 

The United States Congress passed the Clean Water Act [33 USC §1251 et 
seg, as amended, including §402(p) therein] as a mandate, in part, that municipal 
separate storm sewer systems, such as in Orange County, obtain permits to "effectively 
prohibit non-storm water discharges into the storm sewers" and "require controls to 
reduce the discharge of pollutants to the maximum extent practicable .... " This 
permitting authority has been delegated by the United States Environmental Protection 
Agency ("EPA") to the State of California, which has authorized the State Water 
Resources Control Soard and its local regulatory agencies, the Regional Water Quality 
Control Boards, to control non-point source discharges to California's waterways. 

The Santa Ana and San Diego Regional Water Quality Control Boards have 
addressed the obligation to implement the Clean Water Act by issuing Waste 
Discharge Requirements governing storm water runoff for the County of Orange, 
Orange County Flood Control District and the incorporated cities of Orange County. 
These permits shall be referred to collectively herein as the National Pollution 
Discharge Elimination System Permit or "NPDES Permits". 

The City of [Orange County Flood Control District] is participating 
as a "Co-permittee" under the NP DES Permits in the development and adoption of an 
ordinance to accomplish the requirements of the Clean Water Act. 

Storm water runoff is one step in the natural cycle of water. However, human 
activities, such as agriculture, construction and the operation and maintenance of an 
urban ,infrastructure may result in undesirable discharges of pollutants and certain 
sediments, which may accumulate in local drainage channels and waterways and 
eventually may be deposited in the waters of the United States. 

The purpose of this Ordinance is to participate in the improvement of water 
quality and comply with federal requirements for the control of urban pollutants to storm 
water runoff, which enters the network of storm drains throughout Orange County . 
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• II. RECITALS 

WHEREAS, the City of is authorized by Article XI, §5 and §7 of the 
State Constitution to exercise the police power of the State by adopting regulations 
promoting the public health, public safety and general prosperity; [WHEREAS, County 
of Orange is authorized by Article XI, §7 of the State Constitution to exercise the police 
power of the State by adopting regulations promoting the public health, public safety 
and general prosperity;) 

[WHEREAS, the Orange County Flood Control District is authorized by Water 
Code - Appendix (West)§§ 36-2(17) and (18) to (i) regulate, prohibit or control the 
discharge of pollutants, waste, or any other material into the Orange County Flood 
Control District facilities by requiring dischargers to obtain a permit from the district 
prior to any discharge and by prohibiting the discharge of any material, which does or 
may cause a nuisance, and (ii) establish compliance with any federal, state, or local 
law, order, regulation or rule relating to water pollution or the discharge of pollutants, 
waste, or other material, and (iii) exercise a right to enter any premises at which a 
water pollution, waste, or contamination source is located for the purpose of inspecting 
the source, securing samples of discharges and inspection of records required to be 
maintained by federal, state or local laws, orders, regulations or rules.) 

• [WHEREAS, the Orange County Flood Control District is further authorized by 

• 

Water Code Appendix (West) §36-2.5 to adopt and enforce regulations within the 
incorporated and the unincorporated areas of the district to (i) eliminate the pollution, 
waste, and contamination of waters flowing into, through, from, or originating within 
watercourses and impoundments, both natural and artificial, and (ii) to prevent 
contamination, nuisance, pollution, or activities otherwise capable of rendering unfit for 
beneficial use the surface or subsurface water used or useful within the district, and (iii) 
to abate as a public nuisance the violation of any district regulation, assessing the full 
costs of such abatement to the violator.] 

WHEREAS, the City of [County of Orange, Orange County Flood 
Control District) has determined that a legitimate local purpose is present in complying 
with the provisions of the NPDES Permit. 

WHEREAS, a reduction in storm water borne pollution will promote the public 
health and protect the general welfare of the locality by reducing the level of artificial 
and naturally occurring constituents, which may improve the quality of the waters in this 
region; 

2051..()()()()1 
45968_1 El-2 May 9, 1997 

0012861



• 

• 

• 

WHEREAS, the land use authority exercised by the City of [County 
of Orange), pursuant to California Government Code §65300 .§1 seg, requires regional 
planning and the adoption of policies protecting the environment through the imposition 
of reasonable conditions on the use of land; 

WHEREAS, this Ordinance conforms to the policies and goals of the General 
Plan adopted by the City of [County of Orange], pursuant to California 
Planning and Zoning Law, for the protection of the portions of watersheds located 
within Orange County by implementing measures to control erosion and prevent the 
pollution of streams and other waters; 

WHEREAS, certain provisions of this Ordinance may be coordinated with the 
Local Coastal Program for inclusion in Coastal Development Permits, pursuant to 
California Public Resources Code §30607, as mitigation for the negative effects of 
grading, construction, re-construction, and changes to the intensity of use of land or 
water resources within the coastal zone; 

WHEREAS, the Subdivision Map Act, California Government Code §66411, 
authorizes the City of [County of Orange] to regulate and control the design 
and improvement of subdivided lands and mitigate the burdens of proposed 
development by imposing reasonable conditions on map approval; 

WHEREAS, California Constitution Article XI, §7 and Government Code 
§38660 authorize the City to establish appropriate conditions for the issuance of 
building permits, which require the installation of improvements reasonably related to 
the proposed use of property; [WHEREAS, California Constitution Article XI, §7 and 
Government Code §25207 authorize County of Orange to establish appropriate 
conditions for the issuance of building permits, which require the installation of 
improvements reasonably related to the proposed use of property;) 

WHEREAS, Government Code §38771 authorizes the City to declare as public 
nuisances undesirable acts which may injure health or cause interference with the 
comfortable enjoyment of life or property and to provide for the abatement of the same; 
[WHEREAS, Government Code §25207 and §25845 authorize County of Orange to 
declare as public nuisances undesirable acts which may injure health or cause 
interference with the comfortable enjoyment of life or property, and provide for the 
abatement of same;] 

WHEREAS, the City of [County of Orange, the Orange County Flood 
Control District] may commence civil actions, pursuant to Federal Clean Water Act 
§505(a), against any Person or any governmental agency acting in violation of any 
condition of the NPDES Permit; 
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WHEREAS, all industrial dischargers subject to the provisions of the State 
General Industrial Storm Water Permit and General Construction Activity Storm Water 
Permit (referred to collectively herein as the "State General Permits") must comply with 
the lawful requirements of the City of [County of Orange, the Orange County 
Flood Control District], which regulate discharges of storm water to the storm drain 
system within its jurisdiction; 

WHEREAS, all industrial dischargers subject to the provisions of the State 
General Permits are required to maintain Storm Water Pollution Prevention Plans on
site and make them available to the City of [County of Orange, the Orange 
County Flood Control District] for inspection; 

WHEREAS, all dischargers subject to the provisions of the State General 
Construction Activity Storm Water Permit may be required by the City of __ _ 
[County of Orange, the Orange County Flood Control District], with the concurrence of 
the Santa Ana or San Diego Regional Water Boards, to amend any Storm Water 
Pollution Prevention Plan; 

WHEREAS, all industrial dischargers subject to the provisions of the State 
General Industrial Storm Water Permit are required to maintain a description of the 
required monitoring program on-site and make it available to the City of ___ _ 
[County of Orange, the Orange County Flood Control District] for inspection; 

WHEREAS, the City of [County of Orange, the Orange County Flood 
Control District] has jurisdiction over certain storm water facilities and other 
watercourses within the City of [County of Orange, the Orange County 
Flood Control District], and the water discharges into these facilities may be subject to 
the provisions of the State General Industrial Storm Water Permit; accordingly, the City 
[County of Orange, the Orange County Flood Control District] may certify (but is not 
required to certify) in writing that regulated dischargers have developed and 
implemented effective Storm Water Pollution Prevention Plans and should not be 
require.d to collect and analyze storm water samples for pollutants; 

WHEREAS, the City of [County of Orange, the Orange County Flood 
Control District] has jurisdiction over certain storm water facilities and other 
watercourses within the City of [County of Orange, the Orange County 
Flood Control District], and these facilities may receive storm water discharges from 
properties and activities regulated under the provisions of the State General Permits, 
and City [the County] may request that the regulated dischargers furnish information 
and records necessary to determine compliance with the State General Permits, 
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WHEREAS, the City of [County of Orange, the Orange County Flood 
Control District] has jurisdiction over certain storm water facilities and other 
watercourses within the City of [County of Orange, the Orange County 
Flood Control District], and these facilities may receive storm water discharges from 
properties and activities regulated under the provisions of the State General Permits, 
and City [County of Orange, Orange County Flood Control District] may, upon 
presentation of credentials and other documents required by law, (i) enter upon the 
discharger's premises where a regulated facility is located or where records must be 
kept under the conditions of the State General Permits, (ii) access and copy, at 
reasonable times, any records that must be kept under the conditions of the State 
General Permits, (iii) inspect, at reasonable times, any facility or equipment related to 
or impacting storm water discharge, and (iv) sample or monitor for the purpose of 
ensuring compliance with the State General Permits; 

WHEREAS, the enacting of this Ordinance is a condition of the NP DES Permit, 
the requirements of which are exempt from the California Environmental Quality Act 
pursuant to Public Resources Code §21100, m .s.eg ("CEQA"); and 

WHEREAS, this Ordinance is subject to CEQA categorical exemption classes 
1 through 4, 6 through 9, 21 and 22, pursuant to the CEQA Guidelines, respectively, 
Title 14, California Code of Regulations Sections 15301, 15302, 15303, 15304, 15306, 
15307, 15308, 15309, 15321 and 15322; 

NOW, THEREFORE, the City Council of the City of __ _ [the County 
Board of Supervisors] does hereby ORDAIN: 

Ill. DEFINITIONS 

A. "Authorized Inspector" shall mean the City Manager [City Administrator, City 
Engineer, Director of Public Works, Director of Public Facilities and Resources 
Department] and persons designated by and under his/her instruction and 
, supervision, who are assigned to investigate compliance with, detect violations 
of and/or take actions pursuant to this Ordinance. 

8. "City" shall mean the City of _____ , Orange County, California. 

C. "Co-Perrnittee" shall mean the County of Orange, the Orange County Flood 
Control District, and/or any one of the thirty-one (31) municipalities, including 
the City of , which are responsible for compliance with the terms of 
the NPDES Permit. 

2051-00001 
45968_1 El-5 May 9, 1997 

0012864



• 

• 

• 

D . 

E. 

F. 

G. 

"DAMP' shall mean the Orange County Drainage Area Management Plan, as 
the same may be amended from time to time. 

"Development Project Guidance" shall mean DAMP Chapter VII and the 
Appendix thereto, entitled Best Management Practices for New Development 
Including Non-Residential Construction Projects, as the same may be amended 
from time to time. 

"Discharge" shall mean any release, spill, leak, pump, flow, escape, leaching 
(including subsurface migration or deposition to groundwater), dumping or 
disposal of any liquid, semi-solid or solid substance. 

"Discharge Exception" shall mean the group of activities not restricted or 
prohibited by this Ordinance, including only: 

Discharges composed entirely of storm water; Discharges 
subject to regulation under current EPA or Regional Water 
Quality Control Board issued NPDES permits, State General 
Permits, or other waivers, permits or approvals granted by an 
appropriate government agency; Discharges from property for 
which best management practices set forth in the Development 
Project Guidance are being implemented and followed; 
Discharges to the Storm Water Drainage System from potable 
water line flushing, fire fighting activities, landscape irrigation 
systems, diverted stream flows, rising groundwater, and de 
minimis groundwater infiltration to the Storm Water Drainage 
System (from leaks in joints or connections or cracks in water 
drainage pipes or conveyance systems); Discharges from 
potable water sources, passive foundation drains, air 
conditioning condensation. and other building roof runoff; 
agricultural irrigation water runoff; water from crawl space 
pumps, passive footing drains, lawn watering, non-commercial 
vehicle washing; flows from riparian habitats and wetlands; 
dechlorinated swimming pool discharges; Discharges of 
reclaimed water generated by a lawfully permitted water 
treatment facility; public street wash waters when related to 
cleaning and maintenance by, or on behalf of, the City [County 
of Orange, Orange County Flood Control District]; Discharges 
authorized pursuant to a permit issued under Section VIII 
hereof; Discharges allowable under the Domestic Sewage 
Exception; Discharges for which the discharger has reduced to 
the extent feasible the amount of Pollutants in such Discharge; 

2051-00001 
45968_1. May 9, 1997 

0012865



• 

• 

• 

and Discharges authorized pursuant to federal or state laws or 
regulations. 

In any action taken to enforce this Ordinance, the burden shall be on the Person 
who is the subject of such action to establish that a Discharge was within the 
scope of this Discharge Exception. 

H. "Domestic Sewage Exception" shall mean discharges which are exceptions to 
this Ordinance and excluded from the definition of Prohibited Discharge, as 
defined herein, including only: 

I. 

Discharges composed entirely of accidental spills of 
untreated sanitary wastes ( commonly called domestic 
sewage) and other wastes, but limited solely to wastes 
that are controlled by and are within publicly owned 
wastewater treatment system collection facilities 
immediately prior to the accidental spill. 

"Enforcing Attorney' shall mean the City Attorney or District Attorney acting as 
counsel to the City of [County of Orange, Orange County Flood 
Control District] and his/her designee, which counsel is authorized to take 
enforcement action as described herein. For purposes of criminal prosecution, 
only the District Attorney [and/or City Attorney], or his/her designee, shall act 
as the Enforcing Attorney. 

J. "EPA" shall mean the Environmental Protection Agency of the United States. 

K. "Hearing Officer" shall mean the [insert department head] or his/her designee, 
who shall preside at the administrative hearings authorized by this Ordinance 
and issue final decisions on the matters raised therein [(or) shall mean the 
appeals board established by separate resolution of the City Council (or Board 
of Supervisors), which shall preside at the administrative hearings authorized 

L. 

· by this Ordinance and issue final decisions on the matters raised therein.] 

"Invoice for Costs" shall mean the actual costs and expenses of the City 
[County of Orange, Orange County Flood Control District], including but not 
limited to administrative overhead, salaries and other expenses recoverable 
under State law, incurred during any Inspection conducted pursuant to Section 
VI of this Ordinance or where a Notice of Noncompliance, Administrative 
Compliance Order or other enforcement option under Section VII of this 
Ordinance is utilized to obtain compliance with this Ordinance . 
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M . "Illicit Connection" shall mean any man-made conveyance or drainage system, 
pipeline, conduit, inlet or outlet through which the Discharge of any Pollutant to 
the Storm Water Drainage System occurs or may occur. The term Illicit 
Connection shall not include Leg~I Nonconforming Connections or connections 
to the Storm Water Drainage System that are hereinafter authorized by the 
agency with jurisdiction over the system at the location at which the connection 
is made. 

N. "Legal Nonconforming Connection" shall mean connections to the Storm Water 
Drainage System existing as of the adoption of this Ordinance that were in 
compliance with all federal, state and local rules, regulations, statutes and 
administrative requirements in effect at the time the connection was 
established, including but not limited to any discharge permitted pursuant to the 
terms and conditions of an individual discharge permit issued pursuant to the 
Industrial Waste Ordinance, County Ordinance No. 703 [City Ordinance No. 
_ __.]. 

0. "New Development' shall mean all public and private residential (whether 
single family, multi-unit or planned unit development), industrial, commercial, 
retail, and other non-residential construction projects, or grading for future 
construction, for which either a discretionary land use approval, grading permit, 
building permit or Non-residential Plumbing Permit is required. 

P. "Non-residential Plumbing Permif' shall mean a plumbing permit authorizing the 
construction and/or installation of facilities for the conveyance of liquids other 
than storm water, potable water, reclaimed water or domestic sewage. 

Q. "NPDES Permif' shall mean the currently applicable municipal discharge 
permit[s] issued by the Regional Water Quality Control Board, Santa Ana 
Region [and/or the Regional Water Quality Control Board, San Diego Region, 
as appropriate], which permit[s] establishes waste discharge requirements 
applicable to storm water runoff in the City [County of Orange]; 

R. "Person" shall mean any natural person as well as any corporation, partnership, 
government entity or subdivision, trust, estate, cooperative association, joint 
venture, business entity, or other similar entity, or the agent, employee or 
representative of any of the above. 

Ill 
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S . "Pollutant' shall mean any liquid, solid or semi-solid substances, or 
combination thereof, including and not limited to: 

1. Artificial materials (such as floatable plastics, wood products or metal 
shavings); 

2. Household waste (such as trash, paper, and plastics; cleaning 
chemicals; yard wastes; animal fecal materials; used oil and fluids 
from vehicles, lawn mowers and other common household equipment); 

3. Metals and non-metals, including compounds of metals and non
metals, (such as cadmium, lead, zinc, copper, silver, nickel, chromium, 
cyanide, phosphorus and arsenic), with characteristics which cause an 
adverse effect on living organisms; 

4. Petroleum and related hydrocarbons (such as fuels, lubricants, 
surfactants, waste oils, solvents, coolants and grease); 

5. 

6. 

Animal wastes (such as Discharge from confinement facilities, kennels, 
pens and recreational facilities, including, stables, show facilities, or 
polo fields); 

Substances having a pH less than 6.5 or greater than 8.6, or unusual 
coloration, turbidity or odor; 

7. Waste materials and wastewater generated on construction sites and 
by construction activities (such as painting and staining; use of sealants 
and glues; use of lime; use of wood preservatives and solvents; 
disturbance of asbestos fibers, paint flakes or stucco fragments; 
application of oils, lubricants, hydraulic, radiator or battery fluids; 
construction equipment washing; concrete pouring and cleanup; use of 
concrete detergents; steam cleaning or sand blasting; use of chemical 
degreasing or diluting agents; and use of super chlorinated water for 
potable water line flushing); 

8. Materials causing an increase in biochemical oxygen demand, chemical 
oxygen demand or total organic carbon; 

9. Materials which contain base/neutral or acid extractible organic 
compounds; 

2051-00001 
45968_1 El-9 May 9, 1997 

0012868



• 

• 

• 

10 . Those Pollutants defined in § 1362(6) of the Federal Clean Water Act; 
and 

11. Any other constituent or material, including but not limited to pesticides, 
herbicides, fertilizers, fecal coliform, fecal streptococcus or 
enterococcus, or eroded soils, sediment and particulate materials, in 
quantities that will interfere with or adversely affect the beneficial uses 
of the receiving waters, flora or fauna of the State. 

T. "Prohibited Discharge" shall mean any Discharge which contains any Pollutant, 
from public or private property to (i) the Storm Water Drainage System; (ii) any 
upstream flow, which is tributary to the Storm Water Drainage System; (iii) any 
groundwater, river, stream, creek, wash or dry weather arroyo, wetlands area, 
marsh, coastal slough, or (iv) any coastal harbor, bay, or the Pacific Ocean. 
The term Prohibited Discharge shall not include Discharges allowable under 
the Discharge Exception. 

U. "Significant Redevelopment' shall mean the rehabilitation or reconstruction of 
public or private residential (whether single family, multi-unit or planned unit 
development), industrial, commercial, retail, or other non-residential structures, 
for which either a discretionary land use approval, grading permit, building 
permit or Non-residential Plumbing Permit is required. 

V. "State General Permit' shall mean either the State General Industrial Storm 
Water Permit or the State General Construction Permit and the terms and 
requirements of either or both. In the event the U.S. Environmental Protection 
Agency revokes the_ in-lieu permitting authority of the State Water Resources 
Control Board, then the term State General Permit shall also refer to any EPA 
administered storm water control program for industrial and construction 
activities. 

W. . "Storm Water Drainage System" shall mean street gutter, channel, storm drain, 

Ill 

Ill 

constructed drain, lined diversion structure, wash area, inlet, outlet or other 
facility, which is a part of or tributary to the County-wide storm water runoff 
system and owned, operated, maintained or controlled by County of Orange, 
the Orange County Flood Control District or any Co-Permittee City, and used 
for the purpose of collecting, storing, transporting, or disposing of storm water. 
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A. 

IV. PROHIBITION ON ILLICIT 
CONNECTIONS AND PROHIBITED DISCHARGES 

No Person shall: 

1. Construct, maintain, operate and/or utilize any Illicit Connection. 

2. Cause, allow or facilitate any Prohibited Discharge. 

3. Act, cause, permit or suffer any agent, employee, or independent 
contractor, to construct, maintain, operate or utilize any Illicit 
Connection, or cause, allow or facilitate any Prohibited Discharge. 

B. The prohibition against Illicit Connections shall apply irrespective of whether 
the Illicit Connection was established prior to the date of enactment of this 
Ordinance; however, Legal Nonconforming Connections shall not become Illicit 
Connections until the earlier of the following: 

1. For all structural improvements to property installed for the purpose of 
Discharge to the Storm Water Conveyance System, the expiration of 
five (5) years from the adoption of this Ordinance . 

2. For all nonstructural improvements to property existing for the purpose 
of Discharge to the Storm Water Conveyance System, the expiration of 
six (6) months following delivery of a notice to the owner or occupant 
of the property, which states a Legal Nonconforming Connection has 
been identified. The notice of a Legal Nonconforming Connection shall 
state the date of expiration of use under this Ordinance. 

C. A civil or administrative violation of Section IV.A. shall occur irrespective of the 
negligence or intent of the violator to construct, maintain, operate or utilize an 
Illicit Connection or to cause, allow or facilitate any Prohibited Discharge. 

D. If an Authorized Inspector reasonably determines that a Discharge, which is 
otherwise within the Discharge Exception, may adversely affect the beneficial 
uses of receiving waters, then the Authorized Inspector may give written notice 
to the owner of the property or facility that the Discharge Exception shall not 
apply to the subject Discharge following expiration of the thirty (30) day period 
commencing upon delivery of the notice. Upon expiration of the thirty (30) day 
period any such Discharge shall constitute a violation of Section IV.A . 
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E. 

A. 

The owner or occupant of property on which a Legal Nonconforming 
Connection exists may request an administrative hearing, pursuant to the 
procedures set forth in Sections VII.A.6-10. for an extension of the period 
allowed for continued use of the connection. A reasonable extension of use 
may be authorized by the City Manager [City Administrator, City Engineer, 
Director of Public Works, Director of Public Facilities and Resources 
Department, or the Authorized Inspector] upon consideration of the following 
factors: 

1. The potential adverse effects of the continued use of the connection 
upon the beneficial uses of receiving waters; 

2. The economic investment of the discharger in the Legal Nonconforming 
Connection; and 

3. The financial effect upon the discharger of a termination of the Legal 
Nonconforming Connection. 

V. CONTROL OF URBAN RUNOFF 

New Development and Significant Redevelopment. 

1. All New Development and Significant Redevelopment within the City of 
____ [the unincorporated area of County of Orange] shall be 
undertaken in accordance with: 

2. 

(i) The DAMP, inc1uding but not limited to the Development 
Project Guidance; and 

(ii) Any conditions and requirements established by the planning 
agency [planning department, engineering department or 
building department], which are reasonably related to the 
reduction or elimination of Pollutants in storm water runoff 
from the project site. 

Prior to the issuance by the City [County of Orange) of a grading permit, 
building permit or Non-residential Plumbing Permit for any New 
Development or Significant Redevelopment, the planning agency 
[planning department, engineering department or building department] 

. shall review the project plans and impose terms, conditions and 
requirements on the project in accordance with Section V.A.1. If the 
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3. 

4. 

5. 

New Development or Significant Redevelopment will be approved 
without application for a grading permit, building permit or Non
residential Plumbing Permit, the planning agency [planning department, 
engineering department, or building department] shall review the 
project plans and impose terms, conditions and requirements on the 
project in accordance with Section V.A.1. prior to the issuance of a 
discretionary land use approval or, at the City's [County's] discretion, 
prior to recordation of a subdivision map. 

Notwithstanding the foregoing Sections V.A.1. and V.A.2., compliance 
with the Development Project Guidance shall not be required for 

· construction of a (one) single family detached residence unless the City 
[County of Orange] planning agency [planning department, engineering 
department or building department] determines that the construction 
may result in the Discharge of significant levels of a Pollutant into a 
tributary to the Storm Water Drainage System. 

Compliance with the conditions and requirements of the DAMP shall not 
exempt any Person from the requirement to independently comply with 
each provision of this Ordinance . 

If the City [County of Orange] planning agency [planning department, 
engineering department or building department] determines that the 
project will have a de minimis impact on the quality of storm water 
runoff, then it may issue a written waiver of the requirement for 
compliance with the provisions of the Development Project Guidance. 

6. The owner of a New Development or Significant Redevelopment 
project, or upon transfer of the property, its successors and assigns, 
shall implement and adhere to the terms, conditions and requirements 
imposed pursuant to Section V.A.1. on a New Development or 
Significant Redevelopment project. 

7. 
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B. 

C. 

be recorded with the County Recorders office by the property owner . 
The signature of the owner of the property or any successive owner 
shall be sufficient for the recording of these terms, conditions and 
requirements and a signature on behalf ofthe City [County of Orange] 
shall not be required for recordation. 

Cost Recovery. 

The City [County of Orange] shall be reimbursed by the project applicant for all 
costs and expenses incurred by the planning agency [planning department, 
engineering department or building department] in the review of New 
Development or Significant Development projects for compliance with the 
DAMP. The City [County of Orange] planning agency [planning department, 
engineering department or building department] may elect to require a deposit 
of estimated costs and expenses, and the actual costs and expenses shall be 
deducted from the deposit, and the balance, if any, refunded to the project 
applicant. 

Litter Control. (For Co-Permittees without a Litter Ordinance) 

[Option 1: Applicable to Public and Private Property] 

No Person shall discard any waste material, including but not limited to 
common household rubbish or garbage of any kind (whether generated or 
accumulated at a residence, business or other location), upon any public or 
private property, whether occupied, open or vacant, including but not limited 
to any street, sidewalk, alley, right-of-way, open area or point of entry to the 
Storm Water Drainage System. 

Every Person occupying or having charge and control of property on which a 
prohibited disposal of waste materials occurs shall cause the proper collection 
and disposal of same. 

A prohibited disposal of waste materials creates a danger to public health, 
safety and welfare, and otherwise threatens the environment, surface waters 
and groundwater; therefore, any owner or occupant of property who fails to 
remove waste material within a reasonable time may be charged with creating 
a nuisance upon the property . 
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A. 

[Option 2: Applicable to Public Property Only] 

No Person shall discard any waste material, including but not limited to 
common household rubbish or garbage of any kind (whether generated or 
accumulated at a residence, business or other location), upon any public 
property, whether occupied, open or vacant, including but not limited to any 
street, sidewalk, alley, right-of-way, open area or point of entry to the Storm 
Water Drainage System. 

VI. INSPECTIONS 

Scope of Inspections. 

1. Right to Inspect. Prior to commencing any inspection as hereinbelow 
authorized, the Authorized Inspector shall obtain either the consent of 
the owner or occupant of the property or shall obtain an administrative 
inspection warrant or criminal search warrant. 

2 . Entry to Inspect. The Authorized Inspector may enter property to 
investigate the source of any Discharge to any public street, inlet, 
gutter, storm drain or the Storm Water Drainage System located within 
the jurisdiction of the City of [County of Orange, the Orange 
County Flood Control District]. 

3. Compliance Assessments. The Authorized Inspector may inspect 
property for the purpose of verifying compliance with this Ordinance, 
including but not limited to (i) identifying products produced, processes 
conducted, chemicals used and materials stored on or contained within 
the property, (ii) identifying point(s) of discharge of all wastewater, 
process water systems and Pollutants, (iii) investigating the natural 
slope at the location, including drainage patterns and man-made 
conveyance systems, (iv) establishing the location of all points of 
discharge from the property, whether by surface runoff or through a 
storm drain system, (v) locating any Illicit Connection or the source of 
Prohibited Discharge, (vi) evaluating compliance with any permit issued 
pursuant to Section VIII hereof, and (vii) investigating the condition of 
any Legal Nonconforming Connection . 
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4 . Portable Equipment. For purposes of verifying compliance with this 
Ordinance, the Authorized Inspector may inspect any vehicle, truck, 
trailer, tank truck or other mobile equipment. 

5. Records Revjew. The Authorized Inspector may inspect all records of 
the owner or occupant of property relating to chemicals or processes 
presently or previously occurring on-site, including material and/or 
chemical inventories, facilities maps or schematics and diagrams, 
Material Safety Data Sheets, hazardous waste manifests, business 
plans, pollution prevention plans, State General Permits, Storm Water 
Pollution Prevention Plans, Monitoring Program Plans and any other 
record(s) relating to Illicit Connections, Prohibited Discharges, a Legal 
Nonconforming Connection or any other source of contribution or 
potential contribution of Pollutants to the Storm Water Drainage 
System. 

6. Sample & Test. The Authorized Inspector may inspect, sample and test 
any area runoff, soils area (including groundwater testing), process 
discharge, materials within any waste storage area (including any 
container contents), and/or treatment system Discharge for the purpose 
of determining the potential for contribution of pollutants to the Storm 
Water Drainage System. The Authorized Inspector may investigate the 
integrity of all storm drain and sanitary sewer systems, any Legal 
Nonconforming Connection or other pipelines on the property using 
appropriate tests, including but not limited to smoke and dye tests or 
video surveys. The Authorized Inspector may take photographs or 
video tape, make measurements or drawings, and create any other 
record reasonably necessary to document conditions on the property. 

7. Monitoring. The Authorized Inspector may erect and maintain 
monitoring devices for the purpose of measuring any Discharge or 
potential source of Discharge to the Storm Water Drainage System. 

8. Test Results. The owner or occupant of property subject to inspection 
shall, on submission of a written request, receive copies of all 
monitoring and test results conducted by the Authorized Inspector. 
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VII. ENFORCEMENT 

Administrative Remedies. 

1. Notice of Noncompliance. The Authorized Inspector may deliver to the 
owner or occupant of any property, or to any Person responsible for an 
Illicit Connection or Prohibited Discharge a Notice of Noncompliance. 
The Notice of Noncompliance shall be delivered in accordance with 
Section VII.A.5. of this Ordinance. 

(i) The Notice of Noncompliance shall identify the provision(s) of 
this Ordinance or the applicable permit which has been 
violated. The Notice of Noncompliance shall state that 
continued noncompliance may result in additional enforcement 
actions against the owner, occupant and/or Person. 

(ii) The Notice of Noncompliance shall state a compliance date 
that must be met by the owner, occupant and/or Person; 
provided, however, that the compliance date may not exceed 
ninety (90) days unless the Authorized Inspector extends the 
compliance deadline an additional ninety (90) days where 
good cause exists for the extension. 

2. Administrative Compliance Orders. 

(i) The Authorized Inspector may issue an Administrative 
Compliance Order. The Administrative Compliance Order 
shall be delivered in accordance with Section VII.A.5. of this 
Ordinance. The Administrative Compliance Order may be 
issued to: 

(a) The owner or occupant of any property requmng 
abatement of conditions on the property that cause or 
may cause a Prohibited Discharge or an Illicit 
Connection in violation of this Ordinance; 

(b) The owner of property subject to terms, conditions or 
requirements imposed on a project in accordance with 
Section V.A.1. to ensure adherence to those terms, 
conditions and requirements . 
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(c) A permittee subject to the requirements of any permit 
issued pursuant to Section VIII hereof to ensure 
compliance with the terms, conditions and 
requirements of the permit. 

(d) Any Person responsible for an Illicit Connection or 
Prohibited Discharge. 

(ii) The Administrative Compliance Order may include the 
following terms and requirements: 

(a) Specific steps and time schedules for compliance as 
reasonably necessary to prevent the imminent threat 
of a Prohibited Discharge, including but not limited to 
a Prohibited Discharge from any pond, pit, well, 
surface impoundment, holding or storage area; 

(b) Specific steps and time schedules for compliance as 
reasonably necessary to discontinue any Illicit 
Connection; 

(c) Specific requirements for containment, cleanup, 
removal, storage, installation of overhead covering, or 
proper disposal of any Pollutant having the potential to 
contact storm water runoff; 

( d) Any other terms or requirements reasonably calculated 
to prevent the imminent threat of or continuing 
violations of this Ordinance, including, but not limited 
to requirements for compliance with best management 
practices guidance documents promulgated by any 
federal, State of California or regional agency; 

( e) Any other terms or requirements reasonably calculated 
to achieve full compliance with the terms, conditions 
and requirements of any permit issued pursuant 
hereto. 
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3 . Cease and Desist Orders. 

(i) The Authorized Inspector may issue a Cease and Desist 
Order. A Cease and Desist Order shall be delivered in 
accordance with Section VII.A.5. of this Ordinance. A Cease 
and Desist Order may direct the owner or occupant of any 
property and/or other Person responsible for a violation of this 
Ordinance to: 

(a) Immediately discontinue any Illicit Connection or 
Prohibited Discharge to the Storm Water Drainage 
System; 

(b) Immediately contain or divert any flow of water off the 
property, where the flow is occurring in violation of any 
provision of this Ordinance; 

(c) Immediately discontinue any other violation of this 
. Ordinance; 

(d) Clean up the area affected by the violation. 

(ii) The Authorized Inspector may direct by Cease and Desist 
Order that the owner of any property or any permittee under 
any permit issued pursuant to Section VIII hereof: 

(a) Immediately cease any activity not in compliance with 
the terms, conditions and requirements of the 
applicable permit. 

4. Recovery of Costs. The Authorized Inspector may deliver to the owner 
or occupant of any property, any permittee or any other Person who 
becomes subject to a notice of noncompliance or administrative order, 
an Invoice for Costs. An Invoice for Costs shall be delivered in 
accordance with Section VII.A.5. of this Ordinance. An Invoice for 
Costs shall be immediately due and payable to the City [County of 
Orange, Orange County Flood Control District] for the actual costs 
incurred by the City [County of Orange, Orange County Flood Control 
District] in issuing and enforcing any notice or order. 
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(i) If any owner or occupant, permittee or any other Person 
subject to an invoice for costs fails to either pay the Invoice for 
Costs or appeal successfully the Invoice for Costs in 
accordance with Section VII.A.6., then the Enforcing Attorney 
may institute collection proceedings. 

5. Delivery of Notice. Any Notice of Noncompliance, Administrative 
Compliance Order, Cease and Desist Order or Invoice of Costs to be 
delivered pursuant to the requirements of this Ordinance shall be 
subject to the following: 

6. 
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(i) The notice shall state that the recipient has a right to appeal 
the matter as set forth in Sections VII.A.6. through Section 
VII.A.10. of this Ordinance. 

(ii) Delivery shall be deemed complete upon (a) personal service 
to the recipient; (b) deposit in the U.S. mail, postage pre-paid 
for first class delivery; or (c) facsimile service with 
confirmation of receipt. 

(iii) Where the recipient of notice is the owner of the property, the 
address for notice shall be the address from the most recently 
issued equalized assessment roll for the property or as 
otherwise appears in the current records of the City [County of 
Orange]. 

(iv) Where the owner or occupant of any property cannot be 
located after the reasonable efforts of the Authorized 
Inspector, a Notice of Noncompliance or Cease and Desist 
Order shall be deemed delivered after posting on the property 
for a period of ten (10) business days. 

Administrative Hearing for Notices of Noncompliance, Administrative 
Compliance Orders, Invoices for Costs and Adverse Determinations. 
Except as set forth in Paragraph 8, any Person receiving a Notice of 
Noncompliance, Administrative Compliance Order, a notice of Legal 
Nonconforming Connection, an Invoice for Costs, or any Person who is 
subject to any adverse determination made pursuant to this Ordinance, 
may appeal the matter by requesting an administrative hearing. 
Notwithstanding the foregoing, these administrative appeal procedures 
shall not apply to criminal proceedings initiated to enforce this 
Ordinance . 
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7 . Reguest for Administrative Hearing. Any person appealing a Notice of 
Noncompliance, an Administrative Compliance Order, a notice of Legal 
Nonconforming Connection, an Invoice for Costs or an adverse 
determination shall, within thirty (30) days of receipt thereof, file a 
written request for an administrative hearing, accompanied by an 
administrative hearing fee as established by separate resolution, with 
the Office of the City Clerk [Clerk of the Orange County Board of 
Supervisors], with a copy of the request for administrative hearing 
mailed on the date of filing to the City Manager [City Administrator, City 
Engineer, Director of Public Works, Director of Public Facilities and 
Resources Department, or the Authorized Inspector and the City 
Attorney]. Thereafter, a hearing on the matter shall be held before the 
Hearing Officer within forty-five (45) business days of the date of filing 
of the written request unless, in the reasonable discretion of the 
Hearing Officer and pursuant to a written request by the appealing 
party, a continuance of the hearing is granted. 

8. Administrative Hearing for Cease and Desist Orders and Emergency 
Abatement Actions. An administrative hearing on the issuance of a 
Cease and Desist Order or following an emergency abatement action 
shall be held within five (5) business days following the issuance of the 
order or the action of abatement, unless the hearing (or the time 
requirement for the hearing) is waived in writing by the party subject to 
the Cease and Desist Order or the emergency abatement. A request 
for an administrative hearing shall not be required from the Person 
subject to the Cease and Desist Order or the emergency abatement 
action. 

9. Hearing Proceedings. The Authorized Inspector shall appear in support 
of the notice, order, determination, Invoice for Costs or emergency 
abatement action, and the appealing party shall appear in support of 
withdrawal of the notice, order, determination, Invoice for Costs, or in 
opposition to the emergency abatement action. The City [County of 
Orange, Orange County Flood Control District] shall have the burden 
of supporting any enforcement or other action by a preponderance of 
the evidence. Each party shall have the right to present testimony and 
other documentary evidence as necessary for explanation of the case. 

10. 
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Final Decision and Appeal, The final decision of the Hearing Officer 
shall issue within ten (10) business days of the conclusion of the 
hearing and shall be delivered by first-class mail, postage prepaid, to 
the appealing party. The final decision shall include notice that any 

El- 21 May 9, 1997 

0012880



• 

• 

• 

8. 

11. 

legal challenge to the final decision shall be made pursuant to the 
provisions of Code of Civil Procedure §§ 1094.5 and 1094.6 and shall 
be commenced within ninety (90) days following issuance of the final 
decision. [The administrative hearing fee paid by a prevailing party in 
an appeal shall be refunded.] 

(i) Notwithstanding this Section 10, the final decision of the 
Hearing Officer in any preceding determining the validity of a 
Cease and Desist Order or following an emergency abatement 
action shall be mailed within five (5) business days following 
the conclusion of the hearing. 

City [County] Abatement. In the event the owner of property, the 
operator of a facility, a permittee or any other Person fails to comply 
with any provision of a compliance schedule issued to such owner, 
operator, permittee or Person pursuant to this Ordinance, the 
Authorized Inspector may request the Enforcing Attorney to obtain an 
abatement warrant or other appropriate judicial authorization to enter 
the property, abate the condition and restore the area. Any costs 
incurred by the City [County] in obtaining and carrying out an abatement 
warrant or other judicial authorization may be recovered pursuant to 
Section Vll.8.4. 

Nuisance. 

Any condition in violation of the prohibitions of this Ordinance, including.but not 
limited to the maintenance or use of any Illicit Connection or the occurrence of 
any Prohibited Discharge, shall constitute a threat to the public health, safety 
and welfare, and is declared and deemed a nuisance pursuant to Government 
Code §38771. 

1. Court Order to Enjoin or Abatement. At the request of the City 
Manager, [City Administrator, City Engineer, Director of Public Works, 
Director of Public Facilities and Resources Department, or the 
Authorized Inspector], the Enforcing Attorney may seek a court order to 
enjoin and/or abate the nuisance. 

2. Notice to Owner and Occupant. Prior to seeking any court order to 
enjoin or abate a nuisance or threatened nuisance, the City Manager 
[City Administrator, City Engineer, Director of Public Works, Director of 
Public Facilities and Resources Department, or the Authorized 
Inspector] shall provide notice of the proposed injunction or abatement 
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3. 

to the owner and occupant, if any, of the property where the nuisance 
or threatened nuisance is occurring. 

Emergency Abatement. In the event the nuisance constitutes an 
imminent danger to public safety or the environment, the City Manager 
[City Administrator, City Engineer, Director of Public Works, Director of 
Public Facilities and Resources Department, or the Authorized 
Inspector] may enter the property from which the nuisance emanates, 
abate the nuisance and restore any property affected by the nuisance. 
To the extent reasonably practicable, informal notice shall be provided 
to the owner or occupant prior to abatement. If necessary to protect the 
public safety or the environment, abatement may proceed without prior 
notice to or consent from the owner or occupant thereof and without 
judicial warrant. 

(i) An imminent danger shall include, but is not limited to, exigent 
circumstances created by the dispersal of Pollutants, where 
the same presents a significant and immediate threat to the 
public safety or the environment. 

(ii) Notwithstanding the authority of the City [County of Orange, 
Orange County Flood Control District] to conduct an 
emergency abatement action, an administrative hearing 
pursuant to Section VII.A.a. hereinabove shall follow the 
abatement action. 

4. Reimbursement of Costs. All costs incurred by the City [County of 
Orange, Orange County Flood Control District] in responding to any 
nuisance, all administrative expenses and all other expenses 
recoverable under State law, shall be recoverable from the Person(s) 
creating, causing, committing, permitting or maintaining the nuisance. 

, 5. Nuisance Lien. All costs shall become a lien against the property from 
which the nuisance emanated and a personal obligation against the 
owner thereof in accordance with Government Code §38773.1 and 
§38773.5. The owner of record of the property subject to any lien shall 
be given notice of the lien prior to recording as required by Government 
Code §38773.1. 
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(i) At the direction of the City Manager, [City Administrator, City 
Engineer, Director of Public Works, Director of Public 
Facilities and Resources Department, or the Authorized 
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C. 

D. 

E. 

Inspector], the Enforcing Attorney is authorized to collect 
nuisance abatement costs or enforce a nuisance lien in an 
action brought for a money judgement or by delivery to the 
County Assessor of a special assessment against the property 
in accord with the conditions and requirements of Government 
Code §38773.5. 

Criminal Sanctions. 

1. Prosecutor. The Enforcing Attorney may act on the request of the City 
Manager [City Administrator, City Engineer, Director of Public Works, 
Director of Public Facilities and Resources Department, or the 
Authorized Inspector] to pursue enforcement actions in accordance with 
the provisions of this Ordinance. 

2. Infractions. Any Person who may otherwise be charged with a 
misdemeanor under this Ordinance may be charged, at the discretion 
of the Enforcing Attorney, with an infraction punishable by a fine of not 
more than $100 for a first violation, $200 for a second violation, and a 
fine not exceeding $500 for each additional violation occurring within 
one year . 

3. Misdemeanors. Any Person who negligently or knowingly violates any 
provision of this Ordinance, undertakes to conceal any violation of this 
Ordinance, continues any violation of this Ordinance after notice 
thereof, or violates the terms, conditions and requirements of any 
permit issued pursuant to this Ordinance, shall be guilty of a 
misdemeanor punishable by a fine of not more than $1000 or by 
imprisonment for a period of not more than six months, or both. 

Consecutive Violations. 

' Each day in which a violation occurs and each separate failure to comply with 
either a separate provision of this Ordinance, an Administrative Compliance 
Order, a Cease and Desist Order or a permit issued pursuant to this Ordinance, 
shall constitute a separate violation of this Ordinance punishable by fines or 
sentences issued in accordance herewith. 

Non-exclusive Remedies. 

Each and every remedy available for the enforcement of this Ordinance shall 
be non-exclusive and it is within the discretion of the Authorized Inspector or 
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F. 

G. 

H. 

Enforcing Attorney to seek cumulative remedies, except that multiple monetary 
fines or penalties shall not be available for any single violation of this 
Ordinance. 

Citations. 

Pursuant to Penal Code §836.5, the Authorized Inspector shall have the 
authority to cause the arrest of any Person committing a violation of this 
Ordinance. The Person shall be released and issued a citation to appear 
before a magistrate in accordance with Penal Code §853.5, §853.6, and 
§853.9, unless the Person demands to be taken before a magistrate. Following 
issuance of any citation the Authorized Inspector shall refer the matter to the 
Enforcing Attorney. 

Each citation to appear shall state the name and address of the violator, the 
provisions of this Ordinance violated, and the time and place of appearance 
before the court, which shall be at least ten (10) business days after the date 
of violation. The Person cited shall sign the citation giving his or her written 
promise to appear as stated therein. If the Person cited fails to appear, the 
Enforcing Attorney may request issuance of a warrant for the arrest of the 
Person cited . 

Violations of Other Laws. 

Any Person acting in violation of this Ordinance also may be acting in violation 
of the Federal Clean Water Act or the State Porter-Cologne Act and other laws 
and also may be subject to sanctions including civil liability. Accordingly, the 
Enforcing Attorney is authorized to file a citizen suit pursuant to Federal Clean 
Water Act §505(a), seeking penalties, damages, and orders compelling 
compliance, and other appropriate relief. The Enforcing Attorney may notify 
EPA Region IX, the Santa Ana or San Diego Regional Water Quality Control 
Boards, or any other appropriate state or local agency, of any alleged violation 

· of this Ordinance. 

Injunctions. 

At the request of the City Manager [City Administrator, City Engineer, Director 
of Public Works, Director of Public Facilities and Resources Department, or the 
Authorized Inspector], the Enforcing Attorney may cause the filing in a court of 
competent jurisdiction, of a civil action seeking an injunction against any 
threatened or continuing noncompliance with the provisions of this Ordinance . 
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1 . Order for Reimbursement. Any temporary, preliminary or permanent 
injunction issued pursuant hereto may include an order for 
reimbursement to the City [County of Orange, Orange County Flood 
Control District] of all costs incurred in enforcing this Ordinance, 
including costs of inspection, investigation and monitoring, the costs of 
abatement undertaken at the expense of the City [County of Orange, 
Orange County Flood Control District), costs relating to restoration of 
the environment and all other expenses as authorized by law. 

Other Civil Remedies. 

1. 

2. 

The City Manager, [City Administrator, City Engineer, Director of Public 
Works, Director of Public Facilities and Resources Department, or the 
Authorized Inspector], may cause the Enforcing Attorney to file an 
action for civil damages in a court of competent jurisdiction seeking 
recovery of (i) all costs incurred in enforcement of the Ordinance, 
including but not limited to costs relating to investigation, sampling, 
monitoring, inspection, administrative expenses, all other expenses as 
authorized by law, and consequential damages, (ii) all costs incurred in 
mitigating harm to the environment or reducing the threat to human 
health, and (iii) damages for irreparable harm to the environment. 

The Enforcing Attorney is authorized to file actions for civil damages 
resulting from any trespass or nuisance occurring on public land or to 
the Storm Water Drainage System from any violation of this Ordinance 
where the same has caused damage, contamination or harm to the 
environment, public property or the Storm Water Drainage System. 

3. The remedies available to the City [County of Orange, Orange County 
Flood Control District] pursuant to the provisions of this Ordinance shall 
not limit the right of the City [County of Orange, Orange County Flood 
Control District] to seek any other remedy that may be available by law. 

VIII. PERMITS 

A. Discharge Permit Procedure. 

1. 
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Permit. On application of the owner of property or the operator of any 
facility, which property or facility is not otherwise subject to the 
requirements of a State General Permit or a National Pollution 
Discharge Elimination System Permit regulating storm water 
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discharges, the City Manager [City Administrator, City Engineer, 
Director of Public Works, Director of Public Facilities and Resources 
Department, or the Authorized Inspector] may issue a permit 
authorizing the release of non-storm water Discharges to the Storm 
Water Drainage System if: · 

(i) The Discharge of material or constituents is reasonably 
necessary for the conduct of otherwise legal activities on the 
property; and 

(ii) The Discharge will not cause a nuisance, impair the beneficial 
uses of receiving waters, or cause any reduction in 
established water quality standards. 

Application. The applicant shall provide all information requested by 
the City Manager [City Administrator, City Engineer, Director of Public 
Works, Director of Public Facilities and Resources Department, or the 
Authorized Inspector] for review and consideration of the application, 
including but not limited to specific detail as to the activities to be 
conducted on the property, plans and specifications for facilities located 
on the property, identification of equipment or processes to be used on
site and other information as may be requested in order to determine 
the constituents, and quantities thereof, which may be discharged if 
permission is granted. 

3. Permit Issuance .. The permit shall be granted or denied by the City 
Manager [City Administrator, City Engineer, Director of Public Works, 
Director of Public Facilities and Resources Department, or the 
Authorized Inspector] or his or her designated representative, no later 
than sixty (60) business days following the completion and acceptance 
of the application as determined by the City Manager [City 
Administrator, City Engineer, Director of Public Works, Director of 
Public Facilities and Resources Department, or the Authorized 
Inspector]. 

4. 
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(i) The applicant shall be notified in Person or by first-class mail, 
postage prepaid, of the action taken. 

Permit Conditions. The permit may include terms, conditions and 
requirements to ensure compliance with the objectives of this 
Ordinance and as necessary to protect the receiving waters, including 
but not limited to: 
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(i) Identification of the Discharge location on the property and the 
location at which the Discharge will enter the Storm Water 
Drainage System; 

(ii) Identification of the constituents and quantities thereof to be 
discharged into the Storm Water Drainage System; 

(iii) Specification of pollution prevention techniques and structural 
or non-structural control requirements as reasonably 
necessary to prevent the occurrence of potential Discharges 
in violation of this Ordinance; 

(iv) Requirements for self-monitoring of any Discharge; 

(v) Requirements for submission of documents or data, such as 
technical reports, production data, Discharge reports, self
monitoring reports and waste manifests; and 

(vi) Other terms and conditions appropriate to ensure compliance 
with the provisions of this Ordinance and the protection of 
receiving waters, including requirements for compliance with 
best management practices guidance documents approved by 
any federal, State of California or regional agency. 

5. General Permit. In the discretion of the City Manager [City 
Administrator, City Engineer, Director of Public Works, Director of 
Public Facilities and Resources Department, or the Authorized 
Inspector], the permit may, in accordance with the conditions identified 
in Section VIII.A.4. hereinabove, be prepared as a general permit 
applicable to a specific category of activities. If a general permit is 
issued, any Person intending to Discharge within the scope of the 
authorization provided by the general permit may do so by filing an 
application to Discharge with the City Manager [City Administrator, City 
Engineer, Director of Public Works, Director of Public Facilities and 
Resources Department, or the Authorized Inspector]. No Discharge 
within the scope of the general permit shall occur until such application 
is so filed. 
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(i) Notwithstanding the foregoing in this subsection 5, the City 
Manager [City Administrator, City Engineer, Director of Public 
Works, Director of Public Facilities and Resources 
Department, or the Authorized Inspector], in his discretion, . 
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may eliminate the requirement that an application for a 
general permit be filed for any specific activity for which a 
general permit has been issued. 

Permit Fees. The permission to Discharge shall [may] be 
conditioned upon the applicant's payment of the City's [County of 
Orange's] costs, in accordance with a fee schedule adopted by 
separate resolution, as follows: 

(i) For individually issued permits, the costs of reviewing the 
permit application, preparing and issuing the permit, and the 
costs reasonably related to administrating this permit program. 

(ii) For general permits, the costs of reviewing the permit 
application, that portion of the costs of preparing the general 
permit which is reasonably attributable to the permittee's 
application for the general permit, and the costs reasonably 
related to administering the general permit program. 

Permit Suspension, Revocation or Modification. 

1. The City Manager [City Administrator, City Engineer, Director of Public 
Works, Director of Public Facilities and Resources Department, or the 
Authorized Inspector] may suspend or revoke any permit when it is 
determined that: 

(i) The permittee has violated any term, condition or requirement 
of the permit or any applicable provision of this Ordinance; or 

(ii) The permittee's Discharge or the circumstances under which 
the Discharge occurs have changed so that it is no longer 
appropriate to except the Discharge from the prohibitions on 
Prohibited Discharge contained within this Ordinance; or 

(iii) The permittee fails to comply with any schedule for 
compliance issued pursuant to this Ordinance; o·r 

(iv) Any regulatory agency, including EPA or a Regional Water 
Quality Control Board having jurisdiction over the Discharge, 
notifies the City [County of Orange] that the Discharge should 
be terminated . 
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2 . The City Manager [City Administrator, City Engineer, Director of Public 
Works, Director of Public Facilities and Resources Department, or the 
Authorized Inspector] may modify any permit when it is determined that: 

(i) Federal or state law requirements have changed in a manner 
that necessitates a change in the permit; or 

(ii) The permittee's Discharge or the circumstances under which 
the Discharge occurs have changed so that it is appropriate to 
modify the permit's terms, conditions or requirements; or 

(iii) A change to the permit is necessary to ensure compliance with 
the objectives of this Ordinance or to protect the quality of 
receiving waters. 

The Permittee, or in the case of a general permit, each Person who has 
filed an application pursuant to Section VIII.A.5., shall be informed of 
any change in the permit terms and conditions at least forty-five (45) 
business days prior to the effective date of the modified permit. 

3. The determination that a permit shall be denied, suspended, revoked 
or modified may be appealed by a permittee pursuant to the same 
procedures applicable to appeal of an Administrative Compliance Order 
hereunder. In the absence of a judicial order to the contrary, the 
permittee may continue to Discharge pending issuance of the final 
administrative decision by the Hearing Officer. 

Permit Enforcement. 

1. Penalties. Any violation of .the terms, conditions and requirements of 
any permit issued by the . City Manager [City Administrator, City 
Engineer, Director of Public Works, Director of Public Facilities and 
Resources Department, or the Authorized Inspector] shall constitute a 
violation of this Ordinance and subject the violator to the administrative, 
civil and criminal remedies available under this Ordinance. 

D. Compliance with the terms, conditions and requirements of a permit issued 
pursuant to this Ordinance shall not relieve the permittee from compliance with 
all federal, state and local laws, regulations and permit requirements, 
applicable to the activity for which the permit is issued . 
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1 . Umjted Permittee Rights. Permits issued under this Ordinance are for 
the Person or entity identified therein as the "Permittee" only, and 
authorize the specific operation at the specific location identified in the 
permit. The issuance of a Permit does not vest the permittee with a 
continuing right to Discharge. 

2. Transfer of Permits. No permit issued to any Person may be 
transferred to allow: 

(i) A Discharge to the Storm Water Drainage System at a 
location other than the location stated in the original permit; or 

(ii) · A Discharge by a Person other than the Person named in the 
permit, provided however, that the City [County] may approve 
a transfer if written approval is obtained, in advance, from the 
City Manager [City Administrator, City Engineer, Director of 
Public Works, Director of Public Facilities and Resources 
Department, or the Authorized Inspector]. 

IX. INTERAGENCY COOPERATION 

A. The City [County of Orange, Orange County Flood Control District] intends to 
cooperate with other agencies with jurisdiction over storm water discharges to 
ensure that the regulatory purposes underlying storm water regulations 
promulgated pursuant to the Clean Water Act (33 USC §1251 .et gg.) are met. 

B. The City [County of Orange, Orange County Flood Control District] may, to the 
extent authorized by law, elect to contract for the services of any public agency 
or private enterprise to carry out the planning approvals, inspections, permits 
and enforcement authorized by this Ordinance. 

A. 

X. MISCELLANEOUS 

Compliance Disclaimer. 

Full compliance by any Person or entity with the provisions of this Ordinance 
shall not preclude the need to comply with other local, state or federal statutory 
or regulatory requirements, which may be required for the control of the 
Discharge of Pollutants into storm water and/or the protection of storm water 
quality. 

2051-00001 
45968_1 El-31 May9, 1997 

0012890



• B . 

C. 

Severability. 

If any provision of this Ordinance or the application of the Ordinance to any 
circumstance is held invalid, the remainder of the Ordinance or the application 
of the Ordinance to other Persons or circumstances shall not be affected. 

Repeal of Prior Ordinance. {where appropriate) 

The enactment of this Ordinance by City [County of Orange, Orange County 
Flood Control District] shall repeal the provisions of County Ordinance No. 703 
[City's Industrial Waste Ordinance], enacted for the permitting of Discharges of 
industrial waste to ground or surface waters and no new Discharge permits 
shall be issued thereunder; provided however, that connection to Discharge 
under the terms and conditions of any individual Discharge permit issued prior 
to the date of enactment of the Water Quality Ordinance shall be allowed 
hereunder as a Legal Nonconforming Connection. 

XI. JUDICIAL REVIEW 

The provisions of § 1094.5 and § 1094.6 of the Code of Civil Procedure set forth the 
procedure for judicial review of any act taken pursuant to this Ordinance. Parties 
seeking judicial review of any action taken pursuant to this Ordinance shall file such 
action within ninety (90) days of the occurrence of the event for which review is sought. 
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I. INTRODUCTION 

This document is the Enforcement Consistency Guide (the "Guide") and was 
developed as a companion to the Water Quality Ordinance (hereinafter "Ordinance") 
providing step by step guidance to Authorized Inspectors, Enforcing Attorneys and 
other City [Orange County) personnel responsible for implementing the Ordinance. 
The Guide provides important additional information with respect to the Water 
Quality Ordinance and implements the drainage area management requirements of 
the Santa Ana and San Diego Regional Water Quality Control Board NPDES 
Permits. The use of this Guide will assist staff in identifying, documenting, and 
responding to violations of the Ordinance and selecting appropriate enforcement 
actions. 

Unless otherwise defined herein, all capitalized terms used in this Guide are defined 
in the Ordinance. 

Each Co-Permittee is required to certify implementation of this Guide for use. Each 
Co-Permittee should note that the Guide is a general approach to implementation 
of an investigation and enforcement program. The Guide was prepared to provide 
a consistent approach to water quality ordinance enforcement throughout Orange 
County. The actual implementation of each Co-Permittee's investigation and 
enforcement program should be adapted to the various program approaches taken 
by each Co-Permittee consistent with the requirements of the permits. 

Once implemented by the Co-Permittee, the Guide is a public record pursuant to the 
Government Code (§6250 et seq.) and must be made available to any person so 
requesting it. It is the intent of the preparers of this Guide that its contents are 
essentially program suggestions, and each Co-Permittee may utilize similar or other 
equivalent investigation and enforcement approaches. Further, the Guide is not all 
inclusive and some investigation and enforcement programs may include additional 
measures or other techniques that are more appropriate to the facts of the given 
situation. Each Co-Permittee's investigation and enforcement program should be 
flexible in order that the best response will be provided in each situation . 
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II. PURPOSE 

This Guide is intended to provide standard guidelines and protocols for ordinance 
implementation to ensure uniform countywide enforcement and to aid the Co
Permittee in accomplishing the following qbjectives: 

+ Select water quality ordinance program personnel 

,+ Document Stormwater Drainage System Monitoring and 
Inspections 

+ Investigate Noncompliance 

+ Document Noncompliance 

+ Manage Data and Discharger Information 

+ Select Appropriate Enforcement Tools 

+ Plan for Emergency Response 

+ Coordinate with Other Public Agencies, Other City Departments· 
and the Public 

+ Establish a Local Permit Program (hereinafter defined) as 
authorized by the Ordinance 

+ Establish Procedures for the Review and Approval of New 
Development and Significant Redevelopment Projects in 
accordance with the DAMP 

As noted above, this Guide was developed in support of the Water Quality 
Ordinance, and is not intended to support the enforcement of requirements 
under the State General Industrial and General Construction Permit Programs, 
which are subject to enforcement by other regional authorities. More 
information about the State issued NPDES Stormwater Permits may be 
obtained from either the Santa Ana or San Diego Regional Water Quality 
Control Boards . 
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Ill. SELECTION OF PERSONNEL 

Each Co-Permittee will be responsible for designating the Department or 
specific personnel responsible for inspection,·· enforcement, permitting and 
review of New Development and Significant Redevelopment projects. The 
selected personnel will comprise the Water Quality Compliance Team 
(hereinafter "Team"). 

Each Team should consist of one or more persons2 capable of carrying out 
specific Team functions3

, including: 

+ Program Coordinator 
+ Program Liaison Officer 
+ Authorized lnspectors4 

+ Permit Officer 
+ Planning Officer 
+ Enforcing Attomey3 
+ Program Clerk 
+ Hearing Officer 
+ Spill Response Team 

The Team should have the knowledge, skill and training as necessary to 
effectively carry-out their duties, including but not limited to: 

+ Training in the practical application of the Ordinance and this 
Enforcement Consistency Guide, 

+ Knowledge of SARA (Superfund Amendments and 
Reauthorization Ad of 1986) Title Ill reporting requirements and 
State OES reporting requirements, 

It is important to note that Co-Permittees are not expected to employ separate individuals for each described 
Team function. It is anticipated that elements of each Team function will be selected based on personoel 
availability, with specific tasks assigned to one or more storm water compliance program personnel. 

Section m. E. below further identifies the duties of each Team position. 

These positions are further defined and specifically discussed in the Wat« Quality Ordinance • 
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+ Knowledge of the Orange County Hazardous Materials Area 
. Plan, California Ocean Oil Spill Plan, applicable Regional Water 
Quality Control Board Basin Plans, 

Contacts: 
• Orange County Hazardous Materials Area 

Plan (or City Equivalent) 

-

-

Orange County Fire Authority 
180 South Water Street 
Orange, California 92866-0086 
Staff Contact: Jennifer Bower 
(714) 7 44-0465 

Region a -Basin Plan 
Regional Water Quality Control 
Board - Santa Ana Region 
3737 Main Street, Suite 500 
Riverside, California 92507 
Staff Contact: Laurie Taul 
(909) 782-4906 

Region 9 - Basin Plan 
Regional Water Quality Control 
Board - San Diego Region 
9771 Clairmont Mesa Blvd., Suite A 
San Diego, California 92124 
Staff Contact: Debra Jayne 
(619) 467-2952 

+ Familiarity with Proposition 65 requirements, applicable health 
and safety training, including California OSHA requirements, 

Contact: 
• Health Care Agency 

Environmental Health 
2009 East Edinger Avenue 
Santa Ana, California 92705 
Hotline Number. (714) 667-3765 
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• Safety training in accordance with 40 CFR 1910.120 

+ Technical training as necessary for effective inspection, 
monitoring and sampling, and 

+ Technical training as necessary for effective permit issuance 
and/or for review of New Development/Significant 
Redevelopment projects for consistency with the Orange County 
NPDES Stormwater Permit Program Drainage Area 
Management Plan {hereinafter "DAMP"), specifically including 
DAMP Chapter VII and the Appendix thereto entitled Best 
Management Practices for New Development Including Non
Residential Construdion Projects, as the same may be amended 
from time to time. 

C. Each Co-Permittee may elect to contract for the services of any public agency 
or private enterprise to carry out the Team duties and/or to conduct the 
permitting, inspection and enforcement contemplated by the Ordinance. 

D. The Co-Permittee may elect to have some of the duties of the Team 
performed by in-house personnel, while contracting for remaining services. 
Further, Co-Permittee may select all or a subset of the duties of the Team 
from all of the identified functions based on individual program priorities. 

The duties described below for each Team member are listed as one option 
for a program of Stormwater discharge regulation. This Team approach is 
designed to accomplish all NPDES Permit requirements through collective 
action; however, the NPDES Permit does not specify these duties as 
identified herein. 

E. The duties of each Team member, which may be selected include: 

1. program Coordinator. Program Coordinator should be a management 
level Co-Permittee employee authorized to identify and implement 
major water quality control program tasks, supervise the completion of 
tasks assigned to other team members and interface with the City 
Council/Orange County Board of Supervisors and management level 
City/Orange County employees. The Ordinance identifies many of the 
duties of the Program Coordinator as the responsibility of the City 
Manager [City Administrator, City Engineer, Director of Public Works, 
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Diredor of Public Facilities and Resources Department] and persons 
direded by them and under their instrudion and supervision. 

Program Liaison Officer. The Program Liaison Officer will coordinate 
the efforts of the members of the Team with other City/County 
Departments having related responsibilities. 

The Program Liaison Officer's duties may be undertaken by other 
personnel under the supervision of the Program Coordinator or 
Authorized lnspedor. Program Liaison Officer duties may be seleded 
from the following list as appropriate to support the program priorities 
established by each Co-Permittee, as follows: 

a) Coordinate education efforts with other Co-Permittee 
departments such as public works, police, and fire, and code 
enforcement to establish basic skills in identification of 
unauthorized discharges and spills to the Stormwater Drainage 
System. 

b} Coordinate with community service officers in community 
education efforts. 

c) Establish procedures for the request of assistance by the Team 
from other Co-Permittee departments. 

d) Coordinate departmental cross-training programs for the sharing 
with the Team of expertise in evidence preservation, evidence 
documentation, chain-of-custody requirements, and similar 
related matters. 

e) Coordinate Team work with the Orange County Hazardous 
Materials Strike Force, the local Fire Department's hazardous 
materials response team and personnel checking Business Plans 
(pursuant to SARA Community Right-To-Know requirements). 

f) Coordinate the Team work with local health and safety program 
officers and building inspedors . 
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g) Establish contacts with and provide program information and 
education to business groups, local homeowners groups, 
neighborhood watch organizations, local hospitals, local 
ambulance services and other groups who may benefit from the 
receipt of program information. 

3. Authorized Inspectors. Authorized Inspectors will work as assigned by 
the Program Coordinator. 
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a) The Ordinance identifies many of the duties of the Authorized 
Inspector as the responsibility of the City Manager [City 
Administrator, City Engineer, Director of Public Works, Director 
of Public Facilities and Resources Department], and those 
persons directed by them and under their instruction and 
supervision who are assigned to investigate compliance with, 
detect violations of, and take actions pursuant to the Ordinance. 

b) This Guide has been drafted based upon the understanding that 
the State General Permits (Industrial and Construction) are 
subject solely to the enforcement efforts of the State Water 
Resources Control Board and the Regional Water Quality 
Control Boards. Therefore, Authorized Inspectors are not 
responsible for directly enforcing the State General Permits. 
Nevertheless, certain requirements of the State General Permits 
(including, filing of Notices of Intent and the development of 
Stormwater Pollution Prevention Plans and monitoring 
programs), are reviewable· under the specific terms of those 
permits by local program personnel. Accordingly, the Ordinance 
provides that Authorized Inspectors may request and review 
State General Permit program documentation when conducting 
site investigations and as necessary to assist in local program 
enforcement. If a State General Permit violation is uncovered by 
an Authorized Inspector, the Authorized Inspector may report the 
matter to the appropriate Regional Water Quality Control Board. 

c) The duties of the Authorized Inspector may include, but are not 
limited to: 

1) Map discharge points and outlets, and collect other data . 
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2) Sample wet and dry weather discharges. 

3) Conduct administrative compliance inspections and/or 
criminal inspections, including collecting, preserving and 
documenting evidence. 

4) Identify locations of Illicit Connections. 

5) Identify sources of Prohibited Discharges. 

6) Review documents and records related to chemicals or 
processes occurring at inspected sites. 

7) Identify facilities or properties where a Local Permit may 
be appropriate and to enforce the provisions of such a 
permit. For purposes of this Guide, "Local Permit" means 
a Co-Permittee's authorization, issued pursuant to Section 
VIII of the Ordinance, for the release of non-stormwater 
discharges to the Stormwater Drainage System. 

8) Inspect properties subject to structural and non-structural 
BMPs required of New Development/Significant 
Redevelopment projects in accordance with the DAMP to 
assure appropriate performance and structural 
maintenance and functionability. 

9) Conduct tests, such as smoke or dye tests or physical 
inspections and/or video surveys to verify compliance or 
locate a source of discharge. 

10) Prepare inspection consent requests and consult with 
Enforcing Attorney regarding applications for 
administrative inspection warrants, as necessary. 

11) Consult with the Enforcing Attorney regarding criminal 
inspection warrants, as appropriate. 

12) Issue Notices of Noncompliance, Administrative 
Compliance and Cease and Desist Orders . 
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13) In consultation with fire department staff, evaluate and 
determine the need for emergency abatement of 
conditions posing an imminent danger to public safety or 
the environment. 

14) Issue citations and recommend prosecution. 

d) Proposition 65. All Authorized Inspectors should be aware of the 
requirements of Health & Safety Code Section 25180. 7 for the 
reporting of an illegal discharge or threatened illegal discharge. 
The requirements of this section are set forth more fully in 
Appendix A hereto. 

4. Enforcing Attorney. The Enforcing Attorney should be either the City 
Attorney [County Counsel] or District Attorney acting as counsel to the 
Co-Permittee, and his/her appointee. For purposes of criminal 
prosecution, only the District Attorney or designee [and/or City Attorney, 
and Deputy District and City Attorneys as assigned] will ad as the 
Enforcing Attorney. The duties of the Enforcing Attorney include: 
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a) Assist Program Coordinator as requested in the implementation 
of the stormwater control program. 

b) Provide advice with respect to the enforcement of the Ordinance. 

c) Assist with administrative inspedion warrants. 

d) Assist with criminal inspection warrants. 

e) Assist Authorized Inspectors in proper documentation of 
evidence. 

f) Prosecute citations, as necessary. 

g) Seek judicial injundions. 

h) File civil and criminal adions. 

i) File nuisance liens and obtain recovery of nuisance abatement 
costs from responsible parties . 
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5. Permit Officer. The Permit Officer is primarily responsible for accepting, 
reviewing and approving or rejecting applications of dischargers for 
issuance Of a Local Permit to allow non-stormwater discharges to the 
Stormwater Drainage System. The Permit Officer should be qualified 
to evaluate permit applications in accordance with the requirements of 
the Ordinance as further identified in Appendix B hereto. 

6. Planning Officer. The Planning Officer is primarily responsible for 
identifying conditions of approval to be imposed on New 
Development/Significant Redevelopment projects in accordance with 
the DAMP. 

7. Program Clerk. The Program Clerk is primarily responsible for 
preparation of documentation in support of the enforcement program. 
The Program Clerk is responsible for preparing account information and 
invoices for costs to be billed to owners and operators of properties that 
do not come into compliance with any notice or order issued pursuant 
to the Ordinance. The invoice for costs should reflect all personnel, 
equipment, response costs, damages, and expenses incurred by any 
Co-Permittee in enforcing administrative compliance orders, issuing 
cease and desist orders and pursuing other civil and criminal remedies 
as provided in the Ordinance. The Program Clerk's duties should also 
include maintaining data on various aspects of the program, including 
discharger history, and monitoring and inspection results. 

8. Hearing Officer. The Hearing Officer is the [insert department head] or 
his/her designee, who shall preside at the administrative hearings 
authorized by the Ordinance and issue final decisions on the matters 
raised therein [(or) Hearing Officer may mean the appeals board 
established by separate resolution of the City Council (or Board of 
Supervisors), which shall preside at the administrative hearings 
authorized by the Ordinance and issue final decisions]. The Hearing 
Officer should not be an individual who has supervised or otherwise 
been involved with the specific adivity or investigation that .has become 
the subject of an administrative proceeding. Therefore, the Co
Permittee may wish to agree to a cooperative arrangement with another 
Co-Permittee, such that stormwater program personnel may act as the 
Hearing Officer for a neighboring Co-Permittee. Depending on their 
level of experience, training for Hearing Officers may be required to 
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ensure familiarity with stormwater issues and the manner in which 
administrative hearings should be conducted. 

The Hearing Officer's duties include: 

a) Processing of hearing requests. 

b) Establishing appropriate hearing schedules. 

c) Acting as presiding officer at hearings. 

d) Issuing final decisions and preparation of the administrative 
record in cases of further appeal. 

9. Spill Response Personnel. The spill response personnel may be 
Authorized Inspectors and other City/County personnel responsible for 
coordinating with the local fire department for the immediate response 
to any accidental spill, leak or Prohibited Discharge of Pollutants 
requiring immediate cleanup. In addition to acting as necessary to 
protect human health and the environment, the duties of the spill 
response personnel may include: 

a) Documenting the source of the spill. 

b) Identifying the responsible party, where possible. 

c) Establishing evidence useful in the recovery of spill response 
costs, where appropriate. 

d) Assisting the Authorized Inspector in evaluating the need for 
emergency abatement. · 

e) Coordinating activities for spill response with the Orange County 
Hazardous Materials Strike Force. 

Appendix C is a form which may be adopted by a Co-Permittee for identification of 
its Team members. If responsibilities change, a revised form may easily be 
substituted in its place . 

2051-00001 
56115_1 E2-ll 

December 11, 1997 
Prepared by Woodruff, Spradlin & Smart 

0012907



• 

•• 
... 

A. 

8. 

IV. MONITORING POLLUTANT DISCHARGES FROM INDUSTRIAL 
FACILITIES AND ENFORCEMENT PROGRAM PRIORITIES 

Purpose 

The Co-Permittees have a number of programs that have facilitated the 
detection of sources of non-stormwater discharges. These programs include 
industrial facility inspedion, drainage facility inspedion, field screening for 
gross contamination, and the wide distribution of public education materials 
that provide phone numbers and encourage the reporting of spills. 

lndustdal Facility Inspection 

A number of public agencies routinely condud inspedions of industrial 
facilities in Orange County. These agencies and their areas of responsibility 
include the following: 

* 

* 

* 

* 

The Orange County Health Care Agency regulates the storage and 
disposal of hazardous wastes. Approximately 5,500 businesses are 
inspeded annually to ensure proper waste management. 

The Fire Departments in Orange County regulate the storage of 
hazardous materials through disclosure ordinances such as OCC Sec 
4-3-200-300 and Article 80 of the Fire Code. This regulation involves 
inspedion at over 7,000 businesses. 

Agricultural chemicals, notably pesticides, are regulated by the 
Agriculture Commissioner through the State Agriculture Code (CCR 
Trtle 3, Sec. 6000 et seq.). The Commissioner's office performs facility 
inspedions and initiates enforcement adion for non-compliance. 

Discharges to the sanitary sewers are regulated by the County 
Sanitation Distrids of Orange County, the Irvine Ranch Water Distrid, 
and the Aliso Water Management Agency/South East Regional 
Reclamation Authority. All three organizations condud facility 
inspedions. 

Routine coordination with staff of these inspedion programs through the 
Orange County Hazardous Materials Strike Force accompanied by occasional 
formal presentations will ensure their cognizance of stormwater concerns and 
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D. 

E . 

F. 

prompt notification of the Co-Permittees of pollution issues. Appendix D 
contains an example of safety procedures for inspection of industrial facilities. 

Drainage Facility Inspection 

The Co-Permittees conduct drainage system inspections as part of routine 
facility maintenance. 

Field Screening 

The primary objective of this component of the water quality monitoring 
program, conducted by the County as principal permittee, is to detect gross 
contamination from unpermitted non-stormwater discharges through field 
analysis for phenols, cyanide, chlorine, copper, chromium, pH, and 
conductivity. The program will be revised in 1998 as part of the overall 
evolution of the monitoring program. Nonetheless, detection of sources of 
gross contamination will remain a major objective of the water quality 
monitoring effort. 

Incident Reporting 

Public reporting of spills is facilitated by the listing of City/County telephone 
numbers in materials produced and distributed by the Stormwater Program's 
public education activities. In addition, Orange County "white page" telephone 
directories list the County's Water Pollution Section telephone number. 

Enforcement Program Priorities 

The Co-Pennittee's inspection programs for ordinance compliance will utilize 
an incident response inspection approach to focus resources on addressing 
reports of possible non-compliance at a particular location. As discussed in 
Section VI., inspections will only occur after information that a violation of the 
ordinance may be occurring has been brought to the attention of the Program 
Coordinator through one of the mechanisms discussed previously (Sections 
IV.B-IV.F). 

An administrative inspection plan {Appendix E}, used to implement a proactive 
inspection program, may be implemented when information from the water 
quality monitoring justifies such a significant reallocation of resources . 

2051-00001 
56115_1 E2-13 

December 11, 1997 
Prepared by Woodruff, Spradlin & Smart 

0012909



• 

• 

• 

A. 

V. POLLUTANTS'OF CONCERN 

Industrial and Commercial Sources 

The following constituents may be found in the Stormwater Drainage System 
as a result of discharge in either dry weather or wet weather flows from 
industrial and commercial sources: 

1. Solid Particle Materials: chips, dusts, plastic pellets, wood or metal 
shavings. 

a) Characteristics: clearly visible particles. 

b) Possible sources: manufacturing facilities, lumber yards, cement 
plants, material storage yards, metal operations, textile facilities. 

2. Petroleum Products and Engine Coolants, such as fuels, oils, solvents, 
grease, coolants. 

a) Characteristics: oil sheen on visible water areas, brown staining 
of runoff areas. 

b) Possible sources: vehicle storage facilities, or locations where 
vehicle maintenance takes place or petroleum products are 
produced, stored or dispensed. 

3. Miscellaneous conditions: 

a) Metals such as cadmium, lead, zinc, copper, silver, nickel, 
chromium 

b) Non-metal materials such as phosphorous and silica 

c) High or low pH (alkalinity and acidity, respectively), which may 
be evidenced by the presence of deposits or stains or damage 
to concrete or metal storm drain structures . 
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C. 

d) Color: yellow (chemicals or textile sources), brown (packing 
plants, printing, metal works, stone or concrete works, refineries), 
green (chemical or textile sources), red (meat packing plants), 
gray (dairies). 

e) High Turbidity: characterized by cloudy or opaque waters. 

f) Organic Compounds: characterized by odors typical of 
decomposing materials such as sewage or sulfide (rotten egg) or 
rancid-sour smells. 

g) High levels of bio-chemical oxygen demand, chemical oxygen 
demand or toxic organic compounds 

h) High Temperature, which is generally characterized by steam 

i) Toxic materials characterized by effect on surrounding 
vegetation. 

An industrial inventory field sheet which may be used to record conditions at 
commercial or industrial sites is attached as Table 1. Supplemental guides 
for identification of Pollutants of Concern are found in Tables 2 and 3. 

Pollutants from Construction Sites 

Materials present may include sediments, petroleum products and engine 
coolants, metal shavings or materials, pesticides, fertilizers, toxic chemicals 
such as solvents, cleaners, sealers, adhesives, or paints. Constructions sites 
are also sources of miscellaneous wastes such as concrete, paints, and 
sealers, wash waters, landscape or yard waste materials, packaging 
materials, trash and sanitary or sewage waste. 

Pollutants from Residential and Commercial Activities 

Materials present may include petroleum products, engine coolants, 
pesticides, fertilizers, landscape or yard waste and trash. 

The Ordinance also lists a number of activities that are typically residential in 
nature (and which may also be found in commercial developments), but which 
are exceptions to the prohibitions in the Ordinance and are defined therein as 
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A. 

B. 

"Discharge Exceptions•. These include: landscape irrigation runoff, foundation 
drain water, air conditioning condensation and other runoff from building roofs, 
non-commercial vehicle washing and dechlorinated swimming pool water. 
Potential sources of and the manner in which certain Pollutants may enter the 
Stormwater Drainage System are set forth in Tables 1 and 2. 

VI. POTENTIAL VIOLATIONS 

Illicit Connections 

1. The Ordinance defines the term "Illicit Connection· as any man-made 
conveyance or drainage system through which the discharge of any 
pollutant to the stormwater drainage system occurs or may occur. 

2. Constructed (Man-Made) Illicit Connections include: pipelines, conduits, 
inlets or outlets, connected impervious areas, channels or swales. 

3. Practical examples of constructed Illicit Connections include: pipes 
which discharge onto adjacent property or into a water runoff area, 
facilities constructed adjacent to construction areas which allow 
dewatering runoff to flow to the stormwater drainage system, or storm 
drain inlets that drain from outside wash areas directly into the 
stormwater drainage system. 

4. Legal nonconforming connections receive special treatment under the 
Ordinance as connections that would otherwise be unacceptable, but 
which were placed in service in accordance with all requirements in 
place at the time of connection. The Ordinance defines Legal 
Nonconforming Connections and allows a grace period of five (5) years 
for all structural improvements or six (6) months for nonstructural 
improvements. 

Prohibited Discharges 

1. The Ordinance defines the term "Prohibited Discharge• as any 
discharge from public or private property, and containing any pollutant, 
to: the stormwater drainage system; any upstream flow which is 
tributary to the stormwater drainage system; groundwater; river; stream; 
creek; wash; dry weather arroyo; wetlands; marsh; coastal 
slough/bay/harbor; or Pacific Ocean . 
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2 . Prohibited discharges typically are generated from poorly managed on
site operations, illegal dumping and/or contaminated stormwater 
discharges. 

3. Site operations which may produce Prohibited Discharges include 
releases of: 
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a) Process waters such as boiler blowoff, rinse waters, chlorinated 
pool discharges. 

b) Waste materials such as manufactured floatable materials, 
animal wastes from kennels or riding stables, vehicle fluids (oils, 
coolants, etc.). 

c) Raw materials unloading and storage areas can be sources of 
sand/gravel, cement, fertilizers, pesticides. 

d) Practical examples of problematic site operations would include: 

1) Pressurized washing and steam cleaning areas that drain 
to storm drain inlets. 

2) Auto repair shops where operations occur out of doors in 
unprotected areas and no provision is made for preventing 
contamination from leaving the site. 

3) Barrels placed in unbermed areas where hand pumps are 
used to dispense petroleum products and residues can 
migrate to storm drain areas. 

4) A non-retail fueling area where vehicle washing also 
occurs and runoff flows to open storm drain area. 

5) Manufacturing storage yard for concrete materials where 
materials are uncovered and washoff flows directly to 
storm drain. 

6) Construction location where concrete debris is flowing to 
street gutter . 
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Illegal dumping activities include: 

a) Household wastes such as home, garden or yard debris; trash or 
rubbish; household hazardous wastes. 

b) Commercial wastes such as landscape debris or soil; trash or 
rubbish; hazardous wastes in drums or canisters or septage. 

c) Animal or agricultural wastes such as manure, stock wastes, fruit 
and vegetable materials and animal carcasses. 

d) Practical examples of illegal dumping activities could include: 

1) Home/yard debris dumped near curb inlet to stormwater 
drainage system. 

2) Trash, drums or discarded materials left on creek or wash 
area banks. 

Contaminated Stormwater Runoff 

Stormwater runoff can occur as contaminated overland flow or as direct 
runoff. 

a) Contaminated overland flows may either be sheet flows or 
concentrated flows. 

b) Contaminated overland flows can occur as runoff from semi
pervious areas which includes fertilizers or eroded soils in 
quantities that will interfere with or adversely affect the beneficial 
uses of the receiving waters, flora or fauna of the State. 

c) Contaminated overland flows can occur as runoff from 
impervious areas which includes oil and grease from parking and 
equipment service areas. 

d) Direct runoff waters can occur from unprotected raw materials 
storage areas or from rainfall contacting contaminated work 
areas or rooftops where contaminates from building stacks have 
accumulated . 
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e) Pradical examples of stormwater runoff include: 

1) 

2) 

3) 

4) 

5) 

Construdion or work on an exposed site where soils are· 
being tracked onto the street and washed down the gutter 
in quantities that will interfere with or adversely affed the 
beneficial uses of the receiving waters, flora or fauna of 
the State. 

Construdion or work on an exposed site where materials 
such as sand are migrating into street gutter area either 
through non-concentrated exposure to water such as 
sprinkler systems or by adual contad with other runoff 
water in quantities that will interfere with or adversely 
affed the beneficial uses of the receiving waters, flora or 
fauna of the State. 

Petroleum contaminated soils in equipment servicing 
areas, which are exposed to gutter area through tracking. 

Uncovered areas of stockpiled construdion demolition 
materials . 

Uncovered materials storage areas for cleaning fluids 
where obvious ground staining has occurred. 

6) Outside storage of unsealed paint and solvent containers. 

7) Exposed truck loading docks with uncovered materials. 

8) Equipment storage yards without runoff controls. 

6. Pradical Conditions for the Prevention of Prohibited Discharges. 
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Good management pradices will prevent Ordinance violations, these 
might include: 

a) Materials storage areas with covers and secondary containment 
systems . 
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b) Loading docks that are covered or have materials that are 
covered, or which are implementing other best management 
practices. 

c) Clean loading docks. 

d) Soil stockpiles that are covered from contact with rainfall by 
plastic sheeting. 

e) Construction waste containers with plastic covers. 

f) Materials storage shed. 

VII. INVESTIGATING NONCOMPLIANCE 

lndlyldual Property Inspections 

The Co-Permittee's inspedion programs for ordinance compliance will utilize 
an incident response inspection approach. The use of this inspection 
approach will minimize the need for additional staff resources by focusing 
responses directly on reports of possible non-compliance at a particular 
location. A glossary of terms relevant to enforcement is attached as Table 6. 

The incident response inspection will occur after information has been brought 
to the attention of the Program Coordinator, Authorized Inspector or Enforcing 
Attorney indicating that a discharge in violation of the Ordinance is occurring. 
In that event, the following procedure should be utilized: 

B. Criminal Inspections 

The inspection for non-compliance may be based on limited facts indicating 
that a condition may exist at a location, which is in violation of the Ordinance. 
The Authorized Inspector should review these facts (where appropriate with 
the assistance of the Enforcing Attorney) and determine whether the facts 
indicate that the discharger may be subject to criminal sanctions under the 
Ordinance. Although negligent or knowing violators of the Ordinance may 
subject a person to criminal liability, generally the act or incident of unlawful 
discharge should be willful (knowing) on the part of the discharger before 
criminal prosecution is appropriate. In the event the facts indicate that the 
violation is criminal in nature, the Authorized Inspector should follow the 
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D. 

procedure below for issuance of a criminal inspection warrant. A criminal 
inspection warrant will not be necessary .if the Authorized Inspector obtains 
consent (preferably written, but may be verbal) from the discharger for the 
inspection, aru:l the discharger is informed that the inspection is to be made 
for the collection of evidence which may be used in prosecution of a criminal 
case. In most cases, it can be anticipated that the discharger will withhold 
consent for warrantless inspection if criminal prosecution is intended by the 
Co-Permittee. 

Administrative Inspections 

If, after review of the facts, the discharge does not appear to be a willful 
violation of the Ordinance, the Authorized Inspector may decide to inspect the 
location in order to assess compliance, and if justified, issue a notice of 
noncompliance, administrative compliance order or cease and desist order. 
The Authorized Inspector should follow the procedures in Subsection F below 
for conducting an administrative compliance inspection. 

It should be noted that it is particularly important to determine the focus of the 
inspection prior to undertaking the inspection because information obtained 
in an administrative compliance inspection generally cannot be used in 
support of a criminal case. 

Public Documents 

1. Public Information. The Public Records Act, Government Code §6250 
et seq., requires the release by local agencies of information and 
documents compiled in the course of conducting the public business. 
As discussed in the introduction section to this Guide, the Guide itself 
is a public record subject to release on receipt of a request under the 
Public Records Act. The policy served by disclosure of public 
documents is to preserve the accountability of public agencies for their 
actions. 

2. Program Information. In the course of carrying out the inspection and 
enforcement program, each Co-Permittee will be compiling general 
data and other specific information about the compliance status of 
facilities in its area. From time to time, public requests for the release 
of information about local facilities may be received by Co-Permittee. 
The Public Records Ad requires prompt response and information 
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requests must be responded to within ten (10) days. In order to comply 
with t_he required response deadline, it is recommended that Team 
personnel contact their City Attorney or County Counsel representative 
immediately when an information request is received. The final 
decision as to the release of public documents should be made with the 
advice and assistance of counsel. 

General Information Release Guidelines. As a matter of general 
information, Stormwater Program personnel should be aware that 
unless the information requested is confidential under the Ordinance, 
or subject to certain limited exceptions, it will be subject to disclosure 
under the public records act. 

The information compiled by the City [Orange County) during the course 
of conducting all activities to promote compliance with the requirements 
of this Ordinance may include (but is not limited to) general program 
data on the quality of stormwater discharges, stormwater drainage 
system surveys, discharger information supplied for the review of New 
Development/Significant Redevelopment projects or for processing of 
applications for local permits, files and information on specific facilities 
and their compliance status and/or inspection documentation ("Program 
lnformation'1. Program Information is to be available to the public and 
governmental agencies without restriction unless the person submitting 
the data (or from whom the data is obtained) specifically requests and 
is able to demonstrate to the satisfaction of the City [Orange County] 
that the release of such information will divulge information, processes 
or methods which would be detrimental to the user's competitive 
position. 

The demonstration of the need for confidentiality made by the party 
seeking to protect information must meet the burden necessary for 
withholding such information from the general public under applicable 
State and Federal law. All requests for confidentiality should be made 
at the time of submittal of the information by marking the submitted 
information "Confidential Business Information" on each page sought 
to be withheld from future disclosure. 

Information that is demonstrated to be confidential should not be 
released to anyone other than a governmental agency without prior 
notification to the protected party. The results of monitoring or test 
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data, which indicate the quality of stormwater discharge or other runoff 
or discharge, should not be deemed confidential. 

a) Limited exceptions to the release of public documents include: 

1) Privacy. Pursuant to Government Code §6254(c), 
Information in the possession of public agencies that is of 
a highly personal nature may be withheld from public 
disclosure if the disclosure would be an unwarranted 
invasion of personal privacy. 

2) Preliminary Agency lnfoanation. Pursuant to Government 
Code §6254(a), the draft memoranda, notes and 
preliminary documentation of public agencies may be 
withheld from disclosure if (1) the document is not 
otherwise retained in the ordinary course of the agencies 
activities, and (2) the public interest in withholding the 
document is greater than the public interest in disclosure 
of the document. 

3) Deliberative Process Privilege. This case law exception 
to the release of public information applies if (1) the 
disclosure would expose internal decision-making 
processes of the agency and, thereby, discourage candid 
internal discussion and undermine the agency's ability to 
perform its functions, and (2) where the document is 
factual in nature, the document is inextricably related to a 
policy formulation process. 

4) Privilege for Official Information. Pursuant to Evidence 
Code §1040, information that is acquired by a public 
employee in confidence and in the course of the conduct 
of , their duties is not subject to public disclosure 
requirements if the need to preserve the confidence is 
greater than the policy in favor of public disclosure. 

5) Trade Secrets. Pursuant to Evidence Code § 1061, 
persons seeking protection of documents as trade secrets 
may apply to the court for protection of documents. The 
information may be considered a trade secret if it is a 

E2-23 
December 11, 1997 

Prepared by Woodruff, Spradlin & Smart 

0012919



• 

• 

• 

E. 

F. 

6) 

formula, pattern, compilation, program, device, method, 
technique or process, and (1) It derives independent 
economic value (whether actual or potential) by virtue of 
not being generally known to the public or others who 
might obtain value from the disclosure, and (2) It is the 
subject of efforts that are reasonable under the 
circumstances to maintain its secrecy. 

Geological Data. Geological or geophysical data or other 
similar information related to utility systems development 
is protected from public disclosure under Government 
Code §6254(e) if the information is supplied to the public 
agency in confidence. 

Safety Procedures 

The work of the Authorized Inspector in conducting inspections under the 
Ordinance should be performed in accordance with acceptable safety 
practices as developed by each Co-Permittee's safety officer. An inspection 
safety document developed and implemented by the County Sanitation 
Districts Orange County for use by their Compliance Division Inspectors is 
attached as Appendix D as a reference tool for each Co-Permittee to develop 
appropriate safety practices. 

Administrative Compliance Inspections 

As noted above, administrative compliance inspections are conducted for the 
purpose of assessing compliance and pursuing administrative or civil 
enforcement proceedings. The administrative compliance inspection is a term 
applied to two specific types of investigation procedures, the first of these is 
the incident response inspection, which is an individual property inspection, 
and the second is the planned area inspection. The following procedures are 
suggested for incident response inspections. Procedures for use in a planned 
area inspection are set forth in Appendix E. 

1. The Incident Response lnspectjon. Typically the Authorized Inspector 
will encounter information about an event or incident of non
compliance. This may occur through a concerned citizen report, a 
report from another local agency, such as police or fire departments, or 
as a result of the Authorized Inspector's observations while in the field . 
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Before investigation of the location in question occurs, a short individual 
property inspection plan should be prepared, which documents the 
infonnation available about the non-compliant facility or property. The 
purpose of the single inspection plan is to establish that the inspection 
is occurring in accordance with set procedures, which establish a 
measure of justification for the inspection and thereby protect the 
regulated community from unreasonable searches. The inspection plan 
should state: 

a) The source reporting the possible non-compliance. 

b) The address of location and facility contact person, if known. 

c) Specific facts reported about the non-compliance, including 
identification of the likely constituents of concern, where 
possible. 

d) Available water quality program data base infonnation, such as 
specific details of past spill incidents at the location in question, 
status of compliance with General Permit requirements and/or 
conditions of approval for New Development/Significant 
Redevelopment, and notes from off-site visual observations. 

e) Because State statutes and the Ordinance require inspections at 
reasonable hours, the Authorized Inspector should identify a 
reasonable time for the inspection in the inspection plan. If an 
unusual time is selected (e.g. 10 p.m.) the inspector should 
describe why the time selected for the inspection is reasonable. 

Inspection Notice and Consent. State statutes and the Ordinance 
require notice to the owner or occupant of the time and date of the 
inspection. 

a) Informal Notice and Consent. The Authorized Inspector may visit 
the site and make an infonnal (oral) request for consent to the 
inspection and, if the owner or occupant responds with verbal 
consent, then the inspection may proceed at that time. The 
Authorized Inspector should carefully document the owner's or 
occupant's verbal consent in his inspection notes. The 
Authorized Inspector should be aware that an inspection 
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b) 

pursuant to verbal consent may be terminated at any time by 
revocation of the consent by the owner or occupant. 

Written Consent. As an alternative approach to informal contact 
and verbal consent, the Authorized Inspector may seek written 
consent by delivery of a request to insped to the site in question. 
Written requests for consent should state the following: 

1) The purpose of the inspection, which is to conduct an 
administrative compliance inspection . 

. 2) The name of the Authorized Inspector and agency 
personnel to be contacted for further information. 

3) The proposed time and date of inspection. 

4) A request for the return of the owner/occupant's written 
consent for the inspection. 

If the written request for consent to inspect js not retumed to the 
Authorized lnspedor, then the inspedor may wish to visit the site 
and either pursue the informal/verbal consent inspection noted 
above or request, in person, the written authorization consenting 
to the inspection. 

If written consent to an administrative compliance inspection m 
received from the owner or occupant, the Authorized Inspector 
should be aware that an inspection pursuant to written consent 
may be terminated at any time by the verbal revocation of the 
consent by the owner or occupant. 

c) lospedion by Warrant. If verbal consent or written consent to an 
administrative compliance inspection is refused by the owner or 
occupant, the Authorized Inspector may seek an administrative 
warrant following the procedure described in Section G below. 
By statute, inspections conducted by administrative warrant 
require 24 hours advance notice to the owner or facility occupant 
of the date and time of the inspection. However, the issuing 
magistrate may waive the requirement of advance notice of the 
inspection if the Authorized Inspector establishes that the 

E2-26 
December 11, 1997 

Prepared by Woodruff, Spradlin & Smart 

0012922



• 
d) 

inspection results may be materially altered by the advance 
notice requirement. 

Change in Inspection Purpose. During the course of conducting 
any administrative compliance inspection, whether conducted 
pursuant to consent or after issuance of an administrative 
inspection warrant, if, at any time, the Authorized Inspector 
obtains information which leads him/her to believe that the 
agency may pursue a criminal prosecution instead of an 
administrative or civil enforcement proceeding, then the purpose 
of the inspection has changed and it is no longer an 
administrative inspection. At that point, the Authorized Inspector 
must notify the person who is the subject of the imlpection that 
information obtained through further inspection may be used in 
a criminal prosecution. The inspection may continue if consent 
{preferably written, but may be verbal) is then provided for a 
criminal inspection. If consent is not provided, the Authorized 
Inspector should leave the site and bring an application for a 
criminal inspection warrant to the magistrate pursuant to the 
procedure described below. 

• G. Administrative Compliance Inspection warrants 

• 

Where oral consent is not received or when written consent requests are not 
returned, or consent is determined to be otherwise inadvisable, the Authorized 
Inspector should, following consultation with the Enforcing Attorney, seek an 
administrative inspection warrant. 

1. Purpose. The administrative inspection is necessary to ascertain the 
compliance of one or more facilities or locations with the provisions of 
the Ordinance. The administrative inspection must be conducted in 
accordance with Ordinance Section VI.A., Scope of Inspections. 

2. Single Inspections. The Authorized Inspector may identify a specific 
property for a compliance inspection based on limited facts indicating 
that a condition may exist at that location in violation of the Ordinance. 

3. General Inspection Plan. The Authorized Inspector may identify the 
property or properties to be inspected based on a general or routine 
plan for enforcement of the Ordinance, which selects, by area or by 
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category or classification of activities, facilities or locations having • 
some potential to contribute discharges to the storm drain system that 
are in violation of the Ordinance. 

Consent. The Authorized Inspector should request that the owner or 
occupant of property consent to an inspection to be conducted for the 
purpose of verifying compliance with the provisions of the Ordinance. 
The request may be made by direct contact with the owner or occupant, 
but if the Authorized Inspector cannot directly contact the owner or 
occupant, the request for consent may be posted at the entrance to the 
property. If consent is obtained, a warrant is not required. 

Notice, Tjme and Entry. Inspections must be conducted at reasonable 
hours. The occupant or owner of the property should receive notice of 
the time and date of the inspection. An Authorized Inspector's, request 
for consent may serve as notice, but in the case of warrant inspections, 
written notice should be given 24 hours in advance by posting a copy 
of the warrant on the subject property. In the absence of an emergency 
requiring immediate entry or judicial authorization therefore, no forcible 
entry should occur. Notwithstanding the notice, time and entry 
requirements, the Authorized Inspector may establish to the satisfaction 
of the issuing magistrate that the purpose of the inspection will be 
harmed by compliance with these requirements and less restrictive 
conditions or requirements may be issued to ensure that an effective 
inspection may occur. 

6. Warrant Application. The Authorized Inspector should consult with the 
Enforcing Attorney for the preparation of an application to the proper 
magistrate for issuance of an Administrative Inspection Warrant. 

7. Inspector Affidavit. The Authorized Inspector may conduct 
administrative inspections in accordance with Code of Civil Procedure 
§1822.50 et seq. upon application to a court of competent jurisdiction 
for issuance of an administrative inspection warrant based on such 
proof as the court may require, including an affidavit of the Authorized 
Inspector establishing the following: 
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a) The date, time and location of the proposed administrative 
compliance inspection and the party to be served with the 
inspection warrant, if known . 
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b) The source of information indicating that the location to be 
inspected is suspected of being in non-compliance with the 
Ordinance. The specific facts relied upon by the Authorized 
Inspector to conclude that a condition of non-compliance may 
exist at the location. 

c) That a request for consent to the inspection was either made by 
contading the owner or occupant was sent in writing to the owner 
or occupant, but consent was refused or not received. In the 
alternative, the affidavit may explain why the request for consent 
requirement should be waived. 

H. Criminal Investigations 

Any person who negligently or knowingly violates any provision of the 
Ordinance has committed a misdemeanor, but as a matter of policy, it is 
suggested that criminal prosecution should generally be the last step taken to 
stop a condition of noncompliance. In some limited cases criminal 
enforcement may be appropriate as a first step in enforcement if the facts 
indicate that the violation is severe, willful and egregious. 

1. 

2. 
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Causes for Criminal prosecution. Criminal prosecution will be 
appropriate if information or events indicate that a particular owner or 
operator of a facility is causing an unlawful discharge, which is (i) 
willful, (ii) fails to comply with the best management practices imposed 
on a New Development or Significant Redevelopment project, (iii) 
violates the terms, conditions and requirements of a Local Permit, (iv) 
continues after notice of non-compliance is received, or (v) is a direct 
attempt to conceal a violation of the Ordinance. Criminal prosecution 
may be utilized for egregious violations which are the result of negligent 
rather than willful condud. Figure 1 identifies the range of enforcement 
options available. Figure 2 identifies circumstances when 
administrative remedies or criminal prosecution may be appropriate. 

Co-Permittee response. In response to the above, the Co-Permittee 
may treat the actions of the discharger as subject to criminal sanctions 
and the Authorized Inspector should act as follows: 
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a) Request the assistance of the Enforcing Attorney in deciding 
whether to seek consent to inspect by contacting the owner or 
apply directly for the issuance of a warrant for inspection of 
possible criminal violations. 

b) Criminal warrants may be issued on the affidavit of the 
Authorized Inspector prepared as described above in Section 
G.7 for administrative compliance inspection warrants; however, 
an application for a criminal search warrant must state the 
specific facts and details establishing the Authorized Inspector's 
honest and strong suspicion that a criminal violation may be 
found at the location. An honest and strong suspicion of a 
criminal violation must be supported by distinct facts describing 
what is known to the Authorized Inspector about the site and its 
conditions. These might include: 

c) 

1) Site conditions 

2) Observed equipment 

3) Observed discharges, odor or coloration . 

The Authorized Inspector's warrant application must identify the 
scope of the criminal inspection in as much detail as is then 
available, including the place and areas to be searched, the 
items to be inspected, tested, sampled, photographed, 
videotaped, copied or otherwise discovered at the location. 

I. Arrests 

Authorized Inspectors do not have authority to ad as peace officers; therefore, 
arrests of persons committing misdemeanors under the Ordinance should be 
made by police officers. If the Authorized Inspector has identified a set of 
circumstances as proper for the criminal arrest of the party or parties involved, 
then the Authorized Inspector may wish to arrange in advance for the 
presence of a police officer . 
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J . Emergency Entry 

The Ordinance provides that entry on property without consent or warrant may 
be made in certain limited circumstances, as follows: 

"In the event [a) nuisance constitutes an imminent danger to public 
safety or the environment, the ... [Co-Permittee) may enter the property 
from which the nuisance emanates, abate the nuisance and restore any 
area of public property affeded by the nuisance. To the extent 
reasonably pradicable, informal notice shall be provided to the owner 
or occupant prior to abatement. If necessary to protect the public safety 
or the environment, abatement may proceed without prior notice to or 
consent from the owner or occupant thereof and without judicial 
warrant. 

(i) An imminent danger shall include, but is not limited to, exigent 
circumstances created by the dispersal of Pollutants, where the 
same presents a significant and immediate threat to the public 
safety or the environment. 

(ii) Notwithstanding the authority of the City [Orange County, Orange 
County Flood Control Distrid) to condud an emergency 
abatement adion, an administrative hearing pursuant to [Water 
Quality Ordinance) Sedion VII.A.a shall follow the abatement 
adion.8 

1. Identification and Documentation of Emergency Conditions. In most 
cases adual emergencies involving hazardous materials will be 
responded to by the Co-Permittee's Fire Department Response Team. 
The first responder may be in the best position to. determine the need 
for summary abatement to prevent harm to the public or the 
environment. 

Because circumstances may occur where the Authorized lnspedor or 
another Team member is the first person who responds to a spill or 
other release that threatens the public or the environment, the following 
discussion is offered to assist program personnel in the determination 
of fads and conditions that may justify unauthorized entry onto 
property and summary abatement: 
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a) Time Considerations. If conditions indicate that · in order to 
proted the public safety or the environment from an immediately 
dangerous condition, adion should not be delayed for the period 
necessary to either obtain consent or a warrant to enter the 
property. 

b) Convenience. The emergency abatement procedure should 
never be used merely because it is the more convenient way to 
stop uncontrolled discharges. 

c) Factual Support. The Authorized lnspedor must be able to 
establish that the emergency abatement is necessary to 
eliminate an immediate, dangerous condition. Improper entry is 
adionable by civil suit, and the Authorized lnspedor must have 
more than a mere suspicion that the condition is harmful. If 
doubt exists whether the condition presents a harmful situation, 
it may be appropriate to contad the Orange County Hazardous 
Materials Strike Force and/or the Co-Permittee's Fire 
Department to make the determination. In most cases, if the 
threat is serious, these agencies will be prepared to take 
emergency steps to stop the threatened harm . 
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VIII. DOCUMENTING NONCOMPLIANCE 

The Authorized lnspedor's goal in conduding the inspection should include 
obtaining legally defensible documentation of any discovered noncompliance. 

A. Scope of Inspection 

The Ordinance authorizes the inspedor to act as follows: 

1. Enter property (by consent or warrant) to investigate the source of any 
discharge to any public street, gutter, storm drain or Stormwater 
Drainage System. 

2. Verify compliance with the Ordinance by identifying products produced, 
processes conducted, chemicals used and materials stored on the 
property, 

3. Verify compliance with the Ordinance by identifying point(s) of 
discharge of all Pollutants, wastewater and process water systems, 

4 . Verify compliance with the Ordinance by investigating the natural slope 
of the property, drainage patterns and man-made conveyance systems 
and establishing the location of all points of discharge from the 
property, whether by surface runoff or through a storm drain system. 

5. Request all records relating to the chemicals or processes occurring on 
site, including, material or chemical inventories, facilities maps or 
schematics and diagrams, material safety data sheets, hazardous 
waste manifests, business plans, pollution prevention plans, State 
General Permits, stormwater pollution prevention and monitoring plans. 

6. Inspect, sample and test any area runoff, any area of soil (including 
groundwater testing), process discharge, materials within any waste 
storage area (including container contents), and/or treatment system 
discharge for the purpose of determining the potential for contribution 
of pollutants to the Stormwater Drainage System. 

7. Investigate the integrity of the wastewater discharge (sanitary sewer) 
system or other pipelines on the property using appropriate tests, 
including but not limited to smoke and dye tests or video survey . 
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8 . Erect and maintain monitoring devices for the purpose of measuring 
any discharge or potential source of discharge to the Stormwater 
Drainage System. 

B. Collection of Evidence 

The Authorized Inspector should carefully document the inspection to insure 
that accurate information is obtained and all evidentiary requirements are met. 
The following procedures are suggestions for the collection of evidence and 
may replace or supplement, at the discretion of the Co-Permittee, the Co
Permittee's current enforcement program. It is suggested that the Authorized 
Inspector may conduct inspections in accordance with the following steps: 

1. Discuss the planned inspection in advance with the Enforcing Attorney 
and gain suggestions for the gathering and preservation of important 
evidence, and if it is anticipated that an enforcement action will result 
or it is otherwise appropriate, then: 

2. Utilize an inspection inventory sheet, such as the example provided at 
Table 3 . 

3. Carefully observe all physical conditions. For example, the inspector 
should be alert to (i) odors, such as sulfide smells, similar to rotten 
eggs, which may indicate discharges from meat packers, dairy 
operations or stale wastewater dumping, (ii) color, such as green 
discharges, which may indicate runoff from chemical or textile facilities, 
(iii) turbidity, such as cloudy water, which may indicate waste runoff 
from automotive dealers, and (iv) floatable matter, such as oil sheen, 
which may indicate discharges from petroleum refineries or vehicle 
service facilities. Additional parameters of observation for physical 
conditions are identified in Tables 4 and 5. 

4. Consult with the laboratory which will analyze samples obtained to 
determine if any special handling or sample preservation techniques 
will be required for the types of samples expected to be obtained. 

5. Verify that all containers to be used for sample collection have been 
properly cleaned . 
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6 . Investigate all areas on the property which may have an illicit 
connection. 

7. Obtain samples of all suspect stormwater runoff and all on-site 
pollutants located or stored in a manner which may contribute to a 
prohibited discharge or otherwise be in violation of the Ordinance. 
Samples should be obtained, if possible, from the point at which the 
water is running off the subject property. 

a) Assign each sample a sample identification number. The sample 
number should be marked on both the sample container and/or 
a separate log indicating the sample number and the location 
from which the sample was obtained. 

b) Preserve all samples, as required for proper laboratory analysis. 

c) Seal the sample container with evidence tape and store the 
sample in a secure area until delivered to the laboratory for 
analysis. 

d) Photograph all sample containers . 

B. Upon request, the discharger should, if possible, be provided with a 
split sample of each sample obtained. 

9. Follow chain-of-custody requirements for the collection, retention and 
analysis of samples. 

10. Photograph the areas of investigation in item nos. 6 and 7. All 
photographs should be of at least 35 mm film for future ease in 
developing and enlarging, where necessary. Further, the first and last 
photo taken of any series of documentation or evidence should be a 
poster/paper indicating the date and the case name. 

11. Document any photograph taken with a written narrative verifying: 
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a) Location from which photograph is taken; 

b) Date and time of photograph; 
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c) Name of photographer; 

d) Description of contents of the photo, including buildings, markers 
and items depicted in the photograph. 

The goal in preparation of the written narrative is to allow a person not 
present at the scene to match the photographer's description to the 
photographs. This step assists later parties who were not present in 
verifying that the lnspedor did, in fact, take the picture, and he/she can 
accurately testify as to what it shows. If possible, a date/time marker 
should be included at the beginning and end of the photo roll. 

The written narrative should be prepared as near in time as possible to 
the taking of the photograph. One approach might be the recording of 
the narrative at the time the picture is taken. The photographer should 
sign and date the narrative on completion. 

12. Conduct separate interviews with persons on the site who are 
responsible for .facilities management or may otherwise have 
information relevant to the potential of the operations/facilities to 
contribute Pollutants to the Stormwater Drainage System. If the 
investigation is criminal in nature, all interviews should be conducted by 
or with trained investigators from the local police or fire district. 

13. Review requested documents and copy or otherwise record important 
contents. 

14. Perform smoke or dye tests, video surveying, or other appropriate tests. 

15. After the inspection, the Inspector should prepare a detailed written 
report, including a description of the site, the processes thereon, the 
location of each sample point, the names and addresses of all potential 
witnesses, recorded observation of physical conditions indicating 
possible discharge (see Tables 2 and 3), the findings of the inspection, 
and the manner in which the runoff is reaching the Stormwater Drainage 
System. 

16. As appropriate, confer as early as possible with the Enforcing Attorney 
to review findings and to determine if additional evidence should be 
collected . 
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IX. MANAGING DATA AND DISCHARGER INFORMATION 

The information collected for facilities and area inspections should be 
systematically retained and collected into a data pool to be utilized as follows: 

A. To establish and report on overall stormwater NPDES compliance program 
progress; 

B. To plan future inspections; and 

C. To select appropriate enforcement tools if that becomes necessary. 

As noted above, the aeation and maintenance of the data pool is the first job 
responsibility of the Program Clerk. 

As the NPDES stormwater program continues, a periodic review should be 
planned for the data collected pertaining to each particular location and the overall 
compliance history of the location should be assessed. 

X. NEW DEVELOPMENT 
AND SIGNIFICANT REDEVELOPMENT PROJECTS 

The Co-Permittees are imposing conditions of approval on New Development 
and Significant Redevelopment projects in order to ensure project compliance with 
the DAMP. It is anticipated that, in most instances, such conditions will be drawn 
from the best management practices which are part of the Development Project 
Guidance. These conditions of approval will be implemented with the incorporation 
of structural and non-structural best management practices {BMPs) into the project. 
These BMPs must continue to be implemented, if non-structural, and must continue 
to be functional, if structural, for the life of the project. Ensuring the continued 
satisfactory operation of these BMPs is a key element of the stormwater quality 
management enforcement effort. 

A. Recording of Approved Compliance Plans 

Recordation of approved compliance plans through which BMPs are imposed 
is not a requirement. Each Co-Permittee must weigh the advantages to BMP 
enforcement {notice to property owner of BMPs) against the administrative 
burden associated with potential future changes of recorded requirements . 
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2. 

If the Co-Pemiittee detem,ines that the approved compliance plan will 
contain tem,s or requirements, restrictions of use, covenants and 
conditions or other prohibitions or obligations which are to be 
enforceable against, or require the compliance of other Persons, such 
as Mure owners and occupants of the property, then, subject to Section 
V.A.7. of the Ordinance, the Co-Pemiittee may require the property 
owner to record the approved compliance plan along with other 
documentation to be recorded for the project (such as, covenants, 
conditions and restrictions, use pem,it conditions, or map approval 
conditions). 

In the alternative, if no other document is to be recorded, which affects 
tenns, conditions or obligations on the owner or occupant, then the Co
Pennittee may require the approved compliance plans to be recorded 
as a separate declaration of restrictions for the property. The Co
Pennittee should require the project proponent to provide a copy of 
each document recorded to the Co-Pemiittee promptly after recording. 

The approved compliance plans imposed pursuant to the DAMP should 
include a statement regarding failure to implement the conditions, such 
as: "This approved compliance plan constitutes notice to the holder 
hereof that each and every failure to implement and adhere to the 
terms, conditions and requirements of the approved compliance plan 
constitutes a violation of the City's [County's) Water Quality Ordinance 
and may subject the violator to potential civil and/or criminal 
enforcement action." 

3. If the approved compliance plan has been recorded as a Declaration of 
Restriction or as a part of other recorded covenants, conditions or 
obligations, then any subsequently revised Declaration of Restriction or 
other similar document should also be recorded as a supplemental 
declaration of restriction, which amends, supersedes and revises in 
relevant part, the earlier recorded requirements. 

4. If the approved compliance plan is recorded as a part of the covenants, 
conditions and restrictions for any New Development or Significant 
Redevelopment project, the approved compliance plan should include 
the following recitations: 
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• (i) The City [Orange County] owns adjacent lands and other real 
property interests deriving benefit from the covenants, conditions 
and restrictions and any common plan or scheme established 
therein. 

(ii) The City [Orange County] is entitled to bring a civil action to 
enforce the covenants, conditions and restrictions, and may seek 
all damages, costs and expenses, including legal costs and 
attorneys fees, incurred as a result of the violation of the 
covenants, conditions and restrictions. 

XI. SELECTING ENFORCEMENT OPTIONS 

In selecting enforcement options, the Co-Permittee must ensure that violations 
of a similar nature are subjected to similar-types of enforcement remedies in order 
to avoid any claim of selective enforcement of the Ordinance. Nonetheless, a more 
severe enforcement option may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing 
violations or to meet a previously imposed compliance schedule. (See Figures 1 
and 2) 

• An enforcement action should be brought promptly, preferably within 60 days 

• 

following discovery of the violation. Delays longer than 60 days may result in the 
failure of witnesses to recall events accurately or may lull the person violating the 
Ordinance into believing that no additional enforcement action will occur, which often 
means that a negotiated resolution becomes more difficult to accomplish. 

Enforcement options should be reviewed with the Enforcing Attorney to insure 
that evidence is collected and delivered in a timely fashion. 

A. Administrative Remedies 

The Ordinance establishes four (4) administrative remedies, which together 
provide a range of enforcement response to the Authorized Inspector. These 
include (i) a Notice of Noncompliance; (ii) an Administrative Compliance 
Order; (iii) a Cease and Desist Order; and (iv) commencement of other civil 
or criminal enforcement action . 
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1 . 

2. 
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Notice of Noncompliance. The Notice of Noncompliance is the least 
onerous enforcement tool and constitutes a basic request that the 
property owner or facility operator rectify the condition causing or 
threatening to cause noncompliance with the Ordinance. 

The Notice of Noncompliance may be issued when one or more of the 
following circumstances exist: 

a) The violation or threat is not significant and has been short in 
duration, 

b) The responsible party is cooperative and has indicated a 
willingness to remedy the conditions, 

c) The violation or threat is an isolated incident, and 

d) The violation or threat does not affect and will not harm human 
health or the environment. 

Prior to use of more onerous enforcement options, the Co-Permittee 
should first deliver to the person the Notice of Noncompliance, which 
states the act or acts constituting the violation and directs that the 
violation be corrected. The Notice of Noncompliance should provide 
the person with a reasonable time period to correct the violation before 
further proceedings are brought against the person. However, a Notice 
of Noncompliance should not be the first enforcement method used if 
egregious or unusual circumstances indicate that a stronger 
enforcement tool is needed. 

Admjnistratjve Compliance Orders. The Administrative Compliance 
Order is an appropriate enforcement tool in the following 
circumstances: 

a) An actual condition of noncompliance exists, but the condition 
cannot be remedied within a relatively short period of time. 

b) The owner of the property or facility operator has indicated 
willingness to come into compliance by meeting milestones 
established in a reasonable schedule . 
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c) The violation does not pose an immediate threat to human health 
or the environment. 

3. Cease and Desjst Order. The cease and desist order is appropriate 
when the immediate adion of the owner of property or operator of a 
facility is necessary to stop an existing discharge, which is occurring in 
violation of the Ordinance. The cease and desist order may also be 
appropriately issued as a first step in ordering the removal of nuisance 
conditions, which. threaten to cause an unauthorized discharge of 
Pollutants if exposed to rain or surface water runoff. 

The cease and desist order may issue when one or more of the 
following circumstances exist: 

a) The violation or threat is immediate in nature and may require an 
emergency spill response or immediate nuisance abatement if 
left unattended. 

b) The violation or threat exhibits a potential situation that may 
harm human health or the environment . 

c) The Authorized lnspedo(s contads with the property owner or 
facility-operator indicate that further authority of the City [Orange 
County] may need to be demonstrated before remedial adion is 
forthcoming. 

d) The Authorized lnspedo(s prior Notices of Non-compliance have 
not obtained a favorable response. 

4. Enforcement Strategy. Prior to issuance of any Administrative 
Compliance Order, cease and desist order or commencement of other 
civil or criminal enforcement adion against any person, the Co
Permittee should deliver to the person a written Notice of 
Noncompliance, which states the ad or ads constituting the violation 
and direds that the violation be correded. The Notice of 
Noncompliance should provide the person with a reasonable time 
period to corred the violation before further proceedings are brought 
against the person. However, a Notice of Noncompliance should not 
be the first enforcement method used if egregious or unusual 
circumstances indicate that a stronger enforcement method is 
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B. 

appropriate. Appendix F contains examples of form administrative 
orders which may be used for enforcement purposes. 

Crlmlnal Enforcement 

1. Misdemeanors. Criminal enforcement is appropriate when evidence of 
noncompliance indicates that the violator of the Ordinance has acted 
wilfully with intent·to cause, allow to continue or conceal a discharge in 
violation of the Ordinance. 

2. !nfractjons. At the discretion of the Enforcing Attorney, misdemeanor 
acts may be treated as infractions. Factors that the Enforcing Attorney 
may use in determining whether the misdemeanor is more 

. appropriately treated as an infraction may include: 

3. 

a) The duration of the violation or threatened violation. 

b) The compliance history of the person, business or entity. 

c) The effort made to comply with an established compliance 
schedule . 

d) The existence of prior enforcement actions. 

e) The actual harm to human health or the environment from the 
violation. 

Issuance of Citation. Where criminal enforcement is indicated, the 
Authorized Inspector may cause issuance of a citation to the offending 
party pursuant to Penal Code §853.5, §853.6, and §853.9. The citation 
shall include: 

a) The name and address of the violator, 

b) The provisions of the Ordinance violated, 

c) The time and place of required appearance before a magistrate . 
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C. 

D. 

The offending party must sign the citation thereby promising to appear . 
If the cited party refuses to sign the citation, the Authorized Inspector 
may cause the arrest of the discharger, or may refer the matter to the. 
Enforcing Attorney for issuance of a warrant for arrest. Authorized 
Inspectors should be aware that cited parties have the right to demand 
the immediate review by a magistrate, and such a request must be 
granted. Authorized Inspectors should respond to such a request by 
referring the request to a local Police Officer. 

Other Clyil Actions 

The Authorized Inspector should consult with the Enforcing Attorney in all 
matters of continuing or emergency nuisance, and at the discretion of the 
Enforcing Attorney, an injunction may be sought or oth~r civil enforcement 
proceeding may be brought in accordance with the provisions of the 
Ordinance. 

Other Administrative Proceedings 

Where the Co-Pennittee has issued a local pennit as desaibed in Section VIII 
of the Ordinance, the Authorized Inspector may elect to initiate administrative 
proceedings to suspend, revoke or modify the pennit if the pennit tenns are 
violated or if changed conditions occur. 

XII. ADMINISTRATIVE HEARINGS 

The Ordinance provides for appeals of the Authorized Inspector's decisions to a 
designated Hearing Officer. In the usual case, the Hearing Officer will be either the 
City Engineer or the Director of Public Works or an appointee or substitute for that 
person. 

The final decisions of Hearing Officers are appealable to the court with proper 
jurisdiction under statutory review procedures, however, some Cities may elect to 
allow Hearing Officer decisions to be taken on appeal to the City Council or Mayor 
before the decision is considered final. 
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A . Quallflcations 

1. Hearing Officers should approach each hearing as an impartial party. 

2. They should be trained in and understand the Ordinance and the 
Enforcement Consistency Guide. 

3. The Hearing Officer should have knowledge of the practical aspects of 
implementing a stormwater pollution control program. 

4. It is also essential that the Hearing Officer be familiar with basic 
administrative procedures for administrative hearings and, in some 
cases, it may be appropriate to provide independent counsel to assist 
the Hearing Officer in obtaining an understanding of the following: 

a) The proper consideration of evidence (generally, all evidence 
that is reasonably reliable may be considered at an 
administrative hearing), and 

b) The weight of hearsay evidence in administrative matters 
(generally, statements that are quotations from persons other 
than the party testifying may not be allowed if the statement is 
the only evidence available to establish the point evidenced by 
the statement). 

B. Rulings 

1. Hearing Officers will hear matters that are both contested and 
uncontested, and his/her job will be to exercise discretion to determine 
whether or not the evidence supports the conclusion that the Ordinance 
was violated. 

;2. There are boundaries to the Hearing Officer's exercise of discretion and 
the Hearing Officer should seek the advice of counsel with respect to 
these limitations. For example, where the facts of an event show that 
an activity occurred that was harmful to the environment, the Hearing· 
Officer may not have sufficient discretion to find that no violation of the 
Ordinance occurred . 
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TABLE 1 . 

POTENTIAL INAPPROPRIATE ENTRIES INTO STORM DRAINAGE SYSTEMS 

Storm Drain 
Entry 

Potential 
Source Direct 

Residential Areas: 

Sanitary Wastewater X 

Septic Tank Effluent 

Household Chemicals X 

Laundry Wastewater X 

Excess Landscaping 
Watering 

Leaking Potable Water 
Pipes 

Commercial Areas: 

Gasoline Filing Station X 

Vehicle Maintenance/ X 
Repair 

Laundry Wastewater X 

Construction Site 
De-watering 

Sanitary Wastewater X 

Industrial Areas: 

Leaking Tanks and X 

Pipes 

Miscellaneous Process X 
Waters111 

Note: X: most likely condition 
x: may occur 
blank: not very likely 

Indirect 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Row 
Characteristics 

Contin- Inter-
ous mittent 

X X 

X X 

X 

X 

X 

X 

X 

X 

X X 

X X 

X 

X X 

X X 

(1) see Table 2 for industrial examples 
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Contamination Category 

Patho- Nuis- Clear 
genie/ ance 
Toxic 

X X 

X X 

X 

X 

X X X 

X 

X 

X 

X X 

X 

X 

X 

X X X 
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TABLE 2. 

SOURCES OF INDUSTRIAL NON-STORM WATER ENTRIES INTO STORM DRAINAGE SYSTEMS 

Industrial Categories 
Major Classifications 
SIC Group Numbers 

Primary Industries 
20 Food & Kindred Products 

201 Meat Products 
202 Dairy Products Processing Industry 
203 Canned & Preserved Fruits & 

Vegetables 
204 Grain Mill Products 
205 Bakery Products 
206 Sugar & Confectionery Products 
207 Fats & Oils 
208 Beverages 

21 Tobacco Manufactures 
22 Textile Mill Products 
23 Apparel & Other Finished 

Products Made from Fabrics & 
Similar Materials 

Materlal Manufacture 
24 
25 
26 
27 

31 
32 

33 
34 
37 
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Lumber & Food Products 
Furniture & Fixtures 
Paper & Allied Products 
Printing, Publishing & Allied 
Industries 
Leather & Leather Products 
Stone, Clay, Glass & Concrete 
Products 
Primary Metal Industries 
Fabricated Metal Products 
Transportation Equipment 

L1111dloulUol1111dlou 

Dry Bulk Liquids 

H L 
H H 
H H 

H H 
H M 
H M 
H H 
H H 
H M 
H L 
H L 

H L 
H M 
H H 
H M 

H H 
H M 

H M 
H H 
L H 

Outdoor Weta[ U11u Particia llllcltl 
Storage/ 

Cooling Process 
Generating Inadvertent 

Processing Process Connections· 

H H H L H 
NA H H NA H 
H H H M H 

L H H H H 
NA NA H M L 
NA L M H L 
NA M H NA M 
NA. H H M L 
NA NA M H M 
NA H H M H 
NA NA M M L 

H NA M H L 
NA NA L M L 
H H H H H 

NA NA M H L 

L L H H H 
H L H H L 

H H H H H 
L H H H H 
L H H L H 

(continued) 
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• • • TABLE 2. (Continued) 
SOURCES OF INDUSTRIAL NON-STORM WATER ENTRIES INTO STORM DRAINAGE SYSTEMS 

lndustrlal Categories LaadloalUolaadlog Outdoor W1l1E Uaau Particle llllclt/ 
Major Classlflcatlons 

Dry Bulk Liquids 
Storage/ 

Cooling Process 
Generating Inadvertent 

SIC Grouo Numbers Processlna Process Connections 

Chemical Manufacture 
28 Chemicals & Allied Products 

281 Industrial Inorganic Chemicals H H NA H H H H 
282 Plastic Materials & Synthetics H H L H M L H 
283 Drugs L L NA H M L L 
284 Soaps, Detergents & Cleaning H H NA H H H H 

Preparations 
285 Paints, Varnishes, Lacquers, H H NA L H H L 

Enamels & Allied Products 
286 Industrial Organic Chemicals H H NA H H H M 
287 Agricultural Chemicals L L NA H L L L 

29 Petroleum Refining & Related 
Industries 

291 Petroleum Refining L H H H L NA H 
295 Paving & Roofing Materials H H H NA M M L 

30 Rubber & Misc. Plastic Products H H NA H H H M 

Transportation & Construction 
15 Building Construction M L H NA L H L 
16 Heavy Construction M L H NA L H L 

Retail 
52 Building Materials, Hardware, H L H NA L NA L 

Garden Supply & Mobile Home 
Dealers 

53 General Merchandise Stores H M L NA L NA L 
54 Food Stores H H NA NA M L L 
55 Automotive Dealers & Gasoline H H H NA M L M 

Service Stations 
56 Apparel & Accessory Stores H L NA NA L NA L 
57 Home Furniture, Furnishings H L L NA L NA L 

& Equipment Stores 
58 Eating & Drinking Places H M NA NA M NA M 

Other 
Coal Steam Electric Power H L H H L H L 
Nuclear Steam Electric Power NA L NA H L NA NA 

NOTE: H: High Potential M: Medium Potential L: Low Potential NA: Not Applicable 

i 
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TABLE 3 . 

INDUSTRIAL INVENTORY FIELD SHEET 

City:----------------- Industrial Name:--------------
Site Number:------------------- Photo#:------------
Street Address:----------------------- Roll#:-------
Type of Industry:---------------------------------
Instructions: Fill in blanks or circle best answer in following: 

Material/Waste Storage Areas 
1. Type of material/waste:------------------------------
2. Method of storage: pile tank dumpster other 
3. Area occupied by material/waste (acres):------------------------
4. Type of surface under material/waste: paved unpaved 
5. Material/waste is disturbed: often sometimes never unsure 
6. Description of spills (material, quantity & frequency): 
7. Nearest drainage (feet) and drainage type: ------------------------
8. Control practice: berm tarp buffer none other 
9. Tributary drainage area, including roofs (acres): ----------------------
10. Does storage area drain to parking lot: yes no unsure 

Heayy Equipment Storage 
1. Type of equipment:------------------------------
2. Area covered by equipment (acres): --------------------------
3. Type of surface under equipment: paved unpaved 
4. Nearest drainage (feet) and drainage type: -----------------------
5. Control practice: berm tarp buffer none other 
6. Tributary drainage area, including roofs (acres):----------------------
7. Does storage area drain to parking lot: yes no unsure 

Ajr Pollution 
1. Description of settable air pollutants (types & quantities): ------------------
2. Description of particulate air pollution controls:----------------------

Railroad Yard 
1. Size of yard (number of tracks):----------------------------
2. General condition of yard:-----------------------------
3. Description of spills in yard (material, quantity & frequency): -----------------
4. Type of surface in yard: pave unpaved 
5. Nearest drainage (feet) and drainage type:-----------------------
6. Type of control practice: berm buffer other 
7. Does yard drain to parking lot: yes no unsure 
8. Tributary drainage area, including roofs (acres):----------------------

Loadjnq Docks 
1. Number of truck bays:-------------------------------
2. Type of surface: paved unpaved 
3. Description of spills in yard (material, quantity & frequency): -----------------
4. Nearest drainage (feet) and drainage type:-----------------------
5. Type of control practice: berm buffer other 
6. Does loading area drain to parking lot: yes no unsure 
7. Tributary drainage area, including roofs (acres):----------------------

Source: From Wisconsin Dept. of Natural Resources (R. Bannerman, Personal communication) 
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TABLE 4 • 

INTERPRETATIONS OF PHYSICAL OBSERVATION PARAMETERS 
AND LIKELY ASSOCIATED FLOW SOURCES 

Odor - Most strong odors, especially gasoline, oils, and solvents, are likely associated with 
high responses to the toxicity screening test. Typical obvious odors include: gasoline, oil, 
sanitary wastewater, industrial chemicals, decomposing organic wastes, etc. 

sewage: smell associated with stale sanitary wastewater, 
especially in pools near outfall. 

sulfide ("rotten eggs"): industries, e.g., meat packers, canneries, 
dairies, etc; and stale sanitary wastewater 

oil and gas: petroleum refinery or facilities associated with vehicle 
maintenance and operation or petroleum product storage. 

rancid-sour: food preparation facilities (restaurants, hotels, etc.). 

Color - Important indicator of inappropriate industrial sources. Industrial dry-weather 
discharges may be of various colors, but dark colors, such as brown, gray, or black, are 
most common. 

yellow: chemical, textile, and tanning plants. 
brown: meat packers, printing plants, metal works, stone 

and concrete works, fertilizer application, and 
petroleum refining facilities. 

green: chemical plants, and textile facilities. 
red: meat packers. 
gray: dairies. 

Turbidity - Often affected by the degree of gross contamination. Dry-weather industrial 
flows with moderate turbidity can be cloudy, while highly turbid flows can be opaque. 
high turbidity is often a characteristic of undiluted dry-weather industrial discharges. 

cloudy: sanitary wastewater, concrete or stone operations, 
fertilizer facilities, and automotive dealers. 

opaque: food processors, lumber mills, metal operations, 
and pigment plants. 

Floatable Matter - A contaminated flow may contain floating solids or liquids directly 
related to industrial or sanitary wastewater pollution. Floatables of industrial origin may 
include animal fats, spoiled foods, oils, solvents, sawdust, foams, packing materials, or 
fuel. 
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oil sheen: petroleum refineries or storage facilities and 
vehicle service facilities. 

sewage: sanitary wastewater. 
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TABLE 4. (continued) 

INTERPRETATIONS OF PHYSICAL OBSERVATION PARAMETERS 
AND LIKELY ASSOCIATED FLOW SOURCES 

Deposits and Stains - Refer to any type of coating near the outfall and are usually of 
a dark color. Deposits and stains often will contain fragments of floatable 
substances. These situations are illustrated by the grayish-black deposits that 
contain fragments of animal flesh and hair which often are produced by leather 
tanneries, or the white crystalline powder which commonly coats outfalls due to 
nitrogenous fertilizer wastes. 

sediment: construction site erosion. 
oily: petroleum refineries or storage facilities and vehicle 

service facilities. 

Vegetation - Vegetation surrounding an outfall may show the effects of industrial 
pollutants. Decaying organic materials coming from various food product wastes 
would cause an increase in plant life, while the discharge of chemical dyes and 
inorganic pigments from textile mills could noticeably decrease vegetation. It is 
important not to confuse the adverse scouring effects of high storm water flows on 
vegetation with highly toxic dry-weather intermittent flows • 

excessive growth: food product facilities. 
inhibited growth: high storm water flows, beverage facilities, 

printing plants, metal product facilities, drug 
manufacturing, petroleum facilities, vehicle service 
facilities and automobile dealers. 

Damage to Outfall Structures - Another readily visible indication of industrial 
contamination. Cracking, deterioration, and spalling of concrete of peeling of surface 
pain, occurring at an outfall are usually caused by severely contaminated discharges, 
usually of industrial origin. These contaminants are usually very acidic or basic in 
nature. Primary metal industries have a strong potential for causing outfall structural 
damage because their batch dumps are highly acidic. Poor construction, hydraulic 
scour, and old age may also adversely affect the condition of the outfall structure 
which are not indications of upstream contaminating entries. 

concrete cracking: industrial flows 
concrete spalling: industrial flows 
peeling paint: industrial flows 
metal corrosion: industrial flows 
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TABLE 5. 

CHEMICAL AND PHYSICAL PROPERTIES OF INDUSTRIAL 
NON-STORM WATER ENTRIES INTO STORM DRAINAGE SYSTEMS 

Damage• 
lnduatrlal Catagorlea to Total 
Major Claaalflcatlona Dabrfa & OutfaU Vageta- Dlaaolved 
SIC 0,oup Numbera Odor Color Turbidity Floatablea Staine Structure tlon pH Sollda 

• 

Primary lnduatrf•• 

20 Food & Kindred Products Spoiled Meata, Brown to High Animal Fata, By-products, Brown to High Flourish Normal High 
201 Meat Products Rotten Eggs & Fleeh Reddish Brown P111c111 of Proc111111d Meats Bleck 

202 Dairy Products Spoiled MIik, Gray to High Animal Fate, Gray to High Flourish Acidic High 
Rancid Butter White Spoiled MIik Products Light Brown 

203 Canned & Preserved Decaying Product• Various High Vegetable Wax111, Seeda, Brown Low Normal Wida High 
Fruita & Vag11tabl111 Compoat PIia Skin•. Corea, Leavee Range 

204 Grain MIii Products Slightly Sweet & Brown to High Grain Hulls & Skins, Straw Light Brown Low Normal Nonna! High 
Musty, Grainy Reddish Brown & Plant Fragment• 

206 Bakery Products Sweet &/or Spoiled Brown to High Cooking Olla, Lard, Orey to Light Low Normal Normal High 
Reddish Brown Flour, Sugar Brown 

206 Sugar & Confectionery NA NA Low Low Potential White Low Normal Normal High 
Products Crystals 

207 Fata & Olla Spoiled Malta, Lard Brown to High Animal Fata, Lard Low Normal Normal High 
or Grease Black Orey to 

Light Brown 
208 Beverag111 Flat Soda, Bear Various Moderate Orelne & Hops, Broken High Inhibited Wida High 

or Wine, Alcohol, 01188, Dlecardad Canning Light Brown Range 
Yeast Item, 

21 Tobacco M1nuf1cture1 Dried Tobacco, Brown to Law Low Normal Normal Low 
Cigars, Clgarettee Black Tobacco Stems & Leaves, Brown 

Papara & Flltera 
22 Textile MIii Products Wat Burlap, Bleach, Various High Low Inhibited Beale High 

Soap, Detergents Abera, Olla, Oreaaa Orey to 
Black 

23 Apparel & Other NA V1rlau1 Low Low Normal Nonna! Low 
Finished Products Some Fabric Pertlclea NA 

continua 
d 
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lnduatllal Categolle, 
Major aaaalflcatlon, 
SIC Group NumbalB 

Matallal Manufactul9 

24 Lumber & Wood 
Products 

25 Furniture & Fixtures 

26 Papar & Allied Product• 

27 Printing, Publlahlng, 
& Alllad lnduatrlaa 

31 Leather & Leather 
Producta 

33 Primary Metal 
lnduatrlae 

34 Fabricated Metal 
Products 

32 Stona, Clay, 011111 & 
Concrete Products 

49382_1 
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TABLE 5. (Continued) 

CHEMICAL AND PHYSICAL PROPERTIES OF INDUSTRIAL 
NON-STORM WATER ENTRIES INTO STORM DRAINAGE SYSTEMS 

DamagH 
to 

Dablla & Outfall 
Odor Color Turbidity Floateblaa Stain• Structunt 

• 

NA NA Low Some Sawdust Light Brown Low 

Various Various Low Some Sawdust, Light Brown Low 
Solvent• 

Blaach, Varloua Varloua Moderate Sawdust, Pulp Paper, Light Brown Low 
Chamlcala Waxae,011• 

Ink, Solvents Brown to Black Moderate Paper Duat, Solvents Gray to Low 
Light Brown 

Leather, Bleach, Various High Animal FIHh & Hair, Gray to Black High 
Rotten Egge or on,. ore11a Salt Crystal• 
FIHh 

Brown to Black Moderate Ore, Coke, Llmeatona, Orey to Black High 
Various Mlllacala, 0111 

Brown to Black High Dirt, OreHe, Olla, Orey to Black Low 
Datarganta, Rotten Sand, Clay Duat 
Egg• 

Brown to Moderate Glaaa Particia•, Gray to Low 
Wat Clay, Mud, Reddish Brown Duet from Clay or Light Brown 
Detergent• Stone 

E2-52 

Total 
Vagata- DIHolvad 

tlon pH Solld1 

Normal Normal Low 

Nonnel Normal Low 

Nonnal Wida Low 
Range 

Inhibited Normal High 

Highly Wida High 
Inhibited Range 

Inhibited Acidic High 

Inhibited Wida High 
Range 

Nonnal Baalc Low 

continued 
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TABLE 5. (Continuedl 

CHEMICAL AND PHYSICAL PROPERTIES OF INDUSTRIAL NON-STORM WATER ENTRIES INTO STORM DRAINAGE SYSTEMS 
Pemagea 

lnduetllal Categollea to Total 
Me)or 0.Hlffcatlone Deblle & Outfall Vegeta- Dleeolved 
SIC Group Numbe19 Odor Color Turbidity Floatebl•• Steins StNcturee tlon pH Solld• 

Chemical Manufacture 

28 Chemlcela & Alllad Strong Halogen Alkella • NA Moderate OIHa Pertlclaa, Duet Orey to Highly Normal BHlc Low 
Product• orChlorlna Chlorine· from Clay or Stone Light Brown Inhibited 

281 Alkalla & Chlorine Pungent, Bumlng Vallow 
to Oraen 

281 Inorganic Plgmanta NA Various High Low Potantlel Verloua Low Highly Wida High 
Inhibited Range 

282 Plaatlc Matarlela & Pungent, Fishy Verloua High Plastic Fragment,, Places Various Low Inhibited Wida High 
Synthetics of Synthetic Products Range 

283 Drugs NA Various High Oalatln By-products for Various Low Highly Normal High 
Capaulatlng Druga Inhibited 

284 Soap, Datarganta & Sweat or Flowery Various High Olla, Oreaaa Orey to Bleck Low Inhibited BHIC High 
Cleaning Preparations 

285 Paints, Vemlshaa, Latex-Ammonia Various High Latex· NA Gray to Black Low Inhibited Latex- High 
Lacquers, Enamels & Alllad SB-Dependent SB • All Solvents BHIC 
Products CSB-Solvent BHal upon Solvent SB-Normal 

IPelnt Thinner, 
Mineral Splrital 

286 lndustrlel Organic Pina Spirits Brown to Black High Rosina & Pine Tara Gray to Black Low Inhibited Acidic High 
Chamlcela 

286 Oum & Wood Chamlcala 

286 Cycllc Crudea & Cycllc Sweat Organic NA Low Tranelucent Shean NA Low Highly Normal Low 
lntermedlatea, Dyea & Small Inhibited 
Organic Pigments 

287 Agricultural Chemicals NA NA Low NA White High Inhibited Acidic High 
287 Nltroganoue Fartlllzare Cryatslllna 

Powder 

287 Phoaphatlc Fartlllzare Pungent. Sweat MIiky White High NA White High Inhibited Acidic High 
Emorphoua 
Powder 

287 Fartlllzare, Mixing Only Various Brown to Black High 
Palletized Fartlllzara Brown Low Normal Normal High 

Emorphoua 
Powder 

29\ Patrolaux Refining & Rotten Egge, Brown to Black High Any Crude or Procaaaad Black Low Inhibited Wida High 

! Related lnduatrlaa Karoaana, Fuel Salt Crystals Range 
291 Petroleum Refining Gaaollna 

I 
30\ Rubber & Mlscallanaoua Rotten Egg•. Brown to Black Moderate Shredded Rubber, Placaa Gray to Black Low Inhibited Wida High 

I 

Plaatlc Products Chlorine Peroxide of Fabric or Metal Ranae 
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ENFORCEMENT 

OPTIONS 

COMPLIANCE 
STRATEGY 

Threat Level 

Environmental Harm 

Event Duration 

Event Frequency 

Cooperation 
I 
'1 

lnte~t 

• -
ADMINISTRATIVE ACTIONS 

NOTICE OF ADMINSTRATIVE 
NON· COMPLIANCE 

COMPLIANCE ORDER 

·, 

Insignificant Not Significant 

None Not Immediate 

Short Short 

Isolated Infrequent 

Readily Complies Workin~ to 
Compy 

Unknowingly Not Willful 

E2-54 

CEASE & DESIST 
ORDER 

May be Significant 

Potential/Immediate 

Long/Continuous 

Frequent/Ongoing 

Uncooperatve/ 
Slow to Comply 

Possibly Willful 

CRIMINAL ACTION 

INFRACTIONS 
AND 

MISDEMEANORS 

Significant 

Actual/ 
l(lJmediate 

Long/Continuous 

Frequent/Ongoing 

Non- Responsive 

Willful 

Figure 1 
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ADMINISTRATIVE REMEDY VS. 

CRIMINAL PROSECUTION . 

I Violation I 

Circumstances Circumstances 

0 Some Threat of Future Environmental 0 Strong Evidence of Wilfulness of 
Harm; or Responsible Party, and Intentional 

0 Actual Environmental Harm of Lesser Disregard for Legal Requirements 
Degree 0 Significant Threat of Environmental 

0 Short to Continued but Limited Harm 
Duration of Discharge 0 Actual Sustained Environmental 

0 Available Remedy with Immediate Harm 
Implementation Options 0 Continuing or Long Duration of 

0 No Evidence of Willful Conduct Event 
0 Ircw to None Prior Violations 0 No Immediate Remedy A vailablc 

0 Numerous Prior Violations 

ADMINISTRATIVE REMEDY CRIMINAL "PROSECUTION 

E2-55 Figure 2 
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APPENDIX A 

PROPOSITION 65 COMPLIANCE 

The relevant portion of Health & Safety Code §25180.7 provides: 

Any designated government employee who obtains information 
in the course of his official duties revealing the illegal discharge 
or threatened illegal discharge of a hazardous waste within the 
geographical area of his jurisdiction, and who knows that such 
discharge or threatened discharge is likely to cause substantial 
injury to public health or safety must, within seventy-two hours, 
disclose such information to the local Board of Supervisors and 
to the local health officer. No disclosure of information is 
required under this subdivision when otherwise prohibited by law, 
or when law enforcement personnel have determined that such 
disclosure would adversely affect an ongoing criminal 
investigation, or when the information is already general public 
knowledge within the locality affected by the discharge or 
threatened discharge. 

A knowing and intentional failure (proved to the standard "beyond a 
reasonable doubt") to disclose the required information is punishable by fine ($5,000 
to $25,000) or imprisonment. 

0 

In Orange County, the Proposition 65 Hotline telephone number is (714) 667-
.. 3765. 
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APPENDIX B 

LOCAL PERMITS 

I. Local Permit applications will be submitted to the Permit Officer for evaluation 
under the following criteria: 

II. 

A. Has the applicant established that the discharge of material or 
constituents is reasonably necessary for the conduct of otherwise legal 
activities on the property? 

B. Does the information the applicant has submitted establish that the 
discharge will not cause a nuisance, impair the beneficial uses of 
receiving waters, or cause a reduction in established water quality 
standards? · 

Each Co-Permittee's Team should identify specific additional information that 
each discharger will be required to submit to the Permit Officer for 
consideration with an application for a Local Permit. The specific information 
may be in addition to the information identified in the Ordinance, which 
includes: 

A. Detail as to business adivities, submission of plans and specifications, 
equipment and process lists; 

B. Identification of the discharge location on the property and the location 
at which the discharge will enter the Storm Water Drainage System; 

C. Identification of the constituents and quantities thereof to be discharged 
into the Storm Water Drainage System; 

D. Identification of all pollution prevention techniques and strudural or 
non-strudural controls to be utilized to prevent discharges in violation 
of this Ordinance; 

E. Description of self-monitoring plan; 
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F. Proposed schedule for submission of documents or data, such as 
technical reports, production data, discharge reports, self-monitoring 
reports and waste manifests establishing the method of disposal of· 
wastes generated on the property and having a potential to discharge 
to the Storm Water Drainage System; 

G. Proposed best management practices {"BMPs") and identification of 
specific BMPs established in guidance documents approved by federal, 
State of California, regional or local agencies. 

Ill. Local permits should contain a notation that issuance does not relieve the 
discharger from its duty to comply with other legal requirements related to the 
discharge of water or storm water . 
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DESIGNATION OF WATER QUALITY COMPLIANCE TEAM 

FOR THE CITY OF---------

Tltle 

Program Coordinator 

Program Liaison Officer 

Authorized Inspectors 

Permit Officer 

Planning Officer 

Enforcing Attorney 

• Program Clerk 

Hearing Officer 

• 

Spill Response Team 
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APPENDIX D 

SAFETY PROCEDURES 

COUNTY SANITATION DISTRICTS OF ORANGE COUNTY 
SAFETY TRAINING PROGRAM 

December 11, 1997 
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August 17. 1993 
REF #1000001.LTB 

SOURCE CONTROL SAFETY COMMITTEE 

SAFETY TRAINING PROGRAM 

A. Purpose 

B . 

C. 

The California Ger.era! Industry Safety Orders, mandated by Senate Bill , 98. requires all employers 
to establish, ·a system for communicating with employees ... on maners relating to occupational 
safety and health, including provisions designed to encourage employees to inform employer of 
hazards without fear of reprisal." The Source Control Field Staff has created a safety training 
program in response to this requirement. To comply with Senate Bill 198 we will use the following 
acceptable means to implement our safety training program. including: meetings. training programs, 
posting requirements. written communications, and a system of anonymous notification by 
employees about hazards. and health and safety committees. 

The Safety Committee plans to meet on a monthly basis to discuss workplace inspectio~an_y__ ___ _ 
accident investigations. corrective actions. and future topics for inspector safety meetings. Minutes 
of the safety committee meetings and inspector safety meetings will be kept on me as part of the 
safety program. 

Our goal is the prevention of workplace accidents and injuries. Through our safety program we plan 
to become awa;e and trained in risk control principles. basic first aid. job hazard analysis. accident 
investigation. motivation. corrective action and discipline. Inspectors will be trained in general safe 
work practices. hazard awareness. the use of personal protective equipment, first aid. vehicle 
inspections. preventive maintenance. and defensive driving. We will provide an initial orientation for 
all new inspectors and an annual refresher for all employees. All of the inspectors shall take part 
in the safety training courses. We will provide updated training whenever new materials. equipment 
or procedures are introduced to the workplace or whenever we receive notification of a new or 
previously unrecognized hazardous substance or condition is found. 

D. Requirements 

To comply with .Senate Bill 198 appropriate records shall be kept including documentation of safety 
training for each inspector specifying the training date, type of training and training provider. These 
records are reGuired to be retained for not less than frve years . 
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SOURCE CONTROL DIVISION 

FIELD SAFETY PROCEDURES FOR INSPECTORS 

The inspector shall review this and all other Division and applicable Districts· safety procedures to gain a 
basic understanding of safety hazards thar may be present during an inspection and sampling of an 
industry. The following safety guidelines shall be followed by all Source Control Division personnel 
conducting field inspections and monitoring. The term inspector shall apply to anyone in the Source 
Control Division conducting sampling or inspecting activities. 

A Training 

1. Newlv Hired Inspectors 

Newly hired inspectors shall be instructed in the use of safety equipment used by 
inspectors. This equipment shall include. but not be limited to, the head,_face, eye, 
hand and respiratory protective apparatus. 

Prior to conducting any unsupervised sampling and inspee-tians,t-he-Aewllf-hitP.d . 
inspectors shall also be alerted to ,potential safety hazards that may be encountered at 
various industrial process and appropriate protection to be taken. All training shall be 
documented by the inspector's supervisor. 

Under no conditions shall a newly hired inspector be allowed to conduct unsupervised 
sampling and inspections until his/her training has been completed and he/she has 
demonstrated that the equipment can be used competently. 

2. Existing Inspectors 

3. 

Existing inspectors shall be reviewed in the use of safety equipment used by inspectors. 
This review shall be conducted at least annually and shall include. but not be limited to, 
the head. face. eye. hand. and respiratory protective apparatus. A record of this review 
shall be documented by the inspector's supervisor. 

Monthlv Safety Training 

Safety subjects shall be discussed at scheduled monthly safety meetings. These topics 
shall be pertinent to the inspector's field activities and shall be reviewed and on file with 
the Source Control Supervisor. Inspector anendance at these training sessions shall be 
mandatory and documentation of anendance shall be recorded . 
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e. Pre-Inspection 

1. Prior to performing any sampling or inspections the inspector must properly prepare for 
the field d~iies. This preparation Includes performing an Inventory and testing of all 
personal safety equipment to verify the equipment is present and in proper working 
condition. 

2. Safety equipment shall include at a minimum inspection of the vehicle, 2-way radio, fire 
extinguisher. cones. hard hat. safety goggles. latex and neoprene gloves. ear plugs, 
soap, hand towels, boots. safety harness. rope, gas detection meters, and respiratory 
equipment. 

C. Awareness of Health Hazards 

D . 

1. The inspector shall be aware of all hazardous materials in use and waste contaminants 
produced at the permittee's facilities. This can be accomplished by questioning facility 
personnel, and/or reviewing container labels, personnel warning signs. and "Material 
Safety Data Sheets· available at the facility. 

2. All inspectors should study the section on Chemical/Physical Safety for Inspection of 
Class 1 & 2 Industry. This section is considered the basic procedure for initially 
obtaining and Jater updating one's knowledge of the facility's hazardous materials. 

3. All of this information shall be used by the inspector to become familiar with the acute 
(short-term) health effects or chronic Oong.term) health effects of the chemicals they 
may come in contact with. 

Generic Safety Hazards 

The inspector shall understand the facility's safety hazards and procedures and shall follow 
these procedures while in the facility. Safety hazards common to field sampling and inspection 
and recommended safety procedures are summarized below: 

1. Ooen Flames - The inspector shall inquire with plant staff regarding any location. 
accessibility, and safety hazards of open flames.· Recognition and avoidance are the 
recommended safety procedures to follow when on a plant site. 

2. Heights - During sampling and plant inspection. in order to assure safety of inspectors 
from falling, the inspector shall avoid non-guard raiied platforms and walkways greater 
than 30 inches above grade. This safety procedure should be followed by an inspector 
at all times. 

3. Slippery Floors - Slippery floors should not be walked on by Inspectors to avoid an 
accidental fall and injury. If slippery floors must be walked on, the inspector should use 
rubber slip-resistant boots provided by the Districts. 

4. Trio Hazards • Trip hazards are everywhere and represent a potential cause of a falling 
injury. The inspector should be observant and aware of trip hazards during the conduct 
of sampling and inspection and avoid such hazards at all times . 
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5. Electrocution • The inspector should be observant of and avoid electrical maintena'!ce 
areas and hazards throughout the plant. Inquiry of Plant staff will help in identifying this 
type of hazard. Examples of potential unsafe electrical situations are frayed wiring, 
cords laying in water, lack of w::..-ning signs on electroplating and electrowinning tanks, 
and electrical and/or lighting out of service. 

6. Biologicals • Biological hazards may be present in a wastewater pretreatment plant using 
a biofilter, or package biological treatment unit. Biological hazards may be encountered 
by contact with domestic sewage from an industrial facility when sampling. The safety 
procedure to be used for potential skin contact protection is the use of protective 
equipment suitable for sewage treatment plant operations and maintenance as available 
from the Districts. 

7. Darkness • Darkness should be avoided. If it is necessary to enter dark areas. then a 
portable fighting apparatus provided by the permittee should be used. In most cases, a 
flashlight should provide sufficient temporary lighting. 

8. Arc Welding Exposure· The inspector should avoid sampling and/or inspection in 
proximity to arc welding. Direct and indirect exposure to arc welding can cause severe 
ultraviolet burns of the eyes· retinas over a short duration. Avoid any viewing of welding 
arcs and welding areas. Use Glendale Technology Model 2500 safety glasses for 
indirect view exposure protection. 

9. 

10. 

Heaw Eguioment • Heavy equipment such as forklifts represent a potential danger to 
inspectors unaware ef-their presence and use. The inspector shall recognize and avoid. 
heavy equipment use areas at all times as indica-ted by floor marking, barrier tape. 
guardrails, and casings. If it is necessary to work in these areas. the inspector should 
inform the plantslalfto-batricade the area . 

Confined Spaces - The inspector should not enter tanks; trenches, sumps, vessels, and 
basements until safe for occupancy and accessway, and feedpiping, electrical, etc. are 
secured and tagged. The inspector shall not proceed when in any doubt as to the 
safety of occupancy. 

In addition to these hazards, potential chemicals exposure is ever present. An example would 
be the use of a volatile organics camidge-type respiratoi whiie within a solvent degreasing 
section of a facility when plant personnel use these types of respirators. If you believe that you 
have become exposed to a chemical at a potentially dangerous amount, contact your supervisor 
and ffil out an Accident Report. 

Precaution to not Proceed 

If the inspector is uncomfortable with the facility's safety procedures and believes there is an 
unsafe condition, the inspector shall discontinue activities and notify the facility's management of 
such concerns prior to departure. This precaution not to proceed is the discretionary decision 
of the field inspection personnel which should be based on the Districts' policy of ·sat ety First·. 
The inspector shall notify the Source Control Manager and Safety Coordinator and write up a 
detailed inspection report describing the potential hazard and the reason why the inspection 
could not continue. The Source Control Supervisor should be immediately notified to examine 
the situation . 
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F. Minimum Requirements During Field Sampling And Inspecting 

1. All inspectors shall wear safety glasses with side shields or chemical goggles at all times 
when sampling or inspecting an industry. Chemical r.:sistant gloves shall be worn when 
taking, compositing, and preserving samples. Respiratory protection for dust. mist. acid. 
and organic vapor shall be available in the inspector's vehicle and used as needed 
during inspection. 

2. Specific information on metal finishing industry processes. specific chemicals used, 
chemical labeling, hazards/symptoms. and recommended safety equipment is included 
in the section on. "Chemical Safety in the Metal Finishing Industry" . 
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FlELD SAFETY PROCEDURES 

CHEMICAL/PHYSICAL SAFETY FOR INSPECTION OF CLASS 1 & 2 INDUSTRIES 

OBJECTIVE 

To provide safely information for the chemicals normally encountered and establish the minimum safety 
equipment for inspecting and sampling an industry. This information is presented in frve sections and 
four appendices as described below: 

1. 
2. 
3. 
4. 
5. 

Identification of Chemical Properties by Labels 
Commonly Encountered Chemical. Compounds 
Health Hazards Associated with Commonly Encountered Chemical Compounds 
Minimum Requirements for Equipment 
Inspector Training 
Appendices 

Appendix I 

Appendix II 

Appendix Ill 
Appendix IV 

- Typical Operating Sequence and Processes in 
Metal Finishing 

• Typical Constituents of Commonly 
Encountered Process Solutions 

- Material Safety Data Sheets 
• Hazards Found at Various Industry Types 

IDENTIFICATION OF CHEMICAL PROPERTIES BY LABEL 

The most readily visible label on chemical containers is the Interstate Commerce Commission label. 
Chemicals having certain properties are required by law to have it. The label is diamond-shaped and 
color-coded as follcws: 

1. Red Diamond. All flammable liquids having a flash point of 90 degrees Fahrenheit or less. such as 
1, 1, 1-trichloroethane. perchloroethylene. or trichloroethylene. Flash point is defined as the 
temperature at which an open flame or spark will ignite ihe vapor from a given liquid. 

2. White Diamond. All materials that are corrosive must have a white diamond label. Most acids 
such as sulfuric, nitric, phosphoric. and strong alkalies such as sodium hydroxide and sodium 
carbonate fall into this category. 

3. Yellow Diamond. This label indicates oxidizing agents such as chlorine and hydrogen peroxide· 
. and are defined as being sources of oxygen on decomposition. This statement does not 

necessarily match the true chemical definition. Many oxidizing agents are unstable and will 
decompose with explosive violence. 

4. Green Diamond. Compressed gases. 

Materials with dissimilarly colored diamond labels should not be allowed to come in contact and should 
be stored accordingly. Red-and yellow-label materials are particularly reactive when in contact and will 
produce a fire or explosion . 
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COMMONLY ENCOUNTERED CHEMICAL COMPOUNDS: 

MSDS are the primary sources of information on the toxicity of chemical c:ompounds. The following 
sec!ions briefly describe the uses and hazards of the following commonly encountered chemical 
compounds: 

1. Solvents 
2. Acids 
3. Oxidizing Agents 
4. Cyanides 
5. Caustic Compounds 

SOLVENTS 

Solvents are used to a large extent in plating shops and other industries for cleaning and stripping 
plating and etch resists. 

a. Ketones. Ketones are present in many thinners and proprietary strippers: acetone and 
methyl ethy1 ketone are most commonly used. In their pure form they are red-diamond
label materials. regarded as skin irritants. and can cause tissue defating and liver damage. 

b. Alcohols. Short-chain alcohols are frequently used in strippers and thinners for dr.ying~Ad---
as flux carriers. The most frequently used alcohols are methyl, denatured ethyl. and 
isopropyl. In their pure form "they are red-label materials and will dry .out skin on repeated 
contact Continued methyl alcohol vapor inhalation may result in acute effects including 
headache, fatigue, nausea. visual impairment or complete blindness (may be permanent), 
convulsions, or respiratory failure. Poisoning may occur from ingestion inhalation, or skin 
absorption. 

c. Chlorinated Solvents. Chlorinated solvents are used in vapor degreasers and resist 
strippers. The inhalation of chlorinated solvent vapors in excessive amounts can cause 
narcotic-like effects and kidney and liver damage. There have been fatalities due to 
suffocation when large degreasers were cleaned without adequate safety procedures or 
equipment. Chlorinated solvents will, on contact. remove oil f rem skin, and continued 
exposure can result in dermatitis: The principal chlorinated solvents in use are 
trichloroethyf ene (TCE). 1.1. 1-trichloroethane. and methylene chloride: they have threshold 
limit values• of 100, 350, 500 ppm, respectively. 

'Tlvftl>Old '- - (T\.V) tef.n 10 U>e "'"°""' ol eapa,sw,e lo..,_,. .-.i --- U\al !he human -,, can IOlet&le ;,, .,, ~..._., 6.ay bel"'9 -ble 

i,,juty ....., ·-
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Acids are universal in all plating operations and cause most of the injuries to individuals. Most of them 
are white-label materials, but some exceptions are classified as yellow label. Acids normally 
encountered in plating operations are very soluble in water. Contact with an acid should be followed by 
washing with copious quantities of water. The addition of an acid to water is exothermic (heat 
producing) in varying degrees. depending upon the acid. It should always be remembered that to 
dissipate the heat generated, acids should always be added to water and never vice versa, otherwise, an 
eruption might occur. 

a Sulfuric Acid. Concentrated sulfuric acid is a severe dehydrating agent that will char skin or 
flesh. It is very strongly exothermic when added to water. Sulfuric acid will react violently 
with many organic materials and cause either an explosion or a fire. 

b. Hvdrofluoric Acid. Hydrofluoric acid is used in tin-nickel formulations .. It can cause 
extremely severe burns. Anyone who is working with it should wash exposed areas 
frequently. Hydrofluoric acid attacks glass and must be stored accordingly. Its fumes are 
very pungent and corrosive. 

c. Fluoboric Acid. Fluoboric acid is used in deoxidizing solutions and tin-lead and tin-nickel 
plating solutions. Its properties are similar to those of hydrofluoric ac:d. including the 
corrosive effec: on glass . 

d. Nitric Acid. Nitric acid is used for stripping rack tips and cleaning metallic deposits from 
tanks. Some proprietary chemical polishing solutions contain quantities of nitric acid. The 
acid will attack many metals and evolve nitric oxide (a brown gas). which, in quantities of 
200 to 700 ppm, may be lethal. Adequate ventilation must be employed when nitric acid 
strippers are used. 

e. Hvdrochloric Acid. Hydrochloric acid is used extensively for deoxidizing and as a medium 
for electroless catalyzing solutions. Hydrogen chloride fumes are very pungent and toxic, 
and repealed exposure to !hem can cause ulcers in respiratory tract. Most ferrous alloys 
are attacked by hydrochloric acid and will evolve explosive hydrogen gas . 
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OXIDIZING AGENTS 

All materials classified as strong oxidizing agents are :,otentially very dangerous. They react violently 
with any material that can be oxidized chemically or thermally such as hydrocarbons, (e.g. reducing 
agents} and red-diamond-label materials. In some cases they will support their own combustion or 
decomposition once the reaction is initiated. 

a. Chromic Acid and Chromates. Chromic acid is used in some copper etchants. Ammonium 
dichromate is used for sensitizing emulsions in image-transfer processing. Physical contact 
with chromates in concentrated quantities will cause tissue destruction, and extensive 
contact with dilute quantities will result in dermatitis. All chromates will ignite flammable 
solvents. In many instances chromate contact with paper or wood will result in fire. 

b. Nitrates and Nitrites. Nitrates and nitrites are present as proprietary chemicals in some 
plating bath additives. They will ignite organic materials. including wood and paper. 
Ammonium nitrate is especially dangerous. since it can decompose with explosive violence. 

c. Hydrogen Peroxide. Hydrogen peroxide is employed for purifying plating solutions. It is 
also used as an oxidizer in some metal-stripping formulations. Physical contact with high
strength solutions (30 percent) will cause rapid tissue destruction. The peroxide will react 
with flammable vapors or liquids to cause a fire or an explosion. 

d. 

CYANIDES 

Oxvqenated Chlorides. These are present in many of the alkaline etchants as sodium 
chlorite. In addition to the danger or igni:ing organic materials, there is the possibUity of 
splashir.g solution onto clothing because of the large volume of etchant-employed. 
Subsequent drying of the solution on clothing will deposit salts that are readily ignitable by 
a spark and will decompose \-vITh-e~osive-violence.-- -

Cyanides are well known for their toxicity. Most plating accidents involving cyanides have baen C3used 
by inadvertent addition of acid to cyanide or vice versa to produce hydrogen cyanide. Remember. 
Never add acid to a solution containing free cyanides! Exposure to hydrogen cyanide can cause death 
within a few minutes. In addition. cyanides are strong reducing agents and will react violently with 
oxidizing agents. 

CAUSTIC COMPOUNDS 

Caustic compounds (sodium hydroxide and potassium hydroxide) are present in many alkaline cleaners. 
They are classified as white-diamond-label materials. In addiUon. there are other alkaline compounds 
(the aqueous solutions of Ph 10 or over) that can cause burns or tissue destruction. They include 
silicates and phosphates. The stronger caustic compounds have an exothermic reaction when added to 
water. To ensure complete dissolution of salts and heat dissipation. caustic compounds should be 
added to water with vigorous stirring. Contact with caustic compounds should be treated with thorough 
rinsing with water followed by rinsing with :3 percent acetic or boric acid solution followed by more water 
rinsing. 

Appendix II shows a list of typical chemical constituents of commonly encountered process solutions as 
used in typical metal finishing processes shown in Appendix I. Appendix Ill is copies of Material Safety 
Data Sheets for chemicals commonly encountered in the industries of Orange County . 
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HEALTH HAZARDS ASSOCIATED WITH COMMONLY ENCOUNTERED CHEMICAL COMPOUNDS 

Exposure to chemical hazards while performing normal inspection and sampling of metal finishing shops 
can take place in three different ways: 

1. Exposure to the substance by direct contact with the skin 
2. Absorption of the substance through the sl<in 
3. Inhalation of the substance 

It is difficult to list each of the health hazards associated with a chemical. but generally, groupings or 
compounds with similar properties have the same potential hazards associated with them. 

The following are health hazards associated with commonly encountered groups of chemical 
compounds. 

HAZARDS SYMPTOMS PREVENTION 

, . Solvents Inhalation: coughing, dizziness. ventilation. local 
dullness. labored exhaust. or breathing 
breathing apparatus 

Sl<in: -redness protective gloves 

. _gy_es: redness. pain safety goggles(Continued) 

2. Acids Inhalation: pungent, sore ventilation. local 
throat, coughing, exhaust, or breathing 
shortness of apparatus 
breath 

S:<in: corrosive. pain, protective gloves 
redness. and clothing 
sl<in bums 

Eyes: redness. pain, face shield/safety 
blurred vision glasses or chemical 

goggles 

3. Oxidizing Inhalation: pungent. sore local exhaust or breathing 
Agents throat. labored breathing protection 

Skin: redness. pain, protective gloves 
skin burns 

Eyes: corrosive. pain. face shield/safety 
redness. blurred glasses or chemical 
vision goggles in combination 

with breathing apparatus 
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STEP 2 
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STEP 3 

. STEP 4 
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FIGURE 1: CHEMICALS IN THE WORKPLACE 

CONDUCT A RISK ASSESSMENT 

DETERMINE THE 
UKEUHOOD OF 

EXPOSURE 

AND 

IDENTIFY THE 
CONSEQUENCES OF 

EXPOSURE 

DETERMINE NEEDED LEVELS 
-OF PROTECTION 

MATCH NEEDED PROTECTION 
WITH AVAILABLE 

SAFETY EQUIPMENT 

INSPECT /SAMPLE 
ONLY TO THOSE AREAS WHERE 
THE SAFETY EQUIPMENT Will. 

PROVIDE ADEQUATE PROTECTION 

OR 

STOP INSPECTION 
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Type of Chemical Cartridge 

Ammonia 
Chlorine 
Hydrogen Chloride 
Methylamine 
Sulfur Dioxide 
Organic Vapor 

Maximum Use Concentration {ppm) 

300 
10 
50 

100 
50 

1000 

If the atmosphere requires other respirators than available, do not continue inspection! 

INSPECTOR TRAINING 

Employee training and awareness is very important in effectively implementing protective equipment 
program and probably the most useful control technology in reducing or eliminating exposure to the 
hazardous environment of a plating operation. 

Training emphasis must be placed on the proper use of protective equipment and. the limitations of the 
protective equipment The following should also be considered: 

1. Pre-use Inspection - Every item of chemical protective equipment should be inspected before 
each intended use for any defects or expiration of useful life . 

2. Putting on Protective Equipment - Inspectors shall receive training in donning the protective safety ___ _ 
equipment and the decontamination and removal of protective equipment 

3. Storage and Reuse - Safety equipment should be properly cleaned before storage. 

This training program shall be conducted through CSDOC's Safety Department and must be conducted 
at least once a year. Newly-hired inspectors shall receive safety training prior to conducting inspections 
by themselves of industries or the Stringfellow site . 
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The protective equipment listed below is based on the safety requirements for a normal routine visual 
inspection and wastewater sampling of metal finishing industries. This involves very minimal skin contact 
with process chemicals and short time exposure (about ~-hour inspection} to fumes from chemical 
solutions. 

1. 

2. 

3. 

Eye Protection 

Safety glasses with skie shields or chemical goggles or full face shields should be used at all 
times during inspection and sampling. The full face shields may be necessary if plant personnel 
are wearing them or if the inspector believes that the extra protection is required. 

Protective Clothing for the Skin 

Chemical gloves shall be worn when taking, compositing, and preserving samples. Bibs. aprons. 
and/or boots should be worn by ins·pections if required by the plant or if in the opinion of the 
inspector that this protective clothing is needed to protect sl<in or clothing from splashes or 
contact with chemicals. 

Breathing Equipment for Respiratorv Protection 

Respirators are not normally needed while inspecting or sampling; however, whenever plant 
employees are wearing them or in the opinion of the inspector there are gases. fumes, or mists 
which may present a danger due to inadequate ventilation. the inspector should wear a respirator. 

a. Fume and mist respirators provided by the Districts are normally disposable and designed 
to protect against dusts. mists of materials, fumes of various metals and other air 
contaminants 

b. Chemical cartridge respirators provided by the Districts are normally disposable and 
designed for use as respiratory protection during entry into or escape from atmospheres 
not immediately dangerous to life or health with adequate levels of oxygen to support life. 
Chemical-specific respirators are available for the following substances: 

E2-73 

0012973



• 

• 

APPENDIX I 

TYPICAL OPERATING SEQUENCE AND PROCESSES IN METAL FINISHING 

Metal Surface Preparation and Cleaning 

Plating/Etching 

Suriace Protection 
and Finishing Treatments 

A. Metal Surface Preparation and Cleaning 

Mechanical Surface Preparation 

1. Polishing, Brushing. and Buffing 
2. Deburring, edge. and surface finishing 

Chemical Surface Preparation 

1. Electropolishing 
2. Alkaline Cleaning 
3. Oxide Removal 

8. Plating 

1. Electroplating 
2. Electroless Plating 

C. Etching 

' 1. Chemical Etching 
2. Chemical Milling 
3. Electrochemical Milling 

D. Surface Protection and Finishing Treatments 

1. Phosphate Coating Process 
2. Chromate Conversion Coatings 
3. Sulfuric and Chromic Acid Anodizing of Aluminum 
4. Anodizing and Surface Conversion Treatment for Magnesium 
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APPENDIX II 

TYPICAL CONSTITUENTS OF COMMONLY 
ENCOUNTERED PROCESS SOLUTIONS 

I. CLEANING SOLUTIONS 

Alkaline Oeaners 

Acid Oeaners 
(Pickling/Oxide Removal) 

Solvent Cleaners 
(Chlorinated Solvents) 

II. ELECTROPLATING BATH 

Brass and Bronze 

Cadmium Cyanide 

Cadmium Fluoborate 

Constituents 

Sodium Hydroxide 
Sodium Carbonate 
Sodium Metasilicate 
Sodium Phosphate 
Sodium Silicate 
Sodium Tetraphosphate 
Wetting Agent 

Hydrochloric Acid 
Sulfuric Acid 
Nitric Acid 
Chromic Acid 
Fluoboric Acid 
Phosphoric Acid 

Methyiene Chloride 
P erchloroethylene 
Trichloroethytene 
, , 1,, trichloroethyi .... e ..... oe.._ _____ _ 

Constituents 

Copper Cyanide 
Zinc Cyanide 
Sodium Cyanide 
Sodium Carbonate 
Ammonia 
Rochelle salt 

Cadmium Cyanide 
Cadmium Oxide 
Sodium Cyanide 
Sodium Hydroxide 

Cadmium Fluoborate 
Fluoboric Acid 
Boric Acid 
Ammonium Fluoborate 
Licorice 
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Nickel-Acid Fluoride •-
Black Nickel 

Silver 

Acid Tin 

• Stannate Tin 

Tin-Copper Alloy 

Tin-Nickel Alloy 

Tin-Zinc Alloy 

• 

Constituents 

Hydrofluoric Acid 
Nickel Carbonate 
Citric Acir' 
Sodium Laury! Sulfate 
(wetting agent) 

Nickel Ammonium Sulfate 
Nickel Sulfate 
Zinc Sulfate 
Ammonium Sulfate 
Sodium Thiocyanate 
Silver Cyanide 
Potassium Cyanide or Sodium Cyanide 
Potassium Carbonate or Sodium Carbonate 
Potassium Hydroxide 
Potassium Nitrate 
Carbon Oisulfate 

Tin Auoborate 
Fluoboric Acid 
Boric Acid 
Stannous Sulfate 
Sulfuric Acid 
Cresci Sulfonic Acid 
Beta Naphthol 
Gelatin 

Sodium Stannate 
Sodium Hydroxide 
Sodium Acetate 
Hydrogen Peroxide 

Copper Cyanide 
Potassium Stannate 
Potassium Cyanide 
Potassium Hydroxide 
Rochelle Salt 

Stannous Chloride 
Nickel Chloride 
Ammonium Fluoride 
Ammonium Bifluoride 
Sodium Fluoride 
Hydrochloric Acid 

Potassium Stannate 
Zinc Cyanide 
Potassium Cyanide 
Potassium Hydroxide 
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• Acid Zinc 

Zinc Cyanide 

Ill. ELECTROLESS PLATING BATHS 

Electroless Nickel 

- ----------·-----

• 

• 

Electroless Copper 

Electroless Cobalt
Nickel 

Constituents 

Zinc Sulfate 
Ammonium Chloride 
Ammonium Sulfate or 
Sodium Acetate 
Glucose or Licorice 

Zinc Oxide 
Sodium Cyanide 
Sodium Hydroxide 
Zinc Cyanide 

Nickel Chloride 
Sodium Glycollate 
Sodium Hypophosphite 

or 

Nickel Carbonate 
Hydrofluoric Acid 
Citric Acid 
Ammonium Acid Fluoride 
Sodium Hypophosphate 
Ammonium Hydroxide 

Copper Nitrate 
Sodium Bicarbonate 
Rochelle Salt 
Sodium Hydroxide 
Formaldehyde 

or 

Copper Sulfate 
Sodium Carbonate 
Rochelle Salt 
Versene-T 
Sodium Hydroxide 
Formaldehyde 

Cobalt Chloride 
Nickel Chloride 
Rochelle Salt 
Ammonium Chloride 
Sodium Hypophosphite 
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Constituents 

• Elec~roless Gold Potassium Gold Cyanide 
Ammonium Chloride 
Sodium Citrate 
Sodium Hypophosphite 

Electroless Gold Potassium Gold cyanide 
over Cu. Ni. Kovar Citric acid 

Monopotassium acid 
Phthalate 
Tungstic Acid 
Sodium Hydroxide 
N. N Oiethylglycir.e 

Electroless Iron Ferrous Sulfate 
Rochelle Salt 
Sodium Hypophosphite 

Electroless Palladium Tetramine Palladium chloride 
Oisodium EDT A 
Ammonium Hydroxide 
Hydrazine 

Electroless Arsenic Zinc Sulfate 
Arsenic Trioxide • Sodium Citrate 
Sodium Cyanide 
Sodium Hydroxide 
Ammonium Hydroxide 
Sodium Hypophosphite 

Electroless Chromium Chromic bromide 
(acidic) Chromic Chloride 

Potassium Oxalate 
Sodium Acetate 
Sodium Hypophosphite 

Electroless Chromium Chromic Bromide 
Chromic Iodide 
Sodium Oxalate 
Sodium Citrate 
Sodium Hypophosphite 

Electroless Cobalt Cobalt Chloride 
Sodium Citrate 
Ammonium Chloride 
Sodium Hypophosphite 
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Consriruenrs 

• Electroless Silver Silver Cyanide 
Sodium Cyanide 
Sodium Hydroxide 
Dimethyiene borane 
Thiourea 

IV. CHEMICAL ETCHING Constituents 

Ferric Chloride Ferric Chloride 
Solutions Hydrochloric acid 

Base material 

Ammonium Persulfate Ammonium Persulfate 
Solutions Mercuric chloride 

Sulfuric Acid 
Ammonium Chloride 
Sodium Chloride 
Copper 
Base material 

Cupric Chloride Cupric Chloride 
Solutions Hydrochloric Acid 

Sodium Chloride 
Ammonium Chloride 

• Base material 

Chromic-sulfuric Chromic Acid 
acid solutions Sodium sulfate 

Sulfuric acid 
Copper 
Base material 

V. CHEMICAL MILUNG 

For various metals Nitric Acid 
Chromic Acid 
Hydrochloric Acid 
Base metal 

For Aluminum Sodium Hydroxide 
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VI . ELECTROCHEMICAL MILLING Constituents 

• On steel. cobalt, Sodium chloride 
copper. chromium Sodium nitrate 

Base metal 

For iungsten and Sodium hydroxide 
molybdenum alloys Sodium chloride 

Base metal 

Vil. METAL CLEANING Constituents 

1, 1, 1-Trichloroethane 
Freon 113 
Methytene Chloride 
Perchloroethylene 
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. PHYSICAL. ADOmONAL SUGGESTED -
CATEGORY AIRBORNE HAZARCS UCUIO NOISE BARRIE.RS HEALTH PROTI;CTJVE GEAR 

COHCEFIHS • Aluminum Formers meta.I par:iculates nitric acid Yes. large safery glu.s.es HI pluc; 
caustic _ fl",;ing forging boots 

rams machines latex glOY8s 
furnaces mew fume mask 

organic V11por maslc 

Banery lead fumes acidic solutions No machinery safety glas.s.es 
~nutacturers acid vapors trip hazards boots 

latex gloves 
lead fume maslc 
organic Vapc)( acid/gas 
mask 

Electrical and acid vapors bOrane gas chlorinates No wet floors safety glass.es 
Semiconductors acid mim arsine gas aromatic solvents loose boots 

a.mmonia vapors saline gas hydrofluoric acid boards latex gloves 
alkaline vapors hydrogen gas fluoroboric acid organic vapor acid/gas 
mew fumes no mask 
freon chlorinated solvents 

Electroplate rs alkaline vapor alkaline mist concentrated heavy No wet floors s.af ety glass.as 
acid V~O( metal baths loose boots 
acid mist high voltage boards neoprene gloves 
rro cyanide batns organic vapor acid/gas 
metal mists mask 

Metal Finishers alkaline vapor ~kaJine mist concentrated heavy No wet floors safety glasses 
acid vapor metal batt,s loosa boots 
acid mist high voltage -- boards neoprene gloves 
rro cyanide batns organic vapor acid/gas 
metal mists wet floors mask 

Mew Molding and metal partic-.ilate hot, liq~°iais- No·----- trip hazards safety glasses 
~sting degreasing solvents boots • latex gloves 

ha.rd hat 
metal fume maslc 

-Non-Ferrous Metals cyanide gas cyanide liquid No trip ha.:ards Bum d;u,ger safety glassas 
from meul boots 
melting late.x glows 

hard ha% 
orgznic v;,por acid/gas 
mask 

Organic O,emical various· organic vapors monomers No trip hazards carcinogenic safety gla.ssas 
phenols boots 
ammonia formaldehyde Nbber glows 
chlorine orgS11ic vapor acid/gas 
hypochlorite solvents mask 
plastic monomers 

Pharmaceutical radioactivity radioactive Yes. trip hazards radioae".iw safety glasses 
materials medical isotopes boots 
biological plastic ear procedon 

cune~ lat.ex glcves 
dust mask 

Pulp and Paper arunic fumes acid Possible, moving safety glasses eat plu 
caustic loud machinery boots 

equipment latex glows 
dust and mist maslc 

Soap and Detergent detergent dust acidic or alkaline No slippery safety gla$$es 
solutions floors boots 
higl'I pH latex gloves • slippery oils pa11icula1e maslc 
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APPENDIX E 

ADMINISTRATIVE INSPECTION PLAN 

The administrative inspection plan detailed in this Appendix C may be 
selected by a Co-Permittee as a supplement to the single inspection approach 
identified in the body of the Guidance. The two approaches may be utilized together 
or· separately by a Co-Permittee, but the essential difference is that the single 
inspection approach is less personnel intensive because single inspections occur 
following the report of a possible non-compliance at a particular location. In 
contrast, administrative inspection plans are developed to implement a proactive 
inspection program, in which areas, which are suspected to be the source of 
discharges in violation of the Ordinance, will be subjed to routine inspections. In the 
event a Co-Permittee elects to utilize an administrative inspection plan, the following 
elements of procedure will apply: 

I. Inspection Planning 

The Program Coordinator, with the assistance of the Authorized Inspector will 
be responsible for planning and directing administrative inspections for the discovery 
of incidents of noncompliance . 

The administrative inspection plan should be formulated from existing 
information, including: 

A. 

8. 

2051-00001 
56230_1 

Surveys and monltonng. To the extent that the available data from area 
Storm Water Drainage System surveys, reconnaissance studies and 
monitoring indicates possible local noncompliance, the administrative 
inspection plan may focus on discovering the source thereof. 

Review of local records. Initially, the inspection plans should focus on 
review of locally available information to identify land uses, businesses 
and industries having some potential to discharge in violation of the 
Ordinance. Available information may include the following: 

1. License/Permit Information. Building permits (including 
applications}, business licenses, underground tank records, 
water/sewer service account records, lists of parties holding 
General Permits, local fire department records, air quality 
permits, etc . 
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2 . Public Information. Area phone books, Chamber of Commerce, 
union, trade and commercial organizations, etc. 

3. Interviews. Written surveys or meetings should be planned for 
collection of information in the possession of other City/County 
Departments or City/County contractors. For example, local 
police and fire department personnel may readily identify 
problem areas. Other sources of information could include public 
works maintenance crews, sanitary sewer workers or domestic 
sanitation personnel, who regularly visit specific locations. 

4. Physical Inspections. Driving survey of local business/industrial 
parks, etc. 

II. Selection of Inspection Targets 

The information gathered above should be analyzed to identify geographic 
areas or target groups for routine administrative inspections. Initially, an Authorized 
Inspectors time may be most productive if focused on specific areas, businesses or 
industries . 

A. 

2051-00001 
56230_1 

Selection Aids. Tables 4 and 5 of the Guide have been developed by 
EPA in its users guide for storm drain system investigations. These 
Tables may be useful in focusing inspection efforts, as follows: 

1. Table 4 lists potential sources with rankings in three major 
categories: direct vs. indirect flow to the storm drain, continuous 
vs. intermittent flow, and characterized by pathogenic/toxic, 
nuisance or clear (low level) contamination. If a potential source 
is most likely to generate a direct, continuous and pathogenic or 
toxic flow to the storm drain system it should receive a high 
priority for inspection. 

2. Table 5 ranks Standard Industrial Code ("SIC") industry groups 
for their potential to contribute non-storm water entries to the 
storm drain system. An indicator "H" denotes a high potential, 
with "M" indicating a medium potential and "L" showing a low 
potential to release inappropriate storm water discharges . 
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Ill. Preparation of Inspection Plan 

The above infonnation should be utilized to identify actual sites for inspection. 
An inspection plan should be prepared to show: 

A. The proposed times and dates for inspections. The Ordinance requires 
inspections at reasonable hours. 

B. Proposed schedule for requesting inspection consent. With limited 
exceptions, the Ordinance requires notice to the owner or occupant of 
the time and date of the inspection. The inspector's oral request for 
consent will serve as notice where the inspections are planned for the 
canvassing of identified areas, but where consent is not obtained, the 
inspector must seek a warrant, and inspections conducted by warrant 
generally require 24 hours advance notice to the owner or facility 
occ~pant. 

C. Likely constituents of concern, if identified. 

D. Address of location and facility contact person . 

E. Other available water quality program data base information, such as 
specific details of past spill incidents, status of compliance with General 
Pennit requirements, and notes from off-site visual observations. 

IV. Inspection Consent 

As noted above, consent for the inspection may be given to the inspector 
during general area canvassing. As an alternative approach, the Authorized 
Inspector may choose to seek consent prior to canvassing of an area by mailing a 
written request to inspect each site identified in the inspection plan. Written requests 
for consent should state the following: 

A. The purpose of the inspection. 

B. The name of the Authorized Inspector and agency personnel to be 
contacted for further infonnation. 

C. The proposed time and date of inspection . 
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D. A request for the return of the owner/occupant's written consent for the 
inspection. 

The requirement for the seeking of consent for administrative inspections may 
be waived by a magistrate in considering an inspection warrant application where 
the Authorized Inspector indicates that the inspection results may be materially 
altered by the seeking of consent. 

V. Administrative Inspection Warrants 

If oral consent is not received or when written consent requests are not 
returned, or consent is otherwise determined to be inadvisable, the Authorized 
Inspector should consult with the Enforcing Attorney in the preparation of an 
application to the proper magistrate for issuance of an administrative inspection 
warrant. The warrant may be issued naming one or a number of locations subject 
to inspection. Warrant applications require an affidavit of the Authorized Inspector 
stating: 

A. The date, time and location of the proposed inspection and the party to 
be served with the inspection warrant, if known . 

B. That the facilities to be inspected were selected by area or category 
based on the administrative inspection plan developed for enforcement 
of the Ordinance, 

C. That the locations have some potential to contribute non-storm water 
discharges to the Storm Water Drainage System, 

D. That a request for consent to the inspection was either made by 
contacting the owner or occupant or was sent in writing to the owner or 
occupant, but consent was refused or not received. 

E. As an alternative to item D, the affidavit may explain why the consent 
requirement should be waived . 
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DEPARTMENT OF PUBLIC WORKS 
ENGINEERING DEPARTMENT 
CITY OF--------
ORANGE COUNTY, CALIFORNIA 

00000 
[Tracking Number] 

NOTICE OF NON-COMPLIANCE 
[SAMPLE] 

DATE ::: A.M. C,l.Y OF 1/'i;:K 
C P.M. 

NAME (FIRST. MIDDLE, LAST) DELIVERED TO (IF DIFi=EREN"i) 

RESIDE~CE ADDRESS CITY ZlP 

BUSINESS ADDRESS (if applicable) CITY ZIP 

EMPLOYED BY (if applicable) OCCUPATION (if applicable) 

Violation(s} of City's Water Quality Ordinance 

On or about , the undersigned Authorized Inspector identified the following violation(s) 
of the City's Water Quality Ordinance, ex:sting at or near ________________ _ 

1. D 

2. D 

3. D 

4. D 

5. D 

6. D 

1. 

2. 

3. 

Illicit Connection (§fV. A.1) 

Prohibited Dischar;e (§lV, A.2) 

Agent'employee/independent contractor -
Illicit Discharge/Prohibrted Discharge 
(§IV.A.3) 

Discharge Exception inapplicable 
(following 30 day wr.tten notice) (§IV.D) 

Failure to Comply wtth New Development' 
Significant Redevelopment Conditions: 
(§V.A.6) 

Litter (§V.C) 

7. 0 Failure to Comply wtth Admintstrative 
Compliance Order/Cease & Desist Order 
issued , 19_ (§VII.D) 

8. 0 Failure to comply with terms of Discharge 
permit (§Vlll.C): (specify provisions of 
permit which violated): 

9. 0 Other (specify section and violation): 

Conditions Observed 

Notice of Noncompliance 

The Party identified above s hereby notified that the continuance of the conditions above stated, whether ongoing 
,.or intermittent. will result in additional enforcement action in accordance with the City's Water Quality Ordinance. 

~ .. 
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Compliance Date 
(Not to exceed 90 days, unless the Authorized Inspection 

determines that good cause exists for an extension) 

On or before-------· 199_. Party shall correct the above conditions by: 

0 1. Eliminating tr.a :l:icit Ccr.r.ection; 

0 2. Eliminating the Prohibited Discharge 

D 3. Coming into compliance with conditions of approval of New Development/Significant Redevelopment; 
or 

0 4. Coming into compliance with a permit issued by the City. 

0 5. Other: -----------------------------------
Date: Signed: ______________ _ 

Authorized Inspector 
City of ____________ _ 

[Address and Phone Number] 

Appeal Rights 

Any appeal from issuance of this Notice of Noncompliance must be filed within thirty (30) days of receipt of this notice by 
filing a written request for an administrative hearing, accompanied by an administrative hearing fee in the amount of 
S , with the Office of the City Clerk of the City of , located at _____ _ 
-----------------' with a copy of the request for administrative hearing mailed on the date 

• 

of filing to the City Manager [City Administrator, City Engineer, Director of Public Works] at the City of ______ _ 
[address). (§VII, A.7) 
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DEPARTMENT OF PUBLIC WORKS 
ENGINEERING DEPARTMENT 
CITY OF _______ _ 
ORANGECOUNTY,CAUFORN~ 

DATE 
Sectember 15. 1997 
NAME (FIRST, MIDDLE, LAsn 

William H. Bonney 
RESIDENCE ADDRESS 

15473 Elm Street 
BUSINESS ADDRESS (if applicable) 

n/a 
EMPLOYED BY (if applicable) 

n/a 

,:ME 
10:30 

NOTICE OF NON-COMPLIANCE 
[SAMPLE] 

z A.M. D.l. Y OF \NEEK 
a P.M. Monday 
DELIVERED TO (IF DIFFERENT) 

CITY 

Anaheim 
CITY 

OCCUPATION (if applicable) 

n/a 

ZIP 

ZIP 
92806 

Violation(s) of City's Water Quality Ordinance 

00000 
frracking Number} 

On or about, 9/15/97 the undersigned Authorized Inspector identified the following violation(s) of the 
City's Water Quality Ordinance, existing at or near ___ 15:..4.;..:7...;:3 ... E=-lma.....:::S=tr-=e=e...,t .._A,_n=a""'h""'e"'"'im:.:..-____________ _ 

1. 

2. 

3. 

4. 

5. 

6. 

~ 

z 
D 

D 

D 

D 

Illicit Connection (§IV. A.1) 

Prohibited Discharge (§IV, A.2) 

Agent/employee,independent contractor -
Illicit Discharge/Prohibited Discharge 
(§IV.A.3) 

Discharge Exception inapplicable 
(following 30 day written notice ) (§IV.D) 

Failure to Comply with New Development' 
Significant Redevelopment Conditior.s: 
(§V.A.6) 

Litter (§V.C) 

7. D Failure to Comply with Administrative 
Compliance Order/Cease & Desist Order 
issued , 19_ (§VII.D) 

8. D Failure to comply with terms of Discharge 
permit (§VIII.C): (specify provisions of 
permit which violated): 

9. D Other (specify section and violation): 

Conditions Observed 

1. Connection by hose from swimming pool at 15473 Elm Street to storm drain located on the east side of Elm 
Street approximately 20 yards north of 15473 Elm Street (picture on file; verbal consent from Mr. Bonney to 
enter back yard and view pool) 

2. Observed flow of water from swimming pool to storm drain. 

3. 

Notice of Noncompliance 

The Party identified above is hereby notified that the continuance of the conditions above stated, whether ongoing 
or intermittent, will result in additional enforcemen.t action in accordance with the City's Water Quality Ordinance. 
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On or before 

Compliance Date 
(Not to exceed 90 days, unless the Authorized Inspection 

determines that good cause exists for an extension) 

September 15 , 19 97 at 10:45 a.m. , Party shall correct the above conditions by: 

Z 1. Eliminating the Illicit Connection; 

~ 2. Eliminating the Prohibited Discharge; 

D 3. Coming into compliance with conditions of approval of New Development'Significant Redevelopment; 
or 

D 4. Coming into compliance with a permit issued by the City. 

D 5. Other:-------------------------------

Date: 9/15/97 Signed: P. Garrett 
Authorized Inspector 

City of ____________ _ 

[Address and Phone Number] 

Appeal Rights 

Any appeal from issuance of this Notice of Noncompliance must be filed within thirty (30) days of receipt of this notice by 
filing a written request for an administrative hearing, accompanied by an administrative hearing fee in the amol;nt of 
$ , with the Office of the City Clerk of the City of , located at-----
----------------· with a copy of the request for administrative hearing mailed on the date 
of filing to the City Manager [C;ty Administrator, City Engineer, Director of Public Works) at the City of ______ _ 
[address]. (§VII, A.7) 
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DEPARTMENT OF PUBLIC WORKS 
ENGINEERING DEPARTMENT 
CITY OF ________ _ 
ORANGE COUNTY, CALIFORNIA 

00000 
rrracking Number] 

ADMINISTRATIVE COMPLIANCE ORDER 
[SAMPLE] 

DAT: T,ME :: AM. CAY CF ·n:::K 
o P.M. 

NAME (FIRST, MIDDLE, LASn DELIVERED TO ( IF DIFFERENn 

RESIDENCE ADDRESS CITY ZIP 

BUSINESS ADDRESS (if applicable) CITY ZIP 

EMPLOYED BY (if applicable) OCCUPATION (if applicable) 

Legal Authority 

The following findings are made and order issued pursuant to the authority vested in the undersigned Authorized 
Inspector, under Section NII.A.21 of City's Water Quality Ordinance. This order is based on the following violation(s) 
of the Water Quality Ordinance. 

1. D Illicit Connection (§IV, A.1) 7. D Failure to Comply with Administrative 
Compliance Order/Cease & Desist Order 
issued , 19_(§Vll.D) 

2. D Prohibited Discharge (§IV, A.2) 

_3. D Agent/employee/Jndependent contractor -
Illicit Discharge/Prohibited Discharge 

8. D Failure to comply with terms of Discharge 
permit (§VIII.C): (specify provisions of 
permit which violated): 

• 

(§IV.A.3) 

4. D Discharge Exception inapplicable 
(following 30 day written notice ) (§IV.D) 

5. D Failure to Comply with New Development/ 
Significant Redevelopment Conditions: 9. D Other (specify section and violation): 
(§V.A.6) 

6. 0 Litter (§V.C) 

Conditions Observed 

On or about _______ • 19_, the following conditions existing at or near----------
____________ ("location"), constituted a violation of the City's Water Quality Ordinance, as follows: 

1. 

2. 

3 . 
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• 
THEREFORE, BASED ON THE ABOVE CONDITIONS, THE PARTY IS HEREBY ORDERED TO: 

1. 

2. 

3. 

Notices 

All reports, data, information or other documentation required to be provided pursuant to the terms hereof shall 
be sent, in writing to the following address: 

Terms of Issuance 

• This order does not constitute a waiver of any provisions of the City's Water Quality Ordinance, or of any plan or 
permit issued pursuant thereto, which remain in full force and effect. The City reserves the right to seek any and all 
remedies available to it under the Water Quality Ordinance for any violation cited by this Order. 

This order, issued this __ day of , 19_, shall be effective upon receipt by Party, and all rights 
of review and appeal shall be as provided in the City's Water Quality Ordinance. ~ 

Date:------------- Signed:--------------
Authorized Inspector 

City of ______________ _ 

[Address and Phone Number] 

Appeal Rights 

Any appeal from issuance of this Administrative Compliance Order must be filed within thirty (30) days of receipt of this 
compliance order by filing a written request for an administrative hearing, accompanied by an administrative hearing fee 
in the amount of S , with the Office of the City Clerk of the City of , located at 
-----------------------· with a copy of the request for administrative hearing 
mailed on the date of filing to the City Manager [City Administrator, City Engineer, Director of Public Works} at the City of 
------ [address]. (§Vil. A.7) 

• 
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DEPARTMENT OF PUBLIC WORKS 
ENGINEERING DEPARTMENT 
CITY OF-------
ORANGE COUNTY, CALIFORNIA 

00000 
[Tracking Number] 

ADMINISTRATIVE COMPLIANCE ORDER 
(SAMPLE] 

DATE 
Sectember 16. 1997 
NAME {FIRST, MIDDLE, LAST) 

Goodstone Auto Repair 
RESIDENCE ADDRESS 

n/a 
BUSINESS ADDRESS (if applicable) 

8519 Loma Verde 
EMPLOYED BY (if applicable) 

n/a 

7M: 
3:30 

:: A.M. C,W OF Wc.:K 
:!l P .M. T:.;esdav 
DELIVERED TO (IF DIFFERENT) 

Elizabeth Borden, Manager 
CITY ZIP 

CITY ZIP 

San Juan Capistrano 92675 
OCCUPATION (if applicable) 

Legal Authority 

The following findings are made and order issued pursuant to the authority vested in the undersigned Authorized 
Inspector. under Section MLA.21 of City's Water Quality Ordinance. This order is based on the following violation(s) 
of the Water Quality Ordinance. : 

1. 0 Illicit Connection (§IV. A.1) 7. D Failure to Comply with Administrative 

2. D Prohibited Discharge (§IV, A.2) Compliance Order/Cease & Desist Order 
issued , 19 _(§Vll.D) 

8. D Failure to comply with terms of Discharge .3. D Agent/employee/independent contractor -
Illicit Discharge/Prohicited Discharge 

~-

4. 

5. 

6. 

D 

~ 

D 

(§IV.A.3) 

Discharge Exception inapplicable 
(following 30 day written notice ) (§IV.D) 

Failure to Comply with New Development/ 
Significant Redevelopment Conditions: 
(§V.A.6) 

Litter (§V.C) 

permit (§VIII.C): (specify provisions of 
permit which violated): 

9. D Other (specify section and violation): 

Conditions Observed 

On or about __ .... 9 __ /1_,.6 __ , 19 97, the following conditions existing at or near 8519 Loma Verde, San Juan 
Capistrano ("Location"). constituted a violation of the City's Water Quality Ordinance, as follows: 

• 

1. Build-up of oil and grease in parking lot and uncovered auto repair area adjacent to garage. Failure to clean 
in accordance with conditions of approval. 

2. 

3 . 
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• 
THEREFORE, BASED ON THE ABOVE CONDITIONS, THE PARTY IS HEREBY ORDERED TO: 

1. No later than October 15, 1997, remove build-up of oil and grease in parking lot and uncovered auto repair 
areas. 

2. Clean area on qt..;a~e~·y bas:s in acccr:ar.ce with conditions of approval. 

3. 

Notices 

All reports, data, information or other documentation required to be provided pursuant to the terms hereof shall 
be sent, in writing to the following address: 

Terms of Issuance 

• This order does not constiMe a waiver of any provisions of the City's Water Quality Ordinance, or of any plan or 
permit issued pursuant thereto, which remain in full force and effect. The City reserves the right to seek any and all 
remedies available to it under the Water Quality Ordinance for any violation cited by this Order. 

This order, issued this 16th day of September, 19 97 , shall be effective upon receipt by Party, and 
all rights of review and appeal shall be as provided in the City's Water Quality Ordinance. ~ 

Date: 9/16/97 

• 
Signed: Jacques Clouseau 

Authorized Inspector 
City of ______________ _ 

[Address and Phone Number] 

Appeal Rights 

Any appeal from issuance of this Administrative Compliance Order must be filed within thirty (30) days of receipt of this 
compliance order by filing a written request for an administrative hearing, accompanied by an administrative hearing fee 
in the amount of $ , with the Office of the City Clerk of the City of , located at 
-----------------------· with a copy of the request for administrative hearing 
mailed on the date of filing to the City Manager [City Administrator, City Engineer, Director of Public Works] at the City of 
______ [address). (§VII. A.7) 

• 
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DEPARTMENT OF PUBLIC WORKS 
ENGINEERING DEPARTMENT 
CITY OF _______ _ 
ORANGECOUNTY,CAUFORNIA 

00000 
(Tracking Number) 

CEASE AND DESIST ORDER 
(SAMPLE] 

DATE TIME o A.M. DAY OF WEEK 
oP.M. 

NAME (FIRST, MIDDLE, LAST) DELIVERED TO (IF DIFFERENT) 

RESIDENCE ADDRESS CllY ZIP 

BUSINESS ADDRESS (If applicable) CllY ZIP 

EMPLOYED BY (If applicable) OCCUPATION (if applicable) 

Legal Authority 

The following findings are made and order issued pursuant to the authority vested in the undersigned Authorized 
Inspector, under Section (VII.A.31 of the City's Water Quality Ordinance. This order is based on the following 
violation(s) of the Water Quality Ordinance: • · 

1 . D 

2. D 

3. D 

4. D 

5. D 

6. D 

Illicit Connection (§IV, A.1) 

Prohibited Discharge (§IV, A.2) 

Agent/employee/independent contractor -
Illicit Discharge/Prohibited Discharge 
(§IV.A.3) 

Discharge Exception inapplicable 
(following 30 day written notice ) (§IV.D) 

Failure to Comply with New Development/ 
Significant Redevelopment Conditions: 
(§V.A.6) 

Litter (§V.C) 

7. D Failure to Comply with Administrative 
Compliance Order/Cease & Desist Order 
issued , 19_(§Vll.D) 

8. D Failure to comply with terms of Discharge 
permit (§Vlll.C): (specify provisions of 
permit which violated): 

9. D Other (specify section and violation): 

Conditions Observed 

The Party identified above has violated the City's Water Quality Ordinance and continuing and/or intermittent 
violations may occur in contravention of the Water Quality Ordinance due to the following facts and circumstances: 

1. 

2. 

3 . 
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• 
UPON RECEIPT OF THIS ORDER, PARTY SHALL IMMEDIATELY CEASE THE ABOVE ACTIVITIES AND THE 

OPERATIONS RELATED THERETO SHALL NOT RECOMMENCE UNTIL SUCH TIME AS PARTY IS ABLE TO 
DEMONSTRATE THAT IT WILL COMPLY WITH THE CITY'S WATER QUALITY ORDINANCE ANO ANY PLAN OR 
PERMIT ISSUED PURSUANT THERETO AND THE CITY PROVIDES WRITTEN AUTHORIZATION TO ALLOW 
RESUMPTION OF ACTIVITIES. 

THEREFORE, BASED ON THE ABOVE CONDITIONS, THE PARTY IS HEREBY ORDERED TO: 

1. 

2. 

3. 

Terms of Issuance 

This order does not constitute a waiver of any provision of the City's Water Quality Ordinance, or any plan or 
permit issued pursuant thereto, which remain in full force and effect. The City reserves the right to seek any and all 
remedies available to it under the Water Quality Ordinance for any violation cited by this order. 

Failure to comply with the requirements of this order shall constitute a further violation of the Water Quality 
Ordinance and may subject the Party to cMI or criminal penalties or such other appropriate enforcement response as 
may be appropriate. 

This order, entered into this __ day of _______ , 19_, shall be effective upon receipt by Party, 
• and all rights of review and appeal shall be as provided in § (§VII) of the City's Water Quality Ordinance. 

Date: Signed: _____________ _ 

Authorized Inspector 
City of ____________ _ 

[Address and Phone Number] 

Administrative Hearing 

Unless otherwise waived in writing by the party who is subject to this Cease and Desist Order, an administrative hearing 
regarding the iss'uance of this Cease and Desist Order shall be held on , 19 __ , or at a time to 
be determined by separate notification, at the following location =·------------------
-------------· At that time, the party who is subject to this order shall be entitled to present evidence 
in opposition to the issuance of this Cease and Desist Order. (§VII, A.8) 

• 
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DEPARTMENT OF PUBLIC WORKS 
ENGINEERING DEPARTMENT 

00000 
[Tracking Number) 

CITY OF _______ _ 
ORANGE COUNTY, CALIFORNIA 

DATE 

CEASE AND DESIST ORDER 
[SAMPLE] 

c A.M. DAY OF WEEK 
November 15. 1997 

TIME 
10:30 11!1 P.M. Saturday 

NAME (FIRST, MIDDLE, LAST) DELIVERED TO (IF DIFFERENT) 

A. Capone Mom's Custom Chrome Plating Shop 
RESIDENCE ADDRESS CITY ZIP 

n/a 
BUSINESS ADDRESS (If applicable) CITY ZIP 

14132 Pacific Coast Highway Huntington Beach 92648 
EMPLOYED BY (If applicable) 

n/a 

OCCUPATION (If appHcable) 

Legal Authority 

The following findings are made and order issued pursuant to the authority vested in the undersigned Authorized 
Inspector, under Section IVU.A.31 of the City's Water Quality Ordinance. This order is based on tfle following 
violation(s) of the Water Quality Ordinance: 

1 . D 
2. t8I 

3. D 

4. D 

5. D 

6. D 

Illicit Connection (§IV, A.1) 

Prohibited Discharge (§IV, A.2) 

Agent/employee/independent contractor -
Illicit Discharge/Prohibited Discharge 
(§IV.A.3) 

Discharge Exception inapplicable 
(following 30 day written notice ) (§IV.D) 

Failure to Comply with New Development/ 
Significant Redevelopment Conditions: 
(§V.A.6) 

Litter (§V.C) 

7. t8I Failure to Comply with Administrative 
Compliance Order/Cease & Desist Order 
issued 9/3 , 19 97 (§Vll.D) 

8. D Failure to comply with terms of Discharge 
permit (§Vlll.C): (specify provisions of 
permit which violated): 

9. D Other (specify section and violation): 

Conditions Observed 

The Party identified above has violated the City's Water Quality Ordinance and continuing and/or intermittent 
violations may occur in contravention of the Water Quality Ordinance due to the following facts and circumstances: 

1. Treatment equipment located on west side of building (outdoors) leaking wastewater; no containment system 
to keep out of storm drain system. Wastewater flowing offsite to storm drain 10 yards south of facility on 
PCH. 

2. Administrative Compliance Order issued 9/3/97 required repair of treatment equipment leak and construction 
of spill containment berms surrounding treatment equipment by 10/1 /97. 

3. Plating solution stored in open container next to treatment equipment; area uncovered; rain causing overflow 
of container and flow offsite to storm drain 10 yards south of facility on PCH. 
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UPON RECEIPT OF THIS ORDER, PARTY SHALL IMMEDIATELY CEASE THE ABOVE ACTMTIES AND THE 
OPERATIONS RELATED THERETO SHALL NOT RECOMMENCE UNTIL SUCH TIME AS PARTY IS ABLE TO 

• 
DEMONSTRATE THAT IT WILL COMPLY WITH THE CITY'S WATER QUALITY ORDINANCE AND ANY PLAN OR 
PERMIT ISSUED PURSUANT THERETO AND THE CITY PROVIDES WRITTEN AUTHORIZATION TO ALLOW 
RESUMPTION OF ACTMTIES. 

THEREFORE, BASED ON THE ABOVE CONDITIONS, THE PARTY IS HEREBY ORDERED TO: 

1. Cease all process operations until treatment equipment leak repaired. 

2. Construct spill containment facility around treatment equipment and chemical storage area to prevent 
discharge to storm drain. 

3. Keep all stored solutions and chemicals in closed containers; construct covering to prevent contact of rainfall 
with stored solutions and chemicals. 

Terms of Issuance 

This order does not constitute a waiver of any provision of the City's Water Quality Ordinance, or any plan or 
permit issued pursuant thereto, which remain in full force and effect. The City reserves the right to seek any and all 
remedies available to it under the Water Quality Ordinance for any violation cited by this order. 

Failure to comply with the requirements of this order shall constitute a further violation of the Weter Quality 
Ordinance and may subject the Party to civil or criminal penalties or such other appropriate enforcement response as 
may be appropriate. 

This order, entered into this 15th day of November , 19 97 , shall be effective upon receipt by 
.Party, and all rights of review and appeal shall be as provided in § ___ (§VII) of the City's Water Quality Ordinance. 

Date: __ 1::..:1 .... /1_,5"'"'/9=7--------- Signed: E. Ness 
Authorized Inspector 

City of _____________ _ 
[Address and Phone Number] 

Administrative Hearing 

Unless otherwise waived in writing by the party who is subject to this Cease and Desist Order, an administrative hearing 
regarding the issuance of this Cease and Desist Order shall be held on , 19 __ , or at a time to 

be determined by separate notification, at the following location =----------------~-
-----------· At that time, the party who is subject to this order shall be entitled to present evidence 
in opposition to the issuance of this Cease and Desist Order. (§VII, A.8) 

• 
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DEPARTMENT OF PUBLIC WORKS 
ENGINEERING DEPARTMENT 
CITY OF _______ _ 
ORANGE COUNTY, CALIFORNIA 

DATE 
November 15, 1997 
NAME (FIRST, MIDDLE, LAST) 

Al Capone 
RESIDENCE ADDRESS 

100 East River Way 
BUSINESS ADDRESS (if applicable) 

14132 Pacific Coast Highway 
EMPLOYED BY (if applicable) 

TIME 
10:30 

Mom's Custom Chrome Plating Shop 

CEASE AND DESIST ORDER 
[SAMPLE] 

o A.M. DAY OF WEEK 
:111 P.M. Saturday 
DELIVERED TO (IF DIFFERENT) 

CITY 

Santa Ana 
CITY 

Huntington Beach 
OCCUPATION (rf applicable) 

Facility Manager 

Legal Authority 

ZIP 

92701 
ZIP 

92648 

00000 
[Tracking Number) 

The following findings are made and order issued pursuant to the authority vested in the undersigned Authorized 
Inspector, under Section Ml A.31 of the City's Water Quality Ordinance. This order is based on tPle following 
violation(s) of the Water Quality Ordinance: 

1 . D Illicit Connection (§IV, A.1) 7. D Failure to Comply with Administrative 

• 2. ~ Prohibited Discharge (§IV, A.2) 

D 

Compliance Order/Cease & Desist Order 
issued 9/3 , 19 97 (§VII.D) 

3. 

4. D 

5. D 

6. D 

Agent/employee/independent contractor -
Illicit Discharge/Prohibited Discharge 
(§IV.A.3) 

Discharge Exception inapplicable 
(following 30 day written notice ) (§IV.D) 

Failure to Comply with New Development/ 
Significant Redevelopment Conditions: 
(§VA6) 
Utter (§V.C) 

8. D Failure to comply with terms of Discharge 
permit (§VIII.C): (specify provisions of 
permit which violated): 

9. D Other (specify section and violation): 

Conditions Observed 

The Party identified above has violated the City's Water Quality Ordinance and continuing and/or intermittent 
violations may occur in contravention of the Water Quality Ordinance due to the following facts and circumstances: 

1. Treatment equipment located on west side of building (outdoors) leaking wastewater; no containment system 
to keep out of storm drain system. Wastewater flowing offsite to storm drain 10 yards south of facility on 
PCH. 

2. Plating solution stored in open container next to treatment equipment; area uncovered; rain causing overflow 
of container and flow offsite to storm drain 10 yards south of facility on PCH. 

• 3. 

~ --
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• 
UPON RECEIPT OF THIS ORDER, PARTY SHALL ltvMEDIATEL Y CEASE THE ABOVE ACTMTIES AND THE 

OPERATIONS RELATED THERETO SHALL NOT RECOMMENCE UNTIL SUCH TIME AS PARTY IS ABLE TO 
DEMONSTRATE THAT IT WILL COMPLY WITH THE CITY'S WATER QUALITY ORDINANCE AND ANY PLAN OR 
PERMIT ISSUED PURSUANT THERETO AND THE CITY PROVIDES WRITTEN AUTHORIZATION TO ALLOW 
RESUMPTION OF ACTMTIES. 

THEREFORE, BASED ON THE ABOVE CONDITIONS, THE PARTY IS HEREBY ORDERED TO: 

1. Cease all process operations until treatment equipment leak repaired. 

2. Construct spill containment facility around treatment equipment and chemical storage area to prevent 
discharge to storm drain. 

3. Keep all stored solutions and chemicals in closed containers; construct covering to prevent contact of rainfall 
with stored solutions and chemicals. 

Terms of Issuance 

This order does not constitute a waiver of any provision of the City's Water Quality Ordinance, or any plan or 
permit issued pursuant thereto, which remain in full force and effect. The City reserves the right to seek any and all 
remedies available to it under the Water Quality Ordinance for any violation cited by this order. 

Failure to comply with the requirements of this order shall constitute a further violation of the Water Quality 
Ordinance and may subject the Party to civil or criminal penalties or such other appropriate enforcement response as 
may be appropriate. 

This order, entered into this 15th day of November , 19,..iL, shall be effective upon receipt by e Party, and all rights of review and appeal shall be as provided in § ___ (§VIO of the City's Water Quality Ordinance. 

• 

Date: _ _.1...,1...,/1_..Sa.;:/9..,_7 _____ _ Signed: E, Ness 
Authorized Inspector 

City of _____________ _ 

[Address and Phone Number] 

Administrative Hearing 

Unless otherwise waived in writing by the party who is subject to this Cease and Desist Order, an administrative hearing 
regarding the issuance of this Cease and Desist Order shall be held on , 19 __ , or at a time to 
be determined by separate notification, at the following location =------------------
-----------· At that time, the party who is subject to this order shall be entitled to present evidence 
in opposition to the issuance of this Cease and Desist Order. (§VII, A.8) 
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00000 DEPARTMENT OF PUBLIC WORKS 

ENGINEERING DEPARTMENT 
CITY OF _______ _ [Tracking Number] 

ORANGECOUNTY,CAUFORNlA 

NOTICE OF SUSPENSION [REVOCATION] OF PERMIT 
TO DISCHARGE PURSUANT TO WATER QUALITY ORDINANCE 

[SAMPLE] 

Public Works Department 
City Engineering Department 

[Address of City Agency] 

Phone: __________ _ Permit No.: ____________ _ 

Date of Notice:---------

Permittee [Business or lndividuaij: ___________________________ _ 

Address:-------------------------------------

Person Contacted/Title: ______________________________ _ 

Applicable City Code and Permit Section(s):. ___ ...,[.:::O_rd=i.:.:.;na=n=c=e .... §'"""V"""'ll"""'I, .... P.:::e.,_.rm.:.:.:.:.:its~J ____________ _ 

Findings: 

0 Permittee has violated the terms, conditions or requirements of the Permit as follows: --------

0 

The Permittee has violated the following provision(s) of Water Quality Ordinance: 

1. 
2. 
3. 

The circumstances of allowable discharge under Permit No.------- have changed as follows: 

1. 
2. 
3. 

D Permittee has failed to comply with an Administrative Compliance Order issued on ----------

0 The City has received notice from ------------- (another regulatory agency) indicating 
the discharge should be terminated. 

DUE TO THE SERIOUS NATURE OF THE ABOVE FINDINGS, THE CITY OF IS 
ORDERING YOU TO IMMEDIATELY STOP DISCHARGE OF ALL NON-STORM WATER RUNOFF (ALLOWED UNDER 
PERMIT NO. BY 5:00 P.M. ON 19_ • 

• 
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• 
IN THE EVENT PERMITTEE FAJLS TO VOLUNTARILY COMPLY WITH THIS NOTICE OF SUSPENSION, THE CITY 
SHALL TAKE SUCH ACTIONS AS MAY BE NECESSARY TO STOP THE DISCHARGE . 

Signature of Storm Water Program Authorized 
Inspector or Other Representa:ve 

Appeal Rights 

Any appeal from issuance of this Notice of Suspension [Revocation] of Permit to Discharge Pursuant to Water Quality 
Ordinance must be filed within thirty (30) days of receipt of this notice by filing a written request for an administrative 
hearing, accompanied by an administrative hearing fee in the amount of$ , with the Office of the City Clerk 
of the City of , located at , 
with a copy of the request for administrative hearing mailed on the date of filing to the City Manager [City Administrator, 

• 

City Engineer, Director of Public Works] at the City of [address). (§VII, A.7) 
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00000 DEPARTMENT OF PUBLIC WORKS 
ENGINEERING DEPARTMENT 
CITY OF _______ _ 

(Tracking Number] 

ORANGECOUNTY,CAUFORNIA 

NOTICE OF SUSPENSION [REVOCATION] OF PERMIT 
TO DISCHARGE PURSUANT TO WATER QUALITY ORDINANCE 

[SAMPLE] 

Public Works Department 
City Engineering Department 

[Address of City Agency] 

Phone: __________ _ Permit No.: _ _.9"""'7-'-3..._ _________ _ 

Date of Notice: September 17, 1997 

Permittee [Business or lndividuaij: ___ M"""o.._ri ... a_.rty.._A_.u""'t=o-=D .... e._..ta=il=in ... g,__ ____________________ _ 

Address: 2146 El Camino Real Tustin, CA 92680 

Person Contacted/rltle:_.._p....,ro,..t=ess.......,o.._r..,.M.:.:o:.:.:ri~arty~------------------------

Applicable City Code and Permit Section(s): ____ [O ........ rd .... in .... a._n ... ce_§Vl ...... 11 ... , P __ e_r-m-its...._] -------------

Findings: 

0 

Permittee has violated the terms, conditions or requirements of the Permit as follows: Dumping of,vehicle wash 
water to the storm drain at 18667 Newport Boulevard Tustin, in violation of[§ J of Permit 97-3 

The Permittee has violated the following provision(s) of Water Quality Ordinance: 

1. Vlll.8.1. 
2. VIII.C. 
3. 

The circumstances of allowable discharge under Permit No.------- have changed as follows: 

1. 
2. 
3. 

0 Permittee has faHed to comply with an Administrative Compliance Order issued on ----------

0 The City has received notice from------------- (another regulatory agency) indicating 
the discharge should be terminated. 

DUE TO THE SERIOUS NATURE OF THE ABOVE FINDINGS, THE CITY OF IS 
ORDERING YOU TO IMMEDIATELY STOP DISCHARGE OF ALL NON-STORM WATER RUNOFF (ALLOWED UNDER 
PERMIT NO. 97-3 BY 5:00 P.M. ON September 17 , 19~ . 
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IN THE EVENT PERMnTEE FAJLS TO VOLUNTARILY COMPLY WITH THIS NOTICE OF SUSPENSION, THE CITY 
SHALL TAKE SUCH ACTIONS AS MAY BE NECESSARY TO STOP THE DISCHARGE. 

• Inspector Lestrade 

• 

Signature of Storm Water Program A~thorized 
Inspector or Other Representative 

Appeal Rights 

Any appeal from issuance of this Notice of Suspension [Revocation] of Permit to Discharge Pursuant to Water Quality 
Ordinance must be filed within thirty (30) days of receipt of this notice by tiling a written request for an administrative 
hearing, accompanied by an administrative hearing fee in the amount of$ , with the Office of the City Clerk 
of the City of , located at , 
with a copy of the request for administrative hearing mailed on the date of tiling to the City Manager [City Administrator, 
City Engineer, Director of Public Works] at the City of [address). (§Vil, A.7) 
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FILING COMPLAINT AF~ER CITATION 
Title 3 
[Form for Uniform Citation (Nontraffic)] 

FACE SmE OF THE FoRY 

NOTICE TO APP EAR 

CATE 

19 
NAME (F_lRST. MI0:)1..£. 

RES10£NC:E AOORES;, 

BUSINESS .A OCR ESS 

C .. IYEIU I..IC:ENSE NO. ZTATE 

1.0CATION OFFENSE(SJ C:OMMIT"TEC 

C:I TY 

c:; t Y 

?~Y'\c::t l Ccdt:... 

NO. 0001 

BOOKIN(; I 
REQUll'iEO 

§ 853.9 

D,.,.CNSC(S) NOT COMMITTCCI IN MT PIICSCIICC. CCIITl,.ICCI 011 IN,.OIIMATIOII ANCI BCLIC,.. 
I CCIITl,.T UNCICR PCNALTT 0,. PCIIJUIIY THAT THC ,.OIICGO:NG IS TIIUC ANCI COIIRCCT. 
CXCCUTCCI ~II THC CIATC SHOWN ABOVC AT 
ISSUING OFFICER 

ll'OIIM APPIIIOYEC BY THE JUCIC:IAI. COUNCIL. 01" 
.C.t.L.lllr_OIIINIA. 11cv. I 1•10-lt P.~. IU.t SEE REVERSE SICE 

Grey ...... Indicate apace• aubJ•ct to local 01" agenoy NqUiNmenta. CB277Zl 

E2-105 

.. 

0013005



• 

• 

• 

APPENDIXF 

MANAGEMENT GUIDELINES FOR THE 
USE OF FERTILIZERS AND PESTICIDES 

0013006



• 

• 

• 

COUNTY OF ORANGE 

PUBLIC FACILITIES & RESOURCES DEPARTMENT 

MANAGEMENT GUIDELINES 
FOR THE USE OF FERTILIZERS AND PESTICIDES 

September 2000 
(Revision to March 1993) 

VICKI L. WILSON 
Director 

ORANGE COUNTY BOARD OF SUPERVISORS 

CHARLES V. SMITH 
First District 

JAMES W. SILVA 
Second District 

THOMAS W. WILSON 
Fifth District 

TODD SPITZER 
Third District 

CYNTHIA P. COAD 
Fourth District 

0013007



• 

• 

• 

TABLE OF CONTENTS 

Glossary 

Executive Summary 

1.0 Introduction 
1.1 Status of Fertilizer and Pesticide Use 
1.2 Management Options 
1.3 Definitions 

2.0 Fertilizer Management 
2.1 Identification and Scope of Guidelines 
2.2 General Considerations 

2.2.1 State and Federal Law 
2.2.2 General Recommendations 

2.3 Planning for the Use of Fertilizers 
2.3.1 Soil Testing 
2.3 .2 Application Rates 
2.3.3 Timing 

2.4 Application Methods 
2.4.1 Banding of Fertilizer 
2.4.2 Foliar Fertilization 
2.4.3 Broadcast Application 
2.4.4 Fertigation 

2.5 Storage and Handling of Fertilizers 
2.5.1 General Description 
2.5.2 Dry Fertilizer 
2.5.3 Liquid Fertilizer 

3.0 Pesticide Management 
3 .1 Identification and Scope of Guidelines 
3 .2 General Considerations 

3.2.1 State and Federal Law 
3.2.2 Chemical Labels and Materials Safety Data Sheets (MSDS) 
3.2.3 General Recommendations 

3.3 Planning for the Use of Pesticides 
3 .3. I Selection of Appropriate Pesticides 
3.3.2 Certification, Licensing and Permitting 
3 .3 .3 Employee Training 
3.3.4 Accident Mitigation 
3.3.5 Emergency Medical Care 
3.3.6 Equipment and Equipment Maintenance 
3.3.7 Groundwater and Surface Water Protection 

F- i 

0013008



• 

• 

• 

TABLE OF CONTENTS (cont'd) 

3 .4 Application of Pesticides 
3.4.1 Supervision 
3 .4 .2 Proper Techniques 
3.4.3 User Safety and Protection 

3 .5 Storage, Disposal and Transportation 
3.5.1 Proper Storage 
3.5.2 Proper Disposal 
3.5.3 Safe Transportation Methods 

4.0 Integrated Pest Management 
4.1 Background ofIPM 
4.2 Scope of Guidelines 
4.3 Alternatives to Pesticides 

REFERENCES 

F- ii 

0013009



• 

• 

• 

GLOSSARY 

California Code of Regulations, Title 3, Division 6 (3 CCR) 
The State of California Code regulating pesticides and pest control operations. 

California Fertilizer Association (CFA) 
An organization promoting progress in the fertilizer industry in the interest of an efficient 
and profitable agricultural community. Activities of CF A include developing and 
disseminating new information to its members and others; supporting production-oriented 
research programs to identify maximum yield systems for farmers; promoting argonomic 
topics at our schools, colleges and universities; and maintaining open communications 
among the industry, universities and other state and federal agencies. 

Chemical Labels 
As required by federal law, manufacturers of pesticides must provide chemical labels on 
the containers of all pesticides distributed. These labels include all necessary information 
on the chemical constituents of the pesticide, including recommendations and instructions 
for use, toxicity classification and the appropriate warning statements and emergency 
procedures in case of acute exposures. As required by state law, labels must be kept in 
good, readable condition and be attached to all pesticide containers at all times. 

Drainage Area Management Plan (DAMP) 
A document required under the municipal NPDES stormwater permits issued to the 
co-permittees by Santa Ana and San Diego Regional Water Quality Control Boards. 

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

Eutrophication 
A decrease in dissolved oxygen in a body of water to such an extreme extent that plant 
life is favored over animal life. For example, a lake that is overgrown in algae on the 
surface is likely in a state of eutrophication. 

Integrated Pest Management 
The trend in vegetation management that supports moving away from reliance on 
pesticides and toward an integrated approach of limited pesticide use with more 
environmentally friendly pest control techniques. 

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

Materials Data Safety Sheet (MSDS) 
Similar to chemical labels and also required by federal law, these sheets should contain 
all information necessary for the safe handling of pesticides. They include chemical 
identifications, hazardous ingredients, physical data, fire and explosion data, health 
hazards, reactivity data, spill or leak cleanup procedures, special protection and special 
precautions. 

National Pollutant Discharge Elimination System (NPDES) 
The national program under the Clean Water Act for controlling discharges from point 
sources directly into Waters of the United States. 

Permittee 
A permittee to an NPDES permit that is responsible for permit conditions relating to the 
discharge for which it its operator. As used in the Stormwater Permit Implementation 
Agreement, permittees are the County of Orange, the 33 cities of Orange County and the 
Orange County Flood Control District. 

Pest Control Advisor (PCA) 
Certification obtained from the State of California after demonstrating 
adequate knowledge of pests, pesticides and the implications of pesticide 
use. A recommendation for pesticide use must be obtained from a PCA before public 
agencies may approve any pesticide applications. 

Qualified Applicator's License (QAL) 
A license obtained from the State of California after demonstrating adequate knowledge 
of the proper techniques for handling, storing, transporting and applying pesticides. 
Workers must obtain a QAL before being permitted to apply or supervise application of 
Category 1 pesticides. 

Qualified Fertilizer Specialist 
A person designated by the governing public agency who is knowledgeable of the proper 
techniques for handling, storing, transporting and applying fertilizers as defined in the 
Management Guidelines for Use of Fertilizers and Pesticides. This person shall be able 
to sample, inspect, test and make analyses of fertilizers that are in use or being considered 
for use in the agency's jurisdiction to such an extent to adequately determine their 
compliance with the management guidelines. 

Restricted Materials Permit 
A permit that must be acquired by any public agency before application of the pesticides 
listed as restricted by the State of California in the Code of Regulations ("CCR"), Title 3, 
Division 6. In Orange County, this permit must be obtained from the County 
Agricultural Commissioner. 
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GLOSSARY (cont'd) 

State Code 
In this report, referring to CCR, Title 3, Division 6, and noted as "3 CCR." 

Storm Drain 
Pipe or channel structure designed to convey only stormwater runoff for purposes of 
flood protection. Federal regulations use the term "storm sewer." Use of the word 
"sewer" for a stormwater conveyance structure should be discouraged, since the word 
"sewer" also includes sanitary sewers and combined sewers which carry human waste. 

Toxicity Classification 
The California Department of Food and Agriculture groups pesticides into three 
categories according to their toxicity or potential to cause injury to people. Category 1 
pesticides are the most hazardous and their use is normally restricted, while Category 3 
pesticides are the least toxic to people and are generally less hazardous . 
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EXECUTIVE SUMMARY 

This document was prepared to establish guidelines for the management of fertilizers and 
pesticides. The main objective of these guidelines is to safeguard to "the maximum 
extent practicable"* against unnecessary discharges of fertilizers and pesticides into 
surface and groundwater systems and to establish safe and reasonable standards for 
handling those materials. The guidelines are based on state and federal laws, 
environmental policies and "best management practices" established by various public 
and private agencies. Through this document, it is envisaged that these practices will 
establish a set of uniform standards and procedures . 
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1.0 INTRODUCTION 

1.1 Status of Fertilizer and Pesticide Use 

Fertilizers and pesticides are a primary tool of vegetation management. Used properly, 
fertilizers provide important nutrient supplies for vegetation and agriculture, and 
pesticides help to protect those resources from potential harm. 

Used improperly, fertilizers and pesticides can become an impairment to surface and 
groundwater supplies. Careless application, mixing, transportation, storage and disposal 
allow chemicals to enter surface and groundwater through runoff and infiltration; the 
same handling problems endanger human health through exposure to toxic chemicals; 
soil degradation often results from overuse and misuse of pesticides and fertilizers. Even 
under ideal conditions, there is still a high level of risk, and consequently, there is a need 
for considerable professional planning and management. 

1.2 Management Options 

Because of the risk involved in using fertilizers and pesticides, the development of 
management guidelines for use of fertilizers and pesticides is an essential element of the 
DAMP. These guidelines are designed not only to comply with the NPDES Stormwater 
Program, but also to minimize any threat to human health and environmental resources 
from improper use of fertilizers and pesticides. It is envisaged that consideration of these 
guidelines by the permittees will cause public agencies to re-evaluate their approach to 
using fertilizers and pesticides and move toward reducing dependence on them. 

The guidelines that follow are intended for the use of the Permittees, although they may 
ultimately be used on a broader scale. They are based on the laws, management 
guidelines and "best management practices" established by other federal, state and local 
agencies. They recognize that the safe management of fertilizers and pesticides is a 
shared responsibility between the field worker and management. These guidelines 
address the concern for fertilizer and pesticide use at a basic level, and if followed, they 
should reasonably prevent environmental damage to the highest degree possible. 

1.3 Definitions 

For the purpose of these guidelines, fertilizers may be referred to as "nutrients" or "soil 
nutrients," and the term "pesticides" will encompass all herbicides, insecticides, 
fungicides and rodenticides. The California Food and Agricultural Code and the 
California Code of Regulations, Title 3 (3 CCR)*, constitute the laws and regulations 
referenced in this plan. They are referenced often and usually referred to as the "State 
Code."* Also, Permittees will be referred to as "public agencies," and employees 
working for these public agencies who handle fertilizers & pesticides will be referred to 
as "workers" or "public employees." 
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2.0 FERTILIZER MANAGEMENT 

2.1 Definition and Scope of Guidelines 

Fertilizers are nutrients applied to soil to provide a better growing environment for plants. 
The fertilizers most commonly in use in Southern California today are nitrogen- and 
phosphorus-based. Both leach into soils easily in the presence of water and have become 
a water quality concern, causing algal blooms and eutrophication* and, in some cases. 
causing levels to exceed federal drinking water standards. 

However, fertilizers also play the important role of promoting vegetation growth that 
protects soil from erosion and enhances landscape aesthetics. Because there is a 
necessity for soil nutrients and because there is a potential for adverse effects on local 
waterways due to the loss of these nutrients through runoff and infiltration, management 
guidelines are necessary as a means of reducing the loss of fertilizers into water supplies. 

2.2 General Considerations 

2.2.1 State and Federal Law 

Because most fertilizers are not as toxic as pesticides, state and federal lawmakers have 
not developed regulations for their use. Fertilizers are not usually considered an 
immediate danger to public health or safety. However, the California Fertilizer 
Association (CF A)*, a Sacramento-based organization, has developed complete 
management guidelines for fertilizer use and the State Department of Food and 
Agriculture has recommendations for use of nitrate-based fertilizers, both of which are 
available for consultation. 

2.2.2 General Recommendations 

1. Public agencies should periodically have soils tested before applying fertilizers to be 
certain that application is appropriate for and compatible with soil conditions. The 
samples should be analyzed by a qualified specialist for fertilizer applications*, and 
workers should follow the recommendations. 

2. Public agencies should choose to use organic fertilizers such as compost, peat and 
mulch wherever possible to increase soil porosity and water retention. 

3. Workers should apply only the minimum amount of fertilizer needed and incorporate 
it directly into the soil around the plant, where possible, to minimize potential surface 
runoff. 

4. Workers should not apply fertilizers in the rain or on the same day that rain is 
expected. 

• 5. Workers should immediately cleanup any spill of fertilizers. 
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6. Storage facilities should be covered and have impermeable foundations so that 
potential spills don't have the opportunity to runoff into surface water or leach into 
groundwater systems. 

7. Fertilizers that may be carried by the wind should be stored in areas away from open 
loading spaces and entrances of storage warehouses. 

8. Fertilizers should be securely covered in the vehicle before being taken to application 
sites so that none can spill or fly out during transport. 

9. Use slow release fertilizers -- such as water soluble nitrogen fertilizers, coated 
fertilizers and fertilizers of limited solubility -- whenever possible to minimize the 
possibility of leaching. 

2.3 Planning for Use of Fertilizers 

2.3 .1 Soil Testing 

Most fertilizers travel quickly through water. Therefore, fertilizers will leach through soil 
and potentially contaminate groundwater more quickly after excess watering or irrigation, 
after heavy rains and where the water table is high. For this reason, soil testing is an 
important management technique to determine the safest fertilizer application rate . 

The California Landscape Contractors Association (CLCA) has a complete list of 
organizations in Southern California that offer soil testing and analyzing for fertilizer use. 
To get a copy of that list, CLCA can be contacted at (916) 448-2522. If a reliable soil 
analyst is not already known, it is advisable for public agencies to consult CLCA and 
research a specialist who can make recommendations for fertilizer use. 

2.3 .2 Application Rates 

The amount of fertilizer needed for different applications depends on a number of factors. 
For specific recommendations, a qualified specialist should be consulted. The following 
are some factors to be considered: 

• The vegetation's abilityto use fertilizer; 
• The amount of nutrients already in the soil, including fertilizer that may still be 

present from a previous application; 
• The amount of soil nutrients that will or can be obtained from natural processes; 
• The expected loss of nutrients from the soil; and 
• The temperature at the time of application . 
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• 2.3.3 Timing 

For vegetation with different growth patterns, fertilizers should be applied at different 
times and in different quantities. The vegetation being managed should be researched 
and fertilizers applied only according to the amounts and at the time intervals 
recommended by a qualified specialist for fertilizer applications. This should minimize 
the waste of fertilizer and reduce any risk of water contamination. 

2.4 Application Methods of Fertilizers 

This section details the most common methods for application of fertilizers. These are 
not the only acceptable methods of fertilizer application. Every application has its own 
circumstances and variables to consider. A qualified fertilizer specialist should be 
consulted to recommend the most appropriate application method. 

2.4.1 Banding of Fertilizer 

Probably the most common and safest application method, this involves physically 
working small amounts of fertilizer into the soil in a band beneath and around.the sides of 
a seed. It allows new roots to efficiently use the nutrients and minimizes potential 
nutrient loss to surface runoff. However, given the labor involved, banding may not be 
practical for most public agency fertilizer applications. 

• 2.4.2 Foliar Fertilization 

• 

This is fertilizer applied in solution form that is absorbed through leaves and stems. The 
method can reduce nutrient leaching into the soil when applied correctly and can be 
performed at the same time as pesticides application to avoid spraying twice. In this 
case, the guidelines for pesticide applications must also apply. 

2.4.3 Broadcast Application 

By this method, dry or liquid fertilizer is uniformly spread over the soil surface. This is 
often done mechanically, an example being the "drop spreader" which is usually an 
inverted triangle hopper. The simplest of mechanical applicators, the drop spreader is 
commonly mounted on wheels and pushed by hand or pulled by vehicle to drop fertilizer 
out of the bottom of the triangle. 

Other types of broadcast applicators include spray booms for liquid fertilization or 
"spinning disks" mounted on a moving vehicle that throw dry fertilizer into the air. It 
should be noted that these latter methods do not offer much control over fertilizer drift in 
adverse weather conditions . 
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2.4.4 Fertigation 

Although not likely to be used by public agencies for fertilizer applications, this method 
is common among Californian farmers who incorporate fertilizers into irrigation water. 
The potential for nutrient leaching using this method, though, appears to be high. 

2.5 Storage and Handling of Fertilizers 

2.5. l General Description 

When stored and handled properly, fertilizers present no hazard to the users' health. 
Public employees responsible for the storage and handling of fertilizers should be aware 
that some fertilizers have properties that can result in dangerous chemical reactions if 
mixed with other substances or under unusual circumstances. For example, ammonium 
nitrate may become explosive if it becomes mixed in diesel fuel; a dehumidifier may be 
necessary for storage areas where sensitive fertilizers are stored. Also, because most 
fertilizers tend to be corrosive, concrete structures are preferred for fertilizer storage 
facilities. 

2.5.2 Dry Fertilizer 

In most cases, dry fertilizers are safe to store, transport and handle. However, because 
some fertilizers have unique, potentially dangerous properties, it is advisable for public 
agencies to consult a qualified fertilizer specialist for the safest storage and handling 
procedures for specific fertilizers. 

2.5.3 Liquid Fertilizer 

Fertilizers in liquid form are potentially more hazardous than dry fertilizer. Public 
employees responsible for storage and handling need to be aware of the specific 
properties of each liquid fertilizer in use, including corrosivity and tolerable temperature 
and pressure ranges. Protective equipment may be necessary for workers handling 
fertilizers such as sulfuric or phosphoric acid. A qualified fertilizer specialist should be 
consulted for recommending the safest handling and storage procedures for specific 
liquid fertilizers . 
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3.0 PESTICIDE MANAGEMENT 

3.1 Definition and Scope of Guidelines 

Pesticides are designed to kill or restrict the growth of plants and organisms, and thus, are 
potentially dangerous chemicals. Increasing scientific concern for their safe use and 
heightened public awareness of health concerns has led to more and more regulations in 
the United States at both the state and federal level. Pesticide use by public agencies 
often involves applications to keep flood control channels and roadways clear or to 
minimize health and safety hazards of disease-bearing rodents and insects. Any of these 
applications can drain into stormwater basins if not controlled properly. Although safety 
concerns and the cost of complying with new regulations have encouraged some public 
agencies to cut back on the use of pesticides, use is still common, and their management 
is therefore essential. 

3.2 General Considerations 

3.2.1 State and Federal Law 

The California Department of Food and Agriculture and the federal Toxic Substances 
Control Act (TSCA) have set forth extensive rules and regulations that must be met by all 
public agencies. At an absolute minimum, public agencies must comply with these laws 
or be subject to the penalties described in the statutes. 

3.2.2 Chemical Labels and Materials Safety Data Sheets {MSDS) 

1. Without exception, chemical labels* provided by the manufacturer of each pesticide 
are the first source of recommendations and instructions for chemical use. Whenever 
a chemical is to be used by a worker or a contractor of a public agency, the user needs 
to be intimately familiar with the label instructions and requirements. 

As described in the State Code (Ch. 2, Subch. 1, Art. 10), the label must appear on the 
immediate container of the chemical and include, in prominent, bold type, the 
appropriate warning or caution statement according to its toxicity classification*. If a 
chemical is transferred to another container, a copy of the label should be transferred 
with it. 

Workers should never handle a container that doesn't have a warning label attached, 
and the supervisor in charge should be immediately advised of the situation. If a label 
is badly damaged, the supervisor should replace it. 
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2. Workers using pesticides should have readily available the Materials Safety Data 
Sheets (MSDS)* for each chemical they are using. Although the MSDS is a form that 
may vary in appearance for different chemicals, the information is the same, as 
required by law. Similar to the chemical labels, these sheets contain information 
necessary to handle each chemical safely, and all workers should be familiar with the 
information. 

MSDS sheets include chemical identifications, hazardous ingredients, physical data, 
fire and explosion data, health hazards, reactivity data, spill or leak-cleanup 
procedures, special protection and special precautions. 

3.2.3 General Recommendations 

1. Public agencies should maintain a complete list of all chemicals and their uses. 

2. Public agencies should thoroughly investigate and consider all alternatives to 
pesticide use. 

3. Workers should use pesticides only according to label instructions. 

4. Work crews should bring to the work site only the amount of chemical to be used 
during the application and use only the minimum amount the chemical necessary. 

5. Workers should consider weather conditions that could affect application (for 
example, they shouldn't spray when winds are exceeding 5 mph, when raining or 
when rain is likely). 

6. Workers should consider area drainage patterns (for example, they shouldn't apply 
near wetlands, streams and lakes or ponds unless it is for an approved maintenance 
activity). 

7. Workers should consider soil conditions before applying pesticides (for example, they 
shouldn't apply to bare or eroded ground). 

8. Workers should triple-rinse empty pesticide containers before disposal and use the 
leftover wash as spray. 

9. Workers should never clean or rinse pesticide equipment and containers in the 
vicinity of storm drains*. 

10. Pesticides should only be stored in areas with cement floors and in areas insulated 
from temperature extremes. 

11. Workers should secure chemicals and equipment during transportation to prevent 
tipping or excess jarring in apart of the vehicle completely isolated from people, food 
and clothing. 
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12. Workers or their supervisors should inspect pesticide equipment, storage containers 
and transportation vehicles daily. 

13. Public agencies should adopt a plan for dealing with potential accidents before they 
happen. 

14. Workers should immediately clean up any chemical spill according to label 
instructions and notify the appropriate supervisors and agencies. 

3.3 Planning for Use of Pesticides 

3 .3 .1 Selection of Appropriate Pesticides 

1. Pesticides are to be used only after recommendation from a state-licensed or certified 
pest control advisor. 

2. Public agencies should also seek advice for appropriate pesticide use from the Orange 
County Agricultural Commission, from other professional pesticide handlers and/or 
through professional publications. The County Agricultural Commission can be 
contacted at (714) 44 7-7100. 

3. A special effort should be made to limit use of restricted pesticides and all other 
Category One pesticides. 

3.3.2 Certification, Licensing and Permitting 

1. Pesticides are only to be applied by or under the direct supervision of an individual 
with a qualified applicators license (QAL)* for pesticide applications or by workers 
with equivalent training*. 

2. Chemicals listed as "restricted" in the State of California may be used only under a 
restricted materials permit* (StateCode Ch. 2, Subch. 4) to be issued by the Orange 
County Agricultural Commission. The permit must be renewed annually for 
continued use. For more information, contact the Commission at (714) 447-7100. 

3. All other guidelines concerning permits, licensing and certification requirements to be 
followed before pesticide application are detailed in the State Code, Chapter 3, 
Subchapter 1 . 
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• 3.3.3 Employee Training 

1. Public agency employees must know the information on the chemical label and its 
MSDS before using pesticides in any capacity. In addition, they should (a) know the 
immediate and long-term health hazards posed by chemicals to be used, the common 
symptoms of chemical poisoning and the ways poisoning could occur, and (b) know 
the safe work practices to be followed, including the appropriate protective clothing, 
equipment, mixing, transportation, storage, disposal and spill cleanup procedures that 
apply to the specific chemicals being used. 

2. In addition to the training and annual continuing education required for licensing and 
certification (3 CCR, Ch. 3, Subch.3, Art. 2), public employees are encouraged to 
participate in continuing pesticide education programs whenever the programs are 
available. 

3.3.4 Accident Mitigation 

Public agencies using pesticides should have plans for dealing with potential accidents 
before they happen. These plans should consider: 

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

2. Spill Cleanup Kits -- Any time pesticides are being handled, there should be a 
cleanup kit on hand in case of an accident. This means there should always be a 
cleanup kit located in pesticide storage areas, on vehicles used to transport pesticides 
and on location where the chemicals are being applied. Although these kits may vary 
in what they contain depending on the chemical type and the situation, at a minimum 
they should include: 

• spill-control procedures 
• a five gallon drum with sealable lid 
• a dust pan and broom 
• a squeegee 
• a shovel 
• protective goggles, gloves, boots, coveralls 
• a tarp (for covering dry spills) 
• detergent and water ( check label or MSDS for proper use) 
• barricade tape, florescent traffic safety cones or string to cordon off an 

area 
• large sponges, containment booms or some other absorbent material 
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3. Cleanup Procedures -- Spilled pesticides must be prevented from entering the local 
surface and/or groundwater supplies. Specific recommendations for spill cleanup 
should be available on each chemical label or MSDS. Specific recommendations for 
the sequence of procedures may also vary depending on the situation. However, 
generally, in case of a spill, the responsible worker(s) should: 

EVALUATE the accident and quickly determine the most immediate concerns 
(medical and/or environmental). 

CONTAIN OR CONTROL the spill. 

NOTIFY the supervisor in charge who should, in tum, notify the proper 
authorities. If contact cannot be made, dial 911. 

ISOLATE the area with fluorescent traffic safety cones, ropes or some other 
cordoning device to be sure that no one walks, wanders or drives through the spill 
area. 

CLEAN UP the spill as best as possible following label instructions and using the 
appropriate spill cleanup kit. 

EVALUATE any damage that may have occurred resulting from the spill 
(property damage, health damage, equipment damage, etc.) and make notes on all 
relevant details and circumstances before leaving the scene. 

PREPARE A COMPLETE REPORT detailing the incident immediately after 
leaving the scene upon returning to the work place and submit it to the immediate 
supervisor. 

3.3.5 Emergency Medical Care 

Accident situations requiring emergency medical care are likely to involve acute 
exposure to potentially toxic chemicals. Instructions for handling these exposures appear 
on the chemical label. Workers should: 

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

2. Have a predetermined strategy for dealing with exposure scenarios, including 
knowing (a) the label recommendations for dealing with acute exposures and (b) the 
nearest medical facility where emergency care is available . 
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3.3.6 Equipment and Equipment Maintenance 

All equipment for the handling of pesticides should be inspected and cleaned by workers 
before each use to ensure that there are no problems that could lead to chemical leaks, 
spills or accidents during the day's work (State Code Ch. 3, Subch. 3, Art. 2). 

3.3.7 Groundwater and Surface Water Protection 

Similar to the discussion of leaching in fertilizer management, the main factors 
determining the rate at which pesticides enter groundwater and surface water systems are 
chemical mobility, solubility and persistence and the soil type. For example, potentially 
dangerous chemicals are likely to have a high solubility and an extremely long half-life, 
and they are not likely to be easily absorbed into the soil. Therefore, chemicals that 
decompose rapidly may be preferred. However, note that to choose a chemical that may 
need to be applied two or three times as often may not make sense from a transportation 
and application risk standpoint. 

Because of these factors, regardless of the category of chemicals being used, pesticide 
advisors should always test the soil for compatibility with specific chemicals before 
recommending pesticides for a specific area. 

Furthermore, because the effect of these uses is not always immediately apparent, public 
agencies should periodically test areas that could be particularly vulnerable to 
contamination or deterioration. The results of these tests should be kept on public record. 

3.4 Application of Pesticides 

3.4.1 Supervision 

I . In cases where supervision of pesticide applications is required by the State Code, 
supervision must be handled by a state-licensed or certified pesticide applicator. For 
all other pesticide applications, supervision may be handled by workers with 
equivalent training. 

2. Public agencies that contract pesticide applications should periodically inspect 
contracted work crews to be certain that contractors are following proper 
management guidelines. Public agencies handling their own applications should 
likewise inspect their work crews on a regular basis to ensure that safety standards are 
being met. 
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• 3.4.2 Proper Techniques 

1. Read the label carefully and follow application instructions exactly. Be absolutely 
certain that the right chemical is being used for the right job before applying. 

2. To prevent potentially harmful runoff, only the absolute minimum amount of 
pesticides should be used to ensure vegetation safety. 

3. Recommendations for best weather conditions to prevent pesticide spray drift are 
outlined in State Code Chapter 2, Subchapter 4, Article 2. 

3.4.3 User Safety and Protection 

1. Public agencies should have on hand equipment for application of pesticides should 
include eye protection, gloves, respiratory gear and impervious full-body, chemical 
resistant clothing when called for by the chemical label. 

2. Even when wearing respiratory gear or masks, when dealing with spray applications 
of pesticides, workers should avoid directly inhaling in the spray mist. 

3. Workers should avoid working alone, especially at night. 

4. Workers should clean equipment, clothing and self thoroughly after each application. 

5. State laws regarding re-entry into fields that have recently been treated with 
pesticides should be followed (State Code Chapter 3, Subchapter 3, Article 3). 

6. Public agencies are responsible for knowing and informing workers about the specific 
pesticides being used including how they are properly handled, the dangers involved 
and the proper training and safety procedures. 

7. Public agencies are responsible for keeping updated records and a complete list of the 
pesticides being used in their jurisdiction. This should include the chemicals, amount 
in storage, amount of applications, dates and location of applications and pests 
controlled with each application. 

8. Public agencies should keep all relevant label and MSDS information for each 
chemical updated and readily available at all times to workers handling the materials. 
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3.5 Storage, Disposal and Transportation 

3.5.1 Proper Storage 

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

2. Public agencies should ensure that chemical labels on pesticides being stored or used 
are kept in good condition and attached to all containers holding pesticides (State 
Code Ch. 3, Subch. 2, Art. 4). 

3. Workers should ensure that storage equipment and containers are inspected daily for 
leaks or defects before being taken on the job. Containers should also be inspected 
and before storing at the end of the day. 

3 .5 .2 Proper Disposal 

1. Workers should make certain that chemical containers are triple-rinsed before 
disposal (State Code Ch. 3, Subch. 2) 

2. It is recommended that cleaned containers be sent back to the manufacturer for 
recycling whenever possible. However, once triple-rinsed, most haulers will take 
them to most landfills. 

3. Workers should use left over rinse water as spray. 

4. Public agencies should ensure that surplus or out-of-date chemicals are given to a 
licensed hazardous waste hauler for disposal. 

3.5.3 Safe Transportation Methods 

1. Workers should ensure that all pesticides containers are tightly sealed and secured 
from tipping or excess jarring (State Code Ch. 3, Subch. 2, Art. 4). 

2. Transportation compartments on vehicles should be isolated from the compartment 
carrying people, food and clothing and should be securely locked (State Code Ch. 3, 
Subch. 2, Art. 4). 

3. Workers should transport only the amount of pesticide needed for the day to the site. 

4. Workers should be certain that the appropriate chemical labels and MSDS sheets, a 
spill cleanup kit, the location of emergency medical care and a first aid kit are always 
brought along when transporting pesticides. 
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• 5. Public agencies should encourage all vehicles used for pesticide transportation to 
include radio communications for contacting help in case of a spill or some other 
emergency. 

4.0 INTEGRATED PEST MANAGEMENT* 

4.1 Background on Pesticide Use 

For most of the last 50 years, the trend in vegetation management has been toward a 
greater reliance on pesticides. The result has been not only a tremendous increase in the 
use of many dangerous chemicals, but also an enormous increase in the number of pests 
that are resistant to the pesticides being produced. In essence, as more pesticides have 
been produced, more resistant strains of pests have evolved. Worse, recent studies have 
shown that the end result of this global trend has been no net gain in vegetation survival 
rates. 

With these realizations becoming well known, vegetation managers are now moving 
away from their reliance on pesticides and toward an integrated approach that combines 
limited pesticides use with more environmentally-friendly pest control techniques. 

4.2 Scope of Guidelines 

For public agencies in Orange County, IPM practices should be preferred to the sole use 
of pesticides as the primary means of vegetation management. These techniques are 
designed to prevent overuse and to reduce reliance on them. IPM should be considered 
by all public agencies or their contractors before intensive use of pesticides. 

The goal of IPM is not to eliminate all pests, but to keep their populations at a 
manageable number. Pesticides are part of IPM techniques, but they are used in small 
quantities and only after all other alternatives have been reviewed. 

4.3 Alternatives to Pesticides 

Some of the alternatives to pesticides that may be considered as part of an IPM program 
include: 

1. Introduction of natural predators such as ladybugs, lacewings, garter snakes and 
toads. Also, some bacteria, viruses and insect parasites may be preferable to 
pesticides. 

2. Selected removal or rotation of vegetation habitat to eliminate the breeding places of 
specific pests. 

3. Weeding, hoeing and trapping manually. Pruning and thinning of trees is also an 
effective means of preventing epidemic tree insects and diseases. 
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Also, at certain times of the year and under certain environmental conditions, certain 
pests can be expected. Therefore, timely planting or well-timed use of small quantities of 
pesticides may avoid the need for some chemical use. 
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1.0 INTRODUCTION 

This appendix was prepared by the New Development/Construction Task Force a group 
comprising County, City, Building Industry Association, Association of General Contractors, 
and Civil Engineers & Land Surveyors of California representatives with additional input from 
the Food Sanitation Advisory Council, Sanitation Districts, and the Western States Petroleum 
Association. In accordance with Section 7.5 and 8.6 of the 1993 DAMP, it was reviewed by the 
Technical Advisory Committee (TAC) and submitted for Permittee implementation. Section 1-4 
of the 1993 DAMP, in discussing Best Management Practices (BMPs) for existing developed 
areas and areas of new development, states that "The Permittees will consider such options and 
will conduct public discussions to hear the views of various members of the community". The 
composition of the Task Force and the review process reflects such an approach. 

The objective in preparing this appendix was to identify relatively small-scale development 
source pollutant prevention and treatment measures that could be incorporated into new 
development. The New Development/Construction Task Force was identified in the DAMP as a 
program guidance body to recommend which BMPs should be required as standard practice ( and 
when), and which should be viewed as solutions applicable only to special water quality 
problems, on a case by case basis. 

The Drainage Area Management Plan does not specify a minimum development size to be 
considered for BMP applications, nor does it specify which land uses should ·receive the most 
attention. In general, BMPs are required on a wide variety of land uses, both residential and non
residential. BMPs should also be required on accessory uses of concern (such as outdoor 
material/equipment storage, vehicle/equipment fueling and service) and certain low intensity (but 
potentially high polluting) uses such as golf courses and plant nurseries. 

2.0 REGULATORY REQUIREMENTS 

The NPDES Stormwater Program's First Term.Permits required that: 

"All new developments and existing facilities with significant redevelopment, 
irrespective of size, must develop individual, comprehensive, long-term post construction 
storm water management plans, incorporating structural and non-structural BMPs", and 

''All industrial/commercial construction operations that result in a disturbance of one acre 
or more of total land area ( or smaller parcel of land which is part of a large common 
development) and residential construction sites that result in a disturbance of five acres or 
more of total land area ( or smaller parcel· of land which is part of a larger common 
development) shall be required to develop and implement BMPs". (Order 90-71, pages 
18 and 19). 

The requirement for storm water quality management applies equally to private and public 
projects . 
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3.0 BMP SELECTION 

Candidate control measures have been selected from review of technical literature, review of 
existing control programs, and input from consulting firms and municipalities already involved 
in control program implementation. As required by First Term Permit Terms, consideration was 
given to: 

• Structural Controls: First flush diversion, detention/retention basins, infiltration 
trenches/basins, porous pavement, oil/grease separators, grass swales, swirl concentrators, 
and engineering and design modification of existing structures. 

• Non-structural Controls: Programs to educate the public on proper disposal of 
hazardous/toxic wastes, regulatory approaches, street sweeping and facility maintenance, 
and detection and elimination of illicit connections and illegal dumping. 

Each new development will be required to implement appropriate non-structural BMPs in 
keeping with the size and type of development, to minimize the introduction of pollutants into 
the drainage system. 

Each new development will also be required to implement appropriate "routine" structural BMPs 
in keeping with the size and type of development. "Routine" structural BMPs are economical, 
practicable, small scale-measures, which can be feasibly applied at the smallest unit of 
development. 

A wide variety of documents from other jurisdictions, including the State BMP Manuals, as well 
as a number of new development BMP plans approved in the unincorporated area (plus a number 
in Cities) have been reviewed. The measures identified in Tables 1 and 2 are to be deemed 
"standard practice" to be required on new developments, as specified. 

Later, "special" structural BMPs may be installed to address specific water quality problems 
identified in the watershed planning process. "Special" structural BMPs are engineered facilities 
designed to address specific pollutant problems identified in the water quality planning process, 
runoff management plan, CEQA process, or similar water quality planning. Thus, there will be 
the future need to revisit these requirements at an as-yet-unspecified date or frequency . 
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3.1 Routine Non-structural BMPs 

NI. Education for Property Owners, Tenants and Occupants - For developments with no 
Property Owners Association (POA) 1 or with POAs ofless than fifty (50) dwelling units, 
practical information materials will be provided to the first residents/occupants/tenants on 
general good housekeeping practices that contribute to protection of storm water quality 
initially these materials will be provided by the developer. Thereafter such materials will 
be available through the Permittees' education program. Different materials for 
residential, office commercial, retail commercial, vehicle-related commercial, and 
industrial uses will be involved. 

For developments with POA and residential projects of more than fifty (50) dwelling 
units, project conditions of approval will require that the POA provide environmental 
awareness education materials, made available by the municipalities, to all members 
periodically. Among other things, these materials will describe the use of chemicals 
(including household type) that should be limited to the property, with no discharge of 
specified wastes via hosing or other direct discharge to gutters, catch basins and storm 
drains. 

N2. Activity Restrictions - If a POA is formed, conditions, covenants, and restrictions shall 
be prepared by the developer for the purpose of surface water quality protection. 
Alternatively, use restrictions may be developed by a building operator through lease 
terms, etc . 

N3. Common Area Landscape Management - Ongoing maintenance consistent with County 
Water Conservation Resolution or city equivalent, plus fertilizer and pesticide usage 
consistent with County Management Guidelines for Use of Fertilizers and Pesticides 
(DAMP Appendix F), or city equivalent. 

N4. BMP Maintenance - Identification of responsibility for implementation of each non
structural BMP and scheduled cleaning of all BMP structural facilities. 

N 5. Title 22 CCR Compliance - Compliance with Title 22 of the California Code of 
Regulations and relevant sections of the California Health & Safety Code regarding 
hazardous waste management, to be enforced by County Environmental Health on behalf 
of State. 

N6. Local Industrial Permit Compliance- Provides for clean storm water discharges from 
fuel dispensing areas, and requires permission to discharge industrial wastes to public 
properties . 

1 The term "Property Owners' Association" or POA as used herein means a nonprofit corporation or unincorporated 
association created for the purpose of managing a common interest development [from California Civil Code Sec. 
135 l(a)]. 

G-3 
0 

0013036



• 

• 

N7. Spill Contingency Plan - Prepared by building operator for use by specified types of 
building or suite occupancies (County Environmental Health has provided list to County 
Building Plan Check, as an example), and which mandates stockpiling of cleanup 
materials, notification of responsible agencies, disposal of cleanup materials, 
documentation, etc. 

N8. Underground Storage Tank Compliance- Compliance with State regulations dealing 
with underground storage tanks, enforced by County Environmental Health on behalf of 
State. 

N9. Hazardous Materials Disclosure Compliance- Compliance with County and comparable 
City ordinances typically enforced by respective fire protection agency. 

NI 0. Uniform Fire Code Implementation - Compliance with Article 80 of the Uniform Fire 
Code enforced by fire protection agency. 

NI I. Common Area Litter Control - For developments with POAs, the POA will be required 
to implement trash management and litter control procedures in the common areas aimed 
at reducing pollution of drainage water. The Associations may contract with their 
landscape maintenance firms to provide this service during regularly scheduled 
maintenance, which should consist of litter patrol, emptying of trash receptacles in 
common areas, and noting trash disposal violations by homeowners or businesses and 
reporting the violations to the Association for investigation . 

NI2. Employee Training- Education program (see NI) as it would apply to future employees 
of individual businesses. Developer either prepares manual(s) for initial purchasers of 
business site or for development that is constructed for an unspecified use makes 
commitment on behalf of POA to prepare. 

N 13. Housekeeping of Loading Docks - Loading docks for grocery, drug and discount stores 
and warehouse type commercial and industrial loading docks must be kept in a clean and 
orderly condition through a regular program of sweeping and litter control and immediate 
cleanup of spills and broken containers. 

NI4. Common Area Catch Basin Inspection- For developments with POAs and privately 
maintained drainage systems, require the Association to have privately owned catch 
basins inspected and, if necessary, cleaned prior to the storm season, no later than 
October 15th each year. 

NI5. Street Sweeping Private Streets and Parking Lots- For developments with POAs and 
privately owned streets and parking lots, require the streets and parking lots be swept 
prior to the storm season, no later than October 15 each year. 

NI6. Commercial Vehicle Washing- Vehicle exteriors may be washed with tap water or 
deionized water without the use of soaps or detergents and discharged to the storm drain 
system. Solvents/degreasers may be used on a spot basis but must be wiped off before 
the vehicle is rinsed. 
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3.2 Routine Structural BMPs 

S 1. Filtration - Surface runoff shall be directed to landscaped areas wherever practicable and 
as recommended by the engineer of record. 

S2. Common Area Efficient Irrigation - Physical implementation of landscape plan 
consistent with County Water Conservation Resolution or city equivalent, which may 
include provision of water sensors, programmable irrigation times (for short cycles), etc. 

S3. Common Area Runoff-Minimizing Landscape Design - Group plants with similar water 
requirements in order to reduce excess irrigation runoff and promote surface filtration. 

S4. Community Car Wash Racks - In complexes larger than 100 units where car washing is 
allowed, a designated car wash area that does not drain to a storm drain system shall be 
provided for.common usage. Wash waters from this area may be directed to the sanitary 
sewer (in accordance with Attachment A and with the prior approval of the sewering 
agency); to an engineered infiltration system; or to an equally effective alternative. 

S5. Wash Water Controls for Food Preparation Areas- Food establishments (per State 
Health & Safety Code 27520) shall have either contained areas, sinks, each with sanitary 
sewer connections for disposal of wash waters containing kitchen and food wastes. If 
located outside, the contained areas, sinks shall also be structurally covered to prevent 
entry of stormwater . 

S6. Trash Container (dumpster) Areas-Trash container (dumpster) areas to have drainage 
from adjoining roofs and pavements diverted around the area(s), and: 

A. For trash container areas associated with fuel dispensing, vehicle repair/ 
maintenance, and industry, such areas are to be roofed over or drained to a water 
quality inlet ( see S 16), engineered infiltration/filtration system, or equally 
effective alternative. 

B. For trash container areas associated with restaurants and warehouse/grocery 
operations such areas are to be screened or walled to prevent off-site transport of 
trash. 

S 7. Self-contained Areas for Washing/Steam Cleaning/Maintenance Repair/Material 
Processing ~ Self-contained areas are required for washing/steam cleaning, wet material 
processing, and maintenance activities, specifically: 

A. For businesses where washing of vehicles without steam cleaning occurs, provide 
wash racks constructed in accordance with the guidelines in Attachment A and 
with the prior approval of the sewering agency (Note: Discharge monitoring may 
be required by the sewering agency). Alternatively, refer to Nl6. 

B. Where steam cleaning occurs, provide wash racks as in S7 A or structurally 
contain (with a cover for rain events) runoff from such areas on site for 
commercial waste removal. 
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C . Where wet material processing occurs ( eg. Electroplating), secondary 
containment structures (not double wall containers) shall be provided to hold 
spills resulting from accidents, leaking tanks or equipment, or any other 
unplanned releases (Note: If these are plumbed to the sanitary sewer, the 
structures and plumbing shall be in accordance with Attachment B and with the 
prior approval of the sewering agency). Also see NIO. 

D. Where vehicle repair/maintenance occurs, impermeable berms, drop inlets, trench 
catch basins, or overflow containment structures shall be provided around repair 
bays to prevent spilled materials and wash-down waters from entering the storm 
drain system. 

S8. Outdoor Storage - Where a plan of development contemplates or building plans 
incorporate outdoor containers for oils, fuels, solvents, coolants, wastes, and other 
chemicals, these shall be protected by secondary containment structures (not double wall 
containers). Also see NIO. For outdoor vehicle and equipment salvage yards, and 
outdoor recycling the entire storage area shall drain through water quality inlets ( see 
S16). 

S9. Motor Fuel Concrete Dispensing Areas - Areas used for fuel dispensing shall be paved 
with concrete (no use of asphalt). Concrete surfacing to extend 6 'ii'' from the comer of 
each fuel dispenser in any direction. This distance may be reduced to OR the maximum 
length that the fuel dispensing hose and nozzle assembly may be operated in any 
direction plus one (1) foot. In addition, the fuel dispensing area shall be graded and 
constructed so as to prevent drainage flow either through or from the fuel dispensing area 
(also see Sll). 

S 10. Motor Fuel Dispensing Area Canopy - All motor fuel concrete dispensing areas are to 
have a canopy structure for weather protection, extending over the motor fuel concrete 
fuel dispensing area as defined in No. 9. 

S 11. Motor Fuel Concrete Dispensing Area Interruptible Drainage - The concrete motor fuel 
dispensing area will be graded and constructed so as to drain to an underground clarifier/ 
sump/tank equipped with a shut-off valve that can stop the further draining of stormwater 
or spilled material therefrom into the street or storm drain system. Spills will be 
immediately cleaned up according to Spill Contingency Plan 

S 12. Energy Dissipaters - Energy dissipaters are to be installed at the outlets of new storm 
drains, which enter unlined channels, in accordance with applicable agency 
specifications. 

S13. Catch Basin Stenciling - Phrase "No Dumping-Drains to Ocean" or equally effective 
phrase to be stenciled on catch basins to alert the public to the destination of pollutants 
discharged into stormwater . 
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S 14. Diversion of Loading Dock Drainage - Below grade loading docks for grocery stores and 
warehouse/distribution centers of fresh food items - will drain through water quality 
inlets (see Sl6), or to an engineered infiltration system, or an equally effective 
alternative. 

S 15 Inlet trash racks - Where appropriate to reduce intake and transport through the storm 
drain system of large floatable debris, trash racks shall be provided where drainage from 
open areas enters storm drains (County PFRD Standard Plan 1305 & 1327, CalTrans 
Standard Plan D96 & D98-C, or City equivalent). 

S 16. Water Quality Inlets - Water Quality Inlets designed to remove free phase liquid 
petroleum compounds, grease, floatable debris, and settleable solids can be used in the 
following applications: S6, S8, S14. 

4.0 CONSTRUCTION REGULATORY REQUIREMENTS 

The First Term Permits stated that ... "industrial/commercial construction operations that result 
in a disturbance of one acre or more of total land area ... and residential construction sites that 
result in the disturbance of five acres or more ... shall be required to develop and implement 
BMPs ... to control erosion and siltation and contaminated runoff from the construction sites". 

Construction activities disturbing five acres or more of land are required to comply with a 
general Construction NPDES Storm Water Permit from the State Water Resources Control 
Board. The following is therefore required as a result of the wording of the NPDES permits and 
applies only to commercial/industrial operations disturbing land areas of one to five acres. 

Permittees shall ensure that the following requirements are defined on permit plan cover sheets 
as either general or Special notes. 

1. Construction sites shall be maintained in such a condition that an anticipated storm does 
not carry wastes or pollutants off the site. 

Discharges of material other than stormwater are allowed only when necessary for 
performance and completion of construction practices and where they do no: cause or 
contribute to a violation of any water quality standard; cause or threaten to cause 
pollution, contamination, or nuisance; or contain a hazardous substance in a quantity 
reportable under Federal Regulations 40 CFR Parts 117 and 302. 

Potential pollutants include but are not limited to: solid or liquid chemical spills; wastes 
from paints, stains, sealants, glues, limes, pesticides, herbicides, wood preservatives and 
solvents; asbestos fibers, paint flakes or stucco fragments; fuels, oils, lubricants, and 
hydraulic, radiator or battery fluids; fertilizers, vehicle/equipment wash water and 
concrete wash water; concrete, detergent or floatable wastes; wastes from any engine; 
equipment steam cleaning or chemical degreasing; and superchlorinated potable water 
line flushings. 
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2. 

5.0 

During construction disposal of such materials should occur in a specified and controlled 
temporary area on-site, physically separated from potential storm water run-off, with 
ultimate disposal in accordance with local, state and federal requirements. 

Dewatering of contaminated groundwater, or discharging contaminated soils via surface 
erosion is prohibited. Dewatering of non-contaminated groundwater requires a National 
Pollutant Discharge Elimination System Permit from the respective state Regional Water 
Quality Control Board. 

DEVELOPMENT PLANNING 

NPDES Stormwater Permit compliance requires that storm water quality management is 
considered during a project's planning phase, implemented during construction, and ultimately 
maintained for the life of the project. In addition, the program must be adopted and uniformly 
implemented by all Permittees. 

Applying this concept to new development, it is intended that each new development will 
incorporate the approved program of BMPs to minimize the amount of pollution entering the 
drainage system. 

Standard Conditions of Approval were developed to be implemented countywide to address land 
use areas of concern. The requirement for a post-construction storm water quality management 
plan will be specified in each Permittee's standard conditions of approval. These conditions will 
require project proponents to submit for approval a proposal identifying the BMPs that will be 
incorporated into the project to control pollutants after construction. 

Each Permittee will require BMPs for specified new development through similar processes. 
The typical process is outlined as follows: 

1. 

2. 

3. 

The present municipal procedure for approval of grading, building, and similar permits 
will be modified to include incorporation of the BMPs listed in Tables 1 and 2, as 
applicable. 

Permittees will make this Appendix, detailing implementation of BMPs, available to 
applicants through the permitting process. Applicants will be informed at the earliest 
possible point of processing of these requirements. 

Applicants will be required to submit a Water Quality Management Plan (WQMP) at 
appropriate discretionary and ministerial permit issuance levels. The Plan shall include a 
description of the discretionary and ministerial permit issuance levels. The Plan shall 
include a description of the project and an outline of which BMPs apply to the project 
pursuant to this Appendix. A sample Plan outline is provided in Attachment C. The 
Plan shall also include a location map and a project map identifying storm drain facilities 
and receiving waters . 

As increasing detail concerning the nature of specific uses within the project becomes 
available, the WQMP shall be refined. 
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4 . Upon review of the WQMP, each municipality will require project incorporation of the 
identified routine structural and non-structural BMPs. 

GENERAL CONDITIONS to be applied by municipalities: 

Upon discretionary actions that include a precise plan of development: 

1. Prior to issuance of building permits, permit applicant shall submit for approval of 
City/PFRD Official(s), a water quality management plan (WQMP) specifically 
identifying Best Management Practices (BMPs) that will be used on site to control 
predictable pollutant run-off. 

This WQMP shall identify the: structural and non-structural measures specified in this 
Appendix detailing implementation ofBMPs whenever they are applicable to the project 
(when the project has a below grade loading dock, for example); the assignment of long
term maintenance responsibilities (specifying the developer, parcel owner, maintenance 
association, lessee, etc.); and, shall reference the location( s) of structural BMPs. 

Upon Subdivisions of Land: 

2. Prior to Recordation and if determined applicable by City/PFRD Official(s), applicant 
shall submit a WQMP that identifies the application and incorporation of those routine 
structural and non-structural BMPs outlined in the Countywide NPDES Drainage Area 
Management Plan Appendix detailing implementation of BMPs not dependent on 
specific land uses, for approval of City/PFRD Officials. 

Upon projects whose discretionary or grading or surface mining or grubbing and clearing or 
paving approval could result in the surface disturbance of more than five (5) acres, or which is an 
integral part of an earlier such approval not yet fully implemented (for example, a development 
area, road, or channel being graded/improved in phases): 

3. Prior to issuance of grading or grubbing and clearing or surface mining or paving 
permits, applicant shall obtain coverage under the NPDES Statewide Industrial 
Stormwater Permit for General Construction Activities from the State Water Resources 
Control Board. Evidence this has been attained shall be submitted to City/PFRD 
Official(s). 

All three conditions also functionally apply to public projects where the local jurisdiction 
technically chooses not to issue formal permits to themselves or hired-contractors, but 
nonetheless undertakes the work . 
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SPECIAL CONDITIONS 

To address unusual situations, particularly when an unanticipated element of land use or 
occupancy is proposed after a basic building has already been completed, the County itself 
applies and recommends application of language similar to the following condition upon permit 
issuance decisions that involve projects constructed for an unspecified use: 

Prior to issuance of certificates of use and occupancy or building permits for individual 
tenant improvements or construction permits for a tank or pipeline, uses shall be 
identified and, for specified uses, the applicant shall propose plans and measures for 
chemical management (including, but not limited to, storage, emergency response 
employee training, spill contingencies and disposal) to the satisfaction of the PFRD 
Official(s). 

The PFRD Official(s) and other specified agencies such as County Fire, the Health Care 
Agency, and sewering agencies to ensure implementation of each agency's respective 
requirements shall approve chemical management plans. Further, a copy of the approved 
"Chemical Management Plans" shall be furnished to the PFRD Building Official, prior to 
the issuance of any certificates of use and occupancy. 

Certificates or permits may be ministerially withheld if features needed to properly 
manage chemicals cannot be incorporated into a previously completed building, center, 
or complex. 

For the County, the Health Care Agency Environmental Health and Fire Department have 
provided a list of specified uses/occupancies of concern to Building Plan Check. 

6.0 EDUCATIONAL PROGRAM FOR DEVELOPERS AND CONTRACTORS 

The following defines the required educational program for developers and contractors. 

This Appendix with its attachments will contain the legal, administrative, and technical 
information needed to acquaint developers and contractors with the NPDES program. Orange 
County developers and contractors have been implementing erosion control plans for many years 
and are familiar with that portion of the program. New requirements resulting from the NPDES 
Permit and the DAMP are contained herein. 

The Building Industry Association and the Associated General Contractors have been asked to 
assume responsibility for alerting their members of the information contained in this Appendix. 
The County and Cities will make the Appendix text available as part of the development review 
process . 
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ATTACHMENT A 

County Sanitation Districts of Orange 

Guidelines for Preventing Sewer Discharge of Surface Runoff Through Wash Pads 

August 1992 

Purpose and Scope 

These guidelines are established pursuant to Section 203 of the Districts' Wastewater Discharge 
Regulations (Ordinance) as amended February 7, 1992. Section 203 provides that 

No person shall discharge groundwater, surface runoff, or subsurface drainage to the 
Districts' sewerage facilities except as provided herein. Pursuant to section 305, et. Seq., 
the Districts may approve the discharge of such water only when no alternate method of 
disposal is reasonably available or to mitigate an environmental risk or health hazard. 

The Guidelines presented herein are intended for the implementation of this policy as it applies 
to preventing surface runoff from entering the Districts' sewerage system through exposed wash 
pads. 

Application 

Two sources from which surface runoff can potentially enter the Districts' sewerage system are 
the exposed area around the wash pad and the wash pad itself. 

Exposed Area Around the Wash Pad: Appropriate measures must be taken to insure that 
surface runoff from the exposed area around the wash pad (e.g. parking lot, storage areas) 
does not enter the sewer. Surface runoff must be directed away from the sewer. 
Appropriate measures include grading the open area to redirect surface runoff to the 
storm drain; berming around the wash pad; or trenching around the wash pad with grating 
over the trench, and directing the collected water to a storm drain in accordance with 
stormwater discharge requirements. 

The Wash Pad: Appropriate measures must be taken to insure that surface runoff from 
the wash pad itself does not enter the sewer. Provided that local regulations are satisfied, 
roofing will be required for all exposed wash pads, which have a total area exceeding 150 
square feet. If the roof structure does not include walls, then the roofs overhang must 
extend a minimum of 20 percent of the roofs height. All roof drains must be routed to a 
storm drain. 

Where roofing of exposed areas is infeasible or prohibited by local regulations, the 
Districts may accept the use of an automated surface runoff diversion system. [Note: 
This diversion system will not substitute for the appropriate measures cited above for 
surface runoff from the exposed area around the wash pad]. In cases where a diversion 
system is installed, only the first 0.1 inch ofrainwater will be allowed to enter the sewer. 
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After the first 0.1 inch of rainfall, excess rainwater must be diverted to an appropriate 
drainage system by use of an automated diversion system. The diversion system is 
subject to acceptance by the Districts. Manual methods of diversion ( e.g. manual gates, 
removable plugs) are not acceptable. Companies are responsible for maintaining the 
automated diversion system in proper operating condition to ensure that no excess surface 
runoff from the wash pad is discharged to the sewer . 

G-12 

0013045



• 

• 

ATTACHMENT B 

County Sanitation Districts of Orange 

Minimum Requirements for Spill Containment 

1. Elimination of all floor drains in the wet process area. 

2. Installation of containment facilities to hold any drag-out process materials or spills 
resulting from employee accidents, leaking tanks or other equipment, or any other 
accidental releases. Installation of structures to seal the floor at any potential wastewater 
discharge points. 

3. Provide direct plumbing of all overflow or final rinse tanks and concentrated waste/ 
wastewater to the pretreatment system or holding tank. Regulated process wastewater 
may be plumbed to downstream of the pretreatment system, but upstream of the sample 
point, if it can be shown by sampling and analysis to meet permit limitations. An 
analysis report of these waste streams bypassing treatment must be submitted for 
Districts' approval. 

4. Spill containment (SC) volume requirements: 

0 

0 

0 

If the SC is inside ( covered), the volume must be equal to 110% of the largest 
tank or 10% of the total process tank volume inside the bermed area (whichever is 
larger). An additional 1" of freeboard or height must be added. 

If SC is outside (outdoors), use the inside criteria plus capacity to hold a rainfall 
of 24 hours based on a 25-year storm. An additional l" of freeboard or height 
must be added. 

Appropriate deductions to the spill containment volume shall be made for tanks 
and/or equipment occupying the same spill containment area. 

5. Separation of incompatible chemicals with a berm or other impermeable barrier. 

6. All berm penetrations or leaks rrmst be sealed. 

7. The floor and berm must be made or coated with material capable of withstanding spills 
of the chemicals being stored. 

8. Spill containment is also required in the pretreatment system area to prevent hazardous 
chemicals used in the pretreatment system and untreated wastes from entering the sample 
point. 
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ATTACHMENT C 

WATER QUALITY MANAGEMENT PLAN OUTLINE 

COVER PAGE 

NEXT PAGE 

Name of Project 
Name of Company 

Date 

Signed Statement (with/date) certifying that the applicant has accepted the provisions of the 
WQMP and that the applicant will strive to have the plan carried out by all future successors. 

REPORT TABLE OF CONTENTS 

I. Tract or Discretionary permit number(s) and condition number(s). Spell out conditions 
verbatim. 

II. Project Description 

1. Type of project 
2. Project size 
3. Homeowners Association or Property Owner's Association Formation 

III. Site Description 

1. Identify the watershed the project is in. 
2. Is there a pre-existing water quality problem that has been identified in the watershed 

planning process? 

IV. Best Management Practices (BMPs) 

l. List and describe applicable structural and non-structural BMPs from DAMP 
Appendix that are applicable to your project, depending on the proposed land use, size, 
and use of a property owners association. 

V. Inspection/Maintenance Responsibility for BMPs 

VI. Figures 

1. Location Map 
2. Site Plan (reduced drainage map acceptable) identifying storm drain facilities and 

receiving waters. 
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APPENDIXH 

BEST MANAGEMENT PRACTICES FOR PUBLIC WORKS 
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BEST MANAGEMENT PRACTICES FOR 
PUBLIC WORKS CONSTRUCTION 

September 2000 
(Revision to September 1993) 
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1.0 INTRODUCTION 

This Appendix fulfills requirements of Section 8.6 of the 1993 DAMP for developing a 
public works construction storm water pollution prevention program to regulate public 
works construction. The requirements are modeled after the Construction Permit. Federal 
and State regulations and related information are incorporated by reference. A storm 
water pollution control program will be implemented to reduce pollutants in stormwater 
run-off from construction sites to the maximum extent practicable. This Appendix 
provides guidance to Permittees for uniform implementation ofNPDES requirements and 
individual Permittees will continue to retain the ability to add, amend, or delete specific 
requirements to reflect local conditions. 

2.0 REGULATORY REQUIREMENTS 

This Appendix applies only to Permittee public works construction projects. Public works 
construction projects shall comply with the Construction Permit where applicable. 
Permittees awarding a public works construction contract shall submit a Notice of Intent 
(NOi) to the State Water Resources Control Board. 

3.0 BEST MANAGEMENT PRACTICES FOR PUBLIC WORKS 
CONSTRUCTION 

3.1 General Criteria 

Public works construction activities will implement non-structural (source control) and 
structural Best Management Practices (BMPs) to control contaminated storm water run
off to the maximum extent practicable (MEP), where MEP is defined in the NPDES 
permit as " ... the maximum extent possible, taking into account equitable considerations 
of synergistic, additive, and competing factors, including but not limited to, gravity of the 
problem, fiscal feasibility, public health risks, societal concern, and social benefits." 

BMPs selected are to be based on rational criteria including magnitude and type of 
potential pollutants, water quality objectives of receiving water bodies, and the principle 
of MEP. As a minimum, BMP selection shall be consistent with the Construction Permit. 
A BMP list with corresponding reference documents is provided for information 
purposes as Exhibit A. 

Other sources for BMPs are found in Permittees' approved standard plans and BMPs 
listed in the Construction Permit and EPA documents. Another reference on storm water 
retention for removal of sediment and other pollutants is found in "Methodology for 
Analysis of Detention Basins for Control of Urban Run-off Quality", EP A440/5-87-001 . 
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3.2 Sediment and Erosion Control 

Ordinances regulating sediment and erosion control are found with most if not all 
Permittees. In the absence of such ordinances, the Principal Permittees Grading and 
Excavation Code (Title 7, Division 1, Article 8 of the Codified Ordinances) and the 
Grading Manual (Board of Supervisors Resolution No. 81-1358) are considered as 
meeting the sediment and erosion control requirements. Grading and excavation codes of 
Permittees not inconsistent with the Principal Permittee codes considering local 
conditions, are also considered as BMPs meeting the sediment and erosion control 
requirements. The Construction Permit BMPs are also considered suitable for meeting the 
sediment and erosion control requirements. 

Where desilting is found to be required for sediment control, appropriate BMPs such as 
the Principal Permittees Standard Plans 1326-Pipe Entrance to Earth Channel, 1327-
Desilting Basin, 1328-Sandbag Velocity Reducer, 1329-Street Desilting Basin, and 1330-
Temporary Drainage Inlet (attached as Exhibit B) are considered as meeting sediment 
control requirements (Metric version of these plans are found in PFRD Metric Standard 
Plans). Similar or equivalent sediment control BMPs of other Permittees, not inconsistent 
with the Principal Permittee Standard Plans, considering local conditions, are also 
considered as meeting the sediment control_ requirements. 

3.3 Public Works Construction Practices 

Public works construction practices from the latest edition of "Standard Specifications for 
Public Works Construction" (SSPWC) are considered as meeting the sediment, erosion, 
and pollutant control requirements in the NPDES Stormwater Permits. 

The following specific construction practices for public works construction are found in 
SSPWC Section 7 - "Responsibilities of the Contractor", and will be followed by 
contractors working for Permittees: 

• Cleanup and Dust Control 

Throughout all phases of construction, including suspension of work, and until final 
acceptance of the project, work site shall be kept clean and free from rubbish and 
debris. Dust nuisance will be abated by cleaning, sweeping, and sprinkling with 
water, or other means as necessary. The use of water resulting in mud on public 
streets will not be permitted as a substitute for sweeping or other methods. 

Where appropriate and when required, a self-loading motor sweeper with spray 
nozzles will be used at least once each working day to keep paved areas acceptably 
clean wherever construction, including restoration, is incomplete . 
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Materials and equipment shall be removed from the site as soon as there are no longer 
necessary, and upon completion of the construction project, the site shall be cleared 
of equipment, unused materials, and rubbish so as to present a clean and neat 
appearance 

Care shall be taken to prevent spillage of earth or construction materials offsite and in 
haul routes. Any such spillage shall be removed immediately and the area cleaned. 

• Sanitation 

• 

• 

All enclosed toilets for the use of employees at the construction site shall be 
maintained in a neat and sanitary condition. These facilities shall comply with all 
applicable laws, ordinances, and regulations pertaining to the public health and 
sanitation of dwelling and camps. 

Sanitary sewage flow shall not be interrupted. Should existing sewer facilities be 
disrupted, sewage shall be conveyed in closed conduits and disposed of in a sanitary 
sewer system. Sewage shall not be permitted to flow in trenches or be covered by 
backfill. 

Water Pollution Control 

Construction activities will be conducted in a manner to protect channels, storm 
drains, and bodies of water from pollution. Operations shall be scheduled to minimize 
or avoid muddying and silting of said channels, drains, and waters. Water pollution 
control work shall consist of constructing the necessary facilities required to provide 
prevention, control, and abatement of water pollution. 

Drainage Control 

Drainage within and through the work areas will be maintained. Temporary dams of 
sandbags, asphaltic concrete, or other acceptable material will be used to protect the 
work site as appropriate. Such temporary dams shall be removed from the site as soon 
as their use is no longer necessary. 

• Storage of Equipment and Materials in Public Streets 

Construction materials shall not be stored in streets, roads, or highways for more than 
five (5) days after unloading. All materials or equipment not installed or used in the 
construction within 5 days after unloading shall be stored elsewhere unless authorized 
additional storage time. 

Excavated material, except that which is to be used as backfill in the adjacent trench, 
shall not be stored in public streets, roads, or highways unless otherwise permitted. 
After placing backfill, all excess material shall be removed immediately from the site . 
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• Special Hazardous Substances and Processes 

Material usage shall be accomplished with strict adherence to California Division of 
Industrial Safety requirements and all manufacturer's warnings and application 
instructions listed on the Material Safety Data Sheet and on the product container 
label. 

4.0 STORM WATER POLLUTION PREVENTION PLAN (SWPPP) 

For public works construction activities that result in a disturbance of five acres or more 
of total land area (or a smaller construction site which is part of a larger common project) 
a Storm Water Pollution Prevention Plan (SWPPP) will be prepared and implemented. 
The SWPPP shaH be consistent with the Construction Permit and the provision of this 
Chapter. 

Public works construction activities less than 5 acres are required by the DAMP to 
comply with appropriate pollution prevention control practices in accordance with the 
current edition of the Green Book and the provisions of this Chapter. 

5.0 MONITORING PROGRAM AND REPORTING REQUIREMENTS 

Public works construction activities requiring a SWPPP will also require preparation and 
administration of a storm water monitoring program. The monitoring program will be 
consistent with the Construction Permit. 

5.1 Implementation 

Each Permittee will be responsible for implementing these requirements until 
construction activity is complete. 

For ongoing construction activity involving a change in ownership of property covered 
by the Construction Permit, each Permittee will ensure that the new owner implements 
the requirements of the Section, concurrent with the change of ownership. 

5.2 Site Inspections 

The construction inspector, accompanied by the contractor will conduct inspections of the 
construction site prior to anticipated storm events and after actual storm events to identify 
areas contributing to a storm water discharge associated with construction activity and to 
evaluate whether BMPs to reduce pollutant loadings identified in the SWPPP are 
adequate and properly implemented in accordance with the terms of the Permit or 
whether additional control measures are needed. A record of the inspections will include 
the date of the inspection, the individual(s) who performed the inspection and the 
observations . 
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5.3 Non-Compliance Reporting 

Each Permittee will notify the appropriate Regional Water Quality Control Board if 
compliance cannot by certified and /or if there are other instances of non-compliance. 
The notifications will identify the type(s) of non-compliance, describe the actions 
necessary to achieve compliance, and include a time schedule, subject to the 
modifications by the Regional Water Quality Control Board, indicating when compliance 
will be achieved. Non-compliance notifications will be submitted within 30 days of 
identification of non-compliance. 

5.4 Monitoring Records 

Each Permittee will retain records of all inspections, compliance certifications, and non
compliance reporting for a period of at least three years. With the exception of non
compliance reporting, these records need not be submitted to the State. 

For purpose of compliance with the NPDES Stormwater Permit, each Permittee will 
report instances of non-compliance in the annual reconnaissance report to the Principal 
Permittee, and will maintain the monitoring records in Permittee files on each public 
works project. 

6.0 TRAINING PROGRAM FOR PUBLIC AGENCY STAFFS 

To ensure uniform enforcement, all grading, building, and public works construction 
inspectors, and all other appropriate public agency staff members will be provided 
adequate training. A general training program will be developed by the Public Facilities 
and Resources Department and provided to all Permittees. The training objectives include 
but are not limited to: 

• Historical background and Federal Acts 

• EPA and State NPDES regulations - Construction and Industrial permits 

• NPDES Stormwater permits and stormwater permit Implementation Agreement 

• Selection of BMPs for pollutant control 

• Inspection of non-structural BMPs 

• Monitoring requirements 
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• 7.0 EDUCATION PROGRAM FOR PUBLIC WORKS CONTRACTORS 

Contractor training will be included as part of pre-job conferences, to address: 

• Historical background, Federal, State, Municipal NPDES regulations 

• State General Construction Activity Storm Water Permit 

• Selection of BMPs for pollutant control 

• Compliance with Municipal NPDES permit 

• Monitoring requirements 

• Review of Storm Water Pollution Prevention Plan Requirements 

• 
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EXHIBIT A 

BEST MANAGEMENT PRACTICES AND DOCUMENT REFERENCE 
Non-Structural BMPs 

Non-Structural BMPs (See references below) 
1 

Illicit Connection/Non-Stormwater Discharge Elimination X 

Spill Prevention and Response X 

Vehicle or Equipment Fueling X 

Vehicle or Equipment Maintenance X 

Vehicle or Equipment Washing X 

Loading/Unloading Liquid Materials X 

Container Storage of Liquids, Food Wastes X 

Outside Storage of Raw Materials, Products, By-Products X 

Outside Manufacturing Activities X 

Mineral Extraction and Processing X 

Sanitation 

Financial Bonding 

Inspection 

1 - California Best Management Practices Handbook 
2 - Standard Specifications for Public Works Construction 
3 - Orange County/PDSD Grading and Excavation Code and Grading Manual 
4 - Orange County/PFRD Standard Plans 
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EXHIBIT A 

BEST MANAGEMENT PRACTICES AND DOCUMENT REFERENCE 
Structural BMPs - Contractor Activity 

Structural BMPs - Contractor Activity (See references below) 
1 

Equipment Fueling X 

Disposal of Construction Debris X 

Vehicle Maintenance and Cleaning X 

Storage of Construction Chemicals X 

Managing Hazardous Products X 

Equipment Washing X 

Spils X 

Contaminated Soils X 

Concrete Trucks X 

Sandblasting Grits X 

Asbestos and PCBs X 

1 - California Best Management Practices Handbook 
2 - Standard Specifications for Public Works Construction 
3 - Orange County/PDSD Grading and Excavation Code and Grading Manual 
4 - Orange County/PFRD Standard Plans 
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EXHIBIT A 

BEST MANAGEMENT PRACTICES AND DOCUMENT REFERENCE 
Structural BMPs - Erosion Control 

Structural BMPs - Erosion Control (See references below) 
1 2 

General Criteria 
Minimize Disturbed Areas X 

Prevent Erosion X X 

Remove Sediment X X 

Grading Clearance 

Grading Permit Required To Alter Watercourse 

Temporary Cover Practices X 

Permanent Cover Practices X 

Erosion Control 
Stabilize Construction Entrance and Tire Wash X 

Construction Road Stabilization X X 

Dust Control X X 

Pipe Entrance to Earth Channel 

Interceptor Drain 

Re-Evaluation After Each Rainstorm 

Velocity Dissipation Devices X 

Drainage Swales X 

Check Dams X 

Storm Drain Inlet Protection X 

1 - California Best Management Practices Handbook 
2 - Standard Specifications for Public Works Construction 
3 - Orange County/PDSD Grading and Excavation Code and Grading Manual 
4 - Orange County/PFRD Standard Plans 
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EXHIBIT A 

BEST MANAGEMENT PRACTICES AND DOCUMENT REFERENCE 
Structural BMPs - Sediment Removal 

Structural BMPs - Sediment Removal (See references below) 
1 

Silt Fence X 

Straw Bale Barrier X 

Brush Barrier X 

Gravel Filter Berm X 

Gravel Velocity Reducer 

Temporary Drainage Inlet 

Storm Drain Inlet Protection X 

Street Desilting Basin - Vehicle Access Ramp 

Sedimentation/Desilting Basin X 

1 - California Best Management Practices Handbook 
2 - Standard Specifications for Public Works Construction 
3 - Orange County/PDSD Grading and Excavation Code and Grading Manual 
4 - Orange County/PFRD Standard Plans 
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EXHIBIT A 

BEST MANAGEMENT PRACTICES AND DOCUMENT REFERENCE 
Structural BMPs - Long Term Pollution Control 

Structural BMPs - Long Term Pollution Control (See references below) 
1 2 

Infiltration X 

Constructed Wetlands X 

Wet Pond X 

Wet Vault X 

Extended Detention X 

Sand Filtration X 

Biofilters X 

Multiple Systems X 

Integration With Drainage Facilities X 

Subsurface Drains 

Pipe Slope Drains 

Level Spreaders 

Offset Control Approaches 

Enhanced Air Pollution Controls X X 

Enhanced Process Wastewater Treatment X 

Emerging Technologies X 

1 - California Best Management Practices Handbook 
2 - Standard Specifications for Public Works Construction 
3 - Orange County/PDSD Grading and Excavation Code and Grading Manual 
4 - Orange County/PFRD Standard Plans 
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£XH1Bli B 
APWA ~IGURE 15 

~:::::,~~Pond Qi O • 0 • 0 0 • 0 
w,tiond oo•o••o•. 
lnmt~atton Tranch •••• Q • 0 • 0 
lnffltr~tlon Satin •••••• 0 • Q 
Wat,n O"canty Inlet Q O ••. Q ••• 0 
Grass••d Swale •••• Q O •• 0 
rllttrlStrrp •••• Q Q •• Q 

I 

Porou• Pavement •••••••• Q 
• Moy ·preclude Tht Use Of o IMP 

• Can Bt Overcome With Careful SJt1 Design 

Q Generally Not a Restriction 

F'IGUAE 1 ~ Comman BMP Restrlcf Ions 

Source: Thomas A. Schueler, Controllln; Urtian Runoff: A Practical Manual For 
Planntn9 and Designing Urban BMPt, (Mttropollton Washington Counctl 
of Governments, July, 1917),p. 26 • 
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EXHIBITC 

COUNTY OF ORANGE 
PUBLIC FACILITIES AND RESOURCES DEPARTMENT 

STANDARD PLANS 

1326 Pipe Entrance to Earth Channel 

1327 Desilting Basin 

1328 Sandbag Velocity Reducer 

1329 Street Desilting Basin - Vehicle Access Ramp 

1330 Temporary Drainage Inlet 
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Did You Know You May Need 
a Storm Water Permit? 

• (whether or not you have materials that contact storm water) 

What the Clean Water Act requires 

• 

• 
I-1 

In 19n, the Federal Water Pollution Control Act 
(also referred to as the Clean Water Act or CWA) 
was amended to provide that the discharge of 
pollutants to waters of the United States from 
any point source is effectively prohibited, unless 
the discharge is in compliance with a NPDES 
permit. The 1987 amendments to the CWA 
established a framework for regulating municipal 
and industrial storm water discharges under the 
NPDES program. On November 16, 1990, the 
Federal Environmental Protection Agency (EPA) 
published final regulations that establish 
application requirements for storm water 
permits. The regulations require specific 
categories of industrial facilities to obtain an 
NPDES permit . 

The regulations allow authorized states to issue 
general permits or individual permits. The State 
Water Resources Control Board has elected to 
issue a statewide general permit that will apply 
to all dischargers, except those performing 
construction activities. There is a separate 
general permit for construction activities. 

Coverage under the general permit requires that 
dischargers: 

• Eliminate non-storm water 
discharges (including illicit 
connections) to storm water 
systems; 

• Develop and implement a storm 
water pollution prevention plan; 
and, 

• Monitor discharges to storm water 
systems . 
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Who must have a Permit 

• 

• How to obtain Permit coverage 

• 
I-2 

The permit extends to facilities described i 
the categories below, whether the activit~' is 
primary or auxiliary (a complete list c 
facilities is shown on the back page) . 

• Facilities subject to storm wate 
effluent guidelines (40 CFk 
Subchapter N); 

• Manufacturing facilities; 
• Mining and oil and gas facilities; 
• Hazardous waste trea t_men t 

storage, or disposal facilities; 
• Landfills, land applications sites, 

and open dumps that receiv£ 
industrial waste; 

• Recycling facilities such as metal 
scrap yards, battery reclaimers. 
salvage yards, and automobile 
yards; 

• Steam electric generating 
facilities; 

• · Transportation facilities; 
• Sewage treatment plants; and, 
• Any facilities where materials are 

exposed to storm water . 

To obtain authorization for continued and 
future industrial storm water discharge, 
owners, or operators when the owners do not 
operate the facility, must submit a Notice of 
Intent Form (NOi) to be covered by the Permit. 
Certification of the NOi signifies that the 
discharger intends to comply with the 
provisions of the permit. 

EPA's regulations exclude dischargers covered 
by a general permit from submitting 
individual permit applications. The NOI 
requirements are intended to establish a 
mechanism_ which can be used to obtain a clear 
accounting of the number of dischargers 
complying with the permit, their identities, the 
nature of operations at their facilities and the 
location of such facilities. A $250 annual fee is 
required for coverage under the gener; 
permit. 
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vVhere to rue ror Permit coverage 

When to file for Permit coverage 

Who to call for more information 

The 1"0I, accompanied by the annual iee. sho'":.:: 
be sent to the following address: 

State Water Resources Control Board 
Division of Water Quality 
PO Box 1977 
Sacramento, CA 95812-1977 
Attention: Storm Water Permit Section 

The submittal of an NOI to the SWRCB is the 
initial step in the permit application process. By 
submitting the NOI, you are committing to 
several follow-up activities. These include 
preparation of a Stormwater Pollution Prevention 
Plan (SWPPP), establishment of an on-site 
monitoring program, implementing Best 
Management Practices (BMP's) and record 
retention/reporting activities. 

Facilities that discharge industrial storm water 
and do not obtain coverage under this Permit or 
by an individual permit will be in violation of the 
Clean Water Act and the California Water Code. 
There are substantial fines that can be pursued by . 
the State or Regional Boards, EPA or by private . 
citizens . 

A completed NOi must be filed no earlier than 
January 15, 1992 and no later than March 30, · 
1992. Facilities beginning operations after March 
30 must submit an NOi 30 days prior to the 
beginning of operations. 

The State Water Resources Control Board Water 
Quality Order No. 91-13-DWQ, 'Waste Discharge 
Requirements for Discharges of Storm Water 
Associated with Industrial Activities Excluding 
Construction Activities," plus a related fact sheet 
and NOi, can be obtained by calling Jesse M. Diaz, 
916/657-0756; Archie Mathews, 916/657-1110; 
Don Perrin, 916/657-1288; or Leo Cosentini, 
916/657-1009. State Board staff can also answer 
any questions you may have regarding the Permit. 

This newsletter has been prepared by the Orange County Storm Water Program, a 
cooperative project of the Orange County flood Control District, the County of Orange 

and its inrorporated cities, in complian('e with its municipal NPDES Pennit. 
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Facilities Covered By tne General Permit 

lndusmal facilities include Federal. State. muniapally owned, and private facilities from the following .::atcgones: 

Facilities subject to storm water effluent guideline limitations: Includes catcgones of faahnes specified in _40 C~· 
Subchaptcr N. Currently, these are cement manufactunng (40 CFR 411), feedlots (40 CFR 412), fernhzcr manutactunr 

• 

(40 CFR 418), petroleum refining (40 CFR 419), phosphate manufacturing (40 CFR 422), steam electnc (40 CFR 423) 
mining (40 CFR 434), mineral mining and processing (40 CFR 436), ore mining and dressmg (40 CFR 440) and as~ .t 

emulsion (40 CFR 443). 

• 

• 

Manufacturing facilities: Standard industrial classifications (SICs•J 24 (except 2411 and 2434), 26 \except 265 and 26: ,. 
28 (except 283), 29,311, 32 (except 323), 33, 3441 and 373. _ 

Oil md gas/mining facilities: SICs 10 through 14 including active or inactive mining operations (except for areas of co . 
mining operations meeting the definition of a reclamation area under 40 CFR 434.t 1(1) because of performance bond 
issued to the facility by the appropriate Surface Mining Control and Reclamation Act CSMCRAl authority has been 
released, or except for area of non-coal mining operations which have been released from applicable State or Feder 
reclamation requirements after December 17, 1990 and oil and gas exploration, production, processing or treatme1 .. 
operations or transmission facilities that discharge stormwater contaminated by contact with or that has come into 
contact with any overburden, raw.material, intermediate products, finished products. by-products or waste produc 
located on the site of such operations. Inactive mining operations are mined sites that are not being actively mined, b· 
which have an identifiable owner/operator. Inactive mining sites do not include sites where mining claims are being 
maintained prior to disturbances associated with the extraction, beneficiation or processing of mined material, nor sites 
where minimal activities are undertaken for the sole purpose of maintaining a mining claim. 

Hazardous waste treatment, storage or disposal facilities: Includes those operating under interim status or a permit 
under Subtitle C of the Resource Conservation and Recovery Act (RCRA). 

Landfills, land application sites and open dumps: Sites that receive or have received industrial waste from any of the · 
facilities covered by this permit, sites subject to regulation under Subtitle D of RCRAs and sites that have accepted wastes · 
from construction activities (construction activities include any clearing, grading or excavation that results in disturban, 
of five acres or more). 

Recycling facilities: SICs 5015 and 5093. These codes include metal scrapyards, battery reclaimers, salvage yard~ 
automobile junkyards. 

Steam electric power generating facilities: Includes coal handling sites. 

Transportation facilities: SICs 40, 41, 42 (except 4221-25), 43, 44, 45 and 5171 which have vehicle maintenance shoF 
equipment cleaning operations or airport deicing operations. Only those portions of the facility involved in vehicle · 
maintenance (including vehicle rehabilitation, mechanical repairs, painting, fueling and lubrication) or other operatior· 
identified herein that are associated with industrial activity. 

Sewage or wastewater treatment works: Fadlities used in the storage, treatment, recycling and reclamation of mu~1cipal 
or domestic sewage, including land dedicated to the disposal of sewage sludge that are located within the confines of t1 
facility, with a design flow of one million gallons per day or more, or required to have an approved pretreatme 
program under 40 CFR Part 403. Not included are f ann lands, domestic gardens or lands used for sludge management 
where sludge is beneficially reused and which are not physically located in the confines of the facility, or areas that are;" 
compliance with Section 405 of the CW A. 

Manufacturing facilities where materials are apos~d to stormwater. SICs 20, 21, 22, 23, 2434, 25, 265, 267, 27, 283, 285, 
30, 31 (except 311), 323, 34 (except 3441), 35, 36, 37 (except 373), 38, 39 and 4221-1225. · 

•cfR refers to the Code of Federal Regulations available at major libraries. SIC code descriptions are in the Standa!"ti 
Industrial Oassification Manual prepared by the Executive Office of the President, Office of Management and Budg· 
available at most libraries. - · 

PRINTED ON RECYCLED PJ t 
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How to Comply With California's General Construction Activity Storm Water Permit 

State to Regulate Construction Discharges 
Sites Greater Than Five Acres May Need a Storm Water Permit 

Who Needs a Construction femlit 
If your construction project involves five acres of land area or more, you probably need 
coverage under the State of California's new General Construction Activity Storm Water 
Permit. The Permit, adopted by the State Water Resources Control Board (State Water Board). 
is part of the federal National Pollution Discharge Elimination System (NPDES) storm water 
program that regulates pollutants in municipal and industrial discharges, including both private 
and public sector construction activity. 

Under the General Construction Permit, "construction" is defined as site activity that 
involves any clearing, grading or excavation, or site activity subject to water quality certifica
tion for dredging and filling that is not already regulated by the Army Corps of Engineers. 
Construction sites that are less than five acres but arc pan of a larger, common development 
plan must also obtain coverage under the Pennit. 

Construction projects that arc exempt from this criteria include routine maintenance activities 
such as maintaining original line and grade, hydraulic capacity and the original purpose of the 
facility, or emergency construction that is necessary to protect public health and safety. If 
uncenain, operators of facilities should confirm with ·their local Regional Water Quality 
Control Board (in Orange County, the Santa Ana or San Diego Regional Water Boards) 
whether specific maintenance activities qualify under this exemption. 

What Does the Pwnit Bazuirc 
Under the General Consttuction Storm Water Pcnnit, operators of affected construction 
projects commit to: 

• eliminating or reducing non-storm water discharge into storm water systems; 
• developing and implementing a Storm Water Pollution Prevention Plan; and 
• pcrf orming inspections of storm water conttol Sttuctmcs and pollution prevention measures. 

To meet these goals, construction site operators will need to implement Best Management 
Practices (BMPs) for the control of pollutant discharges in their storm water, establish an on
site inspection program for water quality monitoring and repon noncompliance to their 
Regional Water Board. Records need to be kept for at least three years. 

When consauction is complete or ownership transferred, operators must notify the State Water 
Board to indicate that all Permit requirements have been meL 
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How to Comply with the Permit 
Before construction may begin, owners or operators of affected construction sites need to submit a 
cenified Notice of Intention (NOO and a check for the appropriate annual fee (currently $250 f"'" 
consD"Uction sites in OrangcCounry) to the State Water Board. Completing an NOi signifies an int 
to comply with the terms of the General Construction Storm Water Pcnnit. The NOi is also meant 
to identify the location and scope of operations of proposed construction that could adversely affect 
storm water systems, as well as to clearly identify the responsible parties for construction activities. 

In Orange County, the Permit is to be implemented and enforced by the Santa Ana and San Diego 
Regional Water Boards. Dischargers who do not submit an NOi and do not obtain Permit coverage 
will be in violation of the Clean Water Act and the California Water Code. There arc substantial fines 
that can be pursued by the State for noncompliance of up to $25,000 per day for each violation. 

Wbca and Where to Apply for CoYCc«u Under the f'crmit 
Affected ongoing consD"Uction projects must submit an NOi by September 30, 1992. Those 
commencing after that date; must submit before construction may begin. 

The NOi (Fonn NOI-2) can be obtained from the State Water Board and, with the $250 fee, must be 
sent to: 

State Water Resources Control Board 
Division of Water Quality 
Storm Water Permit Unit 
P.O. Box 1977 
Sacramento, CA 95812-1977 

Realizing that the deadline for ongoing consauction has come about relatively quickly, the Sta· 
Water Board has indicated that it will not penalize NOis submincd within a reasonable time fran ... 
after September 30, 1992. 

For More Information 
This flyer is meant to notify as many affected businesses and individuals as possible of the General 
Construction Stonn Water Permit and to briefly explain what needs to be done to comply. Some im
ponant aspects are not fully addressed, such as the Stonn Water Pollution Prevention Plan, record
keeping and monitoring procedures, and potential follow-up legislation. 

Affected owners and operators who have questions regarding their obligations are urged to contact 
the State Water Board for a copy of the Pcnnit, the NOi form and a related fact sheet. This infor
mation can be obtained through the State Water Board's Consttuction Storm Water Infmmation Line 

· at 916/657-1146. State Water Board staff can also answer questions regarding the Permit 

Thia Flyer wu prepared by the Orange County Stormwater Program, a cooperllive 
effon of the Orange County Flood ConttOI District, the County of Orange 

and its incorporated citi81, in compliance with Its municipal NPDES Permit. 

The Orange County Stormwater Program, 10852 Douglass Ave., Anaheim CA 92806 
Prin1ed- on recycled paper 
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1.0 INTRODUCTION 

The Clean Watef Act of 1987 required municipalities to apply for NPDES permits for 
controlling urban stormwatet runoff. The First Term Permits included requirements for: 

• Field inspection and documentation of drainage systems 
• Detection procedures for illegal discharges/illicit connections 
• Ordinances prohibiting illegal discharges/illicit connections 
• An implementation plan for prosecuting violators and eliminating illegal discharges 

The facility inspection and documentation manual was prepared by the Principal 
Permittee in cooperation with the Permittees. 

The Porter-Cologne Water Quality Act (California State Law) authorizes the State Water 
Resources Control Board through its Regional Boards to enforce the Federal Clean Water 
Act and regulate stormwater discharges. 

This manual was prepared in order to comply with the NPDES Permit requirements. The 
purpose of the manual is twofold: 

• To assist in the identification and elimination of illegal discharges and illicit 
connections; and 

• To document the storm drain systems . 

The manual serves as a guideline to ensure consistency between Permittees. Each 
Permittee is responsible for inspecting and documenting their drainage facilities. 

2.0 INSPECTION PROCEDURES 

All open and underground drainage facilities (39 inches and larger) under the jurisdiction 
of the Permittee will be inspected to identify pollutant discharges and to regulate 
undocumented and illegal drainage entries into said facilities. 

2.1 Inspection Frequencies 

The First Term Permits required all open storm drains, retention basins and other above 
ground facilities to be inspected on an annual basis. Underground storm drains with 
diameters of 39 inches or greater to be inspected bi-annually. 

The Second Term Permit required the Permittees to certify the completion of the 
reconnaissance of the storm drain system by February 28, 1997, and, in instances where 
illicit connections are detected, a schedule be provided for their elimination (DAMP 
Section 10.2). The Reconnaissance Survey Report of February, 1997, reported finding 
two illicit connections countywide and inspection of drainage facilities is now conducted 
as part of routine maintenance . 

J - I 
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2.2 Documenting Facility Inspections 

The following id~ms are required for facility inspection documentation: 

1. Each facility inspected will be documented by filling out a Field Inspection Log 
(Attachment 1 ), or its equivalent. 

2. Inspectors will be responsible for filling out log sheets, updating maps and 
completing reports. 

3. All new storm water discharges to the municipal storm drain system not shown on 
current maps will be transferred onto local and County drainage maps and/or 
submitted to the Principal Permittee. This information will be compiled and provided 
to the Regional Boards. 

4. Updating drainage maps will be an ongoing task of each Permittee. 

2.3 Illegal Discharges/Illicit Connections 

The following procedures should be implemented when discovering a suspected illegal 
discharge or illicit connection: 

1. Any illegal discharge/illicit connection discovered during inspections must be 
documented on the Field Log, or its equivalent, and reported to the appropriate water 
pollution response/enforcement agency for further investigation. 

2. Any undocumented connections will be logged and forwarded to the appropriate local 
agency for verification of permit status. 

3. Appropriate actions will be taken to approve undocumented storm water discharge 
connections into the municipal storm drain system by permit procedure and/or pursue 
abatement of those connections that are determined to be illegal/illicit connections 
and not in compliance with the local agency standards. 

2.4 Safety 

The inspection of underground facilities will be performed in compliance with 
appropriate safety standards. The use of video technology is encouraged . 
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Date: 

Inspector: 

Facility: 
Type: 
Reach: 
Location: 

ATTACHMENT 1 

FIELD INSPECTION LOG 

Condition of Channel/Drain (include debris accumulation): 

Drainage Area/Land Use: 

Possible Undocumented Entry and/or Suspected Illegal Discharge 

Location of Entry: 

Dimensions/Type of Connection: 

Type of Flow/Discharge: 

Source of Connection: 

Record any evidence of illegal discharge - odor, color, consistency, wildlife/vegetation 
. affected, staining, etc: 

List any nearby industries/businesses: 

Source of Discharge: 

Water pollution response agency notified by phone: 
Date/Time: 
Person Contacted: 

Action Required: 
Submit copy to permits to verify documentation 
Submit copy for map update 
Submit copy to PFRD/Environmental Resources 
Facility maintenance needed 

• Comments: 
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EXECUTIVE SUMMARY 

The Co-permittees have monitored stormwater quality for the past six years as required 
by the Clean Water Act and the initial Orange County areawide urban stormwater 
NPDES permits. The primary focus of this past monitoring effort was on estimating 
pollutant loads in urban stormwater runoff, tracking compliance with water quality 
objectives in the flood control channels and receiving waters, searching for sources of 
pollutants, and addressing impacts to areas of special concern such as Upper Newport 
Bay. 

While this monitoring effort has produced useful information, the Co-permittees have 
recognized (as has the rest of the nation) the high degree of uncertainty regarding the link 
between urban stormwater runoff and actual impairment of beneficial uses within the 
aquatic resources of Orange County. The Co-permittees recognize that a stormwater 
management program is needed not only because of regulatory requirements, but also 
because of data gathered to date by national programs such as the Nationwide Urban 
Runoff Program (NURP). However, because of the high degree of uncertainty regarding 
the link between urban stormwater runoff and actual impairment of beneficial uses, the 
Co-permittees believe it is prudent to alloca,te a portion of their monitoring resources to 
reducing this uncertainty. 

As a result of this re-evaluation, the primary and parallel goals of the Water Quality 
Monitoring Program are to: 

1. determine the role, if any, of urban stormwater discharges to the impairment of 
beneficial uses, and 

2. provide technical information to support an effective urban stormwater management 
program to reduce the beneficial use impairments determined to be associated with 
urban stormwater 

These goals have been kept in mind when determining the appropriate monitoring actions 
to take when carrying out the more specific objectives outlined by the Regional Boards in 
the Orange County areawide NPDES permits for stormwater discharges (Section 2.0 
includes a description of these objectives). 

In order to organize the vast array of monitoring activities needed to carry out the 
objectives and goals described above, the Co-permittees identified three separate key 
elements of the monitoring program. These three key elements are: 

• a focus on known sites ( or "warm spots") where constituents are substantially above 
system-wide averages 

• a parallel ( and somewhat overlapping) focus on areas of critical aquatic concern 
(herein referred to as "critical aquatic resources" or "CARs") 
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• · a countywide reconnaissance program to identify specific sources of contamination 
from sub-watershed areas as well as specific land use investigations in order to 
evaluate the effectiveness of a variety of BMPs 

These elements include many long-term sites from existing monitoring efforts that are of 
value because of the length of their historical record. Each key element of the monitoring 
program contains a description of the monitoring activities that are proposed to 
accomplish the objectives described above, as well as a description of the process for 
making decisions about how the monitoring program will respond to incoming data over 
time. (This process is described in a series of decision trees.) Additionally, the document 
contains a detailed discussion of how the proposed decision-making process was 
implemented by the Co-permittees to arrive at the final water quality monitoring 
program. This process can be used at any time throughout the life of the monitoring 
program to re-evaluate the direction of the program, or to reassess the appropriate 
allocation of resources within the program. 

The final monitoring program and subsequent elements utilize a five year timeline 
(1998/99 - 20002/03) for addressing the goals/objectives associated with each task. This 
timeline is reflective of the dynamic nature of the monitoring program and the fact that 
many of the objectives will require a substantial investment of resources before they are 
finalized. It is expected that some of the elements of the program may also continue well 
into the next permit period due to these long term objectives. 

The monitoring program includes an underlying rationale for each monitoring activity, a 
discussion of how monitoring data will be used in decision-making, identification of 
potential links to other relevant monitoring programs being carried out by other agencies, 
a description of the basic monitoring design, identification of additional study design 
steps, and a description of anticipated monitoring activities. 

While the proposed monitoring program retains many components of the existing 
monitoring program, each component has been re-evaluated and reorganized to reflect its 
relationship to newly defined specific monitoring objectives. As a result, all of the 
information to be gathered in this monitoring program will be directly useful in making 
decisions about how to better manage urban stormwater in Orange County. 

This final report completes the monitoring design and water quality sampling plan 
submitted to the Regional Board from July 1997 - July 1998. The warm spots section 
(3.0) presents results of statistical analyses of historical monitoring data in creeks, 
channels and_th~ Upper Newp_ort Bay. It is also intended _to_ provide_ a s_olid basis for 
decisions about the location of monitoring sites, their sampling frequency, and the length 
of time monitoring should continue to have a reasonable probability of detecting 
meaningful trends. Recommendations are presented for these three design parameters for 
each particular location. There is also a recommendation to reduce the number of stations 
in Upper Newport Bay because of the high degree of correlation among them. In 
addition, the examination of historical data documented a long-term decline in lead levels 
in Lane Channel and in nitrate levels in Upper Newport Bay. 
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This report also makes recommendations about how the Co-permittees could most 
effectively address concerns related to Critical Aquatic Resources. Because the majority 
of these resources are in marine or estuarine habitats, participation in the Southern 
California Regional Marine Monitoring Program (Bight 98') provides a unique 
opportunity to gather valuable information about these and place them in a larger regional 
context. 

In addition, the Co-permittees have investigated the applicability of monitoring and 
information synthesis approaches being developed for the U.S. EPA's Rouge River 
National Demonstration Project and are moving forward with a Regional 
Research/Monitoring program that is being coordinated with the neighboring counties 
and the Southern California Coastal Water Research Project. These two cooperative 
efforts will provide a scientific approach to gathering and analyzing data on the status of 
beneficial uses in the Critical Aquatic Resources (Section 4.0). 

Finally, the report describes modifications to the Co-permittees' reconnaissance studies 
of problematic discharges to channels (Section 5.0). The reconnaissance element of the 
monitoring program will focus on specific land use investigations to be undertaken as a 
series of separate monitoring/research projects . 
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1.0 INTRODUCTION 

The reports "Proposed Water Quality Monitoring Program" (1997), "Monitoring 
Program Design" (1998) and "Water Quality Sampling Plan" (1998) outlined a revised 
structure for the urban stormwater monitoring program. This included a trend monitoring 
component focused on warm spots with elevated levels of contaminants above system
wide averages, an investigation of urban storm water impacts on critical aquatic resources, 
and a reconnaissance element. 

These reports, and the Regional Water Quality Control Board's comments of October 
1997 and September 1998, indicated the need for further program development in three 
specific areas: 

• selection of specific sampling locations and frequencies for the warm spots long-term 
trend monitoring 

• review of other studies for partnership opportunities and development of an approach 
to investigating possible impacts on aquatic resources 

• completion of a reconnaissance element. 

Section 3.0 of this final report includes station locations and frequencies for long term 
trend monitoring of warm spots. It also describes the supporting rationale for these 
recommendations, consisting primarily of statistical power analyses using historical 
monitoring data and existing knowledge about sources and patterns of contamination in 
these areas. 

The approach to investigating possible impacts on critical aquatic resources from urban 
stormwater discharges and a review of potentially useful concurrent studies, are discussed 
in Section 4.0. This section also includes a discussion of the Co-pennittees' involvement 
in the Southern California Regional Marine Monitoring Program being coordinated by 
the Southern California Coastal Water Research Project (SCCWRP). 

Section 5.0 describes a revised reconnaissance program intended to identify sources that 
may be responsible for elevated constituent levels at warm spots and impacts on critical 
· aquatic resources and a land use investigation element that is designed to evaluate the 
effectiveness of a variety of best management practices that are designed to protect 
stormwater quality. 

Henceforth in this document "Co-pennittees" shall collectively refer to the County, 
Orange County Flood Control District and the incorporated cities in regards to carrying 
out all of the endeavors set forth in the water quality monitoring program . 
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2.0 THE CO-PERMITTEES APPROACH TO MONITORING 

The Co-pennittees' original stormwater permit was issued in 1990, and monitoring 
activities in compliance with the terms of the permit began in 1991. The initial 
monitoring program focused on: 

• estimating loads of key pollutants from Orange County as a whole as well as from 
specific land use types; 

• tracking compliance with water quality objectives in the channels and receiving 
waters; 

• searching for sources of excessive contamination throughout Orange County; and 
• addressing impacts to areas of special concern such as Upper Newport Bay. 

This initial monitoring effort produced useful information that has helped to fulfill 
several objectives stated in the original permit. These include, for example, characterizing 
pollutant loads, identifying illicit connections, quantifying exceedances of water quality 
criteria, and identifying some pollutant sources contributing to water quality exceedances. 
In addition, the Co-permittees performed an inspection of underground facilities that 
showed illegal connections were extremely rare. 

• 

These accomplishments, combined with an increasing understanding of storm.water issues 
nationwide, have set the stage for a re-evaluation of the Co-permittees' monitoring 
program in the context of the Regional Boards' reissued permits and updated objectives • 
for the program. 

In response to the revised NPDES permits which were issued in 1996, the Co-Permittees 
started conducting a systematic re-evaluation of the water quality monitoring program in 
1997 which led to a re-statement of the monitoring program's primary goals. The main 
focus of the monitoring program was as follows: 

• to determine the role, if any, of urban stormwater discharges in the impairment of 
beneficial uses; and 

• to provide technical information to support effective urban stormwater management 
program actions to reduce the beneficial use impairment determined to be associated 
with urban stormwater 

In order to focus monitoring activities on these goals, three program elements were 
identified and objectives, supportive of the primary goals, defined for each element. 

1. Warm spots 

• identify sites with levels of contaminants well above the system-wide average 
• track long-term trends in constituent levels at these sites 
• identify sources contributing to these elevated levels 
• document impacts, if any, of these elevated levels on aquatic resources 
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• 2. Critical aquatic resources 
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• identify and prioritize sites with important aquatic resources 
• assess if these resources have been impacted 
• if impacts exist, determine if they are related to urban stonnwater 
• identify point sources causing urban stormwater-related impacts 
• track long-term trends in impacts related to urban stonnwater 

3. Field screening program 

• Track point sources that may be contributing to warm spots and impacts on 
critical aquatic resources 

These program elements address the following specific objectives described in the 
Regional Board's NPDES permit: 

1. To develop and support an effective municipal nonpoint source control program 

2. To define water quality status, trends, and pollutants of concern associated with 
municipal stonnwater discharges 

3. To characterize pollutants associated with municipal stonnwater discharges and to 
assess the influence of urban land uses on water quality and beneficial uses of 
receiving waters 

4. To identify significant water quality problems related to urban stonnwater discharges 

5. To identify other sources of pollutants in stormwater runoff to the maximum extent 
possible ( e.g. atmospheric deposition, contaminated sediments, other nonpoint 
sources, etc.) 

6. To identify and prohibit illicit discharges 

7. To identify those waters, which without additional action to control pollution from 
urban stonnwater discharges cannot reasonably be expected to attain or maintain 
applicable water quality standards required to sustain the beneficial uses in the Basin 
Plan 

8. To evaluate the effectiveness of existing municipal stonnwater quality management 
programs, including an estimate of pollutant reductions achieved by the structural and 
nonstructural BMPs implemented by the permittees 

9. To evaluate costs and benefits of proposed municipal stonnwater quality control 
programs to the stakeholders including the public . 
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The main theme underlying the objectives specified by the Regional Boards is 
maintaining the integrity of receiving waters and their ability to sustain beneficial uses 
identified in the Basin Plan. This is similar in nature to the Co-permittees' long-standing 
concern with the management of environmental resources in their jurisdictions. For 
example, many of the present monitoring stations have been sampled since the mid 
1970s, and there are many past instances of cooperation with other agencies regarding 
specific environmental problems and/or areas of concern. Thus, while the Co-permittees 
view compliance with the terms of their storm.water permits as of paramount importance, 
there is also an underlying role of governmental stewardship for key environmental 
resources that are highly valued by residents of Orange County. This revised monitoring 
plan strives to link permit compliance with this larger set of management issues. 

This link has been accomplished in large part by putting compliance monitoring in an 
explicit decision-making context, an approach to monitoring that is fully compatible with 
the Regional Boards' objectives. The monitoring plan described below adds a focus and 
specificity that helps ensure that the program's data will be useful in decision making, 
while retaining the flexibility to respond as needed to information about these issues. 

An important aspect of the Program is an ongoing effort to identify and take advantage of 
opportunities for coordination with other environmental monitoring and management 
plans in Orange County. The three main monitoring elements incorporate many 
components of the existing program; however, each component has been reorganized and 
reevaluated to reflect its relationship to specific decision-making concerns. 

The following sections describe each of the three key elements in turn by: 
• identifying the specific core objectives to be addressed for each key element; 
• additionally identifying which Regional Board objectives are addressed; 
• providing the underlying rationale for monitoring; 
• outlining how monitoring data will be used in decision making; 
• identifying potential links to other relevant programs being carried out by other 

agencies; 
• defining the basic monitoring design; 
• specifying the additional study design steps that must be completed; and 
• defining anticipated monitoring activities which will likely occur through June 30, 

2003. 

Each section is structured around a set of flowcharts that describe the process for 
determining the monitoring design. (The process is a decision-making framework that 
can be used repeatedly as new-information is developed in the future.} Discussion tables, 
maps, and other relevant supporting information amplify each portion of these 
flowcharts. Some of the steps described in the flowcharts have been accomplished as part 
of the design review, others will be accomplished before the start of sampling in the rainy 
season, and still others must necessarily be addressed after additional monitoring data are 
available. See Figure 1.1 for a timeline for the overall program. 
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The design process flowcharts presented in each section are useful as a coherent 
framework for designing the monitoring program, using the data it produces, and then 
adjusting the design in the future as needed in light of these data. 

The inclusion of this kind of detail about the underlying rationale for monitoring design, 
as well as about the process of decision making about the design, is somewhat unusual in 
traditional compliance monitoring program descriptions. However, a number of 
significant nationwide studies of monitoring effectiveness have highlighted the lack of 
such information as a critical shortcoming in many programs. It is therefore included here 
to provide important insight into the link between monitoring on the one hand and 
decision making about how to meet management objectives on the other. 

For information on sampling guidelines, laboratory procedures, equipment maintenance 
and health and safety issues see Appendices A - D . 
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3.0 WARM SPOTS 

The basic motivation for the stormwater management and monitoring program is the 
concern that elevated levels of pollutants due to urban stormwater runoff may cause 
ecological impacts and/or affect beneficial uses. Sites where levels of constituents are 
substantially higher than system-wide averages (''warm spots") are thus an obvious place 
to concentrate attention to determine if there are such impacts and if urban stormwater 
runoff has caused these. This portion of the monitoring program addresses three core 
objectives: 

• to track long-term trends in constituent levels at warm spots 
• to identify sources contributing to these warm spots (see Section 5.0) 
• to document any impacts of warm spots on aquatic resources if sources are related to 

urban stormwater (See Section 4.0) 

The term "Warm Spots" is used specifically to describe sites where the concentrations of 
certain water quality constituents are substantially above the system-wide average of 
levels encountered elsewhere in the Orange County surface water drainage system. These 
locations possibly indicate the presence of atypical constituent sources and the 
opportunity to effect significant site-specific improvements in water quality. 

Because the elevated levels at these sites constitute a concern in and of themselves, the 
co-permittees intend to implement and/or continue trend monitoring while source 
identification is ongoing. However, impact assessment will be carried out only if sources 
are determined to be related to urban stormwater. The flowchart in Figure 3.1 presents a 
decision process for developing the monitoring detail for this first key element of the 
overall plan. Timelines for the monitoring program are presented in Figure 1.1. 

3.1 Site and Parameter Selection 

Two analytical methods were used to identify potential warm spot sites and the 
parameters to be monitored at each site. In the first, the arithmetic average (system-wide 
average) of all data points for a constituent was calculated across all sites and times. For 
aqueous concentrations the weighted average (Enix/l:ni) was calculated. The aqueous 
constituents of concern in the channels in this method included dry weather electrical 
conductivity (TDS), dry-weather and stormwater N03 concentrations, TSS and total 
recoverable metals (Pb, Cu, Cd,.Ni, Zn) in stormwater. Other parameters such as Ag and 

• 

• 

· Cr were -not evaluated because·ofthe high numbers of concentrations that-were below .the 
detection limits of the laboratories performing the analyses. In the bays and harbors 
database aqueous constituents that were evaluated included only Pb, Cu, and Zn in 
stormwater samples. As in the channel monitoring program many of the concentrations 
of other metals (Cd, Cr, Ag, and Ni) were below the detection limits of the laboratories. 
Dry-weather aqueous data were not evaluated because Huntington Harbour, Dana Point 
and the Lower Newport Bay are only monitored twice per year compared to a monthly • 
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frequency for Upper Newport Bay. All site averages that were more than two standard 
deviations above this system-wide average were then flagged for consideration. 

In the second method for selecting warm spots, box plots (Tukey 1977) (See Figure 3.2 
for example of a box plot for determining warm spots of dry-weather nitrate) were 
generated for each constituent, using the same site averages. All site averages that were 
more than three interquartile ranges above the upper quartile of the distribution of site 
averages were flagged. 

The first method depends, to some extent, on the assumption that data fit the normal 
distribution; otherwise the criterion may provide an inconsistent measure of distance 
from the system-wide average. The second method is free of any such assumptions and 
provides an independent measure of which site/constituent combinations could be 
considered as outliers in relation to the other sites. The second method is also less 
susceptible to a possible masking effect whereby the outlier values interfere with the 
detection of other outliers. This is in contrast with the first method where an outlier will 
inflate the standard deviation, making it more difficult to detect other outliers if they 
exist. 

Table 3.1 shows the aqueous data used to generate selection criteria for assigning warm 
spot designations to flood control channels. Table 3.2 is a summary of the evaluation of 
stormwater runoff impacts to the harbors and bays. Table 3.3 shows the analyses of 
sediment concentration data from channels used to generate warm spot selection criteria . 
Table 3.4 shows the data used to develop the criteria for evaluating sediments in harbors 
and bays. 

The data from each site that was designated as a warm spot was reevaluated to assure that 
the warm spot assignment was valid. In some cases (e.g. Pb in sediment at Santiago 
Creek) the site mean was calculated from only a few datapoints with only one point 
causing the mean to exceed the warm spot inclusion criteria. For these instances the 
suspect point was checked with the Dixon Test for outliers. Using a probability of I% 
for false rejection of the suspected outlier some warm spot designations were removed. 
Although the designations were removed these sites will be monitored and reevaluated 
periodically. Lines through the suspect means in Tables 3.3 identify the sites that were 
not included as warm spots because of outlier datapoints. 

Combining results of both selection methods produced the list of warm spots and 
constituents of concern listed in Table 3.5. 

Many of the constituents of concern are components of suites of compounds or elements 
that had been measured in the prior program. For example Pb was a component of the 
metals suite that included Ag, Cd, Cr, Cu, Ni, Pb, and Zn. Nitrate was a component of 
the nutrient group that included N03, NH3, TKN, P04, TSS, VSS, EC, pH, and turbidity. 
DDD is a component of the suite that includes other organochlorine pesticides and PCBs. 
With consideration of the following factors, it is the intent of this program to analyze the 
entire suite of components that each constituent of concern is a subset of. 
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• The County's contract laboratories have provided discounted pricing (relative to the 
sum of the costs for individual analyses) for these suites of analyses; 

• In the case of DDT and its metabolites, the cost per analysis is the same if all 
organochlorine pesticides and PCBs are analyzed; 

• The metals analyses are run by ICP-MS (aqueous) and ICP (sediments). The cost for 
analyzing all seven metals versus one or two is virtually the same; 

• Although nitrate is thought to be the major contributor to the eutrophication problem 
in San Diego Creek and Upper Newport Bay, analyses of the other nutrient suite 
components will also provide valuable information that will be useful in 
understanding the nutrient dynamics of the Upper Bay; 

• Analyses of suites of component rather than variable individual components will 
reduce the likeliho<;>d of sampling and recordkeeping errors by County and contract 
laboratory staff. 

The locations of these sites are shown on maps in Figures 3.3 & 3.4. Current sampling 
locations were retained because: . 

• 

• Stations on tributary channels have traditionally been located just before their point of • 
confluence with their receiving water; 

• Support equipment such as streamgages and autosampler housings have already been 
installed at several of these stations; 

• By preserving the stations, past data remains relevant and the continuity of the data 
sets is preserved; 

• Trend monitoring can take advantage of historical data and need not start over as 
would be required with new stations. 

Exceptions to these rules are Rattlesnake Canyon and Central Irvine Channels, which will 
be monitored at their points of confluence with Peters Canyon Wash. With development 
in the Irvine area significant segments of these channels are now underground. These 
new locations will allow more accurate determinations of discharge rates and total 
watershed contributions of nutrients. 

As additional data from this and other studies are reviewed and evaluated, station 
locations may-be revised to take advantage of this information and of opportuniti~s tc, 
coordinate efforts with other programs. 

3.2 Sampling Frequency 

The primary design issue for the warm spots was to determine an appropriate sampling 
frequency, both in terms of numbers of samples per year and number of years of 
sampling needed to detect a meaningful trend. 
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3.2.1 Methods 

To determine an appropriate sampling frequency for each location, historical data from 
each site was analyzed independently. 

In general, the analysis followed three steps: 

1. normality tests to determine whether raw data values for each constituent at each site 
should be log transformed prior to the calculation of variance components and 
statistical power. Proc Univariate in SAS (Statistical Analysis System) was used to 
produce normal probability plots. Data that were visibly non-normal and positively 
skewed were log transformed. 

2. regression analysis to inspect for trends and/or major discontinuities in the data and 
to select a time period for the power analysis. Linear regression analysis revealed no 
significant temporal trends that needed to be accounted for. 

3. calculation of within-year and between-year variance components to be used in the 
power analysis. 

4. calculation of statistical power for several different combinations of number of 
samples per year, number of years sampled, and amounts of year-to-year change. The 
80% power curve was calculated with the algorithm described in Fryer and Nicholson 
(1993). 

Steps 1 and 2 were performed to test for and resolve inherent properties of the data that 
could bias the power test results. Thus, non-normal data were transformed to prevent any 
serious violation of the normality assumptions underlying the power test procedure. Step 
2 was intended to identify temporal trends in the data that could bias the calculation of 
year-to-year variances. Step 3 was performed to provide necessary input to the power 
analyses. For the trend monitoring design being evaluated, there are two relevant levels 
of sampling effort. Sampling effort could be increased or decreased within any one year 
and/or the number of years to be sampled could be increased or decreased. The within-

. year variance reflects variability from storm to storm and also within storms. The 
between-year variance reflects random variability from year to year due both to changes 
in rainfall/runoff and to inputs. 

Higher variance in one or both of these components result in a decreased ability (i.e., 
lower statistical power) to detect changes in contaminant concentrations over time. 
Applying relatively more effort to the variance component with the highest variance can 
optimize the use of available sampling effort. Higher between-year variance would argue 
for monitoring for a longer period of time and higher within-year variance for sampling 
more days within a given year. 

As in all such study design efforts, a key requirement for completing the design is 
specifying the kind and amount of change the monitoring program should be able to 
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detect. Thus, when it is important to detect only large changes in constituent levels, less • 
sampling is required than if smaller changes must be documented. This essential design 
criterion can be determined through inspecting the power test results and evaluating the 
management, cost, and logistical implications of various levels and durations of sampling 
intensity. In addition, management's information needs, the ultimate reason for 
monitoring, set important constraints in terms of the amount of change it is important to 
detect and the timeframe for when such information should be available. These needs 
must necessarily reflect both management and environmental contexts, particularly the 
natural processes that control the rates of change in constituent levels. For example, a 
management desire to detect a 20% reduction in constituent levels in five years will be 
infeasible if, in fact, the true underlying trend only changes by one or two percent per 
year. 

Results of the power analyses were displayed in plots that illustrated the combinations of 
within- and between-year sampling intensity that would detect various amounts of change 
at the 80% power level (e.g., Figures 3.5 - 3.20). Inspection of these plots was combined 
with other knowledge about likely sources of contamination in each creek to arrive at a 
recommendation for sampling frequency for each creek (see section 3.2.3 
Recommendations). 

The data from all the locations ( except for sediment concentrations) included a mix of 
both grab and composite samples. For the most part, these were intermixed through years 
and through seasons within years. The analyses were therefore performed on the • 
combined aggregate of both sample types and the power analysis results are applicable to . 
both types of sampling. If a choice is made to continue monitoring with only one of these 
methods, then the data should be evaluated to determine whether the variance 
components fall within the range of those calculated from the historical data. If the 
variance components derived from future monitoring data deviate significantly from 
these, then the power analyses should be rerun. 

3.2.2 Results 

Table 3.5 provides a summary overview of the results of the preliminary data analysis for 
each location. 

As mentioned in the preceding section, linear regression revealed no instances of existing 
trends that needed to be accounted for in the calculation of variance components. 
Variance components were therefore calculated on the entire set of available data and are 
shown in Table-3.6. --- - __ _ 

The power curves shown below (Figures 3.5 - 3.20) summarize the results of the power 
analysis. There is a single set of curves for each combination of constituent and sampling 
location. These curves show the cumulative percent change at a constant level of power 
(80%) with various combinations of sampling intensity. As the caption for Figure 3.5 
emphasizes, the "percent decrease" along the y-axis is the cumulative decrease at the end 
of the sampling period. Thus, a 40% decrease at the end of ten years of monitoring is the 
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same amount of actual reduction as a 40% decrease at the end of 20 years of monitoring . 
In addition, all curves are for 80% power, the standard design criterion for environmental 
monitoring. 

In general, the power tests show that: 

• In the harbor and bay sediments, the minimum amount of change that could be 
detected in a reasonable amount of time (20 years) is 65% (see Pb in HUNCRB, 
Figure 3.11). The results also show that higher sampling intensities (samples/yr) of 
heavy metals in the bays and harbors are not necessary to show these changes as with 
other constituents of concern at other warm spots. 

• Sampling intensities generated by power analyses for contaminants in channel 
sediments are not realistic (e.g. in order to see a 50% reduction of DDT in sediment at 
Agua Chinon the sampling intensity must be 40 times per year for 20 years. 

• Relatively small changes (10-30%) in electrical conductivity in Lane and Prima 
Deshecha Channels can be detected in relatively short periods of time (5-10 years). 
This monitoring activity has no analytical cost associated with it. Sampling 
intensities can be set at 20 times/yr if this activity is scheduled with other NPDES 
monitoring. 

• As noted in Section 3 .2.1, power analysis will only generate recommended sampling 
intensities that will detect trends above a specified magnitude. For example, if the 
intent of a power analysis is to select an appropriate sampling intensity to evaluate the 
effectiveness of a BMP for reducing a concentration of a particular pollutant, the 
sampling intensity must be set to detect a reduction rate below the claimed 
effectiveness. If the claimed effectiveness for a BMP is 30% and the power analysis 
shows that a minimum of 50% change can be detected, chemical sampling will not be 
able to verify effectiveness. In such a case toxicity testing may be more appropriate. 

• Power analyses would be applicable to evaluate sampling intensities for pollutant 
reduction goals for programs such as the nutrient TMDL in San Diego Creek. A 50% 
reduction in 10 years is large enough that the power analysis can generate a 
reasonable value for a sampling intensity. 

3.2.3 Recommendations 

From the results of the power analyses presented above, it is evident that the numbers of 
samples per year and the period of monitoring (number of years) for each location will 
depend on the amount of change expected or desired. This is because simply increasing 
the number of samples per year will not increase power for lower amounts of expected 
change. Consideration must also be given to the recommended term of sampling and 
number of analyses from each power analysis. Terms greater than 20 years were not 
considered; power analyses involving concentrations of contaminants in sediments were 
also not considered because of the high analytical costs and long periods required to 
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detect reasonable ( 50%) changes. This is not to say that monitoring will not be 
conducted at some warm spots. "Trend" monitoring is just not feasible at these locations. 
Monitoring of the warm spot constituents of concern will be conducted for source 
identification studies and beneficial use impairment evaluations. 
Table 3.5 presents recommendations on sampling effort for trend monitoring at warm 
spots. 

3.3 Monitoring Detail - Identifying Sources of Warm Spots 

The second major objective of the warm spot element of the stormwater monitoring 
program is to identify sources contributing to elevated constituent levels. While the co
permittees consider that the elevated levels are of enough concern that their trends should 
be monitored irrespective of their source(s), a knowledge of sources is needed in order to 
determine what management responses, if any, are called for. Source identification 
monitoring is therefore intended to be a series of focused investigations to support 
development of control programs by identifying the major sources of the constituents 
contributing to elevated levels at warm spots. 

Source monitoring will be carried out under the Reconnaissance and Source 
Identification element of the monitoring program, described in detail in Section 5.0. The 
timeline for this element is presented in Figure 3.21. In general, source monitoring will 
be an investigative approach, working upstream in most cases to screen lateral channel 
inputs for the levels of the constituents of concern. 

Data from the source identification effort will be evaluated frequently to determine when 
sources have been sufficiently identified. Criteria for a "standard of proof' will 
necessarily be site-specific and will depend on the character and quality of data. If the 
data shows that the source is controllable, management measures will be evaluated and 
monitoring continued to determine if the measures are effective (i.e. constituent levels 
decline). If the source is determined to be potentially uncontrollable, monitoring will be 
decreased and monitoring resources reallocated to meeting other objectives of the 
monitoring program. 

In order to determine if future conditions at any other channel and/or harbors stations 
warrant inclusion into the warm spot program, a re-evaluation of the sites from the prior 
program will occur every five years. This re-evaluation will consist of a one year 
monitoring of stations and constituents at the frequencies listed in Table 3. 7 and 3.8. The 
first re-evaluation will occur in the 2002 - 2003 season. The station locations for this 
· monitoring element are presented in Figure 3.2.2. 

3.4 Program Summary 

Preceding sections have described the steps involved in developing the monitoring design 
for warm spots with elevated levels of constituents. While this detailed description 

• 

provides valuable insight into the rationale for design decisions and into how monitoring • 
information will be used to make management decisions, it is also helpful to have an 
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overall summary of the main program activities and the schedule for their 
accomplishment. This is presented in Figure 1.1. 

This program element addresses a well-articulated set of logically linked objectives. It 
recognizes the importance of addressing, without delay, sites where elevated levels of 
certain constituents have caused concern. It also initiates parallel monitoring activities to 
identify the source(s) of these elevated levels. This will enable the Stormwater 
Management Program to determine how best to deal with those warm spots related to 
urban stormwater and to document the impacts on water quality and other aquatic 
resources. This logical progression of monitoring steps, tied to specific decision points, 
ensures that monitoring will efficiently respond to decision makers' information needs . 
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4.0 CRITICAL AQUATIC RESOURCES 

Orange County contains many riparian and estuarine areas that can be considered critical 
aquatic resources (CA.Rs) based on their uniqueness, their value to the community, and 
the threat that urban stormwater runoff may pose to their preservation. An important 
objective of the Water Quality Monitoring Program is to respond to such threats and 
support the preservation of riparian habitats. This element of the monitoring program 

· addresses four core objectives: 

• to assess whether critical aquatic resources have been impacted; 
• if impacts exist, to determine if they are caused by urban stormwater; 
• to identify sources contributing to impacts related to urban stormwater; and 
• to track long-terms trends in such impacts. 

It is important to note that certain monitoring activities will be initiated only if previous 
monitoring data establishes a need for them. Thus, sources will be tracked only if impacts 
appear to be related to urban storm.water. The flowchart in Figure 4.1 presents the 
monitoring design structure in a more formal way. The timeline for the overall program 
is presented in Fig 1.1. 

4.1 Selecting Sites 

A list of candidate sites was compiled from a thorough analysis of water resources in 
Orange County. Each site and the reasoning behind its selection are included in Table 
4.1. 

Since this initial evaluation included a large number of potential sites, only those sites 
that are most valuable to the Co-permittees as a whole and that may be impacted by urban 

· stormwater will be monitored due to limited resources. Therefore, the candidate sites 
were prioritized by defining a set of criteria that encompass issues related to both habitat 
value and human use. The criteria are listed along with the candidate sites in Table 4.2, 
providing a straightforward means of prioritizing the sites based on the number of "X''s 

· in each row with the results listed in Table 4.3. 

The program will focus initial attention on the first-priority sites (note that Upper 
Newport Bay is also one of the warm spots addressed in section 3.0). Additional sites 
may be addr~ssed _in ~~_fyture after the highest priority ones have been dealt with. 

4.2 Monitoring Detail - Impact Assessment and Monitoring 

Monitoring for the CA.Rs is organized around an explicit impact assessment process (see 
Figure 4.1 ). If impacts are judged to be present, then monitoring, and/or the assessment 

• 

• 

of data from other studies in the region, will begin and continue until it is determined that •. 
sources are not stormwater-related or BMPs alleviate the problem. Because there exists 
clear evidence of impacts on at least some CARs, the monitoring design for this element 

K-14 

0013098



• 

• 

• 

includes both ongoing impact monitoring and source identification (see section 5.0 
Reconnaissance). In addition, further impact assessment will be carried out for those 
CARs for which evidence of impact is still questionable. 

As discussed in more detail below, the Co-permittees' preliminary impact assessment 
identified a large number of available indicators for impact monitoring and source 
identification. Addressing all of these simultaneously is clearly beyond the abilities of the 
Water Quality Monitoring Program. The program has therefore developed a staged 
design, in which subsets of the first priority CARs are dealt with in turn throughout the 
course of this and subsequent permits (see section 4.2.2 Impact Monitoring for more 
detail). 

Taking into account the objectives outlined in Section 4.0, the overall approach that the 
program will take when evaluating a first priority CAR is as follows: . 

• Continue collecting water quality data per Table 4.4; . 

• Identify any additional research data available and/or any additional potential 
impacts; 

• Obtain and evaluate data from other studies conducted within the CAR per 
Table 4.5; 

• Identify problem constituents causing a potential impact; 

• Identify any data gaps that may assist in determining if an impact has occurred 
and/or if the impact may be due to stormwater; 

• Determine method of obtaining the necessary data to fill the gap; 

• Evaluate the need for additional monitoring/source identification; 

• If additional monitoring is necessary, identify similar station locations that can 
be used between studies for comparable results; 

• Conduct source identification; 

• Re-prioritize constituents of concern; and 

• Conduct long-term trend monitoring. 

It should also be noted that in the case of Upper Newport Bay, Table 4.4 includes 
monitoring at the existing Santa Ana Delhi station as well as the Costa Mesa Channel 
which is serving a function as a model urban stormwater station. The Costa Mesa 
Channel watershed is approximately one square mile and represents residential and 
commercial land uses and will provide valuable water quality characterization 
information to the program regarding typical Orange County urban runoff . 

Although the timeline for the evaluation of the CARs is presented in Figure 4.2, it should 
be noted that since each waterbody will pose its own, and as of yet unknown, unique set 
of problems and questions, these timelines are only anticipated due to these dynamic 
circumstances . 
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4.2.1 Impact Assessment 

Figure 4.1 shows that a more explicit impact assessment is a key decision point in 
determining whether to proceed with more in-depth management and monitoring 
activities or to revert to a "wait and see" approach. More in-depth activities such as 
source characterization will only take place if impacts are found. Assessment helps 
determine whether a more intensive impact assessment is needed, act as a basis for 
designing such assessments, and help focus monitoring attention on relevant sources and 
indicators. While Table 4.6 presents the results of an impact assessment using available 
data, the Water Quality Monitoring Program will in fact continue to evaluate additional 
such data as they become available in the future. 

Table 4.5 describes additional data available from other current research and monitoring 
programs in the area. In addition to these present studies, there are other potentially 
useful information sources consisting of a variety of historical surveys. The surveys may 
be helpful in revealing what is known about the habitat features of these sites and 
defining potential impacts by indicating what can be considered normal change for each . 
Finally, comparison of data on these first-priority sites with data from similar habitats 
elsewhere which have been more extensively studied may also be helpful in 
characterizing impacts. 

A review of these available data sources resulted in the scoping of impacts shown in 
Table 4.6. This identifies specific categories of impact, indicators of these, the 
constituents or activities believed to cause impact, and possible sources of these 
constituents. The indicators ~ere chosen because they are directly related to the 
fundamental ecological and social value of each aquatic resource. Chemical and 
toxicological indicators have been the traditional methods of assessing water pollution 
impacts. 

With the development of EPA guidelines regarding indices of biological integrity and 
qualitative habitat evaluation, it has become increasingly evident that monitoring 
chemical variables alone is not sufficient to judge stormwater impacts on resource 
integrity. A more complete picture of aquatic health can be painted by integrating 

· chemical and toxicological indicators with biological, physical, and hydrological ones. 

In most cases documented in Table 4.6, the evidence for at least some kinds of impact is 
relatively clear while knowledge about the specific sources of impact is often somewhat 
less clear. Thus, this table constitutes the basic foundation for finalizing details of the. 

· · monitoring-design for critical aquatic-resources. 

4.2.2 Impact Monitoring 

Table 4.5 identifies a range of impacts and indicators at the first priority CARs. This has 
two important implications for the design of this element of the Water Quality 

• 

• 

Monitoring Program. • · 
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First, the diversity of data available from other monitoring and assessment programs 
means there is no need to duplicate these efforts. Instead, the Water Quality Monitoring 
Program will concentrate on: 

• continuing the collection of key data no other party is gathering 
• filling important data gaps that are related to stormwater and that no one is currently 

addressing 
• collecting and integrating data from all sources to develop a more complete picture of 

impacts on aquatic resources 

This means that, to an important degree, the program will shift from straightforward 
sampling and data reporting to more complex data integration and assessment. 

The second implication raised is that addressing the issues related to even the first 
priority CARs is a large undertaking. Developing new sampling efforts needed to fill data 
gaps and establishing procedures for acquiring and assimilating the results of the other 
studies listed in Table 4.2.1 will be time consuming. Attempting to accomplish this for all 
the first priority CARs simultaneously would be unrealistic, given the Co-permittees 
current and projected level of staffing. 

The Water Quality Monitoring Program therefore outlines a staged, five-year design for 
impact monitoring (through June 30, 2003). This will ensure that impacts are 
characterized well enough to provide a basis for both source identification investigations 
and future trend monitoring to determine if impacts have improved or worsened. Since it 
will take many years before all of the first priority CARs are evaluated, a basic level of 
water quality sampling will continue in accordance to the sampling guidelines previously 
followed so that a continuity of water quality data will still be available when the CAR is 
assessed (Table 4.4). The station locations for the basic level of monitoring are 
presented in Figures 4.3 & 4.4. 

4.2.3 Source Identification 

Where the impact assessment in Table 4.6 documented the presence of impacts, or where 
· ongoing monitoring does so in the future, additional studies to determine the immediate 
causes of these impacts will be carried out. Depending on the nature of the specific 
impact( s) at each site, these studies may include toxicity testing; measurement of 
additional biological, physical, and/or hydrological parameters; or chemical testing. 
These studies will be focused on the site itself and their goal will be to determine whether 
the immediate cause( s) of the impact are related to urban stormwater. 

If the immediate causes of impact(s) are related to urban stormwater, further studies will 
then be carried out to identify the upstream sources of impact. Depending on the site, 
such sources might be agricultural activities, increased runoff and flows due to 
development, or industrial/residential use of particular chemicals. These studies will be 
focused upstream of each site and their goal will be to determine if it is feasible to control 
or reduce the sources of impact. 
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Additional details of this effort are provided in section 5.0 Reconnaissance and Source 
Identification. 

4.3 Cooperative Efforts 

It is clear that almost all the first priority "CARs" listed in Table 4.6 are in the coastal 
marine environment (Figure 4.5), which presents new challenges for stormwater impact 
evaluation. Until now, virtually all of the Co-permittees' monitoring efforts have taken 
place in inland channels or in enclosed water bodies such as Newport Bay. Monitoring 
for possible stormwater impacts in the open coastal environment involves a different set 
of scientific and logistical issues, most of which are unfamiliar to the Co-permittees and 
many of which have only partially been resolved at this time. For example, investigations 
into the behavior of stormwater plwnes in the nearshore marine environment have only 
recently been initiated. It is therefore unclear what impacts might result from these 
plwnes and how they should best be monitored. 

The Co-permittees believe that the best approach to this set of problems is to take 
maximum advantage of existing efforts already focused on the coastal environment, 
rather than to undertake an independent effort that would be duplicative and inefficient 
(see Section 4.2.1). 

Some of these existing efforts may provide an opportunity for a cooperative study to 
better determine how stormwater runoff affects the priority coastal resources/beneficial 
uses. As the CARs are systematically evaluated, the studies listed below will be 
examined as potential opportunities for cooperative efforts: 

• The Southern California Bight Regional Monitoring Program ( coordinated by 
SCCWRP) will furnish information about the regional background that is needed to 
assess localized impacts. The spatial extent of the program, and its recent extension 
into very nearshore waters, provides the opportunity to compare sites near river and 
channel mouths in Orange County to similar sites elsewhere in both urbanized and 
more pristine settings. This will provide more complete and accurate information 
about the nature and extent of potential stormwater impacts on coastal resources 
(Appendix E). 

• The bight-wide intertidal monitoring program (managed by Dr. Rich Ambrose at 
UCLA) may provide an opportunity to monitor high-priority coastal sites, and 
compare them to the regional background, at little additional cost. Because concern 
with potentiaI-stormwaterimpacts on coastal resources-is so recent, indicators of such 
impacts are still being developed. 

• Interest from neighboring counties, combined with SCCWRP's presence in the 
region, represents an opportunity for regional monitoring and to promote relevant 
research needed to identify monitoring indicators that are appropriate to the Orange 
County region. 
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• • EPA's Rouge River Wet Weather Demonstration Project may furnish suggestions for 
the types of indicators that are most useful for decision making as well as on ways of 
presenting this information to the public. Taken together, these four efforts may 
significantly improve the Co-permittees' ability to monitor the status of CARs in the 
coastal environment. 

4.4 Program Summary 

Preceding sections have described the details of a monitoring design for critical aquatic 
resources, as well as the rationale for this design. While this detailed description provides 
valuable insight into the rationale for design decisions and into how monitoring 
information will be used to make management decisions, it is also helpful to have an 
overall summary of the main program activities and the schedule for their 
accomplishment (Figure 1.1 ). 

This program element addresses a well-articulated set of logically linked objectives. It 
recognizes the importance of critical aquatic resources by identifying a high-priority set 
of these and initiating monitoring to document impacts. If impacts are found, then 
additional monitoring efforts will focus on source identification to determine the extent to 
which urban stormwater is responsible for impacts. This provides a logical basis for 
determining if control measures are called for and monitoring their success. This logical 
progression of monitoring steps, tied to specific decision points, ensures that monitoring 

• will efficiently respond to decision makers' information needs . 

• 
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5.0 RECONNAISSANCE AND SOURCE IDENTIFICATION 

While the other two program elements (warm spots and CARs) focus on specific 
locations that are currently of concern, there remains an important aspect of stormwater 
management that is not addressed by these targeted monitoring activities. This is the fact 
that significant portions of problematic constituents come, not from specific locations or 
sources, but from more widespread and diffuse sources throughout Orange County. These 
may include illegal connections as well as runoff from the wide variety of land uses in 
Orange County. 

The revised field screening element addresses the core objective of identifying problems 
and sources through a series of focused reconnaissance studies and special investigations. 

• These focused studies will include investigations to determine the sources of 
pollutants impacting warm spots and critical aquatic resources; 

• monitor intermittent illegal discharges recorded in the Countywide Pollution, 
Notification, Incident and Response (PNIR) database; and 

• determine the effectiveness of Best Management Practices (BMPs) used to protect the 
quality of stormwater runoff from various land uses. 

At the end of the five year period that this program addressed (June 30, 2003), the warm 
spots, illegal discharges and BMPs will be re-evaluated to determine where this effort 
should be refocused in order to ensure that the critical areas, which will remain dynamic 
in nature, continue to be addressed. 

The timelines for the overall program are provided in Figure 1.1. 

5.1 Source Identification for Wann Spots and CARs 

Where the warm spot and CARs elements of the program document significantly elevated 
levels of constituents and/or impacts, targeted source identification sampling will be 
conducted. An initial rolling priority list of sites selected for additional investigation is 
presented in Table 5.1. This list will change from year to year as the studies are 
completed and additional priorities added. 

All of the initial investigations utilize the prior NPDES sampling location as a starting 
point for the investigation. The prioritization of the sampling and associated timelines are 

. provided in Figure· 5~1. The ~station locations for this element are presented in Figure 
5.2. 

5.1.1 High Total Dissolved Solids In Channels (Wann Spots) 

A reconnaissance team will move progressively upstream from the automatic sampling 
station and make electrical conductivity measurements in the channel and laterals until 
the source of the high IDS is determined. 
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If the source is a lateral pipe, a map of the underground stormdrain system will be 
consulted. Records of permitted connections to the lateral will also be reviewed. An 
above-ground reconnaissance of the drainage area of the lateral will be conducted to 
locate contaminated surface runoff that may be entering the system. If the source cannot 
be identified by the methods described above, a reconnaissance of the underground 
system will be conducted. 

If the source appears to be the result of a natural condition (e.g. saline soils), it will be 
investigated by evaluating the results of general mineral analyses (Ca, K, Mg, Na, S04, 
en of aqueous and soil ( channel slope or levee) samples. 

5.1.2 High Levels of Metals In Channels (Warm Spots) 

Mean concentrations of total recoverable metals that exceeded warm spot selection 
criteria were found in Prima Deshecha, Bonita Canyon and Rattlesnake Canyon 
Channels. 

Several points upstream of the automatic sampling stations will be selected for grab 
sampling during storms. To help normalize the time of sampling for comparative 
purposes, two or more teams will collect the samples during the storms. All samples will 
be collected within two hours of each other and will be collected on the same side (i.e. 
rising limb, falling limb) of the storm hydrograph. Samples will be analyzed for total 
recoverable and dissolved metals and total suspended solids . 

5.1.3 High Nitrate Levels In Channels (Warm Spots & CARs) 

With respect to the warm spots Central Irvine and its tributary Hines Channel, the first 
element of this investigation will include a landuse characterization of the watershed of 
the Central Irvine Channel. This will entail inspection of drainage maps and aerial 
photographs, and field reconnaissance. From this watershed characterization a list of 
suspected sources of nitrate would be developed. Sampling will quantify the mass loads 
from the various sources. The results of the mass load assessments from the two nurseries 
will be compared to their respective waste load allocations. 

A comprehensive evaluation of the sources of nitrate to the San Diego Creek will be 
conducted in the Summer of 1999. The intent will be to quantify the dry-weather nitrate 
loads from the significant tributaries to the San Diego Creek and Peters Canyon Wash. 
The evaluation will consist of the following: 

• Field reconnaissance of the Peters Canyon Channel and San Diego Creek to 
determine major inputs to the system 

0 Identify all tributary pipes and channels with significant flowrate 
0 Collect grab samples and estimate flowrates for significant contributors 

• Develop preliminary nutrient budget to assign priorities for more intensive sampling 
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• Design sampling program considering available equipment and manpower 

• Evaluate data and identify major channels that are major contributors 

• Conduct sub-watershed investigations to identify sources 

The field reconnaissance for Peters Canyon Channel has been completed. The high 
numbers of significant input warrant that an intensive study for this channel be conducted 
before one is initiated for San Diego Creek. 

5.1.4 High Coliform Levels In Channels Aliso Creek (CARs) 

The bacteriological quality monitoring performed under the 2050) watershed planning 
grant for Aliso Creek showed levels of fecal coliform bacteria above the basin plan 
standard for REC I and REC 2 beneficial uses at several points along the reach of the 
creek. The sampling point showing the highest (geometric mean) concentration was a 
stonndrain (J03P02) that is tributary to Sulphur Creek immediately upstream of its 
confluence to Aliso Creek. 

A forensic study will be conducted in the drainage area to determine the sources of 
bacteria in the runoff from this pipe (Figure 5.3). This study consists of six sampling 
sites being monitored once a week for ten weeks for total coliform, enterococcus and E. 
Coli. The study will commence in June 1999 and conclude in August 1999. 

5.15 High.Levels of Metals or DDT Metabolites In Sediments (Warm Spots) 

Four channels and two Harbor sampling points were identified as warm spots for metals 
or DDT metabolites. With the exception of the Rhine Channel station (LNBRIN) the 
suspected sources are unknown. The first step in these source investigations will be a 
complete characterization of the respective watersheds of these waterbodies. 

Sampling of upstream reaches of a channel will be conducted to determine if the high 
concentrations are a local condition or occurring throughout the reach. Sampling of 
eroded sections of channels will also be conducted to determine if these areas may be 
contributing. 

Each agricultural area in the watershed of a DDT metabolite warm spot will be monitored 
for organochlorine pesticides. The number of soil samples (randomly selected sampling 
points) from each agricultural area will be calculated -from its respective acreage relative 
to sizes of other agricultural properties in the watershed. 

Control stations for comparison to eroded channel samples will be established in the 
upper San Juan Creek. Samples for comparison purposes will also be collected from 
other landuses including open space, commercial and residential. 
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5.2 Reconnaissance Studies 

The Water Quality Monitoring Program has consistently included a reconnaissance effort 
with the objective of identifying sources of constituents in both intermittent non
stormwater discharges and in runoff from specific industrial or commercial land uses. 
The initial reconnaissance survey and drainage facility inspection efforts found few 
instances of illegal connections or discharges, reflecting the difficulty of finding discrete 
intermittent discharges within a large drainage system. 

In the previous field screening program, 89 stations were selected based on size of 
upstream drainage. area (> 1 square mile) or presence of commercial or industrial land 
uses in the watershed. The resulting data showed only a few incidents of chronic or acute 
illegal discharges during the first six years of monitoring. In contrast, hazardous materials 
incident logs showed that many illegal or accidental discharges had in fact impacted the 
drainage system of Orange County. This suggests that the discharges were intermittent 
and the likelihood of detection was low with only 3 visits/station/year. 

5.2.1 Station Selection Criteria 

Arevised field screening program will use three other criteria for selecting areas or 
waterbodies to monitor. These criteria were derived from a review of the PNIR database 
whose fields include addresses, responsible parties, affected stormdrains, and Thomos 
Brothers Map locations (Table 5.2 & Figure 5.4). The three criteria that will be used 
are: 

• Reaches of County channels ( defined by Thomas Bros. map coordinates) that have 
been impacted by pollutants three or more times from 1/91 - 4/99; and 

• Thomas Bros. coordinates that have been impacted 10 or more times from 1 /91 to 
4/99 regardless if material had reached the stormdrain system. 

5.2.2 General Sampling Plan 

A variety of tools, used separately and in combination will be utilized to monitor the 
locations. These tools may include automatic samplers, portable flowmeters, auxiliary 
probes (for automatic sampler activation), aerial photography, remote surveillance and a 
mobile laboratory. The mobile lab can be used to conduct systematic analyses, similar to 
hazcatting, to detect gross contamination or water quality problems that may be 
indicative of illegal disposal of contaminants. These locations will be monitored with the 
mobile laboratory on a monthly basis until a source is located or a known discharger is 
found to be in violation. 

Figure 5.5 is a flowchart showing the typical procedure used in identifying an unknown 
contaminant. Some investigations will involve only visual and physical tests such as 
tracking hydrocarbon sheens or paint spills. Chemical analyses will be used as indicators 
of swimming pool ( chlorine residual), construction dewatering out of compliance (total 
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suspended and settleable solids), printed circuit board (copper), plating (chromiwn, • 
cyanides), plastics manufacturing (phenols), and sewer line discharges (MBAS, phenols). 
As sample for chemical oxygen demand will be collected and analyzed. 

All of the analyses can be performed in the field except for MBAS and 
suspended/settleable solids. Samples will be collected for laboratory analyses.if high silt-
clay turbidity or foam is observed during dry weather conditions. 

If problems are found and sources cannot be traced, sensor or flow-activated, automatic 
sampling equipment will be used to determine the time of day that the contaminant 
discharge occurs. If a consistent time of discharge can be determined, investigators will 
perform a surveillance of the area. 

5.3 Land Use Investigation Studies 

The ultimate goal of the Water Quality Monitoring Program is to identify the sources of 
impacts so that they can be controlled, thereby reducing or removing the impact. While 
trend monitoring of impacts is the only way to document whether impacts have been 
reduced, targeted investigations ofBMP effectiveness can provide useful information for 
adapting or improving BMPs long before trend monitoring might reveal a change in the 
magnitude of impacts. 

Land use investigation studies will be utilized to evaluate various best management 
practices that are designed to protect stormwater quality since it is the very 
implementation of these BMPs that may be utilized in mitigating sources that are 
identified through the reconnaissance effort as potential impacts to warm spots or CARs. 

The land use investigations/best managell_lent practices that the Co-pennittees currently 
plan to examine are: 

• Motor fuel concrete dispensing area interruptable drainages; 

• Trash container/dwnpster areas; 

• Street sweeping efficiencies; and 

• Inlet trash racks 

The initial workplan for the evaluation of the motor fuel concrete dispensing area 
interruptable drainages is included in Appendix F. Efforts to coordinate this investigation 
with the Los Angeles County critical s_ource study~ wiU be. evaluate~ and the study 
completed during the 1999-2000 season. The investigation will entail an evaluation of 
approximately one BMP per year. 

Additional agency investigations such as the Los Angeles County Critical Source/Best 
Management Practices Study will concurrently be evaluated to prevent a duplication of 
effort and provide an opportunity to cooperatively work towards similar objectives and 
goals. 
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Since LA County is conducting a Critical Source/Best Management Practices study in 
accordance with their areawide NPDES Municipal stormwater permit, the land use 
investigation studies undertaken by the Co-Permittees will follow, as closely as possible, 
the same protocols that LA County has established so that the studies may be comparable 
and mutually beneficial. 

The monitoring plan that will be followed by the Co-Permittees is provided in the 
Critical Source Selection and Monitoring Report that will be obtained from LA County. 
This plan presents the criteria for selection of stormwater monitoring methods, identifies 
the analytical methods used, sampling methods, locations and frequency of monitoring. 

The critical source studies that LA County plans to examine are: 

• Wholesale Trade (including scrap yards and auto dismantlers); 

• Automotive Repair/Parking; 
• Fabricated Metal Products (including electroplating); 

• Motor Freight (including trucking); and 

• Chemical Manufacturing 

5.4 Program Summary 

This last program element logically aids in linking all of the monitoring program pieces 
. together so that the warm spots, critical aquatic resources and reconnaissance are all a 

part of an intertwined program whereby each element collectively supports the overall 
objectives of the program. 

The reconnaissance program element focuses on channels in the county with known 
problems and includes an emphasis on source identification as a basis for designing 
appropriate control measures. 

At the end of the five year period that this program addressed (June 30, 2003), the warm 
spots, illegal discharges and BMPs will be re-evaluated to determine where this effort 
should be refocused in order to ensure that the critical areas, which will remain dymanic 
in nature, continue to be addressed . 
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Table 3.1 
Aqueous Concentration Data Used as 

Selection Criteria for Warm Spot Designations in Flood Channels 

STATION 

SADF01 

BCF04 

S0MF05 

BARSED 

WYLSED 

LANF08 

BRCF09 

SCCF15 

BEEF17 

AGWF18 

SERF19 

CICF25 

RCWF26 

HCWF27 

HINF28 

CMCG02 

S1CG03 

mean 
n 
s 

mean 
n 
s 

mean 
n 
s 

mean 
n 
s 

mean 
n 
s 

mean 
n 
s 

mean 
n 
s 

mean 
n 
s 

mean 
n 
s 

mean 
n 
s 

mean 
n 
s 

mean 
n 
s 

mean 
n 
s 

mean 
n 
s 

mean 
n 
s 

mean 
n 
s 

mean 
n 
s 

Dry weather 

EC N03 
µmhos mg/L 

2321 17.0 
31 33 

499 20.8 
2808 15.2 

17 17 
338 21.8 

2964 55.5 
75 76 

1814 27.4 
2750 75.0 

61 62 
560 30.1 

1990 73.0 
63 66 

422 31.6 
,---7--4=75=1 21.6 

16 18 
1007 10.8 
5333 6.9 

12 12 
1338 18.2 
2295 5.2 

59 59 
506 3.2 

1202 14.4 
31 31 

301 20.8 
1446 4.6 

11 10 
733 3.6 

1445 6.7 
57 53 

305 5.7 
1759! 164.81 

25 33 
365 139.1 

1329 105.7 
29 31 

304 93.8 
1520 104.6 

52 54 
1036 172.3 
1188P :~:24721 

23 30 
419 151.3 

1340 5.3 
8 9 

268 10.9 

N03 TSS 
mg/L mg/L 

8.8 252 
107 100 
5.7 408 
6.5 1983 
68 62 
3.7 4091 

32.7 992 
48 40 

80.7 1116 
37.4 601 

79 78 
37.0 815 
23.7 1029 

79 72 
17.5 1533 
17.2 149 

99 93 
14.7 201 
9.3 166 
36 36 

9.1 217 
8.8 271 
48 48 

5.8 319 
6.3 1006 
16 15 

9.3 1968 
24.7 990! 

31 31 
19.1 1002 
7.2 1451 
17 17 

4.8 1459 

39.4[:'32571 
1S 13 

34.7 3359 

4.4 46 
97 92 

4.6 81 
17.1 45 

15 15 
6.7 83 
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Cd 
µg/L 

4.9 
109 
6.1 
5.2 
70 

7.8 
4.5 
43 

5.8 
4.3 
82 

5.2 
4.1 
80 

5.9 
4.6 
95 
5.7 
5.0 
37 

5.1 
7.0 
46 

6.8 
7.2 
17 

7.6 
6.51 
30 

4.1 
6.2 
19 

4.7 

7.6 
12 

6.6 

3.1 
99 

3.9 
5.0 
16 

0.0 

Stonn 

Cu 
µg/L 

53.9 
109 

62.6 
59.0 
121 

131.6 
44.1 

47 
41.9 
39.9 

83 
31.9 
34.6 

80 
18.7 
41.3 
100 

31.4 
33.2 

37 
19.3 
23.9 

46 
9.3 

35.6 
17 

24.6 
62.0 

30 
n.8 
43.0 

19 
45.5 

Pb Ni 
µg/L µg/L 

38.9 25.9 
109 109 

56.1 21.3 
23.4 , .109.J 

70 70 
48.9 236.7 
22.0 25.4 

47 47 
26.4 26.2 
16.4 28.9 

83 83 
18.0 18.4 
14.5 28.3 

79 80 
16.1 27.1 
15.3 20.8 

98 100 
17.2 15.5 
6.5 26.5 
37 37 
6.2 15.6 

14.3 31.1 
47 47 

18.4 14.4 
12.0 21.1 

17 17 
7.9 12.7 

14.6 30.4 
30 30 

14.8 19.0 
11.2 30.9 

19 19 
16.4 22.3 

Zn 
µg/L 

205.1 
108 

292.1 
194.2 

70 
375.9 
146.8 

47 
166.6 
149.0 

83 
159.1 
132.2 

78 
116.3 
159.8 

100 
173.2 
78.3 

90 
114.2 
64.0 

47 
75.0 

159.4 
17 

253.6 
217.5 

30 
226.0 
128.2 

19 
121.9 

81.5 ?54;6 32.8 185.5 
12 12 12 11 

66.9 83.1 27.6 138.6 

40.8 18.4 19.7 214.1 
99 99 99 97 

49.1 52.0 20.2 611.5 
23.3 8.2 40.0 48.3 

16 16 15 16 
6.1 12.7 0.0 41.0 
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Table 3.1 
Aqueous Concentration Data Used as 

Selection Criteria for Warm Spot Designations in Flood Channels 

Dry weather Stonn • STATION EC N03 N03 TSS Cd Cu Pb Ni Zn 
µmhos mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L 

LCW102 mean 4.6 919 6.0 41.4 41.2 40.1 149.1 
n 70 66 71 71 71 70 71 
's 3.4 1402 5.8 65.4 109.0 26.9 249.8 

ACJ01 mean 3829 3.4 5.0 352 6.0 23.4 3.7 40.3 53.8 
n 50 52 23 24 24 24 24 24 24 
s 2346 2.2 4.3 765 4.7 10.4 2.8 10.2 38.9 

SCBJ03 mean 3.3 83 4.7 22.0 3.3 32.9 47.8 
n 11 11 11 11 11 11 11 
s 2.5 121 2.5 5.4 2.0 10.0 35.8 

SCDAM mean 3.4 29 8.3 24.6 2.4 36.7 24.8 
n 44 44 44 44 44 44 44 
s 2.6 21 7.4 9.4 2.3 8.5 10.7 

SJNL01 mean 1047 1.4 3.9 319 6.2 25.6 8.9 29.4 48.6 
n 35 35 46 44 46 46 46 46 46 
s 245 2.1 2.7 376 5.0 12.1 · 12.8 28.1 52.3 

SJOL01 mean 521 1.1 0.4 1436 4.0 22.1 15.1 30.9 78.3 
n 22 38 23 13 16 16 16 16 16 
s 190 3.2 0.3 3085 1.8 14.4 18.3 16.3 103.7 

TCOL02 mean 2.7 316 4.8 30.6 13.4 38.0 88.7 
n 20 20 20 20 20 20 20 
s 0.7 556 1.9 19.7 18.4 13.4 122.6 

OSOL03 mean 6600 2.7 5.1 296 9.0 25.9 5.9 33.0 78.1 
n 2 2 68 68 67 67 65 67 67 
s 4525 3.5 · 2.6 358 7.5 17.5 5.6 15.0 82.6 

PDCM01 mean 90681 12.7 10.1 2082! : :22i.9I 49.8 8.8b; 194:21 291.1 
n 51 51 66 66 67 67 67 67 67 
s 2476 6.4 6.9 3454 18.2 47.9 11.0 227.9 368.2 

SDCM02 mean I: \437191 2.5 4.9 433 7.4 34.7 12.8 51.7 137.3 • n 48 48 55 52 56 56 56 56 56 
s 7598 2.4 3.3 533 6.1 19.6 14.3 29.4 125.3 

BCC02 mean 2370 16.9 13.6 223 4.8 31.2 19.6 25.1 132.1 
n 50 50 97 98 100 100 100 95 100 
s 444 12.4 9.1 283 5.6 19.2 20.9 16.3 114.6 

ABCC03 mean 9.6 132 4.7 49.7 18.5 23.1 199.1 
n 102 99 104 104 103 96 103 
s 6.2 382 5.3 73.5 29.9 17.3 346.0 

WMCC04 mean 11.1 150 4.5 40.5 22.5 19.7 147.6 
n 103 99 103 103 102 102 100 
s 7.2 268 5.5 51.6 30.7 15.8 171.7 

EGWC05 mean 1565 4.6 6.4 104 3.6 30.7 16.3 23.8 113.0 
n 51 52 110 110 111 111 110 107' 108 
s 705 6.9 4.8 135 4.7 15.8 17.1 21.3 107.7 

:Eruc 2875089 40085 18713 810833 9437 66156 29018 61309.1 238481 
:En 879 922 1591 1526 1595 1656 1598 1586 1646 

weighted mean l 3271 43 12 531 6 40 18 39 145 
:E(s2x(df-1)) 3.8E+09 3E+06 522337 3E+09 70030 5E+06 2E+06 7862831 1E+08 

- -· •-• -- ~- l:df- . - --848 891-·· ·1560 · 1495·-1564- ·1625-· 1567 1555 1615 · 
weighted std dev Sp 2105 61.4 18.3 1335 6.7 53.9 36.8 71.1 248.2 

x+ 2s P 7481 166 48 3202 19 148 92 181 641 

I Exceeds two standard deviations beyond the mean 

01 1446 4.6 4.8 150 4.6 25.8 8.8 25.2 78.2 
03 3396 64.2 15.3 999 6.7 43.6 19.1 37.3 172.7 • 03-01 1951 59.6 10.6 849 2.2 17.8 10.2 12.1 94.5 

03+3(03-01) 9249 243.1 47.1 3545 13.2 96.9 49.8 73.6 456.2 

Exceeds 3 interquartile ranges above the 3rd quartile 
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• Tab~.2 
Concentrations of Total Metals in Depth Integrated Stormwater Samples 

Cu Pb Zn Cu Pb Zn Cu Pb Zn 
ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

LNBTUB mean 14.6 3.7 31.9 HUNSUN mean 25.3 3.5 31.8 DAPTEB mean 23.5 6.2 35.5 
n 30 30 · 30 n 35 35 35 n 18 18 18 
s 9.0 3.6 19.9 s 61.8 5.5 29.0 s 19.3 7.1 27.7 

LNBRIN mean 31.6 4.2 38.0 HANWAR mean 13.6 5.2 47.3 DAPTWB mean 20.3 7.8 30.7 
n 32 32 32 n 35 35 35 n 18 18 18 
s 53.8 7.5 33.2 s 12.3 7.5 45.6 s 11.5 9.6 23.9 

LNBHIR mean 15.3 2.4 28.2 HUNCRB mean 14.6 4.9 43.4 DAPTLB mean 19.6 4.4 24.7 
n 30 30 30 n 35 35 35 n 18 18 18 
s 10.9 1.5 20.2 s 10.4 4.7 29.2 s 13.1 6.0 14.8 

LNBHAR mean 12.9 2.0 19.9 HUNBCC mean 18.7 9.3 65.7 DAPTLR mean 23.1 5.5 20.7 
n 29 29 29 n 35 35 35 n 18 18 18 
s 11.1 1.3 11.0 s 17.5 17.1 74.7 s 17.9 7.1 8.4 

UNBJAM mean 28.6 10.9 90.8 BBOLR mean 10.4 3.7 25.9 DAPTHE mean 21.2 4.5 15.6 
n 30 30 30 n 31 31 31 n 18 18 18 
s 29.5 17.3 146.4 s 7.7 4.7 14.6 s 14.9 6.1 7.7 

UNBSDC mean 22.8 8.4 73.5 TGDC05 mean 11.7 10.1 51.2 
n 35 35 35 n 5 5 5 
s 19.0 14.1 105.5 s 2.3 5.0 22.2 

UNBBCW mean 18.9 5.6 57.3 HUNHAR mean 9.2 2.1 16.9 
n 35 35 35 n 27 27 27 
s 13.2 7.8 69.6 s 7.6 1.7 11.3 

:,,:: UNBNSB mean 20.7 7.9 65.5 I 
I.Al n 36 36 36 
0 

20.3 14.4 109.6 s 
UNBNDB mean 18.8 6.8 57.3 

n 36 36 36 
s 21.2 16.6 113.9 

UNBCHB mean 18.3 6.5 50.4 
n 36 36 36 
s 19.5 13.1 87.2 

All Data 
Cu Pb Zn 

1:nx 11775 3494 27520 
1:n 622 622 622 

wtd mean X 18.9 5.6 44.2 
1:(s2x(df-1) 358969 61587 2724091 

1:df 600 600 600 
wtd std dev Sp 24.5 10.1 67.4 

x+ 2s P 67.9 25.9 179.0 

Q1 14.6 3.7 25.9 
Q3 22.8 7.8 57.3 

Q3-Q1 8.2 4.1 31.4 
Q3+3(Q3-Q1) 47.5 20.1 151.6 

'..•. 1-; 
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Table 3.3 
Sediment Concentration Data Used as Selection Criteria for 

Warm Spot Designation of Flood Channels 

mean Concentration 1991-1998 • STATION Cd Cr Cu Pb Ni Ag Zn DOD DOE DDT 
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 

NEWPORT BAY WATERSHED 
BCF04 1.0 24 15 7 {t';\23; 1.1 45 3.5 3.6 3.5 

SDMF05 0.8 5 6 7 5 0.9 22 4.6 5.8 4.6 

LANF08 · 1.2 11 14 43 8 0.9 57 ~ 15.6 6.6 

BRCF09 1.6 17 22 21 18 1.4 113 5.5 1:5 5.4 

SCCF15 1.3 11 8 9 9 1.1 37 6.6 5.6 6.6 

ACWF18 1.7 9 12 9 7 0.8 49 11.4 ! Q:65~5:J ·/23:Er 
SERF19 0.8 2 3 6 4 0.8 13 2.1 1.6 2.0 

RCWF26 0.8 3 3 7 6 1.1 13 2.0 2.7 1.8 

HCWF27 1.4 6 10 7 6 1.0 38 5.5 {·:?I2lij< 10.6 

BARSED 0.8 2 4 6 4 0.8 14 2.6 5.7 3.3 

WYLSED 0.8 2 2 7 4 1.2 10 3.4 2.9 3.6 

SARIMP 0.7 7 10 8 6 1.0 36 2.5 2.0 2.3 

SANE08 0.6 5 12 3e 7 1.0 62 1.9 2.6 1.9 • S1LE17 1.9 9 27 a3 17 0.6 146 2.5 2.0 2.0 
SOUTH COUNTY WATERSHED 

ACJ01 1.0 5 3 6 7 0.8 12 1.4 1.2 1.5 

SCDAM ~\;'[ij;~} 15 29 10 ~~2f; 1.1 66 8.7 7.5 8.7 

OHBL01 1.0 12 10 9 8 1.0 24 0.9 0.9 0.9 

SJNL01 1.1 4 3 6 7 1.3 16 2.1 1.8 2.0 

TCOL02 2.5 13 15 10 12 1.2 53 4.0 3.6 3.9 

0SOL03 1.0 3 4 6 4 0.8 17 3.2 2.8 3.1 

SJOL01 4-..a 9 6 6 4 0.9 21 2.5 1.6 2.3 

mean 1.8 8 10 11 10 _. __ 1.0. _ 41 5.8 _ 9.6 .... 5.6 _ 
n 233 237 237 238 238 238 238 235 235 234 
s 4.0 8.4 14.2 25.0 14.5 0.9 58.1 22.1 27.9 14.4 

mean+2s 9.9 25 38 61 39 2.7 157 50.0 65.3 34.3 
I Exceeds two standard deviations above the mean 

Q1 0.8 4 4 6 5 0.8 16 2.1 2.0 2.0 
Q3 1.6 11 14 10 9 1.1 53 5.5 5.8 5.4 • Q3-Q1 0.8 7 10 4 4 0.3 38 3.4 3.8 3.4 

Q3+3(Q3-Q1) 4.1 34 43 23 19 2.0 167 15.7 17.2 15.6 
Exceeds 3 interquartile ranges above the 3rd quartile 

~ 

4-..a Exceedance of Warm Spot Selection Criteria was caused by an outlier datapoint 
K-31 
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Table 3.4 
Sediment Concentration Data Used as Selection Criteria for 

Warm Spot Designations in Harbors / Bays 

• mean Concentration 1991-1998 
STATION Cd Cr Cu Pb Ni Ag Zn DOD DOE DDT 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg µg/kg µg/kg µg/kg 

NEWPORT BAY 
LNBRIN 3.8 35 ! 359 ! 92 18 1.9 226 5.9 29.0 5.5 

LNBHIR 2.4 26 28 21 18 1.5 93 6.3 29.5 5.3 

UNBJAM 1.8 15 12 12 10 1.2 53 4.4 15.1 4.2 

UNBSDC 3.8 22 24 22 14 1.5 99 6.3 24.1 5.0 

UNBBCW 2.5 17 33 15 11 1.9 79 7.2 19.2 7.0 

UNBNDB 2.8 27 33 23 18 1.7 108 6.6 31.0 5.2 
HUNTINGTON HARBOUR 

HUNWAR 2.5 22 50 63 17 1.4 227 13.5 30.4 12.4 

HUNCRB 2.5 32 801 ,:or113'.I 23 1.5 205 8.6 28.6 5.9 

HUNBCC 2.2 20 38 31· 15 1.3 142 10.1 21.6 11.1 

BBOLR 1.6 11 16 43 9 1.4 72 6.2 8.2 6.1 • DANA POINT HARBOR 
DAPTEB 2.8 27 150 40 17 1.4 252 7.9 9.3 7.9 

DAPTWB 1.7 24 114 34 12 1.6 134 4.8 6.8 4.6 

DAPTLB 2.2 32 150 34 15 2.4 176 10.5 12.1 10.4 

DAPTLR 1.9 30 125 24 · 19 1.5 129 3.9 4.8 3.8 

n 196 196 197 198 198 194 198 198 198 198 
mean 2.5 24 86 40 15 1.6 142 7.2 19.1 6.7 

s 2.8 12 102 35 7.7 1.0 84 10.0 18.8 10.7 
mean+2s 8.1 48 291 110 31 3.5 310 27.2 56.6 28.1 

I Exceeds 2 standard deviations from the mean value 

Q1 1.9 20 28 22 12 1.4 93 5.9 9.3 5.0 
Q3 2.8 30 125 43 18 1.7 205 8.6 29.0 7.9 

Q3-Q1 0.9 10 97 21 6 0.2 113 2.7 19.8 2.9 
Q3+3(Q3-Q1) 5.5 59 415 105 35 2.36 543 16.5 88.3 16.5 

Exceeds 3 Interquartile ranges above the 3rd quartile 

• 
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Table 3.5 
Warm Spot Constituents of Concern and Trend Monitoring Frequencies 

STORET Constltuent(s) of 
Warm Spot Location Code Concern 

Bonita Creek u/s F05 conf. BCF04 Ni 
Nl(s) 

Lane Channel u/s Jamboree LANF08 EC(d) 

' 
Agua Chinon Wash @ Irvine Ctr. Dr. ACWF18 DDE(s), DDT(s) 

Central Irvine Channel : @ East Yale Loop CICF25 N03(d) 
: 

Rattlesnake Canyon Wash @Bryan Ave. RCWF26 TSS 
Pb 

Hicks Canyon Wash 
' 

@Culver Dr. HCWF27 DDE(s) 

Hines Channel @ Bryan / Jeffrey HINF28 N03(d) 

Sulphur Creek d/s Sulphur Cr. Reservoir SCDAM Cd(s) 

Prima Deshecha Channel @ Calle Vista Grande PDCM01 EC(d) 
Cd 
Ni 

I 
I 

Segunda Deshecha Channel @ El Camino Real SDCM02 EC(d) 

Lower Newport Bay @ the Rhine Channel LNBRIN Cu(s) 

Huntington Harbour @ Christiana Bay HUNCRB Pb(s) 

(s) sediment concentrations; (d) dry weather measurements; all others stormwater concentrations 
(#) - frequency not based on power analyses 

• • 

from Power Analyses 

Monitoring min. reduction 
Trend Frequency term to show 

Detectable samples/yr (years) slgnlfcant trend 
N (12) 
N (2) 

y 10 5,10 28,13 

N (2) 

? 20 20 78 

y 20 20 70 

N (2) 

y 20 10,20 50,35 

N (2) 

y 10 10,20 42,29 
y 20 10,20 50,33 
y 20 10,20 53,37 

? 10 20 75 

? 5 20 85 

? 5 20 68 
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• 
Data Source Transform 

BCF04 - Ni - Storm Log 
CICF25 - N03 - Dry Log 
HINF28 - N03 - Dry Log 
LANF08 - EC - Dry None 
PDCM01 - Cd - Storm Log 
PDCM01 - EC - Dry Log 
PDCM01 - Ni - Storm Log 
RCWF26 - Pb - Storm Log 
RCWF26 - TSS - Storm Log 
SDCM02 - EC - Dry Log 
ACWF18- Channel - Sed - DDE Log 
ACWF18 - Channel - Sed - DDT Log 
BCF04 - Channel - Sed - Ni None 
HCWF27 - Channel - Sed - DDE Log 
SCDAM - Channel - Sed - Cd Log 
SCDAM - Channel - Sed - Ni Log 
HUNCRB - Harbor - Sed - Pb None 
LNBRIN - Harbor- Sed - Cu None 

Tab,.6 
Variance Components 

Transformed Geometric 
Mean Mean 

3.73 41.54 
4.71 111.57 
5.31 202.34 

7,475 
2.90 18.12 
9.05 8,531.67 
4.96 142.67 
3.15 23.29 
7.26 1,428.42 
9.34 11,338.84 
3.02 20.40 
2.04 7.69 

22.50 
2.41 11.17 
1.46 4.31 
3.35 28.42 

113.19 
358.71 

. ""- .. --· "~ ., .. · 

V . ariance C t omponen s 
Between Within Between Within 

Year Year Year% Year% 
0.77 1.05 42.3 57.7 
0.06 0.94 6.2 93.8 
0.00 0.50 0 100 
0.00 1,014,000 0 100 
0.00 0.47 0 100 
0.00 0.18 0 100 
0.00 0.55 0 100 
0.00 2.03 0 100 
0.87 1.58 35.4 64.6 
0.05 0.47 10.4 89.6 
0.00 3.89 0 100 
0.00 2.28 0 100 

13.29 98.05 11.9 88.1 
0.00 1.44 0 100 
0.00 0.97 0 100 
0.02 0.24 7.1 92.9 

966.83 670.14 59.1 40.9 
15,251.71 12,071.35 55.8 44.2 
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Table 3.7 
Five Year Re-Evaluation - Channel Monitoring Frequencies 

Huntington Harbour Watershed 

STORETCode 

BCC02 
ABCC03 
WMCC04 
EGWCOS 

Nutrients 

mist 
st 
st 

mist 

Newport Bay Watershed 

STORETCode Nutrients 

SADF01 st 
BCF04 st 
SDMFOS mist 
WYLSED mist 
BARSED mist 
LANF08 st 
BC2F09 st 
SCCF15 mist 
BEEF17 mist 
AGWF18 mist 
SERF19 mist 
RCWF26 mist 
HCWF27 mist@ 
CMCG02 st 
S1CG03 st 
BCWG04 st@ 

South County Watershed 

STORETCode Nutrients 

LCWI02 st 
ACJ01 mist 
SCBJ03 st 
SJNL01 mist 
TCOL02 st 
0SOL03 st 
PDCM01 mist 
S0CM02 mist 
SJOL01 mist 

Santa Ana River Watershed - -

STORETCode Nutrients 

SARIMP st@ 
SARE01 st 
SANE08 st 
S1LE17 st 

Trace(aq) 

st 
st 
st 
st 

Trace(aq) 

st 
st 
st 
st 
st 

mist 
mist 

st 
st 
st 
st 
st 

st@ 
st 
st 

st@ 

Trace(aq) 

st 
st 
st 
st 
st 
st 
st 
st 
st 

Trace(aq) 

st@ 
st 
st 
st 

Trace(s) PHP(s) 

Trace(s) PHP(s) 

semi semi 
semi semi 
semi semi 
semi semi 
semi semi 
semi semi 
semi semi 
semi semi 
semi semi 
semi semi 
semi semi 
semi semi 

Trace(s) PHP(s) 

semi semi 
semi semi 
semi semi 
semi semi 
semi semi 
semi semi 

semi semi 

Trace(s) PHP(s) 

semi semi 
Concrete lined 

semi semi 
semi semi 

m - monthly; semi - semiannual; st - storm ; aq - aqueous; s - sediment 
@ This sampling will be conducted by grab rather than by automatic sampler 

K-35 

PAH(s) 

PAH(s) 

PAH(s) 

PAH(s) 

• 

• 
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Table 3.8 
Five Year Re-Evaluation -

• Harbor/Bay Monitoring Frequencies 

Huntington Harbour/Sunset, Anaheim, Bolsa Bays 

STORETCode Nutrients Trace(aq) Trace(s) PHP(s) PAH(s) 

HUNSUN semi/st/f st/f 
HUNBCC semi/st/f st/f semi semi 
HUNWAR semi/st/f st/f semi semi 
HUNCRB semi/st/f st/f semi semi 
HUNHAR st st 
BBOLR semi/st/f st/f semi semi 

Newport Bay 

STORETCode Nutrients Trace(aq) Trace(s) PHP(s) PAH(s) 

UNBJAM m/st/f st/f semi semi 
UNBSDC m/st/f st/f semi semi 
UNBBCW m/st/f st/f semi semi 
UNBNSB m/st/f st/f 
UNBNDB m/st/f st semi semi 
UNBCHB st st 
LNBHIR semi/st/f st/f semi semi 

e LNBTUB st st 
LNBRIN st st semi semi 
LNBHAR st st 

,:~ 
':,>: 

-:h 
Dana Point Harbor 

-~:~: 

' 

STORETCode Nutrients Trace(aq) Trace(s) PHP(s) PAH(s) 

DAPTEB semi/st/f st/f semi semi semi 
DAPTWB semi/st/f st/f semi semi 
DAPTLB semi/st/f st/f semi semi 
DAPTLR st/f st/f semi semi 
DAPTHE st st 
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Table 4.1 
CARs • Candidate Monitoring Sites And A Summary Of Their Valued Attributes. 

Site 

Enclosed Bays and Estuaries 
Upper Newport Bay 

Lower Newport Bay 
Talbert Channel 
BolsaBay 
Sunset Aquatic I Anaheim Bay I Huntington Harbour 
Dana Point Harbor 

Coastal Resources 
Irvine Coast Marine Ufe Refuge 
Laguna Beach 
Laguna Beach Marine Ute Refuge 
Newport Beach Marine Ute Refuge 
Aliso Beach 
Aliso Creek Mouth 
Niguel Marine Ufe Refuge 
Doheny Beach 
Doheny Beach Marine Ufe Refuge 

Inland Surface Waters 
Aliso Creek 
Laguna canyon Channel 
OsoCreek 
Prima Desheca 
San Diego Creek, Reach 1 
San Diego Creek, Reach 2 
San Juan Creek 
San Juan Creek, Lower 
Santa Ana River 
Santiago Creek, Reach 4 
Segunda Desheca 
Serrano Creek 
Silverado Creek 
Trabuco Creek 

Inland Surface Waters • Candidate Control Sites 

Gabino canyon 
Harding Creek 
Verdugo canyon 
Freemont canvon 

I Justification 

Major historical & ecological feature; one of last estuarine environments in S. 
California; high community interest; major recreational resource 
Largest recreational marina in the country; high community interest 
Wetland restoration area, high community interest; 
Wetland areas, high community interest; 
Wetland areas, marina complex, high community interest 
High community interest; marina complex, major recreational resource 

Aquatic habita~ recreational resource 
Recreational resource, high community interest 
Aquatic habitat, recreational resource 
Aquatic habitat, recreational resource, high community interest 
Recreational resource, high community interest 
Recreational resource, high community interest 
Aquatic habitat, recreational resource 
Recreational resource, high community interest 
Aquatic habitat, recreational resource 

High community interest; watershed management initiative, recreational resource 
High community interest 
Recreationalresource,aquatichabitat 
Recreational resource, aquatic habitat 
Recreational resource, major wetland resource (San Joaquin Marsh) 
Recreational resource, wildlife habitat 
Recreational resource, watershed management initiative, aquatic habitat 
Recreational resource, watershed management initiative, aquatic habitat 
Groundwater recharge 
Recreational resource, aquatic habitat 
Recreational resource, aquatic habitat 
Recreational resource, community interest (local watershed management) 
Recreational resource, aquatic habitat 
Recreational resource 

K-37 
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Table 4.2 
CARs - Ranking Criteria 

Scoring of the candidate monitoring sites on each of several subjective criteria and Basin Plan beneficial uses that reflect habitat 
value and human use. Cells with more than one ·x· indicate heavier weighting for that site on that criterion. 

SITE 

Enclosed Bays and Estuaries ----------------

CRITERIA 

_____________________ , 

C: 
0 

16 
~ u 
~ 

u 
.!! 
C: 
0 u 

C: 
0 

~ 
~ u 
~ 

0 
.!! 
C: 
0 y 
C: 
0 z 

~ 0 
:::, "' 0 0. 

"' .§ 1'5 
~ 0 

C: I-
~ "' -e 5 ::, 

Upper )'JewpoJI~ --------------- ~--xx _____ x ___ ~ ___ 2 __ , __ x_ x -------------~--- _.!P-
lower Newpmt~ay -------------- ~---XX _____ X _____ X _____ , __ X _____ ~-----------~-- --~ 
~~~~ XX X X X X X X 8 -------------------------------------------- ----
Bolsa ~--------------------------- ___ 't:f. ____ X ____ X ___ X ____ X _____ ~-------------~--- ---~-
Sunset Aquatic/ Anaheim Bay}Huntin_gton Harbou,_r _xx_,---~-- X ,_x ______ x __ ~---------~-- ---~--
Dana Point Harbor XX X X X X X 7 ---------------------------------Coastal Resources 
Irvine Coast Marine Life Refu~------------

Lag_una Beach -------------------------
L!!_guna Beach Marine Life Re~! ___________ __ 
Newport Marine Life Refu.9! ________________ _ 

Aliso Beach 
Aliso Creek Mouth ---------------------------------
Ni9tfel Marine Life Refuge-------------------
Doheny Beach----------------
Dohenyfleach Marine Life R~fug! ____________ _ 

Inland Surface Waters 
Aliso Creek 

L!!Juna CanyJ!l Channel--------------
Oso Creek 
Prima Desheca -------------------------------------
San D~Creek, Reach 1 ----------
San D~f:aO Creek, Reach 2 ----------------
San Juan Creek 

San Juan Creek, Lower -----------------
Santa Ana River 

, _____ , --------------
Santi~reek, Reach 4 ________________ __ 

~eaunda Desheca --------------------
Serrano Creek 
Silverado Creek 
TrabucoCreek • ----------------------

xx X X X X X X 8 
XX XX X X X 7 ---------------------------------------------- ---X X X X X X 6 ------------------------- ---------------- -----x XX XX X X 7 -------------------------------------------------------- -----xx xx X X X 7 -----------------------xx xx X X X X X 9 ---------------------------------------------------- ----X X X x X X 6 ------------------------------------------------ ----X x X 7 xx __ xx __ , 

X 

____ , __________________ _ 
------- --X X X X X 6 

xx X X X X 9 xx 
xx 

X 
X 

____ ,______________________ ----
x X X X 7 ____ , ______________________ ---

X X X X X X 6 --------------------------------------------- ----x X X X X X 6 ------------------------------------------------------ ---XX XX X X X X X 9 ------------- --------------------- ---xx XX X X X X X X ---------------------------------------------------------xx XX X X X X X X --------------------------------------xx xx X X X X X ------------- -------------------------
X X 

xx X X X X X -------------------------------------------------------X X X x 

10 
10 
9 
2 
7 
4 -------------------------------------------------- -----xx X X X X X 7 ---------------------------------------------xx X x X X X 7 ------------------------------------------------------ -----X X x X X X 6 
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Table 4.3 
CARs - Priority List 

Results of the ranking exercise for candidate monitoring sites. Overall ranking was based simply • 
on the number of"X"s in each row of Table 4.2. * Dana Point Harbor is included as a first 

priority site because of the extensive amount of human use and community interest. 

Number of "X"s 

9-10 
10 
10 
9 
9 
9 
9 
9 
7 

8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 

6 
6 
6 
6 
6 
6 
4 
2 

Candidate sites 

First priority 
San Diego Creek, Reach 1 & Reach 2 
San Juan Creek 
Upper Newport Bay 
Aliso Creek 
Aliso Creek Mouth 
Lower Newport Bay 
San Juan Creek, Lower 
Sunset Aquatic/Anaheim Bay/Huntington Harbour 
*Dana Point Harbor (DPH) 

Second priority 
Bolsa Bay 
Irvine Coast Marine Life Refuge 
Talbert Channel 
Aliso Beach 
Doheny Beach 
Laguna Beach 
Laguna Canyon Channel 

· Newport Marine Life Reserve 
Santiago Creek, Reach 4 
Serrano Creek 
Silverado Creek 

Third priority 
Doheny Beach Marine Life Refuge 
Laguna Beach Marine Life Refuge 
Niguel Marine Life Reserve 
Oso Creek 
Prima Desheca 
Trabuco Creek 
Segunda Desheca 
Santa Ana River, Reach 2 
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• Table4.4 
Critical Aquatic Resources Basic Level Of Monitoring Until Evaluation 

:::ritical Aauatic Resource Sampline: Stations Nutrients (aa) Nutrients (sed) Trace (aa) Trace (sed) PHP(s) PAH (s) Other Interest 

lean Diego Creek SDMFOS wist st semi semi 
WYLSED mist st semi semi 

I San Juan Creek SJOLOI mist st semi semi 
SJNLOI mist st semi semi 

I Upper Newport Bay UNBJAM mist m st semi semi bacteria ( ml st), debris (st) 
UNBSDC mist m st semi semi 
UNBNSB mist m st 

I 
UNBCHB st m st 
CMCG02 wist wist bacteria (wist), pest (m) 
SADFOI st st 

!Aliso Creek ACJOI mist st semi semi 
I 

ower Newport Bay LNBTUB st st semi semi 

I 
LNBRIN st st semi semi 
LNBHIR semi/st st semi semi 

unset Aquatic/ Anaheim 
!Bay/Huntington Harbor HUNSUN semi/st st 

HUNBCC semi/st st semi semi 

e HUNWAR semi/st st semi semi 
HUNCRB semi/st st semi semi 

I HUNHAR st st 
BBOLR semi/st st semi semi 

I Dana Point Harbor DAPTEB semi/st st semi semi semi 
DAPTWB semi/st st semi semi 
DAPTI..B semi/st st semi semi 
DAPTI..R st st semi semi 

I DAPTHE st st 
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Table4.5 
CARs • Summary of Data Available From Other Sources 

Study/Location Conducted By Funded by Duration Data 

1 UNB Algal Studies UCLA IRWD 1996- Salinity, nutrients, algal biomass 

2 
Newport Marine Life Reserve Wshed RiverTech The Irvine Nutrients 
Studies Company • 

3 
Newport Marine Life Reserve Dr. Ford, Cal State U. San The Irvine Growth rate of kelp 
Offshore Studies Diego Company 

4 
Santa Ana River, Reach 1 SCCWRP CSDOC 10/97-10/98 TSS, priority pollutants (organics, 

etc.l 

5 
Southern Galifomia Bight Pilot SCCWRP POTWs 1994, 1998 Chemical, biological, and toxicity 
Proiect samoles 

6 
Basin Study, Santa Ana River (Imp. OC Water District & USGS OCWD&USGS 10/95- 9199 Nitrates, organics 
Hwvl 

7 State Mussel Watch (UNB, DP, Ca. Depl of Fish & Game Reg'IBoard 1977- Toxics (trace metals, synthetic 
Huntinaton Harbor) oraanicsl 

8 
Toxic Substances Monitoring Ca. Dept of Fish & Game Reg'I Board 1989 Toxics (trace metals, synthetic 
Prnnram oraanicsl 

9 TMDL studies Reo'IBoard Reo'IBoard 1997 TMDLs on nutrients 
10 TMDL studies Reo'IBoard Reo'I Board TMDLs on sediments 

11 NB Plant Survey Dr. Alex Home, UC Berkeley IRWD 1996 Plants 

12 Coastal bacteria (coast) County Environmental County 1977- Bacteria 
Health 

13 Coastal bacteria (Aliso Creek, Aliso Water Management AWMA NPDES Bacteria 
Laauna Beachl Aaencv lAWMAl oermitterm 
Coastal bacteria (San Juan Creek) Southeast Regional SERRA NPDES Bacteria 

14 Reclamation Authority permit term 
<SERRA\ 

15 
Coastal bacteria (Santa Ana River) County Sanitation Districts of CSDOC NPDES Bacteria 

0f811!1e County (CSDOC) permit term 
16 Talbert Channel Conservancv Cal State Lona Beach Polvchaete taxonomv 

Evaluation Monitoring Program (UNB Dr. Fred Lee, Transportation 1997-2000 Toxicity 
17 w'shed) Corridor Agencies (TCA) 

SD Creek Sediment Monitoring Orange County County, Cities of 1987- Transported sediment, channel 

18 Program Environmental Resources Irvine, Tustin, & profiling, bathymetric survey of NB 
Section Newport Beach, 

Irvine Comoanv 
Newport Bay Model Resource Management County, City of 1997- Sediment transport model with 

19 Associates Newport Beach, potential for expansion into water 
Army Corps of quality model 
Enaineers 

Orange County Municipal NPDES Orange County County, Flood 1991- Water and sediment quality data 
20 Stormwater Program Environmental Resources Control District, 

Section Cities 
Chemistry, Toxicity and Benthic NOAA, SWRCB, USEPA, NOAA, SWRCB, 1997 Sediment quality data 

21 Community Conditions in Sediments DFG, UCSC, CSUSJ USEPA,DFG 
of Selected Southern California Bays 
and Estuaries 
Maintenance of trash/debris booms Orange County County Ongoing Debris boom maintenance, debris 

22 in Orange County flood control PFRD/PW/OPS disposal costs 
channels - -----~ -

23 Maintenance of Newport Dunes Newport Dunes Aquatic Park Newport Dunes Ongoing Algae removal costs 
Aauatic Park Aouatic Park 

24 Debris removal in Huntington G.H. Boston Company City of Huntington Ongoing Debris volumes 
Harbour Beach 

25 Debris removal in Newport Bay City of Newport Beach City of Newport Ongoing Algae and debris volumes 
Public Works Beach 

26 Maintenance dredging in County Contractor administration by County Ongoing Sediment testing results, biological 
facilites Countv Coastal Facilities resources 

27 Fish trolling in Newport Bay Orange Coast College Orange Coast Ongoing Population distribution of fish 
Colleoe 

Army Corps of Engineers Army Corps of Engineers Army Corps of 1998-2001 Create integrated watershed 

28 Reconnaissance Study - Aliso Creek Engineers, Cities, management plan. 
County, Water 
Districts 

Newport Bay Watershed County of Orange/Contractor Coastal 1999 Conduct vegetative mapping of the 
29 Conservancv NAWMrt Bav watershed. 
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Table 4.5 
CARs - Summary of Data Available From Other Sources 

Study/Location Conducted By Funded by Duration Data 

• San Diego Creek & Newport Bay Irvine Ranch Water District Irvine Ranch 1997 -1999 Water and sediment quality data 
30 Water District 
31 Audubon Societv Volunteers Volunteers Onaoino Avian soecies counts 

Upper Newport Bay EOA Consultants Newport 18 months Human Health Risk Assessment 
Watershed Cities 

32 and Countv 
Aliso 2050) Water Quality Planning County of Orange 2050) Grant 1998-1999 Water and bacteriological sampling 

33 Grant 
Vessel Waste Study County of Orange County of Orange 1999- 2000 Evaluation of Newport Harbor 

34 vessel waste orooram 

e 

• 
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Table 4.6 
CARs - Preliminary Impact Assessment 

Summary of potential impacts on beneficial uses at several of the first-priority sites. Potential impacts on remaining sites will be identified as additional information is reviewed. 
Impacts are tied to measurable indicators and to constituents that evidence suggests affect them. The last column identifies sources of these constituents. Such information helps 

focus monitoring on appropriate indicators and constituents at each site. 

Resource Beneficial Use(s) Avallable Indicators of Probable Possible Source of Indicator From Constituents of Concern Possible Sources 
.. Impact Table4.5 

San Diego Creek, Reach 1 Aquatic habitat Elevated toxics in fish tissue 8 Toxaphene, Dacthal, Diazinon, Oxidizon, Urban runoff, agriculture -
&2 Total DDT, Group A, Cd, Se, Zn 

Bioaccumulation (mussels) 7 Chlorpyrifos, Oxidizon, Toxaphene, Total Urban runoff, agriculture 
Chlordane, Total DDT, Dieldrin, Total 

PCB, Total PAH, Cd 
Water quality 17,20 Diazinon, Chlorpyrifos, nutrients Urban runoff, agriculture 

; 

' 
i 

Wildlife habitat Vegetation Changes 29,3Q Plant Distribution/Diversity Urban runoff, channel erosion, flowrate 

Sedimentation 18,19,26 Sediment Channel erosion, construction, agriculture 

Wildlife changes 31 Distribution/Diversity Urbanization, urban runoff 

Recreation/ aesthetics Algal blooms 11 Nutrients Urban runoff, agriculture 
Elevated levels of bacteria 12,32 Bacteria Urban runoff, wildlife, sewer overflows/ line 

breaks 
San Juan Creek & Lower Recreali,on/ aesthetics Beach closures 12, 14 Bacteria Urban runoff, wildlife, sewer overflows / line 

breaks 
Aqu~tic habitat Tocxlcity (Speculative) TBD Toxics Urban runoff, agriculture 

Groundwater Recharae Water aualltv 14 20 Total Dissolved Solids Urban runoff 
Upper Newport Bay Aqu~tic habitat Elevated toxics in fish tissue 8 Cu, Hg, Pb, Total DDT Urban runoff, recreational boating 

Water quality 17,20 Diazinon, Chlorpyrifos, nutrients Urban runoff, agriculture, open space 
Sediment contamination 20,21,26 Total Chlordane, Total DDT, DDE Urban runoff, agriculture, boatyards 

Bioaccumulation (mussels) 7 Chlorpyrifos, Toxaphene, Total Chlordane, Urban runoff, agriculture 
Total DDT, Dichlorobenzophenone, 

Dicofol, Dieldrin, Total PCB, Total PAH, 
Cu, Hg 

Loss/change of species diversity 27,30 Toxics, DO, nutrients, sediment. species Urban runoff, agriculture. open space 
composition 

Wildlife habitat Sedimentation 18,19,26 Sediment Channel erosion, construction, agriculture 

Vegetation Changes 30 Plant Distribution/Diversity Urban runoff, erosion, flowrate 
I 

Recreation/ aesthetics Algal blooms 1, 11,23,25 Nutrients Urban runoff, agriculture 
Trash and debris 22, 25 Trash and debris Urban, natural 
Beach closures 12,24 Bacteria Urban runoff, wildlife, sewer overflows / line 

breaks 

• • 
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;~ 
I 
i:,.. 
P-

- Tat:A.s 
CARs - Preliminary~pact Assessment • 

Summary of potential impacts on beneficial uses at several of the first-priority sites. Potential impacts on remaining sites will be identified as additional information is reviewed. 
Impacts are tied to measurable indicators and to constituents that evidence suggests affect them. The last column identifies sources of these constituents. Such information helps 

focus monitoring on appropriate indicators and constituents at each site. 

Resource Beneficial Use(s) Available Indicators of Probable Possible Source of Indicator From Constituents of Concern Possible Sources 
Impact Table 4.5 

---------Aiiso Creek & Moufti- Aquatic habitat Water quality 20, 33 Toxics, Temperiiiure ___________________ Urban-ruiioif developm-erii ______ _ 

Wildlife habitat Bank erosion 28 Flowrate Urban development 
Recreation/ aesthetics Beach closures 12, 13,33 Bacteria Urban runoff, wildlife, sewer overflows / line 

breaks 

Lower Newport Bay Aquatic habitat Elevated toxics in fish tissue 8 Toxics Urban runoff, boatyards 
Bioaccumulation (mussels) 5, 7,21 Chlorpyrifos, Dacthal, Heptachlor Epoxide, Urban runoff, agriculture.boatyards, 

Toxaphene, Total Chlordane, Total DDT, recreational boating 
Dieldrin, Total PCB, Total PAH, Al, As, 

Cd, Cu, Cr, Hg, Mn, Pb, Se, Zn 

Water quality 20 Nutrients, metals Urban runoff, boatyards 
Sediment contamination 5,20,21,26 Total Chlordane, Total DDT, Cu, Hg Urban runoff, agriculture 

Recreation/ aesthetics Algal blooms 11,25 . Nutrients Urban runoff, agriculture 
Trash and debris 25 Trash and debris Urban, natural 
Beach closures 12,34 Bacteria Urban runoff, wildlife, sewer overflows / line 

breaks 
Sunset Aquatic/Anaheim Aquatic habitat Bioaccumulation (mussels) 7 Chlorpyrifos, Dacthal, Heptachlor Urban runoff, agriculture 
Bay/Huntington Harbour Epoxide,Oxldizon, Toxaphene, Total 

Chlordane, Total DDT, Dieldrin, Total 
PCB, Total PAH, Al, As, Cd, Cu, Cr, Mn, 

Pb. Se. Zn 
Elevated toxics In fish tissue 8 Total Chlordane, Total DDT, Total PCB, Urban runoff, agriculture 

TotalPAH 
Sedimentation 26 Sediment Agricultural runoff 

Loss/change of species diversity 5,26 Sediment, disturbance Agricultural runoff, dredging 
Sediment contamination 5,20,26 ODE Urban runoff, agriculture 

Water quality 20 Metals, nutrients Urban runoff, agriculture 
Recreation/ aesthetics Trash and debris 22,24 Trash and debris Urban runoff 

Beach closures 12 Bacteria Urban runoff, wildlife, sewer overflows / line 
breaks 

Dana Point Harbor Recreation/ aesthetics Beach closures 12 Bacteria Urban runoff, wildlife, sewer overflows/ line 
breaks 

Aquatic habitat Bioaccumulation 7 Total Chlordane, Total PCB, Al, Cd, Cu, Urban runoff, recreational boating 
Zn 

Sediment contamination 5,20,2126 Total Chlordane, Cu Urban runoff recreational boating 

Bioaccumulation - toxics found in filter feeding invertibrates such as mussels 
Bacteria • pathogenic indicator organisms 
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Station 

Lane Channel (LANF08) 

Prima Descbeca (PDCMO 1) 

See:unda Descheca (SDCM02) 

Prima Descheca (PDCMO 1) 

Bonita Canyon Channel <BCF04) 

Central Irvine Channel (CICF25) 

Hines Channel (HINF28) 

Aliso Creek (ACJ03) 

Airua Chinon Wash (ACWFl 8) 

Rattlesnake Canyon Wash (RCWF26) 

Hicks Canyon Wash (HCWF27) 

Lower Newport Bay (LNBRIN) 

Table 5.1 
Reconnaissance Rolling Priority List 

Constituent of Concern Dry/Wet Weather 

IDS Orv 

IDS Drv 

IDS Drv 

Metals (Ni, Cd) Wet 

Metals (Ni, Cd) Wet 

Nitrate Orv 

Nitrate Dry 

Coliform Dry 

DDT, DDE ( sed) Drv 

TSS,Pb Wet 

DDE (sed) Orv 

Cu (sed) Dry 

K-45 

• 
Also Designated As 
Warm Spots/CARs 

ws 

WS 

WS 

ws 

WS/CARs 

WS/CARs 

WS/CARs 

CARs 

WS/CARs 

WS/CARs • WS/CARs· 

WS/CARs 

• 
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• Table 5.2 
Reconnaissance Investigations 

Reaches of County Channels That Have Been Impacted 
By Pollutants Three Or More Times From 1/91 - 4/99. 

PFRD Facility/TB Coordinates Incidents Monitoring Point 
Atwood Channel (739J7) 3 E04 @ Tustin Avenue 

Collins Channel (769F7, 769G7, 799F1) 4,4,4 E07 @ Katella Avenue 
Greenville Banning Channel (858G4, 858H4) 4,5 D03 @ Gisler Avenue 

Fairview Channel (858G7) 4 D04 u/s Confluence D03 
Peters Canyon Channel (86083) 6 F06 @ Barranca Parkway 

Thomas Bros. Coordinates That Have Been Impacted 10 or More Times 
From 1/91 To 4/99 Regardless If Material Had Reached The Storrndrain System 

TB Coordinates Incidents Monitoring Point 
-··· 86083 13 F06 @ Construction Cir. Drain 

891H5 12 Outlet of J01 P32 

e 

• 
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Figure 1.1 
Water Quality Monitoring Program 

Timeline • Warm Spots 1998 

I. Prioritize Stations and Sampling Frequency 

2. Source Identification 

3. Statistical Analysis For Trends 

4. Long Term Trends Monitoring 

5. 5-Year Countywide Re-Sampling Effort 

Critical Aquatic Resources 

I. Perform Impact Assessment 

2. Prioritize Aquatic Resources 

3. Conduct Baseline Monitoring 

• Identify/Evaluate Additional Studies 

5. Identify Data Gaps 

6. Identify/Conduct Additional Monitoring 

1. Coordination With Other Studies 

2. Participation In SCCRWP Study 

3. Co-Permittee Monitoring 

4. Source Identification 

5. Trend Monitoring 

Reconnaissance Study 

I . Prioritize Stations 

2. Develop Site-Specific Design 

.ource Identification 

4. BMP Evaluations/Critical Source Study 

1999 2000 
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2001 2002 2003 
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Figure 3.1 
Warm Spot Monitoring Element 

1991-98 WQMP 
Data 

Revise 
criteria 

Establish criteria for 
assigning Warm Spot - - - - - - - - - - - _.,.. See detail in Figure 3.2 

no 

designations 

Evaluate 
existing data 

---- _________ .,.. See detail in Tables 3.1, 
3.2. 3.3. and 3.4 

Assign Warm Spot 
Designations - - - - - - - - - - - + See detail in Table 3.5 

Conduct Trend 
Monitoring 

Conduct followup 
monitoring of original 

WQMP locations 

Prioritize 

Condud Source 
Identification 

yes 

-----------+ 

-----------+ 

See detail in Figure 3.21 
(Timeline) 

See detail in Section 5.1 

no 
;-------,~ Inform RWQCB of pollutant 

with non-urban origin 

Conduct Beneficial 
Use lmpad 
Assessment 
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• 
Figure 3.2 

Example of Criteria for Warm Spot Designation 
Dry Weather Nitrate Concentrations in Orange County Flood Channels 

300 .......-~~~~~~~~~~~~~~~~~~~~~~~---, 
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• 

FIG g 3 a' 3 

WARM SPOT MONITORING STATION LOCATIONS-CHANNELS 

e / j 
.···: ,) ~-··"", 
: , .. .. ma .·· ._: : .. :· 
. '/;: . ·:: ~, 

PACI Fl C OCEAN 

LEGEND 
1 8CF04 
2 LANF08 
3 ACWF18 
4 CICF25 
5 RCWF26 

6 HCWF27 
7 HINF28 
8 SCOAM 
9 POCM01 
10 SDCM02 

.I 
& 
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• 

• 

FIGa 3a4 
WARM SPOT MONITORING STATION LOCATIONS-BAYS/HARBORS 

LEGEND 

1 HUNCRB 
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r-r 
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WARM SPOTS IN HUNTINGTON HARBOUR 
-- WARM SPOTS IN UPPER AND LOWER NEWPORT BAY 
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Figure 3.7 • 
BCF04 - Channel - Sed - Ni 
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• Figure 3.8 

CICF25 - N03 - Dry 
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• Figure 3.9 

HCWF27 - Channel - Seel - DOE 
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Figure 3.10 

HINF28 - N03 - Dry 

8 .... 
0 
0) 

... ·-
\ 

.--

··-

"' 0 
co 

0 ,.._ 
G> 

0 Cl 
C: (0 
cu 
,r; 
0 0 
~ 

It) 

0 

iii 0 
:§ '<I" 

0 

' ' ' ___ ... 
\ ~ t,. ... ··-

\ ""' 
~ ...... 

~ ~ ---r-----
~ ~ 

---......_ ---r---s --" ----- --r--'-....._ ,-___ --io 
(') 

0 

,-___ -,...__ 
r---- ,<U 

N -
0 .... 
0 

5 10 15 20 25 30 35 40 45 50 • #years 

K-55 

0013139



Figure 3.11 • 
HUNCRB - Harbor - Sed - Pb 
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• Figure 3.12 

LANFOS - EC - Dry 
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• Figure 3.13 

LNBRIN - Harbor - Sed - Cu 
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• Figure 3.14 

PDCMJ1 - Cd - Storm 
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Figure 3.15 • 
PDCl\,1)1 - EC - Dry 
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• Figure 3.16 
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• Figure 3.17 

RCWF26 - Pb - Storm 
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Figure 3.18 
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Figure 3.19 • 
SCD.AM - Channel - Sed - Ni 
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• Figure ,3.20 
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FIGa 5a4 
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Figure 5.5 
Field Screening Investigative Protocol 
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GENERAL SAMPLING GUIDELINES 

1.0 BAYS & HARBORS 

Monitoring will be conducted using a 15-foot Boston Whaler. Access to the harbors will be gained 
through launch ramps in Sunset Aquatic Park, Newport Dunes Aquatic Park, and Dana Point Harbor 
(Embarcadero Place). To reduce systematic error, sampling will be varied within a 5 meter radius of 
the station coordinates. 

1.1 Field Observations 

A. Calibrate all instruments in the laboratory before leaving for the field. Use the procedures 
outlined in the operating manuals to perform this task. 

B. Use the Hydrolab Surveyor II for the bay & harbor measurements. Calibrate the pressure 
transducer, depth sensor at the first station. Make measurements at one meter intervals from the 
surface to the bottom. 

C. Record all information into the field logbook. Upon returning to the laboratory, review 
all of the information and ensure that it will be legible to the staff person who will enter it into the 
STORET data system. 

1.2 Grab Samples 

A. Rinse the container with the sample at least twice. Do not rinse for organic samples. 

B. Use the proper preservatives. Use only analytical or Ultrex grade reagents for 
preservatives. Add sufficient volumes of acids ~o bring the pH of the sample into the specified range. 

C. Wear Nytek gloves to avoid contaminating the sample 

1.2.1 Surface Grab Samples 

i. Fill the bottle up halfway, shake the bottle and pour out the contents 

ii. Place the bottle 2" below the surface and fill to the top 

1.2.2 Depth Integrated Grab Samples 

i. Use an integrating depth sampler which has been coated with trace metal (white 
epoxy) paint and glass "milk" bottles as the collection reservoir in the sampler. 

ii. Choose the appropriate nozzle size according to the depth of the water: greater 
depth = smaller nozzle orifice . 
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iii. Make at least one complete pass through the water column to collect a • 
representative sample. Do not overfill the collection reservoir of the sampler. If this occurs discard 
the sample and start again. If the nozzle strikes the bottom during the sampling process, discard the 
sample, clean the nozzle orifice, and begin again. 

iv. Transfer a small amount of the sample to the container which will sent to the 
laboratory and rinse the container; discard the rinsate. Fill the container with sample and preserve. 

1.3 SedimentSampling 

A. Use the petite ponar dredge to collect the sediment from the bottom. 

B. Rinse the sampler and transfer equipment with the water in the channel or harbor. 

C. While wearing Nytek gloves, first transfer the sample into a large polyethylene tray. 
Scoop the material, for analysis, from the portion which has not come in direct contact with the 
sampler or tray. Use a stainless steel scoop for the organics and a polyethlyene scoop for trace 
metals. Transfer the sample for trace element analysis into a glass jar with teflon coated lid. 
Transfer another portion for analyses of pesticides, herbicides, PCBs, and PAHs into a second jar. 

D. When sampling is completed at a station, rinse all sediment from the equipment with 
surface water from that station. At the next station, first rinse the equipment with the surface water 
at that station. 

2.0 CHANNELS 

A. Maintain all hydrographic information, collected during the sampling program, in the file 
for that specific station. Record all field and chemical testing data on the original log sheet. Also 
note any changes to standard procedures (for whatever reason) on the log sheet. 

2.1 Field observations 

A. Determine dissolved oxygen, conductivity, pH and temperature with the mutiparameter 
probe or individual meters. Determine the flowrate by 1) checking the streamgaging station (see 
2.1); 2) making measurements; or 3) estimating the flow (see part B). 

B. Make hydrographic measurements (stream discharge) if pollution is observed. To 
estimate flowrate, estimate the stream cross section from the dimensions of the channel (width and 
average depth) and the vel9city by n9tip.g ti!~- ~~~_requir~d for a piece of floating debris to travel a 
known distance. The discharge rate is the cross section multiplied by the-velocity. 

C. Record all information into the field logbook. Upon returning to the laboratory, review 
all of the information and ensure that it will be legible to the staff person who will enter it into the 
STORET data system.A. Calibrate all instruments in the laboratory before leaving for the field. Use 

• 

the procedures outlined in the operating manuals to perform this task. • 
2.2 Water Level Recording Devices 
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A. The dry season monitoring with automatic samplers will be performed with the ISCO 
models 3700 or 6700. The channel monitoring stations either have a permanent, temporary or no 
water level recording device as follows: 

SDMF05 
SADFOI 
ABCC03 
LANF08 
CMCG02 
PDCMOI 
BCF04 
ACWFI8 

Permanent 
X 
X 
X 

Temporary 

X 
X 
X 

X 
X 

B. A permanent water level station is one where a Stevens A-71 recording device and 
manometer are located in a permanent housing structure. A temporary water level station is where 
an ISCO flowmeter and ultrasonic sensor are deployed. The remaining two stations have no 
recording devices. 

C. If the dry season flowrate is relatively constant, the use of an attached ISCO flowmeter . 
may not be necessary. Upon setting up and then, the next day, retrieving the sampler, note the water 
levels. If the level has not changed and no discernible interim high water marks are found, assume.a 
uniform flow rate for the entire sampling period . 

2.3 Collecting Samples 

.2.3.l Grab samples 

i. Use appropriate containers. 

ii. Rinse the container with the sample at least twice. Do not rinse for organic 
samples. 

iii. Use the proper preservatives. Use only analytical or Ultrex grade reagents for 
preservatives. Add sufficient volumes of acids to bring the pH of the sample into the specified (see 
Appendix) range. 

1v. Wear Nytek gloves to avoid contaminating the sample. 

v. If possible, collect the sample at about 60% of the stream depth (from the surface) 
in an area of maximum turbulence (except volatile organics). Avoid stagnant pools near the edge of 
the stream. Enter the channel downstream of the sampling location and move upstream, disturbing as 
little of the bottom material as possible. 
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2.3 .2 Composite Samples 

i. For dry weather sampling, program the sampler to collect one sample per hour for 
24 hours. During storms the collection frequency is 5 samples, once every 15 minutes and then I 
sample every 2 hours. 

ii. For water level activation during storms, select an elevation which is at least 3 
inches (0.25 feet) greater than the highest level from the previous month. This information can be 
found on the continuous strip chart record or from the ALERT system if the station is a PFRD 
gaging station. If no continuous gaging data exists estimate the storm activation level by using dry 
season high water marks in the channel. , 

iii. Position the strainer so that it is not lying on the bottom of the channel. This 
positioning will prevent the sample from being biased by contaminants in the sediments. Ideally the 
strainer should be at 60% of the water depth, but this would not be possible due to changes in water 
surface elevation during storms. The strainer must also be positioned so that floating debris will not 
collect on it. This may be best accomplished by mounting the strainer on the downstream end of a 
bridge wing wall. In some channels where floating debris and water velocity are not excessive, the 
strainer can be allowed to dangle in the current. As the current velocity increases the strainer will 

. lift off the bottom and will not be covered by silt. Experiment and determine the optimum method. 

iv. When sampling a storm, the samplers will be programmed to collect one sample 

• 

every fifteen minute during the first hour (t= 0, 15, 30, 45, and 60 minutes). These samples which • 
are representative of the first flush will be composited and the analytical results will be compared to 
acute toxicity standards from the Inland Surface Waters Plan. The sampler will then collectsamples 
every two hours ( hours 3, 5, 7, 9 ... ) to characterize the remainder of the storm. Before the end of 
the first sampling period the sampler must be serviced. Servicing will include a change of 
powerpack and sample bottle base. Cap the. bottles in the base and re-program the. sampler to begin 
collection ( on bottle 1) at a time two hours from the previous sample. Repeat the servicing until 
enough samples are collected to characterize the entire storm. 

2.3 .2.1 Compositing Samples From Automatic Samplers 

A. Remove the sample bottle base. from the automatic sampler. Keep each 
bottle inside the base until it is removed to decant an aliquot to prepare the composite. This will 
allow the analyst to keep track of the proper sequence of bottles. If the volume of sample in any 
bottle is not equal (within IO%) to all of others which will used in the composite, decant into the 
composite basin, an aliquot from each sample equal to the volume of the smallest sample. Make sure 
that tlie sample is. adequately stirred or shaken before transferring an aliquot to the composite. 
Otherwise the levels of suspended/sett1eabie-SOfic1s 1Cve1s· wilf be urider-reported.~ - - -- --~ 

B. If the flowrate of the channel is uniform (based on water level records), 
combine all individual (24) samples into one composite sample. During storms or for non-uniform 
flowrates, measure the conductivity of each sample in the base. Make a composite sample which 
includes all individual samples in a series with similar conductivities. Use ALERT water level • 
information from the sampling period to supplement the conductivity measurements. At the 

K-80 

0013166



• 

• 

• 

beginning of a storm the conductivity will drop and will remain low until the recession of the 
hydrograph. The intent is to analyze composite samples which contain individual samples with 
similar characteristics ( conductivity measurement being the easiest and quickest method to segregate 
these samples). By ensuring that the character of the composite is fairly uniform, mass loading 
calculations will be more accurate. Be sure to rinse the conductivity probe between samples from 
different stations with de-ionized (DI) water. 

2.4 Sediment Sampling 

i. Rinse the sampler and transfer equipment with the water in the channel before 
obtaining the sample. 

ii. Using a stainless steel scoop for the organics and a polyethlyene scoop for trace 
metals, take the sediment sample from the middle of the channel. Transfer the sample into a glass jar 
with teflon coated lid . 
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APPENDIX B 
Quality Control 

Sample Preparation Procedures 
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QUALITYCONTROLSAMPLEPREPARATIONPROCEDURES 

1.0 QUALITY ASSURANCE SAMPLES 

Quality assurance (QA) samples, to be submitted to the contractor laboratory, will be prepared in the 
· Environmental Resources (ER) laboratory or in the field. QA samples will be in the form of synthetic 

samples, spikes, replicates, or blanks (trip, method/equipment). 

2.0 TYPES OF QA/QC SAMPLES 

One QA sample will be submitted for each ten environmental samples. In the logbook, allow one 
sample number for each group of ten samples for this pwpose. Position this sample in the batch at 
random locations to assure blind submittal 

1.1 Synthetic Samples 

Synthetic samples will be prepared using aliquots of commerically prepared standards, 
standards prepared in the ER laboratory or from EPA quality assurance ampules. Ultrapure water 
will be used as makeup water and ultrapure or analytical grade NaCl will be used to adjust the 
electrical conductivity of the QA sample into the range of the environmental samples. 

1.2 Spikes 

Spiked samples will be similarly prepared; one fraction is spiked with known amounts of 
analytes and the total volume of this fraction will be adjusted to a specific volume (usually 1 liter) 
using a portion of the original sample as makeup water. Make sure that the volume of the added spike 
is small compared to the volume of the sample to which it is added. 

1.3 Replicates 

Replicate samples will be collected in the field in one container and split into two samples at 
the ER laboratory. For composite samples, prepare an initial composite which has at least twice the 
volume as is normally prepared; split this sample into two components 

1.4 Blanks 

Blank samples will be prepared with ultrapure water with a resistivity greater than 17 
megaohms. 

i. Trip Blank - fill a sample container in the laboratory, transport it on a routine monitoring 
assignment, preserve it out in the field (noting the station location), and submit it with a normal batch 
of samples. 

ii. Method/Equipment Blank - methods blanks are prepared using the same methods used to 
collect, process or contain samples before submittal to the laboratory. The preparation of these 
samples could include: pumping ultrapure water through an ISCO strainer line into sample container; 
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or filling a freshly washed (from the laboratory dishwasher) ISCO sample bottle with ultrapure water • 
and then transferring it into a sample bottle; or submittal of a preserved ultrapure water sample each 
time the preservative supplies are replenished. 

3.0 PREPARATION METHODS 

A. Proper transfer techniques include the use of class A volumetric pipets and flasks, and 
micropipets with graduated disposable tips. When transferring a portion of a standard solution to the 
QA sample, first decant approx. 1.5 times the volume of standard required into a clean disposable 
beaker. Rinse the transfer pipet with a small portion of the standard; discard the rinsate. Fill the pipet 
with the standard and allow the droplets on the outside to drain off. Transfer the standard into the 
volumetric flask. Do not discharge the entire contents of the pipet unless the pipet is rated TC (total 
capacity) rather than TD (total delivery). 

B. Preserve all samples according to guidelines in Standard Methods or 40 CFR Part 136. 
Use only analytical or Ultrex grade reagents as preservatives. Use only teflon (PTFE) dropper bottles • 
for acids. Samples requiring refrigeration should be kept in the ERD refrigerator or in an ice chest 
until custody is transferred to the contractor laboratory directly or via contracted courier. 

• 

• 
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APPENDIX C 
Equipment Maintenance 
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EQillPMENT MAINTENANCE 

1.0 GENERAL GUIDELINES 

In order to ensure quality of analytical results, maintenance of equipment must be given a high 
priority. All equipment must be cleaned and serviced at the end of a field shift. 

A. All electroanalytical equipment must be calibrated in the laboratory before taking it out into 
the field. Calibration solutions should be remade periodically (monthly). 

B. Field meters must be in proper working order. Make sure that batteries have sufficient 
voltage to power the equipment for the entire field trip. Recharge or replace them as necessary. Keep 
extra batteries in the instrument case. Probes should be inspected, cleaned and reconditioned 
regularly. 

C. Automatic samplers and flowmeters should be checked before taking them into field. Pump 
tubing should be inspected and changed, if needed. Batteries should be fully charged (maintain a 
battery log) and desiccant changed or recharged if necessary. 

D. Bottles for automatic samplers should be capped when not in use. This will prevent 
contamination from airborne dusts, and will prevent loss of the caps. Used bottles must be cleaned 
immediately to prevent growths of algae. Use a brush with phosphate-free, laboratory detergent or 
use the laboratory dishwasher. After washing, invert the bottles, dry and cap as soon as possible . 

E. Strainers should be cleaned when removed from the field. Disassemble each unit and scrub 
them out with a brush and phosphate-free laboratory detergent. Use strong acid (not chromic, or 
nitric) if necessary. Suction lines should be cleaned by passing a detergent solution through them. For 
stubborn algae growth use solution containing a mixture of detergent and bleach. They should be 
rinsed with a copious amount of hot tap water and given a final rinse of deionized water. The outside 
of the tubing should be wiped, so that gross, internal contamination will be visible. After several 
rinsings with deionized water, measure the conductivity of the final rinse. Rinse again if the 
conductance indicates that contamination is still present. Discard the tubing if cleaning is not feasible. 

F. Clean all other sampling equipment after returning from the field. Store clean equipment in 
clear polyethlene bags or storage cases. 

G. Laboratory equipment should be maintained properly to prevent contamination of samples. 
Glassware should be cleaned immediately after usage. Use laboratory detergent, a brush, and hot tap 
water. Rinse three to four times with de-ionized water and wipe the outside of the glassware dry with 
a white paper towel. Dry in an inverted position. Store the dry glassware in the cabinets with stoppers 
intact (volumetric flasks) or in an inverted position (beakers). Before using this glassware, rinse it 
with ultrapure water, or the solvent which will be used in the analysis. 

I. The water purification systems ( deionization tanks and nanopure system) should be checked 
weekly for proper operation. The deionization tanks can be checked by filling a clean beaker with the 
deionized water. Visually inspect the water. If any particles of ion exchange resin are on the bottom 
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of the beaker, the filter requires replacement. Check the conductivity of the water; the conductivity • 
should be near 1 umhos/cm. If it is greater than 10, call the vendor and have the tank replaced. The 
nanopure system can be similarly checked. The internal sensor should be registering greater than 1 7 
megaohms. If it is below 17, troubleshoot the system. 

J. Verify the accuracy of the field spectrophotometer at the beginning of each week in which 
field screening is performed. Use standards purchased from the vendor. Record the results of quality 
assurance checks in a logbook. 

K. Rinse the inside of the Boston Whaler with fresh water. The wash area is located at the 
northeast comer of the yard. With the engine flushing device connected and the fuel line 
disconnected, run the engine until the fuel is exhausted. This will flush the cooling system with fresh 
water and prevent buildup of two-stroke motor oil in the fuel system. 
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HEALTH & SAFETY 

1.0 GENERAL GUIDELINES 

Follow all recommendations in the Standard Operating Procedures for any field or lab method and all 
recommendations in the Environmental Resources Injury and Illness Prevention Plan with particular 
attention to the following sections: 

A. Boating Safety 
B. Chemical Storage, Handling and Disposal 
C. Fall Protection 
D. Field Hazards 
E. Fire Protection 
F. First Aid/CPR 
G. Hazardous Communication 
H. Miscellaneous Laboratory Hazards 
I. Respiratory Protection 
J. Vehicle and Driver Safety 
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1998 Southern California Bight Regional Monitoring Project (Bight '98) 

The proposed Southern California Bight 1998 Regional Monitoring Project (Bight'98) is 
a continuation of the successful cooperative regional-scale monitoring begun in southern 
California in 1994 during the SCBPP. Bight'98 builds upon the previous successes and 
expands on the 1994 survey by including more participants, sampling more habitats, and 
measuring more parameters. More than fifty organizations, including international and 
volunteer organizations participated in this project. 

The inclusion of new participants ( e.g. Orange, Riverside and San Bernardino County 
Stormwater Programs) provides several benefits. Cooperative interactions among many 
organizations with different perspectives and interests, including a combination of 
regulators and dischargers, ensures that an appropriate set of regional-scale questions will 
be addressed by the study. The additional resources brought by new participants also 
expands the number of habitats and indicators that will be sampled. Sampling for 
Bight'98 will include all of the areas sampled in 1994, plus a new focus on nearshore 
habitats (bays, harbors and beaches) and offshore islands. Bight'98 will also coordinate 
with a Mexican program to characterize the condition of SCB coastal waters south of the 
US border. The new indicators that will be measured include shoreline microbiology, 
biomarkers and new chemical measures. . 

The Bight'98 Survey was organized into three technical components: 1) Coastal ecology, 
2) Shoreline microbiology, and 3) Water quality . 

The overall goal of the coastal ecology component ofBight'98 is to assess the condition 
of the bottom environment and the health of the biological resources in the SCB. To 
accomplish this goal, Bight'98 focused on four objectives: 

1. Estimate the extent and magnitude of ecological change in the SCB, 

2. Compare conditions among selected geographic regions of the SCB, 

3. Assess the relationship between biological responses and contaminant exposure, 
and 

4. Describe historical trends at selected sites. 

Monitoring for the coastal ecology component included fish trawls, benthic invertibrate 
taxonomy, and assessments of sediment chemistry and toxicity. 

The first objective, estimating the amount of area (i.e., number of acres) in the Bight in 
which ecological conditions differ from reference conditions, is a departure from traditional 
approaches to environmental monitoring, which generally focus on estimating average 
condition. Estimating the areal extent of ecological change offers several advantages. First, 
it provides a more direct assessment of status. For instance, identifying that the average 
concentration of dissolved oxygen in the Bight is 6. 7 ppm provides less useful information 
for environmental managers than does identifying what percentage of the area in the Bight 
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fails to meet water quality standards. A second advantage of estimating areal extent 
concerns trend detection. If conditions in the Bight change over time such that some areas 
improve and others worsen, the average condition might not change. By estimating the 
areal extent of alteration, we will be better able to describe these changes. 

The second objective of the survey is to compare condition among fifteen geographic 
areas of interest (Table II-I). These subpopulations of our study area were selected to 
represent a range of natural and potentially affected habitats, and represents a significant 
expansion from the number of habitats sampled in 1994. Comparison of their relative 
condition not only provides information about the geographic distribution of impacts, it 
also allows comparison of relative risk from a variety of point and non-point source 
discharges. Comparison of condition may be conducted by comparing the extent of area 
exceeding a threshold of concern or by comparison of mean condition. 

The third objective will be accomplished by simultaneously collecting numerous 
measures of biological response, contaminant exposure and habitat condition (Table II-2) to 
better identify when exposure has reached a level of concern. Measuring multiple 
indicators also permits us to identify the most likely type of exposure leading to 
biological response. Such associations provide the information necessary for risk 
assessment, and for developing efficient regional strategies for protecting the environment 
by identifying the predominant types of stress in the system. 

The fourth objective recognizes that management actions result from both assessment of 
present condition and from historical trends in condition. High levels of stress that are 
declining should result in different management actions than low levels that are 
increasing. This objective will be accomplished by sampling thirteen stations that have 
been investigated in prior monitoring programs. These stations are located in areas 
distant from known contamination sources, allowing assessment of integrated condition, 
rather than the effect of change from a particular point source. Measuring temporal 
change at sites distant from known point sources will also allow us to assess the effects of 
the recent El Nino conditions on background faunal conditions in the SCB. 

More than 80,000 bacteriological samples are collected annually in southern California, 
representing roughly half of the total bacteriological monitoring conducted in the United 
States. Despite this impressive amount of monitoring, these data are difficult to integrate 
towards a regional assessment of water quality because they are collected by 22 different 
organizations, many of which have different sampling strategies and different data 
management systems. Additionally, the monitoring programs focus sampling in known 
"problem areas", which-provides does·not allow assessment of typical shoreline water 
quality. To address these limitations, all of the organizations that conduct routine 
monitoring in the SCB pooled their efforts to conduct an integrated survey to assess the 
overall water quality of the Southern California shoreline during the summer of 1998. 

Samples were collected at 307 sites between Point Conception and Punta Banda, Mexico 
each week for five weeks beginning August 2. Sampling sites were selected using a 
stratified random design, with six sampling strata: high use sandy beach, low-use sandy 
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beach, high use rocky shoreline, low use rocky shoreline, ephemeral freshwater outlets 
and perennial freshwater outlets. Samples were collected using standardized protocols. 
Total and fecal coliforms were analyzed for all samples and enterococci were measured 
on about 70% of the samples. Molecular analyses to measure the presence of viral 
indicators were performed on samples collected from 15 randomly selected perennial 
freshwater outlet locations. 

The Water Quality component ofBight'98 included four objectives: 

1. Determine the spatial extent and distribution of surface runoff from shoreline 
sources in the coastal ocean, 

2. Evaluate the contribution of surface runoff to the physical, chemical and 
biological characteristics of the coastal ecosystem, 

3. Evaluate and compare the contributions of surface runoff and POTW inputs into 
the coastal ocean, and 

4. Develop tools for integrated assessment of water quality using in situ and 
remotely sensed data sets. 

The first objective will be addressed by measurements of the cross-shelf and along-shelf 
extent of surface runoff plumes from known sources of freshwater along the Southern 
California coast. Low salinity and high turbidity, particularly during winter storm events 
generally characterize surface runoff. Both of these characteristics are easily measured 
and will be used to estimate the spatial extents and distributions of both dissolved and 
suspended particulate components of runoff, respectively. These spatial characteristics 
will also be compared with the volume flow associated with the respective freshwater 
sources, where flow gauges are available, and with coastal advection driven by a 
combination of tidal, wind, and remote forcing where current measurements are 
available. In addition, remotely sensed observations of surface plumes will be used to 
determine plume size at larger spatial scales than can be resolved by ship-based sampling 
and at time scales beyond which boat sampling is available. 

The .second objective will be addressed using in situ collections and laboratory analyses 
of water samples to examine the contribution of surface runoff samples to temperature, 
salinity, dissolved oxygen, pH, suspended particulate matter load (SPM, also referred to 
as total suspended solids, or TSS), nutrient concentrations, and chlorophyll 
concentrations. Comparison with ambient water beyond the influence of the plume, and 
with water quality measurements during the dry weather study will provide a mechanism 
for evaluating the relative contributions of runoff to the coastal ocean. These 
measurements also provide possible ground-truthing for remotely sensed observations 
from ocean color and synthetic aperture radar (SAR) satellites. 

The third objective will be addressed by combining data from the current study with that 
from historical water quality surveys conducted as part of POTW discharge monitoring to 

K-93 

0013179



assess the relative spatial distributions and effects of surface runoff and POTW 
discharges on coastal water quality. A large body of monitoring observations spanning 
several decades exists for the larger POTWs. We will use that information to determine 
the historical spatial influence of POTW outfalls and compare that with the influence of 
stormwater outfalls. In addition, we will use data from the present study, which improves 
the linkage between POTW and stormwater sources to help identify potential stormwater 
intrusions into areas of typical POTW influence during historical studies conducted under 
storm conditions. 

The fourth objective represents an evolutionary step in the approach taken by municipal 
agencies in monitoring and understanding the impact of natural and anthropogenic inputs 
into the coastal ocean. The technology of satellite sensors, telemetered mooring 
observations and sophisticated software tools provide a potential for understanding, 
predicting and managing the coastal ocean at a level not previously possible. This new 
technology will ultimately provide cheaper, more spatially and temporally comprehensive 
system-integrated information than ever before possible. H<>.wever, this technology has 
not yet been fully tested or integrated with conventional coastal monitoring and 
management practices. The mutual involvement of most local municipal monitoring 
agencies with state/national regulatory, scientific and technical agencies in Bight'98 
provides an excellent opportunity to develop integrated approaches for understanding and 
interpreting the contributions of coastal sources to the coastal ocean. 

Monitoring in Orange County included a coastal microbiological assessment, monitoring 
in the Lower Newport Bay, Dana Point Harbor and Huntington Harbour; and monitoring 
of the impacts of the Santa Ana River and Aliso Creek. 
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• EVALUATION OF FUEL HYDROCARBONS 
WORKPLAN 

1.0 INTRODUCTION 

The County of Orange, the Western States Petroleum Association (WSPA) and California State 
University - Fullerton (CSUF) have agreed to participate in a cooperative study to investigate the 
use the use of water quality inlets to control stormwater runoff from retail gasoline outlet fuel 
dispensing areas. This document presents the proposed workplan for this study. 

2.0 BACKGROUND 

In 1990 the County of Orange, Orange County Flood Control District and the cities of Orange County 
(the Co-Permittees) received municipal NPDES stormwater permits. These permits require the Co
Permittees to eliminate non-stormwater discharges and control the discharge of pollutants through 
municipal storm drains to the maximum extent practicable (MEP) through the development and 
implementation of pollutant controls termed best management practices (BMPs ). 

The policy document detailing municipal NPDES stormwater permit compliance activities in Orange 
County is the Drainage Area Management Plan (DAMP). One element of the DAMP is the requirement 
for the incorporation of BMPs into all new development, including specified structural and non
structural BMPs for gas stations. 

• In 1997 a workgroup of the State Stormwater Quality Task Force completed a model BMP program for 
retail gasoline outlets (RGOs). The model program is similar to the Orange.County requirements, 
excepting Orange County's requirement for interruptible draiilage:from:the·fuel dispensing area. 

• 

In consultation with Regional Water Quality Control Board staff, it was agreed that a cooperative study 
would undertaken to determine the efficacy of requiring interruptible routing of stormwater runoff from 
the fuel dispensing area. Pending this determination, the R WQCB agreed to a moratorium on the further 
application of this requirement. 

The investigation will also be used to fulfill the project requirements for an M.S. Degree in 
Environmental Studies for the principal investigator under the direction of Dr. Prim Saint. 

3.0 GOAL AND SCOPE 

The goal of the study is to develop a recommendation regarding the use of interruptible drainage devices 
to protect the quality (based on the presence of benzene, toluene, xylene, ethylbenzene, and sheens) of 
stormwater runoff draining from fuel dispensing areas to the municipal storm drain system. This 
recommendation will be based upon the results of: 

1) A literature search and review of recent studies on the fate and transport of gasoline constituents in 
surface waters, including previous storm water studies done on the quality of stormwater runoff 
RGOs 
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2) Field observations of RGO operation during storm events to identify sources of visible 
contamination (sheens) and to qualitatively evaluate the influence of canopies, surface grading and 
other structural features 

3) A characterization of interruptible drainage device influent and effluent water quality during storm 
events using time weighted sample collection and gas chromatograph sample analysis. 

4.0 SITE SELECTION 

Two RGO sites will be used for the study. The criteria used for selection of these sites are: 
1) Close to CSUF, County of Orange laboratory (Anaheim) and home of the principal investigator 

(Yorba Linda); 
2) Under the control of a WSPA member agency; 
3) Be approved by the on-site manager for participation in the study; 
4) Utilize an oil/water separator as the interruptible drainage device which has been required as a 

condition of project approval by a Co-Permittee under the Orange County Stormwater Program; 
5) Utilize a separator system that has a drain as an entrance for storm.water runoff and exit at a location 

at the curb or stormwater collection system. 

Using these criteria, the candidate RGO sites for the study are: 
• Site B, ARCO, 1801 S. State CoUege, Anaheim, Ca. 
• Site D, Chevron, 17091 Imperial Highway, Yorba Linda, Ca. 

5.0 FIELD OBSERVATIONS 

During the sampling effort, field observations will be recorded regarding: 
1) The configuration of the site, including, canopy size and shape, grading of fuel dispensing area, 

grading of area surrounding fuel dispensing area, and location of fuel dispensing area drain ( drain to 
clarifier), 

2) RGO operation, including, number and size of vehicles entering fuel dispensing area during storm 
events, gasoline spills (if any) on to fuel dispensing area, and 

3) Meteorological conditions, including time interval between storm events and site verification of 
County ALERT Flood Detection System rainfall data using check gages .. 

6.0 SAMPLING AND ANALYTICAL PROCEDURES 

A time-weighted composite sampling method will be used. Two samples will be taken every 15 minutes 
for at least one hour during a storm event. Sampling will begin within the first 30 minutes of the storm 
event or when enough stormwater runoff is present to start sampling. A sample will be taken as it enters 
the darifj.er and a sample-will be taken as it-exits-the-clarifier.- Sampling·wilhake-pface during as many 
storm events as possible. 

The following samples will be collected at each site for testing: 
Cd will represent a sample collected at the fuel bay area drain or from inside the drain. 
Cc will represent a sample taken from the curb or where ever stormwater that has been 

treated by the clarifier is released to the curb. 
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• The samples will be collected in 40 ml amber vials with septum caps. The vial will be filled just to 
ensure that air bubbles are excluded. The samples will be cooled to 4 C and analyzed within seven days 
of collection. 

The samples will be analyzed on a Sentex Scentograph Plus 2 Gas Chromatograph (GC) equipped with a 
purge and a trap system, a micron argon ionization detector (MAID) and a 30m VOCOL capillary 
column. 

7.0 DATA ANALYSIS 

Sample Cd will be compared with sample Cc for evaluating the effectiveness of the clarifier in removing 
the petroleum hydrocarbons (BTEX) and sheen. In addition, runoff volumes for the RGO site will be 
detennined and constituent concentrations in fuel dispensing area runoff (if any) will be used to 
detennine storm water runoff concentrations of BTEX for the entire site. 

8.0 QUALITY ASSURANCE 

Sampling will be collected and analyzed in accordance with appropriate EPA methods. A Quality 
Assurance Plan (QAP) will be prepared for the sample collection and analytical activities. During gas 
chromatograph analysis, a calibration standard will be run after every third sample and a blank rim after 

.i every tenth sample. In addition, a duplicate sample will be sent out to a certified lab for analysis. 

e 

• 

9.0 REPORTING 

CSUF will prepare a draft final report that documents the findings of the literature review, the field 
observations, and the analytical results. The report will use these findings to make a recommendation 
regarding.the use of interruptible drainage devices for storm.water runoff quality protection at RGOs. 

A final report will be prepared incorporating the comments of the County of Orange, WSP A and its 
consultant, and the participating gasoline retailers . 
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I. Executive Summary 

The keys to a successful long-term, complex, issue-oriented public 
outreach campaign are: know your audiences; develop messages 
and outreach activities based on what motivates them; monitor and 
evaluate success as you go; and redefine messages and target 
audiences as needed. 

The Orange County Stormwater Program (Stormwater Program) is seeking to expand its 
public outreach campaign to reach a wider audience, and effectively educate and 
motivate residents and business owners to adopt a variety of simple behavior changes that 
can help to prevent stormwater pollution. 

To succeed, this campaign must be well-planned yet flexible, so that it can stay 
responsive to-and reflective of-the increasing levels of resident and business owner 
awareness over the course of the campaign. All campaign outreach components must be 
implemented in accordance with a "master timeline," so that they synergistically build 
upon each other, reaching their targets from a variety of angles. Finally, the County can 
amplify campaign volume and coverage by creating a long-term campaign "brand name" 
that sets the tone and creates the impetus for comprehensive, unified countywide delivery 
of educational messages. 

Recommendation #1: Conduct Periodic Surveys to Assess Changes in Public 
Perceptions 

In order to develop a campaign that really "speaks to" and moves its audience to adopt 
behavior changes, the Stormwater Program will need to determine the current levels of 
knowledge and understanding possessed by Orange County residents. According to the 
1994 Orange County Stormwater Pollution Prevention and Flood Awareness Survey, 

. only 31 percent of the residents in Orange County were aware that the sewer system and 
the storm drain system are distinct from each other. 

This means that 69 percent of the Orange County population has not yet learned that the 
river of waste that flows off of streets-and other impermeable surfaces-into the storm 
drai:µ system is carried directly to the ocean without benefit of "sewage" treatment. 
While the recent beach closures ( and associated news media coverage) have heightened 
awareness of pollution in our waterways, the relationship to untreated stormwater runoff 
has not been made clearly enough. Until this reality sinks in-and each person takes 
responsibility for stormwater pollution causes and consequences-it is unlikely that a 
widespread shift in public attitudes and behaviors will occur. 

Thus, before the Stormwater Program can launch an expanded campaign, it needs to 
determine what changes in public perception have occurred since the 1994 survey. PS 
Enterprises (PSE) therefore strongly recommends that the Stormwater Program prepare 
for its long-term campaign by conducting a survey to identify and more fully understand 
the current level of general knowledge held by people in Orange County. Based on this 
research, the Stormwater Program will be able to formulate appropriate messages, set 
realistic goals that will keep the campaign on track, implement cost-effective outreach 
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activities, and evaluate the success of the campaign over time. Furthermore, the 
Stormwater Program will be able to make appropriate and timely revisions in the 
messages or the methods of outreach, responding to shifts in public perception. 

If the survey results indicate that a large percentage of the population still does not know 
that urban runoff is discharged to the ocean without treatment-and that the resultant 
water pollution affects the health of swimmers, sea life, and the local economy-then the 
immediate goal of the campaign must be to reach more people with this crucial 
information. On the other hand, if the vast majority of the population in Orange County 
now recognizes the severity of this problem, then outreach materials can stress how each 
person can be part of the solution by taking specific yet simple everyday precautions. 

This document also suggests survey questions that will enable the Stormwater Program to 
identify the characteristics of specific population sub-groups that are most likely to 
need-and heed-the pollution-prevention message. However, because of the expense 
entailed in conducting such an in-depth survey, PSE has indicated which questions are 
most essential for obtaining a general gauge of knowledge, attitudes and behaviors of 
residents about stormwater pollution prevention. 

PSE further recommends that the Stormwater Program conduct a second survey
midway in the long-term campaign-to determine whether the goals of the program are 
being met. This survey data will enable the Stormwater Program to fine-tune its 
outreach-or alter its direction-in accordance with shifts in public awareness and 
interest. A final survey at campaign's end will reveal how effectively the campaign 
achieved the Storm water Program's goals and will provide insight as to what the next 
steps should be to achieve an even broader adoption of best management practices 
(BMPs). 

In addition to periodic countywide public opinion surveys, PSE encourages the 
Stormwater Program to use a variety of measurement tools to evaluate the effectiveness 
of outreach materials - in the design phase - and outreach activities as they are being 
conducted. We discuss various assessment tools, including focus groups, intercept 
interviews, and questionnaires and we provide recommendations for obtaining immediate 
responses from a particular outreach effort. 

Recommendation #2: Segment the Audience to Tailor the Message and Outreach 

Given that industrial inputs to the storm drain system are highly regulated, the general 
audiences that the County will want to reach-and that this document describes-are 
residents and businesses . 
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General Population 

The residential population of Orange County includes people with young children, 
homeowners, pet owners, consumers of hazardous materials ( such as fertilizers, 
pesticides, paints, etc.) and school kids. By developing outreach materials specifically 
related to activities or products favored by these subgroups, the behavior changes that the 
Stormwater Program is requesting will appear relatively easy to adopt and integrate into 
their daily lives. 

Residents can be reached through a variety of means, such as radio, print, and billboard 
advertisements; presentations at community meetings; the placement of materials at 
public counters; the news media; radio public service announcements; and school 
education programs that tum children into their parents' "teachers." Colorful, non
traditional formats for presenting educational materials will make them more visible amid 
the clutter of literature every resident receives and discards on a regular basis. 

Many residents have grown very familiar with a variety of environmental messages and 
have made BMPs such as recycling, and the proper disposal of household hazardous 
waste, a regular part of their cleaning routines. The Stormwater Program can build upon 
this ingrained impulse to "do the right thin$" by incorporating messages from these 
educational programs into its outreach materials. Most often,·environmental messages 
regarding disposal of materials directly translate to the best management practices for 
stormwater pollution prevention . 

Business Audiences 

Orange County's business audience includes owners, managers, employees, and 
customers of industries and businesses of all sizes. It is imperative that all of these 
people understand the penalties of polluting behaviors. However, the Stormwater 
Program's campaign will be more effective-. and compliance more readily achieved-if 
the Stormwater Program focuses on the "carrot" rather than the "stick," and if the County 
is perceived as a partner/facilitator rather than as an enforcer/punisher. 

The best incentives/rewards that the Stormwater Program can offer to compliant 
businesses is publicity. Through the Stormwater Program's newsletters, media releases, 
and ·certifications-as well as through formal recognition from the County Board of 
Supervisors and/or city councils-the Program can "promote" to the public those 
companies that employ environmentally sound practices in all of their business activities. 
And by educating the public to favor such companies, the Stormwater Program can create 
a popular force that uses monetary incentives to convince companies to follow the 
recommended BMPs. 

A second essential strategy that will .enhance compliance is to include representatives 
from each of the audience categories in the development stage of the campaign to help 
refine the message and outreach strategies. Not only will this create early "buy-in" from 
business audiences, but the Stormwater Program will also gain a far better understanding 
of specific issues involved and will thus be able to create a more workable set of BMPs. 
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With the help of these groups, the Stormwater Program will also discover the most 
effective ways to communicate the BMPs to different business operators. 

The Stormwater Program can reach large and/or established industry and business 
audiences through their respective associations' newsletters and meetings-as well as 
through their customers. But mobile industries-like auto detailers, construction 
companies, surface cleaners, and carpet cleaners--can be a challenge to reach with 
educational messages. This is because of the diversity of the industries, their transient 
operators, cultural and educational differences, language barriers, and the additional 
effort and expense that may be required for some of these industries to implement the 
BMPs. 

The people most able to persuade mobile service providers to utilize environmentally 
friendly procedures in their operations are their customers; for service users have direct 
contact with members of the mobile industries and will be held liable for pollution that 
occurs on their property. Thus, educating the public, publicizing compliant businesses, 
and working with mobile business owners-along with their customers and suppliers-to 
develop specific, realistic BMPs as well as effective outreach materials, are the three 
primary strategies for creating compliance in this group of business owners. 

Recommendation #3: Create a Guidebook to Communicate Purpose and Structure 
for Outreach Campaign 

As the lead entity for public education under the Stormwater Program, the County of 
Orange has a nuinber of responsibilities. It must develop, implement, and measure an 
effective outreach campaign, and provide the cities with opportunities to implement this 
campaign at a local level, so that the widest possible audience can be reached in the 
shortest possible time through the most efficient and economic means. 

To achieve this ambitious objective, PSE recommends that the Stormwater Program 
create a comprehensive guidebook that describes the rationale behind-and the details 
of-every element of the campaign, from its unified look to its ultimate goals. The 
Stormwater Program's responsibilities, and the opportunities for cities to participate, 
should also be specified along with target audiences, timelines for implementation, and 
the means to measure the effectiveness of each activity detailed in the guidebook. The 
guidebook allows all cities to follow the long-term campaign and to anticipate the 
development of outreach elements by the County of Orange. This document provides a 
prototype for such a guidebook, and details a number of specific outreach activities 
directed toward the general public and business audiences. 

Recommendation #4: Use Existing Avenues to Reach Residents and Businesses 
Most Cost Effectively 

One of the most cost-effective ways for the Stormwater Program to deliver educational 
messages to Orange County residents and businesses is through existing distribution 
avenues. A vast number of networks currently feed information to the public and within 
communities. These outlets-including neighborhood block clubs, libraries, community 
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events, health inspection visits to businesses, animal registration mailings, and business 
associations-are identified in this document. 

In most cases, these outlets respond positively to requests for dissemination of 
educational information, through inclusion in mailings or newsletters, by placement at 
public desks, and/or by handing out materials or hosting speakers at meetings. This 
broad-based approach will reach a wide audience and use minimal Stormwater Program 
resources. 

Conclusion 

The health and well being of the Orange County population is critical to the economic 
success of the region. Effective stormwater public education-that motivates the 
population to change its behavior and reduce pollution of local waterways-is an 
essential step in maintaining the environmental quality of life for all residents. 

PS Enterprises commends the Orange County Stormwater Program for seeking to create a 
strategic and cost-effective long-term public and business education campaign that stays 
ahead of the regulatory process. It is our sincere belief that the document we have 
prepared will serve as an integral planning tool for the Stormwater Program to design and 
implement a model program that will dramatically influence the behavior of Orange 
County residents and businesses, resulting in a significant reduction in stormwater 
pollution . 
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II. What We Know 

Requirements 

The Orange County Stormwater Program (Stormwater Program) finds itself in a 
fortuitous position, compared with most other entities required to create and implement 
stormwater public education campaigns. The Stormwater Program is not "under the gun" 
of a court order; thus, it has much more latitude to create a campaign that meets the 
specific needs of the region and the Stormwater Program's internal goals. 

The Stormwater Program is the combined force of the County of Orange and all cities 
within Orange County-united to meet the requirements of three documents: the 
Drainage Area Management Plan; National Pollutant Discharge Elimination System 
Permits; and the Report of Waste Discharge. These documents govern what storm water 
public outreach efforts the Stormwater Program will implement. 

As the lead entity for public education under the Stormwater Program, the County of 
Orange will prepare and submit public outreach goals for inclusion in these reports, on 
behalf of the Stormwater Program. An integrated long-term (at least five year) public 
outreach strategy is critical to ensure synergy among all outreach efforts. 

The Stormwater Program must fulfill requirements both broad and specific. PS 
Enterprises (PSE) has analyzed the public education sections of the documents listed 
above and has determined that, as the lead entity for public education under the 
Stormwater Program, the County of Orange is committed to: 

• Coordinating a countywide public awareness campaign; 
• Informing the community about the origins and causes of non-point source pollution 

and its significant contribution to water quality impairment; 
• Preparing and distributing a stormwater pollution brochure and poster; 
• Identifying and promoting behavioral changes that will contribute to controlling 

pollutants at the source; 
• Participating in joint outreach with other programs including, but not limited to, other 

municipal stormwater programs to ensure that the public is presented a consistent 
stormwater pollution prevention message; 

• Coordinating activities with other public information programs, such as water 
districts, sanitation districts, fire departments and community and environmental 
groups; 

• Creating a message that includes more recognizable environmental issues, such as 
recycling, proper disposal of chemicals, reducing the waste of water, littering, 
pollution of coastal areas, etc.; 

• Developing and disseminating Best Management Practices (BMPs) guidelines for 
specified activities not otherwise regulated by any agency (mobile pavement pressure 
washing, mobile vehicle maintenance, carpet cleaners, restaurant floor mat cleaning, 
commercial landscape maintenance, pavement cutting for utilities, etc.); 

L-6 

0013197



• 

• 

• 

• Developing public education materials to encourage the public to report illegal 
dumping from residential, industrial, construction and commercial sites into public 
streets, storm drains and other water bodies; 

• Incorporating stormwater pollution features into Orange County Fair booths, 
community fair booths, and speaking engagements; and, 

• Continuing the household hazardous waste outreach program. 

This PS Enterprises report reviews the processes necessary to prepare for and meet these 
requirements and, in many cases, includes recommendations for outreach activities. 

Outreach to Date 
The County of Orange has a significant household hazardous waste collection program 
and a used oil recycling outreach program, both of which deliver messages that directly 
affect the volume of pollutants that end up in the storm drain system. 

The educational component of the Orange County Stormwater Program is in its infancy. 
The Stormwater Program has developed a brochure and implemented many outreach 
activities and, in some cases, individual cities have developed their own stormwater 
outreach materials. Past Stormwater Program outreach efforts include: 

• 

• 

• 
• 

• 

• 
• 
• 

• 
• 
• 
• 

Distribution of Public Service Announcements (PSAs) to local cable and public 
television stations and movie theaters; 
Distribution of three brochures: The Ocean Begins at Your Front Door, Preventing 
Sea Sickness and Do You Know Where the Water in Your Storm Drain Goes? to the 
general public through interest groups and libraries; 
Production of a 30-minute educational video, "The Ocean Begins at Our Front Door"; 
Staffing booths at community outreach events, including the Orange County Fair, the 
Earth Day Fair, and the Beach Clean-Up Days; 
Coordination of clean-up events in partnership with the Harbors, Beaches and Parks 
Function; 
Placement of stormwater related articles in the County's Floodline newsletter; 
Presentations to interest groups; 
Presentations on the stormwater mandate and the Stormwater Program at business 
workshops and seminars; 
Participation in the Statewide "Pollution Prevention Week"; 
Development and distribution of BMP guidelines to automotive service centers; 
A Hotline for receiving questions and requests for materials; and, 
Conducting a Stormwater Pollution Prevention and Flood Awareness Public Survey 
as part of the 1994 Orange County Annual Survey. 

(A review of these outreach efforts will be included in Section V, along with 
recommendations for future activities.) 

While the Stormwater Program's outreach efforts to date have most likely increased 
public awareness of stormwater pollution, they are only discrete elements. The 
Stormwater Program must plan a comprehensive outreach campaign to ensure its 
message is appropriate, consistent, and delivered in the most cost-effective manner. We 
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will suggest, among other strategies, that the Stormwater Program develop its own "brand 
name" that will help deliver an integrated message to its residents. 

This document builds upon the Storm water Program's public outreach efforts to date, 
providing an approach to a long-term cost-effective strategy for a targeted stormwater 
public education campaign, with easy-to-implement elements . 
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III. Measuring Effectiveness 

This section will review research to date and recommend effective methods, frequencies, 
survey questions, etc. that could be used to evaluate the success of the Stormwater 
Program's public and business education strategy. 

We will: 

1) Review the results and methodology of the 1994 Orange County Stormwater 
Pollution Prevention and Flood Awareness Survey conducted by Mark Baldassare 
and Cheryl Katz of the University of California, Irvine. (Note: the information 
gathered in the survey regarding flood awareness, while somewhat relevant, will not 
be considered or evaluated here.) 

2) Offer an overview of the options/tools for measuring effectiveness for a countywide 
campaign, as well as specific activities. 

3) Deliver recommendations for future measurements, including methods, frequencies, 
and questions. 

Review of the Results and Methodology of the 1994 Survey 

Results 
The Stormwater Pollution Prevention and Flood Awareness Survey conducted as part of 
the 1994 Orange County Annual Survey offers a good general baseline of Orange County 
residents' awareness of general stormwater and flood issues. However, due to its brevity 
and general nature, the survey does not give as clear a picture as might be wished of 
residents' awareness of the problem of stormwater pollution or the effectiveness of 
outreach efforts in Orange County. 

For example, some of the information gathered about whether or not Orange County 
residents have seen various stormwater outreach vehicles (i.e. PSAs, brochures, curb 
stenciling) may not necessarily be a fair judgement of the effectiveness or ineffectiveness 
of those message vehicles, or the overall outreach effort's success or failure. 

The finding that knowledge about stormwater pollution tends to increase with exposure to 
public service announcements and storm drain stenciling points to the positive effect that 
certain educational vehicles can have on public awareness, although exposure to the 
brochure did not necessarily accomplish the same result. 

The demographic patterns revealed by the survey-older, better-educated, higher-income 
Anglo and South County residents are more knowledgeable about stormwater pollution 
prevention than young, non-Anglo, lower-educated and lower-income earning 
residents-are not as revealing as they may seem. It would be helpful to further. •-~--~~ 
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distinguish the awareness levels among demographics in order to better define target 
audiences and develop more suitable messages and/or educational vehicles. This 
approach will be discussed later in this section. 

Although it is expected that the next public survey will indicate that public knowledge 
has increased, the 1994 survey is no longer relevant enough to use as a base for 
evaluating the effectiveness of the Stormwater Program's outreach to date, nor for 
planning the next steps for an outreach campaign. The survey's conclusion that nearly 
half of Orange County residents ( 44 percent) believe that the storm drain system and the 
sewer system are the same indicates a need for an increase in public knowledge of the 
difference before the Stormwater Program can expectwidespread behavior change. 
PSE's experience in stormwater education has taught us that people must first make the 
distinction. Then they can be taught how to change their behaviors. 

The next public survey will have one of two outcomes: 

1. A minimal increase in public knowledge, which will require additional intensive 
focus on storm drain system-related messages; or 

2. A significant increase in public awareness, which will facilitate a shift into messages 
that stimulate a change of behavior toward storm drains. 

If the former occurs, we expect that a follow-up survey 2 1h years later, after residents 
have received the basic "there's a difference" message, will indicate a shift into the latter. 
We provide a more detailed analysis of appropriate message shifts in Section IV. 

Methodology 
The methods used by Baldassare and Katz to conduct and analyze the 1994 Orange 
County Annual Survey were certainly in line with public opinion survey methodologies. 
Because the stormwater and flood awareness survey was only a portion of a much larger 
survey, the number of questions regarding stormwater awareness was minimal. 
Therefore, the information gathered regarding stormwater awareness, etc. is basic 
background information, which indicated general trends versus more quantifiable results. 

In addition, the specific questions used in the survey focused solely on the level of 
knowledge about the stormwater system and experience with outreach materials. A new 
survey can be expanded to both gauge residents' level of knowledge, and to review 
polluting behaviors and cross-reference those with demographics to define target 
audiences. While this technique means more work and is more expensive, it will position 
the Stormwater Program for a much more effective outreach campaign by allowing funds 
to be directed to areas that can have the most effect. (Samples of questions used in this 
technique are included in the Recommendations section below.) 

Options/fools for Measuring Effectiveness 
The California Best Management Practices (BMP) Handbook defines "non-conventional 
monitoring" as the enumeration of some quantity other than water quality data to infer 
pollution reduction or water quality improvement. Examples cited include surveys of 
public opinion to demonstrate increasing environmental awareness, monitoring of the 
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amount of used oil being delivered to household hazardous waste collection centers, etc. 1 

This section reviews many options for "non-conventional monitoring" tools to ensure and 
measure the success of a public education campaign. 

The following tools can be adapted to measure the effectiveness of an entire campaign or 
specific outreach activities, based on the frequency of delivery and the emphasis. It is 
important to note that most tools can be used both before and after outreach. By using 
many of these techniques before, the specific outreach strategy and target audiences can 
be defined, and messages can be tailored to most effectively reach the target audiences. 
Using these techniques after an outreach campaign/activity can provide data that 
determines how effectively the campaign or activity increased knowledge and/or changed 
behavior. 

The keys to a successful long-term, complex issue-oriented public outreach campaign 
are: 

1. Knowing your audience; 
2. Developing your messages and outreach activities based on motivators; 
3. Monitoring and evaluating success as you go; and, 
4. Refining messages and/or the target audience(s) as needed. 

Surveys 
Public opinion surveys are a widely recognized tool for measuring the quantitative 
effectiveness of a public outreach campaign, such as a countywide stormwater education 
campaign. Their effectiveness as a measurement tool, however, varies greatly depending 
on the frequency of their use, the questions asked, how those questions are framed, and 
how they compare to "benchmark" data. 

Surveys before, during and after a five-year campaign will be critical for developing and 
maintaining an effective public outreach campaign. However, if the survey tool for each 
is not almost identical, data collected cannot be evaluated effectively, and must be 
considered "untrustworthy." To this end, the specific questions used in the survey must 
be designed based on the goals for all five years of the campaign. 

Obviously, public opinion surveys can be conducted in a variety of ways, but the most 
efficient, cost-effective, statistically reliable data collection method is a telephone survey. 

Other Measurement Tools 
A variety of other tools are available to measure the effectiveness of the overall campaign 
and/or specific campaign activities. 

Focus Groups 
While focus groups are not a great tool for measuring effectiveness, they are an excellent 
tool for effective campaign or activity planning. As mentioned previously, gathering data 
before developing outreach efforts can make the outreach exponentially more effective. 

1 Drainage Area Management Plan, Section 5.2 
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Because information regarding the stormwater system and behavior changes is relatively 
complex, how such information is delivered becomes very important. The right data will 
help shape the message/materials/activity/campaign to ensure the information delivered 
makes sense and makes the public care about the message. The data required for this 
development process includes: the demographics of an identified target audience 
(including language preferences), what motivates the audience, and the issue-related 
vocabulary that most effectively delivers the message. 

Focus groups provide an excellent forum for collecting this information. Focus groups 
are generally 1-4 hour group "interviews" (participants are paid for their time). The 
group setting allows the interview to turn into a discussion, which provides more honest 
and candid information regarding public perception of the issue at hand. These sessions 
are usually planned by a research specialist and run by a professional moderator, to guide 
discussion and ensure the most effective use of the participants' time. These sessions are 
often videotaped or conducted in a facility with a one-way mirror so the client can watch 
the participants interact. To ensure the information collected is valid on a regional level, 
it is often necessary to conduct two to four focus groups. Conducting multiple focus 
groups also allows for language-specific sessions. 

Focus groups can help the Storm water Program develop an overall campaign or outreach 
activities tied to pollutant-related behaviors, i.e. illegal dumping, or pesticide application. 
This research technique includes a general discussion of the issue and a review of 
proposed materials/messages/themes with responses from participants. 

Intercept Interviews 
This alternative survey tool is usually conducted in a public area, such as a shopping 
mall. Survey participants are selected based on specific demographics, and are simply 
approached in a public place and asked for a few moments of their time. Most intercept 
interviews are actually conducted in a separate room adjacent to the public space and 
interviewees are given $5-10 for participating. 

While these face-to-face interviews are often more expensive than a telephone public 
opinion survey, they provide a great opportunity to test sample outreach materials. For 
example, if the Stormwater Program is creating a print advertisement and wants to make 
sure the public is getting the ad's key message, it can be presented in an intercept 
interview along with several other print advertisements (for other items/campaigns). The 
interviewer then asks questions to determine how memorable the advertisement is-how 
well it cut through the clutter of competing ads-and how well it is received. 

While focus groups are appropriate for researching approaches to a campaign strategy, 
intercept interviews are most effective for soliciting comment on a selected outreach 
strategy. However, one-on-one intercepts do not provide the benefit of a group 
discussion. 

Water Quality Measurement 
Stormwater quality testing can help indicate a change in behavior (such as a reduction in 
the improper disposal of a pollutant) resulting from a public education outreach program. 
However, because of the inherent variability of stormwater quality-based on the 
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diversity of activities/conditions that affect water quality, including sewage leakage and 
weather conditions-any data collection must be extensive, to provide statistic validity. 

If the Stormwater Program implements a small, area-specific targeted outreach campaign 
responding to the detected presence of a select pollutant, water quality measurement 
could be used to evaluate the effectiveness of these outreach efforts. However, to obtain 
statistically significant water data, a large number of samples would need to be collected 
many times a day over a period before, during and after the outreach campaign. 

When using water quality as a measurement tool for evaluating a regional multi-year 
campaign, a large number of samples must be collected over a number of years before, 
during, and after the campaign-to obtain statistically significant water quality data. 

Activity-specific Goals/Measurement 
Because of the length of time between public surveys, it is important to build 
measurement tools into every outreach effort. This method not only provides specific 
feedback for each activity rather than a general set of results on a three-year basis, it also 
provides almost immediate justification for continuation of an activity. Please note, 
however, that while this type of measurement usually has no additional cost, it does not 
provide statistically valid data regarding a shift in public perception/knowledge. 
Examples of this type of measurement process include: 

• Measuring shifts in quantity of calls to the hotline or Website hits. This is an 
excellent measurement tool for an outreach activity designed to ask the public to 
report information to the hotline/Website or to encourage the public to use the 
hotline/Website for obtaining additional information. Tracking the number of 
calls/hits provides quantitative data about the effectiveness of the related activity. 

• Measuring a direct change in behavior by visual indicators. This is often not an 
option, due to the "invisible" nature of many pollutants, such as automotive fluids and 
pesticides. However, for a targeted outreach activity such as illegal dumping or trash 
abatement, it may be possible to team up with catch basin cleaning crews to track a 
reduction in the amount of waste/trash ending up in catch basins and gauge the 
outreach activity's effectiveness. 

• Telephone surveys. Full-scale public opinion telephone surveys are costly. However, 
smaller targeted telephone surveys can provide valuable information regarding a 
particular target audience. These are helpful in developing outreach activities for 
specific industries, community issues, or other targeted sub-groups. 

• Distribution and collection of questionnaires. Questionnaires given out after 
presentations can measure participants' retention of the information provided during 
the presentation as well as comment on the campaign in general. A questionnaire 
could also be used on a Website. The agency distributing this questionnaire may 
offer some incentive (i.e. participants will be sent campaign magnets) to ensure that 
participants complete the survey. 
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• News clippings. Measuring of the amount of media coverage (column inches, 
minutes of air time) in an area provides anecdotal information about the effectiveness 
of outreach efforts if media relations is one of the active components of the activity. 

In conclusion, the most important aspect of designing an effective and useful system of 
evaluation and measurement is the creation of measurable goals before the onset of any 
campaign/activity. (The approach for setting goals will be addressed in Section IV.) 
This preparation is the only means through which one can prove the ultimate success of 
outreach efforts and, in tum, the return on investment of public funds. 

Recommendations for Future Measurements 
A more extensive series of public opinion surveys, designed solely for use in conjunction 
with the Stormwater Program's five-year public outreach campaign, will provide data to 
define baseline awareness (setting benchmarks) and target audiences. It will also enable 
the Stormwater Program to measure the campaign's effectiveness in mid-stream (at the 
2Yi year mark), and better quantify and evaluate results at the end of the five-year 
campaign. 

Each of the three surveys (before, during and after) should have a consistent set of 
questions to measure overall awareness. The surveys conducted at the halfway point and 
at the end of the campaign should also contain sufficient questions to help determine 
whether the campaign (or a particular outreach activity) is effective, but also how and 
why it is effective. These findings will help the Stormwater Program validate any 
necessary changes during the campaign and/or to make changes for a subsequent 
campaign. 

The following are recommendations for questions to be included in the next series of 
public surveys to help identify audiences, messages, and even the vehicles for message 
delivery. While these are recommendations, please be aware that research specialists 
usually write questions using specific language to avoid confusion or leading questions. 
To this end, most of the questions below should include answer options such as "strongly 
agree, agree, no comment, disagree, strongly disagree" or a set of possible answers 
related to the specific question. 

PS Enterprises recognizes that public opinion surveys increase in cost based on the 
number of questions asked. The following list covers the ideal information to be 
collected in a stormwater public education survey. This list should be modified to reflect 
the available budget and the Stormwater Program's goals for a public education 
campaign. Specific recommendations for ranking these questions for use in a shorter 
survey are included below. 

To gain a better understanding of the general public's current level of awareness, PSE 
recommends including (not necessarily in this order): 

The first three questions in the 1994 survey (because a baseline exists): 

1) Agree or disagree: The storm drain system and the sewer system are part 
of the same underground system. 
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2) Agree or disagree: The water and other substances that flow through the 
storm drain system are tested and filtered to remove wastes before they are 
discharged from the system. 

3) Agree or disagree: It is illegal for anyone to throw, dispose of or allow 
anything other than rainwater into the storm drains. 

4) A question that asks if they know the purpose of the storm drain system. 

5) A question that asks if they know where water from storm drains ends up. 

6) A question that determines their level of concern about generic problems 
facing Orange County, such as air pollution, traffic congestion, crime, the 
quality of education, racial tensions, water supply and quality, unemployment, 
etc. 

7) A question that asks if they have ever heard of the problem of stormwater 
pollution and, if yes, what they heard (in a few words). 

8) A subsequent question that asks where they heard of stormwater pollution. 
(The possible answers for this question should include brochure, a friend, 
radio announcements, television announcements, curb stenciling, news 
articles, radio/television news stories (local and national), community events, 
etc.) 

9) A question that asks if they think the waters of Newport Bay and along the 
beaches of Orange County are polluted. 

To gain a better picture of the general public's current level of understanding, PSE 
recommends including (not necessarily in this order): 

10) A subsequent question that asks, assuming there is a pollution problem in 
Newport Bay and along Orange County's coast, what the major contributors 
are, such as: industry, littering on streets, construction, boaters, etc. 

11) A question that asks what they think are the possible pollutants. 

12) A question that asks their level of concern for the following consequences of 
stormwater pollution: harmful to fish and marine wildlife; a health problem 
for humans who swim or bathe in the water; a health problem for surfers only; 
a health problem because fish is unsafe to eat; clogged catch basins cause 
neighborhood flooding; clogged catch basins cause foul odors; clogged catch 
basins attract vermin; and clogged catch basins are unsightly. 

13) A question that asks their level of concern about the following items that may 
end up in the storm drain system, such as paint, leaves, litter, car wash runoff, 
motor oil, swimming pool water, pet waste, etc. 
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To gain information that can be cross-referenced with demographics to determine target 
audiences and motivators for behavior change, PSE recommends including: 

14) Standard and non-standard demographic questioning including: 
• Age range 
• Ethnic group 
• Level of education 
• Preferred language for written information 
• Household income range 
• Gender 
• Marital status 
• Years as an Orange County resident 
• What type of residence they live in (single-family 

house/condo/apartment/etc.) 
• Number of people in household 
• Number of children and age ranges 
• Zip code 

15) A question that asks how frequently they go to the beach or the ocean and in 
what activities they participate at the beach. 

16) A question addressing several general lifestyle attitudes: health, exercise, 
environmental consciousness, community participation, financial pressure, 
etc. 

17) A question that asks where the respondent gets their information about current 
events and issues affecting Orange County: local TV news (list of stations); 
local newspapers (list of papers); radio programs (list of local radio stations); 
local-magazines or periodicals (list of magazines/periodicals); the Internet 
(prompt for sites). 

18) A question that asks if the household has: an automobile (how many), a 
dog/cat/horse (how many), a garden, a lawn, or an abundance of wild animals 
in its vicinity (what kind). 

19) As applicable, a question that asks if they perform the following tasks at 
home: auto repair ( oil change), auto washing, gardening, application of 
fertilizers and pesticides, lawn mowing. 

20) A subsequent series of questions regarding the interviewees' water quality 
related behaviors for these activities. 

21) A question regarding their willingness to change polluting behaviors if they 
knew they were polluting . 

22) A question that asks them what would motivate them to correct their polluting 
behavior. 
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23) A question regarding their willingness to stop someone else from polluting . 

While this list covers all areas that would support the development of an effective 
campaign, we understand that a 23-question survey will be costly. To that end, we have 
narrowed this list for use in smaller surveys (5 or 10 core questions). A five-question 
survey should include questions 1, 2, 5, 10, and 12. A ten-question survey should include 
questions 1, 2, 3, 5, 6, 7, 8, 10, 12, and 13. These core questions will provide a good 
understanding (baseline) of current public awareness levels, which will allow for 
appropriate message development and for measurement of shifts in knowledge base. 

Most of the questions we have dropped seek audience and behavior specific information 
(questions 14 through 23). Those questions are particularly helpful for defining the 
specific segment of the general public audience that is most likely to change its behavior 
and for measuring changes in behavior over time. Given the Storm water Program's 
current goal of delivering a broad-based public outreach campaign at a reasonable cost, 
we feel the latter questions are not as crucial. 

Finally, a public survey is a limited tool, if used alone, for gauging the success of discrete 
tactics, because the length of time between surveys means it only measures the success of 
a campaign as a whole. Therefore, in addition to a public survey, PSE strongly 
recommends the incorporation of at least one activity-specific goal/measurement for each 
activity within the campaign. As noted above, this strategy will provide timely feedback 
specific to each outreach effort . 
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IV. Building a Campaign 

As mentioned above, base research is fundamental to building an effective public 
education campaign. We recommend the following approach to building a campaign, but 
note that this is a flexible tool, adaptable to accommodate the results of the Stormwater 
Program's next public survey. 

The graphic below presents a universal formula for developing and implementing 
outreach campaigns. This formula can be applied for a multi-year comprehensive 
outreach program or a short targeted outreach activity. Not only does this formula 
illustrate the step-by-step planning process, it also serves as a tool for quickly identifying 
the current stage of development for any program/activity. The following sections 
describe the stages represented here. 

Universal Formula for an Outreach Campaign 

Identify Problem/Issue' 
Requiring Response 

Make A dju~tments 

I Measure Effectiveness J 

Conduct Outreach 

• . 
. 

Test Materials 
(Optional) 

~~-~ 
Create Outreach 

Materials 

Develop Goals 

Set Goals and Identify 
Relevant Baselines ._ ______ _ ~ 

Identify Target 
A udience(s) 

Determine Motivators 
and Current Level of 

Knowledge for 
Target Audience 

Develop 
Key Messages 

Test Messages 
(Optional) 

Develop Outreach 
Strategy 

While research provides quantitative baselines from which to launch campaigns, 
campaign goals based on the research data will keep a campaign on track. For Orange 
County, where requirements are based on goals set by the Storm water Program, rather 
than by court order, well-planned goals are as valuable as research results in evaluating 
success. 

• All goals must be realistic and they must be based on information that can actually be 
collected. The more current data available for inclusion in goals the better, as this will 
provide an almost quantifiable measurement of effectiveness. 

L- 18 

0013209



• 

• 

• 

PSE recommends that the Stormwater Program's campaign goals address both expected 
achievements and more general regional improvements. In addition, as mentioned in the 
Activity-specific Goals/ Measurement segment above, it is important to develop goals for 
each outreach activity before implementing the activity, as these goals become a tool to 
measure the success of each outreach activity. 

We suggest these approaches for determining goals: 

Sample general goals for the campaign: 

• Increase awareness of the storm drain system and stormwater pollution among the 
general public. 

• Increase awareness of polluting behaviors and motivate the public to shift to pollution 
preventing behaviors. 

• Implement a cost-effective outreach campaign by leveraging funds with other public 
information outreach programs in the region. 

Sample general goal for a targeted activity: 

• Develop BMP materials and conduct a targeted outreach activity for mobile auto 
detailers. 

• Develop BMP materials and conduct a targeted outreach activity to reduce nitrogen 
and phosphorous compounds reaching a targeted water body (e.g. Newport Bay) from 
identified sources. (Obviously, this type of activity would need to be based on 
specific scientific data that identifies pollutants and their possible sources.) 

Sample specific goal for an increase in public knowledge: 

• Decrease the percentage of the population that agrees with the statement "The storm 
drain system and the sewer system are part of the same underground system" from 
XX percent to XX percent. 

Sample specific goal for a targeted activity: 

• Increase the number of illegal dumping reports to the Hotline by XX percent. 

Identify Target Audiences 
To effectively build and implement a long-term outreach campaign, the Stormwater 
Program must identify target audiences based on regional stormwater quality issues and 
public opinion survey results. Clarifying target audiences will allow the Stormwater 
Program to develop messages and outreach activities that incorporate the behaviors and 
motivators specific to each audience. 
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As discussed in Section III and based on available funds for strategy development, the 
Stormwater Program may elect to conduct an extensive initial public survey that not only 
determines the level of public knowledge regarding stormwater pollution, but also begins 
to delineate different demographic sub-populations based on their polluting behaviors. 
This research technique would identify those most likely to pollute, the type of pollution 
caused by different sub-populations, and those most likely to change their behavior. 
While this approach would be most effective in clearly identifying the most beneficial 
populations to target with outreach, it is significantly more expensive. 

If the Storm water Program chooses not to pursue that research approach, an alternative 
option is to select audiences based on obvious sub-group characteristics. The two main 
audience categories are the general public and businesses. This section offers a brief 
description of all sub-groups (identified based on their specific influence on stormwater 
pollution prevention) and possible avenues for reaching each sub-group. PSE 
recommends selecting target audiences at the sub-group level before developing outreach 
activities. It will be important to review the languages in which to best reach these 
audiences before preparing outreach materials. 

Furthermore, if the Stormwater Program chooses this less-costly approach, it will be 
beneficial to incorporate some of the other research tools described earlier to learn more 
about the target audiences and prepare the most effective outreach activities. 

While the following information is a comprehensive set of possible sub-groups, it should 
be used as a series of suggestions rather than a checklist. 

General Public/Residents 
Outreach to this broad audience will be effective if used as a support mechanism for 
targeted outreach efforts. Such a general approach would also be applicable if the 
Stormwater Program seeks to increase the general public's knowledge of the storm drain 
system. (If the Stormwater Program seeks specific behavior changes, outreach to an 
audience this broadly defined is not the most cost-effective.) Also, as a support 
mechanism, this broad approach will reach the neighbors of the pet owners, homeowners, 
personal auto maintainers, etc. Community "watchdogs" exist in every neighborhood, 
and they will help reinforce messages delivered to specific audiences. 

Residents can be reached through advertisements (radio, print, and billboards), 
presentations at community/neighborhood meetings, canvassing to talk to residents, 
placement of materials at public counters (libraries, city/county agency desks, community 
centers), and radio and television PSAs. These options are discussed in more detail in 
Section V. 

Residents with Children 
This audience provides a bit more focus than the General Public group, in that these 
residents are more likely to respond to messages regarding the possible effects of 
stormwater pollution on children. In addition, they are more accessible because they 
have children who can bring the message home. The school system is an excellent 
avenue for reaching these residents, either by creating educational activities for children 
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who, in turn, bring messages home to their parents, or for direct distribution of materials 
to students to take home to their parents. 

Homeowners 
This audience provides a bit more focus than the General Public group, in that 
homeowners are responsible for maintaining their homes and yards. This group is the 
most logical audience for messages regarding home repair (painting, etc.) and yard care 
(fertilizer, pesticide, and green waste). 

Pet Owners 
All pets in the county should be registered with the Orange County Health Care Agency. 
This provides a great opportunity to strategically target pet owners through the mail. The 
Stormwater Program can collaborate with pet supply stores to provide space for point-of
purchase displays, or to distribute flyers to customers. In addition, the Stormwater 
Program should add pet-related events to the list of events in which it participates. 

Product-related Audiences 
A significant amount of stormwater pollution is caused by specific products such as 
fertilizers, pesticides, paint, motor oil, other automotive fluids, and automotive cleansers. 
Two cost-effective options exist for targeti_ng the users of these products: partnerships 
with product suppliers for specific product labeling (neck-hangers, tear sheets) regarding 
the safe use/disposal of the product; or partnerships with the automotive and home-repair 
stores that sell these products to place point-of-purchase displays . 

School Children 
As mentioned earlier, school children are an effective mechanism for reaching the 
residential community. Not only do they "police their parents" when they learn about 
pollution prevention, these young people are the future of Orange County. Their 
purchasing decisions will have a huge effect in only a few years. Their future decisions 
as homeowners will have fewer harmful effects if they are given a solid foundation of 
environmental stewardship. 

Obviously, this sub-group can be reached through the schools. How they are reached, 
however, requires more planning. Simply distributing curricula to schools is not very 
effective, because teachers are already overwhelmed by the amount of information they 
need to teach students. A more effective approach might include developing a school 
activity that the Stormwater Program brings to each school, or partnering with an existing 
school activity such as the Municipal Water District's "Ricky the Raindrop." The 
Stormwater Program could also offer workshops for teachers, teaching them how to most 
effectively incorporate stormwater-related environmental messages into their lesson 
plans. 

Businesses 
As with the general public, outreach efforts to the business community will be most cost
effective if they are specific to sub-groups/industries. Delivery of general messages 
(such as promotion of the county and city water quality ordinances) will be effective only 
as a support mechanism for industry-specific outreach activities. 
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The business sub-groups have sub-categories of their own. Not only must different 
industries be treated as different target audiences, but most businesses also have different 
levels of employees who need to understand stormwater pollution prevention. In 
addition, all businesses have customers who can influence the implementation of BMPs. 
The sub-groups are described below. 

Industries 
There are two main avenues for identifying target industries for stormwater education 
outreach. The identification should be based on the Stormwater Program's internal goals 
for business outreach. The first approach includes reviewing the major industry 
categories within Orange County, and cross-referencing this with the industries most 
often visited through the County and cities fire and health inspection programs. This 
cross-referencing for target industry selection is important because the most cost
effective general outreach campaign to businesses is probably the distribution of 
materials and BMP instructions through existing inspection programs. 

The second approach involves focusing business outreach on the industries that have 
been significant and consistent contributors to the degradation of water quality in Orange 
County. One such problem industry, already identified by the Stormwater Program, is 
the collective mobile businesses. Identifying target audiences based on the impact on 
water quality is usually more complicated, but can be made through interviews with 
storm water staff who spend time responding to storm water pollution incidents throughout 
Orange County. This focused approach often results in area-specific outreach, as many 
polluting industries are clustered in the same neighborhood. 

If the Storm water Program cannot collaborate with inspection programs for business 
outreach, or wishes to supplement this outreach effort, many options exist. Many 
industries have business associations that provide an excellent avenue for reaching 
industry members, either through placing articles in newsletters, or presentations at 
association meetings. These outreach avenues are discussed in further detail in 
Section V. 

Mobile industries are a distinct sub-group, addressed in Section VI. 

Finally, PSE recommends conducting focus groups or telephone surveys with members 
of a target industry to discover how to reach that industry most effectively, and to 
discover appropriate motivators for BMP implementation. 

Business Owners/Managers/Employees 
Business owners are ultimately responsible for pollution leaving their properties and/or 
facilities. However, managers are responsible for the behavior of employees, and 
employees must understand BMP requirements so they can incorporate them into their 
daily activities. This information transfer is not always made in an employee training 
program and must be supplemented by outreach to all levels. For all outreach to the 
industries discussed above, PSE recommends supplementing any materials sent to 
business owners and managers with a simpler translation of the BMPs that can be easily 
understood by employees at most education levels. 
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Customers 
Customers can often be an important target audience for business outreach. Given the 
sheer number of businesses that provide the same service in any region, environmentally 
responsible businesses may draw additional customers from among residents with an 
environmental consciousness. Customers of these businesses should be targeted for 
outreach. 

Create a Unified Campaign 
As with any campaign, creating an easily identifiable "brand" for the Stormwater 
Program's outreach campaign is essential. This brand does not need to be educational, 
merely memorable and flexible. It should include a program name that serves as a 
graphic logo and sets the tone for all campaign outreach. 

A single brand "sponsoring" all outreach activities and on all campaign materials will 
help the public understand that all the information it is receiving is interrelated. The 
Stormwater Program can increase the number of audience "impressions" if it is able to 
encourage the use of this brand in city-sponsored outreach activities/materials and by 
other internal environmental education programs (such as household hazardous waste and 
used oil). Unfortunately, the vast number of public education programs--delivered at the 
local, regional, state and federal levels, and by non-profit and for-profit corporations
each provide a slightly different message, often confusing the public. Linking regional 
and local efforts through a brand identity will help to build regional momentum for 
environmental stewardship . 

The County of Los Angeles has created such a brand, Project Pollution 
Prevention, recommended for use in all County and city environmental 
outreach programs. The Orange County Stormwater Program may explore 

PROJECT 

~llufion 
PREVENTION 

the possibility of partnering with Los Angeles to use this brand for regional ACounlyandCityo!LosAngeles 
PARTNERSHIP 

unity. Radio advertisements placed by the County of Los Angeles reach 
some Orange County residents. These radio ads use Project Pollution Prevention as the 
program reference, rather than identifying the County of Los Angeles, as there is concern 
that the public responds less favorably to information coming directly from a government 
agency. 

However, the Stormwater Program may wish to develop its own brand, as the messages 
delivered by the two agencies and the target audiences may vary. 

Recommendations for incorporating messages from other outreach campaigns are 
included below. 

Prepare a Master Timeline 
We recommend creating a Master Timeline to ensure that educational messages are 
strategically delivered throughout this long-term campaign. This timeline will need to be 
created as specific outreach activities are outlined . 

The Master Timeline should be sketched out to ensure that activities overlap and the 
public is continuously being exposed to stormwater pollution prevention messages. In 
addition, some activities will reach the public more effectively if they are conducted 
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concurrently with other outreach. For example, a point-of-purchase campaign in 
automotive stores will be much more effective when integrated with radio public service 
announcements delivering automotive care messages. 

Determine Messages 
Effective environmental education follows a very simple formula: 

Awareness c) Understanding c) Action 

The components of this formula are straightforward: 

• Awareness-The knowledge that a problem exists. 
• Understanding-The development of a personal/human connection to the problem, 

both as part of the problem and part of the solution. 
• Action-The motivation to change personal behavior to minimize personal impact on 

the problem. 

While this formula seems rather elementary, it is a fundamental strategy for delivering a 
public education campaign. Because stormwater pollution is a complex issue, the 
transition through these phases is a bit slower than, say, a recycling campaign. The 
recycling message is simple, it requires one behavior change, and provides immediate 
personal reward . 

Stormwater pollution, however, is intangible. While residents may be aware of and even 
understand the problem, motivating them to change a behavior is more complicated. The 
lack of immediate "feel-good" connection to any behavior change (BMP implementation) 
requires strategic analysis of motivators specific to the target audience, as discussed in 
Section III. 

The data collected in the 1994 Orange County public survey does not illuminate the 
public's current perception of the problem. Without this information it is difficult to 
determine whether ( and what percentage of) the Orange County population is in the 
"awareness" or "understanding" phase. Based on outreach efforts to date, and regional 
trends, PSE predicts that a follow-up survey will show that the Orange County's 
population is shifting from awareness to understanding. 

The next public survey will determine how the Stormwater Program should direct its 
public education campaign-awareness, or understanding. A survey conducted 2'/i years 
into the campaign will provide critical information on the public's progress from 
awareness to understanding, and will allow for message revision as necessary. 

The following are examples of message content for each phase of education: 

• Awareness. Our rivers, bays, and coastal waters are polluted. 
• Understanding. Our daily human activities directly contribute pollutants to those 

waters. (What happens in Orange County's communities directly affects the 
waterways.). Human contact with these pollutants in the rivers, bays, and waterways 
can have adverse health effects. (PSE also recommends referring to the 
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health/aesthetic affects upon humans in inland communities too, rather than just near 
waterways.) 

• Action. Simple changes in daily routines can have a great effect on pollution 
prevention. Residents will have the power to take action after receiving the 
Stormwater Program's information on how to make a difference. 

When an outreach program has shifted into the action stage, it is important to carefully 
gauge public support of the issue to sustain the momentum for pollution prevention. 
Research has shown that if the public has made behavior changes for a cause, they are 
interested in learning about the progress made toward solving the problem. PSE suggests 
periodic reinforcement messages "thanking" the public for helping to improve the quality 
of local waterways. This is a supplemental, yet direct, "feel-good" reward. 

Integrating Other Environmental Program Messages 
Stormwater pollution prevention offers an excellent avenue for effectively building upon 
other environmental issues and messages the public receives through other programs. 

As mentioned, stormwater pollution is a complex issue and the public will be asked to 
adopt a plethora of BMPs. The most effective way to incorporate other environmental 
messages is to use these messages to define the BMPs for stormwater pollution 
prevention. For example, residents should be encouraged to: 

• Recycle used motor oil; 
• Dispose of household hazardous waste (paint, pesticides, household cleansers, etc.) at 

a designated collection site; and 
• Recycle cans, bottles, paper, etc. 

The language/vocabulary used in these BMPs should mirror that used in the specific 
outreach programs with which they are associated. 

General Message Development Guidelines 
All messages, whether used at the campaign or activity level, should be based on the 
motivators and current knowledge base of the target audiences, as determined through the 
research methods discussed in Section III. 

When it is necessary to translate a campaign or activity message into another language, 
the message may need to shift focus to make it culturally applicable. Direct translations 
of messages created in English are often ineffective without incorporating cultural 
nuances. 

Business Outreach Messages 
Business education does not need to follow the formula above, as the motivation to 
change behavior usually is not based on a "feel-good" incentive. While the information 
included in the awareness and understanding phases, discussed above, is effective as 
background support, the message focus is different for businesses. While the most 
effective stormwater pollution prevention measures (BMPs) vary from industry to 
industry, the prime motivator for businesses to implement BMPs is the possibility of 
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economic benefits. To this end, any communication with businesses should highlight the 
following points: 

• Implementation of BMPs incurs little or no additional cost; 
• Businesses are accountable under county and city water quality ordinances and these 

include penalties/fines; and 
• Customers will be more supportive of an environmentally responsible business. 

Businesses can promote their concern for the environment by posting BMP 
information in their workplace, when applicable, and by making sure that all 
employees use the BMPs . 
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V. Delivering a Campaign 

The preceding sections have reviewed, in detail, the planning elements necessary to 
create a comprehensive, effective outreach campaign. This section will build upon the 
Section IV discussion to prepare suggestions for delivering a long term, cohesive public 
education program. 

The County of Orange's Role as Lead Permittee 
The 1993 Drainage Area Management Plan (Section 6.3 .1) states: 

"The County of Orange will coordinate a County-wide public 
awareness program for the benefit of all co-permittees. This will 
be a regional public outreach program, addressing storm water 
quality problems and solutions applicable to all co-permitees. 
Individual co-permittees, at their option and expense, may 
choose to enhance the regional information to address specific 
storm water quality problems." 

As the lead entity for public education under the Stormwater Program, the County of 
Orange will be responsible for delivering all elements of the countywide campaign, 
including: 

• Defining the elements of the education campaign and determining outreach activities; 
• Developing and producing outreach materials for the campaign and related activities; 
• Implementing activities to reach the public and businesses through a variety of 

avenues; 
• Guiding cities through opportunities to participate locally in the countywide 

campaign; 
• Periodically measuring public knowledge and effectiveness of the countywide 

education campaign by conducting public opinion surveys; and, 
• Communication with cities at every stage of the campaign; 

The Cities' Roles as Co-Permittees 
Each city within Orange County will be encouraged to participate in the Stormwater 
Program's public outreach efforts. The resulting level of participation will vary from city 
to city and activity to activity. Possible areas for participation include: 

• Review of the Stormwater Program's proposed countywide outreach campaign and 
activities; 

• Implementation of the Stormwater Program's pollutant specific outreach activities on 
a local level; and, 

• Distribution of materials produced by the Stormwater Program. 

We will discuss participation opportunities in detail below (see Suggested Activities) . 

In addition, some cities have demonstrated a commitment to stormwater public education 
by producing their own materials and conducting outreach programs. These cities will be 
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encouraged to incorporate the "brand" and key messages from the countywide campaign 
to ensure the delivery of a unified campaign. 

The Public and Business Education and Outreach Guidebook 

Approach to Creating the Guidebook 
The Stormwater Program must structure the long-term public education campaign so that 
it can be easily implemented and so that cities can participate in campaign outreach 
efforts. To effectively communicate all plans for the outreach campaign, we recommend 
production of a Public and Business Education and Outreach Guidebook. This will 
outline all intended outreach activities, opportunities for cities to participate, and 
elements to be made available by the County-as the lead entity for public education 
under the Stormwater Program 

This tool will become the "bible" for this outreach campaign, and a unifying document 
that helps the Stormwater Program deliver a cohesive and comprehensive public and 
business education campaign. The Guidebook should include the elements enumerated 
below. 

Elements of the Guidebook 
The Guidebook will need to provide enough information so that anyone who is unfamiliar 
with the Stormwater Program's outreach campaign will be easily able to understand its 
purpose, timing, goals and planned outreach. To that end, the following sections should 
be included in the guidebook. 

Introduction-Review of Unified Approach and "Look" 
Because this public education campaign will be the Stormwater Program's first formal 
delivery of a long-term guided outreach strategy, it will be important to review the 
development process. This introduction should provide an overview of the sections in the 
Guidebook, and a discussion of the need for a countywide integrated approach (message 
and time line) to ensure the most effective delivery and receipt of public education 
messages. 

If applicable, this section should also introduce the Stormwater Program's campaign 
· "brand" (Section IV), and should encourage cities to include this brand on any outreach 

materials they produce. 

Review of Goals 
This section represents the Stormwater Program's opportunity to formally outline the 
goals for a long-term campaign and its commitment to achieving them. The goals should 
be determined based on the criteria discussed in Section IV. 

Review of Target Audiences 
This section should review target audiences identified by the Stormwater Program for this 
campaign, reasons for targeting those audiences, and any related demographic 
information (and language requirements) for those audiences. Where available, this 
section should include specific data (from the public survey) regarding the current level 
of knowledge and concern regarding stormwater pollution among these audiences. In 
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addition, this section should mention that specific outreach activities have been 
developed for each audience and are included in the Activities section of the Guidebook. 

At this time, the Stormwater Program is interested in pursuing an outreach campaign 
targeting the following main audiences, so they should be included in this section: 

• The general public/residents; 
• The general business community; and, 
• Mobile industries ( discussed in Section VI). 

In addition, the Stormwater Program will target specific pollutant-related or regionally 
based audiences, as needed. To this end, the activities recommended in this section will 
include recommendations for adapting outreach to a narrower audience. 

Review of Key Messages 
As discussed in Section IV, the Stormwater Program will need to develop a key 
message/theme for each main target audience and for incorporation into all outreach 
activities. These messages should be based on survey responses regarding the current 
level of awareness and understanding, and identified motivators for behavior change. 

This section of the Guidebook should identify the key messages the Stormwater Program 
has selected, justification for the message selections, and a description of how they 
should be applied within this campaign. In addition, this section should provide 
examples for adapting the key messages to pollutant-specific or region-specific outreach 
efforts. 

• A generic example of a key message: All stormwater in Orange County drains to the 
ocean, without treatment. 

• A regional adaptation of this message: All stormwater in [community} drains to 
[local creek or water body], without treatment. 

• A pollutant-specific adaptation of this message: All stormwater in Orange County 
drains to the ocean, without treatment. So pick up your pet's waste, or you could end 
up swimming with it. 

This is a critical section of the Guidebook, as it will ensure that cities understand the key 
messages of the Stormwater Program's campaign so they can apply them locally. This 
countywide application will ensure that the public receives a unified message, and that all 
outreach efforts seek to shift public awareness in the same direction. 

Review of Strategy for Measuring Effectiveness 
We assume that the Stormwater Program will conduct a public survey to obtain a current 
gauge of public understanding of this issue before creating the Guidebook. Because this 
information will influence the key messages selected and the goals for public education, 
it will be important to include a summary of the research results in the Guidebook. This 
section should also identify the Stormwater Program's plans/timing for follow-up public 
surveys and any areas in which the Stormwater Program intends to use focus groups or 
informational interviews to test messages and materials. 
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In addition, this section should review the use of activity-specific measurement tools 
because these tools will be included under each activity described in the Guidebook. 

Review of Master Timeline 
As discussed in Section IV, the Storm water Program will need to prepare a Master 
Timeline to ensure that the timelines for implementing the activities described in the 
Guidebook will overlap. This section of the Guidebook should review the Master 
Timeline strategy and explain that each Activity-specific timeline integrates that Activity 
into a unified outreach program. 

Identify Activities 
While it may seem that this is the most important element of the Guidebook, the 
Stormwater Program can not ensure the most effective campaign without the preceding 
elements. It is extremely important that the preceding elements set the stage for the 
activities introduced in this section. The activities in this section should be grouped 
under the two major audiences-the general public and businesses. 

In presenting the activities to be implemented under this campaign, it is important to 
define the following areas for each activity: 

• Purpose: Why this activity has been included and what it seeks to accomplish. 
• Target audience: Who this activity will reach. This area should include an overview 

of how to shift this activity to a more specific audience (i.e. homeowners, auto 
owners, pet owners, or a region with a specific pollutant problem.) 

• Responsibilities of County: The specific steps/tasks the County of Orange will 
implement and the specific educational materials the County will use or produce (if 
applicable). These responsibilities will be carried out on behalf of the Stormwater 
Program. 

• Opportunities for cities to participate: Suggestions for local-level implementation of 
this outreach activity. This section should identify opportunities for coordinating 
with other environmental education or public outreach programs at the city level. 

• Timeline for implementation: The anticipated milestones for implementation of this 
activity. These milestones can be identified by calendar quarters rather than specific 
dates. 

• Tracking/measuring effectiveness (at the Activity level): Specific strategies for 
determining the success of outreach conducted under this activity. 

Suggested Activities 
The following sample activities have been created under the format outlined above. Most 
activities have been outlined generally, with recommendations for application to more 
specific audiences/purposes. This section details the following activities: 

General Public/Residents: 
• Activity I-Educational Materials 
• Activity 2-Hotline 
• Activity 3-Website 
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• Activity 4-Media Relations Campaign 
• Activity 5-Community Outreach Campaign 
• Activity 6-Advertising Campaign 
• Activity 7-Speakers Bureau 
• Activity 8-School Outreach 
• Activity 9-Partnerships with Internal County/City Agencies and Contractors 
• Activity 10-Participation in Events 
• Activity 11-Radio Public Service Announcement Campaign 

Businesses: 
• Activity I-Educational Materials 
• Activity 2-Business Association Outreach 
• Activity 3-Partnerships with Internal County/City Agencies 
• Activity 4-Hotline 
• Activity 5-Website 

The information provided below includes discussion of recommendations and 
instructions for including activities in the long-term outreach campaign. When including 
these activities in the Guidebook, the language will need to be revised to provide more 
informational descriptions of outreach plans and to include a specific timeline for each 
activity . 

Outreach Activities for General Public/Residents 

Activity I-Educational Materials 
Purpose: 
Educational materials are most influential if delivered to support public outreach efforts, 
rather than as stand-alone educational tools. They can communicate educational 
messages effectively if they are well-designed and the content is clear. To this end, we 

· strongly recommend production of educational materials to support the Stormwater 
Program's long-term public education program. 

As discussed in Section IV, the key messages delivered in these materials will be most 
effective if they result from information gleaned in a public survey. While all materials 
should include a combination of stormwater pollution information and best management 
practices, the theme should reflect the public's current level of knowledge and 
motivators, to be identified in the public survey. All materials should also include the 
Storm water Program's campaign brand and refer to the hotline and Website ( as available) 
for more information. 

When referring to behavior changes, we recommend stressing that these are simple things 
residents can do, with great benefits. Rather than using the term "best management 
practices," we recommend using "safe/good housekeeping practices" for any 
communication with residents. The language used to describe the safe practices should 
be straightforward-''just tell me what you want me to do and I will do it" is a common 
attitude among the public. 
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In addition, because the behavior changes necessary for stormwater pollution prevention 
are numerous and encompass a variety of activities, we recommend that the Stormwater 
Program produce activity-specific materials (i.e. one for pet owners, one for auto 
maintenance, one for home owners) whenever possible. This will narrow down the list of 
activities a resident is asked to implement, which will make the shift to being 
"environmentally responsible" seem like less of a lifestyle change. 

The Stormwater Program currently uses three brochures, The Ocean Begins at Your 
Front Door, Preventing Sea Sickness and Do You Know Where the Water in Your Storm 
Drain Goes? These brochures each provide a good overview of the issue and 
recommended behavior changes, but the format and the volume of information included 
in each is a bit overwhelming. 

The traditional brochure format has been overused. Residents constantly receive 
brochures regarding a variety of topics, through the mail, at events, etc. We recommend 
producing educational materials in various sizes (pocket-size) and shapes (square) and of 
high graphic quality to make them stand out among the sea of brochures that residents 
typically receive. 

Posters can also be effective to reinforce key messages. We strongly recommend that the 
poster deliver the campaign's key message, with minimal other text. 

Videos can be effective if they are of high production quality and the style is comparable 
to a television program. In this era of "channel surfing," the public is quite comfortable 
with shifting attention quickly from topic to topic. The Stormwater Program's current 
video, "The Ocean Begins at Our Front Door," may be effective if used on a loop at an 
event or public counter. It may also be appropriate for distribution to teachers who 
request stormwater materials. Due to high costs, we do not recommend production of an 
additional video at this time. Public service announcements will be discussed under 
Activity 11 below. 

Target audience: 
The general public and pollutant specific segments of this audience. 

Responsibilities of County: 
• Work with graphic designer to create format for activity-specific handouts, posters, 

etc. 
• Prepare text for these materials. 
• Translate text, as necessary. 
• Share the mock-ups for the materials with cities and determine quantities to produce. 

(These quantities must be within a range approved by the Technical Advisory 
Committee.) 

• Print materials. 

Opportunities for cities to participate: 
• Review materials produced by the County and submit request for a specific number 

of copies. 
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Timeline for implementation: 
The public survey will provide valuable information for use in the development of these 
materials, so this activity must follow the survey. In addition, because these materials 
will introduce the Stormwater Program's campaign message and "brand," we recommend 
production of these materials before the campaign launch. 

Tracking/measuring effectiveness: 
The public survey will provide a good understanding of the public's current level of 
understanding and the most effective motivators for behavior change. While use of focus 
groups to test mock-ups for materials will enhance their effectiveness, it will not be 
critical if the materials are based on public survey data and produced by a high quality 
graphic designer. In addition, because the public's level of understanding of this issue is 
expected to increase over the course of this campaign, it will be important to update 
educational materials based on results of follow-up public surveys. Please refer to 
Section IV for a more detailed discussion of message development and progression. 

Activity 2-Hotline 
Purpose: 
Like educational handouts, a stormwater hotline will support most campaign outreach 
efforts by providing the public with a resource from which it can request more 
information or report a polluting activity. The Stormwater Program will need to 
determine if it will use one unified hotline or continue to reference the appropriate 
contact number for each city. We strongly recommend establishing and promoting a 
countywide hotline. As with the Stormwater Program brand, countywide promotion of a 
single storm water hotline will lessen confusion among the public of who to contact to 
make a report or to request more information regarding stormwater pollution. 

At this time, the County of Orange and many cities operate hotlines with live operators. 
If, in the future, the County and cities decide to use automated answering services (not 
recommended), we strongly recommend that the tree of options is organized logically and 
is easy to navigate. In addition, the County and cities must be sure to respond promptly 
to caller requests (and follow up on reports made) to build confidence among users that 
the hotlines are effective. 

Target audience: 
Any resident exposed to any other educational activity in this campaign. 

Responsibilities of County: 
• Establish and maintain a hotline for public requests and reports. 
• Respond to requests and reports promptly. 

Opportunities for cities to participate: 
• Include the Stormwater Program's hotline number on all outreach materials . 

Timeline for implementation: 
This is a continuing activity because this mechanism will support all outreach activities. 
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Tracking/measuring effectiveness: 
We assume that all calls to the hotline are currently being logged. Because promotion of 
the hotline will occur in most outreach activities/materials, it will be important for the 
Stormwater Program to periodically review/chart the number of incoming calls to 
measure increased public use over the course of the campaign. 

In addition, if the Stormwater Program plans a specific outreach activity to increase the 
number of incident reports to the hotline, the number of incoming calls during that period 
should be measured against the number of calls received during the same period in 
previous years. 

Activity 3-Website 
Purpose: 
A Website will also support outreach activities by serving as a resource through which 
residents can obtain additional information and report polluting behavior (via e-mail). In 
addition, with the dramatically increasing use of the Internet as an information resource, a 
Website can function as a stand-alone outreach "activity." It will be important to 
promote the Stormwater Program Website in the following ways to ensure that residents 
can easily find it: 

• Register the site and all associated keywords with all search engines. 
• Conduct outreach to related groups/organizations to place links on all associated 

Website (i.e. the Long Beach Aquarium, local environmental groups, and Stormwater 
Program agencies). 

The site should be designed with up-to-date graphics and include the Stormwater 
Program "brand" to separate it from other government agency sites. The Stormwater 
Program should have a professional design the site as a stormwater public education tool 
rather than a prosaic description of the education program. Specifically, the site should 
be written for the general public and businesses who are interested in stormwater 
pollution-not Stormwater Program logistics. This will ensure that the site increases 
public understanding and motivates behavior change. 

Target audience: 
Residents exposed to the Storm water Program's public education campaign through an 
outr.each activity, and Web surfers seeking more information on stormwater pollution 
prevention. 

Responsibilities of County: 
• Select a host for the Stormwater Program's Website. 
• Prepare text for the site. 
• Work with a designer to create the site and include the text. 
• Register the site and all associated keywords with all search engines. 
• Conduct outreach to related groups/organizations to place links to all associated 

Websites. 
• Update messages and time-sensitive information as nece~sary. 
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Opportunities for cities to participate: 
• Provide a link to the Stormwater Program's Website on your city's Website. 

Timeline for implementation: 
Because of the increasing dependence on the Internet for information, we recommend 
creating this site as soon as possible. 

Tracking/measuring effectiveness: 
Hits are easy to track. We recommend that the Stormwater Program track/chart the 
number of hits over time and attempt to link any spike in the chart with the outreach 
activity responsible. 

Activity 4-Media Relations Campaign 
Purpose: 
The public relies on the news media for new information. A strategic media relations 
campaign will support the Stormwater Program's public education efforts by delivering 
issue-specific information through the sources the public trusts. It will also be important 
to develop strong media relations to promote any corporate partnerships established in 
this program and to gain recognition for corporate support. 

Target audience: 
Outreach efforts directed to the general news media will reach the general public. Media 
relations efforts can be directed to community papers, specific ethnic press, special 
sections of publications (such as the gardening columns), or issue-specific radio shows 
(such as auto care/maintenance). 

Responsibilities of County: 
• Prepare an annual media relations strategy identifying all seasonal events that can be 

tied to stormwater pollution and any launches of notable outreach efforts, such as a 
point-of-purchase campaign. This strategy should be flexible enough to allow for 
immediate media relations outreach, when necessary, to piggy-back on stormwater
related items in the news. 

• Prepare a media contact list for all regional, ethnic and community-specific 
publications and television and radio outlets. 

• Prepare and distribute news releases as outlined in the media relations strategy. 
• If possible, promote the availability of a storm drain channel tour ( or an equivalent 

visual experience) for news reporters. 
• When applicable, invite the relevant city's media relations representatives to 

participate in interviews. 

Opportunities for cities to participate: 
• Provide the County with contact information for community publications. 
• Provide the County with information about city representatives available for 

interviews . 
• Refer inquiries from the local media to the Stormwater Program's media relations 

contact. 
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Timeline for implementation: 
Media relations should be conducted throughout the five-year campaign, but the strategy 
should be revisited annually to incorporate new ideas, new activities, and shifts in 
program direction. Timing for specific media relations efforts should be tied to launches 
of outreach efforts, seasonal events affecting stormwater quality, and immediate 
responses to related items in the news. 

Tracking/measuring effectiveness: 
We recommend collecting copies of all articles placed, audio clips of radio reports and 
video clips of television news reports. While the radio and television clips must be 
purchased from clipping services, this collection provides a great portfolio highlighting 
the success of this outreach effort. 

Activity 5-Community Outreach Campaign 
Purpose: 
A community-specific outreach campaign is an excellent way to saturate a specific 
community with a message. Possible reasons for this type of campaign include: 
• Scientific data determines a specific stormwater pollutant (i.e. pesticides) is coming 

from the community. 
• A particular type of behavior (i.e. illegal dumping) occurs more frequently in this 

community . 
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Target audience: 
The residents in an identified geographic region. This group may be refined to the users 
of a specific pollutant in the identified area. 

Responsibilities of County: 
• Define the key message for this campaign. (Because these campaigns are usually 

focused, we recommend conducting a focus group to test this message. The group 
will also provide valuable information on public perception of the pollutant-specific 
issue.) 

• Identify and obtain contact information for all community groups, neighborhood 
associations, schools, senior centers, houses of worship, community centers, 
publications, and news media in the specific area. 

• If necessary, prepare educational materials specific to the issue, focusing on the 
behavior change you are seeking (i.e. using a hotline to report something or request 
information, recycling used motor oil, or proper disposal of horse waste). 

• Work with all groups in the community to schedule speaking engagements and 
distribute materials at their regular meetings or place articles in their membership 
newsletters. 

• Staff booths at events in the community and focus on the message from this campaign 
(rather than general stormwater messages or other behavior changes). 

• Work with the local news media to highlight both the specific problem in the area and 
the campaign the Stormwater Program is undertaking to rectify that problem. Make 
sure you are promoting what you want the residents to do. 

• Work with the community newspapers to place advertisements. The artwork can be 
similar to that in the educational handouts. 

• If the target pollutant issue is product-related, identify all businesses in the 
community that sell the product. Ask these businesses to place proper 
disposal/handling information on the product (sticker or neck-hanger), as a stand
alone display in the aisle near the product, or at the checkout counter. 

• Follow up with any group or business that participated, recognizing their contribution 
to this outreach effort. 

Opportunities for cities to participate: 
For the city(s) in which the target community falls, the following are areas for support of 
County efforts: 

• Help identify and obtain contact information for all community groups, neighborhood 
associations, schools, senior centers, houses of worship, community centers, and 
news media in the target area. 

• Offer your city's letterhead (and mayor's signature?) for letters soliciting 
support/partnership from local groups and businesses. 

• Provide recognition of participating groups and businesses by awarding them 
certificates of commendation from your city . 

Timeline for implementation: 
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We recommend implementing this type of outreach campaign on a short timeline-three 
to six months. This intensive delivery will ensure that residents are exposed to the 
message over and over in a short amount of time, which ensures higher absorption. In 
addition, this short timeline will allow for more immediate measurable results directly 
attributable to this campaign. 

In addition, if the campaign is product-related, we recommend implementing the 
campaign just before or during the period in which residents are most likely to use the 
product (i.e. pesticides and paint in spring and summer). 

Tracking/measuring effectiveness: 
The ability to measure the effectiveness of this type of campaign will be based on the 
data available for the behavior before the outreach. (This would include the number of 
reports or requests coming into the hotline from the target area during the timeframe in 
previous years, or the original scientific water quality data that indicated a need for public 
outreach). 

Outreach effectiveness can be measured by comparing data collected during and after the 
campaign with that collected previously. For water quality measurements, it may be 
necessary to wait for rain in order to collect accurate comparable data. 

Activity 6-Advertising Campaign 
Purpose: 
A well-designed mass media advertising campaign can be an extremely effective way to 
reach a huge number of residents. Although this type of campaign is costly, if it is 
focused, it provides a broad-stroke delivery of your key messages, supporting all other 
outreach efforts. Based on the target audience, and specific ad placement costs in Orange 
County, such a campaign would most likely include a combination of radio and print. 

Target audience: 
A campaign of this magnitude must be focused. We recommend such a campaign only if 
the Stormwater Program conducts an extensive public survey to determine the segment of 
the general public that contributes significantly to pollution and whose members are most 
likely to change their behavior. If this information is available, all ad space/time should 
be bought based on the stations and publications that best match the demographics of the 
target audience segment. 

Responsibilities of County: 
• Work with advertising agency to create advertisements. (Unless your primary goal for 

the campaign is to get the public to call your hotline, we recommend staying away 
from using a hotline as a key message of the campaign. Because the advertisements 
will have very short time to deliver your message, if your primary goal for the 
campaign is to motivate the public to implement a behavior change, focus on that 
message.) · 

• Work with advertising agency or media buyer to develop ad placement strategy. 
• Work with advertising agency or media buyer to purchase ad space. 
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Opportunities for cities to participate: 
• Purchase ad space in community publications and place ads produced by the County. 
• Encourage community publications to donate space for placement of ads produced by 

the County. 

Timeline for implementation: 
Because the budget for this type of campaign will vary, we strongly recommend working 
with a professional media planner to determine the most effective placement schedule. 
This schedule will most likely range from two to six months, and will be designed to 
maximize the number of times a resident is exposed to the message. 

This ad campaign could be repeated annually during the five-year span of the public 
outreach campaign, but the message will need to be updated as the level of public 
understanding increases. 

Tracking/measuring effectiveness: 
While the media outlet will provide information on how much of the population was 
reached and how many times they were exposed to the message, this does not provide 
real data on whether the campaign influenced behavior change or improved public 
understanding of the issue. The most effective way to measure a shift in knowledge or 
behavior is a through the next countywide public survey . 

Activity 7-Spedkers Bureau 
Purpose: 
As in Activity 5, this activity takes advantage of existing community groups as an 
excellent avenue for educating residents. Many of these groups meet regularly and are 
open to guest speakers to discuss local issues. Educational materials should be 
distributed at these meetings to reinforce messages delivered. Residents who participate 
in these meetings are usually interested in the well being of their communities and want 
to do the right thing. 

Target audience: 
Any group in Orange County interested in hosting a speaker at a meeting. These groups 
include community organizations, neighborhood associations, schools, senior centers, 
houses of worship, community centers, and garden clubs . 
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Responsibilities of County: 
• Train a few staff members to make presentations to community groups. The 

presentation should focus on the key messages of the overall campaign, for maximum 
benefit. 

• Prepare a flyer promoting availability of speakers and distribute it when staffing 
booths at events. 

• Develop a list of community groups in Orange County and periodically contact them 
to schedule speakers. If a group does not have regular meetings or does not want a 
speaker, ask them to distribute your educational materials to their members or place 
an article in their newsletter. 

• Prepare drop-in newsletter articles and distribute upon request. 
• Make presentations as requested. 

Opportunities for cities to participate: 
• Provide the County with contact information for local community groups. 
• Notify the County of speakers available to represent your city. 
• Promote availability of County speakers when interacting with local community 

groups. 
• Refer requests for speakers to the County. 

Timeline for implementation: 
This is a continuing activity; presentations are made on an as-needed basis. Community 
groups should be contacted at least once a year to offer a speaker and distribute materials. 
The list of groups should be updated as needed. If an intensive outreach effort to 
promote speakers is planned, it should be built into the Master Timeline. 

Tracking/measuring effectiveness: 
Obviously, tracking the number of meetings attended and attendees at each meeting will 
provide a report of how many people have been directly reached. Tracking the quantity 
of outreach materials distributed is more difficult. Unless the materials are actually 
handed out by the speaker, they may not reach their intended recipients. Copies of 
newsletter articles are great proof that your message has reached a membership, as the 
majority of a group's members will read the newsletter. 

Activity 8-Schoo/ Outreach 
Purpose: 
We understand that the Stormwater Program is not currently interested in creating a 
school outreach program. However, it is inevitable that teachers will contact the 
Stormwater Program to request more information about stormwater education for their 
classes. To this end, we recommend that the Stormwater Program research existing 
educational programs (i.e. Project Wild, MWD, and other agencies) and materials 
available and make a list of contacts for these programs. This list can be distributed upon 
request, to make sure that any interest in teaching youth about the environment is 

• supported. 

Target audience: 
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Teachers in the Orange County seeking more information on environmental education 
opportunities. 

Responsibilities of County: 
• Research existing environmental education programs for primary and secondary 

school students. 
• Prepare a list of these programs (including program summaries). 
• Distribute this list to all cities and as requested. 

Opportunities for cities to participate: 
• Distribute the list of existing school education opportunities to local teachers. 

Timeline for implementation: 
This list will need to be updated annually and should be distributed upon request. 

Tracking/measuring effectiveness: 
Because this outreach is merely providing resources to ensure students have the 
opportunity to become environmentally responsible, there is no short-term measurable 
outcome associated with this activity. 

Activity 9-Partnerships with Internal County/city Agencies and Contractors 
Purpose: 
Many agencies within-and contractors to-the County and cities have regular contact 
witn the general public. These avenues provide an excellent opportunity to cost
effectively reach the public with stormwater pollution prevention messages. 

Target audience: 
The agencies within the County and cities that have contact with the general public. 
These agencies will provide a direct connection with the public, the indirect target. Also, 
contractors who provide a communications service to the County and cities (i.e. 
information technology specialists, utilities and cable providers). 

Responsibilities of County: 
• Identify County divisions that have regular contact with the public such as: 

~ animal services (license renewal and shelters); 
~ police (neighborhood watch groups); 
~ permitting offices (public counters); 
~ transportation (buses and bus shelters have advertising space); and , 
~ any environmental outreach program (recycling and composting). 

• Identify County contractors that provide communications services. 
• Determine what the County could bring to a relationship with each of these agencies, 

if applicable, (i.e. producing a display for each animal shelter that holds stormwater 
materials as well as animal services materials). 

• Contact each group, establish a relationship, and encourage them to place materials at 
public desks, to place an article in a public newsletter, to insert materials in mailings, 
or to invite speakers to make presentations at meetings, when applicable. When 
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working with a group that currently makes presentations to the public, encourage 
them to distribute stormwater education materials at the meetings. 

• Work with County contractors to negotiate opportunities to place stormwater 
pollution prevention messages. These opportunities may include PSA placement 
through cable providers, materials distribution through utilities' bill mailings, and 
Website design/support from information technology contractors. 

Opportunities for cities to participate: 
• Identify appropriate divisions in your city, establish relationships, and encourage 

them to distribute Stormwater Program materials or invite speakers from the 
Stormwater Program. 

• Incorporate communications benefits when negotiating with contractors such as 
communications providers. 

Timeline for implementation: 
This can be a continuing activity. If an intensive outreach effort is planned with any one 
division, it should be built into the Master Timeline. 

Tracking/measuring effectiveness: 
Because the partnerships will vary, it will be most effective to identify and document the 
benefits gained from each partnership as outreach that would not have been possible 
without a partnership . 

Activity 10-Participation in Events 
Purpose: 
Personal interaction with the public is a great way to communicate educational messages 
effectively, superior to mere distribution of materials at events. 

Events occur throughout Orange County and draw a significant percentage of the 
population. We recommend, whenever possible, focusing Stormwater Program 
participation in events that are "pollutant-specific" (i.e. dog walks, horse shows, auto 
shows, and garden shows). 

Because these types of events include many booths, all striving for the public's attentiqn, 
it is important to have eye-catching professional displays to draw residents to the booth. 
The City of Los Angeles has a quite effective nine-foot tall plywood cutout-the Storm 
Drain Pollution Monster-that a City employee created. The Monster towers over the 
booth, and attracts children to it. While children are having their picture taken with the 
monster, City staff has a great opportunity to discuss pollution prevention tips with 
parents. The City has also created a cardstock "frame" for the photo, which includes 
pollution prevention tips and the City's stormwater hotline number. 

Target audience: 
The general public. In addition, this activity may be focused to target residents most 
likely to engage in polluting behaviors (i.e. pet owners and home gardeners). 

Responsibilities of County: 
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• Ensure that the Stormwater Program has an eye-catching display for a booth . 
• Identify appropriate events throughout Orange County in which to participate. 
• Secure booth space at these events. 
• Staff booths at these events. 

Opportunities for cities to participate: 
• Inform the County of events in your city. 
• Provide staff to work with County representatives at events in your city. 
• Borrow the Stormwater Program's display (if available) for use at local events. 

Timeline for implementation: 
Public events occur throughout the year. We recommend selecting events in which to 
participate annually. This recurring planning will allow for adjustments based on 
successful participation in previous years. 

Tracking/measuring effectiveness: 
The number of people who visit the booth determines if the display ( and staff) is drawing 
people to the booth-and if the event itself was worth Stormwater Program participation. 

Discussions with the public will reveal anecdotal information including what the public 
knows about the issue and comments on the Storm water Program's program efforts to 
date. While this information is not necessarily specific to this outreach effort, event 
participation serves as an effective vehicle through which the Stormwater Program can 
also measure the effectiveness of the overall program. 

Activity 11-Radio Public Service Announcements 
Purpose: 
Radio public service announcements (PS As) are a low-cost avenue to reach large 
populations with an educational message. Radio PSAs are also a great opportunity for 
promoting public events. Most often, radio PSAs are submitted as text and either 
recorded by the station or read live. 

Target audience: 
The.general public. This outreach effort can be tailored by only distributing the PSA to 
stations with the listeners you are seeking. 

Responsibilities of County: 
• Determine applicable radio stations in the Orange County. 
• Contact target radio stations to determine if they accept PSA text and what lengths 

they prefer (10, 20, 30 and/or 60 seconds). 
• Prepare PSA text. (We recommend preparing at least one PSA for each length.) 
• Distribute PSA text to radio stations with an introduction to issue and Stormwater 

Program contact information . 
• Track PSA airtime, if available. 
• Present radio stations that aired the PSAs with Certificates of Commendation from 

the County's Board of Supervisors or an alternate County office. 
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Opportunities for cities to participate: 
• Encourage local radio stations to air radio PSAs. 

Timeline for implementation: 
Radio PSAs can be submitted (and resubmitted) often during this long-term campaign, 
but the text should be rewritten annually (or bi-annually) to reflect shifts in key messages. 
For distribution of general campaign messages, we recommend annual development of 
text for PSAs, and distribution to all stations that will accept them. We also encourage 
distribution of event-specific or seasonal stormwater messages, as applicable. 

Tracking/measuring effectiveness: 
Unlike purchasing radio time, submitting text for radio PSAs does not guarantee 
placement. If PSA text is read on the air, it is difficult to track on what stations and how 
often. These limits make measuring effectiveness very difficult. We recommend 
following up with public affairs directors at each station to ask if the PSA is being used 
and how often. The Stormwater Program may receive some informed answers, but most 
often the stations cannot provide that information because they are overwhelmed with 
PSAs. 

For this reason, we do not recommend using television PSAs. If the Stormwater Program 
currently has a 30- or 60-second television PSA produced, it is worthwhile to redistribute 
it annually to regional television stations. However, we do not feel it is cost-effective to 
invest in production of a television PSA because of the difficulty in tracking placement. 

Outreach Activities for Businesses 
Because most industries (other than mobile businesses) are similarly organized, it is 
possible to create a general approach for business outreach and apply it to most 
industries. Specific outreach activity recommendations for mobile businesses are 
included in Section VI. 
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Activity ]-Educational Materials 
Purpose: 
At this time, the Stormwater Program has not produced business-specific educational 
materials. Because the nature of the message and the behavior changes sought differ 
significantly from those for the general public, we strongly recommend production of 
business-specific materials. 

Although it is possible to use a general business brochure, it will not be very effective, as 
BMPs vary significantly from industry to industry. We recommend producing a series of 
outreach materials, similar in appearance, yet industry-specific. 

The audiences within a business ( owners, managers, and employees) require different 
levels of information to implement best management practices. To this end, it will be 
important for the Stormwater Program to address each audience in the outreach materials. 

We recommend creating a two-part educational handout, either two-sided or two separate 
pieces. One part, directed towards owners and managers, should include a description of 
the issue, the ordinance, and address motivators for complying (i.e. fines and customer 
appeal). This part could be similar, if not identical, for all industries if written in general 
language. The other part, for employees, should present the industry-specific best 
management practices graphically with a small amount of text ( elementary language), in 
applicable languages . 

When identifying BMPs to be included for each industry, the Stormwater Program must 
consider the cost of any required equipment, and the time required to implement that 
extra step. Both of these factors will influence the supervisors' and employees' 
willingness to add the pollution prevention measures to their operations. 

In addition, all materials should reference both the hotline and Website (as available) for 
more information regarding stormwater pollution, ordinance compliance, and BMP 
implementation. 

Target audience: 
Industries that may adversely affect stormwater quality. 

Responsibilities of County: 
• Determine and rank industries whose practice may affect storm water quality. The 

ranking should be influenced by the information collected in Activities 2 and 3 
regarding industries that will be reached through inspections, and existing business 
associations. (Additional discussion of target business selection is in Sectio~ IV.) 

• Work with a graphic designer to brainstorm a format for the two-part educational 
handout. 

• Prepare text for the overview/introductory section of the handout. 
• Work with a graphic designer to prepare a template for the industry specific BMP 

section of the handout. 
• Work with a graphic designer to create a formal mock-up of the two-part piece. 
• Conduct focus groups with employees to test the format and content of the BMP

specific piece. 
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• Conduct focus groups with owners and managers to test the format and content of 
both pieces. 

• Determine applicable BMPs for the top priority industries. 
• Work with a graphic designer to create illustrations for BMPs and to finish the two

part educational handout for the top priority industries. 
• Share final mock-up with cities and collect information regarding how many copies 

they would like. 
• Print the two-part handout for the top priority industries. (This is based on the 

assumption that the cities will not require city-specific versions.) 

Opportunities for cities to participate: 
• Determine number of copies, for each industry, that your city will be able to use and 

submit this number to the County. 

Timeline for implementation: 
This production should occur before outreach under Activities 2, 3, and 4. However, it 
will be important to include research from these activities in determining priority 
industries. As the Stormwater Program moves through the long-term strategy, it will 
most likely need to produce materials specific to additional industries. All materials 
should be reproduced as necessary. 

Tracking/measuring effectiveness: 
To ensure that these materials not only attract the attention of the intended audiences but 
also motivate them to implement BMPs, we strongly recommend using focus groups to 
test the intended format and content with applicable audiences. The focus groups should 
include a mix of representatives from the target industries. 

Tracking of distribution of these materials will occur under actual outreach activities. 

Activity 2-Business Association Outreach 
Purpose: 
Many of the larger industries have business/professional organizations and associations 
that serve their members. These associations usually have regular meetings for their 
members and most often distribute a regular newsletter with updates on changes in the 
industry. Partnering with regional chapters of these organizations to reach their members 
with stormwater pollution prevention messages is a cost-effective way to make contact 
with a large number of businesses in Orange County. 

Target audience: 
The membership of the business associations within Orange County that represent 
industries that may adversely affect stormwater quality. 

Responsibilities of County: 
• Identify the industries within Orange County that may affect stormwater quality; 
• Identify the business associations that represent those industries; 
• Prepare a drop-in newsletter article (with a version tailored for each industry) 

reviewing the issue, the ordinance, and applicable BMPs; 
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• • If necessary, train the general public speakers bureau to make technical presentations 
delivering BMP information; 

• Contact each applicable business association, determine what outreach avenues they 
have available (i.e. newsletter, regular meetings and annual workshops); and, 

• Subsequently pitch speakers and article placement to increase understanding of 
compliance requirements. 

Opportunities for cities to participate: 
• Provide the County with information on business association local chapters; and, 
• Refer requests from business associations for information or speakers to the County 

Timeline for implementation: 
If internal partnerships under Activity 3 are successful, the Stormwater Program should 
coordinate business association outreach with the inspection timelines. For example, if 
health inspectors will be visiting restaurants (and distributing materials) in May and June, 
focus attention on information dissemination through restaurant associations in May and 
June as well. 

Tracking/measuring effectiveness: 
Because this is a cost-effective outreach strategy, it will be beneficial to track the success 
of this activity by the number of partnerships established and the resulting educational · 
outreach conducted. In addition, request and keep on file copies of all newsletter articles 

• placed. 

• 

Activity 3-Partnerships with Internal County/city Agencies 
Purpose: 
Many agencies within the County and the cities have regular contact with businesses in 
Orange County. These avenues provide an excellent opportunity to reach these 
businesses with stormwater pollution prevention messages cost-effectively. 

Target audience: 
The agencies within the County and the cities that have contact with the business 
community. These agencies will provide a direct connection with the businesses in 
Orange County, the indirect target. 
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Responsibilities of County: 
• Identify County divisions that have regular contact with businesses in the county, 

such as: 
~ fire department (inspections); 
~ health department (inspections); and, 
~ permitting offices (public counters). 

• Determine what the County could bring to a relationship with each of these agencies, 
if applicable (i.e. promoting the health department's hotline on stormwater 
educational materials for businesses). 

• Contact each office, establish a relationship with them, and encourage them to place 
materials at public counters and distribute materi~ls during site inspections. If 
applicable, ask them to include a couple of stormwater pollution prevention tips as 
they conduct each site inspection (i.e. including proper procedures for cleaning floor 
mats when visiting restaurants). 

Opportunities for cities to participate: 
• Identify appropriate divisions at the city level, establish relationships, and encourage 

them to distribute County materials or place them at public counters. 

Timeline for implementation: 
This can be a continuing activity. If an intensive outreach effort is planned with any one 
division, it should be built into the Master Timeline . 

Tracking/measuring effectiveness: 
Because the partnerships will vary, it will be most effective to identify and track the 
benefits gained from each partnership as outreach that would not have been possible 
without a partnership. 

Activity 4-Hotline 
Purpose: 
Like educational handouts, a Stormwater Program hotline will support most outreach 
efforts under this campaign by providing businesses with a resource for requesting more 
information or reporting a polluting activity. 

Target audience: 
Any business owner, manager, or employee exposed to any other educational activity in 
this campaign. 

Responsibilities of County: 
• Establish and maintain a hotline for requests and reports from businesses. 
• Respond to requests and reports promptly . 
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Opportunities for cities to participate: 
• Include the Stormwater Program's hotline number on all outreach materials, unless 

your city has an efficient hotline in place. 

Timeline for implementation: 
This is a continuing activity because this mechanism will support all outreach activities. 

Tracking/measuring effectiveness: 
We assume that all calls to the hotline are currently being logged. Because promotion of 
the hotline will occur in most outreach activities/materials, it will be important for the 
Stormwater Program to periodically review/chart the number of calls coming in to the 
hotline to measure the increased public use over the course of the campaign. 

In addition, if the Stormwater Program plans an outreach activity to specifically increase 
the number of incident reports to the hotline, the number of calls coming in to the hotline 
during that period should be evaluated against the number of calls received during the 
same time period in previous years. 

Activity 5-Website 
Purpose: 
A Website will also support outreach activities by serving as a resource through which 
business representatives can obtain additional information and report polluting behavior 
(via e-mail). In addition, with the dramatically increasing use of the Internet as an 
informational resource, a Website can function as a stand-alone outreach "activity." 

Target audience: 
Business owners, managers, and employees exposed to the Stormwater Program's public 
education campaign through an outreach activity or who seek more information on 
stormwater pollution prevention. 

Responsibilities of County: 
• Select a host for the Storm water Program's Website. 
• Prepare text for the site. 
• Work with a site designer to create the site and include the text. 
• Register the site and all associated keywords with all search engines. 
• Conduct outreach to related groups/organizations to place links to all associated 

Websites. 
• Update messages and time-sensitive information as necessary. 

Opportunities for cities to participate: 
• Provide a link to the Stormwater Program's Website on your city's Website . 
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Timeline for implementation: 
Because of the increasing dependence on the Internet for information, we recommend 
creating this site as soon as possible. 

Tracking/measuring effectiveness: 
Hits should be easy to track. We recommend that the Stormwater Program track/chart 
the number of hits over time and attempt to link any spike in the chart with the outreach 
activity responsible. 

Selecting Outreach Activities to Implement First 
The activities described above each include the types of applications that are appropriate. 
Although PSE recommends that the Stormwater Program create a master timeline for 
implementation of all outreach activities, we understand that the Stormwater Program is 
eager to begin outreach. PSE also recognizes that some of the activities described above 
incur higher costs and/or require specific audience profile research to be cost effective 
(i.e. Mass Media Advertising). 

To that end, PSE has identified the activities that will be most cost-effective to implement 
first. For reaching the General Public, we strongly recommend development of simple 
outreach materials (Activity 1) and distribution through existing avenues (Activities 5, 7, 
and 9). For reaching Businesses we recommend development of business-specific 
materials (Activity 1) and distribution through internal County/city agencies (Activity 3) . 
As mentioned many times in this document, any outreach materials and messages will be 
most effective if the Storm water Program first conducts a survey to gauge the current 
level of knowledge and motivators for behavior change. 

Using Consultants to Develop and Implement the Outreach Campaign 
Much of this document has stressed the importance of creating and delivering a unified 
outreach campaign that uses a set of messages, timelines, activities, and materials that 
work together synergistically to achieve a profound shift in public awareness and 
behavior-in the most cost-effective manner. Since it will take meticulous planning and 
oversight to ensure that each element of the campaign moves forward as part of the whole 
"package," PSE recommends that the Stormwater Program carefully consider the strategy 
it will employ to achieve the objectives of such expanded public outreach efforts. 

As the lead entity in charge of public education under the Stormwater Program, the 
County of Orange will be responsible for providing the staff to administer and manage 
this campaign. To help the Stormwater Program better understand how consultants may 
be utilized to support the County in its efforts, PSE has prepared two scenarios. PSE is 
not in a position to recommend which scenario is best for the Stormwater Program's 
outreach campaign. However, we have provided a review of some advantages and 
disadvantages associated with the two possible scenarios. 

• Scenario A 
Scenario A involves hiring !!!!£ consultant firm, with subcontractors, to manage the 
Stormwater Program's outreach campaign elements. This scenario will require creation 
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• of a fairly specific scope of work-which can be derived from the information in this 
document-for ease of tracking the consultant's progress. Scenario A will also require 
the County of Orange to dedicate Yi a staff person to monitor the efforts of the consultant, 
administer the contract, and track the participation of the cities in this outreach campaign. 

Advantages 
• The Stormwater Program will only need to manage one contractor. 
• In the RFP process, the consultants that submit proposals ( and proposed budgets) will 

help determine the budgetary needs of the campaign-which may also provide 
clarification of funding necessary from the Stormwater Program. 

• With one contractor and a fixed budget amount, costs are much easier to control. 
• The County of Orange will not have to overcome a contract/project management 

learning curve for a dedicated staff person. 

Disadvantages 
• The administration of this scenario is more expensive because the Stormwater 

Program will be paying the consultant to coordinate work among sub-consultants 
rather than a County staff person to manage a number of contracts. 

• The Stormwater Program will be responsible for preparing and issuing an RFP for 
this work-and evaluating the responses it receives-and this process can be time 
consummg. 

• The Stormwater Program will be under pressure to select the "right" consultant team, 
• as only one team will be selected. 

• 

ScenarioB 
Scenario B involves hiring a number of consultants-through a number of contracts-to 
implement individual elements of the Stormwater Program's outreach campaign. 
Scenario B would require Orange County to dedicate one full-time staff person in 
addition to the Yi time staff person, as this scenario requires supervision of several 
contracts and coordination of the program as a whole. 

Advantages 
• Stormwater Program can solicit the lowest cost alternative per element. 
• Close supervision of many contractors allows the Stormwater Program to have 

maximum control over consultants and the work product (assuming each scope of 
work is very specifically defined). 

Disadvantages 
• Because of the number of separate contracts to develop and implement elements of 

the program, it may be difficult to achieve an overall unified campaign without 
extraordinary staff management. This may also result in overlap of contact with the 
public and Orange County residential and business representatives. 

• The dedicated County of Orange staff person would need to have previous consultant 
management experience in public relations ( or absorb the learning curve). 

• Multiple contracts do not provide great cost controls for the entire stormwater 
program, so this scenario may result in a higher overall campaign cost. 
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• • The County of Orange will need to de~icate one additional staff person . 

• 
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V. Mobile Industry Outreach 

Overview 
While serving their customers, mobile businesses generate a variety of pollutants that 
enter our waterways via the storm drain system. These pollutants include waste water 
that carries automobile fluids, cleaning fluids, pesticides, herbicides, street litter, and 
other harmful substances; green waste from landscaping; paint chips, bits of concrete and 
dirt from repairs; food grease and waste from restaurant clean-up, etc. 

Many businesses are aware of these problems but need to be educated on viable, time
and cost-effective solutions to reduce and control runoff. The Stormwater Program is 
currently evaluating how to prepare an outreach effort to inform mobile businesses of the 
Best Management Practices (BMPs) that will enable them to deliver their services with 
minimal additional effort and in a way that meets legal requirements for environmental 
protection. 

However, the Stormwater Program faces significant challenges to the goal of reaching 
mobile businesses and gaining their compliance with the BMPs. These challenges 
include the diversity of mobile businesses; the variety of sizes and resources of 
companies doing the same work (which can range from large, licensed organizations to 
unregistered, seasonal, one-person operations); the transient nature of these operations; 
diverse educational backgrounds; and cultural differences of business owners and their 
staffs (many of whom do not speak English). 

Because customers of these businesses share in the liability for storm water pollution that 
originates on their property-and because many business owners will be difficult to 
reach-the Stormwater Program needs to focus its outreach efforts on customers as well 
as mobile business operators. The Stormwater Program can also call upon manufacturers 
and distributors of supplies to help inform business owners about the BMPs and legal 
requirements. 

While the possibility of enforcement and the mandatory fines for polluting must be made 
clear, PSE recommends that the Stormwater Program develop a campaign strategy that 
emphasizes incentives rather than the threat of penalties for non-compliance. 

The following are PSE's specific recommendations for developing an educational 
outreach program for mobile businesses. 

Target Audience(s) 
Mobile businesses provide the following services: 

• Surface cleaning-including steam cleaners and pressure washers who clean 
sidewalks, plazas, parking areas, driveways, drive-throughs and building surfaces; 

• Janitorial clean-up; 
• Auto detailing/washing-which ranges from nationwide companies with fleet 

contracts to one-person operations operating out of a truck with a hose and bucket; 
• Auto repair and oil changing; 
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• Carpet cleaning; 
• Window washing; 
• Pool cleaning and maintenance-which involves draining pool water into sewage 

systems or storm drains; 
• Food catering; 
• Sand blasting; 
• Pet grooming; 
• Commercial landscape maintenance and residential gardening; 
• Restaurant floor mat cleaning; and 
• Pavement cutting for utilities. 

Based on the types of water pollution complaints received, at this time the Storm water 
Program is interested in concentrating its outreach efforts on businesses that provide 
surface cleaning, pool cleaning and maintenance, and construction services. Over time, 
the Stormwater Program may target each mobile industry with educational outreach. 

For most of the mobile industries listed above, the Stormwater Program can develop a 
database of established businesses by using trade association membership lists, local 
chambers of commerce, business listings in the local Yellow Pages, and customer 
surveys. For example, in addition to local listings, businesses in the construction industry 
can be reached by obtaining a list from the Southern California Contractors Association 
of the contractors conducting business in Orange County . 

The Storm water Program may also seek partnerships with vendors/retailers that supply 
equipment and products to these businesses. The terms of this partnership may include 
positive publicity from the Stormwater Program for those organizations that provide 
environmentally friendly products and that distribute the Stormwater Program's BMP 
materials to their customers. 

But many businesses-such as mobile auto detailers and pool cleaners-are not well 
established, are not members of a business organization, and can obtain supplies at a wide 
variety of outlets. In fact, many of them can be considered "fly-by-night" operations 
because they are small and transient and may not survive long in a competitive market. 
Since such businesses do not use normal channels of advertising, it will take a more 
creative strategy to reach them with the BMP information. These smaller start-up 
businesses are most easily held accountable by educating the customers so that they do 
not permit polluting practices to occur on their property. 

When targeting the mobile auto detailers that service downtown Los Angeles, the City of 
Los Angeles contacted all property and parking lot owners and managers with ordinance 
compliance information and materials for them to distribute to the detailers that operate 
on their property. For targeting the mobile pool cleaners, we recommend that the 
Stormwater Program undertake an intensive outreach in those neighborhoods where 
residents are most likely to have pools . 

This outreach should include handout materials that residents can give to the service 
provider outlining the BMPs that the residents expect the provider to implement. In 
addition, the Storm water Program can furnish a guide that informs residents of the 
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practices they should look for as the business representative conducts the service. The 
Stormwater Program may also wish to provide residents with a BMP checklist that they 
can return to the Stormwater Program after the service has been performed to indicate 
that compliance was achieved. Suggestions for these materials are discussed in detail in 
the incentive-based outreach program section below. 

Involving Business Owners in the Development of the Program 
As discussed in Section III, PSE recommends that the Stormwater Program conduct one
on-one telephone interviews--or focus groups-to develop the most accessible outreach 
materials and the most effective incentives for implementing the BMPs. The Stormwater 
Program can solicit comment on program elements from representative business owners, 
as well as from the manufacturers and suppliers of environmentally friendly equipment 
and supplies. By so doing, the Stormwater Program will gain a better understanding of 
industry-specific activities, potential pollutants, and the best ways to communicate the 
BMPs. 

Armed with this knowledge, the Stormwater Program will then be able to: 

• Develop a workable set of BMPs for each industry; 
• Tailor the program to achieve optimal participation; 
• Gain greater industry buy-in, since it will be an industry-developed program; and, 
• Achieve the greatest possible reduction in stormwater pollution from the mobile 

business industry . 

An Incentive-Based Outreach Program 
The growing public awareness of pollution-related problems means that many customers 
now choose to patronize businesses that are perceived as operating in ways that do not 
harm the environment. The Stormwater Program can capitalize on this trend by creating 
a program that offers free publicity, thus greater visibility, to companies that employ the 
BMPs in all of their operations. The Stormwater Program can provide these businesses 
with publicity by including compliant businesses on a list provided through the 
Stormwater Program hotline, promoting outstanding businesses through the news media, 
and distributing marketing materials to businesses that adopt the BMPs. These incentives 
are described in more detail below. 

This publicity will then enable customers to select businesses that protect them from 
liability at the same time that they protect the environment. Compliant businesses may 
thereby gain a wider customer base, while those that do not adopt the BMPs could fall 
out of favor--even if they offer their services at a cheaper rate-since they put their 
customers at risk of expensive fines. 

Through the use of rewards for compliance, the Stormwater Program can indicate to 
mobile business owners that it is seeking to work in partnership with them rather than to 
impose additional, burdensome regulations that tax their resources. And since 
compliance with the BMPs may require that business owners adopt new, less convenient 
measures, purchase additional materials, and train their employees in new practices
these businesses deserve to be recognized and rewarded in ways that will help them 
prosper and will reinforce their allegiance to the program. 
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Incentive-based stormwater education programs for businesses are being implemented 
throughout California. The Bay Area Stormwater Management Agencies Association in 
Northern California has implemented such a program for surface cleaners. The City of 
Sacramento has implemented a similar program to reach carpet cleaners. The City of Los 
Angeles is in the midst of distributing BMP materials to mobile auto detailers and their 
customers. 

Possible incentives for businesses to participate in the Stormwater Program's mobile 
business outreach program include: 

• Stormwater Program certification-acquired through participation in a Stormwater 
Program-sponsored workshop (in person, via the World Wide Web or through direct 
mail). This type of program requires consistent follow-up/maintenance; 

• Bumper stickers, truck stickers, and promotional materials that advertise compliance; 
• Inclusion on printed and electronic lists of businesses that employ the BMPs; 
• Mention in news releases, media advisories, and Stormwater Program newsletters; 
• A camera-ready program logo that can be used on business letterhead and 

promotional material to indicate that the business operates in an environmentally 
friendly manner; 

• Stormwater Program-prepared materials indicating compliance (with space for 
individual business identification) for distribution to customers after a service is 
rendered; and, 

• Formal recognition by the County of Orange Board of Supervisors and/or city 
councils. 

The Stormwater Program may seek to collaborate with other agencies in the County and 
cities that share similar goals in order to pool resources and reach the largest possible 
audiences. For instance, carpet cleaners that use the BMPs can be listed in a mailer that 
accompanies utility bills. In addition, the County and cities can include a requirement for 
use of designated BMPs when contracting with mobile businesses for these services. 

Creating Attractive, Accessible and Memorable Outreach Material 
By surveying the outreach materials developed for mobile business owners by other 
municipalities, the Stormwater Program can get a head start on creating its own materials. 
As stated, the use of focus groups can also help in the development of a memorable 
theme and attractive identity for the Stormwater Program's program. 

By using a uniform look and recognizable identity, the Stormwater Program will be able 
to build public awareness of the program and will demonstrate its commitment to this 
program. The name/theme can be used on all program materials, including fact sheets, 
brochures, decals, news releases and certificates. 

The outreach material should employ colorful graphics and very simple grammar (in 
• appropriate languages) to explain, in general: 

~-

• The problem of storm drain pollution; 
• The benefits and requirements of the urban runoff pollution control ordinance; 
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• Reference to the potential economic benefits of participation; and, 
• How-to information for implementing recommended industry BMPs. 

For industry-specific BMP delivery, a separate fact sheet/brochure should be prepared for 
each industry to avoid confusion. Rewards for business compliance with the BMPs, and 
for customer participation in the monitoring process, should be explained in the materials 
directed toward these two groups. 

PS Enterprises suggests that the Stormwater Program begin with an introductory mailing 
to owners of each of the mobile businesses consisting of a short sales-pitch with a "Yes, I 
want to learn more ... " call, fax, e-mail or mail-in response card. This mailing will help 
verify the data in the mailing list. 

In the second direct-mail packet, sent to businesses that return the response card (or the 
Stormwater Program can elect to do this as the initial mailing), the Stormwater Program 
should include a personalized cover (form) letter that thanks the respondent for their 
interest in protecting the environment. 

The packet can contain the following material for the businesses and their customers: 
• Fact Sheets on the legal requirements for the protection of the environment; 
• A sheet outlining the recommended BMPs; 
• A sample Pollution Prevention Voucher for the businesses to use; 
• A sample Postcard for customers to complete and return to the Stormwater Program; 

and, 
• The description of incentives for compliance. 

Supporting and Monitoring BMP Compliance 
Just as the outreach program needs to educate and inspire both business owners and their 
customers, the Stormwater Program's follow-up activities to monitor and ensure 
compliance with the BMPs can also be focused on both groups. 

Businesses will need help understanding how to implement the BMPs in a cost-effective 
manner. The Stormwater Program can address this need by providing (through its 
hotline) knowledgeable staff members to answer questions and address the concerns of 
business owners. This will also provide the opportunity for the Stormwater Program to 
learn from these business owners how their customers are responding to the program. 

In addition, the Stormwater Program can provide businesses with a Pollution Prevention 
Voucher as part of its outreach materials. These vouchers can be completed by business 
employees to indicate the type of surface cleaned, the cleaning method used, and the way 
in which waste water was disposed. Customers should be asked to sign the voucher to 
verify its accuracy. A copy of the voucher can then be given to the customer and a 
second retained by the business to show inspectors. 

As previously mentioned, customers can also help provide verification of a company's 
adherence to the BMPs through a simple, prepaid response card that asks them to "check 
the box" to indicate which practices the business employed in the course of performing 
its service. The Stormwater Program can supply business owners with this form-to be 
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mailed in by customers-along with the other printed material that it produces. To 
encourage use of this form, the Stormwater Program can: 

• Award those businesses that generate the greatest number of favorable responses with 
more favorable placement on the promotional material that the Stormwater Program 
produces. 

• Encourage customers to send in the form by letting them know they will receive 
stormwater magnets, stickers, and other "goodies" in return for their postcard. 

These strategies will enable the Stormwater Program to motivate business owners to 
provide this educational survey to their clients. The customer response cards will then 
make it possible for the Stormwater Program to track the effectiveness of this activity and 
monitor business practices by calling customers at random to verify the validity of their 
response. 

The Storm water Program can also measure the program's effectiveness by tracking the 
number of reports of violations to the Stormwater Program hotline, as well as the number 
and nature of calls that ask questions or express concerns. 

Conclusion 
PS Enterprises recommends that the Stormwater Program create a positive, pollution 
prevention program that focuses on the carrot rather than the stick. The Stormwater 
Program can do this by offering incentives that make program participation beneficial to 
mobile businesses by publicly recognizing them for their active implementation of the 
BMPs. The Stormwater Program can coordinate its business recognition program with 
local chapters of business associations. It can also inform the public about compliant 
businesses by making lists available through the Stormwater Program hotline and 
promoting the availability of the lists. 

PSE further recommends that the Stormwater Program invites representatives of each of 
the mobile businesses-plus their suppliers and customers-to participate in the process 
of developing and publicizing outreach materials. This will assure the creation of the 
most accessible and persuasive program materials and will gain early "buy-in" for the 

. program from these groups. 

In addition, business participants can inform the Stormwater Program of appropriate 
newsletters, associations, and other outlets through which to promote the program and 
can also supply the Stormwater Program with feedback as the program progresses. 
Residents who participate in the design of the program-and who fully understand the 
importance of the BMPs to the preservation of the local environment-may help the 
Stormwater Program spread the word through schools, churches, and neighborhood 
associations. Happy customers will also provide invaluable word-of-mouth advertising 
for those mobile businesses that perform their services in environmentally responsible 
ways . 
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1.0 INTRODUCTION 

Orange County's NPDES Stormwater Permits require preparation of an environmental 
performance report to address public agency facilities and/or activities not currently required to 
obtain coverage under the State's general stormwater permits. 

The Co-Permittees approach to this requirement has been to develop an environmental 
performance reporting program using elements of ISO 14000 standards for the development and 
implementation of environmental management systems. 

This environmental performance reporting program requires facility managers to: 

1. Determine which activities are the most significant contributors to stormwater 
pollution, and; 

2. Identify the actions that will be taken to control the discharge of pollutants. 

This program is thus fundamentally different from prior stormwater permit compliance initiatives 
in that it relies on a process of "internal" rather "external" review for the determination of both the 
significance of issues and the appropriate means of addressing them . 

The scope of the environmental reporting program was determined by a questionnaire survey with 
an initial emphasis on vehicle and equipment maintenance, waste handling and storage activities, 
and hazardous material handling and storage activities. The findings of this initial investigation 
are presented in Tables 1 and 2. 

The development of the environmental performance reporting program is discussed in Sections 
2.0 through 5.0. The procedure for facility managers to review their activities for possible 
stormwater quality issues is presented in Appendix 1. 

2.0 REGULATORY REQUIREMENT 

Provision 18 in each of the Orange County Municipal NPDES Stormwater Permits (NPDES 
Permit No. CASOI08740 and NPDES Permit No. CAS618030) requires that: 

"The permittees shall prepare an Environmental Performance Report as stated in the 
amended Drainage Area Management Plan (DAMP), to address public agency facilities 
and activities not currently required to obtain coverage under the State's general 
stormwater permits. 

This report may include a pollution prevention strategy to ensure that the public agency 
facilities and/or activities that are currently not required to obtain coverage under the 
State's general stormwater permits are not sources of pollutants into waters of the U.S. 
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A report shall be submitted to the Executive Officer of the Regional Board by July 31, 
1997, identifying the extent of the investigations and all the findings of the Environmental 
Performance Report as it pertains to stormwater quality. 

Thereafter, the permittees shall include in the annual report for each year the actions taken 
by the permittees to eliminate discharges of pollutants to waters of the U.S., identified by 
the permittees at public agency facilities." 

This permit requirement reflects an intent in the 1994 Report of Waste Discharge to move the 
examination of municipal facility operations from the DAMP's single emphasis on regulatory 
compliance to a broader consideration of environmental impacts, particularly stormwater pollutant 
source reduction and pollution prevention (Report of Waste Discharge, p.6-8). 

3.0 BACKGROUND TO APPROACH 

Since 1993, the International Organization for Standardization (ISO), a worldwide federation of 
approximately 90 standards setting bodies, has been crafting a series of voluntary standards for 
business and industry that provide a framework for integrating environmental improvement with 
economic growth. This framework also offers the Co-Permittees a means of similarly integrating 
the defining issues of the DAMP (Namely, (1) limited availability of resources, (2) a need to 
proceed in a measured, deliberate way to obtain the maximum benefit for the resources expended, 
and (3) to have a priority system to assure that identified water quality problems receive the 
available resources and attention), into the regulatory requirement to address the water quality 
issues associated with the industrial-type activities that occur at municipal facilities. 

3.1 ISO 14000 

The development of the ISO 14000 standards represents an international response to ( 1) the 
recognition that organizations are increasingly interested in achieving and demonstrating sound 
environmental performance as a means of dealing with increasingly stringent legislation, (2) the 
development of economic and other measures to foster environmental protection, and (3) a 
general growth of concern about protection of the environment. 

ISO l 4000's voluntary standards define a framework for establishing, documenting, implementing, 
and maintaining an effective environmental management system. The benefits of ISO l 4000's 
environmental management system approach have been identified as: 

1. 
2. 
3. 
4. 
5 . 
6. 

Regulatory compliance; 
Assuring public of commitment to demonstrable environmental management; 
Maintaining good public relations; 
Obtaining insurance at reasonable rates; 
Improving cost control; 
Reducing incidents that result in liability; 
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7. 
8. 
9. 

Conserving inputs of energy and materials; 
Facilitating the receipt of permits and regulatory authorizations; and 
Improving regulatory/advocacy group relations. 

Although ISO 14000 provides ultimately for certification of adherence to ISO 14000 standards, it 
is not the intent of the Co-Permittees to obtain such certification for municipal facilities. 
Nonetheless, IS014000 incorporates elements that have obvious applicability to the Co
Permittees' requirement to prepare an Environmental Performance Report. 

4.0 ENVIRONMENTAL MANAGEMENT SYSTEM (EMS) APPROACH 

An environmental management system is defined as the organizational structure, responsibilities, 
practices, procedures, processes, and resources for implementing and maintaining environmental 
management. 

The goal in implementing an EMS is improved environmental performance while recognizing the 
economic and other circumstances of the organization. At a minimum development and 
implementation of the EMS should serve to: 

* 

* 

* 

* 

* 

* 

Identify environmental issues and significant environmental impacts, 

Identify relevant legislative and regulatory requirements, 

Identify priorities, appropriate environmental objectives and targets, 

Establish a structured process to achieve objectives and meet targets, 

Facilitate review of program implementation for continuous improvement, and 

Provide for adaptation to changing circumstances 

According to ISO 14000, the major elements of an EMS are: 

Policy -

Planning-

Policy commitment to environmental performance to establish it as a core 
component of organizational activities; 

A process of reviewing environmental aspects, determining the scope of the 
environmental performance evaluation process, establishing the source and 
extent of necessary management information, determining the scope of 
participation, setting objectives and targets, and selecting and validating 
environmental performance indicators; 
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Implementation - Identifying resources, establishing accountability and responsibility, 
providing necessary knowledge, skills, and training, facilitating 
communication and reporting, and identifying appropriate means of 
achieving; 

Measurement - Collecting and analyzing data, aggregating and assessing information, and 
evaluating performance; and 

Review - Improving the environmental performance evaluation process, using 
environmental performance evaluation to improve the environmental 
management system, and ultimately improving the organization's 
environmental performance. 

4.1 Policy 

The Report of Waste Discharge (1994) recognizes that the Co-Permittees intend to operate their 
municipal facilities in a manner that sets an example to industry with regard environmental 
protection. 

4.2 Planning 

Planning is the process of: 

1. Determining the scope of the evaluation process; 
2. Reviewing environmental issues; 
3. Preparing program documentation; 
4. Identifying the participating facilities; 
5. Setting objectives; and 
6. Validating and reporting environmental performance. 

4.2.1 Scope oflmpact Evaluation Process 

The permits require the Co-Permittees to report on an annual basis the actions taken to eliminate 
the discharge of pollutants from public agency facilities. The focus of the environmental 
performance reporting is thus on activities that occur within municipal facilities. The activities 
that municipalities conduct related to construction and maintenance of the urban infrastructure are 
addressed in the Drainage Area Management Plan (DAMP). 

4.2.2 Environmental Issue Review 

The discharge of pollutants to surface waters is one of a range of environmental impacts that may 
be associated with an activity. Other impacts may include resource utilization, atmospheric 
emissions, and discharges to groundwater. Since the impetus for this environmental performance 
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report initiative is NPDES Permit compliance, the initial focus is surface water quality protection. 
Nonetheless, the program provides for consideration of economic factors and community relations 
and may further broaden in scope if the utility of applying ISOI4000 principles to municipal 
facility activities is demonstrated. 

ISO 14000 recommends a three step process for identifying environmental issues and evaluating 
environmental impacts: 

Step 1 

Step 2 

Step 3 

Selection of activities large enough for meaningful examination; 

Identification of environmental issues; and 

Determination of potentially significant impacts. 

The objectives of the stormwater program are the elimination of non-stormwater discharges and 
the reduction of pollutants in stormwater. Step 1 was thus the identification of types of activities 
that may present potentially significant issues with respect to surface water quality and NPDES 
permit compliance at municipal facilities. Three types of activity were identified: 

Vehicle and Equipment maintenance 

Hazardous Waste Storage & Handling 

Hazardous Materials Storage and Handling 

Environmental issues are those elements of a facility's activities which are likely to interact with 
the environment. Step 2 involved preliminary identification of a number of issues for each 
activity. The selected issues reflect the priorities of the stormwater program, specifically: 

ACTIVITY 

Vehicle & Equipment Maintenance -

Waste & Storage Handling 

Hazardous Materials Storage 
&Handling 

Performance Reports? /28/97 
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ISSUE 

Large Spills 
Small Spills 
Washwater Discharges 

Large Spills 
Leaks 
Waste Storage/Runoff Contamination 

Leaks 
Spills 
Materials Storage/Runoff Contamination 
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Environmental impacts are any changes to the environment wholly or partially resulting from a 
facility's activities. However, existing structural and non-structural management practices may 
ensure that, at an individual facility, an environmental issue does not represent a significant 
environmental impact. Step 3, the process for making this determination of significance, will be 
conducted at the facility using a methodology for assessing impact significance on a location-by
location basis. 

The methodology (Appendix I - Form I) requires a facility inspection and systematic 
consideration of each environmental issue. This consideration involves identification of source 
areas and an evaluation of source control practices ( structural and non-structural) and any 
treatment controls. The methodology also provides for consideration of economic factors and 
community relations benefits. The methodology is completed by a determination as to whether an 
issue represents a significant environmental impact. 

4.2.3 Program Documentation 

The documentation for the environmental performance reporting program comprises three 
volumes: (1) A discussion of program development and schedule for its implementation; (2) 
Reporting forms and instructions for completion of the forms (Appendix I); and (3) A BMP 
reference document (Appendix 2). 

The environmental performance reporting program and its documentation program were 
prepared by County and consultant staff under the aegis of a Co-Permittee workgroup. The 
reporting forms (Appendix I) will be completed by Co-Permittee staff 

4.2.4 Participating Facilities 

The specific facilities to be addressed in the environmental performance reporting program were 
identified through a questionnaire survey. The results of this survey are summarized in Table I 
and Table 2 (A complete listing of the facilities is provided in Appendix 3). 

The initial inventory included as a candidate "activity," offices serving more than 25 employees. 
In subsequent review of the program, the decision was made that industrial type activities should · 
be considered a program priority. Consequently the initial program focus is on the three activities 
identified in Section 4.2.2. 

4.2.5 Setting Objectives 

Objectives define the long term results a facility/organization intends to achieve. Objectives will 
be set by Co-Permittee facility personnel as an outcome of the process of evaluating and 
identifying those issues that represent significant environmental impacts. 

The process of objective setting is addressed in Appendix 1 - Form 2. Each facility will use Form 
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2 to list up to five significant environmental impacts that have been identified in the course of 
reviewing the issues associated with the target activities 

Form 2 requires that for each significant environmental impact that is identified, an objective be 
established regarding mitigation of the impact. Further, that the actions to be taken to achieve the 
objective, the responsible party for effecting the actions, and the anticipated time frame for task 
completion also be identified. 

It is not the intention of the program to address all areas of activity simultaneously. Instead the 
program requires an annual prioritization of the 5 most significant environmental impacts at each 
facility. Thus, irrespective of either the number of target activities or the number of significant 
environmental impacts at an individual facility, each facility will identify a maximum of five 
impacts to be addressed. 

4.2.6 Environmental Performance Reporting 

The permits require the Co-Permittees to report the findings of an initial investigation by July 31, 
1997, and thereafter report annually, commencing November 15, 1997, the actions taken by the 
Co-Permittees to eliminate discharges of pollutants identified at public facilities. 

The annual reporting of actions to eliminate pollutant discharges will initially involve compilation 
and submittal of the information compiled on Form 2 for each facility where significant 
environmental impacts have been identified by facility staff. 

4.3 Implementation 

This compliance initiative differs significantly from prior permit compliance program initiatives in 
that it is not prescriptive. Consistent with the ISO 14000 approach, the responsibility for 
determining the significance of an environmental impact rests with individual Co-Permittee facility 
staff. 

The schedule for program implementation is: 

July 31, 1997 Submittal of Proposed Program & Initial 
Investigation to RWQCB 

Responsibility 

County Staff 

August, 1997 

September, 1997 

Distribution of Appendix 1 to Co-Permittee County Staff 

Co-Permittee Training on Appendix 1 County Staff 
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October, 1997 Co-Permittee Completion of Forms Co-Permittee Staff 

November 15, 1997 Submittal of Completed Form 2s to County Staff 
RWQCB as part of Annual Status Report 

October, 1998 Environmental performance review & Co-Permittee Staff 
preparation of revised Form 2s 

November 15, 1998 Submittal of revised Form 2s to County Staff 
RWQCB as part of Annual Status Report 

4.4 l\feasurernent 

The collection , analysis, and assessment of data to evaluate performance will occur annually prior 
to the submittal of the Annual Status Report. 

4.5 Review 

Central to the ISO 14000 approach is the concept of continual improvement, specifically, a 
process of enhancing the environmental management system with the purpose of achieving 
improvements in overall environmental performance, not necessarily in all areas of activity 
simultaneously. In the context of the environmental performance reporting program for municipal 
facilities, the annual evaluation of both environmental issues and progress toward attainment of 
specified objectives will ensure an evolution and improvement of environmental performance. 

5.0 SUl\fl\fARY OF APPROACH 

In March, 1995, President Clinton and Vice-President Gore issued a "Reinventing Environmental 
Protection" agenda. In a recent reaffirmation ofits commitment to that agenda (February 27, 
1997), the USEP A Administrator noted that the real power of reinvention lay in incorporating 
reinvention principles into the way business is done, including the use of using performance based 
approaches and new approaches to achieving compliance. The Co-Permittees consider the 
environmental performance approach to addressing pollutant discharges associated with activities 
at municipal facilities to be consistent with the national environmental protection agenda . 
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Co-Permlttee Corporate Community 

Yard Center• 

Anaheim 1 

Brea 1 1 

Buena Park 1 

Costa Mesa 2 3 

Cvoress 1 1 

Dana Point 1 

Fountain Valley 1 

Fullerton 3 6 

Garden Grove 2 

Huntinaton Beach 2 7 

Irvine 1 6 

Laguna Beach 1 1 

Laauna Hills 

Laauna Niauel 

La Habra 8 

Lake Forest 

La Palma 1 

Los Alamitos 1 

Mission Vieio 7 

Newoort Beach 2 1 

Oranae 1 

Placentia 1 

San Clemente 1 5 

San Juan Capistrano 1 

Santa Ana 

Seal Beach 1 3 

Stanton 1 

Tustin 1 2 

Villa Park 1 

Westminster 1 

Yorba Linda 1 2 

County of Orange 4 5 

• 

Office 

BuUdlng 

3 

1 

1 

3 

2 

1 

1 

1 

2 

3 

1 

1 

1 

3 

2 

1 

2 

1 

1 

3 

1 

2 

1 

1 

1 

1 

1 

70 

Table 1 

Environmental Performance Report 
Municipal Facilities Inventory: Types of Facilities 

Ty1:,es of Facllltles 
Water Parks Police Fire Golf 

Facility Dept Station Course 

11 10 10 2 

3 1 

1 1 3 

4 2 6 1 

1 

12 1 2 

16 16 1 6 

17 20 1 7 1 

1 3 6 

4 

3 

1 

1 1 3 

NONE IN CITY 

2 1 1 1 

1 

7 

1 1 6 

1 1 1 7 

40 3 2 

IN PROCESS 

13 2 2 

1 1 

3 3 1 2 

3 

1 

12 17 10 3 

Library 

1 

2 

2 

5 

1 

1 

1 

4 

3 

1 

1 

29 

• includes senior centers, youth centers, day care.rs, recreation centers, arts centers, museums, etc. 

M-9 

Animal SWlmmlng Residential / Misc. 

Care Pool Restaurant 

16 

1 

3 

1 

5 

1 5 3 

1 1 

1 1 

1 10 

1 1 

1 10 6 

2 

1 

1 65 30 

-
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Appendix 1 

Instructions & Farms 
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ORANGECOUNTYSTORMWATERMANAGEMENTPROGRAM 

Instructions 
to Determine Significance of Stormwater Discharges 

INTRODUCTION 
To comply with the Co-Permittees' NPDES Permits, the County of Orange has developed 
a program to utilize the expertise of each facility managers to control the discharge of 
pollutants to stormwater from municipal facilities. This program requires that certain 
municipal facilities: 

(I) determine which operations are the most significant contributors to stormwater 
pollution, and 

(2) identify what actions will be taken to control the discharge of pollutants. 

The program will be ongoing to identify and improve activities at municipal facilities with 
respect to environmental performance. To assist the facility managers, the following 
forms have been developed: 

• Form 1 - Determination of Significance, and 
• Form 2 - Significant Issues Action Plan. 

• A description of how to use these forms is provided below. 

• 

FORM 1 - DESCRIPTION 
Form 1 is comprised of three tables which represent operations at municipal facilities that 
could contribute to stormwater pollution. Any given facility may conduct one or more ( or 
none) of the operations described. Facility managers should complete only the tables 
that reflect operations at the facility. The operations identified include: 

• Hazardous Materials Stored or Handled On-Site 
• Waste Stored or Handled On-Site 
• Vehicle and Equipment Maintenance Activities 

For each table, a number of potential ISSUES has been identified that could contribute to 
stormwater pollution. The ISSUES identified include: 

Hazardous Materials Stored or Handled On-Site: 
• Leakage from Fluid Transfer Areas - Leaks or spills associated with operations 

such as liquid dispensing, mixing of pesticides or herbicides, paint mixing, etc. 
• Leakage from Storage Containers - Areas where containers or tanks are currently or 

have historically leaked. 
• Spills Outside Containment - Areas outside containment where spills of materials 

have occurred. 
• Material Storage - Areas where materials such as asphalt, sand, or gravel are stored. 
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• 
ORANGE COUNTY STORMW ATER MANAGEMENT PROGRAM 

Instructions to Determine Significance of Stormwater Discharges 

Waste Stored or Handled On-Site: 
• Spillage of Waste - Areas where solid or hazardous waste have been spilled, 

including hazardous waste storage areas, trash bins etc. 
• Leakage from Stored Waste - Areas where waste containers have leaked. 
• Waste Storage - Areas where waste such as street sweepings, composting, trash, 

debris, etc. are being stored or stockpiled. 

Vehicle and Equipment Maintenance Activities: 
• Large Spills (Greater than 10 Gallons) - Areas where spills of more than 10 gallons 

have occurred or has the potential to occur. This may include tank loading overflows, 
container spills, etc. 

• Small Spills (Less than 10 Gallons) - Areas where drips or overflows materials have 
or have the potential to occur. This may include vehicle leaks, fuel dispensing 
overflow, etc. 

• Equipment/Vehicle Washing Wastewater Discharge - Areas where vehicle and 
equipment washing occurs. 

FORM 1 - INSTRUCTIONS 
To comply with the program, facility managers must: 

• 1. Identify the forms to be completed. 

• 

2. Identify the ISSUES relevant to the facility on each form. 
3. For each ISSUE, the facility manager should inspect the facility, responding to each 
column. The information to be provided in the columns includes: 

• Column 1 - Location: Identify the source or location for each ISSUE located at the 
facility (i.e. oil storage area in northwest comer of maintenance yard) 

• Column 2 - Does the activity result in a discharge that could flow off-site during 
dry weather? Dry weather flows may include irrigation runoff, vehicle washing, 
street sweeping wastewater, etc. (NOTE: Irrigation runoff should only be noted ifit 
has the potential to pick up hazardous constituents before it flows off-site.) 

• Column 3 - Does the activity result in materials or residue being exposed to 
stormwater? This may include storage of materials, spill residue, oil from leaking 
vehicles, etc. 

• Column 4 - Are structural controls in place to prevent exposure of materials or 
residue to stormwater? Structural controls may include roofs, berms, covers, etc. 

• Column 5 - Are non-structural management practices in place to reduce 
exposure of materials or residue to stormwater? Non-structural controls include 
sweeping, inspections, spill cleanup procedures, etc. 
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ORANGE COUNTY STORMWATER MANAGEMENT PROGRAM 
Instructions to Determine Significance of Stormwater Discharges 

• Column 6 - Are stormwater treatment practices employed? Stormwater treatment 
practices include oil/water separators, detention basins, etc. 

• Column 7 - Would additional structural or non-structural controls result in a 
significant improvement in stormwater quality? Determine if you have 
implemented all feasible controls to reduce stormwater pollutants. 

• Column 8 - Is there a potential economic incentive associated with addressing 
the issue? Economic incentives may be related to savings in water usage, waste 
disposal, energy usage, etc. 

• Column 9 - Is there a benefit to the surrounding community associated with 
addressing the issue? Benefits may include reduction in debris and/or pollutants to 
local stormwater that may come into contact with residents. 

• Column 10 - Based on the previous questions, do you consider exposure of 
residue to stormwater or dry-weather discharges to be significant? Each facility 
will be required to identify five ISSUES which are considered to be significant. A 
Significant Issues Action Plan (Form 2) must be prepared for the ISSUES identified . 

The determination of whether a discharge is significant depends on each facility's 
situation. Facility managers should discuss with employees or city representatives to 
determine whether an ISSUE is significant. Dry-weather discharges which were not 
specifically permitted as previously described should be considered significant. 

FORM 2 - SIGNIFICANT ISSUES ACTION PLAN 
For each significant ISSUE identified, the facility must prepare an Action Plan. The 
Action Plan requires (1) an objective, (2) a date of completion, and (3) actions to be 
implemented to reach the objective. A description of the procedure is provided below. 

• Objective and Date of Completion: An objective is required for each significant 
ISSUE identified. The objective should be specific, and a time frame for completion 
should be identified. For example: "To reduce the discharge of solids from the 
materials handling area by November 1998." 

• Actions: Actions are specific steps that will be taken to reach the objective. For 
example, the actions may include daily sweeping, utilization of best management 
practices, etc. A list of Best Management Practices (BMPs) is attached from which 
facility managers may choose appropriate "action" items for each significant ISSUE. 

The completed forms should be submitted to: 

Orange County PF&RD, Environmental Resources 
Attention: Richard Boon 
10852 Douglass Road 
Anaheim, CA 92806 
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Can Activity result in 

C 

a discharge that could 

potentially discharge off-site 

during dry weather? Does the Activity result in 
ISSUE LOCATION residue being exposed to 

Types of discharges may storm water? 
include irrigation, vehicle -

washing, street sweeping 

runoff, etc. 

Leakage from Fluid 
Transfer Areas 

(e.g., drums) 

Leakage from 
Storage Containers 

Spills Outside 
Containment 

Material Storage (i.e., 

drum, storage, asphalt 

piles, construction 

materials, etc.) 

Prepared by: 

Facility: Date: 

P:154185\MATERIALXLS 

FORM 1 - Materials Stored or Handled On-Site 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 
Decision Table to Determine Significance 

Are structural controls in Are non-structural Are storm 
place to prevent exposure management practices in place water treatment 
of residue to storm water? to reduce exposure of residues practices employed? 
(i.e.>, roofs, berms, covers) to storm _water? (i.e., sweeping, (i.e., oil/water 

inspections. spill clean-up separators, detention 
Identify types of procedures, etc.) basins, etc.) 

structural controls in place. 

If known, identify which Identify non-structural Identify treatment 
BMP it reflects. management controls in place. practices in place. 

·, 

. 

Would additional structural Is there a potential Is there a benefit to 

or non-structural controls economic incentive the surrounding 

result in a significant associated with community 

improvement in storm addressing the associated with 

water quality? issue? addressing the issue? 

M-14 

Based on the previous 

questions. do you 
consider exposure of 

residue to storm water 

or dry-weather discharges 

to be significant? (Dry-
weather discharges to 

the storm water system 
should be considered 

significant.) 

+ 
Facility should choose 

5 significant issues for 

completing action plan 
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Can Activity result in 
a discharge that could 

potentially discharge off-site 
during dry weather? Does the Activity result in 

ISSUE LOCATION residue being exposed to 
Types of discharges may storm water? 
include irrigation, vehicle 

washing, street sweeping 
runoff, etc. 

Large Spills· Greater 
than ! 0 1allons 

.I Spills • Less 
than IO gallons 

(vehicle storage, drips, 
overflow, etc.) 

Equipment/Vehicle 

Washing 

Wastewater Discharge 

City: Prepared by: 

Facility: Date: 

P:IS4 I 8S\ VMREV XLS 

FORM 1 - Vehicle and Equipment Maintenance Activities 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 
Decision Table to Determine Significance 

Are structural controls in Are non-structural Are storm 

place to prevent exposure management practices in place water treatment 

of residue to storm water? to reduce exposure of residues practices employed? 

(i.e., roofs, berms. covers) to storm water? (i.e., sweeping, (i.e., oil/water 

' inspections, spill clean-up separators, detention 

Identify types of procedures, etc.) basins, etc.) 

structural controls in place. 
If known, identify which Identify non-structural Identify treatment 

BMP it reflects. management controls in place. practices in place. 

Would additional structural Is there a potential 

or non-structural controls economic incentive 

result in a significant a~sociated with 

improvement in storm addressing the 

water quality? issue? 

.. 

M-15 

Is there a benefit to 
the surrounding 

community 
associated with 

addressing the issue? 

Based on the previous 
questions, do you 

consider exposure of 
residue to storm water 

or dry-weather discharges 
to be significant? (Dry-
weather discharges to 

the storm water system 
should be considered 

significant.) 

+ 
Facility should choose 
5 significant issues for 

completing action plan 
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Can Activity result in 
a discharge that could 

potentially discharge off-site 
during dry weather? Does the Activity result in 

ISSUE LOCATION materials or residue being 
Types of discharges may exposed to stonn water? 
include irrigation. vehicle 
washing, street sweeping 

runoff, etc. 

Spilla(le of waste 

• Leakage from 
Stored Waste 

Waste Storage (i.e., 
temporary stockpiling 
of street sweeping, 
composting, trash, 

debris, etc.) 

City: Prepared by: 

Facility: Date: 

-
P:IS4 I 85\DOCSIW ASTETBL XLS 

FORM 1 - Waste Stored or Handled On-Site 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 
Decision Table to Determine Significance 

Are structural controls in Are non-structural Are stonn 
place to prevent exposure management practices in place water treatment 
of residue to stonn water? to reduce exposure of materials practices employed? 
(i.e,, roofs, benns, covers) or residues to stonn water? (i.e., oil/water 

(i.e., sweeping, inspections, spill separators, detention 
Identify types of clean-up procedures, etc.) basins, etc.) 

structural controls in place. 
If known, identify which Identify non-structural Identify treatment 

BMP it reflects. management controls in place. practices in place. 

·-

. ' 

Would additional structural Is there a potential Is there a benefit to 
or non-structural controls economic incentive the surrounding 

result in a significant associated with community 
improvement in storm addressing the associated with 

water quality? issue? addressing the issue? 

M-16 

Based on the previous 
questions. do you 

consider exposure of 
residue to storm water 

or dry-weather discharges 
to be significant? (Dry-
weather discharges to 

the stonn water system 
should be considered 

significant.) 

~ 
Facility should choose 
5 significant issues for 
completing action plan 
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Facility: 

Date: 

• 
FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 
Significant Issues Action Plan 

City of ___________ Summary of Actions 

Prepared by: 

I. Significant Issue (from Decision Table): 

I Objective and Date of Completion: 

Action Plan: 

Actions to be Taken Responsible Party Projected Start Date Projected Completion Date 

M-17 
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Page 2 

2. Significant Issue: 

I Objective and Date of Completion: 

Action Plan: 

Actions to be Taken Responsible Party Projected Start Date Projected Completion Date Comments 

3. Significant Issue: -----------------------------------------

I Objective and Date of Completion: 

Action Plan: 

Actions to be Taken Responsible Party Projected Start Date Projected Completion Date Comments 

P \S4 I 85\DOCS\SWSUMFRM DOC 
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Page 3 

4. Significant Issue: 

I Objective and Date of Completion: 

Action Plan: 

Actions to be Taken Responsible Party Projected Start Date Projected Completion Date Comments 

5. Significantlssue: 

I Objective and Date of Completion: 

Action Plan: 

Actions to be Taken Responsible Party Projected Start Date Projected Completion Date Comments 
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Appendix 2 

BMP Reference Manual 
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4. SOURCE CONTROL BMPs 

• 1ltis chapter 
describes specific 
source control 
Best 
Management 

Practices (BMPs) for common industrial 
activities that may pollute storm water. Chapter 
2 led you through the steps of identifying 
activities at your facility that can pollute storm 
water while Chapter 3 provided guidance on 
selection of BMPs. nus chapter provides you 
with the BMPs that best fill your facility's need 
Best management practices for each of the 
activities shown below are provided in the 
following fact sheets. 

Each fact sheet contains a cover sheet with: 

• A description of the BMP 

• Approach 

• • Requirements 

• 

- Cost, including capital costs, and 
Operation and Maintenance (O&M) 

- Maintenance (including administrative and 
staffing) 

• Limitations 

The side bar presents information on where this 
BMP applies, targeted constituents, and an 
indication of the level of effon and cost to 
implement 

Further information is also provided in 
additional sheets. Tilis information includes a 
more detailed description of the BMP, 
requirements to implement, examples of 
effective programs. and references. 

BMPs are provided for each of the following 
industrial activities consistent with Worksheet 4 
in Chapter 2. 

Industrial Handbook M-21 

Industrial Activities Requiring BMPs 

SC::l Non-Storm Water Discharges to 
Drains 

SC2 Vehicle and Equipment Fueling 

SC3 Vehicle and Equipment Washing and 
St=un Cleaning 

SC4 V chicle and Equipment Maintenance 
and Repair 

SCS Outdoor Loading/Unloading of 
Materials 

SC6 Outdoor Container Storage of Liquids 

SC7 Outdoor Process Equipment 
Operations and Maintenance 

SC8 Outdoor Storage of Raw Materials. 
Products. and By-Products 

SC9 Waste Handling and Disposal 

SClO Conwninaled or Erodible Surface 
Areas 

SCll Building and Grounds Maintenance 

SC12 Building Repair. Remodeling, and 
Consttuction 

SC13 Over-Water Activities 

SC14 Employee Training 

Fact sheet SCI4, Employee Training, is a 
compilation of the training aspects of the 
individual source control fact sheets. Its 
pwpose is to facilitate the integration and 
development of a comprehensive training 
program for all industrial activities at a facility. 

March, 1993 
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ACTIVITY: NON-STORM WATER DISCHARGES TO DRAINS 

DESCRIPTION 
Elirninarc non-saxm warcr disdlarges to the storm warcr collection sysrcm. Non-storm 
warcr discharges may inc:lude: proc:eu wasrcwarcrs. cooling waters. wash warers. and 
sanirary wasrcwarcr. 

APPROACH 
lbe following approaches may be used to identify non-storm water discharges: 
• Visual Inspection 

The easiest method is to inspect each discharge point during dry weather. 
Keep in mind that drain:age from a storm event can continue for three d:lys or 
more and groundwater may infiltrate tbe underground storm water collection 
system. 

• Piping Schematic Review 
The piping schematic is a map of pipes and drainage syst.ems used to carry 
wasrcwater, cooling warcr. saniwy wastes. etc. 
A review of the .. as-built'" piping schematic is a way to detennine if tbere are any 
connections to tbe storm warcr collection sysrcm. 
Inspect tbe patb of floor drains in older buildings. 

• Smoke Testing 
Smoke resting of wasrewarcr and storm war.er collection systems is used to detect 
connections between tbe two systems. · 
During dry weather rbe storm water collection sysrcm is filled wirb smoke and 
then traced to soura:s. The appearance of smoke at tbe base of a toilet indicarcs 
tbat there may be a connection between the sanitary and tbe storm warcr sysrcm. 

• Dye Testing 
A dye test can be performed by simply releasing a dye into either your sanitary 
or process wasrcwarer sysrcm and examining tbe discbarge points from rbe storm 
warcr collection sysrcm for discoloration. 

REQUIREMENTS 
Cosm (Capital. O&M) 
• Can be difficult to locate illicit connections especially if there is groundwater 

inflluation. 

LIMITATIONS 
• ?vlany facilities do not have accur.ite. up-to-date schematic drawings. 
• TV and visual inspections cm ideruify illicit connections to tbe storm sewer. but 

further resting is sometimes required (e.g. dye. smoke) to identify sources. 

Industrial Handbook M-22 

Applications 

C Manutacturing=:> 

Material Handling 

Cyehit:le Maintwn;_;;:, 

Con6tl'Uction 

~mmercilll Activitiij;> 
Roadways 

Targeted Constituents 

0 Sediment 

• Nutrients 

• Heavy Metala 

• Toxic MateriaJ. 

Q Floatable Material• 

• Oxygen Demand-
ing Subatancea 

• Oil& Grease 

• Bacteria & Virua• 

• U=toHave 
s,, ncant Impact 

0 Probable Low or 
Un/mown lm,,.,:t 

Implementation 
Requirements .. Capital Coata 

0 O&MCo.su 

0 Maintenance .. Training 

• High O Low 

SC1 
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Additional Information - Nan-storm water Discharges to Drains 

Facilities subject ro srorm wmer pc:rmit requin::menlS must iDc:ludc a ce:nificalion that Ebe slDrm wau:r colleaion System 

ha., been tested or cvaluar&:d for tbc pn:sc:nc:e of non-scorm warcr disdwges. Tbe Scare' s Ocnc:ra1 lndusaial Storm W azr 
Permit requires that non-srorm wau:r discbarges be eliminaced prior ro.impic:mc::nration of tbe facility's S'WPPP. 

Non-srorm waa:r disc:barges tO the srorm wau:r collection system may .include any~ useddim:tly in tbe manufaaur
ing process (process waszewaa:r), air condwoning con~ and coolant. non-concact cooling war.er. cooling equipment 
t'ODdensare ourdoor secondary coorainment warcr. vebide and equipment wash warcr. sink and drinking founrain 
wasrewarer. sanitary wasa:s. or othc::r wasrewau:rs. Table 4.1 prcscncs disposal option infamwion for specific typcS of 
wasrewarea. 

To ensure that tbe swrm wau:r system discharge conrains only srorm waier. industry should: 
• Locate disdlarges t0 tbe munjtjpa,1 su,rm sewer system or warers of tbe United Star.es from tbe indusuial 

stonn sewer system from: 
'"as-built" pipeline scbernatics, and 
visual observation (walk boundary of plant site). 

• Locate and evaluate all discharges t0 tbe jndustrjal smrm sewer system (including wet weather flows) from: 
'"as-built" pipeline sc:bernatics, 
visual observation. 
dye tesis. 
TV camera. 
chemical field test kits. and 
smoe teslS. 

• Develop plan ID elimiDau: illicit connections: 
replumb sewer lines. 
isolate problem areas. and 
plus illicit discbarge points. 

• Develop disposal options. 
• Document tbat non-srorm wau:r discharges bave been eliminated by recording tests performed. methods 

used. dares of testing, and any on-sire drainage poincs observed. 

REFERENCF.S 
General Industrial Storm Water Pemut. SWR.CB. 1992. 

NPDES Geue:ra1 Permit for Discbarges of Srcrm Wau:r Associated with lndusaial Acdvity in Santi Clar.l County 
to Soutb San Frandsco Bay or us Tributaries. SFBRWQCB. 1992. 

Storm Water Management for Indusaial Activities: Developing Pollution Prevention Plans. and Best Manage
ment Practic:es. EPA 832-R-92-006. USEPA. 1992.. 

SC1 
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• • • TABLE 4.1 QUICK REFERENCE - DISPOSAL ALTERNATIVES 
(Adopted from Santa Clara County Nonpoint Source Pollution Control Program - December 1992) 

[ 
& All of die waste producls on d1is charl are prohibited from discharge 10 die stonn drain system. Use dlis matrix 10 decide which alternative disposal s1ra1egies 10 use. 
tt ALTERNATIV~ ARE LISTED IN l'RIORITY ORDER. 
s.;· -if Key: 
i 

HHW Household hazardous waste (Government-sponsored drop-off events) 
POTW Publically Owned Treatment Plant 

l Reg.Bd. Regional Water Quality Control Board (Oakland) 
"Dispose to sanitary sewer" means dispose into sink, toilet, or sanitary sewer clean-out connection. 
"Dispose as trash" means dispose in dumpsters or trash containers for pickup and/or eventual disposal in lam.Ifill. 
"Dispose as hazardous waste" for business/commercial means contract with a hazardous waste hauler to remove am.I dispose . 

DISCHARGFJACTIVITY . BUSINESS/COMMERCIAL RESIDENTIAL 
Disposal Priorities Approval Disposal Priorities 

General Construction and Painting; Street and Utility Maintenance 

Excess painl (oil-based) I. Recycle/reuse. I. Recycle/reuse. 
2. Disnose ns hazardous waste. 2. Take 10 HHW drop-orr. 

Excess paim (water-based) I. Recycle/reuse. I. Recycle/reuse. 
2. Dry residue in cans, dispose as lrnsh. 2. Dry residue in cans, dispose as trash. 
3. If volume Is too much to dry, 3. If volume is loo much lo dry, take to 

disoose as hazardous waste. HHW drop-off . 
Paint cleanup (oil-based) Wipe painl out of brushes, dlen: Wipe paint out of brushes, then: 

I. Filter & reuse d1inners, solvents. I. Filter & reuse thinners, solvents. 
2. Disoose as hazardous waste. 2. Take 10 HHW drop-off. 

Paint cleanup (water-based) Wipe paint out of brushes, dlen: Wipe paint out of brushes, then: 
I. Rinse to s1u1i1nrv sewer. I. Rinse 10 sanilurv sewer. 

Emntv oainl cru1s (drv) I. Remove lids, dis1><>se as trash. I. Remove li«Js, dis!lose as trnsh. 

Paint slriooina (with solvent) I. Dispose as hazardous waste. I. Take lo HIIW drop-off. 

Building exterior cleaning (high- I. Prevent entry into stonn drain and 
pressure water) remove offsite 

2. Wash onto dirt area, spade in 
3. Collect (e.g. mop up) and 

discharge 10 sanitary sewer l'OTW 

Cleaning of building exteriors which I. Use dry cleaning medlods 
have HAZARDOUS MATRIUALS (e.g. 2. Contain nnd dit>:e washwaler as ' · 
mercury, lead) in paints hazardous waste ( ugge$.liO!I: dry 

material firsl 10 reduce volume) 
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DISCHARGFJACTIVITV BUSINESS/COMMERCIAL 

Disposal Priorities 

General Construction and Painting; Street and Utlllty Maintenance (cont'd) 

Non-hazardous painl saaplng/ 
sand blas1ing 

I. Dry sweep, dispose as lnlSh 

HAZARDOUS paint scraping/sand blasting I. Dry sweep, dispose as 
(e.g. marine painlS or paints containing hazardous wasle 
lead or tributyl tin) · 

Soil rrom excavations during periods I. Should 1101 be placed in streel or 
when Slorms are forec8Sl on paved areas 

2. Remove from sile or backfill by 
end or day 

3. Cover wida L1rpaulin or su1Tound 
with hay bales, or use other 
runoff colllrols 

T 4. Pince filter mat over slonn drain 
I Nole: Thoroughly sweep following removal or 
I 
I dirt in all four nllemnllves. 
T 

Soil from excavations placed on paved I. Keep ma1erial out or slonn conveyruace 
surraces during periods when slorms are nol syslems and daoroughly remove via 
forecast sweeping following removal or dirt 

Cleaning streets in construction areas I. Dry sweep and minimize tracking of 
mud 

2. Use sill ponds and/or similar pollulanl 
reduction lcchniques when Rushing 
pavemenl 

Soil erosion, sediments I. Cover dislurbed soils, use erosion 
conlrols, block enlry lo storm drain. 

2. Seed or plant immedialely. 

Fresh cemcnl, grout, mortar I. Use/reuse excess 
2. Dispose to lrnsh 

Washwaler from concrete/mortar I. Wash onto dirt area. spade in 
(elc.) cleanup 2. Pump and remove 10 appropriate 

disposal facility 
3. Seule, pump water to snnilnry sewer 

Aggregate wash from driveway/patio I. Wash onto dirt area, spade in 
conslruclion 2. Pump and remove 10 npproprinle 

disposal focllily 
3. Scllle, pump waler 10 s.1nil, wer 

'-

Approval 

POlW 

POlW 

Table 4.1 (Continued) 
Page 2 

RESIDENTIAL 

Disposal Priorities 

I. Dry sweep, dispose as bash 

I. Dry sweep, lake to HHW drop-off 

I. Use/reuse excess 
2. Dispose ns trash 

I. Wash onto dirl area, spade in 
2. Pump nnd remove to nppropiate 

disposal racilily 
3. Sellle, pump wmer to sanitary sewer 

I. Wash 01110 dirt area, spade in 
2. Pump 1111d remove 10 11ppropria1e 

disposnl r11clll1y 
3. Sculc, pump w111c .. 10 sm1i111ry sc 
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DISCHARGFJACTIVITY BUSINESS/COMMERCIAL 

Disposal Priorilies 

General Construction and .. alntlng; Street and Utlllty Maintenance (cont'd) 

Rinsewaler from concrete mixing uucks I. Return lruck 10 yard for rinsing 
into pond or dirt area • 2. At eo11s1ruction site, wash inlo pond 
or dirt nrca 

Non-hazardous construction and I. Recycle/reuse (concrete, wood, etc.) 
demolition debris 2. Dispose as tmsh 

Hazardous demolilion and I. Dispose as hazardous waste 
conslructlon debris (e.g. asbestos) 

· Saw-cut sluny I. Use dry culling technique and sweep 
~ residue 

2. acuum slurry and dispose off-site. 
3. Block stonn drain or benn will, low 

weir as necessary 10 allow most solids 
10 sellle. Shovel out gullers; dispose 
residue 10 dirt area, construction yard 
or landfill. 

Consuuction dewalering I . Recycle/Reuse 
(Nonturbid, unco111runina1ed groundwaler) 2. Discharge to stonn drain 

Consuuction dewatering (Other than I. Recycle/reuse 
non1urbid, unconlaminated groundwater) 2. Discharge to sru1itary sewer 

3. As appropriate, treat prior to 
discharge to stonn drain 

Portable toilet waste I. Leasing company shall~se 
to sanitary sewer al PO 

Leaks from garbage dumpsters I. Collect, contain leaking material. 
Eliminate leak, keep covered, 
return lo leasing company for 
immediate repair 

2. If dumpster is used_Jor liquid 
waste, use plastic liner 

Approval 

POlW 

Reg, Bd. 

POlW 

• 
Table 4.1 (Continued) 

Page 3 

RESIDENTIAL 

Disposal Priorilles 

I. Recycle/reuse (concrele, wood, elc. 
2. Dispose as trash 

I. Do 1101 1111empl 10 remove yourself. 
Conlacl asbestos removal service for 
safe removal and dispoS11l 

2. Very small amounts (less 1h1m 5 lbs) 
may be double-wmpped in plastic w1d 
taken 10 HHW drop-off 

. 
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DISCHARGFJACTIVITY BUSINESS/COMMERCIAL 

Disposal Priorities 

General Construcllon and Painting; Street and Utlllty Maintenance (cont'd) 

Leaks from construction debris bins I. Insure that bins are used for dry 
nonhauudous materials only 
(Suggestion: Fencing, covering help 

i 
prevent misuse) 

Dumpster cleaning water I. Clean at dumpster owner's r11cili1y 
and discharge waste tJ1rough grease 
interceptor to sanitary sewer 

2. Clean on site and discharge through 
grease interceptor to sanitary sewer 

Cleaning driveways, paved areas • I. Sweep and dispose as 1rnsh 
(Special. Focus = Restaurant 'alleys Grocery (Dry cleaning 01lly). 
dumpster areas) I 2. For vehicle leaks, restnumnt/grocery 

I alleys. follow t11is 3-slep process: 
I a. Clean up leaks with rags or 

absorbems. 
b. Sweep, using granular 

absorbent material (cat liuer). 

• Nole: Local droughl ordinances may 
c. Mop and dispose or mopwaler 10 

sani1ary sewer (or collecl rinsewa1er 
comain addi1ional reslriclions and pump 10 t11e sanilary sewer). 

' 3. Smne as 2 above, but will• rinsewaler 
(2c)(no soop) discharged to stonn drain. 

Steam cleru1ing or sidewalks, plazas • I. Collect all water ru1d pwnp lo sanitary 
sewer. 

2. Follow this 3-step process: 
a. Clean oil leaks wilh rags or 

ndsorbenls 
• Nore: Local drought ordinances may b. Sweep (Use dry absorbent as needed) 

contain additional restrictions c. Use no soap, discharge to stonn drain 

Potable waternine nushing. I. Deactivate chlorine by 
Hydrant testing maximizing lime water will travel 

before reaching creeks 

Super-chlorinated (above I ppm) water I. Discharge lo saniuuy sewer 
from line noshing 2. Complete dechlorination required 

J 
before discharge 10 stonn dmin 

• • 

Approval 

POlW 

POlW 

Table 4.1 (Continued) 
Page 4 

RESIDENTIAL 

Disposal PriorUies 

I. Sweep and dispose as tmsb (Dry deaning 
only). 

2. For vehicle leaks, follow Ibis 
3-slep process: 
a .. Cle,m up leaks wid1 rags or 

absorbents: dispose as 1111:tanlous 
W11Sle. 

b. Sweep, using grnnulnr 
absorbenl ma1erial (cal liner). 

c. Mop and dispose or mopwmcr 
10 sanitary sewer. 

• 
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DISCHARGFJACTIVITY 

Landscape/Garden Maintenance 

IPeslicides 

Garden clippings 

Tree trimming 

Swimming pool, spa, fountain water 
(emptying) 

Acid or od1er pool/spa/fountain cleaning 

Swinuning pool, spa filter backwash 

Vehicle Wastes 

Used motor oil 

Anlifreer.e 

Other vehicle nuids and solvents 

Automobile baUeries 

Motor home/construction trailer waste 

-----·· 

• 
BUSINESS/COMMERCIAL 

Disposal Priorities 

I. Use up. Rinse containers use 
rinsewater as producL Dispose 
rinsed containers as lf'Mh 

2. Dispose unused pcslicide ns 
hazardous waste 

I. Compost 
2. Take to Lnndfill 

I. Chip if necessary, before 
composting or recycli112 

I. Do nol use melal-based algicides (i.e. 
Copper Sutrale) 

2. Recycle/reuse (e.g. irrigation) 
3. Detennine dllorine residual = 0, wail 

24 hours and d1e11 discharie to s1onn drain. 

I. Neutralize and discharge lo sanilary 
sewer 

I. Reuse for irrigalion 
2. Dispose on dirt area 
3. Sellle, disoose to sm1itarv sewer 

I. Use secondary contaimnent while 
storing, send to recycler. 

I. Use secondary containment while 
storing, send to recycler. 

I. Dispose as hazardous waste 

I. Send to auto ballery recycler 
2. Take to Recycling fenter 

"-----·:·.,,·· 

1. Use holding tmak. Dispose IO 
sanitary sewer 

Aooroval 

POlW 

POlW 

--

e 
· Table 4.1 (Conl, .... ed) 

Page 5 

R~SIDENTIAL 
Disposal Priorities 

I. Use up. Rinse con1ainers, use 
rinsewater as peslicide. Dispose 
rinsed container ns trash. 

2. Take unused pcslicide to HHW drop-
off 

I. Compos! 
2. Dispose us 1n1sh. 

I. Chip if necessary, before composling 
or recycling 

I. Do not use me1nl-bascd algicidcs (i.e. 
Copper Sulfole) 

2. Recycle/reuse (e.g. irriga1ion) 
3. Detennine chlorine residual = 0, w;1i1 

24 hours mad 1hen discharge to slonn drain. 

I. Use for huadscupe irrigation 
2. Dispose on dirt area 
3. Se11le, dispose to s.u1i1ary sewer 

I. Put out for curbside recycling pickup 
where available 

2. Take 10 Recycling Facility or auto 
service facility wida recycling program 

3. Take to HHW events accepting molOr oil 

I. Take 10 Recycling Facility 

I. Take lo HIIW event 

I. Exduuige al retail outlet 
2. Tuke 10 Recycling Facility or IIHW event 

where baneries are occepted 

I. Use holding 1ru1k, dispose lo sani&ary 
sewer. 

-
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DISCHARGFJACTIVITY 

Vehicle Wastes (cont'd) 

Vehicle Washing 

Mobile Vehicle Washing 

Rinsewater from dust removal at new car 
Oeets 

' 
I 

Vehicle leaks al Vehicle Repair Facililies 
I 
I 

Other Wastes 

Carpet cleaning solutions & od1er 
mobile washing services 

Roof drains 

' 

Cooling water , 
Air conditioning condensale 

' 

Pumped groundwaler, lnfiltralion/ 
foundation dminage (co111amlnn1ed) 

Fire lighting nows 

-

BUSINF.SS/COMMERCIAL 
Disposal Priorities 

1. Recycle 
2. Dlscllarge to sanitary 

sewer, never to stonn drain 

1. Collect washwater and discharge to 
sanltnry sewer. 

1. Discharge to sru1itary sewer 
2. If rinsing dusl from exlerior surfaces 

from appearance purposes. use no soap 
(waler only); discharge to stonn dmin. 

Follow d1is 3-step process: 
1. Cleru1 up leaks wilh rags or absorbenls 
2. Sweep, using gmnular absorbenl 

material (cat liller) 
3. Mop and dispose of mopw111er to 

s1mi111ry sewer. 

1. Dispose 10 srulilllry sewer 

1. If roof Is con111mlna1ed widl 
Industrial wasle products, 
discharge 10 sanitary sewer 

2. If no con1amlna1ion is present, 
discharae to s1orm drain 

I. Recycle/reuse 
2. Discharge to sanllafY sewer 

1. Recycle/reuse (landscaping, elc.) 
2. Trent if necessary; discharge to 

sanitary sewer 
3. Treal and discharge 10 slonn dmin 

If co111amin111ion Is presenl, Fire Depl. 
will nttempl lo prevenl flow 10 strcrun 
or slonn drain 

Approval 

POTW 

POTW 

POTW 

POTW 

POTW 

Reg. Bd. 

POTW 
Reg. Bd. 

Table 4.1 (Continued) 
Page 6 

RESIDENTIAL 
Disposal Priorities 

1. Take to Commercial Car Wasb. 
2. Wash over lawn or dirt area 
3. If soap Is used, use a bucket ror soapy 

waler and discharge remaining soapy 
waler 10 sanitary sewer. 

I. Dispose 10 sru1ilary sewer 

·-
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DISCHARGFJACTIVITY BUSINESS/COMMERCIAL 

Disposal Priorilies 

Other Wastes (cont'd) 

Kitchen Grease I. Provide secondary containment, collect, 
send lo recyler. 

2. Provide secondary containment, collect, 
send 10 POTW via hauler. 

Restaurant cleaning of noor mats, I. Clerua inside building with discharge 
exhaust filters, etc. darough grease trap to smallary sewer. 

2. Clean outside in container or benned 
area wida discharge to sanitary sewer. 

Clean-up wastewater from sewer back-up I. Follow dais procedure: 
a. Block stonn drain, contain, collec1, 

ruad rerum spilled material 10 1he 
sru1i1ary sewer. 

b. Block storm drain, rinse remaining 
material 10 collec1ion point ruad 
pump 10 sanitary sewer. (no rinse-
water may now to stonn drain) 

A11proval 

POTW 

e 
Table 4.1 (Conunued) 

Page 7 

RESIDENTIAi, 

Dis11osul Priorllies 

I. Collect, solidify, dispose as lrush 
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ACTIVITY: VEHICLE ANO EQUIPMENT FUELING 

DESCRIPTION 
Prevent fuel spills and leaks. and reduce their impaas to storm water. 

APPROACH 
• Design the fueling area to prevent the runon of storm war.er and the runoff of spills: 

• 

• 
• 
• 
• 

• 

• 

• 

• 
• 
• 

Cover fueling area if possible. 
Use a perimeter drain or slope pavement inward with drainage to sump. 
Pave fueling area with concrete rather than asphalL 

Where covering is infeasible and the fuel island is surrounded by pavement. apply a 
suitable sealant tbat proteas the asphalt from spilled fuels. 
If dead-end sump is not used to collect spills. install an oiUwar.cr separator. 
InsWI vapor recovery nozzles to help conuol drips as well as air pollution . 
Discourage .. topping-off· of fuel ranks • 
Use secondary containment when mmsfcrring fuel from the tank truck to the fuel 
rank. 
Use adsorbent materials on small spills and general cleaning rather than hosing down 
the area. Remove the adsorbent materials promptly. 
Carry out all Fede:ral and State: requirements regarding underground storage tanks. or 
install above ground tanks. 
Do not use mobile fueling of mobile indusaial equipment around the facility; rather • 
traDSport the equipment to designated fueling areas. 
Keep your Spill Prevention Conttol and Countermeasure (SPCC) Plan up-to--date • 
Train employees in proper fueling and cleanup procedures. 
For a quick reference on disposal alternatives for specific wastes see Table 4.i; SCl. 

REQUIREMENTS 
• · Cosas (Capilal. O&M) 

The rettofiaing of existing fueling areas to minimize storm water exposure or 
spill runoff can be expensive. Good design must occur during the initial installa
tion. Extruded curb along the "upstream .. side of the fueling area to prevent 
storm water nmon is of modest cosL 

• Maintenance 
Clean oil/water separarors at the appropriate inrervals. 
Keep ample supplies of spill cleanup materials on-site. 
Inspect fueling areas and storage tanks on a regular schedule. 

LIMITATIONS 
• Oil/war.er separators are only as effective as their maintenance program. 

Industrial Handbook M-31 

Applications 

Manufacturing 

Targeted Constituents 

0 Sediment 

0 Nutrients 

• Heavy Met.al• 

• Toxic Materia/a 

0 Floatable Material• 

0 Oxygen De,,.nd-
ing Substances 

• OJI& Grease 

0 Bacteria & Virus• 

• U=IDHn• 
SI RCIUlt Impact 

0 Probable Low or 
Unknown Impact 

Implementation 
Requirements 

Q Capital Coats 

0 O&MC:O.t.s 

Q Maintenance 

'- Training 

• High O Low 

SC2 

March, 1993 
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Additional Information - Vehicle and Equipment Fueling 

Spills from fueling or from the uansfcr of fuels t0 the srorage amk can be a significant source of pollution. Fuels carry 
cooraminants of particular c:ono:m to humans and wildlife. suc:b as heavy mcrals. toxic: mar.crials. and oil and grease. 
wbic:b arc not easily removed by storm wau::r tream1ent devices. Coosequendy. cooaol at the source is partic:ularly 
imponant. Adequare c:onaol c:ao be achieved with careful design of the initial installation. rell'Ofiuing of existing 
iostallalioas, and proper spill conaol and cleanup procedures. as described below. 

~ 
With new iostallations. design the fueling area t0 prevent the runon of srorm water and the runoff of spills. This can be 
achieved by contouring the site in the appropriate fashion. Covering the site is the best approach but may not be feasible 
if very large mobile equipment is being fueled. St0nn water runon c:ao be diverted around the fueling area by an exauded 
curb or with a .. speed bmnp", if vehicle access is needed from this direction. Spills can be contained within the fueling 
area either by usiog a perimeter draio or by sloping the pavement inward with drainage tO a smnp. In both c:ascs the 
drain c:ao be connected to the srorm drain with a valve that is only closed during fueling operations and left open at all 
other times. Pave the fueling area with Portland cement concrete rather than asphalt. since tbe laaer will gradually 
disintegrate and be washed from the site. 

spm C:amrnl 
The following spill c:onaol measures will reduce spilling or reduce the loss of spilled fuels from the site: 
• Inswl vapor recovery nozzles. 
• Do Dot '"top off" tanks. 
• Place secondary containment around tbe fuel truck when it is ttansferring fuel to the srorage tank. The auck 

operacor should remain with the auc:k. while the transfer is in progress. 
• Place a stockpile of spill cleaoup materials where it will be readily accessible. 
• Use dry methods to clean the fueling area whenever possible. If you periodically clean by pressure washing, place a 

temporary plug iD the downstteam drain and pump out the aa:umulab:d water. Properly dispose tbe wau::r. 
• Train employees on proper fueling and cleanup procedures. · 

Pesiruarca Arca 
If your facility bas large numbers of mobile equipment working throughout the site and you c:urrendy fuel them with a 
mobile fuel uuc:t. consider establisbiog a designated area for fueling. With the exception of tracked equipment suc:b as 
bulldozers and perhaps small forklifts. most vehicles should be able to ttavel to a designated area with little lost time. 
Place temporary "caps" over nearby c:atdi basins or manhole covers so that if a spill occurs it is prevented from entering 
the storm drain. 

Exrunplcs of Effective Prnmrns 
• The Spill Prevention Conaol aod Countermeasure (SPCC) Plan. wbic:b is required by law for some facilities. is an 

effective progmn ro reduce the number of aa:idencal spills. 
• The City of Palo Alto bas an effec:tive program for cmnmcrtjaJ vehicle service fac:ilitics. Many of the program· s 

ele~ms. including spec:ific BMP guidance and lists of equipment suppliers. are also applicable to indnstrjal 
facilities. 

REFERENCES 
Best Management Practices for Automotive-Related Industries. Sanra Clara Valley Nonpoint Source Pollution Conaol 
Progr.un. 1992. - - - - ~----· 

Best Management Practices for loduslrial Storm Water Pollution Conaol. Saora Clara 
Valley Nonpoint Source Pollution Control Program. 1992. 

Storm Water Management for lodusaia1 Activities: Developing Pollution Prevention Plans. and Best 
Management Praaic:es. EPA 832-R-92-006, USEPA. 1992. 

Water Quality Best Management Practices Manual. City of Seattle, 1989. 

Industrial Handbook 
M-32 
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ACTIVITY: VEHICLE AND EQUIPMENT WASHING & STEAM CLEANING 

DESCRIPTION 
Prevent or reduce tbe discharge of pollutants to storm water from vehicle and equipment 
washing and steam cleaning. 

APPROACH 
• 
• 

• 

• 
• 
• 
• 

Consider off-site commercial washing and steam cleaning businesses. 
Use designated wash areas, preferably covered to prevent contact with storm water 
and bermed to contain wash warer. 
Discharge wash water to sanitary sewer, afrer contacting local sewer authority to find 
out if pretteaanent is required. 
Educate employees on pollution prevention measures. 
Consider flltering and recycling wash water . 
Do not permit steam cleaning wash water to enter the storm drain • 
For a quick reference on disposal alternatives for specific wastes see Table 4.1, SCI. 

REQUIREMENTS 
• Capital COSts vary depending on measures implemented. 

Low cost ($500-1,000) for berm consttuction. 
Medium cost ($5,000-20,000) for plumbing modifications (including re-routing 
discharge to sanitary sewer and installing simple smnp). 
High cost (S30,000-150,000) for on-site treaDDCnt ~d recycling. 

• O&M COSIS increase with increasing capital invesanenL 
• Maintenance 

Berm repair and parching. 
Inspection and maintenance of sumps. oil/water separ.uors, and on-site tteaanenr/ 
recycling units. 

LIMITATIONS 
• 

• 

Some municipalities may require preaeaanent and monitoring of wash water dis
charges ro tbe sanitary sewer. 

Applications 

Manufacturing 

Material Handling 

<::fihicle Maintenancµ 

Roadway• 

Waste Containment 

~usekeeping Practiciji) 

Targeted Constituents 

• Sediment 

• Nutrients 

• Heavy Metals 

• Toxic Materials 

0 Floatable Materials 

• Oxygen Demand-
ing Substances 

• Oil& Grease 

0 Bacteria & Viruses 

• Llk•rri fD Hr,e 
Sign flc:ant Im~ 

0 Probable Lo• or 
; 

Unlcno•n Impact•, 

Implementation 
Requirements 

Q Capital Costa 

0 O&MCosts 

0 Maintenance 

Q Training 

Steam cleaning can generate significant pollutant concentrations requiring permiaing, 

monitoring, preaamient. and inspections. The measures oudined in this fact sheet 1 ==·==H1=·9=h==Q==L=o=w=:.a 
are insufficient to address all the environmental impacts and compliance issues related "" 
to Steam cleaning . SC3 
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Additional Information ;.;_ Vehide and Equipment Washing and Steam Cleaning 

Washing vehicles and equipment ouldoors or in ~ where wash water Oows onto tbe ground can pollute swrm warcr. 
If your facility washes or sream cleans a large number of vehicles or pieces of equipment. consider conuacting out this 
work to a commercial business. These businesses are betterequipped to band.le and dispose of tbe wash waters properly. 
Cooaac1ing out tbis work c:an also be economic:al by elirniDating tbe need for a separate washing/cleaning operation at 
your facility. 

If washing/deaning must occur on-site. consider washing vehicles inside tbe building to coouol Ule targeted constituents 
by directing tbem to tbe sanitary sewer where they c:an be pretn:ated or sent directly to the sanitary ttcaanent facility. 
Washing operations outside should be conducted in a designated wall area having the following characteristics: 
• Paved with Portland cement concrete. 
• Covered or bermed to prevent conract with storm war.er, 
• Sloped for wasb water collection. 
• Discharges wasb war.er ro tbe sanitary or process waste sewer, or to a dead-end sump. Discharge pipe should have a 

positive conttol valve that allows switching between the su,nn drain and sanimry or process sewer, 
• Clearly designated. and 
• Equipped with an oil/water separaror (see Chapter S, TC7, Oil/War.er Separarors and Water Quality Inlets). 

Examples a!Ectcaivc Programs 
The City of Palo Alto bas an effective program for commercial vehicle service facilities. Many of tbe program's , 
elements. including specific BMP guidance and lists of equipment suppliers. are applicable to industtial vehicle service 
facilities. 

The U.S. Postal Service in West Saaamento has a new vehicle wash system that collects. filters. and recycles tbe wall 
war.er. 

REFERENCES 
Best Management Practices for Automotive-Related Industries. Santa Clara Valley Nonpoint Source Pollution Conttol 
Program.1992. 

Best Managernem Practices for Industrial Storm Water Pollution ConttoL Santa Clara Valley Nonpoint Source Pollution 
-Conttol Program. 1992. 

Stonn Wau:r Management for Industrial Activities: Developing Pollutioo Prevention Plans. and Best Management 
Practices. EPA 8320R-92-006, USEPA. 1992. 

Water Quality Best Management Practices Manual. City of Seattle, 1989. 
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ACTIVITY: VEHICLE AND EQUIPMENT MAINTENANCE AND REPAIR 

DESCRIPTION 
Prevent or reduce tbe discharge of pollutants to storm water from vehicle and equipment 
maintenance and repair by running a dry shop. 

APPROACH 
• Keep equipment clean. don't allow excessive build-up of oil and grease. 
• Keep drip pans or containers under tbe areas tbat might drip. 
• Do not change motor oil or perform equipment maintenance in non-appropriate areas. 

Use a vehicle maintenance area designed to prevent storm Water pollution. 
• Inspect equipment for leaks on a regular basis. 
• Segiegarc wasleS. 
• Make sure oil filters are completely drained and crushed before recycling or disposal. 
• Make sure incoming vehicles are checked for leaking oil and fluids. 
• Clean yard storm drain inlets(s) regularly and especially after large storms • 
• Do not pour materials down drains or bose down work areas: use dry sweeping. 
• Store idle equipment under cover. 
• Drain all fluids from wrecked vehicles. 
• Recycle greases. used oil or oil filters. antifreeze. cleaning solutions. automotive 

baueries. bydr.wlic:, and transmission fluids. 
• Switch to non-toxic cbemic:als for maintenance wben possible. 
• Clean small spills witb rags. general clean-up with damp mops and larger spills with 

absorbent material. 
• Paint signs on storm drain inlets to indicate tbat they are not to receive liquid or solid 

Wastes. 
• Tram employees. 
• Minimize use of solvents. 
• For a quick reference on disposal altematives for specific wastes see Table 4.1, SCI. 

REQUIREMENTS 
• Casas (Capital. O&M) - Should be low. but will vary depending on tbe size of the 

facility. 
• Maintenance - Should be low if procedures for the approach are followed. 

LIMITATIONS 
• Space and time limiwions may preclude all work being conduacd indoors. 
• It may not be possible to contain and clean up spills from vehicles/equipment brought 

on-site after working boms. 
• Dl:mlL pans (usually 1 fL x 1 fL) are generally too small to contain antifreeze. which 

may gush from some vehicles. so dim pans (3 fL x 3 fL) may bave to be purchased or 
fabricated. 

• Dry floor cleaning methods may not be sufficient for some spills. Use three-step 
method instead. 

• ldentif!~og of engine leaks may require some use of solvents. 

Industrial Handbook M-35 

Applications 

Manufacturing 

Targeted Constituents 

0 Sediment 

0 Nutrients 

• Heavy Metals 

• Toxic Materials 

0 F/oatable Materials 

0 Oxygen Deman~ 
ing Substances 

• OIi& Grease 

0 Bacteria & Virus• 

• Uk•ly to Hllff · 
Significant Impact 

0 ProlMb• Low or 
Unknown Impact · 

Implementation 
Requirements 

0 Capital Cana 

Q O&MCosta 

Q Maintenance 

Q Training 

• High O Low 
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Additional Inf onnation - Vehicle and Equipment Maintenance and Repair 

Vehicle or equipment maintenance is a pocentially significant source of storm Wafer pollution. Activities that can 
ccxuaminarc storm warer include engine rcpair..and service (pans cleaning, spilled fuel. oil, etc.). replacement of fluids. 
and outdoor equipment storage and parking (dripping engines). For further information on vehicle or equipment 
servicing, see SC2. Vehicle and Equipment Fueling, and SC3, Vehicle and Equipment Washing and Steam Qeaning. 

Waste Reduaion 
Pans are often cleaned using solvents such as tricbloroethylene. 1.1.1-tricbloroetbane'or methylene chloride. Many of 
these cleaners are harmful and must be disposed of as a hazardous waste. Cleaning without using liquid cleaners (e.g. 
wire brusb) whenever possible reduces w8Sle. Prevent spills and drips of solvents and cleansers to the shop floor. Do all 
liquid cleaning at a centtali7.ed station so tbe solvents and residues stay in one area. Locate drip pans. drain boards. and 
drying racks to direct drips back into a solvent sink or fluid holding tank for re-use. 

sarcx: AJmadves 
If poS&ble, eliminate or reduce tbe amount of hazardous materials and waste by substiwting non-hazardous or less 
hazardous marerials. For example: 
• Use non-caustic detergents instead of caustic cleaning agents for pans cleaning (ask your supplier about alternative 

cleaning agents). 
• Use derergent-based or warcr-based cleaning systems in place of organic solvent degreasers. Wash water may 

require treaanent before it can be discharged to the sewer. Conract your local sewer autboricy for more information. 
• Replace chlorinated organic solvenrs (1,1.1-tricbloroetbane. methylene chloride. etc.) witb non-cblorinared solvents. 

Non-cblorinared solvents l.ike kerosene or mineral spirirs are less toxic and less expensive co dispose of properly. 
Check list of active ingredienrs to see whether it contains cblorinared solvents. Tbe .. chlor"' term indicates that tbe 
solvent is cblorinared. 

• Choose cleaning agenrs dlat can be recycled. 
• Contact your supplier or refer to trade journals for more waste minimization ideas. 

Reducing tbe number of solvents makes recycling easier and reduces hazardous waste management costs. Often. one 
solvent can perform a job as well as two different solvents. 

Recyc:linz 
Separating wastes allows for easier recycling and may reduce rreaanent cosrs. Keep bazardous and non-bamdous 
wastes separate. do not mix used oil and solvents, and keep cblorinared solvents (like 1.1.1-lricbloroetbane) separate 
from non-cblorinaled solvents (like kerosene and mineral spirits). 

Many producrs made of recycled (Le.. refined or purified) materials are available. Engine oil. transmission fluid. 
antifreeze. and hydraulic fluid are available in recycled form. Buying recycled products supports tbe market for recycled 
materials. 

som Lc:at Oean Im 
Clean leaks. drips. and other spills with m liUle warcr as pos,gble. Use rags for small spills, a damp mop for general 
cleanup. and dry absorbent material for larger spills. Use the following three-step method for cleaning floors: 

1. Oean spills with rags or other absorbent materials. 
2.. Sweep floor_using dry absorbent material. 
3. Mop floor. Mop warcr may be discharged to the-sanitary sewer via a toilet or sinL 
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Additional Information - Vehicle and Equipment Maintenance and Repair 

Good Honsctcemiug 
Also consider the following measures: 
• Avoid hosing down your work areas. If work areas are washed. direct wash water to sanitary sewer. 
• Collect leaking or dripping fluids in drip pans or containers. Fluids are easier to recycle if kept sepanue. 
• Keep a drip pan under the vehicle while you unclip hoses. unsaew filters. or remove other pans. Use a drip pan 

under any vehicle tbat might leak while you work on it to keep splaaers or drips off the shop floor. 
• Promptly transfer used fluids to the proper waste or recycling drums. Don't leave full drip pans or other open 

conrainc:rs lying around. 

Do not pour liquid waste to floor drains. sinks. outdoor storm dram inlets. or other storm drains or sewer connections. 
Used or leftover cleaning solutions. solvents. and automotive fluids and oil arc toxic and should not be put in the sanitary 
sewer. Post signs at sinks to remind employees. and paint stencils at outdoor drains to tell customer and others not to 
pour wastes down drains. 

Oil filters disposed of in trash cans or dumpsters can leak oil and contaminate storm water. Most municipalities prohibit 
or discourage disposal of these items in solid waste facilities. Place the oil filter in a funnel over the waste oil recycling 
or disposal collection tank to drain excess oil before disposal. Oil filters can be crushed and recycled. Ask your oil 
supplier or recycler about recycling oil filters. 

Put pans under leaks to collect fluids for proper recycling or disposal. Keeping leaks off the ground reduces the potential 
for storm water contamination and reduces cleanup time and costs. If the vehicle or equipment is to be stored outdoors~ 
oil and other fluids should be dramed fusL 

Designate a special area to drain and replace motor oil, coolant. and other fluids. where there are no connections to_ the 
storm drain or the sanitary sewer and drips and spills can be easily cleaned up • 

Be especially careful with wr;cckcd ys:hjcJes, whether you keep them indoors or out. as well as vehicles kept on-site for 
scrap or salvage. Wiecked or damaged vehicles often drip oil and other fluids for several days. · · 
• As the vehicles arrive. place drip pans under them immediately, even if you believe that the fluids have leaked out -

before the car reaches your shop. 
• Build a shed or temporary roof over areas where you park cars awaiting repair or salvage. especially if you handle 

wrecked vehicles. Build a roof over vehicles you keep for pans. 
• Drain all fluids, including air conditioner coolant.· from wrecked vehicles and .. part .. cars. Also drain engines, 

transmiAAion. and other used pans. 
• Store cracked batteries in a non-leaking secondary container. Do this with all cracked batteries. even if you think all 

the acid has drained ouL U you drop a battery, treat it as if it is cracked. Put it into the containment area until you 
are sure it is not leaking. 

ExnronJes of Em;ctive Pmmms 
The City of Palo Alto has an effective program for cpmmercjaJ vehicle service facilities. Many of the program's 
elements. including specific BMP guidance and lists of equipment suppliers. arc also applicable to jndustrial vehicle 
service facilities. 

Pick N Pull Auto Dismantlers in Rancllo Cordova drams all fluids from automobiles bcfca: they enter the yard. 

Ecology Auto Wrecking in Rialto is sunounded by a steel plate/concrete fence and has a completely paved lot that is 
graded ro a central low poinL Collected storm water is channeled through as underground dramage sysr.em of clarifiers 
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Additional Information - Vehicle and Equipment Maintenance and Repair 

and then stored in a 60.000 galloo UST before being processed through a filter system. In addition. tbe work area is 
covered. ventilated and bas an additional sump. Vebicle fluids .are drained in tbis area and segregau:d for recycling. 

All Auto Pans. Fomana. bas a complae Wala' recycling system in a 10,000 square foot conaete slab surrounded by a 
curb that contains all rhe runoff and sends it to rhe recycling sysrrm. All receiving, dismantling, and shipping occurs on 
tbe slab. 

REFERENCES 
Best Management Practices for Automotive-Related lndustties, Sanra Clara Valley Nonpoint Source Pollution Conaol 
Program.1992. 

Best Management Practices for Conuolling Oil and Grease in Urban Storm Water Runoff. G. S. Silverman. eL al. 1986 
Environmental Professional, VoL 8, pp 351-362. 

Best Management Practices for lndusttial Storm Wau:r Pollution ConaoL Sanra Clara Valley Nonpoint Source Pollution 
Conuol Program, 1992. 

Fact Sbeet - Wute Reduction for Automotive Repair Sbops; DTSC, 1989. 

Ha7.ardous Waste Reduction Assessment Handbook - Automotive Repair Sbops; DTSC, 1988. 

Ha7.ardous Waste Reduction Checklist - Automotive Repair Shops; DTSC. 1988. 

Storm Water Management for Industrial Activities: Developing Pollution Prevention Plans, and Best Management 
Practices, EPA 832-R-92-006, USEPA, 1992 
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ACTIVITY: OUTDOOR LOADING/UNLOADING OF MATERIALS 

DESCRIPTION 
Prevent or reduce the discharge of pollutants to Storm water from outdoor loading/ 
unloading of maierials. 

APPROACH 
• Parle rank trucks or delivery vehicles so that spills or leaks can be contained. 
• Cover the loading/unloading docks to reduce exposure of materials to rain. 
• Seal or door skirt between ttailer and building can also prevent exposure to rain. 
• Design loading/unloading area to prevent storm warer runon: 

grading or berming, and 
position roof downspours to direct storm water away from loading/unloading 
a=as. 

• Contain leaks during rransfer . 
• Use drip pans under hoses. 
• Make sure fort lift operators are properly trained. 
• Employee training for spill containment and cleanup. 

REQUIREMENTS 
• Costs (Capital. O&M) • Should be low except when covering a large loading/unload

ing area. 
• Mamrenance 

Conduct regular inspections and make repairs as necessary. The frequency of 
repairs will depend on the age of the facility. 
Check loading and unloading equipment regularly for leaks: 

valves. 
pumps. 
flanges. and 
connections. 

LIMITATIONS 

Applications 

Manufacturing 

~Materia/Handllni:::) 

Vehicle Maintenanc:. 

onstruction 

Roadways 

Wate Containment 

<:9iuselcseping Practi°i;ji) 

Targeted Constituents 

0 Sediment 

• Nutrienta 

• Heavy Metals 

• Toxic Materials 

• Flolltllb/e Materials 

• Oxygen Demand-
Ing Substanc:a 

• Oil& Grease 

0 Bacteria & Viruses 

• Uke/y to Have 
Slgnltii:ant Impact 

0 Probab• Low or 
Unknown Impact 

Implementation 
Requirements 

Q Capital Ca.ta 

0 O&MCosta 

0 Maintenance 

Q Training 

• Space and lime limirations may preclude all transfers from being performed indoors or 
~~ •~o~ 

• It may not be possible to conduct transfers only during dry weather. scs 
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Additional Information - Outdoor Loading/Unloading of Materials 

The loading/unioading of m,au:rials usually takes place outside. Loading or unloading of awerials occurs in two ways: 
materials in containers or direct liquid aansfer. Materials spilled. leaked or lost during loading/unloading may collect in 
the soil or on otber surfaces·and be carried away by runoff or when tbe area is cleaned. Rainfall may wash pollutants 
from macbinery used to unload or move materials. The loading or unloading may involve rail or 1ruck mmsfer. 

The most important factors in preventing these constituents from entering storm warer is: 
• Limit exposure of material to rainfall 
• Prevent storm war.er runon. 
• Check equipment regularly for leaks. 
• Contain spiIJs during transfer operations. 

Loading or unioading of liquids should occur in the manufacmring building so tba1 any spills tbaI are not completely 
retained can be discharged to the sanirary sewer. ueaanent plant. or treated in a manner consistent with local sewer 
authorities and permit requirements. Best management practices include: 
• Use overhangs or door smts tbaI enclose the trailer. 

· • Parle tank trucks during delivery so that spills or leaks can be contained. 
• Design loading/unloading area to prevent storm waler runon wbicb would include grading or benning tbe area. and 

positioning roof downspouts so they direct storm waler away from the loading/unloading areas. 
• Check loading and unloading equipment regularly for leaks. including valves. pumps. flanges and connections. 
• Look for dust or fumes during loading or unloading operations. 
• Use a wriaen operations plan that describes procedures for loading and/or unloading. 
• Have an emergency spill cleanup plan readily available. 
• Employees uained in spill containment and cleanup should be present during the loading/unloading. 
• Establish depots of cleanup materials next to or near each loading/unloading area. and train employees in their use. 
• For loading and unloading tank trucks to above and below ground storage tanks, the following procedures should be 

used. 
- The area where the transfer takes place should be paved. If the liquid is reactive with the asphalt. Portland 

cement should be used to pave the area. 
- Transfer area should be designed to prevent runon of storm waler from adjacent areas. Sloping the pad and 

using a curb. like a speed bump. around the uphill side of the transfer area should reduce runon. 
- Transfer area should be designed to prevent runoff of spilled liquids from the area. Sloping the area to a drain 

should prevent runoff. The drain should be connected to a dead-end sump or to the saniwy sewer. A positive 
control valve should be installed on rbe drain. 

• For transfer from rail cars to storage ranks that must occur outside, use the following procedures: 
- Drip pans should be placed at locations where spillage may occur. such u hose connections. bose reels. and 

filler nozzles. Use drip pans wben making and breaking connections. 
- Drip pan systems should be insralled between the rails to collect spillage from tank cars. 

REFERENCES 
Best Management Practices for Industrial Storm Warer Pollution Control. Sanra Clara Valley Nonpoint Source Pollution 
Control Program. 1992 

Storin W liter Management for IndusUial Activities:-Developing Pollution· Prevention Plans. and Best Management 
Practices. EPA 832-R-92-006. USEPA. 1992 

Water Quality Best·Management Practices Manual. City of Seattle. 1989. 
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ACTIVITY: OUTDOOR CONTAINER STORAGE OF LIQUIDS 

DESCRIPTION 

COVER TO MINIMIZE 
STORM WATER 

/
DIKE TO CONTAIN 
SPILLS/STORM WATER 

Prevent or reduce the discharge of pollurams to storm water from outdoor container storage 
aieu by insralling safeguards against accidental releases. installing secondary conrainment. 
conducting regular inspections, and training employees in standard operating procedures 
and spill cleanup tec:bniques. 

APPROACH 
• Protect mau:ria1s from rainfall. runon. runoff. and wind dispersal: 

Store mau:ria1s indoors. 
Cover tbe storage area witb a roof. 
MiDize storm water nmon by enclosing tbe area or buiding a bcnn around it 
Use "doghouse" for storage of liquid containers. 
Use covered dumpsters for waste product conwncrs. 

• Storage of oil and hazardous materials must meet specific Federal and State standards 
including: 

Spill Prevention Contt0l and Counr.enncasurc Plan (SPCC) Plan. 
secondary containment. 
integrity and leak detection monitoring, and 
emergency preparedncu plans. 

• Train opcraIOr on proper storage. 
• Safeguards against aa:idcnral releases: 

overflow pnxcction devices to warn operator or automatic shut down uansfer 
pumps. 
protection guards (bollards) around tanks and piping to prevent vehicle or forklift 
damage.and 
clear ragging or labeling, and resuicting access to valves to reduce human error. 

• Berm or surround tank or container witb secondary containment system: 
dikes. liners, vaults. or double walled tanks. 

• Some municipalities require that secondary conm.imnent mas be connected to 
tbc sanitary sewer, prohibiting any hard connections to the storm drain. 

• Facilities with "spill ponds" designed to intercept. treat. and/or divert spills 
should contact the appropriare regulatory agency regarding envirinmcrital 
compliance. 

REQUIREMENTS 
• Cost (Capital, O&M) 

W'lll vary depending on tbc size of the facility and tbe necessary controls. 
• Maintenance: Conduct routine weekly inspections • 

LIMIT A TIO NS 
• Storage sheds oft.en must meet building and fire code rcquiremencs. 
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Applications 

Manufacturing 

Material Handling 

Vehicle Maintenanc. 

CConstructioD 

<€,mmercial Activit~ 

Roadway• 

Waste Containment 

~sekeeping Pnrcti~ 

Targeted Constituents 

0 Sediment 

0 Nutrients 

• Heavy Metals 

• Toxic Materials 

0 Floatable Materials 

• Oxygen Demand-· 
ing Subatance• 

0 Oil& Grease. 

0 Bacteria & Viruses 

• U=toH1111• · 
SS #leant /mpe,:t . 

0 Probable Low or 
Unknown Impact .i 

Implementation 
Requirements 

Q Capital Costa 

Q O&MCosta 

Q Maintenanc. 

Q Training 

• High O Low 
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Additional Information - Outdoor Container Storage of Uquids 

Accidental releases of malCrials from aboveground liquid storage tanks. drums. and dmnpsrers present the poten
tial for concaininaring srorm wareis with many.different polluranrs. ·Materials spilled; leaked or lost from srorage 
coowne:rs and durnpsrers may aa:umuJate in soils or on the surfaces and be carried away by sumn wa1er runoff. 
These source coouols apply ro conlainers loc::ared outside of a building used ro temporarily srore liquid materials. 
It should be noted tbat the storage of reactive. ignicable. or flammable liquids must comply with fire codes. 

Cooiarocr Maonemcm 
To limit tbe pcmibility of storm Wal.Cr pollution. containers used to store dangerous waste or other liquids should 
be kept inside the building unless this is impractical due ro site consttainrs. If the conrainers are placed outside. the 
following procedures should be employed: 
• Dumpsrers used to srore items awaiting uansfer ro a landfill should be placed in a lean-ro structure or other

wise covered. dumpsters sball be kept in good condition without corrosion or leaky seams. 
• Garbage dumpsterS sball be replaced if they are deteriorating to the point where leakage is occurring. It 

should be kept undercover ro prevent the enrry of sro1m water. Employees should be made aware of the 
importance of keeping the dumpsters covered and free from leaks. 

• A fillet should be placed on botb sides of the curb ro facilitate moving the dumpster. 
• Waste conrainer drums should be kept in an area such as a service bay. If drums are kept outside. they must 

be stored in a lean-ro type suucwre. shed or walk-in container ro keep rainfall from reacbing the drums. 

Storage of reactive. ignitible. or flammable liquids must comply with the fire codes of your area. Practices listed 
below should be employed ro enhance the fire code requirements. 
• Containers should be placed in a designated area. 
• Designated areas should be paved. free of aac:ks and gaps. and impervious in order to contain leaks and spills. 
• Liquid waste should be surrounded by a curb or dike ro provide the volume to contain 10 percent of the 

volume of all of the containers or 110 percent of the volume of the largest contliner, wbicbever is greater. 
• 1be area inside the curb should slope ro a drain. 

- For used oil or dangerous waste. a dead-end sump should be inscalled in the drain. 
- All other liquids should be drained to the sanitary sewer if _available. The drain must bave a positive conaol 

such as a lock. valve. or plug to prevent release of contaminau:d liquids. 
• The designated storage area should be covered. 
• Conramers used for liquid removal by an employees must be placed in a containment area. 

- A drip pan should be used ar all times. 
• Drums stored in an area where unauthorized persons may gain access must be secured to prevent accidental spillage. 

pilferage. or any unauthorized use. 
• Employees trained iD emergency spill deanup procedures should be present wben dangerous waste. liquid chemicals. 

or other wastes are loaded or unloaded. 

The most common causes of unintentional releases: 
• External corrosion and sttucmral failure. 
• Insrallation problems. 
• Spills and overf".llls due to operator error. 
• Failure of piping systems (pipes. pum~. flanges. couplings. hoses. and valves). and 
• Leaks during pumping of liquids or gases from uuck or railcar to a storage facility or vice versa. 

- - ------ - ~---- ----

OJ>mroc Iraioio0 /SafegpNJk 
Well-ttained employees can reduce human enors tbat lead ro accidental releases or spills. Employees should be familiar 
with the Spill Prevention Control and Countermeasure Plan. 1be employee should bave the tools and knowledge to 
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Additional Information -== Outdoor Container Storage of Liquids 

immediately begin cleaning up a spill if one should occur. Operawr errors can be prevenrcd by using engineering safe 
guards and thus reducing accidental releases of pollutanL Safeguards include: 
• Overflow protection devices on tank systems to warn the operator to automatically shutdown tr.111Sfer pumps when 

the lank reaches full capacity. 
• Protective guards (bollards) aro1md tanks and piping to prevent vehicle or forklift damage. and 
• Clearly tagging or labeling all valves to reduce human error. · 

Tank sysu:ms should be inspected and tank integrity rested regularly. Problem areas can often be detected by visually 
inspecting the tanks frequently. Problems or potential problems should be corrected as soon as possible. Registered and 1 

specifically trained professional engineers can identify and correct potential problems such as loose fittings. poor welding, 
and improper or poorly fiaed gaslccts for newly installed tank systems. The tank foundations. connections. coatings. and 
tank walls and piping systems also should be inspected. Inspection for corrosion. leaks. cracks. scratches in protective 
coatings. or other physical damage that may weaken the tank system should be a pan of regular integrity resting. 

5camm cnnrarorocm 
Tanks should be bermed or surrounded by a secondary conrainment system. Leaks can be detected more easily and spills 
can be contained when a secondary containment systems are installed. Benns. dikes. liners. vaults. and double-wall tanks 
are examples of secondary containment systems. 

One of the best protective measures against contamination of storm water is diking. Containment dikes are berms or 
retaining walls that are designed to bold spills. Diking is an effective pollution prevention measure for above ground 
storage tanks and railcar or tank truck loading and unloading areas. The dike sunounds the area of concern and bolds ·the 
spill. keeping spill materials separated from the storm water side of the dike area. Diking can be used in any indusUial · 
facility. but it is most commonly used for controlling large spills or releases from liquid storage areas and liquid transfer 
areas . 

For single-wall tanks. containment dikes should be large enough to bold the contents of the storage tank for the facility 
plus rain water. For trucks. diked areas should be capable of holding an amount equal to the volume of the tank ttuck 
compartmenL Diked consuuction material should be strong enough to safely bold spilled ma1erials. Dike materials can 
consist of earth. conaete. synthetic materials. metal. or other impervious materials. Strong acids or bases may reaa with · 
metal containers. conaete. · and some plastics. Where strong acids or bases or stored. alternative dike maierials should be 
considered. More active organic chemicals may need certain special liners for dikes. Dikes may also be designed with 
impermeable materials to increase containment capabilities. Dikes should be inspected during or after significant sU>nDS 
or spills to check for washouis or ovcrtlows. Regular checks of containment dikes to insure the dikes are capable of 
holding spills should be conducted. Inability of a sttucwre to retain storm water. dike erosion. soggy areas. or changes in 
vegetation indicate problems with dike suuaures. Damaged areas should be paichcd and stabilized immediately. Earthen 
dikes may require special maintenance of vegetation such as mulching and irrigation. 

Curbing, is a barrier that swrounds an area of concern. Curbing is similar to containment diking in the way that it prevents 
spills and leaks from being released into tbe environmenL 'Ibe curbing is usually small scaled and does not contain large 
spills like diking. Curbing is common at many facilities in small areas where handling and transfer liquid materials occur. 
Curbing can redirect cootaminared storm water away from the storage area. It is useful in areas where liquid materials are 
transferred from one container to another. Asphalt is a common material used for curbing; however. curbing materials 
include earth. concrete. synthetic materials. metal. or other impeneaable IIWCrials. Spilled materials should be removed 
immediately from curbed areas to allow space for future spills. Curbs should have manually-controlled pump systems 
rather than common drainage systems for collection of spilled marcrials. 'Ibe curbed area should be inspected regularly to 
clear clogging debris. Maintenance should also be conducted frcquendy ro prevent overflow of any spilled materials as 
cW'bed areas· are designed only for smaller spills. Curbing bas the following advantages: 
• Excellent nmon control. SC& 
• Inexpensive. 

• Ease of installment. ~· 
• Provides option to recycle materials spilled in curb areas. and ::__. 
• Common induscry pg1aice. ~-
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Additional Information - Outdoor Container Storage of Liquids 

MaiDlCDiVJCC 
• Weekly inspection should be cxmsidm:d and indude: 

Check for extcmal.amosioo and suucmral failure. 
Check for spills and overfills due ro oper.wr c:rror, 
Check for failure of piping sysu:m (pipes. pumps. flanges. C90Pling, hoses. and valves), 
Check for leaks or spills during pumping of liquids or gases from uuck or rail car ro a storage facility or vice 
versa. 
Visually inspect new rank or container installation loose tiuings, poor welding, and improper or poorly fiucd 
gaskeU.and 
Inspect rank foundations. connections. coatings. and rank walls and piping system. Look for corrosion. leaks, 
cracks, saau:hes. and other pbysic:al damage lbat may weaken the rank or coruaioer system.· 

:Eumplcs ac Effegjvc Prnmrns 
lbe ·doghouse" design has been used to store small liquid containers. The roof and flooring design prevent conract with 
direct rain or nmoff. lbe doghouse has two solid sttucmral walls and two canvas covered walls. The flooring is wire 
mesb about secondary conrairnnenL lbe unit has been used successfully at Lockheed Missile and Space Company in 
Sunnyvale. 

REFERENCES 
Best Management Practices for Industtial Storm Wa= Pollution Control. Santa Clara Valley Nonpoint Source 
Pollution Control Program. 1992. 

Storm Wau:r Management for Indosaial Aaivities: Developing Pollution Prevention Plans. and Best Management 
Practices. EPA 832-R-92-006, USEPA. 1992. 

Water Quality Best Management Practices Manual, City of Seaale, 1989. 
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ACTIVITY: OUTDOOR PROCESS EQUIPMENT OPERA TJONS AND 
MAINTENANCE 

DESCRIPTION 

DIKE TO CONTAIN 
SPILI.SISTORM WATER 

Prevent or reduce the discharge of polluwus to storm waier from outdoor process equip
ment operations and maintenance by reducing the amount of ware aeatcd. enclosing or 
covering all or some of the equipment. insralling secondary containment. and uaining 
employees. 

APPROACH 
• Alter the activity to prevent exposure of pollutants to storm water. 
• Move activity indoors. 
• Cover the area with a permanent roof. 
• Minimize contact of storm water with outside manufacturing operations through 

berming and drainage routing (run on prevention). 
• Connect process equipment m:a to pubic sewer or facility wurewarer tteam1ent 

sysu:m. 
• Clean regularly the storm drainage system. 
• Use cw:b basin fllttation inserts (Chapter S, TC6, Media Filtration) u a means to 

capture particulate pollutanlS. 
• Some municipalities require that secondary containment areas (regardless of size) be 

coonccred to the sanirary sewer, prohibiting any bard connections to the storm drain. 

REQUIREMENTS 
• Costs (Capital. O&M) 

Variable depending on the complexity of the operation and tbe amount of coouol 
necessary for storm waler pollution conttol-

• Maintenance 
Routine preventive maintenance. including checking process equipment for 
·leaks. 

LIMITATIONS 
• Providing cover may be expensive. 
• Space limiratioos may preclude enclosing some equipmenL 
• Stomge sheds often must meet building and tire code requirements. 
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Applications 

CManutacturing ~ 
Material Handling 

Vehicle Maintenant:11 

C§onstructiou 

€._mmercia/ Activit~ 

Roadways 

Waste Containment 

Housekeeping Practie11s 

Targeted Constituents 

• Sediment 

0 Nutrients 

• Heavy Meta/$ 

• Toxic Material$ 

0 Floatable Material• 

0 Oxygen Derrillnd-
ing Substancu 

• OIi & Grease : . 

0 Bacteria & Virus• 

• Ukely to H11n 
Sls,nlllcant Impact · 

0 Probabht Low or 
Unknown Impact 

Implementation 
Requirements 

• Capital Costa 

~ O&MCosta 

~ Maintenant:11 

~ Training 

• High O Low 
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Additional Information - Outdoor Process Equipment Operations and Maintenance 

Outside process equipment operations can coowninate storm water runoff. Activities. sucb as rock grinding or ausb
ing, painting or coaung, grinding or sanding, degreasing or pans cle:ming, landfills. waste piles. wastewater and solid 
waste treaanent and disposal. and land application are process operations tbat use hazardous materials and tbat can lead 
to conr.aminarion of storm war.er runoff. Pollutants from tbe wastewater and solid waste rreaanenr and disposal areas 
result from waste pumping, additions of treaanent chemicals. mixing, aeration, clarification. and solids dewatering . 

. 
Pos&ble storm war.er conWninants include heavy metals. roxic materials. and oil and grease. W asr.e spilled. leaked. or 
lost from outdoor process equipment operations may build up in soils or on other surfaces and be carried away by storm 
water runoff. There is also a potential for liquid waste from lagoons or surface impoundments, associated with outdoor 
equipment operations. ro overflow ro surface waters or soak tbe soil. wbicb can be picked up by srorm water nmoff. 

lbe preferred (and possibly the most economical) action to reduce storm war.er pollution is to alter the nature of activity 
sucb that pollutants are not exposed to Storm war.er. This may mean perfoming tile activity during dry periods only or 
substiwting benign materials for more roxic ones. Actions other than altering the activity include enclosing the activity 
in a building and connecting the floor drains ro the sanitary sewer. The area used by the activity may be so great as to 
make enclosure prohibitively expensive. Building cost can be reduced by not covering the sides. and thus eliminating 
tbe need for ventilating and lighting systems. When certain parts of the activity are the worst source of pollutants, those 
pans can be segregated and enclosed or covered. 

Curbs can be placed around the immediare bomidaries of the process equipmenL The srorm drains from these interior 
areas can be connected to the facility's process wastewater system. 

Reducing the amount of waste that is created and consequently the amount that must be stored or treated is another way 
to reduce the potential for storm water contamination from outside manufaclUring activities. Waste reduction BMPs are 
available for a wide range of industties and are designed to provide ideas and ways to reduce waste (see References). 

HxarauUc!D:eaanem Moditjgtions 
If storm war.er becomes polluted. it should be capmred and treated. If you do not have your own process wastewater 
treatment system. consider discharging to the public sewer system. Use of the public sewer might be allowed under the 
following conditions: 
• If the activity area is very small (less tban a few hmidred square feet), the local sewer authority may be willing ro 

allow the area to remain uncovered with the drain connected to tbe public sewer. 
• It may be possible under miusual cin:umsrances ro coD11ea a mucb larger area ro the public sewer, as long as tbe rate 

of Storm war.er discharges do not exceed the capacity of the wastewater treaanent planL 1be storm war.er could be 
stored during the storm and then ttansferred to the public sewer when the normal tlow is low, sucb as at nighL 

lbe majority of the pollutants in Storm water are discharged over time by the small. high frequency srorms. Less 
polluted runoff from the infrequent large storms can be bypassed to tbe storm drain. To implement tbis BMP, a hydrau
lic evaluation of the downstream sewer system should occur in consultation with the local sewer authority. 

Industties that generate large volumes of process wastewater typically have their own treaanent system that discharges 
din:ctly to the nearest receiving war.er. These industties have tbe discretion to use their wastewater creatment system ro 
treat storm war.er within the consu:wus of their permit requirements for process treaanenL It may also be possible for 
tbe industty to discbargcrthe Storm water din:ctly ro its effluent outfall without treaanent as long as tile toral ~g of 
the discbarged process W8U:r and Storm Water does DOt exceed tbe loading bad a storm water tteaanent device been used. 
This could be achieved by reducing tbe loading from the process wastewater treaanent system. Check with your Re
gional Water Quality Control Board, as this option would be subject to permit constraints and potentially regular 
moniroring. 
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Additional Information - Outdoor Process Equipment Operations and Maintenance 

REFERENCES 
Best Management Pmaices for Indusaial Storm Wasa Pollution ControL Santa Claia Valley Nonpoint Source Pollutioo 
Coouol Program. 1992. 

Publications That Can Work For You!; California Department of Toµ: Substances ConuoL Saaamento, CA. 1991 ( A 
list and order form for waste minimization publications from the State). 

Storm Wau:r Management for Industrial Activities: Developing Pollution Prevention Plans. and Best Management 
Practices. EPA 832-R-92-006. USEPA, 1992. 

Water Quality Best Management Practices Manual. City of Seaa.le. 1989 . 
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ACTIVITY: OUTDOOR STORAGE OF RAW MATERIALS, PRODUCTS, 
AND BY· PRODUCTS 

! 
i 
Ill 

• J 
D~CRIPTION 
Prevent or reduce tbe discharge of pollutants to storm waicr from outdoor material and 
product storage areas by enclosing or covering materials. installing secondary conrain
menr. and preventing srorm water nmon. 

APPROACH 
• Protect materials from rainfall. nmon. runoff and wind dispersal: 

Store material indoors. 
Cover tbe srorage area with a roof. 
Cover tbe material with a temporary covering made of polyethylene. pol~ 
pylene. or hypalon. 
Minimize srorm water nmon by enclosing the area or building a berm around tbe 
area. 
Use .. doghouse" for storage of liquid containers. 

• Parking lots or other surfaces near bulk materials storage areas should be swept 
periodically to remove debris blown or wamed from storage area. 

• Instill pellet traps at srorm water discharge points where pwtic pellets are loaded and 
unloaded. 

• Keep liquids in a designated area on a paved impervious surface within a secondary 
containment. 

• Keep outdoor storage containers in good condition. 
• Use berms and curbing. 
• Use c:alCb basin fllttation inserts (Chapter s. TC6. Media Filttation) 

REQUIREMENTS 
• Casis (Capital. O&M) 

. Costs should be low except wbeie large areas may have to be covered. 
• Maintenance 

Berm and curbing repair and parching. 

LIMITATIONS 
• Space limiWions may preclude storing some materials indoors. 
• Some municipalities require that secondary containment areas (regardless of size) be 

connected to tbe sanirary sewer. prohibiting any bard connections to tbe storm drain. 

• Storage sheds often must meet building and fue code requirements • 
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Applications 

Manufacturing 

~erial Handlln_v 

Vehicle Maintenance 

Targeted Constituents 

• Sediment 

0 Nutrient• 

• Heavy Metal• 

• Toxic Meteriai. 

• Floatable Materiai. 

0 Oxygen Demand-
ing Subatanca 

• Oil& Grease 

0 Bacteria & Viru•• 

• U=IDHne 
SI Rcant Impact 

0 Probabi. Low or 
Unknown Impact 

Implementation 
Requirements 

~ Capital Coata 

0 O&MCoata 

0 Maintenance 

~ Training 

• High O Low 
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Additional Information - Outdoor Storage of Raw Materials, Products, and By-Products 

Raw mau:ria1s. by-products. finished products. comamers. and material storage areas exposed to rain and/or 
runoff can pollute SlOml water. Storm water can become coatarniaared by a wide range of conramiaams wbcn 
materials wash off or dissolve into waier or arc added to nmoffby spills and leaks. 

Paved areas should be sloped in a manner mat minimae the pooling of war.er on the site. particularly with 
materials that may lc:ac:h pollutants into storm water and/or groundwater, sucb as composL logs, and wood chips. 
A miaimnm slope of 1.5 percent is recommended. 

Curbing should be placed along tbe perimeu:r of the area to prevent tbe nmon of unconramiaared storm war.er 
from adjacent areas as well as runoff of sc.onn wau:r from tbe stoekpile areas. The storm drainage sysr.em should 
be designed to mmimi:ce tbe use of cau:b basins jn tbe mtf:rior of tbe area as they tend to rapidly fill with manu
facturing mar.erial. In these cases, c:onsidcr the use of die cardl basm insert filter dcsaibcd ia Chapter S, TC6 
(Media Filtration). The area should be sloped to drain storm water to the perimeter where it can be colleaed or to 
inr.emal drainage alleyways where mar.crial is not sroctpiled. If tbe raw marerial, by-product. or product is a 
liquid. more information for outside storage of liquids cm be found under SC6, Outdoor Container Storage of 
Liquids. 

Enronles 
lbe .. doghouse'" design bas been used to store small liquid containers. lbe roof and flooring design prevent 
contact with direct rain or runoff. The doghouse bas two solid strucmral walls and two canvas covered walls. 
lbe flooring is wire mesh about secondary containmenL lbe unit bas been used successively at Lockbeed 
Missile and Space Company in Sunnyvale. 

REFERENCES 
Best Management Practices for Industrial Storm War.er Pollution Conaol, Santa Clara Valley Nonpoint Source 
Pollution Conaol Progmn. 1992. 

Storm Water Management for Industrial .Activities: Developing Pollution Prevention Plans. and Best Management 
Pnlctices, EPA 832-R-92-006. EPA.·1992. 

War.er Quality Best Management Praaices Manual, City of Seaale. 1989. 
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ACTIVITY: WASTE HANDLING AND DISPOSAL 

0 
RECYCLABLE 

WASTE 
ONLY 

Applications 

Manufacturing 

Material Handling 

Vehicle Maintenance 

onstruction 

DESCRIPTION Targeted Constituents 

0 Sediment Prevent or reduce the discharge of pollutants to storm water from waste handling and 
disposal by tracking waste generation. storage. and disposal: reducing waste generation and 
disposal through source reduction. re-use. and recycling; and preventing runon and runoff 
from waste management areas. 

0 Nutrients 

e Heavy Metals 
APPROACH 

• Toxic Materials 

0 Floatable Materials 

0 Oxygen Demand-

• 
• 
• 
• 
• 

• 

• 

• 

• 

• 
• 
• 
• 
• 

• 

Maintain usage inventory to limit waste generation. 
Raw material substiwtion or elimination . 
Process or equipment modification. . 
Production planning and sequencing. ing Substancn 

SARA Title m, Section 313 requires reporting for over 300 listed chemic:als and 
chemical compounds. This requirement should be used ro track these chemicals • Oil & Gruse 

although this is not as accurate a means of tracking as other approaches. O Bacteria & Virus• 
Track waste generated. 

Chara . • Uk•ly_ to Hav• 
ctenze waste stteam. Slgn,tleant Impact 

Evaluate tbe process generating tbe waste. Q Probab,. Low or 
Prioritize waste streams using: manifests. biennial reports. permits. environmen- Unknown Impact 

tal audits. SARA Title m reports. emission reports. NPDES monitoring repons. L::========.i 
Inventory reports. Implementation 
Dara on chemical spills. Requirements 
Emissions. 
Shelf life expiration. 0 Capital Costs 

Use design dara and review: process flow diagram. materials and applications diagram. Q O&M Costa 
piping and insttuctions. equipment list. plot plan. 
Use .raw material and production data and review: composition sheets. materials safety O Maintenance 

data sheets (MSDS), batch sheets. produa or raw material inventory records. produc- Q Training 
tion schedule. operaror dara log. 
Use economic data and review: 

Waste ireaanent and disposal cost. 
Product utility and economic oost. 
Operation and maintenance labor cost. 

Recyde marcria1s whenever possible. 

Maintain list of and tbe amounts of materials disposed. 
Waste segregation and separation • 

Check indusuial waste management areas for spills and leaks. 
Cover, endose, or berm indusaial wastewater management areas whenever possible to 
prevent contact with mnon or runoff. 
Equip waste uanspon vehides with anti-spill equipment. 
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ACTIVITY: WASTE HANDLING AND DISPOSAL (Continue) 

• Minimize spills and fugitive losses sucb as dust or mist from loadiag systems. 
•. Ensure tbat sedimeuu·or wasr.es are prevemed from beiag tracked off-site. 
• Training and supervision. · 
• Stencil sr.orm drains OD tbe facility's property with prohibitive message regarding waste clisposaL 
• For a quick reference on disposal altenwives for specific wast.es~ Table 4.1. SCl. 
• Consider ordering industty-specitic or waste saeam-specific guidance from PPIC (see Appendix G). 

REQUIREMENTS 
• Cosas (Capiral. O&M) 

Capilal and O&M cosu for these programs will vary subsrantially depending on rhe size of the facility and tbe 
rypes of waste handled. Cosu should be low if there is an inventory program in place. 

• Maintenance · 
None except for mainraining equipment for material traeking program. 

LIMITATIONS 
• Hazardous waste tbat c:mmot be re-used or recycled must be disposed of by a licensed buardous waste hauler. 

SC9 
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Additional Information - Waste Handling and Disposal 

lnduslrial wasu: management activities cx:cur in areas that can conram.inale srorm water and include landfills. wasie piles. 
wasiewar.er and solid wasie ttcaancDt and disposal. and iaDd application. Typical operations which affea storm war.er 
pollution may include wasu: pumping. tteaancnt cbemicals storage. mixing, aeration. clarificuion. and solids dewaier
ing. 

Wasrc Bcdm;xjon 
Wasu: spilled, leaked, or lost from wasu: management areas or outside manufacturing activities may build up in soils or 
in omer surfaces and be carried away by srorm waler runoff. There is also a potential for liquid wasie from lagoons or 
surface impoundmenrs ro overflow to surface waters or soak me soil where pollutanrs may be picked up by srorm water 
runoff. 

Wasu: reduction for manufacturing activities is me best way to reduce me poiential of srorm waler contamination from 
wasie management areas. Reduction in me amount of industrial wasie generaied can be accomplished using many 
different types of source conirols sucb as: 
• Production planning and sequencing. 
• Process or equipment modification. 
• Raw malerial substiwtioo or elimination. 
• Loss prevention and housekeeping. 
• Wasu: segregation and separation. 
• Close loop recycling. 

An approach to reduce storm water pollution from waste handling and disposal is to assess process activities at me 
facility and reduce waste generation. The assessment is designed ro find situations where waste can be eliminated or 
reduced and emissions and environmental damage can be minimiz.ed. The assessment involves collecting process 
specific information, setting pollution prevention targets, and developing, screening and selecting wasu: reduction 
options for further study. Starting a wasie reduction program is economieally beneficial because of reduced raw material 
purdJascs and lower wasu: disposal fees. In addition, marcrial tracking syslemS to increase awareness about mau:rial 
usage can reduce spills and minimize contamination, mus reducing me amount of waste produced. 

Sama.cat Control 
Wasu: can be prevcnu:d from coorarnioaring srorm war.er by checking wasu: management areas for leaking containers or 
spills. Corroded or damaged containers can begin to leak at any time. Transfer waste from these damaged containers 
into safe containers. Dumpsters should be covered to prevent rain from washing waste out of boles or cracks in the 
boaom of me dumpster. Leaking equipment including valves. lines. seals. or pumps should be repaired promptly. 

Vehicles transporting waste should have spill prevention equipment that can prevent spills during transpon. The spill 
prevention equipment includes: 
• Vehicles equipped with baffles fm liquid wasu:. 
• Trucks with sealed gares and spill guards for solid wasie. 

Loading or unloading wastes can conrarninaie storm water when the wasu:s are lost from the transfer. Loading sysiems 
can also be used to minimize spills and fugitive emission losses sucb as dust or misL Vacuum transfer syslemS can 
minimize waste loss. 

Rnnon/R,ynoff Pr:evcndoo 
Storm water runon should be prevenled from entering the wasu: management area. Storm waier pollution from runon 
can be prevented by enclosing the area or building a berm around me area. Other alternatives for reducing storrn war.er 
pollution include: 
• Preventing the waste materials from directly contacting rain. SC9 
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Additional Information - Waste Handling and Disposal 

• Moving the activity indoor after ensuring that all safety concc:ms such as fue ha%ard and ventilation are addressed. 
• Covering the area with a permanent roof. 
• Covering Waste piles widl temporary covering maierial such as reinforced wpaulin. polyedlylene. polyurethane. 

polypropylene or hypalon. 

To avoid tracking materials off-site. tbe waste management area should be kept clean at all times by sweeping and 
cleaning up spills immediately. Vehicles should never drive through spills. If necessary. wash vehicles in designated 
areas before they leave dle site. and conaol dle wash war.er. 

Minimizing the runoff of polluted storm water from land application of industrial waste on-site can be accomplished by: 
• Choosing a site where: 

slopes are under 6 percent 
the soil is permeable 
tberc is a low wmer table 
it is located away from wetlands or marshes 
tberc is a closed drainage system 

• Avoiding applying waste to the site: 
when it is raining 
when the grolDld is frozen 
when the grDIDld is saturmed with water 

• Growing vegetation on land disposal areas to stabilize soils and reduce dle volume of surface war.er runoff from the 
site. 

• Maintaining adequate barriers between dle land application site and the receiving waters. Planted strips are particu
larly good. 

• Using erosion conaol techniques 
mulching and matting. 
filter fences. 
straw bales. 
diversion terracing. 
sediment basins. 

• Performing routine maintenance to ensure dle erosion conuol or site stabilization measures are working. 

'Eiarnntes at BUeaixe Pmrrams 
The port of Long Beach has a swe-of-dle-art databi!sc: for identifying potential pollurant sources. documenting facility 
management praaices. and cracking polluwus. 

REFERENCES 
Best Management Practices for lndusttial Storm Water Pollution ConuoL Sanm Clara Valley Nonpoint Source Pollution 
Conuol Program. 1992. 

Publications Than Can Work For You!; California Dcpanment of Toxic Substances ConuoL Saaamenro. CA. 1991 (A 
list and order form for was~ minimization publications from me Slate). 

Stoml Water Management for lndusuial Activities: Developing Pollution Prevention Plans. and Best Management 
Praaiccs, EPA 832-R-92-006, USEPA. 1992. 

Distribute List. Pollution Prevention Information Oearioghouse. USEPA 1992. 
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ACTIVITY: CONTAMINATED OR ERODIBLE SURFACE AREAS 

DESCRIPTION 
Prevent or reduce the discharge of pollurams to storm water from contaminated or 
erodible surface areas by leaving as roucb vegetation on-site as possible. minimizing soil 
exposure time. stabilizing exposed soils. and preventing storm Water runon and nmoff. 

APPROACH 
This BMP addresses soils wbicb are not so conram;nared as to exceed criteria (see Title 22 
California Code of Regulations for Hazardous Waste Criteria), but the soil is eroding and 
carrying pollutants off in the storm water. 

Contaminated or erodible surface areas can be conttolled by: 
• Preservation of natmal vegetation. 
• Re-vegemtion. 
• Chemical stabilization. 
• Removal of contaminated soils. or 
• Geosynthetics. 
• For a quick reference on disposal alternatives for specific wastes see Table 4.1. SC 1. 

REQUIREMENTS 
• Cost (Capital. O&M) 

Except for preservation of natural vegetation. each of the above solutions can be 
quite expensive depending upon tbe size of the area. 

• Mainreoaoce 
Maintemmce should be minimal, except possibly if irrigation of vegetation is 
necessary. 

LIMITATIONS 
Disadvantages of preserving nawral vegetation or re-vegetating include: 
• Requires substantial planning to preserve and maintain tbe existing vegetation. 
• May not be cost-effective with bigb land costs. 
• Lack of rainfall and/or poor soils may liroit the success of re-vegetated areas. 

Disadvantages of chemical stabilization include: 
• Creation of impervious surfaces. 
• May cause harmful effecu on Water quality. 
• Is usually more expensive than vegetative cover. 
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Applications · 

Manufacturing 

Material Handling 

Vehicle Maintenance 

~nstructiii) 

Commercial Activitiu 

CBoadwsyi) 

Waste Containment 

Housekeeping Practices 

Targeted Constituents 

• Sediment 

• Nutrients 

• Heavy Metals 

• Toxic Materials 

• Floatable Materials 

• Oxygen Demand-
ing Substances 

• Oil& Grease 

0 Bacteria & Virus• 

• Uk•ttoHw. -
Sign tlcant Impact 

0 Probab,. Low or 
Unknown Impact 

Implementation 
Requirements 

'- Capital Coats 

'- O&MCosts 

0 Maintenance 

0 Training 
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Additional Information - Contaminated or Erodible Surface Areas 

Of interest bere are areas within the indusuial site that are bare of vegetation and therefore subject to erosion. They may 
or may not be contuninated from past or current activities. Activity may or may not be occurring-in the area of interesL 
According to the Stare' s General Indusuial Activity Storm Water Permir. the SWPPP must include BMPs that deal with 
these situations. If the area is temporarily ban: because of consuuction. see SC12. Building Repair. Remodeling. and 
Consauctioo. 

Conramimted or erodible surfaces can result from the buman activities sudl as vegeallion removal. compacting or 
disturbing soil. and changing natural drainage pauems. Industries must identify the areas of conwninated or erodible 
surfaces. The areas may include: 
• Heavy aaivity where plants cannot grow. 
• Soil stockpiles. 
• Steep slopes. 
• Consttuctioo areas. 
• Demolition areas. 
• Any area where soil is disturbed. 

The most effective way to conaol erosion is to preserve existing vegetation. Preservation of natural vegetation provides 
a natural buffer zone and an opporumity for infiltration of storm water and capture of pollutants in tbe soil matrix. By 
preserving stabilized areas. it minimizes erosion potential. protects water quality. and provides aesthetic benefits. This 
practice is used as a permanent conaol measure. Vegetation preservation on-site should be planned before disturbing the 
site. Preservation requires good site management to minimize the impact of consuucrion when consuuction is underway. 
Proper maintenance is imponant to ensure healthy vegewion that can conaol erosion. Different species. soil types. and 
climatic conditions will require different maintenance activities such as mulching, fertilizing. liming. irrigation. pruning 
and weed and pest conaoL Maintenance should be performed regularly especially during consuuction phases. 

Advantages of preservalion of natural vegetation are: 
• Can handle higher quantities of storm water nmoff than newly seeded areas. 
• lnaeases the filtering capacity because vegetation and root systems are usually dense in preserved natural 

vegeallion. · 
• enhances aesthetics. 
• Provides areas for infiltration. thus reducing the quantity and velocity of storm war.er runoff. 
• Allows areas where wildlife can remain undisturbed. 
• Provides noise buffers and saeens for on-site opemtion. 
• Usually requires less mainrenance than planting new vegetation. 

The measure of choice is to leave as much native vegewion on-site as possible. thereby reducing or eliminating the 
problem. However. assmning tbe site already has contuniMted or erodible surface areas. there are three possible courses 
of action: 

1. Re-vegerare the area if it is not in use and therefore not subject to damage from site activities. 1n as much as 
the area is already devoid of vegetation. special measures are likely necessary. Lack of vegeration may be 
due to the lack of waaer and/or poor soils. The later can perhaps be solved with fenili7.alion. Or the ground 
may simply be too compacted from prior use.- Improving soil conditions may be sufficient to suppon 
vegeallion. If available process wasteWatcr can be used for irrigation. see Consuuction Best Management 
Practice Handbook for procedures to establish vegeauion. 
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Additional Information - Contaminated or Erodible Surface Areas 

2. Chemical srabilization (for example ligno sulfate) can be used as an altemate in areas where temporary 
seeding practices cannot be used because of season or climate. It can provide immediate. effective. and 
inexpensive erosion a>naol. Application rares and procedures recommended by the manufaawer should be 
followed as closely as possible to prevent the product from forming ponds and creating large areas wbcre 
moisture cannot peneume the soil Toe advantages of chemical s~bilizalion include: 
• Easily applied to the surface. 
• Effective in srabilizing areas. 
• Provides immediate prolCCtion to soils that arc in danger of erosion. 

3. Removal of conraminared soils is a last reson and quite expensive. The level and extent of the conraminalion 
must be der.crmincd. This der.cnnination and removal must comply wilh Seate and Federal regulations. 
permits must be acquired. and fees paid. 

4. Geosynthetics include lhose mar.crials that are designed as an impermeable barrier to contain or control large 
amounts of liquid or solid maner. Geosynthetics have been developed primarily for use in hlndfills and surface 
impoundments, and the technology is well established. There are two general typeS of geosynthetics: 
geomc:mbranes(impermeable) and geor.cxtiles(permeable). 

• Geomembranes are composed of one of three cypes of impermeable materials: elastomers(rubbers), 
tbennoplasics(plastics). or a combination of lhese two cypes of materials. The advantages of these materials .. 
include: 1) the variety of compounds available. 2) sheeting is produced in a factory environment. 3) polymeric 
membranes are flexible. and 4) simple installation. The disadvantages include: 1) chemical resistance must be 
derennined for each application. 2) seaming systems may be a weak link in lhe system, and 3) many materials. 
are subject to attack from biotic, mechanical. or environmental sources. ·. 

• Geotextiles are uncoaied synthetic r.cxtile products that are not water tigbL They are composed of a variety of 
mareria1s. most commonly polypropylene and polyester. Geotextiles serve five basic functions: 1) filtration. 2) 
dr.linagc. 3) separation, 4) reinforcement. and S) armoring. 

For more information on geosynlhetics. see lhe reference below. 

REFERENCES 
Covers for Unconaolled Hazardous Waste Sites. USEPA. EPA/540/2-85/002. PB87-l 19483. 198S. 
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ACTIVITY: BUILDING AND GROUNDS MAINTENANCE 

-
·1111 

DESCRIPTION 
Prevent or reduce tbe discharge of pollutants to stonn warer from buildings and grounds 
maintenance by washing and cleaning up witb as little water as possible. preventing and 
cleaning up spills immediately, keeping debris from enrering the storm drains. and 
maintaining the storm warcr collection system. 

APPROACH 
• Leaving or planting native vegewion to reduce water. fertilizer, and pesticide needs. 
• Careful use of pesticides and fertilizers in landscaping. 
• Inrcgratcd pest management where appropriate. 
• Sweeping of paved surfaces. 
• Cleaning of tbe storm drainage sySlCm at appropriate intervals. 
• Proper disposal of wasb warer. sweepings. and sediments. 
• For a quick reference on disposal alternatives for specific wastes see Table 4.1. SC 1. 

REQUIRMENTS 
• Costs (Capital, O&M) 

Cost will vary depending on the type and size of facility. 
Overall costs should be low in comparison to other BMPs. 

• Maintenance 
The BMPs themselves relare to maintenance and do not require maintenance as 
they do not involve sttucwres. 

LIMITATIONS 
• Alternative pest/weed controls may not be available. suitable. or effective in every 

case. 
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Additional Information - Building and Grounds Maintenance 

Buildings and grounds mainu:nance includes raking care of landscaped ~ around the facility, cle:ming of paricing lots 
and pavement.odler than in the area of induslrial activity~ and me cleaning of me stoan drainage sysu:m. Painting and 
otber minor or major repairs of buildings is covered in ·SC12- (Building Repair. Remodeling, and Construction). Certain 
normal maintenance activities can generare materials dlat must be properly disposed. Omer maintenance activities can 
enbance water quality if they are carried out more frequently and/or in a more deliberate fashion. 

Peslid4ctEeniUzcr Mpna0 erocm 
Landscape maintenance involves the use of pesticides and fertilizers. Proper use of these materials will reduce the risk 
of loss to storm water. In panic::ular, do not apply dlese materials during the wet ~n as Ibey may be carried from me 
site by me next storm. When imgating the landscaped areas, avoid over-wau:ring not only to conserve war.er but to 
avoid the discharge of water which may bave become contaminated widl nutrients and pesticides. 

It is important to properly store pesticides and application equipment. and to dispose the psed containers in a responsible 
manner, consistent with state regulations. Personnel who use pesticides should be ttained in dleir use. Tbe California 
Deparanent of Pesticide Regulation and county agricultural commissioners license pesticide dealers, certify pesticide 
applicators, and conduct on-site inspections. 

Written procedures for me use of pesticides and fertilizers relevant to your facility would help maintenance staff 1D1der
SW1d the .. do's" and .. don'ts". If you have large vegewed areas. consider me use of integrated pest management (1PM) 
techniques to reduce the use of pesticides. 

Pru;tc;in°tsman sewer Maintenance 
A parking area that drains to the same storm drainage system as the industtial activity that is to be permitted must also be 
evaluated for suirable BMPs. Storm water from parking lots may contain undesirable concentrations of oil, grease. 
suspended particulates, and metals such as copper, lead, cadmium. and zinc, as well as the petroleum byproducts of 
engine combustion. Deposition of air particulates. generated by the facility or by adjacent industties. may conttibute 
significant amounts of pollutants. 

1be two most appropriate mamrenance BMPs are periodic sweeping and cleaning aw:h basins if they are part of me 
drainage system. A vacuum sweeper is me best method of sweeping, rather than mechanical brush sweeping which is 
not as effective at removing the fine particulates. 

Cau:h basins in parking lots generally need to be cleaned every 6 to 12 months. or whenever the sump is half full. A 
sump that is more than half full is not effective at removing additional particulate pollutants from me storm water. Uthe 
storm drain lines have a low gradient. less than about 0.5 feet in elevation drop per 100 feet of line. it is likely that 
material is settling in the lines during the small, frequent storms. U you bave not cleaned the stoan drain system for 
some time, check the lines as well U they are not cleaned. the catch basins will likely be filled during the next signifi
cant storm by material that is wasbed from the lines. Also. insrall .. tum-down" elbows or similar devices on the outlets 
of the catch basins; they serve to retain floatables, oil and grease. 

\ 
Clearly mark the storm drain inlets, either with a color code (to distinguish from process water inlets if you bave them) 
or with me painted stencil of .. DO NOT DUMP WASTE". This will minimize inadvertent dumping of liquid wastes. 

Sweepings and sediments iiom these maintenance activities are generally low in metals and other pollutants and mere- -
fore can be disposed on-site or to a coDSb'UCtion debris landfill Test me IIUW:rial if there is a reasonable doubt wbetber 
metals or other pollutants are presenL If concentrations of contaminants are high, it indicaies dlat other BMPs·may be 
needed to eliminate or reduce emissions from the source. U a vactor truck is used to clean the Storm drainage system, 
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Additional Information - Building and Grounds Maintenance 

dirty warcr will be generared. This Wala' should not be discharged ro me storm drainage system as it is silt laden and 
contains much of tbe pollwants that were removed by the catch ba.uns. The water should be-disposed ro the process 
WIISU:Wala' system. if you bave one. or to the public sewer if permission·is grarued t;y1be lecal sewer·authority. Alterna
tively, tbe warcr can be placed somewbc:ie on tbe site where it can evaporaie. 

. 
The cleaning of the paved surfaces and c:ar.cb basins in the areas of industrial activity bas been discussed previously in 
SC5 (Loading and Unloading of Materials), SC7 (Outdoor Process Equipment Operations and Maintenance), and SC8 
(Outdoor Storage of Raw Mau:rials. Products, and Byproducts). 

If some employees bave cars that are leaking abnormal amo1mts of engine fluids, encourage them to bave the problem 
correaed. 

fuaroolcs of Effcc;rive Programs 
Information on integrated pest management may be obtained from tbe Bio-Integral Resource Center, P.O. Box 7414, 
Berkeley, CA 94707, 510-52~2467. 

REFERENCES 
Best Management Practices for Industrial Storm Water Pollution Control. Santa Clara Valley Nonpoint Source Pollution 
Control Program. 1992. 

f' . 
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ACTIVITY: BUILDING REPAIR, REMODELING ANO CONSTRUCTION 

-------~--- --

DF.SCRIF110N 
Prevent or reduce tbe discharge of pollutanrs to storm water from building repair. remodel
ing, and a:,nsuuction by using soil erosion contt0ls. enclosing or covering building 
material storage areas. using good housekeeping practices. using safer alternative prod· 
ucts. and training employees. 

APPROACH 
• Use soil erosion conuol techniques if bare ground is temporarily exposed. See the 

Construction Activity Best Management Practice Handbook. 
• Use penrument soil erosion contt0l techniques if the remodeling clears buildings from 

an area ttw are not to be replaced. See SCIO (Contaminted or Erodible Surface 
Areu). 

• Enclose painting operations. consistent witb local air quality regulations and OSHA. 
• Properly store materials that are normally used in repair and remodeling suc:b as 

paiDIS and solvents. 
• Properly store and dispose waste marerials generated from the activity. Sec CA20. 

Solid Waste Management. Consauction Handbook. 

• Maintain good housekeeping practices while work is underway. 

REQUIREMENTS 
• CoSIS (CapitaL O&M} 

These BMPs are generally of low to modest in cosL 

· LIMITATIONS 
• This BMP is for minor consuucdoD only. lbe swe· s General Consttuction Activity 

Storm Wau:r Permit Im more requiremencs for larger projeclS. lbe companion 

• 

• 
• 

.. Consuuction Activity Best Management Practice Handbook" a:,nrains specifac 
guidance and best management practices for larger-scale projecu. 
H.alardous wate tbat cannot be re-used or recycled must be disposed of by a licensed 
hazardous waste hauler. 

Safer alu:mative produas may not be available. suitable. or effective in every case • 

Be c:enain tbat aaioas to help storm water quality are consistent with Cal- and Fed
OSHA and air quality regulations. 

Moditicactons an: a common occurrence particularly at large industrial sites. lbe activity 
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Additional Information - Building Repair, Remodeling, and Construdion 

may vary from minor and normal building repair to major remodeling, or tbe iosmJlation of new facilities on currently 
open space. These activities can gencr.ue pollutants tbat can reach storm wau:r if proper care is not taken. The sources of 
these contaminants may be solvents. paints, paint and varnish removers. flnisbmg residues. spent thinners. soap cleaners. 
kerosene. asphalt and concrete DUUerials. adhesive residues, and old asbestos iosralladoo. 

Qood HQusekeeoing · 
Proper can: involves a variety of mostly common sense. housekeeping actions such as: 
• Keep tbc wort site clean and orderly. Removing debris in a timely fashion. Sweep the area. 
• Cover materials of particular conc:em tbat must be left out. panicularly during the rainy season. 
• Educate employees who are doing the work. 
• Inform on-sire contractors of company policy on these matters and include appropriate provisions in their comract to 

make cerrain proper housekeeping and disposal practices are implemented. 
• Make sure that nearby storm drains are well marked to minimize the chance of inadvcncnt disposal of residual 

paints and other liquids. 
• Do not dump waste liquids down the 5'0ml drain. 
• Advise conaete uuck drivers to not wash their uuck over the storm drain. Have a designated area that docs not 

drain to the storm drain. 

• Clean the storm drain system in the immediate vicinity of the consuuction activity after it is completed. 

Proper education of off-site contractors is ofr.en overlooked. The conscientious efforts of well trained employees can be 
lost by unknowing off-site conaactors, so make sure they are well informed about wbat they arc expected to do. 

Painting operations should be properly enclosed or covered to avoid drifL Use temporary scaffolding to bang drop cloths 
or draperies to prevent drifL Application equipment that minimizes ovcrspray also helps. Loc:al air pollution regulations 
may, in many areas of the state. specify painting procedures wbicb if properly carried out arc usually sufficient to protect 
water quality. If painting requires saaping or sand blasting of the existing surface. use a ground cloth to collect the 
chips. Dispose the residue properly. If the paint contains lead or tributyl tin, it is considered a hazardous waste. 

Mix paint indoors before using so tbat any spill will not be exposed to rain. Do so even during dry wcadler because 
cleanup of a spill will never be 100% effective. Dried paint will erode from a surface and be washed away by storms. I! 
using wau:r based paints. clean the application equipment in a sink tbat is connected to the sanitary sewer. Properly store 
leftover paints if tbey are to be kept for the next job, or dispose properly. 

When using sealants on wood. pavement. roofs, etc, quickly clean up spills. Remove excess liquid with absorbent 
material or rags. If wbcn repairing roofs, small particles have accumulated in the gutter, either sweep out the gutter or 
wash the gutter and ttap the particles at the outlet of the downspout. A sock or gcofabric placed over the outlet may 
effectively trap the mau:rials. If the downspout is tight lined. place a temporary plug at the first convenient point in the 
storm drain and pump out the water with a vaaor uuck. and clean the carch basin sump where you placed the plug. 

S0iVErosion comml 
If the work involves exposing large areas of soil employ the appropriate soil erosion and control techniques. See the 
Consuuction Best Management Practice Handbook. ILold_b.uildblgs are bc:iing tom down and not replaced in the near 
future, stabilize tbe site using measures described in SCIO, Conraminatcd or Erodible Surface Areas. -

If a building is to be placed over an open area with a storm drainage system, make sure the storm inlets within the 
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Additional Information - Building Repair, Remodeling, and Construdion 

building are covered or removed. or tbc sronn line is connected w tbc sanuary sewer. If because of tbe remodeling a 
new drainage sysrem is to be insralled or tbe existing system is ro be modified. consider iDsraJ.ling calCb buins as tbey 
serve as effective "in-line" creaanent devices. See TC2 (Wet Ponds) in Olaptcr 5 regarding design aiteria. Include in 
tbe caldl basin a "tum~wn" elbow or similar device ro trap tloarables. 

Recyc:le residual paincs. solvencs. lumber. and other materials ro tbe maximum extent practical. Buy recycled products 
ro tbc maximum extent practical.. 

REFERENCES 
Best Management Practices for Industtial S rorm Water Pollution Conttol. Santa Clara Valley Nonpoint Source Pollution 
Conttol Program. 1992. 
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ACTIVITY: OVER-WATER ACT1V1TIES 

DESCRIPTION 
Prevent or reduce tbe discharge of polluamts to storm water and receiving waiers from 
over-water activities by minimizing over-water maioteoance. keeping wastes out of tbe 
warcr. cleaning up spills and wastes immediately, and educating tenants and employees. 

APPROACH 
• Properly dispose of domestic wasiewarer and ballast water. 
• Limit over-war.er bull surface maiotenanee to sanding and minor painting. 
• Use phosphate-free and biodegradable detergents for bull washing. 
• Use secondary containment on paint cans. 
• Have available spill containment and cleanup mau:rials. 

• Use ground dotbs when painting boalS oo land. 
• Use tarps. plastic sheeting, etc. to contain spray paint and blasting sand. 
• Properly dispose of surface chips. used blasting sand. residual paints. and other 

materials. Use temporary suxage amraioment that is not exposed to rain. 

• lmmediardy clean up spills on docks or boats. 
• Sweep drydocks before flooding. 

• Clean car.ch basins and tbe storm drains at regular inr.ervals. 
• Post signs to indicate proper use and dispmal of residual paints. rags, used oil. and 

other engine fiuids. 
• Educate tenaors and employees on spill prevention and deanup. 
• lodude appropriate language in teoaot contracts indicating their responsibilities. 
• Marinas should provide wastewater dispmal facilities. 

REQUIREMENTS 
• Cost {Capital. O&M) 

Most of tbe BMPs are of low and modest cosL Exceptions are stations for 
temporary storage of residual painlS and engine fiuids. and wastewarer pumpout 
facilities. 

• Maintenance 
Keep ample supply of spill cleanup materials. 

LIMITATIONS 
PriVate tenants at marinas may resist resttictioos on shipboard painting and maintenance. 
Existing coocracts witb teoaors may not allow tbe owner to require tbat tenaolS abide by 
new rules tbat beneftt warcr quality. Even biodegradable cleaning agents have been found 
to be toxic to f&sb. 
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Additional Information - Over-Water Activities 

Over-waier activities occur al boat and ship repair yards. marinas. and yacht clubs. altbougb me larer are not required ro 
obtain a permiL Activities of c:ona:rn include c:bipping and painting of bulls. on board maintenance of engines. and the 
disposal of domestic: wasrewater and ballast waler. Witb few exceptions. BMPs ro prou:ct water quality are common 
sense. low cost c:banges ro normal day-to-day procedures. 

Pm-warcr Actiyjry Mioiroizarjon 
Work on boats in the waier should be kept to a minimum. Major bull resurfacing should oc:c:ur on land. Surface prepara
tion over wa1er should be limited to sanding. Painting should be limited ro spot work. In marinas. tenant maintenance 
over water should be such as to not require opening more tban a pint size paint can. Paint mixing should not oc:c:ur on 
the dock. 

Gocxt Housctcc:oiog 
When c::onduc:ting on board maintenance. used antifreeze should be stored in a separate. labeled drum and rec:yc:lcd. Fuel 
tank vents should have valves to prevent fuel ovcrtlows or spills. Boats witb inboard engines should have oil absorption 
pads in bilge areas and tbcy should be c:bangcd when no longer useful or al least once a year. 

Marina owners should provide temporary storage srations for used engine fluids. paint cans. and otber mainrenance 
materials. Signs should be posted al tbe bead of eac:b dock indicating maintenance rules. Marina owners .should install a 
wasrewmer disposal system. eitber doc:Jcside lines or a pumpout sration. Tenant c:ontraetS should include language 
indicating their responsibilities. 

When painting on shore. place paint cans. in a uay or comparable device that collects spills and drips. Use ground clotbs 
when painting. Use spray guns that minimize overspray: also enclose tbe area witb plastic tarps. Identify a designated 
area for washing boats. Vacuum sweep work areas frequently. When doing repaus or painting on a tidal grid or similar 
open .. dry dock", use ground cloths to retain chips and spilled painL The repair yard owner should install signs so that 
boat owners who are doing tbeir own work know their responsibilities. 

Large boat repair yards c:an implement tbe above BMPs. There are several additional measures. Witb regard to dry dock 
operations: sweep tbc accessible areas of the dry dock before flooding; and pic:k up other debris that appe:us after tbe 
ship is floated. Remove floarable debris such as wood. Shipboard cooling and process water discharges should be 
directed to minimize contact witb spent abrasives. paints. and other debris. Look for and repair leaking valves. pipes. 
hoses. or soil chutes carrying either wau:r or wastewater. Plastic: sheeting or otber suitable materials should be installed 
when sandblasting and spray painting. 

Use drip pans or comparable devices when uansferring oils. solvents. and paints. Regularly clean tbe shoreside work 
areas of debris. sandblasting mareria1. etc. Clean catcb basins or otber pans· of the storm drainage sysrem that might 
accumulate tbese materials. 

Eisb WaSlC 
FISb wastes must also be managed properly. Recycling flSb wasres back to the water is encouraged when disposal will 
not result in warer quality or public nuisance problems. such as wastes washing up onshore or causing odors or bacteria 
problems. FISb waves should not be recycled in any dead end lagoons or otber poorly flushed areas. Marina owners 

. should povidc fish ~g swions where waste recycling can oc:c:ur without adversely affecting water quality. 
Nore: San Frandsc:o Bay Area boat repair and mmnr.emmce facilities. The San Francisco Bay Regional Water .Quality ...... 
Conuol Board bas iuucd a General Sronn Water NPDES Permit to boat yards which work primarily on pleasure vessels 
less tban 65 feet in length. 1be General Permit requires maintenance of pressure wash containment and recycle or 
pretreamlent system implemenauion of a Storm Warer Pollution Conuol Plan (SPCP) and a Monitoring Program. 
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REFEREN~ 
Proposed Guidance Specifying Management Measures for Sources of Nonpoint Pollution in Courai W 8lerS. USEP A. 
1992. 

General NPDES Permit for Discbarges of Sronn Wau::r from Boat Repair Facilities. SFBRWQCB. I 992. 
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ACTIVITY: EMPLOYEE TRAINING 
Applications 

Conatruction 

@rnmercial Activit~ : 

Roadway• 

DESCRJPTION 
Employee training, like equipment maintenance, is noc so much a best management practice as it is a method by which to 
iumlcrocm BMPs. 'Ibis fact sbeet highlights the importance of lrllining and of integrating tbe elements of employee 
training from the individual source controls into a comprehensive IJ'aining program as pan of a facility's Scorm Water 
Pollution Prevention Plan (SWPPP). 

The specific employee training aspects of each of tbe source conuols are highlighted in the individual fact sheets. The 
focus of this fact sheet is more general. and includes the overall objectives and approach for assuring employee training 
in storm water pollution prevention. Accordingly, tbe organization of this fact sheet differs somewhat from the ocher faet 
sheets in this cbap(cr. 

OBJECTIVES 
Employee training should be based on four objectives: 
• Promote a clear idenlitication and understanding of tbe problem. including activities witb tbe potential co pollute 

Stoml water; 

• Identify solutions CB.MPs); 
• Promote employee ownership of tbe problems and tbe solutions; and 
• Integrate employee feedback inco training and BMP implementation. 

APPROACH 
• Integrate training regarding sronn water quality management with existing training programs that may be required 

for your business by Olher regulations such as: the illness and Injury Prevention Program (IlPP) (SB 198) (California 
Code of Regulations Title 8, Section 3203), the Hazardous Waste Operatioos and Emergency Response 
(HAZWOPER) standard (29 CFR 1910.120), the Spill Prevention Control and Countermeasure (SPCC) Plan (40 
CFR. 112), and lbe Hazardous Materials Management Plan (Business Plan) (California Health and Safety Code. 
Section 6.95). 

• Businesses. panicularly smaller ones that are not regulated by Federal. State. or local regulations. may use the 
information in this Handbook. to develop a IJ'aining program co reduce their potential ro pollute scorm water. 

LISTING OF INDUSTRIAL ACTIVITIES 
Employee training is a vital component of many of tbe individual source control BMPs included in tbis chapter. Follow
ing is a compilation of the ll'aining aspects of tbe source control fact sbeecs. 
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ACTIVITY - EMPLOYEE TRAINING (Continue) 

Non-Storm Water Discharges to Draim 
Use lbe quick reference on disposal altcmalives (Table 4.1) to train employees in proper and consistent methods 
for disposal. 
Consider posting the quick refc:n:nce rable near storm drains to reinforce training . 

Vehicle and Equipment Fueling 
Train employees in proper fueling and cleanup procedures. 
The SPCC Plan may be an effective program to reduce tbe number of accidental spills from fueling . 

Vehicle and Equipment Washing and Steam Cleaning 
Train employees in standard opemting procedures and spill cleanup tecbniques desaibed in lbe fact sbeeL 

Vehicle and Equipment Maintenance and Repair 
Train employees in standard operaling procedures and spill cleanup techniques desaibed in tbe fact sbeeL 
Paint stencils to remind employees not to pour waste down storm drains • 

Outdoor Loading/Unloading or Materials 
Use a wriaen operations plan mat describes procedures for loading and/or unloading . 
Have an emergency spill cleanup plan readily available . 
Employees trained in spill containment and cleanup should be present during loading/tmloading • 
Make sure fork lift operatorS are also properly trained. 

Outdoor Container Storage or Liquids 
Registered and spec:iflCally trained professional engineers cm identify and correct potential problems such as 
loose fittings, poor welding. and improper or poorly fitted gaskets for newly installed tank sysu:ms. 
Employees trained in emergency spill cleanup procedures should be present when dangerous waste. liquid 
chemicals, or odler wastes are handled. 

Outdoor Process Equipment Operations and Maintenance 
The preferred and possibly most economical action to reduce storm water pollution is to alter lbe activity. This 
may mean ttaining employees to perform the activity during dry periods only or substicuting benign marerials 
for more toxic ones. , 

Outdoor Storage or Raw Materials. Produ~ and By-Products 
Train employees in standard operating procedures and spill cleanup techniques desaibed in lbe fact sheet. 

Waste Handling and Disposal 
Train employees in standard operating procedures and spill cleanup techniques described in lbe fact sbeeL 
Paint SteDcils to remind employees not to pour waste down storm drains. 

SCIO Contaminated or Erodible Surface Areas 
• Training is not a signifJCant element of tbis best management practice. 

SC14 
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· ACTIVITY - EMPLOYEE TRAINING (Continue) 

SCll Building and Grounds Maintenance 
• Personnel who use pesticides should be uaiDed in their use. The Califmnia Depanment of Pesticide Regulation 

and county agricultmal commissioners license pesticide dealers. certify pesticide applicarors. and coodua on
site inspections. 

• Written procedures for the use of pesticides and fertilizers relevant to your facility would help maimeoanc::c sratf 
understand the '"do' s" and '"don' ts". If you have large vegetated areas. consider the use of iotegmred pest 
management (IPM) redmiques to reduce the use of pesticides. 

SCU Building Repair, Remodeling, and Construction 
• Proper education of off-site conaaaors is often overlooked. The conscientious efforts of well trained employees 

can be lost by unknowing off-site coouaaors. so make sure they are well informed about what they are ex
pected to do. 

SC13 Over-Water Activities 
• Post signs to ioc:lic:ate proper use and disposal of residual paints. rags, used oil. and other engine fluids. 
• Educate tenants and employees on spill prevention and cleanup. 
• Include appropriate language in renam conttaCtS indicating their responsibilities. 

SC14 
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Appendix 3 

Municipal Facility Inventory 

Performance Reports? /28/97 
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City of:-------

Environmental Performance Report 
Municipal Facilities Inventory 

Please identify all public agency facilities in your City, with the exception of roads, medians, parkways, trails, 
bikeways and municipal parks that do not have offices and/or maintenance facilities. For each facility provide 
an address (or cross street if no street address) and contact name and phone number on the sheet below 
(NOTE: Include publicly-owned facilities that are leased to private operators, but do not include contractor
owned facilities). Examples of municipal facilities that should be identified include, but are not limited to the 
following: 

• public works / utility yards 
* office buildings 
• animal shelters 
• swimming pools 

• correctional or detention facilities 
• coastal facilities 
• police & fire stations 
• warehouse storage facilities 

• recycling / composting facilities 
• inactive landfills 

• household hazardous waste collection centers 
* potable water treatment plants 

• golf courses 
• laboratories 

• vehicle repair and fueling facilities 
* trash transfer sites 

Indicate which of the following criteria apply to each facility listed: 

1. Vehicle or equipment maintenance conducted on-site; 
2. Hazardous materials stored or handled on-site 
3. Hazardous waste produced on-site; or 
4. More than 25 employees work on-site. 
5. None of the above 

1. Facility Name: 

Facility Address: 

Contact Name and #: 

Criteria Met (Circle as many as apply or #5): 1 2 3 4 

2. Facility Name: 

Facility Address: 

Contact Name and #: 

Criteria Met (Circle as many as apply or #5): 1 2 3 4 

3. Facility Name: 

Facility Address: 

Contact Name and #: 

Criteria Met (Circle as many as apply or #5): 1 2 3 4 

USE ADDITIONAL SHEETS AS NECESSARY 
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Municipal Facilities Inventory 
County of Orange * 

1. 

2. 

FEE-OWNED PROPERTY 

North Orange County Regional Civic Center 
1275 N. Berkeley Ave.; Fullerton 
Contact: 
Criteria Met: 1 2 3 

South County Regional Civic Center 
30143 Crown Valley Parkway; Laguna Niguel 
Contact: 
Criteria Met: I 1 2 3 

3. County Westminster Complex 
8141 13th St.; Westminster 
Contact: 
Criteria Met: 1 2 3 

5 

5 

5 

4. Santa Ana Civic Center; Public Offices Complex (Overview Record) 
Broadway & Santa Ana Blvd. and vicinity; Santa Ana 

5. 

Contact: 
Criteria Met: I 1 2 · I 3 5 

H. George Osborne Bldg. 
300-320 N. Flower St.; Santa Ana 
Contact: Machi Kyriakidis, Sheriff Dept., 834-6672 
Criteria Met: 1 2 I 3 I 5 

6. Orange County Law Library 
38 Civic Center Plaza; Santa Ana 
Contact: 
Criteria Met: 1 2 

7. Probation Department Headquarters 
909 N. Main St.; Santa Ana 
Contact: 
Criteria Met: 1 2 

3 5 

3 5 

8. Orange County Central Men's & Women's Main Jail Facilities 
42 & 44 Civic Center Plaza; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

9. Sheriff-Coroner Department Administrative Offices 
550 North Flower St.; Santa Ana 

10 . 

Contact: Lt. Gannon, Sheriff-Coroner/Transp., 647-6024 
Criteria Met: 1 2 I 3 I 5 

Howe-Waffle Historic House and Museum Site 
S/E comer of Civic Center Dr. and Sycamore St.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

* Criteria 4, "Office Buildings ... ", is not included as a separate category 

M-71 
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Municipal Facilities Inventory 

• County of Orange, Page 2 

11. Harbor Courts Facility 
4601 Jamboree Rd.; Newport Beach 
Contact: 
Criteria Met: 1 2 3 5 

12. Orange County Housing Authority Administrative Offices 
2040 & 2043 N. Broadway; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

13. Harbor Blvd. Complex; Agricultural Dept. Headquarters 
1000-1010 S. Harbor Blvd.; Anaheim 
Contact: 
Criteria Met: 1 2 3 5 

14. Grand Avenue County Operations Center 
1300 S. Grand Ave.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

15. Santa Ana 17th StreeUCollege Ave. County Complex 
1725 W. 17th St.; Santa Ana 
Contact: 

• Criteria Met: 1 2 3 5 

16. Walnut Avenue County Health and Social Services Office Complex 
2000 & 2020 W. Walnut Ave.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

17. Peace Officer's Firing Range and Training Facility 
14682 Katella Ave.; Orange 
Contact: 
Criteria Met: 1 2 3 5 

18. Chestnut Avenue Records Center & Surplus Center 
1119 E. Chestnut Av.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

19. Loma Ridge Emergency Operations Center (EOC) 
West of Santiago Cyn. Rd. on top of Loma Ridge 
Contact: 
Criteria Met: 1 2 3 5 

20. Santa Ana River Mainstem Project; Residential Acquisition 
14969 Warbonnet Way; Corona, CA (Riverside County) 

• Contact: 
Criteria Met: 1 2 3 5 

21. Santa Ana River Mainstem Project; Residential Acquisition 
14865 Warbonnet Way; Corona, CA (Riverside County) 
Contact: 

4 Criteria Met: 1 2 M-72 3 5 

0013325



• 

• 

• 
~. 

Municipal Facilities Inventory 
County of Orange, Page 3 

22. Villa Park Dam and Reservoir 
E. of Santiago Cyn. Rd. at E. terminus of Lolita St.; Orange 
Contact: 
Criteria Met: 1 2 3 5 

23. Santa Ana River Mainstem Project; Residential Acquisition 
7666 Hellman Ave.; Corona, CA {Riverside County) 
Contact: 
Criteria Met: 1 2 3 5 

24. Santa Ana River Mainstem Project; Residential Acquisition 
876 Auburndale St.; Corona, CA (Riverside County) 
Contact: 
Criteria Met: 1 2 3 5 

25. Sulphur Creek Dam 

26. 

27. 

Laguna Niguel Regional Park, W. of La Paz Rd.; Laguna Niguel 
Contact: 
Criteria Met: 1 2 3 5 

Santa Ana Delhi Channel 
1100 Bristol Street, Costa Mesa 
Contact: 
Criteria Met: 1 2 3 5 

Yorba Linda Reservoir 
N/S Orchard Dr., EIS Lake View Ave.; Yorba Linda 
Contact: 
Criteria Met: 1 2 3 5 

28. Huntington Beach Pump Station 
EIS of Beach Blvd., S. of Adams Ave.; Huntington Beach 
Contact: 
Criteria Met: 1 2 · 3 5 

29. South Laguna Beaches: "Aliso Park" 
Coast Hwy. and Aliso Creek; Laguna Beach South Laguna Area 
Contact: 
Criteria Met: 1 2 3 5 

30. Upper Newport Bay Newport Dunes Aquatic Park 
North of Coast Hwy., west of Backbay Dr.; Newport Beach 
Contact: 
Criteria Met: I 1 2 3 5 

31. Modjeska Canyon Nature Preserve 
Easterly terminus of Modjeska Cyn. Rd.: Modjeska Canyon Area 
Contact: 
Criteria Met: 1 2 3 

32. Iglesia Community Park; County Service Area No. 4 
Via Iglesia & Via San Gabriel; Laguna Hills 
Contact: 
Criteria Met: 1 2 3 
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Municipal Facilities Inventory 

• County of Orange, Page 4 

33. Ralph B. Clark Regional Park 
Rosecrans Ave., E. of Beach Blvd., W. of Gilbert St.; Buena Park 
Contact: 
Criteria Met: I 1 2 3 5 

34. Peters Canyon Regional Park Site 
Jamboree Rd. and Canyon View Ave.; Tustin 
Contact: 
Criteria Met: I 1 2 3 5 

35. Mile Square Regional Park 
16801 Euclid St.; Fountain Valley 
Contact: 
Criteria Met: I 1 2 3 5 

36. William R. Mason Regional Park 
University Dr. and Culver Dr.; Irvine 
Contact: 
Criteria Met: 1 2 3 5 

37. Santiago Oaks Regional Park 
Northerly terminus of Windes Dr.; Orange 
Contact: 

• Criteria Met: 1 2 3 5 

38. Laguna Niguel Regional Park 
28241 La Paz Road; Laguna Niguel 
Contact: 
Criteria Met: I 1 2 3 5 

39. Salt Creek Beach Park 
Coast Hwy. and Ritz Carlton Dr.; Dana Point 
Contact: 
Criteria Met: 1 2 3 5 

40. Caspers Regional Park 
33401 Ortega Hwy.; Unincorp. Area 
Contact: 
Criteria Met: I 1 2 3 5 

41. Craig Regional Park 
3300 State College Blvd.; Fullerton 
Contact: 
Criteria Met: I 1 2 3 5 

42. Irvine Regional Park 
E. of Chapman Ave. and Santiago Cyn. Rd.; Unincorp. 
Contact: • Criteria Met: I 1 2 3 5 

43. O'Neill Regional Park 
South of Live Oak Cyn. Rd. & Trabuco Cyn. Rd.; Trabuco Canyon Area 
Contact: 
Criteria Met: I 1 2 

M-J4 
3 5 
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Municipal Facilities Inventory 
County of Orange, Page 5 

44. Carbon Canyon Regional Park Addition 
S/S Carbon Cyn. Rd., west of Olinda Village Community; Brea 
Contact: 
Criteria Met: I 1 2 3 5 

45. Yorba Regional Park 
S/S La Palma Ave., W. of Weir Cyn. Rd., Yorba Linda 
Contact: 
Criteria Met: I 1 2 3 5 

46. Lower Newport Bay County Property and Property in Tidelands' Trust 
Newport Beach 
Contact: 
Criteria Met: 1 2 3 5 

47. Dana Point Harbor 
Dana Point Harbor Dr., west of Coast Hwy.; Dana Point 
Contact: 
Criteria Met: I 1 2 3 5 

48. Sunset Marina Park 
2901 Edinger Ave.; Seal Beach 
Contact: 
Criteria Met: I 1 2 

49. Featherly Regional Park 

3 5 

SIS Route 91 Riverside Fwy. at Gypsum Cyn. Rd.; Yorba Linda 
Contact: 
Criteria Met: I 1 2 3 5 

50. George Key Ranch and Museum; Historic Site 
Bastanchury Rd. & Gilman Circle; Placentia 
Contact: 
Criteria Met: 1 2 3 

51. Serrano Historical Village (Heritage Hill) 
Serrano Rd., west of Lake Forest Drive; Lake Forest 
Contact: 

5 

Criteria Met: 1 2 3 5 

52. Yorba Historic Cemetary 
Cedarbend & Woodgate; Unicorp. Yorba Linda Area 
Contact: 
Criteria Met: 1 2 3 5 

53. James A. Musick Branch Jail/Honor Farm Facility 
13502 Honor Farm Road; Irvine 
Contact: Natassa Gaskill, Sheriff, 837-0922 
Criteria Met: I 1 I 2 I 3 5 

54. El Modena Pearl Street Housing Project 
18670 Pearl St.; El Modena/Orange 
Contact: 
Criteria Met: 1 2 

M-75 
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Municipal Facilities Inventory 

• County of Orange, Page 6 

55. Colonia lndependencia Community Center 
Garza Ave., north of Katella Ave.; Colonia lndependencia Community 
Contact: 
Criteria Met: 1 2 3 5 

56. EL Modena Interim Family Housing 
18672 Center St.; El Modena/Orange 
Contact: 
Criteria Met: 1 2 3 5 

57. Crestwood Apartments Affordable Housing Project 
21011 Canada Rd.; Lake Forest 
Contact: 
Criteria Met: 1 2 3 5 

58. El Modena Senior Housing Apartments 
18858 E. Center St.; El Modena/Orange 
Contact: 
Criteria Met: 1 2 3 5 

59. Midway Meadows Senior Housing Project 
14900 Park Lane; Midway City Area 
Contact: 

• Criteria Met: 1 2 3 5 

60. Orange County Housing Authority El Modena Interim Housing Unit 
117 42 Esplanade St.; El Modena/Orange 
Contact: 
Criteria Met: 1 2 3 5 

61. Joplin Youth Center/Rancho Potrero 
Rose Canyon Drive; Trabuco Area 
Contact: 
Criteria Met: I 1 2 3 5 

62. Seal Beach-Leisure World Branch Library 
2300 Beverly Manor Road; Seal Beach 
Contact: 
Criteria Met: 1 2 3 5 

63. Los Alamitos-Rossmoor Branch Library 
12700 Montecito Dr.; Seal Beach 
Contact: 
Criteria Met: 1 2 3 5 

64. Stanton Branch Library 
7850 Katella Ave.; Stanton 
Contact: • Criteria Met: 1 2 3 5 

65. Lake Forest-El Toro Branch Library 
24672 Raymond Way; Lake Forest 
Contact: 

~ Criteria Met: 1 2 3 5 
M-76 
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Municipal Facilities Inventory 
County of Orange, Page 7 

66. Laguna Beach Branch Library 
363 Glenneyre St.; Laguna Beach 
Contact: 
Criteria Met: 1 2 

67. Mission Viejo Branch Library 
24851 Chrisanta Dr.; Mission Viejo 
Contact: 
Criteria Met: 1 2 

68. Irvine-University Park Branch Library 
4512 Sandburg Way; Irvine 
Contact: 
Criteria Met: 1 2 

69. Dana Niguel Branch Library 
33841 Niguel Rd.; Dana Point 
Contact: 
Criteria Met: 1 2 

3 

3 

3 

3 

70. Crown Valley Parkway Branch Library 
30341 Crown Valley Pkwy.; Laguna Niguel 
Contact: 
Criteria Met: 1 2 3 

71. Aliso-Viejo Thomas F. Riley Library Site 

5 

5 

5 

5 

5 

Southwest comer of Pacific Park Drive & Journey; Aliso-Viejo 
Contact: 

72. 

Criteria Met: 1 2 

Del Obispo Maintenance Yard 
34102 Del Obispo St.; Dana Point 
Contact: 
Criteria Met: I 1 2 

73. Katella Maintenance Yard 
10852 Douglass Rd.; Anaheim 

3 5 

3 5 

Contact: Due Nguyen, Environmental Resources, 567-6369 
Criteria Met: I 1 I 2 I 3 I 5 

74. Fruit Street Maintenance Complex (Overview Record) 
1140-45 E. Fruit St.; Santa Ana 
Contact: Jan McNeil, Facilities Operations, 567-7750 
Criteria Met: I 1 I 2 I 3 I 5 

75. Manchester Complex; Various County Services (Overview Record) 
EIS of The City Drive; Orange 
Contact: Tony Veloz, Probation De]t., 935-6541 
Criteria Met: 1 I 2 _ 3 I 5 

76. Santa Ana Heights Land Use Compatibility 
20401 Birch St.; Santa Ana Heights Area 
Contact: 
Criteria Met: 1 2 3 

M-77 
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Municipal Facilities Inventory 
County of Orange, Page 8 

77. Orange County Development Agency S. A. Heights (Overview Record) 
Various properties located near the south end of JWA Airport 
Contact: 
Criteria Met: 1 2 3 5 

78. Santa Ana Heights Purhase Assurance Program Residential Property 
2061 Mesa Dr.; Santa Ana Heights 
Contact: 
Criteria Met: 1 2 3 5 

79. Santa Ana Heights Purchase Assurance Program Residential Property 
20411 S.W. Birch St.; Santa Ana Heights 
Contact: 
Criteria Met: 1 2 3 5 

80. Santa Ana Heights Purchase Assurance Program Residential Property 
20092 Kline Dr.; Santa Ana Heights 

81. 

Contact: 
Criteria Met: 1 2 3 5 

Santa Ana Heights Purchase Assurance Program Residential Property 
2081 Mesa Drive; Santa Ana Heights 
Contact: 
Criteria Met: 1 2 3 5 

82. Santa Ana Heights Purchase Assurance Program Residential Property 
2908 Silver Lane; Newport Beach 
Contact: 
Criteria Met: 1 2 3 

83. Santa Ana Heights Purchase Assurance Property 
20296 S.W. Birch St.; Santa Ana Heights 
Contact: 

5 

Criteria Met: 1 2 3 5 

84. Santa Ana Heights Purchase Assurance Residential Property 
20281 Kline Dr.; Santa Ana Heights Area 
Contact: 
Criteria Met: 1 2 3 5 

85. Santa Ana Heights Purchase Assurance Program Residential Property 
1621 Indus St.; Santa Ana Heights 
Contact: 
Criteria Met: 1 2 3 5 

86. S.A. Heights; Professional-Administrative Consolidation (PAC) 
2332 S. E. Bristol St.; Santa Ana Heights 
Contact: 
Criteria Met: 1 2 3 5 

87. Santa Ana Heights Purchase Assurance Program Residential Property 
20291 Kline Dr.; Santa Ana Heights 
Contact: 
Criteria Met: 1 2 
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Municipal Facilities Inventory 
County of Orange, Page 9+A391 

88. Santa Ana Heights Land Use Compatibility 
20371 Birch St.; Santa Ana Heights 
Contact: 
Criteria Met: 1 2 3 

89. Santa Ana Heights Land use Compatibility 
20391 Birch St.; Santa Ana Heights 
Contad: 
Criteria Met: 1 2 3 

5 

5 

90. Santa Ana Heights Purchase Assurance Residential Property 
2909 Silver Lane; Newport Beach 
Contact: 
Criteria Met: 1 2 3 5 

91. Lange Drive Redevelopment Assemblage 
Lange Dr, N of Mesa Dr & W of Irvine Ave: Unicorp. Santa Ana Hts. 
Contad: 
Criteria Met: 1 2 3 5 

92. Santa Ana Heights Purchase Assurance Residential Property 
2223 Golden Circle; Newport Beach 
Contad: 
Criteria Met: 1 2 3 

COUNTY-OWNED EASEMENT 

1. Southpark Pump Station Easements 
Southpark Ave., N. of Talbert Ave.; Fountain Valley 
Contad: 
Criteria Met: 1 2 3 
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Municipal Facilities Inventory 

• County of Orange * 

PROPERTY LEASED FOR COUNTY USE 

1. Auditor-Controller Internal Audits Div. Office Lease 
405 W. 5th St.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

2. CAO/Risk Management Office Lease 
600 W. Santa Ana Blvd.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

3. Alta Laguna Remote Microwave Station Site Lease 
Alta Laguna Blvd. and Tree Top Lane, Laguna Beach 
Contact: 
Criteria Met: 1 2 3 5 

4. Sierra Peak Remote Radio Fae. Site License 
7625 Blackstar Cyn. Rd.; Sierra Peak 
Contact: 
Criteria Met: 1 2 3 5 

5. Santiago Peak Remote Microwave Sta. License 

• Santiago Peak at Or. Co./Riverside Co. Boundary 
Contact: 
Criteria Met: 1 2 3 5 

6. San Clemente Peak Remote Radio Facility Lease 
Avda. Presidio and Avda. Salvador; San Clemente 
Contact: 
Criteria Met: 1 2 3 5 

7. Bolero Repeater Station 
W. of Santiago Cyn. Rd., S. of Modjesca Cyn. Rd. 
Contact: 
Criteria Met: 1 2 3 5 

8. Signal Peak Remote Radio Fae. Site Lease 
Signal Peak, E. of Corona del Mar 
Contact: 
Criteria Met: 1 2 3 5 

9. District Attorney Major Fraud Units Office Lease 
405 W. 5th St.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

10. Housing & Redevelopment Community Ctr. 
Center St., Between Hewes and Earlham; El Modena 
Contact: 
Criteria Met: 1 2 3 5 

• Criteria 4, "Office Buildings .. .", is not included as a separate category 
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Municipal Facilities Inventory 

• County of Orange, Page 2 

11. OCHA Headquarters 
1770 N. Broadway, Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

12. Regulation South County Regional Office Lease 
22921-22931 Triton Way; Laguna Hills 
Contact: 
Criteria Met: 1 2 3 5 

13. Housing & Redevelopment Fraud & Intake Office 
1200 N. Main Street, Ste. 525; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

14. Communications Administrative Office Lease 
1985 S. Santa Cruz; Anaheim 
Contact: 
Criteria Met: 1 2 3 5 

15. HCA Adult Mental Health 
2035 Ball Rd; Anaheim 
Contact: 

• Criteria Met: 1 2 3 5 

16. HCA Children & Youth Services 
377 E. Chapman Avenue, Suite 11 O; Placentia 
Contact: 
Criteria Met: 1 2 3 5 

17. HCA Mental Health & Children's Services Lease Space 
25171 Moor Ave.; Mission Viejo 
Contact: 
Criteria Met: 1 2 3 5 

18. Maternal Child Health Care Center 
2137 E. Ball Rd., Anaheim 
Contact: 
Criteria Met: 1 2 3 5 

19. HCA Storage Facility Lease 
1717 E. Borchard Ave.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

20. HCA Royale Convalescent Hospital 
1030 Warner Ave., Santa Ana 

• Contact: 
Criteria Met: 1 2 3 5 

21. HCA Maternal Health/Child Care Clinic Office Lease 
6462 Industry Way; Westminster 
Contact: 

~ Criteria Met: 1 2 
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Municipal Facilities Inventory 

• County of Orange, Page 3 

22. HCA/Accounting Office Lease 
120 W. 5th St.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

23. HCA/Child Health & Immunization Clinic Space 
940 W. Wilshire Ave.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

24. HCA/Mental Health-Children and Youth Services Space 
21632 Wesley Drive; S. Laguna Beach 
Contact: 
Criteria Met: 1 2 3 5 

25. HCA/Mental Health-Children and Youth Services Space 
26891 Spring St.; San Juan Capistrano 
Contact: 
Criteria Met: 1 2 3 5 

26. HCA West County Office Facility Lease 
14180 Beach Blvd.; Westminster 
Contact: 

• Criteria Met: 1 2 3 5 

27. HCA/Emergency Medical & Indigent Medical Serv. Lease 
517 N. Main St.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

28. HCA/Mental Health North County Office Lease 
211 W. Commonwealth Ave.; Fullerton 
Contact: 
Criteria Met: 1 2 3 5 

29. HCA/Maternal and Child Health Clinic Office Lease 
7212 Orangethorpe; Buena Park 
Contact: 
Criteria Met: 1 2 3 5 

30. HCA/ Alcohol Program Office Lease 
9842 13th St.; Garden Grove 
Contact: 
Criteria Met: 1 2 3 5 

31. HCA/South County Services Office Lease 
3115 Red Hill Ave.; Costa Mesa 

• Contact: 
Criteria Met: 1 2 3 5 

32. HCA/Children & Youth Mental Health Services Space 
425 E. 18th St.; Costa Mesa 
Contact: 
Criteria Met: 1 2 
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Municipal Facilities Inventory 
County of Orange, Page 4 

33. HCA Maternal Health Program Office Lease 

34. 

35. 

36. 

37. 

38. 

39. 

40. 

2845 E. Mesa Verde Dr., Ste. M-300; Costa Mesa 
Contact: 
Criteria Met: 1 2 3 

HCA/Environmental Health Facility Lease 
2009 E. Edinger Ave.; Santa Ana 
Contact: Dave Dixon, HCA, 667-3763 
Criteria Met: 1 l 2 I 3 

HCA/Child Health-Immunization Clinic Lease 
365 E. River Ave.; Orange 
Contact: 
Criteria Met: 1 2 3 

HCA Maternal-Child Health Office Lease 
27512 Calle Arroyo; San Juan Capistrano 
Contact: 
Criteria Met: 1 2 3 

HCA/Mental Health Office Lease 
30818-30820 S. Coast Hwy.; Laguna Beach 
Contact: 
Criteria Met: 1 2 3 

HCA/Volunteer Services 
1440 E. First Street; Santa Ana 
Contact: 
Criteria Met: 1 2 

HCA Storage Facility Lease 
1717 E. Borchard Ave.; Santa Ana 
Contact: 
Criteria Met: 1 2 

HCA/Maternal Child Care Services 
7342 Orangethorpe; Buena Park 
Contact: 
Criteria Met: 1 2 

3 

3 

3 

41. Aliso-Viejo HCA/Alcohol Services Offices 
5 Mareblu, Suite #101; Aliso-Viejo 
Contact: 

42. 

Criteria Met: 1 2 3 

HCA/Mental Health and Drug Abuse Program Office 
14600 Goldenwest St.; Westminster 
Contact: 

5 

5 

5 

5 

5 

5 

5 

5 

5 

Criteria Met: 1 2 3 5 

43. Brea Branch Library 
1 Civic Center Circle; Brea 
Contact: 
Criteria Met: 1 2 
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Municipal Facilities Inventory 

• County of Orange, Page 5 

44. Donald Dungan-Costa Mesa Branch Library 
1855 Park Ave.; Costa Mesa 
Contact: 
Criteria Met: 1 2 3 5 

45. Cypress Branch Library 
5331 Orange Ave.; Cypress 
Contact: 
Criteria Met: 1 2 3 5 

46. Garden Grove Regional Library 
11200 Stanford Ave.; Garden Grove 
Contact: 
Criteria Met: 1 2 3 5 

47. West Garden Grove Branch Library 
11962 Bailey St.; Garden Grove 
Contact: 
Criteria Met: 1 2 3 5 

48. Garden Grove Chapman Avenue Branch Library 
9182 Chapman Ave.; Garden Grove 
Contact: 

• Criteria Met: 1 2 3 5 

49. La Habra Branch Library 
221 E. La Habra Blvd.; La Habra 
Contact: 
Criteria Met: 1 2 3 5 

50. San Clemente Branch Library 
242 Avenida Del Mar; San Clemente 
Contact: 
Criteria Met: 1 2 3 5 

51. San Juan Capistrano Branch Library 
31495 El Camino Real; San Juan Capistrano 
Contact: 
Criteria Met: 1 2 3 5 

52. Seal Beach Branch Library 
707 Electric Ave.; Seal Beach 
Contact: 
Criteria Met: 1 2 3 5 

53. Silverado Branch Library 
28202 Silverado Canyon Rd.; Silverado Cyn. Community 

• Contact: 
Criteria Met: 1 2 3 5 

54. Tustin Branch Library 
345 E. Main St.; Tustin 
Contact: 

4 Criteria Met: 1 2 3 5 
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Municipal Facilities Inventory 
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55. Villa Park Branch Library 

56. 

57. 

17865 Santiago Blvd.; Villa Park 
Contact: 
Criteria Met: 1 2 

Westminster Branch Library 
8180 13th St.; Westminster 
Contact: 
Criteria Met: 1 2 

Mesa Verde Branch Library 
2969 Mesa Verde Dr.; Costa Mesa 
Contact: 

3 

3 

Criteria Met: 1 2 3 

58. Fountain Valley Branch Library 
17635 Los Alamos St.; Fountain Valley 
Contact: 
Criteria Met: 1 2 3 

59. La Palma Branch Library 
7842 Walker St.; La Palma 
Contact: 
Criteria Met: 1 

60. Heritage Park Branch Library 
14361 Yale Ave.; Irvine 
Contact: 
Criteria Met: 1 

2 

2 

61. Library HQ and SSAAdult Services 
1501 E. St. Andrew Pl.; Santa Ana 

3 

3 

5 

5 

5 

5 

5 

5 

Contact: Rosemary Pniewski, OC Library, 566-3022 
Criteria Met: 1 2 I 3 I 5 

62. South County Municipal Court Lease 
23141 Moulton Pkwy.; Laguna Hills 
Contact: 
Criteria Met: 1 2 3 5 

63. Probation Department N. County Drop-In Center Lease 
1147 N. Lemon St.; Anaheim 

64. 

65. 

Contact: 
Criteria Met: 1 2 3 5 

Los Pinos Forestry Camp/Juvenile Rehabilitation Camp 
Long Cyn. Rd., N. of Ortega Hwy., near Riverside Co. 
Contact: 
Criteria Met: 1 2 3 5 

Probation/South County Drop-in Center 
32118 Paseo Adelanto, San Juan Capistrano 
Contact: 
Criteria Met: 1 2 3 

M-85 
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Municipal Facilities Inventory 

• County of Orange, Page 7 

66. oProbation Department West County Office Lease 
14180 Beach Blvd .. ; Westminster 
Contact: 
Criteria Met: 1 2 3 5 

67. Probation Office Space 
32118 Paseo Adelanto, Suite 1 A, San Juan Capistrano

0 

Contact: 
Criteria Met: 1 2 3 5 

68. Public Defender West Court 
14120 Beach Blvd.; Westminster 
Contact: 
Criteria Met: 1 2 3 5 

69. SSA Headquarters Lease 
1055 N. Main 
Contact: 
Criteria Met: 1 2 3 5 

70. SSA West County Branch Office Lease 
9191 Westminster Ave.; Garden Grove 
Contact: 

• Criteria Met: 1 2 3 5 

71. SSA Chidren's Services Program Office Lease 
1517 Braden Court; Orange 
Contact: 
Criteria Met: 1 2 3 5 

72. SSA North District Office Lease 
3320 La Palma Ave.; Anaheim 
Contact: 
Criteria Met: 1 2 3 5 

73. SSA Chidren's Services Program Office Space 
1845 Orangewood Ave.; Orange 
Contact: 
Criteria Met: 1 2 3 5 

74. SSA North District Branch Office Lease 
1180 N. Anaheim Blvd.; Anaheim 
Contact: 
Criteria Met: 1 2 3 5 

75. SSA South District Branch Office Lease 
25292 McIntyre St.; Laguna Hills 

• Contact: 
Criteria Met: 1 2 3 5 

76. SSA Medi-Cal Metro Annex Office Lease 
1601 E. Orangewood Ave.; Orange 
Contact: 

~ ,criteria Met: 1 2 3 5 
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Municipal Facilities Inventory 

• County of Orange, Page 8 

77. SSA East District Financial Office Lease 
1928 So. Grand Ave.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

78. SSA Financial Assistance Office Lease 
12912 Brookhurst St.; Garden Grove 
Contact: 
Criteria Met: 1 2 3 5 

79. SSA South County Child Abuse Services Office Lease 
23117 Plaza Pointe Dr., Ste. 100; Laguna Hills 
Contact: 
Criteria Met: 1 2 3 5 

80. SSA Children's Services and Communications 
800-840 Eckhoff Street; Orange 
Contact: 
Criteria Met: 1 2 3 5 

81. SSA Medi-Cal Program Office Lease 
101 The City Drive South; Orange 
Contact: 

• Criteria Met: 1 2 3 5 

82. Sheriff-Coroner Warehouse Space 
1421 Pomona St.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

83. Sheriff-Coroner Training Facility 
11561 Salinaz Dr.; Garden Grove· 
Contact: 
Criteria Met: 1 2 3 5 

84. Sheriff-Coroner Storage Facility Lease 
1045 Fuller St.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

• 
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Municipal Facilities Inventory 
County of Orange * 

• PROPERTY LEASED TO OTHERS 

1. Anaheim Municipal Golf Course and Driving Range Lse. 
Gilbert Retarding Basin, Gilbert St. and Crescent Av 
Contact: 
Criteria Met: 1 2 3 5 

2. East Garden Grove-Wintersburg Ch. Land Lease 
N/E of Newland St. and S.D. Fwy.; Westminster 
Contact: 
Criteria Met: 1 2 3 5 

3. Car Wash I Oil Change Service 
Santa Ana River Channel; La Palma Ave 
Contact: 
Criteria Met: 1 2 3 5 

4. Land Lease for Equestrian Exercise Yard 
N/S Edinger Ave., W/S Santa Ana River; Fountain Vly. 
Contact: 
Criteria Met: 1 2 3 5 

5. River View Golf Course Land Lease 
1800 W. 22nd St.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

6. Land Lease for Orange Grove/Open Space 
Adjacent to N/S of Featherly Reg. Park; Yorba Linda 
Contact: 
Criteria Met: 1 2 3 5 

7. Land Lease for RV Storage and Nursery Stock Storage 
EIS of S.A. River at Collins Ave.; Orange 
Contact: 
Criteria Met: 1 2 3 5 

8. Land Lease for Freight Trucking Operation 
W. of Miller St. between Orangethorpe/Mira Loma; Ahm 
Contact: 
Criteria Met: 1 2 3 5 

9. Carbon Creek Diversion Channel Ag. Land Lease 
E. of S.W. Cor. of Orangethorpe & Lakeview; Anaheim 
Contact: 
Criteria Met: 1 2 3 5 

10 . El Toro Retarding Basin Golf Course Land Lease • Jeronimo Rd. and Los Alisos Blvd.; L. ForesUM. Vjo. 
Contact: 
Criteria Met: 1 2 3 5 

• Criteria 4, "Office Buildings ... ", is not included as a separate category 

~ 
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Municipal Facilities Inventory 

• County of Orange, Page 2 

11. Irvine Regional Park Equestrian Land Lease 
Irvine Reg. Park, Chapman Ave & Santiago Cyn. Rd. 
Contact: 
Criteria Met: 1 2 3 5 

12. Newport Dunes Marina & Recreation Area 
1131 Back Bay Drive; Newport Beach 
Contact: 
Criteria Met: 1 2 3 5 

13. Newport Bay County Docks; Sea Scout Base 
1931 W. Coast Hwy.; Newport Beach 
Contact: 
Criteria Met: 1 2 3 5 

14. Harbor Patrol HQ, Lifeguard Facility 
Newport Beach 
Contact: 
Criteria Met: 1 2 3 5 

15. Newport Bay-Balboa Yacht Cllib 
1801 Bayside Dr.; Newport Beach 
Contact: 
Criteria Met: 1 2 3 5 

16. Dana Point Harbor Boat Repair Yard Lease 
34671 Puerto Pl.; Dana Point 
Contact: 
Criteria Met: 1 2 3 5 

17. Lower Newport Bay Marina 
2525 Ocean Blvd., Corona del Mar 
Contact: 
Criteria Met: 1 2 3 5 

18. Dana Point Marina 
Dana Point 
Contact: 
Criteria Met: 1 2 3 5 

19. Dana Point Harbor; Marine Studies Institute Lease 
W. terminus of Dana Point Harbor Dr.; Dana Point 
Contact: 
Criteria Met: 1 2 3 5 

20. Dana Point Marina Inn Lease 
S.E. Cor. of Dana Point Harbor Dr. and Casitas Pl. 

• Contact: 
Criteria Met: 1 2 3 5 

21. Dana Point Harbor; Delaney's Restaurant Lease 
E. Dana Dr., E. end of Island; Dana Point 
Contact: 
Criteria Met: 1 2 3 5 
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Municipal Facilities Inventory 

• County of Orange, Page 3 

22. Charley Brown's-Michael's Supper Club; Rstmt. Lse. 
24399 Dana Dr.; Dana Point 
Contact: 
Criteria Met: 1 2 3 5 

23. Dana Point Harbor; Mariner's Village Shops Complex 
S. of Dana Point Harbor Dr., E. of Casitas Pl.;D.Pt. 
Contact: 
Criteria Met: 1 2 3 5 

24. Sunset Marina Park; Small Boat Marina 
Sunset Harbor, W. end of Edinger Ave.; Hunt. Bch. 
Contact: 
Criteria Met: 1 2 3 5 

25. Mile Square Reg. Park; David L. Baker Golf Center 
10410 Edinger Ave.; Fountain Valley 
Contact: 
Criteria Met: 1 2 3 5 

26. Mile Square Reg. Park Golf Course 
10401 Warner Ave.; Fountain Valley 
Contact: 

• Criteria Met: 1 2 3 5 

27. Fountain Valley Rec. and Cultural Center Land Lease 
16400 Brookhurst St.; Mile Square Park-Fountain Vly. 
Contact: 
Criteria Met: 1 2 3 5 

28. Bolsa Chica Regional Park; Gas Processing Plant 
Seapoint Street 
Contact: 
Criteria Met: 1 2 3 5 

29. William R. Mason Reg. Park; Agricultural Land Lease 
S.E. of University Dr. and Ridgeline Dr.; Irvine 
Contact: 
Criteria Met: 1 2 3 5 

30. O'Neill Reg. Park; Land Lease for Whsl. Ag. Nursery 
O'Neill Reg. Park 
Contact: 
Criteria Met: 1 2 3 5 

31. Community Center Lease 
24671 Viaiglesia, Laguna Hills 

• Contact: 
Criteria Met: 1 2 3 5 

32. Land Lease and CC&Rs for Affordable Senior Housing 
N. of Bolsa, Hazard to Washington St.; Midway City 
Contact: 

4 Criteria Met: 1 2 3 5 
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Municipal Facilities Inventory 

• County of Orange, Page 4 

33. El Modena Senior Housing Apartments 
18855 E. Center St., El Modena-Orange Area 
Contact: 
Criteria Met: 1 2 3 5 

34. Buena Park American Legion Post No. 354 Lease 
8071 Whitaker St.; Buena Park 
Contact: 
Criteria Met: 1 2 3 5 

35. Phoenix House School 
1207 E. Fruit St.; Santa Ana 
Contact: 
Criteria Met: 1 2 3 5 

36. University Drive Residential Rental 
320 University Drive; Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 5 

37. University Drive Residential Rental 
334 University Drive; Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 5 

38. University Drive Residential Rental 
2601 Redlands Dr.; Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 5 

39. University Drive Residential Rental 
2601 Willa Ln.; Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 5 

40. University Drive Residential Rental 
2602 Santa Ana Ave.; Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 5 

41. University Drive Residential Rental 
310 University Drive, Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 5 

42. University Drive Residential Rental 
2603 Redlands Ave.; Unincorp. Costa Mesa Area 
Contact: • Criteria Met: 1 2 3 5 

43. University Drive Residential Rental 
2603 Willa Lane; Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 5 
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• County of Orange, Page 5 

44. University Drive Residential Rental 
2602 Wille Lane; Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 5 

45. University Drive Residential Rental 
2600 Wille Lane; Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 5 

46. University Drive Residential Rental 
380 University Drive; Unincorp. Costa Mesa Area 
Contact: 
Criteria Met: 1 2 3 5 

47. O.C. Peace Officer Training Facility 
Laser Village, 1900 W. Katella Ave., Orange 
Contact: 
Criteria Met: 1 2 3 5 

• M-92 

0013345



• 
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4. 

5. 

• 

Facility Name: 

Facility Address: 

City of: Anaheim 

Environmental Performance Report 
Municipal Facilities Inventory 

Anaheim Convention Center (Managed by City of Anaheim) 

800 W. Katella Ave., Anaheim, CA 92802 

Contact Name: David Arneson, Facility Engineer Phone#: (714) 999-8917 

Criteria Met (Circle as many as apply or #5): [I] [2] [3] 

Facility Name: 

Facility Address: 

Anaheim Stadium (Managed by Anaheim Sports Inc.) 

2000 Gene Autty Way, Anaheim, CA 92806 

[4] 5 

Contact Name: Mike McKay, Facilities Manager Phone#: (714) 940-2302 

Criteria Met (Circle as many as apply or #5): [I] [2] [3] [4] 

Facility Name: 

Facility Address: 

Arrowhead Pond of Anaheim (Mgd by Ogden Facilities Mgmt) 

2695 E. Katella Ave., Anaheim, CA 92806 

5 

Contact Name: Gaty Perdew, Building Engineer Phone#: (714) 704-2480 

Criteria Met (Circle as many as apply or #5) [I] [2] [3] [4] 5 

Facility Name: Fire Station# I 

Facility Address: 500 E. Broadway 

Contact Name: Dennis Vasques Phone#: (714) 254-6879 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

Facility Name: Fire Station #2 

Facility Address: 2141 W. Crescent Ave. 

Contact Name: Dennis Vasquez Phone#: (714) 254-6879 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

Facility Name: Fire Station #3 

Facility Address: 1580 S. Clementine 

Contact Name: Dennis Vasquez Phone#: (714) 254-6879 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 
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City of Anaheim 
Page2 

• 6. Facility Name: Fire Station #5 

Facility Address: 1154 N. Kraemer 

Contact Name: Dennis Vasguez Phone#: (714) 254-6879 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

7. Facility Name: Fire Station #6 

Facility Address: 1330 S. Euclid St. 

Contact Name: Dennis Vasguez Phone#: (714) 254-6879 

Criteria Met (Circle as many as apply or #5) [2] 3 4 5 

8. Facility Name: Fire Station #7 

Facility Address: 2222 E. Ball Rd. 

Contact Name: Dennis Vasguez Phone#: (714) 254-6879 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 • 9. Facility Name: Fire Station #8 

Facility Address: 4555 E. Riverside 

Contact Name: Dennis Vasguez Phone#: (714) 254-6879 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

10. Facility Name: Fire Station #9 

Facility Address: 6300 E. Nohl Ranch Rd. 

Contact Name: Dennis Vasguez Phone#: (714) 254-6879 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

11. Facility Name: Fire Station# 10 

Facility Address: 8270 E. Monte Vista 

Contact Name: Dennis Vasguez Phone#: (714) 254-6879 

• Criteria Met (Circle as many as apply or #5) l [2] 3 4 5 
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City of Anaheim 
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• 12. Facility Name: Fire Training Center 

Facility Address: 2400 E. Orangewood Ave. 

Contact Name: Bruce Jacobson Phone#: (714) 978-7304 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

13. Facility Name: Anaheim Hills (Golf Course) 

Facility Address: 6501 Nohl Ranch Rd. 

Contact Name: Donald L. Lewis Phone#: (714) 637-1033 

Criteria Met (Circle as many as apply or #5) [l] [2] [3] 4 5 

14. Facility Name: Dad Miller (Golf Course) 

Facility Address: 430 N. Gilbert St. 

Contact Name: GaQ'. Wimberly Phone#: (714} 991-7080 

• Criteria Met (Circle as many as apply or #5) [1] [2] [3] 4 5 

15. Facility Name: Boysen Park/Urban Foresta'. 

Facility Address: 1426 E. Vermont Ave. 

Contact Name: Ron Robertson Phone#: (714) 254-4461 

Criteria Met (Circle as many as apply or #5) [1] [2] [3] [4] 5 

16. Facility Name: Brookhurst Park 

Facility Address: 2271 W. Cresent St. 

Contact Name: Ron Robertson Phone#: (714) 254-4461 

Criteria Met (Circle as many as apply or #5) [1] [2] [3] 4 5 

17. Facility Name: La Palma Park 

Facility Address: 1151 N. Anaheim Blvd. 

Contact Name: Ron Robertson Phone#: (714) 254-4461 • Criteria Met (Circle as many as apply or #5) I 2 3 4 5 
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• City of Anaheim 
Page4 

18. Facility Name: Modjeska Park 

Facility Address: 1331 S. Nutwood 

Contact Name: Ron Robertson Phone#:(714)254-4461 

Criteria Met (Circle as many as apply or #5) [l] [2] [3] 4 5 

19. Facility Name: Pearson Park 

Facility Address: 400 N. Harbor 

Contact Name: Ron Robertson Phone#: (714) 254-4461 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

20. Facility Name: Peralta Park 

Facility Address: 115 N. Pinney 

• Contact Name: Ron Robertson Phone#: (714) 254-4461 

Criteria Met (Circle as many as apply or #5) [I] [2] [3] 4 5 

21. Facility Name: Maxwell Park 

Facility Address: 2655 W. Orange Ave. 

Contact Name: Ron Robertson Phone#: (714) 254-4461 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

22. Facility Name: Twila Reid Park 

Facility Address: 3100 W. Orange Ave. 

Contact Name: Ron Robertson Phone#: (714) 254-4461 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

23. Facility Name: Yorba Park (City of Anaheim) 

Facility Address: 7600 E. La Palma Ave . 

• Contact Name: Ron Robertson Phone#: (714) 254-4461 

Criteria Met (Circle as many as apply or #5) 1 . [2] 3 4 5 
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• City of Anaheim 
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24. Facility Name: Toyon Park 

Facility Address: 945 S. Weir Canyon Rd. 

Contact Name: Ron Robertson Phone#: (714) 254-4461 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

25. Facility Name: Fleet Maintenance 

Facility Address: 955 S. Melrose Ave., Anaheim 

Contact Name: Frank Pepito Phone#: (714) 254-6800 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 [4] 5 

26. Facility Name: • 
Facility Maintenance 

Facility Address: 400 E. Vermont Ave., Anaheim 

• Contact Name: Roger Maurer Phone#: 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 [4] 5 

28. Facility Name: Streets and Sanitation Division 

Facility Address: 400 E. Vermont, Anaheim CA 92805 

Contact Name: Rod Hallock Phone#: (714) 254-6881 

Criteria Met (Circle as many as apply or #5) 1 [2] [3] [4] 5 

29. Facility Name: Utility Service Center 

Facility Address: 909 E. Vermont 

Contact Name: Suzanne Wilson Phone#: (714) 254-6874 

Criteria Met (Circle as many as apply or #5) [l] [2] [3] [4] 5 

30. Facility Name: Lenair Water Treatment Plant 

• Facility Address: 6751 Walnut Canyon 

Contact Name: Suzanne Wilson Phone#:(714)254-6874 

Criteria Met (Circle as many as apply or #5) [1] [2] [3] 4 5 

~ 
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31. Facility Name: 

Facility Address: 

Contact Name: 

Anaheim Peaking Plant 

1144 N. Kraemer 

Suzanne Wilson Phone#: (714)254-6874 

Criteria Met (Circle as many as apply or #5) [l] [2] [3] 

32. Facility Name: Electric Substations 

Facility Address: Various Locations in the City - 12 in all 

4 

Contact Name: Suzanne Wilson Phone#: (714) 254-6874 

Criteria Met (Circle as many as apply or #5) [1] [2] 3 4 

33. Facility Name: Water Well Sites 

Facility Address: Various locations in the Citv - 10 in all 

Contact Name: Suzanne Wilson Phone#: (714) 254-6874 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 4 
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City of: Brea -
• Environmental Performance Report 

Municipal Facilities Inventory 

1. Facility Name: Service Center 

Facility Address: 645 N. Berry St., Brea, CA 92821 

Contact Name: Bill Higgins Phone#: (714) 990-7698 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 [4] 5 

2. Facility Name: Municipal Plunge ,-/ 

Facility Address: 401 S. Brea Blvd., Brea, CA 92821 

Contact Name: Vern Vosburgh Phone#: (714) 990-7789 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

3. Facility Name: Municipal Golf Course 

Facility Address: 401 W. Fir St. Brea CA 92821 

• Contact Name: Dick Sader Phone#: (714) 529-3003 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

4. Facility Name: Civic and Cultural Center 

Facility Address: 1 Civic Center Cir., Br~. CA 92821 

Contact Name: Bill Higgins Phone#: (714) 990-7698 

Criteria Met (Circle as many as apply or #5) 1 2 3 [4] 5 

5. Facility Name: Fire Station # 1 

Facility Address: 555 N. Berry, Brea, CA 92821 

Contact Name: Bill Higgins Phone#: (714) 990-7698 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

6. Facility Name: Fire Station #2 

• Facility Address: 125 S. Laurel Ave., Brea, CA 92821 

Contact Name: Bill Higgins Phone#: (714) 990-7698 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 
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Page2 

7. Facility Name: 

Facility Address: 

Contact Name: 

Fire Station #3 

400 N. Kraemer Brea CA 92821 

Bill Higgins 

Criteria Met (Circle as many as apply or #5) 

8. Facility Name: Senior Center & Pioneer Hall 

Facility Address: 500 S. Sievers, Brea, CA 92821 

Contact Name: Bill Higgins 

Criteria Met (Circle as many as apply or #5) 

M-100 

Phone#: (714) 990-7698 

2 3 4 (5) 

Phone#: (714) 990-7698 

2 3 4 (5) 
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City of: Buena Park 

• Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: Civic Center 

Facility Address: 6650 Beach Blvd. Buena Park 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply or #5) I 2 3 [4] 5 

2. Facility Name: Vehicle Maintenance Yard 

Facility Address: 8071 Beach Blvd., Buena Park, CA 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply or #5) [I) [2] 3 [4] 5 

3. Facility Name: Police Department 

Facility Address: 6650 Beach Blvd., Buena Park, CA 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply or #5) I 2 3 [4] 5 

4. Facility Name: William Peak Park (Pool) 

Facility Address: 7225 El Dorado Dr., Buena Park, CA 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply or #5) I 2 3 4 5 

5. Facility Name: Boisseranc Park (Pool) 

Facility Address: 7520 Dale St., Buena Park, CA 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 5 

6 . Facility Name: Carl Brenner Park (Wading Pool) 

• Facility Address: 7373 San Rafael Dr., Buena Park, CA 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply Of #5) I 2 3 4 5 
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City of Buena Park 

• Page2 

7. Facility Name: Fire Station Headquarters # I 

Facility Address: 8081 Western Ave., Buena Park, CA 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply or #5) 2 3 [4] 5 

8. Facility Name: Fire Station #2 

Facility Address: 7780 Artesia Blvd., Buena Park, CA 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

9. Facility Name: Fire Station #3 

Facility Address: 9120 Holder St., Buena Park, CA 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

• Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

10. Facility Name: Recreation, Parks & Community·Svcs. 

Facility Address: 8150 Knott Ave., Buena Park, CA 90620 

Contact Name: Paul De Pietro, Operations Mgr. Phone#: (714) 562-3651 

Criteria Met (Circle as many as apply or #5) I 2 3 [4] 5 

• 
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City of: Costa Mesa 

Environmental Performance Report 
Municipal Facilities Inventory 

Facility Name: Balearic Community Center 

Facility Address: 1975 Balearic Dr., Costa Mesa, CA 

Contact Name: Chuck Carr Phone#: (714) 754-5300 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Corporation Yard (new) 

Facility Address: 2310 Placentia Ave., Costa Mesa, CA 

Contact Name: David Alkema 

Criteria Met (Circle as many as apply or #5) [l] 

Facility Name: Downtown Community Center 

Facility Address: 1860 Anaheim St., Costa Mesa CA 

Contact Name: David Alkema 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Jordan Park 

Facility Address: 2141 Tustin Ave., Costa Mesa CA 

Contact Name: David Alkema 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Lion's Park 

Facility Address: 570 W. 18th St. Costa Mesa CA 

Contact Name: David Alkema 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Neighborhood Community Center 

Facility Address: 1845 Park Ave., Costa Mesa CA 

Contact Name: Chuck Carr 

Criteria Met (Circle as many as apply or #5) 
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Phone#: (714) 754-5300 
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City of Costa Mesa 
Pagel • 7. Facility Name: TeWinkle Park 

Facility Address: 970 Arlington, Costa Mesa CA 

Contact Name: David Alkema Phone#: (714) 754-5300 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

8. Facility Name: Wakeham Park 

Facility Address: 3400 Smalley St., Costa Mesa CA 

Contact Name: David Alkema Phone#: (714) 754-5300 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

9. Facility Name: Police Department 

Facility Address: 99 Fair Dr. Costa Mesa CA 

Contact Name: Lee Leonard Phone#: (714) 754-5339 

• Criteria Met (Circle as many as apply or #5) 1 [2] 3 [4] 5 

10. Facility Name: Police Substation 

Facility Address: 567 W. 18th St., Costa Mesa, CA 

Contact Name: Lee Leonard Phone#: (714) 754-5339 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

11. Facility Name: Public Golf Course & Country Club 

Facility Address: 1701 Golf Course Dr., Costa Mesa. CA 

Contact Name: Scott Henderson Phone#: (714) 540-7500 x3 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 [4] 5 

12. Facility Name: Fire Station # l 

Facility Address: 2803 Royal Palm, Costa Mesa, CA 

Contact Name: Donald Swanson Phone#: (714) 754-5226 

• Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 
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• 13. Facility Name: Fire Station #2 

Facility Address: 800 Baker, Costa Mesa, CA 

Contact Name: Charles Bassett Phone#: (714) 754-5141 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

14. Facility Name: Fire Station #3 

Facility Address: 1902 Park Costa Mesa CA 

Contact Name: Brian Roberts Phone#: (714) 548-8513 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

15. Facility Name: Fire Station #4 

Facility Address: 2028 Placentia, Costa Mesa, CA 

Contact Name: Eric Johnson Phone#: (714) 548-8543 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

16. Facility Name: Fire Station #5 

Facility Address: 2450 Vanguard, Costa Mesa, CA 

Contact Name: Randall Croll Phone#: (714) 754-5005 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

17. Facility Name: Fire Station #6 

Facility Address: 3450 Sakioka, Costa Mesa, CA 

Contact Name: Ronald McMinimy Phone#: (714) 708-2739 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

18. Facility Name: Mesa Verde Library 

Facility Address: 2969 Mesa Verde Dr. East, Costa Mesa CA 

Contact Name: Mike Waters Phone#: (714) 754-5164 

• Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

M-105 

~ 

0013358
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19. Facility Name: Communications Building 

Facility Address: 79 Fair Dr. Costa Mesa CA 

Contact Name: Mike Waters 

Criteria Met (Circle as many as apply or #5) 

20. Facility Name: City Hall 

Facility Address: 77 Fair Dr. Costa Mesa CA 

Contact Name: Mike Waters 

Criteria Met (Circle as many as apply or #5) 

21. Facility Name: Historical Society Building 

Facility Address: 595 Plumer St., Costa Mesa CA 

Contact Name: Mike Waters 

Criteria Met (Circle as many as apply or #5) 

22. Facility Name: Corporation Yard (old) 

Facility Address: 2300 Placentia, Costa Mesa, CA 

Contact Name: Mike Waters 

Criteria Met (Circle as many as apply or #5) 

M-106 

Phone#: (714) 754-5164 

2 3 4 [5) 

Phone#: (714) 754-5164 

I [2] [3] [4] 5 

Phone#: (714) 754-5164 

2 3 4 [5] 

Phone#: (714) 754-5164 

[I] [2] [3] [4] 5 

0013359



• 
1. 

2. 

3. 

-· 
4. 

• 
~· 

Facility Name: 

Facility Address: 

City of: Cypress 

Environmental Performance Report 
Municipal Facilities Inventory 

Civic Center/Police Deparbnent 

5275 Orange Ave. 

Contact Name: Gonzalo Vazguez Phone#: (714) 229-6752 

Criteria Met (Circle as many as apply or #5) 

Facility Name: 

Facility Address: 

Contact Name: 

Corporation Yard 

5285 Cypress St. 

Bill Raymond 

Criteria Met (Circle as many as apply or #5) [l] 

[2] [3] [4] 

Phone#: (714) 229-6760 

[2] [3] [4] 

Facility Name: 

Facility Address: 

Cypress Recreation and Park District Office 

5700 Orange Ave. 

Contact Name: Marvin DeCarlo Phone#: (714) 229-6780 

Criteria Met (Circle as many as apply or #5) 2 3 4 

Facility Name: Cypress Senior Center 

Facility Address: 9031 Grindlay St. 

Contact Name: Ruth Raheb Phone#: (714) 229-6776 

Criteria Met (Circle as many as apply or #5) 2 3 4 

M-107 

5 

5 

[5] 

[5] 

0013360



1. 

2. 

-

• 

Facility Name: 

Facility Address: 

City of: Dana Point 

Environmental Performance Report 
Municipal Facilities Inventory 

City Plaza - Dana Point City Hall 

33282 Golden Lantern St. 

Contact Name: Kathy Ward Phone#: (714) 248-3524 

Criteria Met (Circle as many as apply or #5) 

Facility Name: 

Facility Address: 

Contact Name: 

Del Obispo Community Center 

34052 Del Obispo Rd. 

Bonnie Nicholl 

Criteria Met (Circle as many as apply or #5) 

M-108 

2 3 4 

Phone#: (714) 496-4251 

2 3 4 

5 

5 

0013361



• 
1. 

2. 

3. 

• 
4. 

5. 

6. 

• 

Facility Name: 

Facility Address: 

Contact Name: 

City of: Fountain Valley 

Environmental Performance Report 
Municipal Facilities Inventory 

Corporation Yard 

18240 Ward St., Fountain Valley 

Wavne S. Osborne Phone#: (714) 965-4434 

Criteria Met (Circle as many as apply or #5) [l] [2] [3] [4] 

Facility Name: Vehicle Maintenance Garage 

Facility Address: 18240 Ward St., Fountain Valley 

5 

Contact Name: Jim Drake Phone#: (714)965-4493 x.276 

Criteria Met (Circle as many as apply or #5) [l] 

Facility Name: Water Division Facility 

Facility Address: 18240 Ward St. Fountain Vallev 

Contact Name: John Han1pton 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Public Landscape Division Facility 

Facility Address: 18240 Ward St., Fountain Vallev 

Contact Name: Bill Ault 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Streets Division Facility 

Facility Address: 18240 Ward St., Fountain Valley 

Contact Name: Bill Ault 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Police Station 

Facility Address: 10200 Slater Ave., Fountain Valley 

Contact Name: Chief Elvin Miali 

Criteria Met (Circle as many as apply or #5) 

M-109 

[2] [3] 4 5 

Phone#: (714) 965-4493 

[2] [3] 4 5 

Phone#: (714) 965-4493 

[2] [3] 4 5 

Phone#: (714) 965-4493 

[2] 3 4 5 

Phone#: (714) 965-4454 

[2] 3 [4] 5 

0013362



• 

• 

• 
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7. Facility Name: 

Facility Address: 

Contact Name: 

Fire Station # I 

17737 Bushard St., Fountain Valley 

Chief Bernie Heimos 

Criteria Met (Circle as many as apply or #5) 

8. 

9. 

Facility Name: 

Facility Address: 

Contact Name: 

Fire Station #2 

16767 Newhope St., Fountain Valley 

Chief Bernie Heimos 

Criteria Met (Circle as many as apply or #5) 

Facility Name: City Hall 

Facility Address: 10200 Slater Ave., Fountain Valley 

Phone#: (714) 965-4437 

[2] 3 4 

Phone#: (714) 965-4437 

[2] 3 4 

Contact Name: Sally Satterfield Phone#: (714) 965-4449 

10. 

11. 

12. 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Well No. 3 

Facility Address: 11580 Iris Ave., Fountain Valley 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Well No. 4 

Facility Address: 17320 Calle Zaragosa, Fountain Valley 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 1 

Facility Name: Well No. 6 

Facility Address: 11775 Warner Ave., Fountain Valley 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 

M-110 

[2] 3 [4] 

Phone#: (714) 965-4493 

[2] 3 4 

Phone#: (714) 965-4493 

[2] 3 4 

Phone#: (714) 965-4493 

[2] 3 4 

5 

5 

5 

5 

5 

5 

0013363



• 

• 

• 
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City of Fountain Valley 
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13. 

14. 

15. 

16. 

17. 

18. 

Facility Name: Well No. 7 

Facility Address: 16201 Euclid St., Fountain Valley 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 

Facility Name: 

Facility Address: 

Contact Name: 

Well No. 8 

11669 Edinger Ave., Fountain Valley 

John Hampton 

Criteria Met (Circle as many as apply or #5) 

Facility Name: 

Facility Address: 

Contact Name: 

Well No. 10 

17239 Newhope St., Fountain Valley 

John Hampton 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Well No. 11 

Facility Address: 16640 Brookhurst St., Fountain Valley 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Reservoir No. I 

Facility Address: 18460 Euclid St., Fountain Valley 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 

Facility Name: 

Facility Address: 

Contact Name: 

Reservoir No. 2 

9300 Tanager Ave., Fountain Valley 

John Hampton 

Criteria Met (Circle as many as apply or #5) 

M-111 

Phone#: (714) 965-4493 

(2) 3 4 5 

Phone#: (714) 965-4493 

(2) 3 4 5 

Phone#: (714) 965-4493 

(2) 3 4 5 

Phone#: (714) 965-4493 

(2) 3 4 5 

Phone#: (714) 965-4493 

[2] · 3 4 5 

Phone#: (714) 9654493 

(2) 3 4 5 

0013364



• 

• 

• 
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19. Facility Name: MWD Connection 

Facility Address: Edinger Ave. and Magnolia St., Fountain Valley 

20. 

21. 

18. 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 

Facility Name: 

Facility Address: 

Sandalwood Storm Pump Station 

16489 Sandalwood, Fountain Valley 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Walnut Storm Pump Station 

Facility Address: 8917 Cockatoo Ave., Fountain Vallev 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 1 

Facility Name: Ward Sewage Lift Station 

Facility Address: 17886 Ward St. Fountain Valley 

Contact Name: John Hampton 

Criteria Met (Circle as many as apply or #5) 1 

M-112 

Phone#: (714) 965-4493 

[2] 3 4 

Phone#: (714) 965-4493 

[2] 3 4 

Phone#: (714) 965-4493 

[2] 3 4 

Phone#: (714) 965-4493 

[2] 3 4 

5 

5 

5 

5 

0013365



City of: Fullerton 

• Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: Kimberlv Well #I 

Facility Address: 1400 Kimberly Ave. 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

2. Facility Name: Kimberly Well #2 

Facility Address: 2200 Kimberlv Ave. 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

3. Facility Name: Fire Station #3 Well 

Facility Address: 700 South Acacia • Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) l [2] 3 4 5 

4. Facility Name: Subdivision Well 

Facility Address: 3350 Lakeview Dr 

Contact Nallie: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) l [2] 3 4 5 

5. Facility Name: Christleib Well & Booster Station 

Facility Address: 1501 S. Pacific Dr. 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

6. -Facility Name: Main Plant 

• Facility Address: 627 W. La Palma 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) l [2] 3 4 5 
~ M-113 

0013366



City of Fullerton 
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• 7. Facility Name: Reservoir IA 

Facility Address: Lemon Entrance to Hillcrest Park 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

8. Facility Name: Reservoir 2A 

Facility Address: 2825 Terraza Pl. 

Contact Name: Don Bovles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

9. Facility Name: Reservoir 3AD 

Facility Address: 2011 N. Acacia Ave. 

Contact Name: Don Boyles Phone# (714) 738-5346 

• Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

10. Facility Name: Reservoir 2B 

Facility Address: 2401 Heritage 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

11. Facility Name: Reservoir 3BC 

Facility Address: 1135 W. Las Plamas Dr. 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5) 

12. Facility Name: Resevoir IC 

. Facility Address: 2470 West Pioneer Ave. 

• Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) [2] 3 4 5 

M-114 

0013367
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• 13. Facility Name: Reservoir 2C 

Facility Addr~ss: 2150 North State College 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

14. Facility Name: Reservoir ID 

Facility Address: 1500 North Acacia Ave. 

Contact Name: Don Boyles Phone# (714) 738-5346 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

15. Facility Name: Reservoir 20 (Tank Farm) 

Facility Address: 23151 North Acacia Ave. 

Contact Name: Don Boyles Phone# (714} 738-5346 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

16. Facility Name: City Hall 

Facility Address: 303 W. Commonwealth 

Contact Name: Pete Van de Weerd (714) 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 [4] 5 

17. Facility Name: Police Department 

Facility Address: 237 W. Commonwealth 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 [4] 5 

18. Facility Name: Fire Station # I 

Facility Address: 312 E. Commonwealth 

• Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) [ 1 ] [2] 3 [4] 5 

M-115 

0013368



City of Fullerton 
Page4 • 19. Facility Name: Fire Station #2 

Facility Address: 1732 W. Valencia 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 4 5 

20. Facility Name: Fire Station #3 

Facility Address: 700 S. Acacia 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 4 5 

21. Facility Name: Fire Station #4 

Facility Address: 3251 N. Harbor 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 4 5 

22. Facility Name: Fire Station #5 

Facility Address: 2555 Yorba Linda 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 4 5 

23. Facility Name: Fire Station #6 

Facility Address: 1500 N. Gilbert 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 4 5 

24. Facility Name: Basque Yard 
I 

Facility Address: 116 S. Basque Ave. 

• Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 4 5 

M-116 

0013369



City of Fullerton 
Page5 • 25. Facility Name: Muckenthaler Center 

Facility Address: 1201 W. Malvern Ave. 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

26. Facility Name: Lemon Park 

Facility Address: 701 S. Lemon Street 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

27. Facility Name: Chapman Park 

Facility Address: 2515 San Carlos Drive 

Contact Name: Pete Van de Weerd # (714) 738-6832 

• Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

28. Facility Name: San Juan Park 

Facility Address: 2920 San Juan Place 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

29. Facility Name: Laguna Lake 

Facility Address: 3120 Lakeview Drive 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

30. Facility Name: Adlena 

Facility Address: 300 N. Adlena Drive 

• Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 23 4 [5] 

M-117 

0013370



City of Fullerton 
Page6 • 31. Facility Name: Nicholas 

Facility Address: Euclid & Hill 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

32. Facility Name: Woodcrest 

Facility Address: 450 W. Orangethome 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

33. Facility Name: Valencia 

Facility Address: 2500 W. Valencia 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

34. Facility Name: Byerrum 

Facility Address: Chapman and Raymond 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

35. Facility Name: Amerige 

Facility Address: 300 W. Commonwealth 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

36. Facility Name: Hillcrest Rec. 

Facility Address: 1155 N. Lemon Street 

• Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

M-118 

0013371



City of Fullerton 
Page7 • 37. Facility Name: Hillcrest Maint. 

Facility Address: Harbor & Brea 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

38. Facility Name: Lions Rec. 

Facility Address: 1440 N. Brea Blvd. 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

39. Facility Name: Branch Library 

Facility Address: 201 S. Basque A venue 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

40. Facility Name: Fullerton Elementary & Jr. High School District 

Facility Address: 1401 W. Valencia Ave. 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

41. Facility Name: Fullerton Senior Multi-Service Center 

Facility Address: 348 W. Commonwealth 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

42. Facility Name: Museum of North Orange County 

Facility Address: 30 I N. Pomona A venue 

• Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

M-119 
~ 

0013372



City of Fullerton 

• Page8 

43. Facility Name: Teen Resource Center 

Facility Address: 304 E. Aerige Avenue 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

44. Facility Name: Youth Service Center 

Facility Address: 2050 Youth Way 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

45. Facility Name: Brea Darn 

Facility Address: 1600 N. Harbor Blvd. 

Contact Name: Pete Van de Weerd # (714) 738-6832 

• Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

46. Facility Name: Gilbert Park 

Facility Address: 1431 S. Pine Drive 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

47. Facility Name: Red Cross Building 

Facility Address: 1155 N. Lemon Street 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

48. Facility Name: Independence Park 

Facility Address: 801 W. Valencia Drive 

• Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

M-120 

0013373



City of Fullerton 

• Page8 

49. Facility Name: Orangethm:pe 

Facility Address: 1737 W/ Roberta 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

50. Facility Name: Kimberly Clark 

Facility Address: 2330 E. Kimberly 

Contact Name: Pete Van de Weerd # (714) 738-6832 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

51. Facility Name: Main Library 

Facility Address: 353 W. Commonwealth Avenue 

Contact Name: Pete Van de Weerd # (714) 738-6832 

• Criteria Met (Circle as many as apply or #5) I 2 3 [4] 5 

• 
M-121 

0013374



City of: Garden Grove 

• Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: City Hall 

Facility Address: ll 222 Acacia Parkway 

Contact Name: Paul Irvine Phone# (714) 741-5375 

Criteria Met (Circle as many as apply or #5) 1 2 3 [4] 5 

2. Facility Name: Police and Fire Department 

Facility Address: 11301 Acacia Parkway 

Contact Name: Paul Irvine Phone# (714) 741-5375 

Criteria Met (Circle as many as apply or #5) 1 2 3 [4] 5 

3. Facility Name: Community Meeting Center 

Facility Address: 11300 Stanford Avenue • Contact Name: Paul Irvine Phone# (714) 741-5375 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

4. Facility Name: Senior Citizens Center 

Facility Address: 11300 Stanford A venue 

Contact Name: Paul Irvine Phone# (714) 741-5375 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

5. Facility Name: Courtyard Center 

Facility Address: 12732 Main Street 

Contact Name: Paul Irvine Phone# (714) 741-5375 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

6. Facility Name: Gem Theatre 

• Facility Address: 12852 Main Street 

Contact Name: Paul Irvine Phone #(714) 741-5375 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

M-122 

0013375



City of Garden Grove 

• Pagel 

7. Facility Name: Garden Grove Festival Amphitheater 

Facility Address: 12762 Main Street 

Contact Name: Paul Irvine Phone #(714) 741-5375 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

8. Facility Name: Garden Grove Regional Library 

Facility Address: 11200 Stanford Avenue 

Contact Name: Paul Irvine Phone #(714) 741-5375 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

9. Facility Name: Chapman A venue Branch Library 

Facility Address: 9182 Chapman A venue 

Contact Name: Paul Irvine Phone #{714) 741-5375 

• Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

10. Facility Name: West Garden Grove Branch Library 

Facility Address: 11962 Bailey Street 

Contact Name: Paul Irvine Phone# (714) 741-5375 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

11. Facility Name: Municipal Service Center 

Facility Address: 13802 Newhope Street 

Contact Name: Paul Irvine Phone# (714) 741-5375 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

12. Facility Name: Fire Station #2 

Facility Address: 11805 Gilbert Street 

• Contact Name: Paul Irvine Phone #(714) 741-5375 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

M-123 
~ 

0013376
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13. Facility Name: Fire Station #3 

Facility Address: 12132 Trask Avenue 

Contact Name: Paul Irvine Phone #(714) 741-5375 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

14. Facility Name: Fire Station #4 

Facility Address: 1219 Valley View 

Contact Name: Paul Irvine Phone #(714) 741-5375 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

15. Facility Name: Fire Station #5 

Facility Address: 12751 Western Avenue 

Contact Name: Paul Irvine Phone #(714) 741-5375 

• Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

16. Facility Name: Fire Station #6 

Facility Address: 12111 Chapman A venue 

Contact Name: Paul Irvine Phone# (714) 741-5375 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

17. Facility Name: Fire Station #7 

Facility Address: 14162 Forsyth Lane 

Contact Name: Paul Irvine Phone# (714) 741-5375 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

18. Facility Name: Housing Authority 

Facility Address: 11400 Stanford A venue 

• Contact Name: Paul Irvine Phone #(714) 741-5375 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

~ --

M-124 

0013377
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19. 

20. 

21. 

22. 

23. 

24. 

Facility Name: Federal Credit Union 

Facility Address: 11390 Stanford Avenue 

Contact Name: Paul Irvine 

Criteria Met (Circle as many as apply or #5) 

Facility Name: 

Facility Address: 

Atlantis Play Center/Garden Grove Park 

9301 Westminster 

Contact Name: Steve Haller 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Civic Center Complex 

Facility Address: 11931 Acacia Parkway 

Contact Name: Steve Haller 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Chapman Sport Complex 

Facility Address: 11931 Acacia Parkway 

Contact Name: Steve Haller 

Criteria Met (Circle as many as apply or #5) 

Facility Name: 

Facility Address: 

Contact Name: 

Eastgate Park 

1200 I St. Mark 

Steve Haller 

Criteria Met (Circle as many as apply or #5) 

Facility Name: 

Facility Address: 

Contact Name: 

Edgar School Park 

12781 Topaz Street 

Steve Haller 

Criteria Met (Circle as many as apply or #5) 

M-125 

I 

1 

Phone #(714) 741-5375 

2 3 4 (5] 

Phone# (714) 741-5386 

2 3 4 (5] 

Phone# (714) 741-5386 

2 3 4 (5] 

Phone# (714) 741-5386 

2 3 4 [5] 

Phone# (714) 741-5386 

2 3 4 (5] 

Phone# (714) 741-5386 

2 3 4 (5] 

0013378



City of Garden Grove 
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25. Facility Name: Faylane Park 

Facility Address: 11700 Seacrest Drive 

Contact Name: Steve Haller Phone# (714) 741-5386 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

26. Facility Name: Gutowsky Park 

Facility Address: 9201 Ferris Lane 

Contact Name: Steve Haller Phone# (714) 741-5386 

• Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

27. Facility Name: Hare School Park 

Facility Address: 12012 Magnolia Street 

Contact Name: Steve Haller Phone# {714} 741-5386 • Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

28. Facility Name: James McCormick Mini Park 

Facility Address: 8441 Trask Avenue 

Contact Name: Steve Haller Phone# (714} 741-5386 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

29. Facility Name: Jardin De Los Ninos 

Facility Address: 12631 Keel Avenue 

Contact Name: Steve Haller Phone# (714) 741-5386 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

30. Facility Name: Lake School Park 

Facility Address: I 080 I Orangewood A venue 

Contact Name: Steve Haller Phone #{714} 741-5386 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

M-126 
~ 

0013379



City of Garden Grove 
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31. Facility Name: Magnolia Park 

Facility Address: 11402 Magnolia A venue 

Contact Name: Steve Haller Phone #(714) 741-5386 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

32. Facility Name: Morningside School Park 

Facility Address: 10521 Morningside Drive 

Contact Name: Steve Haller Phone# (714) 741-5386 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

33. Facility Name: Pioneer Park 

Facility Address: 12722 Chapman Avenue 

Contact Name: Steve Haller Phone# (714) 741-5386 • Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

34. Facility Name: Spirit of 76 Mini Park 

Facility Address: 9999 Lampson A venue 

Contact Name: Steve Haller Phone# (714) 741-5386 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

35. Facility Name: Twin Lakes Freedom Park 

Facility Address: 12952 Lampson Avenue 

Contact Name: Steve Haller Phone# (714) 741-5386 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

36. Facility Name: Village Green 

Facility Address: 12762 Main Street 

• Contact Name: Steve Haller Phone #(714) 741-5386 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

M-127 

0013380
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37. Facility Name: 

Facility Address: 

Contact Name: 

West Grove Park 

5372 Cerulean Avenue 

Steve Haller 

Criteria Met (Circle as many as apply or #5) 

38. Facility Name: West Haven Park· 

Facility Address: 12252 West Street 

Contact Name: Steve Haller 

Criteria Met (Circle as many as apply or #5) 

39. Facility Name: Woodbury Park 

Facility Address: 13 800 Rosita Place 

Contact Name: Steve Haller 

Criteria Met (Circle as many as apply or #5) 

40. Facility Name: Willowick Golf Course 

Facility Address: 3017 W. 5th Street, Santa Ana 

Contact Name: Steve Haller 

Criteria Met (Circle as many as apply or #5) 

M-128 

Phone #(714) 741-5386 

2 3 4 [5] 

Phone# (714) 741-5386 

2 3 4 [5] 

Phone# (714) 741-5386 

[2] 3 4 5 

Phone# (714) 741-5386 

[l] [2] 3 4 5 

0013381
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System Wells 

6 Active Wells: 

Well 165452 Cerulean 

Well 1911502 Dolan 

Well 2412722 Chapman 

Well 25 10732 Woodbury 

Well 2612351 Trask Avenue 

Well 2711472 Magnolia 

Filling Wells 

6 Active Wells: 

Well 2013421 Magnolia 

Well 2112252 West Street 

Well 22 7001 Chapman 

Well 23 11294 Jerry Lane 

Well 28 11294 Jerry Lane 

DESCRIPTION OF SYSTEM FACILITIES 

SOURCE OF WATER SUPPLY 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

* 

Reservoirs 

5 Active Reservoirs: 

Magnolia 

WestG.G. 

Trask 

Lampson 

Westhaven 

Criteria Met* (1&2) 

Well 29 12573 Haster Street * 

M-129 

11352 Magnolia 

7001 Chapman 

13421 Magnolia 

11294 Jerry Lane 

12252 West 

0013382



City of: Huntington Beach 

• Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: Civic Center (& Police Dept.) 

Facility Address: 2000 Main Street 

Contact Name: Mark Boone Phone# (714) 536-5534 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 [4] 5 

2. Facility Name: Beach Pier 

Facility Address: Pacific Coast Highway/Main Street 

Contact Name: Bill Fowler Phone# (714) 536-5486 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

3. Facility Name: Beach Yard Offices & Garage 

• Facility Address: 44 Huntington Street 

Contact Name: Larry Neishi Phone# (714) 536-5614 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 4 5 

4. Facility Name: Brooks House 

Facility Address: 7291 Talbert 

Contact Name: Bill Fowler Phone# (714) 536-5496 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

5. Facility Name: Central Aldertree Concession (Leased Out) 

Facility Address: 11732 Goldenwest 

Contact Name: Jim Engle Phone# (714) 536-5490 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

6. Facility Name: Breakfast in the Park 

• Facility Address: Edwards/Inlet 

Contact Name: Jim Engle Phone# (714) 536-5490 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

~ M-130 

0013383
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7. Facility Name: 

Facility Address: 

Contact Name: 

Art Center 

538 Main Street 

Naida Osline 

Criteria Met (Circle as many as apply or #5) 

Phone# (714) 374-1661 

2 3 4 [5) 

8. Facility Name: Emerald Cove Apartment Complex 

Facility Address: 18191 Parktree Cr. 

Contact Name: Adria Molino 

Criteria Met (Circle as many as apply or #5) 

9. Facility Name: Newland House & Barn 

Facility Address: 19820 Beach Blvd. 

Contact Name: Bill Fowler 

Criteria Met (Circle as many as apply or #5) 

10. Facility Name: Oakview Day Care Center 

Facility Address: 17341 Jacquelyn 

Contact Name: Harriet Nichols 

Criteria Met (Circle as many as apply or #5) 

11. Facility Name: Surf Museum 

Facility Address: 411 Olive 

Contact Name: Jim Engle 

Criteria Met (Circle as many as apply or #5) 

12. Facility Name: City Gym and Pool 

1600 Palm Facility Address: 

Contact Name: Dave Dominguez 

Criteria Met (Circle as many as apply or #5) 

M-131 

Phone #(714) 842-0802 

2 3 4 [5) 

Phone# (714) 536-5496 

1 2 3 4 [5) 

Phone# (714) 842-4064 

2 3 4 [5) 

Phone# (714) 536-5490 

2 3 4 [5) 

Phone# (714) 960-8884 

2 3 4 [5) 

0013384



City of Huntington Beach 
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13. Facility Name: Edison Community Center 

Facility Address: 21377 Magnolia 

Contact Name: Janeen Laudenback Phone # (714) 960-8870 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

14. Facility Name: Murdy Community Center 

Facility Address: 7000 Norma Drive 

Contact Name: Mike Forney Phone #(714) 960-8895 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

15. Facility Name: Oakview Community Center 

Facility Address: 17261 Oak Lane 

Contact Name: Colleen Gelfer Phone# (714) 960-8858 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

17. Facility Name: Rodgers Senior Center 

Facility Address: 1706 Orange 

Contact Name: Nora Webb Phone# (714) 536-9387 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

18. Facility Name: Bushard Fire Station 

Facility Address: 19711 Bushard 

Contact Name: Greg Wiggins Phone# (714) 536-5411 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

19. Facility Name: Gothard Fire Station 

Facility Address: 18311 Gothard 

Contact Name: Greg Wiggins Phone# (714) 536-5411 

Criteria Met (Circle as many as apply or #5) [2] 3 4 5 

M-132 
~ 

0013385
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20. 

21. 

22. 

23. 

24. 

25. 

Facility Name: Heil Fire Station 

Facility Address: 5891 Heil 

Contact Name: Greg Wiggins 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Joint Powers Training Center 

Facility Address: 18301 Gothard 

Contact Name: Al Marland 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Lake Fire Station 

Facility Address: 530 Lake Street 

Contact Name: Greg Wiggins 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Magnolia Fire Station 

Facility Address: 2144 l Magnolia 

Contact Name: Greg Wiggins 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Murdy Fire Station 

Facility Address: 16221 Gothard 

Contact Name: Greg Wiggins 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Warner Fire Station 

Facility Address: 3831 Warner 

Contact Name: Greg Wiggins 

Criteria Met (Circle as many as apply or #5) 

M-133 

Phone# (714) 536-5411 

l 2 3 4 [5] 

Phone #(714) 536-5413 

1 [2] 3 4 5 

Phone# (714) 536-5411 

1 2 3 [4] 5 

Phone# (714) 536-5411 

1 2 3 4 [5] 

Phone# (714) 536-5411 

1 [2] 3 [4] 5 

Phone# (714) 536-5411 

[2] 3 4 5 

0013386
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Facility Name: Banning Library 
0 

26. 

Facility Address: 9281 Banning 

Contact Name: Robert Velarde Phone# (714) 375-5005 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

27. Facility Name: Central Library 

Facility Address: 7111 Talbert 

Contact Name: Ron Hayden Phone #(714) 375-5114 

Criteria Met (Circle as many as apply or #5) 2 3 [4] 5 

28. Facility Name: Graham Library 

Facility Address: 15882 Graham 

- Contact Name: HelenMumhy Phone# (714) 375-5006 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5) 

29. Facility Name: Main Street Library 

Facility Address: 525 Main Street 

Contact Name: Marianne MacKenzie Phone# (714) 375-5071 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5) 

30. Facility Name: Oak View Library 

Facility Address: 17251 Oak 

Contact Name: Claudia Hilbeck de Locke Phone# {714) 375-5068 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5) 

31. Facility Name: Ruby's Restaurant 

Facility Address: End of Huntington Beach Pier • Contact Name: Jim Engle Phone# (714) 536-5490 

Criteria Met (Circle as many as apply or #5) 2 3 [4] 5 

M-134 

0013387
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32. Facility Name: 

Facility Address: 

Contact Name: 

Park, Tree, & Landscape Maintenance 

17581 Gothard 

Daryl Smith 

Criteria Met (Circle as many as apply or #5) [l] 

33. Facility Name: P.O. Substation 

Facility Address: 204 5th Street 

Contact Name: 

Criteria Met (Circle as many as apply or #5) I 

34. Facility Name: P.O. Substation 

Facility Address: 16889 Algonquin 

Phone# (714) 536-5480 

[2] 3 4 

Phone #(714) 536-5218 

2 3 4 

Contact Name: Phone # (714) 960-8811 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 

35. Facility Name: D.W. Kiser Corporation Yard 

Facility Address: 173 71 Gothard 

Contact Name: Jim Sankey Phone# (714) 960-8861 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 [4] 

36. Facility Name: Water Operations & Warehouse 

Facility Address: 19001 Huntington Street 

Contact Name: Jeff Renna Phone# (714) 375-5175 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 [4] 

M-135 

5 

[5] 

[5] 

5 

5 

0013388



City of: Irvine 

• Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: Irvine Civic Center 

Facility Address: One Civic Center Plaza 

Contact Name: John McAllister Phone # (714) 724-6692 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 [4] 5 

2. Facility Name: Operation Support Facility 

Facility Address: 6427 Oak Canyon, Irvine 

Contact Name: John McAllister Phone # (714) 724-6692 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 [4] 5 

3. Facility Name: Animal Care Facility 

• Facility Address: 6443 Oak Canyon 

Contact Name: John McAllister Phone # (714) 724-6692 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

4. Facility Name: Heritage Park Aquatics Complex 

Facility Address: 460 I Walnut A venue 

Contact Name: John McAllister Phone # (714) 724-6692 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

5. Facility Name: Deerfield Park 

Facility Address: 55 Deerwood 

Contact Name: John McAllister Phone # (714) 724-6692 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

6 . Facility Name: Heritage Fine Arts Center 

• Facility Address: 14321 Yale 

Contact Name: John McAllister Phone # (714) 724-6692 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

M-136 

0013389
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7. Facility Name: 

Facility Address: 

Contact Name: 

Heritage Youth Services Center 

14301 Yale 

John McAllister 

Criteria Met (Circle as many as apply or #5) 

8. Facility Name: 

Facility Address: 

Contact Name: 

Northwood Park 

4501 Bryan Ave. 

John McAllister 

Criteria Met (Circle as many as apply or #5) 

Phone # {714) 724-6692 

2 3 4 

Phone# {714) 724-6692 

2 3 4 

9. Facility Name: Rancho San Joaquin Senior Center 

10. 

11. 

12. 

Facility Address: 3 Sandburg 

Contact Name: John McAllister 

Criteria Met (Circle as many as apply or #5) 

Facility Name: 

Facility Address: 

Contact Name: 

Turtle Rock Community Park 

I Sunny Hill Drive 

John McAllister 

Criteria Met (Circle as many as apply or #5) 

Facility Name: 

Facility Address: 

Contact Name: 

University Communitv Park 

I Beachtree Lane 

John McAllister 

Criteria Met (Circle as many as apply or #5) 

Facility Name: Lakeview Senior Center 

Facility Address: 20 Lake 

Contact Name: John McAllister 

Criteria Met (Circle as many as apply or #5) 

M-137 

Phone# (714) 724-6692 

I 2 3 4 

Phone# (714) 724-6692 

2 3 4 

Phone # {714) 724-6692 

2 3 4 

Phone # {714) 724-6692 

2 3 4 

[5] 

[5] 

[5] 

[5] 

[5] 

[5] 

0013390
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13. Facility Name: 

Facility Address: 

Contact Name: 

Irvine Adult Day Services 

20-1/2 Lake 

John McAllister 

Criteria Met (Circle as many as apply or #5) 

14. Facility Name: 

Facility Address: 

Contact Name: 

Irvine Child Development Center 

2 Civic Center Plaza 

John McAllister 

Criteria Met (Circle as many as apply or #5) 

M-138 

Phone# (714) 724-6692 

2 3 4 [5] 

Phone # (714) 724-6692 

2 3 4 [5] 

0013391



City of: Laguna Beach 

• Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: City Hall & Comoration Yard 

Facility Address: 505 Forest Avenue 

Contact Name and # Wade Brown Phone# (714) 497-0360 

Criteria Met (Circle as many as apply): [l] [2] 3 [4] 5 

2. Facility Name: Parks Nurse[Y 

Facility Address: 450 Olive Street 

Contact Name and # Wade Brown Phone# (714) 497-0360 

Criteria Met (Circle as many as apply): l 2 3 4 [5] 

3. Facility Name: Veterans Memorial Community Center 

• Facility Address: 384 Legion Street 

Contact Name and # Wade Brown Phone# (714) 497-0360 

Criteria Met (Circle as many as apply): 1 2 3 4 [5] 

4. Facility Name: Animal Shelter 

Facility Address: 20612 Laguna Canyon ·Road 

Contact Name and # Paul Workman Phone# (714) 497-0389 

Criteria Met (Circle as many as apply or# 5) 1 2 3 4 (5] 

5. Facility Name: Fire Station #2 

Facility Address: 285 Agate 

Contact Name and # Bill Edmunson Phone# (714) 497-0353 

Criteria Met (Circle as many as apply or # 5) 1 2 3 4 [5] 

6 . Facility Name: Fire Station #3 

• Facility Address: 2900 Alta Laguna 

Contact Name and # Bill Edmunson Phone# (714) 497-0353 

Criteria Met (Circle as many as apply or # 5) 1 2 3 4 [5] 

M-139 

0013392
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7. Facility Name: 

Facility Address 

() 

Fire Station #4 

31646 Second Avenue 

Contact Name and # =B=il"'"'l Edm==u=n=s=on=------------'P'-"h=o=n=-e "'"'""#_,_{"'-1=-14-'-)"""'4"""9-'-7--=0=3=53=--

M-140 

0013393



• 
1. 

• 

• 

Facility Name: 

Facility Address: 

City of: Laguna Hills 0 

Environmental Performance Report 
Municipal Facilities Inventory 

City Hall 

25201 Paseo de Alicia. #150. Laguna Hills 92653 

Contact Name and # =K=enn=eth==-=-R=o=se=n=fe=ld=--------~P:....ah=o=ne"'-"-# """'(7'""1'""""4.._) 7"'-'0'""'7""""-2=-=6=5.,,_5 

Criteria Met (Circle as many as apply or #5) 2 3 4 

M-141 

[5) 

0013394



• 
1. 

• 

• 

Facility Name: 

City of: Laguna Niguel 

Environmental Performance Report 
Municipal Facilities Inventory 

Crown Valley Community Park 

Facility Address: 29751 Crown Valley Parkway, Laguna Niguel CA 92677 

Contact Name and#: Rob Zampino (714)362-4397 

Criteria Met (Circle as many as apply or #5): 

M-142 

l [2] 3 

< 

4 5 

0013395



City of: La Habra 

• Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: Administration Bldg. (City Hall) 

Facility Address: 201 E. La Habra Bldg. 

Contact Name and#: John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5): I 2 3 [4] 5 

2. Facility Name: Recreation 

Facility Address: 215 E La Habra Blvd 

Contact Name and#: John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5): I 2 3 4 [5] 

3. Facility Name: Assembly Hall 

• Facility Address: 209 E. Ema 

Contact Name and#: John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5): I 2 3 4 [5] 

4. Facility Name: Arts Guild 

Facility Address: 215 N. Orange 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

5. Facility Name: Police Station 

Facility Address: 150 N. Euclid 

Contact Name and # Steve Staveley (562) 905-9751 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 [4] 5 

6. Facility Name: Scout Hut 

Facility Address: 1100 W. Lambert Road 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] . M-143 

0013396



City of La Habra 

• Page2 

7. Facility Name: Girls Activity 

Facility Address: 500 Granada 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) l 2 3 4 [5] 

8. Facility Name: Child Development Center 

Facility Address: 1440 W. Whittier Blvd. 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 5 

9. Facility Name: Guadalupe Hall 

Facility Address: 351 S. Hillcrest 

Contact Name and # John Guzman (562) 905-9792 • Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

10. Facility Name: Gary Center 

Facility Address: 341 S. Hillcrest 

Contact Name and # Marth Lester (562) 691-3263 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

11. Facility Name: La Habra Clubhouse 

Facility Address: 200 W. Greenwood 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

12. Facility Name: Neighborhood Housing 

Facility Address: 350 S. Euclid 

Contact Name and # Glenn Hayes (562) 694-2051 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

M-144 

0013397
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13. Facility Name: Girl Scout Pavilion 

Facility Address: 500 Granada 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 

14. Facility Name: Childrens Museum 

Facility Address: 301 S. Euclid 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 

15. Facility Name: HBIC 

Facility Address: 981 N. Euclid 

Contact Name and # Cleta Harder (562) 691-2051 

Criteria Met (Circle as many as apply or #5) 

16. Facility Name: Depot Theatre 

Facility Address: 311 S. Euclid 

Contact Name and # Leslie Hanstad (562) 694-

Criteria Met (Circle as many as apply or #5) 

17. Facility Name: Tennis Center 

Facility Address: 351 S. Euclid 

Contact Name and # Bill Carpenter (562) 690-5040 

Criteria Met (Circle as many as apply or #5) 

18. Facility Name: School Age Site 

Facility Address: 401 S. Euclid 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 

M-145 

1 2 3 4 [5] 

1 2 3 4 [5] 

1 2 3 4 [5] 

1 2 3 4 [5] 

1 2 3 4 [5] 

2 3 4 [5] 

0013398



City of La Habra 
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19. Facility Name: Children Museum (New Wing) 

Facility Address: 303 S. Euclid 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

20. Facility Name: Head Start 

Facility Address: 1060 W. Lambert 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

21. Facility Name: Community Center 

Facility Address: 101 W. La Habra Blvd. 

• Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5) 

22. Facility Name: Clare Brown Development Center 

Facility Address: 305 S. Euclid 

Contact Name and # John Guzman (562) 905-9792 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

23. Facility Name: County Public Library 

Facility Address: 221 E. La Habra Blvd. 

Contact Name and # Terri Garza (562) 694-2958 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

24. Facility Name: Fire Station # 1 

Facility Address: 850 W. La Habra Blvd . • Contact Name and # Larry Romaine (562) 905-9794 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

~ 

M-146 

0013399



City of La Habra 
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25. Facility Name: Fire Station No. 2 

Facility Address: 520 S. Harbor Blvd. 

Contact Name and # Larry Romaine (562) 905-9794 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

26. Facility Name: Fire Station No. 3 

Facility Address: 1000 W. Risner Way 

Contact Name and # Larry Romaine (562) 905-9794 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

27. Facility Name: Public Services Facility 

Facility Address: 621 W. Lambert Road 

• Contact Name and # Elray Hanna (562) 905-9789 

Criteria Met (Circle as many as apply or #5) [1] [2] 3 [4] 5 

28. Facility Name: Water Well No. 2 

Facility Address: 710 S. Idaho 

Contact Name and # Richard Moody (562) 905-9792 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

• 
M-147 

4. 

0013400



• City of: La Palma 

Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: City Hall 

Facility Address: 7822 Walker Street, La Palma 

Contact Name and # !smile H. Norrbaksh, (714) 523-1140 Ext. 102 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

2. Facility Name: Fire/Police Department Building 

Facility Address: 7792 Walker Street, La Palma 

Contact Name and # Chief Vincent J. Giampa, (714} 523-4552 

Criteria Met (Circle as many as apply or #5) I 2 3 [4] 5 

3. Facility Name: Central Park & Recreation & Community Services Offices 

Facility Address: 7821 Walker Street, La Palma 

Contact Name and # Ronald Kenny, (714} 522-6740 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

4. Facility Name: Walker Wells & Water Reservoir 

Facility Address: 6800 Walker Street, La Palma 

Contact Name and # Ramon Campos, (714} 828-8262 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

5. Facility Name: City Yard & Water Pump Station and Water Reservoir 

Facility Address: 8415 Meadowlark Lane, La Palma 

Contact Name and # David Gaudio, (714) 828-8262 

Criteria Met (Circle as many as apply or #5) l [2] 3 4 5 

6. Facility Name: Orange County Public LibraQ'., La Palma Branch • Facility Address: 7842 Walker Street, La Palma 

Contact Name and # (714) 523-8585 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 5 
4 
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• 
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• 
~· 

Facility Name: 

Facility Address: 

Contact Name and # 

City of: Lake Forest 

Environmental Performance Report 
Municipal Facilities Inventory 

There are no Municipal Facilities owned by the city 

Criteria Met (Circle as many as apply or #5) 2 3 
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• 
~· 

Facility Name: 

City of: Los Alamitos 

Environmental Performance Report 
Municipal Facilities Inventory 

City of Los Alamitos 

Facility Address: =-3=-=19-=-1--=K=a=te=ll=a-=-'A:..,..v=e. ________________ _ 

Contact Name and# Bill O'Connor (310) 431-3538 Ext.321 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 [4] 5 
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• City of: Mission Vieio 

Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: Mission Viejo Animal Shelter & Pet Path 

Facility Address: 28095 Hillcrest 

Contact Name and # John Gonzales, (714) 470-3046 

Criteria Met (Circle as many as apply or #5) I 2 [3] 4 5 

2. Facility Name: World Cup Soccer Center 

Facility Address: La Paz Road & World Cup Wav 

Contact Name and # Keith Rattay {714) 470-3018 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

3. Facility Name: Mission Viejo Library 

Facility Address: 25209 Marguerite Parkway 

Contact Name and # Frank Stewart (714) 470-3022 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

4. Facility Name: Alicia Park 

Facility Address: Alicia Parkway & Via Linda 

Contact Name and # Jerry Hill (714) 470-3085 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

5. Facility Name: Beebe Park William M. 

Facility Address: 24190 Olympiad Road 

Contact Name and # Jerry Hill (714) 470-3085 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

• 6 . Facility Name: Curtis Park Robert A. 

Facility Address: 24460 Olympiad Road 

Contact Name and # Jerry Hill {714) 470-3085 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 
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City of Mission Viejo A 

• Pagel 

Facility Name: Gilleran Park, James G. 7. 

Facility Address: 24960 Felipe Road 

Contact Name and # Jerry Hill (714) 470-3085 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

8. Facility Name: Melinda Park 

Facility Address: Santa Margarita Parkway & Melinda Road 

Contact Name and # Lee Miller (714) 470-3085 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

9. Facility Name: Oso Viejo Park 

Facility Address: La Paz Road at Veterans Way 

Contact Name and # Jerry Hill (714) 470-3085 

• Criteria Met (Circle as many as apply or #5) 2 3 4 [5) 

10. Facility Name: Youth Athletic Park 

Facility Address: Olympiad Road & Melinda Road 

Contact Name and # Jerry Hill (714) 470-3085 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

11. Facility Name: Felipe Tennis Complex 

Facility Address: 27161 Nogal 

Contact Name and # Steve Bell (714) 583-0380 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

12. Facility Name: Marguerite Aquatic Complex 

Facility Address: 27474 Casta Del Sol 

Contact Name and # Steve Bell (714) 583-0380 • Criteria Met (Circle as many as apply or #5) l 2 3 4 [5) 
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13. Facility Name: Marguerite Recreation Center 

Facility Address: 27341 Trabuco Circle 

Contact Name and # Steve Bell (714) 583-0380 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

14. Facility Name: Marguerite Tennis Center 

Facility Address: 23840 Marguerite Parkway 

Contact Name and # Steve Bell (714) 583-0380 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

15. Facility Name: Montanoso Recreation Center 

Facility Address: 25800 Montanoso Drive 

• Contact Name and # Steve Bell (714) 583-0380 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

16. Facility Name: Murray, Norman P. Communitv & Senior Center 

Facility Address: 24932 Veterans Way 

Contact Name and # Nancy Hermann (714) 470-3036 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

17. Facility Name: Sierra Recreation Center 

Facility Address: 26887 Recodo Lane 

Contact Name and # Steve Bell (714) 583-0380 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

• 
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• City of: Newport Beach 

Environmental Performance Report 
Municipal Facilities Inventory 

I. Facility Name: General Services Yard 

Facility Address: 592 Superior Avenue. NB 92663 

Contact Name and # Mike Pisani (714) 644-3059 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 [4] 5 

2. Facility Name: Utilities Yard 

Facility Address: 949 West 16th Street N.B 92663 

Contact Name and # Elder Davidson (714) 644-3011 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 [4] 5 

3. Facility Name: Big Canyon Reservoir 

• Facility Address: 3300 Pacific View Drive, N.B. 92663 

Contact Name and # Ron McClare (714) 644-3011 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 4 5 

4. Facility Name: Newport Beach City Hall 

Facility Address: 3300 Newport Blvd. N.B. 92663 

Contact Name and # Peggy Ducey (714) 644-3002 

~riteria Met (Circle as many as apply or #5) [2] 3 [4] 5 

5. Facility Name: Newport Beach Police Department 

Facility Address: 870 Santa Barbera Drive, N.B 92663 

Contact Name and # Andy Halpin (714) 644-3652 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 [4] 5 

6 . Facility Name: Newport Beach Lifegyard Office 

• Facility Address: 70 Newport Pier, N.B. 92658 

Contact Name and # Tony Melum (714) 644-3041 

~ 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 [4] 5 
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7. Facility Name: Newport Beach Fire Station 

Facility Address: 110 E. Balboa Blvd., N.B. 92661 

Contact Name and # Russ Cheek (714) 644-3107 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

8. Facility Name: Newport Beach Fire Station 

Facility Address: 475 32nd Street N.B. 92663 

Contact Name and # Russ Cheek (714) 644-3107 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

9. Facility Name: Newport Beach Fire Station 

Facility Address: 868 Santa Barbara Drive, N.B. 92660 

• Contact Name and # Russ Cheek (714) 644-3107 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

10. Facility Name: Newport Beach Fire Station 

Facility Address: 124 Marine Ave., Balboa 92662 

Contact Name and # Russ Cheek (714) 644-3107 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

11. Facility Name: Newport Beach Fire Station 

Facility Address: 410 Marigold Ave., N.B. 92625 

Contact Name and # Russ Cheek {714) 644-3107 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

12 . Facility Name: Newport Beach Fire Station 

• Facility Address: 1348 Irvine Ave., N.B. 92660 

Contact Name and # Russ Cheek (714) 644-3107 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 
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13. Facility Name: Central Library 

Facility Address: 1000 Avocado Ave. N.B. 92660 

Contact Name and # John Callahan {714) 644-3805 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

14. Facility Name: Balboa Branch Library 

Facility Address: 100 East Balboa Blvd., N.B. 92660 

Contact Name and # John Callahan (714) 644-3805 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

15. Facility Name: Corona Del Mar Branch Library 

Facility Address: 420 Marigold Ave., N.B. 92625 

• Contact Name and # John Callahan (714) 644-3805 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

16. Facility Name: Mariners Branch Library 

Facility Address: 2005 Dover Drive N.B. 92660 

Contact Name and # John Callahan (714) 644-3807 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

17. Facility Name: Oasis Senior Center 

Facility Address: 5th & Marguerite, Corona Del Mar. 92525 

Contact Name and# Celeste Jardine-Haug (714) 644-3247 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

• 
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City of: Orange A 

• Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: City Hall 

Facility Address: 300 E. Chapman Ave. (92666) 

Contact Name and # Harry Thomas, PW Director 

Criteria Met (Circle as many as apply or #5) l 2 3 [4] 5 

2. Facility Name: CORP Yard-Maintenance 

Facility Address: 637 W. Struck (92867) 

Contact Name and # Phil Pierce, Manager 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 [4] 5 

3. Facility Name: Water Division (Public Works Dept) 

• Facility Address: 189 Water Street (92866) 

Contact Name and # Joel Wright, Director 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 [4] 5 

4. Facility Name: Hart Park 

Facility Address: 701 South Glassell 

Contact Name and # Bob Cruz, Supervisor 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

5. Facility Name: Fire Station 1 {HDORTS} 

Facility Address: 176 South Grand (92666) 

Contact Name and # Varies by shift - ask for Captain in charge (288-2511) 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 [4] 5 

6 . Facility Name: Fire Station 2 

• Facility Address: 2900 E. Collins 

Contact Name and # Varies - call 288-2512 

Criteria Met (Circle as many as apply or #5) 1 2 3 [4] 5 
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7. Facility Name: Fire Station 3 

Facility Address: 1910 N. Shaffer 

Contact Name and # Varies - call 288-2513 

Criteria Met (Circle as many as apply or #5) l 2 3 [4] 5 

8. Facility Name: Fire Station 4 

Facility Address: 20 l South Esplanade 

Contact Name and # Varies - call 288-2514 

Criteria Met (Circle as many as apply or #5) I 2 3 [4] 5 

9. Facility Name: Fire Station 5 

Facility Address: 1345 W. Maple 

• Contact Name and # Varies - call 288-2515 

Criteria Met (Circle as many as apply or #5) I 2 3 [4] 5 

10. Facility Name: Fire Station 6 

Facility Address: 345 City Drive South 

Contact Name and # Varies - call 288-2516 

Criteria Met (Circle as many as apply or #5) I 2 3 [4] 5 

11. Facility Name: Fire Station 7 

Facility Address: 850 I North Fort Road 

Contact Name and # Varies - Call 288-2517 

Criteria Met (Circle as many as apply or #5) I 2 3 [4] 5 

12. Facility Name: Main Library 

Facility Address: 10 I N. Center (92869) 

Contact Name and # Eugenia Wong, Library Manager - 288-2471 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 
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• 13. Facility Name: El Modena Branch Libraty 

Facility Address: 300 South Hewes (92869) 

Contact Name and # Varies - call 288-2451 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5) 

14. Facility Name: Taft Branch Libraty 

Facility Address: 740 E. Taft (92865) 

Contact Name and # Varies - call 288-2440 

Criteria Met (Circle as many as apply or #5) l 2 3 4 [5) 

15. Facility Name: Police Department 

Facility Address: 1107 Batavia (92867) 

Contact Name and # Chief Office - call 744-7428 

• Criteria Met (Circle as many as apply or #5) 1 [2] 3 [4] 5 
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City of: Placentia 

Environmental Performance Report 
Municipal Facilities Inventory 

Facility Name: Placentia City Corporation Yard 

Facility Address: 2999 E. La Jolla Street. Anaheim 92806 

Contact Name and# Geoff Cobbett (714) 238-2421 

Criteria Met (Circle as many as apply or #5) [l] 2 

Facility Name: Placentia Civic Center 

Facility Address: 401 E. Chapman Ave., Placentia 92870 

Contact Name and # 

Criteria Met (Circle as many as apply or #5) 2 
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City of: San Clemente 

• Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: Civic Center 

Facility Address: 100 Ave. Presidio, San Clemente 

Contact Name and # Kumi Johnson (714)361-8200 

Criteria Met (Circle as many as apply or #5) 1 2 3 [4] 5 

2. Facility Name: Senior Center 

Facility Address: 242 Ave del Mar, San Clemente 

Contact Name and # Bruce Wegner (714) 361-8264 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

3. Facility Name: Community Center 

Facility Address: 100 N. Calle Seville, San Clemente 

Contact Name and # Bruce Wegner (714) 361-8264 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

4. Facility Name: Beach Club 

Facility Address: I 05 Ave Pico, San Clemente 

Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

5. Facility Name: Municipal Golf Course Club House, Pro Shop, & Golf Cart Storage 

Facility Address: 150 E. Ave Magdalena, San Clemente 

Contact Name and # Paul Linden (714)361-8388 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

6. Facility Name: Little League Snack Bar 

Facility Address: Calle Bahia & Ave M~dalena, San Clemente 

• Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 
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City of San Clemente 
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• 7. Facility Name: Municipal Golf Course Office, Garage, Maint. Yard, & Storage 

Facility Address: 402 Calle Bahia, San Clemente 

Contact Name and # Paul Linden {714) 361-8388 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 4 5 

8. Facility Name: Boys & Girls Club 

Facility Address: 1304 Calle Valle, San Clemente 

Contact Name and # Bruce Wegner (714) 361-8264 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

9. Facility Name: Well Pump Station 2 

Facility Address: Calle Bahia & Ave Magdalena, San Clemente 

Contact Name and # John Bressan {714)366-1553 

• Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

10. Facility Name: Bahia Booster Water Pump Station 

Facility Address: Calle Bahia & Ave Magdalena, San Clemente 

Contact Name and # John Bressan {714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

11. Facility Name: Skeet Range Office and Storage 

Facility Address: Calle Bahia & Ave Magdalena, San Clemente 

Contact Name and # Bruce Wegner {714)361-8264 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

12. Facility Name: Lifeguard Building 

Facility Address: 620 Ave del Mar, San Clemente 

,e Contact Name and # Bruce Wegner {714)361-8264 

Criteria Met (Circle as many as apply or #5) l 2 3 4 [5] 
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13. Facility Name: Beach Snack Bar 

Facility Address: End of Esplanade, San Clemente 

Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

14. Facility Name: Beach Snack Bar 

Facility Address: End of Ave Calafia, San Clemente 

Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

15. Facility Name: Water Pump Station 

Facility Address: Beach at Ave Calafia. San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

16. Facility Name: Bldg. A-Maintenance Service, Fuel Island, & Parking Structure 

Facility Address: 390 Ave Pico San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 [4] 5 

17. Facility Name: Communications Building 

Facility Address: 721 Ave Salvador, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

18. Facility Name: Fire Station No. 4 

Facility Address: 721 Camino Vera Cruz, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 
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19. Facility Name: Water Filtration Plant 

Facility Address: Ave Magdalena & Calle Bahia, San Clemente 

Cont.act Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

20. Facility Name: Police Pistol Range Clubhouse & Storage 

Facility Address: Calle Bahia & Ave Magdalena, San Clemente 

Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

21. Facility Name: Water Booster Pump Station 

Facility Address: Ave Palizada & Ave Caballeros, San Clemente 

• Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

22. Facility Name: Water Booster Pump Station 

Facility Address: El Levante & Ave Caballeros, San Clemente 

Cont.act Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

23. Facility Name: Water Booster Pump Station 

Facility Address: 419 Ave Salvador, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

24. Facility Name: Water Booster Pump Station 

• Facility Address: Ave Presido & N La Esperanza, San Clemente 

Cont.act Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 
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25. Facility Name: Water Booster Station 

Facility Address: Calle Real & Calle Bienvenidos, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

26. Facility Name: Water Booster Pump Station 

Facility Address: Calle Agua & Calle La Quinta, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

27. Facility Name: Water Booster Pump Station 

Facility Address: End of Calle Reata, San Clemente 

• Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

28. Facility Name: Water Booster Pump Station 

Facility Address: End of Via Blanco, .San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5) 

29. Facility Name: Water Booster Pump Station 

Facility Address: Ave Acapulco & Ave Adobe, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

30. Facility Name: Water Reservoir l 

• Facility Address: Calle Bahia & Ave Santa Margarita, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 
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31. Facility Name: Water Reservoir 3 

Facility Address: El Levante & Ave San Carlos, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

32. Facility Name: Water Reservoir 4 

Facility Address: 721 Ave Salvador, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

33. Facility Name: Water Reservoir 5 

Facility Address: 721 Ave Salvador, San Clemente 

• Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] I 

34. Facility Name: Water Reservoir 5A 

Facility Address: 721 Ave Salvador, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

35. Facility Name: Water Reservoir 6 

Facility Address: Calle Andalucia & Paseo Peregrino, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

36. Facility Name: Water Reservoir 7 

Facility Address: Calle Reata & Calle Guadalajara, San Clemente 

• Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 
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37. Facility Name: Water Reservoir 8 

Facility Address: Ave Acapulco & Ave Salvador, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

38. Facility Name: Water Reservoir 9 

Facility Address: End of Camino Vera Cruz. San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

39. Facility Name: Water Reservoir 10 

Facility Address: End of Calle Floritas, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

40. Facility Name: Waste Water Pump Station 

Facility Address: Ave. Estacion, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) l 2 3 4 [5] 

41. Facility Name: Rancho San Clemente Indo. Centre Waste Water Pump Station 

Facility Address: Ave La Pata and Calle Extremo, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5) 

42. Facility Name: Main Waste Water Pump Station 

Facility Address: 0 End of Linda Lane, San Clemente 

• Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5) 
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43. Facility Name: La Rambla Waste Water Booster Pump Station 

Facility Address: Boca del Canon, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

44. Facility Name: Waste Water Booster Pump Station 

Facility Address: Ave San Gabriel & S. El Camino Real, San Clemente 

Contact Name and# John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

45. Facility Name: Waste Water Booster Pump Station 

Facility Address: Calle Frontera & Calle Cuadra, San Clemente 

• Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 

46. Facility Name: Waste Water Booster Pump Station 

Facility Address: Ave Vaquero & 1-5 Fwy, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5) 

47. Facility Name: Cyprus Shores Waste Water Booster Pump Station 

Facility Address: Calle Ave Ariana & Ave de las Palmeras, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

48. Facility Name: Reclaimed Water Booster Pump Station 

Facility Address: Ave Magdalena & Calle Bahia, San Clemente 

• Contact Name and # Paul Linden (714)361-8388 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5) 
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49. Facility Name: Water Reservoir 11 

Facility Address: End of Calle Cordillera, San Clemente 

Contact Name and # John Bressan, (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

50. Facility Name: Water Reservoir 12 

Facility Address: Via Santa Maria & Ave Vista Montana, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

51. Facility Name: Water Reservoir 13 

Facility Address: Eminencia del Sur & Eminencia del Norte, San Clemente 

• Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

52. Facility Name: San Clemente Pier 

Facility Address: Ave Victoria & Ave del Mar, San Clemente 

Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

53. Facility Name: Community Development 

Facility Address: 910 Calle Negocio, San Clemente 

Contact Name and# Kumi Johnson (714)361-8200 

Criteria Met (Circle as many as apply or #5) 1 2 3 [4] 5 

54. Facility Name: Bowling Shed 

Facility Address: San Luis Rey & S. El Camino Real, San Clemente 

• Contact Name and # Bruce Wegner, (714)361-8264 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 
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55. Facility Name: Pier Bait & Tackle Shop 

Facility Address: Ave Victoria & Ave del Mar, San Clemente 

Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5~ 

56. Facility Name: Concession Stand & Restroom 

Facility Address: End of Boca de la Playa, San Clemente 

Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

57. Facility Name: Water Pump Station 

Facility Address: 2166 Camino Laurel, San Clemente 

• Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

58. Facility Name: Water Pump Station 

Facility Address: Ave Pico & Calle Arnanecer, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

59. Facility Name: Water Pump Station 

Facility Address: 200 1/2 Calle Cordillera, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

60. Facility Name: Water Pump Station 

• Facility Address: San Martin & Via Santa Maria, San Clemente 

Contact Name and # John Bressan (714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 
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City of San Clemente 
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61. Facility Name: Pier Restaurant 

Facility Address: Ave Victoria & Ave del Mar, San Clemente 

Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

62. Facility Name: Pier Tavern 

Facility Address: Ave Victoria & Ave del Mar, San Clemente 

Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

63. Facility Name: Lifeguard Tower 

Facility Address: 620 Ave del Mar, San Clemente 

• Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

64. Facility Name: Fire Station No. 2 

Facility Address: 670 Camino de los Mares, San Clemente 

Contact Name and # Kumi Johnson (714)361-8200 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

65. Facility Name: Fire Station No. 3 

Facility Address: 1030 Calle Negocio, San Clemente 

Contact Name and # Kumi Johnson (714)361-8200 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

66. Facility Name: Communications Site 

Facility Address: Calle Andalucia & Calle Bienvenido, San Clemente 

• Contact Name and # Kumi Johnson (714)361-8200 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 
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City of San Clemente 

• Page 12 

67. Facility Name: Casa Romantica 

Facility Address: 415 Ave Granada, San Clemente 

Contact Name and # Kumi Johnson (714)361-8200 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

68. Facility Name: Casa Romantica Dwelling 

Facility Address: 415 Ave Granada, San Clemente 

Contact Name and # Kumi Johnson (714)361-8200 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

69. Facility Name: Water Reclamation Facility 

Facility Address: 380 Ave Pico San Clemente 

• Contact Name and # John Bressan '714)366-1553 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5) 

70. Facility Name: Base of Pier Concession 

Facility Address: Ave Victoria & Ave del Mar, San Clemente 

Contact Name and # Bruce Wegner (714)361-8264 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

71. Facility Name: Animal Shelter 

Facility Address: 535 Ave Fabricante, San Clemente 

Contact Name and # Bruce Wegner '714)361-8264 

Criteria Met (Circle as many as apply or #5) l 2 3 4 [5) 
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City of: San Juan Capistrano 

Environmental Performance Report 
Municipal Facilities Inventory 

Facility Name: City Hall Maintenance Yard (Public Works/Utility Yard) 

Facility Address: 32400 Paseo Adelanto. San Juan Capistrano 

Contact Name and # Jack Galaviz (714) 443-6364 

Criteria Met (Circle as many as apply or #5) [I] 2 3 

Facility Name: City Hall (Office Building) 

Facility Address: 32400 Paseo Adelanto. San Juan Capistrano 

Contact Name and # Douglas Dumhart (714) 443-6316 

Criteria Met (Circle as many as apply or #5) 1 2 3 

M-173 
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City of: Seal Beach 

• Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: Navy Reservoir {City Owned) on Navy Base 

Facility Address: 60 I Gardner Road, Seal Beach 

Contact Name and # Bob Harris (562) 431-2527 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 4 5 

2. Facility Name: Beverly Manor Reservoir and Well 

Facility Address: 310 I Beverly Manor Road, Seal Beach 

Contact Name and # Bob Harris {562) 431-2527 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 4 5 

3. Facility Name: Bolsa Chica Well 

Facility Address: 3333 Bolsa Chica Well, Seal Beach 

Contact Name and # Bob Harris (562) 431-2527 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 4 5 

4. Facility Name: Well #7 

Facility Address: 3100 Westminster Blvd, Seal Beach 

Contact Name and # Bob Harris (562) 431-2527 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 4 5 

5. Facility Name: Public Works Yard/Garage 

Facility Address: 1776 Adolpho Lopez Drive, Seal Beach 

Contact Name and # Don Hagen (562) 431-2527 

Criteria Met (Circle as many as apply or #5) [I] [2] [3] 4 5 

6 . Facility Name: Seal Beach Lifeguard Headquarters 

• Facility Address: 906 Ocean A venue, Seal Beach 

Contact Name and # Steve Cushaman (562) 431-2527 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 4 5 
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City of Seal Beach 

• Pagel 

7. Facility Name: City Hall, Seal Beach 

Facility Address: 211 8th Street, Seal Beach 

Contact Name and # Ginger Bennington (562) 431-2527 

Criteria Met (Circle as many as apply or #5) 2 3 4 [5] 

8. Facility Name: First Street Beach Maintenance Shop 

Facility Address: 50 Ocean Avenue, Seal Beach 

Contact Name and # Jim Cornwell (562) 431-2527 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 4 5 

9. Facility Name: West End Drainage Pump Station 

Facility Address: 46 1/2 Rivesea Road, Seal Beach 

• Contact Name and # Jim Cornwell (562) 431-2527 

Criteria Met (Circle as many as apply or #5) [I] [2] 3 4 5 

10. Facility Name: City Yard Dump 

Facility Address: 1776 Adolpho Lopez Drive, Seal Beach 

Contact Name and # Jim Cornwell (562) 431-2527 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

11. Facility Name: Seal Beach Police Station 

Facility Address: 911 Seal Beach Blvd., Seal Beach 

Contact Name and # Gary Maiten (562) 431-2527 

Criteria Met (Circle as many as apply or #5) I 2 3 [4] 5 

12. Facility Name: Seal Beach Detention Center 

Facility Address: 913 Seal Beach Blvd., Seal Beach 

• Contact Name and # Gary Maiten (562) 431-2527 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

M-175 
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City of Seal Beach 
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13. Facility Name: 1st Street Pump Station 

Facility Address: 15 1st Street Seal Beach 

Contact Name and # Steve Stockett (562) 431-2527 

Criteria Met (Circle as many as apply or #5) [2] 3 4 5 

14. Facility Name: 8th Street Sewer Pump Station 

Facility Address: 800 Ocean Avenue, Seal Beach 

Contact Name and # Steve Stockett (562) 431-2527 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

15. Facility Name: Marina CC Sewer Pump Station 

Facility Address: 151 Marina Drive, Seal Beach 

• Contact Name and # Steve Stockett (562) 431-2527 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

16. Facility Name: Station #35 Sewer Pump Station 

Facility Address: 200 Seal Beach Blvd., Seal Beach 

Contact Name and # Steve Stockett (562) 431-2527 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

17. Facility Name: North American Rockwell Sewer Pump Station 

Facility Address: 2901 Seal Beach Blvd .• Seal Beach 

Contact Name and # Steve Stockett (562) 431-2527 

Criteria Met (Circle as many as apply or #5) [2] 3 4 5 

18. Facility Name: Aguatic Park Sewer Pump Station 

Facility Address: 2810 Edinger. Seal Beach 

• Contact Name and # Steve Stockett (562) 431-2527 

Criteria Met (Circle as many as apply or #5) [2] 3 4 5 
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City of Seal Beach 

• Page4 

19. Facility Name: Pier Sewer Pump Station 

Facility Address: 900 Ocean Ave., Seal Beach 

Contact Name and # Steve Stockett (562) 431-2527 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

20. Facility Name: Yard Sewer Pump Station 

Facility Address: 1776 Adolpho Lopez Drive, Seal Beach 

Contact Name and # Steve Stockett (562) 431-2527 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

21. Facility Name: Fire Station #44 

Facility Address: 718 Central Ave. Seal Beach 

• Contact Name and # Jerry Logan (714) 744-0400 

Criteria Met (Circle as many as apply or #5) I 2 3 4 (5] 

22. Facility Name: Fire Station #48 

Facility Address: 3300 Beverly Manor Road, Seal Beach 

Contact Name and # Jerry Logan (714) 744-0400 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

23. Facility Name: Marina Community Center 

Facility Address: 151 Marina Drive, Seal Beach 

Contact Name and # Nancy Beard (562) 431-2527 

Criteria Met (Circle as many as apply or #5) I 2 3 4 [5] 

24. Facility Name: North Seal Beach Community Center 

Facility Address: 3333 St. Cloud Drive, Seal Beach 

• Contact Name and # Nancy Beard (562) 431-2527 

Criteria Met (Circle as many as apply or #5) I 2 3 4 (5] 
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25. Facility Name: Seal Beach Senior Center 

Facility Address: 707 Electric Avenue, Seal Beach 

Contact Name and# Nancy Beard {562) 431-2527 

Criteria Met (Circle as many as apply or #5) 
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Facility Name: 

City of: Stanton 

Environmental Performance Report 
Municipal Facilities Inventory 

City Hall , City of Stanton 

Facility Address: 1800 Katella Ave. Stanton 

Contact Name and# Mr. Terry Matz. City Manager {714)379-9222 {241) 

Criteria Met (Circle as many as apply or #5) 2 3 

Facility Name: City of Stanton {Public Work Maintenance Yard) 

Facility Address: 10652 Bell Street Stanton 

[4] 

Contact Name and# Mr. Craig Stubbe (Public Works Manager) {714) 379-3262 

Criteria Met (Circle as many as apply or #5) I 2 3 

Facility Name: Orange County Sheriff's Substation (59 employees) 

Facility Address: 1100 Cedar Street Stanton 

Contact Name and # Captain Robert Eason {714) 891-2481 

Criteria Met (Circle as many as apply or #5) I 2 

Facility Name: 

Facility Address: 

Orange County Fire Department {21 employees) 

7871 Pacific Ave. Stanton 

3 

[4] 

[4] 

Contact Name and# Acting Station Captain {714) 538-3501: {714) 744-0400: 
(714) 827-4194 

Criteria Met (Circle as many as apply or #5) [ 1] 2 3 4 
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City of: Tustin 

• Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: City of Tustin Maintenance Facility 

Facility Address: 14 72 Service Road 

Contact Name and # Martin Pastucha {714) 573-3350 

Criteria Met (Circle as many as apply or #5) [l] [2] [3] [4] 5 

2. Facility Name: City of Tustin Civic Center/Community Cntr/Police Dept/Library 

Facility Address: 300 Centennial Way 

Contact Name and # Noel Kapple {714) 573-3350 

Criteria Met (Circle as many as apply or #5) I 2 3 [4] 5 

3. Facility Name: Columbus Tustin Park and Gvmnasium 

Facility Address: 14712 Prospect Ave • Contact Name and # Ken Schultz/Noel Kapple (714) 573-3350 

Criteria Met (Circle as many as apply or #5) l 2 3 4 [5] 

4. Facility Name: Peppertree Park and Tustin Senior Center 

Facility Address: 230 W. First Street 

Contact Name and # Ken Schultz/Noel Kapple {714) 573-3350 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

5. Facility Name: Tustin Family and Youth Center 

Facility Address: 14722 Newport Avenue 

Contact Name and # Noel Kapple (714) 573-3350 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

6. Facility Name: Tustin Sports Park 

Facility Address: 12850 Robinson Drive 

Contact Name and # Ken Schultz/Noel Kapple {714) 573-3350 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 
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7. Facility Name: Orange County Fire Station #43 

Facility Address: 11490 Pioneer Road 

Contact Name and # Orange County Fire Authority/City of Tustin 

Criteria Met (Circle as many as apply or #5) 1 [2] 3 4 5 

8. Facility Name: Orange County Fire Station #3 7 

Facility Address: 14901 Red Hill A venue 

Contact Name and # Orange County Fire Authority/City of Tustin 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

9. Facility Name: Main St. Office/Warehouse/Treatment Plant/Wells/Reservoir & Booster Sta. 

Facility Address: 235 E. Main Street 

• Contact Name and # Art Valenzuela (714) 573-3382 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

10. Facility Name: 17th Street Treatment Plant & Wells 

Facility Address: 18602 E. 17th St (Santa Ana) 

Contact Name and # Art Valenzuela (714) 573-3382 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 

11. Facility Name: Vandenberg Well 

Facility Address: 17575 Vandenberg Lane 

Contact Name and # Art Valenzuela (714) 573-3382 

Criteria Met (Circle as many as apply or #5) I [2] 3 4 5 
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Facility Name: 

City of: Villa Park 

Environmental Performance Report 
Municipal Facilities Inventory 

Administration and Maintenance Yard 

Facility Address: -=-17'-"8=5.;:;..5-=S=an=ti=·a_go"""B=l:.:..vd=·'------------------

Contact Name and# Fred Maley, City Manager (714) 998-1500 

Criteria Met (Circle as many as apply or #5) [I] [2] [3] 4 5 
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City of: Westminster 

• Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: City Hall - City of Westminster 

Facility Address: 8200 Westminster Blvd., Westminster 

Contact Name and # Moheb Argand {714) 898-3311, ext. 229 

Criteria Met (Circle as many as apply or #5) I 2 3 4 5 

2. Facility Name: City of Westminster C01J)Oration Yard 

Facility Address: 14381 Olive Street, Westminster 

Contact Name and # Jack Bella (714) 895-2876, ext. 290 

Criteria Met (Circle as many as apply or #5) I 2 3 4 5 

3. Facility Name: Fire Station #1 - City of Westminster 

Facility Address: 7351 Westminster Blvd .• Westminster • Contact Name and # (714)379-4920 

Criteria Met (Circle as many as apply or #5) I 2 3 4 5 

4. Facility Name: Fire Station #2 - City of Westminster 

Facility Address: 15061 Moran Street. Westminster 

Contact Name and # (714)379-4935 

Criteria Met (Circle as many as apply or #5) I 2 3 4 5 

5. Facility Name: Fire Station #3 - City of Westminster 

Facility Address: 6061 Hefley Street, Westminster 

Contact Name and # (714)379-4931 

Criteria Met (Circle as many as apply or #5) I 2 3 4 5 
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City of: Yorba Linda 

• Environmental Performance Report 
Municipal Facilities Inventory 

1. Facility Name: City Hall 

Facility Address: 4845 Casa Loma A venue, Yorba Linda 

Contact Name and # Ahmad Tabaa (714) 961-7120 

Criteria Met (Circle as many as apply or #5) 1 2 3 [4] 5 

2. Facility Name: Public Works Maintenance Yard 

Facility Address: 4751 Eureka Yorba Linda 

Contact Name and # Jack Baecker (714) 961-7170 

Criteria Met (Circle as many as apply or #5) [l] [2] 3 4 5 

3. Facility Name: Community Center 

Facility Address: 4501 Casa Loma Ave., Yorba Linda • Contact Name and # Steve Rudometkin (714) 961-7160 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

4. Facility Name: Yorba Linda Field House 

Facility Address: 4701 Casa Loma, Yorba Linda 

Contact Name and # Larry Corrington (714) 961-9192 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

5. Facility Name: Yorba Linda Library 

Facility Address: 18181 Imperial Highway, Yorba Linda 

Contact Name and # Carol Ann Tassios (714) 961-7326 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 

6. Facility Name: Travis Ranch Activity Center 

• Facility Address: 5200 Via De La Escuela, Yorba Linda 

Contact Name and # Steve Lowenstein (714) 961-7167 

Criteria Met (Circle as many as apply or #5) 1 2 3 4 [5] 
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7. Facility Name: Brea Police Annex (Sub-Station) 

Facility Address: 19831 Yorba Linda Blvd., Yorba Linda 

Contact Name and# Captain Jim Winder (714) 777-8620 

Criteria Met (Circle as many as apply or #5) 

M-185 

2 3 4 [5] 

0013438



• 

• 

• 
.. 

APPENDIXN 

NEWPORT BAY WATERSHED URBAN NUTRIENT TMDL 
COMPLIANCE EVALUATION 

0013439



• 

• 

• 

Newport Bay Watershed Urban Nutrient TMDL 
Compliance Evaluation 

Final Report 

July 2000 

Prepared for: 

County of Orange - Public Facilities & Resources Department 

Prepared by: 

[ IL) TETRA TECH, INC. 
INFRASTRUCTURE SOUTHWEST GROUP 

PCA-PFRD-001 

0013440



• Table of Contents 

Page# 

Executive Summary 

1.0 Introduction 1 

2.0 TMDL Evaluation 

2.1 Numeric Objectives and Target Schedule 

2.2 Background 4 

3.0 Selection of Representative Monitoring Stations 5 

3.1 Watershed Land Use Assessment 8 

3.2 Historical Nutrient and Flow Data 11 

3.3 Representative Stations Selected for Further Evaluation 13 

• 4.0 Existing BMPs 13 

5.0 Data Analysis 17 

5.1 Previous and Recent Nutrient Loading Investigations 17 

5.2 Computation Methodology 20 

5.3 Computed Nutrient Loads 22 
5.3.1 Historical Loads 23 
5.3.2 Comparison of Nutrient Loads at Three Monitoring Stations 24 
5.3.3 Comparison of Current (1998-99) Nitrogen Loads with the State 25 

Phased TMDL Objectives 

6.0 Recommended BMP Programs 46 

6.1 Effective Nutrient Control BMPs 47 
6.1.1 Level One Recommendations 47 
6.1.2 Level Two Recommendations 49 

6.2 Recommended Pilot Studies 50 

• 
N-i 

0013441



• 

• 

• 

Table of Contents (Continued) 

Page# 

6.2.1 Future Potential Sites for Conducting Nutrient Load Source Identification 50 
6.2.2 Structural BMP Testing 53 
6.2.3 Micro Level Source Identification Proposal 53 

7.0 Implementation Plan and Schedule 

References 

N-ii 

54 

56 

0013442



• List of Tables 

Page# 

Table 1 Seasonal and Annual Nutrient Load Allocations 3 
For the Newport Bay Watershed 

Table 2 Monitoring Station General Information 9 
Upper Newport Bay Watershed Automated Sampler Location 

Table 3 Changes in Urban Cover in the Subwatersheds 10 
Upstream of Channel Monitoring Stations 

Table 4 Available Record at the Three Selected Monitoring 13 
Stations 

Table 5 Existing Stormwater Discharge Control Measures for 16 
Cities Upstream of the Selected Monitoring Stations 

Table 6 Total Inorganic Nitrogen Concentrations - 1990 to 1997 18 
San Diego Creek Monitoring Stations 

• Table 7 Average and (Maximum) Nitrogen Loading Estimation 19 
in pounds (Tetra Tech, 1998) 

Table 8 Summary of Nutrient Expected Values and Loads for 26 
Station 11 - San Diego Creek at Culver 

Table 9 Summary of Nutrient Expected Values and Loads for 27 
Station 10 - San Diego Creek at Campus 

Table 10 Summary of Nutrient Expected Values and Loads for 28 
Station 8 - Peters Canyon Channel at Barranca 

Table 11 90% Confidence Limit Total Nitrogen and Total Phosphorous 41 
Loads at Station 11 - San Diego Creek at Culver 

Table 12 90% Confidence Limit Total Nitrogen and Total Phosphorous 42 
Loads at Station 10 - San Diego Creek at Campus 

Table 13 90% Confidence Limit Total Nitrogen and Total Phosphorous 43 
Loads at Station 8 - Peters Canyon Channel at Barranca 

Table 14 Comparison of Nutrient Loads at Three Selected 44 

• Monitoring Stations 

.· N - iii 

0013443



• 
Table 15 

Table 16 

Table 17 

• 

• 
4 --

List of Tables (Continued) 

Comparison of 1998-99 Nitrogen Loads (in pounds) 
with the State Phased TMDLs 

Summary of Nutrient Loads for the Costa Mesa 
Channel Watershed 

Nutrient TMDL -
Newport Bay/San Diego Creek Watershed Provisional Workplan 
Schedule 

N - iv 

Page# 

45 

52 

55 

0013444



• List of Figures 

Page# 

Figure I Upper Newport Bay Watershed Automatic Samplers Location 7 

Figure 2 Rainfall Runoff Regression Models 12 

Figure 3 Wet Season Nitrogen Loads - Station 11 - 29 
San Diego Creek at Culver 

Figure 4 Dry Season Nitrogen Loads - Station 11 - 30 
San Diego Creek at Culver 

Figure 5 Annual Nitrogen Loads - Station 11 - 31 
San Diego Creek at Culver 

Figure 6 Total Phosphorous Loads - Station 11 - 32 
San Diego Creek at Culver 

Figure 7 Wet Season Nitrogen Loads - Station 10 - 33 
San Diego Creek at Campus 

• Figure 8 Dry Season Nitrogen Loads - Station IO - 34 
San Diego Creek at Campus 

Figure 9 Annual Nitrogen Loads - Station 10 - 35 
San Diego Creek at Campus 

Figure 10 Total Phosphorous Loads - Station 10 - 36 
San Diego Creek at Campus 

Figure 11 Wet Season Nitrogen Loads - Station 8 - 37 
Peters Canyon Channel at Barranca 

Figure 12 Dry Season Nitrogen Loads - Station 8 - 38 
Peters Canyon Channel at Barranca 

Figure 13 Annual Nitrogen Loads - Station 8 - 39 
Peters Canyon Channel at Barranca 

Figure 14 Total Phosphorous Loads - Station 8 - 40 
Peters Canyon Channel at Barranca 

• 
~- N -v 

0013445



• Executive Summary 

An evaluation of nutrient loading in the San Diego Creek Watershed with respect to the 
Regional Board's nutrient TMDL targets for the years 2002, 2007, and 2012 is provided. 
Historical data from three representative monitoring stations in the watershed was used in 
conducting these evaluations. These stations included San Diego Creek at Culver, San 
Diego Creek at Campus, and Peters Canyon Channel at Barranca. The three stations 
were selected based on availability and completeness of historical data as well as urban 
cover increases in their tributary areas. Results indicate that the 1998-99 estimated urban 
runoff nutrient loads at the three selected monitoring stations meet the 2002 TMDL limits 
established for the Newport Bay Watershed/San Diego Creek (Reach 1), except for the 
dry season nitrogen load in Peters Canyon Channel at Barranca which is slightly (less 
than 3 percent) above the TMDL limit. The 1998-99 phosphorous loads were found to be 
below the phased TMDL limits. 

In the year 2007, the current estimated urban runoff nutrient loads would be below the 
TMDL objectives except for dry season total nitrogen loads at San Diego Creek at 
Campus and Peters Canyon Channel at Barranca. By 2012, the current estimated 
nitrogen loads at San Diego Creek at Culver would be below the TMDL objectives. 
However, the dry and wet season computed loads in San Diego Creek at Campus and the 
dry season and annual loads in Peters Canyon Channel at Barranca would be above the 
2012 limits. 

• Since the current estimated loads are all below or very near the 2002 TMDL objectives, it 
is assumed that the existing controls and BMPs are effective in controlling nutrient loads 
in the watershed. For this reason, the main BMPs recommended in this report include 
continuations of the successful programs in place in the watershed. However, the urban 
nutrient loads presented in this report were estimated due to the lack of specific urban 
runoff nutrient data in this watershed. Thus, it is recommended that future monitoring 
efforts be supplemented with specific source monitoring studies to better quantify 
nutrient loads from various sources including urban runoff. With the determination of 
urban runoff nutrient loads, a detail of specific BMPs targeted to achieve the phased 
TMDL limits and a plan/schedule for their implementation could be constructed. In 
addition, it is recommended that future efforts include pilot studies to test the 
effectiveness of special BMPs in reducing nutrient loads from urban sources. The specific 
need for BMPs, and a plan and schedule for their implementation shall be evaluated upon 
completion of these studies . 

• 
4. N-vi 

0013446



• 

• 

• 

1. Introduction 

In September 1999, a preliminary evaluation of urban runoff nutrient control 
effectiveness in the Newport Bay Watershed was presented in the report entitled, 
"Newport Bay Watershed Urban Nutrient TMDL Technical Report" (7). Numeric 
objectives were preliminarily assessed and an approach for compliance was presented. 
This report presented an overview of a range of Best Management Practices (BMPs ), 
which may be effective in reducing nutrient loads in the Newport Bay Watershed and 
achieving the numerical goals. In a letter dated October 26, 1999, the Santa Ana 
Regional Water Quality Control Board (Regional Board) approved the proposed 
workplan presented in this report. The workplan recommended further examination of the 
TMDLs and an approach for evaluating urban nutrient loading and control effectiveness. 

The report presented here is a summary of tasks performed, as presented in the 
September 1999 report and proposed workplan. This work includes a further evaluation 
of nutrient loading in the San Diego Creek Watershed. The following sections provide an 
evaluation of the TMDLs and numeric objectives, watershed conditions and land uses, 
historical loading trends at selected monitoring stations, current BMP programs, and a 
preliminary evaluation of effectiveness of the current BMP programs. Finally, 
recommendations for implementation of new and modified BMPs to meet the numeric 
objectives, as well as an implementation plan and schedule are provided. 

2. TMDL Evaluation 

In order to comply with the urban nutrient loading allocations in the San Diego 
Creek/Newport Bay Watershed, an understanding of the TMDL targets is necessary. The 
TMDL is defined as "the sum of the individual waste load allocations for point sources 
and load allocations for nonpoint sources and natural background" such that the capacity 
of the waterbody to assimilate pollutant loading (the loading capacity) is not exceeded. 
An assessment of current and previous nutrient loading (presented in Section 5), will aid 
in determining needs for compliance with respect to the target schedule. 

2.1 Numeric Objectives and Target Schedule 

The nutrient TMDLs established for San Diego Creek and Newport Bay are detailed in 
the U.S. EPA report dated April, 1998 (12) and subsequently in amendments to the 
Regional Board's Water Quality Control Plan (Basin Plan). The TMDLs for Newport Bay 
were established on the basis of trying to reduce nutrient loads to approximately the same 
level as was observed in the early 1970s and to levels below those observed prior to the 
widespread presence of aquatic macrophytes in the Bay (12). These TMDLs include 
specific annual/seasonal nutrient loading goals for urban runoff as well as other sources 
of runoff. The loading capacities are partitioned into two categories of waste load and 
load allocations. Waste load allocations include urban runoff and other NPDES 
discharges including nurseries, agricultural discharges, and undefined sources 
compromise load allocations . 
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The total nutrient TMDL loading capacity (sum of waste load allocation and load 
allocation) for Newport Bay is targeted at an annual rate of 298,225 pounds of total 
nitrogen and 62,080 pounds of total phosphorous by 2012. Of the total nitrogen loading 
capacity, 111,381 pounds comprise the waste load allocations, and 186,844 pounds the 
load allocations. Similarly, with the total phosphorous loading capacity, 15,770 pounds 
is permitted under waste loads and 46,310 pounds from load allocations. The urban 
runoff annual share of this allowable discharge is 72,070 pounds of total nitrogen (24 
percent of the total loading capacity) and 2,960 pounds of phosphorous (about 5 percent 
of total loading capacity). The urban runoff total nitrogen share has been further divided 
into 55,442 pounds (about 77 percent of total urban runoff load) during the wet season 
(October 1 - March 31) and 16,628 pounds (about 23% of total urban runoff load) during 
the dry season (April 1 - September 30). The total nitrogen load limits in the wet months 
do not apply on days for which the mean daily flow exceeds 50 cubic feet per second as a 
result of precipitation (San Diego Creek at Campus). 

A separate TMDL for San Diego Creek, Reach 1 (Jeffrey Road to Newport Bay) has not 
been established, since the total nitrogen TMDL applicable to the Newport Bay 
Watershed should result in attainment of the objectives in this reach (total annual 
nitrogen TMDL of265,482 pounds) by 2012 (12). The wet and dry season total loading 
capacities are 128,286 pounds and 137,196 pounds, respectively. About 22 percent 
(59,097 pounds) of the total load is allocated to urban runoff discharges, of which 77 
percent (45,462 pounds) is permitted in the wet season and 23 percent (59,097 pounds) in 
the dry season . 

San Diego Creek, Reach 2 (Jeffrey Road to headwaters) total nitrogen TMDL objective is 
set for 14 pounds per day, of which 5.5 pounds per day is allowed for waste loads (2012 
target). These loads do not apply on days for which the mean daily flow rate in San 
Diego Creek at Culver Drive exceeds 25 cubic feet per second as a result of precipitation. 
The TMDL for Reach 2 is as stated in the Regional Board Basin Plan. 

The State Water Resources Control Board (the State) and the Regional Board have 
adopted 5-year, IO-year, and 15-year load allocations to the Newport Bay. The Regional 
Board adopted these TMDLs on April 17, 1998, in the form of a Basin Plan amendment 
presented as ''Attachment to Resolution No. 98-9." On May 13, 1998, the State approved 
the Basin Plan amendment, which was then forwarded to the Office of Administrative 
Law (OAL) for review. Following this review, OAL recommended areas of the Basin 
Plan amendment that needed further clarification. To address this, on October 9, 1998, 
the Regional Board adopted Resolution No. 98-100, amending Resolution No. 98-9. 

The Regional Board TMDL implementation plan establishes targets for reducing the total 
annual loading of nitrogen and phosphorous to Newport Bay by 50% (from a base of 
annual average loading from years 1990-97) to meet the numeric and narrative water 
quality objectives by year 2012. To achieve these targets, the TMDL criteria establish 
interim targets of 30% and 50% nutrient (nitrogen and phosphorous) reduction in summer 
flows by 2002 and 2007, respectively, and a 50% reduction in non-storm winter loads by 
2012. Table 1 presents a summary of the Regional Board load allocations for the 
Newport Bay Watershed. 
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Table 1 
Seasonal and Annual Nutrient Load Allocations for the Newport Bay Watershed* 

. (Source: Regional Board Resolution No. 98-100) 

TMDL Target Date Wet Season Dry Season Total Annual 
Load (lbs.) Load (lbs.) Load (lbs.) 

Total Nitrogen December 31, - 200,097 -
from All 2002 
Sources 
Total Nitrogen December 31, - 20,785 -
from Urban 2002 (10%) 
Runoff(%)** 
Total Nitrogen December 31, - 153,861 -
from All 2007 
Sources 
Total Nitrogen December 31, - 16,628 -
from Urban 2007 (11%) 
Runoff(%)** 
Total Nitrogen December 31, 144,364 153861 298,255 
from All 2012 
Sources 
Total Nitrogen December 31, 55,442 16,628 72,070*** 
from Urban 2012 (38%) (11%) (24%) 
Runoff(%)** 
Total December 31, - - 86,912 
Phosphorous 2002 
from All 
Sources 
Total December 31, - 4,102 -
Phosphorous 2002 (5%) 
from Urban 
Runoff 
Total December 31, - - 62,080 
Phosphorous 2007 
Total December 31, - - 2,960 
Phosphorous 2007 (5%) 
from Urban 
Runoff(%)** 
* The annual/seasonal targets were developed from a base annual load of 1,078,000 
pounds ( 1990-97). 
** Percent of total nutrient from all sources. 
*** Source: reference (12). 

The Nitrogen TMDLs presented in Table 1 are applicable to Newport Bay Watershed 
including San Diego Creek, Reach L San Diego Creek, Reach 2 has a total nitrogen daily 
load allocation of 14lbs/day targeted for December 31, 2012. The flow rates in San Diego 
Creek Reach 1 have increased since the 1970's because of development in its tributary 
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areas. The concentrations of total nitrogen, however, have remained high because of yet 
undetermined factors. Even with a 50% reduction in the current total nitrogen loading, it 
is likely that average concentration in Reach 2 would remain close to or above 5 mg/L 
( 12). By December 31, 2000, the Regional Water Quality Control Board will review and 
revise (if necessary) the nitrogen loading TMDL for Reaches 1 and 2 of the San Diego 
Creek. The Board will also investigate the need for establishing numeric phosphorous 
objectives for San Diego Creek, Reaches 1 and 2. 

2.2 Background 

Several studies have been conducted in the recent years to identify sources of nutrients in 
the Newport Bay Watershed. Even though the nutrient sources have been mostly 
identified, the magnitude of individual nutrient contributions is not well known (12). In 
1998, Tetra Tech provided an analysis of annual total nitrogen loading from various 
dischargers and land use categories within the San Diego Creek Watershed (11). The 
average and maximum nitrogen loading for total urban sources in the San Diego Creek 
Watershed was estimated to be 256,979 pounds and 427,090 pounds, respectively. This 
analysis was performed using unit-loading rates obtained from literature. The Regional 
Board used this analysis as a baseline for determining allocations for urban and 
agricultural sources. The following is a summary of key relevant elements of this study: 

a. The QUAL2E model was used to simulate nitrogen and eutrophication in San Diego 
Creek and Newport Bay Watershed. 

b. Average field data from 1985-97 was used for model calibration. This period was 
chosen since it represents the most critical time period for observing elevated nitrogen 
levels. 

c. Sources of nutrients to the system included three nurseries: Bordiers, El Modeno 
Gardens, and Hines, as well as non-point sources from urban runoff, agricultural 
discharges, and other undefined runoff. 

d. Flow, nitrate and ammonia data for the three large commercial nurseries in the Upper 
Newport Bay Watershed was provided for the period from April-September 1997. 
The remaining parameters were estimated. 

e. Summer period was defined as April-September. 
f. The study stream segments included: San Diego Creek from just upstream of its 

entrance to Newport Bay to the confluence with Serrano Creek; Peters Canyon 
Channel to the El Modeno Gardens nursery; Marshburn Channel to Bordiers Nursery; 
and Rattlesnake Canyon Wash/Hicks Canyon Wash to Hines Nursery. 

g. The annual and seasonal nitrogen loads for three periods (1990-97, 2002, and 2007) 
were compiled for the entire watershed and then distributed among subwatersheds by 
applying unit loading rates. · 

h. The following relationships were used in the simulation model: 

Total Nitrogen (TN)= given. 
Nitrite Nitrogen (N02-N) = assumed to be 0.10 mg/L. 
Nitrate Nitrogen (N03-N) = 0.916*TN - N02-N. 
Total Kjeldahl Nitrogen (TKN) = TN - (N02-N) - (N03-N) . 
Total Phosphorous (TP) = 0.106*N03-N. 
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1. Analysis included three separate simulations: 

I) 1997 pennitted nutrient loads from the nurseries and the estimated 1990-97 
nonpoint sources including urban, agriculture, and other undefined sources. 
Under this scenario the objectives of 5 mg/L of total nitrogen (TN) upstream of 
Jeffrey Road and 13 mg/L of TN downstream of Jeffery Road were not achieved. 

2) Year 2002 allocations. 
Under this scenario, objectives downstream of Jeffery Road (TN=l 3 mg/L) could 
be met in San Diego Creek but not in Peters Canyon Channel. The 5 mg/L TN 
objective was not achieved in San Diego Creek upstream of Jeffery Road. 

3) Year 2007 allocations. 
Under this scenario, the 13 mg/L objective was met in both San Diego Creek and 
Peters Canyon Channel. The 5 mg/L TN objective was not achieved in San Diego 
Creek upstream of Jeffery Road. 

J. The following is a summary of total load allocations for TN in San Diego Creek 

3. 

watershed as reported in the 1998 Tetra Tech analysis (11): 

1990-97 total loading: 1,027,275 pounds per year. 
1990-97 urban runoff loading: 227,247 pounds per year. 
1990-97 total loading per wet season: 295,459 pounds (1,619 pounds per day). 
2002 total loading allocation: 195,667 pounds per wet season (1,072 pounds 
per day). This is about 34% reduction from 1990-97. 
2002 urban runoff loading allocation: 17,044 pounds per wet season (93 
pounds per day). This is about a 25% reduction from 1990-97 
2007 total loading allocation: 153,861 pounds per wet season (843 pounds per 
day). This is about 48% reduction from 1990-97. 
2007 urban runoff loading allocation: 16,628 pounds per wet season (91 
pounds per day). This is about 27% reduction from 1990-97. 

Selection of Representative Monitoring Stations 

· A general overview of the Newport Bay nutrient TMDLs was presented in Section 2. As 
mentioned before, the TMDLs were primarily established on the basis of reducing 
nutrient loads to about the same level as the early I 970's. One of the main objectives of 
the study presented here is to evaluate and compare current and historical nutrient loading 
in the watershed with the TMDL targets. Nutrient loading calculations were performed at 
representative stations in the watershed. This section provides the basis for selection of 
these representative monitoring stations. 

From 1991 to 1998, the Orange County Stormwater Monitoring Program operated and 
maintained thirteen channel monitoring stations in the Newport Bay Watershed (Figure 
1 ). Channel monitoring in a few stations started in the 1970s. Channel monitoring is 
conducted by grab sampling or by using automated samplers, typically on a monthly 
basis. For dry weather discharge monitoring, the stations are programmed to collect a 
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discrete sample once an hour for a 24-hour period. During storms, sampling is initiated 
when the water level in the channel reaches above a triggering device hardwired to the 
automated sampler. The nutrient compounds that are monitored during the dry and wet 
seasons include ammonia, nitrate, total kjeldahl nitrogen, phosphate, and orthophosphate 
(special investigations only). 

Three representative automated monitoring stations were selected for further data 
analysis and assessments. One of the objectives ofthis study was to assess historical 
storm water nutrient quality changes with increased urban cover of the tributary areas. 
Thus, the criterion for selection of representative monitoring stations was based on 
historical urban cover increases, as well as availability and completeness of historical 
non-stormwater nutrient data. Only three stations met this criterion and were thus 
selected for further analysis. These included Peters Canyon Channel at Barranca (Station 
8), San Diego Creek at Campus (Station 10), and San Diego Creek at Culver (Station 11 ) . 
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Figure 1. Upper Newport Bay Watershed Automatic Samplers Location 
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1 Agua Chinon Wash at Irvine Center Drive and Pacifica 
2 Barranca Channel at Main Street 
3 Bee Canyon Channel at Alton and Pacifica 
4 Bonita Canyon Channel at San Diego Creek Confluence 
5 Costa Mesa Channel at WestcliffDrive 
6 Hicks Canyon Wash at Culver Drive 
7 Lane Channel at McCabe Way 
8 Peters Canyon Channel at Barranca Parkway 
9 Rattlesnake Canyon Wash at Bryan Avenue 
10 San Diego Creek at Campus Drive 
11 San Diego Creek at Culver Drive 
12 Sand Canyon Channel at Culver and University 
13 Santa Ana Delhi Channel Upstream Irvine A venue 
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3.1 Watershed Land Use Assessment 

As discussed in the previous TMDL Technical report (7), urban development has been 
identified as one of the principal sources of nutrients in the Upper Newport Bay/San 
Diego Creek Watershed. A preliminary investigation of current land uses in the Newport 
Bay Watershed was undertaken to better understand the urban sources of runoff into the 
San Diego Creek/Newport Bay. It was found that the Newport Bay Watershed includes 
an area of almost 150 square miles. The San Diego Creek Watershed, which includes 
Peters Canyon Channel, is about 111 square miles with a mix of residential, commercial, 
industrial, recreational, and open space land uses. The remaining 39 square miles 
tributary to the Newport Bay include the Santa Ana Delhi Channel, Bonita Creek, Big 
Canyon Wash, and a number of smaller tributaries comprised of mostly developed areas. 
The Newport Bay Watershed includes portions of the Cities of Newport Beach, Irvine, 
Laguna Hills, Lake Forest, Laguna Woods, Tustin, Orange, Santa Ana, and Costa Mesa 
as well as unincorporated County areas. 

This section presents an evaluation of the tributary area land uses for the thirteen channel 
monitoring stations in the Newport Bay Watershed (Table 2). The analysis compares the 
most recent and updated land use information readily available to the late 1970's-early 
1980's land uses. The late 1970's-earlyl 980's watershed tributary areas and land use 
information was obtained from a 1982 study prepared by Boyle Engineers entitled 
"Sediment Source and Delivery Analysis". Updated land use coverage of the Newport 
Bay Watershed was obtained from Orange County (January 1999). 

The 1982 Boyle Study provides a hydrologic delineation of the subwatersheds within the 
Newport Bay/San Diego Creek Watershed. This information was used in estimating 
tributary areas as well as percent land uses tributary to the thirteen channel monitoring 
stations. The land use covers were overlain on the subwatershed delineations presented in 
the 1982 Boyle Study. The area of each subwatershed associated with four main land use 
categories (agriculture, open space, urban, and construction) was estimated using GIS 
procedures. The 1982 study's tributary areas were updated with recent land use 
information obtained from a vegetation map in evaluation of the current land uses which 
reflect estimates of the conditions of the watershed as of January 1999. 

The four main land use categories presented in this analysis include agriculture, open 
space, urban, and construction. Urban cover includes residential, commercial, industrial, 
public & semi public, transportation, communication & utility, and roads. Table 3 
presents a breakdown of land uses in the sub-watersheds upstream of the thirteen water 
quality sampling stations in the Newport Bay Watershed. Percent increase in urban cover 
is included in Table 3. 

One of the goals of this investigation was to examine the impacts from increased urban 
uses on stormwater quality conditions. The primary objective of the analysis presented in 
this section is to identify monitoring stations which have experienced the highest 
urbanized growth over the period of the stormwater quality record. As indicated 
previously, this analysis, coupled with historical nutrient data availability aids in ranking 
and selection of representative monitoring stations for further evaluation. 
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Comparison of the historical trends and stormwater quality loads at the two time periods 
examined ( early 1980's to 1999) may help in understanding the impacts caused by 
urbanization of the watershed. 

Based on this analysis, the top four monitoring stations with the highest increase in urban 
cover are ranked as follows (Table 3): 

1) Agua Chinon Wash at Irvine Center Drive and Pacifica (Station 1). 
2) Sand Canyon Channel at Culver and University (Station 12). 
3) Costa Mesa Channel at Westcliff Drive (Station 5). 
4) A tie between Bee Canyon Channel at Alton and Pacifica (Station 3), Bonita Canyon 

Channel at San Diego Creek Confluence (Station 4), and San Diego Creek at Campus 
(Station 10). 

Table 2 
Monitoring Station General Information 

U N rtB Wt hdAt tdS IL f pper ewpo av a ers e u oma e amp er oca 10n 
Station Station Name Channel Tributary City 
Number Area 

(mil) 
I Agua Chinon Wash at Irvine Center Drive and Pacifica FI8 7.2 Irvine, Lake 

Forest 
2 Barranca channel at Main Street F09 2.7 Irvine, Santa 

Monica, Tustin 
3 Bee Canyon channel at Alton and Pacifica FI7 l l.2 Irvine 
4 Bonita Canyon Channel at San Diego Creek F04 5 Irvine, 

Confluence Newport 
Beach 

5 Costa Mesa Channel at WestcliffDrive G02 I Costa Mesa, 
Newport 
Beach 

6 Hicks Canyon Wash at Culver Drive F27 7.5 Irvine 
7 Lane Channel at McCabe Way F08 4.6 Irvine, 

Santa Ana 
8 Peters Canyon Channel at Barranca Parkway F06 45.2 Irvine, Santa 

Ana 
9 Rattlesnake canyon Wash at Bryan Avenue F26 3.5 Irvine, 

Tustin 
10 San Diego Creek at Campus Drive F05 111 Irvine, Lake 

Forest, 
Orange, Santa 
Ana, Tustin 

11 San Diego Creek at Culver Drive F05 41.8 Irvine, Lake 
Forest 

12 Sand Canyon Channel at Culver and University Fl5 9.6 Irvine 
13 Santa Ana Delhi Channel upstream Irvine A venue FOi 17.6 Costa Mesa, 

Irvine, 
Newport 
Beach, Santa 
Ana 
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Ranked 
Station Area 

Number (mil) 

I 7.2 

12 9.6 

5 I 

3 11.2 

4 5 

10 111 

8 45.2 

11 41.8 

2 2.7 

13 17.6 

7 4.6 

6 7.5 

9 3.5 

Table 3 
Changes in Urban Cover in the Subwatersheds Upstream of 

Channel Monitoring Stations 

Percent Land use Cover Percent Land Use Cover 
Early 1980s Conditions Current Conditions 

Ag Open Urban Construction Ag Open Urban Construction 
Space Space 

43 52 5 0 15 50 29 7 

0 85 11 4 2 69 28 0 

0 18 80 3 0 6 93 I 

17 28 

0 80 16 4 0 51 27 22 

29 30 39 2 18 29 50 4 

39 15 46 0 25 17 55 3 

28 44 27 I 18 43 34 5 

27 0 73 0 7 ll 78 4 

3 0 97 0 1 2 96 I 
(93)* 

10 0 90 0 0 7 90 3 

- - - - Mostly open space and agriculture 

- - - - Mostly agriculture 

% Increase 
in 

Urban 
Cover 

24 

17 

13 

11 

11 

11 

9 

7 

5 

3 

0 

-

-

* Per data presented on Table 5.4, "Land Uses Upstream of Automatic Sampling Stations: 1990 Data" provided 
byPFRD . 
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3.2 Historical Nutrient and Flow Data 

Water quality data availability and data continuity played a determining role in selection 
of the monitoring stations for further data analysis. As mentioned before, many of the 
Orange County stormwater monitoring stations do not have adequate and complete 
nutrient and flow records to compute and assess the historical nutrient loads in the 
watershed. More comprehensive monitoring efforts have been recently initiated and 
more focused investigations are underway which ensures a better characterization of 
nutrient loads in the future. Specifically, Orange County has made an effort since 1990 
to put special focus on nutrient characterization in the Newport Bay Watershed. In 
addition, a fairly aggressive nutrient monitoring program has been recently ( 1999) 
initiated to characterize nutrient loads from a mostly urban cover watershed at the Costa 
Mesa Channel at WestcliffDrive (Station 5) and from Peters Canyon Channel at 
Barranca Parkway (Station 8). 

According to the Orange County Public Facilities & Resources Department (PFRD), the 
only channel monitoring station in the San Diego Creek Watershed that has nutrient data 
back to early 1970's is the San Diego Creek at Campus (Station 10). Other stations such 
as Peters Canyon Channel at Barranca Parkway (Station 8) and San Diego Creek at 
Culver (Station 11) have some nutrient data starting in the mid- l 980's. Since nitrate 
control has been the main focus of previous nutrient control measures, less phosphorous 
data is available throughout the watershed. Table 4 provides a summary of available 
nutrient record at the three selected monitoring stations . 

Daily channel flow data needed to compute the runoff volume and consequently the 
nutrient loads, were obtained from the County flow gage records. Even though flow 
records at the three monitoring stations are fairly complete, a few gaps were observed for 
the periods examined (Table 4). Thus, rainfall-runoff regression models were developed 
by correlating actual rainfall data from the Tustin-Irvine Ranch precipitation station 
(Station No. 61) to actual flow data at the three selected monitoring stations (see Section 
3.3) to predict flows for periods of no record. 

Prior to performing the nitrogen loading calculations, the regression models were used to 
predict flow rate for the periods of no record. The wet season flow records were scanned 
for and excluded data from days in the wet season on which the mean daily flow rate in 
San Diego Creek at Campus Drive (Station 10) exceeded 50 cubic feet per second (as a 
result of precipitation) per the TMDL guidelines. Nitrogen data from the days exceeding 
the flow rate criteria was omitted from the analysis provided here. Finally, flow rates 
were converted into flow volumes prior to performing the load computations. Figure 2 
shows the rainfall-runoff regression models . 
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Figure 2 
Rainfall Runoff Regression Models* 
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3.3 Representative Stations Selected for Further Evaluation 

Three channel monitoring stations were selected for further analysis and evaluation for 
compliance with the TMDL objectives (Table 4). These stations were selected based on 
completeness of their flow and nutrient data as well as increases in tributary area urban 
cover. All three stations exhibited urban cover increases from late-1970's to present. 
These stations include San Diego Creek at Campus (Station 10), Peters Canyon Channel 
at Barranca (Station 8), and San Diego Creek at Culver (Station 11 ). 

Table 4 
Available Record at the Three Selected Monitoring Stations 

Station Nutrient Data Flow Data Flow & Nutrient Rainfall Data 
(Number) Data (Tustin -Irvine Ranch) 

San Diego 11/23/66 to 10/1/77 to 9/30/79 10/1/77 to 9/30/79 7/1/1897 to 6/30/1999 
Creek@ 6/24/99 10/1/82 to 6/30/99 10/1/82 to 6/30/99 
Campus 

(10) 
Peter Canyon 2/13/86 to 10/1/82 to 6/30/89 2/13/86 to 6/30/89 7/1/1897 to 6/30/1999 
Channel@ 6/17/99 7/1/91 to 6/30/99 7/1/91 to 6/30/99 
Barranca 

(8) 
San Diego 2/13/86 to 10/1/49 to 6/30/89 2/13/86 to 6/30/89 7/1/1897 to 6/30/1999 
Creek@ 6/17/99 7/1/91 to 6/30/94 7/1/91 to 6/30/94 
Culver 7 /1/95 to 6/30/99 7/1/95 to 6/30/99 

(11) 

4. Existing BMPs 

A preliminary evaluation of nitrate concentrations at the San Diego Creek at Campus 
Drive (Station 10) by Blodgett ( 1) showed a downward trend after peaking in 1985. This 
section provides a brief investigation of the current BMPs implemented in the watersheds 
upstream of the three selected monitoring stations. This information, correlated with 
historical nutrient loading trends presented in Section 5, may help evaluate effectiveness 
of the current urban nutrient controls. An analysis of effectiveness of the current BMPs 
was essential before recommendations for future and new BMP programs could be made. 

The 1998 PFRD Annual NPDES Progress Report illustrates the BMP programs 
implemented by each permittee in the 1997-98 period (8). The Orange County Drainage 
Area Management Plan (DAMP) describes program requirements and existing 
stormwater discharge control measures in each city in Orange County (6). Finally, 
the Orange County Newport Bay Urban Nutrient TMDL Technical Report (7) provided 
an evaluation of each control program and whether program revisions are believed to be 
necessary . 
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Table 2 shows a summary of all past and present monitoring stations within the Upper 
Newport Bay Watershed including city jurisdictions within the watersheds. Table 5 
includes an updated summary of the stormwater discharge control measures in the cities 
located in the watersheds upstream of the selected monitoring stations, as presented in the 
DAMP (6). All permittees within the watershed have adopted the DAMP and 
implemented its programs to eliminate non-stormwater discharges and to improve water 
quality conditions. 

An assessment of the current programs indicates that all municipal permittees routinely 
conduct preventive maintenance activities, which the watershed permittees believe have 
been effective in controlling nutrients in stormwater (7). The implemented BMPs 
currently include: water quality ordinances, litter control, solid waste 
collection/recycling, drainage facility maintenance, catch basin stenciling, street 
sweeping, hazardous materials management/environmental performance reporting, 
household hazardous waste collection, emergency spill response, fertilizer and pesticide 
management, public education, requirements for Water Quality Management Plans 
(WQMPs) for new and significant re-development projects, non-structural and structural 
BMPs for public works construction projects, illicit connection/discharge identification 
and elimination, and water quality monitoring efforts. The WQMPs address non
structural BMPs (such as litter control and landscape management) and structural BMPs 
(such as water quality inlets, energy dissapators, and runoff diversion) that will need to be 
implemented as a part of development projects. 

A review of the 1997-98 NPDES Annual Progress Report (8) indicates that the majority 
of the cities located in the tributary areas upstream of the three monitoring stations have 
been very active with the BMP implementation program. The progress report provides 
information on each city's activities as well as costs spent on the control activities (capital 
and operations & maintenance). The watershed permittees believe that the majority of 
these programs are effective in nutrient control without a need for substantial revision to 
the existing programs and or the DAMP (7). 

The Newport Bay Urban Nutrient Technical Report (7) suggests a need for more focused 
public education programs and material addressing nutrient control which will be 
addressed in subsequent annual NPDES reports. Also, the watershed permittees intend to 
evaluate additional BMPs targeting nutrient controls that may be applicable for new 
developments. Finally, it has been agreed that a need for additional regional nutrient 
monitoring as part oftheTMDL process exisits and a Regional Monitoring Program 
(RMP) has been developed to address this need. 

In addition to the routine BMPs, many public agencies located within the Newport Bay 
Watershed ( such as Irvine Ranch Water District and the Cities of Irvine, Costa Mesa, and 
Newport Beach) have sponsored the Orange County Landscape Performance 
Certification Program with the main objective of increasing landscape irrigation 
efficiencies in their jurisdictions. This program is designed to educate, train, certify, and 
promote efficient landscape irrigation techniques. As an example, Irvine Ranch Water 
District (IRWD) has recently proposed new and innovative water conservation 
approaches to reduce water usage and thereby reduce runoff which will have a positive 
impact on reducing runoff nutrient loads from urban landscape surfaces. The water 
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conservation approach includes proper irrigation designs based on better definition of 
consumptive uses. This leads to better control and/or elimination of irrigation runoff 
from urban landscape surfaces. 

The regional structural controls in the Newport Bay/San Diego Creek Watershed include 
a number of floodplain management controls as well as sediment and water quality 
controls. There are currently numerous flood and sediment control basins within the 
watershed. In addition to the primary objective of flood and sedimentation control, these 
basins will have a positive impact in the reduction of nutrient loads in the watershed. The 
reduced nutrient loads in the recent years ( discussed in Section 5) may be partially 
attributed to the successful implementation of these controls. 

Finally, the County of Orange, funded by a grant from EPA (via the California Coastal 
Conservancy) is currently assessing the potential for enhancing water quality, sediment 
control, fish and wildlife habitat and recreational opportunities in the Lower San Diego 
Creek Watershed. This assessment includes preliminary recommendations of measures to 
reduce nutrient loading in the watershed. These recommendations include: 

• Consistent monitoring of water quality parameters 
• Inspections and enforcement of construction site compliance with required 

BMP 
• Establishment of a program to reduce fertilizer use by private landowners 

(including homeowners' associations) particularly residential and nurseries 
• Revegetation of riparian buffers to provide some filtering of nutrients and 

other pollutants during storm events and other higher flow periods 
• Creation of a moderate to high flow connection between lower San Diego 

Creek and the San Joaquin Marsh Reserve. 

These recommendations will be considered as part of broader watershed restoration 
studies being conducted with the U.S. Army Corps of Engineers . 
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BMP* 

Litter Control 
Rec clin 
Drainage Facility 
Maintenance 

Mana ement 
Household Hazardous 
Waste Collection 

New Development 
W MPs 
Construction Controls 
Illicit 
Connection/Discharge 
Identification and 
Elimination 

Irvine 
(upstream of 
Stations 8, 10 , & 
11 

--Program Implemented 

Table 5 
Existing Stormwater Discharge Control Measures for 
Cities Upstream of the Selected Monitoring Stations 

Santa Ana 
(upstream of 
Stations 8 & 
10 

Lake 
Forest 
(upstream of 
Stations 10 & 11 

Orange 
(upstream of Station 
10) 

Tustin 
(upstream of 
Station 10) 

County Un
incorporated 
(upstream of Stations 8, 
10, & 11 

* A detailed description of each BMP is provided in the Orange County Drainage Area Management Plan ( 6). 
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5 . Data Analysis 

This section provides a summary of historical nutrient loading calculations for the three 
selected monitoring stations in the Newport Bay/San Diego Creek Watershed. Results 
from other previous and recent studies are also included for comparative purposes. An 
overview of calculation procedures, data results, comparison with TMDL objectives, 
evaluation of historical loads, and spatial distribution of the loads is provided. 

5.1 Previous and Recent Nutrient Loading Investigations 

Previous nutrient assessments in the Newport Bay Watershed indicate that the majority of 
the total phosphorous load in the San Diego Creek Watershed comes from Peters Canyon 
Channel (62%) and San Diego Creek above Culver Drive (27%) (12). The Regional 
Board estimated that about 124,160 pounds of total phosphorous load is delivered 
annually to the Bay. It was also determined that San Diego Creek contributes the vast 
majority (80%) of the total phosphorous load to Newport Bay. In 1997, the Regional 
Board found that the three large commercial nurseries and other agricultural sources 
comprise the major sources of nutrients in the Newport Bay Watershed (12). 

According to the EPA (12), the total nitrogen TMDL for Newport Bay low-flow nitrate 
loadings are lower than the early 1970s. Nitrogen compounds found in Newport Bay 
include nitrate, ammonia, and organic nitrogen. The inorganic forms of nitrogen, nitrate, 
nitrite, and especially ammonia, are readily available for marine plants and cause the 
algae blooms. The majority of nitrogen is in the form of nitrates, and data indicates that 
the greatest contributions occur during low flow conditions. Nitrate concentrations in the 
bay are dependent on freshwater input, tidal conditions, depth, and biological processes. 
Historical data shows that the majority of the nitrogen measured (about 90%) in the San 
Diego Creek is in the form of inorganic nitrogen. EPA (12) evaluated the total inorganic 
nitrogen concentrations at the two San Diego Creek Monitoring Stations (Stations 10 and 
11 ). Data was statistically evaluated for the wet and dry seasons. Table 6 provides a 
summary of this analysis . 
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Average 

Standard 
Deviation 

Table 6 
Total Inorganic Nitrogen Concentrations - 1990 to 1997 

San Diego Creek Monitoring Stations (6) 

San Diego Creek @ Campus San Diego Creek @ Culver 
(Station 10) (Station 11) 

(wet season) (dry season) (wet season) (dry season) 
October-March April-September October-March April-September 

14.1 mg/L 14.8 mg/L 9.5 mg/L 15.4 mg/L 

6.1 3.8 7.9 6.5 

According to Blodgett (I), the annual nitrate loading to the bay from the San Diego Creek 
Watershed reached a peak of 7 million pounds (1.6 million pounds as nitrate-nitrogen) 
during 1985-86. Data from 1973-74 suggested a total nitrogen load of 428,000 pounds 
(about 383,000 pounds of total nitrate) from San Diego Creek during low flow conditions 
(12). Nitrogen loading data from 1976 to 1988 indicate a significant downward trend 
entering the bay from San Diego Creek since the peak in 1985-86 (associated with peak 
algae blooms). This reduction may have been attributed to construction of in-bay 
sediment basins, and/or reduced loads from the San Diego Creek Watershed. The Total 
Inorganic Nitrogen (TIN) concentrations have steadily decreased since 1976 at the Upper 
Bay. At the same time, mean phosphate concentrations for the period between 1976 and 
1988 were higher for San Diego Creek than the Santa Ana Delhi Channel. This could be 
attributed to higher sediment loads from the less-urbanized portions of the San Diego 
Creek Watershed. 

In order to determine the nutrient TMDLs in the Newport Bay/San Diego Creek 
Watershed, Tetra Tech provided an estimation of average and maximum nitrogen loading 
at the three selected monitoring station locations (12). The San Diego Creek at Campus 
watershed was considered to include all areas tributary to San Diego Creek at Campus 
minus areas tributary to San Diego Creek at Culver and Peters Canyon at Barranca. 
Table 7 is a brief summary of these estimations . 
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Source 

Urban 

Total 

Total (1990-97 
Average)* 

Table 7 
Average and (Maximum) 

Nitrogen Loading Estimation in pounds (12) 

Peters Canyon San Diego San Diego 
at Barranca Creek@ Creek@ 
(Station 8) Culver Campus 

(Station 11) (Station 10) 
104,017 93,506 59,456 
(164,408) (161,755) (100,929) 
475,709 352,391 91,057 
(450,990) (345,728) (122,534) 
557,265 217,122 145,107 

*Regional Board Loading Estimation 

Total Loads 

256,979 
(427,090) 
919,156 
(919,253) 
919,494 

Orange County conducted a nitrate study in May, 1993 to determine nitrate loading in 
San Diego Creek and Santa Ana Delhi Channel (2). Results were compared to previous 
studies conducted in 1990 and 1991. The total nitrate-nitrogen loading rates in the San 
Diego Creek at Campus Drive during 1990, 1991 and 1993 were estimated to be 1,150, 
894 and 1,570 pounds per day, respectively. 

• During September 13-20, 1999 PFRD conducted a focused nutrient study in the Peters 
Canyon Channel/San Diego Creek watersheds (3). In addition to the main stations, data 
was collected at other tributaries to determine contributions from the main 
subwatersheds. The following is a brief summary of this study's findings: 

• 

a. Average nitrate (as N) load at the Peters Canyon Channel at Barranca was measured 
to be 318.8 pounds per day (at an average water discharge rate of 5.61 cfs). 

b. The highest nitrate (as N) load contributors in Peters Canyon Channel were: Valencia 
Storm Channel (88.2 pounds per day), Santa Ana-Santa Fe Channel (78.1 pounds per 
day), Central Irvine Channel (67.4 pounds per day), Como Storm Channel (63.4 
pounds per day), and the Warner Channel (49.5 pounds per day). 

c. The average measured nitrate (as N) load in San Diego Creek at Harvard (a relocation 
of the San Diego Creek at Culver Station) was 126.3 pounds per day (at an average 
water discharge rate of 1.15 cfs ). There were large disparities between nitrate loads 
and discharge rates from data measured at this station and collective data measured at 
upstream tributaries. 

d. The average daily nitrate (as N) load measured in San Diego Creek at Campus was 
381.5 pounds per day (at an average water discharge rate of 7.81 cfs). 

e. During this study, Irvine Ranch Water District (IRWD) was pumping from and 
returning some of the San Diego Creek water to monitor the effectiveness of it's 
wetland treatment system and to supply water to the San Joaquin Marsh, Irvine 
Company mitigation site and the Carlson Marsh. The mean nitrate (as N) load 
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pumped and returned to the creek were 201.2 and 15.3 pounds per day, respectively 
(net nitrate removal of 186 pounds per day). 

f. The average daily total nitrogen loads measured from San Diego Creek at Campus, 
San Diego Creek at Harvard, and Peters Canyon Channel at Barranca were 435, 131, 
and 353 pounds per day, respectively. 

g. The average daily phosphorous (as P) loads were measured to be 5.24 pounds per day 
in Peters Canyon Channel at Barranca and 5.03 pounds per day in San Diego Creek at 
Campus. 

h. The extrapolated total nitrogen load for the period April 1 to September 30 at San 
Diego Creek at Campus was estimated to be about 80,000 pounds. Without the 
IRWD diversion, the total load was estimated be about 121,000 pounds. 

5.2 Computation Methodology 

Nutrient and flow data were obtained from PFRD in digital and hard copy format for the 
three selected monitoring stations under investigation (see Table 4). The water quality 
data was transformed into loads of nutrients using procedures outlined in this section. 
Statistical models were created which may be used to evaluate data and predict 
conditions at similar locations and/or in the future. In addition, graphs representing 
historical distribution of the nutrient loads were created to illustrate nutrient behavior 
over time. 

The following is the step-by-step procedure used in estimating the annual and seasonal 
nutrient loads for the three selected monitoring stations: 

a. Obtained nutrient concentrations from monthly channel monitoring data. These 
included: nitrate as N03, ammonia (NH3), total kjeldahl nitrogen (TKN), total 
phosphate as P04, and ortho-phosphate (O-P04). 

b. Individual nutrient concentrations were converted into Event Mean Concentrations 
(EMCs) for individual storm events and for years with incremental flow sampling 
( 1994-95 to 1998-99 for Station 11, 1997-98 to 1998-99 for Station 10 and 1994-95 
to 1998-1999 for Station 8). For years without incremental flow sampling, all 
measured concentrations were tabulated and used in analysis. Individual dry weather 
nutrient concentrations were tabulated for all years. All concentrations were 
presented in milligrams per liter (mg/L). The water years in this analysis are from 
October (beginning of wet season) through September ( end of dry season). 

c. Obtained rainfall depth for the period of nutrient record from the Tustin-Irvine 
Ranch precipitation station (e.g., monthly and annual). 

d. Obtained daily flow measurements at the three monitoring stations and for the period 
of nutrient record . 
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• e. Since a complete flow record was not available for all monitoring stations, rainfall
runoff regression models were developed by correlating actual rainfall data from the 
Tustin-Irvine Ranch precipitation station to actual flow data at the three selected 
monitoring stations (Figure 2). The regression models were used to predict flow 
rates for the periods of no record. 

f. The daily flow record for the wet season (October I - March 31) were scanned for 
and precluded data from days on which the mean daily flow rate in San Diego Creek 
at Campus Drive (Station 10) exceeded 50 cubic feet per second (cfs) (as a result of 
precipitation) per the TMDL criteria. Nutrient data from days exceeding the flow 
rate criteria were omitted from the analysis provided here. 

g. Daily flow rates were converted to average monthly flow rates. 

h. Average monthly flow rates in cfs were converted into flow volumes in acre-feet for 
individual months in the wet (October I to March 31) and dry (April 1 to September 
30) seasons as well as the total year for the entire period of record. 

1. Runoff volumes from step h were converted from acre-in to liters using the 
conversion factor: 1 acre-feet= 1,233,480 liters. Total volume of runoff was 
computed for the wet and dry seasons as well as the entire year for the period of 
record. 

• J. Natural log of nutrient data (from Step b), were calculated. 

• 
~· 

k. Mean (µ) and variance (i) of natural logs obtained from Step j were computed from 
the following equations: 

µ=Ix!n 

s2 = ln (I + CV2
) 

CV=SD/m 

SD= 
(nI EMC2 -(I EMc)2) 

(n(n- 1)) 
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... 

Where: x is the natural log of nutrient data from Step b. 
EMC represents the event mean concentrations (or nutrient data from Step b). 
n is the number of data points (x). 
CV is the coefficient of variation. 
SD is the standard deviation. 
m is the mean of nutrient data from Step b. 

I. Expected value a (also known as mean of the concentrations) was computed using 
the following formula: 

m. Upper and lower confidence limits Xh; and x,0 were computed from µ, s, and 
standardized normal deviate, z, were computed using the equation: 

n. 

0. 

X = e (µ+l-zs) 

The value of z corresponds to a given probability of exceedence, which can be 
converted to a confidence level. For a confidence level of 90%, the z value 
corresponding to 0.90 is 1.28 (obtained from a standard normal distribution table). 

To obtain expected nutrient load, in the period of interest (season or year), the 
expected value (mean of the concentrations) from Step 1 was multiplied by the runoff 
volume obtained from Step i. Expected nutrient loads were converted to pounds 
(lbs) using the conversion factor of 1 mg= 0.0000022 lbs. 

Step n was repeated to obtain the 90% confidence limits for expected nutrient load in 
the period of interest, substituting the confidence limits from Step m for the expected 
value. 

p. Total nitrogen (TN) load was calculated as the sum of nitrate (N03 as N) and total 
kjeldahl nitrogen (TKN) loads. Few measurements of ortho-phosphates indicated 
very minimal concentrations; thus, total phosphorous (TP) load was calculated as the 
total phosphate (P04 as P) load only. 

5.3 Computed Nutrient Loads 

Annual nutrient loads are influenced by the spatial and temporal rainfall pattern, 
watershed area, and the distribution of land uses within the watershed. A nutrient load is 
computed by multiplying the flow rate by a nutrient concentration (see Section 5.2). In 
particular, the type of land use has significant influence on the nutrient loads. The goal of 
the investigation was to estimate the annual and seasonal loads of nutrients to the Upper 
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Newport Bay/San Diego Creek to compare with TMDL objectives, as well as to observe 
historical and spatial patterns of the loads in the watershed. 

5. 3.1 Historical Loads 

This section provides a general overview of wet season, dry season, and total annual 
nutrient loads over the entire period of record at the three selected monitoring stations. 
Tables 8 through 10 summarize the computed historical nutrient loads. The 1998-99 data 
(the most recent nutrient data) is compared with the phased TMDL objectives, for the 
years 2002, 2007, and 2012. Figures 3 through 14 depict the historical nitrogen and 
phosphorous loads at the three stations as well as a comparison with the TMDL 
numerical objectives. Tables 11 through 13, provide a summary of total expected, and 
the 90% confidence upper and lower limits of total nitrogen and phosphorous loads for 
the three monitoring stations. The following is a brief summary of findings for each of 
the selected monitoring stations. 

San Diego Creek at Culver {Monitoring Station 11) 

The historical wet season nitrogen loads at this station indicate many spikes and no 
recognizable trend over the years examined. However, the dry season and total annual 
loads indicate a very gradual increasing trend until 1997-98 and then lowering in 1998-
99. All computed loads except for dry season nitrogen load in 1997-98 are significantly 
below the year 2002, 2007 and 2012 TMDL goals for the Newport Bay Watershed . 

No general trends were observed in the wet season, dry season, and total annual 
phosphorous loads computed for San Diego Creek at Culver. A spike in phosphorous 
loads is observed in 1991-92 and then a general decreasing trend until a second spike in 
1997-98. Loads in 1998-99 were reduced substantially. It should be noted that years 
with higher volumes of flow correspond to much higher phosphorous loads. This 
validates that the predominant form of phosphorous is particulate which is transported 
through the watershed in proportion to the flow rate and volume. The computed 1998-99 
loads are significantly below 2002 and 2007 TMDL objectives for the Newport Bay 
Watershed. 

San Diego Creek at Campus (Monitoring Station 10) 

This station has the longest nitrogen record among all monitoring stations in the 
watershed. Wet season, dry season, and annual nitrogen loads were computed from 
1977-78 to 1998-99. The wet season loads indicate a slightly reducing trend with peaks 
observed in 1977-78, 1982-83, 1985-86 and 1994-95. All computed total nitrogen loads 
are above the 2012 TMDL objective. A lowering trend with loads approaching the 
TMDLs is observed for the period after 1995-96. The computed dry season total nitrogen 
and nitrate loads are mostly above the year 2002 and 2007 TMDL objectives. However, 
a general lowering trend is observed and the computed total nitrogen load in 1998-99 
approaches 2007 TMDL objective and is below the 2002 limit. The computed total 
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annual loads exhibit a generally decreasing trend. The computed total annual loads are 
mostly above the 2012 TMDL objective with values nearing the objective in 1998-99. 

For this station, phosphorous loads were computed for the period 1977-78 to 1998-99 
(the longest record available in the watershed). Except for spikes in 1977-78, 1985-86, 
1992-93, 1994-95, and 1997-98, the computed loads are below the 2002 TMDL 
objective. It should be noted that years with high loads correspond to years with high 
flow volumes caused by large storm events 

Peters Canyon Channel at Barranca Parkway {Monitoring Station 8) 

Total nitrogen wet season loads computed for the period between 1985-86 to 1998-99, 
exhibit a very slight lowering trend. Peaks are observed in 1992-93 and 1996-97. The 
computed total nitrogen loads are mostly above the 2012 TMDL objective. However, 
values computed for year 1998-99 are below the objective. The dry season loads show 
fluctuations, with values exceeding the 2002 TMDL objective for the period prior to 
1990-91 and the period after 1996-97. The computed values for the period before 1991-
92 and after 1996-97 exceed the 2007 TMDL objective. The total annual nitrogen loads 
do not exhibit any trends, however a general lowering trend is observed for the period 
following 1996-97. 

The computed phosphorous loads from the year 1985-86 to 1998-99 indicate a very 
general decreasing trend in the wet season, dry season, and total annual loads. As was the 
case with the other monitoring stations, years with higher flow volumes exhibited higher 
phosphorous loads. All computed loads, except for total loads in 1985-86, are below 
2002 and 2007 TMDL objectives. 

5.3.2 Comparison oJTotal Nutrient Loads at the Three Selected Monitoring Stations 

Table 14 presents a comparison of total nitrogen and phosphorous loads at the three 
selected monitoring stations for all the years of analysis presented in this report. As 
expected, San Diego Creek at Campus, which is the most downstream station in the 
watershed showed the highest phosphorous and nitrogen loads throughout the record. 
Phosphorous and nitrogen loads in San Diego Creek at Culver were much lower than 
loads from Peters Canyon Channel at Barranca. Thus, it can be concluded that Peters 
Canyon Watershed is a significant contributor of nutrient loads in the watershed. 

The probable main sources of nutrient loads in the Peters Canyon Watershed could be the 
three commercial nurseries, tailwater from the irrigation of agricultural crops and ground 
water. The Regional Board has recommended changes to the waste discharge 
requirements for these nurseries, and compliance should cause substantial reduction of 
nutrient loads in the future. Implementation of enhanced irrigation conservation 
programs will be advantageous in reducing contributing loads from these operations. 
Continued implementation of the management programs in the three nurseries will aid in 
further reduction of total nutrient loads in the Peters Canyon Watershed . 
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5.3.3 Comparison of Current (1998-99) Urban Runoff Nitrogen Loads with the Phased 
Regional Board TMDL Objectives 

This section provides a brief comparison of the current ( 1998-99) nitrogen loads with the 
Regional Board TMDLs established for years 2002, 2007 and 2012. These loads were 
calculated from measured nutrient concentrations at the three selected monitoring stations 
and include total nitrogen loads from all sources within the watershed. The urban runoff 
shares of the total computed loads in 1998-1999 were estimated using the percentages 
presented in Table 1 (ratio of urban runoff to total load allocation). 

Table 15 provides a comparison of 1998-1999 wet season, dry season and total annual 
nitrogen loads from urban runoff with TMDL objectives for the years 2002, 2007 and 
2012. As it can be seen, all. computed urban runoff nitrogen loads, except for dry season 
loads in Peters Canyon Channel at Barranca (Station 8), are below the year 2002 TMDL 
limits established for the Newport Bay Watershed/San Diego Creek (Reach 1). The 
estimated dry season nitrogen load in Peters Canyon Channel at Barranca is slightly (less 
than three percent) above the TMDL limit. The 1998-99 dry season nitrogen loads in San 
Diego Creek at Campus (Station 10) is about 28 percent above and in Peters Canyon at 
Barranca (Station 8) about 42 percent above the year 2007 TMDL limits. In the year 
2012, wet season, dry season and annual loads in San Diego Creek at Campus (Station 
10) would be about 11, 28, and 18 percent above the TMDL targets, respectively. Dry 
season and annual nitrogen loads in Peters Canyon Channel at Barranca (Station 8) would 
be about 42 and 19 percent above the TMDL limits in the year 2012 . 

As indicated above, the urban runoff nutrient loads presented in this section are only 
estimated figures. The estimations were performed due to lack of better source specific 
nutrient data from urban runoff in the San Diego Creek Watershed and/or similar 
watersheds in the area. Thus, the results presented shall be treated as general information 
only and are not to be used in planning and design of BMPs. It is recommended that as 
part of future monitoring efforts, a commitment be made to characterize nutrient loads 
from specific sources including urban runoff. Special studies are recommended to better 
quantify nutrient loads from various sources including urban runoff in the watershed (see 
Section 6). The nutrient loads presented here shall be reevaluated upon completion of 
these focused studies and with a better definition of urban runoff nutrient loads within the 
watershed . 
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Table 8 

Summary of Nutrient Expected Values and Loads for Station 11-San Diego Creek at Culver 

Year Vol. (L•1o"J 
Oct-Se wl storm" vlo storm' 

77 - 78 
78- 79 
79- BO 
00: 81 
81 -82 
82-83 
83-84 
84-85 
85-86 

. ai;: iii 
87 -88 
00-89 
09:~ 
90-91 
91 -92 
92-93 
93-94 
94 -95 
95-96 
96-97 
97-98 
98-99 

1?.653 3.:282 
{oog' 

1(352 
3,85{) 
5.~i3 

14,0,'JI: 
:::,?20 
4,884 
7,041 
2,109 
3,098 
3,71ci 

. 2,913 
6,867' 

13,7771 
25,949 
3,868, 

18.907 
8,112; 

12.224, 
36,224 
4 454 

1.'515 
2,260 
2,iiBB 
3,123 
1,827 
3,499 
2,200 
2,253 
4,679 
2,543 

40 
70 
2!!' 
79 
42 
32, 
44 

K_._._!_,_Y_,._.'· 

,· .. '?[Nutrient Data not _,A.va_ilable 

0 1 
0 1 
0 2 
0 ~ 
0 1 
0 2 
Cl 2 
0 2 

18 334 75 1 7 545; 178 
6 273 62 1 8 69 338 110 
3 281 63, 1 7 70 27° 9 
3 215. 42, 2 ;u !l2 113 37 
3 384 87. 1 7 94 46' 15 

55 63' 21 
91 273 89 

2 207 47 1 81 
3 3291 741 2 17 
2 248 56' 13, 69 15 5 

Vol. (L·1o•i 

2. f13 
317 
938 
920 

-f,.":._j':• 

.J,1J6 
1.002 
1,190 
2,143 
1,022 
1,364 

899 
815 
5,2 
747 

1,694 
1, i:31 
1,509 

715 
795 

:,,110 
2,3.')6 

1,,;n 
1,617 .·· 
1.crc,::: 
1,189 
1,556 

1,~;'li:'.{,:ij, 
892 ... 85 1 

815 33 '.\, .. 
573 60 0 
747 68 0 

1,228 47 0 
8:,,7 10: 0 

1. 2!58 70 0 
602 96 ii 
564 89 0 

1,4'54 78 O: 
1,2,7 72 o: 

D Season 

2 3 75 
1 1 112 
1 1 174 
2 i 175 
2 2 231 
1 b 110 
1 1 168 
3 1 723 
1, 1 401 

Vol (L•1o") 

19,71'>5 
9,326 

!6,28:") 
4,7!0 
?. f -~-~i5 

1?. ·11~· 
4,7B::: ::.~4.f 
15,0!4 3,132 
9,184 4,141 
3,131 2,672 
4,463 3,i5i' 
4,61<) 
3,.7-:.1 

2 1 ?.440 2.833 
2 2 1 14,524 2,835 
4· 43 4 1 27,643 4,351 
6 45 3. 1 4,9<;9 2,664 
6 58 4 1 :::0.415 4.75? 
2 26 3 1 8,827 2.802 

.. 2 40 ~: ... 0 13,019 2,817 
ir 190 2 39,9:::4 6,133 
4 95 3' 1 B,Pl .J.820 

• Excluding nutrient readings from days on which flows resulting from preciprtation exceeded 25 cfs (approximate flow on days for .which flow at Station 10 exceeded 50 cfs according to regression analysis) 

.. ,Flows use_d for wet season Nitrogen loads 
-,Flows used for wet season Phosphorus loads and all dry season loads 

:'64 Flow volumes estimated based on rainfall regression 
42 :No d~Hy flow data availabie to exciude storm readings 
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447 
447 
456 
ill 
493 
376 

1,052 
649 

Annual 
Loads (1000 lbs) 

1oi: 1 8 109, 547 178 
101 2 11 112 342 112 
ici3 

... ; 
12 ii5 30 10 

.lll1 2. ~ 1!Q 117 38 
111 1 9 120 50 16 
85 2 10 95 64 21 

238 4 43 281 278 91 
147 1 17 164' 19' 6 
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Table 9 

Summary of Nutrient Expected Values and Loads for Station 10-San Diego Creek at Campus 

Wet Season 
Year Vol (L"lO\ Expected Value (mg/L) Loads (1000 lbs) 

w/storm w/ostorrn" NOJ" >HJ' TJ<N' P04 N03' N03 as N" tffl' TKN' TN' P04 P04 asP 

77. 78 60,666 12,674 132 6 13 4 :i:iiiiJ 832 162 375 1,206 493 161 
is: 79 34,006 11,471 59 0 3 2 1,497 338 8 69 407 124 40 
79 -80 4~1_31, '2.i~3 Sil Q J 2 1m ml e u ~ 175 57 
BO -81 :t\413 ~) 6:'0 !2 1 fi 2 ~ m .a 1Q! m• 69 23 
81 -82 24.5:i 77,f.39 3Z Q J 3 ~ lli .. 1Q u :m 187 61 
82 -83 61,043 13,461 76 2 4 1 2,252 509 46 124 633 192 63 
83 · 84 21,527 13,580 40· 1 2 1 1,209 273 33 47 320 56 18 
84 -85 24,845 14,573 56 1 1 2 1,782 402 21 32 434 94 31 
85 -86 28,290 14,637 138 1 3 5 4,444 1,004 25 111 1,115 339 111 
86 -87 15,132 10,653 78• 1 2 4 1,832 414 16 38 452 123 40 
87 -88 15,505 8,867 53· 0 1 3 1,036 234 3 21 255 88 29 
88-89 17,080 ti.ful 86·: i 3 2 1,520 343 44 56 399 68 22 
89-!0 is.i63 1ii.ii8 64 0 1 ' 1,425 322 7 24 346 136 4,j .. \,, 
~-91 29,642 7,465 :~;>,: , .. ·;;,· .. ;' ,:·i~<_, ''S· 

91 -92 40,275 8,219 98, 1 1 2 1,769 399 9: 13 413 164 
92 · 93 69,113 9,991 63 0 1 4 1,391 314 5 23 337 629 
93 -94 18,064 7 ZJ7 66 0 1 2 1,039 235 3 20 254 74 
94 -95 65,458 10,640 104 0 1 2 2,426 548 6 15· 563 300 
95 · 96 22,364 8,109 78 0 1 2 1,392 314 5 17 331 110 
96 · 97 32,761 9,078 48 1 2 3 965 218 18 41 259 211 
97. 98 97,641 12,892 29· 0 2 4 824 iil6 9 56 242 921 
98-99 12.670 6,301 42 0 2 1 584 132 4· 31 · 162 28 

Key: 
?:~~~~ ::;:)/j Nu~rienl Data n,;it Avail~~.!~. 

•; ~.x.t;:,l.'~~i.~g ~~~e~~. ~e.~~!.~9~..f~~!r.~ays o~ whic~ fl.~~ e~c~e~ed 50 cfs as ~ re~ult .~.( prec!p~ati~n 
-: Flows used for wet season Nitrogen loads · 

-; ~l~s used for wet .~.eas~n p~~SP~.o~'-:'~. load.s a~d all dry season loads 
?&.! Fll?.W ~o.lu~es. ~.~~im~t~d .b~sed on. rainf~ll ~egre:~sion 
~ · !N~ d~ily fl~ daia ~ailable to exclude storm ;~~dings 

54 
205 

24 
98 
36 
69 

300 
9 

Dn 
Vol. (L"to') Expected Value (mg/L) 

w/storm wlOstorrnt• NOJ .... , TKN P04 

13,419 10,249 70 1 4 4 
11,428 11,428 48 i 3 2 
?.5!;3 i,:5r;\J BO 1 4 4 
;> ~39 i',4)] 101 2 4 3 

.o.__, i,0)1 118 3 4. 2 
19,934 14,586 69 2 5 1 
12,459 12,207 63 2 4 3 
12,074 12,019 117 4 4 3 
14,267 12,352 44 1 1 6 
9,046 8,990 130 1 2 4 

10,939 8,478 129 6 5 5 
8,265 . 9,353 115· 3 4 4 
7):HJ 8,179 54'. 1 1 i 
5,469 5,439 72 0 1 5 
5,133' 4,872 56 0 1 1 

11,152" 7 ::im 65, 0 1 1 
6,531 6,019 66 0 1 1 

10,458: 8,336 49: 0 1 1 
6,282; 5,965 59 0 1 1 
5,924 5,382 46· 0 2 1 

·,:J_i<'.ii: $,OOJ 46. 0 2 1 
i3Jf,3, 7.03,1 36 0 2 1 

: 

N-27 

Season Annual 
_Lo.ads (1000 lbs) Vot (L"lo') .... Load_s (1000 lbs) 

N03 N03 as N >HJ TKN TN P04 P04 as P wtstorm wfo storm .. NOJ" NOJ as N" ....,. TKN' TN' P04 P04 as P . 
2,003 466 23 127 593 110 36 74,086 22,923 5,745 1,297 185 501 1,799 603 igi 
1,218 275 20 77 352 43 14 45,514 22,899 2,715 613· 28 146· 759 167 54 
1,336 302 16 73 374 59 19 5:5.3?.1. N311 2.m m: 25 ill !l2!i 234 76 
1,657 374 30 61 435 49 16 26,35! ,;'O(jJ 2!i5Z fil fig .l.6fi ill 118 38 
2,650 598 73 82 681' 46 15 j4,7.J.1 .,.6::0 ~ eu ll! 1li!l ill 233• 76 
3,047 688 77 @· 887. 46 15 80,977 28,[J.47 5,299 i,19( 123 323 i,520" 238 78 
1,715 387 45 104· 491' 69 23 33,986 25,787 2,924 660" 79 150 810 125 41 
3,103 ioi ma 100 807 85 28 36,919 26,591 4,884 1,103 120 138 1,241 179 58 
1,381 312 16 41 353: 185 60 42,557 26,989 5,826 1,315: 41 152 1,468. 524 171 
2,587 584 14 32 616 84 27 24,178 19,642 4,419 998 30 70 1,068: 207 67 
3,113 703 133 110 813 126 41 26,444 17,345 4,148 937 137 131 1,067 214 70 
2,o95 473 57 80 553. 64 21 25,344 17 jjo 3,616 816 101 iJS 952· 132 43 
1,D88 246 16 21 267 27 9, 23,432 18,296 2,513 567 22 46 613 163 53 

872 197 1 16 213 58 19 35,110 12,905 :: .. .·: :\:-:i.1·,,·, ''<':·.:. ·;-. '·: ·~ . 

' 
., 

634 143 3 is 158 10 :i 45,408 1:im1 2,403 543 ii 28 571 174 57 
1,584 358 7 25 393· 16 5 80,265 17,194 2,975 672 11 48 720 645 211 

951 215 4 16 231 14 4 24,595 13,227 1,990 449: 7 36 485 88 29 
1,135 256 6 31 287 19 6 75,916 18,976 3,560 804· 12 46 850 319 104 

814 184 3 is 199 9 3 28,646 14,073 2,206 498 7 32 530 119 39 
602 136 3 30 166 14 4 38,685 14,460 1,567 354 21 71 424 224 73 

1,415 319 2 70 300 27 9 1:1 i\32 21, ::~;, 2,239 506 11 126 632 948 309 
696 157 5 35 193: 13 4 ;.>·J,.~·) ·/3)$9 1 'lM 289 9 66 355 41 13 
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Table 10 

Summary of Nutrient Expected Values and Loads for Station 8-Peters Canyon Channel at Barranca 

Year 

77 - 78 
76 - 79 
79 • 00 
ao -in 
Bl: B2 
62-83 
83-64 
B4 - 85 
B5-B6 
86-87 
87 -BB 
aa:m 
B9 -00 
90 -91 
91 -92 
92 :gj 
93-94 
94 -95 
95-~ 
96 -97 
97 -98 
9B -99 

K~r; 

Vol. (L•1D') 
w/ stonn wlo storm"• 

';.J,43:' 
. -~.~17 

:.~~_i') 
9,914 

13,516 
1.-;.:·2 
9.0.:!> 

11,372 
7,123 
8,13:i 
8,531 
5,MJ 

11,(}:0 
:r1.¢~6 
31,624 
B,391 

22,401 
i.im 

i2,925 
36,643 

. 6148 

ti.492 
5,664 
5,,ii,; 
0.037 
0.092 
6,039 
1.9:'6 
.::x-., 
6,494 
5,997 :'<,': 
5,231 .,,, 

4,764 · .. ·,•cc,,· 
'3009 ll3 
:ill>/· .. · 
3,865 . i3 
5,421 i;jJ 
4,042 39 
5.715 42 
3,858 57 
4,960 95 
6,400 41 
31m 59' 

Wet Season 

.~.::/. 
0 0 7 '~~ 
0 1 3 1068 
0 1 3 343 
0 2, 1 528 
0 4 1 482 

1040 
57.6 

1 3 2 
0 2, 5 Ii i ... i 

141 
241 
77 

1i9 
109 
235 
1.30 

Loads (1000 lbs) 
TN" 

2 144 
4 11 252 
1 7 85 
4 29 148 
4 31 140 
6 27 262 
5 31 161 

P04 

i13 
53 
66 
ie 
25 
36 
69 
60 

D Season 
Vol. (L"10') Expected Value (mg/1.) 

P04asP w/stcrm w/ostorm N03 

!597.J -1tZ·1 
l.d24 #i!4 
1.58} 4-'.).~(j 
4fJ61 .;jy; 
53,'31 4'5S;.' 
71'.'3 
~h:· 
(,~<.);: fl.~<· 
7501 
5823 
5750 
4405 
44~1 44?1 

J55-"J 1 
37 3JB2 1 
;; 4702 1 io 
21 3751 2 9 
6 4160 1 1 2 11 
B 3450 3379 B2 2 1 141 3 12 

1 3387 3293 BB 3 i 148 2 20 
23 t'.9J.5 44B3 83 1' 1 244 2 16 
20 l..fJd1 .f1.)J B1 2 1 fas 2 19 

":··}~N~.~~.~r_[;,~t~.n~ ~~/1.~~,~ ..... .. .. . : . . . . . . . .. . ........... .. . .... ;.. . . .. . .. ; .. .. 
•'.excluding nutrient readings from d~ys on ~ich flows re~ulting ~om precipitation exceeded 25 cfs (appro•imate flow for days on which flows ~xceeded 50 cfs al Stali~n 10 according to regression analysis) 

-.Flows used for wet season Nitrogen loads · ' · 

... Fl~~ ~sed for wet seas.on .. P.hosphorus loads an~ all dry season !oads 

... ?::A Flo~.~.lu.mes ~sti.m~r~d. based ~~ .r~i~~all. r.~9~~.~~.ior:t .. 
~ .N~ ~aily flow data ~ilable to ~•elude storm readings 

N-28 

Vol (L•1o') 

l?C:•)1 
152d6 
2:,f.'i~).f, 
'.'262t 
.,53~:a 
1BB74 
12945 
13879 
129),; 
i1.J11 
7d5!'5 
18171 
36325 
12142 
26561 
10533 
16312 
42-58] 
109.99 

• 0013474
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• Load ( 1 000 lbs) 
~ ~ N N vJ vJ 

01 0 01 0 01 0 01 
0 0 0 0 0 0 0 0 

77- 78 

78- 79 
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Wet Season Nitrogen Loads Station 10-San Diego Creek at Campus 
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Figure 10 

Total Phosphorus Loads Station 10-San Diego Creek at Campus 
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Wet Season Nitrogen Loads Station 8 - Peters Canyon Channel at Barranca 
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Dry Season Nitrogen Loads Station 8 -Peters Canyon Channel at Barranca 
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Figure 13 

Annual Nitrogen Loads Station 8 -Peters Canyon Channel at Barranca 
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Figure 14 

Total Phosphorous Loads Station 8 -Peters Canyon Channel at Barranca 
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• • • 
Table 11 

90% Confidence Limit Total Nitrogen and Total Phosphorus Loads at Station 11-San Diego Creek at Culver 

Loads (1,000 lbs)'" 

Year Wet Season Dry Season 

Total Phosphorus= Total Phosphorus= 
90%10 90%hl 

77 - 76 

76- 79 

79- BO 

80-61 

61 -62 

82-83 

83-64 

64-85 

65-66 

86-67 

67 -BB 

BB-69 

89-90 

90-91 

91 -92 62 31 149 176 39 373 17 36 

92-93 69 27 125 110 29 222 43 31 56 1.1 

93- 94 70 31 120 9 2 19 45 21 75 0.9 

94-95 62 21 166 37 10 75 SB 36 61 1.2 

95-96 94 46 153 15 4 30 26 26 47 1.0 

96-97 55 19 103 21 7 39 40 27 47 0.1 

97 -96 91 41 ~5 69 26 176 190 72 296 1.5 

98- 99 69 36 111 5 10 95 72 104 1.1 

K~y: .. 
c {U"'i:'i Nutrient Data not Available 

" Event Mean Concentration used after 1994 for load calculating for qualified storm events 

""exp: .Expected Value 
"" 90% lo: Lower 90% Confidence Limit 

"" 9qo/o hi: · Upper 90% ConfidenceLimit 

""" expected value equal to single data point - confidence limits not computed 

N-41 

0.2 1.2 

0.5 2.0 

0.1 2.0 

0.5 4.6 

0.1 0.2 

0.2 0.5 

0.5 3.5 

0.3 2.6 

Total Annual 

Total Phosphorus= 
90%10 ..... . 

109 49 167 176 39 374 

112 SB 160 112 30 224 

115 52 195 10 2 21 

140 59 247 36 10 79 

120 73 199 16 4 30 

95 47 150 21 7 40 

261 113 453 91 26 179 

164 106 214 6 2 13 
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• • • 
Table 12 

90% Confidence Limit Total Nitrogen and Total Phosphorus Loads at Station 10-San Diego Creek at Campus 

Loads (1,000 lbs)"' 

Vear Wet Season Dry Season 

Total Nitrogen- Total Phosphorlls"" Total Nitrogen- Total Phosphorus"" 
exp 90%10 90%hi exp 90%10 90%hi exp 90%10 90%hl exp 90% lo , 90% hi 

77. 78 1206 552 2034 161 32 342 593 593 1029 36 36 75 

78 · 79 407 200 664 40 7 88 352 133 639 14 4 29 

79 - 80 452 150 688 57 14 108 374 374 471 19 19 37 

80 · 81 308 158 491 23 4 49 435 231 685 16 7 27 

81 · 82 292 129 500 61 25 108 681 470 930 15 6 27 

82 · 83 633 279 1085 63 30 104 887 377 1544 15 7 24 

83 · 84 320 100 617 18 4 38 491 233 825 23 13 35 

84. 85 434 129 849 31 9 60 807 I"*~·"' :< •"-' ·· .. ·:;;:, 28 l~];;;<if , '> 
~.,;,, ,, ,~,,,:.,·;,_c;.,:, 

85 · 86 1115 220 2378 111 67 163 353 ... , /),' ;.;.'..'<<. :• 60 iu?::•.> .;. ;{):. 

lot•C<i/ifr> ·., ··"·''" I~~:· tI\ ~.;.,;fr:(, 86 · 87 452 205 764 40 14 75 616 . ,·,,, ,, 27 

87 - 88 255 164 361 29 12 51 813 478 1215 41 30 54 

88 · 89 399 192 660 22 18 27 553 373 761 21 14 29 

89. 90 346 346 346 44 20 75 267 201 343 9 8 10 
, ':)(<' ·:·. ,·· 'h· , :);. , ·:;/;;;; i; :';(i \. 213 125 320 19 90 · 91 .,,, 2 43 

91 · 92 413 316 519 54 46 62 158 112 211 3 2 5 

92 · 93 337 239 448 205 55 411 383 279 499 5 2 9 

93 · 94 254 156 370 24 7 47 231 163 307 4 3 7 

94 · 95 563 303 880 98 13 219 287 210 373 6 3 10 

95-96 331 297 368 36 5 80 199 112 304 3 2 4 

96- 97 259 115 442 69 10 153 166 80 273 4 2 8 

97 • 98 242 122 390 300 87 593 390 200 624 9 3 17 

98 · 99 162 81 264 9 2 19 193 107 297 4 2 7 
: : 

K~y: 
Nutrient Data not Available' 

* Event Mean Concentration used after 1997 for load calculation for qualified storm .events 

- exp: Expected Value 
** 90% lo: Lower 90% Confidence Limit 

... ~ 90% hi: ·Upper 90.% ~.onfiderice Limit. 
*- expec.ted value equal t.o single d<1ta point • corifid.ence limits not computed 

N-42 

Total Annual 

Total Nitrogen- Total Phosphorus"" 
exp 90%10 90%hi exp 90% lo , 90% hi 

1799 1144 3063 197 68 417 

759 333 1303 54 11 116 

826 524 1160 76 34 145 

743 389 1176 38 11 76 

972 599 1430 76 31 135 

1520 657 2629 78 37 128 

810 333 1442 41 17 72 

1241 l~~<:,itt ~-.:(:;,\( 58 1·.~??i-;'\ ~ti:':<i(". 

1468 I~';;;;; ~-,,···-: 171 . .;. '.' ' ~ ...... ·,: 
1068 l~t),'i .~.\ .. 67 l• ... ;";'i ~~_;:;:;> . 
1067 641 1575 70 41 105 

952 565 1421 43 32 56 

613 547 689 53 28 85 
;.·:\i!,0'•}1'.' u;; .. ;: ' :.;<c'y ,/ .,,. ,>>: 

571 428 731 57 48 67 

720 518 946 211 58 421 

485 319 677 29 10 53 

850 513 1254 104 16 229 

530 408 672 39 7 83 

424 195 715 73 11 161 

632 322 1015 309 90 609 

355 187 560 13 4 26 
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Table 13 

90% Confidence Limit Total Nitrogen and Total Phosphorus Loads at Station 8-Peters Canyon Channel at Barranca 

Vear Wet Season 

Loads (1,000 lbs)" 

Dry Season 

Total Phosphorus"" Total Phosphorus"" 
90%10 90%hi 

77 - 78 

78- 79 

79-80 

80-81 

81 - 82 

82- 83 

83-84 

84-85 

85-86 

86-87 

87-88 

88-89 

89-90 

90-91 

91 -92 144 125 165 37 11 158 115 68 171 2 

92-93 252 148 375 17 12 129 141 62 241 2 

93-94 85 32 153 21 2 36 90 43 148 5 

94-95 148 94 211 6 10 28 141 98 190 2 

95-96 140 69 230 8 2 14 152 94 221 3 

96-97 262 110 459 12 5 35 168 126 217 4 

97 -98 161 70 279 23 29 247 262 186 348 4 

98-99 141 59 244 20 4 21 214 141 298 3 

Ke_r 
·· Nutrient Data not Available 

"'Event Mean Concentration used after 1994 for load calculations for qualified storm events 

*" exp: Expected Value 

"""'90% lo: Lower 90% Confidence Limit 

"""90% hi: .Upper90% Confidence Limit 
..... expected value equal to single data point - confidence limits not computed 

N-43 

90%10 90%hi 

2 

3 

11 

4 

5 

2 7 

2 6 

2 5 

Total Annual 

260 193 336 39 12 160 

392 210 616 19 12 132 

174 75 302 26 3 47 

289 192 402 8 11 31 

292 163 451 11 3 19 

430 236 676 16 8 42 

423 256 627 26 31 252 

356 201 542 23 5 25 
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Table 14 

Comparison of Nutrient Loads at the Three Selected Monitoring Stations 
Loads (1000 lbs) 

Station 11: San Diego Creek@ Culver Station 10: San Diego Creek@ Campus Station 8: Pete,s Canyon Ch. @ Barranca 

Year Wet Season D Total Annual Wet Season Dry Season Total Annual Wet Season Dry Season Total Annual 

TN TP TN TP TN TP TN TP TN TP TN 

1206 161 593 36 1799 

407 40 352 14 759 

452 57 374 19 826 

308 23 435 16 743 

292 61 681 15 972 

633 63 887 15 1520 

320 18 491 23 810 

434 31 807 28 1241 

1115 111 353 60 1468 

452 40 616 27 1068 

255 29 813 41 1067 

399 22 553 21 952 

267 9 

213 19 

91 - 92 82 178 27 109 178 413 54 158 3 571 57 144 37 115 260 39 

92 - 93 69 110 43 112 112 337 205 383 5 720 211 252 17 141 2 392 19 

70 9 45 115 10 254 24 231 4 485 29 85 21 90 5 174 26 

82 37 58 140 38 563 98 287 6 850 104 148 6 141 2 289 8 

94 15 26 1 120 16 331 36 199 3 530 39 140 8 152 3 292 11 

55 21 40 0 95 21 259 69 166 4 424 73 262 12 168 4 430 16 

91 89 190 2 281 91 242 300 390 9 632 309 161 23 262 4 423 26 

69 5 95 164 6 162 9 193 4 355 13 141 20 214 3 356 23 

Key: 
' Nutrient Data not Available 
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Table 15 
Comparison of 1998-99 Estimate Urban Runoff Total Nitrogen Loads with the 

Regional Board Phased TMDLs (in pounds) 

San Diego Creek @ San Diego Creek @ Peters Canyon Channel 
Culver (Station 11) Campus (Station 10) @ Barranca (Station 8) 

Wet Dry Annual Wet Dry Annual Wet Dry 
Season Season Season Season Season Season 

1998-99 
Total Nitrogen 69,000 95,000 164,000 162,000 193,000 355,000 141,000 214,000 
All Sources 

Total Nitrogen 
from Urban - 9,500 - - 19,300 - - 21,400 
Runoff (2002 
proration)* 

2002 TMDL 
Objectives for - 20,785 - - 20,785 - - 20,785 
Urban Runoff 

% Below(-) or 
Above ( +) 2002 -54 - - -7 - - +3 
TMDL 
Objectives 

Total Nitrogen 
for Urban - 10,450 - - 21,230 - - 23,540 
Runoff (2007 
proration)* 

2007 TMDL 
Objectives - 16,628 - - 16,628 - - 16,628 
for Urban 
Runoff 

% Below(-) or 
Above ( +) 2007 - -37 - - +28 - - +42 
TMDL 
Objectives 

Total Nitrogen 
from Urban 26,220 10,450 39,360 61,560 21,230 85,200 53,580 23,540 
Runoff (2012 
proration)* 

2012 TMDL 
Objectives for 55,442 16,628 72,070 55,442 16,628 72,070 55,442 16,628 
Urban Runoff 

% Below(-) or 
Above(+) 2012 -53 -37 -45 + 11 +28 +18 -3 +42 
TMDL 
obiectives 

* Values estimated usmg percent of urban runoffTMDL to total TMDL from all sources, as presented in 
Table I. Future focused studies will refine these estimates . 
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Annual 

356,000 

-

-

-

-

-

85,440 

72,070 

+19 
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6. Recommended BMP Programs 

This section of the report includes a general investigation and discussion of appropriate 
nutrient control BMPs, which may be applicable to the urban environment within the San 
Diego Creek Watershed. An estimate of current urban runoff nutrient loads within the 
watershed and comparisons with the TMDL limits were presented in Section 5. The 
following presents a very brief overview of the results presented in Section 5 followed by 
a general discussion of suggestions for future efforts and recommended BMPs. 

The current ( 1998-99) estimated urban runoff nutrient loads at the three selected 
monitoring stations are below the year 2002 TMDL limits established for the Newport 
Bay Watershed/San Diego Creek (Reach 1), except for the dry season nitrogen load in 
Peters Canyon Channel at Barranca (Station 8) which is slightly (less than 3 percent) 
above the TMDL limit (see Section 5). In the year 2007, the current urban runoff 
nitrogen loads would be below objectives except for dry season total nitrogen loads at 
San Diego Creek at Campus (Station 10) and Peters Canyon Channel at Barranca (Station 
8). By 2012, the current estimated nitrogen loads at San Diego Creek at Culver (Station 
11) would be below the TMDL objectives. However, all computed loads in San Diego 
Creek at Campus (Station 10) and the dry season, and annual loads in Peters Canyon 
Channel at Barranca (Station 8) would be ~hove the 2012 limits. Also, the computed 
1998-99 phosphorous loads are all below the phased TMDL limits. 

As mentioned in Section 5, the urban nutrient loads presented in this report were 
estimated due to lack of urban runoff nutrient data in this watershed. Thus, the main 
recommendation presented in this section is to supplement future monitoring efforts with 
specific source monitoring studies to better quantify nutrient loads from various sources 
including urban runoff. Special studies are recommended to be designed and 
implemented to identify and compare nutrient loads from urban runoff and other sources 
within the watershed (see Section 6.2.1). With more precise determination of urban 
runoff nutrient loads, a better evaluation of the TMDL criteria could be made. At that 
time, a detail of specific BMPs targeted to achieve the phased TMDL limits and a plan 
for their implementation could be presented. In addition, it is recommended that pilot 
studies be conducted to test effectiveness of special BMPs in reducing nutrient loads 
from urban sources ( see Section 6.2;2). Upon completion of these focused studies, if it is 
found that special BMPs are in fact needed for compliance with TMDLs and the results 
of the pilot studies indicate that these BMPs are effective in achieving the targeted go las, 
the proposed BMPs shall be implemented throughout the watershed. At that time, the 
County in conjunction with the watershed cities shall evaluate these BMPs and provide a 
plan and schedule for their implementation. Examples may include making 
recommendations for special BMPs implemented as part of new development and/or 
redevelopment projects, new BMPs which may be incorporated by cities in addition to 
their current programs (see Section 4), and possible retrofit opportunities within the 
watershed which may be available as part of cooperative projects with entities such as the 
U.S. Army Corps of Engineers . 
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Since the current estimated loads are all below or very near the 2002 TMDL objectives, it 
can be assumed that the existing controls and BMPs are beginning to be effective in 
controlling nutrient loads in the watershed. For this reason, the main BMPs recommended 
in this report include continuations of the successful programs in place in the watershed. 
Many of the existing BMPs are non-structural measures that have been implemented in 
the past 5-10 years (See Section 4 ). With non-structural controls it typically takes over 5-
10 years to observe any improvements. It is anticipated that with further implementation 
of the existing controls, additional nutrient reduction will be achieved. It is reasonable to 
assume that, with minor program revisions, complete compliance will be achieved by 
years 2007 and 2012. 

A detailed review of relevant BMPs used nationwide was provided in the Newport Bay 
Urban Nutrient TMDL Technical report (7). The evaluation included both structural and 
non-structural BMPs. Information such as BMP description, limitations, benefits, 
pollutant removal efficiency (based on actual monitoring data), capital costs, and O&M 
costs were presented. The detailed information provided was intended to familiarize the 
reader with current nationwide practices as well as pilot studies being conducted in 
evaluating Best Management Practices (BMPs). This level of assessment was necessary 
before recommendation for future improvements could be made. 

The work under this task includes a further evaluation of the BMPs with respect to the 
objectives of the TMDL compliance program and making recommendation for applicable 
BMPs. The criteria used in selection of the BMPs recommended in this section included: 
TMDL and percent load reduction objectives, nutrient attenuation and lifecycle costs, as 
well as area requirements for instituting new BMPs. As part of future focused studies 
two structural BMPs are recommended for further investigation. In addition, pilot studies 
are proposed to investigate urban nutrient load contributions. The investigation provided 
here includes general recommendations for the future BMP programs as well as an 
implementation workplan and schedule. A brief discussion from similar and applicable 
municipal programs is also included. 

6.1 Effective Nutrient Control BMPs 

This section provides a general overview of effective nutrient control BMPs, which may 
prove to be effective in ensuring compliance with the nutrient TMDL objectives in the 
Newport Bay/San Diego Creek Watershed. The recommendations are organized under 
two levels. The first level provides recommendations for continuation of and making 
minor revisions to the existing BMP programs already implemented. The second level 
includes recommendations for new BMP programs, which if implemented in addition to 
the first group of BMPs, may aid in meeting the nutrient control objectives of this 
program more rapidly. 

6.1.1 Level One Recommendations 

This first group includes recommendations for continuation of the effective stormwater 
• control programs already established and implemented. The existing control measures 
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were discussed in Section 4. Many of these programs have proved to be effective in 
reducing nutrient loads in the Newport Bay/San Diego Creek Watershed as well as 
similar locations in the nation. The general decreasing nutrient trends observed in the 
watershed (Section 5.3) may be indicative of the success of the existing BMP programs. 
Extensive resources have already been spent on development of these successful 
programs. The following is a list of suggestions that may be further evaluated and 
incorporated: 

a. Documentation of all ongoing BMP activities. This shall include 
documentation and record keeping of all field logs and implemented Water 
Quality Management Plans (WQMPs) for new development and re
development projects as well as creation of summary activity sheets available 
for review. This information could be summarized and made available to all 
copermittees on a web page. 

b. Development of standard maintenance procedures and field logs to ensure 
BMPs are properly maintained and BMP effectiveness is enhanced. 

c. Use of uniform methods and equipment throughout the Watershed. 
d. Further employee and contractor training. 
e. Documentation of all maintenance activities. 
f. Continuation and enhancement of existing public education programs to 

include nutrient control. 
g. Implementation of the Regional Monitoring Program (RMP). This includes 

detailed monitoring activities to assess nutrient sources and dynamics. The 
RMP is composed of routine and special monitoring activities. Routine 
monitoring stations (including the San Diego Creek and Peters Canyon 
monitoring stations) were selected based on: ( 1) historical location of 
monitoring stations maintained by the County of Orange, (2) analysis of the 
current NPDES monitoring program and the proposed revisions to such 
program, (3) data used to develop the nutrient TMDL, and (4) areas of 
information that were missing in the development of the TMDL. Nutrient 
sampling at these stations is extensive (weekly and bi-monthly). Special 
monitoring includes further intensive studies within the watershed that would 
provide information to update and revise the nutrient TMDL, if necessary. 
These studies range from short duration, focused investigations into the 
nutrient loading from open space in the watershed to longer, more complex 
investigations, such as nutrient concentrations in bay and creek sediments and 
shallow groundwater loading to the creek system. The Peters Canyon 
Channel/San Diego Creek Nutrient Study (3) and Costa Mesa Channel 
focused study ( discussed in Section 6.2.1.) are examples of these 
investigations. Future nutrient sampling efforts shall have a special focus on 
low flow monitoring. Testing at upstream and downstream locations of BMPs 
will aid in evaluating BMP effectiveness. 

h. Review and incorporation of all information and nutrient data collected as part 
of compliance with the Regional Board Waste Discharge requirements 
(WDR) for nursery operations and agricultural activities into the program . 
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1. 

J. 

k. 

Implementation of San Diego Creek Watershed Enhancement Plan (See 
Section 4). 
Review and incorporation of all related studies by others such as the proposed 
Regional Board investigations into the unknown sources of nutrients in the 
Newport Bay watershed. 
Coordination with other water conservation and treatment activities, which 
may have a direct and/or indirect impact on the nutrient loads in the 
watershed. 

1. Development of standard contract agreements for uniform cleanup and 
maintenance work throughout the watershed. 

m. Development of watershed management/BMP implementation priorities. 
n. Non-structural changes and scheduling changes for cleanup activities such as 

street sweeping and catch basin cleaning (prioritized to clean areas of heaviest 
pollutant loading). 

o. Inclusion of a benefit-cost analysis to evaluate program effectiveness. 
p. Review and revision of the program on an annual basis. 

6.1.2 Level Two Recommendations 

The second group of recommendations, focuses on additional BMPs, which if 
implemented properly will be further effective in removal of nutrient loads and may aid 
in meeting the nutrient control objectives of this program more rapidly. However, these 
BMPs generally require substantial resources and commitments. The following is an 
outline of these recommendations: 

a. Collaborate with other counties and the State in development of a new State of 
California Best Management Practices Handbook. This handbook which 
could be used throughout the watershed may include details of routine and 
special BMPs. Structural and non-structural measures would be addressed. 
Examples of structural measures, which target control of nutrient runoff may 
include infiltration basins/ponds, use of natural drainageways, porous and 
concrete grid pavements, grass and bio-swales, french drains, berms, and drain 
inlet devices as well as increasing the percentage of permeable surfaces. The 
use of porous materials for or near walkways, driveways, parking lots and 
other paved surfaces will increase the amount of runoff that seeps into the 
ground, rather than being carried into storm drains. Other common practices, 
which will reduce urban runoff and thereby may help reduce nutrient loads, 
include diverting and reusing stormwater from areas where it can't seep into 
the ground. The use of sediment traps to intercept runoff from drainage areas 
and holding or slowly releasing flows so the sediments caught in the trap can 
be removed, may also prove to be effective. 

b. Implementation of regional water quality control BMPs such as new 
constructed wetlands, rehabilitation programs, extended detention basins, and 
water quality basins. These BMPs may be incorporated as part of watershed 
planning efforts . 
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6.2 

c. Establishment of a landscape irrigation and runoff control plan for uniform 
use throughout the Watershed. 

d. Implementation of a more focused fertilizer management program with strict 
provisions for fertilizer application throughout the watershed. 

e. Establishment of requirements for monitoring of runoff generated from major 
development and industrial activities. 

f. In order to reduce nutrient load contribution from vegetated buffers 
surrounding parking lots, runoff generated from them should be controlled. 
Options may include using green strip filters and porous pavement to capture 
and percolate runoff where possible. Parking lot pollution can also be reduced 
by diverting runoff to permeable areas and by paving the lot with permeable 
materials or in permeable configurations. 

Recommended Pilot Studies 

This section provides a brief overview of the types of pilot studies that may be initiated to 
better understand stormwater nutrient load contributions from urban sources and their 
behavior/dynamics in the San Diego Creek/Newport Bay Watershed. To gain further 
knowledge of BMP effectiveness in control of nutrient loads, two promising structural 
BMPs, are recommended for further investigation. Finally, supplemental micro-level 
watershed studies could be conducted in order to characterize specific and major sources 
of loads within targeted watershed studies. The following is a brief description of these 
pilot studies . 

6.2.1 Future Potential Sites/or Conducting Nutrient Load Source Identification 

To evaluate compliance with the urban nutrient load allocation and to evaluate 
effectiveness of control actions, it is necessary to develop an assessment approach that 
can address the diversity of potential nutrient sources within an urban environment. This 

. involves characterizing nutrient loading from different land-use patterns and generating 
information that can be applied across the watershed based on what is determined at 
specific locations. In the year 1999, a similar effort was initiated by PFRD on a typical 
urban area within the Costa Mesa Channel watershed. This watershed covers 972 acres. 
The land-uses represented in the Costa Mesa Channel watershed investigation are: 

Commercial 
Low density Residential 
Medium-High Density Residential 
Open space/Recreational 
Public/Institutional 
Vacant 
Waterway/Floodway 

95 acres 
701 acres 
98 acres 
29 acres 
2 acres 
44 acres 
3 acres 

A preliminary analysis of nutrient loads from the Costa Mesa Channel Watershed was 
made for the 1998-99' Dry season and 1999-00 wet season. The preliminary results 
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indicated a total nitrogen and total phosphorous load of 1, 100 pounds and 400 pounds for 
the dry season, and a total nitrogen and total phosphorous load of 3,200 pounds and 800 
pounds for the wet season, respectively. For this period, the nitrate concentrations at the 
Costa Mesa Channel Watershed were much lower than the nitrate concentration at the 
three selected monitoring stations. Table 16 provides a summary of the nutrient loads for 
the Costa Mesa Channel Watershed. 

It should be noted that the loads presented on Table 16 were computed using data from 
one season only. However, the nutrient monitoring effort in the Costa Mesa Channel is 
going to be continued in the future years. With further nutrient data, the loads presented 
above may be better refined. 

A key characteristic of this site is that it generates nutrients that can be attributed to urban 
runoff, not other sources. Specifically, surface water from this site does not receive water 
from groundwater sources. Hence, nutrient loading from this area can be defined from 
stormwater sources including atmospheric deposition. Atmospheric deposition will be 
measured by establishing a bulk and wet precipitation sampling station. This will allow 
for the accounting of dry and wet nutrient deposition. Uncontrollable atmospheric 
nutrient loading will be calculated using these data. The nutrient loading from 
stormwater runoff can then be adjusted to represent land-use sources for the watershed. 
The nutrient loading data may be applied to other areas within the watershed to define the 
surface water nutrient loading generated from urban sources . 

In addition to the Costa Mesa Channel Study, two representative sampling stations with 
similar tributary areas, but different land use covers ( one with uniform urban land use and 
the other with mixed land use), are proposed to be implemented to evaluate and compare 
nutrient load contributions. The tributary watersheds to these sampling stations should be 
relatively small. Nutrient loading data for the standard watersheds may be used in the 
evaluation of nitrogen and phosphorus load allocations for urban runoff. Nutrient loading 
rates for the land-uses may be determined by monitoring runoff during storm and non
storm events. The goal will be to define nutrient loads generated from low flow samples 
as well as from different storm events. Additionally, this investigation will provide an 
insight into the relationship between nitrogen and phosphorus generation and sediment 
loading. This information may be used to identify, select, and implement appropriate 
controls and best management practices. Upon implementation of control technologies 
and activities, nutrient-loading rates can be re-calibrated to reflect the real impact of 
BMPs. This data will represent real-time reflections of current management practices. 

In addition, Irvine Ranch Water District is currently conducting an evapotranspiration 
controller study, which focuses on landscaped areas. This investigation includes an 
analysis of BMPs for efficient control of landscaped irrigation. Preliminary results from 
this study indicate that water conservation efforts have proven to be very effective in 
reduction of nutrient loads. Future work shall include an evaluation of information from 
this investigation for comparison with results of the proposed pilot studies . 
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Exp_E!cted Value .... 
90% Low Confidence 

90% Hi h Confidence 

Expected Value 
90% Low Confidence 

90% Hi h Confidence 

Notes: 

Table 16 
Summary of Nutrient Loads for Costa Mesa Channel Watershed 

Volume 
(L *1 oi:, 

213,112 
213,112 

213,112 

Volume 
(L•10i:, 

581.788 

581 l.8~ 
581.788 

98-99 DRY SEASON 
E~pected Value (mg/L) 

N03 NH3 as N TKN P04 

1.8 

0.3 
4.1 

0.9 1.9 

0.1 0.4 

2.0 3.9 

2.5 

1.5 

3.7 

N03 

0.9 

0.1 
1.9 

99-2000 WET SEASON 

Expected Value (mg/L) 
N03 

3.2 
0.7 

NH3 

••• •=,,,o.syvvvv, 

0.4 
0.1 

1.0 6.9 

TKN P04 

1.8 2.0 
0.7 1.1 

, •v, ,v•~-v·- ,, . .,.,_, 

3.2 3.1 

N03 

4.2 
0.9 .. 

8.8 

Loads (1000 lbs) 
N03 as N NH3 as N TKN TN 

0.2 

0.0 
0.4 

0.4 0.9 1.1 

0.0 0.2 0.2 

0.9 1.8 2.3 

Loads (1000 lbs) 
N03 as N NH3 as N · TKN TN 

0.9 0.5 2.3 3.2 
0.2 0.1 0.9 1.1 

2.0 1.2 4.1 6.0 

No data points were excluded for storm flows in this analysis 

P04 

1.2 

0.7 
1.7 

P04 

2.5 
1.4 

3.9 

Flow volumes are estimated based on rainfall data from Costa Mesa precipitation gage (#219) 

N-52 

P04 as P 

0.4 
0.2 

0.6 

P04 as P 

0.8 
0.4 
1.3 
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6.2.2 Structural BMP Testing 

Pilot studies may be performed to evaluate nutrient loads associated with urban runoff 
and to assess various BMPs currently implemented inthe watershed. Los Angeles 
County is currently conducting a Critical Source/BMP study. The investigations in the 
Newport Bay/San Diego Creek Watershed should follow, as closely as possible, the same 
protocols that LA County has established. The following are the BMPs that the 
copermittees currently plan to examine: 

• Motor fuel concrete dispensing area interruptible drainages 

• Trash container/dumpster areas 

• Street sweeping efficiencies 

• Inlet trash racks 

In addition to the above studies, two existing and promising structural BMPs within the 
watershed may be tested in order to comprehend the potential nutrient removal 
capabilities that may be available and may aid in achieving the TMDL goals. The two 
BMPs proposed for this focused study include: 1) an extended detention basin, and 2) a 
grass (natural) swale system. These BMPs should be located at the downstream outfall of 
mostly urban tributary areas. Sampling shall include continuous composite effluent and 
influent sampling of at least five representative storms in the wet seasons of the years 
2001-2002 through 2003-2004. Samples should be tested for nutrient compounds as well 
as other indicators such as dissolved oxygen and temperature. Stormwater samples shall 
be supplemented with complete flow data. 

The BMP study should include selection of appropriate monitoring designs/protocols, as 
well as implementation, and monitoring activities upstream and downstream of the BMPs 
to evaluate their efficiencies for nutrient removal within the Newport Bay watershed. 
The selected structural BMPs will be evaluated by testing influent and effluent composite 
samples during representative storm events. Finally, event mean concentrations will be 
conyerted into loads and statistical procedure will be applied to compute expected 
nutrient loads, confidence limits, and removal efficiencies. 

6.2.3 Micro-Level Source Identification Proposal 

The purpose of the micro-level source identification study is to characterize specific and 
major sources of nutrient loads within the urban areas of the watershed. This analysis 
will provide insight into pollutant loads from specific urban uses/sources. Land uses and 
sources with the highest suspected contribution to nutrient pollutant loads such as 
landscaped and fertilized areas should be the main focus of the micro-level investigation. 
This analysis may comprise of a simple comparison of homogenous sub watersheds with 
similar hydrologic regimes but differing land uses. For better control, small watersheds 
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with one predominant land use may be selected. It is suggested that the subwatersheds 
under investigation should have similar sizes and shapes. It is also important that the 
subwatersheds under investigation should not have implemented any pollution prevention 
controls in order to characterize the true contributing loads with out the influence of any 
controls. 

The micro-level source identification study proposed here includes a comparative study 
to investigate nutrient load contributions from a predominantly impervious cover with no 
landscaped area such as a parking lot or an industrial area to an area with mostly pervious 
and landscaped cover (preferably fertilized). For the purposes of comparison it is 
important that the two subwatersheds be similar and homogenous in all aspects except for 
the land use coverage. 

This comparative study will include design and implementation of monitoring stations at 
the points of outfall from these subwatersheds. The monitoring stations will be 
comprised of automatic stormwater samplers equipped with rain and flow gauge 
monitors. The micro-level investigation will include site selection, design, hydrologic 
and hydraulic investigation and design (if needed), equipment installation, calibration and 
testing, monitoring, data collection and analysis. The micro-level evaluation is 
suggested to be initiated in the 2001-2002 period and to include low flow sampling as 
well as storm sampling in the wet and dry seasons. Sampling should include flow 
composite samples from at least five complete representative storms in the wet season 
and on a monthly basis (24-hour composites) throughout the year. Analysis should 
include conversion of data into pollutant loads and statistical testing to hypothesize the 
differences between the two monitoring stations with different land uses. 

7. Implementation Plan and Schedule 

Table 17 provides an outline of specific tasks and work schedule involved in meeting the 
nutrient target TMDLs. Upon completion of future studies recommended in Section 6 
and a better definition of urban nutrient loads, the proposed plan and schedule may be 
further modified to better address the TMDL objectives . 
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Table 17 
Nutrient TMDL Compliance-

Newport Bay/San Diego Creek Watershed Workplan Schedule 

Table 17 
Nutri~~ TMDL Compliance - Newport B~y/San Di~10 Creek Watenhed 
Worlq,lan Schedule 

f,... 10/UIO 7/1,111 ·7/Ul2 .7n/U3 7/1/IM 7/1/05 7/1/0'5 7/1,117 7/1/08 7/1/119 711/10 ·111111 
To 7/3lmD 91311mD 6/30/016llMl2'5/3Ml3.6/30/046/30/05'6/30Al6 6f.l0,1l7 6l.1ll,1J8 6/301119 6/3Dn0 6/30/11 6/30n 

Workplan Tasks 

I. Submit Nutrient TMDL 
echnical Report to the Regional Board 

2. Reginal Boar.d Approval ofTeclmieal .. 
eport and Workplan 

5. Compare Nutrient.Lo.•.ds with 
L. Objectives to A.sure Compliance 

6. Document BMP/Maintenance activities . . . ....... . 

Develop Stan.dard BMP Pro.cedure.s 
and Field Logs 

8. Establish Monitoring Requirements for 
Development Projects and Industrial Dischargers 

9. Develop Stan.dard Contract Agreements 

10. Provide. Bene6t-Cost.Ana!Ysis for 
Evaluating Existing fl!~ l'rograms . 

11. Provide Pilot Study Outline for Testing . 
WO Existing Strucutral BMP, 

12. Develop Specific DesiBn and Monitoring 
!ans for Testing Inlluent and Eflluenl Samples 

from the Two Sttucural BMPs using 
Automated Samplers 

J3. Flow'.weighted Composite Samplin& from 5 
Storms at Two Existing Strucural BMPs 

14. Summarize Results ofBMP Testing 
Including Loading and EllicieDC1es 

15. Pr.ovide Pilot Study Outline for Conducting 
utrient Sow-ce Identification 

16. Develop Specific DesiBn and Monitoring 
Plans for Conducting Nutrieni Source 
Load Pilot Studies 

17. Ptlot Study Including Low Flow and 
Stormllow Sampbng from 5 Individual Events 

18. Sumanniu: Results of Source Identification 
omtoring Study Including Computed Loads 

19. Summarize Results from Costa Mesa <::!,annel . 
Study Including Computed Loads 

20. Provide Micro-level Sourtc Idenlmtlllion 
Study Outline 

2 J. Develop Specific DesiBn & Monitoring Plans 
for Conducting Micro-level Source Study 
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TRANSPORTATION 
AND HANDLING 

· A maximum of 15 gallons or 125 pounds 
may be transported per vehicle, per 
trip (Department of Transportation 
regulation). 

· Materials should be in original con
tainers (except motor oil, fuels and 
antifreeze). 

· All containers must have lids, be 
sturdy, non-leaking, and protected 
from breakage. 

· Do not combine types of waste. 

• Do not mix oil-base paint with latex 
paint. 

· Dry out empty paint cans and discard 
in regular trash. 

• If you wish to have a container re
turned (i.e. oil containers and boxes/ 
crates used to transport materials), 
please notify the attendant in ad
vance. Some containers may not be 
returnable. 

hr 

VISIT THE 
STOP & SWAPI 

, A unique and FREE program 
that allows you to drop off 

household, yard, and car care 
products you no longer need 
and pick up others you can use. 

Currently available at the 
Anaheim and Irvine loca
tions only. (Tuesday through 

Saturday, 9 a.m. to 1 p.m.) 

FOR MORE INFORMATION ABOUT 
THE HOUSEHOLD HAZARDOUS 

WASTE COLLECTION PROGRAM AND 
THE STOP & SWAP CALL: 

(TJ.4) SM-6752 

Or see our webiste: www.oc.ca.gov/iwmd 

~ Orange County Recycles( 

Printed on r led paper. 

• 

Integrated Waste 
. Management Department 

. 

/ '-. ./\/I ··;· \ \ .f, ., ,. ·,/ 
··-.-.. e. ,_-··_·. 
··j6" ~6~·.:., -/ e~e.~,~ 

: I . 'J. ':.. ' _\ 
: I- J' /' ;·,.,r··..;.' --~ •-' \ '.;.. 

DISPOSAL OF 
HOUSEHOLD 

HAZARDOUS WASTE 

Household Hazardous Waste 
Collection Prog9n 
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DID YOU KNOW? 

Most home, car, and yard cu, l, 
products can't be thrown in the 
trash? 

Paint, used motor oil, and most 
cleaning products are considered 
to be "hazardous waste"? 

· If these products are put in the 
landfill they can contaminate our 
groundwater? 

50 WHAT CAN YOU DO? 

EASY AS 1-2-31 

f~ Pack unwanted home, yard, 
and car care products in your 

car. 

Drive to the Household Haz
ardous Waste Center closest 
to you. 

Sit in your car and fill out a 
simple form while an atten
dant removes the unwanted 
products. 

AND AWAY YOU GOJ 

I 

r--····· .. · .,. 
I. LOCATIONS 

i i Ut;;uuy Hu·~i, . ..JOturday 
! ' ,. , I. 

t:.AI..L~1t j.,. 1,llilyJuy~undmajor 

holiciny-::· Tr.J.:..pendence, Thanksgiving, 

Christmas and New Years Days) 

.... -.....,...-----------.. 
· Automotive products 

(antifreeze, motor oil, fluids) 
• Batteries (home and car) 
· Cosmetics 
• Herbicides 
· Hobby supplies 

Household cleaners 

· Fuels 
· Medicines 
· Paints (latex and oil) 

Paint products 
· Personal care products 
· Pesticides 
· Polishes and waxes 
· Pool and spa chemicals 

Propane tanks from barbecues ' 

· Unused road flares 
· Wood preservatives 

WASTE NOT Acc:a> I ED 

Ammunition Asbestos 
. Biological Business-generated 
Explosives Radioactive 

Compressed gas cylinders 

* See reverse for Stop &.ap info! 
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· .. TAl<E°' 
.'. . 

ME 
.. a 

. Waste·Managcmcnt will discard 

. your old trasl, ·can(s). Place this 
: · sticker on yo\\r trash can to be 

discarded and pl~ce at the curb on 
. ,. : your trash collection day. 
' ..... ~. . 

• 
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LARGE BIN SERVI.CE 
Ftlr largl' ho11sdiolcl and ranl prnjccls, spl'cial bin rcnlal service is 
a\'ailahle. Please call thl' \Vaste l\.lanagnnenl Cuslrnncr Service Center 
at (tJ4lJ) (1·f2-l 191 or (714) 558-7761 for rales and i11frmnatio11. 

BULKY ITEl\11 PICKUP 
Ead1 housdwld is ..:111 ii led 10 I wo free h11l ky item pickups each year. \Ve 
will collccl up to four large ii ems or 20 plas1ic bags or refuse per pickup 
(hags nut In exceed 50 pounds). Bulky ilcms incluclc large, hard-to-handle 
ilcms such as f11rni111rc, m.~jor appliances, and olhcr household ilcms that 
re qui re I wo incli\'iduals 1 o mm•e. To schcdu lc your rrec bulky item pickup, 
please call the Waslc l\fanagcmc111 Cus1m11cr Service Center at (1H9) 642-1.1.91 
or(7 H) 558-7761. 

HOUSEHOLD HAZARDOUS WASTE 

The (011111 y or Orange opera I cs regional household hazardous was le col
lcc1 ion ccnlcrs for homeowners to lake and dispose or their paint, oil, 
pcs1icidcs, cleaners, solvc111s. clc. The 1wo ccn1ers for South Count)' 
rcsidcnls arc San.Juan Capis1rarw and Irvine. For more information, call 
the Cmmt)''s lnl"orrnalion I lo1li11c at (71 ·I) 834-6752. 

- -

CHRISTMAS TREE RECYCLING 
\\le will collect a11d recycle Chris1mas trees for 1hc first. two weeks 
followi11g Chris1111as. Trees musl he placed at 1he curb no later than 
Friday, January 7, 2000. Trees longer than six fret musl be cut in 
half. Please re1111),·e all linscl, metal ornaments and metal s1ands 
rrom trees. Flocked I recs will be collcctccl hut 1101 recycled. 

HOLIDAY SCHEDULE . 
\\lastc Collcc1.ion docs not occur 011 the following holidays: 

New Year's Day Memorial Day 
0 llh of July Labor Day 
Thanksgi\'ing Day Chrislmas Day 

When any ul" 1.hcsc holidays is observed 011 a weekday, collect.ions for 
the remainder or 1hc week arc delayed one day. 

W Printed on recycled paper 

WASTE MANAGEMENT 
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• GREEN WASTE. ITS NEW! 

The expanded recycling program also includes a new "Green Waste"' 
service. Green waste is commonly referred to as yard trimmings, and 
includes the following: 

• Grass/Leaves • Garden Trimmings 
• I ree Branches • Green Plancs/\Veeds 
• Wood Chips • Sawdust/Small Pieces of \Vood 

How does it work? lf you generate green waste, place the enclosed 
"Green \Vaste" stickers on vour old trash can(st Please remember 
that green waste cans cann~t exceed 35-gallons or weigh more than 
50 pounds. 

Green waste can be put out for collection every week. Plastic is a major 
contaminant. of green ·waste. Do not place green waste in plastic bags. 
All of your gree-n waste should be loose in the cans. Tree branches may 
be tied in 4-foot long bundles and placed next to your green waste cans. 

*Note: The County of Orange and Waste Management of Orange 
County have identified some areas outside the designated green waste 
collection areas. If you did not receive "Green \Vaste" stickers, you are 
located outside the "Green Waste" service areas and you may place 
green ·waste in your trash cart. 

D D 

REMINDER: Please place all items in the carts or cans. 
Can lids must close to prevent spillage. 
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/Jl'e11· lfrsiclrnt: 

\\ldrn111r lo 1111.· Co11111y •f On111gd; 11c111 1.:xpmidn/ rn:yd;11~ pm,i::rm11. Thr 
Co1111ty •1 Ora11J!,c. 1il1c: oil ritics 1111e/ rn1rnlin i11 Cal\(orni11. is rc,111irnl l,y 
ste1lc lei\\' 111 rrcl11n.· f/,r 11·c1s1r ii srncls lo lmrc(fills 1,y 50 pcrcrnl /,y the yc,,r 
2000. \Ve 11ccil yo111· help to crrc11111plish this goal. 

Today \\'<1slc M1111c1gc111c11r i.~ /1rgi1111i11g ils 11cw progrm11 l1y 11111/d11g ii 111<Jrc 

n1111•i:11ic111 for yo11 10 ,-cryclc. \Ve 11n: doi11g I his i11 three \w1ys: 

• f'mvicli11g yo11 with <I 11cw wrl ilwl. you will us,· for your trnsli 
• l11crrnsi11.~ rnycli11g scr\'iff Jm111 l'Vfl)' other wn:11 lo cvc,y wccll 
• lfr.~i111ii11g II new grcrn wc1slc (ycml tri111111i11gs) recycling prngrw11 for 

those cusl<JIIICTS wlro gc11cratc sig11!firn111 c111<111lilics if grce11 w,1s1c 

Ucsl of"" tlu:rc is 110 i11cH~flsc iu rnrcs. 

\\'c ,,re excited 11/,11111 till' r·x11rn11/nl rnydi11g prngn1111 mul tll'I' co11Ji1lc11t ( lr11l 
yo11 will Ji11cl ,t,c l'rngr,1111 l'IIS.}' lo HSI' 111111 co11vc11ic111 .for your lwuselwlcl. 
Pln1sr t11/1c 11.Ji·w mi1111/c.,; to n-virw (/,c i11Jornw1io11 <1lm11l Ilic 11cw prngrnm 
\\'C lwvc i11cl111lcd i11 your Stortcr r<it. If you lww: w,y tpll:stions, pk<1sc rnll 
lhc \V11slc J\lw1<1grn1nll C11s10111cr Service Crntcr ,,1 (949) 642- I I 9./ or 
(7 1-f) 558- 7761. 

T/rn11/1 _)'011 fpr yo11r help ill l1SS/.,1i11,~ Ilic C1111111y ,u· Onr11.t:C ill rC£1cl1i11g its 
rccycli11g gocils. 

Si11ccrd v, 

figfl 
lJivisim1 P1"Csitlc111 

-
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. ···--··-···-····-------

-~R&R would like to advise the residence of Rossmoor that we acknowledge the following 
9iolidays: 

New Years Day 
Memorial Day 

41hof JuJy 
Labor Day 

Thanksgiving 
Christmas 

If one of these Holidays falls during the week (Monday-Friday). your pick-up will be 
delayed one day. If these Holidays fall on the week end (Saturday or Sunday) your pick up 
day wilJ not be changed. 

Rossmoor Clean-up 
CR&R will have our annual bulky item clean-up on October 23, 1999 al 

Rossmoor Park on Pemberton St. The clean-up program will give you the opportunity to 
dispose of unwanted bu]ky items. Please put all items inside the dumpsters. Do not place 

· items on the ground outside the trash boxes. 

Saturday October 23iw 8:00 AM to 2:00 Pl\tl 

Proof of residence in the Community of Rossmoor must be provided 
No hnardous wosie: b:utcrici. po,111. poii,1 1hinncrs. 1irc~ or 011 

0013513



• 
M.JBJI BJEl>OJf;!Jaeg egHJJfga was a two year dream of the 
Environmental Education Team (made up of community members 
from Huntington Beach, Fountain Valley, and Rainbow Disposal). 

M.JBJB B3.&S>Otlaeg egHJf'ga is made from about 500 pounds of 
recycled materials, items that were at one time, someone else's 
trash! 

M.).BJI BJgSOJC!JBJeg cgHJffgBJ is constructed from: 
• Recycled aluminum 
• Rumber (a recycled tire and recycled plastic composite) 
• Recycled melamine 
• Particle board (made from recycled wood product) 
• Recycled Polyethylene Terephthalate 

(a plastic from which soda bottles are made) 
• Recycled tin, and 
• Recycled, expanded polyvinyl chloride. 
• The featured garbage can holds more than 100 cubic feet of 

trash. 

~JBJE! BJEl>Ofl),;tCg egHJf'ga artist/designer is Rob Hardin, 
,owner/operator of Innovative Design, 17401 Nichols Street, 
Suite K, Huntington Beach, CA 92647. · 

The recycled promotional items inside the "garbage can" were 
generously donated by Adapt Consulting - The Environmental 
Resource Experts, 13618 Lemay Street, Van Nuys, CA 91401 

MJJ!I BJE~Of;!JB{Cg cg11J1rgs1 was made possible by a grant from 
the California Department of Conservation, Division of Recycling. 
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P"'--ctc:,, ::i-r P...09.!..117 LAC"zuU..."'i I ~ A.."!gcl~ T'l ... i,,~ 

R.':chel Keefer. 7. above. le~ms about recycling at Rainbow Disposal's "Planet NIRF ... Below, Huntington Seach Brownies take l\Je tour. 
{ .. f(.~ .=:<- ,.,taz - .,C ... ~ :;. m:.~,-•.S- . ...... . 1., ,,.-,,~.,....-=-· ..-.£~ •-·--

:A. - ;:D .. _; ~1/s .. {,-1:a; 't·>=·: 
·..,.; •. ,-;· ··~:: ... ~'i:.-:1:.:..r?:•:.-· ... __ ·J ";_·;i;··. 

scho-ols-\.-:·· 
AreStir~t> ... ·;···· 

. _·.-.-~::-:·. ~-: -. 
Reduce, reuse ·and recycle_ 

Those .u-e the three Rs students 
count:,·wlde a.:e !ear::ung as they 
make their· way through a new 
interactive display at Rainbow 
Disposi! in Huntington Beac:.. · 

"We hope lhct kids walk away 
from this d.isp!ay __ lhinking l.".a, 
they can ma:-Ce a -dii:erence in 
reducing the amount o! trash. 0 

said Ron Shenkman. vice presi · 
dent of thedispcsa.J company. · 
· The company. worked with 
city leaders ir: Huntmgton Beach 
and Fou:uain · Va!ley to .-open 
"Plane, MRF'." sho:t for ~laterial 
Recovery Faci!ity: O_rgani.:e:s 
expect thousands ·or students 
from area distr:cts for tour~ . ._._ 

The display· :s built with 500 
pounds of :ecyc!ed mate:ia!s. ac
cordin;; to its cre1tor, Rob Har
din, a Huntington Bcac:i-b:ised 
a:tist.''.'I wanted to make some· 

-thing that was child-friendly but_ 
could also be_c~joyed by adl!lts," ." 

.' Hill'dm saicL .:· " ,: '. : :·· 

The disp!a:,- i; abo'le the recy- : 
cling center, where ht:r:dreds of 
employees s:!t th:cug:1 garh::ge 
to r~trievc rc-:.:;clab!c tt~ms. 

-J[jLiO V. r.~ :-.:1'1 

' I 
j 
J 
' 
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~~SY 
6 DISPOSAL CO., INC. 

.0. BOX 1026 • HUNTINGTON BEACH, CA 92647-1026 • PH: (714) 847-3581 FAX: (714) 841-4660 

RAINBOW DISPOSAL TOUR APPLICA.TION 

/ 

NAl'VJE /ORGA!'fIZATION: 

ADDRESS: 

CONTACT PERSON: 

PHONE: ( ) _______ _ FA.X: ( ) ______ _ 
ACTIVITIES OR OBJECTIVES OF ORGANIZATION: 

NON PROFIT: YES NO 

DA TES & TIME REQUESTED 
Date: Dav Time: A.M. P.M. 
Date: Day Time: A.M. P.M. 
Date: Day Time: A.M. P.M. 
Date: Dav Time: A.M. P.M. 

\ 

/ APPROXJMATE NUMBER OF PEOPLE TO TOUR THE FACILITY: _______ _ 

"MRF" 
RAINBOW'S MATERIALS RECOVERY FACILITY 

INTERACTIVE EDUCATIONAL DISPLAY 

TOURS ARE CONDUCTED TUESDAY THROUGH THURSDAY 
10:00 A.M. TO 3:00 P.M. 

Tours are approximately one hour 
(Please arrive IO minutes before your tour begins) 

Rainbow is located at: 
17121 Nichols St. 

Huntington Beach, CA 92647 

Your request will be answered within ten (10) days from receipt of this appli.cation 
If you have any questions please call: 

(714) 847-3581 
Sandra Jacobs Ext. 245 

or 
Ron Shenkman Ext. 230 

Thank you for your i_nterest in Rainbow Disposal and the Envir~nment ! r 

PRINTED ON RECYCLED PAPER 6 
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DATE: 
SCHOOL: 

RAINBOW DISPOSAL 
SCHOOL TOUR APPLICATION 

TEACHER/S: ----------

DISTRICT:--------- PHONE: 
FAX NO: 

DATE/S REQUESTED 

Date: __________ Day: _________ Time:, ___ a.m. ___ p.m. 
Grade/s: No. of Students: Adults: ____ _ 
Date: Day: _________ Time:, ___ a.m. ___ p.m. 
Grade/s: No. of Students: Adults: ____ _ 

''PLANET MRF'' 
RAINBOWS MATERIALS RECOVERY FACILITY 

INTERACTIVE EDUCATIONAL DISPLAY 

TOURS ARE CONDUTED TUESDAY, WEDNESDAY & THURSDAY 
FROM 9:30 A.M. TO 3:00 P.M. AND ARE APPROXIMATELY ONE (1) HOUR 

• Schools are limited to one (1} Back to Back tour per month (two classes of 
30 to 34 Students). 

• _Two adults must accompany each class. Each class will be divided into two groups 
• Bus will transport 30 to 34 students per trip (one class), drop off one group - return 

to school, pick up and transport second group - (Turn around time approximately 
one ( 1) hour). When second group arrives for tour - the first group will be picked up 
and transported back to school. The bus will then return for the remaining students. 

• Before Completing Form (if busing) contact your School Transportation Department for 
available dates and times. 

• Tour Requests will be confirmed promptly by FAX or mail. 
• Keep copy as a reminder. We will make every attempt to fulfill your requests. 

LOOKING FORWARD TO YOUR VISIT!!t! 
RAINBOW IS LOCATED AT: 

17121 Nichols St. 
Huntington Beach, Ca 92647 

Sandra Jacobs - Rainbow Disposal 
(714) 847-3581, Ext. 245 

Fax: (714) 841-4660 
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l\VHA\T 
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PUT 

HERE 
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UP 

0 

SHOP WISEl\'r REDUCE W.ASTE ! 
CITY OF FOUNTAIN VALLEY RAINBOW DISPOSAL CITY OF HUNTINGTON BEACH 
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Don 1t be a Household Hazardous 
Waste Generator ... 

You can make a Difference! 

DO YOU HAVE 

• Uud Moi.orOU 
• Old PJlnt 
• Sol',;tr,Ui 

• Pcnlcldos 
• U.~ Auio111011v, 8•11crta 
• How,hoW Ountn1 PrDducu 
• Pool Chtmk,h 

IN YOUR HOH£1 

The Councy of Orange provides a FREE ... 
HOUSEHOLD HAZARDOUS WASTE 

COLLECTION CENTER 
locaced ac: Rainbow Disposal 

f 7 f .2 f Nichols St., Huntington Beach 
Hours: 9:00 A.M. to I :00 P.M. 

Tuesday chru Saturday 
For Hazardous Waste Information 

Call - (714) 814-6752 

- "'{;-

. ...,._ .. .. ..... 

UTHE.RE 
ARE 

e 
UTE 

GOING 
TO 

T~.HOUT 
IT ... 

TJU~E.l\T T~EHE :CS 
NO JVrOHE A. UTA Y? 

l'i:J WASTE 
~J PREVENTION 

TIPS l!l,o,,,..,.......,.... ___________ : .. ,,...-,.~ ... 
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,;:; WASTE 
~J PREVENTION 

TIPS 

STOP TRASH 
BEFORE IT STARTS/ 

Many people believe that 
recycling is the only solution 
to the trash problem. While 
recycling can divert valuable 
materials from the landfill, it 

is only one part of an efficient 
Waste Management Program. 
Controlling waste, conserving 

land:fill space and improving the 
environment requires the "3R's. 

Reduce~ 

n~eu~ 
\(a <:;:7 Racycle 

Lets start with "Reduce'' 

Californians generate 
4.4 million tons of garbage 

each year. This equals 8 lbs. 
per person per day. Let's go one 

step further and think about how to 
reduce waste in the first place by 

going to the source. 

T/./IAIK 8[rOR[ YOl/ TO~!! 
tr YOU'R[ AIOTPR[V[IJTIIJC WAi'T[ 

YOl/;R~ WAi'TIAIC RITOl/RCIT!! 
LOOK ATW/./AT YOl/ 8l/Y 

Al.JD WIIAT VOU T!IROW AWAY! 

FOLLOW THE 
"STOP BUYING TRASH"· 

CHECK LIST!! 

Did you know that packaging tepte.!::ent!: 
go% of all wa!:te? 

• BUY RH!YCLW PRODUCTS WHHIEVER POSSIBLE 
• SELECT PRODUCTS wmr Ml'-IIMAL PACKAc.m.1c 
• BUY IIJ BULK, ECOIJOMY SIZES & COfJCEIJTRATES 
• AVOID DISPOSABLE DIAPi;RS, W.l 

MID PAPER PRODUCTS SUCl-f AS •. • ...,d-~ ;.-:: 
PLATI;£, IJAPKINS & TOWELS '- -. 

• BUY REr:ILLABLE ITEMS SUCH AS Prns & RAZORS 

Make something new from 
something old ''RBu~B // 

'

=:.( ... ..,., 

• REPAIR DURABLE PRODUCTS ::ht· ~ 
• BORROW, RDJT OR SHARE ITEMS .1%: : ..., 

USEDIN~REQUENTLY -~ . 
• USE REUSABLf PRODUCTS SUCl-f AS SPONGES, 

CLOTH TOWEu;:, DISi.1(;5:, urrns1u;:, CLOTH 
NAPKINS, CUPS & RAZORS 

• 
• 

BE A PAPER SA VER 

Give it away, don't 
throw it away "RBcyclB// 

• CLOTIIIAIC 
• TOV.f 
• BOOKS 
• l'IJRAl!Tl/Rf 
• APPL/AIJCIT & MOR[ 

• DONATE BOOKS! TO UBRARl(;5:, ~ 
MAGAZltJ(;5: TO NURSING HOM(;5:, t 

scuoou;:, & rn1rnos fl 
• REUSf PACKAGING MAHRIAL AGAIN -

STYROrnAM P[ANLJTS, BUBBLf WRAP, 
WRAPPING PAPER ETC. rnR 

ZERO WASTE LUNCH,/ti~ 
• NO DISPOSABL(;5:, LISE LlJNCl-f B0Xf;S ... -~-~ 

OR rABRIC BACS & CLOTH NAPKINS ··:;:~/ 11
~ I ------ ~ -./H~!~ ·:· • NO PREPACKAGfD SINGLE 

S~p.ct, · SERVING CONTAINERS rnR 
~--- CHIPS, DRINKS! rRlJIT, ETC. 

• l!Sf TUPPERWARE OR RllBBmMAID TYPE 
DURABLE CONTAINERS. 

• USE RErJLLABLE THERMOS CONTAINERS 

£ 
ENVIRONMENTAL EDUCATION TEAM 

Ea1·th friendly ideas for a brighter future 
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•.. ~ URT:il S.11S. -:, , 

EARTH DAY CELEBRATION -~,"', ~~\~HIB114,. i'"<-
~o.me celebrate Eanh D~y with students and residents from the surroundi~g commu- , ~ "~" ~f:;:'_ ~~~Y, 9~ ;~:. _, 
mt1es. On Saturday. Apnl 22. 2000 from 8:00 a.m. to 12:00 p.m. your c11y together ""' ~\.. '!!rt ,... r 

with SOLAG Disposal. Inc. will be hosting an E:mh Day celebration and Children·s ~>""' ~ 
Invention & Art Fair in the City of Laguna Niguel. 

INVENTION & ART FAIR: 

Bring the entire Family for a fun-filled morning including an Easter Egg Hunt (for children ages 
l-12). members of the local fire department, Environmental Booths. Invention and Art Displays 
by local elementary students. 

Hev Kids: before you throw that object in the trash. Lhink about other things you can do with it? 

C) 

~J 
.'~ Every day hundreds of items are thrown into the trash that could have served a better or more. use-

:' 1 I I ful purpose. Your City is sponsoring an Invention and Art Fair to determine the best way to reuse 
· / / old items. Can you invent something that is used around the house. in the garage or at school? How 

I about designing an art project that can be shared with your friends and family? We want you to be 
1 creative. serious or silly. Your idea could be anything from a floor mat. a napkin holder or thousands 

of other inventive ideas. Most important. we want you to have fun! Each entry in the Invention and 
An Fair will be judged based on innovation, creativity and usefulness. The top three winners from each category 
(Kindergarten - Second, Third - Fourth and Fifth - Si.,xth) will receive an award. All children participating in the 
Inventions & Art Show will receive recognition in the June 2000 Issue of Recycling News. Once your project is com
plete, call Dan Batty at (949) 240-0446 to reserve a spo~ at Earth Day 2000. To receive a free T-shirt, you must RSVP 
no later than Apri I 10, 2000. 

SPECL.i\L GIVE-A-WAY 
To celebrate Earth Day. on Saturday. April 22 from 8:00 a.m. to 12:00 p.rn. Tierra Verde 
Industries, a green waste recycling facility located in San Juan Capistrano has offered ro 
donate compost for use in your yard. Bring a shovel and large container or bag to the sire of the Earth Day Celebration 
in the City of-Laguna Niguel located on Golden Lantern and Camino Los Padres to collect Lhe free compost material. 

TRASH FRIENDLY vVEBSITES 
Each quarter the editor of Recycling News will be reviewing website and e-mail addresses on the internee that may be 
of interest to our readers. The sites examine: ways ro reduce waste, avenues to reuse unwanted materials (such as dona
tions to non-profit organizations), types of recyclable material and instructions for backyard composting. 

SOLAG Disposal - www.solag.com Dana Point - www.ci.dana-point.ca.us 
www.choose2reuse.org - This website will give you Laguna Niguel - www.ci.laguna-niguel.ca.us 
valuable information and on-line resources to help San Juan Capistrano - www.sanjuancapiscrano.org 
in your efforts to re-use everyday items. San Clemente - www.cty.org/san-clemente/ 
ecoboard.cc - Alternative materiaI for decks, County of Orange - www.oc.ca.gov/iwmd/ 
playground equipment. outdoor furniture. www.inkbank.com - Ink canridges 

i . Holiday 
~ollection 

··ch.,.dule 

We will not pick-up on these holidays: 
New Years• Memorial Day• Independence Day• Labor Day• Thanksgiving Day• Christmas Day 

However, trash collection will resume one day later. 
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EARTHY SAYS, 

I. 
I 

The beginning of the millennium is upon us and we need your help. In 
1989 (eleven short years ogo) oil cities in the state of California were 
mandated to divert 50% of their waste stream away from the landfill 
by the end of the year 2000 (Public Resources Code 40000 el. seq,, 

aetter known os AB939). Your city hos one of the most progressive pro
~rams available in the state of California, however ii is more important 

now than_ ever before to stop and look al what items are being placed 
·~ your trash or recycling containers. .. 

Over the post several years the Editors of Recycling News hove been discussing 
the 50% goal and the importance of reducing your wosle, recycling and buying 
recycled products. Over the next year, your city will be re-evaluating the pro
grams currently in place throughout your Oty and will review new ideas to help 
us achieve the state-mandated goals. If you hove questions about recycling or 
waste reduction, there is a detailed brochure that we would be happy lo send to 
you (in English or Spanish) that will help explain the types of material that con 
be recycled. Earthy says, "Keep up the good work!" 
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SEASONAL RECYCLING TIPS (Some thoughts) 
During this Holiday season remember that one of the biggest gifts you can give your children is a cle:1n environment. Here are some 
of the ways you can recycle and reuse holiday leftovers. 

Tv:pes of things that can be recycled include: 
Tin Jars Wrapping Paper Glass Containers Cardboard Bo:tes/Packaging 

Cannot be recvcled: 
Tinsel Bows/Ribbons Holiday Lights Sryrofoam Peanuts* 

*=Clean Styrofoam packaging peanuts can be reused or are accepted at several packaging/delivering companies (such as Mail 
Boxes, Etc.), please check your local listings. 

Some products may not be recyclable in our program, but that doesn't mean they should go in the trash!!! Many nonprofit 
organizations aroul}d the area can reuse your seasoned clothing, toys, exercise equipment, bicycles and other items. If you have any 
questions, please contact one of our customer service representatives at (949) 240-0446. 

RECYCLING YOUR CHRISTi.\Lt\.S TREE IS AS EASY AS 1-2-3 .... 
Can you believe that the Holiday Season is already behind us? Well it's time again to recycle your Christmas Trees. Depending on 

_ where you live, collect.ion of your trees will take place on your normal collection day during a two week period shortly after 
':hristmas or after the New Year. Just follow these three simple steps: 

FIRST, please review the front of your bill for the dates of the curbside collection of your Christmas trees. 

SECOND, Remove all decorations, tinsel and stands (wood or metal) from the tree before collection. If your tree is over 8feet in 
height, please cut the tree in half. 

THIRD, Place your tree at the curb next to your container on collection day. On trash day a separ:1te collection vehicle will pick 
up your Christmas tree. · · 

NOTE: Flocked trees or trees with nails, stands or ornaments cannot be recycled, but will be picked up and di.sposed of at the 
landfill. Please do your part to help recycle your trees. 

lTS NEVER TOO LATE TO RECYCLE OLD CHRISTMAS CARDS 
For the past 20 years St. Jude's Ranch for Children has recycled holiday, birthday, ge1 well and all other occasion cards. St. Jude's 
Ranch is a non-profit home for abused and homeless children located in Boulder City, Nevada. People from across the United States 
and around the world send used cards to the Ranch. ·1n 1992 nearly one and a half million cards were collected. If you would like to 
recycle your Christmas cards, please send them to: 

St. Jude's Ran_ch for Children . ~ 
P.O. Box 60100 ~/' 
Boulder Cicy, NV 89006 l.,."A._ ·.·'r"5 : 

~1\.-

l(sendin~ bv United Parcel Service, send to: r:1..-:l'~,G?i~i 
St. Jude's Ranch for Children l Ai" A "'a. 
100 St. Jude Street · l ~ · 1 ; 

Boulder City, NV 89005 · l ...... i · 
=c;:!::"1 ~ ....... e...,, ..... ~-

The Ranch requests that y~u send the front of cards only and please do not include cards that have writing or other markings. 

Dana Dolphin,. 
Dana Point ...,. 

Corky Coyote · _ · · 
L:iguna Nigel 

SOLAG ~ 
, DISPOSAL- ~,A 
Quad Cities ~1~7 

Recycling Progra~ 
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Unwanted Computer Parts - Help Your Commun~ty Recycle 
Recently there has been a lot of talk about the year 2000 
(Y2K) and the potential of imbedded computer chips 
disabling thousands of appliances, electronic products. etc. 
While the editors of Recycling News can neither confirm 
nor deny these reports, we would like to. request our 
customers' help to try and locate allemacives 10 disposing of 
these icems in the landfill. If you or someone you know can 
direct us to a non-profic organization willing to accept these 
items or a remanufacturer that would be imeresced in 
securing this material. please comact our office in writing. 

• 

Some locations that may take old computers (via che internet) 
CALMAX - http://www.ciwmb.ca.gov/calmax 
Detwiler Foundation - http:/www.detwiler.org 
Goodwill Industries of Orange County -
http:/ocgoodwill.org/computer_donations.html 

More Trash Friendly Websites 
Solag Disposal. Inc. - www.solag.com 
County or Orange - www.oc,ca.gov./iwmd/ 
Laguna Hills - www.ci.laguna-hills.ca.us 
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KEEP RECYCLING WORKING - AMERICA RECYCLES 
C,)'Cte. 

On November 13, California cities will have the opponunity 10 panicipate in the second annual America .· ,x.. s () 
Recycles Day - a national campaign designed specifically to reinforce public suppon or recycling. Your !:'~ · 

7
.t. 

City. the County ~f Orange and SOLAG Disposal would like to '·Keep Recycli~g Working ... You can i · ~ 
help by remembenn.g to reduce. reuse: recycle and c?mpost your waste. but most importantly ... purchase .L · ~ 

Products that contain recycled matenals. Bv working together we can preserve our pl::met. promote a ,.., ,.,. 
. . - - ·ro "" 

healthier environment and secure the future of recycling. 11
EMY>f. 

SPECIAL GIVEAWAY 

To celebrate America Recycles Day. on Saturday. November 13 from 8:00 a.m .. to 12:00 p.m. Tierra Verde Industries. 
a green waste recycling facility located in San Juan Capistrano. has offered to donate compost for use 

in your yard. Bring a shovel and a large container/bag to Federal Doc Loading. located on Alicia 
Parkway between Avila and Aliso Creek Road in the City of Laguna Niguel to collect the free 
compost material. ... · 

'H·;· • ,.._:: • 

FIND A NEW USE FOR AN OLD .. ITEM · \~t-.: 
-.~~~f~~~;;~:.;)\~t~~}i q;~} ~r. '.,-:·~·. 

Have an old bike that needs fixing or a chair thafis;roiss!l_lg a"let,'r.Or:llow·about some other large item that needs some 
minor repairs? Before you throw-that item away1ltby\~6t..~~4\tt~fueone who could put it-to !wod use? There are 

1~- .... ··-- -.....:,_ .... ,! ............ - -"' ~ .~·&~ . i.. 

many organization such as Goodwi.11 J.ndustries/Children~s\Hospit~it'of Orange County (CHOC) and the Salvation 
Army that make it their business to bring new life .. to' ol.der;:reusabtlitems. In the spiri1 of goodwill 
and less waste, SOLAG Disposal, Inc. 1ogether ~th30~·-C:ity e~courage you to contact these i\lt 
organizations before you throw a reusable item.in th¢ ~b: Fo~.telephon~ numbers to these or other ;;:;:; ~ 
non-profit organizations. please look in the yellow:pag~ under.'Thrift Shops,'' or you may contact ~h~ 
Solag Disposal for more information. Also remember that your'ccintnbution may be tax deductible. 

ENVIRONMENT, ... LA'ITARD .. s·~-:· __ ·:. :/{/ft ... ,. · 
ft .Ylft . _. · .·. -: .-- ; 

-:· :_~ :·. ~ ._= :'): :. ··~ ; ·:.:; .. 

The Cities of Dana Point, Laguna Niguel. San Clemente: San Ju'an Capistrano and the County of Orange would like to 
recognize the following businesses for their outstanding· efforts to reduce waste and recycle in their community: 

Doubletree Guest Suites, Dana Point • Flex Foot, Inc. • Trade Winds Motel 
Unichem Industries, Inc. • Tall Mouse Arts & Crafts, Inc. • Auto Care 

~ Launderland • Mission Yamaha, Inc. • Saturn of San Juan Capistrano 
Each of these businesses are being recognized by their respective cities for their dedication 10 help keep 

• , , , , " our environment clean and their commitment to recycling and source reduction. 

TRASH FRIENDLY \\1EBSITES 
Solag Disposal - www.solag.com 
www.choose2reuse.org - This website will give you 
valuable information and on-line resources to help 
in your efforts to re-use everyday items. 

Dana Point· www.ci.dana-point.ca.us 
Laguna Niguel - www.ci.laguna-niguel.ca.us 
San Juan Capistrano - www.sanjuancapistrano.org 
San Clemente - www.cty.org/san-clemente/ 
County of Orange - www.oc.ca.gov/iwmd/ 

j Sally Swalh,w ~':'; 
, San Juan Vt? 
; Capi$1r~no :.i 

. Corky Coyote ~\ 
! Laguna Nigud ~ 

Dana Dolphin~ 
D:maPnim ~ 

SdcnaSca~ 
San Clcmemc t, ' 

11.: ~, 

1. 

-~ 

SOLAG ~ 
DISPOSAL ~e' 

Quad Cities ,it.~ 
Recycling Program ~ 
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YES 

IS YOUR fRASH WEJGHIWG YOU l>OWW? 
Items that are too large to fit in your container are considered bulky-ilems. As a customer 
of SOLAG Disposal you are entitled to two bulky-item pick-ups per calendar year. at no 
extra charge. Almost anything that can be managed by a two-person crew will be picked up 
as a bulky-item. This includes old furniture, appliances. carpet. mattresses. water heaters, 
etc. Loose items need to be bagged or bundled. and no liquids or drums of any kind will be 
accepted. Before you put out large items to be landfilled, consider donating these items to 
a non-profit organization. If you would like more information about bulky-item pick-ups or 
non-profit organizations willing to pick-up your reusable items, please contact one of the 
customer service representatives at (949) 240-0446, Ext. I . 
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IMPORTANT NOTICE 
NO DELAY IN TRASH COLLECTION THIS JULY 4TH 

_ This year the Fourth of July faHs on a Sunday. Currently the County landfills operate Monday through Saturday so you 
will not experience delay in trash service. On your normal coUection day, please place your trash/recyclables out at the 
curb for collection. 

PROPER DISPOSAL OF THE AJ'\tlERICAJ'\f FLAG 
As we celebrate America's Independence this Fourth of July we may notice that the flags we display have 
become torn or tattered beyond repair. This past year the editors of Recycling News received a letter from 
a World War II Veteran regarding proper disposal of an American Flag. 

___ ,_The Orange County Veterans will forward the flags to the American Legion Post where they will be 
Disposed of in conformance with tradition and local laws. Please mail your old American Flags to: 

ORA.!'iGE COUNTY VETERA.!'iS 
SERVICE CENTER OFFICE 
1300 South Grand Avenue, building B 
Santa Ana, CA 92705 

TIPS TO RE1VIE1VIBER WHEN YOU'RE AT THE. BEACH OR PARK 

IMPORTAL~T Y2K INFOR1VIATION 

By December 31, 2000 your city will need to be in compliance with the regulations set forth by state law AB 939. As you 
are already aware, AB 939 is the state-mandated requirement for each City throughout California to divert 50% of their 
waste stream away from the landfill by the Year 2000. Over the past several years the Editors of Recycling News have been 
discussing the 50% goal and the importance of reducing your waste, recycling and buying recycled products. Over the next 
year, your city will evaluating the programs currently in place and will review new ideas to promote the goals or the state 

("'w. Keep up the good work!!!! 
'-- .,· 

We will not pick-up on these holidays: 
- New Years Day - Memorial Day - Independence D::iy - Labor Day - Thanksgiving Day - Christmas D::iy 

However, trash collection will resume one day later. 
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TRASH FRIDll)L'f W!BSIT!S 
Each quarter the editor of Recycling News will be reviewing website and e-mail addresses on the Internet that may 
be of interest to our readers. The sites examine ways tO reduce waste. avenues to reuse unwanted materials (such 
as donations to non-profit organizations). lists of recyclable material and directions to backyard composting. 

http://www.1800cleanup.com -
For information on clean-up projects throughout the state. 

http://www.envirofind.com - · 
To find information on all types of environmental businesses and other information. 

Solag Disposal, Inc. - www.solag.com 
Laguna Niguel - www.ci.laguna-niguel.ca.us 
San Clemente - www.cty.org/san-clemente/ 

County of Orange - www.oc.ca.gov/iwmd/ 
Dana Point - www.ci.dana-poim.ca.us 
San Juan Capistrano - www.sanjuancapistrano.org 

For a "buy-back" or "drop-off' recycling center near you contact the Department of Conservation at 
l-800-RECYCLE (1-800-732-9253) or the California Integrated Waste Management Board at 1-800-253-2687. 

FIND A NEW USE FOR AN OLD ITEM 

Have an old bike that needs fixing or a chair that is missing a leg? Or how about some other large item that needs 
some minor repairs? Before you throw that item away, why not give it to someone who could put it to good use? 
There are many organizations such as Goodwill Industrie._s, Children's Hospital of Orange County (CHOC) and the 
Salvation Army that make it their business to bring new life to older, reusable items. In the spirit of goodwill and 
less waste, SO LAG Disposal, Inc. together with your City encourage you to contact these organizations before you 
throw a reusable item in the trash. For telephone numbers to these organizations, please look in the yellow pages 
under "Thrift Shops." Also remember that your contribution may a.lso be tax deductible. · 

• 
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TPASH FRID/CLY WSSIT!S 
Each quaner the editor of Recycling News will be reviewing website and e-mail addresses on the Internet that may 
be of interest to our readers. The sites examine ways to reduce waste. avenues co reuse unwanted materials (such 
as donations to non-profit organizations), lists of recyclable material and directions co backyard composting. 

http://www. l 800cleanup.com -
For information on clean-up projects throughout the state. 

http://www.envirofind.com - · 
To find information on all types of environmental businesses and ocher informarion. 

Solag Disposal, Inc. - www.solag.com 
Laguna Niguel - www.ci.laguna-niguel.ca.us 
San Clemente - www.cty.org/san-clemente/ 

County of Orange - www.oc.ca.gov/i wmd/ 
Dana Point - www.ci.dana-point.ca.us 
San Juan Capistrano - www.sanjuancapiscrano.org 

For a "buy-back" or "drop-off' recycling center near you contact the Department of Conservation at 
1-800-RECYCLE (I-800-732-9253) or the California Integrated Waste Management Board at 1-800-253-2687. 

FIND A NEW USE FOR AN OLD ITEM 

Have an old bike that needs fixing or a chair that is missing a leg? Or how about some other large item that needs 
some minor repairs? Before you throw that item away, why not give it to someone who could put it to good use? 
There are many organizations such as Goodwill Industric:;.s, Children's Hospital of Orange County (CHOC) and the 
Salvation Army that make it their business to bring new life to older, reusable items. In the spirit of goodwill and 
less waste, SO LAG Disposal, Inc. together with your City encourage you to contact these organizations before you 
throw a reusable item in the crash. For telephone numbers to these organizations, please look in the yellow pages 
under "Thrift Shops." Also remember that your contribution may also be tax deductible. · 

• 
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Ooee green waste Is collecled hv SOLAG Dlspoaal, 
ii is taken to a composting facmtv. Al the facmrv 
lhe vard wastu is shredded. mixed with a balance 
or 01her oroanlc material and placed In rows ror 
composlino. 

HOW DOES GHEEN WASTE BECOME OOMPOSTP 

Compost requires four basic elements: 
······· 

1. Green was11-sucb is.arass CIIPUlnos. 
/

·' ..... · .·, . ... :,:, ,.~ ... - l··. \·.\,:/. ~,. 
f ,·'· ••• ,. •,·•. ) ............ ' 

.. t , •• • .• ' ... . ·: •,"' j ··~,. ~·· • 'I.'. ·t '. 

2. Brown ,ua11e.1ucb as leavea .and wood chips, 

( 
l.,!'\/,:i: >\~ ~:;_(·t.·~-:;.:/.:··.t·.:· \ ·:·.,) 

3. Air: f--'-•-· ··-t 1• .·~ ~,.. i.,,·:I , .. , ..... • .. - ··" 

. '-; .- ... .: . ~{r\>L:i -... -~> /\ '.:. 
4. Water. ,-.. · .. , .· :,=:-·---.' "<.,l,:.-~-'-···· • ....... ,·; 

\ \ ··.',,,•. ,' .· .... , ,: .. .- ... ' . . 
\

•l ·•~•. ,;_. 'w'•,t:,' l(~t • :r • •• •. ', : 'I f 

·~.~·. ",f"•:\1\i .\·,~t, .. ··<1:.J·: .>··j" I 
In an errectl¥9 -~-~o~~~s_l,; p~l-~(J~_lc!_o-oroanisms 
and earthworms ~elo...t~::.~~a;ompose lhe organic 
marerials. thus ·heattno··-·thc composl . and 
accelerallnu the process. If the compost PIie Is 
1urned reoularlv. the oroaoic malerlals can 
become compost In 4 10 6 weeks. II lelt 
untoucho~. lhe ma1erlal wm decompose In 6 10 8 
monl.hs. 

- ' 

WHAT If I WDUlD UKE COMPOST MAURl~L FOR NOME USEP 

Compost Is a vilal addition to all soils. n adds 
nu1rien1s 10 me soll tor olanlino and makes 
good lop soil tor mosl plants. Al this lime, Ille 
smallest quanlllv sold al mosl con1post 
lacllltles Is one cubic vard. 
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GTIIIm ~ ffiIT!lIIfil]J ffillilllIIillJ 
In cooperation with Iha coun111 or Oranoe. SOll!G Dlspo511I, 
Inc. Is ouerlno s mu. tJOlUMTllHV .curbside oroen t.'.lasta 
collecllon proorm~. · 

for more lnrormnlloll!I &boul ll'Ja urooram, plo11so contact 
SOUIG DISPOSUI. Inc. GI (9491 240·04i96, ll!i. t·, 

{!21IJi7 SillIJ1DID WJ ~ 
ippro11lmatal11 20% Of SIIBO l:11610'8 fOllldonllal W8SIB ll! 
ur1111n ~ula. B11 collecllne Uhlo mniarlal separatolu to be 
comuo11t11d End not 111ndllllod, Iba resldent5 are ,belplng uo 
moo& Ibo ntaro-mandElad waste reducllon goat. 

.... ~ .. . 

Mim (I3 IBIIIUJ ~ 
Groen waste Is almost all organic landscape wasre 
malarlals. The mosl common 11:IPDII or green waste Include: 

o. grass cllPPlnos O oarden lrlmmlnos 
o ~ood 11crap11 o teaues 
0 weeds 
0 branches 100110 euc~oilid4' _· .n~ 

In lonoth and 2" In ·' ·t. ~ 
dlamererl " o !Jk'I.' 

o ptanr ma1erlals · · · · 

maIB [0 IillfilCillil.Ill ~ 
Tb111 ronowtno uems musa bo dtsuosod or In the blactt 
conlalnor unleH olhoreitso notod: 

· 0 anlmal waste 
0 dlsoasod plants 
o palm branches 
o mea1/llsh or bones 
o dalr11 products 
0 dlrl/sod0 

o conslrucllon malorlafs 
1111 Dlrl. sod and construcuon matertals 

cannot bu disposed of In tho automated 
program. Please call our omce for 
datalls on disposal anernall11es. 

1 -- [0 uG]]ill uHoo:rn llilIJ m ~ 1 - 1 mnGrn IBil]lfilJilli) LillEifilIT!l3 rn @TI ™ mi£ 
I 

r;io. The Couo11111nd sourn DISPOHI reached an &lirHmont 
lhal would slloe.i eor this program al no addlllonal charoa 
10 lho resident 

rrmm IITilE rrm GUlIXfil)illi) ~ 

Rostdonus are astiod lo pu1 their oreen waslu al tho curb on 
lhulr rooular orash collecllon da11. The oreen waste mau bo 
baooed, bundlod, or placed In a conlolner. Hosldonllal 
subscribers mau placa no more man 6 bao&. bundles or 
co·n1111ners oe groan waste generated lro~ 
their homou1,.1qp curb lor collecllon. ~= 

,•\ ,.:' . 
• : , ~L, 

' ' 

BAGS- Tho welohl of anu uroen wasre llem s110~1t_no1 
surpass lho1ph1:1s1ca1 s1reno1h ot the bag and 001 e11coed 
40 lbs. . . 
IIIU~l!IU~ - Trt'°mlno~ End branchH m11111 ba llod 10001her In 
bundles wllb ·siring onl!f, 001 ouceedlno 2· 11 4' and 00110 · 
011ceed 40 llrn. , ·· . · · · · 

r ·~,·/,. ••• , •• ·:, ,.' , . '. , \ 

co~mmuur-··am, 31andard orniih container, up 10 32-eallons 
and welohtng loss lhao 40 Ibo. lDl!l:111 ttlII un r~um llillil gtocod al 
lb:O curb UOJI' t:fCillill'.!11:l Uli'QlllD t':!QOVO C@Haeuor;i. i' 

mnillfflillJi]GID~illIIlP 

Trees DIB!f :_~e placed. turbilde, once the 
ornamonrs, garland, Sial!os mnd stands 
are remo11ed. couecuton of lroes wm 
tatie placo on each or uour normal 
collecllon daus for tho two woetls 
lotlowlno New Years. 

=1 

SDUlG otsposal has sur!l811ud tbo Rllso !Helo reslden11 
commun1111 · and, ·ti lnlllDIIDU ·~ibis, program. In 11 
neighborhoods lblilD eanovoie la~ga amounts or ore1 
was10. Tho proormm t:im be monnored 1rouuenll11 
determine ho!.':! o~e oarnlce Erea wlll be . elfpanded 
chanoud. I . ·,.. -, .... .-·· : · · .-: .. , · · · . · ·: ! \ .• ••1 I',. i ' , . '., .:· ', . I 

UlD O GJ®j UD oiliim®iifu [DJ ffiilB G[([[llililli) l 
. ' ... 

No. This· 1s a 11ofuo1art, program .. $oma residents ll!!e 1 

rec11c1e as much ns polinlble . nnd ·w111 place a contaln1 
curbsldo each weel:I. for lhose residents whose 11an 
require less malnlonanco. the!f mau find that this 11roora, 
Is heneflclal on111 when tho11 do their maJor trlmmlno. 

I™ QIDo d® uID uITIIUJ U mm oom@irmrrDirt 
Tho collecllon or 11our oreen waste Is tile 
same dau as l/OUr regular arasb · da11. ~ _,. -"':'='

9 
:::::-,..,.v 

Tho green waste will be co11ec1ea <1. <1. 1·tJ..? ./ 
manua1111 using a separate rrucl:I , = .... o / ;:: 
In addlllon to the rocucllng and ,.. t/' C 

reluso collocllon 11ehtcles. ... ~ 
0 

e, °'" .#A 

4 A 

\!WDID 01Iillffi) 0 Glli@Ufil CfillTilJ ~ } 
Tho bundlod/haeoed/conlatnorlz-ed ureen wasto should Ii 
placed curbside before 1:00 a.m. 10 ensure collecllo11 
Remember lo place lho marnrlal at least 1' awa11 rrom Ill, 
rec11c1tno and trash conlalnors. 

~ -· 
L.__... ' . ,; 9 ";;::;::;;::::;: ... ;::- f'>-J""'..': '" =-~ 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF ANAHEIM 
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RECYCLE ANAHEIM 
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~ wnth ~~©y~IlBD'1l~ ~UJJ©©®§S 
Residents of Anaheim approach 
the new Millennium wi(h 
recycling success. In 1999, 
your efforts helped the Ciry of 
Anaheim recycle over 46,743,888 
pounds of recyclable material. 

A
s we draw near the mm of the 
century, we meet recycling 
challenges ser by the state of 

California with grear success. In I 989, 
';\.ssembly Bill 939 mandated each cirv 
fo reduc~ their amoum of waste bv · 

./ 

50 percent by the year 2000. By 
participating in Recycle Anaheim, the 
city is poised ro smoothly meet the 
Stace's challenge. Bur we should not srop 
chere. \XTith or wichour stare mandated 
laws, che Earth's resources are still precious 
and landfill space is srill limiced. \Xlhac can 
we do in addition co recycling ro make our 
community healthier? \Xfe can cake the 
next step in preserving our environmem: 
we can focus on reuse. 

Reuse vs. Recycle 
There are subde bur imporranr differences 
between reuse and recvcle. Recvclino means . . ;:::, 

taking a produce, such as a aluminum can, 
deconsrrucring ic, and using rhe materials 
ro rem:1nufacrure something new. Although 
chis is greacly preferred over srarcing from 
scratch, ir is clear that if you don·c have 

co spend the rime, energy. or resources 
.-!econscrucring and remanufacturing a 
Wroducr, :,rou are saving resources. 

Reuse is rhe process of raking idle goods 
and materials and reemploying chem in a 

manner that does not require altering their 
original form. Reuse can also mean just 
reusing something over and over again. 
Popular examples of reusable goods include 
dmh shopping bags; plastic insulated coffee 
mugs and eraser boards. 

The Benefits of Reuse 
The benefits of reuse are as plenci Ful as rhe 
diversity of reuse options. By reusing irems 
instead of disposing of chem, we are saving 
landfill space. Bur equally imporram, there 
is no need co spend energy or raw materials 
ro manufacture new items. Reuse not only 
saves resources, bur also puts materials inro 
rhe hands of rhose in need like schools, 
communiry organizations. and businesses. 
Reuse allows us ro save monev and 
comribure ro our community. (0} 

Recycling . . . it works 
because of you! 

amount of green waste, 

the County of Orange is 

sponsoring a new Landscape 

Perfonnance Certification 

Program. The program is 

available to all businesses, 

public agencies, parks, 

schools and homeowner 

associations. "We will 

help every landscaper and 

property manager develop 

more efficient landscape 

pracrices and in turn, help 

reduce green wasre for sire 

owners," says Tom Ash, 

project coordinator and 

honiculrural consulr:mr. 

Geeting scarred in the 

program is easy. Call 

Tom Ash ar CTSl 

Corporarion, (714) 669-

4303 or send an e-mail 

to roma@crsicorp.com. 
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Q. What should I do if one of 
my containers gets damaged? 

A. If your comainer is damaged, 

contact our Customer Service 

Deparcment at 238-2444. 

Damaged concainers will be 
repaired or replaced at no 

charge, unless che damage is 

due to negligence or abuse. 

Q. If I have service questions, 
whom do I call? 

A. For questions regarding your 
service, caH our Customer Service 

' Deparrment ac 238-2444. We 

are open Monday - Friday from 

7:00 a.m. - 5:30 p.m., and 

Saturday, for phone calls only, 
from 7:00 a.m. co 3:00 p.m. 

Q. How do I cuspose of 
household hazardous waste? 

A. The County of Orange 
operates-a FREE household 

hazardous was~e collection 

center at l 071 N. Blue Gum 

Street in Anaheim. Call the 

H.H.W hodine for days and 
hours - (714) 834-6752. 

Q. I have a hard time man
euvering my trash containers, 
can I get a smaller oae(s)? 

A. If it is difficult for you to 

maneuver your containers as a 

result of a physical disability or 

if you are a senior citizen, you 

may call our Customer Service 

Department at 238-2444 to 
arrange for assistance. 

QJJs<e<dl (O)ff n ~,e<eyccll aIJ1J~ 
IN!iJa~n!Jil~ a [Q)fii?ireir1enil<ee 
(D)H11 e [CT) rro@ IP> at a u n rrifLie 

The improper disposal of used oil poses a (hrea( rn 

JL boch the public and che en\'ironmenc. Thar's wh~· 

it"s illegal tO throw useJ oil in rhe crash. Used oil can 

hurt our environmem:. family members. trash handlers 

;nd landfill workers. If used oil is poured into household 

drains or dumped imo scorm drains. it can upset opera

tions at wastewater treatment plants and cause damage 

to local waterways and beaches. Recycling is the only 

safe and legal way ro handle used mot0r oil. 

Through funding from the California Imegrated \\'/asre i\hnagemenr Board, the 

Anaheim Fire Oeparrmenc has made recycling used mornr oil and oil filcers eas>· 

and conveniem. Residents can have their used oil picked up from rheir doorsteps 

or rake it to a local colleClion center FREE of charge! For a collection cencer near 

you call 1-800-CLE'\.i"'-;-UP, or for information on Anaheim's FREE residential 

services, call (714) 765-4154. {0; 

D on't throw awa:v chat egg carton 

or chat paper cup ... it can be arc! 

Learn many different ways co use 

recyclable trash to create beau,iful arr 

projecrs at the Oak Canyon Nacure 

Cencer. 

The Oak Canyon Na.cure Center is 
a 58-acre nacura.l park nesded in 

Anaheim Hills. It consim of three 

adjoining canyons, a year-round 

scream and four miles of hiking trails . 

Individuals and families are inviced 

to see, hear and touch the namral 

environmenc. The center offers a wide 

varier:,, of programs for all age groups 

chroughouc che year. The center is also 

home to a varierv of seasonal events 

such as che annual Environmental 

Faire hosred by che Ciry of Anaheim. 

Bring rhe family co visir che Oak 

Canyon Narure Center! And while 

)'OU
0

re chere, take a look ac the three 

picnic benches located at the encrance. 

They are made our of recycled 

pbscic and were donared 

by Recycle A1lnheim. 

For loc:nion, 

park hours and 

program or evenc 
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Re0·clc Anaheim co-sponsored 

:in :mri-liner campaign in che 

Jeffre:·-L:,·nne m:ighborhood wirh 

rhe i\naheim Police Deparrmenc·s 

D . .-\.R.E. program. Elemenrar:,· 

school children were asked ro 

illustrare rhrough drawings how 
y ~ 

[he:,· were helping ro keep their 

neighborhood liner free. 

The 0./\.R.E. program was srarced 

in 1982 to help children learn ways 

to resist drngs. it 

has since expanded 

to reach gang and 

violence resistance, 

how to handle 

suess and peer 

\essure how ro 

t1nd alrernacives to 

drugs and violence 

and conflict resolu

tion as well as build 

self esceem. 

and includes 

\'!SICS to 

junior and 

senior high 

schools. More 

rhan 5.000 

srudenrs are 

reached each 

\·ear. Teachers 

and smdenrs can 

send D.A.R.E. questions 

to DARE@anaheim.ner. i!i' 

The program 

is taughr in 43 
elemenrary 

schools cirvwide 

Jeffe~v-lynne Neighborhood Cemer's Ida Dumn. Officer Jim 
Farley. Sgt. /{irt Roberrson and Recycle Anaheim's 1v!nrcin 1\~1•ers 
wirh nmi-fiuer conr:esr winners. The prizes - boom boxes, spom 
radios and a TV. ser were all made possible ~y generous do11ario11s 
.from rhe fallowing spo1uor,: Nobest. Inc.. R.). Noble Co., Shield 
Security. Inc .. Anaheim Disposal and Zumar lndwtries. 

Incidents of Scavenging 
on "th,e Decrease 

T he ciry's Ami-Scavenging 

Enforcement Program continues 

ro address complaints from cicizens 

•

"
0 <>arding individuals removing 

,ciables from rhe green recycle 

concainer. As a result, scavenging 

incidems have decreased. 

The city asks for your conrinued 

assisrance in reporcing scavengers 

by calling rhe Code Enforcemenc 

Division ar (714) 765-5158. You 

can also discourage scavenging by 

placing your green container our 

by 7:00 a.m. instead of the night 
before. ,:!!~ 

· · · •. -Repair broken applia~ces 
·instead of replaci_ng"'"". · · · 

• 

- .: Use your -local library· 
. - . . - . 

'4T WOJ{IC.: . 
I 

• Use both sides of paper 

• Reuse envelopes and folders 

• Donate used magazines. 
journals and publications 

• Sell or donate old furniture 

• Bring your lunch in a 
reusable container 

IN T"E 
COMMUNITY: 
• Shop at thrift stores 

• Support local yard sales 

• Coordinate a community 
rummage sale 

Service Costs 
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,- .1-\0LIDAY COLLECTION 
\J}'our regular pickup da_y far rmsh nnd recycling during the holidays 11 1ill 11or chnugc 

1111/ess yo11r collection da_11 falls on one of 011~)' s;:\· hoiid1~rs. 

M£MORlAL DAY: If vour collection dav falls on i\fond;.w, iv!a,· 29, ,·olir trash 
will be collecred on Tuesda~·, May 30. lfyour collecrion da~· f;lls on· an~· orher 
day rhan 1v[onday, your service ,viii nor be affecred. 

INDEPENDENCE DAY: If your collecrion day falls on Tuesday, July 4. ~'our rra.sh 
will be collected on Wednesday, July 5. If your coUeccion day falls on any ocher 
day rhan Tuesday, your service will nor be affected. 

LABOR DAY: If your colleccion day falls on Monda~,, Sepcember 4. your rrash 
will be collecred on Tuesday, Seotember 5. If vour colleccion dav falls on anv 
other day rhan Monday, y~ur ·s;rvice will nor· be affecred. · · 

THAN"KSGMNG DAY: If vour collection dav falls on Thursday, November 23. 
your trash will be collecred on Friday, Nove~ber 24. If your c~llecrion da~· 
falls on Friday, November 24, your crash will be collecred on Saturday. If your 
collection day falls on any ocher day than Thursday or Friday your service will 
?Ot be affecred. 

To help divert waste .ft-om the landfill, the city asks you to 
recycle your Christmas tree. just fallow these three simple steps: 

0 REMOVE the TREE STAND (wood or metal), 

decorations and tinsel from your tree. 

TREES OVER SIX FEET TALL must be 

CUT IN HALF before they are placed 

out for collection. Also, please do not 

bag your tree. 

0 ON YOUR COLLECTION DAY 

only, starting DECEMBER 27 

until JANUARY 7, place your 

tree at curbside with your 

containers. Trees will be 

picked up separately by a 

special collection truck. 

I / 

I . . 

was+e Wise 
Mo1,da"1 

Crree+i~gs 
Did you know that 2. 65 billion 
Christmas cards sold each year 
in the US. could fill a football 

field 10 stories high? If we each sent 
one card less, we'd save 50,000 

cubic yards of paper. Here are some 
good ideas to reduce the amount 

of waste from holiday cards. 

Send electronic greetings 

co family and friends who 

are on-line. 

Save yourself some rime, 

money and hard feelings 

berween friends - and 

reduce mail volume by 

updating and paring down 

your holiday mailing list. 

Be creative. Instead of 

buying placemats or 

table decorations, make 

your own. Cut old cards 

into shapes and press 

between two pieces of 

dear contact paper. 

Make gift tags from lase 

years holiday cards, or 

use chem as name tags 

for arranged seating at 

formal dinners. 
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Save this list oi accepted recvcfables (green can! and 
non-recyclables (black can) as a guide ior separating your trash. 

• Animal waste 

• Bathroom waste 

• Carbon paper 
• Carpet 
\ 

) Car parts 
• Car lircer 

• Aerosol cans 
(complc1ely empty) 

• Aluminum cans 
(do no[ crush) 

• Aluminum foil 

• Beverage cans 

•

Boccie caps 
Brochures 

• Cardboard 

Non-recyclable ... 
• Cigarette burrs 
• Dirr/cemenr/rock 

(do no[ fill more chan 1 /3 
of container) 

• Disposable diapers 
• Drinking glasses 

• Electronics 

• Flooring 
• Food waste 

• Freezer/refrigeraror 

food boxes 
• Furniture 
• Glass and ceramic 

plates/cups 
• Liquid waste 

• Light bulbs 

• lvlirrors 

• Needles {sealed in 

(hick plasric container) 

• Old cloches/shoes 
• Plastic rovs 

• Rags/sponges 
• Tires 

• Toorhpasce 

rubes/pumps 
• Soiled paper plates 
• \'vaxed paper 
• \Xlindow glass 

• Yard waste 
(can be composted) 

Recyclable ... 
• Cereal boxes 

{remove inner lining) 

• Computer paper 
• Drink boxes 

• Egg cartons 
(cardboard and foam) 

• Foam cups/places 
(unsoiled) 

• Food cans 

• Frozen food boxes 
( no w:1x coa ci ng) 

• Glass boccies/jars 

• Juice canons 
• Junk mail/coupons 

• Laundry borrles 
• Ledger paper 
• Ivfagazines 

• Mecal coar hangers 

• Milk rype cartons 

• Newspapers 
• Painr cans (onlv empry. 

drr cans wi(h lids orn 
• Paper/paper rubes 
• Phone books 
• Pizza boxes 

• Plastics (#1- 6) 

• Plasric boccies 
(small mouthed) 

• Plastic conrainers 

• Plascic cups/places 

• Plastic utensils 
• Plastic milk jugs 
• Tin cans 

• Used envelopes 
(includes plascic windows) 

• \'vrapping paper 

Q11estio12s or comments? Call the Customer Service Department at (714) 238-2444 --

CVT Public 
Recycling Center 

Located at the corner of 
Blue Gum & La Palma 

TOP PRICES PAID. 
Open Mon. - Fri., 7 a.m. to 5 p.m., 

Sat. 8 a.m. to 5 p.m. and 
Sun. 11 a.m. to 4 p.m. 

No hazardous materials accepted. 

(714) 238-3301 
1071 N. Blue Gum St., Anaheim, CA 92806 

Household 
Hazardous Waste 

(Dispose of properly at an 
Orange County Collection Center) 

HOTLIN.E 
(714) 834-6752 

• Oil / latex paint and 
paint products 

• Automotive products 
(batteries, motor oil, 
antifreeze, etc.) 

• Auto / furniture polish 

• Household cleaners 

• Wood preservatives 

• Pesticides and herbicides 

• Hobby and pool supplies 

• Empty compressed 
gas cylinders 

• Unused road flares 

• Smoke detectors 

• Household batteries 

• Fluorescent light ballasts 
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Anti-litter 
Campaign 
Puts Kids 
to Ora\/\/ 
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Department of Public Works 
Street and Sanitation Division 

400 E. Vermont Avenue 
Anaheim, CA 92805 

(714) 765-6860 

Storm Drain and Sewer Maintenance 

Sandbag Information 

Storm Water & Urban Runoff Pollution 

Swimming Pool and Spa Area 

'"' ....... l • - '" C •• _ 

It is our goal to maintain the City's network of 503 miles of sanitary sewer lines and 67 
miles of storm drain lines in a clean and safe condition. To achieve this, the City's storm 
and sewer lines, pump stations, drain easements and other related facilities are cleaned 
and inspected for good operating and environmental condition. For more information, 
call (714) 765-6935 or e-mail us at CALLAN@anaheim.net.<> 

1!1 Main 1 .. Street and Sidewalk 
Maintenance 

Transfer interrupted! 

Street Sweepi,and Parking I Solld Waste and 
Controvc abons I Disposal 

Useful . , 
TiiiE' 

7/19/00 2:32 PM 
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Department of Public Works 
Street and Sanitation Division 

400 E. Vermont Avenue 
Anaheim, CA 92805 

(714) 765-6860 

Storm Drain and Sewer Maintenance 

Sandbag Information 

During inclement weather, the Streets & Sanitation Division will provide sandbags to 
residents for their use. The City provides a maximum of 10 bags for each single-family 
dwelling and 25 for multi-family or commercial complexes. They are available at two 
locations: 

Streets and Sanitation Yard 
400 E. Vermont Avenue 

Monday - Thursday and every other Friday, 7 AM - 5 PM 
Hours may be extended during severe weather conditions. 

Call (714) 765-6860 for more information. 

Anaheim City Hall 
Engineering Public Counter, Second Floor 

200 S. Anaheim Blvd. 
Monday - Friday, 8 AM - 5 PM 

(714} 765-5176 

Proof of Anaheim residency or business ownership must be provided when picking up 
sandbags. Please note that only the bags are provided; fill materials are the 
responsibility of the recipient. If sand is not available, substitute dirt from your planters. 
Sandbags can also be purchased from major hardware stores and home centers. 

Sandbags may be available at the Orange County Public 
Facilities and Resources yard at 10852 Douglass Road (714) 
567-6300. 

Sandbagging Information·: 

Fill the bag about Yz full. Use soil from your planter areas. 
Then after the·storms, the soil can be returned to the pl.anter 
and you will not have excess soil to discard. 

Sandbags will rot in the sun. Placing them out too early in the 
storm season may cause more problems if the bags are rotting. Check. the bags for rips 
or weak spots/seams. 

Keep plastic sheeting available in case of an emergency. 

Clean ·out your drains. roof gutters, down spouts, and any other water path that may be 
impeded. 9heck these frequently as debris will collect after each rain. 

·~ Street and Sidewalk 
Maintenance 

Storm Drain Street Sweeping and Parking I Solid Waste and 
and Sewer Control/Citations l Disposal 

j Home I 

Useful I 
Links 

7/19/002:51 PM 
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Department of Public Works 
Street and Sanitation Division 

400 E. Vermont Avenue 
Anaheim, CA 92805 

(714) 765-6860 

SOLID WASTE COLLECTION & DISPOSAL 

Orange County Storm Water & Urban Runoff Prevention Program 

STORM WATER & .URBAN RUNOFF POLLUTION (SWURP) 
AND WHAT YOU CAN DO TO STOP IT 

• Before you pour anything into the gutter or down the drain, stop and think! Storm 
Drains go directly into channels and creeks ... and through wetlands and bays to the 

• ocean. 

• DID YOU KNOW ... Anything we use in our home, car and business like motor oil, 
paint, pesticides, fertilizers and cleaners can wind up in the street. 

• 
A little water from rain or a garden hose can carry automotive and household 

• materials through the storm drain causing the pollution of bays, wetlands and the 
ocean. Storm drains are there to drain water off the street-not for disposal of 

• hazardous materials. 

• WHERE DOES IT GO?These pollutants flow together on a journey from the storm 
• drain to the flood control channel where it can eventually empty into the ocean. This 

type of pollution is called Storm Water & Urban Rur:ioff (SWURP) and is a serious 
• threat to the beaches and ocean of Southern California. 

• WHAT IS STORM WATER & URBAN RUNOFF POLLUTION (SWURP)? Storm 
water runoff refers to seasonal rainfall flows. It is very noticeable during a heavy rain 

storm when large volumes of water drain off paved areas. Urban runoff can happen 
anytime of the year when excessive water use from irrigation, car washing and other 
sources carries litter, lawn clippings and other urban pollutants into storm drains. Even 
an automobile leaking motor oil 20 miles inland can still pollute the ocean. 

HOW IS IT DIFFERENT FROM OTHER FORMS OF WATER POLLUTION? SWURP 
can include anything that washes into the storm drain from the community. Unlike water 
pollution linked to factories or sewage treatment plants, SWURP can come from city 
streets, neighborhoods, farms, construction sites and parking lots. 

STORM WATER & URBAN RUNOFF POLLUTION COMES FROM: Automotive leaks 
and spills. Disposal of used oil and other engine fluids down the storm drain. Metals in 
vehicle exhaust, paint, rust, metal plating and tires. Pesticides, herbicides and fertilfzers 
from lawns, gardens and farms. Improper disposal of cleaners, paint and paint 
removers. Soil erosion and dust debris from landscape and construction activities. Litter, 
lawn clippings, animal waste and other organic matter. Oil stains on parking lots and 
paved surfaces . 

STORM WATER & URBAN RUNOFF POLLUTION AND THE OCEAN SWURP may 
have a serious impact on water quality in Orange County. Pollutants from the storm 
drain system can harm marine life as well as coastal and wetland habitats. It can also 

7/19/00 2:30 PM 
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degrade recreation areas such as beaches, harbors and bays. 

THE OCEAN IS CLOSER THAN YOU THINK. 
THERE ARE WAYS TO REDUCE STORM WATER & URBAN RUNOFF 

POLLUTION (SWURP} 

HOME MAINTENANCE 

• Buy household products such as cleaners and furniture polish labeled "non toxic". 
Use small quc!ntities and purchase only the amount you need. 

• Properly use and store all toxic products, including cleaners, solvents and paints. 
Use up paint cleaners and other products or share leftovers with a neighbor. 

• Take household hazardous materials and containers to a hazardous material 
collection center. 

• Use kitty litter or other absorbent materials to clean spills. Depending on the 
substance, dispose absorbents in the trash can or at a hazardous materials 
collection center. 

• Rinse water based paint brushes in the sink. Filter and reuse paint thinner or 
brush cleaners. Dispose of used thinner, oil and latex paint at a hazardous 
materials collection center. 

• Recycle reusable materials. Throw litter into trash cans and keep cans tightly 
covered to prevent foraging by animals. 

• Control erosion at construction and landscape sites to prevent dirt and debris 
from entering storm drains. 

LAWN AND GARDEN 

• Use pesticides, herbicides and fertilizers in accordance with label instructions. Do 
not apply before rain and dispose leftovers at a hazardous materials collection 
center. 

• Use a broom rather than a hose to clean up garden clippings. Put leaves and 
clippings in a trash can or a compost pile. 

• Divert rain spouts and garden hoses from paved surfaces onto grass to allow 
water to filter through the soil. Water only your lawn and garden. Caution! Do not 
use this suggested c!Ction in areas with steep slopes or landslide potential. 

• Pick up animal waste and dispose in the trash can. 

AUTOMOTIVE 

• Take used motor oil and antifreeze to gas stations that accept recyclable 
automotive fluids, or to a hazardous materials collection center . 

• · Have your car maintained regularly to prevent oil, antifreeze and other fluid leaks. 
• Reduce automotive emissions through routine auto maintenance, ride sharing 

and public transportation. 
• Conserve water when washing your car and use biodegradable soap. Clean 

engines at a "Do It Yourself Car Wash" where the drainage is not connected to 
· the storm drain. 

• You can control SWURP by supporting city and county activities to keep your 
streets clean. You can help by participating in recycling, beach clean-ups, and 
the proper disposal of hazardous materials. 

• Since many businesses and residents are unaware of the storm water & urban 
runoff problem, encourage neighbors and co-workers to be careful in not polluting 
the storm drain system. 

• Together, you, your neighbors and city can make a difference in keeping the 
ocean and beaches clean for ourselves and wildlife. Contact the Storm Water 
Participant in your area to share ideas or ask questions on keepfng storm drains 
clean. 

DID YOU KNOW THAT DUMPING ONE QUART OF MOTOR OIL DOWN A STORM 
DRAIN CONTAMINATES 250,000 GALLONS OF WATER? 

Storm Water Quality Management Programs have been developed by the Orange 
County Environmental Management Agency, local cities, and other agencies which 
participate in the National Pollutant Discharge Elimination System (NPDES). Their 

• o._ •••u-•1, .. -·•••••••-
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responsibilities involve encouraging the public to help protect water quality, monitoring 
runoff in the storm drain system, managing the NPDES permit process for 
municipalities, investigating illegal disposal and maintaining storm drains. 

IMPORTANT PHONE NUMBERS AND LINKS 
Orange County Hazardous Materials Hotllne (714) 834-6752 

Severe Emergencies Only 911 

For information on service stations that accept used motor oil. 
California Integrate~ Waste Management Board (800) 253-2687 

For information on agricultural chemicals, pesticides and possible alternatives 
O.C. Agriculture Commissioner (714) 447.71,00 

Information for industries regarding Hazardous Waste And Underground Storage Tank 
Requirements: 
O.C. Health Care Agency/ Environmental Health Division/ Hazardous Materials 
Management Section (714) 667-3700 or www.oc.ca.gov/lWMD 

For a list of other participants in the Orange County Storm Water. Program, 
click here. 

;
1
··;' Main I Street and Sidewalk Maintenance 

Sto{fg Drain Street Sweepi~~nd Parking Solid Waste and 
an ewer Contro!lc lions Disposal 

Useful 
Links 
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Department of Public Works 
Str~et and Sanitation Division 

400 E. Vermont Avenue 
Anaheim, CA 92805 

(714) 765-6860 

Storm Drain and Sewer Maintenance 
Swimming Pool and Spa Area 

Water containing chlorine is harmful to aquatic life. Whenever possible, drain pool and 
spa water into the sewer system. There are established guidelines on the amount of 
residual chlorine. acceptable ph range, coloration, filter media and acid cleaning wastes 
when draining into the storm drain system, and some areas may require a permit. Check 
with your city or call the county at (714) 567-6363 for a copy of the guidelines. 

·o.c. Household Hazardous Waste Information (714) 834-6752 or 
www.oc.ca.gov/lWMD 

1

1
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Storm Drain Street Sweeping and Parking Solid Waste and 
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l!ff!ffU£ff 1g~££ 
fr f 1nil lhrrs n11n~1ing it Together 

1"111.ilh·! .... 111 c•rg:rniz.11io11 th:H hrings 

t11µL·1hcr all 1r:1il ll'>l'I' grnups - hikers, 

r111111n'>. L'lj ti l''>l 1·i a 11" a 11d 11H H1111 a i 11 

,~1. li'-1~ to l'~L1hli"h :111d 111:1i11tai11 tr:1ils in 

<lr.111µL· C:11111111· :llld 1111provc the 

l'II \· 11·1111 llll.'111. 

1"11r 111 for111.11 inn 1111 rne111\insliip, 

tq'1..'111111nµ L'\'C111s. or rn ;111<,wcr :111)' q11cs

rin11s. pll\1~c c.111 11s at (714) 8.34-3 I .36. 

0 Yes! 
I want to make a commitment to help 
·(n A I LS4 A LL keep our parks open,' maintain 
our trinls and clean up the c11viro11111cnt. 
E11closed is my tax-dcduc1iL,Jc donation ... 

I 11ili1 id 11:il \I,· 1111,,·r,1,ip•, 

U /\rlivc .... : ......... , ......... $ It, 

U Family ........................ $ 26 
U .'iupporlcr .................... $ 50 
U Trnil Builder .......... , ....... $ I 00 
U Bc1icfac1or .................... $ 250 
U 01hcr ......................... $ __ 

I 
l 
I 

: I 'l11lt I I lrg:111i1.:1I i1111: 

I u 11.1sit: .................. · ...... $ 50 

I 
U Suppt111i11g ....... · ............ $ 100 

\11·Hh:111I llt-1ajli·r: 

U flasic .... .' ..................... $ IOO 

I U Supprn1ing ............. : ....... $ 250 

D I 11111 inlcresterl i11 ro/11111ccri111: '" help Trail.1'41\ll! 

U Trail l'ru,ic..:1s 
U Cle.in-Ups 

U 01hcr 

( :i,y//.ip: 

1Jr1;a11i1.:11ic111: 

I. 

Phone: 

\X1ork: 

Fax: 

· E-1\·lait: 

U Fumlraising 
U In Kind Services 

:. 

Please mail wilh chct·k to: 

ii II /Jmwfim1.1· are Tax IJetl11cfil,/e! 

1 Tr:,ils4AU is :1 q11:1lilil'll d1:1ri1:1hk org:11ii'l.11io11 1111dl•r IRC: 
! 501(.:)(.l). 1\ll ,1011:Hiuns :ll'l' dcd11c1ihlc :is providL"cl hy l:iw. 

I fol lllff .U-0719!!07 
===::.::::::~=:;;ii 

'· 

0 ' 

0 

~cpg<Po} 
,...-;, o "u o a a .<i'il~'o&' 

~ 

<?'1, 

c:,o 
0 

0 ·0"1Joa 

o<D 
00' 

SJto~ 
0 

0 f' 0 

0 

JOO Nori h Flower 
Hnx ,1n,p~ 

/ 

0 

S.1111.1 ,\11.1, ( ,\ 'll-02-•l(l<!X 

(71..J I 8J.f.J U6 
(.1.,· I:- I ·1l X M-7(,5-

E · td,,il: ido(n'·t r .1 i 1~4 :1 I l.11r~ 
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TRR/lli,RLL 
An Organization forlveryone 

. . 
Trails4AII has helped orga111ze hlmclre~ls · 

of rrail projects, helped clean up our creeks 

and watnslwds, provided vital funds for new 

IT:lil (p11struc1irlll, :rnd spo11sorecl trail con

sErn(tion seminars. From \1rban trails to· 

remu1 c lm::11ions i 11 1.he Cleve la 11J Nariona I 

Forest, Trails4AII has coordinated thousands .,,. 

• I 

~if volunteers. who have donated rcns of thou

sands 'of hours of time to keep our trails 

open. 

TRR/Lii,~LL 
At t~e forefront 

' \ 

Trails4All is at the·1orcfront in helping 
repair trails, improving the environment and 

encouraging a spirit of cooperation among . 

ali rrail users throughout Orange County. 
. / 

Trails4AII bas t11Jder(aken ambitious 
projecrs to improve our environment: and 

keep trails open. 

· Ill Cleaned Up TraHuco Canyon, re,\rnving . 

more rhan 118,000 pounds of trash,· 

recyclables and debris with the help of 
over 4 OU vol u11teers. 

[jf Organizes and Hosts ihe An1nial 

"(Non)-C:oasral and \X'a1ershed Clea1iup 
Da(' held at 6 Regional ;tncl .Wilderness 

Park loc.Hions resulring in rhe rcpwval _of 

tons of trash and recyclables from our 
creeks and streams.· 

e 
,_ 

• I 

II Helpc.:d reopen County Par~$ closed as a 

_resul.r of winter storm damage (including 
recent "El Nino" srorrns) .. Trails4AII was 

instrumental in getting the volunteers ·out 

to repair the damagG anti ger· you back 

c)nl"U_ the trails. 

TRRILl+IILL 
fillrng the Gap ' 

Each year, our parks see mote\visirors and .,.. 
our _trails gcr more use. Yer ·since 1992, the 

· budget for the Ora1{ge County Park Sysrem 

has been reduced by over $50 Mill\on, and is 
.. dimi11isJ1ing. at $10 _Million annually. In 

response, Trails4AII is" expanding its efforts 
to reach· more locations, more parks and · 

I 
more trails. If you are using trails in Orange 

C~unty, chances arc, you are directly benefit

ing from Trails4Alt's efforts. Your. help is 

vital to these efforts. Think about what it 

would be like if you couldn't 'USC your 

favorite trail because no one maini·ained ir. 

Whethe.r you hike, trail rni1, motrr1tain bike 

.or ride horseback, Trails4All's efforts. directly 

benefit you by keeping our trails open artd 
our" parks clean. 

\ 

TRR/lli,Rll 

A Chance for You to Give 
Something Bae~ 

Your suppon 11t' Trails-1,\11 ha, .1 dirc,r 

he11di1 for <!Ill' IT~1ils ;1r1d. p,1rks. 111 I 'J9S,, 1\ .-, 

87% of Trails-lr\ll's rcsourl"t'S go dirt·,·d~ 1,, 
providing services 10 i111prnn: our ,cr.1ils .111,I 
parks. Less rhan I J'X, was used t'11r tundrai,

ing and ad111i11isrrarivc l'Xpt·11scs. Y~·,. 
Trails4AII can only survi\-'c· if you suppon i1~ 

·mission. Your membership is tl1c 111osr effe,:· 

tivc way 1u keep Trails4AII working for you. 

· In addition to knowing tl1ai )'OIi arc helping 

·our parks, -as· a member you will be kl'pr 

informed about upcoming trail projcccs· a11d 

events. Please return rour rax-deductihk 

nmtrihurion wi1h the :111:11.:hnl appli..:a1iu11. 

Thank you in advance for ··slJ,1ri11g th1.· 

resJJOnsihility!" 

/'ri11till}: \.0111(1/im,•u/,; r,/ 

LADJ:R.A l\..A.NCH 

/ e 
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· Do You Know Where 
The Water In Your 

Storm Drain •. ·., 
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Westside Spe_cific Plan Update 
Awestside Specific Plan is a long-range strategic plan 
t~prove and enhance the southwest portion of the 
community. The study area is bounded on the north by 
Fairview Park, on the east by Harbor and Newport 
Boulevards, and on the west by the Santa Ana River. 
Major issues to be addressed by the plan include 
revitalization of the West 19th Street commercial district 
and resolution of land use conflicts within the southwest 
industrial area. 

The plan has been developed over the past year with input from members of the community through a 
series of public workshops and neighborhood meetings. The draft plan will be completed in December 
1999 and ready for public hearings in early 2000. Please call the Planning Division at (714) 754-5245 if 
you would like additional information or if you would like to be placed on the mailing list for the upcoming 
public hearings. 

Holiday Tree Recycling 
The City of Costa Mesa and th.e Costa Mesa 
Sanitary District will be providing the annual 
Holiday Tree Recycling Program. Residents 
are asked to remove the stands and all 
decorations from their trees 
and place them at the curb on 
thpir regular trash collection 
d :osta Mesa Disposal will 
be sending a special truck to 
pick up the trees from 
December 27, 1999, through 
January 9, 2000. The recycled 
trees are used for weed 
abatement and erosion 
control. 

Residents and businesses 
who use a dumpster for their 
normal trash collection 
service are advised to 
contact their own hauler 
(phone number is on the bin) 
and inquire about tree 
recycling at their location. 

These curb markers have been insta/fed 
throughout the City in an effort. to 

discourage people from dumping and 
washing contaminants down the storm 

• drain inlets. which drain ta the ocean. 

Catch Basin Stenciling 
In August, 1999, a two-man volunteer team from 
the Orange County Conservation Corp applied curb 
markers at each of the City's storm drain inlets. In 
an effort to preserve and protect the quality of our 
oceans and wateNtays, the inleis are being marked 
to discourage people from dumping and washing 
used motor oil and other contaminants down the 
storm drain inlet. 

The curb markers are a 3-3/4 x 8 inch rectangle 
plastic tile with a clear protective urethane coating. 
The curb markers are permanently affixed to the 
concrete surface near the storm drain inlet. The 
curb markers are impact and theft resistant and will 
remain legible for up to ten years. The message on 
the curb marker reads "No Dumping, Drains to 
Ocean" in blue and green letters with a picture of a 
dolphin. 

Used oil recycling grant funds from the California 
Integrated Waste Management Board were used to 
purchase and install the curb markers. 

.,, 0 0 

0 ' g 
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Annual Large Item Collection Program \ 

Telephone Book Recycling 

Single and small multi-family dwellings that use curbside trash collection 
(not dumpsters) may panicipate in the Annual Large Item Collection 
Program. The program runs for ten weeks, beginning late June and ending 
in August. Residents have the opportunity to dispose of items that are too 
large or bulky for their trash containers. Water heaters, washers, dryers, 
refrigerators, carpeting, and furniture will be collected, recycled and/or 
ctisposed, at no adctitional cost to the resident. 

A notice will be hung on each resident's door two weeks in advance of 
the collection date for their neighborhood. Watch for your bright 
yellow door hanger! In addition, residents are entitled to a one-time 
call-in during the year for a large item pick up. 

For additional information, call (949) 646-4617 or (714) 754-5307. 

Fact/et: Last ye_~r-gpprq)f,imately 1.- l,;r11illion:p_<;,unds 
of larne:itemf were· cotiectecl. Appli¥rzces a':ccounted 

,I;,.~. I ; / •" ~, ..... .r,, .-.. . : • • • • •· • ··- . ·- ._ '. ·'-',,.. • "•,.., 

New Pacific Bell yellow page directories are 
arriving! Recycle your outdated books by dropping 
them off at one of our collection bins located in 
front of City Hall or at the Orange Coast College 
Recycling Center located on Adams between 
Harbor and Fairview. For more information, please 
call the Recycling Hotline, (714) 754-5600. 

j;;:For~[Q:200 pounds or 7 6% of the-totat 

Residential 
Pick-up 

.' ...... _,' '. """:'-: ·1;·-:-'"""""'.-"'.:;.~-.--......-.. 

Factlet::ln · 1998 . . Costa Mesa residents 
' recycf~d~2rooo teleph6ne,d1rectbires, .. 
_,;. -~- ·' 

Recycling Hoffine 
Recorded information about current 
recycling programs in Costa Mesa is 
available 24 hours a day by calling 
(714) 754-5600. Recycling 
information is also available 
on the City's website: 
www.cityofcostamesa.com. .. ···< 

' ... ,, \, 
\ :_ \ 
f: \ 

··--·.:.;:;.,, . ...: 

6 • SuMMER SduduLE 1 999 

of Used Oil 
The City of Costa 
Mesa and the Costa 
Mesa Sanitary District--, ....... ...,__. __ _ 

offer a "free" service for 
the pick up of used motor 
oil and oil filters from City 
residents. The used motor oil will be recycled into 
replacement fuel and/or re-refined motor oil. The 
used oil filters will be recycled into new metal 
products. This program is being funded by a grant 
from the California Integrated Waste Management 
Board. Residents can call 1-800-576-0041 to 
schedule the home pick-up. If you prefer to take 
your used motor oil and filters to a certified 
collection center in Costa Mesa, call the City's Used 
Oil Recycling Hotline, (714) 754-4861 for locations. 

\ 
\ 
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Christmas Tree Recycling 
Once again the City of Costa Mesa and the 
Costa Mesa Sanitary District will be providing 
the annual Christmas Tree Recycling Program. 
Residents are asked to remove the stands and all 
decorations from their trees and place them at 
the curb on their regular trash collection day. 

Costa Mesa Disposal will be sending a special 
truck to pick up tbe trees from December 28 ~ \ 
through January 8, 1999. The recycled trees ~ '\. 
are used for weed abatement and erosion 
control. 

Residents and businesses who use a 
dumpster are advised to contact tbei.r 
own hauler (phone number is on you 
bin) and inquire about tree 
recycling at their location. 

Factlet: 10,002 trees weighing 
I 30 tons were collected and 
recycled in 199 7. 

Recycling Made Easy! 
Did you know that the trash collected each week 
from your household is sorted and separated for the 
recyclables? All of the recyclables and trash are 
delivered to a large plant in Stanton that uses 
mechanical and manual sorting techniques. The 
recyclables are separated, baled, and shipped to 
manufacturers throughout the world. About 35% of 
the trash aniving at the plant is able to be be 
recycled. The leftover debris is landfilled within 
Orange County. For more information, call (714) 
754-5307. ABOP Collection Program for 

Household Hazardous Waste 

collection centers 
(714) 834-6752, then let us pick it up at your house 
for you! The Costa Mesa Sanitary District is funding 
a one year program to collect recyclable household 
hazardous waste. To schedule a FREE pickup at 
your home, call 800-HHW-PKUP. Residents who 
use dumpsters are not eligible for this program . 

WiNTER Sdtedule 1999 • ~ 
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Scavenging is Illegal 
Anyone going through your trash is a scavenger 

/ -.and is illegally stealing your recyclables. 
L:Scavenging is also a front for other crimes such as 

obtaining blank checks or discarded credit card . · 
receipts. Please report scavenging activity to the_'. 
District at 714/754-5307. · .. '!->: -:_· -

......... ~T _::_, {> -. 

~~l~~ab~~e~~fo~e Forl1111 l[t:~;.;: 
Memorial Day, Monday, May 29 l!!!!J 
All week, trash collection will be one day late 

Large Item Call-In 
Our summertime Large Item Collection Program 
helps residents dispose of unwanted furniture and 
appliances. Watch for your bright yellow door 
hanger about two weeks before your 
neighborhood collection date between June and 
August. 

In addftion to the summer program, residents may 
call 949/6464617 arid arrange a FREE.special 
large item pickup, one time during the calendar 
year. 

Sharps Program 
A FREE-home-generated sharps 
(syringes/needles) recycling program 
is available to Costa Mesa and 
Santa Ana Heights residents. Three 
local pharmacies, RiteAid at 3029 
Harbor Blvd., Steven's Pharmacy at 

Ramsey Rexall at 2246 Newport ~ 
1525 Mesa Verde Or. East, and ~ e 
Blvd. in_ Costa Mesa are participatin~ 
'in this unique program. 

Residents who use needles at home are invited to 
visit the pharmacies and pick up a FREE qua.rt
sized container. The containers hold 
approximately 100 used syringes. Residents may 
return filled containers to the pharmacies for 
collection, and will receive a new one in 
exchange. For more infonnation, please call (714) 
754-5307. 

Watch Your Weig~t 
... · .... ..,_. '• 

Containers weighing m~re-~a~ ~;P.ounds can 
easily injure the waste C9ll~·c_tio!1.-"W,Qtkers. ~ 
District requires that the:combinoo;weigtft"9Mhe 
container and contents may ·not ex6eed;aol' 
pounds. If in doubt, please separate·:ttie:ffems 
into two containers or heai&:ct_~-~JJJ)ags. 
Plastic and paper grocery·bags:are._nof 

Do .You Have Any ,Qf acceptable containers. A maximu·m·ot 20Qi_ 
pounds per household can be collected each 

These Items At Your HoL!se? week. > ,?.. -ffet~ 
Used oil, Batteries, Cleaning Products . . ~, :-,,~:·:;-.:.-\'.~,t;;:!'i1.1m. 

Pesticides, Paint, Pool Chemicals _ :~·\{}f~J\ff,~ 
Propane Tanks,' Road Flares ..... -· -~ -· -.-~:: -:~~;7!·~-~~i.i 
Fu~ls, J?tnt(freeze: Pain-t Thinner.-~· ' ... : · :- ·_:_~ ·. i-:~/j,;t/1i;jli 
Pohshes & Waxes ·· _ _ 1, ,. . · _ :• •. _ •· . _. . ·. . ;__' _.:-:-·~·-r:.~·:,..·~, 

· .· · ··'t~"';"""" ... ··~· • .... - -·. __ ~,a . ...,. ... ,. ,. , , .......... , .-"- ~ ... ~~~~>:.'""z·~~'f 

Most home, car and yard care products carfriolbe thrown into ttie trash. The Oran'ge'countyHousehold 
Hazardous Waste Collection centers will acceptyour' materials for F.REE. Your nearest ·cerrter'isrrn 
Huntington Beach at 17121 Nichols Street,'near:Warrier & Beach'Blvd. For hours of ope~itior{and 
directions, call 714/394-6752. . ·. · · . ~..-~·.~· .. ~· !: · · ; : ·-; ~ · · · · · · · 
Can't make it to the one of the four County hazardous waste collection centers, then let us pick it up at your 
house for you! To schedule a FREE pickup at your home, call 800-HHW-PKUP. This program is partially 
funded by the State of California. Integrated Waste Management Department. 

Recycling Hotline 
Recorded information about current recycling programs in Costa Mesa is available 24 hours a day by call 
(714) 754-5600. Recycling information is also available on the City's website www.cityofcostamesa.com 

0 
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Attention First Time Ffome6uyers! ·J· You may qualify for down payment assistance of up to $35,000 or 15% of the purchase price, whichever 
is less, for the purchase of a home in the City of Costa Mesa. You must meet the following program 
requirements: 

1. You have not had ownership interest in residential real estate within the last three (3} years, unless 
you are a 'displaced home maker.' {Please contact Agency for additional information on displaced 
home maker.) 

2. Your total gross household income is less than 120% of the 
Area Median Income for the County of Orange: 

Household Size 
1 
2 
3 
4 
5 
6 

"Maximum Income 
$58,450 
$66,800 
$75,150 
$83,500 
$90,200 
$96,900 

3. You have enough funds in savings to contribute 5% of 
the purchase price as your portion of the down payment 
plus cover closing costs for the pu~chase of a home. 

4. You plan on purchasing a home in the City of Costa Mesa not to exceed ·$252,700 in price. 

To request an application, please call the City's Housing hotline at (714) 754-4892 and leave your name, 
address and telephone number. Applications will be processed on a first-come/first-served basis and are 
subject to funding availability. 

"Housing purchase price and income limit guidelines are subject to change. 

Residential Pick-up of Used OB 
The City of Costa Mesa and the Costa Mesa 
Sanitary District offer a "free" service for the pick 
up of used motor oil and oil filters from city 
residents. The used motor oil will be recycled 
into replacement fuel and/or re-refined motor oil. 
The used oil filters will be recycled into new 
metal products. This program is funded by a 
grant from the California Integrated Waste 
Management Board. 

Residents can cal I 1-800-576-0041 
to schedule the home 
plck-up. If you prefer 
to take your used 
motor oil and filters 
to a certified collection 
center in Costa Mesa, 
call the Used Oil 

.~ecycling Hotline 
~t (714) 754-4861 

for locations. 

Telephone Book Recycl.ing 
New Pacific Bell yellow page directories are arriving 
between May 30 and June 7. Recycle your 
outdated books by dropping them off at one of our 
collection bins located in front of City Hall or at the 
Orange Coast College Recycling Center located on 
Adams between Harbor and Fairview. For more 
information, please call the Recycling Hotline (714) 
754-5600 

Fact/et: In 1999, Costa Mesa residents recycled 23,500 
telephone directories. 

Recycling Hotline 
Recorded information about current recycling 
programs in Costa Mesa is available 24 hours a 
day by calling (714) 754-5600. Recycling 
information is also available on the City's website: 
www.cityofcostamesa.com 

I, 

~ 
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The Costa Mesa Community Reporr is the official newsletter of the City of Cosca Mesa. it is incended co aid in informing residents 
of programs, services and activities available to them. Editorial guidelines have been adopted regulating cont ems co ensure that 
the newsletter remains accurate and unbiased. 

Annual FREE Large Item 
Collection Program 

Single and small multi-family dwellings using 
curbside trash collection (not dumpsters) may 
participate in the Annual Large Item Collection 
Program. The program runs for ten weeks, 
beginning the week of June 19 and ending 
August 25. Residents have the opportunity to 
dispose of items too large or bulky for their 
trash containers. Water heaters, washers, 
dryers, refrigerators, carpeting and furniture will 
be collected, recycled and/or disposed of, at no 
additional cost to the resident. · 

Watch for your bright yellow door hanger! A 
notice will be hung at the door of your 
residence two weeks in advance of the 
collection date for yo~r neighborhood. 

In· addition, residents are entitled to a one-time 
call in during the year for a large item pick up. 
To schedule your one-time pick up, call (949) 
646-4617. 

Fact/et: Last year approximately 918,000 pounds of 
large items were collected. Appliances accounted 
for 172,800 pounds or 19% of the total. 

Large Item Collection Program 
"Multi-Family Residences'' 

Residents living in apartment, condominium, 
duplex, and other multi-family complexes that 
utilize dumpster trash service will be able to 
participate in a large-item pick-up program 
offered in June. The City is offering this 
program for a limited time free of charge to 
residents. Your waste hauler will collect large 
items such as water heaters, washers, dryers, 
refrigerators, and furniture. 

Additional information is available on the City 
of Costa Mesa's cable channel 74, the City's 
web page, from your waste hauler, or by calling 
the City at (714) 754·5024. 

Update: 
Downtown Recreation Facility 
Construction is in progress on the new Downtown 
Recreation Facility located in Lions Park. The facility 
will house a new gymnasium, meeting rooms and a 
25-meter swimming pool. Pictures of the finished 
facility are posted at the construction site and can 
be viewed on the City's web page. 
(www. cityof costamesa .com) 

Construction is expected to be complete by March 
2001. The existing Downtown Community Center 
will remain open during the construction. 

\ 
: 

\ 
I 

i 
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FREE HOUSEHOLD HAZARDOUS WASTE DISPOSAL 

•Paint• used Motor 011 • Batteries• 
• Pesticides • Ferllllzers • 
• Household Cleaners • Antifreeze • 
• Pool Cflem/cals • 
• And Orner Household waste 
Containing Mazarclous Chomlcals • 

EASY AS 1-2·3! 
@ Pack those unwanted household and 

car-care products In the back seat or 
trunk of your car. 

<%l Drive to the convenient rocatlon 
listed on back. 

@ Sit In the comfort of your car. ffll out 
an easy form and attendant wlll 
remove products. 

oVal,PU<, 1/Hl!III. \laJ..Pak ol Coaolal Orengo Co.~1ty, 624303 0181 
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TRANSPORTATION 
~ND HANDLING 
I 
j 

· A maximum of 15 gallons or 125 pounds 
may be tronsported per vehicle, per 
trip (Deportment of Transportation 
regulation). 

· Materials should be in origirol con
toiner~s (except motor oil, fuels and 
antifreeze). 

· Containers larger than 5 gallons in 
size will not be accepted. 

· All containers must have lids, be 
sturdy, non-leaking, and protected 
from breakage. 

· Do not combine types of waste. 

· Do not mix oil-base point with latex 
paint. I 

i 
I 

· Dry ouj empty paint cons and discard 
in regu/ar trash. 

· If you Lish to have a container re
turned (i.e. oil containers and boxes/ 
crates used to transport materials), 
please notify the attendant in ad
vance. Some containers may not be 

re turnai'e• 

WHY~ TIL YOJ DRCP? 

VISIT THE 
STOP & SWAPI 

A unique and FREE program that allows 
you to drop off household, yard, and car 
care products you no longer nee9 and 
pick up others you can use. 

Currently available at the Anaheim, 
Huntington Beach and Irvine locations 
only. (Tuesday through Saturday, 9 a.m. 
to 1 p.m.) 

FOR MORE INFORMATION ABOUT 
THE HOUSEHOLD HAZARDOUS 

WASTE COLLECTION PROGRAM AND 
THE STOP & SWAP CALL: 

(114) 834-6752 

Or su <Xr ~site: www.oc.ca.gav/fwmd 

r['\ Orange County Recycles) 
¢ 

Printed on r' led paper. 
\ 

• 
Integrated Waste 
Management Depc:rtment 

I I• 

'1-fe! , 
,e~~! 

.. ~'-' --" 

DISPOSAL OF 
HOUSEHOLD 

HAZARDOUS WASTE 

Household Hozardo~Waste 
Collection Prag~ 
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Honey, before 
you go shopping, 
please check the 
Stop & Swap for: 

II' Latex Paint 
V Bug Spray 
v' Fhlorine 
v Cleaning products 

Thanks! 

County of Orange Stop and Swaps are funded by a Grant 
from the California rntegrated Waste Management Boord. 

it.\ Printed o· · >ycled paper. . . 

• 

Integrated Vv'aste 
Management Depar~ment 

Before you shop ... 

and 

Household Hazardous Waste Co.tion Proqm; 

0013567



HOUSEHOLD HAZARDOUS WAST'E 

COLLECTION CENTER LOCATIONS ;_~·./ 

ANAHEIM 
REGIONAL 

COLLECTION CENTER 

1071 N. BLUE GUM STREET 
Located between the 91 & 57 Fwys 
at the corner of La Palma Avenue 
and Blue Gum Street in Anaheim 

~visit the Stop & Swap to obtain partially used 
household products at no charge. 

HUNTINGTON BEACH 
REGIONAL 

COLLE,CTION CENTER 

17121 NICHOLS STREET 
Next to Rainbow Recycling and Disposal. 

Major cross streets are Beach Blvd. 
and Warner Ave. in Huntington Beach. 

IRVINE 
REGIONAL 

COLLECTION CENTER 

6411 OAK CANYON 
Next to City of Irvine Corporate Yard. 

From the (5) freeway take the Sand Canyon 
exit, go Southwest to Oak Canyon and turn right. 

~visit the Stop & Swap to obtain partially used 
household products at no charge. 

SAN JUAN CAP,ISTRANO 
'REGIONAL 

COLLECTION CENTER 

PRIMA DESHECHA LANDFILL 
From the (5) freeway take Ortega Hwy. (74}, 

east to La Pata Avenue, turn right and 
follow road to Landfill entrance. 

COLLECTl,QN CENTER HOURS OF OPERATI.ON: 

Tuesday through Saturday 
9:00 a.m. to 1 :00 p.m. 

Collection Centers are Closed: 

Rainy Days; Christmas, 'Independence, 
New Years and Thanksgiving Days .. 

.... "' ·~ ~,-... , .... 

Hazardous waste is not accepted from businesses, schools, 
government agencies, churches, non-profit organizations. 

•~ 
f'. •' Printed on recycled paper 
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Attention All Residents 
of Costa Mesa 

and Sanitary District Customers! 
FREE Horne Pick-Up Program For Used Oil 

and Other Household Hazardous Waste! 

How Does It Work?· 
1.) Resldent Calls the HHW Hotline (800)-HHW-PKUP 

to Request a Collection: When a Resident calls our 
Household Hazardous Waste (HHW) Hotline at 1-600-449-
7587 we ask for the caller's address, age and the type and 
amount of material available for collection. 

2.) A Collection Date is Scheduled 
by Phone, and an HHW Kit is 
Shipped via UPS to the Horne: 
A pickup date is scheduled over the phone 
based on the next available collection day. 
The program is fully explained and safety 
procedures reviewed. An HHW Kit is sent via 
UPS to the resident's home prior to the 
collection date. The kit can hold up to 75 
pounds of the most hazardous chemicals. 

3.) The HHW Material is Collected: 
On the scheduled date, our team will collect 
the eligible HHW directly from the resident's 
home. The program satisfaction survey card 
(included in the kit) should now be completed 
by the participant and mailed directly to the 
City to help track the program. 

4.) HHW is Transported to the Appropriate 
Facility for Recycling or Disposal: 
Used oil will be transported by Safety
Kleen to its refinery in East Chicago, 
Indiana. There the oil will be refined into new 
lubricants. Other materials will be sorted 
and lab packed for recycling or proper disposal. 
Paint will be recycled into more usable paint. 
More than 90% of all materials collected Safety
Kleen/Curbside are recycled .. 

·''= 

Don't Forget to Recycle Your Used Oil and 
Filters! Help to ensure clean land and water for the 
future. One gallon of oil pollutes one-million gallons of 
water. Also, a drained oil filter still retains up to 44% of its 

original capacity. That's 9 oz. of oil! 1 ~~ 
C: . -.. ,..,, . 
'I; • . ::; 

,, a • • .. 

FILTERS 
ACCEPTEC 

.~t. This program is made possible. in part. by a grant from the California lnlegraled Waste Management Board. 
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Fire Prevention News 
How to Reach Vs 

327.7400 Rebekah Tapie 

327.7401 Bill Halley 

327.7402 Michelle Rudaitis 

327.7403 Dave Hollister 

327.7404 Tom Macduff 

327.7405 Teri Durnall 

327.7406 Lisa Yarnell 

327.7407 Planning Desk 

327.7408 FAX 

SPARKY THE FIRE DOG'S 
CYBERSURFAR/ 

NFPA's Sparky the Fire Dog web 
site (www.sparky.org) will be 
among the featured destinations on 
this year's CyberSurfari, a free 
Internet treasure hunt sponsored 
by Lycos. CyberSurfari lets kids 
safely explore more than 100 
educational web sites, solve clues. 
and win prizes. By exploring the 
exciting and safe destinations 
featured on this year's 
CyberSurfari. players will improve 
their deductive reasoning, Web 
savvy, and reading skills. 
Whatever your child's age. or 
surfing skill level, there is a 
division of play suitable for them . 
To prepare for an expedition, visit 
www.cybersurfari.org. 

DID YOU KNOW ... 

THE HOUSEHOLD BATH IS THE 
MOST COMMON SITE FOR 
DROWNING IN THE FIRST YEAR 
OF LIFE? 

POOL SAFETY 
Each year hundreds of 

children needlessly succumb to 
drowning in swimming pools. 
Drowning is the leading cause of 
death and permanent brain damage 
among children ages one to five years 
old. The following considerations 
should be followed to help prevent an 
accidental drowning. 

~ Remove toys from around pool 
decking and on water surface. 
Brightly colored pool accessories 
add to the attraction children 
already have for pools. 

o Surround pool with a fence at 
least five feet high with a self
closing, self-latching gate. Do not 
consider the house as part of the 
fence. 

o Pool covers provide a false sense 
of security. Children can still 
drown, even with a pool cover. 
Follow the manufacturer's 
directions. Make sure the cover 
fits well and read any consumer 
product surveys before 
purchasing. 

o Never leave a child 
unattended. Remember, it only 
takes seconds to drown. 

~ Know CPR if something does 
occur and activate 911 
immediately. 

o Teach children the danger of 
pools and how to swim as early 
as possible . 

Remember, children can drown 
in as little as a gallon of water. 
Wading pools, buckets, and toilets 
are all potential dangers. 

Follow these simple rules to 
prevent accidents at home, when 
vacationing, or leaving your child in 
someone else's care. 
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tlight on safety 

HOME ESCAPE PLANNING OH THE RISE 

In 1997, the NFPA commissioned a 
national survey, which showed that ont-,, 
16% of Americans had developed a 
"practiced" home fire escape plan. 
Earlier this year, another survey was 
conducted that showed a significant 
increase in the number of people who 
have participated in this life-saving 
activity. Use the following safety 
information to educate your family 
members and PRACTICE ITl 

[?Dffi.l3 ~m~I]\?')J 
Fov-~~ 

Who's EDITH? 

EDITH stands for f>(IT 

QRILLS !N IHE HOME, a standard 

approach to formulating 

escape plans recommended by 

NFPA, the National Fire 

Protection Association. 

Every family should 

DRAW~ FLOOR PLAN of their 

home, marking two ways out 

(including windows) of every 

room. 

DISCUSS THE ESCAPE ROUTES 

with every member of the 

household. 

PICK~ MEETING PlACE 

outside the home where 

everyone can meet, so you can 

count heads and tell the Fire 

Department if anyone is 

trapped inside. 

The most important 

element of any escape plan is 

to PRACTICE IT. 

Newsletter designed by Rebekah C. Tapie 

DANGEROUS 
ASSUMPTIONS 

When the NFPA asked 
Americans, "How long do you 
have to escape from a fire in 
your home?", 58% said two 
minutes or more-and that 
includes 24 % who estimated 
they have more than ten minutes 
to escape a home fire. 

The truth is, you may 
have much less time to escape. 
A typical living-room fire can 
threaten the entire house in 
just a few minutes-producing 
life-threatening conditions in 
upstairs bedrooms less than two 
minutes after the smoke alarm 
sounds. 
',, ... ,, .. , ...... , ...... 'lo .. "'"', ..... , .. ,'" ... 

Storm Water & Urban Runoff 
Pollution (SWURP) 

Even though you might live 
miles from the Pacific Ocean, you may 
be polluting it without knowing it. 

Anything we use in our home, 
car and business like motor oil, paint, 
pesticides, fertilizers and cleaners can 
wind up in the street. 

A little water from rain or a 
garden hose can carry automotive and 
household materials through the storm 
drain polluting bays, wetlands and the 
ocean. Storm drains are there to drain 
water off the screet, not for disposal of 
hazardous materials. 

Before you pour anything into 
the guner or down the drain, stop and 
think! These pollutants flow together 
on a journey from the storm drain to the 
flood control channel where it can 
evenrually empty into the ocean. This 
type of pollution is called Storm Water 
& Urban Runoff Pollution (SWURP). 
It is a serious threat to the beaches and 
ocean of Southern California. The July 
issue. of Fire Prevention News will 
include ways to reduce SWURP. 

El Wood or rnetil core 
sparkle,s are~ i11 

Cali(ornia. 
El Sparklers are the most 

Fr~uent cause o( injuries 
to children under age 10. 

0 Sparklers bum at 
temperatures as high as 
1,800 degrees and can 
cause severe burns to 
children. 

El Sparklers can also easily 
and 'luickly ignite 
children's clothing. 

0 Fireworks purchasecl i11 

Mexico are ilkga1. ancl 
ca 11 be even more deadly 
because manufacturing 
codes are non-existent. 

SUMMER CERT CLASSES 

Call Teri Durnall in the Fire 
Prevention Bureau at 714.327.7405 
to schedule an upcoming class. 

•:• June 17 

,:, Juty 15 

•:• August 19 

THE SAFE WAY 
IS THE 

BEST WAY 
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Fii-e Ptevention Numbel"S 

327.7400 Rebekah Tapi~ 

327.7401 Bill Halley 

327.7402 MicheJle Rudailis 

327.7403 Dave Hollister 

327.7404 Tom Macduff 

327.7405 Teri Durnall 

327.7406 Lisa Yarnell 

327.7407 Planning Desk 

327.7408 FAX 

COSTA MESA 
EMERGENCY SERVICES 
EXPO 

A GREAT SUCCESS 

IT'S GOOD FOR THE CITY! AN 
ESTIMATED 5,000 PEOPLE 
ATIENDED THE MAY 21, 2000, 
EMERGENCY SERVICES EXPO 
AT FIRE STATION #4 THIS 
YEAR. 

A SIG THANK YOU TO EMCEE 
BATTALION CHIEF JAMES 
ELLIS, CAPTAINS SCOTT 
BROUSSARD AND KIRK 
DOMINIC, AS WELL AS 
NUMEROUS OTHER INDIVIDUALS 
WHO PLANNED AND PREPARED 
FOR THIS EVENT. EVERYONE 
INVOLVED IN THIS YEAR'S EXPO 
DONATED COUNTLESS HOURS 

TO ENSURE THOSE WHO 
ATTENDED LEFT WITH A BETTER 
UNDERSTANDING OF 
EMERGENCY SERVICES 
PROVIDED BY THE CITY. 

BESIDES INFORMATION AND 
EDUCATIONAL BOOTHS. THE 
FOLLOWING DEMONSTRATIONS 
WERE PROVIDED'. 

X AUTO EXTRICATION 

X CSFA VINTAGE FIRE 
ENGINE, FOR PHOTOS 
AND NOSTALGIA BENEFITS 

X FIRE DEPARTMENT HIGH· 
RISE RAPPELLING 

Jl 1515, SEARCH CANINE. 

X 

jt 

X 

)( 

)( 

PERFORMING "STOP, DROP, 
& ROLL" 

MAKESHIFT BUILDING 
USED FOR A "LIVE FIRE" 

POLICE CANINE APPRE· 
HENDING A PERPETRATOR 

MCDONNELL DOUGLAS 
FOAM DISPENSING UNIT 

MINIATURE TRAIN RIDES 
AND FIRE APPARATUS RIDES 

0. C. FIRE AUTHORITY 
EXT!NGUISHMENT OF JET 
FUEL BY FOAM BLANKET 

ORAM~f (OV~TY FAtR 
vVLY 19-JO, 1000 
0 Hot... Hot... Hot· We're 
spicing it up! is the theme For 

the millennium Orange County 
fair! Costa Mesa Fire Prevention 
OFAcers will be staffing the Fire 
Prevention Spanish Village 
booth on July 19'h. 

Make su l'e you stop by to say 
hello, play a Water Watchers 
game, Find out "What's Hot. 
What's Not·, and pick up a Free 
saFety electrical plug. We hope 

to see you all thete! ~-.. 
•.• /}\ f;..(5 . 

~,J!{,\ff"'.J ./1,- -,1'(_ \ • . . s~ ,.." t,"( ~- ) 
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CALIFORNIA INTEGRATED WASTE MANAGEMENT BOARD 

iQUE ES CONVERTIR BASURA EN 
ABONO (COMPOSTAJE) Y POR 
QUE HAY QUE HACERLO? 
Lo monero come reciclo lo noturoleza, es decir, el compostoje, es lo 
desintegroci6n controlada de moterias org6nicas tales coma hoios, 
romos, recortes de paste y residues de olimentos vegetoles. El 
producto que resulta de eslo descomposici6n se llama "compost" o 
abono org6nico. 

El compostoje reduce lo ocumuloci6n de grondes contidades de materias 
org6nicos en nuestros bosureros municipoles y las convierte en un pro
ducto util. Los molerios org6nicos representon mas de lo mitod de lo 
basura municipal de California. Por lo tonic, el composlaje en cosa 

, reduce los coslos !onto del transporte de lo bosura coma de lo 
operaci6n de los bosureros municipoles. 

El obono o "compost" es excelente pore los iardines y los pro
dos. Ademcis, usted ohorro dinero al no tener que compror 
acondicionodores de suelo, pojo y lertilizonte. 

EL COMPOSTAJE ES FACIL 
El compostoje puede efectuarse en el 
patio de la case en un recipiente fobri
cado para este prop6sito, o simplemente 
amontonondo los desechos orgonicos (o~ 
gunas ciudodes requieren recipientes 
cerrodos). Los negocios, las escuelos y olras instituciones tambien pueden 
transformer f6cilmenle las desechos en obono. Comuniquese con el go
bierno del condodo o de lo ciudod para obtener informoci6n ocerco de 
closes grotuitos sabre compostaje y de c6mo odquirir recipientes gratis o 
o precio de descuenlo. 

Los recipientes coseros se pueden conslruir con pedozos de madero, 
mallo para gollineros, e incluso en recipienles viejos para bosura 
(con ogujeros perforodos en los lodes y en el fondo). 

Los recipientes fabricodos incluyen unidodes de rotoci6n, conos y 
unidodes verticoles !armadas par varies recipientes; eslos recipienles se 

• 

pueden compror en tiendos o a troves del correo. Dedique suficienle liem· 
po a considerer sus opciones y luego seleccione el recipiente que mejor 
se ,ojusle a sus necesidodes. 

Pora obtener uno descripcion sobre como construir su propio reci
piente, o uno listo de vendedores de recipienles pre-lobricodos para 
compos!oje cosero, llame o California Integrated Waste Management 
Boord ol 1-800-553-2962. · 

METODO DE (OMPOSTAJE 
Se requieren cuotro ingredientes bosicos en lo eloboroci6n de obono; 
niir6geno, corbono, oguo y oire. El meiodo mos sencillo consisle en: 

• mezclor en capos, porles oproximodomente iguoles de mote
rioles verdes !ricos en nitr6geno) y molerioles de color cole o 
secos lricos en corbonol, formondo uno pilo al oire libre 
o colocondo los materioles en uno eslrucluro cerrodo; 

• ogregor oguo; 

• revolver para que entre el oire; y 

• permitir que los microorgonismos e insectos desintegren los 
moterioles con el ironscurso del liempo. 

NITROGENO 
Los molerioles verdes toles como recortes de cesped y desechos de! jordin 
son fuentes ideoles de nitr6geno !uno vez que se secon se convierten en 
fuentes de corbonoJ. las c6scorcs y trozos de lruto o verdures tombien 
pueden proporcionor nitr6geno. Poro reducir lo posibilidod de plogos o 
moles olores, es mejor eviler los residuos de comes o productos locteos y 
enierror haste el fondo de la pile otros residues de olimenlos. 

AGUA 

CARBONO 
El cesped seco y las recorles de jordinerio !oles coma 
hojos secos, romos o heno pueden proporcionar el ba
lance necesorio de corbono a uno pile de abono. 
Corle o desmenuce bs piezos grandes o un lomono 
de 12" o mos pequeiios (las romos gruesos con 
bostonte madero, deben cortorse en pedozos 
pequeiios, molerse o no usorseJ. 

Los ostillos de madero sin lrolor y el aserrin son uno 
fuente util de corbono; pueden ser usodos si lo pilo 
conliene demosiodo nitr6geno. 

Su pile de obono debe tener la mismo humedod que uno "esponjo 
exprimido". El contenido de humedad debe ser de 40 a 60 por ciento. 
Poro verilicor que existe la humedod odecuodo, introduzco la mono en 
lo pilo de obono, tome un puiiodo de material y oprimalo; si escurren 
unos cuonlos golos de ague, probablemente contiene sulicienle 
humedod, si no, ogregue oguo. 

Al agregor oguo es mejor introducir la monguero de monero que no se 
humedezco unicomente lo porle de orribo de lo pilo. Tambien puede 
humedecer lo pile cuondo ta esle revolviendo. En clime seco, tel vez 
tengo que oiiodir ague con reguloridod, edemas, quiz6s tombien sea 
necesorio cubrir lo pile. Uno pilo de obono debidomente construida eli
mino el exceso de oguo. 
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ANTIFREEZE 

What is Antifreeze? 

Antifreeze, made up of mainly water and ethylene 
glycol, is added to radiator water in motor 
vehicles. Ethylene glycol lowers the freezing point 
and raises the boiling point of radiator fluid. In 
ocher words, it keeps che water from freezing on 
very cold days and bo'iling over on hoc days. 

Auto maintenance experts recommend that 
radiators should be flushed every 1-2 years. This 
presents a question of what to do with the radiator 
fluid. Care must be taken to store new antifreeze 
safely and also to dispose of used antifreeze 
properly. 

What are the Hazards? 

Antifreeze contains ethylene glycol, a hazardous 
chemical. Because ethylene glycol is a clear, 
colorless, and sweet-tasting liquid, it is very 
attractive to pets and small children. If 
swallowed, ethylene glycol may cause depression, 
followed by respiratory and cardiac failure, renal 
and brain damage. 

According to the U.S. Consumer Product Safety 
Commission, between 1986 and 1988 more than 
3,000 injuries related to antifreeze occurred. 

Ocher hazardous chemicals found in used 
antifreeze could include a variety of elements such 
as gasoline, copper, zinc, and lead. These 
materials become trapped in and contaminate 
antifreeze over time in an operating vehicle. 

Antifreeze, carelessly disposed of, such as poured 
into a storm drain or ditch, into a river or stream, 
onto the ground, or into the regular trash, presents 
a health threat to humans, animals and the 
environment. The hazardous chemicals may seep 
into the ground and contaminate the groundwater. 

In addition, antifreeze should be stored properly to 
avoid accidents to children and pets attracted by 
its sweet smell and taste. 

Can Antifreeze Be RecycJed? 

Used antifreeze can be recycled for use by che 
mining industry, which sprays icon coal co keep ir 
from sticking together and the glycol industry, 
which uses it as an airplane de-icing solution. Ir i~ 
also used in cement grinding and brake fluid. 

Call nearby radiator shops to find our if they 
collect used antifreeze for recycling or accept it for 
proper disposal. 

I ,An~~e)~_ci~~.· itt ~t~red: p~~P~~1y·~ 

1

-:. to.:reciuce:~c_c~~~?~:t~ ~hif dr~·", ~ . J 
· · ,., · "·and pets: ... ·~-.',. · · ··-:, ! t :·' .. ;- ; ;_:·:,.···· '.\'.<'.· '.:. -,~ ·: J.'./ \ti <: ~z--; .'.'l 

How do I Dispose of Antifreeze? 

Follow these proper disposal and storage methods: 

Store antifreeze in its original container away from 
children and pets. Children may mistake rhe 
antifreeze for beverages. 

If the antifreeze is new, give it away to a friend or 
neighbor who could use it. 

Take your used antifreeze to a household 
hazardous waste collection facility or save it for a 
collection event. 

Call your local health department or the 
California Integrated Waste Management Board's 
Recycling Hotline at l-800-553-2962 co find the 
location of a household hazardous waste 
collection program in. your community. 

1/93 
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AEROSOLS 

What are Aerosols? 

Aerosol cans contain propellanrs and active 
ingredients such as pesticides or paint. Propellants 
are gases under normal conditions, but when they 
are placed under pressure (as in aerosol 
containers), they liquify and occupy far less space. 
When the nozzle is pressed, pressure is released 
and the propellant quickly returns to ics gaseous 
state, spraying into the air and carrying che 
product with ic. 

What are the Hazards? 

Aerosol products include: Oven cleaners, tile 
cleaners, pt!sticides, disinfectants, hair sprays, 
room deodorizers, paints, and furniture polishes. 

Hazards associated wich aerosols vary greatly. For 
example, pesticides include toxic materials, while 
some oven cleaners contain corrosive chemicals. 
Since aerosol-propelled particles are very small, 
they are easily absorbed into the lungs and 
bloodstream. Many of the propellants used with 
these products, such as butane or propane, are 
flammable and may be explosive. 

A variety of aerosol produces still contain 
chlorofluorocarbons, which are harmful to the 
ozone layer (present approximately 70,000 feet 
above the earth's surface). The ozone layer 
provides a protective shield against harmful 
radiation. 

How Do I Avoid Accidents? 

The following safery rules should be observed 
when using aerosol products: 

Never puncture or subject an aerosol can to sharp 
impact; a sudden puncture may cause an 
explosion. 

Never leave or place an aerosol can near a high 
heat source such as a heater, direct sunlight, or 
fire. Heat causes the propellants co expand which 
may cause an explosion. Also, many propellants 
are flammable. 

Never place an aerosol can in a trash compactor; 
the increased pressure may cause an explosion. 

Never throw a full or partially-full aerosol can 
into che regular trash. Refuse collectors may be 
injured by exploding cans and/or be sprayed wirh 
hazardous chemicals. 

How Do r Dispose of Aerosols? 

The following procedures should be observed 
when disposing of aerosols: 

Use che product completely or give it away to a 
friend or neighbor who may be able co use ic. 

If the product cannot be given away for reuse or if 
the nozzle is broken, cake ic to a household 
hazardous waste collection faciliry or store ic 
safely, away from hear, until a community 
collection day is held. 

Empry aerosol cans (no produce emirs when nozzle 
is depressed) may be thrown away with the regular 
trash. 

Buy non-aerosol, pump-type sprays or powders. 

Call your local health department or the 
California Integrated Waste Management Board's 
Recycling Hotline at 1-800-553-2962 co find the 
location of a household hazardous waste 
collection program in your area. 
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•Costa Mesa Sanitary District 

'· 
_) 

P.O. Box 1200•Costa Mesa•CA•92628-1200 

50°/o of Your Trash 
is Being Recycled! 
Our recycling program has accomplished its 
goal! Recycle 50% of your trash by the year 
2000. How did it happen? ln two easy steps!! 
Step one, take your containers to the curb. Step 
two, you're done. That's it! We sort and separate 
the recyclables from your trash, so you don't 
have to! Since we recycle for you, there is no 
need to sort your waste before placing it at the 
curb for collection. 

All of the recyclables and trash are delivered to a 
large recycling plant that uses mechanical and 
hand sorting techniques. We recycle efficiently 
and can also easily adapt to changes in the 
science of recycling. Our recycler is currently 
diverting 50% of the total waste stream, all with 
no effort from residents. 

·---------
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COJLOJR. MJE 

County Sanitation Districts of Orange County, California 
l~O. Box 8127 

Fountain Va llcy, CA 92728-8127 
(714) 962-24 l I 

{l[D y Made with post-consumer content 

County §2Ullration Di§tricIB 
of Orange County, Calif3miai 
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WASTEWATER TREATMENT PROCESS 

5. ~ 
... the treated ~ 
wastewater goes 
into a very large 

1. 
... Sewer pipes carry the waste
water from ':1omes, businesses, 
and factorie.; to 
the TREATMENT PLANT. .. 

SECONDARY 

2. 
PRELIMINARY 
... At the plant, the waste
water is first sent through a 
screen that collects and removes 
large objects - .like rags, toys, 

ai1d rocks ... 

PRIMARY 
... ln primary 
treatment, heavy 
materiaJs in the 

' wastewater sink 
to the bottom of 
a tank and are 
removed. 

pipe that carries it far into the 
ocean where it mixes wilh seawater 
through hundreds of portholes. 

... In secondary treatment, good 
bugs (bacteria) eat the lighter 
material· that is left in the waste
water ... 

The material 
that is removed 
is treated and 
sent to farms to 
help crops 
grow ... 

•• 
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The Soap and Detergent Association 
475 Park Avenue South 

New York, j\ry 10016 
(212) 725-1262 

,Do You Know Where 
The Water In Your 
Storm Drai~ l/ilflp 

Goes? ~+· ~ ~~~-y ;~<"",,~ .... --.,. --~ \ -~·-, . 
. --~.-

\ 

' \ 
\ -----

To The Ocean.:-;.-. 
, -- - --- - -
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Redclaje de llantas 

Es LA LEY 

El C:1lifornia Integrated Waste 
Management Act requiere que las 
ciudades reduscan las camidadcs de 
basura, que se depositan en los basureros, 
por 50% para cl a110 2000. En California 
se genera mas de 29 millones de llantas 
usadas cada afio. Pocos basureros aceptan 
llamas usadas por lo que tienden a flotar 
arriba de los basureros una vez quc la 
basura es cubierta con ticrra. 

Milloncs de toncladas de llantas usadas 
son almacenadas en el estado de 
California, causando problemas de salud y 
segu rid ad. Llantas que son tiradas en las 
calJcs y callejones puedcn causar inccndios 
y depositar sustancias venenosas al 
ambieme. 

CERR.ANDO EL CIRCULO 

Llantas usadas sc pueden procesar para 
sacarlcs el hulc que sc puede usar para 
construir carrcccras y otros productos. 
Reciclando sus llamas usadas puede usted 
ayudar a la ciudad llcgar alcanzar la meta 
de reducir la basura quc se tiene que llevar 
a los basureros, y al mismo ticmpo ayudar 
a que Costa Mesa sea un lugar mas limpio 
y saludable adonde vivir. Usted pucdc 
cerrar cl circulo de reciclagc al comprar 
productos que sean fabricados de 
materiales rcciclados, como alglmas 
mangucras de regar y alfombras para la 
puerta de su hogar. Para mayor 
informacion llame al 714/754-5043 o al 
714/754-5024Para basura peligrosa quc se 
genera en los h ogares, Ila me al 714/834-
6752 e 

Reciclaje de llantas) 

SIM.PLES MEDIDAS QUE PUEDE 
·roMAR 
Comprc las llantas mas eficientes, que 
duren mas ticmpo en gastarsc y le ahorren 
gasolina a su vehiculo. Si todos los carros 
en Los Estados Unidos estuvieran 
equipados con llamas eficientcs, se 
ahorrarian 400,000 barriles de aceite al 
dia. 

Para incrementar la vida de sus llantas y 
rcducir el consumo de gasolina de su carro 
asegurcsc quc sus llantas esten infladas 
correctamcnte, balancee e intercambie sus 
llancas de posisi6n en el vehiculo, para 
quc se dcsgastcn igualmente, cada 6-8000 
millas. 

Sc calcula que 50% a 80% de las llamas en 
los vehicules son usadas sin suficieme aire, 
lo cual reduce las eficiencia de se vehiculo 
por 5%. Mantcnga sus llamas infladas 
correctameme y ayude a ahorrar al pais 2 
billoncs de galoncs de gasolina al afio. 

Traiga sus llantas usadas a los cventos de 
coleccion de llantas o llevelas a los lugares 
donde vcnden llantas para que scan 
reci~ladas. En Costa Mesa hay dos lugares 
que acceptan llamas usadas sin cobrar or 
por una pequena cantidad de dinero: 

Just Tires 

3005 Harbor 
Blvd. 

Big O Tires 

322 E. 1rh St. 

TIRE RECYCLING 

Costa Mesa Sanitary District 

City of Costa Mesa 

• 
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Tir_e Recycling 

1T'S THE LAW! 

The California Integrated Waste 
Management Act requires cities to 
reduce che amount of waste disposed i.n 
landfills by 50% by the year 2000. 
Californian's generate over 29 million 
scrap tires per year. Fewer landfills are 
accepting tires for disposal because they 
tend to "float" to the landfill surface 
after being covered. Mil.lions of tons of 
tires are stockpiled around the state, 
creating health and safety concerns. 
Tires illegally dumped in streets and 
alleys may catch fire and release toxins 
into the air 

COMPLETING IBE LOOP 

Old tires are processed into crumb 
rubber, which can be used to make 
things like roadways and carpet 
padding. By recycling your used tires, 
you will be helping the City to meet 

· reduction goals, and helping to make 
Cosca Mesa a healthier place to live. 
You can complete the recycling loop by 
buying products made from recycled 
material, like soaker hoses and 
doormats. 

Call For Further Information 

714/754-5043 714/754-5024 

Household I-Iazardous Waste 
Hotline 714/834-6752 

e 

Tire Recycling 

SIM.PLE THINGS You CAN Do 
Purchase the longest lasting, most fuel 
efficient tires available. If all cars in 
the U.S. were equipped with the most 
efficient tires possible, the fuel savings 
would equal 400,000 barrels of oil a 
day. 

To increase the life of your tires and 
improve your car's fuel efficiency 
make sure they are properly inflated, 
balanced and rotated every 6-8,000 
miles. 

It is estimated that 50-80% of tires are 
underinflated which decreases the 
car's fuel efficiency by 5%. 
Maintaining properly inflated tires 
could save Americans up to 2 billion 
gallons of gasoline per year. 

Bring old tires to collecti.on events or 
to businesses that sell tires to ensure 
they are recycled or properly 
disposed. Costa Mesa sites that accept 
tires for free or for a nominal fee are: 

.Just Tires Big O Tires 

3005 Harbor 
Blvd. 

322 E. ll11, St. 

Support local and state efforts to 
recycle tires, to use more recycled 
rubber in tires, to purchase materials 
manufactured from recycled tires, and 
to convert discard~d,,tires into energy. 

RECICLATE DE 
. LLANTAS 

Costa Mesa Sanitary District 

City of Costa Mesa 
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WHAT IS 
CONSTRUCTION 

AND DEMOLITION · 
DEBRIS? 

C&D debris is marcrial generated in [he: construction 
and demolition of buildings and roads. According to 
the California Integrated Waste Management Board, 
C&O debris makes up approximately 28% of 1.hc stare's 
waste stream, Orange County busincs.~cs generate large 
quantities of C&D debris and could save money by 
diverting this material through reuse and recyding. 
Reducing the: a~1ountofC&D debris that is landfilled 
will also help Orange County cities meet the: 50% 
diversion rare required by the California lntegra1cd 
Waste Management Act of 1989. 

Disposal rares are demmii;ied by [he quality of material. 
Some processors will give estimates of disposal rates 

over the phone. Ultimately, the condition of the 
material Y;ill be dc:rermincd upon delivery of 
the material. 

lips for managing your C&D debris for recycling: 

• Develop a C&D waw: management plan 

• Assess 1l1c amounrs and composition of your waste 

• .Assess the space available for separation of nmerials 
on site 

• Assess [he locnion of nearby recycling facilities 

Educating employees, comractors, and sub-contractors 
about the benefits of recycling C&D debris will 
improve your bonom line and help your community 
conserve namral n:sources. 

e 

I I 
• • • 
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KEY: b :'! buybntk nlc .:- oo r:hr1191? f-fc-'1 
Ac1nmn: S1ec-1. Inc. 
:11.00 (;. f"roulcrn Slrir-r.l, Annlu~lm 
(I Ml 630·65'3 

Agui,,n9" FrH1illzr.r Compnny 
799'- l.tvlne OOtllP.YtUd, ltVhH? 
(9491 706•9558 _ •- -
All Vnrloly Mol~I•. Inc. 
rn 16 Sanllnigo, Snntn Ann 
(7141835-9235 ----- _ 
Amn,0,1 E1wfr(lmm:m1nl 
70•1f1 l:'mar Av~nue, WJ1l11lm 
(~621 '.89·91 ~ I 
Bren Gr~rr, nf\c.yc1i119 
1952 Vtilr.m::h, .rwcm11), n,r.n
(7141 529•0100 
i:mrnolldn,tCtj \10111111,r., I ;n1,s1:11'.)t1et 
1 IJ1 Blue Gum, AnilhClm 
(7 Ml 2JB-3300 

en rortmster 
11,32 Knol1 furcnuc, Stnnton 
(7MI 891 ·'-776 

On;, COm, c;u,hlng Corp• -
1120 N. nJchlleld nond, lrvlnc 
j949) 777-6400 -----------Du Pont Cntpe, Reclnmntlon/Recy-clc- Ccmlr.1 
1355 S. A.cnc!n Avenue, Fullr.1ton 
(714) 518-1088 

61 I.mo ~.inin;ini ~,p~nV 
nocky non-cl nl l"mloln Pkwy, Lnke r-mr.91 
(9491458-7993 
Ewl,c'.'I Mnlr.rlnl~ 
16091 Com,hucllon Clrclr., lrvlnr 
(71o11 SS~·B008 
Ewi;;; r.,nte~lnl~ -
J,so1 O,tr.gn llwy, Snn J1mn C.nplshnrio 
(9491 728-0436 
~r.w~--
8182 Knlclln Avenue; Slonlon 
(7141894·0032 I --------- ------- -Hnmmn l\ggrcgotes 
Cnllloml:n Soull1 o1 Spring. Long IJr.ach 

[~).:!£~- -- ·-----· 
Hanson Aggrl!'gnte, 
GOSS Cherry, Long Bench 
(000)300•6120 ___ I_ . 

iin1WOti Aggrego1e9 
Octhnrd & lnfberl. Jlunllnglon Ocnch 
10001 :mo-sno 
tlm1non Agg1cgnt!:!.S 
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6145 SnnUilgo Cnnyon, Orange 
_(BOO) J00-6120 "- 11/c _____ nlc ________ . _____ ---·---

JAP nebon Wholesnle-, 
1301 Unncoc'li\. S11C"ct Sullc C, Annh-clrn 
(714) 779•1565 
Wnii'e Mn,u~gC!m~hl of Ornngo - -----
2050 N. Ginns.en, Ortmgc
(114) 287•0200 

~;p;-i."'o-;: 11rc. 
Loc-ntlons vtuy Uuougt1001 Omngc Cou111y 

I 1 I - -- -- ·--- --

1 (9491753•1414 c,I. 114 

~Olsposnl -----
17121 rnr:::ttols. Hunlln9lori Bcoch 
(7141 847•3581 
Rj~ --· -----
15505 E. Un.coin Avenue,@ 8.n-lnvln. Ornnge 
(7141637-ISSO 

Sunset Envhonmenlnl 
181:22 Con,;huc:lion Clrclc W., lrvlnc 
(949J 552-878• 
Sun Wru;I Me1nls 
1150 N. Lemon Strcoi.An;ihr.lm 
(714) 63S•0<70 I 
~do~-------
7992 Ir.Inc lloulovard. hvlno 
(949) 551-0363 

·11crn, Vorde rridLi-slrle:s 
31'749 ln rain nafld, Sn-11 Junn Cnpl.!HtMio 
(949, 728·0•101 _ _ _ -- I I 

t 
g 

I h1•.tm'l, m1v !:1·ru11 mrt.d 1•:ii 1,, .. 1""''· ,~11 k. 
h 01• t,,,,.,..._ . .., l1YJill11hlf1 

Ct11:;m h1~i,~,. r.irmn pnnr,t"l., irr.n~ o;.l1'?1t in 
~i,.~:r. ,.,..10111:hiptt 
(ulmnco lrn1J1 N S1ron1 

r"H~wi ru1fl rlf111,l"11oui; mf'llril"i;, 11-:.,h!fl 
wuod, occ:i~lom,1 rnhm 

I n1N prii111 only Cn!I nhnnd 

C!r-:u, concrete, ;,c;.plmll. 1ctJ,i1, ninJ "1"'1'1 
~~:;11_0~~ ,ob~.:_t1:1w~ to b_r! Rir~c!. 

D111'on1 A111tC1::11 Cmp,,1. V./rmn•r ol GIWf.,m 
I QC!ll Wll"..P nwrmi 

lh11!r.r11 c1~1tt;1Plfl wfu•hru u~ •• t1!i11t11f1 !1!11,, 

IIOOf 11_1"19, COIICrt'?l'l_ nnd_11o;rhnh 

c1c1111 corn::,,,.io mm n~ptmtt 

Connole i'rnfl A'i.J1!1a/1 nrtMI IO hi? 'lft~!J to 

2'•2'.• ,·. nny wir('is 1'1!)0'.l tlJ t)l"t ,r,u1 fh1-;h _ 

Cr,m;rr,tP no;.r,lrn!t, dirt, !11P, ~:md tmr'k 

mr:k. p!ac;tm 

Sunp mn1al'i "itovru,i \'.:1-;h1?J'i clr)'Prt; rJ,, 
Mfrt91•r,11n~q 
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Don 't dump used 
motor oil in the 
trash, down th~,-LJ 
storm drain, o 
on the ground ... 

Recycle your used motor oil at any of 

the Certified Collection Centers Jisted 

on the back of this brochure. 

If you need more infonnation regard

ing the City of Costa Mesa Used Oil 

Recycling Program, calJ the City's 

Used Oil Hotline: 

714-754-4861 

Certified Coflection Centers . 
/,, the City of Costa Mesa: 

Pig o Tire• 
)181 Harbor Blvd. 
(714} 549-4022 
Hrs: M-F, 8 a.m.to 6 p.m. 

Sot., 8 a.m. to S p.m 
Stilt,~ a.In. to 4 p.m 

l<:cnno Lube N' Tune 
1550 Newport Blvd. 
(714)631-9146 
Hrs: M-Set., 7:30 e.m. lo 5 p.m. 

Hau.1 orPerronnance 
3017 Entetprise St. 
(714) 545-2755 
Hrs: M-F, 8a.m. to 6 p.m. 

Jiffy Lube 
2.255 Fairview Rd. 
(714) 557-5823 
Hrs: M-Sat., 8 a.m. to 6 p.m. 

. Sun., 9 a.m. to S p.m. 

Parnem Jones 
1739 Superior Ave. 
(714) 631-7712 
Hrs: M-F, 

7:30 a.m. to 6:30 p.m. 
Sat., 7:30 e.m. to S p.m. 

Purrrect Auto Service 
2049 Harbor Blvd. 
(714) 722-2424 
Hrs: M-Sat., 8 a.m. to 6 p.m. 

Tenco Xpreu Lube 
300 E. 17th Street 
(714) 548-2505 
Hrs: M-Sat., 8 a.m. to 6 p.m. 

Sun., 9 a.m. to 5 p.m. 

Kragen Auto Parts 
1739 Superior Avenue 
(714) 642-3384 
Jlrs: M-F, 8 e.m. to 9 p.m. 
Sot .. , 8 a.m. to 8 p.m 
Sun., 9 o.m. to 7 p.m. 

Ccuul General Tiro 
2855 Harbor Blvd. 

(714) 540-5710 
Hrs: M-F, 8 a.m. lo 5:30 p.m. 

Sat., 80.m. to 4 p.m 

Fcdco Tire Center 
1450 Baker 

(714) 438..(j783 
Hrs: M-F, 7 a.m. lo 9 p.m 

Sol., 8 a.m lo 6 p.m. 
Sun., 9 a.m. to 6 p.m. 

JUiy Lube 
375 Bristol St 

(714) 650-5823 
H~: M-Sat., 8 a.m. lo 6 p.m. 

Sun., 9 a.m. to 5 p.m. 

Kymeo Motonport 
2121 Harbor Blvd. 

(714) 642-1835 
Hrs: M-Sal., 8 a.m. to 6 p.m. 

Sun .• 9 a.m. to! p.m. 

Plaia Chevron 
3048 Bristol St. 
(714) 545-42S7 

Hrs: M-F, 7 a.m. lo 5:30 p.m. 
Set., 7 a.m. to 4 p.m. 

Superior Te1aco 
1695 Superior Ave. 

(714) 645-3793 
Hrs: M-F, 8 a.m. lo S p.m. 

Tl~ Station 
475 E. 17th Street 

(714) 646-2444 
Hrs: M·F, 8 a.m. to 6 p.m. 

Sot., 8 e.m. to 5 p.m. 

Kragcn Auto Parts 
I 175 Baker Blvd. Unit E 

(714) 662-2005 
Hr.i: M-F, 8 a.m. to 9 ·p.m. 

Sot., 8 e.m. to 8 p.m. 
Sun., 9 a.m. to 7 p.m. 

Recycle Used Motor,··, at NO CHARGE & 
Receive a $0.16 pe, · Gallon REBA TE! 

- .,;~,. -------1t\UD·--------

City of 
Costa Mesa 

Used Oil 
Recycling 

Guide 

Presented by 

City of Costa Mesa Public Sen·iccs Dcpatt.mcnt 

-------:~it!~-------
Paid for by a granl from lhc 

California Integrated Waste Mai.lent Board 
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Thousands of Costa Mesa's residents arc changing their own used motor oil; but 

acx:ording to the Environmcnlal Protection Agency, only 10% of all "Do-Jt

Yoursclfers" (DIYers) properly dispose of this hamrdous waste. Every year, more 

than 200 million gallons of used motor oil are being dumped into our envirorunent 

by DJYers. That's more lhan 20 Exxon Valdez oil spills! 

1 
111egally disposed DJY oil is the largest pollutant to our oceans and underground 

drinking water resources. One gallon of motor oil can contaminate one million 

gallons of water! Fortunately, this problem has a solutio1L 
L.....,;='--------' . 

The State of California passed a Used Oil Recycling Enhancement Act to promote convenient recycUng. Tl:u: 

Cily or Costa Mesa is participating in this program and is pleased to &Mounce lhe opening of sixteen (16) 

Certified Collection Centers (CCC's) where City residents can take !heir used molor oil for recycling AT NO 

COST. In facl, CCC's will pay you a $0.16 per gallon rebate for your used motor oil! 

-----------------,;,t::')o• ----------------

Drain your car's motor oil before working on other parts of the en

gine. This will help prevent contamination of the oil. 

" Place used oil in clean, empty plastic containers with tight lids. 

3 Do not place oil in metal containers or containers that once held paint, 

bleach,· antifreeze or gasoline. The residues can contaminate the oil. 

JO!o nod mix any other substances with the oil. 

4 During regular business hours, take uncontaminated used oil to one of the Certified Collec

tion Centers listed on the back of this brochure. Contaminated oil will not be accepted. 

5 You may bring oil in containers no larger than 5 gallons. Call the Certifiec! Collection 

Cent. confinn hours and amounts accepted. 

"'· 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF CYPRESS 
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• Use and Disposal 

• Compost soiled bedding and manure for 
your own use, or give it away to local 
greenhouses, nurseries and botanical parks. 

• Transport manure to topsoil companies or 
composting centers. 

• Fertilize pastures, cropland and lawns with 
manure and soil bedding. Do not apply 
fertilizer just before or during rainstorms. 

• Pesticide Alternatives 

The "chemicals-only approach" to pest con
trol is only a temporary fix. lntergrated pest 
management is a more common-sense ap
proach for a long-term solution. Plan to use: 

Physical controls, such as pheromone traps, 
tarps, bug zappers, fly-tight storage sheds. 

Biological controls, such as swallows, bats 
and other insect-eating animals. 

Chemical controls, such as pyrethrin-based 
insecticides, dehydrating dusts, insecticidal 
soaps and horticultural oils. If pesticides must 
be used: 

• Rinse empty pesticide containers and use 
rinse water as you would the product. 
Dispose of empty rinsed containers in the 
trash. 

• Dispose of unused pesticide at the 
Household Hazardous Waste Roundups, 
instead of dumping it into the sink, street, 
gutter or storm drain. Call (714) 834-6752. 

• 

. ~pill Response Agencies 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

Recycling & Hazardous Was~e Disposal 

City of Cypress 
Department of Public Works 
(714) 229-67 40 

Orange County 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 
Orange County · 

To Report Illegal Dumping 

Deparment of Public Works 
(800) 69-TOXIC 
City of Cypress 

- -

To Report a Clogged Catch Basin 

Department of Public Works, Division 
(714) 229-6760 

For more information about storm drain protection or 
additional. brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. 

This brochure is one of a series of pamphlets describing 
storm drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • Automotive 
Maintenance and Car Care • Roadwork and Paving • Horse 
Owners and Equine Industry._ 

Preventing Storm Water 
Pollution During 

Horse Owners 
and the 
Equine Industry 

A Guide For 

• Urban Horse Owners 

• Small Farms 

• Equestrian Centers 

• Boarding Stables 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 
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• During Construction 

• Cover catch basins and maintenance 
holes when applying seal coat, slurry 
seal, fog seal, etc. 

• Use check dems, ditches or berms to 
divert runoff around excavations. 

• Never wash excess materials from 
exposed aggregate concrete or similar 
treatments into a street, gutter or storm 
drain. 

• Collect and recycle excess abrasive 
gravel or sand. 

• Avoid over-application by water trucks 
during dust control. 

• Spills 

• Never hose down "dirty'' pavement or 
surf aces. Clean up all spills and leaks 
using "dry" methods (with absorbent materi
als and/or rags), or dig up and remove 
contaminated soil. For 
disposal information 
contact the Orange 
County Hazardous 
Waste Hotline at 
(714} 288-2541. 

• 

· . Spill Response Agencies 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

Recycling & Hazardous Waste Disposal 

City of Cypress 
Department of Public Works 
(714) 229-6741 

Orange County · 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 
Orange County 

-

To Report.Illegal Dumping 

Deparment of Public Works 
(800) 69-TOXIC 

To Report a Clogged Catch_ Basin 

City of Cypress 
Department of Public Works, Maintenance 
{714) 229-6760 

For more information about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. 

111is brochure is one of a series of pamphlets describing 
storm drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and, 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • Automotive 
Maintenance and Car Care • Roadwork and Paving • Horse 
Owners and Equine Industry . 

Preventing Storm Water 
Pollution During 

Roadwork 
and 
Paving 

A Guide For 

• Driveway, Sidewalk & Parking Lot 
Construction Crews 

• Seal Coat Contractors 
• Construction Inspectors 
• General Contractors 
• Operators of grading equipment, 

paving machines, dump trucks 
and cement mixers 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 
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• Dispose qf.~!I waste prop~rly. Many ., .... ,~_:i 
construction rnaterials, including solvents, 
.water~based' paints, vehicle fluids, broken ' 
asphalt and concrete, wood, and cleared. 
vegetation can be recycled. Unrecycled -
materials must be taken to an appropriate 
landfill or diposed of as hazardous waste . 

. . ,• ,•. 

Disposal Options 

Use a crushing company to 
recycle concrete, asphalt 
and porcelain rather than 
taking them to a landfill. 

.•. _.,:·. 
'.l ~ ' •• 

Spili Response Agencies . 

To Report a Clogged Catch Basin 

I' : •. ,1 

Published by: .. 
City of Cypress. · : _1;··, 

Public Works Department 
E~gineering Division 

• 1 ...... 

I , 

C I 

. I 
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• When stripping or cleaning building 
exteriors with high-pressure water, block 
storm drains. Wash water onto a dirt 
area, or into the sewer system. 

• Paint Cleanup 

• Never clean brushes or rinse paint 
containers into a street, gutter, or sewer 
system. 

• For water-based paints, paint out 
brushes to the extent possible, and rinse 
in the sink. 

• For oil-based paints, paint out brushes to 
the extent possible. Clean with thinner, 
then filter and reuse thinner or solvent. 

• Disposal Options 

• Reuse leftover paint for touch-ups. 

• Recycle or use up excess paint. Call the 
Orange County 
House hold Hazardous 
Waste Hotline for 
disposal or recycling 
information at 
(714 )834-67 52. 

• 

Spill Response Agencies 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

Recyclhig & Hazardous Waste_ Disposal 

City of Cypress 
Department of Public Works 
(714) 229-6741 

• I 
Orange County ,. 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 .:: i 
Orange County ···· ,, · ., · 

--

To Report Illegal Dumping · 

Deparment of Public Works 
(800) 69· TOXIC 

.. : 

To Report a Clogged Catch Basin 

City of Cypress 

-

Department of Public Works, Maintenance . 
(714) 229-6760 

For more information about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. 

This brochure is one of a series of pamphlets describing 
stonn drain protection measures. . · 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repai! and Remodeling • Automotive 
Maintenance and Car Care • Roadwork and Paving • Horse 
Owners and Equine Industry· 

r H·. ~ . . - .. 

A Guide For 

• Professional Painters 

• · Ory Wall Crew~ and Plasterers,; .. ~i··.~-~ ;:_;, 
• Paper Hangers . . ·.~ .... :./~ .. " 
• Floor Covering Installers~ ··-. 1, L ;;.;.~ ·1!.JJr,.·:: 
• General Contractors .-::.-:: ·, ,;;r · 

, t,o!I• 
~ i t,.; 1J1 .. 1• 

• Home Builders and Develop~_r,· u~,J£,,:,,;,: , 
• Do-lt-Yourselfers 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 

. '. ,1 ~ ... , 
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• When breaking up paving (cement or 
asphalt), be sure to pick up all the pieces. 
Recycle them at a crushing company. 

• Dispose of small amounts of excess dry 
concrete, grout and mortar in the trash. 

• Never bury waste material. Recycle or 
dispose of it as hazardous waste material. 

Handling Materials & Wastes 

• Practice source reduction-minimize waste 
when ordering materials. Ordering materials. 
Order only the amounts needed to complete 
the job. 

• Use recycled and recyclable materials 
whenever possible. 

• Recycle broken asphalt, concrete, wood, 
and cleared vegetation. Unrecycled 
materials must be taken to an appropriate 
landfill or disposed of as hazardous waste. 
Call the numbers on the back of this 
pamphlet for disposal information. 

Disposal Options 

Use a crushing company like 
to recycle cement, asphalt and 
porcelain rather than taking 
them to a landfill. To locate a 
crushing company near you 
contact the Integrated Waste 
Management Department by 
calling (714) 834-4000. 

(J 

Spill Response Agencies 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

-

Recycling & Hazardous Waste. Disposal 

City of Cypress 
Department of Public Works 
(714) 229-6741 

Orange County 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 

To Report Illegal Dumping 

Orange County 
Deparment of Public Works 
(800) 69-TOXIC 

-

To Report a Clogged Catch Sas In 

City of Cypress 
Department of Public Works, Maintenance 
(714) 229-6760 

For more information about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. 

This brochure is one of a series of pamphlets describing 
storm drain protection measures. 
Pamphlets include: Painting • Food Service fndustry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling• Automotive 
Maintenance and Car Care • Roadwork and Paving • Horse 
Owners and Equine Industry. 

Preventing Storm Water 
Pollution During 

Concrete 
& Mortar 
Application 

A Guide For 

• Masons and Bricklayers 
• Sidewalk Construction Crews 
• Patio Construction Workers 
• Construction Inspectors 
• Home Builders 
• Developers 
• Do-lt-Yourselfers 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 
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Recycle oil and grease wastes. Never dump 
them down storm drains or on the ground. 
Look in the yellow for "renders" or call one of 
the disposal numbers listed in this brochure. 

• Employee & Client Education 

'··Include urban runoff training in employee 
orientations and reviews. Promote these Best 
Management Practices (B~Ps): 

Storage containers should be regularly 
inspected and kept in good condition. 

• Place materials inside rigid, durable, 
watertight and rodent-proof containers with 
tight fitting covers. 

• Store materials inside a building or build a 
covered area that is paved and designed to 
prevent runoff from entering storm drains. 

• Place temporary plastic sheeting over 
materials or containers and secure the cover 
with ties and weighted objects. (Not 
appropriate for storing liquids.) 

Post BMPs where employees and customers 
can see them. Showing customers you protect 
the ocean is good public relations. 

Explain BMPs to other food businesses 
through you business associations or chamber 
of commerce. 

Stencil catch basins near 
the workplace with a stencil 
that says "No Dumping: This 
drains to the ocean." 

• 

. Splll Response Agencies ' 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

Recycling ~ Hazardous Waste Disposal 

City of Cypress 
Department of Public Works 
(714) 229-67 40 

Orange County 
Recycling & Household Hazardous Waste Hotline 
(714) 834-67 52 
Orange County 

-To Report Illegal Dumping 

Deparment of Public Works 
(800) 69-TOXIC 
City of Cypress 

To Report a Clogged Catch Basf n 

Department of Public Works, Division 
(714) .229-6760 

For more information about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. 

This brochure is one of a series of pamphlets describing 
storm drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • 
Automotive Maintenance and Car Care • Roadwork and 
Paving• Horse Owners a~/- ,uine Industry . 

---------l 

Preventing Storm Water 
Pollution During 

Food 
Service 
Industry 

A Guide For 

• Restraunts 

• Grocery Stores 

• Bakeries 

• Food Producers 

• Food Distributors 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 
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• Use organic or non-toxic fertilizers and 
pesticides. Do not fertilize or use pesticides 
near ditches, gutters or storm drains. 

• Store pesticides, fertilizers, and other 
chemicals in a covered area to prevent 
runoff. 

• Do not blow, sweep or rake leaves into the 
street, gutter or strom drain. 

• Conserve water by using drip irrigation, 
soaker hoses, or micro-spray systems. 

• Costruction 

Sediment, from excavation and other 
construction projects, ist he most common 
pollutant washed from worksites. Sediment 
entering the ocean harms sea life and disrupts 
the food chain upon which both fish and people 
depend. 

• Keep all construction debris away from street, 
gutter and storm drain. Look for and clean up 
material that may have traveled away f rem 
your property. 

• Keep materials out of the rain by storing them 
indoors or outdoors with a secure cover. 

• Plan grading and excavation for dry weather. 

• Cover excavated material and stockpfles of 
asphalt, sand, etc., with plastic tarps. 

• Prevent erosion by planting 
fast-growing annual and 
perennial grasses. 

• Use a crushing company to 
recycle cement, asphalt 
and porcelain. 

· .. Splll Response Agehcles . 

Orange County Fire Authority 
Health/Hazardous Matereria!s Program 
{714} 288-2541 

Recycllng & Hazardous Wast~ Dlsposal 

City of Cypress 
Department of Public Works 
(714) 229-6740 

Orange County 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 
Orange County 

To Report Illegal Dumping 

Deparment of Public Works 
(800) 69-TOXIC 
City of Cypress 

To Report a Clogged Catch Basin 

Department of Public Works, Division 
(714) 229-6760 

For more information about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works_Department at (714) 229-6741. 

This brochure is one of a series of pamphlets describing 
storm drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Constmction and Site Supervision • Heavy Equipment and 
Eartl1-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling. • 
Automotive Maintenance and Car Care • Roadwork and 
Paving • Horse Owners and Equine Industry. 

Preventing Storm Water 
Pollution During 

Home Repair 
and 
Re.modeling 

A Guide For 

• Homeowners 

• Do-It-Yourself Remodelers 

• Do-It-Yourself Painters 

• Do-It-Yourself Landscapers 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 
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• Safe Substitutes 

Garden aphids and mites: mix one 
tablespoon of liquid soap and one cup of 
vegetable oil. Add one teaspoon of this mixture 
to a cup of water and spray. 

Cateplllars: apply products containing Bacillus 
thuringiensis to leaves 

Ants: place boric acid dust or hydramethylnon 
baits in problem areas. Be sure it is 
inaccessible to children and pets (it is a mild 
poison.) 

Roaches: apply boric acid dust to cracks and 
entry points (see ants above.) Place bay leaves 
on pantry shelves. 

• If You Must Use Pesticides 
• Use a pesticide that is specifically designed 

to control your pest. The insect should be 
listed on the label. Use only as directed. 

• Pesticide Disposal 

• Rinse empty pesticide containers and use 
rinse water as you would the product. 
Dispose of empty rinsed containers in the 
trash. 

• Orange County residents can dispose of 
unused household toxics at the House 
hold Hazardous Waste Roundups, 
instead of dumping them into 
the sink, street, gutter 
or storm drain. Call 
(714) 834-6752 for 
more information. 

~ 

·.···· · Spill Response Agencies 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

Recycling & Hazardous Waste Disposal 

City of Cypress 
Department of Public Works 
(714) 229-67 40 

Orange County 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 

To Report Illegal Dumping 

Orange County 
Depamient of Public Works 
(800) 69-TOXIC 

To Report a Clogged Catch Basin 

City of Cypress 
Department of Public Works, Division 
(714) 229-6760 

For more information about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works Oepartmenl al (714) 229-6740. 

This brochure is one of a series of pamphlets describing 
stonn drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • Automotive 
Maintenance and Car Care • Roadwork and Paving • Horse 
Owners and Equine Industry_. 

Preventing Storm Water 
Pollution During 

Landscaping 
Gardening, & 
Pest Control 

A Guide For 

• Home Owners 

• Gardeners 

• Landscapers 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 

0013595



Design fueling areas so that spills are 
contained and runoff cannot carry spills into 
storm drafns. Slope the containment area to
ward drain connected to the sewer system. 
Equip the drain with a shutoff valve in the event 
of a large spill. 

·'. 
Call the referral numbers to the right for 

information.. · ~ 
. ., 

Employee & Custome~: Edu.cation· 

Educate your employees. Include water 
quality training. in new-employee orientations 
and conduct annual review sessions. · · 

SpHI Response Agencies 
' 

. : 

Published by: 
City of Cypress· . · 
Public Works Department 
Engineering Division 
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• Don't use diesel fuel to lubric:ite equipment or 
· part· .. ·•· "·.-

... ,,.. ... : .. •. . 
• Use drip pans or drop cloths to catch drips and 

spill, if you drain and replace motor oil, radiator 
coolant or other fluids on site ... Collect all used 
fluids;store in separate contai11ers and recycle .. 

.;..9l, .. • • :i. 
'" . J • ,. • 

• Er.os·ion,Prevention 
I ' 

~. "it" .' r 1',.:1. · . 

• Aficr cleaning, grading or excavating, exposed 
soil poses a clear and immediate danger of 
stormwatcr pollution. Revegetation (permanent or 
temporary) !'is an excellent form of erosion control 
f~r_anysite.·. ": ,·· ,• 

• A void excavation or gradi.ng in wet weather. · 
~'H:.f •.:, \fj• l t.o: ,I ; • ' r· I ' 

• construct di~crsion dikes"10 channel runoff 
around the site. Line channels with grass or 
roughened pavement to reduce runoff velocity. 

• Cover stockpiles and. exc,avtitcd,soil with s·ecured · 
•tarps-or plastic sheeting. ,. · ·-r .. :-ir,., -- · .,,-.,·. · · • ".' 

• Remove existing vegetation only when absolutely 
. ntEefiilrf· targe projects should be done in .. 
phases. ·· · 
. -... ,,,·:, ·,jr·· · ,,. ~ ,.,... · , .. - · ,! .. ,h . 

• Consider p!a.Htmg temporary· · 
. . '' . . .• J' 

vegetation for erosion · ' · 
control on slopes or where 

1~.~~s.!!1.J7tion js not ,. . .. : , ':l'• 
immediately planned.,. ....... . 

• • I• ., • ~ I • o 

• P.J~~_perman~nt vegeation as . . :" .. 
soon as possible, once excavation and grading 
~~tivities~are. complete. ~ , .. •:· .. 

e 

--

' Spill Response Agencies 

Ora.nge County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

- -

Recycling & .Hazardous Wast~ Disposal 

City of Cypress .. 
Department of Public Works 
(714) 229-6741 
; . ~ . : . ~ ' '\ . 
Orange County 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 · 
Orange County· · 

To Report Illegal Dumping 

., . - f.! ~' 

beparrnent of Public Works 
{800) 697J"OXIC 

To Report a Clogged Catch Basin · 

:City~of CyP,ress ·.':.-.. .,. . .•. , .. ::<: ... '" 
:Depti'rtrnent of Public Works, Maintenance 
(~14) 229-6760 
-· :,,· • • • '11· 

For more infonnarion about s1orm drain prorection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. 

This btbchui-e' is 'one or a series of pamphlets describing 
stonn drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction. and Site Supervision • Heavy Equipment and 
Eaith·Moving 'Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • Au· 
romotive Maintenance and Car Care • Roadwork and 
Paving• Horse Owners and Equine Industry. · 

Preventing Storm Water.,· 
Pollution During 

Heavy 
Equipment Use . 
& Earth Moving·. 

A Gulde For 

• Site Supervisors 
• Bulldozer and Backhoe Operators 
• Gardening. Machine Operators , , 
• Dump Truck Drivers 
• General Contractors 
• Home Builders 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 
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-

Ocean· Pollution Prevention: 
It's Up To Us · 

Cypess has two drainage systems: 
sewers and storm drains. The storm drain 
system was designed to prevent flooding by 
carrying excess rainwater away from city 
streets out to the ocean. Because the 
system contains no filters, it now serves the 
unintended function of carrying urban 
pollution straight to the ocean. 

This pamphlet tells you how to prevent 
ocean pollution from ustormwater' or "urban 
runoff." 

Rain, industrial and household water 
mixed with urban pollutants creates 
stormwater pollution. The pollutants 
include: oil and other automotive fluids, 
paint and construction debris, yard and pet 
wastes, pesticides and litter. 

Urban runoff pollution flows to the ocean 
through the storm drain system which takes 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical in our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life 
and increases the risk of inland flooding by 
clogging gutters and catch basins. 

These Best Management Practices 
(BMPs) will ensure a cleaner city and ocean. 

Heavy Equipment 
Operations Problems 

Soil excavation and grading operations often 
contribute to urban runoff pollution. By 
loosening large amounts of soil and sediment, . 
earthmoving activities can cause sediment to 
flow into gutters, storm drains and the ocean. . 

Sediment is the most common pollutant 
washed from worksites, creating multiple 
problems once it enters the ocean. Sediment 
clogs the gills of fish, blocks light transmission 
and increases ocean water temperture, all of 
which harm sea life, disturbing the fqod chain 
upon which both fish and people depend. 

Sediment also carries with· it other ·:workslte \~ 
pollutants such as pesticides, cleaning solvents, .., 
cement wash, asphalt and car fluids like motor 
oil, grease and fuel. Thus, ,poorly maintained 
vehicles and heavy equipment leaking fuel and 
oil at the constructlon site also contribute to. . 
ocean pollution · ,· ··" · f. .. ·;,. ·~;, . .:i 

. :.:·: ~:~ :':,.\~:.;~~J 
-

Solutions 
•·.-: :· ::,.;. . . ,' ; .\ ·. 

Handling, storing, and disposing 'ot materials· 
properly can prevent pollutants f ram entering ; 
the storm drains. · · · · · 

• General Business Practices 

• Plan excavation and grading for dry weather. · . 
i 

• Use as little water as possible for dust control.· 1 

• Clean Up Spills . · •, ' i ;, ,, •• 

... ' 
• Never hose down "dirty" pavem.~nt o~ .~r:11£.~ • : : 

meable surf aces where • · . ··· · 
fluids have spilled. Use · · ' · · ' .~ 

,! 
dry cleanup methods 
(saw dust, cat litter, and/ 
or rags). .0 . _1 .• :· . 

• ;:~e~ia~,~~=~i~~e~; . . ·:: · ·~,~ . ·;~
1

'*1.·:1 ~ 
~f; .. ··:.,J· ·\ • 

Never attempt to bury · · . · · 
1
: .- .; :, 

them ~r:~ash th~r:n ~war ~i.t~.1a.t_?~~;::~;.:::. · . ~ . 

• Clean up spills on dirt areas by digging up,; 
and properly disposing of contaminated soil. 

• Report significant spills to the appropriate'·· • 
spill response agencies Immediately, listed, · ,: . 
on the back of this pamphlet. · ·J. : · · ••·· 

1 
• 

.•. : . 1•-::: 

• .. Vehicles & Equipment .. , 1 .. ,n • 
., 

. • • : , • · • ·1m,q !l • · ·· 
• Maintain all vehicles and heavy_~ql.\it?!n~~,1 

lnsR!ft_f~1:.~quently for leaks. · .,.,.-..;riq ;, 

• Co~du.tt a'II vehicle/equipment maintena,nc~ • 
and refueling at one locatl?n aw/:ly'fr9n;t:,!1·.,·: 
sto~m drains .. ,· . . · ... · ;,J,,;: .. ~' 

• Perform major maintenance, repair Jobs· and 
vehlcle/equ(pment washing off site·. !.ia:il 

• Use gravel approaches where.truck traffic'is • 
frequent to reduce soil compaction and limit 
the tracking of sediment Into streets. ,., ,!·:, 
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- . . . 
Ocean Pollution Prevention: . 

. . It's Up To ·us 

Urban runoff pollution contaminates the 
cean, closes beaches, harms aquatic life 
nd increases the risk of inland flooding by 
logging gutters and catch basins. 

These Best Managem~nt Practices 
BMPs) will ensure a cleaner city and 
cean. 

e 

Car Maintenance Problems 

. i ·• ..... •. ,.!J.' 

I I• • •.4 ;:~,: ~ 

• Fluids .· .. · ~.-:. :;~:~·! .. 

· .- Cover· the fueling ·area to . keep rain from . 
· washing· away spilled materials. Extend the . 
. cover. several feet. beyond • containmen\:., 

~ _.; I ' ' • 
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Cypess has two drainage systems: 
sewers and storm drains. The storm drain 
system was designed to prevent flooding by 
carrying excess rainwater away from city 
streets out to the ocean. Because the 
system contains no filters, it now serves the 
unintended function of carrying urban 
pollution straight to the ocean. 

This pamphlet tells you how to prevent 
ocean pollution from "stormwater" or "urban 
runoff." 

Rain, industrial and household water 
mixed with urban pollutants creates 
stormwater pollution. The pollutants in
:lude: oil and other automotive fluids, paint 
:1.nd construction debris, yard and pet 
Nastes. pesticides and litter. 

Urban runoff pollution flows to the ocean 
hrough the storm drain system which takes 
vater and debris straight from the streets to 
he ocean. Each day 100 million gallons of 
Jolluted urban runoff enter the ocean 
rntreated, leaving toxic chemical in our surf 
ind tons of trash on our beaches. 

Urban runoff pollution contaminates the 
,cean, closes beaches, harms aquatic life 
.nd increases the risk of inland flooding by 
logging gutters and catch basins. 

These Best Management Practices 
3MPs) will ensure a cleaner city and ocean. 

Landscaping and garden maintenance 
activites can be major contribitors to ocean 
pollution. Soils, yard wastes, overwatering and 
garden chemicals become part of the urban 
runoff mix that winds its way through the 
streets, gutters and storm drains before 
entering the ocean. Poorly functtoning 
sprinklers and overwatering, for example, waste 
water and increase the number of pollutants 
flowing into storm drains. 

Fertilizers, pesticides and herbicides are 
washed off lawns and landscaped areas. 
These chemicals not only kill garden invaders, 
they also harm useful insects, poison fish and 
contaminate ground and ocean water. 

Leaves, grass clippings and tree trimmings 
that are swept or blown into the street and 
gutter are also ocean polluters. These wastes 
clog catch basins, increasing the risk of 
flooding on your street, and carry garden 
chemicals into the ocean. As they decompose, 
they also absorb oxygen fish need to survive. 

0 General Landscaping Practices 

0 Protect stockpiles and materials from wind 
and rain by storing them under tarps or plastic 
sheets. 

0 Plan grading adn excavation for dry weather. 

0 Use temporary check dams or ditches to 
divert runoff away from storm drains. 

0 P·revent erosion by planting I ast-growing 
annuals and perennial grasses. These will 
shield and bind the soil. 

0 Garden & Lawn Maintenance 

~ Conserve water by using drip irrigation, 
soaker, hoses or micro-spray 
systems. 

o Do not blow or rake leaves into 
the street, gutter or storm 
drains. 

0 Use organic or non-toxic 
fertilizers. 

o Do not overfertilize and do not 
fertiliize near ditches, streams 
or other water bodies. 

0 Store pesticides, fertilizers and 
other chemicals in a covered 
area to prevent runoff. 

0 !Pesticide Alternatives 

The "chemicals-only" approach to pest control 
is ony a temporary fix. A more common-sense 
approach is needed for a long-term solution, 
called "lntergrated Pest Management." 

Physical pest control includes caulking holes, 
building barriers, hand picking pests and setting 
traps. Biological pest control includes purchas
ing and spreading predatory insects and bacte
rial insects. Chemical pest control, a last resort 
includes dehydrating dust, insecticidal soaps, 
boric acid, horticultural oils and pyrethrin based 
insecticides. 

-
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· Ocean Pollution Prevention: 
It's Up To Us . . : 

Cypess has two drainage systems: 
sewers and storm drains. The storm drain 
system was designed to prevent flooding by 
carrying excess rainwater away from city 
streets out to the ocean. Because the 
system contains no fillers, ii now serves the 
unintended function of carrying urban 
pollution straight to the ocean. 

This pamphlet tells you how to prevent 
ocean pollution from "stormwater'' or "urban 
runoff." 

Rain, industrial and household water 
mixed with urban pollutants creates 
stormwater pollution. The pollutants 
include: oil and other automotive fluids, 
paint and construction debris, yard and pet 
wastes, pesticides and litter. 

. Urban runoff pollution flows to the ocean 
through the storm drain system which takes 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical in our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life 
and increases the risk of inland flooding by 
clogging gutters and catch basins. 

These Best Management Practices 
(BMPs) will ensure a cleaner city and ocean. 

e 

• Household Hazardous Waste 

Household toxics, such as common 
household cleaners, paint products and motor 
oil, can pollute the ocean and poison the 
groundwater if not disposed of as hazardous 
waste. 

• Take your household chemicals and toxics to 
a local Household Hazardous Waste 
Roundup instead of dumping them on the 
ground, down the sink or into a gutter, street 
or storm drain. 

• Call the Los Angeles County Household 
Hazardous Waste Department (714) 834-
6752 to find out when a neighborhood 
roundup event will take place in your 
community. 

• Concrete & Masonry 
Fresh concrete and mortar application 

materials can wash down or blow into the street, 
gutter or storm drain, posing a hazard to sea life 
humans . 

• Don't mix more cement than you will use. 

• Store bags of cement and plaster under 
cover, protected from rainfall, runoff and 
wind, and away from gutters and storm 
drains. 

• Never dispose of cement washout or concrete 
dust on driveways, streets, gutters or 
stormdrains. 

• Painting 

All paints and solvents contain chemicals that 
are harmful to sea life. Toxic chemicals can 
come I rom liquid or solid products or from 
cleaning residues on rags. It is especially 
important to prevent these chemicals from 
entering drains. 

• Never clean brushes or rinse paint containers 
into a street, gutter or storm drain. 

• For oil-based paints, paint out brushes to the 
maixmurn extent possible. Clean with thinner 
and then filter and reuse thinner. 

• For water-based paints, paint out brushes to 
the extent possible, then rinse in the sink. 

• When thoroughly dry, used brushes, empty 
paint cans (lids off), rags and drop cloths may 
be disposed of as trash. 

• Chemical paint stripping residue, including 
saturated rags, is a hazardous waste and 
should be taken to a household hazardous 
waste collection event. 

• Chips and dust from marine paints or paints 
containing lead or tributyl tin are also hazardous 
wastes. Sweep them up and save them for a 
household hazardous waste collection event. 

• Reuse leftover paint for touch-ups or recycle 
it at a local household hazardous waste 
collection event, where it will be recycled or 
donated to a local graffiti paint-out program. 

• Landscaping & Gardening 

Intensive gardening and landscaping 
increase the likelihood that garden chemicals 
and soil will wash into 
storm drains. Pesticides 
and herbicides not only kill 
garden invaders, they also 
harm insects, poison fish 
and contaminate ground 
and ocean water. 

-

• 
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Cypess has two drainage systems: 
sewers and storm drains. The storm drain 
system was designed to prevent f loading by 
carrying excess rainwater away from city 
streets out to the ocean. Because the 
system contains no filters, it now serves the 
unintended function of carrying urban 
pollution straight to the ocean. 

This pamphlet tells you how to prevent 
ocean pollution from "stormwater'' or "urban 
runoff." 

Rain, industrial and household water 
mixed with urban pollutants creates 
stormwater pollution. The pollutants 
include: oil and other automotive fluids, 
paint and construction debris, yard and pet 
wastes, pestrcides and litter. 

Urban runoff pollution flows to the ocean 
through the storm drain system which takes 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical in our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life 
and increases the risk of inland flooding by 
clogging gutters and catch basins. 

These Best Management Practices 
(BMPs) will ensure a cleaner city and ocean. 

The by-products of food-related businesses 
can harm the ocean and sea life if they enter the 
storm drain system. Food businesses can 
cause harm by putting food waste in leaky 
dumpsters, not cleaning up outdoor food or 
chemical spills, or by washing outdoor spills into 
the storm drain system. 

Other routine activities such as cleaning oily 
vents and operating and maintaining delivery 
trucks are sourcs of pollution, unless proper 
precautions are taken. When it rains, motor oil 
that has dripped onto parking lot from business 
and customer vehicles is washed into the ocean 
via the storm drain system. 

Oil and grease can clog fish gills and block 
oxygen from entering the water. Also, toxics 
found in oven and floor cleaners can, in high 
concentrations, harm aquatic life. 

·~·· .. ~_-'.. 

~ Keep Work Sites Clean 

Handling, storing, and disposing of materials 
properly can prevent pollutants from entering 
the storm drains. 

0 Minimize Wastes 

Use non-disposable products. Serve food on 
ceramic dishware rather than paper, plastic or 
styrofoam and use cloth napkins rather than 
paper ones. If you must use cloth napkins 
rather than paper ones. If you must use 
disposable products, use paper instead of 
styrofoam and look for recycled and recyclable 
containers. 

Buy the least toxic products available. 

0 Look for "non-toxic," "non-petroleum based," 
"free of ammonia, phosphates, dye or 
perfume," or "biodegradable" on the label. 

0 Avoid chlorinated compounds, petroleum 
distillates, phenols and formaldehyde. ' 

0 Use water-based products. 

o Parking lot Drainage 

Cover, repair or replace leaky dumpsters and 
compactors, and/or drain the pavement 
beneath them to the sewer. Rain can wash oil, 
grease, and substances into the storm drain 
system. 

Wash greasy equipment such as vents and 
vehicles before storing outside and only in 
designated wash areas properly connected to 
the sewer system with an appropriate oil/water 
separator. 

o Recycle Wastes 

Purchase recycled products. By doing so, 
you help ensure a use for the recyclable 
materials that people collect and recycle. 

Recycle the following: food waste 
{non-greasy, non-animal food waste can be 
composted); paper and cardboard, container 
glass, aluminum, and tin, pallets and drums; 
and oil and grease. 

Separate wastes. Keep your recyclable 
wastes in separate containers according to the 
type of material. They are easier to recycle if 
separated 

e 
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Cypess has two drainage systems: sewers 
nd storm drains. The storm drain system was 
esigned to prevent flooding by carrying excess 
ainwater away from city streets out to the 
cean. Because the system contains no filters, 

t now serves the unintended function of 
arrying urban pollution straight to the ocean. 

Thls pamphlet tells you how to prevent ocean 
ollution from "stormwater" or "urban runoff." 

R.ain, industrial and household water mixed 
ith urban pollutants creates stormwater 
ollution. The pollutants include: oil and other 
uto-motive fluids, paint and construction 
ebris, yard and pet 
astes, pesticides and 

itter. 

Urban runoff pollution S-.) · · 

lows to the ocean through 1,t f ~~~; 
he storm drain system I, {f.'~. =~=~u~ 
hich takes water and de
ris straight from the 
treets lo the ocean. Each day 100 million 
allons of polluted urban runoff enter the ocean 
ntreated, leaving toxic chemical in our surf and 

ans of trash on our beaches. 

Urban runoff pollution contaminates the 
cean, closes beaches, harms aquatic life and· 

ncreases the risk of inland flooding by clogging 
utters and catch basins. 

These Best Management Practices (BMPs) 
ill ensure a cleaner city and ocean. 

-

Fresh concrete and mortar 
activities are frequent sources 
of urban runoff pollution. 
Materials and waster blown or 
washed into a street, gutter or 
storm drain have a direct 
impact on the ocean. 

Sediment is the most common pollutant 
washed from worksites. Sediment clogs the 
gills of fish, blocks light_ transmission and in
creases ocean water temperature, all of which 
harm sea life, disrupting the food chain upon 
which both fish and people depend. 

Sediment carries with it other worksite pollu
tants such as cement wash, gravel, asphalt, 
pesticides, cleaning solvents, motor oil, grease 
and fuel. Poorly maintained equipment and 
vehicles leaking fuel and oil also contribute to 
ocean pollution. 

Handling, storing, and disposing of materials 
properly can prevent pollutants from entering 
the storm drains. 

0 General Busirness Practices 

0 Schedule projects for dry weather periods. 

~ Keep materials out of the rain. Store both dry 
and wet materials under cover, protected from 
rainfall and runoff. Also, protect dry materials 
from the wind. 

,,..---,, 

o .Secure open bags of cement to keep wind
blown cement powder away from streets, gutter, 
storm drains, rainfall and runoff . 

o C~eaning Up 

o When cleaning up after driveway or sidewalk 
construction, wash concrete dust onto dirt 
areas, not down the driveway or into the street 
or storm drain. 

0 Wash out concrete mixers and equipment 
only in designated wash-out areas, where the 
water flows into containment ponds or onto 
dirt. 

0 Recycle cement wash water by pumping it 
back into cement mixers n~ 
for reuse. ~ ~ 

• Never dispose of cement 
washout into driveways, 
streets, gutters, storm 
drains or ditches. YoJ 

0 During Construction 

0 Place erosion controls (berms 
or temporary vegetation) 
down-slope to capture runoff 
carrying mortar or cement 
before it reaches the gutter. 

0 Do not order or mix up more 
fresh concrete or cement than 
you will use. 

0 Set up and operate small mixers on tarps or 
heavy drop cloths. 

• 
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Ocean Pollution Prevention: · 
It's Up To)Js . 

Cypess has two drainage systems: sewers 
and storm drains. The storm drain system 
was designed to prevent flooding by carrying 
excess rainwater away from city streets out to 
the ocean. Because the system contains no 
filters, it now serves the unintended function of 
carrying urban pollution 
straight to the ocean. 

This pamphlet tells you 
how to prevent ocean 
pollution from "stormwater" 
or "urban runoff." 

Rain, industrial and household water mixed 
with urban pollutants creates stormwater 
pollution. The pollutants include: oil and other 
auto-motive fluids, paint and construction. 
debris, yard and pet wastes, pesticides and 
litter. 

Urban runoff pollutlon flows to the ocean 
through the storm drain system which takes 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical in our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life and 
incre.ases the risk of inland flooding by 
clogging gutters and catch basins. 

I' .. \ 

These Best Management Practices (BMPs} 
will ,ensure a cleaner city and ocean. 

Painting 

All paints, solvents, and adhesives con
tain chemicals that are harmful to wildlife 
and humans. That is why proper 
handling and disposal of these products is 
so important. 

Toxic chemicals from liquid or solid 
products or from cleaning residues or rags 
may enter the ocean via storm drains. 

It is especially important not to clean 
brushes in an area where paint residue can 
flow to a street, gutter or storm drain. Once 
residue enters the storm drain system, it 
flows directly to the ocean. 

Solutions 

Handling, storing, 
and disposing of 
materials properly can ... ,.Ji_,.... 
prevent pollutants from 
entering the storm 
drains. 

• General Business Practices 

• Keep all liquid paint products and wastes 
away from the street, gutter, and storm 
drains. Liquid residues from paints, 
thinners. solvents, glues and cleaning 
fluids are hazardous wastes. When thor 
oughly dry, used brushes, rags, drop 
cloths .and empty paint cans (lids off), may 
be disposed of as trash. 

• Use water-based paints instead of oil 
based paints. Look for the words "Latex" 
or 1'Clean up with water" on the label. 

· • Don't use paints over 
l 15 years old. They 

may contain toxic 
levels of lead. .. 

·' l 

• Reuse paint thinner. 
Set used thinner 

aside in a closed jar to out paint -particles. 
Then pour off clear liquid for future use: · 
Wrap the residue in newspaper and dis. 
pose of it in the trash. · . :· 

• Paint Removal 

• Chemical paint stripping residue Is a 
hazardous waste. For disposal 
information call the Orange County . 
Household Hazardous Waste Hotline at 
(714) 834-6752. 

• Chips and dust from marine paints or 
paints containing lead or 
tributyl tin are hazardous 
wastes. Dry sweep and call 
the Orange County 
Household Hazardous 
waste Hotline at (714) 
834-6752. 

• Paint chips and dust from non-hazardous 
dry stripping and stripping and sand 
blasting may be swept up. 
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Cypess has two drainage systems: sew
rs and storm drains. The storm drain 
ystem was designed to prevent flooding by 
arrying excess rainwater away from city 
treets out to the ocean. Because the 
ystem contains no filters, it now serves the 
nintended function of carrying urban pollu-

ion straight to the ocean. 

This pamphlet tells you how to prevent 
cean pollution from "stormwater" or "urban 
unoff.'! 

Rain, industrial and household water 
ixed with urban pollutants creates 

tormwater pollution. The pollutants 

I 

nclude: oil and other automotive fluids, . 
aint and construction debris, yard and pet 
astes, pesticides and litter. 

Urban runoff pollution flows to the ocean 
hroug h the storm drain system which ·takes 
ater and debris straight from the streets to 

he ocean. Each day 100 million gallons of 
olluted urban runoff enter the ocean 
ntreated, leaving toxic chemical in our surf 
nd tons of trash on our beaches. 

Urban runoff pollution contaminates the 
cean, closes beaches, harms aquatic life 
nd increases the risk of inland flooding by 
logging gutters and catch basins. 

These Best Management Practices 
BMPs) will ensure a cleaner city and 
cean. -

Construction sites are common sources of 
urban runoff pollution. Material~ and wastes 
blown or washed into a street, gutter or storm 
drain flow directly to the ocean. 

Sediment is the most common pollutant 
washed from worksites, creating multiple 
problems once it enters the ocean. Sediment 
clogs the gills of fish, blocks light transmission 
and increases ocean water temperture, all of 
which harm sea life, disturbing the food chain 
upon which both fish and people depend. '. ;: 

Sediment also carries with it other worksite 
' . 

pollutants such as pesticides, cleaning solvents, 
cement wash, asphalt and car fluids like motor 
oil, grease· and fuel. Thus, poorly maintained 
vehicles and heavy equipment leaking fuel and 
oil at the construction site also contribute to 
ocean pollution. : -1 :· . 

As a contractor, site supervisor, owner of 
operator of a site, you may be responsible ·tor 
the environmental demage cused by subcon
tractors or employees. 

Handling, storing, and disposing of materials 
properly can prevent pollutants from entering 
the storm drains. 

0 Genera~ Busoness Piractnces 

~ Cover and maintain dumpsters. Check 
frequently for leaks. Place dumpsters under 
a roof or cover with tarps or plastic sheeting. 
Never clean a dumpster by hosing it down on 
site. 

I 

• · Keep pollutants off exposed surfaces. Put 
trash cans and recycling receptacles around 
the site. ~··' 

• Keep materials out of the rain. Cover .... : 
exposed piles of soil or construction , 
materials with plastic sheeting or tempora·ry · 
roofs. · "' :t 

• : 4 •' • :(•~ \~ 

0 Designate one area for auto parking, vehicle 
refueling and routine equipment. ··· . :1 ,-•• ::; • 

maintenance. Jhe area should be' well .away 
from gutters or storm drains. Make major· 

repairs off site.; : _. . .. ·: ~ : . /: , t· i:fr.t . : 
. . . ... ., ' . 

0 Use as little reclaimed water as posslble1fo·r~ 
.dust control.· . . : ·; ·. · · , · .. , · · ,,·: :+h· 1 ~ 

·r, ti6:·~·.n .. 
~ C~ea11111 Up Spo~~s 

~ Clean up leaks, drips and other spills' ·.- ·:l: 

Immediately. This wil_l prevent contaminated. 
soil or residue on paved surfaces: · ... · ". ' : . 

' .•.• , I • .. 

O Never hose down "dirty" pavement or' •' ,,I 

impermeable surfaces whereflulds have . . 
spilled. Usedry cleanup methods (saw dust, 
cat litter, and/or rags). · ·· '. · ·· · : 

0 P!all1l111ing to Prevent Po~!ution 

An erosion control program, worked out be
fore construction begins, prevents or minimizes 
problems. 

• Train your employees and subcontractors. · 
Make these brochures available to everyone 
working on site. Inform subcontractors about 
stormwater requirements and 
responsibilities. 

• Schedule excavation and g.. 'ng activities 
for dry weather periods. 
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Ocean Pollution Prevention: 
It's. Up To Us 

Cypess has two drainage systems: 
sewers and storm drains. The storm drain 
system was designed to prevent flooding by 
carrying excess rainwater away from city 
streets out to the ocean. Because the 
system contains no filters, it now serves the 
unintended function of carrying urban 
pollution straight to the ocean. 

This pamphlet tells you how to prr.ivent 
ocean pollution from "stormwater'' or "urban 
runoff." 

Rain, industrial and household water 
mixed with urban pollutants creates 
stormwater pollution. The pollutants 
include: oil and other auto-motive fluids, 
paint and construction debris, yard and pet 
wastes, pesticides and litter. 

Urban runoff pollution flows to the ocean 
through the storm drain system which takes 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical in our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life 
and increases the risk of inland flooding by 
clogging gutters and catch basins. 

These Best Management Practices 
(BMPs) will ensure a cleaner city and ocean. 

Roadwork and Paving Problems 
Road paving, surfacing and pavement 

removal activities contribute to urban runoff 
pollution because they take place right in the 
street, where urban runoff contaminatoin can 
result from asphalt saw-cut slurry or excavated 
material. 

Rain or runoff can carry these toxic 
substances to the ocean through the storm 
drain system, posing a hazard to human and 
sea life. 

Extra planning is required to store and 
dispose of materials properly and guard against 
stormwater and ocean pollution. This brochure 
tells you how. 

Solutions 

Handling, storing, and 
disposing of materials 
properly can prevent 
pollutants from entering · 
the storm drains. 

• General Business Practices 

• Keep materials out of the rain. Store them 
under cover, with temporary roofs or plastic 
sheets, protected from rainfall, runoff and 
wind. 

• Plan excavation and grading for dry weather. 

• Develop and implement erosion and 
sediment control plans for embankments. 

• Recycle used oil, concrete, asphalt, etc. · 

• Paint Removal 

• Maintain all vehicles and heavy equipment. 
Inspect frequency for leaks. · 

• Conduct all vehicle/equipment maintenance 
and refueling at one location-away from 

storm drains. 

• Perform equipmenV 
vehicle repairs and 
washing off-site. 

• Do not use diesel oil to 
lubricate equipment or 
parts. 

• Asphalt & Concrete Removal 

• After breaking up paving, be sure to remove 
all chunks and pieces. Recycle them at a 
crushing company. 

• Dispose of small amounts of dry concrete In 
the trash. Make sure broken 
pavement does not come in 
contact with rainfall or runoff. 

• Shovel or vacuum saw-cut 
slurry and remove from the 
site. 

• Cover or barricade storm 
drain openings during saw-cutting. 

• Disposal Options 

Use a crushing company to recycle cement, 
asphalt and porcelain rather than taking them 
to a landfill. 

c. 
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· Ocean Pollution Prevention: 
It's Up To Us . · , 

Cypess has two drainage systems: 
sewers and storm drains. The storm drain 
system was designed to prevent flooding by 
carrying excess rainwater away from city 
streets out to the ocean. Because the 
system contains no filters, it now serves the 
unintended function of carrying urban 
pollution straight to the ocean. 

This pamphlet tells you how to prevent 
ocean pollution from "stormwater'' or "urban 
runoff." 

Rain, industrial and household water 
mixed with urban pollutants creates 
stormwater pollution. The pollutants 
include: oil and other automotive fluids, 
paint and construction debris, yard and pet 
wastes, pesticides and litter. 

Urpan runoff pollution flows to the ocean 
through the storm drain system which takes 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical in our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life 
and increases the risk of inland flooding by 
clogging gutters and catch basins. 

These Best Management Practices 
(BMPs) will ensure a cleaner city and ocean. 

e 

. Animal Waste Problems 

Animal waste contributes to ocean pollution 
when it is improperly stored or left uncovered 
near small streams and storm drains. During 
rainfall, it is washed into storm drains and flows 
untreated, directly into the ocean. 

Animal waste contains some nutrients -
phosphorus and nitrogen - as well as bacteria. 
The nutrients fertilize the aquatic plants causing 
their proliferation, which depletes oxygen in the 
water killing sea life. The high bacteria levels in 
the water can cause gastro·intestinal problems 
for swimmers. 

Sediment is also a common pollutant washed 
from pastures and livestock facilities. It creates 
multiple problems once it enters the ocean. It 
harms sea life by clogging · the gills of fish, 
blocking, light transmission and increasing 
ocean water temperature. 

Solutions 

• Facilities Design 

• Situate barns, corrals and other high·use 
areas on the portion of property that drains 
away from the nearest creek or stream. 

• Install gutters that will divert runoff away from 
livestock areas. 

• Design diversion terraces which drain into 
area with sufficient vegetation to filter the 
flow. 

• Protect manure storage facilities from rainfall 
and surf ace runoff. 

• .Pasture Management 

• Confine animals in properly fenced areas 
except for exercise and gazing time. 

• Corrals, stables and barns should be l~cated 
on higher ground when possible and · · 
surrounded by pasture to act as a natural 
filtration sysytem. 

• Use fencing to keep horses away from 
environmentally sensitive areas anq protect 
stream banks from contamination. 

• Use manure and soiled bedding sparingly to 
fertilize pastures and croplands. 

• Grazing Management 

• Establish healthy and vigorous pastures with 
at least 3 inches of leafy material present. 

• Subdivide grazing areas into three or more 
units of equal size. Clip tall weeds and old 
grass. 

• Rotate animals to clean pasture when grass 
is grazed down to 3.4 inches. Let pasture 
regrow to 8· 1 O inches before allowing 
regrazing. 

• Keep animals away from wet fields if 
possible. 

• During heavy rainfall, consider indoor 
feeding, a practice which keeps more 
manure under roof and away from runoff. 

• Collection and Storage 

Collect soiled bedding and manure on a daily 
basis from stalls and paddocks and place In 
temporary or long-term storag-ntls. Store in 
sturdy, insect-resistant and se9'ge-free units. 
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Over 60% of 1narin~ debris 
could be recycled now! 

·"~ 

Get Involved Now! 

· tn aclclition to recycling your mari11e 
debris you can participate on a larger · 

; . . . 
scale by:-

. • starting a recycling program at 
your marina if one does not 
currently exist 

I 
• joining a beach or bay clean-up· 

campaign 

• supj1orting organizations actively 
~orking. to protect the marine 
environment· 

For more information on ret-ycling 
programs, contact: 
Coastal Resources Center 
PO. Box 3084 
San Rafael, CA 94912 
(415) 527-3346 

Department of Conser'"'.aLion 
Division of Recycling. 
Program Development Branch 

~ 1025 P Street, Room 325 
Sacramento, CA 95814 
(916) 323-3508 

Design by Mark llall r.raphic Design. Cop)'Wl'iling by 
Sim Consulting, llluslralion by Diane Varm:r 11!11,tr.ilion. 
Printed on rel·ydcd p:,111~r. 

Prevei 
Sea-Sicknes 
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Marine Debris -
A Preventable Sickness 

'l11e next time you arc out on your boat or casual
ly stroll down·a dock, take a look around. Is the 
water dean, is the shoreline free of debris, i.s ani-. 
mal life-abµndanl? ·n1e answer is probably no. 
'flle·ocean is threatened. llireatened by a sick
ness that you can prevent-the dumping of your 

' debris into the waler. 

'Ille U.S. Coast Gu~rd estimates that over 800 
tons of garbage are dumped annually into U.S. 

. waters. California marinas alone, generate 5 to 
~.ODO tons of garbage per marina each y·ear. 

. Every lime you toss your trash into the ocean you 
become part of the problem. Your trash could be 

I 

responsible for the death of an animal, a boating 
accident; or a polluted beach.· 

111ere is a solution_: something you can do 
. - sto_w your trash and recycle it.' 

/' 
I I 

) 

..... ., 

Four Easy Steps to Recycling 
Successful marine debris recycling requires that you ... 

1. S~op dm~ping trash into the 
ocean. Whether you are on a boat 
or enjoying lhe ocean from shore, 
don't carelessly Loss your debris. ' 
Every can, cigaretl~ butt, and 
plastic bag hurts! 

2 • On shore or at sea, stow your 
trash and sep~rate recyclable 
items. You can recycle newspaper, 
glass jars and bott Jes, some plas
tics, paper, aluminum and steel 
cans, cardboard, scrap metal, 
wood, oil, batteries, and ·91ore. 

· Recent studies indicate that over 
60% of a marina's garbage can be 
recyclel Dispose of your non- · 
recyclable trash in an appropriate 
receptacle .. 

: rftere ·are ollvlous 
.'rea•ons to. recycfez 
:i. ·. ~.i/·. . '' . 
' • S<JVF natural resources 
: • elimi~ates trash in the ocean 
• provides ·an alte~ative.to 
. !he use of landfilrs . 

3 • Take your r~~yclable items 
to'a recycling center. Centers are 
available in mosl communities and 
many marinas have thei; pwn 
r1::cycling program. 

I 

4 • Purchase wisely. When you 
buy new products look for items 
packaged in~ recyclable materials, 
or better yet. purchase reusable 
items. The less you need to throw 
away or recycle, the better for the 

' ocean, the envin;mmenl, and your 
pocket book. · 

. n.ere .,,,. also some ' 

. not SO ol,vlous NG'!' 
so~• fo :re~cfe: · · -·. 

f •, .... 
' . . ' .. 
. !I' provides a cos(-,effective way 

to eliminate t,:asJ,, .: . J • 

•• helps maintain a man,a's:. 
waste management costs . . .. 
(whit:li iventualiy co~e . 

. back to you, the consumer) . 
• pr~viddposiii~e PR fer you,-'.· , 

your vessel, andyour~itiarina • 
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i,ITIES OF CYPRESS, LA PALMA 

PROTECT T~ ~~,~~~1:JEAL BEACH

1 

CFUNDED BY A USED OIL RECYCL1'ci'~N WE RECYCLE 
AUFQR,-.,'IA INTEGRATED WASTE RANT FROM TIIE 

State Oil Recycling Hotline :~:-~~~ B~ARD 

PROPER Iii.. 

!~ng ~o service station, "quick lube' 
haz~o rop-off location. or household 

lnqui;~~te c:li:ction for recyclir 
not mix with o~ side collection. D• 

er automotive fluid• 

MANAGEMENl ,. 
. Prevents: 

• dSOtl and water contamination· 
• amage to septic systems ar. 
wastewater treatment facilitieBENEFITS · 

OF PROPER. · 
MANAGEMENT 

Can be rerefined and 
reused as fuel. 

ABOUT TIRES: 
Nearly 200 
million worn 
passenger tires are 
generated each year. 
Some are recycled into 
products lil<.e rubber mats or 
lootwear. while others are burned as 1uel 
or retreaded and sold again. Recycling 
and retreading 1<eep millions of scrap tires 
out ol landfills each year. 

... ,;. 

PROPER TIRE MANAGEMENT 
· Purchase retreaded tires! Currently, 
approximately 400 million gallons of oil a!e save~ 
each year due to t~e_ use _01 retreaded tires. 001~9 so. 
also reduces municipal 11re procurement and disposal 
costs. and saves you money! For more intorm~uon on 
retreaded tires. call the Tire Retread lntormauon 
Bureau at (408) 372·1917. 

, properly maintain tires! This extends wear and 
increases 1he chance that they can be retreaded. 

, ) Keep 1tres inllated at recommended inflation 
level. Underintlation can waste up to 5% ol 

a car's luel! Check every two wee\,;s. 
21 Repair punctures: maintain alignmen1: 

ro1ate ures every 6,000 · 8.000 miles. 
3) Check tread wear indicators (on 

tires) periodically. When 11re tread 
is worn 10 same height as tread 

wear indicator. retread or 
replace tire. 

Toxic 

I 

-RICYCLIR® 
The Automobile Care for 

the Environment Guide 

HAZARD PROPERTIES: 

Toxic: May cause injury or death upc,n 
ingestion. inhalation. or skin absorption 
(depends on dose. length of exposure). 
Flammable: Can be ignited by a Oame. 
spark. ignition source or ttOI surface. 
under almost all temperature 
conditions. 
corrosive: A chemical (or its vapors) 

that can bUrn or destroy living 1issues 
at the site of contact. and deteriorate 

or wear away the sur1ace o1 a 

material. 

Preoare<1 DY EH.Ml. 
Environm.oninl Hata.trJS 
wn.a.gemcnt 1nsutu1e. 
10 Ne~,,ot Road:. 
PO ao,932. 
Dumaffl. NH 0382• 

?nniea on ,ec;yettro CJ3D8' 

t. '1-996 EH.Ml 
All A19n1S A.SON"°· 

--
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nstruction and 
olition Debris 

Facilities 

This hrrn:l11m.: provide~ 
altcrn;11 iws to lamllilling 

spn ilii.: l)'pt:~ of C1111~m1ni,,11 
.111,l lk11111li1io11 (C&I>) lkhris 

ln1egratcd Waste 

M.inal!cmcnr Dcnarlmcnr 

Do You Know Where 
I 

Jhe Wa,ter In.Your 

I 

' 

Storm Drai 
Goes? 

. .J',· 
._, _ _....... ... 

J'' •"!: 
(, 
.' cl -·--·~ 

' • I .. ' 

/' 

~ .. 
-1.. . f.f I':! t.lr ('J . ,9. - "'" ¥" .. "'- ' ••• i!,mn:. ... ·,_',f,,.S ~:i.'lt d! .. ,OJ.o .. }.'ir;.r~-

' ~ .. ~.,·-,~,,~""' ;,;,'"\ ·.'~_ .. ·.· 
+f1iisffy"er foi"f,een t~~;;art4~1

,;,; ,}qu~t oithe 
mobile delalllng lndwtry 10 provide direction with 

regard to compl~~~~e·l¥11h thefedef"O( Water Quality 
'Act of /987 .• · 
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"'---)_i"~-i.: . The County of Orange has four 
8~} Household Hazardous Waste Collection Centers available FREE 

'Fa~· to Orange County citizens. (Proof of residency may be required.) 

COLLECTION CENTER LOCATIONS 

1071 N .. BLUE GUM STREET 
Located between the 91 & 57 Fwys 

at the corner of La Palma Avenue 
and Blue Gum Street in Anaheim 

"Visit the Stop & Swap to obtain partially used 
household products at no charge. 

HUNTINGTO,N BEA,CH 
REGIONAL 

COLLECTION CENTER 

17121 NICHOLS STREET 
Next to Rainbow Recycling and Disposal. 

Major cross streets are Beach Blvd. 

and Warner Ave. in Huntington Beach. 

6411 OAK CANYON 
Next to City of Irvine Corporate Yard. 

From the (5) freeway take the Sand Canyon 

exit, go Southwest to Oak Canyon and turn right. 

*Visit the Stop & Swap to obtain partially used 
household products at no charge. 

SAN JUAN CAPISTRANO 
REGIONAL . . : 

COLLECTION CENTER 

PRIMA DESHECHA LANDFILL 
From the (5) freeway take Ortega Hwy. (74), 

east to La Pata Avenue, turn right and 

follow road to Landfill entrance. 

COLLECTION CENTER HOURS OF OPE.RATION: 

Tuesday thr,ough Saturday 
9:00 a.m. to 1 :00 p.m. 

Collection Centers are Closer): 

Rainy Days; Christmas, Independence, 
New Years and Thanksgiving Days. 

Hazardous waste is not accepted from businesses, schools, 
government agencies, churches, non-profit organizations . ... 

'• •' Primed on recycled paper 
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City of Cypress 
Department of Public Works 

Best Management Practices for Construction Activities 

The following represents the minimum standards of good housekeeping which 
must be implemented on all construction sites regardless of size. 

· • Eroded sediments and other pollutants must be retained on site and may not be 
transported from the site via sheetflow swales, area drains, natural drainage courses 
or wind. 

• Stockpiles of earth and other construction related materials must be protected from 
being transported from the site by the forces of wind c:>r water .. 

• I 

• Fuels, oils, solvents and other toxic materials must be stored in accordance with 
their listing and are not to contaminate the soil and surface waters. All approved 
storage containers are to be protected from the weather. Spills must be cleaned up 
immediately and disposed of in a proper manner. Spills r;nay not be washed into the 
drainage system. \' 

• Excess or waste concrete may not be washed into the public way or any drainage 
system. Provisions shall be made to retain concrete waste on sites until they can be 
disposed of as solid waste. 

• Trash and construction related solid wastes must be deposited into a covered 
receptacle to prevent contamination of rainwat~r and dispersal by wind. ,· 

• Sediments and other materials may not be tracked from the site by vehicular traffic. 
The construction entrance roadways must be stabilized so as to inhibit sediments 
from being deposited into the public way. Accidental depositions must be swept up 
immediately and may not be washed down by rain or other means. 

• Any slopes with disturbed soils or denuded of vegetation must be stabilized so as to 
inhibit erosion by wind and water. 

• Other 

• The above Best Management Practices are detailed in the Califomia Storm Water Best Management Practices 
Handbook March 1993. 

• Questions regarding these practices should be directed to the Cypress Dept. ·of Public Works (714) 229-6752. 

i ; 
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City of Cypress 

Department of Public Works 

GUIDELINES FOR CLEANING 
AUTOMOTIVE SERVICE FACILITIES 

Steam/Pressure Washing of Vehicle Maintenance Areas & Fuel Dispensing Areas 

* Block the storm drain and collect water/waste for disposal to the sanitary sewer (with 
the prior approval of the local sanitation district). 

Pressure Washing Sidewalks, Parking Lots, Common Areas 

* If soap or any other cleaning · agent is used, block the storm drain and collect 
water/waste and discharge to the sanitary sewer (with the approval of the local 
sanitation district). 

* If only tap water with no cleaning agent is used, then the following Best Management 
Practices (BMPs) must be implemented before pressure washing: 

=> Prior to washing, clean and/or sweep all large debris from the area, and 

=> Clean any oil/auto fluid spills with an appropriate dry method, such as kitty litter 
or other absorbent, and dispose of appropriately. 

=> To the extent practicable, the wash water must be directed to vegetative or 
unpaved areas where it would percolate, 

=> If visual observance of the wash water indicates contamination (cloudy, 
colored, presence of suspended solids), additional Best Management Practices 
such as temporary retention of wash water (sandbags around storm drain 
inlets) or filtration methods must be implemented prior to discharge . 

0 Questions regarding these practices should be directed to the Cypress Dept. of Public Works (714) 229-6752. 
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Ale• Kos1ieh. 30. OI Surr:,onk 
won the 10-mile eve-nt 01 rne . 
32na AnnuoJ seas Beocl"I 
ROUQl"I Water Sw'm on July l5. 
wlln a nme ol 3:08:25. · 

Tne Cypres, Fede,ot lime League Maio, AD-Siers"'"" tne Caarornia Oi>trlet '29 tau,nomen! 1na1 
soot place July 1-19. one leatu,ed 1:; Oillerent a,ea league OIi-star teom>. Cyp,e .. won tne 
1aurnomen1 witn a come-lrom-behilld vieto,v in tne 61h 11\ning 01 111e 11na1 game. lhe 1eolT' now 
moves on 10 me CoutomlO Sectlonot lournoment In Huntington Beocn. leom memoors mctude 
(lrom sen. rront row) JoM Snorl, 11.'.oll Gros. erell lono>. Cnod COMn. MJcnoel floines. Jocoo Novy. 
(m)()dla) Jell Fenog.,o. Adam WH<. hay MaaoeL Joroon loro, Moll Sherren. M1Cnoe1 Morrwn. Busy 
Swans.on. BracHord Belore. [t>Ock) Coocn lom Grm. Cooch RoDin Rlee. Cooch Alon Maeket 
Plover Agen1 LISO MorliSon. Cooch Front Sherren and Manager Rondy lonos. 

Cypress Stars Head to National Championships 
A team of IOClll bastball players 

from the· Cypress area will be 

(111 ("t CI t 
UUD 01t 

h,aded fls I tki-l OiJ 

competing in she AAU Na1la .. 1 Peoria, AriL, from July 28 ID 
Championship Tournament in Aus. S. 

Locations ... 

Panicipoting pl>ycrs include, 
from Cypress High School. Steve 
Clark, Robcn Hook, Andrew 
Lara, JJ. , Lovejoy, Justin 
Masigila, Rusty Murroy, Brian 
Parkhill, Rosel Samala aod 
Richard Zarate; from Kennedy 
High School, Shawn Bcnevantc, 
Kevin and Manhew Monahan. 
· Other players incldue S1.-e 

,. 'Fabda,:Doug ~"rd, Nick ·Henry ... 
Kyle S1anley and AJ. Sappi. 

They will be rompclins wish 
teams from aU over 1he na1ion for 
lhis 1i1le for 17-year-old playm;. 

Many of the players have bet:n 
playing 1otnnamen1 hall mgelhrr 
for live years. 

Team Needs Uniforms 
The Cypress High School Girls 

Ba<l<llull Program is trying 10 
purrhasc ntw un[forms and 
warm•up ou1fi1s for 1hc upcoming 
2000-2001 bask<tball season. 

Donn1ions of SIOO ore rewudcd 
wL1h r<rognilion in 1hr annual 
progrom: SSOO donators will 
r,errivr a ,;omplimrnlary l~arn 
(lhulo, .:i b.;ilf-p:rgc rc:C'\l'gnitiuo in 
Lhc- ftrog.ram unJ 1wo cum(11imcn· 
1,ry a~missions 10 all Cypress 
tligh School girls' bukc1ball 
home- games. For informa1ion. 
... 11 (114) 74h-13~S or 741>-!IJ)t,. 

ftr,,.*>-1,y "'-' M:,ffl 

MlSllon Vlelo's Jennller 
McLeOd. 25. was 1ne top 
temola flntsne, in 1ne Seal 
Beacn lO-mHe swim on July 
15. and 1umneo secono 
overall among on lrn1$1lers. 
wlln a nme or 3:21:49. 

ho.NhAfflt "'4rrr, 
So1on Alvy, 1 l. w111e, "Eo1 My 
auoblas· on Iha bocl al 
KelSey Myets. 10. al ine Seal 
Beacn Raugn Waler Swim 
ne1a on July I~. 

- Self Storage, Low Prices . 
,--- -- -- -- -- --u------ --- ----, 
I $20 OFF 11PAY2M0NTHS1 
I nUT > MONTIU II GET 1 MONTH FREE I 
I With Any 10x10 er Blooer II Wllh Inf s..10 or Blgget I 
I NEW STDIIACl! IIE'l'LU II NEW STOIIAC! II.ENtAI. I 
I illlAO•EIJ"l.Ot.m II MID•D1'Tnt<IO I ~-------:------=---.:----,,----.:"--:..-.:-_-:..-:..-:..~----, 
I FREE 1!11 FREE I 
I Clh Certificate ,r Phone Cird I 
1 ATl.OCALRESTAURANi'S II s1nnn 1 
I W'*"'"l!l'llfflll.lCl!IEKT.U•_..,1111, II v- I 1°"~ ........... ,;,-._._ ,, ... c-... ._ ............. _ 
_ MAO• 07 1/h.(I) W,l'A.CJ • IX" JnlOQ I .0~1o;y;-------~c;.;-;---------
• Gated Enu.nce • lnc!tvtdual Prtvata Units 

·ii', fttfJ ® ctrtt~i ,Vl1M ff. Q 
11342 Western, Stanton jj 

. , E _ (714) 8944724 !!~ 

32NC ANN\JAl. SE4l BUCH 
ROUGH WATER SWIM ~ESU1..T5 
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..... l, -PACll!_ll ___ w_ro,,oo __ A_Y,-,Ul<E-.-28-. 2-000-----------SPORrs--------------"""'."'.N_i!"_"S·"::'~--"'5£-

···Olympic Teams to Compete in Los Al 
- IO re' I k-.oi< II DnC 1no!hcr.-
D1 KENDRA KRAUSE Team USA It's I cldinilc p,=,r,or ID 1hr 
For 1~ H~ws-Enluprist Tournament Schedule Olympjc ~·mes. especially •inc-c 

From June 29 10 Jtdy 9. all of ,1a,,_.._. 11,m[.,..,.... ,...__~ ihe sis ,earm ~aying in thi, eve111 
lhe worltfs Olympic .,,1tr polo ,.-.Mu.•'-"" arc the sam,: ceoms pl1yin9 in 
lumo will be in Los Alunilos 11 ""' 111mm IM Au.,cr,,liJI. 
the W111er Polo N11ional Aqua1k --.iru. ll"s tbo just 1n amuins -.-.y 10 
Cr.:ntei on the Join; Force..~ ~.._.,, .,. .._... • ...,,... spend an evening. 
Training BL"SC. competing in 111i10 ~=,:' ::~-:- :;::: The tum, 5ee a gotdcn oppc:w-
1ounumcn1S. .=,. '-:,.. ~ : ::=;-- ~:::: 1uni1y to r.ducatc the community 

The men':s Olympic: team wW i- ;.,.,; rwAU 11 .. 1,. aboul watu polo. a, well as pr-
engage in a fierce. cornpe1itinn rCJr !!_,,...., CM nc, 5ornc. "home: town support. ... 

lhe UPS Cup. lrom Ju~ 27 tn ~ ,-.;.• .. «-_. un,.. which thty may bell: in Austrllia. 
July 2. .......... ,-.. , ...... _.... ''"""'"• "'1'hc mott people ~ c.m ~ct. 

The women's leanu will race.. ~ ..... ""';'• : =-::_:.::· 1hc hc:nc:r. to show what V.'9ter 
eachothttfromJu!y4to9fOflhc :'~' ;,,,w;;;--!::;. polo is; i1·, good 10 h:a"·r ram. 
Holiday Cup. especially when yro'n: at hnme. 

The opportunity lo wi1nc.s,: n.-::r.-b: l6a.dlaoll _...ro NI mmtly we wnukt like to trnch 
thesr: compctilion, is one lhat. "-tw~ r,eop-le 1botn w11cr polo.- nid 
simply puL should oot be pa,.=! "' ..... ,,....., player Hu1her Petri. 
up; ii me.am Wllchln~ Olympic the le.am has won in ree.c:nl Maureen OTook. whn hm :\Cen 
a1hlett.1 who arc rtpre,.en1in:s: Olympic ye.;m. abn mc.nlinnfn(I! !l>ia: Wmld Chamriinnshi~ and 
Amcrlc.a. that the Int gnlcl medal catn< who will «line aflcr Sydney. !«CS 

""This is a gr.at opportunity In oomc in 1904. lhc impolUnec of Ian •uppon. 
1,:.,t us. 10 sec whtrc we ore "'f&r Hr sec, a greal apponunicy lo "When you play in lt.aly. 1hr 
•• WQ<ld waler pnln." .. id Jnl,n brinp one home thi, yur. Ian, ju" io nIT. and chc plac< i, 
Vars ... t,cr,d coach of lhc rncn"s Attn<din8 IO the women"& 1cam packed. We"n: p,aud ID be ll 

tCJJm. capiain. Julk Svail, "'Thi• is 11,e home and =•tin~ our toot>-
Hc recounted lhc medals U10t las1 chance for the Olympic teamo try. and having: o crowd would be 

llll;a='il1l·lil· i I ·· , I l I 
1 ..•.. ~\:-!~ :...~l.'!l.. 

Bring your household ha~ardous: 

waste to a .collection center. 

Items acccpte~ Include: 

automotive products, oil & 
-·. - -.. 

late:1 paint,.pesticides & 

herbicides, household cleaners, hobby & pool supplies, 

and household batteries. This Is: a FREE ,public servi.ce. 

The County of Orange has several Household Haz.1rdous Waste 
Collection Centers available to residents upon proof of residency 

Haz.1rdous waste is not accepted from businesses, schools, 
government agencies, churches, and non-profit organizations. 

Call the Household Hazardous 

Waste HOTLINE at: (714) 834•6752 

' 
for quantity instructions 

and additional inlormation. 
Rf.CYCLE 

U 
5 e O O_r L Advert,srng funded by a grant from the Ca!1fomi-a -Integrated Wnte Managl!'ment Board. 

F'hr,io:;hk~,.,_ 

U.S. Wome,n Qhmplc Woler PolO teem memben. {lrom 1911) 
Btendo Vi!o. Courtnev Johr<!ori crVJ Ju!lo Swelt di!cL."'1 1rie 
uPCornlng c,e-Qlvmok: loumomen1s 10 be held ot lhe .!o&\I 
forces TraWng Bose In Los AIOmllos. 
htlrlul. We c1nn·1 ~« 10 rl•y at r~~elhcr for , eommr,n @o•l. 
home w-ry cflen.- O"Tnol~ .uiJ, They're alL rnlc mnd-eh.- !he said. 

. fanna Fu~ua. nN a mcmbe:t or And maybe that in it!telr i, a 
the team but sricndin;p: lhc _sum- valid ~ lo eU.t"nd: Food mlr 
~, pl'Xticinp wi1h them. tw a roodcls ate Mmlelimcs hard lo find. 
unique view of lhc tCilm.,. So greb the younr$1CtJ and 

.. Evttyonc i.no~ whas lht:y watch II rnmc. Fn, infonna1ion. 
want. and they pull lhem.<else, call (S62) 4)0- I071. 

A1:1stralia Trip Proves Costly 
The U.S Women'• water polo 

nn1iona, team returned home on 
June ~g rmm a productive: two 
.... ·ec.k.,. fir tnining in Au!traH.a. but 
two-meter ddcndcr Rohin 
Deaurciard injured her kn<:e pnN 
lo 1hc 1cam's final match wl1h the 

· Aussies on Thursday. June 15. 
Ha•in~ playtd lhrce 1es1 match

e.< wich 1ht Au.~•ies in Sydney. 
drawin! twn IM~ ftnd a lie in the 
riroc .. s. thc U.S. wa., eagn 10 cap 

<torm had calmed. 1he suo,him: 
uw Ausmdia com.in@ out on -Lor. 
5-4. 

The leam'• arrival at lhc p,ol 
wa<i lc.'l., than plca,ant, A:, t~ 

ttam w11~ walking acrm.5 lhc rain
•nattd pool drct, Beaure@Bnl 
slipped awk .. ·ardly, injuri•B .,., 
lnre. 

The U.S. mi:dorlune· "no111-
h>ll<J •flet lhe ~•mc'1 lir.<t •prinL 
wi1h the Auuir:5 drawing fir5t 
bl=!.. . . 

"Individually. a·c. had ,\Omc. 
··on,n~p in winning ra.11:t,ion. 
That opponuniry came · on 
Thursday ni~hL June 15, ,n 
Kawana on Au.~tra1ia·s Sun1hinc 
CDB51. 

The U.S. joined their """1.• in 
an Olympic Eorch n:tay 1ha1 nighL 
with leam mem!,er, ~hcd atop 
Harley David,on mo1on:yclcs. 
lhc fanfare tn lhe street., hnwev
<r • ...,.,Jd gi•e way to I.he founh 
contlC.31 in• week's trme betwttn 
the U.S. and Austnlia. 

• (llClll perlorm,nces." 1'!id USA 
coach Guy Boker. "Notably. 
Nicolle Payne in goal, Bn:nda 
Vi11• Imm cht oouide. snd Ellen 
fates one! Oubba Shrehy out of 

Unfnnuna1cly, ii was a ~•me 
mantd by rain. shot clock pm!,. 
ltlll! ood freak injurie.<. When the 

~,:· . 
h ii u-nccrt&in when Bcau~ge.rd 

will be ahtc tr, return. 
The le>m will fflllkc it, llnlitlay 

Cur dchul II 7 p.m. on July 4 
again<! Canada. which will be fol
lpwed by a lire work, &pcclacul.ar. 

Fer informatic,n. vi~i, www.hol· 
idoya,p.com. 

9 2000 USA WAT!~!:._OLO ROSTERS 
Mm~ Ron..,._ 
Orl.lAJ11iilfn -T'hllJA:I!'~ 
R,-lbilfo} ....,.._ 
IJ111Ry'M 
0-H9'"tffl 
0-
!,oa kmi .,.....,. Oi·-l ... _...._ 
-Ori, °"""'. -----.... 

- lll:t!IMICl!I ca:; e,..1 1,, 
·2""'Dd ~, IQQ 

Dn-cs t.-0 111 
tM &-, JU 
»-l!Od &--, M\ 
ZM ,e..J JH 

enc t-6 "' J.M t\.-l 1.111 
lM 6,6, 2\IJ 
Do41Dd t.l 2H 
2M Dd 6-J 210 
IMOd 6-J "'1 
°" 6-1 m 
GK· M JU 
[)pl- 6,1 ,.,. 

""'"" 6-1 1'0 IJl'nirJ ._ .. m 
tlfh,a 6-1 ,., 

Hf'Mc,...li:~'-,_ 

lbCll!!ll! 
s.-,, 
(lH!e,,~ 

1,.,.-
1.-.,Rl"'tr.'h 
c,.,,,. ....... ...... .,... 
.............. ,-n 
l..ffltftbffl -........... --

Aui~ C-""· .._.. t'ftmawdt Wai, r-

\ihm,1111 Rtnrrr - - --(-=,, ... ~. 1140,J , .. n, ~Bed ,,_...., 
"' ... 16.I .,...,II.ti 

Crmmf'f~ tln,n j-4 llll s ... , ...... c .. ,.ur 
~ •• .IWt"&I' ·-"' S-11 Ill .V!Owp H-- "' .. , ... ~ll"'tf.W'Y 
-(Jn,,iJ "' "" m Allft!ffl 
l.411!!1fff"!ff;"'T ... - '"" 

,., -.H~Pll,- .... ,_, ,,., c-............ 114 lld ,_,, l)l ..-·-- ™"" , ... ,,., ~t--4,'\i"A 

Kft}T ......... ~ lli4 l,-10 '" !i'""l'l!.rpn.CA 
C:orwriirS.,_.. n.y.,on ,_, un ,.._ 
h'IH~-...11. .... , .. ... -· l'lm,rh...,(D ~" 3., .... 1·-tt.f"A 
Cldlffi., __ \r:b .. .-,1.t.i , .. '"' .A-.,..,...~,. 
,,,.,.,,,r-• r-.lhtrr 
A,u...., r_-_...,,. .. .... ,,~.(.,n..1.-,,. 
~ 

a.- . 
s ....... 
·uc
Snffml 
UC'"'"' -L'CR<n"" 
I.ICU. ·,cl-CV. 
Q,I ~sk I di f\c:9:• 
c.ir...t:~18adl 
US<: -UC_..., UC--....... -
u,.,-
lfllA -UC .... ..., uc-, 
S• Dir:pSutt 
USC 
H-.11 
IJCI,\ 
UCR<n...,. 
s ... ~~""' s..,....,._ 
UCI.A 
ucsn 
.\111111 ... -..1 

111.'1.A 

•1,-,m,r"'f'I-

0013616



• 

I 

• 

Cypress City 
Channel 36 Programming 

2nd and 4th Mondays 
City Council Meetings. (live) - Coverage begins at 7:00 p.m. 
Replays every Wednesday at 6:00 p.m. & SUndoy at 9:00 o.m. 

Lost Pef Bulletin. 6:30 p.m. & 6:45 p.m. 

ruesdays and Thursdays 
Notional Gallery of Art 
10:00 o.m. & 6:00 p.m. 

Discover Cypte$$ 
10:30 a.m. & 6:30 p.m. 

Crime File 
I l :00 o.m. & 7:00 p.m. 

Your City Your Police 
11 :30 a.m. & 7:30 p.m. 

Cypress cares 
12:00 p.m. & 8:00 p.m. 

Modem Video 
12:30 p.m. & 8:30 p.m. 
Annenberg CPB 
1 :00 p.m. & 9:00 p.m. 

Novy & Marine Corp News 
2:00 p.m. & 10:00 p.m. 

In the portlon of the City served by Time Womer Cable. taped 
replays of Cypress Ci1Y Council meeting air on Sunday mornings 

starting at 10 a.m. on channel 3. 

Commission and 
Organization 

Monthly Meetings 
Civic Theatre Gulld 

1st Tuesday. 7:00 p.m .. Theater Guild Board Room 
Youth Commission 

1st & 3rd Tuesday. 6:30 p.m .. Community Center 
Friends of Cypress Cultural Arts 

1st Wednesday. 7:00 p.m .. Senior Center 
Friends of Cypress Recreation and Parks, Inc. 

2nd Wednesday. 7:00 p.m .. Senior Center 
Coble TV and Technology Commission 

1st Thursday. 4:00 p.m .. Ctty Hall 

Senior Citizens Commission 
2nd Wednesday, 3:00 p.m .• Senior Center 

Recreation & Community Services Commission 
3rd Tuesday. 7:30 p.m .. Community Center 

Traffic Commission 
3rd Tuesday, 3:00 p.m .. City Hall 

Cultural Arts Commission 
1st Thursday, 7:00 p.m .. Community Center 

Tips to Keep Our Oceans Clea 
Recent incidents of beeches being closed due to pollured worers shou!d : 
concern lo all of us. Not ooly do our beaches prolftde o recreor,onc o•e 
southern Colifornio residents. they also serve cs the home ior mcnne 
Protecting our cocstal wolers begins with you; _ 

To help proled our ocean waters. we need to eliminole /he source 
pollution which enter the ocean vie catch bosrns and storm drams. foe oh. 
"NO DUMPING · DRAINS TO OCEAN". which 1s stenciled on cr:y c; 

basins. meom jusi that · whatever enters goes direclly to the ocean 
paper cup or groll cl,ppings you thought obovt loss,ng rn rhe colch bas,,, 
end up at the beech end will not be removed ct o lreolment !ac,111}' as 11' 

people believe. 

You can help keep our oceans dean by pracrocmg the !allowing 

• Place all litter in a trash receptacle Do nor throw trash on !he gro, 
because ii could evenruolly end up rn a cold-. bosm and. subsequently 
ocean. 

• Follow monulocturers instructions while opply,ng ferlilrzers. herbicides. 
pesticides at your home. bcessive use may cause !he moterrol ro run . 
your lawn and rnlo the gurrer. 

If your automobile is leok.ing oil. hove II repaired. 0,1 on the dnvewoy 
street will enter the storm drain system with irrigolion waler or during ro11 
weather. · 

• Be sure to p1d up ofter yovr pets while toking them for walks around II 
neighborhood. 

• Prevent construction moferials. such as concrele. plaster. or point. fro, 
entering the storm drain system by using appropriole contoinmenl barrier 
when working with rhese moteriols. 

For oddilionol waler quality in!Ofmalion. please coll the Deportment of Publ,. 
Works at (71 ;l} 229-67 40. Remember. II Is up to you to make sure that ou 
oceon waters remain safe for lulure generations. 

City Telephone Numbers 
Business license ........................................................ 229-6712 
City Clerk ................................................................... 229-6680 
Mayor/Council .......................................................... 229-6699 
City Manager ............................................................ 229-6688 
Community Development ....................................... 229-6720 

Building Division ............................................... 229-6730 
Redevelopment Agency ............................... 229-6729 

Finance Deportment ................................................ 229-6713 
Orange County Fire Deportment (Business) .......... 7 44-0400 
Orange County Library. Cypress ............................. 826-0350 
Personnel Office (Job Une) ..................................... 229-6681 
Police Department 

Administration .................................................. 229-6620 
Crime Prevention ............................................ 229-6626 

Public Works .............................................................. 229-67 40 
Engineering Division ........................................ 2.29-6741 
Maintenance Division (7:30 a.m. - 4:30 p.m.)229-6760 
24 Hour Graffiti Removal ................................ 229-6760 

Recreation and Pork District 
Community Center Facilities & Programs .... 229-6780 
Senior Citizens Center ..................................... 229-2005 
Senior Citizens Nuttltlon .................................. 229-2007 

Cypress City Holl Information .................................. 229-6700 
Ctty of Cypress Website address ls: www.cl.cypress.ca.us 
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Cypress City 
Channel 36 Programming 

2nd and 4th Mondays 

City Council Meetings. (live) - Coverage begins at 7:00 p.m. 
Replays every Wednesday at 6:00 p.m. & Sunday at 9:30 a.m. 

Lost Pet Bulletin 6:30 p.m. & 6:45 p.m. 

Tuesdays and Thursdays 

National Gallery of Art 
l 0:00 o.m. & 6:00 p.m. 

Take 5 and Play 
10:30 o.m. & 6:30 p.m. 

Crime File 
11 :00 o.m. & 7:00 p.m. 

Your City Your Police 
11 :30 a.m. & 7:30 p.m. 

Cypress Cares 
12:00 p.m. & 8:00 p.m. 

Modern Video 
12:30 p.m. & 8:30 p.m. 

Annenberg CPB 
I :00 p.m. & 9:00 p.m. 

Navy & Marine Corp News 
2:00 p.m. & l 0:00 p.m. 

Commission and 
Organization 

Monthly Meetings 
Civic Theatre Guild 

lst Tuesday. 7:00 p.m .. Theater Guild Board Room 
Youth Commission 

l st & 3rd Tuesday, 6:30 p.m .. Community Center 
Friends of Cypress Cultural Arts 

1st Wednesday, 7 :00 p.m .. Senior Center 
Friends of Cypress Recreation and Parks, Inc. 

2nd Wednesday .. 7:00 p.m .. Senior Center 
COble TV and Technology Commission 

l st Thursday; 4:00 p.m .• City Holl 
Senior Citizens Commission 

2nd Wednesday. 3:00 p.m .. Senior Center 
Recreation & Community SeNlces Commission 

3rd Tuesday. 7:30 p.m .. Community Center 
Traffic Commission 

3rd Tuesday. 3:00 p.m .• City Holl 
Cultural Arts Commission 

2nd Thursday. 7:00 p.m .. Community Center 

Recycling In Cypress 
When ii comes to recycling. Cyp<e~ 1s right on track. Recycling ho~ been 
alive and well In the City for years. In l QSQ, the Califormo Si ate 
Legislature passed recycling legislation that required every cit)' and 
county in California to divert 25% of its trash from landfills by 1QQ5 ano 
50% by the year 2CXXJ Cypres.s con proudly say that by 1995 the City 

hod surpassed the Stole's )'eor . • _ -,9~~?Y~ d1verhng 63% oi ITS irosh 

Ir~ nearby londlills. T~~~~~ :r~~vor of protect,ng the 
environment. here or :some1;.~i.liog c ~~-~,"'~to _,,., 

-.. ~.._,,~..,~;::J:'C:"', (\.'"-~~5.s~-.~· 

purchase pr ds thc:rt~.-danl really -· cl~.eno up never usmc 
• Shop coref~IIY. ,~·/_"~'';?~~hat ... :·: ~~~11100 ohen we 

Oori.j_~JJSe o bog i-~~ibuym~~~ or4 you will ;e 
consu'iil'i;~,:i·s1'nQ'1h.eif~ cs soon as' you leove;l~-siore. 

• Buy nf~~(~~~ucls in lorge quonf~:;~~~~~e large 
contaj'iler ctea!es'le.ss garbage than several\mct!er~ona·f 

• Reduc\~'~irib~t o~k moil you receive. \~f ,'. . .,.]i;\~;,' 
Use reu~~~ ~o:i~oLn~? ~~\~!.d.~. insteo!·"~1 olum~~~slic bogs. 

or plastic \;._;O'P~;.:"'!'~,i';.,.~ .. -:~~ ·:l t; '!....... ":?_,,,-.:. ::IS'.'t'· '.:/ 
• -,~ - .. ,,.- ~·' • . ~;. ~ -·· .. ,.•"t..t:' -41.a:.. ~. r·*" ~!-

Soy 'NO' to~I ·. -y~,:re;_i'lo)"gqi Jo·i¥,·lf1:..iMjOOJ'l't need napkins. 
~ a-. "t"' .. -{'iA.':l' ~t~ .. -A,'t A'\--...- q*_::,"'~; ..... ::.., 

straws. plastic '~Js~/~Jtrni.:t~~;§~· behind al the 
restaurant or slore"'-.:.:2'· _,·. ·,· 1 \::::.:_:.·.~~v-· 
Buy appropriately packaged produ~"Pockaging represents about 
30% of all our waste. and much of the ~ck.aging isn't even needed lo 
protect the product. 

Recycling and reducing the amount of waste your household generates 
helps the environment and ~aves o variety of resources. including energy, 
water. minerals and trees. It al~o helps reduce pollution. Finally, by 
rec)'cling you are helping the City continue to meet a stole mandate to 
reduce waste. 

City Telephone Numbers 
Business License ........................................................ 229-6712 
City Clerk ................................................................... 229-6680 
Mayor/Council .......................................................... 229-6699 
City Manager ............................................................ 229-6688 
Community Development ....................................... 229-6720 

Buildlng Division ............................................... 229-6730 
Redevelopment Agency ............................... 229-6729 

Finance Department ................................................ 229-67l3 
Orange County Fire Department (Business) .......... 744-0400 
Orange County Library. Cypress ............................. 826-0350 
Personnel Office (Job Line) ..................................... 229-6681 
Police Department 

Administration .................................................. 229-6620 
Crime Prevention ............................................ 229-6626 

Public Works .............................................................. 229-6740 
Engineering Division ........................ .-............... 229-6741 
Maintenance Divlslon (7:30 a.m. - 4:3Cl p.m.)229-6760 

Recreation and Park District 
Community Center Faclllties & Programs .... 229-6780. 
Senior Citizens Center ..................................... 229-2005 
Senior Citizens Nutrition ................................... 229-2007 

Cypress City Holl Information .................................. 229-6700 

0013618



Uncoln Avenue Scheduled 
For Facelift 

• On September 28. 1998. the Cypress City Council approved the 
$..:1.3 million Lincoln Avenue Streetscape Project which include.s 

construction of aesthetic improvements to the Lincoln AvenJJe 

Bridge across the Coyote Creek. Construction on this project 

began in October 1998 ~nd is estimated to be completed in July 
1999 .. 

The construction of entrance monuments al the Lincoln Avenue 
bridge is only part of the major improvements scheduled for this 

street. Other improvements will include new roadway surface 
treolments, bridge and ornamental street lighting. landscape treat

ments at both ends of the bridge and parkway planter extensions 

located at major intersections. Also included is planting of several 

new street trees in conjunction with the reconstruction and reland

scoping of medians. Finally. new storm drains and asphalt are 

planned for this major thoroughfare. All scheduled construction 

will occur between Volley View Street and Bloomfield Avenue. 

The streelscape improvements to Lincoln Avenue ore a major 

component of the Rediscover Lincoln Project. This is a multifaceted 
effort to revitalize the Lincoln Avenue corridor. Recognizing that a 

focelih is not enough. the City Council is working in partnership 

with the community to consider implementing land use and design 

standards for private development on Lincoln Avenue. including 

strategies for stimulating economic development. 

1998 Business Appreciation 
Breakfast 

On October 6. 1998. the Cypress City Council held its annual 

Business Appreciation Breakfast. This event was hosted in the 

Cypress Ballroom at the Courtyard Marriott. Approximately SJ 
business leoders attended representing many of the City's major 

corporations. The purpose of the breakfast is to recognize the 

efforts of ihe business community in preserving and promoting a 
stable tax base and healthy local economy for the City of 

Cypress. 

The Mayor highlighted some of the major economic development 

acliviites which took piece in the past year. During this time Home 

Depot. OfficeMax. Sizzlers and !HOP all opened their doors for 

business. Joining the roster of business pork tenants were compa· 

nies such as TDK. Johnson Controls. G-Tech and the Exhibit 

Group/Giltspur. Homestead Village arrived to service the grow

ing demand for additional hotel rooms. In summary. a total of over 

one million square feel of new commercial. office and wore house 

industrial space was approved during the post year, valued al 

over 30 million dollars. 

The Mayor concluded by saying that the City is on active partner 

• for economic development. By working in partnership with the 

business community. the City con continue to provide the high 

qua~ly of Iii e which hos become the colling cord for the City of 
Cypress. 

Protecting Our Beaches and 
Environment 

Guess where pollutants go when they are poured into the guiter 
or find their way into the storm drain? You guessed fl. straight to 
the ocean. Although our community hos no ocean-front property. 
the City of Cypress is only seven miles from the neorest beach. 

The City of Cypress hos a great record of recycling and properly 
disposing of hazardous materials. Protecting the environmeni for 
current and lvture generations is of utmost concern to the Cit)•. But. 
like most cities. Cypress hos two drainage systems: sewers and 
storm drains. The storm drain system was designed to prevent 
flooding by carrying excess rainwater from our city streets to the 
ocean. Unlike the sewer system. the storm drain system contains 
no filters. So where the storm drains keep us safe from flooding. 
they con also serve the unintended and unfortunate function al 
carrying urban pollution straight to the ocean. 

The most hazardous conditions arise when rain is mixed with 
industrial or household water containing pollutants. creating don· 
gerous runoff pollution. These pollutants can incl,ude oil and other 
automotive fluids. paint and construction debris, yard fertilizers. 
pesticides and pet wastes. 

Each day polluted urban· runoff enters the ocean untreated. 
leaving toxic chemicals in our surf and trash on our beaches. 
Urban runoff pollution contaminates the ocean, closes beaches. 
harms aquatic life and increases the risk of inland flooding by 
clogging gutters and catch basins. 

This con be a serious problem. but there ore manageable solutions. 
If hazardous materials from the workplace, garage, or home ore 

handled. stored and disposed of properly, pollution con be 
reduced dramatically. To do your part in protecting the environ
mental well-being of our city and nearby oceans. please lollow 
these easy guidelines: 

T eke cleaners. paints. thinners, automotive fluids and pesticides 
to a Hazardous Materials Collection Center. For locations and 
operating hours coll the Household Hazardous Waste Hotline al 
(7 J 4183..:1-6752. 

Never clean brushes or rinse point containers into o street, 
gutter or storm drain. 

Use organic or non-toxic fertilizers end pesticides and ovoid 
dispensing them neor ditches. gutters and storm drains. 

Working together we con insure a beautiful clean future. For more 
information or a brochure on urban runoff pollution, please coll the 
Cypress Public Works Department at (714)229-6740. 

West-Comm celebrates A 
Successful First Year 

On October l, l 
communications 

Alamitos and S 

The center wo 
stole of the o ............. _c .. 

In the first yea l?lf>~tefiO_Jµ"J 
co lls. 8 1.et::IJ r 

police 

itles of Cypress, Los 

I year of operation. 

"'..e.nture lo provide 
nd cost savings. 

ved lQJXXJ Q-1- l 
an overage of 163 

operation is consfd· 

Cypress City N=s----------------------...--'--

avlng the three cities on 

e years of operations. 
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Cypress City 
Channel 36 Programming 

2nd and 4th Mondays 
City Council Meetings. (live) - Coverage begins at 7:00 p.m. 
Replays every Wednesday at 6:00 p.m. & Sunday at 9:00 o.m. 

l.os1 Pet Bulletin. 6:30 p.m. & 6:45 p.m. 

Tuesdays and Thursdays 

Nctlonol Gallery of Ar1 
10:00 a.m. & 6:00 p.m. 

'Discover Cypress 
10:30 a.m. & 6:30 p.m. 

Crime FIie 
11 :00 a.m. & 7:00 p.m. 

Your City Your Police 
11 :30 a.m. & 7:30 p.m. 

Cypress Cares 
12:00 p.m. & 8:00 p.m. 
Modem Video 
12:30 p.m. & 8:30 p.m. 

Annenberg·CPB 
1 :00 p.m. & 9:00 p.m. 

Navy & Marine Corp News 
2:00 p.m. & l0:00 p.m. 

In the portion of the City served by llme Womer Cable. taped 
replays of Cypress City Council meeting air on Sunday momlngs 

starting at 10 o.m. on channel 3. 

Commission and 
Organization 

Monthly Meetings 
Civic Theatre Gulld 

1st Tuesday. 7:00 p.m .. Theater Guild Board Room 
Youth Commission 

1st & 3rd Tuesday, 6:30 p.m .. Community Center 
Friends of Cypress Cultural Arts 

1st Wednesday, 7:00 p.m .• Senior Center 
Friends of Cypress Recreation and Parks, .Inc. 

2nd Wednesday. 7:00 p.m .• Senior Center 
Coble TV and Technology Commission 

l st Thursday, 4:00 p.m .• City Holl 

Senior Citizens Commission 
2nd Wednesday, 3:00 p.m .• Senior Center 

Recreation & Community Services Commission 
3rd Tuesday, 7:30 p.m .• Community Center 

Traffic Commission 
3rd Tuesday. 3:00 p.m .. City Hall 

Cultural Arts Commission 
1st Thursday, 7:00 p.m .• Community Center 

Recycling in 2000 
A special "Thank You· goes out to all (ypres.s residents for theli 
participation in the City's curbside recycling program. Your out
standing participation resulted in les.s trash generated which 
means less trash hauled to the landfills. This is significant because 
It means that our locol londf ills will not reach capacity as early as 
originally predicted !P.A:ti~jqti}~;,~~~;J,~ Oty met the Stole 

requirement of di1ve...1;lfl9if.1. .• ~. ;i1i :~~~!;.:~.'.f.$0.,,m O'tfOY from the 
landfill. Recyclin .~!y~s;work.~4i!t~ ... ~'11:~ 

!
. j.J·'t~lil.£.1.if'::1-d· -~--"w 

The year 2CXX) ~ar,tlfor the :i!}i;¢Ceypress OS this is the 
year when the s a e'@~~ dive,r~6'f{:.of:~50!.'.fuusl~ met by all 
Calilor~~~~~ cooniles. <=:_ypres; reJ~~!~~~~couroged 
to conlinu1.:;pr.9ctld.!19 the three R s - Red~.e. •• ~e~s~w:uid Recycle 
- so tha~._~lg~&,lit~this goal. Only wil~~~~{\~£~1~ con we 
meet th~@r.egul.reme.nts.. ]' ~,~,, 

~¥~~~~- ' :.:.,;t<~~ 
To furthe1:{c\em'q_nstrate the benefits of,..recyc ,,· "';·:.~re:ore some 

}~t,,·•·'i"fr ,,1 ·-11~·,_.,.. 
recycling tact~f· " __ ,,.... kt ~,,.. ,., 

\\-> .J ~-:;$.ffi--..--;;,.<~ .1.-.. -.. -<C' 
• Recycling\41urp)R~-·-":e~j~:!_i!k951,:J~

1
fS:9~ie£'Wf~fond qn; less 

water poflutiong: . ~ . · · c~,g .. (~. n.um11rom natural re-
sources. ' • ·::1 • -~1,p,~~-

• We save over .ct ii..o .r.t~so .. e-y Ion of gloss 
recycled - 1,330 lbs. of sand, 433"~'_1:,s. of soda ash, 433 lbs. of 
limestone end 15 1 lbs. of f eldspor. 'i 

• If the Pilgrims hod six-pocks. we'd still have the plastic rings 
from them today. The long decomposition period of material 
such as plastic makes it even more important to recycle. 

Recycling • if nal only benefits you - It benefits o/1 of us. · 

City Telephone Numbers 
Business License ........................................................ 229-6712 1 

City Clerk ................................................................... 229-6680 , 
Mayor/Council .......................................................... 229-6699 ' 
City Manager ............................................................ 229-6688 
Community Development ....................................... 229-6720 

Building Division ............................................... 229-6730 
Redevelopment Agency ............................... 229-6729 

Ftnance Department ................................................ 229-6713 
Orange County Fire Department (Business) .......... 744-0400 
Orange County Library. Cypress ............................. 826-0350 
Personnel Office (Job Line) ..................................... 229-6681 
Police Department 

Administration .................................................. 229-6620 
Crime Prevention ............................................ 229-6626 

Publlc Works .............................................................. 229-6740 
Engineering Division ........................................ 229-6741 
Maintenance Division (7:30 o.m. - 4:30 p.m.)229-6760 
24 Hour Graffiti Removal ................................ 229-6700 

Recreation and Park District 
Community Center Faclllties & Programs .... 229-6780 
Senior Citizens Center ..................................... 229-2005 
Senior Citizens Nutrttlon .................................. 229-2007 

Cypress City Hall Information .................................. 229-6700 
City of Cypress Website address Is: www.cl.cypress.ca.us 
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Cypl'eSs City 
Channel 36 Programming 

2nd and 4th Monday, 
City Council Meetings. (live) - Coverage begins at 7:00 p.m. 
Replays every Wednesday at 6:00 p.m. & Sunday at 9:00 a.m. 

Los1 Pet Bullettn. 6:30 p.m. & 6:45 p.m. 

Tuesdays and Thursday$ 
Nattonal Gallery or Art 
l0:00 a.m. & 6:00 p.m. 
Dllcover Cypr8'1 
10:30 a.m. & 6:30 p.m. 

Crime File 
11 :00 a.m. & 7:00 p.m. 

'f City Your Pollce 
,b a.m. & 7:30 p.m. 

Cypr8*1 Cares 
12:00 p.m. & 8:00 p.m. 
Modem Video 
12:30 p.m. & 8:30 p.m. 
Annenberg CPB 
l :00 p.m. & 9:00 p.m. 

Novy 6 Marine Corp News 
2:00 p.m. & 10:00 p.m. 

In the pertton of the City served by nme Worner Cable. taped 
replays of Cypress City Council meeting air on Sunday morrJngs 

starting at 10 a.m. on channel 3. 

Commission and 
Ol.'ga.llization 

Monthly Meetings 
CIVIC Theatre Guild 

1st Tuesday. 7:00 p.m.. Theater Guild Boord Room 
Youltl Commission 

l st & 3rd Tuesday, 6:30 p.m .• Community Center 
Friends of Cypress Cultural Arts 

l st Wednesday, 7:00 p.m .. Senior Center 
Friends of Cypress. RecreaHon and Parks, Inc. 

2nd Wednesday, 7:00 p.m .• Senior Center 
Coble TV and Technology Commission 

l st Thursday. 4:00 p.m .• City Hall 
Senior Citizens Commission 

2nd Wednesday, 3:00 p.m .. Senior Center 

•
reotton & Community Services Commission 

. 3rd Tuesday. 7:30 p.m .• Community Center 
Traffic Commwlon 

3rd Tuesday. 3:00 p.m .. aty Hall 
Cultural Arts Commission 

1st Thursday. 7:00 p.m .. Community Center 

City Telephone Numbers 
Business Ucense ........................................................ 229-6712 
City Clerk ................................................................... 229-6680 
Mayor/Council .......................................................... 2'29~99 
City Manager ............................................................ 229-6688 
Community Development ....................................... 2'29-6720 

.Bulldlng Division ............................................... 229-6730 
Redevelopment Agency ............................... 2'29-67'29 

Finance Department ................................................ 2'29-6713 
Orange County Fire Department (Business) .......... 744-0400 
Orange County Ubrary. Cypress ............................. 826-0350 
Personnel Office (Job Una) ..................................... 2'29-6681 1 

Pollce Department 
Administration .................................................. 229~20 
Crime Prevention ............................................ 2'29-6626 

Public Works .............................................................. 229-67 40 
Engineering Division ........................................ 2'29-6741 
Maintenance Division (7:30 a.m. - 4:30 p.m.)229-6760 
24 Hour Graffiti Removal ................................ 229-6760 

' Recreation and Park District 
Community Center Facllltles & Programs .... 229-6780 
Senior Citizens Center ..................................... 2'29-2005 
Senior Citizens Nutrtt1on .................................. 229-'2!XJ7 

Cypress City Hall Information .................................. '229-6700 
City of Cypress Website address Is: www.cl.cypress.ca.us 
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JOIN us on TRASH 
AWARENESS DAY to make 

OUR neighborhood a 
cleaner place to live! 

July 10, 1999 
On Saturday, July 10th, we will be coming together 

as a neighborhood to clean up our streets and 
yards. A dumpster will be available for you to 

dump at the following site: 

The red house on the corner or Violet Lantern and 
· La Cresta. 

Come. ~oin us on Saturday. The trash dumpste:n_ .. 
will be ·manned from 8am to 2pm. Trash bags will 
be provided at the dumpster site., It you can help 

for an hour or all day, please call 460-8108. 
This event is being sponsored by Lantern Village 

Association, Dana Point City, and Solag • 
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• WHAT TO DO WITH ,BULKY ITEMS? 
~ bulky item is an item that cannot fit into the blue recycling or 
black trash containers, such as a chair or a couch.. Other bulky 
items include any item that can be easily handled by a two- (2) 
man crew and may include the following: a refrigerator, washer, 
dryer, table and lawn furniture. 

Each residential unit is entitled to two (2) free-okharge bulky 
item pick-ups per year from Solag Disposal, a maximum of four 
(4) items per pick up; however, additional pick-ups can bear
ranged at a nominal fee per pick-up. Refrigerators and freezers 
can also be picked up. U you are interested in a bulky item pick
up, please call one of the Solag Disposal customer service repr~ 
sentatives at (949) 240-0446. All items must be placed at CUibside 
on the scheduled collection day by 6:30 a.m. 

HOW DO I GET TO THE HOUSEHOLD HAZARDOUS COLLECTION 
CENTER? 
Remember it is illegal to dispose of Household Hazardous Waste 
(HHW) through the automated residential program. There are 
four HH\IV Collection Centers in operation throughout Orange 
County. To ensure proper disposal of the HHW it must be 
disposed of at a certified collection center. The nearest collec
tion centers are located at the Prima Deshecha landfill in San 
Juan Capistrano and in the City of Irvine (see maps above). 

- ) Prima Deshecha 
Landfill 

6-11, 

V Oak Canyon 

Oak Canyon 

La Pa1B Rd 

Prima OeShecha 
Landfill 

6411 
Oak Canyon 

HOUSEHOLD HAZARDOUS WASTE INCLUDES, BUT 15 NOT 
LIMJTED TO: 
• Motor Oil • Pool Chemicals 
• Batteries • Pesticides 
• Cleaning Products • Paint 
• Wood Preservative • Solvents 
• Road Flares 
The hours of operation are Tuesday through Saturday, 9:00 a.m. 
- 1:00 p.m. and closed Sundays, Mondays, holidays and rainy 
days. A maximum of 15 gallons or 125 lbs. of hazardous materi
als may be brought to the collection center per vehicle, per visit 

A.you need directions to the additional HHW facilities located 
~oughout the county, please call the Orange County Int~ 

grated Waste Management information line at (714) 834-6752. 

·--~ 

POOL WATER DISCHARGES 

. · .. -'~· ) . . . -·, . -
,i,-S;;' 

This notice is to explain the regulatory issues regarding the 
discharge of pool water and the tv.lo methods by which it may 
be discharged. 

1. Many pools are plumbed to allow the discharge to go di· 
rectly to the sanitary sewer. This is an acceptable and pre
ferred method of disposal. 

2. Where the discharge of pool water to the sanitary sewer is 
not feasible, federal law allows the release of dechlorinated 
swimming pool water. In Orange County the guidance for 
such releases requires pool owners to ensure that the follow-
ing criteria are met: · · 

a The residual chlorine does not exceed 0.1 mg/L (parts per 
million) · 

b The pH is betw~ 6.5 and 8.5 
c The water is free of any unusual coloration 
d There is no discharge of filter media 
e There is no discharge of acid cleaning wastes; and 
f Any pipe connection to the storm drain system has permits 

from the city or county having jurisdiction 

Compliance with this guidance can be verified using a pool 
testing kit. Excess chlorine can be removed by removing the 
chlorine tablets for a couple of days prior to discharge or by 
purchasing dechlorinating chemicals from local pool supply 
companies. 

By ensuring compliance with these criteria, you will make a 
significant contribution toward keeping pollutants out of Or
ange County's creeks, streams, and receiving waters and help to 
protect organisms that are sensitive to pool chemicals. 

DANA POINT SUMMER CONCERT SERIES 
August 15 

August 22 

August 29 

Time: 

Location: 

UPSTREAM - Calypso Music 

PAM LOE & HIP SHOT - Western Music 

COVINA CONCERT BAND - Marches, Show 
Tunes and Dixieland, 

4:30 p.m. 

Heritage Park (Dana Point) 
- Old Golden Lantern Road 

Cost: Free 

Sponsored by: Lawn Chair & Picnic Society & City of Dana 
Point 

COMMUNITY GROUPS 
DANA POINT/CAPISTRANO BEACH HJSTORICAL SOCIE"IY 

Meetings - 4111 Wednesday of every month (no meeting in July or 
August) Fax# {949) 248-5166 

HERITAGE MUSEUM 
Hours: 11 :00 a.m. - 4:00 p.m. 
Days: Tuesday through Saturday 

Dana Point • Fall 1999 ------------------------------- Far registration see page 34 
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DAY WORKER PHONE EXCHANGE 
"A Community Service by the City of Dana Point" 

The City of Dana Point offers a convenient way to fill your tempo
rary or permanent 

?rneeds: 

rnone: 949· 248-3558 
Skills Offered Included: 

• Painters 
• Masonry 
• Landscaping 
• Cashiers 
• Domestic Help 
• Construction Helpers 
• Companion to the Elderly 

SPRING CLEANING 
WHAT TO DO WITH BULKY ITEMS? 

Spring is almost upon us and that means it will soon be time for 
· "spring cleaning." For those items that are too large for the auto
mated containers, call Solvang Disposal to arrange for a 'bulky
item" pick up. Almost anything t!13t can be managed by a two
man crew will be picked up as a bulky-item. This includes old 
furniture, appliances, carpet, mattresses, water heaters, etc. Items 
such as refrigerators, washers, dryers and water heaters (or white 
goods for short) are sent to a metal recycler, where the hazardous 
material is extracted .an~ the remaining metal is melted down and 
reused. All other items are delivered to the landfill for disposal. 
Remember, before you put out large items to be landfilled, con
sider donating working appliances and reusable supplies to a 
At,rofit organization. II you would like more information about 
--y-item pickups or non-profit organizations willing to pick
up your reusable items, please contact Solag Disposal at (949) 
240-0446, Ext. 1. 

POOL WATER DISCHARGES 
This notice is to explain the regulatory issues regarding the 
discharge of pool water and the two methods by which it 
may be discharged. 

1. Many pools are plumbed to allow the discharge to go 
directly to the sanitary sewer. This is an acceptable and 
preferred method of disposal. 

2. Where the discharge of pool water to the sanitary sewer 
is not feasible, federal law allows the release of dechlori
nated swimming pool water. In Orange County the guid
ance for such releases required pool owners to ensure 
that the following criteria are met. 

(a) The residual chlorine does not exceed 0.1 mg/L 
(parts per million); 

(b) The pH is between 6.5 and 8.5; 
(c) The water is free of any unusual coloration; 
(d) There is no discharge of filter media; 
(e) There is no discharge of acid cleaning wastes; 

and 
(f) Any pipe connection to the stormdrain system 

has permits from the city or county having juris
diction. 

Compliance with this guidance can be verified using a pool 
testing kit. Excess chlorine can be removed by removing 
the chlorin.e tablets for a couple of days prior to discharge 
or by purchasing dechlorinating chemicals from local pool 
supply comj:,anies. 

By ensuring compliance with these criteria, you will make 
a significant contribution toward keeping pollutants out of 
Orange County's creeks, streams, and receiving waters and 
help to protect organisms that are sensitive to pool chemi
cals. 

Dana Point• Spring 2000 ______________ _:_ ______________ For registration su page 26 
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Cr:rr NEws 

GREEN WASTE COLLECTION .PROGRAM 
On November 4, 1996, Solag Disposal in cooperation with the 
City of Dana Point implemented Phase I of the Curbside Green 
Waste Collection Program. Residential subscribers may place 
green waste generated from their residence at the cwb using 
any of the following methods: standard trash containers (up to 
35 gallon), plastic bags or bundled trimmings/branches (not to 
exceed 2 ft., by 4 ft.). The maximum weight of the containers 
should not exceed the physical strength of the plastic bag or be 
over SO pounds. This program is voluntary and there is not an 
additional fee for this service. Recycling green waste will assist 
Dana Point towards the 50% State mandated recycling goal by 
the year 2000. 

Phase II of the program which encompasses all the private/ 
gated communities was implemented May 1997. Solag must 
have the homeowner association's permission to bring a third 
truck on private streets. If you live in a private/gated commu· 
nity and would like to participate in the green waste collection 
program, request that your homeowners association call Solag. 

Here is a list of green waste material, which will be collected: 

• Grass Clippings 
• Wood Scraps 
• Branches (not to exceed 4" in diameter and 4' in length) 
• Leaves 
• Weeds 

. Plant Materials 
• Garden Trimmings 

ff you have any questions regarding the Green Waste Collection 
Program or would like to know if your area is included in the 
program, call Solag at (949) 240-0446. 

STREET L.IGHT REPAIRS 
San Diego Gas & Electric (SDG&E) own and maintains the City's 
streetlights located within the public right-of-way. SDG&E has 
been providing this service since the City incorporated in 1989. 

If you find a street light that is out, flickering or continuously on 
(day and n.ight) you should either call SDG&E directly at l-800-
411-7343, or call Francisco Sanchez, City of Dana Point Public 
\Vorks Department at (949) 248-3509. lf you call the City we will 
log your call and notify SDG&E of the problem. When you call 
either number please leave the following information. 

l. Approximate address of street light 

2. Yourname 

3. Your phone number 

4. Nature of the problem 

This information will help to properly locate the troubled light 
and will help us to follow up to be sure the light has been 
repaired. Repairs are usually completed within a week. barring 
unforeseen circumstances such as inclement weather and local 

',ergencies. 

~• case of an emergency, such as a light being damaged by a 
traffic accident, you should call l-800-411-7343. This number 
can also be called for damaged electrical wires and utility pol~. 

NEIGHBORHOOD WATCHERS FALL OFF 
Crime is down and so is the number of block captains for Dana 
Point's Neighborhood Watch program. 

"Everyone is becoming complacent," said Scotty Smith, who as 
a member of Volunteers In Police Services spearheaded the 
program's growth over the past five years. 

According to Smith and VIPS Program Director Peggy Nunes, 
the total Neighborhood Watch block captains fell in the last 
quarter of 1998 from a one-time high of 175 to 100. 

"People get burned out and they want someone else to take over 
the job," Smith. said. "But so far, we haven't found replace
ments." 

Smith said in addition to block captains tiring of the commit
ment, media reports of falling crime rates have made some 
people believe that the program has done its job. 

"People think they can just leave their doors open now and their 
home unattended," Smith said. "The criminals just love that." 

Lt. Paul Ratchford, Chief of Dana Point Police Services agrees 
that despite the fact that crime is down, the Neighborhood 
Watch program is a vital weapon in the war against crime. 

Ratchford said much of the successful police work done over 
the past few years was directly related to residents acting as 
extra eyes and ears for the police. 

In fact, the Neighborhood Watch program was created to teach 
people how to protect themselves from crime and how to work 
with the Sheriff's Department. The goal of the program is crime 
prevention through community involvement. 

Key elements of the program are the Neighborhood Watch meet
ings. During these meetings, neighbors gather at a home and 
become acquainted with the proper procedures in reporting 
possible crimes. 

·"Neighborhood Watch is based on the theory that if you know 
your neighbors, and they know you, you can keep the sheriff's 
(deputies) alert to suspicious activity," said Smith. "Hosting a 
Neighborhood Watch meeting in your home is simple." 

·According to Smith, to arrange for a meeting, call 248-3517/ 
~-
The program will then supply the resident with flyers to notify 
neighbors of the meeting, ~e ti~e and address. 

A Neighborhood Watch representative and a sheriff'~ deputy 
will speak at the meeting, addressing specific concerns in the 
area. 

"Once the neighbors have met, talking about crime prevention 
is easier," said Smith. "Then people feel more comfortable 
reporting suspicious activity to the police. And your street will 
feel more like a community than just a place where you live." 

Smith said the program is constantly looking for volunteers and 
block captains. For more information call the number above. 

Registration on page.~5 
Dana Point • Summer 1999 ------------------------------ For registration see page 35 
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SEASONAL RECYCLING TIPS (Some thoughts) 
During this Holiday season remember that one of the biggest gifts you can give your children is a clean environment. Here are some 
of the ways you can recycle and reuse holiday leftovers. 

Types of things that can be recycled include: 
Tin Jars · Wrapping Paper · Glass Containers Cardboard Boxes/Packaging 

Cannot be recvcled: 
Tinsel Bows/Ribbons Holiday Lights Styrofoam Peanuts• 

• "'Clean Styrofoam packaging peanuts can be reused or are accepted at several packaging/delivering companies (such as Mail 
Boxes, Etc.), please check your local listings. 

Some products may not be recyclable in our program, but that doesn't mean they should go in the trash!!! Many nonprofit 
organizations around the area can reuse your seasoned clothing, toys, exercise equipment. bicycles and other items. If you have aoy 
questions, please contact one of our customer service representatives at (949) 240-0446. 

RECYCLING YOUR CHRISTMAS TREE IS AS EASY AS 1-2-3 .... 
Can you believe that the Holiday Season is already behind us? Well it's time again to recycle your Christmas Trees. Depending on 
where you live, collection of your trees will take place on your normal collection day during a two week period shortly after 
Christmas or after the New Year. Just follow these three simple steps: 

FIRST, please review the front of your bill for the dates of the curbside collection of your Christmas trees. 

SECOND, Remove all decorations, tinsel and stands (wood or metal) from the tree before collection. If your tree is over 8feet in 
height, please cut the tree in half. 

THIRD. Place your rree at the curb next to your container on collection day. On trash day a separate collection vehicle will pick 
up your Christmas tree. 

- NO TE: Flocked trees or trees with nails, stands or ornaments cannot be recycled, but will be picked up and disposed of at the 
landfill. Please do your part to help recycle your tree_s. 

ITS NEVER TOO LATE TO RECYCLE OLD CHRISTMAS CARDS 
For the past 20 years St. Jude's Ranch for Children has recycled holiday, binhday, get well and all other occasion cards. St. Jude's 
Ranch is a non-profit home for abused and homeless children located in Boulder City, Nevada. People from across the United States 
and around the world send used cards to the Ranch. In 1992 nearly one and a half million cards were collected. If you would like to 
recycle your Christmas cards, please send them to: 

SL Jude's Ranch for Children 
P.O. Box 60100 . 
Boulder City, l\1V 89006 

/(sending bv United Parcel Service. send to: 
St. Jude's Ranch for Children 
I 00 St. Jude Street 
Boulder City, N_Y 89005 

The Ranch requests that you send the front of c~ds only a~d please do not include cards that have writing or other markings. 

Co~y :oy~ 'L, 
Laguna Nigel em Dana Dolphin -

Dana Poin1 IC SOLAG ~·
DISPOSAL . ~,A 
Quad Cities ~1~ 

Recycling Progra~ 
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Each quaner the editor of Recycling News will be reviewing website and e-mail addresses on the Internet that may 
be of interest to our readers. The sites examine ways to reduce waste, avenues to reuse unwanted materials (such 
as donations to non-profit organizations), lists of ~yclable material and directions to backyard compos.ting. 

http://www. I 800cleanup.com -
For information on clean-up projects throughout tlie state. 

http://www.envirofind.com -
To find information on all types of environmental businesses and other information. 

So lag Disposal, Inc. - www.solag.com. 
Laguna Niguel - www.ci.laguna-niguel.ca.us 
San Clemente - www.cty.org/san-clem~nte/ 

County of Orange - www.oc.ca.gov/iwmd/ 
Dana Point - www.ci.dana-point.ca·.us 
San Juan Capistrano - www.sanjuancapistrano.org 

For a "buy-back" or ·'drop-off' recycling center near you contact the Depanment of Conservation at 
1-800-RECYCLE (1-800-732-9253) or the California Integrated Waste Management Board at 1-800-253-2687. 

FIND A NEW USE FOR AN OLD ITEM 

Have an old bike that needs fixing or a chair that is missing a leg? Or how about some other large item that needs_ 
some minor repairs? Before you throw that item away, why not give it to someone who could put it to good use? 
There are many organizations such as Goodwill industries, Children's Hospital of Orange County (CHOC) and the 
Salvation Army that make it their business to bring new life to older, reusable items. In the spirit of goodwill and 
less waste, SOLAG Disposal, Inc. together with your City encourage you to contact these organizations before you 
throw a reusable item in the trash. For telephon~ numbers to these o:rganiz.ations, please look in the yellow pages 
under "Thrift Shops." Also remember that your contribution may also be tax deductible. 
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EARTH DAY CELEBRATION ~,~~ 1\l\CElEB!/%~ ~:-/~ 
• • . ~ ~_.i: .. ,~ n n 1, 'l' ~ 

c_o_me celebrate Eanh D~y w11h students and residents from the surround1~g com~iu- ~:. , ~ 'tl --·.:., ,'~A / ~; 
mties. On Saturday, Apnl 22. 2000 from 8:00 a.m. to 12:00 p.m. your city together ' ~\, . "~A ,... 
with SOLAG Disposal, Inc. will be hosting an Earth Day celebration and Children's ~..... ~ 
Invention & Art Fair in the City of Laguna Niguel. 

INVENTION & ART FAIR: 

Bring the entire Family for a fun-filled morning including an Easter Egg Hunt (for children ages 
1-12), members of the local fire depanment, Environmental Booths. Invent.ion and An Displays 
by local elementary students. 

Hey Kids: before you throw that object in the trash, think about other things you can do with it? 

- ~---- Every day hundreds of items are thrown into the trash that could have served a better or more use-
ful purpose. Your City is sponsoring an Invention and Art Fair to determine the best way to reuse 
old items. Can you invent something that is used around the house, in the garage or at school? How 
about designing an art project that can be shared with your friends and family? We want you to be 
creative, serious or silly. Your idea could be anything from a floor mat, a napkin holder or thousands 
of other inventive ideas. Most important, we want you to have fun! Each entry in the Invention and 

Art Fair will be judged based on innovation, creativity and usefulness. The top three winners from each category 
(Kindergarten - Second, Third - Fourth and Fifth - Sixth) will receive an award. All children participating in the 
Inventions & Art Show will receive recognition in the June 2(X)() Issue of Recycling News. Once your project is com
plete. call Dan Batty at (949) 240-0446 to reserve a spot at Earth Day 2(X)(). To receive a free T-shirt, you must RSVP 
no later than April I 0, 2000. 

SPECIAL GIVE-A-WAY 
To celebrate Earth Day, on Saturday, April 22 from 8:00 a.m. to 12:00 p.m. Tierra Verde 
Industries, a green waste recycling facility located in San Juan Capistrano has offered to 
donate compost for use in your yard. Bring a shovel and large container or bag to the site of the Earth Day Celebration 
in the City ~f Laguna Niguel located on Golden Lantern and Camino Los Padres to collect the free compost material. 

TRASH FRIENDLY \VEBSITES 
Each quarter the editor of Recycling News will be reviewing website and e-mail addresses on the internet that may be 
of interest to our readers. The sites examine: ways to reduce waste. avenues to reuse unwanted materials (such as dona
tions to non-profit organizations), types of recyclable material and instructions for backyard composting. 

SOLAG Disposal - www.solag.com Dana Point - www.ci.dana-point.ca.us 
www.choose2reuse.org - This website will give you Laguna Niguel - www.ci.laguna-niguel.ca.us 
valuable information and on-line resources to help San Juan Capistrano - www.sanjuancapistrano.org 
in your efforts to re-use everyday items. San Clemente - www.cty.org/san-clemente/ 
ecoboard.cc - Alternative material for decks, County of Orange - www.oc.ca.gov/iwmd/ 
playground equipment, outdoor furniture. www.inkbank.com - Ink cartridges 

Ho1iday 
Collection 
Schedule 

We will not pick•up on these holidays: 
New Years • Memorial Day • Independence Day • Labor Day • Thanksgiving Day • Christmas Day 

However, trash collection will resume one day later. 
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EARTHY SAYS, 

• 

The beginning of the millennium is· upon us and we need your help. In 
1989 !eleven short years ago) all cities in the stale of California were 
mandated to divert 50% of their waste stream away from the landfill 
by the end of the year 2000 (Public Resources (ode 40000 el. seq,, 

• better known as AB939). Your city has one of the most progressive pro· 
grams available in the state of Colifomia, however it is mare important 
now than ever before lo stop and look at what items ore being placed 
in your trash or recycling conloiners. 

Over the past several years the tditors of Recycling News hove been discussing 
the 50% goal and the importance of reducing your waste, recycling and buying 
recycled products. Over the next year, your city will be re-evaluating the pro
grams currently in place throughout your City and will review new ideas to help 
us achieve the state-mandated gaols. If you have questions about recycling or 
waste reduction, there is a detailed brochure that we would be happy to send to 
you (in English or Spanish) that will help explain the types of material that can 
be recycled. Earthy says, "Keep up the good work!" 
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IMPORTANT NOTICE 
.. : . 

... ., · NO-I>ELAY JN~TRASH. COLLECTION THIS JULY 4TH .. 
This year· the Fourth of July falls on a Sunday. Currently the ·county landfills operate Monday through Saturday so you 
will not experience delay in trash service. On your normal collection day, please place your trash/recyclables out at the 
curb for collection. · 

PROPER DISPOSAL OF THE AMERICAN FLAG 
As we celebrate America's Independence this Fourth of July we may notice that the flags we display have 
become tom or tattered beyond repair. This past year the editors of Recycling News received a letter from 
a World War II Veteran regarding proper disposal of an American Flag . 

..__.., The Orange County Veterans will forward the flags to the American Legion Post where they will be 
Disposed of in conformance with tradition and local laws. Please mail your old American Flags to: 

ORANGE COUNTY VETERANS 
SERVICE CENTER OFFICE 
1300 South Grand Avenue, building B 
Santa Ana, CA 92705 

TIPS TO REMEMBER WHEN YOU'RE AT THE BEACH OR PARK 

Did you know that our oceans provide most of the planet's oxygen, moisture and weather 
patterns? Every year, the Center of Marine Conservation sponsors a nationwide 3-hour beach 
clean-up, which has proven to be extremely effective. In 1987, in Texas alone, volunteers 
collected: 31,773 plastic bags; 30,295 plastic bottles; 15,631 six pack rings; 28,450 plastic lids; 
and 1,914 disposable diapers. And around the nation, the volunteer clean-up crew collected close 
to 2 mill ion pounds of debris in just 3 hours. So next time you go to the beach orthe park, 
remember to bring a trash bag and before you leave try to spend a few minutes picking up any 
I itter you find. If you are interested in beach clean-up activities, please contact the Center for 
Marine Conservation at (202) 429-5609 or the Surfrider Foundation at (800) 743-7873. 

IMPORTANT Y2K INFORMATION 

_ ..... -- -- :::.:r- ~"'-~·-... 
' 

By December 31, 2000 your city will need to be in compliance with the regulations set forth by state law AB 939. As you 
are already aware, AB 939 is the state-mandated requirement for each City throughout California to divert 50% of their 
waste stream away from the landfill by the Year 2000. Over the past several years the Editors of Recycling News have been 
discussing the 50% goal and the importance ofreducing your waste, recycling and buying recycled products. Over the next 
year, your city will evaluating the programs currently in place and will revi.ew new ideas to promote the goals or the state daw. Keep up the good work!!!! · 

Holiday 
· Collection 
Schedule 

We will not pick-up on these holidays: 
- New Years Day - Memorial Day - Independence Day - Labor Day - Thanksgiving Day - Christmas Day 

However, trash collect1on will resume one day later. 
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Unwanted Computer Parts - Help Your Community Recycle 
Recently there has been a lot of talk about the year 2000 
(Y2K) and the potential of imbedded computer chips 
disabling thousands of appliances, electronic products, etc. 
While the editors of Recycling News can neither confinn 
nor deny these reports, we would like to request our 
customers' help Lo try and locate alternatives to disposing of 
these items in the landfill. If you or someone you know can 
direct us to a non-profit organization willing to accept these 
items or a remanufacturer that would be interested in 
securing this material, please contact our office in writing. 

Some locations that may take old computers (via the internet) 
CALMAX - http://www.ciwmb.ca.gov/calmax 
Detwiler Foundation - http:/www.detwiler.org 
Goodwill Industries of Orange County -
http:/ocgoodwill.org/computer_donations.html 

More Trash Friendly Websites 
Solag Disposal, Inc. - www.solag.com 
County of Orange - www.oc.ca.gov./iwmd/ 
Laguna Hills - www.ci.laguna-hills.ca.us 
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KEEP RECYCLING WORKING - AMERICA RECYCLES 
c~CLe 

.
On November 13,. California cities w. ill have the opportunity to participate in the. second an. nuaJ America ,~ '.s (I 

Recycles Day - a nationaJ campaign designed specifically co reinforce public support of recycling. Your ~'I:' 
7

.1. 

City, the County of Orange and SOLAG Disposal would like co "Keep Recycling Working." You can 5 c 

help by remembering co reduce, reuse, recycle and compost your waste, but most importantly ... purchase ~ f 
products that contain recycled materials. By working together we can preserve our planet. promote a 'li ,.,. 

healthier environment and secure the future of recycling. 
0

~omE.\\-

SPECIAL GIVEA\VAY 

To celebrate America Recycles Day, on Saturday. November l3 from 8:00 a.m. to 12:00 p.m. Tierra Verde Industries. 

"

di· a gr~en waste recy·. cling facility located in San Jua~ Capistrano, has offered to d~nate compost for _u~c 

;,.

.:;:. m your yard. Bring a shovel and a large container/bag to Federal Doc Loading. located on Ahc1a £ J\ Parkway berw~en Avila and Aliso Creek Road in the City of Laguna Niguel to collect the free 
..,. ~ compost matenal. · · 

.. ~t.,r, ·· . 
. :i~:(,~~; -.. ~ a;; •. 

FIND A NEW USE FOR AN:OLD~ITEM · ··.: .. : . 
. · ~t.:~~~-.J..~ ~"t!::'ffat)t(\ -_-!:;:.· .~:- ~ :·· ··;·-:~ 

Have an old bike that needs fixing or a1cliajfi"µiat_·i.s.$'fi_ismg ... ~'1~g'?:Qt~'6.'Y ~bout some other large item that needs some 
' .fl:""::"'~-~..,10-· ... ~~-,.. ""··"°'~:•. ··~'\. .. ,.l.;:"·· • 

minor repairs? Before you throw that ite!Il:aw~y.~liyno_t~~v.e·it tq.~_r;neone who could put it to good use? There are 
·~'.i· ~~L- .. _,. ,-._: ... '-, .. -~ ·~.r-~ •• ~·~. ,., ... :-..::•.., 

many organization such as Goodwi}lffii~~~s;~Gliijdreri~~osp~tjfcif;;~nge County (CHOC) and the Salvation 
J ~~~L -·- • .._ t...,)#~-sP- -·' 11.!~1 ~> .. 

Army that make it their business to;bring'new'!!ife~l~~ire_ll.Sable-ne~. 'in the spirit of goodwill 

and less waste, SO LAG Disposal) I~-~:}2~-~her~~lii fs;~it)'. ,;A~ofila!e. you co contact these iW~ 
organizations be~ore_ you throw a r~~~:!~~jn}i,qf~~h~gr~I~~W:!1~rs to these or other ~ ~ 
non-profit orgamza11ons, please look ID~fli,~;y_<?Vf;~~~~~n~-~,,1mm_~,,~hpV,s,'.; or you may contact ~I~ 
Solag Disposal for more information\~OJemem~:-: tj,e:~tcontrililittPD~niay be tax deductible. -, ·~ y-.'": --~- ,.,r1·~),.:,<!t:'..$~~:.j; • 

ENVIRONMENTALAWA,RilS~£ .-1 &i~~l~~~~·~·:_,..-· 
-- . . ~ ~~•rr.:~f~~ .. "~-< · . 

The C1t1es of Dana Pomt, Laguna Niguel, San-Clemente;·.San:2.Tua!l-Gap1strano and the County of Orange would hke to 
recognize the following businesses for their outst~lhg·effuns-to reduce waste and recycle in their community: 

Doubletree Guest Suites, Dana Point • Flex Foot, Inc. • Trade Winds Motel 
Unichem Industries, Inc. • Tall Mouse Arts & Crafts, Inc. • Auto Care 
Launderland • Mission Yamaha, Inc. • Saturn of San Juan Capistrano 

Each of these businesses are being recognized by their respective cities for their dedication to help keep 
.. our environment clean and their commitment to rec\.•cHn!! and source reduction. 

J I ii I I ~ J -

TRASH FRIENDLY WEBSITES 
www.choose2reuse.org - This website will give you 
valuable information and on-line resources to help 
in your efforts 10 re-use everyday items. 

Solag Disposal - www.solag.com 
County of Orange - www.oc.ca.gov/iwmd/ 
City of Laguna Hills - www.ci.laguna-hills.ea.us/ 

Holiday 
Collection 
Schedule 

We will not pick-up on these holidays: 
New Years • Memorial Day • Independence Day • Labor Day • Thanksgiving Da_y • Christmas Day 

However, trash collection will resume one day later. 
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YES 

IS YOUR TRASH WEJGHIWG YOU OOWW? 
Items that are too large to fit in your container are considered bulky-items. As a customer 
of SOLAG Disposal you are entitled to two bulky-item pick-ups per calendar year, at no 
extra charge. Almost anything that can be managed by a two-person crew will be picked up 
as a bulky-item. This includes old furniture, appliances, carpet, mattresses, water heaters. 
etc. Loose items need to be bagged or bundled, and no liquids or drums of any kind will be 
accepted. Before you put out large items to be landfilled, consider donating these items to 
a non-profit organization. lf you would like more information about bulky-item pick-ups or 
non-profit organizations willing to pick-up your reusable items, please contact one of the 
customer service representatives at (949) 240-0446, Ext. I. 
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D-· ~-ti-~r0 0· · rn· t ta·c.,kl· e .. :s·:~fi_m.;-- · :_·~-:~~~+n-rrn :t:-: "-~~", ... ·--~--. :l · 
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~-·-~ .~ .. --:;~~F!¥.-~;~:-~rr~~·:.:~:· ....... -* •• __ .--_· ... ·~.!~·?"_<~-. P. ,. .. ,-..~,~·~~-~ .... - ~,~ti',~~ - J .. ·~a ..... 

'-'·,;;:_<(,..__(~ .... :'j.'s./,...::-,·· :: . . ~ .... •, -~ ,·,, ··,:-,a_, • 
.• . ~~;.-..... ..,~..., .• ,.c,,.o- - ··u.:·:we·,rtake-a~pro a ~ 

: .. ~ .. tfilt t - ~:~ stance an.d·-belp"~liam_ . ;_,., 'i"'C ' .. ... . ~o ~t~~ . ... . .l,J:~-

• . poue::n.~1r:~ c:, set dti~t:~~o ~~:::~i~~:~e~~~-~1Jl~~ ~!~~~~~~~~~ 
. . t. lar '.".-1'1:hen"lt's gomg to do a 0~]'lVllchael,:?.unt~Jtt~iiict\~e1: be.the. key to.the programs 

an_ exa.iµp~e for,pther ,· . whQl~Jot of_ good.~.--·.:~~:~ ,;_;Ji~:~uld'pro,~~e!w ~ ! su_c;e;~~s;:._.,.·_sa;id ·' -.~oni~a: 
municipalities. : ·The city-installed large, to:other co'asral oties flit( Mazur;··spoke!l'W'oman·for 

. metal mesh baskets called may look at Dana Point's · the Orang,e County Health 

Eric c Sanitate 
OUR TIMES 

DANA POINT-The city 
is testing two types of storm 
drain filters as pa:r:t of an 
urban runoff prevention 
program that water quality 
officials hope will spawn 
imitators in other Orange 
County coastal cities. 

The filtration systems 
have been installed in 21 of 
the city's 300 catch basins 
and storm drain inlets. The 
city will monitor their effec
tiveness for-several months 
before· deciding whether to 
expand the program or pw
chase more of the filters. 

"One of the things that 
we as an agen.cy set out to 
do is clean up (pollution) 
into the creeks and streams 
and ocean,• Robert Warren, 

\' public works director, said. 
/ 

DrainPacs in six storm field tests before. imple- Care Agency. · · ··· ·. ···· 
drains near San juan ·menting urban runoff pre- Although she applauded 
Creek, Salt Creek and · ventionprograms. the city's efforts, Mazur 
Dana Point Harbor late last ·1 think it's an excellent · warned that the filters could 
year. T~e baskets run the way to look at two different actually create problems 
length of the drain to catch techniques ~d kind of do a around storm drains if they 
trash and debris that would · comparison test,• Dunbar aren't cleaned regularly. 
otherwise wash into the said. ·That data can be ·They need to be main
ocean. used by other cities and tained properly so they 

Th.e DrainPacs were cho- agencies when looking at don't cause other problems, 
. sen because they were rela- · installing similar systems.• such as odors,• she said. 
tively inexpensive and easy The city is also testing a Warren said every inlet 
to maintain, Warren·said. more elaborate filter, simi- in the city could feature 
The filters cost about $1,600 lar to those found in swim- some type of filtration de
to install and will cost about ming pools, to remove pe- vice within· the next five 
$700 a year in upkeep., troleum and other fluid pol- years if the filters being 

Warren said the city will · lutants from the runoff in 15 . tested get city approv.al. 
· analyze the pollutants;col- catch basins. •we're in the process of 
lected from the DrainPacs Those devices, called trying to discover what 
during routine mainte- Fossil Filters, use highly ab- products there are and 
nance and determine what sorbent material to soak up which work best,• he said. 
sort of particles are being · oil and grease while allow- • Anything we can do is to 
filtered out of the water. · ing water to pass through. our own benefit, particular- · 

"If they work well, we · The filters are housed in a ly since we're at the end of 
may buy a few more this structure that captures solid the stream. We're the recip-
next summer,• Warren sai'ci. particles as well. ients of everyone else's _ 
• How many more of µios,e Because these filters are waste.• 

,\-· • •• J ., • •• • ••• • •• ~ 

.. ,e::t1I~iI1Jt{ 
. ·-: .. ; . -~ 

.. --- .· . .. . 

0013639



~ ; " .. " "' ~ 

D01crlpllon ol Mnterlal1 Acccpt•d C 
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_ KEV: b c buyback nlc ~II~ ~ -!'!.- _.!,!_ _§_ _g_ .£.... ....Q__ i..JL .lL l 0 
Ad•m• Sloel, Inc. 
3200 E, Fronlcra S1reel 1 Anaheim I· boums. any scmp maia1. ca, D0<11os, p,cll 
(714) 630-6523 b l> I) b -up sorwiec avail-Dt>IO -- -- - ---- --Aguinaga For1lllter Comp1my Cloan rumber. clean pallots. areas &il.od to 
7992 lrvlno Boulovord, Irvine 5'•3', wood crups. 
(949) 786·955a _,_ I EntmncQ from N S1roo1 --- -- - -- -- ---- ---- -----All Vorl•IY Melola, Inc. 
1016 Sanllago, Sonia Ano Fenovs and non•tcuous me1als. usot>le 
(714) 8J5-9235 -- ------ _ !!_ -- -- _b _ _ b _ woad'. occasional ,ebi:u -- -Amazon Envbonmenlnl 
704-6 Elm-er Avenue, Whinier 
( 562) 789·9191 - ,_ --,_ ---- -- -- _I_ -- Lo••• eaim °"'l· Call aneaa. 
81H Green Racyellng 
1952 Va!encLo Avenue, Brea 
(714) 529·0100 I I woouv crnos ~md shrubs orld clean lumber -- ----,- -- ---- --Conaolldotad 'Vtdumo T.renaportcr 
1131 Blue C:um, Anaheim 
(714) 238-3300 I I 1 I I I I I I I I I _1_ _,_ -- ~uid, o, ha:::aroous wasta 
CR Trena.fer 
!1232 Knatt Avonuo, Stanton 
(7141891-2776 I I -'-· I I I I -~ _!_ ,-1... ..!.... -- I I I No llg_lJfd or tinzoruous woslo -- , __ 
Don Copp Cru1hln9 Corp, 
1120 N. RlcMleld Road, Irvine CJOan eonc,010, asphalt. robar. and mos.'1. 
(949) 777-6400 I I -- -- -- -- -------- _,_ -- I Mosh nnd roba1 havo lo bo slzod. -- --Du Panl Carpel Roclamallon/Rocycla Cenle, 

Dui>on1 Anlfon Carpel. W,ono, ol CIWMll 1J55 S. Acacia Avenue, Fuuoreon 
(714) 5111-1088 -- _!_ -- -- -- --- -- - -- -- ---- --- 1999 WRAP award. --El Toro Molar Iola Company 

Orokoo conc,oto w11obor oh.; roofing 1lto.s, Roc~y Road ol Por1ola Pkwy, Laka Fora11 
(949) 456·7993 I I I I -- -- ! 1100, lil11s. COllCJD18 nnd asphn:tl --Ewla1 M.n.teirla!a 
16081 Construction Clrclo, lrvlno 
(714) 552·6008 ...L -· I -- -- - --1----- -- ---- C1onn c:,oncroto nno asrma11 
Ew1a·1 Materfala --
32501 Onaga Hwy, San Juan Capl11rono 
(949) 728·0436 I 1 Cloan c:oncruto onrJ o-s.ohatt --- -- -- -- -- ·-Ew1ea Mntorl.o.la 

,-
8102 Kutella Avenue, SUrnlon 
(714) 894-0032 I _I_ -- -- -- --;_ -- -- - - -- Clean c::oncrolo .onci o.s.phall 
Hanlon Aggrc.guto1 
Calllomlo South al Spring, Lang Booch 

lc800l 3Dll-6120 I -- - I 
1- --- - -- -- -- -- -- --- Clean conc,010 ond asohnll 

Hanaon Aggregato-1 
6958 Cherry, Long Bouch 
(BOO) 300·6120 I -- _,_ -- -- --- ------ --- -- Cloan concrolo ond aseholl 
H.anaon A9g,e9utea 
Gothard a Talbert, Hunltngton Dench 
(300) JOo-6120 l -· I -- -- -- -- .. _ --·--- C1oan concroto ond asotwll 
Honaon Aggrognlea -- -- ~ 

6145 Sanllogo Canyon, Orango 
(800) 300-6120 

~ -- -- ~ ---- ---- Cloan concJOro ond os._phall 
J&P Rcbon Wholesaler 
1301 Hancock Slrcot, Sulfa C, AnoheJm 
(714) 779-1565 ---- -- ---- --- I_ - ~ -- -- --- --- -- ,_ ---- -- I CotPOI und solo cust\tcos 
Wu.ale Monogement ct Orongo 
2050 N, Olos1oll, Orange 
(714) 292-0200 I I _l_ ! __I_ I ..!.... _J___ _J_ - ,_!_ I I Na dirt, concrnta. llquk1, or llarnrdouo was10 
Ortl;i Entc,prlsas.1~--- --- --- -

Locatlona 110,y throughout Orengo County Concrcto ond asphatl noeo to bo s1lOlJ to 
(949)753-1414 c,t 114 --- -- ! I -- - . - -- - 2')!;2'11 I', .:iny wires oeOd 10 bo ,cul nusfl --Ralnl>ow Dlaposol -
17121 Nichols, Hunllngton 8eoch 
(714) 947·3591 _! ! I t ! __I_ ! I . ! I l ! I I ~~hm:arctous. w.asto _____ 
RJNoblo-- . - -- -- - -- --
15505 E. Llncoln Av.cnuo O aotovln. Orongc Conr.m10 • .iJ.Sllhnll. d1r1, tilo, sm,ll, btK:k, 
(714) 637•1550 -- I I I I 1 ! - ·- rock, p1.:1~10, ------Sunscl Envlr0n11lcn1D1 

- --
16122 Consrruc.tlon Ci:rc?c W •. Irvine 
(949) 552-8784 l I t I I I I l I t t t I I No ~uicJ (,II fl[ilttr<.luus w.nsto 
Sul1WDSIMe101s 

I 1150 '"· Lemon S1rcct Annhci111 SniJµ 01t1l,11I~ :;1ovos wJ!>h1~15, clrycrs No 
(714) 635-0470 I t u;1!1g!!~•lhJ!~ 
Ticfl.ci .... vO,d~ i~duslrles I 
7982 lrvlno Oouln11.ard, lrvlnc 
(~4~) 551•0363 1 t I I t 

I 

I I I I t I I I I tJI,) 11qu1cl UI ll,1/dlllUijb W-1l~lu 
Tierra Vc!fdc l11d11s1ri~s ' I 31748 Lll Pola Ao~d. Sm1 Ju.in C:tpii.trl I 

I l,11•1°11.",1,11• !1t1I'( lh < 11!t•t11•, 
(9491 7~9-0401 I : J•,\• 1•1 l1t1111h•rj I "I I t I I t 

/ 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF FULLERTON 
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WHAT IS 
CONSTRUCTION 

AND DEMOLITION 
DEBRIS? 

C&D debris is matcria.1 gcnemcd in the conmuction 
and demolition of buildings and roads. Accqrding to 

, me California lntcgmcd Wam Management Board, 
· C&Ddebrismakcs upapproxinmcly 28%ofthesrate's 

waste mcam. Orange Coumy busincsscs generate large 
qua.i;tities of C&D debris and could save money by 

1 diverting this material through reuse and recycling. · 
Reducing the amount ofC&D debris that is landfilled 
will also h~p',Orangc County cities mcct the 50% 
diversion race required by the California Jnrcgr:ucd 

1 

;Waste Managcrncnr kt of 1989. " · 
t .,. -I I j 

iJ Dbpo.sal r.itcs arc determined by the q~cy of material. ' 
·, Some processors will give csrim:ucs of disposal rates 
• over the phone. Ultimately,' the condition of the 
; material will be determined upon delivery of 
' the m:ucrial. ' ( 
, I, , 

.: ~P• ,for managing your C&D debris fur rccycli11g: 

i • Dcvc:lop a C&D wa:;tc management ~Ian 
~ \ \ I l • I f 
l,j • I , 
.J .· • Asscsstheamountsandcompositionofyourwaste. 
t ...... J L , .JI .• • rx . ~ µ-ie spaJc available fo; scrarati~~ of mate.rials 
I/ , .. on site I • ' , , 
I'" \I ,I I , I ~ , · 

~· .. · • Assess th~ location of nearby recycling facilities 
,/ ' • I 1 Ed . . I d b . I r, UC:mng cmp oyccs, COntractqrs, ~ SU ·COntraCtOrs 
.. about the benefit$ pf recycling C&D debris will 
r.. imptove your bottom line and hdp your community 
'' I I 
i. 1:9n,crvt: i:iatu~ resources. I , · · 
';j, \ I 

\ I I 
:· ,I 
' ,. 

r· 
I. 

' 

, r . 
~ •: rO l'tintal on rtqda:l coman papa. 

e 

·j,Y?~ ::/ ·_;tLllill. 
: \. ' 4 .• . • ( • ) 

' ~' ,' ... ...... . 
'·"~ ~· r-:-t . ,s. kJ\ •' 
1 ~ ,. \ 
~-~ // 

-~~I; J 1· . \ 
i.d"• ~I t, ·-· . ..£· ... _., __ ... .1 

• • • 

I 'hi~ hrnd111 l'l" prm·i,l,:s 
.1lt,·111,11 iw, 10 l,111t!filli11g 

'l""l i Ii, 1 yp,·s 11!" ( :11m1 n1,·c ion 
,lll,lll,11,.,li1i1111(( &ll)lld>1i~ 

ln1egraled Waste 

Managern.eparuntnt 
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The Ocean 
begins at your 

front door! 

LJ ~ 
I 

Storm \lfater & Urban Runoff Pollution (SWUKP) 
And \lfhat You Can Do To Stop ltl 

. . ' ,. - . 
t ••• 

) ... . ... 

• .., 
I;, . 

. l 

.' .• ... 

\ .. . . ~:~·:r :-"--~ 3' 

To The Ocean .. ~ . .... ____ .:_,_,_,. 

~ - ... - ·---~ .. ~ 
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MOBILE 
DETAILING AND 

THE WATER 
QUALITY ACT 

This flyer has been prepared at the request of the 
mobile dewiling industry' to provide direction with 

regard to compliance with 1hefedera/ Water Quality 
Act of !98i. 

• 

.\ 

.., . 
. :~ 

·.· 
; 
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JEI Reciclar. .. 

Funciona graciaB a usted/ 

UN PROGRAMA DE 
RECICLAJE PARA 
5U COMUNIDAD 

(Turn over for English ve.n.) 
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Introduction 

I low It Works 

• 
3 
3 

Preparing Trash for Recycling, 4-5 
Yard Waste 

Special Services 6 
6 Household Hazardous Waste 

Questions and Answers 7-8 

Customer Service 
Call MG Disposal at (714) 238-3300 

1131 N. Blue Gum St. • Anaheim, California 92806 

MG Disposal Customer Service hours are 

Monday - Friday, 7:00 AM to 5:30 PM 

Saturday (for phone calls only) 7:00 AM to 3:00 PM 

• Residential Containers • Roll Off Services 
• Construction Containers • Portable Storage Containers 
• Public Dump & Recycling Center• Bulky Item Collection 

Fullerton City Hall (714) 738-6300 

RECYCLING ... as easy as 1-2-3 

@Prinled on Recycled Paper 

Introduction ... 
The City of Fullerton takes a unique approach to waste 
disposal with Recycle Fullerton. an innovative program 
that recovers recyclables from the waste stream and 
includes a separate yard waste program. In a joint effort 
by the City and MG Disposal, Recycle Fullerton is designed to 
reduce the volume ol waste dumped in our local landlills and to conserve our 
natural resources. 

By participating in Recycle Fullerton. residents have the 
chance to significantly help decrease the amount of trash 
buried in local landfills and to help the City comply with 
the state's strict recycling laws. According to Assembly 
Bill 939. each city must reduce their waste by 50 percent 
by the year 2000. The Recycle Fullerton program allows 
the City to recycle many types and greater quantities of 
recyclable items and yard waste, instead of dumping it in the landfill. Recycling 
allows us to conserve our country's natural resources by providing alternative 
sources for aluminum, paper, glass, plastics and other recyclable items. 

How It Works ... 
The Recycle Fullerton program was designed with 
you in mind and requires very little extra effort. The 
waste generated from residents and businesses is 
taken to the CVT Material Recovery Facility in Anaheim. 
There the waste travels through a system of conveyor belts, magnets and sifting 
devices and the recovered recyclable material is then manually sorted and 
bundled into bales for shipping. 

The separated yard waste is collected from containers marked by the resident 
with "yard waste only" stickers. MG Disposal sends separate trucks to collect only 
yard waste. The yard waste is taken to the CVT Material Recovery Facility and 
prepared for compost, mulch or a variety of other uses. For your added 
convenience, regular household trash and yard waste will be collected on the 
same day each week. 

To make Recycle Fullerton a success; please lollow u,e guidelines outlined 
within this booklet and adopt the new disposal practices. Your parlicipalion and 
support of Recycle Fullerton is a big step towards solving our waste problems 
now and into the future. Recycling ... it works because of you! 

e e 
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. '/ '. ··sp~'clar·se·rvl_c;eef' : ' . I Queationa and Answers . : . . . ,./ 

Bulky Item Collection 
To aid in the disposal of large, bulky items 
sucl) as furniture, stoves, and water heaters, 
MG Disposal provides a FREE bulky item pick up ~ 
service. These special collections are provided 
on the same day of regular collection service. To 
inforrn MG Disposal of a bulky item pick up, call our 
Customer Service Department at (714) 238-3300. 
Please be prepared to list the items you need 
picked up. (A $31.00 charge is added for pick up 
of air conditioners and refrigerators due to 

special handling requirements ~.~mt~\ffili~~ 
olfreon.) -~~- .. 

. - . ' 
. , :I· " -

Temporary Rental Bin5 
MG Disposal otters clean up solutions for 
the house. garage, or yard. Residents can rent 
bins in a variety of sizes on a daily, weekly, or 
monthly basis for a fee. Prompt delivery and 
pick up are available on a scheduled basis. 
For more information call MG Disposal's 
Customer Service Department at 
(714) 238-3300. 

Household Hazardous Waste 
Do your part to protect the environment. Dispose of 
old paint, pesticides, used motor oil, and household 
chemicals properly at a designated facility. Orange 
9ounty residents can take "household hazardous 
waste" to a County Household Hazardous Waste 
Collection Center at 1071 N. Blue Gum St. in Anaheim. 
To locate additional FREE Collection Centers closest 
to you or for information call (714) 834-6752. To dispose 
only of used motor oil call the City's Used Oil Collection 
Progra.olline at (714) 871-401L. 

1. What type of containers must be used? 

Residents will use their own selected containers tor trash and yard waste 

collection. Containers must not exceed a 40 gallon capacity. Residents 

should designate yard waste containers with the special "yard waste 

only" stickers provided by MG Disposal. Yard waste stickers should face 

the street where they are visible to the collection crew. 

2. What should I do if I don't have enough trash containers for 

my trash? 

MG Disposal will pick up an unlimited amount of trash left in household 

trash containers or tied plastic trash bags. II at times you have less yard 

waste and more trash, simply place the extra trash in your yard waste 

container with the sticker lacing away from the street, so that ii is not 

visible to the collection crew. 

3. What should I do if I don't have enough yard waste stickers for 

my containers? 

If you rill your yard waste coniainers and still have more yard waste, you 

should use additional contafners. Group the containers with yard waste 

away from your regular trash. Place containers with yard waste stickers 

facing the street so lhat the stickers are visible to the collection crew. 

Yard waste cannot be collected if ii is placed in plastic bags. 

4. What should I do on collection day? 

Place your containers in the street at curbside, near the corner of your 

driveway. All containers must be at curbside or alley by 7 AM or earlier 

on your collection day. Also, please check your containers before 

removing them from the curb, as the yard waste containers will be 

emptied by a separate truck. 

• 
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Basura recicable 

I. :,/.o!-, pnsos se11sillos asi~t;ara11 el recogimiento y el proceso de 

rcdd;.1/Jlcs. Por /;;war 1.1se t:st;os pasoei cuando t;ira su basura: 

• Periodico Coloquelos en una bolsa abierta 

en su recipiente de basura. 

• Papel mezclado/ Coloquelos en una balsa abierta 

carton 

• Jarros de vidrio 

• Boles de 

aluminio 

• Plastico 

• Metal 

o sueltos en su recipiente de basura. 

Tienen que estar vacio. No tiene que ._ 

quitar las sellos. /gJ 
Tiene que estar vacio. { I.) 
No tiene que estar aplastado. ' · · 

Recipientes transparentes o de color de 

plastico tienen que estar vacios. 

. \ 
Recipientes y bates de metal tienen que i. 

estar vacios. No tiene que quitar los sellos. ·\·~ >J 

6aaura que no puede ser reciclada 

E@toe artfcvlo!?> deberfan de ser puee,tos en balsas eel/ados antes 

de colocar/os en /os recipientes de basura. 

• Desechos de bario 

• Desechos de 

camas de gatos 

• Desechos de alimentos 

• Paiiales desechables 

0 -

• Ropa 

• Papel de cera 

• Jugetes de 

plastico ~~ ... -... , .............. . 

Deaechoa de Yarda 
Coioque las etiquetas engomadas que dicen "Yard Waste Only'' en los 
reci17ientes que va usar para los desechos de yarda. Los desechos de yarda 
debedan es tar sueltos en los recipientes designados para desechos de 
yarda. Nose ponen en balsas de plast.ico. 

Dee;echoe; de .: .· ~ . 
yarda aceptable . - · · 

• Zacate y hojas 
(suelto, no en balsas) 

• Ramas podadas y maleza 
• Retoiios y ramas pequeiias 

(Pueden ponerse en bulto, 
no mas de 4 pies o menos de 
largo y no exceder 16 pulgadas 
de diametro.) 

Desechos de ya rda 
no aceptable 

• Desechos de animales 
y de alimentos 

• Residues de 
construcci6n 

• Tierra y piedras 
• Hojas de palma 
• Bolsas plasticas 

• • • • -,.,~~ •• ,' ,, '', •, I • • • • ·:.-i • . . • ••1 
lmpor,~~nte·_Punt_of;; Clav¢s.- .. · .. , . .. .\ 

.' Desechpa de .Pa~,o~ y:Jardi"ee ·. ·. . : .. -: : .. :. 
: ·.; :'•:.:·:,\:•• ,t ~ :, ', .. :,. ·,°' "l•t,'J

1 
~.-••, '" , • 'I'\,•?.~= /l 

. ·r)· Se:~~pslder~n:des~chos de Patios y ·Jardine~ ,solamente .. · I : '.': 

~: la vegetc1ci6n que. crece en ellos (desecho ~erd~"). . '.' .\'. ) 
' .. ,., ; . . . . ' . . . . '·. ·. ) 

r) R~-~-rt~.la~ ramas· podad~~ para an,pll~r ia capacidad . :·\:·· ~;'.°.>_) 
L.,/ de! recipi!3nte. · ' . ':. . .. - ... 

~ • • ' ' • ~ 1' ••I•, : • • '• • ' • • : I • ~ ~ • I ' •~ 

· r"\ NQ.empaque el desecho de patios y jardiries en bolsas · ;·.. · ·. 
· ·. L,tf plasti~as qe basura. Coloq~e una_ hoja de papel per16di!iO .· : : ... : 

' - en ~I fondo del reciplente, evitando asf que el zacat~ . ' 
se ~~hiera a este.· . 

.o , R . I 'l irorque ec1c ar .... 
El resfdente americano desecha un promedio de 
4 1/2 libras de basura al dia. Anteriormente, la 
mayor parte de esta basura era enterrada en terrenos 
de relleno. Hoy en dia, esos terrenos se estan llenando 
demasiado rapido. El reciclar es uno de los metodos mas faciles para 
reducir la cantidad de desechos destinados a los terrenos de relleno. 
A su vez, el reciclar ayuda a estabilizar las tarifas de cofecci6n de 
basura, pues controla el volumen de desechos depositados en terrenos 
de desechos. e 
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Green Waste Collection 
Program 

A Green Waste Collection Program is in 
effect for single and multi-family homes with 
curbside collection service. Regular weekly 
trash collection days are not altered in each 
neighborhood, however, -

' 
.. ' ... ../~ a separate truck which W / 11'" 

collects only green waste ',,6.:i,,~l" 
comes before the regular • 
trash truck. ~ , 

The program uses "yellow stickers" which are 
to be placed on regular trash barrels, or other 
designated containers, to identify them as 
containing green waste. Plastic trash bags are 
not acceptable for this program, as plastic is 

not an acceptable 
material that can be 
introduced into the 
composting process and 
workers are not able to 

-' determine if disposed 
1)\~ green waste is on the list 

~-~-~- (; · ,, of'acceptable' items. 

"Yard Waste Only" stickers and Recycle 
Fullerton brochures are available through MG 
Disposal or City Hall. Contact MG Disposal's 
Customer Service line at 2)8-3300 or the 
Planning/Environmental Programs office at 
738-6884 for information. Hems are also 
available al the Cashier's Desk at City Hall, 
where water and trash bills arc paid in person. 

e 

The City of Fullenon, in its 
commitment to protecting the 
environment, sponsors a Used 
Oil Collection Program aimed 
at encouraging residents to 
recycle their used motor oil. 
Under the program, residents 
may bring used motor oil to 
any of the following slate-certified collection 
centers, where it is disposed of safely and properly. 
In addition, center operators offer residents 16 cents 
per gallon of used oil collected. 

EZ Lube Inc. 
4002 N. llarbor Dlvd. 
477-1223 

Fox Service Cenler 
1018 W, Orangelhorpe Ave. 
879-1430 

University Chevron 
2950 E. Nulwood Ave. 
528-0302 

Pep lloys II 642 • Region 3 
I 530 S. llarbor Blvd. 
870-0700 

Sunnyside Unocal 
2701 N. Brea Blvd. 
256-0773 

North Coullly Aulomolive 
146-13 W. Wilshire Ave. 
870-9936 

Fullerton College Au10. Tech. 
321 E. Chapmnn Ave. 
992-7275 

Kragen Auto Paris //7J I · 
2978 Yorba Uni.la Blvd. 
966-4780 

Auto Zone 112898 
146 N. Raymond Ave. 
870-9772 

Tire Slulion 
1933 N. Placentia Ave. 
993-7100 

Household 
Hazardous Waste 
{pcJllcidcs, palnls, tlnntrs, etc:.) 

· can be taken to: 

County of Orange Household Hazardous 
Waste Collection Center 

I071 N. Blue Gum Avenue, Anaheim 
Phone# 834-6752 
Open Tuesday - Saturday, 9am - 1pm 
(closed Holidays and rainy days) 

'-..._ __ .~ 

Recycle Fullerton 

Development Services Department 
Planning/Environmental Programs 
303 W. Commonwealth Avenue 
Fullerton. CA 92832 

Phone: (714) 738-6884 
Fax: (714) 738-3110 

0013649



Evl:n with the good job Californians are 
doing of recycling, the landfills arc filling 
up fast. Fortunately, there is something 
posi Ii ve that every resident can do. If you, 
anJ your neighbors, help reduce the 
amount of garbage you generat.e, we can 
help keep our disposal bills, and our 
number of landfills, low al the same time. 

State law requires that all cities cut their 
amount of garbage going to landfills in 
half by the year 2000. And that law is 
why we encourage you to reduce and 
reuse, then recycle and buy recycled. The 

fact is, over 75% 
~ of what we throw 
~0. away can be 

~i::t_t,C[~ reduced, reused 

i_c!:ali :~,, or recycled. And 

\II ii !~ ;~~ ,\'·~ it's eas_ier than 
I ~/ ;r \ti -.. you think. 
~ Y. ,ii. 

l:;:;111 

You can significantly reduce your garbage 
by selecting products with the least amount 
of packaging, buying items in bulk, and 
buying products that can be used over and 
over agam. 

Reuse 
Learning to reuse is easy and after a little 
practice, it will become second nature. 
Here are some great ways to reuse our 
prccio.sources. 

Reuse shopping bags or buy canvas bags 
and use them when you shop. Buy durable 
high quality goods for a longer life outside 

the landfill. Al.though i ... , . e~ 
durable goods may cost a ; ~ .. . · 
little more at first, they · · · ·· · 

: 
will save you money and . ' l 
help save the environment '.J\ ~ 
m the long run. fPl · 
Before throwing anything away, think 
about how each item can be reused. 
Donate clothing, furniture, and appliances 
to charity. Hospitals and nursing homes 
often accept old magazines and schools 
reuse many items in their art and theater 
classes. Almost all glass, plastic, and metal 
containers can b~ reused for storage in the 
kitchen or garage. Think before you toss. 

Recycle 
Recycling means collecting, processing. 
markeling,·and ultimately using materials 
that were once discarded. For example, this 
morning's newspaper can be recycled into 
insulation, packing material, wrapping 
paper, and more newspaper. Plastic soda 
and milk jugs are recycled into lumber that 
is used for making durable playground 
equipment and park benches. 

Many different materials can ~?~ 
be recycled. Among these are f ~J 
aluminum cans, glass bottles ~ ~ 
and jars, plastics, tin cans, ..,...
steel cans, brass, copper, car batteries, 
computer paper, office paper, corrugated 
cardboard, motor < ·crap iron and steel, 
and tires. 

Recycle Fullerton 
The City does not have a "curbside" 
recycling program - where separate bins for 
recyclables are used. However, the City 
has chosen to implement a program known 
as "m11rfi11g", which involves processing 
of the waste stream at a Materials Recovery 
Facility (MRF) AFTER being picked up by 
our refuse company, MG Disposal. 

At the MRF, items which 
are placed in the trash and 
which can be recycled are 
placed on a conveyer belt 
and processed by CVT 
Recycling. The City feels · ·· · · " 
that sorting the trash this way makes sure 
that recyc.lable materials are retrieved and 
not taken to the landfills along with the 
regular trash. 

There are some guidelines that residents 
and businesses should follow in order to 
assist the MRF in retrieving recyclable 
items from the waste stream. First of all, 
make sure all non-recyclable items are 
bagged tightly before being placed in your 
waste containers. All recyclable items 
should then be placed loosely in your 
containers and prepare as follows: wipe or 
lightly rinse all cans and make sure they 
are dry, fold newspapers into brown. paper 
bags or bundle with string into one foot 
stacks, break down corrugated cardboard 
boxes, rinse plastic and glass containers 
and remove metal or plastic rims and lids. 
(Jf plastic is recyclable, it wiabave a · 
number on the bottom of th-ntainer.) 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF GARDEN GROVE 
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l'r9vlded as a publlc service by: 

City of Garden Grove 

'8' (714) 741-5554 

Prlnted on recycled paper 

Garden Grove 
And Area 

Thrift Store 
Director 
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_. Pipo 
• Used 

J Plastics 
• Scrap 

RRR ,, 
] Rackets . . 

a. Restringing&. ~epitjrlng 
~ Ranges & Ovens . 

• Dealers • Used · 
J Re~Sale Clothes 
J Recycling Ceqters . · · 
J Rendering ComP.a.nles . 
J Rubbish Contaia,ers & Hauling .. ~. 
55$ , ·~:· .. ~.:. · 

• 
J Safes & Vaults 

• Used . . • 
J Sal.vage Metchandi.se 
J Salvage Merch~.~i~~-~~ 
J Sawdust & Shavlngs ·. 
J ScrapMetals · 
J Second Hand Stores·. · : 
J Scwin~.Macfrin~ · 
. • Sm.I~ ~J~!4J:8ir 

J Sharpenf(lg-Smi)cc · 
J Shoe Repairing . 
J Shoes .. 

• Used . 
J Slag . 
J Spotting Goods· · -# 

. •. Repaitjng · 
J Surplus Merch~~i.~ 
J Sw,ap Meets· & Sft~s . . . 

.. . . . . . 
... • .... 

.··,· 

... 

..... 

' 

.. ·• 

• ~ I' 

•: 

J Thrift Shops . 
J lire Recapping. R~treadi_ng·~:Re~air :. , 

.~ 

' 

Q Tare Shredding 
Q Tools . 

· ·. · .' • Repairing & pans 
· Q Trash ,Removal Services 
a Truck Equipment &. Parts 

• Used & Rebuilt 

uuuu 
.0 Upholsterers 

UIUJ\,U\1 ~ 1' 
,,., ... Vf' }'<t 

a .Washing Machines &.Dryers
~- Dealers· U!fed .. 

a · Waste Paper . 
... 

Q Waste Reduction. Disposal & , : 
'Recycling . . · 

. . z·.,--y .. ... ~ .. :/' .. .... 
Cl Zippers' .• 

· • Repairing & Replacing · · 

ProPlded as a public .ser.vlce 1,y:. · 

City ~f.·~arden Grov~ 
. 1ntegrated\vaste Mana~e~t 

· 13802 New~ope SL · .... 
Garden Grove, CA 92843 . . . 

. · (714) 741-SSS4 .. 
@ Prl~ted ~n ~r~ paper 

... 

\· -.DoN·t 
. . 

TRASH 
. ' 

'\• ! IT!. 
,,,. 

~ . 

' 

' 

·'.-RECJ·S-E 
IT! ,. 

.. e 
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~.. . ·: 
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· .. ~. ·. . : . . ' . ' ....... _, -
'. 

Prin(ei! on Recycleci-P.aper: 
~· 
·V:x:J ••• 

. :: 
·~ l : • 

Ai.: "J., :. • 
) • • C • 

1 :· • 

.. •' .'·· 
' ; : 

/..- ,,.: J •• !.::: . 

···:,::' \{' 
• 'I. t ,·. 

•··. '; :· ... . ~ 

t.'"·, ••• 

· .. ~· ,• ' . ...... 
.. \·t. 

·· .. : . \ ~. ~ :., . 
• ~. : ' • • : : J 

· .. ·: ·. 

. :_, :: 

•} 

'. ~ j 

',• 

"I:'' 

•', 

~ I • "' • 

~ 
""~"'4i 

.I~EA<=:E: 
c::> l:'-,.J'" 

· Christmas Holiday 
Ways to Recycle 

• 
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0 

·, 

Sponsored by 

Ventura County Solid Wane M:rnagement Department 

California Integrated Waste Management Board 

Local Governmc:m Commission 

AND 

GARDEN GROVE 

HOW 10 
CARE 

FOR YOUR 
CAR'S 11RES . 

Don't 
L.et 

Your Tires 
Get 

Tired 

• 
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·:} · ... 

. ~=:,> .• : 
. ;/·~ 

.: ":· . 

-~f- .~.' 
··w. ~ 

:,·:· 

. "'::. 

.:,•,. 
;;_. . 

.J"'::f. 
!•I: ; 

·:,• 
eatrocinado ·por . . " 

Vat~ tla,,t,· Solid,,~~e MM~~.men(ID~parriri'.~nit 
~{~~rnia)~V~ted. ~~tc ~~cnt ~hard · .· .. 

' . 
~chl,'"tovcrnmcnt Coitimission 

'.~\,,}\" (,., . y • :\'?· jf' 

··.1• 
··:· 

COMO 
CUIOAR lAS 
llANTAS OE 

SU AUTO 

~·~·o· ·~ ·~:. •• y 

• 
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. , 
Provided as a public service by: 

The City of Garden Grove 
Waste Management Division 

13802 Newhope Street 
Garden Grove, CA 92843 

(714) 74)-5389 

@ 
l't"tt" CI, 

" 

e LEAVE . 
lus BEHII' 

FoR THl 
FUTUR( . 
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Residents Approach 2000 
with Recycling Success 
Residents of Garden Grove Sanitary 
District approach rhe new Millennium 
with recycling success. In 1999, your 
efforts helped rhe City of Garden Grove 
Sanitary District recycle over 31,972,272 
pounds of recyclable material. 

A s we draw near the turn of 
the century, we meet recycling 
challenges set by the srace of 

California with great success. In 1989, 
/ ~sembly BiU 939 mandated each city 

) reduce cheir amoum of waste by 
50 percent by the year 2000. By 
participating in Recyck Garden Grove 
Sanitary Di.strict, the cicy is poised co 
smoothly meet the state's challenge. Bue 
we should not stop there. With or without 
scare mandated laws, the Earth's resources 
are still precious and landfill space is still 
limited. What can we do in addition co 
recycling to make our community healthi
er? We can take the next seep in preserving 
our environmenc: we can focus on reuse. 

Reuse.vs. Recycle 
There ~e subtle but important differences 
bcrween reuse and recycle. Recycling means 
caking a produce, such as a aluminum can, 
deconscructing it, and using the materials 
to remanufacrure something new. Although 
this is greatly preferred over starring from 
scratch, it is dear that if you don't have 
to spend the 'rime, energy, or resources 
deconsrruccing and remanufacturing a 

.duct, you are saving resources. 

Reuse is rhe process of caking idle goods 
and materials and. reemploying chem in a 

-

manner that does not require altering rheir 
original form. Reuse can also mean just 
reusing something over and over again. 
Popular examples of reusable goods include 
cloth shopping bags; plastic insulated coffee 
mugs and eraser boards. 

The Benefits of Reuse 
The benefits of reuse are as plentiful as the 
diversity of reuse options. By reusing irems 
instead of disposing of them, we are saving 
landfill space. Bue equally important, there 
is no need to spend energy or raw materials 
to manufacrure new items. Reuse not only 
saves resources, but also puts materials inco 
the hands of those in need Jike schools, 
community organizacions, and businesses. 
Reuse allows us to save money and 
contribute to our communiry. ~ 

. Recycling ... it works 
because of you! 

• Coordinate ·a 
community 
rummage sale 
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GRASSCVCLl,N1G 
Simply a Terrific Idea 

I c seemed like a good idea at che cime: acraching a 
grass catcher m your mower. Bur, as ic cums ou1. leaving 

chose clippings over the lawn is actuall)' better for che lawn. rhe 
environment and you. For scarcers, ir returns valuable nurriems 
back co rhe soil. Grass consists of 80-85 percent water. so 
essentially you ger an irrigating effect too. Grasscyding 
conserves water and limited landfiil space as well. -

More good news. Grasscycling hands you a nifcy refund in 
the form of time and money. Ir will cake you less rime to mow the 
lawn if you leave the clippings on the grass. Plus, wirh che nurrielir benefics 
of che grass dippings, you'll spend less money on fertilizer and water. 

So now char you are more familiar with che benefits of grasscycling, give ir 
a cry. For more information on how you can help the environment, call 

1-800-CLEANUP. ~ 

STORM DRAINS & HOUSEHOLD 
HAZARDOUS WASTE 

What's the Problem? 

D id you know that water flowing down 
driveways and streets and inco gutters 

goes into a smrm drain which flows directly to 
a lake, river or the ocean? This water may pick 
up pollutants which are never treated. Most of the 
pollucants consist of Household Hazardous Waste, , -
or H.H.W Some common concaminancs include mbtor oil, pesticides, pet 
wastes and paint. When these items are improperly disposed of into our storm 
drains, they can be harmful co our drinking water, recreational use and wildlife. 
But there are ways you can prevent storm water pollution. You can cake your 
H.H.W to a local FREE collection cencer. CaJI che Councy operated H.H.W. 
hodine for rimes and locations: (714) 834-6752. ~ 
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FREE PICK UP SERVICE FOR USED OIL 

.Just one gallon of oil will pollute 
one million gallons of water 

Recycling is the only environmenra1ly safe and 
legal method co dispose of used oil. In Garden 

Grove, rhere are rwo ways to recycle used oil FREE! 
One of rhe easiest ways co reg,cle your used oil is 
through rhe Residential Used Oil Collection 
Program. This program allows you co have your used 
oil collected directly from your home. After you 
change your moror oil, simply pour che used oil inro a 
plastic container with a secure cap. On che pre-scheduled day, place rhe container 
by your front or garage door. The used motor oil, conrainer(s), used oil filters, and 
oily rags will be collected. There is a limit of five (5) gallons per home on each pick 
up, and pick ups will be available every rwo weeks. To schedule a convenient pick 
up day, call che Used Oil Hotline: (714) 289-7661. 

Another easy and convenient way to recycle used oil is ro rake it to a State Certified 
Used Oil Collection Center righr here in Garden Grove. These centers will accept 
used oil from rhe public during normal business hours. Call the center to confirm 
hours of operation and the amounts accepted. The service is FREE! In fact, a $.16 
per gallon incencive will be offered. To locate the certified center nearest you, call 

-,,(714) 289-7661. ® 
••••••••• \ ............................................................................................. ,u,,, •••.••.••.•• u,ouo,,o,,,u,, ...................................................... . 

Residents of Garden Grove 
Qualify for FREE Toilet Upgrades 

T he Merropolitan Water District of Orange County is currently offering an 
Ulna Low Flush Toilet (ULF) Retrofit Program. Under this program Garden 

Gro"e Sanitary Disrricc customers can recycle their old water-wasting miler and ger 
a brand new wacer efficiem model ar nor cost {limit 3 per household). 

Program Requirements: 

e 

• Participants musr provide the dimensions from the wall 
ro the toiler bolts and a currenc water bill. 

• New toilers must be installed at che address designated 
on application - no exceptions (applications provided 
when [Oilers are delivered). 

• Panicipams are responsible for installation (seniors, 65 
and older, are eligible for rwo free installs). 

• To avoid a SI 00 program cost charge, participants musr 
return one old toiler for each new roilet received. 

• Program sponsor reserves the right to verify installation 
through visual on-site inspections. 

For more information on rhe Ultra Low Flush Toilet Retrofit Program, 
call 1-800-424-8538. ~} 

-- --

Sanitary District Ordinance 3592 
requires char after trash containers 
have been emptied, they are to be 
removed from the curb on the same 
day, and placed in an area not 
visible from che public meet. ~ 

•E•Y•1m C689EN ••evE 16NIT68Y 91#TBl•T • Wincer 1999 
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"'OLIDAY COLLf CT ION 
Your regular pickup day far trash and recycling during the ho!ida_}'s will not change 
unless your collection day falls on one of only six holida;•s. 

MEMORIAL DAY: If your collection day falls on Monday, May 29, your trash 
will be collected on Tuesday, May 30. If your collection day falls on any ocher 
da)' than Monday, your service will not be affected. 

INDEPENDENCE DAY: If your collection day faJls on Tuesday, July 4, your trash 
will be collected on \Vednesday, July 5. If your collection day falls on any ocher 
day rhan Tuesday, your service will not be affected. 

LABOR DAY: If your colleccion day falls on Monday, September 4, your rrash 
will be collected on Tuesday, September 5. If your collecrion day falls on any 
other day chan Monday, your service will not be affected. 

THANKSGIVING DAY: If your collection day falls on Thursday, November 23, 
your crash will be collecred on Friday, November 24. If your collection day 
falls on Friday, November 24, your crash will be collected on Saturday. If your 
colleccion day falls on any ocher day than Thursday or Friday your service will 
not be affected. 

0 REMOVE the TREE STAND (wood or metal}, 
· decorations and tinsel from your tree. 

0 
Please CUT UP your TREE* and PLACE 
IN your BROWN CONTAINER (no tree 
stands please). The pieces should fit 
easily in your container. 

PLACE your BROWN 
CONTAINER AT THE CURB 
along with your other 
containers on your regular 
collection day. 

*If you're unable to cut up your 
tree and put it in a brown 

container, place the tree at the 
curb for pick up on your regular 

collection day from December 27 until !anuary 7. 
Trees over six (6) feet tall must be cut in half. 
Trees are picked up by a special collection truck. 

.~ ~ .. . . ~.-... .... .. -:.; 
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WR.ti,,.,,, .,~ .· 
.. ·. J;;o ~t.~~\Jit1 a 1, 

Save this list of accepted recyclables (green can) and 
non-recyclables (black can) as a guide for separating your trash. 

• Animal wasce 
• Barhrooni wasce 

• Carbon paper 
• Carpet 
• Car pares 

Cat liner 

I 
r~--\~ 
·y. . .. 

• 
·, . . 

'-.. :..: .. ~ ..... 

• Aerosol cans 
(comple1elr empcy) 

• Aluminum cans 
(do no1 crush) 

• Aluminum foil 
• Beverage cans 
• Borde caps 

,, '~rochures 

C _ tardboard 

Non-recyclable ... 
• Cigarene burrs 
• Oirc/cemem/rock 

(do not fiU more: rhan J /3 
of comaincr) 

• Disposable diapers 
• Drinking glasses 
• Elecrronics 
• Flooring 
• Food waste 
• Freezer/refrigerator 

food boxes 
• Furniture 

• Glass and ceramic 
places/cups 

• Liquid waste 
• Light bulbs 

• Mirrors 
• Needles (sc:aJc:d in 

chick plasric comainc:r) 

• Old cloches/shoes 
• Plastic coys 
• Rags/sponges 
• Tires 
• Toothpaste 

cubes/pumps 
• Soiled paper places 
• Waxed paper 
• Window glass 
• Yard waste 

(c.an be composcc:d) 

Recyclable ... 
• Cereal boxes 

(remove: inner lining} 

• Computer paper 
• Drink boxes 
• Egg canons 

(cardboard and foam} 

• foam cups/places 
(unsoiled) 

• Food cans 
• Frozen food boxes 

(no wax coating) 

• Glass boccies/jars 

• Juice cartons 
• Junk mail/coupons 
• Laundry boccies 

• Ledger paper 
• Magazines 
• Metal coat hangers 

• Milk type cartons 
• Newspapers 
• Paine cans (only empry, 

dry cans wirh lids off) 

• Paper/paper cubes 
• Phone books 
• Pizz.a boxes 
• Plastics (# 1- 6) () 
• Plastic bordes 

(small mourhed) 

• Plastic conrainers 
• Plastic cups/places 
• Plastic utensils 
• Plastic milk jugs 
• Tin cans 
• Used envelopes 

(includes plasric windows) 

• Wrapping paper 

Questions or comments? Call the Customer Service Department at (714) 238-2444 

-,.. . : .......... . 

. ---· ... -· . 
::..-----... ·:::;;;··-· • •• ;_ :.~ t 
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Questions 
& 

Answers 
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You Can Make 
A Difference 

ColQ~ng Book 

City of G~den Grove 
Recycling Education Program 

.• 
• • I 

Recycling ~esource Center at 
The Garden. Grove Regional Library 
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• 
' . ..~ :··· ~· ... •• • . - . 1"""": • 

• 

A Kid's Guide· To Recycling 

·. . . 
. . , .... · .... . -. 

An Educational: AGtivity,;·B.n:oJf 
coNsERv·1NG EA'RtMrs) ae~e:es.TM 

CVT RS-.D.YOLIN.G·. 
A DIVISION OF TAORMINA INDU~l'll/ES 

1131 NORTH ~l::UI; GUM STREET 
ANAHEIM, CA'LIFO.RNIA 92806 

(714) 238-3300 
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~- ----------------------------- -----, 

Save this list of accepted recyclables (green can) and 
non-recyclables (black can) as a reference. 

Recyclable ... 

• Aerosol cans 
(c~mplclcly empty) 

• Aluminum cans 
(do noc crush) · 

• Aluminum foil 
• Beverage cans 
• Borde caps 
• Brochures 
• Cardboard 

• Cereal boxes 
(n:move inner lining) 

• Computer paper 
• Drink boxes 
• Egg cartons 

(cardboard and foam) 

• Foam cups/places 
(unsoiled) · 

• Food cans 

• Milk type cartons 
• Newspapers 
• Paint cans (only empty, 

dry cans with lids off) 

• Paper/paper rubes 
• Phone books 
• Pizza boxes 
• Plastics {#1- 6) () 
• Plastic bottles . · 

Recycle Garden Grove 

Household Hazardow Waste 
(Dispose it an Oruigc Counry Collcaion unm) 

Oil / ~a~~ _paint 
-- ,,•,····',:ii;:~ 

Aur~m'oti~tproducrs ...... ··-~ . .,..~ 
(batteries, oil; anci:.freeze) 

. -;:;)'. . ·:·? i" 
Household cleaners 

-· ····"· ~~:,;.::· .1•!17·~ 
Pesi:icides / herbicides 

--';': .. ::~· ..... ;;.:f:o-. _..,.._ 
Hob~y_°and pool ~~pplies 

Counry', H:u.udow Hodine I (714) 834-67S2 

Yard Waste_: 
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• 

Where Can I Take My Old 
Tires? 

Old tires cannot simply be thrown into 
the trash, or left in illegal stockpiles. 

The following businesses and public 
landfill accept old tires for disposal. 
Remember, only four tires can be legally· 
hauled without permits. Anyone hauling 
five or more tires . must have the 
appropriate permits as issued by the 
State of California. 

In Garden Grove and Area ..... 

Gordon Tire Company 
7031 Garden Grove Blvd., Garden Grove 
714/898-2696 
$1.00 /Tire Disposal Fee 
(maximum four tires) 
$1. 75fTire Fee for pick-up 

Ecology Tire CO 
1881 Crystal St., Huntington Beach 
714/848-8260 . 
$2.00/Tire Disposal Fee 

Brea Olinda Landfill 
57 Freeway North 
Exit Imperial - East 
North on Valencia until it ends. 
714/834-67 52 
$10.00 for 1-4 tires 
$55.50 per ton (5 or more tires) 

Where Can I Take Household 
Hazardous Waste? 

For Orange County residents .... 

Anaheim Regional Collection Center 
1131 .Blue Gum Street 
Located between the 91 & 57 Fwys at 
the comer of La Palma Avenue and 
Blue Gum Street in Anaheim 

Huntington Beach Regional Collection 
Center 
17121 Nichols Street 
Located next to Rainbow Disposal at the 
cross streets Beach Blvd. and Warner in 
Huntington Beach 

San Juan Capistrano Regional . 
Collection Center 
Prima Deshecha Landfill 
Take the Ortega (74) Hwy exit from the 
5 Fwy in San Juan Capistrano to La 
Pata Avenue. 

Collection Centers will accept old paint, 
solvents, pesticides. pool chemicals, 
used motor oil and~'..used automotive 
batteries at no cost. The Centers are 
open Tuesday - Saturday, from 9 a.m. 
to 1 p.m., and are closed on rainy days. 

For more information, please call the 
County Hazardous Hotline at 
714/834-6752 . 

Provided as a public service by the California Integrated Waste Management Board and the City 
of Garden Grove and is not an endorsement of stores by either party. 
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~-~~:.\~.?.~.'.:.'.1:~,~:~~!.~ :E: :~: 
A11jmis PJ1t.; will he rnrn,f~11111r,I imu :1 hn!iit)" firnhou\t" wlwn 1hc f&!,:~~ 

Win1t,ft',1 C:arni,.·~I t.11-.:c~ cwrr rn1 S.mmtn•, l)1,•t.:C"u1hc1 4, from IO ~.m. rn 
J p.m. Kith. will ddir.,ht i11 ~1 umw pt.,y :11~.i. ::i ,,11ow hill fm \lcd,l~ng, o.1fl 
boolh'\, en m:;ikr prr,\(111~ :md orn;;u11('nr:1,., mul ~amr .. ;1mJ (omr .. ". Arni, nfcu11nr-, 
Sa111a will I'!,(' on h:m-1.l 1:1kin~ IC'l~IIC','\.l'i, 

This (lfl((•;jl .. y('.lf ev,r.m i-. Sil pct J'Cf"ifllL ,\d.rnti~ J1i1k r .. luu.,rd :II 

9.101 'l1c.urninsu~r Avrm1c. J:nr mnrc iurorm;uim1, c2II Co1111m111i1y Sc-rvi,~ .11 
741-5200. 

DON'T TRASH THAT 
TANNENBAUM 

• Pin, l'id,-Up As E,uy· A, t-l·J 

'Ii, hd1~ ,li•,ttt was1c fmm 1h-e l.111drill1, rct:ydc 1hc hflliday 
ntt. Herc', how: 

1. Remove chc uand, dccor:uions :md rinstl. 
2. Cut up 1hc nee :ind puc ic in your t,rown crJ.d1 connainc.r. 

Tr('r>S ovrr six fC"Ct nrnl 10 be cm in h:1lr. 
). Put 1hr bmwn conuincr ar the curb on your regub.r· c0Uec1ion day. 

Jf you·rc un:;iblc w cu1 up 1hc ucc, pl:a.c,: i, H fhr curb rnr pid:-up on your 
rrgubr coll,c1io11 day bcrwc,:n Drceml><• 27 •nd January 7. 

GREEN ls Gooo 
Kup Thai Trt, 71,, 1op, 

Thcy'r,c. common .scnsr- 14f(,y 
tip,. bur they bear iepc,11ng, 
l,causc:, .,JJy, cv<ry yc>J foes ,re 
a used by wunend«I =nenb,um,. 
So, rrmc:mbcr 1hc-se: 

• Kttp w.u<r in ir. • • Get ,he rm: in ,he 
house: bre . get ir 
outc,.rly. 
K«pandJcs 
awoy from it. 

• Don't pur ir 
""' •~•, ~··· . . 

STlCK IT! 
In 1l1is iuu~. look for your 

c~mplim('nu,ry Gardrn Crovc bumpC'r 
stacker. 11 comcscouncsyof1l,r:Gau!tn 
Crovr Commuut1y Found;itton - tin: 
non.profit fundnising :arm for liar: 
Rcn;aissanc,e G:udc-n Grove progr.11n .. 
developed IO promote rhe progreu and 
,pirir of the community. 

If you'd like •o conirihure 10 ,he 
l'ound31ion, look for ,he in,.,, card 
inside: this ncwdcuer or 

all 741-5280. . J,#(/} 
l1)f11ar;w 

r71J 

CrrY CALENDAI?' 
... Cit)" 11,11 Clo,m<> 

No\'t·ml1c1 12, 25. l6 
I lci..crnl~'.i 10, 24 

'"'"·">' .I. 2000 
J.11u1;ur 7. 21 

.... Volmuc-rt 1~;i;in1-0u1 ... 
No\'(mhcr (,, 1 l, 20 
Deccrnl><r 4, l!I, IH 

... Sre,,ku S<ric, 
Jim Rolin 
Novr-mtl('r 18 - Noori 
Communi,y Cr-n1C"1 
I IJOO Sw,f.ml A'"""' 
'lick<:1.1: $20 
544-5(,79 

Iii- Speaker Serie., 
l)r, l.eonanl Olguin 
ll<ecnibcr I • Noon 
C' •• ommunicy C.cn1rr 
I 1300 Stanfotd Avenue 
li,kct>: S20 
~44-567? 

... Winrcrr ... , C.rniv,J 
Dccunlxr 4 
Ailuuis Pouk 
930 I Wc-.1mins1C"1 Av~nue 
10 o.m. - 3 p.m. 
S4 pt:r pcnon 

... Spark of l.ovc Toy Drive 
Month of December 
All seven l'irc St21ion1 
741-5600 

l
mn 

,: 
' 

("-.A1~.ILJ'4(".11fCMi 

)I 'Tis THE LAST SEASON OF THE CENTURY 
11,e Holidays Are Hrll & Herr Comes 1'/u Millm11i111n! 

l)rccn,lu!r ]I, 1999 .•. 11:59 p.m ... .i nu~mnn1h!r mnmrm ir, l,i.H11ty ·.anew ccn1u1y will he u1M11 ui;, }low will ynu 
ornunrmnra1c- 1'1iso11Ct•in-;r~dmusand,yc:u'.sc\'Cnl and ;:rrc ynu rr"p:irc.·'l! f..11 :my 1tdmil".1I 1~lii-L..ht'_\ whi-c.., lil;i)' occur? 1 ltrt"s an 
~mwc-r 10 hi:nh nf rh-o'.'.C l~uc..,rion,:, 

Leave A I .cgacy 
Thi:ii lwliday !>('as.on. wht nor r,ivc -a 

crnly m1hi11c girc with r~al 
staying powr,. W;1n1 a due::? 
h', ,ed. made or day, w<ighs 
,hour five round, ond h,s • 
pcrson~I mes..ugc on h which 
you wro1c. Need .:1nod1er 
l1i111? Ok::iy, you won't h:ave 
to wr.1.p ii, and lm1 or people 
will walk on ir. tncluJing 
gcnc-r;ui-0r1s or your family. 

It's a hrick, and for· S 125, 
you and yom lcwiffi ond can 
become ::I p-crm;incnt p:an or 
rhe community 1hrough 1hc 
Brick Walkway l'roj<et. 
Ctuucrs of personally· 
in.,cril>ed b,iclcs will he pl,ccd 
at 32 areas along Main S,m:1 
beginning tn J:mu:aty, running 
,he leng,h uf th< historic 
,hopJ>ing pl>1.a. 

-
To purd,.,. one, all 741-5280. 

Going Ill Great I lcigli1s 
nuy ;a hric:k thi1 Ju1fi,fay SC.:iii:J!I, :md 

,iuring chc nc11 one, \C:t 1ht 
lt':i-lllr of ;·mu comdlm1iun. 
In D«cnihe,, 2000, a 
l\1illerrniom Clock Tllwcr 
(ricr ured left) will he 
dedicated in ,he Vill,ge 
Gu:eo P~,k :1, ll1c poiru 
wliuc liudid md Main 
Succ1S m('ct. Thii Mi1sion
cr.r, :necl--c1:if1rd, 45 4 fo1:,1 

bnclmarlt will forever m:i,k 
the Y<a1 2000 for rc,idcms 
~ nd vi1hors of G:udrn 
Crovt:. 

A ,cvw-fon, marble 
olidi,k in<cribed wirh the 
names or G:irdcn Grove 
Conununity 1:uund:uion 
spontor5 will !I.it :u 1l1r'. h:i5ot 
of rh< Clock "Ji:,wc,, whicl, 
will t,., ,nd,cl<d with glued, 

colorful, in,c,il,rd ,ii«. al,.-, av,il,hl< 
for s,le for !500 ,,ch. 

Y2K - You READY? 
Frr, .. Vmbuu 

If you'tl like"""' helpful hi 111, 
to prepJr·,c- ynu ti.,, 1hr Yir:+1if 1.000, 
.iucnd :11 f,ct :1icmi1,:u lw.rn:J h)' 1hr 
Ci1J~ufG:i11ir11 CnM"c,11 N11\"C'n1l>C"r 17, 
:11 1t.~ C:ommu11i1y ~-trra1iug Crmr.f, 
from 5:JU 10 7:JO p.rn. 

Rrpu:.~ni:uive. fmm t1nnp.rnin 
ltke r.acific Br.II. Smulicrn ('.3!ifi1111ia 
Edison, Emergency 1',1;111;;agl!"mrn1 
Syucm~. ~mi C;ud.r.,1 Grtwr. H01piul 
wHI he nn h;ind to ;inswtr quc-ciioo,; 
.imi (lcr~il tl,etr fHq1.u:uion,. 

1=0, mou· inform:11 ion, call 
741-~280. 

J n.sil,,e . . . '. 
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SA.Y NET 
Nru, l',·ogmm /111s l'i11'r111, 7,,/~·ing 

Du p1u kthlW ll1r n.1imr~ ;ind pl1111H' 1111111'1,·c- .. 11J )'our 

d11hlr1.'1i
0

! (1icml'\~ l)1 1l1rir pJU'III\~ ·111nL• Jlt" two 

q1J.C1.lirnu -111;11 clc\'l'l111-..·1.s .~j J i1tw lltywi,I,· prt'tir.un . ...a;- 5.lllllt' 
d.,y .•,ou-n ("','t'I)' p.irc-nt i11 llu: rom1111mt1y ""'ill he ,~Iii,· hi .11l\'\\Tr ·,.e\ .. m. 

·111,crH Nc1wurks - Kr-t"ping Ollt KiJ, S.,fr"' i, J idf-1,dp 
pJrcnring wol Jr,ignr,f 111 •>pen Cummunic:uiun ..1nh•ng monu, 
1.hds. .ind _gu.anU.uu: m th:u all bccnm.t mmc aw.arc of rhc:ir klds" 
ullvirirs Our1l,lr or 1hc homr and d.a.suoom. 

The pro,gr:.un w;u: ini1i;u,ed in Hl dTou 1ouc-m 1hc- rhinr,•idc
or youth-rcl:.11-fd crime :rnd injmid-. Spon.son include 1l1c: Ci,y's 
Community ~rvicc1 ;uul Pofict Drp.urmems, 1hc Gan:fen Grove 
U11ili<J Schoul Dimic,, ,he Ci,I, anJ l\oy, Cluh, ofG•rJen Gmve 
;;ind 1hc-G;mfen Gr~IVC Uniri-l"J Council of P3rcn1fl'c;achr-r Srudc11rs' 
Ai5.oci.i1irn1. 

J;,,r n10ft' i1.foun;a1ion ~~Uf P.urm N~(wo'r'ki. c•II Community 
S.r¥i«s •• 741-52011, 

DEVELOPMENT 
DETAILS 
A lowdown 011 Whats Goi11g Up 

Higher Learning 

The Ciry'1 downtown i, looking• lot mote up>0I< wi1h the 
nc•r comp!<rion of the ,ccond tlighcr EJuc11ion building. 
Nickn>mnl "Ed 2." rhi, >equd is sure 10 be• 1op,sdlcr 

with stud<nts =:king 10 e>1end thti, educition rhi, fall. 

Ten•nts include rh< University of uVttne •nJ Concord 
Career College. bo1h of wh,ch will olftt 8,chclor', md M:m«', 
degrees in bu,inen md medical-,d>t«I r.dd,. Enrollment i, sute 
10 ger cooking wh,n rhe building', rhird rcna111, 1hc C:.liforni• 
Culinuy Aadcmy, opens iu doors. Thi, C.udcn Grove si,c: 
hrcoma ju.st rhc $CC011d Juch culin:ary 1C;Jdtmy in rh(' .st11c. 

Bii; Screen Dcb111 
Mt,\ri~·-lu\l{'f'!, g<:"1 11.:.1..Jr Lo tdduJlC ,his: r~u 

\.l,lu.·11 d111.· llt·~.11 Ci11c111.1'1 I (1°.s..:1(,·n 1hC".ucr com pk~ 
mJ~t:s ih ( :.udC"n C1-uvt. Jdml .11 th~ G:uJrn 
Ptumcn;i:dc CC"•Hcr :u IJruokhuut ;mJ Ch.1pm.an. 
Si:.a<ltum-uyl.c ).(';.ating ;ind a 11:a1e-nf-Lhc-..ut 1ournl 
sy~rnu are sure tu nuke 111 i.,; .Jc~clopmc1u a 
hluc..l1.huu(f hi,. 

Fund-Raisers 
lly 1hc end of ,he millennium, H>1bor 

B0ukY1rd in G;aufrn Grov-c should be home IO Jix 
nrnrc- ho1cl1. l'h:u's 2.400 1101d rooms :ind 1u~1rs 
c;1.1e"ring rn Dlst'lc-ybi1tc.~ rnuris.u :and bui~n,cu 
11.i;vclru. r,..1orc guc.su 10 C,udrn Grove mc~ns morr 
rrvenue, in rhe form oH,..d ,.,, for 1hr City's Cener:rl 
Fut1J, which r•r• for puhlic .ufrry. dean m<cu and 
puk.5, :rnJ much morC', 

1'/u Crawnr /1/4.u • Jusr hrnkc ground 

1'11r Rr1111U1111rrr Suit.n - Ground brc .. king ser 
for b1c- summtr 

llamptlm ,,,,, ~ 
0

0prning d(}()fS l:acc: summrr 

Iii/ton Gartkn Inn· Also sci 10 mn business 
1.:ucsummcr 

1/omrwaod Suitts ... Cons1rucrion underway 

Emb,11,7 Suitr, - Con11rucr~on uaning 
in Septembe, 

STICK IT! 

In rhi~ inuc, look for your complimrniaty Carden 
Ctovt: bumpc• uickcr. Fo, more nickers, stop 
by Ciry H•II - they're for 1:1le for S2 uch. 

FIRE FACTS 
/Jr: W"1ur ll"ist"r 

Ju~• day$ .;after Ci•y 1:i,c Dt:p.i,run~nu ;anJ 1hr Counl)' Firie 
Authmi,y l:mnchc-d 1heir:annual Drowning Prcvcmion F.Atuc:uion 
c:unp;aii;n ou 1l1c h«"y.inning of the: summe,, uag,edy suuck • iwo 
cl1ifdrcn d,ownC"d - one in juu tnchc.s nf a bucket or w;itc-r. rl1C" 
01hcr in 21 s.p.1. 

The G:udcn Grove Fire D,putm('n• u1ges you IO rc:mc-mbcr 
1lic simple, lif(-s;ivfng tips lisrcd below, :md no1 just du,ing tht: 
summer monihs., bu1 ye:u•rnund. l..ook for more prevention 

lmimen. in the ntxt issue of c,·,ywo,k1otall the Injury Prcvcmion 
',ogram at (714) 834·2228 for• fr~< brochure. 

S,regu,rd Pool/Sp• 
• Remove toys :and ch2ir.s rrorn .illCl 
, G,re, •nd doors should be ,clf-clo,ing ,nd 1elf-l,1d,ing 
, Add s;i.fcRy cove.rs on door.s ;1:nd windows lc:i:ding 10 w:i1c, 
. U,e • non•climbable 5-foor fence child1e11 c,11'1 

squcctt through 

Uc Emergency Prcpn«I 
l..:arnCl'R 
lnmll , b,cky,rd phone 
KC'Cp u:scuc cquipmt:nt narby :tnd •~ch n-cryunc to ux h 
F.n,ure ,II household member, k11ow how 10 swim and 

dial 911 

POLICE DETAIL 
Another Set of Eyes 

Goiog on :a uip rhi11ummcr! 
The Police D<p•runent hu 
som.cone rn wa•ch over your 

house while you're ,w:iy, rhonkJ to 1hcir 
V,cuion Home Check ptogf3m, A 
daily impecrion or your prnpcrty will be 
provid,d by mrmb<r, of the Dcp,11men1'1 
Volunl«u-ln-l'olidng. 

To uke •dvon1•ge of ,his r,cc service, c•ll 1hc Police 
Departmcm >t 741-5704 on the d,y of your depmurc, no .,,lier, 

"JUST BEA-FUL" 
"SIMPLY DELICIOUS" 

"CAN'T WA1T To SEE 

NEXT YEAR'S" 

• Overluard at 7our & 7e" Evmt 
·rhc r:avc rc:vicwJ a1c sllll coming in from 1hc 

over 2~0 mcnJcc, of rho 1999 Guden 'four&. Tc, 
held in June. The ,even ~ 
di11incrly u11iqu< ••d ·. 
cnch:mting C:;ardcn Grove • ,;.., 
b.ckyud, 1howc>1ed for · . · ·f 
d1< evenr ddini,cly J ·' 
impra.scd 1hr: r,uau. ,u did 1hc- :a11tl1r:mic Vicwri:m 
·1c, held •t the Courry,,d C:nm. 

Marie you• (':dcnJiu for ,h"° nc-.:1 ·1i}ur &. 1r:_., 
>el for S•turd>y, June 10, 2000. If yoo<l like 10 
't.'olunlcu your h:n:ky.ird for cumidrr:.uimi 01 if yuui:.J 
like to ,cr,,e on• panel of volunrm judr,<> !l:lming 
nc1.1 yc:;ar's g.udrns, aU Adrninls1n1ivc St,,..ico 21 
741-5280. 

DON'T DUMP 'EM -
l,j //kgal! 

Did you know 1h:11 pouting :Jn)·,hing b~u 
de:a.n w:uer into ill guucr or s1orrn Jr.iin ii 
"!l•irul 1hr l.w> The Ciry •dop1..d , w.11<r 

qu>lity ordinmcc rwo y<0r1 •go p1ohibi1ing 1hr 
pbcemem or a hundry lu, ori1<1111 into 1hcsc kind> 
of 1«:epradc.s. They include: 

Clippings. ,oil, rmilim 
Tr,uh. :minul w;u1c. p1tn1 
Oil. :amifr~ru, ndi:uor 11uid 
Pool chrmiofs, de:-1c.-gcnu, d.c:uu~r, 

REMEMBER. TIIE OCr:AN IS JUST A 
STORM DRAIN AWAY. 
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••• Integrated Waste 
. . . Management t>eparnnent .. 

DISPOSAL OF 
HOUSEHOLD 

HAZARDOUS WASTE 

Household Hazardous Waste 
Coflection Program 

• 

The Ocean 
begins at your 

front door! 

LJ LJ I 

Storm Water & Urban Runoff Pollution (SWURP) 
And What You Can Do t·o Stop m 

-- - ... - ,,. -- -· -- - ,_-.. 
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Blueprint for a Clean Ocean 
• 

\ 

• 

... 
' 

Best Management Practices to Prevent Stormwater 
Pollution from Construction-Related Activities 

,··----------

j· 
:_..... ..__ 

-:~--

.-
' -· .... -~ .. 

CITY OF HUNTINGTON BEACH 

This booklet has been developed as a resource for aJI general contractors. 
home builders. and subcontractors working on construction sites. 

: i 

J .. \' 
_, 

'i. 
' 
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-. . . . . 
. . . SCAUENGING 

Scavenging is illegal and poses many prob

lems, such as .invasion of personal privacy, 

neighborhood theft, speeding vehicles and 

strewn trash. Please help your City.uphold 

the law! When you observe scavengers at 

, work, please record: 

.,I" vehicle d~scri pti on antj I icense pl ate 
number · . . 

./' description of scavenger and goods 
taken 

./area/address of il")cident 

./' date/ti!11e of irJcident 
. ./'your name, address & pho11e #, 
Then, call: . 

• 536-5271 (H B incidents) or 
• 965-4483 · ( FV incidents) 

. . 

The Huntington Beach ar~d Fountain Val-

ley environmental education parlne_rship is 

dedicated to providing the latest informa

tion about. recycling and relate~ programs. 
To learn more, call the City environmental 

a_ffairs representative. 

Huntington Bc.ach - 536-5431 
Fountain Valley-·- 965-4400 

REMEMBER ... 

Individual and group IOltr31.:if the Rain
bo~v Re~ycling facil.ity are available by call
ing (714) 847-3581. 

@ l'riutcd uu llT)'dnl papn 
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Don't be a Household Hazardous 
Waste Generator ... 

You can make a Difference! 

DO YOU HAVE 

• Used Motor OU 
, Old P,lnt 
, Solvcnn 
• Pesticides 
, Ui,rd Automotive Bmcrtes 
, Household Ounlni Producn 
• Pool Chffllk:ils 

IN YOUR HOHE:1 

The County of Orange provides a FREE ... 
HOUSEHOLD HAZARDOUS WASTE 

COLLECTION CENTER 
located at: Rainbow Disposal 

1 71 21 Nichols St., Huntington Beach 
Hours: 9:00 A.M. to 1 :00 P.H. 

Tuesday thru Saturday 
For Hazardous Waste Information 

Call· (714) 834-6752 

' ./ 
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-WHAT IS 

I• 

CONSTRUCTION 
AND DEMOLITION 

DEBJ;US? 

· 'C&D debris is mat~rial generated in the conscruc1ion 
· and dcmolirion ofbuildin~ and roads. According.to 
. 1he <;Jalifurnia lnccgratcd Wa:src Managcf!leni Board, 
'C&D debris makes up approxim:ndy 28% of chc state's 

1 ~re stream. Orange.County bwincsses generate large 
:, quantities or,c&o debris and ~uJd sav~ money by: 
( d!vcrt/ng chu material rhrouw.i 'rcwc'.and !'C}'cling. 
~- Rcdu~ng the amoun'r of~D debris that u landfilled 
'will ·91so help .Orange Couhry cities mett•thc,50% 

l diversion rare required ~ the Califurnia lncegr.ii:cd' 

t;!!,t~.~an:i_gcment'~ofl989. ..,, \. · , . _ 

{ D~~,.,;ra arc d~~ncd ~ dte ~ual.i~ of ~tcrial. · 
r,1~c·proccssoi1 will give csumata of disposal rara 
f. · 'iMI thc·phonc~ Ulti'marcly, rhc condition of rhe 
t:~'arcri~I will ~c dccc

1
rmiit~d up:on delivery of 

r:thc material. · ) .' :' . ' i r' , ' · 1 • ri :. 1 • ... , \~ ,;~1 . . . . , 
f.-l}ip, fur ,rriail.aging your C&:D dcbri, for recyd!-"g: . 

t: : .' D~clbf' a C&D·wu~c. ~~~t plan '1 • 
.. , j ' ' ~ • • 

f ~ • h , _ ' •, , j,\• It , ) iti ,., ... Assas cheamountsim.dOJmpositioriqfyourwanc 
,, .'·: . ). ·'i' ..... ', 1 -~ . . . r.~) . • ~ thc spa.a:. availabl~ftir rtion of ~1crials 
r-··. .on·lltc ' ., ' ' '. , I I 

h'~ :..\ _. . . 1 I l { , ~· ) ··\ ,i ~ -..-...,. •• ; : . ". 

f:~t ,.! Assess the locaili>n of hcarb)' ictj,ding fucilitics . 
f '.{ 'I , . ' , .. - '.' , r ' . i -,;., JI• • , • • I • , •• , , ., 
1

,; raucating cmploytcS. contiuc:tors. and sub-contrnctors . 
p aboJ~ ~he bcncfiu of recycling c&p dcbri~ will ' t. imp~~ yotµ' bottom line~~ ~clp ~u~ i:ommunity 
.,, 1,collktVC natural,rcsourccs. ---: .. 

i
' I. '.. . I •· , · .... ,. . . 

li'f) · i' I '1. 

i~ • ' " .. 

t; \(. . : ' 
1' 

l. 

I. I ,-, .. ,' , ' 

. ' 
. . 

"I Iii, h111d111n· J'll•\'idc, 
.dl1'111.II i1 l'\ [II l.1111lfilli111: 

~pc·< jfjt 1)'!1l'\ of( :1111\l llll I i1111 

.rn,I I >.-111nli1i1111 (( 'f, I lJ I h•l,1 i, 

l111cgra1cd Waste 

J'l,la11a~c111t:111 I )cp:rr11110.:111 
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RECYCLING USED OIL BENEFITS YOU, 
YOUR FAMILY, AND THE ENVIRONMENT! 

Recycling used oil: 
• Protects the water supply, including your drinking 
water, by keeping oil from seeping into the ground; 
• Prevents oil pollution in recreational waterways-
storm drains commonly lead to streams, bays, 
rivers, and oceans; 
• Prevents plant, soil, surface water, and ground 
water contamination; and 
• Helps you keep your communities' environment 
safe and clean. 
More reasons to recycle used oil: 
• Used oil can be re-refined for reuse. 
Purchasing re-refined motor oil saves natural 
resources and lessens US dependence on 

imported oil. 
• IT IS AGAINST THE LAW to dump 

used oil-from vehicles, lawn mowers, 
etc.--on the ground, in the trash, 

down storm drains, or down the 
sink or toilet. 

• Receive S0.16 for every 
gallon of used oil returned 

to a certified used oil 
collection center. 

0 

TIPS FOR AN 
ENVIRONMENT FRIENDLY 

OIL CHANGE 
't' ~b· I ••• , 1s ~ emg green. 

BE PREPARED! Have ground cloth, rags, funnel, 
tools, oil pan, and a CLEAN plastic container with 
secure lid ready (If you use a plastic milk jug with 
snap-on cap, tape down securely). Clearly label 
container as ~used Oil.• Avoid working on grass 
or dirt. 

DRAIN used oil filter for at least 12 hours. Both 
the used oil and the metal from the filter must be 
recycled. 

PREVENT SPILLS. Use a funnel when pouring. 
Make sure the new oil filter is secure. Do not 
overfill. Check your vehicle owner's manual for 
oil specifications and amount. 

CLEAN ALL SPILLS. On concrete/asphalt: 
soak up spilled oil with rags or cat litter; 
wash area with mild cleaner. On dirt/gravel: 
dig up visibly contaminated area Call your 
local used oil coordinator or environ
mental agency for specific disposal 
information. 

NEVER MIX USED OIL with 
any other liquids! Mixed 
automotive fluids cannot 
be recycled. 

- , .. ,..eoq,i "4SCM ~ ~ Aq P9!U\:I 
·la;, ~..,ogae oz~~. 

'1UClll:i6 i '•ZIii ~ ~. 
--~ .II) 'ljlMAIOO .,..,., ~ ~ ,q,;J !DU OQ • 

- '°" .......... ---uou 'uo.p ... '° "o:> • 
IOllBXIV lON g 110 Ol!YNI~ • 

··~:):eo ,o U'IOII ~ 111 ni!II yg-ooc, na:i""' ecoew • 
=110 03sn ~Nn:>A::m1 11~ Sc111 

110 03Sn S31:>A:>3~ _) 3NIA!I ~o All:> 
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Bec1ome . 
The. C·enter . 
. of Attention 

It's Good .For . ·. · 
You and Your ·. · 
· Commu'1ity· ·_. . .. 
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----p~··You Know Where 
The Water In You.r 
·Storm Drai 

Goes? 

To ·The 

,,-

0013680
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A Slick Solution 
to Water Pollution 

... RECYCLE 
illllt, If dumped in the trash, on the ground, into ho~~~hold dra~~~' or 

down storm drains, used motor oil can work• it.s: '\vay ··irit.~;~:tiur 
groundwater and oceans. -;--;· .. ~- - ··:·~ . .-

•. One gallon of oil pollutes 1,000,000 gallons_ of water~ eq~iva-
. . 

lent to: " · ·'.\·/, -·· 
- 1 year supply of water for 50 people · .. -/:_: .. .-_ ·) .{1'Ii~:/Jif( 

· · • . • · . · _· · · ·. ;_ :: .. :· . , · ·:,:~J~7t;J~~{fh~~; 
- 28 home sw1mm1ng pools . : :~~- ~. _- · · · \-;~\·?-.~~i/\:r:iJt 

. ... . • • ·,(' ~,1. ... : :'r' •• ~·.e\!.;•' .. 

- 6 footballs fields covered by 1 foot of water · · : !.i'-~ ; ··~;\: 

~· A single pint of oil can cause an oil slick one acre in size. 

I DROP-OFF USED OIL .... FREE .... I 
Irvine City Auto Parts 

(Culver Dr. & Walnut Ave.) 
(7)4) 551-5588 

Auto Service 2000 ·:·, ._,_· . 

(Red Hill Ave. & Reynolds Ave.) 
(714) 852-1616- CALL FIRST 

Household Hazardous Waste Collection Center (Oak Canyon Rd.) 
··(Proof of County residence required here - drivers license) 

~-fFor the FREE drop-off site nearest you 
··ca11 ~~csoo) ·553~2962 

t• 
• 

r.~~ 
... _ ... 0 .• 

·: , Funded by the California Jan Noce1 (714) 724-6356 . · 
· Integrated Waste Management Board Business & Environmental Assistance~ 

I 
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CI-IANGING YOUR OIL? 

~ RECYCLE ITI ~ 

RCMCMHr:R ..... IT USED OIL IS DUMPED IN THE TRASR ON THE GROUND. INTO 
HOUSEHOLD DRAINS. OR DOWN STORM DRAINS. USED MOTOR OIL CAN WORK 
ITS WAY INTO OUR GROUNDWATI:R AND OCEANS ..... 

r----------------------------------~ 
: GOOD FOR 1 FREE : · ~r IJ 15 - QUART USED OIL • I ~u. i1ai I 
I 1· 

RECYCLING CONTAINER 1 

(ONE PER HOUSEHOLD + MUST BE AN IRVINE RESIDENT) 
I 
I 
I 

NaIDe~------------~--------~---1 
I 

Address -------------------------1 
St:r...ol Stala I 

Phone# I -------------------------
1 

MAIL COUPON TO: Jan Nace'. P.O. Box 19575. lrVl.Ile. California 92713 I 
11141124-6356 I 

.. . -Chp and send-----------------------------------• 
Funded by the California lnte{!Tated Waste ManaJ:!ement Board 
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• 
IR~'INE Did ,1n1 knt>,,. char ,·ou can 

~ 1J · rec~ ~le ynur __ u:-,cd 111lHOr_ l>il 
. s:trch· and cts,h· 

RE~CLES ~tl,1rl~;-~:-~./1~c:~hc '- a ~ TlL.l(., ri~lu .... .\JI 

USED 
\\'ll need r1J do i., hrin!.! ,:our used 

. i11Pt1 )f uil in :t :--1..::11L"d c~Hitaincr r~, 
, )Ile nf till· com·L·nicnc[\· locnt:d 

Mon, ~tare Certified l·sed 

R Oil Collection Centers 
in [rvine. And, State 
Certified Used Oil 

OILI Collection Centers will pay you 

• 
$.04 for each quart you recycle! 

IF YOU HAVE ADDITIONAL QUESTIONS AIOUT USlD MOTOR OIL RECYCLING, 
• PUASE CAU nu IRVINE RECYCLIS HOTllNI. (714) 724-7669. 

_ • ; ,., :· · ;· r" •s o,~.,1n1 :o ,cu :, :n< :.:. :· -.me Jno :,,a,:e oos1,1ble Dy a 9ran1 lrom u,e Cab1amra ln1e9rated Warn Marragemen1 Scurd. 

Ir-int> <:i~ 
.ICIU P:irt> 

t 1--1! ... (.uher Or 
lf'\tnt".C.:\ 1)~1-.1, .. 
,-, ... .;;1.-i\."i,."' 

firn1onc 
:; I \UID u.1111:r Ur 
IJ'\mr. t.:\ •)~htS 
!"Iii -~~·i.,;·111 

Jiff) Lub,, 
s·-- lnin, Cu. u, 
ln,nr. t:1 •l!blS 
l 0 IH ·,.1-•Hll'-

·''HO Scnkt .?OOJ• 
1.,>1.I R,..,nohls .1,r. 
ln,n<. Cl '-l!bH 
(71-1) l!'i!•lbll> 

• ......._ gl. '-' ~ _.'D:U 
h'm caima • 'IIICW' ... 

. . . ~· :~~ · .... ~- ::·. . . - '\ . - . /'" 

• • r I• :"f - ~ ..... • • - • • "·: ~-.-~_!:f;;-jft~: ~}~: •, -

lliYouNeed 
a O:mtainer? 

r·-----TIIIS COL"PON IS GOOD FOR ---

1 FREE 15-QUARI' 
USED OIL RECYCUNC 

CONTAINER! 
I one ptt tiou.thold ind must ht 1n l.mlle 11:Sidt, 

Just ml.ii us this coupon and th 
Or.1nge Counry Conserv:uion Co 

will deliver I.he cont:liner to yo 
within rwo weeks! 

NAME 

Al>ORESS ZIP 

DAY PHONI 

.IWL COl"PON TO .US. ]A.\" .\"OCE. PROGRA' 
SPECWJYT". CITY OF IRl-l\l, POST oma 

~ BOX l95i5, /Rl'l.\'E. ~ 92713 
I 

~--------------------------------

. -. : ::~:~{{{t~~-·~·!.·. -~-... 

I . YIN E Did you know that_.y9~~ 
can recyc~e your-~~-Q~!:tti 

motor oil safely.ancl il<·=·::1 

JOR ADllmONAJ. INfQIIMATION A8QUT TlllS PAOCillAM. OR TO OBTAIN & fRH IS 
UYD OIL CONTAINIR. PUME CAU 1l4l lRVIN[ R[CYCU5 HQTUNl Al 949/T.I0-7 

RECYCLES ~~;~y! 
Thats nght ... 

USED All you need to do is bring' 
your used moror oil in a clean, 

· sealed container to one of the 

MOTOR 
conveniently located 

, State Certified Used 
Oil Collection 
Centers in Irvine. 

01 LI And, State Certified Used Oil 
• Collection Centers will pay you e $.04 for each quart you recycle! 

• 

1, ClrJUn Bu, b OUUK.Ldal 
1350 ~ A:rcmc 

$Jl!e 120 
ln!ne. CA 9261-i 
C949> s;2.1616 

l.~Stott 
51 .a.mo c:-a- Drt'il! 

lntn£, CA 9'2618 
(949) 1129-8710 

3. fn1De Clrf A.lilD Pma 
I ""'27 otl,a lltM 
ln!ne. CA 92604 
(949) 551.55113 

4.JUfr Labc 
gm l"1De r.cm- Ome 

lf!tDe. CA 92618 
C949> m-oos 

,.Jlfft La~ 
3080 .IUln Sbffl 
lr!mt, CA 9"2614 
(714) 961·5491 
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I IR116 7x9 Block Ad 2/24/00 4:36 PM Pagel $ 

IRVINE RECYCLES 
USED MOTOR Oll! 

Did you know that you can recycle your used motor oil safely and easily right here 
in the City of Irvine? That's right. All you need to do is bring your used motor oil 
in a sealed container to one of the conveniently located State Certified Used Oil 
Collection Centers in Irvine. 

And ... Irvine has five State Certified Used Oil Collection Centers standing by to help 
you. When you do an oil change. just drain your vehicle's old oil into a clean 
container, seal the container well with a lid and bring it to one of the five conveniendy 
located State Certified Used Oil Collection Centers in Irvine. So don't throw good 
oil down the drain. Recycle now! 

·------------------------------------------~: Do You Need A Container? 
THIS COUPON IS GOOD FOR 

/ FREE 15-QUART USED OIL RECYCLING CONTAINER! 
( one per household and must be an Irvine resident) 

Just mail us this coupon and the Orange County Conservation Corps wiD 
deliver the container to you within two weeks! 

Name: _______________________________ _ 

Address: Zip: 

Day Phone:-------------------------
' I Hail Cot4)0n CD Ms. Jan Noce, Program Spedaist, 0ty of lrme, 
I PostOffice Bale 19575,lr'fine.CA 92713 ·------------------------------------------~ 

!RV/NE STATE CERTIFIED USED MaTOR Oil COLLECTION CENTERS• .• ., 
. ~2'1 ·, 

Cayfln Environmental Firestone Store lrvlne City AutO Para 
I JSO Reynolds Ave, Suite 121 SI Auto Center Drive 14427 Cutv.r Drive 
Irvine, CA 9261-4 Irvine, CA 92618 lrvlne, CA 92604 
(9-49) 8S2-1616 (9-49) 829-8710 (949) SSl 0 SS88 

Jiffy Lube 
3080 HaJn Street 
lrvlne, CA 92614 
(949) 86).0625 

Jiffy Lube 
8777 Irvine Center Drive 
Irvine, CA 92618 
(949) 7SJ.048S · 

:-"". 
. -~"...~' 

•Nate: It 1, 1dYlUbl1 ta c1111Nfal'9 taking on to 1nr at 111, stat, Car1Hlld UHd Oil Coll1otl011 Clnten lilted. c,nt,,. wtll PIJ 
JOU S.0-4 tor IICII quart JOU RCJdl, Sllal*S JOU haft ldllllarllll ~ lllolll UAd maea, ol ~ ... CIClfttact Ille Callana 
&ntlc»IWWW'IIII Haalrle It t..«XM:UANII' ar-.-.1l!OOCUMI.I'~ · 
.,..._. . .......... ,....,, 
$.,A :.:,7*'.7-::~· 

}·{:\\-:~~·f . 
-.~.i=, 

-.·4"'4! 

$ 
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1';.. f.~ .. "' 
, • ..a,.., ... ~ 
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IRVINE RECYCLES 
USED MOTOR OIL! 

Did you know that you can recycle your used motor oil safely and easily right here 
in the Crty of Irvine! That's right. All you need co do is bring your used motor oil 
in a sealed container to one of the conveniently located State Certified Used Oil 
Collection Centers in Irvine. 

And ... Irvine has five State Certified Used Oil Collection Centers standing by to help 
you. When you do an oil change. just drain your vehicle's old oil into a clean 
container; seal the container well with a lid and bring it to one of the five conveniently 
located State Certified Used Oil Collection Centers in Irvine. So don't throw good 
oil down the drain. Re.cycle now! 

r------------------------------------------~: 

1 

Do You Need A Container? 
THIS COUPON IS GOOD FOR 

I FREE I 5-QUART USED OIL RECYCLING CONTAINER! 
(one per household and must be an Irvine resident) 

Just ma.ii us this coupon and the Orange County Conservation Corps wiO 
deUver the container tx> )"OU within two weeks! 

Name: ______________________________ _ 

Address: ______________ Zip: 

Day Phone:------------------------
Mail Coupon tD Ms. Jan Noce. Prognm Spedaist, City of lrme, 

Post Officle Bo,c 19575,lrvine,CA 92713 ~------------------------------------------· 
/RV/NE STATE CERTIFIED USED MOTOR OIL COLLECTION CENTERS• .• ~ 

Cirytln Erwil"Qnmental 
I )SO Reynolds Ave. Suite 111 
Irvine, CA 91614 
(9'49) BSl-1616 

Jiffy Lube 
3080 Hain Screet 
f,..,fne, CA 9261-4 
(9,49) 86l-061S 

Firestone Ston, 
SI Auto Center' Drive 
ln,ine, CA 92618 
(949) Bl9-87 IO 

Jiffy Lube 

~19 ., 
,,..,tne City Auto Para 
14417 Cutnr Drive 
,,..,tne, CA 9260,4 
(949) 551-5588 

8777 lnrlne Center Drive 
1,..,Jne, CA 91618 
(9-49) 7Sl.0,411S · 

.. -~1; 
•Nott: n 11 1dnu1111 to call btfon taking on to an, af th• Statl Ctftlfltd U1td 011 con1att0fl Cln1an 11111d. C1nt1n wlfl Plf 
you 1.04 for II Cb Quirt JOII rNJdl. Slllll*l ,ai bnt tcldrllma ~ 11ba111 I.ad maim' al nc,c11nQ, plaaal llll'ltlct IN Clltarnll 
&ntl GI &Nfftal Halllrlt at 1-IOO-CUANI.F ar --.181111Cl.ENU'.arg. · '·'\; ...... ~---= ./,: -,~?~ 

:::~-}~:·;~:; 
-.~.J,; 

~ 

$ 

0013689



~~®~)YCC~® [U]§®cdJ 
rm1] (QY[t CO) [r CO) 0 ~ 

Did you know 

that all the 
water that 
hos ever 
been, or will 
be, available 
to our planet is 
on or in the eart,h 
right now? 

If the earth were a globe the size of 
o basketball, all the usable water on 
the surf ace of the planet would fill 
less than half a cupl That Is why it is 
important to protect our water su.pp'ly. 

R.ain can wash used motor oil thot was 
disposed of improperly into city drains 
and eventuaUy into lakes, rivers, 
groundwater, and the ocean! One gallon 
of used motor oil can contaminate 
one million gallons of drinking water! 

Here are ways that you can help prevent 
this from happening and help protect the earth: 
reduce, ,reuse, and recycle the materials that 
you use to keep them from reaching our waler supply. 

tnls program Is Drought to you by Ille City ol Irvine and made possible by 
1 grant rrom th• Cllilomla Integrated Wasm Management Bo1n1. 

~{®CC)YCC~® UJJ~cdJ 
oil~ if Il~it®rr§ 

If you see your parents changing the oil In their 
cars, remind them to dispose of It properly. 

There are 2,700 stale certified collection centers 
which accept used oil and used oil fllters for 

F R E E ! 

When 
recycling 

used motor 
oil, remember 
to use a dean 

plastic container 
with a tight lid. This 

container can be reused again, but your 
parents should store it safely away from 

children and pets. 

If you have additional questions 
about used motor oil recycling, please 

contact the Colifornia Environmental Hotline 

. at 1 • 8 0 0 • C LE AN U P or 

'www. I 800CLEANUP.org. 

WM RECYCLE 
IJSED 011. 
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RECYCLING USED MOTOR OIL PRESERVES 

A VALUABLE NATURAL RESOURCE AND 

PROTECTS THE ENVIRONMENT! 

WASTE MANAGEMENT 
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Oil poured down drains or onto the ground can work its 
way into our ground and surface waters and cause 
serious pollution. One gallon of used oil can foul one 
million gallons of drinking water! 

Irvine has five State Certified Used Oil Collection 
Centers standing by to help you recycle your used motor 
oil. Recycling oil is easy! When you do an oil change. just 
drain your vehicle's old oil into a clean container, seal the 
container well with a lid and bring it to one of the five 
conveniently located State Certified Used Oil Collection 
Centers in Irvine. So don't throw good oil down the 
drain. Recycle now! 

I. Caylin Environmental 
(Accepts alt filters tool) 

I 3SO Reynolds Ave, Suite 121 
Irvine, CA 92614 
(949) 852-1616 

2. Firestone 
(Accepts all filters too!) 

5 I Auto ,center Drive 
Irvine, CA 92618 
(949) 829-8710 

l. Irvine City Auto Parts 
(Accepts all filters too!) 

14427 Culver Drive 
Irvine, CA 92604 
(949) 5S 1-5588 

4. Jiffy Lube 
8n7 Irvine Center Drive 

Irvine, CA 92618 
(949) 753-048$ 

5. Jiffy Lube 
3080 Hain Street 
Irvine, CA 91614 
(949) 863-0615 

"Note: It Is advlsable to call before taking oil to any of the State Certified Used 
OIi Collactlon Centers llsted. Centers wlll pay you $.04 for each quart you 
recycle. If you have eddltlonal questions about used motor oll recycllng, 
please contact the Callfornla Environmental Hotllne et 1-800-CLEANUP or 
www.1 IOOCLE.ANUP.or9. You can take other hazardous household wastes, 
such as paint, pesticides, cleaners, solvents, etc., to a nearby County ol 
Orange Collecllon Center: 32250 La Pata Ave., San Juan Capistrano or 6411 
Oak Canyon, Irvine. Please call (714) 834·6752 for more Information. 

..... , .. _ _.0-. .. NT 
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" t: : RECYCLE 

l'SED OIL 
Tbb program Is bnlugtl1 tD you bJ 1111 City af lmnll and mac111 paalble 
by • grant !ram 1h11 C&mumla lntllgmlld Wasta Manaoeme,rt llaanl.. "' I c:: 
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I. Caylln l!nrutllllllffltal 
13SO Rr)'nol<b Affllue 

&Ilk 120 
lrolnc, G\ 92614 
1949) 852-1616 

2. l'lrmoM SfDre 
51 Auto Coller~ 

ln1ne. CA 92618 
(9'19) 829-87 l 0 

3. lmnc City Autn Putll 
l+ti7Culffl,~ 
ll'lnc, CA 92/io-i 
(9491 5Sl·5SR8 

•. JttfJ labc 
an, 1n1ne Ctnll'r DrM 

11'\'tne, CA 92618 
(949) 75}-04IIS 

5. Jllfr lobe 
3080~nS!rt'l!I 
lrolnt:, G\ 92614 
(710 961-;.491 

n,,, 1m1Kf'.ll'l1 I, J,rm1,J11 tu HIil h,. 

th•· l'..1~ rii' lrdnf ,mi 111.1dr 

• •tniu 
1·.,ri,•111 

0 
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When you bring drinks to the park in gla.5s, aluminum or.P. 
containers, be sure to look for the specially-marked r . · 

bins. Separate your tras~ ~d put recyclables in their p 
place. It's easy, it's r~~sible, and it's great fo~ -~· 

.. 
;. 
' :;. ,• 
" :: ,·· 

IT'S GOOD.FOR OUR PARKS:· .... _ 

The special-lidded containers for glass and alumin··. 

products discourage littering and help keep our par· 
; 

clean and family friendly . 

Waste Management has joined forces with the Orang( 
County Conservation Corps to help collect our parksi:· 

r .. ( 
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WASTE MANAGEMENT 
OF ORANGE COUNTY·:· 
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. ,• •'; .;,.,...... ·:: .",; ..... :~": ... ···· 
here-ifi~tne~;(H.- .. · 
Cityo~rfe? 
That's right ... 

AU you need to do is bring 
your used motor oil in a clean, 
sealed container to one of the 

R 
conveniently located 
State Certified Used 
OH Collection 
Centers in Irvine. 

FOR ADDITIONAL IN,ORMI.TION ABOUT THIS PROGRAM, OR TO OBTAIN A nu IS•QUARl 
USID 011 CONTAINIJI. PUASI CALL THI IRYINI AICYClU HOTUNI AT 949/724•7660, 

I. Caytill llo"'-1111 
1350 Rq,10ld$ Affl!Ue 

Sufu: 120 
lri!M, C\ 92614 
l949) 8S2-1616 

z. f'ln:s:one St.on: 
SI AulO Caller Dl1w: 

lntne, CA 92618 
(949) 829-8710 

3, ln1At City Alr1D l'u1I 
I 4-07 culYer DrM 
I.Moe, CA 92664 
(9'19) 551-5S88 

•. Jiffy Labc 
sm ~ Ccm.cr 0me 

I.Moe, CA 92618 
(.949) 7S~5 

5. J Iffy l.abc: 
~M2111Slms 
ln1nt, CA 92614 
(714) 961.s.91 

1tu .. 1nuJ:r.1m 1., tir1,1[J,:J~1111 -i•!• 1" 
llwt:1h-11llo1rat. ,m,1uu,l.· 

111r.,1hh•ln J ,:u111 f, .. mll11 
~"' l.1.hh11111.11!,11,:1.,.1i,l'll.,~..a, 

~ \l~1Ji,:.mnt1IL.•.ird 

,•' 

iJ 
.,, ,, 11 
1,111011 

And, State Certified Used Oil 
Collection Centers will pay you 
$.04 for eac)1:.quart you recyclet .. : , 

·-1~f)1.i";;i~. ·v/,:t~~--:i\L/.: lr.J"t; .. _, .. 
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Integrated Waste 
Management Department 

Before you shop ... 
. .. 

: 

( . 

Drop! ' 

Clnd 

Swap! 
. 
... ! 

• r • .-

Household Hazardous Waste Collection Program 

0013701



• 

\ 

0F f~ (IP (800) 553-2962 

e 

0013702



• 

REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF LA HABRA 
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"Go with the Flow" 

· Currently two options are availabie for La 
Habra residents to receive water-saving toilets 

La Habra residents can pick up a standard 
12" or 10", white round ultra-flush toilet 
bowl with a $15 co-payment. Toilets can 
be picked up at the Toilet Program 
Warehouse located at CI'SI Corporation, 
2722 Walnut Ave., Tustin. Please bring 
current water bill and a photo 
identification . 

.t) La Habra residents may receive a $65 
rebate toward the purchase of a toilet of 
your choice. 

:£30th programs are provided courtesy of the 
City of La Habra Publi.c Works, Municipal 
'Vlater District of Orange County, Orange 
County Sanitation District and Metropolitan 
~ater District of Southern Californ.ia. For 
:01ore information, please call (800) 424-8538. 

Cleaner Streets in La Habra 
Street sweeping frequency increases 
tJ:rroughout the city beginning March 2000. To 
t, etter enhance and provide for a cleaner 
c()mmunity, street sweeping will be performed 

' ~eekly in your resic;lential area the day 
" . following your refuse collection. Residential 

5 treet sweeping will be cleaned by contractor 
r,Jationwide Environmental Services while the 
:Jl'.'.lajor arterial city streets will be swept three 
onies per week by city staff. (see map next 
page) 

y:REE House.hold Hazardous Waste Disposal 
wet paint, used motor oil, and most 
cleaning products are considered to be 
11.azardous waste and can't be thrown in 
tbe trash. If these products are placed in 
tbe landfill, they can contaminate our 
groundwater. For this public safety 
concern and to conserve our environment, 
drop these products off at the Household 
fJazardous Waste Center, located at 1071 
]'J. Blue Gum Street, Anaheim. It's 
absolutely free. 

..... ,.,.... ....... 
-..." ---· .. 

.. .... - ~ 
I 
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New Green.waste Co.ntainer 
The City of La Habra and Waste Management 
are pleased to announce an enhancement to 

• .he city's existing recycling program. Over 
85% of the requests received by the city for a 
second trash container since the automated 
collection/recycling system began in 1998 are 
requests for space to contain and dispose of 
yard waste. Because of this need and the 
need to divert waste away from landfills, the 
residents of La Habra will be receiving a third 
96-gallon container solely for yard waste. 
Instead of placing grass clippings, leaves and 
weeds in your gray trash container, this yard 
waste will be placed in these new green 
containers. Material in the green containers 
will be collected separately and recycled. We 
hope this new program set be begin Summer 
2000 will fulfill the need expressed by many 
residents to get rid of yard waste while 
simultaneously reduce the waste tonnage at 
the landiHls and help our environment. For 
more information about this upcoming 
program, please . call the Public Works 
Department at (562) 905-9792. 

Composting Classes 
\ _ ,earn the tips and technique on how to turn 

your yard waste into productive material for 
your garden. Fullerton Arboretum will be 
hosting composting workshops free to La 
Habra residents. Attendees will receive a 
voucher good for $25 off an aEarth Machine" 
composting bin redeemable at James 
Hardware. The workshops will be held on 
Saturday at 10 a.m., April 8 and June 17 at 
the Fullerton Arboretum, 1900 Associated 

Recycle Used Oil and Oil Filters 
(se 

··,·- - ··~ 
~ . --- --~·.._ -

Road, Fullerton. No need to pre-registe:.. Call 
(714) 278-4790 for more details. 

"Go witb the Flow" 
Currently two options are available for La 
Habra residents to receive water-saving toilets 
• La Habra residents can pick up a standard 

12" or 10", white round ultra-flush rnilet 
bowl with a $15 co-payment. Toilets can 
be picked up at the Toilet Program 
Warehouse located at CTSJ Corporation, 
2722 Walnut Ave., Tustin. Please bring 
current water bill and a photo 
identification. 

• La Habra residents may receive a $65 
rebate toward the purchase of a toilet of 
your choice. 

Both programs are provided courtesy of the 
City of La Habra Public Works, Municipal 
Water District of Orange County, Orange 
County Sanitation District and Metropolitan 
Water District of Southern Califontia. For 
more information, please call (800) 424-8538. 

Cleaner Streets in La Habra 
Street sweeping frequency increases 
throughout the city beginning March 2000. To 
better enhance and provide for a cleaner 
community, street sweeping will be performed 
weekly in your residential area the day 
following your refuse collection. Residential 
street sweeping will be cleaned by contractor 
Nationwide Environmental Services while the 
major arterial city streets will be swept three 
times per week by city staff. {see map next 
page) 

Recycle used motor oil and oil filters in La Habra by taking them to a State Certified Used Oil 
Collection Center. These businesses will accept your motor oil and filters during normal 
business hours. Call the center to confirm hours of operations and amounts accepted. The 
service is FREE. in fact, $0.16 per gallon incentive will be offered. 

e 

State Certified Used Oil Collection Centers in Ls. Habra 

Auto Zone 
1200 W. Imperial Hwy. 
(562} 694-5337 

Burch Ford 
201 N. Harbor Blvd. 
(562) 691-3225 

Fixestone 
1071 S. Bea.::h Blvd. 

; (562) 691-1731 

Kra,gen Auto Parts 
1621 W. Whittier Blvd. 
(562) 905-2538 

Pep Boys 
125 W. Imperial Hwy. 
(714) 447-0601 

"Does not accept oil filters 

Speedee Oil* 
1580 W. Imperial Hwy. 
(562) 697-3513 

USA Express* 
421 E. Imperial Hwy. 
(714) 680-4890 

This program is brought to you by the City of La Habra and 
funded by the California Integrated Waste Management Board. 
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Street Sweeping 
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l'eleplaone Book Recycling Drive ~ 

SinJlr:: t;-,rn:iy r ... ~11!,:11h & l,L:sini::ss,:-·...-, i,1-

,C.711..;;i l:tiid•.',•11• P.:,r~ .. Gr;-1111.,,.,rv. Cnvin;,. 

Du;,111:. L:c1 H.:11Jrc1. 1. ... Jv1,·.,d ... L.1 P:..1c1nc. 

rJl1'inrnv:.;1. Pico i~ivt-!r;,, \\J!)imcr: 

f\,'hill, l;,n1ilv r(':;.idec1s in u, l'Jlir,,ti:,, 

n,•'-.idc1 l l ; &· l..;u :_.; in,~:::. St:?:~ I I) V\!t.;:-, I C tJ V ir 1;1, 

M 1.11 ri t ;n111 ly ri:~;idl.'1 ll::. S., b u-:.i1;..,..;:,~<;. i,·, 
L:, H::-1bra: 

Place your outdated telephone books 
in your curbside recycling 

container for pick-up 

Place your outdated telephone books 
in your regular trash container and 

they will be sorted out and recycled later 

: 

Azusa Public Worka Yard 
809 N. Angeleno Ave. 

in Azusa 

Drop-'Off .Locations: . Guirado Pan: 

Allan Company 
1461 B Arrow Hwy. 

in Baldwin Park 

Glendora Chamber of Commerc:e 
131 E. Foothill Blvd •. at Glendora Ave. 

recycling bin behind building 
in perking lot 

at Pioneer & Orange 
in Whittier 

Parnell Park 
at Lambert & Scon 

in Whittier 

Call GTE Recycling at 1-800-610-4992 for further information 
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( ti i #I RECYCLING 

568 E. Foothill Siva .. Suite 107 • AzU11a, California 91702 • (626) 969-7816 - Fa1: (626) 969-785' 

FAX 
TO: Louie Pedroza. City of Azusa FAX: 626-334-5464 

Wendy Harris. City of Baldwin Park FAX: 626-337-1753 

Cary Kalscheuer. City of Covina FAX: 626-858-5556 

Dianne Herring, City of Glendora FAX: 626-C//'{ -,0>3 

Steve Hauerwass. City of La Puente FAX: 626-961-4626 

Diann Paul, City of West Covina FAX: 626-813-8663 

Greg Grammer. City of Bradbury FAX: 626-303-5154 

Mike Yelton. City of Duarte. FAX: 626-358-0018 

Kandee Forbes. City of Monrovia FAX: 626-359-8507 

Gina Nila. City of Whittier FAX: 562-464-3572 

Marlin Munoz. City of La Mirada FAX: 562-943-3666 

Karen Sulekian. City of La Habra FAX: 562-691-1626 

FROM: Sandy Costandi, GTE Recycling 

DATE: December 2, 1999 

PAGES: 2. including this one 

RE: 1999 Telephone Book Recycling Drive 

Attached is the ad that will be placed in the. Tribune, the Pasadena Star, and the Whittier 
Daily News advertising GTE's telephone book recycling drive. Please verify that all 
information is correct and let me know of any revisions. ............. . 

Thank You, 

,, ,,J,. 
c..>N' .. ~· 

"' ~,,.+ "'" ~ . .J 
re..,l-c." a K r-> 
l CL· l-fr.__.h ,-a. .J ~ 

-+-t. I -J.. .. ·el Jth.v,,..... L-t ........ ·· ,n . 
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City of La Habra Communiry Sen,ices 562/905-9708 

INFORI~t\TION FOR CHi\..NNEL 3 
Today's Date: December 1. 1999 

Name of Non-Profit Organizarion:_~P..::;u.:;.;bl:..:.:ic.:;__\\....;i o:...::r.:..:k:;...s -=D_;:e..<:.p=arr:..:.:m:..:.:. _e.:..:..m.:.__· ___________ _ 

Contact Person: Tina Truebe Teiephone: 562-905-979= ex"1. 63:; -------------
Message Start Date: December l 0. 1999 Message Stop Date: Januar\' 14. 2000 

Information for Message* 

Organization Name:_C_"i~tv..._. _o_f_L_a_H_a_b_ra ____________________ _ 

Event: Xmas Tree Recvclino --------~_......._ _______________ _ 
Date of Event: December 26.1999 - Januan1 15, 2000 

Time of Event: NIA --------
Location of Event: ------------
Contact Name and Number (If you want it broadcast) 

Public Works Department at 562-905-9792 

Additional Information: 

Waste Management of Orange County will collect and recycle Christmas trees 

for three weeks immediately following Christmas (December 26, 1999 - January 15, 

2000) on your regular pick-up day. Please remember not to obstruct refuse and 

recycling containers as it will lnterfere with the regular collection. 

*MATERIAL MAY BE EDITED BY THE COIVfMUNITY SERVICES DEPARTMENT 

DIRECTOR'S APPROV AL___.::_M....:...:c.=~=-=.s=--~..!l-· _:__.=.-===------

S:\forms\ch3 
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Christmas Tree Recycling Program 
The City of La Habra and Waste Management invite you to participate in the Christmas Tree 
Recycling Program. Waste Management of Orange County \vill collect and recycle Clu-isanas 
Trees for three weeks immediately following Christmas, from December 2 7. 1999 through 
January 14, 2000. Trees must be free of metal ornaments and stands. Flocked trees will be 
collected but not recycled. Place your tree at the curbside on your regular collection day. Please 
remember to keep clear the refuse and recycling collection containers as any obstructions \\•ill 
interfere with regular collection. 

For more information, please contact Waste Management of Orange County Customer Service 
Center at (562) 694-3730 or (714) 558-7761 Monday through Friday, from 7 a.rn. - 7 p.m. and 
Saturday from 8 a.m. until 12 noon. 
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J 
J Th-:! Ln l-lnbrn Citv CoL111r.i1 i, n11 rent I_., acrepti11g applications Ii ,:.,111 ,eside!lts 1•. lw 

!.

' <'.II' inl('J e:::red in apµ;:ii!lt111e11110 rlre Co111m1111i1y Uevelnpmef!t Citi7.en Par tkipalinn 
J i:·v111111ittf'e. Th'.' n.rt•1rnr~· puq,ose cf the ('(l1111nillee is lo idcnri~y ueeds. pr inr itize 

w:i i l'i! ie;, an{!, ec1.:m111e11d to the City Council pn.ipc,sed use (•f Co111111u11i1.y De1 ek•p-

1 
•1:rJJ! Hh1d: G101111 CDBG) funds as allocatr.d hy the U.S. Depa1t111e11t of Housing n11d 

!
'·. 1)1 b:111 u~,·elt•pn!eirt. Applicants must be res ide11l~ of lhe inco,porntcd. are.a of lhc 

l'it~ r:if 1.1 Hnhtn. and appohi!ment shall be nmde on. the bm,is of the interests of 
np11l ica11!1-. 1-..1 embers of the CDBG Committee serve a 1111 ee-ye11r term. 

ij Arr!k':ithus and ac!ditional i11fo1111atio!I is available in the City Clerk'~ Office, 
! lt•cared in t.lw Administrnrion Building, 20 I I:.. La Habrn Boulevard, !\fonday through 
I I hmsdn~·. 8:0tl ,1.111. 10 5:UU p.m., 562-905.971) I. Applications mt1st be- filed with the 
j (iry CIP.rJ'. 110 later rJrnn November 2?., ! 9lJ9. The City C'orrnc ii will hold i111en iew5 
~ iil11iug ll•e '11<:"11'1 ,:,,f December, 1909, find make 11ppoi11!111.~iits sl~orliy tltererillcr. 

I 
1 
I 

' 
r:~ I L.ove La Habra'~ 

Ccunnu.nlity 1:::air Seeh~ 
Vendors 

l11Le1 ested i11 selling )'our wares and cralls at the annual I Love La Mabra Commu
nit~ Fair? Please call the Community Ser\'ices Department now for an application! 

Safely Dispose Hazardous 
V\f aste Fro111 lio111es 

Did ~ 01.1 know tliat ol•.I pni111 nrns. U!>ed 11101,.,r nil. car hatrerics. r111cl pml ,;a! r· 
produ::Ls arr rnn~idercd "h;i7.,1r<lo11~ w,1ste?" 11' dumped i11 1H1r lflmlfills (11 sr.t•1111 

,.lrai11~. these P!CHlm:ts c,m co11ln111im11e 01,r gmu11dwllter and pollnlc rJ11r headw~ 
Thr. Cit,1· l'.f r. a I !abra par! icpales i11 :.i C'onnly-wide progrnm 10 address this i.,s11r 

Ho11sd1e.:ld l·lazard,ms \Vastc Coilectio11 Cent.en; are 1wailallle 10 prOI idc a snlc. ca•.:, 
rind free menus lo dispose of hazardous prnducts s10n:d i11 Y,.lltr 111.1111c. I J11w;.i1llf'd 

produ<::ls can b1:: easily disposed of al the Collection Center lw:ated al I 071 N. Bl11l' 

Gum SIi eet, J\11a/12i111 (located between lhe QI and 57 f.reewvys 011 tlie 01111~r c,f I ,;1 

l'alma and Blue Gum). The Collection Center is t•pe11 T11esrfoy through S1111day. 9:{HI 
run to! :!JO p.rn.; ckised fJII rainy days n11d major holidays. 

The Cit,• ofLn Habrn has also i111ple111e11ted a Used Oil Recycli11g Program ,111cl l1ns 
cstahlishecl t.he following four certified colleclio11 ce111crs near you. Hrin~ i11 all used 
111otor i.'il to e111y one. of these. La Habra retailers tlliri11g normal h11si11c~s hours: 

. ~) 
' 0 ~...... "C 

·) fires!One, 1071 S. Be:.ir.11 Boulevard. . , ii· 
.J Speedec Oil Change., J S~ll W: hnpe1 lfllll 1ghway ~ .. ,, ... i;,r,. 1~. .~ 
··/ Pep P.,Qys, 125 W. Imperial llrghw:iy ~~ .· . . ... '"'-.. .. 

) B11rchf-ord.201 M.llclrbor8rJ11lt'\'art.l -'~i ... . ·' ~) . r. -~~ ;J; .. ,:, •• w..,., 
~-. 'f~. --· ·- .. 

If.cc; cl in.!.! us~d •Ji I. pain ts ,111 rJ •1tlie1 h,1;,ard1J11~ Ill oducts i·, H 1·. n\ 1,, hclj • J •I t"'l'I ,,. 

n ur en•; ii·r.,11;, •"lll. P !us ii' s sn re. ens., . and fi Cf' 1 LP.I',; all r1,, 01• r p:11 t :11 1 :I n:r .\ rh• to• hi .1 . 
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Used Oil Recvding Program 

.. ! .. --. , ... 
j 

Used Oil can aiso be dropped off here in the City of La Habra. The C:ity has 
imolemented a Used Oil Recvcling oro2:ram and has established the followinE! 
fo~r certified collection cem~rs n;; y;u. Bring used motor oil to any one o-f 
these La Habra retailers during normal business hours. 

Firestone, 1071 S. Beach Blvd. - (562) 691-1731 
Speedee Oi I Change. 1580 \.V. lrnperial Highway - (562) 697-3513 
Pep Boys, 125 W. Imperial Highway- (714) 447-·0601 
Burch Ford. 201 N. Harbor Boulevard - (562) 691-3:225 

Tree Trimming 
City Tree Trimming services are contracted through West Coast Arborists. Inc. 
This past year, the contractor was able to trim over 2500 city trees. At this rate. 
the city anticipates each city tree will be trimmed on a cycle of every four years. 
The program also includes the replacement of trees. If you are imereSled in a 
parkway tree, please contact the Public Works-Parks and Landscape Division m 
(562) 905-9792 and your request will be placed on a waiting list. Once the tree is 
planted in the parkway area, we ask that the resident water the tree for at least 
two years until the tree roots are established at the site. The City already has a 
plot plan describing which tree species will be planted at your location. 

Composiing Classes 
The Friends of the Fullerton Arboretum offer Saturday Home Composting 
Workshop classes held.ar IO a.m. at the Fullerton Arboretum located at 1900 
Associated Road, Fullerton. These 90-minute composting workshops demonstrate 
how to naturally recycle yard waste and food scraps and are sponsored by several 
cities including La Habra and MG Disposal. The following is a schedule of future 
workshops: 
February 19, 2000-Home Composting II Workshop (for those who have attended 
Home Composting I, this workshop builds on previous information) 
April 8-Home Composting Workshop 
June 17 - Home Composting Workshop 
The workshops are presented by Dr. Bill Roley, Applied Ecological Systems and 
Pat McNeJly, Orange County Sanitation District. For more information, please 
contact (714) 278-3404. 

PUBLIC WORKS DEPARTMENT 
562-905-9792 

-------W-DN_T_· E-R-ll,·-20_0_0 _______ _ 

..... : :", : •• J .. • ~· •• _:~ :: .... ~ ••• y • .. • •• • • • ·---: t. . ."' ·~- :·:· ..... _.: .... ~ -~·- -... •. · ..... ·· ... -; .. : ... 
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New Number for Waste Manaeemem 
Effective Ocmber 18, 1999, the trucks servicing the City of La Habra residen~es and 
commercial businesses will be operated from Orange County faciiities. If you have service 
issues or queSiions. please call Waste Management's Customer Service at eithe:-
714-558-7761 or 562-694-3730. Customer Service hours are 7 a.m. to 7 p.m. Monday 
through Friday and· 8 a.m. - Noon on Saturday. 

Storm Water Pollutants 
Even living miles away, you may be polluting the Pacific Ocean without even knowing it. 
Unlike the sewer system which carries water to a wastewater treatment plant, the smrm 
drain sySiem empties unrreated water directly im:o channels, rivers and ultimately the ocean. 
If this water is polluted, it ultimately affects our ocean as was the case recently with the 
Orange County beach closures. Common storm drain pollutants are detergents and 
cieansers, paints, oil and other automotive fluids, S\vimming pool chemicals, yard waste, 
and outdoor trash and litter. Before you let anything go into the gutter or storm drain. 
stop and think! It's upto all of us working together and doing our part to make a difference 
by keeping gutters, storm drains and waterways free of pollutants. Yard waste and trash/ 
liner can be disposed of in your regular trash pick-up, while the other pollutants are 
considered hazardous and must be taken to a special collection center. 

Where to disJ)ose oi old paints~ batteries, detergents and chemicals. and used oil ... The 
City of La Habra panicipates in a county-wide program to address hazarrious waste disposal. 
Just pack your car with unwanted home, yard and car care products, drive up to the 
Household Hazardous Collection Center, and sic in your car and fill out a simple form 
whiie an attendant removes your unwanted products. The nearest collection center to 

L& Habra is located at I 071 N. Blue Gum Street, Anaheim (located between the 91 and 5 7 
freeways on the corner ofLa Palma and Blue Gum). the Center is open Tuesday - Saturday, 
from 9 a.m. to 1 p.rn. and closed on rainy days and major holidays. 
For more information, caJl (714) 834-6752 or access via the Internet at 
·.' •

1,-VV/.: ;::. !:...:.. :1.=-·\'/':.' ... \f\/ t,/]l. ~ 

Pick uo Free Recvcled Material 
The Household Hazardous Collection Center also recycles a large portion of the dropped 
off materiai. There's a "Stop and Swap"are:i at the Collection Center where you have the 
opportunity to obtain re::ycied products such as paint and deaning products at no cost. 
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City of La Habra Community Services 562/90S-97Qg 

• 
Today's Date: March 9, 2000 

Name of Non-Profit Organization: __ P_u_b_li_c_w_·_or_ks_D_e ...... p_a_nm __ en_t ____________ _ 

Contact Person: Tina Truebe Telephone: 562-905-979'.:'. e-xt. 63?. 

Message Start Date: Now Message Stop Date: Mav 7. 2000 
- --------- --~---------

Information for Message* 

Organization Nrune :_C_·i ..... n."-1 _o_f_L_a_H_a_b_r_a ____________________ _ 

Event: Clean-Up Dav Event 

Date of Event: Mav 6, 2000 

Time of Event: 8 a.m. - 3 p.m. 

Location of Evem: __ v_·_an_·_ou_s_dr_o..._p_-o_ff_s_it_e_s _thr_o_u.._gh_o_u_t_c_it)..,;.·_· -------------

) Comact Name and Number (If you want it broadcast) 

Public Works Denarunent at 562-905-9792 

Additional Information: 

La Habra residents will have an opportunity to get rid of W1Wanted items normally not 

picked uo on regular trash oick-uo dav at no charge. Items such as aopiiances. furniture as weH 

as loose items such as lumber and yard waste will be accepted. Loose items are not to exceed 

20 bags/bundles securely fastened no more than 8 inches in diameter and 4 feet in len!rth. Dror>

off sites are La Bonita, Montwood, Vista Grande, Oeste and El Centro Parks and Sierra Vista 

Elementary School. No Hazardous or Toxic Material accepted. Questions about hazardous and 

toxic waste, olease call (714) 834-6752. LA HABRA RESIDENTS ONL Y--~NO BUSINESS 

VVASTE ACCEPTED. PROOF OF RESIDENCY WILL BE REQUIRED. 

• *Pf.lA.TERIAL i\liAY BE EDITED BY THE COMMUJ"iiITY SERVICES DEPARTMENT 

DIRECTOR'S APPROVAL tJ\..~~ 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF LAGUNA BEACH 
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Ha.ve your car Inspected <u1cf rnaintained 
regulMly lo avoict lcal<s. Don't spill oil when 
changing it. 
Use kitty litter or other absorbent materials 
to clean spills and dispose of it properly. 
Eliminate septic tanks where possible and 
tie into the City's sewer system. 
Take unwanted household h;uardous wastes, 

such as motor oil. auto batteries. chemicals 
and paint, to County centers for safe disposal. 

• Report Illegal dumping into storm drains and 
any catch basir~s to the Police Department at 
(949) 497-0701 or call I -(800)-69-TOXIC. 

"' rurchase less toxic, biodegradable 
gardening and household prod~d:S, Use 
vinegar and baking soda as substitutes. 

·· Dispose of pet waste In the trash. Pet wastes, 
containing harmful bacteria, can be washed into 
the ocean whenever you water ~r _when It rains. 

·• Start your own compost program ·or place yard 
waste in your trash. Do not sweep debrls 
Into the streets or catch basins. Keep streets 
cleared on street sweeping days. 

" Recycle and reuse everything you can. 
• Control erosion at construction and landscape 

sites to prevent dirt and debris from entering 
storm drains. 

"' Conserve water and keep it out of the gutter. 
Take your car to a car wash that recycles its 
water. Do not overwater your lawn or 
garden. Use a broom, not water. to sweep 
driveways and sidewalks. 

• Never pour anything down a storm drain 
that you wouldn"t want to swim in. 

• • 

. Hazardous Materials Emergencies - - 9 i r 

I Spills of Contaminants/ rolice Department 
; (949) 497-0701 

I
I For Information on City streets, sewer system, 
, stom, drains: Municipal Services Department 
I (9491497-0706 

I Recycling Information 

j' j! • I 

I 

(949) 497-0323 www.lagunabeachclty.org 

- ----
'· '!IHti',• I •J 1 11.)flgC 

Household Hazardous Waste Hotline and Information 
on collectl.on ce~~~JFtlons and requirements 
(714) 834~67St~· · www.oc.ca.gov/lwmd 

For l_nfonnatlon o~ ~o4iltural chemicals, 
pesticides and possf[;lternatlves 
(714) 447-7100 

I information on beach closures,lndustrlal hazardous 

I 
waste and underground storage tanks and to report 

' · Illegal dlsposal of hazardous, medical or solld waste 
(71~) 667-3700 

Arlrlll !•Jn,1 I I 11fo rn 1atlo11 

Used oll collection centers and recycllng referral 
r -(800)-CLEAN-UP www. r 800cleanup.org 

www . .clwmb.ca.gov 

Waste Alert to report Illegal, Industrial dumping 
or for referral Information on toxic substances 
l -(800)-69-TOXIC 

---·---·----·---· 

(:Ir I ti 1h·,BJ:s to lt1~ Cit)' of l.o,i; ,,r,gr-11"-•~ Drp ,ir1111··11t nl r· ,: llr 1
•
1

•
1•·1k.,; 

iUt'! ~ull•a Q-.~·.1r I• A.Jn.uo fur u-.r. 11( th ·JJ ,HI.,., ri 

(i) Pnnred or' led paper 11/99 -~. ~·~-- ...,. _____ _ 

The: Ocean: 
Be:gJns/ at Your 

f'ront Door 

l.?1111nt(lu>111 /1/;..,,, ( u·,-/, ,Ill(/ 

I ./l'/1/1.1 ( ·.,,,,.,,,,,I'.,{.-, ,, '. 
c, )//11 I',•(',, ·l/111i, 1/1 

,Ii 1111r /, .• ,,II'· 

Things you can do to reduce 
storm water poll.n 
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rash and household toxins dumped on 

the street go straight to the beaches. 

Unlil<e household sewer drains which 

lead to a sewage treatment plant. public storm 

drains and flood channels carry water, litter and 

toxic substances directly to the ocean. 

Urban pollutants, such as oil and other 

automotive flulds, paint, yard and pet 

wastes, construction debris, pesticides, 

fertilizers and deaners can wind up in the 

street. 

A little water from rain or a garden hose can 

carry automotive and household toxic 

materials through the storm drains to the flood 

control channel and ocean. 

Polluted urban runoff contaminates the ocean 

and beaches, harms aquatic life and increases 

the risk of flooding by clogging gutters and 

catch basins. 

You can help control water contamination by 

being aware of the sources and the activities 

that contribute to storm water pollution. 

This pamphlet provides information on the 

Laguna Canyon Flood Control Channel, Aliso 

Creel< and tips on reducing pollution of storm 

water. 

~ 
. he Laguna Canyon 

' . 
Flood Control 

Channel and Aliso 

Creel< collect water from 

28, l 22 acres of watershed 

area and transport this runoff directly to the Pacific 

Ocean at Main Beach and at Aliso Beach. 

These natural waterways and the connecting storm 

drain system are designed to prevent flooding by 

G1nying excess rainwater from city streets to the ocean. 

Unfortunately, whatever enters these channels 
and storm drains ends up In the ocean. 

For this reason, storm water and urban runoff have 

become a focus of environmental and legislative 

action. Your assistance will ensure we protect our 

resources. 

We must work together to keep Laguna Beach 

clean and 

pollution free! 

.. 1 

HANDLING HOUSEHOLD 
HAZARDOUS WASTE 

Residents can dispose of household 
hazardous wastes at County Collection 
Centers located at 641 I Oak Canyon Road 

' ,. 

in Irvine or at the Prima Deshecha Landfill . • 
off Ortega Highway and La Pata in 
San Juan Capistrano. 

The centers are open from 9 a.m. to I 
p.m .. Tuesday through Saturday, and are 
closed on rainy days and major holidays .. 
There is no charge for residents to deposit 
household waste up to a maximum of 15 
gallons or 125 pounds per visit. The 
County centers do not accept hazardous 
waste from businesses, schools, 
government agencies. churches and 
non-profit organizations. 

To reach the Irvine center from Laguna, 
1 take 133 to 1-5 north, exit Sand Canyon 

and go west to Oak Canyon and turn 
right. To reach the center located in 
San Juan Capistrano, take 1-5 south, exit 
Ortega Highway (SR74) and go east 
2\/2 miles to La Pata and turn right. The 
center is two miles down La Pata next to 
the landfill. 

I 
Also, Laguna Pete's Automotive, located 

. at 890 South Coast Highway, accepts 
r used motor oil free of charge! The 
II Chevron station at South Coast Highway 

and Legion accepts used motor oil for a 
nominal charge. 
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TRANSPORTATION 
AND HANDLING 

• A maximum of 15 gallons or 125 pounds 
may be transported per vehicle, per 
trip (Department of Transportation 
regulation). 

· Materials should be in origiml con
tainers (except motor oil, fuels and 
antifreeze). 

· All containers must have lids, be 
sturdy, non-leaking, and protected 
from breakage. 

· Do not combine types of waste. 

• Do not mix oil-base paint with latex 
paint. 

· Dry out empty paint cans and discard 
i"n regular trash. 

· If you wish to have a container re
turned (i.e. oil containers and boxes/ 
crates used to transport materials), 
please notify the attendant in ad
vance. Some containers may not be 
returnable. 

VISIT THE 
STOP & SWAPI 

, A unique and FREE program 
that allows you to drop off 

household, yard, and car care 
products you no longer need 
and pick up others you can use. 

Currently available at the 
Anaheim and Irvine loca
tions only. (Tuesday through 

Saturday, 9 a.m. to 1 p.m.) 

FOR MORE INFORMATION ABOUT 
THE HOUSEHOLD HAZARDOUS 

WASTE COLLECTION PROGRAM AND 
THE STOP & SWAP CALL: 

(n4) 834-6752 

Or see our webiste: www.oc.ca.gov/iwmd 

~ Orange County Recydesl 
,/ ', 

Printed on, ,:led paper. 

• 
Integrated Waste 
Management Department 

. \" i . .' ' . . . 
-~fe• ! . 

·6e~fi~e! .~ ~e_. 
/ .,_~ I • •. 

. .... / .. -·, . : .r. \ 

, ...... ---~ 

DISPOSAL OF 
HOUSEH()L.[) 

HAZARDOUS WASTE 

Household Hazardo~. W viaste 
Collection Pro~ 
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e ( )111Jie Ill;\\' lilfer, Wet till: rublier seal with 

oil, the11 spin it on. Do not use a lilter 

wrc11d1 to tighten the new liltcr. Tighten 
it srrngly wi1h your lingers. Repla~ 1hc 

oil pan plug and make sure it's tight~~hdd 
the new oil. I )un't ovcrlill! (fv\ost cars take 

4 or F, quarts. Check the o.vncr's manual.) 

0 Start the engine. Be sure the area is well 

ventilated. The oil pressure warning light 

may be on; it should go oul al'ter a few 

seconds. I ..cl I he cngi nc run a l'c"v seconds. 

G) Turn the engine ol'f and check the oil level. 

Also check around the filler and drain plug 
for leaks. 

(j) Pour the used oil into .m empty dean, plastic 
screw-lop con1ainc1: Use a Funnel if necessary. 

WARNING!WARNING! 
DO NOT MIX ANYTHING WITH THE 
USED OILI WHEN MIXED WITH SOL· 
VENTS, WATER, GASOLINE, THINNER, 
ANTIFREEZE, ETC.,THE USED MOTOR 
OIL CANNOT BE RECYCLED. 

@ Take the oil container to a used oil 

collection ccnt·er for RE.CYCLING. 

For your convenience, the following Used 

Oil Collection Centers will accept your 

used motor oil. Call to confirm hours of 

operation and amount accepted. 

BHEA 
Firestone Tires nnd Service 
891 E.asl Imperial Highway 
(714) 529-8404 

lmpc1·ial Unocal 
525 S. Valencia 
(714) 993-7770 

Lt\GUNA BEACH 
Laguna Pete's Automotive 
890 S. Coast Highway 
(714) 494-7408 

VILLA PAnl< 
Phil's Unoc:al 
17771 Snn ti ago Blvd. 
(714) 637-0854 

YOIUlA LINDA 
Firestone Tires and Service 
18500 Yorba Linda Blvd. 
(714) 779-1966 

Jilly Lube 
16751 Yorba Linda Blvd. 
(714) 528-2800 

~ Chier Auto Parts 
18528 Yorba Linda Blvd. 
(714) 970-8933 

For ackfoional centers cal'- l -800-:Ui3-2<iN7 
,:,does not offer 4¢ per ql. ____ i incentive 
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E ;1l·l1 .. ~'l:ar '.11illio11s ol'g;'./lons ul'oil. ~rc 
cl11111ped into our cnv1ro11111cnt. I ht: 
oil tl1al pollutes our oceans, harms 

11111' wildlife ;111d ;iq11iillL' Spccics and Contami

nales rn1r gr1111ndwater comes l'ro111 seemingly 

li;1n11kss drips I liat leak 01110 the slrecl, and 

l'r11111 ilD-it-yourscll't:rs whll dump oil in va

ca nl lots. I rash cans, ol' SI nrrn drains. These 

act iuns ill'C not only lwrmf'ul to Ilic environ

ment. I hey arc al:;o illegal. 

You can help l.1y disposing ol'your used mo

lor oil properly. To niake it easier and con

venient for you tn rec.Yclc your used oil. the 

Calil'ornia I nlegratcd \Vastc Management 

Board and participating loc,11 businesses have 

joined t·ogcther to establish collection centers 

throughout the community that ... viii accept 

your used oil. 

By taking your used oil to a Stale Ccrtilicd 

Collection Center ,you not only help the en

vironmcnl. you arc al:;o rewarded 4¢ for each 

quart or uil recycled. 

K 
nowing some facts about used oil 

helps us understand why recycling 

used motor oil is imporr·ant but it is 
up to you to do your part and make sure the 

oil reaches a collection center. 

4) Oil docs not wear out. it simply gets 

dirty and can be re-relined and turned 

into a usable fuel for your vehicle or 

used as fuel for ships. 

e Over 1.3 billion gallons or used oils, lu

bricating and industrial. are generated 

each year in the U.S. 

C, Less than 6Q(Vc1 of' the oil is recycled 

0 Over 41 million gallons or oil are dis

posed ol'in an unknown manner in Cali

fornia. 

e One ga'llon of oil can ruin the t·as1~ of 

one million gallons of water. 

Cl) A lilm oF oil on the water surl'ace pre

vents replenishment of dissolved oxy

g·en, impairs the phmosynthetic process 

and blocks sunlight needed by some or

g·an1srns. 

G One in four households in C.dirornia 

h.:1ve a do-it-yourselr oil changer. 

RE-REFINED OIL 
\Vhen adding or changing your car's oil. con

sider re-relined oil. Re-relined oil is 1he oil 

that is produced from the manufacturing pro
cess in which the water, metal contaminants 

and other impurities are taken out of the used 

oil. It is as good or better than virgin oil pro

duced l'rom a barrel or crude oil and helps 

conserve energy and natural resources. 

When you consider 1ha1 it tah 42 gallons oF 

high quality crude oil to produce the same 

2.5 quarts ol'base stock for lubricants tlwt is 

produced from I gallon of recycled used oil. 

i1 makes sense to use re-relined oil. 

OIL FILTERS 
Oil lilters can also be recycled to conserve 

our resources. Oil lilters, which are made of 

80% steel can be recycled to make rebar, util

ity covers and other products. The amount 

ol' oil contained in a used oil lilter can be as 

much as I quart and can be recycled wi1h 

ordin.:~ry used motor oil. Be sure to tal<e used 

oil liltcrs to a recycling facility so that they 

do not pollute our environment.. 

0 

• 
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MAY 2000 ·\ pub/irarion of rhl.' Ci1y of Laf!Una H~arh in rvoperarion M·irh lfim,• .\lanu_::enwr11 nf Oran;,. Cn11n1., 
tti1h fundin; pro,ided b.1· 1hr California lnll.'J:rarrd tra;re .llunu,::r11wnr ll11arrl 

Introducing FREE Piek-up 
of Hou.sehold Hazardous 

\\7aste at Your Home! 
Getting rid of your unwanted molor oil, oil filters, paint, 
baLLeries and other pesticides and chemicals is as easy as 
pick in~ up the phone. from May 15th through June 2nd 
(excluding weekends) you can have your household haz
ardous waste picked up right al ~·our doorstep. Just call 
1-800-HHW-PKUP (l-800-449-7587) and ask for the next 
available pick-up date in Laguna Beach. 

The City·s ronlractor. Curbside Inc., will send vou a kit and 
1structions prior 1.0 ~·our collection date. Eligible materials 

will be pickrd up between 8 a.m. and 5 p.m. Residents do 
not hm·e to hr home when materials are collected. Also, 
srnior and disabled residents can request in-home assistance 
in ~athrrin~ and parking their materials. 

Explosiw·~- arnmuniLion. solid waste for landfill or recycling, 
tires. and biolo~eal and radioactive wastes cannot be accepted. 
C:11rb!"idr lnr. rrr:·cle5 morr Lhan 90 percent of aU materials it 
rnllerts. Call by May 26th to schedule your free appointment. 

Be a Good Neighbor! 
Pla~e \ 7our Carts 

Out oi Public \ 7ie,,r 
l'l1·a,.:1' lw kind to rnur nei!!hbors - and your 
1l!'i~ld1orhnod. \fake sur~'°ihat your tr~sh 
mllrction rart:: arr put away following pick-up. 
lfr::idcntial collrction is from 7:00 a.m. to 6:00 p.m. 
You may 5rt your carts out as earl:· as the evening prior to your 
,-chedulcd collection. Residents should remove empty carts on 

· :-:1m1· da\· trash is coll('('ted to an area not visible from the street 
I of La~una Beach thanks you for your cooperation. 

Bec~·cle .. 
1'1otor Oil 

Here 
Located at 890 South Coast Highwa:' at 
TI1alia Street, Laguna Pete's Automotive R E c y c L E 
,1ill accept ~·our used motor oil free of U S E D O I L 

charcre. La2una Pete's is certified bv the State of California e L' • 

and is a good neighbor providing this important service. 
For details, call 494-7408. For the locations of additional 
certified collection centers and other rec~·cling information, 
call 1~00-CLEANUP or visit www.l800cleanup on the web. 

Commercial Rec,.,cling ... 
It~s Good Business! 

About 30 percent of Laguna Beach's solid wastes 
come from the commerciaJ sector. yel less than four . •. 

percent of it is collected as recycling. To help boost 
this number, the ~rruna Bearh Commercial Re
cycling Program allows "commingled" coUection, 
that is, all acceptable materials can be placed in 
the same container. This means businesses do not 
need to invest time or space separating recyclables 
to help cut down on the amount of waste we send 
to our overburdened landfills. 

Recycling services are offered to any Laguna Beach 
business with a commercial trash account. Recy
cling containers can be emptied up to 3 times each 
week and it's free! To begin commercial recycling, 
call Waste Management of Orange County at 
(949) 642-1191. Your customers will appreciate 
it Recycling sends a positive message that your com
pany cares about the future and the environment. 

Stop, Dr~p & S,,rap at Count,· Collection Centers! 
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·~ Pop~orn, Peanuts ... 
. · Cra~kerja~ks 

' a'"'. Cf. Th_~ dictionar~· defines ~rackerjack as 
. ~ [1g} someone or ~

1

ometh1ng of m~rke~ 
· , ~ Cl. excellence.· Be a ··crackerpck·· 

. =' ~ ~J"');, ~·ourself and take proper care of 
~ ~·our popcorn and peanuts - packing 

materials. that is. Loosr-fill, polystyrene packaging chips. 
often referred to as ··peanuts'· or ··popcorn" because of their 
~hape. are comm~nl~- used_ in mailing and shipping fragile 
ttems. Due to their small size and near weiohtlessness. such 
materials are difficult. to recycle and can cau:e litter problems 
when placed loosely in dumpsters and trash carts. 

lf you need packing material, look for opportunities to take 1:1& 
want~ materials from local busines:~. U you have extra packing 
n~atenal. consider donating your peanuts so others can reuse them. 
Canyon Box & Packaging (494-3523) and Mail Boxes Etc. 
(-t.9-t.-~-120) will gladly ac~ept and reuse your clean packing 
materials. If ~·ou must dispose of small packing materials, 
please plaee them in secured boxes or baos so thev do not flv 
about 1d1en dumped into trash eollectio~ truck;. " 

· 1\lanaging Your 
\\'aste Siream Keeps 
Ou.r \\7aiers Clean 

Cit~ drpartmc·nt!' arr workin!r hard to 
i111prm" 011r 01·1'an \l'aH·r rpialitY bv reconstructino old sewer 
1.i,w, .. b~ lu1ildi11)! additional ra·cil!ties to rapture°runoff be
lnrr· 11_ n·arhr~ lif'<11·hr.:: and thC' ocean, and by addressing 
p11ll11t11111 problrm;; al it~ rnrious sources . .'\lanv times. sewer 
li1w l_,n·ak . .,. and !'pill~ are caused b~· grease bui°Idup and tree 
'.·11111 111\ a:'run. ) 011 ean hcl p prevent s~·stem failures by keep-
111_!.'. ;!l'L'a~,· prod11r1.,. out of the sink and bv alertino the Citv 
,dl!'11 ~011 dl'an or rod ~·our laterals. Be a·ware of ~ources ,;f 
1·11111ami11a1ion and ehoosr to do somethin!! about it. To make 
a rr·pnrt. l'all \I II niripal Sen·ires at 497-0706. 

got vision? 
·_n,in~ al,11111 what ~·au reall~· lo,·e about Laguna Beach. \ow 
1111a~111r 1dia1 ,,uuld make Laguna Beach even better. Vision 
l.a~1111a i- ii rnmm II n ity based project designed to capture 
~··n·an~~ ahout the future of Laguna Beach and to culti
,a 11 ac11on plan to make these dreams come true. Kick
off P1rn1~ l1t•;i11 May 12th and 13th. To learn more about 
p1il,li1· 1'11\irnnmrntal pro 0 rams in La£"una Beach. visit the 
\l1111icipal :-,;t•n·irri= Depa~Lment booth at the Vision Fair 
•ill -"'at11nla~. May 13th. at La~una Beach Hioh School from 
8::W a.111. 1,, -1:]0 p.m. For more informatioen about Yision 

,. '"- ,.._,..,I"'! 

a EasT ll'aTS To Cut • • 
Your Trash In Half 

For over a decade, you have been doing a great job 
recycling bottles, c.ans and newspapers. In the first 
year of the expanded. recycling program, you've been 
equally enthusiastic about recycling green waste. 
Is there anything more you can do? Absolutely! 

I Rec,·cle Be,rerage Containers 
at Home ·and On the Go 

The increasing populari~· of 20-oz. plastic bott.les is contribut
ing to a noticeable drop in the plastic berera!!r container recr- · 
cling rate. These containers arc recvclablc, s~ whether ,·011 a~e 
on th: road for business, vacati~n. or a weekend ~11tinf!. 
deposit your empty beverage containers in a re<'~·ding hin. Look 
for new recycling containers at ~lain Beach this summer! 

2 Grasst,·cle and Compost in 
Your Back,·ard · .. 

Mow without a bag and leave your grass clippings on the 
lawn to provide mulch and nutrients, save water, and save 
time. Composting yard waste and some food scraps makr 
outstanding free topsoil. Check out the State's website 
www.ciWIIll?.ca.gov for great tips. 

3 Xeriscape 
In arid climat:s such as ours. xeriscapin~, landscapi11f! with 
plants that don't need much water, mav help redure vour eosts. 
In addition. drought-tolerant plants te.nd to be slow;r urowin!! 
and require less maintenance. i\lowinl7. walerin .... anlfer1ili~-e· t-· 
ing chores take less cime and moncv. and vard waste and water 
runoff arr, minimized. \\'ith xeriscaping: )'OU save water, \'OU 

save landfill spare, and you save the ocean from contamination 
- now that's integrated mana~cment! 

4 Reduee Household \l7asie 
Find a home for unneeded items. Give them to charitv or 
have a yard sale. Buy in bulk and, like vour mom said:· eat 
your leftovers. Use doth bags at the gro~ery store instead of 
paper or plastic. At home, use reusable containers to store 
leftovers and other items. Avoid over packaged products. 

. 5 Buy Reeyeled 
Earth's resources are too precious to waste. for r~evclin!! to 

· succeed. we all need to chec~ the labels and to buy jm1d~1rts 
~ade \\1th recycl~ content. Ever~thing from clothes Lo ea rpet
rn~. cans to comic books are mad<' from rerycled materials. 
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'fake your Usc1 I Oil lo I he following Usc.,cl Oil Collection Center. 
C.JI to conlinn hours of"operation and amount accepted. 

lAGUHA B[A[H 
Laguna Pete's Automotive, 890 S. Coast Highway• (714) 494-7408 

Call (800) 553-2962 for i.t.ddition.J centers in the county. 

-
•

!u,edOJI 
Colledlon 

~ Center 

Sponsored by the City oF Laguna Beach. 
Funded by a grant· from the California Integrated \Vaslc M.:magcment· Board. 

- u Prinred on recycled paper. 

l 

l 

' / 

USED OIL 

A HANDBOOK FOR· 
DO-IT-YOURSELFERS! 

• 
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: : · · UJHY SHOULD lllf HfCYCLf USfO HOTOH OIL1 · 
Each .Ye~,r millions of gallons of'used oil are dumped down storm drains, 

buried in backyards or emptied in trash dumpsters. 

I 10\V YOU CAN HELP 
lf'you change your car's oil be sure to recycle it and take it to one of the 

many certilied collection centers locat·ed in the county. By doing so you 

not only protect the environment but you will also receive 4¢ per quart. 

The following ten tips will help to eliminate hazardous used oil waste 

and protect our environment. 

10 TIPS fOR THf DO-IT ·YOURSflf Oil CHRHGfH · . 
Bl~FORE YOU STAR'I; PROTEC!' YOURSELF BY WEARING 

APPROPRIATE GLOVES AND SAFETY GLASSES. 

0 If possible, chai1g·e the oil after the car has wanned up. The old oil 
will drain out more quickly. 

t} Make sure the engine is off Block 
the wheels and apply the p.:u·king 
brake before getting under the au: 
(Be careful the engine is not: hot). 

0 Use a dean container or pan and remove 
the drain plug on the bottom of the oil pan 
aJlowingt.heoil to drain into your drain pan. 

0 Use a Vilt.er wrench to loosen the old filter~ then spin il off Invert 
the oil filter and drain all the used oil into the pan. lfyou're 
changing your oil filter; be sure it is completely drained, seaJ it in 
a leak-proof plast·ic zip-lock bag, and bring it to a collection center 
with your used oil. Not all centers accept oil filters. a1eclc first. 
Call 1-,-553-2962. 

0 Wet the rubber seal on the new filter 
with oil, then spin it on. Ilo not use a 
6lter wrench to tighten the new filter. 
11ghten itsnuglywithyourfingers. Re
place the oil pan plug and make sure 
it's tight. 

0 Add the new oil. Don't overfill! (Most cars take 4 
or 5 quarts. Check the owner's manuaL) 

0 Start the engine. Be sure the area is well ventilated. The oil pres
sure warning light: may be on; it should go out in a few seconds. 
Let the engine run a few seconds. 

8 Tum the engine off and check the oil level. Also check around t:he 
filter and drain plug for leaks. 

0 Pourtheusedoilfrom the pan intoanemptyclean,plast:icscrew
top containe1: Use a Funnel if necessary. 

@ Tal{ed1eoilcontainertoausedoilcollectioncenterforRECYCLINC. 

WRRHIHGI WRHHIHGI WARHIHGI 

DO NOT MIX ANYTHING WITH THE USED OIL! 
WHEN MIXED WITH SOLVENTS, WATER, 

GASOLINE, THINNI:~RS, ETC., 'TI-IE USED MOTOR 
OIL CANNOT BE RECYCLED! 

.~ 

• 
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UJHY SHOUlO I Hf CYCH USf D HO TOH Oil? 

• Certified collection centers will pay you 4¢ a quart to recycle oiL 

• UseJ motor oil is a hazardous waste. It must be recycled properly. 

• CJifomia state law prohibits the disposal of oil by dumping it in 
sewers or storm drains, putting it: in the garbage, or pouring it on 
the ground. 

• One quart can pollute 250,000 gaJlons of drinking water! 

• Both conventional motor oil and synthetic motor oil can be 
recycled. 

HRIHTf HRHC[ H[COHO 
HAKf: YlRR: 

HODH: Ll[[HSE 1 : 

DAH PURCHASfD: 

fHGIHf TYPf: 

SPARK PlUG GAP: AIR FllHR: 

OIL flLHR: 

OIL IUf IGHT: 

Oil CAPACITY: 

fROHT TIHE PRESSURE: 

RfRR Tl PRf SSURf: 

) 

J 

/ ' 
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Place 
Stamp 
Here 

California Integrated \Vaste Management Board 
#23 - \Vaste Reduction Awards Program 
8800 Cal Center Drive 
Sacramento. CA 95826 

WR,lP 
· ··· ·· · ~- WRAP recognizes businesses that are reducing waste. 

}~.. . .. , ~ ~ 

~~.- ... 

... _···~;:,,//~[ "_·-~ .. :·. 
.. ~·. _·:.~~: \~.. . ~· ·: .. -It ,;iiiii 
,m ~",t~r{~ (~ . . . : 

- .- . 

• - •• - .... t ..... 

. . •v .,. -·" . • ., ,,.., ~ .•. , 

··:-- .. , .................. -- .-·~ 

rr. · r ·a· .. ·. .·. -· · LL . .. ••... . :. 
Mb tilli ...... ·· · ·~ • .x,. --· .. , .. ,J ... . Lt.I 
~::.~ .:-·• 11p·,.1 _ ~ L.-:J 

Does your business ... 
... reduce. reuse. recycle waste? 

... buy recycled products? 
... educate employees about 

waste reduction? 

YOU DESERVE TO BE RECOGNIZED! 
You may be eligible for a WRAP award . 

Learn more, Look inside! 

9Z.8s;6 V:> 'OllldWE!JJBS 

;;}A!JO ldlU;;}:) {E!.J 0088 
dVllA-\ -£Z.# 

8WJ\'\L) 
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YES! I would like to apply for WRJlP 
Please send me an application. f%:it.i$.fi,.Y.11$li,, 

business name 

contact name 

address 

city state zip code ,,...,.+Wr-• 

phone fax email 1-~ ... · ~-~~ ,u 
0 I am not eligib~e but will forward the application ~ n 

to another business. •. r ,., .. s;;;--- •. 
---------------~------ ma~• a cut nere 

What is WRAP? 
WRAP, the Waste Reduction Awards Program, is sponsored by the California 
Integrated Waste Management Board. CIWMB annually recognizes California 
businesses that make outstanding efforts to reduce waste and send less garbage to 
landfills. 

Who can apply? . 
California businesses and nonprofit organizations that have taken effective measures to 
reduce the amount of nonhazardous waste they send to landfills can apply for a 
WRAP award. We encourage multi-year winners! Government agencies and public 
schools are not eligible. 

How do you qualify for a WRAP award? 
WRAP awards are given to businesses that reduce, reuse, recycle waste, purchase 
recycled products, and educate employees on waste reduction opportunities. Each 
business is evaluated on its efforts to reduce its OWN nonhazardous waste. For 
example, a recycling business is eligible based on activities that reduce its OWN 
waste, rather than recycling the waste of others. 

How do you apply? 
To request an application, simply do one of the following: 

;;:::.:1 Complete, stamp, and return the attached postcard. 
if Leave a phone message at (916) 255-2497. 
if Send a fax to CIWMB - (916) 255-4580. 
Ja Send e-mail to lhenness@ciwmb.ca.gov. 

You may also obtain a copy of the application through the Internet at: 
http://www.ciwmb.ca.gov/wrap. Once you receive the application, fill it out according 
to the directions and return it to CIWMB. 

When is the deadline? 
Your completed application must be received or postmarked by June 30. 

What is the WRAP award? 
Winners will receive an award from the State of California along with a WRAP WINNER 
logo. Previous WRAP winners have used the logo on thelr Web sites. in advertising. 
and on products such as telephone directories, beverage containers, and packaging . 

CIWMB aoes no1 diselimina!e on the basis ol disabt.ity in access to its progn,ms. CIWMB pub/1e8IJOns 81& ava:1able In accessible fonns!s 
upon n,quest by cat::t,g the AJblic Aff:,,,s Offlt;,e a1 (916) 255-2296. Persons .. ,:n neanr,g ,mp;mnerus c:an 1'8111:h CIWMB rnrough tne 

Calilomia Relay SeMoe. /-800,.735-2929. 

A successful business is measured by the bottom line. 

Remember, REDUCING WASTE INCREASES PROFIT! 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF LAGUNA HILLS 
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Rci.:ycling is the only 
cnvironrncnl.1lly safe and legal 
nH:tliotl to ti is pose of used oi I. 
When used oil is dumped on 
the ground or sent lo landfills, 
it works ils way into streams, 
rivers and lakes. When 
dumped into storm drains, used 

oil flows Lo lhc 
ocean where iL 
poisons marine 
life. Poured down 
sewers, used oil 
can damage sewage 
t rcatmcnl p lanl s 
and cause costly 
delays. 

IT'S lllfGAI. TO DUMP 
USED OIL IN THE COY 
OF LAGUNA HILLS 

F: .. 
, ' 
~ .. ; 

; When you cha~g_c your motor oi.l, 
drain the used 01l 1nlo a clean plast.1c 
drain pan or container with a tight 
lid. 

; Do not mix oil with other substances. 

; Use a reusable container which holds 
five (5) gallons or less. 

; Take rour used oil to a Certi fie~ Used 
Oil Collection Center and give _the 
container to an attendant during 
husiness hours. 

MAXIMUM 

~ ~At 
Used motor oil is I 00% recyclable and 

reusable. There is no practical limit to 
the ·number of limes that used oil can be 
reused. The oil does not wear out; it just 
becomes dirty. 

Once the oil is changed and is 
collected for recycling, Lhe oil can be used 
in one of two ways. It can either be re
refined into neutral oil, a base with which 
to make other automotive lubricants, or 
it can be consumed as bunker fuel by 
ships. 

• 
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The City or Laguna Hills has established 
State Certified Used Oil Collection Centers 
in the City. These public 111inded businesses 
will m:ccpt used oil from the public during 
normal business hours. The service is free. 
In foci, a $0.16 per gallon incentive will be 
ortcrccl. You can cal I the State Used Oil 
llotlinc al 1-800 CLEAN UP to locate the 
Certified Used Oil Collection Center near
est you. 

To rocere a convenient 
Cerutied Used Oil Collecuon Center 

1-800-CLEAN UP 
This prngnun is brought tn you hy the City 
ofL:1gunu I !ills anLI nmd.: pnssihfc through 

, . funding from the Culifornia lntcgrutcil 
Wa,tc Ma11ugc111c1u Huard. 

HllC\'C'U 
IJSEII 011. 

Laguna Hills 
Certified Used Oil 
Collection Centers 

Alicia Mobil Services 
25491 Alicia Parkway 

Laguna Hills, CA 92653 
(714)472-9692 

David J. Phillip's Buick 
24888 Alicia Parkway 

Laguna Hills, CA 92653 
(714)837-2400 

EZ Lube, Inc 
24281 Moulton Parkway 
Laguna Hills, CA 92653 

(714)830-9840 

Kragen Auto Paris #715 
26562 Moulton Ave. Ste. C 

Laguna Hills, CA 92653 
(714 )831-0434 

La Paz & 1-5 Chevron 
25172 Cabot Rd. 

Laguna Mills, CA 92653 
(714)830-5814 

Tire Station 
24196 Laguna Hills Mall 
Laguna Mills, CA 92653 

(714)581-4700 

CALL CENTERS TO CONFIRM HOURS OF 
OPERATION ANO AMOUNTS ACCEPTED. 
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Do You Know Where 
The Water In Your 
Storm Drai" -
Goes? . ~:·,;-

., , . 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF LAGUNA NIGUEL 
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0RAIIGE Cornnv STORM WATER 

PnOGRAM PARTICIPANTS: 

SOUTH Coumv: 

Irvine P11hhr. Works 949-724-6315 
I aq1111a Bear.I, 

M11111r.1pal Services 949.497 ·071 1 
I ag11na Hills Engineenng 949. 707 -2600 
I ag11na Miquel 

P11hlic Works 949-362-4337 
l.ake Foresl 

P11tlhc Works 949·461-3480 
M1ss,on V1e10 

Public Works 949-470-3095 
San Clemen1e 

Enr1inee11ng . 949-361 ·6100 
San Juan Capistrano 

Engineering 949-493-1171 
O.C. Slorm Waler 

Program 714-567-6363 
0 C. Urban Runoll 

Pian Review 714-834-3526 
24 Hour Water Pollul1on Problem 
Reporting Holline . 714-567-6363 

OTHER IMPORTANT PttONE NUMBERS: 

O.C. Household Hazardous 
Waste lnlorrnalion . . . 714-834-6752 
or '': :, , .1 .I•}·' !l:'/~I 

Chemical amt Hazardous Material 
Spill Emergencies . . . . . . . . 911 

lnlormation on loca11ons 
Iha! accepl 11sed molor oil, 
Catilornia Integrated Waste 
Managemenl Board . . (800) 553-2962 
Or vw·,, IW1 ·hJ .' ,, . 111', 

Information on agricullure 
r.hemicals. pes1icides and possible 
alternatives. 0. C. Agriculture 
Commissioner . . ..... 714-447-7100 

lnlormalion for industries regarding 
Hazardous Wasle and Underground 
Slorage Tank Requirements: O.C. 
Heaflhcare Agency /Environmental Health 
Oivis1on/Ha.7 ~us Malerials 
Mana9eme, lion 714-667-3700 

•· ,,._ ..... 

NO DUMPING,! DRAINS TO OCEAN 

PLEASE 
HELP KEEP OUR 

GUTTERS AND 

STORM DRAINS 

CLEAN. 

THEY EMPTY OUT 

TO STREAMS 

THAT FLOW TO 

THE OCEAN. 

BY PUTTING ANIMAL WASTE, TRASH, 
AND GARBAGE IN THE PROPER CONTAINER, 

YOU HELP PROTECT THE ENVIRONMENT 
AND YOU SAVE THE 

CITY TAXPAYERS MONEY TOO! 

CITY OF LAGUNA NIGUEL 
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WATER YOUR LAWN 
• 

iNOT THE STREET ' ' • • 

.VES WATER• SAVES TIME• SAVES ENERGY• SAVES MONEY 

- .. - -·--=-~~=-
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CITY of LAGUNA NIGUEL 

Public Works/Engineering 
27791 La Paz Road • Laguna Nigud, C.lifornia 92677 
Phone/949•362•4300 Fax/949• 362•4385 

February 24. 1997 

Contractors Working in the City of Laguna Niguel 

Subject: Compliance Requirements for the Clean Water Act 

CITY COUNCIL 

Joe Brown 

Ca1hryn DcYoung 

Mark J.Goodman 

Linda Lindholm 

Mimi Wal1crs: 

The Clean Water Act, which the Regional Water Quality Board enforces through the County and 
the city members, prohibits certain discharges to the storm water drainage system. Any discharge, 
which is not composed entirely of storm water or which c1:1ntains any pollutant, shall not be 
discharged to: the storm water drainage system; any upstream flow which is tributary to the storm 
water drainage system; river; stream; creek; wash; dry arroyo; wetlands; marsh; coastal 
slough/bay/harbor; or Pacific Ocean. 

Only clean potable water can be dumped onto the street or into the gutter. 

Any work that creates a slurry of asphalt or cement, such as saw cutting, must be picked up by 
vacuum and disposed of other than in the street or gutter. 

Please inform your sub-contractors that it is an illegal discharge that can result in, large fines (and 
even prison) if they choose to ignore the law. 

Thank you for your cooperation. 

Sincerely, 

~~-9' 
Ken Montgomery 
Director of Public.Works/City Engineer 

KM:rm 

0;\PUBWRKS\WP'70DATA\LETTERS\CLEAN WATER ACT JI 
RM 
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Do You Know Where 
The Water In, Your 
Storm Drai~ 
Goes? 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF LAKE FOREST 
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lTI' OF LAKE FOREST 

• 

February 11,2000 
Mayor 

Richard T. Dixon 

Mayor Pro Tem 
Helen Wilson 

RE: Neighborhood Pride Clean Up Day 
Saturday, March 11, 2000 

Council Membe.rs 
Peter Herzog 

Kathryn MC:Cullough 
Marcia Rudolph 

City Manager 
Robert c. Dunek 

Dear Lake Forest Resident: 

The City of Lake Forest is coordinating efforts in your neighborhood for 
Neighborhood Pride Clean-up Day on Saturday, March 11, 2000, from 
8:30 a.m. to 2:00 p.m. All residents are encouraged to join in and help one 
another with clearing out garages and moving or discarding old items. 

Large items such as old furniture, mattresses, and appliances will be picked 
up if placed on your front curb by 8:00 a.m. on Saturday, March 11th. 

Hazardous waste, such as used oil and paint, cannot be left at the curb for 
pick up. The City's Household Hazardous Waste Collection event will be 
held in the rear parking lot of El Toro High School on Saturday, May 6, 
2000 from ,9:00 a.m. to 1 :00 p.m. While this service is provided free of 
charge, space is limited. Please call (949) 642-1191 to make an 
appointment. 

Please note that each household is allocated two bulky item pick-ups per 
calendar year and a pick-up on Saturday, March 11, 2000, will count as one 
of the two allowable pick-ups for the year. 

The City looks forward to a successful Neighborhood Pride Clean Up Day 
and we appreciate your cooperation and assistance. 

Sincerely, 
CITY OF LAKE FOREST 

J',(H ht J,__.J,j{trj~ 
~at6~ca~~~ 
Community Preservation Technician 

City Clerk 
J erl L. stately 

www.cicy-lakeforest.com 23161 Lake Center Drive 
Suite JOO 

Lake Forest. CA 92630 
(949' 4 61-3400 

@PrmliC'd on Rcc-ydrd Pa:pe-r. 
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El 1 de febrero 2000 

RE: Dia de Orgullo del Vecindario y Dia de Limpeza 
Sabado, el 11 de marzo 2000 

Estimado Residente de Lake Forest: 

ATTA-Cf-I lia..JT ''A" 
r~:loF~ 

La Ciudad de Lake Forest esta hacienda esfuerzos en su vecindario para el Dia de 
Orgullo del Vecindario y Dia de Limpeza. el sabado, 11 de marzo 2000, de 8: 30 de la 
manana a 2: 00 de la tarde. Se pide a todo las residentes a unirse y ayudar el uno al 
otro en limpiar sus garajes mover y o votar articulos viejos. · 

Articulos grandes tal coma mueble viejo, colchones, y aparatos electronicos se 
recojeran si lo ponen enfrente de su casa antes de las 8: 00 de la manana el sabado, 
marzo 11. 

Las cosas peligrosas, tal come aceite usado y pintura, nose recojeran este dia. El 
evento para recolectar estos materiales se sostendra en el parque de estacionamiento 
trasero de la escuela secundaria El Toro el sabado, 6 de mayo 2000 de 9: 00 de la 
manana a 1: 00 de la tarde. Este servicio es gratis, y hay espacio limitado. Favor de 
llamar (949) 642-1191 para hacer su citar. 

Favor de notar que cada casa pueda pedir que recogan articulo voluminoso dos veces 
al ano. Articulos ,que se recojen el sabado, 11 de marzo 2000, contara come uno de 
estas veces. 

La Ciudad espera un gran exito en el Dia de Orgullo del Vecindario y Dia de Limpieza y 
apreciamos su cooperaci6n y ayuda. 

Sinceramente, 
CIUDAD DE LAKE FOREST 

Kathy Lancaster 
Community Development Technician 
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City of Lake Forest 

NEIGHBORHOOD PRIDE 
CLEAN-UP DAY! 

AITA-CH/tl3.i T ·~ j 

Pt1G~3 or~ 

The City of Lake Forest is sponsoring a Neighborhood Pride Clean-Up Day 
in your neighborhood on Saturday, March 11, 2000. ·we encourage you to 
participate and support this effort by placing your unused bulky household 
items, such as refrigerators, water heaters, washer/dryer machines, and 
furniture, at your curb for pick up service prior to 8:00 a.m. on Saturday, 
March 11 1

h. By taking advantage of this opportunity to dispose of your 
unused bulky items, you will be helping to improve the quality and 
appearance of your neighborhood. 

Note: Paint, motor oil, chemicals or other hazardous household wastes 
mav not be discarded at the curb. These items can be disposed of on 
IVIay 6, 2000 at El Toro High School. Please see the enclosed flier for 
additional information. 

Again, ,;ve encourage you to support this effort by doing some Spring
cleaning and remove all unused bulky items from your property. 

If you have any questions concerning ~eighborhood Pride Clean-Up Day, 
please contact Kathy Lancaster at 461-3474 . 

F:\CODE-ENF\2000 files\forms\cleanday.DOCdoc 
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NEIGHBORHOOD PRIDE 
CLEAN-UP DAY 
The residential neighborhoods bounded by Rockfield, Ridge Route, 

•
[uirlands and El Toro Road as well as the residential neighborhoods 
ortheast of the railroad tracks bounded by Farthing, Ridge Route 

and Jeronimo will be the site of spring-cleaning activity on Saturday, 

AT-rAC.HJ.lei' r h Ab 
CLEAN SWEEP R46E 4 oF~ 

The public residential and arterial streets in the City 
of Lake Forest, and the communities of Foothill 
Ranch and Portola Hills, are sv,:ept weekly by 
Sunset Property Services of Irvine, California. 
Sweeping day in your neighborhood occurs on the 

March 11, 2000. Residents will join forces to clear out homes and 
garages of large unused furniture and appliances for bulky-item ~""""• 

day after trash collection. If your trash is collected 
on Friday, sweeping vvill be done on Monday. As 

you knm"', when your trash collection day oc
curs on a holiday, collection is postponed by 
one day, v,rith Friday collection sometimes 
moving to Saturday. Street sweeping day still 
remains the day after trash collection, which 
may mean that sweeping occasionally is 
done on Saturday. If your trash collection 
day is moved to Saturday due to a holiday, 
sweeping ·will be done on the following 
Monday. 

curbside pick-up. 

Well-maintained neighborhoods are vital to a community's 
health, attractiveness and desirability as a place to live. Neigh
borhood Pride Clean-Up Day is intended to promote a sense 
of pride in our community and to encourage visual improve
ments. The older residential neighborhoods of Lake Forest 
have been targeted for this on-going program and annual 
clean-up days wiB be held in designated neighborhoods to 
help improve the appearance of our community. 

For more information about this event, call the Community Pres
ervation Technician at 461-3474. This event is coordinated and 
sponsored by the City and funded through Community Develop
ment Block Grants. 

VOLUNTEERS 
Here is your chance to work for your community. There is currently 
one vacancy on the Parks and Recreation Commission. As a Parks 
and Recreation Commissioner, the volunteer will ad vise the City on 
matters pertaining to the acquisition, development, and mainte-
. ·,nee of public parks and recreational facilities. The Commission 

-,so advises the City Council on matters relating to recreational 
programs and provides advice to the Community Services Depart
ment. 

Please call 461-3400 for an application or download the form from 
www.city-lakeforest.com. 

~ a: ' 
. ~. ?!is. 

~Ajj, 
ORANGE COUNTY PUBLIC LIBRARY 

The Orange County Public Library h·as installed seventeen new 
compu.ters and seven new printers in the EI Toro Library at 24672 
Raymond Way. The new computers will provide full access to the 
internet for library users, increasing access from the one internet 
terminal previously available. They will also provide access to 
Orange County Library databases, which include the catalog of the 
2.5 million books and other items owned by the library, indexed full 
text articles from over 800 magazines and periodicals, and the text of 
selected encyclopedias, reference books, and other sources, and 
interactive patron services. 

•
ildren's access to the internet will be limited to "filtered" termi
s which eliminate sites and materials which could be deemed 

inappropriate for minors; written permission must be provided by a 
parent or guardian for a child to access the unfiltered internet. The 
Library provides pathfinders to specially selected sites for children 
and also information for parents in guiding their children's web 
surfing. 

The residential streets are swept between the 
hours of 7:00 a.m. and 5:00 p.m. The arterial routes 
through the City, such as Lake Forest Drive, El Toro 
Road and Trabuco Road, are swept between 10:00 
p.m. and 7:00 a.m. Under normal circumstances, 
no residential sweeping is done on weekends, be
fore 7:00 a.m. or after 10:00 p.m. Additional street 
sweeping may occur, occasionally, because of a 
special event, severe windstorm, or other unplanned 
occurrence. 

Please help the street sweeping program by parking 
your vehicles off the street (in your garage or your 
driveway) on the designated sweeping day. Keep
ing debris out of the gutters helps the storm drains 
to accommodate rainfall and water from irrigation 
runoff. Your neighborhood's appearance will re
flect your cooperation with this request! If you have 
questions or concerns, please feel free to contact 
Sunset Property Services direct! y at 551-5151, or the 
Public Works Department Street Sweeping Hotline 
at 461-3497. 

FAIR HOUSING @ 
OPPORTUNITY = 
IS THE LAW . _ - . _ 
The City of Lake Forest is committed to fur
thering fair housing practices in the community. 
If you or someone you know has a fair hous
ing question or issue that needs to bead dressed, 
please call the Community Development Block 
Grant Manager at 461-3471. The City coop
erates \,vith the Fair Housing Council of Orange 
County to eliminate discriminatory practices 
Countywide. 

An impediment to fair housing opportunity 
is any policy or practice that denies or ad
versely affects the provision of housing to 
persons in any protected class. 
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NEIGHBORHOOD PRIDE 
CLEAN-UP DAY 

Saturday, March 11, 2000 

Saturday, March 11, 2000, is Neighborhood Pride Clean-Up Day. 
The City will arrange for pick-up of large items such as furniture, 
mattresses, and large appliances that you may wish to discard. 

If you wish to participate with curbside collection, you MUST 
c - 1lete the postcard questionnaire below. Detach and return 
th.__ self-addressed, stamped postcard to the City no later than 
March 6, 2000. Only items placed in front of your home on the 
curb on Saturday, March 11, before 9:00 a.m. will be collected. 

IMPORTANT: ONLY LARGE ITEMS MAY BE LEFT ON THE 
CURB. EVERYDAY HOUSEHOLD TRASH, YARD CLIPPINGS, 
TIRES, OR POISONOUS MATERIALS (USED AUTOMOTIVE 
OIL AND PAINT) WILL NOT BE COLLECTED. 

For more information call: 
Elaine Nagano or Kathy Lancaster at 

(949) 461-3474 

I am interested in 

Having curbside pick-up of large items. 

Name: -------------------
,wress: -----------------

Lake Forest, CA 92630 

Telephone: (949) ----------

Number of Items to be Picked Up:-------

AT"'CA-a-1 /{e,J I /, A 1
" 

?Me:- E5 aF0 
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NEIGHBORHOOD PRIDE 
CLEAN-UP DAY 

Saturday, November 20, 1999 

Saturday, November 20, 1999, is Neighborhood Pride Clean-Up 
Day. The City will arrange for pick-up of large items such as 
furniture, mattresses, and large appliances that you may wish to 
discard. 

If you wish to participate with curbside collection, you MUST 
complete the postcard questionnaire below. Detach and return 
the self-addressed, stamped postcard to the City no later than 
I' rnber 12, 1999. Only items placed in front of your home on 
th~- curb on Saturday, November 2o'h before 9:00 a.m. will be 
collected. 

IMPORTANT: ONLY LARGE ITEMS MAY BE LEFT ON THE 
CURB. EVERYDAY HOUSEHOLD TRASH, YARD CLIPPINGS, 
TIRES, OR POISONOUS MATERIALS {USED AUTOMOTIVE 
OIL AND PAINT) WILL NOT BE COLLECTED. 

For more information call: 
Elaine Nagano or Kathy Lancaster at 

(949) 461-347 4 
-·-- ------- --- - - ---- --- -··------ -···--- - - -.- -~ - - - - -.- - - - - - - - -

I am interested in 

D Having curbside pick-up of large items. 

Name: 

Address: ------------------Lake Forest, CA 92630 

,4lphone: (949) ----------

A TTA-C-14 H €1"'' ,.~ ,~ 
·p~t: ~ 6F~ 
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[H(Q){U]SCt.e..lJ!d Ha.eardous 
Waste (HHW) 

Collection Event! 

On Saturday, May 6, 2000, Waste Management 
of Or.ange County will hold a free HHW 
Collection Event for Lake Forest residents at El 
Toro High School, 25255 Toledo Woy (enter 
from Serrano Rood through the student parking 
lot behind the school). 

Residents must schedule an appointment by 
calling (949) 642-1191 before 5:00 p.m. on 
Thursday May 4th, and bring an I.D. and proof 
of Lake Forest residence to the appointment. 
This service is FREE to Lake Forest residents but 
HHW is limited to 5 gallons or 50 lbs. per 
vehicle. 

What is HHW? HHW is materials and substances 
which cannot be safely sent to the landfill, such os 
paint, household cleaners, pesticides, pool 
supplies, and automotive products such as 
batteries, motor oil, antifreeze, etc. 

II you are unable to attend the HHW Collection 
Event, you can dispose ol HHW at County ol 
Orange permanent Household Hazardous Waste 
Collection Centers. Please call (714) 834-6752 
for more information. 

Bulky Item Collection 

Did you know that the residents of Lake Forest 
have free curbside bulky item collection service? 
Each sing le family residence is entitled to two 
free bulky item pickups each year (up to four 
items per pickup). Bulky items include large, 
hard-to-handle items such as sofas, furniture and 
appliances that can be lifted by two persons. 
Just contact our Customer Service Center at 
(949) 642-1191 to schedule a pickup. 

-lj Printed on recycled paper 

0::o(Estc;a) !Daivs cr.1· ~ ~@cdJ(E!(Q) ta1it 

o= CO>CO>itlhl500 ~iMll«:~119 

CASA [Community Activities and Service 
Association) and the Lake Forest Chamber of 
Commerce have joined forces to present the 
Fiesta Days and Rodeo at Foothill Ranch in Lake 
Forest. The event will be held Thursday May 1 8th 
through Sunday May 21st at the corner of Portola 
Parkway and Glenn Ranch Road in Foothill Ranch. 

And you are invited to participate! 

Weekend activities include: Professional Rodeo 
Cowboys Association Competition, Business Expo, 
full carnival, live entertainment, food vendors and 
more. KIKFM will be airing their program live 
from the rodeo. 

Admission is $3.00 for adults and $2.00 for 
children. Tickets for the rodeo ore $1 3.00 for 
adults and $11 .00 for children. You may save 
$3.00 on the rodeo by purchasing advance 
tickets from any Boot Barn, AIM Mail Center or De 
Nault's True Value Hardware. 

Waste Management of Orange County will have 
a booth with Cycler the Robot. Come on down 
and join in the fun! 

If you have any questions, please contact Marion 
Algier at the Lake Forest Chamber of Commerce 
at (949) 460-7942, or Janet Coe, Economic 
Development Manager, at the City of Lake Forest, 
(949) 461 -3477. 

Dacdl \f<Om.ll D«.111l<Dm! i];[h\:3:

llccnke rF.oB"est ~ecyc3es 
Used Motor Os!? l(H'H'l.l: 

~ 

Did you know that you con dispose of your used 
motor oil safely and easily at 1 2 convenient 
locations right here in Lake Forest? 

If you have questions about used motor oil 
recycling or to find the center nearest you, 
please call the California Integrated Waste 
Management Boord Recycling Hotline at (800). 
CLEAN-UP. 

Parl< Recycling in Lal<e 
Forest 

The City of Lake Forest is continuing recycling at 
various public parks for a simple reason: It's the 
right thing to do! When you go to throw out your 
trash, you will now find a container near the trash 
receptacle at most city porks for recycling gloss, 
aluminum and plastic. 

So, the next time you visit the pork, please look 
for these recycling containers. 

This program is funded by . '.: r ~ 

ClL i · 
CA Oupaflmot1t ffl 
OfConsaNation 

Source Reduction - - ~.~ . ~,r' :-4 
Source Reduction m~ans reducing wast~ .. ,at.it~:~ 
source and preventing garbage from · being }; 
created In the first place. This includes re~focing~;t, 
u.nnecessory packaging ·of items,c purchaslf{g ... ! 
reusable and repairable . items instead· of-~. 
disposable goods, purchasing In. bulk, .. a·n~ .• ~ 
making a conscious 

1
, ch,oice fo c~~ote l~ss( ~ 

garbage. Please join us in our efforts.to reduce;·. ?J; 
reuse and recycle I · · ·~ • ~' 

I ~ \!' :i "II ;if 
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Household hazardous waste, or "HHW", is generated by everyone. HHW is materials and 
substances which cannot be safely collected with your refuse and sent to the landfill such as 
paint, automotive products (batteries, motor oil, antifreeze), pesticides, gasoline, pool 
chemicals, poisons, etc. When improperly discarded, HHW can pollute our landfills, 
contaminate the city's water supply or drain into the ocean. 

On Saturday, May 6th, Waste Management of Orange County will hold the 3rd Annual 

Lake Forest HHW Collection Day Event at El Toro High School, 25255 Toledo Way (enter 
from Serrano Road through the student parking lot behind the school). 

This service is FREE to City of Lake Forest residents, but HHW is limited to 5 gallons or 50 lbs. 
per vehicle. 

CaiDU ~<0> §clhl<e<dhwD<e ta111'\l ~[p)[P)<C>a[l'\)'\bJm)<ellilir..u 

Residents must schedule an appointment by calling (949) 642-1191 before 5:00 p.m. oil "" 
May 4th. You must bring an I.D. and proof of Lake Forest residence to the appointment! 

If you ore unable to attend the Waste Management HHW Collection Event, the County of Orange 
operates permanent HHW Collection Centers. The nearest center is located at 64 1 1 Oak Canyon 
in Irvine (take the Sand Canyon exit off the 5 Freeway and go west). For more information, please 
coll the Orange County HHW Hotline at (71 4) 834-67 5 2. 

For additional information and customer service, please call (949) 64?-1191. 

In the best interest of the heolth and well.being of students, emplaye~ and the 
general public, the Governing Soard of the Scddleback Valley Unified School 
Oislrict is proud 10 provide a healthy, tobacco free envfronmenl. In ccccrdance 
with California State Assembly Bill 81 6, board policy prohibils the use of tobacco 
products ot any time on school distrld property. We therefore request that ell 
people refrain from using any tobacco products while on or in school ar district.· 
ground,, buildings or vehicles.. We thank you for your cooperation. 

/I 
' I ,' I 

' : . , ' ._. J 

/; 
1: 

J ~/.11 
'/·J fr,,.-,,-----. 
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"JUST SAY NO" 
TO HOUSEHOLD HAZARDOUS WASTE! 
Ha,•e you been meaning to check under your sink, in the garage, out 

a . .,_ the storage shed and in secret hiding places throughout your home 
"treasures" that no longer have any value? Did you ever wonder 

if there was a place that you could take these items? There is, it's 
called the Household Hazardous Waste Collection Center. House
hold Hazardous Waste (HHW) consists of materials and substances 
which cannot be safely sent to the landfill, such as paint, household 
cleaners, pesticides, antifreeze, batteries and motor oil. 

Just call the HHW Hotline at (714) 834-6752 (press 2) for information 
about no-fee collection centers in Orange County. This Hotline also 
provides a complete list of what products are dassified as HHW and 
may be helpful to you in gathering items for disposal. 

VINTAGE PARK IMPROVEMENT UPDATE 
The City of Lake Forest would like to thank you for your patience 
during the construction of the park improvements at Vintage Park. 
Because of ongoing concerns, the City felt that it was in the best 
interest of the community to terminate the contract with the original 
contractor. The process of selecting a replacement contractor must 
be adherec;i to in a strictly-defined legal manner, thus resulting in an 
unfortunate delay to the project and inconvenience to our residents. 
We are no\v anticipating that the project will be completed during 
July 2000. We hope that residents will use and enjoy Vintage and 
other City parks and their new additions. 

-· . Household Income Limits for Income Limits ,-,..: 

Size 0% Deferred Loan for 3% loan ·;;: 
~-
:;,! 

1 524,350 $35,150 
2 27,850 40,150 . 

'• 
3 31,300 45,200 
4 34,800 50,200 .. 
5 37,600 54,200 
6 40,350 58,250 
7 43,150 62,250 
8 45,950 66,250 

"3 oF S . 

COMMUNITY SPIRIT SOARS 

Neighborhood Pride Volunteer Paint Day 

The efforts of 146 wonderful volunteers made a 
very successful second annual Neighborhood Pride 
Volunteer Paint Day. This year's event took place 
on April 8th and April 15th and volunteers assisted 
seven families with the exterior painting of their 
homes. 

Sponsored by the City's Community Development 
Block Grant (CDBG) and coordinated through ef
forts of Code Enforcement and Parks and Recreation, 
the volunteer groups that participated in painting 
included: Saddleback Valley Foursquare Church, 
the Trabuco and Lake Forest Wards of the Church of 
Jesus Christ of Latter Day Saints, \'\'ells Fargo Bank 
Foothill Corridor Area, the Kiwanis Club of Lake 
Forest, and the Promise Keepers Men's Group from 
Saddleback Church. 

To qualify for painting at no cost, homes must be 
owner occupied, homeowners must income-qualify. 
and the home must be located in one of the City's 
CDBG Target Areas. A professional paint crew 
reviewed each home and all prep \•vork was com
pleted prior to the arrival of the volunteers. Volunteers 
masked all the required areas, painted the exterior 
walls and trim, and assisted with the necessary 
clean up. 

This program also provides an opportunity for 
volunteer organizations to "adopt" the home that 
they painted and to provide further clean-up and 
rehab/repair/maintenance assistance throughout 
the year. One volunteer organization has already 
indicated they will "adopt" the home that they 
painted in April. · 

Many thanks to all whom participated in this 
year's event \·vho will be honored at an upcoming 
City Council meeting. Paint Day helps to foster 
community pride and is instrumental in main
taining and improving the character of our neigh
borhoods. If you or your organization would like 
to volunteer for next year's Neighborhood Pride 
Volunteer Paint Day, or if your home could 
benefit from this program, please contact the City 
of Lake Forest Community Preservation Techni
cian at 461-3474. 
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Calling All Architects, Builders, Contractors And 
Developers! 

Get To Know The People Who Make Things So Much 
Easier In 

The City Of Lake Forest 

The City's Development Services Team - Planning, Building and 
Engineering - is hosting a lunchtime "meet and greet" for architects, 
builders, contractors, developers and others involved in projects in Lake 
Forest. We'll serve a barbecue lunch and drinks. 

Learn how our team can make your projects easier. We will ~xplain our 
permittlng processes and introduce you to the staff members who can 
answer your questions and help you move your projects ahead. Come and 
put faces with the names. 

DATE: 
TIME: 
PLACE: 

RSVP: 

Wednesday, June 14, 2000 
11 :30 a.m. to 1 :00 p.m. 
Lake Forest City Half - Council Chambers 
23161 Lake Center Drive, Lake Forest 
To Peggy Samantha at (949) 461-3460 

Or 
FAX to (949) 461·3512 

Or 
Email: psam an tha@city-lakeforest.com 
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• AGENDA 

ATT.kHka.JT ''C •, 
p~ ic" -:z or "2.. 

DEVELOPMENT & BUILDING ROUNDTABLE 
JUNE 14t 2000 

WELCOME 

PLANNING PROCEDURES 

ENGINEERING PROCEDURES 

BUILDING PERMITS 

Kathy Graham 

Community Development Director 

Gayle Ackerman 

Development Services Manager 

Bob Woodings 

Public Works Director/City Engineer 

Jim Brogan 

Building Official 

INTRODUCTION OF OTHER AGENCIES 

Orange County Fire Authority 

Cal EPA - Permit Assistance Center 

Irvine Water District 

Southern California Edison 
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It's Easy! 
It's Free! 
Did you know that you can dispose of your used 
motor oil safely and easily right here in Lake 
Forest? When you change your oil, drain your 
used motor oil into a container, seal the container 
well with a lid, and bring it to one of the conve
niently located State Certified Used Oil Collection 
Centers in Lake Forest. Be sure that your motor 
oil is not mixed with other substances, such as 
antifreeze, solvents, gasoline or water. 

Why Recycle Used Motor Oil? 

Because it never wears out! Your used motor 
oil can be recycled, cleaned and used again. 
And that means you can conserve a natural 
resource. Motor oil which is poured into the 
ground, or your trash, can pollute the soil, 
groundwater, streams and rivers ... your envi
ronment. When you take your used motor oil to 
a State Certified Used Oil Collection Center for 
recycling, you are protecting the environment 
and conserving a valuable resource. And, State 
Certified Used Oil Collection Centers will pay 
you $.04 for each quart you recycle. 

Used OU Recycling Tips 

• When draining used oil, use a clean plastic oil 
pan or container with a tight lid. 

• Reuse your used oil container, and store it 
safely, away from children and pets. 

• Don't mix used oil with chemicals, gasoline, 
water or other substances. 

• Use a reusable 5-gallon or smaller sized 
container. 

• State Certified Used Oil Collection Centers 
will take between 5 and 20 gallons per day, 
per person. 

A.,-YACHl1e:Jul r, e,., 
f"A6i~ 4- oF 9' 

State Certified Used 
Oil Collection Centers* 

Firestone Store 

24421 Rockfield 

Lake Forest (714) 581-2660 

El Toro Texaco 

23751 El Toro Road 

Lake Forest (714) 457·9892 

Jiffy Lube # 1301 

20781 Lake Forest Drive 

Lake Forest (714) 583-0470 

Lake Forest Texaco 

23652 Rockfield Blvd. 

Lake Forest (714) 581.-5770 

Midas 

22757 Centre Drive 

Lake Forest (714) 855-1218 

Pep Boys 

22671 Lake Forest Drive 

Lake Forest (714) 855-9593 

Purrfect Auto Service 

20732 Lake Forest Drive 

Lake Forest (714) 457-1150 

Purrfect Auto Service 

20751 Bake Parkway 

Lake Forest (714) 830-7624 

Ryan's Foothill Ranch Transmission 

20622 Pascal Way 

Lake Forest (714) 770-6888 

' Please telephone these centers before 

taking in your used oil. • 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF MISSION VIEJO 
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~Hi, INTEGRATED WASTE 
lwiii MANAGEMENT BOARD 

8800 Col Center Drive MS 23 
.ocromento CA 95826 

Visit our Web site at: www.ciwmb.co.gov/Organics/ 

- • 
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• • arass clippings make up a 

~urprisingty large portion of 

California's waste stream. 

Increasingly, as California 

communities work to meet the 

State mandate to cut the amount 

of trash sent to landfills, they are 

looking at grasscycling to reduce 

the amount of green materials 

generated. 

Wha1: •s 9rasscyclin91 
Grasscycling is the natural recycling of grass by 
leaving clippings on the lawn when mowing. 
When you grasscycle with a mulching mower, 
the clippings stay in the chamber longer and are 
cut and recut b~fore falling back to the soiL 
Once on the ground, the clippings decompose 
quickly, returning valuable nutrients back to the 
soil. Grasscycling is simple, easy, and it works! 

• 
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Before you let anything 
go into the gutter or 
the storm drain, 
stop and think! 

\ 

·._. _,, . 

\ 

Do You Know Where 
The Water In Your 
Storm Drai1 
Goes? · 
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1t•s best 
to be prepared! 

Living in California means living with the 

reality that a major earthquake can hit at 1 

. i 

any minute. Preparing for such an event i 

will help you get safely through a disaster. 

We depend so much on household 

utilities for both comfort and security that 

it's hard to imagine living without them. 

But, putting all comfort aside, there's one 

household utility that offers more than 

simple comfort; it also protects your 

health and the environment around 

you. That household utility is 

your sewer system. 

Checklist for an 
EMERGENCY 

provisional toilet 

0 5-gallon plastic bucket with 
a tight-fitting lid 

0 2 boxes heavy-duty trash can liners 
18-10 gallon size) with ties 

0 1 gallon liquid chlorine bleach 
or other toilet disinfectant 

0 2 boxes baking soda 

0 2 large boxes heavy-duty trash can 
liners 130-gallon size) with ties 

0 6-8 rolls toilet paper 

0 Hand sanitizer to clean and disinfect 
hands without water 

0 Feminine products 

Paper towels 

Moist towelettes or baby wipes 

1/it's,easy, 
so ~e p'r.~pared! 

,,:, \, \ 
- ··'I..- ' 

-
For additional information, contact 

the Orange County Sanitation District 
Communication.rtment '"'141962-2411 

or visit our teat WI ;sd.com 

I 

What to do 

if your sewer 

system becomes 

damaged or 

inoperable 
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Where Does the Water in 
Your Storm Drain Go? 

Sewer drains and pipes lead to a 
sewage treatment plant. but storm 
drains are designed lo prevent 

flooding by carrying excess rainwater 
from city streets to the ocean. If this urban 
runoff is polluted. il can contaminate the 
ocean and beaches. harm aquatic life. and 
increase the risk of flooding by clogging 
gutters and catch basins. 

Common household pollutants poured into 
gutters flow to the ocean. Similarly. waste 
material washed from driveways, lawns. 
and grasslands flows lo the sea. Recently. 
this drainage has increased levels of 
bacteria and other toxins along beaches 
where streams and storm drains empty. 

'~•sing frequent closure of these southland 
~reational areas to surfers and swimmers. 

Although some of this pollution may be the 
result of sewage leaks or industrial dumping. 
most of it appears to be caused by natural 
processes and individual carelessness or 
indifference. Together, you and your 
neighbors can make a difference to keep 
gutters. storm· drains, and waterways clean. 

You can help prevent polluted urban runoff 
from contaminating southland streams, oceans. 
and beaches by taking the following steps: 

~ Never pour anything down a storm drain 
that you would not want to swim in. 

Q Use absorbent material or kitty litter to 
clean up spills of oil or other similar toxic 
liquids and dispose of them in the trash. 

C) Dispose of unwanted paint and other toxic 
liquids at Mission Viejo's annual Household 
Hazardous Waste Roundup. 

C) Avoid ove1watering your lawn. Runoff 
from lawn irrigation may contajn fertilizer. 
pesticides. and/or animal waste. 

(j Clean patios. driveways. porches. and 
sidewalks with a broom, not a hose. 

6 Take your vehicle to a car wash that recycles 
water rather than washing it in your dliveway. 

~ Flush pet waste down the wilet or place il 
in a plastic bag in the trash so that the 
harmful bacteria this waste contains will not 
be washed into streams and onto beaches. 

C) Control erosion at construction and 
landscape sites with sandbags or other 
devices to prevent dirt and debris from 
entering storm drains. 

Even if you live miles from the Pacific Ocean 
you may be polluting it without knowing it. 
Before you let anything go into the gutter or 
the storm drain, stop and think![i 

+
Prepare. for Medical Emergencies 
The Orange County Fire + A brief medical history that mentions all 
Authority (OCFA) responds physical conditions, ailments, or diseases 
to a variety of situations, that may be cause for additional concern or 
including fires. earthquakes. require special care 

floods. and medical emergencies. In a 
medical emergency. it is essential that + Prescription medications that are being 
firefighter paramedics quickly assess the taken regularly 
patient to determine his condition and +Allergies, especially those to medications 
decide upon proper stabilizing treatment. +1 Insurance carrier or health care provider 

Yet in situations of this kind, the patient 
may be unconscious or in shock and so not 
able to describe his general health, name 
the medications he is taking. or alert 

U
Pmerg.ency responders regarding physical 

1ditions like diabetes that may be cause 
. ..ir extra concern or require special care. 

At times like these. a Medical Information 
Sheet may be a lifesaver. This sheet should 
be prepared before an emergency arises and 
should include the following information: 

along with group and/or policy numbers 

+ Name and telephone number for primary 
care physician 

+ Hospital preference 
+ Name of attorney in fact 
+ Name and telephone number for family 
member or friend who should be contacted 
in an emergency 

For additional information call the OCFA 
Community Relations and Education 
Section at (714) 744-0496.Jl 

Critter 
During the past :.~ 
two years, the •Iii. ,-.. 
California .. ., \ I 
legislature :!a :.': O 
has passed several 
laws that will dramati- -. 
cally change the :::J 
philosophies and daily ,Tl\ 
operations of animal \ Iii 
shelters throughout the -. 
state. 
For example, Senate Bill 1785 
(referred to as the Hayden 
Bill) requires all animal 
shelters, humane societies. 
and animal welfare groups to 
adhere to improved care. 
custody. animal adoption. 
and euthanasia standards for 
stray and homeless animals. 

California animal shelters 
are now required to 
lengthen their animal 
holding periods and extend 
operating hours to allow 
working pet owners time to 
redeem their lost animals. 

Shelters must spay and 
neuter all animals before they 
are released for adoption and 
collect fines (required by 
Food and Agricultural Code 
Section 30804.7) for all 
impounded dogs that have 
not been spayed or neutered. 

Last year 1,958 animals 
were impounded by the 
Mission Viejo Animal 
Services center. Over 950 of 
these animals were 
adopted. Another 658 were 
reunited with their owners. 

The Mission Viejo Animal 
, Services Center is proud of its 

commitment to caring for 
stray and homeless animals 
and encouraged by this new 
legislation. which improves 
the standards for shelter 
operations statewide. 

If you Jose your pet or are 
interested in adopting a dog 
or cat, please contact the 
Mission Viejo Animal Services 
Center at 470·3045. 
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• Insert to be included in the 
October Billing ..... 

.. - . 

• , . 
, .. : l'r11Hir..:d fin f.:ccvt:lt·.d l',1rwr 

Unlimited Recycling 
Do you have extra recycling material? 

BF! will take all of your extra recycling materiul! 

Just put the extra material in any 31 gallon trash can and 

place it next to your BF] blue recycling GIil. Our drivers 

will collect it al NO extra cost. 

Please no plastic bags. 

Help the City of i'vlission Viejo reach rh<:: 50'.V., 
n.:ducrion of tr.ish goal by 2000. 

Unlimited Green Waste Recycling 

Do you have extra green waste? 

BFI will take .ill of your <::xtr.:i gr<::en waste! Jusl put rhc extra 
material in any 32 g;:illnn lra,h cJn .:ind plan· it nex1 10 your 

BFI can. Our driv1.:rs will collect it at NO cxtrJ cost. 

Bundles Jre al..;o accepted. Plc:asc no plas1ic bags. 

Hdp 1.h1.: City nl t\-lis~ion Viejo rcJch the 50 1.Yi, 

n.:duction of trash goal by 2000. 

9 
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November 19, 1999 

Ms. Karen Wiley 
CITY OF MISSION VIEJO 
25909 Pala, Suite 200 
Mission Viejo, California 92691 

Dear Ms. Wiley: 

RECEIVED 

NOV 2 2 1999 
CITY OF 

'-',\lSSlON 1/IE..'O MSE ENVIRONMENTAL, INC. 
a C1v1s:on of env1ronmenta'. sysiems comoar::, 

SSO \\'r~i \',::rdukra Strec, 
Camarillo. CA 93010 

Telephone t805) 9S7-0::! 17 
Fax(805)987-8718 

MSE Environmental, Inc. (MSE) wishes to thank you for the opportunity to assist in the 
' ' management of your recent household hazardous waste program held November 6, 1999, in the 

City of Mission Viejo. 

-C. .. 

~ 
Pnn:ed on 

o,.."" ....... °-'ti~· 

Enclosed please find a summary of all pertinent documentation organized in a booklet format. 
This year's event was a success servicing 1,120 residents. Almost 75,000 pounds of waste was 
collected with 78% of this material being recycled. 

The MSE team looks forward to working_ with the City of Mission Viejo again on future 
programs. Should you have any questions or need additional information, please contact me at 
(805) 987-0217. 

· Sincerely, 

MSE ENVIRONMENT AL, INC. 

Scott Bauwens 
HHW Program Coordinator, Southern California 

Enclosures 
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~ec,,o+c Pac-er 

l\1ISSION VIEJO 

WASTE MA1'\1AGEMENT SU1\1I\1ARY 

RECYCLABLE 78.0% 

Oil Base Paint 26,090 lbs. 
Motor Oil 6,800 lbs . .--
Latex Paint 16, 150 lbs.·/ 
Antifreeze 1,275 lbs. 
Lead Acid Batteries 6,840 lbs. 1,./ 

Propane Cylinders 525 lbs. 
Household Batteries 300 lbs . ......-

- Ni-Cad Batteries 30 lbs. . - - -

Mercury Thermometers 20 lbs._,.... 

Total 58,030 lbs. 

INCINERATION 22.0% 

Flammable Liquids 6,800 
Flammable Solids 2,580 
Pesticide Liquids 2,094 
Pesticide Solids 405 
Alkaline Liquids 980 
Corrosive Liquids 645 
Aerosols 1,680 
Oxidizing Liquids, Corrosive 982 
Compressed Gases 80 
Organic Peroxide 5 

PCB's 11 

Fusses 25 
Corrosive Liquids, Organic 70 

Gopher Gases 10 
Isocyanates 10 

Total 16,377 lbs. 

LANDFILL <1% 

Asbestos 25 lbs. 

Total 25 lbs. 

TOT AL WASTE MANAGED 74,432 lbs. 
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, Fall - 1999 A Quarterly Newsletter for Mission Viejo Residents and Businesses · 

Shops at Mission Viejo~• 
Open in September ~~ 
Attention, shoppers! Friday, September 
10, marks the grand reopening of the 
Shops at Mission Viejo. 

Festivities begin with a .ribbon cutting at 
9:30 a.m. in the new West Court. At 9:50 
a.m., Orange Coru1ty's newest Nordstrom 
store opens its doors. 

sales tax revenues had 
declined 20 percent. 

The mall owner, Simon 
Property Group, invested 
$150 million in a major 
makeover that increased 

the mall's size by 
400,000 square 

feet, attracted Throughout the weekend, 
shoppers will be treated to 
music and will have 
hourly opportunities to 

i 
I 

I-~ 
more than 60 

new stores 
The Shops at Mission Viejo - Gallery View 

w' ,rizes worth at 
Ir-. )1,000 or to walk 
o. . ith the grand 
prize, an Infiniti 
I30. 

Built in the late 
1970s, during the 

.¥ 

New Mall:.Hours-
, . 

<---
Monday · Friday 

10:00 ~.m. to 9:00 p.m. 
Saturday 

10:00 a.m. to r:~O p.m. 
Sunday .. 

11 :00 a.m. to 6:00 p.m. 

and restaurants, and 
transformed it in to a 
regional shopping 
destination whose 
graceful curves, stately 
palm trees, and teal 

accents bespeak a casual 
elegance. 

According to projections, the cumulative 
effect of the Simon and Mission Viejo 
investments will be to generate retail sales 
equal to that of the top 10 percent of super 
regional malls in the western United States 
and to increase Mission Viejo's retail sales 
tax revenues by more than $3 million 
a.IU'lually over the next ten years. 

energy crisis, the 
M.ission Viejo Mall had reached 
its twentieth year and was showing its 
age. Its sharp edges, dark woods, and 
enclosed feel reflected the pessimism of 
that period. And since 1999, its retail 

To fund construction of two parking 
structures with space for 2,500 cars, 

Mission Viejo's Community Development 
Agency issued bonds valued at $35 million. 

The mall revitalization is important to 
Mission Viejo because the city derives 
one-third of its operating revenues from 
retail sales taxes . .Q.. 

Mission Viejo Considers City Hall Options 
Mission Viejo does not have its own city 
hall. Instead, the city leases office space 
in a building located at 25909 Pala in 
the High Park business complex. 
Effective October 1, 1999, rent payments 
for this space ,.vill increase from $389,985 
to $514,780 annually. The present lease 
expires on September 30, 2001. 

The Mission Viejo City Council is 
TEA,.sible for ensuring that the city's 
1 9.-nployees have a safe and adequate 
spm.:e in which to do their jobs. The 
Council must decide whether to (1) 
renew the lease in the present building 
at a much higher rate, (2) begin the 
search for space to lease in another 

building in a very tight office space 
market, (3) purchase an existing 
building and remodel it to meet 
current access requirements and 
seismic codes, or (4) recommend 
constmction of a new building on 
land the city already owns. 

To evaluate these four options, 
the Council sought advice from 
Keyser Marston Associates, a 
firm specializing in the economic 
analysis of real estate transactions. 
A summary of the report prepared 
by Keyser Marston appears as an 
insert in this issue of the Mission 
Viejo City Outlook.A 

Also in this Issue . . . 
Under Construction 

. DAWG Walle Raises Mon.ey 
Walk Against Drugs 
Hazardous Waste Round-up 
Comings and Goings 
Critter Corner 
City Contacts 
City Meetings 
Calendar of Events 

2 
2 
2 
2 
3 
3 
4 
4 
4 

Mission Viejo City Council 
Sherri M. Butterfield Mayor 
Thomas R. Potocki Mayor Pro Tempore 
William S. Craycraft Council Member 
John Paul Ledesma Council Member 
Susan Withrow Council Member 
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~rm 
·O Asapart 
~ $ of Mission 
l • Viejo's ongoing 

• capital improvement 
Cl) program, changes will 
C soon be made to the 

0 intersections of Alicia 
Parkway with Jeronimo 

U Road and with Via 
Fabricante. ... 

G) 
-c, 
C 
::, 

At Jeronimo, the roadway 
will be widened to 
accommodate dual 
left-turn lanes for all four 
legs of the intersection and 
designated right-turn 
lanes for three legs of the 

intersection. At Via Fabricante, 
dual left-turn lanes will be 
added for traffic eastbound on 
Alicia. 

As a part of this project, the 
medians on Alicia Parkway 
will be reconstructed and 
relandscaped to feature more 
,,Plant material in place of the 
· :ent hardscape. 

'-.,nstruction will begin in 
September and be completed 
by the end of the year. To 
minimize the inconvenience to 
users of this busy arterial, 
much of the work will be 
performed at night. 

Most of the funding for this 
$800,000 project will be 
provided by contributions 
from the Ladera Ranch 
development, now under 
construction east of the city. 

For more information 
regarding Mission Viejo's 
capital improvement projects, 
visit the city's web site at 
ci.mission-viejo.ca.us. 

City Outlook is a quarterly 
publication of the City of 

~isslon Viejo. To submit 
-mments or suggestions, 

please call 470-3051. 

eAD Materials contained herein are protected 
by United Sto1111 copyright laws. 

Some Image$ U$8d Ml'ffl - ablanod from 
IMSl's Mas1erCIIJ)$ and MasterPholos Premium 
Image Collecflan, 1895 Francisco Blvd. East, 

$an Rafael, CA 94901·SS06, USA 

Fifth Annual DAWG Walk 
Raises Money for Animal Shelter 
The Dedicated Animal Welfare Group 
(DAWG) will hold its fifth annual DAWG 
Walk from 7:30 a.m. until 9:30 a.m. on 
Saturday, September 25, at the Market on the 
Lake, 27762 Vista del Lago in Mission Viejo. 

This annual amble around Lake Mission Viejo 
benefits the Mission Viejo Animal Shelter and 
features a dog-owner look-alike contest and 
prize drawings with a chance to v.rin 
theme park tickets, dinners for two, and a 
wide assortment of pet-related 
merchandise and services. 

Grand marshal for this year's 
stroll is a blue merle 
Queensland heeler named 
Blue, who is an alumna of 
the shelter. When found 
abandoned, Blue had been 
hit by a car. Previous surgery apparently 
intended to help her had been unsuccessful, 
leaving her in pain and unable to walk. 
DAWG paid for the orthopedic surgery 
needed to correct the problem. 

DAWG Walk registration forms are available 
at the Mission Viejo Animal Shelter, located at 
28095 Hillcrest, one block south of the Crown 
Valley-Marguerite Parkway intersection. A $5 

discount on the $20 entry fee is available to 
those who register in advance at the Pet and 

,,, 
Walk Against Drugs 
Opens Red Ribbon Week 
Mission Viejo's eleventh annual Walk Against 
Drugs is set for Saturday, October 23. Walkers 
will meet at 8:00 a.m. in the Mission Viejo 
High School football stadium, 25025 
Chrisanta Drive, for a pep rally and then 
move east on J.,a Paz Road to Oso Viejo Park 
for a fair. 

Slated to last until noon, the fair will feature 
food, music, game booths, and informational 
displays provided by the Orange County 
Fire Authority and the Orange County 
Sheriff's Department. 

First held in 1989, the Mission Viejo Walk 
Against Drugs coincides with Red Ribbon 
Week, a time set aside for communities 
nationwide to recall the death of federal 
drug agent Enrique Camarena in the line of 
duty and renew their no-tolerance pledges.A 

Wildlife Faire on Saturday, September IS, at 

the Animal Shelter. 

The DAWG Walk is sponsored by Big Dog 
Sportswear, the Coach House, El Torito 
Grill, [At\15 Company, Medix Ambulance 
Service, Mimi's Cafe, Morning Dove Farms, 
Six Flags, and Waste Management of 

Orange County. 

The Mission Viejo Animal 
Services Center serves the 
communities of Mission Viejo 
and Laguna Niguel. Its 

purpose is to provide humane 
shelter for lost and homeless 
animals, to offer life-saving 
treatment for animals that are 
injured or ill, and to find homes 
for "orphaned" animals. 

Si.nee the center opened in October 1993, it 
has welcomed and cared for more than 
10,000 lost pets, reuniting some with their 
grateful owners and finding families for 
others who needed new homes. 

For more information about DA\1\TG or the 
upcoming DAWG Walk, call 582-9332 . .n, 

Household Hazardous 
Waste Round ... up 
Mission Viejo's annual 
Household Hazardous 
Waste Round-up will take 
place between 9:00 a.m. and 

2:00 p.m. on Saturday, a 
November 6, 1999, in the .;' 
Unisys Corporation , ~ 
parking lot located at }=. 

25725 Jeronimo Road. 
. 

Sponsored jointly by the city and its residential 
waste-hauler, BFI, this convenient drive-through 
event offers lvlission Viejo residents an 
opportunity to dispose safely and legally of 
toxic items with a limit of 5 gallons or 125 
pounds per vehicle. 

Participants must show proof that they are 
Mission Viejo residents, should place 
materials to be disposed of in the trunk of 
their vehicle, and are asked to arrive 
between the times indicated below based on 
the first letter of their last name. 

A-I 9:00 a.m. to 10:30 a.m. 
J-Q 10:30 a.m. to noon 
R-Z Noon to 2:00 p.m. 
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' City of Mission Viejo 
Off ice of the City Manager 

October 18, 1999 

FOR 1~11\1E.O IA TE RELEASE 
Press Release Number: 99-68 

Contact: Karen Wylie, Assistant to the City Manager 
(949) 4 70-8409 Phone 
(714) 859-1386 Fax Number 

IVIISSION VIEJO TO OFFER 
HOUSEHOLD HAZARDOUS \VASTE COLLECTION DAY 

Sherri .\l. Bumni,I~ 
.'layor 

Thomas R. Potocki 
.<faI,'O: Pro h'mror.· 

William S. Cra~ua;·: 
unmdl.llem!J,,,-

John Paul "J.P." Ledcsm~ 
Council :1/ember 

Susan Withro,,· 
Coundl .lfembe 

Daniel P. J05eph 
CJ/y )/Qntlf/{T 

The City of Mission Viejo is pleased to announce its annual Household Hazardous Waste 

Collection Event. This year's event is scheduled for Saturday, November 6, 1999 from 9:00 a.m. to 

2:00 p.m. at the Unisys Corporation, located at 24725 Jeronimo Road between Alicia Parkway and Los 

Alisos in Mission Viejo. 

There is no charge for this service and all Mission Viejo residents are invited to bring up to 15 

gallons or 125 pounds household hazardous waste such as used motor oil, anti freeze, batteries, paint, 

paint thinner, pesticides, herbicides, pool acids, cleaning supplies and photo chemical~: 

To minimize the potential for a delay, residents are invited to arrive between designated times. 

A-I 9:00 a.m. to l 0:30 a.m. 

J-Q 10:30 a.m. to Noon 

R-Z Noon to 2:00 p.m. 

For more information, please refer to the notice on BFI trash collection bill, the fall edition of 

City Outlook or call 1-888-PICK-BFI. 

25909 Pala • Suite 200 • Mission Viejo, California 92691 
hLLpJ/www.ci.mission-viejo.ca.us 

### 

949/470-3051 
PAX 949/859-1386 
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City of Mission Viejo 
Office of the City Manager 

October 18, 1999 

FOR I~1M_ED1ATE RELEASE 
Press Release Number: 99-68 

Contact: Karen Wylie, Assistant to the City Manager 
(949) 4 70-8409 Phone 
(714) 859-1386 Fax Number 

IV1ISSION VIEJO TO OFFER 
HOUSEHOLD HAZARDOUS \\TASTE COLLECTION DAY 

.ltoµcr 

Thomas R. Potocki 
.'lo~11r Pro Tt'Tllro12 

William S. Craym;: 
Cour.dl .'lembl'1' 

John Paul "J.P." Ledesm2 
Ccuna11'/emba 

Susan Withrow 
Council .'tembc: 

Daniel P. Joseph 
City .1/ana9er 

The City of Mission Viejo is pleased to announce its annual Household Hazardous Waste 

Collection Event. This year's event is scheduled for Saturday, November 6, 1999 from 9:00 a.m. to 

_; 2:00 p.m. at the Unisys Corporation, located at 24725 Jeronimo Road between Alicia Parkway and Los 

Alisos in Mission Viejo. 

There is no charge for this service and all Mission Viejo residents are invited to bring up to 15 

gallons or 125 pounds household hazardous ,vaste such as used motor oil, antifreeze, batteries, paint, 

paint thinner, pesticides, herbicides, pool acids, cleaning supplies and photo chemical~: 

To minimize the potential for a delay, residents are invited to arrive between designated times. 

A-I 9:00 a.m. to 10:30 a.m. 

J-Q 10:30 a.m. to Noon 

R-Z Noon to 2:00 p.m. 

For more information, please refer to the notice on BFI trash collection bill, the fall edition of 

• City Outlook or call 1-888-PICK-BFI. 

25909 Pala • Suite 200 • Mission Viejo, California 92691 
http://www.ci.mis.sion-viejo.ca.us 

### 

949/4i0-305l 
FAX 949/859-1386 
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pacific clippings 
poat oUlce box 11789 
aanta ana, cant. 92711 

Mission Viejo News 
Weekly OCT 2 1 199 
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MISSION VIEJO 
OFFERS HOUSEHOLD 
HAZARDOUS WASTE 

. '.v COLLECTION DAY 
·")~The City of Mission Viejo is 
pleased to announce its annual 
Household Hazardous Waste 
Collection Event. This year's 
event is scheduled for Saturday, 
November 6 from 9:00 AM to 2:00 
PM at the Unisys Corporation, 
localed at 24 725 Jeronimo Road 
between Alicia Parkway and Los 
Alisos in Mission Viejo. ---

There is no charge for this 
service, and all Mission Viejo 
residents are invited to bring up 
to 15 gallons or 125 pounds of 
household hazardous waste, 
such as used motor oil, 
antifreeze, batteries, paint, paint 
thinner, pesticides, herbicides, 
pool acids, cleaning supplies and 
photo chemicals. 

To minimize the potential for a 
delay, residenis are invited to 
arrive between desicinated times 
according to first initial of last 
name, as follows: 

A-I 9:00 AM to 10:30 AM; J-Q 
10:30 AM to noon; R-Z noon to 
2:00 PM. 

For more information, please 
refer to the notice on BFI trash 
collection bill, the fall edition of 
City Outlook, or call (888)PICK
BFI. 

• 

• 

• 
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1999 s~ 
MIGHIY OAKS • $1,COJ+ 
BFI 
Gran.ich Construction 
Rjrd Design Group 
Waste Management OC 
West Coast Arborist 
Wm. Vandergeest Landscape 

T ". • $100- $999 
; / an ControUcr Rcparir 
81~. ,~pie Bagels 
Bongo Coostnictioa loc. 
California Pim Kitchen 
Eamrdar Jaoicorial Supply 
Hardy & Harpers Inc. 
Hydro-Scape Products 
,\lerl'yo · s · ,\lission Viejo 
i\!irade Park. Joe. 
Santa Margarita Ford 
Sunset Properties 
Target Stores - Mission Viejo 

SEEDLINGS • $ 50-$ 99 
Claim Jumper • la & Out Burgers • \\"ild 

Ri\·ers • Waxie 

1 CJ CJ 9 <fP~ntst 
City of ,\lission \'iejo 

• Rec. & Commu11i1y SerYices Dept. 
• Public Works Departmem 
• Animal Services 
• Cultural Am Committee 

• • 

City of l\1ission \liejo 
Volunteer Connection Day Project 

tierra ttativa'99 
Saturday, April 24, 1999 • 8AM-1PM 

TVeather Permitting 
• Volunteer Planting• 8:00Alv1 - 12NOON • 

• Festival • IOA~1l - 1PM • 

~/ Sarurday, April H the City has planned a da~, full of actirities. This erenr is for the \rhole familr. 
no minimum age limit! 

8:00AM- 12NOON 
PLANTING i RENOVATION OF OSO CREEK TRAIL Starting 
on the west side of Oso Creek, rolunteers will be planting small tree, natiw 
plants, flowers, shrubs, painting and scanering seeds. 

I O:OOAM - I :00 PM • 
FESTIVAL i CHILDREN'S ACTIVITIES 
FREE CRAFTS-MISSION VIEJO ACTIVITIES COMMITTEE 

• BOUQUET OF FLOWERS 
Take home an arrangement of tulips. 

sunflowers. and daffodils. 

• TIERRANATIVANOTECARDS 
,\lake personalized stationar~· for 

that special person. yourself. 

• POTATO HEAD 
Cherish your own pet potato . 

designed and painted with lore and 

care. 

I 0:30 - I :00 P.M. 
ENTERTAINMENT 

• STEELY PAN - Listen to the 

calypso beat oi this steel drum band. 

• WINDSOCK- Design a colorful 

windsock to flutter in the air. 

• NATUREMOBILES 
Use your imagination. to create a 

dangling mobile which moves with 

the wind. 

• BUTTERFLY PE.i'JCILS 

Make your own special butterfly 

\1·ith bright ribbon and your 

delightful imagination. 

• 11 :30AM BUTTERFLY 
RELEASE 

EXHIBITORS 
• CANYON CREST GARDfu'II CLUB -

Information on progrnms & sm·ices. 

• CITY OF MV - Keeping ~-ou informed 
on the btm stn·ices & programs. Make 
your 01''0 f!ou•er gardrn. 

• CITY OF MV ANIMAL SERVICES -
Come learn about the bcsi animal 
shelter in South Coumy. 

• CITY OF MV CULTURAL ARTS 
CO.MM. · Help paint a bunerfl1· 
banner or a tile for 01·mpiad Park. 

• CITY OF MV HERITAGE COMM. -
A peek of the past u•ith information on 
local history & heritage projem. 

• ClTY OF MV RECREATION, 
FITNESS & TENNIS CENTERS. 
Be informed on what's happening 21 

these local facilities. 

• N.PM COMMUNITY &SE.i'HOR 
CENTER - Highlights of services & 
programs. 

• O.C. \'ESTOR CONTROL DIST. -
Killer bees. fire ams. mosquitoes. and 
other information on pesty critters. 

• RMV LAND CONSERVANCY -
Learn ho11• to track and make .\·our ou·n 
·rrack cards.' 

• SADDLEBACK VALLEY YMCA -
Hear about a place for the u•hole 
family . 

• • 
• 

Storytelling 

See the sh filled with brilliant colored 
butterfly to help the enrironment. 

• WEST COAST ARBORISTS -
• • Clowns 
• • Herital!c Committee • , Raffle 

• Scnior.Citiiens :\ctiritics Committee • 

SMOKEY THE BEAR 
Take a picture \1·ith the most famous 

Oso oi all. 

Lessons on hou· to rah care of \'our 
trees & participate in a spteial ~affle. 

~lissioo \"icjo Activities Committee : • Balloon !I laking 
\'o.,rn er Ctnm oi Greater Orange Count~- : 

1 .FT March 16, l999 • 
• • • • 

FAMILY i GROUP PHOTO 
:\ special thank you for all rolunteer 

pmicip~nts . 

For M.ore Information Call (949) 470-3064 
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January 5, 1999 

FOR IMMEDIATE RELEASE 
# 98-12 
Contact Person: Karen Wylie, Assistant to the City Manager 
Phone Number: (949) 470-3051 

HOLIDAY TREE COLLECTION SERVICE EXTENDED BY BFI 

Browning-Ferris Industries (BFI) has extended holiday tree collection services in Mission 
Viejo through Friday, January 15, 1999. Holiday trees should be placed out at the curb 
for pick up on your regular trash collection day. Trees over 6 feet need ta be cut in half 
and should be free of ornaments and the tree stand. Flocked and fake holiday trees will 
be collected when a bulky item pick up is scheduled with BFI. Flocked trees are not 
recyclable but they may be cut and placed in the large blue trash container. 

To dispose of a holiday tree after January 15, 1999, place the cut up tree in either the 
large blue trash container or the green waste recycling container. 

For more information or to schedule a bulky item pickup, contact BFI at l-888-742-5234 . . , 
·~ ·. 

### 
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~; . . City of Mission Viejo - Volunteer Connection Day Project 

To commemorate Arbor Day, Earth Day, 
National Trail Day and Imagination Celebration 

as one event entitled 

Tierra Nativa'99 
Celebration of the Native Land 

8:00 an1 - 12:00 Planting 
10:00 am - 1 :00 pn1 Festival Activities 

To Volunteer or Sponsorship 
Call (949) 4 70-3064 
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City of Mission Viejo 

January 22, 1999 

FOR IMMEDIATE RELEASE 
#99-5 

Off ice of the City Manager 

Sherri ~I. Buuerfie:.: 
.'layar 

Thomas R. Potocki 
"1af<Or !',-o T em;,or,' 

\\"illiam S. Cray,rai, 
Ccuno'l .1/i'mb..,,,-

John Paul -J_p:· Ledes.il2 
Couna1 ,'kmba-

Susan Withrow 
Cauna1 Membi.T 

Daniel P. Joseph 
CilyMarmger 

Contact: Keith Rattay, Manager of Maintenance Services, (949) 4 70-3056 
Karen Wylie, Assistant to the City Manager, (949) 470-3051 

CITY OF MISSION VIEJO'S TIERRA NATIVA 
WINS STATE SPECIAL EVENT AWARD 

The City of Mission Viejo's Tierra Nativa will soon be honored with the 1998 

State Merit Award for Special Events by the California Park and Recreation 

Society. This event is held annually in April to plant along the Oso Creek Trail 

and is the city's celebration of Volunteer Connection Day, Earth Day, Arbor Day, 

Imagination Celebration, and Trails Day. 

., 

.•, 

Keith Rattay, Manager of Maintenance Services will accept the award on behalf 

of.the City at the California Parks and Recreation Society's Annual Conference in 

February 1999. 

25909 Pala • Suite 200 • Mission Viejo, California 92691 
http-J/www.ci.mission-viejo.ca.us 

### 

949/470-3051 
FAX 949/859-1386 
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City of Mission Viejo 
Recreation and Community Services Department 

PRESS RELEASE 

April 22, 1999 

FOR IMMEDIATE RELEASE #99-27 

Contact: Virginia Nonaca Chavez, Community Services Coordinator 
(949) 470-3072 Office (949) 581-0795 Fax 
E-mail: vchavez<@mission-viejo.com 

Tierra Nativa '99 Celebration 

Sherri M. dulteriield 

Thomas R Potocki 
Nayvr Pro i emnore 

William S. Craycrait 
Council NemiJer 

John Paul "J.P." Ledesma 
Council Member 

Susan Withrow 
Couoo1 N~mber 

Over 450 volunteers have pre-registered to participate in this year's Tierra Nativa' 99 

Celebration on Saturday, April 24, 1999 from 8:00 AM-1:00 PM. The following is a 

schedule of events and special highlights for the day: 

8:00 AM - Noon 

10:00 AM - I :00 PM 

10:30 AM - 1:00 PM 

11 :00 AM - 11 :30 AM 

11:30AM 

Shovel Aerobics and the planting of Oso Creek Trail 

Festival Booths with crafts, environmental groups, and 
entertainment 

Steely Pan Steel Drum Band 

Storytellers - Debra Weller and Bathgate Elementary 
School Storytellers 

Bunerfly Release - Butterfly Poem 

-MORE-

25909 Pala • Suite 200 • Mission Viejo, California 92691 
http://www.ci.mission-viejo.ca.us 

949/470-3061 
FAX 949/581-0795 

0013780



Sunday Monday Tuesday Wednesday Thursday Friday Saturday 

26 27 28 29 30 1 2 

; .. 

4:00p MVTV News 
4:30p Animal House 
5:00p Cu,.. & Flom o 
S:JOp llum•n C".eoraphy 
6:0llp Liv in~ Life 
6:JOp TI,o Mi"'ing Link 
7:00p 51rcni;th for Tod,y 
7:JOj> Crns; & Fla mo 
B:IJOp l-h1man Ccoi;raµhy 
8:30plivinr,l.lfo 
CJ:OOpThc MiiJ:ii11g Unl. 

4:00p MVTV News 
4:JOp Animol House 
S,OOp Cto>IS & Flame 
5:JOp llum:,n C...•oraphy 
6:00), U,· inK Lifo 
6:JOp The Mi66inc Link 
1:00pSttcrlijth for Todoy 
?:JOp Cross & Flame 
B:OOp lfum•n Cooi;raphy 
8:lOp Livin1;Life 
9:00p Tho Missini; Link 

3 

10 

4 
•l:OOp MVTV Nows 
4:JOp Animal House 
5:00pMi•sion Viejo City Council 

M~uting 

11 
4:00p MVTV News 
4:JOp Anim•l 11011,c 
S:OOpMission Viejo City Council 

t,.1.,.,iing 

4:llOp Musuni;i in Mo1ion 
4:JOp Earch Revealed 24/25 

5 
S:JOp Action@ Aliso October 
6:00pCityT•lkOCFA -..J 
6:31lp IW MD H•urdoua W ,.,~ 
7:00p MVTV New• 
7:30p Animal House. 
8:00p Crass Rccydo ~ 
8:JOp Di•blo Heat 
9:llOp Eth la, in Amcrico ,2 
10:00p Food Rule• 

4:00p·Musuni;,; in Morion 
4:30p Earth Rcvc•lcd N/25 

12 
S:JOp A cl ion @ A lloo Oc10bcr 
6:00p City T•lk OCFA _ I'/ 
6:JOp 1W MD Haurdoua W ••t""C'I' 
7:00p MVTV New& 
7:JOp Animol Hou•• 
8:00pCro5$ Recycle ~ 
B:JOp Di,blo Heat 
9:00p Etiii<S in America 12 
10:00p Food Ru IL'S 

6 
4:00p Mustani;i in Mo1ion 
4:30p Earth Revealed 24/25 
5:JOp Action@ Alioo October 
6:00pCity Talk OCFA 1;{ 

6:JOp lW MD Hourdnuo W •••~ 
7:00pMVTV News 
7:JOp Animol Houoc 
8:00p Crass R«yde ~ 
8:JOp Di,blo Hc•t 
9:00p Ethia, in Amc,iu ,2 
IO:OOp Food R u IL .. 

4:00p Muolanl7' in Motion 
4:JOp Earth Revealed 24/25 

13 
5:lOp Action@ Alloo October 
6:00p City T,lk OCFA II 
6:30p 1W MD Huordouo W .. ,"""'" 
7:00p MVTV New& 
7:30f, Animal House Dt. 
8:00p Cn .. Rccyde V 
8:JOp Dial,lo He•I 
9:00p Ethia, ir, America #2 
10:00p Food Ruh,, 

.• 4:00p Ametran Cinem.a f4 4:00p American Cinema M 
5:00p Hil7' Pcrfurm•no, Home 5:00p High Pcrlorman<e Home 

7 
4:00p Mustani;; in Motion 
4:JOp Earth Rev c•l«I 24 n.s 
5:30p Action@ Alioo Cldobcr 
6:00pCity Talk OCFA .l{ 
6:30p 1W MD Hu ... dous W ••••-r-
7:00p MVTV Now, 
7:JOp Animal llouSc fr 
B:OOp Crasa R«ydc 
8:30p Diablo Hc•t 
9:00p Ethia; in Am oriu If.! 
ID:OOp Food R u !cs 

5:JOj> Euth C.fo ft6 5:JOp E.irth C.fo t6 
6:00p Nav y/Marinc Corp, News 6:00p N•vy/Morino Corp. Nows 
6:JOp Heart Break Cafe il9 6:JOp tlcart Break Cafe tl9 
7:00p MVTV New• 7:00p MVTV Nc-,s 
7:JOp Animal Hou.., 7:JOp Animal tlouse 
8·00p Everybody i .. n Arrisi 28 8:00p Everybodyi .. n Arti•l 28 
8:JOp HOLA O,C. JO 8:JOp liOLA O,C. 10 
9:00p Project IV ipc Ou1 9:00p Projoo Wipc Out 
9:JOpCrowlngotd In Amcric, I~ 9:JOpCrowingOld In America~~ 

8 9 
4:00p Amcric;in Cinema 114 4:00p Amcri<an Cinema #4 
5:00p Hil7' Performance Home S:OOp High Performance Home 
5:JOp Earth C.(o % S:JOp Earll, C.fo 16 
6:00p N•vy/Marinc Corp, News 6:00p Navy/Muino Corp. Nows 
6:JOp Hc•rl Break C.fo tl9 6:JOp Hout Drcak C.fc 119 
7:00p MVTV News 7:00p MVTV Nows 
7:JOp Animal Hou!'C 7:JOp Anim•I House 
8:00p Everybody is an Alli6t 28 8:llOp Everybody is an Artis! 28 
8:JOp HOLA 0,C. 10 8:JOp HOLA 0,C. 10 
9:00p Project W Ire Out 9:00p Project Wire Out 
9:JOp Crowing Old In Arncrie> I~ 9:JOp Crowing Old In /lniorica #2,,. 

14 15 16 
4:00), Mu sung; in Motion 
4:JOp Earll, Roveal«l 24/25 
S:30p A<tinn e Alioo Cldobcr 
6:0!lp City Talk OCl'A 
6:30), IW MD H,urdou, W aste-lf-
7:0Cl)> MVTV News 
7:JOp Animal House ~ 
8:00pCma Recycle 171' 
8:30p Di,blo Heat 
9:00p Ethi"' in America 12 
10:00p Food Ru l<ll 

4:00p Amcrlo:m Cinem• 114 4:llOp Americ,n Cinema N4 
S:OOp High Performance Home S:OCl)> High Perform•n"' Home 
S:JOp Earth Cafe II(, 5:JOp Earth Cafo li6 
6:00p Novy/M,rine C.>rp. News 6:00p Navy/Morine C,rp, Newo 
6:.lOp Hc>rl Bre•k C..fc ,i9 6:JOp Hca" OrcakCafo 119 
7:00p MVTV Nows 7:00p MVTV Nows 
7:JOp Animal House 7:JOp Anim•I House 
8:00p Everybody i• an Artis! 28 8:00p Everybody is •n Artis! 2B 
8:JOp HOLA O,C. 10 8:JOp HOLA O,C. 10 
9:00p Project Wipe Out 9:00p Project IV ip,, Out 
9:JOpCrowingotd In America N~ 9:JOp Crowing~d In Amcrlc, 112,,,. 

17 18 19 20 21 22 28 
4:llOp MVTV News 4:00p MVTV News 4:00p Mu5toni;; in Motion 4:0Cl)> Mustang,; in Motion 4:00p Mustang, in Motion 4:00p Amcriain Cinem• 14 4:00p Amcricnn Cinem• 114 
,4:30p Animal House 4:JOp Animal lfou&c 4:JOp Earth Re•c•lcd 24/25 4:JOp l:l>rth Revealed 24/25 4:JOp Earth Revc•lcd 24/25 5:00p Hi~ Performance Home 5:00p Hi~, Perform an«> llome 
S:OOpCrc;i;s & Flame 5:00p Mis,;ion Viejo City Coun<il 5:JOp A<lion@ Aliso 0..-tober S:JOp Action O Aliso Oetober S.30p Action O Aliso October S:30p Earth Cafo i6 s,30i, Earth C.fo ~6 
5:JOpHum•nC.Corophy Meeting 6:llOpCityTall<OCFA t•.li 6:00pCil)'TalkOCFA 6:00pCilyTalkOCFA Iii 6:00pN1vy/MarincCorp.Ncws 6:00pN•vy/MarincCorp.Ncw6 
6:0Qic, I.iv Ing Life 6:lOp IW MD Hazardouo W aottl(t 6:JOp 1W MD HlZardou, W as1~ 6:30p 1W MD Huudous IV .st.,..,,. 6:JOp Heart Drc,k Cafe il9 6:JOi, Hc•rt Broak Cafe #19 
6:30p The Missing Link 7:00p MVTV Ncwo 7:00p MVTV Nc1>·s 7:0!)p MVTV Ncwo 7:CIOp MVTV News 7:0Cl)> MVTV News 
7:00p Strength for Today 7:30p Animal House ?:JOp Animal Hou.., 4/- 7:30p Animal House lJ' 7:30p Animal House 7:JOp Animal House 
7:JOp Cross & Flame 8:00pCrass Rccydc -~ 8:00pCrass Re<ydo 8:00pCrus Re,cydo '""IT"" 8:00p Everybody is an Arri&! 28 8:00p Everybody is •n Arli•l 28 
8:00p Hu null Ccolluphy 8:lOp Diablo Heal \ 8:JOp Oiablo Heal 8:J(lp Oiablo lfo,1 8:30), HOLA O,C. 10 8:JOp HOLA O.C JO 
8:30p Lh•ing I.ire 9:00p Ed,i°" in America Hl 9:00p Ethia, in America Ir? 9:0!)p Ethics in America -2 9:00p Project W ip,, Oul 9:00p Proj~ Wipe Cul 

!·9-,00J-'-,_T_h_c_J._l_i,_~i_n.;;s_L_i,_, k_· --,---ll------------·l-10-:00p_· .;_F_o_od_R_u_lc_• ______ 
1
_1_0_,00p..,;.._F_ood __ R_u_lc_"' _____ _, 10:00p Food Ru 1.. 9:JOp Crowing Old In Am cricn #l,, 9:JOp Crowini; Old In Am eri<:> ,J.. 

4:00p MVTV News 
4:JOp Animol HouOQ 
5:00p Cr<.,.. t. flame 
5:JOp Human Ccorophy 
6:00p U,•ing I.lie 
6:JllpThc Mi,:aini; I.ink 
7:00pSLocn1:th forToJ,y 
7:Jllp Cr°"" & Fl.,m e 
8.0!~, llumon C..'Og,aphy 
8:30p l.iving Lifo 
9:00p Tl10 Mi"6l11g 1.ink 

4:00pMVTV New• 
•l:30j> Anim•l lfouoe 
S:OOJ'> Cros, & Flam, 
S:JOp Uum•n G<-nraphy 
6:00p L\\• ing Life 
6:Jl~, l 110 Mh,-:ing Link 
7:00p~orength forTod1y 
/:30pCr~~'"~:-•,mc 
8;00p I hf !T-'Ph y 
8:JOp Li• 1 
9.00p Th,·,,,,.,.;ang Lin~ 

24 25 26 27 28 29 30 
4:00p MVTV News 4:0Cl)> Muslingli in Motion 4:00p Mustanill' in Motion 4:00p Mus1ani;; in Molion 4:00p American Cinema 14 4:0Cl)> Amcric,n Cinema ~4 
~:30µ Animal Hour,<> 4:JOp Earth Revealed 24/25 4:JOp Ear1h Revealed 24nS 4:JOp E.irth Revealed 24/25 S:OOp Hi(11 Pcrlorm•nre Home S:OOr Uii,11 Pcrformanre Home 
5:00p Missio11 Viejo City Council 5:JOp Ac,ion O Aliso O.:tobcr S:JOp Action@ Ali50 October S:lOp Action@ Alioo Cldober S:30p Earth Cafe 16 s,30i, Eard, C~fo •6 

M<ctini; 6:00p Cily Talk OCFA ,/ 6:00p Ci1y Talk OCFA 6:00pCil)' Talk OCFA 6:00p Navy/Marine Corp, Newo 6:00p Navy/Marine Corp, News 
6:JOp IW MD H,zardoua WutJ'~ 6:30p 1W MD Haurdou•W••tc ~ 6:JOplW MD Haurdou0Wa,1e~ 6:JOi, Hoart Break C,fe 1'19 6:JOp Ho•II Break Die iil9 
7:00p MVTV New• 7:00p MVTV Ncwe 7:00p MVTV New, ?:OOJ, MVTV New• 7:00p MVTV Newo 
7:JOi, A11im•l liousc t:L 7:30), Animal Houo,, 7:301' Animal Hou.. .K) 7;30p Anim•I House 7:Jllp Animal lfouoc 
8:00pCrusllc,.")'do ~ 8:00pC,uoRc'C)'de P« B,OOpCra .. Re<ydo '77 8:00pEverybodyi,.nArtis128 8:00pEver)WdyiHnAr1ist28 
8:JOi• Diabto He,1 8:30p Di•blo Heal 1ft B:JOp Diablo Hell 8:JOp 1101.A O,C. 10 8:JOp liOLA O.C. 10 
9:00V Ed1iai in America ~2 9:00p Ethialin America 112 9:00), ELhiQI in America 112 9~00p Project W !pu Out 9:00p l'rnject Wi1"1 Out 
10:00p Fond Rules 10:00p Food Kul.. 10:00p food Rul.. 9:30p Crowln&Old In Americ, 12,,. 9:JOp Crowing Old In America !ly 

31 1 2 3 4 5 6 
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MVTV Co 1mmunity Notices 

Order # 
1 lA 
2 1B 
3 lC 
4 10 
5 lE 
6 lF 
7 1G 
8 1H 
9 lJ 
10 lK 
11 lM 
12 lN 
13 10 
14 IP 
15 lQ 
16 lR 
15 15 
16 1T 
17 lUl 
18 lV 
19 lW 
20 lX 
21 lY 
22 lZ 
23 2E 
24 lU 
25 2A 
26 2B 
27 2C 
28 2D 
29 2F 
30 2G 
31 3A 
32 38 , 
33 3C 
34 30 
35 3E 
36 3F 
37 3G 
38 3H 
39 31 
40 3J 
41 3K 
42 2H 

Name of Notice 
MVTV Station ID 

Week Ending 1/16/99 

Come VISit the M.V. Library 
Report Fire Ants 
Hospice family care 
Modjeska House 
MVfV News " Got a story?" 
Graffiti Hotline 
Activity Clubs 
MVTV Com.mw1.ity Notice Charges 
MVTV Phone Number For Info 
MVTV Greeting Promo 
NARFE 
MV Animal Shelter 
Sadd.leback Commw,.ity Outreach 
Dayle Macintosh center for the disabled 
Disabled Vets 
Lions Club 
Daughter's of the American Revolution 
MVfV Public Access station ID ( Animation) 
MVFineArts 
Grandparenting Today 
AFS 
Council Meeting Notice 
Council Meeting Replay 
Food Rules 
MVIV station ID Global 
MVTV Progranuning Sched 5W1/Mon 4-7 
MVTV Programming Sched Sun/Mon?-10 
MVTV Programming Sched Tues-Sat 4-7 
MVTV Programming Sched Tues-Sat 7-10 
Library Volunteers 
YMCA Pancake Breakfast 
Elks Members 
The Byte Brothers 
Elks Bingo 
Bower Automotive 1 
Bower Automotive 2 
Elks Police & Fire Appreciation 
Alicia Village 
Elks Old Timers Night 
Chrufnas Tree Pick up~ 
Library Auction 
Underwater Archaeology 
Mission Viejo Community Calender January 

Items in Blue are new or updated ads 
Graphics YfD: 103 Month: 18 Current: 42 New: 8 
Item in green has been Fixed 

Start Date 
12/4/98 
12/4/98 
12/27/98 
11/24/97 
6/11/98 
4/1/97 
1/1/99 
3/17/98 

4/5/98 

7/1/98 
7/1/98 
1/1/99 
7/21/98 
9/27/98 
1/5/97 

7 /27/97 
8/1/97 
7 /24/98 
1/5/97 
1/4/99 
1/4/99 
1/4/99 
1/4/99 
1/4/99 
1/9/99 
4/19/98 
12/19/97 
5/20/98 
7/31/98 
7/31/98 
1/4/99 
1/4/99 
1/9/99 
1/9/99 
1/9/99 
1/9/99 
1/9/99 

End Date 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None· 
None 
None 
None 
None 
1/16/99 
4/19/99 
3/19/99 
5/20/99 
1/31/99 
1/31/99 
1/16/99 
4/4/99 
1/19/99 
1/15/99 
1/30/99 
1/29/99 
2/1/99 
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MVTV Community Notices 

Order # 

1 lA 
2 1B 
3 lC 
4 10 
5 1E 
6 lF 
7 lG 
8 lH 
9 lJ 
10 lK 
11 lL 
12 lM 
13 lN 
14 10 
15 lP 
16 lQ 
17 lR 
18 15 
19 lT 
20 1Ul 
21 lV 
22 1W 
23 lX 
24 lY 
25 lZ 
26 2E 
27 lU 
28 2A 
29 2B 
30 2C 
31 20 
32 2F 
33 2G 
34 2H. 
35 3A 
36 38 
37 3C 
38 30 
39 3E 
40 3G 
41 3H 
42 3J 
43 3K 

Name of Notice 
MVTV Station ID 

Week Ending 1/23/99 

Come V1Sit the M.V. Library 
Report Fire Ants 
Hospice family care 
Modjesk.a House 
MVTV News " Got a story?" ( Animation ) 
Graffiti Hotline 
Activity Clubs 
MVTV Community Notice Charges 
MVTV Phone Number For Info 
Household Waste ~ 
MVIV Greeting Promo 
NARFE 
MV Animal Shelter 
Saddleback Community Outreach 
Dayle Macintosh center for the disabled 
Disabled Vets 
Lions Club 
Daughter's of the American Revolution 
MVTV Public Access station ID ( Animation) 
:MV Fine Arts 
Grandparenting Today 
AFS 
Council Meeting Notice 
Council Meeting Replay 
Food Rules ( Animation ) 
MVTV station ID Global 
MVTV Programming Sched Sun/Mon 4-7 
MVTV Programming Sched StU1/Mon 7-10 
MVTV Programming Sched Tues-Sat 4-7 
MVTV Programming Sched Tues-Sat 7-10 
Library Volunteers 
YMCA Pancake Breakfast 
Community Calender January 
Elks Members 
The Byte Brothers 
Elks Bingo 
Bower Automotive 1 
Bower Automotive 2 
Alicia Village 
Elks Old Timers Night 
Library Auction 
Underwater Archaeology 

Items in Blue are new or updated ads 
Graphics YTD: 107 Month: 22 Current: 43 New: 4 

Start Date 
12/4/98 
12/4/98 
12/27 /98 
11/24/97 
6/11/98 
1/16/99 
1/1/99 
3/17 /98 

4/5/98 
1/16/99 

7/1/98 
7/1/98 
1/1/99 
7/21/98 
9/27/98 
1/5/97 

7/27/97 
8/1/97 
1/16/99 
1/5/97 
1/4/99 
1/4/99 
1/4./99 
1/4/99 
1/4/99 
1/9/99 
1/16/99 
4/19/98 
12/19/97 
5/20/98 
7/31/98 
7/31/98 
1/4/99 
1/9/99 
1/9/99 
1/9/99 

End Date 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None· 
None 
None 
None 
None 
None 
1/16/99 
2/1/99 
4/19/99 
3/19/99 
5/20/99 
1/31/99 
1/31/99 
4/4/99 
1/19/99 
1/30/99 
1/29/99 
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1MVTV Community Notices 

Order # 

1 lA 
2 1B 
3 1C 
4 10 
5 lE 
6 IF 
7 lG 
8 1H 
9 1J 
10 lK 
11 lL 
12 1M 
13 lN 
14 10 
15 lP 
16 lQ 
17 IR 
18 1S 
19 1T 
20 lUl 
21 1V 
22 1W 
23 lX 
24 1Y 
25 12 
26 2E 
27 1U 
28 3A 
29 3C 
30 2A 
31 2B 
32 2C 
33 2D 
34 2F 
35 2H 
36 2H 
37 3G 
38 3F 
39 3J 
4-0 3K 
41 3L 
42 3M 
43 3N 
44 30 
45 3P 
46 3Q 
46 3R 
48 4A 
49 48 
50 4C 
51 4D 
52 4E 
53 4.F 
54 4G 
55 4H 

Name of Notice 
M\tTV Station ID 

Week Ending 3/28/99 

Come Visit the M.V. Library 
Report Fire Ants 
Hospice family care 
Modjeska House 
MVTV News " Got a story?" ( Animation ) 
Graffiti Hotline 
Activity Oubs 
MVTV Community Notice Charges 
MVTV Phone Nwnber For Info 
Household Waste )¥> 
MVTV Greeting Promo 
NARFE 
MV Animal Shelter 
Saddlebac.k Community Outreach 
Dayle Macintosh center for the disabled 
Disabled Vets 
Lions Club 
Daughter's of the American Revolution 
MVTV Public Access station ID ( Animation) 
MV Fine Arts 
Grandparenting Today 
AFS 
Council Meeting Notice 
CoWldJ Meeting Replay 
Food Rules ( Animation ) 
MVTV station ID Global 
El.ks Members 
El.ks Bingo 
MVTV Programming Sched Sun/Mon 4-7 
MVTV Programming Sched Sun/Mon 7-10 
MVTV Programming Sched Tues-Sat 4-7 
MVTV Programming Sched Tues-Sat 7-10 
Library Volunteers 
Community Calendar February PG 1 
Community Calendar February PG 2 
Alicia Village 
Elks Officers 
SVUSD 
Youth Fair 
Lif-eguard 
CMV JOBI {Life Guard) 
CMV JOB2 (Dept Asst.) 
CMV JOB3 (Lib Pa~) 
CMV JOB4 {Animal Officer) 
CMV JOBS (Library Clerk) 
CMV JOB6 (Com. Service Aide) 
SVUSDBingo 
YMCA Spring Break 
Bahai Art Contest #l 
Bahai Art Contest #2 
Bahai Art Contest #3 
Tour d'Olympiad 
SVUSD Recreation 

~ 

Tierra Nativa ~ 

Items in Blue are new or updated ads 

Graphics YTD: 147 Month: 21 Current: 5S New: 10 

Start Date 
12/4/98 
12/4/98 
12/27/98 
11 /24/97 
6/11/98 
1/16/99 
1/1/99 
3/17/98 

4/5/98 
1/16/99 

7/1/98 
7 /1 /98 
1/1/99 
7 /21/98 
9/27/98 
1/5/97 

7/27/97 
8/1/97 
1/16/99 
1/5/97 
4/19/98 
5/20/98 
2/28/99 
2/28/99 
2/2B/99 
2/28/99 
1/4/99 
2/28/99 
2/28/99 
1/4/99 
3/7/99 
2/4/99 
2/4/99 
2/8/99 
2/8/99 
2/9/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
1/24/99 
3/7/99 
3/19/99 
3/19/99 
3/19/99 
3/19/99 
3/19/99 
3/19/99 

End Date 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
4/19/99 
5/20/99 
4/1/99 
4/1/99 
4/1/99 
4/1/99 · 
None 
4/1/99 
4/1/99 
4/4/99 
4/3/99 
3/21/99 
4/24/99 
3/31/99 
3/19/99 
3/25/99 
3/31/99 
4/5/99 
3/31/99 
3/31/99 
None 
4/9/99 
3/31/99 
3/31/99 
3/31/99 
4/12/99 
3/26/99 
4/24/99 
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M:VTV Community Notices 
Week Ending 4/4/99 

/-' 
{ 1 Order # Name of Notice Start Date End Date \J 

1 1A MVTV Station ID 12/4/98 None 
2 1B Come V15it the M.V. Library 12/4/9S None 
3 IC Report Fire Ants 12/27/98 None 
4 1D Hospice family care 11/24/97 None 
5 lE Modjeska House 6/11/98 None 
6 lF MVfV News " Got a story?" ( Animation ) 1/16/99 None 
7 1G Graffiti Hotline 1/1/99 None 
8 lH Activity Oubs 3/17/98 None 
9 ]J MVTV Community Notice Charges None 
10 1K MVTV Phone Number For Info 4/5/98 None 
11 lL Household Wast~ 1/16/99 None 
12 1M MVTV Greeting Promo None 
13 lN NARFE None 
14 10 MV Animal Shelter None 
15 lP Saddleback Community Outreach 7/1/98 None 
16 lQ Dayle Macintosh center for the disabled 7/1/98 None 
17 lR Disabled Vets 1/1/99 None 
18 1S Lions Oub 7 /21/98 • None 
19 1T Daughter's of the American Revolution 9/27/98 None 
20 lUl MVTV Public Access station ID { Animation) 1/5/97 None 
21 IV MV Fine Arts None 
22 1W Grandparenting Today None 
23 lX AFS None 
24 1Y Council Meeting Notice 7/27/97 None 
25 lZ Council Meeting Replay 8/1/97 None 
26 2E Food Rules ( Animation ) 1/16/99 None 
27 1U MVTV station ID Global 1/5/97 None 
28 1B Elles Members 4/19/98 4/19/99 
29 1C EUcs Bingo 5/20/98 5/20/99 
30 10 Norman P. Murray "Speak your language" 3/27/99 None 
31 2A MVTV Programming Sched Sun/Mon 4-7 2/28/99 4/1/99 
32 28 MVTV ProgrammingSched Sun/Mon 7-10 2/28/99 4/1/99 
33 2C MV1V Programming Sched Tues-Sat 4-7 2/28/99 4/1/99 
34 20 MVlV Programming Sched Tues-Sat 7-10 2/28/99 4/1 /99 
35 2F Library Volw1teers 1/4/99 None 
36 2H Community Calendar April PG 1 3/27/99 5/1/99 
37 2H Community Calendar April PG 2 3/27/99 5/1/99 
38 3G Alida Village 1/4/99 4/4/99 
39 3F EUcs Officers 3/7 /99 4/3/99 
40 3K Youth Fair 2/4/99 4/24/99 
41 3L Lifeguard 2/8/99 3/31/99 
42 3M CMV JOBI (Life Guard) 2/8/99 3/19/99 
43 30 CMV JOB3 (Lib Page) 3/10/99 3/31/99 
44 3P CMV JOB4 {Animal Officer) 3/10/99 4/5/99 
45 3Q CMV JOBS {Library Clerk) 3/10/99 3/31/99 
46 3R CMV JOB6 (Com. Service Aide) 3/10/99 3/31/99 
47 3S Pac Bell/BFI Phone Book Recycle~ 3/27/99 5/5/99 
48 4A SVUSD Bingo 1/24/99 None 
49 46 YMCA Spring Break 3/7/99 4/9/99 
50 4F Tour d'Olympiad 3/19/99 4/12/99 
51 4G SVUSD Recreation 3/19/99 4/9/99 
52 4H Tierra Nativa 3/19/99 4/24/99 
53 41 Library Book Sale 3/27/99 4/10/99 
54 4J Killian Church Casino Night 3/27/99 4/24/99 

0 55 4K Christian Fellowship 3/27/99 4/4/99 
56 4L Norman P. Murray "Stroke info" 3/27/99 4/20/99 
57 4M Norman P. Murray "Long Term Care" 3/27/99 4/21/99 
58 4N Norman P. Murray "International Day" 3/27/99 4/21/99 
Items in Blue are new or updated ads 

Graphics YID: 161 Month: 1-:l: Current: 58 New: 14 

0013785



e 
• 

0013786



The Mission Viejo News Is an independent weekly newspaper. We are not owned or operated by any ol the big daily newspapers. The views 
and opinions are those al the publisher and not ol any other organization. No reproduction In whole or in part is permitted without the express 
written permission of the Mission Viejo News. 
CLASSIFIED ADVERTISING: Advertisers please use the form In the classified section of the Mission Viejo News. 
DISPLAY AUVERTISING OFFICES: 23472 Vista del Verde, Ste. 6, Coto de Caza, CA 92679. Rates available on request. 
Display Advertising Representatives: Jerry White, Sandra White, Laura Rooney 
EDITORIAL OFFICES: 23472 Vista del Verde, Suite 6, Coto de Caza, CA 92679 
RUTH WHITE: Editor 
KATHERINE LARA: Art Director 

1 SUBSCRIPTIONS: $26.00 per year. Support The Mission Viejo News. We need each other. Subscribe Today. 
TELEPHONE: (949) 589-9990 
E-MAIL: cotonews @ deltanet.corn . • 

"Good News For A Change in Mission Vie10" _ 
- .............. ..., .. --........... -. ••• -., .... _,.:,_,..,." ... --"'.-...... ..... ,.,.;_,'',+, ..... .1,·~ii_~-..... "'"'~~~~ •• ~---... i,l!,~;,.~-----.. ·~-'"4.·--·~ .. .-.-........... ~ ....... ,.~ . ..,."-~-·-·---·1<~ ...... -t,,...-.:1 ........ -.._ •• .,. ...... _~·---·..:....--•• --..... ........... ...c. .... ,H ... U ..... -..:. ... a. ... --.·-

LOCAL 
·:NEWS· 

MISSION VIEJO 
OFFERS HOUSEHOLD 
HAZARDOUS WASTE 

COLLECTION DAY 
The City of Mission Viejo is 

pleased to announce its annual 
Household Hazardous Waste 
Coll~ction Event. This year's 
event is scheduled for Saturday, 
November, ·om 9:00 AM to 2:00 
PM ai th.knisys Corporation, 
I , ~ ., .~ I - • - '"' - I - •• - • ~ •. • - ,-.. - - _I 

between Alicia Parkway and Los 
Alisos in Mission Viejo. 

There is no charge for this 
service, and all Mission Viejo 
residents are invited to bring up 
·to 15 gallons or 125 pounds of 
household hazardous waste, 
such as used motor oil, 
antifreeze, ba~teries, paint, paint 
thinner, pesticides, herbicides, 
pool acids, cleaning supplies and 
photo chemicals. 

To minimize the potential for a 
delay, residents are invited to 
arrive between designated times 
according to first initial of last 
name, as follows: 

A-I 9:00 AM to 10:30 AM;.J-0 ... Night 2000. It will be held on 
10:30 AM to noon; R-Z noon to Friday, November s•h fr(?m 6:00 

2:00 PM. p.m. to 10:00 p.m. and Saturday, 
For more information, please November e1h from 9:00 a.m. to 

refer to the notice on BFI trash 4:00 p.m. in the Santa Margarita 
collection bill, the fall edition of Catholic High School Moisa 
City Outlook, or call {888)PICK- Pavilion at 22062 Antonio 
BFI. 

GREAT NEW 
CHRISTMAS BOUTIQUE 

IN R.ANCHO 
Santa Margarita Catholic High 

School will be holding its Tenth 
1ual Christmas Boutique to 

benefit Boys' Volleyball and Grad 

Parkway in Rancho Santa 
Margarita. 

More than 160 vendors from 
throughout Southern California 
will offer hand-crafted and 
manufactured gifts, clothing, 

ceramics and holiday it9s. The 
boutique will also .tture 
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4:- Give outgrown toys and· dothes to 
someone who can use them . 

5. Bring a container filled with your 
favorite drink to lunch every day 
instead of individual cartons. 

6. Avoid buying items that have 
excessive packaging. 

7. Decorate a shoe box with old 
wrapping paper and use it to store 
small toys and other things. 

8. Save used paper and use the clean 
side whenever you need scrap paper. 

-7''-. ........ 

9. Reruse a paper bag when you buy 
something small. 

10. Find out if there are any other 
uses before throwing things out. 

11. Take shorter showers. 
12. Be careful not to disturb plants 

• and animals when outooors. 

13. Volunteer to work at the 
recycling center. 

14. Save and ·reuse bubble and 
foam packing. ' 

15. Tum ott appliances when not in use. ' 

16. Ride your bike instead of in the car. 
17. Buy toys that are well made and last 
18. Get some friends and visit a local 

stream to collect trash. 
19.-Cu\.!iix-pack plastic rings . 
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CITY OF NEWPORT BEACH 
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Recyclable materials then fall into huge storage containers. 

When the containers are full, the recyclables are hydraulically 
pushed onto another conveyor that sends them into a baler. 

Once baled, the materials become commodities that are 
shipped into the world marketplace where they are used to 

, make new products. 

Old cardboard becomes new boxboard; old newspapers are 

returned for reuse at the LA Times and Orange County 

Register; aluminum becomes new beverage containers; plastics. 

are processed .into carpet and made into fiberglass; and steel is 
·· ' . used for new cars, refrigerators and steel cans . 
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• Know what's recyclable 
Newspaper; mixed paper (scrap paper; junk 
mail, cartons, etc.), cardboard, glass, plastic, 
metals and yard wastes are all recyclable. 

• Keep recyclable materials dry. Recyclable 
materials become unmarketable when 
contaminated with food wastes, animal 
wastes, yard wastes and other wet wastes. 

• Use your in sink garbage disposal for disposal 
of food wastes. 

• Use a plastic bag for any wet wastes, diapers 
and animal wastes that _you put in your trash. 
Bagging wet wastes helps keep recyclable 
materials dry and marketable. 

• Tie your newspapers in bundles. 

,e Put your yard wastes in a plastic bag. 

• Scrape/rinse glass, plastics, alwminum cans 
and other metals that you put in your trash. 
Cleari recyclable materials increase their 
marketability. 

• Don't mix wet wastes with recyclable materials. 
Contaminated recyclable materials usually end 
up in a landfill. 

• Don't put hazardous wastes in your trash. 
Paints, oils, pesticides, home cleaning products, 
car batteries, etc. are all considered to be 
hazardous wastes and require special disposal. 

Call the County of Orange at (714) 834-6752 
for the location of the nearest household 

hazardous waste collection center: 

Call the City of Newport Beach at (949) 644-3066 
for all other refuse related questions. 

., .. 
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N 

PACIFIC COAST HWY 

HOURS OF OPERATION: 
9AM to 1PM 

TUESDAY - SATURDAY 
Closed on rainy days and 

· holidays 

-· 

. r ' •. 

· COMPOSTING & ;, 

GRASSCYCLING ~ 

••• •,.; '· :i::-:: :-........ ~ .,'-: •• ;:,::,;,..,.~('"'" ;,;. :, -::,; •• -:~:~:: •••• :r, .. ;: .<t .,.,;-;:,::' .-.... ~ J 

Compost consisLS of decomposed organic 
wastes that are ecologically recycled as a 
soil conditioner. In addition to air and 
waler, carbon derived from newspaper, 
leaves, and twigs and nitrogen originating 
from manure, grass clippings, and kitchen 

...... wast.cs are key ingredients for nutrient-
rich compost. Compost is bcnelicial bc

cause notonly does it improve the soil fertility and air and 
water movement in soil but also saves landlill space and 
costs by recycling yard and kitchen wastes. 

Grasscycling is the natural recycling of grass by leaving 
clippings on the lawn when mowing. Nutrients such as 
nitrogen released from the dccomposilion of grass clip
pings increase the biological activity near the soil sur
face, resulting in a healthier-looking lawn. Through 
grasscycling, the need for fertilizers decreases and yard 
waste is recycled and divened from landfills. 

Visit the Oasis Senior Citizen Center located at 5th and 
Marguerite Avenues in Corona del Mar to view active 
compost clisplays and to obtain helpful tips on creating 
your own backyard compost. Infonnative brochures on 
composting and grasscycling are available at the center. 

INFO PHONE NUMBERS 
,. ..,. ~ ..... 9-,., ,,:X" ... r ~;;,;-~. ., . , , , .. .,·.,.~.1~ • /:-::,-,::-;. 

0 PRINTED ON RECYCLED PAPER 

HAZ 
& YARD WASTE 
INFORMATION I 

~- . . 

"''"'"'""""'''"''aam404-,pm~y-e 
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The following regulations should be observed in 
order Lo help us continue to provide you with 
high quality, efficient municipal refuse service. 

Ref use is collecled once each week. 

Property owners must provide a sufficient num
ber o( containers to accommodate all refuse accu
mulated on the premises. Containers should be 
constructed of metal or plastic and equipped 
with handles and a tight fitting lid. Any one 
refuse container must not exceed 45 gallons and 
50 pounds in weight, including contents. The use 
of sturdy, nonreturnable garbage plastic bags is 
highly recommended. 

Containers should be placed for collection on the 
stn.-et side of the sidewalks, in the parkway, or in 
dr.iveways next to the street. Containers should 
not be placed in the gutter or in the street. When 
the premises border an alley, containers should 
be placed at or next to the property line in the 
alley, but in no case shall the containers obslTuct 
any vehicular travel through the alley. Refuse 
containers must be set out by 7 AM on collection 
days, but not earlier than 7 PM the night before. 
Emptied containers should be removed as soon as 
possible after collection, but no later than 7 AM of 
the day following collection. 

Your cooperation in keeping alleys clear of parked 
cars will be greatly appreciated. 

Refuse collection services willllQJ; be provided on NEW 
Yi!AR'S DAY, MEMORIAL DAY, JULY 4th, LABOR 
DAY, TI-IANKSCfYING, or CHRISTMAS. When a 
specified holiday falls on a weekday,collc.-ct·ions will be 
ddayed one day for the remainder of the week. 

• Meat, game, or fish cleanings that are thor
oughly drained and securely wrapped to prevent 
leakage, odor, and access to flies and animals. 

• Paper, rags, cardboard, fiber, metals, glass, 
cartons, containers, boxes, bottles, jars, and other 
materials of similar nature normally discarded as 
household or business refuse. 

• Newspapers and magazines that are tied into 
bundles which do not exceed 50 pounds in weight. 

• Animal waste that is securely wrapped to pre
vent leakage, odor, and access to flies and insects. 

• Vacuum cleaner sweepings, ashes, sawdust, or 
similar powdery materials that are securely 
wrapped so they will not spill or be inhaled when 
collected. 

• Tree or shrub trimmings, limbs and branches, 
plants, and grass cuttings that are placed in bags 
and/or tied into bundles less than four feet long, 
18inchesindiameter,andnottoexceedS0pounds 
in weight. 

1~~$;:~-~~-tiiiilllilii1 
Household ha1..ardous materials; ammunition; explo
sives; industrial wastes; chemicals; pathological, toxic, 
and radioactive waste; acids; drugs; unwrapped hu
man and animal waste; large pieces of metal; machine 
parts; logs; tri:.-e stumps; and building scraps such as 
lumber, shingles, plaster, bricks, stones, concrete, as
phalt, and drywall. 

Willn1;~;tB~t~~:'1~:l~jJi;~i; 

_ •• •. •• -· · ~-- ···-· ·---------~--........ ,_. • ..._,u1,c""'~0::,,;:~_.. -
How do I sign up for refuse collection? 
It is not necessary to sign up for collection since no 
disposal feesarecollected; however, a recycling surcharge 
is included in your water billing. 

W11y are "Red Tags" placed or, containers? 
Red tags indicate non-compliance with refuse regula
tions. 

May I rent a disposal bin from tire City? 
The City does blQI rent bins. Private refuse collection 
contractors who have such bins may be found in the 
Yellow Pages listed under Rubbish Hauling. 

Does the City collect bulky items such as so/ as, water 
heaters, etc., during normal weekly pickups? 
The City does~ provide this service except on U1ose 
special pickup days which have been arranged by 
homeowners associations. 

Where can 1 take my recyclables? 
Charities and citizens are encouraged to redeem 
their recyclables at their local recycling cen-
ter. To find a recycling center near 
you, caLI U1e Recycling Hotline at 
(800) 553-2962 or our General 
Services Dept. at 644-3066. 

Recycl 
Today! 

SOURCE REDUCTION· . 
' • I < 

-•···' •;»'JI, ~o/,:"/.< ~.-/WM",wW,~ ;~.!!L~/,W/#'!'6 '. .~,. 

Source reduction is the design, manufacture, purchase, 
or use of materials to reduce the amount or toxicity of 
waste generated. Source reduction strategies include: 

•Choose pr~ucts Um tare recycled, reusable, refillable, 
repairable, reliable, and recyclable. 

• Invest in reusable rather than disposable products. 
Use mugs, cloth towels, and reusable shopping bags. 

• Buy products in bulk and with minimal packaging. 
• Repair or donate appliartces and doU1ing rather U1an 

discarding them. 
• Adopt practices that reduce waste toxicity. 
• Compost and grasscyde yard wastes. 
• Avoid impulse shopping - buy only what you need. 

I . 

~ 

In or,. 
goals 
trans, 
Mate1 
waslt 
MRP 
mech. 
cessn 
gram 
mizin 

Amo, 
in yo, 
vides 
recycl 

Newp 
Sllrpll. 

goals 1 

30% e, 

waste 
pasty 

Altho, 
tory, I 
will b1 
order I 
materi 
in bag 

Yard 
Anir, 

Witl,; 
anti CIJ 

Will SI 

0013794



u 

Do You Know Where 
The Water In, Your 

SGtorm .... Drai, •. '. 
oesc :T" 

·~ 

I • 

' ; 

I 

"· ' 

\ ' 
ToTheOcean .• ~ .. 7

• · ---·-----
. ~. 

0013795



ALTERNATIVE CLEANERS 

ALL PURPOSE HOUSEHOLD CLEANER 

1 Quart Warm Water 
1 Teaspoon Liquid Soap 

· 1 Teaspoon Borax, or squeeze of lemon 

GOOD FOR A MULTITUDE OF JOBS, 
INCLUDING COUNTER TOPS, FLOORS, 

WALLS. RUGS, AND UPHOLSTERY 

DISINFECTANT 

Yi cup of Borax in one gallon of hot 
water. To inhibit mold and mildew, do 
not rinse off Borax Solution. 

AIR FRESHENER 

Leave open box of ba~ing soda in places 
where odors are present. Open doors 
and wlndows for ventilation. Use 
flowers, herbs and spices. (Example: 
cinnamon in boiling water.) 

GLASS CLEANER 

}'4. cup of vinegar in one quart of warm 
water. (Do not use as windshield wiper 
solution as it may damage pump.) 

DRAINS 

Never pour liquid grease down a drain. 
Mix one cup baking soda, one cup salt, 
}'4. cup of Cream of Tartar. Pour % cup 
of mixture down the drain once a week. -

ALTERNATIVE PESTICIDES 

ANTS 

Locate the place of entry, squeeze a 
lemon in path and leave the peel. Ants 
will also retreat from lines of talcum 
powder, chalk, damp coffee grounds, 
bone meal, charcoal, dust and cayenne 
pepper. 

SILVERFISH 

Traps can be made with a mixture of one 
part molasses to two parts vinegar. 
Place near cracks and holes where pests 
live. 

COCKROACHES 

Plug all small cracks along baseboards, 
wall shelves, cupboards, around pipes, 
sinks and bathtub fixtures. A light 
dusting of Borax around the refrigerator, 
stove and ductwork is effective in 
controlling cockroaches. For a trap, 
lightly grease the inner neck of a glass 
bottle and put a little stale beer or a raw 
potato inside. 

HOUSE PLANT PESTS 
' 

Hot pepper spray will help to control 
pests on the leaves. Don't forget soap 
and water, be sure to rinse the plants 
with fresh water after treating. 

( 

NEWPORT BEACH FIRE DEPARTMENT 

HOW TO HANDLE COMMON 
HOUSEHOLD HAZARDOUS WASTE 

REDUCE • REUSE • RECYCLE 

HOUSEHOLD HAZARDOUS WASTE 
DISPOSAL INFORMATION 

HOURS - MATERIALS & AMOUNTS ACCEPTED · DIRECTIONS 

COUNTY OF ORANGE 
INTEGRATED WASTE MANAGEMENT 

HOTLINE 
(714) 834-6752 

"COLLECTION CENTERS· 

Huntington Beach 
171 21 Nichols Street 

Anaheim 
11 31 Blue Gum Avenue 

San Juan Capistrano 
Prima Deshecha Landfill 

La Pata off Ortega Highway 

NEWPORT BEACH FIRE DEPARTMENT 
HAZARDOUS MATERIALS DIVISION 

644-3113. 
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TOXIC TIPS 

DO'S 

DO Remember that most storm drains in .. 
Newport Beach empty into the bay. 

DO Remind those working on your property 
such as painters, masons, carpet cleaners and 
others that it is illegal to discharge any material 
other than clean water into the storm drain 
system. 

DO Remember that you as property owner are 
ultimately responsible for spills caused by those 
who are employed to work on your property. 

DO Reduce the amount of Hazardous Products 
you purchase by reading the labels and 
purchasing the least hazardous, also store all 
products in original containers. 

DO Recycle leftover materials by offering 
unused paints to your church, school, theater 
group or neighbors. 

DO Rinse water base paint brushes and rollers 
in the sink. Filter and reuse paint thinner and 
brush cleaners. Dispose of carpet cleaning 
solutions in sinks or toilet. 

DO Dispose of old oil base paint by painting 
cardboard, plastic or waste wood and placing in 
trash container for pick-up when dry. 

DO Dispose of used motor oil and antifreeze at 
a service station that is an approved collection 
site or take to a Hazardous Materials Collection 
Center. 

DO Cati the Household Hazardous Waste 
Disposal Hotline (7141 834-6752 for information 
on site locations, hours and materials accepted. 

THIS SERVICE IS FREE TO ALL COUNTY 

- RESIDENTS 

TOXIC TIPS 

DON'TS 

DON'T Throw products such as motor oil or 
paints into the trash. Dispose of properly. 

DON'T Rinse paint brushes or rollers in the 
street regardless of whether latex or oil base 
paint was used. 

DON'T Pour poisons or toxic chemicals down 
the drain. 

DON'T Dump waste oil, flammable liquids or 
paint on the ground. Dispose of properly at a 
service station collection site or Hazardous 
Materials Collection Center. 

DON'T Smoke while handling hazardous 
materials or store these products near any heat 
source. 

DON'T Store or mix different hazardous product 
types together. Also, keep materials in original, 
labeled containers. 

DON'T Allow commercial contractors, painters 
or carpet cleaners working on your property to 
dispose of waste water and cleaning solutions in 
the storm drain system. 

DON'T Rinse garage floor cleaners and auto or 
motorcycle engine cleaning products into the 
storm drain system. 

DON'T Dispose of swimming pool products such 
as acids and neutralizers in your household 
trash. It is illegal and the main cause of 
respiratory injuries to City of Newport Beach 
refuse personnel. Pool chemicals are accepted at 
your local Household Hazardous Waste 
Collection site, call 17141 834-6752 for 
information. 

POLLUTER BEWARE 

Laws were developed to protect the life 
and safety of the public, and to prevent 
subsequent damage to the environment. 
By following the tips in this handout, 
you will be able to avoid hidden. costs 
associated with accidental and illegal 
discharges of hazardous waste. Listed 
below are fines, penalties, and 
responsible party costs. 

An incident involving a misdemeanor, 
for example, cleaning of latex paint 
brushes or rollers in the street, is 
punishable by up to a $1,000 fine 
and/or possibly up to one year in jail. 

An incident involving a felony, for 
example, the willful discharge of crank 
case oil that enters the storm drain is 
punishable by up to a $25,000 fine 
and/or up to three years in state prison. 

A violator will be responsible for costs 
associated with the clean-up of the spill 
or discharge. Violators shall be 
responsible for costs incurred by a 
responding agency, such as the fire 
department, public works, police, and/or 
any other required agency, and/or the 
combination of all agencies. 

These costs will be based on the 
quantity of material spilled and hours 
spent cleaning up the spill. These costs 
may be paid to either the private firm or 
governmental agency that cleaned up 
the spill. • 
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The County of Orange has four 
Household Hazardous Waste Collection Centers available FREE 

to Orange County citizens .. (Proof of residency may be required.) 

COLLECTION CENTER LOCATIONS 

1071 N. BLUE GUM STREET 
Located between the 91 & 57 Fwys 

at the corner of La Palma Avenue 

and Blue Gum Street in Anaheim 

*Visit the Stop & Swap to obtain partially used 
household products at no charge. 

17121 NICHOLS STREET 
Next to Rainbow Recycling and Disposal. 

Major cross streets are Beach Blvd. 

and Warner Ave. in Huntington Beach. 

6411 OAK CANYON 
Next to City of Irvine Corporate Yard. 

From the (5) freeway take the Sand Canyon 

exit, go Southwest to Oak Canyon and turn right. 

·visit the Stop & Swap to obtain partially used 
household products at no charge. 

PRIMA DESHECHA LANDFILL 
From the (5) freeway take Ortega Hwy. {74), 

east to La Pata Avenue, turn right and 

follow road to Landfill entrance. 

COLLECTION CENTER HOURS OF.OPERATIO,N: 

.Tuesday through Saturday 
· 9:00 a.m. to 1 ::00 p.m. 

Collection Centers are Closed: 

Rainy Days; Christmas, Independence, 
NewYears and Jha~ksgiving Days. 

'· . 

Hazardous waste is not accepted from businesses, schools, 
government agencies, churches, non-profit organizations. 

•~ 
'• ,,, Prinied on recycled paper 
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In order to reach the State mandated recycling goal 
of 50% by 2000, the City transports all City collected 
solid waste to a Materials Recovery Facility (MRF) 
where !he waste is sorted for recyclable materials. 
The MRF is equipped with conveyors and other 
mechanized systems which separate and process recy
clables. This innovative recycling program seeks to 
maximize recycling while minimizing costs and m
convenience to residents. 

A monthly recycling surcharge is included in your bi
monthly utility billing. This fee covers direct costs 
associated with the City's recycling program only and 
docs not pay for refuse collection nor disposal costs. 

Newport Beach surpassed the 
1995 State goal of 25% by 
recycling over 30% of the 
residential waste stream 
between 1995-97. 
Newport Beach Recycles! 

Although separation of refuse is not mandatory, 
please remember that all of your trash will be me
chanically or manually sorted. In order to minimize 
contamination of recyclables materials, please sepa
rate the following items in bags, bundles, or a differ
ent container: 

Newspapers 
Yard and Food Waste 
Animal Waste and Diapers 

Residents are not asked to sort their refuse, but" are 
reminded to seal wet refuse in bags to prevent con: 
lamination of newsprint. 

With your continued support and conscious effort to 
recycle, Newport Beach will successfully meet its 
recycling challenge! 

REDUCl BEUS£ BECYCIE 

•Harbor View Hills 
•COM (North of Coast 
Hwy. to 5th Avenue:-
MacArthur-to Hazel) 

•5th Avenue-Hazel lo 
MacArthur 

•Broadmoors 
•Jasmine Creek 
•Jasmine Park 
•Lusk Tract 

-• &1.&I UVI I VJ.Ill 

•COM Terrace 
•Point Del Mar 
•Spyglass Hill 
•Canyon Crest 
•Seaview Broadmoor 
•Harbor Ridge 
•Harbor View Knoll 
•Harbor View Homes 
•Harbor Hill 
•Scawind 

A material is hazardous when it exhibits corrosive, 
poisonous, flammable, and/or reactive properties 
and has the potential to harm hwnan health and the 
environment. In fact, thousands are injured each 
year due to improper use or disposal of household 
hazardous materials, particularly refuse collectors 
who fall victims to fumes, spills, and explosions. 
Hazardous materials may also contaminate air and 
water sources through landfill seepage and intro
duction into storm and sewer drains. 

Be an INFORMED consumer. Follow these 
guidelines for the SAFE storage, and disposal of 
household chemicals. 

SAFE STORAGE: 
•Separate and store like products together. 
•Check label for storing instructions. 
•Check expiration dales. 
•Store out of reach of children and animals. 

SAFE .DISPO~A-L: 
•Do NOT pour products down drain, in storm 
drains, on ground , in trash, or in the street. 

•Share unused products with others. 
•Use Hazardous Materials Collection Centers. 

RESIDENTIAL REFUSE, 
RECYCLING, 

& HAZAR,DOUS WASTE 

CITY OF 
NEWPORT BEACH 

GENERAl SERVICES 
DEPARTMENT 

REFUSE DIVISION 
(949) 644-3066 

1 am 10 4 pm Mondav-Frldav 

• 
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TRANSPORTATION 
AND HANDLD\IG 

· A maximum of 15 gallons or 125 pounds 
may be transported per vehicle, per 
trip (Department of Transportation 
regulation). 

• Materials should be in original con
tainers (except motor oil, fuels and 
antifreeze). 

• All containers must have lids, be 
sturdy, non-leaking, and protected 
from breakage. 

· Do not combine 1ypes of waste. 

• Do not mix oil-base paint with latex 
paint. 

• Dry out emp1y paint cans and discard 
in regular trash. 

• If you wish to have a container re
turned (i.e. oil containers and boxes/ 
crates used to transport materials), 
please notify the attendant in ad
vance. Some containers may not be 
returnable. 

WHY Sf-a> TIL YaJ ORa>? 

VISIT THE 
STOP & SWAPI 

, A unique and FREE program 
that allows you to drop off 

household, yard, and car care 
products you no longer need 
and pick up others you can use. 

Currently available at the 
,) Anaheim and Irvine loca-. I 

. :{tit9,~. ·; l tions only. (Tuesday through 
j~ Saturday, 9 a.m. to 1 p.m.) 

FOR MORE INFORMATION ABOUT 
THE HOUSEHOLD HAZARDOUS 

WASTE COLLECTION PROGRAM AND 
THE STOP & SWAP CALL: 

(114) 834-6752 

Or su our webiste: www.oc.ca.gov/iwmd 

~ Orange County Recyclesl 

Printed ori 'rcled paper. 

EEi 

DISPOSAL OF 
HOUSEHOLD 

HAZARDOUS WASTE 

Household Hazardous Waste 
Collection Pro.m 
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DID YOU KNOW? 

• Most home, car, and yard care 
products can't be thrown in the 
trash? 

• Paint, used motor oil, and most 
cleaning products are considered 
to be "hazardous waste"? 

· If these products are put in the 
landfill they can contaminate our 
groundwater? 

SO WHAT CAN YOU DO? 

• 

EASY AS 1-2-31 
Pack unwanted home, yard, 
and car care products in your 
car. 

Drive to the Household Haz
ardous Waste Center closest 
to you. 

Sit in your car and fill out a 
simple form while an atten
dant removes the unwanted 
products. 

AND AWAY YOU GOI 
0 

LOCATIONS 

. Tuesday through Saturday 
9 a.m. to 1 p.m. 

except for rainy days and major 

holidays: Independence, Thanksgiving, 

Christmas and New Years Days) 

• Automotive products 
(antifreeze, motor oil, fluids) 

· Batteries (home and car) 
Cosmetics 

· Herbicides 
· Hobby supplies 
• Household cleaners 
• Fuels 
· Medicines 
· Paints (latex and oil) 
· Paint products 
· Personal care products 
· Pesticides 
• Polishes and waxes 
• Pool and spa chemicals 
• Propane tanks from barbecues 
· Unused road flares 
• Wood preservatives 

WASTE ""1T Ace.a> I ED 

Ammunition Asbestos 
Biological Business-generated 
Explosives Radioactive 

Compressed gas cylinders 

* See reverse for Stop .wop info! 
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CITY OF NEWPORT BEACH 
RESTAURANT CLEANING AND MAINTENANCE GUIDE 

August 71 1998 

TO ALL RESTAURANT OWNERS, MANAGERS AND STAFF 

The City of Newport Beach has recently experienced several beach closures due to high bacteria counts in the Bay. 
Orange County Environmental Health Division's stormdrain bacteriological monitoring has indicated that this high 
bacterium count may be associated with Newport Beach Restaurants. During the course of cleaning equipment and 
facilities some materials, cleaning agents and/or rinse waters may migrate into the storm drain system and finally into 
the bay. In addition dumpsters provide a perfect incubator for bacteria and fluids may leak from the dumpster into 
the storm drain system. The storm drain system consists of the curb and gutter, catch basins and pipes, which carry 
rainwater from our streets into the bay. 

The City seeks the support and assistance of all restaurant owners, managers and staff in eliminating the possibility 
of this type of occurrence. It is in our mutual best interest to maintain the recreational waters in Newport Beach to 
high standards in order to promote and facilitate the tourism that contributes to our local economy. 

In order to eliminate potential undesirable material, dumpster effluent and cleaning agents from migrating into the 
storm drain system and bay, it is necessary that all cleaning and dumpster storage be confined to a dedicated area 
with a hard surface where any discharge is connected to the sewer system. This area must also have a cover to 
keep rain from entering the sewer connection. Any new connections to the sewer system will require a permit from 
the Building Department. Absolutely no material, dumpster effluent, cleaning agents and/or rinse waters should be 
allowed to migrate into the storm drain system. Allowing any material, dumpster effluent, cleaning agents and/or 
rinse waters to enter the storm drain system is a violation of numerous municipal, state and federal laws. 

In addition it is important to periodically sweep your parking lot area in order to remove any potential contaminants. 
Sweeping of the parking lot should be conducted on a weekiy basts, at a minimum. 

You should also be aware the City will be increasing it's efforts to enforce.these requirements and the fines can be 
severe, starting at $100.00 for the first occurrence. 

Thank you for your support in making our community a better place to visit and dine in. If you have any questions 
please call the City's Code Enforcement Supervisor, Jim Sinasek, at (949} 644-3215 or the City's National Pollutant 
Discharge Elimination System Coordinator Stephen Luy, at (949) 644-3330. 

S0~·w11-
Don Webb 
Public Works Director • 
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COLLECTION CENTER LOCATIONS 

......._......._ ........ HAZARDOUS WASTE 

.................... ACCEPTED 
Oil & latex paint and paint products 
Automotive products 

(batteries, motor oil, antifreeze, etc.) 
Auto & furniture polish 
Household cleaners 
Wood preservatives 
Pesticides & herbicides 
Hobby & pool supplies 
Propane barbecue cylinders 
Unused road flare 
Household batteries 
(alkaline, nickel-cadmium and mercury [button]) 

Fluorescent light ballasts 

HAZARDOUS WASTE ~ 
NOT ACCEPTED ~~~ 

Business generated waste 

Biological waste 

Radioactive waste 

Ammunition 

Compressed gas cylinders 

Explosives 

Asbestos 

For more information, call our 
HOTLrN'E at (714) 834-6752 

or visit our web site at 
www.oc.ca.gov/iwmd 

TRANSPORTATION 

CAUTION should be used when transporting hazardous waste to a 
Collection Center due to the potential f.or spillage and/or exposure. 

• A maximum of 15 gallons or 125 pounds may be brought in per vehicle, per visit 
• Hazardous Waste must be in its original container (except motor oil and antifreeze). 
• Containers will NOT be returned, except for oil containers in good condition (upon request). 
• All containers must be sturdy, non-leaking and protected from breakage. 
• Containers must have lids. 
• Do NOT mix or combine Hazardous Waste (Exception: consolidate like paints -

combine partial cans of oil-base paint with oil base paint, and combine partial cans 
, of latex paint with latex or waler-based paint). 

• Dry out empty paint cans and discard in regular trash. 
• DO NOT MIX OIL-BASE PAINT WITH LATEX PAINT!! 

FOR ADDITIONAL INFORMATION CALL: 
911 ................. Household Hazardous Materials Emergencies 
834-4000 ........... .Integrated Waste Management Department 
667-3700 ............ Health Care Agency (HCA) Environmental Health 
800 553-2962 ........ CIWMB· Recycling Hotline - Motor Oil 
800 777-6476 ......... Orange County Poison Center 
800 69-TOXIC ........ Waste Alert to report illegal dumping 

• Californfa Integrated Waste Management Board 

... 
'• 91 Printed on recyded paper 

• 
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The following regulations should be observed in or
der 10 help us continue to provide you with high 
quality, efficient municipal refuse service: 

I. Refuse is collected once each week. 

2. Property owners must provide a sufficient number 
of containers to accommodate all refuse accumu
lated on the premises. Containers should be con
strnclc;:d of metal or plastic and equipped with 
handles and tight fitting lids. Any one refuse con
tainer must not exceed 45 gallons and 50 pounds 
in weight, including can weight. The use of 
sturdy, nonreturnable garbage plastic bags is 
highly recommended. 

3. Containers should be placed for collection on the 
street side of the sidewalks, in the parkway, or in 
driveways next lo the street. Containers should 
not be placed in the gutter or in the street. When 
the premises border an alley, containers should be 
placed at or next to the property line in the alley, 
but in no case shall the containers obstruct any 
vehicular travel through the alley. Refuse con
tainers must be set out by 7 A.M. on collection 
days, but not ear.lier than 7 P.M. the night before. 
Emptied containers should be removed as soon as 
possible after collection, but no later than 7 A.M. 
of the day following collection. 

4. Your cooperation in keeping alleys clear of 
parked cars will be greatly appreciated. 

: .,. .. ,; ~11[""('..:t:~,~ 

HOLIDAY SERVICE · 
• • • ~· ' '(1.;, "V:O, '\l,.• _, • 

Refuse collection services will not be provided on 
NEW YEAR'S DAY, MEMORIAL DAY, JULY 
4th, LABOR DAY, THANKSGIVING, NOR 
CHRISTMAS. When a specified holiday falls on 
a weekday, collections will be delayed one day for 
the remainder of the week. 

•Food waste such as meats and vegetables. 
•Meat, game, or fish cleanings that are thoroughly 
drained and securely wrapped to prevent leakage, 
odor, and access to flies and animals. 

•Paper, rags, cardboard, fiber, metals, glass, cartons, 
containers, boxes, bottles, jars, and other materials of 
similar nature normally discarded as household ref
use. 

•Newspapers and magazines that are tied into bundles 
which do not exceed 50 pounds in weight 

•Animal waste that is securely wrapped to prevent 
leakage, odor, and access to flies and insects. 

•Vacuum cleaner sweepings, ashes, sawdust, or similar 
powdery materials that are securely wrapped so they 
will not spill or be inhaled when collected. 

•Tree or shrub trimmings, limbs and branches, plants, 
and grass cuttings.Jpat are placed in bags and/or tied 
into bundles less than four feet long, 18 inches in di
ameter, and do not exceed 50 pounds in weight. 

Household hazardous materials; arrununition; explo
sives; industrial wastes; chemicals; pathological, 
toxic, and radioactive waste; acids; drugs; un
wrapped human and animal waste; large pieces of 
metal; machipe parts; logs; tree stumps; building 
scraps such as lumber, shingles, plaster, bricks, 
stones, concrete, asphalt and drywall. Bulky items 
such as water heaters, mattress and sofas. Unusually 
large amounts of refuse such as tree trin:11'Vngs, 
house cle,ning debris, packing boxes, etc. soa, 
~ inw1 t:;O I~· 

How do I sign up for refuse col/ectio11? 
It is not necessary to sign up for collection since no 
disposal fees are collected; however, a recycling sur
charge is included in your utility billing. 
Wiry are "Red Tags''.placed on co11tai11ers? 
Red tags indicate non-compliance with refuse regu
lations and are a warning only. 
May I re11t a disposal bin from tl,e City? 
The City does NOT rent bins. The General Services 
Department has a list. of licensed franchised haulers 
from whom you may contract bin services. 
Wlrere ca11 I take my recyclables? 
Charities and citizens are encouraged to redeem their 
recyclables at their local recycling center. To find a 
recycling center near you, call the Recycling Hotline 
at (800) 553-2962. 

~ 
~ Recycle Today! 

General Service Department, Refuse Division 
(949) 644-3066 

Household Hazardous Materials 
Orange County Hotline 

(714) 834-6752 
County or Orange Hazardous Materials 

Program Office 
(714) 834-8892 

Orange County Integrated Waste Management 
Department 

(714) 834-4000 
California Integrated Waste Management Board 

Recycling Hotline 
(800) 553-2962 

Orange County Vector Control 
{800) 734-2421 

~ C ~ Printed on Recvcled Paper 

• 
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CITY OF ORANGE 
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~ 1"'-t HAPPY S.O.R.T. SIN6S ••• 
~. r l 
11 ... 

" WE'\fE GOT A PROBLEM, BOYS AND OIRLS, THAT SPEAKS OF DOOM AND OLOOMr 

WE'RE THROWIN' SO MUCH STUFF AWAY, WE'RE RUNNINO OUT OF ROOM. 

NOW, JUS'f BECAUSE You THREW J'f OUT, IT HASN'T DISAPPEARED

IT'S SITTING IN THE LANDFILL FOR A COUPI.E HUNDR.ED YEARS! 

so HAVE A CLUE AND HELP THI! F..ARTHI NOW DON'T You BE A CHUMPt 

IF l'OU KNOW IT CAN BR USED AGAIN, DON'T SEND IT TO THF. DUMrr 

1:1 ~ Ill 

; en z ,a: ''' i:! en -- c::, 
Ill II a- ii! I Ill I • --~ 

' / 

.. 
13 
1.1.j 
f•Bu .. ,. 
e!~= 
'a.!!=• ea:a•• • _!I 
a DU .. 

.! ! u 
'a.• 
I .... • 
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lt•s best 
to be prepared! 

Living in California means living with the 

reality that a major earthquake can hit at 

any minute. Preparing for such an event 

will help you get safely through a disaster. 

We depend so much on household 

utilities for both comfort and security that 

it's hard to imagine living without them. 

But, putting all comfort aside, there's one 

household utility that offers more than 

simple comfort; it also protects your 

health and the environment around 

you. That household utility is 

your sewer system. 

Checklist for an 
EMERGENCY 

provisional toilet 

0 5-gallon plastic bucket with 
a tight-fitting lid 

0 2 boxes heavy-duty trash can liners 
(8-10 gallon size) with ties 

0 1 gallon liquid chlorine bleach 
or other toilet disinfectant 

0 2 boxes baking soda 

0 2 large boxes heavy-duty trash can 
liners (30-gallon size) with ties 

0 6-8 rolls toilet paper 

0 Hand sanitizer to clean and disinfect 
hands without water 

0 Feminine products 

Paper towels 

Moist towele.ttes or baby wipes 

For additional information, contact 
the Orange County Sanitation District 

Communications Department at (714) 962-2411 
or visit o· ~ · 1bsite at www.ocsd.com 

( ·;.: 

What to do 

if your sewer 

system becomes 

damaged or 
,., ,·.._ 

' inoperable 
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lanportance of your household sewer system 
In the event of a major disaster such as an earthquake, the sewer system in your area may become damaged 
or inoperable. Damaged sewer systems are health hazards. It is important to get damaged septic tanks, cesspools, 
pits and leaching systems into service as soon as possible. Trained personnel from local environmental regulatory 
agencies can help with these problems. · 

If your local sewer system becomes inoperable, there are proper procedures you can use to temporarily replace 
your toilet and safely dispose of sewage while service is being restored. In our continuing effort to protect public 
health and the environment, the Orange County Sanitation District has prepared the following step-by-step plan 
to assist you if an earthquake or any other disaster causes your local sewer system to fail. We recommend that 
you keep these guidelines close at h~nd because you never know when you might need them. 

How to create .a provisional toilet 

1 
If sewage lines are broken but the toilet bowl is usable, place 
a trash can liner inside the bowl and follow the disinfectant 
procedures below. 

• • .and safely dispose of sewage 

If the toilet is completely backed up, use a bucket with a trash 
can liner and make a toilet seat out of two boards placed 
paralle'I to each other across the bucket. For greater comfort, 
you can remove the seat from your household toilet and place 
it on the bucket. 

2 
Every time you use the provisional toilet, pour or sprinkle 
a small amount of regular household disinfectant, such as 
chlorine bleach (DO NOT mix chlorine with other disinfectants 
as it can produce a dangerous chemical reaction), baking soda 

After using the provisional toilet, you will need another 
container to empty the contents for later disposal. · 

The second container should be lined with a 30-gailon size 
trash·can liner. As bags from the provisional toilet fill up, they 
should be placed in the second container for safe disposal. 

NEVER deposit human waste or garbage on the open 
ground. This will not only pollute the environment but it 
can also create a serious health hazard. 

or laundry detergent to keep down odors and germs. J , . 
f1 r r -_w 

3 Cover the container tightly when not in use 
and replace the trash can liner when waste 
has accumulated. NEVER use a provisional 
toilet that is not lined with a plastic bag! ~ ~ '~ 

If you have no other alternative for disposal, it is safe 
to bury waste in trenches 24-30 inches deep. {Q) 

I 
CJ 
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TRASH AND RECYCLING COLLECTION SCHEDULE 

' 
HOLIDAY SCJIEDULE 

, Our curbside recycling and regular trash 
pickup service observe, sh "olidays a 

year: 

NEW YEAR'S DAY 
OBSERVED MEMORIAL DAY 

FOURTH OF JULY 
LABOR DAY 

THANKSGIVING DAY 
CHRISTMAS DAY 

If your collection day falls on one or these 
holiday,, your service will be one day late. 
tr your collection day does not fall on one 
or lhue sil holidays, bul is within a holl-

' 

1 

day week, pluce your contalnen ot curb-
side on your reRular trash collcclion day. 
Any other holidays other than those listed 
...,.Ill lia,•e regularly scheduled ~ervlcc with 

no delay,. 

e 

The map above shows the general bow1tlaries of each day's 
trash collection urea for Monday through Friday. Please 
put your trosh and ·recyclables et' the curbside or other 
designated collection point by 6:00 e·.m. on your scheduled 
day. Please remove your containers ofter pick up a soon as 
possible. Ir you have bulky items to discord, call Orange 
Disposal Service et 637-3010 to schedule. There is no 
charge for this service, but on appointment must be made. 
For replocement of recycling bins, or other pick up related 
questions, please call Orange Disposal Service at 637-
3010. 

For other questions relating to City business or programs, 
please coll 532-6480. Thank yo~! ·. 

STREET SWEEPING INFORMATION 

NOTICE 
Street sweeping services arc provided the day following your 
regular trash duy. Exception: If your tmsh day is Thursday, 
your street sweeping day will be on Monday or Tuesday, as 
posted. (Friday's 1rosh dny is S\VqJI on M1"1day.) 

NOTF.: On inclcmcnl weather day,. such a• rain or l,igh "fod•. there "ill he 
no !!1 reel sweeping. and no mnkoups. -----------' 

CITY OF ORANGE 
SOLID WASTE 

DIVISION 

General Information About 
Your Curbside Trash and 

Recycling Collection Services 

DEPARTMENT OF PUBLIC WORK: 
637 West Struck Avenue 

Orange, CA 92867 
(714) 532-6480 

RP\', 4/9H 

e 
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_ .. ., .. Trash Collection Information: 

• 

• • 

• 

• 

• 
• 
• 

• 

• 

• 

Refuse shall be in approved containers only and 
placed on the curb in the parkway (or alley) no 
earlier than noon of the day before, nor later than 
6:00 a.m. the day of collection. 
Containers shall be removed by noon of the day 
after collection. Failure to comply will result in a 
violation notice, and /or a citation being issued. 
Approved containers include: 

Sheet metal or plastic 20 - 45 gallon contain
er with tight fitting lid. 
Large plastic bags designed for exterior use, 
tied or secured in a closed position. 

Containers not approved for reguJar use: 
Small plastic bags designed for interior use 
so or 55 gallon drums 
Cardboard boxes as regular containers 
Note: If used, boxes will be take,1 and not 
retumed. (Corrugated cardboard bo:ces may 
be set out wilh recycling program if broken 
down a,uljlatte11ed.) 

Food wastes should be drained, and wrapped 
before placing in regular trash container. 

Wooden boxes and packing crates must be bro
ken up or flattened before selling out. 

Brush, tree, and shrub trimmings shall not 
· exceed 4 feet in length. Tie in bundles . 

not over 2 feet in diameter. Limit SO lbs 
per bundle. 

Refuse exceeding 60 lbs., including container, 
will not be removed by the City's 
contractor. Please keep containers within 
trus limit for maximum service. 

NO building or construction materials 
sand, rock, gravel, broken concrete, dirt, 
sod, tree stumps, auto bodies, tires, animal 
droppings, used motor oil or other hazardous 
waste. (for used oil pick up call 289-766./) 
For the /Jousehold Hazardo11s Waste hotline: 
834-6752 (Co1111ty of Orange) 

It is unlawful to dump debris of any kind loosely 
in the streets, parkway or alley. Failure to 
comply will result in a violation notice and/ 
or a citation being issued. 

e 

... Special Programs: 

=> Bulky Items such as refrigerators 
stoves, washers, dryers, freezers, 
water heaters, and other general 
household furniture or appliances 
may be picked up at no charge by 
calling the City's contractor, 
Orange Disposal Service at 637-3010. 
Please call at least 5 days in advance 
of your trash day to schedule. 

=> No lumber or construction material 
will be picked up as bulky items. To 
dispose of these items, call 637-3010 
to rent a commercial bin, or take mat
material to the Material Recovery 
Facility, 2050 N. Glassell or to a 
County Landfill. i'see 1nformauon ar ngh1J. · 

=> RECYCLING: 
The City's recycling program is with 
a three small basket container system. 
To obtain containers, calt 282-0200 
Recyclable material includes: 
• Orange Bin: 

Newspapers, mixed waste 
paper, magazines, catalogs, 
phone books. 

• Green Bin: 
Aluminum cans, and all 
steel or bi-metal·cans. 
Plasti.cs/ #1 or #2 only. 

• Yellow Bin: 
Glass bottles and jars. No . . 
rrurror, panes or cerarrucs. 

For more infonnation on the recycling 
program, please consult the Orange 
Recycles brochure, or call 282-0200 

Scave11gi11g of recyclable materials is 
illegal! If observed, call 511-646/ 

,...--- ', 

.. WHO TO CALL 

Trash & Recycling Information 

Strect/Sanitntion Ofiice (City) ..................... 532-64811 
Orange Disposul Scr.•icc (contructor) .......... 637-3010r 
Trash Collection ..................... , ................... 637-3010 
Sanitation Inspections ................................. 532-6480 
Scavenging Reports .................................... 532-6461 
Street Sweeping .......................................... 532-6480 
Bulky Item Pick Up ..................................... 637-3010 
Rental Bin/Drop Off Box ............................ 637-3010 
Recycling lnfonnalion ................................. 282-0200 
Recycling Container Replacement ............... 282-0200 
Used Motor Oil Pick Up (Re.ridlntial On(v) .......... 289-7661 
Household H8Zllfdous Waste Hotline ........... 834:.6752 
Public Dump/Buy Back Center (conlractor) ...... 282-0200 
Olinda Landfill (Caunrydllmp) .... ..................... 834:-(i752 

(cal! for ltoun o,-n. location and mat•rials accept,d) 

Other Important Numbers 

Drainage Problems ..................................... 744-5544 
Pothole Repair ........................................... 532-6480 
Street/Parkway Trees .................................. 532-6480 
Waste Water ............................................... 532-6480 
Missing Street Signs ................................... 744-5536 
Street Light/fraffic Signal Malfunclions ..... 532-6426 
Evening & Weekend Emergency ... 538-1961 
Street Sweeping Parking Control... ........... , .. 744-7444 
Utility Billing ............................................. 744-2233 
Water Plnnl. ................................................ 288-2475 
Community Services/Porks .......................... 744-7272 
Building Code Enforcement. ....................... 744-7220 
Police Department ...................................... 744-7444 
Fire Department.. ........................................ 288-2500 

Emergency Safety (Fire/Police) 911 

OLINDA LANDFILL 
(Vah:nLiu Ave., N. of Imperial Hwy.) 

Closed on 4th of July, Memorial Day, Labor Day, Columbus 
Day, Thanksgiving. Christmas and New Ycar·s. Gate fec:s, 
hour.i, and materials uocq,ted arc included on hotline infor-

mation line: (7l4)BJ4-6n2 . 
Public dumping also available al Orongc Rcsourw R.nwi.,ry 
Sy~t.'lns, 20.50 Glas!ICII, Orongc; (714) 282-0200 

Prinl«I oo Recycled Ptpc1, of Coone I 

e 
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Do You Know Where 
The Water In You_r 
Storm Drai, 
Goes? 

I': ,· 
·v 

! . .' 
t 

,; 

To The 
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4 ways to 
save water 

-n the 
Bathroom 

• Check your toilet for leaks. /J 
Put o few drops of food coloring in your toilet tonk. If the 
coloring begins to oppeor in the toilet bowl with out flushing, 
you hove a wasteful leak that should be repaired at ome. 

• Put a plastic bottle in yaur toilet tank. 
Put an inch or two of sand or pebbles in the bottom of o 
quart bottle and fill the rest of the bottle with water. Then 
place the bottle in your toilet lank, safely away from the 
operating mechanism. The bottle will save water on earh 
flush without impairing the effic.ienry of the toilet.. 

• Take shorter showers. 

• Check faucets and 
pipes for leaks. 

3 ways to 
save water 
in the kitchen 
and lau.ndry. 
\ /u . 

J se your automatic 
dishwas.her only for full loads. 

• Use your automatic washing machine 
only for fu.11 loads. 

• Keep a bottle of drinking water 
in the refrigerator. 
This beats the wasteful habit of running top water ta cool it 
for drinking. 

The Orange Gty Council and the Water Departmen1 
Staff ask that you adopt a program of water 

conservation at home and at wen. 

100 cubic feel = 7SO gallons 

• 

• Deep-soak your lawn. 
When you do water your lawn, waler ii just long enough la 
seep down la the roots where it is needed. A light sprinkling, 
which sits on the surface, will evaporate and be wasted. 

• Water during· the cool parts of the day. 
Eorly morning is better than dusk since ii helps prevent the 
grow1h of fungus. 

• Don't water the gutter. 
Position your sprinklers so that water lands on your lawn or 
garden, not on concrete or other paved areas. Also, avoid 
watering on windy doys. 

• Use a broom instead of a hose to clean 
driveways and sidewalks. 

• Don't run the hose while washing your car. 

• Check for leaks in pipes, hoses faucets 
and couplings. 
leaks outside the house con be extremely wasteful, 
especially when they occur in your main water line. To check 
for hidden leaks in your pipes, shut off oll lou,ets and tops 
around the house for 15 minutes. If the water meter shows 
some movement during that time, you have o leak. 

enting 714/744-2233 
Engineering 714/288·2475 
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SOURCE OF SUPPLY 
Approximately 7;% of Lhe Ciry"s supply is groundwater pumped from 
Ciry-o,med wells. About 22'% is 1reated water purchased from the 
Metropolitan Wa1er District which impons its water from the Colorado 
Ri••d the State Water Project. The remaining .~% is treated water 
fro •. _, 1ine Lake purchased from the Serrano Wa1er Dislrict. 

FIRE PROTECTION RATING 
The Insurance Services Office, a national organization representing 
the insurance industry, performed a comprehensive study and analysis 
of the reliability of the water system to supply water for emergency fire 
fighting purposes. The City of Orange water system received a near 
pe1iect score and a Class I Water t.:tility Rating . 

..._ GENERAL WATER SYSTEM STATISTICS ~ 

ActiYe \X'eUs ........................................................... l 5 
Total \'fell Capacity ............. • • • • • • • • ,. • .. • • 31,275 GPM 
lmponed \\1ater Connections .. • ... • • .. • • • ...... • 7 
Total lmponed Capacity .......... • .. • • .... • • • • • • 26.400 GPM 
Miles of Pipe ........................ • • .. ,. • ....... 430 
Ac1ive Service Connections ... • • ... • • .. • • • • • • • 32,800 
Pressure Zones ................. • • .. ,. ....... ""' ...... • .......... 5 
Elevations Served ....... • .... • • .. • • • • .. • • .. • • .. 110-930 feet 
Pun1ping Stations .. ............................ • • ............. • .. 16 
Sloragc T:u1ks .................. ,.. .............................. 18 
Total Storage Capacily. • • ........... • .. • .. • .. • • • 4:1.2 MG 
Mydr-anLs .................. • ...................... ~ ....... '1.079 
A\·erage Da)' Demand .. • • • • .. • .. • ..... • .. • .. • • • 30 MG 
;'lhximum Day Dem:uid .. • .... • • • • .. • .. • .. • .. • .... 50 i\lG 
GP.II = Gallm,s 1'£•r .lli11111e 
.ltr I/ii/ion c;nf!rms 
7,, /rms = 1(1() Cuhic Feel = I Bifliug C11il 

NEED TO CONTACT US? 

Cl.ASS I 
W~\TER l'TILITY 

• 

City of Orange \'hlter Depanment 
189 South Water Street 

P.O. Box '!49 

Orange. California 92866 

Water Qualily (714) 288-2475 
Willie Kra1ich ...... Sr. irater Q11a/i1y Inspector 

Roger Wes1ergard .... irater Quali~r l11speclor 

Water Engineering 

24 Hour Emergency 

Water Billing 

(714) 288-2475 

(714) 538-1961 

(il4) 744-2233 

; Anno~ Water Quality Report 1998 

I 
/ / 

I ' I I 

// 
i 

\ 
\ 
' 

" 
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CI TY OF 0 RA :N G E- A N N U A L WATI 
"l'rimao· Sll1n.4tzrds • Jlan.4tztary lf~olt/J.Rdaltd Slandatds F.stob/is«d by tM S1au of Califomia, Otpcrtm,..,.1 of 1/ealtb Sm·im" 

PARAMETIR (lllllls) 
MaG 

OR 
(PHGl 

ORGA..\'IC CHE.11/CAJS {mg/L) Pl'stiri41's/PCBs 

MAXIMUM 
CONTAMINANT 

LIVE1 

GROUHDWATIR 
RANGE AVlRAGE 

SURfACE WATER 
RANG£ AVERAGE 

Al:!chlor (0.00.. l 0.00! :.-o :,.1) :,;n \1) 

/llmine 0.001 0.003 .\ll ,\1) SD -~D 
:;=Ben=wo""'-n------------~ss:;"'"------'o~.0~1:::s---------;.\'!:a>'------~:,;::;;o~----;::,;:;;R----~:,;·R 

Gtrbofnran O.ll-< O.OIS .\l> .\"D ,\1) .\ll 
Chlordane I0.00003) 0.0001 .\ll .\1) :O.lJ .\Q _ ="·2"'.<1"'-0:':.=-------------'-":-(o=-'.o='=,~1'-'------'':co_;;;o='· ,__ ___ _,_.\"'m'------::,;:::·n=------:-:,;:::R----~:-;R 
lnbpon (0.79) 0 ., .\1) .\lJ XR SR 
Dibromochloroprop;me (DBCP) O 0.000! .\1) .\1J :,;n SI) 
DinOSl'b (0.01-il O.ooc :iD .\1) XR SR 
Diqu;u 0.02 0.02 .\l> :>D :,;n .\ll 
=En.C:d"'oth'c-:il-::l-------------:-(0=".)=-=-s::-)-----"':o:':.1"------=:,;'=;n'----'"'.:,;;::;;o:-----;,.1:;:;1------;"11 

Endrin o.OO! 0.002 .\l> :,;o :,;o :-n 
'::'Elhc'"1':'ie,.,,n"'-e-"'D'""ib"'ro'-"nu"'·de=l~ED=B),.__ _______ -:-'O':-----.......:O~.OOOO::"::"""';'-------'.\"',D:...._ ___ -:.\':=.O'------:-":c.Oc-____ :rn 
G~ph=te m o.· .\ll .\ll :,;n .\ll 
Hepuchlor O 0.00001 .\'D XD Sil SO 
Kry1:1chlor Epoxide O 0.00001 .\D .\0 :SD SI) 
=Li=nd:in:'=e"--c.,..-------------~o~.ooo=-=-2-----0~.000=-=-2--------"'-=:n:...._ ___ ~.\'-.O ____ ~:s-=.o _____ -:.\l!..__ 
~M-ceth""o~"'"",c"'hl~o~r------------'O~.D-l~-----~0~.04~··'------~X'-':0:...._ ___ ~N,.:o ____ ~:,;c-;o-----~~1} __ 
Molin:ue !\'S 0.01 11'0 :-.n :-.D SD 
Ox:um1 (0.05) O.l ~'D :-.o :,.1) :'-,1) 
=-Pe~n""u'""chlo;-;--ro-p""h-en-0""1----------;-(0:'.000-1~"'1c------:-0":.007-:-I -----'.\'=:o:...._ ___ -'::-;=;n:-----:X:c.Rc----- XR 

Piclornm (0. 5 l o.; :OiD ;\l) SR :-.R 
Pohcchlorinlled Biphemis (PCBs) O 0.0005 :'-oll SD Sil ,ll 
Sim:uine 0.00, 0.00.. !\'D :-.o ;\l)-0.000! :-,I) 
"1,45-TP (Sih·ex)" 0.05 0.05 :,.n !\ll XR SR 
Tbiobeni:arb NS 0.07 ( #0.00 I) ''D :,;o :'-,1) SD 
Top.phene 
SE.itM'OUTff.E ORGANIC CO.lfPOfh\'DS 
&nzo ( 3 )~TI'ne 
Di (2,etl1'1hfX'1) adip:ue 
Di C2-eth11hml) pbth'11;11e 
lleochlorobeozene -
llex:ichlo=·clopemadiene 
"!,3,7,S-TCDD (Dioxin)" 
l"OUTII.E OHC,ANIC CO.If POUNDS 
Benzene 
C3rbon TeU".lchlorirle 
"I,! ·Dichlorobenzene· 
• 1.~-Dichlorobenzene" 
"I 1-Dichloroeth:!ne" 
"I ,2-Dichloroetruule" 
• 1 1-Dichloroetmiene· 
"ds· 1.2·Dichloroetlniene· 
·=· I 2-Dichloroeth,iene· 
Dichloromethane (me111'1ene ddoridr) 
"\J-Dichloropropane" 
"1,3.Dichloropropene" 
F.tmibenzene 
Monochlorobenzene 

"I I 2.2·Tetrachloroeth:me" 
Tetrarhloroetlniene (PCE) 
Toluene 
"1,2,'i· Trichlorobenttne· 
"I. I.I-Trichloroethane" 
"1.1,2-Trit:hloroethane" 
Trichloroetl1'1roe (TCE) 
Trichlomfluoromediane 
• 1, 1.2-Trichloro- I ,2,2·trilluoroeth:u,e" 
\1mt Chloride 

TI.:RB!Dffi' (~11J) 

To131 Trih:ilomethanl'S 
,\UCROBIOLOGIC\I. (Presence/Absence) (c) 

0 0.00, ll'D l'iD !\'D :,.1) 

( 0. 00000'!) 

0.-i 
(0.012) 

0 
005 

0 

0 
0 

(0.6) 
(0.006) 

ss 
0 

0.007 
0.0, 
0.1 
0 
0 

XS 
(OJ) 
0.1 
0.1 

0 
NS 

(0.00)) 
0.2 

0.003 
0 

(0.7) 
(4) 
0 

(I.SJ 

ss 

0% 

0.0002 
o.~ 

O.OCk 
0.001 
o.o; 

0.0000000.l 

0.001 
0.0005 

0.6 
o.oo; 
O.OO'i 

0.0005 
o.oo6 
o.oo6 
0.01 
o.oo; 
0.005 
0.0005 

0.7 
0.0° 
0.1 

0.001 
o.oo; 
0.15 
0.0• 
0.2 

0.005 
o.oos 
0.15 
1.2 

0.0005 
1.75 

0.5 (b) 

0.1 
5% 

,1) l\'D ,\1) 

~l) Sil 
XD SD :SD :rn 

:,ii) SD 
:0,1) Xll 

:m 
XD SD .\'I) 

:;o ;,,11 :;I) 

XO ND !',l) XD 
/\'D l'ill 
ND !\l) :0,1) !1,1) 

I>ll :,ill XD 
:'-,1) :m 

:,.1) ;,,l) 
.-,1) 

,\1) 

SD ND .\'D 
:,;o 

XO !\l} SD 
l'iD :,.1) :SD 

,\'D XI) :,.11 Xll 
SD 

SD ND "l) 
~'D 
:.o .-o 
.\l} ND 

~1)-0.0013 ~l) 

XD ~1) ND ND 
ND ND 

,\1) :0,1) .\"D 

O.OS-0.0S O.Oi 0.M·0.09 o.os 

l);slribution S1;tem: R:ulge Nll·0.058 
Dislribution S1'Slem: R:ul~e :0.1>-0.S I% Al1T.IJZe 0.06% 
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#We believe you'll be extremely happy 
with Waste Management of Orange's 
new automated service, ~xpanded 
recyding collection prog,ram and flat 
rate structure. 

If you have any further questions, 
please call the City of Orange at 
(714) 532-6480 or Waste Management of 
Orange's Customer Service· Center at 
(714) 637-3010. " 

• 
-1:"'k• Printed on recycled paper ... 

Allo•I yo•r. 
. , ......... 
services 

·provider ... 

·waste 
•••••••••• 
of Orange. 

WASTE , 
MANAGEMENT 
of ORANGE 
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.ABOUT YOUR NEW. J: -

. - ... 

• WASTE COLLEC IION · 
1 e.- . SERVICE . · • . ,I 

:, 

., 

... 
. 1-4 

On April 2 7 ~ 1999, the City of Orange ( · 
. , - . I . 

terminated its contract with Orange: • 
, I • • 

.REMEMBER TO 
RECYCLE 
- . 

' Aluminuin Cans 
Glass Food and . 

Beverage - . 
Conlitiners · _ 

Steel/ Tari C.ins . · 
Plas~ Food'and '.. 
' ; . Beverage' , 

:- · Containers 
. Detergent 

/ 

Disposal Service and hired 'waste · .' Container$ _ . . 

Management of Orange to be its. new 
) : . . . 

tra~h coHectio~ service pro~i~er. 

Since that time, the City has received 

num~rous questio'!s from -residents 
. . 

" _ who. are. concerned about how . Jhis 

chang':Over will affect them. You may . 
. - . 

\. 

(:f!l & #2 Plastics)· -~ _. 
• ,1 Newspaper ·. ·. ' . ' 
. Mixed Pa.lfel'S . -

.. -Juri~ Mail. · · 
Magazines, Catal_ogs 

and Phone Books 
' Com1gated . . 

~t,oard Boxes 
• J ' 

-. have had some questiol'.ls. you~elf. 
QUESTIONS? · -. , 

• • • • I 

To help· ¥.5e any wo~rjes. :yo~ may 1 · 

have about how trash service will be. I 
I 

• • I ' 

cond~cted under Waste Management : . 

. Waste Management -·. · 
Customer.Service Center r _, 

(l14) 637-3010 . · · ', . 
.,; 

of Orange, here · a~ ,the answers to I · /. . ·• Scavenging -. ·, -

the questions· we receive most often:• I • . , ~~~·'. ~ ':: __ ; :: (
7l~~ 532-6480 , • 

. . _· ,• -~- . /:~·_:\·.>-=-~~:Bulky ~ Pitk~p 

' j ·-:~/:_.~_- ;~ :" . :_ ·. (~·~~ ~~~-301~ .. 
~ , - • • :::" ~ ,, ••• ..,,~ ".; > 

.,. 

-' ' 

" . - :.., 
·- . . . ~ - ,\ /~·~\/.· -:: ~-'.:·-.--. ;, ~·-

• '" - -.· ':ii' 

• 
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WASTE 
MANAGEMENT 
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• ADDITIONAL SERVICES 
BULKY ITEM COLLECTION 

Each Orange Resident with curbside refuse collection is entitled to two 
free bulky item pick-ups each ,:ear, with up to four large items or 20 
plastic ba. gs of refuse permitted per pick-ue. Bulky items include large, 
hard-to-handle items such as furniture, maJor appllances, and other 
household items that require two individuals to move. Call the Waste 
Management Customer Service Center at (714) 637-3010 to schedule 
your free bulky item pick-up. 

HOUSEHOLD HAZARDOUS WASTE 

The County of Orange operates free re~onal household hazardous waste 
collection centers for homeowners to take and dispose of their paint, 
automotive products, pesticides, cleanei:51 solvents, et~. The r~o closest 
centers for Orange residents are convemently located m Anaherm at 1071 
N. Blue Gum St. and in Irvine at 6411 Oak Canyon. For more 
information, call the County's Information Hotlme at (714) 834-6752. 

DISPOSAL OF USED MOTOR OIL 

Orange residen.ts can safely & easily dispose of used motor oil right here 
in Orange. Please refer to the Used Motor Oil Reference Card indosed in 
the Starter Kit or contact the California Environmental Hotline at 1-800-
CLEANUP to locate a State Certified Used Oil Collection Center near you. 

CHRI5Tl\1AS TREE RECYCLING 

We will collect and recycle Christmas trees for the first two weeks 
following Christmas on your regular trash day. Trees longer than six feet 
must be cut in half. Please remove all tinsel, metal ornaments and metal 
stands from trees. Flocked trees will be collected but not recycled. 

HOLIDAY SCHEDULE 

Waste collection does not occur on the following holidays: 

New Year1s Day 
Memorial Day 
4th of July 

Labor Day 
Thanksgiving Day 
Christmas Day 

When any of these holidays are observed on a weekday, refuse 
and recycling collections for the remainder of the week will be de.layed 
one day. PLEASE NOTE: During holiday weeks when your- refuse 
collectton falls on a street sweeping day, place your carts on the curb or in 
your driveway, NOT IN THE STREET. . 

,· 

LARGE BIN SERVICE 

For large household and yard projects, special bin rental service 
is available. Please call the Waste Management Customer Service 
Center at (714) 637-3010 for rates and infonnation. 
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HOME 
COMPOSTING 
WORKSHOPS 

available FREE to all·residents of 
the City of Orange 

SATURDAYS at 10:00 ant 
Under the Ash Tree 

February19 () April8 c,· June 17 
reservations not required 

Plan to attend one of these 90 minute workshops. Learn how to natu
rally recycling your yard waste. Hands-on demonstrations about com
posting, mulching, "grasscycling", and more. Workshop participants 

will receive a voucher to purchase a compost bin for only $15. 

Yorba Linda Blvd. 

+ 
N /).

x, 
b' 
~ 

[ 

All workshops are held at the 
Fullerton Arboretum 
Located at 1900 Associated Road, west 
of the 57 Freeway, off Yorba Linda Blvd. 

The Community Compost Education Program is sponsored by the Fullerton Arboretum 
and various cities including Orange. All entry fees, donations, and balance due for backyard 

composting unit are paid for by the City of Orange. Any donation made individually by 
Orange residents to the Arboretum will help to further Arboretum programs. 

For more information on other recycling pro~ms for the City of Orange, call (714) 744-5563. 
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) .. Groundwater 
•~;" Replenishment System 

Providing High-quality \1Vaterfor 
200,000 Orange County Families 

'; 

The Need for a Stable, Independent 
Water Supply 
Orange County and much of the southwest
ern portion of the United States are short 
of ,•.rater and dependent on increasingly 
less-reliable imported water supplies. 
Finding nev,r sources of imported 
water holds little promise, in fact, 
federal ,,vatershed policy and court 
actions will probably lead to 
decreases in future imports. As 
Orange County experiences 
increased population grmvth, the 
supply of existing water v.ill out 
distance the demand. One inno
vative approach to providing 
future high-quality , .. ,ater is the 
Groundwater Replenishment 
System. 

Typical 
WeD 

The Ground,vater Replenishment System 

=.r...1·f 
..i!1"~~ 
,••;£.-&,._ 

,"'1-:.J.Sl"'"".a. • 
.... sere 

i=t.r.wHI 
:..d:l"'"~e:::e 

•r:.~:...::r& 
r..1..:$"-e ...... 

..1,Mr: • .. =..r-.. ·o! 

.. QJ"t.;SCC.."'o-. 

.~;a.:c:·.; 
:r.: .. s:•.i, 

!:.s.<!"'r 

Groundwaror 
BDsin Boundary 

The Groundvvater Replenishment System vvi.11 take highly treated ,,vastewater nmv sent to the 
ocean and treat it through highly advanced microfiltration and reverse osmosis processes to 
standards that v,ri.11 surpass alJ drinking ,,vater requirements. Reverse Osmosis is the same 
process used by many bottled water companies. Some of the purified water v.ill then be natu
rally percolated into Orange County's large underground water basin , .. •here it v.ill actually 
improve the overall quality of our ground,vater. The remainder of the ,,vater v,ill be used for 
irrigation, industrial use, and for protecting the groundwater basin from sea,vater intrusion. 

Re"erse Osmosis (RO) is The process 
in which water is forced Through 
a 111e111bra11e 10 filler 
0111 co11tami11anrs. 
The RO membrane is 
like a microscopic 
sTrniner that allows 
011/y the water 
molecules ( H,O) 10 
pass 1hrough. 
Visuali:e the w01er molecules as 
rile si:e of 1e1111is balls. then relaiively 
speaki11g, mera/ and inorganic com
pou11ds screened out would be the size of 
softballs; organic compounds soccer balls; 
viruses 1/ze si:e of a tractor-trailer truck; 
bacteria TIU! si:.e of a large office building; and a 
pro10::.oa would be The relative size of a mounrain. 

--~.-~-..--~r --,-... -. -.....,-~~--~-
. . .••. '. ..... ·~;;;;j:l 

~ ~=~_.-..:__ '. :.. : -~- \ ::_. 'l __ -·----~·~'~'.."-'.:. \," .. · ~· ..... · 

,;....l 

. ~· 
,• ·, 
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• Additional information on the Groundivater Replenishn1ent System 
Besides providing 100,000 acre-feet of ne,-v vvater, enough for 200,000 families, here is what the 
Groundwater Replenishment System vvill do: provide water for multiple uses including house
hold, landscaping, industrial and prevention of seawater intrusion; make the County less 
dependent on more expensive, less-reliable imported \-vater; free up \vater which can be used 
by agriculture and the environment; produce "drought-proof" ,,.,ater, easing the hardships of 
the next drought; improve the overall quality of our ground\vater by adding this purified water; 
provide increased wastewater storm treatment capability; decrease the amount of ruscharge 
into the ocean; provide ,-vater that is more energy efficient and envirorunentally friendly than 
current sources; and provide water at a cost lov,•er than or comparable to imported \·vater. This 
proposed solution to the g,-o,ving need for more local water comes from over 8 years of study 
by the joint project sponsors - The Orange County Water District (OOi\'D) and the County 
Sanitation Districts of Orange County (CSDOC). The people ,,vho will be operating the Replen
ishment System, recently 
won the California '"'ater 
and Environment 
Association's Santa Ana 
River Basin "1997 Plant of 
the Year A,,vard" recogniz
ing their ability to run a 
safe, well-operated ,,vater 
production facility. Be
cause the ne,v System '"ill 
be built on the property of . 

Water Quality -Total Dissolved Solids (Salts) 

the h·vo agencies and use the Santa Ana River right-of-,vay for moving the water from Fountain 
Valley to the Anaheim percolation basins, there 1A'lll be minimal impact on the community. 
Health and safety ,,,ilJ be primary concerns with the new System - the water, treated beyond 
drinking ,vater standards, will constantly be monitored by the producers as well as outside 
health and regulatory agencies. The water will actually be purified hvice, the last time by 
natural groundwater absorption, the same process that purifies rainwater. This System actually 
improves on existing, similar water Systems already operating successfully in cities in Virginia, 
Texas and California. 

Feedback on the Groundwater Replenishment System 
We would like to hear from you concerning the Groundwater Replenishment 
System. If you have any ideas, thoughts or opinions on this new proposed 
System, please write the Orange County ,vater District (Attn: Tom Dawes) 
10500 Ellis Ave., P.O. Box 8300, Fountain Valley, CA 92728 or contact us 
through our Internet homepage: ,vwvv.onvd.com, or call 714- 378-3351. 
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TRANSPORTATION 
AND HANDLING 

• A maximum of 15 gallons or 125 pounds 
may be transported per vehicle, per -
trip ('Department of Transportation 
regulation). 

• Materials should be in original con
tainers (except motor oil, fuels and 
antifreeze). 

• All containers must have lids, be 
sturdy, non-leaking, and protected 
from breakage. 

• Do not combine types of waste. 

• Do not mix oil-base paint with latex 
paint. 

• Dry out empty paint cans and discard 
in regular trash. 

• If you wish to have a container re
turned (i.e. oil containers and boxes/ 
crates used to transport materials), 
please notify the attendant in ad
vance. Some containers may not be 
returnable. 

• 

WHV 5HCP TlL YOJ DRCP? 

VISIT THE 
STOP A SWAPI 

• A unique and FREE program 
that allows you to drop off 

household, yard, and car care 
products you no longer need 
and pick up others you can use. 

Currently available at the 
Anaheim and Irvine loca
tions only. (Tuesday through 

· Saturday, 9 a.m. to 1 p.m.) 

FOR MORE INFORMATION ABOUT 
THE HOUSEHOLD HAZARDOUS 

WASTE COU..ECTION PROGRAM AND 
THE STOP & SWAP CALI..: 

(n4) 834-6752 

Or see our webiste: www.oc.ca.gov/iwmd 

~ Orange County Recycles) 

Printed on tied paper . 

8 Im. egrated Waste 
Management Department . 

• 

DISPOSAL OF 
HOUSEHOLD 

HAZARDOUS WASTE 

Household Hazardous Waste 
Collection Pro. 
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DID YOU KNOW? 

· Most home, car, and yard care 
products can't be thrown in the 
trash? 

· Paint, used motor oil, and most 
cleaning products are considered 
to be "hazardous waste"? 

• If these products are put in the 
landfill they can contaminate our 
groundwater? 

SO WHAT CAN YOU DO? 

EASY AS 1-2-31 

(!) Pack unwanted home, yard, 
and car care products in your 
car. 

(j) Drive to the Household Haz
ardous Waste Center closest 
to you. 

Sit in your car and fill out a 
simple form while an atten
dant removes the unwanted 
products. 

AND AWAY YOU GOI 

LOCATIONS 

Tuesday through Saturday 
9 a.m. to 1 p.m. 

except for rainy days and major 

holidays: Independence, Thanksgiving, 

Christmas and New Years Days) 

~JAW~~'"1n~ 
Miili.l ~}(U) 

~~~~o~©t1i~ 
~J)W!)·.~~:~@m 

v®w~J 

• Automotive products 
(antifreeze, motor oil, fluids) 

· Batteries (home and car) 
Cosmetics 

• Herbicides 
• Hobby supplies 
• Household cleaners 
• Fuels 
• Medicines 
• Paints (latex and oil) 

Paint products 
• Personal care products 
· Pesticides 
• Polishes and waxes 
• Pool and spa chemicals 

Propane tanks from barbecues 
• Unused road flares 
• Wood preservatives 

WASTE NOT ACc.a> I ED 

Ammunition Asbestos 
Biological Business-generated 
Explosives Radioactive 

Compressed gas cylinders 

* See reverse for Stop .op info~ 
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· Honey, before 
· you go shopping, 
please check the 
Stop & Swap for: 

II' Latex Paint 
II' Bug Spray 
II' Chlorine 
v Cleaning products 

County of Orange Stop and Swaps ore funded by a Grant 
from the California Integrated Waste Management Board. 

n1
~ Printed r , ~cycled paper. 

'w<::, 

• 
Integrated Vvaste 
Management Department 

Before you shop ... 

Stop! 
Drop! 

and 

Swap! 
Household Hazardous Waste .tion Program Ji 

- - -

. ' -- ., :...,/. ~& .... ~ ·1~"'_L:-_ s.,;::"*& • 
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The County of Orange Integrated 
Waste Management Department 
introduces a FREE program that 
will SAVE you time and money ... 

Stop & Swap 
What is Stop & Swap? 
A unique program that allows you 
to drop off household and car 
maintenance products you no 
longer need and pick up other 
products you can use in your home 
and yard. 

How does it work? 
It's simple, just 

Stop 

Drop & 

Swapl 

Stop 
It's convenientl 
Just stop at one of three Regional 

!1 

Household Hazardous Waste Col- ' 
lection Centers, Tuesday through 
Saturday, 9 a.m. to 1 p.m. (except 
rainy days and major holidays). 

Drop 
It's quickl 
Drive through and drop off the 
household and car maintenance 
products you no longer need but 
can't throw in the trash.* While 
you wait in your car, an attendant 
removes the unwanted materials. 
These products will either be 
added to the Stop & Swap for 
someone else to use or be treated 
and disposed of in an environmen
tally friendly way. 

* This includes cleaning products, old 
paint, used motor oil, pesticides, pool and 
hobby chemicals, and much morel Call our 
hotline: 714-834-6 752 for more details. 

Swap 
It's easyl 
Park your car and visit the Stop & 
Swap area. Select products you 
can use at home, complete a 
simple form telling us what you 
are taking, and away you go! 

How much does it cost? 
It's FREEi Not only is it free, 
you actually SAVE money when 
you take these products home 
instead of buying new ones! 

Where is the nearest Stop & 
Swap? 
Stop & Swaps are found at the 
following Household Hazardous 
Waste Collection Centers: 

. •',• 

·:~J..;:' ~·~ 

Although the Son Juan Capistrano Center 
accepts household hazardous waste, it 
does not currently have a Stop & Swap. 

0 Orange County Recyclesl • 
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REPRESENTATIVE PUBLIC EDUCATION MATERJALS 

CITY OF SAN JUAN CAPISTRANO 
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TRASH RECYCLABLE YARD WASH 
- -

RECYCIABU PAPER I 

• Corrunateti cardboard 
• Junll Mail 
• Mat111Zines. 
• PhoneboollS 
• Cht)Jboa rd 

ICereaL'cracller b11xes> 

• No Mixed Prot1UC1S 
• <I.e. metat/paper 

comblnalionl 

oo·s 
• lrewsUaDer 
• Computer Paper 
• Any wntte PaJrer 
• Mixed Paper 

DON'TS 
• Waxed MUii canom 
• waxed Paper 
• No COIied Ma1erta1S 

RECYCIABll METAl 

• EmP11 Aerosol cans 
• Meta1 coat Hangers 
• Aluminum cans 
• Tin cans 
• food and Juice cans 

• No Mixed Products, 
o.e. metaL'paper 
comblnattonl 

DU'S 
• ·EmD1Y Paint cans 

ldrJ Datn1 ts O.IU 
• Metal foll 
• Lawn Fumnure 

DON'TS 
• Automottve/Plumblng 

Pans 

RICYClABll GlASS 

• FOOd/Beverage Bomes 
• Glass Jars and eomes 

• No Ceramtc1Pyre11 
• Ho Mirrors 
• Fluorescent r..-"~~ 

( 

oo·s 
• House WhrdOWS 
• uuvor; S0118 Juice eomes 

DON'TS 
• No Ught Bulbs 
• Ho ssrerv Glass 

. . RECYCIABlE PlASTICS 

DO'S OON'TS 

.,,. PO: Ison drin- 1111mes. unoto • No Plastic 
w'., Html container Uds 

• No MIXotl ..,. IIHi ldetement contalrrers, d 
-a"~ D1asttc W11ter aml mffll uro ucts 
""•" contamBrS, pails, T·sllln £J o.e. P18!Uclrrt81BI 

baUSI ~ CT ci)nblnathJn> e PB. lsurtnkter pfpe) EJ-~§rst 

ft UH: ltrash can Hmm. shnnll ~ t~: 
~

4J wrap, urocerv bagsl ~ Q 
-C;. PP: cwogun containers. lug- ~ ,._::i., gage, drinlJng straws) 

4 Pl: IP!asllc Plates. cups, egg w" canons. 1oo11 tranl 

,A oa.: CTupperware 811d 
._

1
., mixed utnttc contalrrersl 

B Please remove IIIIDldS, lids and IDOd l'8lklu8 from aH 
recvcl8bles betore IJ1BClnU them In lhe 'lrla I bllla" contBlner. 

--

YARD Wlffl 

DU'S 
• Grass Cthmlngs • Garden Trimmings 
• Green Plants • Weeds 
• Dry leaves • Wood scraps 
• Wood Chips 

DON'TS 
• Animal waste • Meal/fish/Bones 
• Palm Blanches • Dairy ProdUCIS 
• D1seased Plants • Sod/Din 

BLACK CON\,utfER # ______ BROWN / BLUE CONTAINER'-~ . 

... 
n Is meual to dispose or Household Hazardous waste CHHW> 
through the automalml restdendal program. HHW must be 
disposed or at a C8rtlflml cotlecdon center. lbe nearesr 
coflucdon cenrer Is located at the Prima Deshecha L.andllll 
csee map below>. Household Hazardous Waste Includes bur 
IS not llmhBll 10: 

• llsed Motor Oil • Old Paint 
• Solvents • Pesttcld8s 
• eanurtes • Pool CllemJcals 
• Cieanlng Products • Printer C8rtrtdUeS 
• WOod Preservattve • Unused Road nares 

can the office ol 
Ute ..... Cllllltv 
lnteurated' waste 
Management 
Depanmenl or 
SOlAG Dlsposal 
ror the conacuon 
centers· hours 01 
operation. A 
ma11mum or 15 Map,.,,, •• ,,.,, 

gallons or 125 i-.-------_. 
lbs. or hazardous materials mav be brought to the 
collectton center per vehlcle, per Visit. You must have a 
vatld 011ven ucense Number. 

-

CHRISTMAS TREE RECYCUNG 

Free curbside conecuon or vour Chrtshnas ~' -.,; . 
trees wlll take placa on vour normal .-: 
eo11ecuon dav. Ibo two was foltowrnu ._,.t-._::',...: _._:'""' 
New Years. Your lr8es need to b8 
unfloclled, free ol anv ornaments, ~ ..... -~ 
nails or stands 10 b8 rm:vc1e11. Tllo 
lre8S shoUld then be Placed al die 
curtJ Where lhev WIii be recyeled. 

GHEEN CONTAINER 11 ~---

0013829



-

. UOUT m AUTOMAlD SYSTEM 

The reason for this new automated collection program 
is to meet the requirements of the Calilornla 
Integrated Waste Managemenl Act of 1989. better 
known as AB 939. One ol the main obJecdves of AB 
939 is to get camornians to manage their soltd waste 
stream and reduce production of solid waste on an 
individual, basis U.e. source reducdonl. This law 
requires that each cib diVen 50% ol their waste 
stream away from the landfill bJ the vear 2000. 

Subscribers mav select a set or three specianv 
designed automate11 containers with an attached lid 
and wheels. A blacll container w1n be for regular 
trash. a brown or blue container for recvclable 
material and a green container for van1 waste. You 
mav choose a set or 35 or 61-gatlon containers. 

Jlpproxlmaterv 10 percenl of the residenttal waste 
stream is recvclable material. A list ol the materials 
that can be recvc1e11 are proVided on the bacll or this 
nver. From time to time as marlets are developed new 
recvclable may be added. If vou are unsure as to 
whether or not an Hem is recvctable, please can a 

-

TIPS FOR COlllCTION DAY . 

The automated solid waste and recvctino conecuon 
program is an efficient means of conecUng refuse, 
yard waste and recvctables, and offers Iona-term 
price stabili1V to the consumer. The program requires 
the use 01 automate11 conectton vehicles equipped 
wtth a robottc ann. The driver w111 use me robodc ann 
to Pict-up and dump the contents of the container Into 
the truck. Because of this, n Is imponant that all 
materials are placed inside of. not around or on top of 
the automated containers. 

HOW THE AUTOMATED SYSTEM WORKS 
In order to Improve emctencv. stabilize Prices and 
ensure regular collecllon of the automated 
containers. SOIAG Disuosal recommends lhat you 
remember the followtng on collection dav: 
1. T1t8 containers should IHI PlaC8d at cul'bslihJ no later than 

6,30 am on cof1ectron aa,. 
2. T1t8 contahten must be placed Sflfe-bv-sure 

11PP1UIJnlatelV 1' foot 11118rt and at l88S1 3· rrom anv 
obslnrelion. tte. tire hYtlrants. lre8SI 

3. 1110 containers sftould b8 Dl8C8d With the hllmHes & 

Wlteels• facing towards mu home. 
4. contatners shovtd De 1'81J10led rrom cm1JsllhJ Within 12 

hours aner service. 
5. nems maced outstaru or the conlBlmm wrn not IHI COOectBII. 

BUlKY ITEMS 

SCHIDULE A BULKY-rnM PICK-UP 
Each resldenUal customer Is enttUed to two (2) bulkY
nem plcll-ups free-of-charge per calendar vear from 
SOIAG Disposal. Please can a customer service 
representative to anange for a Plcll-up or the bulkV
nems on vour regular trash collecuon dav.: Addfflonal 
bulb-Hem picll-up may be ananued for a nominal 
charue per collectton. 

WHAT ARE BU1KY·ITEMS? 

Rems that cannot min your "blacll," '11rown / blue," or 
"green" automated: containers. such as a chair or a 
couch, are considered "bulkV-Hems." The bulllY·llem 
Is an oblect lhat can be handled bv a two-person 
crew. and may Include washers. drvers. refrigerators 
or olher large materials. 

--

NDN-PROm ORGANIZATIONS · 

Before vou put out large Hems to be landfilled, 
consider donating these Items 10 a non-prom 
organization. If vou would like more Information 
aboul bulky-Item pickups or lhe phone number of a 
non-prom organlzalion wllllng to pick-up your 
reusable items. please contact a customer service 
renresentallve al (114) 240·0446. 

' r, 
"', . 

-- ---
CUSl~:er ~S~r~o.~.r~S~~~~~;e tO aSSiSt ~O~~p,-ey:'I"'"\ _ . _ _ v _ •- " • __ 

.·;· ~i:; ~ ~~·"llr:1{!·!JJ ffi·T,'J t~tt:~~'1:·~ 11,l,:r.\t'.,j,f1!1 . ,. r:a J~ li1 
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BASURA RECIClABLI 

PAPO RECICLABll 

SI: 
• canon corruoado • Papet periodlco 
• Publlctdad • PaDet de computBdora 
• Revlslas • P8llet btanco 
• Dlrettortos t811!tontcos • P81J8t mezctatlo 
• canon para envases 

(&alas de oalletas/cerealesl 

• Productos mlxtos 
(metal v P8P8I 
comblnadosl 

HO: 
• Envases encennh>s de leche 
• PaPB1 enceratlo 
• Matertates de mcubrtmlento 

MOil RECIClABU 

• Aerososotes vacfos 
• Ganchos de atambre 

pars ropa 
• latas de alumlnto 
• Hots Iara 

SI: 
• Latas de Bflmentos/Jugos 
• Latas wacfas de IJlntura 

lse aceutan con ptntura secal 
• PaDel 118 estsfio 

HO: 
• Productos mlxtos • Relecclones automotrlces/ 

lmetal v papet comblnados> de plomeria 

• . VIDRIO RECICIABU -

SI: 
• Botellas de allnrentosllrebfdas • Ventanas de la casa 
• Jarros v frescos de vtdrto • eore11as de Hcor. soda v Juw 

HO: 
• Ceramlca/Pvrex • Focos 
• Espeios "-, 
• Tubos nuorer \l!S 

• Vidrto ,de S81JUrtdad 

- - -

PlASn• RECICIABLES 

SI: HO: 

/J)\ PU. lborenas de sOllas, • Tllpaderas de 
'Ct/ Pelicula ro1Q1Jr811Cal fflciptanras de pllislk:o 

@ 
lll'li lcomenedoras P8T8 • Productos mtxtos 
delenmne. comenedorus de tmetal v Pllist11:ol 
P1fllltlco para a;ua , tech&~

1
t} ~es 118 ·Pl{mlco 

Charolas, bolSas oara cam_~ • ~1a_1:,ara 

@ PICt etuberia para BSDfflOl'8SI ~ ~~~ntas 

@ I.IIPl. lbotsas oara boles do ~'~9 tJ 
basura, celo1tm. bo1s8s 118 VP 
llbarrotesl 

IJ>.. PP. fnrdlmmtes oara m,un, 
'<l:;I' matotas, PODOIBSI 

~ ~ 

IJ),,. Pl. IP181D11, tBl8s, contenedoros \:l:I para huevos , bamletas P8T8 
comlda do ptnttcol 

~ 01IOla lcontotl8dores de pl8s1Jco 
~ mtJtos W TIJDperwaro®J 

C!:Ill Por favor remuewa llquldos. tapaderas I reslduos 
Bflmenttctos de tollos IOS productos para redclar antes 118 
del]OSltal1os en el conterredor ''Clftlazur. 

DESECHOS OE PATIO: 

• Pasto conado 
• Plantas vanies 
• Hotas secas 
• Holuetas de madera 

• 08sechos animates 
• Ramas d1' nhnas 
• Pfantas emennas 

.I 
~ 
D£S1C1f0S on mm 

SI: 
• RectJnes def tantin 
• Yerbas 
• Sobrantes de madera 

NO: 
• C&me/uoscadt>/huesos 
• Prcnluctos IACIOOS 
• zacate/Uerra 

Los resldentes d1' San Juan ,CmJtstrano 
deben usar el contet111dor automadZado 
Verde. 

Los restdentes de la Clmlad de Dana Point 
pueden usa:r sus proptos contenettores 
(hasta 35 galones>. botsas o uueden atar 
los itev-"Qs de lanlin. 

·nu-.rurnnn urnn,o " 
................... .,. ........ - ..... I 

..... , •• Es Regal desb111:1rso de Dosll&hos Pellgrosos on el Houar <DPH> 
p0r medlo 1181 programs resldenctal automalllado. Los DPH deben 
depnsttarse en un centro dB recoletelon certlflcado. D cenrro de 
recoleccton se encuentra en Prtma Desecha Lamnm cvease maps 
Iris adetante>. Los Desecftos Pettorosos en el Heuar lncluven, 
aumiue sin umnarse: 

• Acetre US8do de automovu 
• sotvenres 
• Batorfas 
• ProductDI d8 bmlJfela 
• Presenantes para madera 

uama a la onctna dot 
Departamonto de 
Desechos lnte11rados 
1181 Condado de Orange 
0 SOLAG para IDS 

horarlos de oueracUm 
do los centros de 
l'ICOl8Cd6n. se PUoden 
deposllar en et centru 
de recolecclon un 

• Plntura vleJa 
• Posttcldas 
• Productos qufmlcos para alberca 
• canuchos de lmpresoras 
• LUcas de benosfa Sin usar 

l-1/2 m,lln, 

Prima 
f)t~ht"\.'h:1 t' 

1 
I 

l.nmlhll~ 

mallmo 11815 galones o 125 llbras do matertares P8flgrosos por 
veftfeulo v p0r visits. Usted d8b8 ser restdente del COndado de 
onmue v tenor llcencla de manelo o ta,teta de ldenuncacUm 
vatldas oara usar 1a11 1n11talat1ones. 

RECICIAJE DE ARBOLES DI NAVIDAD 

La recolecch)n en la banquets de arbores de navtdad 
se nevara a cabo en et d1a usual dB recoleecion. ,, ,, 
durante las dos semanas despues det sfio ... .,, 
mmo. Para l]'Offer ser redclados 1011 artJoles L 
no deben lener nteve artlffclal, esreras, · 
ctavos o bases. Se deben colocar en la 
banquet& de donde saran recogldos para 
ser reddados. 

---~ -·· I ---
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ACERCA DD. SISllMA AUTOMAllZADO 
La razon de este nueuo programa de recolecchin 
automauzada es el cumprtmlento del Acta de Maneto 
lntegrado de los Desechos de 1989. mas conoehla coma AB 
939. Uno de las pr1nctuales obletlvos de1 AB 939 es lograr 
que los calHornlanos maneten las desechos sotldos v 
reduzcan la ueneraclon de desectros solidus lndlvldual (Por 
eiempfo, reduccion dBi origen>. Esta leV miutere uue las 
ciudades canallzen 50% de sus desechos a otros lugares 
que no sean las basureros para el afio 2000. 

Los subscr1ptores ,en las Cludades de Dana POlnt, san 
Cf emente ti San Juan Ceplstrano pueden setecclonar un 
iuego de Ires contenedores esoeciatmente dlSenados con 
tapas y ruedas. El conlenedor negro serti para los 
desechos comunes v el cate o azul seni para matertates 
reciclables. Los resldemus de San Juan Captstrann puedlm 
obtener un verde adtcional para desechos dBi tanlin. Usted 
puede escoJer el Juego de 35 o 61 galones. 

Aproximadameme 70% dd llujo de des8cilos reslduudales 
constste de matertalaS rectdabtes. Una Rsra de IDs matemdeS 
que pueden ser rectdados 3P3l"BC8 at reveno de este 
votante. De vez en cuamto . nuevos matertales rectdabtes se 
pueden aiiadlr. SI no esta seuuro Si un articu1o es o nu es 
recidable, Dame a un representante para ser auxiDado. 

0. 

mus PARA B DIA DE RECOlECCION 

D Sistema de deSechos solldOs v de reclctadOs es el modo 
metor de recotectar basura , materlales reddatdes , otrece. 
estabffldatl en et precto, a la1'9(I Dl8zo D8f8 el consumhlor. 

Es ll111l0ffante para los resldentes de la CIUdad de Dana 
Point uoe rectben senlclo del velriculo de recol8cclon de 
desechos del lanlin que OJJera manualmente asevurarse 
que tos desechos de Jardin esten en balsas o esten BladDS 
apropladamente. 

fl programs reQUl8re el uso de vehiculDS automadzadDS 
de recoteccton UQUIP8dos con un brazo robodzado. El 
conductor osani el brazo robtltlzado para recoeer , vaclar 
el contenldo del contenedor en el camltm. D81Jldo a esto, es 
lmnonante que tDdos IDS matmtales se 11eposnen dentro 
del contBIIBdor automatlzado I nu luera o endma del mtsmo. 

- RINIONI n SlfflMA AUTOMADO 
Para melorar la eflclencla, establllzar los preclos y 
asegurar la recolecclon habttua1 de IDS contenmlores 
automatlZados, SOLQG DISPOSal recomlunda quo recuerde lo 
slgutente el Ilia de recotecchm: 
1. Los CG111enttdores deb8n de cotocarse en la orma de ta banqueta 

antes de tBS 6,30 a.m. ot dfa de recoleCCIOn. 
2. Los ct1ntenud0r8$ dotren de COIOC81'S8 on lmlo a otro. con on pte de 

swaracton r 3 ates de obStrueclon. IPar etellllffll, hhtrantes. mtJotesl. 
3. Las ct1nlene111JreS delHln de colot:am con las asas r ruedas 

IQJIHIIBndo 8 SD CBS8. 
4. Los cvntenel2ores delten de remuHtB8 dB la b8nQuuta entre 

1Z hom deslnrBB def B8n1cto. 
5. Los articutos colocados a ruera de ms amtmedOTBS no senin 

recQ1Jtdoa. 

:i-cv-~~~~~ ~T4:, . i I i-:, 4 0 .: i .4 .'.: \!Pf, 0.j,j .! ( 44. 4 r f O W Ii 1 

ARTICUlOS VOLUMINOSOS 

PROGRAME U RECOUCCION DE AR11CUL0S V0lUM1N0SOS 
Cada cllente resldenclal Ilene derecho a dos (21 
recolecclones de articulos votumlnosos sin costo al ano 
par parte de SOLAG Dlsposal. Por favor name a un 
representante para hacer arreulos de articulos 
vorumlnosos en et ara usual de reco!ecclon de basura. Se 
Pll8deD hacer arreuros para racousr anfcutos ~olumlnosos 
con un pago nomlnal por calla recolBCClon. 

cOUE SON ARTICUlOS VOLUMINOSDS? 

Los articulos que no caben en sus contenedores 
automatllados negro masura,. ca16/azul (reclelabJas> o 
verde {Jardin) tel como una SIiia o un coueh. se constderan 
"amcutos volumlnosos". El anfculo vorumlnoso es un 
obJeto que no puede ser manetado con un equlpo de dos 
personas, pudlendo sur lavadoras. secadoras. 
rotrtgeradores o cualquler otro obleto urande. 

-

ORGANIZACtONlS NO lUCRATIVAS 

Anres de uue usted sauue los aniculos volumlnoso para 
ser desecftallos. constderu llonartos a una oruanllaclon no 
lucrattva. SI desea mas lnfonnacton sobre la racoleccion 
d9 articulos vo1um1nosos o el numoro 1e1eron1co de alguna 
organllacton no 1ucrauva uue este dlspuesta a recoger 
articulos . usados, comuntquose con un ~ 
reuresentante m4) .240-0446. ( .....__ ~ 

"\ 

p fP SfiWYfff,,.- .. ··C:4_4_¥j ,, 1'!P.!I!"~. 
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IMP'ORTANT NOTICE 
NO DELAY IN TRASH COLLECTION TIDS JULY 4TH 

This year the Fourth of July falls on a Sunday. Currently the County landfills operate Monday through Saturday so you 
will not experience delay in trash service. On your normal collection day, please place your trash/recyclables out at the 
curb for collection. · 

PROPER DISPOSAL OF THE AMERICAN FLAG 
As we celebrate America's Independence this Fourth of July we may notice that the flags we display have 
become tom or tattered beyond repair. This past year the editors of Recycling News received a letter from 
a World War II Veteran regarding proper disposal of an American Flag. 

,,._.,_.,.The Orange County Veterans will forward the flags to the American Legion Post where they will be 
Disposed of in conformance with tradition and local laws. Please mail your old American Flags to: 

ORANGE COUNTY VETERANS 
SERVICE CENTER OFFICE 
1300 South. Grand Avenue, building B 
Santa Ana,. CA 92705 

TIPS TO REMEMBER WHEN YOU'RE AT THE BEACH OR PARK 

Did you know that our oceans provide most of the planet's oxygen, moisture and weather 
patterns? Every year, the Center of Marine Conservation sponsors a nationwide 3-hour beach 
clean-up, which has proven to be extremely effective. In 1987, in Texas alone, volunteers 
collected: 3 l, 773 plastic bags: 30,295 plastic bottles; 15,631 six pack rings; 28,450 plastic lids; 
and 1.914 disposable diapers. And around the nation, the volunteer clean-up crew collected close 
to 2 million pounds of debris in just 3 hours. So next time you go to the beach or the park, 
remember to bring a trash bag and before you leave try to spend a few minutes picking up any 
litter you find. ff you are interested in beach clean-up activities, please contact the Center for 
Marine Conservation at (202} 429-5609 or the Surfrider Foundation at (800) 743-7873. 

IMPORTANT Y2K INFORMATION 

By December 31. 2000 your city will need to be in compliance with the regulations set forth by state law AB 939. As you 
arc already aware. AB 939 is the state-mandated requirement for each City throughout California to divert 50% of their 
waste stream away from the landfill by the Year 2000. Over the past several years the Editors of Rec:rc!ing News have been 
discussing the 50% goal and the importance of reducing your waste. recycling and buying recycled products. Over the next 
year. your city will evaluating the programs currently in place and will review new ideas to promote the goals or the state 
law. Keep up the good work!!!! ,. 

Holiday 
Collection 
Schedule 

We will not pick-up on these holidays: 
- New Years Day - Memorial Day - Independence Day - Labor Day - Thanksgi\'ing Day - Christmas Day 

However, trash_ collection will resume one day later. 
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Unwanted Computer Parts - Help Your Community Recycle 
Rccen1ly there has been a lot of talk about the year 2000 
(Y2K} and the potential of imbedded computer chips 
disabling thousands of appliances, electronic products. etc. 
While the editors of Recycling News can neither confinn 
nor deny these repons. we would like to request our 
customers· help 10 Lry and locate alternatives to disposing of 
these items in the landfill. If you or someone you know can 
direct us to a non-profit organization willing 10 accept these 
items or a rcmanufacturer that would be interested in 
securing this material. please contact our office in writing. 

Some locations that may take old computers (via the internet) 
CALMAX - http://www.ciwmb.ca.gov/calmax 
Detwiler Foundation - http:/www.detwiler.org 
Goodwill Industries of Orange County -
http:/ocgoodwill .org/computer _donations.html 

More Trash Friendly Websites 
Solag Disposal. Inc. - www.solag.com 
County of Orange - www.oc.ca.gov./iwmcV 
Laguna Hills - www.ci.laguna-hills.ca.us 
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KEEP RECYCLING WORKING - AMERICA RECYCLES 
0 3 C 

'
·i: • • • ·11 h h . . . . h d I A , n November 1 , a 11orn1a cmes w1 ave t e opportunity to parttc1pate m t e secon annua menca "("" -0 

R~cycles Day - a national campaign design~d specifically t~ reinf~rce pub.lie su~port of r~cy~!ing. Your f "V~ 

Ctty. the Couniy of Orange and SOLAG Disposal would hke to Keep Recycling Working. · You can 11.l oi 

help by remembering to reduce, reuse, recycle and compost your waste, but most importantly ... purchase 'i. ! 
products that contain recycled materials. By working together we can preserve our planet, promote a -1. ,..,. 

healthier environment and secure the future of recycling. 
0

~M6f..~ 

SPECIAL GIVEAWAY 

To celebrate America Recycles Day, on Saturday, November 13 from 8:00 a.m. to 12:00 p.m. Tierra Verde Industries, 
a green waste recycling facility located in San Juan Capistrano, has offered to donate compost for. use 

in your yard. Bring a shovel and a large container/bag to Federal Doc Loading, located on Alicia 
Parkway between Avila and Aliso Creek Road in the City of Laguna Niguel to collect the free 

~ . -~'~-
compost matenal. ""P~ --~--~<::~-. 

. / -· ... .,. ' r ~-,"'--

FIND A NEW USE FOR AN:-oufITEM.-. :./>:~·. 
// .-_:- . . ~.,;4 ·:·-,.~-.-: _.,_ -'~J /~ )\ ·t,/ ~.,.~; .. ~_ 'i.'~. 

Have an old bike that needs fixing or a:cbair tb~~.,.i.~JP.i~.,,~~a'feg?~(?~~-~~ut some other large it.em that needs some 
minor re.pairs? Before you throw that i,tem away;-~~f Pf~~V¢;it,fu~~e w,po could put it to good use? There are 
many organization such as Goodwill :Industries,--'Ch!l<ft~J~ 'H,qs¢.4l.l' of-Orange County (CHOC) and the Salvation 
Army that make it their business to bring new life\to.~def;_ft.ll.Af.ibl€iteinS:_Jn the·spirit of goodwill 
and less waste. SOLAG Disposal, I~c. together,.~fth ybur·qfy ,e~s;ourage you to contact these 
organizations before you throw a reusa.ble ite1:1 ii;lJ~e·traslJ:· J::or telephori~.nu[!lbers to these or other 
non-profit organizations. please look in the;-yellow:pag~s.linder~'.ThriftSJiops," or you may contact 
Solag Disposal for more information. Al~o remem~rJhat y~~ oontribution may be tax deductible. •~~__, 

. \.... -, ::----,· ... · .. r : .· :··: .~ :· . ..· 
ENVffiONMENTALAWARDS::~> :~"_.j·,f:;<._ .. ~· > .. 

-,,"" ........... . . . .. . . . . . . - ,.,.. .. ~ . 
The Cities of Dana Point, Laguna Niguel, San ~Cl~~rite,~S~ri:J~JJ Capistrano and the County of Orange would like to 
recognize the following businesses for their outstandin!refforts to reduce waste and recycle in their community: 

Duubletree Guest Suites, Dana Point• Flex Foot, Inc.• Trade Winds Motel 
Unichem Industries, Inc. • Tall Mouse Arts & Crafts,. Inc. • Auto Care 
Launderland • Mission Yamaha, Inc.• Saturn of San Juan Capistrano 

Each of these businesses are being recognized by their respective cities for their dedication to help keep 
our environment clean and their commitment to recycling and source reduction. 

TRASH FRIENDLY WEBSITES 
Solag Disposal - www.solag.com 
www.choose2reuse.org - This website will give you 
valuable information and on-line resources to help 
in your efforts to re-use everyday items. 

Dana Point - www.ci.dana-point.ca.us 
Laguna Niguel - www.ci.laguna-niguel.ca. us 
San Juan Capistrano - www.sanjuancapistrano.org 
San Clemente - www.cty.org/san-clemente/ 
County of Orange - www.oc.ca.gov/iwmd/ 

• r--=-"""--==-==-=========== 
Sal~:;~:~::,,w · ~,, Dana Dolphinl1 Selena Seal~-- SO LAG 41 

~- San Clcmcn1e I, 0 / Capi-1rnno Dana Poim . ) ,l: ;-,,, ISPOSAL ;Al. _ 

Corky Coyolc r,._ Quad Cities ~~ / 
Laguna Niguel -.., Recycling Program ~ J 
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YES 

IS YOUR TRASH WEJGHIWG YOU OOWW"l 
Items that are too large to fit in your container are considered bulky-items. As a customer 
of SOLAG Disposal you are entitled to two bulky-item pick-ups per calendar year, at no 
extra charge. Almost anything that can be managed by a two-person crew wiIJ be picked up 
as a bulky-item. This includes old furniture, appliances, carpet, mattresses, waler healers, 
etc. Loose items need to be bagged or bundled, and no liquids or drums of any kind will be 
accepted. Before you pul out large items to be landfilled, consider donating these items to 
a non-profit organization. lf you would like more information about bulky-item pick-ups or 
non-profit organizations willing to pick-up your reusable items, please contact one of the 
customer service representatives at (949) 240-0446, Ext. I. 
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RECYCLING YOUR CHRISTiVIAS TREE IS AS EASY AS 1-2-3 .... 
Can you believe that the Holiday Season is already behind us? Well it's time again to recycle your Christmas Trees. Depending 
on where you Ii ve, collection of your trees will take place on your normal collection day during a two week period shortly after 
Christmas or after the New Year. Just follow these three simple steps: 

FlRST, please review the front of your bill for the dates of the curbside collection of your Christmas trees. 

SECOND, Remove all decorations, tinsel and stands (wood or metal) from the tree before collection. If your tree is over 8-feet 
in height, please cut the tree in half. 

THIRD, Place your tree at the curb next to your container on collection day. On trash day a separate collection vehicle will pick 
up your Christmas tree. 

NOTE: Flocked trees or trees with nails, stands or ornaments cannot be recycled, but will be picked up and disposed of at the 
landfill. Please do your part to help recycle your trees. · 

ITS NEVER TOO LATE TO RECYCLE OLD CHRISTl\ilAS CARDS 
i::or the past 20 years St. Jude's Ranch for Children has recycled holiday, birthday, get well and all other occasion cards. St. 

ies Ranch is a non-profit home for abused and homeless children located in Boulder City, Nevada. People from across the 
Onited States and around the world send used cards to the Ranch. In 1992 nearly one and a half million cards were collected. If 
you would like to recycle your Christmas cards, please send them to: 

St. Jude's Ranch for Children 
P.O. Box 60100 
Boulder City, NV 89006 Eii 

~ 

If sending by Un ired Parcel Service, 
send to: 
St. Jude's Ranch for Children 
100 St. Jude Street 
Boulder City, NV 89005 

TRL\SH FRIENDLY \VEBSITES . ~1:; . 
Each quarter the editor of Recycling Ne"H;·s will be reviewing website an<t~iji~taddresses on the Internet that may be of interest 
to our readers. The sites examine: ways to reduce waste, avenues to reuse uri~amed materials (such as doffii!iohs to non-profit 
organizations), types of recyclable material and directions to backyard composting. . -~: 

_,,,.·~"' 
http://www.ep:1.gov This website is an excellent source for businesses and individuals that have questio~t waste preven-
tion, water & air quality information & regulations. ~ - I~ f; 

1J!} j~ . . .L~ ':-· 
http://www.masterc?mposter.c_om W'.'-11t to know the secret to a successful home com~ystem? Check out this ~W' 
complete & easy da.-•t-yourself LDStrucnons. ·~~ -~--~.,..., c 

•p://www.recycle.net This location is a worldwide trading site for information related to secondary or recyclable 
WJmmodities, by-produces, used materials and surplus items. 

There will be no collection on the following holidays: 

New Years Day 

Thanksgiving Day 

Independence Day 

Christmas Day 

Memorial Day 

Labor Day .. Trash collection will be delayed one day after the holi.day. 

SOLAG 411A 
DISPOSAL. 
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Many products are collected 
through community recycling 

programs. These materials are cleaned 
and processed to produce new products. 

By purchasim! recycled products you can help 
.. _"f'Close The Loop" . 

Why buy recycled products: 
1. Buying Recycled reduces waste and pollution. 
2. Buying Recycled conserves resources. 
3. Buying Recycled conserves energy. · 

· Some myths about recycl.ed products: 
1~ Recycled products are hard to find~ 
2. Recycled products cost more. 
3. Recycled products are inferior in quality. 

"Look for these symbols when · 
. purchasing everyday products." 

~~[i] 
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IS YOUR TRASH WEIGHING YOU DOWN? 
Items chat are too large 10 fit in your conllliner are considered bulky-ilems. As a customer of SO LAG Disposal you are entitled 10 two bulky-item 
pick-ups per calendar year, at no extra charge. Almost anything that can be managed by a two-person crew will be picked up as a bulky-item. This 
includes old furniture, appliances, carpet, mattresses, water heaters. etc. Loose items need 10 be bagged or bundled, and no liquids or drums ofany 
kind will be accepted. Before you pu1 out large items to be landfilled, consider donating these items to a non-profil org_anization. If you would like 
more information about bulky-item pickups or non-profit organizations willing to pick-up your reusable items, please conuct one of the cus!omer 
service representatives at.(~49) 240-0446, ExL I. 

HOUSEHOLD HAZARDOUS WASTE (Roundup Available Year-round) 
To make proper disposal of"household hazardous material" convenient, the County of Orange operates four household hazardous waste (HHW) 
collection centers throughout the County. The closest facilities are located in San Juan Capistrano and in the City of Irvine. Eacb facility will accept 
your hazardous waste at no charge, upon proof of Orange County residency. Some common household hazardous m::iterials are: 

- Road Flares - Batteries - Antifreeze -Oil 
- Toilet Bowl Cleaners - Weed Killers - Medicines - Bleach 
- Wood .Preservatives - Fertilizers - Pool Chemicals . - Paint 

For proper disposal of these materials, we recommend that all items are in their original containers, are clearly marked as to their content. or are 
mark.ea as "unknown material". A maximum of 15 gallons or 125 lbs. of hazardous materials may be brought to the collection cen1er per vehicl~. per 
visit. 

The Household Hazardous Waste Collection Facility in San Juan Capistrano is loca1ed at the Prima Deshecha landfill off of Ortega Highway at the 
d of ta Pata Avenue. Or the Irvine facilil'y-is located at 6411 Oak Canyon between the 5 and 405 off the Sand Canyon e;,;it. Hours of operation are 

· . _ .1esday through Sarurday, 9:00 a.m. - I :00 p.m. They are closed Sundays, Mondays, major holidays and rainy days. For more information on the 
Sl0p, Drop & Swap Program at the Irvine Facility (which allows residents to select [!:£1l. products that can be used at home) call (7J.I) 834-6752 or 
visit their website at: www.oc.ca.gov/iwmd/ 

MORE DlSPOSAL TIPS:,Save a trip to the I-IliW Facility by using the hazardous materials completely. And remember products such as·paint, s~in 
or weed killers may be useful to friends or neighbors. For additional information please call the County of Orange trash and recycling hotline@ 
(714) 834-67 52. · 

Prima Deshecha , 
Landfill 

...... 
La Pata Ra 

Prima Oeshecha 
Landfill 

TRASH FRIENDLY WEBSITES 
http://www.obviously.com/recyc:!e/ .. 

6411 
Oak Canyon 

6411 
Oak Canyon 

Oak Canyon 

Mn;i not to scale 

The Internet Co~umer_ Recycling Guide shows ways to stop unwanted mail and other reuse and recycl.ing tips. 

http:/lwww.ergroup.com . 
The Environmental Recycling Group helps to promote the use of environmentally friendly products and the use of 
recycled building materials. They have an e;,;tensive data base of recycled building materials for homeowners and contractors. 

Along with the many website offenngs we bring you each quarter, yow- local cities also have sites that are both informative and interesting. And this 
quarter, SO LAG Dis.posal is excited to introduce their new website at solag.com. If you have any suggestions to help make our webpage more 
informative, please contact our office with your ideas. 

Laguna Niguel www.ci.laguna-niguel.ca.us 
n Clemen1e www.cry.org/san-clemen1e/ 

C0<~Coyo~ 
Laguna Niguel e~ 

Dana Point www.ci_dana-poinLca.us 
San Juan Capistrano www_sanjuancapistranci.org 

Dana Dolphin- . 

DanaPoin1 ~ 

Selin~aeal · San Clemen~ 

~ ;\'I 
l ' 

I._ 

...,..,, 

SOLAG ~~ 
DISPOSAL ~,A 
Quad Cities ~1~ 

Recycling Pro~ 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF SANTA ANA 
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WE ARE ALMOST THERE! 
The City of Santa Ana is moving toward the 50% recycling goal set by the State of California for the 
year 2000. Approximately 40% of the waste generated at each home is now being recycled. Even 
with this success, the City continues to need your support and participation. So please review the 
points outlined below so that we may continue to increase the amount of clean recyclables collected 
and reach our 50% goal by the year 2000. 

RECYCLING REMINDERS 

o Place only recyclable materials in the recycling !gray) cart. 

o Please refer to tile decal on the cart lief tor acceptable materials. 

o When in cfoubl, please place materials in the refuse (burgundy) cart. 

o Do not place any liquid or rood waste in the recycling (gray) cart. 

o Do not place recyclable materials in plastic bags. 

GREEN WASTE REMINDERS 

o Place all yard trimmings in the green waste (green) cart. 

o Ref er to the decal on the cart lid for acceptable materials. 

o Do not place green waste in plastics bags. 

o Only green waste can be placed in the green waste (green) cart. When in doubt, please place materials 
in the refuse (burgundy) cart. 

o Animal waste cannot be placed in the green waste (green) cart. Place ii in a plastic bag and in tile refuse 
(burgµndy) cart. 

Bulky Item Pickup·service ( 
Each resident with curbside refuse service is entitled to 2 free bulky item pickups each · 
year (not to exceed 4 items per pickup). Bulky items include large, hard-to-handle 
items such as sofas, furniture and appliances which can be lifted by two men. 
Call Great Western Reclamation al (714) 558-7761 to schedule a pickup. 

Holiday Schedule 
When New Year's Day, Labor Day, Independence Day (July 5th), Memorial Day, Than~ 
Christmas Day is observed on a weekday, collections for the remainder of the week will be , 

VERY IMPORTANT! To maximize street sweeping services, when your refuse collecti 
a street sweeping day, your carts should be placed on the curb or on your driveway, m 
with the handles facing your home! 

Servicio para los Articulos Grandes y Pesados 
Cada residente con servicio de recolecci6n de basura en el cord6n de la vereda tiene e 
se le recojan artfculos grandes y pesados dos veces por aiio, gratis (no mas de 4 arti, 
Los arliculos grandes y pesados incluyen sofas, rnuebles, y articulos del hogar que pw 
!ados por dos personas. llame a Great Western Reclamation al lelelono (714) 558-7i 
una cita y usar ~I servicio. 

Horarios de Dias Feriados 
Cuando Ano Nuevo, Dia del Trabajo, Dia de la lndependencia (5 de julio), Dia de Acci6n de Gr~ 
es observado en un dia de semana, la recolecci6n por el reslo de la semana va a ser un dia 

MUY IMPORTANTE! Para ulilizar al maxima el servicio de la barredora de la calle, se 
dfa de recolecci6n de basura coincide con el de la barrida de las calles, Ud. ponga I 
en la vereda o en su enlrada al garage, no en la calle, con las manijas mirando hacia 

Dich vv thu h.tgm v~t qvng Ion va n~ng . . 
NhU'ng quy vi hi~n dang dung djch vv de rac trudc cua nha cho xe den lay do 11. 
dlf9'C htfang_them dlcl:t vv t~u ruqm v~t d1,mg ldn va n~ng. Day la m(lt djch VI 

mien phi, moi nam 2 Ian, nham_ th~u nh~t v~I d1,mg Ion va n~ng thi dV nhll ban~ 
cu, tu l~nh CLI v.v. Xin ILfU y moi Ian kh6ng dLfQC qua 4 mon do khac nhau. Xin 
Great Western Reclamation r1 so (714) 558-7761 d~ h~n gilt xe din nha quy v1 

Thai khoa bi~u ngay_ I~ . · _ _ 
S§lu day la danh s,kh cat: ngay le ct1inJ1: Tel Dl/O'ng Li!=h, Le Lao Dc;,119., Le Dc;,c L 
Le. Chien Si Tr~n Vo'!g, L~ T~ dn va Le Giang Sinh. NeL1 nhCfr:ig ngay le nay rO'i v;. 
tuan 1hi 1110; kh6a bieu d6 rac cho nhCmg ngay con l~i cua tuan se bi ch~m di m~· 

Xin llfU y! Ofi tranh gay can lrd cho djch Vl,I quel di.fang, n~u ngay d0 rac ctia 
v&i ngay quet dl/clng, xin d~ thung rac trlm via he thay vi, ren m~t dl.l'bng, va x, 
c~m cua !hung rac phai quay vao hL(Ong nha quy vj. 
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.... ·, 5anta Ana State· Certified ; , . -. 
U$ed Motor Oil Collection ~enters* 

(Accepts oil.filtm too!) ' 
(jAceptam Fillros.') .' · 

(Clwng llli rung lhu h!i ~ IQc da/ cO!J 

3733 S. Bristol: ' 
(714) 549-4015 : 

.J .... 

-:-_~ 
·Note: It ·Is a1M~ble hi call ~~ta/a ta~lng ou-fu ari{ 01 the State: ~rtlfle~ , Use1!' ~II · 
Collection Centerii listed. Centers Will pay you, S;04 tor eadl quart 'you 111eycle. - H yau . . 
have additional questions about used motor oli recycling; please co~tact the California . · 
Environmental l!otllne at 1-eoo-CLE.IIIIUP or www.1aooc:u.Aio,.cir11:-,Yo11 can take · ··• 
other haiardous household wastes, such as paJnt.'pestlcrldes; cleaneri,'so1v·e111s,' etc., to . ' 
a nearby County of Orange Collect!on C8nt11r: 107r N. Blue Gum Street Anaheim or 6411_ • 
Oak CanYlJn, Irvine. Please call (714) 834-6752.for ~ore Information. · .: ..... • 

'Por favor llama par teJMono ahcentro antes·da·Yblltarlo:·Los centros Je.paga'rao $.04 ; • 
por cada cuarto de acelte que Ud .reclcle. SI tleoe otrai preguntas aceri:a del niciclaje · 
de aceite usado de motor, por faYOr llame el Calllornla •Environmental Hotline al tehHon.o · 
1-800-CLEANDP o ..... 1 BOOClUNOP.org. Ud.: puede llevar matertales. dom6sUcos · : 
peligrosos como set plrrtura, pesticides; llmpladores aol,entes; etc., a imo de los ce11tros · 
d. e.leccl6n def ~ndada de Orange: 1071 N. Blue Gum Street, An~beim or ~1.1 Qak· . ·· 
Ca lrvlne. · Por favor !lame al tell!fono (714) 834·6752 para obtener .mcls . 
Inf 6n. · · · · : · · · · . · ·. . . · . . ·' • 

• Ghi cJw: Olly vi~ Qlli 111D: thl ~ ~~ d~ ~ ru ~ tAm n:.i ·Hli ~ co nao c!lJ',l1 ~bang~· : 
~n trong danh sach. Trung tam se Ira S.04 cho rmi quart dAti lhu hl.i. ~ c6 ~ !Mc m&: nao ~· ~ 
1h11 hbi dfu cii, xin llhl I.it OWng 00)' Nang M6i TnDtg Cl!lifomia ~ Gb '1 ·800•CLHIUP hay doln 
111¥19111il!www.1BDOCLEHUP.org.Ouy1 c61hf demdcl phi thaiFdtjngnguy~nhlt~ lhu& 
tnJ sau bQ. c:IJht fi~ lau chul, dung m6i, m ~ den Tnmg Tam Thu HlJi gan nha fmng Qu3n Cam: 1071 N. ' 
Blue Gum Street.Anaheim hay 6411 Oak Canyon, Irvine. Xln gQi ~ (714) 834-6752 d!S~ lh6m chi Mt 

. ,. 
;,. - . 
t.~Print,d on Recycled Papt!r 

./ ."=· -

:: Yit.:~i\tA~Yr:i1?S::F~ir · i 
'.·.' '::])ia'.:~oti:4.i~, th~(;~~ca~,ills~~e :ol~J 

.: ·r'.-: .your.:us~·:~otor :oil ·safelY. :311<{:-easily~. ·_";-1 

··:_.:.:: '.right·. h~~:::i~:~·sanbr,:A~a? .Whe~.·y~~._~ ).j 
" . • • .:" , • ' ' , . .'. • ... • ·: ;' • - , •: •: r • ::>,l • . ,, . . " ..... • ·;ij 
·_<7:,·:. _'ch~~~'. ~y~-~~-J v_e~cJ~:.~,~~~~: dram ... ~~ : , :~ 
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· Anf;I~, ::~s.~t~·-, :Certified .:.Used .Oil . ' i 
· --:· ~Cpll~~tion . <::ent~rs .·. ~II_ p~y you: $.()':I. - . . ; 
" . : ' ' . . . ' . . . . . ' . . . ,•if 

· · Jot.each quart yoµ.recyde ... -. ·· · -· '; 
.. . . ' .· . ·• ... ·. .. . · .. ·. . .. .': 

~ .. " •... ~ar')fa Afl~ )'.·[f!~Yc~l~_s · 
~ •, . --~::::_~;;::,} •'. . .\ ... : 

RECYCLE· .. 
· USED Q[L •. :: . 

·you mqke the ([Ifferen·ce1 

This program Is brought to you by Ille City of Santa 
Ana. !ll1d made possible by • gnmi burn 111e· 
caftfomia Integrated Waste Management Boanl. ' . 
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AcEITE USAOO 
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Esta programa es traldo :a usted P(I( la Ciudad" de ' ' ' ' 
, Santa Ana y es hecho, posibre con fondos · del 
California Integrated Waste Management Board. ·. · . . . 

; 

{· . . ·- TAI CHE 
,- - - _·oAu co 

\~ 
- ' _, 
' ·-~ 

.,, 
.· .: 

... ·-:: .... 

flAy 'la m~t chutmg trinh do Thanh Pho Santa ' - ' 
Ana cAng hlen va dU'QC H~i E>6ng Quan Ly. Rae ·. 
Callfomia tai tn;,. • · · 
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SPECIAL NOTICE! 
As a reminder, the Santa Ana Municipal Code requires that all carts be 
placed at the curb no earlier than 4:00 p.m. the day prior to collection and must 
be removed and placed in a location out of public view before 12:00 a.m. (midnight) the 
day of collection. (Please note that a fine of $50 to $150 may be assessed if carts are 
not placed out of public view.) Your assistance in making Santa Ana a better place to 
live is greatly appreciated. (If you would like to report carts left in public view, please 
call Community Preservation at (714) 667-2780.) 

iNOTICIA ESPECIAL! 
Par favor recuerden que el C6digo Municipal de la Ciudad de Santa Ana requiere que todos 
las recipientes sean ubicados en el cordon de la vereda despues de las 4:00 de la tarde 
del dia anterior a la recolecci6n, y se las debe guardar antes de las 12:00 de la medlanoche 
del dia de recolecci6n. (Par favor tenga en cuenta que se les puede dar una multa de 
$50.00 a $150.00 si las recipientes no estan fuera de la vista del publico). Se les agradece 
con anticipaci6n su esfuerzos para ayudar a mantener a Santa Ana a ser un lugar mejor 
para vivir. (Si Ud. quiere informar acerca de recipientes que no han sido guardados, par 
favor llame a Community Preservation al telefono (714) 667-2780.) 

LUU Y E>AC BIET! • • 
Xin IVU y quy vj r~ng lu{II thanh pho chi cho phep d§ thung rac ra le dl/ang sdm 
nhat la sau 4 gia chieu ngay horn trl/6'c, va thung phai dl/qc cat ky khoi tam nhin 
cua c6ng ch(mg trlldc ntia dem ngay horn sau (tVc ngay db rac}. Neu vi ph?m, 
quy vj c6 thei bj Ph?t tU' $50 do-la den $150 do-la. Xin cam on Sl/ hqp tac cua 
quy vj trong lanh Vl/C nay. Trong trvang hqp co nhLing !hung rac kh6ng ai cat 
va bo ngoai le dllang qua h?n, xin quy v\ thong bao ve co quan Community 
Preservation Cl so (714) 667-2780. 

Santa An~, recycles 
~-

You moke the difference/ 
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RECYCLE USED OIL 
It's Easy/ It's Freel 
Santa Ana residents with curbside refuse service are eligible to have their used motor oil col
lected free of charge. Call (714) 558-7761 to have a used motor oil container delivered to your 
home. When you fill the container with used motor oil, call Great Western Reclamation and 
schedule a pickup for your next regularly scheduled refuse collection day. An empty container 
will be left for your next oil change. 

RECICLE ACEITE USADO DE MOTOR 
lEs Fdcil! lEs Gratis! 

Los residentes de la Ciudad de Santa Ana que reciben servicio de recolecci6n de basura al 
borde de la vereda/banqueta pueden reciclar el aceite de motor usado sin cargo! Uamen al 
telefono (714) 558-7761 para pedir que le envfen un recipiente para recojer el aceite a su 
domicilio. Una vez que el recipiente este lleno, llamen a Great Western Reclamation y pidan 
que lo recojan la pr6xima vez que le recojen la basura. Al recojer el recipiente lleno le dejaran 
uno vacio para usar la pr6xima vez. 

~ ~ .... ' " 
TAI CHE BIEN DAU MAY E>A DUNG ROI 
Vlla dA dang! Vila miAn phf! 
CL! dan cua thanh pho Santa Ana dang sl/ d1,mg dich vv d~ rac trudc cita nha cho xe 1iy d6 hang 
tuan con dl/QC hl/Ong dich vv mien phf thu hoi dau, nhat may da dung roi. Xin gQi so 
(714) 558-7761 d~ c6 dl/QC lhung Chila dau giao den l~n nha. Sau khi thung Chlfa dau cu da day, 
xin gQi CCI quan Great Western Reclamation a so di~n tho?i tren d~ slip xep gict cho xe den thau 
hoi lhung dau. Quy vj se dl/Q'C Cung ~p m(lt thung Chlfa dau mdi d~ liep tl,IC Sl/ d1,1ng. 

Great Western Reclamation Customer Service 'Center (714) 558-7761 
Mon - Fri 8:00 am - 5:00 pm Sal 8:00 am - 12:00 pm 

Great Western Reclamationfrung Tam Phvc Vv Khach f:iang (Customer Service Center) 
714-558-7761 Thlf Hai - Thlf Sau: 8 gict sang - 5 gio chieu Thv Bay: 8 gict sang - 12 gict tn/a 

Trie :Rec;'de ~ OJ DmQra..-n G trooo:m to yn,J1 trf w Ctty cJ Sanu .w ana mllfe ~~a: gram t:om tr.f! Cr:.!omtJ trm~ec \"13Ste r~'r.!ftl 8Cl.ltd. 
Esto i:roorama .. traialo , uma pe, ta aueaa a, s.,m Ar~ y '111<dlo po;tllle cco _,,. del ta'.lton.> ~at?:! wa,,. 1.ta.,uge:,:eru aa.rd 
Chlllffl!l uirtn t.11 di! tnlm ~.iu m~y du\!<: ooo IJtl bo1 1/lanh pl16 Santa Ana vii tal tr,;, tlOI a, quan Cahlcm:a lnlegtate<l Waste Management 

Board . • l<ECYQJ! 
ltSEDOll. 
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• ~ ~E !J'U'>$ [FOO!E[E 

Did you know that you con dispose of your used motor 
oil safely and easily right here in Santa Ana? When you 
change your oil, drain your used motor oil into a 
contoi_ner, seal the container well with a lid, and bring it 
to one of the conveniently located State Certified Used 
Oil Collection Centers in Santa Ana. And, Stole Certified 
Used Oil Collection Centers will pay you $.04 for each 
quart you recycle. 

~ ~~DIE OD~[E[ID ~ammD~ aDD[L~ 

Because it never wears out! Your used motor oil can be 
recycled and used again. And that means you can be 
conserving o natural resource. Motor oil which is poured 
into the ground can pollute the soil, groundwater, streams, 
and rivers ... your environment. When you take your used 
motor oil to a certified. center for recycling, you ore 
protecting the environment and conserving a 
valuable resource. And, State Certified Used Oil 
Collection Centers will pay you $.04 for each 
quart you recycle. 

(UJ~[E[Q) CD)D[L lm!E~~ct:[LO~Cffi lJTI~ 

o When draining used oil, use o clean 
plastic oil pan and O container with 0 
tight lid. 

o Never pour or drain oil in the gutter or 
storm drains. City storm drains empty to 
the ocean. 

' 
o Reuse your used oil container, and store 

it safely, away from children and pets. 
o Don't mix used oil with chemicals, 

gasoline, water or other substances. 
o Use a reusable 5-gollon or smaller 

size container. 
o Call your nearest State Certified 

Used Oil Collection Center for 
hours of operation and 
amounts accepted. ': 

----.. - ... -...... •...--~ --.~ .......... -~---- .... ----- - ·~ ... _ l ...... 

e 
tSobe que Ud. puede deshocerse del oceite usodo de motor oqui en 
Santo Ana? Cuanda Ud. cambio el aceite de su motor, vocfelo en un 
recipiente, selle el recipiente con uno tapo bien segura, y traigalo a uno 
de los Centros Certificodos de Recolecci6n de Aceite Usodo de Motor en 
Santa Ano. Estos Centros Certificodos le pogorlin $.04 par coda cuorto 
de aceite usodo que Ud. recicle si usted osi lo deseo. 

~OO(O}UD[E 00~0~ fA\(C;[EU1JlE OD~ 
[D)[E rMilammD~'E' 

i Porque nunca se gosto ! El oceite usodo de motor puede ser usodo 
nuevomente si se le limpion las impurezos. Hacienda esto, conservamos 
nuestros recursas naturales. Si uno se deshoce del oceite usado de 
motor tir6ndolo en un agujero en el jordin, se puede contominor las 
tablas de aguo bebible, las logos y los rfos. Cuondo Ud. llevo su aceite 
de motor usodo a un Centro Certificado de recidaie, Ud. esta 
protegiendo al media ambiente y conservondo recursos noturoles. Y las 
Centros Certificados de Recolecci6n de Acelte Usodo de Motor le pogortin 
$.04 por coda cuorto de aceite usodo si Ud. asl lo deseo. 

~UDCGi!EOO~(I:~ IA\tI:IEOO~ [D[E[l. 00.CC;!EmITE 
UD~(ID [D)!E fMiHIDUUD~ 

o Cuondo combie el oceite de su motor use un recipiente que tenga uno 
topo segura y que este limpio. 

o Nunco tire el aceite usada de motor en lo olcantorillo. Los desogues 
de lo Ciudad de Santo Ano se desagoton en el oceono. 

o Vuelvo a usar el recipiente original y gutirdelo en un lugar fuero del 
alcance de los nifios y onimoles. 

o Nunca mezcle el ocejte de motor con productos qufmicos, gasolino, 
aguo, u otros sustoncios. 

o Use un recipiente con uno capocidod 
de 5 golones y que se puedo volver 

o usar. 
o Llame al Centro Certificado 

de Recicloje de Aceite 
Usodo de Motor mos 
cerca o su domicilio para 
overiguor horos de 
operaci6n y cantidod 
oceplodo. ~ i \ C 

M:Fl'\C'l,t,; 
1'"it.U1111. 

( 

ti ·=------...,,,,.;J 
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IBilli ~OlillD (ill]~~ 

For additional recycling locations, please coll the Integrated Waste Management Boord 
Recycling Hotline ol n ·800·(U.6U\!IIJ P. 
Pora olros localidades par favor llome al Integrated Waste Management Board al telefono 
n ·800·UIEAIM UJIP. 
• P/1/Jl~ telaphane lh~ renlen bolore toling i" you, lf!ed oil. 

I. Ar<hle's Tiro and 
Towing Inc. 
4S 18 Westminster Ave 
Sonia Ana, (A 92703 
(1141636,4518 

2. Big O Tlru 
1211 We11 Warner Ave 
Sonia Ana, CA 92707 
(1141 S40,8646 

3. Car·Tune Complete 
Auto Servlca1 
112A Eo11 Wolnul SI 
Ionia Ano, CA 92701 
(7141835,4455 

4. Car• Tune Complete 
Auto Services 
113S Weit ht II 
Santo Ano, CA 92103 
17141 541.1497 

S. Car· Tuna Complete 
Aoto Servlcos 
S09 N. BrlllOI 
Sonia Ano

1 
CA 92703 

17141 83>·4433 

'Po, /a1'111 llame por ,~lefano al centro on/111 da mirarla. 

6. Chief Auto Poth In,. L-----=====:::;;;:==::::i......::::::. _____ _J 
1101 lo. 8ri1lol 
Santo Ana, CA 92704 
17141 24J,0335 

7. [d Dickens Uooul 
1702 II. Broadway 
Sonia Ano, CA 9270b 
17141541,6688 

8. ldloger Unocal 
1502 E. Edinger Ave 
Sonia Ana, CA 91705 
{7141667,0207 

9, Flreslone Store 
3733 I. 8rislol 
Sonia Ano, CA 92704 
(7141 S49·401S 

I 0. Firestone SI ore 
2005 N. Tu11in Awa 
Sonia Ano, CA 92705 
(7141 S41,7977 

It. Jlflr lube 
2025 H. lu1rln Avo 
Sonia Ano, CA 92705 
17141834,0470 

12.Joho's Molill 
1465 s. Main SI 
Sonlo AnC!, CA 92707 
1714183)•3266 

13. Krag en Aulo Parts 
1400 W. Edinger A¥e 
Santo Ano, Ci 92704 
1714) l.54·1432 

I 4. ftragen Auto Ports 
521 W. 171h SI 
Son!o Ano, CA 92706 
{1141543,4492 

15. Krogon Auto Ports 
2331 I. Brl11ol Avo 
Sonia Ano, CA 92704 
11141 m.o,e1 

16. "rag an Aulo Ports 
1302 E. 171h Sr 
Sonia Ano, CA 92705 
{714) 9S3-6061 

17. Ports USA · 
430 W 17th St 
Sonia Ano, CA 92706 
{7141 B35,955S 

18. Peg Boys 
12 (o;I hi St 
Santo Ano, CA 92701 
(714) 547.7477 

19.Peg Boys 
11 7 S. Horha1 Blvd. 
Sonia Ano, CA 92704 
17141 775-0828 

20. Purrlact Auto 
Service 
7SI 9 S. Mein St 
Sonia Ano, (A 92707 
1714) S49,7900 

21.0uoker Slota 
Minit-lube ln1. 
3812 W. We11mln11er 
Santo Ana, CA 91703 
17141 554,0610 

22. Saturn of 
Santo Ano 
1 lSO Aura Moll Dr 
Santo Ano, CA 9270S 
17141 648,2444 

23. Scher Tlre 
I BOS N. Grand Avo 
Sonro Ana, CA 92705 
11141 m,8644 

24. Tire Station 
IOI S. Main S1 
Sonia Ano, CA 97701 
(7141 S41-8857 

Thi, progrom i1 broush1 10 you by 1hc City ul Sonlo Ana end mado poi,ibla by a 9ronf from lho 
California ln1caro1od Wasro Mcnogcmenl Soard. 

E,10 prcgromo e> Iraida o u,lod por lo Ciudod do Sonlo Ana ye, hecho po,ible con loodo, del 
Cclilornio lnlo9ro1od Wallo Monogomonl lloord. 

C 

.. 

You make the difference! 
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iEs Facil! iEs Gratis! 
•

·.-;--r~""' 3"<! ro:=""'-"'!- r.. ~ :..r;.."g_ ,•fs -'1!"-<r."\i'jjYo' '"f''s 
~...,...___J _ __.~ tS:....5 ...!~&~..:D....!::...I\. ..5.l..!::: t.,,..~....=:::......i .... ..,:;i, ~ ~....=: 

1iT~J:. ~J g,,~=~~-:E:'£0~ ITI]~~J1~~ ~~ 

iGrem Western Rednmotion vendril a su casa o recoger el oceile y los filtros 
usodos de motor sin rnrgo alguno! 

iAsi es! Los residenles de lo Gudod de Santo Ano que tienen servirio de 
recoleccion de bosuro al cordon de la vereda pueden gozar de este servicio 
lotalmente grali.s. 

Uame al telefona (7141558-7761 .Y pida que le envien a su _c~sa un reripiente 
para el aceile y una balsa poro el filtra. Cuando tengo el reuprente lleno de 
oceife usado de molar y el filtro dentro de la balsa de pllistico, !lame a Great 
Western Reclamation para harer una rita paro que se lo recojan. 

Recicle El Aceit~ y Los Filtros Usados 
8 aceife y el liltro usa~o _de motor_ s~rlin recogidos el proxii:n~ dio_ qu: le recojon la basurol y 
al mismo fiempo le de1aran un re~1p1enfe Y. una·bolsa de pfost1co _lrmp10~ para que Ud: use o 
proxima vez que tenga que camb1or el ace1te del motor a su veh1rulo. 1Uame hoy m1smo al 
telefono (714) 558-7761 y hogo uno cila para que le envien un recipienle para el oceite y 
una balsa de ,plostico para el filtro! 

'\JG]~] ~&>c 'Jil).f! ..sJ.3~~ ".?'5~c.m=:~~ 
El (andodo de Orange opera centros de recolecciiin para materioles toxicos donde residenles 
pueden llevor pinturas, pesticides, solventes, etc. Los residenfes de lo C~idad de Sonia Ana 
pueden utilizer dos centros: 6411 Oak Canyon Rood en lo Gudod de Irvine, y/o I 071 Blue 
Gum Street en la Gudad de Anaheim. Pora mas information, par fnvor llome al telefono 
(714) 834-6752. . 

• 
Este pragrama es Iraida o usted por lo Gudod de Santo ) 

•1 Ana y es hecho possible con fondos del California Sonto An~ recycles 
u:c,cu Integrated Waste Management Board. .... ...... __ 
l!.SDJC.U. 

T~i Bay C6 Thu __ H~i D§u va Elo. LQc Dau CG Mien Phf 
R§t De Dang! Miln~.Phfl .. ~~~"' 

- •••• • - d' .... -
Thu h6i dau va df> IQc dau 

, II, --1.-
"" ,.. .•. • ., - ;r:-.:,,_( •• ...., ...... *T... • .. ... 

Thu hoi dau xe hcli da dung bao vf'-\i- ,__ Dau xe hdi va do IQC dau cu se dl/Q'C thu hoi vao ngay h6t rac thong thuong 

m9t tai nguyen dang ght". :_-:··"-fi:F;.fw..t:: ~: sap ~en, va h~ se ~~ _l_qi ~Qt th~ng khOng va mc)t bjt ~ha:c d~g d~_ lo~, d~u 
l · .- ,~'fi.::itii~-t; ·. cho Ian thay dau ky td1! Hay QQI sA (714) 558-7761 de sap xep thd1 b1eu 
r Great Western Reclamation se den t~n nha va thu".h6i"dAu x~'"'·1 

"'l.nh(m thung di,mg dau va bjt dl,l'ng d& IQC dau mien phi ngay ham nay! 
.. .. .. - •!i'_.-ttr,,, .... - ... _ .. 

' hO'i va do IQC dau cu ... mien phf! ··;"::,7 -,';.,:-0- •,i,, :- ~ ~ • 
f · . , . • ·: :: . t Quy vi c6 f11UOn phe thai gia v~t nguy h~i khOng? 
:, :; ~ng ~~Y •• ru dan_ t91 S~nta Clara c?. d!~h v1,1 ho! ~c blm le • Qu~n Orange dieu himh cac trung tam t~u hoi phe thai gia v~t nguy h9i ~J ,. l~-Pe1. d~-~~~- ki~n de dl!Q'c thu ho1 dau xe hdl V8 -~o IQC dau trong vung cho gia chu dem bo Sdn, thuoc tnl sau bQ, v~t li~u lau chui, 

h..-.;~~~g.11
~~:~~ ".'.i :<- d~ng mOi, van vAn. Hai trung ~m ti~." lt;ti cha elf den t9i Santa Clara_ n~m _. 

:>;_: Chi can gQI sl, (714) 558-7761 d~ dllc;1c gai d~n ~n nha m{)t t~~ 641_1 Oa~ ~~ny~n R~a~. Irvine va 1071 Blue Gum Street, Anaheim. De 
~ ;,., thung dl/tlg-_dau va bjt dl/tlg do IQC dau. Khi da dO d.iu xe hdi b1et them ch, tiet, Xln 9QI so (714) 834-6752. 
~-" cu vao thong, va bo d6 IQc dau vao bit. hay gQi Great Western 
• Reclamation dli s~p xfJp 

ft: ·thai biliu thu h&: 

f;·. :.:: . .: S_anta A~ycles 

It's Easy! It's Free! ..... 

Great Western Redomotion will come lo your home and collect your used motor 
oil and oil fihers ... for free! 

That's right. Santo Ana residents with curbside refuse collection ore engible to 
hove their used motor oil and oil fihers collected for free. 

• call (714) 558-7761 to have on oil container and an oil filter bog 
delivered to your home. When you fill the container with used molar ad, nnd 
place your used oil fiher into the plastic bog, call Great Western Reclamation to 
schedule o pitkup. 

ChU'dng trinh nay do Thanh Ph6 San Ta Ana c6ng hien va dl/Q'c 

H{)i o6ng T6ng HQP Quan Ly Rae California tai trQ. 

Recycle Your Oil and Oil Filters 
Your used motor oil and oil filter will be picked up on your next regularly scheduled refuse 
collection day nnd an empty container and oil filter bag will be left for your nexl ail chnnge! 
Coll (714) 558-7761 to schedule a FREE oil container and oil filter bog dro!K)ff today! 

[ID® 'iJ®l]J DOffiOO !Xl®GD@~QQ®GJ.ID ~@OD~ \!,flL~~'P 
The Counly of Orange operates regionnl household hazardous waste collection centers for 
homeowners to take and dispose of their paint, pesticides, cleaners, solvents, etc. Two ,enters 
convenient for Sonia Ano residents are 6411 Oak Canyon Rood, Irvine and I 071 Blue Gum 
Street, Anaheim. For more information, please call (714) 834·6752. 

i 
IU:C"fCW: 
usmon. 

This program is brought to you by Ifie Gty of Santo 
Ano and made possible by a grant from the California 
Integrated Waste Management Board. 

• . it• 

Santo An~ recycles 
"""iDw1211:.1w~ 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF TUSTIN 
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Green 1¥aste Recycling 

Green waste is one of the largest components of 

Tust.in's waste. The City ofTustin encourages all 

homeowners, homeowner associations, 

businesses and property management firms who 

contract for landscape maintenance services to ask 

your contractor to recycle all green waste. Green 

waste should not be disposed of in a landfill, if 

possible. The Sunset Environmental Material 

Recovery Facility in Irvine is one location that 

accepts green waste for a fee. These efforts will 

save landfill space and put a valuable resource to 

better use. 

Backyard composting is another way to recycle 

your green waste and its also great for your garden. 

Local retailers such as Tustin Home Depot sell 

home inexpensive home composting units. 

Backyard composting is easy and an effective way 

to keep green waste out of the landfi II. 

For more information on how you or your 

landscape contractor can recycle green waste, 

please contact Sunset Environmental at (949) 451-

2600. 

Holiday Schedule 1999 - 2000 

New Year's Day 
Labor Day 
Memorial Day 

Independence Day * 
Thanksgiving Day 
Christmas Day 

When one of these holidays is observed on a 

weekday, collections for the remainder of the week 

will be delayed one day. *Independence Day { 4th 

of July) will be observed on Monday July 5, 1999. 

b11porta11t Telephone Nu,nbers 

City of Tustin 
General Information 
Public Works 
Police Dept. Waste 
Scavenging 
Graffiti Hotline 

Sunset Environmental 

Used Oil Recycling Centers 

County of Orange 
Landfills 

(714) 573-3000 

(714) 573-3150 

(714) 573-3225 

(714) 573-1111 

(949) 451-2600 

(800) CLEANUP 

(714) 834-6752 

Household Hazardous Waste 
Disposal (714) 834-6752 

Waste Alert -
Illegal Dumping (800) 698-6942 

California Shopping Cart 
Retri.eval Corp. 

W I;\ 
~iUL 

(800) 252-4613 

WASTE MANA.GEMENT 

Customer Service Center 
1800 South" ,nd Avenue 

Santa An,.., .;A 92705 
(714) 558-7761 

City of Tustin 
Refuse and 
Recycling Program 
Information 
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What services does Great Western 
Reclamation provide to Tustin 
residents? 

The following basic services are provided to all 
residents at no additional charge: 

.../ Curbside refuse collection 

.../ Bulky item collection 

.../ Christmas tree recycling 

.../ Customer Service Center Assistance 

What do I do with my recyclables? 

It is not necessary to separate your recyclables at 
home to participate in Tustin 's residential 
recycling nrogram. All refuse and recycling is 
collected together at t:he curb and then taken to 
Sunset Environmental, where the refuse is sorted 
and recyclables are removed. 

What size containers can I use? 

.../ No larger than 35 gallons in capacity 

.../ No heavier than 50 pounds 

Containers should be constructed of solid weather 
resistant materials. Great Western Reclamation 
will collect up to five containers on a weekly 
basis. 

Whan do I place my trash out for 
collection? 

.../ Prior to 6:e.m. on your coll.ection day or the 
night before. 

Bulky lte111 Collection 

Great Western Reclamation provides for free 

bulky item pickups to each household. ! fyou need 

to dispose of large, hard-to-handle furniture or 

appliances, contact our Customer Service Center 

at(714)558-7761 to schedule a pickup. 

Source Reduction 

Source Reduction means reducing waste at its 

source and preventing garbage from being created 

in the first place. This includes reducing 

unnecessary packaging of items, purchasing 

reusable and repairable items instead of disposable 

goods, purchasing in bulk, and making a conscious 

choice to create less garbage. Please join us in our 

efforts to reduce, reuse and recycle! 

Waste .Disposal Center 

Sunset Environmental, located at 16122 

Construction Circle West in Irvine, is a transfer 

facility. 

Rather than going to the landfill, come to Sunset 

Environmental! For ho11rs of operation, please 

cal I (949) 451-2600. 

Househol,/Hazardous Waste 

What is HHW? HHW consists of 

materials which cannot be safely 

sent to the landfill. Some 

hazardous materials arc paint, 

household cleaners, pesticides, 

pool chemicals, and automotive 

products such as batteries, motor 

oil and antifreeze . 

The County of Orange has pem1anent Household 

Hazardous Waste Collection Centers. The nearest 

center is located at 6411 Oak Canyon in Irvine 

(take the Sand Canyon exit off the 5 freeway and 

go west). For more information call the 

Household Hazardous Waste Hotline at (714) 834-

6752. 

Used motor oil is accepted by many service 

stations. If you need to locate a state-certi lied used 

oil collection center in the Tustin area, call (800) 

CLEANUP. 

• RECYCLE 

USED OIL 

e 
/'ri111ed rill Re,J·cled PapCI' @ 
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To locate the nearest 

Cenified Used Oil Collection 

Cemer. please call 

1-800-CLEANUP 

or you may visit the website at 

www.1800CLEANUP.org. 

RECYCLE 
USED OIL 

This program Is brought to )"OU by the Cily of Tusl.ln 
and made possible by a grnnt from the California 
Integrated Wast,, Management Boa.rd. 

TUSTIN 
RECYCLES 

USED 
MOTOR OIL! 

IT'S EASY! IT'S FREE! 

. . • 
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RECYCLING USED MOTOR 
OIL PRESERVES 

A VALUABLE NATURAL 
RESOURCE AND P.ROTECTS 

THE ENVIRONMENT! 

Recycling Used Oil is Easy! 

It's eas)' to recycle your used motor oil safely right here in 
Tustin. When you change ~·our vehicle's oil. drain the used 
motor oil into a clean container, seal the container well 
with a lid, and bring it to one of the convenienth• located 
State Certified Collection Centers. Be sure that vour 
motor oil is not mixed with other substances, such as 
antifreeze, soh·ents, gasoline or water. 

t:··'...i...!"t. 3if&WM 

Why Recycle Used Motor Oil? 

Because it ne,·er wears out! Your used motor oil can he 
recycled, cleaned and used again. That means you can help 
consen·e a valuable natural. resource, and help protect the 
environment. Used oil can contain such contaminants as 
lead, magnesium, copper, zinc, chromium, arsenic. 
chlorides, cadmium and chlorinated compounds. rni 
poured down storm drains or on the ground can work its 
way into our ground and surface waters and cause serious 
pollution. One gallon of used oil can pollute one million 
gallons of drinking water! 

When you take your used motor oil to a State Certified Used 
Oil Collection Center for recycling, you are protecting our 
planet and our future. So don't pour good oil down the drain! 

, r tWW44iitA M MNWl!tl:t%AH¥8' 

How To Recycle Used Oil? 

Tustin has 6 State Certified Used Oil Collection Centers 
standing by to help you recycle your used motor oil. 
Recycling oil is easy! When you do an oil change,just drain 
your vehicle's old oil into a clean container, seal the 
conqiiner well with a lid, and bring it to one of the 6 
com1eniently located State Certified Used Oil Collection 
Centers in Tustin. So don't throw good oil down the drain. 
Recycle now! 

Used Oil Recycling, Tips 

• When draining used oil. use a clean plastic oil pan or 
container with a lighl lid. 

• Use a reusable 5-gallon or smaller size container. 
• Reuse ~·our used oil container. and store it safe!~· e 

away from children and pets. 
• Don't mix used oil with chemicals, gasoline. water or 

other substances. 
• Stale Certified Used Oil Collection Centers will 

take up to 5 gallons per da~·. per person. 
• You can take other hazardous household wastes, 

such as paint, pesticides. cleaners. sol\'l.>nls. etc., 
lo a nearby County of Orange Collection Center: 
32250 La Pata Ave., San Juan Capistrano or 
6411 Oak Canyon, lrvine. Please call (714) 834-6752 
for more information. 

TUSTIN, STATE CErR:uOFOE© 
USED MOTOR OIL 
COLLECTION CENTE~S* 

AUTO ZONE 
14460 Newport Ave. 
(714) 544-1820 

BIG O TIRES 
131 E. 1st Street 
(714) 544-9431 

BOB NEIL'S UNOCAL 
17280 E. 17th Street 
(714) 544-3704 

JIFFY LUBE 
(Accepts oil filters too!) 
3087 Edinger Ave. 
(949) 651-8814 

KRAGEN AUTO PARTS 
502 B E. 1st Street 
(714) 544-9249 

SCHER TIRE, IN{:. 
14511 Red Hill Ave. 
(714) 832-6011 

*Note: It Is advlsabte to call before taking oil to any of the State 
Certified Used Oil l'.o!lection Centers listed. Centers will pay you 
$.04 for each quart you recycle . 

.. 
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Do You Know Where 
The Water In Your 

e Storm Drain 
Goes? ! 

!. 
~ 

' ·, 

-: 

·~. 

- --, -,.-, 1::-. 

j 

l 
l 

The Ocean 
b,egins at your 

front door! 

LJ LJ 
I 

storm water & Urban Runoff Pollution {SWURP) ,I 
And What You can Do To Stop HI 1 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF WESTMINSTER 
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I 445 I CEDARWOOD AVENUE 

WESTMINSTER, CALIFORNIA 92683 

893-3553 

IDWAY CITY SANITARY DISTRICT AND THE ENVIRONMENT 
(KEEP FOR FUTURE REFERENCE) 

This information is provided to assist you. our valued customer, in 
protecting the Environment and by· doing so, help us keep your service 
fees the lowest in Orange County. We have accomplished this through 
cost efficient service and an aggressive trash recycling program. · Here's 
how you can help. 

RECYCLABLES: Plastics, styrofoam, glass bottles and jars, phone 
books, newspapers, magazines, ju.nk mail, cardboard and most other 
paper products (dry only), tin and aluminum· cans. 
NON-RECYCLABLES: Wet paper, diapers, animal waste and kitty litter, 
food waste, grease, coffee grounds, old clothes. shoes, window glass, 
mirrors, yard waste (grass and tree trimmings). 
BULKY ITEMS: (Call District office 893-3553 to arrange pick up on trash 
day). Two items per month including washers, dryers, hot water heaters, 
refrigerators and other appliances, furniture, and mattresses. 
HOUSEHOLD HAZARDOUS WASTES: (DO NOT put in trash, take to 
Orange County Collection Cen.ters at 17121 Nichols, in Huntington Beach 
or 1131 Blue Gum Ave. in Anaheim). Antifreeze batteries. pesticides, 
herbicides, clear solvents, motor oil and filters, paints, paint thinner are 
accepted at the center. Biological and radioactive waste, ammunition, 
explosives and asbestos are not accepted. Call County at 834-6752 for 
information. 
SEWERS: Do not pour cooking -oil, grease or coffee grounds down the 
sink. They plug up sewer lines, and increase service costs. They should 
be disposed of in closed containers and placed in the trash. 
MOTOR OIL DISPOSAL: In addition to the County disposal sites, 
Westminster residents may telephone the City of Westminster for free pick 
service at the home (telephone 1 800 576-0041 ). Small quantities of used 
motor oil in covered containers may be taken to the District at 14451 
Cedarwood Avenue in Westminster . 
CHRISTMAS TREES: Strip off ornamentation and set out with trash on 
collection day. Do not place in barr~ls. They will be picked up by special 
trucks for two or three weeks after Christmas and recycled. 
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WHAT GOES WHERE? 
Periodically: we update the list of what is and is not recyclable. We are pleased to say th.at the list of recyclable 
items keeps growing! Here is a complete list of items that are and are not recyclable. The list can be clipped out 
of the newslener for posting in your home. • 

I 
I 
I 
I 
I" 
I 

' eur Blue ,Container Your Black Container · 1 
RECYCLABLE NON-RECYCLABLE 

Aerosol cans (must be completely empty) 
Aluminum cans (please do not crush) 
Aluminum foil 
Beverage cans 
Bottle caps 
Brochures 
Cardboard 
~ardboard 12-pack soda container boxes 
Cereal boxes (remove the inner paper lining) 
Computer paper 
Coupons 
Drink boxes 
Egg cartons (cardboard and foam) 
Foam cups and plates 
Food cans 
Glass bottles and jars 
Glass cosmetic bottles (remove caps and lids) 
Juice cartons 
Junk mail 
laundry bon!es 
Ledger paper 
Lids and container closures 
Magazines 
Me_tal coat hangers 

./half & half/cream cartons 
, __ .vspapers 
Paper 
Paper tubes 
Phone books 
Pi:z::a boxes 
All recyclable plastics 
Plastic bags 
Plastic bottles (small mouthed) 
Plastic containers 
Plastic cups/plates/utensil1, 
Plastic milk jugs 
Styrofoam 
Tin cans 
Tissue boxes 
Used envelopes (including those with plastic windows) 
Wrapping paper 

Bathroom wastes 
Carbon paper 
Cigarette buns 
Drinking glasses 
Electronic. equipment 
Flooring 
Food waste 
Freezer /refrigerator food boxes 
Furniture 
Glass and ceramic plates and cups 
Liquid waste · 
Mirrors 
Needles 
Old doc.hes/shoes 
Plastic toys 
R.ags 
Sponges 
Toothpaste tubes/pumps 
Soiled paper places 
Waxed paper 
Window glass 
Yard waste (can be composted) 
Animal Waste• 
Caflitter• 
Disposable diapers• 
•sagged, tied, and placed in black container 

HOUSEHOLD HAZARDOUS WASTE 

fOR DISPOSAL AT THE ORANGE COUNTY 
HOUSEHOLD HAZARDOUS 
WASTE COLLECTION CENTER 

Antifreeze 
Aerosol can (full or partially full) 
Household cleaners 
Motor oil 
Paints (latex or oil-based) 
Paint thinner 

HAZARDOUS MATERIALS HOTLINE 

I 

( 

I 
r 
I 
I . 
I 
I 

Yogurtco~tainers 714 834-6752 
---------------------------------------------------~ District Holiday Schedule - New Year's Day, Memorial Day, Fourth of July, Labor Day, Thanksgiving and Christmas Day. 

Need Additional Information? Please telephone the District Office at (714) 893-3553 for details on 
the Recycle Midway City Sanitary District Program. Please note that all provided containers are property of 
the Midway City Sanitary District. Your cooperation in protecting containers from abuse or negligence will 
b.preciated. Remember, containers must be left behind if you move away. 

--::::::, 
~- As a reminder, if your street sweeping is scheduled the same day as refuse collection, please do 
not plac.e your container in the street. Place the container on the sidewalk or parkway area with the wheels 
facing your home. If you do not have street sweeping on the sai'11'! day, place the container at the curb. The 
new automated truck can service your con\ '3iner from those areas. 
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• Ml:DWAY CITY 
SANITARY DISTRICT 

NEWSLETTE'R - WINTER 1999 
14451 CEDAAWOOD AVE.• WESTMINSTER. CA 92683 

(714) 893-3553 

Board of Direcrors 

Grace P. Epperson 
James V. Evans 
Joy L. Neugebauer 
Russell C. Paris 
Margie L. Rice 

General Manager 

Del Boyer "GIVING EXCELLENT SERVICE AT THE LOWEST RA TE IN ORANGE COUNTY" 

~~ 
~WAY CITY SANITARY DISTRICT 

EXCEEDS STATE RECYCLING 
REQUIREMENT! 

The residents and businesses within the 
Midway City Sanitary District now recycle more 
than 50% percent of their waste. By recycling 
53.9% percent of their waste, pending State 
approval, the District will exceed the Year 2000 
State-mandated 50 percent recycling requirement. 

, Congratulations and keep up the good work! 
\ 
1 WE'RE IN THE MOVIES ,~,- P\.~::, 

' ,;_ ~ =:.,.~· ... 

We are shooting moving pictures (telev1 ·on 
pictures that is) of the inside of our sewer to deter
mine their condition. Up to now we have televised 
approximately 25 miles of our 168-mile system 
and found broken sewers that will cost $775,000 
to fix. 

·· · Fortunately for us, the Orange County 
Sanitation District established their Cpoperative 
Services Program. Through this program, the 
Sanitation District gives matching funds for the 
repair of sewers. Our District applied for and 
received $347,500 in matching funds, which 
means we have to pay the remaining $427,500. 
The Midway City Sanitary District is paying their 
matching fund amount out of reserve funds that 
have been saved for this purpose. We project our 
televising and repair program for the whole District 
will take eight years. 

YOUR SEWER NEEDS CARE 
• House grease should never be dumped into 

your drains. The grease builds up on the side of 
your sewer and can plug it. Save a plumber's 
service fee, put excess grease in a container and 
dispose of it in your black container. 

YOUR RATES • LOWEST IN THE 
COUNTY 

As a result of your efforts, the Midway City 
Sanitary District is proud to currently have the low
est rate for customer service in the County of 
Orange. The District is an independent special 
district providing refuse and sewer service in 
Westminster and Midway City. 

GRASSCYCLING? 

Grasscycling is the natural recycling of grass. 
Grass clippings left on the lawns after you mow 
decompose quickly and release valuable nutrients 
back into the soil. Grasscycling saves time (no 
more bagging), valuable landfill space, and 
money. 

G rasscycling can be practiced with almost any 
mower. Just remove the collection bag and allow 
clippings to drop on the lawn. Retrofit kits can be 
purchased to convert lawnmowers that do not 
have a safety flap covering the opening where the 
bag fits into the chute. 

You can also buy a special mower to recycle 
grass. Several lawnmower manufacturers have 
developed mulching or recycling mowers that cut 
grass into small pieces and force them into the 
soil. In fact, some are rechargeable, electric mow
ers that improve air quality while cutting your lawn. 
If you choose to grasscycle, always follow the "1 /3 
rule"; a lawn should be mowed so that no more 
than 1/3 of the length of the grass blade is cut in 
any one mowing. If a lawn is not cut frequently, 
the clippings will be too large to fall back to the soil 

. and it will produce a "hay-like" look that can be 
unsightly. ~rt-

. '/.~·-:,.. . ' . . 'v ... 
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• c; ?-· 

· USED ;. ~Moro10I~ 
CITY OF WESTl\flNSTER 
"FREE PICKUP AND cowmo , . 
_;COLLECTION GRAnS! 

La Culdad de 
The City of We.nmlnsier le ay\JCMI 

Westmlmter Now a recldar acel~ uudo 
Provides ColJectlon of de motor. E.ste servtdo 
Used Mater OIi o'lt the es para los resldtnc.ts 

Rcsldenn HoMe or de Westmlnne-r 
· Apar.ment. To solamente. POf' favor. 

Schedule "This Fret: ll.1me numut> abaJo y 
Serv!ce. Please Call 1ne un repr~entatlvo le 

N'Jmber Below: puede hacer una clta, 
para recojer su acelte 
uudo. 

@illt.n3W :IDW 
iYll,millllWI 

t:~;~~: IDil~ijlilift !If.WI 
(CALL 1-800-576-0041) 

,. FUNOEO .3'?' A G;t.a..,'4'':" F~OM THE (.AUfORNIA 
.._ INTfCiPATEO WAS7~ .~NAGEMENT BOAIIC 

-~-.~ ....... ~·-·- .. - . ·-··_.:.....:.:.:::.;.; .. .;;CM\ffllltBIOI 
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APPENDIX 3.3 

BMP GUIDELINES 
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GUIDELINES FOR CLEANING AUTOMOTIVE SERVICE FACl'LITIES 

Steam/Pressure Washing of Vehicle Maintenance Areas & Fuel Dispensing Areas 

•:• Block the storm drain and collect water/waste for disposal to the sanitary sewer (with 
the prior approval of the local sanitation district). 

Pressure Washing Sidewalks, Parking Lots, Common Areas 

•:• ,If soap or any other cleaning agent is used, block the storm drain and collect 
water/waste and discharge to the sanitary sewer (with the approval of the local 
sanitation district). 

•:• If only tap water with no cleaning agent is used, then the following Best Management 
Practices (BMPs) must be implemented before pressure washing: 

>- Prior to washing, clean and/or sweep all large debris from the area, and 

>- Clean any oil/auto fluid spills with an appropriate dry method, such as kitty litter 
or other absorbent, and dispose of appropriately, 

>- To the extent practicable, the wash water must be directed to vegetative or 
unpaved areas where it would percolate, 

>- If visual observation of the wash water indicates contamination (cloudy, colored, 
presence of suspended solids}, additional Best Management Practices such as 
temporary retention of wash water (sandbags around storm drain inlets) or 
filtration methods must be implemented prior to discharge. 

For further information, please contact: 

Karen Ashby, County of Orange, PFRD/Stormwater Section. Tel. (714) 567-6297 
Mark Smythe, Regional Water Quality Control Board - Santa Ana Region. Tel. (909) 
782-4998 
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For More Information ... 

{!1u:.1·tio11s reJ!.urding this notit'e may he directed to: 

71,e Ornnge ( '111111ty l'uhlic: Fucilitie.1· wul H1!s1111rces 
1Jqwrt111e111 ·s St11r111w111er Secti1111 at (71-1)567-6363 

Or 

!'av/ova Vitale o/'the Sanlll Ana Regional Water 
Quality ( 'untrol IJoard at (901)) 782-./ I JO 

MOBILE 
:o:ET AlLlNG AND 

TI-IE WATER 
QUA:LlTY ACT 

Thisjlyer /i(l,Y hee11 pre11e1reil al the request of the 
11while detaili11J!. i111/11.,·11:1' to pm11ide directi1111 with 

regard to c:011111lia11ce 11•ith thefedr:ral Waler {}1111/ity 
A ct i!f' J 987. 
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Tl-IF. TF.R QUALITY ACT: 
Controlling Storm Drain Pollution 

Under the federal Water Quality /\ct of 1987. 
the County and cities of Orange County are 
obligated to control the discharge or 
pollutants into storm drain systems. 
Specifically, National Pollutant Discharge 
Elimination System (NPDES) Permits issued 
by I.he st.ale in 1990 pursuant to the Act 
prohibit the public agencies of Orange 
County from accepting, with few exceptions, 
non-stormwater discharges into these 
systems. 

According to EPA. exceptions to local 
regulation include water line flushing. 
landscape irrigation water, water from 
potable water sources, foundation drains. air 
conditioning condensation, irrigation water, 
water from crawl space pumps, loot.ing 
drains, lawn watering, individual residential 
car washing. dechlorinated swimming pool 
discharges. street wash runoff and fire 
fighting runoff. 

The County's NPDF.S Permits 
prohibit, with few ex.ceptions, non

stormwater discharges into the 
storm drain system. 

Mobile Detailing Procedures 

Since commen.:ial vehicle washing. including 
mobile detailing. is not exempted, the 
following procedures should be adopted by 
individuals performing this service: 

I. .When cleaning engines and/or vehicles 
using chemical additives such as soaps, 
solvents or degreasers. 

a. Service must be performed at a 
facility that has the equipment to 
properly process the contaminated 
wastewater runoff, or 

b. Service must be performed using a 
leak-proof ground cover device that 
will catch and contain all 
contaminated wastewater runoff for 
later disposal in a manner that 
complies with all city, county, stale 
and federal codes. 

2. When engine cleaning is not involved. the 
service may be performed using only 
de ion izccl \\1ater, puri lied water, and/or 
tap water with no additives li.ir wash and 
rinse purposes. This water may then be 
discharged to the storm drnin systems 
provided there is 110 visible evidence of 
chemical contaminnlion such as foams, 
odors. discoloration, etc. 

When chemical product.s must be used to 
perform this type of service, they must be 
used on a spot basis, and wiped off prior 
to rinsing. 

3. Equipment, such as ground cover devices, 
shall be regularly inspected and 
maintained lo ensure proper and cflcctivc 
functioning. 

/Jefore you u/10111 a11ytlli11R lo R" 
i,,111 the Rllfler or storm drairr, 

.Wop to tl,i11kf 

Storm dmi,1s ru11 directly irrto 
drn1111cl.\' mu/ creek.\·, tltror1J:lt weflimtl.\ 

und IO tl,e IICl!IIII, 
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• 
For More Information ... 

Questions regarding this brochure may be directed to: 

The Orange County Public Facilities and 
Resources Department's 
Stormwater Section at (714) 567-6363 

• 
Pool Maintenance 

and the 
Water Q:Jality Act 

I 

July 2000 

This brochure has been prepared to 
inform the public of the guidelines that 

have been established regarding the 
discharge of pool water in Orange 
County in order to protect storm 
drains, channels, creeks and bays. 
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Po.ointenance and 
the Water Quality Act 

This brochure i.s presented to you to 
expla(n the regulatory issues regarding 
the discharge of pool water and the two 
methods by which it may be discharged. 

Many pools are plumbed to allow the 
discharge to go directly to the sanitary 
sewer. This is an acceptable and 
pref erred method of disposal. 

Where the discharge of pool water to 
the sanitary sewer is not feasible, 
federal law allows the release of 
dechlorinated swimming pool water. In 
Orange County the guidlines for such 
releas~s requires pool owners to ensure 
that all the following criteria are met: 

• The residential chlorine does not 
exceed 0.1 mg/I {parts per milli_on); 

• The pH is between 6.5 and 8.5; 

• The water is free of any unusual 
coloration: 

· There is no dischar'.3e of filter media; 
' 

· There is no discharge of acid cleaning 
wastes; and 

• Any pipe connection to the 
stormdrain system has permits 
from the city or county having 
jurisdiction. 

, . 

~ i. • • " . ._.; .~ ~. 
• "i , ..... ··~ ,., 

Compliance with this guidance can be 
verified using a pool testing kit. Excess 
chlorine can be removed by removing 
th~ chlori~e tablets for a couple of days 
prior to discharge or by purchasing 
dechlorinating chemicals from local pool 
supply companies. 

B 
. e 

y ensuring compliance with these 
criteria. you will make a significant 
contribution toward keeping pollutants 
out of Orange County's creeks, streams 
and receiving waters and help to 
protect organisms that are sensitive 
to pool chemicals. 

Before you allow anything to go 
into the gutter or storm drain. 
stop to think. 

Storm drains run directly into 
channels and creeks, through 
wetlands and to the ocean. 

Remember the ocean begins at 
your front door. 
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• GUIDELINES FOR RESTAURANT CLEANING OPERATIONS 

General Cleaning Operations 

•!• Clean floormats, filters and garbage cans in a mop sink, floor drain or contained 
area outside. 

•:• Pour all washwater into a janitorial or mop sink. 

•:• Keep dumpster area clean and closed, clean area following the guidelines listed 
below. 

Steam/Pressure Washing of Dumpster Areas, Sidewalks and Common Areas 

•!• Block the storm drain and collect all water/waste for disposal to the sanitary sewer 
(with the prior approval of the local sanitation district). 

Hose Washing of Dumpster Areas, Sidewalks, Common Areas 

•!• If hot water, soap or any other cleaning agent is used, block the storm drain and 
collect water/waste and discharge to the sanitary sewer (with the approval of the 
local sanitation district). 

, J •!• If only cold tap water with no cleaning agent is used, then the following Best 

• 

Management Practices (BMPs) must be implemented before washing: 

> Prior to washing, clean and/or sweep all large debris from the area, and 

> Clean any fluid spills with an appropriate dry method, such as kitty litter or other 
absorbent, and dispose of appropriately, 

>- To the extent practicable, the wash water must be directed to vegetative or 
unpaved areas where it would percolate, 

>- If visual observation of the wash water indicates contamination (cloudy, colored, 
presence of suspended solids), additional Best Management Practices such as 
temporary retention of wash water (sandbags around storm drain inlets) or 
filtration methods must be implemented prior to discharge. 

For further information, please contact: 

Karen Ashby, County of Orange, PFRD/Stormwater Section (714) 567-6297 
Angela Duzich, City of Dana Point/Code Enforcement (949) 248-3565 
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County or Orange 
Public Facilities & Resources Department 

John W. Sibley, Director 

June I 0, 1998 

To: Automotive Service Managers 

Subject: Automotive Service Center Maintenance - Control of Wash Water Runoff 

Dear Sir or Madam: 

This letter is being sent to automotive service businesses to draw the attention of service 
managers to the need to eliminate the discharge of pollutants in wash water runoff to the street 
and stonn drain and to explain why these discharges are of concern to municipalities in Orange 
County. 

In 1990, pursuant to the federal Water Quality Act, Orange County's municipalities received 
National Pollutant Discharge Elimination System (NPDES) permits. These NPDES permits 
require the municipalities to eliminat.e non-storrnwater discharges to their storm drain systems 
and reduce the discharge of pollutants in stormwater runoff to the maximum extent practicable. 
As a consequence of these requirements, the routine use of the street and stonn drain for the 
disposal of automotive service center wash water runoff must be addressed by Orange County's 
municipalities. 

The pressure washing or steam cleaning of areas that are used for automotive servicing generally 
means that any runoff will contain detergents, caustic cleaning agents, oils and grease, and heavy 
metals. Consequently, eliminating the discharge of these pollutants to the street or storm drain 
will make a significant contribution towards protetting the creeks, rivers, streams and sensitive 
receiving waters that ultimately receive all runoff from the municipal storm drain sysfem. 

The proper management of this waste stream can also help ensure that regulatory intervention to 
protect sensitive receiving waters and the municipal stonn drain system is avoided. The State 
Fish and Game Code, State Water Code and local Water Quality Ordinances enforced by this 
Depanment and the cities of Orange County all include provisions that prohibit the unpermitted 
disposal of wastes to the municipal storm drain system and surface waters. 

A number of automotive service centers already use "zero discharge" cleaning services or have 
arranged with sewering agencies for the direct disposal of waste to the sanitary sewer. If you 
have not previously considered arranging for the safe disposal of facility wash water, the 
attached guidelines, which have been prepared by this Depanment in collaboration with the 
Regional Water Quality Control Board (Santa Ana Region), should be helpful to you . 

LOCATION: 
300 N. FLOWER ST 
SANTA ANA, CALIFORNIA 

MAILING ADDRESS: 
P.O. BOX 4048 
SANTA ANA, CA 92702-4048 

TELEPHONE: 
(714) 63+2300 
FAX# 834-5188 

0013869



• 

• 

Automotive Service Centers 
Page 2 

Please direct any questions regarding this lener to Richard Boon at (714 )56 7-63 71. 

Very truly yours, 

1 ro ll\DIOJ1i--

Manager 
Environmental Resources 

Attachment: Guidelines 

CC: Laurie Taul, Regional Water Quality Control Board - Region 8 
Deborah Jayne, Regional Water Quality Control Board - Region 9 
Dan Meer, USEPA Region IX 
City Representatives 

0013870



GUIDELINES FOR CLEANING AUTOMOTIVE SERVICE FACILITIES 

Steam/Pressure Washing of Vehicle Maintenance Areas & Fuel Dispensing Areas 

•:• Block the stonn drain and collect water/waste for disposal to the sanitary sewer (with the 
prior approval of the local sanitation district). 

Pressure Washing Sidewalks, Parking Lots, Common Areas 

•:• If soap or any other cleaning agent is used, block the stonn drain and collect water/waste and 
discharge to the sanitary sewer (with the approval of the local sanitation district). 

•:• If only tap water with no cleaning agents is used, then the following Best Management 
Practices (BMPs) must be implemented before pressure washing: 

;,.- Pri.or to washing, clean and/ or sweep all large debris from the area, and 

::.:- Clean any oil/auto fluid spills with an appropriate dry method, such as kitty litter or other 
absorbent, and dispose of appropriately, 

::.:, To the extent practicable, the wash water must be directed to vegetative or unpaved areas 
where it would percolate, 

>- If visual observation of the wash water indicates contamination ( cloudy, colored, 
presence of suspended solids), additional best management practices such as temporary 
retention of wash water (sand bags around stonn drain inlets) or filtration methods must 
be implemented prior to discharge. 

For funher information, please contact: 

Richard Boon, County of Orange, PFRD/Stonnwater Section. Tel. (714)567-6371 
Laurie Taul, Regional Water Quality Control Board - Santa Ana Region Tel. (909)782-4906 

0013871



• 

APPENDIX 3.2 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 
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• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF ANAHEIM 

0013873



~ 
I 
r 

i . 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Anaheim 

Facility: Streets & Sanitation #28 

Prepared By: d<oD /~ 
Date: 

Significant Issue I ACTION 1 I ACTION 2 T START DATE I 
Material Storage . AsphalUDirt Install a clarifier/Construct 11/24/97 

asphalt berm 
It action plan Is not completed, note progress made: 

General Stormwaler Runoff Install a clarifier 11/24/97 

If acUon plan Is not completed, note progress made: None noted 

END DATE I Action Plan Completed? 
12/31/97 

® Yes I 
Revised 12/99 

6/30/99 (S> Yes I 

·=> 

0013874



City of: Anaheim 

Facility: Streets & Sanitation #28 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant IBBuos Action Plan and Updates 

' ' 

0 No More Significant Issues 

Significant Issue (From Form 1): OR::Jii;~ ~~ ?ut,)ofF- - I tJ5'Qs11:.... Cl.#4.EcfY?.-.. 

IDl)jeclive and Target Dale: 

Action Items 

Responsible 

Part 

G,/3o(o \ 

Projected Projected 

Comments 

:t Tttfz.. ~IQ).$ ~ ~ 10 IN"5f11(U_ CN'2.. ~ ~Fl~~D 10'-\S~ N2-W 

Pfl-"lN w~a.5 TD 'j)/~ "[2-utJ off!, -ronl£ ~Ref!.... wiz. ~q~ u.::E. 
C.OuLD c~ ~ r/~~ ~ ~ 0~ ~Nift= ~~ INi~6 

F'~~s IN itlJ- ~'1<.I.SnNI:::.. S.1C>fl.M D~N ,·~~. wf£ wretr ,~ ~ 
Nt2-(;o\ll"<f1cµS.. wl,11' ~ ~~ FtLI~~ jsL.it"~ <DJ')~ 

(s::A)LD fie)\ O/u-4-V~ ~ 'µ~ plS..~-s~/(.1£. v...:£. .zp:;co~ .. wtz-;A#£... 
<.U~-L-'-r Pf2.iz.f/q2..lNC» ~ ~VlC£..~~.w1Tht- 7'\;- N~ :p(ZAJ~ rt~ 
~µ,c.e._~~. 

J 
,·• __..,,~.,,,,.~··io- • ......:::-

0013875



.-ily of: Anaheim 

FaciHly. Streets & Sanitation #28 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

~niricant Issue (From Form 1): MttiF:fZIAL.. St:J~ - MP1~1 ~\ .- I rvSi7\'U- a,,.~~rff~ ~ ~~~~ ~ 

I
Objeclive and Target Date: 

- C<;BSC~ fn$IIK- ~µ<;, 10 ~ ~ 

Action Items 

Projected Projected 

Comments 

JI: 'NI=" i41VJ~ c:¥U-1DCi',C> 10 c~~ m~ 12eCFf ,..::I; OVF-R.. \64£. ~ 8~ 
TD f>;2$v~ ~crl= ~~ ~~0 "i1-\f5. fi2o~ \.A.% D~'"ft=f) D~NC::,. ~9/CO 
~s.~ O"il\FL- rn0D1R~~ W 00~ rt\~ &)1ill1~&S v.Jf;z..(l..4- l~~fz~ 
~o u.j?,-~ "tD ~~ .A:U-~ Jif.;..W m~ s;..~~£. wot4:- o 

c~,o.~ VJfz.. 5T1L-L Cc"~ cufl_ M~P<L-S Bo~ ~(fl+~ ~"-'G 
~N S.~.S: Tb f(lJz.\f~ ~ ~ U,,fClL ~ f')~ ~Nb l>- (~., 
w~ u,1<-L sjlu...... ,,,,,,11"<(.L ~ ~..:,, , ~- f>j~S (,...,~o~i'c ~Fi&i) 
IN MD1T]av TC:> ~ (1)~ ~1,-:)6 (ootz_ w~Do ~"Ttt-) .. 
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City of: Anaheim 

Facility. Dad Miller Golt Course 

Prepared By: 

Date: 

Sli:,nlficant Issue I 
Material Storage 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 I ACTION 2 I START DATE I 
Purchase tarps 11/15/97 

If action plan Is not completed, note progress made: Need to purchase tarps 

I ' 

END DATE Action Plan Completed? 

On going ~~ 

,(Yes.I)/ No 
'~ 

0013877



City of: Anaheim 

Facility: Dad Miller Golf Course 

Significant Issue (From Form 1): 

\Object;,e aod Ta<get Date: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

0 No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date Comments 

• 

0013878



City of; Anaheim 

Facility: Anaheim Hills Yard 

Prepared By: 

Date: 

Significant Issue 
Material Storage 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I ACTION 1 I ACTION 2 I START DATE I 
Purchase tarps 11/15/97 

If action plan Is not completed, note progress made: Need to purchase tarps 

• 

END DATE I Action Plan Completed? 

On going 
Yes , I No ~· -

• 

0013879



City of: Anaheim 

Facility: Anaheim Hills Yard 

Significant Issue (From Form 1 ): 

IObjecti,o and Target Date: 

Action Items 

Actions To Be Taken 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

1,-..:.i No More Significant Issues 
/ 

Responsible Projected Projected 

Partv Start Date ComQlelion Date Comments 

• 

0013880



City of: Anaheim 

Facility: Fire Station One 

Prepared By: 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

..;;;..;;:;;.;.Dale,;___: _<Jk._,._/Du ___ _ 

SiAnlflcant Issue I ACTION 1 I ACTION 2 I START DATE I 
Vehicle Washing Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

• 

ENO DATE I Action Plan Completed? 

3/1/99 
No 

• 

0013881



City of: Anaheim 

Facility: Fire Station One 

Significant Issue (From Form 1}: 

IObjee1;,e and Ta,get Date: 

Action Items 

Actions To Be Taken 

• 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date Comments 

• 

0013882



FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Anaheim 

Facility: Fire Station Two 

Prepared By: 

Date: 

QP"i IA_ ~;.f:h 

7/5"_/1P 
fl 

Significant Issue I ACTION 1 

Vehicle Washing Relocate wash area 
I 

If action plan Is not completed, note progress made: None noted 

ACTION 2 I START DATE I 
3/1/98 

ENO DATE I Action Plan Completed? 

3/1/99 e-)1 No 

• 

0013883



Cily of: Anaheim 

Facility: Fire Station Two 

Signilicanl Issue (From Form 1}: 

IObJecti,e and Ta,ge1 Date: 

Action Items 

Actions To Be Taken 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Dale Comments 

0013884



City of: Anaheim 

Facilily: Fire Slation Four 

Prepared By: 

Dale: 

Si~inificant Issue 
Vehicle Washing 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I ACTION 1 I ACTION 2 I START DATE I 
Relocate wash area 3/1/98 

Ir action plan is not completed, note progress made: None noted 

_) 

END DATE I Action Plan Completed? 

3/1/99 (8, No 

• 

0013885



City of: Anaheim 

Facility: Fire Station Four 

Significant Issue (From Form 1 ): 

IObjecllve and Targel Dale 

Action Items 

Actions To Be Taken 

e 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Act.ion Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date Comments 

0013886



City of: Anaheim 

Facility: Fire Slalion Five 

Prepared By: 

Date: 

Significant Issue 
Vehicle Washing 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I ACTION 1 I ACTION 2 l START DATE I 
Relocate wash area 3/1/98 

If action plan is not completed, note progress made: None noted 

END DATE I Action Plan Completed? 

3/1/99 re:) ( No 

• 

0013887



City of: Anaheim 

Facility. Fire Station Five 

Significant Issue (From Form 1): 

I Objective and Target Oate: 

Action Items 

Actions To Be Taken 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Party Start Date Comoletion Date Comments 

• 

0013888



City of: Anaheim 

Facility. Fire Station Six 

Prepared By; 

Date: 

Significant Issue 
Vehicle Washing 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I ACTION 1 I ACTION 2 l START DATE I 
Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

• 

END DATE I Action Plan Completed? 

311/99 
No 

• 

0013889



City of: Anaheim 

Facility: Fire Station Six 

Significant Issue (From Form 1): 

IObjecli,e aod Targel Dale: 

Action Items 

Actions To Be Taken 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

OQ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date Comments 

0013890



FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Anaheim 

Facility: Fire Station Seven 

-'-P~rep ........ a ........ red_B--'-'y: __ e,O')h ~ ;M, 

Dale: J/(/ou 

Signiricant Issue I ACTION 1 I ACTION 2 I START DATE I 
Vehicle Washing Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

,...___ 

END DATE I Action Plan Completed? 

3/1/99 
No 

• 

0013891



City of: Anaheim 

Facility: Fire Stalion Seven 

Significant Issue (From Form 1): 

IObJe<Ove and Target Date 

Action Items 

Actions To Be Taken 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant issues 

Responsible Projected Projected 

Party Start Date Comoletion Date Comments 

0013892



FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Anaheim 

Facility. Fire Station Eight 

~,___,0.._.-..:;_<=;~Uz ,_·fl__ Prepared By. 

Date: ]/~)au 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I 
Vehicle Washing Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

END DATE I Action Plan Complet.cd? 

3/1/99 8 No 

• 

0013893



City of: Anaheim 

Facility: Fire Station Eight 

_filgniricant Issue (From Form 1 ): 

Action Items 

Actions To Be Taken 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

[pl. No More Significant Issues 

Responsible Projected Projected 

Party Start Dale Completion Date Comments 

• 

0013894



Cily of: Anaheim 

Facility. Fire S1ation Nine 

Prepared By: 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

Dale: ~/(/6D • 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I 
Vehicle Washing Relocate wash area 3/1/98 

II action plan Is not completed, note progress made: None noted 

ENDDATE I Action Plan Completed? 

3/1/99 
No 

0013895



City of: Anaheim 

Facility: Fire Stalion Nine 

Signilicant Issue (From Form 1): 

IObjec1;ve and Targel Dale: 

Action Items 

Actions To Be Taken 

,--- ""\ 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date Comments 

0013896



FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Anaheim 

Facohty. F;ce StaUon T~ 

Prepa,ed By /i D1 h, <;;h,,z ; fl 
Date: ]/()@ 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I 
Vehicle Washing Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

END DATE I Action Plan Completed? 

3/1/99 
No 

0013897



City of: Anaheim 

Facility: Fire Station Ten 

Significant Issue (From Form 1 ): 

IObjecti,e and Ta,get Oate: 

Action Items 

I Actions To Be Taken 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date Comments 

• 

0013898



City of: Anaheim 

Fac1hly Convent1011 Center 

Prepared By: 

Date: 

Significant Issue I 
Material Storage - Chemical Coolant 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 I ACTION 2 I START DATE I 
Install containment system 2/1/98 

If acllon plan is not comploted, note progress made: None stated 

Transfer Area Install curbs. drains and 6/1/98 
clarifier 

If action plan is not completed, note progress made; None stated 

END DATE I Action Plan Completed? 

7/31/98 

(9, No 

10/31/98 

B' No 

0013899



City of: Anaheim 

Fac1hty. Convention Center 

Significant Issue (From Form 1): 

IObjecli,e and Ta,get Date, 

Action Uems 

Actions To Be Taken 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date 

\,.._ __ _ 

Comments 

• 

0013900



0 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF BREA 

0013901



FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Brea 

Facility: Service Center 

Prepared By: Beatrice Ramirez/Jerry Mesa 

Date: 7120100 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I 
Vehicle/Equipment Wash Water Construct new wash facility 05/01/1997 

with waler recycling 
If action plan Is not completed, note ,progress made: 

Steam Cleaning Provide new location (move 05/01/1997 
to newly contstructed facility) 

If action plan Is not completed, note progress made: 

Sweeper Transfer Area Capture and treat runoff 05/01/1997 
from dump pile 

If action plan Is not completed, note progress made: 

END DATE I Action Plan Completed? 

03/01/1999 
@ I No 

03/01/1999 

Q, No 

03/01/1999 19, No 

• 

0013902



• 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF BUENA PARK 

0013903



City of: Buena Park 

Facility: Vehicle Maintenance Yard 

Prepared By: Paul DePielro 

Date: July 17, 2000 

Si nificant Issue 
Fuel Spllls - Small and Large 

Hazardous Materials Storage 

Material Storage - Oil Drums 

Material Storage - Paint 

Material Storage - Garage 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 ACTION 2 START DATE 

Placed spill cleanup Inspect daily and sweep 11/1/97 
materials. 
Purchased secondary Conduct daily inspections 11 /1/97 
containment pallets. 
Purchased secondary Conduct daily inspections 11/1/97 
containment pallets. 
Purchased secondary Conduct daily inspections 11/1/97 
containment pallets. 
Purchased secondary Conduct daily inspections 11/1/97 
containment pallets. 

If action plan is not completed, note progress made: 

• 

ENO DATE Action Plan Completed? 

On going 
No 

On going 
No 

On going 
No 

On going 
No 

On going 
No 

• 

0013904



City of: Buena Park 

Facility: Vehicle Maintenance Yard 

Significant Issue (From Form 1 ): 

Objective and Target Dale: 

Action Items 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

Removed, replaced and retrofitted underground storage tanks to meel secondary containment slandards. 

This oroiect was comoleted in November 1999. 

Responsible Projected Projected 

Actions To Be Taken Partv Start Date Comolelion Date 

Removed replaced and retrofilled Paul DePietro December-98 November-99 

underoround storaae tanks at Citv 

Yard Fire Stations and Police Deol. 

• 

Comments 

• 

0013905



• 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF COSTA MESA 

0013906



City of: Costa Mesa 

Fac1l1ly: New Corporation Yard 

Prepared By. Bruce Covey 

Date: 7-27-00 

Significant Issue I 
Sweeper Transfer Area 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 

New sweeper dump area 
to be constructed 

I ACTION 2 I START DATE I END DATE 

December 2000 February 2000 

If action plan is not completed, note progress made: Budget 12/15/00 

I Action Plan Completed? 

Yes / No X 

-· 

0013907



City of: Costa Mesa 

Facility: Old Corporation Yard 

Prepared By: Bruce Covey 

Date: 7-27-00 

Significant Issue I 
Large & Small Spills 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 

Install waterproof cover on 
existing frame work 

I ACTION 2 l START DATE I END DATE I 
September 2000 October 2000 

If action plan Is not completed, note progress made: Budget 6/30/99 

• 

Action Plan Completed? 

Yes No X 

0013908



FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Costa Mesa 

Facility: Old Corporation Yard 

D No More Significant Issues 

Significant Issue (From Form 1): Large and small spills 

Objective and Target Date: Construct a roof for paint cleaning area 

Action Items 

Responsible Projected Projected 

Actions To Be Taken Party Start Date Completion Date 

Budget or use end-of-year funds to construct a roof Bruce Covey September 2000 October 2000 

Comments 

on schedule 

• 

0013909



• 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF CYPRESS 

0013910



FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Cypress 

Facility: Corporation Yard 

Prepared By: Gonzalo Vazguez/Bill Raymond 

Date: July 28,2000 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 

Waste Storage - Paint Provide covered storage 11/1/00 1/1/01 
area Yes I No 

If action plan Is not completed, note progress made: Revised end date 1/1'/01 - Funded as capital project in fiscal year 2000-2001 

Fluid Transfer Area Construct berm around 11/1/00 1/1/01 
perimeter Yes I No 

If action plan Is not completed, note progress made: Revised end date 1/1/01 - Funded as capital project In fiscal year 2000-2001 

Fluid Transfer Area Utilize effective 2/1/98 2/1/99 
housekeeping techniques Yes I No 

If action plan Is not completed, note progress made: 2/1/99 

Spills • Small Tarp landscape equipment 2/1/98 8/1/00 
to cover Yes I No 

If action plan is not completed, note progress made: 8/1100 

Material Storage Install roof over storage area Temporarily cover bins 9/1/98 1/1/01 
Yes I No 

If action plan Is not completed, note progress made: Revised end date 1/1/01 - Funded as capital project in fi 

Vehicle/Equipment Wash Water Inspect wash rack drainage 1/1/98 2/1199 
system regularily Yes I No 

If action plan Is not completed, note progress made: 2/1/99 

0 0 

0013911



City of: Cypress 

Facility: Corporation Yard 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

Significant Issue (From Form 1): 

Fluid slora e inside of buildln 

Objective and Target Date: 

To install a berm around automotive nuids stored inside of 

maintenance of equipment so to remove any exposed grease and prevent any potential runoff 

Action Items 

Responsible 

Actions To Be Taken Partv 

Install berm around nuid drums inside of garaqe Maintenance Division 

Increase frequencv of vehicle maintenance Maintenance Division 

e 

Projected Projected 

Start Date Comoletfon Date 

9/1/00 9/30/00 

9/1/00 Onaoina 

Comments 

Will be onqoing program 

0013912



• 

(- \ 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF DANA POINT 

0013913



City of: Dana Point 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnmcant Issues Action Plan and Updates 

C!J No Significant ~sues 

Facility: Del Obispo Community Center 
* This municipal facility does not have any of the 

following operations that could contribute to storm
water pollution. 

Prepared By: Cindy Asher 
- Hazardous materials stored on-site. 
- waste stored or handled on-site. 
-Vehicle and equipment maintenance activiitea. Dale: July 27, 2000 

Slgnlncanl Issue (From Fonn 1): 

IObJedt,o ond To,gol Dato, . I 
Action Hema 

Respooslble Prqected Protected 

• Actions To Be Taken Partv Start Date . Ion Date Commtwits 

' 

• • 

0013914



FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlncant 1,,ue, Action Plan and Updates 

City of: Dana Point 

City Plaza - Dana Point City Hall 
Facility: 

Prepared By: Cindy Asher 

Dale: July 27, 2000 

Slgnlncant Issue (From Form 1): 

IObJeellYe and T1111et Date: 

Action Hem• 

Actions To Be Taket'I 

e 

Responslble 

P.artv 

~ N; Significant Issues 

• This municipal facility does not have any of the follow. 
operations that could contribute to stormwater pollutior 

- Hazardous materials stored or handled.on-site. 
- Waste stored or handled on-site. 
- Vehicle and equipment maintenance activities. 

Profecled Profeded 

Start Date - Date em,aneots 

0013915



• 

) 

• 

ENVIRONMENT AL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF FOUNTAIN VALLEY 

0013916



u 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF FULLERTON 

0013917



ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF GARDEN GROVE 

0013918



City of: Garden Grove 

Facility: Municipal Service Center 

Prepared By: Maria Stipe 

Date: 7/28/00 

Significant Issue I 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 t ACTION 2 I START DATE I 
Hazardous Materials Storage Training of personnel 12/1/98 
If action plan Is not completed, note progress made: Annual training completed 4/00 

• "- ___ / 

END DA TE I Action Plan Completed? 

Ongoing ~ I No 

• 

0013919



City of: Garden Grove 

Facility: Municipal Service Center 

Significant Issue (From Form 1 ): 

IObjecilve and Target Cate: 

Action Items 

Actions To Be Taken 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

[x_ J No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date Comments 

e 

0013920



FORM 2 
0 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Fire Station #2 

Prepared By: Maria Stipe 

Date: 7/28/00 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Hazardous Materials Storage Training of personnel 
If action plan Is not completed, note progress made: Annual training completed 4/00 

12/1/98 Ongoing ~ I No 

• 

0013921



City of: Garden Grove 

Facility: Fire Station #2 

Significant Issue (From Form 1 ): 

IObjecth,e and Ta,get Date 

Action Items 

Actions To Be Taken 

• 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I~ _j No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date Comments 

• 

0013922



City of: Garden Grove 

Facility: Fire Station #3 

Prepared By: Maria Stipe 

Date: 7/28/00 

Significant Issue I 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Hazardous Materials Storage Training of personnel 12/1/98 Ongoing ~ / No 
If action plan Is not completed, note progress made: Annual training completed 4/00 

\ 
.'-- / 

0013923



City of: Garden Grove 

Facility: Fire Station #3 

Significant Issue (From Form 1): 

IObjecU,e and Target Date: 

Action Items 

Actions To Be Taken 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

IX_ I No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date Comments 

• 

0013924



FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Fire Station #4 

Prepared By: Maria Stipe 

Date: 7/28/2000 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Hazardous Materials Storage Training of personnel 
If action plan Is not completed, note progress made: Annual training completed 4/00 

12/1/98 Ongoing ~ / No 

0013925



City of: Garden Grove 

Facility: Fire Station #4 

Significant Issue (From Form 1): 

Action Items 

Actions To Be Taken 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I~ J No More Significant Issues 

Responsible Projected 
t 

Projected 

Party Start Date Completion Date Comments 

• 

0013926



FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Fire Station #5 

Prepared By: Maria Stipe 

Date: 7/28/2000 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Actlon Plan Completed? 
Hazardous Materials Storage Training of personnel 
If action plan Is not completed, note progress made: Annual training completed 4/00 

12/1/98 Ongoing ~/ No 

0013927



City of: Garden Grove 

Facility: Fire Station #5 

Significant Issue (From Form 1): 

'Objective and Target Dale: 

Action Items 

Actions To Be Taken 

• 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

[xl No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date Comments 

• 

0013928



City of: Garden Grove 

Facility: Fire Station #6 

Prepared By: Maria Stipe 

Date: 7128/00 

Significant Issue I 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 

Hazardous Materials Storage Training of personnel 1211/98 Ongoing (!~ I No 
If action plan Is not completed, note progress made: Annual training completed 4/00 

• • 

0013929



City of: Garden Grove 

Facility: Fire Station #6 

Significant Issue (From Form 1): 

!Objective and Terget Dale: 

Action Items 

Actions To Be Taken 

• 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

j X -1 No More Significant Issues 

Responsible Projected Projected 

Party Start Date Comoletion Date Comments 

• 

0013930



FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Fire Station #7 

Prepared By: Maria Stipe 

Date:7128100 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Hazardous Materials Storage Training of personnel 
If action plan Is not completed, note progress made: Annual training completed 4/00 

12/1/98 Ongoing ~ No 

• • 

0013931



City of: Garden Grove 

Facility: Fire Station #7 

Significant Issue (From Form 1): 

\Object;,e aad Target Date: 

Action Items 

Actions To Be Taken 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

j X - I No More Significant Issues 

Responsible 

Party 

,-
/ 

Projected Projected 

Start Date Comoletion Date Comments 

• 

0013932



FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: City Hall 

Prepared By: Maria Stipe 

Date: 7128/00 

Significant Issue I ACTION 1 
Materials Storage Replace generator 
If action plan Is not completed, note progress made: 

• 

I ACTION 2 I START DATE I END DATE I Action Plan Completed? 

TBD 12/29/99 Yes l(_N_g) 
Revised end date: 2005. The action plan was not completed due to funding contraints. However, 

the integrety of the existing emergency generator remains good and is inspected on a regular basis. 

*Should funding become available sooner than 2005, the end date will be accelerated . 

0013933



City of: Garden Grove 

Facility: City Hall 

Significant Issue (From Form 1 ): 

'ObjecU,e and Ta,get Oate: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date Comments 

• 

0013934



FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Police & Fire Station 

Prepared By: Maria Stipe 

Date: 7/28/00 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Hazardous Materials Storage Training of personnel 
If action plan is not completed, note progress made: Annual training completed 4/00 

12/1/98 On going C!.:_:} No 

• 

0013935



City of: Garden Grove 

Facility: Police & Fire Station 

Significant Issue (From Form 1): 

IObjeclive and T a,gel Dale: 

Action Items 

Actions To Be Taken 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

IX -I No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date Comments 

• 

0013936



FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Willowick Golf Course 

Prepared By: Maria Stipe 

Date: 7/28/00 

Significant Issue I ACTION 1 I ACTION 2 1 START DATE I END DATE I Action Plan Completed? 

Waste Storage Build berm Train personnel 11/1/98 12/1/98 Yes I No 
If action plan Is not completed, note progress made: Willowick Goff Course was incorrectly identified as a municipal facility and should not be included in 

this report. Donovan Golf Courses Management, Inc. leases this property from the City and 
operates the business. There are no municipal employees. 

Vehicle & Equipment Washing Install a clarifier 12/1/98 6/1/99 Yes I No 
If action plan Is not completed, note progress made: See a note above. 

' 

0013937



City of: Garden Grove 

Facility: Willowick Golf Course 

Significant Issue (From Form 1): 

IObjeclNe and Ta,get Oate: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

IX J No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date Comments 

• 

0013938



• 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF HUNTINGTON BEACH 

0013939



FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlncant Issues Action Plan and Updates 

City of: Huntington Beach 

Facility: Beach Maintenance Yard 

Prepared By: Edward Magyar 

Date: 14-Jul-OO 

Slgnlflcant Issue I ACTION 1 I ACTION 2 I START DATE I 
Material Storage - Oil Construct berm 10/1/98 

If action plan Is not completed, note prOQress made: In Design 07/14/00 

Fuel Spills Construct berm 10/1/98 

If actton plan Is not completed, note progress made: In Design 07/14100 

Underground Storage Tank Remove underground 12/1/98 (no longer 
storage tanks used) 

If actton plan Is not completed, note progress made: In Pogress 12/1198 

END DATE I Action Plan Completed? 
10/1/99 

Yes 

10/1/99 
Yes 

12/1199 (removed) 
Yes 

Removed 

• 

0013940



City or: Huntington Beach 

Facility: Beach Maintenance Yard 

Significant Issue (From Form 1): 

IObjecti,e and Ta,get Dato 

Action Items 

Actions To Be Taken 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date Comments 

0013941



City of: Huntington Beach 

Facility: Park Maintenance Facility 

Prepared By: 

Date: 

Significant Issue I 
Material StoragefTrash Bin 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Acdon Plan and Updates 

Edward Magyar 

14-Juf..00 

ACTION 1 I ACTION2 I START DATE I 
Construct berm 11/15/97 

If action plan Is not completed, note progress made: In Design 

Fuel Spills - Large Construct roof 11/15/97 

If action plan Is not completed, note progress made: Under Construction 

END DATE I Action Plan Completed? 

On going 
No 

On going 
No 

• 

0013942



City or: Huntington Beach 

Facility: Park Maintenance Facilfty 

Significant Issue (From Form 1): 

IObJootJv, a,d Targot Dato: 

Aclton Items 

Actions To Be Taken 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

IZJ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date Comments 

0013943



City or: Huntington Beach 

Facility: Gothard Fire Station 

Prepared By: 

Date: 

Slgnlffcant Issue I 
Underground Storage Tank 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

Edward Magyar 

14-Jul-OO 

ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 

Remove tanks 
Yes 

If action plan Is not completed, note progress made: Complete 04-04-99 

• 

0013944



City or: Huntington Beach 

Facility: Gothard Fire Station 

Significant Issue (From Form 1): 

IObjeoti,e and Target Date: 

Action Items 

Actions To Be Taken 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlffcant Issues AcHon Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date 

' 
' 

Comments 

0013945



City of: Huntington Beach 

Facility: Joint Powers Training Center 

Prepared By: 

Date: 

Slgnlflcant Issue I 
Trash Bin 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

Edward Magyar 

14-Jul-OO 

ACTION 1 I ACTION 2 I ST.ART DATE I 
Construct roof 12/1/98 

If action plan Is not completed, note progress made: Revised end date 12/1/99 

Trash Bin Provide spill clean up 11/15/97 
materials 

If action plan Is not completed, note progress made: Not Stated 

END DATE I Action Plan Completed? 

On-going 
No 

On going 
No 

e 

0013946



City of: Huntington Beach 

Facility: Joint Powers Training Center 

Significant Issue (From Form 1): 

IOb)eclh,e and Ta,got Date 

Action Items 

Actions To Be Taken 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

lZJ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comcletion Date 

' 

Comments 

• 

0013947



City or: Huntington Beach 

Facility: Warner Fire Station 

Prepared By: 

Date: 

Slgnlncant Issue 
II-U"!"n-d'!'"e""rg-r-ou-n""!d ~Storage Tank 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

Edward Magyar 

14-Jul-OO 

I ACTION 1 I ACTION2 I START DATE I 
Remove tanks 

If action plan Is not completed, note progress made: In Progress 12/28/98 

END DATE I Action Plan Completed? 

4/1/99 
Yes 

-

0013948



City or: Huntington Beach 

Facility: Warner Fire Station 

Significant Issue (From Form 1 ): 

IObj,cll,o and Target Dato: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

. 
Responsible Projected Projected 

Party Start Date Completion Date Comments 

• 

0013949



FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlflcant Issues AcUon Plan and Updates 

City or: Huntington Beach 

Facility: Civic Center 

Prepared By: Edward Magyar 

Date: 14-Jul-OO 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I 
Fuel Spills Replace fuel system 11/15197 

If action plan Is not completed, note progress made: Under ConstrucUon 

Trash Bin - Police Parking Lot Construct roof and berm NIA 

If acUon plan Is not completed, note progress made: In Progress 

Trash Bin - City Hall Construct roof and berm NIA 

It action plan Is not completed, note progress made: In Progress 

Vehicle/Equipment Wash Waler Construct vehicle washing NIA 
bay 

If action plan Is not completed, note progress made: In Progress 

• 

END DATE I AcUon Plan Completed? 

1211198 
Yes 

Pending Funding 
No 

Complete 
Yes 

Pending Funding 
No 

• 

0013950



City of: Huntington Beach 

Facility: Civic Center 

Significant Issue (From Form 1): 

IObjeclive and Ta,get Date: 

AcUon Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlflcant Issues Action Plan and Updates 

IXJ No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date Comments 

• 

0013951



FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City or: Huntington Beach 

Facility: 19001 Huntington Street 

Prepared By: Edward Magyar 

Date: 14-Jul-OO 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I 
Fluoride Bulk Storage Construct Roof For Area 1/1198 

If action plan Is not completed, note progress made: In Design 12/1/98 

Fuel Splll - Small Replace fuel system 11115/97 
It action plan Is not completed, note progress made: In Design 1/30/99 

Material Storage Relocate and construct 1/1/00 
covered storage area 

If action plan Is not completed, note progress made: In design 

END DATE I Action Plan Completed? 

12/1/1998 (Pending 
funding) No 

Complete 4-1-99 Yes 

12/112001 (Funding 
needed) Yes 

• 

0013952



City of: Huntington Beach 

Facility: 19001 Huntington Street 

Significant Issue (From Form 1 ): 

IObjeclN, and Ta,get Date: 

Action Items 

1. 

! 

Actions To Be Taken 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date Comments 

• 

0013953



City of: Huntington Beach 

Facility: Corporate Yard 

Prepared By: 

Date: 

Significant Issue 

Fuel Spllls 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

Edward Magyar 

14-Jul-OO 

I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 

Construct berm 12/1/98 1/1/99 
Yes 

If action plan ,Is not completed, note progress made: In Progrss 1/1/99 

0013954



City of: Huntington Beach 

Facility: Corporate Yard 

Significant Issue (From Form 1 ): 

\Objeotive aad fagot Dale: 

Action Items 

Actions To Be Taken 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Party Start Date Comoletion Date Comments 

• 

0013955



• 

• 

ENVIRONMENT AL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF IRVINE 

0013956



• 

ENVIRONMENT AL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LA HABRA 

0013957



FORM2 

ORANGE COUNTY STORM WATER MA~AGEMENT PROGRAM 

Slgntflcant 1BAU98 Action Plan and UpdltH 

City of: La Habra 

Facility: Public Works Yam 

Prepared By: Alan Leung 

Date: 6J10J20DO 

Significant IHue I ACTION 1 I ACTION2 I START DATE I 
Vehicle/Equipment Wash Water Install clalifier 7/1/2001 

If action plan Is not completed, note progreae made: Rebudget for cfartfler 711101 

Trash Bln Construct a containment 7/1/2001 
bl!fTTI 

II ac!lon plan Is not eompleted, not. progreaa made: Dtal9n contalnm•nt cover 711101 

Material Storage - Chemicals Coantrud new chemical 7/1/1998 
shed 

tf action plan b not completed, note pro9rea1 made: CGmpleled 

END DATE 

6130/02 (Pending 
funding) 

6/30/02 (Pending, 
funding) 

1999 

I Action Plan Completsd? 

Yes I 8 
Yea ,G) 

e, No 
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0013958



0 

City or: La Habra 

Facility: Public Wor1ts Yard 

5ignifican1 Issue (F,om Form 1 ): 

!Objective and Target Date: 

Acllon lliims 

Actions To Be Taken 

_Uton, A ' .IUfAJ/1" 

FORM2 

ORANGE COUNTY STORM WATER MAt.lAGEMENT PROGRAM 

Sign Incant lnuee AcUon Plan and Updates 

C8J No More Significant Issues 

Responsible Projected 1PrO,ectad 

Party Start Date Completion Date Comments 
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0013959



• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LA PALMA 

0013960



City of: LA PALMA 

FaciHty: PUBLIC WORKS DEPARTMENT 

Prepared By: ISMILE H. NOORBAKSH 

Date: 8-8-00 

Significant Issue (From Form 1): NONE 

IObjectl.e and Ta<get Date: NI A 

Action Items 

Actions To Be Taken 

N/A 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date Comments 

• 

0013961



• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LAGUNA BEACH 

0013962



• 

) 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LAGUNA HILLS 

0013963



FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: L a y u n a H i 1 1 s LJ No Significant Issues 

Facil1t : 

Prepared By: K e n n e th H . R o s e n f i e 1 d , C i t Y E n g i n e e r 

Date: J u 1 y 2 7 , 2 0 0 0 

..§lgnificant Issue (From Form 1 ): N O n e 

(Object;,e and Ta,get Date 

Action Items 

Responsible 

Actions To Be Taken Partv 

Projected Projected 

Start Date Completion Dale Comments 

0013964



• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNlFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LAGUNA NIGUEL 

0013965



• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LAKE FOREST 

0013966



City of:Lake Forest 

Facilit : 

Prepared By: 

Date: 

Significant Issue (From Form 1): 

!Objective and Target Date: 

Action Items 

Actions To Be Taken 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

EJ No Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date Comments 

0013967



• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LOS ALAMITOS 

0013968



ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF MISSION VIEJO 

0013969



• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF NEWPORT BEACH 

0013970



• 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF ORANGE 

0013971



FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: 0 No Significant Issues 

Facility: ~LL(_ :l\c.Lul u, C.jt't I-ta.IL CoA..P 
I 
tu,J w ah~.( 'iarJ.sJ , 

Prepared By: Jame.. 5 E.'l1" s e. ++I - AJ M1'1\ i 5 'tra tiv e. 

Date: JU n ~ I !i 1 DO 0 

Significant Issue (From Form 1 ): N D N ~ 

A"4L.,, s t- I[ 

Objective and Target Date: ALL L 5S Ut: S r f f.v1 'oll SLY .~J e.1" +i ti l.. J ; (l La~ f Y e.tt r 
1
5 re...f 0,~ + 11 nl (\ bl.U 

C.OMPL£TE D. 

Action Items 

Responsible Projected Projected 

Actions To Be Taken Party Start Date Comoletion Date Comments 

0013972



• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF PLACENTIA 

0013973



• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF SAN CLEMENTE 

0013974



• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF SAN JUAN CAPISTRANO 

0013975



ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF SANTA ANA 

0013976



City of: Sent.a Ana 

Facility: Corporation VBJd 

SI nifteant lssua From Fenn 1 : Leo...'( u. 

Action Items 

7-11- ro 

fORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Stgnlflcant Issues Action Plan and Updates 

JD-I ·'i'1 .. •· ... 

0 No More Significant Issues 

i . 

RaspOMlble Projected· 

· '6ko#J I ~floN 2 

.SC..5 ~lM.. ~A 

PrcJacted ,. 

Pol-i &J ~,v Crh-n PteiJ 
tJD 

1ts 
fD - ~Coo~ 

-

0013977



City of: Santa Ana 

Facility: Corporation V01d 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgl\lftcant Issues Action Plan and Updates 

D No Moro Slglificant Issue& 

.. , .... 

Significant Issue (From Form 1): 5\Mc,.,.Ll d.os:l>-f. S.'i?ills ~ O:\t:ee..{ 5uX::e..:P1(1,)&- RutJ-DE~ 

I
Objectivo and Targot Oat. e: 

. ELLL\J\,,Jft:k 5-k-ee2.4 &µeeVrty& 'Rua)-of:P fRo1ctA cecicl,v;J(y i',]')ft,1,1 Dc?A-tAI 

Action Items 

7-ll-OD. 

e 

Respomlble 

pc+tOoj I 
~ u·tW\. ~ oR_ 

G...Jkt~ LI ~LL\. cL 
)l~ 

Projocted Projected ,. 
Comments 

()\~+,~~- J. ~ ~(w esntDlekJ 

No 
5~e,c./ ~~P. TRA-,JJ1,0G- ies 

1-1001 

• 

0013978



FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues AcUon Plan and Updates 

City of: Santa Ana 

Facility: Corporation Yard 

Prepared By: 

Date: 

Slnnlflcant Issue I ACTION 1 I ACTION 2 I START DATE I. 
Material Storag.e - (Out Door) Construct a roof & Train employees 1/5/98 
Chemicals containment berm 
If action plan Is not completed, note progress made: In Progress 

END DATE I Action Plan Completed? 
7/1/98 

Yes I No 

e 
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FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PRO~RAM 

Stgntncant Issues Action Plan and Updates 

City ot: Santa Ana 

Facfm,; 9>!2oraflon Yard 

,. 
Prepared~ :TetrtLL 

Date: 

Slgnlfleant Issue I · ACTION 1 . I ACTION 2 I STARTDATE I 
Matertet Storage· (OUt Door) Construct a roof & Train empioyees 115/98 
,- -· ___ contalnmer'lt berm 
lf action plan Is not completed, note progress made: In Progress 

(tu 

,. 

........ 

ENDDATE I Action. Plan Completed? 
711/98 

.. 

• 
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• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF SEAL BEACH 
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• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF STANTON 
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FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Stanton 

Facility: 10652 Bell Street 

Prepared By: Craig Stubbe and Pin Chan 

Date: July 201 2000 

Enclose d storaqe pad with block on three sides placed concrete on 1/ 2 f o storaAe floor. 

Significant Issue I ACTION 1 ACTION 2 START DATE 

~aterials Slorage I Increase inspections of Train employees 11115/97 
storage area 

If acUon plan Is not completed, note progress made: In progress 
I 

END DATE Action Plan Completed? 

On Going 
Yes I No ;is. 

.. 
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City of: Stanton 

Facility: 10652 Bell Street 

Significant Issue (From Form 1 ): 

IObj,cti,,e a,d Ta,gel Date: 

Action Items 

Actions To Be Taken 

e 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

Ll No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date Comments 
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ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF TUSTIN 

0013985



FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

Cily ol: Tustin 

fac1hty Corporate Yard 

Prepared By Thomas lo (URS) 

Date 6/1/2000 

SiAnificant Issue I ACTION 1 I ACTION2 I START DATE I 
Sweeper Transfer Area Temporary sand bag (2A) Design and installation of NIA 

containment berms are in place canopy over sweeper transfer 
preventing runoff from entering area. 
the storm drain system. Sump 
water is removed by the waste 
hauler and the sump pump is 
disabled to avoid accidental 
discharge into the storm drain 
system. 
(Completed prior to 1999) 

(28) Obtain wastewater 
discharge permit from the 
Orange County Sanitation 
District for wash rack 
discharge to the sanitary 
sewer. 

If action plan is not completed, note progress made: Design of Canopy complet.e. 
Construction anticipated in 
October 2000. 

Wastewater discharge permil 
application complete. Being 
submitted to OCSD for 
issuance. 

NIA 
If action plan is not completed, note progress made: 

NIA 
If action plan is not completed, note progress made: 

e 

END DATE I Action Plan Completed? 

NIA Yes (Action 1) I No (Action 2A) 

No (Action 28) 

NIA Yes 
' 

NIA Yes 

e 
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City of: Tustin 

Fac1hly Corporate Yard 

Significant Issue (From Form 1): 

'ObjecU,e and Target Oate: 

Action Items 

Actions To Be Taken 

! 
. __ _./ 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

1111 No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date Comments 

• 
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• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF VILLA PARK 
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• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF WESTMINSTER 
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City of: Westminster 

Facility: Corporation Yard 

Prepared By; 

Date: 

Sh:mlflcant Issue I 
Paint Drying Area 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlflcant Issues Action Plan and Updates 

ACTION 1 I ACTION 2 l START DATE I 
Construct a canopy removed drying area 1/1/98 

Ir action plan is not completed, note progress made: we store drying paint In drums that aew pumped out when full. 

END DATE I Action Plan Completed? 

5/1/98 
Yes 

• 
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City of: Westminster 

Facility: Corporation Yard 

Significant Issue (From Form 1 ): 

IObjeci;ve and Ta'lJ&I Dale, 

Action Items 

Actions To Be Taken 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues AcUon Plan and Updates 

0 No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comotellon Date Comments 

• 
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ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF YORBA LINDA 

0013992



• 

ENVIRONMENT AL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

COUNTY OF ORANGE 

0013993



· FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: County of Orange 

Facility: Laguna Niguel Park 

Dale: t -I.Z. -o{) 

Significant Issue .. I ACTION 1 I ACTION 2 

Materials Storage - Paint Reconstruct a portion of the Construct berm 
containment berm 

If action plan Is not completed, note progress made: Revised end date 12115198 

I START DATE I 
1/1/98 

END DATE I Action Plan Completed? 

6/30/98 el No 
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City of: County or Orange 

tJ3222~ .. :__ 
Significant Issue (From Form 1 ): 

IObjecHve and Ta,get O~te: 

Action Items 

Actions To Be Taken 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

Responsible Projected 

Party Start Date 

Projected 

Completion Date Comments 
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City or: County ol Orange 

Facilily: Health Care Compfe• 

Prepared By: 

Dale: <r-1:r-:--00 

Significant Issue 
Waste Storage - Biohazards 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I ACTION1 I ACTION 2 I START DATE I END DATE I Actlon Plan Compleled? 

. Train employees Pulup signs 2/1'9B 6/30198 
No 

If action plan Is not completed, note progreas made: Revised end date 12/98 

e • 
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City of: County of Orange 

Facility. Health Care Complex 

Signiricanl lswe (From Form 1): 

IObjecii,e and Target O~te: 

Action Items 

Actions To Be Taken 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Ac:tlon Plan and Updates 

~o More Significanl Issues 

Responsible 

Pe 

Projecied 

Start Oate 

Projected 

Comments 
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e 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of; County of Orange 

Facility Katella Yard 

Prepared By: 

Date: B/11 / Ou 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I 
Fuel Spills - Small Place pan underneath Conduct degreasing on 1211198 

vehicles wash pad 
If action plan Is not completed, note progress made; 

Vehicle & Equipment Washing Train employees 12/1/98 

If action plan Is not completed, note progress made: 

Waste Storage Train employees Conduct inspections 12/1/98 
If action plan is not completed, note progress made: 

END DATE I Action Plan Completed? 

On going Q, No 

On going e, No 

On going es I No 
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City of: County of Orange 

Facrlr!y: Ka!ella Yard 

Significant Issue (From Form 1 ): 

NONE 

Action Items 

Actions To Be Taken 

. 
,\ 

t 
i; 

' 
1 ' 

e 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Como!etion Date Comments 
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City ol: County of Orange 

Facility: Sheriff. Coroner Civic Center 

Prepared By: 

Date: 7/nJotJ 
SIQnlficant Issue 

Vehicle Washing 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issue~ Action Plan and Updates 

I ACTION1 I ACTION 2 I START DATE I 
Discontinue Runoff 7/1/98 

If action plan Is not completed, note progress made: Revised end date 12199 

END DATE I Action Plan Completed? 

12/30/99 @1 No 

• 
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City of: County or Orange 

Facility: Sheriff - Coroner Civic Center 

Significant Issue (From Form 1): 

Action Items 

Actions To Be Taken 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Slart Date Completion Date Comments 
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FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: County of Orange 

Facility: Central Utility Facility 

~-~ //,/ / l} .. c· . 
P,epaced By, Z/ /: ,.,: ~ 

? 

Date J ,6 4/m 
I 

Significant Issue I ACTION 1 l ACTION 2 I START DATE I END DATE I Action Plan Completed? 

Malerials Storage - Chemicals Construct a new berm 2/15/98 @1 No 
If action plan Is not completed, note progress made: Revised end date 12/98 

,4ffl~ 

/t/-,,irF 
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City of: County of Orange 

Facilily: Central Utility Facillly 

Significanl Issue {From Form 1): 

IObjective and Ta,get O~te, 

Action Items 

Actions To Be Taken 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues "' 

Responsible Projected Projected 

Partv Start Date Comoletion Date Comments 
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• 

APPENDIX 3.3 

BMP GUIDELINES 
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• 
COUNTY OF ORANGE 
PUBLIC FACILITIES & RESOURCES DEPART.MENT 

April03,2000 

To: Automotive Service Managers 

Vicki L Wilson, Director 

Environmental Resources 
10852 Douglass Road 
Anaheim, Co\ 92806 

Telephone: (7 H) 567-6363 
Fax: (714) 567-6220 

Subject: Automotive Service Center Maintenance - Control of Wash Water Runoff 

Dear Sir or Madam: 

This letter is being sent to automotive service businesses to draw the attention of service 
managers to the need to eliminate the discharge of pollutants in wash water nmoffto the street 
and stonn drain and to explain why these discharges are of concern to municipalities in Orange 
County. 

In 1990, pursuant to the federal Water Quality Act, Orange County's municipalities received 
National Pollutant Discharge Elimination System (NPDES) permits. These NPDES pennits 
require the municipalities to elimin,ate non-stormwater discharges to their storm drain systems 
and reduce the discharge of pollutants in storm water runoff to the maxi mum extent practicable. 
As a consequence of these requirements, Orange County's municipalities must address the 
routine disposal of automotive service center wash water runoff to the street and storm drain. 

Pressure washing or steam cleaning of areas used for automotive servicing results in runoff 
containing detergents, caustic cleaning agents, oils and grease, and heavy metals. Consequently, 
eliminating the discharge of these pollutants to the street or storm drain will make a significant 
contribution towards protecting the creeks, rives, streams and sensitive receiving waters that 
ultimately receive all runoff from the municipal storm drain system. 

The proper management of this waste stream can also help ensure that regulatory intervention to 
protect sensitive receiving waters and the municipal storm drain system is avoided. The State 
Fish and Game Code, State Water Code and local Water Quality Ordinances enforced by this 
Department and the cities of Orange County all include provision that prohibit unpermitted 
disposal of wastes to the municipal storm drain system and surface waters. 

A number of automotive service centers already use "zero discharge" cleaning services or have 
arranged with sewering agencies for the direct disposal of waste to the sanitary sewer. If you 
have not previously considered arranging for the safe disposal of facility wash water, the 
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u 
Automotive Senrice Centers 
Page2 

attached guidelines prepared by this Depanment in collaboration with the Regional Water 
Quality Control Board (Santa Ana Region), should be helpful to you. 

Please direct any questions regarding this letter to Karen Ashby at (714) 567-6297. 

Distribution 

Attachment: Guidelines for Automotive Service Center Maintenance - Control of Wash Water 
Runoff 

cc: Mark Smythe, Regional Water Quality Control Board - Region 8 
Deborah Jayne, Regional Water Quality Control Board, Region 9 
Dan Meer, USEPA Region IX 
Co-Perrnittee Cities · 
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GUIDELINES FOR CLEANING AUTOMOTIVE SERVICE FACILITIES 

Steam/Pressure Washing of Vehicle Maintenance Areas & Fuel Dispensing Areas 

•!• Block the storm drain and collect water/waste for disposal to the sanitary sewer (with 
the prior approval of the local sanitation district). 

Pressure Washing Sidewalks, Park.ing Lots, Common Areas 

•:• If soap or any other cleaning agent is used, block the storm drain and collect 
water/waste and discharge to the sanitary sewer (with the approval of the local 
sanitation district). 

•:• If only tap water with no cleaning agent is used, then the following Best Management 
Practices (BMPs) must be implemented before pressure washing: 

> Prior to washing, clean and/or sweep all large debris from the area, and 

> Clean any oil/auto fluid spills with an appropriate dry method, such as kitty litter 
or other absorbent, and cdispose of appropriately, 

> To the extent practicable, the wash water must be directed to vegetative or 
unpaved areas where it would percolate, 

~ If visual observation of the wash water indicates contamination (cloudy, colored, 
presence of suspended solids), additional Best Management Practices such as 
temporary retention of wash water (sandbags around storm drain inlets) or 
filtration methods must be implemented prior to discharge. 

For further information, please contact: 

Karen Ashby, County of Orange, PFRD/Stormwater Section. Tel. (714) 567-6297 
Mark Smythe, Regional Water Quality Control Board - Santa Ana Region. Tel. (909) 
782-4998 
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• GUID.ELINES FOR CLEANING AUTOMOTIVE SERVICE FACILITIES 

Steam/Pressure Washing of Vehicle Maintenance Areas & Fuel Dispensing Areas 

•:• Block the storm drain and collect water/waste for disposal to the sanitary sewer (with 
the prior approval of the local sanitation district). 

Pressure Washing Sidewalks, Parking Lots, Common Areas 

•:• If soap or any other cleaning agent is used, block the storm drain and collect 
water/waste and discharge to the sanitary sewer (with the approval of the local 
sanitation district). 

•:• If only tap water with no cleaning agent is used, then the following Best Management 
Practices (BMPs) must be implemented before pressure washing: 

> Prior to washing, clean and/or sweep all large debris from the area, and 

> Clean any oil/auto fluid spills with an appropriate dry method, such as kitty litter 
or other absorbent, and clispose of appropriately, 

> To the extent practicable, the wash water must be directed to vegetative or 
unpaved areas where it would percolate, 

> If visual observation of the wash water indicates contamination (cloudy, colored, 
presence of suspended solids), additional Best Mana.gement Practices such as 
temporary retention of wash water (sandbags around storm drain inlets) or 
filtration methods must be implemented prior to discharge. 

For further information, please contact: 

Karen Ashby, County of Orange, PFRD/Stormwater Section. Tel. (714) 567-6297 
Mark Smythe, Regional Water Quality Control Board - Santa Ana Region. Tel. (909) 
782-4998 
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• 
For More Information ... 

Questions regarding this notice may he directed lo: 

71w Orcmge Counly Public Facililies and Resources 
Deparlmen/ 's S1or111111a1er Sec:lion at (714)567-6363 

Or 

Pavlova Vitllle uf the Santa Ana Regi1111£1l Water 
Quality Control /Joard at (909) 782-4130 

MOBILE 
DETAILING AND 

T:H:EWATER 
Q'UA:LITY ACT 

71,is }!fer has been prepared al /he request of the 
mobile dewiling i11d11st1y to provide direc1io11 with 

regard lo cumplianc:e with the.fedeml Water Quality 
Ac/ of 1987. 
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THE ATER QUALITY ACT: 
Controlling Storm Drain Pollution 

Under the federal Water Quality Act of 1987, 
the County and cities of Orange County are 
obligated to control the discharge of 
pollutants into storm drain systems. 
Specifically, National Pollutant Discharge 
Elimination System (NPDES) Permits issued 
by the state in 1990 pursuant to the Act 
prohibit the public agencies of Orange 
County from accepting, with few exceptions, 
non-stormwater discharges into these 
systems. 

Accardi ng to EPA, exceptions to local 
regulation include water line flushing, 
landscape 1rngation water, water from 
potable waler sources, foundation drains, air 
conditioning condensation, irrigation water, 
water from crawl space pumps, footing 
drains, lawn watering, individual residential 
car washing, dechlorinated swimming pool 
discharges, street wash runoff and fire 
fighting runoff. 

The County's NPDES Permits 
prohibit, with few exceptions, non

stormwater discharges into the 
storm drain system. 

Mobile Detailing Procedures 

Since commercial vehicle washing, including 
mobile detailing. is not exempted, the 
following procedures should be adopted by 
individuals performing this service: 

I. When cleaning engines and/or vehicles 
using chemical additives such as soaps, 
solvents or degreasers. 

a. Service must be performed at a 
facility that has the equipment to 
properly process the contaminated 
wastewater runon: or 

b. Service must be performed using a 
leak-proof ground cover device that 
will catch and contain all 
contaminated wastewater runoff for 
later disposal in a manner that 
complies with all city, county, state 
and federal codes. 

2. When engine cleaning is not involved, the 
service may be performed using only 
deionized (~aler, purified water, and/or 
tap water with no additives for wnsh and 
rinse purposes. This water may then be 
discharged to the storm drain systems 
provided there is no visible evidence of 
chemical contamination such as foams, 
odors, discoloration, etc. 

When chemical products must be used lo 
perform this type of service, they must be 
used on a spot basis, and wiped off prior 
to rinsing. 

3. Equipment, such as ground cover devices, 
shall be regularly inspected and 
maintained to ensure proper and effective 
functioning. 

Before you 111/01111111ythi11,: to ,:11 
i11t11 the ,:utter or .\'form t/r(lill, 

.'t"IOfl llJ t/tittkf 

Storm dmirrs rtm directly into 
c/u11111e/.\· mu/ creeks, t//rou,:lt wetlands 

(Ill(/ to the OCC(llt. 
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• 
For More Information ... 

Questions regarding this brochure may be directed to: 

The Orange County Public Facilities and 
Resources Department's 
Starmwater Section at (714) 567-6363 

Pool Maintenance 
and the 

Water Q{Jality Act 

July 2000 

This brochure has been prepared to 
inform the public of the guidelines that 

have been established regarding the 
discharge of pool water in Orange 
County in order to protect storm 
drains, channels, creeks and bays. 

0014011



Poo. Maintenance and 
the Water Quality Act 

This brochure is presented to you to 
expla(n the regulatory issues regarding 
the discharge of pool water and the two 
methods by which it may be discharged. 

Many pools are plumbed to allow the 
discharge to go directly to the sanitary 
sewer. This is an acceptable and 
pref erred method of disposal. 

Where the discharge of pool water to 
the sanitary sewer is not feasible, 
federal law allows the release of 
dechlorinated swimming pool water. In 
Orange County the guidlines for such 
releases requires pool owners to ensure 
that all the following criteria are met: 

• The residential chlorine does not 
exceed 0.1 mg/I (parts per milli,on); 

• The pH is between 6.5 and 8.5; 

· The water is free of any unusual 
coloration; 

• There is no dischar/3e of filter media; 

· There is no discharge of acid cleaning 
wastes; and 

·Any pipe connection to the 
stormdrain system has permits 
from the city or county having 
jurisdiction. 

• 

Compliance with this guidance can be 
verified using a pool testing kit. Excess 
chlorine can be removed by removing 
th~ chlori~e tablets for a. couple of days 
prior to discharge or by purchasing 
dechlorinating chemicals from local pool 
supply companies. 

( ) 

By ensuring compliance with these 
criteria, you will make a significant 
contribution toward keeping pollutants 
out of Orange County's creeks, streams 
and receiving waters and help to 
protect organisms that are sensitive 
to pool chemicals. 

Before you allow anything to go 
into the gutter or storm drain, 
stop to think. 

Storm drains run directly into 
channels and creeks, through 
wetlands and to the ocean. 

Remember the ocean begins at 
your front door. 
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Po~aintenance and 
the Water Quality Act 

This brochure is presented to you to 
expla(n the regulatory issues regarding 
the discharge of pool water and the two 
methods by which it may be discharged. 

Many pools are plumbed to allow the 
discharge to go directly to the sanitary 
sewer. This is an acceptable and 
preferred method of disposal. 

Where the discharge of pool water to 
the sanitary sewer is not feasible, 
federal law allows the release of 
dechlorinated swimming pool water. In 
Orange County the guidlines for such 
releases requires pool owners to ensure 
that all the following criteria are met: 

• The residential chlorine does not 
exceed 0.1 mg/I (parts per miUi_on): 

· The pH is between 6.5 and 8.5; 

· The water is free of any unusual 
coloration; 

• There is no dischar)Je of filter media; 

• There is no discharge of acid cleaning 
wastes; and 

·Any pipe connection to the 
stormdrain system has permits 
from the city or county having 
jurisdiction. 

:.··· ..... 

t :·=:.,.:•... t' 
r· . 

V :·'.·-~" 

Compliance with this guidance can be 
verified using a pool testing kit. Excess 
chlorine can be removed by removing 
th~ chlori~e tablets for a couple of days 
prior to discharge or by purchasing 
dechlorinating chemicals from local pool 
supply companies. 

.. 

By ensuring compliance witt these 
criteria, you will make a significant 
contribution toward keeping pollutants 
out of Orange County's creeks, streams 
and receiving waters and help to 
protect organisms that are sensitive 
to pool chemicals. 

Before you allow anything to go 
into the gutter or storm drain, 
stop to think. 

Storm drains run directly into 
channels and creeks, through 
wetlands and to the ocean. 

Remember the ocean begins at 
your front door. 

0014013



• GUIDELINES FOR RESTAURANT CLEAN 1ING OPERATIONS 

General Cleaning Operations 

•!• Clean floormats, filters and garbage cans in a mop sink, floor drain or contained 
area outside. 

•:• Pour all washwater into a janitorial or mop sink. 

•!• Keep dumpster area clean and closed, clean area following the guidelines listed 
below. 

Steam/Pressure Washing of Dumpster Areas, Sidewalks and Common Areas 

•!• Block the storm drain and collect all water/waste for disposal to the sanitary sewer 
(with the prior approval of the local sanitation district). 

Hose Washing of Dumpster Areas, Sidewalks, Common Areas 

•!• If hot water, soap or any other cleaning agent is used, block the storm drain and 
collect water/waste and discharge to the sanitary sewer (with the approval of the 
local sanitation· district). 

•:• If only cold tap water with no cleaning agent is used, then the following Best 
Management Practices (BMPs) must be implemented before washing: 

> Prior to washing, clean and/or sweep all large debris from the area, and 

> Clean any fluid spills with an appropriate dry method, such as kitty litter or other 
absorbent, and dispose of appropriately, 

> To the extent practicable, the wash water must be directed to vegetative or 
unpaved areas where it would percolate, 

> If visual observation of the wash water indicates contamination (cloudy, colored, 
presence of suspended solids), additional Best Management Practices such as 
temporary retention of wash water (sandbags around storm drain inlets) or 
filtration methods must be implemented prior to discharge. 

For further information, please contact: 

Karen Ashby, County of Orange, PFRD/Stormwater Section (714) 567-6297 
Angela Duzich, City of Dana PoinUCode Enforcement (949) 248-3565 

0014014



• 

County or Orange 
Public Facilities & Resources Department 

John W. Sibley, Director 

June 10, 1998 

To: Automotive Service Managers 

Subject: Automotive Service Center Maintenance - Control of Wash Water Runoff 

Dear Sir or Madam: 

This letter is being sent to automotive service businesses to draw the attention of service 
managers to the need to eliminate the discharge of pollutants in wash water runoff to the street 
and storm drain and to explain why these discharges are of concern to municipalities in Orange 
County. 

In 1990, pursuant to the federal Water Quality Act, Orange County's municipalities received 
National Pollutant Discharge Elimination System (NPDES) permits. These NPDES permits 
require the municipalities to eliminate non-storrnwater discharges to their storm drain systems 
and reduce the discharge of pollutants in stormwater runoff to the maximum extent practicable. 
As a consequence of these requirements, the routine use of the street and storm drain for the 
disposal of automotive service center wash water runoff must be addressed by Orange County's 
municipalities. 

The pressure washing or steam cleaning of areas that are used for automotive servicing generally 
means that any runoff will contain detergents, caustic cleaning agents, oils and grease, and heavy 
metals. Consequently, eliminating the discharge of these pollutants to the street or storm drain 
will make a significant contribution towards protecting the creeks, rivers, -streams and sensitive 
receiving waters that ultimately receive all runoff from the municipal storm drain sysfem. 

The proper management of this waste stream can also help ensure that regulatory intervention to 
protect sensitive receiving waters and the municipal storm drain system is avoided. The State 
Fish and Game Code, State Water Code and local Water Quality Ordinances enforced by this 
Department and the cities of Orange County all include provisions that prohibit the unpermitted 
disposal of wastes to the municipal storm drain system and surface waters. 

A number of automotive service centers already use "zero discharge" cleaning services or have 
arranged with sewering agencies for the direct disposal of waste to the sanitary sewer. If you 
have not previously considered arranging for the safe disposal of facility wash water, the 
attached guidelines, which have been prepared by this Department in collaboration with the 
Regional Water Quality Control Board (Santa Ana Region), should be helpful to you . 

LOCATION: 
300 N. FLOWER ST 
SANTA ANA, CALIFORNIA 

MAILING ADDRESS: 
P.O. BOX 4048 
SANTA ANA, CA 92702-4048 

TELEPHONE: 
{714) 834-.2300 
FAX# 834-S1BB 
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Automotive Service Centers 
Page 2 

Please direct any questions regarding this letter to Richard Boon at (714)567-6371. 

Very truly yours, 

I ro ll\lllIOJ~ 

Manager 
Environmental Resources 

Attachment: Guidelines 

CC: Laurie Taul, Regional Water Quality Control Board - Region 8 
Deborah Jayne, Regional Water Quality Control Board - Region 9 
Dan Meer, USEPA Region IX 
City Representatives 
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GUIDELINES FOR CLEANING AUTOMOTIVE SERVICE FACILITIES 

Steam/Pressure Washing of Vehicle Maintenance Areas & Fuel Dispensing Areas 

•!• Block the storm drain and collect water/waste for disposal to the sanitary sewer (with the 
prior approval of the local sanitation district). 

Pressure Washing Sidewalks, Parking Lots, Common Areas 

•!• If soap or any other cleaning agent is used, block the storm drain and collect water/waste and 
discharge to the sanitary sewer (with the approval of the local sanitation district). 

•:• If only tap water with no cleaning agents is used, then the following Best Management 
Practices (B1vfi>s) must be implemented before pressure washing: 

> Prior to washing, clean and/ or sweep all large debris from the area, and 

> Clean any oiVauto fluid spills with an appropriate dry method, such as kitty liner or other 
absorbent, and dispose of appropriately, 

> To the extent practicable, the wash water must be directed to vegetative or unpaved areas 
where it would percolate, 

> If visual observation ofthe wash water indicates contamination (cloudy, colored, 
presence of suspended solids), additional best management practices such as temporary 
retention of wash water (sand bags around storm drain inlets) or filtration methods must 
be implemented prior to discharge. 

For funher information, please contact: 

Richard Boon, County of Orange, PFRD/Stormwater Section. Tel. (714)567-6371 
Laurie Taul, Regional Water Quality Control Board - Santa Ana Region Tel. (909)782-4906 
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COUNTY OF ORANGE 

PUBLIC FACILITIES & RESOURCES DEPARTMENT 

REPORT OF \VASTE DISCHARGE 
Volume 4 of 4 
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APPENDIX 4.1 - 4.14 

September 2000 

VICKI L. WILSON 
Director 

ORANGE COUNTY BOARD OF SUPERVISORS 

CHARLES V. SMITH 
First Distrjct 

JAMES W. SILVA 
Second District 

THOMAS W. WILSON 
Fifth District 
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Field Scr1... .,in Data C . 
Anal~cd bi:: Flame Atomic Absomt/011 

STN STATION Qw pH COND TEMP DO Total Diss. Frco Total N03 Phonol coo Hard- Cr Cu Cd Pb Zn 

# CODE DATE TIME (cfs) (pmhos) (C) (mg/I) Cl2 Cr6• CN CN (mg/I) (mg/I) (mg/I) ness (119/11 (l,g/1) (119/I) (fig/I) (J,g/1) 
m /I 

CYTA01 07/14/94 1045 1.6 M 7.5 1367 28.5 11.4 0.06 <5.0 10 30 <0.014 7.4 ND <25 548 

1500 1.6 M 7.7 1331 31.6 10.5 0.06 <5.0 <10 30 <0.014 7.5 NO <25 490 

01123/95 s 1140 37.5 E B.3 212 14.1 B.B <0.014 <1 ND 55 65 <5 <5 <5 <20 

06/20/96 900 1.0 E 7.9 350 24.3 15.2 <0.05 <5.0 <10 50 0.03111 a.a ND <25 397 

1300 1.5 E 8.5 463 33.1 >19.99 <0.05 <5.0 10 <30 0.021v ~ ND <25 496 

10/30/96 s 1530 1.5 E 7.8 520 15.3 12.4 <0.014 <1 ND <75 124 

05/13/97 815 0.9 E 7.0 1300 21.4 10.9 0.03 <5.0 10 <30 <0.014 8Bfil ND 17.0 530 

1245 0.9 E 7.3 1400 31.0 >19.99 0.07 <5.0 "<10 <30 <0.014 0 ND 35.0 506 

2 CCCAOt 10/05/94 s 1215 450 E 7.5 738 22.2 6.0 <0.014 1.6 0.1~ 160 <5 <5 <5 35 

04/13/95 1120 6.9 M 8.1 1760 22.1 17.6 <0.05 <5.0 <10 <30 0.015v <1 ND <25 551 

1520 7.8 M B.3 1740 27.7 18.3 <0.05 <5.0 10 <30 <0.014 1.4 NO <25 496 

09/06/95 920 5.5 EEm 1480 23.1 >20 <0.05 <5.0 10 30 <0.014 <1 ND 34 380 

1320 4.8 E · 9.2 1400 32.9 >20 <0.05 <5.0 <10 50 <0.014 <1 ND 36 356 

03/12/96 s 1510 1418 E 8.5 392 16.1 8.0 <0.014 <1 ND ~ 80 <5 <5 <5 <10 

01/15/97 s 1510 413 E 8.1 165 12.3 11.0 <1 ND 52 53 

06/03/97 815 2.4 E 7.7 1550 20.4 12.4 0.08 2.0 20 <30 <0.014 1.7 ND 41 438 

1215 3.1 E 8.4 1435 28.3 15.4 0.13 6.8 10 <30 <0.014 2.1 ND 66 408 

3 8CWA02 10/05/94 s 1345 60 E 7.7 980 24.2 4.6 <0.014 ND LJQQ] 264 <5 <5 <5 <20 

04/13/95 1000 6.8 M 8.0 1980 18.5 14.7 <0.05 5.1 <10 <30 <0.014 <1 ND <25 496 

1400 6.8 M 8.2 1850 25.9 18.1 <0.05 5.6 <10 <30 <0.014 <1 ND <25 540 

09/06/95 830 4.3 E 8.2 1630 22.1 16.4 <0.05 <5.0 20 40 <0.014 <1.0 ND 27 492 

09/07/95 13!)5 3.7 EDI) 1550 32.1 :.20.0 <0.05 <5.0 <10 <30 <0.014 <1.0 ND 26 380 

03/12/96 s 1435 960 E 8.2 745 16.8 7.9 <0.014 <1.0 ND LJill 143 <5 5 <2 <20 

01/15/97 s 1430 270 E 8.2 155 12.2 10.3 <0.014 <1.0 ND 45 40 

06/03/97 DRY 

4 FULA03 10/05/94 s 1130 27 M 7.3 771 22.5 3.9 <0.014 1.5 0.3~ 108 <5 14 5 170 

05/24/95 735 1.8 M 7.8 1710 16.9 9.5 <0.05 <5.01[]] 50 <0.014 <1 ND 30 408 

1135 1.8 MBE 1510 17.8 >20 0.05 <5.0 20 60 <0.014 1.2 ND 37 580 

09/06195 1010 3.7 E 8.8. 1450 26.8 >20 0.05 <5.0 10 <30 <0.014 <1 ND 56 524 
1410 3.3 E 9.8 1320 32.B >20 <0.05 <5.0 <10 <30 <0.014 <1 ND 68 236 

03/12/96 s 1540 450 E 7.9 275 17.0 8.0 <0.014 11 ND [Jru 61 <5 13 <5 71 

01/15/97 s 1600 350 E 8.0 130 12.4 11.0 <0.000 <1 ND 52 32 

06/03/97 915 1.4 E 8.3 1540 22.0 13.0 0.08 8.0 0.02 <30 <0.014 1.3 ND 56 412 

1315 1.1 EDI! 1452 32.4 >19.99 0.24 1.50 0.02 <30 <0.014 <1 ND 63 324 
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• Field Sert:. .,in Data C 
Anal~cd bl!'. Flame Atomic AbSO[Etion 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Diss. Frco Total N03 Phonol COD Hard- Cr Cu Cd Pb Zn 
# CODE DATE TIME (cfs) (µmhos) (C) (mg/I) Cl2 Cr6

' CN CN (mg/I) (mg/I) (mg/I) noss (µg/1) (pg/I) (µg/1) (119/I) (119/1) 
m /I 

5 8CCA04 01/23/95 s 1055 15.0 E 7.6 100 13.0 9.0 <0.014 <1 ND 69 242 <5 21 <5 <20 
04/27/95 1030 5.7 M 8.3 1900 16.8 13.7 <0.05 <5.0 20 <30 <0.014 <1 ND <25 660 

1430 5.3 M 8.4 1800 24.5 19.6 0.06 <5.0 10 <30 <0.014 <1 ND <25 560 

06120196 1000 3.0 E 8.0 1375 25.2 12.0 <0.05 <5.0 <10 <30 0.034v <1 ND <25 550 

1400 3.0 E 8.3 1333 32.9 12.6 0.05 <5.0 <10 <30 <0.014 <1 ND <25 314 

05113197 1000 7.5 E 7.1 1710 22.1 12.5 0.03 1.8 <10 <30 <0.014 20.9 ND 23 564 

1400 7.5 E 7.7 1650 30.5 >19.99 0.06 0.6 <10 <30 <0.014 <1 ND 15 540 

6 LDCA06 07/12/94 1030 0.4 M 7.9 1430 22.3 9.9 0.05 <5.0 10 30 <0.014 1.0 ND 26 450 

1445 0.3 M 8.3 1440 27.0 10.5 0.11 <5.0 <10 <30 <0.014 1.9 ND <25 476 

01/23195 s 915 37 E 6.7 871 13.8 7.9 <0.014 1.6 ND 83 270 <5 7 <5 46 

08/24195 1120 0.1 8.3 1310 25.3 10.3 <0.05 <5.0 10 <30 <0.014 1.2 0 <25 396 

1520 0.02 8.3 1480 29.9 8.4 0.05 <5.0 10 <30 <0.014 1.9 0 <25 424 

10/30/96 s 1402 6 E 8.3 500 15.3 12.3 <30 <0.014 <1 ND ~ 122 

05/28/97 1015 0.94 E 8.0 1420 22.9 10.7 <0.05 <5.0 10 <30 <0.014 2.6 ND <23 476 

1415 0.57 E 8.2 1370 27.8 10.7 0.06 <5.0 <10 <30 <0.014 3.3 ND <14 416 

05/01/91 845 0.2 7.4 1300 16.0 7.9 0.08 90 <10 <0.014 <0.01 <58 

1430 0.2 8.5 1400 24.0 >15.0 0.21 <30 <10 <0.014 <0.01 <58 

01103192 s 1310 6.0 7.0 205 13.1 11.2 10 <0.014 <0.01 135 65 

07/29/92 950 <0.1 8.1 1310 23.1 1.9 <0.05 <30 <10 <0.014 <0.01 130 392 

1400 <0.1 8.1 1360 30.5 1.8 0.06 <JO <10 <0.014 <0.01 196 396 

02/18/93 s 1600 7.2 50 15.0 9.8 <0.014 ND <25 9 <10 <10 <10 <20 

07/27/93 930 0.2 8.1 1350 21.1 1.5 <0.05 UTD[]] <30 <0.014 0.2n ND Bili 360 

1345 0.2 ~ 2130 32.2 6.8 0.12 UTD 20 <30 <0.014 1.6n ND 392 5 

02/04/94 s 1330 12 7.2 251 15.2 9.3 <0.014 4.0 ND 82 39 <5 7 <5 59 

7 IMPA07 07/19/94 1020 0.1 M 8.4 1327 23.1 6.4 <0.05 <5.0 10 160 <0.014 <1 0.1 194 300 

1430 0.02 MBf] 719 30.0 12.5 <0.05 <5.0[] 30 <0.014 <1 ND 274 230 

1435 9.5 742 32.2 11.9 0.05 5.3 20 70 <0.014 <1 ND 230 74 

01/23195 s 1015 4.5 M 7.7 154 13.0 9.5 <0.014 <1 ND 50 30 <5 <5 <5 27 

06/20/96 755 0.5 E 8.2 681 20.9 8.9 <0.05 <5.0 20 30 <0.014 1.3 ND 44 270 

1215 0.5 E~ 679 33.2 12.5 0.07 6.1 10 50 <0.014 <1 ND 84 230 

10/30/96 1440 1.0 E 7.9 600 14.6 12.0 <0.014 <4 ND 125 145 

05/28197 1125 0.3 EB±] 656 27.1 11.6 0.04 29.1 30 50 <0.014 <1 ND 121 240 

1530 0.3 E 10.1 723 31.9 8.3 ! s5.1 ! 10 <30 <0.014 <1 ND 106 216 

8 LMDA08 07119/94 845 0.02 M 7.5 366 19.3 6.1 <0.05 5.2 20 30 <0.014 3.0 ND <25 1540 

1245 0.01 M 8.0 361 21.4 9.8 <0.05 <5.0 10 30 <0.014 2.9 ND 26 1466 

01/23/95 s 1500 4.5 E 8.0 2650 13.1 8.8 <0.014 <1 ND 41 1108 <5 <5 <5 <20 

06/20/96 DRY 

05/13/97 DRY 
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• Field Sere-. ,In Data C 
Anal't'.!ed bl'. Flame Atomic Abso[E.tion 

STN STATION Ow pH COND TEMP DO Total Diss. Diss. Freo Total N03 Phenol COD Hard- Cr Cu Cd Pb Zn 

# CODE DATE TIME (cfsl (µmhos) (C) (mg/I) Cl2 Cu Crs. CN CN (mg/I} (mg/I) (mgfll noss (µg/1) (µg/1) (119/1) (µ9/1) (µ9/I) 

m II 

9 TCCA09 07112/94 DRY 
01/23/95 s 1600 6 E 8.2 1940 12.8 8.3 <0.014 4.6 ND 28 630 <5 <5 <5 <20 

04/27/95 900 2.2 M 8.3 2060 15.1 8.6 0.20 <5.0 10 <30 <0.014 <1 ND <25 660 

1300 2.1 M 8.4 2040 16.5 9.4 <0.05 <5.0 10 <30 <0.014 <1 ND <25 572 

OB/24/95 1010 0.01 E 7.9 2340 20.7 7.8 <0.05 <5.0 20 <30 <0.014 1.4 ND 30 960 

1410 0.01 E 8.0 3190 23.5 7.6 <0.05 <5.0 10 <30 <0.014 1 ND 29 892 

05/28/97 900 0.2 E 7.9 3860 19.9 16.6 <0.06 <5.0 20 <30 <0.014 <1 ND 41 992 

1315 0.2 E 7.8 3540 23.0 11.3 0.05. <5.0 10 <30 <0.014 <1 ND 45 972 

10 CCCB01 11/10/94 s 1045 108 E 8.2 150 13.2 7.6 <0.014 <1 ND BE 47 <5 7 6 <20 

06/01/95 1115 5.0 M 8.3 1800 19.7 15.9 0.05 <5.0 20 70 <0.014 <1 ND 1 416 

1515 4.1 M~ 1760 20.8 20.0 <0.05 <5.0 10 60 <0.014 <1 ND <56 365 

08/23195 1025 0.7 E 8.3 1940 23.1 9.2 <0.05 <5.0 <10 60 <0.014 <1 ND <25 375 

1510 0.56 EDI] 1920 33.0 >19.9 0.06 <5.0 <10 <30 <0.014 <1 ND 36 62 

05/27/97 1000 2 E 7.5 1650 27.7 15.1 <0.05 10.8 10 <30 <0.014 <6 ND 27 398 D 1405 11.2 E 8.5 1590 33.6 >19.9 0.05 <5.0 <10 <30 <0.014 <1 ND 51 298 

11 CCPB01 02/14195 s 845 51.0 E 7.0 93 14.9 8.7 <0.014 <1 ND 38 <25 <5 6.0 <5 <20 

06/01195 1000 86.4 M 8.2 1030 19.5 9.8 <0.05 <5.0 20 50 <0.014 <1 ND <25 300 

1400 35 M 8.5 1040 19.5 10.0 <0.05 <5.0 10 50 <0.014 <1 ND <25 294 

10/04195 1050 1.9 E 8.3 1010 23.1 15.1 <0.05 <5.0 <10 40 <0.014 <1 ND <25 292 

1450 1.4 E~ 1070 28.6 >20 <0.05 <5.0 <10 30 <0.014 <1 ND <25 244 

10/30/96 s 1240 180 E 8.2 210 15.3 13.3 <0.014 <1 ND ~ 45 

06/10/97. 815 E 8.1 1090 20.4 7.8 0.03 <5.0 30 30 <0.014 1.5 ND 44 308 

1335 E~ 1120 31.9 19.3 0.04 <5.0 10 <30 <0.014 1.2 ND 37 290 

12 CCEB01 02/14/95 s 800 150.0 E~ 54 14.9 9.4 <0.014 <1 ND 57 14 <5 <5 <5 <20 

08/13/97 1000 DRY 

13 CCBB01 02/14/95 s 1135 50.0 E 7.4 50 15.6 9.6 <0.014 <1 ND 57 24 <5 5 15 47 

05/24/95 940 0.6 M 7.8 1600 17.5 5.9 <0.05 <5.0 10 40 <0.014 <1 ND <25 428 

1340 0.6 E 8.3 1630 19.0 14.2 <0.05 <5.0 10 40 0.016v <1 ND <25 460 

06/27/96 830 2.0 E 8.3 1370 20.0 11.1 <0.05 <5.0 10 <30 <0.014 13.2 ND <25 422 

1307 2.0 e[:iz] 1460 25.2 14.3 0.05 <5.0 <10 <30 <0.014 7.7 ND 25 376 

06/25/97 815 8.5 E 7.1 1540 22.0 7.8 <0.05 <5.0 10 30 <0.014 6.5 ND 32 466 

1220 3.8 E 7.8 1260 25.8 11.8 0.08 <5.0 10 <30 <0.014 5.4 ND 46 358 
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Field Scr1. ·- _/in Data C 
Ana/'{!.ed b~ Flame Atomic Absom.fion 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Diss. Free Total N03 Phenol coo Hard- Cr Cu Cd Pb Zn 

# CODE DATE TIME (cfs) (µmhos) (C) (mg/I) Cl2 Cu Cra, CN CN (mg/I) (mg/I) (mg/I) ness (µg/1) (11911) (µg/1) (119/1) (µg/1) 

m /I 

14 PBS1S3 02/14/95 s 915 40.0 E 7.1 193 15.2 9.4 <0.014 <1 ND 55 36 <5 <5 <5 29 

04125/95 730 0.4 M 7.8 1140 15.3 5.5 <0.05 5.6 

~ 
80 <0.014 <1 ND 52 340 

1245 0.3 M[:ill 1030 23.7 17.0 0.05 <5.0 30 <0.014 <1 ND 33 332 o 
06/27/96 730 0.9 E 8.2 1490 17.9 6.1 <0.05 <5.0 

~ 
30 <0.014 <1 ND 41 406 

1236 0.9 E~ 1550 21.1 17.2 <0.05 <5.0 40 <0.014 2 ND 60 386 0 

10/30196 s 1115 75 E 8.3 180 15.2 8.6 <0.014 <1 ND ~ 42 

06/10/97 915 o.~ E 8.3 955 21.1 9.3 <0.05 <5.0[fJ] <30 <0.014 ::;1 ND 53 334 

1430 0.20 E[lij 956 28.9 10.1 <0.05 <5.0 10 <30 <0.014 <1 ND 66 334 

15 MCCB02 11110/94 s 1245 13.0 M 7.8 340 16.0 6.6 <0.014 <1 ND 58 41 <5 6 <5 66 

05/24/95 840 2.5 M 8.1 2940 16.3 9.6 <0.05 <5.0 

~ 
80 <0.014 4.1 ND 28 404 

1240 2.5 M[TI] 2520 19 >20 <0.05 <5.0 50 <0.014 <1 ND <25 350 0 

08123/95 910 0.4 E B.2 2790 22.5 9.2 <0.05 <5.0 

~ 
<30 <0.014 <1 ND 42 355 

1410 0.4 EOIJ 2420 29.3 >20 0.06 <5.0 <30 <0.014 <1 ND 61 208 0 

01/15197 s 1655 34.5 E 8.0 90 12.8 9.4 <0.014 <1 ND 38 18 

06103/97 1015 0.4 E 8.0 1770 23.0 12.8 0.19 18.8 20 30 <0.014 2.5 ND 51 310 

1415 0.4 E 8.3 2100 33.3 >20 0.11 <5.0 10 30 <0.014 2 ND 54 192 

16 LA.CC01 11/10/94 s 940 7.9 E 8.0 850 13.B 4.8 <0.014 <1 ND LJill 140 <5 9 <5 64 

06101/95 1245 0.7 M 7.9 5120 19.9 12.0 <0.05 <5.0 <10 50 <0.014 <1 ND 83 865 

06/02/95 800 2.6 M 7.5 4760 18.1 4.0 <0.05 <5.0 20 <30 <0.014 <1 ND ~ 830 

01109/96 1030 1.00 E 7.7 5400 14.8 9.8 <0.05 <5.0 NIA <30 <0.014 <1 ND 35 920 

1435 1.00 E 8.1 5350 18.0 >20 <0.05 <5.0 10 <30 <0.014 <1 ND <25 920 

08/19/97 800 5.00 E 7.5 5280 23_5 j· 1.8 I 0.06 <5.0 <10 <30 <0.014 <1 ND <b 830 

1205 5.00 E 7.9 5300 30.0 13.1 0.09 <5.0 <10 <30 <0.014 <1 ND <8 840 

17 1J\BC01 03/11/95 s 1130 8.4 275 16.8 7.1 <0.014 ND 49 65 <5 5 <5 <20 

18 BCC02 11/08/94 s 810 2.46 M 8.0 2500 14.6 0.6 <0.014 <1 ND ~ 516 <5 8 <5 28 

(l: 05131/95 835 1.9 M 7.6 2830 19.7 6.1 <0.05 <5.0 10 <30 <0.014 <1 ND 29 504 

1250 0.9 E 8.3 2840 24.4 18.9 0.06 <5.0 10 <30 <0.014 <1 ND 35 480 

08122/95 915 3.7 M 8.0 257 23.7 18.3 <0.05 <5.0 10 <30 <0.014 <1 ND 31 400 

1315 3.7 M 8.5 259 30.0 >20 0.05 <5.0 10 50 <0.014 1.7 ND 34 352 

12109/96 s 1634 600 E 8.0 105 14.6 >08 <0.014 <1 ND 73 26 

09/12/96 750 60 8.0 2130 20.0 I >01 I <0.05 <5.0 20 30 <0.014 <1 ND 24 294 

1224 42 [ii] 2060 27.2 >20 0.06 <5.0 <10 30 <0.014 <1 ND 39 260 
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• Field Ser ..... 1in Data C 
AnDl!!rcd bl:'. Flame Atomic Absomtion 

STN STATION aw pH COND TEMP DO Total Diss. Diss. Diss. Free Total N03 Phenol COD Hard- Cr Cu Cd Pb Zn 
# CODE DATE TIME (cfs) (Jtmhos) (C) (mg/I) Cl2 Cu er"' Zn CN CN (mg/I) (mg/I) (mg/I) ncss (119/1) (119/l) 11,g/l) (pg/l) (1s1g/l) 

m /I 

19 SSC2S1 11/08/94 s 1000 5.5 M 7.6 890 15.3 7.4 <0.014 <1 0.2~ 196 <5 23 <5 370 

05/26/95 840 2.6 M 8.2 2300 <0.05 <5.0 30 <0.014 <1 ND 77 670 
1245 2.6 M[}IJ 1750 29.5 >20 0.05 <5.0 60 <0.014 1.0 ND 66 270 

09/13/95 1015 0.2 M 8.5 1600 26.2 >20 0.05 <5.0 <10 80 <0.014 <1 ND 53 324 

1420 0.08 Mc:::=ii] 1740 29.8 >20 0.06 <5.0 20 <30 <0.014 ND 64 256 

12/09/96 s 1442 27.0 E 8.3 65 15.0 9.5 <0.014 <1 ND 75 18 

05/27/97 800 3.0 E 7.1 1440 23.3 7.5 UTD <5.0 30 <30 <0.014 <1 ND LJ!Q] 316 

1200 1.3 E~ 1290 30:8 >20 <0.05 <5.0 10 <30 <0.014 2.9 ND 24 270 

20 JSC2S3 t 1/08/94 s 1040 1.3 M 7.9 800 16.7 9.4 <0.014 <1 0.1 ~ 194 5 21 <5 160 

05/26/95 935 0.5 M <0.05 <5.0 10 40 <0.014 <1 ND <25 624 

1335 0.2 Meiz] 2330 30.1 >20 0.05 <5.0 <10 40 <0.014 <1 ND 27 396 

01/09/96 920 0.3 E 8.2 2360 14.2 18.4 <0.05 <5.0 N/A <30 <0.014 <1 ND 38 504 

1340 0.3 E 8.5 2390 16.6 >20 <0.05 <5.0 <10 <30 <0.014 <1 ND <25 432 

12/09/96 s 1410 48.0 E 8.4 69 15.1 >09 <0.014 <1 ND <52 13 

05/27/97 900 0.3 E 7.0 2350 25.5 14.5 0.06 15.6 <10 30 <0.014 3.5 ND 15 560 

1310 1.0 E 8.2 2210 30.1 >20 0.05 <5.0 <10 30 <0.014 3.7 ND <26 360 

21 ABCC03 10/04194 s 1530 11.1 7.3 830 22.1 5.8 <0.014 <1 0.613E 245 10 73 16 970 
1550 88.6 0.3 500 165 5 23 9 340 

05/3l/95 950 1.3 E 6.5 1520 19.6 18.4 <0.05 
<5.0 II 20 II 30 <1 ND 26 400 

1400 1.3 E[Ej 1420 25.9 >20 <0.05 <5.0 20 50 <0.014 <1 ND 45 260 

08/22/95 1010 122.9 M 8.4 1750 25.9 >20 0.05 <5.0 10 80 <0.014 <1 ND 49 388 
1410 137.9 M~ 1430 31.6 >20 <0.05 6.3 10 <30 <0.014 <1 ND 64 224 

12/09/96 s 1605 200.0 E 8.0 58 14.7 9.6 <0.014 <1 ND 62 17 

09/12/96 855 109.3 M 8.1 1710 19.5 12.0 0.09 <5.0 20 40 <0.014 <1 ND 52 460 

1300 91.4 M~ 1640 30.7 20.0 0.06 <5.0 10 40 <0.014 <1 ND 54 342 

22 HSC3S2 11/08/94 s 910 0.2 M 7.4 600 15.2 3.8 <0.014 UTD ND Bili 150 <5 26 8 230 

05131/95 1100 0.04 

ll 
1580 20.6 14.5 <0.05 <5.0 []] 30 <0.014 <1 ND 250 2 

1500 0.05 E 9.2 2130 24.3 16.0 0.05 <5.0 0 40 <0.014 <1 ND 79 212 

04/30/96 910 0.03 E 8.6 1260 22.0 7.5 <0.05 <5.0 []] <30 <0.014 <1 ND Bili 200 

1445 0.03 E 9.1 1270 29.2 11.5 <0.05 9.3 0 30 <0.014 <1 ND 1 190 

12/09/96 s 1520 24.0 E 8.1 60 14.7 9.5 <0.014 <1 ND 77 23 

09/12/96 950 0.3 E 8.5 930 21.1 I 4.o I <0.05 <5.0 30 30 <0.014 9.1 ND Bili 318 

1350 0.3 eCg) 840 24.9 12.5 0.05 <5.0 30 30 <0.014 <1 ND 7 252 
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• / c, 
Field Ser .. . ,in Data 

Anal~cd b'l. Flnmo Atomic Absomtlon 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Diss. Free Total NOJ Phenol COD Hard- Cr Cu Cd Pb Zn 

# CODE DATE TIME (cfs) (µmhos) (C) (mg/I) Cl2 cr6' CN CN (mg/I) (mg/I) (mg/I) noss (119/1) (119/I) (119/I) (pg/I) (119/1) 

m /I 

23 WMCC04 10/04/94 s 1330 0.4 M 7.6 1110 21.51 4.41 <0.014 <1 ND ~ 220 7 30 10 500 

06/02/95 920 2.4 M 8.o 1900 18.3 8.9 <0.05 <5.0 10 40 <0.014 <1 ND <25 522 

1350 1.5 M 8.2 1870 24.0 >20 0.25 <5.0 10 30 <0.014 <1 ND 31 484 

09/05195 950 5.1 E 7.9 1790 22.9 11.6 <0.05 <5.0 10 <30 <0.014 <1 ND 25 490 

1350 5.2 E 8.2 1770 31.7 >20 <0.05 <5.0 <10 <30 <0.014 <1 ND 27 440 

12/09/96 s 1725 262.5 E 8.3 61 14.4 9.0 <0.014 <1 ND 60 17 

00/12/96 1045 1.1 E 8.2 1460 24.1 15.6 <0.05 <5.0 <10 80 <0.014 22 

1445 1.1 E 8.5 1510 31.2 >20 0.05 <5.0 <10 <30 <0.014 24 

24 EGWC05 10/04/94 s 1430 15.5 M 7.9 1450 21.5 ! 4.8 I <0.014 <1 ND ~ 322 <5 18 <5 33 

06/02/95 1020 8.0 1810 16.9 6.2 <0.05 <5.0 10 40 <0.014 <1 ND 26 516 

1440 8.4 1760 23.6 >20 <0.05 <5.0 10 40 <0.014 <1 ND 30 480 

09/05/95 840 10 E 7.7 1410 21.91 o.81 <0.05 <5.0 10 <30 <0.014 <1 ND 54 310 

1240 10 EC!z] 1360 27.1 >20 0.05 <5.0 <10 50 <0.014 <1 ND LJill 296 

12/09/96 s 1800 700 E 8.3 75 14.4 8.0 <0.014 <1 ND 83 19 

05/02/97 900 0.9 M 8.0 1720 20.3 ! 4.4, 0.07 <5.0 10 <30 <0.014 ND 36 440 

1300 0.9 M 8.5 1610 25.9 12.3 0.09 <5.0 10 <30 <0.014 <1 ND 35 398 

25 WSC581 03/11/95 s 1230 1.0 E 7.9 165 16.6 ! 1.8 , <0.014 <1 NO 34 26 <5 <5 <5 <20 

26 HBC582 05/31/94 1345 0.2 em 1170 23.0 8.9 0.05 <70 10 50 <0.014 4.6 NO 42 306 <5 9 <5 <20 

06/01/94 930 0.2 1 1100 20.1 11.7 <0.05 <70 20 40 <0.014 0.6 ND 47 302 <5 19 <5 37 

03/11/95 s 1310 2.0 E 7.9 48 15.2 8.4 <0.014 <1 ND 37 16 <5 <5 <5 <20 

27 OVCC06 11/10/94 s 840 24.0 E 8.4 320 14.3 6.5 <0.014 <1 ND LJill 154 <5 <5 <5 <20 

06/06/95 800 2.0 M 7.8 1770 17.8 2.5 <0.05 <5.0 10 70 <0.014 <1 ND 25 460 

1235 2.2 M 8.0 1840 22.6 10.1 <0.05 <5.0 10 40 <0.014 <1 ND 29 500 

04/30/96 1110 2.6 E 8.3 1600 22.6 7.6 <0.05 <5.0 10 60 <0.014 1.1 ND <25 460 

1540 2.6 E 8.5 1780 26.2 >20 0.05 5.4 <10 <30 <0.014 1.7 ND <25 430 

05121/97 1010 1.5 E 8.1 1630 21.0 7.4 0.05 <5.0 10 <30 <0.014 <1 ND 40 444 

1410 1.4 E 8.3 1770 27.0 16.0 0.01 <5.0 10 <30 <0.014 <1 ND 36 430 

26 G8SD03 02/1.3/95 s 1630 10.0 E 7.5 712 17.4 6.0 <0.014 <1 ND ~ 130 <5 45 <5 38 

06/06/95 915 1.3 M 8.1 1350 21.1 7.7 0.06 <5.0 10 <30 <0.014 <1 ND' <58 408 

1330 1.5 M 8.5 1310 28.0 >20 O.Q7 <5.0 <30 <0.014 <1 ND <58 368 

06/14196 800 1.3 E 6.3 1120 22.3 8.0 0.05 <5.0 <30 <0.014 <1 ND 30 260 

06/17196 1220 0.8 e[JI] 1040 31.8 >20 0.06 <5.0 <30 <0.014 <2 ND 25 220 

06/24/97 1020 0.02 E 8.4 1610 24.0 12.33 0.05 <5.0 10 <30 <0.014 <2 ND 33 498 

1430 0.02 E 8.3 1600 31.9 16.75 0.09 <5.0 <10 <30 <0.014 <2 ND 32 288 
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J Field ScrL ,in Data 
Anal'l!!,ed bt: Flame Atomic Absomt/011 

STN STATION aw pH COND TEMP DO Total Diss. Diss. Free Total N03 Phenol COD Hard- Cr Cu Cd Pb Zn 

# CODE DATE TIME (cfs) (11mhos) (C) (mg/I) Cl2 Cr6• CN CN (mg/I) (mg/I) (mg/I) ncss hig/1) {l,g/1) (IJg/1) (µg/1) (µg/1) 

m /I 

29 GBHD03 02/14/95 s 1430 12600 E 7.7 650 16.2 9.7 <0.014 <1 ND 68 143 <5 6 <5 <20 

30 FCCD04 02/13/95 s 1530 4.0 E 8.2 640 16.6 5.8 <0.014 2.3 0.1 ~ 104 <5 31 18 190 

04/26/95 645 0.04 M 8.5 1240 18.5 0.8 <0.05 <5.0 140 <0.014 <1 ND 40 340 

1245 0.07 M a.a 1310 22.7 8.2 <0.05 <5.0 80 <0.014 <1 ND 48 278 

05/01196 850 0.4 E 8.9 1420 21.0 2.2 0.05 <5.0 60 <0.014 <1 ND 57 320 

1440 0.4 E 9.1 1410 27.9 12.4 0.06 6.7 40 <0.014 <1 ND 61 340 

06/24(97 930 0.1 E 8.9 970 24.4 11.0 0.05 5.1 <30 <0.014 <1 ND 54 172 

1330 0.1 E 9.4 1110 30.5 10.9 0.07 9.7 <30 <0.014 <O ND ~ 178 

31 FVCD05 02/13195 s 1430 5 E 8.0 1750 16.4 13.9 <0.014 <1 ND 69 340 <5 15 <5 <20 

04/26/95 1000 1.3 M a.a 2330 20.3 17.3 <0.05 <5.0 10 <30 <0.014 <1 ND 28 722 

1400 0.9 M~ 1830 28.9 >20 0.06 <5.0 10 30 <0.014 3.5 ND <25 392 

05/01(96 940 a.a E 6.5 1030 24.0 20.0 0.05 <5.0 10 60 <0.014 <1 ND <25 220 

1540 4.4 11 1170 29.5 20.0 0.05 <5.0 <10 40 <0.014 1.9 ND <25 

06/24/97 830 0.6 E 9 1920 21.5 12.6 0.05 <5.0 10 <30 <0.014 2.5 ND <53 304 

1230 0.6 E 9 1890 31.4 17.4 0.07 <5.0 <10 <30 <0.014 2.3 ND <61 274 

32 CCDE03 02/14/95 s 715 60.0 E[E) 233 14.7 9.1 <0.014 <1 ND 57 20 <5 <5 <5 <20 

04/25/95 DRY 

08/31195 DRY 
01/11/96 1120 <0.1 E 2150 17.4 7.3 <0.05 <5.0 10 <30 <0.014 1.7 ND <25 380 

1505 <0.1 E 2090 21 11 <0.05 7 10 <30 <0.014 1.5 ND 27 348 
03/13/96 s 910 1.3 E 8 197 13.5 7.9 <0.014 <1 ND 71 67 <5 9 <5 <20 

10/30196 s 1035 180.0 E 8 160 14.4 8.3 0 <1.0 ND i=TI[J 36 
06/10197 DRY 

33 MBE281 

34 CCCE03 02/14/95 s 1000 99.0 E 8.0 820 14.7 9.1 <0.014 <1 ND 46 235 <5 6 7 <20 

04125/95 900 4.6 M 8.5 2880 14.1 10.0 <0.05 <5.0 20 <30 <0.014 <1 ND <25 960 

1345 5.6 M 8.6 2750 23.7 11.7 0.05 <5.0 10 <30 0.019v <1 ND <25 998 

08/31/95 1030 0.07 M 8.5 1080 25.5 18.6 <0.05 <5.0 20 <30 <0.014 <1 ND 27 234 

1500 0.04 Mc::ii] 1200 33.0 20.0 0.06 <5.0 10 <30 <0.014 <1 ND 36 256 

03/13/96 s 800 14.0 E 8.3 1070 13.4 8.6 <0.014 <1 ND 56 377 <5 3 9 <20 

08/13197 900 0.2 E 7.8 1190 20.6 5.8 0.05 <5.0 20 <30 <0.014 <1.00 ND 39 370 

1400 0.1 E~ 1260 32.8 10.5 <0.05 <5.0 10 <30 <0.014 <1.30 ND 18 340 
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• Field ScrL . . dn Data C 
Ana/'{!_ed bj! Flame Atomic Absomlion 

STN STATION aw pH COND TEMP 00 Total Diss. Diss. Diss. Free Total N03 Phenol COD Hard- Cr Cu Cd Pb Zn 
# CODE DATE TIME (cfs) (µmhos) (C) (mg/I) Cl2 er'· Zn CN CN (mg/I) (mg/I) (mg/I) noss (µg/1) (µg/1) (119/I) (119/ll (119/I) 

m /I 

35 RFCE05 02/14/95 s 1025 5.0 E 6.9 235 15.8 9.8 <0.014 <1 ND 58 62 <5 <5 <5 46 

06/29/95 720 0.8 M 8.1 1720 20.0 5.7 <0.05 5.8 10 30 <0.014 <1 ND 30 520 

1300 0.8 M 8.2 1760 28.0 >20 0.06 15.6 <10 <30 <0.014 8.1 ND 55 408 

08115/95 1115 3.6 
E~ 

1490 30.7 >20 0.08 <5 10 <30 <0.014 3.8 ND 33 420 

1515 0.2 E 10.0 1530 32.5 >20 0.08 7 <10 <30 <0.014 3.1 ND 49 360 

03113/96 s 830 3.0 E 8.4 561 14.1 9.7 <0.014 1.9 ND 45 130 <5 5 <5 <20 

08/13/97 820 2.1 E 7.9 1590 20.4 10.8 <0.05 <5 10 <30 <0.014 2.1 22 498 

1300 1.2 E 8.3 1390 35.0 12.6 <0.05 <5 <10 <30 <0.014 1.2 29 375 

36 ECEEOS 02/14/95 s 1050 35.0 E 8.0 982 15.4 8.0 <0.014 <1 ND 46 301 <5 <5 10 <20 

06/09/95 850 2.0 E 7.9 3070 16.7 9.0 <0.05 <5.0 10 <30 <0.014 <1 ND 26 1174 

1350 2.0 E 8.2 3120 28.0 7.2 <0.05 65 <10 <30 <0.014 <1 ND 31 1230 

05/03/96 1000 1.5 E <0.05 20.3 <10 <30 <0.014 <1 ND <25 1190 

1415 1.3 EuI] 3530 26.3 5.2 <0.05 <5.0 <10 30 <0.014 <1 ND 33 1244 

08/13/97 730 

1215 1.8 E 7.3 1003 18.2 8.4 <0.05 <5.0 <10 <30 <0.014 <4.1 ND 14 1162 

1.5 E 8.0 1030 25.6 11.4 <0.05 <5.0 <10 40 <0.014 <1.2 ND 13 1108 

37 CLSE07 01/03/95 s 815 25.0 E 7.0 224 11.7 10.2 <0.014 <1 ND 75 66 <5 22 <5 82 

04/12/95 DRY 

08/16/95 DRY 

01/16/96 s 1728 112.5 E 8.1 900 16.6 5.1 <0.014 2.1 ND Bili 238 <5 45 7 34 

10/30196 s 750 300.0 ECii::] 190 14.3 8.8 <0.014 <1.0 ND 47 9 

38 SANE08 11/10/94 s 1345 0.5 E 7.9 230 8.4 15.5 <0.014 <1 ND 62 58 <5 8 <5 <20 

04/12/95 DRY 

08/16/95 DRY 

· 01/16/96 s 1850 5.3 E 7.6 156 16.1 7.8 <0.014 1.1 ND ~ 27 <5 24 <5 73 

39 S0SE08 03/07/95 s 1015 700.0 M 8.1 710 15.5 12.2 <0.014 <1 ND <25 241 <5 <5 <5 <20 

40 CCCE09 03/23/95 s 800 1.8 E 7.3 840 12.9 9.4 <0.014 <1 ND 53 230 <5 5 <5 <20 

41 8CSE11 04/12/95 810 <0.01 M 7.0 910 15.9 8.4 <0.05 <5.0 10 <30 <0.014 <1 ND <25 254 

1430 0.05 

M~ 

971 25.5 >20 <0.05 6.5 <10 <30 <0.014 <1 ND 38 250 

08/16/95 1015 0.1 E 8.7 753 22.3 NIA <0.05 <5.0 [[;]] 30 <0.014 <1 ND 52 296 

1415 0.1 E 9.3 774 29.5 N/A 0.05 <5.0 10 <30 <0.014 <1 ND 61 292 

01/16196 s 1610 90 E 8.1 278 16.4 7.3 <0.014 1.90 ND BE 71 <5 25 <5 21 

10/30/96 s 840 120 E 8.3 180 14.2 8.3 <0.014 <1 ND 3 49 

06/25/97 1000 0.07 E 7.3 1300 10.6 11.3 0.05 <5.0 10 60 <0.014 1.00 ND 82 300 

1400 O.Q7 E 7.9 1100 23.1 16.2 0.05 <5.0 10 30 <0.014 1.00 ND Gill 312 
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0 Field Ser'- .,in Data C 
Ana/"G_od bl! Flame Atomic Absomtion 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Freo Total N03 Phenol COD Hard- Cr Cu Cd Pb Zn 

# CODE DATE TIME (cfs) (µmhos) (C) (mg/I) Cl2 Cr6' CN CN (mg/I) (mg/I) (mg/I) noss (µg/1) (119/1) (ftg/1) (µg/1) (119/I) 

m II 

42 SACE12 01/03/95 s 920 75.0 E 7.3 105 12.6 8.7 <0.014 <1 ND 76 21 <5 11 <5 130 

04/12/95 935 0.4 M 8.3 1220 17.2 10.6 <0.05 <5.0 20 40 <0.014 <1 ND 25 420 

1545 0.4 M 8.5 1100 20.1 10.2 <0.05 5.1 10 120 <0.014 <1 ND 29 438 

08/16/95 1300 0.5 E 7.6 1005 25.7 NIA <0.05 <5.0~ <30 <0.014 <1 ND 31 372 

08/17/95 800 0.4 M 8.1 980 21.3 3.3 <0.05 <5.0 60 <30 <0.014 <1 ND 39 360 

01/16/96 s 1730 150.0 E 7.7 116 15.9 7.8 <0.014 <1 ND 73 30 <5 16 <5 89 

10130/96 s 915 300.0 E 7.8 150 14.4 9.9 <0.014 <1 ND ~ 37 

08119/97 830 2.0 E 7.9 1340 23.9 2.0 <0.05 <5.0 10 50 <0.014 1.5 ND 87 392 

1300 3.0 E 8.1 1370 26.1 2.7 <0.05 <5.0 10 <30 <0.014 <1 ND ~ 376 

43 S0BF01 10/05/95 CONSTRUCTION 

06/14/96 900 3.80 E 8.0 2610 21.4 9.5 0.12 <5 <10 <30 <0.014 1.8 ND <25 980 

06/17/96 1340 5.00 E 8.1 2150 26.6 10.7 0.45 <5 <10 <30 <0.014 2.5 NO 30 680 

06/09/97 750 5.00 E 6.7 2190 21.3 8.0 0.05 <5 10 30 <0.014 1.8 ND 24 730 

1215 5.00 E 7.2 2340 26.4 11.8 0.06 <5 <10 <30 <0.014 1.4 ND 41 800 

44 SASF01 01/07/95 s 1400 150.0 E 8.1 85 14.0 10.4 <0.014 2.2 ND 30 22 <5 8 <5 <20 

05/02195 900 2.7 M 7.9 3130 20.7 10.0 <0.05 <5.0 10 <30 <0.014 <1 NO 25 1075 

1300 2.4 M 8.0 3170 23.2 11.5 <0.05 <5.0 10 <30 <0.014 <1 ND <25 1150 

06/12196 1105 4.0 E 7.8 3210 24.3 10.9 <0.05 <5.0 <10 <30 <0.014 1.6 NO <25 1264 

06/17196 1510 1.1 E 8.1 2850 29.9 18.0 <0.05 <5.0 <10 <30 0.04v 1.3 NO <25 930 

07/30/97 1030 6.0 E 7.7 1560 20.1 8.9 <0.05 <5.0 <10 30 <0.014 3.1 NO <44 504 

1430 4.5 E 7.7 1730 25.1 7.9 <0.05 <5.0 <10 40 <0.014 3.0 NO <8 578 

45 SAOF01 01/07/95 s 750 37 M <0.014 <1 NO 32 190 <5 16 <5 <20 

06106/95 1100 8.2 2500 25.3 >20 <0.05 <5.0 10 30 <0.014 1.2 NO <58 816 

1500 8.2 2560 29.2 >20 <0.05 <5.0 <10 <30 <0.014 <1 ND 64 744 

01/31/96 s 1805 32 M 8.0 225 15.5 7.7 <0.014 1.6 ND 89 BO <5 7 <5 <20 

06/12196 830 10.3 M 7.4 2450 21.3 9.0 <0.05 <5.0 10 <30 <0.014 2.1 NO <25 884 

1235 10.3 M 7.7 2320 28.2 >20 0.05 <5.0 <10 <30 <0.014 2.5 ND <25 888 

07130/97 915 8.5 E 7.6 1880 21.1 9.0 0.08 <5.0 <10 30 <0.014 7.0 NO <16 609 

9.0 E 8.3 1810 27.4 >20 0.07 <5.0 <10 40 <0.014 3.8 ND <20 584 

46 SAGF02 01/07/95 s 1345 150.0 E 8.1 78 13.8 11.1 <0.014 <1 ND 33 22 <5 6 <5 <20 

05/02/95 1015 1.1 M 8.1 3470 22.8 >20 <0.05 <5.0 10 <30 <0.014 <1 ND 37 1300 

1415 2.1 M 8.2 3360 30.0 >20 0.06 <5.0 10 <30 <0.014 <1 ND 39 1195 

10/05195 1030 5.0 E 7.4 2590 22.4 <0.05 <5.0 10 <30 <0.014 <1 ND 39 1012 

1445 5.0 E 7.9 1870 30.3 5.9 <0.05 <5.0 <10 <30 <0.014 <1 ND <25 916 
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STN STATION 

# CODE DATE TIME 
aw 
(cfs) 

pH 

47 PACF03 01/07195 S 1300 18.0 E 7.7 

06/06195 DRY 

10/05/95 DRY 

06112/96 DRY 

COND TEMP 
(µmhos) (C) 

98 15.0 

DO 

(mg/I) 

a.a 

Field Ser, .1in Data 

Total 

Cl2 

Diss. Diss. 

c,.s+ Zn 
Free 
CN 

<0.014 

06/09/97 830 

DRY 

<0.1 E 6.6 2450 21.0 ~I __ 3_.o_.l <0.05 <5.o 30 <0.014 

BCF04 01/07/95 S 

06/29195 

01/31195 S 

05/27/96 

11/21/96 S 

06/23/97 

f120 8.0 

900 0.6 

1430 0.5 

1720 160.0 

945 2.0 

1420 2.0 

1450 195.0 

805 3.0 

1205 3.0 

E 

M 

M 

E 
E 
E 
E 

E 

E 

7.0 

8.1 

8.3 

8.3 

8.3 

8.5 
7.5 

7.4 

7.8 

1313 

3550 19.2 

3980 24.6 

797 16.4 

3100 17.8 

3150 21.9 

699 16.0 

3500 19.9 

3570 21.2 

49 S0MF05 01107/95 S 1005 410 M 7.8 2170 13.0 

SO BARSED 

51 MICF07 

06/07195 900 34.3 M 7.7 3290 18.0 

1300 8.6 M 8.2 3310 20.9 

01/31196 S 1945 J234 M 8.2 .--46_0_, 15.0 
06/12/96 910 3.3 M 7.8 3230 21.5 

1310 3.3 M 7.3 3230 28.7 

06/23197 855 24.0 E 7,6 3310 21.4 

01104/95 S 

06/08/95 

03/04/96 S 

06/11/96 

06/04197 

01/04/95 S 

04/28/95 

08117195 

01/31/96 S 

05/19/97 

1255 2.4 E 7.6 3280 29.7 

1250 1993.0 

955 

1355 
1320 63.2 
645 4.0 

1255 4.4 

845 1.5 

1250 1.5 

930 

1000 

1420 

1000 

1415 

1340 

1010 

1410 

2.5 

2.5 

26.8 

1.8 

2.5 

M 7.7 

8.2 

6.4 
M 8.2 

M 8.3 

MCii) 
M 7.8 

M 8.3 

7.3 

8.4 

~E!l 
M 8.0 

E 7.4 

E 8.4 

181 11.7 

2560 21.6 

2500 25.5 
922 12.7 

3250 21.2 

3470 29.3 

2340 23.4 

2400 29.6 

168 12.5 

2050 18.8 

1980 21.3 

1570 23.7 

1830 31.0 

178 15.3 

1790 31.2 

1300 28.3 

8.5 

9.7 

7.6 

11.1 

7.8 

6.5 

7.3 

8.1 

10.2 

0.06 <5.0 

0.05 <5.0 

0.09 <5.0 

0.07 <5.0 

0.07 <5.0 

0.07 <5.0 

7.9 <0.05 <5.0 

16.2 <0.05 <5.0 

8.0 

10.3 <0.05 <5.0 

>20 <0.05 <5.0 

9.0 0.06 <5.0 

6.1 0.32p <5.0 

15.0 

16.1 

18.6 
9.6 

14.5 

20.0 

11.3 

11.3 

15 

>20 

>20 

>20 

>20 

8.7 

15.3 

16.4 

<0.05 <5.0 

<0.05 <5.0 

<0.05 6.5 

0.14 <5.0 

0.18 <5.0 

0.08 <5.0 

<0.05 <5.0 

0.06 <5.0 

<0.05 <5.0 

0.06 <5.0 

<0.05 <5.0 

0.05 <5.0 

10 

20 

10 

10 

<10 

<10 

<30 

<30 

<30 

50 

30 

<30 

<10 <30 

<10 <30 

<10 <30 

<10 50 

<10 <30 

10 <30 

10 <30 

20 <30 

10 30 

<10 <30 

<10 <30 

<10 <30 

10 

10 

20 

10 

20 

10 

<30 

<30 

<30 

<30 

30 

30 
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<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 
<0.014 

<0.014 
<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

Total NOJ Phenol COD 

CN (mg/I) (mg/I) (mg/I) 

8.5 ND 27 

<1 ND~ 

<1 

<1 

<1 

<1 

<1 

1.3 

<1 

<1 

<1 

ND 

ND 

ND 

NO 

ND 

ND 

NO 

ND 

ND 

39 

44 

29 

86 

32 

46 

59 

35 

20 

<1 NO <25 

<1 ND <58 

<1 NO <58 

1.4 ND [JQ!] 
8.1 ND <25 

~ ND <25 

11.0 ND <20 

1.8 ND <37 

<1 

3.7 

2.4 
7.8 

18.2 

18.8 

1.3 

11.3 

3.1 

<1 

4.7 

<1 

5.9 

<1 

6.7 

7.4 

ND 

ND 

ND 
ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

NO 
ND 

ND 

ND 

58 
<25 

<25 
64 

<25 

29 

30 

19 

61 

<25 

<25 

26 

30 

81 

33 

25 

Hard-

11ess 

m /I 

31 

386 

324 

1020 

1020 

100 

850 

680 

168 

884 
902 

568 

785 

835 

70 

858 

800 

852 

850 

16 

772 
704 
528 

958 

945 
890 

850 

28 

626 

518 

448 

412 

48 

500 

312 

Ana/vzcd by Flame Atomic Absorption 

Cr Cu Cd Pb Zn 

(µg/1) (~19/I) (µg/1) (l,g/1) (119/I) 

<5 7 <5 <20 

<5 13 <5 <20 

<5 8 <5 <20 

<5 7 <5 <20 

<5 8 <5 <20 

<5 5 <5 <20 

<5 8 9 <20 

<5 7 <5 <20 

<5 10 <5 <20 
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e Field Ser, .1in Data 0 
Anall{!ed bi Flame Atomic Absomtion 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Free Total N03 Phenol COD Hard- Cr Cu Cd Pb Zn 

# CODE DATE TIME {cfs) (11mhos) {C) (mg/I) Cl2 Cr6• CN CN (mg/I) (mg/II (mg/I) noss (119/1) (µg/1) l,19/I) (µg/1) (µg/1) 

m II 

52 I.ANF08 01/04/95 s 1500 105.0 E 7.1 140 11.7 15.8 <0.014 1.4 ND <25 45 <5 7 <5 <20 

08/04/95 1115 3.2 M~ 10600 26.8 >20 0.05 <5.0 <10 <30 <0.014 <1 ND 80 1514 

08/05/95 745 3.4 M 7.8 10400 22.1 3.3 <0.05 <5.0 10 <0.014 <1 ND BS 1578 

03/04/96 s 1410 56.0 E 7.9 1000 16.9 9.2 <0.014 1 ND LJill 266 <5 20 8 31 

06/10/96 900 3.3 E 7.9 10900 23.4 16.8 <0.05 <5.0 10 <30 <0.014 5.6 ND 41 1585 

1300 3.4 E 8.5 11100 31.4 >20 <0.05 7 <10 <30 <0.014 6.9 ND 42 1610 

11/21/96 s 1100 285 E 7.6 285 18.7 7.5 <0.014 <1 ND G!IJ 102 

06/1'1/97 735 5.5 7.2 5520 21.8 I 2.8· I <0.05 <5.0 10 urn· <0.014 <1 ND 60 1260 

1135 5.1 8.0 5370 23.9 13.3 0.05 <5.0 10 UTD <0.014 3 ND 0 1535 

53 ASCF08 01/04/95 s 1400 45.0 E 7.0 131 11.5 16.3 <0.014 1.1 ND 39 12 <5 11 <5 58 

05/09/95 1000 0.4 M 7.6 5770 21.0 8.0 <0.05 <5.0 20 <30 <0.014 <1 ND 31 1370 

1400 1.2 M 8.1 4960 29.8 7.2 0.06 <5.0 <10 <30 <0.014 <1 ND <25 1400 

03/04/96 s 1450 27.2 EB±] 781 16.9 6.6 <0.014 <1 ND ~ 216 <5 11 15 48 

06/10/96 1400 1.1 E 8.7 5980 32.9 >20 0.05 <5.0 <10 <30 <0.014 <1 ND 41 1315 

06/11/96 1015 1.1 E 8.5 1360 24.0 14.5 0.08 8.9 <10 <30 <0.014 4.1 ND <25 1280 

06/11/97 820 0.2 E 7.6 4560 21.2 I 2.1 I <0.05 11.1 10 UTD <0.014 <1 ND <23 1160 

1220 0.2 E 8.5 3870 25.8 11.0 0.09 <5.0 10 <30 <0.014 <1 ND <40 1000 

54 BC2F09 01/04/95 s 1530 5.0 E 7.4 240 11.0 16.8 <0.014 1.5 ND 47 69 <5 <5 <5 <20 

06/28/95 1500 0.6 MD&] 5170 29.4 16.9 0.07 <5.0 <10 <30 <0.014 <1 ND 1126 

06/29/95 1100 0.9 M 8.2 5240 26.3 14.3 0.09 <5.0 <10 <30 <0.014 <1 ND 

06/10/96 1045 1.5 E 6.5 3870 27.3 20.0 <0.05 <5.0 10 <30 <0.014 1.6 ND 37 948 

1500 1.8 E~ 3940 32.6 20.0 0.06 <5.0 <10 <30 <0.014 2.1 ND 39 908 

11/21/96 s 1140 9.4 E 7.6 257 18.7 6.8 <0.014 <1 ND GD 156 

05n1191 900 0.5 E 8.3 4680 21.31 3.o I <0.05 UTD 20 UTD <0.014 1.2 ND 40 1100 

1300 0.7 E 8.5 4540 25.4 <0.05 <5.0 10 <30 <0.014 <1 ND 37 1040 

55 SSFF10 01/04195 s 1615 7.8 64 11.0 9.9 <0.014 <1 ND 25 22 <5 <5 <5 <20 

06/08195 855 1.9 M 7.0 1970 19.1~ <0.05 <5.0 10 <30 <0.014 <1 ND <25 1720 

1255 1.8 M 7.2 2060 19.7 4.8 <0.05 <5.0 <10 <30 <0.014 <1 ND 35 10750 

01/31196 s 1410 40.0 E 7.7 140 15.5 9.2 <0.014 <1 ND 79 29 <5 a <5 <20 

05/30/96 1100 1.3 M 7.6 2130 21.4 5.2 <0.05 5.3 <10 <30 <0.014 7.3 ND <25 930 

1500 2 M 7.2 2160 21.7 10.5 <0.05 <5.0 <10 <30 <0.014 10.8 ND 44 900 

06/04197 1045 E 7.3 1630 23.4 5.2 <0.05 12.3 <10 30 <0.014 9.6 ND 66 880 

1445 E 8.3 1650 23.4 5.2 <0.05 <5.0 10 20 <0.014 12.7 ND 11 880 
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• Field Ser.. .1in Data 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Free 

CN iJ. CODE 

56 SWTF11 

DATE 

01/04/95 S 

05/04/95 

01/31/96 S 
05/30/96 

06/04/97 

TIME (cfs) 

810 3.6 

1015 0.02 
1430 0.01 

1450 25.00 
1000 0.1 
1415 0.04 

945 0.20 
1350 0.20 

E 6.5 

M["'ii] 
E~ 
E 7.6 
M 9.8 
E 10.2 

E 9.0 
E 9.3 

57 NTCF12 01/04/95 S 820 8 E 7.0 
04128/95 DRY 
08117/95 DRY 
01131/96 S 900 

58 RHCF13 01/04/95 S 930 
05/04195 915 

1325 

08/17/95 913 
1335 

01/31/96 S 945 
05/15/97 830 

1230 

59 SJQF14 01/07/95 S 930 
06/08/95 1055 

1455 
06111/96 1415 
06112/96 1015 
06/23/97 1025 

1425 

60 SCCF15 01112/95 S 1050 
04111/95 11 00 

1500 
06105/96 1120 
06106/96 1520 
06/2 3/97 94 5 

1345 

5 E 7.7 

18.0 
0.9 
1.0 

0.3 
0.3 

10.0 
1.5 
1.5 

20.0 
1.8 
2.8 
1.3 
3.0 
1.4 
1.4 

E 7.6 
MCil] 
MDI] 
M 8.5 

M~ 

E 7.8 
E 7.9 
E 8.4 

E 7.2 
M 8.0 

M~ 
ED&] 
E 7.6 
E 7.7 
E 6.1 

56.0 E 7.7 
1.1 M 8.3 
1.0 M 8.4 

0.12 M 7.9 
27.0 M 7.9 
0.6 E 7.5 
0.3 E B.1 

(µmhos) (C) (mg/I) Cl2 

13.0 

>20 
>20 

8.5 
<0.05 6.3 

Cr6
' Zn 

20 50 

105 12.6 

1460 18.8 
2810 29.8 

121 15.5 
616 20.5 
260 28.0 

716 23.7 
890 33.2 

15.6 
10.8 

13.0 
13.3 

<0.05 

<0.05 
0.08 

18.6 10 <30 

<30 
30 

<5.0~ 
<5.0~ 

128 12.4 

121 13.8 

190 12.0 
2000 17.8 
2050 23.6 

1800 22.0 
1860 32.0 

196 14.6 
1750 21.3 
1660 32.4 

1402 14.0 
2360 18.9 
2210 23.4 
1900 29.5 
1880 23.4 
1870 24.1 
1980 29.9 

10.0 

9.00 

9.6 
19.8 
>20 

11.9 
15.5 

7.8 
9.3 

10.3 

10.2 
14.0 
>20 

20.0 
10.0 
9.0 

15.0 

939 14.2 8.5 

<0.05 <5.0 
<0.05 <5.0 

0.o7 <5.0 
0.09 7 

<0.05 <5.0 
O.D7 <5.0 

<0.05 <5.0 
<0.05 <5.0 
<0.05 <5.0 
<0.05 <5.0 
0.05 8.4 
0.05 <5.0 

21BO 15.9 9.7 <0.05 <5.0 
2250 19.4 10.2 0.07 <5.0 
2290 20.5 6.7 <0.05 <5.0 
2000 24.2 ..---5_.4_ <0.05 <5.0 
2090 20.1 I 4.8 J 0.25 <5.o 
2070 24.6 11.9 <0.05 <5.0 

20 
<10 

20 
10 

10 
10 

<10 
10 

10 

<10 

30 
<30 

<30 
<30 

<30 
<30 

<30 
<30 
40 

<30 
<30 
<30 

10 <30 
20 70 
10 90 
10 <30 
10 30 

<10 30 
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<0.014 

<0.014 
<0.014 

<0.014 
<0.014 
<0.014 

<0.014 
<0.014 

<0.014 

<0.014 

<0.014 
<0.014 
<0.014 

<0.014 
<0.014 

<0.014 
<0.014 
<0.014 

<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 

<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 

Total NOl Phenol COD 

CN (mg/I) (mg/I) (mg/II 

<1 

<1 
<1 

<1 
<1 
<1 

<1 
<1 

~HI 
ND 71 
ND 73 
ND 74 

ND 37 
ND~ 

1.3 ND 75 

<1 ND 

<1 
<1 
<1 

<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 
7.6 
7.6 
5.2 
7.0 

<1 
<1 
<1 
<1 
<1 
1.2 

ND 
ND 
ND 

NO 
NO 
ND 

ND 

ND 

ND 
NO 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
NO 
ND 
ND 

3B 

SB 
<25 

25 

36 
36 

64 

24 
26 

58 
<25 
<25 
<25 
<25 
<41 
<38 

46 
<25 
<25 

41 

58 
40 
34 

C 
Analvzcd by Flame Atomic Absorption 

Hard- Cr Cu Cd Pb Zn 
noss (µg/1) (119/1) (µg/1) (119/I) (µg/1) 

m /I 

. 25 

210 

220 

13 
175 
117 

220 
240 

35 

28 

40 
684 
630 

560 
608 

37 
631 
520 

366 
670 
590 
460 
564 
456 
490 

143 
622 
630 
606 
510 

277 
284 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

10 

B 

11 

8 

7 

12 

6 

<5 95 

<5 30 

<5 65 

<5 <20 

<5 31 

<5 <20 

<5 <20 
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• Field Ser.. _;1in Data 0 
Anal-aed b]l Flame Atomic Abso!E.Uon 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Free Total N03 Phenol COD Hard- Cr Cu Cd Pb Zn 

# CODE DATE TIME (cfs) (µmhos) {C) (mg/I) Cl2 cr6· CN CN (mgfl) (mg/I) (mgfl) ncss (µgfl} (µg/1) (119/I) (11gll) btg/1} 
m /l 

61 BEEF17 02/14/95 s 1515 360.0 eDI] 183 15.7 9.8 <0.014 <1 ND [Jill 15 <5 7 <5 93 

06/28/95 1410 0.1 E 8.3 1070 24.7 7.2 0.05 <5.0 30 30 <0.014 <1 ND 80 300 

06/29195 1010 0.1 E 8.4 1570 20.5 8.0 0.05 <5.0 40 30 <0.014 1.5 ND 38 272 

06/05196 850 0.10 M 8.4 1480 19.8 11.0 <0.05 <5.0 [] 30 <0.014 <1 ND 52 372 

1315 0.03 Et3E 1410 27.1 17.7 0.12 6.1 0 <30 <0.014 <1 ND 51 366 

06/18/97 605 1.00 E 6.0 1010 20.9 5.6 0.11 <5.0 10 30 <0.014 <2 ND 20 302 

1210 0.03 E 7.8 1420 25.0 9.4 0.12 <5.0 20 <30 <0.014 1 ND CiizJ 392 

62 ACWF16 01125195 s 1140 0.4 E 8.2 190 14.2 9.9 <0.014 1.2 ND 54 50 <5 <5 <5 <20 

06105/96 DRY 

06/18/97 DRY 

63 $ERF19 01/24195 s 1900 27 E 7.8 240 14.0 10.0 <0.014 <1 ND 50 76 <5 <5 <:5 <20 

01/25/95 s 1300 1200 E 7.9 225 14.5 10.1 <0.014 <1 ND ~ 64 <5 6 <5 <20 

05111195 945 1.1 M 8.4 1240 20.5 10.7 0.10 <5.0 lCill <30 0.07v 2.1 ND 30 390 

1345 0.5 

M~ 

1660 24.2 11.2 0.17 <5.0 30 30 <0.014 2.6 ND 47 525 

06/05196 950 0.1 M 9.4 1270 19.3 18.4 <0.05 <5.0 20 <30 <0.014 7 ND 55 356 

1440 0.1 M 10.0 2990 26.2 13.3 0.05 <5.0 <10 30 0.023v <1 ND 65 688 

06/18197 900 1.0 E 8.1 1230 20.1 8.4 <0.05 <5.0 20 <30 <0.014 <2 ND 55 340 

1300 0.1 E~ 1240 29.7 6.4 <0.05 <5.0 10 <30 <0.014 <1 ND 64 310 

64 B0RF20 01124/95 s 1830 8 E 7.7 299 13.0 10.2 <0.014 <1 ND ~ 89 <5 8 <5 <20 

06/20/95 DRY 

06/05/96 DRY 

06/18/97 DRY 1000 

65 CANF23 01125/95 s 1045 160 E 7.9 670 13.6 8.9 <0.014 <1 ND 37 126 <5 7 <5 <20 

05/11/95 1050 0.8 M 7.7 1540 21.5 9.3 <0.05 <5.0 

~ 
<30 0.034v <1 NO 29 410 

1450 1.1 M 8.1 1500 25.5 14.9 0.07 <5.0 0 <30 0.016v <1 ND 29 375 

06/26196 610 0.5 E 7.5 1880 21.31 1.0 I <0.05 <5.0 [] 270 <0.014 <1 ND 59 494 

1220 0.5 E 7.7 1960 22.2 5.1 <0.05 <5.0 0 <30 <0.014 <1 ND 64 496 

06/18197 1010 1.0 E 7.5 1720 23.1 6.9 <0.05 6.7 10 30 <0.014 <1 ND 50 466 

1410 1.2 E 8.1 1600 25.6 7.6 0.05 <5.0 <10 <30 <0.014 <1 ND 44 432 

66 CICF25 01/04/95 s. 1030 29.0 E 6.9 432 11.7 15.8 <0.014 6.9 NO 86 151 <5 9 <5 <20 

05/05/95 1100 1.2 M 8.1 2060 17.5 9.1 0.12 <5.0 <30 <0.014 

~ 
ND 54 608 

1500 1.8 M 8.1 2070 21.3 9.1 0.11 <5.0 <30 <0.014 1 ND 34 608 

01/10196 930 0.25 E 8.1 1490 12.4 8.9 <0.05 <5.0 <30 <0.014 15.2 ND 68 560 
1345 0.25 e[:E] 1450 18.6 9.7 0.08 <5.0 <30 <0.014 37.4 NO 69 506 

01/31/96 s 1245 50.0 E 7.9 590 15.0 9.0 <0.014 7.3 ND 85 162 <5 11 <5 <20 

09/t0/96 930 3.0 E 6.3 1990 23.8 10.2 0.03 <5.0 10 30 <0.014 14.3 ND 34 582 

1330 6.0 ec:ii] 1980 34.0 11.5 0.05 6.1 10 70 <0.014 23.1 ND 46 700 

Appendix 4.1 

0014032



e Field Sek _.1in Data c, 
Anal~cd bl::'. Flame Atomic Absom,tiot1 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Diss. Freo Total N03 Phenol COD Hard- Cr Cu Cd Pb Zn 

# CODE DATE TIME (cfs) (11mhos) (C) (mg/I) Cl2 Cu Cr8• Zn CN CN (mg/J) (mg/I) (mg/I) ness h19/I) hag/I) (119/1) (µg/J) (µg/J) 

m /I 

67 RCWF26 01104/95 s 1100 16.0 E 7.4 220 12.0 10.5 <0.014 3.9 ND 73 62 <5 <5 <5 27 

06/06/95 DRY 

01/10/96 DRY 

01/31/96 s 1210 20.0 E 7.9 340 15.1 7.9 <0.014 1.9 ND ~ 60 <5 9 <5 <10 

05/19/97 1100 1.5 E 7.9 1150 25.1 8.0 <0.05 <5.0 20 <30 <0.014 14.8 ND 25 296 

1500 0.1 E 8.5 1240 23.4 8.5 <0.05 8.2 20 30 <0.014 7.2 ND 25 334 

68 HCWF27 01/25/95 s 1400' 30.0 E 7.9 245 · 14.5 10.4 <0.014 2.0 ND LJi] 60 <5 5 <5 <20 

06/08/95 CONSTRUCTION 

01/10/96 840 0.1 E 7.6 1330 11.1 10.4 <0.05 <5.0[]]] <30 <0.014 1.6 ND 67 364 

1300 0.1 E 7.9 1190 15.5 9.6 <0.05 <5.0 20 <30 <0.014 1.1 ND 48 336 

01/31/96 s 1025 3.0 E 7.6 617 14.2 6.0 <0.014 10.3 ND ~ 210 <5 9 <5 <20 

05/15/97 1045 0.1 E 7.6 1230 23.4 6.9 0.06 <5.0 40 <30 <0.014 LJQ!] ND 50 342 

1510 0.1 E 7.8 1016 28.3 5.8 0.08 <5.0 30 <30 <0.014 15.5 ND 53 248 

69 CMCG02 01/07/95 s 850 6 E 7.6 550 <0.014 <1 ND ~ 166 <5 19 <5 88 

05/03/95 1015 0.02 
EBE 

1770 20.4 >20 <0.05 6.4 <10 50 <1 ND 37 378 

1415 0.04 E 9.9 1910 26.5 14.0 <0.05 8.9 <10 <30 <0.014 <1 ND 80 296 

01/31/96 s 1830 2.5 E 7.6 180 15.1 8.2 <0.014 <1 ND 60 45 <5 9 <5 25 

05/06/96 900 0.5 
E~ 

1240 19.8 12.9 <0.05 <5.0 30 <30 <0.014 <1 ND <25 290 

1505 0.5 E 9.4 1080 28.1 11. 7 <0.05 13.7 <10 30 <0.014 <1 ND 72 204 

11/21/96 s 1300 135.0 E 7.5 76 18.3 9.0 <0.014 <1 ND ~ 22 

07/29/97 935 0.4 E 8.4 950 20.0 9.4 <0.05 <5.0 20 <30 <0.014 <1 ND 40 284 

1335 0.4 Eeii] 1220 23.9 10.4 <0.0~ <5.0 10 <30 <0.014 <2 ND 76 312 

70 S1CG03 02/13/95 s 1715 2.5 E 7.7 1480 16.9 5.8 <0.014 1.5 ND 39 270 <5 5 12 <20 

05/03/95 1115 0.8 M 8.2 2150 19.5 16.9 <0.05 <5.0 10 <30 <0.014 <1 ND <25 534 

1415 0.8 E 8.0 2780 21.8 15.0 <0.05 <5.0 10 <30 <0.014 <1 ND <25 470 

05/08/96 1000 3.0 E 7.9 2920 20.5 11.9 <0.05 <5.0 <10 <30 <0.014 2.4 ND <25 510 

05/09/96 1430 2.0 E 8.0 2840 22.8 13.2 <0.05 <5.0 <10 40 <0.014 3.4 ND <25 400 

11/21/96 s 1335 270.0 E 7.5 198 17.6 9.0 <0.014 <1 ND <69 116 

07/30/97 815 2.5 E 7.1 2750 20.8 5.6 <0.05 <5.0 10 30 <0.014 2.5 ND <11 534 

1220 4.9 E 7.8 2700 22.4 7.9 <0.05 <5.0 10 <30 <0.014 4.9 ND <1 458 

71 BCWG04 02/14/95 s 1430 36.0 E 7.6 1920 15.7 6.8 <0.014 <1 ND 42 500 <5 8 <5 <20 

06/07/95 1030 1.0 E 7.8 5550 16.3 7.3 <0.05 <5.0 10 <30 <0.014 <1 ND 25 1725 

1430 1.0 E 7.9 5570 17.8 7.7 <0.05 <5.0 10 <30 <0.014 <1 ND <25 1625 

06/26/96 1030 3.0 E 8.0 5450 18.3 6.4 0.05 <5.0 20 <30 <0.014 <1 ND 26 1700 

1510 3 E 8.0 5458 19.5 5.1 <0.05 <5.0 10 <30 <0.014 <1 ND 30 1664 

07126/97 1030 3 E 7.8 5440 18.4 7.4 0.06 <5.0 <10 <30 <0.014 2.2 ND 24 1506 

1430 3 E 8.0 5400 20.4 6.5 0.06 <5.0 10 <30 <0.014 1.6 ND 26 1610 
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• Field Ser-. -,1in Data 

STN STATION Qw pH COND TEMP 00 Total Diss. Diss. Diss. Free 

CN # CODE DATE TIME (cfs) 

72 LCWI02 01124/95 S 1640 2.2 M 7.2 

73 ACCJ01 

74 ABJ01 

75 SCBJ03 

06/05/95 900 8.3 
8.4 1320 

06/25/96 1015 0.5 E 7.9 

1510 0.5 E 8.5 

09/17196 1100 8.6 M 8.5 

1500 8.1 M c::::::iz] 

03/05/95 S 1715 

06/15/95 815 
1220 

3280 E 
4.6 M 

2.0 M 
4.9 E 

7.4 
6.1 

8.2 
7.9 06/17/96 920 

06/18/96 
08/06/97 

1420 
955 

1355 

14 E 8.4 
6.0 E 7.8 

6 E 7.B 

01/10/95 S 1600 700.0 E B.2 
06/05195 1000 12.6 M 8.2 

1405 11.4 M 8.2 

06/25/96 915 6.0 E 7.9 

09/17/97 

01/10/95 S 

05/25/95 

06115/95 

06/18196 

08/06/97 

1315 

1000 
1400 

5.5 E 8.4 
8.0 E 8.3 

a.a E~ 

1700 900.0 
945 1.3 

1420 1.8 

1030 3.0 
1430 1.7 
930 1.3 

1330 2.0 
BOO 2.0 

1210 2.0 

E 
M 

M 

M 

M 

E 

E 

E 
E 

7.0 

7.8 
8.3 

8.0 
8.2 

7.6 
8.1 
7.1 
7.7 

76 NARJ04 01/10195 S 1730 45.0 E 8.0 

05/25195 

06/15/95 

06/18/96 

08/06/97 

845 

1400 

915 
1315 
815 

1220 

900 
1300 

1.5 E 6.8 
1.5 E 7.9 

18.0 M 7.5 

18.0 M 7.8 
7.5 E 6.8 

15.0 E 8.0 
1.3 E 7.3 
1.3 E 7.8 

(µmhos) (C) (mg/I) Cl2 Cu Cr6' Zn 

376 13.5 
1670 17.9 

1600 18.6 

1651 22.2 
1760 26.3 
1910 21.7 

1830 27.2 

420 16.0 

2440 18.3 
2800 22.9 

3380 20.9 
3050 26.1 
2610 24.5 

2600 29.9 

305 13.7 
3220 18.5 
3270 20.7 
3260 22.5 
3170 30.2 

3160 21.7 
2630 27.9 

310 13.6 

2470 20.4 

2450 22.9 
2770 22.8 
2770 23.2 

2750 26.0 
2770 30.3 
3420 26.2 

3420 29.9 

400 13.7 

4080 18.3 
4690 20.5 

4180 19.4 
4280 20.7 

3210 20.1 
3360 25.0 
3400 24.3 

3430 27.6 

10.4 
10.4 <0.05 <5.0 

16.9 <0.05 <5.0 
10.0 <0.05 <5.0 
10.4 <0.05 <5.0 
13.0 <0.05 <5.0 

16.6 <0.05 <5.0 

9.4 

9.4 
12.6 
8.5 

>20.0 
11.5 

>20.0 

8.4 

<0.05 <5.0 

<0.05 <5.0 
0.08 <5.0 

<0.05 <5.0 
<0.05 <5.0 

0.05 <5.0 

8.7 <0.05 <5.0 
8.6 0.08 <5.0 
8.9 <0.05 <5.0 
8.9 <0.05 <5.0 

12.0 0.05 <5.0 
12.4 <0.05 <5.0 

11.6 

8.7 
10.4 

6.2 
9.2 
5.7 
6.6 
5.6 
8.3 

8.4 

<0.05 5.3 
0.11 9.7 
0.12 <5.0 
0.11 10.2 
0.07 <5.0 
0.05 <5.0 
0.08 <5.0 

<0.05 <5.0 

6.2 <0.05 <5.0 

12.7 0.10 <5.0 

5.0 <0.05 <5.0 
10.3 <0.05 <5.0 
7.4 <0.05 <5.0 

>20 <0.05 <5.0 
7.2 <0.05 <5.0 

10.0 <0.05 <5.0 

20 <30 

10 30 
<10 <30 
<10 <30 

10 30 

<10 <30 

10 <30 

10 60 
10 <30 

<10 <30 
10 <30 

<10 <30 

<10 <30 
10 <30 

<10 <30 
<10 <30 

<10 30 
<10 40 

10 
<10 

10 
10 

<10 

<10 
10 

10 

<30 
40 

<30 
<30 

50 
<30 
<30 
<30 

10 300 
10 30 

20 <30 
10 <30 
10 <30 

<10 <30 
10 <30 

<10 <30 
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<0.014 
<0.014 

<0.014 
<0.014 

0.024v 
<0.014 

<0.014 

<0.014 
<0.014 
<0.014 

<0.014 
<0.014 
<0.014 
0.04411 

<0.014 
<0.014 
<0.014 
0.014v 

<0.014 
<0.014 
<0.014 

<0.014 
<0.014 

<0.014 
<0.014 
<0.014 

<0.014 
<0.014 
0.04611 

<0.014 

<0.014 

<0.014 
<0.014 

<0.014 
<0.014 

<0.014 
<0.014 

<0.014 
<0.014 

Total N03 Phenol COO 

CN (mg/I) (mg/I) (mg/I) 

<1 
<1 
<1 
<1 

<1 
<1 

<1 

<1 
<1 
<1 

<1 
<1 
<1 

1.2 

ND~ 
ND <25 
ND <25 
ND 54 

ND 58 
ND 21 

ND 29 

ND~ 
ND <25 

ND 26 
ND <25 

ND 
ND 
ND 

<25 
<16 

<18 

<1 ND~ 
<1 ND <58 
<1 ND 60 
<1 ND 57 
<1 
<1 

<1 

1.0 
<1 

<1 

<1 
<1 
<1 

<1 
<1 

<1 

<1 

<1 

4.3 
1.3 
<1 

1.5 
1.5 

2.0 
1.7 

ND 
ND 
ND 

26 

28 
27 

ND~ 
ND <25 
ND 30 
ND 34 
ND 35 
ND <25 
ND 29 
ND 20 
ND 29 

ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

36 

35 
46 

35 
35 

<25 
27 

32 
36 

e 
Annlyzcd bv Flame Atomic Absorption 

Hard- Cr Cu Cd Pb Zn 

noss (119/I) (µ9/1) (119/1) (µg/1) (f,g/1) 

m /I 

62 
455 

465 
560 
480 
548 

464 

105 
846 

660 
1670 

980 
616 
736 

116 
1035 

995 
1005 
940 

1024 

1086 

111 
824 
812 

906 
908 
880 
850 

1260 
1080 

116 
1610 
1748 

1436 

1540 

1060 
1100 
1096 
1136 

<5 

<5 

<5 

<5 

<5 

<5 <5 <20 

6 <5 <20 

6 <5 <20 

7 <5 <20 

7 <5 <20 
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-
STN STATION 

# CODE 

77 ECCJ07 

78 SCCK01 

79 SJCL01 

80 SJOL01 

81 TRCL02 

82 TCCL02 

DATE 

03/05/95 s 
06120/95 

06/07/96 

OB/12/97 

03/03/95 s 
06/12/95 

06125/96 

09/17/96 

01/10195 s 
06/12/95 

06124196 

09117/96 

07120/94 

03/05/95 s 
04/14/95 

06/20/96 

01/10/95 s 
04/11/95 

06/26/96 

08105/97 

03/11/95 

06/20/95 

06/21195 

06/07/96 

TIME 

1845 

1015 

1440 

940 

1345 

1105 

1515 

900 

1010 

1505 

800 

1230 

920 

1320 

1500 

855 

1345 

815 

1220 

820 

1230 

ORY 

1200 

1035 

1430 

DRY 

1240 

930 

1330 

910 

1310 

900 

1300 

800 

1235 

835 

DRY 

aw 
(cfs) 

500.0 

0.5 

0.5 

3.0 

3.0 

4.0 

4.0 

3.0 

2.7 

4.9 

2.5 

2.5 

7.0 

7.0 

560.0 

41.4 

31.0 

5.0 

4.7 

8.0 

6.0 

975 

43 

40.6 

121.0 

0.5 

0.5 

4.0 

4.0 

500.0 

6.8 

1.7 

pH 

E 7.9 

M 7.5 

E 7.9 

E 7.8 

E 8.1 

E 7.6 

E 7.9 

Ec::ii) 
M 7.7 

M 7.6 

E 7.2 

E 8.0 

E 7.8 

E 7.8 

E 80 

M 8.1 

M I 8.6 

E 7.5 

E 8.1 

E 6.1 

E 8.1 

E 7.2 

E 8.1 

E 8.2 

M 7.0 

8.3 

E BE 
E 8.5 

E 7.8 

E 8.1 

E 8.2 
E 8.1 

M 7.5 

COND TEMP 
(µmhos) (C) 

250 15.0 

2210 19.2 

2190 24.0 

2070 19.9 

2150 25.0 

2140 20.8 

2150 24.3 

2500 16.2 

4120 18.8 

4050 20.9 

3610 19.0 

3510 20.7 

3430 19.3 

3590 21.0 

398 13.9 

1440 20.7 

1470 27.9 

2590 20.7 

2480 26.4 

3010 19.6 

3620 24.7 

140 15.0 

490 15.3 

490 17.6 

398 14.1 

908 13.1 

891 18.2 

970 21.4 

960 24.0 

1002 23.4 

992 27.4 

450 12.9 

720 23.3 

780 15.6 

DO 
(mg/J) 

9.0 

7.6 

8.0 

5.2 

5.3 

9.6 

6.0 

9.0 

8.7 

9.3 

8.8 

9.2 

8.3 

8.4 

B.4 

10.3 

12.9 

7.4 

13.6 

10.2 

12.5 

8.9 

9.2 

9.1 

10.1 

10.3 

10.3 

12.0 

12.6 

7.5 

10.1 

8.9 
9.7 

7.1 

Field Set ~-~nin Data 

Total Diss. Diss. Diss. 

Cl2 Cr6
' 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

0.14 

<0.05 

0.05 

<0.05 

<0.05 

<0.05 

<0.05 

0.10 

0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<0.05 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

<5.0 

10 

<10 

<10 

<10 

10 

<10 

10 

20 

<10 

10 

10 

<10 

<10 

10 

<10 

<10 

<10 

10 

<10 

<10 

<10 

10 

10 

<10 

<10 

<30 

<30 

80 

<30 

<30 

<30 

<30 

<30 

<30 

<30 

50 

<30 

40 

30 

<30 

<30 

<30 

<30 

<30 

<30 

<30 

<30 

<30 

40 

90 

<30 

<30 

<30 
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Freo 

CN 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

<0.014 

Total N03 Phenol coo 
CN (mg/I) (mg/I) (mg/I) 

<1 ND 84 

<1 ND <25 

<1 ND <25 

<1 ND 33 

<1 ND 25 

<1 ND 21 

1.5 ND 20 

<1 ND LJ3] 
<1 ND 25 
<1 ND 34 

1.6 ND 36 

2.1 ND [:::::ill] 
1.0 ND 36 

1.0 ND 44 

<1 ND 84 

<1 ND <25 

<1 ND <25 

1.8 ND <25 

1.7 ND <25 

1.0 ND <24 

1.0 ND <12 

<1 ND LJQ] 
<1 ND <25 

<1 ND <25 

1.2 ND 36 

<1 NO <25 

<1 ND <25 

<1 ND <25 

<1 ND <25 

<1 ND <12 

<1 ND <5 

1.1 ND 35 

<1 ND <25 

<1 ND <25 

Hard

ness 

m /I 

51 

598 

786 

680 

740 

830 

898 

736 

950 
1224 

975 

920 

1014 

1078 

112 

436 

425 

920 

800 

992 

1070 

25 

111 

117 

135 

279 

275 

380 

324 

360 

278 

132 

218 
248 

e 
Analvzed bv Flame Atomic Absoption 

Cr Cu Cd Pb Zn 

(119/1) (µg/1) btg/1) (µg/1) (µg/11 

<5 <5 11 <20 

<5 10 <5 <20 

<5 <5 <5 <20 

<5 <5 6.0 <20 

<5 5 <5 <20 

<5 <5 <5 <20 
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• Field Sc., ~hin Data e 
.Anal~cd b~ Flame Atomic Absomtion 

STN STATION aw pH COND TEMP DO Total Diss. Diss. Diss. Free Total N03 Phenol COD Hard- Cr Cu Cd Pb Zn 
# CODE DATE TIME (cfs) (1,mhos) (Cl (mgfl) Cl2 Cu Cr6

' Zn CN CN (mg/I) (mg/I) (mg/I) ness {µg/1) (~19/1) (µg/1) (i,9111 (µgfl) 

m fl 

83 0SOL03 01/12/95 s 1020 168.0 E 7.6 780 13.9 9.2 <0.014 ND 39 220 
06/28/95 845 4.5 M 8.1 3130 22.1 10.5 <0.05 <5.0 10 <30 <0.014 <1 ND 37 980 

1310 8.2 3190 28.5 >20 0.30 <5.0 <10 <30 <0.014 <1 ND 34 1420 

06/18/96 1040 2.7 E 8.0 3100 28.5 14.4 <0.05 5.8 <10 <30 <0.014 <1 ND 40 1110 

06/26/96 1418 2.7 E 8.5 3270 25.3 11.4 <0.05 <5.0 <10 <30 <0.014 <1 ND 36 1184 

08/05/97 750 4.0 E 7.1 3290 22.6 I 2.51 <0.05 <5.0 10 <30 <0.014 <1 ND 38 1140 
1150 4.0 E 7.6 3150 31.4 >20 0.08 10 <30 <0.014 <1 ND 45 1148 

84 0SAL03 03/11/95 s 955 7.0 E 8.1 1110 14.9 9.1 <0.014 <1 ND 43 409 <5 8 <5 <20 

06/20/95 1130 0.8 M 7.7 3300 22.9 10.5 <0.05 <5.0 <10 <30 <0.014 <1 ND 30 1158 

06/21/95 730 0.9 M 7.3 2890 18.5 8.2 <0.05 <5.0 20 30 <0.014 <1 ND 30 1080 

06/07/96 820 3.0 E 7.8 2340 21.5 11.1 <0.05~ 10 50 <0.014 <1 ND 51 812 
1220 3.0 E~ 2360 30.1 11.1 <0.05 225 <10 <JO <0.014 <1 ND 62 952 

08/12/97 1000 3.0 E 7.5 2320 22.0 9.0 <0.05 <5.0 <10 <30 <0.014 3.9 ND 45 848 
1415 9.0 E 7.8 2560 27.6 8.3 0.06 <5.0 <10 <30 <0.014 2.6 ND 52 928 

85 LPCL04 01/10/95 s 1130 135.0 E 7.5 1230 14.5 10.3 <0.014 <1 ND 47 423 <5 7 <5 <20 

06/28/95 750 4.6 M 7.0 3090 21.5 7.3 <0.05 <5.0 10 <30 <0.014 <1 ND 30 1040 

1200 4.0 M 6.2 3000 23.7 10.3 <0.05 <5.0 <10 <30 <0.014 <1 ND 28 1130 

06/07/96 1030 5.0 E 6.0 2970 21.1 9.4 <0.05 <5.0 10 <30 <0.014 <1 ND <25 1088 

06/12/96 1415 5.0 E 8.2 2880 23.9 11.7 <0.05 <5.0 10 <JO <0.014 <1 ND <25 1008 

08(05/97 945 1.0 E 7.3 3080 22.4 6.2 <0.05 10 <30 0.019v 1.4 ND <26 1126 

1345 1.0 E 7.6 3200 27.0 10.1 0.08 <10 <30 0.020v <1 ND <25 1172 

86 ESMOS1 01110/95 s 1410 15.0 E 7.1 312 13.9 11.8 <0.014 <1 ND 45 254 <5 7 <5 <20 

04/06/95 1130 0.7 M 7.9 23600 17.2 17.0 <0.05 <5.0 

~ 
UTD <0.014 1.3 ND 62 >2000 

04/14/95 730 0.6 M 7.5 22000 13.8 8.9 <0.05 <5.0 0 UTD <0.014 <1 ND 73 >2000 

06/24/96 915 0.7 E 6.8 6770 19.0 7.3 <0.05 10.0 

~ 
<30 <0.014 <1 ND 35 1945 

1315 0.7 E 7.5 6990 23.4 7.3 <0.05 17.0 0 <30 <0.014 <1 ND 42 1985 

09/11/96 1005 19.J E 7.2 9400 19.3 6.6 0.24 <5.0 30 <30 <0.014 <1 ND 51 1730 

1405 23.3 E 8.3 10200 23.3 6.8 0.11 7.0 10 <30 <0.014 <1 ND 34 1550 

67 MSMOS7 01/10/95 s 1330 30 E 7.4 75 14.2 10.3 <0.014 <1 ND 41 32 <5 9 <5 <20 

04/14/95 645 0.02 M 7.6 15300 15.3 9.0 <0.05 <5.0 

~ 
UTD <0.014 4.9 ND 110 >2000 

1245 0.06 M 7.6 16300 16.5 10.2 <0.05 6.9 0 UTD <0.014 <1 ND 158 >2000 

06124/96 1030 0.15 E 6.8 10800 18.0 7.5 <0.05 <5.0 [] <30 <0.014 <1 ND 603 2675 

'1430 0.15 E 7.3 11750 18.3 7.6 <0.05 <5.0 0 330 <0.014 <1 ND 381 2465 

09111/96 615 2.00 E 8.0 5560 19.2 6.5 0.06 <5.0 50 UTD <0.014 2.4 ND 201 1360 49 
1215 1.00 E 7.7 12500 22.7 6.2 <0.05 <5.0 90 UTD <0.014 <1 ND 198 2170 43 
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• Field Sc1.__r1in Data 0 
Anal~ed bl!, Flame Atomic Absor2,lion 

STN STATION aw pH COND TEMP DO Total Diss. Diss. Free Total N03 Phenol coo Hard· Cr Cu Cd Pb Zn 

# CODE DATE TIME (cfs) (µmhos) (C) (mg/I) Cl2 Cu er•• CN CN (mg/lJ (mg/lJ (mg/I) noss (i;g/1) (µgill (J;g/lJ (µg/1) (µg/1) 

m /I 

88 POCM01 01/12/95 s 1000 90.0 E 7.5 1600 15.2 9.8 <0.014 ND 64 511 

04/06/95 1035 1.9 M 7.9 17400 16.3 9.5 <0.05 <5.0 10 UTD <0.014 <1 ND 44 >2000 

1430 1.1 M 8.3 18700 18.1 12.7 <0.05 <5.0 20 UTD <0.014 <1 ND 44 

05/29/96 922 1.8 E 8.0 12800 18.2 16.1 0.05 
<5.011 20 II <0.014 3.1 ND 56 2590 

1345 1.3 E 8.2 16300 21.2 >20 0.05 <5.0 20 <0.014 2.9 ND 56 2800 

09/11/96 1040 1.2 E 8.0 10100 11.6 8.6 0.06 <5.0 30 UTD <0.014 1.2 ND 45 1790 26 
1770 1.2 E 8.3 13000 22.7 12.5 O.Q7 <5.0 30 UTD <0.014 ' 1.0 ND 58 2200 <20 

89 S0CM02 01/12/95 s 950 67.0 E 7.5 1230 14.4 9.2 <0.014 ND 46 354 

04/06/95 905 1.7 M 8.3 15600 15.7 13.6 <0.05 <5.0 20 61p <0.014 <1 NO 50 >2000 

1305 2.3 M~ 19200 18.8 >20 <0.05 <5.0 <10 <30 <0.014 <1 NO 58 

05/29/96 800 1.4 E 8.0 32100 18.6 17.9 0.06 <5.0 20 180 <0.014 <1 ND 8ru 2350 

1240 0.7 

E~ 

43900 28.0 >20 0.06 <5.0 10 910 <0.014 <1 ND 1 3550 

09/11/96 920 1.4 E 8.6 4560 19.6 11.2 0.08 <5.0 30 UTD <0.014 <1 ND 41 930 <20 

1320 1.4 E 8.9 33300 27.9 >19.99 0.10 <5.0 10 UTD <0.014 <1 ND 18 2600 61 

p = precipitate formed when sample was mixed with colorimetric reagent; may be false posilive 

V = no visual color change detected, possible false positive 

UTD = Unable to determine because of sample matrix interferences 

ND = not detected; below the detection limit of the method 

n = No Nitrate slandard run 

M = Measured 

E = Estimated 

I = Exceeded the RWQCB Basin Plan Objective 

11 
= Exceeded the acute toxicity objective for hexavalent chromium from the California Toxics Rule (CTR) 
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Appendix 4.2: 
Data from Channels Monitored with Automatic Samplers 
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e 
HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m IL m /L m /L m fl m fl m /l m fl 119/L µgll ,,g/l pgfl pg/l µg/l µg/l m /L 

TGUCOS 08128/97 OT 1 43000 3 8.2 <0.2 <0.1 1.1 0.6 98 36 <1 <10 <4 <2 <4 <1 40 
09/25/97 10:48 ST 5 23000 7.7 8.1 1.4 <0.1 1.7 0.5 <0.5 46 21 100 <5 23 <2 6 <1 320 2380 
09/25/97 11:48 SF <1 <5 13 <2 <4 <1 19 
09/25/97 13:48 ST 7 3700 52 7.2 4.1 0.72 5.3 1.4 <0.5 57 27 3 <10 28 14 15 <1 200 450 
09/26/97 7:48 SF 2 <10 25 16 14 <1 180 
09/26/97 9:48 ST 9 41000 5.2 7.7 0.8 0.54 2.0 0.93 <0.5 91 41 <1 <5 12 <2 <4 <1 43 3620 
09/27/97 7:48 SF <1 <5 11 <2 <4 <1 54 
10/03/97 OT 41000 7.1 8.2 <0.2 0.48 2.3 1.4 <5 120 45 <1 <10 6 <2 <4 <1 18 
10/03/97 OT <1 <10 5 <2 <4 <1 13 
11/05/1)7 9:05 OT 31000 5.0 8.3 <0.2 <0.1 1.4 0.5 <50 53 16 1 <+ 10 ? 8 <1 14 

SF <1 + 11 2 9 <1 16 
11/10/97 16:07 SF 5 0.80 <50 <10 <40 22 <20 10 <100 29 >2000 
11/10/97 17:07 
11110/97 19:07 ST 7 29000 50 7.7 5.6 0.52 4.1 1.4 <30 150 41 1 7 34 13 14 <1 85 2320 
11/11/97 11:07 SF 3 6 26 7 14 2 47 
11/11/97 21:07 ST 9 12000 40 7.7 6.6 1.30 60 1.6 <0.5 90 30 2 B 39 10 16 <1 77 2110 
11112/97 13:07 SF 2 5 27 3 15 <1 46 
11113/97 7:07 ST 14 9700 100 7.3 3.4 1.40 5.9 2.7 <0.5 240 61 2.0 12 39 23 12 <1 120 1440 
11/14197 9:07 SF 2 <1 6 64 19 4 a 
11/26/97 10:09 ST 5 41000 180 8.0 1.7 0.22 3.2 2.4 <50 640 450 2 <4 21 <2 11 <1 64 
11/26/97 11:09 SF 13 54 62 18 <1 140 
11/26/97 13:09 ST 12 6200 180 7.6 5.0 0.61 4.9 2.8 <0.5 300 260 3 16 56 56 13 <1 230 626 
11/27/97 11:09 SF 2 4 10 2 4 <1 26 
11/27/97 21:09 ST 22 34000 19 7.4 1.1 0.49 1.4 0.90 <50 300 250 + <4 24 6.0 9 <1 48 3620 
11130/97 7:09 SF 4 <4 19 3 11 <1 60 
12118/97 14:05 ST 5 18000 300 7.8 5.4 0.57 3.4 2.9 <20 1300 200 <10 <40 58 54 17 <10 196 2082 
12/18/97 15:05 SF <10 <40 31 <20 <10 <10 <100 

12/18/97 17:05 ST 9 16000 280 7.6 2.3 0.62 3.6 3.1 <20 1100 150 <10 <40 69 67 17 <10 268 1270 
12/19/97 9:05 SF <10 <40 18 <20 <10 <10 <100 
12/19/97 11:05 ST 37 30000 63 7.6 12 <0.5 <0.5 1.2 310 48 <10 <40 41 <20 <10 <10 <100 2740 
12/22/97 13:05 SF <10 <40 <10 <20 <10 <10 <100 

01/03/98 10:01 ST 5 39000 59 7.8 2.1 <0.5 1.5 1.2 <0.5 210 36 <10 <40 37 <20 11 <10 <100 >2000 
01/03(98 11:01 SF <10 <40 25 <20 <10 <10 <100 
01/03/98 13:01 ST 10 40000 24 7.7 2.5 1.70 2.9 2.5 <20 180 37 <10 <40 32 <20 17 <10 <100 >2000 
01/04/98 7:01 SF <10 <40 24 <20 15 <10 <100 
01/04/98 9;01 ST 36 35000 35 7.7 1.0 0.95 2.0 2.0 <0.5 170 22 <1 <4 18 6 8 <1 18 >2000 

01107198 7:01 SF <1 <4 9 <2 5 <1 <10 

01/09/98 12:30 ST 5 32000 22 7.7 0.8 2.60 5.9 5.7 <0.5 230 50 <10 <40 21 <20 +3 <10 <100 
01/09198 13:30 SF <10 <10 12 <2 +3 <1 68 
01/09/98 15:30 ST 11 11000 180 7.5 1.4 0.95 4.3 3.3 <20 390 58 <1 12 39 82 lll <1 12 1182 
01/10/98 11:30 SF <1 <10 21 22 20 <1 <10 
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e 
HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb Nl Ag Zn Hardness 
T e # umhos NTU m /L m IL m /L m IL m /L m IL m /L µg/L µg/L ,,g/L pg/L JIQ/L 119/L 119/L m /L 

SPDPMP 11/5197 10:05 OT 95000 50 8.4 <0.2 0 6.8 2 <50 230 80 <1 2 40 2.0 26 <1 64 
SF <1 q. 34 <1 19 <1 48 

11126197 10:20 ST <1 <10 39 28 11 <1 200 110 
11126197 SF <1 <10 11 <2 <4 <1 55 
1/29/96 9:04 ST 5 270 21 7.4 3 <0.5 1.9 1.3 <0.5 72 27 <1 <10 29 11 8 <1 72 52 
1/29/98 10:04 SF <1 <10 10 <2 10 <1 "-10 
1129/98 12:04 ST 11 5800 25 7.5 + <0.5 2.9 2 33 16 <1 <10 24 7 6 <1 31 690 
1/30/98 8:04 SF 11 <10 21 4 5 <1 33 
2/19/98 20:03 ST 5 910 31 7.4 4.0 2 <1.00 6 18 10 5 1 48 108 
?/19/98 21:03 SF <1.00 4 10 <1.00 2 <1.00 12 
2/19/98 23:03 ST 5 2100 56 7.6 6.0 <0.5 2 2 <1.00 6 95 10 8 <1.00 55 336 
2/20/98 7:03 SF <1.00 3 17 1 5 <1.00 25 
2/21/98 22:59 ST 2 <1.00 4 11 3 3 <1.00 25 
2/22/98 0:59 SF .::1.00 2 9.63 <:1.00 4 <:1.00 23 
2/23198 17:04 ST 10 31 7.7 5 <:0.5 2 8 <1.00 6 51 5.30 5 <1.00 32 44 
2/24/98 11:04 SF <1.00 3 21 2 3 <1.00 18 
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SOUTH COUNTY WATERSHED - STORM ANO DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb 
T e # umhos NTU 

ACJ01 6/23/94 11:45 OT 1 4300 
7/19/94 9:48 OT 24 3400 
7/20/94 6:46 

10/26/94 9:22 OT 24 11000 
10/27/94 6:22 

1 W/94 8:37 OT 24 3800 
11/8/94 7:37 
5/25/95 1 O: 15 OT 3000 
5/25/95 1 O: 20 
6/21/95 10:34 OT 24 3100 
6/22/9 5 9: 34 
7/25/95 10:30 OT 8 3200 
7/26/95 9:30 
8128/95 9:22 OT 24 3300 
8129195 8:22 
9/11195 11:45 OT 24 3200 
9112195 10:45 

10/18/95 9:48 OT 24 3500 
10/19/95 8:48 
11120/95 10:26 OT 24 3400 
11121195 9:26 
12/13/95 O:OO ST 3 2000 
12/13/95 4:00 
12/13/95 6:00 ST 11 1500 
12/14/95 2:00 
12/14195 12:18 ST 29 3100 
12/16/95 22:00 
12/20/95 B:30 OT 1 3700 

1/31/96 4:00 ST 3 2400 
1/31/96 

. 1/31196 
1/31/98 
2/15/98 
3127/98 
4/18/98 
4117/96 
4/16/96 
4/18/96 
4/18/96 
4/18/96 
4/18/96 
4/21/96 
5/26/96 
6/19/96 
7/24/96 
7/25/96 
8/27/96 
B/26/96 
9124196 
9125/96 
11/6/96 

11121/96 
11/21/96 

6:00 
7:00 ST 

15:00 
11:15 OT 

7 

13:45 OT 1 
10:11 ST 24 
9:11 
1:30 ST 2 
3:30 
9:30 ST 4 

13:30 
19:30 ST 37 
21:30 
14:00 OT 
11:00 OT 
12:20 OT 24 
11:20 
12:00 OT 23 
10:00 
10:45 OT 23 
8:45 

15:50 OT 1 
12:58 ST 5 
13:58 SF 

940 

3400 
3300 
3000 

2000 

1300 

2500 

2900 
2BOO 
2900 

2900 

3100 

3100 
2000 

1.9 
1.5 

2.1 

1.8 

2.5 

3.0 

24.0 

2.7 

3.3 

10.0 

22.0 

190.0 

170.0 

14.0 

5.8 
86.0 

190.0 

1.6 
2.2 

15.0 

52.0 

100.0 

4.1 

1.6 
4.9 
9.1 

5.7 

7.7 

3.0 
60.0 

pH 

8.7 
8.4 

8.4 

8.3 

8.4 

8.1 

8.4 

8.4 

8.4 

8.3 

8.3 

7.7 

7.7 

8.3 

8.0 
8.0 

7.9 

8.1 
8.4 
8.2 

7.8 

7.9 

8,1 

8.3 
8.2 
8.3 

8.1 

8.0 

8.1 
7.5 

N03 NHJ TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Zn Hardness 
m /L m /L m /L m /L m /L m /L m /L m /L u IL u /L u IL u IL u IL 

2.0 0.11 
2.2 0.3 

2.0 0.36 

0.61 
0.49 

1.5 

0.64 
0.67 

0.22 

3.2 <0.2 1.3 0.6 

4.6 0.22 0.59 0.28 

2.3 <0.1 0.62 q.33 

0.3 0.26 1.30 <0.20 

1.5 0.26 0.79 0.52 

1.7 0.10 

2.7 <0.10 

5.2 0.27 

18.0 

6.3 

5.3 

7.0 
6.9 

1.80 

0.84 

0.39 

0.29 
0.30 

6.8 <0.10 

4.8 
5.7 
0.2 

0.5 

0.2 

0.2 

0.5 
2.2 
0.2 

3.6 

4.1 

5.8 
15.0 

0.36 
<0.10 

0,12 

0.40 

0.24 

<0.10 

<0.10 
0.16 
<0.1 

0.22 

<0.1 

0.20 
0.82 

1.40 

0.98 

1.50 

7.60 

3.60 

1.60 

1.30 
4.60 

3.90 

0.60 
1.00 
1.40 

3.00 

2.10 

1.20 

1.00 
0.80 
1.10 

1.30 

0.93 

1.10 
4.10 

0.45 

0.84 

0.90 

3.40 

3.10 

0.86 

0.57 
1.30 

1.60 

0.33 
<0.20 

0.28 

1.20 

3.30 

0.62 

0.49 
0.39 
0.54 

0.85 

<0.2 

0.86 
1.70 
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14 
6 

39 

26 

10 

<6 

51 

9 

12 

7 

<6 

320 

280 

26 

7 
130 

200 

22 
10 
18 

120 

230 

15 

19 
51 
17 

16 

15 

10 
130 

<5 
6 2.5 <6 23 

23 

<3 10 0.45 18 

28 

32 

50 

25 <1 <10 <2 <40 <0.3 

<5 2.1 <10 31 3.8 <40 <0.3 

7 4.2 <10 38 3 <40 2 

<6 

18 

<6 

8 

6 

<6 

49 10 14 46 <10 59 

42 5 22 42 <10 42 

<6 2 <10 14 <2 <40 

10 
25 8 12 27 4 47 

36 

7 
<6 

10 

24 

40 

7 

6 
37 
11 

10 

9 

<6 
20 

3 

4 
6 
3 

7 

6 

2 

2 
1 
2 

2 

2 

3 

6 

26 31 

11 3 
<10 3 
<10 29 

<10 19 

14 42 

<10 11 

<10 <2 
<10 3 
<10 31 

<10 23 

<10 14 

11 27 
<10 14 

e 20 

<2 48 
<2 58 
<:2 25 

2 39 

6 28 

<2 27 

<2 25 
<2 25 
<2 27 

<2 30 

<2 22 

2 51 
<2 39 

<1 120 

<1 120 

<1 25 

<1 67 

·ss 

2 27 
<1 24 
<1 48 

<1 60 

<1 98 

<1 23 

<1 <10 
<1 «10 
<1 62 

<1 41 

<1 32 

<1 71 
<1 17 

1005 

1110 

602 

474 

1055 

804 

276 

1280 
1240 
1018 

708 

410 

900 

1120 
1018 

1142 

1146 

760 
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SOUTH COUNTY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME- SAMPLES EC Turb 
T e # 11mhos NTU 

ACJO 1 12/4f96 
1/29/97 
2/26/97 
3/18/97 
3/19/97 
4/6/97 
4/9/97 

15:35 OT 
11:45 DT 
14:05 OT 1 
14:45 OT 24 
13:45 
11:45 OT 24 
10:45 

5/6197 14:00 OT 22 
5nl97 11:00 
6/5/87 
7/2/97 
Bnl97 

9/17197 
10/9/97 
6119198 
7/20198 
8/11198 

912198 
10/1/98 
11/8198 
11/8/98 
11/8198 
11/8198 
12/7/98 
i/13199 
1/25/99 
1/25/99 
1/25199 
1/26199 
1126199 
1/27/99 
1/27199 
1129199 

2/8199 
219/99 
219199 
219/99 

2/10/99 
2110/99 
2/12/99 

311/99 
3111/99 
3/11/99 
3/25/99 
3/25/99 
3/25199 
3/26/99 
3/26/99 

3/29/99 
4129/99 
5/20199 
5/20/99 

6/9199 

10:40 OT 
10:50 OT 
10:10 OT 
11:00 OT 
15:00 OT 
13:40 OT 
12:00 0 
11:23 0 
8:37 0 
8:35 0 1 
4:59 ST 5 
5:59 SF 
7:59 ST 4 

13:59 SF 
10:15 0 
10:45 0 
4:50 ST 10 
5:44 SF 
7:44 ST 13 
7:44 SF 
9:44 ST 15 

13:44 SF 
15:44 ST 13 
4:18 SF 
9:46 0 

18:18 ST 4 
19:18 SF 
21:18 ST 7 
9:18 SF 

11:18 ST 18 
21:18 SF 
10:24 0 

ST 
SF 

13:27 ST 5 
14:27 SF 
16:27 ST 6 
6:27 SF 
8:27 ST 39 

12:27 SF 
8:30 0 

10:25 DT 
10:25 OF 
9:52 0 

2900 
2300 
3400 
3200 

3300 

3300 

3300 
3500 
3400 
3200 
3400 
3250 

3220 
3060 

2250 
3260 
2550 

1350 

1020 

2230 

3200 
2520 

1040 

2410 

3140 
2630 

1840 

1210 

2540 

3080 
3150 

2880 

6.5 
9.6 
2.7 
5.9 

6.0 

7.2 

1.2 
1.1 
1.7 
2.1 
2.0 
7.6 

0 
4 

9 
2 

75 

40 

230 

12 

3 
36 

72 

8 

2 
21 

136 

72 

3 

02 
2 

02 

pH 

8.2 
7.9 
8.2 
8.2 

8.1 

8.3 

7.7 
7.9 
7.6 
7.5 
8.2 
8.0 

7.6 
7.6 

7.9 
7.9 
8.1 

7.9 

7.9 

7.8 

8.0 
8.3 

8.1 

8.1 

8.0 
8.3 

7.8 

7.8 

8.2 

8.0 
8.0 

8.1 

N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness 
m fl m fl m fl m IL m fl m /L m fl u fl u /L u fl u /L u fl u /L u fl m IL 

5.8 
5.7 
5.7 
5.3 

3.4 

2.8 

2.7 
2 
2 
5 
7 

6.0 

4.2 
5.2 

5.3 
7.3 
6.6 

4.3 

3.9 

5.2 

6.6 
7.0 

4.4 

5.8 

5.6 
6.1 

159.0 

3.3 

4.7 

4.7 
5.8 

3.6 

0.33 
0.33 
<0.1 
<0.5 

<0.5 

<0.1 

0.56 
<0.1 
<0.1 

0 
<0.1 

0 

0.2 
0.1 

0.1 
0.2 
0.1 

0.1 

0.2 

0.1 

0.1 
0.1 

0.1 

<0.05 

0.1 
0.1 

0.2 

0.1 

<0.05 

<0.05 
0.1 

0.1 

0.85 
0.93 
1.10 
1.40 

1.30 

1.60 

0.85 
1. 1 
1.1 
1.8 
1.2 
1.4 

0.63 
0.63 
0.32 
0.45 

0.43 

0.52 

0.5.5 
0.4 
0.7 
0.9 
0.8 
0.6 

1.3 0 
1.4 <0.061 

1.1 0.7 
0.7 0.3 
2.6 1.5 

1.6 1.0 

2.2 2.5 

0.9 0.6 

1.2 0.5 
1.7 1. 1 

1.8 1.0 

0.7 0.5 

0.8 0.3 
1.0 0.4 

3.1 2.7 

1.0 1.4 

0.6 0.4 

1.0 
0.7 

0.9 

0.4 
0.5 

0.5 
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14 
22 
11 
14 

12 

20 

6 
10 
7 
6 

13 
28 

13 
19 

26 
9 

270 

150 

570 

30 

22 
110 

170 

40 

12 
64 

380 

130 

11 

11 
56 

7 

<6 
13 
<6 
6 

<6 

9 

6 

7 
6 
6 

<6 
7.0 

05 
6 

9 

6 
100 

60 

110 

16 

10 
18 

38 

12 

10 
20 

40 

26 

6 

7 
20 

4 

6 
6 

7 
5 

2 

<10 
<10 
<10 
<10 

<10 

<4 
4 
7 
6 

16 

a <10 59 

6 
<1 
8 
3 

8 
2 
3 
1 
5 

<1 
3 
2 

5 
3 
2 

<1 
3 
3 

4 

3 
11 

1 
2 
<1 
2 
2 

4 
4 

22 20 
<8 7 

25 35 
12 16 

15 30 
<8 14 
9 27 
<6 13 

23 35 
<6 9 
<8 17 
<B 12 

11 24 
<6 14 
9 31 
<8 13 
<6 29 
<8 23 

<6 27 
<6 19 

32 47 
<B 11 
<8 27 
<8 15 
<8 12 
<8 11 

<8 
e 

6 
6 

<2 
<2 
<2 
<4 

<2 

2 

53 
50 
45 
38 

23 

28 

4 41 
<2 20 

15 31 
5 18 

4 43 
<2 24 
4 21 

<2 13 
10 28 
<2 9 
<2 27 
<2 25 

3 42 
<2 32 
5 17 

<2 12 
<2 33 
<2 32 

<2 35 
<2 28 
8 58 
<2 23 
5 15 
<2 9 
<2 22 
<2 22 

<2 24 
<2 22 

<1 26 
<1 52 
<1 17 
<1 150 

<1 <10 

190 

<2 153 
<2 36 
<2 209 
<2 93 

<2 86 
<2 17 
<2 71 
<2 15 
<2 116 
<2 <10 
<2 32 
<2 18 

<2 55 
<2 16 
<2 65 
<2 12 
<2 36 
<2 48 

<2 40 
<2 22 
<2 166 
<2 12 
<2 60 
<2 14 
<2 31 
<2 14 

<2 
<2 

16 
14 

1222 
980 

1230 
1170 

1086 

1054 

880 

285 

940 

480 

280 

720 

882 

312 

738 

970 

786 

346 

824 
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SOUTH COUNTY WATERSHED - STORM ANO DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb 
T e # umhos NTU 

LCWI02 3/10/95 22:30 ST 
3/11/95 0:30 
3/11/95 
3/12/95 
3/12/95 

8:30 ST 
9:30 

11:26 ST 
3/13/95 13:26 

12/12/95 21:41 ST 
12/12/95 22:41 

2 

11 

11 

5 

12/13/95 
12/14/95 
12/14/95 
12/16/95 

0:41 ST 14 
2:41 

1/19/96 
1/19/96 
1/19/96 
1119/96 
1/20/96 
1/21/96 
1/21/96 
1/22/96 
1/22/96 

10:41 ST 30 
20:41 

6:02 ST 5 
7:02 
9:02 ST 8 

23:02 
1:02 ST 19 

13:02 
15:02 ST 9 
7:02 
9:02 ST 11 

1/23/96 5:02 
2/20/96 2: 21 ST 5 
2/20/96 3:21 
2/20/96 5:21 ST 13 
2/21/96 21:21 
2/22/96 5:21 ST 23 
2/24/96 1 :21 

10/30/96 
10/30/86 
10/30/96 
10/30/96 
10/30/96 

5:51 ST 5 
6:51 SF 
9:06 ST 5 

17:06 

11/1/96 
19:06 ST 24 
17:06 

11/21/86 11:07 ST 5 
11/21/96 12:07 
11/21/96 14:07 ST 9 
11/22/96 6:07 
11/22/96 8:07 ST 26 
11/25/96 16:07 

12/9/96 13:21 ST . 5 
12/9/96 14:21 
12/9196 16:21 ST 10 

12/10/96 10:21 
12/10/96 12:21 ST 6 
12111/96 2:21 
12/11/96 4:21 ST 16 
12/12/96 10:21 
12/12/96 12:21 ST 13 
12/13/96 12:21 

530 3500 

550 

960 

970 

1100 

1700 

530 

1300 

1500 

710 

1000 

630 

320 

800.0 

140.0 

3.4 

65.0 

11,0 

1.7 

740.0 

140.0 

720 170.0 

530 1300.0 

1200 69.0 

1500 1300.0 

630 720.0 

1100 48.0 

510 170.0 

490 1000.0 

970 120.0 

530 420.0 

630 410.0 

620 190.0 

580 570.0 

1100 25.0 

pH 

7.7 

7.9 

8.2 

7.4 

7.8 

6.6 

7.8 

8.4 

8.5 

8.1 

6.1 

7.6 

8.0 

8.5 

7.3 

7.3 

8.2 

7.4 

7.7 

8.3 

7.5 

7.9 

8.3 

8.1 

8.3 

N03 
m /L 

0.12 

0.12 

0.15 

14 

3.2 

0.77 

21 

4.7 

2.2 

4 

2.5 

3.5 

19.0 2.00 32.00 21.00 

8.2 0.35 

3.8 0.31 

6.2 0.31 

4,7 0.14 

1.7 <0.10 

3.2 <0.10 

1.9 0.16 

3.0 

4.5 

4,5 

0.20 

0.14 

0.17 

4.30 

0.70 

2.50 

0.95 

0.59 

3.20 

1.10 

3.20 

3.50 

0.89 

24.0 

8.2 

6.7 

6.2 

5.2 

3.40 25.00 

5.4 

3.2 

2.9 

3.7 

3.1 

0.98 5.20 

0.26 1.80 

0.72 

0.37 

0.24 

0.23 

<0.1 

<0.1 

0.18 

<0.1 

5.20 

4.40 

<0.5 

3.10 

1.70 

1.20 

1.80 

0.83 

3.80 

0.64 

1.30 

0.56 

0.34 

4.00 

1.30 

1.80 

6.60 

1.20 

15.00 

5.00 

1.50 

3.30 

6.00 

1.30 

2.10 

2.00 

1.10 

2.30 

0.45 
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o-P04 TSS VSS Cd Cr Cu Pb Nl Ag Zn Hardness 
m /L m /L m IL u IL u IL u IL u IL u /L u IL u IL m IL 

10000 

1000 

320 

2400 

310. 

10 

85 

6 

6 

1500 

150 

210 

2700 

150 

2900 

1200 

52 

300 

1900 

110 

280 

390 

290 

940 

31 

780 5.9 230 110 150 120 

120 

37 

330 

48 

8 

16 

<6 

10 

130 

25 

42 

200 

23 

520 

130 

13 

76 

140 

16 

59 

34 

23 

56 

15 

<1 

<1 

50 

23 

34 35 <40 

19 10 <40 

9 62 290 490 75 

<1 12 43 41 <40 

<1 <10 24 <2 <40 

<1 17 33 14 6 

<1 <10 12 <2 <2 

<1 <10 26 <2 5 

4 69 82 33 1ao 

<1 1 I 26 5 9 

<1 13 33 19 11 

3 74 65 <2 <2 

<1 <10 22 3 7 

10 60 490 780 86 
19 
46 

<1 <10 32 13 
2 80 23 42 

<1 <10 15 <2 <4 

<1 17 100 

97 72 

<1 <10 18 

<1 18 45 

<1 17 25 

<I 17 18 

<1 28 28 

<1 <10 8 

28 

37 

3 

17 

73 

6 

33 15 

13 12 

4 17 

11 25 

<2 <4 

<1 520 

<1 

<1 

110 

47 

2 1300 

<1 130 

<1 11 

<1 94 

<1 18 

<1 36 

<1 190 

33 

<1 110 

<1 250 

<1 12 

1 '600 
<I 130 
<1 220 

<I 55 

<1 330 

<1 220 

<1 120 

<1 190 

<1 94 

<1 45 

<1 85 

<1 50 

180 

144 

262 

195 

312 

500 

,so 

368 

466 

204 

284 

196 

175 

350 

448 

174 

330 

162 

156 

268 

150 

176 

250 

170 

345 
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SOUTH COUNTY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOl NHJ TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness 
T e # umhos NTU m /L m IL rn IL rn IL u IL u /L u /L u /L u /L u /L u /L m IL 

LCWI02 3/11/99 13:19 ST 5 980 230 8.6 4.1 0.1 2.3 0.4 170 26 50 54 31 35 <2 153 320 
3/11/99 14:10 SF <t <6 16 <2 <4 <2 <10 
3111/99 16:19 ST 6 1270 15 8.4 3.3 <0.05 0.9 1.3 66 20 <1 <8 25 5 <4 <2 27 390 
3/12/99 2:19 SF <1 <8 15 <2 <4 <2 15 
3/12/99 4:19 ST 39 1530 1 8.5 5.5 <0.05 0.5 0.3 12 5 <1 <8 18 <2 <4 <2 18 486 
3/15/99 10:05 ST 5 600 170 8.1 4.7 0.2 2.2 1.1 680 90 <1 42 56 23 31 <2 130 185 
3115199 10:19 SF <1 <B ,s <2 <4 <2 <10 
3115199 11:05 SF <1 <B 19 <2 4 <2 <10 
3/15/99 13:05 s 3 820 58 8.2 3.0 0.1 2.8 1.2 420. 100 
3/15/99 17:05 s 
3/15/99 19:05 ST 35 1290 2 8.5 4.4 <0.05 0.6 0.4 8 3 <1 <8 16 <2 <4 <2 ,s 424 

3119/99 7:32 SF <1 <8 14 <2 -<4 <2 11 
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e 
SOUTH COUNTY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness 
T e # umhos NTU m IL m FL m /L m /L m /L m IL u /L u /L u /L u IL u /L u FL m /L 

OSOL02 11/16/94 
11116/94 

3/2/95 
3/2/95 
3/3/95 
3/4/95 
314/95 
3/4/95 
3/5/95 

6:00 ST 
10:00 
19:30 ST 
23:30 

1:30 ST 
7:30 
9:30 ST 

23:30 
1:30 ST 

3/6195 7:30 

3 

3 

16 

B 

16 

2400 

2900 

1300 

1300 

690 

56 

54 

130 

42 

240 

7.8 

8.0 

7.8 

7.6 

7.6 

3110/95 22:54 ST 18 1300 230 7.9 
3/12/95 8:54 
3/12/95 10:54 ST 9 2500 16 8.0 
3/13/95 2:54 
1/19/96 9:0B ST 5 1900 65.0 B.1 
1/19F96 10:08 
1/19ffi6 12:08 ST 4 2300 48.0 8.3 
1/19/96 1B:OB 
1/19/96 20:08 ST 23 2500 30.0 8.1 
1/21/96 20:08 
1/21/96 22:0B ST 3 660 630.0 7.7 
1122/96 2:0B 
1/22/86 10:0B ST 12 1200 46.0 7.7 
1/23/85 8:08 
1/31/86 2:58 ST 5 2100 64.0 8.1 
1/31/96 3:58 
1/31/96 5:58 ST 12 560 230.0 7.B 
211/96 3:58 
211/96 5:58 ST 16 1100 50.0 8.0 
2/2/96 11 : 58 

2/20196 2:12 ST 5 2400 29'.0 7.7 

2/20/96 3: 12 
2/20/96 5:12 ST 7 510 310.0 7.7 
2/20/95 17:12 

6.1 

8.5 

4.2 

2.6 

1.9 

0.2 

<0.1 

0.24 

<0.1 

0.23 

2.9 

3.2 

2.1 

1.1 

2.3 

1.4 

1.2 

1.7 

0.94 

4.2 

3.3 0.25 3.0 3.3 

5.6 <0.1 0.74 0.85 

9.0 0.49 3.10 1.10 

9.0 0.27 2.60 1.20 

7.7 <0.10 1.20 0.73 

3.0 0.67 4.80 6.20 

3.8 0.43 1.50 1.40 

3,3 <0.10 4.20 1.20 

5.9 0.38 5.20 3.10 

5.7 0.30 

3.1 <0.10 

3.7 0.17 

1.70 

2.80 

2.80 

1.70 

0.90 

3.20 

2/20/96 19:12 ST 20 710 140.0 7,8 15.0 0.27 1.90 2.70 

2122/96 9:21 
2/22/98 11:21 ST 21 2300 

3:21 2/24/96 
10/30/96 
10130/96 
10/30/96 
10/30/96 
10/30/96 

6:46 ST 5 1700 
7:46 F 

10:01 ST 5 760 
18:01 
20:01 ST 43 2100 

11/3/96 8:01 
12/9/96 13:21 ST 5 1800 
12/9/96 14:21 
12/9/96 16:21 ST 7 590 

12110/96 4:21 
12/10/96 6:21 ST 9 1000 
12/10/96 22:21 
12/11196 0:21 ST 13 670 
12/12/96 0:21 

21.0 8.1 

170.0 

380.0 

29.0 

7.3 

7.4 

8.2 

51.0 8.0 

210.0 7.6 

120.0 7.9 

150.0 7.8 

6.3 0.23 

15.0 

6.8 

6.4 

1.60 

1.00 

0.54 

1.60 1.40 

6.70 

6,60 

1.10 

3.20 

5.00 

1.20 

5.8 0.18 1.80 0.94 

4.1 0.22 2. 10 2.40 

5.4 0.21 1.60 0.93 

3.7 0.19 1.70 1.60 
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120 

130 

210 

65 

880 

680 

28 

100 

76 

49 

1500 

57 

92 

470 

67 

84 

710 

380 

27 

290 

910 

48 

72 

380 

105 

240 

26 

30 

32 

2.7 <10 

5 <10 

4.8 <10 

28 7.3 <40 <0.3 72 

6 

25 

26 

31 

6.5 <40 1.5 64 

8.5 <40 3.6 69 

14 

82 

<1 <10 3.5 <40 1.2 28 

4.5 30 H <40 <1 110 

79 3.7 27 41 11 

<5 7.4 <10 29 <2 

22 3 <10 22 4 

18 2 15 19 5 

7 2 <10 29 2 

190 26 59 140 35 

15 4 <10 19 3 

16 3 <10 30 8 

58 7 28 46 16 

18 

<20 

2 

2 

6 

4 

<10 25 

<10. 21 

31 41 

19 29 

3 

3 

<2 

<2 

63 

59 

19 

18 

24 

82 

17 

23 

27 

13 

13 

<2 

<2 

78 

38 

9 

68 

<1 <10 21 <2 24 

140 

11 

19 

44 

18 

28 

6 15 62 
<1 <10 14 

15 36 43 

2 <10 17 

2 <10 22 

3 17 32 

<10 15 

2 <10 21 

7 
<2 

21 

6 

6 

11 

30 
16 
37 

13 

13 

17 

<2 11 

4 15 

<1 120 

<1 41 

<1 58 

<I 51 

<1 43 

<I 400 

<1 59 

120 

2 150 

6 46 

<1 57 

<1 160 

<1 98 

<1 <10 

<1 510 
<1 180 

280 

<1 56 

<1 110 

<1 110 

<1 44 

<1 61 

975 

1008 

378 

346 

214 

402 

875 

712 

872 

988 

210 

364 

736 

162 

458 

846 

160 

208 

732 

604 

244 

814 

700 

158 

335 

230 

0 0014045



• 0 
SOUTH COUNTY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 O•P04 TSS vss Cd Cr Pb NI Zn 
T e # umhos NTU m IL m /L m IL m /L m IL m IL m IL u IL u /L 

0SOL02 12/12/96 2:21 ST 17 1800 23.0 8.1 5.8 0.23 1.90 <0.2 37 7 3 <10 15 <2 21 <1 98 700 
12/13/96 10:21 
3/25/98 6:00 ST 5 2760 20 7.65 8 0 1.8 <0.1 33 19 1080 
3/25/98 7:00 SF 2 3 14 2 26 <1.00 54 
1118/98 5:45 ST 5 2250 200 7.6 8.4 0.4 6.8 6.1 960 180 10 40 59 47 33 <2 288 755 
1118/98 6:45 SF <1 <8 9 <2 10 <2 21 
1118198 8:45 ST 8 745 44 7.6 7.0 0.3 2.2 2.9 200 120 9 14 25 6 21 <2 96 240 
11/8/98 22:45 SF 4 9 16 3 14 <2 55 
11/9/98 0:45 ST 39 1960 9 8.0 6.6 0.2 1.2 0.6 38 14 <8 13 <2 8 <2 24 685 

11/12/98 4:45 SF 1 <8 11 <2 8 <2 20 
1/25/99 4:30 ST 5 1680 130 7.7 5.5 0.2 4.0 2.7 730 150 8 19 35 20 28 <2 136 620 
1125199 5:30 SF <1 <8 8 <2 12 <2 1l 

1125/99 7:30 ST 11 785 26 7.7 4.6 0.1 1.3 0.9 100 30 3 <8 17 3 ,o <2 34 2BO 
1/26/99 3:30 SF <8 10 <2 9 <2 13 
1/26/99 5:30 ST 15 700 60 7.7 4.1 0.2 1.3 1.5 200 60 4 9 26 6 29 <2 66 210 
1/27/99 9:30 SF <1 <B 12 <2 6 <2 14 
1127/99 11:30 ST 21 1300 26 7.8 5.1 0.1 1.0 1.1 58 34 2 <8 19 3 12 <2 32 404 
1/29/99 3:30 SF 1 <8 12 <2 6 <2 14 

3/11/99 11:56 ST 5 2710 28 8.4 3.5 <0.05 1.0 0.5 98 20 3 <8 23 4 16 <2 49 1048 
3/11/99 12:56 SF 2 <8 17 <2 13 <2 17 

3/11/99 14:56 ST 5 2430 68 8.3 5.3 <0.05 1.7 0.8 270 38 6 12 29 B 21 <2 81 974 
3/11/99 22:56 SF 1 <8 13 <2 12 <2 13 
3115199 9;07 ST 5 2240 80 8.1 2.8 0.1 2.1 0.5 300 40 6 12 29 8 15 <2 110 1300 

3115199 10:07 SF 1 <8 14 <2 7 <2 18 

3115199 12:07 ST 3 920 76 7.8 5.8 0.1 2.3 0.7 260 44 7 13 38 9 22 <2 118 436 
3115/99 16:07 SF 1 <8 18 <2 12 <2 13 
3/15/99 18:07 ST 44 2020 12 B.2 4.3 <0.05 0.9 0.4 40 11 3 <8 22 2 15 <2 39 750 

3119199 10:45 SF 2 <6 25 <2 15 <2 29 

5/20/99 14:00 DT 3020 5 8.4 1.8 0.1 0.9 0.4 39 9 9 10 <2 9 <2 12 

5/20/99 14:00 OF <1 9 9 -<2 8 <2 16 
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SOUTH COUNTY WATERSHED - STORM AND ORY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness 
T e ti umhos NTU m /L m /L m IL m IL m IL m /L m /L u /L u /L u /L u /L u /L u /L u /L m IL 

POCM01 6/23/94 10:20 OT 13000 1.1 8 17 0.23 0.91 0.5 16 <5 
7/19/94 10:31 DT 24 7400 0.5 8.3 15 0.12 0.69 0.81 28 20 
7/20/94 9:31 

10/26/94 10:19 DT 24 3900 1.7 8.2 4.1 0.27 1.1 0.37 10 <5 
10/27/94 9:19 

11nl94 9:34 OT 24 10000 62 8.4 15 0.3 3.2 1.6 230 23 
11/8/94 8:34 

11/10/94 7:23 ST 3 1000 440 6.4 8.3 1.3 9.4 12 1800 100 24 87 170 60 160 0.5 630 470 
11110/94 11:23 
11/10/94 13:23 ST 14 8100 6~ 6.8 13 0.3 ~-8 2 500 3~ 11 <10 33 2.4 93 <0.3 110 1695 
11/11/94 15:23 

5/25/95 14:45 DT 10000 9.8 8.3 15 0.49 1.1 0.61 46 22 
6/21/95 12:29 OT 24 11000 60 8.2 15 <0.1 3.4 1.6 220 76 
6/22/95 11:29 
7/25/95 13:10 DT 24 8900 110.0 8.4 5.8 <0.10 4.20 0.21 260 58 
7/26/95 12:10 
8/28/95 11:15 DT 24 1000 160.0 8.3 12.0 0.30 5.40 5.00 450 75 
8/29/95 10:15 
9/11/95 14:45 DT 24 7900 150.0 8.4 14.0 0.11 3.60 1.80 260 60 
9/12/95 13:45 

10/18/95 13:00 DT 24 11000 100.0 8.4 18.0 0.40 6.70 3.80 490 120 
10/19/95 12:00 
11/20/95 11:38 DT 24 9900 390.0 8.3 17.0 0.15 6.20 3.90 640 69 
11/21/95 10:38 
12/20/95 9:20 OT 13000 14.0 8.2 24.0 0.24 2.60 0.87 51 18 

2/15/96 10:20 12000 9.4 8.1 21.0 0.25 1.20 0.76 57 23 34 <10 23 <2 280 3 150 4360 

2/20/96 3:24 ST 2 720 370.0 7.6 2.5 0.50 3.00 2.10 850 110 8 40 43 20 50 290 185 
2/20/96 3:33 
2/20196 5:33 ST 28 2600 1000.0 7.7 9.1 0.53 5.40 8.50 2600 190 17 90 86 24 220 <1 280 864 
2/22/98 11:33 
2122196 13:33 ST 19 7600 46.0 8.2 19.0 0.38 1.40 0.86 110 20 38 <10 ' 17 <2 190 <1 140 2850 
2124196 1:33 
3/12/96 15:42 ST 3 4800 160.0 8.1 8.2 0.33 1.70 1.10 320 34 18 22 31 6 120 <1 140 1450 
3112/96 19:42 
3/12/96 21:42 ST 6 4600 150.0 7.7 9.0 0.98 2.80 1.80 310 41 20 18 81 6 140 240 1568 
3/13196 11:42 
3/13/96 13:42 ST 38 6600 76.0 8.2 12.0 <0.10 0.88 0.76 160 28 26 <5 20 4 170 <1 130 3012 
3/16/96 13:42 
4/17196 14:15 ST 1 10000 260.0 8.1 0.9 0.70 7.70 5.80 840 160 67 31 230 14 350 3 850 3215 
4117/96 23:43 ST 5 800 93.0 7.5 0.6 0.80 2.80 2.10 420 52 8 18 38 10 34 2 200 224 

4/18/96 0:43 
4/18196 2:43 ST 5 4000 420.0 8.0 0.4 0.27 3.90 2.80 670 86 12 47 76 6 97 <1 200 1276 

4118196 10:43 
4118/96 12:43 ST 41 9900 57.0 8.3 1.7 0.25 3.10 1.40 140 46 41 <10 25 <2 390 230 3746 

4/21/96 22:43 
5/28/96 14:50 DT 6500 30.0 8.4 13.0 0.27 6.20 2.80 150 67 23 <10 14 <2 .:;4 <1 100 

6/19/96 13:30 8200 14.0 8.5 16.0 1.20 3.10 1.20 B5 <6 H <10 9 <2 130 <1 61 2870 

7/24/96 14:40 OT 24 7200 240.0 8.3 4.8 0.17 5.60 3.90 620 94 27 21 55 9 210 1 340 2400 

7/25/96 13:40 
8/27/96 12:30 OT 24 6700 73.0 8.2 15.0 0.94 11.00 3.70 190 34 21 <10 28 2 130 <1 160 2425 

8/28/96 11:JO 
9/24/96 13:15 OT 23 7600 170.0 8.1 16,0 0.34 3.50 2.00 440 70 34 <10 29 5 160 250 2B2B 
9/25/96 11:15 
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e 
SOUTH COUNTY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 

PDCM01 10/30/96 
10/30/96 
10/30196 
10130/96 
10130/96 

11/3/96 
11/6196 

11/21/96 
11/21196 
11/21196 
11/22/96 
11/22/96 
11/25/96 

12/4/96 
1/29197 
2/26197 
3/18197 
3119/97 
418/97 
4/9/97 
5/6197 
Sr!/97 
6/5/97 
7/2197 
8/7/97 

9117/97 
10/9/97 

119198 
1/9198 

1110/98 
1129/98 
1/30198 
1/30/98 
2/2/98 

2/14/98 
2/14/98 
2/14198 
2/15198 
2/15198 
2/16198 
2/16/98 
2/18198 
3/25198 
3/25/98 
3125/98 
3/25/98 
3/25/98 
3/27198 
3/28/98 
3/29/98 
6/22/98 
8/11/98 

9/2198 

T o # umhos NTU m /L m /L m /L m /L m /L m IL m /L u /L u IL u /L u /L u /L u /L u /L m /L 

7:17 ST 
8:17 SF 

10:32 ST 
16:32 

5 

4 

18:32 ST 35 
8:32 

13:05 OT 1 
13:52 ST 5 
14:52 
16:52 ST. 9 
8:52 

10:52 ST 37 
14:52 
14:00 DT 
12:35 DT 
13:50 DT 1 
13:27 DT 24 
12:27 
9:25 DT 24 
8:25 

13:30 DT 22 
10:30 
8:50 OT 
9:10 DT 
8:45 OT 

10:30 DT 
13:00 OT 
19:59 ST 
22:59 ST 11 
20:59 SF 
13:24 ST 11 
9:24 SF 

11:24 ST 35 
7:24 SF 
9:36 ST 5 

10:36 SF 
12:36 ST 11 
6:36 SF 
6:36 ST 11 
6:36 SF 
8:36 ST 26 

10:36 SF 

6:14 ST 5 
7:14 SF 
9:14 ST 6 

19:14 SF 
21:14 ST 27 

1:14 SF 
3:14 ST 15 
7:14 SF 

10:00 DT 
12:59 0 
10:19 D 

1800 1400.0 7.1 

1500 370.0 7.3 

5500 

8900 
350 

1500 

5400 

11000 
4500 

11000 
9600 

9600 

7500 

6000 
6300 
5700 
6900 
8500 

2500 

5300 

7000 

940 

2700 

7400 

5800 

943 

1520 

5370 

3400 

9180 
9920 
6840 

45.0 8.3 

13.0 8.2 
200.0 7.2 

2000.0 7.5 

62.0 8.2 

9.4 8.5 
28.0 8.0 
38.0 8.3 
79.0 8.1 

46.0 8.1 

45.0 8.2 

190.0 7.6 
4,1 8.0 
61 7.9 
7.9 8.0 
72 8.3 

680 7.7 

130 7.8 

36 8.0 

200 7.2 

1300 7.5 

100 7.8 

850 7.7 

180 7.38 

2900 7.43 

650 7.93 

1660 7.75 

22 7.9 
280 7.7 

1000 7.9 

30.0 

9.0 

13.0 

17.0 
3.2 

7.3 

7.3 

25.0 
6.9 

21.0 
22.0 

18.0 

15.0 

29.0 
11 
10 
12 
17 

8 

20 

7.1 

8.4 

18.4 

13.7 

8.9 

<0.4 

16.8 

3.5 

19.0 
22.0 
13.0 

4.90 21.00 19.00 

0.85 4.80 4.10 

0.45 

<0.1 
0.44 

0.44 

0.19 

0.23 
0.25 
<0.1 
<0.5 

<0.5 

<0.1 

2.40 
0.4 
0.3 
<0.1 
<0.1 

<0.5 

<0.5 

<0.5 

0.7 

<0.5 

<0,5 

0.2 

0.3 

0.9 

0.6 

0.1 
2 

<0.05 

1.60 

1.60 
2.BO 

5.90 

2.10 

1.20 
0.80 
2.50 
5.30 

2.20 

2.50 

12.00 
2.6 
3.1 
2.1 
3.0 

4.7 

2.2 

2.9 

2.2 

6 

2 

3 

2.2 

4.6 

1.6 

8.7 

2.8 
30 
6 

1.30 

0.75 
2.70 

14.<;)0 

1.40 

0.87 
0.48 
1.20 
2.40 

1.10 

1.30 

3.20 
1 
2 
2 
2 

6 

2 

10 

10 

10 

<0.1 

0.3 

0.6 

0.3 

1.3 
6.1 
1.8 
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<0.5 

5800 580 120 250 80 49 630 3 2100 
<1 72 
<1 320 

2 <10 17 <2 93 
700 94 12 44 49 13 64 

100 

30 
570 

5500 

120 

52 
28 

100 
230 

120 

130 

350 
56 

200 
49 

120 

1300 

570 

160 

730 

7000 

360 

2400 

7430 

122 

2230 

4340 

110 
880 

1280 

20 15 7 

11 
56 3 32 

320 12 210 

21 B 17 

14 49 <10 
10 19 <10 
35 35 <2 
47 50 <10 

42 31 <10 

30 26 <10 

67 
23 
38 
26 
39 

50 <10 
140 6 50 

3 <10 
65 9 ' 25 

<1 14 
25 17 <10 

4 <10 
69 5 30 

1 3 
750 22 256 

2 3 
57 39.0 18 

27 3 
290 38 85 

17 3 
46 7 27 

2 3 
461 18 165 

<1.00 3 
172 26 85 

13 3 
255 22 15B 

4 2 
30 

190 
260 

25 2 114 <0.1 

43 16 32 <1 

160 18 170 <1 

30 3 81 <0.1 

12 
6 

12 
29 

«2 300 
<2 150 
1 240 

<1 
<1 
0 

<1 5 290 

19 

33 

«2 210 

<2 150 

<1 

<1 

35 
48 
20 
26 
31 
21 
16 
40 
11 

«2 240 
11 83 

.. , 
<1 
<1 
«1 

<2 
4 
3 

28 
110 
97 <1 

<2 160 <1 
<2 180 <:1 
15 43 <1.00 

19 «1.00 1 
20 110 

14 <1.00 
7 <2 

17 «1.00 
102 21 
23 «1.00 
31 12.0 

15.0 2 
82 23 
8 «1.00 

45 H 
22 ·'1-
89 25 

8.40 

254 <10 
60 <1.00 

354 <5.00 
275 <1.00 
336 <10 
195 <1.00 
48 «1.00 
26 <1.00 

173 <10 
23 <1.00 

241 <5,00 
173 <1.00 
234 «5.00 
68.0 <1.00 

81 

180 

570 

66 

110 
130 
120 
390 

85 

170 

210 
50 
<10 

110 
110 
93 
34 
B9 
15 

582 
7 

176 
44 

467 
32 

110 
58.0 
535 

30 
257 
48.0 
485 

17 

550 

470 

2094 

118 

620 

1920 

4380 
1690 
4040 
3560 

2750 

2120 

>2000 
390 

1736 

2200 

200 

98B 

>2000 

1910 

290 

590 

1608 

1085 

0 0014048
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SOUTH COUNTY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 

PDCM01 1011/98 
11/8/98 
1118/98 
11/8/98 
11/9/98 
11/9/98 

11/12/98 
11/28/98 
11128/98 
11128/98 
11128198 
11129/98 

1211/98 
12/1/98 
12/2/98 
1217198 
1/13/99 

219/99 
2/9/99 
219/99 

2/10/99 
2110/99 
2113/99 
2/18199 

311/99 
3/11/99 
3111199 
3111199 
3111/99 
3/12199 
3112/99 
3125199 
3/25/99 
3125/99 
3126/99 
3/26199 
3/29199 

4f7199 
4f7199 
4/7199 
4nt99 
4nt99 

4111/99 
4129199 
5/20/99 

619199 

T e # umhos NTU m IL m /L m IL m /L m /L 

10:40 D 
5:51 ST 
6:51 SF 
8:51 ST 
2:51 SF 

10:51 ST 
4:51 SF 
5:08 ST 
6:08 SF 
8:08 ST 
B:08 SF 

10:08 ST 
16:08 SF 
18:0B ST 

8:08 SF 
11:15 D 
10:10 D 
17:32 ST 
18:32 SF 
20:32 ST 

6:32 SF 
8:32 ST 

16:32 SF 
11:40 D 
11:16 D 
11:27 ST 
12:27 SF 
14:27 ST 
22:27 SF 
0:27 ST 

14:27 SF 
11:59 ST 
12:59 SF 
14:59 ST 
6:59 SF 
8:59 ST 

10:59 SF 
2:16 ST 
3:16 
5:16 ST 

15:16 SF 
17:16 ST 

1:59 SF 
10:30 D 
12:00 D 
12:00 D 

1 7500 
5 435 

10 4090 

37 8280 

5 

13 3390 

28 7970 

8 3490 

1 6570 
1 9640 
5 850 

6 5110 

41 10400 

12000 
1 10300 
5 1520 

5 7120 

8 8670 

5 1490 

9 4380 

38 9920 

5 3350 

6 3380 

39 10400 

1 8970 
1 9050 
1 9100 

10 
95 

580 

58 

900 

152 

3360 

120 
6 

190 

72 

14 
13 

130 

13 

9 

112 

54 

15 

194 

323 

15 

4 
24 
6 

8.0 
7.3 

7.7 

8.1 

7.8. 

8.2 

7.9 

8.1 
8.1 
7.4 

8.0 

6.1 

8.2 
8.4 
7.7 

8.2 

8,3 

7.4 

8.0 

8.2 

7.9 

8.1 

8.2 

8.3 
8.3 
8.4 

14.4 
4.2 

14.0 

14.0 

9.7 

12.0 

7.9 

12.6 
22.3 

3.2 

13.6 

20.6 

22.4 
19.4 
6.1 

16.1 

19.4 

6.1 

9.7 

20.0 

6.1 

8.1 

21.5 

18.2 
12.0 
19.0 

<0.05 
0.4 

0.6 

0.2 

0.4 

<0.05 

0.5 

0.3 
<0.05 

0.3 

0.3 

<0.05 

<0.05 
<0.05 

0.7 

0.1 

<0.05 

0.7 

0.1 

0.1 

0.3 

0.3 

<0.05 

<0.05 
<0.05 
<0.05 

1 <0.061 
2 3,4 

7 8.6 

3 1.4 

1.1 ~-1 

2.8 2.3 

6.2 6.2 

3.3 1.2 
1.2 0.8 
4.6 2.9 

2.8 1.4 

1.2 0.5 

1.1 0.4 
1.6 0.5 
1.9 1.9 

0.9 0.3 

1.3 0.4 

6.5 4, 1 

1.4 1.0 

1.5 0.6 

1.9 0.9 

2.5 1.8 

1.4 0.7 

1.9 0.6 
1.0 0.9 

<0.2 0.7 

Appendix 4.2 

VSS Cd Cr 
u /L u /L 

80 22 
470 90 6 28 

<1 <8 
2580 320 16 98 

5 37 
340 60 23 16 

17 <8 
6 31 
<1 <8 

1900 720 14 108 
2 <8 

700 110 25 26 
16 <8 

1910 750 12 66 
4 <8 

580 100 
41 13 

150 18 10 39 
<1 <8 

260 28 11 14 
8 <8 

200 18 26 <B 
24 <8 

58 15 
48 11 

100 30 21 26 
<B 

78 20 18 8 
17 <8 

48 11 21 <8 
10· <8 

510 420 14 26 
3 <8 

180 24 9 <8 
8 <8 

74 15 29 <8 
26 <8 

500 110 9 21 

390 44 9 29 
4 <8 

47 14 30 <8 
26 <8 

18 5 
130 18 
46 11 

32 
10 
66 
31 
34 
22 
37 
10 
72 
13 
37 
20 
48 
12 

52 
6 

22 
14 
28 
25 

70 
15 
26 
22 
30 
27 
90 
23 
30 
25 
30 
25 
30 

37 
13 
31 
27 

Pb NI Ag Zn 
u /L u /L 

10 32 
<2 11 

20 90 
5 52 
5 117 
<2 113 

12 35 
<2 10 

20 92 
<2 38 
5 128 
<2 129 

11 82 
<2 56 

20 56 
<2 14 
4 90 
<2 84 
<2 204 
<2 207 

18 81 
<2 28 
<2 129 
<2 128 
<2 148 
<2 140 
19 70 
<2 30 
2 70 
<2 64 
<2 207 
<2 199 
6 67 

5 73 
<2 49 
<2 218 
<2 206 

<2 195 
<2 24 
<2 492 
<2 140 
<2 162 
<2 54 
<2 209 
<2 19 
<2 481 
<2 14 
<2 184 
<2 34 
<2 286 
<2 15 

<2 329 
<2 20 
<2 100 
<2 40 
<2 109 
<2 100 

<2 433 
<2 31 
<2 105 
<2 67 
<2 88 
<2 58 
<2 444 
<2 35 
<2 89 
<2 46 
<2 117 
<2 67 
<2 165 

<2 162 
<2 23 
<2 132 
<2 84 

110 

1235 

2912 

160 

1030 

2750 

1155 

264 

1610 

3228 

464 

2460 

2618 

394 

1268 

3046 

952 

1052 

3325 

e 0014049



e / -SOUTH COUNTY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb 
T e # umhos NTU 

SDCM02 6/23/94 10:05 CT 1 4900 
7/19/94 10:48 CT 24 13000 
7 /20/94 9:48 

10/26194 10:09 CT 24 8600 
10/27/94 
11ni94 
11/8/94 

11/10194 
11/10/94 
5125/95 
6(21195 
6(22/95 
7(25195 
7126/95 
8/28195 
8/29195 
9111/95 
9112/95 

10118/95 
10119/95 
11/20/95 
11/21/95 
12/20/95 

1/19/96 
1/19(96 
1l19(98 
1/19(96 
1f19i96 
1/21/96 
1/21/96 
1/22(96 
1/22/96 
1/23/96 
1/31/96 
1131/96 
1131196 
t/31196 
2/15/96 
2120/96 
2/20(96 
2/20196 
2/22/96 
2/22196 
2122/96 
3/12/96 
3112/96 
3/12/96 
3113196 
3113(96 
3/16196 
4/17/96 
5/28/96 
6/19/96 

9:09 
9:26 CT 24 
8:26 

15:06 ST 
21:06 
14:15 OT 
12:09 OT 
11:09 
12:45 OT 
11:45 
10:50 OT 
9:50 

14:31 OT 
13:31 
12:00 OT 
11:00 
11:24 OT 
10:24 

4 

24 

24 

24 

24 

24 

24 

9900 

940 

11000 
11000 

960 

1200 

12000 

12000 

11000 

9:40 OT 1 25000 
6:13 ST 5 2700 
7:13 
9:13 ST 5 8500 

17:13 
19:13 ST 23 6500 
15:13 
17:13 ST 11 2300 
13:13 
15:13 ST 8 5100 

5:13 
3:17 ST 5 1200 
4:17 
6:17 ST 6 1900 

16:17 
1 O:OO OT 1 13000 

2:50 ST 5 1500 
3:50 
5:50 ST 24 1600 
3:50 

11:50 ST 3 5600 
15:50 
14:14 ST 5 3400 
15:14 
17:14 ST 11 2300 
15:14 
17: 14 ST 35 11000 
13:14 
13:35 OT 9300 
14:40 OT 23000 
13:00 CT 8440 

2.8 
2.3 

23 

2.2 

310 

1.6 
2.7 

4.7 

5.t 

7.0 

9.7 

6.7 

6.9 
100.0 

24.0 

5.5 

74.0 

5.2 

140.0 

92.0 

2.6 
360.0 

350.0 

24.0 

340.0 

240.0 

2.1 

100.0 
2.6 
3.3 

pH 

9.5 
8.4 

8.3 

8.4 

6.1 

8.3 
8.2 

8.4 

8.4 

6.5 

8.4 

B.4 

8.1 
7.7 

8.7 

8.4 

7.6 

8.2 

7.5 

7.9 

7.9 
7.1 

7.7 

8.8 

7.9 

8.0 

8.4 

8.0 
9.6 
9.5 

N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hard11css 
m /L m /L m /L m IL m IL m /L m /L u IL u IL u /L u /L u /L u /L u /L m /L 

0.27 
3.4 

11 

1.4 

5.1 

2.4 
<0.2 

<0.2 

1.4 

1.5 

2.1 

5.3 

7.0 
l 1.0 

6.1 

3.2 

3.3 

4.0 

3.5 

3.3 

2.4 
3.9 

4.1 

6.1 

4.0 

3.2 

1.9 

0.5 
<0.2 
<0.2 

<0.1 
0.18 

0.5 

<0.2 

0.48 

<0.1. 
0.1 

<0.10 

0.47 

0.18 

0.11 

0.20 

0.8 
0.95 

2.5 

1.4 

3.3 

0.77 
1.2 

1.00 

1.70 

2.30 

1.80 

2.20 

0.69 2.00 
0.86 4.00 

<0.10 1.50 

<0.10 1.10 

<0.10 1.30 

<0.10 1.10 

0.36 5.00 

<0.10 1.70 

0.25 1.00 
0.38 5.20 

0.24 2.70 

0.24 1.80 

0.39 5.30 

0.20 2.10 

0.15 <0.50 

0.70 9.60 
0.11 1.10 
0.23 1.50 

0.48 
1.3 

2.1 

0.46 

2.8 

0.21 
0.28 

<0.20 

0.47 

0.67 

0.65 

1.00 

0.75 
2.70 

0.66 

0.46 

1.10 

0.46 

2.20 

2.00 

<0.20 
2.70 

3.00 

1.70 

2.50 

1.90 

0.26 

3.80 
0.32 
0.46 

Appendix 4.2 

13 
77 

440 

37 

760 

24 
18 

18 

32 

35 

36 

43 

49 
140 

42 

19 

100 

13 

280 

230 

28 
540 

700 

47 

530 

470 

23 

770 
55 
35 

<5 
11 

17 

14 

70 

13 
11 

13 

15 

16 

14 

29 

23 
37 

12 

9 

20 

9 

48 

35 

15 
84 

62 

15 

75 

64 

9 

130 
20 
<6 

7.8 30 55 

4 <10 31 

5 <10 38 

2 <10 17 

5 <10 17 

3 <10 23 

4 <S 14 

4 27 46 

2 18 30 

8 15 52 
8 22 77 

7 40 40 

5 16 21 

<1 27 48 

<1 29 36 

4 <5 26 

15 18 150 
<1 <10 17 
<1 <10 12 

19 <40 <0.3 250 

<2 59 <1 63 

46 34 <1 250 

2 22 <1 44 

<2 77 <1 43 

11 25 <1 110 

<2 36 2 63 

24 30 <1 250 

15 28 <1 140 

<2 78 3 25 
44 37 380 

13 41 <1 190 

<2 so <1 23 

24 61 <1 320 

8 36 <1 120 

<2 75 <1 46 

24 83 2 360 
<2 30 <1 43 
<2 26 <1 23 

565 

552 

1266 

1906 

520 

1140 

278 

62 

14044 
415 

395 

1510 

682 

396 

2500 

1770 

1816 

0014050



SOUTH COUNTY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb 
T e # umhos NTU 

SDCM02 7/24/96 14:25 DT 23 12000 
7 /25/96 13:25 
8/27/96 12:45 DT 24 7100 
8/28196 11:4 5 
9/24(96 13:00 DT 23 10000 
9125196 1i :OO 
1116/96 12:50 DT 1 6800 

11121196 12:37 ST 5 2200 
11121/96 13:37 
11/21/96 15:37 ST 10 970 
11/22/96 9:37 
11/22/96 11 :37 ST 36 5700 
11/25196 

12/4196 
1129197 
2/26/97 
3/18/97 
3/19/97 
418/97 
4/9/97 
5/6/97 
5f7/97 
6/5/97 
7/2/97 
Bn/97 

9117/97 
10/9/97 

1/9/98 
t/9/98 
1/9/98 

1110/98 
1/10/98 
1/12/98 
2/14198 
2/14198 
2/14/98 
2/15198 
2/16/98 
2/17/98 
3/25198 
3125/98 
3/25198 
3/25/98 
3/25/98 
3/27/98 
3/27198 
3/29/98 
6/22/98 
7/20/98 
8/11/98 

9/2/98 
1011/98 
1118198 

13:05 
13:45 DT 29000 
12:25 DT 17000 
13:35 DT 1 27000 
13:11 OT 22 14000 
12:11 
9:00 OT 24 14000 
8:00 

13:00 OT 22 14000 
10:00 
B:20 OT 
8:50 OT 
8:15 DT 

10:10 DT 
12:45 DT 

5:18 ST 
6:19 SF 
6:19 ST 

18:19 SF 
20:19 ST 

6:19 SF 
9:38 ST 

10:39 SF 
12:39 ST 
14:39 SF 
20:39 ST 
18:39 SF 
6:12 ST 
7:12 SF 
9:12 ST 

19:12 SF 
21:12 ST 
19:12 SF 
21:12 ST 

7:12 SF 
9:40 OT 

12:40 D 
12:44 D 
10:04 D 
10:15 D 

4:26 ST 

1 

1 
6 

19 

18 

a 

14 

12 

5 

6 

18 

18 

15000 
8600 

19000 
20000 
14000 

5500 

1900 

5400 

1300 

1800 

1500 

2860 

718 

26700 

2050 

25600 
10200 

5830 
14400 
11000 

130.0 

54.0 

47.0 

3.2 
350.0 

830.0 

40.0 

15.0 
7.3 
4.4 

140.0 

5.1 

3.7 

4.1 
3.2 
5.3 
8.9 
4.0 
110 

240 

8.3 

130 

510 

440 

140 

1900 

600 

610 

4.7 
3 
9 
5 
3 

pH 

8.4 

8.4 

8.3 

9.0 
7.5 

7.8 

8.2 

8.2 
8.6 
8.8 
8.2 

8.1 

8.3 

8.2 
8.4 
7.9 
8.5 
9.9 
7.8 

7.6 

8.1 

7.5 

7.8 

7.7 

7.38 

7.60 

7.89 

7.97 

8.0 
8.7 
8.9 
8.4 
8.5 

N03 
m /L 

<0.2 

1.8 

1.2 

4.0 
9.8 

4.4 

20.0 

2.3 
7.8 
0.9 
2.5 

5.9 

1.2 

1.2 
1.9 
2.9 
3.8 
1.7 
9.7 

3.7 

5.8 

8.4 

7.1 

5.8 

12.8 

7.1 

7.5 

1.8 

c1.3 
1.4 

02 
3.1 
1.3 

NH3 
m IL 

0.27 

0.26 

<0.1 

0.20 
1.30 

0.18 

0.28 

0.25 
<0.1 
<0.1 
<0.5 

<0.5 

<0.1 

0.44 
0 
0 
0 

<0.1 
1 

<0.5 

<0.5 

<0.5 

<0.5 

0.2 

0.3 

0.5 

0.3 

<0.05 
<0,05 

0.1 
0.3 

<0,05 

TKN 
m /L 

6.30 

2.60 

2.30 

1.90 
9.70 

3.49 

2.10 

0.89 
2.00 
1.90 
6.80 

1.80 

1.50 

1.60 
4.6 
2.0 
2.6 
1.8 
4.0 

2.4 

2.0 

3.0 

2 

4 

5.5 

3.5 

3.7 

3.1 

2.0 
2.5 
3.5 
2.7 
1.6 

P04 
m IL 

3.40 

1.40 

0.74 

1.10 
5.20 

5.80 

0.89 

0.27 
0.72 
0.27 
2.20 

0.69 

0.38 

0.89 

1 
2 
1 
3 

0.90 

2 

10 

10 

<0.1 

0.9 

1.2 

0.9 

0.2 
0.1 
0.6 
1.2 
0.3 

Appendix 4.2 

<0.5 

<0.5 

350 

150 

140 

19 
660 

1800 

78 

83 
60 
54 

660 

37 

33 

59 
46 
46 
70 
35 

400 

630 

17 

370 

1500 

2620 

968 

1260 

1400 

48 
100 
44 
64 
50 

Cd Cr Cu Pb NI VSS 
m /L u /L u /L u /L u /L u IL 

84 

1962 

25 

6 
140 

12 c10 52 19 

9 

98 

53 

<1 62 

10 "10 41 <1 190 

8 <10 32 5 44 <1 180 

7 26 110 60 58 <1 700 

. 120 

15 

23 
28 
12 

5 81 90 17 80 <1 290 

28 15 29 228 <0.1 125 

260 

17 

15 

22 
24 
20 
32 
12 

6 
11 
2 

18 

6 

5 

72 <10 
<10 

63 1.0 
<1 

10 3 
3 

72 4 
1 

200 5 
1.10 

4 
<1.00 

81 17 
3.40 

211 B 
<1.00 

103 6 

2 
106 8 

2 
30 
26 
15 
22 
12 

46 

<10 12 <2 72 <1 52 
c10 10 <2 150 "1 78 

<2 12 1 42 <0.1 25 
<10 37 15 110 1 350 

<10 42 <2 75 <1 <10 

<10 53 <2 52 <1 54 

10 43 22 
<10 14 <2 
14 32 B 
10 25 4 

<10 18 <2 
<10 16 <2 
14 40 25 

7.70 14 1 
50 54 13 

3 16 <2 
46 39 14 
7 19 <1.00 

10.0 36 19 
3 28 2 

78 58 28 
3 19 2 

58 44 22 
2 19 ,, 

48 51 18 
2 10 2 

45 176 205 

62 <1 4$0 
37 <1 93 
30 <1 14 
4.g <1 
67 <1 
59 <1 
30 <1.00 
17 1 

63.0 <1.00 
32 <1.00 

<10 
-14-0 
gg 

131 
32 
91 

9 
49 <1.00 119 
28 <1.00 13 

105 <1.00 175 
59.0 <1.00 53.0 
69 1.30 191 
12 <1.00 23 
73 2.10 143 
41 <1.00 30 
80 <1.00 158 
39 <1.00 13 

143 <2 1530 

Hardness 
m /L 

1965 

56 

2356 

440 

292 

1792 

5780 
3470 
4220 
3300 

2550 

2700 

1320 

710 

1430 

230 

544 

300 

865 

240 

684 

655 

921 

0014051
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SOUTH COUNTY WATERSHED. STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m /L m IL m /L m IL u IL u IL u /L u /L u /L u /L LI /L m IL 

SDCM02 12./7/98 11:00 D 38300 38 8.0 8.7 <0.05 1.8 0.9 260 34 
1/13/99 10:00 D 7450 4 8.5 10.0 <0.05 1.4 0.4 25 6 
2/9/99 16:29 ST 5 5130 BO 8.1 11.0 0.1 4.7 2.0 260 48 6 14 37 11 55 <2 169 1352 
2/9/99 17:29 SF <8 10 <2 22 <2 18 

2/18/99 12:00 D 18100 6 8.6 3.8 0.1 0.8 0.3 61 16 
3/1/99 11:41 D 1 23700 8 8.6 3.3 <0.05 1.9 0.5 85 20 

3/11/99 10:58 ST 5 3740 68 8.5 5.0 0.3 2.3 1.5 250 60 10 12 71 24 60 <2 360 1080 
3/11/99 11:58 SF 2 <8 34 <2 30 <2 42 
3/11/99 13:58 ST 6 2290 72 8.1 5.2 0.1 1.4 0.4 160. 32 4 10 33 4 38 <2 94 618 
~/11/99 23:58 SF 2 <B 21 <2 31 <2 24 
3/12/99 1:58 ST 39 7170 4 8.4 5.2 0.1 1.5 0.2 28 10 4 <8 34 2 54 <2 42 1908 
3/15/99 5:58 SF 3 <B 31 <2 51 <2 29 
3/15/99 8:26 ST 5 2040 76 7.7 5.5 0.6 3.0 1.0 360 130 6 11 47 22 36 <2 285 688 
3/15/99 9:26 SF 2 <8 22 4 23 <2 79 

3/15/99 11:26 ST 2 900 124 7.7 3.4 0.2 2.3 1.0 510 130 7 17 38 9 30 <2 193 232 
3/15/99 13:26 

4/6/99 13:41 ST 5 3080 122 7.9 4.8 0.6 6.1 1.4 280 130 6 10 52 19 44 <2 264 800 
4/6/99 14:41 SF <i <8 29 <2 19 <2 29 
4/6/99 16:41 ST 15 1760 161 8.1 3.8 0.2 1.2 1.5 230 30 2 9 26 3 23 <2 82 440 

4n/99 20:22 SF <1 <8 15 <2 15 <2 16 

4n/99 22:41 ST 8 5060 47 8.3 7.5 0.4 1.3 0.9 86 14 3 <B 27 <2 39 <2 53 1400 
4/8/99 20:41 SF 2 <8 18 <2 35 <2 22 
4/8/99 22:41 ST 2 3460 38 0.0 6.6 0.3 2.1 0.8 60 17 3 <8 25 4 37 <2 93 855 

4/9/99 0:41 SF 2 <8 20 <2 33 <2 47 

4/9/99 2:41 ST 17 6130 4 8.3 4.6 0.1 1.2 0.2 21 6 4 <8 21 <2 65 <2 41 1658 
4/10/99 13:44 SF 4 <8 20 <2 63 <2 23 

4/29/99 10:15 D 7760 6 8.8 <0.44 <0.05 1.6 0.3 53 15 
6/9199 12:15 D 5370 2 10 0.9 <0.05 2.1 0.3 22 13 
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SOUTH COUNTY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T 0 # umhos NTU m IL m IL m IL m /L m IL m IL m IL u IL u IL u /L u IL u IL u IL u /L m /L 

SCDAM 3/12/96 15:42 ST 5 1800 9.1 8.4 2.0 <0.10 1.40 0.87 23 9 3 <10 22 2 28 <1 27 574 
3/12/96 16:42 
3112/96 18:42 ST 8 180 7.1 8.3 2.1 <0.10 1.50 0.91 21 12 2 <10 21 <2 33 <1 63 570 
3113/98 B:42 
3/13196 10:42 ST 39 1700 3.4 B.3 19.0 <0.10 0.84 0.55 12 9 <10 25 <2 27 <1 13 600 
3/16/96 14:42 
4/18/96 0:33 ST 5 2100 4.7 9.0 <0.2 0.57 1.10 1.30 25 13 2 <10 14 <2 23 <1 2B 686 
4/18/96 1:33 
4/18/96 3:33 ST 4 2100 13.0 9.3 <0.2 0.11 1.90 1.60 42, 19 <10 33 <2 25 <1 33 750 
4/18/96 9:33 
4/18/96 11:33 ST 40 2100 4.8 8.8 <0.2 <0.10 1.60 1.50 25 13 <10 15 3 20 <1 17 706 

4/21/96 17:33 
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• SOUTH COUNTY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T C # umhos NTU m /L m /L m /L m /L m /L m IL m /L u /L u /L u IL u /L u /L u /L u /L m /L 

SJNL01 6123/94 11 :20 DT 
5125/95 11 :45 DT 
6/21/95 11 :06 DT 24 
6/22/95 10;06 
7/25/95 12:30 DT 24 
7126/95 11 :30 
8/28195 9:50 DT 24 
8/29195 8:50 
9111/95 
9/12/9.5 

10/18/95 
10119/95 
11/20/95 
11/21/95 
12120/95 

2/14/96 
3/12/96 
3/12/96 
3/12/96 
3/13196 
3113/96 
3116196 
3/27196 

4/2/96 

12:40 DT 
11:40 
10:45 OT 
9:45 

10:57 OT 
9:57 
9:00 DT 

12:30 OT 
14:22 ST 
15:22 
15:22 ST 
19:22 
21:22 ST 
13:22 
14:10 OT 

3:13 ST 
412/96 4:13 

24 

24 

24 

1 
5 

13 

33 

1 
5 

4/2198 6:13 ST 47 
416198 2:13 

4/17/96 11 :30 
4118/96 1:02 ST 5 
4/tB/96 2:02 
4/1 8196 4:02 ST 5 
411 B/96 12:02 
4118196 14:02 ST 41 
4/22/96 
5126196 
6119196 
11/6196 
12/4196 
1129197 
2/26197 
3118197 

418197 
5/6197 
615197 
7/2/97 

6130198 
7120198 

0:02 
15:15 OT 
12:00 OT 
15:35 OT 
14:20 OT 
12:00 OT 
13:20 OT 
13:45 OT 
9:50 OT 
9:45 OT 
9:15 OT 
9:35 OT 

13:00 OT 
13:40 D 

8/11198 11:51 D 
912/98 9:10 D 

1011198 9:15 D 
12/7/98 12:00 0 
1/13/99 9:35 D 
2/18(99 13:00 0 

1800 0.71 8.8 0.79 0.11 <0.2 0.43 
720 1.2 8.3 0.9 <0.1 <0.2 <0.2 
720 1.3 8.3 <0.2 <0.1 0.23 0.28 

940 24.0 8.4 <0.2 0.21 1.00 <0.20 

1100 13.0 8.3 <0.2 0.16 0.48 <0.20 

1100 

1200 

1100 

1200 
1100 
530 

630 

6100 

940 
1000 

870 

910 
810 

830 

900 

1100 
1000 
1400 
1200 
480 
760 
760 
940 

1100 
1200 
1400 

605 

830 
1140 
1050 

930 
1170 
975 

1.0 

9.9 

0.4 

1.0 
2.5 

260.0 

230.0 

31.0 

5.2 
5.8 

B.5 

B.4 

8.3 

8.0 
8.5 
7.6 

7.9 

8.3 

8.0 
7.6 

<0.2 

<0.2 

1.0 

4.2 
2.0 
2.2 

3.7 

12.0 

<0.2 
0.6 

0.19 

<0.10 

<0.10 

<0.10 
0.14 
0.34 

0.20 

0.14 

0.10 
0.14 

0.54 

0.52 

<0.50 

0.62 
0.56 
1.70 

1.10 

1.10 

0.72 
<0.50 

<0.20 

0.23 

<0.20 

<0.20 
<0.20 

1.20 

1.60 

0.57 

0.25 
0.27 

14.0 8.0 1.4 0.17 <0.50 0.25 

5.6 8.3 <0.2 0.10 <0.50 <0.20 
9.1 8.0 0.3 0.18 0.78 0.37 

160.0 8.1 . <0.2 <0.10 1.70 1.10 

7 .2 8 4 <0.2 0. 10 0.58 0.24 

0.9 
2.8 
0.9 
1.6 

25.0 
3.1 
0.9 

<0.5 
0.7 
0.5 

<0.5 
1.4 

8.4 
8.2 
8.1 
B.7 
7.9 
8.4 
9.0 
8.3 
8.0 
8.2 
B.2 

9.1 

3.3 8.7 
0.2 8.4 
0.3 8.0 

14.0 6.4 
4.4 8.3 
1.3 B.7 

0.8 <0.10 
<0.2 0.11 
<0.2 0.23 

5.0 0.23 
1.4 <0.1 
1.2 0.11 
1.1 <0.5 

<0.2 <0.5 
<0.2 <0.1 

0.2 0.10 
<0.2 <0.1 
<1.3 <0.05 

<1.3 <0.05 
<1.3 <0.05 
<1.3 <0.05 
7.1 <0.05 
4.4 <0.05 
1.9 <0.05 

<0.50 
<0.50 

0.85 
<0.5 
<0.5 
0.54 
<0.5 
<0.5 
<0.5 
0.50 
<0.5 
<1.0 

<0.20 
<0.20 

<0.2 
<0.2 
0.39 
0.23 
<0.2 
<0.2 
<0.2 
0.20 
<0.2 

0 

1.0 <0.081 
1.0 <0.061 
0.4 <0.061 
0.5 1 
0.5 0 
0.4 <0.061 
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9 
<6 
<6 

45 

39 

<6 

18 

<6 

<6 
<6 

360 

430 

78 

20 
13 

32 

25 
37 

270 

20 

<6 
21 
<6 
<6 

69 
<6 
<6 
<6 
<6 
6 
<6 
7 

37 
27 
<4 

20 
17 
9 

<5 
<6 
<6 

18 

8 

<G 

8 

<6 

<6 
<6 

46 

60 

25 

9 
<6 

11 

9 
9 

46 

8 

<6 
12 
<6 
<6 

10 
<6 
<6 
<6 
<6 
6 
7 
5 

14 
9 

<1 
7 
8 
6 

3 
<1 

<1 

24 

<1 
<1 

27 
19 

<10 

<10 

<10 
<10 

3 
43 

32 

26 

4 
40 

<1 <10 15 

<1 <10 15 
<1 <10 16 

<1 <10 19 

<1 <1 a 11 

<1 
<1 

<1 
<1 
1 

<1 
<1 
<1 

<10 
<10 

<10 
<10 
<10 
<10 
<10 
<10 

<2 
<2 

<4 
4 
<4 
<4 
<4 
12 

<2 <2 
31 15 

18 8 

<2 180 

<2 4 
11 7 

<2 

<2 
<2 

7 

3 

<2 
<2 

<2 
<2 
<2 
<2 
<2 
<2 

5 

6 
7 

4 

<2 

6 
5 

<4 
<4 
<4 
<4 
<4 

23 

2 
<1 

<1 

<1 

<1 
<1 

20 
300 

120 

110 

39 
22 

<1 17 

<1 19 
<1 18 

<1 44 

<1 11 

<1 
<1 

<1 
2 
<1 
<1 
<1 
<1 

17 
12 

<10 
53 
94 
20 

<10 
15 

340 
180 

226 

2200 

350 
340 

314 

290 
280 

260 

290 

230 

395 
160 
240 
225 
300 
370 
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•• SOUTH COUNTY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS VSS Cd Cu Pb NI 

T e ti umhos NTU m /L m /L m /L m IL m IL m /L m /L u /L u /L u /L 

SJNL01 3/1/99 13:25 D 930 0.4 8.9 <0.44 <0.05 0.5 <0.061 <4 <1 

4/29/99 10:00 D 1070 0.8 8.3 <0.44 <0.05 0.3 0.1 <4 <1 

5/20/99 13:13 OT 1280 0.3 8.3 <0.44 <o.os· 0.4 0.1 4 <1 <1 8 <2 <2 <4 <2 <10 

5/20/99 13:13 DF <1 11 <2 <2 <4 <2 <10 

6/9/99 11:15 D 1150 0.5 8.4 <0.05 0.4 0.1 6 4 

Appendix 4.2 

0014055



/- ·, 

I 
- _/ "-

SOUTH COUNTY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOl NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb Ni Ag 
T 0 # umhos NTU m /L m /L m /L m /L m /L m /L m /L u /L u /L u /L u /L u /L u /L 

SJOL01 6/23/94 10:55 OT 1100 0.96 7.9 0.67 0.15 <0.2 0.8 22 8 
5/25/95 13:30 400 0.7 8.1 <0.2 <0.1 <0.2 <0.2 <6 <6 

6/21/95 11:42 OT 24 490 1 8.1 <0.2 <0.1 <0.2 <0.2 <6 <6 

6/22/95 10:42 
7/25/95 11:30 OT 24 470 20.0 8.2 <0.2 0.21 0.88 <0.20 42 24 
7/26/95 10:30 
8/28/95 10:30 OT 24 530 32.0 8.3 <0.2 0.21 0.29 0.27 65 24 
8129195 9:30 
9111195 14:03 OT 24 980 3.4 8.4 <0.2 <0.10 0.76 <0.20 <6 ' <6 
9112/95 13:03 
2/14196 13:00 ST 1 490 1 .4 8.3 <0.2 0.32 <0.50 <0.20 15 10 <1 13 3 <2 <2 <1 20 135 
3/12/96 15:18 ST 5 440 1.1 7.9 0.6 <0.10 <0.50 <0.20 <6 <6 <1 <10 12 <2 5 <1 17 142 

3/12/96 16:18 
3(12/96 18:18 ST 11 370 32.0 7.9 0.2 <0.10 <0.50 0.41 40 12 <1 <10 15 3 3 <1 20 198 
3(13196 14:18 
3113196 16:18 ST 36 360 3.6 8.0 0.2 <0.10 <0.50 <0.20 <S <6 <1 <10 16 <2 <4 <1 110 126 
3(16196 14:18 
3127196 14:35 OT 440 1.4 7.8 1.0 <0.10 <0.50 <0.20 <S <6 <1 <10 3 <2 <2 <'1 37 320 
4(17196 13:00 OT 450 0.3 7.6 <0.2 0.10 <0.50 <0.20 <6 <6 <1 <10 <2 <2 <4 <1 23 115 
5(28(96 15:45 OT 450 0.6 7.6 <0.2 <0.10 <0.50 <0.20 <6 <6 <1 <10 <2 <2 7 <el 23 

1/29/97 14:15 OT 260 4.0 7.8 1.1 <0.1 <0.5 <0.2 <6 <6 <1 <10 <4 <2 <4 <1 28 70 
2/26197 12:50 OT 390 0.9 7.7 0.6 <0.1 <0.5 <0.2 <6 <6 <1 <10 <4 <2 <4 <1 <10 140 

3118197 14:20 OT 410 <0.5 7.7 0.6 <0.5 <0.5 <0.2 <6 47 <1 <10 <4 <2 <4 <1 16 135 

4/8197 10:20 OT 400 <0.5 7.5 <0.2 <0.5 <0.5 <0.2 <6 <6 <1 <10 <4 <2 <4 <1 <10 140 

516/97 10:15 OT 430 <0.5 7.6 <0.2 <0.1 <0.5 <0.2 <6 <6 <1 <10 4 <2 5 <1 21 134 

615197 9:55 OT 450 0.5 7.2 0.2 0.10 0.50 0.20 6 6 

6130198 13:30 OT 390 0.40 7.8 <1.3 <0.05 <1.0 0.06 4 2 

7/20198 14:00 0 400 0.3 7.B <1.3 <0.05 1 <0.061 <4 <1 

8111198 12:14 0 430 0.9 7.6 <1.3 <0,05 <1 <0.061 10 6 

912/98 9:37 0 410 0.2 7.7 <1.3 <0.05 <1 0.09 <4 <1 

1011198 9:45 D 435 0.3 7.5 <1.3 <0.05 <0.2 <0.061 <4 <1 

12/7/9B 12:40 0 425 0,2 7.9 <1.3 <0.05 0.3 0.061 <4 <1 

1113199 9:15 D 460 0.1 7.6 0.5 <0.05 <0.2 <0,061 <4 5 

2/18/99 12:20 0 460 0.2 7.8 <0.44 <0.05 0 0.06 <4 <1 

3/1/99 13:15 0 445 0.2 7.7 <0.44 <0.05 <0.2 <0.061 <4 <1 

4/29/99 9:30 0 430 0.2 7.6 <0.44 <0.05 <0.2 <0.061 <4 <1 

5/20/99 12:35 OT 455 0.2 7.7 <0.44 <0.05 0.4 <0.061 <4 <1 <1 <B <2 4 <4 <2 <10 

5/20199 12:35 OF 4 <B 3 <2 <4 <2 13 

619199 10:45 D 405 0.2 7.7 0.8 <0.05 1.5 0.1 <4 <1 
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e \ -SOUTH COUNTY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOl NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T 0 # umhos NTU m /L m /L m /L m /L m /L m IL u /L u /L u /L u /L u /L u IL m /L 

TCOL02 1/21/98 16:56 ST 33 490 1200.0 7.9 2.6 0.15 5.10 4.60 2000 210 3 72 64 39 76 <1 380 330 
1/21196 23:56 
2/20196 13:22 ST 15 370 700.0 7.9 3.3 <0.10 2.20 3.10 1400 100 50 54 <2 <2 <1 180 120 
2/21196 17:22 

11121/96 14:30 ST 500 240.0 8.9 3.0 0.56 2.50 1.80 430 68 28 55 57 18 <1 380 160 
11/21/96 16:30 ST 3 480 770.0 6.3 4.0 0.16 3.20 3.50 1200 110 11 47 72 24 24 <1 240 206 
11/21/96 20:30 
5/20/99 11:00 OT 1040 0.7 8.3 <0.44 <0.05 0.6 0.1 7 3 <1 8 2 <2 <4 <2 <10 
5/20/99 11:00 OF <1 6 2 <2 <4 <2 <10 
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0 "' SOUTH COUNTY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI 
T e # umhos NTU m /L m /L m /L m /L m /L m /L m /L u /L u /L u /L u /L 

SCBJ03 11/21/95 11:30 3500 5.8 8.5 1.4 <0.10 1.30 2.00 <6 <6 <10 <10 <20 <2 <40 <1 18 

3/13/96 8:00 ST 8 990 24.0 8.0 2.8 <0.10 1.10 0.97 56 14 2 <10 21 4 18 <1 68 342 
3/13196 15:00 
3/13/96 17:00 ST 28 3300 14.0 B.4 5.0 <0.10 0.66 0.58 34 B 3 <10 20 <2 33 <1 37 1180 

3/16/96 13:00 
4/18/96 0:08 ST 5 2300 110.0 8.0 02 0.43 7.10 2.70 320 68 8 11 33 7 35 <1 120 765 

4/18/96 1:08 
4/18196 3:08 ST 4 790 48.0 8.0 <0.2 0.14 1.70 1.40 98 21 2 <10 29 5 15 <1 64 246 

4/18/96 9:08 
4/18/96 11:08 $T 40 2800 4.7 8.? <0.2 0.13 1.60 o.~6 29 12 ? <10 13 <2 21 <1 33 1036 

4/21/96 19:08 
5/20/99 10:30 DT 2650 0.9 8.0 2.4 <0.05 0.5 0.8 22 a 2 9 6 <2 22 <2 12 

5/20/99 10:30 DF 2 9 6 <2 20 <2 <10 
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e c, 
SOUTH COUNTY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NJ Ag Zn Hardness 
T 8 # umhos NTU m IL m /L m /L m /L m IL m /L m IL u IL u /L u /l u /l u /l u IL u /L m IL 

S1LE17 3/4196 14:15 s 3 1100 4.2 6.4 0.7 0.23 <0.50 <0.20 20 11 <1 <10 9 <2 8 <1 39 512 
314/96 18:15 
3/5196 14:15 s 36 800 2.8 8.4 1.2 <0.10 <0.50 <0.20 6 <:6 <1 <5 16 8 5 <1 34 420 

3/8196 12:15 
5/24199 11:00 OT 1050 0 8 <0.44 <0.05 <0.2 <0.061 6 5 <1 8 <2 <2 <4 <2 13 
5126/99 11:00 OF <1 <8 <2 <2 <4 <2 11 

SARIMP 5/24/99 OT 1010 84.0 8.4 19.8 0.057 0.79 4.07 120 26 <10 10 7.23 2.44 <1 <2 18.2 

5/24/99 OF 1.03 9.49 6.86 <2 <1 <2 34.2 
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UPl,)ER NEWPORT BAY WATERSHED • STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOl NHJ TKN P04 o-P04 TSS VSS Cd Cu Pb NI Zn Hardness 
T e # umhos NTU m /L m IL m IL m /L m /L m /L m /L m /L 

WYLSEO 6/30/94 10:25 2200 1.7 8.3 89.0 0.40 0.80 0.50 9 <5 
10/4/94 17:00 ST 9 2100 16.0 7.B 10.0 0.52 6.10 1.10 74 6 <1 <10 23 2.2 <40 0.97 84 544 
10/5/94 9:00 
1015/94 11:00 ST 5 1200 350.0 7.5 13.0 0.50 13.00 4.80 950 56 4.1 32 56 29 <40 0.77 260 300 
10/5/94 19:00 

10/25/94 12:40 OT 23 3400 17.0 8.0 58.0 0.25 1.20 0.53 130 8 
10/26/94 8:40 
11/10/94 8:01 ST 3.7 11 46 22 <40 <0.3 360 620 
11/30/94 10:30 2700 1.5 8.3 59.0 0.11 1.30 0.76 <5 <5 

3/3/95 B:58 ST 3 970 240.0 8.0 15.0 0.10 4.60 4.30 1100 65 1.7 31 45 24 <40 160 240 
3/3/95 12:58 
3/3/95 14:58 ST 10 940 210,0 8.0 23.0 0.11 2.60 2.40 320 48 <1 10 3.6 9.2 <40 1.4 64 248 
3/4/95 B:58 

3123/95 8:00 ST 8 630 280.0 8.1 8.4 0.25 2.40 6,80 1300 150 4 30 38 20 <=40 1.5 140 104 

3/24/95 0:00 
3/24/95 0:00 ST 40 1600 68.0 8.4 2B.O 0.20 1.40 1.60 120 16 <1 10 17 4 <40 <1 27 416 

3/27/95 B:00 
5/16/95 14:30 OT 24 1900 380.0 8.4 46.0 0.10 1.10 2.60 550 70 

5/17/85 13:30 
6/13/95 11:00 OT 24 2200 4.6 8.3 72.0 0.11 0.99 0.60 18 7 

6/14195 10:00 
7126/95 12:25 DT 2400 1700.0 8.5 56.0 0.10 4.10 9.80 2500 280 

B/29/95 11:00 OT 24 2300 120.0 8.3 82.0 0.11 0.84 1.10 220 30 

8/30195 10:00 
9/20/95 11:30 OT 2200 24.0 8.3 91.0 0.12 1.00 0.25 33 10 <1 <10 20 4 <40 <1 45 

10/24195 13:40 OT 6 2300 54.0 8.4 110.0 0.10 1.60 0.64 78 6 

10/25/95 18:40 
11/15/95 9:40 OT 2600 130.0 8.1 130.0 0.14 0.82 0.80 180 43 

12/6/95 9:30. OT 2400 34.0 8.2 130.0 0.60 0.89 1.10 140 21 

12/13/95 O;OO ST 4 1200 800.0 7.3 45.0 1.50 9.20 6.10 940 120 3 32 68 27 40 <1 290 340 

12/13/95 6:00 
1/19/96 5:51 ST 5 1000 87.0 7.9 43.0 0.47 3.30 1.60 140 22 <1 11 32 7 8 <1 70 314 

1119/98 13:51 
1119/96 15:51 ST 22 1600 29.0 8.0 53.0 D.17 1.10 0.60 52 12 <1 <10 22 3 9 <1 30 494 

1/21/98 14:51 
1/21/96 16:51 ST 4 620 950.0 7.8 21.0 0.31 2.80 5.60 1800 240 3 50 <20 26 34 <1 300 220 

1/22/96 8:51 
1/22/96 10:51 ST 10 1000 230.0 8.0 23.0 0.23 1.70 2.00 360 41 <1 13 24 8 11 2 77 236 

1/23/96 4:51 
t/31/96 3:05 ST 4 1200 210.0 8.0 35.0 0.28 5.30 2.10 320 53 26 41 9 11 2 110 254 

1/31/96 9:05 
1/31196 11:05 ST 21 660 840.0 7.5 16.0 0.52 4.60 8.60 1200 160 <1 <10 64 24 32 2 210 196 

2/2/96 3:05 
2/2/96 5:05 ST 15 1400 57.0 6.1 36.0 0.10 1.50 1.BO 94 17 <1 <10 18 <2 8 <1 41 366 

2/3196 9:05 
2/3/96 11:05 ST 8 750 230.0 7.7 18.0 0.26 3.10 2.70 330 52 <1 <10 36 11 12 9 72 208 

2/4/96 1:05 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T C # umhos NTU m JL m fl m /L m /L m /L m /L 

W'YLSED 2/13/96 9:40 OT 24 2000 1.6 7.9 59.0 0.10 1.20 0.54 10 10 
2/14/96 B:40 
2/20/96 10:10 ST 22 440 1100.0 7.9 8.1 0.46 4.50 8.80 3400 330 6 78 69 <2 <2 <1 320 110 
2/22/96 8:10 

3(4196 16:40 ST 5 1500 50.0 8.4 41.0 0.17 2.00 0.75 64 16 <1 <10 19 <2 7 <1 35 402 
3/4196 17:40 
3/4/96 19:40 ST 9 460 730.0 8.0 8.9 0.47 4.30 6.20 2500 200 4 69 56 27 37 <1 310 58 
3/5/98 11:40 
315/96 13:40 ST 36 1300 43.0 8.3 43.0 0.10 0.94 1.20 340 42 <1 8 32 10 <4 <:1 72 207 
3/8/96 11:40 

3127/96 12:00 OT 1900 1.1 8.6 74.0 0.10 0.84 0.20 <:6 <6 
4124/96 12:15 OT 2000 1.2 8.7 78.0 0.10 0.92 0.20 <6 <6 
5129/96 12:00 OT 24 2200 2.3 8.4 97.0 0.10 1.00 0.26 17 8 
5/30/98 11:00 
6/20/96 9:15 OT 2100 3.0 8.0 110.0 0.20 0.95 0.20 18 12 
7/24/98 11:00 OT 24 2300 10.0 8.5 62.0 <0.1 1.10 <0.2 25 12 
7/25/96 10:00 
8127/96 10:45 OT 23 2100 7.2 8.3 120.0 0.26 1.20 0.46 13 8 
8/28/96 8:45 
9/24/96 10:30 OT 24 2100 16.0 8.2 110.0 0.29 1.30 «0.2 90 21 
9/25/96 9:30 

10/30/96 7:59 ST 5 1400 160.0 7.2 78.0 2.20 11.00 3.20 340 90 <10 41 3 24 <1 340 400 

10/30/86 8:59 SF <1 <10 20 <2 17 <1 180 
10/30/96 11:14 ST 5 610 690.0 7.3 23.0 0.96 8.40 6.60 1700 260 4 50 30 34 39 1 380 195 

10/30/96 19:14 
10/30/96 21:14 ST 17 1500 160.0 8.0 39.0 0.43 2.30 2.00 220 37 <1 12 24 5 B <1 100 1650 

1111/96 4:14 
11/5(96 12:05 OT 1 2000 4.4 8.4 120.0 0.51 1.10 0.69 9 <6 

11/21/96 10:12 ST 5 1200 78.0 1:6 32.0 0.77 5.10 2.30 130 27 <1 <10 58 5 13 <1 81 344 
11121/96 11:12 
11/21/96 13:12 ST 13 480 1000.0 7.8 10.0 0.53 4.90 7.00 2100 190 4 50 68 31 36 <1 270 188 

11122/96 13:12 
11/22196 15:12 ST 15 940 210.0 8.1 16.0 0.10 2.00 1.80 270 37 cl 11 26 7 10 <1 120 274 

11/24/96 1:12 
12/4196 12:45 OT 1 1900 2.2 8.9 62.0 0.25 0.80 0.45 7 <6 
12/9196 13:18 ST 5 1400 30.0 8.1 52.0 <0.1 1.50 0.56 13 9 <1 <10 24 «2 4 <1 48 440 

1219/96 14:18 
12/9/96 16:18 ST 11 500 580.0 7.8 11.0 0.16 3.00 4.40 1200 110 2 33 42 21 24 <1 180 148 

12/10/96 12:18 
12/10198 14:18 ST 12 620 450.0 7.9 12.0 0.19 2.20 2.90 980 86 24 26 12 16 <1 140 150 
12/11/96 12:18 
12/11198 14:)8 ST 11 550 410.0 7.6 6.9 0.19 2.10 2.70 760 74 2 20 25 10 16 <1 100 165 

12/12/96 10:18 
12/12/98 12:18 ST 12 1100 22.0 8.1 19.0 0.16 1.50 0.96 57 10 <1 <10 22 2 4 <1 77 310 
12/13196 10:18 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS VSS Cd Cr -Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m /L m /L m /L m /L 

WYLSED 1/22197 0:18 ST 5 1100 360.0 7.8 16.0 0.18 2.50 2.40 580 86 15 27 12 12 <1 48 295 
1/22197 1: 18 
1/22/97 3:18 ST 11 1100 140.0 7.8 27.0 0.28 1.80 1.40 200 34 <1 <10 21 5 7 <1 <10 321 
1/22197 23:18 
1/23/97 1:18 ST 8 550 770.0 7.7 11.0 0.35 3.10 4.40 1400 180 3 27 40 19 210 <1 120 170 
1/23/97 15:18 
1/23/97 17:18 ST 23 1100 75.0 6.0 31.0 0.26 1.10 0.94 62 19 <1 <10 21 <2 5 <1 120 370 
1/25/97 13:16 
1/25/97 15:18 ST 6 690 760.0 8.0 20.0 0.43 3.30 4.20 1300 160 2 29 41 19 26 <1 260 230 
1/26/97 1:18 
1/29/97 10:50 OT 1 1400 66.0 8.3 36.0 <0.1 0.86 1.00 54 11 
2/11/97 1:55 ST 5 1300 31.0 7.6 36.0 <0.1 2.30 0.64 54 30 <1 "10 21 <2 6 <1 37 474 
2/11/97 2:55 
2/27/97 14:20 OT <10 <0.5 8.1 6.3 0,47 2.40 3.30 9 6 
3/12/97 11:35 OT 1600 2.9 6.6 46.0 0.36 1.50 1.20 110 <6 
4/16/97 11:35 OT 2200 0.8 8.4 93.0 <0.5 0.87 0.41 <6 <6 

5/20/97 10:10 OT 2400 5.1 8.1 110.0 0 .. 25 0.71 0.43 14 8 
6/10/97 10:05 OT 2300 5.8 8.3 100.0 <0.1 0.67 0.31 17 8 

7/8197 11:00 DT 2100 2 8.7 57 <0.1 1.3 12 8 

6/15197 11:35 OT 2300 5.1 8.1 78 0.2 1.5 6 8 
9/24/97 10:15 OT 1 2400 5.5 6.1 93 <0,1 1.1 30 19 

10/29/97 10:45 OT 1 2000 4.2 8.5 76 <0.1 1.1 8 <6 

11110197 9:46 SF 5 85 <0.5 <1 <10 28 2 7 <1 120 496 
11/10/97 10:46 
11110197 12:46 ST 10 1200 170 7.5 39 6.1 3 <0.5 200 47 <10 41 4 12 <1 160 332 
11111/97 6:46 SF <1 <10 29 <2 11 <1 110 
11111/97 8:46 ST 22 1300 37 7.9 36 0.2 2.8 <0.5 51 15 <1 <10 27 3 6 <1 85 512 
11/13/97 2:46 SF <1 <10 17 <2 <4 <1 73 
11/13/97 4:46 ST 14 570 490 7.7 19 ·4_7 5 <0.5 910 23 2 25 41 15 14 <1 240 178 
11114/97 8:00 SF <1 11 28 7 9.0 <1 SB 
11/19/97 13:21 OT 10 1700 6.1 8.3 44 <0.1 1.4 <0,5 15 6 
11/19/97 22:21 OT 1200 9,1, 8.6 42 <0.1 1.2 <0.5 23 <6 
11/26/97 9:40 ST 5 740 250 8.1 30 0.4 3.9 3 540 460 <1 16 65 36 16 <1 190 

11/26/97 10:40 SF <1 <10 16 <2 <4 <1 34 
11/26/97 12:40 ST 16 660 1000 7.6 12 0.4 5.3 6 0.90 1000 880 4 39 60 31 35 <1 280 140 
11127/97 18:40 SF .:1 <10 11 <2 <4 <1 33 

11127197 20:40 ST 29 1700 19 8.1 49 <0.1 1.4 <0.5 25 19 <-1, <10 13 <2 5 <1 40 472 

11/30/97 6:36 SF q. <10 13 c2 <4 <1 57-
1/3/98 10:33 ST 14 390 16 5.6 3 <0.5 1.6 2.0 <0.5 10 8 <1 <10 32 6.0 <4 <1 53 80 
1/4/98 7:33 SF <1 <10 26 <2 <4 <1 51 
1/4/98 9:33 ST 36 1300 130 7.7 19 0.2 1.4 <0.5 180 30 <1 <10 19 4 6 <1 43 390 

1fi/98 7:33 SF <1 <10 14 <2 4 <1 <10 

1/9/98 17:30 ST 2 17 0.50 4.9 5 <10 33 59 24 29 <1 330 260 

1/9/98 18:30 SF <10 <10 17 <2 5 <1 90 

l/9/9B 20:30 ST 9 330 1400 7.9 6 <0.5 6.0 ~o 3900 360 5 71 73 37 57- <1 71 66 

1110/98 12:30 SF <1 <10 8 <2 "4 <1 <10 

1/20/98 OT 24 1400 14 8.1 44 0.1 1.6 <0.5 18 9 
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UPPER NEWPORT BAY WATERSHED • STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 Tl<N P04 o.P04 TSS VSS Cd Cr Pb Ni Zn Hardness 
T e # umhos NTU m /L m /L m /L m L m IL m /L 

WYLSED 2/14/98 9:13 ST 5 890 120 7.8 22 <0.5 2.4 2 500 46 <1.00 11 27 7 13 <1.00 64 190 
2114198 10:13 SF <1.00 2 12 <LOO 12 <1.00 9 
2/14/98 11:13 ST 7 290 1600 8.0 8 <0.5 3.2 9 3600 330 4.70 53 61 36 36.0 <1.00 122 90 
2115/98 0:13 SF <10 <10 <10 <10 <10 <10 <50 
2/15/98 2:13 ST 22 710 330 7.9 12 <0.5 2.5 11 850 96 1.10 17 35 9 14 <1.00 72 188 
2116198 20:13 SF <1.00 1 14 <1.00 3 <1.00 6.30 
2/16/98 22:13 ST 10 410 700 7.9 7 <0.5 3.4 8.0 4 39 38 35 29 <1.00 121 100 
2/17/98 16:13 SF. <1.00 2 21 1 2 <1.00 21 
2/17/98 18:13 ST 8 680 190 8.0 11 <0.5 1.6 5 1 13 30 8 9 1 54 185 
2118/98 8:13 SF <1.00 3 13 1 4 2 10 
2119/98 12:54 ST 5 870 140 7.9 16 0.5 2.3 5 <1.00 10 26 6 8 <1.00 39 232 
2119/98 13:54 SF <1.00 8 18 7 <1.00 29 
2119/1)8 21:54 ST 6 390 710 7.6 6 <0.5 4.6 7.0 <5.00 50 46 31 34 <5.00 174 135 
2/20/118 7:54 SF <1.00 3 10 2 3 <1.00 11 
2120/98 9:54 ST 16 870 150 7.7 13 <0.5 1.8 8 <1.00 11 18 13 10 . <1.00 36 240 
2121/118 15:54 SF <1.00 3 12 6 5 <1.00 9 
2122198 11:54 ST 14 1200 7.7 5 0.7 2.7 40 3 28 17.0 18 20 :?, 68 94 
2/23/98 13:54 SF <1.00 4 13 12 5 <-1..00 48 

3/25/98 6:29 ST 5 1410 30 7.62 52 0.2 <1.0 525 11 <1.00 4 20 2.80 7 <1.00 55 450 
3/25/98 7:29 SF <1.00 3 18 8 <1.00 62 
3/25/98 21:29 ST 21 1100 220 8.16 3 0.3 1.0 365 36 1 16 39 4-0 15 <1.00 76 302 
3/28/98 1:29 SF <1.00 4 18 4 7 <1.00 51.0 

3/28/98 1:29 ST 15 812 113 8.10 13 0.1 2.0 444 30 2 16.0 31 11 16 <1.00 84 280 
3129198 7:29 SF 27 22 <1.00 7 <1.00 44 

4120198 13:25 OT 2 1900 4.2 8.68 SB 0.2 <1.0 6 5 

4/21/98 14:25 
6/23198 OT 2300 2.5 8.3 108 <0.05 <1.0 0 4 <1.0 

7115198 8:55 0 24 2380 6 8.2 145 <0.05 <1 <0.061 21 9 

7116198 7:55 
8/17/98 8:21 0 16 2360 96 8.2 97 <0.05 4.4 380 60 

B/17/98 23:21 
914/98 13:44 ST 4 1290 475 7.5 36 0.8 8.2 2 1050 190 3 24 27 17 17 <2 494 400 

914/96 14:29 SF 13 19 5 11 <2 301 

914198 18:29 ST 5 1310 152 7.8 33 0.5 6.3 2 460 110 2 18 24 10 12 <2 149 378 

915198 0:29 SF 12 21 5 10 <2 145 

9/B/98 12:38 D 21 
9/9198 9:38 

10113198 9:05 D 24 1900 220 8.3 39 0.1 · 7.0 3 680 110 

10114/98 B:05 
1113/98 11:19 D 10 1960 56 8.3 54 <0.05 1.1 200 30 

11/3/98 20:19 
12/9/98 0:00 0 24 1660 150 8.0 41 <0.05 1.2 2 310 52 

12/10/98 7:00 
115199 9:27 0 24 2180 36 8.3 63 <0.05 0.8 90 20 

1/6/99 8:27 
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UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 o-P04 TSS VSS Cd Cr Cu Pb Ag Zn Hardness 
T e # umhos NTU m /L m /L m /L m /L m /L m /L 

WYLSED 1125199 6:16 ST 5 B BB 276 47 75 <2 484 180 
1/25/99 7:16 SF <1 <8 13 <2 7 <2 <10 
1/25/99 9:16 ST 9 720 350 7.9 22 0.3 4.2 5 290 42 4 63 108 29 45 <2 260 216 
1/26/99 3:16 SF 3 41 68 19 30 <2 176 
2/2/99 10:01 D 24 2560 18 8.3 64 0.2 <0.2 44 13 
2/3/99 9:01 
2/4/99 21:26 ST 6 540 650 7.9 11 0.3 4.1 6 1730 3i10 4 49 71 26 36 <2 256 164 
2/4/99 22:41 SF <1 <8 10 <2 <4 <2 11 
2/5/99 0:41 ST 6 740 190 7.9 30 0.3 2.4 3 780 310 1 19 33 10 13 <2 84 220 
2/5/99 10:41 SF <1 <8 12 <2 <4 <2 <10 
2/5(99 12:41 ST 41 1610 30 8.3 62 0.1 1.3 74 28 <1 <8 18 <2 6 <2 19 430 
2/8/99 20:41 SF <1 <8 13 <2 5 <2 <'10 
3/1199 12:50 D 24 1930 5 8.3 62 <0.05 0.9 0.2 28 18 
3/2/99 11:50 

3/11/99 11:14 ST 5 1270 60 8.2 38 0.5 2.7 160 28 <1 8 43 6 8 <2 100 460 
3/11199 12:14 SF <1 <8 21 <2 5 <2 19 
3/11199 14:14 ST 6 1070 260 8.1 30 0.2 3.1 2 860 150 3 22 87 21 78 <2 314 360 

3112/99 0:14 SF <1 <8 16 <2 5 <2 10 

3112/99 2:14 ST 39 1720 25 8.3 67 <0.05 1.0 0.4 79 16 <1 <8 20 <2 <4 <2 26 494 

3115/99 8:14 SF <1 <8 13 <2 <4 <2 10 

3/15/99 9:12 ST 5 910 78 7.7 31 0.3 2.8 440 110 1 14 35 8 10 <2 122 264 

3/15/99 10:12 SF <1 <8 12 <2 5 <2 15 

4/27199 11:40 0 24 1920 279 8.4 63 <0,05 1.3 2 370 224 
4128199 10:40 

5/4199 10:33 D 24 1880 18 8.5 71 <0,05 0.5 0.4 25 7 
5/5/99 9:33 

6/17/99 15:45 0 1830 5 8.8 81 <0.05 0.5 0.1 15 2 
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UPPER NEWPORT BAY WATERSHED - STORM ANO DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m /L m /L m /L m /L m IL m /L m IL 

SARSED 10/25/94 12:30 DT 23 2600 32.0 8.4 46.0 0.16 1.30 0.69 140 18 
10/26194 8:30 

11/8/94 9:00 ST 5 2000 90.0 7.6 40.0 0.67 3.80 1.10 150 23 <1 10 33 7.2 <40 <0.3 88 460 
11/8/94 17:00 
11/9/94 9:00 ST 13 2500 75.0 8.3 48.0 0.10 1.10 0.72 56 9 <1 <10 20 7.6 <40 <0.3 62 605 

11/10/94 7:00 
11/30/94 10:20 2700 3.0 8.3 51.0 0.13 1.10 0.47 11 <S 

12/5/94 4:00 ST 3 1500 12.0 7.6 18.0 0.40 3.10 1.40 68 20 2.3 <10 30 6.1 <40 0.54 62 350 
12/5/94 8:00 
3/2/96 17:43 ST 3 2700 63.0 7.9 55.0 0.20 3.30 1.40 140 26 <1 <10 . 5.4 4.3 <40 <1 47 720 
3/2/95 21:43 
3/2/95 23:43 ST 17 2100 100.0 7.9 39.0 0.35 2.70 1.50 200 36 <1 <10 30 14 <40 1.1 95 534 
3/4/95 7:43 

3/21/95 7:45 ST 2 1600 240.0 7.8 42.0 0.31 2.80 2.20 300 59 <1 <10 30 9.4 <40 53 402 
3/21/95 9:45 
3/21195 11:45 ST 20 4100 9.4 8.2 47.0 0.14 1.10 1.20 160 23 <1 <10 15 3.6 <40 <10 1230 
3/22/95 5:45 
3/23/&5 7:45 ST 9 2000 88.0 8.1 31.0 0.15 1.50 2.30 220 32 <1 <10 23 9.5 <40 39 436 
3/23/95 23:45 
5116/95 14:15 OT 23 3100 20.0 8.4 71.0 0.55 0.83 0.52 34 6 
5/17/95 13:15 
6/13/95 10:45 OT 24 2900 22.0 8.2 74.0 0.11 1.60 1.30 250 29 
6/14/95 9:45 
7125195 9:00 OT 6 2800 2.4 8.6 42.0 0.10 0.74 0.51 25 6 
7125195 14:00 
8/29/95 10:00 OT 24 2400 61.0 8.5 49.0 0.10 1.10 0.55 76 16 
8/30/95 9:00 
9119/95 10:40 OT 24 2400 86.0 8.5 78.0 0.10 1.60 0.99 130 30 <10 21 7 <40 <1 57 
9/20/95 9:40 "" 

10/24195 13:20 OT 20 2400 48.0 8.4 57.0 0.10 1.50 0.84 40 18 

10/25195 8:20 
11114195 11:15 OT 23 2600 27.0 8.3 76.0 0.32 1.20 0.46 53 40 
11115/95 9:45 

12/5/95 9:00 OT 24 2400 8.5 8.2 86.0 0.23 1.60 0.96 95 22 
12/6/95 8:00 

12/12/95 22:48 ST 5 1aoo 1100.0 7.4 42.0 1.80 20.00 10.00 1300 200 7 58 150 60 63 <1 640 430 
12/12/95 23:48 
12/13/95 1:48 ST 13 1300 140.0 7.7 35.0 1.20 5.70 2.20 190 38 <1 15 49 <10 <40 2 140 344 
12/14/95 1:48 
12/14/95 11:48 ST 27 2400 6.4 8.3 60.0 0.27 0.62 0.42 15 <6 <1 <10 22 <2 <40 <1 13 732 
12/16/95 21:48 
1/19196 6:18 ST 5 1300 220.0 7.8 48.0 0.58 4.50 2.30 380 69 16 46 13 13 <1 140 366 
1/19/96 7:18 
1/19/96 9:18 ST 4 1000 51.0 7.9 43.0 0.54 2.50 0.91 66 14 <1 13 25 5 6 <1 42 330 
1119196 15:18 
1/19196 17:18 ST 20 2200 10.0 8.2 51.0 0.10 0.74 0.44 20 <6 <1 <10 22 <2 4 <1 56 652 
1121196 13:18 
1/21196 15:18 ST <1 <10 28.00 <2 <20 <1 140 348 
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UPPER NEWPORT BAY WATERSHED -STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m IL m IL m /L m /L m /L m /L 

BARSED 1/31/96 3:51 ST 5 1300 360.0 8.1 33.0 0.20 6.90 2.60 470 71 25 49 16 17 2 130 354 
1/31/96 4:51 
1/31/96 6:51 ST 8 400 800.0 6.1 18.0 0.10 7.80 6.40 1500 190 7 60 68 36 37 3 310 125 
1/31/96 20:51 
1/31/96 22:51 ST 30 2100 110.0 7.8 49.0 0.13 1.60 1.20 140 24 <10 25 7 6 3 96 630 

2/3/96 8:51 

2/3/96 10:51 ST 10 1600 66.0 7.8 36.0 0.29 2.10 1.10 83 21 <10 32 6 8 2 40 476 
2/4/96 4:51 

2/13/96 9:25 OT 24 2700 5.3 7.6 67.0 0.18 0.89 0.24 9 6 
2/14/96 8:25 
2/19/96 20:47 ST 5 2000 130,0 7.8 65.0 0.72 5.00 1.60 210 16 <1 <10 26 6 8 <1 91 536 

2/19/96 21:47 
2119196 23:47 ST 25 590 500.0 7.8 23.0 0.53 3.70 3.50 800 84 2 38 51 <2 <2 <1 200 192 

2/22/98 1:47 
2/22/96 3:47 ST 21 3800 24.0 8.4 230.0 0.18 0.50 0.36 31 7 <1 14 <2 <2 <2 <1 <10 1490 

2/23196 19:47 
3/27/96 11:50 OT 2900 4.4 8.5 94.0 0.11 0.92 0.44 19 7 
4/23/96 12:05 DT 24 2800 30.0 8.6 90.0 0.40 1.30 0.58 57 20 

4/24/96 11:05 
5/29/96 11:50 DT 24 3200 15.0 8.7 120.0 0.13 1.20 1.10 75 17 
5/30/96 10:50 
6/20196 9:00 DT 1 2100 50.0 6.0 100.0 1.00 2.50 2.40 150 30 

7/24/96 10:30 OT 24 2400 43.0 8.6 42.0 <0.1 1.40 0.81 8 23 

7/25/96 9:30 
8/27/96 10:30 OT 24 2500 33.0 8.4 82.0 0.28 1.30 0.89 77 20 

8/28196 9:30 
9/25/96 9:50 OT 1 2000 38.0 8.3 59.0 0.14 1.40 0.50 90 13 

10/30/96 9:55 ST 6 6 68 170 58 63 2 690 380 

10/30/96 11:10 SF <1 <10 14 2 9 <1 48 

10/30/98 13:10 ST 7 1100 420.0 7.4 22.0 0.95 4.50 3.90 730 100 2 27 46 23 24 240 240 

10131/88 1:10 
10/31/98 3:10 ST 36 2100 65.0 8.5 46.0 0.20 0.65 1.10 92 17 «1 «10 26 4 5 <1 66 722 

11/3/96 1:10 
1115/96 12:20 OT 1 2800 66.0 8.3 71.0 0.12 0.65 0.77 90 11 

11/21/96 9:59 ST 5 540 530.0 7.6 19.0 1.10 5.80 3.90 970 95 38 76 23 27 <1 240 200 

11/21196 10:59 
11/21/96 12:59 ST 10 360 770,0 8.0 11.0 0.42 3.90 5.70 1600 140 2 47 76 35 34 <1 270 122 

11/22/96 6:59 
11/22/96 8:59 ST 9 2600 34.0 8.2 120.0 0.17 1.20 0.92 60 17 <1 <10 19 <2 <4 <1 79 1134 

11/23/96 0:59 
11/23/96 10:59 ST 23 3300 22.0 8.3 210.0 0.15 0.96 0.66 51 14 2 <10 11 <2 <4 <1 96 1424 

11/25/96 4:59 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Hardness 
T e # umhos NTU m IL m /L m /L m /L m /L m /L m /L m /L 

BARSED 12/4/96 12:35 OT 3100 8.9 8.5 110.0 0.32 0.63 0.51 17 <6 

12/9/96 14:43 ST 4 700 1100.0 7.6 19.0 0.33 5.70 5.90 1800 180 5 55 71 46 41 <1 400 206 
12/9/96 15:28 
12/9/98 17:28 ST 6 610 600.0 7.7 15.0 0.15 2.00 2.70 540 56 <1 18 29 18 15 <1 120 184 

12/10/96 3:28 
12/10/96 5:28 ST 11 1900 73.0 8.1 48.0 <0.1 1.70 1.10 77 16 <1 <10 15 4 5 <1 43 664 
12/11/96 1:28 
12/11/96 3:28 ST 11 430 270.0 7.9 13.0 0.62 1.30 1-70 380 39 <1 16 23 10 12 <1 93 120 
12/11/96 23:28 
12/12/96 1:28 ST 20 3300 11.0 8.1 42.0 0.22 1.10 0.60 18 <6 <1 <10 14 <2 6 «1 110 1015 
12/13/96 15:28 

1/21l/97 10:40 DT , 4700 15.0 8.0 130.0 <0.1 0.76 0.28 25 9 
2/11197 0:54 ST 5 2000 1000.0 8.0 74.0 0.85 9.80 4.70 4 30 83 17 32 190 490 
2/11/97 1:54 
2127/97 14:10 DT 1800 56.0 8.1 77.0 2.90 7.50 0.75 58 17 
3/12/97 9:20 2900 82.0 8.4 140.0 1.90 3.40 2.00 
4/15/97 n:oo OT 24 2900 72.0 8.3 96.0 <0.5 1.30 1.40 87 14 
4/16/97 10:00 
5/20/97 10:06 DT 24 2900 34.0 8.3 100.0 0.46 1.60 1.70 87 20 
5/21/97 9:06 
6/10/97 10:02 OT 24 2900 29.0 8.3 94.0 <0.1 1.70 0.87 67 16 
6/11/97 9:02 

7/8/97 10:35 DT 3000 7.B B.6 79 <0.1 7.2 3 84 22 
8/15/97 11:15 OT 2800 29 8.3 92 0.1 1.4 1 46 16 

9/24197 10:05 OT 2500 46 8.2 65 <0.1 1.8 2 79 24 
10/29/97 10:30 OT 1 2400 64 8.4 53 0.3 2.0 2 83 10 
11/10197 9:25 SF 5 50 <0.5 <1 <10 48 20 15 <1 280 550 
11/10/97 10:25 
11/10/97 12:25 ST 8 1200 300 7.4 29 1.1 6.6 3 <0.5 390 84 14 44 11 37 <1 290 324 

11/11/97 2:25 SF <1 <10 29 5 12 <1 170 
11/11/97 4:25 ST 24 2300 78 8.1 55 <0.1 2.8 2 <0.5 96 20 <1 <10 34 6 6 <1 100 720 
11113/97 2:25 SF <1 <10 28 4 4 ,q 79 

11/13/97 4:25 ST 13 750 270 7.6 24 0.6 3.5 3 <0.5 490 72 <1 15 34 12 9 <1 200 210 
11/14/ll7 5:45 SF <1 <'10 15 <2 <4 <1 42 

11/20/97 11:25 OT 1 1200 53 7.9 16 0.2 1.5 1 <0.5 64 8 
11/26/97 9:30 ST 5 1500 1000 7.9 39 0.3 6.1 6.0 <0.5 1600 1300 3 53 96 50 39 <1 550 314 

11126197 10:30 SF <1 <10 8 <2 <4 <1 43 

11/26197 12:30 ST 13 970 620 7.6 30 0.3 4.4 6 620 530 3 30 61 27 27 «1 210 274 
11127/97 18:30 SF <1 <10 16 <2 <4 <1 36 
11/27197 20:30 ST 21 2700 15 8.2 68 <0.1 1.2 <0.5 23 20 ,1- <10 21 <2 13 <1 ~ 818 

11130197 6;30 SF q. <10 18 <2 <4 <1 58 
12/6197 3:37 ST 5 240 760 7.9 5 0.4 4.7 6 <0,5 1200 1000 3 44 67 38 35 <1 4-10 50 

12/6/97 4:37 SF <1 <10 7 <2 <4 <1 JS 

12/6197 6:37 ST 6 300 3700 7.9 8 0.4 11 20 4400 4000 13 160 150 100 110 <1 850 200 

12/6197 16:37 SF <1 <10 9 <2 <4 «1 34 

12/6197 18:37 ST 8 430 880 7.8 8 0.3 3.8 6,0 LO 1300 1200 4 44 51 33 39 <1 210 150 

12/7/97 8:37 SF <1 «10 10 <2 <4 <1 48 

12/7197 14:37 ST 6 600 46 7.8 24 <0.1 1.1 <0.5 78 19 <1 <10 25 3 <4 <1 34 200 

12/8197 0:37 SF <1 <10 17 <2 <4 <1 18 
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• HUNTINGTON WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE 

SPOCOS 9/25/97 
9/25/97 
9125/97 
9/26/97 
9/26/97 
9/27/97 
11/5/97 

11/10/97 
11/10/97 
11/10/97 
11/11/97 
11/11/97 
11/13/97 
11/13/97 
11/14/97 
11/26/97 
11/26/97 
11/26/97 
11/27/97 
11/27/97 
11/30/97 
12/18/97 
12/16/97 
12/18/97 
12/19/97 
12/19/97 
12/22/97 

1/3/98 
1(3/98 
1/3/98 
1/4/98. 

1/4/96 
117/98 
1/9/98 
1(9/98 
1/9/98 

1/10/98 
1/10/98 
1/13/98 
1/29/98 
1/29/98 
2/14/98 
2/14/98 
2/14/98 
2/15/98 
2/15/98 
2/16/98 
2/16/98 
2/17/98 
2/17/98 
2/18/98 

TIME SAMPLES 
T e # 

EC 
umhos 

9:16 ST 
10:16 SF 
12:16 ST 

8:16 ST 
10:15 ST 
6:16 SF 

10:25 DT 
SF 

8:38 SF 
9:38 

11:38 ST 
5:36 SF 
7:36 ST 
5:38 SF 
9:38 ST 
7:38 SF 

10:01 ST 
11:01 SF 
13:01 ST 
13:01 SF 
15:01 ST 
7:01 SF 

13:52 ST 
14:52 SF 
16:52 ST 
6:52 SF 
8:52 ST 

12:52 SF 
9:41 ST 

10:41 SF 
12:41 ST 

6:41 SF 
8:41 ST 
8:41 SF 

15:39 ST 
16:39 SF 
18:39 ST 
12:39 SF 
14:39 ST 
14:39 SF 

7:24 ST 
8:24 SF 

10:57 ST 
11:57 SF 
13:57 ST 

1:57 SF 
3:57 ST 

15:57 SF 
21:57 ST 
13:57 SF 
15:57 ST 

9:57 SF 

s 

9 

9 

5 

·a 

2000 

400 

420 

8700 

3600 

23 3200 

12 340 

S 5500 

13 270 

30 18000 

5 400 

6 150 

36 26000 

5 32000 

9 25000 

37 17000 

5 4800 

10 2100 

32 11000 

5 17000 

5 260 

7 140 

14 750 

9 170 

10 540 

Turb 
NTU 

22 

200 

16 

6.9 

43 

38 

420 

2600 

210 

39 

240 

120 

25 

18 

11 

200 

300 

190 

29 

19 

70 

52 

33 

35 

43 

pH 

7.4 

7.D 

7.1 

8.1 

7.5 

7.5 

7.6 

7.7 

7.4 

7.6 

7.9 

7.6 

7.6 

8.1 

7.9 

7.5 

7.8 

7.6 

7.6 

7.9 

7.2 

7.4 

7.9 

7.5 

7.7 

N03 
m /L 

1.0 

5.6 

5.4 

<0.2 

<0.6 

15.0 

6.7 

4.6 

1.5 

4.6 

1.9 

5.5 

3.2 

5.1 

3.9 

5.2 

1.7 

7.0 

1.5 

2.4 

5.1 

6.6 

4.0 

12.0 

4.0 

8.4 

NHJ 
m /L 

0.49 

0.53 

0.50 

0.10 

0.70 

TKN 
m IL 

2.8 

8.0 

3.00 

1.80 

6.40 

P04 
m /L 

0.53 

3.60 

1.40 

0.38 

1.20 

1.40 6.30 1.60 

1.2 18.00 9.40 

1.4 59.00 34.00 

0.6 6.60 4.20 

0.80 2.90 1.60 

<0.5 3.50 3.40 

<O.S 

0.58 

<0.5 

<0.5 

0.39 

0.57 

0.56 

<0.5 

0.57 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

1.70 1.40 

1.60 0.69 

1.20 0.48 

2.00 0.53 

3.30 2.20 

6.90 5.80 

5.20 5.30 

2.60 1.20 

1.70 0.41 

1.80 2.30 

0.97 2.20 

1.50 8.60 

1.40 11.30 

1.30 10.10 
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o-P04 
m /L 

0.75 

<5 

<0.5 

<0.5 

<30 

<0.5 

TSS 
m /L 

25 

430 

12 

18 

30 

<0.5 52 

<0.5 1600 

4900 

0.83 210 

<50 130 

<0.5 860 

0.70 380 

120 

<20 85 

<20 50 

<0.5 320 

<0.5 1100 

<0.5 880 

<20 100 

<20 65 

380 

450 

44 

86 

43 

vss 
m /L 

Cd Cr Cu Pb NI Ag Zn 
119/L µg/L 11g/L pg/L 119/L 119/L 119/L 

16 

94 

12 

<6 

2 
<1 
2 
<1 
<1 
<1 
2 
2 

<10 

<1 
<1 

<10 
<10 
10 

<'10 
30 
<10 

4 

6 
<40 

<10 
<10 

15 
17 
87 
25 
20 
17 
7 

5.0 
14 

<4 
29 

7 
3 

84 
21 

6 
3 
4 
2 

<20 

9 
7.0 

10 <1 
7 <1 

21 <1 
14 <1 
7.0 <1 
10 <1 
7 <1 
7 <1 

<10 <100 

15 <1 
15 <1 

220 
70 

440 
200 

78 
59 
17 
12 
23 

120. 

130 
20 

24 

330 

3700 

140 

110 

96 

<1 <10 37 14 13 <1 120 
<1 77 
<1 1400 
<1 41 
3 

22 <2 14 
4 54 250 220 44 
<1 <10 5 3 5 

15 100 610 880 180 
<1 <10 4 <2 <4 <1 26 
2 22 76 100 21 2 510 
<1 <10 8 <2 <4 <1 42 
2 6 22 15 B <1 ;I.a 

~- <4 10 <2 6.0 <1 ~G 
<1 270 <1 21 54 52 18 

<1 <10 
85 <1 12 

<1 <10 
38 <10 <40 

<10 <40 
24 <10 <40 

<10 <40 
22 <10 <40 

<10 <40 
69 <1 5 

<1 <4 
,so <10 <40 

<10 <10 
120 <1 23 

<1 <10 
25 <10 <40 

<10 <40 
21 <1 3 

<10 <10 
42 <1.00 20 

<1.00 2 
41 <t.00 13 

<1.00 2 
12 <1.00 4 

<1.00 2 
21 <1.00 16 

<1.00 3 
14 <1.00 49.0 

<1.00 2 

10 <2 
33 23 
12 <2 
26 <20 

<10 <20 
28 <20 
24 <20 
30 <20 
26 <20 
37 36 

9 <2 
74 300 
9 6 

81 100 
8 <2 

<10 <20 
97 <20 
21 11 
11 <10 
41 52 
10 2 
38 43 
12 2 
24 8 
11 <1 
28 19 
10 2 
24 12 
18 

<4 <1 <10 
9 <1 120 
<4 <1 <10 

<10 <10 <100 
<10 <10 <100 
<'10 <10 <100 
<10 <10 <100 
<10 <10 <100 
<10 <10 <100 
10 <1 160 
2 <1 <'10 

24 <10 460 
5 <1 66 

46 <1 23 
6 <1 <10 

<10 <10 410 
<10 <10 GO 

5 2 27 
<10 <10 <50 
15 <1.00 107 
4 <1.00 20 

11 <1.00 92 
5 <1.00 38 

B3 < 1.00 26.0 
2 <1.00 10 
5 <1.00 72 
2 <1.00 14 

19 <1.00 41.0 
3 <1.00 14 

Hardness 
m IL 

190 

230 

74 

1902 

452 

354 

88 

640 

60 

2006 

96 

32 

2618 

>2000 

>2000 

1440 

B50 

396 

1125 

1900 

70 

60 

196 

44 

146 
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•• -HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 o-P04 VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m /L m IL m IL m IL 119/L 119/L 119/L 119/L 119/L ,,glL ,, /L m /L 

SLTGRM 9/25/97 9:47 SF <1 <5 7 <2 <4 <1 <10 

9126/97 9:45 ST <1 <10 30 12 11 <1 210 190 

SF <1 <10 18 5 7 <1 110 

11/5/97 9:35 OT 4800 26 8.2 <0.2 <0.1 2.4 1.0 <0.5 21 <6 2 5 17 4 7 <1 47 
SF 2 6 12 2 6 <1 6 

11/26/97 9:21 ST 5 1200 320 6.8 2 4.8 2 300 230 <1 17 54 48 16 <1 150 
11/26/97 10:21 SF <1 <10 13 <2 <4 <1 35 
11/26/97 12:21 ST 13 270 60 7.2 4 0 2.3 32 <20 <1 <10 27 17 4 <1 120 48 
11/27/97 12:21 SF <1 <10 10 <2 <4 <1 55 
11/27/97 14:21 ST 33 340 31 7.7 4 0 1.8 <0.5 26 _<20 4 <10 27 11 5 <1 95 58 

11/30/97 6:21 SF 4 <10 17 <2 <4 <1 7-1-
12/18/97 12:31 ST 5 2400 81 7.8 9 3.0 <0.5 150 32 <1 <10 45 10 8 <1 77 460 

12/18/97 13:31 SF <1 <10 28 <2 7 <1 23 

12/18/97 15:31 ST 9 160 54 7.4 3 <0.5 0.98 67 14 <1 <10 31 13 5 <'1 69 38 
12119/97 7:31 SF <1 <10 19 <2 <4 <1 29 

12/19/97 9:31 ST 38 560 40 7.7 5 <0.5 1.4 37 10 <10 <10 20 7 <4 <1 38 128 

12/22197 11:31 SF <10 <10 22 <:2 <:4 <1 47 

1/3/98 0:40 ST 5 2500 12 7.7 6 2.1 <0.5 <6 <6 <1 <10 22 3 5 <1 44 456 

1/3/98 1:40 SF <1 <10 16 <2 5 <:1 23 

1/3/98 3:40 ST 15 1200 15 7.5 6 2.5 <0.5 <6 <6 <1 <10 23 5 6 <1 39 250 

1/4/98 7:40 SF <1 <10 14 <2 <4 <1 29 

1/4/98 9:40 ST 32 1400 10 7.5 4.0 2.0 <0.5 10 8 <1 <10 21 3 6 <1 22 250 

1/6198 23:40 SF <1 <10 18 <2 6 <1 34 

119198 15:45 ST 5 1000 21 7.6 4 <0.5 2.4 <0.5 51 <6 <10 <10 23 13 8 <1 ~-40 150 

1/9198 16:45 SF <10 <10 11 <2 6 <1 9(1 

1/9/96 18:45 ST 10 200 39 7.2 2.0 <0.5 2.2 .l, 0.665 44 14 <1 <10 24 13 6 <1 <10 44 

1/10/98 12:45 SF <1 <10 13 <2 "4 <1 <10 

1/10198 14:45 ST 37 450 21 7.6 3 <0.5 1.5 <0.5 13 8 <1 <10 18 5 <4 <1 ~-1.0 94 

1/13/98 14:45 SF <1 <10 15 <2 <4 <1 C-10 
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• HUNTINGTON WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m IL m /L m /L m /L m /L m /L m /L 119/L 119/L 119/L 119/L 119/L 119/L 119/L m /L 

BCC02 6/5/91 10:50 25 2100 
6/6/91 10:50 

9111191 8;30 26 1600 
9/12/91 9;30 

10126191 22:15 ST 4 1500 
10/27191 1;15 

11/6191 9:55 24 1600 
11nl91 8:55 
12/4/91 10:30 24 2100 
12/5191 9:30 

12110/91 
12110/91 
12110191 

14:10 ST 
17:10 
18:10 ST 

12/10/91 21:10 
115/92 8:00 ST 
1/5/92 11 :OO 
115/92 
116192 
2/5/92 
215192 
2/5/92 
2/6192 

5121/92 
5122/92 
8112192 
8130/92 

11/25/92 
12/7/92 
1/15/93 
1116/93 
1117/93 
1117193 

11:30 ST 
16:30 
20:30 ST 
22:30 
23:00 ST 
20:30 
11:22 
10:22 
13:20 
8:30 

11:00 
9:50 ST 

14:30 ST 
22:30 

4:30 ST 
12:30 

1117/93 11 :58 ST 
1117/93 15:58 
1117/93 17:58 ST 
1118193 9:58 
1/1 B/93 11 :58 ST 
1/19/93 3:58 

2/7/93 22:00 ST 
2/8193 10:00 
218/93 12:00 ST 
2/9/93 
219/93 
2/9/93 
219/93 

2/10/93 
2/10/93 
2/11/93 
2/18193 
2/18193 
2119/93 
2119/93 
2120/93 

4:00 
6:00 ST 

11:45 
12:00 ST 
15:00 
17:15 ST 
15:45 
12:16 ST 
14:15 ST 
6:15 
8:15 ST 

10:15 

4 

4 

4 

6 

4 

20 

24 

1 

17 

5 

3 

9 

9 

7 

9 

4 

13 

11 

1 
9 

14 

740 

840 

400 

200 

820 

380 

2400 

2100 
2300 
2200 

260 
200 

610 

530 

160 

240 

230 

340 

830 

1500 

2200 

220 

200 

1.0 8.3 1.1 0.32 6.51 2.00 

4.0 8.5 0.9 0.20 2.30 1.40 

20.0 7 .6 28.0 1.00 10.00 4.60 

2.0 8.4 29.0 0.10 1. 10 0.40 

1.4 B.4 32.0 0. 10 0.50 0.50 

6.0 7.9 

17.0 7.9 

22.0 7.9 

210.0 

390.0 

240.0 

1.4 

3.5 
2.1 
5.6 

340.0 
140.0 

38.0 

8.3 

7.5 

7.6 

8.8 

9.1 
8.3 
8.6 
8.6 
8.0 

7.9 

63.0 8.0 

260.0 8.0 

140.0 8.2 

380.0 8.2 

200.0 8.0 

24.0 8.1 

16.0 8.4 

10.0 8.4 

95.0 7.9 

580.0 8.5 

20.0 0.60 0.50 67.00 

16.0 0.80 3.00 85.00 

7.4 0.40 1.90 35.00 

3.3 

21.0 

10.0 

19.0 

0.5 
0.2 

19.0 
3.1 
2.9 

10.0 

0. 10 0.50 0.20 

1.90 2.10 52.00 

1.40 1.90 46.00 

0.40 1.90 0.10 

0.10 0.70 0.10 
0.30 1.10 0.10 
0.10 1.40 0.30 
0.38 1 .60 3.20 
0.20 0.69 2.00 

0.25 0.69 0.10 

8.5 0.22 1 .00 1. 10 

2.3 0.15 1.10 2.40 

3.7 0.18 0.89 1.50 

3.2 0.22 0.79 2.30 

4.9 0.18 0.91 1.60 

9.9 0.16 1.20 

22.0 

42.0 

3.7 

2.6 

0.16 0.93 

0.18 0.97 

0.20 0.72 

0.13 0.74 

1.40 

2.90 

1.20 

1.00 

3.40 
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21 

140 

530 

<5 

17 

<S 

<5 

420 

880 

770 

610 

8 

40 
<5 

9 
640 
290 

140 

100 

510 

200 

450 

180 

22 

13 

11 

200 

960 

<5 

23 

90 <7 <10 

<5 

6 

<5 <20 <30 

<5 <20 <30 

49 <20 <30 

90 

20 

20 

40 

40 40 <2 420 

5 <40 <10 

11 <40 <10 

50 

50 

51 <40 <10 170 

77 <20 <30 JO 57 <40 <10 160 

100 <20 <30 60 110 <40 <10 330 

58 <20 <30 40 92 <40 <10 250 

5 <2 <6 19 <2 <10 <2 20 

15 <20 <30 <:20 6 "40 <10 <10 
<5 
7 

47 <20 <:30 20 32 <40 <10 150 
24 <7 15 <30 27 12 <4 11 0 

8 <7 <10 °<30 10 <3 <4 37 

15 

36 

21 

<7 <10 <30 

<7 18 <:30 

<7 11 <30 

40 <20 <30 <20 

24 <20 <30 20 

9 <20 <30 <20 

7 

7 

22 

34 

<7 <10 <30 

<7 <10 <30 

<7 <10 <30 
<7 <10 <JO 

<7 20 <30 

11 

20 

12 

4 

13 

6 

<4 58 

<4 140 

<4 130 

24 <40 <10 74 

87 

48 

22 <40 <10 

6 <40 <10 

5 

4 

14 
23 

31 

<3 

<3 

3 
<3 

12 

<4 <20 

<4 <20 

<4 50 
<4 70 

<4 130 

370 

184 

278 

41 

BS 

365 

56 

134 

1150 

45 

52 

58 

82 

184 

336 

504 

500 
140 

74 

-0014070



e ~/ C 
HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m /L m /L 119/L 119/L 119/L 119/L 119/L µg/L µg/L m /L 

BCC02 2/20193 10:16 ST 6 360 60.0 8.1 4.0 0.11 0.84 0.77 69 21 <7 <10 <30 13 6 <4 32 140 
2/20193 20:36 
2/20193 22:40 ST 18 1500 11.0 8.3 21.0 0.12 1.40 0.94 10 <5 <7 <10 <30 3 <3 <4 <20 340 
2/22/93 B:26 
4126193 14:24 24 3000 5.7 B.J 47.0 0.10 1.30 0.10 16 6 
4127193 13:30 
5126193 12:10 24 2900 27.0 B.6 43.0 0.10 2.30 0.40 110 7 
5/27193 12:55 
6/23193 12:46 24 2900 7.9 8.5 1.5 0.10 2.30 0.50 19 7 
6/24/9~ 11:46 
7128/93 10:00 24 2700 60.0 8.2 28.0 0.18 1.90 0.38 22 11 
7/29/93 9:00 
8125/93 8:45 24 2800 22.0 8.6 14.0 0.27 2.20 0.47 40 13 
8126/93 7:45 
9120/93 11:15 24 2500 1.9 8.2 13.0 0.45 1.80 0.82 150 20 
9/21193 12:15 

10/19/93 10:23 24 2200 56.0 8.4 12.0 045 3.40 1.20 160 <5 
10120193 9:23 
11111193 3:00 ST 2 <5 <10 55 53 <40 <10 630 224 
11/11193 5:00 
11111193 7:00 ST 9 500 190.0 7.4 13.0 0.75 4.10 2.70 280 48 <5 <10 35 30 <40 <10 220 112 

11111193 23:00 
11/12/93 1:00 ST 7 930 51.0 7.6 14.0 0.56 3.50 1.60 76 24 <5 <10 <20 9.9 <40 <10 100 204 

11/12/93 13:00 
11/12193 15:00 ST 10 1300 17.0 6.8 12.0 0.83 3.00 1.30 39 <5 <5 <10 29 2.6 <40 <10 52 304 

11/13/93 11:00 
11113193 13:00 ST 12 1900 27.0 7.9 21.0 0.67 2.80 0.95 37 7 <5 <10 23 <2 <40 <10 44 413 
11/14/93 11:00 
11/14193 13:00 ST 7 2400 16.0 8.3 36.0 0.50 2.30 0.36 42 15 <5 <10 <20 3.6 <40 <10 36 546 
11/15193 1:00 
11/23193 2:56 ST 4 2200 28.0 7.8 24.0 0.50 3.80 1.90 75 7· <5 <10 25 <2 <40 <10 44 430 

11123/93 8:56 
11/23/93 10:56 ST 6 1400 22.0 7.6 29.0 0.58 4.40 1.40 50 <5 .:5 <10 27 3.3 <40 <10 110 300 
11/23/93 20:56 
11/23/93 22:56 ST 5 1200 42.0 7.5 14.0 0.67 4.30 1.80 62 <5 <5 <10 44 5.8 <40 <10 120 290 
11124/93 6:56 
11/24/93 10:56 ST 12 1500 130.0 7.9 11.0 0.53 4.00 0.20 220 <5 <5 <:10 31 10 <40 <10 160 132 

11/25/93 8:56 
11/25/93 10:56 ST 12 2000 100.0 8.2 24,0 0.26 2.90 1.40 200 <5 <:5 <:10 27 7.8 <40 <10 71 412 

11/26/93 8:34 
11/26/93 10:56 ST 8 2400 100,0 8.3 23.0 0.23 3.00 1.40 230 <5 <5 <10 <20 as <40 <10 57 448 

11/27/93 0:56 
11/30/93 2:52 ST 4 900 280.0 7.8 13.0 0.35 5.60 4.40 690 7 <5 <10 35 41 <40 <10 210 170 

11130/93 13:00 
11/30/93 15:00 ST 8 BOO 80.0 7.8 12.0 0.41 2.70 1.90 10 13 <5 <10 <20 13 <40 <10 87 182 

12/1/93 7:07 
12/1193 9:07 ST 13 1400 34.0 8.1 14.0 0,39 1.90 0.92 54 14 <5 <10 <20 3.9 <40 <10 38 300 
1212/93 9:07 
12/2/93 11:07 ST 20 2100 32.0 8.3 34.0 0.28 1.90 1.10 160 19 <5 <10 24 14 <40 <10 52 319 

1214/93 1:07 
12/30193 9:45 2300 7.3 8.2 21.0 0.14 1.00 0.18 15 <5 

1131194 10:00 2700 27.0 8.0 18,0 38.00 79.00 1.20 53 13 
2/1194 16:00 ST 130 150.0 7.9 3.7 0.51 2.40 2.40 300 40 <5 <10 <:20 25 <40 <:10 220 32 
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• C. 
HUNTINGTON WATERSHED· STORM ANO ORY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m /L m IL m /L m /L m /L m IL i1g/L 119/L 119/L 119/L 119/L 19/L /19/L m /L 

BCC02 2/17/94 5:00 ST 3 1100 400.0 8.1 21.0 0.40 3.70 4.80 930 46 <5 48 72 53 41 <10 300 220 
2/17/94 9:00 
2/17/94 11:00 ST 13 430 160.0 8.1 6.9 0.41 1.50 2.70 330 16 <5 25 29 18 <40 <10 100 100 
2/18/94 11:00 
2/18/94 13:00 ST 12 750 44.0 7.9 13.0 0.36 1.70 1.30 67 <5 <5 <10 <20 9.6 <40 <10 48 220 
2/19/94 11:00 
2/19194 13:00 ST 9 850 62.0 8.0 15.0 0.14 1.50 1.10 100 <5 <5 <10 <20 6.5 <40 <10 57 170 
2/20/94 5:00 
2/20/94 7:00 ST 7 150 150.0 8.4 0.2 0.10 0.56 2.00 360 8 <S 21 23 22 <40 <10 99 38 
2/20/94 21:00 
4/11194 14:00 24 2400 6.7 8.2 24.0 0.10 1.60 0.52 16 16 
4112/94 13:00 
5/16184 10:50 24 840 0.1 7.2 1.0 1.80 2,50 1.60 <5 <5 

5/19/94 9;50 
6/14194 9;51 24 2900 46.0 6.2 17.0 0.35 2.40 2.90 110 B 
6/15/94 8:51 
7/14/94 10:15 2700 15.0 8.3 10.0 0.51 2.30 0.52 37 <5 

1014/94 11:18 ST 4 2200 320.0 7.6 11.0 4.00 18.00 4.30 650 24 1.7 17 63 31 <40 2 260 308 

1014/94 15:18 
10/5194 13:18 ST 10 1400 270.0 7.5 7.2 6.50 18.00 5.60 870 28 2.1 30 <20 42 44 7.3 320 288 

10/6/94 7:18 
10113/94 10:00 24 2400 8.5 8.3 t t.O 0.38 2.20 0.55 BB 8 
10114/94 9:00 
11110/94 8:35 ST 2 460 740.0 6.5 6.8 0.79 6.30 7.30 1800 120 2.8 61 150 100 52 0.49 620 100 

11110/94 10:35 
11/10/94 12:35 ST 4 610 130.0 6.5 14.0 0.59 3.10 2.10 230 31 <1 11 41 21 <40 <0.3 150 170 

11110/94 18:35 
3/2/95 14:05 ST 3 2000 34.0 8.0 40.0 0.34 3.40 0.82 82 15 <1 <10 23 7.4 <40 1.6 57 342 

312/95 18:05 
312/95 20:05 ST 20 1300 19.0 7.9 19.0 0.42 2.80 0,75 21 8 <1 <10 23 5.9 <40 1.3 62 264 

3/4/95 10:05 
3/4/95 12:05 ST 7 1900 17.0 8.2 20.0 0.14 1.90 0.47 38 12 <1 <10 19 3.4 <40 26 436 

3/5195 0:05 
315195 2:05 ST 17 290 78.0 7.7 3.3 0.20 1.30 1.30 140 18 <1 <10 22 13 <40 <1 70 66 

3/6195 10:05 
3/10/05 21:52 ST 3 710 200.0 7.8 9.5 0,16 2.20 2.70 340 43 <1 25 42 35 56 <1 160 114 

3/11/95 1:52 
3111195 3:52 ST 15 530 70.0 7.7 5.5 0.10 1.60 1.60 96 19 <1 10 20 i4 <40 <1 75 110 

3/12/95 7:52 
3/12/95 9:52 ST 30 2100 11.0 a.a 19.0 0.17 1.70 1.20 19 8 <1 <lO 14 3.7 <40 <1 28 396 

3/14/95 19:52 
5/8195 10:34 24 3100 5.0 8.4 22.0 0.10 2.10 0.20 19 19 

5/9195 9:34 
6nl95 9:53 24 2900 5.1 8.4 26.0 0.18 2.00 0.20 <6 <6 

6/8195 8:53 
7/10195 13:12 24 3000 14.0 8.3 18.0 0.10 5.70 0.37 42 10 

7111195 12:12 
8/9195 10:30 24 2400 9.t 8.5 9.1 0.10 1.10 0.25 23 14 

8/10/95 9:30 
915/95 10:50 24 2500 3.9 8.4 2.7 0.86 1.30 0.21 <6 <6 

9/6/95 9:50 
10/10195 13:51 24 2600 5.8 8.5 11.0 0.27 2.00 0.20 16 <6 

10/11/95 12:51 
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HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e ti umhos NTU m IL m IL m /L m IL m IL m /L m IL ,,g/L µ /L 11 IL 119/L µg/L 119/L µg/L m /L 

BCC02 1116/95 
11f7/95 
12/6/95 
12n/95 

12/12/95 
12/12/95 
12/12/95 
12/14/95 
12/14/95 
12/16/95 

1/10/96 
1/11/96 
1/19/96 
1/19/96 
1/19/96 
1/19/96 
1/19/96 
1/21/96 
1/21/96 
1/22/96 
1/22/96 
1/23/96 
1131/96 
1131/96 
1/31/96 
2/1/96 
2/1/96 
2/3/96 
2/3/96 
2/4/96 
3/4/96 
314/96 
314/96 
315/96 
315/96 
318/96 

3/27/96 
4/30/96 
5/28/96 
6/17/96 
7/15/96 
7/16/96 
8nt96 
8/8/96 
9/4/96 

13:02 
3:02 

12:58 
11;58 
20:38 ST 
21:38 
23:38 ST 

9:38 
11:38 ST 
19:38 
9:16 
8:16 
6:37 ST 
7:37 
9:37 ST 

17:37 
17:37 ST 
13:37 
17:37 ST 
7:37 

15 

24 

5 

18 

29 

24 

5 

5 

22 

9 

11:37 ST 10 
5:37 
2:56 ST 5 
3:56 
5:56 ST 13 
7:56 
9:56 ST 24 
7:56 
9:56 ST 9 
1;56 

13:22 ST 5 
14:22 
16:22 ST 10 
10:22 
12:22 ST 35 
B:22 
9:30 

12:00 
10:00 
10:00 
10:12 24 
9:12 

10:14 24 
9:14 

10:10 24 
9/5/96 9:10 

1011/96 15;13 24 
1012/96 14:13 

10130196 5:24 ST 5 
10130/96 6:24 SF 
10130196 8:24 ST 6 
10130196 18:24 
10/30198 20:24 ST 42 

1200 

1800 

1700 

500 

1500 

2400 

1300 

400 

1200 

330 

1000 

1500 

330 

1100 

520 

990 

190 

1600 

2600 
2400 
2400 
2100 
2100 

2100 

2100 

2200 

1600 

300 

1300 

2.4 8.5 

3.3 8.7 

10.0 8.0 

100.0 7.6 

17.0 8.2 

7.6 8.6 

140.0 8.1 

35.0 7.9 

11.0 8.0 

80.0 7.6 

6.7 

18.0 

24.0 

13.0 

15.0 

32.0 

24.0 

11.0 

10.0 

20.0 8.0 8.8 

90.0 7.8 21.0 

110.0 7.7 6.6 

16.0 8.3 13.0 

29.0 7.6 6.7 

160.0 8.1 . 18.0 

78.0 

5.8 

2.5 
2.8 
3.1 
3.6 
1.6 

1.4 

1.2 

7.9 

8.4 

8.0 
8.4 
8.3 
8.1 
8.4 

8.6 

8.6 

2.7 

20.0 

37.0 
16.0 
20.0 
12.0 

3.5 

1.6 

<0.2 

0.10 0.79 

0.21 1.00 

0.88 4.00 

0.70 3.90 

0.77 2.60 

0.10 1.70 

0.82 3.90 

1.10 3.00 

0.10 2.50 

0.12 0.50 

0.41 1.50 

0.24 2.60 

0.48 2.20 

0.24 3.00 

0.41 2.10 

0.81 3.20 

0.38 1.30 

0. 10 1.50 

0. 10 1.40 
0. 14 2.00 
0.13 1.70 
0. 10 0.50 
<0.1 1.30 

0.24 1.40 

0.38 1.50 

0.20 

0.38 

1.70 

2.10 

0.87 

0.33 

1.60 

0.92 

0.58 

1.40 

0.71 

1.30 

1.70 

0.55 

0.97 

1.70 

0.99 

0.47 

0.20 
0.20 
0.20 
0.20 
0.30 

0.24 

0.39 

2.5 8.3 3.9 0.24 1.50 0.49 

370.0 7.6 22.0 1.50 12.00 3.60 

140.0 7.2 11.0 0.94 4.10 2.10 

25.0 8.2 17.0 2.60 2.90 0.81 
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<6 

7 

17 

160 

24 

37 

410 

66 

32 

120 

24 

200 

170 

17 

53 

360 

110 

8 

7 
11 
9 

31 
14 

<6 

9 

<6 

710 

170 

30 

<6 

7 

8 

29 

<6 

11 

65 

16 

8 

24 

12 

28 

27 

11 

14 

32 

15 

<6 

<6 
9 
<6 

14 
7 

<6 

7 

<6 

160 

38 

10 

<1 <10 

<1 10 

<1 <10 

<1 50 

<1 <10 

<1 <10 

<1 <10 

34 

40 

20 

35 

25 

23 

39 

<1 <10 18 

<1 <10 35 

<1 17 34 

<1 <10 20 

<1 <10 29 

<1 10 33 

<1 <10 

<1 <5 

<1 <10 

19 

14 

4 

22 70 
<1 <10 21 
<1 <10 48 

<1 <10 19 

5 

18 

2 

18 

a 

3 

18 

4 

13 

27 

5 

13 

30' 

15 

<2 

<2 

<40 

<40 

<40 

10 

8 

10 

11 

5 

10 

12 

4 

7 

12 

8 

6 

15 

49 31 
<2 14 

31 17 

4 8 

<1 51 

<1 160 

<1 64 

<1 140 

<1 92 

<1 41 

<1 140 

42 

<1 92 

<1 170 

3 40 

2 60 

<1 160 

<1 110 

<1 32 

<1 35 

400 
<1 100 
<1 290 

<1 80 

92 

302 

396 

276 

86 

274 

106 

236 

278 

70 

244 

102 

168 

42 

382 

620 

270 

76 

348 
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HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umflos NTU m /L m · /L m /L m /L m /L m /L m /L µg/L µ /L pg/L 119/L µg/L µg/L pg/L m /L 

BCC02 11/3/96 6:24 
11/14/96 10:35 
11/21/96 8:00 ST 5 

10 

33 

5 

11/21/96 9:00 
11/21/96 
11/22/96 
11/22/96 
11/25/96 

12/9196 
12/9/96 
12/9/96 

12/10196 
12/10196 
12/10196 
12/11/96 
12/11/96 

11:00 ST 
5:00 
7:00 ST 
G:OO 

13:10 ST 
14:10 
18:10 ST 
0:10 
2:10 ST 

22:10 
0:10 ST 

22:10 

4 

11 

12 

12/11/96 0:10 ST 18 
12/13/96 10:10 
12/27/96 11:51 ST 5 
12/27/96 12:51 
12127/96 14:51 ST 9 
12128196 6:51 
12/28/96 8:51 ST 36 
12/31/96 

1/23197 
1/25/97 
1/26/97 
2/24/97 
3124/97 
4128/97 
4/29/97 
5/28/97 
5/29/97 

7f2/97 
7/3197 
6f7/97 

9/17/97 
9/25/97 
9/25/97 
9125/97 
9/25/97 
9/26/97 
9128/97 
9/28197 
9/29/97 
11/5/97 

11/10197 
11/10/97 
11/10/97 
11/11/97 
11/11/97 
11/13/97 

10:34 
7:45 ST 
9:20 ST 
8:10 ST 

12:20 
10:20 
13:17 24 
12:17 
11:00 24 
10:00 
14:30 OT 23 
12:30 
13:30 OT 1 
14:10 OT 1 
8:22 ST 5 
9:22 SF 

11:22 ST 7 
23:22 SF 
!l:22 ST 24 
7:22 SF 
9:22 ST 12 
7:22 SF 
8:30 OT 

SF 
17:42 SF 5 
18:42 
20:42 ST 7 
8:42 SF 

10:42 ST 23 
6:42 SF 

2200 
340 

180 

1100 

1300 

160 

620 

240 

810 

1900 

240 

1600 

170 
2100 

160 
2900 
2700 
2600 

2500 

2000 

2100 
2100 
1500 

580 

1500 

2100 

2300 

780 

1400 

6.0 6.4 27 .0 0.36 1.60 0.34 
130.0 7.5 9.9 1.10 6.50 3.30 

100.0 

1.3 

150.0 

96.0 

24.0 

59.0 

7.5 

8.3 

8.0 

7.9 

7.9 

7.8 

4.7 

15.0 

16.0 

3.6 

10.0 

3.9 

0.46 2.20 

0.36 1.90 

0.31 3.10 

0. 13 0.95 

0.19 1.20 

0.10 1.00 

1.80 

0.87 

1.40 

1.50 

0.95 

1.30 

18.0 6.0 11.0 0.23 1.70 0.21 

160.0 8.1 40.0 0.54 3.40 1.BO 

76.0 7.6 4.4 0.47 1.20 0.98 

5. 1 8.3 21.0 0.16 1.70 0.46 

32.0 
10.0 
76.0 
6.1 
3.7 
8.7 

9.1 

7.8 
8.1 
8.0 
8.0 
8.1 
8.6 

8.3 

2.6 
26.0 

2.4 
36.0 
29.0 
19.0 

14.0 

4 8.4 8.6 

2 8.8 2.0 
5.9 8.3 0.7 
81 7.1 15.0 

150 7.0 10.0 

41 7.8 7.7 

96 8.0 14.0 

7.2 7.9 18.0 

42.0 

82 7.2 9.4 

17 8.2 8.3 

<0.1 0.76 
0.30 1.90 
0.33 0.75 
0.39 1.90 
0.54 2.00 
<0.1 1.50 

0.65 
0.71 
0.85 
1.00 
0.48 
<0.2 

0.26 2.20 0.31 

<0.1 

<0.1 
2 
2 

0 

0 

2 

0.80 

1.6 <0.2 

1.8 0.20 
6.6 1.00 
9.9 2.00 

5.5 2.50 

3.1 1.00 

3.3 1.20 

1.8 <0.2 

6.9 1.70 

4.0 0.64 

Appendix 4.2 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

15 
220 

210 

20 

320 

150 

24 

120 

20 

250 

120 

25 

30 
23 
96 
28 
10 
24 

26 

17 

10 
9 

100 

270 

BO 

210 

<6 

70 

26 

7 
26 

22 

8 

37 

18 

<6 

17 

10 

40 

16 

10 

7 
7 

14 
8 
<6 

10 

13 

26 

<6 

8 
31 

51 

24 

29 

<6 

23 

10 

<10 90 

<1 <10 

2 <10 

<1 <10 

<1 <10 

'1 <10 

<1 <10 

81 

17 

34 

25 

14 

22 

<1 <10 15 

<1 <10 24 

<1 <10 26 

<1 <10 13 

<1 <10 
<1 <10 
<1 <10 

8 
8 

14 

<1 <10 30 
1 <10 25 

<1 14 35 
<1 <10 17 
<1 <10 20 
<1 <10 12 
<1 <10 35 
<1 <10 14 
2 6 13 

6 6 
<1 <10 32 

<1 <10 53 
<1 <10 44 
<1 <10 30 
<1 <10 23 

29 

33 

3 

26 

21 

5 

18 

5 

31 

15 

3 

3 
<2 

12 

16 

11 

9 

10 

7 

<4 

5 

6 

9 

<4 

<4 

<4 
<1 
7 

11 28 
7 19 

26 18 
4 10 
6 <4 
<2 <4 

14 11 
<2 4 

4.0 6 
2.7 5 
5 16 

6 27 
4 25 
4 14 

<2 6 

<1 280 

<1 200 

<1 110 

<1 150 

<1 120 

<1 37 

<1 75 

<1 110 

<1 180 

<1 160 

<1 62 

<1 83 
<1 160 
<1 180 

<1 210 
<1 320 
<1 220 
<1 70 
<1 55 
<1 45 
<1 58 
<1 <10 
0 77 

<1 59 
<1 160 

<1 320 
<1 220 
<1 95 
<1 87 

60 

32 

258 

294 

40 

134 

54 

186 

264 

72 

382 

50 
490 

36 

210 

130 

370 

478 

404 

212 

448 
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• HUNTINGTON WATERSHED - STORM AND ORY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness 
T e # umhos NTU m /L m /L m /L m /L m /L 119/L 119/L 119/L µg/L 119/L 11 /L 119/L m /L 

BCC02 11/13197 
11'13197 
12116/97 

1/29198 
1129198 
1129198 
1130198 
1130198 

2/2/98 
5113/98 
5113198 
5113/98 
5116/98 
B/22/98 
6/23198 
7115198 
7115/98 

814198 
814/98 

8:42 ST 8 
22:42 SF 
12:15 OT 1 
9:16 ST 5 

10:16 SF 
11:16 ST 8 

1:16 SF 
1:16 ST 39 
7:16 SF 

. 2:36 ST 14 
18:36 SF 
20:36 ST 32 
12:36 SF 
10:43 OT 24 
9:43 
9:00 D 6 

15:00 
8:20 D 13 

21:20 
918/98 10:30 D 24 
919198 9:30 

10120198 
10121198 

9:49 D 24 
8:49 

1112/98 9:18 D 24 
1113198 8:18 
1118/98 3:27 ST 5 
1118198 4:27 SF 
1118/98 6:27 ST 9 
1118/98 22:27 SF 
1119198 0:27 ST 38 

11112/98 2:27 SF 
1218198 
1219/98 

114/99 
115/99 

1(25/99 
1125/99 
1125199 
1126199 
1126199 
1127199 
1/27/99 
1/29/99 

2/2/99 
213/99 
3/1/99 
3/2/99 

3111199 
3/11/99 
3111/99 

8:41 0 24 
7:41 
8:46 D 24 
7:46 
4:05 ST 5 
5:05 SF 
7:05 ST 13 
7:05 SF 
9:05 ST 15 

13:05 SF 
15:05 ST 19 
3:05 SF 

12:50 0 24 
11:50 
9;55 0 24 
8:55 

10:45 ST 5 
11:45 SF 
13:45 ST 6 

3111/99 23:45 SF 
3113/99 1 :45 ST 37 
3115199 5:30 SF 

490 

2700 
390 

310 

1200 

525 

2180 

2680 

1790 

2650 

1920 

2470 

2380 

1520 

470 

1780 

2330 

2560 

510 

360 

1480 

2320 

2500 

1670 

735 

1890 

150 

4.9 
61 

100 

13 

36 

2.4 

18 

18 

6 

8 

16 

33 

145 

27 

10 

5 

7.3 11.0 

8.1 27.0 <0.1 
7.6 11.0 1 

6.6 3,8 <0.5 

7 .5 12.8 <0.5 

7.8 7.0 0.07 

8.3 26.0 0.05 

8.3 20.0 <0.05 

8.3 8.4 0.08 

8.2 3.6 <0.05 

4.5 2.20 

1.1 0.81 
4.2 2.2 

6.7 2 

1.8 0.49 

1,1 o.n 

1.2 <0.05 

2.2 0.34 

3.8 <0.061 

2.8 0.06 

8.0 6.6 <0.05 1.9 <0.061 

8.2 23.0 0.39 2.5 0. 1 B 

8.3 20.8 0. 14 1.5 0.55 

7.8 21.0 0.75 11.6 4.28 

7.6 12.0 0.37 2.7 2.29 

8.1 24.0 0.47 1 .1 0.67 

8.3 0.06 <0.2 0.28 

22 8.2 35.0 <0.05 1 .4 0.18 

19 7.9 6.9 0.37 1.3 

32 7.7 5.2 0.34 1.6 

6 8. 1 19.4 0.26 1 .6 

05 8.4 37.0 0. 15 1.2 

6 8.3 29.6 0.06 1.0 

13 8.4 19.4 0.25 2.1 

14 8.0 13.0 0.49 2.5 

4 8.3 21.1 0.16 1.3 

0.70 

0.83 

0.43 

0.31 

0.12 

0.40 

0.21 

0.15 
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12 
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<2 
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7 

14 
<4 
5 

<4 
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<2 5 

11 
<2 
6 
<2 
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<4 
<4 
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<1 <10 
<2 72 
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<2 21 
<2 16 

<2 313 
<2 92 
<2 121 
<2 39 
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<2 31 
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<2 35 
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<2 23 
<2 28 
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HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 O·P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
T e # umhos NTU m /L m /L m /L m L m /L m /L m /L 119/L 119/L 119/L 119/L µg/L 119/L 119/L m /L 

BCC02 3/15/99 9:44 ST 5 220 78 7.8 5.0 0.41 3.9 1.25 590 130 1 17 59 38 12 <2 283 50 

3/15199 10:44 SF 12 16 <2 7 <2 15 

3/15/99 12:44 ST 3 160 25 7.7 4.4 0.36 1.5 0.55 50 16 <1 8 45 13 5 <2 88 40 
3/15/99 16:44 SF <I <8 27 <2 4 <2 26 
3/15/99 18:44 ST 44 1640 6 8.2 23.2 0.15 1.4 0.25 16 5 <1 <8 27 2 4 <2 32 420 

3/19/99 9:44 SF <1 <6 21 <2 4 <2 25 

3/25/99 12:03 ST 5 1680 31 8.2 17.7 0.17 2.2 0.61 130 80 <1 <8 32 9 7 <2 81 318 
3/25/99 13:03 SF <1 <8 23 4 5 <2 36 

3/25/99 15:03 ST 9 295 21 7.6 4.6 0.18 1.3 0.64 50 14 <I <8 22 6 5 <2 104 62 

3/26/9~ 7:03 SF <1 <8 14 <2 <4 <2 56 
3/26/99 9:03 ST 38 1880 3 8.3 19.7 0.08 0.7 0.12 15 8 <1 <8 15 <2 <4 <2 21 396 

3129/99 11;03 SF <1 <8 13 <2 <4 <2 15 

4/27/99 9:17 0 24 2510 5 8.4 23.7 0.05 1.8 0.09 12 4 
4/28/99 8:17 

5/4/99 8:20 D 24 2440 4 8.4 26.0 <0.05 0.7 <0.061 7 6 

5/5/99 7:20 

6/1/99 10:10 24 1490 32 8.0 10.7 0.36 1.8 0.49 50 20 

612/99 9:10 
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e 
HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC- Turb pH N03 NH3 TKN P04 o-P04 -TSS VSS Cd Cr Cu Pb NJ Ag Zn Hardness 
T e # um hos NTU m IL m IL m /L m /L m /L m /L m /L g/L 119/L 119/L 119/L µg/L 119/L _ µg/L m /L 

ABCC03 1014194 12:00 ST 4 560 
10/4194 18:00 
10/5/94 12:00 ST 3 400 
10/5/94 16:00 

11/16194 5;33 ST 5 1100 
11118/94 19:53 

3110195 21:55 ST 2 850 
3/10/95 23:55 
3111195 
3112195 
3112195 

1:55 ST 16 630 
7:55 
9:55 ST 30 2500 

3/14195 19:55 
12/12/95 21:12 ST 5 
12/12/95 22:12 
12/13/95 0:12 ST 15 
12/14195 
12114/95 
12/16195 

4:12 
10:12 ST 
20:12 

1/18/96 17:04 ST 
1/16/96 18:04 
1116196 20:04 ST 
1117/96 4:04 

30 

5 

5 

750 

400 

1900 

960 

230 

1/19/96 4:37 ST 5 2000 
1/19196 5:37 
1/19196 7:37 ST 3 210 
1119196 11:37 
1/21196 14:57 ST 5 330 
1121196 15:57 
1/21196 17:57 ST 9 61 O 
1122/96 9:57 
1125196 13:45 ST 860 
1122/96 11 :57 ST 38 1600 
1/25196 13:45 

1:57 ST 
2:57 

5 630 1131196 
1131196 
1131198 
1131196 

4:57 ST 10 210 

2/1/96 
2/3196 
2/3/96 

22:57 
14:57 ST 21 1700 
6:57 
8:57 ST 9 870 

2/4196 0:57 
314196 11 :56 ST 5 980 
314196 12:56 
314196 14:56 ST 11 190 
315196 10:56 
3/5/96 12:56 ST 35 2000 
318/96 8:56 

330.0 7.1 0. 7 2.20 16.00 8.80 

100.0 6.9 6.4 0.45 7.40 3.60 

16.0 7.B 10.0 0.53 4.70 1.20 

36.0 7.8 5.9 0.15 1.40 0.84 

34.0 7.8 5.7 0.10 0.94 0.77 

1.9 8.3 19.0 0.10 1.20 0.42 

780.0 7.3 19.0 2.80 47.00 27.00 

54.0 7.2 10.0 0.63 4.70 2.20 

2.6 8.5 21.0 0.28 1.20 0.40 

11.0 7.9 14.0 0.91 9.60 4.40 

34.0 7.3 7.5 1.60 5.10 1.90 

4.3 8.4 26.0 0.10 2.30 0.41 

15.0 7.9 12.0 0.92 3.20 0.82 

170.0 7.6 3.5 0.16 4.00 2.80 

19.0 7.6 8.5 0.10 1.60 0.86 

28.0 8.4 12'.0 0.50 3.80 1.70 
2.2 8.4 11 .o 0.10 1.20 o.30 

140.0 7.8 

58.0 

5.4 

14.0 

7.7 

8.5 

7.8 

8.1 

3.9 

18.0 

11.0 

0.27 3.30 

0.33 

0.10 

0.33 

2.70 

1.00 

2.20 

1.60 

1 .40 

0.42 

0.71 

78.0 8.5 11.0 0.54 3.50 1 .00 

23.0 7.7 2.5 0.47 1.30 0.77 

2.6 8.5 21.0 0.10 1.40 0.29 

10/30/96 4:43 ST 5 1700 1400.0 7.6 22.0 3.20 37.00 18.00 
10130186 5:43 F 
10130196 7:43 ST 7 220 62.0 7.0 5.9 0.87 2.90 1.80 
10/30/96 18:43 
10130196 21 ;43 ST 10 1200 11.0 B.1 18.0 0.14 1.40 0.83 
10/31 /86 1 5:43 

Appendix 4.2 

1200 Bl 6.8 63 380 25 66 1.1 1600 

440 43 3.6 24 250 100 45 1.5 840 

36 9 <1 <10 56 11 <40 <0.3 120 

110 26 <1 <10 31 17 <40 <1 100 

61 

<6 

17 

6 

2100 420 

74 35 

<6 <6 

470 110 

110 33 

12 8 

33 19 

360 84 

46 22 

42 27 
<6 <6 

180 

65 

13 

17 

19 

21 

9 

16 

70 23 

43 12 

<6 <6 

2900 530 

83 24 

13 9 

<1 <10 21 13 <40 

<1 34 15 2.3 <40 

6 63 310 1BO 62 

<1 11 120 40 <40 

<1 <10 29 

4 13 87 

10 <10 56 

<1 81 46 

<1 <10 49 

3 16 61 

<1 <10 36 

<1 <10 36 
<1 <10 22 

<1 20 49 

<1 <10 48 

<1 <10 26 

<1 <10 40 

<1 <10 41 

<1 <10 28 

<1 <5 19 

<2 <40 

41 

21 

19 

12 

3 3 
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53 16 

14 <20 
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<2 4 

17 

<2 

3 

10 

19 

14 

5 

12 

9 

4 

7 

9 

6 

6 50 310 130 

4 

52 
22 
12 

<1 <10 29 
<1 <10 47 

<1 <10 30 

4 
49 

5 7 

<1 

<1 

85 

36 

<1 1500 

<1 410 

<1 67 

2 340 

230 

<1 84 

<1 140 

<1 290 

<1 140 

<1 190 
<1 56 

170 

<1 240 

2 70 

3 77 

170 

3 120 

<1 78 

2 1300 
<1 110 
<1 330 

<1 180 

1BB 

128 

160 

84 

90 

236 
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80 

364 
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58 

346 

66 

74 
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260 
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134 

60 

326 

154 

132 

36 
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56 
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HUNTINGTON WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 O•P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T o # umhos NTU m /L m /L m IL 119/L 11 IL 119/L 119/L µg/L 119/L 119/L m /L 

ABCC03 11/21/96 7:34 ST 5 140 

100 
11/21/96 8:34 
11/21/96 10:34 ST 12 
11/22/96 8:34 
11/22/96 
11/25/96 

12/9196 
12/9196 
12/9/96 

12/10/96 
12/10/96 
12/10/96 
12/10/96 
12/11/98 
12/12/96 
12/13/96 

1/1/97 
1/1197 
1/2197 
112/97 
1/2197 
115/97 

1/21/97 
1122/97 
1122/97 
1/22/97 
1/23/97 
1123/97 
1123/97 
1/25/97 
1125197 
1125197 
1126197 
9/25197 
9125197 
9126197 
9/26/97 
9/28197 
9128/97 
9/29/97 

11/10197 
11/10/97 
11110197 
11111197 
11111197 
11/13197 
11113197 
11114197 
12/18197 
12/18197 
12/18197 
12/19/97 

1/29/98 

10:34 ST 31 1000 
6:34 

13:08 ST 3 250 
13:38 
16:08 ST 5 120 
0:08 
2:08 ST 10 750 

20:08 
22:08 ST 13 130 
22:0B 

0:08 ST 18 550 
14:0B 
21:08 ST 5 1100 
22:08 

0:08 ST 8 320 
14:08 
16:0B ST 40 B50 
22:08 
19:02 ST 4 600 

1:02 
14:17 ST 6 800 
23:02 

1:02 ST 9 260 
17:02 
19:02 ST 22 1900 
13:02 
15:02 ST 2 
17:02 
8:25 ST 58 
8:41 ST 

11:41 ST 6 390 
1:41 SF 
9:41 ST 24 1300 
7:41 SF 
9:41 ST 12 1600 
7:41 SF 

12:15 SF 5 
13:15 
15:15 ST 8 460 
5:15 SF 
7:15 ST 25 1400 
7:15 SF 
9:15 ST 11 340 
5:15 SF 

12:13 ST 5 650 
13:13 SF 
15:13 ST 7 200 
3:13 SF 
5:21 ST 5 860 

44.0 7.0 

32.0 7.2 

20.0 

200.0 

30.0 

10.0 

25.0 

58.0 

36.0 

28.0 

11.0 

46.0 

24.0 

38.0 

20.0 

8.6 

7.3 

7.2 

8.7 

7.4 

8.1 

8.0 

7.6 

8.3 

8.0 

8.0 

7.7 

8.4 

21.0 7.5 

120 6.8 

11 8.1 

2.4 8.2 

150 6.9 

10 8.3 

41 7.4 

440 7.5 

63 7.5 

14 7.6 

6.4 0.84 4.00 1.80 

3.1 0.35 1.40 0.90 

13.0 

5.9 

1.9 

8.6 

2.2 

7.7 

9.9 

5.0 

7.0 

6.7 

9.5 

2.5 

20.0 

12.0 

1.2 

7.0 

11.0 

9.2 

5.7 

10.0 

18.0 

7.1 

9.9 

4.2 

14.0 

0.12 

0.45 

0.21 

<0.1 

0.14 

0.15 

0.34 

0.60 

0.28 

0.25 

0.27 

<0.1 

<0.1 

0.27 

0.29 

0.3 

0.1 

<0.1 

1.5 

0.3 

0.7 

0.6 

0.6 

1.2 

1.50 

2.90 

0.81 

0.88 

0.88 

1.40 

2.40 

1.40 

0.78 

1.70 

1.70 

0.93 

1.60 

2.40 

0.79 

4.7 

1.7 

2.5 

0.63 

2.00 

0.43 

0.69 

0.71 

<0.2 

0.70 

0.60 

0.32 

0.77 

0.61 

0.58 

0.43 

0.73 

0.50 

2 

0.44 

0.2 

9.2 3.70 

2.7 0.57 

6.6 2.20 

4.1 2.50 

1.7 0.81 

4.6 1.00 
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25 
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<1 <10 11 10 
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11 78 44 
<1 <10 43 11 
<1 <10 29 2 
<1 <10 26 <2 
<1 <10 27 <2 
<1 <10 20 <2 
<1 <10 33 9 

1.0 16 110 19 
<1 <10 47 6 
<1 <10 <4 3 
<1 <10 25 <2 
<1 90 37 24 
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HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN ?04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T 8 # umhos NTU m L m /L m /l m L m IL m IL m /L I' /L µg/L µg/L 11gfL 119/L µg/L II /L m /L 

ABCCOJ 1/29198 6:21 SF <1 <10 34 6 7 <1 ~~ 

1129198 8:21 ST 18 820 140 7.8 :lO <0.5 1.4 0.63 110 24 <1 <10 27 12 9 <1 79 186 
1/30/98 18:21 SF 9 <10 18 4 8 1 26 
1/30198 20:21 ST 29 1300 11 8.2 ~6 <0.5 1.7 0.34 13 9 <1 <10 22 4 8 <1 26 262 
2/2/98 4:21 SF 18 <10 19 <2 <4 <1 <10 

5112/98 14:40 ST 5 1050 136 7.9 10 <0,05 8,.7 2 490 110 18 52 42 14 <2 370 210 
5112/98 15:40 SF <0.5 6 22 <2 6 <2 66 
5/12/98 17:40 ST 13 195 44 7.5 3.1 0.18 <1.0 2.33 88 40 <0.5 9 25 13 5 <2 91 56 
5(13198 17:40 SF <0,5 5 13 <2 <4 <2 26 
5/13/98 19:4,0 ST 33 1780 28 8.4 24.0 <0,05 1.1 <0.05 68 28 ~0.5 6 19 4 <4 <2 37 350 
5/16/98 11:40 SF <0.5 4 15 <2 <4 <2 17 
11/8/98 3:03 ST 5 1010 190 7.3 22.0 1.61 39.6 11.0 600 333 4 29 132 87 36 <2 888 190 
11/8/98 4:03 SF <1 <8 20 3 21 <2 100 
11/8/98 6:03 ST 9 460 23 7.5 9.7 0.18 2.6 1.2 80 50 <1 9 40 11 8 <2 149 115 
11(8198 22:03 SF <1 <8 22 <2 6 <2 70 
11(9/98 0:03 ST 36 1370 9 8.2 17.0 <0.05 1.2 0.4 16 8 <1 <8 20 2 <4 <2 50 295 

11/12/98 2:03 SF <1 <B 18 <2 <4 <2 40 
11/11(98 10:03 ST 6 <1 <8 41 14 9 <2 187 160 
11/11/98 20:03 SF <1 <8 31 <2 9 <2 103 
3/11/99 10:49 ST 5 670 88 7.7 9.9 0.51 B.8 0,6 210 110 2 15 71 39 16 <2 401 180 
3/11/99 11:49 SF <1 <8 24 <2 9 <2 83 
3/11/99 13:49 ST 2 375 64 7.5 7.2 0.53 5.7 1.B 220 98 1 13 70 33 15 <2 414 100 
3/11/99 15:49 
3/20/99 6:25 ST 5 755 18 7.5 9.6 0.48 3.9 1.7 210 62 <1 9 40 14 10 <2 210 184 
3/20/99 7:25 SF <1 <8 22 <2 8 <2 109 
3/20/99 9:25 ST 4 405 12 7.2 7.2 0.26 2.9 0.8 50 24 <1 <8 38 8 B <2 135 112 
3/20/99 15:25 SF <1 <8 33 13 8 <2 81 
3/21/99 9:25 ST 35 1460 2 8.7 11.4 <0.05 1.4 0.1 7 3 <1 <8 32 <2 <4 <2 28 292 
3/24/99 7:25 SF <1 <8 26 <2 4 <2 22 
3/25/99 11:44 ST 5 565 26 7.9 4.8 0.31 4.4 1.6 220 166 <1 <8 33 22 B <2 193 126 
3/25/99 12:44 SF <1 <8 19 <2 4 <2 26 
3/25/99 14:44 ST 8 380 18 7.7 5.5 0.13 1.3 0.4 42 14 <1 <8 24 6 5 <2 101 86 
3/26/99 6;44 SF <1 <6 18 <2 <4 <2 55 
3/26/99 B:44 ST 38 1270 2 8.6 10.2 0.05 1.3 0.1 9 6 <1 <8 23 <2 <4 <2 40 282 

3129199 10:44 SF <1 <8 17 <2 <4 <2 25 
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- -HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 O·P04 TSS VSS Cd Cr Cu Pb Nl Ag Zn Hardness 
T c # umhos NTU m /L m /L m IL m /L m L m /L m IL 119/L ,,g/L 11QIL µg/L µg/L 119/L 119/L m /L 

WMCC04 11/10/94 6:50 ST 
11/10/94 1 0:50 
11/10/94 12:50 ST 
11/10/94 20:50 
11/16/94 5:41 ST 
11/16194 11 :41 

3 

5 

500 130.0 6.4 

490 29.0 6.7 

5.8 1.30 

9.6 0.52 

4 1100 20.0 7.8 13.0 0.43 

3110/95 21 :29 ST 3 700 70.0 8.0 8.9 0.10 
3111195 1 ;29 
3111195 3:29 ST 15 450 39.0 7.7 6.4 0.10 
311 2/95 7.: 29 
3/12/95 9:29 ST 30 1700 2.3 8.2 21.0 0.10 
3/14195 19:29 
9/27/95 9:00 6 1800 0.7 8.3 21.0 0.10 
9/27/95 14:00 
9/27/95 15:00 18 1900 0.9 8.3 17.0 0.10 
9/28/95 8:00 

6.40 

2.50 

4.60 

1.40 

0.99 

0.98 

2.30 

1.30 

4.40 

1.50 

1.50 

1.10 

0.86 

0.32 

0.40 

0.20 

12/12/95 21:19 ST 4 740 590.0 7.3 25.0 2.90 26.00 13.00 
12/12/95 22:19 
12/13/95 0:19 ST 10 400 51.0 6.9 9.0 0.58 3.40 
12/13/95 18:19 
12/14/95 10:19 ST 30 1800 2.1 8.3 22.0 0.29 0.89 
12/16/95 8:19 

1/16/96 16:36 ST 5 1100 45.0 7.7 27.0 1.30 10.00 
1/16/96 17:36 
1/16/96 19:36 ST 
1117/96 7:36 
1/19/96 
1/19/96 
1/19/96 

5:07 ST 
6:07 
8:07 ST 

1/19/96 16:07 
1/19/96 18:07 ST 
1/21/96 16:07 
1/21/96 22:07 ST 
1/22/96 6:07 

7 

5 

5 

23 

6 

440 180.0 7.5 9.1 0.88 

910 25.0 8.0 25.0 0.82 

480 55.0 8.1 14.0 0.38 

1600 3.9 

540 120.0 

8.3 

7.9 

15.0. 0.12 

6.2 0.16 

1/22/96 10:07 ST 10 1400 6.9 8.4 15.0 0.10 
1/23196 4:07 
1131196 1:46 ST 5 930 12.0 8.0 14.0 0.33 
1/31196 2:46 
1131196 4:46 ST 8 210 140.0 7.4 3.8 0.47 
1131196 18:46 
1131196 20:46 ST 30 1100 19.0 8.4 14.0 0.10 

2/3196 6:46 
2/3/96 8:46 ST 8 660 21.0 7.9 7.9 0.28 
2/4196 0;46 
314/96 11 :35 ST 5 1100 56.0 8.2 14.0 0.46 
3/4/96 12;35 
314/96 16:35 ST 10 190 82.0 8.0 3.0 0.35 
315196 10:35 
315196 12:35 ST 35 1400 2.2 8.4 15.0 0.10 
3/8/96 10:35 

10130196 5:00 ST 5 550 270.0 7.1 13.0 1.50 
10/30/96 13:00 SF 
10130/96 15:00 ST 7 620 62.0 7.9 10.0 0.42 

5.20 

4.30 

3.30 

1.80 

2.90 

0.83 

2.30 

3.00 

1.10 

2.20 

2.00 

1.40 

0.71 

8.20 

1.60 

2.00 

0.45 

2.40 

290 

0.90 

1.00 

0.30 

2.50 

0.45 

0.77 

1.90 

0.49 

0.87 

0.76 

1.40 

0.29 

4.00 

1.30 
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340 

37 

28 

180 

52 

<6 

,o 

7 

2100 

84 

160 

230 

56 

76 

7 

260 

18 

38 

160 

26 

46 

67 

160 

12 

520 

60 

63 1.1 <10 210 55 <40 0.93 350 

23 

20 

29 

16 

<1 <10 35 9.5 <40 <0.3 97 

<1 <10 80 8.4 <40 0.95 140 

<6 

12 

<6 

<1 <10 

<1 <10 

<1 <10 

28 

22 

15 

<1 <10 18 

<1 <10 21 

33 <40 <1 110 

12 <40 <1 57 

<2 <40 <1 19 

<2 <40 <1 14 

<2 <40 <1 17 

380 3 32 480 140 55 1 1100 

<1 230 26 <1 <10 51 

<6 <1 <10 40 

59 10 <10 84 

53 

29 

22 

6 

45 

6 

16 

36 

11 

19 

23 

20 

<6 

110 

13 

<1 15 58 

<1 <10 39 

<1 <10 32 

<1 <10 

14 

23 

84 

<1 <10 24 

<1 13 41 

16 59 

<1 <10 27 

<1 <10 41 

<1 <10 34 

<1 <10 33 

<1 <5 15 

2 21 83 
<1 <10 23 
<1 11 31 

26 <40 

<2 <40 

24 15 

24 

9 

10 

<2 

48 

<2 

10 

50 

13 

6 

B 

11 

16 

4 

7 

25 

B 10 

13 10 

14 24 

19 5 

3 <4 

50 31 
<2 14 

11 8 

<1 33 

3 260 

4 200 

<1 140 

<1 100 

<1 37 

<1 330 

2 42 

<1 110 

<1 360 

<1 79 

4 BO 

<1 130 

<1 120 

<1 36 

<1 530 
<1 ,so 
<1 130 

100 

105 

205 

164 

112 

440 

185 

92 

540 

304 

350 

258 

124 

452 

132 

404 

256 

46 

318 

172 

258 

56 

880 

170 

180 

0014080
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HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb 
T o # umhos NTU 

pH NOJ 
m /L 

NHJ 
m /L 

WMCC04 10/31196 3:00 
10131/96 5:00 ST 36 1400 1.8 8.4 17.0 0.15 

1113/96 
11/21/96 
11/21/98 
11/21/96 
11/22/96 
11/23/96 
11125/96 

12/9/96 
1219/96 
12/9/96 

3:00 
7:04 ST 5 250 160.0 7.4 
8:04 

10:04 ST 12 140 98.0 7.5 
8:04 
8:44 ST 24 1200 14.0 8.4 
6:04 

14:00 ST 5 
15:00 
17:00 ST 6 230 120.0 7.B 

3:00 

6.2 

3.8 

16.0 

4.0 

0.59 

0.33 

0.18 

0.21 
12/10/96 
12110/96 5:00 ST 10 980 14.0 B.3 12.0 <0.1 
12/10/96 23:00 
12111/96 
12112196 
12/12/96 
12/13198 
12/27196 
12/27/96 
12/27196 
12/28/96 
12/28/96 
12/31/96 

1:00 ST 7 
1:00 

210 34.0 7.5 3.4 0.22 

3:00 ST 17 910 4.9 8.1 11.0 0.15 
11:00 
10:00 ST 5 
11:00 
13:00 ST 10 
7:00 

960 140.0 7.9 

230 330.0 7.8 

15.0 

3.4 

0.27 

0.43 

9:05 ST 36 1400 5.4 8.3 16.0 <0.1 
9:05 

1/21/97 20:00 ST 3 230 130.0 7.5 3.6 0.27 
1/22/97 0:00 
1122197 2:00 ST 11 990 11.0 7.9 13.0 <0.1 
1/22/97 22:00 
1/23/97 O:OO ST 4 310 67.0 7.8 5.4 
1123/97 6:00 
1123/97 
1/25/97 
1/25197 
1125/97 
1/26/97 
9/25197 
9125197 
9125197 
9126197 
9126197 
9/27/97 

11/10197 
11/10197 
11/10/97 
11/10/97 
11/11/97 
11/12/97 
11/13/97 
11/14197 
12/18/97 
12/18/97 
12/18/97 

8:00 ST 28 1300 15.0 8.1 19.0 
14:00 
16:00 ST 3 340 84.0 8.0 6.0 
20:00 

8:55 ST 120 66.0 7.6 1.9 
9:32 ST 5 930 240 7.0 9.5 

10:32 SF 
12:32 ST 6 360 100 7.2 6.8 

0:32 ST 14 1400 3.9 8.5 14.0 
22:32 SF 

2:32 SF 
11:24 SF 5 25.0 
12:24 SF 
14:24 ST 5 490 140 7.0 7.9 
22:24 SF 

8:24 ST 12 1200 5.3 8.2 14.0 
6:24 SF 
8:43 ST 11 470 45 7.9 6.9 
4:43 SF 

12:25 ST 5 510 130 7.7 8.5 
13:25 SF 
15:25 ST 9 480 31 7.5 7.6 

0.21 

<0.1 

0.38 

0.26 
3 

0.5 
0.2 

1.5 

0.2 

0,8 

0.6 

<0.5 

TKN 
m /L 

0.50 

4.80 

1.90 

1.20 

uo 

0.83 

1.00 

0.98 

2.40 

2.20 

1.10 

1.80 

0.91 

1.40 

0,74 

1.40 

0.56 
21.0 

9.2 

1.7 

3.3 

3.1 

1.2 

P04 
m /L 

0.31 

2.40 

1.70 

0.47 

1.00 

0.61 

0.92 

<0.2 

0.61 

2.80 

0.23 

0.91 

0.40 

0.83 

0.32 

1.90 

0.62 
5 

2 
0.58 

2.7 

0.5 

1.5 

1.7 

0.6 
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o-P04 
m /L 

<0.5 

<0.5 
<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

TSS 
m /L 

<6 

260 

180 

<6 

130 

37 

51 

<6 

58 

670 

10 

210 

8 

14 

20 

130 

75 
510 

170 
14 

170 

<6 

170 

640 

140 

vss 
m FL 

<6 

42 

26 

<6 

16 

8 

15 

<6 

15 

50 

<6 

31 

<6 

6 

10 

26 

13 
120 

52 
12 

61 

7 

44 

170 

27 

Cd Cr Cu Pb NI Ag Zn 
119/L 119/L pg/L pg/L 119/L 119/L 119/L 

<1 <10 19 

18 83 

<1 10 47 

<1 <10 13 

2 35 85 

<1 <10 23 

<1 <10 17 

<1 <10 20 

<1 <10 15 

<1 <10 23 

<1 19 41 

<1 <10 11 

<1 <10 31 

<1 <10 19 

<1 <10 31 

<2 <4 

41 14 

32 <20 

<2 6 

88 30 

18 5 

4 

12 

2 

8 

39 

<2 

12 

3 

20 

<4 

12 

<4 

5 

16 

<4 

6 

5 

5 

<1 <10 26 4 <4 

2 <10 38 160 16 

<1 <10 14 15 5 
2 16 89 44 29 

<1 <10 32 5 37 
<1 <10 69 27 18 
<1 <10 18 <2 <4 
<I <10 49 17 14 
<1 <10 17 <2 6 
<1 <10 56 17 20 

<1 <10 80 16 18 
<1 <10 62 7 21 
<1 <10 30 2 <4 
<1 <10 23 <2 <4 
<1 <10 41 21 4 
<I <10 17 4 6.0 
<1 20 39 59 10 
<1 <10 16 <2 <4 
<1 <10 16 12 <4 

<1 48 

<1 290 

<1 170 

<1 69 

420 

<1 85 

<1 20 

<1 76 

<1 74 

130 

<1 240 

<1 75 

<1 170 

<1 <10 

<1 22 

<1 100 

<1 530 

<1 190 
2 720 

<1 340 
<1 210 
<1 56 
<1 140 
<1 45 
<1 410 

<1 390 
<1 310 
<1 63 
<1 47 
<1 220 
<1 87 
<1 270 
<1 22 
<1 49 

Hardness 
m /L 

478 

94 

58 

404 

66 

68 

306 

52 

295 

320 

82 

426 

66 

305 

95 

410 

102 

36 
330 

104 
364 

240 

350 

446 

136 

134 

142 

0014081
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HUNTINGTON WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 O·P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m /L m /L m /L m /L m /L m /L ,,g/L pg/L ,,g/L pg/L 119/L 119/L ,,g/L m /L 

WMCC04 12/19/97 7:25 SF <1 <10 16 <2 <4 <1 <10 
12/19/97 9:25 ST 38 1200 9.2 8.2 19.0 <0.5 1.2 0.3 16 12 <10 <10 20 3 <4 <1 37 376 
12/22/97 11:25 SF <10 <10 19 <2 <4 <1 33 

1/29/98 7:04 ST 5 390 10 7.4 12.0 1.2 5.0 1.3 <0.5 98 43 <1 <10 46 13 9 <1 4-00 114 

1/29/98 8:04 SF <1 <10 28 <2 7 <1 23 
5/12/98 12:25 ST 5 1660 3.1 8.3 20.0 <0.05 3,2 0 68 36 <1 <4 17 <2 <4 <2 35 440 

5/12/98 13:25 SF 5 15 <2 <4 <2 31 
5/12/98 15:25 ST 13 290 22 7.8 4.8 0.1 1.1 60 36 <1 7 56 16 4 <2 88 86 
5/13/96 15:25 SF <1 5 16 <2 <4 <2 23 
5113/98 17:25 ST 34 1670 1.4 8.2 28.0 <0.05 1.1 <0,05 32 24 _<1 <4 17 <2 <:4 <2 18 510 

5/16/98 11:25 SF <1 ,::4 15 <2 <4 <2 15 

3/11/99 10:28 ST 5 1130 23 8.3 19.6 0.7 3.7 0.5 80 40 <1 <e6 76 17 8 <2 210 328 

3/11/99 11:28 SF <:1 <8 42 4 5 <2 98 

3/20/99 6:14 ST 5 1010 5 7.7 14.9 0.3 2.2 0.6 22 15 <1 <8 36 4 5 <2 87 300 

3/20/99 7:14 SF <1 <B 31 <2 7 <2 67 

3/20/99 9:14 ST 8 645 6 7.8 9.9 0.1 1.7 0.3 14 12 <1 <8 31 3 6 <2 57 208 

3/20/99 23:14 SF <1 <B 29 <2 5 <2 51 

3/21/99 1:14 ST 40 1630 8.4 19.0 <0.05 0.7 0.1 <4 <1 <1 <8 23 <2 <4 <2 21 422 

3/24/99 7:14 SF <1 <8 19 <2 4 <2 18 

3/25/99 11:45 ST 5 525 23 7.7 6.5 0.4 3.9 1.4 170 62 <1 9 50 25 9 <2 227 140 

3/25/99 12:45 SF <1 <B 19 <2 <4 <2 32 

3/25/99 14:45 ST 9 510 21 7.9 7.4 0.2 1.3 0.9 130 24 <1 B 31 14 5 <2 132 140 

3/26/99 6:45 SF <1 <8 19 <2 <4 <2 38 

3/26/99 8:45 ST 38 1530 2 B.4 18.2 <0.05 0.6 0.1 <4 <1 <1 <8 18 <2 <4 <2 23 500 

3/29/99 10:45 SF <1 <8 15 <=2 <4 <2 19 
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HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ TKN P04 o-P04 TSS vss Cd Cr Cu Pb NJ Ag Zn Hardness 
T e # umhos NTU m /L m /L m /L m /L m IL ,,g/L µg/L 119/L µg/L 119/L 119/L I' /L m /L 

EGWC05 6/14194 10:38 24 1500 26.0 8.3 0.3 0.13 1.60 0.27 BO 8 
6/14194 9:36 
7/13194 10:48 24 1600 34.0 8.6 0.3 0.20 1.60 0.59 58 22 
7/14/94 9:46 
10/4/94 12:30 ST 4 1400 120.0 7.1 4.0 1.50 7.80 3.00 240 12 1.2 <10 39 24 140 1.8 170 344 
10/4/94 16:30 
10/4/94 18:30 ST 9 740 94.0 7.1 5.6 2.00 9.70 2.60 220 28 1.2 11 41 32 59 1.7 240 184 
10/5/94 10:30 
10/5/94 12:30 ST 11 840 76.0 7.4 5.9 0.94 5.60 1.70 120 15 <1 <10 31 17 76 1.9 160 228 
10/6194 8:30 
10/6194 12:30 ST 23 910 160.0 7.8 2.6 1.30 47.00 2.60 230 39 <1 <10 66 26 <40 1.1 130 200 
10/8/94 8:30 

10/13/94 10:30 24 1200 95.0 8.2 2.8 0.82 3.30 1.90 170 28 
10/14/94 9:30 
11/8/94 4:00 ST 5 1800 60.0 7.9 7.1 0.34 2.10 0.50 84 16 <1 <10 42 11 <40 2.1 120 455 

1118/94 12:00 
11/8/94 14:00 ST 19 1300 58.0 7.5 9.8 1.00 4.90 1.10 67 10 <1 <10 25 8 54 0.58 95 345 

11110/94 2:00 
11/10194 6:00 ST 200 <1 <10 78 66 <40 <0.3 300 165 

11/10194 22:00 ST 13 580 160.0 6.7 5.4 0.44 5.10 2.90 380 36 1.3 10 100 49 <40 <0.3 260 155 

11/12/94 4:00 
3/2/95 12:00 ST 4 1900 12.0 6.3 19.0 0.24 2.30 0.41 23 10 <1 <10 20 3.3 <40 <1 44 460 

3/2/95 18:00 
312/95 20:00 ST 20 670 27.0 7.9 10.0 0.46 2.30 0.91 61 16 <1 <10 23 1i <40 1.2 63 174 

3/4/95 10:00 
3/4/95 12:00 ST 6 660 6.2 7.9 6.4 0.15 1.80 0.82 14 7 <1 <10 32 3.5 <40 1.1 32 170 

314/95 22:00 
315/95 o:oo ST 18 170 37.0 7.4 1.3 0.15 1.10 0.94 67 11 <1 <10 39 15 <40 <1 85 46 

3/8/95 10:00 
3/10/95 21:57 ST 3 250 92.0 7.5 3.3 0.10 1.20 1.20 180 31 <1 15 36 24 <40 <1 110 58 

3111/95 1:57 
3/11/95 3:57 ST 15 250 40.0 7.4 3.3 0.11 uo 1.20 62 16 <1 <10 27 11 <40 <1 70 64 

3/12/95 7:57 
3112/95 9:57 ST 30 670 9.B 8.0 12.0 0.17 0.85 0.77 12 6 <1 <10 16 3.4 <40 <1 27 240 

3114195 19:57 
5/8/95 11:10 24 1700 4.1 8.4 5.9 0.19 1.50 0.20 <6 <6 

5/9/95 10:10 
6/7/95 10:27 24 1600 26.0 8.4 6.6 0.11 2.40 0.65 71 34 

6/8/95 9:27 
7/10/95 13:35 24 1600 100.0 B.1 1.3 0.17 5.70 1.90 190 54 

7/11/95 12:35 
8/9/95 10:49 24 1700 94.0 8.5 1.1 0.17 2.90 1.BO 160 47 

8/10/95 9:49 
9/5/95 9:29 24 1500 61.0 8.2 0.2 0.19 3.50 1.40 120 36 

9/6195 8:29 
10/10/95 13:20 24 1600 25.0 8.4 1.8 0.47 3.00 0.48 43 17 

10111/95 12:20 
11/6/95 13:45 24 1500 66.0 8.4 4.5 0.39 2.80 0.81 130 23 

11/7/95 12:45 
12/6195 13:19 17 1600 140.0 8.5 8.1 0.25 3.30 1.20 210 53 
1217/95 5:19 

12/12/95 20:35 ST 5 1200 180.0 7.9 14.0 0.61 B.40 2.40 300 61 <1 10 70 29 <40 <1 310 304 

12/12/95 21:35 

Appendix 4.2 

0014083



• HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb 
T e # umhos NTU 

EGWCOS 12/12/95 23:35 ST 11 
12/14195 3:00 
12114195 9:35 ST 30 
12/16195 19:35 
1/10/96 8:47 
1/11/96 7:47 
1/16/98 17: 17 ST 
1/16/96 18:17 

24 

5 

1/16/96 20:17 ST 10 
1/17196 14:17 
1/17/98 18:17 ST 19 
1/19/96 4:17 
1/19/98 6:17 ST 5 
1/19/96 14:17 
1/19196 16:17 ST 24 
1/21/96 14:17 
1121196 16:17 ST B 
1/22/96 16: 17 
3/4/96 12:07 ST 5 
3/4196 13:07 
3/4/96 15:07 ST 11 
3/5196 11 :07 
3/5196 13:07 ST 35 
3/8/96 9:07 

3/27196 9:45 
4/29/96 1 3:34 24 
4130/96 12:34 
5128196 10:30 
6/17 /96 10:30 
7/15196 10:57 24 

. 7/16/96 9:57 
817/96 10:51 24 
6/6/96 9:51 
9/4196 10:44 24 
9/5/96 9:44 

10/2/96 15:36 9 
10/2/96 23:36 

10130/96 
10130/96 
10/31/96 

11:45 ST 6 

11/3/96 
11114/96 
11/21/96 
11121/96 
11/21/96 
11122/96 
11/22/96 
11/25/96 

12/9/96 
12/9/96 
1219/96 

12/10/96 
12110196 

21:45 
7:45 ST 32 
9:45 

10:50 
7:25 ST 5 
8:25 

10:25 ST 14 
2:25 
4:25 ST 34 
6:25 

12:39 ST 5 
13:39 
15:39 ST 7 
3:39 
5:39 ST 10 

460 

780 

1700 

1000 

260 

640 

450 

490 

1100 

120 

400 

1700 
1500 

1600 
1500 
1500 

1400 

1400 

1500 

220 

690 

1500 
620 

200 

670 

900 

150 

300 

110.0 

8.6 

5.3 

76.0 

63.0 

61.0 

64.0 

21.0 

66.0 

52.0 

6.0 

3.2 
4.4 

7.4 
6.9 

33.0 

27.0 

17.0 

6.5 

130.0 

92.0 

44.0 
580.0 

350.0 

12.0 

180.0 

110.0 

32.0 

pH 

7.5 

8.1 

8.6 

7.6 

7.5 

8.1 

7.9 

7.5 

7.2 

8.4 

8.0 

8.1 
8.1 

8.1 
8.1 
8.2 

8.4 

8.6 

8.4 

7.1 

8.0 

8.4 
7.5 

7.7 

8.2 

7.9 

7.5 

7.6 

NOJ 
m /L 

12.0 

11.0 

14.0 

14.0 

7.4 

9.1 

13.0 

6.4 

2.7 

9.3 

2.0 

4.9 

12.0 
1.1 

0.7 
0.7 
0.3 

0.8 

<0.2 

0.6 

6.5 

7.9 

3.9 
12.0 

4.0 

5.9 

6.9 

2.3 

3.5 

NHJ 
m /L 

0.71 

0.69 

0.10 

0.40 

0.74 

0.34 

0.91 

0.10 

0.76 

0.28 

0.34 

0.21 

0.13 
0.13 

0.15 
0.14 
<0.1 

0.16 

0.35 

0.23 

0.82 

2.20 

0.29 
<0.1 

<0.1 

0.19 

0.12 

0.24 

<0.1 

TKN 
m /L 

5.50 

2.40 

1.90 

7.50 

3.70 

3.60 

4.30 

1.90 

3.60 

3.30 

1.20 

1.30 

2.00 
1.70 

2.20 
0.50 
2.90 

0.60 

2.00 

3.00 

3.00 

2.60 

1.40 
5.70 

2.60 

1.30 

2.50 

1.50 

1.20 

P04 o-P04 
m /L m /L 

2.60 

0.77 

0.36 

2.10 

1.60 

1.00 

1.10 

1.20 

3.10 

1.00 

0.87 

0.64 

0.20 
0.27 

0.32 
0.20 
0.54 

0.36 

0.48 

0.51 

1.90 

1.20 

0.36 
1.80 

2.30 

0.82 

1.10 

1.30 

0.87 
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TSS 
m /L 

170 

15 

10 

210 

100 

110 

110 

36 

76 

77 

16 

6 
30 

15 
20 
47 

73 

62 

56 

150 

94 

73 
93 

310 

23 

110 

130 

61 

vss 
m IL 

Cd Cr Cu 
19/L · ,,g/L ftg/L 

28 <1 12 42 

25 <6 <1 22 

<6 

58 

27 

30 

31 

13 

26 

19 

6 

<6 
15 

7 
6 

20 

25 

20 

32 

26 

17 

19 
22 

38 

7 

26 

23 

13 

<10 59 

<1 <10 42 

<1 70 37 

<1 <10 40 

<1 <10 28 

16 40 

<1 <10 36 

<1 <10 34 

<1 <5 17 

<1 <10 5 

<1 <10 41 

<1 <10 27 

<1 <10 52 

<1 18 53 

<1 <10 21 

<1 <10 32 

<1 <10 30 

<1 <10 27 

-
Pb NJ Ag Zn Hardness 
g/L ,,g/L 119/L 119/L m /L 

23 <40 

3 <40 

24 19 

<1 200 

<1 71 

3 200 

18 15 3 120 

13 20 <1 98 

17 16 <1 130 

5 12 <I 60 

87 <20 <1 330 

10 13 2 130 

10 5 <1 100 

4 a <1 50 

<2 B <1 38 

22 

6 

3 

30 

4 

13 

36 

7 

13 

11 

20 

17 

9 

9 

9 

11 

<1 200 

<1 100 

<1 150 

<1 190 

<I 120 

<I 120 

<1 130 

<1 50 

104 

296 

262 

88 

198 

130 

146 

60 

254 

44 

112 

770 

45 

216 

160 

70 

198 

164 

43 

68 
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HUNTINGTON WATERSHED -STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb 
T C # umhos NTU 

EGWCOS 12110/96 
12/11/96 
12/12/96 
12/12/96 
12/13/96 
12/27/96 
12/27/96 
12/27196 
12/28196 
12/281~6 
12/31196 

1121/97 
1/21197 
1/21/97 
1122/97 
1/22/97 
1122197 
1123197 
1/23/97 
1/23/97 
1/25197 
1/25/97 
1125197 
1/26197 
2/24197 
3/24/97 
4/28/97 

23:39 
1:39 ST 
3:39 
5:39 ST 
9:39 

10:05 ST 
11:05 
13:05 ST 
7:05 
9:05 ST 
9:05 

20:03 ST 
21:03 
23:03 ST 

7:03 
9:03 ST 

23:03 
1:03 ST 

21:03 
23:03 ST 
13:03 
15:03 ST 
21:03 

B:40 ST 
11:55 
10:50 
13:47 

4129197 12:47 
5129197 10:30 

14 

15 

5 

10 

37 

5 

5 

13 

11 

20 

4 

24 

712197 14:00 OT 24 
713197 13:00 
8(//97 13:00 OT 

9/17/97 13:30 OT 1 
5 9125197 9:0B ST 

9125/97 10:08 SF 
11/5/97 10:50 OT 

SF 
11/10/97 11 :45 SF 5 
11/10/97 
11110197 
11/11197 
11/11197 
11113197 
11/13/97 
11/14/97 
11/26197 
11126197 
11126/97 
11/27197 
11127197 
11/30/97 
12116/97 
12/18197 

12:45 
14:45 ST 9 
6:45 SF 
8:45 ST 22 
2:45 SF 
4:45 ST 15 
8:45 SF 
9:18 ST 5 

10:18 SF 
12:1B ST 16 
18:18 SF 
20:18 ST 30 
6:18 SF 

12:00 OT 1 
12:55 ST 5 

130 

490 

1500 

370 

970 

560 

160 

450 

200 

570 

280 

79 
1800 
1700 
1700 

1500 
6000 

1500 
1600 

360 

1600 

550 

650 

340 

570 

240 

910 

1500 
460 

34,0 

14.0 

32.0 

37.0 

9.5 

90.0 

43.0 

23.0 

30.0 

11.0 

50.0 

45.0 
3.0 
3.5 
4.8 

5.1 
6.1 

8 
14 

680 

7.3 

100 

40 

46 

390 

68 

16 

16 
220 

pH 

7.3 

7.8 

8.2 

7.7 

8.2 

7.9 

7.6 

7.6 

7.4 

7.4 

7.9 

7.4 
6.0 
8.1 
6.2 

8.6 
8.2 

8.1 
7.9 
7.5 

7.9 

7.2 

7.9 

7.7 

6.6 

7.0 

7.6 

7.9 
7.4 

NOJ NHJ TKN P04 o-P04 TSS 
m /L m /L m /L m /L m IL 

1.9 

5.5 

14.0 

4.1 

7.8 

13.0 

2.9 

5,6 

2.4 

6.3 

3.2 

1.3 
14.0 

5.5 
1.8 

0.9 
<0.2 

<0.4 
6 

11 

11 

5 

6 

5 

5 

7 

22 
8 

<0.1 

0.15 

0.19 

0.31 

0.12 

0.20 

0.13 

<:0.1 

<0.1 

0.28 

0.29 

0.22 
0.31 
<0.5 
<0.1 

0.25 
<0.1 

<0.1 
1 

2 

0.90 

0 

0 

0 
<0.5 

0.85 

1.00 

1.70 

1.50 

1.40 

2.20 

1.30 

0.88 

0.76 

0.80 

0.93 

0.84 
1.70 
1.60 
1.40 

1,70 
2.0 

1.7 
7.3 

12.0 

2.1 

7.9 

4.5 

4.0 

7.3 

2.56 

1.5 

1.3 
3.6 

1.00 

0.72 

0.50 

0.76 

0.46 

1.10 

0.73 

0,54 

0.67 

0.58 

0.73 

1.00 
0.79 
0.48 
0.28 

0.23 
<0.2 

5 

0 

2 

2 

5 

0.50 

1.0 
2 
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<0.5 

<0,5 

<0,5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

57 

16 

31 

65 

11 

190 

48 

25 

39 

10 

72 

67 
23 
12 
10 

8 
11 

17 
27 

860 

99 

45 

230 

860 

20 

17 

20 
460 

VSS Cd Cr Cu Pb Ni Ag Zn Hardness 

13 

10 

7 

17 

<6 

46 

13 

7 

13 

9 

26 

18 
10 
8 
9 

6 
10 

<6 
16 

180 

47 

13 

51 

720 

<20 

11 

<6 
72 

119/L µg/L 119/L 119/L µg/L 119/L 119/L m IL 

<1 <10 

<1 <10 

<1 <10 

<1 <10 

<1 <10 

<1 <10 

<1 <10 

<1 <10 

<1 <10 

<1 <10 

<l <10 

<1 <10 

21 

15 

27 

23 

16 

28 

23 

18 

28 

19 

33 

16 

10 

3 

5 

12 

<2 

11 

6 

4 

7 

3 

12 

9 

<4 

4 

23 

<4 

4 

44 

5 

11 

7 

<4 

<4 

8 

<1 51 

<1 120 

<1 97 

<1 120 

<1 79 

<1 190 

<1 100 

<1 <10 

<1 <10 

<1 120 

<1 180 

<1 1BO 

8 24 110 110 30 930 
<10 13 4 12 <1 340 

1 3,0 5 3.0 6.0 <1 49 
2 4 4 3 6 <1 49 

<1 <10 43 7 12 <1 160 

<1 <10 50 
<1 <10 28 
<1 <10 16 
<1 <10 25 
<1 <10 36 
<1 <10 19 
2 <10 50 

<1 <10 8 
<1 11 29 
<1 <10 15 
4 <10 20 
,::\, <10 17 
<1 <10 7 
<1 15 48 

13 
7 
7 

2.0 
25 
10 
66 
<2 

25 
<2 

4.0 
<2 
3 

45 

24 
18 
10 
11 
5.0 
6 

12 
<4 
6 

-,4 

5 
6 
5 

17 

<1 380 
<1 220 
<1 88 
<1 66 
<1 210 
<1 100 
<1 
<1 39 
<1 150 
<1 98 
<1 52 
<1 57-
<1 46 
<1 270 

42 

145 

470 

106 

384 

144 

52 

114 

59 

184 

94 

30 

320 

420 

174 

244 

98 

140 

64 

258 

492 
124 

0014085



0 
HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE 

EGWC05 12/18/97 
12118/97 
12/19/97 
12/19/97 
12122/97 

113/98 
1/3/98 
113198 
1/4198 
1/4/98 
1/6198 

1/9/98 
1/9/98 
1/9/98 

1/10/98 
1/10/98 
1/13/98 
1/29/98 
1/29/98 
1129/98 
1/30/98 
1/30/98 

2/2/98 
2/14/98 
2/14/98 
2/14/98 
2/15/98 
2/15/98 
2/16/98 
2/16/98 
2/18/98 
5/12/98 
5112/98 
5112/98 
5/13/98 
6/22/98 
6/23/98 
7/15/98 
7/15/98 

8/4/98 
815/98 
918/98 
9/9/98 

10/20198 
10121198 

11/2/98 
11/3/98 
11/8/98 
11/8/98 
1118/98 
1118/98 
11/9/98 

TIME SAMPLES EC 
T e # umhos 

13:55 SF 
15:55 ST 
7:55 SF 
9:55 ST 

11:55 SF 
0:54 ST 
1:54 SF 
3:54 ST 
5:54 SF 
7:54 ST 

23:54 SF 

9 

38 

5 

14 

33 

9:44 ST 5 
10:44 SF 
12:44 ST 13 
12:44 SF 
14:44 ST 34 

8:44 SF 
6:23 ST 5 
7:23 SF 
9:23 ST 12 
7:23 SF 
9:23 ST 35 
5:23 SF 
8:53 ST 5 
9:53 SF 

11:53 ST 8 
1:53 SF 
3:53 ST 21 

19:53 SF 
21:53 ST 14 

7:53 SF 
14:29 ST 5 
15:29 SF 
17:29 ST 7 
11:29 SF 
11:03 OT 24 
10:03 
9:30 D 6 

15:30 
8:40 0 24 
7:40 

11:30 D 24 
10:30 
10:20 D 24 
9:20 
9:50 D 24 
8:50 
3:00 ST 5 
4:00 SF 
6:00 ST 2 
8:00 SF 
8:36 ST 36 

220 

470 

1100 

500 

660 

1500 

180 

440 

1100 

270 

520 

910 

110 

1100 

630 

1310 

310 

1620 

1220 

1640 

1650 

1640 

1690 

1400 

255 

695 

Turb 
NTU 

75 

38 

67 

50 

40 

35 

68 

26 

22 

38 

17 

64 

53 

21 

38 

12 

62 

4.2 

18 

7 

9 

7 

6 

22 

105 

12 

pH 

7.4 

7.4 

7.6 

7.4 

7.7 

a.a 

7.3 

7.7 

7.8 

7.4 

7.7 

7.7 

7.5 

7.8 

7.6 

8.2 

7.7 

8.4 

8.4 

7.9 

8.1 

8.3 

8.3 

7.9 

7.7 

7.7 

N03 
m IL 

4 

9 

13 

9 

6 

16 

3 

13 

4 

8.0 

16 

3 

32 

· 11 

22 

2 

14 

6.6 

4.1 

3.4 

5.7 

6.7 

11.0 

4.8 

9.7 

NH3 
mil. 

<0.5 

<0.5 

<0.5 

0.2 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.05 

<0.05 

0.20 

0.1 

<0.05 

0.1 

0.2 

0.2 

0.4 

0.5 

0.4 

TKN 
m IL 

1.6 

1.8 

2.9 

1.9 

1.5 

3.0 

/ 

P04 

0.90 

1.8 -1..0 

1.4 

3.0 0.73 

1.3 1.0 

1.3 0.5 

2.6 1.0 

0.88 0.9 

1.6 11.0 

1.4 9.2 

2,6 0 

1.6 1.4 

1.7 0.2 

<0.061 

3.5 0.2 

2.6 0.1 

1.9 0.1 

1.5 0.3 

4.4 

6.9 

0.9 

6.1 

0.7 

Appendix 4.2 

o-?04 

<0.5 

<0.5 

<0.5 

<0.5 

0.665 

<0.5 

<0.5 

TSS 
m IL 

93 

29 

78 

48 

46 

64 

130 

31 

96 

130 

24 

180 

120 

24 

41 

60 

240 

18 

15 

54 

210 

32 

120 

540 

40 

vss 
m /L 

Cd Cr Cu Pb NI Ag Zn 
119/L 119/L 119/L µg/L 119/L 119/1. µ IL 

23 

13 

23 

16 

18 

<1 <10 
<1 <10 
<1 <10 

<10 <10 
<10 <10 

<1 <10 
<1 <10 
<1 <10 
<1 <10 
<1 <10 
<1 <10 

23 10 <10 
<10 <10 

28 <1 <10 
<1 <10 

14 <1 <10 
<1 <10 

30 <1 <10 
<1 <10 

27 <1 <10 
<1 <10 

12 <1 <10 
<1 <10 

39 <1 7.7 
<1 4 

19 <1 8 
<1 2 

9 <1 4 
<1 2 

14 <1 4 
<1 37 

32 <0.5 6 
<0.5 5 

48 1 12 
<0.5 5 

6 

16 
25 
13 
23 
17 
27 
14 
27 
23 
23 
18 

34 
21 
43 
71 
20 
18 
34 
24 
36 
22 
23 
16 
36 
20 
22 
22 
20 
14 
20 
29 
32 
26 
41 
11 

17 

19 

8 

18 

80 

240 

<1 11 34 
<1 <6 19 
2 24 85 

<1 <8 7 
18 <1 9 21 

<2 
15 
<2 
8 

<2 
14 
<2 
8 

<2 
7 
<2 

11 
<2 
19 

<10 
6 

3.0 
12 

2 
22 

6 
6 
<2 
19 
7 

18 
1 

4 

1 
9 

1.30 
6 
<2 

46 
<2 

4 
5 
«I 
<4 
<4 
6 
<4 
7 
5 
4 
5 

<1 35 
<1 110 
<1 20 
<1 61 
<1 91 
<1 93 
<1 30 
<1 130 
<1 34 
<1 41 
<1 <10 

22 <1 -140 
7 <1 ·100 

43 <1 <10 
<20 <1 <10 

<4 19 ~-10 
<4 <1 ~40 

11 <1 64 
7.0 <1 <-l-0 

8 <1 110 
6 <1 19 
9 <1 
<4 <1 
9 <1.00 
5 <1.00 
6 2 
7 <1.00 
3 <1.00 
8 1 
4 1.10 

<10 
<10 
87 
42 
58 
18 
30 
29 
35 

14 <1.00 13 
<4 <2 57 
<4 <2 32 
9 <2 168 
<4 <2 11 

6 9 <2 176 
<2 105 
..-2 436 

«2 8 
92 19 
<2 6 <2 29 
8 8 <2 92 

C) 
-

Hardness 
m /L 

60 

146 

280 

140 

200 

420 

70 

128 

300 

76 

152 

240 

80 

288 

170 

376 

50 

385 

65 

0014086
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HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T 0 # umhos NTU m /L m IL rn /L m /L m /L pg/L µg/L pg/L pg/l 119/L pg/L ,,g/L m /L 

EGWC05 11/12/96 6:36 SF <1 <6 13 4 5 <2 60 
12/8/98 9:15 D 24 1080 22 8.0 10.5 0.1 0.8 0.5 40 10 
1219/98 8:15 
1/4/99 9:31 D 24 1670 9 8.2 14.0 <0.05 1.4 0.2 56 24 
1/5199 9:31 
212/99 13:12 D 24 650 6 8.0 7.5 0.1 0.6 0.3 24 7 

213199 12:12 
3/1/99 10:20 D 24 1610 4 8.3 7.4 <0.05 0.9 0.1 10 8 
3/2199 9:20 

3/11/99 10:41 ST 5 1180. 11 8.1 9.6 0.1 1.8 1.5 26 24 <1 <8 28 6 6 <2 88 365 

3/11199 11:41 SF <1 <8 22 <2 s <2 57 

3111/99 13:41 ST 10 685 10 7.8 12.8 0.5 1.9 0.1 22 12 <1 <8 32 4 9 <2 67 240 

3/12/99 7:41 SF <1 <8 23 <2 9 <2 52 

3112199 9:41 ST 33 1190 3 8.2 5.5 <0.05 1.5 0.1 10 4 <1 <8 22 <2 6 <2 38 340 

3115199 6:11 SF <1 <8 20 <2 7 <2 30 

3115/99 10:09 ST 5 205 35 7.5 4.8 0.5 4.3 1.0 390 140 1 16 65 60 13 <2 368 112 

3115/99 11:09 SF <1 <8 7 <2 <4 <2 20 

3/15/99 13:09 ST 4 155 18 7.5 4.3 0.5 1.8 0.6 56 26 <1 <8 24 11 5 <2 77 86 

3/15/99 19:09 SF <1 <8 13 <2 4 <2 28 

3/15/99 21:09 ST 43 785 4 8.2 7.2 0.1 t.3 0.3 17 7 <1 <8 21 3 6 <2 36 260 

3/19/99 9:47 SF <1 <8 18 <2 5 <2 27 

3/20/99 7:06 ST 5 1250 5 7.9 B.O <0.05 1.6 0.2 4 <1 <1 <8 32 4 5 <2 60 366 

3/20/99 8:06 SF 1 <8 29 3 7 <2 55 

3/20/99 10:06 ST 10 735 6 7.7 B.2 0.2 2.2 0.4 20 10 <1 <B 28 3 6 <2 55 242 

3/21199 4:06 SF <1 <B 22 <2 8 <2 39 

3/21/99 6:06 ST 38 1190 7 8.3 4.2 0.1 1.5 0.2 10 6 <1 <8 33 2 6 <2 38 340 

3/24/99 8:06 SF <1 <8 22 <2 6 <2 24 

3/25/99 11:33 ST 5 955 23 7.8 4.7 <0.05 2.4 0.5 78 30 <1 <8 27 10 8 <2 105 316 

3/25/99 12:33 SF <1 <8 17 <2 5 <2 36 

3/25/99 14:33 ST 9 215 19 7.5 3.3 0.2 1.6 0.8 76 28 <1 <8 27 12 5 <2 97 72 

3/26/99 6:33 SF <1 <8 15 <2 <4 <2 26 

3/26188 B:33 ST 38 730 4 8.1 4.4 0.1 1.3 0.2 11 8 <1 <B 19 2 <4 <2 31 186 

3129/99 10:33 SF <1 <B 16 <2 <4 <2 21 

4/27/99 6:31 D 24 1530 02 8.4 2.9 0.1 0.8 <0.081 4 2 

4/26/99 7:31 
514/99 7:51 D 24 1160 5 8.3 9.4 <0.05 1.2 <0.061 14 10 

5/5199 6:51 
6(//99 9:15 D 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Hardness 
T e # umhos NTU m /L m /L m /L m IL m /L m /L m IL m IL 

BARSEO 12/18/97 14:58 ST 5 490 940 7.5 13 0.6 5.3 5 <0.5 1700 190 3 42 93 43 35 <1 380 144 
12/18/97 15:58 SF <1 <10 16 <2 <4 <1 <10 

12/18/97 17:58 ST 6 730 1400 7.7 27 0.70 4.1 6 1500 170 4 49 80 28 32 <1 240 230 
12/19/97 9:58 SF <1 <10 19 <2 <4 <1 <10 

12/19197 11:58 ST 33 3900 21 8.2 9 <0.5 0.90 25 12 <10 <10 17 <2 <4 <1 25 1208 

12/22/97 13:58 SF <10 <10 15 <2 <4 <1 53 

1/9/98 13:38 ST 5 1700 140 8.0 19 <0.5 2.8 <0.5 210 44 <10 <10 44 11 9.0 <1 280 500 
1/9/98 14:38 SF <10 <10 13 <2 <4 <1 220 
1/9/98 15:38 ST 19 560 780 7.B 18 <0.5 3.3 5 1100 140 3 32 48 26 23 <1 32 145 

1/11/98 4:38 SF 19 34 15 'I-a <1 19 
1/11/98 4:38 ST 28 2500 23 8.1 70 <0.5 1.3 <0.5 46 12 <1 <10 22 2 <4 <'1 -1"20 756 
1/13/98 12:38 SF <1 <10 22 <2 <4 <1 -160 
2/14/98 9:36 ST 5 2000 300 8.0 53 <0.5 2.3 2 620 87 1 20 50 18 15 <1.00 85 440 

2/14/98 10:36 SF <1.00 3 20 2 8 <1.00 7 

2/14/98 12:36 ST 7 280 1500 8.1 11 <0.5 2.2 6 2600 270 5 55 70 46 33 <1.00 126 60 
2/15/98 0:36 SF <1.00 3 14 1 2 <1.00 9 

3/25/98 9:22 ST 5 442 470 7.79 16 0.2 3.3 1390 104 3 26 76 37 22.0 4.60 178 140 

3/25/98 10:22 SF <1.00 4 36 1 4.50 <1.00 39 

3/25/98 12:22 ST 6 436 790 7.62 21 0.5 4.1 43 125 4 33 52 31 24 <1.00 140 100 

3125/98 22:22 SF <1.00 3 15 4.00 4 <1.00 29 

3126/98 12:22 ST 20 2930 40 8.41 72 0.1 <1.0 28 2 <1.00 4 23 3,80 5 <1.00 37 904 

3128198 2:22 SF <1.00 3 12 .i.30 6 <1.00 24 

3128198 4:22 ST 16 1620 81 8.31 34 0.2 1.5 2 112 7 <1.00 7.10 15 5 6.10 <1.00 35 478 

3/29/98 10:22 SF <1.00 3 11 <1.00 7 <1.00 25.0 

4/20/98 13:40 OT 23 2470 6.1 8.28 76 0.2 1.1 9 

4/21/98 11:40 
6/23/98 13:10 OT 1 2460 4.4 B.8 92 0.1 1.3 1 16 2 

7115198 9:15 D 24 2610 12 8.5 110 <0.05 2 0 40 10 

7116198 8:15 
8/17/98 B:55 0 24 2690 19 8.2 66 0.1 2.5 52 12 

8/18/88 7:55 
9/8/98 12:05 D 15 3020 21 8.3 BB 0.2 0.4 70 28 

9/9/98 3:05 
10/13/98 8:33 D 24 2250 34 8.4 66 0.3 2.2 2 98 13 

10/14/98 7:33 
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UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 o-P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
T C # umhos NTU m /L m /L m IL m /L m IL m IL 

BARSED 11/3/98 11:22 D 24 2400 22 8.3 53 0.1 1.2 78 18 

11/4/98 10:22 
11/8/98 3:23 ST 5 1120 200 7.5 25 0.4 9.6 6 880 260 2 27 57 32 20 <2 280 280 

11/8/98 4:23 SF 14 30 13 11 <2 123 

11/8/98 6:23 ST 11 1410 170 7.6 38 0.6 4.1 6 700 200 2 21 37 16 14 <2 162 380 

11/9/98 2:23 SF <1 <8 13 <2 4 <2 12 

11/9/98 4:23 ST 36 2240 27 8.4 46 0.2 1.4 76 22 <1 <8 16 3 <4 <2 32 740 

1 t/12/98 2:23 SF <1 <8 12 <2 <4 <2 10 

11/28/98 5:30 ST 5 605 260 7.9 10 0.1 3.7 6 1020 170 3 29 63 53 21 <2 386 182 

11/28/98 6:30 SF <1 <8 12 <2 <4 <2 11 

1 t/28/98 8:30 ST 13 1270 185 7.7 43 0.2 4.0 5 710 110 3 21 34 19 15 <2 164 376 

11/29/98 8:30 SF <1 <8 12 <2 <4 <2 15 

11/29/98 10:30 ST 26 2750 18 8.3 67 <0.05 1.8 2 50 12 6 9 29 9 9 <2 94 935 

1211/98 12:30 SF <1 <8 18 <2 <4 <2 <10 

1211/98 14:30 ST 10 3 26 45 33 19 <2 249 235 

12/2/98 6:30 SF <1 <8 13 <2 9 <2 <10 

1218/98 10:11 D 24 3170 17 8.4 121 0.1 0.7 34 2 

1219/98 9:11 
115/99 9:27 D 24 2730 5 8.7 67 0.3 1.2 32 22 

1/6/99 8:27 
1/25/99 4:00 s 5 1010 140 8.0 34 0.1 3.6 3 390 50 
1/25/99 5:00 s 
1/25/99 7:00 s 12 1290 90 7.9 43 0.2 2.3 2 380 110 

1/26/99 5:00 s 
1/26/99 19:00 s 8 3530 120 8.2 92 0.1 1.2 250 32 

1/27/99 7:00 

1/27/99 9:16 s 10 4360 26 8.1 135 0.1 0.7 70 18 

1/29/99 3:16 

212/99 9:35 ·o 24 1590 21 8.2 62 0.1 0.8 53 10 

2/3/99 8:35 
2/9/99 17:04 ST 5 1260 240 8.0 38 0.1 3.6 2 390 132 16 42 29 14 <2 183 470 

2/9/99 18:04 SF <1 <8 12 <2 4 <2 17 

2/9/99 20:04 ST 9 1870 300 8.0 41 0.1 6.4 6 460 150 4 32 73 45 26 <2 353 282 

2110/99 12:04 SF <1 <B 19 2 6 <2 28 

2/10/99 14:04 ST 38 2770 38 8.1 77 0.6 1.9 130 26 <1 8 25 8 7 <2 80 850 

2/13/99 16:04 SF <1 <8 18 <2 7 <2 26 

3/1/89 12:39 D 24 2880 9 8.5 116 2.5 3.5 58 24 

312199 11:39 

3/11/99 10:02 ST 5 1590 340 8.2 29 0.1 6.2 4 720 200 3 32 89 55 25 <2 481 444 

3/11/99 11:02 SF <1 <8 19 <2 <4 <2 15 

3/11/99 13:02 ST 8 2110 76 8.1 69 1.4 4.2 190 34 <1 <8 40 6 6 <2 74 706 

3/11/99 23:02 SF <1 <8 17 <2 <4 <2 17 
3/12/99 2:02 ST 40 2900 12 8.3 88 0.6 1.4 2 43 11 <1 <8 24 <2 <4 <2 32 800 

3/15/99 4:01 SF <1 <8 18 <2 <4 <2 14 
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UPPER NEWPORT BAY WATERSHED • STORM ANO ORY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e ti umhos NTU m /L m /L m /L m IL m /L m IL m fl m fl 

BARSED 3/15/99 10:36 ST 5 630 350 7.7 25 1.2 9.9 3 1410 220 4 37 79 36 25 <2 374 205 
3/15/99 11:36 SF <1 8 16 4 5 <2 69 
3115/99 13:36 s 2 37 1.3 4.5 2 
3/15(99 15:36 
3/15(99 17:36 ST 45 2330 16 8.3 79 0.3 1.0 23 9 <1 <8 18 <2 <4 <2 20 768 
3119(99 10:36 SF <1 <8 14 <2 <4 <2 15 
4/27(99 11:29 D 24 2320 8 9.1 103 0.4 2.2 34 20 
,4/28(99 10:29 

5/4/99 10:50 D 24 2560 9 8.5 82 0.3 1.9 26 10 
5/5/99 9:50 

6/17/99 15:15 D 1910 4 9.1 55 0.1 1.2 0 17 8 

0:00 
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UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Pb NJ Hardness 
T e # umhos NTU m /L m /L m /L m /L m /L m /L m /L 

CMCG02 3/3/95 6:59 ST 3 310 25.0 6.9 4.3 0.10 3.0 2.50 50 26 <1 <10 11 14 <40 1.8 150 49 
3/3/95 10:59 
3/3/95 12:59 ST 18 830 16.0 B.6 1.3 0.13 1.7 0.90 10 9 <1 <10 41 6.4 <40 2.1 90 166 
314195 22:59 
315/95 0:59 ST 11 81 11.0 7.2 0.4 0.11 0.9 0.77 22 7 <1 <10 27 6.3 <40 <1 69 23 
3/6/95 0:59 

3110/95 22:01 ST 3 160 32.0 6.9 2.5 0.10 2.1 1.40 50, 27 <1 <10 37 18 <40 <1 180 28 
3/11195 2:01 
3/11195 4:01 ST 15 730 1io 7.6 3.3 0.12 2.3 1.30 17 11 <1 <10 24 6.7 <40 <1 100 134 
3/12/95 B:01 
3/12/95 10:01 ST 25 2400 2.1 8.5 10.0 0.18 1.4 0.63 <6 <6 <1 <10 12 -<2 -<40 -<1 71 490 
3/14/95 20:20 
3/21(95 5:57 ST 3 250 92.0 6.9 4.5 0.43 2.9 1.80 91 39 -<1 <10 40 26 <40 220 110 
3/21195 9:57 
3/21/95 11:57 ST 22 1800 4.0 8.5 7.2 0.10 0.7 0.62 <8 <6 <1 <10 16 <2 <40 <1 15 375 
3122/95 5:57 
3123/95 7:57 ST 6 430 15.0 8.0 1.7 0.10 1.0 1.20 24 10 <1 <10 27 4 <40 53 64 
3/23/95 17:57 
3/23/95 19:57 ST 17 2300 2.4 8.4 10.0 0.10 1.0 1.60 7 6 <1 <10 15 <2 <40 17 446 

3/25/95 3:57 
12/12/95 21:13 ST 5 580 300.0 6.7 29.0 4.00 23.0 13.00 700 250 5 36 300 150 82 <1 1900 164 

12/12/95 22:13 
12/13/95 0:13 ST 8 190 78.0 6.8 6.8 0.64 3.3 2.20 69 31 <1 <10 50 24 <40 <1 310 52 
12/13/95 14:13 
12/14/95 12:13 ST 29 1000 9.7 8.4 4.4 0.56 2.1 1.90 9 7 <1 <10 70 3 <40 <1 87 240 
12/16/95 20:13 
1/19/96 4:39 ST 5 150 20.0 7.5 7.3 0.84 3.6 1.10 51 28 <1 10 34 15 9 <1 210 42 
1/19/96 5:39 
1/19/98 7:39 ST 3 170 11.0 7.4 3.5 0.22 . 1.9 0.82 15 15 <1 <10 34 4 5 <1 130 44 
1119/96 11:39 
1/21/96 15:03 ST 5 <10 49 33 34 <1 230 38 

1/21/98 16:35 
1/31/96 2:29 ST 5 100 61.0 7.1 2.7 0.48 3.2 1.40 50 25 2 12 34 <2 11 <1 210 30 

1/31/96 3:29 
1/31/96 5:29 ST ,o 130 45.0 7.2 2.2 0.24 1.8 1.20 29 17 16 39 15 10 <1 110 40 
1/31/96 23:29 

2/1/96 1:29 ST 29 630 13.0 6.8 2.3 1.10 3.2 1.20 8 12 <1 <10 31 3 11 100 198 
2/2/96 9:33 
2/3196 11:29 ST 8 430 19.0 7.3 2.6 0.16 5.6 1.60 12 11 <1 <10 44 9 7 3 100 90 
2/4196 1:29 

2/19/96 20:00 ST 4 340 170.0 7.1 4.6 0.95 9.5 5.20 200 130 2 <10 100 36 19 2 730 116 

2/20196 2:00 
2/20/96 4:00 ST 28 210 24.0 7.7 1.9 0.18 1.5 1.40 56 20 <1 <10 34 <2 <2 <1 140 so 
2/22/96 10:00 
2/22/96 12:00 ST 16 1100 11.0 9.1 1.7 0.22 3.3 2.20 7 10 <1 <10 27 2 10 <1 160 240 

2/23/96 18:00 
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UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOl NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T C # umhos NTU m /L m IL m /L m IL m IL m /L 

CMCG02 10/30/96 5:45 ST 2 15 110 410 500 130 24 5800 330 
10/30/96 6:00 
10/30/96 8:45 ST 6 270 62.0 6.9 6.2 0.16 3.3 2.40 94 32 2 <10 70 25 19 <1 320 60 
10/30/96 20:45 
10/30/96 22:45 ST 41 1100 8.2 8.3 1.0 0.60 1.6 1.60 <6 <6 <1 <10 26 4 6 <1 98 320 

11/3/96 6:45 
11/21/98 8:05 ST 5 170 42.0 6.7 9.6 0.64 3.8 1.90 39, 23 <1 <10 79 18 16 <1 280 50 
11/21/96 9:05 
11/21/96 11:05 ST 9 130 28.0 7.0 3.7 0.1'9 1.9 1.60 36 15 <1 <10 46 16 7 <1 180 54 
11/22/96 3:05 

12/9/96 12:24 ST 5 350 72.0 6.7 5.8 0.37 3.6 2.00 89 41 <1 <10 64 34 12 <1 320 90 
12/9/96 13:24 
12/9/96 15:24 ST 5 270 82.0 7.3 2.9 0.14 1.3 1.40 29 16 <1 <10 25 9 7 <1 120 76 

12/10/96 3:24 
12/10196 5:24 ST 10 720 17.0 8.2 2.4 0,11 2.8 1.30 44 10 2 <10 34 9 6 <1 130 194 
12/10/98 23:24 
12/12/96 13:24 ST 11 1000 9.3 8.9 3.3 0.26 4.2 <0.2 8 6 <1 <10 19 5 4 <1 120 265 
12/13/96 9:24 

1/1/97 15:21 ST 5 410 140.0 7.0 0.7 0.99 3.6 2.00 100 51 <1 11 49 31 15 <1 480 90 
1/1/97 16:21 
111/97 18:21 ST 6 420 44.0 7.3 2.1 0.30 1.6 0.92 20 11 <1 <10 34 B 11 <1 190 112 
1/2/97 4:21 
112/97 6:21 ST 16 610 20.0 8.5 1.3 0.34 1.2 0.73 15 B <1 <10 34 7 8 <1 120 597 
113197 14:21 

1121/97 20:49 ST 5 320 68.0 7.3 2.1 0.66 <0.5 0.21 130 49 <1 <10 31 28 6 <1 140 144 
1121/97 21:49 
1121/97 23:49 ST 13 580 17.0 8.3 3.8 0.30 2.1 1.40 10 <6 <1 <10 26 5 <4 «1 40 140 
1122/97 23:49 
1123/97 1:49 ST 5 ·220 6.4 7.6 1.6 0.31 0.8 0.68 <6 . <6 <1 <10 28 3 <4 <1 <10 60 
1123/97 9:49 
1123/97 11:49 ST 26 1300 9.8 8.8 2.2 0.28 2.1 0.66 <6 <6 <1 <10 28 <2 <4 <1 160 340 
1/25/97 13:49 
1/25/97 15:49 ST 4 150 64.0 8.8 1.2 0.38 1.1 0.81 62 45 <1 <10 37 20 4 <1 260 40 
1/25/97 21:49 
9/4/97 13:36 OT 15 1400 4.3 6.0 0.6 0.2 2.7 2.10 10 8 
9/5/97 3;36 
9/5/97 4:36 OT 9 1300 3.9 8.2 0.4 <0.1 2.4 2.70 2 16 19 
9/5/97 12:36 

9/25197 n:56 ST 5 110 60.0 6.9 7.4 0.2 2.6 1.80 <0.5 74 40 1 10 44 25 8 <1 270 50 
9/25/97 12:58 SF 2 <10 34 53 6 <1 400 

11/10/97 8:58 SF 5 34.0 <0.5 <1 <10 49 7 23 <1 320 406 
11/10/97 9:58 
11/10/97 11:58 ST 9 700 130.0 6.8 8.2 1.7 15.0 5.90 <0.5 140 100 <1 <10 100 14 28 <1 560 174 

11/11/97 3:56 SF <1 <10 67 5 23 <1 340 
11/11/97 5:58 ST 24 740 14.0 8.1 1.8 0.3 3.0 2.00 <0.5 8 <6 <1 <10 <4 5 11 <1 120 162 
11/13/97 3:58 SF <1 <10 34 2 12 <1 94 
11/13/97 5:58 ST 14 300 37.0 7.6 4.6 0.4 2.0 1.40 <0.5 78 27 <1 <10 28 18 c4 <1 210 96 
11114/97 7:58 SF <1 <10 19 7 8 <1 120 
11/19197 9:24 OT 12 780 4.8 9.2 1.0 <0.1 1.6 0.48 <0.5 18 6 
11119197 20:24 
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• UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb 

CMCG02 12/6/97 
12/7/97 
12/l/97 

12110197 
12118197 
12118/97 
12118197 
12119197 
12119197 
12/22197 
12/23197 
12/23197 
12/23197 
12124197 

113/98 
1/3/98 
113/98 
1/4/98 
1/4/98 
117/98 

1/20/98 
1/21/98 

216/98 
2/6/98 
2/6/98 
2/7/98 
2/7/98 
2/8/98 
2/8/98 
219198 

2/14198 
2/14/98 
2/14/98 
2114/98 
2115/98 
2/16/98 
2116/98 
2117/98 
2/17/98 
2/18198 
3125198 
3/25/98 
3/25198 
3/25198 
3/25/98 
3128/98 
3128198 
3129198 
4/20/98 
4121/98 

T o # umhos NTU 

12:10 ST 9 
B:10 SF 

10:10 ST 31 
22:10 SF 
12:06 ST 5 
13:06 SF 
15:06 ST 10 

9:06 SF 
11:06 ST 23 
11:06 SF 
8:47 OT 13 

19:47 
20:47 OT 11 

7:47 
3:41 ST 
4:41 SF 
6:41 ST 
B:41 SF 

10:41 ST 
2:41 SF 

OT 

9:56 ST 
10:56 SF 
12:56 ST 
8:56 SF 

18:56 ST 
12:56 SF 
18:56 ST 

2:56 SF 
8:47 ST 
9:47 SF 

11:47 ST 
23:47 SF 

1:47 ST 
17:47 SF 
19:47 ST 
13:47 SF 
15:47 ST 

7:47 SF 
4:54 ST 
5:54 SF 
7:54 ST 

19:54 SF 
21:54 ST 

1:54 SF 
3:54 ST 
3:54 SF 

11:45 OT 
9:45 

5 

14 

34 

24 

5 

11 

10 

5 

5 

7 

21 

10 

9 

5 

7 

27 

13 

23 

350 

1100 

290 

500 

1300 

1400 

1500 

190 

1300 

750 

1300 

350 

300 

390 

220 

200 

240 

1900 

450 

2000 

532 

161 

1500 

1170 

1730 

21.0 

11.0 

100.0 

18.0 

3.2 

3.B 

1.5 

40.0 

180.0 

9.0 

6.0 

22.0 

19.0 

11.0 

B.6 

22.0 

12.0 

4.4 

11.0 

4.9 

52.0 

15.0 

5.1 

3.7 

17.0 

pH 

7.4 

7.8 

6.8 

7.6 

8.4 

8.9 

8.4 

6.3 

7.7 

8.4 

9.0 

6.8 

7.5 

7.3 

7.2 

7.0 

7.6 

8.2 

8.0 

8.2 

7.5 

7.6 

8.6 

8.5 

8.5 

N03 NHJ TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI 
m~ m~ m~ m~ m~ m~ m~ 

3.8 

3.B 

6.1 

3.6 

2.5 

1.4 

1.8 

7.8 

29 

2.8 

0.9 

4.4 

3.5 

4.4 

2.6 

5.3 

4.9 

12 

4.0 

13 

11 

2.6 

12 

4.0 

6.6 

0.1 

<0.1 

0.60 

<0.5 

<0.5 

0.2 

<0.1 

0.7 

<0.5 

0.7 

0.1 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

0.2 

<0.1 

0.4 

0.1 

0.2 

2.9 

2.9 

4.8 

1.3 

0.7 

1.9 

1.0 

3.8 

2.2 

1.1 

2.2 

2.4 

2.3 

2.1 

1.6 

1.3 

0.8 

1.6 

1.2 

1.1 

2.5 

1.0 

1.0 

1.0 

4.3 

0.90 

2.20 

1.00 

1.30 

2.00 

1.80 

1.90 

1.40 

0.73 

0.74 

0.98 

1.30 

1.50 

1.40 

0.82 

1.10 

11.00 

9.80 

10.40 

0.90 

0.60 

0.90 

0.30 

,.so 
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3 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

24 

<6 

140 

<6 

<6 

<6 

57 

170 

6 

<6 

65 

23 

11 

<6 

49 

17 

7 

109 

11 

3 

5 

136 

<20 <1 <10 31 B 
3 
3 
<2 

31 

<1 <10 24 
<6 <1 <10 22 

<1 <10 16 
61 <1 10 75 

<1 <10 30 2 
6 
<2 
<2 
<2 

9 <1 <10 24 
<1 <10 19 

<6 <10 <10 22 
<10 <10 19 

<6 

<6 

32 <1 
<1 

29 <1 
<1 

6 <1 
<1 

<6 

31 <1 
<1 

10 <1 
6 

7 <1.00 
<1.00 

<6 <1.00 
<1.00 

21 <1.00 
<1.00 

8 <1.00 
<1.00 

7 <1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 

40 2 
<1.00 

2 <1.00 
<1.00 

<1 <1.00 
<1.00 

1 <1.00 
18 

40 

<10 
<10 
<10 
<10 
<10 
<10 

5 
5 
4 

2 
3 
2 
2 
2 
5 
2 
3 
6 
2 
2 

13.0 
3 
4 

17 
9 
3 
4 
3 
3 
2 
2 
3 

53 14 
39 2 
21 3 
19 <2 
20 2 
18 <2 

35 15 
24 6 
22 9 
21 3 
17 7 
19 1 
23 5 
16 
30 19 
31 1 
21 8 
13 20 
12 1.80 
19 <1.00 
18 6 
25 1 
48 4 
13 <1.00 
67 25 
31 3 
31 11 
35 3 

35.0 6 
31 2 
18 4 
16 

4 
<4 
<4 
4 

11 
6 
<4 
<4 
<4 
<4 

<1 93 
<1 93 
<1 85 
<1 62 
<1 310 
<1 130 
<1 77 
<1 66 
<1 61 
<1 100 

7 <1 170 
7 <1 100 
5 <1 30 
7 <1 <10 

<4 <1 44 
<4 <1 32 

6 <1 90 
5 <1 55 

<4 <1 47 
<4 <1 27 
2 <1.00 40 
2 <1.00 32 
1 · <1.00 37 
3 4 32 
5 <1.00 90 
2 <1.00 26.0 

1.70 <1.00 36 
3 <1.00 97 
5 <1.00 26 
3 <1.00 31 
3 14 71 
2 <1.00 33 

14 <1.00 65 
8.20 1 30 

12 <1.00 256 
9 <1.00 123 
3 <1.00 80 
4 7 64 
5 <1.00 52 

3.20 <1.00 38.0 
4 <1.00 48 
5 <1.00 39 

75 

234 

64 

134 

336 

60 

360 

104 

68 

74 

65 

50 

50 

50 

384 

80 

580 

90 

40 

344 

276 
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e C. 
UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 o-P04 TSS VSS Cd NI Ag Zn Hardness 
T e # umhos NTU m IL m /L m /L m IL m /L m IL m /L m /L 

CMCG02 6122/98 11:40 DT 1310 2.4 9.3 <1.3 <0.05 1.7 1.10 6.0 8.0 
7/15/98 10:00 D 24 1370 3.3 8.9 <1.3 <0.05 2.9 0.44 26 18 
7116198 9:00 
8117198 10:14 D 24 1370 3.7 8.6 <1.3 <0.05 3.6 0.70 22 10 

8118198 9:14 
9/4/98 8:58 ST 5 885 16.0 7.0 15 22.0 4.59 240 130 2 13 118 25 32 <2 584 250 

914198 9:58 SF <1 12 63 10 31 <2 513 

9/4/98 11:58 ST 7 1290 5.9 7.5 4.8 0.3 4.8 1.98 35 20 <1 11 37 7 15 <2 159 260 
9/4/98 23:58 SF <1 13 31 4 15 <2 167 

915/98 1:58 ST 12 1000 3.1 8.1 <1.3 0.2 2.6 1.04 11 7 <1 <8 26 <2 5 <2 60 236 

9/5/98 23:58 SF <1 <8 20 <2 5 <2 50 
9/6/98 7:58 ST 23 1210 3.7 8.4 <1.3 0.1 2.2 1.04 11 6 <1 <8 24 <2 5 <2 49 284 
918/98 3:58 SF <1 <8 18 <2 4 <2 35 

9/8198 9:11 0 24 1200 3.7 8.6 <1.3 <0.05 2.8 1.35 26 14 

919/98 8:11 
9114/98 8:45 D 24 1250 43.0 8.9 1.5 0.1 8.1 2.20 150 68 

9115198 7:45 
9121/98 9:18 D 24 1090 15.0 8.2 2.2 0.2 1.74 

9122/98 8:18 
9128/98 12:00 D 24 960 3.6 8.2 1.9 <0.05 2.0 0.77 12 6 

9129198 11:00 
10/6/98 10:30 D 24 
1017198 9:30 

10/13/98 12:15 D 24 1080 3.4 8.8 1.4 0.2 2.5 1.62 24 <1 

10/14/98 11:15 
10/20/98 11:55 D 24 1210 5.3 7.8 6.2 7.5 2.54 14 7 

10/21/98 10:55 
10/26/98 10:04 D 24 1480 9.8 7.9 11 2 7.1 6.12 40 20 

10127/98 9:04 
11f2/98 10:30 D 24 1050 4.4 8.7 <1.3 0.1 1.9 1.53 26 16 

1113/98 9:30 D 
11f7/98 22:47 ST 5 1340 14.0 7.9 <1.3 0.1 4.5 5.81 80 40 <1 <8 29 5 6 <2 327 295 
11f7/98 23:47 SF <1 <8 18 <2 4 <2 211 

11/8198 1:47 ST 12 630 6.4 7.7 5.7 0.1 2.6 2.36 40 20 <1 <8 32 11 5 <2 118 165 

1118/98 23:47 SF <1 <6 27 2 6 <2 69 

11/9/98 1:47 ST 35 3010 6.2 8.3 6.2 4.2 1.53 16 12 <1 <6 42 5 6 <2 98 222 

11/11/98 21:47 SF <1 <6 32 3 6 <2 69 

11118/98 11:34 D 24 1060 2.3 8.9 <1.3 0.1 1.4 1.29 24 14 

11/19/98 10:34 
11/28/98 4:49 ST 5 205 22.0 6.9 4.8 0.1 4.8 1.87 180 82 11 76 37 12 <2 362 60 

11/28/98 5:49 SF <1 <8 28 <2 7 <2 91 

11/28/98 7:49 ST 13 350 16.0 7.4 4.0 0.1 2.5 2.42 30 18 <1 <8 40 8 7 <2 123 88 

11129/98 7:49 SF <1 <8 32 3 8 <2 79 

11/29/98 9:49 ST 26 875 2.6 8.5 <1.3 <0.05 1.5 1.87 12 8 <1 <B 27 2 <4 <2 47 208 

12/1/98 11:49 SF <1 <B 24 <2 <4 <2 39 

12/1/98 13:49 ST 10 310 17.0 7.8 3.2 0.1 1.3 1.44 24 18 <1 <8 30 7 <4 <2 <10 84 

12/2/98 7:49 SF <1 <8 <10 4 <4 75 <10 

1217198 10:03 D 24 745 290.0 8.2 1.4 <0.05 1.9 1.77 140 30 

12/8/98 9:03 
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UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Zn Hardness 
T e # umhos NTU m /L m /L m /L m /L m IL m IL m IL m /L 

CMCG02 12/23/98 10:15 D 23 965 3.9 8.6 2.4 <0.05 0.8 0.73 50 6 
12/24/98 8:15 
12/28198 8:11 D 24 1010 5.9 8.8 1.0 0.1 0.9 0.83 23 12 
12/20/98 7:11 

114199 9:24 D 24 4450 2.8 8.4 4.6 <0.05 2.2 2.82 24 12 
115/99 8:24 

1/13/99 12:05 D 24 1050 2.9 8.5 4.3 0.2 1.2 0.67 4, 2 
1/14/99 11:05 
1/19/99 B:53 OT 24 975 7.7 8.8 0.7 <0.05 2.3 1.74 40 24 5 28 5 5 24 4 27 
1/20/99 7:53 
1/25/99 3:34 ST 5 160 19.0 6.8 3.4 3.6 2.75 140 74 <1 9 70 19 10 <2 240 60 
1/25/99 4:34 SF <1 <8 30 <2 7 <2 76 
1/25/99 6:34 ST 13 325 17.0 7.6 3.3 0.1 1.8 1.22 20 16 <1 <8 33 7 5 <2 96 120 
1/26/99 6:34 SF <1 <8 23 <2 6 <2 65 
1/26/99 8:35 ST 15 260 17.0 7.5 2.4 0.1 1.3 1.13 46 24 <1 <6 26 9 <4 <2 89 34 
1/27/99 12:35 SF <1 <8 17 <2 <4 <2 38 
1/27199 14:35 ST 19 825 3.4 8.3 3.9 0. 1 1.3 1.04 7 4 <1 <8 20 <2 <4 <2 34 216 
1/29/99 2:35 SF <1 <8 18 <2 <4 <2 26 

2/2199 8:20 D 24 855 4.0 9.3 2.0 0.1 2.6 0.70 11 6 
213199 7:20 
214/99 18:07 ST 5 250 32.0 7.4 7.5 3.6 1.59 72 26 <1 10 50 14 9 <2 228 75 
214199 19:07 SF <1 <8 38 2 7 <2 128 
214/99 21:07 ST 13 235 15.0 7.6 4.8 0.2 1.5 0.98 18 13 <1 <8 35 5 <4 <2 121 40 
215/99 21:07 SF <1 <B 30 <2 <4 <2 208 
2/5/99 23:07 ST 34 905 4.2 9.0 3.7 0.1 1.2 0.92 10 6 <1 <8 25 <2 <4 <2 38 195 
218199 17:07 SF <1 <8 21 <2 <4 <2 23 
219/99 16:04 ST 5 260 24.0 7.4 5.7 0.3 4.5 1.71 100 48 <1 9 87 22 14 <2 327 86 
2/9/99 17:04 
2/9/99 19:04 ST 6 235 15.0 7.8 · 2.7 0.1 1.6 0.77 20 12 <1 <B 37 6 4 <2 99 BB 

2/10/99 5:04 SF <1 <8 28 <2 5 <2 65 
2/10199 7:04 ST 8 835 3.9 8.5 3.2 <0.05 0.9 0.92 10 6 <1 <8 23 <2 <4 <2 38 234 
2110/99 21:04 SF <1 <8 22 2 <4 <2 122 
2118/99 10:24 D 24 965 2.9 8.7 3.0 0.1 1.1 1.04 g 6 
2/19199 9:24 
2122/99 11:44 D 24 1200 3.6 8.6 <0.44 <0.05 3.1 2.17 i8 14 
2/23/99 10:44 
3/1/99 11:15 D 24 1050 17.0 8.8 1.5 0.3 3.5 3.58 78 38 
3/2199 10:15 
3/8/99 10:18 D 24 1030 7.6 8.5 0.7 3.3 5.36 16 4 
3/9199 9:18 

3111/99 11:18 ST 5 410 27.0 7.4 5.0 5.0 0.58 78 48 11 87 18 14 <2 294 110 
3/11/99 12:18 
3/11/99 14:18 ST 6 160 16.0 7.7 3.2 0.1 1.4 1.38 18 12 <1 B 50 8 5 <2 87 40 
3/12199 0:18 
3/12/99 2:18 ST 37 1090 4.1 a.a 1.9 0.1 1.6 0.95 6 4 <1 <8 31 2 4 <2 48 276 
3/15/99 2;18 SF <1 <B 24 <2 5 <2 27 
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UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 O·P04 TSS vss Cd Cr Cu Pb NI Zn Hardness 
T e # umhos NTU m /L m /L m /L m /L m /L m /L 

CMCG02 3/22/99 11:39 0 24 1150 4.6 9.0 1.7 0.4 5.6 1.13 8 6 

3/23/99 10:39 

3/25/99 11:26 ST 5 185 30.0 6.6 2.7 0.4 4.0 1.99 200 36 <1 9 62 22 12 <2 368 48 

3/25/99 12:26 SF <1 <8 25 <2 7 <2 134 

3/25/99 14:26 ST 9 270 8.5 7.7 2.2 0.1 0.8 0.77 8 6 <1 <8 22 4 <4 <2 82 7B 

3/26/99 6:26 SF 1 <8 18 <2 <4 <2 69 

3/31/99 9:03 0 24 1330 9.7 8.7 <0.44 <0.05 1.2 2.97 14 10 

4/1/99 8:03 
4/27/99 9:55 0 24 980 14.0 

0

9.0 1.6 0.2 3.2 0.98 52 34 

4/28/99 8:55 

5/4/99 9:06 D 24 1260 86.0 9.0 <0.44 <0.05 8.0 2.80 270 190 

5/5/99 8:06 
5126199 9:17 0 24 990 5.9 8.8 <0.44 o., 2.0 O.B6 24 16 

5126199 9:17 OT 24 <1 9 36 4 6 <2 184 330 

5/27/99 8:17 
5127199 8:17 OF 2 9 28 2 5 <2 124 

6/1199 12:20 OT 24 <2 <8 30 16 5 <2 53 310 

6/2199 11:20 
6/2199 12:20 OT 24 750 4.3 9.1 <0.44 0.1 1.9 1.84 ,so 42 <2 <6 36 9 5 <2 81 200 

6/3/99 11:20 
617/89 9:18 OT 24 1160 25.0 8.9 4.1 <0.05 4.4 2.08 27 16 <2 <8 59 16 <4 <2 89 260 

6nl99 9:18 D 24 

6/6/99 8:18 OF <2 <8 33 6 4 <2 31 

6/8/99 8:18 
6/16/99 10:25 OT 24 1160 12.0 8.9 0.8 1.9 3.0 1.99 40 30 <1 <8 36 3 5 <2 47 360 

6117199 9:25 OF <1 <8 31 <2 4 <2 32 

6/23199 15:00 OT 24 965 15.0 9.0 <0.44 0.2 5.0 0.90 16 10 <2 <8 30 <2 5 <2 32 352 

6/24/99 14:00 OF <2 <8 24 <2 5 <2 22 
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• • DANA POINT HARBOR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L 119/L ~19/L 119/L i1g/L 119/L 

DAPTEB 8/29/91 11:20 51000 0.7 8.0 0.30 <0.10 <0.10 <0.10 180 130 
6/24/92 11:30 49000 0.8 8.0 <0.20 <0.10 0.90 <0.10 27 17 
11/24/92 11 :30 51000 2.5 8.1 <0.20 <0.10 0.23 0.17 120 38 
2/18/93 13:00 S 41000 14.0 8.1 0.45 0.51 0.70 <0.10 74 7 <7 <10 <30 <2 <3 <4 59 
2/18/93 s 10 47000 82.0 8.1 <0.2 0.55 1.30 0.31 260 37 <7 18 84 13.0 <3 <4 140 
2/20/93 9:30 S 44000 6.1 8.2 0.55 0.28 1.00 0, 14 78 26 <7. <10 <30 <2 <3 <4 29 

2/20/93 s 11 47000 7.8 8.1 0.36 0.10 0.32 0.17 83 25 <7 <10 <30 3.4 <3 <4 <20 

2/22/93 12:30 S 47000 4.2 8.1 0.97 0.16 0.52 <0.03 94 26 9 <10 <30 <2 <3 <4 61 
2/22/93 s 10 49000 5.2 8.1 0.40 0.12 0.28 <0.10 63 30 <7 <10 <30 <2 <3 <4 27 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 >6 >28 >5.5 <3 <4 >55.7 

6/5/93 12:44 S 41000 5.6 8.1 0.60 0.22 0.83 0.56 67 20 <20 <30 <20 <2 <40 <10 17 

6/5/93 s 11 48000 3.6 8.1 <0.20 0.20 0.70 0.28 62 20 <20 <30 23 <2 <40 40 48 

617/93 13:45 S 50000 1.0 8.1 <0.20 <0.10 0.57 0.22 110 28 <20 <30 61 <2 <40 42 51 

617/93 s 13 50000 7.5 8.0 <0.20 <0.10 0.60 0.32 150 38 <20 <30 57 <2 <40 35 48 

6/9/93 13:00 S 50000 1.1 8.1 <0.20 <0.10 1.20 0.23 90 23 <20 <30 31 3.4 <40 18 150 

6/9/93 s 12 50000 5.3 8.0 <0.20 <0.10 0.66 0.21 90 22 <20 <30 24 <2 <40 27 35 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 34 <2 <40 34 44 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 <20 <20 <40 <10 31.3 

2/21/96 10:20 S 34000 10.0 8.1 0.60 0.15 0.76 0.66 90 25 <1 <5 15 <4 17 <1 38 

2/21/96 10:25 S 12 <1 <5 19 <2 16 <1 30 

2/23/96 10:30 S 43000 1.2 8.1 0.30 0.19 <0.50 <0.20 83 24 <1 14 10 <8 <8 <5 27 

2/23/96 10:35 S 7 <1 <5 <8 <8 <8 <5 35 

2/25/96 9:30 S 40000 6.6 2. 1 0.40 0.29 0.75 0.40 80 26 <1 <5 <8 <8 <B <5 37 

2/25/96 9:35 S 16 <1 <5 <8 <8 11 <5 36 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 >6.3 <8 >9 <5 33.7 
10/16/96 13:35 43000 2.3 8.1 <0.2 0.36 <0.5 <0.2 98 19 

1/15/97 17:05 S 25000 22.0 8.0 0.4 <0.1 0.82 0.62 96 24 <0.1 <1 5 1 <5 <0.1 17 

1/15/97 17:05 S 7 0.3 4 7 2 <5 <0.1 22 

1/17/97 11:35 S 30000 1.9 7.9 <0.4 <0.1 <0.5 <0.2 180 34 0.9 3 7 <0.1 <5 <0.1 21 

1/17/97 11 :35 S 8 0.3 3 5 0.7 <5 <0.1 18 

1/19/97 9:50 S 32000 5.8 8.0 0.3 <0.1 0.72 0.43 99 29 1 3 4 0.6 <5 <0.1 10 

1/19/97 9:50 S 10 0.3 3 7 0.5 <5 <0.1 14 

4-0AY AVERAGE (DEPTH INTEGRATED SAMPLES) 0.3 3.3 6.3 1.1 <5 <0.1 18 

4/30/97 10:25 48000 5.0 7.9 <0.8 0.23 <0.5 0.22 110 38 

10/17/97 8:30 M 49000 5.7 8.0 <0.2 0.19 0.5 0.47 120 40 <1 7.2 7.6 <2 23 <1 56 

10/28/98 9:40 D 8.1 51400 5.1 7.9 <1.3 0.5 <0.05 0.09 170 27 

6/23/99 9:00 D 9.3 47000 3.9 8.1 <0.44 <0.2 <0.05 0.06 63 9 
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• • UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOl NHl TKN P04 o-P04 TSS vss Cd Cr Pb Ni Ag Zn Hardness 
T e # umhos NTU m /L m /L m /L m /L m /L m /L m /L m /L 

SJQF14 10/26/94 8:50 OT 2600 3.7 7.9 53 0.57 1.40 1.40 25 11 
5/17/95 9;00 DT 2700 2.3 7.6 56 0.12 0.94 1.10 <6 <6 
7/25/95 10:45 OT 2100 3.5 8.2 28 0.25 1.40 1.40 14 6 

10/25/95 11:20 OT 2200 8.4 8.2 46 0.25 1.40 1.40 14 6 
1/3/96 8:50 OT 0.10 1.40 1.20 13 <6 

4/23/96 10:00 OT 2000 4.6 7.6 45 0.10 1.00 0.68 7 <6 
7/24/96 9:20 OT 1800 14.0 7.8 15 <0.1 1.40 1.30 19 . 8 
11/5/96 10:,35 OT 1900 3,7 8.2 39 0.22 1.20 1.20 9 <6 
1/29/97 9:20 OT 2500 4.9 7.9 46 0.16 0.67 0.6B 9 9 
4/15/97 9:45 OT 2000 3.2 7.9 49 <0.5 1.20 1.10 <6 <6 
7/6/97 9:30 OT 1800 5.3 B.O 42 o 2.4 4 13 7 

10/29/97 9:30 OT 1300 33 B.1 16 0 2.0 2 34 7 
4/21198 9:25 DT 2040 7.9 B.13 68 <0.1 <1.0 4 
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• C 
UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION FIXED FIXED SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss . Cd Cr Cu Pb NI Ag Zn Hardness 
DATE TIME T e # umtlos NTU m IL m IL m IL m IL m /L m IL 

SCCF15 10/26/94 9:00 DT 2200 8 7.9 6.1 0.23 1.2 1.3 40 <5 
11130/94 9:20 OT 2300 2 7.8 3.9 0.12 1.2 1.3 5 <5 

5117195 8:30 DT 2800 7.1 8.2 2.9 <0.1 0.77 14 6 
6113195 10:11 DT 24 2600 4.8 8.2 4.6 0.12 0.74 1.1 12 6 

6/14/95 9:11 
7/25/95 9:50 DT 18 2300 5.7 6.5 2.4 <0.10 0.78 1.00 21 6 
7126/95 2:00 
8130/95 8:35 DT 2300 23.0 8,2 3.8 0.18 0.83 1,50 35 6 
9/19/95 10:15 DT 24 2200 13.0 8.4 5.5 0.13 1.00 1.60 24 9 2 <10 8 <2 <40 <1 39 
9/20/95 9:15 

10/24/95 11:30 DT 15 2500 40.0 8.5 11.0 <0.10 1.40 1.60 49 <6 

10/25/95 10:30 
11/14/95 9:45 DT 23 2700 8.2 8.4 8.5 <0.10 0.95 0.72 25 14 
11/15/95 7:45 

12/6/95 S:35 DT 1 2400 7.8 8.3 11.0 0.19 0.81 1.00 50 <6 

1/19/96 4:37 ST 5 850 15.0 7.3 7.8 1.20 3.40 1.20 28 14 <1 <10 28 5 7 <1 130 216 
1/19/96 5:37 
1/19/96 7:37 ST 8 660 6.9 7.6 4.6 0.12 2.50 1.40 9 6 <1 <10 22 <2 7 <1 28 228 
1/19196 21:37 
1121(96 5:37 ST 9 750 110.0 7.4 3.1 0.24 1.80 2.00 110 23 <1 <10 33 6 9 <1 86 170 

1122196 7:37 
1/22196 13:37 ST 8 970 17.0 7.5 1.8 0.30 1.10 1.60 7 <6 <1 <10 19 <2 4 35 228 

1/23/96 3:37 
1/31(96 2:27 ST 5 660 21.0 7.4 2.1 0.34 1.70 0.86 38 18 <1 <10 24 6 9 120 148 

1/31/96 3:27 
1/31/96 5:27 ST 10 640 57.0 7.7 2.9 0.20 1.40 1.80 47 13 <1 <10 28 4 15 3 70 134 

1/31/96 23:27 
2/1/96 1:27 ST 28 1500 13.0 8.1 2.3 <0.10 2.20 1.40 <6 <6 <1 <10 21 2 61 2 31 376 

2/3/96 7:27 
213196 9:27 ST 10 1400 8.4 7.8 1.3 <0.10 1.20 1.40 8 <6 <1 <10 15 <2 6 2 15 348 

2/4196 3:27 
2/13/96 8:45 DT 24 2000 7.5 7.3 1.8 0.21 1.00 0.77 23 13 

2/14/96 7:45 
2/20/96 10:18 ST 24 790 86.0 7.7 3.9 0.20 1.40 2.20 72 20 <1 <10 19 <2 B <:1 46 170 

2/22/96 8:18 
2/22196 10:18 ST 23 2000 4.6 8.4 3.0 0.13 0.75 1.10 8 7 <1 <10 13 <2 9 <1 <10 546 

2/24/96 8:18 
3127/98 10:50 2100 5.3 8.2 2.3 <0.10 0.74 0.61 9 6 

4/23/96 10:30 ST 24 2300 3.0 8.3 4.1 <0.10 1.50 0.99 <6 <6 

4/24/96 9:30 
5129/96 10:30 ST 24 2200 8.7 8.4 1.0 0.27 1.80 1.50 74 19 

5130196 9:30 
616196 15:20 DT 1900 2.8 7.8 3.5 <0.10 <:0.50 <0.20 16 10 <1 <5 4 <2 7 <1 <10 

6120196 8:20 OT 1 2000 14.0 8.0 7.0 0.22 1.80 1.50 36 <6 

7/24/96 9:30 OT 24 2000 12.0 6.5 1.9 <0.1 0.91 0.96 19 7 

7/25196 8:30 
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UPPER NEWPORT BAY WATERSHED -STORM AND DRY WEATHER MONITORING 

STATION FIXED FIXED SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Pb NI Ag Zn Hardness 
DATE TIME T e # umhos NTU m /L m /L m /L m IL m /L m /L m /L m /L 

SCCF15 8/27/96 9:10 OT 24 1900 25.0 8.3 5.8 0.26 1.10 1.20 33 11 
8/28/98 8:10 
9/25/96 9:05 OT 2000 110.0 8.3 7.9 0.37 2.70 2.00 210 46 
11/5/96 10:50 OT 2300 13.0 8.3 5.4 <0.1 0.55 1.00 95 7 
12/4/98 11:15 OT 2500 2.5 8.2 3.9 0.31 0.53 0.60 7 <6 
1/29/97 9:30 OT 960 170.0 B.O 3.5 0.19 1.50 1.10 74 18 
2/27/97 11:00 OT 2700 35.0 B.O 1.5 0.33 1.20 0.81 38 11 
3112/97 8:~5 OT 1 2600 15.0 8.1 2.9 <0.1 0.87 1.40 21 <6 
4/15/97 10:00 OT 22 2700 31.0 B.2 2.6 <0.5 1.40 1.10 37 11 
4/16/97 7;00 
5120197 8:50 OT 2100 3.7 7.7 <0.2 0.3 3.50 0.84 8 8 
6110/97 9:20 OT 1800 B.5 7.B 0.96 <0.1 0.61 1.0 28 17 

718197 9:40 OT 1900 3.7 7.9 2 <0.1 1.3 1.0 16 6 
8/15197 10:30 OT 1900 12 7.B 10 0 1.3 2.1 21 7 
9/24/97 9:10 OT 2000 23 7.6 9 <0.1 1.9 2.0 33 9 

10/29197 9:45 OT 2400 7.1 8.1 B <0.1 1.4 1.6 14 7 
4/21/98 9:15 OT 2670 3.5 8.04 5 <0.1 1.2 1.2 10 2 
6/24/98 8:45 OT 2490 1.7 8.0 7.0 <0.05 ~.,Q 0.6 6 2 
7/14196 11:51 0 2250 4 8.2 4.4 <0.05 3.2 1.0 15 5 
8/12/98 8:08 0 2430 8 7.7 2.6 0.1 1.2 0.6 86 14 

9/9198 10:03 s 2070 9.4 8.3 6.2 <0.05 2.5 0.49 56 21 
10120/98 11:45 0 2350 115 8.1 <1.3 1.2 34.0 23.9 640 190 
11/30198 10:15 0 1620 15 7.8 5.3 0.2 4.2 2.3 70 22 
12/14198 9:40 0 2550 8 8.1 8.5 <0.05 1.2 1.1 30 18 

1/14/99 9:50 0 2570 3 8.2 6.7 <0.05 1.3 0.4 19 8 
2/8199 10:15 0 2710 14 8.2 5.3 <0.05 1.3 0.7 84 26 
3/2/99 12:25 0 2600 1 8.2 3.3 <0.05 0.7 0.3 8 6 
4/1/99 9:30 0 2750 9 8.2 1.6 <0.05 0.7 0.6 26 12 

. 5/26199 9:45 D 2010 6 8.1 <0.44 0.1 1.2 1.1 30 16 
6/18/99 11:00 0 1950 15 8.1 1.6 0.1 1.0 2.6 58 17 
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• UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Pb NI Zn Hardnoss 
T e # umhos NTU m /L m /L m /L m /L m /L m IL 

BEEF17 5117/95 13:00 OT 1300 27 8.2 22 2 1.8 0.43 44 8 <1 <10 6 <2 <40 <1 <10 292 
6/14/95 11:15 OT 1100 12 8.4 7.7 0.13 0.57 0.84 58 12 
7/26/95 12:30 OT 1300 4.2 9.3 7.5 <0.10 1.90 2.80 32 13 

8/30/95 10:30 OT 1400 39.0 8.4 11.0 0.30 1.20 3.00 64 12 
9/20195 12:00 OT 1500 120.0 8.1 18.0 6.50 11.00 7.10 210 37 <10 21 7 <40 <1 130 

10/24195 14:00 OT 880 42.0 7.9 20.0 2.10 2.40 0.84 88 20 
11/15/95 10:05 OT 1500 35.0 8.2 10.0 0.47 2.20 1.80 28 13 

12/6/95 10:00 OT 1 1600 6.5 8.2 17.0 0.23 1.70 2.80 92 17 

3/12/96 14:16 ST 5 200 300.0 7.2 4.5 1.20 4.00 2.00 ·620 96 21 64 34 18 <1 350 54 
3/12/96 15:16 
3/12196 17:16 ST 9 460 460.0 7.B 4.1 0.38 2.50 3.10 900 120 3 27 50 22 22 <1 160 120 
311,3196 23:19 
3113196 1:16 ST 31 1100 16.0 8.0 2.7 <0.10 0.69 0.62 17 7 <I <10 45 4 13 <1 33 320 
3116/96 13:16 
3127196 12:20 OT 1500 3.8 8.4 28.0 3.30 6.00 4.60 12 8 

4/1196 17:52 ST 4 40.0 4.30 16.00 3.10 <1 <10 110 10 35 <1 1100 160 

4/1/96 18:37 
4124/96 13:00 OT 1400 7.0 B.9 17.0 0.10 3.60 4.50 120 23 
5130/96 12:30 OT 1600 8.8 9.2 9.6 0.24 1.00 2.10 37 11 

6120196 9:40 OT 950 5.6 8.1 6.4 0.16 1.00 1.20 B 8 

7124/96 11:20 OT 1200 4.6 8.6 2.0 <0.1 0.85 0.69 9 <6 

8/27/96 11:00 OT 900 11.0 8.6 6.5 0.34 1.50 2.00 32 9 

9/24/96 10:50 OT 1300 4.9 8.5 19.0 0.16 2.10 3.70 16 7 

11/5/96 13:35 OT 1700 62.0 8.4 120.0 0.57 3.50 3.00 130 20 
12/4/96 13:00 OT 860 4.3 8.6 1.1 0.28 <0.5 0.21 10 <6 

1/29197 11:05 OT 770 34.0 8.3 1.8 <0.1 0.66 1.30 39 10 

2/27197 14:30 OT 460 16.0 8.0 8.7 0.64 1.90 1.20 6 <6 

3/12/97 10:20 OT 1300 3.8 8.3 20.0 2.80 ~.40 2.90 11 15 

5/20/97 10:40 OT 1400 5.4 8.9 12.0 0.3 1.40 2.40 9 <6 

6/10/97 9:00 OT 1100 4.7 8.4 7.6 <0.1 1.90 1.50 10 6 
7/8/97 12:30 OT 1400 5.1 9.0 4 0 2.7 3 76 21 

8/15/97 13:00 OT 1200 6.2 8.6 14 <0.1 2.5 2 6 <6 

9124/97 11:45 OT 1200 7.3 8.5 7 <0.1 1.6 6 21 10 

10129197 12:25 OT 1400 67 8.8 21 0 2.0 4 140 23 

4121/98 B:55 OT 1110 1.6 8.35 3 0 <1.0 <0.1 2 1 

6124/98 9:20 OT 870 3,9 8.5 7.0 <0.05 l..l- 2 4 2 
7/14/98 12:16 0 715 6 8.5 0.5 0.2 <1 0.4 36 10 
8/12/98 8:57 D 1190 4 8.3 9.7 0.1 1.8 2.5 10 6 
9114198 11:04 0 
1018198 11:50 D 1290 9 8.2 7.8 0.2 1.7 1.8 17 7 

11/30/98 11:50 0 1380 8 8.5 5.7 <0.05 <0.2 1 17 11 

12/14/98 9:30 D 775 30 7.1 25.9 2.4 8.9 2.9 130 60 

1114/99 9:38 0 1120 3 8.4 7.3 0.1 0.9 1.0 8 5 

213199 9:55 0 2040 125 8.4 17.2 <0.05 1.7 0.9 250 36 

3/2/99 11:00 0 1110 5 6.3 14.0 0.1 5.4 3.2 23 15 

4/15199 D 1160 5 7.6 19.1 0.1 1.4 4.0 10 7 

5/26/99 11:00 D 1210 19 8.6 13.6 0.2 1.6 2.8 28 12 

6/18/99 12:15 0 1360 37 8.4 32.9 0.1 1.3 4.7 93 19 
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UPPER NEWPORT BAY WATERSHED -STORM AND DRY WEATHER MONITORING 

STATION DATE TJME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NJ Ag Zn Hardness 
T e # umhos NTU m /L m IL m IL m IL m /L m IL m IL m IL 

ACWF18 11115/95 10:20 OT 1 1300 550.0 8.9 4.7 2.10 4.20 4.2 770 150 
3/12/96 14:30 ST 5 500 1300.0 5.1 16.0 0.79 7.20 11.0 3000 280 7 99 79 47 57 <1 440 254 
3/13/96 2:30 
3/13/96 9:30 ST 6 720 120.0 7.5 19.0 0.52 4.20 4.7 160 36 12 73 17 21 <1 760 246 
3/14/96 13:30 
3/14/96 15:30 ST 23 1100 11.0 7.8 9.4 0.33 1.60 6.2 18 15 <1 <10 45 8 15 <1 130 418 
3/16/96 12:00 
3/27/96 12:35 OT 1 1600 37.0 7.5 13.p 0.63 5.80 9.5 26 18 

4/1/96 17:32 ST 5 890 380.0 6.3 27.0 6.60 25.00 8.3 600 150 2 34 440 33 62 850 300 
4/1/96 18:32 
4/1/96 20:32 ST 23 1700 34.0 7.4 58.0 1.50 7.10 13.0 45 23 <10 150 6 27 <1 110 520 
4/3/96 6:32 
4/3/96 10:32 ST 21 1800 88.0 7.4 52.0 2.10 6.40 11.0 120 26 2 <10 74 4 19 <1 81 540 
4/5/96 16:00 

4117196 20:26 ST 5 2000 870.0 7.5 2.1 0.68 8.50 23.0 1400 170 7 50 77 27 43 2 440 710 
4117/96 21:26 
4/17/96 23:26 ST 3 990 410.0 6.7 5.1 1.10 12.00 12.0 1000 140 4 33 110 30 48 530 314 
4118/96 3:26 
4/18/86 5:26 ST 35 1700 51.0 7.6 2.2 0.79 5.60 11.0 92 21 <10 50 5 25 <1 94 524 
4121/96 19:26 
4/23/96 13:04 ST 24 1600 98.0 7.7 16.0 0.33 5.40 23.0 180 57 
7/24/96 11:30 OT 1200 18.0 7.7 <0.2 0.58 2.40 3.5 49 16 

8/27/96 11:20 OT 1100 4.7 7.5 1.4 0.67 2.00 1.9 13 8 
9124/96 11:05 OT 1200 150.0 7.8 5.3 1.40 4.90 5.4 390 170 
11/5/95 13:50 OT 3600 22.0 6.2 4.5 97 240 560 23 10 5 26 9600 10 32 <1 470 

12/4196 13:15 OT 1400 29.0 7.8 7.2 5.50 6.80 2.9 58 15 
9124197 11:25 OT 960 72 7.3 2.2 0.6 2.6 1.1 62 24 

10129197 12:35 OT 1200 51 7.3 1.0 0.6 2.5 2.2 71 13 
4/21/98 8:45 OT 1120 34 7.71 6 0.7 4.6 0.9 29 20 
6/24/98 10:00 OT 1230 9.6 7.5 <1.3 0.4 ~ 2.0 22 10 

7/14198 12:33 0 890 18 7.4 <1.3 0.1 3.6 4.0 32 17 
12/14/98 9:15 0 1160 7 7.1 <1.3 0.2 2.2 3.1 28 20 
1/14/99 9:25 0 1510 23 7.3 7.0 0.6 4.5 6.4 30 21 

2/3/99 9:40 D 940 5 7.4 0.6 0.1 1.9 26.0 14 9 

3/2/99 10:41 0 1310 18 7.6 2.6 0.4 3.5 5.3 16 13 

4/15/99 D 1270 24 7.0 0.5 0.5 4.7 11.4 41 11 

6118/99 12:00 0 930 27 7.6 <0.44 0.4 2.2 7.5 100 45 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Hardness 
T e # umhos NTU m /L m /L m IL m /L m IL m IL m IL m /L 

SERF19 10/25/94 15:00 DT 22 1800 9.8 8.8 9 2.0 2.8 72 <5 
10/26/94 9:00 
11/30/94 11:25 DT 1 1800 9.6 8,4 14 1.5 3.8 1.5 25 18 

5/16/95 15:30 DT 24 1700 53 8.6 9.5 <0.1 1.6 5.5 120 12 
5/17195 14:30 
6/14/95 11:35 DT 1 1300 3 9.8 11 0.93 3 0.82 <6 <6 
7/25/95 9:00 DT 24 1600 4.0 11.0 <0.2 <0.10 2.00 0.80 <6 ,11 
7/26/95 8:00 
8/29/95 11:15 DT 24 1400 7.2 8.9 3.5 0.31 1.20 0.78 15 8 
8/30/95 10:15 
9/19/95 11:00 DT 24 1500 6.5 8.9 2.4 0.26 2.60 1.10 14 12 <1 <10 25 3 <40 <1 28 
9/20/95 10:00 

10/25/95 10:00 DT 1 1700 25.0 8.6 8.8 <0.10 2.70 5.50 11 <6 

11/14195 11:20 DT 23 1700 21.0 8.6 13.0 0.29 2.70 1.90 <6 <6 

11/15/95 9:20 
12/6/95 10:30 OT 1 1600 4.6 8.6 19.0 0.46 2.80 2.20 56 21 
1/21/96 15:25 ST 5 170 120.0 7.2 2.8 0.53 2.20 3.20 340 56 12 180 17 13 <1 260 48 
1/21/96 23:25 
1/31/96 15:47 ST 4 350 740.0 8.1 15.0 0.65 7.60 11.00 3100 350 4 53 44 31 41 2 260 155 
1/31/96 21:47 
2/14196 12:00 OT 1500 1.3 8.4 5.2 0.16 1.00 0.84 10 7 

3/27/96 15:15 DT 1400 2.1 10.0 <0.2 <0.10 2.00 0.21 7 <6 
4/24/96 13:25 DT 1100 2.1 9.5 0.9 0.26 1.40 0.50 11 <6 

5/30/96 13:15 OT 920 5.2 a.a 2.4 <0.10 1.10 0.88 38 10 

6/20/96 9:55 OT 1200 4.0 8.9 9.1 0.24 2.30 0.60 6 7 
7/24/96 15:15 OT 950 19.0 10.0 <0.2 <0.1 1.50 0.55 25 14 

6/27/96 14:30 OT 1300 4.6 11.0 <0.2 0.25 1.80 0.73 110 6 
9/24/96 14:15 OT 1400 3.9 11.0 <0.2 0.18 2.60 1.50 6 9 

11/5/96 14:05 DT 1400 5.5 6.9 4.1 0.18 1.40 1.20 26 12 

12/4/96 16:05 DT 1400 2.6 8.6 8.2 0.29 0.77 0.89 17 7 

1/29197 14:50 DT 1600 6.8 6.6 7.4 <0.1 1.30 1.00 13 a 
2127/97 15:15 OT 530 460.0 7.9 20.0 1.30 6.70 3.50 590 60 

3/12/97 10:45 DT 1200 3.6 9.2 0.9 0.36 1.50 1.50 7 7 

4/15/97 12:45 OT 1200 2.1 9.5 <0.4 0.64 2.00 0.84 <6 <6 

5/20/97 11:05 OT 970 8.2 9.2 0.72 0.62 2.20 1.4 17 12 

6/10/97 8:40 DT 990 10.0 9.0 1.2 0.54 2.40 1.2 17 9 

8/15/97 13:30 DT 1300 5.2 10.0 1.8 0.4 3.2 1.0 23 20 

9/24/97 11:00 DT 1500 25 9.7 19 0.4 2.7 1.0 60 26 
10129/97 12:50 DT 1600 22 8.8 11 0.4 5.3 1.4 45 12 
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• UPPER NEWPORT BAY WATERSHED • STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 O·P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
T e # umhos NTU m fl m fl m fl m fl m fl m fl m fl 

SERF19 4/21/98 8:30 OT 1350 1.8 8.18 2.2 0.3 1.7 0.8 <1 <1 

6/24/98 10:15 OT 850 26 9.5 4.0 0.1 l,6 0.4 56 22 
7114(98 13:15 D 
8112/98 9:20 D 1150 3 8.8 9.2 1.4 3.4 a.a 36 28 
9/14/98 12:09 D 945 390 9.4 3.5 0.1 3.5 1.4 630 60 
1018198 12:15 D 1070 4 9.4 11.2 0.1 1.9 0.6 17 9 

11/30/98 11:18 D 1240 2 8.6 5.7 <0.05 1.2 1.0 7 • 5 

12114198 8:45 D 410 66 6.6 13.2 1.8 4.9 3.5 280 110 
1/14/99 9:10 D 1300 23 8.2 13.0 5.5 6.08 0.6 52 12 

2/3/99 9:20 D 1470 5 B.3 10.6 <0.05 1.96 0.4 15 8 

3/2/99 10:15 D 1190 11 8.6 7.1 <0.05 0.79 0.5 39 13 
4/15199 12:06 D 1490 02 8.7 44.0 0.6 1.45 0.6 47 26 
5/26/99 11:30 D 1280 05 9.0 10.5 1.0 2.51 0.4 28 14 

6118199 12:30 D 1040 6 9.3 19.5 0.8 2.40 0.5 15 9 
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e • UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 o-P04 TSS VSS Cd Cu Pb NI Ag Hardness 
T e # umhos NTU m IL m IL m /L m IL m·/L 

CICF25 10126/94 11:30 OT 2600 1.3 7.5 230 4.90 7.50 5.50 10 5 
5/17/95 14:00 OT 2400 54.0 6.2 460 26.00 30.00 5.20 71 12 
7/26/95 13:15 OT 2000 14.0 9.0 390 10.00 15.00 4.90 17 10 

10/24195 15:00 OT 1100 260.0 8.3 70 2.60 4.60 4.00 260 20 
4/24196 13:50 OT 2000 6.9 8.7 440 16.00 12.00 5.90 13 9 
7/24/96 15:40 OT 2000 11.0 9.1 170 4.60 8.10 2.30 15 12 
1115/96 14:25 OT 1700 11.0 9.0 160 2.90 4.10 2.70 24 7 
1129/97 13:25 DT. 1900 21.0 8A 65 <0.1 1.30 0.79 22 ~6 
4/15/97 13:10 OT 1800 23.0 8.5 270 1.40 2.80 6.50 20 9 

7/8/97 13:20 OT 2100 18 9.2 140 0.3 3.2 3.4 59 15 
10/29/97 11:30 OT 1800 60 8.2 76 3.2 5.1 4.5 63 15 

4/21198 8:15 OT 1570 104 7.38 314 13.0 14.0 4.6 115 23 
5/19/99 D 306 

6/2199 10:00 D <0.44 

6nt99 10:48 D 44 
6116/99 B:30 D 220 

6121/99 11:00 D 12 2.5 4.3 6.9 
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UPPER NEWPORT BAY WATERSHED • STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS VSS Cd Cu Pb NI Ag Zn 
T D # umhos NTU m fl m fl m fl m fl m fl 

RCWF26 10/26/94 12:00 OT 1100 1.7 8.2 18 0.21 0.65 0.36 46 7 
11/30/94 12:00 OT 1200 26 8.3 3.2 <0.1 0.82 1 64 16 
7/26/95 13:45 OT 1200 18.0 9.3 26.0 0.60 1.60 2.00 90 15 
3/12/98 21:23 ST 5 180 510.0 7.7 6.9 0.55 3.60 4.30 1300 130 4 40 63 50 32 <1 310 56 
3/12/96 22:23 
3/13/96 0:23 ST 5 320 3700.0 7.5 27.0 0.94 12.00 14.00 5800 720 10 96 160 300 110 2 450 350 
3/13/96 20:23 

4f1/96 q:42 ST 5 1800 62,0 7.B 120.0 1.80 5.10 5.10 10Q 19 2 <10 32 6 8 <1 42 480 
4/1/96 17:42 
4/1196 18:42 ST 5 900 270.0 7.1 58.0 2.00 9.80 4.40 480 78 3 18 260 23 27 170 324 

4f1196 22:42 
4/3/96 8:24 ST 11 1500 76.0 7.8 69.0 9.00 9.90 9.50 135 29 <1 <10 42 5 7 <1 40 592 
4/4/96 16:24 

4/17/98 20:54 OT 1 10.0 28.00 98.00 44.00 43 1 200 
4/23/96 14:15 OT 8 1200 140.0 8.3 130.0 0.96 2.50 2.50 320 60 2 12 50 7 3 <1 71 420 
4/24/96 10:15 
5/29/96 12:30 OT 12 1300 140.0 8.6 68.0 0.17 1.60 6.10 190 30 2 <10 30 4 11 <1 55 356 
5/30/96 8:30 
6/20/96 10:30 OT 1 1100 9.8 B.4 110.0 0.20 1.80 4.20 17 10 <1 <10 5 <2 10 <1 43 

7/24/96 16:00 OT 23 1400 20.0 8.1 75.0 7.20 7.80 2.50 27 10 <1 <10 21 <2 B <1 26 406 

7/25/96 14:00 
8/27/96 14:30 OT 18 1100 11.0 8.4 28.0 0.21 1.10 1.40 14 5 <1 <10 10 <2 <4 <1 56 265 
8/28/96 B:30 
9/24/96 13:30 OT 4 1000 20.0 8.9 29.0 0.19 1.60 1.10 26 8 <1 <10 29 <2 <4 <1 29 425 

9/24/96 18:30 
11/21/98 10:38 ST 5 700 150.0 7.3 61.D 0.47 3.80 2.90 230 38 <1 <10 60 12 13 <1 140 262 

11/21/86 11:38 
11/22/96 3:38 ST 7 610 1900.0 7.8 32.0 0.45 4.40 8.00 3000 230 6 79 110 47 49 <1 390 570 

11/22/96 19:38 
2/27/97 11:30 OT 780 180.0 7.5 6.5 7.00 13.00 2.30 190 48 
3/12/97 11:05 OT 1700 330.0 7.9 300.0 25.00 2.60 19.00 370 55 2 <10 . 24 8 14 <1 29 514 

4/16/97 13:30 OT 1 1300 450.0 8.3 130.0 0.51 3.50 5.70 480 74 4 20 24 10 14 2 110 458 

5/20/97 13:10 OT 5 110.0 2.70 5.50 6.70 1 11 24 54 11 <1 120 

5/20/97 17:10 
6/10/97 8:02 OT 21 1500 25.0 8.0 160.0 3.40 4.30 3.20 <6 <6 <1 <10 18 2 5 <1 35 

6111/97 4:02 
718/97 13:45 OT 980 5.5 8.6 7 <0.1 <0.5 0.3 42 <6 <1 <10 5 <2 <4 <1 25 

B/15/97 14:15 OT 1100 150 8 85 2.30 5.6 5.6 220 46 ~- <10 17 5 8 <1 54 

9124/97 10:45 OT 1300 230 8.1 90 4.80 6.2 5.7 320 49 

6/24/98 10:40 OT 990 1100 8.1 4.0 0.19 1-,-0 21 370 140 

7114/98 13:36 0 995 240 8.6 5.0 0.09 3.4 2.3 

9/14/96 13:30 D 760 31 7.8 3.8 0.2 3.1 3.3 72 26 

1018/98 13:00 0 1010 38 7.9 5.6 0.2 1.4 1.7 240 29 

5/19/99 0 1.7 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Pb Ni Ag Zn Hardness 
T 0 # umhos NTU m /L m /L m /L m /L m /L m /L m /L m /L 

HCWF27 10/26/94 11:45 OT 2900 1.4 7.5 110 16 32 21 210 46 
11/30/94 11:45 OT 1500 2.9 7.7 19 0.12 2.1 3.9 22 7 

5/17195 14:15 OT 8000 7 7.7 7.9 0.40 0.74 3.8 14 <6 
7/26/95 13:30 OT 1500 27.0 7.6 160.0 6.50 9.70 4.50 73 11 
8/30/95 12:00 OT 1400 81.0 8.1 100.0 0.32 2.30 5.90 160 23 
9/20/95 13:25 OT 1900 9.1 7.6 320.0 0.54 5.20 3.40 12 6 <1 <10 17 2 <40 <1 35 

11/15/95 10:55 OT 1300 9.0 8.0 3.6 <0,10 1.20 3.30 <6 <6 

12/6/95 11:00 OT 1100 9.3 6.2 4.9 0.15 1.30 3.jlO 20 <6 

2/14/96 12:20 OT 1300 3.9 8.0 64.0 2.60 8.90 4.00 13 7 

4/24/96 14:00 OT 1100 8.3 8.8 0.5 0.12 1.70 2.50 B1 18 
5/30/96 13:30 OT 1000 17.0 9.1 <0.2 0.16 2.70 3.80 100 23 
6/20/96 10:15 OT 1200 2.0 9.6 7.3 0.25 13.00 2.40 13 10 

7124/96 15:50 OT 1800 8.5 8.0 180.0 33.00 26.00 4.90 10 <6 

8/27/96 14:50 OT 1400 3.8 8.3 120.0 0.27 2.20 3.00 12 7 
9/24/96 14:25 OT 980 18.0 8.5 31.0 0.20 1.70 3.60 55 20 
1/29/97 15:15 DT 930 12.0 7.8 67.0 0.50 2.70 2.70 <6 <6 

2/27/97 11:20 OT 1600 15.0 7.5 240.0 28.00 22.00 1.80 <6 <6 

3/12/97 10:55 OT 1900 55.0 7.7 460.0 42.00 38.00 24.00 51 14 

4/15/97 13:20 DT 1400 39.0 7.7 150.0 0.64 2.00 6.00 48 12 

5/20(97 11:20 OT 1400 44.0 7.3 190.0 20.00 19.00 11.00 42 <6 

6/10/97 8:30 OT 1700 16.0 7.4 240.0 1a.oo 16.00 4.40 13 7 

7/8/97 13:35 OT 970 11 8.1 21 <0.1 2.2 5 BO 19 

8/15/97 14:00 OT 840 56 7.8 36 1 4.4 6 77 18 

9/24/97 10:30 DT 920 8.4 7.9 2 <0.1 1.3 2 7 <6 

10/29/97 12:05 OT 1100 15 7.7 1.0 0.20 1.7 4.0 22 9 

6/24198 11:00 OT 700 7.9 7.7 2.0 0 4,6 6 24 10 

7/14/98 14:00 D 670 4 8.0 <1.3 <0.05 <1.0 4 14 5 

8/12198 9:45 D 635 3 7.8 2 <0.05 1.4 4.0 48 24 

10/8/98 12:45 0 1070 4 7.1 <1.3 <0.05 1.6 6.7 52 20 

11130/98 12:15 0 975 7 7.6 6 <0.05 1.5 3.5 43 7 

12114/98 8:25 0 1190 4 7.1 <1.3 <0.05 1.3 4.6 18 12 

1/14/99 8:25 0 1620 90 7.2 308 31 26.7 5.2 140 26 

2/3/99 9:00 0 625 13 7.6 8.4 0.1 1.1 3.7 18 8 

3/2199 9:50 0 1220 7 7.8 2.1 0.3 6.3 1.4 39 16 

4/15/99 12:24 D 750 8 7.8 0.5 <0.05 1.2 2.9 27 8 

5/26199 12:00 0 665 5 9.2 <0.44 <0.05 1.0 3.2 24 14 

6/18/99 13:05 D 1020 90 8.9 88 0 1.8 3.7 220 30 
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• UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T C # umhos NTU m /L m /L m /L m /L m IL m /L m /L 

HINF28 10/26194 11:10 OT 2500 65.0 7.8 300 8.7 10.0 9.8 160 20 
5/17/95 13:50 OT 2400 52.0 8.0 460 24.0 27.0 4.7 60 12 

10/24195 14:50 OT 1000 1200.0 8.0 77 4.0 11.0 11.0 1300 88 
4124/96 13:35 OT 2300 26.0 7.8 580 40.0 31.0 6.7 24 12 
7/24/96 15:25 OT 1800 28.0 7.8 140 7.8 7.8 5.2 30 12 
11/5/96 14:20 OT 1600 62.0 e., 210 4.3 5.4 5.3 57 10 
12/4/96 16:20 OT 1100 47.0 8.3 79 1.0 2.1 2.9 46 , 10 
4115/97 13:05 PT 2000 250.0 7.2 260 11.0 12.0 13.0 310 53 

7/8/97 13:00 OT 2200 20 9.0 85 0.3 3.1 3.9 74 16 
10/29/97 11:45 OT 2200 390 8.0 210 12.0 14.0 14.0 550 62 
4121/98 8:05 OT 1520 26 7.51 346 13.2 13.2 3.1 31 13 
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UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS vss Cd Cr Cu Pb Ag Hardness 
T e tJ umhos NTU m /L m /L m /L m /L m /L m /L m /L m /L 

LANF08 10/4/94 14:39 ST 11 5900 6.8 8,2 11.0 0.60 2.8 0.37 39 9 <1 <10 25 <2 <40 0.58 50 1160 
10/5/94 8:39 
10/5(94 10:39 ST 13 4500 28 7.6 13.0 1.00 7.8 1.1 120 21 1.4 <10 41 11 <40 250 800 
1016/94 10:39 
10/6/94 12:39 ST 24 5700 3.9 8.1 10.0 0.62 4.8 0.44 8 <5 <1 <10 19 <2 <40 0.82 40 860 
1018/94 10:20 

10/25194 12:09 OT 23 <1 <10 23 2.4 <40 <0.3 26 940 
10126(94 8:09 

11/8/94 11:06 ST 3 2900 40 7.0 28.0 2.5 11 2.3 54 21 <1 <10 54 B.7 <40 <0.3 450 610 
11/8/94 15:06 
11/9/94 9:06 ST 9 7500 14 8.2 19.0 0.41 2.4 0.7 38 10 <1 <10 25 <2 <40 <0.3 BO 1405 

11/t0f94 5:06 
11110194 9:00 ST 4 2200 60 6.4 15.0 0.57 3.1 1.4 120 11 1.1 <10 44 11 <40 <0.3 180 105 
11/10194 11:00 
11/10/94 7:06 ST 4 560 230 6.1 8.3 0.67 4.7 3.2 660 53 4.3 28 150 58 <40 <0.3 580 85 
11/10/94 13:0G 
11/30/94 9:50 OT 1.5 <10 19 <2 <40 3 53 

1215194 2:00 ST 3 3400 33 7.6 18.0 0.74 3.7 1.2 160 40 2.1 <10 47 18 <40 0.39 170 746 
1215/94 6:00 
5/16/95 13:45 DT 24 7800 5.7 8.4 28.0 <0.1 0.74 0.31 21 8 <1 <10 21 <2 <40 <1 <10 1585 
5/17/95 12:45 
6/14/95 10:00 DT 1 <1 <10 8.8 <2 <40 5 36 1720 
7(25/95 9:00 DT 24 1 <10 20 3 <40 <1 58 
7126/95 8:00 
8/29/95 10:20 DT 24 <1 <10 21 2 <40 <1 52 1348 
8/30/95 9:20 
9/19/95 10:30 DT 24 <10 28 <2 <40 <1 50 
9/20/95 9:30 

10/24185 12;30 DT 23 <1 <10 31 2 <40 <1 340 

10/25/95 10:30 
11/14/95 10:00 DT 23 4 <10 29 3 <40 <1 55 1737 
11/15/95 B:OO 

12/5/95 B:30 OT 24 3 <10 64 3 <40 <1 35 1844 
12/6195 7:30 

12/12/95 21:00 ST 5 3700 350 7.3 52.0 3.70 14 4.60 690 100 3 27 180 39 <40 <1 1100 790 
12/12/95 22:00 
12/13/95 2:00 ST 7 890 74 7.3 14.0 0.82 4.1 1.70 120 26 11 83 33 <40 <1 350 155 
12113/95 14:00 
12/14/95 12:50 ST 29 7000 12 8.2 30.0 0.48 1.6 0.74 41 10 <1 <=10 21 <2 <40 <1 94 1440 
12/16/95 20:50 

1/21/96 15:34 ST 14 1500 220 7.7 8.8 0.13 3.4 2.50 480 71 3 20 95 35 17 <1 320 334 
1(22/96 10:34 
1/22/96 12:34 ST 36 5600 16 8.2 21.0 0.11 0.79 0.42 24 11 <10 27 <2 8 <1 50 1570 
1/25196 14:34 
1125/96 15:30 ST 4300 39 8.1 27.0 0.36 2.0 0.59 39 13 <1 <10 35 4 9 <1 120 1350 
1/31/96 2:55 ST 4 20000 290 7.9 15.0 0.85 8.3 2.60 650 93 4 34 90 60 32 1 450 412 
1/31/96 3:40 
1/31/96 5:55 ST 8 390 150 7.8 3.9 0.45 2.5 4.10 350 67 5 27 70 5 20 340 70 
1/31/96 21:55 
1/31/96 23:55 ST 10 1800 35 7.7 12.0 0.37 2.0 0.83 35 13 <1 <10 40 7 9 2 120 384 
2/2/96 17:55 
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• c: 
UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Zn 
T 0 # umhos NTU m IL m IL m IL m IL m IL m IL m IL 

LANF08 2/2/96 19:55 ST 19 4900 18 8.4 21.0 0.19 2.2 0.68 8 7 <1 <10 29 2 10 110 1092 
2/3196 7:55 

2/13196 9:15 OT 24 <1 <10 35 <2 5 2 74 1840 
2114196 8:15 
2119/96 19:06 ST 5 4400 74 7.5 41.0 0.72 5.5 1.40 90 34 <1 <10 71 7 14 2 230 1210 
2119/96 20:06 
2119/96 22:06 ST 22 780 170 7.4 7.0 0.33 2.6 2.80 440 50 15 60 100 <2 <2 700 182 
2/22/96 2:03 
2122196 4:03 ST 20 4000 8 5.4' 28.0 0.19 0.81 b.70 24 14 <10 22 <2 B <1 30 1025 
2123198 18:06 
3/27/96 11:40 OT 1 <1 <5 9 <2 7 <1 39 2110 
4/23/96 11:30 OT 24 <1 <10 63 2 5 1 50 1758 
4/24/96 10:30 
5/29/96 11:30 OT 8 <1 <10 28 <2 7 <1 31 
5/30/96 18:30 
6/20196 B:50 OT <1 <10 5 <2 10 <1 42 
7124/96 10:20 OT 24 <1 <10 21 <2 15 <1 27 1390 
7125/96 9:20 
8/27/96 10:15 OT 23 <1 <10 21 <2 6 <1 60 1566 
8/28196 8:15 
9/24/96 10:00 OT 23 <1 <10 23 4 6 <1 120 2015 
9/25/96 8:00 
11/5/96 12:25 OT <1 21 58 <2 <4 <1 110 

11/21/96 9:23 ST 4 410 110 7.1 6.0 0.68 3.4 1.40 130 28 2 <10 78 32 19 <1 260 112 
11/21/96 10:23 
11/21/96 12:23 ST 9 230 140 7.8 2.8 0.27 1.7 1.40 270 34 2 15 42 31 12 <1 230 82 
11/22196 4:23 

12/4/96 12:15 OT 1 <1 <10 7 2 4 <1 55 1880 
1219196 12:55 ST 5 1800 160 7.6 16.0 0.30 3.9 1.80 320 51 1 12 48 21 10 <1 300 474 
12/9196 13:52 
1 :us1s8 14:22 ST 7 810 150 7.5 6.0 0.19 1.8 1.30 220 30 11 42 25 11 <1 210 182 

12110198 2:22 
12/10198 4:22 ST 10 2900 18 8.0 19.0 0.23 1.2 <0.2 43 9 <1 <10 17 <2 7 <1 71 745 
12/10/96 22:22 
12/11/96 0:22 ST 13 480 69 7.7 3.8 0.27 0.91 <0.2 100 14 <1 <10 25 10 11 <1 100 110 
12/12196 0:22 
12112198 0:22 ST 15 3200 12 8.1 100.0 0.20 1.1 <0.2 19 6 <1 <10 12 <2 5 <1 89 1240 
12/13196 8:22 

1/1/97 22:12 ST 5 1900 64 7.6 14.0 0.39 1.9 0.51 81 20 <1 <10 38 7 6 <1 120 504 
111197 23:12 
1/2/97 1:12 ST 5 880 52 7.5 6.3 0.40 0.99 0.41 26 9 <1 <10 25 5 6 <1 71 200 
1/2197 9:12 
1/2/97 11:12 ST 42 3300 11 8.0 20.0 0.23 1.1 0.47 20 6 1.8 <10 25 2.5 12 <1 70 3950 
1/5/97 23:12 
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C1 
UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE 

LANF08 1/21/97 
1/21197 
1122/97 
1/22/97 
1/23/97 
1123/97 
1/23197 
1/24/97 

. 1/29/97 
2/11/97 
2/11/97 
2127197 
3/12/97 
4/15/97 
4/16/97 
5/20/97 
6/10/97 

718/97 
8/15/97 
9/24/97 

10/29/97 
11/10/97 
11/10/97 
11/10/97 
11/11/97 
11/11197 
11113197 
11113/97 
11114197 
11119197 
11/19/97 
11/26/97 
11/26/97 
11/28/97 
11/27/97 
11/27/97 
11/30/97 

12/6/97 
12/6/97 
12/6/97 
12/6/97 
12/6/97 
12/7/97 
1217197 

12/10/97 
12/18/97 
12/18/97 
12/18/97 
12119197 
12119/97 
12122/97 

TIME SAMPLES EC 
T o # umhos 

20:42 ST 2 
21:42 

1:42 ST 12 
23:42 

1:42 ST 3 
5:42 

11:42 ST 4 

23:42 
10:15 OT 1 

0:41 ST 5 
1:41 

10:00 OT 
8:45 OT 

10:45 OT 24 
9:45 
9:50 DT 

10:50 OT 
10:00 OT 
10:so OT 
9:45 OT 

10:0S OT 
B:47 SF 
9:32 

4 

10:02 SF 8 
0:02 
2:02 ST 25 
2:02 SF 
4:02 ST 9 

21:27 SF 
11:25 OT 10 
20:25 SF 

9:36 ST 5 
10:36 SF 
14:36 ST 13 
14:36 SF 
16:36 ST 32 

6:36 SF 
3:59 ST 5 
4:59 SF 
5:59 ST 6 

15:59 SF 
17:59 ST 8 

7:59 SF 
9:59 ST 34 
3:59 SF 

13:43 ST 5 
14:43 SF 
16:43 ST 7 
4:43 SF 

10:43 ST 38 
12:43 SF 

3600 

630 

4700 

3000 

3900 

470 

1400 

1400 

5900 

460 

200 

980 

3900 

1400 

1500 

5800 

Turb 
NTU 

11 

150 

11 

98 

33 

55 

630 

66 

11 

200 

210 

150 

16 

360 

120 

7.7 

pH 

7.8 

7.5 

8.1 

7.8 

7.7 

7.2 

8.2 

7.6 

8.0 

7.7 

7.8 

7.6 

7.9 

7.4 

7.6 

8.0 

NOJ 
m IL 

48.0 

19.0 

6.8 

38.0 

37.0 

40.0 

13.0 

23.0 

6.7 

8.7 

8.2 

33.0 

4.2 

1.7 

7.2 

28.0 

14.0 

7.2 

23.0 

NH3 

mg/L 

<0.1 

0.36 

0.23 

0.25 

1.0 

0 

0.50 

0 

0 

0 

0 

<0.1 

0.70 

<0.5 

<0.5 

TKN 
mn/L 

1.1 

1.1 

1.2 

0.86 

4.3 

3.1 

2.5 

5.0 

2.1 

0.97 

2.8 

0.93 

1,4 

0.91 

5.6 

2.1 

0.92 

P04 
mg/L 

0.66 

0.52 

0.50 

0.31 

1.0 

1.0 

4 

0.40 

2 

.1, 

o 

3 

0.30 

o-P04 
mg/L 

<30 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<50 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 
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TSS 
mg/L 

24 

89 

29 

120 

31 

150 

1100 

72 

33 

310 

210 

200 

31 

660 

210 

12 

VSS 
mg/L 

6 

11 

22 

32 

11 

36 

910 

52 

33 

260 

170 

180 

8 

100 

31 

10 

Cd Cr Cu Pb Ni Ag Zn Hardness 
pg/L µg/L µg/L !•SIL f•g/L 119/L I' /L m /L 

1.2 

6.7 

1.2 

2.2 

1.2 
1.2 

<10 

<10 

<10 

<10 

<'10 
<10 

33 

25 

26 

34 

19 
40 

<1 <10 8.4 
<1 <10 14 
<1 <10 49 

<1 <10 6.4 
<1 <10 6.2 
2 <10 5 

4 <10 <4 
<1 .;.1.0 7 
<1 <10 a 
<1 <10 73 

<1 <10 49 

<1 <10 33 
<1 20 20 
<1 11 25 
<1 <10 20 
.;.1- <10 23 
"-1· <10 34 
3 36 150 

<1 <10 14 
<1 <10 35 
<1 <10 16 
<'I- <10 19 
"-~ <10 13 
1 10 5 

<1 <10 6 
<1 12 31 
<1 <10 6 
<1 11 24 
<1 <10 8 
1.0 <10 18 
<1 <10 12 
3 29 94 

<1 <10 20 
<1 <10 43 
<1 <10 33 

<10 <10 14 
<10 <10 11 

3.9 5.9 

2.6 11 

9,1 7.6 

<2 20 

<2 8.1 
5.1 9.8 

<2 4.3 
<2 4.1 

11 7.7 

<2 <4 
<2 4.0 
<2 <4 
<2 4 
<2 5 
<2 12 
4 18 

15 20 

6 15 
4 11 

17 6 
9 11 
<2 13 
<2 6 

100 43 
<2 <4 

15 12 
<2 6 
<2 7 
<2 5 

35 16 
<2 <4 

16 11 
<2 <4 
15 10.0 
<2 <4 
<2 6 
<2 4 

44 22 
<2 4.0 

19 12 
9 6 
<2 <4 
<2 <4 

<1 <10 

<1 <10 

<1 10 

<1 120 

<1 82 
1.0 170 

<1 
<1 
<1 

17 
50 
70 

<1 39 
<1 30 
<1 26 
<1 20 
4 «..-0 
<1 160 
<1 250 

<1 280 

<1 150 
<1 120 
<1 240 
<1 160 
<1 87 
<1 56 
<1 640 
<1 42 
2 150 
<1 98 
<1 68 
<1 8-1-
3 :!60 

<1 46 
<1 -1+0 
<1 4-1-

<1 -hW 
<1 M, 

<1 60 
<1 42 
<1 420 
<1 36 
<1 160 
<1 64 
<1 61 
<1 58 

1650 

790 

170 

1304 

1760 
940 

1460 
1590 

1300 
1436 

1350 

195 

894 

72 

1640 

304 

262 

1416 

90 

40 

250 

950 

328 

280 

1580 
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e 
UPPER NEWPORT BAY WATERSHED· STORM AND ORV WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHl TKN P04 o-P04 TSS vss Cd Cr Pb NI Hardness 
T a # umhos NTU m IL m /L m /L m /L m /L m /L m /L m /L 

LANF08 1/9/98 17:37 ST 5 320 250 7.7 2.0 0,50 3.2 2 <0.5 BOO 110 <10 28 BO 59 25 <1 4+0 70 
1/9/98 18:37 SF <10 <10 10 <2 5 <1 64 
119/98 20:37 ST 9 450 54 7.4 2.9 <0.5 1.2 0 94 17 <1 <10 31 11 8 <1 <10 108 

1/10/98 12:37 SF <1 <10 13 <2 <:4 <1 <10 
1110/98 14:37 ST 38 400 11 8.0 27.0 <0.5 1.3 0.40 <0.5 21 8 1.0 <10 26 2 5 <1 ~4-0 980 
1/13/98 16:37 SF <1 <10 15 <2 6 <1 ~-00 

1120/98 DT 24 <1 <10 14 <2 <4 <1 <10 

1/21/98 <1 <10 14 <2 <4 <1 <10 
2/14/98 9:09 ST 5 2000 50. 7.7 20.4 <O.S 1.9 180 32 1 10 38 17 9 1.40 91 420 
2/14/98 10:09 SF <1.00 4 15 2 5 <1.00 24 
2/14/98 12:09 ST 7 570 62 7.7 4.9 <0.5 0.8 160 22 <1.00 11 27 14 8.40 <1.00 56 100 
2/15/98 0:09 SF <1.00 5 10 <1.00 2 <1.00 9 

2/15/98 2:09 ST 20 4300 5.9 8.1 28.8 <0.5 8 21 8 1 4 48 3 6 <1.00 30.6 1334 

2/16/98 16:09 SF 1.10 5 15 <1.00 67 1 19 

2/16/98 18:09 ST 10 1900 34 7.9 15.9 <0.5 10 74 18 <1.00 5 22 7 5 <1.00 38 430 

2/17/98 12:09 SF <1.00 4 18 2 4.00 <1.00 20 
2/17198 14:09 ST 11 4200 8.1 8.0 4.0 <0.5 10 15 8 <1.00 60 30 3 19 <1.00 79 1060 

2/18/98 10:09 SF <1.00 52 23 1 20.0 <1.00 38 

2/19/98 12:30 ST 5 4800 2.1 8.1 34.6 <0.5 <1 10 <1.00 4 17 4 5 <1.00 30 >1500 

2/19/98 13:30 SF <1.00 4 15 2 6.40 <1.00 22 

2/19/98 21:30 ST 7 1100 510 7.7 11.5 <0.5 2.0 12 <1.00 9 26 11 9 <1.00 60 320 

2/20/98 9:30 SF <1.00 3 15 1 3 <1.00 20.0 

2/20/98 n:30 ST 18 4800 3.4 8.0 33.2 <0.5 1.0 11.0 <1.00 4 125 3 7 <1.00 36.0 1200 

2/21/98 21:30 SF <1.00 3 103 1 7 <1.00 32 

2/21/98 23:30 ST 8 41 7.8 12.0 0.8 <1 +:! <1.00 9 33 13 7 4,00 45 224 

2/22/98 13:30 SF <1.00 2 19.0 1 4 -<.1,00 17 

2/22/98 15:30 ST ,, 12 8.0 15.9 <0.5 1.1 +2- <1.00 4 22 5 5.60 4.00 43 426 

2/23/98 11:30 SF <1.00 4.00 18 1 6 4.00 54 

3/25/98 5:44 ST 5 2940 42 7.6 30.6 0.5 1.5 <0.1 143 34 1 17 70 15 9 <1.00 157 775 

3/25/98 6:44 SF <1.00 15 59 2 8.80 <1.00 119 

3/25/98 8;44 ST 6 315 100 7.8 5 <0.1 <1.0 <0.1 51 23 6 12 54.0 22 11 <1.00 132 BO 
3/25/98 18:44 SF <1.00 4 17.0 2 3 <1.00 103 

3/25/98 20:44 ST 28 4430 12 B.2 33.2 0.3 <1.0 0 9 1 28 34 6 6 <1.00 53 1110 

3/28/98 2:44 SF <1.00 25 17 ,a.i.oo 6 <1.00 39 

3/28/98 4:44 ST 13 2600 17 8.1 10.2 0.2 <1.0 <0.1 11 2 1 29 34 32 7 <1.00 71 606 

3/29/98 4:44 SF 1 27.0 22 <1.00 7 <1.00 44 

4/20/98 12:31 DT 23 <1.00 30 19 2 4 <1.00 23 1450 

4/21/98 10:31 
6/22/98 13:00 OT 1 <0.50 28 10 <2 <4 <2 22 

7/15/98 9:30 OT 24 <1 16 27 <4 11 <4 45 
7116/98 8:30 DF <1 17 20 <4 10 <4 35 

8/17/98 8:26 OT 13 <1 9 30 <2 <B <2 36 1260 

8117/98 20:26 OF <1 <8 22 <2 <8 <2 20 

918/98 11:24 DT 22 <1 11 28 <2 7 <2 47 1190 

9/9/98 9:24 OF <1 10 21 <2 6 <2 26 

10/13/98 12:20 OT 24 <1 <6 25 <2 <4 <2 40 1430 

10/14/98 11:20 DF <I <8 21 <2 <4 <2 35 
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e C 
UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Pb Hardness 
T po # umhos NTU m /L m /L m /L m /L m /L m IL m IL m /L 

LANF08 11/3/98 11:02 DT 24 <1 <8 19 <2 <4 <2 122 
11/4/98 10:02 OF <1 <8 14 <2 <4 <2 78 
11/8/98 2:50 ST 3 1940 150 7.3 19.0 1.0 16.6 5.8 700 260 3 33 119 42 28 <2 698 435 
11/8/98 3:20 SF <1 <8 22 <2 14 <2 95 
11/8198 5:50 ST 10 1630 24 7.6 13.0 0.2 2.5 1.0 140 100 <1 9 33 6 18 <2 91 395 
11/8/98 23:50 SF <1 <8 24 3 16 <2 67 
11/9/98 1:50 ST 37 3330 17 7.9 25.0 0.2 2.2 0.6 50 16, 1 <8 22 3 13 <2 71 825 

11/12/98 1:50 SF 1 <8 22 2 13 <2 68 
11128/98 4:50 ST 5 2 21 77 29 20 <2 406 434 
11128/98 5:50 SF 2 <8 25 <2 9 <2 73 
11128198 7:50 ST 13 s 10 43 6 20 <2 109 332 
11/29/98 7:50 SF 4 <B 31 <2 18 <2 67 
11129198 9:50 ST 27 3730 21 8.1 28.0 <0.05 1.5 0.6 66 14 2 <8 23 3 11 <2 53 1120 

12/1/98 13:50 SF 1 <8 18 <2 10 <2 35 
12/1/98 15:50 ST 9 730 60 8.5 7.0 0.1 2.4 1.4 210 42 6 20 58 31 18 <2 222 195 
12/2/98 7:50 SF <1 6 19 <2 7 <2 15 

12/8/98 9:33 DT 24 <1 4 <10 18 <4 <2 41 1540 
12/9/98 8:33 

115199 8:52 OT 24 <1 <8 16 <2 6 <2 30 1246 

1/6/99 7:52 OF <1 <8 13 <2 8 <2 23 
1125/99 3:23 ST 5 2 11 62 15 9 27 199 280 
1/25/99 4:23 SF <1 <8 21 <2 4 <2 40 

1/25/99 6:23 ST 13 8 43 9 12 <2 104 860 

1126199 6:23 SF <1 <8 18 <2 9 <2 32 
1/26199 8:23 ST 15 815 35 7.7 6.3 0.3 1.6 0.9 160 34 2 13 53 19 13 <2 151 175 
1/27199 12:23 SF <1 <8 15 <2 6 <2 25 

1/27/99 14:23 ST 19 3700 18 7.8 40.2 0.2 1.4 1.4 17 10 <1 10 26 5 8 <2 53 1048 

1/29/99 2:23 SF <1 <8 21 2 6 <2 39 

2/2/99 10:50 D 24 4630 3 8.1 52.8 0.1 0.7 0.3 16 7 

2/3/99 9:50 
2/4/99 18:24 ST 5 3630 28 8. 1 17.2 0.2 2.4 0.4 70 12 9 32 8 <4 <2 110 1020 

2/4199 19:24 SF <1 <8 18 2K <4 <2 55 

214/99 21:24 ST 14 1190 27 7.7 10.1 0.4 1.9 0.6 60 52 2 9 43 9 11 <2 140 276 

2/5/99 23:24 SF <8 28 <2 9 <2 242 

2/6/99 1:24 ST 33 4600 5 8.2 48.4 0.1 1.0 0.3 30 14 <B 26 <2 10 <2 49 1300 

218199 17:24 SF <B 22 <2 11 <2 37 

2/9/99 17:09 ST 5 1490 26 7.5 14.5 0.2 3.3 0.7 230 100 12 106 19 11 <2 316 470 

2/9/99 18;09 SF <1 <8 19 2 6 <2 76 

2/9/99 20:09 ST 7 1110 27 7.8 7.0 0.2 1.1 0.6 64 20 2 9 50 13 12 <2 149 238 

2/10/99 8:09 SF <8 26 2 10 <2 55 

2/10/99 10:09 ST 40 4580 5 8.2 49.3 <0.05 0.9 0.2 9 6 <8 27 3 11 <2 51 1320 

2/13/99 18:09 SF <1 <8 22 <2 12 <2 50 

2/18/99 9:10 DT <1 <8 11 <2 9 <2 36 1030 

2/18/99 9:10 DF <1 <8 12 <2 8 <2 28 
3/1/99 12:20 OT 24 <1 <8 31 <2 10 <2 32 1490 

3/2/99 11:20 OF <1 <8 27 <2 10 <2 27 
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e C: 
UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 O•P04 TSS vss Cd Cu Pb NI Zn Hardness 
T II # umhos NTU m IL m IL m /L m /L m /L m /L m IL m IL 

LANFOS 3111199 10:40 ST 5 25.6 0.7 3,3 0.9 10 77 12 10 <2 220 752 
3/11/99 11:40 
3/11/99 13:40 ST 6 2000 24 7.9 1.1.0 0.6 3.0 0.7 46 24 <S 90 20 21 <2 148 404 
3/11/99 23:40 
3/12/99 1:40 ST 40 5170 4 8.2 41.4 0.2 0.8 0.5 28 7 <1 <8 32 2 <4 <2 56 1414 
3/15/99 7:40 SF <1 <8 32 <2 7 <2 42 
3115199 9:35 ST 5 1380 68 7.5 18.3 0.4 3.7 0.7 280 90 2 20 64 31 10 <2 264 430 
3115/99 10:35 SF <1 <8 15 <2 <4 <2 48 
3/15~9 12:35 s 2 325 29 7.3 5.5 0.'4 2.2 0.6 76 26 
3115199 14:35 
3115199 16:35 ST 46 4600 8 8.1 35.4 0.2 1.2 0.3 22 9 <1 <8 35 3 8 <2 62 1204 
3/19199 10:35 SF <1 <S 26 <2 8 <2 43 
3/25/99 12:09 ST 5 2070 68 7.5 24.9 0.5 4.5 1.3 380 92 2 18 72 30 17 <2 370 476 
3125199 13:09 SF <1 <8 14 <2 6 <2 33 

3125199 15:09 ST 9 1300 23 7.7 5.8 0.3 1.0 0.6 60 10 <1 <8 45 9 8 <2 351 222 
3126/99 7:09 SF <1 <8 21 <2 7 <2 90 
4127/99 10:14 OT 24 2 <8 35 <2 <4 <2 239 958 
4/28/99 9:14 OF 2 <8 30 <2 <4 <2 130 

5/4/99 10:10 OT 24 <1 <8 26 <2 <4 <2 35 850 
5/5199 9:10 OF <1 <8 24 9 <4 <2 31 

6117199 15:00 OT <1 <8 18 <2 <4 <2 27 1600 

6117199 15:00 OF <1 <B 16 <2 <4 <2 27 
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• • UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 

T C # umhos NTU mg/L mg/L mg/L mg/L m /L mg/L mg/L µg/L ,,g/L l'Q/L 119/L ,,g/L ,,g/L 1,9/L mg/L 

BC2F09 10/25/94 12:00 OT 23 <1 <10 19 6.5 <40 <0.3 47 1060 

10/26/94 6:00 

11/30/94 9:35 OT <1 <10 21 <2 <40 22 43 

5/16/95 10:44 OT 24 <1 <10 26 2.6 <40 <1 <10 

SIH/95 9:44 

6/14/95 9:30 OT <1 <10 3.8 2 <40 <1 26 1146 

7/26/95 11:10 OT 1 <1 <10 6 <2 <40 <1 41 

8/29/95 10:00 OT 23 <1 <10 24 5 <40 <1 64 1040 

8130/95 8:00 

9/19/95 10:25 OT 24 <10 70 4 <40 <1 63 959 

9120/95 9:25 

10124195 11:50 OT 21 <1 <10 32 5 <40 <1 64 

10125/95 7;00 

11114/95 9:09 OT 24 <1 <10 33 5 <40 <1 72 1486 

11/15/95 8:09 

12/5/95 8:15 OT 24 3 17 49 7 <40 <1 140 1200 

12/8/95 7:15 

12/12/95 22:05 ST 5 3000 350.0 7.3 45.0 2.50 11.00 4.20 580 86 2 32 120 28 49 <1 920 595 

12/12/95 23:05 

12/13/95 1:05 ST 17 1500 ll5.0 7.3 13.0 0.67 4.60 2.40 120 25 <1 <10 70 10 <40 <1 220 306 

12/14/ll5 9:05 

12/14/ll5 11:05 ST 30 4200 21l.O 7.9 6.6 3.10 4.90 10.00 45 8 <1 <10 22 <2 <40 <1 72 958 

12/18/95 21:05 

1118196 5:33 ST 5 3100 72.0 7.ll 15.0 0.70 3.50 1.10 120 25 <1 <10 36 6 9 <1 130 684 

1/19/96 6:33 

1/19/96 8:33 ST 5 910 51.0 7.8 16.0 0.59 3.10 0.73 48 13 <1 <10 30 4 5 <1 76 218 

1/19/96 16:33 

1/19/96 18:33 ST 17 3400 34.0 8.0 3.5 0.43 1.60 0.75 33 1 <1 <10 25 3 <20 <1 46 646 

1/21/96 14:33 

1121196 16:33 ST 5 720 230.0 7.6 2.3 0.57 1.90 2.10 340 46 <1 11 44 21 <20 <1 200 154 

1122/96 0:33 

1/31/llB 3:07 ST 5 3100 120.0 8.1 13.0 0.30 2.90 1.00 190 32 <1 <10 44 10 16 <1 150 662 

1/31/96 4:07 

1/31/96 6:07 ST 20 690 71.0 8.0 5.6 0.12 1.30 0.65 62 13 <1 <10 34 a 5 7 100 190 

2/1/96 20:07 

2/1/96 22:07 ST 18 2600 25.0 8.1 7.5 0.21 1.40 0.42 17 13 <1 <10 23 3 5 3 53 484 

2/3196 8:07 

2/3/96 10:07 ST 10 1300 29.0 7.1 4.5 0.33 1.70 0.59 29 <6 <1 <10 34 3 4 36 344 

2/4/96 4:07 

2/13196 9:00 OT 24 2 <10 43 2 6 2 100 1300 

2114/96 6:00 
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e C 
UPPER NEWPORT BAY WATERSHED • STORM ANO ORY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 

T 0 # umhos NTU mg/L mg/L mg/L mg/L m /L mg/L mg/L 1'9/L ,,g/L µg/L ,,gll 119/L 1'9/L µg/L mg/L 

BC2F09 2/19/96 20:18 ST 5 4300 98.0 8.2 33.0 0.42 2.90 0.62 92 22 <1 <10 31 5 <4 <1 100 1186 

2/19/96 21:18 

2/19/96 23:18 ST 28 780 160.0 7.5 5.3 0.18 1.40 0.84 210 28 "1 <10 28 <2 <2 <1 120 174 

2/22/96 9:18 

2/22196 11:18 ST 16 3100 15.0 8.4 11.0 0.26 0.65 0.93 18 11 <1 <10 21 <2 10 <1 <10 820 

2/23/96 17:18 

3/27/96 11:15 DT 1 <1 <5 8 <2 4 <1 17 1770 

4/23/96 10:45 DT 24 <1 <10 83 <2 <2 58 1446 

4/24/96 9:45 

5/29/96 12:00 DT 24 <1 <10 29 <2 7 <1 27 1240 

5/30/96 11:00 

6120/96 8:45 CT 1 <1 <10 12 <2 8 <1 12 

7124/96 10:00 DT 19 <1 <10 28 <2 3 <1 35 975 

7125196 9:00 

B/27196 10:00 CT 24 <1 <10 35 6 9 <1 100 1055 

8126196 9:00 

9125196 9:20 OT <1 <10 15 <2 <4 <1 37 945 

1115196 12:35 CT <1 <10 14 <2 5 <1 110 

12/4/96 12:00 OT <1 <10 , 6 <2 <4 <1 24 1280 

1129/97 10:30 OT <1 <10 7 <2 <4 <I 60 2160 

2127/97 10:15 OT <1 <10 8 <2 <4 <1 <10 

3/11197 9:20 DT 24 <1 <10 48 10 13 210 1565 

3/12/97 8:20 

4/15197 10:20 DT 24 <1 <10 13 <2 <4 <1 29 1500 

4116/97 9:20 

5120/97 9:30 OT <I <10 6.7 <2 23 <1 47 1400 

6110197 10:40 DT <1 <10 16 2.7 15 <1 35 1012 

718197 10:20 OT <1 <10 4 <2 <4 <I 30 

Bf15197 10:40 OT 4 <10 4 c2 4 <1 24 

9124197 9:30 OT <1 ,10 7 3 7 "--1- c.to 

10129/97 10:20 OT <1 <10 5 <2 8 <1 65 

6124198 9:00 DT <0.50 9 9 <2.00 <4.00 <2.00 21 1350 

6/24/98 OF c:0.50 21 8 <2.00 <4.00 <2.00 17 

7114198 13:00 OT <1 10 <10 <4 <8 <4 22 1340 

7114/98 13:00 CF <1 10 <10 <4 <8 <4 17 
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() Ci 
UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 

T e # umhos NTU mg/L mg/L mg/L mg/L m /L mg/L mg/L µg/L µg/L ,,g/L 119/L pg/L 119/L 119/L mg/L 

BC2F09 8/12/98 8:23 OT <1 <8 9 <2 <8 <2 21 10SO 

8/12/98 8:23 OF <1 <8 9 2 <8 <2 21 

9/9/98 9:00 OT <1 <8 13 <2 4 <2 25 930 

9/9198 9:00 OF <1 8 9 <2 5 <2 15 

10/20/98 12:00 OT <1 <8 8 <2 <4 <2 17 1070 

10/20/98 12:00 OF <1 <8 8 <2 <4 <2 16 

11/30/98 o:oo OT <1 <8 3 <2 <4 <2 <10 

11130/98 10:00 OF <1 <8 12 <2 5 <2 32 880 

12/14198 10:20 OT <1 <8 10 2 <4 <2 44 1040 

12/14/98 10:20 

1114/99 10:20 OT «1 <8 9 <2 <4 <2 21 1100 

1/14199 10:20 OF <1 <8 8 <2 <4 «2 18 

2/8/99 10:30 OT <1 <8 11 <2 c4 «2 24 1296 

2/8/99 10:30 OF <1 <8 12 <2 <4 <2 20 

312/99 12:00 OT <1 20 6 <2 6 <2 10 870 

3/2/99 12:00 OF <1 «8 7 3 7 <2 <10 

4/1/99 10:so OT <1 <8 11 <2 <4 <2 12 

4/1/99 10:50 0 <1 <8 10 «2 <4 «2 12 

5126199 10;00 OT «1 <8 13 <2 <4 <2 21 

5126/99 10:00 OF <1 <8 14 «2 <4 <2 20 

6/18/99 11:30 OT <1 <8 a <2 <4 <2 17 620 

6/18/99 11:30 OF <1 <8 6 <2 <4 <2 19 
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• ('; ,___,, 
UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI 
T e # umhos NTU m /L m /L m /L m IL m IL m IL m /L 

S0MF05 10/25/94 11:30 OT 23 2900 2.9 8.4 130 0.34 <0.2 <0.2 11 19 
10/26/94 7:30 
11/30/94 8:40 OT 3700 3.9 7.8 70 0.18 1.1 0.66 22 12 

3/23195 12:30 SF 1 430 40 8.2 7.6 0.29 3.3 11 2500 270 5 51 45 33 41 1.7 230 
5/16/95 11:30 OT 24 3100 18 8.4 55 0.25 1.0 0.78 29 7 
5/17/95 10:30 
6/13/95 10:00 OT 24 3300 6.8 8.3 59 0.24 1.8 0.75 100 21 
6/14/95 9:00 
7/25/95 9:00 OT 24 3200 6.3 8.6 36.0 <0.10 0.53 0.37 62 15 
7/26/95 8:00 
B/29/95 9:00 OT 24 3000 19.0 8.4 41.0 0.16 1.40 0.55 54 12 
8130/95 8:00 
9/20/95 9:35 OT 3100 61.0 8.0 55.0 0.56 2.00 1.50 140 28 <1 <10 14 3 <40 <1 60 

10/24195 11:00 OT 24 3300 56.0 8.5 71.0 <0.10 1.30 1.10 110 27 
10125/95 10:00 
11/15/95 8:10 OT 3400 28.0 8.1 81.0 0.42 0.97 0.69 44 24 

12/6195 8:25 OT 3400 10.0 8.0 86.0 0.30 0.62 0.75 52 6 
1/21196 10:00 SF 330 1100 6.8 8.3 0.32 2.40 4.20 1100 88 4 34 32 22 30 <1 180 170 
1/21/96 12:00 SF 390 750.0 7.0 9.5 0.35 2.20 3.10 680 32 2 22 31 21 18 <1 150 160 
1/31196 20:30 SF 390 1800 8.1 12.0 0.64 8.60 12.00 3100 420 18 110 100 56 <2 32 640 70 
2/14/96 9:30 OT 3100 7.2 6.9 74.0 0.36 0.68 0.28 29 14 
3/27/96 10:40 OT 3100 4.6 8.4 78.0 0.13 0.93 0.31 15 <6 

4/24196 9:45 OT 3100 3.6 8.3 81.0 <0.10 1.20 0.48 70 19 
5/30196 10:30 OT 3100 3.5 8.6 79.0 <0.10 1.20 0.67 13 7 
6/20/96 8:05 OT 3000 4.0 8.0 64.0 0.43 1.30 0.88 21 7 
7/24/96 9:10 OT 2700 17.0 8.1 13.0 <0.1 0.80 0.40 37 12 
8/27/96 9:15 OT 3200 16.0 8.1 65.0 0.24 0.80 0.66 42 17 
9/24/96 8:45 OT 2700 16.0 8.0 56.0 0.15 1.20 0.77 29 10 
11/5196 10:05 OT 3100 54.0 8.0 28.0 1.60 3.80 2.50 88 11 
12/4/96 11:05 OT 2900 6.7 8.4 74.0 0.29 1.00 0.59 18 <6 
1/14/97 10:00 SF 14 2500 100.0 7.8 40.0 <0.1 1.60 1.10 140 22 <1 <10 9 3 <4 •<1 48 576 
1/15/97 12:00 
1115/97 16:00 SF 3 660 2500 7.8 5.5 0.47 7.70 13.00 4900 480 10 75 100 70 73 <1 320 180 
1115/97 20:00 
1/16/97 11:23 SF 7 2600 160.0 8.3 36.0 0.10 1.80 1.70 270 37 2 1K 14 6 SK <0.1 32 530 
1116/97 23:23 
1129/97 9:05 OT 1 16000 80.0 8.2 51.0 0.16 0.80 0.82 66 17 
2/27/97 10:30 OT 1 3100 6.0 8.0 79.0 2.00 2.90 uo 16 <6 

3/11/97 8:45 OT 23 2800 5.7 8.3 16.0 1.20 1.80 1.50 11 <6 

3/12/97 6:45 
4/15/97 9:30 OT 24 3100 8.7 8.3 80.0 <0.5 1.10 0.57 15 9 
4/16/97 8:30 
5120/97 8:50 DT 24 3200 5.2 8.2 78.0 0.35 1.30 1.00 11 11 
5121197 7:50 
6/10/97 9:54 OT 24 3100 6.1 8.4 64.0 <0.1 1.40 0.38 19 11 
6/11/97 0:54 

7/6/97 9:10 OT 3100 6.6 8.3 59 0 1.5 0 20 8 
8/15/97 10:00 OT 2900 17 7.8 55 <0.1 0.8 42 19 

9/24/97 8:55 OT 2900 14 8.0 37 <0.1 2.4 50 28 
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• UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb 
T o # umhos NTU 

SDMFOS 9125197 10:53 ST 
9/25/97 11:53 SF 
9/25/97 13:53 ST 
9/25/97 17:53 SF 
9/26/97 9:48 ST 
9/28/97 7:48 SF 
9/2.S/97 1 O: 13 ST 
9/29197 8: 13 SF 

10/29/97 9:20 OT 
11/10/97 10:30 SF 
11/11/97 8:30 ST 
11/13/97 4:30 SF 
11/13/97 10:39 ST 
11/13/97 18:39 SF 
11/19/97 10:29 OT 
11/19/97 21 :29 SF 
11/26/97 11 :23 ST 
11/26/97 12:23 SF 
11/26/97 14:23 ST 
11/27/97 18:23 SF 
11/27/97 20:23 ST 
11/30/97 7:01 SF 

12/6/97 4:25 ST 
12/6/97 5:25 SF 
12/6/97 7:25 ST 
12/6/97 15:25 SF 
12/6/97 17:25 ST 
1217/97 7:25 SF 
12/7/97 9:25 ST 

12/10/97 3:25 SF 
12/18/97 15:04 ST 
12/1B/97 16:04 SF 
12/18/97 18:04 ST 
12/19/97 8:04 SF 
12/19/97 10:04 ST 
12/22/97 10:15 SF 

1/3/98 6:48 ST 
1/3/98 7:48 SF 
1/3/98 9:46 ST 
1/4196 7:46 SF 
114/98 13:46 ST 
116/98 23:46 SF 
119/98 15:31 ST 
119/96 16:31 SF 
1/9196 17:31 ST 

1111198 5:31 SF 
1111/98 7:31 ST 
1113/98 15:31 SF 

5 

3 

24 

12 

24 

5 

12 

5 

15 

28 

5 

5 

8 

28 

5 

a 

30 

5 

12 

30 

5 

21 

29 

2500 

800 

1500 

1900 

3100 

2000 

450 

2700 

670 

590 

2100 

280 

320 

470 

1200 

1600 

610 

1600 

3000 

1BOO 

1500 

3100 

730 

1700 

1/20/98 
1/21/98 

OT 24 1800 

120 

300 

21 

26 

28 

50 

480 

29 

1600 

500 

55 

1200 

2600 

1500 

21 

240 

950 

100 

18 

28 

95 

15 

740 

34 

22 

pH 

7.6 

7.3 

8.0 

7.8 

8.3 

7.7 

7.9 

8.2 

8.1 

7.6 

8.0 

7.8 

6.1 

7.9 

7.9 

7.9 

7.7 

8.0 

8.2 

7.8 

7.6 

8.4 

7.9 

8.0 

8.2 

NOJ 
m /L 

35 

13 

25 

28 

50 
35 
29 

16.0 

43 

11 

15 

32 

4 

6.0 

8 

22 

41 

16 

19 

81 

21 

16 

570 

17 

33 

41 

NHJ TKN P04 o-P04 TSS 
m/L m/L mil m/L 

<0.1 

0 

0 

0 

0 

0 

0 

<0.1 

0 

0 

<0.1 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

0 

<0.5 

<0.5 

<0.5 

0.10 

5.1 

4.2 

2.6 

2.5 

1.8 

3.7 

4 

1.5 

9.4 

4.1 

1.B 

6.1 

B.9 

4.4 

2.1 

2.2 

3.2 

1.6 

1.0 

2.1 

1.5 

1.2 

4.2 

1.5 

1.4 

3 

2 

2 

3.6 

8 

4 

8,0 

2 

2.0 

4 

0 

1.0 

0 
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<0.5 

<0.5 

<0.5 

<0.5 

<0.5 
<0.5 

<0.5 

<0.5 

2 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

0.590 

<0.5 

<0.5 

290 

420 

35 

33 

57 

66 

720 

71 

2200 

440 

77 

2000 

2600 

1700 

400 

430 

1100 

90 

26 

28 

110 

28 

1400 

54 

30 

VSS 

75 

77 

<6 

<6 

9 

19 

98 

10 

1900 

370 

68 

1800 

2400 

1500 

52 

51 

130 

17 

9 

11 

22 

11 

160 

15 

8 

Cd 

2 
1 

2.0 
<1 
<1 
<1 
<1 
<1 

<1 
<1 
<1 
1 

<1 
.q 

"'-1-

8 
<1 
2 

<1 
4 
"'-1-
5 

<1 
13 
2 
6 
<1 
<1 
<1 
<1 
<1 
2 

<1 
<10 
<10 

<1 
<1 
<1 
<1 
<1 
<1 

<10 
<10 

2 
<1 
<1 
<1 

Cr Cu 

<10 24 
<10 16 
13 35 

<10 11 
<10 21 
<10 15 
<10 21 
<10 15 

<10 17 
<10 20 
<10 11 
26 32 
<10 5 
<10 27 
<10 20 
72 150 
<10 0 
21 38 
<10 9 
<10 18 
<10 9 
75 98 
<10 14 

150 110 
29 24 
74 61 

<10 15 
13 18 

<10 9.0 
<10 27 
<10 11 
20 37 

<10 11 
<10 16 
<10 11 
<10 18 
<10 16 
<10 22 
<10 18 
11 23 

<10 16 
<10 18 
<10 13 
28 210 
<10 14 
<10 17 
<10 14 

Pb NI 

8 12 
3 6 

20 20 
<2 7 
3 7 
2 5 
<2 5 
<2 6 

3.0 6 
3 7 
<2 4.0 

15 14 
<2 6 
2 6 
<2 7 

97 46 
<2 <4 

20 19 
<2 <4 

3.0 7 
<2 <4 

63 66 
6 5 

91 98 
15 20 
39 60 
4 7 
5 9.0 
<2 <4 

13 14 
<2 <4 

18 22 
<2 <4 
3 <4 

<2 <4 
3 <4 

<2 <4 
<2 4.0 
<2 <4 
3 5 

<2 5 
1 4 

<2 <4 
120 l30 

<2 "4 
<2 <4 
<2 <4 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
1 

<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

Zn Hardness 
m IL 

180 
110 
220 

78 
46 
49 
19 
16 

110 
56 
62 

230 
48 
99 

150 
850 

44 
170 

30 
56 
42 

5.10 
73 

610 
~so 
350 
82 
63 
14 

110 

25 
140 

11 
21 
34 
15 

<10 
<10 
<10 
22 
11 

62 
64 
28 

<10 
45 
04 

632 

260 

348 

550 

400 
508 

228 

725 

122 

166 

520 

85 

160 

155 

360 

460 

176 

420 

694 

420 

496 

800 

166 

484 
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• c/ 
UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Zn Hardness 
T e # umhos NTU m /L m /L m /L m /L m IL m IL m /L m /L 

SDMF05 2/3198 8:34 ST 5 41 58 29 40 <1 170 
213198 9:34 4 
2/3198 11:34 ST 12 15000 680 1.8 12 <0.5 3.0 5 1500 <6 25 43 18 23 <1 120 
214198 9:34 SF <10 18 3 8 <1 <10 
214/98 11;34 ST 23 1200 95 8.0 22 <0.5 2.0 2 190 22 <10 46 5 11 <1 42 
2/6/98 7:34 <1 
216/98 13:31 ST 11 500 1300 7.7 14 <0.5 5.2 9 3200 , 290 80 BO 45 62 <1 292 215 
217/88 9:31 7 
2/7/98 21:31 ST 3 8.0 <0.5 3.4 9 58 70 47 <20 <1 265 130 
2/8/88 1:31 
2/8/98 3:31 ST B 9 <0.5 3 7 
2/8/98 17:31 
218/98 19:31 ST 20 920 300 7.8 16 0 3 540 72 

2/10/98 B:31 SF 
2/14/98 10:12 ST 5 2000 160 8.0 53 <0.5 1.6 2 370 42 <1.00 12 25 11 9 <1.00 77 510 
2/14/08 11:12 SF <1.00 2 12 1 6 <1.00 14 
2/14/98 13:12 ST 7 320 1200 8.2 8 <0.5 2.B 8 2900 270 <5.00 B2 53 38 51 <1.00 225 80 
2115/98 1:12 SF <1.00 2 9 <1.00 1 <1.00 5 
2/15/98 1:12 ST 9 1100 230 7.9 17 2 10 380 64 <1.00 13 27 6 9 <1.00 52 288 
2/15/98 19:12 SF <1.00 2 15 <1.00 3 <1.00 5 
2/19198 20:46 ST 5 2200 59 8.0 53 <0.5 1.0 2 <1.00 8 16 6 B <1.00 23 640 
2/19198 21:46 SF <1.00 2 11.0 2 3 <1.00 9 
2119198 23:46 ST 4 330 540 7.8 7 <0.5 4 9 3 43 32 34 27 <1.00 108 85 

2120198 5:46 SF <1.00 2 7 3 <1.00 11 

2/20/98 9:46 ST 20 1800 93 7.0 44 <0.5 2 6 <1.00 8 24 4 8 <1.00 27 505 
2121198 23:46 SF <1.00 2 13.0 <1,00 4 <1.00 9 
2122198 1:46 ST 11 580 7.9 16 <0.5 4 '10 3.00 37 39 25 26 4.00 104 235 
2/22/98 21:48 SF <1.00 2 10 <1.00 3 "'-1..00 12 
2/22/98 23:46 ST 10 460 7.8 10 0.7 3.4 "·1.,() 2 27.0 176 17 16 """°° 84 80 

2/23198 17:46 SF <1.00 2 11 <1.00 3.40 .:+.00 13 
2/23188 19:46 ST 9 1500 7.8 5 0.5 3.3 9.8 7 72 59 40 53 <5.00 234 88 
2/24196 11:46 SF <1.00 6 11 2 9 <1.00 13 
3125/98 8:02 ST 5 2460 21 7.64 41 <0.1 <1.0 0.3 3090 21 <1.00 6 29 4 5 4 57 590 

3/25196 9:02 SF <1.00 4 28 2 5 1 75.0 
3/25/98 11:02 ST 5 377 1500 8.08 14 0.1 3.2 0.9 92 275 8 64 46 52 44 2 220 120 
3/25198 19:02 SF <1.00 3 18 3 4 <1.00 55 

3125/98 21:02 ST 29 1480 120 8.25 28 <0.1 1.3 1.2 148 13 <1.00 10 22 9 9 2 89 394 

3/28/98 5:02 SF <1.00 3 18 2 6 <1.00 75 

3/28/98 7:02 ST 13 978 181 8.12 17 0.2 1.8 1.2 307 36 1 14 27 10 13 <1.00 92.0 278 

3/29/98 7:02 SF <1.00 3 19 <1.00 6 <1.00 16 

4/20/98 12:56 OT 8 2880 4.6 8.48 65 <0.1 1.1 0.9 13 2 

4/21/98 19:56 
5112198 15:25 ST 5 1690 39 8.1 37 <0.05 2,.7 -h2 200 40 <0.50 12 24 5 4 <2.00 45 460 

5112198 16:25 SF <0.50 7 15 <2.00 <4,00 <2.00 14 

5/12198 18:25 ST 15 500 600 7.8 17 <0.05 2.7 2.7 1600 60 4 42 48 32 27 <2.00 230 190 

5113/98 22:25 SF <0.50 7 14 <2.00 <4.00 <2.00 <10 

5/14/98 0:25 ST 31 2120 70 8.2 37 <0.05 1.2 1.1 200 32 <0.50 9 15 3 5 <2.00 32 560 

5/16196 11:40 SF <0.50 5 10 <2.00 <4.00 <2.00 <10 

6/22198 12:40 OT 24 3090 20 8.4 57 <D.05 1.3 0.6 56 8 

6123/98 11:40 

Appendix 4.2 

0014120



• "- C· 
UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb Ni Zn Hardness 
T 0 # umhos NTU m /L m /L m IL m /L m /L m /L m /L 

SDMF05 7/15/98 9:45 D 24 3060 32 8.5 79 <0.05 2.4 0.1 130 32 
7/16198 8:45 
B/17/98 9:48 D 13 2980 37 8.4 35 0.1 4.6 0.6 140 42 
8/17/98 21:48 

9/8/98 13:01 D 24 
9/9/98 12:01 

10/13/98 10:43 D 24 2620 28 8.5 43.6 0.1 1.8 1.0 62 24 
10/14/98 9:43 

1113i98 12:59 D 7 2630 26 8.3 42.4 0.2 1.6 0.9 84 30 
11/3/98 18:59 
11/8198 4:59 ST 5 2220 48 8.1 44.0 0.5 2.8 1.5 150 70 <1 11 20 5 B <2 55 800 
11/8/98 5;59 SF <1 <8 10 <2 6 <2 15 
11/8/98 7:59 ST 9 895 500 7.7 28.0 0.5 4.9 8.6 1620 210 8 42 47 33 27 <2 472 210 
11/8/98 23:59 SF <1 10 14 3 7 <2 38 
11/9/98 1:59 ST 38 1880 29 7.7 37.0 0.5 2.1 1.3 54 14 <1 <8 21 4 5 <2 30 550 

11/12/98 4:00 SF <1 <8 18 <2 5 <2 20 
11/28/98 6:12 ST 5 <1 9 20 4 6 <2 47 820 
11128/98 7:12 SF <1 <8 14 <2 5 <2 23 
11/28/98 9:12 ST 12 4 30 34 20 21 <2 224 236 
11/29/98 7:12 SF <1 <8 10 <2 4 <2 <10 
11/29/98 9:12 ST 29 1430 24 8.1 26.0 <0.05 2.1 1.3 62 18 <1 <8 25 <2 6 <2 28 180 

12/1/98 19:50 SF <1 <8 20 <2 5 <2 14 
12/1/98 21:50 ST 5 450 540 7.9 8.8 0.1 4.1 7.3 1140 140 5 43 44 31 30 <2 248 410 
12/2/98 7:50 SF <1 <8 9 <2 <4 <2 <10 
12/9/98 8:30 D 24 2320 26 8.3 44.0 <0.05 0.9 0.7 76 28 

12/10/98 7:30 
1/5/99 10:07 D 24 2450 23 8.5 47.0 <0.05 1.8 0.3 64 24 
1/6/99 9:07 

1/19199 10:04 D 24 2640 15 8.3 134.0 0.1 0.9 0.4 32 18 

1/20/99 9:04 
1/25/99 5:15 ST 5 2520 21 8.3 58.1 0.2 1.4 1.0 BO 20 <1 <B 29 3 4 <2 26 700 
1/25/99 6:15 SF <1 <8 19 <2 5 <2 11 

1/25/99 8:15 ST 12 720 160 7.9 22.7 0.3 2.4 2.4 360 42 1 17 36 8 13 <2 82 192 

1/26/99 6:15 SF <1 <8 14 <2 4 <2 21 

1/26/99 10:15 ST 19 585 500 7.8 15.0 0.3 3.1 4.2 1040 160 2 31 39 21 22 <2 151 115 

1127/99 22:15 · SF <1 <8 9 <2 <4 <2 <10 

1/28199 0:15 ST 14 1450 33 8.0 33.3 0.1 1 .4 1.2 6B 13 <1 <8 19 <2 <4 <2 20 384 
1/29/99 2:15 SF <1 <8 15 <2 <4 <2 10 

212199 10:30 D 24 1820 24 8.2 44.0 <0.05 l.8 0.7 62 19 

213/99 9:30 
2/4199 20:31 ST 5 2490 16 8.3 48.4 <0.05 1.6 0.7 43 13 <1 <8 20 <2 <4 <2 17 700 

2/4/99 21:31 SF <1 <8 14 <2 <4 <2 11 
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e 
UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
T 0 # umhos NTU m /L m IL m /L m /L m /L m /L 

S0MF05 2/4/99 23:31 ST 5 1420 72 8.1 37.0 0.7 2.6 1.2 150 88 <1 11 27 5 6 <2 49 360 
2/5/99 7:31 SF <1 10 25 5 6 <2 47 
2/5/99 9:31 ST 40 1730 28 8.3 37.0 0.3 1.8 0.9 64 24 <1 <8 20 2 5 <2 30 458 
2/8199 19:31 SF <1 <8 13 <2 4 <2 17 
2/9199 19:16 ST 5 2460 23 8.5 48.4 <0.05 2.0 0.5 64 22 <1 <8 23 <2 6 <2 30 886 
2/9/99 20:16 SF 
2/9/99 22:16 ST 8 1070 88 8.0 22.9 0.1 2.2 1.1 170 , 55 <1 <8 31 5 8 <2 58 284 

2/10/99 12:16 SF <1 <8 16 <2 4 <2 15 
2/10/99 14:16 ST 32 1580 34 8.3 28.7 0.1 1.9 o.'9 92 28 <1 <8 27 3 7 <2 37 402 
2/13/99 4:16 SF ct <8 16 <2 8 <2 24 
2/18/99 9:39 D 24 2670 17 8.4 56.3 0.1 1.3 0.3 62 32 
2/19/99 8:39 
2/22/99 10:50 D 24 2640 16 8.5 77.0 0.6 2.2 0.5 70 30 
2/23/99 9:50 

3/1199 12:11 D 24 2780 13 6.6 71.3 0.4 1.5 0.4 52 20 
3/2/99 11:11 
3/8/99 10:45 D 24 2640 12 83 51.5 0.2 2.0 0.4 37 25 
3/9/99 9:45 

3/11/99 13:09 ST 5 2560 14 8.4 56.8 0.1 1.3 0.2 36 12 <1 <8 35 2 <4 <2 31 660 
3/11/99 14:09 SF <1 <8 27 <2 <4 <2 17 
3/11/99 16:09 ST 8 1970 16 8.3 44.4 0.3 1.9 0.2 38 18 <1 <8 31 <2 <4 <2 37 565 
3/12/89 8:09 SF <1 <8 25 <2 <4 <2 19 
3/12/99 8:09 ST 13 1560 18 6.0 41.4 0.6 1.9 0.7 38 12 <1 <8 30 <2 5 <2 52 386 
3/13/99 8:09 
3/15199 10:10 ST 5 2380 13 6.2 65.6 0.3 1.5 0.4 44 16 <1 10 27 3 <4 <2 39 1875 
3/15/99 11:10 SF <1 <8 11 <2 <4 <2 12 
3/15/99 13:10 ST 8 635 105 7.7 26.0 0.7 2.7 1.1 210 60 <1 14 23 7 9 <2 59 186 
3/16/99 1:10 SF <1 9 11 <2 4 <2 12 
3/16/99 3:10 · ST 41 1700 21 8.2 54.6 0.5 1.4 0.8 41 10 <1 <8 21 3 5 <2 25 420 
3/19/99 11:10 SF <1 <8 17 <2 4 <2 15 
3/22/99 12:11 D 24 2210 17 8.4 66.9 0.4 1.9 1.0 48 14 
3/23/99 11:11 
3/25199 13:19 ST 5 2200 88 8.2 46.2 0.2 2.6 1.4 280 46 <1 13 29 10 12 <2 99 440 
3125199 14:19 SF <1 <8 8 <2 <4 <2 <10 
3125/99 16:19 ST 8 545 250 7.6 21.3 0.4 3.2 3.6 780 110 3 27 47 19 24 <2 185 142 
3/26/99 6:19 SF <1 <8 11 <2 4 <2 14 
3/26/99 8:19 ST 39 2040 19 8.3 54.1 0.3 1.3 0.8 49 13 <1 <8 26 <2 4 <2 26 568 
3129/99 12:19 SF <1 <8 22 <2 <4 <2 13 
3/31/99 9:30 D 12 2960 31 8.5 53.7 <0.05 1.3 0.1 63 18 
4/1/99 8:30 
4/6/99 15:07 ST 5 2810 27 8.5 48.0 0.1 1.5 0.3 45 15 <1 <8 23 2 <4 <2 40 746 
4/6/99 16:07 
4/6199 18:07 ST 6 800 201 7.5 14.9 0.3 2.6 1.3 230 38 13 31 6 11 <2 74 254 
4nl99 6:07 SF <1 <6 18 <2 7 <2 14 

4127199 10:55 D 24 2710 20 8.7 55.9 0.1 1.5 0.5 44 18 
4128/99 9:55 

5/4/99 9:33 D 24 2680 20 8.7 56.8 0.2 1.5 0.6 36 16 
515/99 8:33 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Hardness 
T C # umhos NTU m /L m IL m L m IL m IL m IL m IL m IL 

S0MF05 5/26/99 10:07 D 24 2490 8 8.2 35.6 0.5 1.6 0.8 36 12 
5/27/99 9:07 
6/2/99 14:30 0 990 29 7.0 20.7 1.3 3.8 1.2 34 16 
6(1/99 9:35 D 24 2750 11 8.4 34.1 0.1 2.0 0.5 18 11 
6/B/99' 8:35 

6/17/99 14:30 0 2560 18 8.5 35.B 0.1 0.9 0.3 42 12 
6/24/99 15:00 D 2590 28 8.6 27.3 0.2 1.0 0.7 53 18 
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UPPER NEWPORT BAY WATERSHED -STORM AMO DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m /L m IL m /L m /L m /L m IL 

BCF04 11/10/94 9:00 ST 4 990 620 6.6 5.1 0.34 4.2 5.2 1200 45 1.9 96 120 32 65 <0.3 250 205 
11110194 15:00 
11110/94 17:00 ST 13 1400 12 6.8 2.2 0.13 0.63 0.85 32 <5 <1 <10 21 <2 <40 <0.3 28 290 
11111194 17:00 
11/12194 9:04 ST 24 1500 0.55 8.3 0.26 <0.1 0.36 <0.2 <5 <5 <1 <10 6.3 <2 <40 <2 26 580 
11/14/94 7:04 
11/30/94 8:00 OT <1 <10 26 5.5 <40 0.7 36 

313/95 1!]:00 ST 3 2200 3!)0 7.9 8.5 0.15 2 .. 8 1.93 490 31 <1 56 40 9.1 <40 <1 96 464 
3/3/95 14:00 
3/3/95 16:00 ST 18 3400 120 8.2 10.0 <0.1 1.5 0.96 180 22 <1 <10 16 <2 <40 1.5 12 738 
3/5/95 0:00 
315/95 2:00 ST 13 490 2000 7.8 2.7 0.51 4.2 11 4600 99 6.6 310 210 84 270 <l 540 155 
3/6195 8:00 
316195 10:00 ST 12 1000 300 8.0 5.7 <0.1 2.3 2.2 360 31 <1 40 31 6.5 51 <1 65 
3(/195 8:00 

3110195 22:30 ST 3 1200 4200 8.0 4.2 <O.l 11 16 7500 750 10 520 270 110 420 <1 760 280 

3/11/95 2:30 
3/11/95 4:30 ST 14 550 2100 7.8 3.3 <0.1 4.6 7.2 2800 280 4.7 240 110 37 190 <1 320 158 
3/12195 6:30 
3/12/95 8:30 ST 8 1000 150 8.0 6.1 0.14 1.6 1.4 200 24 <1 24 24 4.9 <40 <1 41 236 
3112/95 22:30 
5116/95 11:45 OT 24 <1 <10 13 <2 <40 <l <10 850 
5117/95 10:45 
7/25/95 9:00 OT 24 <1 <10 8 <2 <40 <1 19 
7/26195 8:00 
9119195 10:00 OT 24 <l <10 19 3 <40 28 745 
9/20/95 9:00 
1121196 15:36 ST 5 1200 370.0 7.2 2.8 0.37 2.60 2.60 250 68 40 48 22 28 <1 160 298 

1121196 16:36 
1121196 18:36 ST 10 970 160.0 7.6 3.0 <0.10 1.30 1.20 130 ,a <1 14 32 6 <20 <1 42 224 
1122196 12:36 
1122196 14:36 ST 31 2100 15.0 B.3 2.8 0.18 0.68 0.33 15 6 <1 <10 31 <2 6 <1 17 

1125196 14:36 
1131196 3:43 ST 5 650 50.0 7.4 2.7 <0.10 1.40 1.00 69 15 <1 14 33 5 9 <1 77 138 

1/31/96 4:43 
1/31196 6:43 ST 20 1000 170.0 8.2 4.9 0.11 1.60 l.60 184 24 <1 20 32 5 24 11 150 236 

211196 20:43 
211196 22:43 ST 12 2000 32.0 8.3 6.3 <0.10 2.50 0.81 37 6 <1 10 19 <2 9 3 26 490 

2/2/96 20:43 
213196 10:43 ST 10 1300 66.0 7.9 4.2 0.12 1.50 1.00 61 15 <1 <10 39 4 10 8 23 260 

2/4/96 4:43 
2120196 2:18 ST 5 2300 26.0 7.B 3.4 <0.10 2.50 0.68 48 20 <1 <10 29 2 19 <1 45 576 

2120196 3:18 
2120/96 5:18 ST 27 690 340.0 7.7 7.9 0.21 1.00 1.60 330 48 <1 35 34 <2 <2 <1 68 160 

2122/96 9:18 
2(22196 11:18 ST 20 1400 110.0 8.1 9.0 0.22 1.70 1.10 68 13 <1 13 26 <2 16 <1 <10 345 

2/24/86 1:18 
3127/96 10:25 OT <l <10 4 2 5 <1 35 850 
7/24/96 8:45 OT <1 <10 6 <2 7 <1 14 790 
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UPPER NEWPORT BAY WATERSHED ·STORM AMO DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 o-P04 TSS vss Cd Cu Pb NI Ag Zn Hardness 
T 0 # umhos NTU m /L m IL m /L m /L m /L m /L 

BCF04 9/24/96 8:35 OT <1 <10 4 <2 5 <1 34 710 
1/29197 8:55 OT <1 16 12 4 18 <1 100 800 
4/16/97 8:55 OT <1 <10 11 4 10 <1 28 900 
5/20/97 8:30 OT <1 <10 4.1 <2 <6 <1 48 780 

7/8/97 a:55 OT •'1 <10 <4 <2 8 <1 24 
9/24/97 8:45 OT 1 <1 -<-10 6 <2 7 q. -<-10 
9/25/97 10:15 ST 5 2400 190 7.3 10.0 0 4.5 2.5 <0.5 28Q 72 <1 15 43 8 23 <1 110 590 
9/25/97 11:15 SF <1 <10 30 3 14 <1 76 
9/25/97 13:15 ST 11 2000 59 7.5 5.1 <0.1 2.1 1.1 <0.5 79 31 <1 <10 18 <2 12 <1 51 500 
9/26/97 9:15 SF <1 <10 16 2 8 <1 35 
9/26/97 11:15 ST 23 2500 24 8.4 2.8 0 1.4 0.6 <0.5 34 17 <1 <10 20 <2 <4 <1 ·• 648 
9/28/97 7:15 SF <1 <10 21 <2 6 <1 39 
9/28/97 9:15 ST 13 2900 23 8.0 4,7 <0.1 1.6 0.5 <0.5 31 <6 <1 <10 20 <2 5 <1 29 800 
9/29/97 9:15 SF 1.0 <10 21 <2 7 <1 15 

11/19/97 11:00 DT 12 3000 22 8.1 5.4 0.2 1.8 0.4 <0.5 58 6 q. <10 24 <2 5 <1 80 790 
1 H19/97 22:00 DF q. <10 15 <2 4 <1 110 

12/6/97 1:46 ST 5 <1 18 49 9 12 <1 ~40 265 
12/6/97 2:46 SF <1 <10 150 <2 <4 <1 38 
12/6/97 4:46 ST 16 520 1700 7.4 5.0 0.3 3.8 6,-0 0.50 1800 1600 1 190 110 25 120 <1 310 150 

12/7197 10:46 SF <1 <10 15 <2 4.0 <1 38 
1/20/98 DT 24 <1 <10 9 <2 <4 <1 <10 

1/21/98 OF <1 <10 10 <2 4.0 <1 <10 

2/14/98 9:01 ST 5 330 <1.00 24 34 6 18 <1.00 43.0 410 
2/14/98 10:01 SF <1.00 2 18 <1.00 5 <1.00 8 
2/14/98 12:01 ST 4 2500 <5.00 265 87 32 158 <1.00 323 70 
2/14/98 18:01 SF <1.00 3 93 4 19 <1.00 42 
2/15/98 10:01 ST 18 1300 210 B.2 6.6 <0.5 1.7 11.0 280 42 <1.00 28 29 5 22 2 51 328 

2/16/98 20:01 SF <1.00 4 15 <2 10 <1.00 27 

2/16/98 22:01 ST 11 490 1100 7.9 6.2 <0.5 1.6 t0.7 <1.00 77 41 17 50 <1.00 84 116 

2/17/98 18:01 SF <1.00 7 138 6 a <1.00 47 

2/17/98 20:01 ST 7 BOO 180 8.0 4.9 <0.5 2.8 9.8 <1.00 29 55 5.60 21 2 45 208 

2/18/98 8:01 SF <1.00 3 21 5 <1.00 19 
2/19/98 22:20 ST 5 520 310 7.8 4.9 <0.5 1.6 1.5 <:1.00 33 21 11 20 <1,00 55 124 
2/19/98 23:20 SF <1.00 3 16 <1.00 3 <1.00 5.80 
2/20/98 1:20 ST 8 520 750 7,8 4.4 0.5 2.8 9.5 <1.00 74 38 14 47 c:1.00 84 125 
2/20/98 15:20 SF <1.00 3 13 <1.00 6 <1.00 22 
2/20/98 17:20 ST 16 1400 89 8.1 6.2 <0.5 2.1 9.5 <:1.00 13.0 12 3 11 <1.00 17 340 
2/21/98 23:20 SF <1.00 3 11 <1.00 5 <1.00 9 
2/22/98 1:20 ST 8 1300 8.0 6.6 0.6 2.9 8 <1.00 120 69 20 78 "'6,00 175 141 

2/22/98 15:20 SF <:1.00 3.90 14 2 5 .:4,00 9 
2/22/96 19:20 ST 11 460 7.9 4.0 <0.5 2.4 ·14,0 <1.00 51.0 38 14 32.0 .:.hOO 138 135 

2/23/98 15:20 SF <1.00 3.80 27 3 6 c.1,-00 11 

2/23/96 17:20 ST 10 3000 7.7 5.3 0.8 3.9 9.5 <5.00 239 110 29 161 <5.00 242 85 
2/24/98 11:20 SF <1.00 4 17 1 4 <1.00 11 

3125198 8:56 ST 5 490 2900 8.21 13.7 0.7 3.6 0.3 4720 353 <20 345 184 67 235 <20 659 330 

3/25198 9:56 SF 1 4 9 <1.00 5 <1.00 14 

3125/98 11:56 ST 5 328 1500 8.19 3. 1 <0.1 2.8 0.6 2060 162 <5.00 215 82 36 141 <5.00 274 70 

3/25/98 21:56 SF 2 2 3 2 12 <:1.00 40 
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• C· 
UPPER NEWPORT BAY WATERSHED· STORM AMO DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Zn 
T e # umhos NTU m /L m fl m .IL m fl 

BCF04 3f25f!l8 23:56 ST 26 1340 240 8.50 9.3 <0.1 <1.0 0.9 267 10 <1.00 39 34.0 8 30 <1.00 76 336 
3/28/98 1:56 SF 1 4 13 4-1- 6 <1.00 20.0 
3/28(98 3:56 ST 16 1580 80 8.48 4.4 0.1 1.2 0.6 103 13 <1.00 17 19 4 17 <1.00 43.0 390 
3/29198 9:56 SF <:l.00 1.90 7 <1.00 7 <1.00 9 
1118198 6:40 ST 5 805 320 7.6 5.3 0.2 4.9 5.2 920 160 2 70 55 18 47 <2 172 190 
11/8/98 7:40 SF <1 34 28 7 23 <2 76 
1118198 9:40 ST 9 1170 58 7.8 6.6 0.1 4.3 1.4 220 120 '.'1 22 28 3 17 <2 40 320 
11/9/98 1:40 SF <1 <8 14 <2 6 <2 12 
11/9/98 3:40 ST 14 2350 6 8.3 3.7 <0.05 1.1 0.3 18 10 <1 <8 17 <2 5 <2 19 640 

11/10/98 15:40 SF <1 <8 15 2 5 <2 13 
11/28/98 6:27 ST 5 1030 320 7.7 5.7 0.1 4.6 4.0 850 130 2 47 41 16 32 <2 164 248 
11/28/98 7:27 SF <1 <8 9 <:2 5 2 <10 
11/28/98 9:27 ST 12 1310 27 8.1 4.8 <0.05 1.8 0.6 290 80 <1 11 19 <2 10 <2 22 334 
11/29/98 7:27 SF <1 <8 14 <2 6 <2 <:10 

11/29/98 9:27 ST 27 2110 8 8.3 2.9 <0.05 0.9 0.2 40 20 <1 <8 13 <2 6 <2 14 605 

12/1/98 13:27 SF <1 <8 12 <2 5 <2 <10 

12/1198 15:27 ST 9 705 152 8.0 2.7 <0.05 1.8 1.9 300 240 <1 30 29 6 20 <2 64 185 

1212/98 7:27 SF <1 <8 10 <2 <4 <2 <10 

1/25199 9:31 ST 5 650 116 8.0 4.6 0.1 1.6 1.9 300 100 <1 21 32 6 17 <2 67 168 

1125199 10:31 SF <1 <8 12 <2 5 <2 18 

1125199 12:31 ST 11 1070 30 8.1 4.4 <0.05 1.0 0.7 62 18 <1 <8 14 <2 5 <2 16 300 

1126199 8:31 SF <1 <8 10 <2 5 <2 <10 

1/26/99 10:31 ST 14 645 350 8.0 3.1 0.1 1.8 2.8 670 90 <:1 51 35 13 33 <2 120 115 

1127/99 12:31 SF <1 <8 63 9 <4 <2 82 

1/27199 14:31 ST 22 1860 750 8.2 4.1 0.1 0.9 4.3 430 100 <1 51 29 14 31 <2 106 552 

1/29/99 8:31 SF <1 <8 9 <2 <4 <2 <10 

4/6/99 13:09 ST 5 1470 436 8.0 3.9 0.3 3.1 2.5 580 120 <1 41 43 11 29 <2 '18 250 

4/6/99 14:09 SF <1 <8 17 <2 <4 <2 <10 

4/6/99 16:09 ST 14 985 154 8.2 1.5 0.1 0.8 0.9 200 30 <1 17 25 4 12 <2 46 250 

4nl99 18:09 SF <1 <8 14 <2 <4 <2 <10 

417/99 20:09 ST 13 1710 25 8.4 1.0 <0.05 0.6 0.3 56 18 <1 <8 12 <2 <4 <2 13 450 

4/8199 20:09 SF <1 <8 11 <2 <4 <2 <10 

418199 22:09 ST 3 1630 107 B.4 1.3 0.1 0.7 0.6 140 20 <1 14 23 3 9 <2 33 448 

4/9199 2:09 
4/9/99 4:09 ST 17 1850 8 B.4 1.1 <0.05 0.4 0.2 18 6 <1 <8 11 <2 5 <2 <10 522 

4/10199 12:09 SF <1 <8 10 <2 4 <2 <10 
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UPPER NEWPORT BAY WATERSHED - STORM ANO ORY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Pb NI Zn Hardness 
T e # umhos NTU m /L m /L m IL m IL m /L m IL m IL m IL 

SADF01 1014194 12:07 ST 1 1400 120.0 6.8 15.0 7.70 30.00 3.70 140 14 26 21 310 54 130 0.5 2200 400 
1014/94 14:07 ST 10 2000 21.0 7.5 14.0 0.69 6.30 0.70 45 <5 2.8 <10 46 16 <40 0.67 290 555 
10/5/94 8:07 
1015194 10:07 ST 12 1700 52.0 7.6 9.2 0.89 6.50 0.99 110 19 1.4 <10 36 16 <40 3.8 190 450 
10/6/94 8:07 
10/6/94 12:39 ST 24 1700 28.0 7.7 4.5 0.37 0.51 1.10 91 31 <10 27 8.5 <40 9.B 120 440 

1018/94 10:39 
10/26194 B:15 DT 3000 7.6 7.8 1B.O 0.22 uo 0.20 41 <5 <1 <10 4.4 2.6 <40 <0.3 14 
1118/94 4:35 ST 3 1100 120.ci 7.1 13.0 2.20 'r.oo 2.10 240 48 3.9 12 410 51 <40 0.53 67 275 
11/8/94 8:35 
11/8/94 10:35 ST 3 1400 64.0 7.2 15.0 0.86 4.70 1.10 87 18 <1 <10 120 13 <40 <0.3 190 365 
11/8/94 14:35 
11/8/94 16:35 ST 14 2300 34.0 7.6 13.0 0.70 3.60 0.70 30 11 <1 <10 45 5.7 <40 <0.3 120 650 

11110/94 2:35 
11110/94 4:35 ST 3 550 600.0 6.3 4.7 0.80 7.50 7.10 1300 95 5.2 51 240 160 <40 0.45 720 160 
11110194 8:35 
11/10194 10:35 ST 5 360 360.0 6.2 8.2 0.55 4.60 4.40 840 50 2.2 36 100 83 <40 <0.3 360 80 
11/10/94 18:35 
11/10/94 20:35 ST 15 640 72.0 6.2 10.0 0.44 2.60 1.40 160 16 <1 <10 26 15 <40 <0.3 92 135 

11/12/94 0:35 
12/5/94 2:00 ST 3 1400 12.0 7.4 11.0 0.97 5.10 2.20 240 48 1.4 <10 56 21 <40 0.52 230 402 

12/5/94 6:00 
3/21/95 6:37 ST 3 680 144.0 7.6 6.B 0.10 2.40 1.90 260 45 <1 <10 30 19 <40 1.2 95 172 

3/21/95 12:37 
3/21/95 14:37 ST 16 1600 12.0 8.2 9.7 0.10 0.96 0.78 35 11 <1 <10 15 4.9 <40 <1 <10 440 

3/23/95 6:37 
3/23/95 8:37 ST 8 580 33.0 8.0 3.8 0.10 1.20 1.40 160 32 <1 <10 32 9.8 <40 1.8 BO 150 

3/23/95 22:37 
· 3124/95 0:37 ST 15 1900 13.0 a.a 12.0 0.10 0.82 0.58 17 6 <1 <10 16 2.5 <40 <10 542 

3/25/95 4:37 
5/16/95 12:15 DT 24 2300 190.0 8.0 4.4 0.35 1.30 1.40 240 30 <1 .;10 33 17 <40 <1 31 720 

5/17/95 11:15 
7/25/95 9:00 DT 24 2300 30.0 8.4 6.6 0.23 0.99 0.38 160 34 

7126/95 8:00 
10/24/95 9:47 DT 24 2600 53.0 8.4 16.0 o.,o 1.80 0.99 86 23 <1 71 270 29 <40 <1 370 
10/25/95 8:47 
12/12/95 22:14 ST 5 680 550.0 7.1 24.0 2.30 13.00 7.60 1100 120 6 55 220 340 64 <1 910 156 

12/12/95 23:14 
12/13/95 1:14 ST 7 380 290.0 7.2 10.0 1.10 9.40 4.30 560 61 2 27 120 110 <40 <1 500 138 
12/13/95 13:14 

1121/96 15:07 ST 3 6 18 110 92 96 <1 390 78 

1/21/96 15:37 
1/31/96 2:36 ST 5 420 190.0 7.6 5.4 0.73 2.70 1.40 200 38 18 66 45 24 <1 250 112 

1/31/96 3:36 
1/31/96 5:36 ST 5 220 160.0 7.5 3.0 0.13 2.40 1.90 240 48 <10 55 49 16 <1 250 105 

1/31/96 13:36 
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UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb 
T o # umhos NTU 

SAOF01 211/96 11:09 ST 24 
213/96 9:09 

2119/96 
2/20/96 
2120/96 
2/22/96 
2/22/96 
2/23/96 

3/4/96 
3/4/96 
3/4/96 
3/5/96 
3/5196 
3/8/96 

4/23/96 
4/24/96 
7/24/98 
7/25/96 

10/30/96 
10/30/96 
10/30/96 
10/30/96 
10/30/96 

11/3/96 
11/5/96 

11/21/96 
11/21/96 
11/21/96 
11/22/96 
11/22/96 
11/25/96 

12/9/96 
12/9/96 
12/9/96 

12/10/96 
12/10/96 
12/10/96 
12/10198 
12112196 
12112196 
12/13/96 

1/1/97 
1/1/97 
1/1/97 
1/2/97 

1/29/97 
4/15/97 
4/16/97 

7/8/97 
9/25/97 

23:08 ST 
0:08 
2:08 ST 
6:08 
B:08 ST 

22:08 
12;10 ST 
13:10 
15:10 ST 
11:10 
13:10 ST 
11:10 
9:15 OT 
8:15 
8:21 OT 
7:21 
7:40 ST 
8:40 SF 

10:40 ST 
18:40 
20:40 ST 

8:40 
9:20 OT 
8:35 ST 
9:35 

11:35 ST 
3:35 
5:35 ST 
8:07 

16:30 ST 
17:30 
19:30 ST 
7:30 
9:30 ST 

21:30 
23:30 ST 

3:30 
5:30 ST 

13:30 
11:00 ST 
12:00 

5 

17 

20 

5 

10 

36 

24 

24 

5 

5 

43 

1 
5 

9 

34 

5 

7 

7 

15 

17 

5 

14:00 ST 9 
6:00 
8:35 OT 
8:30 OT 24 
7:30 
8:30 OT 1 

11:33 ST 5 

1400 34.0 

2200 310.0 

370 180.0 

2000 80.0 

1000 110.0 

350 150.0 

1400 3.0 

2500 14.0 

2200 73.0 

770 1200.0 

280 350.0 

1500 30.0 

2400 3.4 
530 360.0 

230 170.0 

1800 12.0 

130 300.0 

390 100.0 

1100 14.0 

320 92.0 

1600 8.6 

740 98.0 

840 

3100 
2000 

2100 
500 

60.0 

4.4 
<0.5 

1.9 
1500 

pH 

6.0 

7.6 

7.5 

8.3 

7.5 

7.6 

8.4 

8.2 

8.1 

7.0 

7.1 

8.1 

8.0 
7.3 

7.5 

8.2 

7.5 

7.5 

8.1 

7.7 

8.1 

7.5 

7.6 

7.9 
5.6 

8.0 
7.3 

N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI 
m~ m~ m~ m~ m~ m~ m~ 

11.0 

16.0 

6.8 

28.0 

i1.o 

3.4 

9.6 

22.0 

4.7 

18.0 

7.6 

13.0 

14.0 
8.8 

6.4 

16.0 

2.1 

6.0 

13.0 

5.1 

13.0 

5.8 

6.2 

26.0 
33.0 

15 
3 

0.22 

0.53 

0.38 

0.29 

1.00 

0.48 

0.28 

0.47 

<0.1 

2.00 

0.88 

0.35 

0.50 
1.10 

0.45 

0.28 

0.11 

<0.1 

<0.1 

<0.1 

0.40 

0.50 

0.28 

0.23 
0.68 

0.1 
1.1 

1.60 

7.40 

2.50 

1.60 

3.70 

1.90 

0.50 

2.10 

1.80 

15.00 

4.50 

1.90 

0.88 
6.80 

3.00 

1.00 

1.90 

1.20 

1.60 

1.90 

1.70 

1.60 

1.20 

0.73 
3.30 

0.8 
16.0 

0.67 

2.40 

4.70 

0.70 

1.00 

1.30 

0.24 

0.38 

0.65 

9.20 

3.30 

0.60 

0.50 
3.80 

2.20 

0.54 

1.90 

0.77 

0.67 

0.98 

0.38 

0.69 

0.65 

0.20 
3.50 

0.2 
9.4 
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29 

460 

380 

87 

t10 

200 

7 

49 

100 

2100 

580 

37 

9 
670 

350 

16 

210 

95 

14 

120 

9 

140 

51 

<6 
<6 

14 
<0.5 2100 

10 

56 

60 

15 

29 

33 

<6 

16 

24 

260 

78 

10 

<6 
78 

46 

8 

24 

16 

8 

18 

6 

45 

<1 <10 30 

2 15 60 

8 31 88 

<1 30 23 

<10 44 

<1 11 32 

<1 <5 15 

<1 <10 49 

<1 <10 27 

5 83 130 
<1 <10 11 
2 23 49 

<1 <10 18 

<1 30 97 

<1 20 57 

<1 <10 21 

<1 19 48 

<1 <10 25 

<1 <10 20 

<1 <10 24 

<1 <10 17 

<10 45 

12 

28 

<2 

6 

19 

34 

<2 

6 

190 
<2 

S6 

4 

11 

46 

3 

S4 

22 

3 

18 

6 

38 

5 

13 

<2 

8 

10 

10 

<4 

3 

10 

73 
19 
26 

5 

20 

15 

5 

13 

5 

<4 

6 

<4 

18 

15 <1 <10 23 10 6 

<6 <1 <10 22 <2 4 
<6 24 95 23 21 110 

6 <1 <10 6 2 <4 
330 <1 54 310 260 67 

C 

Zn Hardness 

5 93 

220 

<1 510 

27 

<1 210 

<1 190 

<1 50 

<1 34 

<1 54 

1 1300 
<1 130 
<1 440 

<1 76 

<1 360 

<1 270 

<1 110 

<1 280 

<1 97 

<1 42 

<1 81 

<1 83 

<1 240 

<1 89 

<1 57 
22 110 

<1 31 
<1 1400 

m IL 

476 

880 

110 

680 

304 

104 

808 

1010 

820 

270 

90 

556 

194 

84 

584 

50 

156 

394 

92 

700 

224 

256 

1200 
840 

160 

0014128
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UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb 

SAOF01 9/25/97 
9/25/97 
9/26/97 
9/26/97 
9/28/97 
9/28/97 
9/29/97 

10129/97 
11/10/97 
11/10/97 
11/10/97 
11/10/97 
11/10/97 
11113/97 
11/13/97 
11/14197 
11/19/97 
11/19197 
11126/97 
11/26/97 
11/26/97 
11126/97 
11127197 
11/30/97 

12/6197 
12/6197 
12/6/97 
12/6197 
12/6/97 
12/7/97 
12/7/97 

12/10197 
1/3198 
1/3/98 
1/3/98 
1/4/98 
1/4198 
1ni98 
1/9/98 
1/9/98 
1/9/98 

1/10/98 
1/10/98 
1/13/98 
1/20/98 
1121198 
2114/98 
2114198 
2/14198 
2/14/98 

T e # umhos NTU 

12:33 SF 
14:33 ST 
10:33 SF 
12:33 ST 
8:33 SF 

10:33 ST 
10:33 SF 
8:40 OT 
8:17 SF 
9:17 

11:17 SF 
19:'17 
21:17 ST 

3:17 SF 
5:17 ST 
7:17 SF 
8:46 OT 

19:46 SF 
9:39 ST 

10:39 SF 
12:39 ST 
18:39 SF 
20:39 ST 

5:00 SF 
4:06 ST 
5:06 SF 
7:06 ST 

15:06 SF 
17:06 ST 
7:06 SF 
9:06 ST 
3:06 SF 
3:18 ST 
4:18 SF 
6:18 ST 
8:18 SF 

10:18 ST 
4:18 SF 
5:19 ST 
6:19 SF 
7:33 ST 

12:09 SF 
14:09 ST 
6:09 SF 

OT 

8:58 ST 
9:58 SF 

11:58 ST 
23:58 SF 

11 

23 

13 

1 
5 

5 

29 

14 

12 

5 

16 

30 

5 

5 

8 

34 

5 

14 

34 

5 

13 

33 

24 

5 

7 

840 

2000 

2100 

2600 

1600 

450 

2600 

270 

500 

2300 

110 

160 

370 

1500 

970 

1800 

570 

1900 

2500 

500 

210 

200 

5.2 

2.1 

12 

35 

130 

5.1 

730 

90 

7 

250 

170 

84 

22 

34 

15 

100 

6.6 

1.9 

85 

75 

pH 

7.3 

8.2 

7.9 

7.8 

7.6 

7.4 

8,1 

8.5 

7.4 

8.1 

8.1 

7.7 

7.7 

7.9 

7.2 

7.9 

7.6 

8.1 

8.1 

7.4 

7.6 

N03 NH3 TKN P04 o-P04 TSS VSS 
m~ m~ m~ m~ m~ m~ m~ 

8 

10 

9 

16 
45 

20 

19 

7 

24 

6 

7 

25 

2 

3 

5 

19 

11 

9 

14 

18 

4 

15 

17 

8.4 

4.4 

0.3 

0.2 

<0,1 

<0.1 

<0.1 

0.5 

0.4 

1.1 

0.20 

<0.1 

0.3 

0.2 

0.2 

0.3 

1.3 

<0.5 

0.2 

<0.5 

<0.5 

<0.5 

0.1 

<0.5 

<0.5 

4.0 

1.5 

1.2 

1.6 

3.2 

3.4 

1.2 

7.3 

3.1 

0.88 

2.4 

2.0 

1.B 

1.4 

4.7 

2.8 

1.3 

0.85 

1.8 

1.6 

1.2 

2.0 

0.6 

0.5 

0.5 

1.1 

1.6 

0.4 

4.8 

1.3 

0.3 

2 

2 

0.5 

1.0 

0.8 

0.40 

<0.2 

~-

0 

<0.2 

8.6 

9.5 
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<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0,5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

270 

15 

7 

28 

34 

180 

18 

1100 

110 

17 

410 

250 

120 

27 

57 

28 

21 

170 

10 

<6 

190 

140 

2 
51 4 

12 <1 
<1 

<6 <1 
<1 

<6 <1 
2 

<1 

15 <1 
<1 

46 <1 
<1 

<6 .... 
20 

910 3 
<1 

70 <1 
<1 

12 ... ,. .... 
360 <1 

<1 
200 <1 

<1 
110 <1 

<1 
13 <1 

<1 
<1 
<1 

18 <1 
<1 

9 <1 
<1 

<10 
<10 

36 <1 
<1 

8 <1 
<1 

<6 <1 
<1 

33 <1.00 
<1.00 

23 <1.00 
<1.00 

Cr Cu Pb 

<10 56 
<10 65 
<10 40 
<10 24 
<10 20 
<10 20 
<10 18 
<10 12 
<10 74 

<10 52 

<10 33 
<10 28 
13 54 

<10 25 
<10 26 
<10 21 
53 180 

<10 11 
<10 42 
<10 18 
<10 20 
<10 16 
12 42 

<10 13 
<10 43 
<10 22 
<10 38 
<10 17 
<10 19 
<10 13 
<10 75 
<10 53 
<10 37 
<10 29 
<10 25 
<10 22 
<10 25 
c10 23 
<10 40 
<10 20 
<10 120 
<10 18 
<10 12 
<10 14 

12 38 
2 18 
8 33 
2 14 

45 
52 
20 
<2 
<2 
<2 
<2 
3 

19 

23 

9 
5 

33 
19 
<2 
<2 

230 
<2 

31 
<2 
2 
<2 

43 
9.0 
34 
11 
24 
<2 
5 

<2 
18 
6 
6 
<2 
4 
<2 
<2 
<2 

29 
8 

14 
<2 
<2 
<2 

22 
2 

19 
2 

NI Zn Hardnoss 

23 <1 260 
23 <1 300 
14 <1 170 
5 <1 50 
<4 <1 65 
4.0 <1 13 
<4 <1 48 
5 <1 66 

27 <1 440 

19 <1 290 

11 <1 130 
9 <1 100 

11 <1 280 
8 <1 130 
<4 <1 76 
5 <1 98 

38 <1 
<4 <1 37 
8 <1 180 
<4 <1 50 
<4 <1 65 
<4 <1 63 
15 <1 240 
<4 <1 70 
9 <1 -180 
<4 <1 9-1-
7 <1 ~40 
<4 <1 66 
4 <1 56 
<4 <1 32 

10 <1 180 
8 <1 110 
6 <1 64 
5 <1 46 
<4 <1 34 
<4 <1 97 

13 <1 83 
8.0 <1 -1-10 
6 <1 <10 
~ <1 <10 
29 <1 94 
<4 <1 4-10 
<4 <1 <10 
<4 <1 <10 
7 <1.00 195 
4 <1.00 297 
9 <1.00 229 
2 1.40 15 

m /L 

270 

624 

704 

610 

440 

460 

142 

1064 

70 

134 

776 

35 

50 

95 

504 

256 

266 

594 

870 

164 

694 

110 

70 

0014129
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Zn Hardness 

SAOF01 2119/98 
2119/98 
2119/98 
2/20/98 
2/20/98 
2/21/98 
2/22198 
2/22198 
2/22198 
2/23/98 
2/23/98 
2/24/98 
3/25/98 
3125/98 
3/25/98 
3/28/98 
3128198 
3/29/98 
4/20/98 
4121/98 
11/8/98 
1118/98 
11/8/98 
11/8/98 
11/9/98 

I 1/12/98 
2/4/99 
2/4/99 
2/4/99 
2/6/99 
2/6/99 
2/8/99 
2/9/99 
2/9/99 
2/9/99 

2/10/99 
2/10/99 
2/13/99 
3115/99 
3/15/99 
3115/99 
3115/99 
3/15/99 
3119/99 
3/25/99 
3/25/99 
3/25/99 
3128/99 
3/26/99 
3/28/99 

T e # umhos NTU 

20:07 ST 
21:07 SF 
23:07 ST 

7:07 SF 
9:07 ST 

23:07 SF 
1:07 ST 

13:07 SF 
15:07 ST 
15:07 SF 
17:07 ST 
11:07 SF 

5:27 ST 
19:13 SF 
21:13 ST 

3:13 SF 
9:13 ST 

11:13 SF 
13:11 OT 
8:11 
2:41 ST 
3:41 SF 
5:41 ST 

23:41 SF 
1:41 ST 
1:41 SF 

19:13 ST 
20:13 SF 
22:13 ST 

0:13 SF 
2:13 ST 

18:13 SF 
17:00 ST 
17:45 SF 
20:00 ST 
12:00 SF 
14:00 ST 
16:00 SF 
8:32 ST 
9:32 SF 

11:32 S 
15:32 S 
17:32 ST 
8:32 SF 

12:02 ST 
13:02 SF 
15:02 ST 
7:02 SF 
9:02 ST 

11:02 SF 

5 

5 

20 

7 

13 

10 

8 

28 

14 

20 

5 

10 

37 

5 

14 

33 

4 

9 

38 

5 

3 

41 

5 

9 

38 

670 

390 

2400 

264 

2340 

1500 

3050 

835 

755 

2060 

1810 

560 

2360 

1050 

985 

2370 

780 

325 

1810 

595 

505 

1800 

75 

60 

11 

27 

18 

64 

78 

6.9 

10 

2.1 

80 

28 

6 

15 

24 

2 

28 

24 

2 

28 

92 

3 

26 

23 

4 

7.7 

7.6 

6.0 

7.6 

7.9 

7.1 

7.53 

8.26 

8.16 

8.10 

7.0 

7.5 

7.9 

7.9 

7.5 

8.1 

7.8 

7.7 

8.1 

7.5 

7.5 

8.2 

7.3 

7.6 

8.3 

m~ m~ m~ m~ m~ m~ m~ 

11.5 

6.2 

26.6 

8.4 

13.3 

4.4 

6.2 

26.1 

10.2 

19.9 

9.2 

11.0 

17.0 

16.7 

6.2 

18.9 

10.6 

11.4 

19.4 

9.2 

5.7 

16.4 

6.6 

6.9 

17.7 

<0.5 

<0.5 

0.5 

<0.5 

<0.5 

<0.5 

0.1 

<0.1 

<0.1 

<0.1 

1.7 

0.3 

0.2 

0.5 

0.3 

0.1 

0.3 

0.1 

<0.05 

0.8 

0.5 

<0.05 

0.7 

0.1 

0.1 

3.3 

1.5 

1.2 

1.4 

1.1 

2.1 

<1.0 

<1.0 

1.3 

<1.0 

12.2 

2.2 

1.3 

2.3 

1.4 

1.0 

2.6 

1.9 

0.9 

3.5 

4.2 

0.9 

3.8 

1.1 

0.6 

0.9 

14.1 

B.9 

9 

11.9 

<0.1 

0.9 

0.3 

<0,1 

4.6 

0.3 

0.5 

0.6 

0.3 

0.6 

0.8 

0.3 

0.6 

1.2 

0.2 

0.7 

0.7 

0.2 
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542 

4 

3 

2 

500 

140 

14 

29 

52 

6 

120 

66 

<4 

130 

270 

05 

120 

52 

11 

<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 

21 <1.00 
<1.00 

<1 <1.00 
<1.00 

<1 <1.00 
<1.00 

240 3 
<1 

100 <1 
<1 

10 <1 
<1 

19 <1 
<1 

44 <1 
<1 

3 <1 
<1 

40 <1 
<1 

42 <1 
<1 

<1 <1 
<1 

46 1 
<1 

110 

2 <1 
<1 

14 
<1 

18 <1 
<1 

7 <1 
<1 

16 
3 
5 
2 
2 
2 
4 
2 
5 
2 
7 

2.10 
7 
3 
2 

3 
3 
2 

16 
<8 
<8 
<8 
<8 
<8 
<8 
<8 
<8 
<8 
<8 
<8 
<8 
<8 
<8 
<8 
<8 
<8 
10 
<6 

<B 
<B 
<B 
<B 
<B 
<8 
<8 
<8 

37 35 
15 5.20 
26 14 
11 <1.00 

19.0 3 
27 3 
23 13 
15 2 
23 7 

17 
26.0 19.0 

12 1 
42 26 
17 2 
36 4,00 

32 2 
57 6 
15 3 

99 46 
24 4 
28 13 
16 4 
18 3 
13 <2 
23 6 
17 4 
23 12 
14 <2 
16 <2 
13 <2 
39 25 
17 <2 
31 15 
18 <2 
21 <2 
19 <2 
56 24 
27 <2 

21 <2 
17 <2 
59 21 
25 3 
36 15 
22 <2 
27 2 
16 <2 

10 <1.00 145 
3 <1.00 31 
5 <1.00 57 
2 <1.00 19 
5 <1.00 44 
6 <1.00 23 
4 4.00 48 
2 q,QO 20 
6 4.00 49 
4 <-hOO 20.0 
6 <1.00 71 

2.00 <1.00 10 
7 <1.00 133 
3 <1.00 60 
5 <1.00 47 
5 <1.00 50 

5.70 < 1.00 57 
9 <1.00 57 

21 <2 850 
13 <2 326 
7 <2 117 
4 <2 61 
<4 <2 64 
<4 <2 43 
<4 <2 117 
<4 <2 90 
6 <2 193 
4 <2 222 
6 <2 28 
7 <2 29 
6 <2 223 
5 <2 81 
a <2 100 
8 <2 53 
6 <2 64 
7 <2 64 
7 <2 299 
<4 <2 120 

<4 <2 33 
<4 <2 30 
10 <2 375 
7 <2 163 
4 <2 115 
<4 <2 49 
<4 <2 43 
<4 <2 30 

m /L 

176 

150 

850 

234 

298 

64 

100 

850 

512 

230 

245 

705 

600 

208 

868 

340 

308 

872 

220 

724 

195 

158 

666 
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e ', -UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb Ni Zn Hardness 
T C # umhos NTU m fl m fl m /L m IL m /L m /L m /L m /L 

SADF01 4/6/99 13:07 ST 5 1050 62 7,5 11.9 u 7.4 0.5 110 50 <8 68 14 8 <2 384 372 

4/6/99 14:07 
4/6/99 18:07 ST 12 405 98 7.6 4.1 0.2 2.5 1.1 140 46 8 46 26 7 <2 185 168 
417199 20:07 SF <1 <8 20 <2 <4 <2 54 

4fl/99 22:07 ST 12 1430 13 8.3 13.B <0.05 O.B 0.3 16 10 <1 <8 21 3 <4 <2 41 480 
4/8/99 20:07 SF <1 <8 18 <2 <4 <2 30 

4/8/99 22:07 ST 3 900 38 8.0 7.1 0.4 2. 1 0.6 44 24 300 

4/9/99 2:07 
4/9/99 4:04 ST 17 1850 4 8.1 15.0 <0.05 1., 0.5 6 4 <1 <8 17 <2 4 <2 35 730 

4/10/99 13:44 SF <1 <8 19 <2 5 <2 31 

Appendix 4.2 
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• 

Appendix 4.3: 
Watershed Maps for Channels Monitored with Automatic Samplers 

• 
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• 

• 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

[lID] RAINCAC[ 

(@ SAMPLING LOCATION 

I In. = op,. J.4 miles 

AGUA CHINON WASH 

At Irvine Center Dr. and Pacifica 
Lat. 33-39-09 Long. 117-44-56 

F18 

ACWF18 

approx. 7.2 sq.mi. (18.7 sq.km.} 

Irvine, Lake Forest 

Lambert Reservoir Alert #217 

SAHll"-CO CR[EK / 

Appendix 4.3 

SANTIAGO CANYON RO 
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u 
Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

) 

@ Rllt<CACE 

~ S-l"'fLIHC lOCAIIO~ 

1 in. :: c;1p1. l.J mHe& 

ALISO CREEK 

At Pacific Coast Highway 
Lat. 33-31-10 Long 117-45-07 

J01 

ABJ01 

29.7 sq.mi. (76.9 sq.km.} 

El Toro, Laguna Beach.Laguna Hills, Laguna Niguel, Lake Forest 
Mission Viejo 

El Toro Alert #207, El Toro #176 

/ 

; 
/ 

Appendix 4.3 
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• Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

I 
) 

m RAIMGAGE 

• ({ID) SAMPLING/CACI NC 

LOCATION 

I in. = opx. 2.2 miles 

ANAHEIM BARBER CITY CHANNEL 

Downstream U.S. Gov. Railroad Bridge at Rancho Road 
Lat. 33-45-16 Long. 118-02-04 

C03 

ABCC03 

14.9 sq. mi. (38.6 SQ. km.) 

Anaheim, Garden Grove, Huntington Beach, Stanton, Westminster 

Garden Grove Alert #1175, Garden Grove Fire Station #229 

#232 

Stevens A-71 Waler-Stage Recorder with Nitrogen Bubbler and 
Mercul)' Manometer 

Alert Water Level Sensor and Rain Gage 

.... 
V, ... :i; 
~ u 

<I 
z ... 
W• Q) 

~I 
(.)I 
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\ 
J 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

ITfilj RAINGAGE 

® SAMPLltlC LOCATION 

1 in. = op~. 3.4 mile, 

BARRANCA CHANNEL 

At Main St. 
Lat. 33-40-45 Long. 117-50-07 

F09 

BC2F09 

approx. 2.7 sq.mi. (7.0 sq.km.) 

Irvine. Santa Ana, Tustin 

Santa Ana Engineering Alert #219, Santa Ana #121 

SANTIAGO CREEk / 

Appendix 4.3 

0014136



u 
Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

® SAMPLING LOCATION 

1 il"l. = ope. 3.4 mile, 

BEE CANYON CHANNEL 

Al Alton and Pacifica 
Lat. 33-39-22 Long. 117-45-22 

F17 

BEEF17 

11.2 sq.mi. (29.1 sq.km.) 

Irvine 

Lambert Reservoir Alert #217 

SAHTIA.GO CRE[K 

SANTIAGO CA.HYON RD 

Appendix 4. 3 
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' \ \ I 
·~ 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

(lfilj RAINCAC[ 

~ SAMPLING/GAGING 

LOCATION 

I In. = opx. 2.2 miles 

BOLSA CHICA CHANNEL 

Al Bolsa Chica Road and Westminster Ave. 
Lat. 33-4 5-33 Long. 118-02-30 

CO2 

BCC02 

10.0 sq. mi. (26.0 sq. km.) 

Anaheim, Buena Park, Cypress, Garden Grove, Los Alamitos, Seal Beach, 
Stanton, Westminster 

Garden Grove Alert #1175, Garden Grove Fire Station #229 

#225 

Stevens A-71 Water-Stage Recorder with Float 
Alert Water Level Sensor 

.., 
> 
< 

.... 
V, ..., 
== 
:.:: ..., 
0 ..., 
0 
c,:) 
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0014138



• Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

[fill RAINCAC( 

@ SAl.l?llNC lOCAllON 

I In. = apx. l.4 miles 

BONITA CANYON CHANNEL 

At San Diego Creek Confluence 
Lat. 33-39-05 Long. 117-51-38 

F04 

BCF04 

approx. 5.0 sq.mi. (13.0 sq.km.) 

Irvine, Newport Beach 

San Diego Creek Alert #1125 

SANi,~C.O CR([r / 

Appendix 4.3 

SANTIAGO CANYON RO 
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u 
Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

• I i:,. = ap,. 3.4 mile, 

COSTA MESA CHANNEL 

At Westcliff Drive 
Lat. 33-37-23 

G02 

CMCG02 

Long. 117-53-57 

approx. 1.0 sq.mi. (2.6 sq.km.) 

Costa Mesa, Newport Beach 

Santa Ana Delhi Alert #1111, Newport Harbor Master #88 

/ 

.,,I'"'-,_ 
"' SANltACO CRH~ ... 

SANTIAGO CAN"fON RO 

Appendix 4.3 
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0 

EAST GARDEN GROVE WINTERSBURG 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

Al Gothard St. 
Lat. 33-42-58 

cos 

EGWC05 

Long. 117.59.57 

20.8 sq. mi. (53.8 sq. km.) 

Anaheim, Fountain Valley, Garden Grove, Huntington Beach, Orange 
Santa Ana, Westminster 

Katella Yard Alert #223 

#217 

Stevens A-71 Water-Stage Recorder with Float 
Alert Water Level Sensor and Rain Gage 

Appendix 4.3 
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0 
Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

!!fill RAINGAGE 

• ~ SAMPLING LOCAllON 

I In. = cpx. 3.~ mile, 

HICKS CANYON WASH 

At Culver Blvd. 
Lat. 33-43-27 

F27 

HCWF27 

Long. 117-46-01 

approx. 7.5 sq.mi. (19.4 sq.km.) 

Irvine 

Lambert Reservoir Alert #217 

Appendix 4.3 

SANTIAGO C ... NYON RO 
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u 

• 

Location : 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Staion : 

Equipment: 

m 'IAIN(;AC( 

@ SAMPLINC/CACINC LOCATION 

1 in. = ocur. 2.2 m11es 

LAGUNA CANYON CHANNEL 

Al Woodland Ave. 
Lat. 33-33-18 

102 

LCWI02 

Long 117-46-33 

8.3 sq.mi. {21.4 sq.km.) 

Laguna Beach 

Laguna Canyon Alert #1120 

#222 

Stevens A-71 Water-Stage Recorder with Float 
Alert Rain Gage and Water Level Sensor 

Appendix 4.3 
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u 

• 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

~ RAINGAG[ 

@ SA .. PUNC LOCATION 

I in. = opx. l.4 miles 

LANE CHANNEL 

At McCabe Way, upstream F08/FOS confluence 
Lat. 33-40-41 Long. 117-50-34 

FOB 

LANF08 

approx. 4.6 sq.mi. (11.9 sq.km.) 

Irvine, Santa Ana 

Santa Ana Engineering Alert #219, Santa Ana #121 

SANTIAGO CR[(K 

Appendix 4.3 

SANTIAGO Cr.N'\'OH RO 
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u 
Location: 

Store! Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

ml Jh!NCAC[ 

® S.,.t.,PUNC LOCaT,ON 

1 fn. = QQIJ:. 3.l milu 

0 

OSO CREEK 

At Crown Valley Parkway 
Lat. 33-33-29 Long 117-40-33 

0SOL03 

14.0 sq.mi. (36.2 sq.km.) 

Laguna Hills, Laguna Niguel, Mission Viejo 

Upper Oso Creek Alert #297, Trabuco Canyon #133 

#218 

Stevens A-71 Water-Stage Recorder with Float 
Alert Raingage and Water Level Sensor 

Appendix 4.3 

/ 

I 
/ 
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n 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

DANA POINT 

HARBOR . 

[l)] RAINCACE 

a])) SAMPLING LOCATION 

1 in. : op.~. 2.1 miles 

PRIMA DESHECHA CHANNEL 

At Calle Grande Vista 
Lat. 33-25-57 Long. 117-37-53 

M01 

PDCM01 

7.0 sq.mi. (18.1 sq.km.) 

San Clemente, San Juan Capistrano 

San Juan Capistrano Alert #215 

Appendix 4.3 

!? 
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u 

/ 

• 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

[fill RAINCAC[ 

I® SA.MPLIHC LOCATION 

1 In. = apx. ~-' mlles 

RATILESNAKE CANYON WASH 

At Bryan Ave. 
Lat. 33-42-30 

F26 

RCWF26 

Long. 117-45-00 

approx. 3.5 sq.mi. (9.1 sq.km.) 

Irvine, Tustin 

Lambert Reservoir Alert #217 

SANTIAGO CRHK / 

Appendix 4.3 

SA.N11AGO CA.t..t:rH RD 
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\ 

i 

0 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

[!ruJ RAINC.1.CE 

@j) S.1.MPLIHC/CACIHC LOCATION 

I In. = cpK. l.4 mile, 

PETERS CANYON CHANNEL 

At Barranca Road 
Lat. 33-41-30 Long. 117-49-23 

F06 

BARSED 

45.2 sq.mi. (117.1 sq.km.) 

Irvine, Santa Ana 

Santa Ana Engineering Alert #219, Santa Ana #121 

#230 

Stevens A-71 Water-Stage Recorder with Float 
Alert Rain Gage and Water Level Float 

SANllACO CREEK / 

Appendix 4.3 

r 

SANTIAGO C~NYOH RO 
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\ 
I 

u 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment : 

IIIDJ RAINCA.CC 

@) SAIJPLINC/CACIHC LOCATION 

1 in. = op•. l.-4 miles 

SAN DIEGO CREEK AT CAMPUS 

At Campus Dr. 
Lat. 33-39-20 

F05 

SDMF05 

Long. 117-50-41 

111.0 sq.mi. (287.5 sq.km.) 

Irvine, Lake Forest, Orange, Santa Ana, Tustin 

Lambert Reservoir Alert #217 

#226 

Stevens A-71 Water-Stage Recorder with Nitrogen Bubbler 
and Mercury Manometer 

Alert Rain Gage and Water Level Sensor 

SAHTI .. CO CREEK / 

SANTIAGO CANYON RD 

Appendix 4.3 
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0 

• 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

[fill RAINCAC( 

I®) SAIAPLINC/CACINC LOCOICH 

1 In. = op,,. l.4 mile$ 

SAN DIEGO CREEK AT CULVER 

At Culver 
Lat. 33-4~54 

F05 

WYLSED 

Long. 117-48-31 

41.8 sq.mi. (108.3 sq.km.) 

Irvine, Lake Forest 

Lambert Reservoir Alert #217 

#231 

Stevens A-71 Water-Stage Recorder with Nitrogen Bubbler 
and Mercury Manometer 

SAHTIACO CR((K / \ 
' 

SANTIAGO C.o.SYON RD 

Appendix 4.3 
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• 

\ 
I 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

[@I R.AINGAG£ 

®) SAMPLING LOCATION 

l In. = apx. l.4 mil~~ 

SAND CANYON CHANNEL 

At Culver and University 
Lat. 33-39-30 Long. 117-49-40 

F15 

SCCFiS 

approx. 9.6 sq.mi. (24.8 sq.km.) 

Irvine 

San Diego Creek Alert #1125 

SANT:t(;O CREEK / 

SANTIAGO CANYON RO 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

~ RAINGAG( 

~ SAMPUHC/G4GING lOCAilOH 

I in. = ap•. 3.4 miles 

SANTA ANA DELHI CHANNEL 

Upstream Irvine Ave. 
Lat. 33-39-36 Long. 117-52-50 

F01 

SADF01 

17.6 sq.mi. (45.6 sq.km.) 

Costa Mesa, Irvine, Newport Beach, Santa Ana 

Costa Mesa Alert # 1150, Costa Mesa #165 

#220 

Stevens A-71 Water-Stage Recorder with Float 
Alert Rain Gage and Water Level Sensor 

$AHl1 .. co CR[[K / 

Appendix 4.3 

SAHllAGO CANYON RD 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

HARBOR 

I@] RAl NGAGE 

~ SAMPLING LOCATION 

1 in. = op•. 2.1 miles 

SEGUNDA DESHECHA CANNEL 

At El Camino Real 
Lat. 33-25-58 Long. 117-37-51 

M0.2 

SDCM02 

8.9 sq.mi. (23.1 sq.km.) 

San Clemente 

San Juan Capistrano Alert #215 

Appendix 4.3 
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• 

\ I 
I } 
\. 

• 

Location: 

Channel: 

Store! Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

" 

WESTMINSTER CHANNEL 

At Hazard Downstream Beach Blvd. 
Lat. 33-45-07 Long. 117-59-26 

C04 

WMCC04 

6.7 sq. mi. (17.3 sq. km.) 

Garden Grove, Westminster 

Garden Grove Alert #1175, Garden Grove Fire Station #229 

#207 

Stevens A-71 Water-Stage Recorder with Float 
Alert Water Level Sensor and Rain Gage 

.... 
> 
< 

..... .... 
0 
:z: 
~ 

RAIIJGAGE ~ 
SAMPLING/GAGING " ~ 
LOCA ilON ''\ ~ 

.... 
1/1 ..., 
3: 
:z: 
w 
0 _, 

1.51----++--~oe:-+-1-,;L..--4-
<( 
w 
Q) 

I in, = api. 2 .2 miles 
0 
0 
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• 

Appendix 4.4: 
Harbor/Bay Monitoring Data 

( ) 

• 
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.--._ 
,"----.... 

0 l_\ 
--

NEWPORT BAY 

STATION CA.TE TIME Oepth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni A.g Zn 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L ,19/L µ.g/L ,,g/L ,,g/L 119/L 

LNBTUB 3/5/95 13:50 S 47000 3.5 8.0 1.10 0.17 0.71 0.32 68 32 <1 <10 5 <2 <40 <1 29 

'$15195:;inrn:!:l:\~[:1\3,55\\::SHH\1ii6t'1'1':'!\!\\11:H\~HHU\\1Hinm!\H::~::\::H::Hl\!·\·~·:·,·1:H\\!\'\UHH\:\\j\::H\\\l\\HHHHHi:H\::lH\\\\\HHmH\H:\H1<1\\:~HHH~<101\llm\1n4\Jj\1H\\H}•2:\l\lrnj\<40\1:1l\:l\1H71\]:]rnm2s\1m1: 
3n/95 11:00 S 14000 5.5 7.9 4.00 0.24 1.10 0.91 14 10 <1 <10 6 <2 <40 <1 <10 

\317i9S\H :' :· 1· n1·i '\11:05( 1·s· \. \. \2i\ :·: :. t':. :·: : ·1· :· :. \.:. 1· f. f. 1' 1·1· ;':. :·: f. ! · 1· Hi ·1·: \\\. [.: : nn' j. [ 1 : . : . :· :· 1' 1 1· i
0

:. :' :· !
0

1 'i \.Hi'(:.!( H~ : rnH>~< :\\. j 1· -<10~H :n:( ~4wrnrnin<2HFHHmsp/HHH:1~.1.u.Li!LLl.~lFm1 
319/95 10:00 S . 28000 1.3 8.0 . 3.40 0.41 0.96 0.61 29 13 <1 <10 7 <2 <40 <1 23 

\3/9/95\\\\H\li:H\\j[jl0j05[_FS\j\\!j20j\/lli[[\:\:\l\H\l!i1nti·1·:·l::H:!1i1.1.\.!l:n:::Hi:\i!:i!l!l:\1\::![:\\j\j1[\j\jjj\.l!l:'\:1:11:1::1::H1i1HH\\llil\i!]\\\\j:/!\[j:jl[l\<1\\\W:t\H<10\\[:\:Hi<20:H:\H:::l<2j/l[\!j/;//50!;!/Hj/j\ii<1j[mU\:l1]20j[/fij! 
4-0AY AVERAGE (OEPTH INTEGRATED SAMPLES) <1 <10 >1 <2 >37 >0.56 21.6 

3/23/95 13:45 S 47000 1.1 8.1 3.10 0.35 0.68 0.58 56 23 <1 <10 5 <2 67 1.3 36 

3123/95[li!\]!1\!iU\1f3]50!1l[Sjj/j[j20[/1i/i]:l!iiilil\:Hlfl\i\iiU\\lliili'ilii1l\j:f/i\1:i!f!!\[i!i::1:[\!/=[::n:::n1::H::::::::i/!][!!!ii::n1ili!1i:/l!i:i\lili:i:i::it:::::;1!:<l1[1li::!i/!i<1:o[:i:!Hi!![1)11[11w:;1t:\{j[j\!\.i/[j55)i)Hl[1H~]:-,1]W:!rn:1!54\[f:Hi 
3/25/95 10:45 S 50000 1.1 8.1 1.60 0.19 0.20 0.21 66 21 <1 <10 <4 <2 <40 <1 <10 

.3/~5/95![][:j:j:i:[:[\71Qj50:!!$[Hl[H1;91!l]rn[j[fj1)iH1l[J1lj\[1lfli:lililHil[iil:i[i[\ii:W[.:::i[f[][H1[1[1[i[\[[!\[\[i[Hl::n;:;:[\i[[lHlfH:H\[i\j[!l!!:::[1[1!1!1H[1!1[1F~1i)l!!!/[]H<1Q\[1:!;W[]8l[W[l[:i:i1<g;;:n[:[H<40/~1[1[i[tj<1j/H\[1[1[\<1Q[1[/j 
3/27/95 12:30 S 51000 1.0 8.1 1.10 0.21 0.82 0.37 58 22 <1 <10 6 <2 50 <1 25 

l3127/95Hfl!\\j1[['[[[1l2j35'[FSUHff18lH1Hi':Htl\H:H:!:H1111iH1Hf:![:[!;H!!l\jH[j:;g::;;:rn:::t;[!:f:!:[[j:[1:U:H!:::tH!1H1:H\HH!H1'HHf:jl\H\1\1\H\H<1:1::::HHf<10H!1Hlll!22~\lHU\tlH6j\j\jli:::;:so:HHl\!l:i[<:fjl)lHHl!!54H\:;\) 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 13.7 >3 >35 <1 >36 

2/1/96 12:30 S 38000 1.7 8.1 2.20 0.10 2.70 0.32 36 24 2 <5 7 <2 <2 <1 35 
. 211 /96j\jj li H H l: l\l \ j11i 35j\ j;S t H ( 1:srn: l\l( jj l; j\j; \; j;j;1 U -~ H \ ~:m f; :i: :: il n; l il ii:.: 1: 1!li11H: ! l !l t:; h; ! \ :) : 1: j;::: H; i: 1: :i j ! 1 !; l ! :Hi:: n ![ ! :: /; \ n ti: i; \: \ !! : \: :: l H; ;5\ H l ii::: ii [i :< 5 fl H jj l Hi v21 [j Ht\ t [: i :: [< 2 ! : :: \ [: ;l 1 [s2Hj: f ! :: l \ l [<{j l \ \ H l [ l 111; 4j jj \ fl 1 
2/3/96 10:40 S 33000 1.2 8.2 2.70 0.10 2.00 0.35 41 12 <1 <5 <8 <2 <20 <1 49 

!gl~/~6H)ll1\f:Hl:l\:1:0)45lj§HHil2.3jjljljW\\H:::11;l!i:l:\!;:j:jtj;\Htl!\![ilil:i!lH!f1\;\ili\i[:.ili!!:::1\i;:.;\;;;;\\:;:11=:1:UHl[:Hif:HU!i\i\:\!]ij\j[j!\li:\lji/;j;[it1;H![iH:1:f<SjjjH!\,:A\ll1HH:H:<2;1:1:1::::<2.on::1:1::::<1:1r.1111::wt:n1: 
2/5/96 12:20 S 40000 1.4 8.1 1.10 0.14 0.96 0.23 57 18 <1 <5 5 <2 <2 4 14 
2l5/9if .. ············1·2·2s···:s····"22··············································································· ································································:.w··········~5·········'-f 1·············~2···:·:····22············:<2\'j'j'''''T3'·Tr 
4-DAY A.VERA.GE (DEPTH INTEGRA. TEO SAMPLES) >1.7 <5 5.3 <2 >7 .3 <2 15.3 
2/20/96 11 :45 S 27000 12.0 7.9 0.50 0.10 0. 75 0.40 67 18 <1 <5 12 <2 5 <1 55 :212ws~t · · · · · ··· · · · · · n ·1 ·so"·· :s ··-·-·2r ·· · ····· · ········· ···················· ···· · ··-,r··· ·= · • · •· ··= ··••· · • ·· • · •·•· · ·- • · · · · • · • ·• ·· · · · ·r ·· · ·: · ·· · · ···· ···· · · ·: · ···-· · ·-···· <::;:-····· ·· ··· :.:s ·r · · · · · ·4 · ·i · :· r: · · T< 2-rrrr r=~i"-r -rr · ~,. n·r · · ··2a· ··· · 
2/22/96 11 :50 S 25000 5.3 8.0 4.00 0.13 0. 70 0.58 34 14 <1 <5 <4 <2 <4 <1 35 

\2.i22t00l[[j[j;j\[i\iH1j1•55jj;:Sj:j;[l22;;:[l[llill:i\;\l\H.1H\ll\'!i\Hi:;j:jHi:i:i::li1:H:l'li\ij:\i\Hl\:jij:\!:i\:ji\i]!:i\:]i\:itiU\!jij:jH;H]:j:j!]i\!H\:\:j;\H;j;j;j;q.:1j_\i\H=iH=<$}Hi\ij\\:'2!j:j;j;j]j;j;j'-2l::il:Hnl<8Hlnt;::nl<1H!ll!lHll74jHfj\j 
2/24/96 9:30 S 33000 1.4 8.1 2.10 0.35 0.82 0.63 66 18 <1 <5 <8 <8 <8 <5 52 
·2124t96HHHHHHH:)i;J5:}S%)6j'(:'H:·:·:·:::·:·1·:\':':H1:·J·:::J·:·:·:;::·:(::·;·:::·:·:·/:':·:·:·:·:·: :·:·t:('H!Hrn j).\ldHHU\}<1\\H i·:·:~5'jll\n{;'.6!\HlJ]jjj,r;z::HlHHH<amm:r:n:~5jH)/HU24]1j]H 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 4 <2 >1.7 <5 42 
11/22/96 11:45 S 14000 9.2 7.9 5.4 0.53 1.20 0.77 37 7 0.2 5 6 3 <10 <0.1 16 

·1·~(?gl$6:············1'{:4~·····s:······g-0······························································,···=·············································································o)'···········j'·'·'·'•'·'•'•f:r············t·········-;;:i'i)''·'·····;:o·:1·:·:·····g2······· 
11/24/96 10:20 S 21000 0.9 7.8 3.1 0.51 0.96 0.68 50 9 <0.1 6 9 <0.1 <10 <0.1 20 

.1\1/2~/96\\il:]n1:t110)20!\jjj8U:!]!26:ji\:\!j·\·j·\H!\ij·j![:j:j:\·\:j:j:\·j!]:j·j:\:j:\:;:\·j·jjj;';\:H\i\tjt!tj·j!\!]i\!]!\!\!j;[:\·j:\:j;j;j;j;j;j·j::!:,:,:::!:!:::=:t::::l:j\<O;j1j:\:\:[:[n9f!\i\i[\1\j/8[·\f1il;f:::jAtj]jjj·(!Hi:!10\!j\\H\\<0~1\Hl]H[)6\jlj\j\ 
11/26/96 10:35 S 29000 1.0 7.9 1.7 0.39 0.69 0.41 36 11 <0.1 13 8 <0.2 <10 <0.1 21 

:·1\1129/9~\m::::H::10;3~\j\\\S\j\j:\2:~j\jlj\j\j!j:j[\l!i:f:::1::1::Hl:\:\H\H\\\H;!\!l!\\j[j\j\\\H::::::::::·:1:·:::;l1::::·:·:·1JHHH!l[\\!!Hll:\fl!l:f!i!\!H:!:WH::rn::-io,1:r::H>1~:u:::HH1:l7jj]ijjUj;j[/Zj]j[l:il:l!\\1j3\jl:f\H\\[<0!1![~[[\\[\t8[i;H\j 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <0.1 10.6 9.3 4.3 >4.3 <0.1 18.6 
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STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L J•g/L 119/L µg/L µg/L J19/L 

LNBTUB 1/27/99 11:45 ST 33700 3.3 7.8 4.6 0.61 0.22 0.28 61 8 <1 <8 12 <2 4 <2 24 

i1}2:;/S9fllliliH/i/i/i[W[lli[. [i[S h;[j)l[O·Hl~)f .11l!lHif!UUU[i[i/i[:[I:HIIj\ !\·[i!i):l:li[~)Hi\. \~lI\:\H:\i\. limiH\:\:\:\ij:g\Hi\:1:mHH:;:i:::::i::;\:;:1:\:\:H\<1 \!l!\:j:;:;:< ~:\:\! ;:nd 1H:I;!rn\;\<2\jj;j;\;\;[1jil:li[IlH:F<21jrn\ml 27ji\::H 
1/29/99 13:35 ST 42300 0.7 7.9 2.4 0.45 0.16 0.15 58 5 <1 <8 13 <2 8 <2 26 

)129{99\UHHHHlHWH?>lSPH\)8/\'( i\HiHlH/ 1·1n)H ·1 · 111 ((l. l l l l H%l° :·nm·//:' 1' t : : . :· HH ·:· \. :· :· [!:. ! r': ( n:. n/: Hl .! ( 111( l <tH :U( :<a tWf w1:a::ul: n:;ti2:11rn1 Hl 8WHHHHt/·<2\ 'E}\:2~1:f:iH 

4/12/99 13:00 ST 30400 5.1 8.0 1.7 0.51 0.09 0.23 63 10 <1 <8 12 <2 11 <2 24 

w121~.LHWH.lHH1Hl.\\\;\;\SF\:}1:9\\HlH\!Hmrn:;:;::·r:t::HHH:\i:l:l"HHHi"r"H)\;·;iH\\j\i\llH\iH:mr:·;:1::::1;·;·:·:·i:i:rn;;;i:nrn-nH+:·1:1HlllH<tjlfj:f<~j"jJ!iIIl1:::iiilnH:'<?l!)jlj\j[j1;1[[jlHHl~if:<2jij[[liH:22i[:H\\ 
4/14/99 13:00 ST 42800 1.1 8.0 1.7 0.49 <0.05 0.15 73 7 <1 <8 11 <2 15 <2 <;10 

jA{1~/9S_U.U.U:HHHHilHHSffi20dHl'!'iHilllHrnH)H1\Il:!:1H:';'m[r·1·:·1i:.HHH\H:i:U':H%·=·:·:'Hi[i!i:ilUWU!i·:·:iHH:·:·::u·:·:·iH%1i¢1i!:H/:H·r-:a:r·d:ii:IU:fiHf]rnl];~2ij(;Uj1;2\HHU!iW<2jUHH!.fj10iHHH 
4/16/99 14:10 ST 49500 1.6 8.0 3.4 0.47 <0.05 0.12 150 14 <1 <1 11 <2 <4 <2 <10 
:~i:1.~isS·:··::::·:::;.;.;.;.:.;.;.;.sffi:.:.;20:.;.;.:.:.:.;.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.~~~~~-~:~~~~~:~-~~:i.~~:~;:~~~:~~~~-;~~::::.:.:.:.:.:~-:.:.:.:.:.::~:::.~;.:.:.:;·:.:j~j:.:.:~;::.:.:.:~~!~~:.:. 
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NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 

Cd 

µg/L 

Cr 

~19/L 

Cu 

119/L 

Pb 

~19/L 

Ni 

119/L 

Ag 

µg/L 

Zn 

119/L 

LNBRIN 12/1/94 12:00 1.1 <10 7.8 <2 <40 <0.3 38 

3/5/95 14:20 S 40000 3.7 8.1 1.2 0.17 0.61 0.28 62 22 <1 <10 13 <2 <40 <1 42 

;a1q/9q)!1ni:rn1:1:1ni14:zsi1:nsr1i1:n·14;1:nnn·i·trn1riH:r1:1:ri1i·:1,11:111HH":·11::1·r11·111::1:1r·i·i::1J:111:1·1111:;1·:·:1r·r::H::1H!:i·:·:1:1:·:·::n:1:n:11:1:1:n1]1/:>:1!·n:1::i·;<w;1!1!:m1:11mu;rn!<?!1muH<401mnH!1<1Hm:1m::3.}rnrn 
3n/95 11:20 S 13000 6.1 7.9 3.5 0.23 1.2 0.92 12 ' <6 <1 <10 8 <2 <40 <1 <10 

:3J7.195j\j)rnH@1i)jj11l;25)\ji[S:)lH1)ZHlfl:l\nHitil:ilillii/[1:(:n:n111:nn:1:1rnw:1:1:::111:1H::1Hi:i!iiHiiifii[i!/[[lH/f/::[t1[i[f!Hi[iP!HUifif!iHiliH/i(iH·W:lm:iH<fO'.)\j!/j[/[/14'/[/ii/ifil/..;2)l::111:1lif51[f/i]iHHlP<:1//i/Hlrf[i\28i!:!/l 
3/9/95 10:30 S 28000 1.9 8.0 3.2 0.2 0.92 0.69 28 12 <1 <10 8 <2 <40 <1 23 

)1w~?.-r\H·\::nm/:1 oj35\lrns1i1:rni10:\j/1::\HH:1i:mlH:1i:-:-:H::H1:rnH1:1u1:im:wi:i1:1H-11!1H1:1rn:i1.1.)i:i:n:i::in:nn::in:nn:,im:m:n:rn:mnH:mil<tiwi:i1!:<to:n:·::::1:16fi:-:.rn11<a:HuH:!-MO)HHi:i-c1::i:iH:i11A6i!ri:1 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 >16 <2 >17 <1 36 
3/23195 14:00 S 48000 0.6 8.1 2.3 0.19 0.68 0.57 50 24 <1 <10 6 <2 62 1.8 37 

.W~31~si:~H!lHim::14;(}S;w,s:rn11::1iH1\[!H\i:.::H;U.:!HH:i:!\\}Hil\l\\.H\ili.i\liii\\\\Hii\\\\\j\\lH\\\:ll\.\H\\\HHHi.\\HHi'.i\'.\jljjj\j\:\fjj\\H!::n::}iH!:<1/\i.::rnH<(Q)\[\jljnlil9{!)HiHl<2j\!llHil\[[5llrnW:iH,;:1\!lnllflH31.H[i[i 
3/25/95 11:10 S 43000 1.8 8.1 2.9 0.24 0.25 0.38 46 18 <1 <10 5 <2 <40 <1 <10 

l3/.2S/S5j[:HiiiHHH!11)5H[[!s:u:m)1![Wmwm·:>H1:·:ur·:wu:·lnH·u\·:·1·1·?:rn::nrnm:::·:·:HH·:·;·:·i·H;::·:nH:[HHUU:·:·n:UHHH\ii\'<1lf·:·:·\U<1p;[HHf\U\4\mH·l·:W<2llnHH(s40\\HlH<:1:HHl\l\i\20nlrn 
3/27/95 13:00 S 51000 1.0 8.1 1 0.25 0.81 0.37 59 22 < 1 <10 10 <2 <40 <1 26 

'3/?7/M)H\)1[i:::[rn1a,osf!ij[SjjH!]\j13j[j[HlfH::j[ij:J[H::rn::::::11::::1l[:iHldH!:l:ili!.i/ll\\iiHiHl\\HU?[!H::::·u::::;:n::::::::n·1::::H:::HH:HH\\i!H\i~<1H:\1rnt::~1:o::u1:::::s3:;:HmtH::s:mHm\HMHl:H\il\j<1l\~HilHWS2jjlj\j 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 22 >2 >36 <1 34.J 
5/18/95 10:15 <1 <10 9 <2 <40 <1 <10 
10/31/95 9:50 <1 <10 11 <2 <40 <1 80 
2/1/96 12:55 S 31000 4.5 8.1 4 <0.1 1 0 49 30 <1 <5 5 <2 7 <1 21 

,Y,J,@§ ... ,.,., ......... J~.'.PP. ... § ...... _.g .... ·.················································································:··········-···············································J1 ......... !-.~-~-·-········?!?. ......... -.-~A ............ ~: ............. ~J ... -.... '..}'! ...... . 
2/3/96 11 :15 S 34000 0.9 8.2 3 <0.1 2 0 27 11 <1 <5 <2 <2 <20 <1 85 
j2/3~96j\]j[/i[\H[i\/!i/11[j20H\[S'[[:1i!:;13Hf:::i:;H:::i:::;::::::li[:·ii![[\[i![:H:~iiji[!j!j!j!/:[:H::::iii:H!::u::,:::::·:·::::H:\:Hi:i!):!i[::i\!i:i!:iiii:\=iltiii\i!:{Hili<}\!\i:i~:<'5j;[f;:\:\i\14\;\i;H!l[[;i;2?[:i:\[\![<20:H:i)ii91:j!j![!HH40j:jn: 
2/5/96 13:45 S 40000 0.6 8.1 2 <0.1 1 0 62 13 <1 <5 31 <2 <2 7 20 
i~(?fS~_:1m1HlHHlii\1.2j45iiH!Si!li[jl]1 Wiilllinliil:[i\iilililHiililHl::nn::::::n:. :n::::· :· ! . [:!:!;:;::):/:[ :!lil!li:Hiili;. [i[i!'!Hf n::::::::n::1n:i:\!j![ii:::1:: [jlj[[:<: 1j:j:j!j. 1:/[<5 ::::1:: m::B::[::Hii[[j[jo!~jlj;j[[;[l[M!i[H!!i][j[<1l iil/Hl:!i[2Zjjljlj 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 15 <2 >1 <2 31 
2/20/96 12:00 S 36000 2.2 8.0 <0.2 <0.1 1 0 62 18 1 <5 33 <2 8 <1 58 
[Zl..gPJ.~6Hfi.1[![1[[j:[12[0$\![!S[/j1f[!:11>f:.ilf.i'i'[.:.:::.1=::1:n[.li[i!i!:t):[i[:)i![;/:!:);j!j!/!gj;j;[![:[i!ii=ifi:::[C:U\,j:j[ii!:=,::::::::ui:i!'ii:[.[:iii::;[:\:[!;[,!~1!iH:1:[H!j<5j;j:[::::nso:;::::::HHi-2[j![[\i[![!j6:[;jH[Hj;\:j<1:i;iilH[i:42j:j:f: 
2/22/96 12:10 S 24000 4.0 8.0 5 0 1 1 44 15 <1 <5 6 <2 <4 <1 31 
l?!-??/~P.U.illlililiH:12}~jj\)lSmlHlf,3\lilH:UH( :Hn' Hi.). mH· HiHH:i~(: ·1nHH 1·1· HU!:[(/ j. :' :· :' (( ( ( H H/: Hin<' ( f HH° :' j. :i/ iJU:' j 1(j;%j. ( [!<5:J:)Hf:f1SH ·rnlf 1<2/;j ·1 1 [ ::.~s:' 1n ·: \j<1;[;:j n!l[i8P/i ·:.: 
2/24196 9:50 S 31000 1.8 8.1 2 0 1 1 66 20 <1 9 11 <8 <8 <5 35 
i~?4/~$iHiiiHii![/[ij[B'551/)j/SlHi!:1[13jl;,HLH1.1lHUiH:i:iii:i:1!\![!)![[jHi\li)j!j;):[.i:!Hi!mf:::):i:\;/!\:[i\i.i:ilili\i\1Hl:i:\i!:li\:1:\::i:Hii;\;jj[j\H::::~iHi\i\«H\:j:f:::::[;,;,5<\::::;i1:1:)Hiii32lilhllli:\19\H]U:iHl<Stjfilli?40jjrn: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 <5 19 <2 >8.3 <5 54 
4/25/96 10:45 <1 <5 9 <2 <2 <1 30 
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•-NEWPORTBAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

Cr 

~19/L 

Cu 

~1g/L 

Pb 

µgll 

Ni 

119/L 

Ag 

119/L 

Zn 

119/L 

LNBRIN 11nt96 11:20 0.20 6 24 <0.1 4 <0.1 28 
11/22/96 13:35 S 13000 9.4 7.9 5.7 0.42 1.20 0.74 37 9 <0.1 <3 <5 1 <10 <0.1 9 

l1:r;22rse··········-··1~:~5····:s··········ro·······························-·-·-·-·-·-···············································-·····························-·-·-·-···:·············:o·M········ie··-·-·r··-·:·~:·:·1·:·l·:·:·:i:·:·:·i·i·:·019:Tr:·~q·_1_·i·~-ri·l,6_·_·_· 
11/24/96 10:45 S 20000 1.7 7.8 3.6 0.57 0.98 0.73 43 11 0.30 6 15 <O. 1 <10 <0.1 25 
~1;t/24/96;!;;j;;;;l;.,10145:;:;:S;;:;;;;;~1j5;;;:;H;1;i;;;;;;;;;L.::!l;[;[;;:;Hl1;!:;:;H;[;!j;![H;1;!;;:;;;!;;1;;;;:tn;i;[;[;;;!;!;;;;n;:;;;;H;1;H;;;;i;ij;j;[:;;';;;;);;;nH;;;0;20;;;:;;;;;;9;;;;;;;;;;;;;;7!;;;rn;:;:!:0;3;;;il;1;;"=10;;jl;W~q;,t.iim,;.1~.:.i.; 
11/26/96 10:50 S 28000 0.8 7.9 1.8 0.36 0.66 0.44 38 11 0.30 14 6 <0.2 <10 <0.1 29 

;1;1f,?:&7Sfl"rtWrn·;11oisoH;:fSH!;HH1;:H;;;l[;i;H;;'rn·:·m·;~;·:·;·;;H;H:Hl!Hl;;;:;!;HHW;[;HH;;H;;Uii;!H;U;;:·r;;!"HH;!rn;;;;;HHH"HHlH\;;P,30;l;!;JWHrn1!;;;;;75HWL)5lHHH.W.~$;1]UH"Oi~'.U;;)14;_!_L 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) 0.23 11.3 30.3 5.4 >5 <0.1 25.3 
4/17/97 11:35 0.10 3 8 0 <5 <0.1 18 
10/30/97 12:15 M <1 6 15 <2 <4 4 89 

,~'5!::mu::n,::mrn:r:H!~ m,;~~m:::;rn,:m,::,m;:;;;;;;::1,,:,,:,,:1H:n::,n:::rn;:um,:n:;,::mrnrn::m:u:rn:rnm,u,,,,:,:n:n:,n,rnrnu:,::,,nu:!m,:1::, ,;;,,,,,,1 ,,,,,:~,mm,,,,~,~rn;rnH~rnH1:;:;H ;:::;: 
3/28/98 S/F 22 <1 <B I 16 ! <2 <4 <2 <10 

;~;~::;u:rn;:1:i~:~;::;:;;F:l;lii~;li:HWiilii!iiiiii!i!iiiHi:;i:i!i:i~i:i:iii:iii!H;::::::::::::u:::::::1:;:;u:H:Hii~f!;ii!i;!:;iiHl::::::ili/H::;:::·!Hiiili!i:ili!ilil~1l;HiiliiH::::~;:;.cJ.t]:ili!~:;[;Hm;i<4:irn:n[:H:~:::HHW~~o:u: 
4-day average [dissolved metals] >0.66 <8 [JI:] <2 <4 <2 >8.3 

11/4/98 11:30 D 14 
1/25/99 15:50ST 45100 O.B 8.0 1.7 0.45 0.09 0.12 73 6 <1 <B 17 <2 <4 <2 27 
;1/25/99/llHWHiHHW;;HH;;!SF;rn:i!n14!;:H);;HiHnfi:H:;·:·;·:·u:n:::H::·!::·:·n;;HfliWi;;!;:iU1;;!;:;;;;·:·:·:·:\;:;1;%i)!H:;:%H:Hi/HWH;<l[HiiiHi/8l/lJ :;:1r:Uli;H!i,,2;;;;;;;rn;<4]:f!HUfli<2iUHiirn26;;;;;; 
1/27/99 11:00 ST 34600 3.4 7.8 5.0 1.23 0.21 0.28 60 11 <1 <8 17 <2 6 <2 38 

!~/27/~9;;i;Hl!H;;i;i;;;Wii;!ii;SF;l;;j;;;;111:;;::rn::;:;;;;;;;i;;!;!i;l;i!;!;:!;1!Hf];:!;;;;;;;;;i;;;i;i];n;Hliiii!;f!;l;i;H;;f:;;;;;;;;::n:;;;!;;;:;;ii;i;i;i!;;);i;i;;;;;:;j;i1i;;H;{1;;;;;i;;;!;;<8i;i;l:!!~14.::::f g;;;-rzH;i;t;;H;:s:;H!1!;f;Hi;<~;!il1Hiiii3S:ii;H; 
1/29/99 13:20 ST 43600 0.7 7.9 2.7 0.63 0.16 0.18 54 8 <1 <8 21 <2 9 <2 32 

i1/29/99i/i;ii!iiii!i;;;!;;;;;i;;;FSF;i;i;i;:!;7H;!i:i:1lilHii;i;;;l;;;;::;;;,;:;:H1lHiiiii!'.:;:;!;:;;;;;i;nf!;;iii;i;iiiiii:ii;!;!:i·:·!;:;:;:;i;H::i;;;i;;;;;;;1;Hi1iHii;H;;;;;;:rn;;;;~1iHii;;;;;;;<Sl;ilCITJJ;;;;;a:;:i:ll:fH10;li!;;j;!;~;~2HltW;t;l301;/lii 
4-day average [dissolved metals] <1 <8 ~ <2 >5 <2 30.3 

4/12/99 12:00 ST 35100 4.3 8.1 3.0 0.35 0.06 0.24 30 17 <1 <8 14 <2 12 <2 23 
"ii}fii9si·rrr···········rr··s1(······w············································································································································ .... ·;ci1············<ff·'•'lffrna-:·r~1·····;r2···········w-·······-···4·-·r··rr:nrrr; 
4/14/99 11:45 ST 40000 0.7 8.0 2.0 0.32 <0.05 0.19 65 7 <1 <8 14 <2 11 <2 20 

A!:111.~f:::::::·:·:,:·:,:::::::::::sf::':::':1:#:=:=:=:=:':':':':':':':':':':':':':':':':·:,:=:=:·:=:,:=:=:=:=:=:=:':':':':':':':':':':':':':':':':':':':':':':':':':':':':':':=:·:·:=:=:·:·:=:':f~:=:·:=:=:·:·~~':'.:'1·.·:·14·:·:·1:::=:~~:·:::':':::n::=:·:·:·:·::~g::·::::::::1~:::::: 
4116/99 13:40 ST 49200 0.7 8.0 1.0 0.51 <0.05 0.15 150 14 <1 <8 20 <2 7 <2 17 

.~!:~P!:?§ .. :.:.:.: .. :.:.:.:.:.:.:.:~r:.·.·_:j~·.:.·.·.·.·.·.·.·.·.:.:.·:·:·:·:·::.:.:.:::.·.·.·.·.·.·.·.·.·~~d·~>a;~~~g:~-.~d.;~~~:i~~·d.:~: :t~i~j:.:.:.::.:.:::r.·.·.·.·.·-~:-:,::~:.:.:~:.:.·1i···~~6·.·_·1, :.:.~;.:.:.:.:.:.~~.:.:.: 
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e \......_ _/ 

NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 

feet umhos NTU mg/L mg/L mg/L mg/L 

TS$ 

mg/L 

VS$ 

mg/L 

Cr 

µg/L 

Cu 

~19/L 

Pb 

µg/L 

Ni 
µg/L 

Zn 

~19/L 

LNBHIR 12/1/95 12:10 50000 1.7 8.1 0.89 0.21 0.57 0.27 110 27 

3/5/95 14:45 S 23000 68.0 8.1 4.20 0.23 0.94 0.96 91 17 <1 <10 7 <2 <40 <1 23 

:3rs105Hrn1rnHHrn)4~~0:H$:1:i:::20HHHn·}::Hwi·:·:·rn·/(:::·i·~·:·:·:·!·:·:·:m:rnrnHrnrn:n::::::n:::nmH:Y1i:~rn:j:f::rnfm:n:rn:::::,:n·ci}H}<10:::::HPn:rnrn::i<z:m:::iH<40H11m~<1:rn::::/2a::rn: 
317/95 12:40 S 13000 12.0 7.9 3.30 0.24 1.30 1.10 10 <6 <1 <10 7 <2 <40 <1 <10 

\3i719Sj\\H\:@Hi\i)~A5:1HSltiHH18H\\!HH:H:1:"::::UHHH\\\:\\\;]l[\\\\H\H:il\:\HHUHHl\\\i\HHHliti\i\\\i\iUH:iH\t\t\t\iHHHH:rn:::HUH:HHH\\i\l\S!\[\i\t\H\~1o:um;:14m;:[\Hli"=:Z:[\j\~HHi:44\HH:m+-.1:nn::HH\19\[\\H 
3/9/95 11:30 S 27000 7.3 8.0 6.10 0.26 1.10 0.80 42 19 <1 <10 <20 <2 <40 <1 14 

3/9/$5fmH1rn:Hm::n~$$rn9:HH::wrn::rHH\H!UHiHHHH1HH:.:Hf[fifi.[H·:·:·:·:·:·:·:·:·:·:·:·]·::rn:::H[f:f:rn:rnnrnrnrnmnmH:w:mwm:HH<1\n:W)t10\Win<gQHWTi'i~ZmHWU<11U[tT}<fHHTr3~TU 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 >2 <2 >30.3 <1 26 

3/23/95 14:30 S 46000 2.1 8.1 2.80 0.25 0.80 0.64 51 23 <1 <10 <4 <2 61 <1 29 
'3/23/95'\TnTt'l'\143$\'\S\'\T\1'5\'i'\'\'\'\T.'.'\'\'•'ff('•"\f'•'•'•'•T•'•'•'•'•: ..... : .... :i:.: ... •T\'.'\T\'_'\T''\'!'\T\'n·:-:-rn·:·n···:·nTnnT\T('\1B';·:·:·rr":1f\Ti'\')F\T\T\:.~ontn·on···i·.··g5······ 
3/25/95 11:40 S 42000 5.4 8.1 3.10 0.24 0.95 0.90 55 20 <1 <10 <4 <2 <40 <1 <10 

:a(2519S)j:)1jij!Hjfjjj11{45r)jS)j)jjj)[5j/jf:1H:i)HWJJ1Hli1HHl:1:Jj'.jlj1%rnl]\1\:jflj\j\j\jij\j\j\i\H\Hl:Jjj[jj/jjj/j]j:jlH\:j\jfj\:j\jj\j\jjjjjjj;:\jrn::H::::11::?~t::::::HH..;10\)j[\jfjH<4j\[\j1j\i\1-i:2'\j\[\[\jjj<40)!tl[iH)Fi:1lWl!\[jj\-'\1;0j[fjf 
3/27/95 14:15 S 50000 4.5 8.0 1.50 0.25 0.86 0.49 69 25 <1 <10 <4 <2 <40 <1 22 

_3/27f$Sjjfjlj\jW\l[fj14'20\jjS:!jjj\j14H\1:11fj\jffjjj!!j\jjjj[ij1j1:li::\jjj\f:jj\;f;j\\:j\\\\!:i:Ui'!j\j:fjj\\jfjfjjjjjjjjjjfjjj:j\jfj\'jjjj\jjj\jjj\jlf:\!j\i;j!j!fjjj'!j\j\fj:fH•;;f:jjfiH:J:<10:::::::·:gs::1·:::·::::<2[jj:\!)f\\<40)H!if:fli'<1\jjj\'j'\\jjao·i·::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.67 <19 >8 >2 <40 >0.36 42 

5/18/95 11 :30 52000 3.2 7.9 0.85 0.58 0.58 0.22 71 20 

10/31/95 9:30 49000 3.1 8.2 0.50 0.18 <0.50 <0.20 80 27 

2/1/96 14:00 S 20000 16.0 8.1 7.10 0.13 2.40 0.83 37 15 <1 <5 8 <2 <2 <1 13 

if.!:1!.~~.-.•,•,•,•,·,·····~:4f.9.§ ... § ....... 1:~ ...... •,•,•,•,•.•,•,•,•,·,·,·,·,·················································································································~·1 ...... ,,,,,,J~ .... •,•,•.•.~•.•,•.•,•.•.•,f,~ ........... 8 ........... ~~- .......... ~~·-···· 
2/3/96 12:20 S 38000 2.3 8.3 2.00 <0.10 1. 70 0. 38 45 23 <1 <5 3 <2 <20 <1 23 

1131,sa:·:·:·:·:·:·:·:·:J2~s.·:·s·:::·:·:1:3·:·:·:·:·:·:·:·:·:·:·:·:·:·:·'·:·:·:·:::·:·:·'·'·:·:·:·::'·'·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:::·:·:·:·:·:·:·:·'·:·:·'·'·:·:·::'·:·:·:·:·:·?.:1:·:·:·:·:·:·~s·:·:·:·:·:::2:·:·:::·:·:·:~~:·:·:·:·:·:~20:·:·:·:·:·~1·:·:·:·:·:·2.4·::::: 
2/5/96 13:45 S 39000 3.8 8.1 1.50 0.14 0.74 0.31 56 21 <1 <5 2 <2 11 <2 <10 

!i?~~®::=::::::::::::::)~;:~p;::::*:::::::n.~::::::::::::::::::::::::'::':::::::':'::::'.::::;:::::::::::::::::'::::;::::::::::::::':::::::::::::::':':::=:::::':'::;:::::::::'.::::::::::::::::w::::':'::::f.W'::::::::::§::::::=::::::~f ::::::::::#A::::;::::'.:~?.:::::::::::n~:::::: 
4-DAV AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 3.7 <2 <20 <2 22 
2/20/96 12:50 S 26000 130.0 8.0 4.60 0.35 1.30 1.30 190 32 <1 8 10 <2 10 3 61 
:2/20/99j:)Hfi::lfijl\ii2.,s~,:;s:11:1:;1f~;i;f;nf,jij'!ijjf;j;\_fjlii1i.f:Hi.i.i!!:::i'i'1'f'::i•1!::1:Hi:[:j:n•:1:1:::Ui:i1\:[:f:i!l.i:[!f:f;j;[:f:\i\;j;j;/;jlf![!]:[;f;f•i:i![:i:i•~1\:H:.f'[:::18:f!j!::H::::1:1,:;::f:i!]!j:2\=i;j;[;j![H1•tfH:j:[i[1[iA1H\1i1i\[1i[62l\i\1i 
2/22/96 13:20 S 23000 4.6 8.1 4.50 0.11 0. 74 0.64 43 13 <1 <5 <4 <2 <4 <1 16 
12122/96:ji1fiHH:ili13:;;u~H[S\:Hf16\jtf:lf[H1W\·i·1·:·::r·1:1·::r·1·:ur·1·:·1·y:·:·:···ri,i[[\/UU•·H::H·rn:rnHH!![i\!l!l:!H!U:WH':UH:J·:·r·r·i}:h'i!flj[\Uf<i5ji[\ii!!\H["2ifHH\!:[[<2fH1:H':H~8\U1\nlHk1H\i!W:1iltjfrni 
2/24/96 10:20 S 34000 3.0 8.1 1.90 0.32 0.79 0.56 66 16 <1 <5 <8 <8 <8 <5 14 
:2/24{~6-\HliiH\HW:1:0;2S[:[Sjf(;;,p6/j:\HWHi!\'\'\;[;fn::;1;•;:n,:n•n:,:•:n;f:[;j:;;j::;:,:::;::::u:=:;::i;f:)\:\H11.:•::•:•::n•::::'1:\i[:\!1?WHi??1:U[<:t[=u:::::::.;5\:i:1:\;rn28:;j;(n:t:<2H::::;:;:100::::t=:;:;;<;5j:iHiHi1i2.4\;\i\' 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >2.7 >13 >0.7 >37 >1.3 39 
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e C 
NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mgfL mgfL mg/L mg/L mg/L mg/L µg/L 

LNBHIR 4/25/96 11 :20 38000 2.4 8.4 1. 70 0.23 0.68 <0.20 86 11 
11n/96 11:45 32000 0.7 8.0 1.1 0.18 0.70 0.31 85 28 

Cr 

pg/L 

Cu 

iig/L 

Pb 

119/L 

Ag 
~19/L 

11/22/96 14:05 S 8500 21.0 7.8 6.1 0.44 0.94 0.91 37 7 <0.1 <3 <5 2 <10 <0.1 16 
[i1122196!;hH·: j.j14;'05!i!S:·i·l·15s·:·:n·Hi·1i·:·L·H)·w·:i:::·w·(:·:·:·:":·:·:·:·:·:·::·1·(::·:·1·:·:{·:·:·:·(:'mn("(t"(t':"(: rn·:;[;jl[/:to,:v·: ::·: 06rn·i·[l[Jj<5lH[[UlO?WHllW;<;tQ/;!Ui<;?~~-U.U.W.:.U 
11/24/96 11:05 S 24000 8.5 8.0 1.9 0.39 0.69 0.61 66 12 <0.1 7 <5 0 <10 <0.1 9 

.~.v~1i@ ......... , ... V:.q$. ... $.: ..... 1'.~!~-L .. :: ............ ,: ...... •.•.•.•,•.•.•.•,•.•.• .... : .. , .... ·.·········-························ ··················--··-•,•.•., .... , .......... ~9..rt ..........• 9. ... -·········~-~-........ PA ..........• ~sq._ ...... 19:.t ...... •.•.~•.•.•.• 
11/26/96 11 :25 S 29000 2.5 8.0 1.4 0.25 0.67 0.42 79 16 <0.1 13 <5 <0.2 <10 <0.1 8 
. W2si!is. ( ( iH.:. ( t1::is .(cs·:· ( ( :1 i3: ·: ·(: ·: ·: ·: .( l ·(:. f:.: ·1. (fl (: ·:11 ·: ·: ·:.? ·: i ·:.: ·: ·rn.:. ff::.:.!. ( ( :· i. t (/ i. (:. lH.:. ( 1 1 ·(:. f. f.: ·1 ·:. :· i1: ·1 ·:. ( (<o · 1rn ·: · l .i. is:" 1 (1 ·:.: ]6: :· Hi Hl~P,.2H l i:!13/. t::HH. <o . .1 ·:U.i.L19WH. 
4·DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.07 10.3 >2 >0.36 >4.3 <0.1 9.6 
4111191 12:45 47000 4.o a.a <0.8 <0.50 o.73 0.45 83 rn 
10/30/97 12:45 M 50000 2.5 8.1 0 0 0.9 <0.2 84 15 

2nt98 11 :05 S 16000 75 7.9 5.3 <0.5 1.0 1.3 170 21 

2nt98 11 :05 S 9.8 47000 63 7.8 3.1 <0.5 0. 7 0.6 190 28 

3/28/98 S 41800 10 8.0 0.9 <0.1 1.0 0.3 2.0 <1 <10 <10 <10 <10 <10 <10 <50 

;312Q/9Q)jH[ijjjji![rlU:f ::: ::1:: :!! $i!:!J9,JHH!1:1!1Hl:jj!jjj[jj :::::::=::n :;:::if :: ::[:i:iH:[lj]ji :::::::: i:!1:1 !!Hi f iHl!i!: !lii!l:l!i: ! :l!l ! ::;:; :::::::': :j[il! :::::: ::1:::: ::!:f<1jj[[lH!lHl<!3j [[jjj;;:;: t~:;:: :;:jj[jj<2![!:ltlH!}4 j;~!.:.:H. ,c;~.U. l.L t .~7jl_ i_j 
3/28/98 S/F 19.7 <1 <8 I 13 I <2 <4 <2 19 

3/30/98 13:15 S 45700 3.0 8.1 1.3 0.3 1.0 0.3 13 7 
3730/9B;jj:j :j;j; !i[:j •t 3-.. t $'il&HJ:W;O ::: [t:i ::u:;::Ji[; n j; j; [; ::::: :j;[; ::::::: :::::: :: :: :j :: : :ilt::j: ::: :::::u::: :: i[ij: j;Jn i; :i!liliii :tjij:!Hi: :j:j :::1:::j:j:\i!ililirn:::<1j:w:::::1: ~s:::1: i:iJ;j1'3:i; '::::::;: <~:il:]m::1:<4 [j!;j[jj[ji~2i_j_ :_ Ll.~10 :::: 
3/30/98 13:15 S/F 19.0 <1 <8 I 14 I <2 <4 <2 <10 

6/23/98 14:10 M 49200 5.8 7.8 <1.3 <0.05 <1.0 0.2 190 17 
11/4/98 12:10 D 18.6 49000 1.9 8.0 2.2 0.6 <0.05 0.18 100 18 
1/25/99 16:25 ST 46100 1.6 8.0 1.9 0.3 0.1 0.12 72 10 <1 <8 14 <2 <4 <2 54 

:1as199;:1:::::::HlliH!l!Hl:lfllSFi!!l!/1llJo·:::t:Hl!l:l!l!lill!ilil!\\lii!!iH1:lU!fll!i!HH.i:!:!:!l!li:!lllll!Hlli!lil!Hl!!H!l!HlHU!H1:lHH!l!lll!:!ilil!l:Hi!:Hlili!Hlli<JH::::1::::<lliltHl::;iM::;:;:!i:l!l<?i!it::::1:l:<4Hfili:l!ll<21l!l!ll!!iJZ2fl!Hl 
1/27/99 10:45 ST 31500 22.0 7.9 4.6 0.6 0.2 0.43 160 22 <1 <8 9 <2 6 <2 23 
'iri:img···'······-,., ... ,., .•. ,.·.,s;:.·'·=·1s·a:·'·····=···=·=·······=·······=·=··-,.,., .•.•. ,.,., .•.•. , .•. , .•.•.....•.•. ,., ... ,.·.··.·.·=··-,.· .•. , .•.•. ,., .•. , .•.•.•.•.•. , .•.•.•. ,., ... ,., .• <'i"'·=·=···=··:.i:a·····i-·····a·······1···=·:.;i:f··=-=······5=···=···=·=··;.;it'········,e······ 
1/29/99 12:50 ST 39600 12.0 7.9 3.0 1.0 0.2 0.28 82 13 <1 14 19 6 11 <2 36 
"11i9f9~················12··~tfse·····1~;t···················································.···=·=·=·:-., •.•. ,.•.•.•,•.•,•.:,•,·,····························=························;d············<tr"·"EE1•"•'·~2············1·············<2···········;;10···· 

4-day average [dissolved metals] <1 <8 ~ <2 >4.0 <2 >9.0 

4/12/99 11:35 ST 26600 8.9 8.0 6.1 0.4 0.2 0.39 54 11 <1 <8 11 <2 12 <2 16 
4'1j2/99;jjjjjlji\li jjjjljijljji/lH$FHlH13: 1Hli j;j\jjjj\jjj jjjljjjijj l:!:i'iH: j;j\t\lmjlj\j\j;jjj\jiHll!rni!i'lHln:::::::::::::n::;J;( i:i:l:HH:::rn HlHl!li\ij\]jj]H<1lHiH i:::::,j;a:::)j 1!;i:10:i:HHW<:?jjljllH:ii1jt/flj)H[ljjj :(,rn n:::UtJ!nH: 
4/14/99 11 :20 ST 40800 1.0 8.0 2.0 <0.2 <0.05 0.17 66 5 <1 <8 11 <2 11 <2 13 
11rM,e9,:H:i;!:t:!H:1;::::1:::1HsF:1n:2.01:}H:i:::1::::::::::n:f;t:r;::i;lt:ilH:::1;::::1:::::·:jt:i:::!lii!:i:::::n::1::1:1::::::,::1;1;1;:,:!1:1:H:,::1n::::;:;::::1;1::::;i;:j:,:<1::::::::::!1:c:s::::111::;1:1:;i;H:::~:<2jrn!H!]:11:,::::1:::::::<21irn:1:m1J:::::: 
4/16/99 12:30 ST 48200 1.7 8.0 0.9 0.5 <0.05 0.12 150 17 <1 <8 16 <2 7 <2 <10 

4{ta/~9ii;![![!j][Hi1Hii![lii!l!lSFjj!li19,7jjjjj;jljjjjj/j[jj:/f!/i/H!!:Hl!/Hl!l:ll!l!:l:::::::::::::H::::1:::::::::::::::::::::::::::1g1::HHiH!i[[j;j[[[j[!HlHH!!l!lH:Hlf?!1!;:![1:i[j!!<eij[!!IDE1rn:::i::?::::rn:rn:<4H/li:[[!!i<?Hf111iH::<10[jl[ 
4·day average [dissolved metals] <1 <8 ~ <2 >7.3 <2 >7.6 

5/27/99 11:45 D 47200 1.8 8.1 <0.44 <0.2 <0.05 0.12 79 7 
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• C 
NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH NOJ NHJ TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L ~19/L 119/L µg/L i1g/L pg/L ~Lg/L 

LNBHAR 3/5/95 15:15 s 32000 11.0 8.1 3.30 0.17 0.83 0.45 44 17 <1 <10 4 <2 <40 <1 18 

317/95 13:15 s 17000 6.0 8.0 3.00 0.20 1.20 0.94 22 11 <1 <10 <4 <2 <40 <1 <10 

3/9/95 12:15 s 39000 1.2 8.2 2.00 0.13 0.98 0.47 41 19 <1 <10 14 <2 <40 <1 20 

3/23/95 15:00 s 48000 1.8 8.1 2.30 0.15 0.87 0.56 63 23 <1 <10 <4 <2 57 <1 22 

3/25/95 12:00 s 50000 1.9 8.1 1.30 0.16 0.79 0.49 58 20 <1 <10 <4 <2 <40 <1 <10 

3/27/95 15:00 s 52000 3.5 8.1 0.75 0.30 0.82 0.47 69 26 <1 <10 <4 <2 <40 <1 21 

2/1/96 14:40 s 36000 4.9 8.1 2.60 <0.10 2.70 0.41 71 29 <1 <5 2 <2 2 <1 <10 

2/3/96 12:45 s 40000 1.4 8.3 1.40 <0.10 1.80 0.35 31 14 <1 <5 2 <2 <20 <1 45 

2/5/96 14:15 s 42000 1.5 8.2 0.90 <0.10 0.65 0.23 71 13 <1 <5 <2 <2 <2 <2 <10 

2/20/96 13:30 S 39000 7.5 8.1 1.80 <0.10 0.75 0.39 68 20 <1 48 <2 <2 7 <1 28 

2/22/96 13:50 s 26000 5.2 8.1 3.80 0.18 0.72 0.62 35 8 <1 <5 <4 <2 <4 <1 33 

2/24/96 10:50 s 40000 1.5 8.1 0.60 0.20 0.53 0.24 85 23 <1 5 <8 <8 <8 <5 18 

11/22/96 14:30 s 15000 11.0 7.9 4.4 0.47 1.00 0.78 33 6 <0.1 <3 <5 0.4 <10 <0.1 7 
11/24/96 11:25 s 25000 1.3 8.0 1.7 0.31 0.61 0.53 79 20 <0.1 8 <5 <0.1 <10 <0.1 B 
11/26/96 12:05 s 30000 1.4 8.0 0.9 0.19 <0.50 0.33 59 14 <0.1 13 <5 <0.2 <10 <0.1 8 
2/7/98 11:45 M 17000 22.0 7.8 4.4 <0.5 0.75 62 16 
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e 
NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~19/L 

Cr 

119/L 

Cu 

119/L 

Ni 

119/L 

Zn 

µg/L 

UNBJAM 12/1/94 10:25 44000 2.7 7.9 6.00 0.44 0.93 0.38 83 28 
3/5/95 11:55 S 390 680.0 7.4 7.20 0.26 3.30 5.30 1300 180 2 40 36 8 <40 <1 160 

,W:?.{~?.,,,,;,,,,,,,,,,,,,,,~~qp,f;l,,,,,,,,,,if,,,,,,,,,,,,,,,,,,,,,,,;,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,;,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,&,,,,,,,,,,,,1.~:,,,:,:,:,:~?.:,,,,,,,,,,,~/?,,:,:,:,:,:,~9,:,:,:,:,,,1~,:,:,:,:,J~P,:,:, 
3/23195 12:00 S 510 190.0 7.8 6.10 0.25 2.40 5.90 1500 150 3 53 46 32 <40 2.3 220 
::v2319s.:(:·:·:()2~os·~H+H:a::r:(:+::n:?::1:::::·:::·:·:?·:~T::::;::):(:·:::·:1:::!:::::1+::::n:(:~·:::::·r:::::·:::/::::::-:-::::::ir:·::r:::z~r::::1:::··arnr:As·:·.·:·:·:<i40;::···:n2;a.::-;:_:.:r,9TF 
3/25/95 8:45 S 30000 6.6 7.6 11.00 0.23 1.10 1.20 65 14 <1 <10 <4 <2 <40 <1 <10 
j3/25195 n1:1 UH! H: :8'$0 :MH. 1. :: 1H HU :u :: . ! :n :!ii;'.:;:·!). n:: :1:i :: . ! : :: :: :: ::: :: :i!i. ?H ! . ! . ! :: . ! . ! . ::: . ::: -:n::1: ! :HU .u? ?! . 'H. !:!U :H>-1:W: HU :~tO{j!! ::::s:WH:HU!<2H;WH:!c:40Hf HH:Hk1 iH1HT(5t!T i" 
3/27/95 10:00 S 35000 6.6 8.0 14.00 0.26 0.85 0.89 49 18 <1 <10 <4 <2 <40 <1 16 
· 31i7icis ·: · (: ·( :· ( l ·1oi-0s "s" .. : ·: ·)i( ( (: · :· :·: ·: ·: · :· (: ·-······· (:" l ·: ·i" i ·l°: ·1 · ··· :·, ·: · :·: ···: ··· ··· :· · ·· ··-······ -·: ·; ·: · l°: ·, · :· ( (: ··· ···: · ·-· :·: ·: ·: · :·: :~1·: ·( (: ·: ·<]i;o·: ·( :" :" :;.i: ·: · :" :- :": -~z ·: ·: ·: · ( :<4:o(: ·: ·:- :" ;:1 ·1 · ( -- · ·: )1if ·. · 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1 >10 >23 15 <40 >0.86 67 

5/18/95 12:15 45000 10.0 7.8 4.40 0.74 0.95 0.48 53 17 

6/15/95 11:15 44000 19.0 7.7 3.10 0.37 0.96 0.52 110 33 

7/28/95 10:45 44000 7.8 0.26 0.59 0.39 85 29 8.2 1.60 
8/31/95 11 :25 44000 4.5 0.55 0.66 0.21 67 35 8.6 1.00 
9/21/95 11:00 26000 10.0 0.17 1.40 0.54 56 23 8.2 15.00 
10/31/95 11:30 41000 5.2 0.50 0.86 0.44 66 31 8.1 10.00 
11/16/95 11:00 40000 4.0 0.53 1.00 0.52 180 32 8.1 9.30 
12n/95 11:00 38000 4.7 0.31 0.98 0.42 130 38 8.0 14.00 
1/4/96 12:00 41000 3.0 8.0 5.10 0.18 1.00 0.36 77 19 
2/1/96 10:00 S 870 · 140.0 7.8 15.00 1.00 2.20 2.00 110 22 <1 5 · 9 4 8 5 37 
jV1/96ijij!!:1i1'1'l1i![10 05'tSj~!i!i!Hi3;::l!j;j!l!!;j;!:l!l:!:l:j:j;jn:::::::::::::j:!i!::!l:j:j:!!!!!ij:j!j:j}j!j!j!Hj=::!!i:n::::::::r::::n::::=::::i:!:j:j;j;!ii!!:l'ii!ii4;:::::::::~j:12;:jj:j!j;j130;j!j;j;j:j:4n11!;j!j;jjp3j:::jlj;jjjj6H!!Hl!lH!i34jj:j:j 
2/3/96 8:45 S 18000 14.0 7.9 11.00 0.38 2.30 0.86 50 19 <1 <5 <2 <2 <20 <1 35 
. 2J.3f.96'!!];!:!ilil. t!li:r:a:-so !Sj;j:j!j!j:Z:!irn:1:::l:j:H::n:::::::::::::::: [H:U!:l ::::: Hj:::1::::::: !:[;:: :::: j;!;[!;i;!j;:; ::: :j:j :: :! :j;j; ::: :: :[. !;j;[;j:j ::::: :::::::::::: :<:1 :):!W !:W 6 :~ !:!:! :!i!:92; :rn::::1n21;j!j!j!j;j;'.<.:20j;j;j!j![i2:!Hii; ::::::33 !!;[;: 
2/5/96 10:30 S 21000 14.0 7.8 21.00 0.18 1.20 0.85 55 13 1 <5 180 <2 4 <2 <10 

:~W$.#.:::::::::::::::::):¢.~~;:~::::::::::~::::::::::::::::::::::::::::::::::::::::::::::::::::·:·:·:·:·:·:·::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~1::::::::::::~~:::::::::::r::::::::::3~::::::::::::~:::::::::::::~r::::::::)t.:::·:: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1.3 >6.0 63 >8.3 >7.0 >2.7 28 
2/20/96 9:30 S 330 530.0 6.7 10.00 0.45 2.90 3.80 690 94 2 27 29 19 16 16 140 
j2/20J96j[j[;i)1!;[!!H!!9;35,jS!ll!!1:rns:r ::::::1::H:i11!!i!:!ii!!:H!:!l[f\!111::t:1:::::,::::::::::::1::1:,::j!j!j:[;!:::i!::!:rn::~1::::::::il'!:li!if!!'!Hi::l!j:[H![!H!'!H6::rn::m1::;}3HJ:rn:H~65jjjj[j;j[:l-46'jj[!jjj!jjj42jtj!i!!!ti:3o[jjjj'j[j[480[!il1 
2/22/96 11:10 S 3000 70.0 7.7 7.40 0.19 1.20 1.20 40 11 6 <5 6 3 <4 <1 35 
.?J.~2196j;jlf1Hl:!fll:li,t5:jSj;j;[rnl;1fi!!:!f;j;f!!ili!:!'!n:::f ·!·:·i'[:f ![l:H~j:i~f:j!j;j!f;j[!!j:f!:ll·:il!!i::ld·!!l![:1!!!!!:il:1:1!::!ll'[!H!:f;j:j;l;f;fjj!j!j;!;l:li:i<1!!:[!1!!H!!-=5j;fjf:j!ji]:Sf;j:fHl!!:il:2i!:!i:::1:]:l!<4jfW1!!!!!¢1]j:!!li:!:39:j:l]: 
2/24/96 12:20 S 21000 7.7 7.8 14.00 0.35 0.97 0.84 42 14 <1 <5 <8 <8 <8 <5 22 
f2!~~9~l.LH!tl!j_f;jt2.25~[S!!Hl:!:1!Sj[j;j;[!:::n::1Hl:i:i::!ti!;!:;:!;:!:~:::i:,:~::t::1!:[!l:j:j!::::;:!:!!!~;;j:j:j;!:t~::.;.;.;i;;l:l::!!j:jl;;i!Hiii!fj!~t!t:!H[tlnt:i,;;1:1::::r::1:!<5j!Jjf!!i!!!<8;!!!;!fi!;;<2j;j]l!l!!!!;<~jf!i!lH!:;ot5'!!!.!!l!l:1!r:::_1 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >2.0 >11.0 >23.J >16.0 >14.0 >10.0 188 
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• NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH NOJ NHJ TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~Lgll 

Cr 

µg/L 

Cu 

pg/L 

Pb 

pg/L 

Ni 

119/L 

Ag 
µg/L 

Zn 
µg/L 

UNBJAM 5/31/96 9:00 36000 5.1 8.3 6.50 0.16 0.85 0.48 90 29 
7/30/96 10:57 38000 2.1 8.0 <0.2 0.26 0.67 0.47 96 28 
8/29/96 10:45 34000 3.1 8.0 1.6 0.35 0.96 0.62 76 40 
9/26/96 8:35 33000 3.3 7.9 2.0 0.45 0.88 0.35 88 23 
1117/96 9:35 19000 14.0 7.8 13.0 1.80 2.20 1.50 53 16 
11/22/96 9:35 S 550 200.0 8.0 8.8 0.62 1.70 2.50 200 17 0.8 <3 7 3 <10 <0.1 30 

:1!1122196:HHil:HH:i9$l>if!St'1':1·:s·:·:·:·i·:·:·:·:·:·im=:::u::::·;·;·;·n,:ni:=H!:!U!i!i!i]:!=:=:/=Y!!H'!UlH'))j:j::nn,:=H!il'!iHl:(j;O;?jUHH?;3rnHrnu·a::::HHHH(ll!!fjH;.,i1{llj;Hm<opjfH:H!L~$.LU 
11/24/96 8:20 S 11000 17.0 7.9 12.0 0.59 1.60 1.20 39 9 <0.1 6 5 0.6 <10 <0.1 11 

J:1124/96:!HU)liS iO;j;SW·i·i·:s::gmwn:u:HH%!f):·:·i·:·:·~rnn:::·:·:·.·:·:·:i_:_!i:%HnW:i))j(_)!i:i:U!H:!:::::mHH:i:Hi0;3j:\fiH::S:i:)lHl6HHHi:m:H1::HHHHili!110nHH>~o:1nwHH.1it::H 
11/26/96 8:50 S 19000 12.0 7.7 19.0 0.59 1.10 0.96 54 14 <0.1 15 <5 <0.2 <10 <0.1 10 

11:11.ie&~Hlii1il1i[[iii8;5QjjjSHiHHt=Sf1[i::i:!jHl!!!·j-llHii:fjfmllH!l!HiliH!]rnfifHli!H!ijH!!!!!Hl!!!l!iin::11::::n::;:;:;ij[j;j!j'ilililililH:if;iiif·fi!·!·O,~-jjll:i.l·l15[j!·f·f·f!l:17j.j;l·!:l.lPA7~L!H~1.L<10!l.!.i.i'.~Qj_1H.1.!.L!?~.1.LL 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) 0.43 >8 10.3 1.9 <10 <0.1 22.3 
3/13/97 9:05 41000 3.6 8.3 7.9 <0.5 1.20 0.47 130 39 
4/17/97 8:45 31000 4.6 7.9 22.0 0.53 1.40 0.69 67 20 
5/22/97 10:30 40000 13.0 7.9 5.5 0.59 1.10 0.69 96 18 
6/12/97 14:05 36000 7.4 6.3 6.3 <0.1 0.90 0.60 61 13 
7/10/97 13:25 M 44000 3 8.3 3 0 0.5 <0.2 140 75 
8/14/97 14:00 M 37000 5 8.2 6.0 <0.5 1.5 0.6 66 20 
10/30/97 9:45 M 38000 6 6.0 8 0 1.1 0.6 65 21 
11/21/97 13:00 M 23000 10 7.7 10 0.90 1.6 0.7 180 72 
12/6/97 9:50 S 290 2500 8.4 5 1 9.0 15.0 3000 270 10 160 110 67 100 <1 560 
12/6/97 9:50 S/F <1 <10 5 <2 <4 <1 33 

:t21S1er:H:::n::::,::::9:'soii:sjij:;i7i9iHttj:,:::::n:::::::::1::::tt:::1j1:::H:j1;:=:il'!n::,1;;,:i::H:::,:::::rn:,::1n:n:,n1nn:t::::i:i:::=:n:t:f;1:·;J;t:n:f1:1j112::g1:::::2201::.1::::1;1:o;:1n::::1:1r:r::iH:H11-0:nt.:.:.!.<1:;:wi:1r~9.L:.: 
12/6/97 9:50 S/F 7.9 <1 <10 <4 <2 4.0 <1 53 
12/10/97 7:25 S 19000 15 7.8 13 0.4 0.7 0.7 44 16 <1 <4 24 3 7 <1 23 
12/10/97 7:25 S/F <1 <4 15 <2 5 <1 <10 

:1.af10ts7;!Hll!HlHH%1Wl1S!1!1!:@16.!illl!l!:Hl:iH::jH!tiil-:i!;!-i;]j[·i·:::n::;tjf:1ji:H:·:·1:::11H!!iH:t:i:H:::·1::t:j::::1:::1·::::HH!:?:iH::liHtl!Hl!lH<1ii!HitlH!i<4[[:::;:1:11r~:;::1::l:i![{g:Hi:l:lfHtSi!HHit!.!H<liHliH:H~6liH:. 
12/10/97 7:25 S/F 2.6 <1 <4 15 <2 5 <1 46 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >4 >73.3 >41.7 >25.7 >38.4 <1 >259 
1/21/98 8:30 M 17000 10 7.9 19 <0.5 1.3 0.5 28 10 
217/98 8:50 M 590 100 7.8 9.7 <0.5 1.6 1.7 86 15 
3/26/98 9:50 S 1100 78 7.7 104.7 0.6 1.1 1.2 29 5 
[3126/96iHitlHin:H::t9.:so::1s:=::::2;t%i=l'::1:ut:i:!::::::::::_:j:::=1::::::i::::::1:!:U[n::::::'t=:::i1i1::::n:::1:::::1H:!:!=:'i:i:i:!'i!1::::11:1:::1:::i:::U:'1::1::<1:::H:i::::1ew:::n':;:1:11:::1::;!H1:sHH!Hl!HiHli!iHi!i:ttt:or:2:_r1HiHF46'li:1: 
3/26/98 9:50 S/F 2.6 <1 <6 ! 5 ! <2 <4 <2 12 
3/28/98 10:30 S 1140 320 7.8 7.5 0.3 1.7 0.9 367 21 <10 26 <10 11 17 <10 146 

13wu9a::j:_:::::::[:11:0<~0;1~s~:21=:1:1:::Hl:·:;1:: :·:·:·1·:·1·:·:·i::·\·r:·:·:·:·:·1·i·:·:::::::::i::r:i:·:·:H:r:·1·:::::·:·::i·:::::::::::::::m:·:·1:::::::1::1r:::::::HlH19:::::::1:H:1'.!~:::1::
1
r::::~h:l1::::1.:11q::_:::.t.:.i~~u.:J::.:~~.:.i_:_ 

3/28/96 10:30 S/F ~ <1 <8 ! 6 _ <2 <4 <2 11 
3/30/96 9:45 S 30400 3.4 8.0 4.4 0.2 1.0 0.6 4 2 
jl/30/98 f :1im:t::: :[: f :9::45 ::: s:::: ::3 !&;! ::::::[: ::f i;:::::1n::::::: ::;::::: [: :n :i :! :::f :[:f: [:[;;i:i!:l:!:li!!!:f :lil:l:l::if :f nii:!i!H:[:!l ::::::: :f liif :f ;jjf !j[jf ;i :::: :¢ 10 j[!Hi;i~1 O:ij 8Ia~ 10 j;f <1 o.:rn::H .;1 O!HHrnc;;1;ol;U!!i1<~0. :W 
3/30/96 9:45 S/F 3.6 <1 <8 11 <2 <4 <2 <10 

4-day average [dissolved metals] <1 <8 >7.3 <2 <4 <2 >7.6 
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e 
NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~tg/L 

Cr 
µg/L 

Cu 

µg/L 
Pb 

µg/L 

NI 

119/L 

Ag 

119/L 
Zn 

µg/L 

UNBJAM 4/21/98 9:55 M 18100 
41800 

4.6 
7.6 

8.3 
8.0 

37 0.3 1.3 
2.0 

0.3 
0.6 

10 
160 

7 
42 6/23/98 11:10 M 4.0 <0.05 

7/16/98 11:30 D 4.0 
8/13/98 10:00 D 1.6 39000 18.0 7.7 4.0 <1 0.36 0.428 120 ,16 
10/15/98 9:30 D 30900 8.2 7.8 11.3 1.20 0.38 0.490 31 8 
11/4/98 9:30 D 13.3 41800 6.5 7.8 5.2 1.08 0.22 0.398 170 38 
12/15/98 9:15 D 15.1 35700 5.6 7.8 7.4 0.7.2 0.29 0.306 78 16 
1nt99 9:20 D 14.3 41200 7.5 7.9 11.0 0.77 0.20 0.153 74 10 
1/25/99 12:25 ST 7700 75.0 7.9 15.1 1.44 0.42 1.070 120 20 <1 <8 7 <2 5 <2 21 

j1/25199!jljH;:HHm::::li:Hl:lSPj;i;j13j1lm::::H!Hl!lHl:lHl1l1j!;jj;j;j;j!j;!;.fj:·:·:·::ij:j:]fHl!lH::::i:::H:1::::!:H:::::::::::::g:1::::::lij:jl]::::::,,::::::m::c;1j[j[jjjjl]jj<;8:H:!l:1:i::5;j;j:j!jjii!~21nHlll\ili4jjjj[ij!j!ll[<2j!jl!ii/j!j1i1[ilil! 
1/27/99 13:30 ST 4590 25.0 7.7 8.9 1.08 0.31 1.040 78 40 <1 <8 5 2 5 <2 18 

M~7J9$j /![![. /!/j/ ./!j!/;(1[. H ns tr/;f j/14/1. /if:Hf :(j[ ;[. ![f ;jjfHHfW:fif ff ii[ ifiij i:i:::i/f[f Wi. if:. ifi_ i;[;f!lf/(ij[;i_iflfif[f f H.W ff .f :[ f! nu::ifif[f [f [:i1/1[ilfj!/ <1 !Hf:iHf!<S H. f:l. i=i. f 3f [ifiHWi. -<2Wiii1iW@·Uf. !iiii//<2 iii/Hi. ii11[9f//if i 
1/29/99 10:23 ST 18300 16.0 7.9 11.6 0.75 0.28 0.551 54 8 <1 <8 6 <2 5 <2 12 

.112M1s;:::n:HlJfHj1;0}2;}j$f:1Hff16j4jijljrnilrn!jjjljj;ljjjfjHHllHli!ii!l!]jjfj:j;jjifjjj:jjjrnHJJ:jJj!]jjjgjjjjjjjjj:jJjj:fJ[j1jHJ:lHJijHl:lHl!jjjJH.:.:1:.:::<1W::illHH<SjjjjfJIIlHJ:<2:H::lil:!ili6lHiiilil[ljf~jjJHJ!j;ljj1i!tiJ~j~ 
4-day average [dissolved metals] <1 <8 ~ <2 5 <2 14.7 

3/3/99 9:00 D 16.4 38500 5.9 8.0 11.9 0.52 0.29 0.184 73 10 
4/12/99 10:45 ST 8760 45.0 7.9 13.7 0.78 0.36 1.010 70 15 <1 <8 6 <2 8 <2 <10 
W1219$lJlJ!Jlll!iJJJ.lH.:::!l.l:Sf!j;jJJ1311Hl!!JlJ~J:Ji:11;:::H1i::1:iJ:lillii!:JlJH:l:!ili.H!!iH::!:!:t!J:JHJi:JJHilJll:JlliJHl:ililil1:1::HJ:iiJi:!lii:ltl.!JlllHl!.:l!~;$iHJl!Hf:l"eH:!:l:i::H6i::1:Hl]f;J<2HJJW!lilll1tJ!JllW:1@HJ.tiJllJ)2JHlH 
4/14/99 .... ·8:35 ST . ·25800 11.0 7.8 9.3 0.73 .. 0.27 0.535 55 9 . <1.. . <8 . 7 <2 10 . <.2 <10 

. 4114/~$HHlHWHlH:w:::Hli$ Fj1[) 4j1 :rnrn:nnHHHHJ!HHH!UHJJHJ. j. j. :· j. i. :i:. j. j. HHHH :lHJlni!HiHHiH:l ilH:HUH?lUHHHH :JU* 1 wrnrnn:~a ::d ! iiHH f Hf Wi<2jjjljilHH1 Djji[rnj[ffAAH:Hllf Hl28jti[i: 
4/16/99 10:05 ST 28900 7.2 8.0 22.4 0.74 0.15 0.428 93 13 <1 <8 14 <2 7 <2 12 
;4/1Sl99jJ:HHHWH: :·:jjjj'[SF;jf: 1g·1:·:·: m:·:·:1: (:'/:H:·:·n(::·1\(:1:'/:':'{:'H:·:·!::·:':·:·(:':"::nwmn: rn·: lHlJ/j[:H: 1':'(j<1H·::·:·;:;<8/iDEJt:~2m::HH1:J]7iJHHWHH1lH!Hrn:':WYi 

4-day average (dissolved metals] <1 <8 ~ <2 8.7 <2 13.3 

5/27/99 10:00 D 3.1 27300 4.2 8.1 11.6 0.91 0.21 0.337 50 9 
6/30/99 12:15 D 2.5 37100 6.2 8.4 1.6 0.54 0.07 0.254 60 16 
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e 
NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 119/L µg/L 119/L 119/L 119/L 119/L µg/L 

UNBSDC 10128/94 10:00 35000 2.0 8.4 10.00 0.44 0.95 0.30 74 8 
1211/95 10:45 47000 3.3 8.0 2.90 0.34 0.89 0.12 87 25 
315/95 12:10 S 710 470.0 8.0 5.60 0.31 1.50 4.10 600 80 1 23 26 4 <40 <1 96 

:~rnm~ .......... : .... fa~ii: ... :.~i.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: ..... :.:.:.:.:.:.:.· ..... :.:.:.:.:.:.:.·.::.·.:.:.:.:.:.:.·.:.:.:.:.:.:.:.:.:.:.:.: ... :.:.:.: ..... : ... :..rt.:.: ..... : .. @i.:.:.: .... n.: ..... :_ . .f1 .. :L_.}c~~-.: .... Ln ......... i@o. .... . 
3f7/95 9:20 S 2100 40.0 7.7 11.00 0.37 1.80 1.60 24 6 <1 · <10 7 <2 <40 <1 14 
i3!7i'9slfl!tl!llflfjffl!i1sf2s1s:Hlf:Hl$fi:fHi!fHffiH:ffffi:!:i.L:.:.:.:::.:.:1:.:.:.:.:.:.:.L:.i.i.l.fii.i.!.!.LLi.!.l.i.Li.i.l.Li!1.i.:.:.:.:::.:::n:~f!if:liltl:ifilHlidfi:itlii!ifi1B-fff1JiH!iil6ff!f:;lH1i1f5:f:!1~:1li:-i:<lo[]::::::i<1:f:W1i1i!'t1:·1:/· 
3/9/95 8:40 s 6800 9.9 8.o 28.oo o.32 1.80 1.1 o 11 1 <1 <10 4 <2 <40 <1 <1 o 

:g1~@r::::::::::::::.:::~::~8::$.:::::::::m:::::::·:::::::·:::::::::::·:·:·:::::·:::::·:::::·:::·:::·:::::::::::::::::::::::·:::::::::·:::·::::::::::::::::::::::::::::::::::::':::::::~1::::::::::J1g:::::::::~9::::::::::::~¢.::'.:::::::~~::::::::}~:::::::::::~:~:::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 >16 22.3 >6 <40 <1 79 

3/23/95 12:30 S 150 40.0 7.8 10.00 0.29 1.60 2.70 440 56 <1 22 18 11 <40 2.3 74 
;aj~~1,~~;:;:;:;:::;:;:n~:~~:,~:::::;:::~::::::::::::::::::::::;:::;;:;;;:;:;:::::::;::'.:::':::::::::::::::::::;:::::::;::::::::;::::'::::::::::::;;;;::::;:;:::::::::;:::;:::::::;:::g:::::::::::::~~:::::;:::::~§:::::::;:::i#::::::::::~1g::::;::::;~;g:::::::::n~P.::::: 
3/25/95 9:10 S 13000 9.1 7.9 14.00 0.29 0.91 1.30 24 10 <1 <10 5 <2 <40 1.6 <10 
·t2~igii·:·:·:·:·:·:·:·:9:1s·s········,·o························:·······:·············:·····:·······:·:·:·····:·:·:···:·:···:·:·:·:···:···:·:·····:································~;r·········:;;1if ··········~············:h·········:eii&"·········:;;,···········1·e······ 
3/27195 10:30 S 32000 6.5 8.0 17.00 0.25 0.90 0.88 48 19 <1 <10 <4 <2 <40 <1 <10 

:JJ2i1esf:Hl1fHf!rn1ops1s::1H:i:i~!liliH:Hill!l:i:Hl!l!1:l!!i1H::1fjl[!1!!:lli!\il'l'lH111Hlilf!!l!Hlil!l1i:1!:,:,:;;::::::,::::H!!1fl11!1!l!lil!lll!l:lt1:lif:iflHf!f1:1:r:::::::1·22;HH::!iil2s:1::H:H!l:a:::::rn::::i;40:::::::::<1;::::::::::92:::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1 >20 22 >10.6 <40 >0.4 90.3 

7/28/95 11:00 45000 6.8 8.2 1.30 0.10 0.53 0.28 110 39 
8/31/95 11:45 48000 3.4 8.5 <0.20 0.71 0.64 <0.20 67 32 
9/21/95 11:20 41000 3.1 8.4 3.90 <0.10 1.10 0.32 75 33 
10131/95 11:15 38000· 5.4 8.2 12.00 0.39 1.00 0.48 62 29 
11/16/95 11 :20 39000 3.7 8.2 11.00 0.47 0.92 0.38 1 BO 38 
1217/95 11:15 43000 3.5 7.9 8.30 0.29 0.93 0.82 88 23 
114/96 12:20 42000 3.2 8.1 3.50 0.14 1.10 0.36 69 19 
2/1/96 10:30 S 1100 140.0 7.8 15.00 0.45 1.80 2.00 1 OD 16 <1 7 8 5 8 5 27 
'v~rse,-,,,.,.,.,.,.,.,10,ss,s,-,.,.,.,!j,-,.,.,.,.,.,.,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,.,,,.,.,.,.,.,.,,,.,,,1-,,,.,,,.,.,.,7-,.,.,.,.,.,.,,3,.,.,.,.,.,.-,:;2.,.,.,.,.,.,e.,-,.,.,.,.,.:4.,.,.,.,.,.,.3a,-,.,. 
2/3/96 9:00 S 24000 6.5 8.1 7.40 0.37 2.30 0.79 53 19 <1 <5 <2 <2 <20 <1 28 

'V.~'P.§Li.l.ll!ll11:1n.ls;os1~nnnnw1:m:n11:H111:1rn1im1::1:1:1:::1:1=1:1:::1i1:m::i::::1:rnrn::Hm1:1:i::::m:::nH.i.i::::1:n::1·:m::1:1:1:1::i::1:n:::11~1nHH11:1<snH1t1::e1:1::1t:H1::«2):::1:::<·2oi::1:1:::H1111:)::ngo::m1 
2/5/96 10:45 S 32000 7.3 8.0 8.20 0.23 1.30 0.65 52 18 3 <5 77 <2 3 2 <10 

:215f96j!H):1:1:::rn:11oi45!Sl:Hl·!J:i!llfH:i:f::·:n.:::·:::::.::::1:::1:::;:;::::::::!:::::::;:::H:::1:::rn::::::::::::::::::::1:m::1:1:::::;!::;:::::::::::::g:::::1::::<1::::1::::::<S!lilii!Hl!!9l!!!i!:j:j:j:<2:1::H:1:!i8:Hl:l::::m4:j:[:l:lil:129jjj!)! 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 >2.3 9.3 <2 >4.7 3.0 29.0 
2/15/96 11:10 36000 5.9 6.5 5.00 0.44 0.70 0.57 75 21 
2/20/96 9:45 S 650 530.0 6.8 10.00 0.45 3.20 3.40 660 70 2 24 27 17 17 14 140 
2120'.Joarrrrrr:·r g·so· s·r :':':· tf :"(:· :' :' !. :· :· :' :····· :'··:· ···: ··· :'······ :···· : · ········· ········· ····················i···· ···· !. :'··················:· :' 1· :.1.!i" :':· :···,-·2f ······· (:3ii' :· (:' ;· (ti:':·( ·:"2:i" :···: :" ),s· :':· :·:' :"2)0:·(: 
2/22/96 10:45 S 3900 82.0 7.8 8.1 D 0.25 1.60 1.30 48 17 <1 5 6 3 <4 <1 34 

:212219s11::::::m::110:so:sl::::n!f4f::::::H:H!J!Hi!::i:,:=·i:::!:i:i:::,:=:,:::,:,:=1,::::B:!::::!::=:!:1::!·!]:!:::J:::::!:::1:J:::::1:::,:::,1,!::=:·::;::n=:·:,:=:J:J::<1:1:::h:!:!<s::::::Jlli'!4·f:i::::::!;:<~n:::r1::::<4:Hf:i:1:::<1:n::1r=:::w:::::: 
2/24/96 12:00 S 29000 B.2 8.0 7.60 0.41 0.85 0.75 61 19 <1 <5 <8 <8 <8 <5 26 

@i~J~~::.:.:.:.:.:.:.h~:9~:~:::::::::1.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::·::::::::::::::::::::::::::::::::::::::::::::::::::::~i:::::::::::6§::::::::::::~:::::::::::::k~:::::::::::]$.:::::::::::§.::::.:::::~~:::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1.3 >7.0 15.7 >4.3 >7.7 >5.0 92.7 
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• NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

UNBSDC 3/28196 9:30 31000 6.9 8.5 12.00 0.31 0.88 0.26 84 25 
4/25/96 11 :30 28000 9.6 8.4 11.00 0.35 1.10 0.39 84 22 
5/31/96 9:15 33000 8.2 8.3 7.10 0.15 1.00 0.48 100 43 
6/21/96 10:20 27000 4.0 8.6 6.20 0.21 0.73 0.45 260 96 
7/30/96 11 :11 37000 2.6 8.0 <0.2 0.27 0.66 0.46 110 35' 
8/29196 11 :DO 34000 3.1 8.0 1.1 0.34 0.76 0.50 83 27 
9/26/96 8:50 36000 5.4 8.0 0.3 0.24 0.74 0.28 82 22 
1117196 9:50 26000 7.9 7.7 6.3 0.99 1.90 1.10 55 15 

Cu Pb 

µg/L 119/L 

Ni 

µg/L 

Ag 
µg/L 

Zn 
11g{L 

11122/96 9:50 S 1100 180.0 7.9 8.0 0.45 1.60 2.10 200 16 1 <3 7 4 <10 <0.1 22 
,·w22tOOU}HH::9,50HlSH·;·10;·;:):wn·:u!n::·1:inw:·n:·····-·.·,·.·.·.·.·.·.·.·.··u>Y::H:u·m·n:::::·nn:1H:t:i·1·:·::;:1@HlP!l!H;HW<Hrnnus::H::rn·:·:9;:Hn!H!1;i:JO]!!f;ljl<0;1H[jH1[;47rn:H 
11/24/96 8:35 S 15000 9.1 7.8 7.5 0.61 1.30 1.00 52 10 <0.1 7 <5 0 <10 <0.1 8 

H1i1f?4/961Jililliil]a:35jjj$if!Ujj':·nuH:l!WHH/HHlHHHWi 1·:·~·)·1·1···:·!·:·:·:···1·/jjjljjjjjjjjjj/jjjjjj:iHjjJHHWllH:HH·:·wHwi··:::jjjMjjijjjj;]jJ)):jjjjijljljj<SjjjU)jj))121jjjj@_H~19;jjj.%<Q\'l)jj)Hl1iaHl:H 
11/26/96 9:05 S 22000 4.6 7.8 11.0 0.61 1.00 0.74 45 15 <0.1 15 <5 <0.2 <10 <0.1 9 

)1/26/96HrnH:tU9'91?H>HiHlqH::nrnnHnrnH:nn:i·1···········:u;·n::rn::w····:·:Hn:n:·:·:::·:·:·:HnUHHH!HUU·.·.··:····-·.·.··:::n·<Q,,fj;j;HjH16:j;j;j;jijrl;Smw1m:toajtjtfHH~-t1;0:n]W!<Ol1]HHH20::u: 
4-0AY AVERAGE (DEPTH INTEGRATED SAMPLES) 0.43 >8.3 >6 3.9 >10 <0.1 26.6 
12/5/96 13:35 30000 5.2 8.2 7.3 0.20 0.81 0.42 100 29 
1/31197 11:35 28000 8.1 8.0 16.0 0.15 1.00 0.52 60 18 
3/13197 9:25 41000 7.4 8.1 7.5 0.57 1.00 0.40 91 24 
4/17/97 9:05 35000 3.0 7.9 12.0 0.53 1.30 0.58 68 21 
5/22/97 10:45 43000 12.0 7 .9 4.9 0.43 0.82 0.49 84 29 
6/12/97 13:50 43000 8.1 8.2 3.6 0.21 0.82 0.50 140 38 
7/10/97 13:10 M 47000 2 8.3 1.4 0.2 0.5 <0.2 160 89 

8/14/97 14:20 M 41000 4 8.3 6.0 <0.5 1.1 0.6 81 27 
10/30/97 10:05 M 43000 4.0 8.0 3.8 0.3 1.1 0.5 85 21 
11/21/97 13:25 M 28000 9 7.8 7.6 0.8 1.4 0.5 120 50 
12/6/97 10:30 S 360 2200 8.5 4.2 0.6 7.2 12 1600 1400 8 170 100 75 94 <1 620 
12/6/97 10:30 S/F <1 <10 <4 <2 <4 <1 15 

:1!4'6197lHlHHUJ0:3orns;\:[j[9.8!.!UHnrnmHHHH!!H{YW·: .HH:::::nnn:: ·:··:::nrnurn·rnunHHU:i!!HW\t\:f:f::::U::n::::n10::m::::Ae0:>1:f1!10!;!!:!HF30;i)H_f11Q,;U_jfH!~tHWHl'~OQfH 
12/6/97 10:30 S/F 9.8 <1 <10 5 <2 <4 <1 24 
12/10/97 7:45 S 27000 10 7.9 6.2 0.2 0.6 0.6 60 20 <1 <4 21 <2 7 <1 32 
12/10/97 7:45 S/F 

:11rto1s1!::rnHH::HJ14s·::s:1rnr,:2··::;:num·rn<::,·::n:n,):::··::,·:::·::;·:·:···-·.·:w:::::::::?n:u:\:::rnw:,:n·:::::n:H::n·rn::J:1<1;:~::·::n;<(:,:::::::1e(:HH<2)_U_L:6_1.1u.Hl.-<~HLUH~1Hu1 
12/10/97 7:45 S/F 7.2 <1 <4 14 <2 7 <1 29 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >3.2 >60 >42.7 >26.7 >38.7 <1 >207 
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- 0 
NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mgfl mg/L mg/L mgfl mg/L µgfl 

UNBSDC 1/21/98 8:50 M 17000 7.2 8.0 18 <0.5 1.1 1 36 19 
2f7198 9:15 M 640 130 7.8 6.6 <0.5 1.3 2 120 18 
3/26198 10:15 S 7390 44 7.6 11 0.7 1.2 10 42 7 

Cr 
µg/L 

Cu 

119/L 

Pb Ni 

119/L 119/L 

Ag 

11gfl 

Zn 

119/L 

~;~:r= ;:;;,~~:~:=~~~- ··:::···· .,.;,·;···· ·; ·;···········;· ··········· ··· ··;·······; ··· · · ·········· ·······, ····::: · · ·······:· · ·;:,·:r;: ·; ·:~·;;i·: ·-~·.-. ·,·,·::~·,·;; · :~·; :::::~·;;,·:,::~ :,· 
3126198 10:15 ·s 6.6 1noo 100 7.9 8.8 o.6 1.0 11 116 16 
3128/98 10:45 S 3690 220 8.0 7.0 0.4 2.0 0.9 13 3 <10 17 <10 <10 <10 <10 <50 

,312s1sa::'J:t:Hrn:.10145i::s:::::=e~a::::::111:1n:H:1:::n:::::J'\'l:'=!=H:=i:;=:=:::::n::::::::::n::=111:1:::1,:n:H:::::=:::=n::1n::=n:nn:'=::::=:u1,:H::::ii'J::2:::1::H:\!f'21::n::::=w2J:n::::::1::11:::i:n:Jlit6Jlllirn::::<2::'.'.'.'~:2r1Hr 
3/28/98 10:45 S/F 6.6 <1 <8 l 5 ! <2 <4 <2 10 
3/28/98 10:45 S 25900 120 8.1 4.4 0.3 1.0 0.6 176 11 <10 12 <10 <10 <10 <10 <50 
3/30/98 10:15 S 31700 1.7 8.2 4.0 0.2 1.0 0.6 3 1 

~!! , 1~'~~ ~ru · · · , , ::~:: :~:~~'. ;.,.~~:.~. ~~::.;; , , , :r , , :: , ~±(':!'. , '~ , , , ,~,, , ,~;i, 
4/21/98 10:08 M 21400 3.4 8.4 25 <0.1 1.0 0.6 13 2 
6/23/98 11 :30 M 42700 8.4 8.0 3.0 <0.05 1.5 0.5 190 52 
7/16/98 11 :00 D 3.1 
8/13/98 9:30 D 11.8 43100 13.0 7.7 2.7 1.10 0.30 0.40 120 14 
10/15/98 9:45 D 39200 3.8 7.8 6.4 1.15 0.28 0.37 29 7 
11/4/98 10:30 D 15.5 45200 5.2 7.9 2.2 0.87 0.15 0.28 190 24 
12/15/98 9:45 D 14.3 36600 8.0 7.8 6.3 0.75 0.30 0.28 72 12 
1/7/99 8:55 0 13.6 38400 4.4 7.8 8.0 0.45 0.19 0.15 75 10 
1/25/99 13:45 ST 10700 22.0 7.8 8.8 1.52' 0.42 0.64 56 14 <1 <8 10 4 <4 . <2 29 

;112S199j:J;i'i:J!\:m:J'j'''Hi'c$1tj:i]t3;B'i'i'\':'\'\'\:t:::j:\;j:':\H:\:J:l!\H'\'jl]:j;j:j:j;~'j'\:}'j'j:['!'!'\'%j'j;:t''l'i']'\'j'j'jH'i'H\ij'ji\iH\'l'\'\'\'l'li:l\<1\i\l\i\il'j<8j;\:;k:::s:1:11::Jj:j1\<2\'i:l'll\]j<4j;l]J;\'j;j<2\H\J:}i1\7i1llrl 
1127/99 14:30 ST 6310 19.0 7.7 7.7 1.03 0.32 0.77 52 16 <1 <8 8 4 7 <2 31 

·1·i2tisir:························s1:1···:·1·s,···························:·:·:·····································:·····························:·:·:·······························:·sr ··········".iii:r···········:1·············*2···········;;;:4···········h··········2a······ 
1/29/99 9:15 ST 34600 11.0 7.8 3.6 0. 77 0.18 0.31 89 9 <1 <8 8 <2 6 <2 14 

N~~!.~~:::::::::::::.::~:~~:~r.:::·~-~-~:::·:·:·:·:::·:·:·:·:·:·:·:·:·:·:::·:·:·:·:::·:·:·:·:::::·:·:·:·:::·:·:·:·:·:::::::::·:·:·:·:·:·:·:·:·:·:·:·:·:·:::::·:·:·:·:·:·:·:·:·:·:~1:·:·:·:·:::~~::::[]5I:::~?::::::::::::~:::·:·:·:·:·:iff:·:::·::::~j;q_:::: 
4-day average [dissolved metals) <1 <8 [c::I:J <2 >1.6 <2 >13.3 

3/3/99 9:50 0 15.5 42800 4.2 8.0 5.2 <0.2 0.22 0.18 76 10 
4/12/99 10:30 ST 7220 18.0 7.8 7.0 0.78 0.27 0.63 33 9 <1 <8 14 <2 8 <2 15 

.11rn~~.:.:.1:n:ilH!:!f11il:!:lSFi\i11[3\1jj\!\i!:Hlili\:!:\:l'\:\:i:1'\!li\i!:!l!!\i\i\'!i\!li!d:j:j;\!lili1;[:lili\i\:\!\i\i/i\i\::::::fHH!r!i!:\:!ilri!\'[i\!\'\'!ll\lili[!\~1\:lHllH'l~8ji\\jli:l!i:6:_:ii!l:Jl\<2\i\lH\:Hl8\\\\H:l;l;:;i2;nH:!1\\i:10\1\\ 
4/14/99 8:50ST 32100 3.4 7.9 5.2 0.72 0.14 0.35 56 8 <1 <8 10 <2 11 <2 13 

!4114{~$:·······:·:·:···:·:·:·:·:·;*i¥·····~;~:············································································································1·················:·:·······<1···········:ca·r··1:,:1::9:i:'i:J····-=.2·::::1·····fo····r······n····:··:··:::1'0;·:· 

4/16/99 10:25 ST 27200 6.6 8.0 17.7 0.63 0.18 0.43 84 12 <1 <8 16 <2 8 <2 28 
i4/16}99:ji[\;!:::11::1::::1:H/i\SF:\i1f4;3:\i\f;:\il'\n:\:j;j:\f\!;i\!\i\!!r\:HHli:n:uu;,;:;:H:1::::1:\i!;\i\ijWil\irn!\i\!li\i:i::)ijli:\'\'[iW:t:::;::::!\'l!:i\;1;1:ji\i\!lili<8ili'EillDH:j:<2:j'1iii\i\'7;\'~ili:ili]:¢2[\H:f\1:2;;[;j: 

4-day average [dissolved metals] <1 <8 ~ <2 8.J <2 >4.0 
5/27/99 10:30 D 13.6 36000 3.4 8.1 7.1 0.68 0.08 0.25 64 9 
6130/99 11 :55 D 9.3 42000 5.3 8.2 <0.44 0.44 0.09 0.22 78 14 
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• C 
NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 

Cd 

µg/L 

Cr 

119/L 

Cu 

µg/L 

Pb 

~19/L 

Ag 

119/L 

Zn 

µg/L 

UNBBCW 10/28/94 10:10 41000 1.7 8.4 1.30 0.27 0.76 0.52 65 12 
12/1/94 11:00 49000 1.3 8.0 1.70 0.30 0.95 0.35 97 22 

3/5/95 12:35 S 1400 270.0 8.0 5.60 0.29 1.80 2.80 280 48 <1 19 19 <2 <40 <1 66 
ais1~b.: (j. :· Hl iH ]1.2H1o·is; : . : . i. ( ( ii( ( ( ! ·1 · ( :· :· i ·:. :· :· (: ·: ·1 ·· :·:·~. i. :·: ·: (: ·: .! . :· '·:·: .! . :·:. i ·: ·rn ;H .! ·i ·;.:. i. ( l. i .i. ( ( :H( l ( (;. i. (:.:.; ·, · ~ ·:. (: .i. ( ( <t. l (i. (i!2s:( l. :rn:Hz{HUm:ln: :H:n:~1oirnrnmi:1U.U.U. ~~ JU 
3nt95 · 9:40 s 2200· 44.0 1.1 9.30 o.36 1.80 1.60 32 · 10 <1 <10 8 <2 <40 <1 15 

!3rtl9S 1H111 !i ;] 1 H ;l: !; il 9/4 s :s:1 l i 1 Hl i 1 :: i 1111111 i 1 iii ii ii 1: 11! i: rn 1 ! !Hi i: :: iii i l :t H: ii H !l:: i it l i: ;! l:.: · 1 ·: · l: n::: 1:: ': H: ! 111i:11 ! 1 !11 i 1 :i: i: :t; i ! i; j i j :: [ ! ! 1: H:: HH: :H l :i :ii:: 1~: 11 ·..1!: !i 1 ! : i: 1 i 1 ltSJ 1 lj g ii; i; 1 :s i :rn H j [j :1en :; : [: [l !l;'=40; :: 1 Hi: i F-= 1: m L: [j .1 [ 53 :: [j [: 
3/9/95 8:50 S 8400 10.0 8.0 22.00 0.23 1.60 1.10 42 10 <1 <10 6 <2 <40 <1 <10 

i3ts19s ;!;l;:!rn;:[l;!;l[lB;5s:s1[:[ilWl!l12:::11:;:[:::: !;:!: [:[!: ::::: :i:. !l?l:il:1i:[l:Hl!W:. :H .i.:.;.: :]:;:;1[ ::: !1 :~ ::in:[l;![Hl11 ::::: 1::::H:!:Hlll[1:: :::::::: [:lilil1[1[1l.ct[ ii i:l1lH<!1 on\:[H:[<20n:: ::;1\:<2.:1:1[:[!l![5f ! :[:il!i ::.-;11 :: :[:H\:\:2s:l:[:: 
4·DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >13 >13 >5.6 >17 <1 57 

3/23/95 12:45 S 7100 12.0 7.9 22.00 0.29 1.10 1.30 58 11 <1 <10 7 <2 <40 1.6 21 

!3&3/95[1H\:m:::::::1Mo::s:::::::1:::::9:H:::::mH:::H\!1HlH!t:H1::1::1::::::;::w::::::i:[::nu:nrn1:H1:::1:1:::::::::::.::::::::::H:!:::rn::H[::::H1[::::1::::H:n::::¢1'"["1H":H<1Qjj!t1ll!::1:flH!Uii/:<Zj:/:HH[H4f;W::::g:::i-=1:WiilW!:48!/:il1 
3/25/95 9:25 S 14000 10.0 8.0 12.00 0.33 0.96 1.40 24 9 <1 <10 5 <2 <40 <1 <10 

3/25/95;1:tH\i;f\1)1:l:19;30:s:1::w:HHt1::tHlilU:f:::1:tH::::i:::1::nH:ilf::l::rn:n::u:'1:::n::::::::1:H::i::::1n::::::::::::::11::::::::1::::::nH:::::H::::::::::1::::::1::<fHfilHi?10l:i:!lHrne):\1H:::1:H=2H!H:!:\H;iio1::1H::::~n]t:l\llm::1sHW! 
3/27/95 10:45 S 38000 5.7 8.0 11.00 0.20 0.86 0.76 55 22 <1 <10 <4 <2 <40 <1 14 

/312.1ro5:·1::\:::::H11:i:o;-50\s::H:::H:H:J:::::::::H:H:::n::::::::::::::::::::::H1::u:11i:u:1::.1·:r!·:·i::::.n:1:.:::::·H:fi1!:11:!:u:::::::1:i1:1:11::UH1::rn:rn:·:·:·1·:i:i::1wmm:1n11:11-:-:-::::1·z3:i::!:·1mrni·1:1i1nHHo::::n·1·1:<1:·1·r1·:·:·a,:·:·:·: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 >3.6 13 >2 >15 <1 49 

5/18195 9:00 46000 9.7 7.9 4.90 0.37 0.49 0.32 72 21 
6115/95 11 :40 49000 9.1 8.0 0.43 0. 13 0.63 <0.20 85 24 
7/28/95 11:10 48000 6.3 8.6 <0.20 <0.10 0.60 0.36 110 45 
8/31/95 12:05 49000 3.8 8.4 <0.20 <0.10 0.53 <0.20 68 34 
9/21/95 11:45 43000 2.9 8.4 3.20 <0.10 1.00 0.33 63 27 
10/31/95 11:00 40000 8. 1 8.2 9.90 0.34 0.78 0.42 54 23 
11/16/95 11:45 39000 3.8 8.3 10.00 0.39 0.80 0.34 59 24 
12nt95 11:30 48000 4.6 8.1 1.70 0.18 0.81 0.53 81 21 
1/4/96 12:45 43000 2.1 8.1 3.20 <0.10 1.00 0.32 81 19 
2/1/96 10:55 S 9300 47.0 7.7 9.30 0.18 1.40 1.20 38 14 <1 <5 5 <2 12 3 22 
:iwa:e··················f1t()o·s·············o:··························································-·,:···•·•·=···········································································<·;············4··········gs···········-~~············,1°··············~·-···········~10···· 

2/3/96 9:15 S 34000 4.6 8.2 3.00 0.10 1.90 0.43 61 20 <1 <5 <2 <2 <20 <1 28 

1/3!SSHHrnH::t1H:lHl9;201s1:::Ulilt!::llt:H:i:i:l!li:t:1n::rl~:H:;i:ri!:rl:::::t:nt::::i:i:;iili:;!;[:!:lr'l::11:HHr;il!:::i:::it:t:l::::~:::l]Hl:ii:lH:::H:i:H:!l:i!:::li::i:::":1::::::!:::i1;cs:;11:1:1::l:3lll:!:1:t::i:<2ll::t:!ilH=20;Hl!:li!l:2lJW::Hll:l50:::1:i 
2/5/96 11 :05 S 35000 6.2 8.0 3.90 0.19 1.20 0.48 55 8 < 1 <5 2 <2 <2 6 26 
:2f5/~6jji::j:m::::!l:[11:jtO[S!l:111HHl!:Z!l:::::::1::l1:H}1]1Hl::H[ll:1:j:[:jlj!jjj::l]H:ti1Hl!:=:H:Hl!:l1:n:jlj!;1j[jl!iH:lj[j:1li:::i:1:HlilH11:l:1l:!l!ii':':l!:1ill::::H:!<f!jjjj'j!j!j<5j'jjjlj]j!j!ZHHWiijij:<2jntj![j:jliQ:H:Ull:H::<2j]jljjjmj1~;:!:H 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 10.3 <2 >3.0 >1.7 >21.0 
2/15/96 11 :30 37000 7.9 7.2 4.50 0.47 0.60 0.67 93 27 
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• • NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 

Cd 

µg/L 

Cr 
µg/L 

Cu 

~19/L 

Pb 

~19/L 

NI 

~19/L 

Ag 

1ig/L 

UNBBCW2/20/96 10:15 S 5500 150.0 6.9 10.00 0.47 1.60 1.40 150 23 1 9 12 3 8 4 42 
@(?9@~;;;;;;;;;;;;;;;;;:g~;gif~;;;;;;;;;;;;~r,;;:::;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;:;;;;;:;;;;;;;;;;;;;;;;;;;;;;;:;;:;:;;;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;;;;;;;;;;;,;;~f;;;;;;;;,;,;~;;;;,;;;,;;;,~~;;,;;;,;;;;;~?;,;,;,;,;,;,$;,;,;,;,;,;,;,;~,;,;,;,;,;,;,7:~,;,;,; 
2/22/96 10:15 S 9100 42.0 7.7 6.80 0.26 0.98 0.94 31 7 <1 <5 <4 <2 <4 <1 23 
:2i22196 i' 1· ( (1 "( i. ji:0-.:20jS(: l i':. :· :21····:. ( / ( 1· (1' ( ( ( l. 1· :· 1· (j ·1·1 "( 1· (' ; . ! . : ( ! .,, ( :· l. ! . ( ( ! ! . ! . !. ( !

0

: ·1· ( l. ! ! \( HU( ( l. lH l "( 1· 1·,. ! ·rn. :· 1° :· ! . :d ! . ! . l. 1 ·1 ·,·*oll!.: l l ·1 -~¥!ill!. !ii. <~LU.LU.~4 .U.U.L'i'~ .' .U.U.M.LU 
2/24/96 11:45 S 27000 6.0 8.1 6.30 0.37 0.78 0.81 54 17 4 <5 <8 <8 <8 <5 23 
.2a4r$6JJ1::1H. :l!! 1 ·j1:1~so 1sH:: 1:1:i11J1 oi·1·1111n_n! .:. :: :_· :1_ :H. 1. 1::. i.lUmi:rn 1:JH·:1111·1·1·: ·:1 _ 11: 11·::: 111 Hi irn _ 1rn11JHJjJHJl!HH:n1i1H1:1:1 :11 _: ·::!. ::1H. un:<1::1:1::1!!. :<s:11. m11::1311:H:11 g::i!=~: .l.L in. 1.~a .: . 1.1 .: .. [<s.f [!:i[![Jl4:1:ll[f lf 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >2.7 >9.7 <2 >2.7 >1.7 48 
3/28/96 9:45 31000 4.6 8.5 12.00 0.31 0.94 0.29 90 24 
4/25/96 12:00 29000 5.4 8.4 9.50 0.34 1.00 0.31 73 21 
5/31/96 9:30 39000 4.3 8.3 <0.20 <O. 10 0.85 0.24 140 59 
6/21/96 9:50 30000 3.3 8.6 5.00 0.25 0. 70 0.44 290 110 
7/30/96 11:27 37000 1.7 8.1 <0.2 0.15 <0.50 0.26 120 38 
B/29/96 11:15 33000 3.0 8.1 <0.2 0.21 0.60 0.25 86 31 
9/26/96 9:15 35000 5.2 8.1 <0.2 0.29 0.65 0.36 99 29 
11n/96 10:05 30000 6.6 7.7 2.4 0.77 1.50 0.92 69 23 
11/22/96 10:20 S 1100 200.0 7.9 7.0 0.48 1.60 2.10 250 24 1 <3 8 5 <10 <0.1 25 
jt 1/22/96 Hi n:nrnww Hf ;jS j;%)1~6:JH~:1Hnrnn:rnnn:H[J:]:. i? n.:.: ·:.:.:.:.:.:. '. :·:. H:rn :1 :!:f :l!HH[!f; l:H[HH: rnn n: f: n;:::. :f rnH ::::: HHWF:l: 2HHHHH16\Wl :rn H:23/f :1 dH f1'.6) .LU.L ~~ PU.LL~P) U .L j1 o_g:_ U 
11/24/96 8:50 S 22000 5.3 7.9 2.8 0.40 0.91 0.76 61 11 <0.1 B <5 <0.1 <10 <0.1 8 

:1112419s::::l1fil;l::tt1¥ao1:1:18!Hil!lWll!WlllHl!lH:f!Hl!l!:lflHll!Hl:HfH!lflflHl!l!flilH·:·:::·::::lfllHf'fHlH!:fHHlllHlilli!f!Hlllf:l:lH:llfifUHHfllfllllrn1[:p1?:]!ll:llHl?!:ltl::H:i:ll<qf;ftll!llim~.:J.Ll.f:<:19.lH.i.l.<9:.1.1.L:.:i:~!1,::1J. 
11/26/96 9:25 S 30000 4.3 7.9 1.6 0.27 0.68 0.43 48 12 <0.1 12 <5 <0.2 <10 <0.1 9 
111/26/96 [[)j'[[j[j[j;[;B:40:ji]:S 1l1:i]il:l1i[:J;:;j:[:j;[;j;j;j;j;[:[:[:[H=[i[i[:[:[:j:]:[:f n:::1:::::1:1:::J:[:j[j1:;i;j; :: :::::::; :n:[ :::: ::::;[ i[::'!Hi[;[:j; tn: :::1::::1:: ::::n:::ojljjf [ll:[l\llSf [:][[![:[[ [ 6jjjij[jljf []0:9:[jl[ iJH[f 1 o:Hl:]jjf j<Olf1 :j :: :::::1:a: j[[l[ 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES)- 0.83 9.3 >9.6 · 5.8 >3.3 <0.1 43.6 
12/5/96 13:55 31000 3.8 8.2 6.2 0.47 0.68 0.34 86 22 
1/31/97 11 :50 28000 6.8 8.1 16.0 0.23 1.20 0.52 65 17 
3/13/97 9:35 44000 5.1 8.1 4.8 0.58 0.97 0.47 110 36 
4/17/97 9:25 40000 3.1 7.9 6.9 <0.50 1.30 0.55 82 26 
5/22/97 11 :00 47000 8.0 8.0 0.9 0.31 0.62 0.56 120 33 
6/12197 13:35 45000 10.0 8.2 2.4 <0.10 0.81 0.45 170 40 
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e 
NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/l mg/l mg/l mg/l mg/L mg/L 119/L 

UNBBCW7/10/97 12:55 M 45000 1.7 8.3 1.7 <0.1 0.5 <0.2 190 110 

8/14/97 14:45 M 40000 4.6 8.3 1.3 <0.5 1.1 0.5 83 26 
10/30/97 10:20 M 49000 3.2 8.0 0.5 0.2 0.7 0.3 95 22 
11/21/97 13:50 M 35000 5.8 7.8 4.3 0.6 1.1 0.3 180 :;73 

Cr 

µg/L 

Cu 

µg/L 

Pb 

~19/L 

Ni 
~1g/L 

Ag 
~1g/L 

Zn 

11g/L 

12/6/97 10:50 S ·1200 2000 8.2 3.6 0.5 4.4 6.3 1100 970 4 110 66 37 59 <1 310 
12/6/97 10:50 S/F <1 <10 <4 <2 <4 <1 34 

l1Vl~/97H1!Hi1i[:[!1['10 SO[)iHSHl[i!;:l,!tt:::t:::[:::111::1u::rrn:::HHf:iH::::::Hi!:iif!Wi!/[i!!)[)::;:::::;:1[:j:j:j:!!!l[l['[i!n!:j[:[::1:::1:1:::1:1:::::!::iH::lrn:f::l::Si!li:iH!:i1:~0[;[/l;l!.:77i::1n1:::!43iili[[ijijl/68[i:!f[!:!iH<1:'lH[[i)20[i[[l ·1i/6/97. 10:50 S/F 3.9 . ········· ........... ·-::1 .... ·:..:10 .. ! 4.0 !"<2 ...... <4 ...... <1 ...... 25 ... 
12/10/97 8:05 S 37000 19 7.9 3 0 0.6 0.6 120 29 1 4 23 <2 8 <1 52 

!~~!~ · ~~~ :f: ~ r .::~y ~:::.~ ;:;:~~::.: ::.~::; ~j ~~ Et3rn~~nnr~;:~rnn ~j rn : ~l n 
1/21/98 9:05 M 22000 5.9 8.0 12 <0.5 1.2 0.4 46 17 
2/7/98 9:40 S 2400 100 7.8 7.9 <0.5 1.5 2.0 310 31 
3/26/98 10:30 S 9810 55 7.9 9.2 0.6 1.1 1.2 43 8 

!312a1981111r1Hr':111:110:;3011,11s:1!1H1$;s:111:1:!:1r1r1t1t::1:111rw:~:111i1t1t1:1:.11r:t111:1r11111:1:1:::':1:::1:1:1tH:f1t1i1t1t1:1r1t:t:11r111r1:,r,1111r:11111n::11!1=11:1:,:n,:.1=«1:1r111r!11111:1r!11:,11!1111Q1!1:11n,j1:A:H::::::HH1e;:::;:n:1::::<2::r;Lr.1.1s~Lt.1r 
3/26/98 10:30 S/F 3.3 <1 <8 ! 6 ! <2 <4 <2 <10 
3/28/98 11:00 S 1780 45 8.0 6.6 0.1 1.0 0.9 45 7 <10 <10 <10 <10 <10 <10 <50 

;3/2B/9Bilil[l!:i!:lil):1:1~001::liSii:i:il3;3ii[;1;Hli:ii:t!t:l::H:l:!l:i'.:l:!:!;):'.:l:l:'.:l:llii'.:!!i;:;:!'.:::i:i:f:l!i:t:tl::U'.:i:1:lil:1it:t:i:'.l:l'.!i'li)lfl:li:illl1i:iln:;i;:i:'.Hi-<10ii):;:;:;<ta::)illl:'-c;10:':l1;:;:110:;:;:1!i:<10:il1liil:stOliHH'.!<:S01j)j 
3/26/98 11 :00 S/F 3.3 . <1 <8 ! 7 ! <2 <4 <2 22 
3/30/98 10:45 S 41000 1.9 8.1 1.8 0.2 1.0 <0.1 2 <1 
j3/30i98:l[Jl:Hlii:llOA~iHHS'(/i9:(((rniJ°((;';'i(:·:·;·;·:·:·;;·;·:·;·:·(\·:·:·:·;·:·:·t;':':(i::·(:.(/(:l(//:':':'n1:·1(/:'HH1l:!((.-:;11HHH)<8l:\H8EWjj[H<2i<Hlfl<4\HHll;d2'..Ut.:~1~u. 
3/30/98 10:45 S/F 7.9 <1 <8 13 <2 <4 <2 <10 

4-day average [dissolved metals] <1 <8 8.7 <2 <4 <2 >12.0 

4/21/98 10:24 M 24900 3.2 8.5 22.44 0.10 1.60 0.100 6 1 

6/23/98 12:10 M 47200 14 7.8 1.3 0.10 <1 0.280 110 26 

7/16/98 10:45 D 6.2 41600 7.7 8.1 1.7 2.60 0.15 0.092 200 44 
8/13/98 9:00 D 5.6 43600 7.6 7.7 2.4 1.00 0.35 0.337 110 12 
10/15/98 10:10 D 42600 4.4 7.9 3.1 1.11 0.22 0.337 37 8 
11/4/96 10:50 D 4.0 48500 5.8 7.9 1.3 0.79 0.10 0.275 190 28 
12/15/98 10:00 D 9.3 40300 5.4 7.8 3.56 0.30 0.20 0.245 78 17 
1/7/99 8:35 D 13.6 47800 13.0 7.9 3.8 0.36 0.15 0.153 110 14 
1/25/99 12:00 ST 17500 19.0 7.9 14.0 1.38 0.46 0.581 72 11 <1 <8 9 2 <4 <2 21 

:1125199 ;j; g 1: 1111: 1 ;, ; : 1H;11 H:;:; s F: :: 1: 114;4f, ;,; 1: ,; , :1 ;, : ,: 1: 1; 1 :, : , : :: , : 111: ! : ,: 1; 1 :': 1:,: 1 ;, : : : 1 ·, · 1 ·,:: · n 1 :1: 1: :: , : 1 :1::::: ,; , : , :1 ti: 1: ,; 1: 1:::::::,: 1 ;; : : : :: : :1 :;: ;; , : 1 :1::: 1: 1: 1 ;, : :"1: 1 H:::::::: <a;1 il; 1, •; '! ,,s, ,, , 1; :I:,: 11 ;1:21 :: in :1: H :s4 H: n :1: :: : .;;2:::::: :: : :1 :15: :; :; 
1/27/99 15:00 ST 6290 15.0 7.6 7.0 1.0 0.31 0.734 54 14 <1 <8 5 <2 4 <2 19 
·1&1t$if·····························=~rF·.,.,-,:i;ij'·····=·:·=·····=·=·=·=·=·:·=-,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,., ... ,.,.,.,.,.,.,.,., ... ,.,., ... ,.,.,., ....... ,., ... ,.,.,.,.,., ..... ·.··········::i············<fi'····1::H1:1s=,;1:111·····<2·············4·············:c2······:····'j:1······ 
1/29/99 11 :06 ST 29500 12.0 7.8 6.4 0.6 0.28 0.428 69 9 <1 <8 9 <2 5 <2 20 

;1t29i'99;Hiu:1:HH::i1;1;::oli!1:sF1q1:114~a;:;::::::1H:::H';1:::,:•:::::::::::::1:1:;rn1:1:H1:1:1:iijf::1:;:;:::n1:1:1:,;n,w:n:::r:::i!.:l.Ht;:1::::::n:::r11::::_::1:i1•11:1n::~1:1:::::::n:,,,a:1:HE[I2J::11t~2H1:i:1::itltt>1ni:i1;t:ti:<;2i;::::1::irj1:?.tliL 
4-day average [dissolved metals) <1 <8 ICI[JJ <2 >3.3 <2 13 
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• NEWPORT B.AY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 

Cd 

µg/L 

Cr 

119/L 

Cu 

µg/L 

Pb 

119/L 

Ni 

µg/L 

Zn 
µg/L 

UNB8CW3/3/99 10:15 D 14.0 47400 2.5 8.1 1.5 0.4 0.06 0.092 69 10 
4/12/99 11:00 ST 10300 22.0 7.9 9.2 0.8 0.30 0.673 52 13 <1 <8 10 <2 9 <2 14 

At1:219e:Hi:rn1:i1ii:rni:iH:!:i!nsFii:~:;1 si1i:i:t:t't!i:\:t:r:i:i:i:1:::ii!:!:1H:i:rnn::::i::::::1:!:f 1!t::1:t:t1::t:::t:t:t::,::H:,i:::::t:::t:t:::!:t:1:i:t:f:t:t:1:Hf!t'i!l!!:!:!,::2:i:l:!:::r ,i:<a:::t:l:1:::::a::::j:li:i:t<2::t:i:t:t:i:i9:t:t:l:l:t:t:<.2JH1::::ti!t1 s:titt 
4/14/99 9:30 ST 38500 1.7 8.0 2.9 0.7 0.05 0.226 26 5 <1 <8 10 <2 10 <2 11 

N!N'~~;;:;:;:;:;:;:;:;:;:;:;:;:;:;:;§f;:;J!}.i1:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:::;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;~t;:;:;:;:;:;:f§::::;l:·:·:·:0':·:·:·l:;:;:t1?:;:;:;:;:;:;W;:;:;:;:;:;~?.;:;:;:;:;:;:~t:;:;: 
4/16/99 10:50 ST 46100 3.3 8.0 1.1 0.6 0.05 0.153 150 13 <1 <8 15 <2 7 <2 12 

N~P@.~.U.U.LU.LU.LL. ... L~~.U)~i~.L:_:.u.·.·.-.t.U.LU.U.U.u.u.Lu.·.·.·.·.·.·.·.·.·.·_·_·:·_·_·.:.·.·.:.i.U.Ld.u.U.LU.U.LU.U.U.LU.U/:1_UL.U.".~UJ0EJ.U.~~.LU.LU.ru.LLU::c:~i.U.U.~~-~U. 
4-day average (dissolved metals] <1 <8 ~ <2 8.7 <2 >8.7 

5/27/99 10:45 D 15.5 41000 2.3 8.0 3.3 0.5 0.09 0.214 70 8 
6/30/99 11 :40 D 9.9 47500 2.3 8.2 0.4 0.2 <0.05 0.101 81 16 
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0 C 
NEWPORT BAY 

STATION DATE TIME Depth EC Turb p.H N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~19/L 

Cu 

119/L 

Pb 

119/L 

Ni 

µg/L 

Ag 
1.19/L 

Zn 
µg/L 

UNBNSB 10/28/94 10:20 49000 1.4 8.3 1.00 0.21 0.74 0.21 79 13 

12/1/95 11:10 49000 1.2 8.1 1.40 0.26 0.85 0.28 99 33 

3/5/95 12:55 S 3000 310.0 7.9 5.30 0.33 1.80 3.20 410 54 <1 14 20 3 <40 <1 70 

:3/stss::Hlilil!H!i!i!i13iOO![S)iji)![i6i)i)i[i[i):/i:i;i/i[i)!/.[:)·::[l[!/!/![i[ll!)l/![:[i[i[i/![![.l!/:!:[:[i[i[H:[i[i[i[i!rn[i)![!/i[l[i[!/i[iH[![mii[i[i)i[i[:l!'!i[liH[i[iH&i[i[i[i):):[ss[l[i)![l!rn7s[[Wii!!if39[)![i[[[))l:6Z[l:i!i[!m~1//1[![[[))Mo[)j)[ 
3n,95 10:00 S . 2800 50.0 7.7. 7.10 0.29 '1.90 1.60 29 8 1 . <10 .8 <2 <40 <1 25 

[3nt9$[[!)[[[!![iHJ[j[10;0Sj[Sj[1!;![;3fl1ll[lH!ifHiili!!i[:rniiHiii[tiiii!!Hi[[!;iiiiiiHiiiHH[iiHifiiliiiiiiHiii!ii[iiii:iiiiiinii[Hi:in::::::n::::1::iiliHlilili'.)i[iH!Hi[i[iii.;;1og:::):[i'7i[Hii!Hi[l;<~j[[j[!!Hj:<:40[[iiii!li)<(/!H[ili31[i:1lii 
3/9/95 9:10 S 9600 9.4 8.0 17.00 0.24 1.60 1.10 21 <6 <1 <10 6 <2 <40 <1 <10 

. 319,s5:n_:::m:nnrnn9:ts/:sw:· u:au:wn:::HHHrH· :· :· j. >HH::u:'::::: :· :· :· j., H: · 11:::t::u:H· ;:, · iJ. :· ::::H?HH. :::· :::u:u::u:1n</(umn<10:HHn-::2ownn:>·:2:1::rn>~40HHH:1n~,H:n:urH1em:1: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >2 >32 >28 >13 >21 <1 153 

3/23/95 13:00 S 13000 8.0 7.9 13.00 0.29 0.96 1.10 40 11 <1 <10 8 <2 <40 1.8 25 

. 312wss/1/l/1ji/i/i[1[1~:05/ ·s ifll1rn9H/i[rl\ ;·11r/· /i:U[: H!i!nii\ [iH[:/Hf [:[::n:;:[!:;[fiiil[i:i[i [f ]iH/:[f /1/1 [::::i:1/lH[l[f!l~l~l/1/1: i[l[ :[::.:. Hi: [/!if i/i[i [HiH/1<:t[/H::/H1]<10::1[:H/:[:sHil!/l[i:1/<2;:U[i/f/1<4o/H1/1[1/f 1,1[1/:lf if/ ·r2a !i!iH 
3/25/95 9:45 S 18000 9.2 7.9 9.70 0.25 0.85 1.20 30 12 <1 <10 5 <2 <40 <1 <10 

_31~5195iifllH)i/W.9150/[S[:lH:H8fi!lHlUfliHHH1i·:·:·:·((!i]"(:?:J::w·:·:":"(:·:·::uHHHH!1·:·:·:·:·:·:·w:::HHH!!n·:·H::H}it:HH::.;;1rgnH:«mu:rnrn:4;wrnwH<2fjjjj1j1!1'<40}f!il/<1i;[[i[jj[[<:10j·w 
3/27/95 11:00 S 43000 7.3 8.1 6.20 0.20 0.86 0.66 50 14 <1 <10 5 <2 <40 <1 19 

-~¥7:'~.s··;·;·;·;·;::··1:r1o_5·:s···1·:·;s:·;-:·:·:·:·:·;·:·:·;·;·;·;·:·;·;·:·:·;·:·:·1·r:·:·:·:·:-:·1·1·1·1·:·rr1·:·1-r:-:·r;·n-:·;-:·1·r1·r;·:·:·i·:·:·:·:·:·n·1·;-rn-:·:·~w1·r:·:·:·w:·;·:t:·:1s;·:·:·:·;·r;3·;·n-:·;·;.:~0;·;·1·n·-i;1T:·;·:·:·:ss:·;·1· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >3 >B >1 <40 <1 >27 

5/18/95 9:10 48000 6.5 8.0 3.20 0.60 0.50 0.24 64 20 

6/15/95 11:55 49000 7.4 8.0 0.32 0.11 0.71 <0.20 65 23 
7/28/95 11:25 50000 3.6 8.2 <0.20 <0.10 0.54 0.21 94 35 
8/31/95 12:20 50000 3.6 8.3 <0.20 <0.10 0.53 <0.20 57 27 
9/21/95 12:10 46000 3.5 8.3 1.50 <0.10 0.77 0.23 79 30 
10/31/95 10:40 47000 3.4 8.2 4.00 0.25 0.77 0.36 90 38 
11/16/95 12:00 42000 3.0 8.3 8.20 0.37 0.78 0.24 71 33 
12/7/95 11:45 48000 5.0 8.1 1.60 0.20 0.70 0.33 80 23 
1/4/96 12:55 43000 1.7 8.1 2.70 <0.10 0.94 0.31 97 27 
2/1/96 11:15 S 8900 76.0 7.9 11.00 0.26 3.20 1.40 47 13 <1 <5 8 <2 8 3 <10 

.w.111~~.:.::1:::1::r::::1:1:ig/:s:::r;::12::;::r:;:::r:j:/r::Hrrn:;::::1::::i:::r:::1::::::::::.::::H::::::H::::11::n·:·:·:::H:1:::::H:::i:::·:l:·:·;::::i:::::::·:·:·;·:::;::::::~i::::1::r:i::6;i;ill;l[W:4ei::::1[:[11:3Hi:l!i::::wa;:1::::iiH1:1:5:H:1:[:r:l![4srnn! 
2/3/96 9:30 S 35000 3.4 8.2 2.90 <0.10 1.90 0.45 87 30 <1 <5 2 <2 <20 <1 22 

:21a,9e:1:::!: ::::::i:tiiif 9j3S[iS!H 1:1:11::::1:iii:i::jrn:ii!:i:f :::::::::1:::: :i:iii:i :::1 :::u::::i :· :P::::i:t :::t::::: !:i:i ::it:t:t: :::,: :: ::~:n:::::f :: :i:n::: :J:!:i:f ::,:, :::;:: "=i:! :i:l= i'::! e:n:1:::1::,::si:;1:1:::ii::"2:::1;:,:,:«20 :11::::1::i1:;1;::1:H:n90 ::!:!: 
2/5/96 11:20S 36000 6.1 8.0 2.80 0.16 1.20 0.49 74 16 <1 <5 2 <2 <2 2 <10 

:?f ?f$!EU. W i .Hi) \1:! Z5HSrnHiJ3lHHHH!:HUHHW1HHHHH1( i.:. tH. !H. :w:.:. i. ! ·:·:·:·ii\.:. :UH. [. [. \: · ( i. i. i. i [[Hi::iU:H.: ·: · :· [. t. Hn(U\}111: HHH:H<5\Uif 4/.:. Ht" rn ot2iHl\Hlji\:<4'HmHH\15iH\U\HH:2:1\l\\ \[: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1 >4 13 >1 >2.7 3.7 52 
2/15/96 11 :45 38000 6.4 7.4 4.30 0.37 <0.50 0.42 95 24 
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-NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr 

feet umhos NTU mg/L mgll mg/L mg/L mg/L mg/L ~1g/L ~1g/l 

Cu Pb 

~19/L µg/L 

NI Ag 

i19/L ~19/l 

Zn 

µg/L 

UNBNSB 2/20/96 10:35 S 13000 72.0 7.4 7.90 0.44 1.20 0.91 84 17 <1 <5 13 <2 5 1 30 
j2J20/96!;1:!iifr:;i:!10(40!:sun)f6:·:·H:YHH:r:::nJ:::·:·:·i·:·:·;·;·i·!·;·:·:j!jfjnnH:lfjfjf):!rnn.::rnnn::;::rnnrnH:::::;j;!fi;j;H;nH::jjjl:!:lH:<1]:!Hjjf:]!6njU?:)2j)!]HW..:~!.!_!H)JP.HLU.W.3.!J.LUP$HY 
2/22/96 10:00 S 10000 17.0 7.8 6.70 0.17 0.98 0.88 29 10 <1 6 <4 <2 <4 <1 21 
j2/i2J$q·rnrn· :·:::10 ·os(s····· •' 3'.:·:·'/1·:: '(',' :·:·:·1:·:·:·:·:·:·(:': ·:·: 'j'j'j ... :·:·:·:·: '(:':'/:'/: ·:·:· (jlj .j;j' :·:::::HH.j!j ·:·:·:·:t: j :·:H·:·: j ,;;1:)j ))<SH': ·nn: j4i:iHH·::1:~2:mrnHH1dHH.HH!:]<1 !:HU.UMU.L 
2/24/96 11:30 S 26000 4.3 8.0 5.50 0.51 0.98 0.70 55 14 <1 <5 <8 <8 <8 <5 41 
j2'24186rn::rn:::H:l1j1j•3S!jS!j:ljHtO.j:fjjilJjHH!lll1ljl!l!jjjjjjjjjjjjjj~j:l!:::r:·::i·':::H:l!j!j:j!]:jjjjjjjjjj:)jjjjjjjjjjjjj,jjjjjjjjjH!.jj]m::.:::::::.:::::11w:::1:-<1jjjjj;:l)!!l.;.SHj:jgj!jjj8Hj!jH!!lH:~::::i:1rn[<8jH1lH1m,;:5[ijlfj,ij:1ssj:j:i: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >2 8 <2 >7 >1 55 
3/28/96 10:00 30000 4.7 8.5 11.00 0.31 0.75 0.21 91 25 
4/25/96 9:15 29000 4.5 8.4 9.30 0.31 1.00 0.30 78 23 
5/31/96 9:40 39000 2.6 8.3 0.70 <0.10 0.50 0.23 130 53 
6/21/96 9:30 31000 3.5 8.6 4.80 0.19 0.80 0.42 250 91 
7/30/96 11:42 37000 1.4 8.1 <0.2 0.10 <0.50 0.24 120 41 
8/29/96 11 :45 32000 2.3 8.1 <0.2 <0.10 0.58 <0.20 72 35 
9/26/96 9:35 35000 3.5 8.0 <0.2 0.28 0.63 0.30 110 28 
11nt96 10:20 31000 5.4 7.8 1.8 <0.10 1.30 0.66 110 27 
11/22/96 10:45 S 3200 250.0 7.9 7.2 0.49 1.80 2.40 380 33 1 <3 9 7 <10 <0.1 32 

11v22196lt;!::::n:::10;45!\iSilf\11214;\1l:l:i::;['l'l:l:!ilil!lii1lllil:!Hifilif:l:f:[:l'lHf!1lil:l:l:[i::::iH!\:f;::::l1!f!:!;['!:!:f:l:l:llUlll:l:!il:!'li[:l:l:lH:H!ilHl:!l:il!l:lH:f!%!:j:!:)!:26;\;j;j;\::;22::lH!lll[l*10:::l:'!f<Olf1:l!f.Ll.122_:_l_ 
11/24/96 9:15 S 25000 4.5 8.0 2.3 0.39 0.82 0.72 71 14 <0.1 8 <5 <0.1 <10 <0.1 8 

\1!1&4/~tHlflHHllllH~:1;~:1:Si:l:!![1~:!liHll:lHllllil!l!ll::::::lH!::Hllllfl:lfll!ll)lHl!illlflHllllll:lHH!fl:liflHlf l:llllHlHl!llll!lHl:!H!:!lllHl!::1:Hl:lHl:\jj0,3\H!ll!l:l:$!llltll1ll1!1!<5:l:!H!lHl!lt!ll~1!lll!ll"'1 OlHlllil<O,lllll:l:l:ll1SllllH 
11126196 9:40 s 29000 2.0 7.9 1.6 0.24 o. 10 o.43 66 14 <0.1 13 <5 <0.2 <1 o <0.1 11 

[1[1/26/96\lH1l1l!li1l:[9[40ji!S[il:Jo[4lHHW!i[;!:[!jl[il!l:l!l!il[il'lH::;j;[nH;·;1;:::;:;j;[:li!illlill:li:l:lil:lH!l!liP!:lH::il!li[;j![!l!l:i:[ij:[;!!!;j;j:j[l!llltlitOpl:HHl:lf14:f:n:w:::<S)!lj[jl[;{0;2jjfllH1J11jlj![l)f.:c:Op1jj!j[jlj!!J}j;[[H 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1.1 10 >8.6 >7.3 >3.6 <0.1 49.3 
12/5/96 14: 15 33000 2.9 8.1 4.3 0.37 0.63 0.20 94 26 
1/31/97 12:05 33000 3.9 8.0 8.4 0.19 0.77 0.53 67 17 
3/13/97 9:50 45000 5.5 8.0 3.0 <0.50 0.81 0.31 110 32 
4/17/97 10:05 45000 4.4 7.9 0.9 <0.50 1.00 0.49 100 23 
5/22/97 11:15 48000 12.0 8.1 0.7 0.26 0.60 0.28 90 31 
6/12/97 13:20 46000 9.1 8.2 1.3 <0.1 0.69 0.41 180 39 

7/10/97 12:40 M 49000 1.7 8.1 0.3 100 <0.1 0.5 <0.2 190 

8/14/97 15:00 M 46000 4.5 8.2 0.2 30 <0.5 0.6 0.4 100 
10/30/97 10:35 M 48000 3.9 8.0 0.5 17 0.2 0.8 0.3 50 
11/21/97 14:05 M 40000 4.0 7.9 3.5 65 0.6 0.9 0.2 160 
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NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~19/L 

Cr 

~1g/L 

Cu 

~19/L 

Pb 

11g/L 

Ni 

µg/L 

Ag 
119/L 

Zn 

119/L 

1UNBNSB 12/6/97 11:15 S 380 2300 8.6 4.5 0.6 7.4 13 2800 2600 8 160 98 68 83 <1 520 
12/6/97 11:15 S/F <1 <10 <4 <2 <4 <1 29 

JJ@a7,,:,,,,,,,,,,,,,~,1::H·5'''S'''''1'V'f'l:'''';,;,,,;,;,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,;,,,,,::,,;,:,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,ey,,,,,,,,,,,n:ao:=''''''''110:,,,,,,,:,14,,,,,,,,,,,,~o:,,,,,,,,,,,0i:1=:=:,,,,,,5,,o:=:,, 
12/6/97 11:15 S/F 17.7 <1 <10 <4 <2 <4 <1 22 
12/8/97 12:20 S; 4800 37 7.6 13.0 <0.5 1.3 q 57 44 <10 <40 14 <20 <10 <10 <100 
12/8/97 12:20 S/F <10 <40 33 <20 <10 <10 <100 

·~~~~;~'f·····.: ....... ·~§~§~·s~F···~:~·-····································································'·'·'·'·'·'···'·'···································:.:.:.:.:.: ... •,·,·~~§-·····---~1g·.·1·····~~---.· r··:~~~·········:z~~-:.:.:.:.~W-······:~~··· 
12/10/97 8:20 S 37000 20 7.9 3.5 0.2 1.1 0.7 110 29 <1 <4 21 <2 7 <1 16 
12/10/97 8:20 S/F <1 <4 ! 350 ! <2 6 <1 12 

· ~;;~,g~:;;:::;:.:.:.:::. :1;~: S~F::~,:.:=,:::::,:,::::::::::::,::::,::::::::::::::::::::::::::,:',:::::::::,:: ·,·' ·,. ::: . ,· '·,. ,·'.' ·,·,. ,· ,· ,,,,,,,-,:,:: ·,. ;:;,::::::,::,::::: ·,. =. ~~:::::::,:::::!··=·=ci§:::1"'''~'' ·, ·, ·,,,:,~ ::::::::::,:,:~::,:,;,:;:;~ ~:::::: 

<4 <12 ~ >8.0 >2.3 <3 22 

1/21/98 9:25 M 25000 5 8.0 11 <0.5 0.9 0.5 57 23 
2nt98 10:05 S 4000 110 7.8 7.5 <0.5 1.4 2.0 290 30 
2/7/98 10:05 S 9.8 11000 450 7.7 7.5 <0.5 2. 1 3.6 880 61 
3/26/98 11:00 S 12600 58 7.9 9 0.5 1.1 1.2 57 6 
;~1~~~~,,,,,,,,,,,,,,,~,~,~~·~~P''~'.~-,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,;,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,;,,,,,,,~~,,,,,,,,,,,~1===,t===,~~==,=T''''~~,,,,,,,,,,,,:~=,,,,,,,,,,,!,~,,,,,,,,,,,:rs,i,i 
3/26/98 11:00 S 3.3 22700 250 8.0 7.5 0.6 1.3 0.9 341 29 
3/28/98 11:45 S 28300 11 8.0 4.0 <0.1 1.0 0.9 5 <1 <10 <10 <10 <10 <10 <10 <50 

.WW'.~~.1.1.1.l ....... 1!1..4~.=.§3.2.L.l:.:.: ... :.:l ............ -............. -.-.'. ... -.- .... i.i.1.1.1.i ...... ·.·······················.: ..... : ... :.: ... : ... : ... : ..... : ... · ... r.:~~.- ......... t9 .. ! ... i!i!!i14!i!ili.!.!J.~.-............ ~-.-.......... ~~- ....... :.M: .. i .. 3i2ai~ia ...... · 1·1·:~,5 ·sii= 22._ · · .. .. .. <1 <8 · 1 9 1 .. ·-=2 <4 <2 20 · 

3/30/98 11:00 S 43400 2.1 8. 7 1.8 0 1.0 <0.1 5 3 
:wa019a········:·:·:··1·1:oo:··S":··1:e·1·····r·]·1·r·1·1·1·r·r·1·1·1·:·r·r·1·i·:·r1·r·r·:·f'r·r·············ri·i:1·i·i·1·i·r·r1·1·1·r·f·f·:·1·:·1·:·1·1·:·:·1·r·r·1·1::·r·r·i::·r·:<1·n·1·r·1?::a1·:··Bf3· ····13······-····qr·l···: r·<v· · ·r·rc:2r·rT1·r<101T 
3/30/98 11:00 S/F 16.7 6 <8 13 <.2 <4 <2 <10 

4-day average [dissolved metals) <1 <8 9.7 _ <2 <4 <2 >6.7 

4/21/98 10:35 M 29300 2.6 8.5 16 <0.1 1.0 <0.1 15 4 

6/23/98 12:40 M 48900 8.5 7.8 <1.3 <0.05 <1.0 0.210 220 42 

7/16/98 10:30 D 12.4 44300 7.30 8.10 <1.3 <0.05 1.6 0.092 180 36 
8/13/98 8:45 D 10.9 47700 7.3 7.8 0.245 120 14 <1.3 <1 0.21 
10/15/98 10:25 D 46600 5.4 7.8 0.214 51 9 <1.3 1.0 0.13 
11/4/98 11: 15 D 9.3 48600 5.5 7 .9 0.245 260 30 1.7 0.9 0.09 
12/15/98 10:20 D 13.3 41700 7.3 7.8 0.214 140 25 3.1 0.5 0.15 
117/99 8:20 D 14.3 48900 6.0 7.9 0.092 98 11 3.1 0.3 0.12 
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e • NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~1g/L 

Cr 

~1g/L 

Cu 
~1g/L 

Pb 

µg/L 

Ni 

µg/L 

Ag 
11g/L 

Zn 
µg/L 

UNBNSB 1/25/99 11:05 ST 20100 17.0 7.9 6.4 1.5 0.39 0.551 67 13 <1 <8 10 <2 <4 <2 23 

y2s199nirir1r11Hr rr11n:f :i' iil:$ F!H13j111:!:/'iH1': 1: i:11: ::::::::1:, :::::,1:: ::: :: in:: :::::i:::::t:1:w:::: • :::: ::rrn::r • :::: ::!i!::::::::• ::::: :r=r: r. 1:::r= r: rn:r:r :{::''-1H:f :i:1:1:i <8Hi:f I: :::!:8 :::!:: I: r: r: .c2:i:::!H:!:f <4: r:rf Hl:l:l<2i:!il:i!H!23 nHir 
1/27/99 15:33 ST 13900 15.0 7.7 7.5 1.0 0.31 0.612 62 34 <1 <8 5 <2 5 <2 13 

N2!/~.9.i:U:U: :L.: : :!:::.:Liff.: :~!~·:. :U:L.: : : . ::::+::.:. :::·:::·:::::·: :::·:·: : :::·:::::·:·:::::::·:::·:::· ::: ·:·:::i: :::· ::·:·::+. :·: ::: . :::::·:H:::1: :f:L. ::~~: :f :i: :f/~U: lV5 f .i.: I :H:'f?:U:::+i?:·:::·:::i:::1!''·:~·:·:::::::·:1fi:::::: 
1/29/99 10:40 ST 36100 10.0 7.8 3.8 0.6 0.19 0.306 90 10 <1 <8 8 <2 7 <2 17 

N~~/~.~·-·.:.·.·.·.·.·1~.fHl'.$F·.-~.~-~-·.·.·:.·.·.·:·:·.·:·.·:·:·:·:·:::·:·:·:·:·:·:·:·:·.·:·:·:·:·:·:·:·:·:·:·:·:·:·:·.·:·:·:·:·:·:·:·:·:·::·:·:·:·:·:·:·:·:·.·:·:·:·:·:·:·:·.·-~~-·.:.·.·.:.·~·.·.·EEJ.·.·-~.·.:.:.:.:)t::::::::.:::~r:::::::Jt::::: 
4·day average [dissolved metals] <1 <8 ~ <2 >3.7 <2 15.7 

3/3/99 10:35 D 16.4 47600 02 8.1 1.1 0.3 0.05 0.092 90 11 
4/12/99 10:00 ST 11800 17.0 7.9 10.1 0.9 0.27 0.652 49 31 <1 <8 9 <2 9 <2 19 

.1D.Y.~~-: ... : ................... -.. ~!3 ... J.~.1~ ..... : ... : .... ::: .. :::.::: .. :::•::::.::::::::::::::·:::::: .................................................................................. :19 ............ ~? .... _H:i::$_H:::! ..... :9 ............ ~ •............. ~?. ........... ~~-·-··· 
4/14/99 9:50 ST 41500 1.6 8.0 1.8 0.4 <0.05 0.171 57 9 <1 <8 11 <2 11 <2 11 

. 41.14199: W [: [ H [j:: i Hi:!![!:! H l jS Fj !; i 15 [4 i :! [j ! 11 fl [ ! l H [: i H j ! l H ! : i !: j: l [j [: i ill! j Hi ii li ii 1 [j i U i: iii l: l l: i 1: l: l i: l: l H l: l: lH 1: i [j li i [i !1 l H Hi:: H:: l H:: 1 H:: l H:: l Hi: 1 H l Hi [<=1 i H 1: i Hi: [ l <8[ H [: !H:: ! 1 $ jj: l ! l [ ti 1 ! <2 jjj mm il [<!4! [! [i iH i [32if j rn g''' 1 OH t:' ! 
4/16/99 11:10 ST 45600 2.4 8.0 1.1 0.7 <0.05 0.153 150 14 <1 <8 16 <2 8 <2 11 

:4J161~s:::::::1:!i'!Hi!!l:!HHl':sr't::1:(g!:::::::::::::::::i::::i:![H:'i!i::::1:':::::1:':1:::::'!!i:':!i!1i!i!'lrn''W'i!i!i!!i!t::i:':!i!~::::r::::~:::::::.:~:.:::::::r::1::::1:~rn::rn:~:t:;::::::BrBl::::::~::::::~::>;:
0 

:::::::l::~:::::::::;11~:::: 

5/27/99 11:15 0 12.4 46300 1.5 8.1 1.1 0.3 <0.05 0.153 78 9 
6/30/99 11:30 0 13.0 47700 2.8 8.1 <0.44 0.2 <0.05 0.101 75 14 

4-day average [dissolved metals] 

Appendix 4.4 

0014176



c· C 
NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L Jtg/L 

UNBNDB 10/28/94 10:30 50000 0.8 8.5 1.00 0.18 0.80 <0.20 90 18 

Cr 

µg/L 

Cu 

J1g/L 

Pb 

µg/L 

NI 
pg/L 

Ag Zn 

Jig/L Jtg/L 

3/5/95 13:10 S 6000 80.0 7.8 5.30 0.27 1.10 1.40 71 10 <1 <10 8 <2 <40 <1 21 

.W~!~.s. .................. rn1~l .......... 9: ................. ·.··················································································· ···········································~~ .. -........ ·~$: ........... i?.9.:.:.:.:.: .. i~.: ... : ..... :::1.9 •.......... ~i ............ !?:7. ..... . 
3nt95 10:15 S 3500 16.0 7.7 4.10 0.34 1.40 1.10 12 <6 <1 <10 <4 <2 <40 <1 <10 

:~mg~i:i:i:i:i:i:i:i::w:M,i:~h:i:::i:):;:;:;:;:;:::::::::::::::::;:::;:;:;:;:;:::i:;:::;:::::::i:i:i;;;i:i:i:::i:i:i:i:;,:,;,;,;,:,:,::i:;:i:::i:i:;:i:i:i:i:i:i:i:i:i:i::::::i::;:;:::::R~:;:;:;::::1~.!1!:::::::;;::R:,;,;,;,;)~~:i:i;i:i:i:i'i'.1.9li:i:::i:::~~i:i,i:i:i:i:~:g,;,:,i 
3/9/95 9:20 S 13000 9.1 7.9 5.50 0.24 1.40 1.00 19 11 <1 <10 6 <2 <40 <1 <10 

.~t.W~?. ................... -~.~$..$: ......... .:1 ................................ : ............... : ... : ..... :.: ...... .i.1 ... r .L .... ············································: ................... ~~ .......... ~ct9 .......... ;1.? ............ ~.t. .......... :f1q ........... ~t ........... ~fl ..... . 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >8 16 >4 <40 <1 43 

3/23/95 13:15 S 16000 8.5 7.9 9.40 0.30 1.20 1.10 35 11 <1 <10 5 <2 <40 1.3 20 

j3/23195lmll:HH:l13~20:S:\lU:lln2nurnur·n:· :· i 1 Hl:HH. n:HC.:.ll:il)Ul l.l _:rnni.l.:.:H:HH.Hl. :· .· i.j.j. :· \. :'1 '( ! . :·: :·i· :· :· :·1·i· :· ( iw· :· H. ~1 · :· \jj\jj<1011'lHll\l:5\]Wrnf\<2@\HH]<40;11llll!li 1µ.2HHH1\1H24:\l;l\ 
3/25/95 10:00 S 17000 5.1 8.1 9.10 0.20 0.76 0.96 22 9 <1 <10 6 <2 <40 <1 19 
:312 eyzg?· ,,,,,,,,,,,,,,,1 o,os :$:=:=: ,,,,: :i.1! ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,;,;,;,;,;,;,;, ;,;,;,;,;,;,;:,,,,,,,,,,,:,,,,,,,:,:,:, :,=::::::, :::,: ::,:::::::: :,,,,,,,,,,,,,:,::;; 1 ,,,,,,,,,,~ ~ o ,,,,,,,,,,,a,,,,,,,,,,,,,~z=::;:,,,:,;:;;40:,,,,,,,,,,.,~=:1::,,, ===:~"4 ,,,,,, 
3/27/95 11:30 S 42000 8.6 8.1 3.90 0.22 0.88 0.65 63 21 <1 <10 5 <2 <40 <1 23 
'?(?7/es''''''''''''''','H';35';~f':i::::;::w::::;,;:;::::,::::::,:;!;i;i:i:i;,::::::::::;:::;:::::::;:;:;:;:::::::::::::;::::,::::::;::,:,::::,::::!::::::::::::::;:::::::::::::::;:;:;::i:i;';2:i;!;i;:;,::,~~;::,;::;:;:;39::::::::;:;:121'''''''''1s1"'''1'1'''''~1'''1'1'''''1~lo''''' 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.6 >8 16 >4 >17 >0.4 53 

5/18/95 9:20 49000 7.9 8.0 2.60 0.49 0.65 0.29 79 21 

6/15/95 12:10 48000 6.8 8.0 0.89 0.14 0.60 <0.20 79 25 
7/28/95 11:35 48000 2.9 8.3 <0.20 0.26 0.60 0.29 110 40 
8/31/95 12:30 49000 2.4 8.4 <0.20 0.67 0.54 <0.20 68 32 
9/21/95 12:30 46000 1.8 8.4 1.20 <0.10 0.70 <0.20 78 42 
10/31/95 12:15 48000 3.1 8.2 2.90 0.32 0.93 0.29 75 27 
11/16/95 12:20 45000 1.4 8.3 4.50 0.32 0.67 <0.20 100 41 
12/7/95 12:00 48000 3.3 8.1 2.20 0.22 0.78 0.64 76 23 
1/4/96 13:10 46000 2.7 8.2 0.60 <0.10 1.50 0.25 71 7 
2/1/96 11:40 S 9600 18.0 7.8 9.00 0.20 1.40 0.76 29 20 <1 <5 6 <2 6 1 16 
i~l:H!¥ki;i:i:i:i!ii:iin~4§!.$.iiiU:'i':1!:i!iii!i:i!iir!:::;i::;i::,:!:;:::;:i:!:i:i:i:i:i:i:i:!ii:i:i:i:i:i:i:::!:i:::i:::::::i:i:i:i:i:i:i:i:i:i:i'i,i:::::,:i'i::,;:j:i:::::::i::,::i:!::1?J::i:::i:i:;;tilt;:::::::::;?;i:i:!i:iii:::i1ii:::i:n:,:::~i:i:i:i:i::,;;~;:,:::::::::i~:8.:::n: 
2/3/96 9:40 S 35000 2.9 8.2 3.10 0.12 2.00 0.47 38 18 <1 <5 <2 <2 <20 <1 24 
!?(3l96:l:W:m11:rn!il:9;4St s:·y. :: !1 O:HUtH!HWHHH\HHHU:HHU!lj):ji! t:. \ · 1 · ! . : · 1 · \ · 1 · ! . : . li:il nrn::nH!i!WlilU)li!i:i)W. i. Ht.} . t:t. 1:1:f. <1j ·1rn1wt. WH. H! ·~rnmst. f'l>H <2gj. Hmw:zornm1H:t2::u:. :!! . PA :t. Hi 
2/5/96 11:35 S 33000 2.8 8.1 3.70 0.38 0.86 0.45 58 21 <1 <5 2 <2 <2 <2 <10 
:2(~/96tHrn:mH=t:Ut;40:S]t!Hi)4it!lHrnH:ilitili:Hi.iHHil!:iH:il:Hli:i:iH:i!i::H).ilUliH:·:·!·i·:·:·,·,·,·,·:·,·,·,·,·,·;·;·;·,·,-i·:·:·;·,·,·n,·,·,·,·,·,~:,-i·:!i}ti~5jj'!i!:'!1i1S/(!rn:t<2iijH!H=:: .. 4)ji!;i:\:l4irni·i):i26;HH 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >2.3 7 <2 >1.7 3 29 
2/15/96 12:00 40000 2.9 7.6 1.80 0.39 <0.50 0.24 68 26 
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e 
NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH NOJ NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

Cr 

~ag/L 

Cu 

µg/L 

Pb 

pg/L 

NJ 

~Lg/L 

Ag Zn 

119/L µg/L 

UNBNDB 2/20/96 11:00 S 29000 22.0 7.7 4.30 0.26 0.92 0.65 69 19 <1 <5 11 <2 5 <1 27 

[2/20/96[i!li!i!i!ii!!!11;!05jS!!/:!:t1t:l6li:::.l:t!li::::::t!:!:.:il!:i!:i;j;j;!i:i:!:!l!li:!i!if!i:ilil!i'i.l!i.l!i'i!i!i!l!i.i'iii!l.i':!l!'ilil.i:!:!;f:rn:!:Ei1lU:!:Ht:rn:::1:t:t:t<1:1:t:l!lili!<S'.i!iH!!:Hi8:t'!ii:Hlt!!<2il!l!:ili!!l8!:t:t:t:!i:iH3!;t:!i!;!!l:l5flit!l! 
2/22/96 9:45 S 8300 15.0 7.8 7.00 0.23 1.40 0.93 18 12 <1 <5 <4 <2 <4 <1 61 
!2/22/96'"''''''''''·'''·9'50·'.s''''''''''f''''''''''·'''''·'''''''''''''''•'•'''''·'''''''''''''''·'''''·'''''''''''''''''''·'·''''''''"''''''''''''·'''''''''•'''''''··'····················<;:i•'•''''''''"<!r····:·:·:·2 •,•,•.•,•:•.··.;;;i·'''''·····:::{i···········:<w··········5:s'····· 
2/24/96 8:15 S 17000 4.2 8.0 5.50 0.36 0.93 0.96 37 14 <1 <5 <8 <8 <8 <5 37 
12a.wgs1nHTlTt-:-e~2o·sr-rr123n-1·1··:·.·.·.·.·.·.·:···:···1···:r··-·.··1···n1·::trtTntt·\Jrtt:n:1:cu:,:n1r:r···:n:·r·1Tt·iH.·r···Tno.:1T:Tr:'.ds··1n·:·1·w2·:HtnlW<2/H'Hrnu,;s:rnrnm·,._5Tn-tT54·:HH 

4·DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 7.3 <2 >2.7 >1.0 58 
3/28/96 10:10 35000 1.6 8.4 4.10 0.13 0.59 <0.20 99 27 
4/25/96 9:30 36000 3.7 8.4 <0.20 0.30 0.86 <0.20 88 22 
5/31/96 9:50 38000 2.7 8.4 1.80 <0.10 0.62 0.31 140 61 
6/21/96 9:15 35000 2.1 8.5 2.80 0.25 0.73 0.35 220 74 
7/30/96 12:00 36000 1.8 8.1 <0.2 0.10 0.56 0.30 120 40 
8/29/96 12:00 32000 1. 7 8.1 0.6 <0.10 0. 72 0.32 95 35 
9/26/96 10:05 33000 1. 7 a.1 o.5 0.21 o. 77 o.39 91 21 
11n/96 10:35 31000 1.4 7.9 1.9 0.48 1.20 0.57 78 27 
11/22/96 11 :05 S 2300 38.0 7. 7 7.4 0.58 1.50 1.00 19 <6 <0.1 <3 <5 1 <10 <O. 1 11 
-~;1n21oon-t·tr·:most·rs·········3r···········r··tr···1·t····· ..... ·.····1·······················:TtT:·tT!Ti·!·n·t·(Tt'i·!·t·1T:·(············T:T(0·9·TnT~3·t·:·:Tt·14·tT!T'-P0···········,:10·······:<0·1 ········~r···· 
11/24/96 9:25 S 19000 3.6 7.8 3.9 0.47 0.98 0.85 48 9 <0.1 7 <5 <0.1 <10 <0.1 8 

-m~:~=···············:;;r·~·-····K~ ····~~~~~··· ····~·.·;········;:~·,-····~·:~·······~:·~~;.,.,~·~:~~;.,.,~:~·~:-·-·-,·;·~·,··········~~···········~:~·········-~~·-···· ······~s'········-~i\·········:;~·r ······:~}········~~-·-· · 
:iri12ei9$·1·:·i·r1·1·1·~·s3····s·········s·················································································································································fo·ff·········rn············s············6'·1···········f1··········:#0··1·········,s······ 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 >8.0 >6.6 3.6 >3.6 <0.1 26 
12/5/96 14:35 34000 4.0 8.1 2.8 0.47 0.60 <0.20 100 27 
1/31/97 12:15 34000 1.7 8.1 3.3 <0.10 0.84 0.44 69 19 
3/13/97 10:00 44000 3.5 8.0 4.3 <0.50 0. 79 0.30 120 39 
4/17/97 10:35 46000 3.6 8.2 <0.8 <0.50 0.87 0.42 110 27 
5/22/97 11:30 46000 4.7 8.0 2.4 0.26 0.73 0.34 93 34 
6/12/97 12:45 46000 5.5 8.3 1.1 <0.10 0.90 1.40 160 38 
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c, 
NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NHJ TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 

feet umhos NTU mg/L mg/l mg/L mg/L mg/L mg/L ~19/L µg/l ~19/L ,19/l ~19/L 119/L ,,g/L 

UNBNDB 7/10/97 12:20 M 49000 1.9 8.4 0.4 <0.1 0.5 <0.2 180 100 
8/14/97 13:30 M 45000 3.1 8.2 0.4 <0.5 0.8 0.4 85 31 
10/30/97 10:55 M 48000 2.8 8.0 1.0 0.3 1.0 0.3 78 14 
11/21/97 14:30 M 40000 2.8 7.9 3.8 <0.5 0.9 <0.2 150 ~8 
12/6/97 11 :45 s 2000 4PO 8.2 4.2 0.4 ~.o 2.8 560 480 <1 15 11 5 7 <1 45 
12/6/97 11:45 S/F <1 <10 <4 4 <4 <1 17 

j1216/97ltjHffiW!lH1:ljH~5(f'$'jjj'j5i6:f:H:n:Jlfijjjj'j°j'j'jjf'j'j'j'H1i1lf,j,j:f.Ll.:.:.!:!·:·::::::Hl:ljfjfjj'j'j'jj:·:·:·:·:·:·ijffff!j/'f '!jj'j'1'!'!'j'j'HHf'W"lj!jfjWHHlH!1210jj'f'f;l)30;ifH:lf H1:oo:::H::::1:1;0:)f:lH!-i·<illHl:HFOOH:-i 
12/6/97 11:45 S/F 5.6 <1 <10 <4 <2 <4 <1 14 
12/8/97 13:40 S 4300 29 7.7 4.3 <0.5 1.1 1.0 47 34 <10 <40 14 <20 <10 <10 <100 
12/8/97 13:40 S/F <10 <40 11 <20 <10 <10 <100 

j1V8/97fHi:W:::1:::1:}:40[i[/S1jrnf6,9j[/Wiii:!Hi!i/:!Hi!/Hl:iHi::H!:!/'i'ii:i:!i!:!:i!lfiH:::/H!if1f!iHf:!)i:H:::H::::::n:::::::::::::::::!:::H':fH;!f!lli!ii!lHlf:(t0HliWH<40j;[lj[j:j14[Hffj:jjjj<20jj/fHiif"10)ljjf;lii<10j/[ljfj<10Qf!j 
12/8/97 13:40 S/F 6.6 <10 <40 15 <20 <10 <10 <100 
12/10/97 8:40 S 35000 6.0 7.8 2.3 0.2 0.8 0.6 82 24 <1 <4 21 <2 7 <1 20 
12/10/97 8:40 S/F <1 <4 18 <2 6 <1 15 

:121101w:::·:.:·:·:·:·:s~40j'j'S'i:/'1(1,l)if'lH!Hf :jj/'f'i'i:l:[·:·:·:·:)H;[f:;j:[::i[:H!HHif[;;[!;[[[f[j:jftH1:!'ij![i'if["[Hf[j[[[[iH[[[[[ififi[ij[j[[j'j[[[[;f:l[n!lHli[fF<r["['i';·i-p<4Hll![[H'[1;9j'j'j'['jjj"H:2[ji[lj[[l"[7["j'[H"llf'j'<1f':'l'['['j25f'j"[" 
12/10/97 8:40 S/F 10.8 <1 <4 18 <2 6 <1 16 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >3.3 >70 54 >33.3 >38.9 <4 >242 
1/21/98 10:20 M 36000 1.6 8.0 7.2 <0.5 0.8 0.3 43 17 
2/7/98 10:25 S 2400 27 7.8 4.4 <0.5 0.9 0.9 20 8 
2/7/98 10:25 S 3.3 1900 48 7.8 4.4 <0.5 0.9 1.0 70 17 
3/26/98 11:30 S 6970 16 7.7 8.8 0.1 1.0 1.2 2 <1 
:~a~1~~ .. l.LLi.l.L[1~~3DHHSn[i[},qj:j[j[[:[i[i[i[i[i[:[i[i[i[;fHi[i:[j!j;j;j_j![!!:ii[.i.i'i:[n:ii[i[[ji[in[:ii[i[_!:j:j;[:'i[[[if[[lli[ifij:j![i[•[ilili[i[[f!ji[ij[jiji[i[Hi[i~1rn:]:jif:j[[9)gj;ji!ii!ili91;:iiiiljlj[j<2[jrnj!l[.l~:4i.i.l.1.f.[.<21jfj[[[_j}~qL:.:. · 
3/26/98 11:30 S/F ~ <1 <8 ! 7 ] <2 4 <2 11 
3/26/98 11:30 S 7.9 16400 16 7.8 7.5 0.7 1.1 0.6 6 4 
3/28/98 S 32900 15 8.1 2.2 <0.1 1.0 0.3 6 1 <10 <10 <10 <10 <10 <10 <50 
i~t28/~Bj[!:H:::Hiii/l:lil'['['j"jjjSj)!_.1L!HW::::;[j[@j[;[i[;i'j;j'j'j:[;f'['j:_i!'j'i'j'_jji!j[j[i['i;:;[;ii[;jj:iiji[j;[jiji'j'j'j'jjf[['['jl[l:"j'_'j'j'[[[j[!/:li[:::rn::rn<1:jjjf;[j[H·10HHHlii[i1Siijj[iji'f'['4[';'['rn·1·Hs·:·:·r:·::>2::·1:J·r:·4a)ljil] 
3/28/98 S/F ~ <1 <8 ! 11 . <2 <4 <2 23 
3/30/98 11:15 S 35600 7.0 8.1 2.6 0 1.0 0.6 10 5 

)3f30/98jH\j\]U]l\ll11\115jjj;Sl)H\lnl:[:[Hi!:['j:[rn:1:n1H)i[il/[\\i1!):jH:n:::::::1n::::::n:1;:;:)H:!i[!l'l!n:1::1:;::;·,i:i:1:in1l:1;1mm:1;1i;};n::mm11nlililil<tiHHll:i-c;8'.jj;j8£314 :[ff<ii:ilUH)H<:4jflHHl<2dlUHH:12jll)!j 
3/30/98 11:15 S/F 7.9 3 <8 12 <2 <4 <2 11 

4-day average [dissolved metals] >1 <B 10 <2 >1.6 <2 15 

4/21/98 10:50 M 37500 3.2 8.4 15 <0.1 1.0 <0.1 26 4 
6/23/98 9:55 M 46500 3.1 7.9 1.3 <0.05 <1.0 0.090 140 23 
7/16/98 9:15 D 46000 2.8 8.0 <1.3 <1 0.07 0.122 110 18 
8/13/98 8:30 D 7.1 47300 5.1 7.8 <1.3 <1 0.20 0.214 110 14 
10/15/98 10:35 D 46100 2.4 8.0 <1.3 0.85 0.11 0.214 52 7 
11/4/98 9:00 D 9.3 47500 0.9 7.9 2.8 0.69 0.13 0.275 67 10 
12/15/98 8:30 D 11.5 43100 3.7 7.8 2.2 <0.2 0.12 0.184 90 17 
1nt99 8:00 D 9.3 49700 1.9 7.9 1.9 0.45 0.10 0.092 69 10 
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• • NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/l mg/L mg/L mg/l mg/L mg/l 119/l 

Cr 

µg/l 

Cu 

119/l 

Pb 

µg/L 

Ni 

119/l 

Ag 

119/L 

Zn 
119/L 

UNBNDB 1/25/99 10:45 ST 35200 5.8 7.8 5.3 1.07 0.28 0.245 70 9 <1 <8 11 <2 <4 <2 23 
1112Mm::r::1:.ll!li!l'iH!!_!;!:/Sr![H::s,sO:!!!'i'l!i_!!!_[:!:f:l!i_i!['!.lil![!!,!:[!'!:il'li:!i_:!::f!['i![![:[!l!i![!!'l!:!!!!i!•!;jjj:!!H\;!:[!l!!!!!!!!!!!H!:l!i!!!\.!H!!!!;:!!!!![<:tj![![;[\j!j<B·rrnl!i!1!t,t!l:!!l!]!<2·!![!l![Hl!<4:[!ml!lH<2!!:mH:!2~,$::1 
1/27/99 9:40 ST 16000 14.0 7.7 7.3 0.98 0.30 0.551 70 18 <1 <8 5 <2 <4 <2 18 

[1 (27/99 wrnu:irt(:.: 'i ·1. SF[U[H46 i 'il: ·;. ( ! . i '(: .j. [[/ i ·: ·: ·: i ·:: ·i. (: ·: '; · :·: ·: ·: ·;. :· [)[ ·:. ! . ( i rn i. ( 1 ! . Hi·:. >HHW. ( ::! ·:. ( 1 ! l ·:. i. i. i.) nHH( HA!HHHW<B![ Hk[!5!!:::;t [!['521!Hl!H!l4;22ig[1[!>~2.1rnnrnn e:1rn 
1/29/99 8:31 ST 30800 2.4 7.8 5.0 0.61 0.24 0.337 51 8 <1 <8 8 <2 4. 78 <2 16 
;1129/99 :::iu:i ·:rn\s;31\jSP;HHH9~~%HUH\!\i\:!· \.\HHH.\H:\lnHui~nlHH[/ _:!\U\1H. !ii!!j:{HH.\!\Ui .,!!\!;!n!\i\!\ \H.H!H. '<HH!\i\!\j\:ot-1j:j:\n. \!\_<8:\;l!C]JJ<;<2\!l:li\!\:4~3Tjj;lmv=2mg· !HH]1 Mn 

4-day average [dissolved metals] <1 <8 ~ <2 2.8 <2 19.3 

3/3/99 8:30 D 10.5 47200 1.8 8.1 2.2 0.36 0.10 0.122 82 12 
4/12/99 9:40 ST 18200 11.0 8.0 5.4 0.62 0.16 0.407 50 27 <1 <8 9 <2 10.60 <2 17 

(4(14/9~/irlHlii\\:\lH:ll[llr!il:SF![il!:15,7[![[[:1[![[1:i:i:!l:ii!tlilii[i[\\\[lj[[:[\[[[[[i[\[[j[:::l[\[\j[[:\i!\!:!l!!!i!Hl1l::::::::::H:rn:i:!:!]![1j\j\)!:!:)!H!::Hin::l:i!\!!!!!¢t[!i!:!!'\!j:<lH1![lii!10i!!.H!\jjjj<2d:i!ii[i10ji}O~j!l[[j[<2H!i!f]H!j[24/jm 
4/14199 8:15 ST 34400 1.7 8.0 4.2 0.47 0.11 0.282 58 7 <1 <8 10 <2 10.60 <2 12 
:41:i.41.~~:·:·:·:·:·:·:·:·:·········'s'r-'',',''f:5'•'•'•'•'•'•'•'•'•'•'•'•'•'•'•'•'•'•:•:···=···:·•·=·•·•·!·•·=·:·····································:•:•:•:•:•:•:•:•:•:··························<'i''•'·'·'•'·'ss:····i·r~to:·r!·r···-~2:········1q·s:a········:g2············,r···· 
4/16/99 9:20 ST 39800 1.7 7.9 2.7 1.74 0.12 0.184 130 14 <1 <8 14 <2 8.29 <2 12 

;~(:1:~(:~~;:::;:;:;:;:;:;:;:::::::::}JF.:::::::v.:~:::::::::::::::::::::::::::::::::::;:;:;:;:;:;:;:;:;:;:;:;:;:;~~~~;:~;~~:~~:~:~:~:~;~~~i~~~;~~i~:l;~i::::::::::::::~~::::::::::::::,::::~::::::;::::::::::~~34::::::::::;::::::::::~~~~:::: 

5/27/99 9: 15 D 7.8 43800 1.1 8.1 2.0 0.40 0.05 0.153 74 8 
6/30/99 11:15 D 4.3 46200 2.0 8.2 <0.44 <0.2 <0.05 0.162 70 10 
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• . --"' • NEWPORT BAY 

STATION DATE 

UNBCHB 4/24/91 

6/20/91 

TIME 

12:30 

12:40 

Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 119/L 

<2 

33 

Cr 

µg/L 

<6 

<10 

<4 

<30 

Pb 

µ.g/L 

<2 

<20 

<10 

<10 

Ag 
µg/L 

<2 

<2 

Zn 

119/L 

<10 

<10 

7/24/91 14:30 50000 2.4 8.1 0.50 0.70 1.10 4.30 30 16 <1 <5 <5 <10 <40 <3 <20 

3/21/92 12:15 S 7400 22.0 7.7 5.60 0.20 0.90 0.90 16 7 <2 <6 <4 <2 <10 <2 40 

j3/21)921jjj1j!fi!Hl!l12i15jjJ:1S!j!H:::1:11::::11WH:,,m1rn:::::::rn:1rn::w11:Hrn'1rnH:·::H:n:H:::H:':H!Jjj/j;jjjjjjj!·j·ljjj}jjjljjjj!l~irnf:W:irn:111wm:::*Zi:ifH::i::<6j!i/jW::u•Wrn:i:!illie.2jHjiiH1i:-c.1lljjjjj!HH?.!.i.liWi2!)L!.]. 
3/23/92 12:05 S 9200 9.0 7.7 5.00 0.10 0.40 0.80 6 7 4 <6 5 <2 <10 <2 20 

j3l:?a/9~:!iHl:::H:ifi1~:o~:::niti!J5)iiilH1i!iiili1il)liiiliH:l:)·:·:::::::::::H=:1:::::::::::w::::::iw::u::::::iii!H)Wi~:1:::!::::rn::H:::m:i:Hilill!)Hiiiiil1i!ilf2]jl)Wi:rnl<6j:jjj)j1iUi:6iii1iHH1ii41MiJl<1Pi:HWti}2i_ti:i:i1<10jn) 
3/25/92 13:15 S 19000 6.9 7.7 4.40 0.10 <0.10 1.10 7 9 <20 <30 <20 <2 <40 <10 10 

/3125J92jjHfJjjjj/j13)5jHi!S)jj13j)jl?!liH:1!H:::11:1:m::Hi!iH:::H:;)j/!:ilii!l!n!:HW::::1::u::::1H:n::?:;fjiii:i!H!!i:i!H:ifii:i;j:j/!ii:i:!i:!Hi:!:ii<:20jl:/iiHi<30;jtH!iH<20t!i!lW!:<2rnW~i:i<=40i)j;iml<1'01irn:i!ii20l!iHi 
4-0AY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.6 <14 >2 >1 <20 <4 >13 

4/23/92 10:45 47000 1.2 8.2 3.70 <0.10 0.10 <0.10 86 22 <20 <30 <20 <2 <40 <10 20 

10/29/92 11:45 50000 2.1 8.0 0.20 0.15 0.40 0.18 89 41 <20 <30 <20 <2 <40 15 25 

1n/93 11:25 S 9500 660.0 7.8 1.80 0.23 0.58 4.80 1000 120 <20 <30 <20 13 <40 <10 67 

imi9:F\.i·\:\·j·l)\H~1:1:~30\\\Hslii\\16Hl\\Waaot1H1:Eno'A1\:\:1·9':l:ii3¥9o/':\:10123lHiH2J1ri:·1·::4\$0iliHi1'.2oo·:\nHl140i:HHiiH=2o·:·:·:n·<3o.:·~HiH<2ol1:l:·::r1a:1:n·:·1-c:4011::lH!·-:Jo):i:l:ln:1:(·:·: 
1/9/93 11:05 S 33000 11.0 8.0 2.70 0.32 0.45 5.00 47 17 <20 <30 <20 <2 <40 12 27 

j1/9/$3;j.j.j ... j.j.j .... 1.t\10j.\.\Si-\-.18 ...... 4oooq .... 2a;a:::::s.rt.:t:::1;4p:::1:o:2a.: .... ();50j:.:.:e;·aQ ....... .1.50-.... :.:.:$7.:.:.:.:.:.i20: ........ ~3o:.:.; .... <2Q ..... j.j.\<2i·!·!·i···~40 .. !+l·l<1:o:.· .j.j.·.·1s·.j.j. 
1/11/93 15:10 S 35000 16.0 8.0 3.60 0.41 0.96 0.82 91 20 <20 <30 <20 <2 <40 13 17 

w111MllmlHllliH$·1~l.\ll$rn:11.aJi.3100oH)a,pjjljl8l1-Ll.)3;26)m)O,®l:_rnoJa2.l.l.lciS$l.1il:i1)20 .. )l1\.1::2a:).i!\_li:<20 .. i.1.i.!<$6;)i;il:)1<2o):.i ... :):;~:):~m:W40i)i)i)H:i12:H:ii!ill).111::i1i1 
4-DAV AVERAGE (DEPTH INTEGRATED SAMPLES) . <20 <30 <20 >6 <40 >4 36 

2/19/93 11:00 S 22000 180.0 8.0 4.60 0.24 0.74 2.00 290 33 <7 <10 <30 7.2 <3 <4 <20 

:211s193::::1:::rn:::111JiooH:::si:::N1Af!H2sooo:::220~0:i::e.10:::igs;:10:::::0121:::n:;ctao~:::::1~901:1:::1aao:1H1!:11:a~n::i::::i0<r:Hr:H::: .. :1:2::i::i1::<ao;:1::i1H7~1:H::::rn,i:a:::::H:H.<4i:1:i:1i:Hso1ir:H 
2/21/93 10:40 S 20000 9.4 8.0 3.30 0.21 0.41 0.75 43 17 <7 <10 <30 <2 <3 <4 <20 

::P~n~~~;::;:;:::;::::,10:40:::::$:::::1~::::::~#00P.:::~M'c'.Q;,;,,,.~,,;,;,1;1;0,:::::0;Z$::::,:!):.~0.;,;,;,9;7:6':;:::::!7:7.0::::;,;,;,ix3,.,:;;::::::;,ti:,:::;:::::~.~;:;:::;:::il;~O:::::;::n:3i0·::::;:::[;,3:::::::::::14:.::::::::;f7,~::::::; 
2/23/93 10:45 S 40000 4.1 8.2 2.20 0.16 0.48 <0.10 72 14 <7 <10 <30 <2 <3 <4 <20 
·2,fai93···············Jo'4s··'·'ir··'2cf ,.,.4Jt&o&'·=·A·1r'·'·'e'2·'·'·'J'1'o;'····o·Ts'·=·=·o_:fa·····:fo·10·······e6i'·····=····14········'··w·'···'·'·'HH···'····:;;so···=-,-,.,fili •. ,., ... , .. :1:l·=·=·:·.·=·~·········=~2o"'··· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 . >5.3 <30 >7 <3 <4 >40 

3/18/93 10:30 46000 15.0 8.4 1.40 0.12 0.56 0.30 96 22 

10/27/93 11:00 47000 5.0 7.9 0.32 0.38 1.20 0.25 76 25 <5 <10 <20 <2 <40 15 20 
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e 
NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 119/L 

Cr 

Jtg/L 

Cu 

119/L 

Pb 

µg/L 

Ni 
µglL 

Ag 

µg/L 
Zn 

11glL 

UNBCHB 1/25/94 12:50 S 36000 13.0 7.9 5.30 0.47 1.10 0.42 150 13 <5 <10 <20 <2 <40 11 29 

.1/.?~/.~1. ............... tt1:~~ ..... $. .... ..i1 ......... ·.·······················································································.: ... L .... ·.·································-~$. .......... '.!tQ ......... 1~9 .......... ~~-.- .......• '549 ......... .:1J ........... ,~~-·-···· 
1/27/94 12:30 S 40000 23.0 8.0 3.10 0.35 0.50 <0.10 130 30 <5 <10 <20 <2 <40 11 26 
:1hrisf:::::::::::::~:2fa:s:::::F::N~K::: ::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~s::::::::::~io:_:::::::$20::_:::::::h:::::::::~~fr.:_:_:.:x1:.:::_::::::i,::>. 
1/29/94 11:00 S 46000 1.0 8.0 0.94 0.39 0.81 <0.10 160 15 <5 <10 <20 <2 <40 16 35 

:1¥.iW~i::::::::::::::ji~s,·::::$.::::ji:·::::.:::;:::;:;:::;·::::::.:::::::::::.:.:;::·;::::::::::::::::::::::::·:::::·::::::::::::::::::::::::.::::::·:::::::·:::·::::::::.:.::·::::~$.::::.:.::·hP.:::::::::i5~Q::::::::::~::::::::::J~P.::·::::.::11::.:.:.:.:.~~::::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 <20 <2 <40 14 36 

2/7/94 11:50 S 34000 31.0 7.8 5.20 0.64 0.84 0.79 150 24 <5 <10 <20 3.4 <40 10 77 

~Wt9(Ft!rniii:~H:!1:1:15SH~:~s!::i:10::H~~:H:::i::lim!:Htf!::H:::HH:t:H:::Hl::::i:::l:H:::1:1:::!:!i:iil:!:::::H:~:::::::::1·n1::H!1::::::::H:H:f:H::::i:t:H::iH:h~5:::::::i::i:1:o::n:!:::<20:::::::::Ei;4::H:::::<40::tWt:~:12f::l:f:r~uss=~:~·:· 
2/9/94 11:45 S 35000 24.0 7.9 2.80 0.13 0.15 0.43 150 23 <5 <10 <20 <2 <40 <10 20 

;~1~1~r;;;;;;;;;;;;;;;Ji;;~g;;;;;§;;;;;ng;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;:;;;;:;;;;;;;;;;;;;;;;;:;;;;;;;;;;;;;;;:;:;;;;;;;;;;;;;;;,;;;;;;;;;;;;;;;;;;;;;;;,;;;;;;;;;:;;:;J$,;;;;;;;;;;tw;;;;;:;;;1gP:;;:;;;;:;;8;;:;;;;;;;;¥:~9,;;,;;;;;,krn;;;;;;;;;)g;;;;;; 
2/11/94 11:30 S 48000 8.2 . 8.1 1.20 0.13 0.43 0.15 220 34 <5 <10 <20 <2 <40 10 15 

·zj1~/~1·:.·.·.·.:.·.·.;;1··is:::::s:::::N1N··::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::.:::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::::::::::~!f:.:::::::~:ra:::::::::~21f:.:.:::::<f::::::::;;;4ii:::::::::1,-:::::::::::1~::::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 <20 >2 <40 >8 33 

4/21/94 11:00 48000 3.0 8.3 1.60 0.24 1.10 0.34 82 <5 
3/5/95 13:25 S 9900 100.0 8.0 5.10 0.27 1.10 1.60 130 20 <1 <10 11 3 <40 <1 28 
:31sws::,,,,,,,,,,,,,,,,,1a:ao::s,,,,,:,:wA:,,,,,,,,,,,,,,,,,,1:::,,,,,,,,,,,,,,,,,,,,,,,,,,,;::,,,,:i==:=:=:::i,,,,,,,,,,,,,,,:,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,:,,,,,,~~!:':!::,;,:~~o,,,::,,,,,,,4,,,,,,,,,:,::s,:,:,:,:,:,~40,,:,,,=,,,1:w,,,,,,,,,'.6t):::,,, 
3nt95 10:30 S 5900 26.0 7.8 5.10 0.25 1.60 1.30 32 10 <1 <10 6 <2 <40 <1 <10 

:317/95\WW:! HWW:1P!35H$irn!.i :13:HH:lrnU:!rnrnrn HWHWW[/ m:1:. HH!!Wf i:! HH trn< ;[ :i::ni UP). HLL:.: .: : L 1.: .m:.:.:.:.:. i. rn ·;. i. 1]<l]H:rn:H< 1.9(:!i}<4[ jHHr HH4rnHHH!t.:rnn:::-; l :Hf UHH1:MUW 
3/9/95 9:40 S 17000 11.0 8.0 11.00 0.27 1.20 1.00 36 14 <1 <10 <4 <2 <40 <1 <10 
:31919s'.::::::·:·:·:·:·:·:·~r4·;s:·::::::H'.li::::,:::::::::::::::::::::::::::::::,:::::::::::::::::,::::::'::::::::::::::::,:::,:,:::=:=:::,::=::,::=:=:=:=::::,=:::'::::::::::,::::=::::::%:::::::::::Mo:::::::::::hr:::::=::':~2::::::=:=:~lirr:=:=:=::j;{r::::::::::,s:::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 >10 >1 >16 >0.36 35 

3123195 13:30 s 21000 4.2 a.a 9.10 0.29 0.92 1.10 34 13 <1 <10 s <2 <40 1.5 16 
·w2~i9s·H···········1a·i··s·:·:·:·:;;3:·:···:···:·:·:·:·:·:·:···:···:·:·:···:·:·········:·:···········:···:·:·:·:·.·:·:·:·:·:·:·:·:·::···:············:··························· :~i··· ···:·:~·fo:·:·:·:·.·:~{1····:··~r·:·:·:·:1fr·.·····.-~i·········1·:;j£·:·:· 

3/25/95 10:25 S 25000 6.8 8.0 7.00 0.29 0.81 1.00 41 16 <1 <10 <4 <2 <40 <1 <10 

.;v;1s1gs. ·. ·. · .i ~. · .: .1 a, 3¢.[s r. :.r )siHn1w:n:nt1:-: .i.nnntn- !f: :H:! :: ·: · :! L t:Jrn:n: nnn n n 'HH::::w n n :H :nrnHHW H>: 1 · 1 · :.u:: • u:;;n-=1Hnm:: n-:1:oHiHH!H": m:rnu;:.;:2:!HJ<4o :H:H: !1i<1~H :;m1:~1 o 1r 
3/27/95 12:00 S 46000 10.0 8.1 3.70 0.21 0.81 0.65 69 21 <1 <10 <4 <2 <40 <1 20 
::m119·s11·: ·i· l. l. i· [1i:i# s: :· :· 1 ·::1ci:·: · :························································································; ···· · ········ l···················· .. ·········-~1···········~fo···· ····; ··*'······; ·····:;2··········~46'·· 1 ···: ··"i······ ··· :4a ··· r". 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 >4 <2 >17 <1 >29 
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e 
NEWPORT BAY 

STATION DATE TIME Depth EC Turb 

feet umhos NTU 

pH N03 NH3 TKN P04 

mg/L mg/L mg/L mg/L 

TSS 

mg/L 

vss 
mg/L 

Cd 

119/L 

Cu 

Jtg/L 

Pb 

119/L 

NI 

119/L 

Ag 

µg/L 

Zn 

119/L 

UNBCHB 2/1/96 12:05 S 18000 36.0 7.8 7.70 0.33 1.60 0.97 47 18 8 <5 6 <2 5 2 <10 
1211/96!ij:]:H?1;t;12•10;!Sj:!mm8HjnW::·,:;·t1t"t"ttt't'i':':"t't)!HH:::H)!::::::H:!1HH!i)!l)!i!::n:::::::1!!i:HtH!HHHHlH?!YU)i2!::,:unrn:<s:rnum::6l:HWYP!U:lHHHH9lHHHHH:2iHH:!:U6.i!U. 
2/3/96 10:15 S 37000 2.1 8.3 2.10 0.10 1.80 0.38 32 12 <1 <5 <2 <2 <20 <1 39 
·varo1r·····t·········10;20· s···· ···:fo ........... : ··········· ·:·:··., ... , ...................... ········· · · ···t ··· (. ···: ····· · :····· ··························;· ·····rrr·;.:r-r· ··:·~·s r···n··2··rrr · <i·r····· ot20:· ·r:\-=t:u:c:~\. :u 

. 2/5/96 11:50 S 41000 4.8 8.1 · 1.40 <0.10 0.64 0.30 95 27 <1 <5 3 <2 <2 <2 <10 
:21s1s6:Hn: .n:w:1·1ji&s::s:Hrn13: ,:<H: ·::Ht·,·::,·,· t ·, ·, ·: ·: · :):HHwrn:n:n:rn:{ :::·ynrn:::rn:::::rnu:H:!:i:t:rnn. ::!:l:rnt:Hw:1:::n::w:t ~1 :: :}H:!]t<s :H ,:::: 22 rn::::1H::<2H:::): :,1 o :rnrnm{u:: HW-29:HU 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.7 <5 10 >0.7 >3.0 >2.0 22 
2/20/96 11:15 S 28000 20.0 7.7 4.60 0.25 1.00 0.51 97 25 <1 <5 5 <2 6 2 30 

:212019B!i!lill:l:lill!1:1ijt<1HS:!t!tlt!13H!ililt]tl:1:lil:.:!:.:::.t.:.:.:1:.:!:ljltl!l:l:l;ltltl:ltl'ltltlt!:lilt:ti:l:iililtj:l:l'·'lt!:':.:1,;::::::::ti:':li!irntJ:ltl:l:l:1tl:lll:<1t!:1ili1:!:!<5[:!:!!l:ld«2[tlt!tll1:!!"2:lil:ll!t1:'6t::t:l!lt!lP1ll·l·H1·1!<10:fl. 
2/22/96 11 :25 S 21000 6.1 7.9 4.80 0.16 0.88 0.67 28 6 <1 <5 <4 <2 <4 <1 20 

'~~!~~~'::;:;:;:::,:;:1 !:~~,:~::::,,)a,,;:,: 25000 :,·,: 5.6 :,:,:, 8. 1 ,:·,,,.5_50'''''' o.42 ''''''o.92:,:,,,,0.00'''''"' 62 ::::::::::: 11 :,:,:,:,:,:, <1::,:,:,::::::~:,:·:,:,,,,;~-::::,:,:,:,:~,:::::::::: ::,,,:::,:,:,::s '''''''''';~ '''''' 
!Z'24/96:!H:ftl!fi!i!i/:8il5!iSt=t:i!j!13;t:i!f!l!!'l!l:]!'.:'.'l!;:[l;!;:;!;!:!lfl!:![:t't[t[fj:::::1[!;[;![!f:[!i!:!l'::l!!![:[!j;[[!li:!!l[[::1::i!l!ii[[[:t:l!i[[j[['.![[[[::n[::n:::pc.1[:!:t!l!l:H"5l:]tll1[[[;<2:[lHl!l'.:::<2::1rn::111 ... s::1:1:H::1t,;2[ji[H}3lliW: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 <2 <2 >2.0 >0.7 >35.3 
11/22/96 11 :25 S 5400 200.0 8.0 6.8 0.41 1.70 2.00 290 25 1 <3 8 5 <10 <0.1 36 

:1j1122tS6lH::::t::i::1t1112s:11sm::14,2::11:1::::=:n:1::::,1,::::::::1:::::1:1::1::::1:1:::::::::1:1::::nuw1:rnt:1:::1nn:::n:n:1:1::1:tH1t::11rn:1::::::::H:111::::H::t1::::11:1:::1::a::::H1:H:::1a111:1:::H11:1:11·11:::1::<101w:w<o11n:1:mi41;mn: 
11/24/96 9:45 S 23000 3.1 7.9 2.3 0.37 0.76 0.64 60 11 <0.1 7 <5 <0.1 <10 <0.1 7 

Jj1/247S6:[Hi!:H'.:i.i[$!45:[.S'i'i'l;\16j]j[j:[1B:!::i:i:[:i!l:l:l:i[[:tn:::l:lH:::::::'.!l![:'.!li[:t:t:[::f!:i:'.:'.![:j:[!:!l:i![:nf!i:i:i:[:[:j[[H[!:[:j:[:'.:[:l:'.:i:i:;:'.::H::<0:;1l:'.!:!'.[:[S!l!!!!i'.:rn!<'5_l'.i!i!!!;Oj5[!:m:::;~101!n:1:i~0.1jl1i:ii1lH9i'.L1iH 
11/26/96 10:05 S 31000 2.2 8.0 1.5 0.27 0.70 0.49 70 15 0 13 <5 <0.2 <10 <0.1 9 

'i'l)2'erea'''''''''''''1u:05':;s:;:::;:15''''''''''''''::::;;::'.:;:::'.,:''.''.';:::::;;:;:::::;;;:::::,:;;::::;:,,,::::::::::::·:·:::·::::;:;::::::·:::::,:=:·::;:;::·:·;:;;;:;::·::;:::'<cf1:;:;:;:;:16·:·;:;:::::::5:':::::::,:•o·ey:;:;:;·::;:11''::::::··:itb~J:''.''.:'.:'.t~'.':':' 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 11 >7.0 4.0 >3.6 <0.1 25 
12/6/97 12:00 S . 950 1800 8.4 4.7 0.6 7.6 12 3000 2700 9 170 110 78 84 <1 560 
12/6/97 12:00 S/F <1 <10 <4 <2 <4 <1 18 -~2ieNt··············12 &r =s:····2:cr:r ·····r········r················ · ················· ······· ········· ··· ·····:····················································ff:·· ······110 ··· ···n1r ···· ·f6···r···-rQ1·r··r·:<'f ······ sao····· 
12/6/97 12:00 S/F 20.7 <1 <10 <4 <2 <4 <1 16 
12/8/97 12:40 S 8.4 <0.5 1.6 1.1 <10 <40 18 <20 <10 <10 <100 
12/8/97 12:40 S/F <10 <40 17 <20 <10 <10 <100 

:H~?W.~t:::.:.:::::::::n~;#~t::§_::::;i.?;~:::::::::::::::::::::::::·:::::::·:·:::::::::::::::::::::::::::::::::::::::::::::::·:::::::::::::::::::::::::::::::::::::::::::::::::::::::::~1R::::.:::;~+,(::::::.:,:w::::::::::1#.~f :::::::i-@;::::::::,5i9.:.:::::~.l.P.9.::: 
12/8/97 12:40 S/F 22.6 <10 <40 16 <20 <10 <10 <100 
12/10/97 9:00 S 41000 40 8.0 1.7 0.1 0.7 0.6 170 37 <1 <4 23 <2 8.0 <1 23 
12/10/97 9:00 S/F <1 <4 18 <2 7 <1 12 
'1211-01ev······'········9'0Q:·,,s····1a·4····:-... , ... ,: .. ,:,:,:,:,:,.,:,:,:, ......................... ,.,.,.,.,:.:,:,.,:,:,:,:,:,:,:,:,:,:,., ... ·.·······················-,-·-·-,-,.·-,;<i1···: .... ,.-. .,,i:··········:5s············,t:2············a··············;,:-r····:·.···2p······ 
12/10/97 9:00 S/F 16.4 <1 <4 29 <2 7 <1 16 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >2.8 >56.7 61 >25.3 >32.9 <4 >183 
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• C 
NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

UNBCHB 1/21/98 10:00 M 37000 5.2 8.0 4.9 <0.5 0.8 0.3 53 22 
2n/98 10:40 S 7900 140 7.8 6.6 <0.5 1.3 1.9 350 35 
2{1/98 10:40 S 13.1 28000 330 7.9 7.0 <0.5 1.9 2.8 860 80 

Cr 

µg/L 

Cu 

~19/l 

Pb 
µg/L 

Ni 

~19/L 

Ag Zn 

~1g/l 119/L 

3/26/98 11:45 S 21300 93 7.9 7.9 0.5 1.2 0.6 97 7 

:Sl26/98:::rnHWW:1j1H45t;iS'::i:16)4:j:~:H:!:Hi::H:!:H:::[i:!!!i!H!l:f!!:H!:!:!:H:!:[::::Hl:i:1[:in::iHH![:H!::H::![:[i[![:n::i!:H::::i:!:in::::::':n:i:ij!::[:,<1[:n:::l:!i14[/[!;1i:ii[)6H:i:i1:Hi:5!::l::!l:i::[:7:i;[iH::im:"2n:1:1:H:41[Hiiil 
3/26/98 11:45 S/F 16.4 <1 <8 l 9.0 j <2 <4 <2 <10 
3/28/98 S 33700 14 8.1 2.2 0.2 1.0 0.6 18 4 <10 <10 <10 <10 <10 <10 <50 
W28/98[frf:":Trrn·HHH:!S':l!li6AHilli@'H:.rH:HU:W:·1·:·:·:·1·:·:·:·:·:·:·:un,:<:HU!WHH::!)HUH:·:·1HH::H:::1!::U!:i!:::l!!:[[H!:2[H:H:HW:3~:HH·:·:·31;·;·;::·:·1·•hiHHHH:if8'H:U!:Hi-:2HHH.W1)48[W1 
3/28/98 S/F 16.4 <1 <8 I 11 ! <2 5 <2 15 
3/30/98 11 :45 S 45800 4.1 8.1 0.9 0.3 1.0 0.3 8 4 

.W.~R'=~~.,:,:,:,:,,,.,},t~.~-,-~,-,}A.t.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,:,.,.,:,.,.,.,_,:,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,., .. ,.,:,:,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.}.\.,.,.,.,.,.~~.,-,.@53 ... 1,3; .... ,.,.,~f.,.,.,.,.,.,:f.1,.,.,.,.,.}g.,_,:,.)f.HL, 
3/30/98 11:45 S/F 12.1 2 <8 13 <2 <4 <2 <10 

4-day average (dissolved metals] >0.7 <8 14.3 <2 >1.7 <2 >5 

4/21/98 11 :08 M 40800 4.3 8.3 3.1 <0.1 1.0 <0.1 23 2 
1/25/99 15:15 ST 36700 4.0 7.9 5.0 0.99 0.32 0.245 54 10 <1 <8 12 <2 <4 <2 20 

j1/25J99[[[i['lH::iH:i:H:!1:1:HiSFjj:[[16;1[H!H!i:!:H:1!nH::w:r111;::::1r:1:·:1:::::·i[::1::111r:HlH:i[:l:H:!1H:i;!WiHH;!i!!::!:!!iiH:!:i:i[il!l!:il;::::::::11::::1::::;~1::Hl:i!:li:'=8·:1J1:;:12:::;:Lj:j:52:jlj[:\n:P-:4j[t[ijj:j;j[it2::H::!l:!l25jlj::l 
1/27/99 9:50 ST 15700 26.0 7.7 7.5 0.85 0.30 0.673 98 14 <1 <8 5 <2 4 <2 11 

-~i?tis~'··:=:=:=·=····-:,:•:•:•:•:•s#:'''"16';4·:-:•:-:,:•:•:•:,:•:•:•:•:·:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:-:-:-:,:-:-:,:,:,,.,.,.,.,.,.,.;.;.:,:•:•:•:•:•:•:•:•:,:,:-:-:•:•:•:•:•:•:•:•:•jj:1·:•:•:•:•:•:~a'''''j·;·:·:!r:···:·r''''<2·:•:-:,:,:•:4:•:•:•:•:•:•:~i'·:•:•:•:•:·1·?:,:,:• 

1/29/99 12:30 ST 37800 11.0 7.8 3.5 0.60 0.18 0.306 81 8 <1 <8 9 <2 6 <2 17 

,rt!.~~/~,!;J,,,.,:,:,.,.;,:,rt:?,~.;$.f ,:,:~8i1.,.;.;.;.;.;.,.;.,.,.,.,.,.,.,.;,:.:,:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:-:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•!•.•:•:-:•:-:-:•:•:•:•:•:•:•:•:•:~~:,:,:-:•:•:•f.~.,.,:.IJI]JJ];,.,.,!'i:?.:,:•:•:•:•:•:~,:-:.,,,.,.,.f:f.,.,.,.,.,tj;~9,.,., 
4-day average ,[dissolved metals] <1 <8 IULlJ <2 >4.0 <2 <12 

4/12/99 11 :00 ST 17600 15.0 8,0 8.8 0.76 0.25 0.551 59 12 <1 <8 8 <2 11 <2 12 
j4/12J!r9j :nn:l:HH\Hill\\\ljj\j\SF H) ;3;1j\j\Jrnl\::Y::l>HHiH:/ ;)HH]H)!HlllHHWT lH j\l\f:HHHH(l)l\ l\. \':.: ·r:.:.:.:.:. :' i.:.:.:. :T:. :H::~ 1:)Hl\H:'=8.:.: lnn:BH::n !:;Elj.;2:rnum1:1;owrn:nm<2)HH)H!fll1HHH 
4/14/99 11:00 ST 40400 1.1 8.0 2.1 0.33 0.06 0.205 62 7 <1 <8 10 <2 11 <2 11 
A!W~~ ..................... U.L~f.UM!f .: ...... .L. ... U.U.U. ·.:. .. · .·. ·. · ... ·. ·. · .. ." ." ..... · ... ·_ ... · .". · ... ." .L ·. · .. ." .. ·. · .. ." .". · .... · .". ·_ · ..... · ... · ... · ." ....... ~(-.".LU<~·.·_ tw10 :) I'.·. -.~i ·.LU.")( .LU.U~g .. LU.L ~~~LL 
4/16/99 12:10 ST 49500 2.3 8.0 1.3 0.53 <0.05 0.153 150 13 <1 <8 17 <2 7 <2 12 

iM~6/~~:.1.LLU.:.f.LU.Lu.$FUjA;3j:[WH!::HU:i:!:i:H:J:H·n:·:·:·:)?\::!li!U:YHi?:::nrn:=rnu:n:P)\n:\:\U:ii!:i:i!W\!H:!.W::°:'H<1[:jUU:i:-.a:'dJJIJ]/:1~2H:rn:::1:1:1;1:rn1:w-.2:1:r:H:::1;0wrn 
4-day average [dissolved metals] <1 <8 ~ <2 9.7 <2 >7.0 
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DANA POINT HARBOR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 119/L µg/L µg/L 119/L 119/L µg/L 119/L 

DAPTHE 11/9/95 11:15 54000 0.6 8.2 <0.20 <0.20 0.41 <0.20 86 8 
5/31/95 11:30 48000 3.1 8.2 1.70 <0.10 0.38 <0.20 81 32 
10/23/95 13:55 54000 0.9 8.1 <0.20 <0.10 <0.50 <0.20 61 10 
12/23/95 11:35 s 48000 3.4 8.2 <0.20 <0.10 0.76 <0.20 130 43 <1 <10 <20 <2 <40 <10 21 
12/25/95 O:OO s 48000 0.9 8.3 <0.20 0.22 0.51 <0.20 130 · 41 <1 <10 <20 <20 <40 <10 <10 
12/27/95 11:25 s 48000 1.1 8.1 .<0.20 <0.10 0.52 <0.20 100 27 <1 <10 <20 <20 <40 <10 <10 

2/21/96 11 :10 s 37000 5.8 8.2 <0.20 <0.10 0.52 0.39 89 29 <1 <5 9 <4 11 <1 17 
2/23/96 11 :20 s 42000 u 8.2 0.20 0.16 <0.50 <0.20 69 20 4 <5 <8 <8 <8 <5 22 
2/25/96 10:15 s 47000 1.5 2.1 <0.20 0.17 0.54 0.21 94 26 <1 <5 <8 <8 8 <5 17 

10/16/96 13:05 43000 0.9 8.2 <0.2 0.41 0.71 0.20 100 20 
1/15/97 14:50 s 27000 9.1 8.1 0.3 <0.1 <0.5 0.25 77 26 <0.1 3 <3 <0.1 <5 <0.1 <2 

1/17/97 12:35 s 31000 3.4 8.0 <0.4 <0.1 <0.5 0.22 120 34 <0.1 3 <3 <0.1 <5 <0.1 13 

1/19/97 10:50 s 31000 3.1 8.1 <0.2 <0.1 0.62 <0.2 110 20 <0.1 3 <3 <0.1 <5 <0.1 <2 

4/30/97 9:20 48000 1.4 8.1 <0.8 0.22 <0.5 <0.2 82 30 
10/17/97 9:30 M 49000 0.8 8.2 <0.2 <0.1 0.5 0.22 130 34 <1 <5 <4 <2 11 <1 65 

10/28/98 9:40 D 8.1 51400 5.1 7.9 <1.3 0.5 <0.05 0.09 170 27 

6/23/99 9:00 D 9.3 47000 3.9 8.1 <0.44 <0.2 <0.05 0.06 63 9 
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·- ".......__,,, -DANA POINT HARBOR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
feet umhos NTU mglL mglL mglL mg/L mg/L mg/L µg/L µg/L 119/L ~19/L ~19/L µg/L pg/L 

DAPTEB 8/29/91 11:20 51000 0.7 8.0 0.30 <0.10 <0.10 <0.10 180 130 
6/24192 11:30 49000 0.8 8.0 <0.20 <0.10 0.90 <0.10 27 17 
11/24/92 11:30 51000 2.5 8.1 <0.20 <0.10 0.23 0.17 120 38 
2/18/93 13:00 S 41000 14.0 8.1 0.45 0.51 0.70 <0.10 74 7 <7 <10 <30 <2 <3 <4 59 
2/18/93 s 10 47000 82.0 8.1 <0.2 0.55 1.30 0.31 260 37 <7 18 84 13.0 <3 <4 140 

- 2/20/93 9:30 S 44000 6.1 8.2 0.55 0.28 1.00 0.14 78 26 <7 <10 <30 <2 <3 <4 29 
2/20/93 s 11 47000 7.8 8.1 0.36 0.10 0.32 0.17 83 25 <7 <10 <30 3.4 <3 <4 <20 
2/22/93 12:30 S 47000 4.2 8.1 0.97 0.16 0.52 <0.03 94 26 9 <10 <30 <2 <3 <4 61 
2/22/93 s 10 49000 5.2 8.1 0.40 0.12 0.28 <0.10 63 30 <7 <10 <30 <2 <3 <4 27 
4·DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 >6 >28 >5.5 <3 <4 >55.7 
6/5/93 12:44 S 41000 5.6 8.1 0.60 0.22 0.83 0.56 67 20 <20 <30 <20 <2 <40 <10 17 
6/5/93 s 11 48000 3.6 8.1 <0.20 0.20 0.70 0.28 62 20 <20 <30 23 <2 <40 40 48 
6ll/93 13:45 S 50000 1.0 8.1 <0.20 <0.10 0.57 0.22 110 28 <20 <30 61 <2 <40 42 51 
6ll/93 s 13 50000 7.5 8.0 <0.20 <0.10 0.60 0.32 150 38 <20 <30 57 <2 <40 35 48 
6/9/93 13:00 S 50000 1.1 8.1 <0.20 <0.10 1.20 0.23 90 23 <20 <30 31 3.4 <40 18 150 
6/9/93 s 12 50000 5.3 8.0 <0.20 <0.10 0.66 0.21 90 22 <20 <30 24 <2 <40 27 35 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 34 <2 <40 34 44 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 <20 <20 <40 <10 31.3 
2/21/96 10:20 S 34000 10.0 8.1 0.60 0.15 0.76 0.66 90 25 <1 <5 15 <4 17 <1 38 
2/21/96 10:25 S 12 <1 <5 19 <2 16 <1 30 
2/23/96 10:30 S 43000 1.2 8.1 0.30 0.19 <0.50 <0.20 83 24 <1 14 10 <8 <8 <5 27 
2/23/96 10:35 S 7 <1 <5 <8 <8 <8 <5 35 
2/25/96 9:30 S 40000 6.6 2.1 . 0.40 0.29 0.75 0.40 80 26 <1 <5 <8. <8 <8 <5 37 
2/25/96 9:35 S 16 <1 <5 <8 <8 11 <5 36 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 >6.3 <8 >9 <5 33.7 
10116/96 13:35 43000 2.3 8.1 <:0.2 0.36 <0.5 <0.2 98 19 
1/15/97 17:05 S 25000 22.0 8.0 0.4 <0.1 0.82 0.62 96 24 <0.1 <:1 5 1 <:5 <0.1 17 
1/15/97 17:05 S 7 0.3 4 7 2 <5 <0.1 22 
1/17/97 11:35 S 30000 1.9 7.9 <0.4 <0.1 <0.5 <0.2 180 34 0.9 3 7 <0.1 <5 <0.1 21 
1/17/97 11:35 S 8 0.3 3 5 0.7 <5 <0.1 18 
1/19/97 9:50 S 32000 5.8 8.0 0.3 <0.1 0.72 0.43 99 29 1 3 4 0.6 <5 <0.1 10 
1/19/97 9:50 S 10 0.3 3 7 0.5 <5 <0.1 14 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) 0.3 3.3 6.3 1.1 <5 <0.1 18 
4/30/97 10:25 48000 5.0 7.9 <0.8 0.23 <0.5 0.22 110 38 
10/17/97 8:30 M 49000 5.7 8.0 <0.2 0.19 0.5 0.47 120 40 <1 7.2 7.6 <2 23 <1 56 
10/28/98 9:40 D 8.1 51400 5.1 7.9 <1.3 0.5 <0.05 0.09 170 27 
6/23/99 9:00 D 9.3 47000 3.9 8.1 <0.44 <0.2 <0.05 0.06 63 9 
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DA~OINT HARBOR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
feet umhos NTU mg/L mg/L mg/l mg/L mg/L mg/l ~19/L µg/L µg/L pg/L ,.gtl µg/L µg/L 

DAPlWB 11/9/95 10:10 56000 0.4 8.2 <0.20 <0.20 0.45 <0.20 85 <5 
5/31/95 11:00 48000 2.0 8.1 <0.20 <0.10 0.42 0.22 82 38 
10/23/95 13:30 52000 2.1 8.0 <0.20 <0.10 0.57 0.20 78 12 

12/23/95 11:00 S 45000 4.4 8.2 <0.20 0.18 1.00 0.26 110 , 40 <1 <10 <20 <2 <40 <10 19 
12/23/95 11:05 S 11.2 47000 <1, <10 <20 <20 <40 <10 22 
12/25/95 7:40 S 48000 1.2 8.2 <0.20 0.25 <0.50 <0.20 170 69 <1 <10 <20 <20 <40 <10 100 
12/25/95 7:45 S 4.6 46000 <1 <10 <20 <20 <40 <10 26 
12/27/95 11:00 S 47000 0.9 8.1 <0.20 <0.10 0.53 <0.20 89 24 <1 <10 <20 <20 <40 <10 13 
12/27/95 11:05 S 10.8 48000 <1 <10 <20 <20 <40 <10 64 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 <20 <20 <40 <10 37.3 
2/21/96 10:45 S 34000 8.9 8.2 0.40 <0.10 0.66 0.52 82 27 2 <5 12 <4 15 <1 25 
2/21/96 11 :15 S 3.8 <1 <5 8 2 16 <1 22 
2/23/96 10:50 S 42000 1.0 8.2 <0.20 0.16 <0.5 <0.20 71 28 <1 <5 97 <8 <8 <5 28 
2/23/96 10:55 S 7.8 <1 8 11 <8 <8 <5 34 
2/25/96 9:50 S 41000 5.3 2.1 0.50 0.23 0.62 0.43 73 25 <1 <5 <8 <8 <8 <5 46 
2/25/96 9:55 S 15.6 <1 <5 <8 <8 8 <5 20 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >2.7 >6.3 >0.7 >8.0 <5 25.3 
10/16/96 12:35 42000 1.2 8.2 <0.2 0.40 0.60 <0.2 100 21 
1/15/97 16:05 S 26000 36.0 8.0 <0.2 <0.1 0.59 0.47 170 40 0.2 4 9 6 <5 <0.1 39 
1/15/97 16:05 S 10 0.2 4 14 4 <5 <0.1 32 
1/17/97 12:05 S 30000 1.8 8.0 <0.4 0.27 <0.5 0.30 130 31 <0.1 3 5 <0.1 <5 <0.1 13 
1/17/97 . 12:05 S 7.6 <0.1 3 10 0.5 <5 <0.1 14' 
1/19/97 10:20 S 32000 1.6 8.1 <0.2 <0.1 <0.5 0.25 96 25 <0.1 3 5 0,3 7 <0.1 16 
1/19/97 10:20 S 9.2 <0.1 3 4 0.3 <5 <0.1 8 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <0.06 3.3 9.3 1.6 <5 <0.1 18 
4/30/97 10:10 49000 2.1 8.0 <0.8 0.18 <0.5 <0.2 100 38 
10/17/97 9:00 M 48000 3.9 8.2 <0.2 <0.1 0.6 0.37 140 40 <1 <5 9.3 <2 <4 3.3 76 
10/28/98 10:00 D 7.8 51800 2.6 8 <1.3 0.43 <0.05 0.15 160 24 
6/23/99 9:30 D 9.3 47300 4.7 8.1 <0.44 <0.2 <0.05 0.08 82 13 
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e C 
DANA POINT HARBOR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TK.N P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~19/L µg/L ~ig/L ~,g/L i1g/L µg/L ~19/L 

DAPTLB 8/29/91 13:25 51000 3.00 8.00 <0.20 <0.10 <0.10 <0.10 93 59 
6/24/92 13:30 50000 2.20 8.00 <0.20 <0.10 0.60 <0.10 150 47 
11/24/92 12:45 51000 2.90 8.20 <0.20 <0.10 0.27 0.30 49 20 
2/18/93 14:15 S 44000 16.00 8.10 <0.20 0.57 1.30 0.21 120 25 15 16 32 2.3 <3 22 74 
2/18/93 s 9 48000 15.00 8.10 <0.20 0.59 0.74 0.29 140 29 <7 <10 <30 <2 <3 <4 56 
2/20/93 10:45 S · 43000 9.10 8.10 0.56 0.11 0.31 0.36 85 26 <7 <10 <30 <2 <3 <4 <20 
2/20/93 s 13 47000 15.00 8.10 0.40 0.10 0.26 0.57 110 29 <7 <10 <30 2.2 <3 <4 <20 
2/22/93 14:00 S 49000 4.20 8.10 0.39 0.13 0.28 <0.10 76 23 <7 <10 <30 <2 <3 <4 <20 
2/22/93 s 9 49000 5.30 8.10 0.37 0.12 0.26 <0.10 88 28 <7 <10 <30 <2 <3 <4 21 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 <10 <30 >0.7 <3 <4 >25.7 
6/5/93 14:45 S 48000 5.50 8.00 <0.20 0.13 0.75 0.32 91 25 <20 <30 <20 <2 <40 <10 26 
6/5/93 s 10 49000 7.50 8.00 <0.20 0.11 0.71 0.43 81 21 <20 <30 50 <2 <40 48 43 
617/93 15:50 S 50000 3.30 8.10 <0.20 0.10 1.80 0.19 60 18 <20 <30 44 <2 <40 15 23 
617/93 s 12 50000 4.30 8.00 <0.20 0.10 0.59 0.22 84 25 <20 <30 39 <2 <40 <10 23 
6/9/93 14:30 S 50000 2.80 8.00 <0.20 0.12 0.38 0.12 87 16 <20 <30 <20 <2 <40 20 34 
6/9/93 s 13 50000 5.20 8.10 <0.20 0.11 0.33 0.12 100 24 <20 <30 <20 <2 <40 19 19 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 >30 <2 <40 >22 28 
10/27/93 11:30 S 11 47000 3.80 8.00 <0.20 0.33 0.46 <0.10 100 31 
4/26/94 12:25 S 51000 3.10 8.00 0.59 0.16 0.45 <0.20 41 10 <5 <10 <20 <2 <40 15 21 
4/26/94 s 11 <5 <10 <20 <2 <40 11 25 
4/28/94 11:45 S 48000 1.80 8.00 0.33 0.17 0.53 0.52 77 32 <5 <10 <20 <2 <40 <10 14 
4/28/94 s 15 <5 <10 <20 <2 <40 <10 16 
4/30/94 10:00 S 52000 1.80 8.00 <0.20 0.18 0.66 0.44 57 25 <5 <10 <20 <2 <40 <10 <10 
4/30/94 s 11 <5 <10 <20 <2 <40 <10 16 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 <20 <2 <40 >3.7 19 
5/5/94 14:30 a 48000 1.80 8.20 <0.20 0.25 0.7 0.33 75 13 
11/9/94 11:00 55000 0.42 8.20 <0.20 0.22 0.54 <0.20 110 21 
5/31/95 12:15 55000 2.20 8.10 0.21 <0.10 0.32 0.37 42 20 
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e 
DANA POINT HARBOR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 119/L µg/L µg/L 119/L ftg/L µg/L µg/L 

DAPTLB 10/23/95 14:25 54000 0.60 8.10 <0.20 0.13 0.52 0.20 57 10 
12/23/95 11 :55 S 47000 3.70 8.20 <0.20 0.17 0.52 <0.20 110 27 <1 <10 <20 <20 <40 <10 16 
12/23/95 12:00 S 12.6 47000 <1 <10 <20 <20 <40 <10 55 
12/25/95 8:20 S 48000 1.30 8.20 <0.20 0.13 0.57 <0.20 180 62 <1 <10 <20 <20 <40 <10 23 
12/25/95 8:25 S 12.6 46000 <1 <10 <20 <20 <40 <10 28 
12/27/95 11:45 S 48000 1.00 8.10 <0.20 0.19 0.53 <0.20 89 44 <1 <10 <20 <20 <40 <10 10 
12/27/95 11:50 S 12.2 48000 <1 <10 5 <2 <40 <10 <10 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 >1.7 <20 <40 <10 >27.7 
2/21/96 11:40 S 36000 2.10 7.90 0.30 <0.10 <0.50 0.30 49 11 <1 <5 11 <4 14 <1 26 
2/21/96 11:45 S 12 <1 <5 8 <2 14 <1 20 
2/23/96 11:50 S 43000 1.50 8.20 <0.20 0.20 <0.50 0.24 91 34 <1 <5 12 <8 <8 <5 24 
2/23/96 11:55 S 8.4 <1 7 <8 <8 <8 <5 26 
2/25/96 10:40 S 45000 2.10 2.10 0.20 0.22 <0.50 <0.20 84 27 <1 <10 <8 <8 <8 <5 16 
2/25/96 10:45 S 16 <1 8 22 <8 11 <5 41 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >5 >10 <B >8.3 <5 29 
10/16/96 14:05 40000 1.0 8.2 <0.2 0.34 <0.5 0.65 110 20 
1/15/97 18:05 S 27000 3.4 8.1 <0.2 <0.1 <0.5 <0.2 90 26 <0.1 3 <3 0.5 <5 <0.1 9 
1/15/97 18:05 S 9.6 <0.1 3 <3 0.8 <5 <0.1 9 
1/17/97 13:05 S 31000 2.0 8.0 <0.4 <0.1 <0.5 <0.2 120 26 <0.1 3 <3 <0.1 <5 <0.1 10 

1/17/97 13:05 S 8.4 <0.1 3 4 0.6 <5 <0.1 10 
1/19/97 11:10 S 32000 1.9 8.1 <0.2 <0.1 <0.5 <0.2 120 32 <0.1 3 <3 <0.1 <5 <0.1 6 
1/19/97 11:10 S 9.6 <0.1 3 <3 0.4 <5 <0.1 7 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES). <0.1 3 <3 0.6 <5 <0.1 8.6 
4/30/97 10:55 49000 2.2 8.0 <0.8 0.38 <0.5 0.20 78 28 

10/17/97 10:15 M 48000 2.6 8.1 <0.2 <0.1 0.5 0.24 99 30 <1 <5 5.2 <2 21 <1 46 

10/28/98 9:00 D 9.3 52200 3 8 <1.3 0.42 <0.05 0.153 150 22 
6/23/99 8:45 D 12.4 47600 5.2 8 <0.44 <0.2 0.056 <0.061 84 10 
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e 
DANA POINT HARBOR 

STATION DATE TIME Depth EC Turb pH NOJ NHJ TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~,g/L ~19/L µg/L ~19/L ~19/L ~19/L µg/L 

DAPTLR 6/24/92 13:05 50000 1.8 8.0 0.20 <0.10 0.80 0.30 81 29 
11/24/92 12:30 50000 1.6 8.1 <0.20 <0.10 0.21 0.29 99 36 
2/18/93 14:00 ST 47000 9.8 8. 1 <0.20 0.58 1.60 <0.10 78 19 <7 <10 68 2.7 <3 <4 46 
2/18/93 s 16 48000 14.0 8. 1 0.34 0.56 1.00 0.15 120 73 c.7 c.10 c.30 <.2 <.3 <.4 39 
2/20/93 10:30 ST 43000 15.0 8. 1 0.54 0.17 0.30 0.30 81 · 24 <7 <10 <30 <2 <3 <.4 <20 
2/20/93 s 15 47000 25.0 8.1 0.38 · 0.12 0.41 0.37 110 30 <.7 <-10 c.30 c.2 <3 <.4 <20 
2/22/93 13:30 ST 49000 3.6 8.1 0.39 0.14 0.32 0.23 83 23 <7 <10 <30 <2 <3 <4 <20 
2/22/93 s 13 48000 7.8 8.1 0.38 0.10 0.21 <0.3 94 28 <7 <10 <30 <2 <3 <4 <20 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 <10 <30 <2 <3 <4 >13 
6/5/93 14:45 S 46000 5.3 8.1 0.25 0.16 0.73 0.36 49 16 <20 <30 <20 <2 <40 <10 24 
6/5/93 s 13 49000 7.2 8.0 <0.20 0. 11 0.61 0.35 140 37 <2 <30 <20 <2 <40 <10 24 
6nt93 15:30 s 50000 2.4 8.1 <0.20 0. 12 0.57 0.14 78 23 <20 <30 46 <2 <40 22 19 

6fl/93 s 13 50000 6.2 8.1 <0.20 0. 11 0.59 0.19 100 26 <20 <30 52 <2 <40 <10 31 
6/9/93 14:15 s 50000 2.3 8.1 <0.20 0. 11 0.44 <0.10 94 19 <20 <30 52 <2 <40 20 18 

6/9/93 s 13 50000 6.2 8.1 <0.20 0. 13 0.66 0.14 97 20 <20 <30 <20 <2 <40 25 22 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 >17 <2 <40 >8 >18 
10/27/93 11:10 S 16 48000 5.1 7.9 <0.20 0.23 0.71 <0.10 89 22 
4/26/94 12:00 S 52000 2.2 8.0 0.74 0.16 0.69 <0.20 52 16 <5 <10 <20 <2 <40 11 18 
4/26/94 s 13 <5 <10 22 <2 <40 <10 24 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 >7.3 <2 <40 <10 17.3 
11/9/95 10:45 55000 0.6 8.2 <0.20 <0.20 0.84 <0.20 74 14 

5/31/95 12:00 48000 3.1 8.1 0.29 0.13 0.56 0.52 39 21 
10/23/95 14:10 54000 8.1 <0.20 <0.10 0.5 <0.20 71 12 
12/23/95 11:45 S 48000 4.0 8.2 <0.20 0.16 0.85 <0.20 120 26 <1 <10 <20 <20 <40 <10 15 

12/23/95 s 16 47000 <1 <10 <20 <20 <40 <10 31 

12/25/95 8:10 S 47000 0.9 8.2 <0.20 <0.10 <0.50 <0.20 120 33 <1 <10 <20 <20 <40 <10 33 
12/25/95 s 16 46000 <1 <10 <20 <20 <40 <10 27 

12/27/95 11:35 S 48000 1.9 8.2 <0.20 <0.10 <0.50 <0.20 88 22 <1 <10 <20 <20 <40 <10 16 

12/27/95 s 12.6 47000 <1 <10 <20 <20 <40 <10 13 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 <20 <20 <40 <10 23.7 
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e ·~--/ 

DANA POINT HARBOR 

STATION DATE TIME Depth EC Turb pH NOJ NHJ TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 119/L µg/L µg/L µg/L µg/L 119/L 119/L 

DAPTLR 2/21/96 11:30 S 35000 3.2 8.1 0.30 <0.10 0.52 0.25 76 27 28 <5 11 <4 21 <1 25 
2/21/96 s 15 <1 <5 9 <2 9 <1 26 
2/23/96 11:40 S 43000 1.3 8.1 0.20 0.15 <0.50 <0.20 72 23 <1 <5 <8 <8 <8 13 24 
2/23/96 s 7 <1 B 10 <B <B <5 19 
2/25/96 10:30 S 44000 2.6 2.0 0.30 0.23 <0.50 0.24 73 ·21 <1 <5 56 <8 8 <5 31 
2/25/96 s 18· <1 <5 78 9 <8 <5 20 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >2.7 32.3 >3 >3 <5 21.7 
10/16/96 13:50 41000 5.6 8.2 <0.2 0.51 <0.5 0.28 83 17 
1/15/97 17:50 s 26000 8.2 8.0 <0.2 <0.1 <0.5 0.20 110 28 0.2 3 20 <5 <0.1 12 
1/15/97 s 12.8 <0.1 3 8 0.7 <5 <0.1 11 
1/17/97 12:50 s 30000 2.0 8.0 <0.4 <0.1 0.55 <0.2 72 22 <0.1 3 <3 <0.1 <5 <0.1 8 
1/17/97 s 13 <0.1 3 <3 0.3 <5 <0.1 9 
1/19/97 11:05 s 32000 3.0 8.1 <0.2 <0.1 <0.5 <0.2 110 26 <0.1 3 <3 <0.1 <5 <0.1 8 
1/19/97 s 14.2 <0.1 3 4 0.3 <5 <0.1 8 
4-DAY AVERAGE (DEPTH INTE.GRATED SAMPLES) <0.1 3 >4 0.43 <5 <0.1 9.3 
4/30/97 10:40 49000 2.4 8.0 <0.8 <0.1 <0.5 <0.2 86 29 
10/28/98 9:40 D 8.1 51400 5.1 7.9 <1.3 0.5 <0.05 0.09 170 27 

6/23/99 9:00 D 9.3 47000 3.9 8.1 <0.44 <0.2 <0.05 0.06 63 9 
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• • HUNTINGTON HARBOUR 

. TATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 
Cr 

119/L 

Cu 

119/L 

Ni 

,,g/L 
Ag 

11g/L 
Zn 

,,g/L 

TGDC05j1129/98jllililHliljH1!1:,3Sl·l;S1:111:il(:11;1!ll~4001:;:ilt::2s::;:1:1:t11;:::;:·4i6[!j·j:j0166j;:;:;12~011·:H;-0;49;:1:1111;se:1:w;y:21:1::;:;rn;,;,l/ij;j;:;:;<10[Wlll![i1!2!):1HH!14l[ll[ltHfiic10f[i[i!H"=10m:n;:asi5[H: 
1129/98 11:35 S/F <10 <10 <10 <10 <10 <10 <50 

.• 1!?..H~.?. .......... -.... 1P.1$. ..... $. ... -.............. 1~P.R9. ...... -~ •. ~ ........ ~~-9. .... _.~g __ g_ .... :9._g9 ....... 9/?:. ...... 9.1?~ ......... n .......... _.g!?. .......... ~w ........• ~nP. ........• ~-*!~.-... -.-~1P ... -... -.'.".~& ........• ~19 ......... :f9.R: ... . 
1/31/98 10:45 S/F <10 <10 <10 <10 <10 <10 <50 

:21mitm:H:1i::::1:::H:::H1:1HHSH::1H:::H:::m42000::::::1z;s:n:H1%w.:.250~2::.:.:.c:o;:s:.:.:.:oa::.1.:.0!2s::.:::11:sa1H1::H:i.:20:::1:rn:ps1011:rn:::~10::::::::;:1:1:H::L:.1*10:rn:::H-<rn:::1::111~10:11:trn:;;;so:::: 
2/2/98 S/F <10 <10 <10 <10 <10 <10 <50 

4-day average [dissolved metals] <10 <10 <10 <10 <10 <10 <50 
:5113;9a:::11:::·:·r1t1:1::S§1:::sHH1it::m:1111:11:2as1::::1::::w::::::::a,2.;.:::.1;a;:;:·:!!o,osi:i:::1,aH:::1:o.a3i;fil·:::n:!:::n::1:;2s·::H::::::<21::::::H:s,3%H1;1:aA,911:,:;1114Aljl:::::oct<y::1:::H:<21::::1H:114z:1t11i 
5/13/98 11:56 S/F <2 <10 I 2.33 ! <2 <10 <2 <10 
5/15/98 S 39400 1.3 8.4 <0.5 0.06 1.2 0.31 260 24 
5/15/96 S/F <2 <10 ! 14.7 ! <2 <10 <2 <10 

~W~· . 1~!~ s7c A~~ 1,l M :~:::::~:[~;~:~;~:::::'.:: w ~ 31~ Etr~! ~l~ :~-- ~J 
6/25/98 M 48300 1.8 7.9 <1.3 0.08 1.4 0.18 25 9 
6/25/98 M 49800 8.9 8.0 <1.3 0.09 1.2 0.34 120 22 
10/26/96 9:45 D S 47700 0.6 B.1 <1.3 0.98 0.06 0.245 18 12 
3/25/99 ST S 8220 21 8.2 2.02 2.0 0.2 0.337 84 28 < 1 <8 12.1 7 .35 8.42 <2 82.4 

. 3/~~~~n.H: !ili:iHlilf !l!n!!~!SP!if f ;:::: 1:si:HlflHl!lllHll!Hln:1::::n:::Hl!if !ii:Hl!lf :::: :!!!:!. :f:.:. :: H::::: ::l: ::Hf:::. :f lll!:. !l:·:. liiH! ::::! f :::: i :f !!: i:f :i: !if :f !:f Hf $1 :::: :: ::::::;:;a. i:i l !;,:s102:;; l:!l!f f<2Uililil :a, B9if Hlil!l!.:2::::1~:!i!WP:! ff: 
3/27/99 11:40 ST S 28600 6.4 8.0 1.06 0.84 0.18 0.306 63 51 <1 <8 10.9 <2 10.1 <2 18.0 

. ~~·t1.~9:. ·. ·. ·: ... ·. ·. ·.: ... :. ·. '$FTn·n:s lHilTl:U'i'!.:. L[ i. UL·.: ii. ·ny ::n. L ::i .: . !H. :1: ! ... ! . i!H !j ::1ll[!jl!!H!: · 11. ·1·1·;·n·!·i·1T1·;· ;·;·:·1 :· i ·;rn;W!i< 1 !: L ::l:!W<B :w:I ill9;24!!i h; [;f<2 j HHTFFl8['l![!Hj'~:2q· H. ;).Q;~; .J. 
3/29/99 13:25 ST S 34900 5.2 8.2 <0.44 0.6 0.11 0.245 68 13 <1 <8 12.4 2.45 <4 <2 16.1 

.iM?.~.(~-~- ··························!?FU.U.U.!§LL!.U.U.U.LU.l.U.!.U.u.:.f.U.U.!.·.·.·.·.u.·.·.·.u.·.!. ·.·.·.·.:.:.:.·.:.: .. ·.l.J.!.U.U.U!.U.i.·.u.u.u:':1U.U.U.~~-u1TI[?[Ju.;fg __ :,:.:.:.:H:4!.U.U.l.~?.LU.U:<1.9U.1 
4-day average (dissolved metals] <1 <8 ~ <2 >8.2 <2 >9.2 

6/24/99 15:35 D S 50200 7.6 8.2 <0.44 0.68 <0.05 0.343 130 34 
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• HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH NOJ NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 119/L JJQ/L J.tg/L 119/L 119/L ,.,g/L 

HUNHAR 11/10/94 13:15 s 53000 3.0 8.2 <0.20 <0.10 0.60 <0.20 70 14 <1 <10 3 <2 <40 <0.3 20 

11/12/94 10:00 s 51000 1.4 6.9 <0.20 <0.10 0.77 0.28 69 19 <1 <10 <10 <2 <40 <0.3 26 

11/14/94 12:45 s 52000 1.4 8.2 <0.20 0.16 0.60 0.27 86 10 <1 <10 9 <2 <40 <2 17 

3/11/95 9:45 s 20000 16.0 8.0 1.30 0.12 0.78 0.45 34 11 <1 <10 5 <2 <40 <1 20 

3/13/95 11: 15 s 39000 2.4 8.1 0.40 <0.10 0.34 0.25 59 ~9 <1 <10 <4 <2 <40 <1 16 
0

3/15/95 10:30 s 50000 1.9 8.2 <0.20 0.29 0.58 0.25. 80 40 <1 <10 <4 <2 <40 <1 13 
12/13/95 9:35 s 40000 12.0 7.7 3.80 0.51 1.90 0.78 66 23 <1 <10 <4 <4 <2 <40 <1 

12/15/95 8:45 s 44000 1.9 8.0 0.40 0.44 0.74 0.27 97 26 <1 <10 6 <2 <40 <1 11 

12/17/95 9:45 s 48000 2.6 8.1 <0.20 0.35 0.76 <0.20 100 26 <1 <10 <5 <2 <40 <1 <10 

3/5/96 9:55 s 44000 3.7 8.2 0.80 0.29 0.58 0.25 89 24 <1 <5 <2 8 <4 <1 24 

3nt96 10:30 s 39000 1.4 8.2 0.40 0.17 0.62 <0.20 100 24 <1 7 12 2 6 <1 38 

3/9/96 9:10 s 41000 1.1 8.2 0.20 <0.10 <0.50 <0.20 100 24 <1 <5 <2 6 4 <1 22 

10/30196 11:15 s 61000 2.7 8.2 <0.2 0.33 0.57 <0.20 120 30 <0.1 5 <3 0.3 <4 <0.9 <2 

11/1/96 9:20 s 35000 2.5 8.0 1.0 0.33 0.86 <0.20 59 22 <0.1 <2 <3 0.5 <4 <0.1 9 

11/3/96 10:20 s 36000 1.7 8.0 0.5 0.12 <0.50 0.29 100 31 <0.1 5 <3 <0.1 <4 <0.1 6 

1/23/97 10:35 s 41000 6.6 8.1 0.3 0.13 0.69 0.30 110 37 <0.1 <3 <3 0.6 7 <0.1 <2 

1/25/97 9:55 s 44000 1.7 8.1 <0.2 <0.10 0.66 0.20 87 23 <0.1 <3 <3 0.2 8 <0.1 <2 

1/27/97 11:05 s 41000 4.7 8.1 <0.8 <0.10 0.60 0.26 56 59 <0.1 <3 <3 0.5 8 <0.1 <2 
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• HUNTINGTON HARBOUR 

TATION DATE TIME Depth EC Turb pH NOJ NHJ TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
feet umhos NTU mg/L mg/L mgll mg/L mg/L mg/L ,19/L 119/L 119/L µg/L ,,g/L , .• gll ,19/L 

BBOLR 11/8/94 14:00 51000 1.6 8.3 <0.20 <0.20 1.00 0.32 76 14 

11110/94 14:00 S 39000 14.0 8.0 1.90 0.14 0.89 0.42 78 11 <1 17 3 4 45 <0.3 <10 

:w1;9i94.:.: .;' :::::' 14 os. iH$H! ( 1.~:·(:. ( i -: . : .(; ·1 ·: .i. ! :·: ·:. :·;-( i ·:. :1(: ·:. :· ( ( ( (:. :· i :·: H:li 1 ·1.:.: -:· :· :·: ·: -! . : . ::: . :·: (:. ~. :· l -(: : . :· ( :· ,·: -: :· (: ·1;;1 :· :· (: ·~. <1:0·: :WHHAlH:: [:l ;;2HH:HJH<4oiHHH<o o.WrnUl&)H 
11112/94 11:00 S 44000 f.7 7.0 0.60 <0.10 1.20 0.43 31 <5 <1 <10 <10 <:2 <:40 <0.3 24 

:1111:4,sf :HHH11:josHnsrnrn1. ai · w-rrn-HHrnHnrn:mHHW ·H:w :: u: ·: ·: ·: · :n ·: · r · rnn .:nHn: ::m:rnu :: :::urnmmnrn rm:rnHrnnn:m:)<1:::: :H1rn<1:orn::m:<1:o:1rn::in .;;2HH:HH:<40:rnn<o;J:if Hirni~6f@! 
11/14/94 13:45 S 46000 1.7 8.1 <:0.20 0.15 0.95 0.39 79 10 <1 <10 5 <2 <40 <2 23 

.1111,418•(![ ;f li!ill!13~:m l::%[W1 .$ il!!::::::!:: !:i[H:[![l[f!j[j ::ri:. :::: :::::H::::::: ::: ![ ::: ::: :: :1:: !Hl!!HH!H[ !H::::m.: ·1. ::::: :::::; :::: l;j[: :! [!:H![ !H:1 :Hf [ ::~fi!::1rn:1<1:01[: [Hl::[<t !:i[f:H!: .:2):fli~:l [!<40 [!]:[;[;[[,;2j[)[j[jf jjj@tr::: !: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >1.3 <2 <40 <0.86 23 

3/11195 10:45 S 14000 18.0 8.2 1.30 0.25 1.00 0.63 31 11 <1 <10 6 2 <40 <:1 20 

l3f1lt1esirrn:11:1:i:ll1o~so!:Hst:til!•PllH!l![i[i:1iililllHl:::;rnlll[::ilH:!:[Hlltit!tf':1:H1:1:Hj[Hl!l::H[:l1[:i:[:[!!![l:-li:!l-iiH1l1H:irn1!WlilH[1:H1::m11HA:[!!flHf:<t-1:o::[:l:l:/:H4:H:!lj!ll!<?l[l:::l:!l![4!H::t[:::[<1illH!lm::2o)ifg: 
3/13/95 12:15 S 26000 2.6 8.7 <0.20 <0.10 0.89 0.44 47 18 <1 <10 <4 <2 <40 <1 <10 

l~mi?[W5[!:!::1:H[l[!!1Z?O::·:·~H1l1!?!3[fH![!Hl:!::rn::[H:Hi1::::11:·u:::::::::1::)1:1[H!.Hl.:.1.:.![!:!!![[[![[/l\[H[f:·:::1[·:::·::H::::1:;:::::.:.:.:n.:[i[j_j[i::rn:<1:1m::m:<10];l![!W:<4Hl[W:::1<?!:[:!il!i:'540j[!l1mH·qt:·1·[t[lifilt6:;[t[l 
3/15/95 13:45 S 32000 2.6 8.8 <0.20 0.16 0.99 0.57 39 20 <1 <10 <4 <2 <40 <1 11 

j3J}51%5[[:rn::m:1)1:tsom:smt:1[0jj.f :W:Hlll 1'1!;1·:·1·:·:·r·:·:·H:·:·:·:·1:'ni·:::·:::::·H1:·:·:·:·::·:·:·:11·: ;·!·;·;·:·i·:·:·1·1·H:·:·:·1H@rn'i'<t:H·:·:~:1ci+1H't!<iH!lH!·:·<?UH[:[t[<40H![W:<t~H:rnHt1sHH 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >1.3 <2 >16 <1 17 

5/10/95 11 :45 52000 3.0 8.5 <0.20 0.42 0.69 0.55 69 26 
10/11/95 13:15 51000 1.9 8.2 <0.20 0.16 0.73 0.27 94 34 
12/13/95 12:00 S 19000 25.0 7.4 8.40 1.20 3.00 0.98 62 20 <1 <10 6 <2 <40 <1 63 
tt.~z1.~~~jj!iljt;[j!j[12;05H;%H) ,Z!HE&!XlOCU .U.)L::. Hi![H!l nn:::::wrnmu: Uf -H.)HLLL.; ... j. i.; ii ;ji[!)j; [! [:l[i HU!: :u ! ;l l}VLL!H.<1 O[HH!HWn Tf T ll '*? '!HJH/40:[;!Hn:!%HHiHH! 56[;]H: 
12/15/95 11:00 S 39000 3.8 8.0 0.40 0.38 1.00 0.48 67 18 <1 <10 6 <2 <40 <1 <10 
j1?/J:q/9!HHHH1)[11[;05W[$![ji[[1,4j.;l[F~9-000jij!jH![·:·:·:·1·:·1·:·:·:·r·:·:·r·:·l·:·:·1·:·:nHUH:llHHWf·:·:·::1·:::·:·:·:·:·:·:·:·:::·:wnm·:·1;[HU;:-:1n::mrn<1-0j\HHBHfl:H!!H[<2[H:W;H<4Q\lHHY<(!:ftlliJ<10!jjj 
12/17/95 11:00 S 40000 2.2 8.2 <0.20 0.48 1.60 0.43 83 22 <1 <10 <5 <2 <40 <1 <10 
]1.W1.7:l~§l.Wl!!Hl)1[;05[)Sj[j:[)1,4jlj[[[[3~poo)l:rn::H:[:j;j.j!jjj[ji[i;![:[i!H;!i[!j!j:j:[·:::11·:1:::n::::1::1·l·:·:·i::l:!H[iji;H!;.[HH=HHfll[HilHlHHl/\ijl[li!lij<i-O:[j[j[:l[l<5:H[!j\[<2jj[]![ijj:<:4Q\[jlrn:<1t:n:::n::;14jjlj1f 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >5.7 <2 <40 <1 >23 
3/5/96 11:00 S 34000 7.7 8.4 0.80 0.31 0.68 1.70 77 22 <1 <5 3 21 20 <::1 31 
!3/5/~5\jH[[H!UHl!;11WQ~HfiS)j[j;j2jij:[:HH:H<H -:HU [i:lli{ [:j. rn:::: · j!: Uf.;. U ji)j. :H> -l -:: [.\.Hi. l. ! . ! -::: -l ::::wrn !jj /l!l:H!iHl!Hl:[/i):ttrnrnHH<5 ! -!lHH ::sn. :rnHH:<2:HH!Hll 5[HUJU:,i; 1 Hll!Hl[:30;jjjj1 
3nt96 11:00 S 30000 1.9 8.7 0.20 0.31 1.00 0.33 82 20 <1 <5 19 <2 3 <1 37 
@~/.9§mHHmHHHP1:,0S[!nSH!it[2P1jl1.jlHf!JHU:HWHH:·:·:·:·l·:·::::;::·:111H:HU:·\:·:·Hnti'l':·:·:·:·:·m·:·:·:::wn:mm><'1HH!HlHHHH<\i;.lH(t<S:·:wrnH2~iH't1!!:is11rnwnn:awi::HH<i1j[H:!!Hl:MiH 
3/9/96 12:00 S 34000 1.7 8.7 <0.20 <:0.10 0.57 0.31 94 21 <1 <:5 <2 <4 <4 <1 <10 
:~,w~§.U[!U!!i[;[p w~::ns::rn:1lgH[j. rnHHHHHfH%::rn::1:· :::!H!H!!!l ·1 -:::·: -f. :·:· l ·: '/ :· j. [ ·: ·:. u::Hn:· :· j. ! ·:. fH!!:ki{j[;[j ·:· rn· i ·: ·1· :!:HHi:<1:jl;!H!UA::n:· l;;;[<t2]UiUn::s -~· !!::HHH 41!W:rnn:'<1:wrnHH18j;i;f; 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 >1.7 >11 >10 5.7 <1 37.3 
5/1/96 12:10 40000 1.9 8.4 <:Q.20 0.11 0.90 0.45 110 33 
10/9/96 12:55 39000 2.8 8.2 <0.2 0.14 1.40 0.63 83 24 
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• HUNTINGTON HARBOUR 

TATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

Cr 

~tg/L 

Cu 

119/L 

Ni 

µg/L 

Ag 
µg/L 

Zn 

µg/L 

BBOLR 11/1/96 11:50 S 33000 3.7 7.9 1.3 0.33 1.10 0.73 66 22 0.4 4 <3 1 <4 <0.1 25 .nm%···· ·····i· ··1 no····s:······ta····· ·r ···· ....... , ... -... ,., =·············:············ ································· ········· ·r·.- ........... ······· ······o;r·········ir r········ <f ··Tr ···:.r··· -r····Arrrn··:Wtr·-r TMCT 
11/3/96 13:00 S 34000 1.8 8.3 0.4 0.16 0.60 0.57 72 24 <0.1 5 <3 0.4 <4 <0.1 8 
.11~3/96:[.j:.n; .•. · j 3;oo:i ·:s.;.·: 2,4m ·.w.:.:.·.·?l m:/ ( ::: ·( .,. : ./. ·: ·: ·: ·! ·: · :·: : · H: · ::1:.·. · .. . ·.·: .· i rn.: · ! H.:1;.;. · .;. · .• · .:. ·: · .:.;/i · .. · i · <_o_ rim·:· :ii Oi~:.wrn( yq:f: ·: · :;. o.4;:;::.;1n <1.::: · i::,:<0~1 nn:m1r~. 1:1:: 
2-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) >0.3 6 <3 0.7 <4 <0.1 20.5 
1/23/97 11:10 S 19000 21.0 8.1 1.4 0.17 0.74 0.51. 62 19 <0.1 .<3 5 3 <5 <0.1 20 

.Vi~!~J .............. }W!?. .... §: ...... ?.7. ........................ : ....... : ... : ......................... -... :.:. ······································································~:%1 .......... 9 ........... !9. ......... -.. ~ ........... }?. .......... ~9 .. ~-......... J.P.: .... . 
1/25/97 11 :20 S 37000 3.2 8.2 <0.8 0.27 0.85 0.40 82 19 <0.1 <3 <3 0.8 6 <0.1 11 
-~·?2~?$1····-r········1,~?o···=s:i·····2··1············r····················'·············=···,···=·,·=·····································································r········<o:'.i··········~---·-······~3·······i···r1···1··········a······i···:~0··1·:···i·····a··1·1·1 
1/27/97 10:05 S 27000 5.3 8.1 <0.8 0.26 0.94 0.48 75 34 <0.1 <3 <3 1 6 <0.1 7 
1~iitis1·.·1·1···:···1·1·Mi¥·1·:s:··i·1·1·s····:···········1·1·1····r········r····i···············:·····························1················:·····:···r···-·-················<'o:,··········-t~r··:·:·1·r-tJ···r:·1·1···1·········r:··1:·r:···:·1~0~1·:·r1·1·1:1r:·1·· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <0.1 <3 <3 1.3 >5 <0.1 8.3 
4/29/97 11:25 44000 2.7 8.0 <0.8 <0.50 0.96 0.55 110 29 

10/2/97 15:20 M 49000 2.3 8.2 <0.2 <0.1 1.4 0.74 130 32 

I~~ 1~!~ ~~ ::: : : :.; ::: :~ :: : :: :: ~: ~1t· ;j~ :::l~I::: ~r I1i ·: ~l~ ~ii 
2/2/98 S/F <10 <10 <10 <10 <10 <10 <50 

4-day average [dissolved metals] <10 <10 >7.9 <10 <10· <10 <50 

:~r~:;;!!·:: ... :::.:::::~;;~~::~F.:.:::::.:::::::~~$M::::::::1~:::::::J~:::::i9:$,::::iM.~::::::~4:::::::p;~t:::.:::n~!?..:::::::::~$::::::::::.:~~:::::::::::~~::.·
1
···~~~~-·-j:.:~~t2.:::::::::~:~.:::.:.:.:.:;:.:.:::.:::~~: .. : 

5/15/96 S 41900 0.75 6.9 <0.5 <0.05 1.3 0.34 310 36 
5/15198 S/F <2 <10 I 17.1 I <2 10.9 <2 <10 

:m~, :t!ri, J'~
9 

J,, ~,~ ~q~ ~~~~:.~~L:;::::,::0:~:;:~g ·-:~ ~~ Bili ~ :It ~~ !rr 
6/25/96 13:00 M 50500 2.2 8.0 <1.3 <0.05 1.4 0.24 32 10 
10/21/98 11 :45 D 50500 21.0 8.5 <1.3 2.93 0.07 1.22 330 52 
3/25199 ST 47600 1.7 6.6 <0.44 0.89 <0.05 0.092 81 12 <1 <8 13.3 <2 11.9 <2 <10 

.~,~~1~91 !l: :rn ! H::: !l::: :H:: :: : s P:: l H::: :: : : : ii:,: ii:;: :1: :: :: : : : :: : : : :: : : ! :: n::: 1::: l H:::::: :! ; : ; :: l: l :: :: : l: 1:: :: ; : ; :: : : : ·l: :: : : : C: :: : , : n:, . :; : : : :: : : ! : : : ,; : : : ::: : : l': n::: H 1:: :: ; : :s 1: :: : : : : : : :: :<a;::: J : : :1 '2: a :: 'I::: 1: <2: fl[;::: :;1,2, s :1; :: ::: : < 2; l :1 :: : :; : .; 1 o Hl; 
3/27/99 11:20 ST 43400 1.6 8.4 <0.44 0.51 <0.05 0.122 62 6 <1 <8 12.7 <2 12.8 <2 <10 

.~r2_7,s9:J_:_:.:::H1:::::.:n1:1:sP):1:::::m:::Ht:H:Hn;n1::::::::::,:,;,::::::n:,::::::::1H;:.u:;:;·;::u·::;:::::;::::1::':::,::1:::·;:::n:::::::::1;:::::n::::::;:;:::::::::: .. :11:1?:::;1=<a::;:l=:J2:9;::11;::;<2;:::::;:::1:2);::::.1:::<2::=:;::::1:c;10::H 
3/29/99 13:00 ST 43300 1.7 8.7 <0.44 0.34 <0.05 0.122 74 10 <1 <8 12.2 <2 <4 <2 <10 

.~,~~1p9;:::::,::.:.::::,1,::.:.:_,sF,::;:,:;:::::::u::::::::n::::::::::::::::;::1::n::;1,:::::;:,:::n::::;:,:=:::n:1::::::::::n:::::::::1::::::::n:::u:::::=::1::::n::;1,:=::::::1:g,;1::i1i;::fi::i>a:fdJ!fil[l1:i::1<2:i;1:1:r:r:<4:f·f:!H::;<2,1:f:·::;:<10,1:i 
4-day average [dissolved metals) <1 <8 ~ <2 >8.5 <2 <10 

6124/99 15:30 D 51100 27 8.5 <0.44 0.75 <0.05 0.263 140 55 
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.. / 

HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 

feet umhos NTU mg/L mg/L mg/L mg/L 

TSS 
mg/L 

vss 
mg/L 

Cd 

119/L 

Cr 

119/L 

Cu 

µg/L 
Pb 

119/L 

Ni 
µg/L 

Ag 

119/L 

Zn 

119/L 

HUNBCC 11/6/94 12:30 52000 0.7 8.2 <0.20 0.26 0.36 <0.20 87 9 
11/10/94 11 :30 S 390 120.0 7.6 5.60 0.80 1.30 1.40 260 33 <1 14 28 31 <40 0.4 180 

.:1;1,1;0,s4:::iH::Hm1:q9::::s::~:u:ils:o:i:::j:::;::H::t::i::t::1t::::::.::ti:::intililtti11:::1:Hi::H:::::::::i:::i:1:.[:l::i:i:1:i:i1.:i:1:::::;::::H:~::::n:::::;:rn:::<1H:::Hi1i:::11::::::i::::157:::Hi:.::n1tH:~:i::<4oti:i:H:<o,3:1;::::::2io:::1i 
11/12/94 9:15 S 33000 4.4 6.3 3.20 0.36 1.70 0.61 49 9 <1 <10 <10 <2 <40 <0.3 39 

~.1.1,,:2194mtlHH:1HH9\20{:s:·:\·1s:2H1\l\\lHH·\·\·:·r:·:·\-HH\Hlll\\\\\\\\\t\\\\\\\\\t'::n·iH·r:·:·::;·:·::::1Hl:;:::::·H:::H\\HH\.HliHHH::·:::H·:·:·i·<1\lHHH\\<1o·rnt:HUSt\ll:\r\·:·:1wt·:·:·1·:-<4o·i·:H·/oi\l\\\1\\\\\160:n: 
11/14/94 12:00 S 45000 1.8 7.8 1.10 0.39 1.20 0.40 78 8 <1 <10 6 <2 <40 <2 31 

·1·~114194·········;···tr2:o~····:s·····:J3;0·:-r:·:·:·:·!·:·:·:·······(·:·:·:-:·:·:·:·i·:·:·····-·:···:·-·-·:·1·1·:·•·:·:·=·:·:·:·:·:·:·····r··:·····:···:·:·-·-·-·:·:·:·:·:·:·:·-~1·:·:·:·1·1-<1o·;·t·:·:·1<2.·(·1·r:·<z·rr:·:·:~o·r:·:·:·1;:2:·:·:·:·:·:·e:1·:·:·: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 >3.6 >39.3 >10.3 <40 <2 147 
3/11/95 8;15 S 950 80.0 8.3 1.40 <0.10 0.90 1.00 110 20 <1 <10 14 9 <40 <1 55 

,w1.V~~l.\.\\H·1·1·1n:~:201:\Fs,·n:·r1211n1.\Hhl\H\\\\mm::·i·,l\H.\HH\\n\\\Hl\Hl\\\h.\_\\\·:::nn:1Hl\H\\Hl,\\\\,\!'\\\l\\,HU\\\\\:\:\\l\\\\:\H\:\:H.:·<1\j\\rn\\\,<1a·::l\lliW\9\l:hH\\\l\"2·:·i·,·m::so:::nm:::<1\\\l\\\\\\\\\MI\\H\\ 
3/13/95 10:30 S 17000 7.1 7.8 2.70 0.12 0.71 0.48 27 10 <1 <10 6 <2 <40 <1 34 

[3113(9$l-:WHUli)0:3S)HjS/j\j~1-0.5nHrnlWh·i·\j/"i!HiiH:ll\i1:l:HHHiHH:i!i\(:·FH.·:·-H)l.\)HnH::·::H:·;'@:rn:·i·]·.·i·i·i·j·lH·Mi\.\\\H\F<!10l:\·:::lH<(\i·m:Hi-t21l1HLlH@dj·:nw:1..:1111:\:WHH27!W~l 
3115/95 11:15 S 34000 2.4 8.1 5.10 0.31 0.78 0.45 44 22 <1 <10 13 <2 <40 <1 25 

:$q$/~5/Ll.\.U.l.l.fl)l20]\;!S:[[j\:!H\9\SillHH1:::::HHlH:l:.:::::.::::n:::H:::H:::w:::HHl:::::H:::::::::::::::::::::H::·:·:·:·HH:li\1lH!HH!'\jj\\jlj\'i:i\:j[j<1j:j\j\·;·:·~iO!]lH\,j:1<4\jjjjljFj\j<2j[j\jljljj-¢40\H1jlf!H.;jljlf\Hl\j\jjj19jf1:j\ 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >3 <2 >16.6 <1 31 

5/10/95 11:00 38000 4.4 8.1 1.70 0.29 0.79 <0.20 53 21 
10/11/95 12:00 51000 1.6 8.0 <0.20 0.24 0.81 0.22 93 29 
12/13/95 10:50 S 4500 74.0 7.5 6.50 0.54 2.40 1.70 97 20 3 <10 13 8 <40 <1 86 

.,1,?!;l,W~f ........... ;W.§~ .. -.§, ....... 1?..9. . .AP.9.QQ. ... -.......... ,._ ...................................... :.:.:.:.:.:.:.·.:.:_._._._ ...... ·.···························-: ... :.k~.: ........ J~P. ........... ~.-..... : ... ??..:.:.:.:.-~19 ........... ~J ............ 1?. ..... . 
12/15/95 9:10 S 24000 11.0 7.7 4.20 0.60 2.10 0.62 45 17 <1 <10 8 <2 <40 <1 46 

-~:~;~·~~;··········:····::~;····r·····10·0··~!~~~---,·~:·~-· ,· ·;·.~ ·, ·, \:~-~·-· :" 'o·.,;~·, .. ,.,. -~~=-:":. ~:4~ ·, ···-·-~;-~= ·,·.:.:. ·;~·,.:.;; =-=:1' ·,·, ... ,-:~ ~ . .... : ·:4 ·,: ·;;; :~·. (( =-··==~·-· ,·-·,. ·:~· ·,.' :': ·, -~;···, ·, 
J?(:17($$·:·H~·H:~:~SiH\§iHHHUl,lf44000!j;tl[1!H!;\H1!:H@!(j\[}!\!-l·l-:-:-:::m:rn:!Wl!rnn:-::·-·.·.·.··i·!·H·!·>t·t·t·H!i\H!:!!H<1H·;·t·--.~~O;-:·Hi-H:3-:HW:lW=2\HH·:1!!<40;·.·.vp!f.H:-V!:;}t:rn 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 9.3 <2 <40 <1 31.3 
3/5/96 8:15 S 32000 120.0 8.6 1.60 0.35 0.69 0.65 68 10 <1 7 9 11 9 <1 79 

;l3;s=;~s.n:u:rrrrn:a:2orrs·:-nwj;4ri·;·r;·i·:·;···.···:········r·········-···-·········:···-·····························:·························-··-·····:·········<1···········*r········wir······· .... ~:r··········4············:n···········:t3······ 
3nt96 9:50 S 36000 2.4 8.2 0.60 0.16 0.69 0.22 95 22 <1 9 21 3 8 <1 82 

.·~m~1?.UJU.Ht:!H.~·ss;rns:1:::n:::a,s:1>H:t!HHHH;!:1nrn::HW:!Hn;::::t:t:1:1;::nt:>nrnn::::::::u:n:1:::::}w·f·1:1·1·::1::·:·:·:::·:n=:u::n<rw:nnn·:si)1·1::·12<i;·1·::rn:rn8t1:m:w:::"s1H·:·:·:::··~111·m1::;·:4~n1w 
3/9/96 10:50 S 36000 1.2 8.2 0.60 0.10 <0.50 0.27 87 21 <1 <S 3 <4 16 <1 78 
. $"W~9 .LU .:trn:rn:w: 55l;j. sw:n. :H :s:o. :! :: :j H:?1. rnHJtiUL LH!Hi/\:i;l:::H r::g) :::·:nw U:. :: . :: :j:.: :: \:' ~ ::::::n:1(:\~:;[H:m,rnrn..;1 :1:1t))9j;\!j: j!jij:i: 2; HH!litf9:1Htt:. %:14:\:. :it \[j;j<1fH\tMT:1.91!:lt: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 >20.3 41 >5.7 >3.0 <1 46.7 
5/1/96 10:50 39000 1.8 6.1 <0.10 0.11 0.55 0.20 110 33 
10/9/96 11:55 49000 3.8 8.0 <0.2 0.12 0.70 0.34 120 31 
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• HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH NOJ NHJ TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~Lg/L 

Cr 

µg/L 

Cu 

119/L 

Pb 

µg/L 

Ni 
µg/L 

Ag 

11g/L 

Zn 

~1g/L 

HUNBCC 10/30/96 9:35 S 6000 150.0 7.7 21.0 2.30 8.80 1.80 160 32 0.9 4 18 14 13 <0.9 142 

:to1301sof[1!i:U:!ljl:;s:3sH;:s:;:!ii:1:2;ti:1:/:::::::;;t;:;t:f:i!i:h;,·:::;:L::::::;!;!l!i!:::!Hi!!!!!!:::1H:::H:n::::::;:::::::!=:::;H::::::.:=11:;::f:;!1:nf:l!l!?lil:i!0,3!1H!n!:!:<2:l!Ulil!H4!:!:l!Hl!lH141!l!lli:::::i<4fHH!!!!!<0;9l:l!Hll!38:l!l!i 
11/1/96 10:45 S 29000 7.4 7.7 2.4 0.47 1.40 <0.20 65 24 <0.1 4 4 2 <4 <0.1 27 

:J16ioo···:···.•,•:•:·1;o~s6'1··s··:·.'}2·2···!•,•:•:•:•.•,·!•!•,•.•!·!·!•!•:•:•!•:·,•:•,•:•,•:•:•:,:,:,:•:,:•:•:•:•:•:,:•:•:•:•:•:·:·.·!·:·:·:•:•:·:•:·:·:·,·:•:•:•:•:•~:-:•:•.•:•:<cj''i''"''''·'''·5·······r:·:•,5····:·,·:·•···s··!•.·,•!•!• . .24r·······:<t6"ij···;·····:za····" 
11/3/96 12:05 S 30000 1.2 7.7 2.0 0.59 0.87 0.61 69 21 0.2 5 8 0.3 <4 <0.1 24 

.Ji@(® ............... 1:~ . .9.$ .... $. ....... HL?. ... ·.····························,··········································································~·-···························:~Q.J ........... !l ............ ® ........... !H ........... *-'! .......... ~Q..ct .......... M ..... . 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) >0.1 >3.7 >3 3.1 <4 <0.4 26.7 
1/23/97 8:25 S 1300 65.0 8.5 1.0 0.21 0. 72 0.50 62 11 <0.1 <3 4 5 <5 <0.1 23 

-~;~~~~:::::::,:,:,:,: 1 ~:~;:,,,:~·:,:,::l:S/S:,:, 35000 :;::: 2.6 :,,:, 8.0 ''''''1.2 ,:,:,:,0.30 ::::: 0.58::,:,: 0.40'''''''''1·1 :,:,:,:,:,: 20 ,:,:,:,:,:~.:~:,:,:,:,:, :;,::,:,;,:,::;:,,,:,:,:,:o~/'''''''''~5
'''''''''':~. ~,:,:,:,,,:,~,;,:,:, 

:_1_1~q1s1;:;111:1:::H::: 1:1 ;p~\ .::s::H::;1;2;2H:rn11:;::1rn:1:;;;:; · l ·: ·; ·; ::l:l :-;·; :; ·: :: ·; ·;·:·: ·:·:11· r:·;·;-r :·: 'r: ·; · ;· :· u: ,: ·: · ;;r;·: · ::1::: 1': ·: ·: 'r: · :·]'::: :;::·1·r: :co.·1: r:H:;mi;3!;wr:H;: iB$ ·: · :':·: r: ·o ?:H ·::1::1:: a mmr:1:·.:oi1 rH:Hrn·:srr:n 
1/27/97 13:05 S 24000 4.4 7.9 1.3 0.25 0.72 0.44 89 32 <0.1 <3 6 0.8 <5 <0.1 17 

:.1.1~vw::r::r:r"Hra;asrrsTr1·f21:a;·1·1·:·r;·:T:·.·!·:·1·1·1·:·1·:·.-r1·1·r,·:·1·,-1·:'!·:·=·!·:",·(:·(,·:·1·1·!·.·1·,·1·:·:·1·!·1·:·.·.·.·,·(:·1· ·:·.·:·1·:·;·(.·..;oj:·;·1···!··~3-!TfT!>ia:'1·1·:·1·:oJ3·;·1·;·1·.·;a:Tr:·,·*owrrrrxf!'!·1· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <0.1 <3 <3 1.2 >5.3 <0.1 8 
4/29/97 10:35 38000 5.7 8.0 <0.8 <0.50 0.74 0.27 87 26 

10/2/97 13:10 M 50000 4.2 7.9 <0.2 0.17 0.8 0.32 120 33 
1/29/98 11 :45 S 490 53 8.9 1.9 0.36 1.3 0.99 220 34 

:.1/?9l9&\HH\Hm\!1.1ASl\W:HH1:W:5[(HHU1:UW:)H·1·\\HWH?:?\![!H(YH!HHHHHH'HHH\\nu:·1·:-;:H:·:·:n·:HH·:uxmu<10·%rn·10,.6\HWW1'4!,1:;·,·H~~.7/\UH<i191HH\l[<JOH]WH75'9'\H 
1/29/98 11:45 S/F 12.5 <10 <10 ! 16.5 ! 19.8 46.1 <10 92.1 
1/31/98 8:40 S 41000 2.4 8.0 0.23 0.2 0.6 0.21 66 21 

.tm/g~_., ...... ..!. .. ! .. ~.1~ .. AU.L:Hi.1.U.U.U.U.U.L:.:.<:.! .. ! ... U.:.!.: ... :.=.!.1.:.U.LU.!.!.:.:.:_:!.L .. :.:.:.L:.:.:.:.:.::u:!/U:1:u.U.!.U.':-'1:~.u.:.:.~~9U)!!;1'4·,w::::::L<:19.U.U.":JP.U.U.~~R:.U.U'.'.~0'.i.: 
1/31/98 8:40 S/F 13.4 <10 <10 ] 12.8 ! <10 <10 <10 <50 
2/2/98 S 40000 2.3 7. 7 1.4 <0.5 0.8 0.24 80 28 

.?1.?1.~~-:.:.:.:.u::i:::1:::::i:::r::::s::1:1:t2;s:1Hf1::l!!!\';1rn:!!;::::1:::if::n.:.:i;n.:::!:=:::::.f::::1:;:::::::,:!i!\:;:::::;!:.:.:,:n.:.:1:::::1:;:,:::!·!:!:1:::::.:1:;:1:1i1:-::1,o:.:.::·1·~10,f1rn111:0;3;:::::;.<10:1H::::;<:1,o:;:!U;:; .. 101::w1:1 .. so::,:! 
2/2/98 S/F 12.5 <10 <10 <10 <10 <10 <10 <50 

4-day average [dissolved metals] <10 >3.5 l[.ifi] >6.6 >15.4 <10 >30.7 

5/13/98 9:12 S 1280 120 8.4 2.6 0.12 1.6 1.2 360 48 

·~~i,~~-:.:,:,:;:::::::::~;~·~;- s7~ ,·: ·~.;::,::::;:::::::::::::::;:,:,:,:,:,:::;::::::::::::,:,:,:,-,;:::::::·:::::::::::::::::::::•:•:J:,:,::::::::::,:::::. ;:;:;:: ·,. ::::::;:,:::::,,:~:·:::: ·, ·-~~~ :,:r:·:~-~ei ... (}:29 ::,:,,,:~-~:::;:;:;: ;i::;:::;:: f :.e :::: 
5/15/98 S 23600 3.5 8.0 3.5 0.1 1.3 0.09 180 32 

:5/1~1~8:::,::1111:1::l:1:;;:;:,;::.';$;::1::1:1:s:in:,;::::::1:::H::1:;;1i::1;::=::::H:::n.;:f::::!:::,:::::1u:,:=11n:rnn::::11:1:1::1:::n:;:::.1::!::::::n:!::::::11:,::1::::!::;:1<2H:;:n:::<1orn1:H:ts;s::!:H!:!:<2:::::'l:n"'w1Hr::::n=<21:ili:H!<l6;1;i:l si1s,~i'B-.. ·· .. s/F 1.5 · · · .... · · · <2 <10 I 16.3 I <2 11.4 <2 20.a 

5/17/98 10:30 S 34900 2.4 8.6 <0.5 <0.05 1.1 <0.05 290 32 

l,51~7:l®,;_:.f.[[:i!!i!i1<r30:[:[S::i:!:f 9!2i:]inH;:i:j![![![i[fiib[f!!'::::::n::![!lil:[:lil!f:i::![i[i:i:i!!['ii[:j::::::;:n:·:·::::::::::;;::m::[:l:li[f[!jijf[![i[!jijfj:i:f!;<2ji[!H;:::<10:;:BH314 7 j;/<2f:H!:i!l1i1~3[!HY[:i'i2:[iU@23./; 
5/17/98 10:30 S/F 9.2 <2 <10 13.2 <2 <10 <2 14.4 

4-day average [dissolved metals] <2 <10 13.1 <2 >3.8 <2 16.5 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NHJ TKN P04 

feet umhos NTU mg/L mg/L mg/L mg/L 

TSS 
mg/L 

vss 
mg/L 

HUNBCC 6/25/98 10:25 M 50100 1.9 7.8 <1.3 0.07 <1.0 0.12 32 6 
10/21/98 9:00 D 12.4 

Cd 

119/L 

Cr 

119/L 

Cu 

ftg/L 

Pb 

119/L 

Ag 
119/L 

Zn 

ftg/L 

3/25/99 15:30 ST 9.3 15800 21.0 8.0 4.53 1.24 0.31 0.428 100 28 <1 <8 17.4 2.64 11.7 <2 29.7 

j3/to/99H['!H!Hf!H[[[i!!HHi!!!$P[i/[[j'9,B[![Hfi!Hl!j[j[:[j[j[j['[[!!1[[j[j[i!Hi;::::nH:::u:n:::::[[[[1[i[q[;[:[[j[:[[[[if:1:i!Hfil[lli[i!liiH!f!HH![[[i![[[';:1::·u:·1·:·<1·:::·:·1;[}8['[iJ:·:1'1;s:·11:::·F<2'j[['H![1i1)4H!HH!.f<ZH!i[[i:!1!5[0HH 
.3/27/99 10:20 ST .9.3 37300 2.9 _ 7.9 ~.23 0.54 . 0.2 0.245. 53 6 <1 <8 12.2 <2 11.5 <2 13.3 
·312:1199·. ······ · ··············· -. -. s P ······:?is··-·-···-·-·-··· ······ ·· · · ··· · ·· · · ····· ,. , ... , ····· ·· ·· ····· ·· ·· · ···· ···· ··· ··· · ··· · · ·· ·· · ·· · · .... ·· ··· · -·· ··· ··· ···· ····· ···· · · ·· ·· ·····«1 ..... · ····· -.,s .. -·Y ·+ 1: 9 ···I·.-,·:..:~--··:·:·· Ha::·:·.·:·~~.,.,. ,-,-:n-s·' ., 
3/29/99 11:45 S 9.9 40300 2.2 8.0 1.23 048 0.11 0.153 64 12 <1 <8 12.8 <2 <4 <2 <10 

!~~s,~~Hi!f f !f !ilf i!!~iHil!H!'!:sr !!!!i!1P&!i1H!f !Bf H! i!H! 'f UH!H!if !lf !f :!il:: ::! ill:!!: ::::::f 1!H!i:Hli!Hi i!i!:i!il:l :::[] :: ::::::. ::: ::: :::::!iHl!l!Hlilil if l:!f H!i: Hf <1 i:Hl::1:::1<s:1:t:[JI[]:::_i<~i.l.l.llf ~f <4lH.!i!H. i~2iH!ii!!f ]f<:1:01 .:.: 
4-day average (dissolved metals] <1 <8 ~ <2 >7.4 <2 >8.9 

6/24/99 13:30 D 7.4 45400 2.3 8.1 <0.44 0.35 <0.05 0.07 74 12 
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• HUNTINGTON HARBOUR 

ST A TION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~19/L 

HUNCRB 11/8/94 12:00 53000 0.5 8.1 <0.20 0.33 0.40 0.25 99 20 

Cr 
µg/L 

Cu 

~19/L 

Pb 

~19/L 

NI 

µg/L 

Ag 
119/L 

Zn 
µg/L 

11/10/94 12:30 S 29000 16.0 7.9 3.80 0.46 1.40 0.59 50 5 <1 <10 18 4 <40 <:0.3 84 

·:1:1z110194rn:W!W\1;:ps·!·:9\.H/·13·8rn/·:·:·Hu·:·~·:·H!!/!!·1·:·:·:·:·:·:·::wu::·:·:·:·:·:::::::HrnnH)!/!!UililrnH·Hrnff11Hl]lH!:H/:}lllU:J:<1:::1!mi:<10;;:m:rnrn.~2.H:HHtW:1?rnH.::4pU.U.~P,~:U.U.U~~ 
11/12/94 9:00 S 35000 2.4 6.9 2.90 0.27 1.50 0.45 22 . <5 <:1 <10 13 <2 <40 <:0.3 45 

: ·1:, 11:2194): rn :: !H Jj :H :9 i os:: H s~ rn :: : 13 :a:: Hl ·:::: :rn rn::: H li rn H: 11 :: : H:::: ·:: :H::: 11: ·: :1::: :: :: : :: n: H H H: H: 1 · n :: u: 1:;:::: n::: :: :: : 1·::: :: :: 1: 1 rn::: H: :: :: :: : :1: :: :: : :: .::'1! :: :: : :: : :;;.f o': ,: : : : :: ::: : 2 r: :: :: rn:::, :t :1::: >;4{) m: rn /<o; a:::::: H :n :111: 
11/14/94 11:30 S 46000 0.5 7.9 0.90 0.34 0.84 0.31 66 10 <1 <10 10 <2 <40 <2 42 

jt1 f 1;4F,J4jH! ::!Hl/jjij1: 3SiJ/j$j:i/llH12, z::n::u::::::H:::::u:H:: :;::: :;::::n. :: H:::::::. :::: ;::w:::·::::::!:H:l/i!l!! ::::::rn:::H::: :H::n:: !W!l:l!i! :::: :::::::rn:/Hf H)<f )!/:rn·r-f o:::m:::::1:w2H:::w:\<Z!lil\l\\ <40jlji[\;)[l\:.:~Hrn: ... \.!.5P 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 17 >5.6 <40 <0.86 65 

3/11/95 8:30 S 8600 48.0 8.0 2.20 0.13 1.00 1.10 57 9 <1 <10 15 3 <40 <1 29 

~2/1j1/S5\\\\UH\H\\!\'8;35\lnS:\\H\'Xj1a::1·:·HH\·:·1·:·rnu·:g·n:·:·(u:1·rn·nu:H::tH\\H:_H·i·:·:·uh)HHHHYHHHHHH:HHHH\\HH\U:l¢1jj\:f::H:.;10'jH\\Hl\H1:5T\l\H.\:m7mH\!lHl6~}:H\.L<tH.\H.l.lj:57,\ 
3/13/95 10:00 S 16000 6.4 8.0 1.70 <0.10 0.72 0.59 18 9 <1 <10 7 <2 <40 <1 36 

\3113(95\\\.H\l\i\[H\10;05\.HS\H\\\.:1:3J\:\j\\::\:\%i:HUH~:::1:f:\\\;\\\\.j\\j\j\j\j\.H\\H\\\H:\:/:::\j\l:l\·\j\·\·\rn\:\·\\\i\.\i\j\~:H:\:\j\\'lH\i:\\rn\l1:\l\\:\\i\i[\)<61jj\\\\;:\)<tP;i\Hl[lllll:!\l9:\\m[i.\\j)j3\rn:i:<40\Hl\Hm.<,f.LLl.l.64/ 
3/15/95 12:15 S 33000 1.2 8.0 1.90 0.29 0.86 0.52 22 12 <1 <10 4 <2 <40 <1 22 

;311s,s5:mrn:t1m:)2\20:insn::u:1J:sm:rn::<::H::im::nmrn::H:::·:·:::1:n:::::::::::::H::mm::H::::::::::nh:n:@:Hrrn:HH1:rn:;1r;H:::n:::::m11:n:<1'Hrn:H:<10::::n:\H-.4:un:1:n1;:2·.1.:.:1H=49.1.1m1\::*1\n:DH\HH2s; 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >8 >3.3 >21.6 <1 49 

5/10/95 10:30 46000 1.4 8.0 <0.20 0.39 0.41 <0.20 62 26 
10/11/95 11:20 <0.20 0.22 1.9 0.53 
12/13/95 10:30 S 29000 16.0 7.5 5.80 0.71 2.30 0.86 49 17 <:1 <10 10 <2 <:40 <1 65 

\:1;2/talfllrj\flillHil\1;0\3Sjrn~>::i:iH\1:SjOjjj4Q000\ji\:j\jj:j\i!H:\\t:i:i·::::H::::1::::::H1::::1::H!:i!iH!:lt:HlilHli":!flj;j!jlfifill!iji!:H1::::1H:::W:lHlH!iltl:::;;-;1::::1::}i:10;j;j;jj[i!ii14llliii\!i1!ii-2lij;j;j!;<{'4~\liU!Hi!<1)j!1iL\!i.l76. 
12/15195 9:45 S 38000 2.2 7.8 1.70 0.56 1.70 0.48 68 17 <1 <10 12 <2 <40 <1 33 

:!1t2f1j5195j;::::H:i:,1!9;45;j;[Si![!ili:12;0;\!41000;[;j!j!;!;!jii:i![:::[!!i.!jfj;[;ii\!j[f:j;j,t;)!i;!;j;j;j;[;i;i!\!j:jli\i!n::::i::i\i[illifmil!)[;![il!![!f!ili!filH!:H!li;j$1j[jlf!j;!-«10;!i!lilH:::1o'Hi!\\;l!ll<2!l[li!il!<40::r::1:rn::~1:iHl\Hll.i:2'11 
12/17/95 9:00 S 43000 1.0 7.8 0.60 0.58 6.10 1.10 84 21 <1 <10 8 <2 <40 <1 27 

:1'tf1},'9Slj(flii~i.·.:s:05Hi]S!Hlllfl1\3,0H[4~000[it!j!jjj[f!i\JHi]l[!jjj·[·j\j;lfiHl:::1:::::::·H1::11::::::::::::!j[)'ji:!!lc\;l.f:n::::!i\i!;[jlj!jl:l:!:l:Hl!ini:i:!:::::<1jj:!f:i:!<10jn::::i::~20:·1::::r:1:;1@1H\:Wl<40~j/j/i!lU1if:tfjjj\!iHl!45) 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 14.7 >4 <40 <1 49.3 
3/5/96 9:00 S 23000 12.0 8.2 1.80 0.36 0.75 0.45 60 14 <1 <5 5 <2 17 <1 46 

·31$!91}·:·1::::1:1:-1·:·1·9,os:·:·s:·Ht!l:1$,4;l[j!Ji!i:iii!:·:·:·;·:1:11·:·:::::::::::·1·.:·:::r:1·:·:·:·:·:·:n·,·:1:·;·:·;\~::·H:!i!~i:·1::::::i;t:·:·Ji:tH::·:,::::::::llilltf!illlt·:·\:!<11·r:·1:1·11-.s:111·:·:·:·:10'1·:·:·]·:·:+:2:·:·:·1H1l*4:·n·:·1·1·,.11:·1·1·.·.·.·:aa· 
3nl96 9:15 S 30000 1.6 8.1 1.70 0.28 0.91 0.53 76 18 <1 <5 22 6 8 <1 69 
:3msan:::· i:!i:ll!i!!l:;s,20:1:ts!fH. :i11:3,0\!! ·:.:. i. :ii·:·:.=. :;:;:11· 1· 1 ·: ·:rn1. :·1 ·H1. H:. :!:'!!!1:H!l;HiHH:.: ·1·; ·:Hill!·:·:·:.:·:.; ·1· :· !:!111:. ::H:. Hi ·::1UiH:l:W: ·<1iHH1!f <S\WH}27!H:il!HlHftWHi1l!. ;H9':\!HHH"'t;!lHHU:As: 
3/9/96 10:30 S 35000 0. 7 8.1 0.90 0.13 0.57 0.35 85 22 <1 <5 4 <4 <4 <1 43 

:3/9/96/jjjjjjjj!!lH:::1:o:35j;j,Sjj;:w;1'.~!0j;j:jijf\fj;j:j;j[\:j;j;j:;i!ili\;j;j;'.;jjjlj;f;j;j;\!):j:j;j:j:::1:1;j:j:j;j;:::i1:1n:::;;:::::·;·H::!:i:,:::1,1:::;;1:1:::::::1:::::::::11:::;<1j:/::=:::1i!<Sj;jH!:::1::::2::u1:rnrnsH:;:Hi:11-=4jjjjmil!il<1'i;,lnlU.Mi 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <5 13 >3 >3 <1 48 
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e 
HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH NOJ NHJ TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

HUNCRB 5/1/96 10:20 39000 1.2 8.2 <0.20 <0.10 <0.50 <0.20 110 35 
10/9/96 11 :20 40000 3.2 8.0 0.2 0.23 0.54 0.33 77 25 

Pb 

119/L 

Ag 

119/L 

Zn 

µg/L 

10/30/96 10:05 S 24000 28.0 8. 1 4. 9 0.84 2.20 0.56 83 22 0.4 4 15 6 5 <0.9 76 
)0/30/96:!UHiUHitci:05?1S:H[U's,6lU(((:·:H(H:H(:·: H(H(:/l,l(l···: n!HHfH%~:\\.\\H\.?H(:m::::·%H!.j(; l°(H\<0.1 lHhU\HH6\\H\\/<;3:\\Hi:HHPUH(Jl<4()Hl!;;0)9l\lHl\:H:2P: 
1111/96 10:20 S 30000 8.4 7.6 2.8 0.47 1.60 <0.20 16 16 <0.1 <2 6 2 <4 <0.1 30 

·:1t1tl'195\:HH\lt:Hf0\20;[HS:\:\\\\Pl5\0\\Hl\\HH\\.l\\H.\!\\\H\H\\\HH\\HHHH\\\\!\:\\:\:\\'ll\\\\·::::_j\Hl\Hl\H\\1\\\\\\l:!\\\_H:':@l\j\j\:::(\h\\H:l':il\\\::l.\Oj~i\\\:;\\\\l\:\o\\;[\:\il\l"':WHHH:Hlil:llnl\:/i:4l;\\HH<o)Hllil\l~:l22: 
11/3/96 11:35 S 31000 1.6 7.8 1.6 0.38 0.84 0.51 69 24 <0.1 5 5 0.3 <4 <0.1 24 

':9f3/96\[)!n\·j·[1:1\35j\\j$;\i.HH1@.4\j·!\:·rnnHHHH:·:HH':'%HHH:·:·:·:·rn·:·1,:H<HL<·1:1·H::l·j·j·(H%:lH:HH\rnHH·:nmH>Hm}=MH]\1::H!:U6/lH::y~a:rnmrn1mamwnrnH;4n!l:!<Olj1::nnn:H)7\ 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) >0.06 5.7 <3 2.3 <4 <0.4 19.6 
1/23/97 9:20 S 20000 15.0 8.0 1.3 0.27 0.75 0.44 50 17 <0.1 <3 5 1 <5 <0.1 19 

,;1/23!97i;:1f/1:W:H:l::9/WHf$iHffW16;P;iilH:lififilH!Hil:1fHHHl:!H!H1if!ff!:i!!i!Hiii{!fi:i\:i!i!:1:i:Hl:i:::::::::::::::::iHifi:/l!Wl!!!ilHH:·:::::H!iW!iH:!<0/1::r:u::<31:i!:i:i!!Wf9:/f!:ff:'lf1!!6JllHf'lfi!ilf7:ffi\iff.<O!fl·W:Hl:U.1s 
1/25/97 10:50 S 35000 1.6 8.0 0.6 0.32 0.76 0.35 87 26 <0.1 <3 <3 0.4 <5 <0.1 12 

'iJ)2519t[HilHH::::i1:o:50[jHSi;[;fjj[1i5;4;jij;j:f:f:[llil!Hiliii!/ii::::::·HH[fliii:ill['ii[:/::::u::{:::::::::::::::::::::;::::::::::::;::rn::::l':[d:':f:j:[![iiifi[iliil[l[:50i1f:;i;i/i[;[1'*3f;lrn:::::<3;j:/:/1[iHffj[1'f;jH1\:)ifi}li;ll!il<0):1:HW:l:lHHl!l 
1/27/97 12:35 S 18000 8.1 7.9 2.2 0.24 0.81 0.57 66 24 <0.1 <3 10 1 <5 <0.1 32 

W~N~.7 ... : ... : ....... l?.l~§.. .. ~-.-..... M!~.-.......... ) ........... i ... -..... -.- ....... : ........... !.Ll.l ... :.L ................ :.: ......... ·.··········································~P.~.t ........... 9. ...........• ~~.-........ 9.I .............. t ...... :5Qt.~-............ ~-~-
4·DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <0.1 <3 >1.67 2.6 7.3 <0.1 11.7 
4/29/97 10:05 49000 1.7 8.0 <0.8 <0.50 0.52 0.30 110 32 

10/2/97 14:10 M 48000 3.4 8.1 <0.2 <0.1 1.0 0.38 91 27 
1/29/98 12:50 S 25000 7.9 8.0 1.9 0.38 1.2 0.46 59 27 

li1/29/98/(/1H/HUii\l1'2j501(/[SjlHi!13;8n:1HH:rnH:::1::::nHHHHHHHi\i\ifiii/:!Hi\H::::,:::::::::ll'\lil[H!%!i\i\Hml:i:i:il\;i[j;\Wl\H:Hl\lii:i::i:iH·i\\l\:~1(J;\:ill:H.::iri\(Hi\1{4i:~·:i:\<10:\;\\Hl'<10ijl[l\jj\<1W\liiH\i<50\m 
1/29/98 12:50 S/F 13.8 · <10 <10 I 10 I <10 <10 <10 <SO 
1/31/98 9:20 S 41000 2.9 8.0 0.27 0.23 0.6 0.24 49 16 

f!Will)l9atHHiHHHW:·:~j20i];jS: :·m+1·s:·11Hw::1:·:·:·:·:·:>t·:·:·: :·:·:·:n=) 1::::·:·:·: (:·:·:·:·:·:·1·:11:>·:::=1·;·1:::·1 in :·:n;Hu: j iHHWH:;.:Murn·:·<iO'.j ?+'=101::::·jjj<etPU:.:H40,f g!1i!<tOjij/j.j '.<50H1l 
1/31/98 9:20 S/F 14.8 <10 <10 I 14.2 l 13.2 <10 <10 <50 
2/2/98 S 43000 1.1 7 .9 0.91 <0.5 0. 7 0.22 76 22 '2iii$s ····················· 

1 
··········$········1G°1················································· ·········-,··················································································<1-0·········:s10········:.::10·········¢1Q·········4:,:0·········'<1·it·······<w··· 

2/2/98 S/F 13.1 <10 <10 <10 <10 <10 <10 <50 
4-day average [dissolved metals] <10 <10 l~I >4.1 <10 <10 <50 

5/13/98 9:35 S 18600 18 7.9 <0.5 0.08 1.0 0.4 160 24 

.MW~?. .......... , .. ,, .. :~}~.--·~·-······'H11 .... •.•,•,•,•.'.',',","•:.L:,:.:.i.: .... ,•.•.•.•.•.•.•.i.i.:.l.: ..... i,; ..... : ..... ·.•.•.·.•.•.•,•,'.',',','•'•'•"········-·.-... ,.·.•,•,•.•,•~?: .... : ..... ::<rn ... :.i.:~.Qi~U .... :?..?.~.- ......• ~n.9 .......... J? .......... g8.~ .. . 
5/13/98 9:35 S/F 14.1 <2 <10 I 18.9 ! <2 <10 <2 19.1 
5/15/98 S 27100 2.5 8.0 1.3 0.07 1.3 0.52 200 36 

:6Jt51!}B;HfHUfHHHHHHtS!HtHHH,5H\U:t:tHi·\H:·:·:·li)/:l<·l':H.Hi1;Hi\·:·wnl?\HHH<HH·:·:::rnnrn:)tiHH:·:\iHHHY:A2U{HlettHU:'nA\.:!;<2\TiUf:10/7d\'HH\<Zl\\i%\1S;2nl 
5/15/98 S/F 11.5 <2 <10 I 17 I <2 11.2 <2 15.7 
5/17/98 10:00 S 38900 0.7 8.4 <0.5 <0.05 <1.0 <0.05 330 40 

'~~~:r '' T~:: i~/'' ~':' '''',' '''' '''' '' '·', ~~,y,:v~:'.'~~,~~:~~~:~:~ ~~.'.:::'''' '' '~''''' ~l~' 'EJlli,' :l'''' 'm'''' '~r' 'm ' 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb 

feet umhos NTU 

/ 

pH N03 NH3 TKN P04 TSS 

mg/L mgll mg/L mg/L mg/L 

vss 
mg/L 

HUNCRB 6/25/98 M 49800 1.0 8.0 <1.3 <0.05 <1.0 0.12 33 8 
10/21/98 10:15 D 12.7 50200 2.9 7.9 <1.3 0.88 0.09 <0.061 140 15 

Cd 

~19/L 

Cr 

~19/L 

Cu 

~ig/L 

Pb 

~19/L 

NI 

~19/L 

Ag 
~19/L 

Zn 

~19/L 

3/25/99 15:10 ST 12.4 21500 14.0 8.1 14 1.07 0.24 0.367 84 20 <1 <8 17.2 3.01 12.9 <2 28.8 

.~(~q($$,., ... ,.,., ... ,., ....... = .... $.f ...... t~ .. , ...................................................................... :.:.:.:.:.: ..................... : ..... :.:.:.:.:.: .. ; ...... : ............... ~n ........... !!:~ ..... li:i=1s:2:H.1._.1g .... : .... _~;3,.~.- ....... :fg _____ ._ ... ~J .. z. .. . 
3/27/99 10:00 ST 11.2 35700 1.6 8.0 0.84 0.58 0.12 0.153 58 9 <1 <8 15.8 <2 11.7 <2 18.2 
i~/2:i'ifJ.f!U.LUiUl 'H.HHU!SPU!i!U ~8ii. Hrn ·iu:n .i ·iu)H;. iH. i.:. ::Hrn ·w· iii 'i:i. i. i .i ·i ·i· ~- !rnrnh!=i:i!;. !=j:j:j. i. i .. :··;.ii!. i. i U!:rnH:nrn:· ! ·:. :l~ -?~t \rn· llf<:8:mib:14;1!H:Hi. ~2:!Wi :!:n2,5jH;HHi<;2HH:WH17iS!ji 
3/29/99 11: 15 ST 11.2 44300 0.5 8.1 <0.44 0.34 <0.05 0.092 68 12 <1 <8 13.4 <2 <4 <2 37 .6 

.w~ww~_._.:.,., ... , ............... ~F. ..... -~-~-:a. ........... ·.·························································-:.:.: ... : ..................... : ..... : ..... : ........................... -.. ~.t ......... ~§._._.DMJi .... Ki.: .... i ..... ~.~ ....... 1 •.• ~? ......... :M!~,i.1 
4-day average [dissolved metals] <1 <8 ~ <2 >8.8 <2 24.8 

6/24/99 13:55 D 11.2 47200 2.2 8.1 <0.44 <0.2 <0.05 <0.061 84 10 
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• HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH NOJ NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L i19/L 

Cr 

µg/L 
Cu 

pg/L 

Pb 

µg/l 

Ni 

pg/L 

Ag 
pg/L 

Zn 

pg/L 

HUNWAR 11/8/94 11:30 51000 0.5 8.1 <0.20 <0.10 0.63 0.54 100 25 
11/10/94 12:00 S 21000 48.0 7.9 5.00 0.59 1.80 0.58 89 22 < 1 <10 8.1 8.2 <40 <0.3 40 

;1j111:Ql94lj1H:l!lH)gj05jjjj$jjj1jj!ji3:8:~jjjjjjjj[ .. jjjjl]j;:n:::1:·rnH:H!l!l::rnn:::rn:j:HnrnnHW1/:HH:::{;j!H:1:::::H:H:::::!:UHH1HHH1:::H!J!jj!Jj;<ijjjji/j!H]<:tOjjjjjjj[ff9j?]iH1!1Hrn4lH;]!!jjij<40Hn!!:!<Oj3jjj!j!\jj;pOjlH_1 
11/12/94 8:30 S 34000 2.4 7.3 3.40 0.27 1.60 0.44 75 :,:5 <1 <10 35 <2 <40 <0.3 54 

j1Jr1j2!94)HnHrn1l! 8; 35HHSW1!! !;t :ta:1rn !j!j! :! ::nrn:1;:1:<:::11. :i:H!H!), n: j!j\ H<H :)) . ; . ! . nn:.:. ! . ! . ; . ;:::n::11H:%::!HU11 j)lUj:j..;1j:j;j;j !l!,~:i:o:rnnHHl28lrnllnl!i9Pll:1Hl:1:i;40 H:!Hl:<0;3, /!l .L LL~?. U ,1 
11/14/94 11:00 S 47000 0.5 7.8 0.81 0.33 0.97 0.33 <5 <5 <1 <10 8.6 <2 <40 <2 62 

:t~f14($4rnHlHH1:j1j1j:O?JH1S]j!ii[l!1 Z6lHll!Hl:l:::1:::n1::n1::: .;i:11:n:1: ::1 f ::::: j!);l !jj:j 1!'.l'.![j;. :. :: ::: .:11:: :::::n ::: j;j;j!jl n:H!!jj! n: '11 j;[!jl:llHHH!!1!H!iH:<1H:Hllrn:<:i;QLl.l!1! !jj' ~ ·1::,m· ;ns::1·1·:1n <40 HWiHH~H.l~Un11:1p;:::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 13.3 >1.3 <40 <0.86 84 
3/11/95 9:00 S 9700 40.0 7.9 1.50 0.15 0.99 1.00 68 16 <1 <10 12 8 <40 <1 40 

.~!.1n/~.$i ... !.: ...... J!.~:P.~i.i.$.1.;.!.i~3;,~.i.l.:.!.:.i.i.i.i.i.i:i:i:1:1:1:;:!.'.Li._.i.!.i.i.i.i.i.i.i.i.:.::1:;:!:1:;:::;:;_;:;:::;:,::.1: .... :.:.i.i.i.i.i.i.i.i.i.i.:.i ... !.i.!.!.i.~.1.:.:.:.!.!.~W ... L ..... f:,J:. ......... ?..i ...... f.f.:!?.~f.1.l.l.l.!??:J.. ........... 1} ... -.. 
3/13/95 9:30 S 21000 7.0 7.8 1.30 0.16 0.79 0.51 36 17 <1 <10 5.9 <2 <40 <1 37 

:M31ssn:H1n11n:::1:s:as:1:1s1n:111:1:1~:s11;11:1r;:;:1:n1:11!:1:1:1:::::1i1H:;:1:1:1:;n:;:;11:;:,::1=:;:1:1:nnnn;:nn1:1:,:n-]-1-:-:;1n1mnn1:11n::nn1:rnrn:mnrn:::-d1nil\;:;.;:1;oHn1:nH:<14tl:Hnm:112H111:wm4sH:H111H1-t1:mrn·:·:13e1;::1: 
3/15/95 11:45 S 41000 3.3 8.2 1.10 0.31 0.89 0.46 56 34 <1 <10 5.5 <2 46 <1 16 
j3/1519$jifi:ililili)ij1il:f50lil·S_].·'l!j1(}J8:li:i!.:.l:!illH!i!n:iilil!l[l_i_j.j:j;j_!ij!jiji!!]_Hf:j[j:jifij::[j.:_i!l!lili]_::::1::1:_:::::1]i!i!i:!)!!_i!;';';';iiijij::_:;1_:;:;::li<1jfHili!i:!<10;:n;:;:;:<4!.fi!i!'!il . .¢2ilili[ijl)<4DiliHlil:f<1fi!i:i!l]lj:36/fili: 
4-0AY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >2.6 >0.67 >33.3 <1 38 
5/10/95 10:00 52000 1.6 7.8 <0.20 0.49 0.78 0.26 60 29 
10/11/95 10:45 <0.20 0.21 1.1 0.28 
12/13/95 10:00 S 14000 27.0 7.2 6.90 1.50 2.50 1.10 59 21 <1 <10 6 5 <40 <1 47 

.n.??:!.~@~ .. -.......... J9.R? .... § .......... r9 .... t!:rnP.9 ... -.-........................ _._._._._._ ...... -..... ·.······························-···-·-···-·······························~~--·-······:~n9. ........... ~ ............. ~~ ..... _._._'.i.'f!9. .......... ~:t ........... 1~ ..... . 
12/15/95 9:30 S 37000 2.8 7.3 1.40 0.70 1.40 0.48 52 16 <1 <10 8 <2 <40 <1 28 
+2Hsitis:-r:-rn-ns:3'sn·s·rrrlfa;oT:Miooor-ri·:·1·;·1·1·n·:·r:·r:r·:-n·rn·:·:···i·j·:·,···;·;···,·,···1·:·:·:·rrr:·:T:·:·1·:·1·:·:·;";·:·1·1·:·:·1·r~1:·1r-r;:;1orn·r1Jrrn·rn;;2rrrn·-t4of-rtT<tnrrr20-rn 
12/17/95 8:45 S 43000 1:5 7.8 0.70 0.62 1.10 0.39 86 27 <1 <10 <5 <2 <40 <1 110 

J1/17f9SH;j:\HH:a:$0[\j\SrnHH\1:iM\\JAOOO\/j\\HH\H\HW\\lHlH\\\Hl\H\\\\U\\\j\\H\%:HH%Hi\Ui:i\i@\\i\\\\\\\:\:H\\\\\/\~\\\\\U\\\ii<1\\\\\\\\H<10\\\i\\j\\\<5f\j\\\H\<'.Z\\im\\<40i\\\H\\\\\<:1\\\\\!\\\\H23HHH 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >5.3 <2 <40 <1 30.7 
3/5/96 8:45 S 21000 15.0 8.1 1.90 0.33 0.84 0.46 37 11 <1 <5 4 <2 <4 1.5 37 

/3J5191t::::::1:::111;i:::,e·soH1:s:::H1:1i:ton::i1:1:1:11::;::::11::_::::1::::::.:.1_::1.:1:1::::::1:11:=11:1:_,,1.:,:_:1n:=:::u,Hi.:n::1::i::n1:!::1:::::l:::H1::::;1;:::i::1::1:_;:~11::::1u1:<s1:11:1:::;1:e!:,:n1::1i:1-.2111:11!1:1:<4:::::1::n1:<1::::;:1:::1146\:\li! 
317/96 9:00 S 27000 1.5 8.1 1.40 1.20 0.62 0.32 44 13 <1 18 21 3 5 <1 72 
·3J7.!96'···················s:05····s·-·-·t100:·:·l·i·f·-··-.. ·.:.·.:.·.·.· .. ·\·····:·:Y·-·-·-·-·:·:.:.:.: ... ·.:.:.:.:.·.:.:.:.:.:.:.:.:.: ... : ... \·1·H·l·H-\·HY·h·f·lY·:·:·;·..;1·-·-·:·-·-·:-5:-:-:-f···:·::1;o]Y·l·l·\·10·:·:·f·l·\·j9\·\·H··Y<J\"l'f·\·l·"7:1······ 
3/9/96 10:00 S 36000 1.3 8.1 0.50 0.39 0.57 0.30 95 25 <1 6 3 <4 <4 <1 26 

j3J.9196;jl[ll\\!f!llli:ll10f05jl\lS:\\lll!iif9~2ilii:Hl:l.i.lililil_li\i:H::il:l!li!i[il!l:t,:::::::::.:ili\:\:!Hi[ililil!\i[\lil:[::::::;:::::1::1:t:[;::\:jl[:ji\il:f'j:i'iilil:l:!i!:f:l:f<1j:!lH!:::f:<5:j:j![ijl/!j3f:l!li!ili1:li5!l!ili\il:1:\:5:ff!:]:!l!1!:<1\:lif:lili!:27l1llll 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 >1.7 7 >3.0 >4.7 <1 48 
5/1/96 9:45 40000 1.7 8.1 <0.20 0.11 0.51 0.21 100 31 
10/9/96 10:50 41000 2.6 7.9 <0.2 0.44 <0.50 0.28 96 28 
10/30/96 10:25 S 35000 3.4 8.1 1.0 0.48 0.97 <0.20 79 26 0.2 5 3 1 <4 <0.9 29 

jt013Q/96jti!H!il!lj:10/25jjfl~H:t:H!15;'2jjljjflln:::n::::::n:::::rn:·:n:::H:HHH:;!j!;:j\flH:::n:n:::::hHH:·:·:·::n1::::::::::::1:!n:::::mHHlll"lnfHH!llHl<9)HlH!Hl:l5!jl\lj[j:j:[<3/j[!jH!]ljO&:lilil!!\!<4:jjjjH:i:~o.!tj:[Hllff1)1j[[jjj 
11/1/96 9:50 S 24000 10.0 7.0 4.5 <0.10 2.00 <0.20 44 18 0.3 <2 10 2 5 <0.1 46 

!~V1/~§!.:.1_1_l!lll:ilL9~5ajj!jS\lllli!l14 .. 2\1H}lifllHl1!il:\l1,j:!:!:!:l:li\l!ilil:!H1:t!f:::f\:!l:l!:\:!lHlil:!H:l:f:l:l:H1:li:i!ili:l!l\!il!l:!lilHH:lililil!li!ililifif:\::::<H3!!l!l:li!i!i5::::lilll:Y'-3ll:H1lH1:l11Hi!!HHllll<4H!ll!:H!<Opl[ljljHl123_lHl1 
11/3/96 11:05 S 34000 1.2 7.9 0.9 0.22 0.56 0.48 81 24 <0.1 4 <3 0.4 <4 <0.1 13 

.t~{aj$a::n::tn::::::1·r:051H:s1:1n::;12w:H:::::!tl::1;1::::1H:t:n::::::::1:::m:1:1H:•m1:1:1n:1::i1:::H::n::·::m·:·:::1-·-:-::11:1::1i:::n::::::1:nn:::::1::H1:::1:1"0,,1:::::::11·:s:1n:::n:::<3i:\::::n::o~nmm111<4HH::1:::<or11:n:1:::::1:2HH·: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <0.1 5 <3 <0.6 <4 <0.1 15.3 
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• j 

HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L pg/L 

Cr Cu 

11g/L 119/L 

NI 

pg/L 

Ag 

119/L 

Zn 
pg/L 

HUNWAR 1/23/97 8:50 S 17000 21.0 8.1 1.2 0.28 0.70 0.41 43 11 <0.1 <3 <3 2 <5 <0.1 17 
11J~~J9f;)[Hi!:rnu:e•$01[1iSidU·:;sjiJHlH!?lU·:·:11nmH·1·wrn.~:·wi{nH·:·:·:·t:t(:Hlff:tH1::nitUni/:)j!i:iWHl(.))1:<0:[1!1Yi:i:l<3jl:[mH:)<311iH:iHi:UtH:UH:rti<5fti?t:i!::O_fUHHH.9HHW 
1/25/97 10:35 S 32000 1.6 7.9 0.9 0.29 0.73 0.46 110 36 <0.1 <3 8 0.3 6 <0.1 22 

JJ25197j:/:H·:·110,35jj:S\[J5[2t":'1·:·!1Hii'.·:·:::':n·rn:H[ 1·:·H::1·1·:1}:i :':"(:": j·i:i:i 1·:·1t';"/11in:·:·1·1·:(H i :\: i ii .• H /1'<:<;o,:nu·11:·~tmHHU<3 rn·:t!HiOi9iH.:HH<;5jWHHi.<P[~JH.U.?Hiii!: 
1/27/97 12:15 S 22000 3.9 7.9 1.3 0.27 0.87 0.49 82 31 <0.1 <3 7 0.7 <5 <0.1 20 

[1/21/97jli1[ii.iH1[')12/1S;1[1Si)1ii!il10~81[lf[flf::!H:[j1·1·11:i·:1:H1HtiiHf;i[!:i[Hi/i[li)[[ii/fHi!iH!!iHfliHf,itiilit:t:i:t:Ut:i:[j[:t:[[[fiiftHii[[[[ij[jiti[i[i[. ii][l;j<Ol)j:rn_:it:<~t[ii/tti:ti<3jj[jf[f[iHc);t[j):i!i!:ii8Hiti!itiii.;0/1!iHH:i:f1.0jHi1i 
4-DAV AVERAGE (DEPTH INTEGRATED SAMPLE) <0.1 <3 <3 0.9 >2.6 <0.1 8.7 

4/29/97 9:05 46000 3.1 7.9 <0.8 <0.50 0.74 0.50 100 29 
10/2/97 13:45 M 50000 3.2 7.9 <0.2 0.26 0.9 0.40 100 28 
1/29/98 12:25 S 31000 10 7.8 1.7 0.42 1.2 0.39 68 28 

·,ns.i0a···············12i2s····:s·····---Jih·-·····-·-·-·········-,.·.-··································-·······················-·-·-·-·············-·····-·-···-·-,-,.·.·-·-············-..htf·······"<10····---·.1·a:a··1···1·~101·:···i·i<ho'·······1<io···r····.2so:··i· 
1/29/98 12:25 S/F 12.1 <10 <10 <10 <10 <10 <10 <50 
1/31/98 9:00 S 39000 2.5 7.8 0.43 0.29 0.6 0.27 85 29 

J/;W~SililiilliHHt1ffe:oor:11s:1:!l!ii~4,1illiHltlHl::H::1:1:n:)l1[t·:;tljlj!HflflHltiH!f["!"ftli[!.l.l.[.[.ftl!l!i:fi!j·:t1::r:1:w::1:::t::;1:11:u::1:1::::;1:1::lf!i!l:lilii<W[Hl:l.l:<10H!!llil:¢t(}Hl:tHFi:'IOj/iflll:i<1:Q;[!j]!Hi<1~'j'ltl'i':t50:fji; 
1/31/98 9:00 S/F 14.1 <10 <10 <10 <10 <10 <10 <50 
2/2/98 S 43000 2.8 7.8 <0.2 <0.5 0.7 0.32 53 24 
j 212/9 a: i ti [i l [j :l ij 1 /! :i / ! i :j iii 1! lH [! SH Hi [ l :1 2:!5! :l :i: [ii if H ij i l: i: i :/; j; j;/ :i ;j; ! . [; ;i j: i H;) i ;ii: i :j;:; :; l: i :1 i; it. t ft;!!/; i: t n;: i :it it i: i /i [: i ! it: i [ ! f: ! :: ;j: []iii: i ;j; j; j;j t; [ll :: li f ii l ! <:10} tit it tit< 10 [ t !i; l i 111 2;6 [ l :: ii f [ :" 10 l] !ii /j ii« 1 0 l iii l ! t j< 1 0 l :l t: l !i ! otSO jl ! i 
2/2/98 S/F 12.5 <10 <10 <10 <10 <10 <10 <50 

4-day average [dissolved metals] <10 <10 <10 <10 <10 <10 <50 
5/13/98 9:56 S 12800 29 7.9 1.8 0.15 1.0 0.7 200 36 
:5113/9a!1i:1i1:]:t::H:19/561:::s1H!i:)1~2:i:!:n1_1ti1i1: :11_i:::1ir:1:11:1::1::tii:l:l:il:i1i_:::1::::i::!i:1:i::_iii1i:i:::i::1:l:1:1:::1::::::::r:]1r1:11:::::1:::::::i:i:i:::::i.:.:<2)::_!1:lif"=10::i 

1
rn;t9;4::::1/:i1fsr:::i,.1,,d(}1:::i:H:i<21:1::!:i:ss;5:m 

5/13/98 9:56 S/F 11.2 <2 <10 _ 12.8 ! <2 <10 <2 14.4 
5/15/98 S 26900 1.7 7.0 <0.5 0.07 1.0 0.15 170 32 

j5J15198jl!!li[[j[ji:11i[:[:l1ti[1Hi:S[j:';:;/:;7,9;l;!:ttli[:t;:n::::::t::!i[:fil:l:l:[l::::::[:j:[:[:[:ii!:i:i;::!:[:U[:t;j:::/:l:[::::::n::;:;[:[Hi[:Ht:tH:i:!tHl:Ui:!:lit:i:ilf!ll[t[![<2fH:U[:U<=1:o1::fl:!:!1:5~3[:::t[;H[<2[WHg::,;,:O·tHEHHis2[1l;H][Ji7~4[j:[ 
5/15/98 S/F 7.9 <2 <10 ! 15.5 ! <2 <10 <2 13 
5/17/98 9:30 S 41200 2.2 8.0 <0.5 <0.05 <1.0 0.12 280 44 
j5'/1'7/~~lHi\HlnHH:91~0:nsf:i;l;H10~5Hlill!illHlll·l·1:rn·Hn:·i·:·rnnnrnu:·1n·1·:·:·:·:·:·:·:·:::H:(l;i{/.'HHlH1Wlnit?i!HWH/?H!lH:li..;2HH:Hc<!10[lj~14 a11:2~ZH!Wi]<lOHHH:l!fi>2i!H:[ljA1~4ljjj 
5/17/98 9:30 S/F 10.5 <2 <10 13.7 <2 <10 <2 25.5 

4-day average [dissolved metals] <2 <10 14.0 <2 <10 <2 17.6 

6/25/98 M 49200 1.8 7.9 <1.3 <0.05 <1.0 0.12 26 5 
10/21/98 9:30 D 12.4 
3/25/99 14:50 ST 9.3 46200 1.8 8.1 0.44 0.61 <0.05 0.061 70 12 <1 <8 20.3 5.96 12.2 <2 39.0 

l3125/9~H:f :H;tf t[C::i1[lHi ::::t;SF:li'l :: 9 .e li[i[l[i[[ii:iH[t:!it:::::::::::t: ;H[![l[l[l[i:l:!H;i;:)[;l:l:[:\[[:li [:[! :tnt:rnr:1:1;:HHn:: [[l[[[[\1]H1\n:}: HH::/[illiltH!:!<1 [H;\tH:[H<8 !l[H:t::11,8:HtlH[:<;zm:rn):Q\5 l:111 H:l\<2 _[:i\flm1f 3,4[\[l 
3/27/99 9:40 ST 9.3 44600 0.9 8.0 <0.44 0.38 0.09 0.092 59 9 <1 <8 14. 1 <2 12.1 <2 20.7 

;3/21/99[[!:l[l:l:l[fl/ii::[l[l:flHSPitfl[[9!8l[[i[i:t:f:H:fl:l::::!i[;[[j[::[:[:::rn1:1::::i;::::::::·:·t::·:·i::;i[i/tt::j:1::Hlf[['.t[t[;i:1::llit1iH::m::[[l!!f[:::f[l!i[[t'[t[:['l'1[[<1;[l[!t!l::;:<8j[~/:!:[;j1:3~3;;!!illi!l~21iHl]lHi12f6:H:f:W:<2)l:lti[it11;5;)l1l! 
3/29/99 10:45 ST 8.1 45600 1.0 8.1 <0.44 0.29 <0.05 0.122 82 12 <1 <8 14.7 <2 <4 <2 15.2 

:~/2$/!)S[iH11t![t[l:l!il1!1:ltH:[:SFj1jj:j8;5:[jl:iti!:lli:H1:[:i::i::::1::lH:!i1i:[i[lll:::n::1::::1·:·:·1::::::r:1::1:1::1:·::11:1:·::11:1t::[[l!l:W1::u:11::::l!if[ii!n:1:HlllH::11;<11:1r:::1::1'<8tfi:i[J]&tl!l[<Zll:1!iHi!i<4j[jl[tili)lf<2[ji[HifH10:?tHl 
4-day average [dissolved metals] <1 <8 ~ <2 >7.7 <2 12.9 

6/24/99 14:10 D 6.2 47100 2.7 8.1 <0.44 0.45 <0.05 0.184 73 8 
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• j 

HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 

HUNSUN 11/8/94 13:00 54000 1.4 8.2 <0.20 <0.20 2.50 0.25 82 12 

Cr 

119/L 

Cu 

µg/L 

Pb 

i19/L 

Ni 

µg/L 

Ag 

µg/L 

Zn 

119/L 

11/10/94 13:00 S 22000 48.0 8.0 4.10 0.49 1.20 0.54 83 18 <1 <10 9.2 5.5 <40 0.4 40 

:1;1rn)194n!nH1rw:1;~101?,rnsw:·:12i:·:nrn:H·rn·:Hn·:·:·:·:·:·rn::HH!H·:·:·:·n:rn:·n:·:u?r'nn:uru%:·r<rnur:HH:rn:nnnmm:w%<1/:Hr:,;:10runrne,;}n:un11<2:Hm<"40:u:nr:<o,3:m_rn::2,aw:: 
11/12/94 9:30 S 50000 2.3 6.8 <0.20 <0.10 0.79 0.39 69 ,5 <1 <10 <10 <2 <40 <0.3 19 
jt1H2/94jffrn·:·:·:·~;35;j~j:S::·i·;'16'0;·,:!·i·!·i·!·!·:·i·:·:·;·:·:·i·!·;·!·!·:·:·!::·;·uH·:)[!l!!i)[i[i!'l:HHn:::n:::%:HH:iW!1!!Hli[1H)lil1[!,i;n;f,<:1;{j:j!;:<:10!iiHH,;;wrnLu.:~gLLU.i.':'1P.U3.L~P.~:.u.u.:~_qu.L 
11/14/94 12:30 S 51000 2.4 8.1 <0.20 0.12 0.78 0.26 89 11 <1 <10 5 <2 <40 2 31 

l111/1M14H:rnrnrn1:m~~nwnrnnvio:H:lH::mrnrn::irn·:·:·:·wrn::rnH!:·:u·:rnnrnnn:HH!H:Hll:H·:·::::H::nJHU!HHl:H[HHHHHlpt1nil!HW<10Hlili!Hl<2U~Ullrn<?HWH:l!<40H)HH!!H<?U.U.frn2aFm: 
4·DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >2 <2 <40 >0.67 28 
3/11/95 9:30 S 12000 43.0 8.0 1.30 0.13 0.77 0.64 54 9 <1 <10 8 3.6 <40 <1 23 
:J/1j1:i9S[j[j;j[j !: i[:[:lil9i35·]!Wli]:[1 Oj2i!:Hnl:lm]:[![;[n:j:[il:[:[:!:H[:rn:l:[:H[: [:ji[il!l!li!:[:j[j :[;j:i i[,[ij!j!;;[;['[:j:[!j:[lj![jjl[ijl;:l'['l'!li:H::::: !: !H::::i:::,;: 1 !j[;ij;[:j <10!j!f [f!j]j 6j2'l1H!ij[fl<~2:::: :!l::!:]63 iif :lf !::1[<1:[i!i!::H!![33 ::1:: 
3/13/95 11:00 S 31000 3.3 7.9 0.88 0.11 0.45 0.35 46 16 <1 <10 <4 <2 <40 <1 32 

3/1:3{95JfrnllUHHl1\1,05:\j\:Slllllll8i2:HlllH\Hl:j;\lHHHH::1n·:i:·:i:n:Hn1:11:1:1m:1nHH.lllHHln::1:11:11HH':l:lH:HHl:lH:n1:w1:1::H:/::HllHHlll:lH:l:«1rnn::n1<1ornn:111:<i1:rn:•:n:::<ZtlHHHil<40~::n:::m;;;1nnn::~:n:13::.W 
3/15/95 10:00 S 50000 4.5 8.2 <0.20 0.24 0.58 0.24 73 31 <1 <10 <4 <2 <40 <1 17 

3/1$(95[l[i!H::::1:::1:Q)OS;:f:$\:::::1[);8i:[!!'li!:!:!:::H[1!::::::ilii!:l[!j[j_j:i:H:i!!l:!l!i[:[:::[:l.f:l:•.l:[:l:l:!:i:!:!:!:!:t::i::f:•fH:::r:::::•::!:);j!j!\i:::::::::=•=:=fij<1!ifi\.l!\:<10:l:!H::::14Hil!:i][![!<2j[il\ljijj4'.40jli:[i!l!j•dj:j[jljl!m:23]:[[l! 

4·DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >2 <2 >21 <1 43 
5/10/95 9:30 55000 1.9 7.8 <0.20 0.55 0.63 0.28 68 36 
10/11/95 12:20 51000 3.0 8.1 <0.20 0.16 0.53 <0.20 95 31 
12/13/95 9:15 S 25000 33.0 7.8 6.70 0.93 2.20 1.00 75 24 1 <10 5 <2 <40 <1 110 
l2/t~/9Sj[Hf:[[·[·1·):20,us:rn·:::1·a·1·:·yHiooo:·:·:·:·:·:·:·:·:·:·:·n:u:H·:·:···:·:·:·:·:·:·:·:·:·i·:·::1·:·q:·1::·:·:·:·:·1·H)!h·1·1·1·:···:·::nn:WHHH10[)!Hl!HP~10j}H]!lM!U:u::1..,~Hmrnrn<40HHHm:<!1w::1HUMH: 
12/15/95 8:35 S 41000 2.7 7.9 1.00 0.58 1.20 0.39 64 21 <1 <10 10 <2 <40 <1 21 

-:1.211&19s:::m:::rn:::a:40::::sr:::1::4;2lf:i:::430oo:,1:::i::.::r::1:1:.;,1.11:.:.Lt1:.'1.::::.::::1:1.1.:::.~::;::::1.::::tnL.H.::;:::::1:.:::::;::1:::1.:,rn:1:Hl::.:::::1<t.:.:::;rn<101:Hr1:::::e:::1::,:,r::<2r,::::r.:i:<401,1rn:::;~1:.1.:.:.H:110::.:., 
12/17/95 10:00 S 46000 5.2 7.9 <0.20 0.35 1.10 0.25 95 25 <1 <10 <5 <2 <40 <1 <10 
p:2fH195?!l!:HftYOi<l5'j;jS{·:·:·4r2:n·rn4e6001:·1·:·:·:·:·:·:·:·:·:um·:·:·:·:·:·1·:·i·1·:c·:·:·:·P:·:·:·1·:·:·:·i·:·:·:::uHnH·:·:·1·(i·:·:::·HnHH!!}·"tHlHH<10:f:W:!?fH:rn<tirn:!lfHMOj[;!rn[f[~1[l!HHW16j[!H. 
4-0AY AVERAGE (DEPTH INTEGRATED SAMPLE) >3.3 <10 8.7 <2 <40 <1 68 
3/5/96 9:35 S 33000 15.0 8.2 1.20 0.30 0.59 0.37 73 18 <1 <5 18 <2 <4 <1 35 

3/5/96l\\iHHl%/\!\!9AQ\:;;;s:;;::) :},onmn::;;;:::m:;;:1:;::;::n:)j!\H!:rn;:1::.::mHHlH\Hlll\HllHHl\lH.ll:lil.H::rmn1:rn:t:1:1rn1:1:1:rnrnH:\!lH!lll:¢1j:lH::1:H(ii5:;l.j.j\j\j\j:,\[!['lH!11<Z%:\Hnl\3.\l\1\lH\!jji:;1.l.1.1.1.Hli~L1.!: 
3n/96 10:10 S 40000 3.5 8.2 0.20 0.19 0.75 <0.20 100 25 <1 <5 17 <2 3 <1 53 
3rr1eitrrr:T.·i·)orrsrr:s::·.·1f£>":·1r.·:·:·:·1:·.·;·,·.-1.·:·:·.·.·,·.·:·.·.-.·i·.·.·.···:·.·:·.-:·:·:.·.·,·,· •• ·.·.·.·.·:·:·:·!·:·:·:·:':·r:·:·:-rr(:':rrrT<n-r:·:"Ttrrrrrr:forrrrni<:2!'rrrrr&nr·:-.;;1·rnr)su:r 
3/9/96 9:35 S 40000 1.3 8.1 <0.20 <0.10 <0.50 <0.20 110 28 <1 <5 <2 6 <4 <1 60 

:3~!1/9~n:::::::1n11:mn9:Aonnw:rn 1n:::n:1::rm•1n:1r::::1 nnrH: ::r:r:nn:1nn n11n::r::::1:::::: :1:1n::rnwnn:m::nr:rn:::r:rn:::rn n::nr:r' n ::nnn1:::n:H:<1:'nr::rnt:<p ::: :11:f!flot2 r::1:1:r:!: ~4::n:::::m<4l!fl!lidli< 1 :::::. ::Hi:11:rn::' 
4·DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 >2.3 >7.7 <4 >1.0 <1 28.7 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mgfL mg/L mg/L µg/L 

HUNSUN 5/1/96 11:15 40000 3.4 8.2 <0.20 0.14 <0.50 <0.20 130 33 
10/9/96 12:20 39000 5.6 8.0 <0.2 0.21 0.74 0.29 120 31 

Cr 

119/L 

Cu 

µg/L 

Pb 
µg/L 

NI 
µg/L 

Ag 

119/L 

Zn 
~19/L 

10/30/96 10:55 S 24000 39.0 7.9 9.5 1.20 3.70 0.72 67 18 0.4 3 9 5 4 <0.9 62 
11[0/30/96 -\H.YH)Ol55:[HS'HHH1 &'o( (H:. :· :· \[\, ( :· i ·:· [ [H, n' \H·H:·1· ( \, i· i·i. ( ( :· :·(: ·:· \\\, H\H · :· ;' \;;·1· :';';' :· :· :~:·:· \. \. ~· ~@· iH' Hi·:·:·.(\';.:· H. <Q. ;1;· :·:1: -[\\\5HHHHHfH<.3!Hli' jHj;O%HHH;'<4 -\ i ·; 'jj<o,~nnH·rnHUH:: 
11/1/96 9:05 S 29000 7.3 7.6 2.3 0.50 1.00 0. 74 55 21 0.4 4 4 2 <4 <0.1 43 
\f 1/1 /96\\\HUHH:tH::mo5t\HS'.Hl\\\11 .. 6 ·:;.H\H\H\\iHl\\\\\\l~lln:HHHm:::::::::1:_1 \\. llU!\iilll\\ u:::nH ill:. j\j\;\\l\!l\'.l'.lj\j\j\\\, :rnrnHHHiUH\\\. :::::. :\j0\6[\jj\\\i\iAiii!lil\HH<3j;f i\\lili)0\9HllH:lrn .. 4;:::;1m:~oi1m1:lilH2,1]1\lH: 
11/3/96 9:50 S 35000 2.8 7.9 1.0 0.27 <0.50 0.46 98 28 <0.1 5 <3 0.3 <4 <0.1 55 
J1.$ii;i:s··················9··so··r·s······1ifo········:································-·---·-·-,.-..... ,., .•.•... -... -................. -... -.- ... -.............. :························-·:0·2r-r··;··:e······r1···1<:a··1··-·····o;e·:·········;f.r·;·····:<0·1···:·····11st···· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) >0.26 5 <3 0.73 <4 <0.1 14.6 
1/2.3/97 10:05 S 23000 22.0 8.2 0.9 0.11 0.64 0.39 57 19 <0.1 <3 5 2 <5 <0.1 13 

.ww.n ................ rn . .9.~: .. _§:._ ... }1?& ............. ·.······························:.1 ..... -... -... ·.···························································· ................. ;W!~----·-·-···~?. •........... :9 ............ :1 ............. ~s. .........• ~9..1 ........... r ...... i 
1/25/97 10:15 S 48000 2.1 8.1 <0.2 <0.10 0.65 <0.20 110 22 <0.1 <3 <3 0.3 6 <0.1 <2 
jil2519i'f!i[H:!fHi!\AO/ft5::::.s:i:Hf13!0:jfi:ifli];Hf!f;f:!;f;jf1;\;!i!'f!fil;f;f;Hf;j;~;f!i'lH!\![!f!\ifif;j;f[[![:!:i:i:[irn:i:::f!fii:!:l:\H:]ifi!'fH:t;i!f!l:lf!fHfifi!iifi<0[1l!l[:[!W-i13'.Hf[ffl::f;53;f:j;f;f;f;0~8[![ilHf[Hl6fj;f:[i[![.c;0~1[flflfilfif5j!f:n: 
1/27/97 11:35 S 30000 4.9 8.1 0.9 0.23 0.72 0.37 110 38 <0.1 <3 <3 0.7 6 <0.1 10 

.187:@7: ............... t~;~t .. §. ...... ~?Ji ..... -... -.- ....................... ·.··············································;······················-·-·································JQJ .. : ...... J~ •........... ~ ........... R.§. ............ ~ •.......... ~!M .......... § ...... . 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <0.1 <3 <3 1.8 >5 <0.1 5.6 
4/29/97 11:05 49000 3.8 7.9 <0.8 <0.50 0.78 0.35 110 31 
10/2/97 12:45 M 50000 5.1 7.9 <0.2 0.22 0.7 0.29 100 31 
1/29/98 13:15 S 41000 8.5 8.0 0.67 0.16 0.8 0.35 110 34 
[?;l29{98jHH1HHHm{3'\1;5:ms·:u:)ifl" :HH1HHHHHHHlHHHliHHH1H. !UH\. i. i. i ·1. i. f. i 'i. i HH. l .i. i. \ · 1 ·: ·i. \. i ·1:mHHHUHlHHH. Hi. \i!U!Wi\i [j<1 om. i. [. js'.I Of lf HP 0.4\if ljl\]<1 OlHHfHi<lO:/)i\f <;1 Off HHW<5Q[HH 
1/29/98 13:15 S/F 9.8 <10 <10 <10 <10 <10 <10 <50 
1/31/98 8:25 S 47000 4.9 8.1 <0.2 0.15 0.5 · <0.2 66 22 

.rm.<~~--··········-···-:~iif1. ..... ~.-.... ~ . .1:-:~ ... ·.··································································-·······-·-·-·-····~-·-··························'·i.i ... '.-.-.-.- .... :~w .. _._._._~.1.9 ......... w?r ....... 1~.Q •........ :~1q_._._._._~~q ...... -.. ~!?.Q .... . 
1/31/98 8:29 S/F 11.8 <10 <10 <10 <10 <10 <10 <50 
2/2/98 S 47000 2.5 8.0 <0.2 <0.5 0.5 <0.2 130 39 
~/2/9~:rnlililf[lilf!ll![:lH\f1fi[ij:S:m!fi9~'8:;f;\i[il!\_1i]iH['\if;[;[;f;f:j_[i!![:::[:H[i[!f!i~[:[!fi\\:j:f:\![!\:f!!:Hf\!f!!:[![!f:1i[i[!l'r!fi['i!idi!;'![!f'j![!i![![if:\:[:\!i\'.<i1:0:f:::[;H~10[;f:j;f;12,it1:1::::<10fHH\:[i"'/10fHf:\:i:1=10l1il\:\ij<S(l1if:• 
2/2/98 S/F 9.8 <10 <10 <10 13.1 <10 <10 <50 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <10 <10 <10 >4 <10 <10 <50 
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C1 
HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~19/L 

Cr 

µ.g/L 

Cu 

~19/L 

Pb 

~19/L 

Ni 

µg/L 

Ag 
119/L 

Zn 
µg/L 

HUNSUN 5/13/98 10:25 S 27500 19 8.0 <0.5 0.07 1.0 0.37 230 32 
.$11!31M1!1:rn:)!!!1:1]0,2s:!1fs:;.;_11o;sfffiff1fi![f1!l:1:1l~rn;1;:;:;1;:;i;1;1:nrn;:;_:f;_;1!:;:;:!:[ll:1!1f1f:!:i:!:f:t;t;:;:;:::m:1!1f!l[!1:1lil:ll!:f[.[:[.1:f:;::11:1:rn:::!<2l\[i[![f[f:i:1of:lfii!!rl'e,itH

1
1:w:-!;t[l[!1t:l;·<1:otH[W:!:<Zllt1:;:[120~3W: 

5/13/98 10:25 S/F 10.8 <2 <10 I 16.3 . <2 <10 <2 10 
5/15/98 S 45300 2.3 8.2 <0.5 <0.05 1.0 <0.05 270 ,36 
R'~A'P.~tlLl.l.H1l1li;i;i;fjff!tfli.!S!f!;i;i9"'2;i;ifi\l!l:i;:l:j:f:f:l::!!i\ifli!l!l!f;fjfiliii,!fifilil!:1t1!itH1:1;!;i;i!!fif!:'f!:i!!i!;i;!f!f!fifif!f1:1Hf:j:f:t::,:n:::::1:rn:1::::::11"2:::=1:::::~10::1::::111;21:H:!:::~2<:t::H:~~Olf;1Hi:1P<2/;!;lif;W<=10fili. 
5/15/98 S/F 9.2 .c;2 <10 I 18.3 ! <2 11.5 <2 15.4 
5/17/98 11:00 S 47100 1.9 8.2 <0.5 <;0.05 <1.0 <0.05 350 48 
w11,9s:.:1::H1::n?1;1~oo))w1rn1:1Milf:H·lfn:·H1i:·:·1·:·r:::·:·nr:·:·:·rri·:nnn::nH::::n::n:::{:·:·1·:n·:·1:::m:1;11::m::HHn::·:·i·:·:·1H1nni1:ur:~:·1·1::1::·qoi:!EHE1s2:··:1r~2:HHmnn:0_ 1:rn1:1H-<i21·:·:·:11:n1:3:rn 
5/17/98 11:00 S/F 6.6 <2 <10 13.5 <2 <10 <2 17.9 

4-day average (dissolved metals] <2 <10 16.0 <2 3.8 <2 14.4 
6/25/98 10:10 M 51300 2.1 7.9 <1.3 .c;0.05 <1.0 0.15 34 10 
10/21/98 10:45 D 14.4 
3/25/99 15:50 ST 10.2 49000 1.6 8.0 <0.44 <0.2 <0.05 0.061 210 34 <1 <8 19.9 <2 12.9 <2 12.2 
~!!?W~~:U:U::HU:W.LU.lSF[i!t!f101~!fH1HH:H1HWHH:UHH::Urn:::nrnH:nnw:H::H·:·::rnn:HHHH:"Hi"!H!!HU:H·1·(1":>urn1·:wrnr:<1jfii(t":·:·<e/l:·:1~.4jjjHH1'.2:·H:HHM:S·:·H:Hl<2)Hrn·:·iitQ'H:! 
3/27/99 10:35 ST 9 46300 2.2 8.0 <0.44 0.32 <0.05 0.122 78 6 <1 <8 13.6 <2 12.3 <2 <10 
.~{~!f$.~.- .... _._.:.:.:.:.:.:.:.:.:.~m:.:.:.:~-~-:.:.:.:.:.:.:.:.:.:.:.:.:::::::::::::::1:~:::::1:::::::::1:::::1:::1:::::::::::::::::1:::::.:1:1:::::1:1:::.:.:::::::::::::::::::1:.:1:1:1:::.::!fi.:.:::::~::~1n:11:)1M3:::1:1:::.:A~:::::1::::~~:~:::1:1::::~t.:.:.:::*~~1:1:: 
3/29/99 12:15 ST 7.4 46300 1.9 8.2 .c;0.44 1.11 <0.05 0.092 79 8 <1 <8 12.5 <2 <4 <2 <10 

8?~W~~-,.,.,., ............. , ...... $.f. ....... !& ................................................ -............................................. -.-.-.- ................................ -.-.- ..... ~.~'············~~: .... CillJ ..... J~ •........... ~t! .......... }g .. _ ........ ~W .... . 
4-day average [dissolved metals) <1 <8 ~ <2 >9.2 <2 <10 

6/24/99 13:15 D 8.4 48100 2.8 8.0 <0.44 <0.2 <0.05 0.073 94 10 
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SEMI.UAL SEDIMENT SAMPLING 

STATION DATE TIME Cd Ct 

rnalku rna/kU 

NEWPORT BAY WATERSHED 

BCF04 11130/94 8;00 <1.2 26 

5/17 /95 0:00 

10/24/95 0:00 

4123/96 9:30 

11/5/96 9:40 
4115/97 8:50 

10129/97 9:05 

6123198 12:30 

6/18199 10;30 

<1.0 18 

co.a 14 

•2.0 27 
<1.0 21 

<0.7 20 

<2.0 36 

<1 23.3 
0,46 19.1 

5/9/00 9:00 2.16 40.3 

S0MF05 11/30/!l4 8:40 <O. 7 

5/17/95 0:00 <0.7 

10/24195 10:50 <0.6 

4123/96 0:00 •1.0 

1115/96 10:00 <1.0 

4/15197 9:30 <0,6 

10/29197 9:20 •2.0 

6123198 12:10 <0.2 

10/27/98 10:40 <0.2 

6117/99 14:30 0.33 

10/14/99 11:15 0.23 

5/9100 10:00 1.68 

LANF08 11/J0/94 9:50 <1.1 

5/17/95 11 :45 <0.6 

10/24/95 11:15 <0.6 

4/23196 11 :00 •2.0 

1115196 <1,0 

4/15197 10:45 <0.6 

10/29/97 10:05 1.4 

6122/98 13:00 •1.0 

10/27/98 11:45 0.9 

6/17199 15:00 0.6 

5.2 

1.8 

2.3 

4.4 

4.7 

2,4 

10 

2.3 
3.3 

2.4 

1.7 

12.a 

15 

3.5 

1.6 

32 

9 
5 

6.2 

15.7 

8.9 

7.5 

Cu 

rna/ku 

19 

9.2 

11 

16 

12 

11 

JO 

15.5 

<0.22 

14.7 

7.8 

<3 

<3 

4.7 

4,4 

<3 

18 

4.7 

1,3 

•0.22 
0.75 

13.80 

10 
<3 

4 

25 

10 

6 
16 

24.2 

8.1 

5.7 

Pb 

•0.9 

<10 

7.1 

9.8 
<7 

<7 

13 

4.8 

2.2 

4,5 

<7 

<7 
<8 

<6 

<8 

<6 

11 

3.7 

2.3 

1.5 

1.8 

2.0 

7.1 

7 
83 
63 

11 

6 
<5.0 

8.8 

14.7 

20.5 

Ni 

mg/lig 

35 

19 

19 

21 

16 

16 

38 
18.6 

11.9 

22.6 

<6 

<5 

<5 

<5 
<5 

<5 

9.1 

3.5 

2.6 

0.9 

<0.7 
7.7 

6.2 

<5 

<5 

21 

7 
5 

15.6 

4.6 

3.7 

Ag 

mg/lig 

<2 

<2 

<1 

<2 

•1 

<1 

<2 
<0.5 

<0.5 

<0.5 

Zn 

mg/lig 

79 

29 

38 

48 

46 

37 

81 

47.1 

29.9 

19.6 

<1 27 

<1 6.2 

<1 23.D 
<1 18.0 

<1 27.0 

<1 13.0 

<2.0 67.0 

<0.5 16.4 

<0,5 13.5 

<0,5 16.9 

<0.5 7.5 

0.2 82.1 

54 
25 

28 
110 

59 

26 

Fo 

mglllg 

Sill+ Toi PO, 

Clay Clay ns P 

'II, % mg/Kg 

23000 33.2 79.1 

12710 6.4 15. I 
13760 25.J 71.0 

28300 

13000 12.3 30.2 

4570 1.2 3.0 

3310 1.3 3.7 
2540 0.5 1.3 
1980 

10600 

34S 

157 

<1 

<1 

<1 

<2 

<1 

<1 

<1 49 6000 0.0 0.3 

61 23640 37.9 78.2 

35 5530 1.1 3.4 

ODD 
~gtkg: 

1.2 

<18 

4.3 

3.S 

<1.5 

<0.9 

<2 
<4 

<4 

<4 

3.5 
<5 

<0.8 

•0.9 

<0.9 

<0,9 

4.7 
<4 

<4 
<4 

<4 

<4 

ODE 

au/lig 

4.0 

<8 

3.4 

8.4 

3.2 
2.1 
3.0 

<3 

<3 

<3 

6.8 
<3 

<2 

3.4 

2.9 

1.9 

13 

<3 

7.0 

<3 

<3 

<7 

<0.9 2 
<8 7 

<0.8 <0,8 

320 160 
<0.9 2 

1.3 2.0 

<0,9 <0.9 

<4 <3 

<4 <3 

<0.5 

<0.5 

<0.5 35 1Cl040 0.5 1.1 181 <4 <3 

All organic oompoumls unless otherwise noled woro below Iha deleclion limlls of lho laboratory. 

Beiuo (b) - Benzo(b) flouranlhone Flranlh • Flouranlhano Dznon • Oiazinon 
Benzo(k) • Bcnzo(k)flouronlhone Mlhxy- Methoxychlo,- Endo I - endosullan I 

ND • Nol Oe10,:1od (below doleClion limil cl laboralory). 

\ 

- ./ 

DDT 
µgrlig 

1.2 

<18 

<O,B 

5.0 

2.2 
1.5 
<2 

<3 

<3 

<3 

5,2 

<5 

<0.6 

1.6 

1.3 

<0.9 

2.1 

<3 

<3 

<3 

<3 

<11 

<0.9 

<8 

<0.8 

<35 

<0.9 

1.3 
<0,9 

<3 

<3 

<3 

gamma 

BHC 

µg/ilg 

2,4-0 2,4,5-TP Bonzolb) Bcnzo(k) Chrysenc FJranth Pyrono Mthxy Dznon Endo I Aroclor Aroclor 

,un.u Silvn µglllg µglilg ,glkv µglilg o,giko µglllg µg/lig µglllg 1254 1260 

<0.7 

<8.0 

<0,5 

<0.7 

<0.6 

<0.5 

<0.9 

<11 

<11 

<11 

<0.5 

<3 

<0.5 

<0.5 

<0.S 

<0.5 

•0.7 

•11 
<11 

<11 

<11 

<11 

<40 

<30 
<71 

<29 

<27 

<40 

<800 

<800 

<800 

<30 

<30 

<52 

<26 

<25 

<40 

<800 

<800 

<800 
<800 

<800 

<0.5 <30 

<0.5 

<0.4 <20 

<19.0 <35 

<D.5 <25 

<0.5 <24 

<0.5 <50 

<I I <800 

<11 <800 

<11 <800 

µglilg 

<20 

<10 

<36 

<15 

<13 

<20 

<110 

<110 

<110 

<10 

<10 

<26 
<13 

<13 

•20 

<110 

<110 

<110 

<110 

<110 

<10 

<10 
<18 

<12 

<12 

<30 

<110 

<110 

<110 

<400 

<300 
<360, 

<290 

<270 

<300 

<300 

<260 

<260 

<250 

<400 

<300 

<360 

<290 

<270 

<300 

<300 

<260 

•260 
<250 

<300 <300 

<200 <200 

<350 <350 

<250 •250 

<240 <240 

<3000 <3000 

<400 

<300 

<360 

<290 

<270 

<300 

<300 

<260 

<260 

<250 

<400 

<300 

<360 

<290 

<270 

<300 

<300 

<260 

<260 

<250 

<300 <300 

<200 <200 

<350 .,350 

<250 <250 

<240 <240 

<3000 <3000 

<400 

<300 

<360 

<290 

<270 

<300 

<300 

<260 

<260 

<250 

<300 

<200 

<350 

<250 

<240 

<3000 

<2 <50 

1.0 <40 

<2 <54 
<1 <44 

<1 <40 

•2 <60 

<25 <400 

<25 <400 
<25 <400 

<1 <40 

<1 <40 

<1 <39 

<1 <36 

<1 <36 

<2 <50 

<25 <400 

<25 <400 

<25 <400 

<25 <400 

<25 <400 

<\ <40 

<1 <40 

<35 <53 

<1 <37 
<1 <35 

<1 <40 

<25 <400 

<25 <400 

<25 <400 

<1.2 

<0,8 

<1,7 

<1.5 

<0,9 

<2 

<4 

<4 

<4 

<1 

<0.8 

<0.9 

<0.9 

•0.9 

<1 

<4 

<4 

<4 

<4 

<4 

<0,9 

<0.8 

<35 

<0.9 

<0,8 

<0.9 
<4 

<4 

<4 

<44 

<40 

<60 

<11 

<11 

<11 

<38 
<38 

<50 

<1'1 

•11 

<11 

<11 

<11 

<37 

<35 

<40 

<11 

<11 

<11 

<44 

<40 

<60 

<25 
<25 

<25 

<38 

<38 
<50 

<25 

•25 

<25 

<25 

<25 

<37 

<35 

<40 

<25 

<25 
<25 
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SEMI.UAL SEDIMENT SAMPLING e 
SIii+ Tot PO, 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fo Clay Clay as P ODD DOE DDT gamma 2,4·0 Z,4,5-TP Benzo(bl Benzo(k) Chryscne Flranth Pyreno Mthxy D.znon Endo I Aroclor Aroclor 

"'9/J:g mg/Ilg mg/1:g "'9/J:g mg/kg mufkg muJJ,g mg/kg "' % mg/Kg µg/1,.g I'll/kg ,,aJkg BHC "g/1,g Sllvex eg/J:g µg/llg "gl).g ,,aJkg pg/1,g pg/1.g pgJl.g pg/J:g 1254 1260 

l'tlll<U 1101kg 1,1gfl,.g pg/kg 

BC2F09 5/17/95 10:45 2 21 21 16 18 •2 130 <19 26.0 <19 <9 

10/24/95 11:50 <0.9 10 38 12 11 <2 180 <1.7 <1,7 <1.7 <0.7 <40 <20 <400 <400 ·~oo <400 <400 <2 <50 <1.7 

11/5/96 12:30 <2.0 15 20 13 12 <2 110 <1.5 2.1 <1,5 <0.6 <30 <15 <300 <300 <300 <300 <300 <2 <30 •1.5 <45 <45 

10/29197 10:20 <2.0 20 47 16 21 <2 200 21000 17.1 33,3 <2 <2 <2 <0.9 <40 <20 <2 <70 <2 <70 •70 

6/24/98 9:00 <0,3 23,6 7.1 7.1 22.3 <0.5 43.1 5410 7.1 25.7 <4 <3 <3 <I I <600 •110 <25 <400 •4 <11 •25 

10120/96 12:00 0.5 8.4 12.8 5.6 6.9 65.4 6570 <4 <3 <3 <11 <800 <110 <25 <400 <4 •11 <25 

SCCF15 11/30/94 9:20 <0.7 4.9 <3 <7 <6 <1 18 <6 <3 <6 •3 <30 <10 <300 <300 <300 <300 •300 <1 <40 •6 
5117195 0:00 1 19 7.9 <7 14.0 <I 32 <15 •5 <15 <0.5 

10/24/95 11:30 <0.7 7.8 8,4 11 8.4 <1 <45 <0.9 1.4 <0.9 <0.5 <30 <10 <300 <300 <300 <300 <300 <1 <40 •0.9 

4/23196 10:30 <1.0 15 7.5 10 11 •1 31 <0.9 1.2 <0.9 <0.5 <53 <27 <270 <270 •270 <270 <270 <1 <40 <0,9 

1115/96 10:45 <1.0 10 5.1 <6 8 <1 23 <0.9 <0.9 <0.9 •0.5 <25 <12 <250 <250 <250 •250 <250 <1 <37 <0.9 <37. <37 

4115197 10:00 <0.7 22 14.0 8,1 ,a.a <I 46 <1.0 1.2 <1,0 <0.6 <28 <14 <260 <280 <280 <260 <260 <1 <42 <1.0 <42 <42 

10/29/97 9:45 <2 6.5 7.3 10 6.0 <2 32 5400 0.0 0.0 <6 <6 <6 <3 <30 <20 <8 <50 <6 <300 <300 

6/24/98 8:45 ND 2.3 0,6 2.3 2.1 <0.5 1 2250 0.9 1.8 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

10/20/96 11:45 0.3 5.4 2.8 8.5 3.2 <0.5 19.4 3820 2.2 5.0 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

8/18199 11:00 0.4 6.5 10.0 6.3 4.8 <0.5 65.8 4470 17.0 35.9 388 <4 <3 <3 <11 <800 <110 <25 <400 <4 <II <25 

BEEFli 6124/98 9:20 ND I.I 0.5 1.3 1.1 <0.5 10,1 2030 0.0 0.2 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

10/20/98 12;30 0.6 6.7 7.9 4.2 4.3 47.8 6040 4, 1 12.4 <4 <3 <3 <11 <BOO <110 <25 <400 <4 <II <25 

ACWF18 5117/95 13:15 3.7 22 16 17.0 17.0 <2 95 30 210 62 <1B 

10/24/95 14:10 <0.7 5.8 6.9 6.7 6.7 <1 32 5 31 8 <2 <30 <10 <300 <300 <300 <300 <300 <3 <40 <3 

4/23196 13:15 <1.0 4,2 12 6,5 <5 <1 22 3.1 18 6.2 <2 <51 •26 <260 <260 <260 <260 <260 <3 <38 <3 

1115/96 13:45 <1.0 14.0 16 7.1 11 <1 48 <5 53 16.0 <3 <27 <14 <270 <270 <270 •270 <270 <7 <41 <5 <270 <270 

4/15/97 •0.6 8.4 9 <6 6.2, <1 30 <2 28 7.5 <1 <25 <12 <250 <250 <250 <250 <250 <2 <37 <25 <74 <74 

10/29/97 12:35 <1.0 7.1 12 9 <6 <1 44 8800 4.1 12.1 <1 9 <1 <0.8 <30 <10 <1 <40 <1 <40 <40 

6/24/96 10:00 <3.7 4.3 5.3 3.4 4.2 <0.5 27 4490 5.2 15.4 <4 <I <3 <11 <600 <110 <25 <400 <4 <11 <25 

6118/99 12:00 0.3 19.0 33.5 10.3 8.8 <0.5 139 17.1 43.8 457 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

5/9/00 12:00 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 
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SEMI/ .. IAL SEDIMENT SAMPLING 

/ 

STATION DATe TIME Cd Cr 

mg/l<g mg/l<g 

SERF19 11130/94 11:25 <0.7 

5/17195 13:30 <0.6 

rnmm5 14:15 <0.6 
4123196 1 l:25 <1.0 

11/5196 14:00 <1.0 

4115197 12:40 <0.6 

10/29197 12:50 <1 

6124/98 10:15 <1 

10/20198 13:00 0.4 

6/18199 12:30 <0.2 

RCWF26 11/30/94 12:00 <0.7 

5117195 14:20 <0,6 
10/24195 15:15 <0,6 

4123196 14:15 <1 

1115196 <1 

4/1S/97 <0,6 

10/29197 11:55 2.4 
6/24198 10:40 0.3 

10/20/lla 13:30 0.8 

HCWF27 11130/94 11:45 <0.7 

5/17195 14:00 1.8 

10/24195 15:10 <0.7 

4123196 14:00 <2 

1115196 <1 

4115197 13:15 <0.7 

10/29/ll7 12:05 •1 
6124/98 11:00 <0,2 

6/1B/99 13:05 0.9 

519/00 1 1: 30 

3.9 

<1 

•1 

2.0 

2.8 

<1 

<1 

1.7 

0.8 

<3.1 

<1 

<1 

2.9 

3.5 

1.a 

17.0 

4,5 

1.9 

1.8 

8.8 

4.7 

14 

4 

6 

4.1 

3.D 
9.1 

Cu 

mg/lg 

10.0 
<2 

<3 

<l 
<2 

<2 

<3 

3.6 

<0.2 

<3 

<3 

<3 
<3 

3.1 

<2 

15.0 

2.3 

2.9 

3.4 

14 

12 

14 

5 
10 

7.9 

4.4 

10.1 

Slit+ Tot PO, 

Pb NJ Ag Zn 
mg/kg 

Fo Clay Clay as P ODD DOE 

pg/lg 

DDT gamma 2,4·0 2,4,5,TP Benzo(b) Bonzolkl Chrysono Flran1h Pyrono Mlhxy Dznon Endo r Aroclor Aroclor 
,ngl>.g mgr,g mg/lg ,nglkg .,,, " ,ng/l(g µg/tg pg/1.g BHC µgltg Sllvex pg/lg µgl).u •g/1.a 1~0 pg/1.g •uJl.a •uJl.o µgltg 1254 1260 

pufl.g 

<7 

<6 

•6 

<6 
<6 

<6 

<6 

<1 

0.9 

0.8 

<6 <1 

<5 <1 

<5 <1 

<5 <1 

<5 <1 

<5 <1 

<5 <1 

<1 <0.5 

1.1 <0.5 

<0.7 <0.5 

67 

<1 

9.5 

6.8 

6.5 

7.8 

7.1 

5.7 

8.1 

6.0 

<7 <6 <1 8.2 

<6 <5 <1 6.8 

<6 <5 <1 7,0 

<6 23 <5 <1 

6,5 <5 <1 20 

<6 <5 <1 11 

900 10.6 19.7 

940 0.0 0.1 

0.0 0.5 

914 0.0 0.2 

<8 15.0 <2 75.0 30000 10.3 29. 1 

10 4.1 <0.5 20.7 4650 2.2 4.8 

1.2 <0.2 <0,5 11.9 1980.0 2 3.6 

<7 

<6 

<7 

13 

<6 

<7 

<7 

2.3 

5.0 

<5 <1 

11 <1 

6 <1 

13 <2 

•5 <1 

<6 <1 

<6 <1 

2.1 <0.5 

5.2 <0.5 

15 

41 

51 

59 

26 

44 
34 7000 2.0 4.0 

20 3010 1.7 3.9 

54 10030 8,3 30.6 

<6 

<O.B 

<0.9 

<0.9 

<0.9 

<O.B 

<0.9 

<4 

<4 

<3 

<0.4 

<0.9 

<0.9 
<0.9 

<O.B 

<0.9 

<6 

<O.e 
<0,9 

<0.9 

<0.9 

<0.8 

<0.9 

159 <4 

<3 

<3 

<3 

<3 

<3 

<3 

571 

<1 

<5 

<0.8 
<0,9 

<2.0 

<0.8 

<1 

<4 

<4 

<0.5 

<3 

2 

1.3 

15.0 

2.5 

1.5 

<1 

<3 

<1 

<5 

<0.8 

<0.9 

3.2 

<0.8 

<1 

<1 

<3 

1.9 7.5 <0.9 

<5 3.2 6.5 

<5 95 22 

<16 29 <16 

3.6 <3 5 

<6 64 13 

5 12 <1 

<4 <3 <3 
<4 <39 <3 

21 93 66 

µg/tg 

<3 <30 

<0.4 

<0.5 <30 

<0.5 <51 

<0.5 <25 

<0.5 <23 

<0.5 <JO 

<11 <600 

<11 <800 

<11 <800 

<0.5 <30 

<3 

<0.5 <30 

<0.5 <130 

<1.0 <25 

<0.5 <24 

<0,6 <30 

<11 <BOO 

<11 •BOO 

<0.5 <30 
<3 

<3 <30 

<7 <68 

<2 <28 

<3 <28 

<0,6 <lO 

<11 <800 

<11 <800 

<11 <800 
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<10 

<10 

<25 
<12 

<12 

<10 

<110 

<110 

<110 

<10 

<10 

<65 

<12 

<12 

<20 

<110 

<110 

<10 

<10 
<34 

<13 
<14 

<10 

<110 
<110 

<110 

<300 

<300 

<250 

<250 

<230 

<300 

<300 

<260 

<250 

<240 

<300 

<300 

<340 

<260 

<2BO 

<300 

<300 

<250 

<250 

<230 

<300 

<300 

<260 

<250 

<240 

<300 

<300 

<340 

<260 

<280 

<300 

<300 

<250 

<250 

<230 

<300 

<300 
<260 

<250 

<240 

<300 

<300 

<340 

<260 

<280 

<300 

<300 

<250 

•250 

<230 

<300 

•300 

<260 

<250 

<240 

•300 

<300 

<340 

<260 
<280 

<300 

<:lOO 

<250 

<250 

<230 

<300 

<300 
<260 

<250 
<240 

<300 

<300 

<340 

<260 

<280 

<7 49 

<1 <40 

<1 <38 

<1 <37 

<1 <35 

<1 <40 

<25 <400 

<25 <400 

<25 <400 

<1 40 

<1 <40 

<1 <39 

<2 <37 

<1 <35 

<2 <50 
<25 <400 

<25 <400 

<1 <40 

<7 <40 
<17 <51 

<3 <38 

<7 <42 

<1 <40 

<25 <400 

<25 <400 

<25 <400 

<B 

<0,9 

<0.9 

<0.9 

<23.0 

<0,9 

<4 

<4 

<4 

<1.0 

<0,8 

<0.9 

<2.0 

<0.8 

<1 

<4 

<4 

<0,9 

<5 

<16 

<3 

<26 

<1 

<4 

<4 

<4 

<37.0 <37.0 

<35.0 <35.0 

<40 <40 

<11 <25 

<11 <25 

<11 <25 

<74 

<35 
<50 

<11 

<77 
<280 

<40 
<11 

<11 

<11 

<74 

<35 

<50 

•25 

<77 
<280 

<40 

<25 

<25 

<25 
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SEMI.AL SEDIMENT SAMPLING 

Slit+ Toi PO, 

STATION DATE TIME Cd Cr Cu Pb NI Ag Z11 Fo Cloy Clay as P DDD DDE DOT gamma 2,4-0 2,4,5-TP Benzo(bl Bcnzo(kl Chryscne Flranth Pyre no Mlh-y Dznon Endo I Aroclor Aroclor 

mg/l.g mg/1,g mg/lg mg/l.g mvJ);g mg/lg mg/lg mg/kg % 14 mg/Kg •UlkU pg/kg •Ufkg BHC µ9'1<g Sltvax e!Jl1lg pg/lg p,g/~g 11gfi.g pg/lg pg/lg pg/lg pgfiig 1254 1260 
pg/lg pg/lg ~a "Qll,g 

BARSED 11/30/94 10:20 2.3 3 7.7 <6 <\ 10 <0.9 3 2.3 <0.5 <30 <10 <300 <300 <300 <300 <300 <1 <40 •0.9 

5J17/ll5 12:15 <0,6 <1 •2 <6 <5 •1 3.9 <5 4 <5 <2 

10/24/95 13:15 <0,6 <1 <3 <6 •5 <1 13 3.5 1.6 <0.5 <30 <10 <300 <300 <300 <300 <300 ., <40 •0.8 

4/23196 12:15 <1 2.7 2.7 <6 <5 <1 12 2.6 7.6 3.6 <1.5 <130 •64 <260 •260 <260 <260 <260 <3 <38 <3 

11/5196 <1 1.9 <3 <6 •5 <1 12 1.9 5.6 2.9 <0.5 <25 <13 <250 <250 <250 <250 <260 <1 <38 <0.9 «38 <3B 

4/15/97 11:00 <0,6 2.5 2.7 <8 <5 <1 11 1.9 4.3 2.3 <0.5 <25 <12 <250 •250 <250 <250 ,<250 <1 <37 <25.0 <37 <37 

10/29/97 10:30 2.4 10 22 <10.0 B.7 <2 67 13000 29.4 53.2 <2 4.3 <2 <0.9 <40 •20 <2 <70 <2.0 <70 <70 

6/23/98 13:10 <I 1.7 1.9 1.7 1.8 •0.5 s.e 1500 0.0 1.2 <4 <4 <3 <11 <BOO <110 <25 <400 <4 <11 •25 

10127/98 9:45 0.7 11.1 7.6 5.2 8.1 <0.5 35.2 11780 9.4 1B,5 <4 6 <3 <11 <600 <110 <25 <400 <4 <11 <25 

6/17/99 15:15 0.3 3.7 1.9 2.3 2.7 <8.3 19.8 3300 0.9 2.4 123 <4 <3 <3 <11 •800 <110 <25 <400 <4 <11 <25 

WYLSEO 11/30/94 10:30 <0.7 <1 <3 •7 <6 <1 7.1 <0,9 1.1 <0.9 <0.5 <30 <10 <300 <300 <300 <300 <300 <1 <40 <0.9 

5Jl7/95 12:30 <0.7 1.9 <3 <7 <5 <1 7.5 <5 <3 <5 <3 

10/24/95 13:45 <0.8 <1.0 <2.0 <6 <5 <1 6.5 <0.6 1,4 <0.6 <0.4 <20 <10 <200 <200 <200 <200 <200 <1 <40 <0.8 

4/23/98 12:15 <1.0 3.3 <3.0 <7 <5 <5 13 1.8 <0.9 <0.9 <0.5 <130 <66 <280 <260 <260 <260 <260 <1 <39 <0,9 

lor.?9/97 10:45 <2 3 5 <B <6 <2 16 3900 0,9 4.5 <4 <3 <3 <11 <BOO <110 <2 <50 <1 50 50 

10/27/96 10:00 0.3 6.5 2.8 3.0 5.1 <2 26 7200 6.9 34.2 <4 6 <3 <11 <800 <110 <25 <400 <4 <11 <25 

6/17199 15:45 0.4 3,5 1.0 1.5 1,5 <0.5 10 3300 O.B 1.2 185 <4 <3 <3 <11 <BOO <110 <25 <400 <4 <11 <25 

10/14/00 11:00 0.2 2.4 6,1 1.6 2.1 <0.5 10 2390 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

5/ll/00 10:30 0.5 2.8 3.5 2.0 1.9 <0.5 15 2860 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 
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SEMI.AL SEDIMENT SAMPLING e 
Sill+ Tot PO, 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fo Clay Clay as P DOD ODE DDT gamma 2,4-0 2,4,5-TP Ben10(b) 8cn10(k) Chrysene Flranth Pyrcno Mlh,y Dmon Endo I Aroclor Aroclor 

mg/1.g mgil<g mgil<g mg/kg mg/kg mg/lg mg/1.g mg/kg II, II, mg/Kg pjl/kg 1,1g/kg ,.g/1.g BHC •un.o Sllvex •all.a eg/ku l'lj/lg cg/kg •ull.u ,,glkg sg/kg •alkg 1254 1260 

uufkg •al•u 1Jglkg 1,1gf11,g 

NEWPORT BAY 

LNBRIN 12/1194 12:45 <1.6 52 420 110 21 <3 280 <6 52 <6 <3.2 <60 <30 <600 <600 <600 <600 <600 <G <100 •6 

5/16/95 10:00 <0.9 21 330 65 11 <2 150 •7 28 <7 <4 

10t.l1195 9;50 <1.7 46 410 130 24 <2 270 <2,2 2 <2.2 <0.9 <SO <20 <500 •500 <500 <500 <500 <2 <70 •2.2 

4/25196 10:45 <2.0 23 29 26 16 •2 100 6.4 60 <5 <2,4 -<460 •240 <460 <480 <460 <480 •480 <5 <71 <5.0 400 

11ll/9G 11:15 <3.0 60 490 110 31 <3 340 <2.4 37 •2.4 <1,6 <57 <29 <570 •570 <570 <570 <570 <3 <86 •2.4 120 <86 

4/17/97 11:30 <21 25 430 110 17 <3 240 6.0 40 <2.4 <1.6 <57 <29 <570 <570 <570 <570 <570 <3 <86 <2.4 150 <86 

lOt.l0/97 12:15 <3.0 36 530 120 23 <3 280 39000 46.2 56.9 2.6 47 <2 <1 <60 <30 <600 •600 <600 <600 <600 <600 <60 <2 <80 <80 

6123198 13:45 <1 14.2 193 40.2 7.3 <0.5 99 12290 67,B 86.9 6 22 <3 <11 <800 <110 <25 <400 <4 <11 <25 

11/4198 11:30 2.6 13.3 159 36.3 5.7 <0.5 91 11100 23.9 55.7 <4 19 <3 <11 <800 <110 <25 <400 <4 <11 <25 
5/27/99 12:15 <0,20 15.1 167 30.9 6.7 <0.5 93 11580 6B.8 85.3 297 10 26 13 <11 <800 <110 <25 <400 <4 <11 <25 

10/12199 13:25 <0.20 16.3 180 28.0 7.3 <0.5 113 12200 <4 21 11 <11 •BOO <110 <25 <400 <4 <11 <25 

6/2/00 12:10 <0.20 17.0 169 33.3 7.6 <0,5 101 <4 16 B <11 <BOO <110 <25 <400 <4 <11 <25 

LNSHIR 12/1194 13:00 <1,3 38 33 22 20 <3 120 <5 55 <5 <2.0 <50 <30 <500 <500 <500 <500 <500 <5 <80 <5 

5/18195 11:30 2.8 28 31 17 24 <3 120 <24 47 <24 <16 

\0/31/95 9:30 <0.9 28 32 28 19 <2 110 4,7 23 2 <0,7 <40 <20 <400 <400 <400 <400 <400 <2 <60 <1.8 

4125196 11 :20 <2.0 36 30 26 47 <2 110 7.2 42 4 <2.0 <380 <190 <380 <360 <3BO <380 <380 <4 <57 <4,0 

1 lll/96 11 :<10 <1.0 3.0 5.0 6.5 <5 <1 18 <0.9 1.4 <0,9 <0,5 <130 <63 <250 <250 <250 •250 <250 <1 <38 <0.9 <38 <38 

4/17197 12:40 7.9 8,6 37.0 19.0 7.4 <2 75 4,4 25 <1.7 <0.7 <35 <18 •350 <350 <350 <350 <350 <2 <53 <1.7 <53 <53 

10/30/97 12:45 <2.0 29.0 49.0 31.0 22.0 <2 130 33000 39.1 70.6 <1 29 <1 <0,8 <40 <20 <2 <60 <1 <60 <60 

6/23198 14:10 <1 12.6 14.4 7.9 10.2 <0.5 48 13760 29.2 59.5 <4 29 <3 <11 <800 <110 <25 <400 <4 <11 <25 

11/4198 12:10 0.8 11.6 6.3 6.3 7.5 <0.5 43 11060 53.7 78. 1 <4 28 <3 <11 <800 <110 <25 <400 <4 <11 <25 

5127199 11:45 <0.2 15.1 11.5 13.5 8.0 <0.5 49 62.7 79.9 <4 26 12 <11 <BOO <110 <25 <400 <4 <11 <25 

10/12199 12:25 <0.2 16.6 22.5 8.2 8.2 <0.5 70 14000 <4 21 <3 <11 <800 <110 <25 <400 <4 <11 <25 

6/2/00 13:00 0.255 17.7 23.2 14.8 10.0 <0.5 61 16100 <7 26 6 <11 <BOO <110 <25 <400 <4 <11 <25 

LNBTUB 10/12199 13:55 <0.2 18.9 30,5 21.1 10.4 <0.5 72 15300 <4 17 9 <11 <800 <110 <25 <400 <4 <11 <25 

6/2/00 12: 30 <0.2 16.0 25.B 17.2 8.0 <0.5 55.7 •16 41 7 <11 <BOO <110 <25 <400 <4 <11 <25 
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SEM0UAL SEDIMENT SAMPLING 
-~ -

C 

Slit+ Toi PO, 

STATION D~te TIME Cd Cr Cu Pb NI Ag Zn Fo Clay Clay as P ODD ODE DDT gamma 2,4•0 2,4,5-TP Benzo(bl Benzo(kl Chryseno Flranth Pyrone Mthxy Dznon Endo I Aroelor Aroelor 
mgll.g mgl!,g mg/kg mg/kg mg/1.g "'11/).g mgll.g mg/kg 'Ii 'Ii mg/Kg pg/).g pg/kg P.lilfl'9 BHC 1,o!kg Silvex pg/kg ,gll,g pg/kg pgJlg µgJlg pgJlg pufl.g pg/lg 1254 1260 

pg/).g .-9Jkg pg/lg pg/lg 

UNBJAM 1211194 10:25 <0.9 10 12 <9.0 7.7 <2 56 <1.3 12 <1.3 <0.7 <40 <20 <400 <400 <400 <400 <400 <2 60 <1.3 

5118/95 12:15 <0.6 <1 <3 <6 <S <1 4 <9 4.8 <9 <5 

10/31195 11:30 <0.7 5 5 7 <6 <1 24 <0.9 3.2 <0.9 <0.5 <30 <10 <300 <300 <300 <300 <300 <1 <40 <0.9 

4/25196 11 :30 <2.0 42 38 47 29 <2 170 <20 69 <20 <9.0 <890 <440 <440 <440 <440 <440 <440 <22 <67 <20.0 

1117196 9:30 <2.0 17 18 15 9.3 <2 84 <1.7 18 <1.7 <0.7 <36 <18 <360 <360 <360 <360 <360 <2 <360 <1.7 <54 <54 
4117/97 8:40. <6.2 6 12 9 6.8 <1 45 1.4 8.0 <1.5 <0.6 <29 <14 <290 <290 <290 <290 <290 <1 <43 <1.5 <43 <43 

10/30/97 9:45 <2.0 7 12 <9,0 <7.0 <2 41 9100 25.7 38.3 2.9 15 <1.0 <0.7 <40 <20 <2 <50 <1.0 <SO <SO 

6124198 11:10 <I 9.2 10.6 6.8 6.6 <0.5 41.6 11210 7.1 16.7 <4 27 •3 <11 -<800 <110 •2 <SO <1 50 50 

11/4198 9:30 1.0 10.3 6.5 5.6 6.4 <0.5 38.5 10490 33.1 67.6 <4 10 <3 <11 <800 <110 <25 <400 <4 <11 <25 

5/27199 10:00 0.6 23.6 7.5 4.1 13.9 <0.5 31.0 15010 40.1 77.4 287 <4 7 •3 <11 <800 <110 <25 <400 •4 <11 <25 

10/12/99 11:05 0.2 11.6 4.4 3.3 4.1 <0.5 26.8 7010 346 <4 <3 <3 <11 <BOO <110 <25 <400 <4 <11 <25 

612JOO 9:30 0.6 14.0 11.6 17.2 8.8 <0.5 54.8 13300 4 18 7 <11 <BOO <110 <25 <400 <4 <11 <25 

UNBSDC 1211194 10:45 <0.8 15 15 13 8.0 <2 68 <1.1 19 <1.1 <0.6 •30 <20 <300 <300 <300 <300 <300 <25 so <1.1 

5118195 0:00 2.8 25 20 18 21 <3 95 <22 33 <22 <15 

10/31/95 11:15 <1.5 19 19 16 14 <2 81 2.7 11 1.9 <0.8 <40 <20 <400 <400 <400 <400 <400 <2 <60 •1.9 

4125196 11 :30 <2.0 42 38 47 29 <2 170 <20 69 <20 <9,0 <890 <440 <440 <440 <440 <440 <440 <22 <67 <20.0 

1117196 9:45 <3.0 30 45 33 18 <3 210 4.3 43 •2 <1.5 <SO <25 <500 <500 <500 •500 <500 <3 <75 <2.2 <75 <75 

4/17/97 9:00 11.0 9.4 30 26 11 <2 110 5.4 28 2.8 <0.8 <40 <20 <400 <400 <400 <400 <400 <2 <60 <1.9 <60 <60 

I 0/30197 10:05 <2.0 15.0 19 14 11 <2 75 16000 18.5 35.9 4.4 16 <1 <0.7 <30 <20 <2 <50 <1.0 <50 <SO 

6123198 11 :30 I.I 15.5 16.6 10.9 10.7 <0.5 57.5 14110 44.1 94.6 <4 <21 <3 <11 <800 <110 <0.025 <0.4 <0.004 

1114198 10;30 0.6 12.7 6.9 11.4 8.0 <0.5 49.9 11130 17.5 42.3 <4 24 <3 <11 <800 <110 <25 <400 <4 <11 <25 

5127199 10:30 0.8 21.0 10.B 42.5 11.8 <0.5 70.4 17500 55.1 84.7 3B8 <4 150 <3 <11 <800 <110 <25 <400 <4 <11 <25 

10/12199 10:45 0.9 23.7 14.1 9.7 16.4 <0.5 68.7 18100 624 <7 38 <3 <11 <BOO <110 <25 <400 <4 <11 <25 

6/2/00 10:05 0.6 12.5 15.6 10.9 7.8 <0.5 60.3 10400 5 17 <3 <11 <BOO <110 <25 <400 <4 <11 <25 
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SEMI.AL SEDIMENT SAMPLING 

SIii+ Toi PO, 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fe Clay Clay a, p ODO ODE DDT gamma 2,4·0 2,4,5-TP Ben:o(bl Benzo(kl Chrysone Flranth Pyreno Mthxy Dznon Endo I Aroclor Aroclor 

mg/kg mgl>g mg/kg mgJl:g mg/lg mgl>g mg/!,g mgn.g % % mgJKg "g/lg pg/lg pg/kg BHC µglkg Sllvnx pg/~g ~g "g/kg 1¢g ~~ll:g "g/kg 11,g/ .. g pQJ).g 1254 1260 

11ufku µglkg ,,g~g l'fjlkg 

UNBBCW 12/1194 11 :00 <0,9 23 28 18 11 <2 100 <1.3 28 <1.3 <0.7 <40 <20 <400 <400 •400 •400 <400 <2 <60 <1,3 

5/18195 0:00 2.3 19 14 14 14 <2 66 <18 23 <1B <B 

10/31/95 11:00 <0.7 16 28 19 13 <2 90 1.5 11 <1.5 <0.5 <30 <10 <300 <300 <300 <300 <300 •1 <40 <1.5 

4125/96 12:00 <2.0 2.5 <3 •8 <6 •2 8 7.0 36 •6.0 •3.0 <31 <16 <310 <310 <310 <310 <310 <8 <47 <6.0 

. , 1n/96 10:00 <2,0 16 22 15 8.6 <2 B3 <1.7 15. <1.7 <0.7 <34 <17 •340 <340 <340 <340 <340 •2 <340 <1.7 <52.0 <52.0 

4/17/97 12 11 24 17 <11 <2 85 4.1 27 3,2 <0.7 <34 <17 <340 <340 <340 <340 <340 •2 •51 <1.6 

10/30/97 10:20 <2.0 22.0 25.0 17.0 17.0 2.0 98.0 25000 24.3 58.2 2 27 2 <0.S <50 <1 <2 <70 <2 <70 <70 

6/23/98 12:10 <1 14.8 190 7,2 7.5 <0,5 99.6 12810 20.7 52.1 <4 <18 <3 <11 <800 <110 - <0.025 <0.4 <0.004 

1114/98 10:50 0.3 8.9 5 5.2 4.8 <0.5 34.0 7860 21.9 54.4 <4 19 <3 •11 <BOO <110 <25 <400 <4 <11 <25 

5/27/99 10:45 0.3 11.9 9 8.2 6.1 <0.5 47.6 10110 42.6 76.0 416 <4 21 <3 <11 <BOO <110 <25 •400 •4 <11 <25 

UNBNDB 12/1/94 11:35 1.5 43 51 32 25.0 <3 180 <S 73 <5 7 <50 <30 <500 <500 <500 <500 <500 <5 •60 •5 

5118/95 0:00 3.5 29 25 20 23.0 •2 100 <19 46 <19 •8 

10/31/95 12:15 <0,8 16 16 14 11,0 <2 60 2 9.2 <1,6 <0.6 <30 <20 •300 <300 <300 <300 <300 <2 <50 <1.6 

4125196 0:00 •3.0 47 53 3B 32.0 <3 180 6,6 38 <6 <2.6 •290 <150 <590 <590 <590 <590 <590 <8 <BB <6 530 

11nJOO 10:30 <2.0 35 48 31 23.0 <2 ,so <B 23 <8 <4.0 <36 <19 <380 <380 <380 <380 <380 <10 <3BO <B <380 <360 

4/17/97 10:30 9,8 8.6 34 19 9.B <2 79 4,8 29 2.6 <0.7 •34 <17 <340 <340 <340 <340 •340 •2 <34 <17 <52 •52 

10/30/97 10:55 <3,0 39 87 39 29,0 <3 200 48000 62.7 98.2 7.7 35 •2 <1 <70 <30 <3 <100 <2 <100 <100 

6/23/98 9:55 <1.1 17.0 17.3 7.8 10.9 <0.5 50 15680 50.1 92.6 <4 24 <3 <11 <800 <110 ND ND ND 

11/4198 9:00 1.1 12.6 11.8 7.8 6.0 <0.5 53 11160 44.0 92.1 <4 34 <3 <11 •BOO <110 <25 <400 <4 <11 <25 

5127199 9:15 0.3 16.4 19.6 11.7 9.3 <0.5 66 15600 54.5 95.1 402 <4 40 13 <11 <800 <110 <25 <400 <4 <11 <25 
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SEMI.AL SEDIMENT SAMPLING 

STATION DATE TIME Cd Cr 

HUNTINGTON HARBOUR 

HUNWAR 1116/94 11:30 2.0 28 

5110/95 10:00 4.1 20 

10/11195 10:45 1.0 15 

, 5/2196 0:00 <2 26 

10/9196 10:45 <2 26 

4/29197 9:00 <0,9 23 

10/2/97 13:45 

6125198 

•2 23 

<1 11.4 

10/21198 9:30 <1 13.7 

6/24/99 14;10 0.65 14.1 

10/27/99 10:30 0.38 11.7 

6128/00 10:50 <0.20 12.0 

HUNCRB 11/8/94 12:00 1. 7 48 

5/10/95 10:30 5.2 30 

10/11/95 11:20 <1.6 53 

512/96 10:20 •2.0 35 

10/9/00 11:15 <2.0 26 

4/29197 10:00 <1.5 32.0 

10/2/97 14:10 <2.0 30 

6/25198 <0.8 17.3 

10/21/98 10:15 <0.5 17.6 

6/24/99 13:55 0.259 19.6 

10/27/99 10:50 <0.20 20.8 

6/28/00 11:40 •0.20 18.0 

HUNBCC 11/8194 12:30 <1.1 19 

5/10195 10:45 1.1 4.9 

10/11195 12:00 •0.7 13 

512/96 10:50 <2.0 22 

10/9/00 11:50 <2.0 28 

4/29/97 10:30 < 1.5 2B 

10/2/97 13:10 <2 20 

6125198 •1 16.6 

10/21198 9:00 <1 15.8 

6124/99 13:30 <0.2 16.9 

10/27199 9:50 

6/25/IJO 9:39 

<0.5 14.2 

0.33 16.8 

SIU+ Tot P04 

Cu Pb NI Ag Zn 

mg/kg 

Fo Cloy Clay as P DOD 
pg/l.g mg/l<g % % mo/l(g 

49 

46 

32 

62 

68 

sa 
70 

70 18 <2 260 

190 

130 

300 

340 

260 

61 20 •2 

41 15 <2 

76 16 •2 

85 23 <2 

64 16 <2 

67 19 <2 260 18.7 45.2 

23.7 

24.4 

27.4 

20.7 

33.9 

35 8.1 <O.S 133 8930 16.1 33.4 

30 10.6 <0.5 126 12990 15.0 44.2 

131 12870 16.2 38.3 
93 10700 

28.8 6.35 <0,50 

20.9 7.52 <0,51 

27 .3 8.40 <0.50 146 9620 

83 150 

80 100 

100 180 
92 130 

65 130 

120 120 

64 120 

34 46.6 

33 52.1 

29.3 47.6 

37.1 46.4 

36.0 51.6 

25 

25 

52 

56 

60 

44 

26.7 

20.2 
24.4 

25.5 

30.5 

25 

11 

19 

44 

44 

44 

36 

21.7 

20.9 

18,9 

17.2 

27.2 

28 <2 240 

26 <2 210 

35 •2 280 

23 3.1 230 

22 •2 240 

26 <2 230 

23 <2 200 46.1 89.3 

11.8 <0.5 103 15400 43.8 90.3 

12.8 <0.5 106 17020 43.4 92.5 

11.1 <0,5 99 17700 47.4 94.9 

12.2 <0.6 106 18800 

11.7 <0.S 1D7 14800 

13 <2 

<5.0 <1 

9.6 <1 

22 2.1 

24 <2 

21 •2 
18 <2 

10.9 <0.5 

10.7 <0.5 

10.3 <O.S 

8.1 <0.5 

11.5 •0.5 

100 

27 

60 
235 

240 

210 

180 16.0 44.2 

119 14000 17.6 54.4 

122 13820 12.9 47.0 

123 15020 30.9 71 .8 

117 12700 

130 13500 

<15 

<16 

5.8 

12.0 

<43 

6.4 

5.6 
<4 

•4 

439 <20 

<4 

<4 

<1.5 

19 

<2.1 

<11 

•20 

<9 

8 
<4 

<4 

503 <20 

<4 

<4 

7.0 

13.0 

3.8 

4.3 
46.0 

9.6 

8.6 
<4 

•4 
430 <20 

<4 

17 

\ • 
DOE 
pg/1.g 

DDT gamma 2,4·0 2,4,5-TP Bcnzo(b) Bcnzo(k) Chrysono Flranth Pyrono Mthxy Dz non Endo I Aroclor Aroclar 
pg/lg BHC "°'•o Sllvu pg/lg pg/l.g pg/1.g pglig •Olio ~u pg/lg •onu 1254 1280 

<9 

<7 

29 

46 

<43 

32 

37 

17 

11 

34 

14 

<3 

•15 

<16 

•2 
11 

<43 

5.3 

<5 

<3 

<3 

<15 

<2 

<3 

22 <1.5 
~4 <7 

23 <2.1 

52 <6 

35 <20 

28 <9 

44 <5 

16 <3 

20 <3 

131 24 

37 3 

36 6 

20 

<3 

7.2 

34 

<19 

35 

26 

15 

<3 

36 
15 

31 

<6 

<4 

6.6 

24 

72 

<1.9 

4 

<3 

<3 

<15 

<3 

11 

119/'l.g 

<9 <40 

<7 

<1 <40 

<4 <40 

<21 <43 

<1 <36 

<2 <50 

<11 <800 

<11 <800 

<55 <800 

<54 <800 

<55 <BOO 

<0.8 <40 

<4 

<1 <SO 

<4 <42 

<9 <43 

<4 <43 

<2 <50 

<11 <BOO 

<11 <BOO 

<55 <800 

<56 <800 

<800 

<3 •30 

<3 

<0,5 <30 

<2.0 <39 

<8.0 <40 

<0.8 <42 

<2 <200 

<11 <600 

<11 <600 

<55 <800 

<56 <600 

<55 <800 
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<20 

<20 

<20 

<21 

<19 

<20 

<110 

<110 

<110 

<110 

<110 

<20 

<20 

<21 

<22 

<21 

<20 

<110 

<110 

<110 

<110 

<110 

<20 

<10 

<20 

<20 

<21 

<100 

•110 

<110 

<110 

<110 

<110 

•400 

,<400 

<430 

<380 

<400 

<420 

<430 

<430 

<300 

<410 

<400 

<420 

<400 

<400 

<400 

<430 

<360 

<400 

<500 
<420 

<430 

<430 

<300 

•300 

<410 

•400 

<420 

<400 

<400 

<430 

<380 

<400 

<420 

<430 

<430 

<300 

<410 

<400 

•420 

<400 

<400 

<430 

<380 

<400 

<420 

<430 

<430 

<300 

<410 

<400 

<420 

<400 

<400 

<400 

<430 

<360 

<400 

<500 

<420 

<430 

<430 

<300 

<300 

<410 

<400 

<420 

<20 •60 

<2 <SO 
<8 <60 

<64 <64 

<2 <57 

•5 <70 

<24 <400 

<25 <400 

<125 <2000 

<125 <2000 

<125 <2000 

<2 <70 

<2 <70 

<B <62 

<22 <65 

<9 <64 

<5 <70 

<25 <400 

<25 <400 

<125 <2000 

<125 <2000 

<125 <2000 

<8 <50 

<1 <50 

<2 <61 

<20 <60 

<2 •62 
<4 <60 

<25 <400 

<25 <400 

<125 <2000 

<125 <2000 

<125 <2000 

<15 

<6 

<43 <1700 <1700 

<1.8 <57 <57 

<S •100 <100 

<4 <11 <25 

<4 <11 <25 

<20 <50 <125 

<20 <50 <125 

<20 <50 <125 

<1.5 

<6 

<20 <650 <650 

<9 <430 <430 

<5 <100 <100 

<4 <11 <25 

<4 <11 <25 

<20 <50 <125 

<20 <50 <125 

<20 •50 <125 

<6 

<6 

<1.9 

<19 

<1.9 

<4 

<4 

<4 

<20 

<20 

<20 

<600 <600 

<62 <62 

<100 <100 

<11 <25 

<11 <25 

•SO <125 

<50 <125 

<SO <125 
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SEMI/ ~~./AL SEDIMENT SAMPLING 

J 

Slit• Tot PO, 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fe Clay Clay as P DOD DOE DDT gamma 2,4-D 2,4,5-TP Benzo(b) Benzo(k) Ch,yseno Flranth Pyrono Mlhxy D.;tnon Endo I Aroclor Aroclor 

mull<u lfllllkg mg/kg mg/kg mg/kg mg/Ilg lfllllkg mg/kg .,. .,. mg/Kg µg/kg µg/1,g µg/1,g BHC pg/kg Sllvax µgl'\g µglkg µg/kg POflQ µg/1,g µg/kg µgll.g µg/lg 1254 1260 
µg/kg 1,191kg µg/kg pg/kg 

8BOLR 8/14/91 0:00 •0.4 4.7 6.7 24 <0.8 <0.2 30 •1 <1 <1 <10 <5000 <2000 <200 <400 

5/10/95 11 ;45 2.5 12 29 44 12 2 98 <18 <8 <18 <8 

10/11/95 13: IS 1.5 22 28 120 18 2 140 <1.9 6 •1.9 <0.8 <40 <20 <400 <400 <60 

S/2/96 12:10 2.0 a 14 28 •7 2 71 <1.7 7.2 <1.7 <0.7 <34 <17 <340 <340 <3'10 <340 <340 •2 <S2 <1.7 

10/9/96 12:50 <1 B 11 24 B.8 <1 BB <30 <30 <30 <15.0 •30 •15 <300 <300 <300 <300 •300 <45 <45 •30 •1200 <1200 

4/29/97 11:20 <1.5 10 \9 35 8.4 <2 90 •1.9 4.2 <1.9 •0.B <42 <21 <420 <420 <420 <420 <420 •2 <62 <1.9 <62 •62 

10/2/97 15:20 <2.0 6.7 9.3 16 <1 <2 41 4.B 7.3 <2 <2 •2 <0,7 <30 <20 <2 <50 <2 <50 <50 

6/25/98 •0.5 7.3 8.9 15.3 4.4 <0.5 49 6820 17.1 28.0 <4 15 <3 <11 <800 <110 <25 <400 <4 <11 <25 
10/21/98 11:45 <0.15 8.2 5,1 15.8 5.0 <0.5 47 8590 2.0 6.B <4 <3 •3 <11 <600 <110 <25 <400 <4 <11 <25 

6.124199 15;30 <0,2 11.2 3.57 11.7 5.52 <0,5 34.5 7960 6.4 14.4 434 <20 <15 <15 <55 •BOO <110 <125 <2000 •20 <SO <125 

10/27/99 12:20 •0.2 8.9 1.89 8,5 3.10 •0.6 15.5 5890 <4 <3 <3 <54 <800 <110 <125 <2000 <20 •50 •125 
6126/00 12:45 <0.2 8.2 10.60 18.3 5.51 <0.5 57.4 7140 <4 <3 •3 •55 <800 <110 <125 <2000 •20 <50 <125 

TGDC05 10/3/97 0:00 <2.0 6.7 B.2 11 6.2 <2 30 0.1 32.3 <2.0 5.5 •2 <0,6 <30 <20 <2 <50 <2 <50 <50 

6.125/96 0:00 4,2 14.6 

10/26198 9:45 <0.3 11.6 16.B 35.8 6.64 <.5 es 10270 11.4 43.6 <4 20 <3 <11 <600 <110 •25 <400 <4 <11 <25 

6124/99 15:35 <0,2 15 6 36 8.8 <0.5 54 8250 3.0 9.2 264 <20 32 <15 <S5 <800 <110 <125 •2000 <20 <50 <12S 

TGUC05 10/3197 0:00 <2 14 26 41 14 <2 160 <3.7 <18 <2 •0.7 <40 <20 <2 •GO <2 <60 •60 

6/25/98 0:00 <0.3 10.5 8.4 18 6.7 <0,5 63 10300 8.6 32.8 <4 •3 <3 <11 •800 •110 <25 <400 <4 <11 <25 

10/26/!la 9:30 <0.6 5.25 7.55 11.60 6.31 •0.5 50 4830 7.0 19.6 <4 8 <3 <11 <600 <110 <25 <400 <4 <11 <25 

6/24199 15:40 <0.2 10.3 3.18 17,4 6.58 <O.S 57 10860 4.1 18.9 499 <20 16 •15 <55 <800 <110 <125 <2000 <20 <SO <125 
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SEMI.UAL SEDIMENT SAMPLING 

Slit+ Tot PO, 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fu Clay Clay as P DOD DOE DDT gamma 2,4·0 2,4,5-TP Bonro(b) B0n2o(k) Chrysono Flranth Pyrcne Mlh•y o,non Endo I Aroclor Aroclor 
mg/"og mgl\g mgl\g mgl\g mgl\g mgl\g mg/lg mvfkg % .. mg/Kg "gl\g j.ig/kg eul\u BHC •g/kg sn ... ,-.glkg "g/kg eul\a ~g .g/kg 1,<g/lg ·gl•g ~1gfkg 1254 1260 

µgl\g •ulk• "1)/kg •olku 

SANTA ANA RIVER WATERSHED 

SARIMP 11n194 13:oo <0.8 8.0 7.3 7.1 <5.0 •1 34 <O.B 0.5 <O.e <0,5 30 <10 <300 <300 <300 <300 <300 <1 <40 

519195 0:00 <0.7 4.5 2.9 <7.0 <5.0 <1 19 

10/12/95 14:15 <0.8 5.1 4,6 <6.0 <5.0 <1 20 <O.B <O.e <O.B <0.4 <20 <10 <200 <200 <1 <40 

6130/96 12:00 NO 2.3 1.e 1.9 1.6 <0.5 11.2 3010 12.2 42.B <4 <3 <3 <1l <600 <110 <25 <400 <4 <11 <25 

10127198 11:45 0.8 13.5 11.7 7,6 10,9 <0.5 46.7 11300 11.0 28.6 <4 5 <3 <11 <800 <110 <25 <400 <4 <11 <25 

20.4 58.0 

SANEOB Ml/95 0:00 <0,6 3,5 7.1 <6.0 4.9 <t 27 

10/12195 14:40 <0.6 6.5 20.0 98 9.8 <1 120 <0.8 4.2 <0.8 <0.5 <100 <60 <500 <500 <1 <40 

S1LE17 519195 0:00 1.8 5.1 24.0 <7.0 18.0 <1 150 

6/30/98 12:30 1.7 10.6 32.4 141 15.9 <0.5 193 23380 0.0 0.4 <4 <3 <I <11 <600 <110 <25 <400 <4 <11 <25 

10/27199 9:30 <0.8 0.7 4.6 2 2.7 <0.5 29 2310 0.6 3.0 <4 <3 <3 <11 <600 <110 <25 <400 <4 <11 <25 

0.5 2.1 

Appendix 4.5 
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SEMI.Al SEDIMENT SAMPLING 

STATION DATE TIME Cd 

SOUTH COUNTY WATERSHED 

ACJ01 1118194 9:00 0,9 

5125/95 10:15 <0.6 

10119/95 12:30 <0,7 

4117196 0:00 <1.0 

11/6196 15;45 <1.0 

418194 3.6 

10/!l/97 15:00 <1 

6119198 13:40 <1.7 

10119/98 10,00 0.6 

5120/99 12:35 0.6 

10/27199 12:05 0.5 

5f.l1/00 13:45 0.3 

SCDAM 11/11/94 9:30 2.0 

5/25195 0:00 4,4 

10/19195 13:15 14.0 

4/17195 10:20 3.6 

11/6/00 15:30 4.1 

4/8197 24.0 

10/9197 14:30 2.7 

10/27/99 11:10 9.1 

5131/00 13:00 9.8 

Cr 

3.2 
<1 

3 

6 
6 

5.2 
20.0 

10.2 

3.5 

6.9 

5.7 

5,2 

Cu Pb 

3.1 <6 

<3 <6 

3.6 <7 

<3 <7 

2.6 •6 
<3 <6 

11.0 •6 
3,0 <2 

0.9 0.9 
2.2 <10.0 

1.1 0.74 

1,8 1.9 

15 15 <7 

7.5 13 <7 

12 130 <15.0 

29 1a 12 

11 16 8 

14 13 12 

2.8 6.5 <7 

5.0 30.3 2.3 

a.a 13,s <3 

Ni 

5.9 

<5 

6.6 

8.5 

7.4 

7.1 

23.0 

8.7 

3.4 

3.5 

6.2 

4.4 

Ag 

<1 

<1 

<1 

<1 

<1 

<1 

<1 

<0.5 

<0.5 

•0.5 

<0.5 

<0.5 

16 <1 

40 •1 
78 <2 

36 <2 

25 <2 

14 <1 

28 <1 

38 •0.5 

69 <0.5 

Slit+ Tot PO, 

Zn 

11 

2.7 

36 
15 , 

12 

16 

Fo 
mg/kg 

Clay Clay 

% Ii, 

21 8100 8.0 17.B 

22.2 4260 2.4 5. 7 
8,2 2650 0.2 0.6 
7.2 2340 0.0 0.0 

10.2 2280 

21.0 3800 

39 

53 

150 

67 

71 

43 

28 2600 0.1 0.3 

76 3220 

BO 5300 

•• p 

OHBL01 4/17196 13:00 , <1.0 12.0 10.0 9.4 8.3 <1.0 24.0 

SJNL01 5/25195 11:45 <0.6 

10/19195 14:15 <0.7 

4/17196 11:30 2.0 

11/6196 14:00 1.0 

4/8J97 4.6 

10/9197 11:35 <1 

6/30/98 13:00 0.3 

10/19/98 12:18 0.5 

5/20/99 13:13 0.4 

5/31/00 11:00 <0.3 

2.2 

5.3 
6,5 

3.4 

4,0 

2.6 
1.7 

4.2 

6.3 

3.0 

<3 <6 <5 

4.1 7.1 <5 

6.1 9.8 46.0 

2.6 <6 <5 

2.7 <6 <5 

<2 <5 <4 

1.0 1.6 1.2 

1.3 1.1 2.3 

2.4 <10,0 1.3 

1.5 1.7 1.3 

<1 

<1 

<7 

<1 

•1 
<1 

•0.5 

<0,5 

<0.5 

<0.5 

14 

33 

24 

12 

15 

5.5 26000 

9 2560 

8 4000 

10 3840 

18 3460 

0.0 0.2 

1.7 4.9 

0.9 3.1 

0.0 0.2 

DDD DDE 

1,191kg 

DDT 

µg/kg 

gamma 

BHC 
µglkg 

2,4·D 2,4,5-TP Bonzolb) Benzo(k) Chryseno Flranlh Pyrono Mlhxy Oznon Endo I Aroclor Aroclor 

<0,6 <0.5 

•5 <3 

<0.9 <0.9 

<0.9 ,<0,9 

<0.8 <0.8 

<0.9 <0.9 

<0.9 <0.9 

<4 <3 

<4 <3 
<4 <3 

<4 <3 

<4 <3 

<0.B 

<5 

<0.8 

<0.9 

<0.8 

<0.9 

<0.9 

<3 

<3 

<3 

<3 
<3 

•0.9 <0.5 <0.9 

<30 <16 <30 

<9 <9 <9 

<1,7 <1.7 <1.7 

•1.6 •1.6 <1.6 

<1.5 <1.5 <1.5 

<4 <3 <3 

<1 <0,9 . <0.9 

<5 

<0.9 

<1,7 

<0.9 

<0,9 

<0.7 

<4 

<4 

<4 

<4 

<3 

<0.9 

<1.7 

<0,9 

<0,9 

<0.7 

<3 

<3 

<3 

<3 

<5 

<0.9 

<1.7 

<0.9 

<0.9 

•0.7 

<3 

<3 

<3 

<3 

µij/kg Sllvox 

<0.5 

<3 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<11 

<11 

<11 

<11 

<11 

30 

<30 

<27 

<36 

<25 

<30 
<BOO 

<800 

<800 

<800 

<800 

<0,5 30 

<16 

<4 <40 

<0.7 <36 

<0,6 <32 

<0,6 <29 

<0,5 <100 

<0.5 

<3 

<0.5 

<0.7 

<0.5 

<0.5 

<0.4 

<11 

<11 

<11 

<11 

<26 

<30 

<37 

<24 

<25 

<20 

<600 

<600 

<800 

<600 

µg/kg 

<10 

<10 

<14 

<24 

<13 

<10 

<110 

<110 

<110 

<110 

<110 

<10 

<20 

<·1B 

<16 

<14 

<70 

<13 

<10 

<19 

<12 

•12 

<10 

<110 

<110 

<110 

<110 

Appendix 4.5 

µg/kg 

<300 

<270 

•240 

•250 

<300 

<360 

<320 

<290 

<260 

<370 

<240 

•250 

µg/kg 

<300 

<300 

<270 

•240 

<250 

<300 

<400 

<360 

<320 

<290 

<260 

<300 

<370 

<240 

<250 

<300 

•270 

<240 

<250 

<300 

<270 

<240 

<250 

<300 <300 

<360 <360 

<320 <320 

<290 <290 

<260 <260 

•370 

<240 

<250 

<370 

<240 

<250 

µglkg 

<300 

<300 
<270 

<240 

<250 

<300 

<400 

<360 

<320 

•290 

•260 

<300 

<370 

<240 

<250 

µg/kg µg/kg 1,01kg 1254 1260 

<1 <40 

<1 <40 

<1 <41 

<1 <36 

<1 <38 

<1 <40 

<25 <400 

<25 <400 

<25 <400 

<25 <400 

•25 <400 

<1 <40 

<15 <70 

<2 •55 

<2 <48 

<1 <43 
<1 <40 

<1 <38 

<1 <40 

<2 <56 

<1 <37 

•1 •37 
<I <30 

•25 <400 

<25 <400 

<25 <400 

<25 <400 

•0.6 

<0.9 

<24 

<1 

<0.9 

<4 

<4 

<4 

<4 

<4 

•0.9 

<1,7 

<1.6 

•1.5 
<1 

<0.9 

<1.7 

<0.9 

<0.9 

<0.7 

<4 

<4 

<4 

<4 

•36 
<38 

<40 

<11 

<11 

<11 

<11 

<11 

<48 

<43 

<40 

<37 

<37 

<30 

<11 

<11 

<11 

<11 

•36 
<38 

<40 

•25 
<25 

•25 

<25 

<25 

<48 

<43 

•40 

<37 

<37 

<30 

<25 

<25 
•25 

<25 
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SEMI.AL SEDIMENT SAMPLING 

STATION DATE TIME 

TCOL02 11/11194 10:30 0.96 

5125195 11:15 <0.7 

10/19/95 13:45 <0.9 

4/17/96 10:55 <1.0 

1116/96 14:45 <1.0 

4/6197 12.0 

I 0/9197 13:50 <2.0 

6/19198 14:50 0.4 

5.8 

5.4 
21 

17 

11 

6.4 

6.5 

11.3 

12.0 

8.2 
21 

20 

8.8 

8.7 

9.1 

9.6 

0SOL03 11/8194 10:00 <0.7 2.6 3.5 

5125195 10:45 <0.7 <1.0 <3 

10/19/95 13:30 <0.7 2.5 3.5 

4117/96 10:35 <1.0 4.6 5.8 

11/6/96 15:00 <1.0 4.1 2.6 

418197 4.0 1. 7 <3 

10/9/97 14:10 <2 2.5 4.3 

6f.l0/98 12:50 0.4 13.0 5.3 

10/19198 10:40 2.8 4.3 2.5 

5120/99 14:00 4.3 10. 1 13.0 

<9 

<7 

<14 

<23 

7.1 

9.6 
<10 

5.4 

<7 

<7 

<7 
<7 

<6 
<6 

<6 

2 

1.8 

<10 

<7 <2 

7.3 <1 

18 <2 

17 <1 

7 <1 

12 <I 

40 

31 

94 

74 

41 

40 

Fo 

mglkg 

SiU+ Tot PO, 

Clay Clay as P 

% % mg/Kg 

<9 <2 28 6700 3.7 18.3 

6.2 <0,5 47.3 12790 3. \ 24.9 

<5 <1 13 

<5 <1 8.9 
<B <1 34 

<5 <I 21 

<5 <I 13 

7.9 <1 26 

<6 <2 16 

<5 <0.5 25.5 

2.1 <0.5 12.7 

6.9 <0.5 51.3 

3400 0.0 0.2 

8010 28.4 58.6 

2620 3.3 10.3 

7100 2.7 12.1 

SCBJ03 6/19/ll8 14:10 10.2 4.8 10.7 2.2 68.2 <0.5 78.1 3350 

8460 5/20/99 10:30 0.5 12.4 5.8 <10 8.0 <0.5 21.B 

SJOL01 512S/95 13:30 <0.7 5.0 

418197 17 20.0 

10/9/97 11:15 <I 4.1 

6130/98 13:30 <O. 15 2. 4 

10119/98 13:15 0.4 8.7 

5120/99 12:35 <0.5 7.9 

5/31/00 10:20 •0.3 6.4 

POCM01 10/19/95 15:15 44.0 

5120/99 12:00 1.0 

20 

22 

5.3 <7 

6.5 <6 

4.1 <S 
2.7 1.5 

3.3 2.8 

4.0 <10 

3.4 3,42 

66 <27 

15 <10 

<6 <1 21 

<5 <1 26 

<4 <1 9.5 4900 0.0 0, 1 

0.7 <0.5 8.3 3120 

3,5 <0.5 16.4 9640 13.9 22.1 

2.7 <0.5 17.4 7610 0.0 0.3 

2.6 <0,5 20.6 8290 

110 <2 410 

15 <0.5 51 

ODD 
µgfko 

ODE 
µglkg 

DDT 
µ£1/ig 

gamma 

BHC 
µgll<g 

2,4-0 2,4,5-TP Bonzo(bl Bcnzo(kl Chryseno Flnmth Pyrcno Mlh•y Dznon Endo I Aroclor Aroclor 

<7 

<6 

2.1 

<1.5 

<0.9 

<0,8 

<2 

<4 

<4 <7 

3.0 <6 

4.0 <2 

<1.5 <1.5 

<0.9 <0.9 

<0.8 <0.8, 

<2 <2 

<3 <3 

<5 <3 <5 

<5 <3 <5 

<1,5 <1.5 <1.5 

<0.9 <0.9 <0.9 

<O.B <0.8 <0.8 

<0.9 <0.9 <0.9 

<1 <1 <1 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<4 

<4 

<3 

<3 

<3 

<3 

<6 <3 <6 

<0.9 <0.9 <0.9 

<0.7 <0.7 <0.7 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<50 <50 <50 

<4 <3 <3 

<4 40 

<3 

<0.7 40 

<0.6 <29 

<0.5 <24 

<0.5 <24 

<0.9 <200 

<11 <000 

<3 30 

<3 

<0.5 <30 

<0,5 <26 

<0.5 <34 

<0.5 <26 

<0.6 <30 

<11 <800 

<11 <800 

<11 <800 

<1\ <800 

<11 <800 

<3 

<0.5 <25 

<0.4 <20 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

<24 200 

<11 <BOO 

Appendi>< 4.5 

<20 

<20 

<14 

<'12 

<12 

<100 

<110 

<10 

<10 

<13 

<12 

<13 

<20 

<110 

<110 

<110 

<110 

<110 

<12 

<10 

<110 

<110 

<110 

<110 

<170 

<110 

<400 

<290 

<240 

<240 · 

<300 

<260 

<240 

250 

<400 

<400 

<290 

<240 

<240 

<300 

<300 

<260 

<240 

<260 

<250 

<500 

<400 <400 

<290 <290 

<240 <240 

<240 <240 

<300 <300 

<260 <260 
<240 <240 

<260 <260 

<250 <250 

µglkg 

<400 

<400 

<290 

<240 

<240 

<300 

<300 

<260 

<240 

<260 

<250 

<500 

µgllg µuJ>g µ£1/ig 1254 t26D 

<9 <50 

<2 <60 

<\ <43 

<1 <37 

<1 <36 

<2 <70 

<25 <400 

<7 

<1.5 

<0.9 

<0.8 

<2 

<4 

<7 <40 <5 

<1 <40 

<1 <39 <0.9 

<1 <35 <0,8 

<1 <36 <0.9 

<2 <50 <1 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<25 <400 

<25 <400 

<1 <37 

<1 <30 

<25 <400 

<25 <400 

<25 <400 

<25 <400 

<50 51 

<25 <400 

<4 

<4 

<0.9 

<0.7 

<4 

<4 

<4 

<4 

IJti/1..g i,igl\9 

46 

<37 

<36 

<70 

<11 

<35 

<38 

<50 

<11 

<11 

<11 

<11 

<11 

<37 

<30 

<11 

<11 

<11 

<11 

<11 

<37 

<36 

•70 

<25 

<35 

<36 

<50 

<25 

<25 

<25 

<25 

<25 

<37 

<30 

<25 

<25 

<25 

<25 

<25 
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SEMI.AL SEDIMENT SAMPLING 

Slit+ Tot PO, 

STATION 0-',lE TIME Cd Cr Cu Pb NI Ag Zn Fa Clay Clay OS p 000 DOE DDT gamma 2,4•0 2,4,5-TP Boruo(bl Bonzofk) Chryscno Flranth Pyrono Mlhay Oznon Endo I Aroclor Aroclor 

ffl!llko miiJ),g mgfig mo"o mo"o mglkg mglkg mg/kg % % mg!l(g pgJ•g "g/kg ~Lg/kg 8HC µgllg Silvu pg/kg pgfig "g/1,g 11:Qfig µg/,g µg/'og 1,191kg pgfig 1254 1260 
µgfig µ!Jll<g pgllg pgllg 

DANA POINT HARBOR 

OAPTEB 11/9/94 10;00 4.0 23 160 44 18 <2 260 <9 •5 <9 •5 <50 20 <500 <500 <500 <500 <500 <12 <70 <9 

5/31195 10;30 3.0 18 120 50 26 <2 240 <6 <4 <6 4 

10/23/95 13:10 •1.5 33 200 57 24 <2 350 <9 <9 <9 <4 <40 <20 <900 <900 <15 <70 22 

5122/00 I 0:20 3.7 20 150 31 16 <2 290 •8 <8 <8 <4 <41 <20 <410 <410 <410 <410 <410 <4 <410 •B 
11/14/96 3.5 29 190 41 20 <2 310 <1.9 11 <1.9 <0.8 <41 <20 <410 <410 <410 <410 <410 <2 <410 <1.9 53 <61 

4/30197 10:20 3.3 19 170 37 14 <2 310 <1.8 7 <1.8 <0.8 <38 <19 <380 <380 <380 <360 <380 <2 <58 <1.8 SB <58 

10/17/97 B:30 5.6 44 240 59 22 <2 440 32000 32.9 54.9 <1 13 <1 <1 <200 <100 <2000 <2000 <2000 <2000 •2000 <2 <50 <1 <70 <70 

7128196 12:30 1.5 18 87 20 9 <0.5 143 33.2 60.7 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

10/28/98 9:40 2.2 6.9 56.8 11.3 8.1 •0.5 88 5340 36.2 63.9 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 
6123/99 9:00 3.2 14 96 16 9 <0,5 143 9310 25.5 49.7 <4 <3 <3 <11 <800 <110 <25 <400 <4 <1! <25 

10/26/99 10:55 1.7 15 83 14 7 <0.5 127 9650 <4 <15 <3 <11 <800 <110 <25 <400 <4 •11 <2S 

6/7/00 11:05 1.4 11 44 18 B <0.5 98 8420 <4 <3 <3 <11 <800 <110 78 173 177 <25 <400 <4 <11 <25 

OAPlWB 11/9/94 10:10 1.4 23 130 32 12 <3 160 <1.8 <1 <1.8 <1 <50 <30 <500 <500 <500 <500 <500 <3 <80 <1.8 

5131/95 11:00 <1.5 17 98 34 15 <2 120 <1,9 12 <1.9 <0.8 <400 <400 19 

10/23/95 13;30 <0.6 22 110 37 11 <2 130 <1.6 S.5 <1.6 <0.6 <30 <20 370 <300 330 560 920 <2 <50 <1.6 

5122/00 10:45 <2.0 24 130 32 12 <2 130 <1.6 6.1 2.5 <0.7 <34 <17 <340 <340 <340 <340 <340 •2 <51 <1.6 3500 

11/14/!lG <2.0 16 93 33 14 <2 120 <1.8 6.4 <1.6 <0,7 <160 <62 <330 <330 <330 <330 <330 <2 <49 <1.6 <49 <49 

4/30/97 10;05 <0.9 16 120 26 10 <2 120 3.9 7.6 <1.7 <0,7 <37 <19 <370 <370 <370 <370 <370 <2 <56 <37.0 <56 <58 

10/17197 9:00 <3 48 250 55 18 <3 280 35000 39.9 63.2 •1 <1 <1 <1 <300 100 <500 <500 <500 <500 <500 <3 <80 <1 <80 •80 

7/28198 13:00 0.39 22.8 109 16 10 <0.5 98 22.6 50.4 <4 <3 <3 <11 <800 <110 •25 <400 <4 <11 <25 

10/28198 10;00 <0>15 13.2 68.1 14.1 6.6 <0.5 66.5 8180 31, 1 63.4 <4 •3 <3 <11 •600 <110 •25 <400 <4 <11 <25 

6123199 9;30 0.3 14.7 81.2 19.0 7.8 <0.5 90 10210 21.0 41.8 •4 <3 <3 <11 <800 <110 •25 <400 <4 <11 •2S 

10/28/99 11:20 <0.2 15,5 81.5 11.5 5.0 <0.5 92 8860 <4 <3 <3 ,<11 <800 <110 <25 <400 <4. <11 <25 

617100 11;35 <0.2 14,7 37.1 18,4 7.3 <0,5 60 8330 5 6 e <11 <600 <110 <25 <400 <4 <11 <25 

Appendix 4.5 
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SEM.UAL SEDIMENT SAMPLING • 
Sill• Toi PO, 

STATION DATI! TIME Cd Cr Cu Pb NJ Ag Zn Fe Clay Clay OS p DDD DDE DDT gamma 2,4·0 2.4,5-TP Bcn.zo(b) Benzo(k, Chryseno Flranlh Pyrene Mthxy Dznon Endo I Aroclor Aroclor 
mgl).g mglkg mglk11 mg/l<!j mgt;g mgl).9 mg/l<!j mglkg 1' % mg/KV µg/kg ~gn..~ ,gi._g BHC ,g11,a Silvcx µgll,g µgll,g µgll,g µgll,g µgll,g pgll,g P!Jli& µgll,g 1254 1260 

•Glko ,,ol•a ~gfi.g •a"-11 

OAPTLB 11/9194 11:00 4.3 40 150 36 19 <2 200 <1.6 <0,9 <1.6 <0.9 <SO <20 <500 <500 <500 <500 <500 <2 <70 <l,B 

5/31/95 12:15 1.7 23 160 30 18 <2 170 <1.9 7 <1.9 <0,8 

10123/95 14:25 <1,6 36 160 34 19 <2 230 •2 7 <2 <0.9 <50 <20 <500 <500 <500 <500 <500 <2 <70 <2 

5122/96 11;40 <3.0 31 200 38 19 <3 210 <2 2 <2 <51 <26 <510 <510 <510 <510 <510 <3 <77 <2 

10/16196 14:00 <2.0 24 ISO 36 17 •2 220 <95 <95 <95 <48,0 <48 <'24 <480 <4SO <480 <480 <480 <120 •71 <95 <4800 <4BOO 
4/30/97 10:50 <1.4 24 180 36 15 •2 180 .<2.1 8.1 <2.1 <1,0 <48 <24 <480 <4SO <480 <480 <480 <2 <71 <48 <71 •71 

10/17197 10:20 <3 54 200 48 18 <3 230 43000 36.9 S3.3 <1 <1 <1 <I <50 .,-30 <500 <500 <500 <500 <500 <3 <80 <1 <SO <SO 

7128198 14:00 <0.15 22.4 81.0 10.8 9.3 <0.5 SB 39.7 80.3 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

10/28/98 9:00 <0,15 14,7 76.8 13.0 7.8 <0.5 64 11750 33.8 77.1 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 •25 

6123199 8;45 <0.15 17.4 80.7 13.5 7.6 <0.5 64 11890 42.0 78.3 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

1012S/99 11:48 0.3 18.2 74.2 12.4 B.7 B.7 61 12400 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 
617/00 12:00 <0.20 12.5 79.6 12.6 6.8 <0.5 95 9760 <4 8 <3 <11 <800 •110 <25 <400 <4 <11 <25 

DAPTLR 1119194 10:45 1.5 40 130 24 11 <2 140 <1.6 <0.9 <1.6 <0.9 <50 <20 <500 <500 <500 <500 •500 •2 <70 3.3 

5131/95 12:45 2.1 22 150 20 20 <2 ,so <2 2.6 <2 <0.8 

10/23/95 14:10 •1.6 29 150 31 58 <2 150 <2 5,2 •2 <0.9 <50 <20 <500 <500 <500 <500 <500 <2 <70 <2.1 

5122/96 11;40 <2.0 27 140 27 17 •2 140 <2 •2 <2 <0,8 <42 <21 <420 <420 <420 <420 <420 <2 <62 <1.9 

11/14/96 <2.0 16 81 14 13 <2 75 <1.6 3.2 <1.6 <0.6 <32 <16 <320 <320 <320 <320 <320 <2 <48 <1.6 <48,0 <48.0 

4/30/97 10:35 <1.6 29 220 29 19 <2 180 <2.0 7.1 •2.0 <0.9 <44 <22 <440 <440 <440 <440 <440 <2 <67 •2.0 <67,0 <67.0 

10/17/97 9:45 •2 36 120 28 14 2 140 32000 25.0 39,3 <1 <1 <1 <0,8 <200 <100 <400 <400 •400 •400 <400 <2 <60 <I <60 •60 

7/28198 13:30 <0,3 21 106 11 9 <0.5 93 38.7 82.2 <4 •3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

10/28/98 9:15 <0.2 10.6 63.1 9.3 6.8 •0.5 54 36.9 79.7 <4 <3 <3 <11 <800 •110 <25 <400 <4 <11 •25 

6/23199 10:00 2 15.4 117.0 10.3 9.4 <0.5 65 11120 45.7 86.4 <4 •3 <3 <11 <BOO <110 <25 <400 <4 <11 <25 

10/24199 10:05 0.16 18.3 83.7 9.3 7.7 <0.5 96 14200 <4 <3 •3 <11 <600 <110 <25 <400 •4 <II •2S 
617/00 12:15 <0.2 17.9 61,5 10.9 6.3 <0.5 78 13500 <4 5 <3 <11 <BOO <110 <25 <400 <4 <11 <'25 
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Appendix 4.6: 
Stage Hydrographs with Composite Sampling Periods during Storms 
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Stormwater Sampling in Santa Ana Delhi Channel 

• 6 
· Composite Sampling Periods • Storm. of 11/8 to 11/10/94 

5 

g 4 
Q "'430 cfs 

... 
~ 
C) 

ai 3 
:I: 
G> 
m 
(":I 2 C, 

0 +. ---------,-------------~---------------! 
11 /8/94 0:00 11/9/94 0:00 11/10/94 0:00 11/11/94 0:00 11/12/94 0:00 11/13/94 0:00 

Composite Sampling Periods • Storm of 3/21 to 3/23/95 
6 

5 

g 4 Q = 357 els 

i: 
C) 

'iii 3 :c 
Cll 
C) 
(":I 2 C, 

0 -t-. --------,-------,---------,--------.---------; 

3/21/95 0:00 3/22/95 0:00 3/23/95 0:00 3/24/95 0:00 3/25/95 0:00 3/26/95 0:00 

• 
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~ 
E 
O'l 
'Qj 
:c 
,:, 
Cl 
l'O 
C) 

g 

g 

• 

Storm Sampling @ Santa Ana Delh.i Channel 

8 
Composite Sampling Periods - Storm of 12/12 to 12/14/95 

7 

6 First Flush Sample 

5 

4 Q = 225 cfs 

3 

2 

0 +---------+----------+----------+----------
12/12 0:00 12/13 0:00 12/14 0:00 12/15 0:00 12116 0:00 

Composite Sampling Periods - Storm of 1/31 to 2/4/96 
8-.---------------------------------------, 
7 First Flush Sample 

6 

5 

2 

0+--------+---------+--------1---------+----------1 

1/31 0:00 2/1 0:00 212 0:00 2/3 0:00 2/4 0:00 215 0:00 

Composite Sampling Periods - Storm of 2/19 to 2/22/96 
8-.---------------------------------------, 
7 

6 

5 

4 

2 

~ 
Q = 1390 cfs 

First Flush Sample 

0+----------------------+-----------------1 
2/19 0:00 2/20 0:00 2/21 0:00 2/22 0:00 2/23 0:00 2/24 0:00 
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• 

Storm Sampling @ Santa Ana De.lhi Channel 

Composite Sampling Periods - Storm of 314 to 3/5/96 
8.------------------------------------, 
7 

6 
g 
1: 5 
Cl 
a:; 4 
::c: 
a, 
gi 3 

C) 

2 

First Flush Sample 

~-1---- Q = 432 cfs 

0 +-. ---------------,--------------;-----------! 
3/4 0:00 3/5 0:00 3/6 0:00 3f7 0:00 3/8 0:00 3/9 0:00 
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Storm Sampling@ Santa Ana Delhi Channel 

• 8 

Composite Sampling Periods - Storm of 10/30 to 10/31/96 

7 

6 a.----+---- First Flush Sample 
g 

5 .. 
.:::: 
Cl 
Q 4 :c 
<II 

3 Cl 
!II 
(,!) 

2 

0 
10/30/96 0:00 10/31/96 0:00 11 /1/96 0:00 11/2/96 0:00 11 /3/96 0:00 11 /4/96 0:00 

Composite Sampling Periods - Storm of 11/21 to 11/22/96 
8 

7 

6 
g 

5 .1: 
C) 

.iii 
:c 4 

Ill 
3 C) 

!II 
C) 

o.i-----------------------+--------+-------------t 
11/21/96 0:00 11/22/96 0:00 11/23/96 0:00 11 /24/96 0:00 11/25/96 0:00 11/26/96 0:00 

Composite Sampling Periods - storm of 12/9 to 12/12/96 
8 

7 

6 
g 

5 .. First Fl sh Sample 

Q = 1211 cfs 

.c: 
C) 

·a; 4 :c 
Ill 

3 C) 
Cl) 

(,!) 

2 

0 
12/9/96 0:00 12/10/96 0:00 12/11 /96 0:00 12/12/96 0:00 12/13/96 0:00 12/14/96 0:00 
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Storm Sampling @ Santa Ana Delhi Channel 

• 8 
Composite Sampling Periods - Storm of 1/1 to 1/3/97 

7 

6 

E. 
5 :c 

Cl Q = 76 cfs 
ci 
::c 4 
G) 

3 Cl 
r;J 
C) 

2 

0 
1/1/97 0:00 1/2/97 0:00 1/3/97 0:00 l/4/97 0:00 
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• 10 

8 

g 
l: 6 
Cl .iii 
:r: 
(II 4 Cl 
n, 

(!) 

2 

0 -

9/25/97 0:00 

10 

8 

g 
.l: 6 
Cl 
ai 
:r: 
Cl) 4 Cl 
111 
(!) 

2 

0 

11/10/97 0:00 

10 

8 

g 
.l: 6 
Cl ·a; 
:r: 
(II 4 Cl 
111 
(!) 

2 

0 ' 
11/26/97 0:00 

• 

Stormwater Sampling in Santa Ana Del1hi Channel 

Composite Sampling Periods· Storm of 9/25/97 

First Flush Sample 

Q = 557 cfs 

9/26/97 0:00 9/27/97 0:00 9/28/97 0:00 9/29/97 0:00 

Composite Sampling Periods • Storm of 11/10 to 11/14/97 

First Flush Sample 
Sampler started manually 

0=260ds 

11/11/97 0:00 11/12/97 0:00 11/13/97 0:00 11/14/97 0:00 

Composite Sampling Periods· Storm of 11/26 to 11/30/97 

First Flush Sample 

11/27/97 0:00 11/28/97 0:00 11/29/97 0:00 11/30/97 0:00 

Appendix 4.6 

9/30/97 0:00 

11 /15/97 0:00 

12/1 /97 0:00 
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/ 

• 

g ... 
J: 
Cl 
ai 
:i::: 
G) 
Cl 
r:I 
t!) 

g 
:E 
Cl 

Stormwater Sampling in Santa Ana Delhi Channel 

Composite Sampling Periods - Storm of 12/6 to 12n/97 

15 

Q = 6060 cfs 

5 

0 +. --------,-------,-----------.--------,----------; 

1216/97 0:00 1217/97 0:00 1218/97 0:00 12/9/97 0:00 12110/97 0:00 12/11 /97 0:00 

Composite Sampling Periods - Storm of 1/3 to 1/5/98 
20 

15 . ~ . 

10 
..--- First Flush 

Q = 112 cfs 

5 / ----0 

1/3/98 0:00 1/4/98 0:00 1/5/98 0:00 1/6/98 0:00 1f7/98 0:00 1/8/98 0:00 

Composite Sampling Periods - Storm of 1/9 to 1/10/98 

First Flush Sample 
15 

ai 10 
:I: 
~ Q=418cfs 
r:I 
t!) 

5 

01----------,,---------,--------,--------,--------; 
1/9/98 0:00 1/10/98 0:00 1/11/98 0:00 1 /12/98 0:00 1/13/98 0:00 1 /14/98 0:00 
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Stormwater Sampling in Santa Ana Delhi Channel 

• Composite Sampling Periods - Storm of 2/14 to 2/15/98 

15 First Flush Sample 

10 -------t---- Q = 1930 cfs 

5 

0 +. --------,--------,-----------,--------.------------l 
2/14/98 0:00 2/15/98 0:00 2/16/98 0:00 2/17/98 0:00 2/18/98 0:00 2/19/98 0:00 

Composite Sampling Periods - Storm of .2/19 to 2/24/98 

a= 1650 cfs 

15 
g 

First Flush Sample ::i: 
Cl 
q; 10 
:c 
(D 
Cl 
Ill 
C) 

5 

0 +.-----------------------~-------,----' 
2/19/98 0:00 2/20/98 0:00 2/21/98 0:00 2/22/98 0:00 2/23/98 0:00 2/24/98 0:00 

Composite Sampling Periods - Storm of 3/25 to 3/28/98 

15 
g 
1: 
Cl 0 = 1290 cfs 
'iii 10 
:c 
(D 
Cl 
Ill 
(!I 

5 

0+-------,-----------,---------,-------..---------l 

3/25/98 0:00 3/26/98 0:00 3/27/98 0:00 3/28/98 0:00 3/29/98 0:00 3/30/98 0:00 
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Stormwater Sampling in Santa Ana Delhi Channel 

Composite Sampling Periods - Storm of 11/8 to 11/9/98 

10 -r----~-----~-----------------------, 
9 

8 

7 

6 

5 

~ 4 
ca 
c5 3 

2 

1 

Q = 1270 cfs 

0+--------,------.....--------,---------,---------l 

11/8/98 0:00 11/9/98 0:00 11/10/98 0:00 11/11/98 0:00 11/12/98 0:00 11/13/98 0:00 

Composite Sampling Periods • Storm of 2/4 to 2/6/99 
10 

9 

8 

g 7 

- 6 .r: 
Cl 
ai 5 
:i: 
Ill 4 Cl 0=30cfs 
ca 
:J 3 (!) 

2 

1 -

0 
2/4/99 0:00 2/5/99 0:00 2/6/99 0:00 2fl/99 0:00 2/8/99 0:00 2/9/99 0:00 

Composite Sampling Periods - Storm of 2/9 to 2/11/99 
10 

9 

8 

g 7 

:c 6 
Cl 
'iii 5 :i: 
0 
Cl 
ca 4 
:J 

(!) 3 
Q = 28 cfs 

2 

0 
2/9/99 0:00 2/10/99 0:00 2/11/99 0:00 2/12/99 0:00 2/13/99 0:00 2/14/99 0:00 
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Stormwater Sampling in Santa Ana Delhi Channel 

• 10 
Composite Sampling Periods. 3/15 to 3/16/99 

9 

8 

g 7 

:c 6 
Cl ·; 

5 J: 
Ill 
C) 4 l'C, 
:I 
t!) 3 

2 

/ First Flush 

I ~Q:::: 105cfs 

K 
0 

3/15/99 0:00 3/16/99 0:00 3/17/99 0:00 3/18/99 0:00 3/19/99 0:00 3/20/99 0:00 

Composite Sampling Periods • Storm of 3/25 to 3/26/99 
10 

9 

8 
First Flush 

g 7 - 6 .r:: 
Cl 
0 5 0=416cfs J: 

. -- Ill 
4 Cl 

C'CI 
:I 
t!) 3 

2 

0 

3/25/99 0:00 3/26/99 0:00 3/27/99 0:00 3/28/99 0:00 3/29/99 0:00 3/30/99 0:00 

Composite Sampling Periods - Storm of 4/6 to 4/8/99 
10 

9 

8 

g 7 
.... 6 .r:: 

First Flush 
Cl 

"i:ii 5 :c 
C) 
Cl 4 
C'CI a= 196 cfs 
::I 
t!) 3 

2 

0 

4/6/99 0:00 4nt990:00 4/8/99 0:00 4/9/99 0:00 4/10/99 0:00 4/11/99 0:00 
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• 
§: 
1: 
CJ 
a; 
J: 
QJ 

en 
Ill 

C> 

• 

7 

6 

5 

4 

3 

2 

0 
1/21/96 0:00 

Storm Sampling @ Lane Channel 

Composite Sampling Periods - Storm of 1/21 to 1/22/96 

. 
..._i---

r---a = 202 cfs 

1/22/96 0:00 1/23/96 0:00 1/24/96 0:00 1/25/96 0:00 

Composite Sampling Periods - Storm of 2/19 to 2/22/96 

1~----------------------------------, 
6 

5 

4 

3 

2 

First Flush Sample 
,.._- Q = 111 cfs 

0 -!-, -------+--------+-------,--+---------!-------l 
2/19/96 0:00 2/20/96 0:00 2/21/96 0:00 2/22/96 0:00 2/23/96 0:00 2/24/96 0:00 
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l 
/ 

• 

Storm Sampling @ Lane Channel 

6 
Composite Sampling Periods - Storm of 11/21 to 11/22/96 

5 
Q = 693 cfs 

g 4 

:c 
Cl 

·cu 3 :c 
(I) 

Cl 
ta 2 (!) 

0+------------+------------+---------------i 

11/21 0:00 11/22 0:00 11/23 0:00 11/24 0:00 

Composite Sampling Periods - Storm of 12/9 to 12/12/96 
6-,---------------------------------------, 
5 

g 4 

:c 
Cl 

·cu 3 
:c 

2 

First Flush Samp e 

Q= 550 cfs 

oe~~~---+----===--+-------+---__:_---+---__::...._----l 
12/9 0:00 12/10 0:00 12/11 0:00 12/12 0:00 12/13 0:00 12/14 0:00 

Composite Sampling Periods - Storm of 1/1/97 
6 

5 

First Flush Sample 
g 4 

:c 
Cl 

"cu 
:c 3 Q = 62 els 
(I) 
Cl 
ta 2 C) 

0 +. -------------+-------------+--------------! 
1/1/97 0:00 1/2/97 0:00 1/3/97 0:00 1/4/97 0:00 
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Stormwater Sampling in Lane Channel 

• 7 
Composite Sampling Periods - Storm of 9/25 to 9/6/97 

6 First Flush Sample 

g 5 

:E 4 Cl 

Q = 338 ds 

Gi 
::c 

3 Ill 
Cl 
(0 

(!) 2 

0 ..1..,-----------------~-----------------' 
9/25/97 0:00 9/26/97 0:00 9/27/97 0:00 

Composite Sampling Periods - Storm of 11/10 to 11/14/1997 
7 

6 

g 5 Q = 331 els 
.... 
.r:: 4 Cl 
"iii 
::c 

3 . <I) 
I Cl 
I m / (!) 2 

0+--------,,--------,---------,,---------,-------
11/10/97 0:00 11/11/97 0:00 11/12/97 0:00 11/13/97 0:00 11/14/97 0:00 11/15/97 0:00 

Composite Sampling Periods - Storm of 11/26 to 11/27/98 
7 

6 

g 5 --- a= 655 c1s 

:E 4 IJ) 
First Flush Sample "iii 

::c 
3 (I> 

Cl 
(0 
(!) 2 

0 +. -------r---------.---------,---------,---------i 
11/26/97 0:00 11/27/97 0:00 11/28/97 0:00 11/29/97 0:00 11130/97 0:00 12/1/97 0:00 
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Stormwater Sampling in Lane Channel 

Composite Sampling Periods - Storm of 1/9 to 1/13/98 
7 

6 

g 5 

:c 4 Cl .._-----+-- First Flush Sample 
'ai 
:c 

3 (IJ 
Cl 

"' 
-~-+--- Q "' 159 cfs 

C) 2 missing 
data 

0. 
1/9/98 0:00 1/10/98 0:00 1/11/98 0:00 1/12/98 0:00 1/13/98 0:00 1/14/98 0:00 

Composite Sampling Periods - Storm of 2/14 to 2/18/98 
7 

6 ------1---- Q =951 cfs 

g 5 

:c 4 Cl 
'(ii First Flush Sample 
:c 

3 (IJ 
Cl 

"' C) 2 

04--------------...------------------------i 
2/14/98 0:00 2/15/98 0:00 2/16/98 0:00 2/17/98 0:00 2/18/98 0:00 2/19/98 0:00 

Composite Sampling Periods - Storm of 2/19 to 2/23/98 
7 

6 

g 5 

~ 4 Q = 455 cfs 
Cl 
ai 
:c 

3 (IJ 
Cl 

"' (!I 2 

0+--------,--------......-----------------------i 
2/19/98 0:00 2/20/98 0:00 2/21/98 0:00 2/22/98 0:00 2/23/98 0:00 2/24/98 0:00 
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Stormwater Sampling @ Lane Channel 

• 7 
Composite Sampling Periods - Storm of 3/25 to 3/28/98 

6 
--~-- Q = 697 cfs 

g 5 

.c 4 Cl L_J-1--;-- First Flush Sample 
ai 
J: 

3 Cll 
Cl 
ra 
Cl 2 

3/25/98 0:00 3/26/98 0:00 3/27/98 0:00 3/28/98 0:00 3/29/98 0:00 3/30/98 0:00 
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• 

i 

Stormwater Sampling in Lane Channel 

Composite Sampling Periods • Storm of 2/4 to 2/5/99 

8,,-------------------------------------: 
7 

6 

5 

4 

& 3 
l!I 
C) 

g 
:E 
Cl 

"<ii 
J: 
(II 
Cl 
l!I 

C) 

g 
l: 
C, 

"ci 
~ 

Cl 
C, 
l!I 

C) 

2 Q = 54 cfs 

0 .i=====~~~-=:::'.=----:::::::::=;::::::::=::::::::~=====~==:=====~~:::::; 
2/4/99 0:00 2/5/99 0:00 2/6/99 0:00 2/7/99 0:00 2/8/99 0:00 2/9/99 0:00 

Composite Sampling Periods • Storm of 3/11/99 
8 

7 

6 

5 

4 
1+-----+--First Flush 

3 

2 
Q = 30 cfs 

0 
3/11/99 0:00 3/12/99 0:00 3/13/99 0:00 3/14/99 0:00 3/15199 0:00 3116199 0:00 

Composite Sampling Periods· Storm of 3/15/99 
8 

7 

6 

5 

4 

3 

2 

"4 

·1 
First Flush 

~ 

\ -Q=B1 cfs 

.....__ 
0 

3/15/99 0:00 3/16/99 0:00 3/17/99 0:00 3/18/99 0:00 3/19/99 0:00 3/20/99 0:00 
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Stormwater Sampling in Lane Channel 

Composite Sampling Periods - Storm of 3/25 to 3/26/99 
8 

7 

6 

g 
5 

/ First Flush 

.c 
en L "iii 4 :c 
G, 
en 3 

\ 
m 

(!) 

2 

----1--a = 264 cfs 

0 
3/25/99 0:00 3/26/99 0:00 3/27/99 0:00 3/28/99 0:00 3/29/99 0:00 3/30/99 0:00 
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u 
g 
~ 
Cl) 
·;; 
:I: 
0 
CJ 

"' C) 

g 
~ 
CJ 
ci 
J: 

Cl> 
Cl 

"' (!) 

• 

Stormwater Sampling in Lane Channel 

Composite Sampling Periods - Storm of 11/7/99 
8 

7 
First Flush Sample 

6 

5 

4 
Q = 690 cfs 

3 

2 

0 . 
11/8/98 0:00 11/9/98 0:00 11/10/98 0:00 11/11/98 0:00 11/12/98 0:00 11/13/98 0:00 

Composite Storm Periods - Storm of 11/28 to 12/2/98 
8 

7 

6 
First Flush Sample 

5 

4 

3 
Q = 172 cfs 

2 

11/28/98 0:00 11/29/98 0:00 11/30/98 0:00 12/1/98 0:00 12/2/98 0:00 12/3/98 0:00 

Composite Sampling Periods - Storm of 1/25 to 1127/99 

8..------------------------------------, 
7 

6 

5 

4 

2 

First Flush Sample 

,.----+---- Q = 463 cfs 

0 ~'..__.:::~~:::::._--==-~-====:::::::~~:::'.:::~===~~~~~ 
1/25/99 0:00 1/26/99 0:00 1/27/99 0:00 1128/99 0:00 1/29/99 0:00 1/30/99 0:00 
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Stormwater Sampling in San Diego Creek@ Campus Drive 

Composite Sampling Periods - Storm of 12/6 t.o 12/7/97 

20 -r--;;.:======::.;:;.i==========.:;:;.::==============================================::.;-~~~~--, 
Q = 38600 cfs 

First Flush Sample 

5+-------.--------,-------.,..---------,--------, 
12/6/97 0:00 12!7/97 0:00 12/8/97 0:00 12/9/97 0:00 12/10197 0:00 12/11 /97 0:00 

Composite Sampling Periods - Storm of 12/18 to 12/19/97 
20 

First Flush Sample 

g 15 
:c 
Cl 

Q = 2040 cfs ai 
:c 
(I) 

Cl 
Ill 10 C) 

5-1-----------.-------------------~-------! 
12/18/97 0:00 12/19/97 0:00 12120/97 0:00 12/21/97 0:00 12/22/97 0:00 12/23/97 0:00 

Composite Sampling Periods - Storm of 1/5 to 1/6/98 
20 

g 15 
:c 
Cl : ; 

"<ii 
::c Ka .. ,,"' (I) 
Cl 
Ill 10 
C) 

5 

1/3/98 0:00 1/4/98 0:00 1/5/98 0:00 1/6/98 0:00 117198 0:00 1/8/98 0:00 
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• 
Stormwater Sampling in San Diego Creek@ Campus Drive 

Composite Sampling Periods - Storm of 1/9 to 1/10/98 
20 -,--------------------------------------. 

g 15 

:c 

First Flush Sample 

~ Q:::2410cfs 
J: 
(I) 
OJ 

~ 10 

5+----------.-----------,---------,-------.,....----------! 
1/9/98 0:00 1/10/98 0:00 1/11/98 0:00 1/12/98 0:00 1 /13/98 0:00 1/14/98 0:00 

Composite Sampling Periods - Storm of 2/3 to 2/4/98 
20 ,--------------------------------------, 

First Flush Sample 

g 15 

:c 
C) 

'iD 
J: 
G) 
C) 

0 10 

5+--------,---------,---------,---------------1 
2/3/98 0:00 2/4/98 0:00 2/5/98 0:00 2/6/98 0:00 2!7/98 0:00 2/8/98 0:00 

Composite Sampling Periods - Storm of 2/6 to 2/9/98 
20 ..------------------------------------, 

g 15 
:c 
C) 

.ii> 
J: 
G) 
C) 
Ol 10 C> 

5 +, ----------------------------------l 
2/6/98 0:00 2!7/98 0:00 2/8/98 0:00 2/9/98 0:00 2/10/98 0:00 2/11/98 0:00 
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• 

Stormwater Sampling in San Diego Creek @ Campus Drive 

§: 15 

1: 
C) 

4i 
J: 
Cll 
Cl 

~ 10 

Composite Sampling Periods - Storm of 2/14 to 2/15/98 

Q = 6220 cfs 

5 -'-, ------------------------------------1 
2/14/98 0:00 2/15/98 0:00 2/16/98 0:00 2/17/98 0:00 2/18/98 0:00 2/19/98 0:00 

Composite Sampling Periods - Storm of 2/19 to 2/24/98 

First Flush Sample 
Q = 11300 cfs 

§: 15 
:i: 
C) 

Q 
J: 
Cll 
C) 
Ol 

(.'J 10 

5-1--------------------------------------; 
2/19/98 0:00 

§: 15 

:i: 
C) 

·a; 
::c 
Cll 
Cl 

~ 10 

2/20/98 0:00 2/21/98 0:00 2/22/98 0:00 2/23/98 0:00 2/24/98 0:00 2/25/98 0:00 

Composite Sampling Periods - Storm of 3/25 to 3/28/98 

First Flush Sample 

Q = 4800 cfs 

5·!---------------,--------,-------,---------1 
3/25/98 0:00 3/26/98 0:00 3/27/98 0:00 3/28/98 0:00 3/29/98 0:00 3/30/98 0:00 

Appendix 4.6 
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Stormwater Sampling in San Diego Creek @ Campus Drive 

Composite Sampling Periods - Storm of 5/12 to 5/14/98 

First Flush Sample 

Q = 3230 cfs 

5 +-. ------..--------.--------,-------,---------; 

5/12/98 0:00 5/13/98 0:00 5/14/98 0:00 5/15/98 0:00 5/16/98 0:00 5/17/98 0:00 
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• 

• 

Stormwater Sampling in San Diego Creek@ Campus Drive 

~ 15 
:c 
Cl .ii> 
J: 
G) 

Cl 

~ 10 

Composite Sampling Periods - Storm of 9(25 to 9(26/98 

First Flush Sample 

a= 699 cfs 

5J:=~--~~==::=:;::::::==::::'.~~~:::::::=:::;:::::=~:::=d 
9/25/97 0:00 

g 15 
:c 
Cl 
'ii; 
J: 
G) 
Cl 
~ 10 

9/26/97 0:00 9/27/97 0:00 9/28/97 0:00 9/29/97 0:00 9/30/97 0:00 

Composite Sampling Periods - Storm of 11/10 to 11/14/97 

First Flush Sample 

Q = 1690 cfs 

5+--------,,-------------..---------,--------1 
11/10/97 0:00 11/11/97 0:00 11 /12/97 0:00 11/13/97 0:00 11 /14/97 0:00 11 /15/97 0:00 

Composite Sampling Periods - Storm of 11/26 to 11 /27/97 

First Flush Sample 

5-.---------,-------------...--------------! 
11/26/97 0:00 11/27/97 0:00 11/28/97 0:00 11/29/97 0:00 11/30/97 0:00 12/1/97 0:00 

Appendix 4.6 

0014245



g 
.... 
.c 
C) 

"ii 
::c 
G) 
Cl 
~ 

:I 
C) 

g 
.... 
.c 
C) 

Q) 
X 
G) 

Cl 
co 
:I 
C) 

u 

Stormwater Sampling in San Diego Creek@ Campus Drive 

Composite Sampling Periods - Storm of 11/8 to 11/9/98 
16 

14 
First Flush Sample 

12 

10 Q = 2700 cfs 

8 

0 6 

4 

2 

0 
11/8/98 0:00 11/9/98 0:00 11(10/98 0:00 11/11/98 0:00 11112/98 0:00 11 /13/98 0:00 

Composite Sampling Periods - Storm of 11/28 to 12/3/99 
16 -r-~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~-, 

14 

12 

10 

8 

11128/98 0:00 

16 

14 

12 

10 

8 

6 

4 

2 

0 . 
1/25/99 0:00 

= 2190 cfs 
First Flush Sample 

11/29/98 0:00 11/30/98 0:00 12/1/98 0:00 12/2/98 0:00 12/3/98 0:00 

Composite Sampling Periods - Storm of 1/25 to 1126/99 

1/26/99 0:00 1/27/99 0:00 1/28/99 0:00 1/29/99 0:00 1130/99 0:00 
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Stormwater Sampling in San Diego Creek @ Campus Drive 

Composite Smapling Periods - Storm of 2/4 to 2/5/99 
16 

14 

12 g ... 10 .c 
Cl 
m 8 ::i: 
CJ 
en 6 .,, 

• ~~ First Flush Sample l 1+-
Q = 167 cfs 

-i-----:l/ ___________________ .!__.J 

::i 
(!) 

4 

2 

0 

2/4/99 0:00 2/5/99 0:00 2/6/99 0:00 2n,99 0:00 2/8/99 0:00 2/9/99 0:00 

Composite Sampling Periods - Storm of 2/9 to 2/10/99 
16 

14 First. Flush Sample 

g 12 

:c 10 a= 187 cfs 
Cl 

"<ii 8 ::i: 
GI 
Cl 6 m 
::i 

(!) 
4 

2 

0 
2/9/99 0:00 2/10/99 0:00 2/11/99 0:00 2/12/99 0:00 2/13/99 0:00 2/14/99 0:00 

Composite Sampling Periods - Storm of 3/11/99 to 1/12/99 
16 

14 
First Flush Sample 

g 12 

:c 10 
Cl 
"ci 8 ::i: 

Q = 58 cfs 

GI 
en 6 m 
::i 

(!) 
4 

2 

0 

3/11/99 0:00 3/12/99 0:00 3/13/99 0:00 3/14/99 0:00 3/15/99 0:00 3/16/99 0:00 

• 
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Stormwater Sampling in San Diego Creek@ Campus Drive 

• 16 
Composite Sampling Periods· Storm of 3/15/99 to 3/16/99 

14 First Flush Sample 

- 12 
s 
:i: 10 
C) 

Q=419cfs 
Q) 8 J: 
Cl) 
C) 6 "' ::I 

C) 
4 

2 

0 . 
3/15/99 0:00 3/16/99 0:00 3/17/99 0:00 3/18/99 0:00 3/19/99 0:00 3/20199 0:00 

Composite Sampling Periods - Storm of 3/25 to 3/26/99 
16 

14 First Flush Sample 

g 12 Q = 1860 cfs 

:l:: 10 
Cl ·a; 

8 ::c 
(1J 
C) 6 "' ::I 
(.!) 

4 

2 

o 
3/25/99 0:00 3/26/99 0:00 3/27 /99 0:00 3/28/99 0:00 3/29/99 0:00 3/30/99 0:00 

• 
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Storm Sampling of San Diego Creek @ Harvard Ave. 

lO 
Composite Sampling Period - Storm of 1/19 to 1/23/96 

9 

g 8 
Q = 576 cfs 

1:: 7 Cl 
a"; 
::c 

6 CIJ 
Cl 
Ill 
Cl 5 

4 

3 

1/19 0:00 1/20 0:00 1/21 0:00 1/22 0:00 1/23 0:00 1/24 0:00 

Composite Sampling Periods - Storm of 1/31 to 2/3/96 
10 

9 

a 
:E. .. 
.r:. 7 
Cl 
.iii 
::c 
CIJ 6 
Cl 

~ 0=842cfs 

Ill 
Cl 

5 

4 

3 
1/31 0:00 ,2/1 0:00 2/2 0:00 2/3 0:00 2/4 0:00 2/5 0:00 

Composite Sampling Periods - Storm of 2/20 to 2/22/96 
10 

9 

2 a 

1: 7 Cl 

Q = 1400 cfs 

.iii 
::c 

6 CIJ 
Cl 
Ill 
C) 5 

4 

3 ' 
2/20 0:00 2/21 0:00 2/22 0:00 2/23 0:00 2/24 0:00 2/25 0:00 

• 
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u 

• 

g 

9 

8 

.E 7 
Cl 
a; 

=; 6 
Cl 
l!3 

(!) 5 

4 

Storm Sampling in San Dieg:o Creek @ Harvard Avenue 

Composite Sampling Periods - Storm of 3/4 to 3/5/96 

First Flush Sample 

Q= 536 cfs 

3+-------+---------if--------t-------------~ 
3/4 0:00 3/5 0:00 3/6 0:00 3/7 0:00 3/8 0:00 3/9 0:00 
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g 
.... 
,I:. 
Ol 
.iii 
::i:: 
<I) 
C) 
ro 

(!) 

g -J::. 
C) 
.ai 
::i:: 
<I) 
C) 

"' (!) 

• 

Storm Sampling - San Diego Creek@ Harvard 

Composite Sampling Periods - Storm of 10/30 to 10/31/96 

6-y-------------------------------------, 
5 First Flush Sample 

Q = 822 cfs 

I 

10/30196 0:00 10/31/96 0:00 11/1/96 0:00 11/2/96 0:00 11/3/96 0:00 1 1 /4/96 0:00 

Composite Sampling Periods - Storm of 11/21 to 11/22/96 

6 

5 
Q = 1700 cfs 

4 

3 

2 

0+--------1----------,-------+-------+--------! 

11/21/96 0:00 11/22/96 0:00 11 /23/96 0:00 11/24/96 0:00 1 1125/96 0:00 11/26/96 0:00 

Composite Sampling Periods· Storm of 12/9 to 12/12/96 
6 

First Flush Sample 

5 

4 

3 

2 

0 +. -------+-------+--------;--------;---------1 
12/9/96 0:00 12/10/96 0:00 12/11/96 0:00 12/12/96 0:00 

Streamgage u/s @ Culver Drive 
Appendix 4.6 

12/13/96 0:00 12/14/96 0:00 
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• 6 

5 

g 4 

:c 
Cl 
ai 3 
J: 
a, 
CJ 
~ 2 Cl 

1/22/97 0:00 

• 

Storm Sampling - San Diego Creek @ Harvard 

Composite Sampling Periods - Storm of 1/23 to 1/26/97 

First Flush Sample 

1/23/97 0:00 

Q =832 cfs 

1 /24/97 0:00 1/25/97 0:00 

Streamgage u/s @ Culver Drive 
Appendix 4.6 

1 /26/97 0:00 1/27/97 0:00 

0014252



u 

• 

10 

g 8 

:E 
m 
·s 6 
:c 

4 

2 

Stormwater Sampling in San Diego Creek @ Harvard Ave. 

Composite Sampling Periods - Storm of 11/10 to 11/14/97 

First Flush Sample 

Q = 354 cfs 

0 .!:,, """"'~---=~=======:;::======~~:._----r----=======~ 
11/10/97 0:00 

12 

10 

g 8 
:E 
C) 
.iii 
:c 6 

Ill 
C) 
m 4 C!) 

2 

o. 
11/26/97 0:00 

12 

10 

g 8 
:E . m 
a; 6 :c 
a, 
C) 
m 4 C!) 

2 

0 

1/3/98 0:00 

11/11/97 0:00 11/12/97 0:00 11/13197 0:00 11/14/97 0:00 

Composite Sampling Periods - Storm of 11/26 to 11/27/97 

First Flush Sample 

Q = 628 els 

11/27197 0:00 11/28/97 0:00 11/29/97 0:00 11/30/97 0:00 

Composite Sampling. Periods - Storm of 1/4/98 

. 

/ 
a= 92 cfs 

1/4/98 0:00 1/5/98 0:00 1/6/.98 0:00 

Streamgage located upstream at Culver Drive 
Appendix 4.6 

117/98 0:00 

11/15/97 0:00 

12/1/97 0:00 

1/8/98 0:00 
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• 
g 
E 
Cl 
'iii 
::c 
G) 
Cl .,, 

C) 

g 
.E 
Cl 
'iii 
::c 
G) 
Cl .,, 
(!) 

g 
.E 
Cl 
"iii 
::c 
G) 
Cl .,, 
C) 

Stormwater Sampling in San Diego Creek @ Harvard Ave . 

12 

10 

8 

6 

4 

2 

0 
1/9/98 0:00 

12 

10 

8 

6 

4 

2 

0 
2/14/98 0:00 

12 

10 

8 

6 

4 

2 

0. 
2/19/98 0:00 

Composite Sampling Periods - Storm of 1/9 to 1/10/98 

First Flush Sample 

Q = 1050 cfs 

1/10/98 0:00 1/11/98 0:00 1/12/98 0:00 1 /13/98 0:00 

Composite Sampling Periods - Storm of 2/14 to 2/17/98 

First Flush Sample 

a= 3200 cts 

2/15/98 0:00 2/16/98 0:00 2/17/98 0:00 2/18/98 0:00 

Composite Sampling Periods - Storm of 2/19 to 2/24/98 

First Flush Sample 

Q = 2290 cfs 

2/20/98 0:00 2/21/98 0:00 2/22/98 0:00 

Streamgage located upstream at Culver Drive 
Appendix 4.6 

2/23/98 0:00 

1/14/98 0:00 

2/19/98 0:00 

2/24/98 0:00 

0014254



u 
g 
:c 
Cl 
ai 
::c 
GI 
m 
m 
Cl 

0 

Stormwater Sampling in San Diego Creek@ Harvard Ave. 

12 

10 

8 

6 

4 

2 

0 
3/25/98 0:00 

Composite Sampling Periods • Storm of 3/25 to 3/28/98 

First Flush Sample? 
No increase in flow 

Q = 633 cfs 

I 
3/26/98 0:00 3/27/98 0:00 3/28/98 0:00 

Streamgage located upstream at Culver Drive 
Appendix 4.6 

3/29/98 0:00 3/30/98 0:00 

0014255



• 

• 

Stormwater Sampling in San Diego Creek@ Harvard Ave . 

Composite Sampling Periods - Storm of 2/4 to 2/5/99 

3..--------------------------------------. 
2.5 

g 2 
.E 
Cl 

~ 1.5 
Cl> 
Cl 

"' C, 

g 
.E 
m 

·a; 
:J: 

Cl> 
m 
<ti 

C, 

0.5 

0 r-1 --J 

2/4/99 0:00 

3 

2.5 

2 

1.5 

0.5 

0 

3/11 /99 0:00 

First Flush Sample 

2/5/99 0:00 2/6/99 0:00 2/7/99 0:00 2/8/99 0:00 2/9/99 0:00 

Composite Sampling Periods • Storm of 3/11 to 3/12/99 

First Flush Sample 

Q = 68 cfs 

3/12/99 0:00 3/13/99 0:00 3/14/99 0:00 3/15/99 0:00 3/16/99 0:00 
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Storm Sampling@ Costa Mesa Channel 

Composite Sampling Periods - Storms of 1/31 to 2/4/96 
3.0 .-------------------------------~ 

2.5 

- 2.0 
~ 

:E 5 Cl 1. 
a; 
:c 
a., 1.0 
Cl 
1:1 

C> 0.5 

0.0 

First Flush Sample 

Q = 25 cfs 

-0.5 -!--------+-------!--------+-------+---------! 
1/31 0:00 2/1 0:00 2/2 0:00 2/3 0:00 2/4 0:00 2/5 0:00 

3.0 
Composite Sampling Periods - Storm of 2/20 to 2/21/96 

First Flush Sample 

2.5 
,._,. 

g 2.0 
a= 37 cfs 

:E 1.5 Cl 
·a; 
:c 

1.0 c., 
Cl 
1:1 

(!) 
0.5 

0.0 

-0.5 
2/19 0:00 2/20 0:00 2/21 0:00 2/22 0:00 2/23 0:00 2/24 0:00 
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Storm Sampling @ Costa Mesa Channel 

• 4 

Composite Sampling Periods - Storm of 11/21 to 11/22/96 

First Flush Sample 

3 
:g Q = 32 cfs 

1: 
Cl) 

'i 
:::c 2 
a, 
C, 
m 
C) 

o~~-=----==--=~~----------;----=~~~~~~~-------l 
11/21/96 0:00 11122/96 0:00 11/23/96 0:00 

Composite Sampling Periods - Storm of 12/9 to 12/12/96 
4 

First Flush Sample 

3 
:g 

Q=33cfs 

-.c 
Cl ·; 

:::c 2 
a, 
Cl) 
m 

(!) 

0 -1-. ---'--~~..L...---...J..--+-___ _:::~~~!!!!!1!!!~----....:..----! 
12/9/96 0:00 12/10/96 0:00 12/11/96 0:00 12/12/96 0:00 12/13/96 0:00 12/14/96 0:00 

Composite Sampling Periods - Storm of 1/1 to 1/2/97 
4 

3 
:g 
1: 
C) First Flush Sample 
~ 2 ::r: 
a, 
C) 
m 

/ Q=93cfs 

l') 

0 -!-. ________ .;_~~-+-__:::~~~~-----"----~~-......:;... __ -,1 

1/1/97 o:oo 1/2/97 0:00 1/3/97 0:00 1/4/97 0:00 

• 
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Storm Sampling @ Costa Mesa Channel 

• Composite Sampling Periods ~ Storm of 1/21 to 1/23/97 
4-r----------------------------------~ 

First Flush Sample 

3 

Q= 29 cfs 

2 

1 . 

0 ~. ------'----+=~...i!!:~---~-~~-------------""""'"""""..,_,__-~ 
1/21/97 0:00 1/22197 0:00 1123/97 0:00 1/24/97 0:00 1125/97 0:00 1/26197 0:00 
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Stormwater Sampling in Costa Mesa Channel 

/ \ 
1' \ 

Composite Sampling Periods - Storm of 9/25/97 
\~_,) 7 

6 

g 5 
First Flush Sample 

:i: 4 Cl 
'iii 
J: 

3 a, 
Cl 0 = 92 cfs 
~ 

(!) 2 

0 .i,,,,,,,-..--=:==----=:.....::----..,.....-----------,--------------! 
9/25/97 0:00 9/26/97 0:00 9/27/97 0:00 9/28/97 0:00 

Composite Sampling Periods - Storm of 11/10 to 11/14/97 
7 

6 

g 5 

1: 4 Cl 
.ijj First Flush Sample 
J: 

3 a, Q= 398 cfs Cl 
II) 
(!) 2 

0 ,i,.-~~-.L.~.....e~-...:..-----------....... L-....:...._~~-..... -.....i.-----i 
11/10/97 0:00 11/11/97 0:00 11/12/97 0:00 11 /13/97 0:00 11/14/97 0:00 11/15/97 0:00 

Composite Sampling Periods - Storm of 12/5 to 12/7/97 
7 

6 Q = 1663 cfs 

g 5 

1: 4 OJ 
'iii 
:I: 

3 a, 
Cl 
~ 

(!) 2 Q = 90 cfs 

0 .!,., ----...L.-C..----...:!.~~--..1L.:!!!-~~--=------------l...l 
12/5/97 0:00 12/6/97 0:00 12/7/97 0:00 12/8/97 0:00 12/9/97 0:00 12/10/97 0:00 
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Stormwater Sampling in Costa Mesa Channel 

Composite Sampling Periods • Storm of 2/6 to 2/9/98 
7 

6 

~ 
5 

Q =1464 cfs 

.E 4 Cl ·a; 
::c 

3 Cl) First Flush 
Cl 

Sample m 
C) 2 

0 -l-.---'---=-~~~=~-...L_..,.....:::::~~!!!lel,--L_~~,,,_-------------l 
2/6/98 0:00 217/98 0:00 2/8/98 0:00 2/9/98 0:00 2/10/98 0:00 2/11/98 0:00 

Composite Sampling Periods· Storm of 2/14 to 2/17/98 
7 

6 

g 5 

.E 4 Cl ·w First Flush Sample 
::c 

3 Cl) 
Cl Q =260 cfs 
m 
t!) 2 

0 J.. __ l.__ _ __.:~~-£!!el!!'---------..L--=::=:::::_:~!161,-----i..-~----i 
2/14/98 0:00 2/15/98 0:00 2/16/98 0:00 2/17/98 0:00 2/18/98 0:00 2/19/98 0:00 

Composite Sampling Periods· Storm of 3125 to 2/28/98 
7 

6 
First Flush Sample 

g 5 

E 4 Cl ·a; 
::c 

3 Cl> 

Q= 171 cfs 

Cl 
m 

t!) 2 

o~~--~~~~~--====~===~':!!!_~~~==~~~~~=== 
3/25/98 0:00 3/26/98 0:00 3/27/98 0:00 3/28/98 0:00 3/29/98 0:00 3/30/98 0:00 

• 
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• 

3 

g 2 -.r:. 
C) ·a 

::c: 
Cl) 
C) 

c'.; 1 

0 
~ 

Stormwater Sampling in Costa Mesa Channel 
{\ 

Composite Sampling Periods - Storm of 9/4 to 9/5/98 

First Flush 

---i-- Q = 2.2 cfs 

- . - ~ -
9/4 0:00 9/5 0:00 9/6 0:00 9(7 0:00 9/8 0:00 9/9 0:00 

Composite Sampling Periods - Storm of 11 /11 to 11 /12/99 
3-----------------------------------

First Flush 

Q = 108.7 cfs 

0 ~~~~~~~-~~---=~-------..---==~""""'-~""""'..,,,c_~!!lo.,..,,-...:...; 
11(7 0:00 11/8 0:00 11/9 0:00 11110 0:00 11/11 0:00 11112 0:00 

Composite Sampling Periods - Storm of 11/28 to 12/2/98 
3...---------------------------------------, 

g 2 ... 
.r:. 
C) 

'iii 
::c: 
Cl) 
C) 
~ 

C) 

0 .J-. -d,_::_~-L_~~~-1----~-~---~~~~L_-~~-i,..~~~-~ 
11/28 0:00 11/29 0:00 11/30 0:00 12/1 0:00 1212 0:00 12/3 0:00 
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Stormwater Sampling in Costa Mesa Channel 

Composite Sampling Periods - Storm of 1/25 to 1/27/99 
3,----------------------------------~ 

g 2 

1125199 0:00 1126199 0:00 1/27/99 0:00 1/28/99 0:00 1129199 0:00 1/30199 0:00 

Composite Sampling Periods - Storm of .2/4 to 2/5/98 
3...------------------------------------, 

First Flush 

) 
Q = 14 cfs 

0 -t:-~=:!!!!!!!l..L.---.:!~--.L_~.._~~-~~-=""""'!--~--~~==~=~....I~ 
2/4/99 0:00 215199 0:00 216/99 0:00 217199 0:00 2/8/99 0:00 2/9/99 0:00 

Composite Sampling Periods - Storm of 219/99 
3-.-------------------------------------, 

First Flush 

g 2 

:c 
Cl 
Qi Q '= 38 cfs 
:c 
Q 
Cl .. 

I!) 

0 -l=. ==~.£.::~~-.1~~-......c.~~~~~--'!"'""!~~~--~-~~---1 
2/9199 0:00 2/10/99 0:00 2/11/99 0:00 2/12/99 0:00 2/13199 0:00 2/14199 0:00 

-
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Stormwater Sampling in Costa Mesa Channel 

• Composite Sampling Periods - Storm of 3111 to 3/15/99 
3...-----------------------------------, 

g 2 

Q = 24 cfs 

0 ~-==~~!!!!:::=:;:~~~~=:;=~~~=~:::::'.~~~~~__::~~=l 
3/11 /99 0:00 3/12/99 0:00 3/13/99 0:00 3/14/99 0:00 3/15/99 0:00 3/16/99 0:00 

Composite Sampling Periods - Storm of 3/25/99 
3-.------------------------------------, 

0 t. ::::::::~~-~~====~::::~~~====:=::::::::~~...cY.~~~~~~ 
3/25/99 0:00 3/26/99 0:00 3/27/99 0:00 3/26/99 0:00 3/29/99 0:00 3/30/99 0:00 

• 
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Stormwater Sampling in Peters Canyon Wash 

• 10 
Composite Sampling Periods - Storm of 11/8 to 11/10/94 

9 

g 8 

E 7 Cl 
a:; 
J: 

6 a, 

Q = 28c 

Cl 
l'O 

C) 5 

4 

3 
11 /8/94 0:00 11/9/94 0:00 11/10/94 0:00 11/11 /94 0:00 11/12/94 0:00 11/13/94 0:00 

Composite Sampling Periods - Storm of 3/2 to 3/6/94 
10 

9 

g 8 

E 7 Cl 
"jjj 
J: 

6 a, 
OJ 
l'O 

Q= 1\cfs 
C) 5 

4 

3 . 
3/2/95 0:00 3/3/95 0:00 3/4/95 0:00 3/5/95 0:00 3/6/95 0:00 3n/950:00 3/8/95 0:00 

Composite Sampling Periods - Storm of 3/21 to 3/23/94 
10 

9 

g 8 Q = 672 cfs 

-.t:: 7 Cl ·a; 
J: 

6 a, 
Cl 
l'O 

C) 5 

4 

3 
3/21/95 0:00 3/22/95 0:00 3/23/95 0:00 3/24/95 0:00 3/25/95 0:00 3/26/95 0:00 

• 
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Storm Sampling @ Peters Canyon Wash 

• 10 
Composite Sampling1 Periods • Storm of 12/12 to 12/15/95 

9 

8 
First Flush Sample 

g 

~ :i: 7 Cl ·a; 
::i:: 

6 Q = 234 ds 
CD 
Cl 
Ill 
(!) 

5 

4 

3 ;-.------~,-------,-----------------,-------~ 

12/12 0:00 12/13 0:00 12/14 0:00 12/15 0:00 12/16 0:00 12/17 0:00 

Composite Sampling Periods - Storm of 1/19 to 1/23/96 
10 

9 
First Flush Sample 

g 8 

... 
.c: 7 Cl 
ai 
:i::: 

6 CD 

Q = 124 cfs 

Cl 
Ill 

(!) 
5 

4 

3 
1/19 0:00 1/20 0:00 1/21 0:00 1/22 0:00 1/23 0:00 

Composite Sampling Periods - Storm of 1/31 to 2/4/96 
10 

9 

8 
First Flush Sample 

g 
:E 7 en 
'a, 
::i:: 

6 CD en 
Ill 
C) 5 

3 ;-,--------------------------------------! 
1/31 0:00 2/1 0:00 2/2 0:00 2/3 0:00 2/4 0:00 2/5 0:00 

• 
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• 
§: 

9 

8 

:c 7 -~ 
Q) 

=; 6 
Cl 
m 
(!) 5 

4 -i--------

Storm Sampling @ Peters Canyon Wash 

Composite Sampling Periods - Storm of 2/19 to 2/22/96 

First Flush Sample 

3 +. -------+--------+-------t---------+--------! 
2/19 0:00 2/20 0:00 2/21 0:00 2/22 0:00 2/23 0:00 2/24 0:00 
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Storm Sampling @ Peters Canyon Channel 

10 • Composite Sampling Periods - Storm of 10/30 to 10/31/96 

9 

g 8 First Flush Sample 

1: 7 Cl 
·a; 
::c 6 (l) 

Q =1230 cfs 

Cl 
m 
C) 5 

4 

3 
10/30/96 0:00 10/31/96 0:00 11/1/96 0:00 11 /2/96 0:00 11/3/96 0:00 11/4/96 0:00 

Composite Sampling Periods - Storm of 11/21 to 11/22/96 
10 

9 

g 8 Q = 2940 cfs 

1: 7 Cl 
"ci 
::c 

6 (!) 

Cl 
m 
(!J 5 

4 
First Flush Sample 

3 . 

11/21/96 0:00 11/22/96 0:00 11 /23/96 0:00 11/24/96 0:00 11/25/96 0:00 11/26/96 0:00 

Composite Sampling Periods - Storm of 12/9 to 12/12/96 
10 

9 

g 8 irst Flush Sample ff------!--- Q = 1860 cfs 

1: 7 Cl 
ai 
::c 

6 (I) 
Cl 
m 
(!J 5 

4 

3 
12/9/96 0:00 12/10/96 0:00 12/11/96 0:00 12/12/96 0:00 12/13/96 0:00 12/14/96 0:00 

• 
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Storm Sampling @ Peters Canyon Channel 

• 10 

Composite Sampling Periods - Storm of 10/30 to 10/31/96 

9 

g 8 •-----t--- First Flush Sample 

:E: 7 Cl ·o 
:c 

6 Cl> 

Q =1230 cfs 

Cl .,, 
C) 5 

3 +. -------+-------+-----------,,---------------l 
10/30/96 0:00 10/31/96 0:00 11 /1/96 0:00 11/2/96 0:00 t 1/3/96 0:00 11/4/96 0:00 

Composite Sampling Periods - Storm of 11/21 to 11/22/96 
10 

9 

g 8 Q = 2940 cfs 

:E: 7 Cl 
ai 
:c 

6 Cl> 
Cl 
Ill 

C) 5 

4 
First Flush Sample 

3 

11/21/96 0:00 11/22/96 0:00 11 /23/96 0:00 11/24/96 0:00 11/25/96 0:00 11/26/96 0:00 

Composite Sampling Periods - Storm of 12/9 to 12/12/96 
10 

9 

g 8 irst Flush Sample ,r----~--- Q = 1860 cfs 

:E: 7 Cl 
-a; 
:c 

6 Cl> 
0, .,, 
C) 5 

4 

3 
12/9/96 0:00 12/10/96 0:00 12/11/96 0:00 12/12/96 0:00 12/13/96 0:00 12/14/96 0:00 

• 
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• 
Stormwater Sampling in Peters Canyon Wash @ Barranca Parkway 

Composite Sampling Periods - Storm _of 11/1 O to 11/13/97 

15 
g 
:c 
Cl 
'ci 10 

First Flush Sample 

O"' 1960 cfs :r 
Q) 
Cl 
<a 

(!) 

g 
:c 
m 

5 

0 '. 

11/10/97 0:00 

15 

5 

11/11/97 0:00 11/12/97 0:00 11/13/97 0:00 11/14/97 0:00 11/15/97 0:00 

Composite Sampling Periods - Storm of 11/26 to 11/27/97 

First Flush Sample 

0 .J-,------~--------------------,---------i 
11/26/97 0:00 11/27197 0:00 11/28/97 0:00 11/29/97 0:00 11/30/97 0:00 

Composite Sampling Periods - Storm of 12/6 to 1217/97 

15 

Q = 8340 cfs 

rr-,----1----t-----1---- First Flush Sample 

12/1197 0:00 

ci 10 
::c 
G) 
m 
(a 

(.!) 

5 

o +. -------.---------------.--------,---------, 

12/6/97 0:00 1217/97 0:00 12/8/97 0:00 12/9/97 0:00 12/10/97 0:00 12/11/97 0:00 
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Stor,mwater Sampling in Peters Canyon Wash @ Barranca Parkway 

• 20 
Composite Samplling Periods - Storm of 12/18/97 

15 -£ 
:E 

_ First Flush Sample 

C) .... 
ci 
:;c 10 
G) 
C) 
m 

<.!) 

5 

. Q = 1100 cfs 

I\ 

0 

12/18/97 0:00 12/19/97 0:00 12/20/97 0:00 12/21/97 0:00 12/22/97 0:00 12/23/97 0:00 

Composite Sampling Periods - Storm of 1/9 to 1/10/98 
20 

First Flush Sample 

15 · 
g 
:E 
C) 
.ai 10 :;c 

Q = 1210 cfs 

G) 
Cl 
m 

<.!) 

5 

0 

1/9/98 0:00 1/10/98 0:00 1/11/98 0:00 1/12/98 0:00 1/13/98 0:00 1/14/98 0:00 

Composite Sampling Periods - Storm of 2/14 to 2/17/98 
20 

First Flush Sample 

15 

:. Q = 3920 cfs 
:E 
,C) 

-a; 10 :;c 
G) 
Cl .,, 
C) 

5 

0 . 

2/14/98 0:00 2/15/98 0:00 2/16/98 0:00 2/17/98 0:00 2/18/98 0:00 2/19/98 0:00 

• 
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Stormwater Sampling in Peters Canyon Wash @ Barranca Parkway 

• Composite Sampling Periods - Storm of 3/24 to 3/28/98 
20 ,--------------------------------------------------------------------------------------------, 

First Flush Sample 

15 

Q = 3490 cfs 

5 

0 -t----------------,-------------------..-------------------:-----------------,,------------------1 
3/25/98 0:00 3126/98 0:00 3/27/98 0:00 3/28/98 0:00 3/29/98 0:00 3/30/98 0:00 
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• 
g 
::i: 
Cl 
'ii> 
::c: 
II> 
Cl 
ro 

<.!) 

g 
:c 
Cl 

"ii> 
::r: 
II> 
Cl 
Ill 

(!) 

g 
.... 
..c 
O'I 

"iii 
:I: 
C!l 
CD 
ra 

(!) 

Stormwater Sampling. in Peters Canyon .Wash @ Barranca Parkway 

9 

8 

7 

6 

5 

4 

3 

2 

0 

2/9/99 0:00 

9 

8 

7 
~. 

6 

5 

4 
/"""'o,.,. 

3 

2 

0 
3/11 /99 0:00 

9 

8 

7 

6 

5 

4 

3 

2 

0. 
3/15/99 0:00 

Composite Sampling Periods -Storm of 2/9 to 2/10/99 

2/10/99 0:00 

First Flush Sample 

a= 65 cfs 

2/11/99 0:00 2/12/99 0:00 2/13/99 0:00 

Composite Sampling Periods - Storm of 3/11 to 3/12/99 

First Flush Sample 
Q = 172 cfs 

3/12/99 0:00 3/13/99 0:00 3/14/99 0:00 3/15/99 0:00 

Composite Sampling Periods - Storm of 3/15 to 3/16/99 

First Flush Sample 

3/16/99 0:00 3/17/99 0:00 3/18/99 0:00 3/19/99 0:00 

Appendix 4.6 

2/14/99 0:00 

1-L 
3/16/99 0:00 

3/20/99 0:00 
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• 

£ 
.... 
.t:. 
Cl ·a:; 
:c 
~ 

Cl 
IQ 

(!) 

Stormwater Sampl.ing in Peters Canyon Wash @ Barranca Parkway 

Composite Sampling Periods - Storm 11/8 to 11/9/99 
9,------------------------------------, 
8 

7 

6 

5 

4 

3 

2 

First Flush Sample 

Q = 1600 cfs 

0 ..;--, --------------------,--------,----------! 
11/8/98 0:00 11/9/98 0:00 11/10/98 0:00 11/11/98 0:00 11 /12/98 0:00 11 /13/98 0:00 

Composite Sampling Periods - Storm of 11/28 to 12/2/99 

9 

8 

7 

6 

5 

4 -

3 

2 

o 
11/28/98 0:00 11/29/98 0:00 11/30/98 0:00 12/1/98 0:00 12/2/98 0:00 12/3/98 0:00 

Composite Sampling Periods - Storm of 1/25 to 1/27/99 
9..-------------------------------------, 

8 

7 

6 

5 

4. 

3 

2 

First Flush Sample 

Q = 1680 cfs 

0 +. -------r-------..,.-.-------,,---------,---------1 
1/25/99 0:00 1 /26/99 O:OO 1/27/99 0:00 1/28/99 0:00 1/29/99 0:00 1/30/99 0:00 
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• 

• 

Stormwater Sampling in Bolsa Chica Channel 

Composite Sampling Periods - Storm of 10/4 to 10/5/94 
5 

4 

§: 
E 3 
C) 

"iii ..... 
J: 
a, 2 
Cl 
Ill 

C> a= 13 cfs 

1 r-,,.....__ ----
i---, ..----

0 

10/4/94 0:00 10/5/94 0:00 10/6/94 0:00 10n/94 0:00 10/8/94 0:00 10/9/94 0:00 

Composite Sampling Periods - Storm of 11/10/94 
5 

4 

§: 
:E 3 
C) 

'iii Q = 521 cfs J: 
a, 2 C) 
Ill 

C> 

11/10/94 ·11/11/94 11/12/94 11/13/94 11/14/94 11/15/94 

Composite Sampling Periods • Storm of 3/2 to 3/6/95 
5-r---------------------------------------, 

g Q = 444 cfs 

:E 3 ~-----4--1------------------1--1· 
Ol 
a; 
J: 
~ 2-t-----1 
ni 
Cl 

0 +.-------------------------------------l 
3/2/95 3/3/95 3/4/95 3/5/95 3/6/95 3f7/95 
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• 

• 

Stormwater Sampling in Balsa Chica Channel 

Composite Sampling Periods - Storm of 3/10 to 3/12/95 s,---~;;;.=========:::;:;.::=================::::=j~-----, 
7 

6 Q = 1210 cfs 

2 

0 ..,..., ------,--------,.-------,------,--------,------

3/10/95 3/11/95 3/12/95 3/13/95 3/14/95 3/15/95 3/16/95 
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• 
Storm Sampling @ Bolsa Chica Channel 

Composite Sampling Period - Storm of 12/12 -12/16/95 
5 

Q = 194 cfs 
4 

g 
:E 3 
0) 
·; 
J: 
(D 2 0) 
l'CI 

(!) 

0+--------+---------+-------;....-----------------i 
12/12 0:00 12/13 0:00 12/14 0:00 12/15 0:00 12/16 0:00 12/17 0:00 

Composite Sampling Periods. Storm of 1/19 to 1/23/96 
5..--------------------------------------

4 Q = 129 cfs 

g 
:E 3 

v4 Float Fl"'h Sample 

0) 

'<ii 
J: 
g, 2 
l'CI 
(!) 

0+---------+----------'----------------------

1/19 0:00 1/20 0:00 1/21 0:00 1/22 0:00 1/23 0:00 1/24 0:00 

Composite Sampling Periods • Storm of 1/31 to 2/4/96 
5...--------------------------------------

First Flush Sample 

4 

g o~~o~ 
:E 3 
0) 

-:; 
:i: 
g, 2 
l'O 

(!) 

0 +. -------+--------+---------+-------,;.--------! 
1/31 0:00 2/1 0:00 2/2 0:00 2/3 0:00 2/4 0:00 2/5 0:00 
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• 

( 
\ 

• 

Storm Sampling @ Bolsa Chica Channel 

Composite Sampling Periods - Storm of 3/4 to 3/6/96 
5.--------------------------------------. 

g 
4 

Flrnt '\ ... sa __ m_p_le----t>r+--------------------. 

.+-----t--- Q = 291 cfs 

.: 3 
Cl 
ai 
::c 
~ 2 
Ol 

(!) 

0 +, -----------------,f---------------+----------l 
3/4 0:00 3/5 0:00 3/6 0:00 3n o:oo 3/8 0:00 3/9 0:00 
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• 

• 

Storm Sampling @ Bolsa Chica Channel 

Composite Sampling Periods - Storm of 10/30 to 10/31/96 
6 

5 

g 4 
.:: 
Cl 
ai 3 Q = 416 cfs 
:i:: 

CD 
Cl 
m 2 C) 

0 -i-.-----------------------------+-------
10/30/96 0:00 10/31/96 0:00 11/1/96 0:00 11 /2/96 0:00 11 /3/96 0:00 11/4/96 0:00 

Composite Sampling Periods - Storm of 11/21 to 11/22/96 
6-.-------------------------------------, 
5 

g 4 

.:: 
Cl 

ai 3 
:i:: 

2 

tllf-----+--- Q = 494 cfs 

First Flush Sample 

0+--------+--------+-------------------------
11/21/96 0:00 11 /22/96 0:00 11 /23/96 0:00 11 /24/96 0:00 11/25/96 0:00 11/26/96 0:00 

Composite Sampling Periods - Storm of 12/9 to 12/13/96 
6 

5 
Q = 456 cfs 

g 4 
1: 
0) 

'iii 3 
:i:: 

Cl> 
en 
m 2 C) 

0+--------+--------+--------+--------+---------! 
12/9/96 0:00 12/10/96 0:00 12/11 /96 0:00 12/12/96 0:00 12/13/96 0:00 12/14/96 0:00 
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( 
I 

• 

Storm SampHng @ Bolsa Chica Channel 

Composite Sampling Periods - Storm of 12/27 to 12/28/96 
6-.----------------------------------~ 
5 

g 4 

~ 
m 
"iii 3 
::c 
Cl> 
en 
~ 2 

First. Flush Sample 

Q=155cfs 

0 +. -------+----------+-------+----------+------! 

12/27196 0:00 12/28196 0:00 12/29196 0:00 12/30196 0:00 12/31196 0:00 1/1/97 0:00 
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Stormwater Sampling in Bolsa Chica Channel 

Composite Sampling Periods - Storm of 5/12 to 5/13/98 
6 

First Flush Sample 

5 

g 4 Q = 435 cfs 
~ 
Ol 

"iii 
:c 3 

cu 
Ol 
(II 2 (!) 

0-f----------,..-------.----------,-------.,...----------i 

5/12/98 0:00 5/13/98 0:00 5/14/98 0:00 5/15/98 0:00 5/16/98 0:00 5/17/98 0:00 

( 

• 
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Stormwater Sampling in Bolsa Chica Channel 

Composite Sampling Periods • Storm of 11/8 to 11 /9/98 

8 
First Flush Sample 

O = 1330 cfs 

g 6 
~ 
Cl 
ai 
J: 
a, 4 
Cl ,., 
Cl 

2 

0 

11/8/98 0:00 11/9/98 0:00 11/10/98 0:00 11/11/98 0:00 11112/98 0:00 11/13/98 0:00 

Composite Sampling Periods • Storm of 1/25 to 1/26/99 
6 

5 
First Flush Sample 

g 4 
.c 
C) 0=133cfs 
"iii 3 :c 
a, 
C, 
OI 2 Cl 

0+-------...-------~--------,---------,-----------1 
1/25/99 0:00 1 /26/99 0:00 1/27199 0:00 1128/99 0:00 1/29199 0:00 1/30/99 0:00 

Composite Sampling Periods • Storm of 3/11/ to 3/12/99 
6 

5 

g 4 
.... 

First Flush Sample .c 
Cl 

"iii 3 :c 
C> 
C, 
OI 2 Q = 26 cfs Cl 

0 +. --------,--------,--------,-----------,---------; 
3/11/99 0:00 3/12/99 0:00 3/13/99 0:00 3/14/99 0:00 3/15/99 0:00 3/16/99 0:00 

• 
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Stormwater Sampling in Bolsa Chica Channel 

Composite Sampling Periods - Storm of 3/15 to 3/16/99 
6 

5 

g 4 

:c First Flush Sample 
Cl ·c; 3 :c 0 = 422 cfs 
Cl 
Cl 
ro 2 (,!) 

0+-------.-------..--------:-------.--------1 
3/15/99 0:00 3/16/99 0:00 3/17/99 0:00 3/18/99 0:00 3/19/99 0:00 3/20/99 0:00 

Composite Sampling Periods - Storm 3/25 to 3/26/99 

6 

5 
First Flush Sample 

g ... 4 
.c 
Cl 
"ci 3 :c 0=185cfs 
Cl 
Cl 
ro 2 :, 

(!) 

o 
3/25/99 0:00 .3/26/99 0:00 3/27/99 0:00 3/28/99 0:00 3/29/99 0:00 3/30/99 0:00 

• 
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Stormwater Sampling in Bolsa Chica Channel 

• 6 

Composite Sampling Periods - Storm of 9/25 to 9/26/97 

First Flush Sample 

5 

g 4 .. 
.::. Q = 957 cfs 
~ 

3 C!J 
J: 

C!J 
0) 
Cl) 2 (!) 

0-i--------....--------....---------,--------,---------------\ 
9/25/97 0:00 9/26/97 0:00 9/27/97 0:00 9/28/97 0:00 9/29/97 0:00 9/30/97 0:00 

Composite Sampling Periods - Storm of11/10 to 11/15/97 
6 

5 First Flush Sample 

g 4 
:E 
CD 

"1» 
J: 

3 Q = 784 cfs 

C!J 
a> 
Cl) 2 (!) 

0+--------,--------.,..-------,----------,,----------; 
11/10/97 0:00 11/11/97 0:00 11/12/97 0:00 11/13/97 0:00 11/14/97 0:00 11 /15/97 0:00 

Composite Sampling Periods - Storm of 1/29 to 1/31/98 
6 

5 
First Flush Sample 

g 4 Q = 744 cfs 

:E 
CD ·m 
J: 

3 

C!J 
Cl 
Cl) 2 (!) 

0 +.--------.---------,.---------,-----------,--------1 
1/29198 0:00 1 /30/98 0:00 1/31/98 0:00 2/1/98 0:00 2/2/98 0:00 2/3/98 0:00 

• 
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• 
g 
:i: 
Cl 

"iii 
J: 
Cl> 
Cl 
m 
(!) 

g 
E 
Cl 
'al 
J: 
a, 
Cl 
m 
(!) 

• 

7 

6 

5 

4 

3 

2 

__. 
0 

11/10/94 0:00 

7 

6 

5 

4 

3 

2 

(' 

' 

Stormwater Sampling in Westminster Channel 

Composite Sampling Periods -Storm of 11/10/94 

/ 
Q = 376 cfs 

11/11/94 0:00 11/12/94 0:00 11/13/94 0:00 11 /14/94 0:00 11/15/94 0:00 

Composite Sampling Periods - Storm of 3/10 - 3/12/94 

Q = 770 cfs 

0 +. --------.-------.,---------,-------~-----------; 

3/10/95 0:00 3/11/95 0:00 3/12/95 0:00 3/13/95 0:00 3/14/95 0:00 3/15/95 0:00 

Appendix 4.6 

0014285



Storm Sampling @ Westmi_nster Channel 

• Composite Sampling Periods - Storm of 12112 to 12/13/95 
5 

First Flush Sample 
4 

g 
1: 3 
Cl 

"in a"' 131 cfs :c 
CD 2 C, 
<'II 
C, 

O-i---------,---------+-----------,----------;,-------

12/12 0:00 12/13 0:00 12/14 0:00 12/15 0:00 12/16 0:00 12/17 0:00 

Composite Sampling Periods - Storm of 1/16 to 1/17/96 

5..------,----------------------------------, 
First Flush Sample 

4 

0+-------------------+-------------------i 
1/16 0:00 1/17 0:00 1/18 0:00 

Composite Sampling Periods - Storm of 1/19 to 1/22/96 

5..---------------------------------------, 
4 

a"' 301 cfs 

First Flush Sample 

0-i---------+---------+----------------'----------! 
1/19 0:00 1/20 0:00 1/21 0:00 1/22 0:00 1/23 0:00 1/24 0:00 

• 
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Storm Sampling @ Westminster Channel 

• 5 

Composite Sampling Periods - Storm of 1/31 to 2/3/96 

4 

g First Flush Sample 

E 3 
Cl 
'iii 
:c 
a, 2 Cl 
111 

C) 

0 +. -------+-------+--------+---------+---------! 
1/31 0:00 2/1 0:00 2/2 0:00 2/3 0:00 2/4 0:00 2/5 0:00 

Composite Sampling Period - Storm of 3/4 to 3/5/96 

s~-----------------------------------, 
First Flush Sample 

4 

~-----r-- Q = 278 cfs 

0+-------+-------+--------+--------+--------1 

3/4 0:00 3/5 0:00 3/6 0:00 3f7 0:00 3/8 0:00 3/9 0:00 

• 
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Storm Sampling @ Westminster Channel 

• 6 
Composite Sampling Periods - Storm of 10/J.O to 10/31/96 

5 0 = 233 cfs 

g 4 
:E 
Cl 
Gi 
:r. 3 

CIJ 
Cl 
111 2 (!) 

0+-------+-------+-------+--------+--------l 
10/30/96 0:00 10/31/96 0:00 11/1/96 0:00 11/2/96 0:00 11 /3/96 0:00 11 /4/96 0:00 

Composite Sampling Periods - Storm of 11121 to 11/22/96 
6 

First Flush Sample 

5 

g 4 
Q = 400 cfs 

:E 
Ol ·a; 3 :r. 
(II 
Ol 
111 2 (!) 

0+--------+--------+-------..;.....-------;--------! 
11/21/96 0:00 11 /22/96 0:00 11/23/96 0:00 11/24/96 0:00 11 /25/96 0:00 11 /26/96 0:00 

Composite Sampling Periods - Storm of 12/9 to 12/12/96 
6 

5 

g 4 

:E 
Cl ·a; 3 :r. 
II> 
Cl 
111 2 (!) 

0 +.--------+--------+----------------',----------l 
12/9/96 0:00 12/10/96 0:00 12/11/96 0:00 12/12/96 0:00 12/13/96 0:00 12/14/96 0:00 

• 
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Storm Sampling @ Westminster Channel 

• Composite Sampling Periods - Storm of 12/27 to 12/28/96 
6 

5 First Flush Sample 

g 4 

:E 
Cl a= 102 cfs 
ci 3 
J: 
'1J 
Cl 
!1J 2· C) 

0+-------t---------+-------+--------+----------4 
12/27/96 0:00 12/28/96 0:00 12/29/96 0:00 12/30/96 0:00 12/31/96 0:00 1/1/97 0:00 

Composite Sampling Periods - Storm of 1/22 to 1/23/97 
6 

5 

g 4 

:E Q = 250 cfs Cl 
·a; 3 
J: 
Q 
Cl 
Ill 2 (!) 

0+-------+---------+-------+--------+--------! 
1/21197 0:00 1/22/97 0:00 1/23/97 0:00 1/24/97 0:00 1/25/97 0:00 1/26/97 0:00 

• 
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Stormwater Sampling in Westminster Channe:I 

• 5 
Composite Sampling Periods - Storm of 9/25 to 9126/97 

First Flush Sample 

4 

g = 219 cfs 
1: 3 
C) 
.iii 
:I: 
II) 2 C) 
Cl:I 

(!) 

0-1------------------------------------; 

9/25/97 0:00 9/26/97 0:00 9/27/97 0:00 9/28/97 0:00 9/29/97 0:00 9/30/97 0:00 

Composite Sampling Periods Storm of 11/1 O to 11/14/97 
5 

First Flush Sample 
4 

g 
1: 3 
C) 
.,ii 
:I: 
II) 2 C) 
Cl:I 
(!) Q = 32 cfs 

11/10/97 0:00 11/11 /97 0:00 11/12/97 0:00 11/13/97 0:00 11114/97 0:00 11 /15/97 0:00 

Composite Sampling Periods - Storm of 12/19 to 12/21/97 
5 

4 First Flush Sample 

g 
a= 435 cfs - 3 .r:. 

C) 

ai 
:I: 
Cl 2 C) 
Cl:I 

(!) 

0 '1-, -------.---------------,--------....--------

12/18/97 0:00 12/19/97 0:00 12120/97 0:00 12/21/97 0:00 12/22/97 0:00 12/23/97 0:00 

• 
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Stormwater Sampling in Westminster Channel 

• 5 
Composite Sampling in Westminster Channel 

4 

g 

First. Flush Sampl•e--1------

/ 
Q = 419 cfs 

.c 3 
Cl 
"ai 
::c 
a, 2 Cl 

"" C) 

0 +. -------------..---------,--------,-------

5/12/98 0:00 5/13/98 0:00 5/14/98 0:00 5/15/98 0:00 5/16/98 0:00 5/17/98 0:00 

• 
Appendix 4.6 
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Stormwater Sampling in Westminster Channel 

• Composite Sampling Periods - Storm of 3/20 to 3/21199 
5 

4 First Flush Sample 

g 
:i: 3 
Ol 
ai 
J: 
a, 

2 Cl 
Q = 7.8 cfs 

ni 
::i 

(!) 

0+---------,.--------.-------,--------.------------! 
3/20/99 0:00 3/21/99 0:00 3/22/99 0:00 3/23/99 0:00 3/24/99 0:00 3/25/99 0:00 

Composite Sampling Periods - Storm of 3/25 to 3/26/99 
5 

First Flush Sample 
4 

g 
:i: 3 
Cl 
ai 
:i: ~-----t--o = 198 cfs 
a, 

2 Cl 
ni 
::i 

(!) 

0 +. -------,-------.,----------,--------,------------; 

3/25/99 0:00 3/26/99 0:00 3/27/99 0:00 3/28/99 0:00 3/29/99 0:00 3/30/99 0:00 

• 
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• 

• 

Stormwate.r Sampli,ng in East Garden Grove Wintersbu.rg Channel 

~ 

:i:: 
C) 

"iii 
:c 
(!) 
C) 
to 
l!) 

(!) 
Cl 

12 

10 

8 

6 

4 

2 

0 

10/4/94 0:00 

10 -

J 4 

2 

Composite Sampling Periods - Storm of 10/4 to 10/5/94 

Q = 47 cfs 

I 

~ 
~ 

10/5/94 0:00 10/6/94 0:00 1017/94 0:00 10/8/94 0:00 10/9/94 0:00 

Composite Sampling Periods - Storm of 11/8 to 11/10/94 

Q = 726 cfs 

- ~ -

0 +, ---------------------------------

11/8/94 0:00 

10 

g 8 

:i:: 
C) 

a; 6 
:c 
(!) 
Cl 

J 4 

11/9194 0:00 11/10/94 0:00 11/11/94 0:00 11112/94 0:00 

Composite Sampling Periods - Storm of 3/2 to 3/6/95 

Q = 755 cfs 

2 !----J.-.,-------

11/13/94 0:00 

0-1------------------------------------! 
3/2/95 0:00 3/3/95 0:00 3/4/95 0:00 3/5/95 0:00 3/6/95 0:00 3nt950:00 
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• 

\ 
) 

• 

Stormwater Sampling in East Garden Grove Wint,ersburg Channel 

Composite Sampling Periods - Storm of 3/10 to 3/12/95 
12 ..--~~~~---~----~-----~~-~---~~---~-.. 

10 

g 8 

.1: 
a, 
·a; 6 
J: 
a, 
Cl 

~ 4 

21-------

a.= 2310 cfs 

0+--------.-------.--------.-------,--------, 
3/10/95 3/11/95 3/12/95 3/13/95 3/14/95 3/15/95 
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Storm Sampling1 @ East Garden Grove Wintersburg Channel 

• Composite Sampling Periods - Storm of 12/12 to 12/14/95 
8 

7 
First Flush Sample 

6 
g 

5 :c 
ti) 

'iii 4 ::r: 
II) 
ti) 3-
(ti 

C) 

2 

0 +-. --------+-----------------------------' 
12/12 0:00 12/13 0:00 12/14 0:00 12/15 0:00 12/16 0:00 12/17 0:00 

Composite Sampling Periods - Storm of 1/16 to 1/22196 
7 

6 --
5 

First Flush Sample 

g 
:c 4 ti) Q = 767 cfs 'iii 
::r: 

3 G) 
ti) 
ca 

C) 2 

0 +. ------+------+-------+-------+-------+-------+-------f 
1/16 0:00 1/17 0:00 1/18 0:00 1/19 0:00 1/20 0:00 1/21 0:00 1/22 0:00 1/23 0:00 

Composite Sampling Periods - Storm of 3/4 to 3/8/96 
7 

First Flush Sample 
6 

g 5 
--_:_----+---0 = 452 cfs 

:c 4 ti) 
·c; 
::r: 

3 II) 
ti) 
I'll 
C) 2 

0-t--------+--------------------------------; 

3/4 0:00 3/5 0:00 3/6 0:00 3/7 0:00 3/8 0:00 3/9 0:00 

• 
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Storm Sampling @ East Garden Grove Wintersburg Channel 

• Composite Sampling Periods - Storm of 10/30 to 10/31/96 

9 

8 

7 

g 6 ~ -
z 

5 Ol 
<ii 
:c 4 
<II 
Ol 

3 Ill 
l!) 

2 

Q = 202 cfs 

K 
0 

10/30/96 0:00 10/31/96 0:00 11/1/96 0:00 11/2/96 0:00 11/3/96 0:00 11 /4/96 0:00 

Composite Sampling Periods - Storm of 11/21 to 11122/96 

9 

8 JW----+----- Q = 1280 cfs 

7 

:::.. 6 
~ 

5 Ol 
"ci 
:c 4 
<II 

) Ol 
3 Cll 

l!) 

2 
First Flush Samplele-----------------.!...---.....J 

0 ' 
11/21/96 0:00 11/22/96 0:00 11/23/96 0:00 11124/96 0:00 11125/96 0:00 11/26/96 0:00 

Composite Sampling Periods - Storm of 12/9 to 12/11/96 

9 

8 

7 
Q = 1320 cfs 

@: 6 Fi st Flush Sample 
:i: 

5 Ol 
Q) 
J: 4 
Q) 
Ol 

3 Cll 
l!) 

2 

0 
12/9/96 0:00 12/10/96 0:00 12/11/96 0:00 12/12/96 0:00 12/13/96 0:00 12/14/96 0:00 

• 
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Storm Sampling @ East Garden Grove Wintersburg Channel 

• Composite Sampling Periods - Storm of 12/27 to 12/28/96 

9 0 

8 First Flush Sample 

7 

g 6 
1: 

5 Cl 
Q = 348 cfs 

ai 
J: 4 
a, 
Cl 

3 (0 

CJ 
2 

0 

12/27/96 0:00 12/28/96 0:00 12/29/96 0:00 12/30/96 0:00 12/31/96 0:00 1/1/97 0:00 

Composite Sampling Periods - Storm of 1/21 to 1/26/97 
9 

a 
7 

First Flush Sample g Q = 714 cfs 
6 

1: 
5 Cl .iii 

J: 4 
( 

\ a, 
Cl 

' (0 3 
CJ 

2 

0 

1/21/97 0:00 1/22/97 0:00 1/23/97 0:00 1 /24/97 0:00 1 /25/97 0:00 1/26/97 0:00 

• 
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Stormwater Sampling in East Garden Grove Wintersburg Channel 

• 12 
Composite Sampling Periods - Storm of 9/25 to 9/26/97 

10 

g a 
First Flush Sample 

1: 
C) 
·c; 6 
J: 
(D 
C) 
Ill 4 (!) 

2 

0 
9/25/97 0:00 9/26/97 0:00 9/27/97 0:00 9/28/97 0:00 9/29/97 0:00 9/30/97 0:00 

Composite Sampling Periods - Storm of 11/10 to 11/14/97 
12 

First Flush Sample 
10 

g 8 
1: 
CD ·c; 6 

'\ J: 

Q = 303 cfs 

I (1) 

! C) 
\. / RI 4 (!) 

2 

0 
11/10/97 0:00 11/11 /97 0:00 11/12/97 0:00 11 /13197 0:00 11/14/97 0:00 11/15/97 0:00 

Composite Sampling Periods - Storm of 11/26 to 11/30/97 
12 

First Flush Sample 

10 

g a -s:. 
CD 

"ijj 6 
J: 
(D 
C) 
RI 4 (!) 

2 

0. 
11 /26/97 0:00 11127/97 0:00 11/28/97 0:00 11/29197 0:00 11/30197 0:00 1211/97 0:00 

• 
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Stormwater Sampling in East Garden Grove Wintersburg Channel 

• 12 

Composite Sampling Periods - Storm of 1/29/98 

First Flush Sample 

10 

• 
g 8 0 = 893 cfs 

:E 
Cl 
c3 
:I: 

6 

GI 
Cl 
II! 4 (!) 

2 

0 

1/29/98 0:00 1/30/98 0:00 1/31/98 0:00 2/1/98 0:00 2/2/98 0:00 2/3/98 0:00 

Composite Sampling Periods -Storm of 2/14 to 2/17/98 
12 

First Flush Sample 

10 

g 8 
:E 
Cl 
m 6 
:I: 

( GI 
Cl 

' II! 4 (!I 

2 

o 
2/14/98 0:00 2/15/98 0:00 2/16/98 0:00 2/17/98 0:00 2/18/98 0:00 2/19/98 0:00 

Composite Sampling Periods - Storm of 5/12 to 5/13/98 
12 

10 

g 8 
o" 1060 crs 

:E 
Cl 

QI 6 
:I: 
(I) 
CD 
Cl) 4 (!I 

2 

0 

5/12/98 0:00 5(13/98 0:00 5/14/98 0:00 5/15/98 0:00 5/16/98 0:00 5/17/98 0:00 

• 
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Stormwater Sampling in East Garden Grove Wintersburg Channel 

12 • Composite Sampling Periods - Storm of 12/18 to 12/22198 

10 
First Flush Sample 

g 8 
:c 
Cl 

"iii 6 
J: 
(I) 

Cl 
~ 4 (!) 

2 

0 
12/18/97 0:00 12/19/97 0:00 12/20/97 0:00 12/21 /97 0:00 12/22/97 0:00 12/23/97 0:00 

Composite Sampling Periods - Storm of 1/3 to 1/5/98 
12 

10 
~ 

g 8 
:c 
Cl 

"iii 6 :r 
I (I) 

) Cl 
~ 4 (!) 

i..-- First Flush Sample 
0 = 205 cfs 

/ 
2 

~~ ~ 

0 
I 

1/3/98 0:00 1/4/98 0:00 1/5/98 0:00 1/6/98 0:00 1f7/98 0:00 1/8/98 0:00 

Composite Sampling Periods - Storm of 1/9 to 1/10/98 

First Flush Sample 
10 

o = 687 els 

2 

0"1----------...---------,.-------r--------r---------1 

1/9/98 0:00 1/10/98 0:00 1/11/98 0:00 1/12/98 0:00 1 /13/98 0:00 1/14/98 0:00 

• 
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• 

I \ 
I ) 

• 

Cl) 

Cl 

Stormwater Sampling in East Garden Grove Wintersburg Channel 

10 

8 

6 

Composite Sampling Periods - Storm 3/20 to 3/21/99 

First Flush Sample 

~ 4 
a= 42 cfs 

C) 

2 

0 +. -------,--------,---------,--------,----------! 
3/20/99 0:00 3/21/99 0:00 3/22/99 0:00 3/23/99 0:00 3/24/99 0:00 3/25/99 0:00 

Composite Sampling Periods - Storm of 3/25 to 3/26/99 
12 

10 
First Flush Sample 

g 
8 

1: 
Cl 

a> 6 J: Q = 400 cfs 
Cl) 
Cl 
ra 
::I 4 

C) 

2 

0 
3/25/99 0:00 3/26/99 0:00 3/27/99 0:00 3/28199 0:00 3/29/99 0:00 3/30/99 0:00 
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I 
I 
) 

,,• 

• 

Stormwater Sampling in East Garden Grove Wintersburg Channel 

g 
:E 
Cl ·a; 
:c 
Q 
Cl 
Ill 
::I 
CJ 

10 

8 

6 

4 

2 

Composite Sampling Periods - Storm of 11/8 to 11/14/99 

First Flush Sample 

0 +. --------.--------,-----------,--------------

g 
.:E 
Cl 
"iii 
:c 
Cll 
C) 
Ill 
::I 
(!) 

g ... 
..c: 
Cl ·; 
:c 
Q 
C) 

11/8/98 0:00 

12 

10 

8 

6 

4 

2 

o. 
3/11/99 0:00 

10 

8 

6 

Ill 
::, 4 

(!) 

2 

11 /9/98 0:00 11/10/98 0:00 11/11/98 0:00 11 /12/98 0:00 1 1 /13/98 0:00 

Composite Sampling Periods - Storm of 3/11 to 3/12/99 

First Flush Sample 

a= 46 cfs 

3/12/99 0:00 3/13/99 0:00 3/14/99 0:00 3/15/99 0:00 3/16/99 0:00 

Composite Sampling Periods - Storm of 3/15 to 3/16/99 

First Flush Sample 

0 = 384 cfs 

O+---------------.-----------,--------r--------1 
3/15/99 0:00 3/16/99 0:00 3/17/99 0:00 3/18/99 0:00 3/19/99 0:00 3/20/99 0:00 
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• 

) 
J 

• 

g 
:E 
C) 

"iii 
:c 
(D 
Cl 
(D 

(!) 

g 

Stormwater Sampling in Anaheim Barber City Channel 

Composite Sampling Periods - Storm of 10/4 to 10/5/94 
7 

6 

5 

4 

3 
Q = 22 cfs 

2 

0 -t=~:......::::::=:::;:====~.....:::~~========:::;::==:::::~~:;:==~===-l 
10/4/94 0:00 10/5/94 0:00 10/6/94 0:00 10n/94 0:00 10/8/94 0:00 10/9/94 0:00 

Composite Sampling Periods - Storm of 11/16/94 
7,--------------------------------------, 
6 

5 

:c 4 
Cl 

"ijj 

=; 3 
Cl 
(D 

(!) 2 

0=19cfs 

o t::::_-=::::::::;::::::::::=:~~====:::::;::========::=======;::::::::::::::=::::~ 
11/16/94 11/17/94 11/18/94 11/19/94 11/20/94 11/21/94 11/22/94 

7 
Composite Sampling Period - Storm of 3/10 to 3/12/95 

6 

g 5 

:E 4 Cl 
Gi 
:c 

3 (D 
Cl 
(D 

(!) 2 

0+--------,---------,---------,---------,-------------: 
3/10/95 3/11/95 3/12/95 3/13/95 3/14/95 3/15/95 
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Storm Sampling@ Anaheim Barber City Channel 

• 5 
Composite Sampling Periods - Storm of 1211.2 to 12/14/95 

First Flush Sample 

4 

g 
:E 3 
Cl 
ai 
::c: 
Q) 2 Cl 
ni 

(.!) 

0 +. -------+---------+---------+---------+--------J 
12/12 0:00 12/13 0:00 12/14 0:00 12/15 0:00 12/16 0:00 12/17 0:00 

Composite Sampling Periods - Storm of 1/16 to 1/20/96 
5 

4 First Flush Samples 

g 
:E 
0, 

3 Q = 30 cfs 
·a; 
::c 

\ Q) 2 
I Cl 

Ill 
C) 

O+----------'-----------+-----------+-----------! 

1/16 0:00 1/17 0:00 1/18 O:OO 1/19 0:00 1/20 0:00 

Composite Sampling Periods - Storm of 1/21 to 1/22196 
5 

4 First Flush Sample 

g 
:E 3 
Cl 
'ij; Q = 62 cfs 
::c 
Q) 2 Cl 
Ill 
(.!) 

0+----------------------.,...--------,--------
1121 0:00 1/22 0:00 1/23 0:00 1/24 0:00 1/25 0:00 1/26 0:00 

• 
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Storm Sampling@ Anaheim Barber City Channel 

• 5 
Composite Sampling Periods - Storm of 1/31 to 2/4/96 

4 First Flush Sample a= 179 cfs 
g 
:c 3 
0) 

"iii 
J: 
Cl) 2 Cl) 
It! 

(,!) 

0+---------+-----------------------!---------; 
1/31 0:00 2/1 0:00 2/2 0:00 2/3 0:00 2/4 0:00 2/5 0:00 

Composite Sampling Periods - Storm of 3/4 to 3/5/95 
5..---------------------------------------, 

First Flush Sample 
4 

------i--- Q = 234 els 

0+--------+--------;--------+--------+-------
3/4 0:00 3/5 0:00 3/6 0:00 3{7 0:00 3/S 0:00 3/9 0:00 

• 
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6.0 

5.0 

g 4.0 
:c 
en 
Gi 3.0 :c 
Cl) 
C) 
ra 2.0 (!) 

1.0 

0.0 

10/30 0:00 

6.0 

5.0 

g 4.0 
:c 
Cl 
Gi 3.0 :c 
Cl) 
Cl 
ra 2.0 C) 

1.0 

0.0 

11/20 0:00 

6.0 

5.0 

g 4.0 
:c 
Cl 
Gi 3.0 :c 
Cl) 
Cl 
ra 2.0 (!) 

1.0 

0.0 

12/9 0:00 

Storm Sampling @ Anaheim Barber City Channel 

Composite Sampling Periods - Storm of 10/30. 10/31/96 

First Flush Sample 

Q" 1040 cfs 

10/31 0:00 11/1 0:00 1112 0:00 

Composite Sampling Periods - Storm of 11/21 -11/22/96 

Q= 1140cfs 

First Flush Sample 

~ 

11/21 0:00 11/22 0:00 11/23 0:00 11/24 0:00 

Composite Sampling Periods - Storm of 12/9 to 12/13/96 

First Flush Sample 

Q = 1080 cfs 

11/25 0:00 

12/10 0:00 12/11 0:00 12/12 0:00 12/13 0:00 

Appendix 4.6 

11/3 0:00 

11/26 0:00 

12/14 0:00 
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Storm Sampling @ Anaheim Barber City Channel 

Composite Sampling Periods - Storm of 1/1 - 1/5/97 
6 

5 First Flush Sample 
Q = 248 cfs 

g 4 

:::: 
C) 

"iii 3 :c 
C) 
C) 
Ill 2 (!I 

oJ::::======~:._---==~---=:::~::=:::::=====+==~:__-~ 
1/1/97 0:00 1/2197 0:00 1/3/97 0:00 1/4/97 0:00 1/5/97 0:00 1/6/97 0:00 

Composite Sampling Periods - Storm of 1/21 -1/27/97 
6 

5 

g 4 Q = 638 cfs 

:::: 
C) 

"iii 3 :c 
;' \ (IJ 

( C) 
Ill 2 (!) 

0 ~==~-~~=:::::~ ___ .=:;::::::::'.'.::=::::".::~====---l---__::__:j 
1/21/97 0:00 1122/97 0:00 1/23/97 0:00 1/24/97 0:00 1 /25/97 0:00 1/26/97 0:00 1/27/97 0:00 
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g 
E 
C) 

ci 
J: 
Cl) 
C) 
ro 

(!) 

g 
E 
C) 

·a; 
J: 

\ Cl) 

I C) 
ro 

(!) 

g 
E 
C) 

ai 
J: 
Cl) 
Ol ro 
CJ 

• 

Stormwater Sampling in Anaheim Barber City Channel 

Composite Sampling Periods - Storm of 9/25 to 9/26/97 
5-r------------------------------------, 

First Flush Sample 

4 

3 
Q =327 cfs 

2 

9/25/97 0:00 9/26/97 0:00 9/27/97 0:00 9/28/97 0:00 9129/97 0:00 9/30/97 0:00 

Composite Sampling Periods - Storm of 11/10 to 11 /14/97 
5 

4 

3 First Flush Sample 

2 
Q = 224 cfs 

0 +. -------------~--------,---------,--------! 
11/10/97 0:00 

5 

4 

3 

2 

0 

12/18/97 0:00 

11/11 /97 0:00 11/12/97 0:00 11/13/97 0:00 11/14/97 0:00 11 /15/97 0:00 

Composite Sampling Periods - Storm of 12/18 to 12/21/97 

a= 1soo cfs 

First Flush Sample 

\_ 
12/19197 0:00 12/20/97 0:00 12/21/97 0:00 12/22/97 0:00 12/23/97 0:00 
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Stormwate.r Sampling in Anaheim Barber City Channel 

Composite Sampling Periods - Storm of 11/8 to 11/9/98 

6 
First Flush 

5 
0 = 1770 cfs 

g 
4 .c 

Cl 
Q 3 % 
Q 
Cl 
:J 2 m 
(,!) 

0+-----------------------------------1 
11/8/98 0:00 11 /9/98 0:00 11/10/98 0:00 11/11/98 0:00 11/12/98 0:00 11/13/98 0:00 

Composite Sampling Periods • Sto.rm of 3/20 to 3/21/99 

6 

5 

g 4 
.c 
Cl 
Q 3 ( % 
al Q = 31 cfs 
Cl 
nl 
::, 2 
(!) 

3/20/99 0:00 3/21/99 0:00 3/22/99 0:00 3/23/99 0:00 3/24/99 0:00 3/25/99 0:00 

Composite Sampling Periods - Storm of 3/25 to 3/26/99 

6 

5 

g 
4 .c ~ 

/ First Flush 

Cl ·; 
3 % / 

Q 
Cl ~ 

nl 2 ::I 
(!) K 

Q = 337 cfs 

0 
3/25/99 0:00 3/26/99 0:00 3/27/99 0:00 3/28/99 0:00 3/29/99 0:00 3/30/99 0:00 

Appendix 4.6 

0014309



Stormwater Sampling in Segunda Deschecha Channel 

Composite Sampling Periods - Storm of 3/11 to 3/15/99 
1.0 ,--------------------------------~ 

0.8 

g 
J:: 0.6 
en 
ai 
J: 

& 0.4 
<II 
(.!) 

0.2 

First Flush Sample 

0.0 +--------.---------,----=-----,-----;........c.---,--------! 
3/11 0:00 3112 0:00 3/13 0:00 3/14 0:00 3/15 0:00 3/16 0:00 
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Stormwater Sampling in Prima Deschecha Channel 

n Composite Sampling Periods. Storm of 11/8/98 
2.0 

~ First Flush Sample 

g 1.5 

:l: 
I/ 

0 = 268 cfs 
Cl 
ci 
J: 

1.0 
0 
Cl 
<ti 

(!) 0.5 

~ \_..__ 

0.0 - - - --
11/8/98 0:00 11/9/98 0:00 11110/98 0:00 11/11/98 0:00 11/12198 0:00 11113/98 0:00 

Composite Sampling Periods • Storm of 2/9/99 

2.0 

1.5 
g First Flush Sample 

:l: 
Cl 

Gi 
J: 

1.0 

0 .._---t--Q = 117 cfs 
Cl) 
<ti 

(!) 

0.5 

0.0 

219/99 0:00 2110/99 0:00 2/11 /99 0:00 2/12/99 0:00 2113/99 0:00 2/14/99 0:00 

Composite Sampling Periods • Storm of 3/11/99 
2.0 ~-----------------------------------, 

1.5 

g Firsl Flush Sample 

:l: 
Cl 
·a; 1.0 
J: 
Cl> 
en 
<ti 

(!) 

0.5 

0.0 .i... --~~~~~~~~~~~~~~~-----,------....J 
3/11/99 0:00 3/12/99 0:00 3/13199 0:00 3/14/99 0:00 3/15/99 0:00 3/16/99 0:00 

• 
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• 

• 

g 
1: 
.2l 
a, 
l: 
Cl 
Cl 

"' ::i 
C> 

g 
1: 
Cl 
Q 
:c 
a, 
Cl 

"' ::i 

Stormwater Sampling in Prima Deschecha Channel 

Composite Sampling Periods - Storm of 3/25 to 3/26/99 
2.0 

1.5 First Flush Sample 

1.0 

0.5 

0.0 
3/25/99 0:00 3/26/99 0:00 3/27/99 0:00 3/28/99 0:00 3/29/99 0:00 3/30/99 0:00 

Composite Sampling Periods - Storm of 4/7 to 4/8/99 
2.0 ..-------------------------------------, 

1.5 

First Flush Sample 

1.0 

Cl 0.5 Q=84cfs 

0.0 ~..:..:.._:_~-,1-~~~~---~~~~~ .... !!lo,..,, .. ~~~~~~~~~~--l 

417/99 0:00 4/8/99 0:00 4/9/99 0:00 4/10/99 0:00 4/11/99 0:00 4/12/99 0:00 
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Stormwater Sampling in Oso Creek Channel 

• Composite Sampling Periods - Storm of 3/2 to 3/6/95 
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Storm Sampling @ Oso Creek 

• Composite Sampling Periods - Storm of 1/19 to 1/22/96 
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Storm Sampling @ Oso Creek 

Composite Sampling Periods - Storm of 10/3Q: to 1Q:/31/96 
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Stormwater Sampling in Laguna Canyon Channel 

• Composite Sampling Periods - Storm of 3/10 to 3/12/95 
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Storm Sampling @ Laguna Canyon Channel 

• Composite Sampling Periods - Storm of 10/30 to 10/31/96 
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Appendix 4. 7: 
Mass Loads from Sampled Storms (1994-99) 
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• Mass Load at Automatic Sampling/ Streamgaging Locations 

Channel Storm Vol. Vol. Sampled NOJ NHJ TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
Sampled Period ac-ft ac-ft tons tons tons tons tons tons lbs lbs lbs lbs lbs lbs lbs 

Anaheim Barber City 
Oct 4-5,1994 11 7 0.05 0.01 0.09 0.04 5.61 0.47 0.09 0.60 5.07 1.48 0.90 0.03 18.45 
Nov 16, 1994 11 10 0.14 0.01 0.07 0.02 0.50 0.13 0.01 0.14 1.61 0.31 0.56 0.00 3.34 
Mar 10-14, 1995 528 510 4.12 0.05 0.71 0.54 47.03 12.65 0.69 7.60 31.17 18.64 27.69 0.53 119.89 
Dec 12-14, 1995 275 294 4.77 0.27 2.34 1.16 57.38 18.19 0.57 9.72 91.21 31.82 17.28 0.40 321.84 
Jan 16-17, 1996 73 67 0.70 0.14 0.48 0.18 11.15 3.25 1.78 0.96 10.37 3.94 2.22 0.24 42.48 
Jan 19, 1996 37 31 0.52 0.04 0.13 0.03 1.36 0.78. 0.04 0.62 4.10 0.74 0.58 0.04 11.61 
Jan 21-25, 1996 . 100 169 1.86 0.01 0.36 0.17 9.80 3.98 0.28 2.51 14.58 4.90 3.66 0.23 52.50 
Jan 31-Feb 4, 1996 332 330 3.18 0.13 1.09 0.52 22.20 8.18 0.45 7.71 38.15 2.66 8.93 0.86 165.07 
Mar 4-8, 1996 412 470 3.81 0.25 0.85 0.44 22.77 6.62 0.64 5.79 33.68 15.76 7.20 3.23 143.50 
Oct 30- Oct 31, 1996 431 430 3.72 0.49 1.69 1.05 49.35 14.12 0.59 5.92 54.62 55.49 13.87 0.59 380.69 
Nov 21 - Nov 25, 1996 652 658 3.11 0.31 1.27 0.80 30.15 10.73 0.89 8.93 70.69 27.87 21.02 0.89 248.33 
Dec 9 - Dec 13, 1996 621 621 1.88 0.14 0.74 0.50 16.97 8.63 0.84 8.51 34.43 15.77 4.80 0.84 151.50 
Jan 1 - Jan 5, 1997 136 140 1.24 0.07 0.18 0.07 2.36 1.66 0.19 1.90 10.83 1.79 4.04 0.19 29.88 
Jan 21 . Jan 25, 1997 342 159 0.82 0.01 0.23 0.13 10.00 3.79 0.22 2.16 12.43 4.97 0.92 0.22 16.56 
Sep 25 - Sep 29, 1997 169 161 1.48 0.05 0.92 0.44 38.17 10.00 0.64 6.24 43.80 21.77 8.40 0.22 203.53 
Nov 10- Nov 14, 1997 170 177 1.89 0.18 1.61 0.55 34.27 10.10 0.27 36.25 21.62 10.68 3.70 0.24 155.48 
Dec 18- Dec 19, 1997 383 383 2.19 0.32 0.89 0.42 33.96 8.42 0.52 20.78 31.22 14.61 6.06 0.52 135.41 
Jan 29 - Feb 2, 1998 191 196 2.72 0.07 0.38 0.16 27.98 6.20 0.27 2.66 14.31 6.19 4.51 0.27 40.93 
May 12- May 16, 1998 265 223 1.50 0.05 0.38 0.66 36.95 13.76 0.21 6.02 16.53 9.00 3.26 0.61 68.19 
Nov 8 - Nov 12, 1998 467 553 8.06 0.95 0.14 2.36 62.15 38.09 0.84 13.28 59.09 17.26 12.33 1.50 228.27 
Mar 11, 1999 19 11 0.11 0.02 0.01 0.09 3.14 1.44 0.04 0.39 2.02 0.97 0.43 0.03 11.84 
Mar 20 - Mar 24, 1999 20 38 0.50 0.02 0.01 0.11 1.59 0.69 0.05 0.43 3.60 0.43 0.46 0.10 7.93 
Mar 25 - Mar 29, 1999 137 169 1.48 0.09 0.03 0.30 8.77 3.42 0.46 1.83 10.85 3.07 1.92 0.46 41.27 

Bolsa Chica 
Oct 4-6,1994 12 9 0.09 O.D7 0.21 0.06 9.74 0.32 0.05 0.65 0.36 0.94 0.93 0.15 7.26 
Nov· 10, 1994 143 135 1.72 0.14 1.08 1.22 295.95 20.06 0.99 20.20 50.25 33.23 17.67 0.17 206.88 
Mar 2-6, 1995 431 425 2.46 0.12 0.79 0.74 78.16 10.18 0.58 5.77 25.41 14.63 23.07 0.62 80.06 
Mar 10-14,1995 491 492 5.63 0.08 1.30 1.47 153.25 21.34 0.67 24.30 42.85 33.82 53.78 0.87 175.97 
Dec 12-16, 1995 162 169 3.01 0.16 0.88 0.47 35.34 6.39 0.23 4.49 9.20 7.94 9.18 0.23 71.48 
Jan 19-23, 1996 48 54 0.75 0.02 0.07 0.09 8.48 1.70 0.07 1.00 5.18 2.24 1.51 0.08 18.18 
Jan31-Feb4, 1996 141 144 1.44 0.09 0.44 0.29 26.74 4.57 0.20 5.39 12.48 8.80 4.07 0.40 54.32 
Mar 4-8, 1996 179 183 1.08 0.10 0.35 0.25 28.91 3.77 0.25 2.54 9.64 7.43 4.02 0.25 53.75 
Oct 30 - !"OV 3, 1996 227 229 3.59 0.32 1.30 0.64 53.45 12.01 0.32 3.30 29.16 18.59 10.44 0.32 174.77 
Nov 21 - Nov 25, 1996 395 383 2.79 0.24 1.16 0.92 103.73 11.06 0.62 5.21 61.26 32.52 11.40 0.52 203.89 
Dec 9 - Dec 13, 1996 562 561 3.49 0.09 0.81 0.99 95.05 12.81 1.32 7.62 34.38 27.47 8.66 0.76 139.36 
Dec 27 - Dec 31, 1996 150 153 1.38 0.09 0.27 0.20 23.53 3.29 0.21 2.07 10.26 5.88 0.88 0.21 62.67 
Sep 25 · Sep 29, 1997 473 473 6.47 0.43 3.55 1.58 169.09 32.16 1.29 17.78 44.51 32.52 23.00 0.64 277.79 
Nov 10- Nov 13, 1997 669 601 9.19 0.82 3.75 1.76 290.30 5207 0.82 20.64 58.00 44.08 16.39 0.82 534.02 
Jan 29 - Feb 2, 1998 310 280 3.19 0.16 1.72 0.61 68.37 11.10 2.97 6.07 23.85 13.82 9.62 0.38 103.01 
May 13- May 16, 1998 271 273 3.17 0.03 0.41 0.26 38.35 12.72 0.19 5.21 17.04 6.82 3.60 0.74 49.84 
Nov 8- Nov 12, 1998 308 325 5.64 0.98 0.17 1.19 53.28 34.32 0.44 8.39 38.24 10.84 8.67 0.88 105.66 
Jan 25 - Jan 29, 1999 182 181 1.78 0.18 0.08 0.37 14.65 4.54 0.25 1.96 14.87 5.21 2.52 0.49 41.92 
Mar 11 - Mar 15, 1999 10 14 0.30 0.00 0.01 0.04 0.48 0.33 0.50 0.15 1.35 0.14 0.24 0.04 2.29 
Mar 15 - Mar 19, 1999 124 109 1.10 0.10 0.05 0.32 29.56 6.96 0.21 2.92 13.68 5.39 1.97 0.30 40.12 
Mar 25 - Mar 29, 1999 95 103 0.93 0.08 0.02 0.18 6.91 2.23 0.14 1.12 6.13 2.09 1.29 0.28 26.36 

Appendix 4.7 

0014319



• . __ / 

Mass Load at Automatic Sampling/ Streamgaging Locations 

Channel Storm Vol. Vol. Samplod N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Nl Ag Zn 
Sampled Period ac-ft ac-ft tons tons tons tons tons tons lbs lbs lbs lbs lbs lbs lbs 

Westminster 
Nov 10, 1994 71 71 0.59 0.12 0.58 0.40 30.09 5.71 0.18 0.96 37.38 9.81 3.85 0.16 62.97 
Nov 16, 1994 0.3 0.5 0.01 0.00 0.00 0.00 0.02 0.01 0.00 0.01 0.11 0.01 0.03 0.00 0.19 
Mar 10-14, 1994 330 330 3.84 0.02 0.56 0.44 57.65 10.50 0.45 4.48 22.73 21.91 17.90 0.45 78.80 
Dec 12-16, 1995 94 108 1.74 0.10 0.61 0.34 26.02 6.01 0.28 2.80 28.42 8.39 10.07 0.36 77.67 
Jan 16-17, 1996 31 30 0.41 0.04 0.22 0.12 9.08 2.15 0.09 1.16 4.79 1.93 1.06 0.30 16.47 
Jan 19-23, 1996 70 78 0.94 0.01 0.14 0.03 1.51 0.63· 1.06 10.62 27.15 2.40 5.21 1.77 48.70 
Jan 31-Feb 4, 1996 165 162 1.76 0.07 0.49 0.27 22.90 5.42 0.33 4.60 18.05 12.29 6.86 0.50 89.14 
Mar 4-8, 1996 111 115 0.61 0.05 0.21 0.21 23.30 2.98 0.16 1.51 9.97 5.61 1.64 0.16 35.99 
Oct 30 · Nov 3, 1996 102 108 1.84 0.17 0.92 0.47 57.00 12.09 0.46 5.25 19.90 11.32 7.12 0.15 121.46 
Nov 21 - Nov 25, 1996 260 253 1.41 0.11 0.67 0.58 61.11 8.87 0.35 6.90 32.28 21.67 6.87 0.34 116.93 
Dec 9. Dec 13, 1996 345 341 1.88 0.09 0.46 0.40 31.51 6.55 0.50 5.42 20.71 13.96 9.21 0.48 79.85 
Dec27-Dec31, 1996 113 134 1.09 0.06 0.36 0.41 97.06 7.33 0.18 5.86 12.67 11.34 4.77 0.18 74.94 
Jan 21 - Jan 25, 1997 253 158 1.38 0.06 0.30 0.24 9.00 1.79 0.42 2.14 13.95 26.43 3.63 0.21 91.09 
Sep 25- Sep 27, 1997 73 74 0.75 0.05 0.52 0.21 16.48 5.03 0.11 1.05 16.68 5.06 3.39 0.11 41.76 
Nov 10- Nov 14, 1997 18 23 0.27 0.03 0.20 0.06 4.62 1.52 0.03 0.31 3.92 1.00 0.77 0.03 19.08 
Dec 18 - Dec 22, 1997 133 166 2.26 0.07 0.34 0.18 42.98 10.27 0.63 3.27 9.14 7.80 1.44 0.23 36.01 
May 12 - May 16, 1998 251 277 2.66 0.03 0.42 0.35 21.56 13.10 0.19 5.23 39.14 10.99 2.91 0.75 60.97 
Mar 20 - Mar 24, 1999 . 10 31 0.71 0.01 0.00 0.04 0.22 0.15 0.04 0.34 2.14 0.18 0.25 0.09 2.61 
Mar 25 · Mar 29, 1999 94 102 1.28 0.11 0.02 0.20 15.26 3.21 0.14 2.05 8.50 3.48 1.38 0.28 33.44 

E. Garden Grove Wintersburg 
Oct 4-8, 1994 51 50 0.34 0.10 1.00 0.16 13.16 1.58 0.10 0.96 5.71 3.39 9.70 0.23 25.06 
NovB-12, 1994 243 170 0.34 0.03 0.24 0.11 49.49 1.37 0.26 2.63 35.56 27.19 10.13 0.10 128.29 
Mar 2-6, 1995 959 932 4.53 0.21 1.60 1.11 76.91 13.75 1.26 12.64 92.15 33.75 50.57 1.31 156.62 
Mar 10-14, 1995 1,176 1,171 6.58 0.14 1.78 1.84 176.24 34.75 1.59 30.37 95.49 51.33 63.59 1.59 267.22 
Dec 12-16, 1995 375 418 6.78 0.40 3.03 1.41 91.77 15.27 1.13 14.26 46.72 24.82 45.39 1.13 219.18 
Jan 16-22, 1996 404 357 2.41 0.31 1.57 1.00 19.49 5.47 0.87 11.36 34.41 45.70 15.34 1.42 52.48 
Mar 4-8. 1996 428 423 1.65 0.17 0.71 0.46 34. 10 8.77 0.57 4.92 33.43 9.50 3.39 0.75 98.45 
Oct 30 · Nov 3, 1996 113 103 1.01 0.21 0.39 0.21 16.87 3.11 0.14 1.40 9.41 4.11 3.34 0.14 41.33 
Nov 21 • Nov 25, 1996 953 957 5.57 0.09 3.41 2.74 353.62 44.11 1.30 42.29 127.08 68.97 41.56 1.30 470.19 
Dec 9- Dec 13, 1996 1,253 1,231 3.65 0.17 1.74 1.78 125.27 25.96 1.67 16.68 77.88 54.67 13.96 1.67 245.04 
Dec 27 - Dec 31, 1996 365 392 2.59 0.14 0.79 0.37 28.79 7.54 0.53 5.32 22.99 10.41 2.59 0.53 118.91 
Jan 21 - Jan 25, 1997 976 609 3.00 0.12 0.79 0.58 44.74 14.57 0.83 8.27 45.72 13.15 11.88 0.83 134.03 
Sep 25, J997 222 193 0.05 0.01 0.10 0.04 7.12 1.49 0.13 0.40 1.82 1.82 0.50 0.02 15.40 
Nov 10 - Nov 14, 1997 285 315 3.00 0.53 1.97 0.74 84.14 20.35 0.43 4.28 31.38 18.69 7.03 0.43 193.76 
Nov 26 - Nov 30, 1997 331 362 2.63 0.15 1.36 0.75 33.96 24.98 0.57 9.97 28.95 25.12 6.01 0.49 130.78 
Dec 18 - Dec 22, 1997 661 663 5.73 0.35 1.74 1.09 108.03 23.51 3.69 11.41 49.34 29.65 10.22 0.90 206.33 
Jan 3 - Jan 6, 1998 169 207 1.97 0.08 0.47 0.19 13.20 4.51 0.28 2.81 13.76 4.28 2.87 0.28 41.54 
Jan 9- Jan 13, 1998 394 480 1.52 0.16 1.11 0.59 67.21 15.79 0.73 6.52 47.96 20.07 16.02 7.10 10.57 
Jan 29 - Feb 2, 1998 331 391 2.67 0.13 0.70 0.44 52.19 12.02 0.53 5.32 34.16 18.15 9.15 0.53 83.27 
Feb 14 · Feb 18, 1998 1,489 1,375 13.05 0.47 1.93 5.27 192.36 33.21 1.87 27.73 81.33 57.06 21.48 5.72 199.93 
May 12- May 13, 1998 586 506 1.69 0.02 1.11 0.92 163.56 32.89 1.06 16.28 56.12 62.88 12.06 1.38 229.25 
Nov 8 - Nov 12, 1998 688 723 5.93 4.74 0.47 5.36 415.93 186.19 3.10 40.36 138.14 140.43 31.66 1.96 701.67 
Mar 11 - Mar 15, 1999 39 94 1.13 0.02 O.o3 0.22 1.99 1.00 0.13 1.02 6.66 0.60 1.86 0.25 13.13 
Mar 15 - Mar 19, 1999 169 224 1.76 0.15 0.09 0.59 26.64 10.35 0.40 3.57 17.25 8.77 4.57 0.61 61.60 
Mar 20. Mar 24, 1999 46 102 0.85 0.04 0.02 0.25 2.02 1.08 0.14 1.10 8.49 0.76 1.68 0.28 12.91 
Mar 25 - Mar 29, 1999 239 306 1.53 0.27 0.07 0.64 24.23 9.39 0.42 3.33 20.63 7.55 3.54 0.83 65.90 
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• Mass Load at Automatic Sampling/ Streamgaging Locations 

Channel Storm Vol. Vol. Sarnplod N03 NH3 TKN P04 TSS VS5 Cd Cr Cu Pb Ni Ag Zn 
Sampled Period ac-ft ac-ft tons tons tons tons tons tons lbs lbs lbs lbs lbs lbs lbs 

Santa Ana Delhi 
Oct 4-8, 1994 27 23 0.23 0.02 0.10 0.03 2.81 0.73 0.08 0.31 2.04 0.76 1.26 0.42 10.45 
Nov 8-12, 1994 211 204 2.34 0.17 1.30 1.13 208.73 13.46 1.16 17.68 61.65 43.36 11,06 0.11 192.44 
Dec 5, 1994 13 5 0.08 0.01 0.04 0.02 1.73 0.35 0.01 0.07 0.81 0.30 0.29 0.01 3.32 
Mar 21-25, 1995 419 399 3.70 0.03 0.80 0.72 79.78 15.47 0.54 5.41 27.96 11.81 21.64 1.33 64.61 
Dec 12-13, 1995 150 130 2.00 0.21 1.72 0.82 111.25 11.77 0.84 10.49 45.77 46.73 8.57 0.18 190.5 
Jan 31, 1996 328 158 0.66 0.03 0.52 0.40 51.23 9.82 · 0.43 2.31 23.74 20.97 6.97 0.21 107.3 
Feb 19-23, 1996 882 879 8.51 . 0.45 2.98 5.54. 448.81 70.84 18.81 73.89 207.71 2.71 2.70 1.22 1199.4 
Mar 4-8, 1996 246 258 1.49 0.16 0.60 0.41 60.99 10.17 0.35 6.90 20.90 20.72 6.27 0.35 120.3 
Oct 30 - Nov 3, 1996 239 241 2.95 0.28 1.48 1.02 181.69 24.41 1.23 14.76 31.01 35.86 16.09 0.35 273.11 
Nov 21 - Nov 25, 1996 918 933 9.40 0.56 3.58 2.59 403.15 53.65 1.27 46.96 135.88 104.46 35.49 1.27 644.15 
Dec 9- Dec 13, 1996 963 859 6.34 0.07 2.15 1.17 141.39 21.30 1.20 13.30 59.98 47.44 14.52 1.20 237.44 
Jan 1 - Jan 2, 1997 138 35 0.30 0.01 0.06 0.03 2.47 0.73 0.05 0.48 2.22 0.98 0.77 0.05 8.62 
Sep 25 - Sep 29, 1997 174 180 1.76 0.11 1.50 0.81 147.71 24.84 1.48 7.05 53.37 43.31 14.77 0.24 241.06 
Nov 10 - Nov 14, 1997 274 283 3.82 0.16 1.05 0.49 52.70 13.61 0.39 8.46 40.34 22.82 9.65 0.38 210.35 
Nov 26 - Nov 30, 1997 280 294 3.25 0.08 1.21 0.52 46.51 30.55 0.42 4.42 33.91 25.41 6.50 0.40 137.66 
Dec 6 - Dec 10, 1997 2,804 2,465 12.48 0.68 6.66 5.13 792.86 654.29 3.35 38.80 275.87 215.85 61.92 3.35 1219.42 
Jan 3 - Jan 7, 1998 84 90 1.54 0.03 0.22 0.07 2.87 1.43 0.12 1.23 7.12 1.21 0.77 0.12 12.32 
Jan 9 - Jan 13, 1998 225 245 1.82 0.08 0.59 0.23 49.81 10.79 0.33 3.32 33.23 18.02 7.01 0.33 2.93 
Feb 14, 1998 1,328 1,176 7.14 0.40 0.00 15.15 224.99 37.01 1.60 24.71 105.71 60.87 27.87 1.60 729.90 
Feb 19 - Feb 24, 1998 2,329 2,248 19.51 0.78 5.57 35.00 0.00 0.00 3.05 38.28 153.64 99.92 33.62 3.05 389.45 
Mar 25 - Mar 29, 1998 711 725 8.70 0.11 0.62 0.16 429.19 17.55 0.98 12.50 99.43 45.71 18.47 0.98 217.24 
Nov 8- Nov 12, 1998 299 331 4.97 1.25 0.16 1.18 69.18 46.92 0.56 4.12 28.29 12.53 6.42 0.90 135.16 
Feb 4 - Feb 8, 1999 32 37 0.43 0.03 0.01 0.07 2.20 1.84 0.05 0.40 2.22 1.01 0.57 0.10 16.44 
Feb 9- Feb 13, 1999 17 23 0.45 0.02 0.00 0.05 1.40 0.85 0.03 0.25 1.73 0.64 0.46 0.06 6.01 
Mar 15 - Mar 19, 1999 56 78 1.l5 0.07 0.03 o.;rn 15.05 6.13 0.05 0.42 2.21 0.14 0.21 0.10 3.82 
Mar 25 - Mar 29, 1999 242 263 2.76 0.23 0.05 0.41 17.95 6.10 0.37 2.86 25.80 9.77 3.14 0.72 82.10 
Apr 6 -Apr 10, 1999 181 183 1.51 0.24 0.05 0.59 28.56 9.65 0.58 3.56 19.94 10.20 3.04 0.48 78.50 

Costa Mesa Channel 
Mar 10-14, 1995 75 76 0.31 0.01 0.22 0.14 4.20 2.32 0.10 1.03 6.82 3.06 4.13 0.10 32.55 
Jan 31-Feb 4, 1996 16 16 0.05 0.01 0.06 0.03 0.63 0.38 0.05 0.61 1.76 0.55 0.43 0.04 5.35 
Feb 19-23, 1996 137 142 0.37 0.04 0.30 0.28 10.59 3.82 0.19 1.94 13.09 0.40 0.48 0.19 54.40 
Nov 21 - Nov 22, 1996 81 80 0.40 0.02 0.21 0.17 3.93 1.64 0.11 1.09 10.04 3.49 1.53 0.11 39.27 
Dec 9 - Qec 13, 1996 99 29 0.11 0.01 0.06 0.05 1.25 0.63 0.05 0.39 2.10 0.76 0.55 0.04 9.88 
Jan 1 - Jan 2, 1996 3 4 0.01 0.00 0.01 0.01 0.11 0.06 0.01 0.06 0.40 0.09 0.12 0.01 2.08 
Jan 21 - Jan 25, 1997 51 42 0.10 0.02 0.06 0.04 3.86 1.83 0.06 0.57 3.68 1.87 0.43 0.06 17.81 
Nov 10 - Nov 14, 1997 27 29 0.15 0.02 0.13 0.08 1.88 0.84 0.08 0.59 1.68 0.89 0.65 0.04 15.03 
Feb 6 - Feb 9, 1998 214 206 1.04 0.07 0.62 0.38 5.41 2.55 0.28 1.87 11.63 4.47 1.11 0.28 25.27 
Feb 14 - Feb 18, 1998 102 106 0.70 0.04 0.14 0.60 1.83 0.86 0.73 5.39 54.25 6.03 15.07 1.86 78.84 
Mar 25 - Mar 29, 1998 77 206 1.46 0.04 0.15 0.19 2.67 0.54 0.29 2.05 17.72 5.27 2.05 0.28 40.81 
Sep 4 - Sep a, 1998 3 3 0.01 0.01 0.00 0.02 0.12 0.07 0.00 0.05 0.26 0.03 0.07 0.01 0.93 
Nov 7 - Nov 11, 1998 23 25 0.19 0.08 0.01 0.09 1.28 0.65 0.03 0.27 2.18 0.71 0.35 0.07 7.87 
Nov 28 - Dec 2, 1998 25 26 0.13 0.06 0.00 0.09 2.64 1.35 0.05 0.45 3.26 1.20 0.44 0.07 10.15 
Jan 25 - Jan 29, 1999 1 1 0.00 0.00 0.00 0.00 0.06 0.03 0.00 0.01 0.09 0.02 0.01 0.00 0.28 
Feb 4 - Feb a, 1999 4 5 0.03 0.01 0.00 0.01 0.14 0.09 0.01 0.06 0.49 0.07 0.04 0.01 1.52 
Feb 9 - Feb 10, 1999 4 5 0.02 0.01 0.00 0.01 0.19 0.10 0.01 0.06 0.53 0.10 0.07 0.01 1.58 
Mar 11 - Mar 15, 1999 4 10 0.04 0.01 0.00 0.03 0.22 0.15 0.02 0.15 1.15 0.15 0.15 0.03 2.33 
Mar 25 - Mar 26, 1999 21 22 0.07 0.03 0.01 0.05 1.75 0.41 0.03 0.32 1.91 0.51 0.27 0.06 9.33 
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• Mass Load at Automatic Sampling/ Streamgaging Locations 

Channel S1orm Vol. Val. Sampled N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
Sampled Period ac-ft ac-ft tons tons tons tons tons tons lbs lbs lbs lbs lbs lbs lbs 

San Diego Creek @ Campus 
Sep 25 - Sep 29, 1997 566.25 423.02 9.27 0.20 2.29 1.19 203 38 2.07 13.2 37.1 19.1 20.1 0.57 218 
Nov 26 - Nov 30, 1997 1191.49 1127.27 23.17 0.62 7.36 6.67 1,058 902 8 85.9 165.5 94.8 69.2 1.5 821 
Oec·6 - Dec 10, 1997 20429.51 20298.31 193.72 12.5 219.4 433.0 65,152 59406 621 7275 5479 4404 4852 54.3 32942 
Dec 18 - Dec 22, 1997 970.59 948.29 26.74 0.32 3.52 4.34 1,028 123 6.46 37.8 80.6 36.7 43.5 1.29 290 
Jan 3- Jan 6, 1996 352.41 319.54 7.51 0.06 0.69 0.42 42 8.7 0.43 6.64 19.8 2.53 4.46 0.43 17 
Jan 9- Jan 13, 1998 2333.18 2338.01 61.69 0.79 12.62 16.01 4,091 470· 14.30 166 1232 699 758 3.18 164 
Feb 3 - Feb 6, 1998 3953.60 3915.01 64.81 1.24 14.60 25.60 7,039 21 13.02 264 470 191 249 5.32 1261 
Feb 6 - Feb 10, 1998 11741.92 11581 .10 188.38 4.11 57.31 116.3 23,490 2,176 0.00 1638 1745 1050 1046 11.47 6455 
Feb 14- Feb 15, 1998 6444.64 6409.41 83.90 4.33 23.56 70.39 23,020 2,167 40.00 1303 877 607 810 8.71 3616 
Feb 19- Feb 24, 1998 13881.28 13265.39 164.52 7.75 61.0 173.5 187.79 2084 2082 1225 1505 63.0 6536 
Mar 25 - Mar 29, 1998 3193.76 3190.55 73.52 0.49 11.43 4.34 647 820 37.46 400 337 320 279 15.1 1518 
May 12- May 16, 1998 2316.87 2379.72 60.69 0.08 8.34 8.24 4,773 186 24.13 250 293 191 162 6.47 1374 
Nov 6 - Nov 12, 1998 895.17 940.31 36.18 9.55 0.65 5.84 1,775.60 236.63 12.5 93.4 109.3 72.7 60.3 2.6 1,039.6 
Nov 28 - Dec 2, 1998 1,221.10 1,236.86 15.43 5.29 0.10 3.51 779.57 99.57 10.8 97.0 119.8 66.4 70.5 3.4 627.8 
Jan 25 - Jan 29, 1999 1,730.25 1,914.97 46.41 9.28 0.79 7.39 2,115.74 315.42 10.8 136.9 197.4 87.8 99.6 5.2 661.6 
Feb 4 - Feb 8, 1999 147.42 224.61 11.34 0.31 0.13 0.66 30.92 15.82 0.3 4.2 14.0 2.0 3.2 0.6 23.3 
Feb 9 - Feb 13, 1999 118.53 184.89 6.52 0.25 0.03 0.51 33.57 10.67 0.3 2.0 14.7 2.1 3.6 0.5 24.1 
Mar 11 - Mar 13, 1999 45.48 70.96 4.22 0.04 0.04 0.18 3.66 1.52 0.1 0.8 5.9 0.2 0.6 0.2 8.1 

Mar 15- Mar 19, 1999 183.09 250.52 11.88 0.34 0.23 0.78 53.92 15.25 0.3 7.4 15.4 3.7 5.4 0.7 33.1 
Mar 25 - Mar 29, 1999 846.54 896.79 29.97 4.02 0.46 3.73 862.09 122.37 6.0 60.3 109.2 41.7 53.3 2.4 413.4 
Apr 6 - Apr 7, 1999 447.05 215.64 4.91 0.38 0.09 0.73 64.37 10.76 0.8 7.2 17.6 3.6 6.2 0.6 42.2 

Peters Canyon Wash 
Nov8-10, 1994 47 32 1.93 0.02 0.11 0.04 4.55 0.71 0.04 0.44 2.34 0.66 1.76 0.01 6.61 
Dec 5, 1994 4 4 0.10 0.00 0.02 0.01 0.39 0.11 0.02 0.06 0.34 0.06 0.23 0.01 0.71 
Mar 2-4, 1995 97 69 3.85 0.03 0.26 0.14 18.22 3.29 0.09 0.94 5.13 2.43 3.77 0.19 16.89 
Mar 21-23, 1995 500 483 26.07 0.11 0.99 1.18 134.39 20.97 0.66 6.55 26.82 9.40 26.21 1.36 33.94 
Dec 12-16, 1995 125 144 7.72 0.20 0.97 0.38 33.33 6.55 0.38 5.69 16.96 1.90 7.99 0.74 48.02 
Jan 19-21, 1996 334 71 4.54 0.02 0.15 O.Q7 6.00 1.12 0.10 1.63 4.79 0.62 1.05 0.10 11.42 
Jan31-Feb4, 1996 369 386 12.33 0.03 2.95 2.40 546.33 69.98 6.06 54.78 86.11 33.11 35.58 4.67 282.09 
Feb 19-23, 1996 1,112 1,131 52.22 0.79 5.41 5.12 1165.94 122.71 5.90 112.77 148.56 3.10 3.11 1.54 582.72 
Oct 30 - Nov 3, 1996 712 747 23.78 0.91 4.31 3.76 696.39 95.68 3.90 52.31 91.85 44.53 46.59 1.97 468.48 

Nov 21 - Nov 25, 1996 1,815 1,834 40.61 1.03 9.47 13.75 3839.42 337.03 9.78 226.30 367.60 167.95 163.40 2.49 1310.90 
Dec 9 - Qec 13, 1996 1,268 1,256 27.21 0.75 2.65 3.37 708.83 73.64 1.82 55.00 83.82 41.47 43.16 1.71 346.75 
Nov 10 -·Nov 14, 1997 924 935 31.98 0.71 4.58 3.52 601.10 90.02 1.34 37.20 87.51 29.95 26.42 1.27 510.59 
Nov 26 - Nov 30, 1997 222 251 11.88 0.10 1.43 1.77 215.28 182.23 1.70 19.82 40.48 17.70 18.00 0.34 148.45 
Dec 6 - Dec 8, 1997 6,040 6,007 68.37 3.08 76.50 136.92 30067.18 27325.68 178.25 2178.98 2089.87 1381.48 1523.25 8.16 11760.40 
Dec 18 - Dec 22, 1997 219 311 9.63 0.25 1.42 1.97 489.23 56.34 3.26 32.74 55.28 18.41 21.16 0.52 161.08 
Jan 9- Jan 13, 1998 526 574 18.88 0.19 2.39 3.35 757.82 97.04 4.22 44.76 70.01 36.07 31.90 0.78 45.09 
Feb 14 - Feb 15, 1998 2,135 2,111 30.68 0.72 6.31 17.75 7443.86 773.16 26.97 315.60 401.26 263.49 186.76 2.87 722.21 

Mar 25 - Mar 29, 1998 1,141 1,207 41.18 0.71 5.84 2.11 127.15 168.71 10.28 90.57 147.94 86.60 66.59 1.82 393.04 
Nov 8 - Nov 12, 1998 180 410 21.67 2.97 0.32 2.10 340.24 97.32 1.86 20.61 37.88 16.11 14.11 1.11 161.40 

Nov 28 - Dec 2, 1998 253 495 12.09 1.36 0.05 1.07 193.01 30.54 4.34 31.30 56.21 37.57 22.78 1.34 297.66 

Jan 25 - Jan 29,' 1999 653 671 73.45 1.07 0.13 1.32 252.21 45.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Feb 9- Feb 13, 1999 22 76 6.46 0.31 0.04 0.38 27.10 7.83 0.42 3.76 9.07 4.67 2.98 0.21 38.91 

Mar 11 - Mar 15, 1999 15 78 9.60 0.24 0.08 0.22 8.68 1.90 0.11 0.91 5.96 0.57 0.64 0.21 9.70 
Mar 15 - Mar 19, 1999 64 120 9.83 0.22 0.11 0.49 26.52 4.66 0.23 2.04 6.14 1.45 1.26 0.23 16.64 
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Mass Load at Automatic Sampling/ Streamgaging Locations 

Channel Storm Vol. Vol. Sarnplocl NOJ NHJ TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
Sampled Period ac-ft ac-ft tons tons tons tons tons tons lbs lbs lbs lbs lbs lbs lbs 

San Diego Creek@ Harvard 
Jan 19-23, 1996 361 335 12.14 0.15 1.30 2.33 721.87 96.27 2.44 41.00 13.02 21.52 28.44 0.58 246.21 
Jan 31-Feb 4, 1996 783 777 18.90 0.49 4.68 7.81 1083.21 146.16 1.13 13.57 123.67 44.66 59.07 4.94 391.09 
Feb 20-22, 1996 2,411 1,983 21.82 1.29 12.12 23.70 9157.98 888.86 32.32 420.19 371.71 5.39 5.39 2.69 1723.86 
Mar 4-8, 1996 487 484 8.69 0.27 2.55 3.66 1461.80 118.16 4.68 80.52 69.47 32.55 42.89 0.66 367.48 
Oct 30 - Nov 5, 1996 449 449 16.30 0.51 4.28 3.38 830.04 127.43 3.90 50.37 34.95 33.37 38.93 1.08 385.54 
Nov 21 - Nov 24, 1996 1,902 1,903 26.91 1.32 12.29 17.36 5164.36 469.09· 19.68 247.17 340.31 153.34 178.74 2.59 1352.00 
Dec 9. Dec 13, 1996 2.272 2,272 34.02 0.56 7.31 9.90 3005.79 273.07 9.22 154.99 183.16 84.32 110.51 3.09 861.14 
Jan 22 - Jan 26, 1997 1,417 641 15.88 0.34 2.63 3.41 1043.33 131.42 3.73 44.66 66.90 29.86 143.55 0.87 339.10 
Nov 10. Nov 14, 1997 367 365 13.88 0.30 2.38 1.87 327.51 13.94 1.74 18. 18 39.80 11.19 12.88 0.50 208.36 
Nov 26 - Nov 30, 1997 581 613 12.03 0.33 4.20 4.80 779.53 685.82 5.81 61.24 94.82 48.36 55.05 0.63 440.09 
Jan 9 - Jan 10, 1996 655 610 5.65 0.22 4.93 7.91 3075.61 283.90 8.45 114.64 119.88 6029 92.23 0.83 138.51 
Feb 14. Feb 18, 1998 3,021 3,024 33.20 1.03 12.95 35.77 9116.81 856.08 32.41 361.78 419.75 261.65 254.90 4.14 941. 19 
Jan 25 • Jan 26, 1999 689 178 4.81 1.20 0.05 0.91 63.45 9.19 2.17 31.54 60.25 14.92 23.11 0.48 136.55 
Feb 4 - Feb 8. 1999 87 88 4.03 0.37 0.02 0.32 107.41 28.19 0.46 6.02 10.08 3.31 4.62 0.24 30.38 
Mar 11 - Mar 15, 1999 27 168 13.53 0.15 0.01 0.32 52.12 9.61 0.42 3.45 14.81 2.18 7.34 0.46 36.81 

Lane Channel 
Jan 21-25, 1996 130 142 2.52 0.03 0.64 0.45 83.74 12.70 1.11 7.29 35.23 12.15 6.55 0.21 117.04 
Feb 19-23, 1996 497 498 5.54 0.22 1.70 1.82 282.52 32.54 19.27 77.16 129.72 1.37 1.89 1.70 898.50 
Nov 21 - Nov 22, 1996 449.51 407.33 1.6 0.15 0.95 0.77 148.8 18.8 2.21 16.51 46.8 34.32 13.34 0.55 254.83 
Dec 9. Dec 13, 1996 490.09 489.93 6.0 0.16 0.80 0.30 86.5 12.2 0.85 8.93 38.8 18.11 14.16 0.67 173.96 
Jan 1 - Jan 2, 1996 29.33 27.26 0.3 0.01 0.04 0.02 1.1 0.4 0.04 0.37 1.9 0.38 0.44 0.04 5.55 
Nov 10 - Nov 14, 1997 186.35 179.06 3.0 0.12 0.46 0.18 25.0 6.1 0.24 4.39 16.7 7.01 4.75 0.24 116.91 
Nov 26 - Nov 30, 1997 149.65 171.34 2.6 0.11 0.47 0.21 18.7 14.1 0.25 2.52 16.1 6.73 5.48 0.72 68.29 
Feb 14 - Feb 18, 1998 552.38 594.57 6.7 0.20 0.73 2.63 107.0 16.3 0.86 17.51 44.3 19.17 12.74 0.82 84.38 
Feb 19 - Feb 23, 1998 315 .. 44 380.52 7.2 0.27 0.56 6.16 0.0 0.0 0.52 7.95 37.0 10.93 7.83 0.52 50.49 
Mar 25 - Mar 29, 1998 312 343 4.47 0.05 0.24 0.04 18.96 8.13 4.11 15.29 45.53 19.62 9.36 0.47 106.20 
Nov 9 - Nov 12, 1998 208 4.42 0.26 0.06 0.69 34.07 23.01 0.37 4.47 17.30 3.10 9.37 0.56 49.11 
Feb 4 - Feb 8, 1999 54 1.64 0.04 0.02 0.12 3.71 2.90 0.28 1.12 5.50 0.99 1.59 0.15 16.22 
Feb 9 - Feb 13, 1999 39 1.55 0.02 0.01 0.06 2.11 0.78 0.17 0.72 4.20 0.83 1.25 0.11 10.96 
Mar 11 - Mar 15, 1999 35 1.44 0.03 0.02 0.08 1.60 0.61 0.08 0.39 5.05 0.80 0.83 0.09 8.65 
Mar 15 - Mar 19, 1999 49 1.54 0.03 0.02 0.11 3.82 1.34 0.05 0.45 3.15 0.47 0.67 0.08 6.66 
Mar 25 - Mar 26. 1999 86 0.69 0.07 0.03 0.12 7.25 1.23 0.12 0.96 10.56 2.13 1.92 0.23 82.08 
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• Event Mean Concentrations at Automatic Sampling/ Streamgaging Locations 

Channel Vol.Storm Vol. Sampled NOJ NHJ TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
Sampled Period ac-ft ac-ft mg/L mg/L mg/L mg/L mg/L mg/L µg/L 119/L ~19/L µg/L ~19/L µg/L ~19/L 

Anaheim Barber City 
Oct 4-5, 1994 7 11 5.03 0.87 9.46 4.84 621.80 52.08 4.72 33.33 281.03 82.00 50.01 1.40 1021.65 
Nov 16,1994 10 11 10.00 0.53 4.70 1.20 35.98 9.00 0.50 5.00 57.98 11.00 19.99 0.15 119.95 
Mar 10-14,1995 510 528 5.95 0.07 1.02 0.78 67.92 18.26 0.50 5.48 22.51 13.46 19.99 0.38 86.57 
Dec 12-14, 1995 275 294 11.96 0.67 5.87 2.92 143.91 45.61 0.72 12.19 114.39 39.91 21.68 0.50 403.62 
Jan 16-17,1996 73 67 7.74 1.58 5.26 1.99 122.89 35.76 9.79 5.29 57.14 21.73 12.26 1.32 234.08 
Jan 19, 1996 37 31 12.40 0.90 3.18 0.81 32.43 18.70 0.50 7.43 48.95 8.84 6.89 0.50 138.80 
Jan 21-25, 1996 100 169 8.10 . .0.05 1.55 0.73 42.61 17.32 0.60 5.46 31.71 10.66 7.96 0.50 114.19 
Jan 31-Feb 4, 1996 332 330 7.09 0.30 2.43 1.15 49.55 18.26 0.50 8.60 42.58 2.97 9.97 0.96 184.27 
Mar 4-8, 1996 412 470 5.98 0.39 1.33 0.68 35.70 10.38 0.50 4.54 26.40 12.36 5.64 2.53 112.48 
Oct 30- Oct 31, 1996 431 430 6.37 0.85 2.90 1.79 84.56 24.20 0.51 5.07 46.79 47.54 11.88 0.50 326.15 
Nov 21 - Nov 25, 1996 652 658 3.49 0.34 1.42 0.90 33.78 12.02 0.50 5.00 39.59 15.61 11.77 0.50 139.08 
Dec 9 - Dec 13, 1996 621 621 2.23 0.17 0.87 0.60 20.14 10.24 0.50 5.05 20.43 9.36 2.85 0.50 89.90 
Jan 1 - Jan 5, 1997 136 140 6.53 0.36 0.93 0.39 12.45 8.74 0.50 5.00 28.56 4.73 10.67 0.50 78.81 
Jan 21 • Jan 25, 1997 342 159 3.79 0.06 1.04 0.58 46.32 17.55 0.50 5.00 28.81 11.51 2.13 0.50 38.38 
Sep 25. Sep 29, 1997 169 161 6.79 0.22 4.22 2.03 174.77 45.79 1.48 14.29 100.27 49.83 19.23 0.50 465.94 
Nov 10 - Nov 14, 1997 170 177 7.88 0.75 6.69 2.30 142.77 42.06 0.57 75.50 45.02 22.25 7.70 0.50 323.85 
Dec 18 - Dec 19, 1997 383 383 4.22 0.62 1.71 0.81 65.39 16.21 0.50 20.01 30.06 14.07 5.83 0.50 130.37 
Jan 29 - Feb 2, 1998 191 196 10.22 0.26 1.44 0.62 105.22 23.33 0.51 5.00 26.90 11 .65 8.48 0.50 76.95 
May 12 - May 16, 1998 265 223 4.96 0.16 1.25 2.19 122.05 45.44 0.35 9.94 27.30 14.87 5.38 1.00 112.60 
Nov 8. Nov 12, 1998 467 553 10.74 1.26 0. 19 3.15 82.81 50.75 0.56 8.85 39.37 11.50 8.21 1.00 152.08 
Mar 11, 1999 19 11 7.71 1.61 0.53 6.28 218.21 100.41 1.48 13.52 70.24 33.89 14.88 1.00 411.76 
Mar 20 - Mar 24, 1999 20 38 9.66 0.41 0.13 2.08 30.61 13.28 0.50 4.17 34.73 4.13 4.48 1.00 76.54 
Mar 25 - Mar 29, 1999 137 169 6.48 0.37 0.12 1.32 38.31 14.94 1.00 4.00 23.68 6.69 4.19 1.00 90.09 

Botsa Chica 
Oct 4-6, 1994 9 12 7.89 6.04 17.99 5.52 829.63 27.26 2.00 27.62 15.54 39.98 39.62 6.33 308.96 
Nov 10, 1994 135 143 9.40 0.77 5.93 6.69 1617.36 109.64 2.71 55. 18 137.31 90.81 48.27 0.46 565.30 
Mar 2-6, 1995 425 431 4.25 0.21 1.37 1.27 135.44 17.65 0.50 5.00 22.02 12.68 19.99 0.54 69.37 
Mar 10-14,1995 492 491 8.42 0.12 1.94 2.20 229.37 31.94 0.50 18.18 32.07 25.31 40.24 0.65 131.69 
Dec 12-16, 1995 162 169 13.12 0.70 3.85 2.04 154.07 27.88 0.50 9.79 20.05 17.31 20.01 0.50 155.83 
Jan 19-23, 1996 48 54 10.21 0.28 0.94 1.27 115.32 23.13 0.50 6.81 35.21 15.21 10.28 0.53 123.63 
Jan 31-Feb 4, 1996 141 144 7.38 0.44 2.26 1.47 136.65 23.37 0.50 13.76 31.89 22.48 10.41 1.02 138.81 
Mar 4-8, 1996 179 183 4.36 0.38 1.40 1.00 116.46 15.17 0.50 5.11 19.41 14.97 8.09 0.50 108.25 
Oct 30 · Nov 3, 1996 227 229 11.52 1.04 4.17 2.06 171.66 38.57 0.51 5.29 46.83 29.86 16.76 0.51 280.63 
Nov 21 .' Nov 25, 1996 395 383 5.36 0.46 2.24 1.77 199.37 21.26 0.59 5.00 58.86 31.25 10.95 0.50 195.93 
Dec 9 - Dec 1.3, 1996 562 561 4.59 0.12 1.06 1.30 124.79 16.82 0.87 5.00 22.57 18.03 5.69 0.50 91.48 
Dec 27 - Deq 31, 1996 150 153 6.65 0.44 1.29 0.95 113.58 15.90 0.50 5.00 24.75 14.18 2.13 0.50 151.23 
Sep 25 - Sep 29, 1997 473 473 10.07 0.68 5.53 2.46 263.29 50.08 1.00 13.85 34.65 25.32 17.91 0.50 216.27 
Nov 10 - Nov 13, 1997 669 601 11.26 1.01 4.59 2.16 355.67 63.79 0.50 12.64 35.53 27.00 10.04 0.50 327. 13 
Jan 29 • Feb 2, 1998 310 280 8.41 0.42 4.52 1.60 180.01 29.23 3.91 8.00 31.39 18.19 12.66 0.50 135.60 
May 13 - May 16, 1998 271 273 8.58 0.07 1.11 0.71 103.63 34.37 0.25 7.04 23.03 9.22 4.87 1.00 67.34 
Nov 8 - Nov 12, 1998 308 325 12.78 2.22 0.38 2.69 120.71 77.77 0.50 9.50 43.32 12.28 9.82 1.00 119.70 
Jan 25 - Jan 29, 1999 182 181 7.25 0.73 0.33 1.50 59.72 18.50 0.50 4.00 30.30 10.62 5.14 1.00 85.44 
Mar11-Mar15, 1999 10 14 15.67 0.20 0.38 2.11 25.09 17.25 12.97 4.00 35.09 3.53 6.27 1.00 59.30 
Mar 15 - Mar 19, 1999 124 109 7.43 0.70 0.34 2.15 199.35 46.95 0.70 9.83 46.12 18.17 6.64 1.00 135.28 
Mar 25 - Mar 29, 1999 95 103 6.67 0.59 0.17 1.26 49.55 15.99 0.50 4.00 21.96 7.49 4.62 1.00 94.49 
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-Event Mean Concentrations at Automatic Sampling/ Streamgaging Locations 

Channel Vol. Storm Vol. Somplod N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
Sampled Period ac-ft ac-ft mg/L mg/L mg/L mg/L mg/L mg/L µg/L iJg/L pg/L 119/L 1.19/L 119/L 119/L 

Westminster 
Nov 10, 1994 71 71 6.14 1.23 6.05 4.14 312.94 59.42 0.96 5.00 194.37 50.98 19.99 0.83 327.38 

Nov 16, 1994 0.5 0.3 12.99 0.43 4.60 1.50 27.99 19.99 0.50 5.00 79.97 8.00 19.99 0.50 139.94 

Mar 10-14, 1994 330 330 8.57 0.05 1.24 0.98 128.77 23.44 0.50 5.00 25.39 24.47 19.99 0.50 88.00 

Dec 12-16, 1995 94 108 11.91 0.66 4.21 2.34 178.27 41.17 0.95 9.59 97.34 28.75 34.51 1.24 266.06 

Jan 16-17, 1996 31 30 10.16 0.91 5.49 2.87 226.04 53.39 1.06 14.42 59.57 24.02 13.13 3.68 204.86 

Jan 19-23, 1996 70 78 8.92 0.11 1.30 0.28 14.34 6.02 5.04 50.43 128.96 11.39 24.73 8.41 231.30 

Jan 31-Feb 4, 1996 165 162 7.99 0.30 2.24 1.24 103.85 . 24.57 0.74 10.42 40.91 27.85 15.56 1.13 202.08 

Mar 4-8, 1996 111 115 3.92 0.34 1.38 1.33 149.75 19.14 0.50 4.86 32.05 18.01 5.27 0.50 115.64 

Oct 30 - Nov 3, 1996 102 108 12.54 1. 19 6.31 3.20 389.12 82.51 1.58 17.91 67.93 38.64 24.29 0.50 414.55 

Nov 21 - Nov 25, 1996 260 253 4.10 0.33 1.94 1.69 178.06 25.86 0.51 10.06 47.03 31.57 10.00 0.50 170.35 

Dec 9 • Dec 13, 1996 345 341 4.06 0.20 0.99 0.87 67.98 14.13 0.54 5.85 22.34 15.06 9.93 0.52 86.15 

Dec27-Dec31, 1996 113 134 5.99 0.35 1.98 2.27 534.70 40.41 0.50 16.13 34.90 31.23 13.14 0.50 206.43 

Jan 21 - Jan 25, 1997 253 158 6.42 0.26 1.41 1.14 42.00 8.37 0.98 5.00 32.55 61.68 8.47 0.50 212.59 

Sep 25 - Sep 27, 1997 73 74 7.48 0.54 5.16 2.13 164.03 50.07 0.53 5.24 83.00 25.16 16.88 0.53 207.83 

Nov 10- Nov 14, 1997 18 23 8.70 1.11 6.41 2.04 147.29 48.52 0.50 5.00 62.37 15.96 12.22 0.50 303.75 

Dec 18 - Dec 22, 1997 133 166 10.00 0.31 1.49 0.82 190.63 45.53 1.39 7.26 20.26 17.31 3.20 0.50 79.87 

May 12 - May 16, 1998 251 277 7.07 0.08 1.11 0.94 57.38 34.88 0.25 6.95 52.08 14.62 3.87 1.00 81. 14 

Mar 20- Mar 24, 1999 10 31 16.77 0.12 0.05 0.99 5.13 3.45 0.50 4.00 25.14 2.16 2.97 1.00 30.75 

Mar 25 - Mar 29, 1999 94 102 9.26 0.83 0.18 1.42 110.35 23.22 0.50 7.42 30.72 12.56 5.01 1.00 120.88 
E. Garden Grove Wintersburg 

Oct 4-8, 1994 50 51 4.91 1.45 14.57 2.37 192.41 23.07 0.75 7.02 41.77 24.76 70.93 1.68 183.25 

Nov 8-12, 1994 170 243 1.48 0.13 1.05 0.48 214.76 5.96 0.57 5.70 77.15 59.01 21.99 0.22 278.37 

Mar 2-6, 1995 932 959 3.58 0.16 1.27 0.87 60.81 10.87 0.50 5.00 36.43 13.34 19.99 0.52 61.92 

Mar 10-14, 1995 1,171 1,176 4.14 0.09 1.12 1.16 110.82 21.85 0.50 9.55 30.02 16.14 19.99 0.50 84.01 

Dec 12-16, 1995 375 418 11.96 0.71 5.34 2.49 161.86 26.93 1.0Q 12.58 41.20 21.89 40.03 1.00 193.28 

Jan 16-22, 1996 404 357 4.99 0.64 3.23 2.06 40.25 11.29 0.89 11.73 35.53 47.19 15.84 1.46 54. 19 

Mar 4-8, 1996 428 423 2.87 0.30 1.24 0.80 59.38 15.28 0.50 4.28 29.11 8.27 2.95 0.65 85.71 

Oct 30 - Nov 3, 1996 113 103 7.23 1.54 2.79 1.54 121.03 22.31 0.50 5.00 33.76 14.75 11.97 0.50 148.21 

Nov 21 - Nov 25, 1996 953 957 4.29 0.07 2.62 2.11 272. 10 33.94 0.50 16.27 48.89 26.53 15.99 0.50 180.90 

Dec 9 - Dec 13, 1996 1,253 1,231 2.19 0.10 1.04 1.07 74.96 15.53 0.50 4.99 23.30 16.36 4.18 0.50 73.31 

Dec27-Dec31, 1996 365 392 4.86 0.27 1.48 0.70 54.14 14.18 0.50 5.00 21.62 9.79 2.44 0.50 111.81 

Jan 21 - Jan 25, 1997 976 609 3.63 0. 15 0.96 0.71 54.15 17.63 0.50 5.00 27.67 7.96 7.19 0.50 81.11 

Sep 25, 1997 222 193 0.19 0.03 0.38 0.17 27.24 5.70 0.26 0.76 3.48 3.48 0.95 0.04 29.46 

Nov 10-'Nov 14, 1997 285 315 7.02 1.24 4.62 1.72 196.87 47.62 0.50 5.00 36.71 21.87 8.22 0.50 226.67 

Nov 26 - Nov 30, 1997 331 362 5.34 0.31 2.76 1.52 69.10 50.83 0.58 10.15 29.45 25.56 6.12 0.50 133.03 

Dec 18 - Dec 22, 1997 661 663 6.36 0.39 1.94 1.21 119.96 26.11 2.05 6.34 27.39 16.46 5.68 0.50 114.55 

Jan 3 - Jan 6, 1998 169 207 7.01 0.30 1.66 0.67 47.03 16.07 0.50 5.00 24.51 7.63 5.12 0.50 74.03 

Jan 9 - Jan 13, 1998 394 480 2.34 0.25 1.70 0.91 103.22 24.25 0.56 5.00 36.82 15.41 12.30 5.45 8.12 

Jan 29 - Feb 2, 1998 331 391 5.03 0.25 1.32 0.83 98.27 22.62 0.50 5.00 32.15 17.08 8.61 0.50 78.38 

Feb 14 - Feb 18, 1998 1,489 1,375 6.99 0.25 1.03 2.82 103.02 17.79 0.50 7.42 21.78 15.28 5.75 1.53 53.54 

May 12- May 13, 1998 586 506 .2.45 0.03 1.62 1.34 237.89 47.83 0.77 11.84 40.81 45.73 8.77 1.00 166.71 

Nov 8 - Nov 12, 1998 688 723 6.05 4.63 0.48 5.46 423.99 189.80 1.58 20.57 70.41 71.58 16.14 1.00 357.63 

Mar 11 - Mar 15, 1999 39 94 8.89 0.12 0.24 1.71 15.66 7.87 0.50 4.00 26.21 2.38 7.30 1.00 51.63 

Mar 15 · Mar 19, 1999 169 224 5.79 0.51 0.30 1.95 87.65 34.03 0.65 5.87 28.38 14.42 7.51 1.00 101.31 

Mar 20 - Mar 24, 1999 46 102 6.16 0.29 0.14 1.83 14.65 7.81 0.50 4.00 30.78 2.76 6.08 1.00 46.84 

Mar 25 - Mar 29, 1999 239 306 3.67 0.64 0.16 1.53 58.24 22.57 0.50 4.00 24.79 9.08 4.26 .1.00 79.20 
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• Event Mean Concentrations at Automatic Sampling / Streamgaging Locations 

Channel Vol. Slorm Vol. Sarnplod NOJ NHJ TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
Sampled Period ac-ft ac-ft mg/L mg/L mg/L mg/L mg/L mg/L 119/L 119/L 119/L 11gfl 119/L 119/L 11gfl 

Santa Ana Delhi 
Oct 4-8, 1994 23 27 7.29 0.57 3.10 1.01 89.29 23.21 1.31 5.00 32.45 12.05 19.99 6.70 165.87 
Nov8-12, 1994 204 211 8.48 0.61 4.70 4.09 754.89 48.68 2.10 31.96 111.49 78.41 19.99 0.19 347.99 
Dec 5, 1994 5 13 11.00 0.97 5.10 2.20 239.90 47.98 1.00 5.00 55.98 20.99 19.99 0.50 229.90 
Mar 21-25, 1995 399 419 6.84 0.05 1.47 1.33 147.42 28.58 0.50 5.00 25.84 10.91 19.99 1.23 59.69 
Dec 12-13, 1995 150 130 11.38 1.22 9.76 4.63 631.31 66.82 2.39 29.76 129.87 132.59 24.32 0.50 540.48 
Jan31,1996 328 158 3.07 0.15 2.41 1.89 238.97 45.79· 1.00 5.39 55.37 48.91 16.25 0.50 250.18 
Feb 19-23, 1996 . 882 879 7.13 0.38 2.50 4.64 376.23 59.38 7.88 30.97 87.06 1.14 1.13 0.51 502.72 
Mar 4-8, 1996 246 258 4.26 0.46 1 .73 1.16 174.25 29.06 0.50 9.86 29.86 29.60 8.96 0.50 171.85 
Oct 30 - Nov 3, 1996 239 241 9.01 0.84 4.51 3.11 555.18 74.57 1.89 22.55 47.37 54.79 24.59 0.54 417.25 
Nov 21 • Nov 25, 1996 918 933 7.42 0.44 2.83 2.04 318.41 42.37 0.50 18.54 53.66 41.25 14.02 0.50 254.37 
Dec 9 - Dec 13, 1996 963 859 5.43 0.06 1.85 1.00 121.22 18.26 0.52 5.70 25.71 20.34 6.23 0.52 101.79 
Jan 1 - Jan 2, 1997 138 35 6.20 0.28 1.20 0.65 51.70 15.23 0.50 5.00 23.18 10.21 8.08 0.50 90.18 
Sep 25 · Sep 29, 1997 174 180 7.21 0.43 6.13 3.32 604.51 101.64 3.02 14.42 109.21 88.62 30.22 0.50 493.28 
Nov 10 - Nov 14, 1997 274 283 9.92 0.41 2.74 1.26 137.04 35.39 0.50 11.01 52.45 29.68 12.55 0.50 273.50 
Nov 26 - Nov 30, 1997 280 294 8.14 0.20 3.04 1.29 116.61 76.60 0.53 5.54 42.50 31.86 8.14 0.50 172.56 
Dec 6 - Dec 10, 1997 2,804 2,465 3.73 0.20 1.99 1.53 236.96 195.54 0.50 5.80 41.22 32.26 9.25 0.50 182.22 
Jan 3 - Jan 7, 1998 84 90 12.53 0.23 1.78 0.54 23.38 11.68 0.50 5.00 29.00 4.95 3.15 0.50 50.19 
Jan 9 - Jan 13, 1998 225 245 5.48 0.25 1.78 0.69 150.00 32.50 0.50 5.00 50.04 27.13 10.55 0.50 4.42 
Feb 14, 1998 1,326 1,176 4.47 0.25 0.00 9.49 140.93 23.18 0.50 7.74 33.11 19.06 8.73 0.50 228.60 
Feb 19 - Feb 24, 1998 2,329 2,246 6.39 0.25 1.82 11.47 0.00 0.00 0.50 6.27 25.17 16.37 5.51 0.50 63.80 
Mar 25 - Mar 29, 1998 711 725 8.64 0.11 0.63 0.16 436.21 17.83 0.50 6.35 50.53 23.23 9.39 0.50 110.40 
Nov 6 - Nov 12, 1998 299 331 11.07 2.78 0.36 2.64 154.18 104.57 0.62 4.59 31.53 13.96 7.16 1.00 150.61 
Feb 4 - Feb 8, 1999 32 37 8.52 0.56 0.24 1.33 43.67 36.54 0.50 4.00 22.06 10.00 5.61 1.00 163.10 
Feb 9 - Feb 13, 1999 17 23 14.23 0.59 0.07 1.56 44.87 27.20 0.50 4.00 27.69 10.20 7.40 1.00 95.91 
Mar 15 - Mar 19, 1999 56 78 10.84 0.70 0.29 2.62 142.39 5,7.95 0.25 1.98 10.44 0.64 1.00 0.49 18.06 
Mar 25 - Mar 29, 1999 242 263 7.72 0.64 0. 14 1. 15 50.19 17.05 0.52 4.00 36.06 13.66 4.40 1.00 114.77 
Apr 6 - Apr 10, 1999 161 183 6.07 0.95 0.16 2.37 114.82 38.79 1.16 7.15 40.06 20.50 6.12 0.96 157.78 

Costa Mesa Channel 
Mar 10·14, 1995 76 75 3.01 0.07 2.11 1.34 40.69 22.43 0.50 5.00 33.03 14.82 19.99 0.50 157.64 
Jan 31-Feb 4, 1996 16 16 2.33 0.26 2.62 1.29 28.28 16.84 1.02 13.58 39.24 12.30 9.62 0.85 119.50 
Feb 19-23, 1996 137 142 1.90 0.18 1.55 1.42 54.75 19.75 0.50 5.00 33.84 1.03 1.24 0.50 140.63 
Nov 21 - Nov 22, 1996 81 80 3.71 0.19 1.90 1.60 36.03 15.02 0.50 5.00 46.05 16.01 7.01 0.50 180.19 
Dec 9 - Qec 13, 1996 99 29 2.95 0.15 1.54 1.40 32.06 16.12 0.64 5.00 26.98 9.72 7.04 0.50 127.04 
Jan 1 - Jan 2, 1996 3 4 1.91 0.31 1.52 0.88 19.17 10.47 0.50 5.03 34.08 7.86 10.33 0.50 175.11 
Jan 21 - Jan 25, 1997 51 42 1.79 0.42 0.98 0.71 68.12 32.26 0.50 5.00 32.49 16.48 3.81 0.50 157.28 
Nov 10. Nov 14, 1997 27 29 3.70 0.43 3.31 1.97 47.47 21.34 0.96 7.43 21.16 1 t.30 8.22 0.50 189.93 
Feb 6. Feb 9, 1998 214 206 3.72 0.25 2.22 1.36 19.30 9.10 0.50 3.34 20.75 7.98 1.98 0.50 45.10 
Feb 14 - Feb 18, 1998 102 106 4.83 0.25 0.98 4.14 12.66 5.96 2.53 16.68 167.92 20.91 52.20 6.43 273.13 
Mar 25 - Mar 29, 1996 77 206 5.21 0.15 0.52 0.67 9.52 1.92 0.51 3.65 31.64 9.41 3.65 0.50 72.84 
Sep 4 - Sep 8, 1998 3 3 2.76 1.53 0.28 4.32 31.75 18.41 0.58 6.65 33.92 4.20 9.43 1.00 118.90 
Nov 7 - Nov 11, 1998 23 25 5.72 2.31 0.16 2.76 38.24 19.45 0.50 4.00 32.51 10.57 5.26 1.00 117.25 
Nov 28 - Dec 2, 1998 25 26 3.77 1.78 0.08 2.68 75.18 38.34 0.70 6.33 46.40 17.06 6.27 1.00 144.35 
Jan 25 - Jan 29, 1999 1 1 2.95 1.20 0.14 1.53 34.85 19.95 0.50 4.19 28.78 7.39 3.11 1.00 87.00 
Feb 4 · Feb 8, 1999 4 5 4.70 1.01 0.25 1.57 19.45 11.80 0.50 4.40 33.22 4.61 2.48 1.00 103.26 
Feb 9 - Feb 10, 1999 4 5 3.16 0.92 0.12 1.99 31.16 16.92 0.50 4.76 43.29 8.12 5.50 1.00 128.57 
Mar11-Mar15, 1999 4 10 2.46 0.98 0.18 1.93 15.63 10.20 0.56 5.42 40.28 5.11 5.29 1.00 81.91 
Mar 25 - Mar 26, 1999 21 22 2.30 1.10 0.18 1.67 59.92 14.12 0.50 5.47 32.70 8.72 4.60 1.00 159.68 
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Event Mean Concentrations at Automatic Sampling/ Streamgaging Locations 

Channel Vol.Storm Vol. sarnplocl N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
Sampled Period ac-ft ac-ft mg/L mg/L mg/L mg/L mg/L mg/L µg/L 119/L ~19/L r1g/L 119/L µg/L pg/L 

San Diego Creek@ Campus 
Sep 25 - Sep 29, 1997 566.2.5 423.02 16.13 0.34 4.00 2.08 353.23 65.48 1.80 11.52 32.26 16.65 17.53 0.50 189.90 
Nov 26 - Nov 30, 1997 1191.49 1127.27 15.14 0.40 4.81 4.36 691.53 589.24 2.71 28.06 54.06 30.96 22.61 0.50 268.31 
Dec 6 - Dec 10, 1997 20429.51 20298.31 7.03 0.45 7.96 15.71 2364.20 2155.67 11.28 131.98 99.41 79.90 88.03 0.98 597.69 
Dec 16 · Dec 22, 1997 970.59 948.29 20.77 0.25 2.73 3.37 796.37 95.58 2.51 14.68 31.40 14.26 16.91 0.50 112.68 
Jan 3 - Jan 6, 1998 352.41 319.54 17.30 0.18 1.60 0.96 95.74 20.08 0.50 9.96 22.81 2.91 5. 15 0.50 19.95 
Jan 9 - Jan 13, 1998 2333.16 2338.01 19.43 0.25 3.98 5.04 1288.75 148.02 2.25 26.10 194.06 110.17 119.43 0.50 25.79 
Feb 3- Feb S, 1998 3953.80 3915.01 12.19 0.23 2.75 4.82 1324.24 3.95 1.23 24.85 44.19 17.97 23.40 0.50 118.63 
Feb 6 • Feb 10, 1998 11741.92 11581.10 11.98 0.26 3.65 7.53 1494.01 138.42 0.00 52.08 55.50 33.39 33.26 0.36 205.26 
Feb 14 - Feb 15, 1998 6444.64 6409.41 9.64 0.50 2.71 8.09 2645.50 249.03 2.30 74.89 50.37 34.85 46.52 0.50 207.75 
Feb 19 - Feb 24, 1998 13661.28 13265.39 9.14 0.43 3.39 9.63 0.00 0.00 5.21 57.84 57.79 34.02 41.78 1.75 181.46 
Mar 25 - Mar 29, 1998 3193.76 3190.55 16.97 0.11 2.64 1.00 149.38 189.22 4.32 46.17 38.89 36.96 32.26 1.75 175.24 
May 12 - May 16, 1998 2316.87 2379 72 18.78 0.03 2.58 2.55 1477.19 57.64 3.73 38.65 45.36 29.51 25.08 1.00 212.71 
Nov 8 · Nov 12, 1998 895.17 940.31 28.34 7.48 0.51 4.57 1390.88 185.36 4.88 36.57 42.81 28.46 23.61 1.00 407.16 
Nov 28 - Dec 2, 1998 1,221.10 1,236.86 9.19 3.15 0.06 2.09 464.25 59.29 3.22 28.89 35.68 19.78 20.98 1.00 186.94 
Jan 25 - Jan 29, 1999 1,730.25 1,914.97 17.85 3.57 0.31 2.84 813.79 121.32 2.08 26.33 37.97 16.89 19.16 1.00 127.27 
Feb 4- Feb 8, 1999 147.42 224.61 37.18 1.00 0.44 2.16 101.41 51.89 0.50 6.89 22.87 3.27 5.24 1.00 38.19 
Feb 9- Feb 13, 1999 118.53 184.89 25.97 1.00 0.13 2.03 133.73 42.52 0.50 4.00 29.28 4.28 7.17 1.00 48.02 
Mar11-Mar13, 1999 45.48 70.96 43.85 0.40 0.40 1.87 37.96 15.74 0.50 4.00 30.56 1.04 3.10 1.00 42.22 
Mar 15 - Mar 19, 1999 183.09 250.52 34.92 1.01 0.67 2.30 158.54 44.85 0.50 10.90 22.71 5.39 7.92 1.00 48.60 
Mar 25 - Mar 29, 1999 846.54 896.79 24.62 3.30 0.37 3.06 708.07 100.51 2.46 24.78 44.85 17.11 21.90 1.00 169.78 
Apr 6-Apr 7, 1999 447.05 215.64 16.75 1.28 0.31 2.50 219.86 36.75 1.41 12.22 30.11 6.19 10.51 1.00 72.14 

Peters Canyon Wash 
Nov 8-10, 1994 32 47 43.95 0.36 2.46 0.91 103.34 16.05 0.50 5.00 26.54 7.49 19.99 0.15 75.07 
Dec 5, 1994 4 4 17.99 0.40 3.10 1.40 67.97 19.99 2.00 5.00 29.99 5.00 19.99 0.50 61.97 
Mar2-4, 1995 69 97 40.79 0.33 2.77 1 .49 193.15 34.86 0.50 5.00 27.17 12.87 19.99 1.03 89.55 
Mar 21-23, 1995 483 500 39.77 0.17 1.51 1.79 205.02 31.99 0.50 5.00 20.46 7.17 19.99 1.04 25.89 
Dec 12-16, 1995 125 144 39.48 1.04 4.96. 1.97 170.47 33.50 0.97 1456 43.38 4.85 20.44 1.89 122.80 
Jan 19-21, 1996 334 71 47.27 0.25 1.59 0.73 62.42 11.63 0.54 8.47 24.95 3.23 5.46 0.50 59.43 
Jan 31-Feb 4, 1996 369 386 23.54 0.06 5.64 4.59 1043.22 133.63 5.78 52.30 82.21 31.62 33.97 4.45 269.32 
Feb 19-23, 1996 1,112 1,131 34.00 0.51 3.52 3.33 759.07 79.89 1.92 36.71 48.36 1.01 1.01 0.50 189.68 
Oct 30 - Nov 3, 1996 712 747 23.45 0.90 4.25 3.71 686.72 94.35 1.92 25.79 45.28 21.95 22.97 0.97 230.98 
Nov 21 - Nov 25, 1996 1,815 1,834 16.39 0.41 3.80 5.52 1541 .64 135.33 1.96 45.43 73.80 33.72 32.80 0.50 263.18 
Dec 9 - f?ec 13, 1996 1,268 1,256 15.95 0.44 1.55 1.97 415.55 43.17 0.53 16. 12 24.57 12.16 12.65 0.50 101.64 
Nov 10- Nov 14, 1997 924 935 25.20 0.56 3.61 2.78 473.62 70.93 0.53 14.66 34.48 11.80 10.41 0.50 201.15 
Nov 26 • Nov 30, 1997 222 251 34.89 0.29 4.19 5.19 632.03 535.00 2.50 29.09 59.41 25.98 26.43 0.50 217.90 
Dec 6 - Dec 8, 1997 6,040 6,007 8.38 0.38 9.38 16.79 3686.53 3350.40 10.93 133.58 128.12 84.69 93.38 0.50 720.96 
Dec 18- Dec 22, 1997 219 311 22.78 0.59 3.36 4.67 1157.70 133.33 3.85 38.74 65.41 21.78 25.03 0.62 190.59 
Jan 9 · Jan 13, 1998 526 574 24.23 0.25 3.06 4.29 972.44 124.52 2.71 28.72 44.92 23.14 20.47 0.50 28.93 
Feb 14 - Feb 15, 1998 2,135 2,111 10.70 0.25 2.20 6.20 2597.41 269.78 4.71 55.06 70.00 45.97 32.58 0.50 126.00 
Mar 25 - Mar 29, 1998 1,141 1,207 25.13 0.43 3.56 1.29 77.61 102.97 3.14 27.64 45.15 26.43 20.32 0.55 119.95 
Nov 8 • Nov 12, 1998 180 410 38.97 5.35 0.57 3.78 611.85 175.02 1.67 18.53 34.06 14.49 12.69 1.00 145.12 
Nov 28 - Dec 2, 1998 253 495 18.00 2.03 0.08 1.60 287.32 45.46 3.23 23.29 41.84 27.96 16.95 1.00 221.54 
Jan 25 - Jan 29, 1999 653 671 80.58 1.17 0.14 1.45 276.71 50.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Feb 9- Feb 13, 1999 22 76 62.51 3.01 0.36 3.68 262.00 75.68 2.05 18.18 43.87 22.58 14.41 1.00 188.12 
Mar 11 - Mar 15, 1999 15 78 90.85 2.24 0.76 2.08 82.11 18.02 0.53 4.31 28.21 2.67 3.03 1.00 45.87 
Mar 15 - Mar 19, 1999 64 120 60.43 1.33 0.69 3.00 163.09 28.64 0.70 6.28 18.86 4.45 3.87 0.70 51.16 
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Event Mean Concentrations at Automatic Sampling/ Streamgaging Locations 

Channel Vol.Storm Vol. Sampled N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
Sampled Period ac-ft ac-ft mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L ~1g/L µg/L µg/L ~19/L µg/L 

San Diego Creek @ Harvard 
Jan 19-23, 1996 361 335 26.70 0.33 2.85 5.12 1588.01 211.78 2.59 45.10 14.32 23.67 31.28 0.64 270.81 
Jan 31-Feb 4. 1996 783 777 17.90 0.47 4.43 7.40 1026.34 138.49 0.53 6.43 58.59 21.16 27.99 2.34 185.28 
Feb 20-22. 1996 2,411 1,983 8.11 0.48 4.50 8.81 3402.48 330.24 6.00 78.06 69.05 1.00 1.00 0.50 320.23 
Mar 4-8.1996 487 484 13.23 0.42 3.89 5.56 2223.94 179.76 3.56 61.25 52.85 24.76 32.62 0.50 279.53 
Oct 30 - Nov 5, 1996 449 449 26.73 0.84 7.01 5.55 1360.96 208.94 3.20 41.29 28.65 27.35 31.91 0.89 316.07 
Nov 21 - Nov 24, 1996 1,902 1,903 10.42 0.51 4.76 6.72 1998.98 181.57 3.81 47.84 65.86 29.68 34.59 0.50 261.66 
Dec 9 - Dec 13, 1996 2,272 2,272 11.03 0.18 2.37 3.21 974.51. 88.53 1.49 25.12 29.69 13.67 17.91 0.50 139.59 
Jan 22 - Jan 26, 1997 1,417 641 18.25 0.39 3.02 3.92 1198.72 151.00 2.14 25.66 38.43 17.15 82.46 0.50 194.80 
Nov 10- Nov 14. 1997 367 365 27.98 0.61 4.80 3.77 660.27 28.09 1.75 18.33 40.12 11.27 12.99 0.50 210.03 
Nov 26 - Nov 30, 1997 581 613 14.45 0.40 5.05 5.76 936.45 823.87 3.49 36.78 56.95 29.05 33.07 0.50 264.33 
Jan 9 - Jan 10, 1998 655 610 6.82 0.26 5.95 9.55 3713.60 342.79 5.10 69.21 72.37 36.40 55.68 0.50 83.62 
Feb 14 - Feb 18, 1998 3,021 3,024 8.09 0.25 3.15 8.71 2220.60 208.52 3.95 44.06 51.12 31.86 31.04 0.50 114.62 
Jan 25 - Jan 26, 1999 689 178 19.88 4.95 0.23 3.75 262.03 37.95 4.48 65.12 124.40 30.80 47.73 1.00 281.96 
Feb 4 - Feb 8, 1999 87 88 33.83 3.11 0.21 2.68 902.21 236.74 1.92 25.30 42.35 13.91 19.41 1.00 127.58 
Mar 11 - Mar 15, 1999 27 168 59.39 0.67 0.06 1.42 228.81 42.18 0.93 7.57 32.50 4.78 16.11 1.00 80.80 

Lane Channel 
Jan 21-25, 1996 130 142 13.04 0.17 3.32 2.33 433.19 65.67 2.88 18.85 91.12 31.41 16.95 0.55 302.71 
Feb 19-23, 1996 497 498 8.18 0.32 2.51 2.59 417.49 48.08 14.24 57.01 95.85 1.01 1.40 1.26 663.87 
Nov 21 - Nov 22, 1996 449.51 407.33 2.83 0.27 1.71 1.40 269.08 33.98 2.00 14.93 42.32 31.03 12.06 0.50 230.40 
Dec 9 - Dec 13, 1996 490.09 489.93 8.96 0.24 1.20 0.44 130.03 18.34 0.64 6.71 29.13 13.61 10.65 0.50 130.77 
Jan 1 - Jan 2, 1996 29.33 27.26 6.93 0.40 1.05 0.42 30.46 9.89 0.50 5.00 26.07 5.17 6.00 0.50 75.01 
Nov 10 - Nov 14, 1997 186.35 179.06 12.52 0.51 1.91 0.74 102.68 24.95 0.50 9.03 34.42 14.41 9.77 0.50 240.45 
Nov 26 - Nov 30, 1997 149.65 171.34 11.04 0.46 2.01 0.86 80.29 60.46 0.54 5.41 34.62 14.46 11.77 1.55 146.60 
Feb 14 - Feb 18, 1998 552.38 594.57 6.28 0.25 0.90 3.26 132.54 20.15 0.53 10.85 27.46 11.87 7.69 0.51 52.26 
Feb 19 - Feb 23, 1998 :}15.44 380.52 13.86 0.52 1.09 11.93 Q.00 0.00 0.50 7.59 35.77 10.58 7.58 0.50 48.86 
Mar 25 - Mar 29, 1998 312 343 9.59 0.10 0.50 0.08 40.67 17.43 4.41 16.40 48.83 21.04 10.04 0.50 113.90 
Nov 9 - Nov 12, 1996 208 15.68 0.92 0.20 2.44 120.89 81.64 0.66 7.94 30.70 5.49 16.63 1.00 87.13 

Feb 4 - Feb 8, 1999 54 22.40 0.52 0.33 1.62 50.57 39.50 1.90 7.51 37.49 6.72 10.62 1.00 110.66 
Feb 9 - Feb 13, 1999 39 28.87 0.42 0.13 1.03 39.46 14.57 1.61 6.70 39.16 7.74 11.68 1.00 102.30 
Mar 11 - Mar 15, 1999 35 30.43 0.55 0.33 1.51 33.86 12.87 0.80 4.11 53.47 8.50 8.82 1.00 91.50 
Mar 15 - Mar 19, 1999 49 23.11 0.42 0.28 1.59 57.41 20.14 0.40 3.39 23.62 3.50 5.05 0.62 49.99 
Mar 25 - Mar 26, 1999 86 5.89 0.59 0.29 1.02 62.11 10.54 0.51 4.09 45.21 9.12 8.20 1.00 351.37 
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Event Mean Concentrations at Automatic Sampling/ Streamgaging Locations 

Channel Vol. Storm Vol. Somplecl N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
Sampled Period ac-ft ac-ft mg/L mg/L mg/L mgll mg/L mg/L ~19/L ~19/L µg/L 119/L µg/L ~19/L 119/L 

Laguna Canyon 
Mar 10-13, 1995 238 381 2.85 0.12 4.35 6.60 2149.51 199.59 1.25 71.08 42.39 47.37 33.84 0.50 157.81 
Dec 12-16, 1995 14 15 5.50 0.34 2.21 1.92 134.46 24.62 0.56 7.92 32.65 18.71 20.37 0.51 62.60 
Jan 19-23, 1996 25 26 2.98 0.08 2.34 2.81 950.38 85.92 2.64 45.47 58.95 21.49 112.45 0.67 128.14 
Feb 20-24, 1996 191 180 4.50 0.14 3.32 6.22 2521.70 187.65 2.83 69.18 62.02 1.16 1.43 0.50 233.45 
Oct 30 - Nov 1, 1996 50 57 7.76 0.71 4.01 3.66 741.64 85.68 1.47 48.61 24.84 33.11 28.15 0.51 166.69 
Nov 21 - Nov 25, 1996 226 236 3.75 0.33 3.25 4.69 1401.01 105.46 0.86 71.35 56.99 27.53 54.33 0.50 192.30 
Dec 9. Dec 13, 1996 262 272 3.57 . 0.15 1.72 2.12 · 795.03 49.67 0.50 25.02 26.29 10.52 21.91 0.50 82.80 

Oso Creek 
Nov 16, 1994 10 22 6.10 0.20 2.90 1.40 119.95 25.99 3.00 5.00 27.99 7.00 19.99 0.15 71.97 
Mar 2-6, 1995 2,081 2,107 1.98 0.23 2.29 4.11 857.64 80.30 4.98 29.20 30.75 10.91 19.99 0.58 108.47 
Mar 10-13, 1995 2,271 2,285 3.32 0.25 2.98 3.28 674.94 78.41 3.72 26.83 40.90 10.92 62.94 0.47 119.37 
Jan 19-23, 1996 154 134 6.81 0.17 1.67 1.37 190.67 26.23 4.57 10.71 37.78 5.45 28.31 0.50 79.83 
Jan 31-Feb 2, 1996 342 310 5.88 0.37 4.84 2.95 427.83 53.81 6.48 25.59 43.93 14.65 25.56 2.06 139.28 
Feb 20-24, 1996 1,250 1,247 7.74 0.16 2.26 1.60 171.39 19.17 2.36 9.68 23.69 1.92 11.25 0.50 60.12 
Oct 30 - Nov 3, 1996 344 381 6.76 0.94 5.93 4.54 804.85 124.28 13.42 32.22 39.87 19.17 34.09 1.03 253.00 
Dec 9 - Dec 13, 1996 1,067 1,073 4.67 0.21 1.77 1.49 213.65 27.65 1.82 8.55 21.29 4.58 13.73 0.50 67.74 
Nov a -Nov 12, 1998 118 144 7.41 3.56 0.30 3.59 433.54 119.01 7.93 21.04 34.36 19.29 22.30 1.00 148.62 
Jan 25 - Jan 29, 1999 327 330 4.35 1.45 0.18 1.51 212.09 59.11 3.76 8.51 24.57 6.32 23.78 1.00 62.32 
Mar11-Mar15, 1999 3 15 5.23 0.76 0.03 1.65 265.37 37.52 6.29 11 .40 26.94 7.96 20.97 1.00 79.78 
Mar 15 - Mar 19, 1999 50 84 4.79 0.55 0.08 1.55 146.70 26.38 4.91 8.26 28.95 5.22 17.91 1.00 76.08 
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Time of Field Screening Relative to Rainfall 

Precipitation from 10/4 to 10/6/94@ ALERT #1117 
1.00 ..-------------------------------------~ 

'st 
!2:? 
.- 0.80 ;::: 
m .s 0.60 
1/J 

~ 0.40 
C: 
"iii 
0:: 0.20 
"O 

Previous Rainfall Period: 
May 6, 1994 0.12" 

2~ n 

N o.oo l----------..l.r.a....-----------------------, 
:l 
E 21 - Anaheim Barber City Channel @ Rancho 

23 - Westminster Channel @McFadden ! -0.20 t 
-0.40 +. ----------!------------------+----------! 
10/4/94 0:00 10/4/94 12:00 10/5/94 0:00 10/5/94 12:00 10/6/94 0:00 

Precipitation on 10/5/94 @ ALERT #1140 
0.70 

'st 
e ... 

0.50 ;::: 
Previous Rainfall Period: 
May 6 - 8, 1994 0.24" 

m 
I.I 
C 

0.30 in 

Ji! 
C 0.10 'iii 

r 
a:: 
"O 
m -0.10 ia 
3 
E 

-0.30 :l 
I.I 

2 - Coyote Creek u/s A03 Valley View/Artesia 
3 - Brea Creek @ Western 
4 - Fullerton Creek@ Valley View/Orangethorpe 

I.I 
< 

-0.50 : 
10/4/94 18:00 10/5/94 0:00 10/5/94 6:00 10/5/94 12:00 10/5/94 18:00 

Precipitation from 10/4 to 10/5/94@ ALERT #261 
1.00 

'st 
!?? .... 

0.80 ;::: 
m 
I.I 
C 

0.60 "iii 

:§ 
C 0.40 'iii 
a:: 
"C 
.l!! 
~ 

0.20 
3 
E 
:::i: 0.00 u 
I.I 
<( 

24 - East Garden Grove Wintersburg Channel @ Gothard 

-0.20 . 

10(4/94 0:00 10/4/94 6:00 10/4/94 12:00 10/4/94 18:00 10/5/94 0:00 
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Time of Field Screening Relative to Rainfall 

Precipitation from 11/8 to 11/11/94@ALERT #1117 
1.00 -r------------------------------------~ .., 

~ ... 
j::; 

~ 0.75 
C: 

0 

:iii 
; 0.50 
et: 
"C 
Cl) 

ia 
:i 0.25 
E 
::l 

Previous Rainfall Period: 
July 12 0.08" 

r 
8 l,....---' 
< 

10 

10 - Carbon Creek Channel @ Deni 
18 - Bolsa Chica Channel @Westminster 

0.00 -1-------------+--------------+-------------l 
11/8/94 0:00 11/9/94 0:00 11/10/94 0:00 11/11/94 0:00 

Precipitation from 11/8 to 11/11/94@ ALERT #239 
1.50 

-.., No Previous Rainfall Since 7/1/94 
~ ... 
j::; H 
a, 1.00 
u 
C: 
"iii 

:iii 
C: 0.50 m 

:2 ( 
et: 
"C 
2 
~ 

j 
::l 0.00 E 
::I 
u 22 - Humbolt Storm Channel @ Springdale 
u 
< 27 - Ocean View Channel @ Beach/Warner 

-0.50 

11f7f94 0:00 1118/94 0:00 11/9/94 0:00 11/10/94 0:00 11/11/94 0:00 

Precipitation from 11/8 to 11/10/94@ALERT #1180 
1.00 .., 

~ Previous Rainfall Period: ... 
j::: Oct 4-5 0.08" 
a, 0.75 u .s 
rn 
«i 
'E 0.50 'ii 
et: 
"C 

1 ~ 20 
19. Stanton Storm Channel@ Valley View 

2 
<U 20 - Jonathon Storm Channel @ Valley View 
:i 0.25 
E 
:, 
u 
u 
< 0 

0.00 : 
11 /8/94 0:00 11/8/94 12:00 11 /9/94 0:00 11/9/94 12:00 11110/94 0:00 
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Time of Field Screening Relative to Rainfall 

Precipitation from 1/11 to 1/14/95 @ALERT #1125 
9.50 ,--------------------------------------. .., 

~ -j:: 
G) 
u 
~ 9.00 

~ 
C: ·; 
a:: 
"C 
S 8.50 
rn 
"5 
E 
::l 
u 
u 
< 

Previous Rainfall Period: 
Jan 7-lO 3.19" 

60 

60 - Sand Canyon Channel u/s FOS Culver/University 

8.00 +. ------------;-------------+-------------
1/11/95 0:00 1/12/95 0:00 1/13/95 0:00 1/14/95 0:00 

Precipitation from 1 /22 to 1 /26/95 .@ ALERT #265 
13.00 -.---------------------------------------, 

; Previous Rainfall Period: 
;::: Jan 20 0.16" 

~ 12.00 
C: 
VI 

~ 
~ 11.00 
a:: 
"C 
2 
.!! 
::l 10.00 ~---------E 
::l u u 
c( 

6 7 

6 - Loftus Diversion Channel @ lmperial/57 FW 
7 - Imperial Channel @ Imperial HW 

9.00 +. -----------;;---------+-----------;-----------! 
1/22/95 0:00 1/23/95 0:00 1/24/95 0:00 1/25/95 0:00 1/26/95 0:00 

Precipitation from 1/22 to 1/27/95 @ ALERT #294 
15.50 

'<I' 
!:!! Previous Rainfall Period: .... 

15.00 ,:: Jan 20-21 0.35" 
Cl) 
u 
C: 

14.50 iii 

~ 
C: 14.00 n:i 
a:: 
'C 5 
s 13.50 m 
"5 1 - Coyote Creek @ Monte Vista 
E 
::l 13.00 u 

5 - Brea Canyon Channel @ Puente 

u 
< 

12.50 +----------------'i----------------------
1/22/95 0:00 1/23/95 0:00 1/24/95 0:00 1/25/95 0:00 1/26/95 O:Ol) 1/27/95 0:00 
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• 

Time of Field Screening Relative to Rainfall 

Precipitation from 2/13 to 2/17/95 @ ALERT #1152 
17.00 ..------------------------------------~ 

"' ~ Previous Rainfall Period 
~ Feb7-90.12" 
~ 16.00 
C 
UI 

~ 
~ 15.00 

!; L------...--s 
nl 

:i 14.00 
E 
:J 
u 
u 
< 

7:1 

71 - Big Canyon Wash@ Back Bay Drive 

13.00 +---------1-----------+---------+----------! 
2/13/95 0:00 2/14/95 0:00 2/15/95 0:00 2/16/95 0:00 2/17/95 0:00 

Precipitation from 2/12 to 2/16/95 @ALERT #253 
12.50 ,-------------------------------------, 

"' ~ Previous Rainfall Period: ... 
,:: 
Cl) 

12.00 Jan 23-25 1.81" 

u 
C 
ui 

~ 
11.50 
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.; 
a: 
"O 11.00 
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ni 
:i 
E 
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u 

10.50 t,... __________ _,..---- 61 - Bee Canyon Channel @ Alton/Pacifica 

u 
< 

10.00 ·1------------'I----------+---------!-----------! 
2/12/95 0:00 2/13/95 0:00 2/14/95 0:00 2/15/95 0:00 2/16/95 0:00 

Precipitation from 2/13 to 2/16/95 @ALERT #277 
8.00 ,--------------------------------------, ..,. 
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;:: 7 .80 
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u 
C 
ui 
- 7.60 
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C 
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~ 7.40 
s 
nl 
:i 
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u 
< 

Previous Rainfall Period: 
Jan 20-25 1.22" 2 

3 

12 - Carbon Creek Channel@ Kenwood/Raymond 
13 - Carbon Creek Channel @Valley View/Ball 

7.00 +------------+-------------------------
2/13/95 0:00 2/14/95 0:00 2/15/95 0:00 2/16/95 0:00 
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• 

Time of Field Screening Relative to Rainfall 

Precipitation from 2/14 to 2/16/95@ ALERT #1125 
13.00 .----------------------------------------, 

; Previous Rainfall Period: 
~ Feb 3 0.47'' 

5 ~ 

~ 12.00 

"C 
CD 11.00 .N 
:::, 
E 

30. Fairview Channel u/s DOJ confluence@ Placentia 
:::, 
u 
u 
< 

I 

10.00 J .. -----------+----------+----------+----------; 
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< 
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u 
C 

2/14/95 0:00 2/14/95 12:00 2/15/95 0:00 2/15/95 12:00 2/16/95 0:00 

Precipitation from 2/13 to 2/16/95 @ ALERT #1150 
12.00 

Previous Rainfall Period: 
Feb 9 0.04" 

11.00 

28 

10.00 

28 - Greenville-Banning Channel @ Sunflower 
9.00 70 • Santa Isabella Channel @ Irvine Ave 

70 

8.00 : 
2/13/95 0:00 2/14/95 0:00 2/15/95 0:00 2/16/95 0:00 

Precipitation from 2/12 to 2/15/95@ ALERT #239 
15.50 -.----------------------------------------. 

Previous Rainfall Period: 
Jan 20-26 2.68" 

;; 15.00 
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.!: 
ni 
a: 
"C 

31 

~ 14.50 ~-------------------l-------
::i 
E 
::I 
u 
u 
< 

31 - Fountain Valley Channel@ Bushard/Garfield 

14.00 +. ------------.---------------------------1 
2/12/95 0:00 2/13/95 0:00 2/14/95 0:00 2/15/95 0:00 
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• 

Time of Field Screening Relative to Rainfall 

Precipitation from 3/2 to 3/7/95 @ALERT# 1152 
20.00 -r-------------------------------------, 

'IS' 
~ Previous Rainfall Period: 
~ 19.00 Feb 13-16 1.22" 
E 
_g 18.00 
(II 

·a; 17.00 
a:: 
"C 

~ 18 
"* ,s.aa L ________ .....1 _____ __, _____ _ 

3 
E a 15.oo 
u 
< 

78 - Salt Creek Channel@ PCH 
80 - San Juan Creek@ Ortega Hwy Bridge 

14.00 +. ---------4---------,,---------i--------+--------; 
3/2/95 0:00 3/3/95 0:00 3/4/95 0:00 3/5/95 0:00 3/6/95 0:00 3n/95 0:00 

Precipitation from 3/3 to 3n/95 @ ALERT #297 
20.00 ~------------------------------------. 

st Previous Rainfall Period: 
~ 
.- Feb 13-14 1.48" 
i=:: 19.00 
Q) 
u 
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3 
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< 

15.00 +. ---------+---------+---------+----------; 
3/3/95 0:00 314/95 0:00 3/5/95 0:00 3/6/95 0:00 3n/950:00 

Precipitation from 3/2 to 3n/95 @ ALERT #207 
18.00 ...-------------------------------------, 

:e 
~ 16.00 
a: 
"C 
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(II 

Previous Rainfall Period: 
Feb 24-27 0.27" 

3 15.00 

E 1----------i:i 
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< 

77 - English Canyon Channel @ Los Alisos 

14.00 -,..., ---------------------+---------,--------4 
3/2/95 0:00 3/3/95 0:00 3/4/95 0:00 3/5/95 0:00 3/6/95 0:00 3nJ950:00 
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Time of Field Screening Relative to Rainfall 

Precipitation from 3/4 to 3/8/95@ ALERT #1165 
15.50 ..----------------------------------------, 
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39 

39 - Villa Park Dam @ Lolita Street 

12.50 +.-------------------+----------+----------! 
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Precipitation from 3/10 to 3/13/95@ ALERT #1165 
18.00 ..----------------------------------------, 
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Precipitation from 3/10 to 3/13/95@ ALERT #297 
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19.00 

18.00 . 

3/10/95 0:00 3/11195 0:00 

4 

82 

82 - Trabuco Creek Channel @ Trabuco Canyon Rd 
84 - Oso Creek Channel @ Alicia Pkwy 

3/12/95 0:00 
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• 
Time of Field Screening Relative to Rainfall 

Precipitation from 1/16 to 1119/96@ ALERT# 283 
3.00 ..----------------------------------------, 
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Precipitation from 1/31 to 2/2/96@ ALERT# 203 
4.00 ..---------------------------------------. 
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56 - Southwest Tustin Ch. @ Mc Fadden 
57 - North Tustin Ch. @ Holt Ave. 
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Precipitation from 1/31 to 2/2/96 @ALERT# 217 
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66 - Central Irvine Ch. u/s Trabuco Ave. 
67 - Rattlesnake Canyon Wash @ Bryan Ave. 
68 - Hicks Canyon Wash @ Culver Dr. 

1.00 i-----------+----------+----------,------------1 
1/31/96 0:00 1131/96 12:00 2/1/96 0:00 2/1/96 12:00 2/2/96 0:00 
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• 

Time of Field Screening Relative to Rainfall 

Precipitation from 1/16 to 1/19/96@ ALERT# 203 
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Precipitation from 1/16 to 1/19/96@ ALERT# 294 
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48 - Bonita Canyon Ch. u/s San Diego Creek 
49 - San Diego Creek@ Campus Dr. 

1/31/96 0:00 1/31/96 12:00 2/1/96 0:00 2/1/96 12:00 
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Time of Field Screening Relative to Rainfall 

Precipitation from 1/31 to 2/2196 @ALERT# 263 
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Appendix 4.9 

0014341



• 
Time of Field Screening Relative to Rainfall 

Precipitation from 3/4 to 3n/96 @ ALERT # 283 
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Time of Field Screening Relative to Rainfall 

Precipitation from 3/12 to 3114/96 @ ALERT # 277 
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4 4 - Fullerton Creek@ Valley View 
< 

5.00 

3/12/96 0:00 3/12/96 12:00 3/13/96 0:00 3113/96 12:00 3/14/96 0:00 

Precipitation from 3/12 to 3/14/96@ ALERT# 241 
13.00 ~-----------------------------------~ 

u, 

~ 12.50 
;::: 

Previous Rainfall Period: 
Mar 4 - 5 1.34" 

~ 12.00 
C: 
'iii 

11.50 

11.00 
32 

10.50 rl 10.00 

9.50 I 
35 

9.00 

3112/96 0:00 3/12/96 12:00 

----~ 32 - Carbon Creek Diversion Ch. @ Frontera 
34 - Carbon Creek@ Chapman 
35 - Richfield Ch. @ Orangethorpe 

3/13/96 0:00 3/13/96 12:00 
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U) 

~ ... 
;:: 
C) 
u 
C 

en 

~ 

Ti~e of F1ield Screening Relative to Rainfall 

Precipitation on 10/30/96@ ALERT# 241 
3.00 ,-------------------------,-----------------, 

Previous Rainfall Period: 

2.50 
April 16-18 0.79" 

2.00 32 

11 - Carbon Creek @ Kenwood/Raymond 
14 - Placentia St. Channel@ Orangethorpe Ave. 
33 - Miller Basin @ Miller/Orangethorpe 

~ 1.50 
a: 
"C 
~ 1.00 

/.. 
<11 
:i 
E a o.so 
u 
< 

U) 

~ .... 
;:: 
(!) 
u 
C 

in 

~ 
C 
iii 
a: 
"C 
s 
<11 
:i 
E 
::I 
u 
u 
<( 

U) 

~ .... 
;:: 
(I) 
u .s 
(/) 

~ 
C: ·;;; 
a: 
"C 
~ 
<11 
:i 
E 
::, 
u 
u 
< 

0.00 +----,e!.....----+---------+---------------------! 
10/30/96 0:00 10/30/96 12:00 10/3l/96 0:00 10/31/96 12:00 11/1/96 0:00 

Precipitation on 10/30/96 @ ALERT# 203 
3.00 ..--------------------------------------.. 

Previous Rainfall Period: 
2.50 Apr 17-18. 0.48" 

37 37 - Collins Channel @ Main 
2.00 41 - Bitterbush Channel u/s EOt @ Anita 

41 
1.50 

1.00 

0.50 V 
0.00 

10/30/96 0:00 10/30/96 12:00 10/31/96 0:00 10/31/96 12:00 11 /1 /96 0:00 

Precipitation on 10/30/96 @ALERT# 294 
3.00 ..--------------------------------------, 

Previous Rainfall Period: 
2.50 Apr 17-18 0.51" 

42 - Southeast Anaheim Channel u/s E01 

2.00 
42 

1.50 

1.00 

//"' 0.50 

0.00 

10/30/96 0:00 10/30/96 12:00 10/31/96 0:00 10/31/96 12:00 11/1/96 0:00 
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• 

Time of Field Screening Re,lative to Ra.infall 

Precipitation from 10/30 to 11/1/96 @ALERT# 277 
3.00 -.----------------------------------~ 

; Previous Rainfall Period: 
~ 2.50 April 15 .. 1 B 0.59° 
G) 
0 

·~ 2.00 

] 
C 

·co 
a: 
"O 

1.50 

S 1.00 
<O 

:i 
E 
~ 0.50 
0 
0 
< 

1 - Carbon Creek@ Monte Vista Ave. 

1 

0.00 +----:...._----1---------+---------+----------4 
10/30/96 0:00 10/30/96 12:00 10/31/96 0:00 10/31 /96 12:00 11 /1 /96 0:00 

Precipitation on 10/30/96 @ ALERT # 265 
3.00 ...------------------------------------, 

<O 

~ Previous Rainfall Period: 
i:: 2·50 April 16-18 0.67" 
G) 
0 
C 
ui 2.00 

] 
-~ 1.50 
a: 
"O '* 1.00 
:i 
E 
~ 0.50 
0 
0 
< 

6 - Loftus Diversion Channel@ Imperial Hwy. 
7 - Imperial Channel@ Imperial Hwy. 

6 

7 

0.00 +. -------------------;---~-----+-----------! 
10/29/96 0:00 10/29/96 12:00 10/30/96 0:00 10/30/96 12:00 10/31/96 0:00 
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• 

Time of Field Screening Relative to Rainfall 

Precipitation from 10/30 to 11/1/96@ ALERT# 277 
3.00 ..----------------------------------, 

!?! Previous Rainfall Period: 
~ 2.50 April 16-18 0.59" 
Q) 
u 
~ 2.00 

~ 
-~ 1.50 

" "'C i 1.00 
:I 
E 
~ 0.50 
u 
< 

1 - Carbon Creek @ Monte Vista Ave. 

0.00 -!-. ---~--------.-----------+----------1-----------I 
10/30/96 0:00 10/30/96 12:00 10/31 /96 0:00 10/31/96 12:00 11 /1 /96 0:00 
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• U) 

~ ... 
j::: 
Cl 
0 
C 
r.n 

~ 
C 
"iij 
0:: 
'C 

~ 
~ 

"5 
E 
::, 
<.) 
<.) 

< 

• 

3.50 

3.00 

2.50 

2.00 

1.50 

1.00 

Time of Field Screening Relative to Ra.infall 

Precipitation on 11/21/96 @ALERT# 1150 

Previous Rainfall Period: 
Oct. 30 0.90" 

48 - Bonita Canyon Channel u/s FOS 
52 - Lane Channel@ Jamboree 
54 - Barranca Channel @ Main St. 
69 - E. Costa Mesa Channel@ Dover 
70 - Santa Isabella @ Irvine Ave. 

0.50 .J---------+---------1---------i------------i 
11/20/96 0:00 11/20/96 12:00 11/21/96 0:00 11/21/96 12:00 11/22/96 0:00 
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"' ;; 
;::: .. 
u 
C 
'iii 

~ 
C 
.; 
a: ,, .. ... 
;; 
E 
:, 
u 
u 
<t 

., 
;; 
;::: 

" u = iii 
;; 

= .; 
a: 
"' ., 
;; 
'S 
E 
::, 
u 
u 
<t 

<D 

!!! 
;::: .. 
u 
C 

iii 

~ 
C 
;; 
a: 

"' .. 
;; 
;; 
E 
::, 
u 
u 
<t 

"' ;; 

6.50 

6.00 

5.50 

5.00 

4.50 

4.00 

Time of Field Screening Relative to Rainfall 

Precipitation from 12/9 to 12/11/96 @ALERT# 1117 

Previous Rainfall Period: 
Dec. 5 0.20" 

u 

18. Bolsa Chica Channel@ Wes1rninster 
21 - Anaheim Barber City Ch. @ Rancho Rd. 
23. Weslrninsler Ch. @ McFadden 

3.50 -l-------+---
2
-
1--------------------+-------------l 

1219/96 0:00 12/9196 12:00 12/10196 0:00 12/10/96 12:00 12/11 /96 0:00 12/11/96 12:00 

Precipitation from 12/9 to 12/12/96 @ALERT #1180 
6.50 

6.00 

5,50 

5.00 

4.50 

4.00 

Previous Rainfall Period: 
Dec. 5-6 0.20" 

0 

19 • Stanton Stonn ChaMel @ Valley View 
20 • Johnathan Storm Channel @ Valley View 

1211 2196 0:00 

3.50 -!-, -------+------"------"----------------'--------l 
1 2/9/96 D:00 1219/96 12:00 12/10/96 0:00 12/10/96 12:00 12/11196 0:00 12/11196 12:00 1 2/12196 0:00 

Precipitation from 1.2/9 to 12/12/96 @ ALERT # 239 
6.00 ~-..,.----------------------------------~ 

Previous Rainfall Period: 
5.50 Dec 5 0. 16" 

5.00 
2 

4.50 

4.00 
22 • HumboU Storm Channel @ Springdale 

3.50 

3.00 +-------.-------------------------+------< 
12/9/96 0:00 12.l!lJSS 12:00 12/10/96 0:00 12110/96 12:00 12/11/96 0:00 12111/9612:00 12/12/96 0:00 

Precipitation from 12/9 to 12/12/96@ ALERT# 261 
5.00 ..-------------------------------------, 

Previous Rainfall Period: 

;::: 4.50 Dec 5 0.08" 

" u 
C 

24 • E. Garden Grove Wintersburg Channel@ Gothard 
iii 4.00 4 

:!i 
C ;; 
a: ,, 
!!l .. 
;; 
E 
:, 
u 
u 
<t 

3.50 

3.00 _.:...,_-------~ 
/ 2.00 .l:1 =====::.. ____ ...,... _____ ,..! _____ ......_ __________ _J 

2.50 

12/9/960:00 12/919612:00 12/10196 o:oo 12/10/9612:00 12/11196 0:00 12/11/96 12:00 12112/96 0:00 
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Time of Field Screening Relative to Rainfall 

0 Precipitation from 1/15 to 1/16/97 @ALERT# 1140 
12.00 

lO 

~ ... Previous Rainfall' Period: 
;:: 11.50 
II) 
u 
C 
·.; 11.00 
~ 

January 11-13 0.98" 2- Coyote Creek u/s A03 @ Valley View 

15 
3 - Brea Creek @ Western Ave. 
4 - Fullerton Creek@ Valley Vlew 

2 15 - Moody Creek u/s A01 @Crescent 

'E 10.50 'iii 
0:: 
'C 
.!!l 10.00 
~ 

:i 
E 9.50 :J 
u 
u 
< 

3 
4 

9.00 

1 /15/97 0:00 1/15/97 12:00 1/16/97 0:00 1/16/97 12:00 1/17/97 0:00 
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Appendix 4.10: 
Annual Measured and Estimated Mass Loads 

• 
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Annual Measured and Estimated Stormwater Loads 

N03 P04 TSS Cu Pb Zn 
tons tons tons lbs lbs lbs 

Bolsa Chica Channel 
Total Sampled Load 1,061 9.9 3.5 538 119.0 82.7 471 
Annual Stormwater Volume 94-95 5,062 0.21 !site Mean EMC 8.8 2.7 478.4 35.2 31.1 178.71 
Cale. Unsampled Load 4,001 47.8 14.6 2598 382.6 337.7 1941 
Sampled+Unsampled Load 57.7 18.1 3136 501.7 420.4 2412 

Total Sampled Load 530 6.3 1.1 99 36.5 26.4 198 
Annual Stormwater Volume 95-96 1,171 0.45 !site Mean EMC 8.8 2.3 367.2 32.6 26.9 164.11 
Cale. Unsampled Load 641 7.7 2.0 320 56.8 46.9 286 
Sampled+Unsampled Load 13.9 3.1 419 93.2 73.3 484 

Total Sampled Load 1,326 11.2 2.7 276 135.1 84.5 581 
Annual Stormwater Volume 96-97 2,872 0.46 !site Mean EMC 8.4 2.1 311.6 33.9 26.1 167.91 
Cale. Unsampled Load 1,546 17.6 4.5 655 142.7 109.7 706 
Sampled+Unsampled Load 28.9 7.2 931 277.7 194.1 1286 

Total Sampled Load 1,627 22.0 4.2 566 143.4 97.2 965 
Annual Stormwater Volume 97-98 10,907 0.15 I Site Mean EMC 8.6 2.1 247.7 33.4 25.0 171.71 
Cale. Unsampled Load 9,281 108.6 26.1 3124 843.4 630.6 4330 
Sampled+Unsampled Load 130.6 30.3 3690 986.8 727.8 5295 

Total Sampled Load 732 9.8 2.1 105 74.3 23.7 216 

Annual Stormwater Volume 98-99 1,599 0.46 I Site Mean EMC 8.6 2.0 226.6 33.8 23.0 161.21 
Cale. Unsampled Load 867 10.2 2.4 267 79.6 54.2 380 
Sampled+Unsampled Load 19.9 4.5 372 153.9 77.9 596 
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Annual Measured and Estimated Stormwater Loads 

NOJ P04 TSS Cu Pb Zn 
tons tons tons lbs lbs lbs 

Anaheim Barber City Channel 

Total Sampled Load 532 4.2 0.6 53 37.0 20.3 140 
Annual Stormwater Volume 94-95 6,473 0.08 lsne Mean EMC 6.0 1.2 58.5 29.6 19.2 129.91 
Cale. Unsampled Load 5,941 48.5 9.3 ' 472 478.0 310.2 2096 
Sampled+Unsampled Load 52.7 9.9 525 515.0 330.5 2236 

Total Sampled Load 1,2.30 14.8 2.5 125 192.1 59.8 737 
Annual Stormwater Volume 95-96 2,691 0.46 !sue Mean EMC 7.4 1.3 66.8 42.1 18.3 169.31 
Cale. Unsampled Load 1,461 14.7 2.6 133 167.1 72.6 672 
Sampled+Unsampled Load 29.5 5.1 257 359.2 132.4 1409 

Total Sampled Load 2,007 10.8 2.5 109 183.0 105.9 827 

Annual Stormwater Volume 96-97 2,998 0.67 Isita Mean EMC 6.6 1.2 59.0 39.8 18.8 165.71 
Cale. Unsampled Load 991 9.0 1.6 80 107.1 50.5 446 
Sampled+Unsampled Load 19.7 4.2 188 290.1 156.4 1273 

Total Sampled Load 1,139 9.8 2.2 171 127.5 62.3 604 
Annual Stormwater Volume 97.9a 7,523 0.15 I Site Mean EMC 6.7 1.3 74.7 41.1 19.7 179.o) 
Cale. Unsampled Load 6,384 58.0 11.3 649 712.7. 342.6 3106 
Sampled+Unsampled Load 67.8 13.6 820 840.2 404.9 3710 

Total Sampled Load 770 10.2 2.9 76 75.6 21.7 289 
Annual Stormwater Volume 98-99 2,172 0.35 I Site Mean EMC 6.9 1.4 75.1 41.0 19.3 177.61 
Cale. Unsampled Load 1,402 13. 1 2.7 143 156.2 73.5 677 
Sampled+Unsampled Load 23.3 5.5 219 231.7 95.2 966 
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c-----...s 

Annual Measured and Estimated Stormwater Loads 

NOJ P04 TSS Cu Pb Zn 
tons tons tons lbs lbs lbs 

Westminster Channel 

Total Sampled Load 401 4.4 0.8 88 60.3 31.8 142 

Annual Stormwater Volume 94-95 3,073 0. 13 Isita Mean EMC 6.6 2.8 177.2 24.9 34.0 138.81 
Cale. Unsampled Load 2,672 24.0 10.2 642.7 180.4 246.3 1,007.0 
Sampled+Unsampled Load 28.5 ·11.0 730.5 240.7 278.0 1,149.1 

Total Sampled Load 471 5.5 1.0 83 88.4 30.6 268 

Annual Stormwater Volume 95-96 1,184 0.40 fs11e Mean EMC 6.9 2.3 154.4 46.9 31.1 156.01 
Cale. Unsamplcd Load 713 6.7 2.2 150 91.0 60.3 302 
Sampled+Unsampled Load 12.2 3.2 232 179.4 90.9 570 

Total Sampled Load 996 7.6 2.1 256 99.5 84.7 484 

Annual Stormwater Volume 96-97 1.422 0. 70 lsite Mean EMC 6.9 1.7 184.9 46.1 31.0 170.31 
Cale. Unsampled Load 428 4.0 1.0 108 53.7 36.1 198 
Sampled+Unsampled Load 11.6 3.1 363 153.2 120.8 682 

Total Sampled Load 540 5.9 0.8 86 68.9 24.8 158 

Annual Stormwater Volume 97-98 4,368 0. 12 I Site Mean EMC 7.1 1.6 176.7 47.9 28.3 110.01 
Cale. Unsampled Load 3,828 37.1 8.5 919 498.8 294.2 1768. 
Sampled+Unsampled Load 43.0 9.3 1005 567.7 319.1 1926 

Total Sampled load 136 2.1 0.3 16 11.1 3.8 37 

Annual Stormwater Volume 98-99 1,137 0. 12 I Site Mean EMC 7.2 1.6 176.7 47.1 27.5 167.61 
Cale. Unsampled load 1,001 9.8 2.2 240 128.1 74.7 456 
Sampled+Unsampled load 11.9 2.5 256 139.2 78.5 493 
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• Annual Measured and Estimated Stormwater Loads 

N03 P04 TSS Cu Pb Zn 
tons tons tons lbs lbs lbs 

East Garden Grove Wintersburg Channel 

Total Sampled Load 2,323 11.8 3.2 316 229.2 115.8 578 
Annual Stormwater Volume 94-95 10,630 0.22 lsite Mean EMC 4.0 1.4 93.5 30.3 20.6 122.11 
Cale. Unsampled Load 8,307 45.4 16.2 1054 682.5 464.0 2767 
Sampled+Unsampled Load 57.2 19.4 1370 911.7 579.8 3345 

Total Sampled Load 1,208 10.8 2.9 145 114.6 80.0 370 
Annual Stormwater Volume 95-96 3,824 0.32 (sue Mean EMC 4.7 1.5 91.7 31.6 22.0 119.71 
Cale. Unsampled Load 2,617 16.7 5.5 326 224.8 156.6 851 
Sampled+Unsampled Load 27.5 8.3 472 339.4 236.6 1221 

Total Sampled Load 3,291 15.8 5.7 569 283.1 151.3 1009 

Annual Stormwater Volume 96-97 5,251 0.63 lsite Mean EMC 4.7 1.5 102.0 31.7 20.6 123.41 
Cale. Unsampled Load 1,960 12.5 4.0 272 168.7 109.5 657 
Sampled+Unsampled Load 28.3 9.6 841 451.8 260.8 1667 

Total Sampled Load 4,492 32.3 10.0 722 344.8 237.7 1111 

Annual Stormwater Volume 97-98 15,015 0.30 ( Site Mean EMC 4.7 1.4 108.2 30.3 21.0 113.21 
Cale. Unsampled Load 10,523 67.5 20.7 1548 .866.7 600.1 3237 
Sampled+Unsampled Load 99.8 30.7 2270 1211.5 837.9 4348 

Total Sampled Load 1,448 11.2 1.7 471 191.2 158.1 855 

Annual Stormwater Volume 98-99 3,473 0.42 ( Site Mean EMC 4.8 1.4 108.2 32.0 23.0 131.91 

Cale. Unsampled Load 2,025 13.2 4.0 298 176.4 126.9 726 
Sampled+Unsampled Load 24.3 5.7 769 367.5 285.0 1581 

' 
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• • Annual Measured and Estimated Stormwater Loads 

N03 P04 TSS Cu Pb Zn 
tons tons tons lbs lbs lbs 

Santa Ana Delhi Channel 

Total Sampled Load 639 6.4 1.9 293 92.6 56.3 271 
Annual Stormwater Volume 94-95 9,150 0.07 I Site Mean EMC 6.2 1.7 243.1 36.7 42.7 157.31 
Cale. Unsampled Load 8,511 72.0 20.1 2808 847.7 987.7 3635 
Sampled+Unsampled Load 78,4. 22.0 3102 940.3 1044.0 3906 

Total Sampled Load 1,605 12.7 7.2 672 298.1 91.1 1617 
Annual Stormwater Volume 95-96 2,804 0.57 !site Mean EMC 6.6 2.2 243.1 47.9 55.3 218.6) 
Cale. Unsampled Load 1,198 10.7 3.5 396 156.1 180.1 712 
Sampled+Unsampled Load 23.4 10.7 1068 454.3 271.2 2329 

Total Sampled Load 2,068 19.0 4.8 729 229.1 188.7 1163 
Annual Stormwater Volume 96-97 4,512 0.46 Isita Mean EMC 7.1 2.1 283.8 46.7 51.5 218.6) 
Cale. Unsampled Load 2,444 23.6 7.1 943 310.4 342.1 1452 
Sampled+Unsampled Load 42.5 11.9 1671 539.5 530.8 2615 

Total Sampled Load 7,705 60.0 57.6 1747 802.6 533.1 3160 
Annual Stormwater Volume 97-98 14,259 0.54 I Site Mean EMC 7.2 2.6 281.4 47.2 42.9 217.3) 
Cale. Unsampled Load 6,554 64.2. 23.0 3397 840.8 763.9 . 3871 
Sampled+Unsampled Load 124.2 80.5 5144 1643.4 1297.0 7031 

Total Sampled Load 915 11.3 2.6 134 80.2 34.3 322 
Annual Stormwater Volume 98-99 1,763 0.52 ) Site Mean EMC 7.4 2.5 2.58.4 45.3 38.8 209.51 
Cale. Unsampled Load 848 8.5 2.9 298 104.3 89.5 483 
Sampled+Unsampled Load 19.7 5.5 432 184.5 123.8 805 

' 

Appendix 4.10 

0014355



• • Annual Measured and Estimated Stormwater Loads 

N03 P04 TSS Cu Pb Zn 
tons tons tons lbs lbs lbs 

Peters Canyon Channel 

Total Sampled Load 588 32.0 1.4 158 34.7 12.6 58 
Annual Stormwater Volume 94-95 15,920 0.04 !site Mean EMC 22.8 1.7 228.6 21.7 9.0 62.31 
Cale. Unsampled Load 15,332 474.5 36.3 4759 905.2 374.0 2591 
Sampled+Unsampled Load 506.5 37.7 ·4917 939.9 386.6 2650 

Total Sampled Load 1,940 1732 76.8 8.0 1752 256.4 38.7 924 
Annual Stormwater Volume 95-96 4,284 0.45 !site Mean EMC 26.9 2.4 412.0 37.2 10.5 118.51 
Cale. Unsampled Load 2,344 85.6 7.7 1312 237.2 66.8 755 
Sampled+Unsampled Load 162.4 15.7 3064 493.6 105.5 1679 

Total Sampled Load 3,838 91.8 20.9 5245 543.3 254.0 2126 
Annual Stormwater Volume 96-97 7,398 0.52 lsite Mean EMC 24.4 2.8 552.3 40.4 14.1 142.41 
Cale. Unsampled Load 3,561 117.9 13.6 2672 391.0 136.5 1379 
Sampled+Unsampled Load 209.7 34.4 7917 934.3 390.5 3505 

Total Sampled Load 11,396 212.6 167.4 39702 2892.3 1833.7 13741 
Annual Stormwater Volume 97-98 27,648 0.41 I Site Mean EMC 23.3 3.2 900.8 49.1 24.7 177.31 
Cale. Unsampled Load 16,251 513.6 70.3 19896 . 2167.0 1089.8 7834 
Sampled+Unsampled Load 726.2 237.7 59597 5059.3 2923.5 21575 

Total Sampled Load 1,850 133.1 5.6 848 115.3 60.4 524 
Annual Stormwater Volume 98-99 2,819 0.66 I Site Mean EMC 26.4 3.1 849.9 49.1 24.7 177.31 
Cale. Unsampled Load 969 34.8 4.0 1119 216.2 108.8 782 
Sampled+Unsampled Load 167.9 9.6 1967 331.5 169.1 1306 
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• • Annual Measured and Estimated Stormwater Loads 

N03 P04 TSS Cu Pb Zn 
tons tons tons lbs lbs lbs 

San Diego Creek @ Harvard 

Total Sampled Load 4,042 3579 61.5 37.5 12425 577.9 104.1 2729 
Annual Stormwater Volume 95-96 5,654 0.71 ISiteMeanEMC 16.4 6.8 1611.0 48.3 19.7 237.5f 
Cale. Unsampled Load 1,612 35.8 14.8 3529 211.4 86.3 1041 
Sampled+Unsampled Load 97.4 52.3 15954 789.3 190.4 3769 

Total Sampled Load 5,265 93.1 34.0 10044 625.3 300.9 2938 
Annual Storrnwater Volume 96-97 9,226 0.57 lsite Mean EMC 16.2 6.2 1554.7 45.9 21.0 237.91 
Cale. Unsampled Load 3,961 87.4 33.6 8369 494.6 225.8 2561 
Sampled+Unsampled load 180.6 67.6 18412 1119.9 526.6 5499 

Total Sampled Load 4,613 64.8 50.4 13299 674.3 381.5 1728 
Annual Storrnwater Volume 97-98 33,624 0.141 Site Mean EMC 15.7 6.5 1,647.5 48.8 22.9 216.41 
Cale. Unsampled Load 29,011 617.1 254.4 64959. 3844.3 1802.6 17062 
Sampled+Unsamplod Load 681.9 304.7 78259 4518.6 2184.1 18790 

Total Sampled Load 434 22.4 1.6 223 85.1 20.4 204 
Annual Storrnwater Volume 98-99 2,848 0.15 I Site Mean EMC 16.9 6.2 1647.5 48.3 22.2 210.01 
Cale. Unsampled Load 2,414 . 55.6 20.3 5406 316.9 145.8 1378 
Sampled+Unsampled Load 78.0 21.8 5629 402.1 166.2 1582 

San Diego Creek @ Campus 

Total Sampled Load 66,196 957.9 862.0 130543 12817.3 8840.0 55213 

Annual Stormwater Volume 97-98 79,825 0.83 I Site Mean EMC 14.4 5.7 1,231.3 61.3 41.7 210.81 

Cale. Unsampled Load 13,629 266.4 106.1 46036 2270.1 1544.5 7808 
Sampled+Unsampled Load 1224.3 968.1 176578 15087.4 10384.5 63021 

Total Sampled Load 5,936 166.8 23.3 5719 603.4 280.2 2873 

Annual Stormwater Volume 98-99 7,714 0. 77 I Site Mean EMC 15.9 5.1 1,120.4 47.0 35.0 188.41 
Cale. Unsampled Load 1,778 38.4 12.3 2708 227.3 169.2 911 
Sampled+Unsampled Load 205.2 35.7 8427 830.7 449.5 3784 
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• Annual Measured and Estimated Stormwater Loads 

N03 P04 TSS Cu Pb Zn 
tons tons tons lbs lbs lbs 

Oso Creek 

Total Sampled Load 4,362 15.9 21.8 4511 427.2 129.3 1353 
Annual Stormwater Volume 94-95 15,207 0.29 lsite Mean EMC 3.9 3.0 490.4 18.9 5.8 10.s 1 
Cale. Unsampled Load 10,845 57.3 44.1 7219 557.2 170.1 2076 
Sampled+Unsampled Load 73.2 65.9 11731 984.5 299.5 3429 

Total Sampled Load 1,746 1691 16.8 4.2 505 131.0 20.8 350 
Annual Stormwater Volume 95-96 2,899 0.60 !site Mean EMC 4.5 2.8 441.6 22.6 6.1 75.31; 
Cale. Unsampled Load 1,154 7.1 4.4 692 70.8 19.2 236 
Sampled+Unsampled Load 23.9 8.6 1197 201.8 40.0 586 

Total Sampled Load 1,454 10.3 4.5 728 103.3 33.2 459 
Annual Storrnwater Volume 96-97 5,490 0.26 lsite Mean EMC 4.7 2.8 450.0 23.7 6.9 87.61 
Cale. Unsampled Load 4,036 25.6 15.6 2468 259.8 76.0 961 
Sampled+Unsampled Load 35.9 20.1 3196 363.1 109.2 1421 

Total Sampled Load 

Annual Stormwater Volume 97-98 1Site Mean EMC 4.7 2.8 450.0 23.7 6.9 87.61 
Cale. Unsampled Load 

Sampled+Unsampled Load 

Total Sampled Load 572 4.0 1.6 201 43.1 14.7 134 
Annual Stormwater Volume 98-99 1,724 0.33 I Site Mean EMC 4.6 2.7 435.9 23.8 6.9 85.91 
Cale. Unsampled Load 1,152 7.3 4.3 682 74.4 21.6 269 
Sampled+Unsampled Load 11.3 5.9 884 117.5 36.3 403 

' 
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- - -
Annual Measured and Estimated Stormwater Loads 

N03 P04 TSS Cu Pb Zn 
tons tons tons lbs lbs lbs 

Laguna Canyon Channel 

Total Sampled Load 238 0.9 2.1 697 27.5 30.7 102 
Annual Stormwater Volume 94-95 3,794 0.06 I Site Mean EMC 3.3 4.8 1,328.1 26.1 53.5 110.41 
Cale. Unsampled Load 3,556 15.8 23.0 6412 251.7 516.4 1066 
Sampled+Unsampled Load 16.7 25: 1 7109 279.1 547.1 1168 

Total Sampled Load 231 221 1.3 1.7 653 35.9 2.9 126 

Annual Stormwater Volume 95-96 591 0.39 lsite Mean EMC 3.7 4.3 1,273.2 36.8 41.6 123.61 
Cale. Unsampled Load 361 1.8 2.1 624 36.1 40.8 121 
Sampled+Unsampled Load 3.1 3.8 1277 71.9 43.7 247 

Total Sampled Load 564 3.1 2.6 798 59.7 30.5 210 

Annual Stormwater Volume 96-97 1,374 0.41 !site Mean EMC 4.1 4.0 1,184.5 36.6 36.6 130.61 
Cale. Unsampled Load 810 4.5 4.5 1305 80.5 80.7 288 
Sampled+Unsampled Load 7.6 7.0 2103 140.2 111.2 497 
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• 

Appendix 4.11: 
Annual Loads of Nitrate, Phosphate, TSS, Copper, Lead, and Zinc 

• 
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Total Stormwater Discharge from Automatic Sampling Sites 
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100.000 
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100 
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Site 
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Total Stormwater Nitrate Load from Automatic Sampling Sites 

• 94-95 
10,000 

1,000 

., 78 73 C: 100 
.5! 28 

10 

No data No data 
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Total Stormwater Phosphate Load from Automatic Sampling Sites 

94-95 
10,000 

1,000 
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Total Stormwater TSS Load from Automatic Sampling Sites 
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Total Stormwater Copper Load from Automatic Sampling Sites 
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Total Stormwater Lead Load from Automatic Sampling Sites 
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10,000 1--------------------------------------1 
1,044 

'"---,--,~7""7----------~---· 

100 

sec ABC WMC EGW SAO PCW WYL soc oso LCW 

Site 

95-96 
100,000 ..--------------------------------------, 

10,000 1--------------------------------------1 

£l 1,000 +-------------23_7 __ __,2=11,--------190--------------1 

132 91 105 
100 +----:::::::73~-~1,--,---~~,~----1 

ace ABC WMC EGW SAD PCW WYL soc oso LCW 

Site 

96-97 
100,000 ~--------------------------------------, 

10.000 +-------------------------------------1 

~ 1.000 ;--------------2=cecc-1---"'"---~i 
194 156 121 

100 

BCC ABC WMC EGW SAO PCW WYL soc 050 LCW 

Site 

97-98 
100.000 ..--------------------------------------, 

10,385 

BCC ABC WMC EGW SAO PCW WYL soc oso LCW 

Site 

98-99 
100,000 

10,000 

., 
1,000 :!:: 

78 95 78 124 

0 
100 ~ 

10 

BCC ABC WMC EGW SAD PCW WYL soc oso LCW 

Sile 

Appendix 4.11 

0014366



Total Stormwater Zinc Load from Automatic Sampling Sites 
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Appendix 4.12 
First Flush Data 
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• • First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

ABCC03 12/12/95 21 :12 11.61 5 750 780.0 7.3 19.0 2.80 47.00 27.00 2100 420 6 63 310 180 62 <1 1500 154 
12/12/95 22:12 

1/16/96 17:04 2.38 5 960 11.0 7.9 14.0 0.91 9.60 4.40 470 110 4 13 87 41 19 1.8 340 290 
1/16/96 18:04 

1/19/96 04:37 0.87 5 2000 4.3 8.4 26.0 o".10 2.30 0.41 12 8 <1 91 46 3 3 <1 94 346 
1/19/96 05:37 

1/21/96 14:57 7.02 5 330 170.0 7.6 3.5 0.16 4.00 2.80 360 84 3 16 61 53 16 <1 290 74 
1/21/96 15:57 

1/31196 01:57 2.91 5 630 140.0 7.9 8.1 0.27 3.30 1.60 180 19 <1 20 49 17 12 1.2 170 134 
1/31/96 02:57 

3/4/96 11:56 1.89 5 980 78.0 8.5 11.0 0.54 3.50 1.00 70 23 <1 <10 41 19 9 170 132 
3/4/96 12:56 

: 10/30/96 4:43 0.62 5 1700 1400.0 7.6 22.0 3.20 .. 37.00 19.00 2900 530 6 50 310 130 52 2 1300 250 

L _1 D!3Q.196. 5:43 F -- ---- -----
<1 <10 29 4 22. <1 110 ----~-. -•• •••n«.-----·•--••• 

11/21/96 7:34 4.28 5 140 44.0 7.0 6.4 0.84 4.00 1.80 58 36 <1 <10 210 22 15 <1 300 38 
11/21/96 8:34 

12/9/96 13:08 3.61 3 250 200.0 7.3 5.9 0.45 2.90 2.00 250 50 <1 13 39 36 11 <1 270 58 
12/9/96 13:38 

1/1/97 21:08 0.44 5 1100 36.0 8.0 9.9 0.34 2.40 0.70 22 12 <1 <10 22 6 43 <1 82 190 
1/1/97 22:08 

9/25/97 8:41 10.22 1 9 69 480 180 23 <1 2500 >4000 

11/10/97 12:15 2.26 5 5.7 <1 <10 33 9 13 <1 170 224 

11/10/97 13:15 

12/18/97 12:13 0.81 5 650 440 7.5 9.9 0.6 4.1 2.50 700 110 <1 18 48 42 18 <1 260 116 

12/18/97 13:13 SF <1 <10 19 <2 7 <1 25 
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• ' • / 

First Flush Data 

Vol. No. EC Turb pH NOJ NHJ TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

ABCC03 1/29/98 5:21 1.59 5 860 14 7.6 14.0 1.2 4.6 1.00 98 30 2 <10 43 14 9 <1 440 156 

1/29/98 6:21 SF <1 <10 34 6 7 <1 ~g 

5/12/98 14:40 19.50 5 1050 136 7.9 10 <0.05 3,.1 2, 490 110 16 52 42 14 <2 370 210 

5/12/96 15:40 SF <0.5 6 22 <2 6 <2 66 

11/8/98 3:03 10.36 5 1010 190 7.3 22.0 1.61 39.6 11.0 600 333 4 29 132 87 36 <2 888 190 
11/8/96 4:03 SF <1 <6 20 3 21 <2 100 

3/11/99 10:49 2.07 5 670 88 7.7 9.9 0.51 8.8 0.6 210 110 2 15 71 39 16 <2 401 160 
3/11/99 11:49 SF <1 <8 24 <2 9 <2 83 

3/20/99 6:25 1.19 5 755 18 7.5 9.6 0.48 3.9 1.7 210 62 <1 9 40 14 10 <2 210 184 
3/20/99 7:25 SF <1 <8 22 <2 8 <2 109 

3/25/99 11:44 2.84 5 565 26 7.9 4.8 0.31 4.4 1.6 220 166 <1 <8 33 22 8 <2 193 126 
3/25/99 12:44 SF <1 <8 19 <2 4 <2 26 
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• First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

BCC02 12/12/95 20:38 0.42 5 1700 10.0 8.0 24.0 0.88 4.00 1.70 17 8 <1 <10 34 5 <40 <1 51 92 
12/12/95 21:38 

1/19/96 06:37 2.18 5 1300 140.0 8.1 24.0 0.82 3.90 1.60 410 65 <1 50 35 18 10 <1 140 276 
1/19/96 07:37 

1/31/96 02:56 1.54 5 1500 90.0 7.8 21.0 0.24 2.60 1.30 200 28 <1 <10 35 13 10 <1 92 278 
1/31/96 03:56 

3/4/96 13:22 8.68 5 990 160.0 8.1 18.0 0.81 3.20 1.70 360 32 <1 10 33 30 12 <1 160 168 
3/4/96 14:22 

10/30/96 5:24 3.89 5 1600 370.0 7.6 22.0 1.50 12.00 3.60 710 160 22 70 49 31 1 400 270 
' 10/30/96 6:24 SF <1 <10 21 <2 14 <1 100 

11/21/96 8:00 4.56 5 340 130.0 7.5 9.9 1.10 6.50 3.30 220 26 <10 90 29 16 <1 280 60 
11/21/96 9:00 

12/9/96 13:10 8.72 5 1300 150.0 8.0 18.0 0.31 3.10 1.40 320 37 <1 <10 34 26 10 <1 150 294 

12/9/96 14:10 

12/27/96 11:51 2.89 5 1900 180.0 8.1 40.0 0.54 3.40 1.80 250 40 <1 <10 24 31 9 <1 180 264 

12/27/96 12:51 

9/25/97 8:22 8.74 5 1500 61 7.1 15.0 2 9.9 2.00 100 31 <1 <10 30 11 28 <1 210 210 

9/25/97 9:22 SF 1 <10 25 7 19 <1 320 

11/10/97 17:42 6.07 5 42.0 <1 <10 32 5 16 <1 160 404 

11/10/97 18:42 

1/29/98 9:16 64.33 5 390 61 7.6 11.0 4.2 2.2 490 45 3 18 44 40 22 <1 250 88 
1/29/98 10:16 SF <1 <10 30 15 13 <1 7a 

11/8/98 3:27 3.31 5 1520 145 7.8 21.0 0.75 11.6 4.28 660 200 <1 18 92 36 20 <2 313 275 

11/8/98 4:27 SF <1 <8 38 8 12 <2 92 

Appendix 4.12 

0014371



• .---........., 
\ 

First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

BCC02 1/25/99 4:05 4.26 5 <1 <8 32 11 7 <2 88 368 
1/25/99 5:05 SF <1 <8 15 <2 5 <2 16 

3/11/99 10:45 0.35 5 1670 13 8.4 19.4 0.25 2.1 0.40 34 12 <1 <8 35 4 5 <2 56 445 
3/11/99 11:45 SF <1 <8 25 <2 6 <2 25 

3/15/99 9:44 31.23 5 220 78 7.8 5.0 0.41 3.9 1.25 590 130 17 59 38 12 <2 283 50 
3/15/99 10:44 SF 12 16 <2 7 <2 15 

3/25/99 12:03 4.05 5 1680 31 8.2 17.7 0.17 2.2 0.61 130 80 <1 <8 32 9 7 <2 81 318 
3/25/99 13:03 SF <1 <8 23 4 5 <2 36 
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• First Flush Data 

Vol. No. EC Turb pH NOJ NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

EGWC05 12/12/95 20:35 2.35 5 1200 180.0 7.9 14.0 0.61 8.40 2.40 300 61 <1 10 70 29 <40 <1 310 304 
12/12/95 21:35 

1/16/96 17:17 6.08 5 1000 78.0 7.6 14.0 0.40 7.50 2.10 210 58 <10 59 24 19 3.2 200 262 
1/16/96 18:17 

3/4/96 12:07 1.75 5 450 64.0 7.9 9.3 0.28 3.30 1.00 76 26 <1 <10 36 10 13 1.5 130 254 
3/4/96 13:07 

11/21/96 7:25 4.34 5 620 580.0 7.5 12.0 <0.1 5.70 1.80 93 22 <1 <10 52 3 20 <1 150 160 
11/21/96 8:25 

12/9/96 12:39 3.66 5 900 180.0 7.9 6.9 0.12 2.50 1.10 110 26 <1 <10 32 13 9 <1 120 164 
12/9/96 13:39 

12/27/96 10:05 0.67 5 1500 32.0 8.2 14.0 0.19 1.70 0.50 31 7 <1 <10 27 5 23 <1 97 470 
12/27/96 11 :05 

1/21/97 20:03 33.29 5 560 90.0 7.9 13.0 0.20 2.20 1.10 190 46 <1 <10 28 11 44 <1 190 144 
1/21/97 21:03 

' 9/25/97 9:08 6.10 5 360 680 7.5 6 12.0 5 860 180 8 24 110 110 30 930 320 
9/25/97 10:08 SF 1 <10 13 4 12 <1 340 

11/10/97 11:45 0.62 5 11 <1 <10 43 7 12 <1 160 420 
11110/97 12:45 

11/26/97 9:18 20.76 5 570 390 8.6 5 . 1 7.3 5 880 720 2 <10 50 66 12 <1 140 

11/26/97 10:18 SF <1 <10 8 <2 <4 <1 39 

12/18/97 12:55 88.30 5 460 220 7.4 8 <0.5 3.6 2 460 72 <1 15 48 45 17 <1 270 124 

12/18/97 13:55 SF <1 <10 16 <2 4 <1 35 

1/3/98 0:54 1.70 5 1100 67 7.6 13 <0.5 2.9 78 23 <1 <10 27 14 6 <1 93 280 

1/3/98 1:54 SF <1 <10 14 <2 <4 <1 30 

1/9/98 9:44 2.90 5 1500 35 8.0 16 <0.5 3.0 64 23 10 <10 34 11 22 <1 -140 420 
1/9/98 10:44 SF <10 <10 21 <2 7 <1 :1-00 

1/29/98 6:23 5.41 5 1100 22 7.8 13 <0.5 3.0 0.73 96 30 <1 <10 34 12 11 <1 54 300 

1/29/98 7:23 SF <1 <10 24 2 7.0 <1 .:.10 
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• • First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TS$ vss Cd Cr Cu Pb Ni Ag Zn Hardness, 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/l ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

EGWC05 2/14/98 8:53 20.61 5 910 64 7.7 16 <0.5 2.6 1.0 180 39 <1 7.7 36 19 9 <1 87 240 

2/14/98 9:53 SF <1 4 20 7 5 <1 42 

5/12/98 14:29 6.43 5 1310 12 8.2 22 <0.05 2-,.8 G 60 32 <0.5 6 32 6 <4 <2 57 376 

5/12/98 15:29 SF <0.5 5 26 <2 <4 <2 32 

-11/8/98 3:00 35.56 5 1400 22 . 7.9 11.0 0.4 4.4 0.9 120 80 <1 11 34 8 9 <2 -176 385 

11/8/98 4:00 SF <1 <8 19 <2 8 <2 105 

3/11/99 10:41 0.94 5 1180 11 8.1 9.6 0.1 1.8 1.5 26 24 <1 <8 28 6 6 <2 88 365 

3/11/99 11 :41 SF <1 <8 22 <2 5 <2 57 

3/15/99 10:09 33.93 5 205 35 7.5 4.8 0.5 4.3 1.0 390 140 16 65 60 13 <2 368 112 

3/15/99 11 :09 SF <1 <8 7 <2 <4 <2 20 

3/20/99 7:06 1.67 5 1250 5 7.9 8.0 <0.05 1.6 0.2 4 <1 <1 <8 32 4 5 <2 60 366 

3/20/99 B:06 SF 1 <B 29 3 7 <2 55 

3/25/99 11:33 5.82 5 955 23 7.8 4.7 <0.05 2.4 0.5 78 30 <1 <8 27 10 8 <2 105 316 

3/25/99 12:33 SF <1 <8 17 <2 5 <2 36 
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• • First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

WMCC04 12/12/95 21:19 5.70 4 740 590.0 7.3 25.0 2.90 26.00 13.00 2100 380 3 32 480 140 55 1100 185 
12/12/95 22:19 

1/16/96 16:36 1.74 5 1100 45.0 7.7 27.0 1.30 10.00 2.40 160 59 10 <10 84 24 15 3.4 280 304 
1/16/96 17:36 

1/19/96 05:07 1.36 5 910 25.0 8.0 25.0 0.82 4.30 0.90 56 29 <1 <10 39 9 6 <1 140 258 
1/19/96 06:07 

1/31196 01:46 2.83 5 930 12.0 8.0 14.0 0.33 2.30 0.77 38 16 <1 13 41 10 7 <1 110 258 
1/31/96 02:46 

3/4/96 11:35 2.63 5 1100 56.0 8.2 14.0 0.46 2.00 0.78 67 23 <1 <10 34 14 24 <1 130 258 
3/4/96 12:35 

1 ·10130/96 5:00 77.83 5 550 270.0 7.1 13.0 1.50 8.20 4.00 520 110 2 21 83 50 31 <1 530 170 

· 10/30/96 13:00 SF <1 <10 23 <2 14 <1 150 

11121/96 7:04 4.80 5 250 160.0 7.4 6.2 0.59 4.80 2.40 260 42 18 83 41 14 <1 290 94 
11/21/96 8:04 

12/9/96 14:00 9.64 5 2 35 85 88 30 420 66 
12/9/96 15:00 

12/27/96 10:00 0.64 5 960 140.0 7.9 15.0 0.27 2.40 0.61 58 15 <1 <10 23 8 5 1.1 130 320 

12/27/96 11:00 

9/25/97 9:32 1.57 5 930 240 7.0 9.5 3 21.0 5 510 120 2 16 89 44 29 2 720 330 
9/25/97 10:32 SF <1 <10 32 5 37 <1 340 

11/10/97 11 :24 0.54 5 25.0 <1 <10 56 17 20 <1 410 240 

11/10/97 12:24 SF 

12/18/97 12:25 24.94 5 510 130 7.7 8.5 0.6 3.1 1.7 640 170 <1 20 39 59 10 <1 270 134 

12/18/97 13:25 SF <1 <10 16 <2 <4 <1 22 
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• "-.. ___ , • First Flush Data 

Vol. No. EC Turb pH NOJ NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

WMCC04 1/29/98 7:04 15.66 5 390 10 7.4 12.0 1.2 5.0 1.3 98 43 <1 <10 46 13 9 <1 450 114 
1/29/98 8;04 SF <1 <10 28 <2 7 <1 2-2 

5/12/98 12:25 0.76 5 1660 3.1 8.3 20.0 <0.05 3,,2 68 36 <1 <4 17 <2 <4 <2 35 440 
5/12/98 13:25 SF 1 5 15 <2 <4 <2 31 

3/11/99 10:28 2.42 5 1130 23 8.3 19.6 0.7 3.7 0.5 60 40 <1 <8 76 17 8 <2 210 326 
3/11/99 11:28 SF <1 <8 42 4 5 <2 98 

3/20/99 6:14 0.38 5 1010 5 7.7 14.9 0.3 2.2 0.6 22 15 <1 <8 36 4 5 <2 87 300 
3/20/99 7:14 SF <1 <8 31 <2 7 <2 67 

3/25/99 11:45 9.38 5 525 23 7.7 6.5 0.4 3.9 1.4 170 62 <1 9 50 25 9 <2 227 140 

3/25/99 12:45 SF <1 <8 19 <2 <4 <2 32 
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• 0 
First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

SADF01 10/30/96 7:40 9.32 5 770 1200.0 7.0 18.0 2.00 15.00 9.20 2100 260 5 83 130 190 73 1300 270 
10/30/96 8:40' SF <1 <10 11 <2 19 <1 130 

11/21/96 8:35 8.32 5 530 360.0 7.3 8.8 1.10 6.80 3.80 670 78 <1 30 97 11 20 <1 360 194 
11/21/96 9:35 

12/9/96 16:30 33.47 5 130 300.0 7.5 2.1 0.11 1.90 1.90 210 24 <1 19 48 54 13 <1 280 50 
12/9/96 17:30 

1/1/97 11:00 0.26 5 740 98.0 7.5 5.8 0.50 1.60 0.69 140 45 <10 45 38 18 <1 240 224 
1/1/97 12:00 

9/25/97 11:33 34.55 5 500 1500 7.3 3 1.1 16.0 9.4 2100 330 <1 54 310 260 67 <1 1400 160 

9/25/97 12:33 SF 1.5 <10 56 45 23 <1 260 

11/10/97 8:17 0.25 5 45 2 <10 74 19 27 <1 440 610 
11/10/97 9:17 

11/26/97 9:39 3.27 5 270 730 8.5 6 1.1 7.3 4.8 1100 910 3 53 180 230 38 <1 70 

11/26/97 10:39 SF <1 <10 11 <2 <4 <1 37 

12/6/97 4:06 279.27 5 110 250 8.1 2 0.3 2.4 a 410 360 <1 12 42 43 15 <1 a40 35 

12/6/97 5:06 SF <1 <10 13 9.0 <4 <1 +0 

1/3/98 3:18 0.60 5 11 1.3 4.7 1.0 57 <1 <10 75 18 10 <1 180 256 

1/3/98 4:18 SF <1 <10 53 6 8 <1 110 

1/9/98 5:19 0.12 5 18 <0.5 0.85 <0.2 <10 <10 25 <2 13 <1 63 870 

1/9/98 6:19 SF <10 <10 23 <2 8.0 <1 -1-10 

2/14/98 8:58 19.50 5 500 85 7.4 8.4 <0.5 8.6 190 33 <1 12 38 22 7 <1 195 110 

2/14/98 9:58 SF <1 2 18 2 4 <1 297 

2/19/98 20:07 16.64 5 670 75 7.7 11.5 <0.5 3.3 0.9 <1 16 37 35 10 <1 145 176 

2/19/98 21:07 SF <1 3 15 5.20 3 <1 31 

11/8/98 2:41 15.67 5 835 80 7.0 9.2 1.7 12.2 4.6 500 240 3 16 99 48 21 <2 850 230 

11/8/98 3:41 SF <1 <8 24 4 13 <2 326 

2/4/99 19:13 0.30 5 1810 15 7.9 16.7 0.5 2.3 0.5 29 19 <1 <B 23 6 <4 <2 117 600 

2/4/99 20:13 SF <1 <8 17 4 <4 <2 90 
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• c/ 
First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac•ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

SADF01 2/9/99 17:00 0.69 4 1050 28 7.8 10.6 0.3 2.6 0.6 120 40 <1 <8 38.8 25 8.44 <2 223 340 
2/9/99 17:45 SF <1 <8 17 <2 5.4 <2 81.2 

3/15/99 8:32 0.54 5 780 28 7.5 9.2 0.8 3.5 0.6 130 46 10 56 24 7 <2 299 220 
3/15/99 9:32 SF <1 <8 27 <2 <4 <2 120 

3/25/99 12:02 5.48 5 595 26 7.3 6.6 0.7 3.8 0.7 120 14 <8 59 21 10 <2 375 -195 
3/25/99 13:02 SF <1 <8 25 3 7 <2 163 

4/6/99 13:07 3.55 5 1050 62 7.5 11.9 1. 1 7.4 0.5 110 50 <8 68 14 8 <2 384 372 

4/6/99 14:07 
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• • First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

BCF04 9/25/97 10:15 ST 5 2400 190 7.3 10.0 0 4.5 2.5 280 72 <1 15 43 8 23 <1 110 590 
9/25/97 11:15 SF <1 <10 30 3 14 <1 76 .. -----------

1216/97 1:46 ST 5 <1 18 49 9 12 <1 -140 265 
12/6/97 2:46 SF <1 <10 150 <2 <4 <1 38 

2/14/98 9:01 ST 5 330 <1 24 34 6 18 <1 43.0 410 
2/14/98 10:01 SF <1 2 18 <1 5 <1 8 

2/19198 22:20 ST 5 520 310 7.8 4.9 <0.5 1.6 1.5 <1 33 21 11 20 <1 55 124 
2/19/98 23:20 SF <1 3 16 <1 3 <1 5.60 

3/25/98 8:56 ST 5 490 2900 8 .. 21 13.7 0.7 3.6 0.3 4720 353 <20 345 184 67 235 <20 659 330 
3/25/98 9:56 SF 1 4 9 <1 5 <1 14 

11/8198 6:40 ST 5 805 320 7.6 5.3 0.2 4.9 5.2 920 160 2 70 55 18 47 <2 172 190 

11/8198 7:40 SF <1 34 28 7 23 <2 76 

11/28/98 6:27 ST 5 1030 320 7.7 5.7 0.1 4.6 4.0 850 130 2 47 41 16 32 <2 164 248 

11/28/98 7:27 SF <1 <8 9 <2 5 2 <10 

1/25/99 9:31 ST 5 650 116 8.0 4.6 0.1 1.6 1.9 300 100 <1 21 32 6 17 <2 67 168 

1/25/99 10:31 SF <1 <8 12 <2 5 <2 18 

4/6/99 13:09 ST 5 1470 436 8.0 3.9 0.3 3. 1 2.5 580 120 <1 41 43 11 29 <2 118 250 

4/6/99 14:09 SF <1 <8 17 <2 <4 <2 <10 
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• First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mgfl mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

SDMF05 9/25/97 10:53 21.94 5 2500 120 7.6 35 <0.1 5.1 3 290 75 2 <10 24 8 12 <1 180 632 

9/25/97 11:53 SF <10 16 3 6 <1 110 

11/26/97 11:23 170.80 5 670 1600 8.1 11 9.4 8 2200 1900 8 72 150 97 46 <1 850 122 

11/26/97 12:23 SF <1 <10 6 <2 <4 <1 44 

12/6/97 4:25 680.23 5 280 1200 7.8 4 0 6.1 7- 2000 1800 5 75 98 63 66 <1 a-10 85 

1216/97 5:25 SF <1 <10 14 6 5 <1 7-2 

12/18/97 15:04 159.02 5 1600 240 7.9 41 <0.5 2.2 2.0 430 51 <1 <10 27 13 14 <1 110 460 

12/18/97 16:04 SF <1 <10 11 <2 <4 <1 25 

1/3/98 6:46 2.23 5 3000 18 8.2 81 <0.5 1.0 0 26 9 <1 <10 18 3 <4 <1 15 694 

1/3/98 7:46 SF <1 <10 16 <2 <4 <1 <10 

1/9/98 15:31 4.73 5 3100 15 8.4 570 <0.5 1.2 0 28 11 <10 <10 18 4 <1 sa 800 

1/9/98 16:31 SF <10 <10 13 <2 <4 <1 G4 

2/3/98 8:34 254.82 5 4 41 58 29 40 <1 170 

2/3/98 9:34 

2/14/98 10:12 58.73 5 2000 160 8.0 53 <0.5 1.6 2 370 42 <1 12 25 11 9 <1 77 510 

2/14/98 11: 12 SF <1 2 12 1 6 <1 14 

2/19/98 20:46 72.67 5 2200 59 8.0 53 <0.5 1.0 2 <1 8 16 6 6 <1 23 640 

2/19/98 21:46 SF <1 2 11.0 2 3 <1 9 

3/25/98 8:02 7.22 5 2460 21 7.84 41 <0.1 <1.0 0.3 3090 21 <1 6 29 4 5 4 57 590 

3/25/98 9:02 SF <1 4 28 2 5 75.0 

5/12/98 15:25 21.32 5 1690 39 8. 1 37 <0.05 'b-7- ;J.,-2 200 40 <0.50 12 24 5 4 <2 45 460 

5/12/98 16:25 SF <0.50 7 15 <2.00 <4.00 <2 14 

11/8/98 4:59 86.18 5 2220 48 8.1 44.0 0.5 2.8 1.5 150 70 <1 11 20 5 8 <2 55 600 

11/8/98 5:59 SF <1 <8 10 <2 6 <2 15 
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• First Flush Data 

Vol. No. EC Turb pH NOJ NHJ TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

SDMF05 11/28/98 6:12 25.53 5 <1 9 20 4 6 <2 47 820 

11/28/98 7:12 SF <1 <8 14 <2 5 <2 23 

1/25/99 5:15 5.76 5 2520 21 8.3 58.1 0.2 1.4 1.0 80 20 <1 <8 29 3 4 <2 26 700 

1125/99 6:15 SF <1 <8 19 <2 5 <2 11 

2/4/99 20:31 3.06 5 2490 16 8.3 48.4 <0.05 1.6 0.7 43 13 <1 <8 20 <2 <4 <2 17 700 

2/4/99 21:31 SF <1 <8 14 <2 <4 <2 11 

2/9/99 19:16 3.62 5 2460 23 8.5 48.4 <0.05 2.0 0.5 64 22 <1 <8 23 <2 6 <2 30 686 

2/9/99 20:16 SF 

3/11/99 13:09 2.53 5 2560 14 8.4 56.8 0.1 1.3 0.2 36 12 <1 <8 35 2 <4 <2 31 660 

3/11/99 14:09 SF <1 <8 27 <2 <4 <2 17 

3/15/99 10:10 3,67 5 2380 13 8.2 65.6 0.3 1.5 0.4 44 16 <1 10 27 3 <4 <2 39 1875 

3/15/99 11 :10 SF <1 <8 11 <2 <4 <2 12 

4/6/99 15:07 12.00 5 2810 27 8.5 48.0 0.1 1.5 0.3 45 15 <1 <8 23 2 <4 <2 40 746 

4/6/99 16:07 
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• ---· • First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac.ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

LANF08 11/21/96 9:23 3.26 4 410 110 7.1 6.0 0.68 3.4 1.40 130 28 2 <10 78 32 19 <1 260 112 

11/21/96 10:23 

12/9/96 12:55 4.15 5 1800 180 7.6 16.0 0.30 3.9 1.80 320 51 12 48 21 10 <1 300 474 

12/9/96 13:52 

1/1/97 22:12 2.20 5 1900 64 7.6 14.0 0.39 1.9 0.51 81 20 <1 <10 38 7 6 <1 120 504 

1/1/97 23:12 

1/21/97 20:42 ST 2 48.0 <0.1 1.1 0.66 1.2 <10 33 3.9 5.9 <1 <10 1850 

1/21/97 21:42 

2/11/97 0:41 ST 5 3000 98 7.8 37.0 1.0 4.3 1.0 120 32 1.2 <10 40 5.1 9.8 1.0 170 940 

2/11/97 1:41 

11/10/97 8:47 19.85 4 40.0 1350 

11/10/97 9:32 <1 <10 73 4 18 <1 250 

11/26/97 9:36 2.11 5 1400 630 8.2 8.7 0 5.0 4 1100 910 3 38 150 100 43 <1 640 304 

11/26/97 10:36 SF <1 <10 14 <2 <4 <1 42 

12/6197 .3:59 ST 5 460 200 7.7 4.2 0 2.8 2- 310 260 10 5 35 16 . 3 260 90 

12/6/97 4:59 SF <1 <10 6 <2 <4 <1 45 

12/18/97 13:43 ST 5 1400 360 7.4 14.0 0.70 5.6 3 660 100 3 29 94 44 22 <1 420 328 

12/18/97 14:43 SF <1 <10 20 <2 4.0 <1 36 

1/9/98 17:37 ST 5 320 250 7.7 2.0 0.50 3.2 2 800 110 <10 28 80 59 25 <1 470 70 

1/9/98 18:37 SF <10 <10 10 <2 5 <1 84 

2/14/98 9:09 3.32 5 2000 50 7.7 20.4 <0.5 1.9 180 32 10 38 17 9 1.40 91 420 

2/14/98 10:09 SF <1 4 15 2 5 <1 24 

2/19/98 12:30 0.66 5 4800 2.1 8.1 34.6 <0.5 <1 10 <1 4 17 4 5 <1 30 >1500 

2/19/98 13:30 SF <1 4 15 2 6.40 <1 22 

3/25/98 5:44 1.37 5 2940 42 7.6 30.6 0.5 1.5 <0.1 143 34 17 70 15 9 <1 157 775 

3/25/98 6:44 SF <1 15 59 2 8.80 <1 119 

Appendix 4.12 

0014382



• • • 
First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ugfL ug/L ug/L ug/L ug/L mg/L 

LANF08 11/8/98 2:50 0.29 3 1940 150 7.3 19.0 1.0 16.6 5.8 700 260 3 33 119 42 28 <2 698 435 
11/8/98 3:20 SF <1 <8 22 <2 14 <2 95 

11/28/98 4:50 1.19 5 2 21 77 29 20 <2 406 434 
11/28/98 5:50 SF 2 <8 25 <2 9 <2 73 

1/25/99 3:23 0.73 5 2 11 62 15 9 27 199 280 
1/25/99 4:23 SF <1 <8 21 <2 4 <2 40 

2/4/99 18:24 0.55 5 3630 28 8.1 17.2 0.2 2.4 0.4 70 12 9 32 6 <4 <2 110 1020 
2/4/99 19:24 SF <1 <B 18 <2 <4 <2 55 

2/9/99 17:09 0.86 5 1490 26 7.5 14.5 0.2 3.3 0.7 230 100 12 106 19 11 <2 316 470 

2/9/99 16:09 SF <1 <8 19 2 6 <2 76 

3/11/99 10:40 0.63 5 25.6 0.7 3.3 0.9 10 77 12 10 <2 220 752 

3/11/99 11:40 

3/15/99 9:35 2.84 5 1360 68 7.5 18.3 0.4 3.7 0.7 280 90 2 20 64 31 10 <2 264 430 

3/15/99 10:35 SF <1 <8 15 <2 <4 <2 48 

3/25/99 12:09 0.55 5 2070 68 7.5 24.9 0.5 4.5 1.3 380 92 2 16 72 30 17 <2 370 476 

3/25/99 13:09 SF <1 <8 14 <2 6 <2 33 

Appendix 4.12 

0014383



• First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mgfl mgfl mg/l mgfl mg/L mg/L ug/l ug/L ug/L ug/L ug/L ugfl ug/l mg/L 

CMCG02 1117/98 22:47 0.10 5 1340 14.0 7.9 <1.3 0.1 4.5 5.81 80 40 <1 <8 29 5 6 <2 327 295 
1117198 23:47 SF <1 <8 18 <2 4 <2 211 

11/28/98 4:49 8.38 5 205 22.0 6.9 4.8 0.1 4.8 1.87 180 82 11 76 37 12 <2 362 60 
11/28/98 5:49 SF <1 <8 28 <2 7 <2 91 

1/25/99 . 3:34 0.04 5 -160 19.0 6.8 3.4 3.6 2.75 140 74 <1. 9 70 19 10 <2 240 . 60 

1/25/99 4:34 SF <1 <8 30 <2 7 <2 76 

2/4/99 18:07 0.39 5 250 32.0 7.4 7.5 3.6 1.59 72 26 <1 10 50 14 9 <2 228 75 

2/4/99 19:07 SF <1 <8 38 2 7 <2 128 

2/9/99 16:04 0.67 5 260 24.0 7.4 5.7 0.3 4.5 1.71 100 48 <1 9 87 22 14 <2 327 86 
2/9/99 17:04 

3/11/99 11: 18 1.16 5 410 27.0 7.4 5.0 5.0 0.58 78 48 11 87 18 14 <2 294 110 

3/11/99 12:18 

3/25/99 11:26 5.81 5 185 30.0 6.6 2.7 0.4 4.0 1.99 200 36 <1 9 62 22 12 <2 368 48 

3/25/99 12:26 SF <1 <8 25 <2 7 <2 134 
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.I / 

First Flush Data 

Vol. No. EC Turb pH NOJ NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

BARSED 12/12/95 22:48 1.43 5 1800 1100.0 7.4 42.0 1.80 20.00 10 1300 200 7.1 58 150 60 63 <1 640 130 
12/12/95 23:48 

1/19/96 06:18 5.44 5 1300 220.0 7.8 48.0 0.58 4.50 2.30 380 69 16 46 13 13 <1 140 366 
1/19/96 07:18 

1/31/96 03:51 1.02 5 1300 360.0 8.1 33.0 0.20 6.90 2.60 470 71 25 49 16 17 1.6 130 354 
1/31/96 04:51 

2/19/96 20:47 1.87 5 2000 130.0 7.8 65.0 0.72 5.00 1.60 210 16 <1 <10 26 6 8 <1 91 536 
2/19/96 21:47 

10/30/96 9:55 3.17 6 6 68 170 58 63 2 690 380 
10130/96 11:10 SF <1 <10 14 2 9 <1 48 

11/21/96 9:59 4.37 5 540 530.0 7.6 19.0 1.10 5.80 3.90 970 95 38 76 23 27 <1 240 200 
11/21/96 10:59 

12/9/96 14:43 9.17 4 700 1100.0 7.6 19.0 0.33 5.70 5.90 1800 180 5 55 71 46 41 <1 400 206 
12/9/96 15:28 

2/11/97 0:54 ST 5 2000 1000.0 8.0 74.0 0.85 9.80 4.70 4 30 83 17 32 190 490 
· 2/11/97 1:54 

11/10/97 9:25 1.07 5 50 550 
11/10/97 10:25 SF <1 <10 48 20 15 <1 280 

11/26/97 9:30 19.68 5 1500 1000 7.9 39 0.3 6.1 6.0 1600 1300 3 53 96 50 39 <1 550 314 
11/26/97 10:30 SF <1 <10 8 <2 <4 <1 43 

12/6/97 3:37 175.08 5 240 760 7.9 5 0.4 4.7 8 1200 1000 3 44 67 38 35 <1 44() 50 

12/6/97 4:37 SF <1 <10 7 <2 <4 <1 JS 

12/18/97 14:58 1.32 5 490 940 7.5 13 0.6 5.3 5 1700 190 3 42 93 43 35 <1 380 144 

12/18/97 15:58 SF <1 <10 16 <2 <4 <1 <10 

1/9/98 13:38 1.69 5 1700 140 8.0 19 <0.5 2.8 210 44 <10 <10 44 11 9.0 <1 2.00 500 

1/9/98 14:38 SF <10 <10 13 <2 <4 <1 2,2() 

2/14/98 9:36 4.79 5 2000 300 8.0 53 <0.5 2.3 2 620 87 20 50 18 15 <1 86 440 

2/14/98 10:36 SF <1.00 3 20 2 8 <1 7 
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• First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

BARSED 3/25/98 9:22 23.73 5 442 470 7.79 16 0.2 3.3 1 1390 104 3 26 76 37 22.0 4.60 178 140 
3/25198 10:22 SF <1.00 4 36 1 4.50 <1 39 

11/8/98 3:23 7.58 5 1120 200 7.5 25 0.4 9.6 6 880 260 2 27 57 32 20 <2 280 290 
11/8/98 4:23 SF 1 14 30 13 11 <2 123 

11/28/98 5:30 29.15 .5 605 260 7.9 10 0.1 3.7. 6 1020 170 . 3 29 63 53 21 <2 386 182 
11/28/98 6:30 SF <1 <8 12 <2 <4 <2 11 

1/25/99 4:00 11.62 5 1010 140 8.0 34 0.1 3.6 3 390 50 
1/25/99 5:00 s 

2/9/99 17:04 0.84 5 1260 240 8.0 38 0.1 3.6 2 390 132 16 42 29 14 <2 183 470 
2/9/99 18:04 SF <1 <8 12 <2 4 <2 17 

3/11/99 10:02 0.84 5 1590 340 8.2 29 0.1 6.2 4 720 200 3 32 89 55 25 <2 481 444 
3/11/99 11:02 SF <1 <8 19 <2 <4 <2 15 

3/15/99 10:36 12.69 5 630 350 7.7 25 1.2 9.9 3 1410 220 4 37 79 36 25 <2 374 205 
3/15/99 11:36 SF <1 8 16 4 5 <2 69 
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First Flush Data 

Vol. No. EC Turb pH N03 NHJ TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-tt samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

WYLSED 3/4/96 16:40 5.17 5 1500 50.0 8.4 41.0 0.17 2.00 0.75 64 16 <1 <10 19 <2 7 <1 35 402 
3/4/96 17:40 

10/30/96 7:59 0.35 5 1400 160.0 7.2 78.0 2.20 11.00 3.20 340 90 1 <10 41 3 24 <1 340 400 
10/30/96 8:59 SF <1 <10 20 <2 17 <1 180 

11/21/96 10:12 0.35 5 1200 78.0 7.6 32.0 0.77 5.10 2.30 130 27 <1 <10 58 5 13 <1 81 344 
11/21/96 11:12 

12/9/96 13:18 0.12 5 1400 30.0 8.1 52.0 <0.1 1.50 0.56 13 9 <1 <10 24 <2 4 <1 48 440 
12/9/96 14:18 

1/22/97 0:18 1.10 5 1100 360.0 7.8 16.0 0.18 2.50 2.40 580 86 1 15 27 12 12 <1 48 295 
1/22/97 1:18 

2/11/97 1:55 ST 5 1300 31.0 7.8 38.0 <0.1 2.30 0.64 54 30 <1 <10 21 <2 6 <1 37 474 
2/11/97 2:55 

11/10/97 9:46 18.46 5 85 496 
11/10/97 10:46 SF <1 <10 28 2 7 <1 120 

11/26/97 9:40 0.17 5 740 250 8.1 30 0.4 3.9 3 540 460 <1 16 .65 36 16 <1 190 
11/26/97 10:40 SF <1 <10 16 <2 <4 <1 34 

1/9/98 17:30 29.58 2 17 0.50 4.9 4.6 <10 33 59 24 29 <1 330 260 
1/9/98 18:30 SF <10 <10 17 <2 5.4 <1 BO 

2/14/98 9:13 1.20 5 690 120 7.8 22 <0.5 2.4 2 500 46 <1 11 27 7 13 <1 64 190 

2/14/98 10:13 SF <1 2 12 <1.00 12 <1 9 

2/19/98 12:54 1.80 5 870 140 7.9 16 0.5 2.3 5 <1 10 26 6 8 <1 39 232 

2/19/98 13:54 SF <1 8 18 7 <1 29 

3/25/98 6:29 0.55 5 1410 30 7.62 52 0.2 <1.0 525 11 <1 4 20 2.80 7 <1 55 450 

3/25/98 7:29 SF <1 3 18 8 <1 62 

9/4/98 13:44 0.17 4 1290 475 7.5 36 0.8 8.2 2 1050 190 3 24 27 17 17 <2 494 400 

9/4/98 14:29 SF 13 19 5 11 <2 301 
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First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

WYLSED 1125/99 6:16 17.32 5 8 88 276 47 75 <2 484 180 

1/25/99 7:16 SF <1 <8 13 <2 7 <2 <10 

2/4/99 21:26 33.48 6 540 650 7.9 11.4 0.3 4.1 5.51 1730 370 3.62 48.8 70.6 28.2 36.1 <2 256 164 

2/4/99 22:41 SF <1 <8 10.1 <2 <4 <2 10.8 

3/11/99 11: 14 1.07 5 1270 60 8.2 38 0.5 2.7 160 28 <1 8 43 6 8 <2 100 460 

3/11/99 12:14 SF <1 <8 21 <2 5 <2 19 

3/15/99 9:12 2.52 5 910 78 7.7 31 0.3 2.8 440 110 14 35 8 10 <2 122 264 

3/15/99 10:12 SF <1 <8 12 <2 5 <2 15 

11/21/96 12:58 ST 5 2000 60.0 7.5 15.0 0.82 4.10 1.70 130 20 3 11 27 2 51 <1 71 760 

11/21/96 13:58 SF 6 <10 14 <2 39 <1 17 
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First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac·ft samp mg/L mgll mg/L mgll mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

ACJ01 11/8/98 4:59 ST 5 8 22 20 4 41 <2 153 880 
11/8/98 5:59 SF <1 <8 7 <2 20 <2 36 

2/9/99 18:18 ST 4 2520 36 8.3 7.0 0.1 1.7 1.1 110 18 5 11 24 3 42 <2 55 882 
2/9/99 19:18 SF 3 <8 14 <2 32 <2 16 

3/25/99 13:27 ST 5 1840 136 7.8 159.0 0.2 3.1 2.7 380 40 11 32 47 8 58 <2 166 786 
3/25/99 14:27 SF 1 <8 11 <2 23 <2 12 

0SOL03 1/19/96 09:08 0.83 5 1900 65.0 8.1 9.0 0.49 3.10 1.10 100 22 3 <10 22 4 19 <1 58 712 

1/19/96 10:08 

1/31/96 02:58 0.67 5 2100 64.0 8.1 3.3 <0.10 4.20 1.20 92 16 3 <10 30 8 23 1.2 120 736 

1/31/96 03:58 

2/20/96 02:12 2.13 5 2400 29.0 7.7 3.1 <0.10 2.80 0.90 84 <20 2 <10 21 3 13 <1 57 846 

2/20/96 03:12 

10/30/96 6:46 0.29 5 1700 170.0 7.3 15.0 1.60 6.70 3.20 290 68 6 15 62 7 30 <1 510 604 

10/30/96 7:46 F <1 <10 14 <2 18 <1 190 

12/9/96 13:21 0.27 5 1800 51.0 8.0 5.8 0.18 1.80 0.94 72 19 2 <10 22 6 13 <1 110 700 

12/9/96 14:21 

3/25/98 6:00 ST 5 2760 20 7.65 8 0 1.8 <0.1 33 19 1080 

3/25/98 7:00 SF 2 3 14 2 26 <1 54 

11/8/98 5:45 50.52 5 2250 200 7.6 8.4 0.4 6.8 6.1 960 180 10 40 59 47 33 <2 288 755 

11/8/98 6:45 SF <1 <8 9 <2 10 <2 21 

1/25/99 4:30 26.05 5 1680 130 7.7 5.5 0.2 4.0 2.7 730 150 8 19 35 20 28 <2 136 620 

1/25/99 5:30 SF <1 <8 8 <2 12 <2 11 

3/11/99 11:56 0.41 5 2710 28 8.4 3.5 <0.05 1.0 0.5 98 20 3 <8 23 4 16 <2 49 1048 

3/11/99 12:56 SF 2 <8 17 <2 13 <2 17 

3/15/99 9:07 5.28 5 2240 80 8. 1 2.8 0.1 2.1 0.5 300 40 6 12 29 8 15 <2 110 1300 

3/15/99 10:07 SF <8 14 <2 7 <2 18 
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First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mg/l mg/l mg/L mg/l mg/L mg/L ug/l ug/l ug/l ug/L ug/L ug/L ug/L mg/L 

LCW/02 12/12/95 21:41 0.10 5 970 800.0 7.4 19.0 2.00 32.00 21.00 2400 330 9 62 290 490 75 1.6 1300 195 
12/12/95 22:41 

1/19/96 06:02 0.16 5 530 65.0 7.8 6.2 0.31 2.50 1.30 85 16 <1 17 33 14 6 <1 94 150 
1/19/96 07:02 

2/20/96 02:21 0.19 5 720 170.0 7.6 3.0 0.20 3.20 1.80 210 42 <1 13 33 19 11 <1 110 196 
2/20/96 03:21 

10/30/96 5:51 0.63 5 1500 1300.0 7.3 24.0 3.40 25.00 15.00 2900 520 10 60 490 780 86 1 1600 448 
10/30/96 6:51 SF <1 <10 32 13 19 <1 130 

11/21/96 11:07 0.11 5 510 170.0 7.4 6.2 0.72 5.20 3.30 300 76 <1 17 100 28 17 <1 330 162 
11/21/96 12:07 

12/9/96 13:21 0.14 5 530 420.0 7.5 5.4 0.23 3.10 2.10 280 59 <1 18 45 33 15 <1 190 150 

12/9/96 14:21 

3/11/99 13:19 0.04 5 980 230 8.6 4.1 0.1 2.3 0.4 170 26 50 54 31 35 <2 153 320 

3/11/99 14:19 SF <1 <8 16 <2 <4 <2 <10 

3/15/99 10:05 0.04 5 600 170 8.1 4.7 0.2 2.2 1.1 680 90 <1 42 56 23 31 <2 130 185 

3/15/99 10: 19 SF <1 <8 15 <2 <4 <2 <10 
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First Flush Data 

Vol. No. EC Turb pH N03 NHJ TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

PDCM01 10/30/96 7:17 ST 5 1800 1400.0 7.1 30.0 4.90 21.00 19.00 5800 580 120 250 80 49 630 3 2100 550 

. 10/30/96 8:17 SF 2 <10 17 <2 93 <1 72 

11/21196 13:52 ST 5 350 200.0 7.2 3.2 0.44 2.80 2.70 570 56 3 32 43 16 32 <1 160 118 
11/21/96 14:52 

2/14/98 9:36 ST 5 940 200 7.2 7.1 <0.5 2.2 2 730 69 5 30 40 15 43 <1 69 200 
2/14/98 10:36 SF 3 11 1 19 <1 15 

3/25/98 6:14 ST 5 943 180 7.38 8.9 0.2 2.2 <0.1 7430 46 7 27 31 12.0 48 <1 110 290 

3/25/98 7:14 SF 2 3 15.0 2 26 <1 58.0 

11/8/98 5:51 ST 5 435 95 7.3 4.2 0.4 2 3.4 470 90 6 28 32 10 32 <2 195 110 

11/8/98 6:51 SF <1 <8 10 <2 11 <2 24 

11/28/98 5:08 ST 5 6 31 37 12 35 <2 209 160 

11/28/98 6:08 SF <1 <8 10 <2 10 <2 19 

2/9/99 17:32 ST 5 850 190 7.4 3.2 0.3 4.6 2.9 150 16 10 39 52 20 56 <2 329 264 

2/9/99 18:32 SF <1 <6 6 <2 14 <2 20 

3/11/99 11:27 ST 5 1520 ·130 7.7 6.1 0.7 1.9 1.9 100 30 21 26 70 18 61 <2 433 464 

3/11/99 12:27 SF 1 <8 15 <2 28 <2 31 

3/25/99 11:59 ST 5 1490 112 7.4 6.1 0.7 6.5 4.1 510 420 14 26 90 19 70 <2 444 394 

3/25/99 12:59 SF 3 <8 23 <2 30 <2 35 

417/99 2:16 ST 5 3350 194 7.9 6.1 0.3 1.9 0.9 500 110 9 21 30 6 67 <2 165 952 

417/99 3:16 
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First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

SDCM02 11/21/96 12:37 ST 5 2200 350.0 7.5 9.8 1.30 9.70 5.20 660 140 7 26 110 80 58 <1 700 440 

11/21/96 13:37 

3/25/98 6:12 ST 5 2860 140 7.38 12.8 0.2 5.5 <0.1 2620 81 17 10.0 36 19 105 <1 175 865 
3/25/98 7:12 SF 3.40 3 28 2 59.0 <1 53.0 

3/11/99 10:58 ST 5 3740 68 8.5 5.0 0.3 2.3 1.5 250 60 10 12 71 24 60 <2 360 1080 
3/11/99 11:58 SF 2 <8 34 <2 30 <2 42 

3/15/99 8:26 ST 5 2040 76 7.7 5.5 0.6 3.0 1.0 360 130 6 11 47 22 36 <2 285 688 
3/15/99 9:26 SF 2 <8 22 4 23 <2 79 

4/6/99 13:41 ST 5 3080 122 7.9 4.8 0.6 6.1 1.4 280 130 6 10 52 19 44 <2 264 800 

4/6/99 14:41 SF <1 <8 29 <2 19 <2 29 

4/18/96 0:33 ST 5 2100 4.7 9.0 <0.2 0.57 1.10 1.30 25 13 2 <10 14 <2 23 <1 28 686 

4/18/96 1:33 
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Appendix 4.13: 
Precipitation, Runoff and Tides during Harbors/Bays Sampling 
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Newport Bay Sampling during a March 1995 Storm 

Tributary Discharge and Precipitation during Newport Bay Sampling 
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• Newport Bay Samp.ling During a March 1995 Storm 

Tributary Discharge and Precipitation during Newport .Bay Sampling 
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Newport Bay Samping during a January-February 1996 Storm 

Tributary Discharge and Precipitation during Newport Bay Sampling 
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Newport Bay Sampling during a February 1996 Storm 

Tributary Discharge and Precipitation during Newport Bay Sampling 
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Newport Bay Sampling during a November 1996 Storm 

Tributary Discharge and Precipitation during Newport Bay Sampling 
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Newpo.rt Bay Sampling during a December 1997 Storm 

Tributary Discharge and Precipitation during Newport Bay Sampling 
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Newport Bay Sampling during a February 1998 Storm 

Tributary Discharge and Precipitation during Newport Bay Sampling 
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• Newport Bay Sampling during a March 1998 Storm 

Tributary Discharge and Precipitation during Newport Bay Sampling 
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Newport Bay Sampling during an April 1999 Storm 
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• Huntington Harbour Sampling during a November 1994 Storm 

Tributary Discharge and Precipitation during Huntington Harbour Sampling 
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• Huntington Harbour Sampling during a March 1995 Storm 

Tributary Discharge and Precipitation during Huntington Harbour Sampling 
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• Huntington Harbour Sampling during a December 1995 Storm 

Tributary Discharge and Precipitation during Huntington Harbour Sampling 
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Huntington Harbour Sampling during a March 1996 Storm 

Tributary Discharge and Precipitation during Huntington Harbour Sampling 
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Huntington Harbour Sampling during a November 1996 Storm 

Tributary Discharge and Precipitation during Huntington Harbour Sampling 
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• Huntington Harbour Sampling during a January 1997 Storm 

Tributary Discharge and Precipitation during Huntington Harbour Sampling 
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Huntington Harbour Sampling during a January 1998 Storm 

Tributary Discharge and Precipitation during Huntington Harbour Sampling 
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Huntington Harbour Sampling during a May 1998 Storm 

Tributary Discharge and Precipitation during Huntington Harbour Sampling 
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Huntington Harbour Sampling during a March 1999 Storm 

Tributary Discharge and Precipitation during Huntington Harbour Sampling 
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Chemistry, Toxicity and Benthic Community Conditions 
of Selected Southern California Bays and Estuaries 

Figure 1 
Sampling Locations in Newport Bay 

for NOAA/ SWRCB/ EPA Study 

Station No. 

85001 
85002 
85003. 
85004 
85005 
85006 
85007 
85008 
85009 
85010 
85011 
85012 
85013 
85014 
85015 
85016 
85017 
85018 

Station Name 

NEWPORT BAY (523) 
NEWPORT BAY (616) 
NEWPORT BAY (791) 
NEWPORT BAY (877) 
NEWPORT BAY (949) 
NEWPORT BAY (1009) 
NEWPORT BAY (431) 
NEWPORT BAY (670) 
NEWPORT BAY (705) 
NEWPORT BAY (819) 
NEWPORT BAY (905) 
NEWPORT BAY {1064) 
NEWPORT BAY (RHINE CHANNEL) 
NEWPORT BAY {NEWPORT ISLAND) 
NEWPORT BAY (ARCHES STORM DRAIN) 
NEWPORT BAY (Y ACHTMANS COVE) 
NEWPORT BAY (UNIT II BASIN) 
NEWPORT BAY (UNIT I BASIN) 

Sampling Design 

RANDOM 
RANDOM 
RANDOM 
RANDOM 
RANDOM 
RANDOM 
RANDOM 
RANDOM 
RANDOM 
RANDOM 
RANDOM 
RANDOM 
DIRECTED 
DIRECTED 
DIRECTED 
DIRECTED 
DIRECTED 
DIRECTED 

R = Sampling sites selected using EPA's EMAP stratified random sampling design intended 
to assess the spatial extent of toxicity. 

D = Sampling sites selected using a directed point sampling design intended to investigate 
potential toxic hotspots. 
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Chemistry, Toxicity and Benthic Community Conditions at Selected 
Southern California Bays and Estuaries 

Station No. 

95004 
95005 
95016 
95017 

Figure 2 
Sampling Locations in Dana Point Harbor 

for NOAA/ SWRCB/ EPA Study 

Station Name 

DANA POINT HARBOR (386) 
DANA POINT HARBOR (COMMERCIAL BASIN) 
DANA POINT HARBOR (396) 
DANA POINT HARBOR (STORM DRAIN) 

Sampling Design 

RANDOM 
DIRECTED 
RANDOM 
DIRECTED 

R = Sampling sites selected using EPA's EMAP stratified random sampling design intended to 
assess the spatial extent of toxicity. 

D = Sampling sites selected using a directed point sampling design intended to investigate 
potential toxic hotspots . 
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Figure 3 

/ --"' 

Chemistry, Toxicity and Benthic Community Conditions 
of Selected Southern California Bays and Estuaries 

Figure 4 

-
Total Chlordane Concentrations in Newport Bay 

Sediment Samples for NOAN SWRCB/ EPA Study 
Total PAH Concentrations in Newport Bay 

Sediment Samples for NOAA/ SWRCB/ EPA Study 

TtJ. Chlordane Cone. 

00 10 2.26 ppm-below TEL 
02.26 10 4,79 ppm-below PEL 
94.79 10 SO ppm-:ibove PEI. 

8501 B D 

0 · 0 10 1.684.0(i ppt,.oclow TEL 
Cl 1.684.0610 16.770.S4 ppb-hclow PEL 
a 16,770.5410 200.000 pph-~hove PEL 

TEL= Threshold Effects Level= The geometric mean of the 50th percenlite of lhe "No Effects" data and the 15th percenlile of lhe "Effects" data. 
PEL = Probable Elf eels Level = The geometric mean of the 85th percentile of the "No Effects" data and the 50th percentile of lhe "Effects" data. 
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• 
Figure 5 

Chemistry, Toxicity and Benthic Community Conditions 
of Selected Bays and Estuaries 

Figure 6 
p,p'-DDE Concentrations in Newport Bay 

Sediment Samples for NOAN SWRCB/ EPA Study 
Total DDT Concentrations in Newport Bay 

Sediment Samples for NOAN SWRCB/ EPA Study 

p.p'-DDE Cone. 

0 o cu 2.07 ppb-bclow TEL 
13 2.07 10 374.17 ppb-bclow PEL 
•374.17 to 500 ppb-3bove PITL 

· 85018 0 

85014 D 

~ ~0150 

85013 

Ttl. DDT Cone. 

D O 10 3.89 ppb-bclow 11:.1.· 
0 3.89 10 51.7 ppb-below PEL 
•s 1. 7 to 160 ppb-3hovc PEI. 

TEL = Threshold Effects Level :: The geometric mean of the 50th percentile of lhe "No Effects" dala and the 15th percentile of the "Effects" data. 
PEL = Probable Effects Level = The geomelric mean of the 85th percentile of the "No Effecls" data and the 50th percentile of the "Effects" data. 
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• Chemistry, Toxicity and Benthic Community Conditions 
of Selected Southern California Bays and Estuaries 

Figure 7 
Copper Concentrations in Newport Bay 

Sediment Samples for NOAN SWRCB/ EPA Study 

85018 D 

Figure 8 
Mercury Concentrations in Newport Bay 

Sediment Samples for NOAA/ SWRCB/ EPA Study 

85018 D 

85003 R 

Copper Cone. 

Q O 10 18.7 ppm-below TEL 
Cl 18.7 10 108.2 ppm-below PEL 
•108.210 505 ppm-above PEL 

85016 D 

Mercury Cone. 

00 to 0.13 ppm-helow TEL 
Q0.13 lo 0.696 ppm-below PEL 
•0.696 to 10 ppm-above PEL 

TEL= Threshold Effects Level= The geometric mean of the 50th percentile ol lhe "No Effects" data and the 151h percentile ol lhe "Effects" data. 
PEL = Probable Effects Level = The geometric mean of the 85th percentile of the "No Effects" data and the 50th percentile of the "Eflecls" data. 
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• Chemistry, Toxicity and Benthic Community Conditions 
of Selected Southern California Bays and Estuaries 

Figure g, 
Toxicity of Sediment Interstitial Water Samples 
in Newport Bay to Sea Urchin Fertilization for 

NOAA/ SWRCB/ EPA Study. 

Figure 10 
Benthic Community Degradation in Newport Bay 

Samples for NOAA/ SWRCB/ EPA Study 

85018 D 

65003 A 

Benthic Index 

•o 10 0.3 lmpacled 
00,3 to I Nonimpacled 

65016 D 

Benthic community degradation is assessed using a Benthic Index, calculated based on measures 
of the Total Number of Fauna, Number of Crustacean Species. and Numbers of Positive and Neg
ative Indicator Species. 
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• Chemistry, Toxicity and Benthic Community Conditions 
of Selected Southern California Bays and Estuaries 

Figure 11 Figure 12 
Total Chlordane Concentrations in Dana Point Harbor 
Sediment Samples for NOAA/ SWRCB/ EPA Study. 

Copper Concentrations in Dana Point Harbor 
Sediment Samples for NOAA/ SWRCB/ EPA Study. 

95017 0 

T1l. Chloruanc Cone. 

CIO 10 2.26 ppb-bclow TEL 
fll.26 ,o ~.79 ppb-bcloil• l'EL 
11-1.79 10 8 ppb-obove l'EL 

Copp~r Cnm:. 

a O IO 18.7 Prm•hdClw Tl!I, 
a 18.'I io JO!U rrm·bc:lov.· PEI.. 
IDIOM.210 l.(X,:) rrm·ahow l'EL 

TEL = Threshold Effects Level = The geometric mean of the 50th percentile of the "No Effects" data and the 15th percentile of the "Effects" data. 
PEL = Probable Effects Level = The geometrlc mean of the 85th percentile of the "No Effects" data and the 50th percentile of the "Effects" data. 
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• Cheimistry, Toxicity and Benthic Community Conditions 
of Selected Southern California Bays and Estuaries 

Figure 13 
Toxicity of Sediment Interstitial Water Samples 
in Dana Point Harbor to Sea Urchin Fertilization 

for NOAA/ SWRCB/ EPA Study. 

95,017 0 
I 

Figure 14 
Benthic Community Degradation 
in Dana Point Harbor Samples 
for NOAA/ SWRCB/ EPA Study. 

95017 0 

Benthic Index 

•o 10 0.3 ln1pt1c(Cd 
00.3 lo I Nonimp:ic1cd 

Benlhic community degradatfon is assessed using a Benthic Index, calculated based 
on measures of the Total Number of Fauna, Number of Crustacean Species, and 
Numbers of Positive and Negative Indicator Species. 
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Station Name 

Anaheim Bay/Navy Harbor 
Anaheim Bay/Navy Marsh 
Anaheim Bay/Navy Marsh 2 

. Huntington Harbour/Edinger. Street 

Huntington Harbour/Warner Ave Brdg 

Huntington Harbour/Harbor Lane 
Newport Bay/Bay Island 
Newport Bay/Turning Basin 

Newport Bay/Highway 1 Bridge 

Newport Bay/Crows Nest 

Newport Bay/Rhine Channel/End 

Dana Point Harbor/Boat Yard 

Garden Grove/Wintersburg Channel 

Upper Newport Bay/MacArthur 

Upper Newport Bay/Drain 4 

Corona Del Mar 

ND Not Detected 
NA Not Analyzed 

Sample 
Date 

12/22/91 
12122/91 
12/22/91 
12/22/91 
2n/94 
1/30/95 
12/22/91 

1/6/93 
2n/94 
1/30/95 
12/22/91 
12/22/91 
12/22/91 
1/30/95 

12/22/91 
1/5/93 
2/7/94 
1/30/95 

12/22/91 
1/5/93 
2/7/94 
1/30/95 

12/22/91 
1/5/93 
2/7/94 
1/30/95 

12/21/91 
1/5/93 
1/23/91 
3/17/93 
1/23/91 
3/17/93 
1/23/91 
3/17/93 

11 /29/91 

Chlor-
pyrifos 

ND 
1.3' 
0.9' 
ND 

2.6" 
1.3' 
1.1' 

ND 
0.7' 
ND 

9.1'' 
1.4' 

2.9'" 
a.a· 
1.4** 
0.6' 
0.3 
ND 
1.2' 
1.6'" 
0.7' 

7.5 
42.0* 
27.4 
56.0' 
a.a·· 

Table 1 
SWRCB Mussel Watch Program 1991-1995 

Organic Chemicals Exceeding Selected Criteria 
(ppb, wet weight) 

Dacthal Hepta- Oxa- Toxa- Total Total 
chlor- dlazon phene Chlor- DDT 

eooxlde dane 
8.8+ 103.6+ 
9.9+ 103.5+ 

0.7' 7.5+ · 80.8+ 
0.5 ND · 2.1 • ND 12.0+. 68.6+ 
2.2' ND ND ND 8.9+ 36.2+ 
ND 0.2· 0.9 15.1 '+ 13.1+ 63.5+ 

ND 1.1 • ND 14.3+ 51.3+ 
ND 1.1' 26.0'+ 16.1+ 54.2+ 
ND 1.5' ND 16.7+ 52.8+ 
0.2 0.7 20.7'+ 17.9+ 70.6+ 

1.4' 16.3+ 135.9+ 
2.8" 14.B+ 141.1+ 
1.1 • ND 10.2+ 57.2+ 
1.6' 15.6'+ 6.3+ 25.2 

ND ND 2.3' ND 15.8+ 162.5*+ 
0.6 ND 1.8' 42.0'+ 11.6+ 80.7+ 
ND ND NO ND 10.4+ 72.9+ 
1.2· 0.2· 4.0" 43.4'+ 17.0+ 119.2+ 

2.3' ND 16.2+ 139.8+ 
ND ND 10.4+ 53.0+ 
ND ND 8.1+ 53.2+ 
0.8 10.B'+ 6.3+ 36.6+ 

3.8'' ND 22.9'+ 165.8*+ 
ND ND 13.9+ 47.3+ 
0.5 ND 6.6+ 36.3+ 
1.9' 22.1'+ 9.6+ 40.9+ 

2.3+ 
NA 

28.4' 13.3+++ 28.2 
22.0 18.9+++ 95.8+++ 
60.0' ND 15.5+++ 88.2+++ 
62.0" 110.0+++ 11.1 +++ 76.0+++ 

NO 12.1 +++ 60.3+++ 
140.0+++ 11.5+++ 93.1+++ 

0.9++ 16.3++ 

Dieldrin Total Diaz-
PCB lnon 

1.8+ 53.0+ 
1.8+ 51.0+ 
0.9+ 40.0+ 
1.9+ 52.0+ 
1.5+ 11.8+ 
2.7+ 15.5+ 
2.0+ 44.0+ 
2.4+ 49.0+ 
1.7+ 17.1+ 
2.8+ 32.4+ 
4.6+ 460.0''+ 
2.3+ 66.0+ 
1.8+ 58.0+ 
1.7+ 8.6+ 
2.4+ 70.0+ 
2.7+ 24.0+ 
1.6+ 11.5+ 
1.9+ 16.9+ 
4.8+ 460.0''+ 
4.1+ 160.0+ 
1.5+ 75.7+ 
2.1+ 44.1+ 
5.2+ 630.0*'+ 
1.8+ 40.0+ 
2.1+ 62.3+ 
1.9+ 45.2+ 

19.0+ 
NA 

5.3+++ 29.4+++ 22.5' 
4.4+++ 61.0+++ NA 
1.6+++ 22.5+++ 

' 2.8+++ 27.0+++ 
1.0+++ 9.4+++ 
3.8+++ 21.0+++ 
0.5++ 11.0++ 

• Equals or exceeds EDL 85 
•• Equals or exceeds EDL 95 

+ Exceeds MTRLs in Enclosed Bays and Estuaries 
++ Exceeds MTRLs in Ocean Waters 

+++ Exceeds MTRLs in Inland Surface Waters 
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Dichloro- Oicofol Total 
benzo- PAH 

ohenone 

NA 
53.0+ 

NA 
NA ' 

I 

NA 
24.3+ 
NA 
NA 
NA 

12.1+ 
NA 
NA 
NA 

80.4+ 
NA 
NA 

NA 
210.2+++ 

NA 
72.9+++ 

4.1' 273.6'' NA 
NO NA 164.1+++ 
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Station Sample 
Namo Date 

Anaheim Bay/Navy Harbor 12/22/91 
Anaheim Bay/Navy Marsh 12/22/91 
Anaheim Bay/Navy Marsh 2 12/22/91 
Huntington Harbour/Edinger Street 12/22/91 

2nt94 
1/30195 

Huntington Harbour/Warner Ave Brdg 12122/91 
1/6/93 
2n/94 

1130/95 
Huntington Harbour/Harbor Lane 12/22/91 
Newport Bay/Bay Island 12/22/91 
Newport Bay/Turning Basin 12/22/91 

1/30/95 
Newport Bay/Highway 1 Bridge 12/22/91 

1/5/93 
2nt94 
1/30/95 

Newport Bay/Crows Nest 12/22/91 
1/5/93 
217/94 
1/30/95 

, Newport Bay/Rhine Channel/End 12/22/91 
1/5/93 
2n/94 

1/30/95 
Dana Point Harbor/Boat Yard 12/21/91 

1/5/93 
Garden Grove/Wintersburg Channel 1/23/91 

3/17/93 
Upper Newport Bay/MacArthur 1/23/91 

3/17/93 
Upper Newport Bay/Drain 4 1/23/91 

' 3/17/93 

NA Not Analyzed 
< Below Indicated Detection Limit 

Aluminum Arsenic 

150.0" 
130.0" 
160.0" 
140.0· NA 
190.0" 1.6+ 
250.0·· NA 
120.0 NA 
170.0" NA 
190.0* 1.5+ 
200.0· NA 

73.0 NA 
230.0'' NA 
150.0' 1.5+ 
110.0 NA 
61.0 NA 
52.0 NA 

110.0 1.5+ 
280.0'' NA 

NA 
NA 

1.4+ 
NA 

110.0 
200.0' 

Table 2 
SWRCB Mussel Watch Program 1991-1995 

Trace Elements Exceeding Selected Criteria 
(ppm, wet weight) 

Cadmium Chromium Copper Lead 

1.0+ 

1.0+ 
1.5+ 0.24 
1.3+ 0.28 
1.5+ 18.00"'+ 
1.3+ 0.26 1.60" 
1.3+ 0.72· 1.50 
1.4+ 0.33 1.70' 
1.2+ 15.00"+ 1.50 
1.0+ 5.00' 2.60'+ 
1.2+ 
1.4+ 0.16 
1.7'+ 1.90 .. + 
1.4+ I 2.60 
1.9*+ 2.10 
1.4+ 2.70 
1.4+ 7.00* 
1.4+ 0.16 3.70 2.10·+ 
1.5+ 2.30''+ 6.30" 0.95 
1.7'+ 0.29 21.00''+ 1.00 
1.2+ 2.50''+ 2.10 0.49 
1.1+ 0.24 4.10 2.60'+ 

2.7'*+ 1.40"'+ 11.00* 0.94 
1.5+ 0.45 26.00''+ 0.92 
1.6'+ 0.57 11.00· 0.58 
0.9 12.00" 

2.4"+ 15.00" 
6.20 0.41"' 

19.00"' 0.24' 
8.4'''+# 

0.1 
5.20 
9.70' 

Manganese 

4.20 
4.20 

6.20·· 
4.80* 
4.10 
5.90" 
5.90' 

3.20 
7.81' 
7_50·· 
6.90'* 
2.90 
3.60 
4.60' 
4.50 
4.40" 
6.81' 

12.00'* 
6.10·· 

2.70 
10.00· 

+ Exceeds MIS 

Mercury Solonium 

NA 
0.40+ 

NA 
NA 
NA 

0.37+ 
NA 

0.02 
0.03 
0.04 
0.06' 
0.06' NA 
0.05 NA 

0.09 .. 0.31+ 
0.03 NA 
0.07' 
0.06* 
0.07' 
0.06· 

O.D7"' 
0.05·· 

0.02 
0.05' 

• Equals or exceeds EDL 65 
" Equals or exceeds EDL 95 # Exceeds MTRLs In Inland Surface Waters 
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Sliver Zinc 

40.0 
55.0" 
63.0* 
55.0" 
54.0" 

64.0" 
55.0' 
42.0 
46.0 
46.0 

75.0'+ 
74.0"+ 
76.0"+ 
81.0"+ 

42.0 
70.0'+ 
98.0'*+ 
68.0"+ 
72.0'+ 
59.o· 

110.0''+ 
<0.002 25.0" 
0.04" 26.0'" 
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Station 
Name 

San Diego Creek/Michelson Drive 

San Diego Creek/Barranca Parkway 

El Modena Chan/Upstr Walnut Ave Bridge 
Peters Canyon Channel 

Aliso Creek 

Santa Ana River/Imperial Hwy Bridge 
San Juan Creek/Doheny Stale Park 

Huntington Harbour/Anaheim Bay 

' 
Newport Bay 

Species codes are listed in Table 3-A 
< - Below Indicated Detection Limit 

' 

Table 3 
SWRCB Toxic Substances Monitoring Program 1991-1995 

Trace Elements Exceeding Selected Criteria 

Species Tissue 
Code Analyzed 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 

SAKR w 
PRS w 
PRS w 
PRS w 
WCK L 
WCK F 

BP F 
BP L 

BSP F 
BSP L 
SSB F 
SSB L 
BP L 
BP F 

(ppm, wet weight) 

Sample Cadmium Chromium 
Date 

5/16/91 0.06 
5/16/91 0.06 
6/6/92 0.07 
5/19/93 o, 12' 
6/2/94 0.07 

6/17/95 0.13' 
6/17/95 0.12' 
5/16/91 0.08' 
6/6/92 0.11' 
5/16/91 0.31'' 
5/16/91 0.15'' 
617/92 0.24" 
5/19/93 0.14' 
6/2/94 0.13' 
6/2/94 0.13' 

6/17/95 0.14' 
7/29/95 0.50** 
7/29/95 0.43'* 
5/18/93 0.26' 
6/17/93 0.15" 
7/29/95 0.72" 
7/29/95 0.79*" 
11/21/91 <0.02 
11/21/91 NA 
6/7/92 NA 
617192 <0.02 

6/18/93 NA 
6/18/93 0.06** 
6/20/91 
6/20/91 
6/8/92 
6/8/92 

Tissues Analyzed: W - Whole Body 
F - Filet 
L - Liver 
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Lead 

NA 
0.10 

s.oo·· 
NA 

Nickel Selenium 

1.60' 
1.60' 
1.40* 
1.30 
1.60' 
1.10 
1.10 
1.60* 
1.40' 

<0.10 1.40' 
0.16 . 1.90*' 
0.21· 1.90 .. 
0.20·· 

NA 
NA 

<0.10 
<0.10 

NA 

• - Equals or exceeds EDL 85 
** - Equals or exceeds EDL 95 

NA - Not Analyzed 

Zinc 

39.00 
33.00 
37.00 
34.00 

49.00" 
25.00 
29.00 
40.00* 
40.00' 

38.00 
43.00' 
39.00 
46.00' 
44.00* 
38.00 
48.00* 
47.00* 
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Species 

Station Name 

San Diego Creek/Michelson Drive 

San Diego Creek/Barranca Parkway 

, El Modena Chan/Upstr Walnut Ave Brg 
' Peters Canyon Channel 

I 

Santa Ana River/Imperial Hwy Bridge 

San Juan Creek/Doheny State Park 

San Juan Creek/La Navia Avenue 

1

Huntington Harbour/Anaheim Bay 

Anaheim Bay/Sunset Boatworks 
Newport Bay 

Species codes are listed in Table 3-A 
Chemicals in Group A are listed in Table 4-A 
nssues Analyzed: W - Whole Body 

F • File! 

Code 

PRS 
PRS 
PRS 
PRS 
PRS 
PRS 
PRS 
PRS 
PRS 
PRS 
PRS 
PRS 
PRS 
PRS 
PRS 
PRS 
PRS 

SAKR 
CP 

PRS 
PRS 
PRS 
LMB 
WCK 

BP 
BSP 
YFC 
SSB 
BP 

BCK 

Tissue 
Analyzed 

w 
w 
w 

.w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
F 
w 
w 
w 
F 
F 
F 
F 
F 
F 
F 
F 

Table 4 
SWRCB Toxic Substances Monitoring Program 1991-1995 

Organic Chemicals Exceeding Selected Criteria 
(ppb, wet weight) 

Sample Chlor- Dacthal 
Date pyrifos 

5/16/91 <10.0 120.0· 
5/16/91 <10.0 120.0· 
6/6/92 <10.0 5.1 

5/19/93 15.0 9.0 
6/2/94 <10.0 6.9 
6/17/95 55.0* 140.0' 
6/17195 59.0' 130.0· 
5/16191 
6/6/92 
5/19/93 
5/16/91 550.0'' 
5/16/91 16.0 670.0'' 
617/92 <10.0 12.0 

5/19/93 15.0 7.9 
6/2/94 <10.0 9.0 
6/2/94 <10.0 5.6 
6/17/95 40.0' 16.0 
5/18193 
7/25/95 
6/17/93 
7/29/95 
7/29/95 
6/12/94 
11/21/91 
617/92 

6/18/93 
6/17/95 
6/20/91 
6/8/92 
6/18/95 

• Equals or exceeds EDL 85 
Equals or exceeds EDL 95 

Oxa- Hexa-
diazon chloro-

benzene 
240.0 
240.0 
200.0 
130.0 
70.0 

420.0' 
360.0* 
350.0' 
310.0 
170.0 

0.2· 
330.0 
480.0' 
200.0 
77.0 
120.0 
79.0 

320.0' 
340.0' 
310.0' 
56.0'' 

+ Exceeds MTRLs in Inland Surface Waters, Enclosed 
Bays and Estuaries or Ocean Waters 
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Toxa- gamma-
phene HCH 

(Lindanel 
130.0# 
160.0# 
150.0# 
180.0# 
120.0# 
<100.0 
320.0# 
180.0# 
140.0# 
130.0# 
500.0# 
550.0# 
330.0# 
393.0# 
300.0# 
390.0# 
540.0# 

2.7 
3.3+ 

Total Total Total Diaz- Chem. 
Chlor- DDT PCB lnon Group 
dane A 

rno.o·· 190.4# 
260.0" 220.1# 
<50.0 203.0# 
<50.0 215.5# 

, 440.0'' 151.5# 
<50.0 48.1 
87.0 .. 365.6# 

754.0 222.3# 
1054.0# 193.9# 
386.0 144.6# 

157.0# 3986.0# 677.6# 
109.0# 2179.0# 180.0" 677.0# 
65.8 1617.2# 120.0" 405.4# 
74.2 1512.0# <50.0 477.1# 
45,4 918.0 <50.0 350.8# 
54.1 930.0 <50.0 452.5# 
27.9 707.0 74.0'' 574.9# 
<5.0 
6.0+ 

42.8'' 368.0'' 260.0· 42.8" 
5.3+ 100.0+ <50.0 5.3 
<5.0 61.0+ <50.0 ND 

28.5+ 243.0+ 70.0+ 
110.0+ 135.0' 
48.0+ <50.0 
66.0+ <50.0 

# Equals or exceeds NAS recommended guideline 
< Below indicated detection limit 
ND Not Detected 

I 
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Station 
Name 

"High" Concentration Criteria Level 

Newport Beach Wedge Jetty 

Anaheim Bay West Jetty 

__ .,./ 

Table 5 
NOAA NST Mussel Watch Project 1990-1993 

Trace Elements and Organic Chemicals Exceeding Selected Criteria 
(dry weight) 

Species Tissue Number of Years Lead Total Total 
Analyzed Sampled Since 1990 (Pb) DDT Chlordane 

4.0 ppm 120 DDb 31 ppb 

Mytilus californianus 3 2·+ 2* 

Mytilus californianus 4 2*+ 4• 4* 

Total Total 
Dieldrin PCB 
15 oob 470 ppb 

1* 1* 

* Number of years since 1990 in which the concentration of the chemical was equal to or exceeded the indicated "High" Concentration Criteria Level. 
"High" is defined as the mean plus one standard deviation of the lognormal distribution of concentrations among sites using 1990 data. 

+ Number of years since 1990 when concentration exceeded the U.S. Federal Drug Administration human consumption guidelines. 
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Species Code 

PRS 

SAKR 

CP 

LMB 

WCK 
BP 

BSP 

SSB 

YFC 
BCK 

Table 3-A 
SWRCB Toxic Substances Monitoring Program 1991-1995 

Freshwater and Marine Fish Species Code List 

Type Common Name Species Name 

Freshwater Red Shiner Cyprinella lutrensis 

Freshwater Santa Ana Sucker Catostomus santaanae 

Freshwater Carp Cyprinus carpio 

Freshwater Largemouth Bass Micropterus salmoides 

Marine White Croaker Genyonemus lineatus 

Marine Black Perch Embiotoca jacksoni 

Marine Barred Surfperch Amphistichus argenteus 

Marine Spotted Sand Bass Paralabrax maculatofasciatus 

Marine Yellowfin Croaker Umbrina roncador 
Marine Black Croaker Cheilotrema saturnum 
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Family Name 

Cyprinidae I 

Catostomidae 
I 

Cyprinidae 

Centrarchidae 

Sciaenidae 

Embiotocidae 

Embiotocidae 

Serranidae 
' Sciaenidae 

Sciaenidae 
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Table 4~A 
SWRCB Toxic Substances Monitoring Program 1991-1995 

NAS Chemical Group A* 

Chemical Name 

aldrin 

dieldrin 

endrin 

heptachlor 

heptachlor epoxide 

chlordane (total) 

hexachlorocyclohexane (total) 

endosulfan (total) 

toxaphene 

• Under National Academy of Sciences (NAS) Guidelines, chemicals in this 
group (individually or in combination), are referred to as Chemical Group A. 
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Species Code 

PRS 

SAKR 
CP 

LMB 
WCK 

BP 

BSP 
SSB 
YFC 
BCK 

Table 3-A 
SWRCB Toxic Substances Monitoring Program 1991-1995 

Freshwater and Marine Fish Species Code List 

Type Common Name Species Name 

Freshwater Red Shiner Cyprinella lutrensis 

Freshwater Santa Ana Sucker Catostomus santaanae 

Freshwater Carp Cyprinus carpio 

Freshwater Largemouth Bass Micropterus salmoides 

Marine White Croaker Genyonemus lineatus 

Marine Black Perch Embiotoca jacksoni 

Marine Barred Surfperch Amphistichus argenteus 

Marine Spotted Sand Bass Paralabrax maculatofasciatus 

Marine Yellowfin Croaker Umbrina roncador 

Marine Black Croaker Cheilotrema saturnum 
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Family Name 

Cyprinidae 

Catostomidae 

Cyprinidae 

Centrarchidae 

Sciaenidae 

Embiotocidae 

Embiotocidae 

Serranidae 

Sciaenidae 
Sciaenidae 
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EXECUTIVE SUMMARY 

This report was prepared in response to the requirements of municipal National Pollutant 
Discharge Elimination System (NPDES) Stormwater Pem1it Nos. CAS618030 and 
CASOl 08740, issued to the County of Orange, the Orange County Flood Control Distri.ct 
and the 31 incorporated cities of Orange County by the Santa Ana and San Diego 
Regional Water Quality Control Boards. These permits require that, in accordance with 
Title 23, Chapter 3, subchapter 9, of the California Code of Regulations, the Permittees 
submit a Report of Waste Discharge (ROWD) 180 days prior to permit expiration. This 
Report of Waste Discharge has been prepared by the County of Orange in cooperation 
with the cities in Orange County. The report constitutes a review of all NPDES 
Stormwater Program activities for the Second Term Permit period (March 1996 - June 
2000) and a proposed plan for the Third Term Permit. It is comprised of four volumes. 

Volume One is the program summary and includes discussions on the Detection and 
Elimination of Illegal Discharges and Illicit Connections (Section 2.0), the Status of BMP 
Implementation (Section 3.0), the Program Effectiveness (Section 5.0), a Fiscal Analysis 
(Section 6.0). 

Volume Two A and B provides the proposed plan for the next permit. In order to 
effectively address the revisions to the NPDES Storrnwater Program from the First and 
Second Term permits and to incorporate the programs developed since 1993, the April 
1993 version of the Drainage Area Management Plan (DAMP) was updated. The 
September 2000 version of the DAMP proposes a wide range of continuing and enhanced 
Best Management Practices (BMPs), which will be implemented over the upcoming 2001 
- 2006 permit period. 

Volume Three and Four provide the appendices . 
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1.0 INTRODUCTION 

1.1 2000 Report Of Waste Discharge 

This report was prepared in response to the requirements of municipal NPDES 
Stormwater Permit Nos. CAS618030 and CAS0108740 (subsequently referred to as the 
Second Tem1 Permits), issued to the County of Orange (subsequently referred to as the 
Principal Permittee), the Orange County Flood Control District and the 31 incorporated 
cities of Orange County (subsequently collectively referred to as the Permittees) by the 
Santa Ana and San Diego Regional Water Quality Control Boards (subsequently 
collectively referred to as the Regional Boards and individually as the Santa Ana Board 
and the San Diego Board), respectively. 

These permits require that, in accordance with Title 23, Chapter 3, subchapter 9., of the 
California Code of Regulations, the Permittees submit a Report of Waste Discharge 
(ROWD) 180 days prior to permit expiration. The permits collectively require the report 
to, at a minimum, include the following (the items are listed in the order of their 
appearance in the permits with the corresponding location of each item in the report noted 
in parentheses): -

• Any revisions to the Drainage Area Management Plan (DAMP) including, but not 
limited to, all the activities the permittees propose to undertake during the next permit 
term, goals and objectives of such activities, an evaluation of the need for additional 
source control and/or structural BMPs, any proposed pilot studies, etc.; (Section 7.0 
and Volume 2); 

• Changes in land use and/or population including map updates (Section 3.0); 

• Any significant changes to the storm drain systems, outfalls, detention or retention 
basins or dams, and other controls including map updates ofthe storm drain systems 
(Section 3.0); and 

• Any new or revised program elements and compliance schedule(s) necessary to 
comply with Receiving Water Limitations Section of this order (Volume 2 DAMP 
Sections 3.0, 11.0 and 12.0). 

In addition, the Report of Waste discharge also includes: 

• A summary of the procedures implemented to detect illegal discharges and illicit 
disposal practices (Section 2.0); 

• A summary of enforcement procedures and actions taken to require stormwater 
discharges to comply with the approved stormwater management programs (Section 
2.0); 

• A summary of the public agency activity BMPs implemented (Section 3.0); 
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• A summary of the results of the monitoring program (Section 4.0); 

• A summary of the program effectiveness (Section 5.0); and 

• A fiscal analysis (Section 6.0). 

In order to effectively address the revisions to the Orange County Municipal NPDES 
Stormwater Program (subsequently referred to as the NPDES Stormwater Program) from 
the First Term Permit period and provide the proposed plan for the Third Term Permit 
period, the Permittees updated the April 1993 version of the DAMP (subsequently 
referred to as 1993 DAMP) and are submitting it concurrently with the ROWD as the 
proposed plan for the Third Term Permit period (see Section 7.0 and Volume 2). 

The Report of Waste Discharge: Proposed Plan Draft Drainage Area Management Plan 
(subsequently referred to as the DAMP) addresses the requirements of the Second Term 
Permits,. incorporates the programs developed since 1993 and proposes a wide range of 
continuing and enhanced Best Management Practices (BMPs) to be implemented during 
the Third Term Permit period. Any references to the DAMP throughout this report shall 
refer to the 2000 DAMP included as Volume 2 ofthis report unless otherwise noted 

1.2 NPDES Permit Requirements 

The Second Term Permits, issued by the Santa Ana Regional Board in March 1996 and 
by t~e San Diego Regional Board in August 1996, require the Perm.ittees to: 

1. Prohibit illicit/ii.legal discharges from entering into the municipal stormwater 
conveyance systems and require controls to reduce the discharge of pollutants to 
the maximum extent practicable; 

. 2. Develop and implement Best Managem!'!nt Practices (BMPs) to control/reduce the 
discharge of pollutants to waters of the United. States to the maximum extent 
practicable (MEP), and 

1.3 Program Objectives (DAMP Section 1.0) 

The specific water pollutant control program elements of the NPDES Stonnwater 
Program are documented in the 1993 DAMP, which has served as the Permittees' primary 
policy and implementation document regarding compliance with the NPDES Stormwater. 
The 1993 DAMP was originally completed through a process that involved public and 
private sector representation and was formally approved in June of 1994 by the Santa 
Ana Regional Board and in 1996 by the San Diego Board. As stated in Section 1.1, the 
1993 DAMP has been revised and is being submitted concurrently with the ROWD as 
Volume 2. 
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The DAMP will serve to: 

1. Provide the framework for the program management activities and plan development; 

2. Provide the legal authority for prohibiting unpermitted discharges to the storm drain 
system and for requiring BMPs in new development and significant redevelopment; 

3. Improve existing city and county pollution prevention and removal BMPs to further 
reduce the amount of pollutants entering the storm drain system; 

4. Educate the public about the issue of stormwater and non-stormwater pollution and 
obtain their support in implementing pollution prevention BMPs; 

5. Ensure that all new development and significant redevelopment incorporates 
appropriate post construction nonstructural and structural BMPs and evaluate 
"special" structural BMPs to address specific water quality problems as identified 
through the water quality planning process; 

6. Ensure that construction sites implement pollutant control practices that address 
control of construction related pollutants including erosion and sediment control and 
on-site hazardous materials and waste management; 

7. Identify industrial storm water dischargers in Orange County and notify them of State 
Industrial storrnwater permit requirements; 

8. Detect and eliminate unpermitted discharges and illegal connections to the storm 
drain system; 

9. Conduct a stormwater monitoring program to identify areas with water quality 
problems, to assist in the prioritization of watersheds for analysis and planning, and to 
assist in the prioritization of pollutants to facilitate the development of specific 
controls to address these problems; and 

10. Address the special focus within the Nev.rport Bay/San Diego Creek watershed due to 
its impaired status and the resulting development of TMDLs for sediment, nutrients, 
bacteria and toxics. 
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1.4 Program Management (DAMP Section 2.0) 

The NPDES Stormwater Program is a cooperative effort between the 33 current 
Permittees (35 with the recently incorporated cities of Laguna Woods and Rancho Santa 
Margarita). A formal agreement (the Implementation Agreement) underpins Permittee 
cooperation and recognizes the additional role of the County of Orange as the Principal 
Permittee. The Implementation Agreement, originally entered into in December of I 990, 
was amended in October of 1993 to include two additional Pem1ittees (Laguna Hills and 
Lake Forest) and formally established the Technical Advisory Committee (TAC) {DAMP 
Appendix C and D). The [mplementation Agreement establishes the responsibilities of 
each party and a funding mechanism for the shared costs of the NPDES Stormwater 
Program and recognizes the oversight function of the TAC. 

The County of Orange, as Principal Permittee, is responsibile for coordinating 
compliance with permit terms and conditions and overall program management. 
The Permittee Committee provides the overall program guidance ,:vith designated 
representatives from each Permittee. The advisory group for program development and 
implementation is the NPDES Technical Advisory Committee (TAC), comprised of a 
City Engineer, or selected representative, from each of five County Supervisorial 
Districts and a representative from the Principal Permittee. 
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2.0 DETECTION/ELIMINATION OF ILLEGAL DISCHARGES AND 
ILLICIT CONNECTIONS 

2.1 Introduction 

This section includes a discussion of the specific requirements for legal authority to 
control pollutant contributions to the storm drain system, the use of this authority to 
eliminate i Ile gal discharges, the ability to abate discharges that have occurred or are 
occurring and efforts to identify and eliminate illicit connections to the storm drain 
system through routine facility inspections. 

2.2 Legal Authority (DAMP Section 4.0) 

The Second Tenn Permits required that the Permittees establish '1adequate legal 
authority" to implement the necessary DAMP programs by July 31, 1997. This included 
adequate authority to regulate the discharge of pollutants to municipal separate storm 
drain systems in Orange County and to implement pollution control programs. 

Although adequate legal authority existed for most potential pollutant discharges at the 
inception of the stormwater program, in 1993 the pennittees determined that a Model 
Water Quality Ordinance should be prepared to provide a more uniform Count)'\vide 
approach and to provide a legal underpinning to the entire NPDES Stormwater Program. 

A consultant law firm was retained for this purpose, and the Ordinance and 
accompanying Enforcement Consistency Guide (DAMP Appendix El and E2) were 
prepared under the aegis of the TAC and with input :&"om representative City and County 
Attorneys, Sanitation Districts of Orange County, the Orange County Building Industry 
Association (BIA), the Food Sanitation Advisory Council, Western States Petroleum 
Association (WSPA) and the Permittees. 

All of the Permittees adopted the Water Quality Ordinance and corresponding 
Enforcement Consistency Guide and provided certifications regarding this to the 
Regional Boards the 1997-98 Annual Status Report. In addition, each Permittee has 
designated the Authorized Inspector(s) responsible for enforcing the Ordinance and 
provides updates to this list annually. The Authorized Inspector is the person designated 
to investigate compliance with, detect violations of and/or take actions pursuant to the 
Ordinance. 

The detection, elimination and enforcement activities undertaken by the Permittees are 
described below in Sections 2.3 and 2.4. In addition to prohibiting illicit connections and 
illegal discharges, the Water Quality Ordinance also provides for requiring BMPs in new 
development and significant redevelopment (see Section 3.4). 
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2.3 Detection of lllegal Discharges (DAMP Section 10.0) 

An illegal discharge is any discharge to a municipal separate storm sewer that is not 
composed entirely of stormwater and that is not covered by an NPDES permit or 
identified in the NPDES Stormwater permit as an allowed discharge. An illegal 
discharge refers to the disposal of non-storrnwater materials such as paint or ,vaste oil 
into the storm. drain or the discharge of waste streams containing pollutants to the storm 
drain. The elimination of these discharges to the storm drain system requires the 
sequential detection, investigation, and enforcement using supporting statutory authority 

The Permittees have a number of programs that have facilitated the detection of sources 
of non-stormwater discharges. These programs include industrial facility inspection 
(Section 2.3.1 ), drainage facility inspection (Section 2.3.2), water quality monitoring (see 
Section 4.0), and the wide distribution of public education materials that provide phone 
numbers and encourage the reporting of spills (Section 3.3). 

2.3.1 Industrial Facility Inspection 

A number of public agencies routinely conduct inspections of industrial facilities in 
Orange County. These agencies and their areas of responsibility include the following: 

• The Orange County Health Care Agency regulates the storage and disposal of 
hazardous wastes. Approximately 6,339 businesses are inspected annually to ensure 
proper waste management. 

• The Fire Departments in Orange County regulate the storage of hazardous materials 
through disclosure ordinances such as OCC Sec 4-3-200-300 and Article 80 of the 
Fire Code. This regulation involves inspection at approximately 7,000 business. 

• Agricultural chemicals, notably pesticides, are regulated by the Agriculture 
Commissioner through the State Agriculture Code (CCR Title 3, Sec. 6000 et seq.). 
The Commissioner's office performs facility inspections at about 200 facilities/year 
out of a total of approximately 700 facilities that use/store pesticides. The 
Commissioners office also initiates enforcement action for non-compliance. 

• Discharges to the sanitary sewers are regulated by the County Sanitation Districts of 
Orange County, and the Aliso Water Management Agency/South East Regional 
Reclamation Authority who routinely conduct pre-treatment facility inspections. 

Routine coordination with staff of these inspection programs occurs through Principal 
Permittee participation with the Orange County Hazardous Materials Strike Force and the 
Stormwater Awareness training developed and presented by the Principal Permittee. 
These coordination efforts ensure that the staff of these inspection programs are 
cognizant of st.ormwater issues and regularly notify the Principal Permittee of situations 
that may present a source of water pollution . 
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2.3 .2 Drainage Facilitv Inspection 

Through routine maintenance activities within the municipal stonn drain system, 
Permittee field personnel continue to report suspected problems and/or discharges to the 
system (Section 3 .2.3). 

2.3.3 Countvwide Reconnaissance 

During the First Term Permit and part of the Second Term Permit the Permittees 
conducted field screening/reconnaissance every year which included conducting a site 
investigation and chemical analyses once during dry weather and once during storm 
events. While the primary objective of this component of the water quality monitoring 
program was to detect gross contamination from illegal discharges through field analyses 
minimal incidences were detected. 

New monitoring program objectives set in the Second Term Permit prompted a re
evaluation of the monitoring program starting in 1997. In May 1999, a final report 
outlining a new monitoring program that addressed the requirements of thjs permjt was 
submitted to the Regional Boards (DAMP Appendix K) and the program was 
implemented. 

The reconnaissance and source identification section of the new water quality monitoring 
program addresses the need to determine if an identified water quality problem is the 
result of an ii.licit connection or illegal discharge through a series of source identification 
studies. If problems are found they are referred to th.e Permittees' Authorized Inspectors. 

2.3.4 Incident Reporting 

The public reporting of spills is facilitated by a listing of: 

• 

• 

• 

Permittee business telephone numbers in materials produced and distributed by the 
NPDES Stormwater Program's public education activities (brochures and magnets). 
The 24 hour water pollution problem reporting hotline and corresponding e-mail 
address in materials produced and distributed by the NPDES Storrnwater Program's 
public education activities 
The Principal Permittee's water pollution telephone number in the Orange County 
"white page" telephone directories 
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2.4 Elimination Of Illegal Discharges (DAMP Section 10.0 and Appendix El/E2) 

2.4. l InvestiQations 

Investigations of water pollution incidents are routinely undertaken by Permittee 
Authorized Inspector staff and various fire and police departments (Section 3.2.8). 
Although investigations may be unilateral efforts,. more serious incidents are typically 
coordinated with federal, state, and local agencies through the Orange County Hazardous 
Materials Strike Force. The Strike Force is headed by the Orange County District 
Attorney's Office and includes representatives of a wide variety of local, regional, and 
state agencies. 

In addition, the Permittees also coordinate with Regional Board staff on an ongoing basis 
with a particular focus on facilities regulated by an NPDES permit. 

Although figures are not available regarding the number of water pollution investigations 
conducted during the 1996-2000 reporting period, commencing with the 1999/00 
reporting period, the Permittees began to collectively provide a summary of the types and 
total numbers of water pollution incidents that have been reported within their 
jurisdiction. A summary of these investigations can be found in Table 2.1. 

During the 1999/00 reporting period, the Permittees reported a total of 819 water 
pollution incidents. This total consisted of 281 Notifications, 269 Complaints and l 67 
Response Requests and I 02 referrals to other agencies. Figure 2.1 illustrates the sources 
of water pollution incident reports received by the Principal Perrnittee with the cities and 
the public constituting over 60% of the sources and Figure 2.2 illustrates the types of 
materials involved (Table 2.2). 

The Principal Permittee investigations constituted approximately haJf ( 409) of the total. 
. The number of incidents addressed by the Principal Permittee illustrates its effective 

countywide role as the local agency with primary responsibility for surface water 
pollution investigations. 

For comparison, from July 1, 1996 - June 30, 2000 a total of 1,508 water pollution 
incident reports were received by the Principal Permittee. Beginning in FY 1996/97 to 
FY 1999/00, the Principal Pennittee received 390,374, 337 and 407 contacts regarding 
water pollution problems. 

There was an increase in the incident reporting from 808 in the four year period 1990-
1994 (202/year) to 1872 in the five year period 1995-2000 (3 75/year). Figures 2.3 and 
2.4 illustrate the types of materials that were reported in the 808 water pollution incidents 
reported during 1990-1994. Similarly, Figures 2.5 and 2.6 illustrate the types of 
materials that were reported in the 1872 water pollution incidents during 1995-2000. The 
types of materials involved the most in the incidents for both the First and Second Permit 
Terms were miscellaneous waste and petroleum products (I 990-1994 67%, 1995-2000 
66%). 

- 8 -

0014445



C) 

2.4.2 Enforcement 

Enforcement activities are undertaken according to the Water Quality Ordinance and 
accompanying Enforcement Consistency Guide (DAMP Section 4.0 and Appendix E2). 
Water pollution cases may be handled administratively or in more serious instances, have 
been prepared for prosecution by the Orange County District Attorney who may 
prosecute under the applicable sections of the Water Quality Ordinance, State Fish and 
Game Code, State Water Code, Uniform Fire Code, and Penal Code that address 
pollutant discharges. 

The Permittees have formerly designated the staff responsible for carrying out the 
enforcement services according to the Enforcement Consistency Guide and update these 
designations every year in the Annual Status Report (Section 3.0). The Permittees will 
continue to have responsibility for water pollution enforcement within their jurisdiction 
unless that authority has been designated to the Orange County Flood Control District. 

During the 1997/98 and 1998/99 reporting periods, the Principal Permittee provided 
Water Quality Ordinance Enforcement Consistency Guide training to approximately 40 
Permittees and support staff. This training was designed to assist with the establishment 
or implementation of the Water Quality Ordinance enforcement program. 

Commencing with the 1999/00 reporting period, the Permittees began to provide a 
summary of the enforcement actions that have been taken against offenders within their 
jurisdiction. This information includes the types and total numbers of the various 
enforcement actions that have been taken against the violators, the number of repeat 
violators and the incremental enforcement actions taken against them, and additional 
information regarding any prosecutions that are either currently underway of that have 
been settled. 

As provided for in the Enforcement Consistency Guide, when selecting enforcement 
options, it is important that the Permittees ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies. Nonetheless, a more severe 
enforcement option may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations 
or meet a previously imposed compliance schedule. 

The Permittees have five types of remedies including educational letters, Notices of 
Noncompliance,- Administrative Compliance Orders, Cease and Desist Orders and 
commencement of other civil or criminal enforcement action. The Enforcement 
Consistency Guide provides a framework to the Pennittees for selecting the type of 
enforcement that should be pursued. Some of the factors that influence this decision 
include the duration and significance of the violation of threat, the cooperativeness and 
willingness of the responsible party to remedy the conditions, whether the incident is 
isolated or re-occurring and whether the violation or threat will affect or harm human 
health or the environment. 
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The Penninees reported a total of 367 enforcement actions during the 1999/00 reporting 
period (Table 2.3). Of these, 216 were educational letters, 62 Citations, 30 Cease and 
Desist Orders, and 25 Notices of Noncompliance. Table 2.4 provides a summarization of 
the incremental enforcement actions taken by twelve Permittees with respect to repeat 
violators as well as any ongoing prosecutions. A total of eleven prosecutions were 
reported. Of these, two resulted in guilty pleas and subsequent fines, while the others are 
stil.l pending. 

2.5 Detection/Elimination of Illicit Connections 

An illicit connection to the storm drain system is an undocumented and/or unpermitted 
physical connection from a facility to the storm drain system. The First Tenn Permit 
required the Permittees to undertake programs to identify and eliminate illicit connections 
to the storm drain system. In response, the Permittees developed a facility inspection and 
documentation program to identify such connections (DAMP Appendix J). 

The Second Term Permit required the Perrnittees to certify the completion of the 
reconnaissance of the storm drain system by February 28, 1997, and, in instances where 
illicit c01mections are detected, a schedule be provided for their elimination. The 
Reconnaissance Survey Report of February, 1997, reported finding two illicit connections 
countywide and inspection of drainage faci°Iities is now conducted as part of routine 
maintenance. 

Any illicit connection identified during routine inspections is investigated by the affected 
Permittee. Appropriate actions are then taken to approve undocumented connections by 
permit procedure and/or pursue removal of those connections that are determined to be 
ii.licit connections and not permissible. 

From 1996 to 2000, the Permittees reported a total of 178 illicit connections to the storm 
drain system. Of these, at least 56 received permits and 46 were either plugged or 
removed; the remainder are still pending. (Table 2.5). Pool drains constituted the 
majority of these connections . 
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Table 2.11999100 Incident lnveSllgation Summary 

lnvestlgalive!Enforcement Status Type of lneident 

Pennlttee Tota I R•ported 
County City ProvidH City Provides 

Notiflcalion Complaint Response Request Refemil to Other Agt,ncy 
Provides All Some All 

0 Anaheim X 6 5 0 0 13 

Brea X 0 0 0 0 0 

Buena Park X 3 0 0 2 5 

COS1a Mesa X 3 3 14 3 Zl 

cypress X 0 9 0 0 9 

Dana Point X 10 36 0 0 46 

Fountain Valley X No Report 

Fullerton X 0 14 0 0 14 

Garden Grove X 6 9 3 0 18 

Huntington Beach X 0 1 1 0 2 

Irvine X 0 0 9 0 9 

La Habra X 2 11 0 0 13 

L.a Palma X 0 0 0 0 0 

Laguna Beach X 2 4 3 0 9 

Laguna Hills X 0 0 0 0 0 

Laguna Niguel X 3 10 2 4 19 

Lake Forest X 0 0 0 0 0 

Los Alamitos X 0 0 0 2 2 

Mission Vlojo X 1 19 0 0 20 

Nowport Beach I X 16 6 20 2 44 

orange X 1 6 6 0 13 

Placentia X 0 0 6 0 6 

San Clemente X 0 0 9 0 9 

San Juan Capistrano X 0 9 0 0 9 

' 
Santa Ana X 0 16 45 22 83 

Seal Beaeh X 10 0 0 0 10 

Stanton X 0 0 0 0 0 

Tustin X I 0 3 2 1 6 

Villa Park X NoReporl 

Westminster X 16 3 8 0 25 

Yorl)a Linda X 0 3 0 0 3 

County of Orange/OCFCD X 200 100 41 66 407 

Total 281 269 167 102 819 

COLl'll)t referrals coum consists of rer~ts to ci11es 

• 

0014449



Table 2.2 Materials Involved in Water Pollution Incidents 

Materials Involved in Water Pollution Incidents 

I Inorganic I Paint I Petroleum Products I Sewage I Miscellaneous I Unidentified I 
Acids Dry Scrapings/Residuals Automotive Flulds Greywater/Sewage Animal Waste/Remains Liquid 

Bases Latex Crude Oil Odor Carpet Cleaning Washwater Material 

Chemicals Mixtures Degreasers Chemicals Residue 

Metals Oil Based Diesel Construction Runoff Solid 

Process 
Wastewater Gasoline Dye Did Not Observe 

Solutions/Wastewater 

Hydraulic Fluid Ethylene Glycol 

Jet Fuel Fire Supression Runoff 

Miscellaneous Food Process Wastewater 

Odor Grease 

Sheen Green Waste/Material 

Waste Oil/Mixture Miscellaneous 

Odor 

Pool Wastewater 

' Process Wastewater 

Detergents/Washwater 

Trash/Debris 

SilUMud 

Surface/Groundwater 
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lnvesUga'IIVe/Enforcemenl Status 

Permlttec 
County 

Ptovldea All 

Anaheim 

Brea 

Buena Park X 

Costa Mesa 

Cypress 

Cana Point 

Fountain Valley 

Fullerton 

Garden Grove 

Huntington Beach 

Irvine 

La Habra 

La Palma X 

Laguna Beach 

Laguna HIiis X 

Laguna Niguel 

Lako Forest X 

Los Alamltos 

Mission Viejo X 

Newport Beach 

Orange 

Placentia X 

San Clemente 

San Juan Capistrano 

Santa Ana X 

Seal Beach 

Stanton 

Tustin 

VIiia Park 

Westminster 

Yorba Linda 

County of Onmge/OCFCD X 

Total 

NON "' Notice of Noncompliance 
ACO " Actrninistralivo Compliance Order 
COO = Cease and Desist Order 

Clly Provldu 
Some 

City ProvldH AU 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Table 2.3 FY 1999100 Enforcement Summary 

Education 
letter(EL) 

0 

0 

0 

3 

6 

38 

14 

18 

0 

0 

10 

1 

2 

0 

11 

0 

1 

19 

4 

13 

5 I 

0 

2 

4 

0 

0 

2 

14 

0 

49 

216 

Administrative Enforcement 

NON 

5 

0 

0 

0 

0 

0 

0 

1 

2 

6 

o· 
0 

1 

0 

1 

0 

1 

0 

3 

0 

0 

0 

0 

0 

0 

0 

3 

2 

0 I 

0 

25 

ACO coo 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

2 , 
0 13 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 16 

0 0 

0 0 

2 30 

Mis = Misdemeanor 
Inf= lnfraclion 

fv,"' of Enforcemenl 

Crlmlnal Enforcemenl 

Mia Inf 

0 0 

0 0 

0 0 

2 0 

I 0 0 

0 0 

NoReoort 

D 0 

0 0 

0 0 
' 1 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

1 0 

NoReoort 

0 1 

0 0 

0 0 

4 1 

IOC = Issuance of Citation 

ocher Total 

IOC 

0 0 5 

0 0 0 

0 0 0 

0 0 5 

0 3 9 

0 0 38 

0 0 14 

0 9 28 

0 0 2 

0 0 10 

o· 0 23 

0 0 0 

0 6 9 

0 0 0 

0 0 12 

0 0 0 

0 0 2 

0 0 19 

62 0 69 

0 0 13 

0 0 5 

0 0 0 

0 0 2 

0 0 4 

0 10 ,o 
0 0 0 

0 0 6 

0 0 33 

0 0 0 

0 0 49 

62 28 367 
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Type of Enforcement Action 
Viol.ilDt 1Y1)4 

El. NON AC:O coo 

II Business 

Residence 

Business I 

Business 1 1 

Busfness 2 

Business 

Business I 

RoslOcnce I I 

Business t 

Business 2 

8uslneos 3 3 

Business 3 

Reslaonee 2 

Busfnes• 2 2 

Business 31 

Rosloonco 2 

EL • Educnon tenor 
NON• NcDce ol Noncon.,ianco 
ACO III Amini:strativo Corrplanc:e Order 
COO • Ceose ord Desist Order 

2 

Mi, 

\ 

1 

1 

WIOC O!hc, lhme 

EZtlbe 

Moron Gonzalez 

Pats Garage 

New Yon< SeafOOd Bullet 

HOlclayRod< 

1 

RO<kfy Glocomri 

El Toro Molenol 

Newpo,1 Harbor Stipyar<I 

coast Gnlln 

Gaster\ Vllal:>zl 

Rlclc ~ Clo OCOA 

Mis a Misdemeanor 
Inf• tnfnlcilon 
IOC • Issuance cl Clmton 

Table 2.4 1999/00 Repeat Vlolators/ProsecuUons Summary 

Information on Violators Prosecuted 

H•ur• of 
Addr-u1 C:onlad Poltl!n of Concern Ni111t.W1 of Vlot.ion 

Slii!UI cf 
Judgmen}Stltlcmcnl Jud""""11/S<'lllffllffll 

.... 1,v 011,,osta Mesa 

3599 Horbor Blvd. Keme1tl Spaugy Fuel frteolon chemcnls Fuel lrie<tion testr,g OU1door& Foi.mg.ilty Anoo$700 

2252 Pomona Manin Gonzelez Oil ln!o Sl0ffl10'llin Vetld<l repair In sveet ilegol Pendng Pending 

1.,11V of 1.,voress 

C1tvor arden Grove 

1Jny of Hunllnalon Beach 

19791 Beach BMl Pal Fuentes Autcmo~ve FIJ<ls Drairlng into SIOi'm syslem :~ 6842Edinger Jose Osa • Ma11Dgcr Kilchen Grease Draining Into stonn sy,;tcm 

c;nyot uvme 

t 6351 112 Cons1ndon Cir. JOl'Wl HOld!ly, V.P. Die..,. Fuel Spll lnlo stnrmchin Perdng 

t.1rv or LaQuna tSeacn 

Cltv or Laguna rt1gue1 

1..IIV 01 os Alamnos 

l.illV or uranae 

"''" of 1us1.1n 

1206 Via PfeS8 Some Concr01e l~oper disposal G.lJtyplea S1360 lino 

.. ,tv or wes,m,nster 

coun v of oranoe 

Rocky Rd. & Portolo P1<wy 
R.N. Bllslch Concrete Sl.ny 

Discharge cl ccmatrinents IC Pending Penclng Lake Forest 92630 stlltawatcrs 

151 Stipyard Woy 
Wl!stewaler 

OIScharge cf conmmlnents IC Perdng Penang Newpa1 Beech stute waters 

5355 E Alrpo,1 ~ Ontario, CA 
Con Hoines Sewage 

Dschorge ol sewuge IC siorm 
Perdng Perdng 91761 nln 

221 Main st /IF 
Same Diesel Fuel Olsellarge ol ccntarnnants io Penclng Perdr,g Htnlng\on Beach 92684 S1D1B waters 

405 W 5th SI, Ste 606 
Samo Diesel Fuel 

Discharge nf con!Bmlnents IC 
Pending Perdng San!B Ana 9270 I stute waters 
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Table 2.5 1996·2000 Detection and Elimination of Illicit Connections to Storm Drain Systems 

1996•97 1997-98 1998-99 199!!-2000 

P-tr-rr.!'1tt 
• ,ll4c• (ON\ot(liont 

Typeo(COMO<\i<>t, rRu ... ngAction I lld Connc<llono 
T,Pt: of COl'Wleclion Resuli.ing Action llllk:il Cannr-tt.ion'I 

Tn,e of Cornection Rtsulting Action 
f IUcl Conmdiom l}'P4 ., C<>me<llon Rutalng A<llon 

Found Found Found Fow1d 

Residential 
Residential 

Ananolm 0 0 4 connections to All pipes removed 10 
connections lo 

All pipes removed 
surface drains. 

surface drains 
clogged sewers 

Brea 0 0 0 0 

Buona Park 0 0 0 0 

Costa Mesa 0 0 0 0 

Cypross 0 0 0 0 

Dana Point 0 0 0 0 

Fountain Valley 0 0 0 0 

Fullerton 0 0 0 0 

Garaon Grove 0 0 0 0 

Huntington Beach 0 0 0 0 

Irvine 0 0 0 0 

La Habra 37 Lot & Pool Drains 
Education on 

0 0 1 Pool Drain Education on 
Pollution Pollution 

La Palma Nol Reported 

Restaurant Floor Cily working wilh 
Laguna Beach 0 0 0 1 Drain to OCFCD property owner ta 

Channel resolve Issue 

Laguna HUis 0 0 0 0 

Laguna Niguel 0 0 0 0 

Lako Forest 0 0 0 0 

Los Alaml!os Nol Reported 

Mission VloJo 0 0 a 0 

Newport Beach 0 0 0 0 

Pool Drains. Misc. All notified Pool Drains. Misc. 
All nolified 

Pool Drain$, Mi-s,e, 
All notified 

Pool Drains, Misc. 
All notified Orango 5 business 

complied 2 business 
eomplie<:1 

9 business complied 7 business 
complied connections connections conned.ions connections 

Placentia 0 0 0 0 

San Clomonlo 0 0 0 0 

San Juan Capl&tnmo 0 0 0 0 

Santa Ana 0 0 0 0 

Seal Beach 0 0 0 0 

Stanton Not Reporte<:I 

Tustin 2 12" Residential & Undocumented, b 
16" lndustlial legal surface drains 

VIiia Parle Not Reported 

Woslmlnster 0 0 0 0 

Yort,a Linda 0 0 0 0 

13 Permits, 3 
' 37 Permits, 4 5 Permirs. 

1 Permi~ 2 
County of Orango' 17 Plugged/Removed. 41 6 34 Plugged/Remcrvecl, 

1 Pending Plugge<:1/Removecl 3 Pending 
31 Pending 

Tobi 61 43 21 53 

' C<iunly of Orange lolals ore lor calender years. 1996 liguro• are reported !or 1996·97. 1997 Figures tor 1997 -96, 1996 tigu,es lor 1998,99, while 1999 (25) and 2000 (9) figures are combined to, 1999-2000 
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Figure 2.1 
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Water Pollution Incidents 
Notification Sources (1999-2000) 
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Figure 2.2 

--------- ---------------------------

Water Pollution Incidents 
Types of Materials (1999-2000) 

Total of 407 Incidents 
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~ Miscellaneous waste 
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Figure 2.3 
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Water Pollution Incidents 
Types o,f Materials (1990-11994) 

Total of 808 Incidents 
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Ty,pes of Materials (1990-1994) 

Total of 808 Incidents 

.. r 

91 92 93 94 

Year 

II Inorganic 

~ Miscellaneous waste 

9Paint 

0 Petroleum products 

•sewage 
121 Unidentified substance 

__________________________________________________________ _J 

0014458



e 
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Figure 2.5 

Water Pollution Incidents 
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3.0 ST ATVS OF BMP IMPLEMENTATION 

3.1 Introduction 

This Section details the Permittees' programs to implement Best Management Practices 
(BMPs) as part ofroutine public agency activities (DAMP Section 5.0), in the 
construction and post construction phases of new development {DAMP Section 7.0 and 
8.0) and the participation with several water quality planning initiatives. 

The Second Term Pem1its added an additional requirement for BMP implementation 
related to the operation of municipal facilities through an environmental performance 
evaluation and reporting program. This program is now in its third year of 
implementation and is discussed in Section 3.2.6. 

3.2 Public Agency Activities (DAMP Section 5.0) 

All of the Permittees routinely conduct preventive maintenance activities that are widely 
recognized as effective BMPs for pollutant control. These activities include litter 
control, solid waste collection/recycling, drainage faciJjty maintenance, catch basin 
stenciling, street sweeping, hazardous materials management/environmental performance 
reporting, household hazardous waste collection, emergency spill response and fertilizer 
and pesticide management. 

The DAMP requires evaluation of these activities and, where appropriate, improvements 
or new practices to further reduce the amount of pollutants discharged into the storm 
drain system. An important component of this evaluation process is the documentation 
and collection of data related to these selected activities. The data presented in the 
subsequent sections has been compiled for the period of July 1, 1995 to June 30, 2000 
and compares the status of the program from the 1994 Report of Waste Discharge 
(ROWD) submittal to the 2000 ROWD submittal. 

3.2.1 Litter Control 

Litter control is an important element in the diversion of trash and other materials from 
the storm drain system. Although most Permittees historically viewed litter control as a 
public service program (i.e., preventing visual blight, etc.), rather than as a pollution 
control problem, they now consider it equally important as a visual indicator of water 
quality. 

In 1994, eighteen Permittees had specific municipal litter control ordinan.ces and fifteen 
planned to utilize the new sections in the Model Water Quality Ordinance to achieve 
effective litter control authority. All Permittees now have the legal authority to control 
littering in public areas either through the Water Quality Ordinance or existing municipal 
code sections . 

- 11 -

0014461



• 

\ / 

• 

Other DAMP-recognized elements oflitter control include provision of trash receptacles 
and special clean-up events (Table 3.1). During the 1999/00 reporting period, twenty
seven Permittees reported that trash receptacles are maintained in public areas. Other 
initiatives included the allocation of staff to litter and debris control, arrangements to 
facilitate the disposal of large waste items by residents, and organized 
community/neighborhood clean-ups. 

Garden Grove, for example, coordinated volunteer groups to clean litter twice monthly. 
Another example was the organization of Neighborhood Enhancement Programs by the 
City of Orange, wherein each year specifically targeted community areas clean-up litter. 
Several other cities reported organizing, or participating in, initiatives related to litter 
control such as "Beach Clean-Up Day", "Volunteer Connection Day", "Earth Day 
Clean-Up," "Coastal Clean-Up Day," and "Pride Days." 

Every year the California Coastal Commission sponsors a Coastal Cleanup Day to help 
cleanup the trash and debris that accumulates along the coastline, fouling the beaches and 
tidal zone (Table J.2). During the first cl.eanup day in Orange County in 1996, 4,649 
volunteers collected 38,906 pounds of trash and 3,914 pounds ofrecyclables (9.2 
pounds/person) .. In 1999, 4,382 volunteers joined in and collected 65,900 pounds of 
trash and 8,84 I pounds of recyclables ( I 7 pounds/person). 

The top five items collected during the 1999 event were 14,587 cigarette butts; 9,650 
foamed plastic pieces; 5,621 plastic food bags/wrappers; 5,288 paper pieces and 4,630 
plastic pieces; which corresponded closely with the results from the debris 
characterization study conducted within the Newport Watershed (Section 3.9. l ). 

3.2.2 Solid Waste Collection/Recycling 

The Permittees have solid waste collection programs for public, residential, commercial 
and industrial areas. The Permittees recognize that the public must be encouraged to 
properly dispose of their trash and educated that the storm drain is not a waste receptacle. 
The Permittees conduct public education outreach through a variety of methods including 
community newsletters, radio and television public service announcements, brochures 
and utility bi.II inserts. 

llin 1994, the Permittees repo.rted recycling information that they were separately required 
to collate under the requirements of AB 939 In the 1993/94 reporting period, seventeen 
Permittees reported data regarding the breakdo\l.'11 of constituent materials for recycling, 
as required under AB 939. These Permittees diverted 177,000 tons from the waste 
stream, marking an increase of 67,000 tons from the prior year. Since the AB 939 
reporting requirements have changed, the Permittees no longer provide this information. 

In the 1999/00 reporting period, twenty-nine of the Permittees reported the coHection of 
3.4 million tons of solid waste (Table 3.3). In addition, the Permittees reported on the 
types of solid waste and recycling education materials made available to the public and 
the frequency with which they were distributed or broadcast (Table 3.4) . 

- 12 -
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Twenty-three Permittees indicated that they distributed community newsletters, while 16 
jurisdictions reported the distribution of utility bill inserts containing information 
regarding recycling and/or proper waste disposal at least annually. Certain educational 
efforts have increased since 1994. For example, in 1999/2000 ten Permittees reported that 
they broadcast public service announcements via radio and/or television; this compares to 
only five Permittees in 1994. Moreover, Cypress, Mission Viejo, Placentia, and San 
Clemente all reported the inclusion of information about recycling and waste disposal on 
their city web sites. 

Another example is Tustin which reported the continuance of an ad hoc committee, 
"Tustin Pride", that organizes events such as their Christmas Tree recycling program. 
Anaheim reported contracting with a private communications firm for public relations 
services to promote "Recycle Anaheim." 

Examples of recycling public education material.s are included in Appendix 3.1. 
Reflected in the program materials is that fact that many jurisdictions have combined the 
recycling, litter control and hazardous materials disposal. messages. 

3.2.3 Drainage Facility Maintenance 

A1aintenance 

During the First and Second Term Permit periods, the Permittees developed and 
implemented drainage facility inspection and maintenance procedures and created 
inspection logsheets in order to document the total volume of material removed from 
their facilities and the percentages of each type of material. Through their routine 
inspections, the Permittees also notify the appropriate Authorized Inspectors of any 
evidence of chemical contamination or suspected illegal discharges. 

The Permittees inspect the drainage system within their jurisdictions on a regular basis 
and clean out accumulated debris on an as-needed basis. Removal of accumulated debris 
and sediment is carried out either manually or by mechanical methods using flushing in 
emergency situations only. 

In 1993/94 seventeen Permittees reported removing more than 7,500 cubic yards of 
debris from the drainage system. This debris was cleared from 114 miles of channel and 
pipe and 13,650 storm drains and catch basins. 

Comparatively, in the 1999/00 reporting period, twenty-eight Permittees reported the 
removal of 15,381 cubic yards and 23,907 tons of material from 218.8 miles of storm 
drains and 21,284 drain inlets. Thus, over the last permit term the efforts to clean out the 
drainage facilities and the quantity of material removed have doubled. 

Debris characterization varied significantly between jurisdictions but averaged 43% soil, 
38% vegetation, 9% paper, 4% plastic, and 5% (Table 3.5). These figures do not vary 
greatly from those tabulated in 1993/94 

- 13 -
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Drainage Facility Changes 

The NPDES permit requires that the Permittees provide information regarding any 
significant changes to the storm drain systems, outfalls, detention or retention basins, 
dams or other controls, including map updates of the storm drain system. During 1990 -
1995, the Perminees reported approximately 270 changes to their municipal storm drain 
systems. 

Comparatively, during 1996-2000, t\,venty-five Permittees reported a total of 220 changes 
to their municipal storm drain systems (Table 3.6). In addition, Brea reported nine 
changes occurring between 1990 and 1994 and Huntington Beach and Westminster each 
reported a change occurring in 1994. 

The Permittees also reported that they provide the Principal Permittee with drainage 
facility map updates on a continual basis. These maps can be made available to the 
Regional Boards upon request. 

Low Flow Diversions 

The Permittees have implemented a limited number of drainage system diversions to the 
sanitary sewer system at several coastal locations. Diversion projects take low flow flood 
control channel water and divert them to sanitary sewer or ocean outfall to avoid direct 
discharge to recreational and other use areas. 

Talbert/Lower Santa Ana River Watershed 

Elevated bacteria indicator levels in the surfzone off Huntington State Beach in 1999 
were attributed, in part, to the storm drain system of the Talbert/Lower Santa Ana River 
Watershed (see Section 3 .8.2). As part of an early action plan, all storm drain and pump 
station discharges in this watershed have been temporarily diverted during the summer 
months. 

As an added measure to prevent bacteria in the Santa Ana River from impacting 
Huntington State Beach, low flow runoff from the lower Santa Ana River Watershed is 
being diverted to the sanitary sewer at four locations. These locations are: the Santa Ana 
River just upstream of Talbert; the Greenville Banning Channel upstream of Hamilton; 
and two Huntington Beach pump stations at Hamilton and Meredith. 
Aliso Creek Watershed 

The lower mile of Aliso Creek has been listed as impaired for the presence of elevated 
levels of fecal coliform (see also Section 3.8.3). Pursuant to a 205G) grant the Principal 
Permittee initiated a water quality planning study. One of the results of the study was the 
identification of elevated fecal coliform levels at a number of points along Aliso Creek 
and in its tributaries. One storm drain (identified as J03P02) exhibiting elevated fecal 
coliform levels was issued a Clean Up Abatement Order by the San Diego Board. As an 
early action, the flows from J03P02 have been temporarily diverted during the summer 

-) months to the sanitary sewer by the City of Laguna Niguel. 
/ 
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As a further watershed step, the Principal Permittee and the Aliso Water Management 
Agency installed, operated and maintained a diversion project to remove summer flov,'s 
in Ali.so Creek from an area immediately upstream of Aliso Beach. This diversion project 
utilizes a summer-season-only sand berm to allow pumping of creek water to an adjacent 
ocean outfall line. 

Lal!Uila Beach Coastal Storm Drains 

The city of Laguna Beach installed their first diversion in 1987. Since that time they have 
installed five additional diversions and plan to install fourteen more by the year 2007. 
Currently the diversions cover 960 urban acres, 38% of the 2,500 total urban acres in 
Laguna Beach. By the year 2007 the diversions will cover 2,130 (85%) of the 2,500 total 
urban acres in Laguna Beach. 

3.2.4 Catch Basin Stenciling 

The goal of the stenciling program is to label and subsequently maintain labels on 
stormdrain catch basins throughout Orange County. Initially the label was comprised of 
"No Dumping - Drains To Ocean" written in 3" black letters on either the top of the curb 
or the curb face adjacent to the inlet. 

This format was later revised to 3" blue letters on a white background. Each Permittee, 
however, may implement its own version of the catchbasin stenciling program including 
variations on the phrase or the method of labeling such as the use of hot/tape decals or 
thermoplastic plaques. 

In the 1993/94 reporting period,. the Permittees reported stenciling approximately 21,250 
catch basins (63%) and twenty Permittees reported completing stenciling all of their catch 
basins in their jurisdiction. 

In the 1999/00 reporting period the Permittees reported that over 33, 300 catch basins 
(98%) of the total inventory of over 34,000 drain inlets have been stenciled at least once. 
The number of Permittees who have stenciled 100% of their catch basins at least once has 
increased from t\venty to twenty-five. Seventeen Permittees reported re-stenciling over 
11,600 catch basins ( over one third) during 1999/2000 (Table 3. 7). 

Most Permittees use the recommended stencil: "No Dumping - Drains To Ocean". There 
are, however, a few variations. Newport Beach uses "Drains to Ocean" or "Drains to 
Bay" depending on the storm drain's receiving water, Irvine uses ''No Dumping Waste -
Drains To Ocean", and Laguna Beach designed its own logo to accompany the phrase: 
"Keep It Clean - Drains To Ocean". Seal Beach and Placentia both use "No Dumping", 
with Placentia including the corresponding municipal code (P.M.C. Section 16.08.040). 

All but four of the Permittees used spray paint to stencil their inlets, with nine using 
either blue or black paint on a white background instead of only black with no 
background color. Alternative application methods included hot tape/decals (Irvine, 

• Orange), thermo-plastic (Brea), and adhesive plaques (Laguna Beach and Orange). 
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Several Permittees,. including Brea, Buena Park, La Habra, and Orange reported positive 
public reaction to the stenciling programs. Still others noted an apparent decrease in the 
amount of litter in the catch basins since the initiation of stenciling programs. 

The use of volunteer resources was reported by a number of Permittees; in 1999/00 over 
4,700 catch basins were stenciled by volunteer groups. Fullerton, San Clemente, and 
Lake Forest all utili.zed Boy/Eagle Scouts, while Costa Mesa, Irvine, La Habra, and San 
Clemente reported stenciling assistance from the Orange County Conservation Corps. 

3.2.5 Street Sweeping 

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

During the Second Term Permit period, the Principal Permittee recommended that the 
Permittees apply a standard of pollutant control removal effectiveness in the purchase of 
new street S\veeper equipment. This recommendation was based upon a preponderance 
of research literature suggesting that regenerative air sweepers are superior in 
performance to vacuum and mechanical brush. The research is not, however, 
unequivocal. 

[n the 1999/00 reporting period, twenty-six Permittees reported using a fleet of street 
sweepers consisting of at least 36 mechanical broom, 66 vacuum and 7 regenerative air 
sweepers. It is expected that, over the next permit period, these numbers will continue to 
change as Permittees replace aging equipment. The Permittees also reported removing at 
least 410,483 tons and 111,301 cubic yards of material with the sweepers. 

Monthly sweeping of residential, commercial, and industrial public street areas was the 
minimum reported sweeping frequency with the Principal Permittee frequency 
commencing in the 2000/0 l reporting period. Approximately half of the Permittees 
reported conducting weekly sweeping in industrial and commercial areas, with sixteen 
conducting weekly sweeping in residential areas. Six Permittees reported a sweeping 
frequency of twice weekly or greater for at least one of the three designated areas. 
Laguna Beach, Newport Beach, and Santa Ana all reported daily sweeping in some 
commercial areas (Table 3.8). 

Twenty-two Permittees reported the use of parking restrictions to improve street 
sweeping effecti.veness, two more than in 1996. All reporting Perrnittees noted visual 
inspection of streets to verify street sweeper effectiveness, with nineteen Permittees 
indicating that their street sweeping equipment is monitored at least weekly for adherence 
to manufacturer's specifications for optimal performance. In addition, several Permittees 
noted that they actively encourage citizen comment on their street sweeping programs 
and will repeat the sweeping of an area when a complaint is received. 
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3.2.6 Hazardous Materials Management/Environmental Performance Reporting 

Prior to 1997, the Permittees annualJy reviewed their hazardous materials management 
practices. Specific information was submitted in the annual reports regarding product 
substitution, structural modifications to storage areas, elimination of hazardous waste 
streams,. installation of a clarifier for site drainage, the use of off-site facilities for vehicle 
cleaning, employee training, and site audits. 

As a result, in l 993/94 eight Permittees reported making physical improvements to their 
hazardous materials storage facilities and five Permittees reported that they no longer 
manage hazardous materials. The improvements included major structural changes in the 
waste storage facilities and the replacement of hazardous materials with non-hazardous 
substitutes. 

The Second Term Permit required the Permittees to prepare an Environmental 
Performance Reporting Program and include in subsequent Annual Reports a discussion 
of the actions taken by the Permittees to eliminate pollutant discharges at public agency 
facilities. This program was implemented in 1997 and was applied to municipal facilities 
whose operations include hazardous materials storage, waste storage, and/or vehicle and 
equipment maintenance. 

Permittee facility operators were required to: 

I. Determine which operations are the most significant contributors to storm.water 
pollution; and then to 

2. Identify significant issues at each facility and develop and implement action plans to 
control the discharge of pollutants. 

The program is iterative, involving an annual evaluation of mW1icipal facility 
environmental performance and the implementation of corrective actions W1til all 
identified significant issues are addressed. The.action plans that have been developed by 
the Permittees to address the significant issues have demonstrated a commitment by the 
Permittees to implement both structural and non-structural controls. Table 3.9 
summarizes the number of significant issues and action plans that have been identified 
and corrected over the past four years in addition to those made in the old program. 

Since the inception of the program the Permittees have been committed to reducing the 
pollutants from their fixed facilities. This is evidenced by the 94 municipal facilities and 
244 significant issues identified during the first year of the program decreasing to 1 7 
facilities and 4 7 significant issues by the end of the 1999/00 reporting period. 
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The initial compilation of the significant issues and action plans identified at each facili t:y 
were provided in the 1996/97 report. In that initial report Dana Point, Laguna Hills, 
Laguna Niguel, Lake Forest, Mission Viejo, San Clemente and San Juan Capistrano 
reported no significant issues for any of their facilities, primarily due to the fact that they 
are either smaller jurisdictions or they contract out the majority of their municipal 
activities. ln 1996/97 the Permittees identified 94 facilities with approximately 244 
significant issues. 

In 1997/98 the Permittees completed 158 (65%) of the 244 si.gnificant issues action plans 
identified in the 1996/97 report. Ten new significant issues were identified during this 
reporting period bringing the total number of outstanding issues to 96. At the end of 
1997 /98 the number of facilities with significant issues had decreased to 58, and thirteen 
Permittees ( compared to seven at the end of the previous year) were able to report no 
significant issues at any of their facilities. 

In 1998/99 the Permittees completed 25 (26%) of the 96 remaining significant issues 
action plans identified in the 1997/98 report. Three ne•.v significant issues were identified 
during this reporting period bringing th.e total number of outstanding issues to 74 from 51 
facilities. 

In 1999/2000 24 Permittee facilities completed 29 (39%) of the 74 remaining significant 
issues action plans identified in the 1998/99 report. Two new significant issues were 
identified during this reporting period bringing the total number of outstanding issues to 
4 7 from 17 facilities. At the end of 1999/2000, sixteen Permittees were able to report the 
completion of all outstanding significant issues. 

Some examples of action plans completed during the last reporting period include the 
City of Anaheim which relocated vehicle washing areas at ten of its Fire Stations, and the 
City of Garden Grove which reported hazardous material storage training for employees 
at eight of its facilities. Of the 29 action plans completed during 1999/00, eight (28%) 
involved the implementation of structural controls such as the construction of berms to 
contain runoff, while 24 action plans (72%) required the implementation of non-structural 
controls, for example, employee training or the rel.ocation of wash areas (Table 3.10). 
Of the 47 uncompleted action plans, the majority (83%) require the implementation of 
structural controls. For example, the city of Cypress is in the process of constructing 
berms and installing a storage area roof at its Corporation Yard facility, whHe La Habra is 
re-budgeting for the installation of a clarifier at its Public Works Yard. New end dates 
have been provided for instances in which the implementation of the control will extend 
beyond the previous end date provided. 

The completed Significant Issues Action Plans forms are included in Appendix 3.2 . 
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3.2.7 Household Hazardous Waste Collection 

Collection Centers 

Orange County has an effective household hazardous waste collection program 
administered by the Integrated Waste Management Department (IWMD). The program 
comprises four sites (Anaheim, Huntington Beach, San Juan Capistrano, and Irvine) that 
operate 5 days per week for a total of 259 days per center (excluding partial or full day 
closures due to rainy weather). 

From 1993 - 2000, the Permittees reported that through their trash collection services and 
various public education initiatives residents are directed to use these IWMD facilities for 
disposal of their household hazardous waste. 

Table 3.11 includes the quantities of the various types of household hazardous waste 
dropped off by County residents at the four IWMD collection centers during 1993/94 and 
1999/2000. A total of2,896,967 pounds of household hazardous waste was collected in 
1999/2000 (compared to 2,689,560 pounds in 1998/99). The amount of waste dropped off 
at these four sites has increased since 1994 when approximately 2,449,902 pounds of 
waste was collected. 

Household Hazardous Waste Events 

In 1993/94 four Permittees reported conducting at least one special event in their 
jurisdiction to pickup household hazardous waste and/or educate the public regarding 
proper disposal.· 

In 1999/00, seven Perrnittees reported separate household hazardous waste collection 
efforts which brought in an additional 190,905 pounds of waste. This figure excludes 
materials collected by Laguna Beach since totals for its new door-to-door collection 
program are unavailable. These efforts included three waste oil collection initiatives 
(Costa Mesa, Garden Grove, and Orange) and four programs involving household 
hazardous waste collection days (Laguna Beach, Lake Forest, Mission Viejo, and 
Placentia) (Table 3.12 & 3.13). 

Oil Recycling 

All Permittees and the County's Health Care Agency currently implement used oil 
recycling programs. These programs involve comprehensive public outreach including 
television and newspaper advertising, displays at community events, and the distribution, 
at no cost to residents, of used oil containers. In addition, some Permittees also conduct 
household hazardous round-ups or drop off events for their residents . 
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The public outreach efforts associated with the used oil recycling programs are 
comprehensive as is reflected in the public education materials that have been developed 
and distributed (Appendix 3.1). Several Pennittees also reported advertising the 
locations of used oil collection centers as well as participating in various used oil 
recycling programs and/or grants. 

ln 1999-00, the Permittees updated and distributed the used oil collection brochures for 
North, Central and South Orange County. The brochure provides information regarding 
locations within each city that will accept water motor oil and information regarding the 
proper disposal of oil filters. 

ln 1996-97, the County, in conjunction with the cities of Brea, Dana Point, Laguna 
Beach, Laguna Niguel, San Clemente, San Juan Capistrano, Villa Park and Yorba Linda 
applied for and received a three-year Used Oil Recycling Grant to help encourage 
recycling or appropriate disposal of used oil. The County also received a two-year Used 
Oil Recycling opportunity grant for Dana Point Harbor. Additionally, in 1999/00 20 
Permittees reported that they received a Used Oil Recycling grant (compared to 17 in 
1998/99). 

3.2.8 Emergency SpiU Response 

The Orange County Hazardous Materials Area Plan or a city equivalent has been adopted 
by most of the Permittees. This Plan is a set of planned responses to hazardous materials 
emergencies, addressing chain-of-command, public agency participation and allocation of 
authority. 

The Permittees have all enacted the authority to control releases to the storm drain system 
through a common Water Quality Ordinance. The Permittees have formerly designated 
the Authorized Inspectors according to the Enforcement Consistency Guide (Table 3.14 
- 3.16). The Permittees will continue to have responsibility for water pollution 
enforcement within their jurisdiction unless that authority has been designated to the 
Orange County Flood Control District (see also Section 2.3 and 2.4). 

3.2.9 Fertilizer and Pesticide Management 

Careful fertilizer application and management is the most effective means of controlling 
nutrient loss from landscaped areas. Similarly, careful pesticide management addresses 
both acute toxicity and chronic exposure concerns associated with all insecticides, 
rodenticides and herbicides. 

During the First Tenn Perm.it period, a model plan, entitled "Management Guidelines for 
Use of Fertilizers and Pesticides," (DAMP Appendix F) was developed to provide 
guidelines for application methods for fertilizers and pesticides, surface runoff 
minimization, accident mitigation and Integrated Pest Management. This model was 
subsequently implemented by the Permittees. 
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Table 3.23 summarizes the total acreage and quantity of fertilizers and pesticides applied 
by the Permittees within their jurisdiction. It also summarizes the number of Perrnittees 
applying integrated pest management techniques and the corresponding reduction in the 
amount of pesticides applied. 

Fertilizer Jvfanagement 

In I 999/00, at least 1,883,905 pounds of fertilizers were applied to a reported total of 
5,637 acres of public land in Orange County compared to 5,900 acres in 1993/94 (Table 
3.17). Table 3.18 provides information on the number and types of fertilizers used by the 
Permittees in l 999/00; however, numbers on the different forms of fertilizer applied are 
currently not available. 

Nineteen Permittees ( compared to twenty one in 1993/94) reported consulting a qualified 
fertilizer specialist within the past year regarding application rates, application timing, 
storage and/or handling of fertilizers, while fourteen Perrnittees (compared to fifteen in 
1993/94) report~d that, during 1999/00, soil testing was conducted to determine 
compatibility with the fertilizers being used. 

Seventeen Permittees ( compared to ten in 1993/94) reported using organic or slow release 
fertilizers to a greater extent than the year before. No spills of fertilizers were reported. 

Pesticide Management 

The Permittees reported individually applying 306 pesticides, 45 of which were Category 
I or restricted, to 12,110 acres of public land in I 999/00. Similar figures were reported in 
I 998/99 when Perrnittees reported applying 325 pesticides, 48 of which were Category I 
or restricted, to a reported 12,310 acres of public land (Tables 3.19 & 3.20). It should be 
noted that the total number of pesticides reported here do not represent the number of 
distinct pesticides used by the Permittees; rather, they are simple aggregations that do not 
account for the possibility that two or more Permittees may use the same pesticide. At 
least 32,223 pounds and I 0,600 gallons of pesticides were applied by Permittees in the 
last year. These· figures, however, represent low-range estimates since not all Permittees 
reported their figures in total pounds or gallons while some failed to report quantities 
altogether. 

In I 999/00 six permittees ( compared to one in 1993/94) reported that soil testing was 
conducted at some point during the past two years for compatibility with the pesticides 
being used (Table 3.21). 

Nineteen Permittees (compared to seventeen in 1993/94) reported requiring that all pest 
control personnel (applicators) obtain a Qualified Applicators License (QAL) from the 
State. It should be noted that at the minimum, all Permittees require either a QAL or 
equivalent County training for pesticide applicator personnel. 
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Twenty-seven Permittees (compared to 28 in 1993/94) reported conducting inspections of 
the pesticide application equipment and contract or in-house pest control crews during the 
last year. These inspections were typically conducted on a routine basis. 

Twenty-eight Perrnittees reported having the appropriate measures implemented for the 
application, storage, disposal and/or transportation of pesticides. Although no spi I ls of 
pesticides were reported, 26 Perrnittees reported implementing an accident mitigation 
plan in case of a spill. 

Integrated Pest J\1anagemenl (JPAl/l 

Twenty-three (compared to twenty in 1993/94) Permittees reported implementing 1PM 
techniques as recommended in the Management Guidelines for Fertilizer and Pesticides 
(Table 3.22 & 3.23). 

Specific alternatives to the use of chemical pesticides included mechanical or manual 
weeding (16 Permittees), mulching (eight Permittees), water management/drip irrigation 
(one Permittee), the use of disease resistant plants (one Perrnittee), the use of biological 
controls (nine Permittees) and basic agronomic practices. Overall, nine Permittees 
reported a 5-50% decrease in the use of pesticides after implementing IPM techniques. 

Costa Mesa, Seal Beach,. Laguna Hills, and Anaheim reported the largest decreases in 
pesticide usage (50%, 20%, 12%, and 12%, respectively). Examples ofIPM techniques 
included the utilization of predatory wasps for controll.ing giant whiteflies (Costa Mesa 
and Santa Ana), water pressure for controlling aphids and whiteflies (Santa Ana), and the 
use of parraffinitic oi I to control whiteflies (Tustin). Seal Beach, Anaheim, and Laguna 
Hills achieved their reductions through mechanical controls and mulching. 

3.3 Public Information (DAMP Section 6.0) 

The primary goal of the public education program is to inform the community about the 
origins and causes of storm water pollution and to constructively involve the public, 
municipalities, businesses, industries and the development community in the NPDES 
Stormwater Program's objective of controlling pollutants at their source (ie: pollution 
prevention). Achievement of this goal involves the development of materials to explain 
the nature of urban stormwater pollution and its effect on water quality and to identify 
and promote behavioral changes that will contribute to controlling pollutants at the 
source. The educational materials developed and distributed by the Permittees are 
included in Appendix 3.2. 
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3.3.1 Counryv,ide Efforts 

During the First and Second Term Permit periods the Principal Permittee, took the lead in 
developing a regional awareness program and provided the Permittees with copies of 
educational materials for distribution to the public. The public education program 
consisted of public, business and household hazardous waste elements. The Perrnittees 
were encouraged, but not required, to enhance the information provided with educational 
efforts more specific to local issues of importance related to water quality. 

During the initial pennit period 1990 - 1995, the following educational elements were 
completed: 

• Participation in the 1994 Orange County Annual Survey co-directed by Mark 
Baldassare and Cheryl Katz of the University of California, Irvine (Section 5 .2.1 ); 

• Publication of four editions and l 7,000 copies of the Flood line newsletter that 
featured articles on stormwater issues. Floodline is distributed to residents and 
businesses in Orange County; 

• Distribution of a Flood Awareness Guide by direct mail with a back page on 
stormwater pollution prevention to over 700,000 homes; 

• Distribution of more than 20,000 copies of "The Ocean Begins at Your Front Door" 
brochure and over 6,000 copies of the recycling brochure, "Preventing Sea Sickness", 
to libraries, cities and community groups; 

• Providing storm water pollution prevention PSA's for broadcast on local cable 
television and public television (KOCE) and movie theaters, and produced a 
30-minute educational video, titled "The Ocean Begins at Our Front Door"; 

• Staffing of booths at the Orange County Fair, the Earth Day Fair, and the Beach 
Clean Up Days; 

• Coordination of clean-up events under the auspices of the California Coastal 
Commission's Annual Coastal Clean Up Program; 

• Presentations on the stormwater mandate and the Orange County Storrnwater 
Program at workshops and seminars, including, Business Environmental Assistance 
Center (BEAC), Orange County Water Task Force, Public Utilities Liaison 
Committee, Association of Environmental Professionals, HazMat West Conference 
and Exposition, Council of Car Care Centers, Southern California Professional 
Detailers Association. In addition staff organized, in conjunction with the Building 
Industry Association and the Consulting Engineers and Land Surveyors of California, 
a workshop on the DAMP as it pertains to new development; and 
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• Participation in Statewide "Pollution Prevention Week(s)" in 1993 and 1994. In 1993, 
this effort was augmented by organization of a workshop, titled "Turning the Tide on 
Trash: A Watershed/Marine Action Plan Workshop," aimed at highlighting both the 
widespread occurrence of trash and debris in coastal and watershed receiving waters 
and successful. trash and debris control strategies. 

During the Second Tenn Permit period, specific public educational efforts included the 
creation and distribution of additional public educational materials and BMP guidelines 
for those potentially polluting activities not otherwise regulated, establishing and 
advertising a 24 hour water pollution problem reporting hotline, participating in 
community outreach events, participating in joint outreach programs, workshops and 
seminars. The specific efforts are listed below: 

• Distributing copies of the color brochure '1The Ocean Begins at Your Front Door": 
Commencing in July 1999 the County began track the distributed public education 
materials. From July 1999 through June 2000 l 0,968 copies of this brochure had 
been distributed; 

• Creating and distributing a new brochure in 1998-99, "Do You Know Where the 
Water In Your Storm Drain Goes?" From July 1999 through June 2000, 10,299 of 
these brochures had been distributed; 

• Updating and distributing North, Central and South Orange County Waste Oil 
Collection Center brochures in 1998-99 (Section 3.2.7); 

• Procedures began to be developed for certain potentially polluting activities not 
otherwise regulated (Appendix 3.3). Efforts included: 
• Creating and distributing Auto Service Center Pressure Washing guidelines to 

approximately 200 large automotive service centers in 1997-98; 
• Creating and distributing Pool Maintenance Discharges guidelines in 1998-99; 
• Updating and distributing the Mobile Detailing Brochure in 1999-00; 
• Distributing Auto Service Center Pressure Washing Guidelines to approximately 

2,000 small to medium automotive service centers in 1999-00; and 
• Creating and distributing Restaurant Cleaning Operations guidelines in 1999-00. 

• Providing a Principal Permittee 24-hr telephone line for inquiries about stormwater 
and public education material; 

• In an effort to encourage the public to report illegal dumping, creating and 
distributing magnets and bookmarks that utilize graphics from the "Do You Know 
Where the Water In Your Storm Drain Goes?" brochure to the general public, 
interested groups, the County's libraries and the Permittees. From July 1999 through 
June 2000, 2,792 of these magnets, as well as 1,128 bookmarks were distributed; 

• Distributing appropriate educati.onal materials with enforcement letters sent out as a 
result of a water pollution complaint. 
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• Providing the video, "The Ocean Begins At Your Front Door" for broadcast by 

Huntington Beach Television; 

• Participating in public information activities including community outreach events 
such as the Orange County Fair, the Children's Drinking Water Festival, National 
Pollution Prevention Week, Beach and Watershed Cleanup Days; 

• In 2000-01 the Principal Perminee, County of Orange/HCA, County of 
Orange/lWMD and Orange County Sanitation participated in a coordinated 
"Environmental Partners" public education effort aimed at educating the public about 
the proper disposal of wastes. This effort merged several sintilar messages about 
proper waste disposal; 

• Principal Perntittee staff participated as presenters at workshops and seminars 
addressing stormwater management issues; 

• The initiation of a volunteer monitoring program (Section 3 .3.2); 

• Principal Permittee staff participated in the State Stormwater Quality Task Force: 
Public Information and Participation Committee (PIPP). The exchange of material 
has served to augment current information currently provided to new development 
and industries including participation in the 1-800-CLEANUP phone line and web 
site; 

• Participation in the LA Times in Education Program in 1999-00. This environmental 
study unit, which was distributed to approximately 180 schools, included newspaper
based lessons, classroom explorations and the opportunity for students and their 
families to participate in a survey to help Orange County understand how pesticides 
move through our watersheds; 

• Participation in the Upper Newport Bay Cleanup Day; 

• Participation in the American Oceans Campaign stormwater resources web page at 
www.arnericanoceans.om/mnoff/epa.lnm: and 

• Participation in two water quality/urban runoff issues workshops for both North and 
South Orange County and Watershed l O l presentations. 

In late 1999, the Permittees developed a comprehensive long-term NPDES public and 
business education strategy (subsequently referred to as the Public Education Program) in 
order to effectively educate the public and targeted business groups about the effects of 
stormwater pollution and encourage their participation in the protection of surface waters 
(DAMP Section 6.0 and Appendix L). The Public Education Program includes a 
comprehensive planning approach and "tool box" of implementable educational elements 
based upon the desired direction of the program. 
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Other County agencies also provide information to the public that aids in controlling 
stormwater pollution. The County of Orange/HCA manages the county's used oil 
program that encourages the recycling of used motor oil and filters. The program assists 
the l\TPDES Storm water Program by eliminating the number of incidents of people 
dumping used oil down the storm drain system. The County of Orange/IWMD manages 
the household hazardous waste program. The agency utilizes a variety of educational 
materials to recommend alternatives to hazardous products as well as proper disposal of 
household hazardous waste. 

3.3.2 Local Efforts 

In 1999/00 all Pennittees ( compared to twenty six in 1993/94) made the countyv.ride 
educational materials available to their residents at public facilities such as city halls, 
libraries, fire stations, etc. 

In addition many Permittees developed and distributed their own materials to the general 
public. In 1999/00, twenty five Permittees ( compared to eighteen in 1993/94) reported 
enhancing local materials and/or conducting their own initiatives. For example, Laguna 
Hills reported the development and distribution of public education literature expanding 
upon the County's "The Ocean Begins at Your Front Door'' brochure, while Santa Ana 
produced waste disposal and recycling information in English, Spanish, and Vietnam.ese. 
Five Permittees reported that they display information regarding storm drains, water 
quality, and/or recycling on their city websites. 

The education materials separately prepared by the Permittees are summarized in Table 
3.24. Examples of these materials are included in Appendix 3.2. 

3.3.3 Volunteer Monitoring 

During the Second Term Permit period, the Principal Pennittee continued its previously 
initiated volunteer monitoring program. Several students/interns, one under the direction 
of Dr. Prem Saint of the California State University at Fullerton, were instrumental in: 

1) gathering and analyzing trash/debris and sedimentation data; 
2) collection of trash/debris samples for analyses; 
3) maintenance of the field equipment and scientific instruments they used; and 
4) preparation of statistical reporting spreadsheets; 

The focus in the· tast several years was on quantifying and characterizing the types of 
trash/debris that were collected a debris boom during storm flows. The debris boom is 
located in the Santa Ana Delhi Channel just prior to where it discharges into the Newport 
Bay (Section 3.9.1 ). 

Several students under the direction of Dr. Stanley Grant, with the University of 
California Irvine, conducted a monitoring program in the Talbert Channel and produced a 
report. The Prinpipal Permittee assisted this effort. 
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3.4 New Development (DAMP Section 7.0) 

3.4.1 Requirements 

In 1993, the New Development/Construction Task Force comprising representatives from 
the Principal Permittee, Building Industry Association (BIA), Association of General 
Contractors (AGC) and Civil Engineers & Land Surveyors of California (CELSOC), 
completed a report that provides the basis for requiring the incorporation of structural and 
non-structural Best Management Practices (BMPs) into new development and significant 
redevelopment. The report, entitled "Best Management Practices For New Development 
Including Nonresidential Construction Projects ( l-5 acres)" (DAMP Section 7.0 and 
Appendix G), involved additional contributions on specific BMPs from the Western 
States Petroleum Association (WSPA), Food Sanitation Advisory Council (FSAC), and 
Orange County's sanitary districts. 

In 1997 the Permittees certified that they were implementing Appendix G. Since that 
time, the Permittees and development industry have gained considerable experience in 
implementing hundreds of Water Quality Management Plans (WQMPs) countywide. 
Tables 1 and 2 of Appendix G provide an outline of standard practice site specific 
structural and non-structural BMPs for special developments such as residential, 
industrial, retail/office centers, restaurants, warehouses/grocery, fuel dispensing areas and 
vehicle repair/maintenance facilities. 

3.4.2 Educational Outreach On New Development Requirements 

The Principal Permittee provided training to other Permittee planning staffs to facilitate 
uniform countywide implementation of the requirements of Appendix G. In December 
1993, the repo.rt was the subject of a workshop for Permittee planning staff held at 
Santiago Oaks Regional Park. This training has since been complimented by individual 
presentations, conducted by Principal Permittee staff, to Permittee development 
processing staff. 

In April 1994, in cooperation with CELSOC and the BIA, the report. was the subject of a 
second workshop at the Irvine Hyatt Regency Hotel. Targeted at the development 
community, the second workshop attracted over l 00 attendees. 

In November 1998 an Urban Stonnwater Runoff Water Quality Management Short 
Course was held. This course provided an introduction to the technical base of 
information that is being used to regulate urban area and highway stormwater runoff 
under the Best Management Practices ratcheting-down process. Twenty one Permittee 
representatives and support staff attended . 
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The Permittees continue to provide educational brochures and Appendix G with its 
attachments to acquaint developers and contractors with the NPDES program. In 
addition, several Permittees reported working closely with developers and contractors in 
an effort to educate them about storm water BMPs and various other water quality/nmoff 
issues. For instance, San Juan Capistrano provided samples of BMPs for new 
developments to all developers and thei.r engineers upon the initial submission of 
applications, while the city of Tustin sent training opportunity notices to developers and 
provided them a model set of plans to illustrate the BMPs requi.red. 

Additionally, the city of lrvine hosted numerous workshops add.ressing the topic of 
watershed BMPs. Topics included: "Water Quality Ordinance and Enforcement 
Consistency," "Construction Site Planning and Management," and "New Developments." 

In limited instances,. Principal Permittee staff also provided third party review of Water 
Quality Management Plans. Perrnittees receiving this assistance from 1995-2000 include 
Buena Park, Dana Point, Fullerton, Garden Grove, Irvine, La Habra, Los Alamitos, 
Stanton and Westminster. 

3.4.3 Implementation 

At the end of l 999/00 the Permittees reported that, since the implementation of the 
program in 1997, a total of 1094 WQMPs had been approved, covering 10,627 acres 
which represent~ approximately 2.5% of the area within Orange County subject to the 
NDPES Stormwater Permit. This is consistent with the incremental implementation of 
BMPs over the life of development envisaged by the Clean Water Act. Catch basin 
stenciling was the most frequent structural control implemented (4743) followed by 
common area runoff minimizing landscape design (934) and common area efficient 
irrigation (926) (Table 3.25). 

BMP maintenance (903), common area landscape management (853), and common area 
litter control (832) were the three most frequently implemented non-structural controls 
(Table 3.26). 

The report also recognizes that "Special" structural BMPs, specifically, engineered 
facilities designed to address specific pollutant problems, may be requi.red through a new 
development runoff management plan, CEQA process, or similar water quality planning 
process. An example of a "special" structural BMP that has been implemented includes 
the water quality detention/infiltration basins for the Las Flores Planned Community. 

In addition, since the implementation of Appendix G, Principal Permittee staff have 
reviewed Non-County and County lead projects for water quality issues. 
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3.5 Construction (DAMP Section 8.0) 

Permittee initiatives relating to the control of sediment and related pollutants are based 
upon established programs that involve implementation of both source control and 
treatment control measures at construction sites and within certain portions of the San 
Diego Creek watershed (DAMP Section 8.0). 

The problem of construction site erosion and sediment Joss has Jong been recognized by 
the Pem1ittees. Consequently Permittee grading ordinances and codes, the Green Book, 
and Public Works construction specifications already contain requirements for 
construction practices for erosion control. 

The First Term Permits required changes in grading practices to recognize sediment 
balance concepts, control of regulated materials used on the job site, and control of 
sediments polluted by contaminants. The control of storm water pollution associated \vith 
construction is handled through the existing grading, building permit, and public works 
contracting process. 

During the First-Term Permit period the Best Management Practices For Public Works 
Construction report was developed and incorporated as part of the DAMP (Appendix H). 
This Appendix applies to Permittee public works construction projects and requi.res that 
such activities will implement non-structural and structural BMPs to control 
contaminated stormwater run-off. 

At a minimum BMP selection for public works projects shall be consistent with the 
Construction Permit and Green Book standards for site maintenance and environmental 
protection. In 1997 the Permittees certified to the Regional Boards that the Appendix H 
guidelines or their equivalent were being implemented. 

In 1999/00 the Permittees were actively involved with and/or attended two Construction 
Site Planning workshops sponsored by both Regional Boards. The focus of the workshop 
was planning and implementation of appropriate erosion and sediment controls. 

In addition, in 1998/99 several Permittees and support staff attended a two hour 
workshop on storm water pollution prevention that was sponsored by Cal Trans. The 
focus of the workshop was on the proper implementation and maintenance for erosion 
and sediment controls during the construction phase. 

Beyond Orange County, during the 1990-95 and again during the 1996-01 permit period, 
the NPDES Stormwater Program contributed both staff time and monies to the working 
groups that successfully developed the Statewide General Construction and Industrial 
Discharge Permits under the NPDES program, as well as the creation and revision of the 
Municipal, Construction, and Industrial BMP Manual/Handbooks which lead to a number 
of American Public Works workshops . 
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3.6 Industrial Discharger Identification (DAMP Section 9.0) 

In 1992 a central database was developed which consolidated the 40 CFR 122.26 (a) ( 4) 
notifications, current NPDES permit holders and industries whose Standard Industrial 
Classification (SIC) codes were identified by the State Water Resources Control Board as 
requiring coverage under the Industrial Permit. The database provided the basis for a 
single notification to all the identified industrial facilities informing the facilities' staff of 
the existence of the NPDES stormwater program and possible industrial permit 
application requirements. 

This early program commitment was completed in 1992 by the Principal Permittee with 
the distribution of educational flyers to more than 10,000 potentially affected industrial 
businesses in Orange County. More than 7,000 flyers were also sent to 
construction-related businesses in Orange County to notify them of the obligations under 
the General Construction Permit (DAMP Appendix I). 

Subsequently, in 1997-98 and in 1999-00 the Principal Permittee distributed additional 
guidance for the· cleaning of automotive service centers to over 2, I 00 businesses, which 
included some industrial facilities subject to the Industrial Permit (Section 3.3). 

In 1999/00 the Perrnittees were surveyed regarding their ability to identify new 
businesses by Standard Industrial Classification (SIC) codes in order to be able to 
identify those businesses that are subject to the Industrial Activities Storm Water General 
Permit. 

As a result of the survey, fifteen Permittees indicated that they currently had a business 
licensing or similar mechanism in place that would facilitate this type of notification. 
The remaining Pennittees are continuing to determine the ways in which they will be able 
to notify businesses within jurisdiction. This will be a focus in the next permit term. 

3.6.l Management of Significant Industrial D.ischarges 

The Permittees already identify large industrial facilities where hazardous/toxic 
substances are stored, used, manufactured or disposed of, as well as local landfills, 
hazardous waste disposal, treatment, and recovery facilities, and any known spills, leaks 
or other problems in their municipal area. A number of municipalities that perform 
general annual fire code inspections coincidentally examine site pollution issues. 

Managing the significant industrial discharges includes both a training program provided 
by Principal Pennittee staff and coordination with various public agency organizations to 
encourage participation in implementing the stormwater program (Section 2.3. l ) . 
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3. 7 Coordination With Other Agencies 

Successful implementation of the NPDES Storrnwater Program requires cooperation and 
coordination \.Vith other public agencies or organizations v.rithin and adjacent to Orange 
County that have programs or activities that have an impact on stormwater quality. 

During the Second Tenn Pennjt period, a significant example of such an approach was 
the joint participation with Riverside,. Orange and San Bernardino Counties in the Bight 
98' regional monitoring program, which was coordinated by SCCWRP. This represented 
a collective opportunjty for the three Counties to cooperatively participate in an 
integrated watershed monitoring program and meet a common permit objective (DAMP 
Section 11.3.4). 

This coordination on monitoring has further developed into a region-wide monitoring and 
research cooperative program v.rith the neighboring counties, SCCWRP and the three 
Regional Boards and will be implemented during the Trurd Term Permit period (DAMP 
Section 11.3.4). 

The Principal Permittee has also been actively involved with Cal Trans and has been 
attending their quarterly NPDES meetings. Trus joint participation has allowed for the 
sharing of information and resources and h·as provided for a greater understanding of the 
respective programs and challenges. 

The Permjttees also anticipate that there may be additional opportumties for cooperative 
efforts with other stonnwater dischargers that may be.permitted separately under Phase II 
of the federal storm water regulations. These dischargers include federal and state lands, 
including, but not limited to, military bases, national forest, hospitals, colleges and 
universities, and highways; utilities and special districts; Native American tribal lands; 
non-urbanized areas; and agricultural lands. 

3.8 Water Quality Planning Initiatives 

During the Second Term Permit period, the Permittees initiated several water quality 
planning efforts. These priority water quality planning initiatives are intended to identify 
and better understand site-specific urban water quality problems in Newport Bay 
(nutrients), Aliso Creek (bacteria) and Talbert/Lower Santa Ana River (bacteria). 

3.8.1 Newport Bay/San Diego Creek Watershed (DAMP Section 1 I .4. I. Appendix N) 

Newport Bay and certain sections of San Diego Creek have been listed as impaired for 
the presence of excess levels of fecal coliform, sediment and nutrients as well as toxicity 
to organisms . 
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The development of Total Maximum Daily Loads (TivlDLs) allocations pursuant to 

Section 303(d) of the Clean Water Act has imposed additional requirements on the 
Newport Permittees (the County, Orange County Flood Control District and the cities of 
Costa Mesa, Irvine, Lake Forest, Laguna Hills, Laguna Woods, Newport Beach, Orange, 
Santa Ana and Tustin) which include significant additional requirements on these 
Permittees for monitoring and program development. These issues are addressed in their 
entirety in DAMP Section l 2. 

3.8.2 Talbert/Lower Santa Ana River Watershed (DAMP Section 11.4.2) 

Elevated bacteria indicator levels in the surfzone off Huntington State Beach in 1999 
were attributed, in part, to the storm drain system of the Talbert/Lower Santa Ana River 
Watershed. In response to a Section 13267 letter from the.Regional Board, the 
Talbert/Lower Santa Ana River Watershed Permittees (the County, Orange County Flood 
Control District, and the cities of Costa Mesa, Fountain Valley, Huntington Beach, 
Newport Beach and Santa Ana) committed to conducting monitoring investigations and 
research studies in conjunction with the University of California Irvine and the National 
Water Research Institute. These studies have been initiated by these Permittees and 
subsequently expanded to include watershed~scale monitori.ng and investigations, 
including extensive dispersion monitoring in the surfzone. 

The studies are anticipated to be completed during the renewal process for the Third 
Term Permit and surfzone fecal coliform impacts attributable to urban sources will be 
addressed through a revision of current BMPs pursuant to the water quality planning 
process. As part of an early action plan, all storm drain and pump station discharges in 
this watershed have been temporarily diverted during the summer months. 

3.8.3 Aliso Creek Watershed (DAMP Section 11.4.3) 

The lower mile of Aliso Creek has been listed as impaired for the presence of elevated 
levels of fecal coliform. Pursuant to a 205(j) grant the County initiated a water quality 
planning study to compliment ongoing watershed restoration efforts being conducted by 
the Corps of Engineers in conjunction with watershed cities and special districts. 

One of the results of the study was the identification of elevated fecal coliform levels at 
many points along Aliso Creek and in its tributaries. One storm drain (identified as 
J03P02) exhibited higher fecal coliform levels than the rest and was issued a Clean Up 
Abatement Order by the Regional Board pursuant to violations of the NPDES 
Stormwater Permit. The Order, as one action, assigns addiiional monitoring requirements 
to the J03P02 Permittees (the County, Orange County Flood Control District, and City of 
Laguna Niguel). 
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The Corps of Engineers Feasibility studies and the 2050) water quality planning study 
are anticipated to be completed during the renewal process for the Third Term Pem1it and 
will provide the first comprehensive restoration plan for an entire watershed in Orange 
County with subsequent project implementation over a multi-year period. As an early 
action, the flows from Lower Aliso Creek and J03P02 have been temporarily diverted 
during the summer months to the sanitary sewer. 

3.9 Methodology For Examining BMP Retrofit Opportunities (DAM.P Section 3.0) 

The NPDES Stormwater program elements fall into two general categories: prevention of 
pollutant introduction into the drainage syst.em and removal of pollutants from the 
drainage system. 

The removal-oriented programs identified in the DAMP include: 

• Structural BMPs identified through the water quality planning process; and 
• Site specific special BMPs for new developments necessary pursuant to DAMP 

Section 7.0 and Appendix G. 

Water quality problems are identified through the monitoring program and other water 
quality assessments. Watersheds determined to require additional BMPs are surveyed for 
potential retrofitting and considered using the principles of MEP. Existing flood control, 
retarding, sediment control, water conservation, recreation,. habitat, and greenbelt 
facilities are evaluated in tenns of their potential for modification to provide water 
quality benefits. Where retrofitting opportunities are not found, new structural BMPs 
will be considered, using the principles of MEP. 

In the 1994 Report of Waste Discharge, the Permittees committed to develop a 
methodology to evaluate opportunities to incorporate stormwater quality features into 
existing flood control structures in each Orange County watershed. 

In 1997-98, the feasibility of incorporating these types of retrofits to optimize beneficial 
use attainment began to mainly be addressed in the context of the long-term water quality 
planning initiatives being conducted within Orange County a number of which are in 
cooperation with the Army Corps of Engineers (Section 3.8). 

The feasibility for establishing various types of improvements such as separate high and 
low flow channels, re-establishing pool/riffle sequences or enhancing the shading within 
the watersheds continue to be examined . 
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3.9.1 Trash and Debris Booms 

In an effort to reduce the amount of debris entering the County's coastal waters, trash and 
debris booms have been installed in several flood control channels to remove floatable 
material. To date, the booms have proven effective in reducing the amount of floatable 
material entering the County's channels especially during the first rains of the storm 
season when accumulated debris finds its way into the ocean's waters. 

Huntington Watershed 

Four debris booms have been deployed in the Huntington watershed. The booms are 
located at: 1) tide gates of East Garden Grove-Wintersburg Channel, 2) upstream of 
Edinger in the Bolsa Chica Channel and 3) at the confluence of Westminster and Balsa 
Chica Channel. 

Talbert/Lower Santa Ana River Watershed 

To reduce floatable debris, a debris boom was installed upstream of Hamilton in the 
Greenville Banning Channel/Lower Santa Ana River. 

Newport Watershed 

In 1999, the Principal Permittee received a Clean Water Act 319(h) grant to implement 
additional trash and vegetative debris booms in the watershed and focus on enhanced 
source control measures. The additional debris booms were installed in El Modena-lrvine 
and Peters Canyon Channel. One of the grant tasks also required the characterization of 
debris collected by the trash and debris booms and the comparison of the results with 
similar data obtained from the existing debris boom located on the Santa Ana-Delhi 
channel. 

During the 1998-1999 and 1999-2000 storm seasons, a debris characterization study was 
initiated to collect trash and debris samples from the containment boom in the Santa Ana 
Delhi channel. Samples were collected from a total of seven storm events. Although an 
attempt was made to collect data from the newly installed containment systems in Peters 
Canyon Wash and El Modena-Irvine channels, due to the infrequency of storms during 
the recent storm·season and upstream construction activities in the Peters Canyon 
channel, no data could be obtained from these channels. Data from these containment 
systems will be collected in the 2000-2001 storm season. 

The results of the debris characterization study at the Santa Ana Delhi channel indicated 
that the percent composition of the trash and debris are similar for each of the storms. 
The study showed that the adjusted (excluding the weight of water and sediment) 
composition percentage of organic and plastic categories averaged 4 7% and 34%, 
respectively. The remaining five categories averaged less than 20%. These results 
provide the basis for targeting source control measures for trash and debris reduction in 
the Santa Ana-Delhi watershed on organics and plastics. 
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3.9.2 Additional Retrofit Projects 

An additional operational retrofits that have been implemented within the Newport 
Watershed are the installation of separate high and low flow channels on portions of 
Bonita Creek by the San Joaquin Hills Transportation Corridor Agency. 

Within the San Gabriel River watershed the addition of pump stations to the standard 
detention basin outlet structures leading to the San Gabriel River to allow for easier 
retrieval of floatables are in the design stage. 

In addition, some of the low flow diversions discussed in Section 3.2.3 may become an 
engineered facility during the third term permit period. 

3.10 Land Use and Population Changes 

Orange County's population has increased by approximately 5.1% (from 2,641,355 to 
2,775,675) in the last five years (Table 3.27). This increase has occurred fairly 
uniformly across Permittees, with all but four Perminees experiencing a population 
increase of between one and ten percent. Exceptions included Irvine and San Juan 
Capistrano, which each experienced population growth of 10.2% over the last five years, 
as well as the County of Orange and Los Alamitos, which each experienced negative 
population growth rates of -10.2% and -3.0%, respectively, the former due to recent 
incorporations. 

As a result, Permittees reported only modest changes in land usage from 1996 to 2000 
(Table 3.28). Of the sixteen Permittees submitting land use distribution figures for both 
1996 and 2000, only Irvine and San Juan Capistrano reported any substantial change. 
Irvine reported a decrease in residential land use from 38.5% of its total to 33.1%, and 
increases in the amount of both industrial (13.9% to 15.5%) and open space (36.8% to 
38.8%) land uses. 

In San Juan Capistrano, residential land uses increased as a percentage of the total from 
26% to 29%, as did open space (33% to 38%). The amount of vacant and undeveloped 
land in San Juan Capistrano decreased from 24% of the total in 1995 to 14% in 2000. 

Seven Permittees, Cypress, Fullerton, Garden Grove, Huntington Beach, Orange, San 
Juan Capistrano and Westminster, reported that they would be able to provide a 1996 
land use map with corresponding percentages in hard copy format. Six Permittees, 
Cypress, Fullerton, Garden Grove, Huntington Beach, San Clemente and San Juan 
Capistrano, reported that they would be able to provide a 2000 land use map with 
corresponding percentages. 
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Table 3.11999100 Elements of Litter Control 

Permittee 
Litter Clean-Up Special or Bulky Trash 

Other 
Ordinance Programs Item Pickup Receptacles 

Anaheim X X X X Roll off boxes for trash oollection in target neighborhoods 

Brea X X City of Brea Beautification Day 

Buena Park X X X X City hofds "Spring Crean-Up" and "Fall aean-up· 

Costa Mesa X X X X 
Court referrals and community service programs used for debris cleanup· 

City tiosted a clean-up event for the Fillmore/Coolidge neighborhood. 

Cypress X X X None 

Dana Pofnt X X X 
Twice weekly litter pick up: City Gponsored weekend litter cleanup in 

conjunction with Lantern Village Associa1ion and Solag tnc. 

Fountain Valley No Report 

Maintenance crews remove litter and debris in high accumulation public 
Fullerton X areas; Each residential customer allowed an unlimited number of trash 

receptacles. 

City hosts Volunteer Connection/Earth Day event: Used Tire Round-Up 
Garden Grove X X X X Event: City coordinates volunteer groups to clean City parks & other 

public right-of-ways twice monthly. 

Huntington Beach X X X None 

Irvine X X X X 
Trash receptacles at bus slops and pedestrian walkways and expansion 

of residential recycling program. 

La Habra X X X X 
City-wide cleanup day events held three times. Also provided dumpsters 

at no cost for "Pride Day" cleanups. 

La Palma X X 
City targets one area a year to clean and beautify during Volunteer 

Connection Day 

Beach Cleanup Day: Vacuuming of sidewalks with "Clean Machine· in 

Laguna Beach X X X X 
business districts: Weekly sand silting and litter control on beaches, 
Urban Runoff Diversion Program to divert nuisance now to City sewer 

s.ystem. 

Laguna Hilts X X X Daily litter pickup in parks, 

Laguna Niguel X X X 
"Ooggie Clean-up Bags•. Volunteer Connection Day b1:!autifles the 

Community Park in the Botanical Preserve 

Lake Forest X X Sponsored 2 Neighborhood Pride Clean-up Days 

Los Alamitos X X X None 

Mission Viejo X X X X 
City sponsored "Tierra Nativa", an annual event celebrating Earth Day. 

National Trails Day, Arbor Day & Volunteer Connection Day. 

Community Cleanup events, Clean Harbor Day, Clean Estuary Day. City 
Newport Beach X X X X operates a Harbor Debris Boal to clean up the harbor area. PeriDdic 

events at request of homeowners associations. 

Orange X X X X Special recycling days anel Neighborhood Enhancement Programs 
wherein specifically targeted areas clean up titter 

Placentia X X X X X 

San Clemente X X X X Neighborhood Pnele Clean Up Day, Public recycling bin for cardboard & 
other recyclables 

San Juan Capistrano X X X None 

Santa Ana X X X X Housing Department conducts neighbomood clean-ups throughout ltle 
year 

Seal Beach X X X Si-annua.l City Clean Up Week 

Stanton X None 

Tustin X X X Lanscaping contractors required to include titter pick-up in their activities 

Villa Park No Report 

Westminster X X X Christmas Tree Recycling Program 

Yorba Unda X X X X Ho!iday Collection Days 

County of Orange X X X X Collection bins for special events, America Recycles Day. Earth Day 
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Table 3.2 California Coastal Commission Clean Up Day - Orange County Totals, 1996-1999 

1996 1997 1998 1999 
: 

Volunteers 4,649 4,052 3,310 4,382 

Trash (lbs) 38,906 41,114 67,112 65,900 

Recyclables (lbs) 3,914 4,211 1,243 8,841 

I 

Total (lbs) 42,820 45,325 68,355 74,741 

Cigarette Butts N/A N/A 5,720 14,587 

"C Foamed Plastic Cl) N/A N/A 4,361 9,650 - Pieces t.) 

-2! ' 
0 u ,.,, 
E Plastic Pieces N/A NIA 1,,360 4,630 
G> 
~ 

Cl) 

> 
LL 
Q. 

~ Paper Pieces NIA N/A 1,188 5,288 

Plastic Food N/A N/A 1,360 5,621 
Bags/Wrappers 

Data obtained from http://www.coastal.ca.gov/publiced/ccd/ccd.html 

n 
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Table 3.3 1999/00 Solid Waste Collection 

Permlttee Total Quantity of Solid Waste Collected Comments 

(Tons) 

Anaheim 324,492 

Brea 68,106 

Buena Park 115,000 

Costa Mesa 166,339 Includes residential and commercial waste 

Cypress 47,927 

Dana Point 41,637 Includes 11,479 tons of recyclables 

Fountain Valley No Report 

Fullerton 159,424 

Garden Grove 158,724 

Huntington Beach 246,923 

Irvine 366,565 
Per California Integrated Waste Management 

Board for calender year 1999 

La Habra 67,000 

La Palma 14,700 

Laguna Beach 42,794 
Significant increase in recycled waste since 

implementation of cart pr09ram in April. 

Laguna Hills 40,412 

Laguna Niguel 33,966 

Lake Forest 57,796 

Los Alamitos No Report 

Mission Viejo 160,506 Includes 64,188 diversion tonnage 

Newport Beach 112,000 

Orange 196,909 Includes 25% diversion of 49,228 tons 

Placentia 53,232 

San Clemente 60,832 

San Juan Capistrano 66,077 Does not include data for Second Quarter '00 

Santa Ana 347,634 

Seal Beach 26,802 

Stanton 28,601 

Tustin 78,146 

Villa Park No Report 

Westminster 40,456 
9,913 tons diverted from landfill as recycled 

waste; 55 tons of recycled X-Mas trees 

Yorba Linda 74,994 

County of Orange 157,700 
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Table 3.4 1999/00 Solid Waste Public Education Materials 

C Tvpes of Utter Public Education Materials 

Community 
Public Service Public Service 

Recycling Utility Bill Permittee 
Announcements: Announcements: Other 

Newsletters 
Radio Television 

Brochures Inserts 

Anaheim Continuously Numerous Continuously Promotion or "Recycle Anaheim" 

Brea Quarterly Annually Monthly 

Buena Park Quarterly I Bl-annually Promolion of Spring and Fall Clean-up 

Costa Mesa Quarterly Quarterly Continuously Orange County Fair Recycling Booth 

Local newspaper & City website advertise 
Cypress Quarterly Monthly Continuously Used Oil Collection Centers. Free used oil 

containers distributed at City Hall. 

Dana Point Quarterly Annually Recycling Video: Quarterly 

Fountain Valley No Report 

Fullerton Quarterly 
Annually and 

Quarterly 
As Needed 

Garden Grove Annually 35Jyear Continuously Bi-annually Cable News: 76Near 

Huntington Beach Quarterly Weekly Mon1hly Daily 

Irvine 
Annually and Various Stale. County and City malerials & 

As Needed newspaper ads 

La Habra Bi-annually Bi-annually Annually 

La Palma X X 

Laguna Beach Quarterly Annually As Needed 
/ 

Laguna Hills Semi-annually Quarterly 
/ 

'Materials are provided by Solag Inc. in 
Laguna Niguel Unknown" Unknown· 

their bills 

Lake Forest Annually Continuously Annually 

Los Alamitos Annually Annually 

Mission Viejo Quarterly Daily Conlin uously Quarterly Web site: Continuously 

Newport Beach Annually Annually 

Orange Randomly Event Ba~ed Event Based Randomly Randomly Special events as requested 

Placentia Quarterly Annually 
Waste disposal information posted on Cily 

website 

San Clemente Quarterly Continuously Bi-annually Web site: Continuously 

San Juan Capistrano Quarterly Quarterly 

Santa Ana Annually Bl-annually 

Seal Beach 

Stanton Door Hangers: Annually 

Tustin Annually Annually Committee: Tustin Pride 

Villa Park No Report I 

Westminster Annually X Upon Request Annually Trash Bin Stickers: Bl-annually 

Yorba Linda Semi-annually I Conllnuously Continuously Quarterly 

County of Orange Annually Continuously Quarterly Solag Annual Award Program 
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Table 3.5 1999/00 Drainage Facility Maintenance - Debris Removal 

Total Volume Length of Number of Debris Characterization Method of Removal 

Permittee From Facllltles Channel/Pipe Catch bas Ins (as a percentage of total removed) Vacuum Hand 

Cu Yards Tons Cleaned (mlles) Drains Cleaned Soil Vegetation Paper Plastic Other Truck Crews other 

Anaheim 8 1572 47.4 3095 20 70 5 5 X X Skip Loader 

Brea 2 Nol available 800 0 75 20 5 5 X 

Buena Park 2 0.0 25 50 10 20 10 10 X 

Costa Mesa 80 1.3 1065 60 30 5 5 99% 1% 

Cypress No1 available 0.4 487 50 50 X X 

Dana Point 218 0.4 395 60 30 4 4 2 X X 
Confined Space 

Teams 

Fountain Valley No Report 

Fullerton 2142 47.0 1267 25 60 5 5 5 X X 

Garden Grove 92 29.8 775 40 25 25 5 5 X 

Huntington Beach 44 7.2 1680 40 10 25 15 10 30% 70% 

lr11lne 8876 1.9 3,220 90 5 3 2 0 6% 4% 90% 

La Habra 0.3 2.7 300 15 55 25 5 X X 

La Palma 12 5.2 157 40 30 5 5 20 X 

Laguna Beach 65 0.6 445 49 
' 

41 0 0 10 X X 

Laguna Hills 4 Not available 136 50 40 5 5 X 

Laguna Niguel 196.3 0.6 400 46 42 6 5 1 1% 99% 

Lake Forest 6 Nol available 328 85 10 2 2.5 0.5 X 

Los Alamitos 5 1.3 40 20 20 20 20 20 X X 

Mission Viejo 600 3.6 266 40 50 3 2 5 X X 

Newport Beach 415 3.6 ' 561 70 10 10 10 0 X X 

Orange 1686 18.9 766 50 0.5 0.5 49 X 
Equipment used for 

unusual debris 

Placentia 20 0.4 360 70 20 5 5 X X 

San Clemente 869 14.8 1974 70 20 7 2 1 X X 

San Juan Caplstnmo 0.5 0.6 42 40 55 3 2 X X 

Santa Ana 158 802.9 SF 515 2 87 3 2 6 X 

Sul Beach 55 197 20 80 0 0 0 20% 80% 

Stanton No Repon 

Tustin 1.5 0.0 500 80 15 2 2 1 X 

VIiia Park No Report 

Wes.tmlnster 15 0.2 744 3 95 1 1 X X Bobcat & Backhoe 

Yorba Linda 60 0.13 290 90 10 a 0 X X 

County of Orange 22080 30.7 452 BO 15 5 a 0 X 

• 
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Table 3.6: 1996-2000 Sto11m Drain System Changes 

Facility Reach Changed 

City of Anaheim - No Report 

City of Brea 

A01 Roscoe St.· Central to Elkwoocl 

A04 W. of Brea Blvd} S. cf Central Ave. 

A04 Orange Ave. • Cypress St. to Brea Blvd. 

A04 Birch SI. - Randolph to Poplar 

A04 Birch St. @ Flower Ave. 

A04 From A04 to Orange Ave. blw Imperial & Birch 

A04 Sycamore - Imperial to Elm 

A04 Imperial - Flower· ,Randolph 

A04 W. of Brea BlvdJ N. of Central Ave. 

City of Buena Park - None 

City of Costa Mesa 

Mesa Verde Dr JMindanac Dr. 

Harbor BlvdJGreenville Banning Channel 

Harbor Blvd. N. of 405 Fwy. To Sunflower 

Harbor BlvdJSunflower Ave. 

19th SIJPark Ave. 

Maple St. N. of 19th St. 

Bernard St. 

Harbor BlvdJBemard St. 

262 & 263 & 265 21st St. 

City of Cypress 

A01 Gav St. & on Crescent 

City of Dana Point 

MOO.POI Calle Naranja/CaUe Monterey 

MOO.POI Calle Loma - Camino Capistrano & Avenue Las Palmas 

MOO.POS Camino Capistrano & Camino de Estrella 

MOO.POI Camino Capistrano - Mira Costa & Via Bella 

Copper Lantern (PCH & La Cresta) 

PCH Copper Lantern - 400' East 

PCH & Crown Valley 

City or Fountain Valley 

EDI Newhooe · b/w Herman & South park 

City or Fullerton 

Domingo Inlet:; 

Commonwealth 

State College SD 

Richman!Waln\11 

Dorothy Dr 

Orchard 

Raymond 

Chapman/Commonwealth 

Hiahland Grade Separation 

SD= Storm Drain Extension, Addition or Replacement 

CB = New Catch Basin 

JS = Junction Structure 

IS = Inlet Structure 
RR= Rip Rap 

Type of Change Date 

MC 1990-1994 

MC 1990-1994 

MC 1990.1994 

MC 1990-1994 

MC 1990-1994 

MC 1990-1994 

MC 1990-1994 

MC 1990-1994 

MC 1990-1994 

Lateral/CB 1997 

SD 1997 

SD/MH 1997 

SD/CB/Laterals 1997 

CB/SD 1998 

SD/MH 1998 

SD/MH 1998 

SD/JS 1998 

Lateral/CB 2000 

SD 1999 

SO/CB 
Undtr 

Consmu:t,on 

SD/CB 
Unde:t 

Consuuctoon 

SD/CB 
Under 

Ccnstruct,on 

SD/CB 
Under 

Ccnstruc:tion 

SD/CB 1997 

SO/CB 1997 

SD/CB 1999 

SD 1992 

SD/CB \996 

SO/CB 1996 
SDICB 1997 

SDICB 1997 

SD/CB 1997 

SDICB 1997 

SD/CB 1997 

SD/CB 1998 

SD/CB 1999 

OC = Open Channel Construction 

BC = Box Culvert 

SB = Stilling Basin 

MC = Miscellaneous Construction 

RCP = Reinforced Concrete Pipe 
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Table 3.6: 1996-2000 Storm Orain System Changes 

Facility Reac:h Changed 

City of Garden Grove 

H.1 Roxey - Westminster to Woodbury 

D-6 Garden Grove Blvd. - Village to Galway 

B-4 
G-1 

D-2 

D-9 

C-6 
D-14 

F-9 

F-1 

A-2 

Not Available 
Not Available 

Not Available 

Not Available 

Not Available 

Not Available 

Not Available 

Not Available 

Not Available 
Not Available 

Not Available 

Not Available 

Nol Available 

Not Available 
Not Available 
Not Available 

Not Available 

Not Available 

Not Available 

Not Available 

Not Available 
Not Available 

Nol Available 

Not Available 

Nol Available 

Not Available 

Not Available 

Not Available 

Not Available 

Not Available 

Not Available 

Not Available 

Not Available 

Not Available 

Not Available 

SD = Storm Drain Extension, Addition or Replacement 
CB = New Catch Basin 

JS = Junction Sll'ucture 

IS = Inlet Structure 

RR= Rip Raµ 

Lampson • Beach to Haga 

Ninth - Chapman to Reva 

Gilben • Lamp~n to Bixby 

Wesbninster • Deodara to Erin 

Gilbon - Railroad to Shannon 
Trask - Flower 10 Westlake 

Trask • Euclid to Lynwood 

Nelson to Lam~n 

Sorinodale - SR 22 to Stanford 

City of Huntington Beach 

Not Available 

Not Available 
Not Available 

Not Available 

Not Available 

Not Available 

Nol Available 

Not Available 

Nol Available 

Not Available 

Not Available 

Not Available 

Not Available 
Not Available 

Not Available 
Not Available 

Not Available 

Not Available 

Not Available 

Not Available 
Not Available 

Not Available 

Nol Available 

Not Available 

Nol Available 

Not Available 

Not Available 

Not Available 
Not Available 

Not Available 

Not Available 

Not Available 

Nol Available 

Not Available 

Not Available 

Type of Change Date 

SD 1998 

so 1999 

so Ongoing 

so 1999 

SD 1996 

so 1998 

so 1998 

SD 1996 

so 1996 

so 1996 

SD 1996 

84" RCP 1998 
72" RCP 1998 

CB 1998 
96" RCP 1996 

Retention Basin 1998 

CB 1998 
42" RCP 1998 
36'" RCP 1998 

CB 1998 
so· RCP 1998 
42" RCP 1999 

CB 1999 
60" RCP 1998 
42" RCP 1999 

CB 1999 
48"" RCP 1999 
42" RCP 1997 
72" RCP 1997 

CB 1997 
48" RCP 1997 

48", so· RCP 1996-1999 
42" RCP 

48"RCP 
CB 

54" RCP 

48" RCP 

42" RCP 

42" RCP 

Pump Station 
45• RCP 

42" 

54" RCP 
51" RCP 

60"RCP 

78" RCP 

OC = Open Channel Construction 

BC = Box Culvert 

SB c Stilling Basin 

MC = Miscellaneous Constructian 

RCP = Reinforced Concrete Pipu 

1998 

1998 

1998 
1996 

1996 

1996 

1998 

1994 

1996 

1999 

1999 

1999 

1996 

1996 
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Table 3.6: 1996-2000 Storm Drain System Changes 

Facility Reach Changed 

I Cit~ of Irvine 

Culver Or. N. of Portola 

Royal Oak Hawk Creek to Alton 

Alton Pkwy. Royal Oak to Valley Oak 

Valley Oak E. or Alton 

Alton Pkwy. E. of Jefferey to Royal Oak 

Royal Oak S. of Alton 

Jefferey N. of Quail Creek 

Quail Creek E. of Jefferey 

Royal Oak Quail Creek to Dove Creek 

Dove Creek Royal Oak. Valley Oak 

Pacifica E.ofFortune 

Enterprise E.olFortune 

Old Pacifica E. of Fortune 

Irvine Entertainment Center SE of Agua Chinon Channel 

Myford Rd. N. of Walnut 

Irvine Center Dr. Jefferey to Sand Canyon 

Walnut Ave Myford to Peters Canyon Wash 

Myford Rd. S.ofWalnut 

Culver Dr. Trabuco to Portola 

Bryan Ave. SR 261 to Culver 

Barranca Pkwy. Jefferey to Sand Canyon 

Ponola Pkwy. Jamboree to Culver 

City of La Habra - None 

City of La Palma - No Reoort 

City of LaQuna Beach 

Pacific Ocean Mystic Way 

Pacific Ocean Virginia Park Dr. 

Pacific Ocean Blumont/Hilledge 

Pacific Ocean Tenth Avenue 

Pacific Ocean Teny Rd. 

Pacific Ocean South Laguna 

Pacific Ocean Nyes Pl. 

Pacific Ocean Lower Nyes Pl. 

Pacific Ocean Victoria Beach 

Pacific Ocean Cliff Dr. 

Pacific Ocean Rimrock Canyon 

Pacific Ocean Park Ave. & Glenneyre 

Pacific Ocean South Laguna - Ocean Vista 

102 1900 La11una Canvon Rd. 

City or Laauna Hills 

J05P02 El Conejo Park (Largo Or. & Creek Dr.) 

J05P01 Communitv Center Ma Lomas - Alicia} 

Citv of Laauna Niauel 

I J03P09 I Via Portola, - Vista Plaza 

City of Lake Forest - None 

City of Los Alamitos - No Reoort 

Citv of Mission Vieio 

L03P14 • 713.3 Sileros to 1000' NL Y 
Not Available 1-5 to Via Grande 

Not Available Ups1Jeam El Toro Rd. to Rte. 241 

Not Available Olympiad/Alicia 

L03 Via Angelina to Marguerite Pkwy 

L03 La Paz to 1000' NL Y 

SD= Storm Drain Extension, Addition or Replacement 

CB = New Catch Basin 

JS = Junction Structure 

IS = Inlet Structure 

RR= Rip Rap 

I 

Type of Change Date 

54" RCP 1996 

60" RCP 1997 

60" RCP 1997 

39" RCP 1997 

54" & 60" RCP 1997 

ss· RCP 1997 

66" RCP 1997 

54" & 60" 'RCP 1997 

42" RCP 1997 

42" RCP 1997 

42" RCP 1997 

42" RCP 1997 

48" RCP 1997 

48" RCP 1997 

42". 48". 54·. so· RCP 1997 

48". 54", 66", 72", 78" RCP 1997 

SO" RCP 1998 

42". 48", 60", 72" RCP 1998 

66" RCP 1998 

42". 48". so·. 72" RCP 1998 

84" RCP 1998 

42" RCP 1998 

SD 1999 

SD/CB 1999 

SD/CB 1999 

SD/CB 1998 

SD/CB 1999 

SD/CB 1998 

CB 1999 

CB 1999 

CB 1997 

CB 1999 

SD 1996 

SD/CB 1998 

SD/CB 1998 

SD/CB 2000 

SD 1997 

SD 1999 

SD I 1998-99 

RR 

42". 48". 72" RCP 

SD 

SD 

RR 

RR 

OC = Open Channel Construction 

BC " Box Culvert 

SB = Stilling Basin 

MC = Miscellaneous Construction 

RCP = Reinforced Concrete Pipe 

2000 
2000 

2000 

1999 

1996 

1996 

I 

I 
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Table 3.6: 1996-2000 Storm Drain System Changes 

Facility Rl!ach Changed 

City of Newport Beach 

Newport Bay Newport - 14th to 1 6th 

Newport Bay Kings Rd. to PCH 

Newport Bay Hoag Dr. to Lower Campus/PCH 

Newport Bay Hospital Rd. to W. Service Rd. 

Newport Bay PCH/Newport Center Dr. 
Newport Bay PCH/Avocado Ave. 

Newport Bay Bayside Dr. adj. County Road 

Newport Bay E. PCH/Avocado A>1e. 

Newport Bay Newport Center Dr JE. PCH 

Newport Bay Bayview Way/Jamboree Rd. 

Newport Bay Newport Blvd/PCH 

Newport Bay El Paseo/Bayside Dr. 

Newport Bay Castaway Lene/Do>1er Dr. 

Newport Bay Mac:A/tt'lur Blvd - PCH to Bonita Canyon 

Newport Ba'I Ford Rd/Jamboree Blvd. 

City or Orange 

Milford 

Sacramento 

Glassel 

Walnut 

City of Placentia 

E03 Alta Vism - Chaoman 

[ City of San Clemente 

MOO-P02 Trafalgar Ln. 

MOO-S07 Palizada/EI Camino Real 

MOO-PlO San Fernando/El Camino Real 

MOO-P10 Dominguez/El Camino Real 

MOO-P02 Rosa/Montgomery 

M02-P02 Calle Valle 

MOl-POS Laing 

M02-P02 Talega 

M03-P01 Talaga 

MOO-P01 Los Alamos 

City or San Juan Capistrano - None 

City or Santa Ana 

Euclid St. Stormdrain I First St. - Sixth St. 

Penn Way Stormdrain Santa Ana Blvd. - 15th St. 

Eastside Stormdrain First St. -1-5 Fwv. 

City of Seal Beach - No Report 

City of Stanton - No Report 

City of Tustin 

F10-P02 Newport/Sycamore 

Fl0-101-4 SCRRA/Newnort 

City of Villa Park - No Report 

SD= Storm Drain Extension, Addition or Replacement 

CB = New Catch Basin 

JS = Junction Structure 

IS = Inlet Structure 

RR= Rip Rap 

Type of Change Date 

SO/CB/JS 1996 

SD/JS 1997 

SO/CB/JS 1998 

SO/CS 1999 

SDICB 1998 

SD/CB/JS i 1998 

SD 1999 

SD/CB/JS 1997 

SO/CB/JS 1998 

CB 1996 

SD/CB/JS 1999 

SD!CB 1997 

SD/CB/JS 200 
SD/CB/JS 1999 

SD!CB/JS 1997 

SD 1999 

so 1998 

SD 1998 

SD 1998/1999 

BC 1999 

SD 1999 

SD/CB/JS 1999 

SD/CB 1999 

SO/CB 1999 

SD/CB/JS 1998 
SO/CB/JS 1999 

RR/IS/JS!CB/SD 1999/2000 

RR/IS/JS/CB/SD 1999/2000 

RR/IS/JS/CB/SO 1999/2000 

SO/CB/JS 2000 

so 1999 

SD 2000 
SD 36039 

SD/MC 1997 

ISIRR/SD 1996 

OC c Open Channel Construction 

BC "' Box Culvert 

SB= Stilling Basin 

MC " Misc,ellaneous Construction 

RCP : Reinforced Concrete Pipe 

I 

' 
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Table 3.6: 1996-2000 Storm Drain System Changes 

Facility Reach Changed 

City of Westminster 

Trask - Hoover to Richardson 
T rask!Beach 

Tract 15539 

Tract 15539 

Tract 15556 
Rial3 - Miami to Newland 
Hoover: North of Hazard 

Pacffic/Buclmell 

City of Yorba Linda 

E04-P03 Yor!la Linda - Marcala 

E04-S04 Yorba Linda - Imperial 

E04-POS Via Del Caballo - Palm 

E03-S01 w. or Briarhill. S. of Yorba Linda 

EOS-P02 Yorba Linda • Eureka 

EOS-P06 Plumosa. Bastanchury 

EOS-P01 Mariposa· E. of Richfield 

E08-P08 Jamestown Dr. 

EOS-P03 Arroyo St 

EOS-P03 Lakeview - Lemon 

County of Orange 

A02 250' ups1ream A01 - 150' downstream Beach 

601 Downstream 1-5 Fwy 

COO-PS1 Seal Beach Pump Station 

C01-S02 Rochelle - Lexington 

cos 1-405 - Quartz 

D02 Hamilton • Atlanta 

D02 Atlanta - Indianapolis 
D03 Sunflower - Alton 

003 Alton • Warner/ South Coast· Sunflower/ Harbor - South Coast 
F25-B01 Trabuco Retarding Basin 

F01 Sunflower - 5.P. RR 
F02 Edinger· McFadden 

L03-B02 Gallivan Retarding Basin I 
A02 200' upstream Beach - 400' downstream Dale 
A03 Knott • Beach . 
801 SPTC RR - Knott 
B01 Downstream 1-5 FW'/ @ RR crossing 
cos 411 M downstream Goldenwest - 349 M upstream 
002 Hamilton .• Atlanta 

L03-802 Galivan Retarding Basin II 
CO2 1-405 Fwy - Belgrave 
cos 349 M downstream Goldenwest. 13 M upstream Gothard 
002 Indianapolis - Adams 
D01 1750' upstream Newland - Atlanta 
F07 Walnut. Michelle 

F27-801 Upstream Foothill Corridor 
F27-B02 Retarding Basin 

F06 Walnut - 1-5 Fwy 

SD= Storm Drain Extension, Addition or Replacement 

CB = New Catch Basin 

JS = Junction Structure 

IS = Inlet Structure 

RR= Rip Rap 

Type of Change I Date 

SO/CB/JS 1996 
SD/CB/JS 1997 

SO/CB 1999 

SO/CB 1998 

SD/CB/JS 1998 

SO/CB 1994 

SD/CB 1996 

SO/CB/JS 1999 

SD 1996 

oc 1996 

SD 1996 

MC 1997 

SD 1996 

SD 1998 

SD 1999 

so 1999 

SD 1999 

SD 1999 

1996 

1996 
1996 

1996 

1996 

1996 

1996-1999 

Repairs 1996 
1996 

1996 

1996 
1996 

1996 

1997-1999 

1997-1999 

1997-1998 

1997 

1997-1999 

1997 

1997-1998 

1998-2000 

1998 

1998-2000 

2000 
1997 

1996 

1996 

1999 

OC c Open Channel Construction 

BC = Box Culvert 

SB = Stilling Basin 

MC = Miscellaneous Construction 

RCP = Reinforced Concrete Pipe 
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Table 3.6: 1996·2000 Storm Drain System Changes 

Facility 

F26 
F26-P02 

FOS 
F26-802 

FOO 

F27 
FOG 
E03 

F26 
FOS 

F18-B01 

SO= Storm Drain Extension, Addition or Replacement 
CB = New Catch Basin 
JS = Junction Structure 
IS= Inlet Structure 
RR= Rip Rap 

Reach Changed 

County of Orange (continued) 

FOG • Portola Pkwy 

F26 • Portola Pkwy 
Sand Canyon • Jeffrey 

Near Culver & Irvine Blvd 

1-5 Fwy· B,yan Ave 

FOG • Culver Dr 
Walnut - 1-5 Fwy 

Chapman· Alta Vista 

Culver • Yale 

Bake • Irvine Center Or 

N/OETMCAS 

Type of Change 

OC = Open Channel Construction 

BC = Box Culvert 
SB = Stilling Basin 
MC = Miscellaneous Construction 
RCP = Reinforced Concrete Pipe 

Date 

1998 

1998 

1998 
1998 

1998 
1998 

1997 
1997 

1996 

1999 

1997 

0014496



Table 3.11999/00 Drain Inlet Stenciling 

Total Number of 
% of Basins # Of Basins Re- Type of Application Used 

Volunteer/Other 
# of Basins Re· 

Pcrmitteo 
Catch Basins 

Stenciled at Stenciled Phrase Used 
Organizations 

Stencllod During Commcnl'S 
Least Once 1999-2000 Spray Paint Heat AdhcSllll!ll 1999-2000 

Anaheim 3500 100 1110 No Dumping· Drains To Ocean X (blue.black.red) I 

Braa 800 100 5 No Dumping • Ora ins To Ocean )(, Posl~ve public: reaction ID stenciling 

Positive public reaction to stenciling; 

Buona Park 791 100 0 No Dumping • Drains To Ocean X (blue on white) 
City has budgeted lunds to purchase 
acrylic catch basin markers for the 

ne>I fiscal vear. 

Costa Mesa 1300 100 1300 No Dumping • Drains ID Ocean X (blue on white) 
Orange County 

1300 
Stenciling information article in the 

Conservation Corps Winter, 2000 Communitv Newsletter 

P,omotion of stoncillng program In 
Cypress 487 100 0 No Dumping - Drains To Ocean X the City newslener; Majority of re-

stenciling performed by Boy Scouts. 

15 new catch basins currcnUy under 
Dana Polnl 395 100 0 No Dumping • Oralns To Ocean X (black) constnJC1ion. Cily provided stencils 

for use in private communities. 

Fountain Valloy No Report 

Fullorton 1684 100 600 No Dumping - Drains To Ocean )(, 
Boy Scouts of America 

600 
. Eagle Scout Project 

Garden Grovo 775 100 775 No Dumping• Drains To Ocean X(blue) 
City Maintenance 

24 
Personnel 

Hunting.ton Beach 1680 100 1680 No Oumpin9 • Drains To Ocean X 

lrvlno 4600 100 500 No Dumping Waste • Drains To Ocean X X 
Orange County 

500 
Conservatlon Corps 

Le Habra 552 100 552 No Dumping - Ora ins To Ocean X (blue on white) Orange County 
552 Positive public reaction to stenciling 

Conservation Corps 

La Palma 160 87 0 No Dumping - Oralns To Ocean X 
I 

No illegally dumpod material 
Laguna Beach 445 56 195 Keep It Clean • Drains To Ocean X(B.tue) discovered since Installation of new 

vinvl meda11tDn 11ste-nci1s•• 

Laguna HIiis 340 100 0 No Dumping· Drains To Ocean X (black on white) 

Laguna Niguel 1035 90 so No Dumping • Drains To Ocean X(blue) 

Lako Forost 438 100 so No Dumping. Drains To Ocean X Eagle Scout Candidate 50 

Los Alamitos 80 100 0 No Oum ping. 0mins To Ocean X (blue on white) 

Mission Viejo 1850 100 0 No Oum ping · Drains To Ocean X (blue) 

Newport Boacn 221l8 100 892 
No Dumping • Drains To Ocean 

X (black) 
No OumpinQ· Drains To Bav 

Orango 3100 100 0 No Dumping - Drains To Ocean X X 
Positive public reacoon to stenciling, 

wndalism almost nil 

Placentia 240 100 0 No Dumping. P.M.C. Section 18.08.040 X 

Orange County 
OCCC • 1380; Boy 269 c.itch basins stonciled twice San Clomonto 1705 100 1974 No Dumping • Drains To Ocean X (black) Conservation Corps & 

Bov Scouts 
Scouts· 316 during lhis reporting period 

San Juan Capistrano 762 80 0 No Dumping • Drains To Ocean X 

Santa Ana 1230 100 100 No Dumping • Drains To Ocean X (blue on white) 

Seal Boach 187 100 0 No Dumping X (black) 

Stanton 0 100 0 No Dumping - Drains To Ocean X (black on white) 

Tustin 680 84 450 No Dumping • Drains To Ocean X (blue on white) Road median catch basins arc not 
rnaulre<I to be stenciled 

Vitia Park No Report 

Wostmlnster 744 1()() 744 No Dumping - Drains To Ocean X (blue) 

Yorba Lind'!-._ 1080 65 700 No Dumping . Drains To Ocean X)litack) 

County of o{ 1 1237 100 0 No Dumping • Ora.Ins To Ocean X (bl /hite) 
- / 
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Permlttee 

Anaheim 

Brea 

Buena Park 

Costa Mesa 

Cypress 

Dana Point 

Fountain Valley 

Fullerton 

Garden Grove 

Huntington Beach 

Irvine 

La Habra 

La Palma 

Laguna Beach 

Laguna Hills 

Laguna Niguel 

Lake Forest 

Los Alamitos 

Mission Viejo 

Newport Beach 

Orange 

Placentia 

San Clemente 

San Juan Capistrano 

Santa Ana 

Seat Beach 

Stanton 

Tustin 

Villa Park 

Westminster 

Yorba Linda 

County of Orange 

0: Daily Frequency 
W: Weekly Frequency 
BW: Every Other. 

Brush 

7 

1 

1 

2 

1 

2 

X 

1 

5 

4 

10 

1 

, 

Table 3.8 1999/00 Street Sweeping Practices By City 

Type of Sweeper 

Vacuum Other 

21 

3 

3 

Regenerative 
Air - 4 

2 

X 
Regenerative 

Air 

5 

3 

5 

1 

3 

1 

1 

X 

X 

3 

1 

3 

2 

Regenerative 
Air (21 

No Report 

1 

1 

2 

2 

X 

3 

M: Monthly Frequency 
BM: Every Other Month 
SA: Every Other Yem 

Commercial 

w 
w 

2/W 

w 
w 

BW 

w 

w 

BW 

BW 

w 

w 

D 

w 
M 

w 

2/W 

w 

D 

BW 

M 

3.5/W 

BW 

D 

w 
w 
w 

aw 
w 

Frequency 

Industrial 

w 

w 
w 
w 
w 
NIA 

w 

BW 

aw 
BW 

w 
w 

N/A 

N/A 

M 

w 
2/W 

w 

N/A 

aw 
M 

3.5,W 

BW 

w 
w 
w 

w 

BW 

w 

O: On-Going 
a: Ouartor1y 

Volume of Materlal Collected 

Residential Commercial Industrial Resldentlal 

w 322,690 tons 

w 3840CY 3840CY 3840CY 

w 3.5 tons 1.5 tons 30 tons 

w 2.5 tons/W 2.5 tons/W 
26.75 

tons/W 
w No Report 

BW 86 tons NIA 344 tons 

No Report 

w 2678 CY 8093 CY 874CY 

BW 
60 30 105 

tons/Month tons/Month tons/Month 

BW 20 yards 40 yards 690 yards 

BW 1500 tons 1500 tons 1248 tons 

w 3.5 tons (data from 1 sweeper only) 

w 4-5 CY/day 4-5 CY/day 4-5 CY/day 

BW 680CY NIA 1356 CY 

BW 312 tons 260tons 

M No Report 

w "809.7 tons 

w .25 tons .25 tons 1 ton 

BW 10 tons 10 tons 80 tons 

w 5384CY 

w 15,250 CY 

M 346 tons 346tons 346 tons 

M 364CY 273CY 1080 CY 

BW No Report 

w 2184 CY 16,380 CY 36,400 CY 

w 
w 2 tons 2 tons 8 tons 

w 750tons 

No Report 

BW 778.8 CY 401.2 CY 1180 CY 

BW 76,552 tons 

M No Report 

Parking Performance sweeping Monitoring 

Restrictions Standards Monitored Method 

Yes D D Visual 

No M M Visual 

Yes D D Visual 

Yes M 0 Visual 

Yes BW D Visual 

Yes BW BW Visual 

Yes D D Visual 

Yes 0 0 Visual 

Yes 2/W 2/M Visual 

No w w Visual 

No D w Visual 

Yes w w Visual 

Yes D D Visual 

No w w Visual 

No No M Visual 

No 0 0 Visual 

Yes a a Visual 

No D D Visual 

Yes D D Visual 

Yes 0 D Visual 

Yes D D Visual 

Yes D 0 Visual 

Yes M M Visual 

Yes w w Visual 

Yes w Variable Visual 

Yes No Report w Visual 

Yes 0 0 Visual 

Yes BM w Visual 

No A w Visual 

Yes M M Visual 

• 
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PermlUH 

Anaheim 

Bra-0 

Co111tai Maaa 

Cypron. 

Dana Polnt 

Fountain Vallov 

Fullanon 

G-0:rdon G,ov• 

HunL Booch 

trvln• 

L• Habra 

La Palma 

Laguna BHch 

La9w1a HHla 

Laguna Nfguol 

Lo• Alamilo• 

Ml11lon VleJo 

Nt'Wport Boath 

P.l•centl1 

S.J. Copleu1na 

S.nte Ana 

S01l8oach 

Stanton 

Tuatln 

Ya,ba Lindo 

Counry o-1 Otango 

Total 

199611991 

Now 
Signlllcant 

t.,uo• 

83 

5 

14 

5 

0 

10 

12 

27 

2 

0 

0 .. 

0 

5 

6 

4 

o"' 

5 

5 

s 

5 

2 

28 

244 

Faclll!IH 
Wl1h 

Slgniftcant 
t.aUO'I 

24 

10 

0 

to 

9 

0 

0 

0 

0 

3 

. , 0' 

0 

10 

94 

Ed,tlng 
Significant 

h.•~·· 
83 

5 

14 

5 

0 

10 

12 

27 

5 

2 

0 

0 

5 

5 

3 

s 

2 

Table 3,9 1996·2000 Environmental Performance Reporting Overview 

1997/1999 
facHitio• 

With 
Significant 

haue• 

24 

10 

., 0 

3 

10 

3 

4 

. ,, ·. ,o. 

2 

,o 

98 

I 

Now 
Significant 

leauoe 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

, ,. 
o_. 

0 

0 

.. ,i. o. 

0 

0 

0 

. -- 0 

0 

0 

0 

0 

0 

3 

10 

Significant 
la1,uoa 

R"'ol,od 

68 

0 

12 

0 

12 

0 

0 

4 

0 

3 

0 

23 

158 

E•iatln9 
Significant 

hs•un 

15 

2 

5 

• 8 

11 

17 

3 

",0,: 

5 

3 

a 

96 

199911999 
Facllit!o. 

With 
Significant 

lt.•Utl 

13 

2 

2 

10 

8 

2 

4 

Now 
Signi11c1n1 

l11uo1 

0 

0 

0 

0 

0 

0 

'' , 
-~ :-,t -~ : . -~ ! .,.: : 

0 

0 

Significant 
hal'IJff 

Raaolved 

0 

0 

0 

6 

• ,. > • -~ .. , . ~- . } : . /. 
;_,_; ~ ,_ ,, c,,.. 

0 

2 

E.datlng 
Significant 

1a,u1a 

14 

2 

8 

11 

1\ 

3 

;'""~:·;·o· 
·;\,..,_" ,_ 

3 

::·;: '0 

.:i. ',o','.i,:i(i :,' .. ',·o' .. ··,.-.. ·.•, '· o ·· · ·? ·~o:· 
,, - V " ~' : - •t :: " ..:.~ .. : (', ~ • • 

2 

0 0 0 

D 

2 

2 D 0 

0 

D 0 2 

6 0 

58 3 25 74 

,· 

1999/2000 
FaciUtioe 

With 
Significant 

hsauaa 

13 

0 

2 

0 

10 

0 

0 

I) 

·o 

0 

·o·. 

6 

51 

Now 
Slgniflc:ant 

8-,ua• 

0 

0 

0 

.. ".o: .. 

0 

0 

0 

'o. 

0 

.. )1. 
· .. , .. ,_., 

:0 

'O 

.: o-

0 

0 

0 

0 

0 

0 

0 

2 

Significant 
hl•uaa 

RHolvod 

12 

0 

0 

0 

0 

10 

3 

o· 

D 

0 

·O 

0 

o, 

0 

0 

ti 

. ,Q 

0 

0 

0 

0 

0 

D 

29 

Remaining
Significant 

taauh 

2 

2 

5 

0 

8 

0 .• ,, < 
j ,, ,• 

8 

o_ 

2 

0 

0 

0 

0 

0: .. 

2 

5 

o-

2 

47 

ftcllitlH 
With 

Significant 

fa•u•• 

0 

.o 

2 

, 0 

0 

0 

0 

D 

0 

·o 

0 

2 

·-'o 

.0 

17 

• 
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Table 3. 10 Environmental P,e199!1100 Performance Report Significant Issues Action Plan Updates 

,_ 

Ac11on Pion Cornpl010 & Rovl1od End Any Addlllona1 

Location Significant Issue Type Of Control ACTION I ACTION ,2 START DATE END DATE Doto Slgniflcant fa•u•• 

City of Anaheim 

St,aal• & Sanit.ntlcn 1128 Molerial Storngo • Aspl\oft/DIJ1 S1rur;oJal ConslNC1 metol rooOng to cove< 1xn<ers lnsll!I ,nln lrlel fitters 11124/97 12/31,99 No-6fJCW1 
(A!:11an plan changed from: 1ns1a1 dollfier) (Acilon plan changed from: Conslruci belm) 

No 

General Stonm"Dter R..-.on Slrul;oJal lnstal and se,,,!co 4 ot"""'""ter 1n1o1 fi!Ws 11124,97 6/30/99 No-6/30.01 
(Ac1ian plan ChanM<I from: lnstal ciariflerl 

D•d MIiier Goii CourH Mntcnol siorego No,,.slluclU'III Pu-Chase tarps 11/15/97 Ongoing Yes No 

Anoholm Hill, Ynd Molerial Ston>ge No,,.SINCILnll Pu-Chase rarps 11/15/97 Ongoing Yes NO 

Fho $talion Ono Veticle Wasting Nor>-struc1U111 Relocalo wash oreo 311,98 3/1/99 Yes No 

Flro St.at ion Tw-o Ver/de Wasting Nco-slruc1llal Relocate wash area 3/1198 3/1/99 Yes NO 

Fhe Station Four Voh'tlo Wl>sting Nco-sUUCIIRI Relocate wash aroa 31Ml8 311/99 Yes No 

Fire Station Flvo \/etlcle Wost"ing NM-Struc11ol Reloca1e wash area 3/1.lilS 311fil9 Yes No 

Fifa Station She Veroclo Wasting Nco-struc:u,ol Reioca1e wasl1 area 311/98 311199 Yes NO 

Fho Sia.Hon Sovon Vetlcle Wosting Non-SlruC11ral Relocal& wash area 3/1/98 311199 Yes No 

Fir• Stotlon Eight Vetitlo Wasnng Nor>-strucl!nll RelOCate ""'sh area 3/1/98 3/1199 Yes No 

1'1re Slollon Nin• Vehicle WoSling Nco-SlruC1U'al Relocalo wash area 311198 3/1/99 Yes No 

Fho Station T•n Vehlelo Westing Non-strucb.nl Relocole wasn area 311/98 3/1/99 Yes No 

Comren1Tor, Conttr Ma1ottm Storage • Chemical C<lolot!t SV\JcUel lnslal Conll!lrvnenl system 2/1198 7131198 Yes No 

City or Brea 

Sorvic• C,n1,1 l/ehlcle/E"'41mcn( Wosh Woter - .......,.llUCt new ""'sh rocmy "'°' water 511197 311/99 Yes - Conl)loled pnor lo last repof1ing period 
feqclng 

Sleom Oeoring SU'l.dlnl 
Pro'ltde ,_ location (move IO """'1y 

511/97 3/1199 Yes - Conl)loled pnor lo last repof1ing period No 
construcled lociilyl 

Sweeper Transfer l'lea - Capll.re and ll'Ool nr.oll lrom CU'1' pllo 5.'1fil7 311199 Yes. ~led pl1or lo lost repon,ng period 

City of Buena Park 

V•hlclo M1lntonnne:o Yard Fuel Spits - Smol and Lorge ~ Conslruci Berm 11/1197 Ongoing No • Specs Llldor ro-.1°" No 

City or Costa Mesa 

Naw CoJporallon Yard Sweeper Transler l'leo Sbl,clLrlll Oevelcj> ln0Jsll1al waste system 12/1/00 2/MlO NO• Buclget 12/l!WO No 

Old Co,poratlon Y.ard Large & Smol Spills Slrul;oJal Construct rool lor palm dooring """' & 91111)0 10/1/00 No• Buclget 10,00 No 
fence 

City of Cypress 

Corporntlor,. Yard Waste Storng&. Palm Slruc:1ln>I ~de cowred storage area 11/1/00 11111)1 No-111/01 

Fl.id Tmnsler l'lea St'u<:1u"el Conslruci berm arci.m perime1er 11/1/00 1/1/01 No- 111/01 

FUd T ronsler l'lco Nco-strucual Utilze effactiva housekeeping teclricµ,s 2/lf!IB 2/1199 Yes 

Sp/IS- Smol Noo-struc~•ol Relocate lands""Pe ecJ.ilpmem to cDVE< 2/1/98 ll/1199 No-811/00 Yes 

Malcriol Storage S1ruetl.ral lnstaU roof over storage area T empararily cover bins 911/98 1011/98 No- 111/01 

Velitlo/Eq..ipme,it Wesh Wolef Non-SU\JCILnll Inspect wash rack lhlnage system reguar1y 111198 2/1199 Yes 

FIUld Storage S!ruct.nl lnsllll berm erOUld n.id druns In garage 9/1,00 9/30/00 New 

Vehicle Maintenance Nor>-struc11ol Increase lrecp,ency ol ,etttlo maln1enanco 9/111)0 Ongoing New 

I City of Dana Point - No Slgnlflcanl Issues I 
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Table 3.10 Environmental Pe1999/00 Performance Report Significant Issues Action Plan Updates 

Action Pion Comploto & R .. laod End Any Addltion1I 
Location SlAniflcant Issue Type Of Control ACTION 1 ACTION J START DATE END DATE Dato Slgnlncanl lnuoo 

City of Fountain Valley 

Firo Station 112 Material Storage - Fuel Tarl<s S!n.Jcllnl lnstnl clarifier and roof cover 10/1198 10/1199 No - Fecilty Mo,,ng I 2199 No 

City Yard Molefiol Sto<age - Lwe Oil Cnms S!nJcvol lnstal clarifier ancl roof cover 411198 10/\!38 No· Fadily MOYing 12199 

Ve/'ldelE<µpmem Wash Weter S1ruc1Lnl lnstal clarifier ond roof cover 4/1197 IO/Ml8 No. Fadlty Mo-Ang 12199 

Swee~ Trons1er .Alea SO\lcillal lnslal derifler and roof cover 4/Ml8 10/1198 No· Fodi!y MOYing 12199 

Fuel Spils srucua1 lnstal dartfler end roof cover 411197 10/1/98 No· Fadity Mo,,ng 12199 No 

Vehicle Storage Strur:unl lnslal derifier and rool cover 6/1198 6/1199 No. Faclity Moving 12199 

Moteriol S1orege - wosie Oil S1ruc1lnl lnslal dartflerltepon,to< ard roo1 cover 6/1198 10/1198 No· Fndlty MOYing 12199 

Vehlcle/Equpmem Wosh Waler S!n.Jcllnl 1ns1a1 roor 6/1/98 6/1199 NO· Fadlty Mo,,ng 12199 

I City of Fullerton - No Significant Issues I 
City of Garden Grove 

Munlc.lpal Sorvlco Con\or HaurdouS Materials Storage NOl>-strur:unl Tralring or personnel 1211198 4/1100 Yes No 

Firo Stollon Ir.I HnzordouS Motertols SIDroge N01>-SINC1U'111 Trolring of pers«>nel 1211/98 411,00 Yes No 

Fho Stollon Hl Hazaroaus Materials Sl(roge NQII.Stn,:11.ral Tn,iring of persomel 12/1/98 4/1.00 Yes No 

Fh• S1o1lon 114 Hazoroous Maleria!S Ston>ge Non,SlruciLRI Trnlring of per.;omel 1211/98 4/111]0 Ye$ NO 

Flro Slollon N, HazanlouS Molorto!S Slonlge Non,stn.:tu"al Training or persamel 1211/98 41\illO 'l'es No 

Fir• Station #8 HozonlouS Molertals Sl(roge NQII.S11UC11.ral Tm!ri"9 of persamel 12/1/98 4/1~ Yes No 

Firo Staffon #7 Hazordou$ Motcriols Sto<oge NQII.S\l1JCUDI Tmiring ol per,;omel 12/1/98 411.00 Yes No 

CilyHoll Mn1ert•ts S1on,ge S!n.Jclulll Replace generolor TSO 12/22,99 No-2005 No 

Polle• & Fl ro SI ol Ion Hazor<IOIJs Motertols Slcrega Non,s1ruc11.-.1 Tmlring of persomel 12/Ml8 4/1.00 Yes NO 

Wlllowlck Golf Courw• WesteSU>rage Stn.:11.ral Bl.ik1 berm Troln per50!re1 11/1198 12/1/98 Yes - Incorrectly klenafied OS. m.ricil'!II 
lodity 

No 
Voticle s Eqipmon! Wasting Stn.:11.ral lnslal o daNder 12/1198 611199 

I City of HunUngton Beach I 
Park Mnfntonance FndliCy Muleriol Sloraga/Trash Bin SVUcllJal ConstiJl:1 berm 11115/97 Ongoing No-lnOesli,t 

No 
Fuel Spiis - Lorge Slrucllnll ConslNCI roo1 11115197 Ongoing No - Under ConslruCllon 

Jofnt Powor. T,raln Canter TmSh Bin Stn.:11.ral ConslnJCI roof 12/1/98 Ongoing No 
NO 

TroSh Bin Noo-s\l1JCUDI Pr<Mde spll clean 4> mutertals 11/15197 On going No 

Clvlc Contor Fuel Spils SIIW:11.ral Replace fuel system 11115/97 1211/98 Yes • ~led prior to lllsl reporting pc,1od No 

Trash Bin· POiee Pllfldng Loi Sruculll ConslruCI rcol oncl llerm NIA Pen<ing FLJllling No - In prog-css 

Tmsh Bin. City Hal SVUclu'al Constn.:I roof and berm NIA Yes - ~ted prior to last reporting peliod 

Vehide/Ecµpment Wosh Water S1ruc11n1 COnslruC! vehicle ,...si-,tng cay NIA Pending FU1!11ng No· In F'fog'ess 

'19001 Hunllnglon Stroot Fuor1de Ill* Sto<ogo SlruCll.ral CortSlrllcl Roof For .Aleo 1/1/98 12/1119!18 (Pcnang 
No-lnOcsllfl llllCingl 

Fuel Spil. Smol Slrucllnl Replace fuel system 11115/97 41\199 Yes - ~led prtoc lo last repor1/ng pe!1od No 

Me1Briol Storage Slrucll.ral Relocolo •nd conslrucl covered storogo 
111/00 

12/1/01 (Ftnling 
No-121111)1 ereu nee<Je<Jl 

B•ach Malntonanco Yard Matertnl Storage - Oil Snocti.nl Conslrucl berm 1011/98 10/1/99 Yes No 

• 
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Table 3.10 Environmental Pe1999!00 Performance Report Slgnlflcant Issues Action Plan Updates 

Action Pion Complola & Ravloed End Any Additional 

Location Sl11nlflcant Issue Type Of Control ACTION 1 ACTION 2 START DATE END DATE Dato Slgnlllonl laouo• 
., -

City of Huntington Beach (continued) 

Beech M1lntananc1 Yud Fuel Spil:; Slrue1>.rol Cooslrucl bem, 10/1'98 10/1199 Yes 
No 

Underg-O<Jl(J Slofoge Tori< Struetlnl Remove ..-.dergOU1<1,10n1ge tarl<S 12/11\)8 12/1199 Yes 

Gothn1d Firo Srotlon Un<Joerg(Ul(J Slorogo Toa!< S1nJc:llrol Remove & replace ..-.oergro,.m storage tnro NIA 4/4199 Yes. Cal,pcted poor lo last reponlng period No 

Warnor Firo Suuion Un:le<ge<ro Ston,ge Tolie S1nJc:llral Remove & replace U1dergrCIU1d storage tnri< NIA 4/11S9 Yes - ~ted prior lo laS1 reporting period NO 

Corpor.ato Yard Fuel Spils S1ruc11.<al Consvuc, t>em, 12/1198 1/1199 Yes. ~led prior lo last reporting period No 

City of Irvine - No Significant Issues 

City of La Habra 

Public Work• Verd \letiele/Ecµpmenl Wash Water Struel1ral lnstal ctartfier 7/1/01 .......... ,~~~no No- Rebudgct lor dartOer 7/1/01 
llllllng) 

Trash Bin S1ru:llraJ COOS!rUct a contalrment betTn 7/1/01 
6/3002 (Pendng No- Design conl81rmcn1 cover 711/00 No 

flrdngl 

Motortal Storage • Cllerrica!S S1Nc1U"BI Conslr\lct now <:ticmcal shed 7/IISB 1999 Yes 

City of La Palma 

Wolk or W•II & Pump Stn Moleliol 6tornge • CNonne/J\qJarm,g 611\Jcl!Sal Con$V\ICt. contaimienl berm 11/15197 711198 
Yes - no !il9 ls$U8S chemcnls housed In• 

No .......... 5.,., 

City Yard & Pump Sin Melertal Slon,go. Blikllng Malertel• StrucuaJ Conolr\lct • conialrment area Construct• l>erm. waler <ivision 11115197 7/tlilS 
Yes· oo !ilg Issues chemcols house<! In a 

No 
IUTD:ill!Uon 

City of Laguna Beach 

Hureory MolertJII Slorege • Cherrlcals ldently IIJ1)f(M>fllCnls needed 1/1/99 11130/99 N0-1000 

Flra 51ollon VeNdel1:qu'pmen1 Woll! Wnler ldenlllyl""4"c,,,emenlsnee<l<l(1 
. 

1/11il9 111,00 No. \MM) 
No 

Corporate Yard V&Nclen;qu'pmenl Wo sh Water ldenllly lr!VCM:mefl!S - 1/1/il9 1/1,00 No. 10/00 

Dump•t•r F•ctllry Wasto SIO<llge Nor>-.trucunl Cover o.atng wet weolher 1211198 Ongoing v .. - ~ed prior to las1 reponlng perioel 

City of Laguna Hills - No Significant Issues 

City of Laguna Nlguel - No Significant Issues 

City of Lake Forest - No Slgnlflcant Issues 

City of Los Alamitos. No Significant Issues 

City of Mission Viejo - No Significant Issues 

City of Newport Beach • No Significant Issues 

City of Orange • No Significant Issues 

City of Placentia - No Significant Issues 

City of San Clemente - No Slgnlllcant Issues 

City of San Juan Capistrano • No Significant Issues 

City of Santa Ana 

Cotpora1lon Y,ud Material Slorage • (Oul Door) Cherricels Struc11nl Conslrud a rool & conllllrrnenl l>etm Truln en"l)!oyees 1/5198 711'98 
Yes. lfOclring/ No· Berm Corrp!eUon 0,,to • 

10/00 
No 

Move chJms to CO\letod area & edd Leol<Ogo from ruld ll'UnSler area Slrucl!Sal Train etl"lllo'/ees 111/00 7/1/00 
v ... Trnlnlng/ No. Boon C~leDon Dalo • 

Conlll!rment bonns 10/00 

City of Seal Beach 

Bavorfy Manat Ll"'6nod Pclro!c\an Gl!s Strur:ural Consl1u:1 e contalmlent berm 11115197 7/1,98 No- 111,00 Budget Item No 

r • 
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Table 3.10 Environmental Pe1999100 Performance Report Significant Issues Ac1ion Plan Updates 

Action Pion Comploto & Rovlaod End Any Additional 
Locallon Sl1inlflc11nt Issue Type Of Control ACTION 1 ACTION 2 START DATE END DATE Dato SJgnUlc.ant la•u•• 

City ol Seal Beach 1continuedl 

Bov,Gfly M.anor Moteriol Stornge • Oil Struc1Sal Consiruct o ton1oinment berm & roof lnstal an olllw'ater separator No • 7/1/00 Budget Item No 

Bal•a Chica Molenol Stornge Stru:t.slll Ccosvuc1 a COl1lalrvnem berm & roof lnstal on olllw'ater separelor 11/t5J97 7/1/00 NO No 

Public Wo,h Yard Fuel ISiand Strucvol Remove "1dcrf10U1d storage larjc and 
11/15197 711198 No. USTto be removed 1199 NO 

retocote 

City ol Stanton 

10652 Boll S1roo1 Material Storage Non.slru:lu"el lnClease inspections al storage area Train employees 11/15197 Ongoing No - In Pr«>110SS NO 

City of Tustin 

Deslgvlnstal canopy; Obtain 
Corporat, VOJd Sweeper Transfer Area Slrue1lnl T efrl)Clrnnl'/ use san<t>ags as berms ""'stowoter alscharge penrit lot ,...s1, rack NIA NIA Yes (Action 111 No (Action 2J No 

dsellarge to soritary sewer 

City ol Villa Park 

17&55 Sanllog<> B<>ulavard Vetiele/Eq..ipment Maintenance SINCU'lll Conslruet a C()lllainment berm. remove l)Un"9 R<><lUl:e slza ol or>-slta storage containers 111/98 111/05 No· SUI nood berm 

FL!d Transfer Areas Struc:lu"el Remove gasoline l'U""9, lnstal dllrifier Ccoslruet a contalrrnenl berm, em.ent to 
111199 111/02 No·~ and farjc Removed No 

sewer 

Waste Storage Stru<:1lnl Construct a conll!lnment berm & rool 111199 1/1A:l2 No 1/1/02 

1B021 Lincoln Sltaal Wasta Sten, go S1rucllnl Cover waste i.ns 111/00 12/1/00 No- 1211/00 No 

City of Westminster 

Corpor-0llon Yud Point Dl),ing Areo Strueual Construct• canopy Remove cr:ying area 111198 511/98 Yes. eoo,,leted pnor to tast reponng pc!l10d No 

City or Yorba Linda 

CllvYard Fuel $pis· Smal & Large S!ru:bn,I C<lnsnJcl • contalrvnent berm 1 t/15197 Ongoing No 

Fuel Sp!IS - Smol & Largo Non.struci\nl Fvcllasc s.pll dean L4' motonols Train employees. lnspec1 dail'/. sweep IO/J/97 Ongoing No 

County of Orange 

Laguna Hlguel Pafk Motenals Storage. Pulnt SlruCtUral KOCon:ilNCI a pon,on OI tl10 c:ontDIM1<ln1 
ConsllUCt berm 111198 6/30J98 Yes. ~led pno, to laSl reponlng pc!l10d No 

berm 

lrvln• Roglonal Park Materials Storage· 5fi gol.ciuns Non-s~ Remove and <ispose at 111198 12/l0/98 Yes. Conl,iete<I pier to 1as1 repor\ing period. No 

Control Utlllly Foclllly Molcnols Slorogo- Cherrlcats Slructlnl CcnSVlJCI new berm 2115198 10/lll/98 Yes • CO!rc)leted pnor to 1as1 repo,11ng period No 

HaaUh Car• Complex Was1" Stotage . B10l18zarlls Non.struci\nl Train errpioyoos Put L4' sli,,; 2/1198 6/30/!la Yes. eo,,,iaeted plior to last reponlng periOd NO 

Katoll• Yard Fuel Splls • Smal Nor>-sruetlRI Place pan ..-.oeme.,,o, vetodes Co110JCt defTeaslng on wash pad 12/11\lS Ongoing Yes • Colri>loted prior to last reponlng pef!Od 

Velide & EqJpmem Wushlng Nor,.stt\JC!lnl Train e,rployees 12/1198 Ongoing Yes. eon,>leted plior to last repo,11ng period No 

Waste Storage Non-struclu"el Train errpoyoos Cooo.Jct lnspecbons 12/1/98 Ongoing Yes. Colri>loled pliot 10 laSI reporting period 

Sharifi-Coroner Civic c,nu,r Vetlcle WusNng Strucurol Oiscontirue ,u,on 711/98 12/30199 Yes No 

___ j 

0014503



Table 3.11 Household Hazardous Waste Collection (1993-2000 Comparison) 

Colleciion Cantor waste Volumes Collectad looundsl 

0 
Anaheim Huntington S.aeh Irvine San Juan Capistrano Totals 

1993-94 1999.00 1!1!13-94 199!Ml0 1993-94 1999-00 199:h94 1999.00 1993-94 199~0 

Flammable Solid/t.lquld 165,443 158.110 82.010 72,200 0 4n.7S3 

Bulked Flammable Liquids - - - 0 0 -
Oil-Base Paint 119,095 152.309 104,615 97.726 0 473,745 

Poison (Exel aerosols) 38.385 36.524 17.516 15,620 0 108,045 

Reactive & Explosive 10 - - 10 0 20 

Inorganic Acid 
5.728 6,046 3,573 2,610 0 17.957 

Organic Acid 
4,600 6.600 2,200 1.200 0 14.600 

Inorganic Base 1,32B 846 n3 1.000 0 3.947 

Organic Base 
5.600 11.600 2.800 2.600 0 22,600 

00, 0 

Neutral Oxidizer 
400 1,000 400 200 0 2.000 

Organic Peroxides 20 6 10 10 0 46 

Oxidizing Acid - 200 200 200 0 600 

oxldlztng Base 
1,328 846 373 0 2.547 -

PCB Containing Paint ·- - - - 0 
I 

0 

other PCB Wasta 
10 - 200 300 0 510 

Corrosive Aerosols 
600 1,200 800 200 0 2,800 

Flammable Aerosols 34,040 25,864 44,400 36,060 2,035 14,148 15,540 12,000 96.015 88,072 

Polson Aerosols 
3,000 3.600 1,200 1,200 0 9,000 

Antifreeze 23,652 24,379 22.543 29,410 884 15,114 5,746 8,585 52,825 n,488 

Car BattetiH (Avg ~ 30 lbs) 63,760 95,840 56,130 111,840 3,510 35,360 36,420 44,720 159,840 287,760 

Fluorescent Bulbs 0 0 -- - - -
Latex Paint 363,833 201,444 434,348 214,832 31,275 158,117 149,078 71,825 978,534 646,218 

Motor 0111011 Products (1 gal• 8.34 lbsJ 313,834 208,962 300,574 1n,221 17,681 85,973 85,535 63,750 717,624 535,906 

011 Filters (Avg ., , lbs) 
4,200 2.600 1,800 1,000 0 9,800 

Mercury {Metallic) 
30 40 40 1 0 111 

Medical Waste 0 0 - - - -
Houso,hold Batteries 

400 100 700 500 0 1,700 

Other 175,140 42,722 192,546 32,987 7,756 24,748 69,622 13.275 445,064 113,732 

Collection Center Totals 974,279 949,388 1,050,.541 984,tn 63,14\ 552,670 361,941 410,732 2,449,902 2,896,967 

• 
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Table 3.121999/00 Household Hazardous Waste Management 

• Doe,, The City Collect 
City Household Hazardous 

Docs lhe City Haye or Does The City Reier Resident• 

Permt11oe Household Hazardous Pa111ctpate In a Used on Types cl Mate11aJ• Cclltctod to the County Collectlon 

Waste? Waste El<amples Gran!? Centers7 

Anaheim No -- No Report -- Yes 

Brea No -- No -- Yes 

Buena Park 
! 

No -- July 2000 • June 2003 -- Yes 

c=aMesa Yes Rounaups July 2000 · June 2003 Uffll OU Yes 

Cypro11 NO -- July 2000. Juno 2001 --- Yes 

Dana Point No -- July 2000 • June 2003 -- Yes 

Fountain Valley Ne Report 

Fulle11on No -- July 1997. July 2000 -- .,. ... 
Garden Grove Yes Ooorlll Door July 2000 • June 2003 UsadOll Yes 

Huntington Beach Ne -- July 2000 • June 2001 --- Yes 

Irvine q No -- July 2000 • July 200 I --- Yes 

La Habra No -- July 2000. June 2003 --- Yes 

La Palma No --- No --- Yes 

Laguna Beach Bi-annually Door to Door, 5/00 July 1999. Juno 2000 NotAvaUat>le Yes 

Laguna HIiis No July 1997. July 2000 --- Yes 

Laguna Niguel Ne -- Through the C®my --- Yn 

Lake Forest Yes -·- June 1997 • June 2002 Household Hazardous waste Yes 

Loa Alamitos No -- Ne -- G) No 

Mls1lon VloJo Yes Orop Off Location July 2000. June 2003 Household Hazardous Waste Yes 

Newpon Beach No -- No --- Yes 

Orange Yes Used OD Pic,;..Up July to June Household Hazardous Waste Yes 

Placenua Yes -- June 1997. June 2000 --- Yes 

San Clemente No --- NO --- Yes 

San Juan Capistrano No --·- No --- Yes 

San1a Ana No --- January 2000 • April 2002 --- Yes 

Seal Beach NO --- Yes -- Yes 

Slanlon No -- No ---· Yes 

TusUn No --- July 1997. July 2002 -- Yes 

VIila Park No Repon 

Westminster No -- June 1997 • June 2000 --- Yes 

Yorba Linda NO -- No --- Yes 

' 

County o1 Orange Operate Collection C..nters Otcp on Location June 2000 • June 2003 Hcuuhold Hazardous Waste Yes 

• 
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Table 3.13 1999/00 Permlttee Household Hazardous Waste Program Collection Efforts 

Category Type Of waste Costa Mesa Garden Grove Orange Lakn Forest Mission Viejo Placentia 

011 Collection HHW Roundun1Fvent 
1. Flammable Flammable Solid/liquid 0 0 0 305 9,415 137 

& Poison Bulked Flammable liquids 0 0 0 0 0 0 
Oil-SaS8 Paint 0 0 0 5.404 26,090 128 

Poison (Exel aerosols) 0 0 0 12,510 2,499 19 
Reactive & Explosive 0 0 0 0 0 0 

Subtoml 0 D 0 18.219 38,004 284 

2. Acid Inorganic Acid 0 0 0 300 845 1 
Organic Acid 0 0 0 0 70 B 

Subtotal 0 0 0 300 715 9 

3. ease Inorganic Base 0 0 0 300 980 0 
Organic Base 0 0 0 0 0 1 

Subtotal 0 0 0 300 980 1 

4. O)ddlzer Neutral Oxidizer 0 a 0 35 0 a 
Organic Peroxides 0 0 0 0 5 0 

Oxidizing Acid 0 0 0 0 10 0 
Oxidizing Base 0 0 0 0 972 0 

Subtotal 0 0 0 35 987 0 

5. PCS -containing PCB Containing Paint 0 0 0 0 0 0 
Other PCS Waste 0 0 0 0 11 0 

Subtotal 0 0 0 0 11 0 

6. Aerosol Corrosive Aerosols 0 0 0 0 168 0 
Flammable Aerosols 0 0 D 600 1,176 23 

Poison Aerosols 0 0 0 0 336 0 
Subtotal 0 0 0 600 1680 23 

7. Reclaimable Antifreeze 74 80 0 167 1.275 0 
Car Batteries (Avg 30 Lbs) 6,335 1.465 0 870 6,840 280 

Fluorescent Bulbs 0 D 0 0 D 0 
LalaxPaint 13,680 0 D 1,835 16,150 272 

Motor Oil/Oil Products (1 gal= 8.34 Lbs) 5,425 31,973 29,600 917 B,800 296 
Oil Fillers (Avg I Lbs) 9 I, 154 997 0 0 5 

Mercury (Meta Ilic) 0 0 0 0 20 0 
Subtotal 25 523 :w&n 30 597 3789 31085 855 

8. Other Modica! Waste 949 0 0 0 0 0 
Household Batteries 0 D 0 0 300 0 

Other 0 0 0 950 0 12 
Subtotal 949 0 0 950 300 12 

9. Asbeslos 0 0 0 0 25 0 

Collection Center Totals 26,472 :w,sn 30,597 24,193 73,787 1,184 

Grand Tola! Collected 190,905 

• 
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Citv 

Anaheim 

Brea 

Cypress 

Dana Point 

Fountain Valley 

Fullerton 

Garden Grove 

Huntinglon Beach 

La Habra 

Laguna Niguel 

Los Alamitos 

San Juan Capistrano 

Seal Beach 

Slanton 

Tustin 

Villa Park 

Yorba Linda 

Asof Bn9/00 

Table 3.14 

City To Provide Partial Water Pollution Incident Services 
1999/2000 Designated Authorized lnspector(s) 

City Designated Authorized Inspectors 

24 Hour Number Name Deoartment Phone 

Code Enforcement Division Durina Nanna! Wark Hours 714-765-5158 
Al Brady Dan Dominguez David Gensler 

Mark Ilagan Lee Kull Matt Letterie11a 

Ken Marsh Chris Martel Chet Panique 

Arlene Ruelaz-Hemandaz BUI Small Richard Steenbergen 

Denny Tucker MaxWilsan 

Code Enforcemenl After Narmal Work Hours 
Pager 714-346-9939 Richard LaRochelle Code Enforcemenl Supervisor 714-765-5158 x4413 
Pager 714-346.9935 John Polle Code Enforcement Manager 714-765-5158 x5190 
Pager 714-346-9930 Roger Bennion Code Enforcement Supervisor 714-765-5158 )(4470 
Pager 714-346-9924 Fred Fix Senior Code Enforcement Officer 714-765-5158 x4471 
Pager 714-346-4617 Don Yourstone Senior Code Enforcement Officer 714-765-5158 x4451 
Pager 714-346-9929 Linda Eaves Senior Code Enforcement Officer 714-765-5158 x4472 

Sam Hanna Asscc. City Engineer 714-990-7760 
Phil Wray City Engineer 714.990-7763 
Roger Gary Code Enforcement Officer 714-990-7139 

Gonzalo Vasquez Public Works 714-229-6752 

Bob Warren Director of Public Worlls 949-248-3554 

BiU Ault Director of Public Works 714-593-4434 

Fullerton Police Departmqnt Jinny Barton Code Enforcement Supervisor 714-738-5799 
714-738-6715 Steve Long Hazardous Materials Specialist 714-738-3160 

Gene Viramontes Street Superintendent 714-738-6897 
Hadi Tabatabaee-Pour Building Official 714-738-6558 
Ron Wallin Sr. Civil Engineer 714· 738-6853 

Les M. Jones. II Public Works/Director 714-741-5378 

George Munsey Fire Dept/Captain 714-536-5411 
Tom Shaw Fire Dept/Captain 714-536-5411 
Frank Mead Fire Dept/Captain 714-536-5411 
'Mike Strange Community Dev/Sr. Planner 714-536-5253 

'Code Enforcement 
Eric Charlonne Public Works 714-536-5430 
Chuck Burney Fire Dept 714-536-5979 

Vaughn Herrick Police/Code Enforcement 562-905-9750 x228 
Gary Sins Fire 562-905-9618 
Paul Hamillon Public Services/Streets 562-905-9792 
Alan Leung PublicWarks 562-905-9720 

Jean Jambon Public Works Inspector 949-362-4345 

Michael M. Kim Public Setvices/City Engineer 562-431-3538x100 
David Cox Public Services/Superintendent 562-431-3538x105 

Jack Galaviz Public Wor1cs/Manager 949-443-6364 
!William Huber Engineering/Building I 949-443-6336 

Sieve Stockett Public Works Supervisor 562-493-8660x432 
George Bernard Public Works Assistant 562-431·2527x343 

Mike Kim Engineering/Public Works 714-379~9222 x204 
Craig Slubbe Public Works 714-379-9222 x202 

Tim D. Serlel Dir. Of PW/City Engineer 714-573-3150 
Nick Anderson Community Development 714•573-3130 

Gary Johnson City Engineer 714-998-1500 
Ron Hagley Street Superintendent 714-998-1500 

, Tom Wheeler Engineering 714-961-7170 
Bill Kre11e PW Inspector 714-961-7170 
Pat Guzik PW lnsoecior 714-961•7170 

I 
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I Ci~ 

Costa Mesa 

Irvine 

Laguna Beach 

i I 

Newport Beach 

Orange 

San Clemente 

~estminster 

As of 8/29/00 

Table 3.15 

City To Prov.ide ALL Water Pollution Incident Services 
1999/2000 Designated Authorized lnspector(s) 

124 Hou, Re,pon,e Numbe, 

City Designated Authorized Inspectors 

Name Denartment 

Communications Division Tom Banks Public Serv. Construction Mgr 

714-754-5250 Sandra Benson Dev Services - Code Enforcement 

Mctor Cliff Private Righi of Way 

Edward Petros Dev Services - Building 

Irvine Police Department Jan Helf Community Development 

949-724-7200 Terry Trytten Community Development 

Manuel Garcia Community Development 

Mel Harwell Community Development 

Gary Sager Community Development 

Julie Clift Community Development 

949-497-0701 Louis Kirk Senior Code Enforcement Officer 

Kyle Butterwise Community Development 

Newport Beach P.O. Jim Sinasek Planning 

949-644-3711 Lloyd Whisenant Police 

Wes Armand Harbor Resources 

Orange Police Department John Loertscher Public Works - Mtce Supt 

714-538-1961 George Pedroza Public Works - Mtce Inspector 

Jim Woods Public Works - Mtce Inspector 

City Dispatch John Bressan Public Works 

949-366-1553 Mike Parness City Manager 

Westminster P.D. Mcki Morgan Sr. Code Enforcement Officer 

898-3311 x421 Jeff Jones Code Enforcement Officer 

898-3315 

Phone 

714-754-5222 

714-754-5059 

714-754-5293 

714-754-5295 

949-724-6326 

949-724-6329 

949-724-6333 

949-724-6333 

949-724-6324 

949-724-6400 

949-497-0301 

949-497-0332 

949-644-3215 

949-644-3652 

949-644-3043 

714-532-6455 

714-532-6461 

714-532-6474 

949-361-8200 

949-361-6150 

714-898-3311x276 

714-898-3311x206 
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Table 3.16 
County/OCFCD to Provide ALL Water Pollution Incident Services 

1999/2000 Designated Authorized Inspectors 

I[ I County Designated Authorized Inspectors 

II II 
Name 

II 
Department 

II 
Phone 

Buena Park Mission Viejo Due Nguyen Environmental Resources 714-567-6336 

La Palma Placentia Karen Ashby Environmental Resources 714-567-6297 

Laguna Hills Santa Ana Lane Waldner Environmental Resources 714-567-6370 

Laguna Woods Unicorporated County Bruce Moore Environmental Resources 714-567-6373 

Lake Forest Eric Klein Environmental Resources 714-567-6371 

24 Hour Response Number: 714-567-6363 

-I 

I 
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Table 3.17 1999100 Pormlttoo Fertilizer Management Pracllces 

f anili.zen, tn Yrx. Joriadk:Ugo 
Qwwfi•d F"'1.~..- Sp-ec:lnliA Consulod Rag:arding tt .. '11', ft-ntlu:at O.g,u,ic/Slow 

OrgOMISlo" Did A,r/ 'F,rtlliu, Al• ,Mana gad Sy; Ac.HS on \Nhich Soifs f •'51:•d fat Rlthns• Fllftiizan; 
PannllH 

f.rt~.Ufl in 111,a Contpatiblury 
Slora.go Facl&ies RIMOaH F·•niiizart 

Usttd To GrHIIOI' 
Sj>lh Oee,.. Ir! Tho 

BNn Upgrod,d Us.ad'1 Lost Ya• Enan17 

ClfYP•r'l~vv.l ContrDCtor 
Ap;)lie•lo<! AWll<atlon 

stor- Kondling 
RalH/TlrTwlg M•hods 

.Mahe!m X X .. 9 No Yn Yes Yes Yet No 
I 

B,ea X 75 No No No No No No 

eu. .. Pal1! X 66 No 1993 No NI" No No No 

Costa Mn.a X X 200 Ongoing Yes Yes Y .. No No 

Cypren X 3 No No !99711998 y .. YH No 

o,no Poln1 X 511 Mar-99 .lu>-99 J,n-99 y .. No ' No 

FOi.Ra.in Vale:, No Repon 

F ... ,tar, X 20 Ju-99 No 1997 Yes No No 

' 
' ' Gardon Gfova X X 180 1998 1m Nol needed v .. YH No 

HLriJnglon e .. ch X ~29 Yo, Yn y .. YH Yo, No 

IMno X X 5& Orqolng Ongoing No y .. Yu No 

La Hatn )( X •• No No No Yo, Yu No 

LrPaW X 30 No Yos No No No No 

lagu'\JI B,Hci'li X 30 No No No YH No No 

L•~Hlh X 102 ...... 00 J...-OC Yes Yn YH No 

L•-"Ni,.,el X X 151 1m 1999 No No No No Yn Yo, No 

Lake Foresl X 175 Yot Yu Yu No No No Yn No No 

L-0s Abirritoa )( 22 11197 1991 1997 Yn Yo, No 

Msslonlllolo X 798 Yes Ongoing No v .. Yu No 

N8'wJ)Ol'18Hci'I X X 280 Ooo-99 J....00 No No 1995 Yes Yn No 

Of'lngD X 125 No Ongoing 1998 Yo, Yn No 

Pbi.canlla X 130 Yn Ongoing No Yn Yes No 

$.al"! C1omonl:a X 100 No No 1900 YH Yu No 

San Juan Capl-strano X 75 No No Yes Yot v .. No 

Sart•AM X X 480 Feb-00 Yes v •• Yn Yo, No 

Se.a~84acn X 15 Ongoing Ye• Ye• v .. No No 

St11r1on X 17 No No No Yes No No 

Tustin X X 77 Yot Ye1 No No Yu Yoo No 

Vib Park No Re~ 

Wo'ltlrimtar X 18 No No Yes No No No 

Yort>a Lindo X 400 ~ Yu No No No No No 

cou11r of Orange X X 56D No No v1:ri01,t;ypar11 YH No No 

- • 
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Table 3.18 1999/00 fertillzer Appllcation by Permlttee 

Permittee Fertlliier Amount Applied 

Anaheim Best 16-6-8 20.550 lbs 

Calcium Nitrate 25-0-0 6250 lbs 
() 

Ammcrium 6000 lbs 

Qo-power 6000 lbs 

46-0-0 Not Reported 

35-3-11 Not R epolted 

Turf Supreme 15-5-7 86,6651bs 

Scattss High K 13-2-26 2,000 lbs 

Nutricullure 10-20-30 497 lbs 

Scotts Mimirs 26-4-12 23131bs 

Sco!ls Super Fairway 36-3-7 4501bs 

Scotts Nit/Pot 21 ·3-20 709 lbs 

Sco!ls Supergreen 19-0-17 1501bs 

Scotts Turf 32-3-16 550 lbs 

Scotts Fug JI 14-3-3 14,577 lbs 

Persefl Pyon 0-0-46 2700 lbs 

Plant Marvel 2~18 45501bs 

Scotts Starter 19-25-5 500 lbs 

Scotts Weed II 21-3-20 360 lbs 

Sco!ISS Complete 31-3- to 1210 lbs 

Scottss 30-3-9 3800 lbs 

Calcium Nitrate 15-0-0 3!190 lbs 

Ammonium Nitrate 34-0-0 1t601bs 

Scottss Weed Plus 22-0-6 17,850 lbs 

Sulfate of Ammonium 21-0-0 1001bs 

Grow Pcwer 5-3-1 1230 lbs 

Best Nitra King 22-3-9 31,698 lbs 

Ammonium Nitrate 35-0-0 1201bs 

Brea Turf Royale 21-7-14 50 lbs/ 10,000 sq. fl 

Bestw/Trimec 16-6-8 50 lbs/ 10.000 sq. ft. 

Best Ammonium Phosphate 16-20-20 50 lbs/ 6,000 sq. fl 

Best Super Iron 9-9-9 50 lbs/ 4,500 sq. fl 

Buona Park Turf Supreme 6 lbs/ 1000 SQ. fl 

Costa Me5a Turf Royale 21-7-14 5 lbs/ 1000 sq, fl 

Best XB 6-20-20 15 lbs/ 1000 sq. fl 

Best Turf Supreme 16-6-8 6.2 lbsl 1000 sq. fl 

' Ammonium Nitrate 34-0-0 3 lbs/ 1000 SQ. ft. 

Cypress Turf Royale 21·7·14 I0,5001bs 

Dana Point Best 16-6-8 20,000lbs 

Calcium Nitrate 6000 lbs 

Ammonium 6000 lbs 

Oro-Power 6000 lbs 

Fountain Valley No Report 

Fullerton 16-6-l! 6000 lbs 

15-15-15 200 lbs 

Garden Grove Best 16-20-20 Preplan1 20bags • Best Turf Supreme 16-6-8 60001bs 
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Table 3.18 1999/00 Fertilizer Appll~tion by Permlttee 

P11rmlttee Fertillz•r Amount Applled 

Huntington Beach Super Iron 9-9-9 10001bs 

Turf Supreme/T rimee 3001bs 

Nitra King 22-3-9 10,400 lbS 

Scotts Pro Turf 36-3-7 113.000 lb,; 

!Nine 16-6-8 38,750 lbs 

9-9-9 w/ iton 3500 lbs 

21-0--0 2200 lbS 

46-0..() 500 lbs 

25-5-5 500 lbs 

16-20-0 1900 Ills 

37-0-0 8000 Ills 

29-3-8 2000 lbs 

39-0-0 scu 26,000 lbs 

20-20-20 121bs 

Security Iron & Zinc Chelate 5 quarts 

Gypsum 4,000 lbs 

La Habra Nitra King 22-3-9 3250 lbs 

Turf Supreme 16-6-8 3750 lbs 

Slow Release 28-3-7 85001bs 

Organic Mulch 100 yards 

La Palma Turf Supreme (Beat Cote) 4 tons 
I 

Laguna Beach Best Turf Supreme 16-6-8 28 Acres@ 41bsper 1000sq fl X 6.25 Actual Nitrogen 

Peters Professional 20-20-20 200 lbs 

Laguna HIiis Besl 16-66-8 16,000 lbs 

Nitraking 21-7-7 8000 lbs 

Ammonium Sulfate 21-0-0 32.000lbs 

Laguna Niguel Best 16-6-8 I lb.I 1000 sq, fl 

Best Super Turf 25-5-5 1 lb.11000 sq, fl. 

Best Soil Buster 20 lbs/ 1000 sq. fl. 

Lake Forest Turf Supreme 16-6-8 180,000 lbs 

Los Alamitos Best Super Turf 350 lbs 

Besl Turf Supremo Pl VS Trimec 2300 lbs 

Mission Viejo Sulfate of Ammonium 6 lbs/ 1000 sq. fl per year 

Sulphur Coated Urea 12 lbs/ 1000 sq. fl per year 

Humata (Humic Acid) 100 lbs/ 1000 sq. ft per year 

IBOU 8 lbs/ 1000 sq. fl per year 

NitraKing 6 lbs/1000 sq. fl per year 

9-9-9 2 lbs/ 1000 sq. fl par year 

16-6-8 2 lbs/ 1000 sq. fl per year 

Newport Beach Best 16-6-8 22,500 lbs 

Best 21-0-0 6,000lbs 

Besl30-3S JJ.5000 lbs 

Best9-9-9 800 lbs 

Best 15-15-15 55,000lbs 

Orange Best 16-68 24,000 lbs 

Best 16-6-8 300galtons 
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Table 3.19 1999/00 Permittee Pesticide Use 

Number of Acres Number of 

Pennittee 
On Which Tested Soils for Number Of 

Restricted/Category I 
Pesticides are in Compatibility Pesticides Used 

Pesticides 
Use 

Anaheim 809 No 40 4 

Buena Park No Report No 1 1 

Brea 75 No 4 0 

Costa Mesa 250 No 14 3 

Cypress 16 No 2 0 

Dana Point 3 Sep-98 3 2 

Fountain Valley No Report 

Fullerton 130 No 11 1 

Garden Grove 130 Yes 11 0 
' 

Huntington Beach No Report No 12 2 

livine 1,400 No 42 6 

La Habra 126 No 5 1 

La Palma 5 No 8 0 

Laguna Beach 20 No 6 0 
', 

Laguna Hills 102 Apr-00 4 0 

Laguna Niguel 25 No 7 Not Available 

Lake Forest 175 No 6 6 

Los Alamitos 10 1997 7 0 

Mission Viejo 796 Na 7 7 

Newport Beach 250 Dec-99 8 2 

Orange 25 1999 5 0 

Placentia 130 No 4 0 

San Clemente 2 I No 11 0 

San Juan Capistrano 7 No 5 2 

Santa Ana 456 No 16 1 

Seal Beach 3 No 3 0 

Stanton No Repon No 4 No Report 

Tustin 166 No 12 a 
Villa Park No Report 

Westminster No Report No 8 1 

Yorba Linda 60 No 12 Not Available 

County of Orange 6,939 No 28 6 
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Table 3.18 1999/00 Fertilizer Appllcatlon by Permlttee 

Permlttu Fertilizer Amount Applied 

Huntington Beach Super Iron 9-9-9 10001bs 

Turf Supreme/Trimec 300 lbs • Mira King 22-3-9 10,4001bs 

Scotts Pro Turt 36-3-7 113.000 lbs 

Irvine 1s.6-a 38,7501bs 

I S-9-9 wl ircn 35001bs 

21-0-0 22001bs 

46-0-0 500 lbs 

25-5-5 500 lbs 

16-20-0 1900lbs 

37-0-0 80001bs 

29-~ 20001bs 

39-0-0SCU 26.000lbs 

20-20-20 121bs 

Security Iron & Zinc Chelate 5qual'1S 

Gypsum 4,000 lbs 

La Habra Nitta King 22 .3-9 3250 lbs 

Turf Supreme 16-6-8 3750 lbs 

Slow Release 28-3-7 8500 lbs 

Organic Mulch 100 yards 

La Palma Turt Supreme (Beat Cote) 4 tons 

Laguna Beach Best Turf Supreme 16-6-a 28 Acres@ 41bsper 10()()sq It X 6.25 Actual Nitrogen 

Peters Professional 20-20-20 200 lbs 

Laguna Hills Best 16-66-6 16,000 lbs 

Nitraking 21-7-7 8000 lbs 

Ammonium Suttate 21-0-0 32.000lbs 

Laguna Niguel Best 16-6-8 1 lb.11000 sq. It 

Best Super Turf25-5-5 I lb.11000 sq. It 

Best Soil Buster 20 lbs/ 1000 sq. It 

Lake ForeS'I Turf Suµteme 16-6-8 150,000 lbs 

Los Alamitos Best Super Turf 350 lbs 

Best Turf Supreme Pl VS Trimec 23001bs 

Mission Viejo Sulfate of Ammonium 6 lbs/ 1000 sq. It per year 

Sulphur Coated Urea 12 lbs/ I 000 sq. fl per year 

Humate (Humic Acid) 100 lbs/ 1000 sq. ft per year 

IBDU 6 lbs/ 1000 sq. fl per year 

NitraKing 6 lbs/I 000 sq. ft. per year 

S-S-9 2 lb!J 1000 sq. ft. per year 

16-6-8 2 lb!J 1000 sq. It per year 

Newport Beach Best 16-6-8 22,500 lbs 

Best 21-0-0 6.000lbs 

Bes130·39 33,5000 lbs 

Best S-9-9 8001bs 

Besl 15-15-15 55,000 lbs 

Orange Best 16-68 24.000 lbs 

• Best 16-6-8 JOO gallons 
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Table 3.18 1999/00 Fertilizer Application by Permlttee 

Permlttee fertlllzer Amount Applied 

Best 15-15-15 24.000 lbs 

I Best:2:239 24,000lbs • Agri-Form 129 lbs 

Ammonium Sulfate 20,000lbs 

PlacenUa Turf Supreme 1 S-o-8 20001bs 

Besl Super Turf 25-5-5 9000 lbs 

Best 6-20-20xb 2000 lbs 

San Clemente KN03 1 J-0..6 2000 lbs 

CaN03 15-0-0 6000 lbs 

PolyCaaled Urua 34-0-0 20,000 lbs 

5-16-22 Ammoniacal N 2000 lbs 

San Juan Capistrano 16-o-8 3600 lbs 

21-0-0 6000 lbs 

Santa Ana Turf Supreme 16-o-8 280451bs 

Nirt:a King Fertilizer 4020 lbs 

Potassium Sulpha1e 0-0-50 2161bs 

Gypsum 1080 lbs 

Calcium Nitrate 15-5-0-0 Slbs 

Ground Calcium Carbonate 360 lbs 

Ammonium Sulphate 1050lbs 

Seal Beach Super Turf 25-5-5 20501bs 

Stanton No Report 

Tustin 23-4-7 1000 lbs 

Best Turf Supreme 16-6-8 1400 lbs 

16-6-a 14001bs 

Planer/Soil Mb( 25yards 

Villa Parle No Report 

Westminster Super Turf 16-11-4 19001bs 

Custcm Fertilizer 7-7-7 650 lbs 

Rose Food 1200 lbs 

Weed Controtn..awn Food 12-4-4 500 lbs 

Yorba Linda 16-6-a 36,250 lbs 

15-0-0 11001bs 

22-0-6 1200 lbs 

9-9-9 18,642 lbs 

21-0-0 142801bs 

22-3-9 16,SOO lbs 

County of Or.inge Turf Supreme 16-6-8 19,150 lbs 

Turf Royale 21-7-14 43,000 lbs 
I 

8-6-16 25 lbs 

Best Super Turf 25-5-5 174 lbs 

Ammonium Nitrate 33-0-0 S001bs 

Classic Royals 15-15-15 100 lbs 

Sco)ls Starter Fertilizer 16-25-2 272 lbs 

Urea 46% Nitrogen Not Available 

Vigaro 28-3-3 1Stbs • 
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Table 3.19 1999/00 Permittee Pesticide Use 

• Number of Acres I Number of 

Perrnittee 
On Which Tested Soils for Number Of 

Restricted/Category I 
Pesticides are in Compatibility Pesticides Used 

Pesticides 
Use 

Anaheim 809 No 40 4 

Buena Park No Report No 1 1 

Brea 75 No 4 0 

Costa Mesa 250 No 14 3 

Cypress 16 No 2 0 

Dana Point 3 Sep-98 3 2 

Fountain Valley No Report 

Fullerton 130 No 11 1 

Garden Grove 130 Yes 11 0 

Huntington Beach No Report No 12 2 

Irvine 1,400 No 42 6 

La Habra 126 No 5 1 

La Palma 5 No 8 0 

Laguna Beach 20 No 6 0 

Laguna Hills 102 Apr-00 4 0 

Laguna Niguel 25 No 7 Not Available 

Lake Forest 175 No 6 6 

Los Alamitos 10 1997 7 0 

Mission Viejo 796 Na 7 7 

Newport Beach 250 Oec-99 8 2 

Orange 25 1999 5 0 

Placentia 130 No 4 0 

San Clemente 2 No 11 0 

San Juan Capistrano 7 No 5 2 

Santa Ana 456 No 16 1 

Seal Beach 3 No 3 0 

Stanton No Report No 4 No Report 

Tustin 166 No 12 0 

Villa Park No Report 

Westminster No Report No 8 1 

Yorba Linda 60 No 12 Not Available 

County of Orange 6,939 No 28 6 
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Table 3.20 1999/00 Pennittee Pesticide Use 

Restricted/Category I • Permittee Pesticide Amount Applied 
Restricted Category I 

Anaheim Empire 20 831bs 
Garlon 29.75 lbs 
Triplet 15 lbs X 
Roundup Pro 447 lbs 
Fumigiation 301 lbs X 
Maki 151 lbs 
Trimec 10 aal X 
Telstar No Report 
TruPower No Report X 
Turflon Este:r No Report 
Mamase No Reoort 
EagleWSP No Report 
Snapshot 2-5 No Report 
Amdro 10 lbs I 

Cutrine Plus 2081bs 
Award 68 lbs 
Aquashade 35.75 lbs 
Daconil 5091bs 
Subdue 221bs 
Primo 10 lbs 
Heritage 16.5 lbs 
Merit 21 lbs 
Dursban Pro 381bs ' 

Chipco 190 lbs 
Bavleton 37.5 lbs 
Fur/Fuc II 18.5 
3336 Up 156 lbs 
Crabarass Control 391bs 
DicotWeed II 22.5 lbs 
Banner Max 145 lbs 
Pro-Starr 17 lbs 
Golden Eaale 15 lbs 
Spotrete 3941bs 
Dvtox 201bs 
Chloropyrifos 2.25 lbs 
Funao Flo 9.5 lbs 
EaQle 67.5 lbs 
Fore-Flo 801bs I 

I 

Pendimethanin 14,280 lbs 
Plus Pre 4901bs 

Buena Park Roundup Pro 7.6HR 
Brea Fusilade .75 oz I gallon 

Ronstar 100 lbs / acre 
Roundup Pro 2 oz/ Qallon 
Surflan 3 oz/ gallon 

Costa Mesa Aluminum P,hosphate No Report X 
Cutrine No Reoort 11: 

Flore! No Report 
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Table 3.20 1999/00 Permittee Pesticide Use 

Restricted/Category I • Permittee Pesticide Amount Applied 
Restricted Category I 

Costa Mesa Fusilade No Report 
Lontrel No Reoort 
MSMA No Report X 
Nalcotrol No Reoort 
No Foam No Reoort 
Ronstar No Reoort 
Roundup Pro No Reoort 
Safer Soap No Report 
Trimec No Reoort 
Wasp Free No Report 
Zinc Phosphate No Reoort X 

Cvoress Monsanto Roundup Pro 149 lbs ! 

Valent Distance 1.5 lbs i 

Dana Point Fumitoxin 2.5 lbs X 
Maki 91bs 
TrimecfTriole 17 oal X 

Fountain Vallev No Report 
Fullerton Award 1.2 lbs 

Cutrine Plus 45 lbs 
Fusilade II .5 lbs 
Orthene 1 lbs 
Ramlk Green 3121bs 
Ronstar G 225 lbs 
Roundup Pro 324 aal 
Surflan AS 130.5 gal 
Turflon Est~r .25 aal 
Wilco Gopher Getter 3861bs 
Wilco Sauirrel Bait 212 lbs 

Garden Grove Agrimycin 1 lb 
Aauazine 4.25 lbs 
Cooner Bordeaux 15 lbs 
Dursban 2E .25 lbs 
Fusilade 2000 .1 lb 
Manaoe 64 oal 
Oust 1 lb 
Roundup Pro 120.25 aal 
Simazine 90DF 261 lbs 
Surflan Baal 
Turflon 51.5 lbs 

Huntington Beach Deadline 100 lbs 
Fumitoxin 391bs X 
Fusilade 1.75 oal 
Gallery 19.5 lbs 
M-Pede 3.5 aal 
No Foam B 11 oal 
Orthene ?lbs 
Rodeo Saal 
Roundup Pro 267.5 aal 

• 
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Table 3.20 1999/00 Pennittee Pesticide Use 

Restricted/Category I • Permittee Pesticide Amount Applied 
Restricted Category I 

Huntinaton Beach Rozol 120 lbs 
, Surflan 92.5 Qal 
Trimec Plus 1 aal X 

Irvine Anti-stress 550 2.5 Qal 
Aauashade 8 gal 
Atrimec 67 gal 
Blazon 2.5 qal 
Chipco 26019 41bs 
C!earv's 3336 1 lb 

' 

Cutrine Plus 60ga! 
Daconil 2787 .25 cial ' 

Dimension 19.63 aal 
Diphacinone 31bs 
Diauat 2 auarts 
Dissolve 10 lbs X 
Oitrac 25.62 lbs 
Oursban Pro .75 lbs 
Fumitoxin 91 lbs X 
Fusilade JI 12.1 lbs 
Galion .75 aal 
Greenzit 1 gal 
Honcho 1 aal 
Hyvar 3 gal 
Kinetic 1.5 aal 
Mavrick 21bs 
Merit 75 WP 3.4 lbs 
M-Pede 1 gal 
Oust .75 lbs 
Pentac .51bs 
Reward 1 aal 
Rodeo .75 gal 
Ropel Bcial 
Roundup 135 gal 
Royal Slow Grow 16 Qal 
Scythe 4.25 gal 
Subdue .5 lbs 
Telar .75 lbs 
Tempo .2 lbs 
Three Way .02 lbs X 
Tracker .75 gal 
Trimec 26.75 aal X 
Triplet 124 lbs X 
Triplet 7.5 gal X 
Turflon .5 Qal 
Veteran 2.25 cal 
Zinc Phosphide 441bs X 

La Habra Fumitoxin Not Available X 
Gro Tarll 5 oat 
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Table 3.20 1999/00 Permittee Pesticide Use 

• Restricted/Category I 
Permittee Pesticide Amount Applied 

Restricted I ' Category I 

La Habra Roundup Pro 50.03 gal 
Surflan 11 aal 

La Palma Roundup No Report 
Roundup Pro 171bs 
Turf Supreme No Report 
Malathion 50 No Report 
Spectracide No Report 
Tectron No Reoort 
E 1 lnspectiqide No Reoort 
Deadline 751bs 

Laauna Beach Chioco Ronstar 45 lbs 
Fusilade II 6.8 lbs 
Garlon 4 3841bs 
Metaldyhyde 3.5 2901bs 
Ramik Green 41bs 
Roundup Pro 16.3 Qal 

Laguna Hills Fusilade 1.75 gal 
Orthene 1 aal 
Roundup 35 Qal 
Turflon 6gal 

Laauna Ni!:1uel Dicamba 4S No Report 
Gooheraetter No Reoort 
MCPA4 Amine No Reoort 
Pendimethalin 60 WDG No Report 
Roundup No Report 
Triplet No Report 
Turflon 4E No Report 

Lake Forest Diazinon 20 aal X 
Fumitoxin 1500 lbs X 
Fusilade 18 aal X 
Ronstar 1000 lbs X 
Roundup Pro 70 aal X 
Surflar 80 gal X 

Los Alamitos Rodeo No Report 
Surflan No Reoort 
Roundup Pro No Report 
Pendulum 2G No Reoort 
Turflan No Reoort 
Fusilade No Report 
Scotts 26-4-4 w/240 fertilizer No Report 

Mission Vieio 2, 4-0 No Reoort X 
Aluminum P,hospate No Report X 
Oicamba No Report X 
MCPA No Report X 
Oxvdemetonmethvl No Report X 
Strychnine No Report X 
Zinc Phosphide No Report X 

Newport Beach Barricade 51bs 

• 
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Table 3.201999/00 Pennittee Pesticide Use 

• Restricted/Category I 
Permittee Pesticide Amount Applied 

Restricted Category I 

Newport Beach Diazinon 501bs 
Fumitoxin 5Jbs X 
Fusilade II 2aal 
Ronstar G 100 lbs 
Roundup Pro 150 oal 
Sluaao 150 lbs 
Trimec for Turf 32 oal X 

Orange Fusilade II 77.22 aal 
Pendulum 32aal 
Rodeo 38.38 aal 
Roundup 410.68 gal 
Surflan 11.62 oal 

Placentia Fusilade 2000 .5 lbs 
Manaae .02 lbs 
Pennant56 46 lbs 
Roundup 681bs 

San Clemente Alliette 321bs 
Banner 12 gal 
Bayleton 25 11 lbs 
Chioco 266 T Sgal 
Fore 112 lbs 
Fusilade 2000 1.5 lbs 
PrimoMaxx 4 oal 
Primo NSB 121bs 
Roundup Pro I 6 gal 
Subdue Granular 25 lbs 
Surflan 3 oal 

' San Juan Capistrano Amine 2-4-D 160 gal X 
Fumitoxin 501bs X 
Merit 2.5 lbs 
Roundup 4.Soal 
Surflan 1.5 gal 

Santa Ana Aquashade 104 aal 
Blazom 2.25 lbs 
Cutrine Plus G 1201bs 
Cutrine Plus Liauid 94 gal 
Fusilade 20.6 lbs 
Glvfos 12 lbs 
Merit 75 WSP 1 aal 
Metaldehyde 1671bs 
Non-ionic Surfactant .25 lbs 
Reward 21 aaf 
Roundup Pro 111 lbs 
Surflan 21bs 
Target Pro Soreader 16 gal 
Trimec 14.75 lbs 
Turflon Est~r 51bs 
Weedhoe 108 1.5 gal 

• 
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Table 3.20 1999/00 Permittee Pesticide Use 

• I I Restricted/Category I 
Permittee Pesticide Amount Applied 

Restricted Category I 

Seal Beach Fusilade 2 gal 
Oust 41bs 
Roundup Pro 25 gal 

Stanton Aluminum Rhosphide No Report 
Oiphacinone No Report 
Strvchnine No Report 
Zinc Phosphide No Report 

Tustin Biobarrier 15 ft 
Eatons Bait Block 5 blocks 
Fusilade 21bs 
Manaoe .02 lbs 
Metaldehvde 2431bs 
M-Pede 10.75 aal 
Pendulum WDG 117.2 lbs 
Ronstar G 256 lbs 
Roundup Pro 98.67 gal 
Turtlon Est!;lr 4.7 lbs 
Uttrafine 2.5 oal 
ZP Rodent Bait .25 lbs ' 

Villa Park No Report 
Westminster Banner Maxx 2.61bs 

Fumitoxin 14.59 aal X 
Fusilade 2.28 oal 
Manage .2 lbs 
Pro Spreader Activator 1.2 oal 
Rodeo 3gal 
Ronstar 301bs 
Roundup Pro 71.38 oal 

Yorba Linda Roundup 101.5 gal 
Ronstar 1510 lbs 
Deadline B1.1llets 2801bs 
Turflow 11 lbs 
Embark 15 gal 
Surflow 18.5 gal 
Trimel Sgal X 
Atrimel 41 gal 
Fusilade 4 aal 
No Foam 8 i:ial 
Rodeo Herditide 2.5 aal 
Diazinon 10 gal 
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Table 3.20 1999/00 Pennittee Pesticide Use 
e. " 3 

~ 
r ;; ;; "' Q. ii :, '" ., .. Restricted/Category I 

Permittee Pesticide Amount Applied 
Restricted Category I 

>< >< County of Orange 41A 179 gal 

Altosid PellE1ts 2.5-10 lbs/application 

Andra 74 lbs 
Award 297 lbs 

X X ), 
Bactimos Pellets 10-16 lbs/aoolication 
Cutrine Plus 50 oal X 
Cutrine Plus Granular 301bs 
Diazinon 12.3 lbs/ 7 aals 
Diohacinone 601 lbs 

-< < < 
" ~ " .. .. Endurance 21bs 

Fumitoxin 3001bs X X 
Garlon 3A .75 oal X 
Garlon 4 78.75 aal 

' Lesco Cavalier 2G 37.5 lbs 

I I I l 

Lesco Pre-M 3001bs 
Lorsban 4E 2.5 oal X 
Manaae .025 lbs 
Mosquito Larvicide GB-111 3 gal/application 
M-Pede .25 aal 

< 
" i· )> .. " z .,. "' '< 

., 0 

~ a, .. 
Oust 246 oa1 
Pendulum 3.3 EC 653 aal 
Pendulum WDG 15921bs 

i<' Pointer .25 lbs 

t 
Pro Soreader 1635 aal 
Reward 171 oaf 
Rodent Gas Cartridoe 9.94 lbs 

< 
" ti' )> 

I " .,. "' '< 8 "E 

Rodeo 1353 aal 
Rounduo 2657 aal 
Sevin .25 aal 

;.. 
Soike80W Not Available 
Stalker 1.25 aal 

z 
0 
;a Strychnine 331 lbs X 
ID 

"8 Surflan 1.25 aal 
" Telar 113 lbs 

Triclet 10 lbs 
Turflon 41bs 
Weedone LV4 78 aal X 
Zinc Phosohide 12741bs X 

0 0 
" ii " "' "' 0 ~· ;;- .... 

Zoecon 2.5-10 lbs/application 

"' "' 

< t ; .. .. 

' -t 
z z z 
0 0 0 
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Table 3.20 1999/00 Permittee Pesticide Use 

Restricted/Category I • Permittee Pesticide Amount Applied 
Restricted I Category I 

County of Orange 41A 179 gal 

Altosid Pell~ts 2.5-10 lbs/application 

Andro 741bs 
Award 2971bs 
Bactimos Pellets 10-16 lbs/aoolication • 
Cutrine Plus 50 gal X 
Cutrine Plus Granular 30 lbs 
Diazinon 12.3 lbs/ 7 aals 
Oiphacinone 601 lbs 
Endurance 21bs 
Fumitoxin 3001bs X X 
Gar1on 3A .75gal X 
Gar1on 4 78.75 gal 
Lesco Cavalier 2G 37.5 lbs 
Lesco Pre-M 300tbs 
Lorsban 4E 2.5 gal X 
Manaae .025 lbs 
. Mosquito Larvicide GB-111 3 gal/application 
M-Pede .25gal 
Oust 246 aal 
Pendulum 3.3 EC 653 aal 
Pendulum WDG 15921bs 
Pointer .25 lbs 
Pro Spreader 1635 aal 
Reward 171 aal 
Rodent Gas Cartridae 9.94 lbs 
Rodeo 1353 gal 
Roundup 2657 oal 
Sevin .25 gal 
Spike 80W Not Available 
Stalker 1.25 aal 
Strvchnine 331 lbs X 
Surflan 1.25 aal 
Telar 113 lbs 
Triplet 10 lbs 
Turflon 41bs 
Weedone LV4 78 gal X 
Zinc Phosphide 12741bs X 

Zoecon 2.5-10 lbs/application 

• 
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Table 3.21 1999/00 Permittee Pesticide Management Practices 

Pesticides Are Managed By: 
Halle All Has A Qualified 

lnspectlon Conducted For Appropriate Measures lmplomonted 
Has An Accident 

Applicators 
Or Completed 

Pest Control Mitigation Plan 
Pestlcido Spllls 

Permitloo Equivalent County In The Last 
Obtained State 

Applicator Training? 
Advisor Been 

AppllcatlonEqu Appllcatlon 
Been lmplomentod 

Year? 
City Personnel Contractor Licenses? ,, Consulted? Application Stora110 Disposal Transport In Caso Of A Spll 1? 

lpment Crews 

Anaheim X X No Yes Apr-00 Ongoing Ongoing Yes No 

Buena Park )( Yes ---- No No Na No Na 

Brea X No Yes No Jun-99 Annually Yes No 

Costa Mesa X X Yes -- Yes 1999 Yes Yes No 

Cypress X Yes --·- Ongoing Dec-9B Yes Yes No 

Dana Point X Yes -- Jan-9& Ocl-98 Oct-99 Yes No 

Fountnln Valley X No Repolt 

Fullerton X X Yes Yes Ongoing Jul-00 Jan.00 Yes No 

Garden Grove X X No Yes Ongoing Daily Annually Yes No 

Hunllngton Beach X X Yes -- Ongoing Daily Ongoing Yes No 

Irvine X )( Ne Yes Jan-99 Apr-99 Apr-99 Yes No 

La Hnbrn X )( No Yes Yes Jul-00 Mar-00 Yes No 

La Palma X Yes --- 1997 1999 Yes Yes No 

Laguna Bouch X Vos 
,. ____ 

Annually Spring 1999 Fall 1997 Yes No 

Laguna HIiis X Yes -- Apr-00 Jun-00 Nov-99 Yes No 

Laguna Niguel X Vos --· Yes Yes No Ongoing Yes No 

Lako Forest X No Report 

Los Alamitos X Yes --- Annually Feb-00 1999 Yes No Report 

Mission Viejo X Yes --- Annually No Yes No No No 

Newport Boach X X No Yes Ongoing Jun.00 1994 Yes No 

Ornngo X Yes -- No Monthly 1999 Yes No 

Ptacontla X No Yes Ongoing Jul-00 Jul.()() Yes No 

San Clemonto X Yes -- Yes Ongoing 1997 Yes No 

San Juan Capistrano X Yes --- Yes Mar-00 Ongoing Yes No 

Santa Ana X X No Yes Ongoing Jun-00 Apr-00 Yes No 

Soa1Boach X X No Yes Jan-00 Jan-00 Ongoing Yes No 

Stanton X Yes -·- No No 1996 No Report No 

Tustin X X No Yes Annually Ongoing Yes Yes No 

VIiia Parll X NoRepolt 

Westminster X Yes -- No Ocl-98 Ongoing Yes No 

Yorba Linda X Yes -- Aug-98 Aug-00 1987 Yes No 

County of Orange X X Yes --- Varies by park Varies by park Ongoing Yes No 
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Table 3.22 199/00 Pennittee Integrated Pest Management Techniques 

Integrated Pest Management Alternatives 

Implement 
Manual or Water Use of Disease Use or Blologlcal 

Reduction In 
Permittee 

Techniques 
Mechanical Mulch MgmUDrlp Resistant Plants Controls Other Pesticide Usage 

Weeding/Pruning Irrigation 

Anaheim Yes X X X 12% 

Buena Park N/A NIA 

Brea Yes 
Horticullure practices to reduce plant stress 10% 

and thus the need for pesticides 

Costa Mesa Yes X X X X 50% 

Cypress Yes X X 
Timing of growth and volume of plant material 

No 
reduces need lor pesticides 

Dana Point Yes X X Botanical lnsecticieds No 

Fountain Valley No Report 

Fullerton Yes X X 5% 

Garden Grove Yes X X X No 

Huntington Beach Yes X X X Foliar Applications. Trapping, Exclusion 5% 

Irvine Yes X Flail moving No 

La Habra Yes X X Flaying, Disking, Mowing No 

La Palma No No 

Laguna Bea ch Yes X Weed abalement conducted by hang crews No 

Laguna Hills Yes X X 12% 

Laguna Niguel Yes No 

Lake Forest Yes Yes 

Los Alamitos Yes X No 

Mission Viejo No Report 

Newport Beach Yes X X 5% 

Orange Yes X No 

Placentia Yes No 

San Clemente Yes Conservative cultural practices No 

San Juan Capistrano No Report 

Santa Ana Yes X Wasps tor whiteny Water pressure • aphids & whitefly No 

Seal Beach Yes X X X 20% 

Stanton No No Report 

TusUn Yes I Parraffinitic oiVM-P~e Safer Soap us~ on 
No whitefly 

Villa Park No Report 

' Westminster No No 

Yorba Linda No No 

County of Orange Yes X Beehive removal No 
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Table 3.23 Fertilizer and Pesticide Management Annual Comparison 

Fertilizer Management Pesticide Management Integrated Pest Management 

1 Reporting Year Total Acres 
Quantity 

Total Acres # of Pesticides # Restricted 
Quantity Quantity 

# Implementing 
Applied (lbs)* Applied (lbs)* Applied (gals)* 

1994 - 1995 5,900 NIA 11,800 NIA NIA NIA NIA 20 

1995 - 1996 6,011 NIA 11,361 340 NIA NIA NIA 17 

1996 - 1997 4,054 NIA 12,159 303 NIA NIA NIA 22 

1997 - 1998 4,813 NIA 12,439 307 24 NIA NIA 26 

1998 - 1999 4,616 NIA 12,408 254 34 N/A NIA 23 

1999 - 2000 5,637 1,883,905 12,310 306 45 32,223 10,600 23 

"Since not all Permittees reportod quantities in pounds and/or gallons, while others reported application rates instead of totals. these figures should be interpreted as low-range estimates. 

N/A lndicates dala not pro11iously requested In Annual Slalus Reports 

# Reduced Pesticide 
Use 

NIA 

NIA 

11 

9 

10 

9 

• 
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Table 3.24 1999/00 Permlttee Stormwater Quality Public and Business Education Efforts 

Permittee 
Describe Steps Taken By The City To Further Stormwater Describe Steps Taken By The City To Conduct Special Education 

Quality Public Education Initiatives For Developers and Contractors 

Attended NPDES erosion control seminar in Irvine: Developed and 
Anaheim distributed numerous water pollution tirochures and newsletters. ---

Sewer/stormdrain information on City website. 

Brea 
County water pollution brochures are distributed at the public ---counter and at the Com111unity Center. 

Buena Park City refers residents to used oil collection sites. 
City informs developers of NPDES requirements as part of the conditions of 

development 

Costa Mesa --- ---
Staffed a Public Works Department and Oil Recycling Booth at the 
Cypress Community Festival; Developed brochures pertaining to 

Cypress good housekeeping techniques; Distributed County brochures and ---
attended an erosion control BMP workshop in Irvine. Aired water 

quality and used oil public service announcements. 

Earth Day Festival sponsored by Solag, Inc. & assCH:iated cities; 
Display booth at Festival of Whales; Distributed urban runoff Erosion control notes on all grading plans; Pre-grading meeting where urban 

Dana Point brochures; Staff attended Erosion and Sediment Control Training runoff was discussed 
and partlcipated in Trails 4 All Annual Watershed Clean-up and 

Exposition 

Fountain Valley No Report No Report 

Website and weekly advertisements in the newspaper about used 
Fullerton oil collection. Participated in Used Oil Public Education Booth at the ---

Orange County Fair. 

America Recycles Day; Earth Day; Fjre Services Day; Garden 
Grove Pride; Public Works Educational Display; Staff attended 

Co-hosted a Trash Reduction & Stormwater Workshop; City promoted the 
Garden Grove 

Erosion & Sediment Control Workshops; Distributed pamphlets 
New General Construction Stormwater Permit: Permit Overview & 

describing stormdrain protection measures at City Hall and the 
Compliance Strategies Workshop offered by the APWA 

Municipal Service Center; Public Service Announcements focusing 
on stormwater quality aired on local Cable TV. 

Public Works "Open House" included a stormwater program; 
Distributed "blueprint" for a clean ocean with every encroachment/grading 

Huntington Beach permit. City produced several half hour programs on Cable TV discussing 
Distributed County water pollution brochures 

urban runoff issues. 
/ 

City distributed brochures at the City's Public Works Open House, 
Irvine Harvest Festival. Children's Water Festival and through the Hosted workshops on watershed BMPs, "Water Quality Ordinance & 

Irvine City Hall lobby public information rack. Public service Enforcement Consistency", "Construction Site Planning & Mgmt.•, and "New 
announcements on cable TV promoting proper solid waste and used Development" 

oil disposal. 

Stormwater brochures handed out concurrent with sandbag 
La Habra distribution & at "I Love La Habra" Fair; Composting workshop at ---

Fullerton ArborE!tum 

La Palma --- ---
Posted Ocean Water Quality Advisory Committee meeting agendas 

on City's web page; Distributed water quality literature at City's 
Laguna Beach Vision Fair; City Engineer gave presentation to Grand Jury; ---

Developed a brochure expanding on County's "Ocean Begins at 
Your Front Door" brochure 

Distributed public education brochures and attended NPDES. Aliso 
Laguna Hills Creek, and San Juan Creek meetings; City website with link to O.C. ---

Integrated Waste Management Department 

Letters regarding the J03P02 watershed and associated problems 
were sent to 1400 residents· "Report Cards" will update residents City informs developers of requirements during pre-grading meetings prior 

Laguna Niguel on progress in the future; Distribute!! County water pollution the start of construction activities. City requires developers to prepare Water ! 

brochures; City held workshop for Sovth County City Managers Quality Management Plans as a condition of project approval. 
regarding the Clean Water Act and its effect on cities. 

City sponsored a barbeque luncheon to which developers and contractors 
Lake Forest --- were invited to learn more about the permitting process and the need to 

comply with all sklrmwater quality requirements. 

Las Alamitos --- ---
City distrubuted several recyciying and pollution prevention City routinely meets one-on-<1ne with developers to educate them on the 

Mission Viejo brochures; Ran an article regarding stqrmwater pollution in a local importance of stormwater pollution prevention. City provides assistance to 
newsletter; Promoted and advertised a Household Hazardous developers in preparing erosion control plans, preparing WQMPs, and 

Waste Round-up on Cable TV and on the City website incorporating public education documents. 
, 

Newport Beach Distributed several brochures to the public ---
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\ 
) 

• 

Permittee 

Orange 

Placentia 

San Clemente 

San Juan Capistrano 

Santa Ana 

Seal Beach 

Stanton 

Tustin 

Villa Park 

Westminster 

Yorba Linda 

County of Orange 

Table 3.24 1999/00 Permlttee Stormwater Quality Public and Business Education Efforts 

Describe Steps Taken By The City To Further Stormwater Describe Steps Taken By The City To Conduct Special Education 

Quality Public Education Initiatives For Developers and Contractors 

Worked with local groups (e.g. Gir1 Seel/IS) to promote recycling and Major projects included special plan review meetings with developers to 
water quality. including providing teaching materials; Staff attended ensure that they meet all NPDES regulations: Similar activities are being 

County PFRD training classes; Earth Day; Neighborhood undertaken with CalTrans for the 1-5 Modernization and the proposed 
Enhancement Program: and Street Fair with booth on reclycling and Centerline Rail Project; City BMP materials are also made available to 
water quality; Coordinated with local courts to use juvenile offenders 

developers as appropriate. 
to perform community cleanups 

Earth Week Run: promctes oil recycling and household hazardous 
waste programs; Maintenance personnel view new videos on Send training opportunity notices to developers and provide developers a 

stormwater BMPs; City newsletter end website provide information model set of plans to illustrate required BM~ 
to the public. 

--- ---
Samples of BMPs for new developments are distributed to all developers -··-- and/or their engineers when the application is initially submitted. 

Produced waste disposal and recycling information in English, 
Spanish and Vietnamese; Recycling presentations at 5 area ---elementary schools centered around CYCLER • Waste 

ManaQemenfs Environmental Robot. 

At the issuance of permits, staff lnfqrms applicant of proper ! 

---construction practices. 

--- ---
Stormwater brochures and "The Tustin Recycle News" available to Provided literature to contractors and developers: Notes on construction 
residents; Catch basin stenciling program educates the public on plans include stormwater pollution prevention requirements; Building 

the relationship between stormdrain flows and the ocean Division conducted an onsite workshop. 

No Report No Reoort 
Staff attended RWQCB, APWA, and City of Irvine (erosion control) ---!x!minars. 

Flyers distributed at Fiesta Days City Booth and available to 
residents; Public announcements on Cable TV: Recycling Program ---

information with City trash bills. 

Stormwater brochures available to residents ---
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jrm~ •waMP-s 
Auoage 

PemitlH coveretl try 
IOl)l'O'lltd 

WQ.l!Ps 

Anahtlm 51 u 

Braa 10 u 

BuanoPn • 6 

Cott.a M.-s.a .. 215 

cypra51 • 25 

o ..... - 5 32 

f-.CalnVillr,- No Reoort 

fubrton 7 465 

Garden Grove co sa 

Hunt.Beach 55 391 

lrvlna 161 2526 

La Habra 33 l/ 

La Pa:fma 0 0 

Laguna Beach 1 20 

Laguna HIiis 1 1 

Laguna Nlguul 5 112 

lak• Forest 39 263 

• -1 'lS A:amft:os 3 5 

lio~.s,lon VloJo 90 390 

N-awpmt Baach B u 

O.,.,,go 6 5W 

F'la.Canlla 5 50 

-S.an Clernan1, 22 9'4 

S.J. Caplsltano 12 113 

SanlaAna 66 340 

Saal Beach 1 157 

Stanton No Rooor1 

Tim.. 10 173 

VIiia P"'1< NoRcpo,1 

W1s;tmln~w 23 68 

Yotba Lb>da • 1 

County o1 Orang, 38' 3662 

Total 1094 10627 

S1 • Fillrm:Jon 
52 • Cornman Ana l:fflclanl ln1gallon 

S3 • Con-mon Ana L-- Do$1gn 

S4 • Community Cor Wa<h !lacks 
s~. Wash Water Contrcls faod Prop AHU 
S6 • Ttasl'I Conlalnaf Arlb 

S!-,111\_lllf.contalnod Aron Wuhlng/SINm Cloonlng 

.dorg<toor S111n111o 

S1 S2 

51 5,1 

10 0 

1 2 

37 38 

3 3 

n 23 

5 • 
33 34 

54 55 

101 113 

24 17 

0 0 

1 1 

1 0 

3 5 

38 40 

3 0 

• 90 

3 B 

0 0 

5 0 

0 12 

10 50 

0 0 

2 2 

8 9 

7 10 

2 1 

269 JS8 

658 826 

Tabla 3.25 1996.2000 WQMP Structural Controls summary 

83 .,. ss S6 

51 u 1 s• 

0 0 0 2 

2 0 0 • 
37 J 6 28 

3 0 0 2 

24 0 0 • 

• 0 1 1 

28 0 12 30 

55 0 12 61 

156 e 18 6J 

17 • 9 20 

0 0 0 0 

1 0 0 1 

0 0 0 1 

5 1 0 2 

•o 6 8 39 

2 0 0 0 

90 2 0 90 

B 0 4 8 

0 0 0 0 

0 0 0 0 

12 0 0 7 

20 3 11 60 

0 0 0 1 

2 1 

9 5 0 • 

10 l 2 s 

2 0 2 • 
356 •& JI 150 

934 81 117 &<a 

S9 • Malor FUil Ccncroto Dlspom.lng Ar,as 

S10 • -at Fuol Dlsp9flV1II Ana c._ 
S11 • -or Fuol Horruplmlo °"*"'111 
S12 • l:no'll)' Ois..,..or 
Sil • Clllch Bast, &onoD,g 
SU • Olvorslon Of loadng ll<a<;k Dranago 
S15 • Hat Trash Racks 

S16 • Water Qu.aay-.-...:s 

structural Controls lmolemented 

SJ S3 S!I SIO 

1 u 1 1 

0 0 0 0 

0 1 0 0 

• J ' 3 

0 1 0 0 

0 0 0 I 

N<>R._t 

0 3 2 2 

0 • 9 7 

7 0 3 3 

17 16 12 11 

11 2 2 2 

0 0 0 0 

0 0 0 0 

0 0 0 1 

I 1 0 0 

5 2 • 4 

0 0 0 0 

0 0 11 11 

4 0 0 0 

1 0 1 1 

0 0 0 0 

Unevallable OI Iii s lime 

0 0 0 0 

7 2 10 10 

1 0 0 0 

1 1 

2 1 2 1 

No Report 

2 3 2 2 

1 1 J J 

2, 15 15 12 

89 55 87 81 

U • Unknown 

S11 S12 SU S1' SH S16 

1 u u 16 u u 

0 0 10 1 0 0 

0 0 1 0 2 0 

3 3 21 1 1 10 

0 0 3 0 1 0 

0 0 30 0 0 32 

2 • 0 3 0 2 

8 • 19 8 5 u 

3 2 258 23 254 18a 

11 21 114 18 53 2S 

2 15 15 9 15 20 

0 0 0 0 0 0 

0 3 22 I 2 4 

0 0 0 0 0 1 

0 1 5 I 1 3 

• 7 38 17 30 32 

0 0 0 0 0 0 

11 5 90 6 • • 
1 6 0 0 0 0 

0 0 3100 0 0 0 

0 2 25 0 0 0 

0 0 610 0 0 0 

• 2 20 5 0 5 

0 0 0 0 0 0 

1 1 I 

2 7 9 0 8 3 

2 4 6 2 3 2 

2 1 1 0 1 1 

,. V 335 0 165 2• 

76 115 '743 153 581 373 

0014530



Table 3.27 Population Change: 1995-2000 

Permitee 1995 Population 2000 Population °lo Change 

Anaheim 296,497 306,300 3.3% 

Brea 35,122 36,400 3.6% 

Buena Park 73,864 75,900 2.8% 

Costa Mesa 103,823 105,600 1.7% 

Cypress 46,963 48,500 3.3% 

Dana Point 36,289 37,350 2.9% 

Fountain Valley 55,171 56,400 2.2% 

Fullerton 123,692 126,800 2.5% 

Garden Grove 153,824 156,500 1.7% 

Huntington Beach 189,795 196,700 3.6% 

Irvine 123,909 136,600 10.2% 

La Habra 54,907 55,800 1.6% 

La Palma ~5,781 16,400 3.9% 

Laguna Beach 23,985 24,950 4.0% 

Laguna Hills 30,413 30,750 1.1% 

Laguna Niguel 55,724 59,200 6.2% 

Laguna Woods - 18,000 - ' 

Lake Forest 58,558 59,400 1.4% 

Los Alamitos 02,425 12,050 -3.0% 

Mission Viejo 89,841 96,300 7.2% 

Newport Beach 70,098 74,000 5.6% 

Orange 120,078 127,600 6.3% 

Placentia 45,339 49,150 8.4% 

Rancho Santa Margarita - 38,936 -
San Clemente 46,764 49,250 5.3% 

San Juan Capistrano 29,121 
,, 

32,100 10.2% 

Santa Ana 311,491 315,000 1.1% 

Seal Beach 26,795 27,200 1.5% 

Stanton 32,404 33,850 4.5% 

Tustin 62,497 66,800 6.9% 

Villa Park 6,445 6,625 2.8% 

Westminster 83,287 86,200 3.5% 

Yorba Linda 58,069 61,800 6.4% 

County of Orange 168,384 151,264 -10.2% 

Total 2,641.355 2 775,675 5.1% 
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Table 3.28 Land Use Changes: 1996-2000 

e IS It possible to provide a land use map 

u, nd Use Type 1~ Land Use(%) 2000 I.and Use (%1 
with corresponding land use 
percentages? What formal? 

1996 2000 

Anaheim - Not Available No No 

I Brea - ~ot Available I No I No I 
I Bue,ia Parl< I No I No I 

Residential 41 42.6 

Commercial 11.1 10.7 

lndu,trial 11.1 11.l 
Open Space 4.9 4.9 

Public/Institutional 6.2 6.2 
Streets/Freeway,o 21.8 21.B 

vacant 3 1.9 

I CospMesa I No I Na I 
Residential 51.4 51,4 

Commercial 12A 12.6 
Industrial 14.5 14.2 

Publiellnstitutional 21.6 21.6 

Cypn!$S Yes. Hard C<lpy Yes • Hard Copy 

Residential 40 40 

Commercial/Office 7 7 

Light Industrial 7 7 
Parle 5 5 

GovernmenVSchools 13 13 
Vacant/Agricullure 6 6 

Slreets/Transpot1ation 22 22 
Dana Point No No 

Residential 60 61 
Commercial 6 8 
Open Space 19 19 

Community Facility 4 3 
Harbor/Marina 1 1 

Transportation C<lrridor B 8 

Fountain Valley - Nol Available No No 
Fullerton Yes • ArcVil!tW GIS Yes-Ar 

Industrial 11 11 

Commercial 5 5 
Residential 40 40 

Public Lands 7 7 

Other 15 15 
Circulation 22 22 

Garden Grove Yes • Hard Copy Yes • Hard C<lpy 

Residential 50 so 
Commercial 6 6 

Office/Professional 1 1 
Mixed Use 4 4 

Industrial 6 6 
Open Space 9 9 
RoadWays 24 24 

Huntington Beach Yes • Hard Copy Yes · Hard Copy 

Residential 46.3 46 
Commetdal 3.7 3.8 
Mixed Use 9.5 9.5 

Public 0.3 0.3 
Open Space 9.3 9.3 

Industrial 9.3 9.3 

Irvine No No 

Resi<lential 38.5 33.1 
Multi-Use 0.43 0.4 

Commercial 5.2 6 
Industrial 13.9 15.5 

e lnstilutional 5.1 8.1 
Conservation/Open Space 36.8 38.8 
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Table 3.28 Land Use Changes: 1996-2000 

e Is It possible to provide a land use map 

Land Use Type 1996 Land Use (%) 2000 Land Use (%) 
wltn corresponding land use 
percenmges? wnat format? 

1996 I 2000 

La Habra No No 

C2- R4Zone 2 
Ml -PC1 63 

Not Available 
CU-Ml 15 

C2 PUD - R4 PUD 20 

I La Palma - No Report I I I 
Laguna Beach - No Significant change In land use distribution betwven 1996 & 2000 No No 

Lagqna Hills No No 

Residential 64 64 
Commercial 8 8 

Off!Ce 8 8 
Public/Institution 5 5 

Park 3 3 

Open Space 12 12 

Laguna Niguel - Not Available No No 

lake Forest - Not Available No No 

Los Alamitos - No Report 

Mission Viejo No No 

Residential 65.26 65.6 

Commercial 4.23 4.1 

Office 0.94 0.6 
Industrial 1.43 1.45 

Mixed US<1 0.4 0.4 

Other 27.74 27.65 

Newport Beach No No 

Residential 54.4 53.7 

Commercial 15.3 14.7 

Industrial 1.3 
Institutional 8.3 6.2 

Open Space 23.9 24.1 

Orange Yes - Hard Copy No 

Residential 38 
Commercial 7 

Industrial 5 

Agricultural 5 Not Available 

Circulation 14 

Open Space 6 
Other 27 

Placentia - Not Availat>le No No 

I san Clemente - Not Avallable I No I Yes I 
I san Juan Capistrano I Yes· Hard Co~ I Yes - Hard Cool I 

Residential 26 29 

Non-Residential 6 7 

Open Space 33 38 

Slreets/Highways 11 12 
Vacant/Undeveloped 24 14 

Sa1111! Ana No No 

Low Density Residential 41.8 42.7 

Districl Center 1.6 2.1 
Prof/Admin Offices 2 3.1 

Business/Commercial 8 6.5 

Industrial 18 14.8 
Public/Institution 4.2 4.6 

Open Space 4.9 5 
Other 21.7 21.2 
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Table 3.28 land Use Changes: 1996-2000 

Is ti possible to provide a Land use map 

e Land Use Type 1996 Land Use(%) 2000 Land use (%) 
wlll1 corresponding land use 
percentages? What format'? 

1996 2000 

Seal Beach Nol Repcrted Not R,oported 

Residenti.11 21 

Comrru,teial 0.03 
lndusttial 0.02 

Public 
Nol Available 

0.03 
Military 68 
Olher 11 

Stantcn - No Repon 

Tustin No No 

Residential 21 21 
Ccmmercial 4 4 

Industrial 2 2 

Public 26 26 
PC Residential 21 21 

PC Commercial 12 12 
PC Public lnstilutional 6 6 

Transpenation 8 a 
I Villa Paril - No Repon I I I 

WoCfmlnster Yes . Hard Copy No 

Residential 46.2 

CommerdaF 9.8 
Industrial 2.9 

Public Facilities/Schools 7.1 
Parks/MemoriaUAg, 

Not Available 
4 

Vacant/Undeveloped 0,8 

RailroadJUtiliry/Flood Control 3,4 

streets/Freeway ROW 26 

Yartia Linda Na Na 

Residential 58,9 Nol Available 

Commerctal 1.8 1.7 
Industrial 2.7 1.9 

Open Space 36,6 Not Available 

county af Orange No No 

Residential 24 
Commercial 7,4 

Industrial 4.7 
Vacant/Undeveloped Nol Available 3,4 

Agricultural 5.5 
Road/Freeway ROW 17 

Other 7.4 

• 
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4.0 \:VATER QUALITY MONITORING SUMMARY AND ANALYSES 

4.1 Introduction 

The data presented in this section are the result of the water quality monitoring conducted 
from July 1994 to June 30, 1999. Much of the data collected during the 1999-2000 season 
had not been fully processed by the date of this report. A more detailed analysis of this 
season will be found in the annual status report on November 15, 2000. More detailed 
information specific to data from prior years can be found in the 94/95, 95/96, 96/97, 
97/98, and 98/99 Analysis of Data Reports. 

From February 20, 1991 to May 1999, a water quality monitoring program was 
implemented to address the objectives of NPDES permits CA 8000180 (RWQCB-SAR) 
and CA 0108740 (RWQCB-SDR). This program consists of four elements: field 
screening, channel monitoring, harbor/bay monitoring, and sediment quality monitoring. 
Sampled waterbodies include natural creeks, streams, and rivers; constructed flood 
control facilities.(channels and basins); and harbors and bays. 

• 

• 

• 

• 

The intent of field screening was to detect the presence of illegal discharges or illicit 
connections. Physical and chemical analyses are conducted in the field; positive tests 
for contamination were referred for source identification and possible enforcement 
action. 

Channel monitoring was conducted \vi.th automatic samplers to evaluate the average 
concentrations of nutrients and heavy metals in dry weather and stormwater 
discharges. From these average concentrations comparisons to applicable water 
quality criteria were made. Data from these samplings were also used to compute 
mass loads of pollutants and site mean event mean concentrations (EMCs). 

Harbor and bay monitoring provided information on the effects of tributary inputs to 
these receiving waters. These data were also compared to applicable water quality 
criteria. 

Sediment quality was evaluated prior and subsequent to the storm season to evaluate 
pollutant deposition through sedimentation or removal by scouring. These data were 
also compared to National Oceanographic and Atmospheric Administration (NOAA) 
screening levels and to results of biological testing conducted by the Dept. of Fish 
and Game (OF&G), the State Water Resources Control Board and others. 

To support these elements of the monitoring program precipitation and streamflow data 
were obtained through the County's ALERT (Automated Local Evaluation in Real Time) 
flood detection system. The ALERT system consists of a network of precipitation and 
water level sensors throughout the County . 
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Rainfall accumulation or changes in water level are transmitted from these remote sites to 
the base station computer at Principal Permittee's Katella facility. The computer 
transforms these data into useable formats for flood forecasting, precipitation intensity 
evaluation, stream hydrographs, discharge calculations, etc. This report uses these 
hydrographic data for rainfall-runoff relationships, mass load calculations, and to 
evaluate sampling periods relative to rainfall in respective watersheds. 

On July 15, 1997, a revised monitoring plan was submitted to the Regional Water Quality 
Control Boards and was finalized in May 1999 outlining revisions to this monitoring 
program. The final report entitled Orange County Water Quality Monitoring Program -
Final Monitoring Plan is hereinafter referred to as the 99-04 Plan. These revisions \Vere 
made to more adequately address the objectives of the new permits CAS618030 (SAR) 
and CASO 108740 (SDR). Some elements of this revised program were implemented 
during the 98/98 monitoring year while most of the others were implemented during 
99/00 season. 

4.2 Study Area 

Under the 1991 permit water quality monitoring could be characterized as areawide 
rather than focused to any specific area or areas. The field screening element was 
designed to be the most comprehensive with respect to numbers of monitoring sites and 
area encompassed. The 89 monitoring locations were chosen using watershed drainage 
area and land uses as primary selection criteria. Those channels designated by the 
County as "Regional Facilities" (watershed greater than 1 square mile in area) were 
chosen if the land uses in the watershed were residential, commercial, light industrial as 
opposed to open space or undeveloped ). "Local Facilities" (watersheds less than I 
square mile) were also selected if the corresponding land use was primarily commercial 
or industrial. The stations and their locations can be found in Table 4.1. 

The monitoring of channels with automatic samplers was more comprehensive than field 
screening with respect to monitoring duration for a specific event (e.g. storm) and the 
suite of chemical analyses. Most of the 34 sites which were originally chosen are in 
waterbodies that are designated in the 1991-1996 permits as "Waters of the State." The 
others are major tributaries to the Huntington Harbour/Balsa Bay Complex. A listing of 
these monitoring locations is provided in Table 4.2. Many of these watercourses have 
specific beneficial uses identified in the Basin Plans of the respective Regional Boards. 
For each watercourse, these beneficial uses can include one or more of the following: 
municipal water supply, agricultural water supply, non-contact recreation, groundwater 
recharge, warm water habitat, cold water habitat, wildlife refuge, spawning areas and 
habitats of rare and endangered species. See Table 4.3 for a summary of the designated 
beneficial uses for each channel. 
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The land uses upstream of each of these channel locations are generally mixed. A land 
use characterization was performed for nine monitoring locations using data from 1990 . 
A summary of the distributions is presented in Table 4.4 .and Figure 4.1. Table 4.5 
gives a more detailed description of the land uses included into each of the nine major 
categories. The predominant land use in the Huntington Harbour watershed is residential, 
whereas Lane Channel and Barranca Channels in the San Diego Creek watershed have 
high percentages of industrial activity. San Diego Creek upstream of Campus Drive in 
Irvine has significant Vacant Land (23%) and Farm & Ran.ch (I 0%) landuses. It should 
be noted that this watershed is still developing rapidly and from 1990 to present, some of 
the vacant land has been converted to residential and commercial land uses. Roads 
(streets, highways, freeways and easements) are a considerable influence in each 
watershed with percentages ranging from 22 to 36 percent. 

Three Harbor/Bay complexes were monitored: Upper/Lower Newport Bay, Huntington 
Harbour/Balsa Bay, and Dana Point Harbor: Monitoring sites were chosen based on (1) 
proximity of major tributaries (or storm drain) inputs, (2) location of commercial boat 
maintenance operations, and (3) areas of ecological significance. Other stations were 
selected to evaluate the influence of runoff during storms. Table 4.6 describes the 
locations of these monitoring sites and Table 4.3 contains a summary of the designated 
beneficial uses of the area surrounding the site. 

4.3 Description of Monitoring Procedures 

The following are brief descriptions of the procedures used during this reporting period. 
More detailed information is contained in the Principal Permittee NPDES sampling 
manual. 

4.3 .1 Field Screening 

Field screening consisted of physical and chemical evaluations on site. The annual 
eval.uation of each station included two dry weather samplings, at least four hours apart, 
and one sampling of storm runoff. Physical measurements included electrical 
conductivity, temperature (air and water), pH, dissolved oxygen, and water discharge 
rate. These measurements were performed with electro-analytical instruments that were 
calibrated prior to field vi.sits. Chemical tests included dissolved copper, hexavalent 
chromium, and zinc; free cyanide; total chlorine; total phenolic compounds; nitrate and 
hardness. The hardness test was titrametric while the others were colorimetric. A sample 
was also collected and analyzed in the Environmental Resources Laboratory for 
Chemical Oxygen Demand (COD). Other testing methods which were available but were 
not used routinely included Methylene Blue Active Substances (MBAS), tannin and 
lignin, ethlyene glycol, and dissolved sulfide. Appendix 4.1 contains the database for 
Field Screening information . 
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4.3.2 Channel Monitoring 

Channel monitoring is conducted using automatic samplers that consist of programmable 
pumps (peristaltic) which transport water from the channel to a collection reservoir in the 
autosampler base. The collection reservoir can be a single large composite bottle or a 
series of up to 24 bottles. The autosampler program can be modified to vary sample 
volumes and frequency of collection. In the Orange County program, 24 discrete sample 
bottles are used in each autosampler base. 

For dry weather discharge evaluations, the automatic samplers are programmed to collect 
a discrete sample once an hour for a 24-hour period. During storms, sampling is initiated 
when the water level in the channel rises above a triggering device hardwired to the 
autosampler. The frequ~ncy of collection during the first hour of the storm is set at 1 
sample/15 minutes. After the fifth sample is collected at the one-hour mark, the 
collection frequency i.s decreased to once every 2 hours. A storm event sampling spans 
approximately 96 hours to allow comparison of the data to 96-hour guidance criteria for 
chronic aquatic toxicity from the California Toxics Rule (CTR). Autosan1pler 
maintenance is performed periodically to change bottles, icepacks, and power supplies. 

The first five samples collected during a storm are composited and represent the first 
flush. The concentrations of heavy metals in this sample can be compared to acute 
toxicity criteria. The remaining bi-hourly storm samples are composited using the stage 
hydrograph or by evaluating the electrical conductivities of the discrete samples. Using 
the hydrograph from the ALERT system, samples collected beyond the first flush and 
representing the storm peak and recession are composited into a single sample. In the 
absence of a streamgage hydrograph, the conductivity of each sample (in order of 
collection) is measured. Changes in conductivity usually denote the beginning or end of 
storm runoff. After the "first flush" of a storm, conductivities tend to immediately 
decrease during the rise of the storm hydrograph and slowly rise aft.er the recession. 
Sample appearance (turbidity or fluvial sediment) can also be used in the compositing 
process. Composite samples are analyzed for pH, electrical conductivity, turbidity, 
nitrate, ammonia, total Kjehldalll Nitrogen (TKN), phosphate, total suspended and 
settleable solids; volatile suspended solids; and total recoverable and dissolved copper, 
chromium, lead, cadmium, zinc, silver and nickel (see Appendix 4.2). The frequency of 
channel monitoring is dependent on "Waters of the State" designation. "Waters of the 
State" are monitored monthly and during storms. Other channels in the network are 
monitored during storms only. 

Principal Pennittee's precipitation and strearngaging network consists of recording and/or 
transmitting ALERT gages (see Appendix 4.3). Mechanical recording raingages are 
weighing bucket type. Accumulated rainfall is recorded in analog format on drum charts. 
The ALERT precipitation gages are tipping bucket type with dataloggers. Data are 
recorded and transmitted in digital format; sensitivity is I mm (0.04 inches) of 
accumulated rainfall . 
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Principal Permittee uses several types of streamgages to monitor changes in water level. 
The oldest design is the stilling well with water level float; the newer types are 
manometer gages·or pressure transducers. Data (water level versus time) are recorded on 
stripcharts. The ALERT interface to these gages consists of a connection from the 
recorder chart drive to an ALERT shaft encoder. ALERT information is recorded on a 
datalogger and transmitted to the Principal Permittee Katella yard base station in digital 
format. Sensitivity of the transmitted and recorded ALERT record is user-variable with 
the greatest sensitivity being a change in water level of 0.01 feet. 

4.3.3 Harbor/Bay Monitoring 

Harbor/bay monitoring is conducted semiannually and during storms (see Appendix 4.4). 
Monthly sampling in the Upper Newport Bay is also conducted to evaluate nutrient 
loading from the San Diego Creek. Monthly monitoring of nitrogen and phosphorus in 
the sediments was added in 99/00. The semiannual monitoring includes sampling for 
nutrients in the water column, and trace metals and organic contaminants in the 
sediments. Storm monitoring consists of surface water sampling for nutrient 
concentrations and depth-integrated sampling to evaluate the magnitude of heavy metal 
contamination in the water column. 

4.3.4 Semiannual Sediment Sampling 

On a semiannual schedule, sediment samples are collected from the channels designated 
as "Waters of the State" and several locations in the harbors and bays to evaluate 
concentrations of copper, chromium, cadmium, lead, zinc, silver, nickel, chlorinated 
hydrocarbon and organophosphate pesticides, herbicides, PCBs, and Polynuclear 
Aromati.c Hydro"carbons (PAHs) (see Appendix 4.5). 

4.4 Transition to 99-04 Program 

The intent of the 99-04 Program is to focus monitoring resources to waterbodies that have 
high ecological significance or areas which had been shown, by past monitoring data or 
investigations, to have potential to cause impairment of beneficial uses. 

In developing the 99-04 Program the waterbodies of Orange County were prioritized to 
form. a list of Critical Aquatic Resources (CARs). Newport Bay and its watershed topped 
the list. A timeline for studying the top priority waterbodies was established. Although 
the initial focus of the CARs Program would be the Newport Bay and its watershed, a 
monitoring schedule was established for the other CARs to maintain their respective 
databases before the primary focus could be shifted to them . 
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A list of "\.Varm Spots" was generated from the complete NPDES (91-98) channel 
monitoring and sediment monitoring databases. A "Warm Spot" was defined as a 
waterbody or segment thereof where the mean concentration of a monitored constituent 
exceeded the Countywide mean by two standard deviations or tluee interquartile ranges 
above the third quartile. A power analysis was conducted on the database of each "Warm 
Spot" to determine the annual monitoring frequency and length of time needed to detect a 
significant change in the constituent causing the warm spot designation. 

The Countywide Pollution, Notification, Investigation, and Response (PNIR) database 
maintained by Principal Pennittee water pollution staff was interrogated to identify 
channels or drainage areas that had high incidences of water pollution activity during the 
period from 1991 tluough 1998. From these database evaluations was created a priority 
list for reconnaissance and source evaluation studies. 

The transition to the 99-04 Program was initiated during the 98/99 monitoring year. The 
revisions to the .program as it was conducted during 1994-97 include discontinuation of 
the areawide field-screening program. This program, which was very labor intensive, 
detected only a few incidents of illegal discharges and illicit connections. The 99-04 Plan 
includes a Reconnaissance and Source Identification component that targets areas that are 
known to exhibit unusually high levels of stonnwater pollutants. 

4.4. l Incorporation of the Nutrient TMDL Regional Monitoring Pro1rram 

The Regional Monitoring Program (RMP) for San Diego Creek Nutrient TMDL was 
initiated in February of 2000. The chemical monitoring for this program includes many 
of the same sites in the Newport Bay and watershed as the NPDES Program. Monitoring 
frequencies for some of the sites were increased above NPDES program levels and 
orthophosphate was been added to the suite of nutrient analyses. The NPDES monitoring 
program and the RMP are intended to complement each other. Therefore the chemical 
data from both programs will be included ir:i this report. 

Table 4. 7 summarizes the intended annual frequencies of channel monitoring during the 
period from 94/95 to 98/99. Table 4.8 shows the monitoring frequencies from 94/95 
through 98/99 for all harbor/bay stations. Table 4.9 shows the monitoring frequencies of 
the 99-04 Program with the Nutrient TMDL additions in bold letters . 
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4.5 Methods of Data Analysis 

The stormwater system monitoring program objectives as stated in the 1991-96 permits 
CA 8000180, Section VII and CA 0108740,. Section VII were: 

a. To define the type, magnitude (concentration and mass load), and sources of 
pollutants in the storrnwater system discharges within each permittee's respective 
jurisdiction so that appropriate pollution prevention and correction measures can 
be identified; 

b. To evaluate the effectiveness of pollution prevention and correction measures; 
and 

c. To evaluate the compliance with water quality objectives established for the 
stormwater system or its components. 

The objectives of the Receiving Water Program, as stated in Section VIII ofNPDES Nos. 
CA 8000180 and Section VIII of CA 0108740, were to "assess the effects of pollutants 
from stormwater system discharges on receiving water bodies, and to evaluate 
compliance with water quality objectives of the receiving water bodies." 

This report will present a compilation of the results that addressed these objectives from 
the Annual Analysis of Data Reports of monitoring years 94/95 through 98/99. These 
results include mass loads and event mean concentrations from sampled storms and 
comparison of stormwater data to applicable water and sediment quality objectives. 

Acute and chronic aquatic toxicity criteria: from the California Toxics Rule (CTR) were 
used as guidance to evaluate dissolved metals data collected from storm channels and 
harbors. Water quality criteria from the CTR and other sources are presented in Table 
4.10. 

Sediment quality criteria: from the National Oceanographic and Atmospheric 
Administration1s (NOAA) Effects Range database were used as guidance to evaluate the 
toxicity of sediments in the harbors and bays. The Southern California Coastal Water 
Research Project's (SCCWRP) iron normalization procedure was also used evaluate 
harbor sediment quality relative to statistically predicted anthropogenic amounts of trace 
metals. Beginning in the 97/98 season iron was added to the suite of sediment analyses 
to allow this assessment. A summary of the sediment guidance criteria is found in Table 
4.11 . 
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4.5.1 Comparison to Water Quality Guidance 

California Water Code Section 13170 authorizes the State Water Resources Control 
Board (SWRCB} to adopt water quality control plans for waters where standards are 
required by the Federal. Clean Water Act (CW A) and its 1987 amendments, the Water 
Quality Act (WQA). According to Section 303(c)(2)(8) of the CWA, these plans must 
contain water quality objectives for priority pollutants that could be reasonably expected 
to affect the beneficial uses of the waters of the State. In April 1991, the S WRCB 
adopted the Inland Surface Waters Plan (ISWP) and the Enclosed Bays and Estuaries 
Plan (EBEP). 

On October l 5, 1993, Sacramento Superior Court Judge James L. Long granted a 
temporary injunction holding the ISWP and EBEP in abeyance. In March of 1994, a final 
Superior Court decision concluded that the plans were not adopted pursuant to California 
law, and as a result, the SWRCB rescinded the plans in September of 1994. The USEPA 
is required to promulgate standards for states that have not complied with the CW A to 
adopt standards for toxic pollutants. Currently both EPA and the SWCRB are beginning a 
process to implement replacement standards for California. These related processes 
where EPA establishes the standards (California Toxics Rule) and the State adopts an 
implementation policy are not expected to be completed until late 2000. 

On August 5, 1997 the United States Environmental Protection Agency (USEPA) 
published Proposed Rules establishing numeric water quality criteria for priority toxic 
pollutants (commonly referred to as the California Toxics Rule [CTR]) for the State of 
California. The CTR proposes criteria for dissolved heavy metals in freshwater that are 
based on water hardness. Criteria for saltwater are also proposed. Although the Proposed 
Rule has not been formally implemented, the dissolved metals data were compared to the 
acute and chronic criteria for guidance purposes. Hereinafter, the water quality objectives 
contained in the CTR are identified as guidance rather than objectives. Table 4.12 
presents these guidance criteria for freshwater relative to water hardness. The saltwater 
guidance criteria are found in Table 4.10. 

It has been argued that the CTR criteria for dissolved metals in fresh and saltwater are 
more scientifically valid for evaluating potential impairment to aquatic life than the ISWP 
and EBEP criteria for total recoverable metals since dissolved metals are considered more 
biologically available to aquatic organisms. Some dissolved metals however can be 
made non-toxic by interaction with organic compounds and still remain in the dissolved 
state. Toxicity testi.ng should therefore be used to confirm impairment. 

If the time period to which the guidance applies is less than the length of the sampled 
period, a measured concentration greater than that guidance value will constitute an 
exceedance. For example, if the I-hour guidance for lead (at a hardness of 100 mg/L as 
CaC03) is 65 µg/L, a concentration of 68 µg/L during a 24-hour period will be 
considered an exceedance of the guidance . 
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In computing the mean concentration during a sampled period with multiple composite 
samples, values below the detection limit were assumed to be zero. This assumption 
allows for a more consistent evaluation from year to year as detection limits lowered with 
alternative methods of analyses or new technology. The assumption also gives greater 
confidence to a designation of an exceedance of a guidance criterion as it reduces the 
likelihood that the exceedance was caused by an erroneous estimation of a non-detected 
value. 

1n the early years of the program, metals analyses were performed using Inductively 
Coupled Plasma Spectroscopy (ICP). In some cases one half of the detection limit of this 
method exceeded the ISWP or EBEP guidance. Later in the program, Graphite Furnace 
Atomic Absorption Spectrophotometry (GF AA) replaced ICP for some of the metals 
analyses. The resultant detection limits decreased almost ten-fold for some metals. In 
1996/97 Inductively Coupled Plasma Mass Spectrometry (ICP-MS) was used for 
seawater samples to lower detection limits below the applicable guidance criteria. In the 
99-04 program ICP-MS will be used for all metals analyses. 

With respect to the saltwater guidance from the CTR, the average concentrations of 
dissolved metals in depth-integrated samplings from each 4-day storm monitoring of the 
Harbors and Bays were compared to the 4-day guidance criteria. The dissolved metals 
concentrations in each grab sample were compared to the I -hr acute toxicity guidance 
criteria. There is no chronic guidance criterion for silver so only the acute criterion was 
used. Since total chromium was analyzed only the Chromium III criteria were used. 

4.5.2 Mass Load Calculations 

Mass loads were calculated using chemical and hydrographic data. Appendix 4.3 
contains watershed maps for all of the channels monitored to date, with automatic 
samplers. On each map, the watershed boundary upstream of the monitoring site, 
hydrographic (water level station) and representative precipitation station are shown. 
Water level records from streamgaging stations at or near the sampling site were 
processed using Western Hydrologic Software. Water levels from the station's 
continuous stripchart recorder were digitized and converted to discharge rates using 
stage-discharge relationships (channel ratings). The digitized streamflow record was 
converted to ASCII format and imported to a Microsoft Excel file. Graphs of time vs. 
•..vater level stage are contained in AppendLx 4.6. The total discharge in ac-ft during each 
sampled period· was computed. By multiplying the total water discharge per sampled 
period by the pollutant concentration of the composite sample from the period and 
applying the proper conversion factors (acre-feet to lbs. of water), a mass load in pounds 
or tons of contaminant was calculated. For data reported as ND (non-detected),. one-half 
of reported laboratory detection limits were used in the calculations. Appendix 4.7 
contains the mass load data from each monitored storm. 

The use of 1/2 the detection limit in the load calculation is consistent with the 
recommendations of the Water Quality Monitoring Program audit performed by Larry 
Walker and Associates during the 1994/95 season . 
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4.5.3 Event Mean Concentrations (EMCs) 

Event mean po!Jutant concentrations were calculated to produce a site mean EMC that 
would be used in the estimation of the mass loads from unsampled storms and for 
comparison to data from the National Urban Runoff Program. To calculate the EMC of a 
monitored storm the sum of the mass load from each composite sampling during a storm 
was divided by the total sampled volume of water during the same period. After applying 
the appropriate conversion factors, an event mean concentration in mg/L or µg/L was 
calculated. The site mean EMCs were updated each year with the EMC data from that 
year. Appendix 4.8 contains the calculated EMCs of each monitored storm. Table 4.13 
contains a year by year summary of the changes to the EM Cs at each station. 

4.5.4 Statistical Methods 

Site mean EMCs were used to estimate mass loads from unsampled storms. To estimate 
these mass loads, the site mean EMC for a stormwater contaminant from a particular 
station was multiplied by the total annual volume of water discharged during unsampled 
storms, and the appropriate conversion factors. The site mean EMC was calculated from 
the set of calculated EMCs from each sampled storm from the beginning of the NPDES 
program. Only EMCs in which the 75-120% of the total storm runoff volume was 
sampled were used in the calculation. Each year the site means were updated with the 
data from that year. 

The distribution of each EMC dataset was first evaluated for normality using the W Test 
developed by Shapiro and Wilk (1965). The W statistic was compared to a tabled value 
for a given value of a. To calculate W, the data from each station was first ordered from 
smallest to largest to obtain the sample order statistics x 1 $ x2 . . . $ Xn . k was then 
calculated from n where 

where 

k = !!_ if n is even or 
2 

k n- l "f · dd =--1 n1so 
2 

ti _ n } ( n )
2 

d = L(X; -x)2 = Ix/-- LX; 
,~1 1=1 n 1=1 
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4.5.3 Event Mean Concentrations (EMCs) 

Event mean pollutant concentrations were calculated to produce a site mean EMC that 
would be used in the estimation of the mass loads from unsampled storms and for 
comparison to data from the National Urban Runoff Program. To calculate the EMC of a 
monitored storm the sum of the mass load from each composite sampling during a storm 
was divided by the total sampled volume of water during the same period. After applying 
the appropriate conversion factors, an event mean concentration in mg/L or µg/L was 
calculated. The site mean EMCs were updated each year with the EMC data from that 
year. Appendix 4.8 contains the calculated EMCs of each monitored storm. Table 4.13 
contains a year by year summary of the changes to the EMCs at each station. 

4.5.4 Statistical Methods 

Site mean EMCs were used to estimate mass loads from unsarnpled storms. To estimate 
these mass loads, the site mean EMC for a stormwater contaminant from a particular 
station was multiplied by the total annual volume of _water discharged during unsampled 
storms, and the appropriate conversion factors. The site mean EMC was calculated from 
the set of calculated EM Cs from each sampled storm from the beginning of the NPDES 
program. Only EMCs in which the 75-120% of the total storm runoff volume was 
sampled were used in the calculation. Each year the site means were updated with the 
data from that year. 

The distribution of each EMC dataset was first evaluated for normality using the W Test 
developed by Shapiro and Wi.lk (1965). The W statistic was compared to a tabled value 
for a given value of a.. To calculate W, the data from each station was first ordered from 
smallest to largest to obtain the sample order statistics x1:::::; x2 • . • .::; Xn . k was then 
calculated from n where 

where 

k = n if n is even or 
2 

k n-l "f · dd =--1 n IS 0 
2 
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Values of ai ,i..1ere found in Table A6 1
• If the calculated W was less than the tabled value 

at the a (0.05) significance level, the null hypothesis was rejected and the distribution was 
considered normal. If the distribution was not nonnal at the a significance level the data 
was log-transfonned and the W test was repeated to test for log-nonnaJity. If the 
distribution was not lognormal, the dataset was inspected for possible outliers. The 
Dixon test (for n < 25) was used to determine if the suspected points were outliers to a 
normal distribution. The procedure was perfonned as follows: 

The dataset was ordered from smallest to largest that is X 1 < X2 < X3 < ... Xn. The Dixon 

ratio r, which is a function of n was calculated. 

Number of Points Ratio Calculated 
n = 3 to 7 r10 

n = 8 to 10 r11 

n = 11 to 13 r21 

n = 14 to 25 r22 

Depending on which point was suspected of being the outlier, the ratio was calculated in 
the following manner: 

r If X0 is Suspect If X 1 is Suspect 

Using Table A. 72, the calculated ratio was compared to the critical value at a confidence 
level of 95%. If the calculated value was greater than the tabled value the suspected 
point was rejected and the distribution was retested to confinn normality. 

For normal distributions the mean is calculated as the arithmetic mean, that is 

- 1 n 

x=-Ix; 
n ;:1 

the confidence limits for the mean of a normal distribution with unknown variance is 
given by 

'Gilbert, Richard 0. Statistical Methods of Environmental Pollution Monitoring, 1987. Van Nostrand 
Reinhold, p259. 
2Taylor, John Keenan. Statistical Techniques for Data Analysis, 1990. Lewis Publishers, Inc., p 168. 
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wheres is the standard deviation of the dataset and 1(1-a/i.n-i> is from table A23
. Using a 

= 0.05 the upper and lower limits are calculated. The true mean µ will occur outside of 
this range 5% of the time. 

For lognormal distributions the arithmetic mean and standard deviation of the log
transformed data were first computed. The estimate of the mean is given by the 
minimum variance unbiased estimate µ 1 which is defined as 

where ':I-' n(t) is the infinite series defined by 

uJ () 
1 

(n+l)t (n+1)3t 2 (n-1)5
t

3 
(n. -1)11

4 

T f = + + + + +••• 
n n 2!n2(n + I) 3!n3(n + l)(n + 3) 4!n4(n + l)(n + 3)(n + 5) 

••·
2 

is substituted for t and values for '¥ n are calculated using formulas in a Microsoft 
2 

EXCEL 7.0 spreadsheet. 

The lower confidence limit of the mean is given by 

(
- sH ) LLa = exp x + 0.5s

2 + J;=T 

and the upper limit is given by 

(
- sH ) ULi-a = exp X + 0.5s

2 + ~ 

The values of Ha and H 1-a were found in Table AIO - Al34 

The sample median of each normal distribution was calculated by first ordering the 
sample population from smallest to largest. 

sample median = x<n-iJn if n is odd 

3Gilbert, Richard 0. Statistical Methods of Environmental Pollution Monitoring, 1987. Van Nostrand 
Reinhold, p255. 
4Gilbert, Richard 0. Statistical Methods of Environmental Pollution Monitoring, 1987. Van Nostrand 
Reinhold, pp264-265. 
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= ~ (x(n/2) + x(n+2)/2) if H is even 

The true median of a lognonnal distribution can be estimated by 

where \f10(t) is the infinite series described above. In this case the value of 

t = -S
2 /[2(n -1)]. 

4.5.5 Assessing Anthropogenic Influence in Harbor Sediments 

The Southern California Coastal Water Research Project (SCCWRP) database for iron 
normalization5 was used to determine the presence of anthropogenic enrichment in 
sediments collected from Orange County harbors. SCCWRP developed regression 
equations for the each relationship between a heavy metal and the percentage of iron in 
sediments collected from non-impacted sites in the Southern California Bight. 99% 
confidence limits (2 standard deviations) were calculated for each regression equation. 
Concentrations of heavy metals greater than the upper confidence limits are considered to 
be the result of anthropogenic enrichment. 

4.6 Analysis of Data 

4.6. l Field Screening 

The intent of the Field Screening program was to identify areas where illegal discharges 
were occurring or where illicit connections to the stonndrain system were present. The 
data from this monitoring period identified only one illegal discharge that occurred from 
a golf course in southern Orange County. Unusually high dissolved copper 
concentrations in a channel were traced to golf course that had used copper sulfate for 
algae control i11 one of its lakes. The golf course superintendent was informed that 
release of water containing copper in such high concentrations was in violation of the 
County's Water Quality Ordinance. The maintenance practices of this facility were 
mo~ified to prevent future occurrences. 

Appendix 4.1 contains the data from the Field Screening Program. Appendix 4.9 
contains rainfall graphs showing the time of each Field Screening sampling of rainfall 
runoff. Wet weather screening was performed at 26 stations during the 96/97 season. The 
greatest concentration of dissolved metals were found during the sampling of the first 
storm of the season on October 30, 1996. The data from these samplings are shown 
below . 

~ Southern California Coastal Water Research Project. Annual Report,1996. Southern California Coastal 
Water Research Project Authority, pp68-76. 
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Station No. Channel Name Cu Zn 
µg/L µg/L 

1 Coyote Creek @ Monte Vista 12 195 
6 Loftus Diversion Channel 20 140 
7 Imperial Channel @ Imperial Hwy 24 259 
l l Carbon Creek @ Placentia 14 86 
32 Carbon Creek Div Ch.@ Santa Ana River 21 75 
37 Collins Channel @ Santa Ana River 15 120 
41 Bitterbush Channel u/s Santa Ana River 36 386 
42 SE Anaheim Channel @ Santa Ana River 21 75 

4.6.2 Channel Monitoring 

Using the methods described in Section 4.5 data from each sampled storm event were 
used to compute the EMC and mass pollutant load for that storm. Appendix 4.7 contains 
a summary of the mass load of sampled pollutants for storms sampled during monitoring 
years 94/95 through 98/99. Appendix 4.8 contains the EMCs of each storm during that 
same period. Appendix 4.10 contains the annual measured and estimated (from site 
mean EMCs) stormwater loads at selected stations. The 96/97 monitoring year was the 
most productive with respect to percentage of total stormwater volume sampled. At 5 of 
the 9 sites more than 50% of the total stormwater runoff was sampled. 

As expected the years generating the greatest stormwater loads also had the greatest 
rainfall and runoff. The greatest loads were observed during the El Nino year (97 /98). 
Figure 4.2 shows the annual precipitation totals at three raingages in north, central and 
south Orange County. Figure 4.3 shows the accumulated total throughout the year at the 
Santa Ana gage for seasons 94/95 through 99/00. As can be seen by Figure 4.2, the 
94/95 and 97/98 seasons produced nearly double the annual rainfall of other years. The 
97 /98 season produced three times the amount of rain as the 98/99 or the 99/00 seasons. 
Figure 4.3 shows that the greatest month of rainfall during the 94/95 season was January 
while February produced the greatest rainfall in 97/98. 

The annual loads of nitrate, TSS, copper, lead, and zinc from each of the ten channels are 
graphically shown in Appendix 4.11. As expected the greatest annual water discharge 
and loads were observed from San Diego Creek at Campus Drive. An interesting 
anomaly was found in the data from San Diego and Peters Canyon Wash. In both 97 /98 
and 98/99, the total nitrate load calculated for San Diego Creek at Campus Drive was less 
than the sum of the loads from the upstream tributaries of San Diego Creek at Harvard 
and Peters Canyon Wash at Barranca Parkway. However, the sum of the water 
discharges, and loads of TSS, phosphate, copper, lead, and zinc from the two upstream 
tributaries were less their respective loads at Campus Drive. 
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The nitrate anomaly may have arisen from the fact that the EMC database for San Diego 
Creek at Campus was initiated during the El Nifio year whereas the Peters Canyon Wash 
and San Diego Creek at Harvard databases were initiated during the 93/94 season. The 
stormwater concentration of nitrate unlike TSS, phosphate, and metals decreases with 
increasing stormwater runoff. The El Niiio season had storms of record magnitude. The 
mean EMC is a year-to-year running average concentration. The EMCs from fourteen 
storms were monitored at Campus Drive during the El Nino season; only four were 
included from the following year. The average nitrate EMC during the El Nino season 
was 14.4 mg/L. The average during the next season was 20.0 mg/L. The site mean 
EMC only increased to 15.9 mg/L. 

Dissolved metals data from each composite sampling were compared to the acute ( I-hr) 
toxicity CTR guidance criteria from Table 4.12. Events characterized by at least 3.5 
days of san1pling were compared to the chronic (4-day) toxicity guidance criteria. The 
receiving water of each chann.el was also considered in this evaluation. If the channel 
discharged to a salt water receiving water the CTR salt water guidance criteria were also 
used. For channels that discharge to San Diego Creek, the freshwater CTR guidance 
criteria was used with the average water hardness from San Diego Creek. Table 4.14 is a 
summary of these comparisons for seasons 96/97 through 98/99. As can be seen from the 
results, the constituents of concern are copper and zinc in channels that discharge to the 
ocean or the harbors and bays. 

The first flush of a storm tends to exhibit the poorest water quality with respect to 
concentrations of metals. Since water hardness is typically very high during this period 
the probability of exceedance of the CTR acute toxicity guidance criteria for metals in 
freshwater is about the same as during other periods of a storm. Since the CTR toxicity 
guidance criteria for saltwater is not a function of hardness first flush discharges pose a 
greater concern.. Appendix 4.12 is a compilation of all of the first flush data collected 
from 95/96 to 98/99. The data representing the first storm of each respective season is 
high! ighted. 

Of the 153 samplings for dissolved metals 31 exceeded the CTR acute toxicity guidance 
criteria for copper and 16 exceeded the criteria for zinc. Nearly all samples (96 of 97) 
from channels discharging to salt water exceeded the CTR salt water guidance criterion 
for copper and about a third (33 of 97) of the zinc concentrations exceeded the salt\vater 
guidance criterion . 
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4.6.3 Harbor/Bav Monitoring 

Beginning in monitoring year 97/98 dissolved metals analyses were conducted on depth 
integrated stormwater samples from the bays. The dissolved metals data from each storm 
were compared to water quality guidance criteria (acute and chronic toxicity) from the 
CTR. Values below detection limits were considered zero when calculating means. 
Means calculated from detection limit values are preceded by a ">" in Appendi.x 4.3. 
Nearly every sample contained copper above the acute toxicity guidance criterion of 3.1 
µg/L. The four-day average concentrations at each site exceeded the chronic toxicity 
guidance criterion of 4.8 µg/L. 

Time series plots of the tributary discharge, precipitation and tide stage during each 
monitored storm can be found in Appendix 4.13. 

Newport Bay 

On December 6 - 10, 1997 the runoff of a record storm was monitored in the Ne\\rport 
Bay. Nearly 7 inches of rain and a ;eak discharge of nearly 40,000-cfs in San Diego 
Creek were measured on December 6 . 

On March 26-30, 1998, the bacteriological quality of the Newport Bay was monitored. 
Nearly an inch of rainfall and a peak discharge rate of approximately 5,000 cfs in San 
Diego Creek were recorded on the 25th. Approximately 0.5 inches of rainfall and a peak 
discharge of approximately 1,000 cfs were recorded on the the 28th_ A summary of the 
results in MPN/100 ml are presented below. 

Date Analysis UNBJAM UNBSDC UNBBCW UNBNSB UNBNDB 

3/26 Total Coliform >160,000 >160,000 >160,000 160,000 >160,000 
Fecal Coliform 17,000 · 11,000 5,000 14,000 160,000 

3/28 Total Coliform 90,000 230 8,000 24,000 3,000 
Fecal Coliform 24,000 230 3,000 5,000 800 

3/30 Total Coliform 5,000 7,000 3,000 1,700 5,000 
Fecal Coliform 500 300 230 230 110 

The data show significant reduction in total and fecal coliform levels after the initial 
stonnwater discharge. 

The bacteriological quality in Newport Bay was monitored during two storms in 98/99. 
Samples for total fecal coliform were collected at the surface and mid-depth at each 
station in the Upper Bay on each day of storm sampling. Figure 4.4 and Figure 4.5 
show the results of these samplings. Consulting these figures and the respective time 
series plots of rainfall, runoff and tide stage from Appendix 4.13 it can be seen that the 
bacteria levels d_ecline significantly after two days of tidal flushing and no precipitation. 
From Figure 4.4 the fecal coliform levels at all but the most upstream sampling location 
decreased to below the detection lirnjt (200 MPN/100 ml) after 4 days of tidal flushing 
and no precipitation. 

Huntington Harbour 
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Huntington Harbour 

In March of l 999·the influence of storm runoff into Huntington Harbour was monitored. 
As can be seen from these plots the total precipitation during the four days of sampling 
was approximately 0.55" and the discharge from the Bolsa Chica Channel peaked at 
approximately 700 cfs at about 2 PM on the first day of sampling. Bacteriological 
samples were collected from the surface at four sites in Huntington Harbour on the first 
day of sampling (March 25, 1999). The results of this sampling are presented below. 

DATE Analysis HUNWAR HUNCRB HUNSUN HUNBCC 
3/25/99 Total Coliform 170 11,000 300 22,000 
3/25/99 Fecal Coliform 170 5,000 170 4,000 

The data show that bacterial levels are greatest nearest the discharge points of flood 
control channels. HUNBCC is near the outlet of the Bolsa Chica Channel and HUNCRB 
is near the outlet of the Sunset Channel. 

4.6.4 Semiannual Sediment Sampling 

Beginning in 97/98 analyses for iron concentration and particle size distribution were 
conducted on sediment samples collected from the bays and harbors. These additional 
analyses were added to provide information that could be used to explain differences 
between stations or between samplings at the same station. 

Particle size distribution data from the basin downstream of Campus Drive show that the 
sediment after the El Nino season was predominately sand. Prior to the El Nino year the 
sediment was approximately 70% sand; three subsequent samples collected in the 
Summer of 1998, Fall of 1998, and Spring of l 999 show 97%, 96%, and 99% sand 
respectively. The data from UNBSDC in the Upper Newport Bay showed an interesting 
pattern of higher sand content prior to each of the last two storm seasons. These data are 
presented below. 

Date 10/30/97 6/23/98 11/4/98 5/27/99 
%Sand 64.1 5.4 57.7 15.3 

SCCWRP's iron normalization procedure was again used to determine the presence of 
trace metal enrichment in the sediments from the bays and harbors. Using the regression 
equations and 99% prediction intervals (Table 4 .. 11) it was determined that almost every 
site in Huntington Harbour and Dana Point Harbor was anthropogenically (caused by the 
actions of man) enriched with lead, copper, and zinc. The Rhine Channel showed similar 
results. The furthest upstream sampling point in the Upper Bay (UNBJAM) showed 
almost no anthropogenic influence. This observation may be due to limited 
sedimentation of finer stormwater particulates contaminated with metals or less influence 
by powered recreational boats in the area . 

- 52 -

0014552



• 

The database for harbor and bay sediments was evaluated using NOAA's guidance 
criteria for sediment toxicity. These criteria are used by SCCWRP in assessing the 
toxicity of sediments collected from the Southern California Bight. Concentrations of 
metals and organic compounds from Newport Bay, Bolsa Bay, Huntington Harbour and 
Dana Point Harbor were compared to NOAA's ER-Ms (Effects Range Median). An ER
M is a predicted concentration at which half of the test organisms in a toxicity test would 
show a toxic effect. 

In the Rhine Channel of the Lower Newport Bay several exceedances of the ER-M for 
copper were found. Several exceedances of the ER-M for the DDT metabolite p,p' DOE 
were found in the samples collected from the Upper and Lower Newport Bays and 
Huntington Harbour (see Appendix 4.5). Other studies conducted in these harbors have 
found significant sediment toxicity or the same constituents of concern in the tissues of 
indicator organisms. These studies include the SWRCB's State Mussel Watch (SMW) 
and Toxic Substance Monitoring Program (TSMP); and the study conducted by NOAA, 
SWRCB and various other agencies, entitled "Chemistry, Toxicity, and Benthic 
Community Conditions in Sediments of Selected Southern California Bays and 
Estuaries." Data from these reports that were collected in Orange County waterbodies 
during the period of the permit (1991 - present) are presented in Appendix 4.14. The 
results of these studies were used to eval~ate some of the impairments of the beneficial 
uses of the Critical Aquatic Resources . 
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5 .. 0 MEASURING PROGRAM EFFECTIVENESS 

5.1 Introduction 

There are generally two accepted methodologies for assessing the performance of the 
BMP effectiveness: conventional monitoring (such as water quality monitoring) and non
conventional monitoring. 

An accurate, quantifiable assessment of the cumulative effectiveness of current BMPs is 
difficult for a variety of reasons that include: 

l. Non-structural BMPs began to be implemented prior to the stormwater mandate, 
meaning no "baseline" monitoring data representative of "pre-BMP" conditions can 
be identified; 

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

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

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

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

Assessing the cumulative effect of BMPs employed countywide on the water quality of 
receiving waterbodies may take a number of years. There are however, a number of 
programs that are currently contributing to the assessment of individual project BMP 
performance. 

The Permittees will continue to assess and evaluate the data from these and other studies 
in order to try and determine the overall effectiveness-of the implementation of the BMPs 
on the water quality within Orange County. The following sections discuss these 
methodologies and detail Permittee efforts in each. 
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5.2 Conventi.onal Monitoring 

5.2.1 Water Oualitv Monitoring 

Orange County has been implementing a water quality monitoring program since the 
Regional. Boards approved its program in January 1991. In accordance with the 
requirements of the initial permit, one specific objective of this program is to evaluate the 
effectiveness of pollution prevention and correction meth.ods. The channel monitoring 
element of the monitoring program discussed in Section 4.0 directly addresses this 
objective. Additional information on specific monitoring programs dealing with BMP 
implementation and effectiveness on individual development projects is discussed in 
Section 5.2.2. 

Data from the channel monitoring program discussed in Section 4.0 highlights the broad 
spatial differences \Vith regard to suspended/settleable solids, nutrient loading and 
potential for aquatic toxicity due to dissolved metals in channels draining predominantly 
urban watersheds. Aquatic toxicity guidance criteria were provided by the California 
Toxics Rule (CTR). The spatial variations in water quality may be interpreted as 
reflecting differences in watershed land uses,. imperviousness and the very low hardness 
of rainwater draining off into flood control facilities. 

In the context of stormwater quality management, the use of CTR criteria exceedances as 
an indicator of adverse impact will need to be validated since it now recognized that 
water quality is only one of many determinants that include water temperature, habitat, 
bank stability, etc., of beneficial use attainment. 

5 .2 .2 Effectiveness of Pollution Prevention and Correction Measures 

The paragraphs above have discussed the difficulty in assessing the cumulative effect of 
BMPs employed countywide on the water quality of receiving waterbodies. That 
assessment cannot be made for many years. There are however, a number of programs 
that are contributing to the assessment of individual project BMP performance. There are 
also monitoring programs in place that are intended to measure the quality of runoff from 
individual project sites. The following di.scussion provides information on some of these 
programs. 

Las Flores Storm Water Quality Basins 

The Las Flores commw1ity, located easterly of Mission Viejo, has two water quality 
basins that were constructed in the early 90's by the Santa Margarita Company to treat 
the first flush (l/2" ofrain) effects of urban runoff from the 592 acre planned 
development. The conditions of approval for the development called for the developer to 
begin monitoring wet and dry weather runoff from the community once the tributary area 
to each basin was 50% complete. 
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The Northwest Water Quality Basin (8 ac-ft volume) has been treating wet and dry 
weather runoff from 189 acres of the development for the past three storm seasons. 
Analysis of grab samples taken from the inlet and outlet of the basin has thus far provided 
inconclusive results on the basin's effectiveness. In an effort to improve on the sampling 
techniques and obtain samples more representative of the water flowing in and out of the 
basin, automatic storm sampling equipment was used during the 1998-1999 storm season. 
Although this sampling is complete the results have not been made available. This might 
be attributed to an efficient source control BMP program that utilizes drought resistant 
plants, reduced applications of pesticides and fertilizers and public education. 

The southerly portion of the development serviced by the Southwest Detention Basin, the 
larger of the two basins (16 ac~ft volume, 403 acres tributary), has reached 50% 
development and was scheduled to start monitoring during the 1997-1998 storm season. 
However, due to vandalism of the sampling equipment the sampling schedul~ was 
delayed and only one dry monitoring sequence was completed. Additional sampling was 
scheduled for 1998-1999. Up to now the basin has served primarily to intercept sediment 
from construction within the development which would naturally drain directly to 
Trabuco Creek, a natural creek. 

Ne1vport Coast Golf Course and Muddy Canyon Studies 

In 1992, The Irvine Company initiated a water quality monitoring program to assess the 
runoff from Pelican Hills Golf Course as part of the condition of approval for the project. 
For the monitoring progran1, stations were located on land, in the surf zone and in the 
offshore subtidal areas. Additional stations were also located southerly of the golf course 
as reference control monitoring sites for comparison with the runoff stations. The 
monitoring program included chemical monitoring for nutrients (nitrate and phosphate) 
and a marine ecological component conducted in the ocean's waters in the 1995-1996 
storm season to assess the runoff's impact on three indicator plants (Eisenia, Egregia and 
Phyllospadix) that are known to react quic~y to increased nutrient levels by increasing 
their growth rates. The ecological study also evaluated animal epibionts living on these 
plants. 

The general conclusions of the study found that the nutrient levels measured at the fresh 
water monitoring stations were reduced to such low concentrations by the time they 
reached the surf and subtidal stations that there were no significant differences between 
the runoff monitoring stations and the reference control stations. The low levels of 
nutrients from the golf course may be partially attributed to computer controlled fertilizer 
rates and efficient irrigation. In addition, the l 995-1996 marine ecological component of 
the study found that there were no statistical significant or detectable effects from storm 
water between the control stations and runoff stations on the three indicator plants 
studied . 

0014556



• 
Additional studies of the Newport Coast development have been proposed for the winter
spring period of 1999-2000 in Muddy Canyon. This initial data collection will provide 
basel.ine information on the storm runoff from Muddy Canyon and will likely be repeated 
as project build out occurs providing information on the impact of the development and 
the effectiveness of the BMPs implemented. 

Newpon Bay Watershed Nitrate Reduction 

Newport Bay currently faces an eutrophication problem due primarily to the excessive 
use of nutrients in the watershed. The nutrient loads (nitrate) reaching Newport Bay 
reached a peak of approximately 1.6 million pounds in 1985-1986. At that point the 
nitrate loads reaching the bay began to decrease reaching an annual average of just over 
0.8 million (50% reduction) from 1990 to 1997. 

This reduction can be partially attributed to the use of drip irrigation on agricultural areas 
owned by The Irvine Company and increased runoff controls at the watershed's major 
nurseries. As additional measures to reduce the nitrate loading in the watershed are 
implemented by·the watershed's stakeholders in the coming years, the total nitrate load 
and the eutrophication problem in the bay will also be reduced. 

One project potentially contributing to a further reduction of nitrate is the San Joaquin 
Marsh Pond Demonstration Project. Installed and monitored by the Irvine Ranch Water 
District, these ponds have been supplied with water from San Diego Creek from June 
1998 to the present. Total nitrogen reduction (difference between the influent total 
nitrogen and the pond effluent total nitrogen returned to the creek) has ranged from 7-10 
mg N/1 during tl:ie spring, summer and fall months to a reduction of 5mg n/1 or less during 
January. The variability of nitrogen reduction was dependent upon temperature. Total 
nitrogen removal (difference in mass of total nitrogen entering the ponds and leaving the 
ponds) over the 405 day monitoring period was S l tons. This equates to 46 tons annually, 
or 252 pounds of nitrogen removed per day. 

In addition to the watershed actions pursued to date, the Co-permittees have initiated a 
program to study in greater detail the urban nutrient loading in this watershed and to 
identify additional BMPs for more intensive study (Newport Bay Watershed Urban 
Nutrient TMDL Technical Report, September l 999 and Newport Bay Watershed Urban 
Nutrient TMDL Compliance Evaluation, July 2000 Appendix N). 
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Nev.port Bay/San Diego Creek Sediment Reduction 

The Newport Bay watershed, like the County of Orange, has transitioned from 
predominantly agricultural land uses to a more urban setting over the years. As a result 
of development, agriculture and land erosion, the amount of sediment discharged from 
the watershed created sediment deposition problems in Newport Bay. 

To address the bay's sediment problems, a 208 Areawide Study Plan was completed in 
1982. That plan recommended that foothill, in-channel and in-bay basins in Upper 
Newport Bay be constructed within the watershed to intercept sediment reaching 
Newport Bay. To date, as recommended by the report, foothill, in-channel and in-bay 
basins have been constructed and are achieving their intended function. There are three 
in-channel basins in San Diego Creek. In-channel basin 1 is located downstream of 
Campus Drive, while in-channel basins 2 and 3 are located upstream. In-channel basin 1 
is currently maintained by the Irvine Ranch Water District and is being cleaned to design 
capacity. Basins 2 and 3 have greater than 50% catch capacity and do not currently 
require cleaning. With continued basin and channel maintenance, individual construction 
project BMPs, and other BMPs employed by the watershed's stakeholders, it is expected 
that the sediment load into the bay will continue to be significantly reduced in the coming 
years with the objective of meeting TMDL targets. 

A new sediment monitoring program adopted by the Santa Ana Regional Water Quality 
Control Board on November 19, 1999 is designed to determine compliance with sediment 
TMDL land use allocations. The program will result in additional data collection in the 
Santa Ana-Delhi Channel in 1999-2000 and additional load monitoring stations being 
added in the subsequent two years. 

Additional sediment analyses have recently been completed (Preliminary Sediment Load 
Allocation Analysis for San Diego Creek and Newport Bay, Tetra Tech l 999 and 
Hydraulic/Sediment Analysis for San Diego Creek Watershed, Tetra Tech, July 2000) 
that will form the basis for financing erosion and sediment control further during the next 
permit term. 

In addition to the basins in the watershed, a special effort worth noting is the 
experimental program conducted at Round Canyon Detention Basin. The basin had the 
lower part of its outlet tower v.'I"apped by filter fabric in an attempt to capture the finer 
sediment particles leaving the basin. It was felt that decreasing the openings at the lower 
pan of the tower would prevent the finer sediment particles such as silt and clay from 
flowing out the basin. It was also felt that the filter fabric would increase the storm water 
detention time in the basin resulting in increased sediment deposition . 
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Capturing the finer particles is important because nutrients from the watershed may 
attach themselves to these particles as they leave the basin and find their way to Nevvport 
Bay. If the Bay's tidal exchange is unable to carry these particles into the ocean, the 
particles will end up as sediment deposition in the Bay. The preliminary results indicated 
an increase in the percentage of silt and clay captured. Based upon these results, the 
outlet tower at Bee Canyon was also wrapped with filter fabric. Both towers will remain 
wrapped in the future. 

San Joaquin Hills Transportation Corridor Water Quality Basins 

The Transportation Corridor Agencies have installed a number of water quality basins 
along the San Joaquin Hills Transportation Corridor to treat storm water runoff from the 
toll road. The water quality basins are open-aired, rectangular in shape, made of concrete 
and are divided into a number of different eel.ls. Treatment of the storm water is through 
layers of compost material that acts as a filter. The treated water is removed from the 
basins by underdrain pipes surrounded by rock and filter fabric below the compost 
material. 

To assess the treatment efficiency of these basins, Caltrans initiated a study of two basins 
during 1998-99. One basin was located in North Hollywood at a maintenance yard and 
the second basin was the Bonita Canyon basin located off the San Joaquin Hills Corridor 
in Orange County. The recently concluded study (Caltrans Compost Stormwater Filters 
Bonita Canyon & North Hollyv.rood Maintenance Yard, Storm Water Monitoring 
1997/1998 Wet Season, June 10, 1998) provides only one season's worth of monitoring 
but generally seems consistent with a similar type basin tested by Stormwater 
Management (manufacturer) in the early J 990's. 

The results of the study for the five 5 storms monitored in 1997-98 show event mean 
concentration reductions for motor oil, diesel, and oil and grease ranging from 14 % to 64 
%; fecal coliform (80%), Chemical Oxygen Demand (32%), metal removal (chromium, 
copper, lead, nickel and zinc) ranging from 33 to 72% and removal efficiencies of 72% 
for total suspended solids. The results also show that there was an increase in the effluent 
concentrations for total dissolved solids (24%) and nutrients (nitrate, nitrite, total 
phosphorous, total Kjeldahl nitrogen (TKN), dissolved phosphorous) ranging from 133% 
(TKN) to 1633% (dissolved phosphorous). The adverse reactions indicate that there were 
ongoing reactions in the basin that added to the effluent concentration of these water 
quality parameters. The original tests conducted by Stormwater Management also 
showed increases for nitrate nitrogen (145%) and dissolved phosphorous (197%) but not 
TKN and total phosphorous. However, the event mean effluent concentrations are still 
fairly small, 0.52mg/I for dissolved phosphorous and 3.46 mg/I for nitrate. 

Additional information regarding these water quality basins has not been received . 
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Eastern Transportation Corridor Evaluation Monitoring Program 

ln contrast to the normal chemical monitoring program usually undertaken to assess 
storm water impacts, the monitoring program. for the Eastern Transportation Corridor 
utilizes direct measurements of the receiving water quality in Ne\\tport Bay. While the 
project still utilizes conventional BMPs such as detention basins, erosion control 
measures, litter control and public education, it focuses on measuring the toxicity of the 
receiving waters to assess storm water impacts. 

Preliminary studies conducted by Dr. Fred Lee, a consultant to the Transportation 
Corridor Agencies, showed a significant toxicity on the test organism, Ceriodaphnia 
dubia, in the runoff waters of San Diego Creek. A Toxicity Identification Evaluation 
(TIE) test found that a portion of the toxicity was attributed to the organophosphate 
pesticides Diazinon and Chlorpyriphos. These pesticides were found at levels below 1 
ppb, but are very toxic to Ceriodaphnia. Since the initial study the project was expanded 
to include seven stormwater runoff events, four dry weather flow samples, the Santa Ana 
Delhi Channel and another test organism, Americamysis bahia. 

The first phase of the study concluded that San Diego Creek stormwater runoff is toxic to 
Ceriodaphnia and mysids, primarily due to the organophosphate pesticides diaznon and 
chlorpyrifos and additional unknown constituents. The source of this toxicity is 
speculated to be urban residential use for lawn and garden pest control and commercial 
nurseries. The study suggests that the water quality significance of this toxicity primarily 
lies in the exposure to marine zooplankton that migrate into the mixed water lens formed 
at the interface of San Diego Creek and Upper Newport Bay. The report also concludes 
that further study is necessary to identify the water quality significance of the toxicity on 
marine zooplankton based upon exposure and migration patterns. In addition, it will be 
necessary to perform specific monitoring of a small residential subdivision defining 
organophosphate usage to determine if pesticides are a significant source of runoff 
toxicity. 

City of Irvine Oil/Water Separators 

The City of Irvine has installed two oil/water separators to treat water at their City Hall 
and Operations Support Fueling Facility. The results of two tests indicated that the 
oil/water separator is removing diesel fuel, gasoline and oil and grease to limits below 
detection where the initial amount was measurable. In addition, a new fueling system 
installed concurrently with the separators has reduced operator drive off with the pump 
engaged. The combination of the oil/water separators and the new fueling system has 
reduced contaminant levels to non-measurable amounts . 
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5.3 Non-Conventional Monitoring 

The California Best Management Practices (BMP) Handbook defines "non-conventional 
monitoring" as the enumeration of some quantity other than water quality data to infer 
pollution reduction or water quality improvement. Examples cited include sunreys of 
public opinion to demonstrate increasing environmental awareness, monitoring of the 
amount of used oil being delivered to household hazardous waste collection centers, etc. 

Section 3.0 presents data on the extent of BMP implementation and the volume of 
potential pollutants that are being diverted from the storm drain system: pollutants that 
would otherwise contribute to water quality problems. 

5.3.1 Public Opinion Survey 

1994 Stormwater Pollution Prevention and Flood Awareness Survey 

In 1994 the University of California at Irvine (UCI) conducted a public education survey 
on behalf of the NP DES Stormwater Program as a part of the Orange County Annual 
Survey. This survey was co-directed by Mark Baldassare and Cheryl Katz of the 
University of California, Irvine. The Stormwater Pollution Prevention and Flood 
A ,:vareness Survey comprised 10 questions on topics such as awareness and knowledge. 
The intent of the survey was to gather information on ·the public's perception regarding 
storm water. 

For this telephone sunrey, random samples of 1,000 Orange County adults were 
interviewed over the period August 19-29, 1994. The sampling error was three percent 
for the total sample. The key results of this survey were: 

• Eighty-six percent say it is illegal to throw materials into the storm drain. However, 
nearly half of Orange county adults believe that the storm drain system and the sewer 
system are the same (44%) and that the water in storm drains is filtered and tested 
before it leaves the system (48%). Older Anglo, South County and higher 
socioeconomic status residents tend to know more about stormwater poJJution. 

• Thirty-three percent have seen public service announcements on television about 
dumping in storm drains, while 8 percent have seen brochures and 60 percent have 
noticed the "No Dumping" messages stenciled on curbs or storm drains. The study 
notes that, in general, exposure to announcements and warning signs on curbs 1.ead to 
greater awareness of stormwater pollution prevention. 

The main finding of the survey was that the public assumed that storm water was being 
treated. As a result of that finding, an effort was made to stencil storm water inlets with a 
uniform message throughout the county that informs the public that storm water drains 
directly to the ocean . 
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2000-2001 Public Opinion Survey 

During 1998/99 the Permittees developed a long term NPDES public and business 
education strategy (Section 3.3). The strategy was finalized in September 1999 and began 
to be implemented in 1999/2000. The Permittees shall complete a public awareness 
survey by December 200 I to determine the effectiveness of the public and business 
education strategy to date and to provide direction to the overall program for the Third 
Term Permit period. The results of this survey will be available in the 2002 Annual 
Status Report. 

5.3.2 Ulegal Discharges 

Section 2.4.1 presents information relating to the incidents involving hazardous materials 
to which the Principal Permittee and/or other Permittees responded. For FY I 999/00, 
Figure 2.1 illustrates the sources of water pollution incident reports received by the 
Principal Permittee with the cities and the public constituting over 60% of the sources 
and Figure 2.2 illustrates the types of materials involved (Table 2.2). 

There was a marked increase in the number of water pollution incidents that were 
reported from 1990-1994 (808) and 1995-2000 (1872). This increase is likely due to the 
increased public and agency awareness regarding the problem of disposing or washing 
materials into the storm drains and that the storm drains flows directly to the ocean. 

5.3.3 Public Agency Activities 

It is recognized in the DAMP that there are many existing public agency activities that 
contribute to the control of urban stormwater pollution. Consequently, a major part of 
DAMP implementation involves instituting regular documentation of such activities for 
the purpose of non-conventional monitoring (see section 3.0). This report marks the 
seventh year of '.'full" DAMP implementation. · 

Over the second permit term, this data has yielded information on the extent of BMP 
implementation and the volume of specific pollutants that are being diverted from the 
storm drain system. 

Drainage Facility Maintenance 

From 1993 to I 999 the efforts to clean out the drainage facilities and the quantity of 
material removed have doubled. During FY 1999/00 twenty-eight Permittees reported 
the removal of 15,381 cubic yards and 23,907 tons of material from 218.8 miles of storm 
drains and 21,284 drain inlets. By removing this amount of material from the catch basin 
inlets and stormdrain system, the Permittees made a significant contribution in preventing 
problems downstream . 
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Household Hazardous Waste Collection 

Orange County has an effective household hazardous waste collection program 
administered by the Integrated Waste Management Department (I\VMD). The amount 
of material collected by these four sites has increased by over 400,000 pounds since 1994 
(2,896,967 pounds of household hazardous waste in 1999/00 and 2,449,902 pounds of 
waste in 1994). 

In addition, some Permittees also conduct special events such as waste oil or household 
hazardous waste roundups. In 1994 four Permittees reported conducting such events and 
in 1999/00 seven Permittees reported conducting similar events. These events resulted in 
the collection and proper disposal of an additional 190,905 pounds of household 
hazardous waste. 

The increase in the amount of household hazardous waste collected and properly 
disposed of is encouraging since these materials can pose a serious threat to human 
health and the environment if disposed of incorrectly. 
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6.0 FISCAL ANALYSIS (DAMP Section 2.2.2) 

6.1 Introduction 

This Section provides a fiscal summary and analysis of the activities of the Permittees for 
1999/00 and provides a trend analysis of program costs over the second term permit. 

"Capital costs" refers to expenditures for land, large equipment, and structures. "Operations and 
Maintenance costs" refers to normal costs of operation including the cost of keeping equipment 
and facilities in working order. 

Information on the funding sources for these expenditures are located in Section 6.4 of this 
report. The individual costs and funding sources for each Permittee for 1999/00 are summarized 
in Tables 6.1 through 6.99 of this report. The six year summary is provided in Table 6.100. 

6 .. 2 Shared Costs 

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

Program management activities handled by the Principal Permittee include development and 
execution of intergovernmental agreements, representation on the California Storm Water 
Quality Task Force, ·preparation of compliance reports, budgets and other program 
documentation, representation of the program before appropriate agencies such as the Regional 
Water Quality Control Boards and the State Water Resources Control Board, procurement and 
subsequent coordination of consultant studies and coordination with Permittee representatives. 

Total shared cost expenditures have increased incrementally over the last five years from 
$748,980 in 1995/96 to a projected $1,089,397 in 2000/01. Figure 6.1 illustrates this gradual 
mcrease. 

6.3 Individual Costs 

Individual costs are those incurred by each Permittee through implementation of the various Best 
Management Practices (BMPs) discussed in the DAMP. These BMPs, as discussed in Section 
3 .0, include a wide range of existing activities, such as street sweeping, litter control and 
emergency spill response, as well as new programs, such as facility inspection, drain 
inJet/catchbasin stenciling and dissemination of public education materials. 
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The individual costs incurred by each Permittee vary widely for each municipal activity 
identified as a BMP. This variation reflects a number of factors, including area, population and 
land use. These costs are detailed for each Permittee for FY 1999/00 in Table 6.1 through 6.99 
and are presented separately as costs incurred specifically to implement DAMP programs and as 
costs incurred for previously existing programs that meet DAMP objectives. Estimates of costs 
to be incurred in fiscal year 2000/01 are al.so included in Tables 6.1 through 6.99. 

Total individual cost expenditures attributable to the DAMP have increased from $2,625,025 in 
1996/97 to $6,924,985 in 1999/00. The most significant increase occurred last year; individual 
cost expenditures rose from $3,470,398 in 1998/99 to $6,924,985 in 1999/00. Figure 6.1 
illustrates these increases. 

6.4 Funding Sources 

Funding sources to implement DAMP programs and funding sources to implement previously 
existing programs that meet DAMP objectives include both general and specific funds, taxes, 
maintenance and user fees, and grants. 

In 1999/00, General Funds were the most utilized funding source (66%) followed by Gas Taxes 
(9%), Sewer and Storm Drain Maintenance Fees (7%), Sanitation Fees (5%), Benefit 
Assessments (3%) and a Special District Fund (1 %). This distribution has remained fairly 
consistent over the last five years. A breakdown of funding sources by Permittee is presented in 
specific tables throughout Tables 6.1 through 6.99. 

In number of cases, certain DAMP elements were implemented by such groups as the Boy Scouts 
of America and Surfrider. No fiscal value is attributed to these volunteer contributions. 

6. 5 Funding Changes Over the Second Term Permit Period 

Over the last five years, the total cost of the activities undertaken by the Principle Permittee 
(shared costs) and the activities undertaken by the Permittees implementing those programs 
required specifically by the DAMP (Individual Costs attributable to the DAMP) increased from 
$3,434,627 in 1996/97 to$7,868,052 in 1999/00 (Table 6.100). 

Similarly, the total reported cost of the municipal activities that contribute to nonpoint source 
pollutant control, identified in the subsequent tables as pre-existing programs, increased from 
$4 7 ,6 I 9,624 in 1996/97 to $88,256,559 in 1999/00. For I 999/00 the areas of greatest cost, based 
upon the information provided, in order of significance were: 

l. Recycling 
2. Street Sweeping 
3. Drainage Facility Maintenance 
4. Public Property & Street Chemical Spill Response 
S. Program Administration 
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Table 6.1 

County of Orange CAPITAL COSTS 

• Fiscal Analysis Summary (land, large equipment, and structures) 
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0} $0 so so $0 
Litter Control 

I 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 so $0 $0 
Public Property & Street 

Chemical Spill Re.sponse $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous I 

(Section 6.0} Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) so $0 I $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec;. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 
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Table 6.2 

County of Orange OPERATIONS AND MAINTENANCE 

• Fiscal Analysis Summary 
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $42,322 $280.678 $51,597 $273,973 
Litter Control 

$0 $660,615 $0 $1,078,774 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $144,247 $1,632,599 $255,568 $1,101,260 
Catch Basin Stenciling 

$17,245 $0 $13,563 $0 
(DAMP Street Sweeping ' 

Section 5.0) $63,000 $52,853 $190,000 $52,853 
Environmental 

Performance $0 $0 $0 $0 I 

Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $1,347,368 $0 $2,427,196 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
I REQUIRING NEW DEVELOPMENT BMPS 

\ (Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

1

01SCHARGE ID & $259,450 $0 $279,415 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 so 

TOTALS $526,264 $3,974,113 $790,143 $4,934,056 

-

0014568



Table 6.3 

County of Orange FUNDING SOURCES 

• Fiscal Analysis Summary 

FUNDING PERCENTAGES 

DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 
1999-2000 2000-01 (Projected} 

GENERAL FUND ! 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 14 17 

SPECIAL DISTRICT FUND 86 83 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

I 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 

\ Used Oil Grant 
Water Fund ! 

Sewer & Storm Drain Maintenance Fee 
I 

TOTALS (must add up to 100%) 100 100 
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Table 6.4 

City of Anaheim CAPITAL COSTS 
Fiscal Analysis Summary (land, large equipment and structures) 

DAMP· 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable 
' 

to DAMP Program ' to DAMP 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 
Litter Control 

$0 $0 $0 
Recycling 

MUNICIPAL $0 $1,710,171 $0 
ACTIVITIES Drainage Facility 

Maintenance $H,047 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 
Environmental 

· Perlormance $0 $0 $35,000 
Public Property & Street 

I 

I 

Chemical Spill Response $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 
ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 

TOTALS $17,047 $1,710.171 $35,000 

*Reduced projection is because the COP's have been paid off for past recycling truck purchases, and no new 
recycling truck purchases are planned until 2005. The projected $83,000 is for Automatic Recycling Barrels. 

Pre-existing 

Program 

$0 

$0 . 
$83,000 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$83,000 

I 
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Table 6.5 

City of Anaheim OPERATIONS AND MAINTENANCE 

• Fiscal Analysis Summary 
DAMP i 1999/2000 FY Costs I Projected 2000/01 Costs 

Cost Elements Attributable Pre-eKisting Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $31,084 $224,345 $32,226 $232,470 
Litter Control 

I 
$0 $1,000,761 so $1,055,508 

Recycling 

MUNICIPAL $0 $8,807,437 $0 $8,982,851 
ACTIVITIES Drainage Facility i 

Maintenance $0 $216,438 $0 $220,767 
Catch Basin Stenciling 

$0 $400 $9,500 $400 
' (DAMP Street Sweeping 

Section 5.0) $0 $3,123,854 $0 $3,186,231 
Environmental 

Performance $1,339 $0 $4,500 $0 
Public Property & Street 

I Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

' 
Management $19,330 $61,008 $25,000 $66,339 

PUBLIC Nonpolnt Source 

INFORMATION Pollution Awareness $9',906 $0 $10,000 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $446,871 $0 $455,808 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $3,302 $0 $3,401 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection I 

DISCHARGE ID & $0 $0 $0 I $0 
ELIMINATION Other Efforts to Identify & I 

(DAMP Sec. 10.01 Eliminate Illicit Connections $44,890 $0 $45,788 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

' 

From Public Works Department 
$0 $0 $0 $0 

TOTALS $106,549 $13,884,416 $127,014 $14,203,775 
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City of Anaheim 

• Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 
I Benefit Assessment 

Fleet Maintenance Fund 
Community Services District 

Used Oil Grant 
Water Fund 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 

Table 6.6 

FUNDING SOURCES 
Design Services 

FUNDING PERCENTAGES 
ii FISCAL YEAR FISCAL YEAR 
! 1999-2000 2000-01 (Projected) 

0 0 

0 0 

100 100 

100 100 
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Table 6.7 

City of Brea CAPITAL COSTS 

• Fiscal Analysis Summary (land. large equipment, and structures) 
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 so so $0 
Recycling 

MUNICIPAL $0 so $0 $0 ' 
I 

ACTIVITIES Drainage Facility ! 

Maintenance $0 $0 I $0 $0 
I Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance so $0 $0 $0 
Public P.roperty & Street 

Chemical Spill Response $0 $0 
' 

$0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoinl Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

I 
(Supportive of Plan Check & Inspection) $0 $0 $0 $0 

ILLICIT CON NJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

IDAMP See. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC I 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS 
1: 

$0 $0 $0 $0 I 
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Table 6.8 

City of Brea OPERATIONS AND MAINTENANCE • Fiscal Analysis Summary 
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attri b Uta b I e Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control ' 

so $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
I (DAMP Street Sweeping 

Section 5.0) $0 $1,689,751 $0 $1,694,712 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Poilution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection so $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(CAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 
' 

$0 $0 $0 $0 

TOTALS $0 $1,689,751 $0 $1,694,712 

• 
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Table 6.9 

City of Brea FUNDING SOURCES 

• Fiscal Analysis Summary 
FUNDING PERCENTAGES ' 

DAMP FUNDING SOURCES FISCAL YEAR I FISCAL YEAR 
1999-2000 2000-01 (Projected) 

GENERAL FUND 5 5 

UTILITY TAX/ CHARGES 20 20 

SEPARATE UTILITY BILLING ITEM 25 25 

GAS TAX 

SPECIAL DISTRICT FUND 50 50 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

I 
Community Services District 

Used Oil Grant ' 

Water Fund 
' / 

Sewer & Storm Drain Maintenance Fee 

' 

TOTALS (must add up to 100%) 100 100 ii 

' 
!I 
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Table 6.10 

City of Buena Park CAPITAL COSTS 

• Fiscal Analysis Summary (land, large equipment, and structures) 
DAM.P· 1999/2000 FY Costs Projected 2000101 Costs 

Cost Elements Attributable Pre~xisting Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Mafntenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
--

Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpolnt Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

\ 
(Supportive of Planning, etc.) $0 $0 $0 $0 

REQUIRING CONSTRUCTION BMPS 
/ 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
' 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
I BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 I 

TOTALS $0 $0 $0 $0 

-
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Table 6.11 

City of Buena Park OPERATIONS AND MAINTENANCE • Fiscal Analysis Summary 
DAMP 1999/2000 FY Costs I Projected 2000/01 Costs 

Cost Elements I Attributable Pre-existing Attributable Pre-existing 

lo DAMP Program to DAMP Program 

i 
Supportive of Program Administration 

(DAMP Section 2.0) $0 $8,150 $0 $8,150 
Litter Control 

$0 so $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility ' 

$0 $10,500 $0 $10,500 ' Maintenance 

Catch Basin Stenciling i 

$0 $0 $0 $15,000 
(DAMP Street Sweeping 

' 
Section 5.0) $0 $211,260 $0 $211,260 

Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $4.200 $0 $4,200 
Pesticide & Fertillzer 

Management $0 $17,850 $0 $17,850 
PUBLIC Nonpoint Source ' 

INFORMATION Pollu1ion Awareness $0 $0 $0 $0 
DAMP Household Hazardous ' 

(Section 6.0) Waste Collection $0 $0 I $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 I 
$0 $0 

ILLICIT CONN.I Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(CAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $251.960 $0 $266,960 

0014577



0 

Table 6.12 

City of Buena Park FUNDING SOURCES 

• Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 100 100 

UTILITY TAX I CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) I 
I User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

0014578



e 

• 

City of Costa Mesa 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

{DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collect.ion 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP See. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.13 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing I 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $485,000 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 I 

$0 $0 $0 $0 

so $0 $0 $0 

so $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 I $0 $0 

$0 $485,000 $0 $0 

0014579



Table 6.14 

City of Costa Mesa OPERATIONS .AND MAINTENANCE 

• Fiscal Analysis Summary 
DAMP 1999/2000 FY Costs I Projected 2000/01 Costs 

Cost Elements Attributable Pre~)(isting Attributable Pre~xisting 

·to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $25,000 $0 $25,000 so 
Litter Control 

$0 $0 $0 $0 
I 
I 

Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $126,000 $0 $485.000 
Catch Basin Stenciling 

so $0 $0 $0 
(DAMP I Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 I 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0J Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $25,000 $126,000 $25,000 $485,000 
-

• 

0014580



Table 6.11 5 

City of Costa Mesa FUNDING SOURCES 

• Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 100 100 

I 

UTILITY TAX I CHARGES I 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community SeNices District 
/ Used Oil Grant 
r 
\ Water Fund 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

0014581



Table 6.16 

City of Cypress CAPITAL COSTS 

• Fiscal Analysis Summary (land, large equipment and structures) 
' 

DAMP- 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing l Attributable Pre-existing 

to DAMP Program to DAMP Program 

' Supportive of Program Administration ' 

(DAMP Section 2.0) so $0 $0 $0 
Litter Control 

$0 $0 $0 so 
Recycling 

MUNICIPAL $0 $0 $0 so 
I 

ACTIVITIES Drainage Facility I 

Maintenance $0 $0 
' 

$0 $0 
Catch Basin Stenciling ' 

$0 $0 so $0 
(DAMP Street Sweeping 

Section 5.0) $301,700 $0 ' so $0 
Environmental 

Performance $0 $0 $12,000 $0 

i 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC ' Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

' 
(Section 6.0) Waste Collection $0 $0 $0 $0 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 so $0 

) REQUIRING CONSTRUCTION BMPS 

{Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection I 

DISCHARGE 10 & so $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 I 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 so $0 

TOTALS $301,700 $0 $12,000 $0 

0014582



Table 6.17 

City of Cypress OPERATIONS AND MAINTENANCE 

e Fiscal Analysis Summary 
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $2,500 $0 $2,500 
Litter Control 

$0 $0 so $0 
Recycling 

MUNICIPAL $0 $5,462 $0 $13,963 
ACTIVITIES Drainage Facility 

Maintenance $0 $163,815 $0 $151,670 
Catch Basin Stenciling 

$0 $0 $800 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $181,764 $0 $169,409 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical SpiH Response $0 $1,000 $0 $1,000 
Pesticide & Fertilizer 

Management $0 $191,000 $0 $191,000 I 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $2,000 $0 i $2,000 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $10,000 $0 $10,000 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $19,346 $0 $14,404 
REQUIRING CONSTRUCTION BMPS I 

(Supportive of Plan Check & Inspection) $0 $19,346 $0 $14,404 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS so· $0 $0 $0 

TOTALS $12,000 $584,233 $12,800 $558,350 

• 

0014583



Table 6.18 

City of Cypress FUNDING SOURCES 

e Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 100 100 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment I 
i 

Fleet Maintenance Fund 
Community Services District 

Used Oil Grant 
Water Fund 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 

0014584



e 

• 

Table 6.19 

City of Dana Point CAPITAL COSTS 
Fiscal Analysis Summary (land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing 

to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 so 
Litter Control 

$0 so 
Recycling 

MUNICIPAL $0 $0 
ACTIVITIES Drainage Facility ' 

. 
Maintenance $0 $1,535,715 

Catch Basin Stenciling 

$0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 
Environmental 

Performance $0 $0 
Public Property & Street 

' 
Chemical Spill Response $0 $0 

Pesticide & Fertilizer 

Management $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) so $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE 10 & $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec, 10.0) Eliminate Illicit. Connections I $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 

TOTALS $0 $1,535,715 

"Installed 3 new storm drain lines with thirteen new catch basin inlets in 1999-2000 
Will install 2 new storm drain lines 2000/01 

Attributable Pre-existing 

to DAMP Program 

$0 $0 

$0 so 

$0 $0 . 
$0 $2,700,000 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 $0 
I 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$475,000 $0 

$475,000 $2,700,000 

0014585



Table 6.20 

City of Dana Point OPERATIONS AND MAINTENANCE 

• Fiscal Analysis Summary 
DAMP 199912000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existlng Attributable Pre-existing 

t.oDAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $4,000 $13,564 $4,000 $12,763 
Litter Control 

$5,207 $20,829 $3,963 $15,853 
Recycling 

MUNICIPAL so $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $97,522 $0 $47,437 
Catch Basin Stenciling j 

! $0 $2,071 $0 $4,000 
(DAMP Street Sweeping 

Section 5.0) $0 $45,953 $0 $100,859 
Environmental I 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $12.850 $0 $12,000 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $500 $0 $2,000 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collectlon $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $2,262 $0 $4,000 $0 
REQUIRING CONSTRUCTION BMPS 

I (Supportive of Plan Ch'eck & Inspection) $3,003 $10,010 $3,600 $12,000 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $13,865 $0 $6,000 $0 
ELIMINATION Other Efforts to ldent.ify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $84,000 $0 

TOTALS $28,837 $202,799 $107,563 $204,912 

0014586



Table 6.21 

City of Dana Point FUNDING SOURCES 

• Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 100 90 

UTILITY TAX/ CHARGES 'I 
I 
;1 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 10 
User Fees for Recycling and Hazardous Waste Collection. (Measure M) 

Integrated Waste Management 
Interest Earnings 

Saniiation Fee 
Benefit Assessment 

Fleet Maintenance Fund 
Community Services District 

Used Oil Grant 
Water Fund 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up lo 100%) 100 100 

• 

0014587



• 

• 

City of Fountain Valley 
Fiscal Analysis Summary 

DAM?· 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 
I 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

[DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.22 

CAPITAL COSTS 
(land large equipment, and structures) . 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

0 0 0 0 

0 0 0 0 

0 0 0 0 
I I 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 I 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

$0 $0 $0 $0 

0014588



• 

I 

• 

City of Fountain Valley 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

·Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE lO & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.23 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs I Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program t.oDAMP Program 

$0 so $0 so 

so $0 $0 so 

$0 $0 $0 so 

$0 so $0 $0 

$0 $0 $0 $0 

$0 $0 so $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

Sd $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

I 
$0 $0 

' 
$0 $0 

I 
$0 $0 $0 $0 

$0 $0 $0 $0 

' 

so· $0 $0 ' $0 

$0 $0 $0 $0 

0014589



• 

' 

• 

City of Fountain Valley 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX / CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.24 

FUNDING SOURCES 

FUNDING PERCENT AGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected} 

0 0 

0 0 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund ! 

Sewer & Storm Drain Maintenance Fee 0 0 

TOTALS (must add up to 100%) 0 0 

I 

' 
' 

0014590



Table 6.25 

City of Fullerton CAPITAL COSTS 

• Fiscal Analysis Summary (land, large equipment, and structures} 
DAMP ;1 1999/2000 FY Costs P.rojected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 so 
Litter Control 

$0 $0 $0 so 
Recycling 

MUNICIPAL so $0 $0 $0 
ACTIVITIES Drainage Facility I 

Maintenance so $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 so $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) so $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS so $0 $0 $0 

TOTALS $0 $0 $0 $0 

0014591



• 

' \ 

• 

I 

f 

City of Fullerton 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration . 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

' Pesticide & Fertilizer 

Management 

PUBLIC N_onpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONN.I Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other' Efforts to Identify & 

(DAMP Sec. 10,0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.26 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $15,816 $0 $16,300 

I 
$0 $0 ' $0 $0 

$0 $473,280 $0 $487,500 
I 

$0 Included Above $0 Included Above 

$0 $453.910 $0 $467,500 

$0 $0 $0 $0 

$0 $95,070 $0 $97,900 
I 

$124,470 $0 $126,740 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

' $0 $0 $0 $0 

$0 $0 $0 $0 I 
I 

$0 $0 $0 $0 

$0 $0 $0 $0 

$124,470 $1,038,076 $126,740 $1,069,200 

0014592



Table 6.27 

Fullerton FUNDING SOURCES • Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR ' FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 1 1 

i i 
I 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX i 

I I 

SPECIAL DISTRICT FUND 11 11 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 80 80 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund I 

I 

Sewer & Storm Drain Maintenance Fee 8 8 

TOTALS (must add up to 100%) 100 100 

• 

0014593



• 

• 

City of Garden Grove 
Fiscal Analysis Summary 

DAMP-
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 
I 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONN./ Facility Inspection 

OISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.28 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

so $0 $0 $0 

$0 so $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

I 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 I $0 $0 

$0 $0 $0 $0 

so $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 I $0 

$0 $0 $0 $0 

0014594



• 
I 

I 

• 

I 
City of Garden Grove 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Utter Control 

'Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 
(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

·Figures are costs estimates 

Table 6.29 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$5,250 $0 $5,648 $0 

I $0 $0 $0 $0 

$0 $11,848 $0 $13,310 

$0 $148,967 $0 $210,741 
I 

$550 $0 $550 $0 

$0 $426,759 $0 $439,871 

$0 $0 I $0 $0 
I 

' 

$0 $64,318 $0 $78,371 

$5,000 $0 $5,000 $0 

$500 $0 $500 $0 

$0 $46,170 $0 $54,398 . . 
$7,955 $0 $5,740 $0 . . 
$4,546 $0 $3,279 $0 

$1,048 $0 $1,573 $0 

I $524 $0 $787 $0 

$35,000 $0 $30,000 $0 

$60,373 $698,062 $53,077 $796,691 

0014595



• 

i 

\ 

• 

City of Garden Grove 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.30 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-2001 (Projected) 

53 51 

29 26 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community- Services District 
Used Oil Grant 6 6 

Water Fund 12 17 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

i 

1: 

I 
I 

' 
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City of Huntington Beach 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

. Management 

PUBLIC Nonpoint Source 

' 
INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CON NJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

{DAMP Sec. 10.D) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

• Diversion of Pump Stations to Sewer Facilities 

Table 6.31 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attri b Uta b I e Pre-existing 
II 

Attributable Pre-existing 

to DAMP Program to DAMP Program 

so so so $0 

so so $0 $0 

$0 $0 so $0 . 
$200,000 $83,500 $50,000 $284,000 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

I so $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 
I 

$0 $0 $0 $0 

$0 $0 $0 $0 
; 

$0 $0 $0 $0 

$0 $0 $0 $0 

$200,000 $83,500 $50,000 $284,000 
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City of Huntington Beach 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 

Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollutlon Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Support.ive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CON NJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

• Includes urban runoff studies 
•• Included in recycling program 
... Not tracked as separate costs 

I 

! 

Table 6.32 

OPERATION AND MAINTENANCE COSTS 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$250,000 $900.000 $200.000 $900,000 

$0 $15,000 $0 $15,000 

$0 $2,200,000 $0 $2,200,000 

$630,000 $1,200,000 $500,000 $1,200,000 

' $1,000 $0 $1,000 $0 

$375,000 $560,000 $385,000 $600,000 

$0 $0 $0 $0 
I 

$10,000 $1,100,000 $10,000 $1,200.000 

$3,000 $0 $3,000 $0 . . 
$1,500,000 $0 $500,000 $0 

$0 .. $0 .... 

$2,000 $0 $5,000 $0 

$5,000 $0 $15,000 $0 

$0 $0 $0 $0 

$7,500 $0 $10,000 $0 

... $0 ... $0 I 

I 

$2,783,500 $5,975,000 $1,629,000 $6,115,000 I 

0014598



/ 

I 

0 

City of Huntington Beach 

Fiscal Analysis Summary · 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX I CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.33 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

100 100 

' 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

0014599
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City of Irvine 
Fiscal Analysis Summary 

DAMP· 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street. Sweeping 

Section 5.0) 

Environmental 

I Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertili1er 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.} 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other. Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.34 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-eidsting Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 i 

I 

$0 $0 so $0 

I $0 $0 $0 $0 

so $0 $0 $0 

$0 $0 $0 $0 

$0 $0 
I $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 I $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 
I 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$243,650 $0 $114,700 $0 

$243,650 $0 $114,700 $0 
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Table 6.35 

City of Irvine OPERATIONS AND MAINTENANCE 
Fiscal Analysis Summary 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) so $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL so $505,984 $0 $505,984 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $5,000 $0 $5,000 
(DAMP Street Sweeping 

Section 5.0) $0 $661,792 $0 $661,792 
Environmental 

:1 Performance so so $0 $0 
Pubiic Property & Street 

Chemical Spill Response $3,000 $0 $3,600 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 i $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

. . 
(Supportive of Planning, etc.) S6.000 $0 $6,000 $0 

REQUIRING CONSTRUCTION BMPS I 
.. ... 

(Supportive of Plan Check & Inspection) $8,000 $0 $9,600 $0 
ILLICIT CON NJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.01 Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS so· $0 $0 $0 

TOTALS $17,000 $1,172,776 $19,200 $1,172,776 

*Assumes 1 hour of Engineering@ $75.92/hour, 2 hours of Planning@ $85.70/hour, and 2 hours of Inspection@ 
$68.35/hour - for each of 36 projects 
0 Assumes static Planning 20% increase to spill response plus Inspection and Plan Check 

I 

' 

0014601



Table 6.36 

City of Irvine FUNDING SOURCES 

• Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1998-99 1999-00 (Projected) 

GENERAL FUND 

UTILITY TAX I CHARGES • 

SEPARATE UTILITY BILLING ITEM 

I 

GAS TAX 

SPECIAL DISTRICT FUND I 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

I 

Benefit Assessment 
! 

Fleet Maintenance Fund 
Community Services District 

\. Used Oil Grant 
Water Fund . / 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 0 0 

0014602
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City of La Habra 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 

MUNICIPAL 

ACTIVITIES 

(DAMP 

Section 5.0) 

PUBLIC 

INFORMATION 

DAMP 

Litter Control 

Recycling 

Drainage Facility 

Maintenance 

Catch Basin Stenciling 

Street Sweeping 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

Nonpolnt Source 

Pollution Awareness 

Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ 

DISCHARGE 10 & 

ELIMINATION 

Facility Inspection 

Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.37 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable 

to DAMP 

$0 

so 

$0 

$0 

$0 

$0 

so 

$0 

$0 

$0 

$0 

$40,000 

$0 

$0 

$0 

$0 

$40,000 

Pr-11isling 

Program 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$6,000 

$20,000 

$0 

$0 

$200,000 

$226,000 

Attributable 

to DAMP 

so 

$0 

so 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$40,000 

$0 

$0 

$0 

$0 

$40,000 

Pre-existing 

Program 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$6,000 

$20,000 

$0 

$0 

$200,000 

$226,000 

0014603



Table 6 .. 38 

City of La Habra OPERATIONS AND MAINTENANCE 

• Fiscal Analysis Summary 
DAMP 1999/2000 FY Costs P rejected 2000/01 Costs I 

! 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $120,100 
Recycling 

MUNICIPAL $0 $275,500 so $500,000 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $10,000 
Catch Basin Stenciling 

$600 $0 $600 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $200,000 $0 $210,000 
Environmental 

Performance $0 so $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

$0 $3,300 $0 $4,000 
I 

Management 
I PUBLIC Nonpoint Source 
! 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $2,200 $0 $2,300 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $2,800 $478,800 $2,900 $844,100 

e 

0014604



Table 6.39 

City of La Habra FUNDING SOURCES 

• Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 100 100 

UTILITY TAX/ CHARGES 
I 
I 

! Recycling is part of customer Recycling is part of customer 
SEPARATE UTILITY BILLING ITEM 

billing billing 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee I 

Benefit Assessment lj 
Fleet Maintenance Fund 

Community Services District 1! 
' 

Used Oil Grant 
Water Fund 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 
I 

0014605



Table 6.40 

City of La Palma CAPITAL COSTS 

• Fiscal Analysis Summary (land, large equipment, and structures) 
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pr,e-existing 
I 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) so $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL so so $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $500 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $2,000 $0 $2,000 
.Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $500 $0 $1,500 
PUBLIC Nonpoint Source 

' 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

\ 
\ 

i 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 
I 

TOTALS $0 $3,000 I $0 $3,500 

• 

0014606



Table 6.41 

City of La Palma OPERATIONS AND MAINTENANCE 

• Fiscal Analysis Summary 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attri but.able Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 so 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $55,600 $0 $55,100 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $74,000 $0 $74,000 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street ' 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $8,500 $0 $1,200 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 
(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 ' $0 $0 
I 

TOTALS $0 $138,100 $0 $130,300 

0014607



Table 6.42 

City of La Palma FUNDING SOURCES 

• Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 
I 

i 

GENERAL FUND 85 85 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 15 15 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 
Benefit Assessment 

/ 

Fleet Maintenance Fund 
:1 

Community Services District 
I Used Oil Grant 
' 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 
i 

0014608
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City of Laguna Beach 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(OAMPSec.10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.43 

CAPITAL COSTS 
(land large equipment, and structures) 

' 
1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 
I 

$0 so $0 $0 

so $0 $0 $6,500 

i $0 $2.,680 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $4,000 $0 $0 I 

$0 $3,000 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $75,000 $0 $200,000 

$0 $84,680 $0 $206,500 

0014609



• 
City of Laguna Beach 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awar,eness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

OISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

IDAMP Sec. 10.0J Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

! 

Table 6.44 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing I Attri b Uta b le Pre-existing 

to DAMP Program I to DAMP Program 

so $0 $0 $0 

$0 $0 $0 $0 

$0 $445,370 $0 $454,410 

$0 $95,000 $0 $100,000 

$0 $0 $0 $0 

$0 $68,300 $0 $71,000 

$0 $0 $0 $0 

$0 $6,900 $0 $10,000 

$0 $55,500 $0 $57,000 

$0 $0 $0 $0 . 
$0 $62.000 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $733,070 $0 $692,410 

·The City's HHW Collection Program is a bi-annual program, and was significantly augmented in June, 2000. 

I 
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City of Laguna Beach 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX I CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.45 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

90 90 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit.Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 10 10 

TOTALS (must add up to 100%) 100 100 

0014611
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City of Laguna Hilts 
Fiscal Analysis Summary 

DAMP. 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

I 
Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilb:er 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check&. Inspection) 

ILLICIT CONN.I Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

{DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.46 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attri b uta bl e Pre-existing Attributable Pre-existing 

to DAMP Program I to DAMP Program 

$0 $0 $0 so 

so $0 $0 $0 

$0 $0 $0 $0 

so $0 $0 $0 

$0 $0 $0 $0 

! 
$0 so $0 $0 ' 

I 

$0 $0 $0 $0 
I 

I $0 $0 $0 $0 
! 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 
I 

$0 $0 $0 $0 I 

i 

$0 $0 $0 $0 

$0 $0 $0 $0 

0014612
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City of Laguna Hills 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supponive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 
Environmental 

Performance 

Public Propeny & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.47 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000101 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

I $0 $0 $0 so 

$0 $3,000 $0 $3,000 

$0 $0 $0 $0 

I 

$7,509 $0 $10,000 $0 

$5,000 $0 $0 $0 

$0 $98,000 $0 $100,000 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0' $0 $0 $0 

$12,509 $101,000 $10,000 $103,000 
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City of Laguna Hills 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.48 

FUNDING SOURCES 

' FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

100 100 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community· Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

I 

' 

I 

I 

I 
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City of Laguna Niguel 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES DrainagE! Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street SwE!Bping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

· Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

I 

' 

Table 6.49 

CAP,ITAL COSTS 
(land, large equipment. and structures) 

1999/2000 FY Costs Projected .2000/01 Costs 

Attributable Pre-existing Attributable Pre.existing 

to DAMP Program to DAMP Program 

so $0 $0 $0 

$0 $0 $0 so 

$0 $0 $0 $0 
I 

$10,000 $100,000 $38.000 $100,000 

$0 $0 $0 $0 

$0 so $0 $0 

$0 $0 $200,000 $0 

so $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$1,000 $0 $2,000 $3,000 

$0 $0 $0 $0 

$0 $0 $0 $0 

I 

$11,000 $100,000 $240,000 $103,000 
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City of Laguna Niguel 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.50 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$40,000 $2,000 $20,000 $2,000 

$0 $7,800 $0 $7,800 

$0 $0 $0 $0 

$113,386 $0 $4,000 $0 
I 

$400 $0 $500 $0 

$0 $62,755 $18,000 $62,755 

$0 $0 $110,000 $0 

$0 $1,000 $0 $600 

$0 $1,000 $0 $1,000 I 

I 

$2,000 $0 $1,000 $0 

$0 $0 $0 $0 

$0 Yes (no cost) $0 Yes (no cost) 

$3,000 Yes (no cost) I $4,000 Yes (no cost) 
I 

$0 $0 $0 $0 

$0 $0 I $0 $0 I 

I 

$0 $0 $0 $0 

$158,786 $74,555 $157,500 $74,155 
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City of Laguna Niguel 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX I CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.51 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

20 20 

I 

65 65 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
I 

Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 15 15 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

I 

' 

! 
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Table 6.52 

City of Lake Forest CAPITAL COSTS 

• Fiscal Analysis Summary (land, large equipment, and structures) 
DAMP· 1999/2000 Projected 2000/01 Costs 

Cost Elements I Attributable Pre-existing Attributable Pre-existing 

to DAMP Program lo DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control I 

$0 $0 
i 

$0 $0 I 

Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 I 

Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response : $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

{Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

{Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONN.I Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 

• 
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Table 6.53 

City of Lake Forest OPERATIONS AND MAINTENANCE 

• Fiscal Analysis Summary 
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable P.re-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $2,950 $10,327 $3,251 $13,960 
Litter Control 

$0 $56,206 $0 $112,312 
Recycling 

MUNICIPAL $57,310 $0 $60,000 $0 
ACTIVITIES Drainage Facility 

I 
Maintenance $29,563 $56,206 $45,354 $74,108 

Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $33,354 $0 $53,696 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $16,500 $0 $18,000 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $14,793 $0 $19,500 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE 10 & $402 $0 $1,000 $0 
ELIMINATION Other Efforts to Identify & 
(DAMP Sec. 10.0l Eliminate •Illicit Connections $704 $0 $500 $0 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $122,222 $156,093 $147,605 $254,076 

• 
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Table 6.54 

City of Lake Forest FUNDING SOURCES 

• Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 
i 

GENERAL FUND 10 10 

UTILITY TAX I CHARGES 

SEPARATE UTILITY BILLING ITEM 
I 

GAS TAX 90 90 

SPECIAL DISTRICT FUND 

OTHE~S (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
I Fleet Maintenance Fund 

' I 

Community Services District 
Used Oil Grant 

) Water Fund 
I 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 
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City of Los Alamitos 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Cont.rol 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpolnt Source 

INFORMATION Pollution Awareness 

DAMP Hou·sehold Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(OAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.55 

CAPITAL COSTS 
(land, large equipment. and structures) 

1999/2000 FY Costs Projected 2000101 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

so $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 I 

$0 $0 $0 $0 

' 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 
I 

$0 $0 $0 $0 

$0 $0 $0 $0 
' 

$0 $0 $0 $0 

so $0 $0 $0 

$0 $0 $0 $0 

so $0 $0 $0 

$0 $0 $0 $0 
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City of Los Alamitos 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fenilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supponive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Effons to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.56 

OPERATIONS AND MAINTENANCE 

199912000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $5,000 $0 $5,000 

$0 $0 $0 $0 

so $51,000 $0 $51,800 
I 

so $0 $0 $0 

$0 $1,500 $0 $1,500 
I 

$0 $5,000 $0 $5,000 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $62,500 $0 $63,300 
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City of Los Alamitos 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES . 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.57 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

Q 1999-2000 2000-01 (Projected) 

100 100 

' 

' 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 
I 

'I I 
I 
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City of Mission Viejo 
Fiscal Analysis Summary 

DAMP· 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Non point Source 

INFORMATION Pollution Awareness 

DAMP Household Ha:i:ardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0} Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.58 

CAPITAL COSTS 
(land, large equipment, and structures) 

199912000 FY Costs I Projected 2000101 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 so $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$2,500 $0 $10,000 $0 

$5,000 $0 $20,000 $0 

$0 $0 so $0 

$0 so $0 $0 

$5,000 $0 $5,000 $0 

$12,500 $0 $35,000 $0 
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City of Mission Viejo 

Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP SecUon 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

! ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.59 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$65,013 $0 $61,463 so 

$0 S11,735 $0 S20,000 

so $0 $0 $0 

$215,270 $645,800 $152,500 $457,500 

$0 $0 $0 $0 

so $240,278 $0 $320,000 

$0 so $0 $0 

$0 $2,152 $0 $5,000 

$0 $425 $0 $1,835 

so· $0 I $0 $0 

$0 $0 $0 $0 

$9,500 $0 $10,000 $0 

$5,000 $0 $5,000 $0 

$0 so $0 $0 

$0 $0 $0 $0 

$5,000 $0 $10,000 $0 

$299,783 $900,390 $238,963 $804,335 
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City of Mission Viejo 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX I CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.60 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

85 85 

15 15 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
' 

Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

' 

i 
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City of Newport Beach 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
'Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.61 

CAPITAL COSTS 
(land. large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 so $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $235,000 $0 $0 

$0 $0 $0 $0 

$0 $105.000 $0 $110.000 ! 

so $0 $0 $0 

$0 $8,000 $0 $8,500 

$0 $0 $0 so 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $348,000 $0 $118,500 

0014627



• 

I 

\ 
i 

City of Newport Beach 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

· Management 

PUBLIC Non point Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0} Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

{Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 
(DAMP Sac. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

I 

I 

Table 6.62 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

! 

$40,000 $0 $40,000 $0 

so $349,000 $0 $352,000 

$0 $630,000 $0 $742,860 

$0 $185,000 $0 $190,000 

$0 $1,200 $0 $1,200 

$0 $345,000 $0 $355,000 

$0 $42,000 $0 $42,000 

$0 $15,000 $0 $1,500 

$0 $3,000 $0 $3,000 

$3,500 $3,500 $3,500 $0 

$0 $4,000 $0 $4,000 

$0 $2,500 $0 $2,500 

$0 $2,500 $0 $2,500 

$18,000 $0 $18,000 $0 

$7,000 $0 $8,000 $0 

$0 $0 $0 $0 

$68,500 $1,582,700 $69,500 $1,696,560 
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City of Newport Beach 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.63 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

100 100 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 

BenefirAssessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

' 

I 

i 
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Table 6.64 

City of Orange CAPITAL COSTS 
Fiscal Analysis Summary . (land, large equipment, and structures) 

DAMP· 1999/00 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing 

to DAMP Program 

Supportive of Program Administration 

(DAMP Section .2.0) $0 $0 
Litter Control 

$0 $0 
Recycling 

MUNICIPAL $0 so 
ACTIVITIES Drainage Facility 

Maintenance ${) $0 
Catch Basin Stenciling 

. 
$375 $0 

(DAMP Street Sweeping 
.... 

Section 5.0) $0 $417,500 
Environmental 

Performance so $0 
Public Property & Street 

Chemical Spill Response $0 $25,000 
Pesticide & Fertilizer 

Management $10,000 $22,000 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 
DAMP Household Hazardous # 

(Section 6.0) Waste Collection $1,500 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 
ILLICIT CONNJ Facility Inspection II 

01$CHARGE 10 & $16,750 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10_0) Eliminate Illicit Connections $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 

TOTALS $28,625 $464,500 

"" Program complete. Very few reapplications and new catch basins required 
•• Replaced entire fleet (7: 4 brush/3 vacuum) 
# Non-grant reimbursed costs for used oil recycling 
11 Increase from 1998-99 due to increased inspections 

Attributable Pre-existing 

to DAMP Program 

$0 $0 

$0 $0 

$0 $0 

$0 $0 . 
$200 $0 .. 

$0 $150,000 

$0 $0 

$0 $25,000 

$10,000 $22,000 

$0 $0 
# 

$1,500 $0 

$0 $0 

$0 $0 
,.. 

$16,750 $0 

$0 $0 

$0 $0 

$28,450 $197,000 

I 
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Table 6.65 

City of Orange OPERATIONS AND MAINTENANCE 

• Fiscal Analysis Summary 

DAMP 1999100 FY Costs Projected 2000101 Costs 

Cost Elements Attributable Pre-existing 

~ 
Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration I' 

$33,000 $6,000 $35.000 $6,000 •: 
(DAMP Section 2.0} 

0 Litter Control 

$0 $75,000 $0 $75.000 
Recycling 

MUNICIPAL $0 $2.200.000 $0 $2,200,000 
ACTIVITIES Drainage Facility 

Maintenance $0 $215,000 $0 $215,000 
Catch Basin Stenciling 

$0 $1,250 $0 $250 
(DAMP Street Sweeping 

Section 5.0) $0 $649,000 $0 $650,000 

I Environmental 

Performance $21,000 $113,500 $0 $115,000 
Public Property & Street 

I 
Chemical Spill Response $0 $64,500 $0 $65,000 

Pesticide & Fertilizer 

Management $0 $13,500 $0 $15,000 
PUBLIC N_onpoint Source 

INFORMATION Pollution Awareness $d $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $109,500 $2,500 $110,000 $3,000 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $20,000 $0 $0 $22,000 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other' Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $10,500 $0 $12,000 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS so· $0 $0 $0 

TOTALS $183,500 $3,350,750 $145.000 $3,378,250 

1: State Grant Money 

• 
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Table 6.66 

City of Orange FUNDING SOURCES 

• Fiscal Analysis Summary 
FUNDING PERCENTAGES 

DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 
! 1999-2000 2000-01 (Projected) 

GENERAL FUND 

UTILITY TAX I CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) I 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 15 15 

I 

Interest Earnings 

I Sanitation Fee 75 75 
Benefit Assessment 

Fleet Maintenance Fund 10 10 
Community Services District 

Used Oil Grant 
Water Fund 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 
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Table 6.67 

City of Placentia CAPITAL COSTS 

• Fiscal Analysis Summary (land, large equipment, and structures) 
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

{DAMP Section 2.0) $2,266 $0 $2,575 $0 
litter Control 

$0 $1,236 $0 $1,339 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $5,150 $0 $6,695 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $30,900 $30,900 ' $30,900 $103,000 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response ' $0 $0 $0 $0 
Pes_ticide & Fertilizer 

Management $0 $4,120 $0 $4,635 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $1,030 $0 $1,030 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $721 $0 $1,030 $0 
ELIMINATION Other Efforts to Identify & 

(CAMP Sec. 10.0) Eliminate Illicit Connections $515 $0 $1,030 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $35,432 $41,406 $36,565 $115,669 

e 
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Table 6.68 

City of Placentia OPERATIONS ANO MAINTENANCE 

• Fiscal Analysis Summary 
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable 1 Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $22,660 so $25,750 $0 
Litter Control 

$0 $15,450 $0 $20,600 
Recycling 

MUNICIPAL $0 $0 $0 so 
ACTIVITIES Drainage Facility 

Maintenance $0 $4,558 $0 $6,180 
Catch Basin Stenciling 

$8,755 $0 $8,755 $0 
(DAMP Street Sweeping I 

Section 5.0) $103,000 $0 $103,000 $0 
Environmental 

i 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $20,600 $0 $20,600 
Pesticide & Fertilizer 

Management $0 $3,090 $0 $3,090 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $1,545 $0 $1,545 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $6,695 $0 $72,100 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $1,339 $0 $1,545 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $5,150 $0 $6,180 $0 
ILLICIT CONNJ Facility Inspection ' 

DISCHARGE ID & $7,210 $0 $8,240 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0J Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $10,300 $5,150 $10,300 $5,150 

TOTALS $159,959 $55,543 $165,315 $127,720 
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Table 6.69 

City of Placentia FUNDING SOURCES 

• Fiscal Analysis Summary 

! 

FUNDING PERCENTAGES 

i DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 
1999-2000 2000-01 (Projected) 

GENERAL FUND 33 33 

UTILITY TAX/ CHARGES 34 34 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 
' 

33 33 

SPECIAL QISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
I 

\ Used Oil Grant 

) Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 
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City of San Clemente 
Fiscal Analysis Summary 

DAMP. 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.70 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

0 0 0 0 

0 0 0 0 

0 0 0 0 

I 

247,566 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

i 0 0 0 0 
I 

0 0 0 0 
' 
' 

247,566 0 0 0 
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City of San Clemente 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.71 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre..ixisting Attributable Pre-eiisting 

to DAMP Program to DAMP Program 

161,130 0 162,780 0 

I 

0 0 0 0 

114,200 0 124,490 0 

108,762 0 103,506 0 

18,127 0 17,251 0 

118,400 0 122,220 0 

0 0 0 0 

0 0 ' 0 0 

0 0 0 0 

o· 0 
I 

0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

54,381 0 51,753 0 
I 

0 0 0 0 

o· 0 0 0 

575,000 0 582,000 0 
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Table 6.72 

City of San Clemente 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 
Benefit Assessment 

Fleet Maintenance Fund 
Community Services District 

Used Oil Grant 
Wa.ter Fund 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

·20 21 
street sweeping street sweeoina 

16 21 
solid waste fee solid waste fee 

' 

' 

64 58 

100 100 

I 
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City of San Juan Capistrano 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Perlormance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.73 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs i Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 so $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

' 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 so $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$10.000 $0 $10,000 $10,000 

$10,000 $0 $10,000 $10,000 
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City of San Juan Capistrano 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

· Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE 10 & 

ELIMINATION Other Efforts to Identify & 

(DAMP See. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.74 

OPERATIONS AND MAINTENANCE 

199912000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$2,000 $16,000 $2,000 $16,000 

Contracted $0 $0 $0 

$6,000 $18,500 $8,000 $18,500 

$600 $0 $2,000 $0 

$6,000 $62,000 $7,000 $69,000 

$5,000 so $25,000 $0 

$500 $1,500 $500 $1,500 

$0 $11,000 ' $0 $11,000 

$100 $0 $100 $0 

$0 $0 $0 $0 

$1,700 $0 $2,000 $0 

$1,400 $0 $2,000 $0 

$300 $0 $15,000 $0 

$0 $0 $0 $0 

$500 $0 $700 $0 

$24,100 $109,000 $64,300 $116,000 
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City of San Juan Capistrano 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.75 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

70 86 

15 7 

15 7 

User Fees for Recycling a~d Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

I 

! 
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Table 6.76 

City of Santa Ana CAPITAL COSTS 

• Fiscal Analysis Summary (land, large equipment. and structures) 
DAMP· 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 so $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility I 

Maintenance $0 so $0 $0 
Catch Basin Stenciling 

$0 $0 so $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

I 

(Supportive of Planning, etc.) $0 $0 $0 $0 
\ ) REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.01 Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC i 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 

• 
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Table 6.77 

City of Santa Ana OPERATIONS ANO MAINTENANCE 
Fiscal Analysis Summary 

DAMP 1999/00 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable ' Pre~xisting Attributable Pre~xisting 

I 
to DAMP Program to DAMP Program 

Supportive of Program Administration I 

(DAMP Section 2.0) $15,000 $0 $19,000 so 
Litter Control 

$0 $0 so $0 
Recycllng 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $53,300 so $75,000 
Catch Basin Stenciling 

$5,000 so $5,000 $0 
(DAMP Street Sweeping 

Section 5.0) so $3,555,395 ' $0 $3,555,000 
Environmental 

Performance $13,313 $35,930 $13,312 $35,930 
Public Property & Street 

Chemical Spill Response $0 $1,068,000 $0 $1,125,150 
Pesticide & Fertilizer 

Management $0 $162,426 $0 $163,000 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
I 

DAMP Household Hazardous I 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $6,600 $0 ' $6,800 $0 ' 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 I 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 
I $0 $0 $0 $0 
' 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. tO.O) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS so· $0 $0 $0 

TOTALS $39,913 $4,875,051 $44,112 $4,954,080 

• 
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Table 6.78 

City of Santa Ana FUNDING SOURCES 
Fiscal Analysis Summary 

FUNDING PERCENTAGES I 

DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 
1999-2000 2000-01 (Projected) 

GENERAL FUND 26 24 

' 
! 

UTILITY TAX/ CHARGES 
I 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 
I 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 74 76 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant I 

) Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 
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Table 6.79 

City of Seal Beach CAPITAL COSTS 
Fiscal Analysis Summary (land, large equipment, and structures) 

DAMP 199912000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre.el(isting Attributable Pre.el(isting 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

{DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $7,000 $0 $7,000 
Recycling 

MUNICIPAL $0 $166,000 so $166,000 
ACTIVITIES Drainage Facility 

Maintenance $0 $45,500 $0 $50,000 
Catch Basin Stenciling 

$0 $164 $0 $164 
(DAMP Street Sweeping 

Section 5.0) $0 $98,000 $0 $99,000 
Environmental 

· Performance $3,000 $12,000 $3,000 $12,000 
Public Property & Street 

Chemical Spill Response $500 $0 $500 $0 
Pesticide & Fertilizer 

Management $0 $2,000 $0 $2,000 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $500 $0 $500 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $1,400 $0 $1,400 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $500 $0 $500 $0 
REQUIRING CONSTRUCTION BMPS 

I (Supportive of Plan Check & Inspection) I $1,000 $0 $1,000 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $10,000 $0 $10,000 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP See. 10.0) Eliminate Illicit Connections $1,000 $0 $1,000 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $500 $0 $500 $0 

TOTALS $18,400 $330,664 $18,400 $336,164 

e 

0014645



Table 6.80 

City of Seal Beach OPERATIONS AND MAINTENANCE 

• Fiscal Analysis Summary 
DAMP I 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 so $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 I 

ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $1,200 $0 $1,200 
{DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspect.ion) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & I 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
I BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 I 

TOTALS $0 $1,200 $0 $1,200 

• 
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Table 6.81 

City of Seal Beach FUNDING SOURCES 

• Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-200D 2000-01 (Projected) 

' 

GENERAL FUND 100 100 

!1 

UTILITY TAX./ CHARGES I 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 i 100 

• 
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Table 6.82 

City of Stanton CAPITAL COSTS 

• Fiscal Analysis Summary (land, large equipment, and structures) 
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

I Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) I $0 so so so 
Litter Control 

$0 so $0 $0 
Recycling 

MUNICIPAL so $0 so $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
' Catch Basin Stenciling 

I 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 i 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 I 

BMPS INCORPORATED INTO PUBLIC 

I WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS. $0 $0 $0 $0 

0014648



Table 6.83 

City of Stanton OPERATIONS ANO MAINTENANCE 

• Fiscal Analysis Summary 
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attri b Uta b I e Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration I 

$0 $0 I $0 $0 I (DAMP Section 2.0) I 

litter Control I 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $2,500 $2,500 $2,500 $2,500 
Catch Basin Stenciling 

$1,000 $0 $1,000 $0 
(DAMP Street Sweeping I 

Section 5.0) $88,000 $88,000 $88,000 $88,000 
Environmental 

' 
Performance $0 $0 $0 $0 

Public Property & Street 

Chemical Spill Response $500 $0 $500 $0 

I 
Pesticide & Fertilizer 

_ Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

I 
(Section 6.0) Waste Collection $0 $0 $0 $0 

REQUIRING NEW DEVELOPMENT BMPS 

) 
(Supportive of Planning, etc.) $0 $0 $0 $0 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $500 $0 $500 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE 10 & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $500 $0 $500 $0 i 

TOTALS $93,000 $90,500 $93,000 $90,500 
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Table 6.84 

City of Stanton FUNDING SOURCES 

• Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR !1 FISCAL YEAR 

1999-2000 
:1 

2000-01 (Projected) I 
I 

I 

GENERAL FUND 100 100 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

i 

SPECIAL DISTRICT FUND 

OTHERS (Specify) i 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 
Benefit Assessment 

Fleet Maintenance Fund 
Community Services District 

Used Oil Grant 
Water Fund 

' 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 
! • 
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Table 6.85 

City of Tustin CAPITAL COSTS 

• Fiscal Analysis Summary (land large equipment, and structures) 
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

I to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 so $0 so 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 so $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

' 
Performance $0 $20,000 $0 $140,000 

Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 so $0 $0 
) REQUIRING CONSTRUCTION BMPS 

{Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 I $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $20,000 $0 $140,000 
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Table 6.86 

City of Tustin OPERATIONS AND MAINTENANCE 
Fiscal Analysis Summary 

DAMP 1999/2000 FY Costs 

Cost Elements Attributable 

to DAMP 

Supportive of Program Administration 
. 

(DAMP Section 2.0) $34,000 
Litter Control 

$0 
Recycling 

MUNICIPAL $0 
ACTIVITIES Drainage Facility 

Maintenance $0 
Catch Basin Stenciling 

$6,000 
(DAMP Street Sweeping 

Section 5.0) ' $0 
Environmental 

Performance so 
Public Property & Street ,: 
Chemical Spill Response 

I $0 
Pesticide & Fertilizer 

Management 
' 

$0 
PUBLIC Nonpoint Source i 

INFORMATION Poilution Awareness $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 
ILLICIT CONN.I Facility Inspection 

DISCHARGE ID & $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 

TOTALS $40,000 

·includes costs for staff training and consultant services 
""Values based on 1999-2000 estimates 

Pre-existing 

Program 

$0 

$70,000 

see above 

$56,000 

$0 ... 
$235,000 

see below 
+ 

.$15,000 

$78,000 

$0 
/1. 

$34,000 

$0 

$0 

$0 

$0 

$0 

$488,000 

Projected 2000/01 Costs 

Attributable Pre-existing 

to DAMP Program . 
$34,000 $0 

$0 $70,000 

$0 see above 
u 

$0 556,000 

$6,000 $0 .... 
$0 $235,000 

i $0 see below 
+ 

$0 $15,000 .. 
$0 $78,000 

$0 $0 
/1. 

$0 $34,000 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$40,000 $488,000 

···Estimate includes driver labor costs and equipment supplies: does not include equipment maintenance or fuel costs 
+ Includes Hazardous Materials Management 
" Estimate includes $21,000 in funding from a State of California used oil recycling block grant. 

i 
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Table 6.87 

City of Tustin FUNDING SOURCES 

• Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR I, FISCAL YEAR 

1998-99 1999-00 (Projected) 

GENERAL FUND 96 96 

UTILITY TAX I CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

I 
OTHERS (Specify) 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management ! 

Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 4 I 4 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 
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Table 6.88 

City of Villa Park CAPITAL COSTS • Fiscal Analysis Summary (land, large equipment, and structures) 
DAMP· 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) so $0 so so 
Litter Control 

$0 $0 $0 so 
Recycling 

MUNICIPAL so so $0 $0 
ACTIVITIES Drainage Facility 

' 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

I Section 5.0) $0 $0 I $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

. Management $0 $0 $0 $0 
PUBLIC No.npoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & so $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.01 Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 

• 
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Table 6.89 

City of Villa Park OPERATIONS AND MAINTENANCE 

• Fiscal Analysis Summary 
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre.existing Attributable Pre.existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling ' 

' 
MUNICIPAL $0 $0 so $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 so $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 

i 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 11 

(Section 6.0) Waste Collection so $0 $0 so I 

REQUIRING NEW DEVELOPMENT BMPS 1; 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS ' 

(Supportive of Plan Check & Inspection) so $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE 10 & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS so· $0 $0 $0 

TOTALS $0 $0 $0 $0 
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Table 6.90 

City of Villa Park FUNDING SOURCES 

• Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1998-99 1999-00 (Projected) 

GENERAL FUND 100 100 

UTILITY TAX/ CHARGES 

! 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

I 

! Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

I 

TOTALS (must add up to 100%) 100 100 
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City of Westminster 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertili?:er 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other.Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.91 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

so $0 $0 $0 

so so so $0 I 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 so $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 
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City of Westminster 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL; PROJECTS 

TOTALS 

Table 6.92 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$25,000 $0 $25.000 $0 

$0 $208,180 $0 $208,180 

$0 $0 $0 $0 

$30,000 $5,400 $35,000 $5,400 

$7,000 $0 $7,000 $0 

$0 $243,000 $0 $245,000 

$0 $0 $0 $0 

$0 $12,000 $0 $12,000 

$0 $75,000 $0 $82,000 

$3,000 $0 $3,000 $0 

$23,500 $0 $30,000 $0 

$3,000 $0 $3,000 $0 

$2,500 $0 $3,500 $0 

$0 $0 $0 $0 
1' 

$0 $0 $10,000 $0 1: 

$28,000 $0 $40,000 $0 

$122,000 $543,580 $156,500 $552,580 
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City of Westminster 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX f CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.93 

FUNDING SOURC.ES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

100 100 

I 

User Fees for Recycling arid Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment ' 

Fleet Maintenance Fund 
Community Services District 

Used Oil Grant 
Water Fund 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 
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City of Yorba Linda 
Fiscal Analysis Summary 

DAMP-
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec, 10.01 Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.94 

CAPITAL COSTS 
(land, large equipment. and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP . Program to DAMP Program 

so $0 $0 $0 

$0 $0 so $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$3,000 $0 $3,200 $0 

$5,000 $0 $5,300 $0 
I 

$0 $0 so $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

D $3,000 $0 $3,000 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

so $0 $0 $0 

$5,000 so $5,300 $0 

$0 so $0 $0 

$0 $0 $0 $0 

$16,000 $0 $16,800 $0 
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City of Yorba Linda 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 

' 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

'ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10,01 Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

I 

TOTALS 

Table 6.95 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre~xisting Attributable Pre~xisting 

to DAMP Program to DAMP Program 

$0 so so $0 

! $12,000 $0 $12,500 $0 

$10,000 $0 $10,000 $0 

$25,000 $0 $25,000 $0 

$2,000 $0 $2,000 $0 

$95,000 $55,000 $95,000 S55,000 

$0 $0 $0 $0 

$0 $0 
I 

$0 $0 I 

$5,000 $5,000 $5,000 $5,000 

$2,000 $0 $2,000 $0 

$2,000 $0 $2,000 $0 

$3,000 $1,000 $3,000 $1,000 

$2,000 $0 $2,000 $0 

S3,000 $0 $3,000 $0 

$2,000 so $2,000 $0 

$6,000 $0 $6,000 $0 

$169,000 $61,000 $169,500 $61,000 J 
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City of Yorba Linda 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.96 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

75 75 

I 

User Fees for Recycling and Hazardous Waste Collection. i 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 2 2 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 23 23 

TOTALS (must add up to 100%) 100 100 

I 
I 
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Table 6.97 

Grand Totals CAPITAL COSTS • Fiscal Analysis Summary (land large equipment and structures) 
' 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre~xisting Attributable Pre~xisting 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) 2,266 0 2,575 0 
Litter Control 

0 8,236 0 8,339 
Recycling 

•! 
I 

MUNICIPAL 0 1,876,171 0 249,000 
ACTIVITIES Drainage Facility 

Maintenance 474,613 2,489,865 88,000 3,147,195 

' 
Catch Basin Stenciling 

3,375 3,344 3,400 164 
(DAMP Street Sweeping 

Section 5.0) 337,600 653,400 36,200 464,000 
Environmental 

' 
Performance 3,000 32,000 250,000 152,000 

Public Propeny & Street 

Chemical Spill Response 500 37,000 500 33,500 
Pesticide & Fertilizer 

Management 10,000 31,620 10,000 30,135 
PUBLIC Nonpoint Source 

' 
INFORMATION Pollution Awareness 3,500 0 3,500 0 

I DAMP Household Hazardous 

(Section 6.0) Waste Collection 2,900 0: 2,900 0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 43,000 6,000 50,500 6,000 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 7,030 20,000 22,030 20,000 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 33,471 0 35,080 3,000 
ELIMINATION Other Efforts to Identify & 

I 

(DAMP See. 10.01 Eliminate Illicit Connections 1,515 0 2,030 0 
BMPS INCORPORATED INTO PUBLIC ' 

WORKS CAPITAL PROJECTS 259,150 275,000 605,200. 410,000 

Totalfi 1,181,920 5,432,636 1,111,915 4,523,333 
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Table 6.98 

Grand Totals OPERATIONS AND MAINTENANCE 

e Fiscal Analysis Summary 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs I 
Cost Elements Attributable Pre-existing Attributable Pre-e,dsting I 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

{DAMP Section 2.0) 796,409 1,447,564 744,715: 1,451,816 
Liner Control 

19,207 2,525,392 18,463 3,186,427 
Recycling 

i MUNICIPAL 181,510 15,081,601 194,490 15,613,378 
ACTIVITIES Drainage Facility 

Maintenance 1,312,237 5,466,985 1,141,428 5,185,163 
Catch Basin Stenciling 

I 
! 73,277 11,121 75,519 27,050 

(DAMP Street Sweeping 

Section 5.0) 848,400 13,434,624 1,008,220 13,726,042 
Environmental I 

Performance 40,652 191,430 152,812 192,930 
Public Property & Street 

Chemical Spill Response 14,000 2,472,740 14,600 2,639,321 
Pesticide & Fertilizer 

Management 156,800 2,088,171 164,740· 3,198,206 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 1,541,551 3,500 543,645 0 
DAMP Household Hazardous ' 

(Section 6.0) Waste Collection I 147,793 602,236 171,500 623,306 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 43,356 26,148 47,085 21,305 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 60,099 31,856 54,659 50,904 
ILLICIT CONNJ Facility Inspection 

DISCHARGE 10 & 357,656 0 383,981 0 
ELIMINATION Other Effons to Identity & 

(DAMP See. 10.0J Eliminate Illicit Connections 64,818 1Q,5QQ I 79,375 12,000 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 85,300 5,150 181,500 5,150 

Totals 5,743,065 43,399,018 4,976,732 45,932,998 

0014664



Table 6.99 

Grand Totals AVERAGE FUNDING SOURCES 
Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1998-99 1999-00 (Projected) 

' 
GENERAL FUND I 65.6% 65.7% 

UTILITY TAX I CHARGES 2.3% 2.0% 

SEPARATE UTILITY BILLING ITEM 

' GAS TAX 8.7% i 8.4% 

I 

SPECIAL DISTRICT FUND 4.9% 4.8% ! 

OTHERS (Specify) 1.0% 1.5% 
User Fees for Recycling and Hazardous Waste Collection 0.0% 0.0% 

Integrated Waste Management 0.5% 0.5% 
lntere~t Earnings 0.0% 0.0% 
Sanitation Fee 5.0% 5.0% 

Benefit Assessment 2.7% 2.7% 
Fleet Maintenance Fund 0.3% 0.3% 

Community Services District 0.5% 0.5% 
Used Oil Grant 0.3% 0.3% 

Water Fund 0.4% 0.6% 
Sewer & Storm Drain Maintenance Fee 6.8% 6.6% 

TOTALS (must add up to 100%) 99.2% 99.2% 
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Table 6.100 Shared and Individual NPDES Stormwater Program 

Expenditures (1995-2000) 

Actual Shared Cost Total Individual Cost Expenditures 
Expenditures Attributable to DAMP 

1995-96 $748,980 N/A 

1996-97 $809,602 $2,625,025 

1997-98 $945,241 $2,634,848 

1998-99 $758,439 $3,470,398 

1999-00 $943,067 $6,924,985 

2000-01 $1,089,397 NIA 

• Total Individual Expenditures represent only those costs attributable to the DAMP 
• The 2000-01figure is a projected expenditure estimate 
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Figure 6.1 Shared and Individual NPOES Stormwater Program Expenditures (1995-2000) 
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7.0 PROPOSED PLAN OF ACTIVITIES 

The 2000 DAMP, which is being submitted as Volume 2 of 4 of the ROWD, represents the 
Permittees proposed plan of activities. The plan proposes a wide range of continuing and 
enhanced Best Management Practices (BMPs) which will be implemented over Third Term 
Permit period. Within each section of the DAMP, there is a discussion regarding the 
regulatory requirements, the development, implementation, modifications and performance 
commitments for the program element. In order to develop an effective NPDES 
Stormwater Program, careful consideration was given to the objectives and importance of 
each element. 

- 67 -
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GLOSSARY 

1993 DAMP 
A document required under the First Term Permits issued by the Santa Ana and 
San Diego Regional Boards. This document is the principal policy and guidance 
document for the countywide NPDES Stormwater Program 

2000 DAMP 
An updated version of the 1993 DAMP. Submitted in draft fonn as the proposed plan for 
the 2000 Report of Waste Discharge submittal. 

Annual Status Reports 
The NPDES Permits require the submittal of an Annual Status Report to the 
Regional Board and EPA on November 15th of each year. 

Best Management Practice 
Best practical and economically achievable measures to control the addition of 
pollutants to the waters of the United States through the application of pollution 
control practices, technologies, processes, siting criteria, operating methods, or 
other alternatives. 

Clean ~'ater Act and Amendments 
The Federal Pollution Control Act (Public Law 92-500), as amended (33 U.S.C. 
1251 et seq.). Federal regulation mandating a National Pollutant Discharge 
Elimination System permit for discharges into the Waters of the United States. 
The goals of the act are to restore and maintain the chemical, physical and 
biological integrity of the nation's waters. 

First Term Permits 
The Regional Boards issued Municipal Stormwater Permits No. CA 8000180 and 
No. CA O 108740 to the Permittees in 1991 for the period from 1991 - 1996. 

General Construction Permit 
The NPDES general permit for stormwater discharges associated wi.th 
construction activity. SWRCB Order No. 99-08 DWQ, NPDES General Permit 
No. CAS000002 or its subsequent replacement. 

General Industrial Permit 
The NPDES general permit for stormwater discharges associated with industrial 
activity. SWRCB Order No. 97-03 DWQ, NPDES General Permit No. 
CASOOOOOl or its subsequent replacement. 
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GLOSSARY (cont'd) 

Illegal Discharge 
Any discharge to a municipal separate storm se,ver that is not composed entirely 
of stormwater and that is not covered by an NPDES permit or identified in the 
NPDES Stormwater permit as an allowed discharge. 

Ulicit Connection 
Any man -made conveyance or drainage system, pipeline, conduit, inlet or outlet, 
through which the d.ischarge of any pollutant to the stormwater drainage system 
occurs or may occur. 

Implementation Agreement 
The agreement underpinning County and city cooperation and which establishes 
the responsibilities of each Permittee and a funding mechanism for the shared 
costs of the Program. 

Maximum Extent Practicable 
To the maximum extent possible, taking into account equitable consideration of 
synergistic, additive and competing factors; including, but not limited to, gravity 
of the problem, fiscal feasibility, public health risks,. societal concerns and social 
benefits. 

National Pollutant Discharge Elimination System (NPDES) Municipal Stormwater 
Permit 

A provision of the CW A, section 402, that identifies municipal storm water as a 
point source subject to regulation under the NPDES Permits. 

NPDES Stormwater Program 
The program designed by the Orange County Permittees for compliance with the 
NPDES permits. 

Permittees 
The cities of Anaheim, Brea, Buena Park, Costa Mesa, Cypress, Dana Point, 
Fountain_ Valley, Fullerton, Garden Grove, Huntington Beach, Irvine, Laguna 
Beach, Laguna Hills, Laguna Ni.guel, Laguna Woods, La Habra, La Palma, Lake 
Forest, Los Alamitos, Mission Viejo, Newport Beach, Orange, Placentia, Rancho 
Santa Margarita, San Clemente, San Juan Capistrano, Santa Ana, Seal Beach, 
Stanton, Tustin, Villa Park, Westminster, and Yorba Linda; the County of 
Orange; and the Orange County Flood Control District and any subsequently 
incorporated cities that become subject to the NPDES permit. Each Pennittee is 
individually responsible for the implementation of the program elements within 
its jurisdiction . 
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GLOSSARY (cont'd) 

Permittee Committee 
The committee made up of representatives from each of the Permittees that 
provides the overall guidance for the NPDES Stormwater Program. 

Point Source 
Any discemable, confined, and discrete conveyance, including any conduit pipe, 
ditch, channel, sewer, tunnel, vessel, or other floating craft from which pollutants 
are or may be discharged. 

Principal Permittee 
The County of Orange is the Permittee designated with the responsibility to 
manage the NPDES Municipal Stormwater Program on behalf of the Perrnittees. 

Regional Water Quality Control Boards 
The Santa Ana and San Diego Regional Water Quality Control Boards are agencies that 
implement and enforce Clean Water Act Section 402(p) NPDES permit requirements, 
and are issuers and administrators of these permits· on behalf of EPA within Orange 
County. 

Report of \Vaste Discharge 
Constitutes the application to the R WQCB for the Third Term NPDES permit. 
The ROWD presents the compilation of data from the current and previous permit 
terms and describes the proposed plan for future activities. 

Santa Ana Board 
The Regional Board that issues the NPDES Municipal Storrnwater Permit for 
Orange County from the northern Los Angeles County border down to 
approximately El Toro Road. Its jurisdiction includes the cities of Anaheim, 
Brea, Buena Park, Costa Mesa, Cypress', Fountain Valley, Fullerton, Garden 
Grove, Huntington Beach, Irvine, La Habra, La Palma, Lake Forest, Los 
Alamitos, Newport Beach, Orange, Placentia, Santa Ana, Seal Beach, Stanton, 
Tustin, Villa Park, Westminster, and Yorba Linda. 

San Diego Board 
The Regional Board that issues the NPDES Municipal Storrnwater Permit for 
Orange County from approximately El Toro Road down south to the San Diego 
County border. Its jurisdiction includes the cities of Dana Point, Laguna Beach, 
Laguna Hills, Laguna Niguel, Laguna Woods, Mission Viejo, Rancho Santa 
Margarita, San Clemente and San Juan Capistrano . 
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GLOSSARY (cont'd) 

Second Term Permits 
The Regional Boards re-issued the Municipal NPDES Stormwater Permits in 
1996 Santa Ana Region CASO I 08740 and San Diego Region CAS618030, which 
covered the time period from 1996-2001. 

State Water Resources Control Board 
State agency that sets statewide policy for the nine Regional Water Quality 
Control Boards. 

Total Maximum Daily Loads (TMDL) 
A written, quantitative plan and analysis for attaining and maintaining water 
quality standards in all seasons for a specific waterbody and pollutant. 

Third Term Permits 
The Regional Boards will re-issue the NPDES Stormwater Permits in 2001. They 
will cover the time period from 2001-2006. 

Water Quality Planning Process 
Systematic and detailed evaluation of the impacts of urban water quality on 
beneficial uses to determine or val.idate that actual impairments exist that warrant 
corrective action . 
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EXECUTIVE SUMMARY 

This document details the Drainage Area Management Plan (DAMP) to be implemented 
by the County of Orange, Orange County Flood Control District and incorporated cities 
(Permittees). The 1993 DAMP was updated in order to reflect the current status of the 
NPDES Stormwater Program within Orange County as well as to provide the future 
direction to the program for the Third Term Permit (2001-2006). 

Since the DAMP is the result of a comprehensive planning process it will continue to 
undergo revision as new information, particularly water quality data, becomes available. 
Through this DAMP, the Perrnittees intend to continue to improve existing stormwater 
quality management practices and, where necessary, to address identified problems and 
to implement new practices. 

The DAMP revision has been formulated with the following objectives in mind: 

• Address the requirements of the Second Term Permits and commitments of the 1994 
Report of Waste Discharge; 

• Provide the future direction for the program for the Third Term Permit; 
• Ensure effective public participation anp support; 
• Focus on problems identified through monitoring; 
• Utilize available resources effectively; 
• Implement public education as a central program component; 
• Detect and eliminate illicit connections/illegal discharges; 
• Evaluate opportunities and implement projects for retrofitting existing structures as 

identified through the watershed planning process; 
• Verify Best Management Practices (BMPs) designs and effectiveness through 

experience, research and demonstration projects; and 
• Develop plans on a watershed basis. 

Private and public sector representatives participated in developing the stormwater 
pollutant control programs described within this DAMP. Throughout the DAMP's 
evolution, the document will be available for public review and comment. Overall 
program guidance will be provided by the Permittees. 
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1.0 INTRODUCTION 

This document outl.ines Orange County's Drainage Area Management Plan (DAMP) to be 
implemented during the Third Tenn Permit period (2001 - 2006) by the cities of 
Anaheim, Brea, Buena Park, Costa Mesa, Cypress, Dana Point, Fountain Valley, 
Fullerton, Garden Grove, Huntington Beach, Irvine, Laguna Beach, Laguna Hills, Laguna 
Niguel, Laguna Woods, La Habra, La Palma, Lake Forest, Los Alamitos, Mission Viejo, 
Newport Beach, Orange, Placentia, Rancho Santa Margarita, San Clemente, San Juan 
Capistrano, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and Yorba 
Linda; the County of Orange; and the Orange County Flood Control District within the 
Orange County storm water drainage system. Any newly incorporated cities and other 
agencies will be included in the implementation process if they choose to participate in 
the Orange County Municipal National Pollutant Discharge Elimination System 
Stormwater Program (subsequently referred to as the NPDES Stonnwater Program). 

The stormwater pollution control effort, of which this DAMP is a part, is the resu1t of 
almost thirty years of legislative effort beginning with the 1972 Federal Water Pollution 
Control Act, subsequently known as the Clean Water Act (CW A). The CW A established 
the NPDES Stonnwater Program and required the Environmental Protection Agency 
(EPA) to issue regulations to be effective by 1983 that include stonnwater runoff from 
rainfall. 

Due to court decisions and the overriding need to address stormwater, Congress passed a 
Clean Water Act Amendment in 1987, the Water Quality Act, which brought stormwater 
discharges into the NPDES Program. Subsequent regulations were issued by EPA on 
November 16, 1990. 

In response to those regulations, in 1990 the County of Orange (subsequently singularly 
referred to as the Principal Perrnittee), the Orange County Flood Control District and 
incorporated cities (all three collectively referred to as Perrnittees) obtained NPDES 
Stormwater Permits No. CA 8000180 and No. CA 0108740 (subsequently referred to as 
the First Term Permits) from the Santa Ana and San Diego Regional Water Quality 
Control Boards (subsequently referred to as the Santa Ana Board, the San Diego Board or 
collectively as the Regional Boards). In 1996, the First Term Permits were replaced by 
Permit Nos. CAS0108740 and CAS618030 (subsequently referred to as the Second Term 
Penn.its). 

The April 1993 version of the DAMP (subsequently referred to as 1993 DAMP) was 
prepared in compliance with the specific requirements of the First Tenn Permit. The 
September 2000 update of the DAMP (subsequently referred to as 2000 DAMP) has been 
completed to address the requirements of the Second Term Permits, and to incorporate 
the programs developed since 1993. The plan proposes a wide range of continuing and 
enhanced Best Management Practices (BMPs) and control techniques, which will be 
implemented over the upcoming 2001 - 2006 permit period (subsequently referred to as 
the Third Term Permit) . 

Draft Drainage Area Management Plan 2nd Edition 
September 2000 
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The non-topographic boundary between Orange County and adjoining counties could 
result in certain Permittees being subjected to flows originating from areas that are 
subject to separate NPDES mWlicipal stormwater permits issued by the Regional Boards. 
This DAMP is applicable only to stormwater permits issued by the Regional Boards for 
areas of Orange County, although certain Permittees could be impacted adversely by 
flows from drainage areas from neighboring counties (Section 2.2.8). The common 
drainage issues with Orange, Riverside and San Bernardino counties have begun to be 
addressed during the Second Term Permit period through joint participation in integrated 
monitoring and research programs (Section 11.3.3). 

1.1 Description of Drainage Area and Climate 

Orange County has an area of 500,000 acres, beginning on a coastal plain and rising to an 
elevation of over 5,000 feet in the Puente Hills and Santa Ana Mountains to the north and 
east. Before urbanization, which began in the early l 950's, Orange County was drained 
by ephemeral streams and agricultural drainage ditches which were dry most of the year 
and carried measurable flow primarily during short duration flash floods and longer 
duration general winter storms. 

As urbanization progressed, man-made agricultural drainage ditches were enlarged to 
flood control channels and the few natural streams such as Santa Ana River, San Diego 
Creek and San Juan Creek were constrained within levees to provide flood protection. 
Ephemeral flows in some of the man-made and natural channels have been replaced with 
continuous low flows from urban and agricultural irrigation. 

Orange County's climate has hot dry summers and mild winters. Nearly all the annual 
precipitation falls in only a few storm events between October and April. During times 
of drought, it is not unusual for years to pass between major rainfalls. Precipitation 
results from three distinct mechanisms. The most important is the convergence 
mechanism associated with general winter storms originating in Alaska and picking up 
moisture as they travel south and east. 

The second major precipitation mechanism is orographic lifting where moist air masses 
are deflected upward by local mountains, releasing rain. Orographic rainfall is also 
associated with winter rainfall. The third precipitation mechanism, which can cause 
extremely intense local precipitation, is the convective thunderstorm. One of the most 
intense convective rainfall events of record in Southern California dropped 11 inches of 
rainfall in about 80 minutes. On occasion, unstable tropical air masses move in from the 
south and produce rainfall. These tropical air masses combine convergence mechanisms 
with convective mechanisms to produce intense thunderstorms. 

Draft Drainage Area Management Plan 2nd Edition 
September 2000 
Version 9/1/00 
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• This definition set the foundation for the NPDES Stormwater Program and places upon 
the Permittees the continuing responsibility of weighing economic, societal, and equity 
issues as they define the policies and standards to be employed in implementing the 
program. 

1.3 Objectives of the Drainage Area. Management Plan 

The main objectives of the DAMP are to fulfill the commitment of the Permittees to 
present a plan that satisfies NPDES permit requirements and to evaluate the impacts of 
urban stormwater quality on the beneficial uses. 

There are a number of important public policy issues which have influenced the 
Permittees in framing this DAMP and \Vhich consequently define the objectives. 
Resources, both public and private, are limited and public support is essential. In 
implementing this program it is the intent of the Permittees to proceed in a measured, 
deliberate way designed to obtain the ma,ximum benefit for the resources expended and to 
secure maximum public awareness, understanding and support. 

The Permittees are aware that a successful stormwater quality management program 
depends on the awareness, commitment, cooperation and support of the various segments 
of the public, including businesses, industry, development, utilities, environmental 
groups, institutions, homeowners and the general public. Accordingly, it is a continuing 
objective of the plan to assure an open planning process, with ample opportunity for 
public participation and meaningful consideration of the input obtained. 
Accomplishment of this objective will be furthered by the management structure 
provided herein and by public meetings, hearings, workshops as part of the planning and 
decision making process. 

The Permittees are committed to implementing a strategic and comprehensive public 
education program as a central program component in order to continue to raise the level 

· of public awareness and, at the same time, improve the protection of urban stormwater 
quality. 

The Permittees are committed to maintaining the integrity of the receiving waters and 
their ability to sustain beneficial uses. As such, the Permittees have designed and 
implemented a countywide baseline stormwater management program in order to be able 
to continually re-assess the conditions of the waters within Orange County and help 
determine the impact, if any, of urban stormwater quality to those beneficial uses. 

This baseline effort is complimented by the water quality planning initiative efforts, 
which focus resources on the impacts of urban storm water on beneficial uses, to assure 
that problems receive the available resources and attention. The Permittees have begun 
to prioritize these initiatives (Section 3 .3 .l and 11.4) and will continue to analyze and 
evaluate the existing and future baseline monitoring program data to identify those 
watersheds exhibiting the most urgent need for attention. 

Draft Drainage Area Management Plan 2nd Edition 
September 2000 
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• The Permittees presently own and operate an extensive system of flood control, drainage, 
recreational, habitat and greenbelt corridor facilities. Some of these have already been 
modified to yield regional water quality benefits while still safely and reliably performing 
their primary function. The Perminees will continue to evaluate opporrunities to 
incorporate stormwater quality features into existing flood control structures in each 
Orange County watershed as they are designed and/or identified through the water quality 
planning process (Section 3.3.1 ). 

The Permittees have considerable experience and expertise in the planning, design and 
operation of flood control and drainage systems. They are familiar with the regional 
watershed approach to drainage planning and they are aware of the economic benefit of 
regional flood control facilities. The Permittees will continue to approach the runoff 
water qual.ity management program on the same regional watershed basis, guided by the 
priorities as identified through the water quality monitoring program. 

Research, technical and engineering design data indicate that pollution prevention and 
removal design parameters for storm.water are still in a devel.opmental phase. The 
Pennittees will continue to investigate and verify the effectiveness of the various 
treatment BMP designs through experience, research and demonstration projects. 

The Permittees will continue to vigorously detect and eliminate illegal discharges and 
illicit connections into the storm drain system. 

Since the majority of the aquatic resources within Orange County are in marine or 
estuarine habitats, the Permittees are committed to participating in various regional 
research and/or monitoring programs which provide unique opportunities to gather 
valuable information about the impact on these habitats and place them in a larger 
regional context. 

The 2000 DAMP is the principal policy and guidance document for the countywide 
NPDES Stormwater Program. The DAMP describes the programs that will serve to: 

1. Provide the framework for the program management activities and plan development 
(Section 2.0 and Section 3.0); 

2. Provide the legal authority for prohibiting unpermitted discharges to the storm drain 
system and for requiring BMPs in new development and significant redevelopment 
(Section 4.0); 

3. lmprove existing pollution prevention and removal BMPs to further reduce the 
amount of pollutants entering the storm drain system. (Section 5.0); 

4. Educate the public about the issue of urban stormwater and non-stormwater pollution 
and obtain their support in impl.ementing pollution prevention BMPs (Section 6.0); 

Draft Drainage Area Management Plan 2nd Edition 
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• 5. Ensure that all new development and significant redevelopment incorporates 
appropriate post construction nonstructural and structural BM:Ps and evaluate 
"special" structural BMPs to address specific water quality problems as identified 
through the water quality planning process. (Section 7.0); 

6. Ensure that construction sites implement pollutant control practices that address 
control of construction related pollutants including erosion and sediment control and 
on-site hazardous materials and waste management (Section 8.0); 

7. Identify industrial stormwater dischargers in Orange County and notify them of State 
Industrial stormwater permit requirements (Section 9.0); 

8. Detect and eliminate unpermitted discharges and illegal connections to the municipal 
storm drain system (Section 10.0); 

9. Conduct a stormwater monitoring program to identify areas with water quality 
problems, to assist in the prioritization of watersheds for analysis and planning, and to 
assist in the prioritization of pollutants to facilitate the development of specific 
controls to address these problems (Section 11.0); and 

10. Address the special focus within the Newport Bay/San Diego Creek watershed due to 
its impaired status and the resulting development of TMDLs for sediment, nutrients, 
bacteria and toxics (Section 12.0). 

1.4 Development of the DAMP 

The federal regulations ( 40 CFR 122.26 ( d)(2)(iv)(A-D)) require the implementation and 
maintenance of control measures to reduce pollutants from runoff or urban storm water 
discharges from the following areas: 

• Runoff from commercial and residential areas; 
• Runoff from industrial sites; 
• Runoff from construction sites; and 
• Non-storm water discharges. 

According to the regulations, an overall drainage area management program shall include 
a comprehensive planning process incorporating public participation and 
intergovernmental cooperation. The drainage area management program shall also meet 
the MEP standard of pollutant control, describe priorities for implementing controls on a 
system wide basis, watershed basis, jurisdiction basis, or on individual outfalls. 
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The resulting DAMP incorporates a wide range of BMPs, which have been implemented 
and reported on since the inception of the program in 1990. This section describes the 
emphasis and development of the NPDES Stormwater Program during each permit term 
and defines: 

• The BMPs that were developed and implemented during the First Term 
Permit; 

• The BMPs that were developed and implemented during the Second Tenn 
Permit; and 

• The BMPs with ongoing implementation and expanded emphasis during the 
Third Term Pem1it. 

The BMPs that are listed below include a reference to the section in the DAMP that 
provides the basis for that activity and where it is further described. 

1.4.1 First Term Permit: DAMP Emphasis and Accomplishments 

The 1993 DAMP defined a management structure for the Permittees' compliance effort, a 
formal agreement to underpin cooperation, and detailed municipal efforts to develop, 
implement, and evaluate various BMPs. 

The DAMP was formulated using the accepted framework for water quality planning, 
specifically,'a systematic and iterative process of defining goals, assessing existing 
conditions, setting priorities, selecting near-term BMPs, implementing near-term 
program, and assessing program effectiveness. The First Term Permit schedule for 
completing this process reflected the congressional expectation of expeditious program 
implementation and was completed in two years resulting in the 1993 DAMP. 

The overriding objective of DAMP development was compliance with the federal 
requirements and the schedule of the NPDES permits. The DAMP was thus the product 
of an abbreviated water quality planning effort, and control program elements were 
selected based upon the review of literature and other non-point source control .initiatives, 
rather than an understanding of identified water quality problems. 

The specific DAMP accomplishments achieved during the First Term Pem1it include the 
following programs which were developed and subsequently implemented. The 
references at the end of each item refer to the 2000 DAMP unless otherwise noted. 

l. Establishment of program management structure and adoption and revision of the 
lmplementati.on Agreement (Section 2.0 and Appendix C and D); 

2. Development of Model Water Quality Ordinance and Enforcement Consistency 
Guide (Section 4.0 and Appendix E); 

3. Development of a Water Pollution Enforcement Implementation Plan ( l 993 DAMP 
Appendix E); 

4. Development of public agency activity BMP program. (Section 5.0); 
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5. Evaluation of existing litter regulations (Section 5.3.1); 
6. Evaluation of existing street sweeping schedules (Section 5.3.5); 
7. Development of common public pesticide and ferti.lizer use guidelines (Section 5.3.9 

and Appendix F); 
8. Development of recommended and extended conditions of approval for BMPs for 

new development and significant redevelopment and industrial/commercial 
construction sites of 1-5 acres and initial training of County and city staff in same 
(Section 7.2 and Appendix G). The measures consist of: 

a) Non-structural and structural BMPs on specified new development and 
significant redevelopment; 

b) Special notes on grading and building plans for industrial/commercial 
construction operations (1-5 acres); and " 

c) Proof of coverage by State General Construction Permit(s) for private grading 
and building permit applicants (>S acres); 

9. Development and conductance of a workshop for development industry on Appendix 
G implementation (Section 7 .2 and Appendix G); 

l 0. Development of recommended BMPs for public works construction and initial 
training of County and city staff in same (Section 8.0 and Appendix H). The 
measures consist of: 

a) Use of "Standard Specifications for Public Works Construction" (the "Green 
Book") provisions as base-line standards for public new construction less than 
5 acres; and 

b) SWPPPs on public new construction and ground surface alteration (>5 acres); 
I 1. Completion of industrial discharger notification (Section 9 .3 and Appendix I); 
12. Development of criteria and conductance of inspections of the separate municipal 

storm drain systems to identify and eliminate all illegal or illicit storm drain 
connections. (Section 10.4.1 and Appendix J); and 

13. Development of a water quality monitoring program (Section 11.0 and 1993 DAMP 
Appendix K). 

1.4.2 Second Term Permit: DAMP Emphasis and Accomplishments 

The progran1 management structure and the BMPs developed during the First Term 
Permit and subsequently incorporated into the 1993 DAMP were the basis of the 
compliance effort during the Second Term Permit period. In addition, the Permittees also 
initiated several water quality planning efforts in the Talbert/Lower Santa Ana River, 
Newport Bay and Aliso Creek watersheds. These priority water quality planning 
initiatives have helped identify and better understand site-specific urban water quality 
problems in Newport Bay (nutrients) and Aliso Creek (bacteria) and Talbert/Lower Santa 
Ana River (bacteria). The Permittees intend to bring the experience that is gained from 
these initiatives to other watersheds based on a rolling priority list. 
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Through the ongoing implementation of the DAMP and the initiation of water quality 
planning efforts, the Perminees continued to improve existing stormwater quality 
management practices, identify current water quality problems, implement remedial 
measures and implement new practices preventing future receiving water quality 
problems. 

The specific DAMP accomplishments achieved during the Second Term Permit period 
are as follows. The references to the DAM:P Sections and/or Appendices correspond to 
the 2000 DAMP unJess otherwise noted. 

l. Coordination of activities with other public agencies within and adjacent to Orange 
County having programs or activities that have an impact on storrmvater quality (state 
and regional transportation agencies, cities, counties, flood control districts, water 
districts, sanitation districts, etc.) (Section 2.2.9); 

2. Modification of existing flood control facilities in order to provide additional water 
quality benefits. Implemented retrofits include channel stabilization, sediment basins 
and debris booms (Section 3.2 and Section 12.0); 

3. Certification that the Permittees have adopted and are implementing the Water 
Quality Ordinance and accompanying Enforcement Consistency Guide (Section 4.3 
and Appendix E); 

4. Conductance of investigator training on Model Water Quality Ordinance and 
Enforcement Consistency Guide (Appendix E). 

5. Conductance of a review of street sweeper effectiveness studies and provided a 
recommendation that all Permittees apply a standard of pollutant removal 
effectiveness to the purchase of any new equipment (Section 5.3.5); 

6. Development, implementation and provision of training for an envi.ronmental 
performance reporting program for fixed public facilities (initially those facilities 
whose operations include hazardous materials storage, waste storage and vehicle and 
equipment maintenance) (Section 5.3.6); 

7. Devel.opment of a long term public and business education strategy (Section 6.3.2 and 
Appendix L); 

8. Development of BMP guidance for the control of those potentially polluting activities 
not otherwise regulated by any agency (mobile detailing, automotive service centers, 
restaurants, pool maintenance activities) (Section 6.3. l ); 

9. Establishment and promotion of a single phone line for all county public water 
pollution phone calls (Section 6.3.1); 

IO. Conductance of a joint outreach program with Orange County Sanitation District, 
Orange County Health Care Agency and Orange County Integrated Waste 
Management, to ensure that a consistent message on stonnwater pollution prevention 
is brought to the public (Section 6.3.1); 

1 I. Certification that Appendix G was implemented (Section 7 .O); 
12. Development and conductance of training for city planners on Appendix G 

implementation (Section 7.0 & Appendix G); 
13. Certification that Appendix H was implemented (Section 8.0); 
14. Development and conductance of training for grading, building and public works 

construction inspectors (Section 8.0 & Appendix H); 
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15. Submittal of a report of the findings and schedule for elimination for the 
detection/elimination of illicit connections (Section 10.4. l ); 

16. Development of a training program for staff of existing industrial inspection 
programs (Section 10.3 .1 ); 

I 7. Submittal of an evaluation report to the Regional Water Quality Control Board, Santa 
Ana Region addressing the urban nutrients in the Newport Bay Watershed (Section 
12.0 and Appendix N); 

18. Participation with neighboring counties in the regional Southern California Coastal 
Water Research Project (SCCWRP) 1998 Southern California Bight Study (Section 
11.3.3); and 

19. Completion of a revised water quality monitoring program to meet new monitoring 
objectives (Section 11.3.3 and Appendix K). 

1.4.3 Third Term Permit: DAMP Emphasis 

During the Third Term Permit period the emphasis of the program will continue to 
provide for equitable consideration of all DAMP objectives. This consideration involves 
the use of a strategic framework of water quality planning and BMP investigation and is a 
systematic and iterative process of: 

1. Implementing additional BMPs and revising current BMPs based upon site 
specific urban water quality problems, technical, institutional and economic 
feasibility and the protection of beneficial uses of the receiving waters; 

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

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

This approach is consistent with the intent of the Permittees to reduce the discharge of 
pollutants to the·MEP and that the 2000 DAMP represents a further step in a 
comprehensive planning process rather than the culmination. 

By applying this systematic and iterative process, the Permittees i.ntend to further 
improve existing urban stormwater quality management practices, better understand 
water quality problems and implement remedial measures in order to protect the existing 
water quality as \:veil as problem areas. The comprehensive planning approach for the 
Third Term Permit period therefore consists of: 

• Continuing the effective stormwater control programs already established and 
implemented during the First and Second Term Permits (Section 1.4.1 and 
1.4.2); 

• Making revisions to specific BMPs that were developed or implemented 
during the First and Second Term Permits; and 

• Developing additional BMPs and/or expanding the emphasis of current BMPs 
during the Third Term Permit. 
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Continuation of First and Second Term BMPs 

The BMPs that were developed during the First and Second Tenn Permits that will be 
carried forth into the Third Term Permit period are as listed below: 

l. Coordination of activities with other public agencies within Orange County having 
programs or activities that have an impact on urban stormwater quality (state and 
regional transportation agencies, cities, counties, flood control districts, water 
districts, sanitation districts, etc.) (Section 2.2.9) 

2. Evaluation of existing flood control facilities for modification to provide water 
quality benefits identified through the water quality planning process (Talbert/Lower 
Santa Ana River, Newport Bay/San Diego Creek, Aliso Creek watersheds) (Section 
3.3.l and Section 11.4); 

3. Implementation of the long term public and business education strategy elements 
(Section 6.3.2); 

4. Development of BMP guidance for the control of those potentially polluting activities 
from non-fixed facility businesses not otherwise regulated by any agency. These 
businesses include, but are not limited to, mobile detailers, carpet cleaners, 
commercial landscapers and general contractors (Section 6.3.2); 

5. Evaluation of.cost-effective "special" structural BMPs that may help further reduce 
levels of nutrients and bacteriological indicators as identified by the water quality 
planning injtiatives in the Talbert/Lower Santa Ana River, Newport Bay and Aliso 
Creek watersheds (Section 7 .2 and Section 11.4); and 

6. Continuing participation in the Regional Research/Monitoring program that is being 
conducted with the neighboring counties, SCCWRP and three Southern California 
Regional Boards (Section 11.3.3) 

Program Modifications and BAf P Emphasis 

Within each section of the DAMP, there is a discussion regarding the development of the 
progran1 and the foundation of each NPDES Stormwater Program element. In order to 
develop effective program modifications for the Third Term Permit period, careful 
consideration was given to the objectives of the program and the relative importance of 
each element. 

Performance Commitments for each program element were developed and are included 
within each section of the DAMP to help provide consistency among the programs, 
define requirements for permit compliance and measure performance. The new or 
emphasized BMPs and the performance commitments are included at the end of each 
section. These modifications and commitments are summarized in Appendix A. The 
dates provided within the performance commitments are based upon some elements that 
may be out of the Permittees' control such as the date of the adoption of the Third Term 
Permit and the completion of the state BMP manuals. As a result, any necessary 
modifications to the dates provided herein shall be reported in the Annual Status Reports . 
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The key performance commitments in the DAMP are: 

• An evaluation and revision of the program management structure and 
Implementation Agreement; 

• Systematic watershed assessments to evaluate opportunities to configure or 
reconfigure channel segments to address the impacts of urban water quality on 
beneficial uses; 

• An evaluation of extending the Environmental Performance Reporting 
Program into contracts, leases and municipal field operations; 

• Formalized training elements; 
• The establishment of a public education committee; 
• Implementation of the comprehensive public and business education strategy; 
• Re-establishment of the New Development Task Force to evaluate the need to 

revise Appendix G based on the updated California Storrnwater BMP 
Manuals; 

• The establishment of a new development/significant redevelopment water 
quality management plan verification program; 

• An evaluation of the need for a Model Erosion Control Ordinance; 
• An eyaluation of opportunities to outreach to those industrial facilities that 

need to obtain coverage under the State General Industrial Permit; 
• The establishment of authorized inspector quarterly meetings; 
• An evaluation of the need to revise the procedures and practices for sewage 

spill response; 
• Future participation in additional regional monitoring and research 

cooperative programs; 
• A re-evaluation and revision of the water quality monitoring program; and 
• A modification to the implementation of the Newport Bay/San Diego Creek 

watershed nutrient program requirements. 

Progress and refinement of these modifications and commitments will be reported on in 
the NPDES Annual Status Reports (subsequently referred to as Annual Status Reports). 
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2.0 PROGRAM MANAGEMENT 

2.1 lntroduction 

The management activities for the NPDES Stormwater Program include providing 
administrative and technical support for the Permittees and the Technical Advisory 
Committee (TAC); developing and executing inter-governmental agreements necessary 
for program implementation; developing reports and other materials required by NPDES 
permits; developing budgets and fiscal analyses; reviewing and developing policy 
positions and representing the NDPES Stormwater Program before appropriate agencies; 
developing BMPs; planning activities needed to direct the program; and program 
coordination with all affected local government agencies. 

A more detailed discussion of these management tasks is provided below. In the Third 
Term Permit period, annual reporting will additionally include those new commi.tments in 
Section 2.3. 

2.2 Major Management Activities 

2.2.1 Decision Making 

During the First and Second Term Permit periods, the designated Permittee 
representatives provided the overall guidance to the NPDES Stormwater Program, 
including votes where necessary. During the Third Term Permit period this group will 
continue to function in the same manner, and will subsequently be referred to as the 
Permittee Committee. This Committee shall periodically evaluate the need for creating 
standing sub-committees and ad hoc committees required to accomplish the objectives of 
the NPDES Stormwater Program. 

The Technical Advisory Committee (TAC) will continue as a standing sub-committee for 
policy direction, program development and implementation. During the first t\;i,10 permit 
terms, the TAC was comprised of one City Engineer, or selected representative, from 
each of the County Supervisorial Districts and a representative from the County of 
Orange. 

During the Third Term Permit period, the role and membership of the TAC will be 
evaluated to determine whether the policy and technical advisory functions should be 
separated or whether additional membership is required to maintain this dual function. A 
revised structure may better serve the specific water quality and compliance needs of the 
Permittees and meet the elevated expectations of water quality improvement in Orange 
County . 
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Administrative support for these committees will be provided by the Principal Permittee . 
This includes the maintenance of mailing lists of participating and interested parties, 
reserving meeting venues, preparing agendas and notifying participants and preparing 
meeting minutes. 

The Principal Perminee has a Stormwater Section that coordinates the countywide 
compliance activities and submittals to the Regional Water Quality Control Boards under 
direction of the Permittees. 

2.2.2 Agreement For Program Implementation 

The agreement underpinning County and city cooperation is the NPDES Stormwater 
Permit Implementation Agreement (subsequently referred to as the Implementation 
Agreement) which establishes the responsibilities of each Permittee with respect to 
compliance with the NPDES Stormwater Permits issued by the Regional Boards. The 
Implementation Agreement also establishes a funding mechanism for the shared costs of 
the NPDES Stormwater Program based on each municipality's area and resident 
population and includes a provision that allows newly incorporated cities to become 
additional parties to the Agreement (Appendix C) (see also Plan Financing in Section 
.., ..,) 
.) . .) . 

This agreement, originally entered into in December of 1990, was amended in October of 
1993 to include two additional Permittees and formally establish the TAC (Appendix D). 
During the next permit term it will be updated to include the newly incorporated cities of 
Laguna Woods and Rancho Santa Margarita. The Implementation Agreement will be 
further evaluated at that time to determine whether any changes are appropriate to the 
decision making committee structure and if the countywide cost shared formula should 
form the basis for watershed specific planning and improvement programs. 

2.2.3 NPDES Permit Responsibilities 

The responsibilities of the Principal Permittee and Permittees are defined within the 
Implementation Agreement, the NPDES Stormwater permits, or as otherwise identified 
within separate funding Agreements. The Principal Permittee has no regulatory authority 
over the Permittees. Each Permittee is responsible for implementing the NPDES 
Stormwater Program within their jurisdiction. 

The role of the Principal Permittee is the same as the other Permittees with the addition of 
certain overall programmatic responsibilities such as program management, budgeting, 
developing public education materials, conducting water quality monitoring, developing 
certain program elements for implementation, report coordination, etc . 

Draft Drainage Area Management Plan 2nd Edition 
September 2000 
Version 9/1/00 

._ 14 -

0014693



• 

( 

• 

2.2.4 NPDES Permit Reporting Requirements 

All NP DES submittals are produced under the auspices of the Permittee Committee and 
the TAC before submission to the Regional Boards. The required submittals can include, 
but are not limited to, Annual Status Reports (Appendix B) which are due on November 
15 of each year and any other requirements specified by the Regional Boards pursuant to 
permit conditions, California Water Code Section 13267 or other regulatory provisions. 

2.?.5 Budget 

The Principal Permittee is responsible for preparing draft annual budgets for shared 
program costs, to be approved by the Permittees. In addition, the Principal Permittee 
tracks shared program cost expenditures and prepares financial reports which are 
distributed to the Permittees. 

2.2.6 Program Representation 

The Principal Permittee represents the Permittees on the California Storm Water Quality 
Task Force, the American Public Works Association (APWA) Water Quality Committee 
and other stormwater forums. The activities of these organizations are provided to the 
Permittees on a regular basis. 

2.2.7 Planning 

In accordance with the Implementation Agreement the Principal Permittee administers 
and coordinates program planning and development. 

2.2.8 Permittees Having Watershed Boundaries Outside Those Covered bv Santa Ana 
and San Diego Region NPDES Permits 

Those Permittees in compliance with the NPDES Storrnwater Permit shall not be 
responsible for the portions of their drainage areas that extend to other Regional Board 
jurisdictions. 

2.2. 9 Coordination With Other Agencies 

Successful implementation of the NPDES Stormwater Program requires cooperation and 
coordination ~<ith other public agencies or organizations within and adjacent to Orange 
County that have programs or activities that have an impact on stormwater quality. 

During the Second Term Permit period, a significant example of such an approach was 
the joint participation with Riverside, Orange and San Bernardino Counties in the Bight 
98' regional monitoring program, which was coordinated by SCCWRP. This represented 
a collective opportunity for the three Counties to cooperatively participate in an 
integrated watershed monitoring program and meet a common permit objective (Section 
1 l.3.3). 
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This coordination on monitoring has further developed into a region-wide monitoring and 
research cooperative program with the neighboring counties, SCCWRP and the three 
Regional Boards and will be implemented during the Third Term Permit period (Section 
11.3.3). 

The Principal Perrnittee has also been actively involved with Cal Trans and has been 
attendi.ng their quarterly NPDES meetings. This joint participation has allowed for the 
sharing of information and resources and has provided for a greater understanding of the 
respective programs and challenges. 

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

2.3 New Commitments 

The Pennittees will implement the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

•:• The Permittee Committee shall meet at least three times per reporting year during the 
next five-year permit term. 

•:• Each Permittee shall maintain a representative and alternate to the Permittee 
Committee, as designated in writing. Any changes in the representatives shall be 
conveyed to the Principal Permittee within 60 days. 

•:• Each Permittee shall be represented by either the designated representative or 
alternate at a minimum of two of the Permittee Committee meetings each year. 

•:• The Implementation Agreement shall be revised to include the newly incorporated 
cities of Laguna Woods and Rancho Santa Margarita. Additional changes in program 
funding and management structure will be reviewed concurrently. This shall be 
completed by December 2001. 

•:• Coordination and common training shall be investigated with other public agencies 
that have an impact on stormwater quality, including Cal Trans, sanitation agencies 
and future Phase II Permittees. Progress will be reported in the Annual Status 
Reports . 
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3.0 PLAN DEVELOPMENT 

3.1 Introduction 

The DAMP sets forth a programmatic countyv.ride approach for urban stormwater by 
which appropriate and cost effective BMPs are implemented in order to maintain existing 
water quality within Orange County and address any impacts of urban stom1water quality 
on the beneficial uses of the receiving waters. 

The programmatic approach includes utilizing information obtained from the countywide 
baseline water quality monitoring program (Section 11.0) and from the additional water 
quality planning initiatives being conducted in several of the watersheds to determine 
those with beneficial use impairments attributable to urban stonnwater (Section 11.4). 
Once a water quality problem is identified, the Permittees intend to evaluate the need for 
additional or new BMPs in order to effectively address the problem through the process 
outlined in this section. Since the field of stormwater quality is a dynamic one, it is 
necessary for the Permittees to continue this systematic and iterative process of revising, 
adding or deleting BMPs as necessary in order to maintain a successful and responsive 
NPDES Stormwater Program. 

3.2 Regulatory Requirements 

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

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

The regulations thus require the devel.opment, implementation and prioritization of BMPs 
to control the discharge of pollutants to waters of the United States. The vehicle for this 
BMP implementation is the DAMP, which includes new BMPs and modifications to 
existing BMPs and other stormwater management program elements to reduce pollutants 
in the storrnwater discharges from industrial, commercial, and residential areas to the 
maximum extent practicable . 
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3.3 Plan Development 

3 .3 .1 Approach to Plan Development 

Thjs DAMP has been developed to accompl.ish the objectives summarized in the 
Executive Summary and in Section 1.3. Overall, the DAMP programs fall into two 
general categories: 

1) The prevention-oriented programs addressed in thjs DAMP include establishing 
adequate legal authority to control pollutant discharges (Section 4.0), implementing 
BMPs as part of routine public agency activities (Section 5.0), conducting an 
effective public and business education program (Section 6.0), implementing routine 
non-structural and structural BMPs throughout the county in new developments and 
significant re-developments (Section 7 .0), implementing structural and non-structural 
on-site BMPs for public works construction projects (Section 8.0), and identifying 
and eliminating illicit connections and illegal discharges (Section I 0.0). 

2) The removal-oriented programs include structural BMPs identified through the water 
quality planning process and site specific special BMPs for new developments 
necessary pursuant to Section 7.0 and Appendix G of this DAMP. Water quality 
problems will be identified through the baseline countywide water quality monitoring 
program and other water quality assessments. Watersheds determined to require 
additional BMPs will be surveyed for potential retrofitting. Existing flood control, 
retarding, sediment control, water conservation, recreation, habitat, and greenbelt 
facilities will be evaluated in terms of their potential for modification to provide 
water quality benefits and in the context of the water quality planning process. 
Where retrofitting opportunities are not found, new structural BMPs will be 
considered, using the principles of MEP. 

The water quality planning process, referre<;i to throughout this DAMP is a systematic and 
detailed evaluation of the impacts of urban stormwater quality on beneficial uses to 
determine or validate that actual impairments exist that warrant corrective action. The 
water quality planning initiatives that are currently utilizing this process include the 
Talbert/Lower Santa Ana River, Newport Bay/San Diego Creek, Aliso Creek watersheds 
(Section 11.4). 

The Permittees intend to continue implementing and refining both prevention and 
removal oriented programs described above utilizing the selection approach outlined in 
3.3.2. 
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3.3.2 BMP Selection and Implementation 

Current Blll/Ps 

The Pennittees have historically conducted activities that provide an ancillary water 
quality benefit (street sweeping, catch basin cleaning etc.). During the First and Second 
Tenn Permits, the Perminees developed and implemented additional BMPs as a result of 
the commitments within the 1993 DAMP and to meet the objectives of the NPDES 
Stormwater Program (Executive summary and Section 1.3). These BMPs collectively 
provide a significant level of pollutant reduction. 

These BMPs are largely continued in the 2000 DAMP and are described in more detail in 
subsequent sections. In many instances changes have been included to further improve 
their effectiveness over the Third Permit Term and to increase the Permittee commitment 
to their implementation. 

NewBMPs 

Although the DAMP provides for the implementation of a successful NPDES Storm water 
Program through the BMPs that have been developed and implemented, the Permittees 
recognize that the field of storrn'Water quality is highly dynamic and that the BMPs within 
the DAMP must be revised, deleted or added to in order for the program to remain 
successful. In addition, water quality problems caused by urban stormwater that are 
identified either through the water quality monitoring program (Section 11.0) or the water 
quality planning process may elevate the need for additional or new BMPs to be 
implemented in order to effectively address the problem. 

New candidate BMPs can be prevention or removal oriented and are generally identified 
from: 

• A review of technical literature; 
• A review of existing control programs; 
• Demonstration or research projects; 
• Input from consulting firms and municipalities already involved in control 

program implementation; or 
• Other sources. 

New structural BMPs will be selected from candidate BMPs that have been field-tested 
and evaluated as· to their pollutant removal efficiency and cost effectiveness. They will 
also be planned and located to maximize their cost-effectiveness and protect beneficial 
uses . 
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Assessment of BMP Effectiveness 

There are generally two accepted methodologies for assessing the performance of the 
BMP effectiveness: conventional monitoring (such as water quality monitoring) and non
conventional monitoring. 

The California Stormwater Best Management Practices (BMP) Handbooks (1993) define 
"non-conventional monitoring" as the enumeration of some indicator other than water 
quality data to infer pollution reduction or water quality improvement. Examples cited 
include surveys of public opinion to demonstrate increasing environmental awareness, 
monitoring of the amount of used oil being delivered to household hazardous waste 
collection centers, etc. 

An accurate, quantifiable assessment of the cumulative effectiveness of current BMPs is 
difficult for a variety of reasons that include: 

1. Non-structural BMPs began to be implemented prior to the stormwater mandate, 
meaning no "baseline" monitoring data representative of "pre-BMP" conditions can 
be identified; 

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

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

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

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

Assessing the cumulative effect of BMPs employed countywide on the water quality of 
receiving waterbodies may take a number of years. There are however, a number of 
programs that are currently contributing to the assessment of individual project BMP 
performance . 
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The Permittees will continue to assess and evaluate the data from these and other studies 
in order to try and determine the overall effectiveness of the implementation of the BMPs 
on the water quality within Orange County. 

3.3.3 Plan Revision 

The DAMP will be revised and submitted as the proposed plan for each Report of Waste 
Discharge. The TAC shall review, and submit to the Perminees for local approval. the 
DAMP and amendments to the DAMP. The documents will then be submitted to the 
Regional Boards. 

3 .3 .4 Public Participation 

Public participation in the preparation and amendment of the DAMP \.Vill be encouraged 
in accordance with the NPDES Stormwater Permits. "In the Third Term Permit period, 
annual reporting will additionaJly include those new commitments in Section 3.5. 

3.4 Plan Financing 

The Permittees report each year on their non-shared expenditures for the previous fiscal 
year, the budget for the current fiscal year and a description of the source of funds. 

3.4.1 Permittee Funding 

The cost shared portions of the NPDES Stormwater Program are addressed through 
mechanisms identified within the NPDES Stormwater Implementation Agreement that 
was entered into in December 1990 and amended in October l 993 (see also Section 2.2.2 
Agreement For Program Implementation and Appendix C and D). lndividual program 
implementation costs will be borne separately by each Permittee. 

In 1994 the Permittees examined long-term financing options for the NPDES Stormwater 
Program and concluded that the current level of shared expenditures did not justify the 
start-up difficulties of a new, single funding mechanism. The Permittees will continue to 
evaluate funding options. 

3.4.2 New Development BMPs 

Each developer will finance and implement the construction site controls specified in this 
plan and will institute the appropriate BMPs (Section 7.0 and Appendix G). To the 
extent that the completed area of new development with non-structural BMPs in place 
can reasonably be expected to contribute to a water quality problem, identified through 
the water quality monitoring or water quality planning process (applying the criterion of 
MEP), the developer may be required to contribute to the implementation of watershed 
structural B.MPs. This could be accomplished by establishing a water quality plan and 
funding program for each affected watershed . 
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3.4.3 Watershed Structural BMPs 

Financial requirements for the construction, operation and maintenance of watershed 
structural BMPs. (water quality wetlands, biofiltration swales) will continue to be 
evaluated at a watershed scale on a case by case basis. Appropriate financing progran1s 
will be proposed, including consideration of means to assure appropriate participation by 
land developers, project proponents as well as any other local stakeholders. 

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

3.5 New Commitments 

The Permittees will implement the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

•!• The DAMP shall be revised and submitted as the proposed plan for each Report of 
Waste Discharge. This shall be completed for the next Report of Waste Discharge. 

•!• The Permittees shall assess the watersheds on a rolling priority basis to evaluate the 
urban impacts on the water quality and the opportunities to configure or reconfigure 
channel segments in order to optimize beneficial use attainment. The priority list 
shall be l) Talbert/Lower Santa Ana River, Newport and Aliso Creek watersheds, 2) 
San Juan Creek and Huntington watersheds, 3) Middle Santa Ana River, Coyote 
Creek and small coastal watersheds. The re.suits of these evaluations shall be reported 
on in the Annual Status Reports. 

•!• The Permittees shall contribute to the revision of the California Stormwater Best 
Management Practices Handbooks (Municipal, Industrial and Construction) through 
the California Stormwater Quality Task Force BMP Sub-Committee. Following 
completion of the manuals, the Perrnittees will assess candidate BMPs in the 
Handbooks pursuant to Section 3.3.2 for inclusion in the NPDES Stormwater 
Program and will report on it in the Annual Reports. 

•:• The Permittees shall assess and evaluate the data from site specific BMPs according 
to Section 3. 3 .2 in order to try and determine the overall effectiveness of the BMP on 
water quality and its applicability within Orange County. This shall be reported on in 
the Annual Reports . 
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4.0 LEGAL AUTHORITY 

4.1 l.ntroduction 

The NPDES Permits require implementation of a program to reduce pollutants in stom1 
water discharges from commercial, industrial, and residential areas to the "maximum 
extent practicable." Central to this program is the establishment, by each municipality, of 
adequate legal authority to regulate the discharge of pollutants to the mW1icipal separate 
storm sewer. 

Local authority to control discharges to the storm drain system significantly pre-dates the 
NPDES Stormwater Program. By adopting Ordinance 536, the Orange County Board of 
Supervisors in 1948 instituted an industrial waste discharge permitting program. This 
ordinance, amended in 1954 by Ordinance 703, regulated disposal of the by-products of 
industrial processes, except through sanitary sewers, and provided for the issuance of a 
permit for discharges into storm drains conditional upon the discharge not causing 
pollution of ground or surface waters. Twenty of the cities in the County adopted simi.lar 
ordinances and named the County to enforce the ordinance on their behalf. Other cities 
chose to adopt their own ordinances (which differed greatly), beginning with the City of 
Fullerton in 1943. 

Other local authorities were separately enacted that included controls for specific 
discharges to the storm drain system. These provisions, which are still in effect, include: 

1) The County Solid Waste Management Ordinance (or comparable City ordinances) 
regulates where solid and liquid wastes, including hazardous and industrial wastes 
may and may not be deposited or discharged; 

2) The Harbor Sanitation Ordinance of Orange County which prohibits discharge of any 
refuse matter of any description from shore or sea into the "navigable waters of a 
harbor,"; and 

3) The Uniform Fire Code, which has been adopted into the codified ordinances of the 
County and the cities and prohibits the discharge of any waste liquid containing crude 
petroleum or its products "into or upon" any drainage canal or ditch, storm drain, 
sewer, or upon the ground." . 
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4.2 Regulatory Requirements 

Regulations, promulgated by EPA on November 16, 1990 (40 CFR 122.26 (d)(2)(i)), 
required municipal NPDES Permit applicants to demonstrate that they had adequate legal 
authority to: 

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

• Prohibit illicit discharges to the municipal storm drain system; 
• Prohibit spills, dumping or disposal of materials other than stormwater; 
• Control through interagency agreements amongst the Permittees, the contribution of 

pollutants from one municipality into the common combined flood control and 
stormwater conveyance system managed by the Orange County Flood Control 
District; 

• Require compliance with conditions in ordinances~ and 
• Carry out all inspections, survei.llance and monitoring procedures necessary to 

determ.ine compliance and noncompliance with permit conditions, and effectively 
prohibit illicit discharges to the municipal storm drain system. 

The Second Term Permits required the Penninees to certify that they had established 
adequate legal authority to regulate the discharge of pollutants to the municipal system by 
July 31, 1997. 

4.3 Authority To Control Pollutant Discharges 

Although adequate legal authority existed for most potential pollutant discharges at the 
inception of the storm water program, the Permittees determined in 1993 that a Model 
Water Quality Ordinance should be prepared to provi~e a more uniform Countywide 
approach and to provide a legal underpinning to the entire NPDES Stormwater Program. 

A consultant law firm was retained for this purpose, and the Model Water Quality 
Ordinance (Appendix El) and accompanying Enforcement Consistency Guide 
(Appendix E2) were prepared under the aegis of the TAC and with input from 
representative City and County Attorneys, Sanitation Districts of Orange County, the 
Orange County Building Industry Association (BIA), the Food Sanitation Advisory 
Council, Western States Petroleum Association (WSPA) and the Permittees. 

All of the Permittees adopted the Water Quality Ordinance and corresponding 
Enforcement Consistency Guide and provided certifications regarding this to the 
Regional Boards in Fiscal Year 1997-98. In addition, each Permittee has designated the 
Authorized Inspector(s) responsible for enforcing the Ordinance. The Authorized 
Inspector is the person designated and persons designated by and under his/her 
instruction and supervision, who are assigned to investigate compliance with, detect 
violations of and/or take actions pursuant to the Ordinance . 
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The detection, elimination and enforcement activities undertaken by the Permittees are 
described further i.n Section l 0.3. In addition to prohibiting unpermined discharges, the 
Water Quality Ordinance also provides for requiring BMPs in new development and 
significant redevelopment (see Section 7.0). 

4.4 New Commitments 

The Water Quality Ordinance does not require amendment so no further performance 
commitments are required. Performance commitments pertaining to the detection, 
investigation and enforcement under the Water Quality Ordinance are addressed in 
Section 10.5 and erosion and grading control ordinances are addressed in Section 8.7 . 
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5.0 PUBLIC AGENCY ACTIVITIES 

5.1 Introduction 

Alt of the Permittees routinely conduct preventive maintenance activities that are widely 
recognized as effective BMPs for pollutant control. These activities include litter 
control, solid waste collection/recycling, drainage facility maintenance, catch basin 
stenciling, street sweeping, hazardous materials management/environmental performance 
reporting, household hazardous waste collection, emergency spill response and fertilizer 
and pesticide management. 

These public agency activities will be continued in the Third Term Permit period and, 
where necessary, improvements or new practices will be implemented to reduce the 
amount of pollutants entering the storm drain system to the maximum extent practicable. 
Since the Permittees are committed to reducing the impact of their public agency 
activities on stormwater quality, model maintenance procedures will be developed. Data 
on the public agency activities and any program improvements will be reported in the 
Annual Status Report. 

5.2 Regulatory Requirements 

The federal regulations specifically require, as part of the DAMP, a description of public 
agency maintenance activities and schedules for structural controls, practices for 
operating and maintaining public streets and programs to reduce pollutants from the 
application of fertilizers and pesticides. 

The First Term Permit similarly followed federal requirements and specified that the 
Permittees continue to implement the existing public agency activities, BMPs and 
stormwater programs and modify them as necessary to reduce the pollutants in the 
stormwater discharges. 

5.3 Municipal Government Activities 

5.3. l Litter Control 

Litter control is an important element in the diversion of trash and other materials from 
the storm drain system. Although most Permittees historically viewed litter control as a 
public service program (i.e., preventing visual blight, etc.), rather than as a pollution 
control problem, they now consider it equally important as a visual indicator of water 
quality. As such, all Permittees now have the legal authority to control littering in public 
areas either through the Water Quality Ordinance or existing municipal code sections. 
Littering on private property is usually treated as a nuisance to be corrected by the 
property owner after notice of complaint is sent. 
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• The Permittees intend to evaluate the efficiency and cost effectiveness of the available 
BMPs for litter control on an ongoing basis and continue public education outreach that 
includes trash and debris control as part of a broader stormwater quality educational 
effort (Section 6.0). 

The Permittees report each year on any changes to thei.r legal authority to control 
littering, the presence of trash receptacles at key locations throughout their jurisdiction, 
the allocation of staff to litter and debris control, local support of special clean-up or 
bulky item pickup events and any other miscellaneous activities such as dog waste clean
up programs or holiday coJlection days. In the Third Term Permit, annual reporting will 
also include the litter control commitment in Section 5.4. 

5.3.2 Solid Waste Collection/Recvcling 

The Pennittees have solid waste collection programs for public, residential, commercial 
and industrial areas. The Perrnittees recognize that the public must be encou.raged to 
properly dispose of their trash and educated that the storm drain is not a waste receptacle. 
The Perrnittees conduct public education outreach through a variety of methods including 
community newsletters, radio and television public service announcements, brochures 
and utility bill inserts. Many Pennittees have combined the recycling, litter control and 
hazardous materials disposal messages (Section 6.0). 

During the First Term Permit, the Permittees reported the solid waste collection data that 
they were separately required to collate under the requirements of Assembly Bill (AB) 
939. Since these reporting requirements have changed, the Permittees no longer provide 
the specific AB 939 information. 

The Perrnittees report each year on the total quantity of solid waste that is collected 
within their jurisdiction and the types of public education materials and frequencies in 
which they were distributed or broadcast. 

5.3.3 Drainage Facility and Infrastructure Maintenance 

Du.ring the First and Second Term Permit periods, the Permittees developed and 
implemented drainage facility inspection and maintenance procedures and created 
inspection logsheets in order to document the total volume of material removed from 
their facilities and the percentages of each type of material. Th.rough their routine 
inspections, the Permittees also notify the appropriate Authorized Inspectors of any 
evidence of chemical contamination or suspected illegal discharges (Section 10.0). 

The Permittees inspect the drainage system within thei.r jurisdictions routinely and clean 
out accumulated debris on an as-needed basis. Removal of accumulated debris and 
sediment is carried out either manually or by mechanical methods using flushing in 
emergency situations only. 
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The Permittees have implemented a limited number of drainage system diversions for dry 
weather flows to the sanitary sewer system at several coastal locations. The syStems 
diverted include Aliso Creek, Laguna Channel, Greenville Banning Channel and Talbert 
Channel/Lower Santa Ana River. 

The Permittees report each year on the total volume of materials/debris removed from 
drainage facilities, the number of drains and length of channel/pipe cleaned, estimates of 
the percentage of paper, plastic, vegetation, soil and "other" materials removed from the 
facilities, and the method of removal and the significant changes that occured to their 
above ground and below ground {> 39") storm drain systems, outfalls, detention or 
retention basins or dams. In the Third Term Permit period, annual reporting will 
additionally include those ne':"' commitments in Section 5.4. 

5.3.4 Catch Basin Stenciling 

The goal of the stenciling program is to label and subsequently maintain labels on over 
33,300 stormdrain catch basins located throughout Orange County. Initially the label was 
comprised of "No Dumping - Drains To Ocean" written in 3" black letters on either the 
top of the curb or the curb face adjacent to the inlet. 

This format was later revised to 3" blue letters on a white background. Each Permittee, 
however, may implement its own version of the catchbasin stenciling program including 
variations on the phrase or the method of labeling such as the use of hot/tape decals or 
thermoplastic plaques. 

The Permittees report each year on the number of catch basins re-stenciled, any variations 
in the stencil and any community support in implementing the stenciling program. 

5.3.5 Street Sweeping 

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

During the Second Term Permit period, the Principal Permittee recommended that the 
Permittees apply a standard of pollutant control removal effectiveness in the purchase of 
new street sweeper equipment. This recommendation was based upon a preponderance 
of research literature suggesting that regenerative air sweepers are superior to vacuum 
and mechanical broom sweepers in performance. The research is not,. however, 
unequivocal. 
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The Perm.ittees report each year on the quantity and type of street sweepers that they use . 
the frequency that they sweep residential, commercial and industrial areas, the volume of 
material collected ·and the presence/absence of parking restrictions, performance 
standards or monitoring. In the Third Tenn Permit period, annual reporting will 
additionally include those new commitments in Section 5.4. 

5.3.6 Hazardous Materials Management/Environmental Performance Reporting 

Prior to 1997, the Permittees annually reviewed their hazardous materials management 
practices. Specific informati.on was submitted in the annual reports regarding product 
substitution, structural modifications to storage areas, elimination of hazardous ,:vaste 
streams, installation of a clarifier for site drainage, the use of off-site facilities for vehicle 
cleaning, employee training, and site audits. 

The Second Term Permit required the Permittees to prepare an Environmental 
Performance Reporting Program (Appendix M) and include in subsequent Annual 
Reports a discussion of the actions taken by the Permittees to eliminate pollutant 
discharges at public agency facilities. This program was implemented in 1997 and was 
applied to municipal facilities whose operations include hazardous materials storage, 
waste storage, and vehicle and equipment maintenance. Permittee facility operators were 
required to: 

1. Determine which operations are the most significant contributors to stormwater 
pollution; and then to 

2. Identify significant issues at each facility and develop and implement action plans to 
control the discharge of pollutants. 

The program is iterative, involving an annual evaluation of municipal facility 
environmental performance and the implementation of corrective actions until all 
identified significant issues are addressed. The action plans that have been developed by 
the Permittees to address the significant issues have demonstrated a commitment by the 
Permirtees to implement both structural and non-structural controls. 

The Permittees report each year on the status of the action plans submitted the prior year 
and any new significant issues and corresponding action plans for the current reporting 
year. In the Third Term Permit period, annual reporting will additionally include those 
new commitments in Section 5.4. 

5.3.7 Household Hazardous Waste Collection 

Orange County has an effective household hazardous waste collection program 
administered by the Integrated Waste Management Department (IWMD). The program 
comprises four sites (Anaheim, Huntington Beach, San Juan. Capistrano, and Irvine) that 
operate 5 days per week for a total of 259 days per center (excluding partial or full day 
closures due to rainy weather) . 
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All Permittees and the County's Health Care Agency currently implement used oil 
recycling programs. These programs involve comprehensive public outreach including 
television and newspaper advertising, displays at community events, and the distribution, 
at no cost to residents, of used oil containers (Section 6.0). In addition, some Permittees 
also conduct household hazardous round ups or drop off events for their residents. 

The permittees report each year on the total amount of hazardous waste collected at the 
four IWMD household hazardous waste collection sites, the total amount of hazardous 
waste collected from a specific hazardous waste or used oil roundup conducted by a 
Permittee within its jurisdiction, and any public education material distributed. 

5.3.8 Emergency Spill Response 

The Orange County Hazardous Materials Area Plan or a city equivalent has been adopted 
by most of the Permittees. This Plan is a set of planned responses to hazardous materials 
emergencies, addressing chain-of-command, public agency participation and alJocation of 
authority. 

The Permittees have all enacted the authority to control releases to the storm drain system 
through a common Water Quality Ordinance and each Permittee has designated the 
Authorized lnspector(s) responsible for enforcing the Ordinance (see also Section 4.0 and 
10.0). 

The Permittees report each year on the Authorized Inspector designations as well as the 
quantities, types and notification source for the water pollution incidents that occurred 
within their jurisdiction. For folJow up enforcement information and reporting see 
Section 10.3 .2. 

5.3.9 Fertilizer and Pesticide Management 

Careful fertilizer application and management is the most effective means of controlling 
nutrient loss from landscaped areas. Similarly, careful pesticide management addresses 
both acute toxicity and chronic exposure concerns associated with all insecticides, 
rodenticides and herbicides. 

During the First Term Permit period, a model plan, entitled "Management Guidelines for 
Use of Fertilizers and Pesticides," (Appendix F) was developed to provide guidelines for 
application methods for fertilizers and pesticides, surface runoff minimization, accident 
mjtigation and Integrated Pest Management. This model was subsequently implemented 
by the Permittees . 
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• Fo'i- both fertilizers and pesticides, the Permittees report each year on the number of acres 
they were applied to, the management and application practices and the types and 
quantities applied. The permittees also report on any integrated pesticide management 
techniques that have been implemented. In the Third Term Permit period, annual 
reporting will additionally include those new commitments in Section 5.4. 

5.4 New Commitments 

The Permittees propose the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

General Program 

•:• The Principal Permittee shall develop and distribute model maintenance procedures 
for public agency activities (such as street sweeping, catch basin stenciling, drainage 
facility maintenance) by July 1, 2002. This shall be reported on in the 2002 Annual 
Status Report. 

•:• The Principal Permittee shall develop and distribute BMP guidance for public agency 
and contract field operations and maintenance staff to ensure that they are familiar 
\\,ith, understand, and implement appropriate pol.lution prevention measures, react 
quickly to contain spills and report illegal discharges to the appropriate responder by 
July 1, 2002. This shall be reported in the 2002 Annual Status Report 

•:• The Principal Permittee shaH provide training to the public agency staff 
implementing the model maintenance procedures. The training shall be held a 
minimum of three times during the permit period. This information shall be reported 
in the Annual Status Reports. 

•:• Each Permittee adopting the model maintenance procedures shall be represented at a 
minimum of two of the training sessions. This information shall be reported in the 
Annual Status Reports. 

•:• The Principal Perminee shall provide pollution prevention training to public agency 
and contract field operations staff. The training shall be held a minimum of three 
times during the permit period. This information shall be reported in the Annual 
Status Reports. 

•:• Each Permittee shall be represented at a minimum of two of the pollution prevention 
training sessions. This information shall be reported in the Annual Status Reports. 
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Each Permittee shall document any non-Permittee sponsored workshops, training or 
educational activities undertaken pursuant to the activities listed v.rithin this section. 
This information shaJI be reported in the Annual. Status Reports. 

Litter Control 

•!• The Principal Permittee shall evaluate the efficiency and cost effectiveness of the 
available BMPs for litter control based on the update of the BMP Handbooks and data 
from existing demonstration initiatives and provide a recommendation to the 
Pennittees by July 1, 2003. This shall be reported in the 2003 Annual Status Report. 

Drainage Facility Maintenance 

•!• The Permittees shall inspect 80% of the storm drain inlets and catch basins within 
their jurisdiction at least once per year and shall subsequently clean those that meet 
the criteria developed pursuant to the model maintenance procedure commitment (see 
General Program commitments). The criteria shall be developed by July I, 2002 and 
reported on i.n the 2002 Annual Status Report. The subsequent cleaning based upon 
the developed criteria shall commence on July I, 2002 and reported in the Annual 
Status Reports. 

•:• 

·=· 

The Pennittees shall evaluate the need for additional drainage facility diversions for 
dry weather flows based on data from the water quality monitoring program and 
water quality planning process. This information shall be reported in the Annual 
Status Reports. 

The Permittees shall provide any significant changes to the above ground and below 
ground (>39" diameter) storm drain systems, outfalls, detention or retention basins or 
dams and other controls in a mutually acceptable electronic format for inclusion into 
the countywide drainage maps on an annual basis. 

Street S1veeping 

•!• The Perrnittees shall consider pollutant removal effectiveness (induding macro and 
particulate pollutant removal information, which may be obtained from manufacturer 
specifications, technical documents, etc.) when purchasing street sweeping equipment 
or contracting for these services. New municipal equipment acquisitions and their 
pollutant removal effectiveness shall be reported in the Annual Status Reports. 
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Hazardous Materials Management/Environmental Performance Reporting 

•:• The Permittees shall evaJuate applying the environmental performance program to 
municipal maintenance contracts and leases. The evaluation shall be completed by 
July 1, 2002 and reported in the 2002 Annual Status Report. 

•!• The Penn.ittees shall evaluate applying the environmental performance reporting 
program to include municipaJ or contract field maintenance operations. The 
evaluation shall be completed by July I, 2002 and reported in the 2002 Annual Status 
Repo.rt. 

•:• The Principal Perrnittee shall provide training on implementing the environmental 
performance reporting program a minimum of three times during the permit period. 
The training shall be offered to both key line Permittee staff and public agency 
contract administration staff. This information shall be reported in the Annual Status 
Reports. 

•:• The Permittees shall be represented at a minimum of two out of the three 
environmental performance reporting training sessions. This information shall be 
reported in the Annual Status Reports. 

Fertilizer and Pesticide Management 

•:• The Principal Permittee shall evaluate the Management Guidelines for Use of 
Fertilizers and Pesticides (Appendix F) to determine the need for revision. This 
review shall take into account the nutrient and toxicity findings from the Newport 
Bay watershed. If an update is required, it shall be completed by July 1, 2002 and 
reported in the 2002 .Annual Status Report. 

•:• The Principal Permittee shaJI provide sufficient training on the Management 
Guidelines for Use of Fertilizers and Pesticides as the same may be revised. The 
Pennittees who apply fertilizers and pesticides or contract for these services will 
attend the training. The training shall be completed by July 1, 2003 and reported in 
the 2003 Annual Status Report. 
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6.0 PUBLIC INFORMATION 

6.1 Introduction 

Public education is an essential part of a BMP program. Developing programs to inform 
and involve the public can be an effective method for controlling nonpoint source 
pollution. \\Then a community has a clear idea where the pollution comes from, how it 
can affect them and what they can do to prevent those affects, it will be more willing to 
support and participate in program implementation. 

6.2 Regulatory Requirements 

The federal regulations specifically require, as part of the DAMP, a description of 
educational activities, public information activities, and other appropriate activities to 
facilitate the proper management and disposal of used oil and toxic materials (Federal 
RegisterNol. 55, No. 222, p. 48071). 

In addition, the regulations also specify education programs for construction site 
operators and a program to facilitate public reporting of illicit discharges. 

The First Term and Second Term Permits similarly followed federal requirements and 
specified that the Permittees continue to implement the public education efforts already 
underway, participate in joint outreach efforts to ensure that a consistent message on 
storm water pollution prevention is brought to the public, encourage the public to report 
illegal dumpings and develop BMP guidance for the control of those potentially polluting 
activities not otherwise regulated by any agency. 

6.3 Public lnformation and Education Program 

6.3.1 Program Development 

The primary goal of the public education program is to inform the community about the 
origins and causes of stormwater pollution and to constructively involve the public, 
municipalities, businesses, industries and development community in the NPDES 
Stormwater Program's objective of controlling pollutants at their source (i.e.: pollution 
prevention). Achievement of this goal will require development of materials to explain 
the nature of storm water pollution and its significant contribution to water quality 
impairment and to identify and promote behavioral changes that will contribute to 
controlling pollutants at the source . 

Draft Drainage Area Management Plan 2nd Edition 
September 2000 
Version 9/1/00 

- 34 -

0014713



• 

• 

During the First and Second Term Permit periods the Principal Pennittee, took the lead in 
developing a regional awareness program and provided the Perminees with copies of 
educational materials for distribution to the public. The public education program 
consisted of public, business and household hazardous waste elements. The Perminees 
,,vere encouraged, but not required, to enhance the information provided with educational 
efforts more specific to local issues of importance related to water quality. 

Public Education 

During the First and Second Term Permits, the public education program mainly 
consisted of: the development and distribution of public service announcements, 
brochures and other related materials; incorporation of storm water pollution prevention 
features into community outreach events such as the Orange County Fair; school 
demonstrations; speaking engagements; monitoring coordination with schools and 
universities; the development of a 24 hour water pollution problem reporting hotline; and 
the coordination with other agencies running public information programs such as water 
districts, sanitation districts, fire departments and community and environmental groups. 

Business Education 

During the First and Second Term Pennits, the business education program mainly 
consisted of the development and distribution of formal BMP guidance for certain 
potentially polluting business activities including mobile detailing, pool maintenance 
activities,. automotive service center and restaurant cleaning operations; and outreach to 
business associations. In 1997-98 and in 1999-00 the Permittees distributed the 
automotive service center BMP guidance to approximately 120 large auto dealers and 
2,000 small to medium businesses, respectively. 

Household Hazardous Waste Collection 

In addition, the Principal Permittee has an active and effective household hazardous 
waste collection program. This program is administered by the Orange County 
Integrated Waste Management Department. The goals of the program are to educate 
residents about household hazardous materials, influence buying habits to decrease the 
amount of hazardous materials used, and offer a safe and proper method to dispose of 
hazardous materials. 

The program consists of four fixed collection sites and a Community Awareness Program 
(CAP). The CAP has made numerous public presentations, by staff and trained 
volunteers, to schools, civic organizations, and private industries. A "Healthy Home" 
video and a 24~hour hotline are used to promote program awareness . 
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In addition, many public information strategies are used to inform the public of the 
availability of household hazardous materials collection centers. These strategies include 
fact sheets in utility bills, radio and television public service announcements, and 
newspaper advertisements. 

The Permittees report each year on the public education materials that \Vere additionally 
developed and/or distributed v.rithin their jurisdiction and the events or workshops 
attended or held to convey the stormwater message. In the Third Term Permit period, 
annual reporting will additionally include those new commitments in Section 6.4. 

6.3.2 LonQ-Term Strategv and Implementation 

In late 1999, the Permittees developed a comprehensive long-term NPDES public and 
business education strategy (subsequently referred to as the Public Education Program) in 
order to effectively educate the public and targeted business groups about the effects of 
storrmvater pollution and encourage their participation in the protection of surface waters 
(Appendix L). The Public Education Program includes a comprehensive planning 
approach and "tool box" of implementable educational elements based upon the desired 
direction of the program. 

While building on the previous public education efforts, the Public Education Program 
recognizes that the key to a successful, cost-effective, long-term, cohesive, issue-oriented 
public outreach campaign are: know your audiences, develop messages and outreach 
activities based on what motivates them; monitor and evaluate success as you go; and 
redefine messages and target audiences as needed. 

The overall program is well-planned, yet flexible so that it can stay responsive to, and 
reflective of the increasing levels of resident and business owner awareness over the 
course of the campaign. The merging of similar messages such as proper disposal of 
household hazardous waste, litter control, r~cycling, composting, water conservation, etc. 
will also aid in the public's enhanced awareness of the holistic approach that should be 
taken when protecting surface waters. The campaign outreach components must be 
implemented in accordance with a "master timeline" so that they synergistically build 
upon each other. 

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

a) Countywide Public Education Program 

Thjs element will address the sources, pathways and impacts of stormwater pollution 
and provide common-sense BMPs that can be implemented to reduce pollutant 
discharges . 
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b) Focus on watershed specific ,:..1ater gualitv problems 

This element will enhance regional information to address specific urban water 
quality problems within a watershed such as bacteria levels within Aliso Creek and 
nutrients within the Newport Bay watershed. 

c) Focus on particular constituents causine water gualitv problems countvwide 

Thjs element will address urban chemicals/materials of concern such as pesticides, 
fertilizers, automotive fluids, trash and debris, cleaners, solvents, paints, pool 
chemicals, household hazardous waste, sediment, etc. and will provide BMP guidance 
for the proper use, clean up and disposal. 

d) Focus on business practices or activities causing water qualitv problems county·wide 

This element will address targeted businesses of concern such as mobile businesses, 
gas stations, automotive service centers, restaurants, etc. and will provide BMP 
guidance for their related business activities. 

By applying this strategy and implementing the recommended elements at a macro and 
focused level, trus framework will aid in preventing pollution at its source. 

6.4 New Commitments 

The Permittees propose the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

General Program 

•:• A Public Education Committee shall be established by July l, 200 l to provide 
oversight and guidance for the implementation of the public education program. The 
Committee shall assist the Principal Permjttee with the review of materials and shall 
recommend program activities to the Permittee Commjttee and TAC. The Public 
Education Committee shall meet a minimum of three times per year 

•!• The Committee members shall attend a minimum of two meetings per year. 

•:• The Perminees shall complete a public awareness survey by December 2001 to 
determine the effectiveness of the public and business education strategy to date and 
to provide direction to the overall program education strategy for the Third Term 
Permit period . 
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•!• The Principal Perminee, with Public Education Committee suppon, shaU, based upon 
the public awareness survey results, identify the goals and audience, develop a 
"brand" for the program, prepare a master timeline and determine the educational 
messages by July l, 2003. This information shall be reported in the Annual Status 
Reports. 

Countywide Public Education Program 

•!• Each Permittee shall conduct a mass distribution, through any appropriate media, of 
stormwater public educational information to their residents each reporting year so 
that at least 90% of their residents receive the information by the end of the permit 
term. This information will be reported on in the Annual Status Reports. 

•!• Each Permit1ee shall sponsor or staff a storm water table or booth for at least one 
community, regional or countyv.ride outreach event (such as a fair, festival or 
exposition, program or similar event) each reporting year. This information shall be 
reported in the Annual Status Reports. 

•!• The Principal Pennittee, with Public Education Committee support, shall continue to 
participate in a minimum of three joint outreach efforts during the permit period to 
ensure that a unified and consistent message on storm water pollution prevention is 
brought to the public. The joint outreach efforts may include participation with 
QC/Environmental Health, QC/Integrated Waste Management Department, Fire 
Departments and sanitation districts. This information shall be reported in the Annual 
Status Reports. 

Focus On Business Practices Or Activities Causing Water Quality Problems Countywide 

•!• Each Permittee shall provide stormwater program outreach to all municipal staff at 
least once per reporting year. Outreach via a flyer, brochure or newsletter may be 
distributed with paychecks. This information shall be reported in the Annual Status 
Reports. 

•!• The Principal Pennittee, ·Nith Public Education Committee support, shall develop 
BMP guidance for restaurants, automotive service centers and gasoline stations and 
provide it to existing industrial facility inspectors (Section 10.3. I) for distribution to 
the businesses they inspect by July 1, 2002. This shall be reported on in the 2002 
Annual Status Report. 

•!• The Principal Permittee, with Public Education Committee support, shall develop 
BMP guidance for at least three non-fixed facility businesses during the permit period 
which may include, but are not limited to, mobile vehicle maintenance, carpet 
cleaners, commercial landscape maintenance and pavement cutting for utilities. This 
information shall be reported in the Annual Status Reports. 
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7.0 NE'W DEVELOPMENT/SIGNIFICANT REDEVELOPMENT 

7.1 Regulatory Requirements 

The federal regulations specify that drainage area management plans include "a 
description of planning procedures including a comprehensive master plan to develop, 
implement,. and enforce controls to reduce the discharge of pollutants ... from areas of ne,v 
development and significant redevelopment.'' 

The Regional Boards have identified that the need for individual stormwater quality 
management plans to apply equally to private and public works projects. Transportation 
corridors, schools, parks, flood control projects and other public facilities are thus subject 
to the same requirements as planned communities and mini-malls. 

Although there is a provision in State regulations that school districts must obtain 
municipal approval for "improvements which affect drainage", the Government Code 
effectively prevents city/county regulation of schools, sanitation, and water districts. The 
First and Second Term Permits, however, identify these entities as potential dischargers 
of storm water to the Orange County drainage area and the expectation is that these 
entities will work cooperatively with the Permittees to manage urban stormwater runoff. 
These entities include: Caltrans, universities and colleges, Metropolitan Water District, 
Department of Defense, school districts, sanitation districts, water districts, and railroads. 
In the Third Permit Tenn, regulation of a number of these entities is expected under 
Phase II of the Federal stormwater regulations. 

7.2 Program Development 

These regulatory requirements necessitated the development of a program to ensure that 
storm water quality management is considered during a project's planning phase, 
implemented during construction, and ultimately maintained for the life of the project. 

In I 993, the New Development/Construction Task Force comprising representatives from 
the Principal Pennittee, Building Industry Association (BIA), Association of General 
Contractors (AGC) and Civil Engineers & Land Surveyors of California (CELSOC), 
completed a report that provides the basis for requiring the incorporation of structural and 
non-structural Best Management Practices (BMPs) into new development and significant 
redevelopment. The report, entitled "Best Management Practices For New Development 
Including Nonresidential Construction Projects (1-5 acres)" (Appendix G), involved 
additional contributions on specific BMPs from the Western States Petroleum 
Association (WSP A), Food Sanitation Advisory Council (FSAC), and Orange County's 
sanitary districts . 
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• In 1997 the Permittees certified that they were implementing Appendix G. Since that 
time, the Permittees and development industry have gained considerable experience in 
implementing hun·dreds of Water Quality Management Plans (WQMPs) countywide. 
Appendix G contains the following elements: 

• 

• 

• 

Each new private development and significant redevelopment is required to 
implement appropriate "routine" non-structural BMPs in keeping with the size and 
type of development, to minimize the introduction of pollutants into the drainage 
system (i.e. educational materials, landscape management, spill contingency plans, 
litter control, employee training, street sweeping). 

Each new private development and significant redevelopment is required to 
implement appropriate "routine" structural BMPs in keeping with the size and type of 
development. 

"Routine" structural BMP's are economical, practicable, small scale-measures,. which 
can be feasibly applied at the smallest unit of development, using standard plans 
developed by the New Developments Task Force. Routine structural BMP's may 
function eith.er to minimize the introduction of pollutants into the drainage system or 
to remove pollutants from the drainage system and are intended to address drainage 
water quality impacts inherent in development, and need not be related to any 
identified ,:-.rater quality problem (i.e. filtration, efficient irrigation, landscape design, 
car wash racks, trash container areas, motor fuel concrete dispensing areas and 
canopies, catch basin stenciling, water quality inlets). 

"Special" structural BMPs are to be installed in new development and significant 
redevelopment to address specific water quality problems identified in the water 
quality monitoring program or the water quality planning process. This requirement 
may be addressed by providing an on-site "special" structural BMP, or by 
contributing to the implementation of a structural BMP specified within a watershed 
plan. 

"Special" structural BMP's are engineered facilities designed to address specific 
pollutant problems identified in the water quality planning process, runoff 
management plan, CEQA process, or similar watershed planning. However, it is not 
the intent of this program to restrict city or county planning commissions or their 
governing bodies from imposing additional stormwater management requirements as 
a condition of development (i.e. water quality ponds, dry/wet basins). 

• Each new private development or significant redevelopment is required to prepare a 
WQMP specifying the "routine" structural and non-structural BMPs (and any 
"special" BMPs) that will be used on site for approval by the Permittee with 
jurisdiction over the site (single family residences may be exempted from this 
requirement - see Appendix G). 
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• • Each private grading permit applicant with a development greater than five (5) acres 
is required to provide proof of coverage under Construction Permit 

• Each private commercial or industrial project 1-5 acres is required to have special 
construction notes on the building plans and grading plans 

Tables l and 2 of Appendix G provide a listing of the "routine" site specific structural 
and non-structural BMPs for new developments including residential, industrial, 
retail/office centers, restaurants/warehouses/grocery, fuel dispensing areas and vehicle 
repair/maintenance facil.ities. 

Commencing in 99/00 the Pennittees report on the number of WQMPs approved within 
their jurisdiction, the total acreage covered by the approved WQMPs, the total number of 
each structural and non-structural control implemented, a summary of any "special" 
BMPs required and any limitations in providing the information. They also report on any 
special education initiatives held for developers or contractors to promote awareness of 
stonnwater quality issues and requirements. In the Third Term Permit period, annual 
reporting •.vill additionally include those new commitments in Section 7.4. 

7.3 Program Implementation 

The Pennittees have developed and implemented an effective and flexible program for 
new development and significant redevelopment that allows focus to be placed on 
constituents of concern identified through the monitoring program and water quality 
planning process. During the Third Term Permit period, the Pennittees intend to further 
refine the program through the following actions: 

• The Permittees are contributing financially to the revision of the California BMP 
Handbooks; 

• Once the BMP Handbooks are updated,.the New Development/Construction Task 
Force will be re-established to evaluate the need to revise Appendix G; 

• The Pennittees v.rill rescind the requirement for Structural Requirement S 11 from the 
list of "routine" structural BMPs since it is inconsistent with the Best Management 
Practice Guide for Retail Gasoline Outlets that was produced statewide with Regional 
Board, municipal and industry input in March 1997 and make other conforming 
changes between Appendix G and the updated BMP Handbooks; and 

• The Permittees recognize the importance of an verification element to ensure that the 
approved structural and non-structural BMPs within the submitted and certified 
WQMPs are being implemented on an ongoing basis. As such, the Permittees shall 
verify 90% of the developments with approved WQMPs implemented within their 
jurisdiction by the end of the permit term to determine if post construction BMPs are 
implemented and properly maintained through inspections, self certifications, surveys 
or equally effective approaches. 
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7.4 

The verification shall be based on either the total area of approved WQMP projects or 
the total number of WQivfPs approved. Thus, by the end of the five year permit term 
all projects with WQMPs v.rill have been verified and any notices of non-compliance 
issued. 

New Commitments 

The Penninees propose the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

•:• The New Development and Construction Task Force shall be re-established to 
evaluate the need to revise the routine structural and non-structural BMPs based on 
the update of the California Stormwater BMP Manuals. This shall be completed by 
July l, 2002 _and reported in the 2002 Annual Status Report. 

•:• The Principal Permittee shall develop an education/training program for developers 
and contractors based on any revisions made to Appendix G by the New 
Development and Construction Task Force. 

•!• By the end of the permit term, the Permittees shall verify, through inspections, self 
certifications, surveys or equally effectiye approaches that at least 90% of the 
developments with approved Water Quality Management Plans within their 
jurisdiction that have ongoing non-public agency requirements have implemented and 
are properly maintaining the specified post construction BMPs. The verification 
threshold of 90% shall be based on either the total area of approved WQMP projects 
per year or the total number of WQMPs approved. The Pem1ittees shall report the 
verification approach taken, the number and land area of the verifications performed 
and any actions taken to enforce BMP implementation and maintenance in the Annual 
Status Reports. 

•:• The Principal Permittee shall provide training to the Perm.ittees implementing 
Appendix G on revisions made by the New Development and Construction Task 
Force. The training shall be held a minimum of three times during the permit period. 
This information shall be reported in the Annual Status Reports. 

•!• Each Permittee shall be represented at a minimum of two of the training sessions on 
Appendix G. This information shall be reported in the Annual Status Reports. 

•!• Each Permittee shall document any non-permittee sponsored workshops, training or 
educational activities undertaken pursuant to the activities listed within this section. 
This information shall be reported in the Annual Status Reports. 
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8.0 CONSTRUCTION 

8.J Introduction 

Concern over construction sites as a major source of sediment and other pollutants is 
addressed in the federal regulations, which require a description of a program to 
implement and maintain structural and nonstructural BMPs to reduce pollutants in storm 
water runoff from construction sites. 

Such a program is to include procedures for site planning that incorporate consideration 
of potential water-quality impacts; requirements for nonstructural and structural BMPs; 
procedures for identifying priorities for inspecting sites and enforcing control measures 
that consider the nature of the construction activity, topography, and the characteristics of 
soils and receiving water quality; and appropriate educational and training measures. 

In addition to sediment, activities and materials used on construction sites may be a 
source of pollutants such as paints, lacquers, and primers; herbicides and pesticides; 
landscaping and soil stabilization residues; soaps and detergents; wood preservatives; 
equipment fuels, lubricants, coolants, and hydraulic fluids; and cleaning solvents. 

These pollutants can leak from heavy equipment, be spilled, or can be eroded by rain 
from exposed stockpiles. Once released, they may adsorb onto sediment particles and 
can be transported into the aquatic environment, where they may become available to 
enter aquatic food chains, cause fish toxicity problems, contribute to algal blooms, impair 
recreational uses, and degrade drinking water sources. 

Sediment controls for construction activity directly impacting a watercourse should 
address sediment transport issues in the watercourse so that the natural quantity of 
sediment is not si.gnificantly changed. Contaminated sediment must be prevented from 
reaching the watercourse. 

8.2 Regulatory Requirements 

The First Term Permits stated that ... "industrial/commercial construction operations that 
result in a disturbance of one acre or more of total land area ... and residential construction 
sites that result in the disturbance of five acres or more ... shall be required to develop and 
implement BMPs to control erosion and siltation and contaminated runoff from the 
construction sites." 

In 1999, the State General Construction Activity Stormwater Permit (subsequently 
referred to as the Construction Permit) (SWRCB Order No. 99-08 DWQ, NPDES 
General Permit No. CAS000002) was re-issued. Construction activities disturbing five 
acres or more of land are required to comply with this permit. 
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8.0 CONSTRUCTION 

8.1 Introduction 

Concern over construction sites as a major source of sediment and other pollutants is 
addressed in the federal regulations, which require a description of a progran1 to 
implement and maintain structural and nonstructural BM.Ps to reduce pollutants in storm 
water runoff from construction sites. 

Such a program is to include procedures for site planning that incorporate consi.deration 
of potential water-quality impacts; requirements for n~mstructural and structural BMPs; 
procedures for identifying priorities for inspecting sites and enforcing control measures 
that consider the nature of the construction activity, topography, and the characteristics of 
soils and receiving water quality; and appropriate educational and training measures. 

In addition to sediment, activities and materials used on construction sites may be a 
source of pollutants such as paints, lacquers, and primers; herbicides and pesticides; 
landscaping and soil stabilization residues; soaps and detergents; wood preservatives; 
equipment fuels, lubricants, coolants, and hydraulic fluids;. and cleaning solvents. 

These poJlutants can leak from heavy equipment, be spilled, or can be eroded by rain 
from exposed stockpiles. Once released, they may adsorb onto sediment particles and 
can. be transported into the aquatic environment, where they may become available to 
enter aquatic food chains, cause fish toxicity problems, contribute to algal blooms, impair 
recreational uses, and degrade drinking water sources. 

Sediment controls for construction activity directly impacting a watercourse should 
address sediment transport issues in the watercourse so that the natural quantity of 
sediment is not significantly changed. Contaminated sediment must be prevented from 
reaching the watercourse. 

8.2 Regulatory Requi.rements 

The First Term Permits stated that ... "industrial/commercial construction operations that 
result in a disturbance of one acre or more of total land area ... and residential construction 
sites that result in the disturbance of five acres or more ... shall be required to develop and 
implement BMPs to control erosion and siltation and contaminated runoff from the 
construction sites." 

In I 999, the State General Construction Activity Stormwater Permit (subsequently 
referred to as the Construction Permit) (SWRCB Order No. 99-08 DWQ, NPDES 
General Permit No. CAS000002) was re-issued. Construction activities disturbing five 
acres or more of land are required to comply with this permit. 
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In an April 2, 1992 ruling by the U.S. District Ninth Circuit Coun of Appeal, the Court 
invalidated the exemption granted by EPA for construction activity on less than five (5) 
acres, and remanded to EPA for further action. In late 1999, EPA issued Phase II of the 
federal stonnwater regulations, which lowers the threshold for construction activities that 
need to obtain coverage from 5 acres to l acre. The Construction Permit may be 
re-opened, or the State may issue a new permit, as necessary, to accommodate this 
change to the site size for construction activity. 

Although the Regional Boards administer and enforce the Construction Permit, in many 
cases, violations of th.e Construction Permit may also result in a violation of the 
Permittees' Water Quality Ordinance (Section 4.0). When this occurs, the Permittees are 
expected to coordinate enforcement under their Water Quality Ordinance with the 
Regional Board. This cooperation and coordinated effort between the Pem1ittees and 
Regional Board is essential to efficiently implement the stormwater regulations for 
industries at the State and local level. 

8.3. PubJic Works Construction Practices 

All public works construction contracts administered by the Permittees are governed by 
"Standard Specifications for Public Works Construction11 (subsequently referred to as the 
Green Book). Green Book Section 7 - "Responsibilities of the Contractor" imposes 
specific construction practices, which are included within Appendix H as Best 
Management Practices for public works construction. In general, the Green Book 
requires the Contractor has to keep informed of, and at all times observe and comply with 
state and federal laws and county and municipal ordinances and regulations. 

The Green Book requires contractors, an1ong other things, to: keep equipment in good 
working condition (i.e. no fluid leaks) and insure that equipment and facilities meet 
requirements of ordinances and laws; keep the work site clean and free from rubbish and 
debris; use a street sweeper to keep paved areas clean; clear the work site of equipment 
and unused materials; prevent spillage on haul routes, immediately remove spillage and 
clean the area; remove excavated material from catch basins or similar structures; comply 
with air pollution regulations; provide sanitation and control wastewater; provide water 
pollution, mud, and silt control to protect channels,. storm drains, and bodies of water; and 
maintain drainage within and through the work site. 

Certain public works construction contracts administered by the Permittees may include 
Special Provisions as required by the Permittees and approved municipal sediment 
control Standard Plans. Applicable Special Provisions and Standard Plans are hereby 
included as Best Management Practices for public works construction. 
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In addition, as a result of the Second Tenn Permits, if the Pennittees have construction 
projects that may result in the land disturbance of five (5) acres or more, the following 
requirements apply: 

• Although the Permittees do not pay fees, they must notify the Executive 
Officer of the Regional Board when the construction project is proposed by 
submitting an NOi or similar form; 

• The Permittees shall develop a stormwater pollution prevention plan (SWPPP) 
and monitoring program (consistent with the requirements of the current 
Construction Permit) prior to the commencement of any construction 
activities. The SWPPP will be kept on site; 

• The Permittees shall give advance notice to the Executive Officer of the 
Regional Board of any planned changes in the construction activity which 
may result in non-compliance with the current Construction Permit; 

• The Permittees must notify the Executive Officer of the Regional Board when 
the construction project is completed by submi.tting a Notice of Termination 
or similar form; and 

• All other terms and conditions of the current Construction Permit shall be 
applicable. 

8.4 Permittee Oversight of Private Construction Practices 

The Perrnittees enforce grading codes on private construction practices designed to 
protect slopes from erosion and failure. These codes are also designed to protect 
watercourses and adjacent property from the effects of eroded soil or blowing dust. 
These codes will be evaluated and revised as needed in the Third Term Permit period to 
ensure consistency with other regulatory documents such as the Construction Permit and 
local Water Quality Ordinance. The Perrnittees also require certain provisions for 
applicants to provide proof of coverage under the General Construction Permit as well as 

. the inclusion of special construction notes on building and grading plans (Section 7 .2 and 
Appendix G). 

Grading, construction and building inspectors ensure compliance with local grading 
codes as part of their present jobs. Inspection program elements specifically addressing 
stormwater pollution include: 

• Inspection at the beginning of construction to verify that required nonstructural or 
structural stormwater pollution control measures are in place; 

• Inspection during storm events; and 
• Inspection shortly before notice of termination is filed . 
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8.5 Newport .Bay/San Diego Creek Sediment Control Programs 

The Permittees have established programs and practices to control sediment and related 
pollutants through both source control (erosion control) and treatment control measures 
(sediment control) at construction sites. A special focus exists in the Newport Bay/San 
Diego Creek watershed due to its impaired status due to excess sediment (Section 12.0). 

8.6 Program Development 

The problem of construction site erosion and sediment loss has long been recognized by 
the Permittees. Consequently Permittee grading ordinances and codes, the Green Book, 
and Public Works construction specifications already contain requirements for 
construction practices for erosion and sediment control. 

The First Term Permits required changes in grading practices to recognize sediment 
balance concepts, control of regulated materials used on the job site, and control of 
sediments polluted by contaminants. The control of stormwater pollution associated with 
construction is handled through the existing grading, building permit, and public works 
contracting process. 

During the First Term Permit period the Best Management Practices For Public Works 
Construction report was developed and incorporated as part of the DAMP (Appendix H). 
This Appendix applies to Permittee public works construction projects and requires that 
such activities will implement non-structural and structural BMPs to control 
contaminated stormwater run-off. 

At a minimum BMP selection for public works projects shall be consistent with the 
Construction Permit and Green Book standards for site maintenance and environmental 
protection. In 1997 the Permittees certified to the Regional Boards that the Appendix H 
guidelines or their equivalent were being implemented. 

Commencing in 99/00 the Permittees report on the number of grading and building 
permits issued, the number of construction site greater than five acres, the number of 
inspections conducted and the number of citations issued as well as any limitations in 
their ability to provide the information. In the Third Term Permit period, annual reporting 
will additionally include those new commitments in Section 8.7 . 
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8. 7 Ne·w Commitments 

The Permittees propose the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

Nev.1 Commilments: 

•!• The Permittees shall review their current grading/erosion control ordinances for 
consistency with related regulatory documents such as the State General Construction 
Permit and Permittee Water Quality Ordinance to determine the need for the 
development of model ordinance language that may be utilized by Permittees whose 
ordinances require modification. Thls review shall also consider the authority allowed 
by the State under the Building Code for the Permittees for make such changes. This 
shall be completed by July 1, 2002 and reported in the 2002 Annual Status Report. 

•!• The New Development and Construction Task Force shall be re-established to 
evaluate the need to revise Appendix H, the grading and erosion control ordinances, 
if determined necessary by the Permittees, and special construction site issues in the 
Newport Bay/San Diego Creek watershed. This shall be completed by July I, 2002 
and reported in the 2002 Annual Status· Report. 

•!• The Principal Permittee shall develop and implement an education/training program 
for developers and contractors based on any revisions made to Appendix H by the 
New Development and Construction Task Force. A minimum of three training 
sessions shall be conducted during the permit term. This information shall be reported 
in the Annual Status Reports. 

•!• Each Permittee shall be represented at a minimum of two of the training sessions on 
Appendix H. This information shall be _reported in the Annual Status Reports. 

•!• Each Permittee shall document any non-permittee sponsored workshops, training or 
educational activities undertaken pursuant to the activities listed ,vithin this section. 
This information shall be reported in the Annual Status Reports. 
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• 8.7 New Commitments 

The Permittees propose the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

•!• The Permittees shall review their current grading/erosion control ordinances for 
consistency with related regulatory documents such as the State General Construction 
Permit and Permirtee Water Quality Ordinance to determine the need for the 
development of model ordinance language that may be utilized by Permittees whose 
ordinances require modification. This review shall also consider the authority allowed 
by the State under the Building Code for the Permittees for make such changes. This 
shall be completed by July 1, 2002 and reported in the 2002 Annual Status Report. 

•:• The New Development and Construction Task Force shall be re-established to 
evaluate the need to revise Appendix H, the grading and erosion control ordinances, 
if detem,ined necessary by the Permittees, and special construction site issues in the 
Newport Bay/San Diego Creek watershed. This shall be completed by July I, 2002 
and reported in the 2002 Annual Status· Report. 

•!• The Principal Permittee shall develop and implement an education/training program 
for developers and contractors based on any revisions made to Appendix H by the 
New Development and Construction Task Force. A minimum of three training 
sessions shall be conducted during the permit term. This information shall be reported 
in the Annual Status Reports. 

•!• Each Permittee shall be represented at a minimum of two of the training sessions on 
Appendix H. This information shall be _reported in the Annual Status Reports. 

•:• Each Permittee shall document any non-permittee sponsored workshops, training or 
educational activities undertaken pursuant to the activities listed within this section. 
This information shall be reported in the Annual Status Reports. 

Draft Drainage Area Management Plan 2nd Edition 
September 2000 
Version 9/1/00 

- 48 -

0014728



• 9.0 INDUSTRIAL DISCHARGER IDENTIFICATION 

9.1 Introduction 

During the First Term Permit, the objective of the Industrial Discharger Identification 
element are to identify industrial stormwater dischargers in Orange County and to notify 
them of State industrial stormwater permining requirements. This element provided 
coordination between the Permittees and industrial dischargers so that industries may 
comply with the separate requirements of the local NPDES and Statewide General 
Industrial (SWRCB Order No. 97-03 DWQ, NPOES General Permit No. CASOOOOO I, 
subsequently referred to as the Industrial Permit) and General Construction Permits. 

9.2 Regulatory Requirements 

Code of Federal Regulations Part 40 Section 122.26 (a) (4) requires industrial stormwater 
dischargers to nGtify operators of municipal storm drain systems receiving industrial 
stormwater discharges. 

The First Term Permits included a finding that industrial dischargers were required to 
cooperate with the Permittees and were required to obtain individual industrial 
stormwater discharge permits from the Regional Boards. However, regulations issued 
after these permits required industries to apply for coverage under the Industrial Permit 
rather than separately under the Regional Boards. 

Although the Regional Boards administer and enforce the Industrial and Construction 
Permit, in many cases, discharges in violation of the Industrial and Construction Permit 
may also be a violation of the Permittees' Water Quality Ordinance. When this occurs, 
the Permittees coordinate enforcement under their Water Quality Ordinance with the 
Regional Board. The Second Term Permit included a finding that a cooperative and 
coordinated effort between the Permittees and Regional Board is essential to efficiently 
implement the stormwater regulations for industries at the State and local level. 

9.3 Program Implementation 

In 1992 a central database was developed 1,,vhich consolidated the 40 CFR 122.26 (a) (4) 
notifications, current NPDES permit hol.ders and industries whose Standard Industrial 
Classification (SIC) codes were identified by the State Water Resources Control Board as 
requiring coverage under the Industrial Permit. The database provided the basis for a 
single notification to all the identified industrial facilities informing the facilities' staff of 
the existence of the NPDES stormwater program and possible industrial permit 
application requirements. 
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This early program commitment was completed in 1992 by the Principal Perminee with 
the distribution of educational flyers to more than 10,000 potentially-affected industrial 
businesses in Orange County. More than 7,000 flyers were also sent to 
construction-related businesses in Orange County to notify them of the obligations under 
the General Construction Permit (Appendix I). 

Subsequently, in 1997-98 and in 1999-00 the Principal Permittee distributed additional 
guidance for the cleaning of automotive service centers to over 2,100 businesses which 
included some industrial facilities subject to the Industrial Permit (Secti.on 6.3.1 ). 

Within Appendix G, the Permittees established a requirement that applicants for grading 
permits > 5 acres provide proof of coverage under the Construction Permit. A similar 
mechanism does not currently exist for the Industrial Permit due to lack of a common 
permitting trigger. 

Commencing in 99/00 the Permittees report on their ability to identify new businesses by 
SIC code or any.limitations in being able to establish a mechanism that would allO\v them 
to do this. In the Third Term Permit period, annual reporting will additionally include 
those new conunitments in Section 9.4. 

9.4 New Commitments 

The Permittees propose the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

•:• The Permittees shall conduct an evaluation to determine the feasibility of establishing 
a rnechanism(s)/requirement for businesses with the applicable SIC codes to 
demonstrate that they have obtained coverage under the Industrial Permit simi.lar to 
that already established for the Construction Permit. This shall be completed by July 
1, 2003 . 
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9.0 U\'DUSTRIAL DISCHARGER IDENTIFICATION 

9.1 Introduction 

During the First Term Permit, the objective of the Industrial Discharger Identification 
element are to identify industrial stormwater dischargers in Orange County and to notify 
them of State industrial stormwater permitting requirements. This element provided 
coordination between the Permittees and industrial dischargers so that industries may 
comply with the separate requirements of the local NPDES and Statewide General 
Industrial (SWRCB Order No. 97-03 DWQ, NPDES General Permit No. CASOOOOOl, 
subsequently referred to as the Industrial Permit) and General Construction Permits. 

9.2 Regulatory Requirements 

Code of Federal Regulations Part 40 Section 122.26 (a) (4) requires industrial stormwater 
dischargers to notify operators of municipal storm drain systems receiving industrial 
stormwater discharges. 

The First Term Permits included a finding that industrial dischargers were required to 
cooperate with the Permittees and were required to obtain individual industrial 
storrnwater discharge permits from the Regional Boards. However, regulations issued 
after these permits required industries to apply for coverage under the Industrial Permit 
rather than sepai:ately under the Regional Boards. 

Although the Regional Boards administer and enforce the Industrial and Construction 
Permit, in many cases, discharges in violation of the Industrial and Construction Permit 
may also be a violation of the Pe.rmittees' Water Quality Ordinance. When this occurs, 
the Permittees coordinate enforcement under their Water Quality Ordinance with the 
Regional Board. The Second Term Permit included a finding that a cooperative and 
coordinated effort between the Permittees and Regional Board is essential to efficiently 
implement the stormwater regulations for industries at the State and local level. 

9.3 Program Implementation 

In 1992 a central database was developed which consolidated the 40 CFR 122.26 (a) ( 4) 
notifications, current NPDES permit holders and industries whose Standard Industrial 
Classification (SIC) codes were identified by the State Water Resources Control Board as 
requiring coverage under the Industrial Permit. The database provided the basis for a 
single notification to all the identified industrial facilities informing the facilities' staff of 
the existence of the NPDES stormwater program and possible industrial permit 
application requirements . 
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• This early program commitment was completed in 1992 by the Principal Permittee with 
the distribution of educational flyers to more than 10,000 potentially-affected industrial 
businesses in Orange County. More than 7,000 flyers were also sent to 
construction-related businesses in Orange County to notify them of the obligations under 
the General Construction Permit (Appendix n. 
Subsequently, in 1997-98 and in I 999-00 the Principal Permittee distributed additional 
guidance for the cleaning of automotive service centers to over 2, l 00 businesses which 
included some industrial facilities subject to the lndustrial Permit (Section 6.3. I). 

Within Appendix G, the Permittees established a requirement that applicants for grading 
permits > 5 acres provide proof of coverage Wlder the Construction Permit. A similar 
mechanism does not currently exist for the Industrial Permit due to lack of a common 
permitting trigger. 

Commencing in 99/00 the Permittees report on their ability to identify new businesses by 
SIC code or any limitations in being able to establish a mechanism that would allow them 
to do this. In the Third Term Permit period, annual reporting will additionally include 
those new commitments in Section 9.4. 

9.4 New Commitments 

The Permittees propose the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

•:• The Permittees shall conduct an evaluation to determine the feasibility of establishing 
a mechanism(s)/requirement for businesses with the appli.cable SIC codes to 
demonstrate that they have obtained coverage under the Industrial Permit similar to 
that already established for the Construction Permit. This shall be completed by July 
1, 2003 and reported in the 2002/03 Annual Status Report. 
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• l 0.0 DETECTION/ELlMINA TION OF ILLEGAL DISCHARGES AND 
ILLICIT CONNECTIONS 

10. l lntrod uctioo 

Illegal discharges and illicit connections can be sources of contamination within 
municipality stormwater drainage systems. 

An illegal discharge is any intentional discharge to a municipal separate storm se•.ver that 
is not composed entirely of stormwater and that is not covered by an NPDES permit. An 
illegal discharge refers to the disposal of non-stormwater materials such as paint or waste 
oil into the storm drain or the discharge of waste streams containing pollutants to the 
storm drain. 

An illicit connection to the storm drain system is an undocumented and/or unpermitted 
physical connection from a facility to the storm drain system. The First Term Permit 
required the Permittees to undertake programs to identify and eliminate illicit connections 
to the storm drai_n system. The Permittees developed a facility inspection and 
documentation program to identify such connections however; almost none were 
identified during the multi-year effort. 

An effective program to reduce or eliminate these types of discharges and connections 
needs to inform the public of the detrimental effects of illegal discharges on water 
quality, have a process for detecting and eliminating illicit connections and have a 
program to respond to, investigate and clean up illegal discharges . 

.I 0.2 RegulatOlj' Requirements 

The First Term Permit required a facility inspection and documentation program to 
identify illegal discharges and iUicit conn.ections to the storm drain systems. The permit 
also included requirements for ordinances prohibiting illegal drainage entries and 
improper disposal and the development of an implementation plan for prosecuting 
violators and eliminating illegal discharges. 

The permits also required the Permittees to certify the completion of the reconnaissance 
of the storm drain system by February 28, 1997 and, in instances where illicit connections 
are detected, a schedule be provided for their elimination. 

Draft Drainage Area Management Plan 2nd Edition 
September 2000 
Version 9/1/00 

- 51 -

0014733



• 

I 0.3 Detection/Elimination of Illegal Discharges 

l 0.3 .1 Detection 

The Permittees have a number of programs that have facilitated the detection of sources 
of illegal discharges. These programs include industrial facility inspection, drainage 
facility inspection, water quality monitoring, and the wide distribution of public 
education materials that provide phone numbers and encourage the reporting of spills. 

Industrial Facility Inspection 

A number of public agencies routinely conduct inspections of industrial facilities in 
Orange County. These agencies and their areas of responsibility include the follO\ving: 

• The Orange County Health Care Agency regulates the storage and disposal of 
hazardous wastes. Approximately 6,339 businesses are inspected annually to ensure 
proper waste management. 

• The Fire Departments in Orange County regulate the storage of hazardous materials 
through disclosure ordinances such as OCC Sec 4-3-200-300 and Article 80 of the 
Fire Code. This regulation involves inspection at approximately 7,000 business. 

• Agricultural chemicals, notably pesticides, are regulated by the Agriculture 
Commissioner through the State Agriculture Code (CCR Title 3, Sec. 6000 et seq.). 
The Commissioner's office performs facility inspections at about 200 facilities/year 
out of a total of approximately 700 facilities that use/store pesticides. The 
Commissioners office also initiates enforcement action for non-compliance. 

• Discharges to the sanitary sewers are mostly regulated by the Orange County 
Sanitation District and the Aliso Water Management Agency/South East Regional 
Reclamation Authority who routinely conduct pre-treatment facility inspections. 

Routine coordination with staff of these inspection programs occurs through the Orange 
County Hazardous Materials Strike Force and the Stormwater Awareness training 
developed presented by the Principal Permittee. These coordination efforts ensure that 
the staff of these inspection programs is cognizant of stormwater issues and regularly 
notify the Principal Permittee of situations that may present a source of water pollution. 
In the Third Term Permit period, annual reporting will additionally include those new 
commitments in Section 10.5 . 
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Drainage Facility Inspection 

Through routine maintenance activities v.rithin the municipal storm drain system, 
Permittee field personnel continue to report suspected problems and/or discharges to the 
system (Section 5.3.3). 

Countywide Reconnaissance Monitoring 

During the First Term Permit and part of the Second Term Permit the Permittees 
conducted field screening/reconnaissance every year which included conducting a site 
investigation and chemical analyses once during dry weather and once during storm 
events. While the primary objective of this component of the water quality monitoring 
program was to detect gross contamination from illegal discharges through field analyses 
minimal incidences were detected. 

New monitoring program objectives set in the Second Term Permit prompted a re
evaluation of the monitoring program starting in 1997. In May 1999, a final report 
outlining a new monitoring program that addressed the requirements of this permit was 
submitted to the Regional Boards (Appendix K) and the program was implemented. 

The reconnaissance and source identification section of the new water quality monitoring 
program addresses the need to determine if an identified water quality problem is the 
result of an illicit connection or illegal discharge through a series of source identification 
studies. If probl_ems are found they are referred to the Permittees' Authorized Inspectors. 

Water Pollution Problem Reporting 

The public reporting of spills is facilitated by a listing of: 

• Permittee business telephone numbers in materials produced and distributed by the 
NPDES Stormv,..ater Program's public education activities (brochures and magnets). 

• The 24 hour water pollution problem reporting hotline and corresponding e-mail 
address in materials produced and distributed by the NPDES Stormwater Program's 
public education activities 

• The Principal Permittee's water pollution telephone number in the Orange County 
"white page" telephone directories 
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l 0.3 .2 Elimination 

Investigations 

Investigations of water pollution incidents are routinely undertaken by Permit1ee 
Authorized Inspector staff and various fire and police departments. Although 
investigations may be unilateral efforts, more serious incidents are typically coordinated 
with federal, state, and local agencies through the Orange County Hazardous Materials 
Strike Force. The Strike Force is headed by the Orange County District Attorney's Office 
and includes representatives of a wide variety of local, regional, and state agencies. 

In addition, the Permittees also coordinate with Regional Board staff on an ongoing basis 
with a particular focus on facilities regulated by an NPDES permit 

Enforcement 

Enforcement activities are undertaken according to the Water Quality Ordinance and 
accompanying Enforcement Consistency Guide (Section 4.0 and Appendix El and E2). 
Water pollution cases may be handled administratively or in more serious instances, have 
been prepared for prosecution by the Orange County District Attorney who may 
prosecute under the applicable sections of the Water Quality Ordinance, State Fish and 
Game Code, State Water Code, Uniform Fire Code, and Penal Code that address 
pollutant discharges. 

The Permittees have formerly designated the staff responsible for carrying out the 
enforcement services according to the Enforcement Consistency Guide and update these 
designations every year in the Annual Status Report. The Permittees will continue to 
have responsibility for water pollution enforcement within their jurisdiction unless that 
authority has been designated to the Orange County Flood Control District. 

Commencing in 99/00 the Pennittees report on the quantities and types of enforcement 
actions that were taken, the number of repeat violators and the incremental enforcement 
actions and information regarding current or settled prosecutions. In the Third Term 
Permit period, annual reporting will additionally include those new commitments in 
Section 10.5. 
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10.3.2 Elimination 

Investigations 

Investigations of water pollution incidents are routinely undertaken by Perminee 
Authorized Inspector staff and various fire and police departments. Although 
investigations may be unilateral efforts, more serious incidents are typically coordinated 
with federal, state, and Local agencies through the Orange County Hazardous Materials 
Strike Force. The Strike Force is headed by the Orange County District Attorney's Office 
and includes representatives of a wide variety of local, regional, and state agencies. 

In addition, the Permittees also coordinate with Regional Board staff on an ongoing basis 
with a particular focus on facilities regulated by an NPDES permit. 

Enforcement 

Enforcement activities are undertaken according to the Water Quality Ordinance and 
accompanying Enforcement Consistency Guide (Section 4.0 and Appendix El and E2). 
Water pollution cases may be handled administratively or in more serious instances, have 
been prepared for prosecution by the Orange County District Attorney who may 
prosecute under the applicable sections of the Water Quality Ordinance, State Fish and 
Game Code, State Water Code, Uniform Fire Code, and Penal Code that address 
pollutant discharges. 

The Permittees have formerly designated the staff responsible for carrying out the 
enforcement services according to the Enforcement Consistency Guide and update these 
designations every year in the Annual Status Report. The Pennittees will continue to 
have responsibility for water pollution enforcement within their jurisdiction unless that 
authority has been designated to the Orange County Flood Control District. 

Commencing in 99/00 the Pennittees report on the quantities and types of enforcement 
actions that were taken, the number of repeat violators and the incremental enforcement 
actions and information regarding current or settled prosecutions. In the Third Term 
Permit period, annual reporting will additionally include those new commitments in 
Section 10.5 . 
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• 10.4 Detection/Elimination of Illicit Connections 

10.4.1 Detection/Elimination 

The Second Term Permit required the Permittees to certify the completion of the 
reconnaissance of the storm drain system by February 28, 1997, and, in instances where 
illicit connections are detected, a schedule be provided for their elimination (Section 
l 0.2). The Reconnaissance Survey Report of February, 1997, reported finding two illicit 
connections countywide and inspection of drainage facilities is now conducted as part of 
routine maintenance (Appendix J). 

Any illicit connection identified during routine inspections is investigated by the affected 
Permittee. Appropriate actions are then taken to approve undocumented connections by 
permit procedure and/or pursue removal of those connections that are determined to be 
illicit connections and not permissible. 

Commencing in -99/00 the Permittees report on the number of illicit connections found 
within their jurisdiction, the type of connection and the resulting actions that were taken 
to permit or remove it. 

I 0.4.2 Enforcement 

Compliance with established regulations on obtaining encroachment permits before 
installation of drains is enforced. Owners of existing drains without appropriate permits 
are notified to comply. For those drains where the owner is unresponsive or cannot be 
identified, each Permittee is responsible for deciding whether to formally accept the 
connection as part of their public drainage system or cap it off. 

10.5 New Commitments 

The Permittees propose the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

•!• The Principal Permittee shall provide stormwater quality awareness training to the 
staff of existing industrial inspection programs a minimum of three times during the 
permit period. The training will include information regarding the BMP guidance 
developed for restaurants, automotive service centers and gasoline stations per 
Section 5.0. This shall be reported on in the Annual Status Reports. 
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•!• Authorized Inspectors shall meet three (3) tjmes per year to coordinate investigations, 
enforcement and training issues within Orange County. This shall be initiated by 
July 1, 2001 and shaJI be reported in the Annual Status Reports. 

•!• Each Permittee shall send an Authorized Inspector to two of the three meetings 
annually. This shall be reported in the Annual Status Reports. 

•!• The Principal Pennittee shall develop and distribute an electronic database for water 
pollution incident reporting and tracking to the Pennittees Authorized Inspectors by 
July I, 2002. This shall be reported in the Annual Status Reports. 

•!• The Permittees, shall, in coordination with the major sewering agencies within 
Orange County, review and revise, as necessary, the procedures and practices for 
sewage spill response with the goal of reducing the impacts of sewage releases on 
receiving waters. Where necessary, written changes may be incorporated into 
operating procedures or spill response plans and/or cooperative agreements may be 
developed. Progress shall be reported in the Annual Status Reports. 

•!• Each Permittee shal.l document any non-Pennittee sponsored workshops, training or 
educational activities undertaken pursuant to the activities listed within this section. 
This information shall be reported in the Annual Status Reports. 
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11.0 Vt1ATER QUALITY MONITORING PROGRAM 

11.1 Introduction 

In response to the Fi.rst Term Permits, the Permittees developed and implemented a water 
quality monitoring program (1993 DAMP Appendix K) to aid in the detection and 
control of i Iii cit connections and illegal discharges to the municipal storm drain systems 
and to meet other program performance objectives. The monitoring program focused on 
estimating pollutant loads in urban stormwater runoff, tracked compliance with water 
quality objectives, searched for sou.rce of pollutants and add.ressed impacts on areas of 
special concern. 

In response to the Second Term Permjts, the Permittees conducted a two year re
evaluation and revision of the water quality monitoring program in order to re-focus the 
efforts to determine the role, if any, of urban storm water discharges to the impairment of 
beneficial uses and to provide technical information to support an effective urban 
stormwater management program to reduce the beneficial use impairments determined to 
be associated with u.rban stormwater (Appendix K). 

The Permittees also initiated several water quality planning efforts, conducted additional 
water quality evaluations in response to technical requests from the Regional Boards and 
participated in various regional research and/or monitoring programs. The combination 
of these efforts will aid the Permittees in determining the extent and degree of the 
relationship between urban stormwater runoff and impairment of beneficial uses within 
the aquatic resources of Orange County. 

11.2 Regulatory Requirements 

Federal regulations require operators of municipal storm sewers to develop a "proposed 
monitoring program for representative data collection for the tenn of the pennit that 
describes the location of outfalls or field screening points to be sampled ( or the location 
of instream stations), why the location is representative, the frequency of sampling, 
parameters to be sampled, and a description of sampling equipment." 

The objectives of the initial water quality monitoring program as stated in the Fi.rst Term 
Permit were: 

• To define the type, magnitude and sources of pollutants in the stonn water system 
discharges within each Permittees respective jurisdiction so that appropriate pollution 
prevention and correction measures can be identified; 

• To evaluate the effectiveness of pollution prevention and correction measures; and 
• To evaluate the compliance with water quality objectives established for the storm 

water system or its components . 
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The objectives for a revised monitoring program as stated in the Second Term Permit 
,vere to: 

• Develop and support an effective municipal nonpoint source control program; 
• Define water quality status, trends, and pollutants of concern associated with 

municipal storrnwater discharges; 
• Characterize pollutants associated with municipal storrnwater discharges and to 

assess the influence of urban land uses on water quality and beneficial uses of 
receiving waters; 

• Identify significant water quality problems related to urban storrnwater discharges; 
• Identify other sources of pollutants in stonnwater runoff to the maximum extent 

possible (e.g. atmospheric deposition, contaminated sediments, other nonpoint 
sources, etc.); 

• Identify and prohibit illicit discharges; 
• Identify those waters, which without additional action to control pollution from urban 

stormwater discharges cannot reasonably be expected to attain or maintain applicable 
water quality standards required to sustain the beneficial uses in the Basin Plan; 

• Evaluate the effectiveness of existing municipal storm water quality management 
programs, including an estimate of pollutant reductions achieved by the structural and 
nonstructural BMPs implemented by the permittees; and 

• Evaluate costs and benefits of proposed municipal stormwater quality control 
programs to the stakeholders including the public. 

The main theme underlying the objectives specified by the Regional Boards was 
maintaining the integrity of receiving waters and their ability to sustain beneficial uses 
identified in the Water Quality Control Plan (subsequently referred to as the Basin Plan). 
This parallels the Permittees' long-standing concern with the management of 
environmental resources. For example, many of the monitoring stations have been 
sampled since the mid- l 970s, and there are many past instances of cooperation with other 
agencies regarding specific environmental problems and/or areas of concern. 

Thus, while the Permittees view compliance with the terms of their storm water permits as 
of paramount importance, there is also an underlying role of govenunental stewardship 
for key environmental resources that are highly valued by residents of Orange County. 
This revised monitoring plan strives to link permit compliance with this larger set of 
management issues. 
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The objectives for a revised monitoring program as stated in the Second Term Permit 
were to: 

• Develop and support an effective municipal nonpoint source control program; 
• Define water quality status, trends, and pollutants of concern associated with 

municipal stormwater discharges; 
• Characterize pollutants associated with muni.cipal stonnwater discharges and to 

assess the influence of urban land uses on water quality and beneficial uses of 
receiving waters; 

• Identify significant water quality problems related to urban stormwater discharges; 
• Identify other sources of pollutants in stormwater runoff to the maximum extent 

possible (e.g. atmospheric deposition, contaminated sediments, other nonpoint 
sources, etc.); 

• Identify and prohibit illicit discharges; 
• Identify those waters, which without additional action to control pollution from urban 

storrnwater discharges cannot reasonably be expected to attain or maintain applicable 
water quality standards required to sustain the beneficial uses in the Basin Plan; 

• Evaluate the effectiveness of existing municipal stormwater quality management 
programs, including an estimate of pollutant reductions achieved by the structural and 
nonstructural BMPs implemented by the permittees; and 

• Evaluate costs and benefits of proposed municipal stonnwater quality control 
programs to the stakeholders including the public. 

The main theme W1derlying the objectives specified by the Regional Boards was 
maintaining the 1ntegrity of receiving waters and their ability to sustain beneficial uses 
identified in the Water Quality Control Plan (subsequently referred to as the Basin Plan). 
This parallels the Permittees' long-standing concern with the management of 
environmental resources. For exampl.e, many of the monitoring stations have been 
sampled since the mid- l 970s, and there are many past instances of cooperation with other 
agencies regarding specific environmental problems and/or areas of concern. 

Thus, ,vhile the Pennittees view compliance with. the terms of their stormwater permits as 
of paramount importance, there is also an underlying role of governmental stewardship 
for key environm.ental resources that are highly valued by residents of Orange County. 
This revised monitoring plan strives to link permit compliance with this larger set of 
management issues . 
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• 11.3 Program Development 

11.3.1 Pre-NPDES Water Oualitv Monitoring 

From 1973 to 1990, the Principal Permittee conducted routine water quality monitoring 
on drainage facilities which are tributary to water bodies identified as waters of the state 
by the Regional Boards. The receiving waters were also monitored routinely to assess 
the chronic effects on established beneficial uses. 

When the monitoring program was initiated in 1973, monthly nutrient and trace element 
sampling was performed at several locations. Sediment samples were collected 
semiannually to assess the impact of contaminant deposition and adsorption. Additional 
constituents such as mercury, selenium, DDT, PCBs and radioactivity were also 
evaluated on a semiannual basis to address public concerns regarding the pollution threat 
from these constituents. 

11.3.2 First Tenn Permit Water Quality Monitoring 

In order to bring the pre-NPDES water quality monitoring program into conformance 
with the 1990 federal NPDES regulations and the First Term Permit objectives (Section 
11.2), field screening to detect gross contamination was added to the program and the 
number of sampling sites in the channels and receiving waters were increased in order to 
better assess the amount and type of contamination in the storm drain system. 

The First Term Permit water quality monitoring program consisted of field screening 
(channels only); dry-weather and storm sampling and a receiving water program: 

• Field screening was used to detect gross contamination, which may be 
indicative of illegal disposal of pollutants. Monitoring locations were sited on 
channels which have drainage areas greater than one square mile or which have 
industrial (manufacturing) land uses in the drainage areas. Reports exhibiting 
elevated concentrations of field-screening constituents were referred for follow
up pollution investigation, but this occurrence was rare or non-existent in most 
waterbodies; 

• Data from dry-weather and storm sampling was used to estimate the total 
annual volume of contaminants discharged by each monitored channel. These 
monitoring locations were in channels which were identified in the First Term 
Permits as "Waters of the State" or in major tributaries to "Waters of the State". 
Storm monitoring of channels was also used to evaluate the level of 
contamination during and after storm events; 
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• The receiving water monitoring program included stations in the Huntington 
Harbor; Sunset, Anaheim, and Bolsa Bays; Upper and Lmver Newport Bays; 
and Dana Point Harbor. These stations were monitored during and subsequent 
to storms for the same contaminants as in the channel monitoring program. In 
the channel and receiving water monitoring programs, semiannual sampling of 
bed sediment were also conducted to determine the chronic effects of storm 
water runoff. 

11.3.3 Second Term Permit Water Oualitv Monitoring 

While the First Term Permit monitoring program produced useful information, the 
Permittees recognized (as has the rest of the nation) the high degree of uncertainty 
regarding the link between urban storm water runoff and actual impairment of beneficial 
uses within the aquatic resources of Orange County. 

Therefore, in response to the Second Term Permit objectives (Section 11.2), the 
Permittees started conducting a systematic re-evaluation of the water quality monitoring 
program which l.ed to a re-statement of the monitoring program's primary goals. The 
primary and parallel goals of the monitoring program were re-stated as: 

• To determine the role, if any, of urban storm water discharges in the impairment of 
beneficial uses; and 

• To provide technical information to support effective urban stormwater management 
program actions to reduce the beneficial use impairment determined to be associated 
with urban storrnwater 

In order to organize the vast array of monitoring activities needed to carry out the 
objectives and goals, the Permittees identified three separate key elements within the 
Final Monitoring Program (Appendix K). These three key elements are: 

• A focus on known sites (or "warm spots") where constituents are substantially above 
system-wide. averages; 

• A parallel (and somewhat overlapping) focus on areas of critical aquatic concern 
(herein referred to as "critical aquatic resources" or "CARs"); and 

• A countywide reconnaissance program to identify specific sources of contamination 
from sub-watershed areas as well as specific land use investigations in order to 
evaluate the effectiveness of a variety of BMPs 

The monitoring program includes an underlying rationale for each monitoring element, a 
discussion of how monitoring data will be used in decision-making, identification of 
potential links to other relevant monitoring programs being carried out by other agencies, 
a description of the basic monitoring design, identification of additional study design 
steps, and a description of anticipated monitoring activities. 
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e These monitoring elements include many locations from the pre-NPDES and First Tenn 
Permit water quality monitoring programs that were of value because of the length of 
their historical record. Each key element of the Final Monitoring Program contains a 
description of the monitoring activities that are proposed to accomplish the objectives 
described above, as well as a description of the process for making decisions about how 
the monitoring program will respond to incoming data over time. This process can be 
used at any time throughout the life of the monitoring program to re-evaluate the 
direction of the program, or to reassess the appropriate allocation of resources within the 
program. 

Since the vast majority of the CARs in Orange County are in marine or estuarine habitats, 
the Permittees participated in the Southern California Bight 1998 Regional Monitoring 
Project (Bight'98) regional monitoring program (coordinated by SCCWRP) to obtain 
meaningful information on the ecological effects of storm.water discharges. The Bight 
98' program was a continuation of the successful cooperative regional-scale monitoring 
begun in southern California in 1994 and built upon the previous successes and expanded 
on the 1994 sunrey by including more participants, sampling more habitats, and 
measuring more parameters. 

Monitoring in Orange County included a coastal microbiological assessment, monitoring 
in the Lower Ne,vport Bay, Dana Point Harbor and Huntington Harbor; and monitoring 
of the impacts of the Santa Ana River and Aliso Creek. 

This coordination on monitoring has further developed into a region-wide monitoring and 
research cooperative program with th.e neighboring counties, SCCWRP and the three 
Regional Boards and will be implemented during the Third Term Permit period 

The Final Monitoring Program and subsequent elements utilize a five year timeline 
(1998/99 - 2002/03) for addressing the goals/objectives associated with each task. This 
timeline is reflective of the dynamic nature of the monitoring program and the fact that 
many of the objectives will require a substantial investment of resources before they are 
finalized. The program will form the basis for monitoring during the first three years of 
the Third Term Permit period. 

In the Third Term Permit period, annual reporting will additionally include those new 
commitments in Section 11.5. 
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11.4 \Vatcr Quality Planning Initiatives 

During the Second Term Permit period, the Permittees initiated several water quality 
planning efforts. These priority water quality planning initiatives are intended to identify 
and better understand site-specific urban water quality problems in Newport Bay/San 
Diego Creek Watershed (nutrients), Aliso Creek (bacteria) and Talbert/Lower Santa Ana 
River (bacteria). 

11.4. l Newport Bav/San Diego Creek Watershed 

Ne\vport Bay and certain sections of San Diego Creek have been listed as impaired for 
the presence of excess levels of fecal coliform, sediment and nutrients as well as toxici ry 
to organisms. 

The development of Total Maximum Daily Loads (TMDLs) allocations pursuant to 
Section 303(d) of the Clean Water Act has imposed additional requirements on the 
Newport Permittees (The County, Orange County Flood Control District and the cities of 
Costa Mesa, Irvine, Lake Forest, Laguna Hills, Laguna Woods, Newport Beach, Orange, 
Santa Ana and Tustin) which include significant additional requirements on these 
Perm.ittees for monitoring and program development. These issues are addressed in their 
entirety in Section l 2.0. 

l 1.4.2 Talbert/Lower Santa Ana River Watershed 

Elevated bacteria indicator levels in the surfzone off Huntington State Beach in l 999 
were attributed, in part, to the storm drain system of the Talbert/Lower Santa Ana River 
Watershed. In response to a Section 13267 letter from the Regional Board, the 
Talbert/Lower Santa Ana River Watershed Perrnittees (The County, Orange County 
Flood Control District, and the cities of Costa Mesa, Fountain Valley, Huntington Beach, 
Newport Beach and Santa Ana) committed to conducting monitoring investigations and 
research studies ·in conjunction with the Univer·sity of California Irvine and the National 
Water Research Institute. These studies have been initiated by these Permittees and 
subsequently expanded to include watershed-scale monitoring and investigations, 
including extensive dispersion mon.itoring in the surfzone. 

The studies are anticipated to be completed during the renewal process for the Third 
Term Permit and surfzone fecal coliform impacts attributable to urban sources will be 
addressed through a revision of current BMPs pursuant to the water quality planning 
process. As part of an early action plan, all storm drain and pump station discharges in 
this watershed have been temporarily diverted during the summer months . 
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• 11.4.3 Aliso Creek Watershed 

The lower mile of Aliso Creek has been listed as impaired for the presence of elevated 
levels of fecal coliform. Pursuant to a 2050) grant the County initiated a water quality 
planning study to compliment ongoing watershed restoration efforts being conducted by 
the Corps of Engineers in conjunction with watershed cities and special districts. 

One of the results of the study was the identification of elevated fecal colifom1 levels at 
many points along Aliso Creek and in its tributaries. One storm drain (identified as 
J03P02) exhibited higher fecal coliform levels than the rest and was issued a Clean Up 
Abatement Order by the Regional Board pursuant to violations of the NPDES 
Stormwater Permit. The Order, as one action, assigns additional monitoring requirements 
to the J03P02 Pemtirtees (The County, Orange County Flood Control District, and City 
of Laguna Niguel). 

The Corps of Engineers Feasibility studies and the 2050) water quality planning study 
are anticipated to be completed during the renewal process for the Third Term Permit and 
will provide the first comprehensive restoration plan for an entire watershed in Orange 
County with subsequent project implementation over a multi-year period. 

As an early action, the flows from Lower Aliso Creek and J03P02 have been temporarily 
diverted during the summer months to the sanitary sewer. 

Commencing in 99/00 the Permittees report on additional technical information requests 
or special studies that they have been involved with such as the collection of 
data/information for 13267 letters or clean up and abatement orders. 

ll .5 New Commitments 

The Permittees propose the following performance commitments to help provide 
consistency among the programs, define requirements for permit compliance and 
measure performance. 

New Commitments: 

•!• The Permittees shall revise the water quality monitoring program and associated 
timelines annually. These changes may be due to necessary timeline adjustments, 
newly identified water quality problems or information gained through experience or 
the research/monitoring programs. The revisions shall be discussed in the Annual 
Status Reports. 

•!• The Permittees shall participate in future Southern California Bight Regional 
Monitoring Programs. This shall be reported in the Annual Status Report. 
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•!• The Permittees shall participate in the Southern California Stormwater 
Monitoring/Research Cooperative Program. The key focus of the program is to 
develop the methodologies and assessment tools to more effectively understand urban 
municipal stormwater and non-stormwater impacts to receiving waters. This shall be 
reported in the Annual. Status Reports. 

•!• The Permittees shall re-evaluate and revise the elements of the water quality 
monitoring program in 2003. The revised program shall be submitted with the 2003 
Annual Status Report. 
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• 12.0 NE\VPORT BAY \:YATERSHED 

12.1 Introduction 

The Nev1port Bay watershed has been the focus of local efforts to improve water quality 
and restore Bay habitat since the late l 970' s. Early efforts were initiated under the 
planning authority of CW A Section 208 to reduce the impacts of excessive sediment on 
the Bay through the development and implementation of areawide plans (Section 12.3). 

Other water quality problems were subsequently identified including an over-abundance 
of algae attributable to excess nutrients from San Diego Creek, sanitary quality associated 
with contact recreation and shellfish harvesting, aquatic life toxicity to organisms and 
excessive bioaccumulation of toxic substances in fish tissues. Based on these identified 
problems, the Santa Ana Board listed Newport Bay and portions of San Diego Creek as 
impaired on the CWA 303(d) list. 

The Newport Watershed Permittees (comprising all or portions of the County of Orange, 
the Orange County Flood Control District and the cities of Costa Mesa, Irvine, Laguna 
Hills, Laguna Woods, Lake Forest, Ne¥1port Beach, Orange, Santa Ana and Tustin) have, 
to different degrees, participated since the late l 970's in cooperative actions -.vith other 
agency stakeholders and the principal landowner to study and implement solutions to the 
problems in Newport Bay. A watershed Executive Committee was formed in the mid 
l 980's comprising representatives from the Newport Watershed Permittees and other 
stakeholders in order to focus the watershed decision making. This Committee initially 
had responsibility for sediment control issues and has subsequently broadened its 
membership and focus to include other water quality and watershed restoration issues. 

The commitment of the Executive Committee to solving problems in the Newport Bay 
watershed lead to the initiation in the late l 990's of planning level reconnaissance and 
feasibility studies in both the Bay and watershed with the Corps of Engineers. These 
studies have shown a federal interest in restoring the Bay and watershed and are expected 
to result in multiple projects over the next permit term that will result in improved habitat 
and water quality. 

Complementary studies have also been undertaken with funding from the California 
Coastal Conservancy, EPA and the Permittees to further refine the understanding of 
sediment processes, toxicity sources, nutrient load allocations, and human health risks 
associated with fecal coliform levels in Newport Bay. These studies, along with others 
planned, will influence the projects implemented out of the Corps process and represent 
a significant part of the watershed strategy to address water quality problems and meet 
TMDL load reduction targets. 
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• 12.2 Regulatory Requirements 

Section 303( d)(l )(A) of the CW A requires that "Each State shall identify those waters 
within its boundaries for which effluent limitations ... are not stringent enough to 
implement any \:Vater quality standard applicable to such waters." The CWA also requires 
states to establish a priority ranking for waters on the 303(d) list of impaired waters and 
establish TMDLs for such waters. As part of the l 996 303(d) list submittal the Santa Ana 
Board identified the Newport Bay watershed as a high priority for TMDL development 
and began work on the TMDLs in l 996. 

The elements of a TMDL are described in 40 CFR 130.2 and 130.7 and section 303(d) of 
the CW A, as well as in EPA guidance. A TMDL is defined as "a \:Vr:itten, quantitative 
plan and analysis for attaining and maintaining water quality standards in all seasons for a 
specific waterbody and pollutant" (40 CFR 130.2, Federal Register July 13, 2000). It is 
the sum of the individual waste load allocations for point sources and load allocations for 
nonpoint sources and natural background such that the capacity of the waterbody to 
assimilate pollutant loadings is not exceeded. A TMDL is also required to be developed 
with seasonal variations and include a margin of safety to address uncertainty in the 
analysis. 

The Santa Ana Board has adopted TMDLs for sediment, nutrients and fecal coliform as 
amendments to its Water Quality Control Plan attributing in each case part of the load 
allocation to urban areas. Fallowing state ratification of the amendments, the Santa Ana 
Board issued requests for monitoring and technical reports to the Newport Watershed 
Pennittees pursuant to its authority under Section 13267 of the State Water Code. In the 
case of the nutrient TMDL the Santa Ana Board cited the terms of the NPDES 
Stormwater Permit as the basis of enforcement of the request. 

12.3 Sediment Control Programs 

The Newport Watershed Permittees, like the Permittees countywide, have established 
programs and practices to control sediment and related pollutants through both source 
control (erosion control) and treatment control measures (sediment control) at 
construction sites. In addition, special programs have been initiated with other 
stakeholders in the San Diego Creek watershed to control sediment from other sources 
and to trap the excessive sediment loads. 
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12.3.1 Grading and Erosion Control Codes 

The Permittees enforce strict grading codes designed to protect slopes from erosion and 
failure. These codes are also designed to protect watercourses and adjacent property from 
the effects of eroded soil or blowing dust. These codes will be evaluated and revised as 
needed in the Third Term permit to ensure consistency with other regulatory documents 
such as the Construction Permit and local Water Quality Ordinances and to address 
special construction site issues in the Newport Bay/San Diego Creek watershed. This 
revision is addressed by the existing commitment in section 8.7. 

12.3.2 "208 Program 

The 208 Areawide Waste Treatment Management Plan, mandated by Section 208 of the 
Clean Water Act of 1972, was prepared by the Southern California Association of 
Governments (SCAG), eight participating local agencies, and the Los Angeles, Santa 
Ana, and San Diego Regional Water Quality Control Boards. The 208 Plan was adopted 
in 1979 as a management plan for nonpoint source waste and associated water quality 
degradation. 

The Plan addressed nonpoint sources of waste associated with urban, agricultural and 
construction activities. Agriculture and construction activities were identified as 
significant sources of sediment to the Upper Newport Bay through direct rainfall and 
drainage across such lands and established drainage channels. As part of the 208 Plan, 
the Water Quality Action Plan gives priority to the restoration and protection of the 
Newport Bay. 

Implementation of the Action Plan has involved land management practices to reduce 
sediment at its source (channel stabilization, agricultural and construction site BMPs) 
structural controls to localize sediment deposition and facilitate its removal (channel, bay 
and foothill basins). 

12.3.3 Agricultural Erosion and Sediment Control 

The Agricultural Best Management Practices (AgBMP) Program is an element of the 208 
program intended to reduce the rate of sedimentation in Newport Bay using erosion 
control measures within the agricultural areas of the Newport Bay/San Diego Creek 
Watershed. The Principal Permittee ensures the voluntary implementation of erosion 
control measures by the major landm:vner, The Irvine Company (TIC), and lessees. 
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The program was first defined in a Memorandum of Agreement (MOA), of June 1983, 
between the Principal Permittee and the Regional Board. The MOA obliges the Principal 
Permittee to request landowners in the unincorporated areas of the watershed to develop 
and implement Resources Conservation Plans and submit tri-annual reports detailing the 
status of AgBMP implementation. Since inception of the AgBMP Program, the 
Riverside-Corona Resource Conservation District has provided technical assistance in 
program implementation. 

As result of this program, soil and water conservation programs are now in effect on 
agricultural land throughout the Newport Bay/San Diego Creek Watershed. 

12.3.4 Urban Sediment TMDL Allocations 

The sediment TMDL establishes 10 year load allocation targets for urban areas of 2,500 
tons per year to Newport Bay and 2,500 tons per year to San Diego Creek. Sediment load 
allocation studies conducted (Preliminary Sediment Load Allocation Analysis for San 
Diego Creek and Newport Bay, Tetra Tech October 1999 and Hydraulic/Sediment 
Analysis for San Diego Creek Watershed, Tetra Tech, July 2000) indicate a need to focus 
on construction sites (see commitment in 12.3.1 and 8.7) and identify the difficulty of 
controlling sediment by land type given the presence of channel erosion as a significant 
contributor to sediment loads. Continued progress towards TMDL targets will therefore 
most effectively be achieved on a watershed basis and the comprehensive study approach 
unden:vay with the Corps of Engineers will form the basis of identifying future 
implementation projects. 

12.4 Nutrient Control Programs 

The nutrient TMDL establishes targets for reducing the annual loading of nitrogen and 
phosphorus to Newport Bay by 50% and meeting the numeric and narrative water quality 
objectives by 2012. To achieve these targets, the TMDL establishes a number of interim 
targets requiring a 30% and 50% reduction in nutrients in summer flows by 2002 and 
2007, respective_ly, and a 50% reduction in non-storm winter flows by 2012. 

The nutrient TMDL identifies five principal sources of nutrients that are assigned waste 
l.oad and load allocations: 

• Nurseries 
• Silverado Constructors ETC 
• Urban runoff 
• Agricultural ·discharges 
• Undefined sources 
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The Nev.rport Watershed Pennittees have evaluated compliance with the TMDL targets 
(Nev.rport Bay Watershed Urban TMDL Compliance Evaluation, Tetra Tech, July 2000, 
Appendix N). To·e report indicates significant compliance with the 2002 targets and 
slight nutrient loads in excess of the future targets. It is concluded that current programs 
are working and that further minor program revisions will achieve all TMDL targets. 

12.5 Fecal Coliform Control Programs 

The fecal coliform TMDL establishes a long-term objective of meeting recreational 
contact and shellfish harvesting standards in Nev.rport Bay. The Newport Watershed 
Permittees are currently supporting studies, modeling and monitoring in the Bay with 
other stakeholders that are expected to result in the development of an implementation 
plan. No urban area control programs are anticipated until the completion of the current 
study period although increased public and business education will be implemented in 
conjunction with the commitments in Section 6.4. 

12.6 Toxicity Control Programs 

The toxicity TMDL for the watershed is currently being developed, which will address a 
variety of toxicity and bioaccumulation problems resulting from current and past 
practices. The Nev.rport Watershed Pennittees are currently supporting studies and 
monitoring in the watershed with other stakeholders that are expected to result in the 
development of an appropriate TMDL. No urban area control programs are anticipated 
until the completion of the current period of TMDL development although early public 
and business education will be implemented in conjunction with the commitments in 
Section 6.4. 

12.7 New Commitments 

The Newport Watershed Permittees propose the following performance commitments to 
help provide consistency among the programs, define requirements for permit 
compliance and measure performance. 

New Commitments: 

•:• The Nev.rport Watershed Permittees shall evaluate and implement where appropriate 
the suggested BMPs contained in Appendix N for nutrient reductions in the Newport 
Bay watershed. 
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EXECUTIVE SUMMARY

The purpose of this document is to comply with Regional Water Quality Control Board Orders
96-31 (Santa Ana Region) and 96-03 (San Diego Region), which require the submittal of an
Annual Progress Report.  The discussion below describes the purpose of each section of the
report as well as the key accomplishments for the reporting period.

In order to help clarify how the Permittees have implemented the various portions of the DAMP,
the format of the 2000-2001 annual status report has been modified to reflect the established
format of the DAMP.  In doing so, the reporting format will now allow for an easier comparison
of the specific DAMP requirements and the accomplishments of the Permittees.

Program Management

Sections 1 and 2 provide background information on the development and implementation of the
Orange County NPDES Stormwater Program including permit and annual status reporting
requirements, program management structure and activities, and a fiscal analysis and summary of
the Permittees compliance activities.  

 In compliance with the Second Term Permits, the Permittees submitted a Report of Waste
Discharge (ROWD) to both Regional Boards in September 2000. The ROWD consisted of
two volumes.  The first volume was a summary of all the program activities that had been
accomplished over the permit term and the second volume was the submittal of a 2000
update of the DAMP as the proposed plan for the Third Term Permit period.  

 Overall, the 2000 DAMP included approximately 70 performance commitments to help
provide consistency among the programs, clarify requirements for permit compliance and
measure performance.

During the reporting period, the Permittees established two sub-committees; one to address
the countywide public education efforts and one to address the authorized inspector duties 
under the water quality ordinance and accompanying enforcement consistency guide.

 The Permittees also re-established the New Development/Construction Task Force to address
and oversee the revisions to the New Development/Significant Redevelopment Program
(2000 DAMP Appendix G) and the Public Works Construction Program (2000 DAMP
Appendix H).

 The total shared costs for the reporting period were $941,534. Shared costs are those that
fund activities performed by the County of Orange on behalf of the Permittees as Principal
Permittee for the NPDES permits, under the stormwater program's Implementation
Agreement.

 The total individual costs for the reporting period were $8,279,715 for costs attributable to
the DAMP and $49,756,798 for costs attributable to pre-existing programs.  Individual costs
are those incurred by each municipality through implementation of the various Best
Management Practices (BMPs) discussed in the DAMP.
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Plan Development

Section 3 provides information on the Permittees approach to stormwater management and BMP
selection and implementation.

 In December of 2000, the Orange County Board of Supervisors approved an additional
allocation of $1,000,000 in matching grant funds for the Urban Water Runoff Grant program
to encourage cities countywide to continue to work on structural improvements for water
quality.  As a result, twenty Permittees were each awarded matching grant funds for various
structural BMP projects.

Legal Authority

Section 4 provides information on the establishment of adequate legal authority to regulate the
discharge of pollutants to the municipal storm drain systems.  No changes to the existing legal
authority were made during the reporting period.

Public Agency Activities

Section 5 provides information on the Permittees' public agency activities that are widely
recognized as effective BMPs for pollutant control.   These activities include litter control, solid
waste collection/recycling, drainage facility maintenance, catch basin stenciling, street sweeping,
hazardous materials management/environmental performance reporting, household hazardous
waste collection, emergency spill response and fertilizer and pesticide management.

 The Permittees have installed twelve trash and debris booms in a number of flood control
channels and harbors to remove floatable materials.

Thirty-four Permittees reported the removal of over 7,380 cubic yards and over 24,600 tons
of material from approximately 215 miles of storm drains and almost 27,000 drain inlets. The
method of removal is generally spilt between the use of vacuum trucks and hand crews.

 Seven Permittees have implemented a total of twenty-eight drainage system diversions for
dry weather flows to the sanitary sewer system.  The total set up cost for these diversions
were over $750,000. Combined, over 100 million gallons of urban runoff were diverted per
month at a total cost of $86,000 per month, typically for a six-month period during the dry
season.

 Twenty-three Permittees reported re-stenciling over 12,000 catch basins, thirty-two percent
(32%) of the total inventory of 37,000 drain inlets. In addition to the traditional stenciling of
catch basins with paint, the Permittees approved the use of a custom-made high-impact
plastic marker.   Seven Permittees purchased over 7,300 of the markers and several more
Permittees were planning on purchasing them during the next reporting year.
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 Thirty Permittees reported removing over 33,000 tons and 38,000 cubic yards of material
using a fleet of sweepers consisting of thirty two mechanical broom sweepers, sixty one 
vacuum sweepers, two regenerative air sweepers and five vacuum/broom assisted sweepers.  

The Permittees have reduced pollutant discharges from their fixed facilities.  In 1996-1997
the Permittees identified a total of 94 municipal facilities with 244 significant issues for
corrective action.  This has decreased to 30 facilities and a total of 41 significant issues,
either newly identified or currently being corrected, by the Permittees by the end of 2000-
2001 reporting period.

 County residents dropped off a total of 2,768,154 pounds of household hazardous waste at
the four IWMD collection centers.  This waste would otherwise have posed a serious threat to
human health and the environment if disposed of incorrectly.

 Ten Permittees reported separate household hazardous waste collection efforts which brought
in an additional 426,676 pounds of waste. These efforts included three waste oil collection
initiatives and seven programs involving household hazardous waste collection days.

 Thirty-one Permittees reported that approximately 430,000 lbs of nitrogen and 110,000 lbs of
phosphorus were applied to approximately 5,478 acres of public land.  This baseline data will
assist the Permittees in the future in determining the effectiveness of additional fertilizer
management program BMPs.

 The Permittees reported that approximately 25,000 pounds of active pesticide ingredients 
were applied on approximately 10,400 acres of public lands, which included the application
of 7.9 lbs, 22.8 lbs respectively, of the insecticides chlorpyrifos and diazinon. This baseline
data will assist the Permittees in the future in determining the effectiveness of additional
pesticide management program BMPs.

 Twenty-seven (80%) of the permittees reported implementing Integrated Pest Management
techniques as recommended in the Management Guidelines for Fertilizer and Pesticides.

 The Permittees, through the Principal Permittee, entered into an agreement with the State of
California Department of Pesticide Regulation (DPR) to jointly fund a study of
organophosphate pesticides in runoff from residential neighborhoods.  This study is designed
to gather data on urban pesticides in irrigation and storm water runoff from residential
neighborhoods.

 The Principal Permittee entered into a five year agreement with the University of California 
Cooperative Extension program to conduct studies and implement water quality improvement
programs related to fertilizer and pesticide applications.

0014756



 iv

 The Principal Permittee developed and conducted a public agency training program to
address a broad range of public agency activities that could result in unanticipated water
quality impacts. 

Public Information/Education

Section 6 provides information on the countywide and local public education efforts. 

 The Permittees, through the Principal Permittee, awarded a public education contract to
complete the following items during the next reporting year: conducting a survey to identify
and more fully understand the current level of general knowledge held by people in Orange
County, utilize the survey results to develop the campaign goals, determine the key messages
and community outreach activities and strategies, preparing a master timeline, create a brand
name for the program, develop website materials and develop a model watershed program.

 The Permittees established a Public Education Committee in order to help provide regional
consistency and oversight for the stormwater public education efforts. 

 The Public Education Committee developed five new public education brochures and is in
the process of developing four additional brochures and a series of three posters to address
various residential and business practices that may contribute to water quality impairments.

 The Principal Permittee distributed approximately 42,000 brochures, magnets, flyers and/or
bookmarks to the Permittees, various agencies and private companies, participated in four
public outreach events and began to coordinate additional public education outreach efforts
with a number of agencies.

 Fourteen Permittees reported enhancing local materials and/or conducting their own
initiatives including the City of Laguna Niguel which is initiating planning on the
development of an Aliso Watershed Education Facility.

 Eighteen Permittees reported sponsoring and/or attending public outreach events and nine
Permittees reported utilizing a variety of interactive public education displays at those events.

 In July 2000, during the annual County Fair, the Principal Permittee and Orange County
Sanitation District conducted informal urban runoff awareness surveys.  Two of the key
findings were that sixty four percent of the respondents understood that the storm drain and
sewer systems were not part of the same underground drain system and seventy four percent
of the respondents understood that the water that flows into the storm drain system is not
tested and filtered to remove wastes before they flow to the ocean.  
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New Development

Section 7 provides information on the new development and significant redevelopment program.

The Permittees re-established the New Development/Construction Task Force to assist in
updating the New Development and Public Works Construction program elements of the
DAMP.  

 The Permittees approved 382 Water Quality Management Plans (WQMPs) covering a total of
5,200 acres.  Since the implementation of the program in 1997, a total of 1,482 WQMPs have
been approved, covering 15,859 acres which represents approximately 4.2% of the area
within Orange County subject to the NDPES Stormwater Permit.  This is consistent with the
incremental implementation of BMPs over the life of development envisaged by the Clean
Water Act.

Construction

Section 8 provides information on the program to implement and maintain structural and
nonstructural BMPs to reduce pollutants in storm water runoff from construction sites.  

 The Permittees reported that they collectively issued almost 25,000 building permits and
1,103 grading permits and that there were 113 construction sites greater than five acres
countywide. They collectively issued a total of 491 stop work notices issued with five sites
receiving more than one stop work notice.

Industrial Discharger Identification

Section 9 provides information on the Permittees� efforts to identify industrial stormwater
dischargers in Orange County and to notify them of State industrial stormwater permitting
requirements.  

 The Principal Permittee coordinated with and trained various public agency organizations
that have existing facility inspectors in the field to assist with the identification of
problematic industrial sites and to encourage agency participation in implementing the
stormwater program.

Detection/Elimination of Illegal Discharges and Illicit Connections

Section 10 provides information on elimination of illegal discharges and efforts to identify and
eliminate illicit connections to the storm drain system through routine facility inspections. 

 The Permitttees established an Authorized Inspectors Committee in order to help provide
regional consistency and oversight to the response to water pollution incidents.
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 The Principal Permittee and Orange County Sanitation District began coordinating a sewage
spill prevention and response demonstration project.  The project is called the �Tustin Area
Spill Control Demonstration Project� (TASC) and includes portions of the City of Tustin and
the unincorporated area of North Tustin.

 The Permittees conducted four sub-regional source identification and/or surveillance
activities.  Two of the four studies were conducted at commercial/industrial parks and two
others were conducted in high-density restaurant/dining areas of coastal Orange County.

 The Permittees reported a total of 1,002 water pollution incidents consisting of 300
notifications, 316 complaints, 387 response requests and 54 referrals to other agencies. The
Principal Permittee received approximately one-third (318) of the total. 

 The Permittees reported a total of 606 enforcement actions.  This total constituted 278
educational letters, 277 administrative enforcement actions and 35 criminal enforcement
actions.  The criminal enforcement actions include citations/fines as well as criminal charges
being filed.  

 Five Permittees reported undertaking ten enforcement cases.  Of these, two involved
residents and eight involved businesses. One of the cases was dismissed and the remaining
are in progress.

 The Permittees reported finding 19 undocumented and potentially illicit connections to the
storm drain system. Residential yard drains constituted the majority of these connections. 
The connections were either permitted or disconnected

Water Quality Monitoring Program 

Section 11 provides information on the implementation of the water quality monitoring program
as well as the data analyses. During the current monitoring year:

 "Warm Spot" long-term trends monitoring continued through this monitoring year and
included the initiation of source identification studies at Lane Channel, Prima Deshecha and
Segunda Deshecha Channels.  Recent data that were gathered from the Rhine Channel in the
Lower Newport, Bonita Canyon Channel and the Agua Chinon Wash indicate that
concentrations of their respective "Warm Spot" pollutants may be declining.

 The third in a series of intensive nutrient load studies was conducted in May 2001 in the San
Diego Creek / Peters Canyon Wash watershed.  The information gathered in these three
studies was valuable in assessing the contributions of nutrients from various tributary sources
during three different months during the Nutrient TMDL summer season.  From these studies
it was also shown how effective the Irvine Ranch Water District's Nutrient Removal
Wetlands are and that compliance with the December 31, 2002 target of the nutrient TMDL
is being achieved.
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The concentrations of dissolved trace metals in stormwater runoff samples collected from the
channels and harbors were compared to the California Toxics Rule guidance criteria for acute
and chronic toxicity.  Of the seven metals analyzed, dissolved copper exceeded the guidance
criteria most often.  In the next monitoring year aquatic toxicity testing will be conducted to
determine if these concentrations of copper are actually having a toxic effect in the channels
and their receiving waters.

Water quality monitoring in the East Costa Mesa stormdrain, a model urban stormwater
channel, found fewer concentrations of diazinon in the weekly samples that exceeded toxicity
criteria (LC50) for microinvertibrates (Ceriodaphnia) compared to the prior year.  

Newport Bay Watershed

Section 12 provides information on the Newport Bay watershed which has been the focus of local
efforts to improve water quality and restore Bay habitat since the late 1970�s.

 In cooperation with the watershed permittees, the Principal Permittee implemented the Regional
Nutrient Monitoring Program, conducted the monitoring and data analyses and prepared a report
entitled the �Regional Nutrient Monitoring Program for the Newport Bay 2000-2001�.

 The Newport Watershed Permittees are currently supporting studies, modeling and monitoring
in the Bay with other stakeholders that are expected to result in the development of an
implementation plan for the fecal coliform TMDL.

 The Watershed Permittees are currently working with the California Department of Pesticide
Regulation to conduct a pesticide study element of an intensive residential water use and
runoff investigation in selected neighborhoods within the City of Irvine. 

 Two debris/trash containment systems were constructed and installed in the El Modena-
Irvine Channel and the Peters Canyon Wash Channel, which are tributary to San Diego
Creek, in August 1999. The results of the study and analyses were included in the report
entitled �Debris Characterization Study� July 2000.

Water Quality Planning Initiatives

Section 13 provides information on the water quality planning inititatives and efforts that are
currently underway in a number of watersheds.

 The Permittees reported participating in at least nine different initiatives within four different
watersheds.  The intiatives include four Army Corps of Engineers watershed studies, three
retrofitting projects with incorporated water quality enhancements, and two water quality
monitoring investigations and research studies.
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Assessment of BMP Effectiveness

Section 14 provides information on the assessment of BMP effectiveness.

 The Principal Permittee, agreed to participate with the Southern California Coastal Water
Research Project (SCCWRP), in their submittal of a Proposition 13 grant application to conduct
scientifically credible and biologically relevant effectiveness monitoring of various types of
BMPs being implemented in urban areas.

 The San Joaquin Marsh Pond Demonstration Project. Installed and monitored by the Irvine
Ranch Water District, has been reducing nutrient loading in San Diego Creek since 1998. Total
nitrogen reduction has ranged from 7-10 mg as N/l during the spring, summer and fall months
to a reduction of 5 mg as N/l or less during January.

Assessment of Management Program Modifications

Section 15 provides information on the assessment of any stormwater management program
modifications made to comply with Clean Water Act requirements to reduce the discharge of
pollutants to the maximum extent practicable.

 In February 2001 a cooperative agreement was approved by the 3 Regional Boards, the
Southern California counties and cities with Municipal NPDES permits, and the Southern
California Coastal Water Research Project to develop and implement a prioritized research
agenda with the assistance of water quality/resource management/regulatory experts, to better
understand urban stormwater impact and control practices.  

Workplan

Section 16 describes the proposed implementation of the DAMP for 2001/2002 and is consistent
with the program changes proposed in the Report of Waste Discharge and draft DAMP submitted
in September 2000.
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1.0 INTRODUCTION

1.1 Background

The 1972 Federal Water Pollution Control Act, subsequently known as the Clean Water Act
(CWA), established the NPDES permitting program.  As a result of court decisions and the
overriding need to clarify the stormwater permitting requirements, the CWA required the
Environmental Protection Agency (EPA) to issue regulations to be effective by 1983 that included
stormwater runoff from rainfall.  Congress passed a Clean Water Act Amendment in 1987, the
Water Quality Act, which brought stormwater discharges into the NPDES Program.  EPA issued
subsequent regulations on November 16, 1990. 

In response to those regulations, in 1990 the County of Orange (subsequently singularly referred
to as the Principal Permittee), the Orange County Flood Control District and the 31 incorporated
cities (all three collectively referred to as Permittees) obtained NPDES Stormwater Permits No.
CA 8000180 and No. CA 0108740 (subsequently referred to as the First Term Permits) from the
Santa Ana and San Diego Regional Water Quality Control Boards (subsequently referred to as the
Santa Ana Board, the San Diego Board or collectively as the Regional Boards).    In 1996, the
First Term Permits were replaced by Permit Nos. CAS0108740 and CAS618030 (subsequently
referred to as the Second Term Permits).

The specific water pollutant control program elements of the Orange County NPDES Stormwater
Program are documented in the 1993 Drainage Area Management Plan (DAMP), which has
served as the Permittees' primary policy and implementation document regarding compliance with
the NPDES Stormwater permits. The main objective of the DAMP is to fulfill the commitment of
the Permittees to present a plan that satisfies NPDES permit requirements and to evaluate the
impacts of urban stormwater quality on the beneficial uses.  The 1993 DAMP was originally
completed through a process that involved public and private sector input and public review
through the California Environmental Quality Act (CEQA) process and was formally approved in
June of 1994 by the Santa Ana Regional Board and in 1996 by the San Diego Board.

In compliance with the Second Term Permits, the Permittees submitted a Report of Waste
Discharge to both Regional Boards in September 2000, six months prior to the expiration of the
Santa Ana Region permit and almost a year prior to the expiration of the San Diego permit.  The
Report of Waste Discharge (ROWD) consisted of two volumes. The first volume was a summary
of all the program activities that had been accomplished over the permit term and the second
volume was the submittal of a 2000 update of the DAMP (subsequently referred to as 2000
DAMP) as the proposed plan for the upcoming 2001 – 2006 permit period (subsequently referred
to as the Third Term Permit). 
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The September 2000 update of the DAMP was completed to incorporate the programs developed
since 1993 and provide a programmatic foundation for future activities. The plan proposes a wide
range of continuing and enhanced Best Management Practices (BMPs) and control techniques,
which will be implemented and reported on over the third term permit.

Within each section of the DAMP, there is a discussion of:

 The regulatory requirements;
 The development of the program element;
 The implementation of that element;
 The modification of that element for the next permit period; and, for the first time
 The inclusion of specific performance commitments. 

In order to develop an effective NPDES Stormwater Program, careful consideration has been
given to the objectives and appropriateness of each element.  The performance commitments for
each program element were developed and are included within each section of the DAMP to help
provide consistency among the programs, clarify requirements for permit compliance and measure
performance.

Some of the key performance commitments included in the DAMP and that will be reported on in
future annual status reports are:

 Systematic watershed assessments to evaluate opportunities to configure or reconfigure
channel segments to address the impacts of urban water quality on beneficial uses;

 An evaluation of extending the Environmental Performance Reporting Program  into
contracts, leases and municipal field operations;

 Formalized training elements;
 The establishment of a public education committee to support implementation of the

educational strategy;
 Re-establishment of the New Development Task Force to evaluate the need to revise

Appendix G based on the updated California Stormwater BMP Manuals;
 The establishment of a new development/significant redevelopment Water Quality

Management Plan (WQMP) verification program;
 The establishment of an authorized inspector committee to coordinate training and

enforcement under the Water Quality Ordinance;
 An evaluation of the need to revise the procedures and practices for sewage spill response;

and
 A re-evaluation and revision of the water quality monitoring program.
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1.2 NPDES Permit Requirements

The Second Term Permits, issued by the Santa Ana Regional Board in March 1996 and by the
San Diego Regional Board in August 1996, require the Permittees to:

1. Prohibit illicit/illegal discharges from entering into the municipal stormwater conveyance
systems and require controls to reduce the discharge of pollutants to the maximum extent
practicable;

2. Develop and implement Best Management Practices (BMPs) to control/reduce the
discharge of pollutants to waters of the United States to the maximum extent practicable
(MEP), and

The Permits also require the Permittees to prepare an Annual Progress Report for submittal to the
Regional Boards and United States Environmental Protection Agency (USEPA) Region IX no
later than November 15 of each year. This Annual Progress Report presents an analysis and
assessment of permit compliance activities for the period July 1, 2000 to June 30, 2001, as
required by the permits.

In order to help clarify how the Permittees have implemented the various portions of the DAMP,
the format of the 2000-2001 annual status report has been modified to reflect the established
format of the DAMP.  In doing so, the reporting format will now allow for an easier comparison
of the specific DAMP requirements and the accomplishments of the Permittees.  The permits
collectively require the report to include the following: 

 A fiscal analysis report (Section 2.0);

 A review of the status of program implementation and compliance with the schedules
contained in the Order (Sections 3.0 – 15.0);

 An assessment of the control measures established under the illicit discharge elimination
program and the Drainage Area Management Plan (DAMP) (Section 10.0);

 A summary and analysis of monitoring results from the previous year and any changes to the
monitoring program for the following year (Section 11.0);

 An assessment of any stormwater management program modifications made to comply with
the Clean Water Act requirements to reduce the discharge of pollutants to the maximum
extent practicable (MEP).  (Section 15.0);

 Major changes in any previously submitted plan/policies (Section 15.0); and

 A description of the proposed implementation of the DAMP for the next year running from
July 1, 2001 through June 30, 2002 (Section 16.0).
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2.0 PROGRAM MANAGEMENT

2.1 Introduction

During the first term permit, in order to more effectively carry out the requirements of the Orange
County Stormwater Program, the Permittees agreed that the County of Orange would be the
Principal Permittee and the Orange County Flood Control District and the incorporated cities
would be Permittees on the permit.

The Permittees collectively refer to the County of Orange, the Orange County Flood Control
District, and the cities of Anaheim, Brea, Buena Park, Costa Mesa, Cypress, Dana Point,
FountainValley, Fullerton, Garden Grove, Huntington Beach, Irvine, Laguna Beach, Laguna Hills,
Laguna Niguel, La Habra, La Palma, Lake Forest, Los Alamitos, Mission Viejo, Newport Beach,
Orange, Placentia, San Clemente, San Juan Capistrano, Santa Ana, Seal Beach, Stanton, Tustin,
Villa Park, Westminster and Yorba Linda.  The cities of Laguna Woods and Rancho Santa
Margarita were recently incorporated and were added to the Second Term Permit by the San
Diego Regional Board.  The new cities of Laguna Woods and Aliso Viejo will be added to the
Third Term Permit for the Santa Ana Region and the San Diego Region, respectively.

The designation of the County of Orange as the Principal Permittee has been in effect since the
First Term Permit and has provided for cost effective management of the overall stormwater
program by combining resources to complete those activities which benefit all the Permittees.  A
more detailed discussion of the management tasks is provided below.

2.2 Major Management Activities

2.2.1 Decision Making

General Permittee Committee

The General Permittee Committee provides the overall program guidance with designated
representatives from each Permittee. The Permittees update their General Permittee
representatives contact list annually (Table 2.1).  In 2000/01, the General Permittee Committee
met seven (7) times throughout the year to discuss various local, regional or statewide stormwater
quality issues (Table 2.2). Twenty-three (23) of the Permittees were represented at over 80% of
the meetings (Figure 2.1).

During the First and Second Term Permit periods, the designated Permittee representatives
provided the overall guidance to the NPDES Stormwater Program.  During the Third Term
Permit period this group will continue to function in the same manner, and will subsequently be
referred to as the Permittee Committee.  This Committee shall periodically evaluate the need for
creating standing sub-committees and ad hoc committees required to accomplish the objectives of
the NPDES Stormwater Program.
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Technical Advisory Committee (TAC)

The TAC is comprised of a City Engineer, or selected representative, from each of the five
County Supervisorial Districts and a representative from the Principal Permittee serve in a
program advisory role to the General Permittee Committee. The Technical Advisory Committee
(TAC) will continue as a standing committee for policy direction, program development and
implementation.  The TAC is comprised of one City Engineer, or selected representative, from
each of the County Supervisorial Districts and a representative from the County of Orange.

Sub-Committees

During the reporting period, the Permittees established two sub-committees; one to address the
countywide public education efforts (Section 6.2) and one to address the authorized inspector
duties (Section 10.1) under the water quality ordinance and accompanying enforcement
consistency guide.  The sub-committees meet on a quarterly basis and provide recommendations
to the TAC and subsequently the General Permittee Committee. (Figure 2.2)

The Permittees also re-established the New Development/Construction Task Force to address and
oversee the revisions to the New Development/Significant Redevelopment Program (2000 DAMP
Appendix G) and the Public Works Construction Program (2000 DAMP Appendix H).  The Task
Force will meet about every other month for the next year and a half and report back to the TAC
and subsequently the General Permittee Committee.

2.2.2 Agreement For Program Implementation

The agreement underpinning County and city cooperation is the NPDES Stormwater Permit
Implementation Agreement (subsequently referred to as the Implementation Agreement) which
establishes the responsibilities of the Permittees with respect to compliance with the NPDES
Stormwater Permits issued by the Regional Boards.  The Implementation Agreement also
establishes a funding mechanism for the shared costs of the NPDES Stormwater Program based
on each municipality's area and resident population and includes a provision that allows newly
incorporated cities to become additional parties to the Agreement. 

This agreement, originally entered into in December of 1990, was amended in October of 1993 to
include two additional Permittees (Laguna Hills and Lake Forest) and formally establish the TAC.
 During the next year it will be updated to include the newly incorporated cities of Aliso Viejo,
Laguna Woods and Rancho Santa Margarita and to address other programmatic changes as a
result of the Third Term Permit requirements.

During the past year, this agreement has been utilized for funding watershed studies or planning
initiatives that have focused on specific water body impairments.  The Permittees in the
Talbert/Lower Santa Ana River, Newport and Aliso Creek watersheds have used the agreement in
this manner (Section 2.3.1).
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2.2.3 NPDES Permit Responsibilities

The responsibilities of the Principal and Permittees are defined within the Implementation
Agreement, the NPDES permits, or as otherwise identified within separate funding Agreements. 
The Principal Permittee has no regulatory authority over the Permittees.  Each Permittee is
responsible for implementing the NPDES Stormwater Program within their jurisdiction. 

The main responsibilities of the Permittees includes:

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

 Implementing the various stormwater management programs as outlined in the Permit and the
Drainage Area Management Plan (DAMP) within their jurisdiction;

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

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

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

 Participating in the General Permittee meetings or any sub-committee meetings; and
 Preparing and submitting all reports or requests of information to the Principal Permittee in a

timely fashion

The role of the Principal Permittee is the same as the other Permittees with the addition of certain
overall programmatic and management responsibilities including:

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

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

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

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

 Representing the NDPES Stormwater Program before appropriate agencies;
 Developing and executing inter-governmental agreements necessary for program

implementation;
 Conducting chemical and biological water quality monitoring;
 Cooperating in watershed management programs and regional and/or statewide monitoring;
 Preparing and submitting unified reports, plans and programs as required by the Permit

including the annual status report;
 Developing budgets and fiscal analyses; and
 Coordinating the program with affected local government agencies.
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2.2.4 NPDES Permit Reporting Requirements

All NPDES submittals are produced under the auspices of the Permittee Committee and the TAC
before submission to the Regional Boards.  The required submittals include, but are not limited to,
Annual Status Reports which are due on November 15 of each year and any other requirements
specified by the Regional Boards pursuant to permit conditions, California Water Code Sections
13225, 13267 or other regulatory provisions.

As stated above, in compliance with the Second Term Permits, the 2000 DAMP was submitted as
the proposed plan for the Report of Waste Discharge in September 2000. The plan proposed a
wide range of continuing and enhanced Best Management Practices (BMPs) and control
techniques including almost seventy (70) new performance commitments.

The Third Term permits, which will be adopted during the 2001-2002 reporting period, will
include additional program requirements that the Permittees have to develop and implement.  As
such, the annual reporting requirements are expected to increase significantly in the next annual
report as the program evolves from the Second Term Permit to the Third Term Permit.

2.2.5 Program Representation

The Principal Permittee represents the Orange County Permittees on the California Storm Water
Quality Task Force (SWQTF), the Water Resources Committee of the American Public Works
Association (APWA), Southern California Chapter and other stormwater forums.  Updates on the
activities of these organizations or upcoming workshops are provided to the Permittees on a
regular basis.

California Storm Water Quality Task Force (SWQTF)

The California Storm Water Quality Task Force (SWQTF) was formed in 1989 to serve as an
advisory body and provide guidance to the State Water Resources Control Board on stormwater
quality program issues.  The Task Force is primarily comprised of agencies, organizations and
individuals responsible for and/or interested in the implementation of municipal stormwater
management programs in California, though industrial stormwater interests are also active
participants.  Since its’ inception, the SWQTF has fulfilled this role, and at the same time has
evolved into the leading organization in California dealing with stormwater quality issues. 

The SWQTF coordinates general meetings every other month where a wide variety of stormwater
related issues are discussed and presented to the general members.  The bi-monthly meetings bring
together a broad audience with interest in stormwater quality issues, including NPDES permitted
municipal agencies, state and federal regulators, agencies that will be subject to the Phase II storm
water regulations, industrial and construction site owners, consultants and environmental
organizations.
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The general meeting topics for the reporting period included:

 Coordinated Stormwater Monitoring;
 Ocean and Beach Studies;
 Total Maximum Daily Loads – Stormwater Perspective;
 Stormwater Management and Water Quality Issues;
 Stormwater Pollutants of Concern: Beyond Baseline; and
 Aerial Deposition: Lessons for Stormwater Managers.

In addition to coordinating the general meetings where a wide variety of stormwater related issues
are discussed and presented, the Executive Committee also provides recommendations to various
state and federal agencies whose policies or regulatory authority may impact stormwater
management programs.

The Executive Committee is comprised of seventeen members, including eleven municipal
representatives, two industrial representatives and four at-large members.  The Executive
Committee approves work products generated by the work groups, sets Task Force priorities,
identifies issues of concern, appoints committees and work groups, updates the State Board on
key issues and establishes the agenda for the General Meetings.

Some of the major accomplishments of the Executive Committee for the reporting period
included:

 Actions regarding pesticide re-registration of Diazinon and Chlorpyrifos;
 Providing comments on Total Maximum Daily Load (TMDL) issues;
 Providing comments on the State General Construction permit modifications;
 Raising funds and establishing the consultant contract for the update of the 1993 Best

Management Practices (BMP) handbooks for industrial, construction and municipal activities;
 Tracking legislation on stormwater issues;
 Establishment of the Task Force web page; and
 Outreach to the Phase II communities.

Water Resources Committee of the American Public Works Association (APWA), Southern
California Chapter

The mission of the APWA Water Resources Committee is to recommend and advance APWA
policies and positions regarding legislation and regulations that affect public works practices in
the disciplines of water resources management; provide forums for APWA members to exchange
ideas, technologies, and information on public works practices; address water resources issues
including laws, regulations, and services to the public; identify and promote research needed to
advance public works practices in the area of water resources management; and enhance service
to APWA members by providing educational opportunities, information exchange, and
representation.
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Consistent with this mission, the Water Resources Committee has taken a lead role in providing
education and training to the public, private sectors, state and federal regulators on various
aspects of the water quality management programs under the federal Clean Water Act.  Since
1988, this committee has conducted a series of workshops on stormwater and watershed
management programs.  These workshops have discussed the objectives and requirements of
these programs and presented practical information to assist in developing and implementing
compliance programs. 

The Southern California Chapter of the Water Resources Committee consists of the stormwater
program managers from the counties of Orange, Riverside, San Bernardino and Los Angeles, city
representatives as well as representatives of several consulting firms who have assisted with the
development of the stormwater implementation programs.

The two workshops that were coordinated and sponsored during the reporting period were:

 U.S Army Corps of Engineers Wetland Permits: The new Nationwide Regulations and How
They Affect You; (approximately 125 participants) and

 Clean Water Act Impacts on New Development (approximately 200 participants).

The Water Environment Research Foundation - Stormwater Research Program

In early June 2001 the Principal Permittee attended a meeting that WERF convened in Chicago to
discuss their involvement in the stormwater research issues.  Attendees, including stormwater
program managers and regulatory agencies from across the country, provided feedback on
creating a stormwater research program and identified current and future research needs. 
Program managers in attendance gave short presentations about their local programs and a
summary of stormwater management efforts in their region or state.

Among the many vital research topics identified were the effectiveness of various BMPs, methods
to mitigate the impacts of urban runoff, land use practices the value of current water quality
monitoring techniques and the elements of effective stormwater management.

2.2.6 Coordination With Other Agencies

Southern California Counties

Successful implementation of the NPDES Stormwater Program requires cooperation and
coordination with other public agencies or organizations within and adjacent to Orange County
that have programs or activities that have an impact on stormwater quality.  During the Second
Term Permit period, a significant example of such an approach was the joint participation with
Riverside, Orange and San Bernardino Counties in the Bight 98' regional monitoring program,
which was coordinated by SCCWRP.  This represented a collective opportunity for the three
Counties to cooperatively participate in an integrated watershed monitoring program and meet a
common permit objective (Section 15.1).
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This coordination on monitoring has further developed into a region-wide monitoring and
research cooperative program with the neighboring counties, SCCWRP and the three Regional
Boards and will be implemented during the Third Term Permit period. (Section 15.2).

Cal Trans

The Principal Permittee has also actively coordinated with Cal Trans through respective
attendance at NPDES meetings.  This joint participation has allowed for the sharing of
information and resources and has provided for a greater understanding of the respective
programs and challenges.

Phase II Agencies

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

Orange County Agencies

During the Orange County Fair in July 2000, the County of Orange Public Facilities and
Resources Department, Integrated Waste Management Department, Health Care Agency and
Orange County Sanitation District coordinated their efforts to provide a unified message in all
four booths to fair goers regarding the proper disposal of waste materials, recognizing that this
single issue effects all four programs.  This message was conveyed through similar signs, an
interactive bingo game, prizes and a follow up survey (Section 6.4.2 and 6.4.3).

2.3 Budget/Fiscal Analysis 

This Section presents a fiscal summary and analysis of the Permittee activities undertaken in order
to comply with the Second Term Permits. Information on the funding sources used by each
Permittee are also presented.  The costs and funding sources for each Permittee are summarized
in Tables 2.3 through 2.107. "Capital costs" refers to expenditures for land, large equipment, and
structures. "Operations and Maintenance costs" refers to normal costs of operation including the
cost of keeping equipment and facilities in working order. 

The sum of the capital and operations and maintenance costs is the total cost that each Permittee
has incurred individually to meet the requirements of the Second Term Permits.  The total cost to
the Permittee is comprised of shared costs and individual costs.  The historical shared and
individual costs for 1990-1991 through 2001-2002 are presented in Figure 2.3.
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In addition, the last part of this section presents additional shared costs incurred by various
watershed Permittees for specific waterbody impairments that are being addressed.

2.3.1   Shared Costs

Shared costs are those that fund activities performed by the County of Orange on behalf of the
Permittees as Principal Permittee for the NPDES permits, under the stormwater program's
Implementation Agreement.  Each municipality's contribution to the shared costs is determined by
a formula established in the Implementation Agreement, based on the population and land area of
each jurisdiction.  These activities include compliance program management, the water quality
monitoring program and public education.

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

FY 2000/01

The actual shared program expenditures for the 2000/01 fiscal year were $941,534.

FY 2001/02

The projected-shared cost expenditures for the 2001/02 fiscal year, as approved by the
Permittees, are $1,610,910.

It should be noted that these estimated costs do not include costs for those program elements that
may be further enhanced or added to the stormwater program as a result of additional Third Term
Permit requirements.

Additional Watershed Shared Costs

During the reporting year, additional shared costs were incurred due to the need to conduct
various watershed specific investigations.  These additional costs were determined by utilizing a
supplemental budget, which was prepared in accordance with the terms of the Implementation
Agreement.  The specific projects are discussed further in Section 13.3 and Section 13.4.
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The watersheds that utilized the agreements include:

Watershed Supplemental Budget

 Talbert/Lower Santa Ana River Watershed $145,400
13267 Directive
UCI Study

 Aliso Creek Watershed 13225 Directive $83,400
Aliso Creek Directive Monitoring

It should also be noted that the Huntington, Newport and Aliso Creek Watersheds utilized other
specific cooperative watershed agreements in order to address specific water quality concerns or
issues within their jurisdictions.

2.3.2 Individual Costs

Individual costs are those incurred by each municipality through implementation of the various
Best Management Practices (BMPs) discussed in the DAMP.  These BMPs, as discussed in the
subsequent sections of this report, include a wide range of activities, such as street sweeping, litter
control and emergency spill response, facility inspection, drain inlet/catchbasin stenciling and
dissemination of public education materials.

During the First Term Permit, the financial reporting tables that were developed included pre-
existing and attributable to DAMP categories for reporting the capital and operations and
maintenance costs. While those categories made sense and were able to be distinguished from one
another, the continued evolution of the stormwater program elements has now made it much
more difficult to distinguish the differences between those categories.  As such, beginning with the
2001/02 annual status report, the total costs for the individual programs will no longer distinguish
between the pre-existing and attributable to DAMP program elements.

FY 2000/01

The individual costs incurred by each Permittee vary widely for each municipal activity identified
as a BMP.  This variation reflects a number of factors, including area, population and land use.
These costs are detailed for each Permittee in Tables 2.3 through 2.107 and are presented
separately as costs incurred specifically to implement DAMP programs and as costs incurred for
previously existing programs that meet DAMP objectives.
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In 2000/01, the total cost of the activities undertaken by the Permittees implementing the DAMP
programs within their jurisdictions is:

 Individual Costs attributable to the DAMP   $8,279,715
 Pre-Existing Programs $49,756,798

FY 2001/02

In 2001/02, the total cost of the activities estimated to be undertaken by the Permittees
implementing the DAMP programs within their jurisdictions are:

 Individual Costs attributable to the DAMP $17,085,390
 Pre-Existing Programs $54,067,667

It should be noted that these estimated costs do not include costs for those program elements that
may be further enhanced or added to the stormwater program as a result of additional Third Term
Permit requirements.

2.3.3 Funding Sources

Funding sources to implement DAMP programs, including existing programs that meet DAMP
objectives, include both general and specific funds, taxes, maintenance and user fees, and grants. 
Since certain DAMP elements were implemented by volunteer groups like the Boy Scouts of
America and Surfrider (i.e. storm drain stenciling) no fiscal value was attributed to these
contributions.

The funding source breakdown for the reporting period is as follows:

 General Fund 67%
 Gas Tax 8%
 Special District   5%
 Sanitation Fee   5%
 Others   4%
 Sewer/SD Fee   4%
 Separate Utility   3%
 Utility Tax   2%
 Water Fund   1%
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Table 2.1
NPDES General Permittee Representatives

Y N

Anaheim Keith Linker Public Works (714) 765-6821 X

Craig Allen Public Works (714) 765-6860

Brea Sam Hanna Engineering (714) 990-7660 X

Phil Wray Engineering (714) 990-7763

Buena Park Paul DePietro Public Works (714) 562-3650 X

Doug Brodowski Public Works (714) 562-3652

Costa Mesa Maher Nawar Public Services (714) 754-5248 X

Susan Santoro Public Services (714) 754-5066

Cypress Gonzalo Vazquez Public Works (714) 229-6752 X

Dana Point Cindy Asher Public Works (949) 248-3571 X

Bob Warren Public Works (949) 248-3554

Fountain Valley William R. Ault Public Works (714) 593-4434 X

Steven M. Hauerwaas Public Works (714) 593-4441

Fullerton Ron Wallin Engineering (714) 738-6853 X

Gene Viramontes Maintenance (714) 738-6897

Garden Grove Maria Stipe Public Works (714) 741-5554 X

Huntington Beach Geraldine Lucas Public Works (714) 375-8494 X

Eric Charlonne Public Works (714) 536-5430

Irvine Mike Loving Public Works (949) 724-6315 X

Richard Monroe Public Works (949) 724-6406

La Habra Delfino Consunji Public Works (562) 905-9720 X

Paul Hamilton Public Works (562) 905-9792

La Palma Ismile H. Noorbaksh, P.E. Public Works (714) 690-3310 X

Laguna Beach Derek Wieske Public Works (949) 497-0792 X

Mark Trestik Public Works (949) 497-0300

Laguna Hills Kenneth H. Rosenfield Public Services (949) 707-2655 X

Jo Claudio Public Services (949) 707-2657

Laguna Niguel Jean Jambon Public Works (949) 362-4345 X

Laguna Woods Leslie Keane City Manager (949) 452-0600

Lauren Barr Planning (949) 452-0600
N/A

Permittee Primary Representative

Did this change from the 
prior reporting period?Phone NumberDepartment
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Table 2.1
NPDES General Permittee Representatives

Y N
Permittee Primary Representative

Did this change from the 
prior reporting period?Phone NumberDepartment

Lake Forest Ted Simon Public Works (949) 461-3488 X

Javier Peraza Public Works (949) 461-3498

Los Alamitos Michael Kim Engineering (562) 431-3538 x 101 X

Dave Cox Public Services (562) 431-3538 x 105

Mission Viejo Richard Schlesinger Public Works (949) 470-3079 X

Loren Anderson Public Works (949) 470-3078

Newport Beach Dave Kiff City Manager (949) 644-3002 X

Orange Harry Thomas Public Works (714) 744-5545 X

James Bisetti Public Works (714) 744-5551

Placentia Christopher Becker Public Works (714) 993-8245 X

Geoff Cobbett Public Works (714) 238-2421

Rancho Santa Margarita Tom Wheeler Engineering (949) 635-1800 X

Carolyn Lacanilao Engineering (949) 635-1800

San Clemente Tom Bonigut Engineering (949) 361-6187 X

Elizabeth Clatfelder Utilities (949) 361-6354

San Juan Capistrano William M. Huber Engineering & Bldg (949) 443-6336 X

Sam Shoucair Engineering & Bldg (949) 443-6355

Santa Ana Souri Amirani Public Works (714) 647-5640 X

Harry Chin Public Works (714) 647-5641

Seal Beach George Bernard Public Works (562) 431-2527 X

Assistant City Engineer Public Works (562) 431-2527

Stanton Michael Kim Engineering (714) 379-9222x204 X

Tustin Rick Yee Public Works (714) 573-3175 X

Mr. Dana Kasdan Public Works (714) 573-3171

Villa Park Warren W. Repke, PE Engineering (714) 998-1500 X

Fred Maley City Manager (714) 998-1500

Westminster Ziad Mazboudi Public Works (714) 898-3311 x 215 X

Marwan Youssef Public Works (714) 898-3311 x 219

Yorba Linda Chris Johansen Engineering (714) 961-7170 X

County of Orange Karen Ashby
PFRD/Watershed & 
Coastal Resources

(714) 567-6297
X

Indicates Alternate Representative

0014776



Table 2.2
General Permittee Committee Meeting Representation

Anaheim X X X X X X X

Brea X X X X X X X

Buena Park X X X X X X

Costa Mesa X X X X X X X

Cypress X X X X X X

Dana Point X X X X X X X

Fountain Valley X

Fullerton X X X

Garden Grove X X X X X X X

Huntington Beach X X X X X X

Irvine X X X X X X X

La Habra X X X X X X

La Palma X X X X X X X

Laguna Beach X X X X X X X

Laguna Hills X X X X X X X

Laguna Niguel X X X X

Laguna Woods

Lake Forest X X X X X X

Los Alamitos X

Mission Viejo X X X X

Newport Beach X

Orange X X X

Placentia

Rancho Santa 
Margarita X X X X X X

San Clemente X X X X X X X

San Juan Capistrano X X X X X X X

Santa Ana X X X X X X X

Seal Beach X X X X X X

Stanton X

Tustin X X X X X X X

Villa Park X X

Westminster X X X X X X X

Yorba Linda X X X X X X X

County of Orange X X X X X X X

Permittee July 20, 2000 August 22, 2000 June 28, 2001December 19, 2000 February 22, 2001 April 19, 2001 May 24, 2001

0014777



Table 2.3

City of Anaheim
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $30,075 $0 $60,150

Drainage Facility 
Maintenance $17,047 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $31,273 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$48,320 $30,075 $0 $60,150TOTALS

CAPITAL COSTS
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

0014778



Table 2.4

City of Anaheim
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$33,458 $189,598 $34 $193,390

Litter Control $0 $635,884 $0 $649,898

Recycling $0 $14,418,624 $0 $14,706,996

Drainage Facility 
Maintenance $0 $249,774 $0 $254,769

Catch Basin Stenciling $9,850 $0 $400 $0

Street Sweeping $0 $3,059,065 $0 $3,120,146

Environmental
Performance $11,753 $0 $12,000 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $12,947 $0 $20,000 $0

Nonpoint Source 
Pollution Awareness $12,386 $0 $14,851 $0

Household Hazardous 
Waste Collection $0 $505,567 $0 $515,678

$9,721 $1,721 $9,721 $1,721

$0 $0 $0 $0

Facility Inspection
$95,000 $0 $400,000 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$33,000 $0 $47,162 $0

$0 $0 $0 $0

$218,115 $19,060,233 $504,168 $19,442,598
TOTALS

OPERATIONS AND MAINTENANCE

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

0014779



Table 2.5

City of Anaheim
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR

 2000/01 2001/02 (Projected)

GENERAL FUND 1% 2%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%
Integrated Waste Management 0% 0%

Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%
Sewer & Storm Drain Maintenance Fee 99% 98%

TOTALS (must add up to 100%) 100% 100%

FUNDING PERCENTAGES
DAMP FUNDING SOURCES

FUNDING SOURCES

0014780



Table 2.6

City of Brea
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $138,292 $135,600 $150,000

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $190,700

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to 
Identify & Eliminate 
Illicit Connections

$0 $0 $0 $0

$0 $0 $0 $0

$0 $138,292 $135,600 $340,700TOTALS

CAPITAL COSTS
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

2000/01 FY Costs Projected 2001/02 CostsDAMP
Cost Elements

0014781



Table 2.7

City of Brea
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $138,408 $0 $251,882

Catch Basin Stenciling $2,700 $0 $3,200 $0

Street Sweeping $0 $312,175 $0 $327,050

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $3,000 $0 $3,300

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to 
Identify & Eliminate 
Illicit Connections

$0 $0 $0 $0

$0 $0 $60,000 $0

$2,700 $453,583 $63,200 $582,232TOTALS

OPERATIONS AND MAINTENANCE

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

0014782



Table 2.8

City of Brea
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR

 2000/01 2001/02 (Projected)

GENERAL FUND 5% 5%

UTILITY TAX/CHARGES 20% 20%

SEPARATE UTILITY BILLING ITEM 25% 25%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 50% 50%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%
Integrated Waste Management 0% 0%

Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%
Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING PERCENTAGES

DAMP FUNDING SOURCES

FUNDING SOURCES

0014783



Table 2.9

City of Buena Park
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection $0 $0 $0 $0

Other Efforts to 
Identify & Eliminate 
Illicit Connections

$0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0TOTALS

CAPITAL COSTS
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

0014784



Table 2.10

City of Buena Park
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling
$0 $0 $0 $0

Drainage Facility 
Maintenance $0 $10,500 $0 $10,500

Catch Basin Stenciling $0 $0 $0 $10,000

Street Sweeping $0 $201,265 $0 $221,000

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $4,500

Pesticide & Fertilizer 
Management $0 $17,850 $0 $18,000

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $229,615 $0 $264,000TOTALS

OPERATIONS AND MAINTENANCE

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

0014785



Table 2.11

City of Buena Park
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 100% 100%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%
Integrated Waste Management 0% 0%

Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%
Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING PERCENTAGES
DAMP FUNDING SOURCES

FUNDING SOURCES

0014786



Table 2.12

City of Costa Mesa
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling
$0 $0 $0 $0

Street Sweeping $0 $115,000 $0 $115,000

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $115,000 $0 $115,000TOTALS

CAPITAL COSTS
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

0014787



Table 2.13

City of Costa Mesa
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$25,000 $0 $25,000 $0

Litter Control $0 $149,181 $0 $160,000

Recycling $0 $112,998 $0 $123,430

Drainage Facility 
Maintenance $0 $50,238 $0 $73,140

Catch Basin Stenciling
$0 $0 $0 $0

Street Sweeping
$0 $549,972 $0 $365,120

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $25,000 $0 $25,000

Pesticide & Fertilizer 
Management $0 $44,951 $0 $50,000

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $5,000 $0 $5,000

$0 $5,000 $0 $5,000

Facility Inspection $0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $942,340 $25,000 $806,690TOTALS

OPERATIONS AND MAINTENANCE

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

0014788



Table 2.14

City of Costa Mesa
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 100% 100%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%
Integrated Waste Management 0% 0%

Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%
Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING PERCENTAGES
DAMP FUNDING SOURCES

FUNDING SOURCES

0014789



Table 2.15

City of Cypress
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control
$0 $0 $0 $0

Recycling
$0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling
$0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection $0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0
TOTALS

CAPITAL COSTS
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

Projected 2001/02 Costs

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP
Cost Elements

2000/01 FY Costs

0014790



Table 2.16

City of Cypress
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $2,500 $0 $2,500

Litter Control
$0 $0 $0 $0

Recycling
$0 $23,657 $0 $27,598

Drainage Facility 
Maintenance $0 $112,870 $0 $187,941

Catch Basin Stenciling $0 $0 $0 $800

Street Sweeping $0 $181,337 $0 $202,206

Environmental
Performance $0 $0 $0 $800

Public Property & Street 
Chemical Spill 

Response
$0 $1,000 $0 $1,000

Pesticide & Fertilizer 
Management $0 $7 $0 $110

Nonpoint Source 
Pollution Awareness $2,000 $0 $2,000 $0

Household Hazardous 
Waste Collection $13,344 $0 $11,000 $0

$0 $38,791 $0 $21,716

$0 $38,791 $0 $21,716

Facility Inspection $1,100 $0 $2,100 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$16,444 $398,953 $15,100 $466,387TOTALS

OPERATIONS AND MAINTENANCE
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

0014791



Table 2.17

City of Cypress
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 100% 100%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste 
Collection 0% 0%

Integrated Waste Management 0% 0%
Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%
Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING PERCENTAGES
DAMP FUNDING SOURCES

FUNDING SOURCES

0014792



Table 2.18

City of Dana Point
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection $0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

PUBLIC
INFORMATION

(DAMP Section 6.0)

2000/01 FY Costs Projected 2001/02 CostsDAMP
Cost Elements

TOTALS

CAPITAL COSTS
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

0014793



Table 2.19

City of Dana Point
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$5,600 $12,298 $8,000 $12,429

Litter Control $5,589 $22,355 $11,966 $47,685

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $65,145 $75,309 $121,920 $143,920

Catch Basin Stenciling $0 $6,034 $4,375 $10,744

Street Sweeping $59,305 $48,759 $99,047 $59,049

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $45,422 $0 $45,422

Nonpoint Source 
Pollution Awareness $60,000 $0 $50,000 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$3,800 $0 $4,000 $0

$4,000 $12,000 $4,500 $12,000

Facility Inspection $0 $0 $8,757 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$203,439 $222,177 $312,565 $331,249TOTALS

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

OPERATIONS AND MAINTENANCE

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

2000/01 FY Costs Projected 2001/02 Costs

Supportive of Program Administration (DAMP 
Section 2.0)

Cost Elements
DAMP

0014794



Table 2.20

City of Dana Point
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 100% 100%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%
User Fees for Recycling and Hazardous Waste 

Collection 0% 0%

Integrated Waste Management 0% 0%
Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%
Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING PERCENTAGES
DAMP FUNDING SOURCES

FUNDING SOURCES

0014795



Table 2.21

City of Fountain Valley
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $80,000 $200,000 $1,230,000

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection $0 $0 $295,000 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $175,000 $0

$10,000 $0 $0 $0

$10,000 $80,000 $670,000 $1,230,000

CAPITAL COSTS
(land, large equipment, and structures)

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

0014796



Table 2.22

City of Fountain Valley
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$23,569 $0 $26,438 $0

Litter Control $0 $61,929 $0 $61,929

Recycling $0 $457,574 $0 $457,574

Drainage Facility 
Maintenance $0 $180,401 $0 $198,016

Catch Basin Stenciling $2,100 $0 $2,100 $0

Street Sweeping $288,811 $0 $291,180 $0

Environmental
Performance $10,000 $0 $10,000 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $205,366 $0 $213,581 $0

Nonpoint Source 
Pollution Awareness $1,000 $0 $1,000 $0

Household Hazardous 
Waste Collection $26,000 $0 $26,000 $0

$6,160 $0 $6,106 $0

$4,724 $0 $4,913 $0

Facility Inspection $9,487 $0 $9,866 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$10,000 $0 $0 $0

$587,217 $699,904 $591,184 $717,519

DAMP
Cost Elements

2000/01 FY Costs Projected 2001/02 Costs

TOTALS

OPERATIONS AND MAINTENANCE

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

0014797



Table 2.23

City of Fountain Valley
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/2001 2001/02 (Projected)

GENERAL FUND 95% 95%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 1% 1%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 4% 4%

User Fees for Recycling and Hazardous Waste Collection 0% 0%

Integrated Waste Management 0% 0%
Interest Earnings 0% 0%

Sanitation Fee 0% 0%
Benefit assessment 0% 0%

Fleet Maintenance Fund 0% 0%
Community Services District 0% 0%

Used Oil Grant 0% 0%
Water Fund 0% 0%

Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING PERCENTAGES
DAMP FUNDING SOURCES

FUNDING SOURCES

0014798



Table 2.24

City of Fullerton
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection $0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

TOTALS

CAPITAL COSTS
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

0014799



Table 2.25

City of Fullerton
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $7,987 $0 $76,530

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $464,795 $0 $502,210

Catch Basin Stenciling $0 $0

Street Sweeping $0 $478,640 $0 $519,130

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $95,070 $0 $90,380

Pesticide & Fertilizer 
Management $134,405 $0 $136,710 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection $0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$134,405 $1,046,492 $136,710 $1,188,250

* Included in the above costs 

DAMP
Cost Elements

2000/01 FY Costs Projected 2001/02 Costs

TOTALS

OPERATIONS AND MAINTENANCE

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

* *

0014800



Table 2.26

City of Fullerton
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 0% 0%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 11% 10%

OTHERS (Specify) 89% 90%

User Fees for Recycling and Hazardous Waste 
Collection

0% 0%

Integrated Waste Management 0% 0%
Interest Earnings 0% 0%

Sanitation Fee 0% 0%
Benefit assessment 0% 0%

Fleet Maintenance Fund 0% 0%
Community Services District 0% 0%

Used Oil Grant 0% 0%
Water Fund 0% 0%

Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING PERCENTAGES
DAMP FUNDING SOURCES

FUNDING SOURCES

0014801



Table 2.27

City of Garden Grove
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $44,400 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection $0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $44,400 $0

CAPITAL COSTS
(land, large equipment, and structures)

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

0014802



Table 2.28

City of Garden Grove
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$5,648 $0 $44,032 $0

Litter Control $0 $0 $0 $0

Recycling $0 $34,980 $0 $78,860

Drainage Facility 
Maintenance $0 $218,346 $0 $191,568

Catch Basin Stenciling $0 $0 $600 $0

Street Sweeping $0 $461,124 $0 $502,358

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $87,857 $0 $82,039

Pesticide & Fertilizer 
Management $5,000 $0 $5,500 $0

Nonpoint Source 
Pollution Awareness $5,000 $0 $5,000 $0

Household Hazardous 
Waste Collection $0 $54,398 $0 $50,028

$6,679 $0 $6,000 $0

$3,817 $0 $40,000 $0

Facility Inspection $2,400 $0 $5,000 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$1,200 $0 $2,000 $0

$70,000 $0 $200,000 $0

$99,744 $856,705 $308,132 $904,853

DAMP
Cost Elements

2000/2001 FY Costs Projected 2001/02 Costs

TOTALS

OPERATIONS AND MAINTENANCE

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

0014803



Table 2.29

City of Garden Grove
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR

2000/01 2001/02 (Projected)

GENERAL FUND 44% 51%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 23% 19%

SPECIAL DISTRICT FUND 1% 1%

OTHERS (Specify) 2% 8%

User Fees for Recycling and Hazardous Waste Collection 0% 0%
Integrated Waste Management 0% 0%

Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 6% 4%

Water Fund 24% 17%
Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING PERCENTAGES

FUNDING SOURCES

DAMP FUNDING SOURCES

0014804



Table 2.30

City of Huntington Beach
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$7,500 $0 $150,000 $0

$7,500 $0 $150,000 $0TOTALS

CAPITAL COSTS
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

Projected 2001/02 Costs

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP
Cost Elements

2000/01 FY Costs

0014805



Table 2.31

City of Huntington Beach
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$85,000 $900,000 $100,000 $900,000

Litter Control
$0 $15,000 $0 $15,000

Recycling $0 $2,000,000 $0 $2,000,000

Drainage Facility 
Maintenance $50,000 $750,000 $150,000 $750,000

Catch Basin Stenciling $1,000 $0 $1,000 $0

Street Sweeping $0 $1,200,000 $100,000 $1,450,000

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$40,000 $1,300,000 $40,000 $1,300,000

Pesticide & Fertilizer 
Management $3,500 $0 $3,500 $0

Nonpoint Source 
Pollution Awareness $15,000 $0 $50,000 $0

Household Hazardous 
Waste Collection $0 $0

$10,000 $0 $10,000 $0

$15,000 $0 $15,000 $0

Facility Inspection $5,000 $0 $75,000 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $25,000 $0

$0 $0 $0 $0

$224,500 $6,165,000 $569,500 $6,415,000

* Included in recycling costs

TOTALS

OPERATIONS AND MAINTENANCE

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP
Cost Elements

2000/01 FY Costs Projected 2001/02 Costs

* *

0014806



Table 2.32

City of Huntington Beach
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 100% 100%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%
Integrated Waste Management 0% 0%

Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%
Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING PERCENTAGES
DAMP FUNDING SOURCES

FUNDING SOURCES

0014807



Table 2.33

City of Irvine
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $30,000 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection $0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $30,000 $0

1) Paint and paint spray equipment for making soccer lines instead of herbicide applications

TOTALS

CAPITAL COSTS
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

Projected 2001/02 Costs

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP
Cost Elements

2000/01 FY Costs

1

0014808



Table 2.34

City of Irvine
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $30,000 $0 $30,000

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $526,781 $0 $625,979

Catch Basin Stenciling $0 $3,500 $0 $3,500

Street Sweeping $0 $683,936 $0 $810,969

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $5,000 $0 $5,000

Pesticide & Fertilizer 
Management $0 $0 $35,000 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $1,249,217 $35,000 $1,475,448

* Labor cost to spray paint versus applying herbicide on soccer field; increase in soil testing prior to fertilizer applications.

TOTALS

OPERATIONS AND MAINTENANCE

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

*

0014809



Table 2.35

City of Irvine
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 100% 100%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%
Integrated Waste Management 0% 0%

Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%

Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING PERCENTAGES
DAMP FUNDING SOURCES

FUNDING SOURCES

0014810



Table 2.36

City of La Habra
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $3,000,000 $0

Catch Basin Stenciling
$0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$40,000 $6,000 $40,000 $6,000

$0 $20,000 $0 $20,000

Facility Inspection $0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $200,000 $0 $200,000

$40,000 $226,000 $3,040,000 $226,000
TOTALS

CAPITAL COSTS
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements
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Table 2.37

City of La Habra
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $12,000 $0 $12,000 $10,000

Catch Basin Stenciling $600 $0 $600 $0

Street Sweeping $0 $200,000 $0 $200,000

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $3,300 $0 $4,000

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$12,600 $203,300 $12,600 $214,000TOTALS

OPERATIONS AND MAINTENANCE

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP
Cost Elements

2000/01 FY Costs Projected 2001/02 Costs
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Table 2.38

City of La Habra
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 100% 100%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%

Integrated Waste Management 0% 0%
Interest Earnings 0% 0%

Sanitation Fee 0% 0%
Benefit assessment 0% 0%

Fleet Maintenance Fund 0% 0%
Community Services District 0% 0%

Used Oil Grant 0% 0%
Water Fund 0% 0%

Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

* Recycling is part of customer billing.

FUNDING PERCENTAGES
DAMP FUNDING SOURCES

FUNDING SOURCES

*
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Table 2.39

City of La Palma
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $500

Street Sweeping
$0 $2,000 $0 $2,000

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $1,500 $0 $1,500

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection $0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $3,500 $0 $4,000TOTALS

CAPITAL COSTS
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements
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Table 2.40

City of La Palma
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $55,100 $0 $52,900

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $74,000 $0 $74,000

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $12,000 $0 $12,000

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection $0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $141,100 $0 $138,900

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

OPERATIONS AND MAINTENANCE

DAMP 2000/01 FY Costs Projected 2001/02 Costs
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Table 2.41

City of La Palma
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR

2000/01 2001/02 (Projected)

GENERAL FUND 85% 85%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 15% 15%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%
Integrated Waste Management 0% 0%

Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%
Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING PERCENTAGES
DAMP FUNDING SOURCES

FUNDING SOURCES
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Table 2.42

City of Laguna Beach
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $63,600

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $3,000

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $165,000 $0 $850,000

$0 $165,000 $0 $916,600
TOTALS

CAPITAL COSTS
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements
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Table 2.43

City of Laguna Beach
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $455,487 $0 $469,670

Drainage Facility 
Maintenance $0 $100,000 $0 $104,000

Catch Basin Stenciling $0 $0 $10,000 $0

Street Sweeping $0 $122,000 $96,000 $127,400

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $56,000 $0 $57,500

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $62,000

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $733,487 $106,000 $820,570

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

OPERATIONS AND MAINTENANCE

DAMP 2000/01 FY Costs Projected 2001/02 Costs

0014818



Table 2.44

City of Laguna Beach
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 90% 90%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 10% 10%

User Fees for Recycling and Hazardous Waste Collection 0% 0%
Integrated Waste Management 0% 0%

Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%
Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING PERCENTAGES
DAMP FUNDING SOURCES

FUNDING SOURCES
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Table 2.45

City of Laguna Hills
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

TOTALS

CAPITAL COSTS
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)
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Table 2.46

City of Laguna Hills
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$6,645 $81,187 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $24,745 $82,698 $0 $0

Catch Basin Stenciling $634 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance

$0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $47,425 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$32,024 $211,310 $0 $0

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

TOTALS

OPERATIONS AND MAINTENANCE

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)
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Table 2.47

City of Laguna Hills
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR

2000/01 2001/02 (Projected)

GENERAL FUND 100% 0%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%
User Fees for Recycling and Hazardous Waste 

Collection 0% 0%

Integrated Waste Management 0% 0%
Interest Earnings 0% 0%

Sanitation Fee 0% 0%
Benefit assessment 0% 0%

Fleet Maintenance Fund 0% 0%
Community Services District 0% 0%

Used Oil Grant 0% 0%
Water Fund 0% 0%

Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 0%

FUNDING PERCENTAGES

DAMP FUNDING SOURCES

FUNDING SOURCES

0014822



Table 2.48

City of Laguna Niguel
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $17,500 $15,000 $40,000 $25,000

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $94,000 $0 $100,000 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$3,000 $0 $15,000 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$114,500 $15,000 $155,000 $25,000

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

TOTALS

CAPITAL COSTS
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)
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Table 2.49

City of Laguna Niguel
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$50,000 $2,000 $140,000 $2,000

Litter Control $0 $7,800 $0 $7,800

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $17,500 $0 $70,000 $0

Catch Basin Stenciling $2,000 $0 $4,000 $0

Street Sweeping $18,900 $62,755 $88,145 $62,755

Environmental
Performance $30,000 $0 $104,000 $0

Public Property & Street 
Chemical Spill 

Response
$0 $1,000 $0 $1,500

Pesticide & Fertilizer 
Management $0 $1,000 $0 $1,000

Nonpoint Source 
Pollution Awareness $12,000 $0 $9,000 $0

Household Hazardous 
Waste Collection $0 $0

$0 $0

$0 $0 $0 $0

Facility Inspection
$19,200 $0 $40,000 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $62,000 $0

$0 $0 $0 $0

$149,600 $74,555 $517,145 $75,055

* Yes (no cost)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

TOTALS

OPERATIONS AND MAINTENANCE

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0) * *

* *

0014824



Table 2.50

City of Laguna Niguel
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 20% 77.55%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 65% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%
Integrated Waste Management 0% 0%

Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 15% 22.45%
Used Oil Grant 0% 0%

Water Fund 0% 0%
Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING PERCENTAGES
DAMP FUNDING SOURCES

FUNDING SOURCES
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Table 2.51

City of Laguna Woods
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

TOTALS

CAPITAL COSTS
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)
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Table 2.52

City of Laguna Woods
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$320 $2,120 $1,341 $7,106

Litter Control $1,277 $0 $0 $7,417

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $4,886 $1,093 $1,661 $7,589

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $3,414 $12,189 $3,414 $12,189

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$6,879 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$16,776 $15,402 $6,416 $34,301

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

TOTALS

OPERATIONS AND MAINTENANCE

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)
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Table 2.53

City of Laguna Woods
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 100% 87%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 13%

User Fees for Recycling and Hazardous Waste Collection 0% 0%
Integrated Waste Management 0% 0%

Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%
Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING PERCENTAGES
DAMP FUNDING SOURCES

FUNDING SOURCES

0014828



Table 2.54

City of Lake Forest
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling
$0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

CAPITAL COSTS
(land, large equipment, and structures)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

0014829



Table 2.55

City of Lake Forest
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$3,400 $14,000 $3,600 $15,000

Litter Control $8,000 $25,000 $10,000 $30,000

Recycling $60,000 $0 $65,000 $0

Drainage Facility 
Maintenance $10,000 $70,000 $10,000 $70,000

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $60,000 $160,000 $75,000 $200,000

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$20,000 $0 $20,000 $0

Pesticide & Fertilizer 
Management $2,000 $10,000 $2,000 $12,000

Nonpoint Source 
Pollution Awareness $18,000 $0 $10,000 $0

Household Hazardous 
Waste Collection $20,000 $0 $22,000 $0

$0 $0 $0 $0

$5,000 $0 $5,000 $0

Facility Inspection $0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$206,400 $279,000 $222,600 $327,000

OPERATIONS AND MAINTENANCE

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

0014830



Table 2.56

City of Lake Forest
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 10% 10%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 90% 90%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste 
Collection 0% 0%

Integrated Waste Management 0% 0%
Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%
Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING PERCENTAGES
DAMP FUNDING SOURCES

FUNDING SOURCES

0014831



Table 2.57

City of Los Alamitos
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

CAPITAL COSTS
(land, large equipment, and structures)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

0014832



Table 2.58

City of Los Alamitos
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $5,000 $0 $5,000

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $51,000 $0 $51,800

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $1,500 $0 $5,000

Pesticide & Fertilizer 
Management $0 $5,000 $0 $5,000

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $62,500 $0 $66,800

OPERATIONS AND MAINTENANCE

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

0014833



Table 2.59

City of Los Alamitos
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 100% 100%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%

Integrated Waste Management 0% 0%
Interest Earnings 0% 0%

Sanitation Fee 0% 0%
Benefit assessment 0% 0%

Fleet Maintenance Fund 0% 0%
Community Services District 0% 0%

Used Oil Grant 0% 0%
Water Fund 0% 0%

Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING SOURCES

FUNDING PERCENTAGES
DAMP FUNDING SOURCES

0014834



Table 2.60

City of Mission Viejo
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$5,000 $0 $5,000 $0

$20,000 $0 $15,000 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$5,000 $0 $20,000 $0

$30,000 $0 $40,000 $0

CAPITAL COSTS
(land, large equipment, and structures)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

BMPS INCORPORATED INTO PUBLIC WORKS 
CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

0014835



Table 2.61

City of Mission Viejo
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$64,373 $0 $335,000 $0

Litter Control $10,000 $20,000 $20,000 $20,000

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $105,362 $316,088 $454,578 $454,578

Catch Basin Stenciling
$0 $0 $50,000 $0

Street Sweeping $0 $297,970 $27,408 $297,970

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $5,000

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $5,000 $10,000 $0

Household Hazardous 
Waste Collection $0 $70,000 $0 $70,000

$10,000 $0 $10,000 $0

$10,000 $0 $10,000 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$10,000 $0 $10,000 $0

$209,735 $709,058 $926,986 $847,548

OPERATIONS AND MAINTENANCE

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

0014836



Table 2.62

City of Mission Viejo
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR

2000/01 2001/02 (Projected)

GENERAL FUND 90% 90%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 10% 10%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste 
Collection

0% 0%

Integrated Waste Management 0% 0%
Interest Earnings 0% 0%

Sanitation Fee 0% 0%
Benefit assessment 0% 0%

Fleet Maintenance Fund 0% 0%
Community Services District 0% 0%

Used Oil Grant 0% 0%
Water Fund 0% 0%

Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING SOURCES

FUNDING PERCENTAGES
DAMP FUNDING SOURCES

0014837



Table 2.63

City of Newport Beach
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping
$0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection $0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

CAPITAL COSTS
(land, large equipment, and structures)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

0014838



Table 2.64

City of Newport Beach
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

OPERATIONS AND MAINTENANCE

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

0014839



Table 2.65

City of Newport Beach
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 0% 0%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste 
Collection 0% 0%

Integrated Waste Management 0% 0%
Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%
Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 0% 0%

FUNDING SOURCES

DAMP FUNDING SOURCES
FUNDING PERCENTAGES

0014840



Table 2.66

City of Orange
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $25,000 $0 $25,000 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling
$115 $0 $150 $0

Street Sweeping $0 $138,000 $0 $150,000

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $34,500 $0 $25,000

Pesticide & Fertilizer 
Management $10,000 $22,000 $10,000 $22,000

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $1,500 $0 $1,500 $0

$5,000 $0 $5,000 $0

$5,000 $0 $5,000 $0

Facility Inspection
$22,800 $0 $25,000 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$10,000 $0 $10,000 $0

$79,415 $194,500 $81,650 $197,000

1) Program complete. A few "reapplications" and new basins required.

2) Non Grant reimbursement costs for Used Oil Recycling.

3) Increased costs of inspections to ensure building plans meet NPDES requirements.

4) Increase due to increase in inspections.

5) Plaza Project

CAPITAL COSTS
(land, large equipment, and structures)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

1

2

3

3

4

5

1

2

3

3

4

5

0014841



Table 2.67

City of Orange
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$35,000 $6,000 $35,000 $6,000

Litter Control
$0 $75,000 $0 $75,000

Recycling $0 $2,250,000 $0 $2,250,000

Drainage Facility 
Maintenance $0 $216,000 $0 $216,000

Catch Basin Stenciling
$0 $250 $0 $250

Street Sweeping $0 $660,000 $0 $660,000

Environmental
Performance $21,000 $114,800 $0 $115,000

Public Property & 
Street Chemical Spill 

Response
$0 $64,500 $0 $65,000

Pesticide & Fertilizer 
Management $0 $15,500 $0 $15,000

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $110,500 $2,500 $110,000 $3,000

$0 $0 $0 $0

$20,000 $0 $0 $22,000

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $11,000 $0 $11,000

$0 $0 $0 $0

$186,500 $3,415,550 $145,000 $3,438,250

1) Program complete. Some new stencils applied.

2) Grant funds

OPERATIONS AND MAINTENANCE

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

1 1

2 2 2

0014842



Table 2.68

City of Orange
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 0% 0%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%

Integrated Waste Management 15% 15%
Interest Earnings 0% 0%

Sanitation Fee 75% 75%
Benefit assessment 0% 0%

Fleet Maintenance Fund 10% 10%
Community Services District 0% 0%

Used Oil Grant 0% 0%
Water Fund 0% 0%

Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING SOURCES

DAMP FUNDING SOURCES
FUNDING PERCENTAGES

0014843



Table 2.69

City of Placentia
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$2,575 $0 $3,000 $0

Litter Control $0 $1,339 $0 $1,400

Recycling $0 $0

Drainage Facility 
Maintenance $0 $6,695 $0 $7,500

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $30,900 $30,900 $45,000 $10,500

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $4,635 $0 $5,000

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$1,030 $0 $1,030 $0

$0 $0 $0 $0

Facility Inspection
$1,030 $0 $1,030 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$1,030 $0 $1,030 $0

$0 $0 $0 $0

$36,565 $43,569 $51,090 $24,400

* Private Contractor

CAPITAL COSTS
(land, large equipment, and structures)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

* *

0014844



Table 2.70

City of Placentia
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$25,750 $0 $2,800 $0

Litter Control $20,600 $0 $20,750 $0

Recycling $0 $0

Drainage Facility 
Maintenance $6,180 $6,180 $7,000 $7,000

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $103,000 $0 $105,000 $0

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $20,600 $0 $20,600

Pesticide & Fertilizer 
Management $0 $3,090 $0 $3,090

Nonpoint Source 
Pollution Awareness $1,545 $0 $1,545 $0

Household Hazardous 
Waste Collection $0 $7,210 $0 $7,210

$1,545 $0 $1,545 $0

$6,180 $0 $7,000 $0

Facility Inspection $8,240 $0 $8,240 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$10,300 $5,150 $10,300 $5,150

$183,340 $42,230 $164,180 $43,050

* Private

OPERATIONS AND MAINTENANCE

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

* *

0014845



Table 2.71

City of Placentia
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 33% 33%

UTILITY TAX/CHARGES 34% 34%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 33% 33%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%
Integrated Waste Management 0% 0%

Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%
Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING SOURCES

DAMP FUNDING SOURCES
FUNDING PERCENTAGES

0014846



Table 2.72

City of Rancho Santa Margarita
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control
$0 $0 $0 $0

Recycling
$0 $0 $0 $0

Drainage Facility 
Maintenance $11,103 $0 $0 $0

Catch Basin Stenciling
$0 $0 $30,000 $0

Street Sweeping
$2,051 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $964 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$14,118 $0 $30,000 $0TOTALS

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

CAPITAL COSTS
(land, large equipment, and structures)

DAMP
Cost Elements

2000/01 FY Costs Projected 2001/02 Costs

0014847



Table 2.73

City of Rancho Santa Margarita
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$3,827 $21,463 $50,000 $0

Litter Control
$0 $0 $0 $0

Recycling $0 $0 $10,400 $0

Drainage Facility 
Maintenance $8,420 $21,463 $140,680 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $42,319 $70,000 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $9,732 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$12,247 $94,977 $271,080 $0TOTALS

OPERATIONS AND MAINTENANCE

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

0014848



Table 2.74

City of Rancho Santa Margarita
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 0% 100%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%

Integrated Waste Management 0% 0%
Interest Earnings 0% 0%

Sanitation Fee 0% 0%
Benefit assessment 0% 0%

Fleet Maintenance Fund 0% 0%
Community Services District 0% 0%

Used Oil Grant 0% 0%
Water Fund 0% 0%

Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 0% 100%

* All services provided and funded by the County of Orange per the Revenue Neutrality Agreement.

DAMP FUNDING SOURCES
FUNDING PERCENTAGES

FUNDING SOURCES

*

0014849



Table 2.75

City of San Clemente
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $12,000 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection $0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $12,000 $0

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

CAPITAL COSTS
(land, large equipment, and structures)

DAMP 2000/01 FY Costs Projected 2001/02 Costs

0014850



Table 2.76

City of San Clemente
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$242,900 $0 $311,530 $0

Litter Control
$78,549 $0 $81,440 $0

Recycling $49,080 $0 $48,960 $0

Drainage Facility 
Maintenance $122,217 $0 $130,682 $0

Catch Basin Stenciling
$17,163 $0 $18,447 $0

Street Sweeping $123,330 $0 $139,800 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection $51,489 $0 $55,341 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$684,728 $0 $786,200 $0

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

OPERATIONS AND MAINTENANCE

DAMP 2000/01 FY Costs Projected 2001/02 Costs

0014851



Table 2.77

City of San Clemente
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 22% 26%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 76% 71%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%

Integrated Waste Management 0% 0%
Interest Earnings 2% 3%

Sanitation Fee 0% 0%
Benefit assessment 0% 0%

Fleet Maintenance Fund 0% 0%
Community Services District 0% 0%

Used Oil Grant 0% 0%
Water Fund 0% 0%

Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

1) Drainage fee

FUNDING SOURCES

DAMP FUNDING SOURCES
FUNDING PERCENTAGES

1 1

0014852



Table 2.78

City of San Juan Capistrano
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control
$0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$10,000 $0 $10,000 $0

$10,000 $0 $10,000 $0

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

CAPITAL COSTS
(land, large equipment, and structures)

DAMP 2000/01 FY Costs Projected 2001/02 Costs

0014853



Table 2.79

City of San Juan Capistrano
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$55,000 $0 $80,000 $0

Litter Control
$2,000 $16,000 $2,000 $16,000

Recycling

Drainage Facility 
Maintenance $8,000 $18,500 $8,000 $18,500

Catch Basin Stenciling $2,000 $0 $1,000 $1,000

Street Sweeping $7,000 $69,000 $7,000 $71,000

Environmental
Performance $105,000 $0 $180,000 $180,000

Public Property & Street 
Chemical Spill 

Response
$500 $1,500 $500 $1,500

Pesticide & Fertilizer 
Management $0 $11,000 $0 $11,000

Nonpoint Source 
Pollution Awareness $100 $0 $100 $100

Household Hazardous 
Waste Collection $0 $0 $0 $0

$2,000 $0 $3,000 $3,000

$2,000 $0 $3,000 $3,000

Facility Inspection
$15,000 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $2,000 $0

$700 $0 $700 $700

$199,300 $116,000 $287,300 $305,800

* Contracted

TOTALS

OPERATIONS AND MAINTENANCE

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

* * * *

0014854



Table 2.80

City of San Juan Capistrano
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 94% 96%

UTILITY TAX/CHARGES 3% 2%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 3% 2%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%
Integrated Waste Management 0% 0%

Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%

Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING SOURCES

DAMP FUNDING SOURCES
FUNDING PERCENTAGES

0014855



Table 2.81

City of Santa Ana
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control
$0 $0 $0 $0

Recycling
$0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $135,000 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $135,000 $0 $0

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

CAPITAL COSTS
(land, large equipment, and structures)

DAMP 2000/01 FY Costs Projected 2001/02 Costs

0014856



Table 2.82

City of Santa Ana
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$45,000 $0 $150,000 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $44,470 $0 $75,000

Catch Basin Stenciling $4,492 $0 $5,000 $0

Street Sweeping $0 $3,579,000 $0 $3,630,000

Environmental
Performance $13,312 $39,937 $13,312 $39,937

Public Property & Street 
Chemical Spill 

Response
$0 $1,712,475 $0 $1,795,115

Pesticide & Fertilizer 
Management $0 $283,000 $0 $302,000

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$11,500 $0 $11,800 $0

$6,800 $0 $7,000 $0

Facility Inspection $0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$81,104 $5,658,882 $187,112 $5,842,052

1) Supported by user fees

2) Routine housekeeping

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

OPERATIONS AND MAINTENANCE

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

1 1 1 1

1 1 1 1

1 1 1 1

2 2 2 2

0014857



Table 2.83

City of Santa Ana
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 10% 10%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 5% 5%

User Fees for Recycling and Hazardous Waste Collection 0% 0%

Integrated Waste Management 0% 0%

Interest Earnings 0% 0%

Sanitation Fee 85% 85%

Benefit assessment 0% 0%

Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%

Used Oil Grant 0% 0%

Water Fund 0% 0%

Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING SOURCES

DAMP FUNDING SOURCES
FUNDING PERCENTAGES

0014858



Table 2.84

City of Seal Beach
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $7,000 $0 $7,000

Recycling $0 $166,000 $0 $167,000

Drainage Facility 
Maintenance $0 $50,000 $0 $52,000

Catch Basin Stenciling $0 $3,940 $0 $3,940

Street Sweeping $0 $87,098 $0 $87,098

Environmental
Performance $3,000 $1,200 $3,000 $1,200

Public Property & Street 
Chemical Spill 

Response
$500 $0 $500 $0

Pesticide & Fertilizer 
Management $0 $2,000 $0 $2,000

Nonpoint Source 
Pollution Awareness $500 $0 $500 $0

Household Hazardous 
Waste Collection $1,400 $0 $1,400 $0

$1,000 $0 $1,000 $0

$0 $0 $0 $0

Facility Inspection
$10,000 $0 $10,000 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$1,000 $0 $1,000 $0

$500 $0 $500 $0

$17,900 $317,238 $17,900 $320,238

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

CAPITAL COSTS
(land, large equipment, and structures)

DAMP 2000/01 FY Costs Projected 2001/02 Costs

0014859



Table 2.85

City of Seal Beach
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $1,200 $0 $1,200

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $1,200 $0 $1,200

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

OPERATIONS AND MAINTENANCE

DAMP 2000/01 FY Costs Projected 2001/02 Costs

0014860



Table 2.86

City of Seal Beach
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 100% 100%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%

Integrated Waste Management 0% 0%

Interest Earnings 0% 0%

Sanitation Fee 0% 0%

Benefit assessment 0% 0%

Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%

Used Oil Grant 0% 0%

Water Fund 0% 0%

Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING SOURCES

DAMP FUNDING SOURCES
FUNDING PERCENTAGES

0014861



Table 2.87

City of Stanton
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0TOTALS

CAPITAL COSTS
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

0014862



Table 2.88

City of Stanton
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $2,700 $2,700 $2,700 $2,700

Catch Basin Stenciling $1,000 $0 $1,000 $0

Street Sweeping $93,000 $93,000 $93,000 $93,000

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$11,200 $0 $1,000 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$500 $0 $500 $0

Facility Inspection $0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$500 $0 $500 $0

$108,900 $95,700 $98,700 $95,700

1) Contracted to CR & R

2) Private Property Owner reimbursed $10,000 to the City of Stanton for clean up of used motor oil spill at 10471 Magnolia Avenue.

3) Contracted out.

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

OPERATIONS AND MAINTENANCE

DAMP 2000/01 FY Costs Projected 2001/02 Costs

1 1

2

3 3

0014863



Table 2.89

City of Stanton
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/2001 2001/02 (Projected)

GENERAL FUND 100% 100%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%

Integrated Waste Management 0% 0%
Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%
Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING SOURCES

DAMP FUNDING SOURCES
FUNDING PERCENTAGES

0014864



Table 2.90

City of Tustin
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $22,700 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $43,000 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $185,000 $0

Environmental
Performance $331,500 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$354,200 $0 $228,000 $0

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

CAPITAL COSTS
(land, large equipment, and structures)

DAMP 2000/01 FY Costs Projected 2001/02 Costs

0014865



Table 2.91

City of Tustin
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$34,000 $0 $35,000 $0

Litter Control $0 $70,000 $0 $72,000

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $56,000 $0 $58,000

Catch Basin Stenciling $6,000 $0 $6,200 $0

Street Sweeping $0 $235,000 $0 $242,000

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $15,000 $0 $15,500

Pesticide & Fertilizer 
Management $0 $78,000 $0 $80,000

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $34,000 $0 $35,000

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$40,000 $488,000 $41,200 $502,500

1) Includes costs for staff training and consultant services

2) Estimate includes driver labor costs and equipment supplies.  Estimate does not include equipment maintenance or fuel costs.

3) Estimate includes $21,000 in funding from a State of California used oil recycling block grant.  In previous reporting years, the City did not include the block

grant in this item.  The Funding Source table also reflects the inclusion of the used oil block grant in this reporting year.

4) Includes Hazardous Materials Management.

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

OPERATIONS AND MAINTENANCE

DAMP 2000/2001 FY Costs Projected 2001/02 Costs

1 1

2 2

3 3

4 4

0014866



Table 2.92

City of Tustin
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 100% 100%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%

Integrated Waste Management 0% 0%
Interest Earnings 0% 0%

Sanitation Fee 0% 0%
Benefit assessment 0% 0%

Fleet Maintenance Fund 0% 0%
Community Services District 0% 0%

Used Oil Grant 0% 0%
Water Fund 0% 0%

Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING SOURCES

DAMP FUNDING SOURCES
FUNDING PERCENTAGES

0014867



Table 2.93

City of Villa Park
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

CAPITAL COSTS
(land, large equipment, and structures)

DAMP 2000/01 FY Costs Projected 2001/02 Costs

0014868



Table 2.94

City of Villa Park
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0TOTALS

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

OPERATIONS AND MAINTENANCE

DAMP
Cost Elements

2000/01 FY Costs Projected 2001/02 Costs

0014869



Table 2.95

City of Villa Park
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 0% 0%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%

Integrated Waste Management 0% 0%
Interest Earnings 0% 0%

Sanitation Fee 0% 0%
Benefit assessment 0% 0%

Fleet Maintenance Fund 0% 0%
Community Services District 0% 0%

Used Oil Grant 0% 0%
Water Fund 0% 0%

Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 0% 0%

FUNDING SOURCES

DAMP FUNDING SOURCES
FUNDING PERCENTAGES

0014870



Table 2.96

City of Westminster
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0TOTALS

CAPITAL COSTS
(land, large equipment, and structures)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

Supportive of Program Administration (DAMP 
Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

PUBLIC
INFORMATION

(DAMP Section 6.0)

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

0014871



Table 2.97

City of Westminster
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$31,314 $0 $50,000 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $5,400 $0 $5,500

Catch Basin Stenciling $7,000 $0 $7,000 $0

Street Sweeping $0 $245,000 $0 $250,000

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$10,748 $0 $13,000 $0

Pesticide & Fertilizer 
Management $0 $79,000 $0 $80,000

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$5,000 $0 $10,000 $0

$10,000 $0 $16,000 $0

Facility Inspection $0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$15,000 $0 $25,000 $0

$79,062 $329,400 $121,000 $335,500

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)
ILLICIT CONN./ 

DISCHARGE ID & 
ELIMINATION

(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

OPERATIONS AND MAINTENANCE

DAMP 2000/01 FY Costs Projected 2001/02 Costs

0014872



Table 2.98

City of Westminster
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 100% 100%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%
Integrated Waste Management 0% 0%

Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%
Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING SOURCES

DAMP FUNDING SOURCES
FUNDING PERCENTAGES

0014873



Table 2.99

City of Yorba Linda
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control
$0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping
$0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $3,000 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $1,000 $0

$0 $0 $4,000 $0

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

CAPITAL COSTS
(land, large equipment, and structures)

DAMP 2000/01 FY Costs Projected 2001/02 Costs

0014874



Table 2.100

City of Yorba Linda
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $12,000 $0 $13,000 $0

Recycling $10,000 $0 $11,000 $0

Drainage Facility 
Maintenance $25,000 $0 $27,000 $0

Catch Basin Stenciling
$5,000 $0 $5,000 $0

Street Sweeping $97,600 $55,000 $97,600 $55,000

Environmental
Performance $0 $0 $0 $0

Public Property & 
Street Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $5,000 $5,000 $5,000 $5,000

Nonpoint Source 
Pollution Awareness $2,000 $0 $2,000 $0

Household Hazardous 
Waste Collection $2,000 $0 $2,000 $0

$3,500 $1,000 $4,500 $1,000

$2,500 $0 $5,000 $0

Facility Inspection $3,000 $0 $3,000 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$2,000 $0 $2,000 $0

$8,000 $0 $8,000 $0

$177,600 $61,000 $185,100 $61,000

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

OPERATIONS AND MAINTENANCE

DAMP 2000/01 FY Costs Projected 2001/02 Costs

0014875



Table 2.101

City of Yorba Linda
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001-02 (Projected)

GENERAL FUND 75% 75%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 0% 0%

SPECIAL DISTRICT FUND 0% 0%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%

Integrated Waste Management 0% 0%
Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 2% 2%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%

Sewer & Storm Drain Maintenance Fee 23% 23%

TOTALS (must add up to 100%) 100% 100%

FUNDING SOURCES

DAMP FUNDING SOURCES
FUNDING PERCENTAGES

0014876



Table 2.102

County of Orange/OCFCD
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$0 $0 $0 $0

Litter Control $0 $0 $0 $0

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $0 $0 $0 $0

Catch Basin Stenciling $0 $0 $0 $0

Street Sweeping $0 $0 $0 $0

Environmental
Performance $0 $0 $0 $0

Public Property & Street 
Chemical Spill 

Response
$0 $0 $0 $0

Pesticide & Fertilizer 
Management $0 $0 $0 $0

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$0 $0 $0 $0

$0 $0 $0 $0

Facility Inspection
$0 $0 $0 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$0 $0 $0 $0

$0 $0 $1,950,000 $0

$0 $0 $1,950,000 $0

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

CAPITAL COSTS
(land, large equipment, and structures)

DAMP 2000/01 FY Costs Projected 2001/02 Costs

0014877



Table 2.103

County of Orange/OCFCD
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$338,237 $339,437 $349,163 $329,254

Litter Control $0 $947,750 $0 $1,353,928

Recycling $0 $0 $0 $0

Drainage Facility 
Maintenance $160,422 $1,484,284 $349,797 $1,598,574

Catch Basin Stenciling $15,224 $0 $11,987 $0

Street Sweeping $148,968 $41,542 $217,980 $61,053

Environmental
Performance

Public Property & Street 
Chemical Spill 

Response
$143,520 $143,520 $143,520 $143,520

Pesticide & Fertilizer 
Management $0 $1,280,221 $125,000 $1,378,798

Nonpoint Source 
Pollution Awareness $0 $0 $0 $0

Household Hazardous 
Waste Collection $0 $0 $0 $0

$1,196,760 $0 $1,196,760 $0

$975,000 $0 $975,000 $0

Facility Inspection
$180,080 $0 $193,946 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$105,310 $0 $113,419 $0

$362,196 $0 $120,000 $0

$3,625,717 $4,236,754 $3,796,572 $4,865,127

WATER QUALITY MONITORING

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

OPERATIONS AND MAINTENANCE

DAMP 2000/01 FY Costs Projected 2001/02 Costs

N/A N/A N/A N/A

0014878



Table 2.104

County of Orange/OCFCD
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 0% 0%

UTILITY TAX/CHARGES 0% 0%

SEPARATE UTILITY BILLING ITEM 0% 0%

GAS TAX 17% 17.7%

SPECIAL DISTRICT FUND 83% 82.3%

OTHERS (Specify) 0% 0%

User Fees for Recycling and Hazardous Waste Collection 0% 0%

Integrated Waste Management 0% 0%
Interest Earnings 0% 0%
Sanitation Fee 0% 0%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 0%
Used Oil Grant 0% 0%

Water Fund 0% 0%

Sewer & Storm Drain Maintenance Fee 0% 0%

TOTALS (must add up to 100%) 100% 100%

FUNDING SOURCES

DAMP FUNDING SOURCES
FUNDING PERCENTAGES

0014879



Table 2.105

Grand Totals
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$2,575 $0 $3,000 $0

Litter Control $22,700 $8,339 $0 $8,400

Recycling $25,000 $196,075 $25,000 $227,150

Drainage Facility 
Maintenance $45,650 $289,987 $3,418,600 $1,528,100

Catch Basin Stenciling $115 $3,940 $42,150 $4,440

Street Sweeping $32,951 $507,998 $230,000 $555,298

Environmental
Performance $459,773 $1,200 $147,400 $1,200

Public Property & 
Street Chemical Spill 

Response
$500 $34,500 $500 $25,000

Pesticide & Fertilizer 
Management $10,964 $30,135 $40,000 $33,500

Nonpoint Source 
Pollution Awareness $500 $0 $500 $0

Household Hazardous 
Waste Collection $2,900 $0 $2,900 $0

$52,030 $6,000 $52,030 $6,000

$25,000 $20,000 $23,000 $20,000

Facility Inspection $36,830 $0 $346,030 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$2,030 $0 $177,030 $0

$43,000 $365,000 $2,141,500 $1,050,000

$762,518 $1,463,174 $6,649,640 $3,459,088

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)
ILLICIT CONN./ 

DISCHARGE ID & 
ELIMINATION

(DAMP Sec. 10.0)

Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

(land, large equipment, and structures)
CAPITAL COSTS

DAMP 2000/01 FY Costs Projected 2001/02 Costs

0014880



Table 2.106

Grand Totals
Fiscal Analysis Summary

Attributable to 
DAMP

Pre-existing
Program

Attributable to 
DAMP

Pre-existing
Program

$1,114,041 $1,570,603 $1,746,938 $1,467,679

Litter Control $138,015 $2,083,886 $159,156 $2,623,187

Recycling $119,080 $19,753,320 $135,360 $20,114,128

Drainage Facility 
Maintenance $622,577 $5,262,398 $1,486,018 $5,875,266

Catch Basin Stenciling $76,763 $10,984 $131,909 $27,494

Street Sweeping $1,003,328 $13,176,048 $1,510,574 $13,665,195

Environmental
Performance $191,065 $154,737 $319,312 $335,737

Public Property & Street 
Chemical Spill 

Response
$225,968 $3,474,022 $218,020 $3,560,654

Pesticide & Fertilizer 
Management $368,218 $2,010,498 $546,291 $2,083,220

Nonpoint Source 
Pollution Awareness $129,031 $5,000 $155,496 $100

Household Hazardous 
Waste Collection $171,844 $673,675 $171,000 $742,916

$1,266,665 $46,512 $1,273,432 $32,437

$1,065,521 $55,791 $1,092,913 $63,716

Facility Inspection
$396,875 $0 $801,250 $0

Other Efforts to Identify 
& Eliminate Illicit 

Connections
$141,510 $11,000 $253,581 $11,000

$486,696 $5,150 $434,500 $5,850

$7,517,197 $48,293,624 $10,435,750 $50,608,579

OPERATIONS AND MAINTENANCE

DAMP 2000/01 FY Costs Projected 2001/02 Costs
Cost Elements

Supportive of Program Administration 
(DAMP Section 2.0)

MUNICIPAL
ACTIVITIES

(DAMP Section 5.0)

BMPS INCORPORATED INTO PUBLIC 
WORKS CAPITAL PROJECTS

TOTALS

PUBLIC
INFORMATION

(DAMP Section 6.0)

REQUIRING NEW DEVELOPMENT BMPS 
(Supportive of Planning, etc.)

REQUIRING CONSTRUCTION BMPS 
(Supportive of Plan Check & Inspection)

ILLICIT CONN./ 
DISCHARGE ID & 

ELIMINATION
(DAMP Sec. 10.0)
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Table 2.107

Grand Totals
Fiscal Analysis Summary

FISCAL YEAR FISCAL YEAR
2000/01 2001/02 (Projected)

GENERAL FUND 67% 69%

UTILITY TAX/CHARGES 2% 2%

SEPARATE UTILITY BILLING ITEM 3% 3%

GAS TAX 8% 6%

SPECIAL DISTRICT FUND 5% 5%

OTHERS (Specify) 4% 4%

User Fees for Recycling and Hazardous Waste Collection 0% 0%
Integrated Waste Management 0% 0%

Interest Earnings 0% 0%
Sanitation Fee 5% 5%

Benefit assessment 0% 0%
Fleet Maintenance Fund 0% 0%

Community Services District 0% 1%
Used Oil Grant 0% 0%

Water Fund 1% 1%

Sewer & Storm Drain Maintenance Fee 4% 4%

TOTALS (must add up to 100%) 100% 100%

DAMP FUNDING SOURCES
FUNDING PERCENTAGES

FUNDING SOURCES
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Figure 2.1
General Permittee Meeting Attendance
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Figure 2.2
Orange County Stormwater Program Management Structure

Overall Program
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Figure 2.3
Annual Municipal Stormwater Program Costs (1990-2002)
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3.0 PLAN DEVELOPMENT

3.1 Introduction

As reflected within the DAMP, the Permittees have, during the First and Second Permit terms,
developed and enhanced a comprehensive approach to storm water management.  As such, the
DAMP continues to evolve as the management foundation for the storm water compliance
program, as evidenced by the new sections and commitments in the draft 2000 DAMP that was
submitted as part of the 2000 Report of Waste Discharge.

The water quality planning process, referred to throughout the DAMP is a systematic and detailed
evaluation of the impacts of urban stormwater quality on beneficial uses to determine or validate
that actual impairments exist that warrant corrective action. The DAMP also sets forth a
programmatic countywide approach for urban stormwater management by:

 Establishing a baseline set of BMPs that are applicable to all areas that are proven and cost-
effective;

 Focusing on solving water quality problems in receiving waters ;
 Prioritizing waterbodies for corrective action with those listed as impaired as having a higher

priority; and
 Promoting watershed-level approach and regional BMPs that may also address non-urban

sources.

This programmatic approach utilizes information obtained from the countywide baseline water
quality monitoring program (Section 11.0) and from the additional water quality planning
initiatives being conducted in several of the watersheds to determine those with beneficial use
impairments attributable to urban stormwater.  Once a water quality problem is identified, the
Permittees intend to evaluate the need for additional or new Best Management Practices (BMPs)
in order to effectively address the problem through the process outlined in this section.   Since the
field of stormwater quality is a dynamic one, it is necessary for the Permittees to continue this
systematic and iterative process of revising, adding or deleting BMPs as necessary in order to
maintain a successful and responsive NPDES Stormwater Program.

Overall, the DAMP programs fall into two general categories, prevention-oriented programs and
removal-oriented programs. The removal oriented programs include structural BMPs identified
through the water quality planning process and site specific special BMPs. 

3.2 Methodology for Examining BMP Retrofit Opportunities

Watersheds determined to require additional BMPs will be surveyed for potential retrofitting.
Where retrofitting opportunities are found new structural BMPs will be considered, using the
principles of Maximum Extent Practicable (MEP).  Existing flood control, retarding, sediment
control, water conservation, recreation, habitat, and greenbelt facilities will be evaluated in terms
of their potential for modification to provide water quality benefits.
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In 1997-98, the feasibility of incorporating these types of retrofits to optimize beneficial use
attainment began to be addressed in the context of the long-term water quality planning initiatives
being conducted within Orange County, a number of which are in cooperation with the Army
Corps of Engineers (Section 13.0).

3.3 BMP Selection and Implementation

3.3.1 Current BMPs

The Permittees have historically conducted activities that provide ancillary water quality benefits
(street sweeping, catch basin cleaning etc.). During the First and Second Term Permits, the
Permittees developed and implemented additional BMPs as a result of the commitments within the
1993 DAMP and to meet the objectives of the NPDES Stormwater Program. The updated 2000
DAMP recognizes the importance of continuing the BMPs that have been initiated and includes
almost seventy (70) new commitments for BMPs to enhance these countywide efforts. 

3.3.2 Selecting New BMPs

Although the DAMP provides for the implementation of a successful NPDES Stormwater
Program through the BMPs that have already been developed and implemented, the Permittees
recognize that the field of stormwater quality is highly dynamic and that the BMPs within the
DAMP must be revised, deleted or added to in order for the program to remain successful.  In
addition, water quality problems caused by urban stormwater that are identified either through the
water quality monitoring program or the water quality planning process may elevate the need for
additional or new BMPs to be implemented in order to effectively address the problem.

New candidate BMPs can be prevention or removal oriented and are generally identified from:

 A review of technical literature (such as the ASCE/EPA database);
 A review of existing control programs;
 Demonstration or research projects;
 Input from consulting firms and municipalities already involved in new BMP

implementation; or
 Other sources.

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

As previously mentioned in Section 2.2.5, one of the major undertakings of the SWQTF this year
was securing enough funding to update the 1993 California Stormwater Best Management
Practices Handbooks (Handbooks). The Handbooks were first published in 1993 and have since
become a key source of guidance on the selection, design and implementation of stormwater
BMPs.

However, since 1993 there have been extensive changes that affect the management of
stormwater quality in California. The body of knowledge related to BMP performance has
increased considerably and there are now many proprietary BMPs available.  As a result, the
Handbooks are going to be revised and updated so that they can continue to be a key source of
stormwater quality management guidance for California’s unique climatic and water quality
conditions. Once updated, the handbooks will be available on the Internet with downloadable text
and graphics, allowing current information to be maintained on costs, maintenance and
performance.

Recognizing the importance of the update of these manuals, the Permittees contributed financially
to the update.  During the reporting period, funds were raised, the Request for Proposals was
completed and contract awarded.  It is expected that the manuals will be completed by September
of 2002.

3.3.3 BMPs Implemented – Local Efforts During FY 2000/01

In an effort to complement the countywide BMPs and the watershed initiative BMPs, during the
reporting period, many Permittees began to select and implement additional BMPs to enhance
their local efforts.  This section summarizes those activities.

During 2000/01, thirteen Permittees reported the selection and/or implementation of additional
BMPs to enhance their local efforts.  The Permittees generally identified their new BMPs from
one or more of the following sources of information (Table 3.1):

 A review of technical literature (12 Permittees);
 A review of existing control programs (5 Permittees);
 Demonstration or research projects (7 Permittees);
 Input from consulting firms and municipalities already involved in control program

implementation (13 Permittees);

Six Permittees reported that they had implemented new non-structural (prevention oriented)
BMPs during the reporting period (Table 3.2).  These BMPs were public education based and
included water quality awareness brochures, posters, flyers, newsletters, educational letters and
the development of water quality websites.  These local public education efforts are further
detailed in Section 6.2.2.
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Thirteen Permittees reported that they had implemented new structural (removal oriented) BMPs
during the reporting period (Tables 3.2 and 3.3). The BMPs selected and/or implemented
included catch basin inserts, stormwater treatment units (CDS) and litter control devices. 

The selections are as follows:

 Eleven Permittees installed over 1,000 catch basin filters throughout their jurisdictions.  Dana
Point, Mission Viejo and Orange also reported that they were or will be conducting some type
of water quality evaluation of their BMPs.

 Three Permittees reported the use of nine (9) Stormwater Treatment Continuos Deflection
Systems (CDS) units. Anaheim reported that it was conducting visual evaluations of its CDS
unit and tracking the amount and type of trash that is being collected. 

 Laguna Niguel and the County of Orange reported the installation of litter control devices,
which consisted of screens and trash and debris booms. The County of Orange also completed
an analysis of the materials removed from its’ debris booms under a 319(h) grant and reported
the results as a part of the final study report “Upper Newport Bay Water Quality
Enhancement Project – Final Report” in May 2001.

Additional BMPs that were installed individually or collectively, as part of an overall watershed
effort, are further detailed in Section 13.0.

Urban Runoff Grant

In 1999 the Orange County Board of Supervisors approved a $250,000 pilot program to
encourage stormwater diversions/filters for coastal cities to reduce urban runoff impacts on
coastal water quality. Due to the success of the program and the number of cities who applied for
the money, in December of 2000, the Board of Supervisors approved an additional allocation of
$1,000,000 in matching grant funds for the Urban Water Runoff Grant program to encourage
cities countywide rather than just coastal cities to continue to work on structural improvements
for water quality.

The criteria for the grants was that the projects had to:

 Result in a reduction of pollutants from the storm drain systems; and
 Be designed, permitted and constructed within a short timeframe.

At the request of the Permittees and the TAC, assistance was provided to the permittees in
selecting cost-effective projects both in the Permittee Committee and through a Workshop that
was held in April.  The workshop was entitled “Storm Drain Retrofits as Structural Controls for
Stormwater: What Do We Know?” and featured speakers who have had first hand experience
with evaluations of storm drain inlet and in-line retrofit projects (Figure 3.1). Fourteen Permittees
reported that they attended this workshop, which was also open to regulatory agencies and the
private sector.
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Twenty (20) Permittees were each awarded over $29,000 of matching grant funds for various
structural BMP projects (Table 3.4), which included:

 BMPs for enhancing local efforts (installation of catch basin inserts and storm water treatment
units);

 BMPs for the Environmental Performance Reporting Program (corporate yard upgrades); and
 BMPs for several water quality planning initiatives (Aliso Creek Watershed Projects).

Cal Trans BMP Retrofit Pilot Studies

Cal Trans is currently testing a wide variety of structural BMPs for facilities and highway runoff.
The goal of the BMP Retrofit Pilot Studies is to determine the cost-effectiveness and water
quality benefits of structural BMPs when retrofitted in existing facilities.

The highlights of the studies, which should be completed by the Fall of 2001, include:

 Thirty three (33) locations are being retrofitted with thirty nine (39) structural BMPs of
different types – an unprecedented scale for studying stormwater treatment technologies

 Automated monitoring stations are being installed for each BMP site
 Pollutants being monitored in stormwater include suspended solids, metals, nutrients and

organics
 A comprehensive operations and maintenance program that maintains the BMPs at peak

performance
 Monitoring results that will indicate the pollutant removal effectiveness of each of the BMPs

In September of 2000, Cal Trans sponsored a workshop that provided insights into these studies
as well as current BMP developments. Four Permittees reported that they attended this workshop.

3.4 Assessment of BMP Effectiveness

There are generally two accepted methodologies for assessing the performance of the BMP
effectiveness: conventional monitoring (such as water quality monitoring) and non-conventional
monitoring.

The California Stormwater Best Management Practices (BMP) Handbooks (1993) define “non-
conventional monitoring” as the enumeration of some indicator other than water quality data to
infer pollution reduction or water quality improvement.  Examples cited include surveys of public
opinion to demonstrate increasing environmental awareness, monitoring of the amount of used oil
being delivered to household hazardous waste collection centers, etc.
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An accurate, quantifiable assessment of the cumulative effectiveness of current BMPs is difficult
for a variety of reasons that include:

1. Non-structural BMPs began to be implemented prior to the stormwater mandate, meaning no
“baseline”  monitoring data representative of “pre-BMP” conditions can be identified;

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

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

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

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

Assessing the cumulative effect of BMPs employed countywide on the water quality of receiving
waterbodies may take a number of years.  There are however, a number of programs that are
currently contributing to the assessment of individual project BMP performance.  The Permittees
will continue to assess and evaluate the data from these and other studies in order to try and
determine the overall effectiveness of the implementation of the BMPs on the water quality within
Orange County (Section 6.4.5 and Section 14.0).
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Table 3.1
Methods of Selecting New BMPs

Permittee A review of 
technical literature

A review of existing 
control programs

Demonstration or 
research projects

Input from consulting firms and 
municipalities already involved in 
control program implementation

Other sources

Anaheim X X X X

Dana Point X X X X

Laguna Beach X X

Laguna Hills X X

Laguna Niguel X X X

Laguna Woods X X

Mission Viejo X X

Newport Beach X X

Orange X X X X

San Clemente X X X

San Juan Capistrano X X X

Seal Beach X X X X

County of Orange X X X X
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Table 3.2
New Structural or Non-Structural BMPs Selected and Implemented 

Catch Basin 
Inserts

Stormwater Treatment 
Units (CDS)

Litter Control Other: (please specify)
Public Awareness 

Survey
Other: (please specify)

Anaheim X X (miscellaneous)

Dana Point X Water Quality Awareness Brochure

Laguna Beach X
Distributed posters & mailed 

educational letter

Laguna Hills X No Information provided

Laguna Niguel X Newsletter "Up the Creek"

Laguna Woods X Public Awareness Campaign

Mission Viejo X
Flyers at public counter, quarterly 

outlook newsletter

Newport Beach X WQ Web site, mailer to residents

Orange X

San Clemente X

San Juan Capistrano X

Seal Beach X X

County of Orange X X

Structural BMPs Non-Structural BMPs

Permittee
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Table 3.3
New Structural BMP/Implementation Information

Permittee Type of BMP Manufacturer When
Implemented

Number
Implemented

Type of Evaluations Being 
Conducted Comments:

Anaheim Stormwater Treatment 
Unit (CDS) 

CDS Technologies January 1, 2001 1
Visual Evaluations; amount and 

type of trash is being tracked
Installed on Disneyland Drive near Downtown Disney 

overpass walkway

Dana Point Catch Basin Inserts Pac Tec, Inc. July-Sept 2000 356
Monitoring, testing, and 

maintenance

Catch Basin Inserts Kristar, Inc. July-Sept 2000 152
Monitoring, testing, and 

maintenance

Laguna Beach Stormwater Treatment 
Unit (CDS) 

CDS Technologies May 1, 2001 2 None

Laguna Hills Catch Basin Inserts REM, Inc. November 8, 2000 17 None

Laguna Niguel Screens United Pumping June 1, 2001 12 Visual monitoring

Laguna Woods Catch Basin Inserts June 22, 2005 8
None occurring (on private 

property)
New shopping center development was conditioned to 

place filter inserts in parking lot catch basins.

Mission Viejo Catch Basin Inserts United Stormwater Under Construction 10 Pending

Newport Beach Catch Basin Inserts Fossil Filter Spring 2001 15 Visual

Orange Catch Basin Inserts November 1, 2000 Visual

San Clemente Catch Basin Inserts Drainpac FY 2001 458 None

San Juan Capistrano Catch Basin Inserts
Not yet implemented.  Four developments/projects to 

install retention basins at all locations

Seal Beach Stormwater Treatment 
Unit (CDS) 

Stormceptor
October 2000-
October 2001

6 None (not installed yet)

Catch Basin Inserts Flow Guard June 1, 2001 1 None (not installed yet)

County of Orange Trash/Debris Booms

Catch Basin Inserts Fossil Filter 16 None (not installed yet)

Developed inventory of catch basins; what type of 
filters were installed; when serviced; how much material 

collected; evaluation of effectiveness of filters

2 low flow diversion structures and Continuous 
Deflective Separation units were installed at 

intersections of Barranca Ramp/Cliff Drive & Cleo 
Street/Ocean Front as part of City's Urban Runoff 

Diversion Program.

County staff currently tracking total amounts removed 
from 5 trash and debris booms and have conducted a 
trash and debris study to determine types of materials 

captured as a part of a 319H Grant.  Contract for Catch 
Basin Inserts is currently being negotiated.
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Permittees Local Efforts Environmental Performance 
Reporting Program Water Quality Planning Initiative

Anaheim Stormwater Treatment Unit

Brea Catch Basin Inserts

Cypress Corporate Yard Modification

Dana Point Stormwater Treatment Unit

Fountain Valley Catch Basin Inserts

Garden Grove Corporate Yard Modification

Huntington Beach Street Modification Equipment

Irvine Stormwater Treatment Unit

La Habra Corporate Yard Modification

Laguna Hills Aliso Creek Watershed Projects

Laguna Niguel Aliso Creek Watershed Projects

Los Alamitos Catch Basin Inserts

Mission Viejo Aliso Creek Watershed Projects

Placentia Catch Basin Inserts

Rancho Santa Margarita
Storm Drain Stenciling and 

Maintenance

San Clemente Stormwater Treatment Unit

Seal Beach Catch Basin Inserts

Tustin Catch Basin Inserts

Westminster Corporate Yard Modification

OCFCD Aliso Creek Watershed Projects

Table 3.4
2000 Urban Runoff Grant Funding

0014895



0014896



20

LEGAL AUTHORITY

4.1 Introduction

The NPDES Permits require implementation of a program to reduce pollutants in storm water
discharges from commercial, industrial, and residential areas to the MEP.  Central to this program
is the establishment, by each municipality, of adequate legal authority to regulate the discharge of
pollutants to the municipal separate storm sewer.

4.2 Authority to Control Pollutant Discharges

Although adequate legal authority existed for most potential pollutant discharges at the inception
of the stormwater program, in 1993, the Permittees determined that a Model Water Quality
Ordinance should be prepared to provide a more uniform Countywide approach and to provide a
legal underpinning to the entire NPDES Stormwater Program.

Subsequently, all of the Permittees adopted the Water Quality Ordinance and corresponding
Enforcement Consistency Guide and provided certifications regarding this to the Regional Boards
in Fiscal Year 1997-98. In addition, each Permittee has designated the Authorized Inspector(s)
responsible for enforcing the Ordinance.  The Authorized Inspector is the person designated
investigate compliance with, detect violations of and/or take actions pursuant to the Ordinance.

The detection, elimination and enforcement activities undertaken by the Permittees are described
further in Section 10.  In addition to prohibiting unpermitted discharges, the Water Quality
Ordinance also provides for requiring BMPs in new development and significant redevelopment
(see Section 7.0).  During the reporting period, no changes were made to the Ordinance.
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5.0 PUBLIC AGENCY ACTIVITIES

5.1 Introduction

The DAMP recognizes that there are many existing and enhanced public agency activities that
contribute to the control of urban stormwater pollution. Consequently, a major part of the DAMP
implementation involves instituting regular documentation of such activities for the purpose of
non-conventional BMP effectiveness monitoring.

Over the second permit term, this data has yielded information on the extent of BMP
implementation and the volume of specific pollutants that are being diverted from the storm drain
system.

5.2 Municipal Government Activities

All of the Permittees routinely conduct preventive maintenance activities that are widely
recognized as effective BMPs for pollutant control.   These activities include litter control, solid
waste collection/recycling, drainage facility maintenance, catch basin stenciling, street sweeping,
hazardous materials management/environmental performance reporting, household hazardous
waste collection, emergency spill response and fertilizer and pesticide management. 

The Second Term Permit requires an annual evaluation of these activities and, where appropriate,
improvements or new practices implemented to further reduce the amount of pollutants
discharged into the storm drain system.  An important component of this evaluation process is the
documentation and collection of data related to these selected activities.

5.2.1    Litter Control

Litter control is an important element in the diversion of trash and other materials from the storm
drain system. Although most Permittees historically viewed litter control as a public service
program (i.e., preventing visual blight, etc.), rather than as a pollution control problem, they now
consider it equally important as a visual indicator of water quality. 

As such, all Permittees now have the legal authority to control littering in public areas either
through the Water Quality Ordinance or existing municipal code sections.  Littering on private
property is usually treated as a nuisance to be corrected by the property owner after notice of
complaint is sent.  Other DAMP-recognized elements of litter control include provision of trash
receptacles and special clean-up events (Table 5.1).

During the 2000/01 reporting period, Twenty three Permittees reported that they organized
community/neighborhood clean-up programs, twenty nine Permittees reported that they conduct
or facilitate special or bulky item pickups and twenty eight reported that trash receptacles are
maintained in public areas.
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Additional local efforts included the placement of doggie bags for dog waste at the city dog park
in Laguna Beach, Laguna Niguel and Mission Viejo, coordinated volunteer groups to clean litter
in Garden Grove and the organization of Neighborhood Enhancement Programs by the City of
Orange, where each year they specifically target certain areas within the city for litter clean-up. 
Several other cities reported organizing, or participating in, initiatives related to litter control such
as "Make A Difference Day” and "Coastal Clean-Up Day".

Trash and Debris Booms

In addition to the efforts described above, trash and debris booms have been installed in a number
of flood control channels and harbors to remove floatable material. Table 5.2 provides a
summary of the trash and debris booms currently deployed and several that are in the design phase
and will be installed in the near future. To date, the booms have proven effective in reducing the
amount of floatable material especially during the first rains of the storm season when
accumulated debris finds its way into the ocean’s waters.  A total of 17.63 tons of trash and debris
was removed from Principal Permittee maintained booms.  A brief description of booms currently
deployed or being installed is provided below.

 Seal Beach

A boom was initially installed and maintained by the Orange County Flood Control District in
Federal Channel located near the intersection of the 22 and 405 freeways. 

A second boom is being planned for a location within the San Gabriel River.  The City of Seal
Beach received Coastal Conservancy funding for the conceptual design, environmental, and
permitting portions of this project.  Construction would be funded through a multi-jurisdictional
application for Proposition 13 monies.  The project is still in the planning stages and the location
has not been determined.

 East Garden Grove-Wintersburg Trash Booms

One boom in the East Garden Grove-Wintersburg Channel that was installed near Farm Bridge at
Pacific Coast Highway has been effective in the removal of trash and debris entering Huntington
Harbour.

A second boom is planned for another location within the East Garden Grove-Wintersburg
Channel.  In June 2001, the Water Quality Committee of the City Managers Association selected
a debris boom on the East Garden Grove-Wintersburg Channel as one of the projects to explore
as a joint city-county grant request.  The location for this boom has not been determined.
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 Huntington Watershed

Debris booms have been deployed at three locations in the Huntington watershed.  The booms are
located in the Bolsa Chica Channel at: 1) upstream of Edinger, 2) at the confluence of
Westminster Channel and 3) at Seabring Ave.

 Talbert/Lower Santa Ana River Watershed

A debris boom was installed upstream of Hamilton in the Greenville Banning Channel/Lower
Santa Ana River. 

 Upper Newport Bay

The City of Newport Beach, in the 1980s, installed a log boom made of telephone poles
connected together with chains in the Upper Newport Bay to reduce the amount of trash and
debris entering Newport Harbor.  Three years ago the boom was damaged by the El Nino
rainstorms and was replaced by a new conventional trash debris boom.  The City’s Harbor
Resources Division, inspects the boom weekly and periodically performs maintenance on the
boom.  The amount of trash and debris in Newport Harbor has been reduced significantly since
the installation of this boom. 

Another boom is located upstream of Newport Bay in the Santa Ana-Delhi Channel.  This boom,
installed and maintained by the OCFCD, has been in operation for many years effectively
removing trash and debris flowing into Upper Newport Bay.

 Newport Watershed

In 1999, the Principal Permittee received a Clean Water Act 319(h) grant to implement additional
trash and vegetative debris booms in the watershed and focus on enhanced source control
measures. The additional debris booms were installed in El Modena-Irvine and Peters Canyon
Channel.  One of the grant tasks required the characterization of debris collected by the trash and
debris booms and the comparison of the results with similar data obtained from the existing debris
boom located on the Santa Ana-Delhi channel.

The results of the debris characterization study at the Santa Ana Delhi Channel indicate that the
percent composition of the trash and debris were similar for each of the storms.  The study
showed that the adjusted (excluding the weight of water and sediment) composition percentage of
organic and plastic categories averaged 47% and 34%, respectively. 

The remaining five categories (glass, rubber, metal, paper, cloth, misc.) averaged less than 20%
(Table 5.3 and Figure 5.1). These results provide the basis for targeting source control measures
for trash and debris reduction in the Santa Ana-Delhi watershed on organics and plastics. An
additional detailed discussion of these activities and the final report are included in Section 12.3.3.
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Coastal Cleanup Day

Every year the California Coastal Commission sponsors a Coastal Cleanup Day to help cleanup
the trash and debris that accumulates along the coastline, fouling the beaches and tidal zone
(Table 5.4).  During the first cleanup day in Orange County in 1996, 4,649 volunteers collected
38,906 pounds of trash and 3,914 pounds of recyclables (9.2 pounds/person). In 2000, 3,750
volunteers joined in and collected 55,051 pounds of trash and 4,862 pounds of recyclables (16
pounds/person).

5.2.2  Solid Waste Collection/Recycling

The Permittees have solid waste collection programs for public, residential, commercial and
industrial areas.  The Permittees recognize that the public must be encouraged to properly dispose
of their trash and educated that the storm drain is not a waste receptacle. The Permittees conduct
public education outreach through a variety of methods including community newsletters, radio
and television public service announcements, brochures and utility bill inserts. Many Permittees
have combined the recycling, litter control and hazardous materials disposal messages (Section
6.0).

During the First Term Permit, the Permittees reported the solid waste collection data that they
were separately required to collate under the requirements of Assembly Bill (AB) 939.  Since
these reporting requirements have changed, the Permittees no longer provide the specific AB 939
information.

In the 2000/01 reporting period, thirty-two Permittees reported the collection of over 3.7 million
tons of solid waste (Table 5.5).

In addition, the Permittees reported on the types of solid waste and recycling education materials
made available to the public and the frequency with which they were distributed or broadcast
(Tables 5.6 – 5.8)

 Fourteen Permittees reported that they broadcast public service announcements via television
or radio;

 Twenty four Permittees indicated that they distributed community newsletters with solid
waste/recycling articles;

 Twenty nine Permittees reported the distribution of recycling brochures;
 Seventeen Permittees reported the distribution of utility bill inserts containing information

regarding recycling and/or proper waste disposal at least annually;
 Nineteen Permittees reported additional distribution methods for their solid waste/recycling

information including presentations, websites and various outreach events. Examples include
Brea, which reported conducting a presentation to 900 students and Anaheim which reported
purchasing and providing books to libraries promoting recycling.
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Examples of recycling public education materials are included in Appendix C.  Reflected in the
program materials is that fact that many jurisdictions have combined the recycling, litter control
and hazardous materials disposal messages.

5.2.3  Drainage Facility Maintenance

Maintenance

During the First and Second Term Permit periods, the Permittees developed and implemented
drainage facility inspection and maintenance procedures and created inspection logsheets in order
to document the total volume of material removed from their facilities and the percentages of each
type of material.  Through their routine inspections, the Permittees also notify the appropriate
Authorized Inspectors of any evidence of chemical contamination or suspected illegal discharges
(Section 10.2.3).

The Permittees inspect the drainage system within their jurisdictions routinely and clean out
accumulated debris on an as-needed basis. Removal of accumulated debris and sediment is carried
out either manually or by mechanical methods using flushing in emergency situations only. 

In the 2000/01 reporting period, thirty-four Permittees reported the removal of over 7,380 cubic
yards and over 24,600 tons of material from approximately 215 miles of storm drains and almost
27,000 drain inlets (Table 5.9). The method of removal is generally equally spilt between the use
of vacuum trucks and hand crews.

Debris characterization varied significantly between jurisdictions but averaged about 40% soil,
37% vegetation, 11% paper, 5% plastic, and 6% other.

By removing this amount of material from the catch basin inlets and stormdrain system, the
Permittees made a significant contribution in preventing the passage of these materials in
downstream receiving waters.

Drainage Facility Changes

The NPDES permit requires that the Permittees provide information regarding any significant
changes to the storm drain systems, outfalls, detention or retention basins, dams or other controls,
including map updates of the storm drain system. Nine Permittees reported approximately twenty-
eight changes to their municipal storm drain systems that had been initiated or completed during
2000/01 (Table 5.10).  The Permittees also provide the Principal Permittee with drainage facility
map updates on a continual basis.
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Low Flow Diversions

The Permittees have implemented a limited number of drainage system diversions for dry weather
flows to the sanitary sewer system at several coastal locations during various periods throughout
the year. The systems diverted include Talbert Channel/Lower Santa Ana River pump stations and
channels, Newport Dunes, Buck Gully, Aliso Creek mouth and J03P02 subwatershed, and various
Laguna Beach, Dana Point and San Clemente coastal storm drains.

Seven Permittees have implemented a total of twenty-eight drainage system diversions for dry
weather flows to the sanitary sewer system (Table 5.11).  The total set up cost for these
diversions were over $750,000. Combined, over 100 million gallons of urban runoff were diverted
per month at a total cost $86,000 per month.  In addition to those diversions that are already in
place, four Permittees are evaluating the feasibility of establishing an additional eighteen
diversions (Table 5.12).

Additional information regarding the current low flow diversions is detailed below.

a) Talbert/Lower Santa Ana River Watershed

Elevated bacteria indicator levels in the surfzone off Huntington State Beach in 1999 were
attributed, in part, to the storm drain system of the Talbert/Lower Santa Ana River Watershed. As
part of an early action plan, all storm drain and pump station discharges in this watershed were
temporarily diverted during the summer months of 2000.  This action plan was implemented again
during the summer months of 2001.

As an added measure to prevent bacteria in the Santa Ana River from impacting Huntington State
Beach, low flow runoff from the Talbert - Lower Santa Ana River Watershed was diverted to the
sanitary sewer at four locations during the summer months.  These locations are:

 The Santa Ana River just upstream of Talbert Avenue;
 The Greenville Banning Channel upstream of Hamilton Avenue;
 Talbert Channel just upstream of Yorktown Avenue; and
 The Huntington Beach pump station on Huntington Beach Channel just downstream of

Adams Avenue. 

In addition to the County diversions, the City of Huntington Beach also diverted its nine pump
stations’ dry weather flows throughout the year. These pump stations divert water from the
Huntington Beach Channel, Talbert Channel and the Santa Ana River.
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b) Newport Dunes 

Elevated bacteria indicator levels in the Back Bay/Newport Dunes resort area also lead to the
diversion of the Back Bay drain during the summer months when the resort area has a high
number of people who utilize the area. The Newport Dunes diversion was completed on County
lease property.  As a result, the continuous postings and closures have been reduced to a few
infrequent postings.

c) Buck Gully

The Buck Gully diversion project was completed in 2000/01 in an effort to decrease the amount
of low flow pollutants in a small creek directly tributary to the ocean in an area of frequent
recreation.

d) Aliso Creek Mouth and J03P02 Storm Drain

In the State Water Quality Assessment the lower mile of Aliso Creek is listed as impaired for the
presence of elevated levels of fecal coliform.  Pursuant to a 205(j) grant the Principal Permittee
initiated a water quality planning study. One of the results of the study was the identification of
elevated fecal coliform levels at a number of additional areas along Aliso Creek and its tributaries.
One storm drain, identified as J03P02, which exhibited elevated fecal coliform levels, was issued a
Clean Up and Abatement Order in December 1999 by the San Diego Board.

As an early action, the flows from J03P02 were temporarily diverted during the summer months
to the sanitary sewer by the City of Laguna Niguel. The City of Laguna Niguel currently directs
the flows from J03P02 through a Clear Creek water treatment system before discharging the
treated effluent to Sulphur Creek. Eventhough the Clear Creek system effectively decreases the
bacterial concentrations within the dry weather flows, this is only a temporary demonstration
project.    Future plans for this sub-watershed includes a natural system called WETCAT
(Wetlands Capture and Treatment).

The purpose of the WETCAT project is to finalize a system of three constructed wetlands and an
inlet/piping system that will capture and treat 100% of the low-flow and first-flush runoff from the
entire watershed.  Completion of the constructed elements of the system is targeted for summer
2002, with monitoring ongoing until March 2004.

As a further step, during the summer of 2000, the Principal Permittee and the Aliso Water
Management Agency installed, operated and maintained a diversion project to remove summer
flows in Aliso Creek from an area immediately upstream of Aliso Beach. This diversion project
utilizes a summer-season-only sand berm to allow pumping of creek water to an adjacent ocean
outfall line.
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e) Laguna Beach Coastal Storm Drains

The City of Laguna Beach installed their first diversion in 1987.  To date, the City has installed
eight nuisance flow diversion systems, which collect and divert low flow runoff from
approximately 1,150 urban acres of the City into the sewer system.  Ten more systems are
currently under design (one being a re-design).  Further, the City has conditioned some private
developers to install diversion systems prior to final inspection.  Upon completion of these
systems, runoff from over 60% of the City's urban acres will be diverted to the City's sewer
system. By the year 2007 the diversions will cover 2,130 (85%) of the 2,500 total urban acres in
Laguna Beach.

f) Dana Point Coastal Storm Drains

The City of Dana Point, working with the South Coast Water District, designed and constructed
their first Urban Low Flow Diversion Project (ULFDP) in the spring of 2000.  This project
constructed low flow interceptor basins upstream of the new peak flow catch basins constructed
by the city.  Observation of the diversion system over the summer season indicated that the grates
are effectively intercepting irrigation water and other low flow constituents.  Catch basin filters in
the new peak flow basins immediately downstream are intercepting large floating trash and other
macro pollutants.

In addition, four additional low flow diversion projects are planned. The Alipaz Storm Drain
Project and the Del Obispo Park Storm Drain Projects are two projects that incorporate a CDS
(swirl-type) separator unit followed by low-flow diversion to the sanitary sewer. The Alipaz
Project is scheduled to begin construction in Spring/Summer 2002. The Del Obispo Project is
scheduled for construction in fall 2002.

The other two projects direct low flows to the sanitary sewer without a CDS unit. The first
project, called the Urban Runoff Diversion Project (URDP), will collect multiple pipe discharges
from above Coast Highway and divert the low flows to an existing sanitary sewer that currently
lacks sufficient flow to be self-cleaning. The URDP is scheduled for construction in summer 2002.
The last project, the Phase II Master Plan Improvements, brings flow down Palisades Drive from
Camino Capistrano to a low flow diversion on Coast Highway. Construction is scheduled to begin
in the late Summer/ Early Fall 2002.

g) San Clemente Coastal Storm Drains

The City of San Clemente, completed their first low flow diversion projects in the summer of
2001.  The Linda Lane channel is diverted near Via Mecha and the Los Lobos Channel is diverted
northeast of Plaza a La Playa.
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5.2.4  Drain Inlet/Catch Basin Stenciling

The goal of the stenciling program is to label and subsequently maintain those labels on over
37,000 stormdrain catch basins located throughout Orange County.  Initially the label was
comprised of "No Dumping - Drains To Ocean" written in 3" black letters on either the top of the
curb or the curb face adjacent to the inlet.  This format was later revised to 3" blue letters on a
white background.

Due to the desire among a number of Permittees to use an additional type of application that
would not require as much maintenance as the stenciling, an alternative was researched.  The
Permittees determined that the Das Curb Markers, a high-impact plastic marker applied with an
adhesive, would provide a more permanent type of application.   In order to maintain the regional
consistency, a custom marker was created to reflect the approved design of the stencil (Figure
5.2).   Seven Permittees purchased over 7,300 of the markers and several more Permittees were
planning on purchasing them during the next reporting year.

In the 2000/01 reporting period, twenty three Permittees reported re-stenciling over 12,000 catch
basins, thirty two percent (32%) of the total inventory of 37,000 drain inlets (Table 5.13).
However, it should be noted that the catch basins only need to be re-stenciled when the labeling is
no longer legible.  The use of more permanent markers such as the curb markers and various
plastic or ceramic markers will likely reduce the amount of maintenance necessary to maintain the
labels.

Most Permittees use the recommended stencil: "No Dumping - Drains To Ocean".  There are,
however, a few variations.  Newport Beach also uses "No Dumping - Drains to Bay" depending
on the storm drain's receiving water, Laguna Beach designed its own logo to accompany the
phrase: “Keep It Clean – Drains To Ocean”, and Tustin uses “Do Not Dump – Drains To Ocean”.

During 2000/01 the Permittees began to start using more permanent types of markers for the
stenciling of their storm drains.  Twenty one Permittees reported using spray paint (only
seventeen of those exclusively), six reported using curb markers, five reported using adhesives
and three reported using a heat application. Twenty-two Permittees reported using blue letters on
a white background and six Permittees still reported using the black letters either on a white
background or on the concrete. 

Cypress and Dana Point reported reaching out to their communities to encourage Homeowner’s
Associations and other owners of privately- held catch basins to participate in stenciling and
maintenance.  Still others noted an apparent decrease in the amount of litter in the catch basins
since the initiation of stenciling programs.

Three Permittees reported using volunteer resources to re-stencil over 1,000 catch basins.
Fullerton and Lake Forest utilized the Boy Scouts and San Clemente received assistance from the
Orange County Conservation Corps. 
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5.2.5   Street Sweeping

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

During the Second Term Permit period, the Principal Permittee, with approval of the TAC,
recommended that the Permittees apply a standard of pollutant control removal effectiveness in
the purchase of new street sweeper equipment.  This recommendation was based upon a
preponderance of research literature suggesting that regenerative air sweepers are superior to
vacuum and mechanical broom sweepers in performance.  The research is not, however,
unequivocal.

During 2000/01, thirty Permittees reported using a fleet of street sweepers consisting of thirty two
(32) mechanical broom sweepers, sixty one (61) vacuum sweepers, 2 regenerative air sweepers
and 5 vacuum and broom assisted sweepers (Table 5.14).  It is expected that, over the next
permit period, these numbers will continue to change as Permittees replace older equipment.

The Permittees reported that monthly sweeping of residential, commercial, and industrial public
street areas was the minimum frequency, however most conducted weekly or bi-weekly sweeping.
In fact, fifteen Permittees reported a sweeping frequency of twice weekly or greater for at least
one of the three designated areas (Table 5.14).

Twenty-three Permittees reported the use of parking restrictions to improve street sweeping
effectiveness.  Thirty three Permittees noted visual inspection of streets to verify street sweeper
effectiveness, with twenty eight Permittees indicating that their street sweeping equipment is
monitored for adherence to manufacturer’s specifications for optimal performance (Table 5.15).
In addition, several Permittees noted that they actively encourage citizen comment on their street
sweeping programs and will repeat the sweeping of an area when a complaint is received.

The Permittees reported removing over 33,000 tons and 38,000 cubic yards of material with the
sweepers (Table 5.16).

5.2.6   Hazardous Materials Management/Environmental Performance Reporting

Prior to 1997, the Permittees annually reviewed their hazardous materials management practices.
Specific information was submitted in the annual reports regarding product substitution, structural
modifications to storage areas, elimination of hazardous waste streams, installation of a clarifier
for site drainage, the use of off-site facilities for vehicle cleaning, employee training, and site
audits.
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The Second Term Permit required the Permittees to prepare an Environmental Performance
Reporting Program and include in subsequent Annual Reports a discussion of the actions taken by
the Permittees to eliminate pollutant discharges at public agency facilities.  This program was
implemented in 1997 and was applied to municipal facilities whose operations include hazardous
materials storage, waste storage, and vehicle and equipment maintenance. Permittee facility
operators were required to:

1. Determine which operations are the most significant contributors to stormwater pollution; and
then to
2. Identify significant issues at each facility and develop and implement action plans to control
the discharge of pollutants.

The program is iterative, involving an annual evaluation of municipal facility environmental
performance and the implementation of corrective actions until all identified significant issues are
addressed.

The action plans that have been developed by the Permittees to address the significant issues have
demonstrated a commitment by the Permittees to implement both structural and non-structural
controls.  This program has been applied to approximately 400 fixed municipal facilities Table
5.17.

Since the inception of the program the Permittees have been committed to reducing the pollutants
from their fixed facilities. This is evidenced by the 94 municipal facilities and 244 significant
issues identified during the first year of the program decreasing to 30 facilities and a total of 41
significant issues either newly identified or currently being corrected by the Permittees at the end
of 2000/01 reporting period (Table 5.18A and Figure 5.3).

The initial compilation of the significant issues and action plans identified at each facility were
provided in the 1996/97 report.   In that initial report eight Permittees reported no significant
issues for any of their facilities, primarily due to the fact that they are either smaller jurisdictions
or they contract out the majority of their municipal activities.

In 1997/98 the Permittees completed 158 (65%) of the 244 significant issues action plans
identified in the 1996/97 report. Ten new significant issues were identified during this reporting
period bringing the total number of outstanding issues to 96. At the end of 1997/98 the number of
facilities with significant issues was 98, and eight Permittees were able to report no significant
issues at any of their facilities.

In 1998/99 the Permittees completed 25 (26%) of the 96 remaining significant issues action plans
identified in the 1997/98 report. Three new significant issues were identified during this reporting
period bringing the total number of outstanding issues to 74 from 58 facilities. At the end of
1998/1999, fifteen Permittees were able to report the completion of all outstanding significant
issues.
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In 1999/2000 the Permittees completed 29 (39%) of the 74 remaining significant issues action
plans identified in the 1998/99 report.  Two new significant issues were identified during this
reporting period bringing the total number of outstanding issues to 47 from 46 facilities. At the
end of 1999/2000, eighteen Permittees were able to report the completion of all outstanding
significant issues.

In 2000/01 the Permittees completed 28 (60%) of the 47 remaining significant issues action plans
identified in the 1999/2000 report. Twenty-two new significant issues were identified during this
reporting period bringing the total number of outstanding issues to 41 from 30 facilities. At the
end of 2000/2001, nineteen Permittees were able to report the completion of all outstanding
significant issues (Table 5.18B).

Some examples of action plans completed during the last reporting period include:

 Cypress constructed a roof and containment berm for the material storage area of its
Corporation Yard facility;

 Costa Mesa completed an industrial waste system at its Corporation Yard facility;
 Seal Beach constructed a roof and containment berm for two materials storage areas; and
 Santa Ana relocated storage drums at its Corporation Yard facility to a covered area.

Of the 41 significant issues that still need to be resolved, the majority (80%) require the
implementation of structural controls. For example, the City of Anaheim is in the process of
constructing a storage area roof for the bunkers at its Streets and Sanitation facility, while the
City of Yorba Linda is installing a containment berm for the fuel dispensing area of its
Corporation Yard facility. New end dates have been provided for instances in which the
implementation of the control will extend beyond the previous end date provided.

The completed Significant Issues Action Plans forms are included in Appendix A.

5.2.7   Household Hazardous Waste Collection

Collection Centers

Orange County has an effective household hazardous waste collection program administered by
the Integrated Waste Management Department (IWMD). The program comprises four sites
(Anaheim, Huntington Beach, San Juan Capistrano, and Irvine) that operate 5 days per week for a
total of 259 days per center (excluding partial or full day closures due to rainy weather).

During the 2000/01 reporting period most Permittees reported that through their trash collection
services and various public education initiatives residents are directed to use these IWMD
facilities for disposal of their household hazardous waste (Table 5.19).
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Table 5.20 includes the quantities of the various types of household hazardous waste dropped off
by County residents at the four IWMD collection centers. A total of 2,768,154 pounds of
household hazardous waste was collected in 2000/01.  The amount of household hazardous waste
collected and properly disposed of is encouraging since these materials can pose a serious threat
to human health and the environment if disposed of incorrectly.

Household Hazardous Waste Events

In 2000/01, ten Permittees reported separate household hazardous waste collection efforts, which
brought in an additional 426,676 pounds of waste. This amount is more than double what the
permittees collected in 1999/00. These efforts included three waste oil collection initiatives
(Garden Grove, Orange, and Santa Ana) and seven programs involving household hazardous
waste collection days (Costa Mesa, Fountain Valley, La Habra, Laguna Beach, Lake Forest,
Mission Viejo, and Placentia) (Table 5.21).

Oil Recycling

All Permittees and the County’s Health Care Agency currently implement used oil recycling
programs. These programs involve comprehensive public outreach including television and
newspaper advertising, displays at community events, and the distribution, at no cost to residents,
of used oil containers. In addition, some Permittees also conduct household hazardous round-ups
or drop off events for their residents.

The public outreach efforts associated with the used oil recycling programs are comprehensive as
is reflected in the public education materials that have been developed and distributed. Several
Permittees also reported advertising the locations of used oil collection centers as well as
participating in various used oil recycling programs and/or grants.

In 1999/00, the Permittees updated and distributed the used oil collection brochures for North,
Central and South Orange County.  The brochure provides information regarding locations within
each city that will accept used motor oil and information regarding the proper disposal of oil
filters.  In 2000/01, 24 Permittees reported that they received a Used Oil Recycling grant.

5.2.8   Emergency Spill Response

The Permittees have all enacted the authority to control releases to the storm drain system
through a common Water Quality Ordinance and each Permittee has designated the Authorized
Inspector(s) responsible for enforcing the Ordinance (Sections 4.0 and 10.0).

Emergency responses to water pollution incidents are routinely undertaken by Permittee
Authorized Inspector staff as well as various fire and police departments.  Depending upon the
type and cause of the incident, the Authorized Inspector may pursue a variety of administrative or
criminal enforcement actions as they are outlined within the Water Quality Ordinance and
accompanying Enforcement Consistency Guide.
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5.2.9   Fertilizer and Pesticide Management

Overapplication, poorly timed applications, or off-target application of fertilizers can result in
nutrients moving off the intended site and into water bodies where they can cause ecological
impairment.  Careful fertilizer application using techniques such as calibration of application
equipment, adapting irrigation scheduling or method, delaying applications prior to storm events,
and avoiding application to impermeable surfaces such as sidewalks and roads will reduce the
likelihood that excess fertilizer will be carried from the intended site of application.   Additionally,
correct choice of fertilizer formulation and application rates based on soil or plant tests and the
growth stage of the plant will result in improved plant health without overapplication of fertilizers.

Similarly, pesticides (insecticides, rodenticides, fungicides, molluscicides, and herbicides) must be
applied with care to reduce off-site movement.  The selection of pesticides must be based on
proper identification of the pest and whether they control only the intended organisms causing the
pest problem.  Non-target application or off-site movement of pesticides can result in disruption
of ecosystem, loss of beneficial organisms, and injury to landscape plants.  Humans and wildlife
can be detrimentally affected by both acute and chronic exposure to pesticides.  Pests are best
managed using an integrated system of tactics that include biological, mechanical, physical,
cultural, and chemical control.  This system known as integrated pest management, or IPM, relies
on careful monitoring of the plants to identify when a chemical or other control action should be
taken.  When pesticides are applied, the one least disruptive to the environment is considered first
and applied only to the sites where the pest is found.  As with fertilizers, equipment must be
calibrated in order to ensure that the correct amount is applied.

During the First Term Permit period, a model plan, entitled "Management Guidelines for use of
Fertilizers and Pesticides", was developed to provide guidelines for application methods for
fertilizers and pesticides, surface runoff minimization, accident mitigation and IPM.  The
Permittees subsequently implemented this model plan.

During this reporting period, the Permittees received an extensive questionnaire in order to assess
the extent of the implementation of the guidelines.  The questionnaire provided a method to track
future changes in management practices and management measures by the Permittees and the
effects of these changes on overall fertilizer and pesticide use.
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Fertilizer Management

Each year of established landscape requires 1-3 lbs of nitrogen per 1000 sq. ft. while turfgrass
requires from 3-8 lbs per 1000 sq ft. depending on the type of grass and if it is a cool or warm
season (The California Master Gardner Handbook, University of California Cooperative
Extension, Division of Agriculture and Natural Resources, Editor: Dennis Pittenger). One
lb/1000 ft2 is equivalent to 44lb/acre and 8 lb /1000ft2 is equivalent to 352 lb/acre.

Thirty one of the Permittees provided actual fertilizer use data and reported that approximately
430,000 lbs of nitrogen and 110,000 lbs of phosphorus were reported applied to approximately
5,478 acres of public land during 2000/01 (Table 5.22 and 5.23).  Fertilizers are typically applied
to landscape (trees, shrubs, groundcovers, and vines) and to turfgrass.

The number of pounds of actual nitrogen and phosphorus applied per acre by each permittee is
shown in Figure 5.4 and Figure 5.5, respectively.

Forty-seven percent of the permittees responded that a contractor or both a contractor and the
permittee determine fertilizer application rates and the timing of fertilizer applications (Table
5.24). Figure 5.6 details who determines how much fertilizer to apply and when for each
individual permittee.

Regardless of who determines the rate and timing of fertilizer applications, 53% of the permittees
conducted soil tests to determine baseline nutrient levels in the soil and of those permittees, 78%
of them performed a soil test at least once a year (Table 5.25).  Soil tests, with proper
interpretation, results in better fertilizer management decisions by permittees and/or contractors. 
In addition, 79% performed regular equipment calibration to ensure the proper application rate.

The use of organic or slow-release fertilizers increased 34% over last year with 78% of the
permittees utilizing these types of fertilizers.

Pesticide Management

The Permittees reported that, during 2000-2001, pesticides were applied on approximately 10,400
acres of public lands (Table 5.26).

In order to provide a more accurate account of the actual amount of pesticide applied to the
public lands, the pounds of active ingredient (AI) were calculated for each pesticide.  During the
reporting period, a minimum of 25,000 pounds (AI) of pesticides was applied by permittees
(Tables 5.27 - 5.32).
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The total pounds (AI) of each pesticide category that were applied during the reporting period are
as follows:

 Herbicides - 23,428 lbs (Table 5.27 & Figure 5.7);
 Rodenticides - 660 lbs (Table 5.28 & Figure 5.8);
 Fungicides - 652 lbs (Table 5.29 & Figure 5.9);
 Insecticides - 227 lbs (Table 5.30 & Figure 5.10);
 Molluscides - 114 lbs (Table 5.31 & Figure 5.11); and
 Plant Growth Regulators - 67 lbs (Table 5.32 & Figure 5.12).

The herbicide active ingredient glyphosate accounted for 56% (14,088 pounds) of the total
pounds of pesticide applied by permittees last year.  In addition, the permittees reported the
application of 7.9 lbs of the insecticide chlorpyrifos and 22.8 lbs of the insecticide diazinon.

Thirty-six percent of the permittees leave pesticide decisions to contractors while 32% of the
permittees determine the types of pesticides that will be applied within their jurisdiction (Table
5.33 and Figure 5.13).  The remaining permittees determine pesticide applications based on a
combination of the permittee, the contractor, or another source such as a consultant.

A breakdown of who applies insecticides, herbicides, and fungicides is shown in Figures 5.14 –
5.16.  Fifty-four percent of the permittees rely on a contractor to apply insecticides, 45% to apply
herbicides, and 53% to apply fungicides.  The percent of permittees applying these pesticides
themselves is below 30% in all three of these categories.

Fifty-four percent of the permittees reported that more than 50% of their pesticide handling
personnel possess a Qualified Applicators License (QAL) or a Pest Control Advisor (PCA)
license (Table 5.34). It should be noted that at the minimum, all Permittees require either a QAL
or equivalent County training for pesticide applicator personnel. Additional training is provided to
pesticide handlers by 83% of the permittees.  Some of this training is a requirement of maintaining
a QAL or PCA license.

The calibration of pesticide application equipment is an important routine task implemented by
80% of the permittees. Although no spills of pesticides were reported, 100% of the reporting
permittees reported implementing an accident mitigation plan in case of a spill.

Integrated Pest Management (IPM)

Twenty-seven (eighty percent) of the permittees reported implementing IPM techniques as
recommended in the Management Guidelines for Fertilizer and Pesticides. In addition, twenty four
Permittees also keep records of pest occurrences and the actions that were taken to correct the
problem and twenty two feel that they are utilizing more IPM techniques than they had been
previously (Table 5.35 and Figure 5.17).
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An important component of an IPM program is the monitoring and identification of pests.  The
most common pests that the Permittees monitor for are insects (59%), weeds (35%), and
vertebrates (38%).  In addition, some permittees monitor for fungal plant diseases (15%) and/or
snails (mollusks) (6%) (Table 5.36 and Figure 5.18).

The majority of permittees identified pests on their own (76%), from a book (65%), or consulted
a Pest Control Advisor (79%).  A smaller percentage consulted with the Agricultural
Commissioner’s Office in Orange County (53%); an important resource to utilize due to the
increased rate of exotic pest introductions into California (Table 5.37 and Figure 5.19).

Specific alternatives to the use of pesticides includes(Table 5.38 and Figure 5.20):

 Mechanical weed removal (79%);
 Non-chemical weed control techniques such as hand weeding (82%);
 The use of natural predators and parasites (21%);
 Utilizing mulch to suppress weed growth and reduce water loss from the soil surface (76%);
 Maintenance of the irrigation system to avoid stress and disease promoted by over or under

watering (71%); and
 The removal of diseased plants to reduce the presence of disease causing agents such as

fungal spores (74% of permittees).

Forty-four percent of the permittees also reported using “reduced” risk pesticides. “Reduced”
risk pesticides are generally those that are highly selective, less toxic to non-target organisms, and
have a short half-life.  Examples of ‘reduced” risk pesticides are insecticidal soaps and
horticultural oils.

Assistance From the State of California Department of Pesticide Regulation

In June 2001, the County entered into an agreement with the State of California Department of
Pesticide Regulation (DPR) to jointly fund a study of organophosphate pesticides in runoff from
residential neighborhoods. 

This study is designed to gather data on urban pesticides in irrigation and storm water runoff from
residential neighborhoods.  The monitoring portion of the study is expected to begin in December
of 2000 and continue through March 2003.  This multi-year study will provide baseline residential
runoff data during both dry and wet-weather periods. 

The study will also attempt to measure the effectiveness of runoff management practices on the
test neighborhoods. Monitoring results from the study will allow the Santa Ana Regional Water
Quality Control Board to more effectively complete the Source Allocation and Implementation
Plan elements of its TMDL program for toxics for the Newport Bay watershed.  The residential
test areas also offer an opportunity for future test-implementation of a more pesticide-specific
educational program.
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Assistance From the University of California and the Cooperative Extension Program

In June 2001, the County entered into a five-year agreement with the University of California
Cooperative Extension program to conduct water quality monitoring studies and implement water
quality improvement programs in areas where the University has special expertise, particularly
related to fertilizer and pesticide applications.  The work will focus on, but not be restricted to,
the impairments to the beneficial uses in the Newport Bay watershed that have resulted in the
recent development of Total Maximum Daily Loads (TMDLs).

The tasks that were completed during 2000-2001 include:

 Reaching a formal agreement between the University and the County and developing a scope
of work;

 Establishing the physical and personnel resources necessary to support the countywide
fertilizer and pesticide initiative; and

 Providing input on and coordinating the revision the Fertilizer/Pesticide portion of the annual
status report in order obtain better data from which management decisions can be made and
future data compared to.

The first task that will be completed during 2001-2002 will be the submittal of a detailed
description of tasks, which will better define how the following will be completed:

 NPDES annual status report questionnaire analysis;
 Fertilizer and pesticide management survey;
 Revision of the “Management Guidelines for Use of Fertilizers and Pesticides” and training;
 Peters Canyon Wash baseline water quality study; and
 UC Master Gardener water quality public outreach program

Training Provided

In October and November of 2000 the University of California Cooperative Extension and the
San Diego County Flower and Plan Association sponsored a Pesticide Safety Training workshop
for English and Spanish speaking employees.  The first part of the two-part program was
conducted in an interactive classroom, format covering topics from the pesticide safety
information series.  The second part featured in-depth discussions and hands-on breakout sessions
on safety equipment, respirator fit testing, mixing and loading, leaks and spills and pesticide labels.
 Following the training, the employer received a tailored written program including a disciplinary
policy.
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Pesticide Brochure

As a result of the 319(h) Implementation Grant for the Newport Bay watershed, a brochure
focusing on pesticide applications to residential areas was developed entitled “Keeping Pest
Control Products Out of Creeks, Rivers and the Ocean”. Sixty thousand copies of this brochure
have been printed and will be distributed to Newport Bay watershed cities and other areas of the
county as well (Section 6.2.1).

5.3 Training

5.3.1 General Stormwater Training

The Permittees reported attending numerous workshops or training opportunities that were
provided throughout the reporting period (Table 5.39).  The attendance included:

 In-house training of municipal staff (two Permittees);
 Cal Trans Stormwater Treatment and Practices workshop (four Permittees);
 Storm Drain Retrofits as Structural Controls for Stormwater (fourteen Permittees); and
 Urban Stormwater Conference (six Permittees).

5.3.2 Public Agency Training

Public agency staff conduct a number of activities at both fixed facilities and out in the field that
could negatively impact water quality including painting, street cleaning, channel and pump
station maintenance, etc.  Therefore it is imperative that the employees be provided with training
opportunities to ensure that the employees are educated regarding proper water quality
awareness, protocol and stewardship. 

Pollution Prevention Training

As a result of an Administrative Civil Liability (ACL) Complaint, the County of Orange agreed to
develop a public agency training program to address a broad range of public agency activities that
could result in unanticipated water quality impacts.

The training program developed addresses many aspects of water quality, including spill response,
spill prevention, water quality law, the regulatory framework, pollution prevention, the storm
drain and sanitary sewer system, types of pollutants, types of discharges, proper disposal of
chemicals and trash, stormwater quality, source reduction, general water quality awareness and
proper reporting procedure (Appendix B).

Aspects of the presentation include a question and answer session, informal dialogue conducive to
active audience participation, and several water quality quizzes.  Quizzes focused on pollution
recognition, spill prevention, the storm drain and sewer system, water quality law and
environmental framework. 
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In addition to the presentation, all those in attendance received pocket-sized “Personal Guides”
and a poster for surface water protection and spill prevention.  The pocket guides are compact
and weather resistant, and designed to be used in the field.  The pocket guide acts as a reminder
to field crews to “think, be prepared, know, act and communicate”  when addressing all activities
with the potential to impact the water quality.  The pocket guides also include contact information
for County Authorized Inspectors if a question should ever arise amongst public agency
employees and field workers (Appendix B).

The County held multiple training sessions and invited Permittee personnel from key municipal
departments such as Public Works, Engineering, Transportation and Parks.

Two general training sessions were held on mornings and afternoons of August 23rd and August
28th  2000 for a total of four training sessions. The morning sessions were provided for the County
of Orange Operation and Maintenance, Harbors, Beaches and Parks and Engineering staff and the
afternoon sessions were also provided for the equivalent departments within the cities.  Eleven
Permittees attended the training.

On January 25, 2001 two additional training sessions were conducted.  The morning session was
a general training for the key departments within the municipalities and the afternoon session was
a “train-the-trainers” session so that the key staff could take the training materials back to their
respective jurisdictions and conduct further training. The morning session was attended by
thirteen Permittees and the afternoon “train-the-trainers” session was attended by six Permittees.

5.3.3 Other Training

In addition to the above mentioned training, the Permittees also reported attending a variety of
other training opportunities that may provide ancillary to water quality (Table 5.40).
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Table 5.1
Elements of Litter Control

Anaheim X X X X

Brea X X Mail Inserts 

Buena Park X X X X

Costa Mesa X X X X

Cypress X X X

Dana Point X X X Twice weekly litter pick up

Fountain Valley X X X X

Fullerton X X
Litter and debris removed from roadsides where accumulation is known and 
predictable; rubbish disposal and collection ordinance allows for an unlimited 

amount of containers/receptacles per residence.

Garden Grove X X X X Volunteer clean-up days, contractual street sweeping, trash service

Huntington Beach X X X X
Street Services Department picks up large items illegally dumped, cleans 

fence lines and dead end streets, sidewalks for debris.

Irvine X X Contract for regularly scheduled litter control

La Habra X X X X

La Palma X X

Laguna Beach X X X X
Coastal Cleanup event; dog waste bag dispensers installed at Dog Park, Alta 

Laguna Park, & Moulton Meadows; public trash receptacles in business district

Laguna Hills X X X X Daily litter pick up in parks.

Laguna Niguel X X X

Litter Control is incorporated into the water quality ordinance.  City 
provides trash receptacles at all city parks, all bus stops with 

benches, and the city also provides doggie bags for dog waste at 
the city dog park.

Laguna Woods X

OtherSpecial or Bulky 
Item PickupPermittee Litter

Ordinance
Clean-Up
Programs

Public Trash 
Receptacles
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Table 5.1
Elements of Litter Control

OtherSpecial or Bulky 
Item PickupPermittee Litter

Ordinance
Clean-Up
Programs

Public Trash 
Receptacles

Lake Forest X X

Los Alamitos X

Mission Viejo X X X X Dog Waste Dispenser units

Newport Beach X X X X
Continued operation of trash boom near Newport Aquatic Center, on-water 

trash pick-up by City Staff.

Orange X X X X

City organizes NEP (Neighborhood Enhancement Programs) to target 
specific areas for litter cleanup and utilize young people ordered by courts to 
perform community service in lieu of other punishment.  City street sweeping 
and storm channel maintenance efforts also ensure pickup of litter for proper 

disposal.

Placentia X X X X

Rancho Santa Margarita X

San Clemente X X X X

San Juan Capistrano X X X

Santa Ana X X X X

Seal Beach X X X X

Stanton X

Tustin X X X
City also requires landscaping contracotrs to include litter pick-up 

in their activities.

Villa Park X X X X

Westminster X X Make a Difference Day

Yorba Linda X X X X Special Holiday Collection from December 26, 2000 to January 9, 2001.

County of Orange X X X X Trash and debris booms in five locations.
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Watershed/Area Channel/Bay Location
Installed & 

Maintained by Status
Seal Beach Federal Channel Near 22 Fwy & 405 

Fwy
County of Orange In operation

San Gabriel River To be determined City of Seal Beach Preliminary
design

East Garden Grove-
Wintersburg

East Garden Grove-
Wintersberg Channel

@ Farm bridge,
P.C.H.

County of Orange In operation

East Garden Grove-
Wintersberg Channel

To be determined N/A N/A

Huntington Watershed Bolsa Chica Channel Upstream of Edinger County of Orange In operation

Bolsa Chica Channel @ the confluence of 
Westminster

County of Orange In operation

Bolsa Chica Channel @ Seabring Ave. County of Orange In operation
Talbert/Lower Santa 
Ana River Watershed

Greenville-Banning Channel Upstream of 
Hamilton in the 
Greenville Banning 
Channel

County of Orange In operation

Upper Newport Bay Upper Newport Bay Near Sunset Aquatic 
Center

City of Newport 
Beach

In operation 
since 1980s 
replaced in 
1997

Santa Ana-Delhi Channel Downstream of Mesa 
Dr.

County of Orange In operation

Newport Watershed El Modena-Irvine Channel @ confluence of 
Peters Canyon 
Channel

County of Orange In operation

Peters Canyon Channel @ confluence of El 
Modena-Irvine
Channel

County of Orange In operation

Aliso Creek 
Watershed

Norco Channel @ La Paz County of Orange To be 
installed

Table 5.2

Debris Booms In Orange County
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Date 2/8/99 3/11/99 3/15/99 3/26/99 4/7/99 4/12/99 2/21/00* 10/27/00 Average
Location S.A-D S.A-D S.A-D S.A-D S.A-D S.A-D S.A-D E M-I
Rainfall (in.) 0.16 0.12 0.24 0.56 0.43 0.12 1.06 1.01 0.4625

Organic** 42.8% 36.5% 56.1% 56.1% 48.7% 55.3% 35.2% 17.8% 43.6%
Plastic** 34.6% 46.6% 31.4% 27.6% 22.3% 32.4% 43.4% 48.1% 35.8%
Glass 2.4% 0.0% 3.6% 2.4% 1.9% 1.3% 9.8% 5.0% 3.3%
Rubber 2.3% 2.3% 2.5% 4.0% 3.0% 2.9% 5.8% 16.3% 4.9%
Metal 2.8% 13.2% 3.4% 7.7% 2.2% 6.4% 4.4% 6.1% 5.8%
Paper 1.8% 1.4% 1.4% 1.3% 0.7% 1.6% 0.6% 1.4% 1.3%
Cloth 0.3% 0.0% 1.5% 0.9% 0.4% 0.0% 0.8% 5.3% 1.2%
Other 13.0% 0.0% 0.0% 0.0% 20.8% 0.0% 0.0% 0.0% 4.2%

* data extrapolated from 15 bags sampled of 184 total
** data adjusted for sediment weight
S.A-D -- Santa Ana-Delhi
E M-I -- El Modena-Irvine

Table 5.3

Adjusted Percent Composition

Storm Date
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Table 5.4
California Coastal Commission Clean Up Day - Orange County Totals, 1996-2000

1996 1997 1998 1999 2000

4,649 4,052 3,310 4,382 3,750

38,906 41,114 67,112 65,900 55,051

3,914 4,211 1,243 8,841 3,914

42,820 45,325 68,355 74,741 58,965

Cigarette Butts N/A N/A 5,720 14,587 N/A

Foamed Plastic 
Pieces N/A N/A 4,361 9,650 N/A

Plastic Pieces N/A N/A 1,360 4,630 N/A

Paper Pieces N/A N/A 1,188 5,288 N/A

Plastic Food 
Bags/Wrappers N/A N/A 1,360 5,621 N/A

Data obtained from http://www.coastal.ca.gov/publiced/pendx.html

Volunteers
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Total (lbs)

Recyclables (lbs)

Trash (lbs)
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Table 5.5
Solid Waste Collection

Total Quantity of Solid Waste Collected
(in Tons) 

Anaheim 337,045

Brea 68,110

Buena Park 115,000

Costa Mesa 321,568
Estimated tonnage includes the commercial and residential waste 

landfilled and diverted.

Cypress 50,122

Dana Point 52,130 Includes 12,330 tons of recyclables

Fountain Valley 64,000

Fullerton 143,697

Garden Grove 366,047

Huntington Beach 263,721

Irvine 341,503

La Habra 76,000

La Palma 15,000

Laguna Beach 45,825

Laguna Hills 42,000

Laguna Niguel 31,608

Laguna Woods Unknown
City will adopt its SREE later this month and solid waste information 
will be available.  City inherited trash franchises issued by the County 

and will not be able to intervene until 2005.

Lake Forest 68,702

Los Alamitos 19,503

Mission Viejo 174,087

Newport Beach No Report

Orange 215,607
Includes % diversion of 55, 421 tons. City reports this to state in 

compliance with AB 939 requirements.

Placentia 56,838

Rancho Santa Margarita 41,112

San Clemente 82,630

San Juan Capistrano 66,710

Santa Ana 358,170

Seal Beach 30,029

Stanton 30,675

Tustin 58,787

Villa Park 6,000

Westminster 36,000

Yorba Linda 39,500

County of Orange 142,015

Total tons of solid waste collected 3,759,741

CommentsPermittee
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Table 5.6
Frequency of Solid Waste/Recycling Public Service Announcements

Anaheim Annually

Brea Annually, or as needed by contractor

Costa Mesa Quarterly

Cypress Ongoing

Garden Grove

406 times during the year (3 PSA 
series focusing on recycling were 
aired for 48 weeks, 7 times each 

week; 1 stormwater PSA was aired for 
10 weeks, 7 times each week)

Huntington Beach Ongoing

Irvine Cable TV ad promoting recycling at 
City parks ran over 8 month period

Mission Viejo Daily

Orange Ongoing When event is scheduled

Rancho Santa Margarita 3 months (Summer)

Seal Beach Annually

Tustin Many during January, February, and 
March

Yorba Linda Continuous

County of Orange Regularly on local stations

Permittee Television Radio
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Table 5.7
Distribution Frequency of Solid Waste/Recycling Newsletters

Anaheim Recycle Anaheim

Brea Annually Brea Line

Costa Mesa Quarterly
Costa Mesa Community 

Newsletter

Cypress Quarterly Cypress City News

Dana Point Quarterly
Dana Point Recreation Services & 

City Guide; Recycle News

Fountain Valley Quarterly Fountain Pen

Fullerton Quarterly Focus on Fullerton

Garden Grove Annually
Recycle Garden Grove (Sanitary

District Newsletter)

Huntington Beach Quarterly Sands

Irvine Bimonthly Watch Tower Times

La Habra Seasonally La Habra Journal

La Palma La Palman

Laguna Beach Biannually Laguna Beach Recycling News

Laguna Niguel Quarterly Up The Creek

Laguna Woods Quarterly Wood Works

 Lake Forest Annually The Leaflet

Mission Viejo Quarterly City Outlook

Orange Ongoing

Placentia Quarterly The Placentia Quarterly

San Clemente Quarterly Recycling News

Seal Beach The Sun

Westminster Seasonally
Westminster City Newsletter and 

Recreation Program

Yorba Linda Semi-annual Recycle Yorba Linda

County of Orange Annually

Permittee Frequency Name of Newsletter
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Table 5.8
Frequency of Solid Waste/Recycling Brochures, Utility Bill Inserts and Other Distribution Methods

Anaheim Ongoing
Magnets (developed & provided); purchase, provide books 

to libraries (Ongoing)

Brea Biannually, or as 
needed by contractor

Ongoing Presentation to 900 students

Buena Park Biannually

Costa Mesa Ongoing

Cypress Ongoing City website (Ongoing)

Dana Point Ongoing Recycling video & special events (Quarterly)

Fountain Valley Ongoing Annually Planet MRF Recycling Children's Workbook (Ongoing)

Fullerton Ongoing

Garden Grove Ongoing Biannually

Huntington Beach Ongoing Seasonally Material Recovery Facility Tours (Bimonthly)

Irvine Outreach events Annually City website (Ongoing)

La Habra Annually Ongoing
OC Fair; I Love La Habra Fair Booth; Corn Festival Booth; 

Recycling assemblies at grade school (Ongoing)

La Palma Ongoing

Laguna Beach Annually Annually

Laguna Hills Quarterly Brochures available at Public Counter (Ongoing)

Laguna Niguel Ongoing

 Lake Forest Ongoing Annually

Mission Viejo Ongoing Quarterly
Event advertising, notices, flyers, articles, info regarding 

curbside trash collection (Ongoing)

Newport Beach Annually Recycled oil info to commercial areas (Annually)

Orange Ongoing Annually Coordinating with other groups (Ongoing)

Placentia Annually
Also presented in annual Recycle Placentia Newsletter 

produced by Placentia Disposal (Annually)

Rancho Santa Margarita Biannually Quarterly

San Clemente Ongoing Biannually Website www.cty.org/san-clemente (Ongoing)

San Juan Capistrano Quarterly

Santa Ana Annually Biannually Information sheets; newsletter; brochure (Ongoing)

Seal Beach Biannually

Stanton Door Hanger (Annually)

Tustin Ongoing Handouts (Ongoing)

Villa Park Ongoing Ongoing

Westminster Annually
Code enforcement brochures, Guest lecture-Community 

group (Annually)

Yorba Linda Ongoing

County of Orange Ongoing and at 
Outreach Events

Quarterly
Educational programs, awards programs, Cycler 

presentations, Community involvement (Ongoing)

Utility Bill Inserts Other Methods Recycling BrochuresPermittee
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Table 5.9
Drainage Facility Maintenance - Debris Removal

Total Length of Number of
Permittee Channel/Pipe Catchbasins Vacuum Hand

Cleaned (in miles) Cleaned (note units) Cu Yards Tons Soil Vegetation Paper Plastic Other Truck Crews Other

Anaheim 48.24 5,531 1,480 20 70 5 5 95% 5%

Brea 0 2,500 2 3 80 10 7 0

Buena Park 0.02 25 2 50 10 20 10 10 10% 90%

Costa Mesa 1.52 1,100 82 65 25 5 5 0 99% 1%

Cypress 0.39 487 0.73 0 50 50 0 0 75% 25%

Dana Point 0.20 189 43.28 90 3 3 2 2 100%

Fountain Valley 0.50 1,965 419 12 63 18 4 3 95% 5%

Fullerton 50 2,262 2,029 5 60 15 10 10 70% 25% 5%

Garden Grove 29.02 775 325 85 40 25 25 5 5 100%

Huntington Beach 7.2 1,651 37.4 30 30 20 10 10 15% 85%

Irvine 0.66 856 20.5 40 15 15 15 15 75% 25%

La Habra 2.65 488 1 0 50 40 10 100%

La Palma 5.24 180 15 40 30 5 5 20 100%

Laguna Beach 0.47 617 98 52 38 10 5% 95%

Laguna Hills 0 189 1,120 90 3 3 2 2 100%

Laguna Niguel 0.94 741 206 46 42 5 5 2 1% 99%

Laguna Woods 4.15 30 89 90 3 3 2 2 100%

Lake Forest 304 5 15 80 3 2 0 100%

Los Alamitos 1.25 40 5 20 20 20 20 20

Mission Viejo 4.28 218 925 40 50 1 4 5 90% 10%

Newport Beach 1,286 333

Orange 7.5 766 1,755 50 1 1 48

Placentia 0.05 207 5 30 20 50 100%

Rancho Santa Margarita 0 106 126 90 3 3 2 2 100%

San Clemente 17.4 477 21 70 20 7 2 1 65% 35%

San Juan Capistrano 151 30 50 15 5 100%

Santa Ana 4.58 427 293 1 96 1 1 1 (misc.) 100%

Seal Beach 197

Stanton 170

Tustin 0 540 2 80 15 2 2 1 100%

Villa Park 0.40 95 270 52 45 1 1 1 50% 50%

Westminster 0.83 744 9 3 95 1 1 0 60% 40%

Yorba Linda 0.66 315 50 70 20 5 5

County of Orange 26.14 1,320 22,155 77 20 1 1 1 100%

Totals 214.29 26,949 7,382 24,627

Not Reported

Method of RemovalTotal Volume Removed
From Facilities (as a percentage of total removed)

Material/Debris Characterization

Not Reported

100%Not Reported
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Table 5.10
Storm Drain System Changes

City of Dana Point

M00-P01 Calle Naranja & Calle Monterey SD, CB June 22, 2005

M00-P01 Calle Loma (Camino Capistrano to Avenida Las Palmas) SD, CB June 22, 2005

M00-P05 Camino Capistrano @ Camino De Estrella SD, CB June 22, 2005

M00-S01 Camino Capistrano (Mira Costa to Via Bella) SD, CB June 22, 2005

Pacific Coast Hwy, 550 ft north of Del Obispo to Crystal Lantern SD, CB June 23, 2005

Crystal Lantern, Manzanita Dr. to PCH SD, CB June 23, 2005

Capistrano By the Sea from Village Drive northerly (Tract 15405) SD, CB In Construction

City of Garden Grove

Lampson Avenue Stormdrain SD (From Arrowhead to Haga) August 1, 2000

Westminster Avenue Stormdrain SD (From Taft to Euclid) June 1, 2001

City of Huntington Beach

Shields Pump Station C05 to pump station SD (36" to 60") October 15, 2000

Slater Channel Goldenwest to Springdale OC June 26, 2001

Goldenwest C05 to Norma SD June 29, 2001

Broadway Complex Palm Ave. to Silent Harbor Drive SD (New 54" line) June, 2001

City of Laguna Beach

From Ocean Front to outfall (approx 60") 66" RCP on Cleo Street March 1, 2001

Type of Change DateFacility Reach Changed
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Table 5.10
Storm Drain System Changes

Type of Change DateFacility Reach Changed

City of San Clemente

New drain tributary to M02 Tract 15854 SD (New: 592 ft of 48") July 1, 2000

New drain tributary to M02 Tract 13898 SD (New: 342 ft of 42") July 1, 2000

New drain tributary to M02 Tract 14224 SD (New: 318 ft of 42") July 1, 2000

New drain tributary to M02 Tract 15561 SD (New: 99 ft of 42") July 1, 2000

New drain tributary to M02 Tract 15562 SD (New: 1,320 ft of 42") July 1, 2000

New drain tributary to M02 Tract 15870 SD (New: 749 ft of 42") July 1, 2000

Local drain lateral to M02 Near Calle Valle & Bonito
SD (Replaced existing 24" pipe w/ 
approx 900 ft of 48")

August 1, 2000

New drain tributary to M02 Tract 15863 & 15866
SD (New: 520 ft of 42", 200 ft of 
48")

February 1, 2001

New drain tributary to M02 Tentative Tract 15561 & 15562
SD (New: 155 ft of 42", 720 ft of 
48", 91 ft of 54", 271 ft of 60", 412 ft 
of 66")

November 1, 2001

City of San Juan Capistrano

Storm drain facility, Oso Road
SD (Replacement of two 24" 
diameter SD lines with one 54" 
diameter SD line)

February 1, 2001

City of Stanton

C02
Western Avenue south of Katella

RCP (48" CMP to 48" RCP-U/S 
outlet to D/S outlet)

June 22, 2005

City of Yorba Linda

Santa Fe Street SD June 22, 2005

County of Orange

L03B02 Galivan Basin
OC (Creek channel vertical wall and 
spillway constructed)

January 1, 2000

A03 At Knott Avenue, from 350' d/s Western Ave. to 150' u/s of Brea Blvd.
OC (Enhanced capacity of channel 
by improving both sides)

2000-01

SD = Storm Drain Extension, Addition or Replacement OC = Open Channel Construction

CB = New Catch Basin BC = Box Culvert

JS = Junction Structure SB = Stilling Basin
IS = Inlet Structure MC = Miscellaneous Construction
RR = Rip Rap RCP = Reinforced Concrete Pipe

0014929



Table 5.11
Dry Weather Diversions

Setup Costs Per Gallon Costs

Dana Point Spring 2000 Camino de Estrella $25,000

Huntington Beach July 1, 1999 Huntington Beach (D01) Atlanta Flood Station $429 $0.000063 15,120,000 $953

" Newland Flood Station $750 $0.000063 8,640,000 $544

July 1, 1999 Talbert Channel (D02) Banning Flood Station $750 $0.000063 8,640,000 $544

February 1, 2000 Talbert Channel (D02) Flounder Flood Station $3,000 $0.000063 2,160,000 $136

" Yorktown Flood Station $3,000 $0.000063 2,160,000 $136

" Indianapolis Flood Station $1,500 $0.000063 4,320,000 $272

" Adams Flood Station $3,000 $0.000063 2,160,000 $136

February 1, 2000 Santa Ana River (E01) Hamilton Flood Station $1,500 $0.000063 4,320,000 $272

" Meredith Flood Station $750 $0.000063 8,640,000 $544

Laguna Beach 1987 Laguna Canyon (I02)
Laguna Canyon Rd @ Forest 

Ave.
$15,000 $0.00014 4,200,000 $567

1997 Bluebird Canyon (I00P03) Bluebird Cyn. Dr @ Coast Hwy $30,000 $0.00169 900,000 $1,521

1997 Hobo Canyon Dumond Dr./ Victoria Beach $10,000 $0.00259 150,000 $389

1998 Local Flow Fisherman's Cove $10,000 $0.00267 60,000 $160

1998 Local Flow El Paseo @ Laguna Ave. $30,000 $0.00245 300,000 $735

1999 Local Flow 5th Ave. @ Coast Hwy $10,000 $0.00404 60,000 $242

2001 Local Flow Barranca St. @ Cliff Dr. $85,000 $0.00233 225,000 $524

2001 Local Flow Cleo St. @ Gaviota Dr. $85,000 $0.00147 1,050,000 $1,544

Laguna Niguel May 31, 2000 Sulphur Creek (J03P02)
Sulphur Creek/Aliso Creek 

Confluence
$40,000 $0.000664 5,235,180 $3,476

Newport Beach March 1, 2001 Dunes West Newport Dunes $60,000 $0.0042 259,200 $1,089

July 1, 2001 Buck Gully Corona Del Mar $23,000 $0.0005 5,184,000 $2,592

San Clemente August 1, 2001 Marquita (M00S07) Linda Lane at Via Mecha $40,000 $0.00285 420,000 $1,197

August 1, 2001 Los Lobos (M00S04)
N of Plaza a La Playa/200 ft. E of 

Railroad
$5,000 $0.0017 870,000 $1,479

County of Orange May 1, 2001 Santa Ana River (E01) U/S Talbert $70,731 $0.00250 8,854,633 $22,137

May 1, 2001  Talbert Channel (D02) At Yorktown $76,607 $0.00569 3,595,083 $20,456

May 1, 2001 Greenville-Banning (D03) U/S Hamilton $85,334 $0.00382 6,437,867 $24,593

May 1, 2001 Huntington Beach (D01) Pump Station, D/S Adams Ave. *

May 1, 2001 Aliso Creek (J01) At Mouth Diversion $35,000 $0.0050 7,021,821 $174

Grand Totals $750,351 $0.0449 100,982,784 $86,412

* Diversion was not pumped to the sanitary sewer and setup costs were allocated last fiscal year.  Therefore, there are no costs associated with it.

Permittees Date Started Channel Name Location of Diversion Amount of Flow 
(Gallons Per Month)

Costs for Diversion
Total Cost Per Month
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Table 5.12
Additional Drainage Facility Sewer Diversions For Dry Weather Flows

Dana Point San Juan Creek (L01)
Alipaz Street between Stonehill Dr. & Del 

Obispo
In design, nearing construction

Coast Highway between Camino Capistrano & 
Doheny Park Rd.

In design, nearing construction

San Juan Creek (L01)
South of Del Obispo adjacent to Del Obispo 

Park
Preliminary Design

Coast Highway North of Palisades Drive In design
Laguna Beach Local flow Jasmine St @ Cliff Dr. Being Designed, construction anticipated in 2002

Local flow Anita St @ Gaviota Dr. Being Designed, construction anticipated in 2002
Local flow Oak St. @ Gaviota Dr. Being Designed, construction anticipated in 2002
Local flow Ocean Way @ Pearl St. Being Designed, construction anticipated in 2002
Local flow Dumond Dr. @ Ward's Terrace Being Designed, construction anticipated in 2002
Local flow Cliff Dr. @ Myrtle St. Being Designed, construction anticipated in 2002
Local flow 1165 Gaviota Dr. Being Designed, construction anticipated in 2002
Local flow Cress St. @ Gaviota Dr. Being Designed, construction anticipated in 2002
Local flow Mountain Rd. @ Gaviota Dr. Being Designed, construction anticipated in 2002
Local flow Cliff Dr. @ Aster St. Being Designed, construction anticipated in 2002

Newport Beach Newport Dunes storm drains Newport Dunes Planned for 01-02
Carnation Ave Storm Drain Harbor Patrol Beach Planned for 01-02

San Clemente Prima Deshecha Canada (M01) Approx 150 yds U/S of outlet @ Poche Beach Evaluation is continuing in coordination with County
Cristianitos Creek Tributary East end of Avenida Pico Evaluation is continuing (developer initiative)

Permittees Channel Location Status
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Table 5.13 
Drain Inlet Stenciling

Spray Paint Curb Markers Heat Adhesives Other: Name # of Basins Re-
Stenciled

Anaheim 3,500 2,400 Blue Letters 100

Brea 2,500 500 Blue on White 94 6

Buena Park 791 0

Costa Mesa 1,300 0 Blue on White 100

Cypress 501 0 Black on White 100

Dana Point 407 284 Black letters 100

Fountain Valley 738 660 Blue on White 100

Fullerton 1,684 500 Black Letters 100
Boy Scouts of America, 

Eagle Scout Projects
Approx 500

Garden Grove 775 0
Blue Letters on 

Concrete
100

Huntington Beach 1,682 1,651 White Letters 100

Irvine 3,116 377 Blue on White 30 70

La Habra 552 16 Blue on White 100

La Palma 180 0

Laguna Beach 806 0
"Keep It Clean-Drains 

to Ocean"
Blue on White 33

Laguna Hills 513 13 Black Letters 100

Laguna Niguel 1,035 80
Blue Letters on 

Concrete
99.5 0.5

Laguna Woods 60 60 Blue on White 100

Lake Forest 438 60 Blue on White 100 Boy Scouts 50

Los Alamitos 80 25 Blue on White 100

Mission Viejo 2,000 0 In Development 100

Newport Beach 2,298 1,149
"No Dumping Drains to 

Bay"
Blue on White 50 50

Orange 3,100 0 Blue on White 100

Placentia 240 0 Blue on White 100

Rancho Santa Margarita 120 0

San Clemente 1,974 477 Black Letters 100 OC Conservation Corps 477

San Juan Capistrano 850 850 Blue on White 100

Santa Ana 1,530 672 Blue on White 100

Seal Beach 197 197 Blue on White 100

Stanton 170 170 Black Letters 100

Tustin 660 105
"Do Not Dump-Drains 

to Ocean"
Blue on White 100

Villa Park 170 0

Westminster 744 744 Blue on White 100

Yorba Linda 1,164 240 Blue on White 73 27

County of Orange 1,237 994 Blue on White 100

Totals 37,112 12,224

 * Phrase used is "No Dumping Drains to Ocean" unless otherwise noted.

Not Reported

Not Reported

Not Reported

Not Reported

Type of Application Used Volunteer Organizations
Permittee Color Scheme UsedTotal Number of 

Catch Basins

# Of Basins Re-
Stenciled
2000-2001

Phrase Used *

*
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Table 5.14 
Street Sweeping Practices

Brush Vacuum Other Commercial Industrial Residential

Anaheim 3 14 W W W

Brea W W W

Buena Park 3 BW W W

Costa Mesa 5 W W W

Cypress 1 2 W W W

Dana Point 1 W N/A W

Fountain Valley 3 W W W

Fullerton 5 W W W

Garden Grove 3 W BW BW

Huntington Beach 4 BW BW BW

Irvine 2 1 BW BW BW

La Habra 2 W W W

La Palma 1 1 W W W

Laguna Beach 2 D N/A BW

Laguna Hills 1 W W BW

Laguna Niguel 2 Regenerative Air 
Sweepers

BW BW W

Laguna Woods W W W

Lake Forest 3 Vacuum, brush & 
broom assisted trucks

W W W

Los Alamitos 1 W W W

Mission Viejo 1
2 Broom assisted, 

vacuum trucks
W W BW

Newport Beach D N/A W

Orange 4 3 BW BW W

Placentia 2 BW BW BW

Rancho Santa Margarita 1

San Clemente W W M

San Juan Capistrano 1 D BW BW

Santa Ana 11 D W W

Seal Beach 1 1 W W W

Stanton 1 W W W

Tustin 2 2 W W W

Villa Park 1 N/A N/A BW

Westminster 2 BW BW BW

Yorba Linda 2 W W BW

County of Orange 3 BW BW BW

Totals 32 61 7

D: Daily Frequency M: Monthly Frequency O: On-Going
W: Weekly Frequency BM: Every Other Month Q: Quarterly
BW: Every Other Week BA: Every Other Year N/A: Not Applicable
A: Annually

Not Reported

N/A

Permittee
Type of Sweeper Frequency

Not Reported

Not Reported

Not Reported
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Table 5.15
Street Sweeping Practices To Ensure Effectiveness

Parking

Restrictions Frequency Visual Inspection

Anaheim X D D X

Brea M W
Supervisor, crew leader, sweeper 

operator and mechanics

Buena Park X W X

Costa Mesa X O D X

Cypress X M O

City relies on phone calls from residents 
who may observe performance of street 

sweeper as it travels through the 
neighborhood.

Dana Point X BM W X

Fountain Valley X D D X

Fullerton X D D X

Garden Grove X D D X

Huntington Beach X D D X

Irvine D D X

La Habra BW D X

La Palma X W W X

Laguna Beach X D D X

Laguna Hills M W X

Laguna Niguel M X

Laguna Woods X W X

Lake Forest O O X

Los Alamitos X Q X

Mission Viejo D D X

Newport Beach X D X

Orange X D D X

Placentia D O X

Rancho Santa Margarita M M X

San Clemente X D D X

San Juan Capistrano X BW BW X

Santa Ana X W W X

Seal Beach X M M
Leadman who investigates any reported 

problems.

Stanton X W W X

Tustin X D W X

Villa Park

Westminster X W W X

Yorba Linda A W X

County of Orange X M M X

D: Daily Frequency M: Monthly Frequency O: On-Going

W: Weekly Frequency BM: Every Other Month Q: Quarterly
BW: Every Other Week BA: Every Other Year

Not Reported

Permittee
Monitoring Frequency of 
Equipment Maintenance 

Activities

Streets Inspected For Effectiveness
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Table 5.16
Volume of Street Sweeping Material Collected

Total % Soil % Leaves % Trash/Debris Total % Soil % Leaves % Trash/Debris Total % Soil % Leaves % Trash/Debris

Anaheim

Brea

Buena Park 3.5 tons 10 70 20 1.5 tons 10 70 20 30 tons 10 70 20

Costa Mesa 416 tons 50 40 10 130 tons 130 tons

Cypress 40 cu yds 10 70 20
Included with 
Commercial

10 80 10
Included with 
Commercial

10 80 10

Dana Point 155.9 tons 30 20 50 363.7 tons 10 80 10

Fountain Valley 213 tons 13 46 15 109 tons 13 46 15 1,790 tons 13 46 15

Fullerton 2,113 cu yds 5 5 90 214 cu yds 5 5 90 7,831 cu yds 70 70 25

Garden Grove 720 tons 33 33 34 360 tons 33 33 34 1,260 tons 33 33 34

Huntington Beach 98 tons 5 75 20 156 tons 5 65 30 3,246 tons 5 85 10

Irvine 300 tons 10 30 60 830 tons 10 20 70 924 tons 30 40 30

La Habra 5 65 30 5 65 30 1 85 14

La Palma 4-5 cu yds 40 30 30 4-5 cu yds 40 30 30 4-5 cu yds 40 30 30

Laguna Beach 685 cu yds 10 30 60 1364 cu yds 10 30 60

Laguna Hills 334.9 tons 25 60 15 219.6 tons 25 70 5

Laguna Niguel 67.7 tons 75 21 4 34.5 tons 75 21 4 285.5 tons 75 21 4

Laguna Woods

Lake Forest

Los Alamitos

Mission Viejo

Newport Beach

Orange

Placentia 1,040 tons 30 40 30
Included with 
Commercial

30 40 30
Included with 
Commercial

25 50 15-25

Rancho Santa Margarita

San Clemente 364 cu yds 2 20 78 273 cu yds 2 20 78 1,080 cu yds 5 45 50

San Juan Capistrano

Santa Ana 2 cu yds 85 12 3 16 cu yds 85 12 3 36.4 cu yds 60 30 10

Seal Beach

Stanton 2 tons 2 tons 8 tons

Tustin

Villa Park

Westminster 510 cu yds 5 5 90 159 cu yds 5 5 90 2,516 cu yds 5 15 80

Yorba Linda

County of Orange

Not Reported

Included with Commercial

ResidentialCommercial Industrial

Not Reported Not Reported

Not Reported

Included with Commercial

1,216.5 tons

16,500 cu yds

Not Reported

2,400 cu yds

Not Reported

Permittee

8,000 tons

Not Reported

761.5 tons

810 tons

Not Reported

919.2 tons (Total for calendar year 2000)

3,811 tons

4,441 tons

  320 cu yds/month, 20% Soil, 40% Leaves, 40% Trash/Debris 
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Table 5.17
Municipal Facilities

Anaheim Hills Golf Course Fire Station No. 8

Anaheim Hills Yard Fire Station No. 9

Anaheim Parking Plant Fire Station No. 10

Arrowhead Pond of Anaheim Fire Training Center

Boysen Park/Urban Foresty Fleet Maintenance

Brookhurst Park La Palma Park

Convention Center Lenair Water Treatment Plant

Dad Miller Golf Course Maxwell Park

Edison Int'l Field of Anaheim Modjeska Park

Facility Maintenance Pearson Park

Fire Station No. 1 Peralta Park 

Fire Station No. 2 Streets & Sanitation No. 28

Fire Station No. 3 Toyon Park

Fire Station No. 4 Twila Reid Park

Fire Station No. 5 Utility Service Center

Fire Station No. 6 Wells, Reservoirs & Pump Stations

Fire Station No. 7 Yorba Park

Municipal Plunge Service Center

Vehicle Maintenance Yard

City Hall Fire Station No. 6

Downtown Community College Lion's Park

Fire Station No. 1 New Corporation Yard

Fire Station No. 2 Old Corporation yard

Fire Station No. 3 Police Department

Fire Station No. 4 Public Golf Course & Country Club

Fire Station No. 5

Police Department/Civic Center Civic Center

City of Cypress

City of Anaheim

City of Brea

City of Buena Park

City of Costa Mesa
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Table 5.17
Municipal Facilities

City Plaza/Dana Point City Hall Del Obispo Community Center

City Hall Public Landscape Division Facility

City Yard Recreation Center

Community Center Streets Division Facility

Corporation Yard Vehicle Maintenance Garage

Fire Station No. 1 Ward Sewage Lift Station

Fire Station No. 2 Water Division Facility

Police Station

Basque Yard Fire Station No. 5

Fire Station No. 1 Fire Station No. 6

Fire Station No. 2 Independence Park

Fire Station No. 3 Main Plant

Fire Station No. 4 Police Department

City Hall Fire Station No. 7

Fire Station No. 2 Municipal Service Center

Fire Station No. 3 Police & Fire Station

Fire Station No. 4 Willowick Golf Course

Fire Station No. 5 Woodbury Park

Fire Station No. 6

19001 Huntington Street Joint Powers Train Center

Beach Maintenance Yard Murdy Fire Station

Beach Maintenance Yard Offices and Garage Park Maintenance Facility

Corporate Yard Park, Tree & Maintenance Facility

D.W. Kiser Corporation Yard Warner Fire Station

Gothard Fire Station Water Operations & Warehouse

City of Garden Grove

City of Huntington Beach

City of Dana Point

City of Fountain Valley

City of Fullerton
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Table 5.17
Municipal Facilities

Alderwood Park Hoeptner Park

Alton Athletic Park Irvine Child Development Center

Animal Care Center Irvine Civic Center

Blue Gum Park Irvine Transportation Center

Bommer Canyon Cattle Camp Meadowwood Park

Brywood Park Northwood Community Park

Canyon Park Operation Support Facility

Carrowood Park Orchard Park

Central Bank (Dog Park) Pepperwood Park

Chaparral Park Pinewood Park

Citrusglen Park Plaza Park

College Park Presley Park

Col. Bill Barber Marine Corps Memorial Park Ranch Park

Comstock Park Rancho Senior Center

Coralwood Park Raquet Club Park

Deerfield Community Park San Carlo Park

Dovecreek Park San Leandro Park

Flagstone Park San Marco Park

Harvard Athletic Park Silkwood Park

Harvard Skate Park Sycamore Park

Heritage Park & Athletic Fields Turtle Rock Community Park & Nature Center

Heritage Park & Aquatics Complex Univ. Community Park Adventure Playground

Heritage Park Child Care Center Valencia Park

Heritage Park Community Center Willows Park

Heritage Park Fine Arts Center Windrow Community Park

Hicks Canyon Park Woodbridge Community Park & Sr. Center

No Identified Facilities

Police Station Public Works Yard

City Yard & Pump Station Dumpster Facility

Walker Well & Pump Station Fire Station No. 2

City Hall Corporate Yard Nursery

No Identified Facilities

Crown Valley Community Park

No Identified Facilities

City of Laguna Woods

City of La Habra

City of La Palma

City of Laguna Hills

City of Laguna Niguel

City of Irvine

City of Los Alamitos
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Table 5.17
Municipal Facilities

No Identified Facilities

Felipe Tennis Complex Montanoso Recreation Center

Marguerite Recreation Center Norman P. Murray Community & Sr. Center

Marguerite Tennis Center Sierra Recreation Center

Mission Viejo Animal Center & Pet Bath World Cup Soccer Center

Mission Viejo Library

Big Canyon Resevoir Newport Beach Lifeguard Office

General Services Yard Newport Beach Police Department

Newport Beach City Hall Utilities Yard

Newport Beach Fire Station

Corporation Yard Police Department

Fire Station No. 1 Water Division (Public Works)

Placentia City Corporation Yard

No Identified Facilities

Maint. Service Fuel Island & Parking Structure Utilities Division Materials Storage Area 

Municipal Golf Course Offices & Garage

City Hall Maintenance Yard

Corporation Yard

Beverly Manor Navy Reservoir (City Owned) on Navy Base

Beverly Manor Resevoir & Well Public Works Yard/Garage

Bolsa Chica Seal Beach Lifeguard Headquarters

First Street Beach Maintenance Shop

City of San Juan Capistrano

City of Santa Ana

City of Seal Beach

City of Orange 

City of Placentia

City of Rancho Santa Margarita

City of San Clemente

City of Lake Forest

City of Mission Viejo

City of Newport Beach
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Table 5.17
Municipal Facilities

10652 Bell Street Orange County Fire Department

Corporate Yard

17855 Santiago Boulevard 10821 Lincoln Street

Corporation Yard

Bryant Ranch Historical House Community Center

City Yard Field House

City Library Police Annex Building

Aliso and Wood Canyons Wilderness Park Yorba Regional Park

Carbon Canyon Park Central Utility Facility

Caspers Wilderness Park Health Care Complex

Craig Regional Park Katella Yard

Laguna Niguel Regional Park South Coastal Operations

Mason Regional Park Fruit Street: Transportation

Mile Square Regional Park Fruit Street: Facility Operations

Irvine Regional Park SA Civic Ctr, Public Offices Complex, Civic Center Garage

Limestone-Whiting Ranch SOC Regional Civic Center, Vehicle Maintenance

O'Neill Regional Park Manchester Complex: Lacy Jail

Peters Canyon Regional Park Sheriff Forensic Sciences Building

Reilly Wilderness Park Sheriff-Coroner Civic Center

Santiago Oaks Regional Park

County of Orange

City of Tustin

City of Villa Park

City of Westminster

City of Yorba Linda

City of Stanton
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Table 5.18 (A)
Environmental Performance Reporting 1996-2001

Permittee New Significant 
Issues

Total Number of 
Facilities With 

Significant
Issues

Existing
Significant

Issues

Total Number of 
Facilities With 

Significant
Issues

New Significant 
Issues

Significant
Issues Resolved 

Existing
Significant

Issues

Total Number of 
Facilities With 

Significant
Issues

New Significant 
Issues

Significant
Issues Resolved 

Existing
Significant

Issues

Total Number of 
Facilities With 

Significant
Issues

New Significant 
Issues

Significant
Issues Resolved 

Existing
Significant

Issues

Total Number of 
Facilities With 

Significant
Issues

New
Significant

Issues

Significant
Issues

Resolved

Existing
Significant

Issues 2000/01

Anaheim 83 24 83 24 68 15 13 1 14 13 12 2 6 6 8

Brea 3 1 3 1 3 1 3 1 1 1

Buena Park 5 1 5 1 4 1 1 1 1 1 1 1 1

Costa Mesa 14 10 14 10 12 2 2 2 2 2 1 1 2 1

Cypress 5 1 5 1 5 1 5 1 2 2 5 1 1 5 1

Dana Point

Fountain Valley 10 3 10 3 2 8 2 8 2 8 8

Fullerton 1 1 1 1 1

Garden Grove 12 10 12 10 1 11 10 11 10 10 1 1 1

Hunt. Beach 27 9 27 9 2 12 17 8 6 11 7 3 8 4 3 5

Irvine 1 1 1 1 1

La Habra 5 1 5 1 2 3 1 3 1 1 2 1 2

La Palma 2 2 2 2 2 2 2

Laguna Beach 4 4 4 4 1 3 3 3 2 1 2

Laguna Hills

Laguna Niguel

Laguna Woods

Lake Forest

Los Alamitos 1 1 1 1 1

Mission Viejo

Newport Beach 5 3 5 3 5

Orange 6 4 6 4 6

Placentia 4 1 4 1 4

Rancho Santa Margarita

San Clemente 1 1 1

S.J. Capistrano 1 2 2

Santa Ana 5 1 5 1 4 1 1 2 1 2 1 2 2

Seal Beach 5 4 5 4 1 1 5 5 5 5

Stanton 5 1 5 1 4 1 1 1 1 1 1 1

Tustin 3 1 3 1 0 3 1 2 1 1 1 1

Villa Park 7 2 7 2 3 4 2 4 2 4 2 4

Westminster 5 1 5 1 4 1 1 1

Yorba Linda 2 1 2 1 0 2 1 2 1 2 1 1 1

County of Orange 28 10 28 10 3 23 8 6 7 1 1 1 6 10 10

Total 244 94 244 98 10 158 96 58 3 25 74 46 2 29 47 30 22 * 28 41

= Facilities meet all Environmental Performance Reporting Criteria

2000/20011996/1997 1997/1998 1998/1999 1999/2000

*  4 Significant Issues were not reported in 99/00 (Anaheim, 3, and Cypress, 1) 
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Table 5.18 (B)
 2000/01 Environmental Performance Report Significant Issues Action Plan Updates

Location Significant Issue Type Of Control ACTION 1 ACTION 2 ACTION 3 START DATE END DATE Action Plan Complete & Revised End Date

Boysen Park/Urban Forestry Waste Storage Non-structural Purchase containers 12/1/97 12/31/01 No - 12/31/01

La Palma Park Waste Storage Non-structural Purchase containers 12/1/97 12/31/01 No - 12/31/01

Streets & Sanitation #28 Material Storage Structural Install clarifier for Asphaltt/Dirt storage area 11/24/97 6/30/02
No - 6/30/02

Permanent metal roof to be installed instead 
of clarifier.

General Stormwater Runoff Structural
Install Clarifier for General Stormwater 

Runnoff
11/24/97 6/30/02

No - 6/30/02
Catch basin filter to be installed instead of 

clarifier.

Utility Service Center Waste Storage Non-structural
Evaluate feasibility of providing covered 

storage for hazardous waste
11/1/01 5/1/02 New

Material Storage Non-structural
Determination if stormwater runoff from 

material storage areas contain high levels of 
sediments or other "contaminants"

11/1/01 5/1/02 New

Wells, Reservoirs and Pumpstations Spills Outside Containment Non-structural
Investigate the feasibility of providing 

additional containment for entire tank system 
including piping.

11/1/01 5/1/02 New

Yorba Park Waste Storage Non-structural Purchase containers 12/1/97 12/31/01 No - 12/31/01

Service Center General Stormwater Runoff Non-structural
Design Project-Additional asphalt paving, 

storm drain catch basins and lighting facilities
5/1/02 10/1/02 New

Vehicle Maintenance Yard Small Spills Structural Construct Berm 5/1/98 No Date Reported No - Specifics under review

New Corporation Yard Material Storage Structural Develop industrial waste system 12/1/00 12/15/00 Yes

Material Storage Structural
Place permanent covers over outdoor 

material storage areas
Request informal quotes from 3 

manufacturers
Award Contract 3/1/02 6/30/02 New

Old Corporation Yard Small & Large Spills Structural
Construct roof for paint cleaning area & 

fence
No Date Reported 10/1/00 Yes - Ongoing

Corporation Yard Waste Storage Structural Provide covered storage area for paint 2/1/98 1/1/01 Yes

Leakage from Fluid Transfer Areas Structural
Construct berm around perimeter of fluid 

storage area
11/1/00 1/1/01

Yes - Drum leak containment system 
purchased

Small Spills Non-structural Relocate landscape equipment to cover 2/1/98 8/1/00 Yes

Material Storage Structural Install roof over storage area 9/1/98 7/1/02

No - 7/1/02
Runoff berms placed at base of stroage bins - 

canopy more than likely to be funded fiscal 
year 2001-02

Vehicle/Equipment Washing Non-structural Increase frequency of vehicle maintenance 9/1/00 Ongoing Yes - Ongoing

Leakage from Storage Containers Structural Install berm around fluid drums in garage 9/1/00 9/30/00 Yes

Fire Station #2 Material Storage Structural Install Clarifier and roof cover 10/1/99 10/1/99 Yes - Facility relocated 12/99

City Yard Material Storage Structural Install Clarifier and roof cover 4/1/98 10/1/98 Yes - Facility relocated 12/99

Equipment/Vehicle Washing Structural Install Clarifier and roof cover 4/1/97 10/1/98 Yes - Facility relocated 12/99

Waste Storage Structural Install Clarifier and roof cover 4/1/98 10/1/98 Yes - Facility relocated 12/99

Leakage from Fluid Transfer Areas Structural Install Clarifier and roof cover 4/1/97 10/1/98 Yes - Facility relocated 12/99

Small Spills Structural Install Clarifier and roof cover 6/1/98 6/1/99 Yes - Facility relocated 12/99

Material Storage Structural Install Clarifier and roof cover 6/1/98 10/1/98 Yes - Facility relocated 12/99

Vehicle/Equipment Washing Structural Install roof 6/1/98 6/1/99 Yes - Facility relocated 12/99

City of Anaheim

City of Brea

City of Buena Park

City of Costa Mesa

City of Cypress

City of Dana Point - No Exisitng Significant Issues

City of Fountain Valley - No Existing Significant Issues
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Table 5.18 (B)
 2000/01 Environmental Performance Report Significant Issues Action Plan Updates

Location Significant Issue Type Of Control ACTION 1 ACTION 2 ACTION 3 START DATE END DATE Action Plan Complete & Revised End Date

City Hall Small Spills Structural Replace generator TBD 12/22/05 No -12/22/25

19001 Huntington Street Waste Storage Structural
Construct Roof For Fluoride Bulk Storage 

Area
1/1/98

12/1/1998 (Pending 
funding)

Yes - Action item is being deleted. Tanks are 
equipped with secondary containment, all 
stormwater runoff has been eliminated.

Waste Storage Structural Relocate and construct covered storage area 1/1/00
12/1/01 (Funding 

needed)

No - 12/1/01
Project is contingent on Water Master Plan 

reservoir improvements,

Civic Center (& Police Dept.) Waste Storage Structural Construct roof and berm Add lids on bins 10/1/01 In Progress No - in progress

Vehicle/Equipment Washing Structural Construct vehicle washing bay N/A N/A

Yes - Item deleted. Contractor pressure 
washing vehicles with less than 2 gallons per 
car. Wash water reduced or virtually 
eliminated.

Joint Powers Train Center Waste Storage Structural Construct Roof Revised - Bins equipped with sealable lids 12/1/98 12/1/99 No

Waste Storage Non-structural Provide spill clean up materials 11/15/97 On going Yes - Ongoing

Park Maintenance Facility Waste Storage Structural Construct berm 11/15/97 7/1/02
No - 7/1/02

City is evaluating other alternatives, including 
constructing a roof

Large Spills Structural Construct roof 11/15/97 On going No - Pending funding

Public Works Yard Equipment/Vehicle Washing Structural Install clarifier at wash rack 4/1/02 7/1/02 No - 7/1/02

Waste Storage Structural Install oil/water separator at shop 4/1/02 7/1/02 No - 7/1/02

City Hall & Corporate Yard Equipment/Vehicle Washing Non-structural Identify Improvements  needed
Design structural controls (clarifier, settling 

basin, drain to sewer)
Install structural controls 7/1/00 6/31/02 No - 6/30/02

Fire Station Two Equipment/Vehicle Washing Non-structural Identify Improvements  needed 1/1/99 7/1/03

No - 7/1/03
Vehicles are being washed at a separate 

facility while consultant designs system and 
until construction is completed

Nursery Material Storage Non-structural Identify Improvements  needed 1/1/99 10/1/00 Yes

Utilities Division Materials Storage Area Material Storage Structural
Construct Retention Berm around Asphalt, 
Sand, Road Base, and Excavation storage 

bins
Tarpaulin Cover 9/4/01 9/26/01 New

City of Fullerton - No Exisitng Significant Issues

City of Garden Grove

City of Huntington Beach

City of Irvine - No Existing Significant  Issues

City of Los Alamitos - No Existing Significant Issues

City of La Habra

City of La Palma - No Existing Significant Issues

City of Laguna Beach

City of Laguna Hills - No Existing Significant Issues

City of Laguna Niguel -  No  Existing Significant Issues

City of Laguna Woods - No  Existing Significant Issues

City of Lake Forest - No Existing Significant Issues

City of Mission Viejo - No  Existing Significant Issues

City of Newport Beach - No  Existing Significant Issues

City of Orange - No Existing Significant Issues

City of Placentia - No Existing Significant Issues

City of Rancho Santa Margarita - No  Existing Significant Issues

City of San Clemente
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Table 5.18 (B)
 2000/01 Environmental Performance Report Significant Issues Action Plan Updates

Location Significant Issue Type Of Control ACTION 1 ACTION 2 ACTION 3 START DATE END DATE Action Plan Complete & Revised End Date

City Hall Maintenance Yard (Public 
Works/Utility Yard) Material Storage Structural

Design & installation of overhead covers for 
asphalt storage area

FY 01-02 6/30/02 New

Leakage from Fluid Transfer Areas Structural
Design & installation of overhead covers for 

fuel pumps
FY 01-02 6/30/02 New

Corporation Yard Material Storage Structural Construct a roof & containment berm Train employees 1/5/98 Ongoing
Yes - Training Ongoing/Material relocated to 

covered area and placed in containment

Leakage from Fluid Transfer Areas Structural
Move drums to covered area & add 

containment berms
Train employees 1/1/00 Ongoing

Yes - Training Ongoing/Chemical Transfer 
areas  relocated to covered area and placed 

in containment

Beverly Manor Material Storage Structural Construct a containment berm & roof 11/15/97 7/1/00 Yes

Leakage from Fluid Transfer Areas Structural Construct a containment berm 11/15/97 7/1/00 Yes

Bolsa Chica Material Storage Structural Construct a containment berm & roof 11/15/97 7/1/00 Yes

Public Works Yard/Garage Leakage from Fluid Transfer Areas Structural Remove underground storage tanks 11/15/97 1/1/99 Yes

Seal Beach Lifeguard Headquarters Leakage from Fluid Transfer Areas Structural Construct Containment Berm Train Personnel 1/1/98 7/1/98 Yes

10652 Bell Street Material Storage Non-structural Increase inspections of storage area Train employees 11/15/97 On going
No - Enclosed storage pad with block on 

three sides and placed concrete on  half of 
storage floor

Corporate Yard Waste Storage Structural Temporarily use sandbags as berms 
Design/install canopy;  Obtain wastewater 

discharge permit for wash rack discharge to 
sanitary sewer

7/1/00 7/1/01 Yes

17855 Santiago Boulevard Equipment/Vehicle Washing Structural
Construct a containment berm, remove 

pump
Reduce size of on-site storage containers 1/1/98 1/1/05

No -  1/1/05
Still need berm

Leakage from Fluid Transfer Areas Structural Remove gasoline pump, install clarifier
Construct a containment berm, effluent to 

sewer
1/1/99 1/1/02

No - 1/1/02
Pump and tank removed

Waste Storage Structural Construct a containment berm & roof 1/1/99 1/1/02 No - 1/1/02

18021 Lincoln Street Waste Storage Structural Cover waste bins 1/1/00 12/1/00 No - 12/1/00

City Yard Small & Large Spills Structural Construct a containment berm 5/1/02 6/1/02
No-Construction delayed due to adjacent 

building remodel

Small & Large Spills Non-structural Purchase spill clean up materials Train employees, inspect daily, sweep 10/3/97 On going Yes - On going

Fruit Street: Transportation Small & Large Spills Non-structural Purchase spill kit 10/26/01 11/30/01 New

Katella Yard Waste Storage Non-structural Supervisor retrain staff Ensure sufficient amount of collection barrels 11/9/01 11/30/01 New

Equipment/Vehicle Washing Non-structural Sweep parking lots as needed Dry season berm on sweeper debris bin Regulate watering and fertilizing practices 11/13/01 Ongoing New

Los Pinos Conservation Camp Small & Large Spills Non-structural Purchase Spill Kits 12/1/01 On going New

Manchester Complex: Lacy Jail Equipment/Vehicle Washing Non-structural Relocate wash site 1/1/02 12/1/02 New

Material Storage Structural
Reseal overflow subcontainer to prevent 

water seepage
Hire vendor to reseal 8/6/01 1/1/02 New

O'Neill Regional Park  Small & Large Spills Structural Place Concrete berm to contain fuel spill 11/1/01 2/1/01 New

Equipment/Vehicle Washing Structural
Create vehicle wash area with runoff basin 

drain to shower system
Unknown Unknown New

Waste Storage Structural
Place  asphalt berm to retain spills from 

trailor septic tank spills
Install a drain to sewer when park is 

connected
12/1/01 1/1/02 New

Sheriff-Coroner Civic Center Equipment/Vehicle Washing Structural
Write procedures for main jail maintenance 

crew
1/1/02 4/1/02 New

City of San Juan Capistrano 

City of Santa Ana - No Existing Significant Issues

City of Seal Beach - No Existing Significant Issues

City of Yorba Linda

County of Orange

City of Stanton

City of Tustin - No Existing Significant Issues

City of Villa Park

City of Westminster - No  Existing Significant Issues
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Table 5.19
Household Hazardous Waste Management Activities

Aliso Viejo

Anaheim No ---------- No Report ---------- Yes

Brea No ---------- No ---------- Yes

Buena Park No ---------- July 2001 - June 2003 ---------- Yes

Costa Mesa Yes Roundups July 2000 - July 2001 Household Hazardous Waste Yes

Cypress No ---------- July 2000 - July 2001 ---------- Yes

Dana Point No ---------- July 2000 - July 2001 ---------- Yes

Fountain Valley No Drop Off Location July 1997 - June 2002 Household Hazardous Waste Yes

Fullerton No ---------- July 1997 - July 2001 ---------- Yes

Garden Grove Yes Door to Door July 2000 - June 2003 Used Oil Yes

Huntington Beach No ---------- July 2000 - June 2001 ---------- Yes

Irvine No ---------- July 2000 - July 2001 ---------- Yes

La Habra Yes Drop Off Location July 2000 - June 2003 Household Hazardous Waste Yes

La Palma No ---------- No ---------- Yes

Laguna Beach Bi-annually Door to Door July 1999 - June 2001 Household Hazardous Waste Yes

Laguna Hills No ---------- July 1997 - July 2003 ---------- Yes

Laguna Niguel No ---------- July 2000 - July 2001 ---------- Yes

Laguna Woods July 1999 - June 2002

Lake Forest Yes Roundups June 1997 - June 2004 Household Hazardous Waste Yes

Los Alamitos No ---------- No ---------- No

Mission Viejo Yes Drop Off Location July 2000 - June 2003 Household Hazardous Waste Yes

Newport Beach No ---------- No ---------- Yes

Orange Yes Used Oil Pick-Up July 2000 - July 2001 Used Oil Yes

Placentia Yes Drop Off Location July 2000 - July 2001 Household Hazardous Waste Yes

Rancho Santa Margarita

San Clemente No ---------- May 2001 - May 2006 ---------- Yes

San Juan Capistrano No ---------- No ---------- Yes

Santa Ana Yes Drop Off Location January 2000 - July 2002 Used Oil Yes

Seal Beach No ---------- July 1997 - July 2002 ---------- Yes

Stanton No ---------- July 2000 - July 2001 ---------- Yes

Tustin No ---------- July 1997 - July 2002 ---------- Yes

Villa Park No Report

Westminster No ---------- June 1997 - June 2000 ---------- Yes

Yorba Linda No ---------- No ---------- Yes

County of Orange Operate Collection Centers Drop Off Location June 2000 - June 2003 Household Hazardous Waste Yes

Types of Materials Collected Does The City Refer Residents to 
the County Collection Centers?

Does The City Collect 
Household Hazardous 

Waste?
Permittee City Household Hazardous 

Waste Examples
Does the City Have or 

Participate in a Used Oil Grant?
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Table 5.20
2000/01 Integrated Waste Management

 Household Hazardous Waste Program Collection Totals

Collection Center Waste Volumes Collected (pounds)
Category Type Of Waste Anaheim Huntington Beach Irvine San Juan Capistrano

1. Flammable Flammable Solid/Liquid 144,044 153,135 82,343 67,800
   & Poison Bulked Flammable Liquids 0 0 0 0

Oil-Base Paint 184,273 180,779 106,513 86,558
Poison (Excl aerosols) 39,006 31,118 20,326 16,000
Reactive & Explosive 10 10 0 0
Subtotal 367,333 365,042 209,182 170,358

2. Acid Inorganic Acid 4,200 4,319 2,611 2,000
Organic Acid 4,600 5,000 1,200 1,400
Subtotal 8,800 9,319 3,811 3,400

3. Base Inorganic Base 1,213 919 811 600
Organic Base 5,613 6,800 3,200 4,000
Subtotal 6,826 7,719 4,011 4,600

4. Oxidizer Neutral Oxidizer 613 1,119 611 600
Organic Peroxides 10 10 10 10
Oxidizing Acid 200 0 0 0
Oxidizing Base 200 200 200 400
Subtotal 1,023 1,329 821 1,010

5. PCB -containing PCB Containing Paint 0 0 0 0
Other PCB Waste 0 0 0 0
Subtotal 0 0 0 0

6. Aerosol Corrosive Aerosols 400 1,200 200 200
Flammable Aerosols 26,525 34,249 14,516 11,400
Poison Aerosols 2,200 3,200 1,600 1,200
Subtotal 29,125 38,649 16,316 12,800

7. Reclaimable Antifreeze 23,324 27,192 14,825 6,775
Car Batteries 83,960 121,360 53,640 41,600
Fluorescent Bulbs 886 352 274 138
Latex Paint 158,211 183,982 129,293 85,000
Motor Oil/Oil Products 187,459 162,386 84,261 54,825
Oil Filters 4,600 3,000 2,000 1,200
Mercury (Metallic) 10 10 20 20
Subtotal 458,450 498,282 284,313 189,558

8. Other Medical Waste 0 0 0 0
Household Batteries 2,150 1,800 2,280 500
Other 3,424 32,741 22,682 10,400
Subtotal 5,574 34,541 24,962 10,900

9. Asbestos 0 0 0 100
Subtotal 0 0 0 100

Collection Center Totals 877,131 954,881 543,416 392,726

Grand Total Collected 2,768,154
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Table 5.21
Permittee Household Hazardous Waste Program Collection Efforts

1. Flammable Flammable Solid/Liquid 0 0 0 6,934 200 2,710 15,940 1,788 5,027 612

   & Poison Bulked Flammable Liquids 0 0 0 0 0 510 0 0 810 0

Oil-Base Paint 0 0 0 8,902 332 8,840 16,975 8,000 32,900 876

Poison (Excl aerosols) 0 0 0 221 0 300 1,094 697 3,259 3

Reactive & Explosive 0 0 0 0 0 0 0 0 0 0

Subtotal 0 0 0 16,057 532 12,360 34,009 10,485 41,996 1,491

2. Acid Inorganic Acid 0 0 0 234 0 340 664 162 713 8

Organic Acid 0 0 0 0 0 0 0 0 155 0

Subtotal 0 0 0 234 0 340 664 162 868 8

3. Base Inorganic Base 0 0 0 269 0 450 1,013 159 795 43

Organic Base 0 0 0 30 0 0 113 0 0 6

Subtotal 0 0 0 299 0 450 1,126 159 795 49

4. Oxidizer Neutral Oxidizer 0 0 0 4 0 60 9 0 0 1

Organic Peroxides 0 0 0 15 0 10 266 4 4 1

Oxidizing Acid 0 0 0 42 0 0 136 7 146 9

Oxidizing Base 0 0 0 27 0 60 59 79 90 3

Subtotal 0 0 0 88 0 130 470 90 240 14

5. PCB -containing PCB Containing Paint 0 0 0 0 0 0 0 0 0 0

Other PCB Waste 0 0 0 0 0 0 0 0 0 0

Subtotal 0 0 0 0 0 0 0 0 0 0

6. Aerosol Corrosive Aerosols 0 0 0 21 0 0 208 43 108 1

Flammable Aerosols 0 0 0 655 19 750 1,032 460 1,578 45

Poison Aerosols 0 0 0 172 4 0 503 0 143 8

Subtotal 0 0 0 848 23 750 1,743 503 1,829 54

7. Reclaimable Antifreeze 128 0 0 788 24 765 688 0 826 104

Car Batteries (Avg 30 Lbs) 177 0 0 1,935 460 3,960 3,109 4,000 7,413 414

Fluorescent Bulbs 0 0 0 0 0 0 0 0 0 0

Latex Paint 0 0 0 10,838 1,794 3,536 26,116 9,260 23,840 1012

Motor Oil/Oil Products (1 gal = 8.34 Lbs) 29,586 30,500 94,325 7,675 791 2,295 3,324 3,385 7,976 6288

Oil Filters (Avg 1 Lbs) 967 1,023 3,692 106 0 0 30 0 0 193

Mercury (Metallic) 0 0 0 0 0 5 0 1 9 0

Subtotal 30,858 31,523 98,017 21,342 3,069 10,561 33,267 16,646 40,064 8,011

8. Other Medical Waste 0 0 0 0 0 0 0 0 0 0

Household Batteries 0 0 0 43 0 0 204 90 53 0

Other 0 1,127 0 0 0 1,100 0 445 1,377 0

Subtotal 0 1,127 0 43 0 1,100 204 535 1,430 0

9. Asbestos 0 0 0 0 0 0 0 13 0 0

Collection Center Totals 30,858 32,650 98,017 38,911 3,624 25,691 71,483 28,593 87,222 9,627

Grand Total Collected 426,676

Category 1-7(Latex Paint)
Referred citizens to approved
dump centers for proper
disposal

Category Mission Viejo PlacentiaLa Habra
(temporary event)

Type Of Waste Costa MesaGarden Grove Santa AnaOrange

Oil Collection HHW Roundup/Event

Laguna Beach Lake ForestFountain Valley
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Table 5.22
Permittee Fertilizer Application

Nitrogen Phosphorous Potassium N(lbs) P(lbs) Yes No

Anaheim Best Turf Super 3150 16 6 8 504 189 X
Nitro King 100 33 10 19 33 10 X
Turf Partner 200 15 4 6 30 8 X
Nitro King 300 37 0 0 111 0 X
Nitra King 5400 22 3 9 1188 162 X
Turf Supreme 7680 16 6 8 1228.8 460.8 X
Nitra King 5580 22 3 9 1227.6 167.4 X
Sul Ammonium 450 21 0 0 94.5 0 X
Ammonia Nitrate 1254 34 0 0 426.36 0 X
Grow Power 200 5 3 1 10 6 X
Grow Power Plus 350 5 3 1 17.5 10.5 X
Best Tri-Kote 800 42 0 0 336 0 X
Scotts Fertilizer 525 32 3 10 168 15.75 X
Scotts Fairway 100 36 3 7 36 3 X
Nutriculture 365 10 20 30 36.5 73 X
Scotts Fairway 100 30 3 9 30 3 X
Scotts Starter 650 19 25 5 123.5 162.5 X
Nutriculture 125 28 8 18 35 10 X
Best Cote 37370 15 5 17 5605.5 1868.5 X
Scotts Greens 500 26 4 12 130 20 X
Scotts Greens/Fung II 490 14 3 3 68.6 14.7 X
Plant Marvel 5325 28 8 18 1491 426 X
Parx IBDY 600 25 4 8 150 24 X
Calcium Nitrate 2700 15 0 0 405 0 X
Nitra King 8190 22 3 9 1801.8 245.7 X
Best Starter 550 6 20 20 33 110 X
Pollyon 1700 0 0 46 0 0 X
Lesco Pro Turf 6230 21 7 14 1308.3 436.1 X
Lesco Pro Emerg. 38950 19 3 7 7400.5 1168.5 X
Best 150 16 6 8 24 9 X
Lesco Pro Turf 800 5 0 26 40 0 X
Lesco Pro Turf 14300 25 4 11 3575 572 X
Lesco Potassium 8.5 gals 0 0 25 0 0 X
Scotts Fertilizer 100 28 5 12 28 5 X
Scotts Fertilizer 350 14 3 14 49 10.5 X
Lesco Pro Turf 300 19 0 19 57 0 X
Lesco Novex 500 18 2 18 90 10 X
Lesco Pro Turf 3800 21 7 13 798 266 X
Turf Supreme 2000 16 6 8 320 120 X
Nitra King 200 22 3 9 44 6 X
Sul Ammonium 600 21 0 0 126 0 X
Best Fertilizer 600 21 0 0 126 0 X
Best 16-6-8 400 16 6 8 64 24 X
Calcium Nitrate 200 20 0 0 40 0 X
Ammonium 200 22 0 0 44 0 X
Gro-Power 100 0 0 0 0 0 X

29454.46 6616.95
Brea Turf Royale 5000 21 7 14 1050 350 X

Best with Trimek 1000 16 6 8 160 60 X
Best Super From 400 9 9 9 36 36 X

1246 446
Buena Park Turf Supreme 271161 16 6 8 43385.76 16269.66 N/A N/A

43385.76 16269.66
Costa Mesa Turf Royale 1000 21 7 14 210 70 X

Turf Supreme 10000 16 6 8 1600 600 X
Sulfur Coat Urea 500 31 0 0 155 0 X
Ammonia Nitrate 1000 34 0 0 340 0 X
Best 15-15-15 1000 15 15 15 150 150 X
Best 25-5-5 8000 25 25 25 2000 2000 X
Milorganite 6-2-0 10000 6 2 0 600 200 X

5055 3020
Cypress Turf Royal 750 21 14 7 157.5 105 X

157.5 105

Permittee Brand Name Amount
Applied (lbs)

NPK Analysis Estimated?
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Table 5.22
Permittee Fertilizer Application

Nitrogen Phosphorous Potassium N(lbs) P(lbs) Yes No
Permittee Brand Name Amount

Applied (lbs)

NPK Analysis Estimated?

Dana Point Best 16-6-8 20000 16 6 8 3200 1200 X
Calcium Nitrate 4000 16 6 8 640 240 X
Ammonium 4000 22 0 0 880 0 X
Gro-Power 4000 0 0 0 0 0 X

4720 1440
Fountain Valley Best/Triple 15 75 15 15 15 11.25 11.25 X

Greenway Biotech Pro 
Golf

12000 16 8 4 1920 960 X

Best/Super Turf 3750 25 5 5 937.5 187.5 X
2868.75 1158.75

Fullerton Turf Supreme 2200 16 6 8 352 132 X
352 132

Garden Grove Best 6-20-20 Preplant 1500 6 20 20 90 300 X
Best Turf Supreme 16000 16 6 8 2560 960 X
Best Nitra King 8000 22 3 9 1760 240 X
Agriform 20-10-5 92 20 10 5 18.4 9.2 X
Best Super Turf 6000 20 5 5 1200 300 X

5628.4 1809.2
Huntington Beach Super Iron 3350 9 9 9 301.5 301.5 X

Turf Supreme & Trimac 300 16 6 8 48 18 X
Scott Pro Turf 55000 36 3 7 19800 1650 X
Nitraking 10000 22 3 9 2200 300 X
Turf Supreme 49400 16 6 8 7904 2964 X
Calcium 800 15 5 0 120 40 X

30373.5 5273.5
Irvine Ammonium Nitrate 10,200 37 0 0 3774 0 X

Ammonium Nitrate 18600 34 0 0 6324 0 X
Ammonium Sulphate 80500 21 0 0 16905 0 X
Best Turf Supreme 102600 16 8 8 16416 8208 X
Gro-More 45 20 20 20 9 9 X
Pre-M Plus Fertilizer 800 0 0 7 0 0 X
Sulphur Coated Urea 47000 39 0 0 18330 0 X
Triple 20 15 20 20 20 3 3 X
Triple 9 11150 0 9 9 0 1003.5 X
Sequester Fe 13.2% 2.5 0 0 0 0 0 X
FeRROMEC 12.75 15 0 0 1.9125 0 X

61762.913 9223.5
La Habra Best Turf Supreme 16-6-8 3000 16 6 8 480 180 X

Best Nitraking 22-3-3 1000 22 3 3 220 30 X
BestTurf Supreme 16-68 
w/ trimmer

500 16 6 8 80 30 X

Turf Supreme 3700 16 6 8 592 222 X
16-6-8 120 16 6 8 19.2 7.2 X
Organic Mulch 1,253 yards N/A N/A N/A X
BestTurf Supreme 2350 16 6 8 376 141 X
Best Tri-Cote Sulfur 
Coated Urea

2300 42 0 0 966 0 X

2733.2 610.2
La Palma Supreme Turf (Best Cote) 8,000 20 10 10 1600 800 X

1600 800
Laguna Beach Nitro King (Turf) 2350 16 16 8 376 376 X

Turf Supreme 2350 16 16 8 376 376 X
Gro-More 200 20 20 20 40 40 X
Gro-Power 300 16 6 8 48 18 X

840 810
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Table 5.22
Permittee Fertilizer Application

Nitrogen Phosphorous Potassium N(lbs) P(lbs) Yes No
Permittee Brand Name Amount

Applied (lbs)

NPK Analysis Estimated?

Laguna Hills Ammonium Sulfate 12000 21 0 0 2520 0 X
Pro Balance 9000 15 15 15 1350 1350 X
Nitra King 12000 22 3 5 2640 360 X
Turf Gold 2000 21 3 5 420 60 X
Turf Supreme 6000 16 6 8 960 360 X
Sulfurcoated Urea 2000 37 0 0 740 0 X
Best Tabs 345 20 10 5 69 34.5 X
Soil Buster 18000 2 5 2 360 900 X
Roots 66 gals 0 2 4 0 11 X
Plus Trimeo 2000 16 6 8 320 120 X

9379 3195.5
Laguna Niguel Super Turf 11300 20 10 10 2260 1130 X

Best 28200 16 6 8 4512 1692 X
Ammonium Sulfate 50737 21 0 0 10654.77 0 X
Turf Gold 16305 22 5 5 3587.1 815.25 X
Nitra King 41398 22 3 9 9107.56 1241.94 X
Ammonium Nitrate 750 34 0 0 255 0 X
Grow Power 82646 6 2 4 4958.76 1652.92 X

35335.19 6532.11
Laguna Woods Best Turf Supreme 4000 16 6 8 640 240 X

Best 15 15 15 1500 15 15 15 225 225 X
865 465

Lake Forest Turf Supreme 180000 16 6 8 28800 10800 X
28800 10800

Los Alamitos Scotts 26-4-4 w/ 24D 
Fertilizer

N/A 26 4 4 N/A N/A

Best 2,000 25 5 5 500 100
500 100

Mission Viejo Grow Power 8000 5 3 1 400 240 X

Best Sulfate of Ammonium 113236 21 0 0 23779.56 0 X

Best Nitra King 171274 22 3 9 37680.28 5138.22 X
Best Fairway 36 1000 24 4 8 240 40 X
Best Super Iron 52200 9 9 9 4698 4698 X
Best Triple Pro 600 15 15 15 90 90 X
Best Turf Supreme 17000 16 6 8 2720 1020 X
Best Polyon 2000 42 0 0 840 0 X
Best Soil Buster 24500 2 5 0 490 1225 X

70937.84 12451.22
Newport Beach

Orange Turf Supreme 3750 15 6 8 562.5 225 X
Nitro King 2150 21 7 14 451.5 150.5 X
Best 400 16 6 8 64 24 X

1078 399.5
Placentia Turf Supreme 10000 16 6 8 1600 600 X

Nitra King 2000 22 3 9 440 60 X
Super Turf 2000 25 5 5 500 100 X

2540 760
Rancho Santa 

Margarita
San Clemente Nitra Turf 4000 22 3 9 880 120 X

Turf Supreme 4640 16 6 8 742.4 278.4 X
Ammonium Sulfate 2100 21 0 0 441 0 X
Super Iron 2200 9 9 9 198 198 X
Pro Green 6000 12 4 6 720 240 X
Potassium Nitrate 1000 13.75 0 46 137.5 0 X
Calcium Nitrate 2800 15.5 0 0 434 0 X
Ferrous Sulfate 400 0 0 0 0 0 X
Urea 300 34 0 0 102 0 X
Lesco 22-5-7 2000 22 5 7 440 100 X
Scotts 34-00 8000 34 0 0 2720 0 X

6814.9 936.4

No Report

No Report
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Table 5.22
Permittee Fertilizer Application

Nitrogen Phosphorous Potassium N(lbs) P(lbs) Yes No
Permittee Brand Name Amount

Applied (lbs)

NPK Analysis Estimated?

San Juan Capistrano 0-16-9 11 gal 0 16 9 0 14.7 X
20-20-20 63 20 20 20 12.6 12.6 X
Ammonium Nitrate 2800 34 20 20 952 560 X
Iron 45 gal n/a n/a n/a X
Nitroform 357 38 0 0 135.66 0 X
Turf Mark 22 gal n/a n/a n/a X
Urea 4147 46 0 0 1907.62 0 X
Turf Supreme 36000 16 6 8 5760 2160 X
Ammonium Sulfate 6000 21 0 0 1260 0 X

8927.62 2160
Santa Ana Turf Supreme 67050 16 8 8 10728 5364 X

Ammonium Sulfate 12600 20 0 0 2520 0 X
Nitra King 26550 22 3 9 5841 796.5 X
Sulfur Coated Urea 4400 42 0 0 1848 0 X
Soil Buste Gypsum 5600 N/A N/A N/A X

20937 6160.5
Seal Beach Super Turf 2000 25 5 5 500 100 X

500 100
Stanton Best Ammonium Sulfate 3500 21 0 0 735 0 X

Best Turf Supreme 3500 16 6 8 560 210 X
1295 210

Tustin Calcium Nitrate 2560 15 0 0 384 0 X
Growth Product 3000 30 6 6 900 180 X
Lesco 13000 16 6 8 2080 780 X
Lesco 13000 21 7 14 2730 910 X
Lesco 12000 13 13 13 1560 1560 X

7654 3430
Villa Park

Westminster Super Turf 2050 16 8 4 328 164 X
Rose Food 125 9 9 9 11.25 11.25 X
Weed Control Lawn Food 1000 12 4 4 120 40 X

459.25 215.25
Yorba Linda 39-0-0 3000 39 0 0 1170 0 X

46-0-0 4300 46 0 0 1978 0 X
21-7-14 3250 21 7 14 682.5 227.5 X
9-9-9 11 2100 9 9 11 189 189 X
Turf Supreme 47000 16 6 8 7520 2820 X
Nitra King 9000 22 3 9 1980 270 X
34-0-0 6000 34 0 0 2040 0 X
Super Iron 4000 9 9 9 360 360 X
20-20-20 5000 20 20 20 1000 1000 X
Triple Pro 1000 15 15 15 150 150 X
Bests 16-6-8 2800 16 6 8 448 168 X
Calcium Nitrate 6000 15 0 0 900 0 X
Triple Twelve 8000 12 12 12 960 960 X
Scott's 7000 22 10 10 1540 700 X
Turf Supreme 12000 40 10 10 4800 1200 X
Turf Supreme 12000 10 8 15 1200 960 X

26917.5 9004.5
County of Orange GB Starter Fertilizer 500 25 5 5 125 25 X

Starter Fertilizer 150 6 20 20 9 30 X
Turf Royale Fertilizer 17750 21 7 14 3727.5 1242.5 X
Turf Supreme 56300 16 6 8 9008 3378 X
Super Turf 15000 25 5 5 3750 750 X
Crown Royale 750 15 15 15 112.5 112.5 X
Super Iron Plant Food 750 9 9 9 67.5 67.5 X
Ortho Rose Pride Sys 12 8 12 4 0.96 1.44 X
Agri Form Tablets 67 20 10 5 13.4 6.7 X
Super Thrive 1 gal N/A N/A N/A X
Calcium Nitrate 300 15 0 0 45 0 X
Cocoa Mulch 30 cu ft 3 1 3 X

16858.86 5613.64

429,977 110,248

No Report
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Table 5.23 
Acreage of Fertilizer Application 

Anaheim 90

Brea 75

Buena Park 166

Costa Mesa 200

Cypress 3.5

Dana Point 50

Fountain Valley 200

Fullerton 50

Garden Grove 160

Huntington Beach 521

Irvine 660

La Habra 136

La Palma 30

Laguna Beach 30

Laguna Hills 125

Laguna Niguel 151

Laguna Woods 5

Lake Forest 175

Los Alamitos 27

Mission Viejo 950

Newport Beach No Report

Orange 188.38

Placentia 140

Rancho Santa Margarita 0

San Clemente 242

San Juan Capistrano 82

Santa Ana 70

Seal Beach 14

Stanton 16

Tustin 43

Villa Park No Report

Westminster 18

Yorba Linda 380

County of Orange 480

Total 5,477.88

Permittee
Land treated with 

fertilizers?
(in acres)
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Table 5.24 
Permittee Determination of Application Rates

City Personnel 
(%) Contractor (%) Both (%)

City
Personnel

(%)

Contractor
(%) Both (%)

Anaheim 100 100

Brea 100 100

Buena Park 100 100

Costa Mesa 100 15 85

Cypress 100 100

Dana Point 100 100

Fountain Valley 100 100

Fullerton 90 10 90 10

Garden Grove 85 15 75 25

Huntington Beach 100 100

Irvine 100 50 50

La Habra 100 100

La Palma 100 100

Laguna Beach 100 100

Laguna Hills 100 100

Laguna Niguel 100 100

Laguna Woods 100 100

Lake Forest 50 50 100

Los Alamitos 100 100

Mission Viejo 100 100

Newport Beach

Orange 100 100

Placentia 100 100

Rancho Santa Margarita

San Clemente 100 100

San Juan Capistrano 75 25 100

Santa Ana 75 25 75 25

Seal Beach 100 100

Stanton 100 100

Tustin 85 15 40 60

Villa Park

Westminster 100 100

Yorba Linda 95 5 100

County of Orange 100 100

Permittee

No Report No Report

No Report No Report

No Report No Report

Determines application rates or timing Determines application methods
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Table 5.25
Fertilizer Compatibility and Organic/Slow Release Use

Yes No 1-3x per year > 3x per 
year

Other:
(specify) Yes Yes No

Anaheim X X X X

Brea X X

Buena Park X X

Costa Mesa X X X X

Cypress X X X

Dana Point X X X X

Fountain Valley X X X X

Fullerton X X X

Garden Grove X X X X

Huntington Beach X X X X

Irvine X X X X

La Habra X X X

La Palma X X X

Laguna Beach X X X

Laguna Hills X X X X

Laguna Niguel X Every 2 yrs X X

Laguna Woods X X

Lake Forest X X X X

Los Alamitos X X X

Mission Viejo X As needed X X

Newport Beach
Orange X X

Placentia X X X

Rancho Santa Margarita X X

San Clemente X X X X

San Juan Capistrano X X X X

Santa Ana X X X X

Seal Beach X X X X

Stanton X X X

Tustin X X X X

Villa Park
Westminster X X

Yorba Linda X X X X

County of Orange X X X

Not Reported Not Reported

Not Reported Not Reported

Were they used 
more than last 

year?Permittee
Indicate the frequency

Soils tested for 
compatibility with 

nutrient levels

Were organic or slow 
release fert used? 

0014954



Table 5.26
Acreage of Pesticide Application

Permittees Acres Treated with Pesticides

Anaheim 817

Brea 82

Buena Park 155

Costa Mesa 250

Cypress 30

Dana Point No Report

Fountain Valley 200

Fullerton 130

Garden Grove 130

Huntington Beach 737

Irvine 774

La Habra 136

La Palma 5

Laguna Beach 20

Laguna Hills 313.1

Laguna Niguel 151

Laguna Woods 5

Lake Forest 175

Los Alamitos 25

Mission Viejo 950

Newport Beach No Report

Orange 28

Placentia 100

Rancho Santa Margarita 47.2

San Clemente 242

San Juan Capistrano 173

Santa Ana 400

Seal Beach 0

Stanton 16

Tustin 38.43

Villa Park No Report

Westminster 103

Yorba Linda 21

County of Orange 4,145

Totals 10,399

0014955



Table 5.27
Permittee Herbicide Application 

Permittee Brand Name EPA REG NO.
ACTIVE INGREDIENT 

(A.I.) % A.I. (Lbs) (Gal)
Total Lbs AI 

Applied

Anaheim Aquashade 33068-1-AA Acid Blue 9 23.63 32 7.56
Aquashade 33068-1-AA Acid Yellow 23 2.39 32 0.76

Chipco 26GT Flo 264-480-ZA Iprodione 23.3 21.3 9.93

Cutrine Plus 8959-10 AA
Copper Ethanolamine 

Complexes 9 2.5 0.20
Dissolve 228-265-AA Dicloroprop 23.8 2.6 0.62
Dissolve 228-265-AA MCPP 24.2 2.6 0.63

Drexel MSMA 19713-42-AA MSMA 47.6 0.3 0.86
Fusilade II 10182-393 Fluazifop-P-butyl 24.5 0.375 0.18
Manage 524-465-AA Halosulfuron 75 0.75 0.56
MCPP 228-192 Dimethylamine 26 0.46 0.28

Proturf Fertilizer Plus Dicot 
Weed Control III 538-186 2,4-D 1.22 100 1.22

Proturf Fertilizer Plus Dicot 
Weed Control III 538-186 Dicamba 0.08 100 0.08

Proturf Fertilizer Plus Dicot 
Weed Control III 538-186 MCPP 1.22 100 1.22

Roundup 524-308-AA Glyphosate 41 3.4 5.58
Roundup Pro 524-475 Glyphosate 41 24.2 39.69
Surflan A.S. 62719-113 Oryzalin 40.4 0.3125 0.51
Weed-hoe 50534-6-ZA-17545 MSMA 48.3 0.16 0.46

Total 70.33
Brea Roundup 524-308-AA Glyphosate 41 61 100.04

Surflan A.S. 1471-113 Oryzalin 40.4 18.2 29.41
Total 129.45

Buena Park Fusilade 4E 10182-67-AA Fluazifop-P-butyl 46.5 50 46.50
Roundup Pro 524-475 Glyphosate 41 250 410.00

Roundup Prodry 524-505 Glyphosate 71.4 3.1 2.21
Surflan A.S. 62719-112 Oryzalin 40.4 17.5 28.28

Total 486.99

Costa Mesa
Cutrine Plus 8959-10 AA

Copper Ethanolamine 
Complexes 9 10 0.81

Dimension 707-245 DITHIOPYR 12.7 5 0.64
DIMENSION 270-G 7100-375 DITHIOPYR 0.27 1500 4.05

Drexel MSMA 19713-42-AA MSMA 47.6 14 39.98
Fusilade II 10182-393 Fluazifop-P-butyl 24.5 2 0.98

Lontrel 62719-305 Clopyralid 40.9 7 8.59
Roundup Pro 524-475 Glyphosate 41 100 164.00

Snapshot 2.5 TG 62719-175 Isoxaben 0.5 500 2.50
Snapshot 2.5 TG 62719-175 Trifluralin 2 500 10.00

TruPower 228-323-AA Clopyralid 5.2 10 0.19
TruPower 228-323-AA Dicamba 4.7 10 0.17
TruPower 228-323-AA MCPA 48.1 10 18.04

Total 249.95
Cypress Roundup Pro 524-475 Glyphosate 41 21.9 35.92

Total 35.92
Dana Point Garlon 4 62719-40 Triclopyr 61.6 1.13 2.78

Lontrel 62719-305 Clopyralid 40.9 1 1.23
Pendulum WDG 241-340-AA Pendimethalin 60 29 17.40

Reward Aquatic and Noncrop 10182-353-ZA Diquat dibromide 36.4 7.9 10.73
Rodeo 524-343 Glyphosate 53.8 1.2 3.39

Roundup Pro 524-475 Glyphosate 41 34.75 56.99
Telar Herbicide 352-404-ZC Chlorsulfuron 75 0.03 0.02
Turflon Ester 62719-257 Triclopyr 61.6 14 34.50

Total 127.04
Fountain Valley Fusilade 2000 10182-104-AA Fluazifop-P-butyl 13 2 0.26

Gallery 75 Dry Flowable 62719-145 Isoxaben 75 5 3.75
Manage 524-465-AA Halosulfuron 75 0.225 0.17

Pendulum WDG 241-268-ZA Pendimethalin 60 21 12.60
Pennant 100-691-AA Metolachlor 86.4 2.5 17.28

Reward Aquatic and Noncrop 10182-353-ZA Diquat dibromide 36.4 3 4.07
Ronstar 50 WSP 264-538 Oxadiazon 50 76 38.00

Roundup Pro 524-475 Glyphosate 41 108 177.12
Surflan A.S. 62719-113 Oryzalin 40.4 25 40.40

Total 293.65

Amount Applied

0014956



Table 5.27
Permittee Herbicide Application 

Permittee Brand Name EPA REG NO.
ACTIVE INGREDIENT 

(A.I.) % A.I. (Lbs) (Gal)
Total Lbs AI 

Applied

Amount Applied

Fullerton Cool Power Selective 
Herbicide 228- 317-AA- 17545

Dicamba 3.6
0.078 0.00

Cool Power Selective 
Herbicide 228- 317-AA- 17547

MCPA 56.1
0.078 0.13

Cool Power Selective 
Herbicide 228- 317-AA- 17546

Triclopyr 5
0.078 0.00

Cutrine Plus Granular 
Algaecide 8959-12

Copper Ethanolamine 
Complexes 3.7 60 2.22

Fusilade II 10182-393 Fluazifop-P-butyl 24.5 0.05 0.02
Manage 524-465-AA Halosulfuron 75 0.125 0.09

Ronstar 50 WSP 264-538 Oxadiazon 50 4 2.00
Ronstar G 264-445 -AA Oxadiazon 2 4 0.08

Roundup Pro 524-475 Glyphosate 41 257.5 422.30
Surflan A.S. 62719-113 Oryzalin 40.4 83.5 134.94

Total 561.79
Garden Grove Manage 524-465-AA Halosulfuron 75 0.04 0.03

Oust Herbicide 325-401-ZA Sulfometuron Methyl 75
Roundup Pro 524-475 Glyphosate 41 94.25 154.57
Simazine 90 19713- 252-AA Simazine 90 212 190.80
Sim-trol 9DF 35915-12-60063 Simazine 90 10 9.00
Surflan A.S. 1471-113 Oryzalin 40.4 3.9 6.30
Turflon Ester 62719-258 Triclopyr 61.6 3.5 8.62

Total 369.33
Huntington Beach Aquamaster 524-342-ZF Glyphosate 53.8 0.5 1.41

Barricade 65WG 100-834-AA Prodiamine 65 15 9.75
Fusilade 2000 10182-104-AA Fluazifop-P-butyl 13 0.3 0.04

Gallery 75 Dry Flowable 62719-146 Isoxaben 75 137.5 103.13
Gallery 75 Dry Flowable 62719-145 Isoxaben 75 40.5 30.38

Manage 524-465-AA Halosulfuron 75 0.22 0.17
Reward Landscape 10182-404-ZA Diquat dibromide 37.3 1.25 1.74

Trimec Plus 2217-709-ZA 2, 4-D 5.8 0.5 0.01
Trimec Plus 2217-709-ZA Dicamba 1.5 0.5 0.00
Trimec Plus 2217-709-ZA MCPP 2.9 0.5 0.00
Trimec Plus 2217-709-ZA MSMA 18 0.5 0.16

Total 146.79
Irvine Aquashade 33068-1-AA Acid Blue 9 23.63 158.56 37.47

Aquashade 33068-1-AA Acid Yellow 23 2.39 158.56 3.79
Barricade 65WG 55947-43 Prodiamine 65 5 3.25

Cutrine Plus 8959-10 AA
Copper Ethanolamine 

Complexes 9 80 6.48
Dimension 707-245 Dithiopyr 12.7 17.5 2.22
Diuron 80 19713- 274-AA Diuron 80 12 9.60
Fusilade II 10182-393 Fluazifop-P-butyl 24.5 0.19 0.09
Garlon 4 62719-40 Triclopyr 61.6 16 39.42
Glyphos 524- 445-AA- 4787 Glyphosate 41 5.3 8.69

Goal 1.3E 707-174 Oxyfluorfen 19.4 3.5 0.88
Honcho 524- 445-ZE Glyphosate 41 8.25 13.53

Mecomec 4 2217-674 Potassium Salt 45.1 15.75 28.41
Oust Herbicide 325-401-ZA Sulfometuron Methyl 75 6.3125 4.73

Pendulum 3.3EC 241-341-ZC Pendimethalin 37.4 21.6 26.66
Pre-M Plus Fertilizer 10404-82 Pendimethalin 0.86 0.00
Reward Landscape 10182-404-ZA Diquat dibromide 37.3 0.32 0.45

Rodeo 524-343 Glyphosate 53.8 8 22.60
Ronstar G 264-445 -AA Oxadiazon 2 631 12.62

Roundup Pro 524-475 Glyphosate 41 278.2 456.25
Scythe 53219-7 Pelargonic Acid 60 2.5 6.30

Telar DF Herbicide 352-522 Chlorsulfuron 75 0.375 0.28
Trimec 2217-517-ZA 2, 4-D 30.6 71.7 53.53
Trimec 2217-517-ZA Dicamba 2.8 71.7 0.44
Trimec 2217-517-ZA MCPP 16.3 71.7 15.19

Triplet Selective Herbicide 228-264-AA 2, 4-D 30.6 10.3 8.86
Triplet Selective Herbicide 228-264-AA Dicamba 2.8 10.3 0.07
Triplet Selective Herbicide 228-264-AA MCPP 8.2 10.3 0.63

Turflon Ester 62719-258 Triclopyr 61.6 2.3 5.67
Total 768.13

0014957



Table 5.27
Permittee Herbicide Application 

Permittee Brand Name EPA REG NO.
ACTIVE INGREDIENT 

(A.I.) % A.I. (Lbs) (Gal)
Total Lbs AI 

Applied

Amount Applied

La Habra Orthro Weed B-Gon 2217- 570-ZD- 239 2, 4-D 31 1 0.27
Orthro Weed B-Gon 2217- 570-ZD- 239 Dicamba 1.3 1 0.00
Orthro Weed B-Gon 2217- 570-ZD- 239 MCPP 10.6 1 0.03

Pendulum WDG 241-340-AA Pendimethalin 60 16.5 9.90
Rodeo 524-343 Glyphosate 53.8 0.3 0.85

Roundup Pro 524-475 Glyphosate 41 63.5 104.14
Roundup Pro 524-475 Glyphosate 41 17.5 28.70

Spectracide Pro Broadleaf 2217- 694-AA- 8845 2, 4-D 30.6 1 0.75
Spectracide Pro Broadleaf 2217- 694-AA- 8845 Dicamba 2.8 1 0.01
Spectracide Pro Broadleaf 2217- 694-AA- 8845 MCPP 16.3 1 0.21

Surflan A.S. 62719-113 Oryzalin 40.4 18.35 29.65
Trimec 2217-517-ZA 2, 4-D 30.6 10 7.47
Trimec 2217-517-ZA Dicamba 2.8 10 0.06
Trimec 2217-517-ZA MCPP 16.3 10 2.12

Weed-hoe 50534-6-ZA-17545 MSMA 48.3 1 2.90
Total 187.05

La Palma Roundup Pro 524-475 Glyphosate 41 2.1 3.44
Total 3.44

Laguna Beach Fusilade II 10182-393 Fluazifop-P-butyl 24.5 0.015 0.01
Garlon 4 62719-40 Triclopyr 61.6 0.078 0.19

Ronstar G 264-445 -AA Oxadiazon 2 300 6.00
Roundup Pro 524-475 Glyphosate 41 16.8 27.55

Total 33.75
Laguna Hills Barricade 65WG 100-834-AA Prodiamine 65 60 39.00

Fusilade II 10182-393 Fluazifop-P-butyl 24.5 4 1.96
Oust Herbicide 325-401-ZA Sulfometuron Methyl 75 15.93 11.95

Pendulum WDG 241-340-AA Pendimethalin 60 38 22.80
Reward Aquatic and Noncrop 10182-353-ZA Diquat dibromide 36.4 0.21 0.29

Rodeo 524-343 Glyphosate 53.8 9.53 26.92
Roundup Pro 524-475 Glyphosate 41 93.55 153.42

Telar Herbicide 352-404-ZC Chlorsulfuron 75 3.04 2.28
Turflon Ester 62719-258 Triclopyr 61.6 14 34.50

Weedone LV4 264- 20-ZA 2,4-D Butoxyethanol ester 60.8
XL 2G 62719-136-AA Benefin 1 22,000 220.00
XL 2G 62719-136-AA Oryzalin 1 22,000 220.00

Total 733.11
Laguna Niguel Confront 62719-92 Clopyralid 12.1 0.002 0.00

Confront 62719-92 Triclopyr 33 0.002 0.00
Dimension 270-G 7100-375 Dithiopyr 0.27 45.87 0.12

Fusilade II 10182-393 Fluazifop-P-butyl 24.5 0.006 0.00

Helena Brand MSMA Plus H.C. 5905-164 MSMA 47.6 0.66 1.88
Pendulum 3.3EC 241-341-ZC Pendimethalin 37.4 0.004 0.00

Ronstar G 264-445 -AA Oxadiazon 2 26.16 0.52
Roundup Pro 524-475 Glyphosate 41 14.3 23.45

Treflan 5G 62719-98 Trifluralin 5 1704 85.20
Trimec 2217-543-ZA 2, 4-D 25.9 11 5.78
Trimec 2217-543-ZA Dicamba 2.8 11 0.06
Trimec 2217-543-ZA MCPP 13.9 11 1.65

Total 118.69
Laguna Woods Roundup Pro 524-475 Glyphosate 41 1000 1640.00

Total 1640.00
Lake Forest Dimension 270-G 7100-375 Dithiopyr 0.27 4000 10.80

Fusilade II 10182-393 Fluazifop-P-butyl 24.5 3 1.47
Roundup Pro 524-475 Glyphosate 41 60 98.40
Turflon Ester 62719-258 Triclopyr 61.6 3 7.39

Total 118.06
Mission Viejo Fusilade 2000 10182-104-AA Fluazifop-P-butyl 13 7 0.91

Pre-M 3.3 EC 241- 360-AA- 10404 Pendimethalin 38.4 5 6.34
Ronstar G 359-659-AA Oxadiazon 2 6000 120.00

Roundup Pro 524-475 Glyphosate 41 147 241.08
Triplet W.S. 228-283-ZA 2, 4-D 60.2 0.12 0.07
Triplet W.S. 228-283-ZA Dicamba 6 0.12 0.01
Triplet W.S. 228-283-ZA MCPP 24.2 0.12 0.03
Turflon Ester 62719-258 Triclopyr 61.6 31 76.38

Weed-hoe 50534-6-ZA-17545 MSMA 48.3 22 63.76
XL 2G 62719-136 Benefin 1 12000 120.00
XL 2G 62719-136 Oryzalin 1 12000 120.00

Total 748.57

0014958



Table 5.27
Permittee Herbicide Application 

Permittee Brand Name EPA REG NO.
ACTIVE INGREDIENT 

(A.I.) % A.I. (Lbs) (Gal)
Total Lbs AI 

Applied

Amount Applied

Orange Dimension 707-245 Dithiopyr 12.7 250 31.75
Fusilade II 10182-393 Fluazifop-P-butyl 24.5 10 4.90
Manage 524-465-AA Halosulfuron 75 0.5 0.38

Reward Aquatic and Noncrop 10182-353-ZA Diquat dibromide 36.4 16 21.72
Roundup Pro 524-475 Glyphosate 41 938 1538.32

Snapshot 2.5 TG 62719-175 Isoxaben 0.5 50 0.25
Snapshot 2.5 TG 62719-175 Trifluralin 2 50 1.00

Trimec 2217-517-ZA 2, 4-D 30.6 450 335.99
Trimec 2217-517-ZA Dicamba 2.8 450 2.77
Trimec 2217-517-ZA MCPP 16.3 450 95.36

Turflon Ester 62719-258 Triclopyr 61.6 880 2168.32
Total 4200.75

Placentia Fusilade II 10182-393 Fluazifop-P-butyl 24.5 0.07 0.03
Manage 524-465-AA Halosulfuron 75 0.125 0.09

Roundup Pro 524-475 Glyphosate 41 10 16.40
Surflan A.S. 1471-113 Oryzalin 40.4 3 4.85

Total 21.38
Rancho Santa 

Margarita Oust Herbicide
325-401-ZA

Sulfometuron Methyl 75 0.06 0.05
Rodeo 524-343 Glyphosate 53.8 0.1 0.28

Roundup Pro 524-475 Glyphosate 41 12.63 20.71
Total 21.04

San Clemente Fusilade II 10182-393 Fluazifop-P-butyl 24.5 3.25 1.59
Gallery 75 Dry Flowable 62719-145 Isoxaben 75 3 2.25

Lontrel 62719-305 Clopyralid 40.9 6 7.36
MCPP 228-192 Dimethylamine 26 2 1.20

Proturf Weedgrass Control 538-193 Pendamethalin 1.71 5000 85.50
Ronstar G 264-445 -AA Oxadiazon 2 880 17.60

Roundup Pro 524-475 Glyphosate 41 73.3 120.21
Surflan A.S. 62719-113 Oryzalin 40.4 20.7 33.45

Total 269.16
San Juan 

Capistrano Fusilade II
10182-393

Fluazifop-P-butyl 24.5 1 0.49
Kerb 50W in WS pouches 707-159-AA Propyzamide 51 3 1.53

Lontrel 62719-305 Clopyralid 40.9 3 3.68
Manage 524-465-AA Halosulfuron 75 0.01 0.01

Pendulum WDG 241-340-AA Pendimethalin 60 148 88.80
Reward Landscape 10182-404-ZA Diquat dibromide 37.3 5 6.96

Rodeo 524-343 Glyphosate 53.8 20 56.49
Roundup Pro 524-475 Glyphosate 41 103 168.92

Triplet SF 228-312-AA 2, 4-D 30.6 12 10.32
Triplet SF 228-312-AA Dicamba 2.8 12 0.09
Triplet SF 228-312-AA MCPP 8.2 12 0.74

Turflon Ester 62719-258 Triclopyr 61.6 0.08 0.20
weed stopper 54705-5 Oryzalin 40.4 2 3.23

Weed-hoe 50534-6-ZA-17545 MSMA 48.3 0.3 0.87
Total 342.32

Santa Ana
Cutrine Plus 8959-10 AA

Copper Ethanolamine 
Complexes 9 54 4.37

Fusilade 2000 10182-104-AA Fluazifop-P-butyl 13 4 0.52
Reward Aquatic and Noncrop 10182-353-ZA Diquat dibromide 36.4 315 427.68

Rodeo 524-343 Glyphosate 53.8 16.5 46.60
Roundup Pro 524-475 Glyphosate 41 7.9 12.96
Turflon Ester 62719-258 Triclopyr 61.6 1.3 3.20
weed stopper 54705-5 Oryzalin 40.4 2.4 3.88

Total 499.22
Seal Beach Roundup Pro 524-475 Glyphosate 41 20 32.80

Total 32.80
Tustin Fusilade II 10182-393 Fluazifop-P-butyl 24.5 2 0.98

Manage 524-465-AA Halosulfuron 75 0.3 0.23
Roundup Pro 524-475 Glyphosate 41 102.5 168.10

Scythe 53219-7 Pelargonic Acid 60 13.75 34.65
Surflan A.S. 62719-113 Oryzalin 40.4 13.75 22.22
Turflon Ester 62719-258 Triclopyr 61.6 3.75 9.24

Total 235.42

0014959



Table 5.27
Permittee Herbicide Application 

Permittee Brand Name EPA REG NO.
ACTIVE INGREDIENT 

(A.I.) % A.I. (Lbs) (Gal)
Total Lbs AI 

Applied

Amount Applied

Westminster Fusilade 2000 10182-104-AA Fluazifop-P-butyl 13 0.06 0.01
Rodeo 524-343 Glyphosate 53.8 1.85 5.23

Roundup Pro 524-475 Glyphosate 41 77.88 127.72
Total 132.96

Yorba Linda Banvel 55947-1 Dicamba 60.2 0.5 1.72
Barricade 65WG 100-834-AA Prodiamine 65 4 2.60
Fusilade 2000 10182-104-AA Fluazifop-P-butyl 13 15 1.95

Fusilade II 10182-393 Fluazifop-P-butyl 24.5 11.6 5.68
Lontrel 62719-305 Clopyralid 40.9 0.25 0.31
Manage 524-465-AA Halosulfuron 75 0.0001 0.00

Mecomec 2.5 Turf Herbicide 33955-483-AA-2217 MCPP 31.1 2 1.56
Ronstar G 264-445 -AA Oxadiazon 2 4475 89.50

Roundup Pro 524-475 Glyphosate 41 136 223.04
Trimec 2217-517-ZA 2, 4-D 30.6 7 5.23
Trimec 2217-517-ZA Dicamba 2.8 7 0.04
Trimec 2217-517-ZA MCPP 16.3 7 1.48

Turf Fertilizer Plus Pre-
emergent Weed Control 538-213 Pendamethalin 0.75 700 5.25

Turflon Ester 62719-258 Triclopyr 61.6 4.5 11.09
Total 349.45

County of Orange
Cutrine Plus 8959-10 AA

Copper Ethanolamine 
Complexes 9 85.38 6.92

Garlon 4 62719-40 Triclopyr 61.6 36.3 89.44
Gas Cartridge 56228-2-AA Carbon, Sodium Nitrate 28,53
Oust Herbicide 325-401-ZA Sulfometuron Methyl 75 82.5 61.88

Pendulum WDG 241-340-AA Pendimethalin 60 4776.4 2865.84
Reward Aquatic and Noncrop 10182-353-ZA Diquat dibromide 36.4 135.75 184.31

Rodeo 524-343 Glyphosate 53.8 1106.7 3125.87
Roundup Pro 524-475 Glyphosate 41 2440.2 4001.93
Stomp 3.3EC 241-341-AA Pendimethalin 37.4 76.5 94.42
Surflan A.S. 62719-113 Oryzalin 40.4 9.25 14.95

Telar Herbicide 352-404-ZC Chlorsulfuron 75 74.19 55.64

Weedone LV4
264- 20-ZA

2,4-D Butoxyethanol ester
60.8

Total 10501.19

Total 23,427.73

0014960



Table 5.28
Permittee Rodenticide Application 

Permittee Brand Name EPA REG NO.
ACTIVE INGREDIENT 

(A.I.) % A.I. (Lbs) (Gal)
Total Lbs AI 

Applied

Anaheim Fumitoxin Tablets 5857-1-ZB Aluminum Phosphide 55 119 65.450
Fumitoxin Tablets 72959-1 Aluminum Phosphide 55 1 0.550

Ramick Green 2393- 498-AA Diphacinone 0.005 3 0.000
Rodent Bait Diphacinone 10965-50001-ZA Diphacinone 0.005 20 0.001

Total 66.001

Dana Point Farnam Just One Bite Rat & 
Mouse Bait

7173-188 Bromadiolone
0.005 163 0.008

Fumitoxin Tablets 5857-1-ZB Aluminum Phosphide 55 5 2.750
Total 2.758

Fountain Valley Fumitoxin Tablets 5857-1-ZB Aluminum Phosphide 55 46 25.300
Total 25.300

Fullerton Gopher getter II 36029-50003-AA Chlolophacinone 0.05 187.5 0.094
Wilco Ground Squirrel Bait 36029-50004-AA Chlorophacinone 0.005 290 0.015

Total 0.108
Garden Grove Fumitoxin Tablets 5857-1-ZB Aluminum Phosphide 55 4 2.200

Total 2.200

Huntington Beach Farnam Just One Bite Rat and 
Mouse Bait 7173-188 Bromadiolone 0.005 5 0.000

Fumitoxin Tablets 5857-1-ZB Aluminum Phosphide 55 10 5.500
Gopher Getter II 36029-50003-AA Chlolophacinone 0.005 6.375 0.000

Rozol 7173-151-AA Chlolophacinone 0.005 10 0.001
Total 5.501

Irvine Ditrac All-Weather Blox 12455-80-AA Diphacinone 0.005 23 0.001
Fumitoxin 5857-1-ZB Aluminum Phosphide 55 114.5 62.975

Generation Pellets 7173-205 Difethialone 0.0025 0.11 0.000
Rodent Bait Diphacinone 10965-50003-ZA Diphacinone 0.01 4 0.000

Rodent Bait Zinc Phosphide 10965-50014-ZA Zinc Phosphide 1 2.7 0.027
Total 63.004

La Habra Fumitoxin Tablets 5857-1-ZB Aluminum Phosphide 55 6.53 3.592
TEATON Answer for the control 

of pocket gophers 56-57
Diphacinone

0.005 20 0.001
Total 3.593

Laguna Beach Ramick Green 2393- 498-AA Diphacinone 0.005 55 0.003
Total 0.003

Laguna Hills Fumitoxin Tablets 5857-1-ZB Aluminum Phosphide 55 7 3.850
Giant Destroyer 10551-1 Carbon 8.7 150 13.050
Giant Destroyer 10551-1 Sodium Nitrate 46.2 150 69.300
Giant Destroyer 10551-1 Sulfur 34.8 150 52.200
Gopher Getter II 36029-50005-AA Chlolophacinone 0.005 16 0.001
Gopher getter II 36029-50003-AA Chlolophacinone 0.05 150 0.075

ZP Rodent Bait AG 12455-17-AA Zinc Phosphide 2 38.25 0.765
Total 139.241

Laguna Niguel Fumitoxin Tablets 5857-1-ZB Aluminum Phosphide 55
Gopher getter II 36029-50003-AA Chlolophacinone 0.05 2 0.001

Total 0.001
Lake Forest Giant Destroyer 10551-1 Carbon 8.7 220 19.140

Giant Destroyer 10551-1 Sodium Nitrate 46.2 220 101.640
Giant Destroyer 10551-1 Sulfur 34.8 220 76.560

Total 197.340
Orange Fumitoxin Tablets 5857-1-ZB Aluminum Phosphide 55

Total 0.000

San Clemente Farnam Just One Bite Rat & 
Mouse Bait Bar 7173-189 Bromadiolone 0.005 9.7 0.000

Fumiphos 60% Aluminum 
Phosphide Fumigant Tablets

30574-11-AA Aluminum Phosphide
60 11.17 6.702

P.C.Q. Rodent Bait 12455-50003-AA Diphacinone 0.01 69.1 0.007
Total 6.709

San Juan 
Capistrano

Farnam Just One Bite Rat & 
Mouse Bait Bar 7173-188 Bromadiolone 0.005 12 0.001

Fumitoxin Tablets 5857-1-ZB Aluminum Phosphide 55 29 15.950
Gopher Getter II 36029-50005-AA Chlolophacinone 0.005 12 0.001

Total 15.951

Amount Applied

0014961



Table 5.28
Permittee Rodenticide Application 

Permittee Brand Name EPA REG NO.
ACTIVE INGREDIENT 

(A.I.) % A.I. (Lbs) (Gal)
Total Lbs AI 

Applied

Amount Applied

Stanton Fumitoxin 5857-1-ZB Aluminum Phosphide 55 2.015 1.108
Total 1.108

Westminster Fumitoxin Tablets 5857-1-ZB Aluminum Phosphide 55 3.92 2.156
Total 2.156

Yorba Linda Fumitoxin Tablets 5857-1-ZB Aluminum Phosphide 55 5 2.750
Gopher Getter II 36029-50005-AA Chlolophacinone 0.005 75 0.004

P.C.Q. Rodent Bait 12455-50003-AA Diphacinone 0.01 50 0.005
ZP Rodent Bait AG 12455-17-AA Zinc Phosphide 2 15 0.300

Total 3.059
County of Orange Fumitoxin Tablets 5857-1-ZB Aluminum Phosphide 55 187.65 103.208

Gopher Getter II 36029-50004-AA Chlolophacinone 0.005 257 0.013
Gopher Getter II 36029-50005-AA Chlolophacinone 0.005 203.7 0.010

ZP Rodent Bait AG 12455-17-AA Zinc Phosphide 2 1112.5 22.250
Total 125.481

Total 659.513
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Table 5.29
Permittee Fungicide Application 

Permittee Brand Name EPA REG NO.
ACTIVE INGREDIENT 

(A.I.) % A.I. (Lbs) (Gal)
Total Lbs A.I. 

Applied

Anaheim 3336 WP Turf 1001-63-AA Thiophanate-methyl 50 43.75 21.88

Banner MAXX 100-741-ZA Propiconzale 14.3 3.1 0.58
Bayleton 25 Turf And Ornamental 

Fungicide
3125-318-ZA Triadimefon

25 25.5 6.38

Chipco Aliette 264-515-ZA Fosetyl-AL 80 1.7 6.12

Confront 62719-92 Clopyralid 12.1 0.47 0.04

Confront 62719-92 Triclopyr 33 0.47 0.35

Daconil Weatherstik 50534-209-10182 Chlorothalonil 54 71.5 231.66

Dimension 707-245 Dithiopyr 12.7 14 1.78

Dissolve 228-265-AA 2,4-D 46.96 2.6 1.22

Distance 1021- 1728-AA- 59639 Pyriproxyfen 0.5 4 0.02

Eagle WSP Turf and Ornamental 
Fungicide 707-232 Myclobutanil 40 84 33.60

Fore Floxl 707-156-ZE Mancozeb 37 40.4 59.79

Heritage 10182-408-AA Azoxystrobin 50 13.4 6.70

Manicure 6 50534-202-ZA-10182 Chlorothalonil 54 10 32.40

Prostar 50WP 45639-153-AA Flutolanil 50.3 21 10.56

ProTurf FF II 538-108 PCNB 15.4 840 129.36

Spotrete-F 1001-11-ZA Thiram 42 23.8 39.98

Subdue MAXX 100-796-ZA Mefenoxam 22 1.2 0.53

Total 582.94
Garden Grove Agri-Strep Type D 618-28-AA Streptomycin 21.2 1.5 0.32

Nutra-Spray Copper Bordeaux 1148-50020-AA Copper Sulfate 12.5 15 1.88

Total 2.19
Irvine Aliette 264-467-AA Fosetyl-AL 80 5 4.00

Bayleton 50 Turf And Ornamental 
Fungicide

3125-491-AA Triadimefon
50 0.125 0.06

Spotrete-F 1001-11-ZA Thiram 42 2.5 4.20

Total 8.26
Mission Viejo Subdue MAXX 100-796-ZA Mefenoxam 22 0.25 0.11

Total 0.11
San Clemente 3336 F 1001- 69-AA Thiophanate-methyl 42.5 3 5.23

Banner MAXX 100-741-ZA Propiconzale 14.3 12 2.23

Chipco 26GT Flo 264-480-ZA Iprodione 23.3 1.5 0.70

Daconil Weatherstik 50534-209-10182 Chlorothalonil 54 2.5 8.10

Eagle WSP Turf and Ornamental 
Fungicide 707-232 Myclobutanil 40 5 2.00

Fore 707-87 Mancozeb 80 44 35.20

Heritage 10182-408-AA Azoxystrobin 50 3.5 1.75

Total 55.21
San Juan 

Capistrano
Bayleton 25 Turf And Ornamental 

Fungicide
3125-318-ZA Triadimefon

25 13 3.25

Fungo Flo 58185-33 Thiophanate-methyl 46.2 0.08 0.17

Subdue 2E 100-619-AA Metalaxyl 25.1 0.2 0.10

Total 3.52
Santa Ana Subdue Granular 100-676-AA Metalaxyl 2 1 0.02

Total 0.02
Tustin Daconil Zn 50534-211-10182 Chlorothalonil 38.5 0.03 0.05

Total 0.05
Westminster Banner MAXX 100-741-ZA Propiconzale 14.3 0.625 0.12

Subdue MAXX 100-796-ZA Mefenoxam 22 0.02 0.01

Total 0.12

Total 652

Amount Applied
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Table 5.30
Permittee Insecticide Application 

Permittee Brand Name EPA REG NO.
ACTIVE INGREDIENT 

(A.I.) % A.I. (Lbs) (Gal)
Total Lbs AI 

Applied

Anaheim Award 100-722-AA Fenoxycarb 1 200 2.000
Deltagard T&O Granular 

Insecticide
432-836-ZA

Deltamethrin 0.1 80 0.080

Demand CS 10182- 361-AA Lamda Cyhalothrin 9.7 24 2.328

Drione Insecticide 4816-353-AA Piperonyl Butoxide 10 1 0.100

Drione Insecticide 4816-353-AA Pyrethrins 1 1 0.010

Drione Insecticide 4816-353-AA Silica Aerogel 40 1 0.400

Dursban Pro 62719-166 Chlorpyrifos 23.5 4.6 2.162
Dylox 80 Turf And Ornamental 

Insecticide
3125-184-ZA Trichlorfon

80 20 16.000

Empire 20 62719-88 Chlorpyrifos 20 9.7 3.298

Insect Control Roach Bait 64248-11 Fipronil 0.05 10 0.005

Insect Control Roach Killer Bait 64248-14 Fipronil 0.01 3 0.000

Merit 75 WP 3125-421-AA Imidacloprid 75 1.06 0.795

Merit 75 WSP Insecticide 3125-439-AA Imidacloprid 75 1.5 1.125

Orthene 59639-26 Acephate 75 3.125 2.344

Prentox Pyronyl Crop Spray 655-489 Pipernyl Butoxide 60 0.23 0.690

Prentox Pyronyl Crop Spray 655-489 Pyrethrins 6 0.23 0.007
Prescription Treatment Brand 

565 Plus Xlo Pressurized 
Contact Insecticide Formula 1

499-310-ZA
Piperonil Butoxide

1
1.82 0.001

Prescription Treatment Brand 
565 Plus Xlo Pressurized 

Contact Insecticide Formula 2
499-310-ZA

D-Trans Allerthrin
0.25

1.82 0.000
Prescription Treatment Brand 

565 Plus Xlo Pressurized 
Contact Insecticide Formula 3

499-310-ZA
Pyrethrins

0.25
1.82 0.009

Prescription Treatment Brand 
565 Plus Xlo Pressurized 

Contact Insecticide Formula 4
499-310-ZA N-Octyl Bicycloheptene 

Dicarboximide
1

1.82 0.001
Prescription Treatment Brand 

CY-Kick CS
499-304-ZC

Cyfluthrin 6 60 1.800

Suspend SC 432-763-ZA Deltamethrin 4.75 130 6.175

Tempo 20 WP Insecticide 3125-380-AA Cyfluthrin 20 0.022 0.004
Tempo 20 WP Insecticide in 

Packets
3125-377-AA Cyfluthrin

20 0.0441 0.009

Tempo SC Ultra 3125-498-AA Beta-Cyfluthrin 11.8 6 1.416

Total 40.760
Dana Point Astro Insecticide 279-3141-AA Permethrin 36.8 0.094 0.111

Metasystox-R 2 Ornamental 
Insecticide

3125-111-ZA Oxydemeton-methyl
25 0.39 0.195

Orthene Turf, Tree, & 
Ornamental WSP 59639-88 Acephate 75 1 0.750

Total 1.056
Fountain Valley Award 100-722-AA Fenoxycarb 1 2 0.020

Total 0.020
Fullerton Orthene Turf & Lawn WSP 59639-26 Orthene 25 1 0.250

Total 0.250
Garden Grove Dursban 50W 62719-72 Chlorpyrifos 50 0.5 0.250

Total 0.250

Amount Applied
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Table 5.30
Permittee Insecticide Application 

Permittee Brand Name EPA REG NO.
ACTIVE INGREDIENT 

(A.I.) % A.I. (Lbs) (Gal)
Total Lbs AI 

Applied

Amount Applied

Huntington Beach Merit 75 WP 3125-421-AA Imidacloprid 75 0.28125 0.211

Morestan 4 Ornamental Miticide 3125-381-AA Oxythioquinox
38.4 0.03125 0.048

M-Pede 53219-6 Potash soap 49 2 3.528
Orthene Turf, Tree, & 

Ornamental WSP 59639-91 Acephate 97 5.5 5.335
Pyrenone Crop Spray 

Insecticide
4816-490-ZB

Piperonyl Butoxide
60

0.25 0.750
Pyrenone Crop Spray 

Insecticide
4816-490-ZB

Pyrethrins
6

0.25 0.008
Sunspray or Perscription 

Ultrafine oil 862-23
Petroleum Distillates, 

Refined 98.8 0.035 0.235
Talstar Lawn & Tree Flowable 

Insecticide/Miticide
279-3162-AA Bifenthrin

7.9 0.5 0.026

Tempo 20 WP Insecticide 3125-380-AA Cyfluthrin 20 0.0625 0.013

Total 10.153
Irvine Amdro Pro 241-322-AA Hydramethylnon 0.73 1 0.007

Astro Insecticide 279-3141-AA Permethrin 36.8 0.3125 0.368

Avid 0.15EC 100-896-AA Avermectin 2 0.7 0.002

Award 100-722-AA Fenoxycarb 1 5 0.050
Dragnet FT 

Termiticide/Insecticide
279-3062-ZB Permethrin

36.8 0.25 0.294

Dursban 50W 62719-72 Chlorpyrifos 50 1.5 0.750

Dursban Pro 62719-166 Chlorpyrifos 23.5 0.12 0.056

Greyhound 69117-2 Avermectin 1.9 5.45 0.016

Hexygon 10163-240-AA Hexythiazox 50 2.5 1.250

Knox Out 2FM Insecticide 4581-335-AA Diazinon 23 10 2.300

Maxforce 64248-6-ZA Hydramethylnon 1 4 0.040

Merit 75 WSP Insecticide 3125-439-AA Imidacloprid 75 3 2.250

Metasystox-R 10163-220-AA Oxydemeton-methyl 25 1.9 0.903

M-Pede 53219-6 Potash soap 49 1 1.764
Orthene Turf, Tree, & 

Ornamental WSP 59639-91 Acephate 97 4 3.880

Purge CB-40 9444-41
N-Octyl Bicycloheptene 

Dicarboximide 1 0.0125 0.000

Purge CB-40 9444-41 Piperonyl Butoxide 1 0.0125 0.000

Purge CB-40 9444-41 Pyrethrins 0.5 0.0125 0.000
Sunspray or Perscription 

Ultrafine oil 862-23
Petroleum Distillates, 

Refined 98.8 10 67.184

Talstar Termiticide/Insecticide 279-3206-AA Bifenthrin 7.9 0.672 0.035

Tempo 20 WP Insecticide 3125-380-AA Cyfluthrin 20 0.62 0.124

Total 81.274
La Habra Control Granular Insect Bait 64248-6 Hydramethylnon 1 4.1 0.041

Merit 75 WP 3125-421-AA Imidacloprid 75 0.125 0.094

M-Pede 53219-6 Potash soap 49 1 1.764
Orthene Turf, Tree, & 

Ornamental WSP 59639-26 Acephate 75 0.6875 0.516

Ortho Diazinon 239- 2643-AA Diazinon 22.4 0.125 0.053

Saf-T-Side
48813-1-ZD-

54705 Petroleum Oil 80 1.5 7.080
Talstar Lawn & Tree Flowable 

Insecticide/Miticide
279-3162-AA Bifenthrin

7.9 0.25 0.013

Total 9.561
Laguna Hills

Orthene Turf, Tree, & 
Ornamental WSP 59639-26 Acephate 75 8 6.000

Total 6.000

Laguna Niguel Talstar Lawn & Tree Flowable 
Insecticide/Miticide

279-3162-AA Bifenthrin
7.9 0.004 0.000

Total 0.000
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Table 5.30
Permittee Insecticide Application 

Permittee Brand Name EPA REG NO.
ACTIVE INGREDIENT 

(A.I.) % A.I. (Lbs) (Gal)
Total Lbs AI 

Applied

Amount Applied

Lake Forest Diazinon 4E 100-463-AA-65783 Diazinon 47.5 1 1.900

Greenlight Diazinon granules 869-139 Diazinon 5 200 10.000

Total 11.900
Mission Viejo Amdro Pro 241-322-AA Hydramethylnon 0.73 1 0.007

Dursban Pro 62719-166 Chlorpyrifos 23.5 7 3.290

Greenlight Diazinon granules 869-139 Diazinon 5 30 1.500
Orthene Turf, Tree, & 

Ornamental WSP 59639-26 Acephate 75 15 11.250

Talstar CA Granular Insecticide 279-3168-ZA Bifenthrin 0.2 50 0.100
Talstar Lawn & Tree Flowable 

Insecticide/Miticide
279-3162-AA Bifenthrin

7.9 0.12 0.006

Total 16.154
Orange Avid 0.15EC 100-896-AA Avermectin 2 38 0.114

Merit 75 WSP Insecticide 3125-439-AA Imidacloprid 75 4.69 3.518
Orthene Turf Tree, & 

Ornamental WSP 59639-26 Acephate 75

Total 3.632
San Clemente Merit 75 WSP Insecticide 3125-439-AA Imidacloprid 75 3.5 2.625

Total 2.625
San Juan 

Capistrano Imicide 7946-16 Imidicloprid 10 4 0.360

Merit 75 WP 3125-421-AA Imidacloprid 75 0.8 0.600

M-Pede 53219-6 Potash soap 49 8 14.112
Orthene Turf, Tree, & 
Ornamental Spray 97 59639-88 Acephate 75 7 5.250

Total 20.322
Santa Ana ALGAECIDE 8959-12

Copper Ethanolamine 
Complexes 3.7 403 14.911

Total 14.911
Stanton Dust 769-692 Diazinon 2 0.125 0.003

Garden Insect Control 769-631 Diazinon 5 1 0.050

Dursban 50W 62719-72 Chlorpyrifos 50 0.5 0.250

Dursban Pro 62719-166 Chlorpyrifos 23.5 0.07 0.033

Insect Control Roach Killer Bait 64248-14 Fipronil 0.01 0.5625 0.000
Prescription Treatment Brand 

ULP BD-300 Contact 
Insecticide Formula 1

499-450-AA
Piperonil Butoxide

6
0.07 0.002

Prescription Treatment Brand 
ULP BD-300 Contact 
Insecticide Formula 2

499-450-AA
Pyrethrins

3
0.07 0.000

Prescription Treatment Brand 
ULP BD-300 Contact 
Insecticide Formula 3

499-450-AA N-Octyl Bicycloheptene 
Dicarboximide

10
0.07 0.004

Seige Gel 241-313-ZA Hydramethylnon 2 0.5 0.010

Talstar Termiticide/Insecticide 279-3206-AA Bifenthrin 7.9 0.078 0.004

Total 0.356

Tustin Talstar Lawn & Tree Flowable 
Insecticide/Miticide

279-3162-AA Bifenthrin
7.9 1 0.053

Total 0.053
Yorba Linda Diazinon AG 500 Insecticide 37404-41-AA Diazinon 48 2 3.840

Total 3.840
County of Orange Award 100-722-AA Fenoxycarb 1 23.2 0.232

Diazinon 4 EC 279-2945-ZA Diazinon 48 1.65 3.168

Total 3.400

Total 226.516
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Table 5.31
Permittee Molluscide Application 

Permittee Brand Name EPA REG NO.
ACTIVE INGREDIENT 

(AI) % A.I. (Lbs) (Gal)
Total Lbs AI 

Applied

Fountain Valley First Choice Sluggo 
Snail/Slug Bait 67702-3-AA-11656 Iron Phosphate 1 8.5 0.09

Total 0.09
Huntington Beach Clean Crop Metaldehyde 5481-103-34704 Metaldehyde 7.5 13.625 1.02

Deadline bullets 64864-2 Metaldehyde 4 10 0.40

Total 1.42
Irvine Deadline T&O 64864-38 Metaldehyde 4 2 0.08

Total 0.08
La Palma Deadline bullets 64864-2 Metaldehyde 4 75 3.00

Total 3.00
Laguna Beach Clean crop metaldehyde 5481-91 Metaldehyde 3.5 412 14.42

Total 14.42
Laguna Hills Clean Crop Metaldehyde 5481-103-34704 Metaldehyde 7.5 200 15.00

Total 15.00
Laguna Niguel Clean Crop Metaldehyde 5481-103-34704 Metaldehyde 7.5 416 31.20

Total 31.20
Santa Ana Clean crop metaldehyde 5481-91 Metaldehyde 3.5 75 2.63

Total 2.63
Tustin Clean crop metaldehyde 5481-91 Metaldehyde 3.5 240 8.40

Total 8.40
Yorba Linda Clean crop metaldehyde 5481-91 Metaldehyde 3.5 600 21.00

Deadline 64864-2-AA Metaldehyde 4 417 16.68

Total 37.68

Total 113.91

Amount Applied
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Table 5.32
Permittee Plant Growth Regulator Application 

Permittee Brand Name EPA REG NO.
ACTIVE INGREDIENT 

(A.I.) % A.I. (Lbs) (Gal)
Total Lbs A.I. 

Applied

Anaheim Primo Liquid 100-729-AA Trinexapac-ethyl 12 0.6 0.072

Primo MAXX 100-937-AA Trinexapac-ethyl 11.3 1.1 0.124

Total 0.196
Costa Mesa Florel 264-543-AA-54705 Ethephon 3.9 2 0.026

Maintain CF125 69361-6

Methyl-2,7-Dichloro-9-
Hydroxyfluorene-9-

Carboxylate 16 2 0.320
Maintain CF126 69361-6 Flurecol-Methyl 2.1 2 0.042
Maintain CF127 69361-6 Chlorflurenol Methyl Ester 8.8 2 0.176

Total 0.564
Cypress Embark 2-S 2217- 759-AA Mefluidide 28 0.19 0.106

Total 0.106
Fountain Valley Embark 2-S 2217- 759-AA Mefluidide 29 3 1.740

Primo Liquid 100-729-AA Trinexapac-ethyl 12 1.5 0.180

Total 1.920
Irvine Atrimmec 2217-777 Dikegulac-sodium 19.5 65.5 21.330

Embark 2217- 759-AA Mefluidide 28 3 1.680

Total 23.010
San Clemente Primo MAXX 100-937-AA Trinexapac-ethyl 11.3 7.3 0.825

Total 0.825
Tustin Embark 2-S 2217- 759-AA Mefluidide 30 5 3.000

Total 3.000
Yorba Linda Atrimmec 2217-776 Dikegulac-sodium 18.5 60 18.537

Embark 2-S 2217- 759-AA Mefluidide 31 30 18.600

Total 37.137

Total 66.758

Amount Applied
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Table 5.33
Pesticide Application Decisions

Permittee Contractor Other Permittee Contractor Permittee Contractor Permittee Contractor
Anaheim 50 50 50 50 50 50 50 50

Brea 100 100

Buena Park 100 100

Costa Mesa 90 10 20 80

Cypress 10 90

Dana Point

Fountain Valley 100 100 90 10 100

Fullerton 100 100 100

Garden Grove 48 50 2 100 75 25

Huntington Beach 90 10 90 10 90 10 90 10

Irvine 0.1 99.9 100 0.1 99.9 100

La Habra 50 50 100 100

La Palma 100 30 70 100

Laguna Beach 100 80 20 100

Laguna Hills 20 80 100 100 100

Laguna Niguel 100 100 100

Laguna Woods 100 100 100 100

Lake Forest 100 100 100 100

Los Alamitos 100

Mission Viejo 100 100 100 100

Newport Beach

Orange 100 100 100 100

Placentia 50 50 100 50 50 100

Rancho Santa 
Margarita 100 100

San Clemente 80 20 41 59 41 59 41 59

San Juan Capistrano 100 100 100 100

Santa Ana 75 25 75 25 75 25 75 25

Seal Beach 100 100 100 100

Stanton 100 100 100

Tustin 55 45 100 100 100

Villa Park

Westminster 100 100 100 100

Yorba Linda 100 100 100 100

County of Orange 100 100 100

Permittee Insecticide Application Herbicide Application Fungicide ApplicationGeneral Pesticide Application
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Table 5.34
Pesticide Applicator Personnel

Pest Personnel with QAL or 
PCA license

Yes No Yes No Yes No
Anaheim 50 X X X

Brea 20 X X X

Buena Park

Costa Mesa 90 X X X

Cypress 100 X X X

Dana Point 95 X X X

Fountain Valley 100 X X X

Fullerton 10 X X X

Garden Grove 8 X X X

Huntington Beach 100 X X X

Irvine 20 X X X

La Habra 50 X X X

La Palma 25 X X X

Laguna Beach 100 X X X

Laguna Hills 5 X X X

Laguna Niguel 6 X X X

Laguna Woods 100 X X X

Lake Forest 100 X X X

Los Alamitos 14 X

Mission Viejo X

Newport Beach

Orange X X

Placentia 10 X X X

Rancho Santa Margarita 100 X X X

San Clemente 75 X X X

San Juan Capistrano 50 X X X

Santa Ana 25 X X X

Seal Beach 25 X X X

Stanton 10 X X X

Tustin

Villa Park X X

Westminster 90 X X X

Yorba Linda 49 X X X

County of Orange 95 X X X

Permittee

No Report

No Report

No Report

Formal Training Calibration Spill Procedures
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Table 5.35
IPM Implementation and Selection

Yes No Yes No Yes No

Anaheim X X X

Brea X X X

Buena Park X X X

Costa Mesa X X X

Cypress X X X

Dana Point X X X

Fountain Valley X X X

Fullerton X X X

Garden Grove X X X

Huntington Beach X X X

Irvine X X X

La Habra X X X

La Palma X X X

Laguna Beach X X X

Laguna Hills X X X

Laguna Niguel X X

Laguna Woods X X X

Lake Forest X X X

Los Alamitos X

Mission Viejo X X X

Newport Beach

Orange X X X

Placentia X X X

Rancho Santa Margarita X X X

San Clemente X X X

San Juan Capistrano X X X

Santa Ana X X X

Seal Beach X X X

Stanton X X X

Tustin X X X

Villa Park X X X

Westminster X X X

Yorba Linda X X X

County of Orange X X X

Not Reported Not Reported Not Reported

Permittee
Implement IPM 

Techniques
Keep Records of 

Pest Occurrences 

Increased use of 
IPM Management 

Techniques
utilized?
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Table 5.36
Pest Monitoring

Anaheim X

Brea X

Buena Park X

Costa Mesa X

Cypress X

Dana Point X

Fountain Valley X X X X X

Fullerton X X

Garden Grove X X X

Huntington Beach X

Irvine X

La Habra X X X

La Palma X

Laguna Beach X X

Laguna Hills X X X

Laguna Niguel X X

Laguna Woods X

Lake Forest X X X X

Los Alamitos X

Mission Viejo X X X X

Newport Beach

Orange X

Placentia X X X

Rancho Santa Margarita X

San Clemente X X

San Juan Capistrano X X

Santa Ana X

Seal Beach X X

Stanton X

Tustin X

Villa Park X

Westminster X

Yorba Linda X X

County of Orange X

Fungi Mollusks NonePermittee Insects Weeds Vertebrates
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Table 5.37
Pest Identification

From Own 
Experience

From Book or 
Pamphlet

Pest Control 
Advisor

Farm
Advisor

Ag.
Commissioner's

Office

Commercial
Diagnostic
Laboratory

Anaheim X X X

Brea X X

Buena Park X X X X

Costa Mesa X X X

Cypress X X X X

Dana Point X

Fountain Valley X X X X

Fullerton X X X X

Garden Grove X X X X

Huntington Beach X X X X

Irvine X X X X X

La Habra X X

La Palma X X X X X

Laguna Beach X X X

Laguna Hills X X X X X X

Laguna Niguel X X X X

Laguna Woods X

Lake Forest X X X X

Los Alamitos

Mission Viejo X X X X X

Newport Beach

Orange X

Placentia X X

Rancho Santa Margarita X X X X

San Clemente X X X X X X

San Juan Capistrano X X X X

Santa Ana X X X X X

Seal Beach X X X X

Stanton X

Tustin

Villa Park

Westminster X X

Yorba Linda X X X

County of Orange X X X X

No Report

Permittee

No Report

No Report

No Report
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Table 5.38
IPM Techniques Implemented

Mechanical
Weed Removal

Hand
Weeding

Non-Chemical
Weed Control

Removal of Diseased or 
Infested Plants

Evaluate Irrigation 
System

Use "Soft" or 
"Reduced-risk"

Pesticides

Natural Predators or 
Parasites Mulches

Anaheim X X X X X X

Brea X X X X X X X

Buena Park X X X

Costa Mesa X X X X X X

Cypress X X X X X

Dana Point X X X X X X X (unknown) X

Fountain Valley X X X X X X X

Fullerton X X X X X X

Garden Grove X X X X X X

Huntington Beach X X
X

X X X
X (psyllaephgaus 

bliteus)
X

Irvine X X X X X X X

La Habra X X X X X

La Palma X X X X X X

Laguna Beach X X X X X X X

Laguna Hills X X
X

X X X
X (parasitic wasp-

psyllid)
X

Laguna Niguel X X X X X X

Laguna Woods X X X X X

Lake Forest X X X X X X

Los Alamitos

Mission Viejo X X X X X X X (Idioporus) X

Newport Beach
Orange

Placentia X X X X X X

Rancho Santa Margarita

San Clemente X X X X X X X

San Juan Capistrano X X X X X X

Santa Ana X X X X X X X (lady beetles) X

Seal Beach X X X X X X X X

Stanton X X X
Tustin

Villa Park

Westminster X X X X X X

Yorba Linda X X X X X X X (not known) X

County of Orange X X X X X X X

No Report

No Report
No Report

Permittee

No Report

No Report

No Report
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Table 5.39 
General Training

In-House NPDES Awareness Training Pollution Control and Spill Prevention Techniques

Date: July 13, 2000 Sponsored By: County of Orange

Dates: August 23 & 28, 2000; January 25, 2001

Permittee Name Department

San Juan Capistrano William Huber Engineering & Bldg Permittee Name Department

City Maintenance Staff Public Works Cypress Gonzalo Vazquez Public Works

Dana Point Cindy Asher Public Works

In-House Training on Storm Water Quality Issues Gabe Tinoco Public Works

Date: August 8, 2000 Andrea Brone Public Works

Garden Grove Maria Stipe Public Works

Permittee Name Department La Habra Paul Hamilton Public Works

San Juan Capistrano Richard Watson Richard Watson & Assoc. Alan Leung Public Works

City Code Enforcement Staff Engineering & Bldg Laguna Beach Derek Wieske Public Works

City Building Inspectors Engineering & Bldg Mike Phillips Public Works

Laguna Hills Vince Cardona Public Services

Urban Stormwater Runoff Laguna Niguel Jean Jambon Public Works

Date: August 15 & 16, 2000 Bill Crider Public Works

Placentia All Public Works staff Public Works

Permittee Name Department San Clemente Tom Bonigut Engineering

Orange Jim Devore Public Works Richard Aguilar Maintenance Svs

County of Orange Matthew Blinstrub Planning and Dev. Services Craig Hunn Maintenance Svs

Santa Ana Harry Chin Public Works

Tustin Keith Linker Public Works

Westminster Ziad Mazboudi Public Works

County of Orange Public Works Staff PFRD, Operations, and HBP

0014975



Table 5.39 
General Training

Storm Water Treatment and Practices Participating in the NPDES Permitting Process,  A Workshop

Sponsored By: Caltrans Date: October 25 & 26, 2000

Date: September 21, 2000

Permittee Name Department

Permittee Name Department County of Orange Matt Tucker
PFRD/Watershed & Coastal 

Resources

Costa Mesa Maher Nawar Public Services

Dana Point Cindy Asher Public Works "Training the Trainers" Citizen Monitoring Training

Steve Avila Public Works Date: November 16 & 17, 2000

San Clemente Tom Bonigut Engineering

Ben Parker Engineering Permittee Name Department

County of Orange Karen Ashby
PFRD/Watershed & Coastal 

Resources
County of Orange Matt Tucker

PFRD/Watershed & Coastal 
Resources

Focus on Water Orange County Annual Conference, Newport, CA

Date: October 2, 2000

Permittee Name Department

Fountain Valley Mark Lewis Public Works

William Ault Public Works

Bob Kellison Public Works

Steven Hauerwaas Public Works

0014976



Table 5.39 
General Training

NPDES Storm Water Training Storm Drain Retrofits as Structural Controls for Stormwater, Irvine

Date: December 6, 2000 Sponsored By: County of Orange

Date: April 18, 2001

Permittee Name Department

Tustin Keith Linker Public Works Permittee Name Department

Chuck Defruiter Community Development Cypress Gonzalo Vazquez Public Works

Jerry Otteson Public Works Garden Grove Richard Gosselin Public Works

Richard Millan Community Development Irvine Mike Loving Public Works

Karen Peterson Community Development Alex DeHaro Public Works

BJ Azarvand Community Development La Habra Paul Hamilton Public Works

Minoo Ashabi Community Development Tina Truebe Public Works

Lori Ludi Community Development Laguna Beach Derek Wieske Public Works

Nick Anderson Community Development Laguna Niguel Jean Jambon Public Works

Robin Mundy Community Development Lake Forest Ted Simon Public Works

Ricardo Lazaro Community Development Mission Viejo Richard Schlesinger Public Works

Mark Trestik Public Works Rancho Santa Margarita Carolyn Lacanilao Engineering

Michael Martin Public Works San Clemente Tom Bonigut Engineering

Ron Schultz Public Works San Juan Capistrano Sam Shoucair Engineering & Bldg

Dana Kasdan Public Works Santa Ana Harry Chin Public Works

Jon Draugelis Public Works Westminster Marwan Youssef Public Works

Dave Sanchez Public Works

Cal. State Fullerton Conference "OC's Coastal Crisis" (O.C. League of Cities) Chris Johansen Public Works

Date: January 5, 2001 County of Orange Mathew Blinstrub Planning and Dev. Services

Duc Nguyen
PFRD/Watershed and Coastal 

Resources

Permittee Name Department

Laguna Beach Mike Phillips Public Works

0014977



Table 5.39 
General Training

Urban Stormwater Conference, Ontario, Ca. Compliance and Regulations for NPDES Program

Date: June 14 & 15, 2001 Date: June 27, 2001

Permittee Name Department Permittee Name Department

Brea Phil Wray Engineering Costa Mesa Maher Nawar Public Services

Chris Kelly Development Services

Fountain Valley Steven Hauerwaas Public Works

Huntington Beach David Webb Public Works

Geraldine Lucas Public Works

Mission Viejo Richard Schlesinger Public Works

Dennis Wilberg Public Works

San Juan Capistrano William Huber Engineering & Bldg

Yorba Linda Chris Johansen Engineering

0014978



Table 5.40
Other Training

Urban Runoff-BMP Prep

Date: November 1, 2000

Permittee Name Department

Orange Bob Knaak Public Works

Jim Devore Public Works

So. Ca. Waste Management Forum, Industry Hills

Date: November, 2000

Permittee Name Department

Cypress Gonzalo Vazquez Public Works

Used Oil Recycling Forum, Ontario

Date: February, 2001

Permittee Name Department

Cypress Gonzalo Vazquez Public Works

Watershed Planning

March 23, 2001

Permittee Name Department

Huntington Beach Geraldine Lucas Public Works

0014979



Figure 5.1
TRASH & DEBRIS COMPOSITION 
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Figure 5.2
Storm Drain Stencil
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Figure 5.4
Total Pounds per Acre of Nitrogen Applied by Each Permittee (2000-2001)
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Figure 5.5
Total Pounds Per Acre of Phosphorus Applied by Each Permittee (2000-2001)
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Figure 5.6
Determination of Application Rates or Timing

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

A
na

he
im

B
re

a

B
ue

na
 P

a
rk

C
os

ta
 M

es
a

C
yp

re
ss

D
an

a
 P

oi
nt

F
ou

n
ta

in
 V

a
lle

y

F
ul

le
rt

o
n

G
ar

de
n 

G
ro

ve

H
un

tin
gt

on
 B

ea
ch

Ir
vi

n
e

La
 H

a
br

a

La
 P

al
m

a

La
g

un
a 

B
ea

ch

La
g

un
a 

H
ill

s

La
g

un
a 

N
ig

ue
l

La
g

un
a

W
oo

d
s

La
ke

 F
or

e
st

Lo
s 

A
la

m
ito

s

M
is

si
on

 V
ie

jo

N
ew

p
or

t B
ea

ch

O
ra

ng
e

P
la

ce
nt

ia

R
an

ch
o 

S
a

nt
a 

M
ar

ga
ri

ta

S
an

 C
le

m
en

te

S
an

 J
ua

n 
C

ap
is

tr
an

o 

S
an

ta
 A

na

S
ea

l B
ea

ch

S
ta

n
to

n

T
us

tin

V
ill

a 
P

a
rk

W
es

tm
in

st
er

Y
or

ba
 L

in
da

C
ou

n
ty

 o
f 

O
ra

n
ge

City Contractor Both

0014985



Figure 5.7
Permittee Herbicide Application 
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Figure 5.8
Permittee Rodenticide Application 
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Figure 5.9
Permittee Fungicide Application 
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Figure 5.10
Permittee Insecticide Application 
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Figure 5.11
Permittee Molluscide Application 
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Figure 5.12
Permittee Plant Growth Regulator Application 
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Figure 5.13
Determination of Type of Pesticide Application 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

A
na

he
im

B
re

a

B
ue

na
 P

ar
k

C
os

ta
 M

es
a

C
yp

re
ss

D
an

a
 P

oi
nt

F
ou

n
ta

in
 V

a
lle

y

F
ul

le
rt

o
n

G
ar

de
n 

G
ro

ve

H
un

tin
gt

on
 B

ea
ch

Ir
vi

n
e

La
 H

a
br

a

La
 P

al
m

a

La
g

un
a 

B
ea

ch

La
g

un
a 

H
ill

s

La
g

un
a 

N
ig

ue
l

La
g

un
a

W
oo

d
s

La
ke

 F
or

e
st

Lo
s 

A
la

m
ito

s

M
is

si
on

 V
ie

jo

N
ew

p
or

t B
ea

ch

O
ra

ng
e

P
la

ce
nt

ia

R
an

ch
o 

S
a

nt
a 

M
ar

ga
ri

ta

S
an

 C
le

m
en

te

S
an

 J
ua

n 
C

ap
is

tr
an

o

S
an

ta
 A

na

S
ea

l B
ea

ch

S
ta

n
to

n

T
us

tin

V
ill

a 
P

a
rk

W
es

tm
in

st
er

Y
or

ba
 L

in
da

C
ou

n
ty

 o
f 

O
ra

n
ge

Permittee Contractor Other

0014992



Figure 5.14
Percent of Insecticides Applied by the Permittee and/or Contractor

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

A
na

he
im

B
re

a

B
ue

na
 P

ar
k

C
os

ta
 M

es
a

C
yp

re
ss

D
an

a
 P

oi
nt

F
ou

n
ta

in
 V

a
lle

y

F
ul

le
rt

o
n

G
ar

de
n 

G
ro

ve

H
un

tin
gt

on
 B

ea
ch

Ir
vi

n
e

La
 H

a
br

a

La
 P

al
m

a

La
g

un
a 

B
ea

ch

La
g

un
a 

H
ill

s

La
g

un
a 

N
ig

ue
l

La
g

un
a

W
oo

d
s

La
ke

 F
or

e
st

Lo
s 

A
la

m
ito

s

M
is

si
on

 V
ie

jo

N
ew

p
or

t B
ea

ch

O
ra

ng
e

P
la

ce
nt

ia

R
an

ch
o 

S
a

nt
a 

M
ar

ga
ri

ta

S
an

 C
le

m
en

te

S
an

 J
ua

n 
C

ap
is

tr
an

o

S
an

ta
 A

na

S
ea

l B
ea

ch

S
ta

n
to

n

T
us

tin

V
ill

a 
P

a
rk

W
es

tm
in

st
er

Y
or

ba
 L

in
da

C
ou

n
ty

 o
f 

O
ra

n
ge

Permittee Contractor

0014993



Figure 5.15
Percentage of Herbicides Applied by Permittee and/or Contractor

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

A
na

he
im

B
re

a

B
ue

na
 P

ar
k

C
os

ta
 M

es
a

C
yp

re
ss

D
an

a
 P

oi
nt

F
ou

n
ta

in
 V

a
lle

y

F
ul

le
rt

o
n

G
ar

de
n 

G
ro

ve

H
un

tin
gt

on
 B

ea
ch

Ir
vi

n
e

La
 H

a
br

a

La
 P

al
m

a

La
g

un
a 

B
ea

ch

La
g

un
a 

H
ill

s

La
g

un
a 

N
ig

ue
l

La
g

un
a

W
oo

d
s

La
ke

 F
or

e
st

Lo
s 

A
la

m
ito

s

M
is

si
on

 V
ie

jo

N
ew

p
or

t B
ea

ch

O
ra

ng
e

P
la

ce
nt

ia

R
an

ch
o 

S
a

nt
a 

M
ar

ga
ri

ta

S
an

 C
le

m
en

te

S
an

 J
ua

n 
C

ap
is

tr
an

o

S
an

ta
 A

na

S
ea

l B
ea

ch

S
ta

n
to

n

T
us

tin

V
ill

a 
P

a
rk

W
es

tm
in

st
er

Y
or

ba
 L

in
da

C
ou

n
ty

 o
f 

O
ra

n
ge

Permittee Contractor

0014994



Figure 5.16
Percentage of Fungicides Applied by Permittee and/or Contractor
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Figure 5.17
IPM Implementation and Selection
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Figure 5.18
Pest Monitoring In Orange County
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Figure 5.19
Pests Identification
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Figure 5.20
IPM Techniques Implemented
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6.0 PUBLIC INFORMATION/EDUCATION

Public education is an essential part of a BMP program.  Developing programs to inform and
involve the public can be an effective method for controlling nonpoint source pollution.  When a
community has a clear idea where the pollution comes from, how it can affect them and what they
can do to prevent those affects, it will be more willing to support and participate in program
implementation.

6.1 Program Development

During the First and Second Term Permits, the public education program mainly consisted of: the
development and distribution of public service announcements, brochures and other related
materials; incorporation of storm water pollution prevention features into community outreach
events such as the Orange County Fair; school demonstrations; speaking engagements;
monitoring coordination with schools and universities; the development of a 24 hour water
pollution problem reporting hotline; and the coordination with other agencies running public
information programs such as water districts, sanitation districts, fire departments and community
and environmental groups.

During 1998/99 the Permittees developed a long term NPDES public and business education
strategy. The strategy was finalized in September 1999 and began to be implemented in
1999/2000.  The Permittees will complete a public awareness survey by December 2001 to
determine the effectiveness of the public and business education strategy to date and to provide
direction to the overall program for the Third Term Permit period.  The results of this survey
should be available for inclusion in the 2002 Annual Status Report

In late 1999, the Permittees developed a comprehensive long-term NPDES public and business
education strategy (subsequently referred to as the Public Education Program) in order to
effectively educate the public and targeted business groups about the effects of stormwater
pollution and encourage their participation in the protection of surface waters.   The Final Report
entitled “Recommendations for Expanding the Orange County Stormwater Program’s Public and
Business Education Outreach Program”, includes a comprehensive planning approach and "tool
box" of implementable educational elements based upon the desired direction of the program.

In early 2001, based upon the recommendations of the Final Report, the Permittees developed the
next scope of work, issued a statement of qualifications, selected a consultant and awarded the
contract.
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The elements identified within the scope of work that will be developed and implemented during
the upcoming year (2001-2002) include:

 Conducting a survey to identify and more fully  understand the current level of general
knowledge held by people in Orange County

 Utilizing the survey results to develop the campaign goals
 Determining the key messages and community outreach activities and strategies
 Preparing a master timeline
 Creating a brand name for the program
 Developing website materials and
 Developing a model watershed program

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

a) Countywide Public Education Program

This element will address the sources, pathways and impacts of stormwater pollution and provide
common-sense BMPs that can be implemented to reduce pollutant discharges.

b) Focus on watershed specific water quality problems

This element will enhance regional information to address specific urban water quality problems
within a watershed such as bacteria levels within Aliso Creek and nutrients within the Newport
Bay watershed.

c) Focus on particular constituents causing water quality problems countywide

This element will address urban chemicals/materials of concern such as pesticides, fertilizers,
automotive fluids, trash and debris, cleaners, solvents, paints, pool chemicals, household
hazardous waste, sediment, etc. and will provide BMP guidance for proper use, clean up and
disposal.

d) Focus on business practices or activities causing water quality problems countywide

This element will address targeted businesses of concern such as mobile businesses, gas stations,
automotive service centers, restaurants, etc. and will provide BMP guidance for their related
business activities.
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6.2 Program Implementation

During the First and Second Term Permit periods the Principal Permittee took the lead in
developing a regional awareness program and provided the Permittees with copies of educational
materials for distribution to the public.  The public education program consisted of public,
business and household hazardous waste elements.  The Permittees were encouraged, but not
required, to enhance the information provided with educational efforts more specific to local
issues of importance related to water quality. 

Other County agencies also provide information to the public that aids in controlling stormwater
pollution.  The County of Orange/HCA manages the county’s used oil program that encourages
the recycling of used motor oil and filters.  The program assists the NPDES Stormwater Program
by eliminating the number of incidents of people dumping used oil down the storm drain system.
The County of Orange/IWMD manages the household hazardous waste program.  The
Department utilizes a variety of educational materials to recommend alternatives to hazardous
products as well as proper disposal of household hazardous waste.

To assist in the implementation of the public education program, promote regional consistency
and coordinate the multiple educational efforts underway, the Permittees participated in several
public education committees.

Public Education Committee

In order to help provide regional consistency and oversight for the stormwater public education
efforts, one of the performance commitments in the updated 2000 draft DAMP was to establish a
public education committee.

This committee was established in March 2001 and meets quarterly to discuss the public
education efforts, available countywide and local public education materials, upcoming public
education events, other available public education materials and to update committee members on
the progress of the California Storm Water Quality Task Force Public Information and Public
Participation Work Group (PI/PP). 

To date the committee has had participation from fifteen Permittees and Santa Ana Regional
Board staff and met in March and June 2001 (Table 6.1).
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The committee focused on the following areas:

 Public and business education strategy;
 Updated 2000 DAMP public education commitments;
 Draft permit requirements;
 Available/upcoming countywide public education materials;
 Modifications to the educational materials (bilingual);
 Upcoming public education events; and
 SWQTF PI/PP Meetings

California Storm Water Quality Task Force Public Information/Public Participation (PI/PP)
Work Group

The California Storm Water Quality Task Force Public Information and Public Participation Work
Group (PIPP) is comprised of representatives from stormwater programs, government agencies
and consultant organizations involved in stormwater outreach efforts throughout the state. The
work group meets bi-monthly to share stormwater related outreach information, materials,
experiences and ideas.  To encourage participation from all interested parties, meeting locations
alternate between Southern and Northern California. 

During 2001 the Principal Permittee co-chaired the PI/PP.  The main goal for the work group
during 2001 was the creation of an orientation package that would provide new attendees with an
understanding of what the group has accomplished over the years and a basic understanding of the
public education efforts that are already underway within the state.

6.2.1 Principal Permittee Regional Efforts

Countywide Education

The specific countywide education efforts that have taken place over the past year include:

1. Upon request, approximately 42,000 brochures, magnets, flyers and/or bookmarks were
distributed to the Permittees, various agencies and private companies. Table 6.2 presents all
of the educational materials and how many were distributed. Of the brochures that were
distributed, approximately 70% were provided to the Permittees and the remaining 30% to the
private sector.

2. Staff participated in several public outreach events including the Children's Drinking Water
Festival, Festival of the Whales/Ocean Awareness Day, Tierra Nativa and the Orange County
Fair.
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a) Children’s Drinking Water Festival

The Children’s Drinking Water Festival is an annual event that teaches two-to-three thousand
1st  through 4th graders about water and the environment.  The Principal Permittee has
participated in this educational event each spring for the past four years.  The booth, “Water
Chemistry”, teaches the students the importance of Chemistry in helping solve water quality
problems.  This message is conveyed through the use of displays, brochures, experiments and
discussions with the students.

b) Festival of the Whales/Ocean Awareness Day

Staff participated in the annual Festival of the Whales/Ocean Awareness Day in March 2001 in
Dana Point.  The event educates the public about many environmental concerns regarding sea
life.  An informational booth was set up to teach the public about urban runoff and other
water quality related issues.

c) Tierra Nativa

Staff participated in the annual "Tierra Nativa-Celebration of the Native Land" in April 2001
in Mission Viejo.  Approximately 2,000 people attended the event. An informational booth
was set up to teach the public about urban runoff and other water quality related issues.

d) Orange County Fair

The Principal Permittee participated in the annual Orange County Fair in July 2000 in Costa
Mesa.  The event was attended by thousands of people. An informational booth was set up to
teach the public about urban runoff and other water quality related issues.

For this specific event, the efforts were coordinated with the County of Orange/HCA, County
of Orange/IWMD and Orange County Sanitation for a comprehensive "Environmental
Partners" public education effort aimed at educating the public about the proper disposal of
wastes.  This effort merged several similar messages about proper waste disposal. 

As a part of this coordinated effort, the Principal Permittee and the Orange County Sanitation
District conducted public awareness surveys with a number of fair goers.  The results are
presented in Section 6.4.2 and Section 6.4.3.

3. During 1999-2000 the Permittees participated in the LA Times in Education Program.  This
environmental study unit, which was distributed to approximately 180 schools, included
newspaper-based lessons, classroom explorations and the opportunity for students and their
families to participate in a survey to help Orange County understand how pesticides move
through our watersheds. 
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Ultimately, 775 completed surveys were returned, representing eight different watersheds. 
The survey results provided the County with valuable information regarding the publics
practices, perception and management of pesticides and will help to direct the County’s future
public outreach pesticide campaign to the appropriate sectors of the public.  The survey
results are discussed more fully in Section 6.4.4;

4. The Principal Permittee began discussions with Orange County Health Care Agency (HCA)
staff to coordinate their efforts so that HCA restaurant inspectors could distribute the “Water
Quality Guidelines for Exterior Restaurant Cleaning Operations”  while conducting their
scheduled restaurant inspections at approximately 11,300 restaurants countywide. As a result,
staff will forward these brochures to HCA in the upcoming year.

5. The Principal Permittee began discussions with the Green Restaurant Association (GRA) of
Newport Beach, to coordinate their efforts so that the GRA volunteers could distribute the
“Water Quality Guidelines for Exterior Restaurant Cleaning Operations”  while conducting
their restaurant audits. As a result, staff forwarded 200 of these brochures to GRA.

6. Trails4All was established in 1992 as the Trails Council of Orange County. Incorporated as a
501(C) nonprofit organization in 1995, their purpose is to assist in coordinating volunteer trail
projects and to raise funds to support volunteer groups that undertake those projects.

During the reporting period, the Principal Permittee assisted Trails4All in coordinating the
“Inner Coastal & Watershed Cleanup Day” in Orange County. This event is held in
conjunction with the “Coastal Cleanup Day” each September and brings together volunteers
to collect trash and debris and help restore trails within the Talbert/Greenville Banning
Channel, Los Alamitos/East Garden Grove/Bolsa Chica, Lower Santa Ana River & Santiago
Creek, San Diego Creek, Aliso Creek and San Juan Creek watersheds.

7. The Permittees continued to participate in the American Oceans Campaign stormwater
resources web page at www.americanoceans.org/runoff/epa.htm; by sending any additional
newly created public education materials to the organization for placement on the web page.
(Figure 6.1)

8. The Permittee continued to publicize the 24-hr telephone line for inquiries about stormwater
and public education material as well as water pollution complaints;

9. A downloadable version of the updated 2000 Drainage Area Management Plan (DAMP) was
placed on the Santa Ana Regional Water Control Board’s website.

10. The Principal Permittee participated as presenters at a number of workshops or seminars
addressing stormwater management issue
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11. The Principal Permittee provided Urban Run-Off 101 and Watershed 202 presentations, which
illustrate how the County is responding to problems in our watersheds.  The presentation
covers such topics as water quality, habitat protection and stream stability issues with
examples of short, medium and long-term solutions.

a) “Urban Run-Off 101”

This presentation provides fundamental information for those without the basic understanding
of what urban run-off is and distinguishes the differences between point source and non-point
source pollution.  It also presents information on water quality regulations, regulators,
stakeholders and solutions to water pollution problems (Appendix D).

b) “Watershed 202”

Building upon the foundation put down by “Urban Run-Off 101”, this presentation specifically
targets each of Orange County’s thirteen watersheds and outlines major projects underway
including grants, construction, wetland and stream bank restoration, water quality studies,
diversions, storm drain filter programs, TMDL programs and water bonds. (Appendix E).

12. The Principal Permittee developed its first “advertorial” to reach the public through the
newspaper.  The “advertorial” contains key messages on water quality and water pollution and
was estimated to be read by 830,000 readers.  The “advertorial”  was part of a special “Earth
Day” section of the April 20, 2000 edition of the Orange County Register. 

Watershed Specific Public Education

The additional watershed specific education efforts that have taken place over the past year
include:

1. The Principal Permittee participated in discussions about building a watershed educational
center in the Santiago Oaks Regional Park which would utilize a series of interactive exhibits
to better inform park visitors about various watershed messages including drinking water
systems, sanitation systems, various water resource programs (groundwater) and the storm
drain/stormwater conveyance system.  The center may also feature exhibits devoted to urban
runoff to help promote public awareness concerning the connection between the ocean and
storm drain system and things that they can do to prevent pollution.
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Pollutant Specific Education

The additional pollutant specific education efforts that have taken place over the past year
include:

1. Pesticide Brochure – 319(h) Implementation Grant, Upper Newport Bay Water Quality
Enhancement Project

As a result of the 319(h) Implementation Grant, source control efforts were focused on the
role of organophosphate pesticides in aquatic toxicity in the Newport Bay watershed,
particularly on urban residential uses of these chemicals.

Part of the urban residential source control program was the development of an Upper
Newport Bay watershed version of a brochure entitled “Keeping Pest Control Products Out of
Creeks, Rivers and the Ocean” developed originally by the industry group CURES (Coalition
For Urban/Rural Environment Stewardship).  Sixty thousand copies of this brochure have
been printed and will be distributed to Newport Bay watershed cities.

2. The Principal Permittee is currently developing a Pet Care Activities Brochure that is intended
to inform the public about the need to pick-up after their pets and care for them without
impacting the environment.

Business Specific Education

During the First and Second Term Permits, the business education program mainly consisted of
the development and distribution of formal BMP guidance for certain potentially polluting
business activities including mobile detailing, pool maintenance activities, automotive service
center and restaurant cleaning operations; and outreach to business associations.

The additional business specific education efforts that have taken place over the past year include:

1. Grocery Store Exterior Cleaning Practices - An educational letter and BMP guidelines
addressing exterior cleaning practices were distributed to the corporate headquarters and 148
individual grocery stores of the five largest grocery store chains that are located within
Orange County (Appendix F).

2. Pressure Washing Companies – An educational letter and BMP guidelines addressing
pressure washing activities were distributed to 36 companies residing within Orange, Los
Angeles, San Bernardino and Riverside Counties (Appendix G).

3. Exterior Restaurant Cleaning Guidelines – A brochure was developed to address those
general types of business activities that may pose a threat to water quality and suggest BMPs
that can be implemented to reduce the impact on the environment.
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4. General Business Practices Brochure – A brochure is being developed to address those
general types of business activities that may pose a threat to water quality and suggest BMPs
that can be implemented to reduce the impact on the environment.

5. Carpet Cleaning Brochure – A brochure is being developed to address carpet cleaning
activities that may pose a threat to water quality and suggest BMPs that can be implemented
to reduce the impact on the environment.

6. Equestrian/Livestock Brochure – A brochure is being developed to address those horse and
livestock activities that may pose a threat to water quality and suggest BMPs that can be
implemented to reduce the impact on the environment.

7. BMP Posters –A series of three posters are being developed to address activities associated
with automotive repair shops, gasoline stations and restaurants that may pose a threat to
water quality and suggest BMPs that can be implemented to reduce the impact on the
environment.  The posters will be bilingual, full color and weather resistant so that they may
be posted in the workplace as a guide for employees.

6.2.2 Local Efforts

In 2000/01 all Permittees made the countywide educational materials available to their residents at
public facilities such as city halls, libraries, fire stations, etc.

In addition many Permittees developed and distributed their own materials to the general public.
In 2000/01, fourteen Permittees reported enhancing local materials and/or conducting their own
initiatives (Table 6.3).  Examples include the following:

1. Dana Point developed the “Protecting the Ocean” brochure in an effort to protect the local
ocean water quality in English and Spanish;

2. Fountain Valley provided waste reduction and litter control slides before movies at the local
theaters;

3. Laguna Hills reported the development and distribution of public education literature
expanding upon the County’s “The Ocean Begins at Your Front Door” brochure;

4. Laguna Woods developed a flyer about water quality and hazardous material disposal which
was mailed to all residents and distributed to all businesses within the city;

5. Mission Viejo developed a series of brochures which focused on specific activities including
painting, roadwork and paving, concrete and mortar application, home improvements, auto
maintenance,  general construction, landscaping gardening and pest control, food service and
heavy equipment/earth moving activities; 
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6. Santa Ana produced waste disposal and recycling information in English, Spanish, and
Vietnamese; and

7. Seal Beach developed a construction and demolition recycling guides.

In addition to the above-mentioned efforts, Laguna Niguel reported initiating planning on the
development of an Aliso Watershed Education Facility.  The facility is intended to physically
demonstrate principles of sustainable landscape and architectural design that residents might
incorporate in remodeling their own homes.  A nomination letter was signed in June to the State
Parks Department seeking Proposition 12 grant funding for up to $500,000.

Ten Permittees also reported that they have initiated or completed the development of local
websites to display information regarding storm drains, water quality, and/or recycling.

During the reporting period, eighteen Permittees also reported sponsoring and/or attending public
outreach events (Table 6.4) and nine Permittee reported utilizing a variety of interactive public
education displays at those events (Table 6.5).

Key events included:

 Anaheim Environmental Faire, City of Anaheim – City Staffed information booth and
provided brochures on litter control;

 Orange County Fair, City of Costa Mesa – City provided recycling, proper waste disposal,
and anti-litter information.  Distributed "The Ocean Begins at Your Front Door" brochures;

 Cypress Community Festival, City of Cypress – City distributed used oil recycling containers,
oil recycling information, water quality information, and premiums including stormwater
magnets;

 Ocean Awareness Day, City of Dana Point – City demonstrated how the recently installed
storm drain filters catch sediment, trash and other contaminants;

 Clean-Up Days, City of La Habra – City provided large trash bins for residents to drop off
large trash items/handed out brochures and used oil containers;

 Trails-4-All Clean-Up, City of  Laguna Hills – City distributed public education materials; and
answered water quality questions from the public;

 And, Tierra Nativa, City of Mission Viejo – City hosts and organized the environmental and
cultural event.
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6.3 Volunteer Monitoring

During the Second Term Permit period, the Principal Permittee continued its volunteer
monitoring program.  During the permit period, several students/interns, one under the direction
of Dr. Prem Saint of the California State University at Fullerton, have been instrumental in:

 Collecting and submitting water quality samples for various compliance activities;
 Gathering and analyzing trash/debris and sedimentation data;
 Quantifying and characterizing the types of trash/debris that were collected a debris boom

during storm flows;
 Maintenance of the field equipment and scientific instruments they used; and
 Preparation of statistical reporting spreadsheets.

6.4 Public Awareness Surveys

In an effort to better understand the public’s awareness regarding water quality issues, several
surveys have been conducted.  The surveys have incorporated a number of questions relating to
pesticide, herbicide and fertilizer use, the sewer and stormdrain system and the public’s overall
awareness of the County’s public outreach campaign.  The results may assist the stormwater
program managers in determining what additional efforts need to be conducted and where focused
efforts should take place. 

In addition to previously completed surveys, the Permittees will be conducting another, more
thorough public awareness survey during 2001/02.

6.4.1 1994 Stormwater Pollution Prevention and Flood Awareness Survey

In 1994 the University of California at Irvine (UCI) conducted a public education survey on behalf
of the NPDES Stormwater Program as a part of the Orange County Annual Survey.  This survey
was co-directed by Mark Baldassare and Cheryl Katz of the University of California, Irvine.  The
Stormwater Pollution Prevention and Flood Awareness Survey comprised 10 questions on topics
such as awareness and knowledge.  The intent of the survey was to gather information on the
public’s perception regarding storm water. 

For this telephone survey, random samples of 1,000 Orange County adults were interviewed over
the period August 19-29, 1994. The sampling error was three percent for the total sample.

The key results of this survey were:

 Eighty-six percent say it is illegal to throw materials into the storm drain. However, nearly half
of Orange county adults believe that the storm drain system and the sewer system are the
same (44%) and that the water in storm drains is filtered and tested before it leaves the system
(48%). Older Anglo, South County and higher socioeconomic status residents tend to know
more about stormwater pollution.
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 Thirty-three percent have seen public service announcements on television about dumping in
storm drains, while 8 percent have seen brochures and 60 percent have noticed the "No
Dumping" messages stenciled on curbs or storm drains. The study notes that, in general,
exposure to announcements and warning signs on curbs lead to greater awareness of
stormwater pollution prevention.

The main finding of the survey was that the public assumed that storm water was being treated. 
As a result of that finding, an effort was made to stencil storm water inlets with a uniform
message throughout the county that informs the public that storm water drains directly to the
ocean.

6.4.2 2000 County of Orange Fair Survey

In July 2000, during the annual County Fair, the Principal Permittee conducted an informal urban
runoff awareness survey (Figure 6.2).  The survey incorporated six questions that were generally
focused around basic awareness issues such as the difference between the storm drain and the
sewer system and perceptions of current environmental problems.  The questions were selected
based on the public education Final Report that was completed in 2000.  Two hundred and thirty-
seven people completed the survey. 

The key results of the survey were:

 Sixty four percent of the respondents understood that the storm drain and sewer systems were
not part of the same underground drain system;

 Seventy four percent of the respondents understood that the water that flows into the storm
drain system is not tested and filtered to remove wastes before they flow to the ocean;

 Nearly all of the respondents understood that the water that flows into the storm drain system
ends up at the ocean;

 Eighty nine percent of those surveyed had observed that the storm drains are stenciled with a
“No Dumping – Drains to Ocean”; and

 All respondents believed that there is a pollution problem in Orange County.
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6.4.3 2000 Orange County Sanitation District Fair Survey

In July 2000, during the annual County Fair, the Orange County Sanitation District also
conducted an informal survey entitled, “We’re Fired Up About Protecting Our Coastal Water
Survey 2000” that incorporated a number of questions regarding the storm drain system and
urban runoff. (Figure 6.3). The survey incorporated two questions that were generally focused
around basic awareness issues such as the difference between the storm drain and the sewer
system and perceptions of current environmental problems. Approximately 100 people completed
the survey. 

The key results of the survey were:

 Sixty two percent of the respondents understood that the storm drain and sewer systems were
not part of the same underground drain system; and

 Seventy five percent of those surveyed understood the water that enters the storm drain
system flows straight to the ocean and does not go to a wastewater treatment plant.

6.4.4 LA Times In Education Survey

In 1999, in coordination with The Los Angeles Times’, Time in Education program, the Principal
Permittee contributed to a pesticide/herbicide watershed based survey of secondary school
students of Orange County.  The survey was created to help the County understand how, when
and where the general public is using pesticides and herbicides within its borders.  Countywide
data was tabulated and compared to two County watersheds, San Diego Creek (SDC) and
Newport Bay (NB).  Surveys were ultimately returned from eight watersheds. 

The most central topics presented to those surveyed were form of pesticide, time of application,
disposal, frequency of application and area of application. 

Eighty-six percent of the pesticides/herbicides listed by those surveyed were a liquid state pest
(ants, flees, weeds, moths, flies, insects, et cetera) control.  The liquid form pest control
(pesticides/herbicides) is more readily available to be “picked-up” by rain, irrigation or runoff,
contributing to toxicity in waterbodies (streams, rivers, lakes, estuaries, and/or harbors).

Nearly twelve percent of those surveyed in “All Other” watersheds coincide pesticide/herbicide
application with precipitation or irrigation.  Nearly 18 percent of those surveyed within the SDC
and NB watersheds coincide pesticide/herbicide application with precipitation or irrigation.

Only 4.8 percent (All Other watersheds) and 4.4 percent (SDC + NB) of those surveyed dispose
of unused pesticides/herbicides directly into a catch basin or storm drain.

Forty percent (All Other watersheds) and 47.8 percent (SDC + NB) of those surveyed dispose of
unused pesticides/herbicides in areas that are exposed to precipitation and/or wind.
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The main finding of the survey was that the public, overwhelming uses liquid bases pesticides and
herbicides.  The survey also revealed that the public has increased its knowledge about urban
runoff issues and their awareness of the connectivity between the ocean and storm drain system. 

6.4.5 Survey Conclusions

Although the results from the informal surveys conducted in 2000 are very similar, when
compared to the 1994 UCI survey, some general conclusions can be made:

 Between 1994 and 2000, an additional 8% of those surveyed understood that the storm
drain and sewer systems were not part of the same underground drain system;

 Between 1994 and 2000, an additional 22% of those surveyed understood that the water
that flows into the storm drain system is not tested and filtered to remove wastes before they
flow to the ocean; and

 Between 1994 and 2000, an additional 29% of those surveyed had observed that the storm
drains are stenciled with a “No Dumping – Drains to Ocean.

This apparent increase in public awareness may be a result of effective current and past, large-
scale multi-agency, multi-city and County Stormwater education programs promoting the
connection, and disconnection, between storm drains, the sewer system and water quality.

However, it should again be noted that, since the two 2000 public awareness surveys were
informal, additional, more scientific, conclusions would not be able to be made until the
conclusion of the 2001-2002 scientific survey. 
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Table 6.1
Public Education Committee

Anaheim Rod Hallok Public Works (714) 765-6881 X X

Brea Beatrice Ramirez Engineering (714) 990-7672 X X

Costa Mesa Maher Nawar Public Works (714) 754-5248 X X

Dana Point Cindy Asher Public Works (949) 248-3571 X

Irvine Mike Loving Public Works (949) 725-6315 X X

Mission Viejo Richard Schlesinger Public Works (949) 470-3079

Rancho Santa Margarita Tom Wheeler Engineering (949) 635-1800 X

San Clemente Tom Bonigut Engineering (949) 361-6187 X X

San Juan Capistrano William Huber Engineering & Building (949) 443-6336 X X

Santa Ana Souri Amirani Public Works (714) 647-5640 X X

Stanton Michael Kim Engineering (714) 379-9222x203

Tustin Keith Linker Public Works (714) 573-3175 X X

Westminster Ziad Mazboudi Public Works (714) 898-3311x215 X X

Yorba Linda Chris Johansen Engineering (714) 961-7170 X X

County of Orange Karen Ashby
PFRD/Watershed and 

Coastal Resources
(714) 567-6297 X X

Matt Tucker
PFRD/Watershed and 

Coastal Resources
(714) 567-6342 X X

Permittees
June 14, 2001

Meeting Date Attended

Name Department Phone Number

Public Education Committee Participant

March 15, 2001
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Table 6.2
Countywide Public Educational Materials

Public Education Item Number Distributed

"The Ocean Begins At Your Front Door" (Brochure) 14,542

"Do You Know Where the Water in Your Storm Drain Goes?" (Brochure) 12,445

Water Pollution Problem Reporting Hotline Magnets 8,312

"Keep Gutters Clean For Those Downstream" Bookmarks 1,576

"Waste Oil Collection Centers" Brochure 2,964

"Mobile Detailing and the Water Quality Act" (Brochure) 738

"Pool Maintenance and the Water Quality Act" (Brochure) 1,178

"Water Quality Guidelines for Exterior Restaurant Operations" (Brochure) 200

Public Education Item Date

"Water Quality Guidelines for Carpet Cleaning" (Brochure) December, 2001

"Water Quality Guidelines for Pet Care Activities" (Brochure) December, 2001

"Water Quality Guidelines for Horse & Livestock Activities" (Brochure) December, 2001

"Water Quality Guidelines for General Business Practices" (Brochure) January, 2002

BMP Poster for Food/Restaurant Industry January, 2002

BMP Poster for Gas Station Operations January, 2002

BMP Poster for Auto Repair Industry January, 2002

Countywide Public Educational Materials in Development
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Table 6.3
Public Education Outreach Materials and Websites

Anaheim "The Ocean Begins at Your Front Door" 
Brochure Revision

http://www.anaheim.net/publicworks/index.html

Brea 2 coloring pages and coloring/activity book (in 
progress)

Costa Mesa

Flyer for Home Pick-Up Program and HHW; Ads 
in Booster Books for local high schools to 

publicize recycling; Home-generated Sharps 
Recycling Program.

Cypress http://www.ci.cypress.ca.us

Dana Point "Dana Point Is Protecting Our Ocean" (English & 
Spanish)

http://www.danapoint.org (still under construction)

Fountain Valley
Stormwater Pollution brochure for businesses, 
Stormwater Pollution brochure for residents, 

Hazardous waste pollution, Xeriscaping brochure
http://www.fountainvalley.org

Garden Grove

Painting, Food Service Industry, Fresh Concrete 
and Mortar Application, General Construction 
and Site Supervision, Heavy Equipment and 

Earth Moving Activities, Landscaping, Gardening 
and Pest Control,  Home Repair and 

Remodeling, Automotive Maintenance and Car 
Care, Roadwork and Paving

Irvine

Residential "Cart" Recycling Prog. Brochure; 
Apartment Recycling Brochure; Used Oil 
Recycling Program Pens & Pencils; Used Oil 
Program Brochures; Used oil Program billing 
inserts; Used Oil/HHW educational Wheels; 
Parks Recycling Brochure; Household 

http://www.cityofirvine.org

Lake Forest Newspaper advertisement for Earth Day, City 
Newsletter Advertisement

http://www.lakeforest.ca.us/leaflet

Mission Viejo

Roadwork and Paving; Home Repair and 
Remodeling; Painting; Landscaping, Gardening, 
and Pest Control; Heavy Equipment and Earth- 

Moving Activities; Food Service Industries; 
General Construction and Site Supervision: 

Fresh Concrete and Mortar Application; 
Automotive Maintenance and Car Care 

Newport Beach http://www.city.newport-beach.ca.us

Orange
Let's Recycle; Orange Recycles; HHW Home 
Pick-Up Program; Recycling Reference Card; 

Composting

San Clemente http://www.cty.org/san-clemente

San Juan Capistrano Press Releases

Seal Beach Construction and Demolition Recycling Guide http://www.sb-publicworks.com

Tustin Newsletter to inform public about recycling & 
other waste management and disposal issues

Westminster
Articles in City Newsletters; County 

Environmental, Brochures available in City Hall 
Lobby.

County of Orange Website under development 2001/02

Permittees Materials Developed During This Fiscal Year Website address
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Table 6.4
Public Education Outreach Events

Anaheim Anaheim Environmental 
Faire

Environmental and 
Recycling Issues

September 1, 2000 Marcia Myers City of Anaheim 400
Staffed info booth and provided brochures on 

litter control

Transportation Faire
Transportation related 

issues
October 1, 2000 Marcia Myers Suzanne Rogers City of Anaheim 400

Staffed info booth and provided brochures on 
litter control

Anaheim Employees 
Family Day

Community and City 
Activities

February 1, 2001 Marcia Myers Suzanne Rogers City of Anaheim 100
Staffed info booth and provided brochures on 

litter control

Costa Mesa Orange County 
Fairgrounds

Public
Awareness/Education

July 14-30, 2000 Donna Theriault Tom Fauth
OC Integrated Waste Management 

Department
17,000

Provided recycling, proper waste disposal, and 
anti-litter information.  Distributed "The Ocean 

Begins at Your Front Door" brochures.

Cypress Cypress Community 
Festival

Used Oil Recycling/Hazmat 
Info

June 22, 2000 Various staff members Public Works Department 20,000
Distribute used oil recycling containers, oil 

recycling information, water quality information, 
and premiums including Stormwater Magnets.

Dana Point Ocean Awareness Day Ocean Water Quality March 4, 2001 Cindy Asher Steve Avila

City contributed booth and provided 
educational material along with some funding 

for The Whale Festival, where Ocean 
Awareness Day is a special event.

Approx 1,000

Demonstrated how the recently installed storm 
drain filters catch sediment, trash, contaminants, 

etc, and the effectiveness of the City's street 
sweeping program.

Fountain Valley City Summer Showcase
Community summer 

festival showcasing City 
departments and functions

July 19, 2001 Steve Hauerwaas Mark Lewis, Jose Alire City Sponsored 3,000
Met with residents, promoted NPDES information, 

distributed material

Garden Grove Annual Public Works 
Open House

Public Education for City 
Programs

October 7, 2000 Maria Stipe
Jim Yasutake, Hermilio 

Hernandez
Sponsored by the City and staffed by City 

employees and volunteers
1000

Distributed Storm Water Program brochures and 
magnets, and encouraged participation in an 

interactive educational activity.

Huntington Beach Public Works Open 
House

Public Information May 19, 2001 Geraldine Lucas 
Eric Charlonne, Todd 

Broussard
City of Huntington Beach 2,000

CDS demonstration, sanitary sewer camera 
video, water quality brochures and posters

Irvine "Let's Talk Irvine"
Promoting citizen 

involvement in City issues
May 9, 15, 29, June 5, 

11, 19, 2001
Public Information Office & 

City Council
City Sponsored

20-30 residents per 
gathering

Led discussions about neighborhood issues.
Packets containing the water quality brochure 

were disseminated.

La Habra Clean-Up Days
Pick up large 

items/community relations
Oct. 21, 2000; April 21, 

2001; Feb. 7, 2001
Public Works Staff City of La Habra N/A

Provided large trash bins for residents to drop off 
large trash items/handed out brochures and used 

oil containers

# Attended What did you do?Staff AttendedPermittees Name of Event Focus of Event Date of Event Sponsoring Organization
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Table 6.4
Public Education Outreach Events

# Attended What did you do?Staff AttendedPermittees Name of Event Focus of Event Date of Event Sponsoring Organization

Laguna Beach Water Quality 
Workshop

Public Awareness June 9, 2001 Derek Wieske Mike Phillips City Council 25-30 Staff and Council member listened to public input

Laguna Hills Trails-4-All Trail Clean 
Up

Litter clean up. Aliso Creek 
Trail

September, 2000 Vince Cardona Trails-4-All Sponsors 100 (approx)
Distribute public education materials; answer 

water quality questions

Laguna Niguel Volunteer Connection 
Day

Drought tolerant plants, 
runoff minimizing design

April 1, 2001 Nancy Palmer Grethin Nalcolm City of Laguna Niguel 50-60
Organized volunteers to install plants & runoff-
minimizing hardscape & erosion control in the 

City Botanical Gardens

Mission Viejo Tierra Nativa
Earth Day/environmental 

awareness
April 28, 2001 Keith Rattay, Organizer Entire Public Works Staff City organizes and holds the entire event. 2,000 Water Quality Booth

Newport Beach Public Works Open 
House

All Things Public Works May 19, 2001 Steve Luy By the City 300-400 Had Water Quality Awareness Table

Orange Street Fair Community Party September, 2000 John Loertscher-Primary 100s of city staff involved Private/city partnership 100,000+
Displays of water conservation, used-oil, 
composting, stormwater protection, etc.

San Juan Capistrano City Hall Student Tours City Government
4 visits from July 2000 

to June 2001
Nancy Barney, Mgmt 

Analyst
Sam Shoucair, Senior 

Engineer
City

Approx. 200 
Students (3rd-4th 

Grade)

Discussion of Storm Water and Urban Runoff 
Pollution; as well as demonstration of storm water 

drainage process by Engineering Staff

Westminster Chamber of Commerce, 
City Hall meet

Educating businesses on 
City hall functions, 

important rules "such as 
NPDES" they should be 

aware of

April 25, 2001 Ziad Mazboudi Brad Fowler Local radio and newspaper 100+
Represented the Public Works Department and 

provided flyers on storm water and spill 
prevention.

County of Orange Festival of the Whales
Ocean Pollution 

Awareness
March 1, 2001 Matt Tucker City of Dana Point 100

Staffed booth, had questions and answers with 
prizes for correcct answers and provided 

brochures

City of Mission Viejo's 
Tierra Nativa-

Celebration of the 
Native Land

Earth Day/environmental 
awareness

April 28, 2001 Grant Sharp
City of Mission Viejo hosted and coordinated 

the event
2000

Information booth with approximately 100 
magnets, 50 "Do You Know Where the Water in 

Your Stormdrain Goes" and 50 "The Ocean 
Begins At Your Front Door" were distributed.

Children's Water 
Festival

Educating children about 
Water Quality issues

May 1, 2001 Matt Tucker OC Water District and private companies 2000
Demonstrated water chemistry to approximately 

500 children.
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Table 6.5
Public Education Outreach

Interactive Displays

Dana Point
United Storm Water (City's contractor for storm drain filters) brought 
a glassed in display that shows how the filters are mounted and how 

they capture contaminants.

Garden Grove
Children fished for sea life prizes through holes cut into a large 

mural board depicting an ocean scene and storm drain marked "No 
Dumping Drains to Ocean"

Huntington Beach CDS water flow model was used to demonstrate the operation of a 
structural stormwater BMP.

Irvine
Wheel of Fortune to promote public awareness of water quality 
issues.  Participants asked basic questions about water quality.

Correct answer yielded a prize.

La Habra City used a robot, "Cycler" to promote recycling to the residents.

Mission Viejo Photos of violations were displayed.

San Juan Capistrano Poster size version of "The Ocean Begins…" brochure and abstract 
demonstration using PVC pipe and slotted crate to show pipelines

Tustin
City provides turning wheel of information at the public counter 

which includes brochures from County and Calif Waste 
Management Board

County of Orange The Enviroscape Coastal Model

Permittees  Interactive Display Description
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Figure 6.1
www.americanoceans.org/runoff/epa.htm;
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                                  County of Orange
               Public Facilities & Resources Department
                            Urban Runoff Survey- July 2000

                        Please take a few moments to complete this questionnaire.
                                              Deposit it in the box provided.

 1.  The storm drain system and the sewer system are part of the same underground drain system.

True___     False___

2.  The water and other substances that flow through the storm drain system are tested and filtered

to remove wastes before they are discharged from the system.

True___     False___

 3.  Where does the water that flows into the storm drain system ultimately end up?

      ______________________________________________________________

 4.  Have you noticed that storm drains are stenciled with a “No Dumping-Drains to Ocean” or

      similar phrase?

Yes___      No___

 5.  Is there a pollution problem in Orange County?

Yes___      No___

 6.  Please indicate your level of concern for the following consequences of storm water pollution.

    ( on a scale of 1 to 5 : 5 is high , 1 is low )

______Harmful to fish & wildlife

______A health problem for humans who are in the water

______A health problem for surfers only

______A health problem because the fish is unsafe to eat

______Clogged catch basins cause local flooding

______Clogged catch basins cause foul odors

______Clogged catch basins attract vermin

______Clogged catch basins are unsightly

  7.  Do you have any other concerns? ( use the back of this sheet if you need more room )

Figure 6.2
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Figure 6.3

Orange County Sanitation District
We’re Fired Up About Protecting Our Coastal Water Survey 2000

1. What are three things that would harm the environment or the sewer system
if you put them down your household drain?
 oil

 paint

 chemicals

2. Who is responsible for maintaining large sewer trunklines in Orange County?

 Home Owners All

 Cities Not sure

 OCSD

3. What city do you live in?

4. Do you have an ultra-low-flush toilet?

 Yes No answer Not sure

 No Septic Tank

5. The sewer system and the storm drain system are part of the same
underground system here in Orange County. True  / False / Not Sure

6. In most cases, where does water go that flows into a storm drain?

 Straight into the ocean   No answer

 A wastewater treatment plant

7. Who is responsible for surfzone monitoring from Bolsa Chica to Corona Del Mar?

 Lifeguards No answer

 OCSD

 OC Health Department

 All of the above

8. What agency is responsible for posting ocean and bay closures or advisories?

 Orange County Sanitation District

 Lifeguards

 Orange County Health Care Agency

9. What is the most important thing you can do to protect our water resources?

Thanks for helping to protect our environment.
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7.0 NEW DEVELOPMENT

7.1 Requirements

The federal regulations specify that drainage area management plans include "a description of
planning procedures including a comprehensive master plan to develop, implement, and enforce
controls to reduce the discharge of pollutants...from areas of new development and significant
redevelopment."  These regulatory requirements necessitated the development of a program to
ensure that storm water quality management is considered during a project's planning phase,
implemented during construction, and ultimately maintained for the life of the project.

In 1993, the New Development/Construction Task Force, comprised of representatives from the
Principal Permittee, Building Industry Association (BIA), Association of General Contractors
(AGC) and Civil Engineers & Land Surveyors of California (CELSOC), completed a report that
provides the basis for requiring the incorporation of structural and non-structural Best
Management Practices (BMPs) into new development and significant redevelopment. The report,
entitled  "Best Management Practices For New Development Including Nonresidential
Construction Projects (1-5 acres)" (DAMP Appendix G), involved additional contributions on
specific BMPs from the Western States Petroleum Association (WSPA), Food Sanitation
Advisory Council (FSAC), and Orange County's sanitary districts.

At the end of this process, the Permittees had developed an effective and flexible program for new
development and significant redevelopment that allowed a strong focus to be placed on
constituents of concern identified through the monitoring program and water quality planning
process.

In 1997 the Permittees certified that they were implementing Appendix G.  Since that time, the
Permittees and development industry have gained considerable experience in implementing over a
thousand Water Quality Management Plans (WQMPs) countywide. Tables 1 and 2 of Appendix G
provide an outline of standard practice site specific structural and non-structural BMPs for special
developments such as residential, industrial, retail/office centers, restaurants, warehouses/grocery,
fuel dispensing areas and vehicle repair/maintenance facilities

In 2000, as a part of the third term permit renewal process, the Permittees recognized the need to
move beyond the initial efforts and proposed that the New Development/Construction Task Force
be re-established in order to assist in updating the New Development and Public Works
Construction elements of the DAMP. 

In early 2001, the TAC and the Permittees began the process of re-establishing the Task Force. 
During the initial meetings of the Permittees, it was determined that the membership of the Task
Force should be primarily made up of individuals with a technical background and knowledge that
they would be able to provide on either the controls themselves or the impact of their
implementation on the community.
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Harry Thomas, with the City of Orange, was elected as the Chair of the Task Force and the Task
Force members that were identified include the following:

Permittees Additional Members

County of Orange Building Industry Assoc.
City of Anaheim Association of General Contractors
City of Brea American Society of Civil Engineers
City of Irvine Orange County Water District
City of Laguna Beach Orange County Sanitation District
City of San Clemente South OC Wastewater Authority
City of San Juan Capistrano American Planners Association
City of Westminster Vector Control District

Natural Resources Conservation District
California Association of Community Managers
Western States Petroleum Association
Food Sanitation Advisory Council
Non-Affiliated Experts

During 2001-2002 the main objectives of the Task Force will be to convene the Task Force,
obtain a consultant to assist with the revision of the program elements and begin the process of
reviewing and revising the New Development/Significant Redevelopment and Public Works
Construction elements of the stormwater program.

7.2     Educational Outreach on New Development Requirements

The Principal Permittee has provided training to other Permittee planning staffs to facilitate
uniform countywide implementation of the requirements of Appendix G. The Permittees continue
to provide educational brochures and Appendix G with its attachments to assist developers and
contractors with the NPDES program. During 2000/01 approximately 3,100 public education
brochures were directly requested and distributed by developers within Orange County.

In addition, several Permittees reported working closely with developers and contractors in an
effort to educate them about stormwater BMPs and various other water quality/runoff issues. In
limited instances, Principal Permittee staff also provided third party review of Water Quality
Management Plans.
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7.3     Implementation

During the reporting period the Permittees approved 382 Water Quality Management Plans
(WQMPs) covering a total of 5,200 acres.  Since the implementation of the program in 1997, a
total of 1,482 WQMPs have been approved, covering 15,859 acres which represents
approximately 4.2% of the area within Orange County subject to the NDPES Stormwater Permit
(Table 7.1).  This is consistent with the incremental implementation of BMPs over the life of
development envisaged by the Clean Water Act. 

During the reporting period, the structural controls (Table 7.2) used most often were:

 Catch basin stenciling (3,744);
 Common area efficient irrigation (300);
 Common area landscape design (294); and
 Filtration (247). 

During the reporting period, the non-structural controls (Table 7.3) used most often were:

 BMP Maintenance (301);
 Education for new property occupiers (292);
 Common area landscape management (286);  and
 Common area litter control (279).

The report also recognizes that "Special" structural BMPs, specifically, engineered facilities
designed to address specific pollutant problems, may be required through a new development
runoff management plan, CEQA process, or similar water quality planning process.  Examples of
“special” structural BMPs that have been implemented include catch basin filters, stormwater
treatment units (CDS), and storm drain filters (Table 7.4). The targeted constituents include
pollutants in nuisance flows, non-point source pollution, litter, and hydrocarbons.

7.4 Training

The Permittees reported attending numerous workshops or training opportunities that were
provided throughout the reporting period (Table 7.5).  The new development training
opportunities included:

 APWA’s Clean Water Act Impacts on New Development (sixteen Permittees); and
 BMPs and Water Quality Enforcement for New Development (one Permittee).
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Table 7.1
Total WQMPs Approved and Acreage for Fiscal Years 1996-2001

Permittee # WQMPs approved Acreage covered by 
WQMPs

Anaheim 68 60

Brea 18 59.1

Buena Park 11 18

Costa Mesa 68 268

Cypress 17 80

Dana Point 6 51.1

Fountain Valley 8 43.9

Fullerton 13 950.6

Garden Grove 51 117

Hunt. Beach 72 446

Irvine 278 4,497.5

La Habra 38 18

La Palma 0 0

Laguna Beach 1 20

Laguna Hills 2 1.4

Laguna Niguel 8 265.3

Laguna Woods 0 0

Lake Forest 64 415.6

Los Alamitos 5 8

Mission Viejo 101 430

Newport Beach 0 0

Orange 10 868

Placentia 5 50

Rancho Santa Margarita 6 33

San Clemente 35 1,399

S.J. Capistrano 25 177

Santa Ana 85 421.6

Seal Beach 1 157

Stanton 2 0.5

Tustin 17 281.9

Villa Park

Westminster 30 95.3

Yorba Linda 8 419

County of Orange 421 4,206.95

Total 1,474 15,859

No Report
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Table 7.2
2000-2001 WQMP Structural Controls Summary 

S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 S13 S14 S15 S16

Anaheim 17 60 17 17 17 17 8 3 2 3

Brea 8 59.1 2 3 2 1 1 8 1 2

Buena Park 7 12 4 5 4 2 4 2 1

Costa Mesa 24 53 10 16 16 2 3 9 4 5 13 2 5 3

Cypress 13 55 5 8 9 1 5 1 6 2 1

Dana Point 1 19.1 1 1 1 1 10 1 10

Fountain Valley 2 9.9 6 6 5 3 8 8 8

Fullerton 6 485.6 5 6 6 1 3 1 2 1 1 1 6 2 3

Garden Grove 11 29 9 10 10 3 7 10 4 4 3 3 3 4 4 3 2 5

Hunt. Beach 17 55 16 17 17 2 13 1 1 1 1 1 13 22 51

Irvine 117 1971.5 75 77 76 14 5 29 8 1 2 2 2 22 65 6 38 12

La Habra 5 18 6 8 17 5

La Palma

Laguna Beach

Laguna Hills 1 0.4 1 1 1

Laguna Niguel 3 153.25 2 3 3 1 3

Laguna Woods 3 3 3 1 1 60 8 9

Lake Forest 25 152.55 20 22 22 2 23 3 1 1 1 1 3 22 4 16 23

Los Alamitos 2 3 1 3 3 2 80

Mission Viejo 11 40 11 11 11 4 11 11 2 5 8

Newport Beach

Orange 4 288 4 1 1 3,100

Placentia 5 2 25

Rancho Santa Margarita 6 33 3 5 5 1 3 5 1 3 1 1 1 1 4 2 2 3

San Clemente 13 455 11 12 12 5 1 3 3 11 3 10 6

S.J. Capistrano 13 64 12 8 10 9 0

Santa Ana 19 81.6 10 16 17 5 17 3 4 4 10 2

Seal Beach

Stanton 2 0.5 3 2 2 2 1 1 1 1

Tustin 7 108.9 4 6 5 1 4 2 2 2 2 36 6 5

Villa Park

Westminster 7 27.29 2 4 4 2 2 2 6

Yorba Linda 4 418 14 1 1 1 3 1 2 1 1 4 6 3

County of Orange 37 544.95 7 34 35 3 7 11 1 1 1 1 1 5 200 1 5 32

Total 382 5197.64 247 300 294 31 42 203 24 25 22 21 12 53 3,744 32 139 186

S1 = Filtration S9 = Motor Fuel Concrete Dispensing Areas U = Unknown
S2 = Common Area Efficient Irrigation S10 = Motor Fuel Dispensing Area Canopy * Installed by the end of October
S3 = Common Area Landscape Design S11 = Motor Fuel Interruptable Drainage
S4 = Community Car Wash Racks S12 = Energy Dissipator
S5 = Wash Water Controls Food Prep Areas S13 = Catch Basin Stenciling
S6 = Trash Container Areas S14 = Diversion of Loading Dock Drainage
S7 = Self-Contained Areas Washing/Steam Cleaning S15 = Inlet Trash Racks
S8 = Outdoor Storage S16 = Water Quality Inlets

Structural Controls ImplementedAcreage
covered by 

WQMPs

# WQMPs 
approvedPermittee

*
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Table 7.3
2000-2001 WQMP Non-Structural Control Summary

N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13 N14 N15 N16

Anaheim 17 60 17 17 17 17 17 17 17 7 7 17 17 6 17 17

Brea 8 59.1 3 2 2 2 2 1 3 4 1 3 2 1

Buena Park 7 12 3 5 4 4 2 1 2 5 5 1 1 4 3

Costa Mesa 24 53 15 12 16 16 5 1 3 2 5 14 13 10 10

Cypress 13 55 9 6 8 4 1 3 2 2 7 6 1 7 7 1

Dana Point 1 19.1 1 1 1 1 1 1 1

Fountain Valley 2 9.9 2 2 2 2 2 2 1 1 2

Fullerton 6 485.6 6 6 6 6 2 1 2 2 2 5 4 1 6 5

Garden Grove 11 29 8 10 9 11 6 6 7 6 6 6 11 10 6 6 9 3

Huntington Beach 17 55 17 16 17 17 3 1 4 1 3 5 14 13 6 16 17 2

Irvine 117 1971.5 76 80 77 81 16 8 17 3 16 25 70 56 9 75 75 8

La Habra 5 18 7 1

La Palma

Laguna Beach

Laguna Hills 1 0.4 1 1 1 1 1

Laguna Niguel 3 153.25 3 3 3 3 1 1 3 3

Laguna Woods 1 1 1 1 1 1

Lake Forest 25 152.55 24 24 23 25 9 6 12 1 7 10 24 24 6 22 24 4

Los Alamitos 2 3 2 1 1

Mission Viejo 11 40 11 11 8 11 11 11 11 11 11

Newport Beach

Orange 4 288 2 2 1 8 1 1

Placentia 3 5 5 5 5 1 25 5

Rancho Santa Margarita 6 33 5 6 4 6 2 2 3 1 2 2 6 6 4 5 5

San Clemente 13 455 12 12 12 12 5 3 4 5 5 12 10 3 11 12 3

San Juan Capistrano 13 64 12 5 5 2

Santa Ana 19 81.6 16 3 15 19 5 5 5 5 18 19 2 10 18

Seal Beach

Stanton 2 0.5 2 2 2 2 1 1 1 1 2 2 3 3 2 1

Tustin 7 108.9 7 6 6 7 2 2 4 2 2 4 7 5 6 7 3

Villa Park

Westminster 7 27.29 4 6 4 6 3 3 3 2 2 2 6 4 1 6 4

Yorba Linda 4 418 1 1 1 1 1 1 1 1 1 1 1 1 1

County of Orange 37 544.95 37 34 36 37 1 3 1 2 36 28 2 29 33 1

Total 382 5197.64 292 260 286 301 92 54 100 20 77 92 279 252 52 276 276 32

N1 = Education POA N9 = Hazardous Materials Disclosure Compliance U = Unknown
N2 = Activity Restrictions N10 = Uniform Fire Code Implementation
N3 = Common Area Landscape Mgmt. N11 = Common Area Litter Control
N4 = BMP Maintenance N12 = Employee Training
N5 = Title 22 CCR Compliance N13 = Housekeeping of Loading Docks
N6 = Local Industrial Permit Compliance N14 = Common Area Catch Basin Inspection
N7 = Spill Contingency Plan N15 = Street Sweeping
N8 = Underground Storage Tank Compliance N16 = Commercial Vehicle Washing

Non-Structural Controls Implemented
Permittee # WQMPs 

approved

Acreage
covered by 

WQMPs
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Table 7.4
Special Structural BMPs

Dana Point Capistrano By The Sea San Juan Creek Storm Drain Filters Pollutants contained in nuisance flows

Huntington Beach Huntington Beach Baptist Church Talbert Rock Percolation System Oil/grease from parking lot

Laguna Beach Treasure Island Resort complex Hobo Canyon Installation of CDS unit Non point source pollution on site

Bluebird Condominiums Bluebird Canyon Installation of CDS unit Non point source pollution on site

Seal Beach Kitchell Development San Gabriel River CDS units (Stormceptors) Trash, Litter

Kitchell Development San Gabriel River Catch Basin Filters Hydro Carbons

County of Orange Park Power Lost Adventure Corn Maze Project Aliso Creek Straw bales Erosion/Sediment

Targeted Pollutant of ConcernPermittees Name of Project Watershed
affected Special BMP Required
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Table 7.5
New Development/Significant Redevelopment and Construction Training

Clean Water Action Plans, General Const. Activities-Storm Water Permitting Clean Water Act Impacts on New Development

Date: September, 2000 Sponsored By: APWA

Date: May 31, 2001

Permittee Name Department

Orange Dan Vu Public Works Permittee Name Department

Jim Devore Public Works Anaheim Rod Hallok Public Works/St. & San

Bob Knaak Public Works Buena Park Jacquelynn Niemi Public Works

Costa Mesa Maher Nawar Public Services

BMPs and Water Quality Enforcement for New/Redevelopment Dana Point Angela Duzich Code Enforcement

Date: Winter 2001 Fullerton Virginia Viado Development Svs

Irvine Mike Loving Public Works

Permittee Name Department Laguna Beach Derek Wieske Public Works

County of Orange Matt Tucker PFRD/Environmental Resources Laguna Niguel Jeff Gibson Planning Division

Mission Viejo Richard Schlesinger Public Works

Construction Site Storm Water Management Short Course for Field Staff Rancho Santa Margarita Carolyn Lacanilao Engineering

Date: April 26, 2001 San Clemente Tom Bonigut Engineering

San Juan Capistrano William Huber Engineering & Bldg

Permittee Name Department Santa Ana Harry Chin Public Works

County of Orange Grant Sharp PFRD/Environmental Resources Villa Park Warren Repke City Engineer

Westminster Ziad Mazboudi Public Works

County of Orange Pat Munoz Subdivision/Grading SCRB

Jeff Ferrier Subdivision/Grading SCRB

Grant Sharp PFRD/Environmental Resources

Karen Ashby PFRD/Environmental Resources
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8.0 CONSTRUCTION

8.1 Introduction

Concern over construction sites as a major source of sediment and other pollutants is addressed in
the federal regulations, which require a description of a program to implement and maintain
structural and nonstructural BMPs to reduce pollutants in storm water runoff from construction
sites.

Such a program is to include procedures for site planning that incorporate consideration of
potential water-quality impacts; requirements for nonstructural and structural BMPs; procedures
for identifying priorities for inspecting sites and enforcing control measures that consider the
nature of the construction activity, topography, and the characteristics of soils and receiving water
quality; and appropriate educational and training measures.

In addition to sediment, activities and materials used on construction sites may be a source of
pollutants such as paints, lacquers, and primers; herbicides and pesticides; landscaping and soil
stabilization residues; soaps and detergents; wood preservatives; equipment fuels, lubricants,
coolants, and hydraulic fluids; and cleaning solvents.

These pollutants can leak from heavy equipment, be spilled, or can be eroded by rain from
exposed stockpiles.  Once released, they may adsorb onto sediment particles and can be
transported into the aquatic environment, where they may become available to enter aquatic food
chains, cause fish toxicity problems, contribute to algal blooms, impair recreational uses, and
degrade drinking water sources.

Sediment controls for construction activity directly impacting a watercourse should address
sediment transport issues in the watercourse so that the natural quantity of sediment is not
significantly changed.  Contaminated sediment must be prevented from reaching the watercourse.

Permittee initiatives relating to the control of sediment and related pollutants are based upon
established programs that involve implementation of both source control and treatment control
measures at construction sites and within certain portions of the San Diego Creek watershed.

8.2 Public Works Construction Practices

All public works construction contracts administered by the Permittees are governed by "Standard
Specifications for Public Works Construction" (subsequently referred to as the Green Book). 
Green Book Section 7 - "Responsibilities of the Contractor" imposes specific construction
practices, which are included within DAMP Appendix H as Best Management Practices for public
works construction.  In general, the Green Book requires the Contractor has to keep informed of,
and at all times observe and comply with state and federal laws and county and municipal
ordinances and regulations.
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Certain public works construction contracts administered by the Permittees may include Special
Provisions as required by the Permittees and approved municipal sediment control Standard Plans.
Applicable Special Provisions and Standard Plans are hereby included as Best Management
Practices for public works construction.

Since the problem of construction site erosion and sediment loss has long been recognized by the
Permittees, their grading ordinances and codes, the Green Book, and Public Works construction
specifications already contain requirements for construction practices for erosion control.

In addition, as a result of the Second Term Permits, if the Permittees have construction projects
that may result in the land disturbance of five (5) acres or more, they must comply with the State
General Construction Permit requirements.

During the First Term Permit period the Best Management Practices For Public Works
Construction report was developed and incorporated as part of the DAMP (Appendix H).  This
Appendix applies to Permittee public works construction projects and requires that such activities
will implement non-structural and structural BMPs to control contaminated stormwater run-off.

At a minimum BMP selection for public works projects shall be consistent with the Construction
Permit and Green Book standards for site maintenance and environmental protection.  In 1997 the
Permittees certified to the Regional Boards that the Appendix H guidelines or their equivalent
were being implemented.

In 1999/00 the Permittees were surveyed regarding the need to revise the grading and erosion
control ordinances.  As a result of the survey, it was determined that a model grading and erosion
control ordinance may need to be developed in order to reflect and incorporate the current
requirements contained in the State General Construction permit, the adopted Water Quality
Ordinances and the Green Book.  This will be a focus in the third permit term.

In 1999/00 the Permittees were requested to report the following information: the number of
grading and construction permits issued, the number of sites greater than five acres, the number of
site inspections conducted and the number of citations issued.  Although the Permittees were not
able to provide all of the information because of variations in the way the data is collected and
stored, they were able to report on a number of the items requested.

In 2000/01 the Permittees reported that they collectively issued almost 25,000 building permits
and 1,103 grading permits (Table 8.1).  They also reported that there were 113 construction sites
greater than five acres countywide and that there were a total of 491 stop work notices issued
with five sites receiving more than one stop work notice (Table 8.2).
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In addition, the Permittees work closely with developers in an effort to reduce contaminants
associated with construction and stress to developers the importance of reducing the loads of
sediment, paint, chemicals and other pollutants that are derived from construction sites during
precipitation events or general construction activities.

8.3 Permittee Oversight of Private Construction Practices

The Permittees enforce grading codes on private construction practices designed to protect slopes
from erosion and failure. These codes are also designed to protect watercourses and adjacent
property from the effects of eroded soil or blowing dust.  These codes will be evaluated and
revised as needed in the Third Term Permit period to ensure consistency with other regulatory
documents such as the Construction Permit and local Water Quality Ordinance.   The Permittees
also require applicants for grading permits >5 acres to provide proof of coverage under the
General Construction Permit as well as the inclusion of special construction notes on building and
grading plans for commercial sites between 1-5 acres (Section 7.2 and Appendix G).

Grading, construction and building inspectors ensure compliance with local grading codes as part
of their present jobs.

8.4 Newport Bay/San Diego Creek Sediment Control Programs

The Permittees have established programs and practices to control sediment and related pollutants
through both source control (erosion control) and treatment control measures (sediment control)
at construction sites.  A special focus exists in the Newport Bay/San Diego Creek watershed due
to its impaired status due to excess sediment (Section 12.2.2).

8.5 Training

The Permittees reported attending numerous workshops or training opportunities that were
provided throughout the reporting period (Table 7.5).  The construction training opportunities
included:

 Clean Water Action Plans and General Construction Permitting (one Permittee); and
 Construction Site Stormwater Management Short Course (one Permittee).
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Table 8.1
Construction Permits Issued

Anaheim 50 1,696

Brea 20

Buena Park 16

Costa Mesa 24 262

Cypress 20 1,126

Dana Point 4 121

Fountain Valley 14 79

Fullerton 40

Garden Grove 46 582

Huntington Beach 64 222

Irvine 112 2,006

La Habra 7

La Palma

Laguna Beach 815

Laguna Hills 8 136

Laguna Niguel 9 869

Laguna Woods 1 1

Lake Forest 35 51

Los Alamitos 4 4

Mission Viejo 15

Newport Beach

Orange 11 93

Placentia 269

Rancho Santa Margarita 27 200

San Clemente 248 936

San Juan Capistrano 2

Santa Ana 42 1,873

Seal Beach

Stanton 10 29

Tustin 10 139

Villa Park

Westminster 17 153

Yorba Linda 20 1,760

County of Orange 227 11,462

Total 1,103 24,884

Building Permits Issued 
Where the Exterior Footprint 

is Affected
Permittee Grading Permits Issued
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Table 8.2
 Construction Activities Summary

Total For Grading For Construction

Anaheim 14

Brea

Buena Park 4

Costa Mesa 4

Cypress 4 37 2 35

Dana Point 7 1 6 1

Fountain Valley 1

Fullerton 6

Garden Grove 2

Huntington Beach 3 17 2 15 1

Irvine 13 14

La Habra

La Palma

Laguna Beach 1 300 300

Laguna Hills 23 3 20

Laguna Niguel 2 2 2

Laguna Woods 1

Lake Forest 4 17 2 15

Los Alamitos 4

Mission Viejo 3

Newport Beach

Orange 1

Placentia 38 6 32

Rancho Santa Margarita 10 2 2 1

San Clemente 25

San Juan Capistrano

Santa Ana 4 20 20

Seal Beach

Stanton

Tustin 2 2 1

Villa Park

Westminster 3

Yorba Linda 4

County of Orange 12 12 1

Total 113 491 32 445 5

Sites That Received More 
Than 1 Stop Work NoticePermittee Sites Greater Than 5 

Acres

Stop Work Notices Issued
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9.0 INDUSTRIAL DISCHARGER IDENTIFICATION

9.1 Introduction

During the First Term Permit, the objective of the Industrial Discharger Identification element was
to identify industrial stormwater dischargers in Orange County and to notify them of State
industrial stormwater permitting requirements.  This element provided coordination between the
Permittees and industrial dischargers so that industries may comply with the separate requirements
of the local NPDES and Statewide General Industrial (SWRCB Order No. 97-03 DWQ, NPDES
General Permit No. CAS000001, subsequently referred to as the Industrial Permit) and General
Construction Permits.

9.2 Program Implementation

In 1992 a central database was developed which consolidated the 40 CFR 122.26 (a) (4)
notifications, current NPDES permit holders and industries whose Standard Industrial
Classification (SIC) codes were identified by the State Water Resources Control Board as
requiring coverage under the Industrial Permit.  The database provided the basis for a single
notification to all the identified industrial facilities informing the facilities' staff of the existence of
the NPDES stormwater program and possible industrial permit application requirements. 

This early program commitment was completed in 1992 by the Principal Permittee with the
distribution of educational flyers to more than 10,000 potentially-affected industrial businesses in
Orange County.  More than 7,000 flyers were also sent to construction-related businesses in
Orange County to notify them of the obligations under the General Construction Permit. 

Subsequently, in 1997-98 and in 1999-00 the Principal Permittee distributed additional guidance
for the cleaning of automotive service centers to over 2,100 businesses, which included some
industrial facilities subject to the Industrial Permit.  These initial guidance materials have also been
used as the basis for additional public education efforts (Section 6.2.1).

Within DAMP Appendix G, the Permittees established a requirement that applicants for grading
permits > 5 acres provide proof of coverage under the Construction Permit. Since a similar
mechanism does not currently exist for the Industrial Permit due to lack of a common permitting
trigger, in 1999/00 the Permittees were surveyed regarding their ability to identify new businesses
by Standard Industrial Classification (SIC) codes in order to be able to identify those businesses
that are subject to the Industrial Activities Storm Water General Permit.

As a result of the survey, fifteen Permittees indicated that they currently had a business licensing
or similar mechanism in place that would facilitate this type of notification.  The remaining
Permittees do not have such a mechanism and are continuing to determine the ways in which they
will be able to notify businesses within jurisdiction.  This will be a focus in the Third permit term.

0015036



62

9.3       Management of Significant Industrial Discharges

The Permittees already identify large industrial facilities where hazardous/toxic substances are
stored, used, manufactured or disposed of, as well as local landfills, hazardous waste disposal,
treatment, and recovery facilities, and any known spills, leaks or other problems in their municipal
area.  A number of Permittees that perform annual fire code inspections coincidentally examine
site pollution issues. 

Management of the significant industrial discharges is accomplished through various coordinated
efforts.  One of these efforts is a training program that is provided by the Principal Permittee to
various public agencies such as the sanitation districts, Health Care Agency, Fire Department Fire
Prevention Officers and Agricultural Commissioner field inspectors to encourage their
participation in implementing the stormwater program while conducting their own scheduled
inspections (Section 10.2.1). 
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10.0 DETECTION/ELIMINATION OF ILLEGAL DISCHARGES AND ILLICIT
CONNECTIONS

10.1 Introduction

Illegal discharges and illicit connections can be sources of contamination within municipality
stormwater drainage systems.

An illegal discharge is any intentional discharge to a municipal separate storm sewer that is not
composed entirely of stormwater and that is not covered by an NPDES permit.  An illegal
discharge refers to the disposal of non-stormwater materials such as paint or waste oil into the
storm drain or the discharge of waste streams containing pollutants to the storm drain.

An illicit connection to the storm drain system is an undocumented and/or unpermitted physical
connection from a facility to the storm drain system.  The First Term Permit required the
Permittees to undertake programs to identify and eliminate illicit connections to the storm drain
system. The Permittees developed a facility inspection and documentation program to identify
such connections however; almost none were identified during the multi-year effort.

An effective program to reduce or eliminate these types of discharges and connections needs to
inform the public of the detrimental effects of illegal discharges on water quality, have a process
for detecting and eliminating illicit connections and have a program to respond to, investigate and
clean up illegal discharges.

This section includes a discussion of the specific requirements for legal authority to control
pollutant contributions to the storm drain system, the use of this authority to eliminate illegal
discharges and efforts to identify and eliminate illicit connections to the storm drain system
through routine facility inspections.

Authorized Inspectors Committee

In order to help provide regional consistency and oversight to the response to water pollution
incidents, one of the performance commitments in the updated 2000 draft DAMP was to establish
an authorized inspectors committee.

This committee was established in February 2001 and meets quarterly to discuss the
responsibilities of authorized inspectors, types of training and resources available, ongoing or new
issues relating to the enforcement of water pollution laws and regulations as well as provide an
opportunity to profile cases or incidents. Meeting participants are encouraged to suggest topics
for training discussion that can help them perform their duties more effectively.

To date the committee has had participation from twenty-seven Permittees and the Santa Ana and
San Diego Regional Board staff. The Orange County committee met in February and May 2001
(Table 10.1).
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The committee has focused on the following areas:

 Implementation of the Water Quality Ordinance and Enforcement Consistency Guide;
 Orange County Hazardous Materials Strike Force;
 Enforcement letters and public education information;
 Case profile on Construction Circle, in Irvine;
 Implementation of the Notice of Non-Compliance, Administrative Compliance Order, and

Cease and Desist Order forms; and
 Roundtable discussions of current cases.

10.2 Detection/Elimination of Illegal Discharges

The Permittees have a number of programs that have facilitated the detection of sources of illegal
discharges. These programs include industrial facility inspection, drainage facility inspection,
water quality monitoring, and the wide distribution of public education materials that provide
phone numbers and encourage the reporting of spills.

10.2.1 Industrial Facility Inspection

A number of public agencies routinely conduct inspections of industrial facilities in Orange
County. These agencies and their areas of responsibility include the following:

 The Orange County Health Care Agency regulates the storage and disposal of hazardous
wastes. Approximately 6,200 businesses are inspected annually to ensure proper waste
management.

 The Fire Departments in Orange County regulate the storage of hazardous materials through
disclosure ordinances such as OCC Sec 4-3-200-300 and Article 80 of the Fire Code. This
regulation involves inspection at approximately 6,300 business.

 Agricultural chemicals, notably pesticides, are regulated by the Agriculture Commissioner
through the State Agriculture Code (CCR Title 3, Sec. 6000 et seq.). The Commissioner's
office performs facility inspections at about 200 facilities/year out of a total of approximately
700 facilities that use/store pesticides.  The Commissioners office also initiates enforcement
action for non-compliance.

 Discharges to the sanitary sewers are mostly regulated by the Orange County Sanitation
District and the Aliso Water Management Agency/South East Regional Reclamation
Authority who routinely conduct pre-treatment facility inspections at over 500 sites.
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Routine coordination with staff of these inspection programs occurs through the Orange County
Hazardous Materials Strike Force and the annual Stormwater Awareness training developed
conducted by the Principal Permittee (Appendix H).  These coordination efforts ensure that the
staff of these inspection programs is cognizant of stormwater issues and regularly notify the
Principal Permittee of situations that may present a source of water pollution.

During the reporting period, the Principal Permittee received 142 calls from the existing facility
inspectors regarding water pollution complaints.

10.2.2 Tustin Area Spill Control Demonstration (TASC) Project

During the reporting period, the Principal Permittee and Orange County Sanitation District began
coordinating a sewage spill prevention and response demonstration project.  The project is called
the “Tustin Area Spill Control Demonstration Project” (TASC) and includes portions of the City
of Tustin and the unincorporated area of North Tustin. This geographical area was chosen due to
the high number of “preventable” small sewage spills (those that occur in small diameter pipes and
are less than 1,000 gallons) that occur primarily as a result of grease or root blockages.

During 2000-2001 the project team met several times, developed the main objectives, identified
short and long term workplan elements and completed several sub tasks to immediately facilitate
improved coordination between the two agencies. 

The main objectives of the project are to:

 Prevent spills;
 Improve interagency coordination in response to spills; and
 Develop predictive tools to aid in determining the impact of a spill to the receiving waters.

The workplan for the project includes:

 Preparation of a GIS base map detailing the project area, flood control channels, sewer lines,
manholes and sewage spills

 Identification of trouble areas
 Additional coordinated efforts with Orange County Health Care Agency (HCA) and City of

Tustin staff
 Spill dispersion modeling effort with SCCWRP
 Pre-staging materials at key containment areas
 Investigation of other types of containment materials (i.e. in-stream bladders)
 Spill response training and coordinated responses
 Development of integrated response procedures
 Mutual aid agreements
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10.2.3 Drainage Facility Inspection

Through routine maintenance activities within the municipal storm drain system, Permittee field
personnel continue to report suspected problems and/or discharges to the system. During the
reporting period, the Principal Permittee received 96 calls from their inspectors.

10.2.4 Countywide Reconnaissance Monitoring

During the First Term Permit and part of the Second Term Permit the Permittees conducted field
screening/reconnaissance every year which included conducting a site investigations and chemical
analyses once during dry weather and once during storm events.  While the primary objective of
this component of the water quality monitoring program was to detect gross contamination from
illegal discharges through field analyses, minimal incidences were detected.

New monitoring program objectives set in the Second Term Permit prompted a re-evaluation of
the monitoring program starting in 1997. In May 1999, a final report outlining a new monitoring
program that addressed the requirements of this permit was submitted to the Regional Boards and
the program was implemented.

The reconnaissance and source identification section of the new water quality monitoring program
addresses the need to determine if an identified water quality problem is the result of an illicit
connection or illegal discharge through a series of source identification studies.  If problems are
found they are referred to the Permittees’ Authorized Inspectors.   These source identification
studies include investigations to determine the sources of pollutants impacting warm spots and
critical aquatic resources, monitor intermittent illegal discharges recorded in the Principal
Permittee’s Pollution, Notification, Incident and Reporting (PNIR) database.

During the reporting period, the Principal Permittee’s Authorized Inspectors conducted four
source identification/surveillance activities.  Two of the four source identification studies were
conducted at commercial/industrial parks and two others were conducted in high-density
restaurant/dining areas of coastal Orange County.

The objectives of the activities are three-fold:

 Determine which residents/businesses in the area are contributing to water quality violations;
 Implement appropriate follow up educational and/or enforcement actions; and
 Conduct proactive education with the residents/businesses by emphasizing proper best

management practices and suggesting ways in which they can conduct business without
impacting water quality.
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Construction Circle, Irvine 

The Construction Circle area within the City of Irvine is a high-density commercial/industrial park
with over forty businesses including concrete plants, equipment rental yards and a waste
management company.  Eight of the concrete manufacturing companies are also regulated under
the State General Permit for Industrial Activities.

The area encompasses 0.1 acres and drains to Peters Canyon Wash (F06) through two separate
storm drains that are located on the north and south ends of the circle. (Figure 10.1).  Over the
years, the area has been the source of over 30 water pollution complaints/problems involving over
twenty businesses.  The main source of the water pollution problems has been the result of
“cleaning” activities.  Due to the continuing water quality problems in the area, City of Irvine,
County and Santa Ana Regional Board staff coordinated their efforts to perform a multi-agency
surveillance of the area. 

In an effort to determine the most effective times for the surveillance activities, water quality
monitoring was conducted from June 19 – June 30, 2000. Over this time period, samples were
collected every hour and analyzed for pH, electrical conductivity, TSS, Turbidity, Calcium, and
TDS.

The results indicated that there were re-occurring elevated pH levels in the early morning and late
afternoon hours (Figure 10.2). Due to the fact that concrete mix exhibits an elevated pH and
there were a number of large concrete manufacturers in the Circle, the high pH levels in the storm
drain system were attributed to the practice of washing down concrete trucks before and after the
trucks were deployed to the field. 

In addition, the City of Irvine videotaped the northern storm drain before and after the
surveillance activities to document the amount of material that had been washed down into the
storm drain system.

From November 6-10, 2001, the City of Irvine, County, and Santa Ana Regional Board staff
conducted early morning and late afternoon surveillance activities and additional water quality
monitoring in order to determine which businesses may be violating the water quality ordinance
and State General permit and what effect those discharges had on the receiving water.

As a result of the daily, pre-dawn and late afternoon surveillance activities, the following number
of water pollution incidents were observed:

 Monday, November 6, eighteen incidents;
 Tuesday, November 7, nine incidents;
 Wednesday, November 8, six incidents;
 Thursday, November 9, no incidents.
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The water pollution incidents primarily involved the tracking of water and materials from the
concrete facilities, wastewater runoff from the cement truck and equipment washing and general
housekeeping issues.  As a result of these activities, the Regional Board issued two Notices of
Violation and one Notice of Non-Compliance and the City of Irvine sent educational letters to
eight of the businesses within the industrial park discussing proper BMP implementation and
potential fines for non-compliance.

On November 29, 2000, the City of Irvine hosted a workshop for the Construction Circle
businesses in order to discuss relevant water quality regulations, the results of the surveillance
activities and appropriate BMPs for the business owners (Appendix I). Fifty people from thirty-
two companies attended the workshop.

As a follow up to the initial surveillance activities, an additional surveillance effort was conducted
from June 13–15, 2001.  The conditions along Construction Circle had significantly improved,
and, in fact, only one facility was cited as a result of discolored water draining off their facility. 
Previous activities, such as the tacking of materials and the washing of cement trucks and
equipment, were not observed.

Orange Avenue, Lake Forest

Orange Avenue, in the City of Lake Forest, is a high density automotive repair strip mall with
thirteen business including paint and body shops, front-end service, transmission repair, engine
rebuilders, oil and filter service stations and retail tire stores.  The area ultimately drains to Aliso
Creek (J01) through a storm drain located on the south end of the auto park (Figure 10.3).

From 1998 to 2000, this area has been the source of seven water pollution complaints/problems
involving five businesses.  As a result of the high number of water pollution incidents, Orange
Avenue was designated for surveillance activities in May 2001.  The main source of the water
pollution problems has been the result of activities such as the flushing of radiators, soapy
wastewater and engine degreasing.  Due to the continuing water quality problems in the area,
County staff performed a surveillance of the area.

In an effort to determine the most effective times for the surveillance activities, water quality
monitoring was conducted downstream of the strip mall from June 5-8, 2001. Samples were
collected every hour and analyzed for pH, TSS, TDS, electrical conductivity, total petroleum
hydrocarbons, metals, and oil and grease.

During this same time period, City of Lake Forest contract staff and County Authorized
Inspectors concurrently conducted surveillance activities within the area.  Neither the water
quality monitoring nor the surveillance activities identified any illegal discharges from the
businesses in the area.
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As a follow up to these activities, an educational packet was mailed to the thirteen businesses and
the property owner of the Orange Avenue auto park, on July 3, 2001. Contents of the packet
included County educational material such as water quality awareness brochures, contact
information for County Authorized Inspectors, and notification regarding the potential for
additional enforcement action if future water pollution incidents occur within the auto park.

Subsequent to the investigation and mass mailing of educational and enforcement information,
there have been no further water pollution incidents reported at the Orange Avenue auto park.

Dana Point Harbor, Dana Point 

The Dana Point Harbor embarcadero area has thirteen restaurants or markets.  The area drains
directly to Dana Point Harbor (Figure 10.4).

In an effort to reduce bacteriological levels and other pollutants associated with food service
related facilities such as restaurants, County staff conducted an audit of the restaurant and market
area on June 23, 2000.

The unannounced “knock-and-talk” audit was primarily conducted with the owners or restaurant
managers and generally targeted typical food service related business practices that have
historically had the highest threat to water quality, such as the washing of floor mats, the disposal
of grease and mop water and the “cleaning” of trash bin areas.  During the audit, problem areas or
practices were identified and BMPs recommended. 

As a follow up to the audit, an educational packet was mailed to the thirteen restaurants on July 3,
2001. The packet contained County water quality awareness brochures and clean restaurant
guidelines, County Authorized Inspector and City official contact information and a formal letter
explaining that future water quality violations may result in additional enforcement action. 
Subsequent to the audits, there have been no additional water pollution incidents reported at
either area.

Peters Landing, Sunset Beach/Huntington Beach

The Peters Landing area is in the City of Huntington Beach and County unincorporated area and
has approximately eighteen restaurants, cafes, pizzerias and grills. The area drains directly to
Huntington Harbor (Figure 10.5).

In an effort to reduce bacteriological levels and other pollutants associated with food service
related facilities such as restaurants, City of Huntington Beach and County staff conducted a
coordinated audit of the Peters Landing and Sunset Beach area restaurants and eateries in their
respective jurisdictions in June 2001.

0015044



70

The unannounced “knock-and-talk” audit was primarily conducted with the owners or restaurant
managers and generally targeted typical food service related business practices that have
historically had the highest threat to water quality, such as the washing of floor mats, the disposal
of grease and mop water and the “cleaning” of trash bin areas. During the audit, problem areas or
practices were identified and BMPs recommended. 

As a follow up to the audit, an educational packet was mailed to the thirteen restaurants on July 3,
2001. The packet contained County water quality awareness brochures and clean restaurant
guidelines, County Authorized Inspector and City official contact information and a formal letter
explaining that future water quality violations may result in additional enforcement action.

10.2.5 Water Pollution Problem Reporting

The public reporting of spills is facilitated by a listing of:

 Permittee business telephone numbers in materials produced and distributed by the NPDES
Stormwater Program's public education activities (brochures and magnets).

 The 24 hour water pollution problem reporting hotline and corresponding e-mail address in
materials produced and distributed by the NPDES Stormwater Program's public education
activities

 The Principal Permittee's water pollution telephone number in the Orange County "white
page" telephone directories

10.3 Elimination of Illegal Discharges

10.3.1 Investigations

Investigations of water pollution incidents are routinely undertaken by Permittee Authorized
Inspectors and various fire and police departments.

Although investigations may be unilateral efforts, more serious incidents are typically coordinated
with federal, state, and local agencies through the Orange County Hazardous Materials Strike
Force. The Strike Force is headed by the Orange County District Attorney's Office and includes
representatives of a wide variety of local, regional, and state agencies. In addition, the Permittees
also coordinate with Regional Board staff on an ongoing basis with a particular focus on facilities
regulated by an NPDES permit.

During the 2000/01 reporting period, the Permittees reported a total of 1,002 water pollution
incidents.  This total consisted of 300 Notifications, 316 Complaints and 387 Response Requests
and 54 referrals to other agencies (Table 10.2). It should be noted that the referrals to other
agencies may result in the double reporting due to the process by which the numbers were tallied.
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Figure 10.6 illustrates the sources of water pollution incident reports received by the Principal
Permittee with the cities and the public/businesses constituting over 50% of the sources and
Figure 10.7 illustrates the types of materials involved (Table 10.3).

The Principal Permittee incidents constituted approximately one third (318) of the total. The
number of incidents addressed by the Principal Permittee illustrates its countywide role as the
local agency with primary responsibility for surface water pollution investigations.

10.3.2 Enforcement

Enforcement activities are undertaken according to the Water Quality Ordinance and
accompanying Enforcement Consistency Guide. Water pollution cases may be handled
administratively or in more serious instances, have been prepared for prosecution by the Orange
County District Attorney who may prosecute under the applicable sections of the Water Quality
Ordinance, State Fish and Game Code, State Water Code, Uniform Fire Code, and Penal Code
that address pollutant discharges.

The Permittees have formerly designated the staff responsible for carrying out the enforcement
services according to the Enforcement Consistency Guide and update these designations every
year (Tables 10.4 and 10.5).  The Permittees will continue to have responsibility for water
pollution enforcement within their jurisdiction unless that authority has been designated to the
Orange County Flood Control District.

Commencing with the 1999/00 reporting period, the Permittees began to provide a summary of
the enforcement actions that have been taken against offenders within their jurisdiction.   This
information includes the types and total numbers of the various enforcement actions that have
been taken against the violators, the number of repeat violators and the incremental enforcement
actions taken against them, and additional information regarding any prosecutions that are either
currently underway of that have been settled.

As provided for in the Enforcement Consistency Guide, when selecting enforcement options, it is
important that the Permittees ensure that violations of a similar nature are subjected to similar
types of enforcement remedies. The Permittees have five types of remedies including educational
letters, Notices of Noncompliance, Administrative Compliance Orders, Cease and Desist Orders
and commencement of other civil or criminal enforcement action. 

The Enforcement Consistency Guide provides a framework to the Permittees for selecting the
type of enforcement that should be pursued. Some of the factors that influence this decision
include the duration and significance of the violation of threat, the cooperativeness and willingness
of the responsible party to remedy the conditions, whether the incident is isolated or re-occurring
and whether the violation or threat will affect or harm human health or the environment.
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The Permittees reported a total of 606 enforcement actions during the reporting period (Table
10.6).  This total constituted 278 educational letters, 277 administrative enforcement actions and
35 criminal enforcement actions.  The criminal enforcement actions include citations/fines as well
as criminal charges being filed.

Table 10.7 provides a summarization of the enforcement cases undertaken by five Permittees.  A
total of ten cases were reported.  Of these, two involved residents and eight involved businesses.
One of the cases was dismissed and the remaining are in progress.

10.4 Detection/Elimination of Illicit Connections

An illicit connection to the storm drain system is an undocumented and/or unpermitted physical
connection from a facility to the storm drain system.  The First Term Permit required the
Permittees to undertake programs to identify and eliminate illicit connections to the storm drain
system. In response, the Permittees developed a facility inspection and documentation program to
identify such connections.

The Second Term Permit required the Permittees to certify the completion of the reconnaissance
of the storm drain system by February 28, 1997, and, in instances where illicit connections are
detected, a schedule be provided for their elimination. The Reconnaissance Survey Report of
February 1997, reported finding two illicit connections countywide and inspection of drainage
facilities is now conducted as part of routine maintenance.

Any illicit connection identified during routine inspections is investigated by the affected
Permittee.  Appropriate actions are then taken to approve undocumented connections by permit
procedure and/or pursue removal of those connections that are determined to be illicit
connections and not permissible.

During the reporting period, the Permittees reported finding 19 illicit connections to the storm
drain system. Residential yard drains constituted the majority of these connections.  The illicit
connections were either permitted or disconnected. (Table 10.8).

Compliance with established regulations on obtaining encroachment permits before installation of
drains is enforced. Owners of existing drains without appropriate permits are notified to comply. 
For those drains where the owner is unresponsive or cannot be identified, each Permittee is
responsible for deciding whether to formally accept the connection as part of their public drainage
system or cap it off.
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10.5 Training

The Permittees reported attending numerous workshops or training opportunities that were
provided throughout the reporting period (Table 10.9).  The spill response training opportunities
included:

 In-house training (one Permittee);
 Orange County Sanitation District Sewage Spill Response Workshop (seven Permittees); and
 8 hour HAZWOPER training (one Permittee).
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Table 10.1
Authorized Inspector Meetings 

Anaheim X X

Brea X X

Buena Park

Costa Mesa X X

Cypress X

Dana Point X X

Fountain Valley

Fullerton X X

Garden Grove X

Huntington Beach X X

Irvine X X

La Habra X X

La Palma

Laguna Beach X X

Laguna Hills X X

Laguna Niguel X X

Laguna Woods

Lake Forest

Los Alamitos X X

Mission Viejo X

Newport Beach X X

Orange X X

Placentia

Rancho Santa Margarita X

San Clemente X

San Juan Capistrano X

Santa Ana X X

Seal Beach X

Stanton X X

Tustin X X

Villa Park

Westminster X X

Yorba Linda X

County of Orange/OCFCD X X

February 14, 2001 May 15, 2001

Meeting Date Attended
Permittees
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Table 10.2
Investigation Summary

Anaheim 16

Brea 6 3 2 1

Buena Park 8

Costa Mesa 16 4 3

Cypress 7

Dana Point 2

Fountain Valley 3 34

Fullerton 5 10

Garden Grove 7 15 1 2

Huntington Beach 16 14 134 12

Irvine 18 55 4 7

La Habra 16 0

La Palma

Laguna Beach 45 1

Laguna Hills 1

Laguna Niguel 5 11 11 1

Laguna Woods 2 2

Lake Forest

Los Alamitos 3 1 2 2

Mission Viejo 16 19 15 3

Newport Beach

Orange 16 3 5

Placentia 1

Rancho Santa Margarita 4

San Clemente 6 16

San Juan Capistrano 9 9

Santa Ana 3 2 28 14

Seal Beach

Stanton 1 1 1

Tustin 6 7 1

Villa Park 3

Westminster 7 10

Yorba Linda 0 25

County of Orange/OCFCD 175 97 46

Totals 300 316 387 54

* Does not include Joint Surveillance and Enforcement Activity of Construction Circle on Nov. 6-9, 2000 with County and RWQCB-

36 Educational Interviews, 13 Educational Letters

Included with County of Orange 

Permittees
Total Incidents Reported

Notification Complaint Response Request Referral to County 
of Orange

*
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Table 10.3
PNIR Waste Categories

Inorganic Paint Petroleum Products Sewage Miscellaneous Unidentified

Acids Dry Scrapings/Residuals Automotive Fluids Greywater/Sewage Animal Waste/Remains Liquid

Bases Latex Crude Oil Odor Carpet Cleaning Washwater Material

Chemicals Mixtures Degreasers Chemicals Residue

Metals Oil Based Diesel Construction Runoff Solid

Process
Solutions/Wastewater

Wastewater Gasoline Dye Did Not Observe

Hydraulic Fluid Ethylene Glycol

Jet Fuel Fire Supression Runoff

Miscellaneous Food Process Wastewater

Odor Grease

Sheen Green Waste/Material

Waste Oil/Mixture Miscellaneous

Odor

Pool Wastewater

Process Wastewater

Detergents/Washwater

Trash/Debris

Silt/Mud

Surface/Groundwater

Materials Involved in Water Pollution Incidents
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Table 10.4

City 24 Hour Response Number Name Department Phone
Costa Mesa Communications Division Tom Banks Public Serv. Construction Mgr 714-754-5222

714-754-5250 Sandra Benson Public Serv./Project Admin. 714-754-5059
Ed Petros Private Right of Way 714-754-5295

Irvine Irvine Police Department Jan Helf Community Development 949-724-6326
949-724-7200 Terry Trytten Community Development 949-724-6329

Sue Irvine Community Development 949-724-6400
Manuel Garcia Community Development 949-724-6333
Mel Harwell Community Development 949-724-6333
Mike Tajiachi Community Development 949-724-6324

Laguna Beach 949-497-0701 Mike Phillips Public Works 949-497-0390

Newport Beach Newport Beach P.D. Jim Sinasek Planning 949-644-3215
949-644-3711 Lloyd Whisenant Police 949-644-3652

Wes Armand Harbor Resources 949-644-3043

Orange Orange Water Department John Loertscher Public Works 714-532-6455
714-538-1961 George Pedroza Public Works 714-532-6461

Jim Wood Public Works 714-532-6480

San Clemente City Dispatch John Bressan Utilities 949-361-6150
949-366-1553 Mike Parness City Manager 949-361-6150

Westminster Westminster P.D. Vicki Morgan Sr. Code Enforcement Officer 714-898-3311x276
898-3311 x421 Jeff Jones Code Enforcement Officer 714-898-3311x206

898-3315

County of Orange Environmental Resources Karen Ashby Environmental Resources 714-567-6297
714-567-6363 Duc Nguyen Environmental Resources 714-567-6339

Grant Sharp Environmental Resources 714-567-6392
Matt Tucker Environmental Resources 714-567-6342
Lane Waldner Environmental Resources 714-567-6370
Bruce Moore Environmental Resources 714-567-6373

As of 11/7/01

City Designated Authorized Inspectors

City To Provide ALL Services
2000-2001 Designated Authorized Inspector(s)
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Table 10.5

City 24 Hour Number Name Department Phone
Anaheim

Al Bradley Dan Dominguez David Gensler

Mark Ilagan Lee Kull Matt Letteriello

Ken Marsh Chris Martel Chet Panique

Arlene Ruelaz-Hernandez Bill Small Richard Steenbergen

Denny Tucker Max Wilson

Pager  714-346-9939 Richard LaRochelle Code Enforcement Supervisor 714-765-5158 x4413
Pager 714-346-9935 John Polle Code Enforcement Manager 714-765-5158 x5190
Pager  714-346-9930 Roger Bennion Code Enforcement Supervisor 714-765-5158 x4470
Pager  714-346-9924 Fred Fix Senior Code Enforcement Officer 714-765-5158 x4471
Pager  714-346-4617 Don Yourstone Senior Code Enforcement Officer 714-765-5158 x4451
Pager 714-346-9929 Linda Eaves Senior Code Enforcement Officer 714-765-5158 x4472

Brea Roger Gary Building 714-990-7139
Richard Mitchell Building 714-990-7769

Cypress Gonzalo Vasquez Public Works 714-229-6752

Dana Point Bob Warren Director of Public Works 949-248-3554

Fountain Valley Steven Hauerwaas Public Works 714-593-4441

Fullerton Fullerton Police Department Gene Viramontes Street Superintendent 714-738-6725
714-738-6715 Rocco Grimaldi Police Department 714-738-6897

Garden Grove Les M. Jones, II Public Works/Director 714-741-5378

Huntington Beach George Munsey Fire Dept/Captain 714-536-5411
Tom Shaw Fire Dept/Captain 714-536-5411
Frank Mead Fire Dept/Captain 714-536-5411
Mike Strange Community Dev/Sr. Planner 714-536-5253
Chuck Burney Fire Department 714-536-5979
David Webb Public Works 714-375-5077
Geraldine Lucas Public Works 714-375-8494
Bill Hosband Fire Dept-Hazmat Specialist 714-536-5469
Duane Wentworth Public Works Inspector 714-392-4005
Vic Galich Public Works Inspector 714-392-8874
Jeff Gibbons Public Works Inspector 714-401-5008
Ken Bazal Public Works Inspector 714-392-4002
Garry Harrison Public Works Inspector 714-392-4002

La Habra Martin Pastucha Public Works 562-905-9792
Delfino Consunji Public Works 562-905-9720
Paul Hamilton Public Works 562-905-9792
Gary Sims Fire Department 562-905-9618

Laguna Niguel Jean Jambon Public Works Inspector 949-362-4345

Los Alamitos Michael M. Kim Public Services/City Engineer 562-431-3538x100
David Cox Public Services/Superintendent 562-431-3538x105

Mission Viejo Donna Haskill Code Enforcement 949-470-3055
Karen Rottmann Code Enforcement 949-470-3055
Cuong Troung Code Enforcement 949-470-3055

San Juan Capistrano William Huber Engineering and Building 949-443-6336

Seal Beach Steve Stockett Public Works Supervisor 562-493-8660

Stanton Mike Kim Engineering/Public Works 714-379-9222 x204
Craig Stubbe Public Works 714-379-9222 x202

Tustin Tim D. Serlet Dir. Of PW/City Engineer 714-573-3150
Scott Reekstin Community Development 714-573-3016

Villa Park Tim DeTurk Sup. Of Ops (Serrano Water) 714-538-0079

Yorba Linda Chris Johansen Engineering 714-961-7170

As of 11/7/01

Code Enforcement After Normal Work Hours

City Designated Authorized Inspectors

City To Provide SOME Services
2000-2001 Designated Authorized Inspector(s)

Code Enforcement Division During Normal Work Hours 714-765-5158
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Table 10.6
Enforcement Summary

Education Letter (EL) NON ACO CDO Mis Inf IOC

Anaheim
1 12 13

Brea
1 1 2

Buena Park

Costa Mesa
2 1 1 4

Cypress
3 3

Dana Point
18 52 2 1 73

Fountain Valley
5 5 10

Fullerton
20 1 21

Garden Grove
15 2 17

Huntington Beach
2 2

Irvine
14 18 33 4 69

La Habra
16

La Palma
1 1

Laguna Beach
69 69

Laguna Hills
1 1

Laguna Niguel
11 2 13

Laguna Woods
1 1 2

Lake Forest

Los Alamitos
3 1 4

Mission Viejo
20 12 32

Newport Beach

Orange
16 16

Placentia

Rancho Santa Margarita
4 4

San Clemente
6 6

San Juan Capistrano
29 16 45

Santa Ana
25 31 2 58

Seal Beach

Stanton

Tustin
9 2 3 14

Villa Park
3 2 1 1 7

Westminster
12 12

Yorba Linda
15 1 16

County of Orange/OCFCD 70 6 76

Total 278 227 43 7 30 1 4 606

NON = Notice of Noncompliance Mis = Misdemeanor
ACO = Administrative Compliance Order Inf = Infraction
CDO = Cease and Desist Order IOC = Issuance of Citation

Included with County of Orange

Permittee Criminal EnforcementAdministrative Enforcement Total
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Table 10.7
Enforcement Cases

Yes No

Costa Mesa X X
Sump Pump draining into 

Alley
Illegal discharge of runoff water 

from sump to adjacent alley 
Dismissed Not Applicable

Dana Point X X Gunite & concrete Discharging into storm drain
Criminal complaint filed 

(misdemeanor) - Superior Court
Still Open

Villa Park X X "Diatomaceous Earth"
Twice dumping of pool 

backwash
Pending Still Open

Yorba Linda X X Dirt/Debris
Potential storm water runoff into 

storm drain
In progress Still Open

County of Orange/OCFCD X Miscellaneous Case Pending Still Open

X X Miscellaneous
Discharge of contaminants to 

state waters
Case Pending Still Open

X Miscellaneous
Discharge of contaminants to 

state waters
Case Pending Still Open

X Miscellaneous
Discharge of contaminants to 

state waters
Case Pending Still Open

X Sediment
Discharge of contaminants to 

state waters
Case Pending Still Open

X Sediment
Discharge of contaminants to 

state waters
Case Pending Still Open

Nature of Judgement/Settlement
Repeat Offender/ 

Egregious ActPermittees Resident Business Pollutant of Concern Nature of Violation Status of Judgement/Settlement
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Table 10.8
Detection and Elimination of Illicit Connections to Storm Drain Systems

Permittee Illicit Connections Found Type of Connection Resulting Action

Anaheim 1 Pipe through curb Pump disconnected

Brea

Buena Park

Costa Mesa

Cypress

Dana Point

Fountain Valley

Fullerton

Garden Grove

Huntington Beach

Irvine

La Habra

La Palma

Laguna Beach

Laguna Hills

Laguna Niguel

Laguna Woods

Lake Forest

Los Alamitos

Mission Viejo

Newport Beach

Orange

Placentia

Rancho Santa Margarita

San Clemente

San Juan Capistrano

Santa Ana

Seal Beach

Stanton

Tustin

Villa Park

Westminster

Yorba Linda

County of Orange/OCFCD 18 Yard Drains Permitting

Total 19

0015056



Table 10.9
Spill Response Training

In-House Training on Agency Code Enforcement Responsibilities & Signs of Violations

Date: September 19, 2000

Permittee Name Department

San Juan Capistrano Richard Watson Richard Watson & Assoc.

City Code Enforcement Staff Engineering & Bldg

City Building Inspectors Engineering & Bldg

Sewage Spill and Response Workshop

Sponsored By: County of Orange Sanitation District

Date: September 26, 2000

Permittee Name Department

Dana Point Gabe Tinoco Public Works

Andrea Brone Public Works

Fountain Valley Steven Hauerwaas Public Works

James Sharp Public Works

Pat Dahany Public Works

Garden Grove Brent Hayes Public Works

Garry Kaye Public Works

Boyd Conkle Public Works

Eric Kaiser Public Works

Debra Rose Public Works

Ernie Rios Public Works

Ed Carney Public Works

Alex Valenzuela Public Works

Huntington Beach Chris Gray Street Services

Rick Kuliemba Street Services

Jason Churchill Street Services

Al Enright Street Services

Westminster Ziad Mazboudi Public Works

Yorba Linda Jack Baecker Public Works

Armondo Jaime Public Works
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Table 10.9
Spill Response Training

Spill Response Workshop

Sponsored By: County of Orange Sanitation District

Date: October 1, 2000

Permittee Name Department

Laguna Beach Mike Phillips Public Works

Environmental Training and Compliance, Inc.

Date: October 4, 2000

Permittee Name Department

County of Orange Karen Ashby PFRD/Environmental Resources

Duc Nguyen PFRD/Environmental Resources

Lane Waldner PFRD/Environmental Resources

Bruce Moore PFRD/Environmental Resources

Matt Tucker PFRD/Environmental Resources

Grant Sharp PFRD/Environmental Resources
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Figure 10.1

Countywide Reconnaissance Monitoring
Construction Circle, Irvine

June, November 2000 & June 2001

Construction Circle
Industrial Park

Peter’s Canyon Wash
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Figure 10.2
Peter's Canyon Wash Study (pH Levels)
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Figure 10.3

Countywide Reconnaissance Monitoring
Orange Avenue, Lake Forest

May 2001

Orange Avenue
Auto Service Park

Aliso Creek
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Figure 10.4

Countywide Reconnaissance Monitoring
Dana Point Harbor, Dana Point

June 23, 2000

Restaurant Area
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Figure 10.5

Countywide Reconnaissance Monitoring
Peters Landing, Sunset Beach/Huntington Beach

June 2001

Restaurant Area
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Figure 10.6

Water Pollution Incidents 
Notification Sources (2000-2001)

Total of 407 Incidents

Cities
19%

State
3%

Other
1%

County
44%

Districts
3%

Public
30%
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Figure 10.7

Water Pollution Incidents 
Types of Materials (FY 2000-2001)

Total of 407 Incidents

Inorganic
1.5%

Miscellaneous waste
57%

Paint
7%

Unidentified substance
4%

Sewage
5%

Petroleum products
26%
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11.0 WATER QUALITY MONITORING SUMMARY AND ANALYSES

11.1 Introduction

In response to the First Term Permits, the Permittees developed and implemented a water quality
monitoring program (1993 DAMP Appendix K) to aid in the detection and control of illicit
connections and illegal discharges to the municipal storm drain systems and to meet other
program performance objectives. The monitoring program focused on estimating pollutant loads
in urban stormwater runoff, tracked compliance with water quality objectives, searched for
source of pollutants and addressed impacts on areas of special concern.

In response to the Second Term Permits, the Permittees conducted a two year re-evaluation and
revision of the water quality monitoring program in order to re-focus the efforts to determine the
role, if any, of urban stormwater discharges to the impairment of beneficial uses and to provide
technical information to support an effective urban stormwater management program to reduce
the beneficial use impairments determined to be associated with urban stormwater (2000 DAMP
Appendix K).

The Permittees also initiated several water quality planning efforts, conducted additional water
quality evaluations in response to technical requests from the Regional Boards and participated in
various regional research and/or monitoring programs.  The combination of these efforts will aid
the Permittees in determining the extent and degree of the relationship between urban stormwater
runoff and impairment of beneficial uses within the aquatic resources of Orange County.

11.2 Program Development

11.2.1 Pre-NPDES Water Quality Monitoring

From 1973 to 1990, the Principal Permittee conducted routine water quality monitoring on
drainage facilities which are tributary to water bodies identified as waters of the state by the
Regional Boards.  The receiving waters were also monitored routinely to assess the chronic
effects on established beneficial uses.

When the monitoring program was initiated in 1973, monthly nutrient and trace element
sampling was performed at several locations.  Sediment samples were collected semiannually to
assess the impact of contaminant deposition and adsorption.  Additional constituents such as
mercury, selenium, DDT, PCBs and radioactivity were also evaluated on a semiannual basis to
address public concerns regarding the pollution threat from these constituents.

11.2.2 First Term Permit Water Quality Monitoring

In order to bring the pre-NPDES water quality monitoring program into conformance with the
1990 federal NPDES regulations and the First Term Permit objectives (Section 11.2), field
screening to detect gross contamination was added to the program and the number of sampling
sites in the channels and receiving waters were increased in order to better assess the amount and
type of contamination in the storm drain system.

0015066



75

The First Term Permit water quality monitoring program consisted of field screening (channels
only); dry-weather and storm sampling and a receiving water program

11.2.3 Second Term Permit Water Quality Monitoring

While the First Term Permit monitoring program produced useful information, the Permittees
recognized (as has the rest of the nation) the high degree of uncertainty regarding the link
between urban stormwater runoff and actual impairment of beneficial uses within the aquatic
resources of Orange County.

Therefore, in response to the Second Term Permit objectives, the Permittees conducted a
systematic re-evaluation of the water quality monitoring program which led to a re-statement of
the monitoring program's primary goals.  The primary and parallel goals of the monitoring
program were re-stated as:

 To determine the role, if any, of urban stormwater discharges in the impairment of beneficial
uses; and

 To provide technical information to support effective urban stormwater management program
actions to reduce the beneficial use impairment determined to be associated with urban
stormwater.

In order to organize the vast array of monitoring activities needed to carry out the objectives and
goals, the Permittees identified three separate key elements within the Final Monitoring Program
(May 1999).

These three key elements are:

 A focus on known sites (or Warm Spots) where constituents are substantially above system-
wide averages;

 A parallel (and somewhat overlapping) focus on areas of critical aquatic concern (herein
referred to as critical aquatic resources or CARs); and

 A countywide reconnaissance program to identify specific sources of contamination from
sub-watershed areas as well as specific land use investigations in order to evaluate the
effectiveness of a variety of BMPs

The Final Monitoring Program includes an underlying rationale for each monitoring element, a
discussion of how monitoring data will be used in decision-making, identification of potential
links to other relevant monitoring programs being carried out by other agencies, a description of
the basic monitoring design, identification of additional study design steps, and a description of
anticipated monitoring activities. 

These monitoring elements include many locations from the pre-NPDES and First Term Permit
water quality monitoring programs that were of value because of the length of their historical
record. Each key element of the Final Monitoring Program contains a description of the
monitoring activities proposed to accomplish the objectives described above, as well as a
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description of the process for making decisions about how the monitoring program will respond
to incoming data over time.  This process can be used at any time throughout the life of the
monitoring program to re-evaluate the direction of the program, or to reassess the appropriate
allocation of resources within the program.

The Final Monitoring Program and subsequent elements utilize a five year timeline (1998/99 -
2002/03) for addressing the goals/objectives associated with each task.  This timeline is reflective
of the dynamic nature of the monitoring program and the fact that many of the objectives will
require a substantial investment of resources before they are finalized.

The data presented in this section are the result of the water quality monitoring conducted from
July 1, 2000 to July 1, 2001. More detailed information specific to data from prior years can be
found in each of the prior annual reports and the two prior Reports of Waste Discharge.

11.2.4 Additional Local Water Quality Monitoring

Eight Permittees reported conducting water quality monitoring in addition to that conducted by
the Principal Permittee on behalf of the Permittees.

All of these Permittees reported conducting analyses for bacteriological components including
total coliform, fecal coliform, enterococcus and E. Coli (Table 11.1) and three Permittees
reported conducting monitoring in response to the Aliso Creek Watershed Directive.  Newport
Beach reported conducting analyses for specific viruses and Huntington Beach, San Clemente
and Seal Beach reported conducting analyses for a number of additional constituents to help
characterize the water quality of various waterbodies.

11.3 Monitoring Approach

The Final Monitoring Program, described in Section 11.2.3 established three processes for
selecting monitoring sites:

A list of the CARs, including inland streams, bays, harbors, estuaries, and coastal waters, was
compiled and ranked according to several criteria including 303(d) listing, community interest,
and beneficial uses (Table 11.2).  A summary of the priority rankings is found in Table 11.3.
The CARs receiving the highest ranking were prioritized for study during the term of the Final
Monitoring Program. The monitoring parameters that were proposed for the CARs investigations
arose from mining information from several studies conducted by the Principal Permittee and
others.  The available information at the time that the program was designed can be found in
Table 11.4. Table 11.5 is a summary of the information found in the sources from Table 11.4.
The CARs monitoring program is an adaptive process driven by the the on-going analysis of data
gathered from this and other programs. 

Figure 11.1 is the timeline that was developed for implementation of the studies of specific
CARs.  It should be noted that the Santa Ana Delhi and Costa Mesa Channels, although not
CARs, are included in the timeline because information from these channels is an important
component in the assessment of the impacts on the Upper Newport Bay.
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The CARs selected for intensive study during this reporting year were the San Diego Creek
Watershed,  the Upper Newport Bay, the Lower Newport Bay, and Aliso Creek.  A baseline
monitoring program is being maintained for the other CARs until they are selected for focused
studies in the future. 

The NPDES water and sediment quality data from 1991-97 was statistically evaluated to identify
areas where the mean concentrations of constituents of concern were above countywide averages.
These areas, designated as Warm Spots, were selected if their site mean concentration of a
specific pollutant of concern was either (1) greater than two standard deviations above the
systemwide mean (including all similar monitoring sites such as channels or harbor locations), or
(2) three interquartile ranges above the third quartile.   The database of each Warm Spot was
further evaluated using power analyses to determine the frequency of annual monitoring that
would be needed to detect statistically significant trends in the constituent of concern that led to
the Warm Spot designation.

The Warm Spots include Bonita Creek, Lane Channel, Agua Chinon Wash, Central Irvine
Channel, Hicks Canyon Wash, Hines Channel, Sulphur Creek, Prima Deschecha Channel,
Segunda Deschecha Channel, the Rhine Channel in the Lower Newport Bay, and Christiana Bay
in Huntington Harbour. Table 11.6 is a list of the Warm Spots and the frequencies of monitoring
that were calculated to detect significant trends. Figure 11.2  is a timeline that was developed
for monitoring Warm Spots in order to identify the sources of constituents that resulted in their
respective Warm Spot designations. 

The countywide Pollution, Notification, Investigation, and Response (PNIR) database maintained
by Principal Permittee water pollution staff was interrogated to identify channels or drainage
areas that had high incidences of water pollution activity during the period from 1991 through
1998. From these database evaluations was created a priority list for reconnaissance and source
evaluation studies.  Areas targeted for study during this reporting year included Construction
Circle Drain which flows to Peters Canyon Wash and J01P05 (drainage for El Toro Auto Center)
which flows to Aliso Creek.

Figure 11.3 is a timeline showing the implementation schedule of all three elements of the Final
Monitoring Program.

11.3.1 Incorporation of the Nutrient Total Maximum Daily Load (TMDL) Regional Monitoring
Program

At the direction of the Santa Ana Regional Board, a Regional Monitoring Program (RMP) for the
San Diego Creek Nutrient TMDL was initiated in February of 2000.  The chemical monitoring
for this program includes many of the same sites in the Newport Bay and watershed as the Final
Monitoring Program.   Monitoring frequencies for some of the sites were increased as a result of
the RMP and orthophosphate was been added to the suite of nutrient analyses.  The Final
Monitoring Program and the RMP are intended to complement each other.  Therefore the
chemical data from both programs will be included in this report.
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Table 11.7 is compilation of the Warm Spots and CARs from the Final Monitoring Program and
the RMP sites that were monitored during this reporting year. Table 11.8 shows the monitoring
frequencies of the Final Monitoring Program with the RMP additions in bold letters.  If a
monitoring location is within a designated “Water of the State” the beneficial uses for waterbody
can be found Table 11.9. Appendix J contains the location maps of channels that were
monitored with automatic samplers and continuously monitoring streamgauges.

11.4 Description of Monitoring Procedures

The following are brief descriptions of the procedures used during this reporting period. 

11.4.1 Time-composite Sampling

Time-composite sampling is the primary method of monitoring the concentration and load of
constituents in streams, creeks, and drainage channels. This type of sampling is conducted with
automatic samplers that consist of programmable pumps (peristaltic)  which transport water from
the channel to a collection reservoir in the autosampler base. The collection reservoir can be a
single large composite bottle or a series of up to 24 bottles.  The autosampler program can be
modified to vary sample volumes and frequency of collection.  In the Final Monitoring Program,
24 discrete sample bottles are used in each autosampler base. 

For dry weather discharge evaluations, the automatic samplers are programmed to collect a
discrete sample once an hour for a 24-hour period.  During storms, sampling is initiated when the
water level in the channel rises above a triggering device hardwired to the autosampler. The
frequency of collection during the first hour of the storm is set at 1 sample/15 minutes.  After the
fifth sample is collected at the one-hour mark, the collection frequency is decreased to once every
2 hours.  A storm event sampling spans approximately 96 hours to allow comparison of the data
to 96-hour guidance criteria for chronic aquatic toxicity from the California Toxics Rule (CTR). 
Autosampler maintenance is performed periodically to change bottles, icepacks, and power
supplies.

The first five samples collected during a storm are composited and represent the first flush. The
concentrations of dissolved heavy metals in this sample can be compared to acute toxicity
criteria.  The remaining bi-hourly storm samples are used to prepare composite samples that are
representative of the subsequent parts of the storm.  The discrete samples used to prepare each
composite sample are selected using the stage hydrograph for the channel or by evaluating the
electrical conductivities of the discrete samples. Using the hydrograph from the the Principal
Permittee’s Automated Local Evaluation in Real Time (ALERT) system, samples collected
beyond the first flush and representing the storm peak and recession are composited into a single
sample.  Storms spanning multiple days may be broken up into two or more composite samples. 

In the absence of a streamgauge hydrograph for the sampled channel, the conductivity of each
discrete sample (in order of collection) is measured. Changes in conductivity usually denote the
beginning or end of storm runoff. After the "first flush" of a storm, conductivities tend to
immediately decrease during the rise of the storm hydrograph and slowly rise after the recession.
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 Sample appearance (turbidity or fluvial sediment) can also be used in the compositing process.
Storm samples tend to be more turbid and contain more fluvial sediment.  Using these
electroanalytical measurements and visual observations as a guide, composite samples can be
prepared to evaluate various parts of a storm.

Composite samples are analyzed for pH, electrical conductivity, turbidity, nitrate, ammonia, total
Kjehldahl Nitrogen (TKN), phosphate, total suspended and settleable solids, volatile suspended
solids, and total recoverable and dissolved copper, chromium, lead, cadmium, zinc, silver and
nickel (see Appendix K). The frequency of time composite monitoring is dependent on  whether
the waterbody is designated as a Water of the State.  Waters of the State are monitored monthly
and during storms.  Other waterbodies are monitored during storms only. 

Time composite monitoring is supported by the Principal Permittee's precipitation and
streamgaging network which consists of recording and/or transmitting ALERT gages.
Mechanical recording raingages are weighing bucket type.  Accumulated rainfall is recorded in
analog format on drum charts.  The ALERT precipitation gages are tipping bucket type with
dataloggers.  Data are recorded and transmitted in digital format; sensitivity is 1 mm (0.04
inches) of accumulated rainfall.

The Principal Permittee uses several types of streamgauges to monitor changes in water level. 
The oldest design is the stilling well with water level float; the newer types are manometer gages
or pressure transducers.  Data (water level versus time) are recorded on stripcharts.  The ALERT
interface to these gages consists of a connection from the recorder chart drive to an ALERT shaft
encoder.  ALERT information is recorded on a datalogger and transmitted to the Principal
Permittee Katella yard base station in digital format. Sensitivity of the transmitted and recorded
ALERT record is user-variable with the greatest sensitivity being a change in water level of 0.01
feet.

11.4.2 Harbor/Bay Monitoring

Harbor/bay monitoring is conducted semiannually and during storms (see Appendix L).
Monthly sampling in the Upper Newport Bay is also conducted to evaluate nutrient loading from
the San Diego Creek.  Monthly monitoring of nitrogen and phosphorus in the sediments of the
Upper Newport Bay was added in 1999/2000 reporting period to assist with the CARs
evaluation.  The semiannual monitoring includes sampling for nutrients in the water column,  and
trace metals and organic contaminants in the sediments (See Section 11.4.3). Storm monitoring
consists of surface water sampling for nutrient concentrations and depth-integrated sampling to
evaluate the magnitude of heavy metal contamination in the water column. 

11.4.3 Semiannual Sediment Sampling

On a semiannual schedule, sediment samples are collected from the channels and several
locations in the harbors and bays (see Table 11.8) to evaluate concentrations of copper,
chromium, cadmium, lead, zinc, silver, nickel, chlorinated hydrocarbon and organophosphate
pesticides, herbicides, PCBs, and Polynuclear Aromatic Hydrocarbons (PAHs).  The data from
these samplings is contained in Appendix M.
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11.5 Methods of Data Analysis

Acute and chronic aquatic toxicity criteria from the CTR were used as guidance to evaluate
dissolved metals data collected from storm channels and harbors. Water quality criteria from the
CTR and other sources are presented in Table 11.10.

Sediment quality criteria from the National Oceanographic and Atmospheric Administration's
(NOAA) Effects Range database were used as guidance to evaluate the toxicity of sediments in
the harbors and bays.  The Southern California Coastal Water Research Project's (SCCWRP) iron
normalization procedure was also used evaluate harbor sediment quality relative to statistically
predicted anthropogenic amounts of trace metals.  A summary of the sediment guidance criteria
is found in Table 11.11.

11.5.1 Comparison to Water Quality Guidance

California Water Code Section 13170 authorizes the State Water Resources Control Board
(SWRCB) to adopt water quality control plans for waters where standards are required by the
Federal Clean Water Act (CWA) and its 1987 amendments, the Water Quality Act (WQA). 
According to Section 303(c)(2)(B) of the CWA, these plans must contain water quality
objectives for priority pollutants that could be reasonably expected to affect the beneficial uses of
the waters of the State.

On March 2, 2000, the State adopted the United States Environmental Protection Agency’s
(USEPA) Rules establishing numeric water quality criteria for priority toxic pollutants
(commonly referred to as the CTR) for the State of California.  The CTR sets criteria for
dissolved heavy metals in freshwater that are based on water hardness and separate criteria for
saltwater.   The dissolved metals data were compared to the acute and chronic criteria for
guidance purposes. Table 11.12 presents these guidance criteria for freshwater relative to water
hardness.

According to the CTR, for waters with a hardness of 400 mg/l or less as calcium carbonate, the
actual ambient hardness of the surface water shall be used in those equations. For waters with a
hardness of over 400 mg/l as calcium carbonate, a hardness of 400 mg/l as calcium carbonate
shall be used with a default Water-Effect Ratio (WER) of 1, or the actual hardness of the ambient
surface water shall be used with a WER.  For this reporting period the former method was used.
The saltwater guidance criteria are found in Table 11.10.

In applying the CTR criteria to freshwater, if the time period to which the guidance applies is less
than the length of the sampled period, a measured concentration greater than that guidance value
will constitute an exceedance.  For example, if the 1-hour guidance for lead (at a hardness of 100
mg/L as CaCO3) is 65 g/L, a concentration of 68 g/L during a 24-hour period will be
considered an exceedance of the guidance criterion.

In computing the mean concentration during a sampled period with multiple composite samples,
values below the detection limit were assumed to be zero.  This assumption allows for a more
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consistent evaluation from year to year as detection limits are lowered with alternative methods
of analysis or new technology. The assumption also gives greater confidence to a designation of
an exceedance of a guidance criterion as it reduces the likelihood that the exceedance was caused
by an erroneous estimation of a non-detected value.   During this monitoring year the low
detection limits achieved by the contract laboratory did not make this approach an issue except
for a few instances where the calculated criterion for silver was lower than the detection limit of
2 g/L.

With respect to the saltwater guidance from the CTR, the average concentrations of dissolved
metals in depth-integrated samplings from each 4-day storm monitoring of the Harbors and Bays
were compared to the 4-day guidance criteria.  The dissolved metals concentrations in each grab
sample were compared to the 1-hr acute toxicity guidance criteria.  There is no chronic guidance
criterion for silver so only the acute criterion was used.  Since total chromium was analyzed only
the Chromium III criteria were used.

11.5.2 Mass Load Calculations

Mass loads were calculated using chemical and hydrographic data. Appendix J contains
watershed maps for all of the channels monitored to date, with automatic samplers. On each map,
the watershed boundary upstream of the monitoring site, hydrographic (water level station) and
representative precipitation station are shown.  Water level records from streamgaging stations at
or near the sampling site were processed using Western Hydrologic Software.  Water levels from
the station's continuous stripchart recorder were digitized and converted to discharge rates using
stage-discharge relationships (channel ratings).  The digitized streamflow record was converted
to ASCII format and imported to a Microsoft Excel file. Graphs of time vs. water level stage are
contained in Appendix N.  The total discharge in acre-feet during each sampled period was
computed. By multiplying the total water discharge per sampled period by the pollutant
concentration of the composite sample from the period and applying the proper conversion
factors (acre-feet to lbs. of water), a mass load in pounds or tons of contaminant was calculated. 
 For data reported as ND (non-detected), one-half of reported laboratory detection limits were
used in the calculations. Appendix O contains the mass load data from each monitored storm. 
Table 11.13 is an annual summary.

11.5.3 Event Mean Concentrations (EMCs)

Event mean pollutant concentrations were calculated to produce a site mean EMC that could be
used in the estimation of the mass loads from unsampled storms.  To calculate the EMC of a
monitored storm the sum of the mass load from each composite sampling during a storm was
divided by the total sampled volume of water during the same period. After applying the
appropriate conversion factors, an event mean concentration in mg/L or ? g/L was calculated. 
The site mean EMCs were updated each year (Appendix P) with the EMC data from that year. 
Table 11.14 contains the calculated EMCs of each monitored storm during the 2000-01 season. 

11.5.4 Statistical Methods

Site mean EMCs were used to estimate mass loads from unsampled storms.  To estimate these
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mass loads, the site mean EMC for a stormwater contaminant from a particular station was
multiplied by the total annual volume of water discharged during unsampled storms, and the
appropriate conversion factors.  The site mean EMC was calculated from the set of calculated
EMCs from each sampled storm from the beginning of the NPDES program. Only EMCs in
which the 75-120% of the total storm runoff volume was sampled were used in the calculation. 
Each year the site means were updated with the data from that year.

The distribution of each EMC dataset was first evaluated for normality using the W Test
developed by Shapiro and Wilk (1965).  The W statistic was compared to a tabled value for a
given value of .  To calculate W, the data from each station was first ordered from smallest to
largest to obtain the sample order statistics x1 x2 . . .  xn . k was then calculated from n where:
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Values of ai were found in Table A61. If the calculated W was less than the tabled value at the 
(0.05) significance level, the null hypothesis was rejected and the distribution was considered
normal. If the distribution was not normal at the  significance level the data was log-
transformed and the W test was repeated to test for log-normality. If the distribution was not
lognormal, the dataset was inspected for possible outliers.  The Dixon test (for n < 25) was used
to determine if the suspected points were outliers to a normal distribution.  The procedure was
performed as follows:

The dataset was ordered from smallest to largest that is X1 < X2 < X3 < … Xn. The Dixon ratio r,
which is a function of n was calculated.

Number of Points Ratio Calculated
n = 3 to 7 r10
n = 8 to 10 r11
n = 11 to 13 r21
n = 14 to 25 r22

1Gilbert, Richard O. Statistical Methods of Environmental Pollution Monitoring, 1987. Van Nostrand Reinhold,
p259.
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Depending on which point was suspected of being the outlier, the ratio was calculated in the
following manner:

r If  Xn is Suspect If  X1 is Suspect

r10 (Xn-Xn-1)/(Xn-X1) (X2-X1)/(Xn-X1)

r11 (Xn-Xn-1)/(Xn-X2) (X2-X1)/(Xn-1-X1)

r21 (Xn-Xn-2)/(Xn-X2) (X3-X1)/(Xn-1-X1)

r22 (Xn-Xn-2)/Xn-X3) (X3-X1)/Xn-2-X1)

Using Table A.72, the calculated ratio was compared to the critical value at a confidence level of
95%.  If the calculated value was greater than the tabled value the suspected point was rejected
and the distribution was retested to confirm normality.

For normal distributions the mean is calculated as the arithmetic mean, that is
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the confidence limits for the mean of a normal distribution with unknown variance is given by
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where s is the standard deviation of the dataset and )1,21(  nt   is from table A23.  Using  = 0.05
the upper and lower limits are calculated.  The true mean  will occur outside of this range 5% of
the time.

For lognormal distributions the arithmetic mean and standard deviation of the log-transformed
data were first computed.  The estimate of the mean is given by the minimum variance unbiased
estimate  which is defined as
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where n(t) is the infinite series defined by

2Taylor, John Keenan.  Statistical Techniques for Data Analysis, 1990.  Lewis Publishers, Inc., p168.
3Gilbert, Richard O. Statistical Methods of Environmental Pollution Monitoring, 1987. Van Nostrand Reinhold,
p255.
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2s is substituted for t and values for n are calculated using formulas in a Microsoft EXCEL 7.0
spreadsheet.

The lower confidence limit of the mean is given by
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The values of  H and H   were found in Table A10 - A134

The sample median of each normal distribution was calculated by first ordering the sample
population from smallest to largest.

sample median = 2/)1( nx if n is odd

=  2)2()2(2
1

 nn xx  if n is even

The true median of a lognormal distribution can be estimated by

)()exp(2 txM n

where n(t) is the infinite series described above.  In this case the value of )]1(2/[2  nst .

11.5.5 Assessing Anthropogenic Influence in Harbor Sediments

The Southern California Coastal Water Research Project (SCCWRP) database for iron
normalization5 was used to determine the presence of anthropogenic enrichment in sediments
collected from Orange County harbors.   SCCWRP developed regression equations for the each

4Gilbert, Richard O. Statistical Methods of Environmental Pollution Monitoring, 1987. Van Nostrand Reinhold,
pp264-265.
55 Southern California Coastal Water Research Project. Annual Report,1996. Southern California Coastal Water
Research Project Authority, pp68-76.
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relationship between a heavy metal and the percentage of iron in sediments collected from non-
impacted sites in the Southern California Bight.  99% confidence limits (2 standard deviations)
were calculated for each regression equation.  Concentrations of heavy metals greater than the
upper confidence limits are considered to be the result of anthropogenic enrichment. 

11.6  Analysis of Data

The Final Monitoring Program included a series of tables and figures outlining expected progress
over the five-year term of the permit. These provide a framework for assessing the Program’s
current status and its progress toward completing the planned activities. The following sections
briefly describe Program status with respect to each of the three major Program components,
warm spots trend monitoring, critical aquatic resources monitoring and assessment, and
reconnaissance and source identification.

Figure 11.4 shows the total annual rainfall at three sites in Orange County during the last six
seasons. Figure 11.5 shows the accumulated rainfall per season measured at the Principal
Permittee gauge in Santa Ana.  As can be seen by the 2000/01 season graph, more than 85% of
this monitoring year's precipitation occurred during the period from January 9th to the end of
February.  With this relatively short rainy season, completion of all intended stormwater
monitoring from Table 11.8 was not accomplished.

11.6.1 Warm Spot Monitoring

The Final Monitoring Program is generally on track with the categories of activities and the
timelines listed in Figure 11.3. Stations were prioritized and sampling frequencies established as
part of the monitoring program design. Long-term trends monitoring is ongoing and some source
identification studies have been undertaken. Monitoring data are analyzed and evaluated each
year, although a full trends analysis will not be repeated until the end of the five-year period. The
power analyses indicated that trends would only be apparent after several additional years of
monitoring data were available.  The following paragraphs provide additional detail on the
specifics of trend monitoring and source identification efforts at the Warm Spots.  Each site is
listed followed by the constituent(s) of concern that caused it be listed as a Warm Spot.

Rattlesnake Canyon Wash – total suspended solids and metals in stormwater

Rattlesnake Canyon Wash was designated as Warm Spot because of high concentrations of total
suspended solids and total recoverable lead in stormwater samples. Subsequent to the
development of the Final Monitoring Program Rattlesnake Canyon Wash was rerouted to
intersect with an underground section of Peters Canyon Channel upstream of the Peters Canyon /
Hicks Canyon Wash confluence.  The site on Bryan Avenue to which the Warm Spot designation
was assigned does not receive runoff from this channel in its present configuration.  With its new
configuration sampling would be extremely difficult and trend analysis relative to its former
configuration would not be meaningful.  This Warm Spot is no longer monitored.
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Lane Channel – total dissolved solids

Lane Channel was designated as a Warm Spot because of high electrical conductivity
measurements (a surrogate measurement of total dissolved solids) in dry-weather discharges. 
The summary of the initial phase of the investigation for sources of high total dissolved solids in
Lane Channel can be found in Appendix Q.  The findings of the investigation were as follows:

 High TDS concentrations (determined by electrical conductivity measurements) were
found in the discharges from several tributaries to Lane Channel.

 The greatest conductivity was measured in the discharge from a 36" pipe approximately
3/8 mile upstream of LANF08 (Lane Channel at Jamboree).

 The flowrate and the average conductivity of the discharge from the 36" pipe however did
not totally account for the high conductivity readings at LANF08. The flowrate from the
pipe was approximately 1/10 of the usual dry weather flowrate at LANF08.

 A 24-hr sampling of this 36" pipe showed that the high electrical conductivity in the
discharge was periodic, occurring approximately every 4-5 hours.

 The soils comprising the earthen walls of Lane Channel were not contributing
significantly to the high TDS levels.

 The discharge from the 36" pipe contained large amounts of sulfate, chloride, sodium,
and magnesium.

The results suggest that the high dissolved solids concentrations found in Lane Channel are from
multiple sources.   Additional investigation would be required to isolate these sources.

Segunda Deschecha Channel – total dissolved solids

Segunda Deschecha Channel has been investigated for elevated levels of total dissolved solids
(TDS) in the water at the sampling point.  These elevated levels were initially thought to be a
function of the tide.   Data from the Field Screening Program (1991-97) was compared to the
tidal stage at the time of sampling (Figure 11.6).   It was determined that the high conductivity (a
monitoring parameter proportional to TDS) in the channel was not a function of the tide.

The next phase in the investigation included hourly monitoring of the conductivity for 24-hour
periods.   From October 1999 through June 2001, the hourly conductivity of fourteen 24-hour
periods was monitored in the Segunda Deschecha Channel. Figure 11.7 is a plot of the hourly
measurements from each sampling.  The average of all hourly measurements is shown in Figure
11.8.  It appears that the peak conductivity occurred in the evening about 10 PM.

Prima Deschecha Channel – total dissolved solids

Prima Deschecha Channel has also been investigated for high levels of total dissolved solids. The
same hourly conductivity analysis described above was performed on the Prima Deschecha
Channel with ten 24-hour samplings conducted from December 1999 to June 2001. Figure 11.9
is a plot of the hourly conductivity measurements from each sampling. Figure 11.10 is plot of
the average conductivity during each hour from the ten samplings. Figure 11.10 also contains
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the average hourly discharge rate measured in Prima Deschecha Channel between September 13
and October 3, 2001. Figure 11.10 shows that the electrical conductivity and the flowrate are
inversely proportional to each other suggesting that the high conductivity in Prima Deschecha
Channel is a natural condition that is diluted by urban runoff.   In the upcoming year, similar flow
measurements will be conducted in Segunda Deschecha Channel to verifying that the same
relationship exists for this channel.

Bonita Canyon Channel – metals in stormwater

Bonita Channel Channel was designated as a Warm Spot because of high levels of total
recoverable nickel in its stormwater discharge.  No source identification has been carried out, but
this site has been added to the sediment TMDL program. A streamgauge has been installed and is
currently being maintained by the USGS under contract to the Principal Permittee.  The annual
average total suspended solids and total recoverable nickel, copper, and chromium concentrations
were plotted in Figure 11.11.  Even including data from the El Niño season (1997/98) it appears
that the levels of these constituents have decreased from the high levels from during 1993/94 and
1995/95 seasons.

Rhine Channel – copper in sediments

The Rhine Channel in Lower Newport Bay was designated as a Warm Spot because of high
concentrations of copper in the bottom sediments. It is believed that these elevated levels of
copper are the product of past activities of the boatyards in the immediate area. The boatyards
carry out maintenance activities and have related discharge permits, but samples have not been
collected to confirm this supposition. The data from LNBRIN is plotted in Figure 11.12.  The
concentration of copper in the sediments during the last three seasons is much lower than during
the period from 1992 to 1998.

Agua Chinon and Hicks Canyon Wash – DDT in sediments

Agua Chinon Wash and Hicks Canyon Wash were designated as Warm Spots because of high
concentrations of DDT metabolites in the bottom sediments of these creeks. The sources of these
high concentrations have not been investigated.  It is assumed that these legacy pesticides are in
the soils of the agricultural areas in the watershed and enter the drainage system after large
storms or development of these agricultural areas.  From Figure 11.13 it appears that the
concentrations of these compounds in the sediments of Agua Chinon Wash have decreased since
the 1996/97 season.  In Hicks Canyon Wash however, the recent concentrations have not
exhibited the same declining pattern.

Central Irvine and Hines Nursery Channels – nitrates

Central Irvine and Hines Nursery Channels have been investigated for high levels of nitrate in
dry-weather samples. Efforts in the Central Irvine Channel are part of the last three intensive
nutrient studies in Peters Canyon Wash and the nutrient TMDL program. The current emphasis
has been on intensified monitoring, on a bi-weekly schedule, to better understand the temporal
pattern of discharges. This information is intended, in part, to help focus subsequent source
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identification efforts on periods when discharge levels are highest. The situation is the same for
Hines Channel, which is a tributary to Central Irvine Channel and also part of the TMDL
monitoring program.

11.6.3 Critical Aquatic Resources (CARs) Monitoring

The CARs element is generally on track with the categories of activities and timelines listed in
Figure 11.3.  Baseline monitoring has been carried out as specified in Table 11.8, with the
exception that Huntington Harbor was not sampled during this monitoring period because of the
low number of storms.

The Final Monitoring Program envisioned that the CARs would fulfill a broader impact
assessment role that would involve filling important data gaps and collecting and integrating data
from all sources to develop a more complete picture of impacts on aquatic resources.

The following are summaries of the activities conducted in the CARs (from Figure 11.1) during
the reporting period.

Upper Newport Bay tributaries

The Upper Newport Bay and its tributaries were assigned the top monitoring priority in the Final
Monitoring Program.  The monitoring of these areas included routine NPDES and TMDL
sampling as described in Table 11.8. 

Monitoring in the Upper Newport Bay and San Diego Creek also includes separate, but related
studies to evaluate the trapping efficiency of the basins in the Upper Bay, assess toxicity in the
Upper Bay, and evaluate the efficiency of the Irvine Ranch Water District’s nutrient removal
ponds.

The mass loads of nutrients and total recoverable metals were calculated for each storm
monitored for which there was water quality and flowrate information.   In the Upper Newport
Bay watershed loads were calculated for sampled stormwater runoff in Santa Ana-Delhi Channel,
El Modena Irvine Channel, Lane Channel, Peters Canyon Wash, San Diego Creek at Harvard
Avenue, and San Diego Creek at Campus Drive. The mass load information for each sample
from every storm is contained in Appendix O. The total annual stormwater discharge volumes
from Santa Ana-Delhi Channel, Peters Canyon Wash, San Diego Creek at Harvard, and San
Diego Creek at Campus Drive were calculated  from Principal Permittee’s streamgaging records.
Using these volumes and the updated site mean EMCs from Appendix P the unsampled
stormwater loads from each of these channels was estimated. Table 11.15 includes a summary
of the sampled and unsampled loads from the Newport Watershed. 

The direct impacts on the Upper Newport Bay from its tributaries have not been measured by the
Final Monitoring Program.  Ideally monitoring would be conducted within the areas defined by
the respective channel’s stormwater plume during a representative storm (e.g. 2-yr or 5-yr return
frequency).  This monitoring would consist of aqueous toxicity testing during storms and
sediment toxicity testing during dry weather conditions.    Since monitoring thus far has only
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involved sampling of the channels, the impacts on the Bay can only be estimated by comparing
the concentration concentrations of known toxicants in the freshwater discharges to saltwater
toxicity criteria.  Using this approach leads to a large margin of safety as mixing zone
considerations are not taken into account.  The results of this type of evaluation are only used to
prioritize sites for further testing.  The intent in the following year is to monitor toxicity in both
the freshwater discharge and the receiving water of these channels. 

For channels discharging directly to the Newport Bay, dissolved metal concentrations were
compared to the guidance criteria for saltwater from the CTR.  Out of 47 stormwater samples, 46
exceeded the acute toxicity guidance criterion for copper and six exceeded the acute toxicity
guidance criterion for zinc.  Of the 10 composite storm periods that were evaluated against the
chronic toxicity guidance criteria for the protection of saltwater aquatic life, all exceeded the
guidance criterion for copper. Table 11.16 is a summary of exceedances relative to the CTR that
were found in the storm channels during this monitoring year.

Santa Ana Delhi Channel

Figure 11.1 shows monitoring and assessment efforts at Santa Ana Delhi Channel extending
throughout the permit period. Santa Ana Delhi was added to the sediment TMDL monitoring
program, in order to help quantify the amount of sediment impacting Upper Newport Bay. It is
also part of the nutrient TMDL program, and is therefore being monitored at levels above those
proposed in the Final Monitoring Program.

Costa Mesa Channel

The Costa Mesa Channel was selected as a model urban runoff site because its watershed is
approximately one square mile in area and has predominately urban land uses within it.  It is
sampled weekly for metals, nutrients, and bacteria and monthly for organophosphate pesticides.
Monitoring at this site will be determined largely by requirements of the nutrient, pathogen, and
toxics TMDLs.

With respect to the monitoring results from this reporting year and recognizing the discussion
above, all of the stormwater concentrations and 39 of 40 dry weather concentration of dissolved
copper in Costa Mesa Channel would exceed the CTR acute toxicity criteria for saltwater at the
interface of the channel and the Upper Newport Bay.  Since the average dry-weather discharge
rate of the Costa Mesa Channel is very low, the impact on the Bay due to copper is likely to be
negligible.

Figure 11.14 is plot of the fecal coliform concentration in Costa Mesa Channel throughout the
year.  As can be seen from the graph the fecal coliform concentration were extremely variable
with a range of <2 to 240,000 MPN / 100 ml and a logmean of approximately 5,400 MPN / 100
ml.    These results are similar to the 1999/00 reporting period.

Diazinon was found above the detection limit (0.05 g/l) of the laboratory in nearly every sample
collected from Costa Mesa Channel.  Contrary to last year when over one third of the samples
had concentrations greater than the LC50 for the freshwater toxicity testing organism
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Ceriodaphnia dubia6 only about 10% were greater than the LC50 this year. Figure 11.15 is a
summary of the diazinon sampling. Chlorpyrifos was not detected (<0.05 g/L) in any sample
from this reporting period.

San Diego Creek and its tributaries

In addition to the routine monitoring in the watershed, three annual intensive nutrient studies
have been carried out in tributaries to Peters Canyon Wash, which has been identified as a major
source of nutrients. The purpose of these studies was to help develop a nutrients mass balance for
this portion of the system.

During the 2000/2001 reporting year, the third intensive study was conducted.  The first was
conducted at the end of the summer season in 1999 (September 1999) and the second was
conducted at the beginning (June 2000) of the 2000 summer season.  In the 1999 and 2000
studies, the average daily total nitrogen loads measured in San Diego Creek at Campus Drive
were used to estimate the TMDL summer season (April 1 – September 30) load.  These two
estimates were below the TMDL targets for December 31, 2002 and December 31, 2007.
Examination of the weekly monitoring data from Campus Drive during the 1999/00 season
however, showed that the greatest load during the summer season occurred in April and May.

The objective of the 2001 study was to quantify the loads from the Peters Canyon Wash
tributaries during the period of greatest load.  The 2001 study spanned eight days from May 15-
22, 2001.  As in the previous two studies this study utilized automatic sampling and continuous
flow monitoring equipment to quantify the nitrogen and phosphate loads contributed by
tributaries of Peters Canyon Wash.  Automatic samplers were also used to quantify the load from
San Diego Creek at Harvard Avenue and Campus Drive.  The findings of the 2001 study were:

 The average daily water discharge rate in San Diego Creek at Campus Drive was 8.94 cfs
compared to 11.16 cfs in June 2000 and 7.81 cfs in September 1999.  The sum of the average
discharges from all measured upstream inputs in 2001 was 12.18 cfs, approximately 36%
higher than measured at Campus Drive. During the May 2001 study, it appeared that water
was by-passing the low-flow channel at Campus Drive.   The area on the west side of the
low-flow channel beneath Campus Drive was completely submerged.  The amount of water
bypassing the low-flow channel during this period however was not quantified.

 The average discharge rate at Peters Canyon Wash at Barranca Parkway was 6.73 cfs
compared to 6.59 cfs in June 2000 and 5.61 cfs in September 1999.  The sum of the average
discharges from all upstream measured inputs to Peters Canyon Wash was 6.24 cfs,
approximately 7% less than measured at Barranca Parkway.

 Of the Peters Canyon Wash tributaries, the Santa Ana – Santa Fe Channel showed the
greatest change in average discharge rate from study to study.  The rate increased from 0.89
cfs in September 1999 to 1.78 cfs in June 2000, and then decreased to 0.97 cfs in May 2001.
The flowrate in San Diego Creek at Culver Drive increased from 0.73 cfs in June 2000 to

6 Lee, G. Fred,  Evaluation Monitoring Report for San Diego Creek, 1998, Table 6-3..
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2.23 cfs in May 2001.

 Hicks Canyon Wash and Central Irvine Channel showed the greatest increase in the average
nitrate nitrogen concentration from June 2000 study to the May 2001 study.  The average
concentration at Hicks Canyon Wash increased from 2.2 to 48.5 mg/L while the average
concentration in the Central Irvine Channel increased from 17.9 to 45.3 mg/L.  In San Diego
Creek at Campus Drive the average concentration in the June 2000 study was 2.8 mg/L and
the average concentration in the May 2001 study was 7.6 mg/L.  In the discharge from the
Irvine Ranch Water District’s treatment wetlands the average concentration increased from
0.62 in the June 2000 study to 5.7 mg/L in the May 2001 study.

 In the May 2001 study, the average nitrate nitrogen load transported by Peters Canyon Wash,
measured at Barranca Parkway, was 571 lbs/day compared to the June 2000 study value of
328 lbs/day.   The sum of the average loads from the monitoring points upstream of Barranca
Parkway in the May 2001 study was 552 lbs/day. These findings are inconsistent with what
was observed in the previous two studies where the sum of the loads upstream were
approximately 20% higher than measured at Barranca Parkway.  In the previous reports it
was hypothesized that the reduction in load was probably due to assimilation by the higher
order plants and attached algae in Peters Canyon Wash.  Generally, the amount of algae
observed in the channels during the May 2001 study was much less than in the previous two
studies.  Little or no rooted vegetation was observed in the reaches of Peters Canyon Wash
where rooted plants were observed in the September 1999 and June 2000 study.

 The greatest contributors to the nitrate nitrogen load in Peters Canyon Wash were the Central
Irvine Channel (139 lbs/day), Hicks Canyon Wash (99.8 lbs/day), Valencia Channel (74.3
lbs/day), Santa Ana – Santa Fe Channel (74.1 lbs/day), Como Storm Channel (62.3 lbs/day)
and the Warner Drain (53.2 lbs/day).  The load measured in Hicks Canyon Wash was
approximately 92 lbs/day greater than measured in June 2000.

 The average daily nitrate nitrogen load measured in San Diego Creek at Campus Drive was
370 lbs/day compared to 169 lbs/day in June 2000 and 382 lbs/day in September 1999.   The
sum of the average daily nitrate loads measured at Peters Canyon Wash at Barranca Parkway,
San Diego Creek at Harvard Avenue, the net load from the Irvine Ranch Water District’s
wetlands and the estimated loads for Lane, Barranca, San Joaquin, and Sand Canyon
Channels was 794 lbs/day. Assuming that the flow rate of the water by-passing the low-flow
channel at Campus Drive is equal to the difference between the sum of the upstream
flowrates and the flowrate measured at Campus Drive the corrected nitrate nitrogen load for
Campus Drive would be 504 lbs/day.

 As in the previous two studies, the Irvine Ranch Water District (IRWD) was diverting water
from San Diego Creek through its constructed wetlands to reduce the nitrate load in the
creek. The quality and volume of the water diverted from and returned to the Creek was
monitored by IRWD.  The average pumping rate from the Creek (May 15-22, 2001) was 6.70
cfs.  The average return rate to the creek was 6.47 cfs yielding a net removal of 0.23 cfs.

The mean nitrate nitrogen load pumped from the Creek was 393 lbs/day as NO3.   The mean

0015083



92

nitrate nitrogen load returned to the Creek was 194 lbs/day. The IRWD Wetland Treatment
Project removed on average, 199 lbs/day of nitrate nitrogen or about 51% of nitrate nitrogen
pumped into the wetlands.  The total nitrogen removal efficiency of the wetlands was about
41%.  With respect to concentrations, the efficiencies for nitrate and total nitrogen reduction
were 45% and 34% respectively.  The efficiencies observed in the May 2001 study were
lower than in the September 1999 and June 2000 studies. The efficiency of the wetlands is
proportional to temperature.  The first two studies were conducted during the summer when
temperatures were higher and the removal efficiency of the wetlands was greater.

 The average daily Total Nitrogen (TN) loads from San Diego Creek at Campus Drive, Peters
Canyon Wash at Barranca Pkwy and San Diego Creek at Harvard Avenue were 503, 647, and
224 lbs/day, respectively.

 The average daily total phosphate (as P) loads from San Diego Creek at Campus Drive,
Peters Canyon Wash at Barranca Parkway and San Diego Creek at Harvard Avenue were
12.1, 14.3, and 1.16 lbs/day, respectively.  The tributaries that contributed the greatest
phosphate load to Peters Canyon Channel during the May 2001 study were Hicks Canyon
Wash (7.28), El Modena Irvine (1.78) and the Central Irvine Channel (7.86).  San Joaquin
Channel (1.33 lbs/day) contributed the greatest phosphate load to reach 1 of San Diego
Creek.

 Data from the UC Cooperative Extension indicate that no commercial agricultural  fields
were present in the watersheds of Como, Santa Ana–Santa Fe, Valencia, and Warner Storm
Channels.  These channels however continue to discharge high levels of nitrates, which are
assumed to from groundwater.

 Using data from this study the projected total nitrogen load at Campus Drive between April
1st and September 30th would be 92,200 pounds.  Using the adjusted flowrate for Campus
Drive the load would be 125,000 pounds.  Both of these estimates are well below the
December 31, 2002 target of 200,000 pounds.

The complete reports for the 2001 study can be found in Appendix R.

 Newport Bay

The Newport Bay was sampled during three storms during the current monitoring year. The
dissolved metals data from each storm were compared to water quality guidance criteria (acute
and chronic toxicity) from the CTR.   During the October 2000 storm the acute (instantaneous
concentration >3.1 g/L) and chronic (4-day average concentration >4.8 g/L) guidance criteria
for copper were exceeded at all locations in the Upper and Lower Bays.  The chronic criterion for
nickel (4-day average concentration > 8.2 g/L) was exceeded at all locations in the Upper and
Lower Bays.  During storm in January 2001 the acute and chronic toxicity guidelines for copper
were exceeded in both the Upper and Lower Bays.   During the March 2001 storm there were no
exceedances of the metals criteria in the Lower Bay. In the Upper Bay, at all stations, the chronic
toxicity criterion for nickel, the acute criterion for copper, and the chronic criterion for copper
were exceeded. In the next monitoring year a contract for toxicity testing will be established to
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determine if these metal concentrations cause toxicity to test organisms that would indicate an
impact on Bay organisms.

In addition to nutrient and heavy metal monitoring, bacteriological sampling was also conducted
during the storm samplings in January and March 2001. Figures 11.16 and 11.17 show the
concentrations of total and fecal coliform bacteria at the water surface of each the monitoring
locations during these storms.  In the January storm, over three inches of rainfall occurred prior
to the first day of sampling and prior to the second day of sampling.  Generally, the bacterial
concentrations were high for the first two samplings (Figure 11.16) and decreased in the third
sampling. In the March event measureable rainfall occurred on or before each day of sampling.
Because the total amount of rainfall was small (~0.4") the concentrations of fecal coliform
bacteria generally decreased from sampling to sampling.

Dry weather monitoring of bacteriological quality was also conducted in the Upper Newport Bay.
Figure 11.18 shows the total and fecal coliform concentrations at four Upper Bay stations
during the year.  As in last years data the concentrations of bacteria are generally greatest near the
mouth of San Diego Creek.

Time series plots of the tributary discharge, precipitation and tide stage during each monitored
storm can be found in Appendix S.

In February of 2000, the Regional Monitoring Program (RMP) for the Nutrient TMDL was
initiated.  Chemical sampling for nutrients during storms and dry weather was conducted
according to the frequencies outlined in RMP report.  The data from the 2000/01 reporting period
is contained in Appendix T. 

Lower Newport Bay

There have been no efforts to date focused on Lower Newport Bay.

Aliso Creek

Extensive studies are being carried out in Aliso Creek  to better characterize patterns of bacterial
contamination, identify sources of this contamination, and assess options for source reduction
and/or treatment. These studies were initiated as the result of a directive from the San Diego
Regional Board.  The results of these studies can be found in the first and second quarterly
progress reports submitted to the San Diego Regional Board on July 30, 2001 and October 31,
2002, respectively.

Dana Point Harbor

Dana Point Harbor was monitored during two storms.  During both of these storms the dissolved
nickel concentration exceeded the chronic toxicity guidance criterion (8.4 g/L) for saltwater
from the CTR.  None of the concentrations of the grab samples used to compute these 4-day
averages were above the acute toxicity guidance criterion (74 g/L) from the CTR.  Focused
studies in the Harbor are not slated to begin until the 2002/03 monitoring year.
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San Juan Creek

The focused studies on San Juan Creek are slated to begin during the next monitoring year.   The
Orange County Health Care Agency with assistance from researchers from the University of
South Florida is currently conducting a bacterial source tracking study in the San Juan Creek
watershed.  Antibiotic resistance analysis is being used to characterize the sources of bacteria
from several stormdrains discharging to the Creek.

11.6.4 Reconnaissance

The Reconnaissance Program was developed to aid in source identification in areas of known
water pollution problems.  The Program is proceeding with the categories of activities and
timelines listed in Figure 11.3.  Stations were prioritized as part of the monitoring program
design. Site-specific designs have been established and source identification conducted as each
site is addressed.

The impact of the Construction Circle drain on Peters Canyon Wash was evaluated in a
cooperative investigation with Region 8 (see Section 10 for details). The reconnaissance of the
automotive repair complex on Orange Avenue in Lake Forest has also been completed (Section
10). The other four sites listed in the Final Monitoring Program have been slated for completion
in the upcoming year. The full list of sites will therefore be completed ahead of schedule.

BMP evaluation was identified as a part of the Reconnaissance Program. The context of BMP
evaluation was further defined in a collaborative assessment of research needs conducted with
the Southern California Coastal Water Research Project (SCCWRP), Southern California
Counties, and three Regional Boards.  This group identified BMP effectiveness evaluation as a
priority area of study and recommended the development of a regionally consistent, standardized
framework for such assessments.  The Final Monitoring Program’s commitment in this area will
therefore focus on supporting and participating in a regional research project. The Principal
Permittee is working with SCCWRP on a BMP evaluation program with grant funding under
Proposition 13, which may be integrated into this effort.

11.6.5 Semiannual Sediment Sampling

Samples of bottom sediment from several watershed and harbor/bay locations were collected in
the fall/winter of 2000 and the spring/summer of 2001.  These samples were analyzed for trace
metals, iron, chlorinated hydrocarbon pesticides, selected herbicides, and particle size
distribution.  One monitoring location in Dana Point Harbor was also monitored for polynuclear
aromatic hydrocarbons (PAHs).

The database for harbor and bay sediments was evaluated using NOAA’s guidance criteria for
sediment toxicity.  These criteria are used by SCCWRP in assessing toxicity of sediments
collected from the Southern California Bight.  Concentrations of metals and organic compounds
from Newport Bay, Huntington Harbor, and Dana Point Harbor were compared to NOAA’s
Effects Range Median (ER-M).  An ER-M is a predicted concentration at which half the test
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organisms in a toxicity test would show a toxic effect.  No exceedances of the ER-Ms for metals
or organic compounds were found in the samples collected during this reporting period.

SCCWRP’s iron normalization procedure was again used to determine the presence of trace
metal enrichment in the sediments from the bays and harbors.  Using the regression equations
and prediction intervals (Table 11.11) it was determined that every monitoring site in Newport
Bay (Upper and Lower), Huntington Harbour, and Dana Point Harbor were anthropogenically
(caused by the actions of man) enriched with zinc.  All monitoring locations in Dana Point
Harbor showed enrichment with copper and the locations near the outlets of the stormdrains
showed enrichment with lead.  Every location in Huntington Harbour and Bolsa Bay showed
enrichment with lead.  The monitoring locations near the outlets of Bolsa Chica Channel and the
Sunset Channel also showed enrichment with copper.  The Rhine Channel in the Lower Newport
Bay showed enrichment with copper, lead, and zinc.   As in the previous reporting year, the
furthest upstream sampling point in the Upper Newport Bay (UNBJAM) showed the least
anthropogenic influence of any harbor/bay monitoring location.

11.7  Quality Assurance / Quality Control

The quality of data produced by each of the three contractor laboratories was evaluated by
submitting quality control samples with environmental samples. Most of the samples submitted
were synthetic, comprised of aliquots of prepared standard solutions in nanopure water matrices.
 Quality Control sample conductivities were adjusted to levels similar to environmental samples
with Ultrex grade sodium chloride.  These synthetic samples were used to assess the accuracy of
each laboratory.  Replicate samples were also submitted to evaluate the precision of the
laboratories.

The contractor laboratories conduct internal quality control programs utilizing certified reference
materials (CRMs), spiked and replicate samples.

The results of the quality assurance program with the contract laboratory are summarized in
Appendix U. The allowable range of percent recovery for synthetic and samples is set at 70 -
130 for concentrations above 5 times the detection limit.  For replicate samples in which the
highest reported value exceeded 5 times the detection limit, the allowable range was set at 75-
125 percent.  For blank sample analyses the allowable range was the detection limit (dl) to 3(dl). 
 Those results outside these ranges are boxed in the appendix.

Generally, the analytical performance of each laboratory was acceptable.  Ten of the 70 analyses
for TKN in synthetic samples produced results outside acceptable range of recovery.  In nine of
ten samples the reported recovery was lower than acceptable suggesting a systematic rather than
random error.  Since all but two of the 70 results for ammonia analyses were in the acceptable
range it appears that the TKN problem may have been in the digestion step.

Nine replicate samples for nutrient analyses and one replicate sample for trace metals analyses
were submitted to the contract laboratories.  One TKN and one total phosphate result were
outside the allowable range or error.
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Several samples were submitted for nutrient and trace element analyses to evaluate
contamination by sampling or sample processing equipment.  To prepare these equipment blanks
either ultrapure water or a synthetically prepared sample was allowed to contact one or more
pieces of sampling or sample processing equipment including ISCO sample bottles, ISCO
strainer lines, ISCO internal pump tubing, and polycarbonate composite basins.  Samples from
the deionized water system and ultrapure water storage carboys were also submitted for analyses.
None of the results of these analyses were outside the allowable range of error.
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Table 11.1
Additional Local Water Quality Monitoring

Dana Point
Determine water quality in Salt Creek and try to 

identify possible sources of pollutants originating in 
City.

10
Once a week for 5 

weeks
Total coliforms, Fecal coliforms, Escherichia coliforms and 

Enterococcus

Specific sources of pollutants have not been identified.  Testing 
shows evidence of bacterial contamination coming through the storm 

drains. Further testing planned to clean up discharge coming from 
mouth of Salt Creek during dry weather to Rec 1 level.

Huntington Beach Identify pollutants found in stormwater pump stations 8 Various
Total coliform, fecal coliform, enterococcus, TSS, pH, 

turbidity, 1,1,2 Trichloroethane, 1,1-Dichloroethane, and 
others

Since the results are from pump stations, they are not a surprise.
They are considered high.  Most, at this time, are being diverted to 

the Sanitation District. 

Laguna Niguel SDRWQCB, Aliso Creek Directive 15 Weekly Total coliform, Fecal coliform, E. coli, and Enterococcus
Results and analysis are provided to the SDRWQCB on a quarterly 

basis.

Laguna Woods SDRWQCB, Aliso Creek Directive 3
Randomly, 11 days per 

month
Total coliform, fecal coliform, and Enterococci bacteria.

Significant rain events appeared to increase coliform levels in the 
creek.  On most occassions, elevated bacterial levels would occur for 
several days after a rainstorm, and then drop to more typical levels.
Exceedences were concluded to be a combination of inputs from 

upstream of the Leisure World Community and from the community 
itself.

Lake Forest SDRWQCB, Aliso Creek Directive 7 Once per month Fecal coliform

Newport Beach Determining the sources of bacteria in West Newport 
storm drains

10 Weekly for 10 weeks Fecal coliform, total coliform, enterococcus

Determining whether or not swimmers contribute to 
bacteria problems in Newport Bay

4
4 times per day for 4 

days
Fecal coliform, total coliform, enterococcus

Looking for viruses and coliphage in tributaries to 
Newport Bay

6 Weekly for 3 weeks
Fecal coliform, enteric viruses, adenoviruses, total 

coliform, coliphage, enterococcus

San Clemente Obtain basic dry-weather flow & water quality data at 
selected locations

5 Single grab samples

flow rate, pH, specific conductance, total dissolved solids, 
total suspended solids, total organic carbon, oil & grease, 

total petroleum hydrocarbons, phosphate, nitrate, total 
coliforms, fecal coliforms, and enterococci

The data was collected to compare with the Basin Plan to see what 
the current status was.  No formal analysis of the results was 

completed.  The results were comparable to what was expected. 

Seal Beach Chemical Analysis of stormwater 5 Once Mercury, Metals, Coliforn, Fecal Coliform Collecting baseline results

Permittees Objective # of Locations Sampling Frequency

The City has embarked upon an extensive water quality testing 
program to better determine the sources and contributors to 

excessive bacteria in Newport Bay.

Constituents Sampled Results & Analysis Summary
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Table 11.2
Ranking of Critical Aquatic Resources

SITE CRITERIA
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Upper Newport Bay XX XX X X X X X X 10
Lower Newport Bay XX XX X X X X X 9

Talbert Channel XX X X X X X X 8

Bolsa Bay XX X X X X X X 8

Sunset Aquatic/ Anaheim Bay / Huntington Harbour XX XX X X X X X 9

Dana Point Harbor XX X X X X X 7

Irvine Coast Marine Life Refuge XX X X X X X X 8

Laguna Beach XX XX X X X 7

Laguna Beach Marine Life Refuge X X X X X X 6

Newport Marine Life Refuge X X X X X X X 7

Aliso Beach XX XX X X X 7

Aliso Creek Mouth XX XX X X X X X 9

Niguel Marine Life Refuge X X X X X X 6

Doheny Beach XX XX X X X 7

Doheny Beach Marine Life Refuge X X X X X X 6

Aliso Creek XX XX X X X X X 9

Laguna Canyon Channel XX X X X X X 7

Oso Creek X X X X X X 6

Prima Desheca X X X X X X 6

San Diego Creek, Reach 1 XX XX X X X X X 9

San Diego Creek, Reach 2 XX XX X X X X X X 10

San Juan Creek XX XX X X X X X X 10

San Juan Creek, Lower XX XX X X X X X 9

Santa Ana River X X 2

Santiago Creek, Reach 4 XX X X X X X 7

Segunda Desheca X X X X 4

Serrano Creek XX X X X X X 7

Silverado Creek XX X X X X X 7
Trabuco Creek X X X X X X 6

Scoring of candidate monitoring sites on each of several subjective criteria and Basin Plan beneficial uses that reflect habitat value 
and human us.  Cells with more than one "X" indicate heavier weighting for that site on that criterion.
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Table 11.3
Summary of Ranking Critical Aquatic Resources

9 - 10 San Diego Creek, Reach 1& Reach 2
10 San Juan Creek
10 Upper Newport Bay
9 Aliso Creek
9 Aliso Creek Mouth
9 Lower Newport Bay
9 San Juan Creek, Lower
9 Sunset Aquatic/Anaheim Bay/Huntington Harbour
7 *Dana Point Harbor (DPH)

8 Bolsa Bay
8 Irvine Coast Marine Life Refuge
8 Talbert Channel
7 Aliso Beach
7 Doheny Beach
7 Laguna Beach
7 Laguna Canyon Channel
7 Newport Marine Life Reserve
7 Santiago Creek, Reach 4
7 Serrano Creek
7 Silverado Creek

6 Doheny Beach Marine Life Refuge
6 Laguna Beach Marine Life Refuge
6 Niguel Marine Life Reserve
6 Oso Creek
6 Prima Desheca
6 Trabuco Creek
4 Segunda Desheca
2 Santa Ana River, Reach 2

Results of the ranking exercise for candidate monitoring sites. Overall ranking was based simply 
on the number of “X”s in each row of Table 11.1.  * Dana Point Harbor is included as a first 
priority site because of the extensive amount of human use and community interest.
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Table 11.4
Sources of Information Used for Critical Aquatic Resource Impact Assesment

1 UNB Algal Studies UCLA IRWD 1996- Salinity, nutrients, algal biomass

2
Newport Marine Life Reserve 
W’shed Studies

RiverTech The Irvine 
Company

Nutrients

3
Newport Marine Life Reserve 
Offshore Studies

Dr. Ford, Cal State U. San 
Diego

The Irvine 
Company

Growth rate of kelp

4
Santa Ana River, Reach 1 SCCWRP CSDOC 10/97-10/98 TSS, priority pollutants (organics, 

etc.)

5
Southern California Bight Pilot 
Project

SCCWRP POTWs 1994, 1998 Chemical, biological, and toxicity 
samples

6
Basin Study, Santa Ana River (Imp. 
Hwy)

OC Water District & USGS OCWD & USGS 10/95 - 9/99 Nitrates, organics

7
State Mussel Watch (UNB, DP, 
Huntington Harbor)

Ca. Dept. of Fish & Game Reg’l Board 1977- Toxics (trace metals, synthetic 
organics)

8
Toxic Substances Monitoring 
Program

Ca. Dept. of Fish & Game Reg’l Board 1989 Toxics (trace metals, synthetic 
organics)

9 TMDL studies Reg’l Board Reg’l Board 1997 TMDLs on nutrients
10 TMDL studies Reg’l Board Reg’l Board TMDLs on sediments

11
NB Plant Survey Dr. Alex Horne, UC Berkeley IRWD 1996 Plants

12
Coastal bacteria (coast) County Environmental 

Health
County 1977- Bacteria

13
Coastal bacteria (Aliso Creek, 
Laguna Beach)

Aliso Water Management 
Agency (AWMA)

AWMA NPDES
permit term

Bacteria

14
Coastal bacteria (San Juan Creek) Southeast Regional 

Reclamation Authority 
(SERRA)

SERRA NPDES
permit term

Bacteria

15
Coastal bacteria (Santa Ana River) County Sanitation Districts of 

Orange County (CSDOC)
CSDOC NPDES

permit term
Bacteria

16 Talbert Channel Conservancy Cal State Long Beach Polychaete taxonomy

17
Evaluation Monitoring Program (UNB 
w’shed)

Dr. Fred Lee, Transportation 
Corridor Agencies (TCA)

1997-2000 Toxicity

18

SD Creek Sediment Monitoring 
Program

Orange County 
Environmental Resources 
Section

County, Cities of 
Irvine, Tustin, & 
Newport Beach, 
Irvine Company

1987- Transported sediment, channel 
profiling, bathymetric survey of NB

19

San Diego Creek/NB model Resource Management 
Associates

County, City of 
Newport Beach, 
Army Corps of 
Engineers

1997- Sediment transport model with 
potential for expansion into water 
quality model

20
Orange County Municipal NPDES 
Stormwater Program

Orange County 
Environmental Resources 
Section

County, Flood 
Control District, 
Cities

1991 - Water and sediment quality data

21

Chemistry, Toxicity and Benthic 
Community Conditions in Sediments 
of Selected Southern California Bays 
and Estuaries

NOAA, SWRCB, USEPA, 
DFG, UCSC, CSUSJ

NOAA, SWRCB, 
USEPA, DFG

1997 Sediment quality data

22
Maintenance of trash/debris booms 
in Orange County flood control 
channels

Orange County 
PFRD/PW/OPS

County Ongoing Debris boom maintenance, debris 
disposal costs

23
Maintenance of Newport Dunes 
Aquatic Park

Newport Dunes Aquatic 
Park

Newport Dunes 
Aquatic Park

Ongoing Algae removal costs

24
Debris removal in Huntington 
Harbour

G.H. Boston Company City of Huntington 
Beach

Ongoing Debris volumes

25
Debris removal in Newport Bay City of Newport Beach 

Public Works
City of Newport 
Beach

Ongoing Algae and debris volumes

26
Maintenance dredging in County 
facilites

Contractor administration by 
County Coastal Facilities

County Ongoing Sediment testing results, biological 
resources

27
Fish trawling in Newport Bay Orange Coast College Orange Coast 

College
Ongoing Population distribution of fish

28

Army Corps of Engineers 
Reconnaissance Study - Aliso Creek

Army Corps of Engineers Army Corps of 
Engineers, Cities, 
County, Water 
Districts

1998 - 2001 Create integrated watershed 
management plan.
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Table 11.5
Critical Aquatic Resources Preliminary Impact Assessment

Aquatic habitat Elevated toxics in fish tissue 8 Toxaphene, Dacthal, Diazinon, Oxidizon, 
Total DDT, Group A, Cd, Se, Zn

Urban runoff, agriculture

Bioaccumulation 7 Chlorpyrifos, Oxidizon, Toxaphene, Total 
Chlordane, Total DDT, Dieldrin, Total 

PCB, Total PAH, Cd

Urban runoff, agriculture

Wildlife habitat Water quality 17,20 Diazinon, Chlorpyrifos, nutrients Urban runoff, agriculture
Sedimentation 18,19,26 Sediment Channel erosion, construction, agriculture

Wildlife changes Urbanization, urban runoff
Vegetation changes Urban runoff, channel erosion, flowrate

Recreation/ aesthetics Algal blooms 20 Nutrients Urban runoff, agriculture
Elevated levels of bacteria 12 Urban runoff, wildlife, sewer overflows / line 

breaks
Recreation/ aesthetics Beach closures 12, 14 Bacteria Urban runoff, wildlife, sewer overflows / line 

breaks
Groundwater Recharge Water quality 14,20 Total Dissolved Solids Urban runoff

Aquatic habitat Elevated toxics in fish tissue 8 Cu, Hg, Pb, Total DDT Urban runoff, recreational boating
Water quality 17,20 Diazinon, Chlorpyrifos, nutrients Urban runoff, agriculture, open space

Sediment contamination 5,20,21,26 Total DDT Urban runoff, agriculture, boatyards
Bioaccumulation 7 Chlorpyrifos, Toxaphene, Total Chlordane, 

Total DDT, Dichlorobenzophenone, 
Dicofol, Dieldrin, Total PCB, Total PAH, 

Cu, Hg

Urban runoff, agriculture

Wildlife habitat Sedimentation 18,19,26 Sediment Channel erosion, construction, agriculture

Loss/change of species diversity 26,27 Toxics, DO, nutrients, sediment, species 
composition

Urban runoff, agriculture, open space

Sediment contamination 20,21,26 Total Chlordane, Total DDT, DDE Urban runoff, agriculture, boatyards
Recreation/ aesthetics Algal blooms 11,23,25 Nutrients Urban runoff, agriculture

Trash and debris 22 Trash and debris Urban, natural
Beach closures 12 Bacteria Urban runoff, POTW discharge/line breaks

Aquatic/ riparian habitat Bank erosion 28 Flowrate Urban development
Loss of riparian vegetation 28 Flowrate Urban development

Recreation/ aesthetics Beach closures 12,13,33 Bacteria Urban runoff, sewer overflows / line breaks

Aquatic habitat Bioaccumulation 7 Chlorpyrifos, Dacthal, Heptachlor Epoxide, 
Toxaphene, Total Chlordane, Total DDT, 

Dieldrin, Total PCB, Total PAH, Al, As, Cd, 
Cu, Cr, Hg, Mn, Pb, Se, Zn

Urban runoff, agriculture,boatyards, 
recreational boating

Sediment contamination 5,20,21,26 Total Chlordane, Total DDT, Cu, Hg Urban runoff, agriculture
Recreation/ aesthetics Algal blooms 11,25 Nutrients Urban runoff, agriculture

Trash and debris 25 Trash and debris Urban, natural
Complaints 12,20,25 Trash and debris, nutrients, bacteria Urban, natural, agriculture, open space

Aquatic habitat Bioaccumulation 7 Chlorpyrifos, Dacthal, Heptachlor 
Epoxide,Oxidizon, Toxaphene, Total 
Chlordane, Total DDT, Dieldrin, Total 

PCB, Total PAH, Al, As, Cd, Cu, Cr, Mn, 
Pb, Se, Zn

Urban runoff, agriculture

Elevated toxics in fish tissue 8 Total Chlordane, Total DDT, Total PCB, 
Total PAH

Urban runoff, agriculture

Sedimentation 26 Sediment Agricultural runoff
Loss/change of species diversity 5,26 Sediment, disturbance Agricultural runoff, dredging

Sediment contamination 5,20,26 DDE Urban runoff, agriculture
Water quality 20 Metals, nutrients Urban runoff, agriculture

Recreation/ aesthetics Trash and debris 22,24 Trash and debris Urban runoff
Beach closures 12 Bacteria Urban runoff, wildlife, sewer overflows / line 

breaks
Recreation/ aesthetics Beach closures 12 Bacteria Urban runoff, wildlife, sewer overflows / line 

breaks
Aquatic habitat Bioaccumulation 7 Total Chlordane, Total PCB, Al, Cd, Cu, 

Zn
Urban runoff, recreational boating

Sediment contamination 5,20,21,26 Total Chlordane, Cu Urban runoff, recreational boating

Bioaccumulation - toxics found in filter feeding invertibrates such as mussels
bacteria - pathogenic indicator organisms
Group A chemicals - includes aldrin,dieldrin, endrin, heptachlor, heptachlor epoxide, chlordane (total), hexachlorocyclohexane (total), endosulfan, toxaphene
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Table 11.6
Warm Spot Constituents of Concern and Trend Monitoring Frequencies

Warm Spot Location
STORET

Code
Constituent(s) of 

Concern
Trend

Detectable

Monitoring
Frequency
samples/yr

term
(years)

min. reduction 
to show 

signifcant trend
Bonita Creek u/s F05 conf. BCF04 Ni N (12)

Ni(s) N (2)

Lane Channel u/s Jamboree LANF08 EC(d) Y 10 5,10 28,13

Agua Chinon Wash @ Irvine Ctr. Dr. ACWF18 DDE(s), DDT(s) N (2)

Central Irvine Channel @ East Yale Loop CICF25 NO3(d) ? 20 20 78

Rattlesnake Canyon Wash @ Bryan Ave. RCWF26 TSS
Pb Y 20 20 70

Hicks Canyon Wash @ Culver Dr. HCWF27 DDE(s) N (2)

Hines Channel @ Bryan / Jeffrey HINF28 NO3(d) Y 20 10,20 50,35

Sulphur Creek d/s Sulphur Cr. Reservoir SCDAM Cd(s) N (2)

Prima Deshecha Channel @ Calle Vista Grande PDCM01 EC(d) Y 10 10,20 42,29
Cd Y 20 10,20 50,33
Ni Y 20 10,20 53,37

Segunda Deshecha Channel @ El Camino Real SDCM02 EC(d) ? 10 20 75

Lower Newport Bay @ the Rhine Channel LNBRIN Cu(s) ? 5 20 85

Huntington Harbour @ Christiana Bay HUNCRB Pb(s) ? 5 20 68

(s) sediment concentrations; (d) dry weather measurements; all others stormwater concentrations
(#) - frequency not based on power analyses

from Power Analyses
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Table 11.7
NPDES and TMDL Monitoring Locations

Warm Spot CAR TMDL Waterbody Location of Site Station Code
X El Modena Irvine Channel at Michelle Dr. MIRF07
X Lane Channel at Jamboree Blvd. LANF08

X X Agua Chinon Wash at Pacifica ACWF18
Upper Newport Bay X Central Irvine Channel at I-5 Fwy. CICF25

Watershed X Hines Nursery Channel at Trabuco / Jefferey HINF28
Hicks Canyon Wash at Culver Dr. HCWF27

X Bonita Canyon Wash u/s University Ave. BCF04
X X San Diego Creek at Campus Dr. SDMF05
X X San Diego Creek at Harvard Ave. WYLSED

X Peters Canyon Wash at Barranca Pkwy. BARSED
X Costa Mesa Channel at Westcliff Dr. CMCG02
X Santa Ana Delhi Channel u/s Irvine Ave. SADF01

X San Juan Creek at Ortega Hwy. In Caspers Park SJOL01
X at La Novia SJNL01

X Aliso Creek in Laguna / Wood Canyon Wilderness Park ACJ01

X Prima Deschecha Channel at Calle Vista Grande PDCM01

X Segunda Deschecha Channel at El Camino Real SDCM02

X Sulphur Creek d/s Sulphur Creek dam SCDAM

Upper Newport Bay X X Unit I in-bay basin UNBJAM
X X Narrows d/s Unit II In-bay basin UNBSDC
X X North Star Beach UNBNSB
X X at PCH bridge UNBCHB

Lower Newport Bay X X Turning Basin LNBTUB
X X X Rhine Channel LNBRIN

X X Harbor Island Reach LNBHIR

Sunset Aquatic Park / X Sunset Aquatic Park Near U.S. Navy bouys HUNSUN
Anaheim Bay / X Huntington Harbour approx. 1/4 mi. d/s Bolsa Chica Ch. Mouth HUNBCC

 Huntington Harbour X Huntington Harbour d/s Warner Ave. near HH Yacht Club dock HUNWAR
X X Christiana Bay near outlet of Sunset Channel HUNCRB

X Anaheim Bay between two breakwaters HUNHAR
X Bolsa Bay off pier BBOLR

Dana Point Harbor X East Basin near outlet of 60" RCP DAPTEB
X West Basin near outlet of 51" RCP DAPTWB
X Launch Ramp near outlet of 18" RCP DAPTLB
X near boatyard DAPTLR
X Harbor Entrance between two breakwaters DAPTHE
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Table 11.8
NPDES and TMDL Monitoring Frequencies

Station Code Nutrients (aq) Nutrients (sed) Trace (aq) Trace (sed) PHP (s) PAH (s) Other Interest
MIRF07 m/st
LANF08 m/st EC(m)
ACWF18 m/st semi
CICF25 biweekly
HINF28 biweekly

HCWF27 semi
BCF04 m/st st(12) semi

SDMF05 w/st st semi semi op pest (m)
WYLSED biweekly/st st semi semi
BARSED biweekly/st
CMCG02 w/st w/st bacteria (w/st), op pest (m)
SADF01 biweekly/st st
SJOL01 m/st st semi semi
SJNL01 m/st st semi semi

ACJ01 m/st st semi semi

PDCM01 st(20) EC(m)

SDCM02 EC(m)

SCDAM semi

UNBJAM m(s,m,b)/st m st semi semi bacteria (m/st), debris (st)
UNBSDC m(s,m,b)/st m st semi semi bacteria (m/st), debris (st)
UNBNSB m(s,m,b)/st m st bacteria (m/st), debris (st)
UNBCHB m(s,m,b) m st bacteria (m/st), debris (st)
LNBTUB st st semi semi
LNBRIN st st 5 semi
LNBHIR m(s,m,b)/st st semi semi

HUNSUN semi/st st
HUNBCC semi/st st semi semi
HUNWAR semi/st st semi semi
HUNCRB semi/st st 5 semi
HUNHAR st st
BBOLR semi/st st semi semi

DAPTEB semi/st st semi semi semi
DAPTWB semi/st st semi semi
DAPTLB semi/st st semi semi
DAPTLR st st semi semi
DAPTHE st st

(s,m,b) surface, middepth, bottom
s(12) storm sampling - 12 total composite samples per year
bold - nutrient TMDL additions including orthophosphate
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Table 11.9
Beneficial Uses of Monitored Waterbodies

Bay/Harbor Station Codes
Anaheim Bay - Outer HUNHAR

Anaheim Bay - Seal Beach HUNSUN

    Nat'l Wildlife Refuge

Sunset Bay - Huntington Harbor HUNBCC, HUNCRB

HUNWAR

Bolsa Chica Ecological Reserve BBOLR

Upper Newport Bay UNBJAM, UNBSDC

UNBBCW, UNBNSB

UNBNDB, UNBCHB

Lower Newport Bay LNBTUB, LNBTRI,

LNBRIN, LNBHIR

LNBHAR

Dana Point Harbor DAPTLB, DAPTLR

DAPTEB, DAPTWB

DAPTHE

Channel Station Code Watershed
Santa Ana Delhi SADF01 Upper Newport Bay

Bonita Canyon Channel BCF04 Upper Newport Bay

San Diego Creek - Harvard WYLSED Upper Newport Bay

San Diego Creek - Campus SDMF05 Upper Newport Bay

Peters Canyon Wash BARSED Upper Newport Bay

Sand Canyon Wash SCCF15 Upper Newport Bay

Bee Canyon Channel BEEF17 Upper Newport Bay

Agua Chinon Wash ACWF18 Upper Newport Bay

Serrano Creek SERF19 Upper Newport Bay

Rattlesnake Canyon Wash RCWF26 Upper Newport Bay

Hicks Canyon Wash HCWF27 Upper Newport Bay

E. Costa Mesa Channel CMCG02 Upper Newport Bay

Santa Isabella Channel SICG03 Upper Newport Bay

Big Canyon Wash BCWG04 Upper Newport Bay

Laguna Canyon LCW102 South County

Aliso Creek Channel ACJ01 South County

Sulphur Creek Channel SCDAM South County

San Juan Creek - La Novia Ave SJNL01 South County

San Juan Creek - Ortega SJOL01 South County

Trabuco Creek TCOL02 South County

Oso Creek OSOL03 South County

Prima Deschecha PDCM01 South County

Segunda Deschecha SDCM02 South County

Santa Ana River - Imperial SARIMP Santa Ana River

Santa Ana River - 5th Street SARE01 Santa Ana River

Santiago Creek SANE08 Santa Ana River

Silverado Creek SILE17 Santa Ana River

X - Present or Potential Beneficial Use
1 - No access per agency with jurisdiction (U.S. Navy)
2 - Access Prohibited in all or part by PFRD
I - Intermittent Beneficial Use
* - Excepted from MUN 
o - Potential Beneficial Use
This information was taken from the 1994 update of the beneficial uses & water quality objectives for the San Diego Region and
the 1995 Santa Ana River Basin Plan update. 
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Water Quality California Toxics Rule (CTR) CTR Ocean Plan Region 8/9 Basin Plans
Measurement Freshwater dissolved metals Saltwater Toxic Mat. Limits

(Guidance only) Dissolved Total
H=ln(water hardness in mg/L as CaCO3) metals metals

Lead ug/L 4 day =[1.462-0.146H][exp(1.273H-4.705)] 4day = 8.1 Daily max = 8
H=ln Hardness 1 hour =[1.462-0.146H][exp(1.273H-1.460)] 1hr = 210 Inst. max = 20

Cadmium ug/L 4 day = [1.107-0.042H][exp(0.7852H-2.715)] 4day = 9.3 Daily max = 4
1 hour = [1.137-0.042H][exp(1.128H-3.6867)] 1hr =42 Inst. max = 10

Hexavalent 4day = 50 Daily max = 8
Chromium ug/L 1hr = 1100 Inst. max = 20

Nickel ug/L 4 day = 0.997[exp(0.846H+0.0584)] 4day = 8.2 Daily max = 60
1 hour = 0.998[exp(0.846H + 2.255)] 1hr = 74 Inst. max = 150

Copper ug/L 4 day = 0.96[exp(0.8545H-1.702)] 4day = 3.1 Daily max = 12
1 hour = 0.96[exp(0.9422H-1.70)] 1hr = 4.8 Inst. max = 30

Silver ug/L 1hr = 1.9 Daily max = 2.8
1 hour = 0.85[exp(1.72H-6.52)] Inst. max = 7

Zinc ug/L 4 day = 0.986[exp(0.8473H+0.884)] 4 day = 81 Daily max = 80
1 hour = 0.978[exp(0.8473H+0.884)] 1 hr = 90 Inst. max = 200

Turbidity Natural       Max. increase

0-50 NTU     20% over natural
50-100 NTU               10 NTU
>100 NTU     10% over natural

pH 6.5 - 8.5 freshwater
7.0 - 8.5 saltwater

Dissolved Oxygen >5.0 mg/L MAR & WARM
>6.0 mg/L COLD

Unionized Ammonia* 0.025 in receiving 
waters

 [NH3-N]
* [Unionized Ammonia] =                                     ---------------------

  (pka-pH)
10        + 1 

 2729.92
where pka = 0.09018 +                                      ---------------------------

     T

NH3-N = Total Ammonia as N
T = water temperature in Kelvin (C + 273.16)
pH = water pH

For example : at 20 C and pH 8.0 divide the ammonia nitrogen value by 26.25 to obtain unionized ammonia.
                      at 25 C and pH 9.0 divide by 2.76.

Table 11.10
Applicable Water Quality Guidance for the Protection of Aquatic Life
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Table 11.11
Guidance Criteria for Harbor Sediment Evaluation

Metals (ppm) ER-L ER-M

Cadmium 1.2 9.6
Chromium 81 370
Copper 34 270
Lead 46.7 218
Nickel 20.9 51.6
Silver 1.0 3.7
Zinc 150 410

Organics (ppb)

Acenaphthene 16 500
Acenaphthylene 44 640
Anthracene 85.3 1100
Fluorene 19 540
2-Methyl naphthalene 70 670
Naphthalene 160 2100
Phenanthrene 240 1500
Low molecular weight PAH 552 3160
Benzo(a)anthracene 261 1600
Benzo(a)pyrene 430 1600
Chrysene 384 2800
Dibenzo(a,h)anthracene 63.4 260
Fluoranthene 600 5100
Pyrene 665 2600
High molecular weight PAH 1700 9600
Total PAH 4022 44792
p,p' -DDE 2.2 27
Total DDT 1.58 46.1
Total PCBs 22.7 180

Iron (% dry) Sample Size r2 Slope Intercept + 99% Prediction
versus (m) (b) Interval

Cadmium (g/dry g) 83 0.734 0.0978 0.0055 0.1274
Chromium (g/dry g) 88 0.882 16.50 -0.021 11.56
Copper (g/dry g) 96 0.833 7.40 -2.01 6.50
Lead (g/dry g) 103 0.738 4.350 0.0836 5.199
Nickel (g/dry g) 110 0.533 9.850 -0.407 19.596
Silver (g/dry g) 99 0.581 0.0795 -0.0183 0.1426
Zinc (g/dry g) 88 0.967 31.50 -1.95 15.45

SCCWRP Iron Normalization Regression Coefficients

NOAA's Screening Concentrations

ER-L - Effects Range Low

The ERL represents the concentration 
corresponding to the 10th percentile in 
toxicity testing.  No effects are likely 
below the ER-L.

ER-M - Effects Range Median

The ERM represents the concentration 
corresponding to the 50th percentile or 
median value.  Effects are likely above 
the ER-M.
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Table 11.12 California Toxics Rule for Dissolved  Metals in Freshwater

Lead              Cadmium Nickel                Copper Silver Zinc
HARDNESS ln 1 hr 4 day 1 hr 4 day 1 hr 4 day 1 hr 4 day 1 hr 4 day inst 1 hr 4 day

mg/L as CaCO3 Hardness g/L g/L g/L g/L g/L g/L g/L g/L g/L g/L g/L g/L g/L

10 2.30 4.91 0.19 0.35 0.41 83.25 27.00 67 7 1.54 1.25 0.07 17 17
20 3.00 10.79 0.42 0.74 0.68 146.86 47.64 120 13 2.95 2.26 0.22 30 30
30 3.40 17.04 0.66 1.16 0.92 204.70 66.40 169 19 4.32 3.20 0.43 42 43
40 3.69 23.51 0.92 1.58 1.14 259.09 84.05 216 24 5.67 4.09 0.71 54 54
50 3.91 30.14 1.17 2.01 1.34 311.04 100.90 260 29 6.99 4.95 1.05 65 66

60 4.09 36.88 1.44 2.45 1.53 361.14 117.15 304 34 8.31 5.79 1.43 76 77
70 4.25 43.71 1.70 2.90 1.72 409.73 132.91 346 38 9.60 6.60 1.87 87 87
80 4.38 50.61 1.97 3.35 1.90 457.08 148.27 388 43 10.89 7.40 2.35 97 98
90 4.50 57.57 2.24 3.80 2.07 503.37 163.29 428 48 12.17 8.18 2.88 107 108
100 4.61 64.58 2.52 4.26 2.24 548.74 178.00 468 52 13.44 8.96 3.45 117 118

110 4.70 71.63 2.79 4.73 2.40 593.29 192.46 508 56 14.70 9.72 4.06 127 128
120 4.79 78.72 3.07 5.20 2.56 637.11 206.67 546 61 15.96 10.47 4.72 137 138
130 4.87 85.83 3.34 5.67 2.72 680.28 220.67 585 65 17.21 11.21 5.42 146 148
140 4.94 92.97 3.62 6.14 2.87 722.84 234.48 622 69 18.45 11.94 6.15 156 157
150 5.01 100.13 3.90 6.62 3.02 764.86 248.11 660 73 19.69 12.66 6.93 165 167

160 5.08 107.31 4.18 7.10 3.17 806.38 261.58 697 77 20.93 13.38 7.74 175 176
170 5.14 114.50 4.46 7.58 3.31 847.43 274.90 734 81 22.16 14.09 8.59 184 185
180 5.19 121.70 4.74 8.06 3.45 888.04 288.07 770 86 23.38 14.80 9.48 193 194
190 5.25 128.92 5.02 8.55 3.60 928.25 301.11 806 90 24.60 15.50 10.41 202 204
200 5.30 136.14 5.31 9.03 3.73 968.07 314.03 842 93 25.82 16.19 11.37 211 213

210 5.35 143.37 5.59 9.52 3.87 1007.54 326.84 877 97 27.04 16.88 12.36 220 222
220 5.39 150.61 5.87 10.02 4.01 1046.67 339.53 912 101 28.25 17.57 13.39 229 230
230 5.44 157.85 6.15 10.51 4.14 1085.48 352.12 947 105 29.46 18.25 14.45 237 239
240 5.48 165.10 6.43 11.00 4.27 1123.98 364.61 982 109 30.66 18.92 15.55 246 248
250 5.52 172.34 6.72 11.50 4.40 1162.19 377.00 1017 113 31.86 19.59 16.68 255 257

260 5.56 179.59 7.00 12.00 4.53 1200.13 389.31 1051 117 33.06 20.26 17.85 263 265
270 5.60 186.84 7.28 12.50 4.66 1237.80 401.53 1085 121 34.26 20.93 19.04 272 274
280 5.63 194.09 7.56 13.00 4.78 1275.23 413.67 1119 124 35.46 21.59 20.27 280 283
290 5.67 201.34 7.85 13.50 4.91 1312.41 425.73 1153 128 36.65 22.24 21.53 289 291
300 5.70 208.58 8.13 14.01 5.03 1349.36 437.72 1186 132 37.84 22.90 22.83 297 300

310 5.74 215.83 8.41 14.51 5.16 1386.09 449.63 1219 135 39.02 23.55 24.15 306 308
320 5.77 223.07 8.69 15.02 5.28 1422.60 461.48 1253 139 40.21 24.20 25.51 314 317
330 5.80 230.31 8.97 15.53 5.40 1458.91 473.25 1286 143 41.39 24.84 26.89 322 325
340 5.83 237.54 9.26 16.04 5.52 1495.02 484.97 1319 146 42.57 25.48 28.31 331 333
350 5.86 244.77 9.54 16.55 5.64 1530.94 496.62 1351 150 43.75 26.12 29.76 339 341

Chromium III

For Hardness > 400 use Water Effects Ratio Page 1
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Table 11.12 California Toxics Rule for Dissolved  Metals in Freshwater

Lead              Cadmium Nickel                Copper Silver Zinc
HARDNESS ln 1 hr 4 day 1 hr 4 day 1 hr 4 day 1 hr 4 day 1 hr 4 day inst 1 hr 4 day

mg/L as CaCO3 Hardness g/L g/L g/L g/L g/L g/L g/L g/L g/L g/L g/L g/L g/L

Chromium III

360 5.89 252.00 9.82 17.06 5.76 1566.67 508.21 1384 154 44.93 26.76 31.24 347 350
370 5.91 259.22 10.10 17.57 5.88 1602.22 519.74 1416 157 46.10 27.39 32.74 355 358
380 5.94 266.43 10.38 18.09 5.99 1637.60 531.22 1449 161 47.28 28.02 34.28 363 366
390 5.97 273.64 10.66 18.60 6.11 1672.81 542.64 1481 164 48.45 28.65 35.85 371 374
400 5.99 280.85 10.94 19.12 6.22 1707.86 554.01 1513 168 49.62 29.28 37.44 379 382

410 6.02 288.04 11.22 19.64 6.34 1742.75 565.33 1545 172 50.79 29.90 39.07 387 390
420 6.04 295.24 11.50 20.15 6.45 1777.49 576.60 1577 175 51.95 30.53 40.72 395 399
430 6.06 302.42 11.78 20.67 6.56 1812.07 587.82 1608 179 53.12 31.15 42.40 403 407
440 6.09 309.60 12.06 21.19 6.67 1846.52 598.99 1640 182 54.28 31.76 44.11 411 415
450 6.11 316.77 12.34 21.71 6.79 1880.82 610.12 1671 186 55.44 32.38 45.85 419 423

460 6.13 323.93 12.62 22.23 6.90 1914.98 621.20 1703 189 56.60 32.99 47.62 427 430
470 6.15 331.09 12.90 22.76 7.01 1949.01 632.24 1734 193 57.76 33.61 49.41 435 438
480 6.17 338.24 13.18 23.28 7.12 1982.90 643.23 1765 196 58.92 34.22 51.23 443 446
490 6.19 345.38 13.46 23.81 7.22 2016.67 654.19 1796 200 60.07 34.82 53.08 450 454
500 6.21 352.51 13.74 24.33 7.33 2050.32 665.10 1827 203 61.23 35.43 54.96 458 462

510 6.23 359.64 14.01 24.86 7.44 2083.84 675.98 1858 206 62.38 36.03 56.86 466 470
520 6.25 366.75 14.29 25.38 7.55 2117.25 686.81 1889 210 63.53 36.64 58.80 474 478
530 6.27 373.86 14.57 25.91 7.65 2150.54 697.61 1920 213 64.68 37.24 60.75 481 485
540 6.29 380.96 14.85 26.44 7.76 2183.71 708.37 1950 217 65.83 37.84 62.74 489 493
550 6.31 388.05 15.12 26.97 7.87 2216.78 719.10 1981 220 66.98 38.44 64.75 497 501

560 6.33 395.14 15.40 27.50 7.97 2249.73 729.79 2011 223 68.13 39.03 66.79 504 509
570 6.35 402.21 15.67 28.03 8.07 2282.58 740.45 2041 227 69.27 39.63 68.85 512 516
580 6.36 409.27 15.95 28.56 8.18 2315.33 751.07 2072 230 70.42 40.22 70.94 520 524
590 6.38 416.33 16.22 29.09 8.28 2347.97 761.66 2102 233 71.56 40.81 73.06 527 532
600 6.40 423.38 16.50 29.63 8.38 2380.52 772.21 2132 237 72.70 41.40 75.20 535 539

610 6.41 430.41 16.77 30.16 8.49 2412.96 782.74 2162 240 73.84 41.99 77.37 542 547
620 6.43 437.44 17.05 30.69 8.59 2445.31 793.23 2192 243 74.98 42.58 79.57 550 554
630 6.45 444.46 17.32 31.23 8.69 2477.56 803.70 2222 247 76.12 43.17 81.79 557 562
640 6.46 451.47 17.59 31.76 8.79 2509.73 814.13 2252 250 77.26 43.75 84.03 565 569
650 6.48 458.47 17.87 32.30 8.89 2541.80 824.53 2281 253 78.40 44.33 86.30 572 577

660 6.49 465.46 18.14 32.84 8.99 2573.78 834.91 2311 257 79.53 44.92 88.60 580 585
670 6.51 472.45 18.41 33.38 9.09 2605.68 845.25 2341 260 80.67 45.50 90.92 587 592
680 6.52 479.42 18.68 33.91 9.19 2637.48 855.57 2370 263 81.80 46.08 93.27 595 599
690 6.54 486.38 18.95 34.45 9.29 2669.21 865.86 2400 267 82.93 46.66 95.64 602 607
700 6.55 493.33 19.22 34.99 9.39 2700.85 876.13 2429 270 84.07 47.23 98.04 609 614
710 6.57 500.28 19.50 35.53 9.49 2732.41 886.37 2458 273 85.20 47.81 100.46 617 622

For Hardness > 400 use Water Effects Ratio Page 2
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Table 11.12 California Toxics Rule for Dissolved  Metals in Freshwater

Lead              Cadmium Nickel                Copper Silver Zinc
HARDNESS ln 1 hr 4 day 1 hr 4 day 1 hr 4 day 1 hr 4 day 1 hr 4 day inst 1 hr 4 day

mg/L as CaCO3 Hardness g/L g/L g/L g/L g/L g/L g/L g/L g/L g/L g/L g/L g/L

Chromium III

720 6.58 507.21 19.77 36.07 9.59 2763.89 896.58 2488 276 86.33 48.38 102.90 624 629
730 6.59 514.13 20.04 36.61 9.68 2795.29 906.76 2517 280 87.46 48.96 105.37 631 637
740 6.61 521.05 20.30 37.15 9.78 2826.61 916.92 2546 283 88.59 49.53 107.87 639 644
750 6.62 527.95 20.57 37.70 9.88 2857.86 927.06 2575 286 89.71 50.10 110.39 646 651

760 6.63 534.85 20.84 38.24 9.97 2889.03 937.17 2604 289 90.84 50.67 112.93 653 659
770 6.65 541.73 21.11 38.78 10.07 2920.12 947.26 2633 292 91.96 51.24 115.50 661 666
780 6.66 548.60 21.38 39.33 10.17 2951.15 957.32 2662 296 93.09 51.81 118.09 668 673
790 6.67 555.47 21.65 39.87 10.26 2982.10 967.36 2691 299 94.21 52.38 120.71 675 681
800 6.68 562.32 21.91 40.42 10.36 3012.98 977.38 2719 302 95.34 52.94 123.35 682 688

810 6.70 569.17 22.18 40.96 10.45 3043.79 987.37 2748 305 96.46 53.51 126.01 690 695
820 6.71 576.00 22.45 41.51 10.55 3074.53 997.35 2777 308 97.58 54.07 128.70 697 703
830 6.72 582.82 22.71 42.05 10.64 3105.20 1007.30 2805 312 98.70 54.63 131.41 704 710
840 6.73 589.64 22.98 42.60 10.74 3135.81 1017.22 2834 315 99.82 55.19 134.15 711 717
850 6.75 596.44 23.24 43.15 10.83 3166.35 1027.13 2863 318 100.94 55.76 136.91 718 724

860 6.76 603.24 23.51 43.70 10.92 3196.83 1037.02 2891 321 102.06 56.32 139.69 726 731
870 6.77 610.02 23.77 44.24 11.02 3227.24 1046.88 2919 324 103.18 56.87 142.49 733 739
880 6.78 616.79 24.04 44.79 11.11 3257.59 1056.73 2948 327 104.29 57.43 145.32 740 746
890 6.79 623.56 24.30 45.34 11.20 3287.88 1066.55 2976 331 105.41 57.99 148.17 747 753
900 6.80 630.31 24.56 45.89 11.29 3318.10 1076.36 3004 334 106.53 58.55 151.05 754 760

910 6.81 637.05 24.83 46.44 11.39 3348.27 1086.14 3033 337 107.64 59.10 153.95 761 767
920 6.82 643.78 25.09 46.99 11.48 3378.37 1095.91 3061 340 108.76 59.66 156.87 768 774
930 6.84 650.51 25.35 47.55 11.57 3408.42 1105.66 3089 343 109.87 60.21 159.81 775 782
940 6.85 657.22 25.61 48.10 11.66 3438.40 1115.38 3117 346 110.98 60.76 162.78 782 789
950 6.86 663.92 25.87 48.65 11.75 3468.33 1125.09 3145 349 112.09 61.32 165.77 789 796

960 6.87 670.61 26.13 49.20 11.84 3498.21 1134.78 3173 352 113.21 61.87 168.78 796 803
970 6.88 677.30 26.39 49.76 11.93 3528.02 1144.45 3201 356 114.32 62.42 171.82 803 810
980 6.89 683.97 26.65 50.31 12.02 3557.78 1154.11 3229 359 115.43 62.97 174.88 810 817
990 6.90 690.63 26.91 50.86 12.11 3587.49 1163.74 3257 362 116.54 63.51 177.96 817 824

1000 6.91 697.28 27.17 51.42 12.20 3617.14 1173.36 3284 365 117.64 64.06 181.06 824 831

For Hardness > 400 use Water Effects Ratio Page 3
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Table 11.13
Massloads for Sampled Storms: 2000-2001 Season

STATION Volume Storm NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn
Samples ac-ft Volume tons tons tons tons tons tons tons lbs lbs lbs lbs lbs lbs lbs

Anaheim Barber City Channel
Oct 11-14, 2000 45 36.1 30.0 0.13 0.00077 0.029 0.0125 0.00084 0.67 0.36 0.052 0.90 3.95 1.1 0.81 0.098 19.9

Peters Canyon Wash at Barranca Parkway
Oct 11-14, 2000 55 46.0 25.0 2.58 0.017 0.19 0.084 0.0119 2.43 2.11 0.064 0.68 2.52 0.26 0.39 0.13 4.9
Oct 27-31, 2000 53 271.9 266.1 12.50 0.13 1.06 1.30 0.19 131.55 18.57 0.70 13.0 50.2 6.9 8.1 0.72 87.8
Jan 8-9, 2001 13 13.8 16.9 0.39 0.021 0.12 0.080 0.0059 10.86 1.99 0.09 0.78 3.15 1.39 1.00 0.038 14.6
Jan 10-12, 2001 23 1757 1768 38.22 0.63 4.78 7.30 1.05 715.83 95.48 7.2 76.4 152.7 57.3 71.6 4.8 524.9
Jan 24-28, 2001 53 372.7 366.9 27.92 0.18 0.62 0.84 0.15 86.01 11.64 0.54 4.3 15.9 7.3 8.7 1.0 73.4
Mar 6-10, 2001 53 139.6 164.3 13.20 0.016 0.28 0.28 0.040 31.09 3.87 0.35 2.9 5.6 2.3 2.3 0.38 26.5

Costa Mesa Channel
Oct 10-15, 2000 61 0.17 0.10 0.00208 0.000081 0.00152 0.00068 0.00017 0.007 0.005 0.000 0.002 0.027 0.004 0.007 0.000 0.11
Oct 26-30, 2000 26 406.1 414.4 2.899 0.100 1.084 0.864 0.192 23.8 11.5 0.54 10.3 33.4 10.7 6.3 2.6 187.7
Jan 8-12, 2001 43 954 1195 4.454 0.398 1.821 2.577 0.522 45.6 19.4 1.4 10.8 55.9 19.0 6.0 2.7 249.7
Jan 24-28, 2001 42 214 215 9.249 0.147 0.537 0.422 0.089 12.041 3.798 0.26 2.1 13.6 5.8 3.1 0.5 64.8

Lane Channel
Oct 27-31, 2000 53 4.9 4.8 0.089 0.0014 0.0119 0.0078 0.00101 0.66 0.12 0.026 0.12 0.40 0.15 0.10 0.012 2.0
Jan 8-12, 2001 52 9.5 9.8 0.092 0.0055 0.020 0.015 1.82 0.32 0.018 0.14 0.96 0.32 0.24 0.026 3.5
Jan 24-27, 2001 37 3.2 3.6 0.046 0.0019 0.0087 0.0036 0.00058 0.26 0.05 0.005 0.04 0.23 0.08 0.073 0.009 0.91

El Modena-Irvine Channel
Feb 13-15, 2001 28 26.2 748.9 0.43 0.0021 0.088 0.040 0.0094 0.73 0.178 0.036 0.28 1.02 0.15 0.17 0.071 2.15
Feb 20-22, 2001 23 9.23 297.8 0.0046 1.25E-05 0.00085 0.000306 0.000076 0.0025 0.0025
Feb 23-26, 2001 36 292.3 297.8 1.15 0.04 0.34 0.44 0.0029 22.39 2.30 0.40 3.2 10.7 3.2 1.6 0.79 36.4

Santa Ana Delhi Channel
Oct 27-31, 2000 54 354.7 356.2 5.61 0.08 0.74 0.57 0.079 28.33 7.55 0.5 9.6 26.0 11.1 2.7 0.96 98.5
Jan 8-12, 2001 51 1390 1421 12.16 0.67 3.53 2.36 0.44 235.14 54.98 2.2 19.4 118.9 74.2 21.7 3.8 502.4
Jan 24-28, 2001 53 306 302 5.09 0.16 0.73 0.29 0.043 31.48 7.72 0.41 3.3 17.3 12.2 5.0 0.81 78.8
Mar 6-10, 2001 53 104.7 125.0 1.82 0.0050 0.16 0.052 0.006 2.79 0.74 0.14 1.1 3.4 0.71 0.61 0.28 10.5

San Diego Creek at Campus
Oct 10-14, 2000 56 118.2 113.8 5.55 0.046 0.41 0.200 0.017 18.4 2.64 0.16 1.3 5.9 0.85 1.3 0.32 29.6
Oct 26-30, 2000 44 1624 1648 51.76 0.47 5.93 6.12 0.69 986 123 4.38 77.5 112.2 46.8 55.9 4.41 454.2
Jan 8-12, 2001 29 5490 5663 109.38 2.56 23.99 29.09 2.90 6,366 630 37.5 319.4 611.0 263.8 291.6 13.9 2,360.8
Jan 24-28, 2001 43 1105 1107 34.82 0.71 3.94 2.52 0.46 208 27.6 1.5 12.0 43.4 14.6 24.1 3.00 149.7
Mar 6-10, 2001 37 207.5 581.6 9.51 0.008 0.41 0.034 0.009 12.4 1.46 0.27 2.2 3.5 0.6 1.08 0.54 11.7

San Diego Creek at Harvard
Oct 26-31, 2000 56 450.1 826.4 16.61 0.05 1.49 1.41 0.14 297 35 1.9 22.1 35.2 11.2 13.9 1.1 108.3
Jan 8-12, 2001 45 2098 2192 50.44 0.90 5.93 9.80 1.13 2,170 234 15.3 120.0 196.5 76.3 114.5 5.5 763.7
Jan 24-28, 2001 53 286.0 295.1 13.15 0.22 0.99 0.85 115 14.9 0.94 7.1 15.2 5.4 8.76 0.78 60.0
Mar 6-7, 2001 18 187.3 193.8 4.61 0.019 0.38 0.56 0.077 73 10.1 0.61 5.0 10.7 3.0 6.58 0.51 35.5
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Table 11.14
EMCs of Sampled Storms : 2000-2001 Season

STATION Volume Storm NO3 NH3 TKN PO4 TSS VSS Cd Cr Cu Pb Ni Ag Zn
Samples ac-ft Volume mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L

Anaheim Barber City Channel
Oct 11-14, 2000 45 36.1 30.0 0.53 9.20 40.35 11.43 8.22 1.00 203.12

Peters Canyon Wash at Barranca Parkway
Oct 11-14, 2000 55 46.0 25.0 41.22 0.28 3.10 1.35 38.83 33.80 0.51 5.47 20.11 2.08 3.14 1.00 39.06
Oct 27-31, 2000 53 271.9 266.1 33.84 0.36 2.88 3.52 356.07 50.26 0.95 17.59 67.90 9.33 10.92 0.98 118.80
Jan 8-9, 2001 13 13.8 16.9 20.87 1.14 6.45 4.26 578.49 106.20 2.38 20.71 84.01 36.98 26.57 1.00 390.24
Jan 10-12, 2001 23 1757 1768 16.01 0.27 2.00 3.06 299.89 40.00 1.50 15.99 31.99 12.00 14.99 1.00 109.96
Jan 24-28, 2001 53 372.7 366.9 55.13 0.36 1.23 1.65 169.86 23.00 0.53 4.22 15.70 7.17 8.55 1.00 72.50
Mar 6-10, 2001 53 139.6 164.3 69.59 0.08 1.46 1.48 163.93 20.42 0.93 7.56 14.87 6.08 5.95 1.00 69.98

Costa Mesa Channel
Oct 10-15, 2000 61 0.17 0.10 9.20 0.36 6.71 2.99 31.74 23.01 0.55 4.37 59.83 7.94 15.76 1.00 239.60
Oct 26-30, 2000 26 406.1 414.4 5.25 0.18 1.97 1.57 43.22 20.92 0.49 9.37 30.30 9.72 5.70 2.31 170.11
Jan 8-12, 2001 43 954 1195 3.44 0.31 1.41 1.99 35.20 14.97 0.53 4.17 21.55 7.31 2.31 1.05 96.34
Jan 24-28, 2001 42 214 215 31.75 0.50 1.84 1.45 41.34 13.04 0.45 3.61 23.43 9.89 5.24 0.90 111.30

Lane Channel
Oct 27-31, 2000 53 4.9 4.8 13.45 0.21 1.79 1.18 99.79 18.12 1.96 9.27 30.52 11.26 7.87 0.94 147.69
Jan 8-12, 2001 52 9.5 9.8 7.13 0.43 1.54 1.17 141.11 24.93 0.69 5.37 37.14 12.55 9.22 1.00 136.14
Jan 24-27, 2001 37 3.2 3.6 10.47 0.44 2.00 0.82 60.48 12.40 0.52 4.08 26.42 8.83 8.44 1.00 105.10

El Modena-Irvine Channel
Feb 13-15, 2001 28 26.2 748.9 12.08 0.06 2.47 1.13 20.38 5.00 0.50 4.00 14.38 2.10 2.36 1.00 30.14
Feb 20-22, 2001 23 9.23 297.8 0.36 0.00 0.07 0.02 0.20 0.20 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Feb 23-26, 2001 36 292.3 297.8 2.90 0.09 0.85 1.10 56.37 5.78 0.50 4.00 13.51 4.08 2.04 1.00 45.81

Santa Ana Delhi Channel
Oct 27-31, 2000 54 354.7 356.2 11.64 0.16 1.54 1.18 58.79 15.67 0.51 9.99 26.93 11.57 2.85 1.00 102.18
Jan 8-12, 2001 51 1390 1421 6.44 0.36 1.87 1.25 124.55 29.12 0.59 5.14 31.49 19.66 5.75 1.00 133.07
Jan 24-28, 2001 53 306 302 12.26 0.39 1.75 0.71 75.80 18.60 0.49 3.92 20.80 14.64 6.00 0.98 94.87
Mar 6-10, 2001 53 104.7 125.0 12.83 0.03 1.15 0.36 19.63 5.21 0.50 4.00 11.80 2.49 2.14 1.00 36.75

San Diego Creek at Campus
Oct 10-14, 2000 56 118.2 113.8 34.58 0.29 2.58 1.24 114.80 16.45 0.50 4.00 18.50 2.66 4.12 1.00 92.13
Oct 26-30, 2000 44 1624 1648 23.46 0.21 2.69 2.77 447.11 55.70 0.99 17.55 25.42 10.59 12.67 1.00 102.92
Jan 8-12, 2001 29 5490 5663 14.67 0.34 3.22 3.90 853.48 84.42 2.51 21.41 40.96 17.69 19.55 0.93 158.26
Jan 24-28, 2001 43 1105 1107 23.19 0.48 2.63 1.68 138.62 18.40 0.50 4.00 14.46 4.87 8.04 1.00 49.85
Mar 6-10, 2001 37 207.5 581.6 33.72 0.03 1.46 0.12 44.00 5.16 0.48 3.84 6.28 1.13 1.92 0.96 20.82

San Diego Creek at Harvard
Oct 26-31, 2000 56 450.1 826.4 27.17 0.09 2.43 2.31 484.95 57.88 1.56 18.10 28.80 9.19 11.40 0.87 88.57
Jan 8-12, 2001 45 2098 2192 17.70 0.32 2.08 3.44 761.36 82.26 2.68 21.06 34.48 13.39 20.09 0.96 133.98
Jan 24-28, 2001 53 286.0 295.1 33.85 0.58 2.56 2.18 296.86 38.24 1.21 9.13 19.57 6.96 11.28 1.00 77.21
Mar 6-7, 2001 18 187.3 193.8 18.11 0.08 1.49 2.18 287.89 39.75 1.19 9.84 20.93 5.97 12.93 1.00 69.82
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Table 11.15
Total Stormwater Loads from the Newport Bay Watershed

Vol. Storm Vol. Sampled NO3 PO4 TSS Cu Pb Zn
PERIOD ac-ft ac-ft tons tons tons lbs lbs lbs

Oct 27-31, 2000 356.2 354.7 5.61 0.568 28.33 26.0 11.15 98.5
Jan 8-12, 2001 1420.9 1389.5 12.16 2.365 235.14 118.9 74.23 502.4

Jan 24-28, 2001 301.8 305.6 5.09 0.294 31.48 17.3 12.16 78.8
Mar 6-10, 2001 125.0 104.7 1.82 0.052 2.79 3.4 0.71 10.5

Total Sampled Load 2154.6 24.69 3.28 297.7 165.5 98.25 690.1
Annual Stormwater Volume 4,980 Site Mean EMC 7.8 2.3 232.4 42.5 35.2 193.3
Calc. Unsampled Load 2,826 29.8 8.6 892.6 327 271 1485
Sampled+Unsampled Load 54.5 11.9 1,190.4 492 369 2,175

Oct 11-14, 2000 25.0 46.0 2.58 0.084 2.43 2.5 0.26 4.9
Oct 27-31, 2000 266.1 271.9 12.50 1.302 131.55 50.2 6.89 87.8
Jan 8-9, 2001 16.9 13.8 0.39 0.080 10.86 3.2 1.39 14.6

Jan 10-12, 2001 1768.0 1756.9 38.22 7.303 715.83 152.7 57.27 524.9
Jan 24-28, 2001 366.9 372.7 27.92 0.836 86.01 15.9 7.26 73.4
Mar 6-10, 2001 164.3 139.6 13.20 0.281 31.09 5.6 2.31 26.5

Total Sampled Load 2600.9 94.8 9.9 977.8 230.1 75.4 732.2
Annual Stormwater Volume 7,546 Site Mean EMC 29.4 2.9 668.6 47.0 20.9 166.1
Calc. Unsampled Load 4,945 197.9 19.7 4,494 632 281 2232
Sampled+Unsampled Load 292.7 29.5 5,472 862 356 2,964

Oct 10-14, 2000 113.8 118.2 5.55 0.20 18.43 5.9 0.85 29.6
Oct 26-30, 2000 1647.7 1624.0 51.76 6.12 986.48 112.2 46.75 454.2
Jan 8-12, 2001 5663.2 5489.6 109.38 29.09 6,366 611.0 263.85 2,360.8
Jan 24-28, 2001 1107.5 1105.1 34.82 2.52 208 43.4 14.61 149.7
Mar 6-10, 2001 581.6 207.5 9.51 0.03 12.41 3.5 0.64 11.7

Total Sampled Load 8544.4 211.02 37.95 7,591 776.1 326.7 3,006.0
Annual Stormwater Volume 19,797 Site Mean EMC 17.5 4.3 1,003.6 40.7 28.2 160.7
Calc. Unsampled Load 11,253 268.2 66.1 15,349 1244 861 4914
Sampled+Unsampled Load 479.2 104.1 22,940 2,020 1,188.0 7,920

Oct 26-31, 2000 826.4 450.1 16.61 1.41 296.56 35.2 11.24 108.3
Jan 8-12, 2001 2192.2 2097.7 50.44 9.80 2,170 196.5 76.33 763.7
Jan 24-28, 2001 295.1 286.0 13.15 0.85 115.35 15.2 5.41 60.0
Mar 6-7, 2001 193.8 187.3 4.61 0.56 73.27 10.7 3.04 35.5

Total Sampled Load 3021.1 84.8 12.6 2655.1 257.6 96.0 967.6
Annual Stormwater Volume 8,918 Site Mean EMC 17.9 5.4 1353.5 43.6 19.4 185.2
Calc. Unsampled Load 5,897 143.1 43.3 10,846 698 311 2,969
Sampled+Unsampled Load 227.9 55.9 13,502 956 407 3,937

Annual Stormwater Volume 5,173 Site Mean EMC 8.6 2.1 247.7 33.4 25.0 171.7
 Annual Load 60.5 14.5 1,741 470 351 2,414

Annual Stormwater Volume 1,881 Site Mean EMC 7.1 1.6 176.7 47.9 28.3 170.0
 Annual Load 18.2 4.2 452 245 145 869

Annual Stormwater Volume 4,551 Site Mean EMC 6.7 1.3 74.7 41.0 18.9 179.1
 Annual Load 41.4 8.1 462 507 233 2,216

Annual Stormwater Volume 8,965 Site Mean EMC 4.7 2.8 450.0 23.7 6.9 87.6
 Annual Load 56.8 34.6 5,482 577 169 2,136

Peters Canyon Wash

San Diego Creek at Campus Drive

San Diego Creek at Harvard Avenue

Santa Ana Delhi Channel

Bolsa Chica Channel

Westminster Channel

Anaheim Barber City Channel (w/o Mar - Jun, 2001)

Oso Creek
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Table 11.16
Evaluation of Dissolved Metals in Channels to CTR

San Diego Creek
> Criteria*

Acute Chronic Acute or Chronic
Station Code Channel Cd Cu Ag Zn Cd Pb Ni Cu Cd Cu Ni Ag Zn Cd Cu Ni Zn

ABCC03 Anaheim Barber City S 4 0 4 1
ACJ01 Aliso Creek S 26 5 17 1 5 5

ACWF18 Agua Chinon Wash S 1 0
BARSED Peters Canyon Wash S 16 4 None
BCF04 Bonita Canyon S 11 2 None

CMCG02 Costa Mesa S 15 2 7 1 5 1 15 1 4 2
Costa Mesa D 40 0 39 2

LANF08 Lane S 12 1 None
MIRF07 El Modena Irvine S 7 1 1 2 1 None
PDCM01 Prima Deschecha S 21 3 8 3 2 2 14 13 4 3 2 3 1
RCWF26 Rattlesnake Canyon Wash S 1 0
SADF01 Santa Ana Delhi S 15 4 2 1 15 2 4
SDMF05 San Diego Creek @ Campus S 16 4 1 15 4 None
SJNL01 San Juan Creek @ La Novia S 14 3 8 3 1 None
SJOL01 San Juan Creek @ Ortega S 3 0 1 None

WYLSED San Diego Creek @ Harvard S 14 3
Totals S 176 32 9 12 1 5 3 0 2 3 2 89 13 2 11 3 20 9 1 0

D 40 0 0 0 0 0 0 39 0 2 0
Not Applicable

n = Number of observations
S = Stormwater sampling
D = Dry weather sampling
Freshwater evaluation included comparison to CTR criteria for Cd, Cu, Cr III, Pb, Ni, Ag, Zn
Evaluation of discharges to saltwater included comparison to CTR criteria for Cd, Cu, Pb, Ni, Ag, Zn
*Using freshwater criteria and average hardness of 421 mg/L for San Diego Creek

At point of discharge to receiving water

> Criteria
Acute

> Criteria
Saltwater

Acute

Freshwater

Chronic
n

Chronic
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Figure 11.1
Critical Aquatic Resources Monitoring Timeline

Baseline Monitoring
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Figure 11.2
Warm Spot Monitoring Timeline
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Figure 11.3
Water Quality Monitoring Program Timeline

Warm Spots
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Figure 11.4

Annual Precipitation Totals
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Figure 11.5
Annual Accumulated Rainfall in Santa Ana
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Figure 11.6
Tide Stage during Electrical Conductivity Measurements

in Segunda Deschecha Channel

-1

0

1

2

3

4

5

6

7

8

10/7/91 0:00 10/8/91 0:00 10/9/91 0:00 10/10/91 0:00 10/11/91 0:00

5650

27,500

0

1

2

3

4

5

6

7

8/19/92 0:00 8/20/92 0:00 8/21/92 0:00 8/22/92 0:00 8/23/92 0:00

4910

15,300

-2

-1

0

1

2

3

4

5

6

7

6/6/94 0:00 6/7/94 0:00 6/8/94 0:00 6/9/94 0:00 6/10/94 0:00

17,800

6,400

0015112



Tide Stage during Electrical Conductivity Measurements
in Segunda Deschecha Channel

Figure 11.6
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Figure 11.7 - Hourly Electrical Conductivity in Segunda Deschecha Channel
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Figure 11.8 - Average Hourly Conductivity in Segunda Deschecha Channel
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Figure 11.9 - Hourly Electrical Conductivity in Prima Deschecha Channel
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Figure 11.10 - Average Hourly Conductivity and Flowrate
in Prima Deschecha Channel
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Figure 11.11
TSS and Total Recoverable Metals in Stormwater

at Bonita Canyon Channel
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Figure 11.12

Copper in LNBRIN Sediments
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Figure 11.13
DDD and DDT in Sediments of Agua Chinon and Hicks Canyon Channels
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Figure 11.14
Fecal Coliform Concentration in Costa Mesa Channel
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Figure 11.15
Diazinon Concentration in Costa Mesa Channel
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Figure 11.16
Bacteriological Sampling in Upper Newport Bay
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Figure 11.1

Bacteriological Sampling in Upper Newport Bay
Storm of 3/6/01 - 3/10/01 
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Figure 11.1

Dry Weather Bacteriological Concentrations in Upper Newport Bay 
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12.0 NEWPORT BAY WATERSHED

12.1 Introduction

The Newport Bay Watershed (Figure 12.1) has been the focus of local efforts to improve water
quality and restore Bay habitat since the late 1970’s. Early efforts were initiated under the
planning authority of CWA Section 208 to reduce the impacts of excessive sediment on the Bay
through the development and implementation of areawide plans.

Other water quality problems were subsequently identified including an over-abundance of algae
attributable to excess nutrients from San Diego Creek (Figure 12.2), sanitary quality associated
with contact recreation and shellfish harvesting, aquatic life toxicity to organisms and excessive
bioaccumulation of toxic substances in fish tissues. Based on these identified problems, the Santa
Ana Board listed Newport Bay and portions of San Diego Creek as impaired on the CWA 303(d)
list.

The Newport Watershed Permittees (comprising all or portions of the County of Orange, the
Orange County Flood Control District and the cities of Costa Mesa, Irvine, Laguna Hills, Laguna
Woods, Lake Forest, Newport Beach, Orange, Santa Ana and Tustin) have, to different degrees,
participated since the late 1970’s in cooperative actions with other agency stakeholders and the
principal landowner to study and implement solutions to the problems in Newport Bay. A
watershed Executive Committee was formed in the mid 1980’s comprising representatives from
the Newport Watershed Permittees and other stakeholders in order to focus the watershed
decision making. This Committee initially had responsibility for sediment control issues and has
subsequently broadened its membership and focus to include other water quality and watershed
restoration issues.

The commitment of the Executive Committee to solving problems in the Newport Bay watershed
lead to the initiation in the late 1990’s of planning level reconnaissance and feasibility studies in
both the Bay and watershed with the Corps of Engineers. These studies have shown a federal
interest in restoring the Bay and watershed and are expected to result in multiple projects over the
third permit term that will result in improved habitat and water quality.

Complementary studies have also been undertaken with funding from the California Coastal
Conservancy, State Water Resources Control Board, EPA and the Permittees to further refine the
understanding of sediment processes, toxicity sources, nutrient load allocations, and human health
risks associated with fecal coliform levels in Newport Bay. These studies, along with others
planned, will influence the projects implemented out of the Corps process and represent a
significant part of the watershed strategy to address water quality problems and meet Total
Maximum Daily Load (TMDL) reduction targets. The TMDL specifies the maximum load of a
specified pollutant that can be discharged to San Diego Creek and/or Newport Bay while assuring
that water quality objectives for these waters are met.
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12.2  Newport Bay/San Diego Creek Watershed TMDLs

The Santa Ana Board has adopted TMDLs for sediment, nutrients and fecal coliform as
amendments to its Water Quality Control Plan attributing in each case part of the load allocation
to urban areas. Following state ratification of the amendments, the Santa Ana Board issued
requests for monitoring and technical reports to the Newport Watershed Permittees pursuant to
its authority under Section 13267 of the State Water Code. In the case of the nutrient TMDL the
Santa Ana Board cited the terms of the NPDES Stormwater Permit as the basis of enforcement of
the request.

12.2.1 Urban Nutrient TMDL

Background

During 1998/99 the Regional Water Quality Control Board, Santa Ana Region amended the Basin
Plan to establish a TMDL for nutrient discharges in the Newport Bay/San Diego Creek
Watershed.  The nutrient TMDL establishes targets for reducing the annual loading of nitrogen
and phosphorus to Newport Bay by 50% and meeting the numeric and narrative water quality
objectives by 2012. To achieve these targets, the TMDL establishes a number of interim targets
requiring a 30% and 50% reduction in nutrients in summer flows by 2002 and 2007, respectively,
and a 50% reduction in non-storm winter flows by 2012.

The nutrient TMDL identifies five principal sources of nutrients that are assigned waste load and
load allocations:

 Nurseries
 Silverado Constructors ETC
 Urban runoff
 Agricultural discharges
 Undefined sources

Compliance Studies

In response to the 13267 letter from the Regional Board, the “Newport Bay Watershed Urban
Nutrient TMDL Technical Report”  was prepared and submitted in September 1999 in order to
provide:

 An analysis of whether the DAMP should be revised to prevent continuing or recurring
beneficial use impairments and exceedances of water quality objectives related to urban
nutrients, and if a revision is recommended, a workplan and schedule to revise the DAMP;

 A plan and schedule for achieving the short and long term nutrient load reduction targets; and

 A plan and schedule for evaluating the effectiveness of urban runoff nutrient control actions
implemented in the Newport Bay Watershed.
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The report included an analysis of the DAMP and a workplan for addressing the remaining
elements of the request. Although the watershed permittees believe that the programs within the
DAMP are achieving their intended goal of reducing pollutants in the Newport Watershed, it was
recognized that further investigations needed to be completed in some BMP areas that could
potentially result in further enhancement of nutrient reductions. 

In addition, in order to evaluate compliance with the nutrient load allocation and evaluate the
potential and actual effectiveness of control actions, it was proposed that several model
watersheds be established and monitored.  One such area, the East Costa Mesa Channel
watershed, was established with monitoring commencing in 1998/99.

The Newport Watershed Permittees have evaluated compliance with the TMDL targets (Newport
Bay Watershed Urban TMDL Compliance Evaluation, Tetra Tech, July 2000). The report
indicated significant compliance with the 2002 targets and slight nutrient loads in excess of the
future targets. It concluded that current programs are working and that further minor program
revisions will achieve all TMDL targets.

Monitoring Studies

The findings of the compliance studies are further supported by nutrient loading studies that were
conducted by the Principal Permittee in September 1999, June 2000, and May 2001 (Appendix
R).  These studies demonstrate compliance with the December 2002 target based on extrapolation
of the data collected to date (see also Section 11).

In February 2000, the Principal Permittee on behalf of the Watershed permittees, initiated the
Regional Nutrient Monitoring Program (RMP) for the Newport Bay and its watershed pursuant
to the requirements established by the Santa Ana Regional Board (Resolution 99-77 to establish
an RMP pursuant to the TMDL) (Appendix R).

The RMP is a coordinated program among the stakeholders designed to assess the attainment of
the nutrient TMDL goals. The objectives of the monitoring program are to quantify three
measures of nutrient TMDL progress: 1) the seasonal nutrient loading from the watershed; 2) the
nutrient concentration in San Diego Creek, Reaches 1 and 2; and 3) the extent, magnitude, and
duration of algal blooms in San Diego Creek and Newport Bay.  The RMP monitoring is
conducted according to the outline presented in the Regional Water Quality Control Board Staff
Report for Resolution 99-77.

Under the RMP, monitoring was conducted at nine sites in the Upper Newport Bay watershed
and five sites in the Newport Bay. Automatic samplers were used to collect composite samples at
eight of the nine watershed sites.  The site at Agua Chinon was grab sampled because shifting bed
material and low channel discharge rates hampered automatic sampling.  The five locations in the
Newport Bay were grab sampled.  Subsurface samples were collected using an ISCO peristaltic
pump, tygon tubing and a weighted sample strainer.  The RMP also requires the quantification of
algal biomass and species composition within the Bay to evaluate receiving water impacts of
nutrient loading.
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 The results of the RMP are presented in Appendix T.

12.2.2 Urban Sediment TMDL

Upper Newport Bay consists of approximately 752 acres of marine and terrestrial habitat that is
managed by the California Department of Fish and Game.  The San Diego Creek is the primary
tributary to Upper Newport Bay and has a watershed area of about 118 sq. mi. consisting of
natural foothills, agricultural and the urbanized communities of Irvine, Lake Forest, Newport
Beach, Tustin, and unincorporated Orange County.  Storm runoff from these areas discharges into
the Bay.  Over the years as a result of sediment transport in San Diego Creek and its tributaries,
the Upper Bay began to fill with sediment.

Under Section 208 of the 1972 Federal Clean Water Act , a comprehensive plan was developed to
address the erosion and siltation issues.  The 1983 plan known as the “San Diego Creek
Comprehensive Stormwater Sedimentation Control Plan” consisted of several elements:

      -The development of Agricultural Best Mangement Practices to reduce sediment
erosion from agricultural lands,

      -The development of Construction Best Management Practices to control
sediment from construction sites,

      -The construction of three in-channel basins in the lower end of San Diego Creek
to capture coarser sediment before they enter the Bay,

      -In-bay basins located in the Upper Newport Bay to capture fine particles,

      -Foothill basins to contain sediments produced by erosion in the foothills,

      -Channel stabilization to reduce the erosion of earthen channels and,

      -A sediment monitoring program to evaluate the performance of the Plan and 
determine the annual sediment load entering the Upper Bay from San Diego Creek.

In response to Section 303(d) of the Clean Water Act, the State of California approved the
TMDL allocation for sediment in the Newport Bay Watershed in March 1999. The objectives of
the TMDL are to reduce the annual average sediment load in the San Diego Creek watershed
from a total of 250,000 tons per year to 125,000 tons per year, thereby reducing the sediment
load to Newport Bay to 62,500 tons per year within 10 years (a 50% reduction), and to lower the
frequency of dredging within the Bay.

On November 19, 1999, the Santa Ana Board subsequently adopted Monitoring and Reporting
Program No. 99-74 which requires monitoring and reporting in accordance with the requirements
of the sediment TMDL.
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To implement the sediment TMDL, a Cooperative Agreement entitled “Newport Bay/San Diego
Creek Watershed Sediment Control Monitoring and In-Channel Maintenance Program” was
executed on April 20, 1999.  The Agreement between the County of Orange, The Irvine Company
and the cities of Newport Beach, Irvine, Tustin and Lake Forest, provides a funding base for the
implementing the various components of the sediment TMDL and in-channel basin maintenance
programs.

To comply with the sediment TMDL, an annual report has to be submitted to the Santa Ana
Board by November 15 of each year verifying that the basins have at least 50% capacity and an
annual compilation of sediment monitoring data and TMDL compliance analysis is required by
December 31 of each year.  These submittals were made separately during the reporting period
and are not included in this report.

12.2.3 Urban Fecal Coliform TMDL 

The fecal coliform TMDL establishes a long-term, prioritized, phased approach of meeting
recreational contact and shellfish harvesting standards in Newport Bay. The Newport Watershed
Permittees are currently supporting studies, modeling and monitoring in the Bay with other
stakeholders that are expected to result in the development of an implementation plan. No urban
area control programs are anticipated until the completion of the current study period although
increased public and business education may be implemented.  The TMDL may be adjusted, as
appropriate, based upon completion of specified studies.

To date, work has been carried out in a collaborative manner by the Newport Watershed
Permittees with technical support from the Irvine Ranch Water District and their consultants,
Eisenberg, Olivieri, and Associates (EOA) and Resource Management Associates (RMA). 
During the reporting period, work continued on the study by EOA with the following objectives:

 To characterize the existing relative risk to public health posed by exposure to pathogens
derived from human sources via recreational contact in Newport Bay;

 To provide estimates of the relative risk associated with alternative levels of exposure and/or
water quality (due to structural or programmatic changes) and compare those results with the
results representing existing conditions; and

 To integrate the results of the health risk assessment with the potential costs associated with
implementing control alternatives that may lead to water quality improvements and reductions
in public health risk.

The expected completion date for this analysis is December 2001.  The next phase in the TMDL
process is to assess shellfish harvesting as an existing and potential beneficial use with the
following objectives:

 To identify historic areas of bivalve mollusk shellfishing in Newport Bay and to document the
degree of the beneficial use;
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 To establish the existing level of the shellfishing resource in Newport Bay;

 To characterize current levels of shellfish collection (for consumption and bait) as a beneficial
use in Newport Bay;

 To investigate impediments to, and the possibility of enhancing, the potential for increased
levels of shellfish collection in Newport Bay; and

 To document the results of the investigation in a manner that will be useful to the Santa Ana
Board for decision-making purposes.

12.2.4 Urban Toxicity TMDL

The toxicity TMDL for the watershed is currently being developed and will address a variety of
toxicity and bioaccumulation problems resulting from current and past practices. The Newport
Watershed Permittees are currently supporting studies and monitoring in the watershed with other
stakeholders that are expected to result in the development of an appropriate TMDL. No urban
area control programs are anticipated until the completion of the current period of TMDL
development although early public and business education has been implemented with the printing
of a brochure on appropriate pesticide usage.

Upper Newport Bay Watershed Toxicity Studies

In November 1998, the Principal Permittee together with its grant submittal partner, the
Transportation Corridor Agencies, received a 319(h) implementation grant to identify sources of
toxicity in San Diego Creek and Upper Newport Bay.  Studies were conducted from 1998-2000
and a final report entitled Upper Newport Bay Water Quality Enhancement Project was
completed in May 2001.  As part of the study, forensic evaluation monitoring was conducted to
identify sources of toxicity and bioaccumulatable chemicals at 10 locations that were selected to
obtain stormwater runoff from several limited land use activities (residential, agriculture, open
space and commercial nurseries) in the watershed upstream of the sampling locations. Stormwater
runoff from all of the sampled watersheds showed high levels of aquatic life toxicity.

Based on the results of this study and the previously conducted Upper Newport Bay/San Diego
Creek Watershed 205(j) Water Quality Planning Grant project, it is evident that in order to
properly regulate aquatic life toxicity in urban and agricultural stormwater runoff, there is a need
to determine what the stormwater runoff-associated toxicity means to the impairment of the
beneficial uses of fresh and marine waterbodies. This will require detailed multi-year projects
examining how organism assemblages are impacted by toxic pulses of pesticides.

Prior sampling of stormwater runoff showed that certain heavy metals, such as copper, found in
tributaries of Upper Newport Bay were above water quality objectives.  This led to a
comprehensive sampling (ten stations) of Upper Newport Bay tributaries during the February 12
and 21, 2000, stormwater runoff events and the May 31, 2000, dry weather flow sampling.  The
samples were analyzed for selected heavy metals.  The Upper Newport Bay tributary
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concentrations of copper, zinc, lead, nickel, arsenic, mercury and silver were all below the
California Toxics Rule (CTR) criteria for aquatic life toxicity in all samples.

The concentrations of selenium found in watershed tributaries of Upper Newport Bay exceeded
the CTR criteria of 5 µg/L total selenium during stormwater runoff and dry weather flow.  As a
result, there is a potential for selenium to be causing water quality problems in fish and waterfowl
associated with Upper Newport Bay tributaries.  At this time, there is no information on the
concentrations of selenium in Upper Newport Bay.  Studies are needed to determine whether the
concentrations within Bay waters and sediments are sufficient and in appropriate chemical forms
(i.e., bioavailable) to be adverse to fish and other aquatic life, including waterfowl, associated with
Upper Newport Bay.

Most of the arsenic concentrations found in the Upper Newport Bay tributaries were below the
recently adopted (now rescinded) US EPA drinking water maximum contaminant level (MCL) of
10 µg/L (it should be noted that the Upper Newport Bay tributaries are not designated for water
supply use).  They were also below the concentrations of arsenic that could be toxic to aquatic
life.  However, the concentrations of arsenic found in Upper Newport Bay tributaries consistently
exceeded the human health criteria for Water Plus Organisms (0.018 g/L) and Organisms Only
(0.14 g/L).

A more comprehensive study of the potential for excessive bioaccumulation of arsenic in edible
aquatic life taken from Upper Newport Bay tributaries and the Bay would need to be conducted
to determine if edible tissues represent a threat to human health for those who consume the
organisms as food.  Studies of this type could be the first phase of the TMDL that is to be
developed to control arsenic in Upper Newport Bay tributaries and within the Bay.

Copper concentrations in the Upper Newport Bay tributaries for the February 12 and 21, and May
31 sampling dates were below the National Recommended Water Quality Criteria (April 1999) at
all sites except Site 9 in the East Costa Mesa Channel.  The water quality significance of copper
discharged to Upper Newport Bay from its tributaries is an area that needs attention.  The
OCPFRD (1999) and Santa Ana Board (2000) sampling of Upper Newport Bay waters has
shown that, at times, the copper present in these waters exceeds the CTR criterion for marine
waters.

There is need to evaluate whether these exceedances reflect an adverse impact to aquatic life,
especially since marine waters such as those of Upper Newport Bay contain substantial
concentrations of constituents (organics) which detoxify copper.

Pesticide Study With Department of Pesticide Regulation

The Permittees are currently working with the California Department of Pesticide Regulation to
develop a pesticide study element of an intensive residential water use and runoff investigation in
selected neighborhoods within the City of Irvine.  This program is anticipated to be initiated in
early 2001.
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12.3 Additional Watershed Efforts

A number of additional watershed efforts and enhancement projects are being undertaken to
improve or rehabilitate water quality or habitat within the watershed. 

12.3.1 Newport Bay/San Diego Creek Watershed Study

The Army Corps of Engineers is conducting a study to develop a comprehensive framework to
improve the health of the Newport Bay and San Diego Creek watershed. The process takes
advantage of an alliance of 14 regulatory, resource management and elected officials working to
address the protection and enhancement of watershed habitats, flood protection, water quality
improvements, and reduction of erosion and sedimentation.

The draft Baseline Conditions Report (F-3 Milestone) for the Newport Bay/San Diego Creek
Watershed Management Study has been prepared.  The report summarizes the findings, results
and data collected for the baseline (existing) conditions pertaining to hydrology, hydraulics,
sedimentation, groundwater, geology, soils, economics, and the environmental setting.  The
Baseline Conditions Report is the first report in a series of deliverables for the Newport Bay/San
Diego Creek Watershed Management Study, leading to a Final Feasibility Report and a
Watershed Management Plan. 

12.3.2 Newport Bay Eco-system Restoration Project

A Feasibility Study and accompanying EIR/EIS have been completed for Upper Newport Bay that
describe the interdisciplinary planning and public involvement process that was used to identify
the problems and opportunities; analyze baseline conditions; formulate, evaluate and compare
alternative plans; further refine and delineate the most feasible alternatives; and finally, select a
recommended plan.

Hydrodynamic and sediment transport models and the Orange County Geographical Information
System (GIS) database were used to predict habitat changes within Upper Newport Bay for the
future without project conditions and alternative conditions.

A modified Habitat Evaluation Procedure was used to compare habitat and species value of
existing conditions, future without project conditions and alternative conditions. Several
combinations of sediment basins were studied using numerical models, average storm inflows and
varying storm inflows to compare the performance of six alternative designs. These alternatives
were developed in coordination with the Habitat Evaluation Group (HEG) which included
representatives from the resources agencies, Corps of Engineers, the County, cities and interested
citizens. The study objective established by the HEG was to minimize the loss of any habitat type
to a 10% change from existing conditions, and a no net loss of salt marsh habitat. Also the
Environmental Protection Agency and the Santa Ana Board established sediment TMDL criteria
that played an important role in the design of the sediment basins; especially, in designing the
basins so that a less frequent maintenance interval of approximately every twenty years could be
achieved. Thus, the overall goal of the project is to control the deposition of sediment in the
Ecological Reserve while maintaining a balance of open water, mudflat and marsh areas.

Detailed analyses showed that Alternative 6 provided the most average annual benefits to species
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and habitats in the ecological reserve, best met the study objectives and goals, had the lowest
average annual cost per habitat unit and thus was selected as the recommended plan and the
locally preferred plan. This alternative includes expanding and deepening the two In-Bay Basins,
and relocating a tern island from the upper basin (Unit I/III) to the lower basin (Unit II).
Restoration measures include wetlands creation along Northstar Beach, Shellmaker Island and a
section of the northwestern edge of the upper basin. Side channels would be restored around a
least tern island in the upper basin, New Island, Middle Island and Shellmaker Island. The total
volume of material to be dredged from the Upper Bay is approximately 2.1 million cubic yards.
The dredged material would be disposed of at the EPA designated dumpsite LA-3, located
approximately four miles southwest of the Newport Harbor entrance.

The cost apportionment for this ecosystem restoration project require Federal interests to provide
65% of the total costs, and the local sponsors to pay 35% of the total cost which is estimated to
be $32,475,000. The Federal share is $21,109,000 and the local share is $11,366,000. The local
share is proposed to be paid entirely from a Proposition 12 grant administered by the California
Coastal Conservancy.
12.3.3 Upper Newport Bay Water Quality Enhancement Project-Trash and Debris Containment

Projects

Two debris/trash containment systems were constructed and installed in the El Modena-Irvine
Channel and the Peters Canyon Wash Channel, which are tributary to San Diego Creek, in August
1999.  Subsequent to the installation of the new containment systems, a maintenance plan was
developed and implemented and 10.8 tons of debris was contained and removed from the date of
installation through January 2001.

The debris characterization study to determine the source of the trash and debris flowing into San
Diego Creek (from the El Modina-Irvine and Peters Canyon Wash channels) compared to the data
collected from the Santa Ana-Delhi and containment systems resulted in the following:

 The amount of organic materials found at El Modena-Irvine (18%) was significantly less than
the average (47%) at Santa Ana-Delhi.

 The amount of plastic materials found at El Modena-Irvine (48%) was higher than the average
(34%) at Santa Ana-Delhi.

 The composition of rubber materials for El Modena-Irvine (16%) is much higher than the
average for Santa Ana-Delhi (4.9%).

Based on the debris characterization study information, the sources of trash and debris flowing
into Newport Bay cannot, at this time, be attributed to a specific activity or geographic area. 
Therefore, a general public education campaign would be the most effective source control
program for reducing trash and debris in the watershed.  The results of the study and analyses
were included in the report entitled “Debris Characterization Study” July 2000 (Appendix V).
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12.3.4 Reconstruction of Sediment Basin and Weir in Lower San Diego Creek

This Proposition 13 grant project would correct current deficiencies in the trapping efficiency of
the sediment basins in the lower San Diego Creek during larger magnitude storm events, resulting
in protection of the habitat and navigation uses of Newport Bay and load reductions required by
the sediment TMDL.  It will also, as a consequence reduce nutrients (especially phosphorus)
which are bound to a sediment, contributing to load reductions required by the nutrient TMDL.

Three in-channel sediment basins were constructed in San Diego Creek in the 1980s and 1990s as
part of a Section 208 water quality planning effort to address excess sediment loads entering
Newport Bay.  Subsequently, a sediment TMDL was approved in 1998 establishing sediment load
reduction targets for the Creek and Newport Bay over a ten-year period.

In July 2000, in a report entitled “Enhancement Plan for Lower San Diego Creek” the operation
of the basins was evaluated and deficiencies were identified in their sediment trapping efficiency
during larger storm events.  Through the use of a computer simulation model of the hydraulic and
sediment transport characteristics of San Diego Creek it was determined that a significant scour
potential exists in the basins during the larger magnitude storm events limiting the effectiveness of
sediment trapping during the most critical sediment transport periods.

The Plan analyzed alternatives and recommended three changes to modify the existing weir at
Jamboree Road: to reduce the low flow notch, modify the invert and basin elevation of the In-
Channel Basin 2, and design and construct a drop structure at the upper end of In-Channel basin
2.  The project would implement these changes, which, coupled with diligent maintenance, are
expected to reduce the annual sediment loading to Newport Bay by approximately 50 percent and
assist in achieving related nutrient loading reductions.

12.3.5 Urban Nutrient Source Identification and BMP Evaluation

This Proposition 13 grant project will asses urban nutrient sources in the Newport Bay watershed
that are contributing to excess algae growth and oxygen depletion in the Bay and evaluate BMPs
that can be implemented to reduce urban nutrient loads required by the adopted nutrient TMDL.

12.3.6 Serrano Creek Stabilization

The project would stabilize Serrano Creek where erosion of up to 25 feet of depth has occurred
over the past decade. During the 1997-1998 stormwater event, an estimated 400,000 cubic yards
of sediment eroded from the creek banks, washing into the Upper Newport Bay. The project also
addresses: the loss of important native vegetation (which has adversely affected the native animal
population), poor water quality due to increased volume of urban water runoff, decreased
vegetative cover causing higher creek water temperatures and exacerbating algae growth, and
eroding banks where the rapidly incising creek has undercut levees and threatened adjacent
homes.
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In 2000, Dr. Howard Chang conducted fluvial and hydraulic analyses of Serrano Creek from Bake
Parkway to Trabuco Road using the FLUVIAL-12 model and evaluated creek stabilization and
protection alternatives.  An HEC-RAS hydraulic analysis was conducted and a report prepared
defining the parameters for design of stabilization/protection work including scour depths, top of
protection elevations and flow velocities.

Building upon Dr. Chang’s analysis, a concept plan for Serrano Creek between Bake Parkway and
Trabuco was developed by the Principal Permittee working very closely with the City of Lake
Forest, the Army Corps of Engineers and a local nonprofit organization, the Serrano Creek
Conservancy.

The “Serrano Creek Conceptual Plan” (December 2000) identifies stream stabilization work for
the Bake Parkway to Trabuco Road reach of Serrano Creek.  The 28 elements of work include:
rock stabilization structures, rock slope protection, recreating with fill material the area of
Serrano Creek Park lost during El Nino storms, bendway weirs and rock vanes, toe extensions of
existing gunite and rock stream banks, and creek revegetation with native plant species. 

The total cost of this stabilization work is estimated to be $3,542,000. Of the 28 work elements,
20 have the highest priority and are estimated to cost $2,578,300. Existing grant funding of
$926,600 is available for these elements. This year, two important grants were received: a
Proposition 13 grant of $570,000 and a Southern California Wetlands Recovery grant of
$500,000.  An additional $581,700 is needed to complete design and construction of the work in
this reach.

12.3.7 Newport Bay Eelgrass

This is a cooperative project with the Army Corps of Engineers and the City of Newport Beach to
restore eelgrass beds at up to ten locations in Newport Bay as a pilot project to demonstrate that
the water quality has improved sufficiently to support restoration. It will also provide for the
establishment of mitigation areas for future projects proposed for Newport Bay.

The City, Fish and Wildlife Service, and National Marine Fisheries have not yet been able to agree
to the terms of a “Safe Harbor Agreement” that is intended to delineate navigation areas that
could be maintained without additional mitigation requirements, if eelgrass is present.
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13.0 WATER QUALITY PLANNING INITIATIVES

During the Second Term Permit period, the Permittees initiated several water quality planning
efforts.  These priority water quality planning initiatives are intended to identify and better
understand site-specific urban water quality problems in a number of watersheds.

13.1 San Gabriel River Watershed

13.1.1 Coyote Creek Watershed

The Army Corps of Engineers is undertaking a comprehensive study of the Coyote Creek
watershed in order to develop a rehabilitation plan and identify projects for flood control,
ecosystem restoration, recreation, water quality and shoreline protection. The study is estimated
to cost $1,842,000 and will take approximately 40 months to complete.

The Coyote Creek reconnaissance study was initiated on February 1, 2001. The bulk of
reconnaissance study efforts for the preparation of the Water Resources Development Act
(WRDA) Section 905(b) analysis was conducted during the annual South Pacific Division
Conference held June 4-7, 2001.  The reconnaissance study resulted in the finding that there is a
federal interest in continuing the study into the cost-shared feasibility phase. Project stakeholders
are currently being identified and a project management plan is currently being prepared.

13.1.2 Los Alamitos Watershed

The Los Alamitos Pump Station was constructed in 1958 to pump storm water from low-lying
marshlands up to the San Gabriel River. Significant modifications to the pump station facility were
made in 1980. Due to this facility’s age, a further upgrading of the pump station is being planned
by the Orange County Flood Control District and water quality improvements to the pump station
retarding basin are being investigated as an addition to the project.

13.2 Westminster Watershed

The Army Corps of Engineers is undertaking a comprehensive study of the Westminster
watershed including the East Garden Grove-Wintersburg and the Bolsa Chica Channels in order
to develop a rehabilitation plan that will address flood control, ecosystem restoration, recreation,
water quality and shoreline protection. The study is estimated to cost a total of $2,135,000 and
will take approximately three years to complete.

The Westminster reconnaissance study was initiated on February 1, 2001. The bulk of
reconnaissance study efforts for the preparation of the WRDA Section 905(b) analysis was
conducted during the annual South Pacific Division Conference held June 4-7, 2001.  The
reconnaissance study resulted in the finding that there is a federal interest in continuing the study
into the cost-shared feasibility phase. A project management plan is currently being prepared.
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13.3 Talbert/Lower Santa Ana River Watershed

13.3.1 Watershed Studies

Elevated bacteria indicator levels in the surf zone off Huntington State Beach in 1999 were
attributed, in part, to the storm drain system of the Talbert/Lower Santa Ana River Watershed. In
response to a Section 13267 letter from the Regional Board, the Talbert/Lower Santa Ana River
Watershed Permittees (the County of Orange, Orange County Flood Control District, and the
cities of Costa Mesa, Fountain Valley, Huntington Beach, Newport Beach and Santa Ana)
committed to conducting monitoring investigations and research studies in conjunction with the
University of California Irvine and the National Water Research Institute.  These studies have
been initiated and have subsequently expanded to include watershed-scale monitoring and
investigations, including extensive dispersion monitoring in the surf zone.

Phase II of the studies were completed and reported in December 2000 Final Report: Huntington
Beach Water Quality Investigation Phase II: An Analysis of Ocean, Surf Zone, Watershed,
Sediment, and Groundwater Data Collected From June 1998 through September 2000.  Phase III
is currently being conducted in both dry and wet weather conditions. 

Urban sources are being addressed through a revision of current BMPs pursuant to the water
quality planning process.  As part of an early action plan, all storm drain and pump station
discharges in this watershed have been temporarily diverted during the summer months and
permanent diversions are being designed.

13.3.2 Coastal Studies

The Orange County Shoreline Study is intended to enlist federal support in solving the
bacteriological problem along the Orange County shoreline including the Talbert / Lower Santa
Ana River outlets.  As proposed to Congress, the Army Corps of Engineers would look at the
lower reach of the Santa Ana River and Talbert Channel, the surf zone from Newport Harbor
Entrance to Bolsa Chica and the near shore zone out to the 60 meter contour line. The Corps
would look at the data accumulated under the Phase I through III efforts of the OCSD, the City
of Huntington Beach, and the County of Orange; fill in the data gaps; and develop a numerical
model that predicts the circulation and dispersion of pollutants from various sources under various
scenarios.
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13.4 Aliso Creek Watershed

13.4.1 Aliso Creek Watershed Study

The Army Corps of Engineers is undertaking a comprehensive study of the Aliso Creek watershed
in order to develop a rehabilitation plan that will provide stream stability, habitat restoration, flood
and embankment protection, and improved water quality. The draft watershed management plan,
the draft watershed feasibility report (with proposed projects), and the draft environmental
document and schedules for implementation projects will be completed in late 2001.

13.4.2 Water Quality Planning Study

The lower mile of Aliso Creek is listed as impaired for the presence of elevated levels of fecal
coliform.  Pursuant to a 205(j) grant, the Principal Permittee initiated a water quality planning
study.  The study was completed in June 2000 and identified elevated fecal coliform levels at a
number of points along Aliso Creek and in its tributaries as one of its findings. 

One storm drain (identified as J03P02) exhibited higher fecal coliform levels than the rest and was
issued a Clean Up Abatement Order by the San Diego Regional Board arguing violations of the
NPDES Stormwater Permit.  The Order, as one action, assigns additional monitoring
requirements to the J03P02 Permittees (the County of Orange, Orange County Flood Control
District, and City of Laguna Niguel).

Three projects identified in the 205(j) Water Quality Planning Study were submitted for grant
funding under Proposition 13 and were approved.

1. Dairy Fork Biofiltration Basin
This project will enhance water quality through the design and construction of an in-line vegetated
treatment system (although some off-line functions may be evaluated in the design process).
Vegetated treatment systems are a recognized non-point source pollution management measure.
The treatment system will consist of a series of three flow-through biofilters constructed of large
rock, which will serve to slow down and filter the water in Dairy Fork. The biofilters will act by
providing a surface for algae to grow on, which will then uptake nutrients and adsorb bacteria
leaving sediment to settle out behind the filters.

2. Munger Creek Filtration Basin
This project is an in-line low flow infiltration/biofiltration basin at the outlet of Munger Storm
Drain. The infiltration basin is a recognized non-point source pollution management measure and
will reduce bacteria, nutrient and sediment loads, and potentially, water temperatures.

3. JO3P02 Storm Drain Treatment System
A third project, put forward by the City of Laguna Niguel, the WETCAT System for J03P02 was
also approved for Proposition 13 funding.  It provides for a series of wetland improvements in the
J03P02 draw system.
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The 205(j) water quality planning study was completed in June 2000 and coupled with the Army
Corps of Engineers Feasibility Study will provide the first comprehensive restoration plan for an
entire watershed in Orange County with subsequent project implementation over a multi-year
period.  As an early action, the flows from Lower Aliso Creek and J03P02 were temporarily
diverted during the summer months of 2000 to the sanitary sewer.  In 2001, the City of Laguna
Niguel installed a Creek Treatment System as a demonstration project, returning treated bacteria-
free water from J03P02 back into the creek system.

13.4.3 Aliso Creek Directive

On March 2, 2001 the San Diego Board issued a written directive pursuant to California Water
Code Section 13225 to the County of Orange, Orange County Flood Control District and the
Aliso Creek watershed cities (Watershed Permittees). The directive found that the Watershed
Permittees may be discharging waste with high bacteria levels from municipal storm drain outfalls
into Aliso Creek and its tributaries. As a result the Watershed Permittees were directed to conduct
an evaluation of the relative contribution of the urban stormwater discharges to the impairment of
beneficial uses or the exceedances of water quality objectives and, where necessary, take
appropriate measures to eliminate the sources of pollution.

The first milestones for the Permittees included submitting a proposal for an alternative
monitoring strategy by March 31, 2001 and initiating weekly sampling within the watershed
during the week of April 1. The alternative monitoring plan was submitted to the San Diego
Board and on April 5th, the San Diego Board responded that the alternative monitoring plan
would be accepted provided that Enterococcus is included in the list of indicators to be monitored
weekly. The Board further supported and commended the watershed permittees for voluntarily
initiating a watershed-based receiving waters monitoring program at key sites within the
watershed. The intensive 10-week water quality-monitoring program commenced on April 9th.

The watershed permittees also met the second milestone, which was the submittal of an Initial
Report by April 30, 2001. The Initial Report contained a brief summary of all investigations
conducted to date by each watershed permittee to address the persistence, the significance, and to
the extent feasible, the causes of the impairment or exceedance of water quality objectives and the
technical and economic feasibility of control actions available to the permittees to reduce or
eliminate the impairment or exceedance as well as some Geographic Information System maps.

The first Quarterly Progress Report was submitted to the San Diego Board on July 31, 2001. This
report presented the results of the first ten weeks of monitoring at the 35 storm drains and in the
Creek itself. The results indicated that elevated levels of fecal coliform bacteria were present in
many of the storm drains with varying impact on the quality of the water in the Creek. Proposed
second quarter actions for the period July 1st to September 30, 2001 included: 1) continued
monitoring at the present locations; 2) installation of temporary stream gauges at several locations
on Aliso Creek; 3) inventorying areas of recreation in the Creek; and 4) preliminary bacterial
source identification investigations by each municipality on at least one storm drain that exhibited
a significant impact on the Creek.
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14.0 ASSESSMENT OF BMP EFFECTIVENESS

There are generally two accepted methodologies for assessing the performance of BMP
effectiveness: conventional monitoring (such as water quality monitoring) and non-conventional
monitoring.

Assessing the cumulative effect of BMPs employed countywide on the water quality of receiving
waterbodies may take a number of years.  There are however, a number of programs that are
currently contributing to the assessment of individual project BMP performance.  The Permittees
will continue to assess and evaluate the data from these and other studies in order to try and
determine the overall effectiveness of the implementation of the BMPs on the water quality within
Orange County. 

14.1 Conventional Monitoring

The Permittees have been implementing a water quality monitoring program since the Regional
Boards approved the program in January 1991.  In accordance with the requirements of the initial
permit, one specific objective of this program is to evaluate the effectiveness of pollution
prevention and correction methods. The channel monitoring element, additional information on
specific monitoring programs dealing with BMP implementation, and effectiveness on individual
development projects of the monitoring program are discussed in Section 11.0 directly addressing
this objective.

Data from the channel monitoring program discussed in Section 11.0 highlights the broad spatial
differences with regard to suspended/settleable solids, nutrient loading and potential for aquatic
toxicity due to dissolved metals in channels draining predominantly urban watersheds.  Aquatic
toxicity guidance criteria were provided by the CTR.   The spatial variations in water quality may
be interpreted as reflecting differences in watershed land uses, imperviousness and the very low
hardness of rainwater draining off into flood control facilities.

In the context of stormwater quality management, the use of CTR criteria exceedances as an
indicator of adverse impact will need to be validated since it is now recognized that water quality
is only one of many determinants that include water temperature, habitat, bank stability, etc., of
beneficial use attainment.

14.2 Effectiveness of Pollution Prevention and Correction Measures

Even though there is some difficulty in assessing the cumulative effect of BMPs employed
countywide on the water quality of receiving waterbodies, there are a number of programs that
are contributing to the assessment of individual project BMP performance.  There are also
monitoring programs in place that are intended to measure the quality of runoff from individual
project sites.  The following discussion provides information on some of these programs.
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Evaluation of BMP Effectiveness

The County of Orange cooperated with the Southern California Coastal Water Research Project
(SCCWRP), in the submittal of a Proposition 13 grant application to conduct scientifically
credible and biologically relevant effectiveness monitoring of various types of BMPs being
implemented in urban areas.  The project will coordinate with the local agencies in Los Angeles
and Orange counties to assess BMP performance with respect to water quality indicators such as
toxicity, pesticides and biologically available metals.  This project will improve water quality
statewide by providing agencies with the information needed to identify effective BMPs.

Las Flores Storm Water Quality Basins

The Las Flores community, located easterly of Mission Viejo, has two water quality basins that
were constructed in the early 1990’s by the Santa Margarita Company to treat the first flush (1/2”
of rain) effects of urban runoff from the 592 acre planned development.  The conditions of
approval for the development called for the developer to begin monitoring wet and dry weather
runoff from the community once the tributary area to each basin was 50% complete.

The northwest water quality basin (8 ac-ft volume) has been treating wet and dry weather runoff
from 189 acres of the development for the past three storm seasons.  Analysis of grab samples
taken from the inlet and outlet of the basin has thus far provided inconclusive results on the
basin’s effectiveness.

Newport Coast Golf Course and Muddy Canyon Studies

In 1992, The Irvine Company initiated a water quality monitoring program to assess the runoff
from Pelican Hills Golf Course as part of the condition of approval for the project.  For the
monitoring program, stations were located on land, in the surf zone and in the offshore subtidal
areas.  Additional stations were also located southerly of the golf course as reference control
monitoring sites for comparison with the runoff stations. 

The monitoring program included chemical monitoring for nutrients (nitrate and phosphate) and a
marine ecological component conducted in the ocean’s waters in the 1995-1996 storm season to
assess the runoff’s impact on three indicator plants (Eisenia, Egregia and Phyllospadix) that are
known to react quickly to increased nutrient levels by increasing their growth rates.  The
ecological study also evaluated animal epibionts living on these plants.

The general conclusions of the study found that the nutrient levels measured at the fresh water
monitoring stations were reduced to such low concentrations by the time they reached the surf
and subtidal stations that there were no significant differences between the runoff monitoring
stations and the reference control stations.  The low levels of nutrients from the golf course may
be partially attributed to computer controlled fertilizer rates and efficient irrigation.
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Additional studies of the Newport Coast development have been proposed for the winter-spring
period of 1999-2000 in Muddy Canyon. This initial data collection will provide baseline
information on the storm runoff from Muddy Canyon and will likely be repeated as project build
out occurs providing information on the impact of the development and the effectiveness of the
BMPs implemented.

Newport Bay Watershed Nitrate Reduction

Newport Bay currently faces an eutrophication problem due primarily to the excessive use of
nutrients in the watershed.  The nutrient loads (nitrate) reaching Newport Bay reached a peak of
approximately 1.6 million pounds in 1985-1986.  At that point the nitrate loads reaching the Bay
began to decrease reaching an annual average of just over 0.8 million pounds (50% reduction)
from 1990 to 1997. This reduction can be attributed to many changes including the use of drip
irrigation on agricultural areas owned by The Irvine Company, increased runoff controls at the
watershed’s major nurseries, climatic conditions that lower perennial groundwater input to the
storm channels and the conversion of agricultural fields to urban and other uses that result in less
nutrient runoff.

One project potentially contributing to a further reduction of nitrate is the San Joaquin Marsh
Pond Demonstration Project. Installed and monitored by the Irvine Ranch Water District, these
ponds have been supplied with water from San Diego Creek from June 1998 to the present. Total
nitrogen reduction (difference between the influent total nitrogen and the pond effluent total
nitrogen returned to the creek) has ranged from 7-10 mg as N/l during the spring, summer and fall
months to a reduction of 5mg as N/l or less during January. The variability of nitrogen reduction
was dependent upon temperature. Total nitrogen removal (difference in mass of total nitrogen
entering the ponds and leaving the ponds) over the 405 day monitoring period was 51 tons. This
equates to 46 tons annually, or 252 pounds of nitrogen removed per day. 

San Joaquin Hills Transportation Corridor – Compost Stormwater Filters 

The San Joaquin Hills Transportation Corridor (SR-73) was originally constructed by the
Transportation Corridor Agency in 1997, which included the construction of forty compost storm
water filters (CSFs) along the corridor to fulfill the storm water mitigation requirements in the
Runoff Management Plan.

The CSFs are open-aired, rectangular in shape, made of concrete and are divided into a number of
different cells.  Treatment of the storm water is through layers of compost material that acts as a
filter.  The treated water is removed from the basins by underdrain pipes surrounded by rock and
filter fabric below the compost material.
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To assess the treatment efficiency of these filters, Caltrans initiated a study during 1998-1999. 
One CSF was located in North Hollywood at a maintenance yard and the second was the Bonita
Canyon filter located off the San Joaquin Hills Corridor in Orange County.  The recently
concluded study (Caltrans Compost Stormwater Filters Bonita Canyon & North Hollywood
Maintenance Yard, Storm Water Monitoring 1997/1998 Wet Season, June 10, 1998) provides
only one season’s worth of monitoring but generally seems consistent with a similar type tested by
the product manufacturer Stormwater Management, in the early 1990’s.

The results of the study for the five (5) storms monitored in 1997-1998 show event mean
concentration reductions for motor oil, diesel, and oil and grease ranging from 14 % to 64 %;
fecal coliform (80%), Chemical Oxygen Demand (32%), metal removal (chromium, copper, lead,
nickel and zinc) ranging from 33 to 72% and removal efficiencies of 72% for total suspended
solids.  The results also show that there was an increase in the effluent concentrations for total
dissolved solids (24%) and nutrients (nitrate, nitrite, total phosphorous, total Kjeldahl nitrogen
(TKN), dissolved phosphorous) ranging from 133% (TKN) to 1633% (dissolved phosphorous). 
The adverse reactions indicate that there were ongoing reactions in the basin that added to the
effluent concentration of these water quality parameters.

Eastern Transportation Corridor Denitrification Treatment Facility

In order to reduce the nutrient and sediment loading into Newport Bay, a groundwater de-
nitrification treatment facility was constructed along Walnut Avenue in the City of Irvine.   This
facility collects the shallow groundwater via an underdrain system along an 8,000-ft long section
of the Eastern Transportation Corridor and treats it using the Biofor® biological nitrate removal
system. After the groundwater is treated it is discharged back into Peters Canyon Wash and the
filter backwash is discharged to the Orange County Sanitation District sewer system via an
existing Irvine Ranch Water District sewer connection line.

Beginning in June 2001, monthly monitoring indicates that the average concentrations of
biochemical oxygen demand, total suspended solids, and nitrogen are within the allowable
discharge limits.  In addition, there was no apparent evidence of foam, odor or color changes due
to the process.
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City of Irvine Oil/Water Separators

The City of Irvine has installed two oil/water separators to treat water at their City Hall and
Operations Support Fueling Facility.  The results of two tests indicated that the oil/water
separator is removing diesel fuel, gasoline and oil and grease to limits below detection where the
initial amount was measurable. In addition, a new fueling system installed concurrently with the
separators has reduced operator drive off with the pump engaged. The combination of the
oil/water separators and the new fueling system has reduced contaminant levels to non-
measurable amounts.
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15.0 ASSESSMENT OF MANAGEMENT PROGRAM MODIFICATIONS

The permits require assessment of any stormwater management program modifications made to
comply with Clean Water Act requirements to reduce the discharge of pollutants to the maximum
extent practicable. 

In 2001- 2002, the following program modifications were initiated, continued or completed:

 Participation on the Steering Committee for the regional Southern California Coastal Research
Water Project (SCCWRP) 1998 Southern California Bight Study which released the sediment
toxicity report during the reporting period; and

 Participation in the Regional Research/Monitoring program that is being coordinated with the
neighboring counties, the City of Long Beach, SCCWRP and the three Southern California
Regional Boards.

15.1 1998 Southern California Bight Regional Monitoring Project (Bight '98)

The NPDES Stormwater Permits issued to Riverside, Orange and San Bernardino Counties by the
Santa Ana Board encouraged the implementation of "an integrated watershed monitoring
program" which could be developed cooperatively by the three counties.  The Bight ‘98 regional
monitoring program, which was coordinated by SCCWRP, represented a unique opportunity for
the three Counties to cooperatively participate in an integrated watershed monitoring program,
obtain meaningful information on the ecological effects of stormwater discharges, and meet a
common permit objective.

Bight ’98 is a continuation of the successful cooperative regional-scale monitoring begun in
Southern California in 1994.  Bight’98 built upon the previous successes and expanded on the
1994 survey by including more participants, sampling more habitats, and measuring more
parameters.  More than fifty organizations, including international and volunteer organizations
participated in this project.

The inclusion of new participants (e.g. Orange, Riverside and San Bernardino County Stormwater
Programs) provided several benefits.  Cooperative interactions among many organizations with
different perspectives and interests, including a combination of regulators and dischargers, ensures
that an appropriate set of regional-scale questions were addressed by the study.  The additional
resources brought by new participants also expand the number of habitats and indicators that were
sampled.  Sampling for Bight’98 included all of the areas sampled in 1994, plus a new focus on
nearshore habitats (bays, harbors and beaches) and offshore islands.  Bight’98 also coordinated
with a Mexican program to characterize the condition of Southern California Bight (SCB) coastal
waters south of the US border. The new indicators that were measured included shoreline
microbiology, biomarkers and new chemical measures. 
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The Bight ’98 Survey was organized into three technical components:

1) Coastal ecology

The overall goal of the coastal ecology component of Bight ’98 was to assess the condition of the
bottom environment and the health of the biological resources in the SCB.  To accomplish this
goal, Bight’98 focused on four objectives:

1. Estimate the extent and magnitude of ecological change in the SCB,

2. Compare conditions among selected geographic regions of the SCB,

3. Assess the relationship between biological responses and contaminant exposure, and

4. Describe historical trends at selected sites.

Monitoring for the coastal ecology component included fish trawls, benthic invertebrate
taxonomy, and assessments of sediment chemistry and toxicity.

2) Shoreline microbiology

More than 80,000 bacteriological samples are collected annually in Southern California,
representing roughly half of the total bacteriological monitoring conducted in the United States. 
Despite this impressive amount of monitoring, these data are difficult to integrate towards a
regional assessment of water quality because they are collected by 22 different organizations,
many of which have different sampling strategies and different data management systems.
Additionally, the monitoring programs focus sampling in known “problem areas”, which does not
allow assessment of typical shoreline water quality.  To address these limitations, all of the
organizations that conduct routine monitoring in the SCB pooled their efforts to conduct an
integrated survey to assess the overall water quality of the Southern California shoreline during
the summer of 1998.

3) Water quality

The Water Quality component of Bight ’98 included four objectives:

1. Determine the spatial extent and distribution of surface runoff from shoreline sources in the
coastal ocean,

2. Evaluate the contribution of surface runoff to the physical, chemical and biological
characteristics of the coastal ecosystem,

3. Evaluate and compare the contributions of surface runoff and publicly-owned treatment works
inputs into the coastal ocean, and
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4. Develop tools for integrated assessment of water quality using in situ and remotely sensed
data sets.

Monitoring in Orange County included a coastal microbiological assessment, monitoring in the
Lower Newport Bay, Dana Point Harbor and Huntington Harbour, and monitoring of the impacts
of the Santa Ana River and Aliso Creek.

The results of the shoreline microbiology component and the sediment toxicity evaluation are
available from SCCWRP’s website at http://www.sccwrp.org.  The water quality, invertebrate
taxonomy and fish assemblage data will be released in the near future.

15.2  Regional Research Monitoring Program

During 1997-1998 the Permittees began evaluating the applicability of the monitoring and
information synthesis approaches being developed for the U.S. EPA’s Rouge River National
Demonstration Project.  As a result of that evaluation, discussions commenced with the
neighboring counties, SCCWRP and the three Regional Boards in establishing a Southern
California Stormwater Monitoring/Research Cooperative Program.

The objective of the Program is to have an initial five-year period of study with commitments
established through subsequent implementation agreements and/or federal, state, or organizational
grants.  The key focus of the program is to develop improved methodologies and assessment tools
to more effectively understand urban municipal stormwater and non-stormwater (anthropogenic)
impacts to receiving waters from a management perspective.  These issues cross local political
boundaries and agency jurisdictions thereby representing a need for the agencies to interact
cooperatively to resolve important stormwater-related problems at regional scales.

In February 2001 a cooperative agreement in the amount of $123,000 was executed between the
following parties:

 Orange County
 Los Angeles County
 San Diego County
 Ventura Flood Control District
 Riverside County Flood Control and Water Conservation District
 San Bernardino County Flood Control District
 City of Long Beach
 Los Angeles Regional Water Quality Control Board
 Santa Ana Regional Water Quality Control Board
 San Diego Regional Water Quality Control Board; and
 Southern California Coastal Water Research Project (SCCWRP)

The initial project entails the development and prioritization of a research agenda with the
assistance of water quality/resource management/regulatory experts.  This initial project will be
completed in 2001-2002 and will be coordinated by SCCWRP.  The research agenda will provide a
list of proposed projects, designed by the water quality/resource management/regulatory experts,
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which shall form the focus of the research/monitoring program for the collaborating stormwater
discharge and regulating agencies in Southern California.

The scope of work involves four main tasks. 

1. Assemble the panel of experts to design the research agenda.  The panel of experts will be a
diverse group of technical specialists in a variety of stormwater disciplines. 

2. Convene the experts though a workshop format.  The workshop will be preceded with a white
paper that defines the research/monitoring needs of stormwater managers in Southern
California.

3. Detail the research agenda produced by the expert panel.  The research agenda will be
documented in a draft report and will include a technical prioritization of scientific projects, the
technical tasks necessary to address each research project, a proposed schedule for
implementing these research tasks, and estimated costs for each research project.  The draft
report shall also be submitted to an oversight Steering Committee in an oral format. 

4. Incorporate comments from the draft and oral reports, and uses the Steering Committee to
rank the research projects for management needs.  It is this ranked research agenda by the
Steering Committee that is intended to become the research/monitoring focus over the next
five years.

The following list of research/monitoring topics are examples of the types of research/monitoring
projects that will be considered by the expert panel.  If feasible, the expert panel will create a
research/monitoring study design that will attempt to answer these management questions:

 What are the most appropriate monitoring designs to assess stormwater discharges, potential
water quality impacts, and the effectiveness of stormwater management programs?

 What standardized field and laboratory protocols are appropriate for urban stormwater
monitoring in Southern California?

 Which toxicity tests should be used to evaluate the toxicity of urban pollutants of concern in
the stormwater runoff of Southern California?

 Do dissolved heavy metals in stormwater runoff cause toxicity in receiving waters and how do
we measure these forms of dissolved heavy metals?

 What improvements can be made to current methodologies for identifying unknown toxicants
in urban runoff, or are there alternative methodologies that can be developed?

 Can biological indicators be used to assess the health of inland surface and coastal waters in
Southern California?  Can biocriteria be developed?

 How do the physical characteristics of urban stormwater discharges (e.g., flow rate, volume,
temperature, etc.) affect the beneficial uses of receiving water bodies?
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 How can pollutant fate, transport and dispersion studies be used to evaluate
transitory/intermittent stormwater impacts?  Are there models that can be used or developed
to help management efforts?

 How can advances in information technology be used in monitoring, modeling and information
exchange?

 How effective are various BMPs for improving stormwater quality for particular parameters at
local scales? Can sensitivity analysis be used to evaluate which BMPs are most efficient for
improving stormwater quality at the watershed scale? 

 What are the appropriate pathogens and/or pathogen indicators that should be measured in
stormwater discharges?  How do these measures relate to human health risk?

 What issues are not covered by this list?  Are there additional questions of management
concern in the Southern California Region?

0015150



123

16.0  WORKPLAN

16.1   Introduction

This section describes the objectives of the DAMP, the BMPs that have been developed,
implemented or proposed during the First, Second and upcoming Third Term Permits and the
workplan for the 2000-2001 reporting period.

16.2  Objectives of the Drainage Area Management Plan

The main objectives of the DAMP are to fulfill the commitment of the Permittees to present a plan
that satisfies NPDES permit requirements and to evaluate the impacts of urban stormwater quality
on the beneficial uses.

The April 1993 version of the DAMP was prepared in compliance with the specific requirements
of the First Term Permit.  The September 2000 draft update of the DAMP was prepared to
incorporate the programs developed since 1993 and was submitted concurrently as Volume II of
the Report of Waste Discharge on September 1, 2000.  The plan proposes a wide range of
continuing and enhanced BMPs and control techniques, which will be implemented during the
upcoming Third Term Permit period.

The 2000 DAMP, once finalized, is intended to serve as the principal policy and guidance
document for the countywide NPDES Stormwater Program.  The 2000 DAMP describes the
programs that will serve to:

1. Provide the framework for the program management activities and plan development;

2. Provide the legal authority for prohibiting unpermitted discharges to the storm drain system
and for requiring BMPs in new development and significant redevelopment;

3. Improve existing pollution prevention and removal BMPs to further reduce the amount of
pollutants entering the storm drain system;

4. Educate the public about the issue of urban stormwater and non-stormwater pollution and
obtain their support in implementing pollution prevention BMPs;

5. Ensure that all new development and significant redevelopment incorporates appropriate post
construction nonstructural and structural BMPs and evaluate "special" structural BMPs to
address specific water quality problems as identified through the water quality planning
process;

6. Ensure that construction sites implement pollutant control practices that address control of
construction related pollutants including erosion and sediment control and on-site hazardous
materials and waste management;

7. Identify industrial stormwater dischargers in Orange County and notify them of State
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Industrial stormwater permit requirements;

8. Detect and eliminate unpermitted discharges and illegal connections to the municipal storm
drain system;

9. Conduct a stormwater monitoring program to identify areas with water quality problems, to
assist in the prioritization of watersheds for analysis and planning, and to assist in the
prioritization of pollutants to facilitate the development of specific controls to address these
problems; and

10. Address the special focus within the Newport Bay/San Diego Creek watershed due to its
impaired status and the resulting development of TMDLs for sediment, nutrients, bacteria and
toxicity.

16.3  2001-2002 Workplan

During 2001-2002 the Permittees will continue to work with Regional Board staff so that
mutually agreeable Third Term Permits can be adopted as well as begin to focus their efforts on
the development and implementation of the performance commitments that were presented in the
updated draft 2000 DAMP. 

Although the workplan may be modified based upon the final language in the permits when they
are adopted, the anticipated workplan for 2001-2002 is based upon the performance commitments
within the updated draft 2000 DAMP and includes the following:

1. Permittee Committee

During the First and Second Term Permit periods, the designated Permittee representatives
provided the overall guidance to the NPDES Stormwater Program, including votes where
necessary.  During the Third Term Permit period this group will continue to function in the same
manner, and will subsequently be referred to as the Permittee Committee.  This Committee shall
periodically evaluate the need for creating standing sub-committees and ad hoc committees
required to accomplish the objectives of the NPDES Stormwater Program.

During 2001-2002 the Permittees will initiate or complete the following:

 Each Permittee will provide the contact information for their primary and alternate
representatives to the Principal Permittee; and

 The Principal Permittee shall coordinate and conduct at least six General Permittee meetings
during the year (likely bi-monthly) and each Permittee shall be represented by either the
designated representative or alternate at a minimum of eighty-percent (5 meetings) of the
meetings.
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2.   Implementation Agreement Revision

The agreement underpinning County and city cooperation is the NPDES Stormwater Permit
Implementation Agreement (subsequently referred to as the Implementation Agreement) which
establishes the responsibilities of each Permittee with respect to compliance with the NPDES
Stormwater Permits issued by the Regional Boards.  The Implementation Agreement also
establishes a funding mechanism for the shared costs of the NPDES Stormwater Program based
on each municipality's area and resident population and includes a provision that allows newly
incorporated cities to become additional parties to the Agreement.

During 2001-2002 the Permittees will initiate or complete the following:

 By July 1, 2002 the implementation agreement will be amended to include the newly
incorporated cities of Aliso Viejo, Laguna Woods and Rancho Santa Margarita.  The
Implementation Agreement may be further evaluated at that time to determine whether any
changes are appropriate to the decision making committee structure or if the countywide cost
shared formula should form the basis for watershed specific planning and improvement
programs.

3. Identification of BMP Retrofit Opportunities

Water quality problems are identified through the baseline countywide water quality monitoring
program and other water quality assessments.  Watersheds determined to require additional BMPs
will be surveyed for potential retrofitting.  Existing flood control, retarding, sediment control,
water conservation, recreation, habitat, and greenbelt facilities will be evaluated in terms of their
potential for modification to provide water quality benefits and in the context of the water quality
planning process.

During 2001-2002 the Permittees will initiate or complete the following:

 The Permittees shall assess the watersheds on a rolling priority basis to evaluate the urban
impacts on the water quality and the opportunities to configure or reconfigure channel
segments in order to optimize beneficial use attainment.

4. Public Agency Activities

All of the Permittees routinely conduct preventive maintenance activities that are widely
recognized as effective BMPs for pollutant control.   These activities include litter control, solid
waste collection/recycling, drainage facility maintenance, catch basin, stenciling, street sweeping,
hazardous materials management/environmental performance reporting, household hazardous
waste collection, emergency spill response and fertilizer and pesticide management. 
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During 2001-2002 the Permittees will initiate or complete the following:

 The Principal Permittee shall develop model maintenance procedures for public agency
activities (such as street sweeping, catch basin stenciling, drainage facility maintenance) by
November 15, 2002;

 The Principal Permittee shall develop and distribute BMP guidance for public agency and
contract field operations and maintenance staff to ensure that they are familiar with,
understand, and implement appropriate pollution prevention measures, react quickly to
contain spills and report illegal discharges to the appropriate responder by November 15,
2002;

 The Permittees will evaluate the need for additional drainage facility diversions for dry
weather flows based on data from the water quality monitoring program and water quality
planning process;

 Consider pollutant removal effectiveness (including macro and particulate pollutant removal
information, which may be obtained from manufacturer specifications, technical documents,
etc.) when purchasing street sweeping equipment or contracting for these services;

 The Principal Permittee shall provide training on implementing the environmental performance
reporting program;

 The Permittees’ fixed corporation yard facility managers shall conduct quarterly
environmental performance reporting program inspections every year beginning January 
2002;

  The Permittees will evaluate the feasibility of applying the Environmental Performance
Reporting Program to municipal maintenance contracts, leases and field maintenance
operations by November 15, 2002; and

 Revise the Management Guidelines for Use of Fertilizers and Pesticides, taking into account
the nutrient and toxicity findings from the Newport Bay watershed and develop training
materials.

4.  Public and Business Education Program

In late 1999, the Permittees developed a comprehensive long-term NPDES public and business
education strategy (subsequently referred to as the Public Education Program) in order to
effectively educate the public and targeted business groups about the effects of stormwater
pollution and encourage their participation in the protection of surface waters.   The Public
Education Program includes a comprehensive planning approach and "tool box" of implementable
educational elements based upon the desired direction of the program.

During 2001-2002 the Permittees will initiate or complete the following:

 The Principal Permittee shall coordinate and conduct at least four Public Education committee
meetings during the year (quarterly) and each Permittee shall be represented by either the
designated representative or alternate at a minimum of fifty percent (2 meetings) of the 
meetings;

 By July 1, 2002, the Principal Permittee will have conducted a public awareness survey to
determine the effectiveness of the public and business education strategy to date and to
provide direction to the overall program education strategy for the upcoming Third Term
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Permit period;
 By July 1, 2002 the Principal Permittee will have developed the campaign goals, determined

the key messages and community outreach activities and strategies, prepared a master
timeline, created a “brand” name for the Stormwater program and determined the educational
messages;

 Each Permittee shall conduct a mass distribution, through any appropriate media, of
stormwater public educational information to their residents each reporting year so that at
least 90% of their residents receive the information by the end of the permit term;

 Each Permittee shall sponsor or staff a stormwater table or booth for at least one community,
regional or countywide outreach event (such as a fair, festival or exposition, program or
similar event) each reporting year;

 Each Permittee shall provide stormwater program outreach to all municipal staff at least once
per reporting year.  Outreach via a flyer, brochure or newsletter may be distributed with
paychecks; and

 The Principal Permittee, with Public Education Committee support, shall develop BMP
guidance for restaurants, automotive service centers and gasoline stations and provide it to
existing industrial facility inspectors (Section 10.3.1) for distribution to the businesses they
inspect by July 1, 2002.

6.  New Development/Significant Re-Development

The Permittees have developed and implemented an effective and flexible program for new
development and significant redevelopment that allows focus to be placed on constituents of
concern identified through the monitoring program and water quality planning process.

During 2001-2002 the Permittees will initiate or complete the following:

 The New Development and Construction Task Force will be re-established to provide
direction for the revision of the new development/significant re-development program (DAMP
Appendix G);

 The Permittees shall revise their program by July 1, 2003 based upon consideration of the
following:

a) The current New Development/Significant Redevelopment Program (DAMP
Appendix G) and the available results of the implementation review;

b)  The SUSMP requirements in Los Angeles, Ventura and San Diego counties;
c)  The Start At The Source design and planning approach utilized in the San Francisco

Bay Area; and
d)  The inclusion of more specificity in non-structural and structural routine BMPs

including design criteria/standard plans for some BMPs

 The Permittees shall, in addition to requiring that developers provide proof of NOI for the
General Construction Permit where the development is greater than five (5) acres,
communicate to the developer that their Stormwater Pollution Prevention Plan (SWPPP)
should be completed and onsite before any activity commences.
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7.  Public Works Construction

Concern over construction sites as a major source of sediment and other pollutants is addressed in
the federal regulations, which require a description of a program to implement and maintain
structural and nonstructural BMPs to reduce pollutants in storm water runoff from construction
sites.

During 2001-2002 the Permittees will initiate or complete the following:

 By July 1, 2002 the Principal Permittee shall develop model ordinance language and the
Permittees shall subsequently revise their current grading/erosion control ordinances to ensure
that they are consistent with related regulatory documents such as the State General
Construction Permit and Permittee Water Quality Ordinance.

 The New Development and Construction Task Force shall provide guidance for the revision
of the public works construction program (DAMP Appendix H), taking into consideration the
specific construction site issues in the Newport Bay/San Diego Creek watershed.

8. Existing Industrial Facility Inspection

A number of public agencies routinely conduct inspections of industrial facilities in Orange
County.  The agencies include Orange County Health Care Agency, the Fire Departments, the
Orange County Agricultural Commissioner's Office and sanitation districts.

During 2001-2002 the Permittees will initiate or complete the following:

 Stormwater quality awareness training will be provided to the staff of existing industrial
inspection programs.  The training will include the dissemination of the new BMP guidelines
developed for restaurants, automotive service centers and gasoline stations;

 The Principal Permittee shall coordinate and conduct at least four Authorized Inspectors 
committee meetings during the year (quarterly) and each Permittee shall be represented by
either the designated representative or alternate at a minimum of fifty percent (2 meetings) of
the  meetings; and

 The Principal Permittee shall develop and distribute an electronic database for water pollution
incident reporting and tracking to the Permittees Authorized Inspectors by July 1, 2002.

9.   Water Quality Monitoring

In response to the Second Term Permits, the Permittees conducted a two year re-evaluation and
revision of the water quality monitoring program in order to re-focus the efforts to determine the
role, if any, of urban stormwater discharges to the impairment of beneficial uses and to provide
technical information to support an effective urban stormwater management program to reduce
the beneficial use impairments determined to be associated with urban stormwater.  This effort
resulted in the Final Water Quality Monitoring Plan (99-04 Plan) which was submitted to the
Regional Boards in May 1999.
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The Permittees also initiated several water quality planning efforts, conducted additional water
quality evaluations in response to technical requests from the Regional Boards and participated in
various regional research and/or monitoring programs.  The combination of these efforts will aid
the Permittees in determining the extent and degree of the relationship between urban stormwater
runoff and impairment of beneficial uses within the aquatic resources of Orange County.

During 2001-2002 the Permittees will initiate or complete the following:

 Revise the water quality monitoring program and associated timelines annually.  These
changes may be due to necessary timeline adjustments, newly identified water quality
problems or information gained through experience or the research/monitoring programs;

 Participate in the Southern California Stormwater Monitoring/Research Cooperative Program.
The key focus of the program is to develop the methodologies and assessment tools to more
effectively understand urban municipal stormwater and non-stormwater impacts to receiving
waters;

 Conduct a dissolved metals toxicity study in several receiving water mixing zones; and
 Address potential illicit dischargers identified within the final water quality monitoring plan.

 The efforts will focus on the following area:
1. Orange Avenue, City of Lake Forest (J01P32)
2. Collins Channel (near Katella), City of Orange
3. Greenville Banning Channel (near Gisler)
4. Fairview Channel (u/s confluence with Greenville Banning)
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GROCERY STORE LETTER, CONTROL OF WASH WATER RUNOFF
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Environmental Resources
 1750 S. Douglass Road

Anaheim, CA  92806

Telephone:  (714) 567-6363
Fax:  (714) 567-6220

F-1

February 13, 2002

To: Orange County Grocery Store Managers

Subject: Control of Wash Water Runoff

Dear Sir or Madam:

This letter is being sent to the main grocery store chains within Orange County, to draw the
attention of store managers to the need to eliminate the discharge of pollutants resulting from the
cleaning of sidewalks, parking lots, loading docks and common areas and to explain why these
discharges are of concern to municipalities in Orange County.

In 1990, pursuant to the federal Water Quality Act, Orange County's municipalities received
National Pollutant Discharge Elimination System (NPDES) permits. These NPDES permits
require the municipalities to eliminate non-stormwater discharges to their storm drain systems
and reduce the discharge of pollutants in stormwater runoff to the maximum extent practicable.
As a consequence of these requirements, Orange County's municipalities must address the
routine disposal of cleaning water runoff to the street and storm drain.

Pressure washing or other cleaning actions may results in runoff containing food wastes, trash
and debris, detergents, caustic cleaning agents, oils and grease and heavy metals. Consequently,
eliminating the discharge of this runoff to the street or storm drain will make a significant
contribution towards protecting the creeks, rivers, streams and sensitive receiving waters that
ultimately receive all runoff from the municipal storm drain system.

The proper management of this runoff can also help ensure that regulatory intervention to protect
sensitive receiving waters and the municipal storm drain system is avoided. The State Fish and
Game Code, State Water Code and local Water Quality Ordinances enforced by this Department
and the cities of Orange County all include provisions that prohibit unpermitted disposal of
wastes to the municipal storm drain system and surface waters. It is important to remember that
your business is responsible for all facility runoff.
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Grocery Stores
Page 2

F-2

A number of businesses already practice "zero discharge" cleaning methods or have arranged
with sewering agencies for the direct disposal of their waste to the sanitary sewer. If you have
external cleaning conducted at your facility and have not previously addressed the manner in
which the runoff is disposed of, the attached guidelines prepared by this Department in
collaboration with the Regional Water Quality Control Boards, should be helpful to you.

Please direct any questions regarding this letter to Karen Ashby at (714) 567-6297.

Very truly yours,

Chris Crompton, Manager
Environmental Resources

Distribution

Attachment: Guidelines for Pressure Wash Service- Control of Wash Water Runoff

cc: Mark Smythe, Regional Water Quality Control Board - Region 8
Bob Morris, Regional Water Quality Control Board, Region 9
Eugene Bromley, USEPA Region IX
Co-Permittee Cities
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GUIDELINES FOR PRESSURE WASHING RUNOFF

For Grocery Store Sidewalks, Parking Lots, Loading Docks and Common Areas

 If hot water, soap or any other cleaning agent is used, block the storm drain and collect
water/waste and discharge to the sanitary sewer (with the approval of the local sanitation
district).

 If only cold tap water with no cleaning agent is used, then the following Best Management
Practices (BMPs) must be implemented before pressure washing:

 Prior to washing, clean and/or sweep all large debris from the area

 Clean any oil/auto fluid spills with an appropriate dry method, such as kitty litter or other
absorbent, and dispose of appropriately,

 To the extent practicable, the cleaning water runoff must be directed to vegetative or
unpaved areas where it would percolate,

 If visual observation of the wash water indicates contamination (cloudy, colored,
presence of suspended solids), additional Best Management Practices such as temporary
retention of wash water (sandbags around storm drain inlets) or filtration methods must
be implemented prior to discharge.

For further information, please contact:

Karen Ashby, County of Orange, PFRD/Stormwater Section. Tel. (714) 567-6297
Mark Smythe, Regional Water Quality Control Board - Santa Ana Region. Tel. (909) 782-4998
Bob Morris, Regional Water Quality Control Board – San Diego Region. Tel. (858) 467-2962
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Corporate Headquarters

Albertson’s General Office
250 Park Center Blvd.
Boise, ID 83706

Ralph’s Grocery Company (Food 4 Less Company)
PO Box 54143
Los Angeles, CA 90054
(310)884-9000

Actual Address:
1100 West Artesia Blvd.
Compton, CA 90220

Stater Brother’s Corporate Headquarters
PO Box 150
Colton, CA 92324

Safeway (Vons and Pavilions) Corporate Headquarters
5918 Stoneridge Mall Rd.
Pleasanton CA, 94588-3229

Vons and Pavilions Company Headquarters
PO Box 513338
Los Angeles, CA 90051-1338
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Super Market Addresses and Phone Numbers

Albertson's
2523 Eastbluff Dr
Newport Beach, CA 92660
(949) 717-6659

Albertson's
1835 Newport Blvd # C
Costa Mesa, CA 92627
(949) 722-1750

Albertson's
3100 W Balboa Blvd
Newport Beach, CA 92663
(949) 675-1040

Albertson's
1020 Irvine Ave
Newport Beach, CA 92660
(949) 642-2211

Albertson's
2300 Harbor Blvd # C
Costa Mesa, CA 92626
(949) 515-7227

Albertson's
2300 C Harbor Blvd
Costa Mesa, CA 92626
(714) 438-1110

Albertson's
1175 Baker St # B
Costa Mesa, CA 92626
(714) 545-4676

Albertson's
804 E Avenida Pico
San Clemente, CA 92673
(949) 492-1755

Albertson’s
616 Camino De Los Mares
San Clemente, CA 92673
(949) 496-8283

Pavilions
1000 Bayside Dr
Newport Beach, CA 92660
(949) 760-0975

Pavilions
3433 Via Lido
Newport Beach, CA 92663
(949) 675-3791

Ralphs Grocery Co 
380 E 17th St
Costa Mesa, CA 92627
(949) 645-8282

Ralphs Grocery Co 
638 Camino De Los Mares
San Clemente, CA 92673
(949) 496-8616

Ralphs Grocery Co 
903 S El Camino Real
San Clemente, CA 92672
(949) 361-8729
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Ralphs Grocery Co
31874 Del Obispo St
San Juan Capistrano, CA 92675
(949) 661-6101

Ralphs Grocery Co 
2555 Eastbluff Dr
Newport Beach, CA 92660
(949) 644-2060

Ralphs Grocery Co 
2660 San Miguel Dr
Newport Beach, CA 92660
(949) 644-7992

Ralphs Grocery Co
1150 Irvine Ave
Newport Beach, CA 92660
(949) 646-1411

Stater Bros Markets 
1175 Baker St # C
Costa Mesa, CA 92626
(714) 540-7488

Stater Bros Markets
2180 Newport Blvd
Costa Mesa, CA 92627
(949) 646-2324

Albertson's
23072 Alicia Pkwy
Mission Viejo, CA 92692
(949) 583-7337

Albertson's
33601 Del Obispo St
Dana Point, CA 92629
(949) 496-7900

Albertson's
25872 Muirlands Blvd
Mission Viejo, CA 92691
(949) 455-1961

Pavilions
26022 Marguerite Pkwy
Mission Viejo, CA 92692
(949) 582-0672

Albertson's
33601 Del Obispo St
Dana Point, CA 92629
(949) 496-7900

Pavilions
24 Monarch Bay Plz
Dana Point, CA 92629
(949) 661-0653

Albertson's
30922 S Coast Hwy
Laguna Beach, CA 92651
(949) 499-1733

Ralphs Grocery Co 
25104 Marguerite Pkwy
Mission Viejo, CA 92692
(949) 830-3065

0015164



F-7

Ralphs Grocery Co 
24871 Del Prado
Dana Point, CA 92629
(949) 661-4145

Ralphs Grocery Co
700 S Coast Hwy
Laguna Beach, CA 92651
(949) 497-6410

Vons Co
2701 Harbor Blvd
Costa Mesa, CA 92626
(714) 751-4270

Vons Co 
185 E 17th St
Costa Mesa, CA 92627
(949) 548-8911

Vons Co
32401 Camino Capistrano
San Juan Capistrano, CA 92675
(949) 661-7594

Vons Co 
28751 Los Alisos Blvd
Mission Viejo, CA 92692
(949) 380-1596

Albertson's
9300 Toledo Way
Irvine, CA 92618
(949) 855-9400

Albertson’s
3825 Alton Pkwy
Irvine, CA 92606
(949) 476-1922

Albertson’s
4541 Campus Dr
Irvine, CA 92612
(949) 854-8282

Albertson’s
3931 Irvine Blvd
Irvine, CA 92602
(714) 734-5655

Pavilions
4730 Barranca Pkwy
Irvine, CA 92604
(949) 559-6001

Ralphs Grocery Co
5331 University Dr
Irvine, CA 92612
(949) 786-0770

Ralphs Grocery Co
5345 Alton Pkwy
Irvine, CA 92604
(949) 552-0597

Vons Co
4800 Irvine Blvd
Irvine, CA 92620
(714) 838-6534

Albertsons
13270 Newport Ave
Tustin, CA 92780
(714) 832-8953
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Ralphs Grocery Co
13321 Jamboree Rd
Tustin, CA 92782
(714) 544-0491

Ralphs Grocery Co
1114 Irvine Blvd
Tustin, CA 92780
(714) 544-1794

Ralphs Grocery Co
14551 Red Hill Ave
Tustin, CA 92780
(714) 731-9021

Stater Bros Market
14171 Red Hill Ave
Tustin, CA 92780
(714) 544-1812

Vons Co
17662 17th St
Tustin, CA 92780
(714) 832-0883

Vons Co
550 E 1st St
Tustin, CA 92780
(714) 832-9996

Albertson’s
770 S Harbor Blvd
Santa Ana, CA 92704
(714) 839-5982

Albertson’s
3329 S Bristol St
Santa Ana, CA 92704
(714) 557-9015

Food 4 less
2140 S Bristol St
Santa Ana, CA 92704
(714) 545-4406

Food 4 Less
1900 N Grand Ave
Santa Ana, CA 92705
(714) 542-2361

Food 4 Less
315 E 1st St
Santa Ana, CA 92701
(714) 972-1997

Food 4 Less
2009 W 1st St
Santa Ana, CA 92703
(714) 569-0757

Lucky Center Market
3502 W 5th St
Santa Ana, CA 92703
(714) 554-8732

Ralphs Grocery Co
2741 W Macarthur Blvd
Santa Ana, CA 92704
(714) 751-6255
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Stater Bros Market
2603 W 17th St
Santa Ana, CA 92706
(714) 554-4462

Stater Bros Market
1230 E Mcfadden Ave
Santa Ana, CA 92705
(714) 543-4555

Stater Bros Market
2360 N Tustin Ave
Santa Ana, CA 92705
(714) 543-9034

Stater Bros Market
2630 W Edinger Ave
Santa Ana, CA 92704
(714) 546-9410

Vons Co
3650 S Bristol St
Santa Ana, CA 92704
(714) 540-0510

Albertson’s
16061 Brookhurst St
Fountain Valley, CA 92708
(714) 531-0417

Albertson’s
18579 Brookhurst St
Fountain Valley, CA 92708
(714) 963-7503

Ralphs Grocery Co
18405 Brookhurst St
Fountain Valley, CA 92708
(714) 964-7566

Ralphs Grocery Co
9091 Garfield Ave
Fountain Valley, CA 92708
(714) 963-5668

Stater Bros Market
11085 Warner Ave
Fountain Valley, CA 92708
(714) 775-6343

Albertson’s
19640 Beach Blvd
Huntington Beach, CA 92648
(714) 964-7979

Albertson’s
9051 Atlanta Ave
Huntington Beach, CA 92646
(714) 962-8145

Albertson’s
16600 Bolsa Chica St
Huntington Beach, CA 92649
(714) 846-9431

Albertson’s
7212 Edinger Ave
Huntington Beach, CA 92647
(714) 842-4020

Albertson’s
708 Yorktown Ave
Huntington Beach, CA 92648
(714) 536-8816
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Ralphs Grocery Co
16821 Algonquin St
Huntington Beach, CA 92649
(714) 846-0656

Ralphs Grocery Co
21431 Brookhurst St
Huntington Beach, CA 92646
(714) 964-4459

Ralphs Grocery Co
5241 Warner Ave
Huntington Beach, CA 92649
(714) 377-0024

Ralphs Grocery Co
6942 Warner Ave
Huntington Beach, CA 92647
(714) 842-4471

Stater Bros
10114 Adams Ave
Huntington Beach, CA 92646
(714) 963-0949

Stater Bros
7101 Warner Ave
Huntington Beach, CA 92647
(714) 841-3612

Vons Co
5922 Edinger Ave
Huntington Beach, CA 92649
(714) 846-6356

Vons Co
8891 Atlanta Ave
Huntington Beach, CA 92646
(714) 960-4747

Albertson’s
12412 Seal Beach Blvd
Seal Beach, CA 90740
(562) 431-2113

Pavilions
1101 Pacific Coast Hwy
Seal Beach, CA 90740
(562) 598-4251

Albertson’s
940 N Tustin St
Orange, CA 92867
(714) 633-2570

Albertson’s
8440 E Chapman Ave
Orange, CA 92869
(714) 771-6996

Ralphs Grocery Co
1435 W Chapman Ave
Orange, CA 92868
(714) 634-2904

Ralphs Grocery Co
1411 N Tustin St
Orange, CA 92867
(714) 532-1032

Ralphs Grocery Co
17801 Santiago Blvd
Orange, CA 92861
(714) 998-0041

0015168



F-11

Ralphs Grocery Co
2620 E Chapman Ave
Orange, CA 92869
(714) 289-4450

Stater Bros Food Crt
3325 E Chapman Ave
Orange, CA 92869
(714) 997-7445

Stater Bros Markets
1800 E Collins Ave
Orange, CA 92867
(714) 538-5550

Vons Co
4637 E Chapman Ave
Orange, CA 92869
(714) 639-0815

Vons Co
2684 N Tustin St
Orange, CA 92865
(714) 637-6651

Albertson’s
21500 Yorba Linda Blvd
Yorba Linda, CA 92887
(714) 693-7488

Stater Bros Markets
18527 Yorba Linda Blvd
Yorba Linda, CA 92886
(714) 777-3893

Vons Co
20445 Yorba Linda Blvd
Yorba Linda, CA 92886
(714) 777-0781

Vons Co
4848 Valley View Ave
Yorba Linda, CA 92886
(714) 579-3760

Ralphs Grocery Co
710 N Rose Dr
Placentia, CA 92870
(714) 524-3984

Stater Bros
1111 E Imperial Hwy
Placentia, CA 92870
(714) 528-6997

Vons Co
1820 N Placentia Ave
Placentia, CA 92870
(714) 993-4042

Albertson’s
9822 Katella Ave
Anaheim, CA 92804
(714) 636-1872

Food 4 Less
88 E Orangethorpe Ave
Anaheim, CA 92801
(714) 870-9103
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Food 4 Less
1616 W Katella Ave
Anaheim, CA 92802
(714) 539-7497

Food 4 Less
121 N Beach Blvd
Anaheim, CA 92801
(714) 952-5044

Ralphs Grocery Co
1020 N Euclid St
Anaheim, CA 92801
(714) 535-9016

Ralphs Grocery Co
915 S Brookhurst St
Anaheim, CA 92804
(714) 635-3670

Ralphs Grocery Co
2394 W Lincoln Ave
Anaheim, CA 92801
(714) 991-5320

Stater Bros Markets
3430 W Lincoln Ave
Anaheim, CA 92801
(714) 827-9800

Vons Co
130 W Lincoln Ave
Anaheim, CA 92805
(714) 535-2288

Pavilions
9852 Chapman Ave
Garden Grove, CA 92841
(714) 537-3770

Ralphs Grocery Co
12051 Euclid St
Garden Grove, CA 92840
(714) 636-6523

Stater Bros Markets
8888 Chapman Ave
Garden Grove, CA 92841
(714) 539-6556

Vons Co
11861 Valley View St
Garden Grove, CA 92845
(714) 889-9955

Vons Co
12961 Chapman Ave
Garden Grove, CA 92840
(714) 750-3663

Vons Co
11322 Los Alamitos Blvd
Los Alamitos, CA 90720
(562) 493-3567

Albertson’s
6755 Westminster Blvd
Westminster, CA 92683
(714) 898-3668
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Pavilions
16450 Beach Blvd
Westminster, CA 92683
(714) 842-8515

Ralphs Grocery Co
15471 Brookhurst St
Westminster, CA 92683
(714) 531-3980

Stater Bros Markets
14600 Brookhurst St
Westminster, CA 92683
(714) 531-2996

Stater Bros Markets
8522 Westminster Blvd
Westminster, CA 92683
(714) 892-1861

Ralphs Grocery Co
4033 Ball Rd
Cypress, CA 90630
(714) 827-7947

Stater Bros
10051 Valley View St
Cypress, CA 90630
(562) 929-1878

Albertson’s
7910 Katella Ave
Stanton, CA 90680
(714) 890-3366

Albertson’s
7050 Katella Ave
Stanton, CA 90680
(714) 897-5657

Food 4 Less
12840 Beach Blvd
Stanton, CA 90680
(714) 895-1972

Ralphs Grocery Co
12875 Beach Blvd
Stanton, CA 90680
(714) 891-0222

Ralphs Grocery Co
1305 W Whittier Blvd
La Habra, CA 90631
(562) 694-6397

Ralphs Grocery Co
2231 W La Habra Blvd
La Habra, CA 90631
(562) 691-0638

Stater Bros
851 N Harbor Blvd
La Habra, CA 90631
(562) 694-3896

Vons Co
2101 W Imperial Hwy
La Habra, CA 90631
(562) 905-2800
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Albertson’s
2500 E Imperial Hwy # 158
Brea, CA 92821
(714) 671-1180

Ralphs Grocery Co
305 W Imperial Hwy
Brea, CA 92821
(714) 529-4505

Ralphs Grocery Co
2465 E Imperial Hwy
Brea, CA 92821
(714) 672-9072

Vons Co
780 N Brea Blvd
Brea, CA 92821
(714) 529-4941

Albertson’s
1930 N Placentia Ave
Fullerton, CA 92831
(714) 792-2880

Albertson’s
120 N Raymond Ave
Fullerton, CA 92831
(714) 870-7713

Albertson’s
4100 N Harbor Blvd
Fullerton, CA 92835
(714) 738-7200

Albertson’s
333 N Euclid St
Fullerton, CA 92832
(714) 871-8725

Albertson’s
914 W Orangethorpe Ave
Fullerton, CA 92832
(714) 870-0071

Pavilions
1885 N Euclid St
Fullerton, CA 92835
(714) 526-2560

Ralphs Grocery Co
1121 N Harbor Blvd
Fullerton, CA 92832
(714) 992-2590

Ralphs Grocery Co
3330 Yorba Linda Blvd
Fullerton, CA 92831
(714) 524-2040

Ralphs Grocery Co
1701 W Orangethorpe Ave
Fullerton, CA 92833
(714) 738-0984

Stater Bros
1040 E Bastanchury Rd
Fullerton, CA 92835
(714) 257-0460
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Albertson’s
6565 Knott Ave
Buena Park, CA 90620
(714) 739-2200

Albertson’s
6931 La Palma Ave
Buena Park, CA 90620
(714) 522-1054

Albertson’s
8880 Valley View St
Buena Park, CA 90620
(714) 236-8200

Albertson’s
8060 Dale St
Buena Park, CA 90620
(714) 828-5550

Ralphs Grocery Co
6080 Ball Rd
Buena Park, CA 90620
(714) 527-0381

Ralphs Grocery Co
5400 Beach Blvd
Buena Park, CA 90621
(714) 522-7710

Stater Bros Food Crt
7511 Orangethorpe Ave
Buena Park, CA 90621
(714) 522-1222

Ralphs Grocery Co
5420 La Palma Ave
La Palma, CA 90623
(714) 761-2968
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APPENDIX G

PRESSURE WASHING BUSINESS LETTER, CONTROL OF WASH 
WATER RUNOFF
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Environmental Resources
 1750 S. Douglass Road

Anaheim, CA  92806

Telephone:  (714) 567-6363
Fax:  (714) 567-6220

G-1

June 1, 2001

To: Pressure Washing Businesses Managers/Owners

Subject: Control of Wash Water Runoff

Dear Sir or Madam:

This letter is being sent to pressure washing businesses to draw the attention of managers/owners
to the need to eliminate the discharge of pollutants resulting from the pressure washing of
vehicle maintenance areas, buildings, sidewalks, parking lots, loading docks, common areas, etc.
and to explain why these discharges are of concern to municipalities in Orange County.

In 1990, pursuant to the federal Water Quality Act, Orange County's municipalities received
National Pollutant Discharge Elimination System (NPDES) permits. These NPDES permits
require the municipalities to eliminate non-stormwater discharges to their storm drain systems
and reduce the discharge of pollutants in stormwater runoff to the maximum extent practicable.
As a consequence of these requirements, Orange County's municipalities must address the
routine disposal of cleaning water runoff to the street and storm drain.

Pressure washing or other cleaning actions may result in runoff containing sediment and trash
debris, detergents, caustic cleaning agents, oils and grease and heavy metals. Consequently,
eliminating the discharge of this runoff to the street or storm drain will make a significant
contribution towards protecting the creeks, rivers, streams and sensitive receiving waters that
ultimately receive all runoff from the municipal storm drain system.

The proper management of this runoff can also help ensure that regulatory intervention to protect
sensitive receiving waters and the municipal storm drain system is avoided. The State Fish and
Game Code, State Water Code and local Water Quality Ordinances enforced by this Department
and the cities of Orange County all include provisions that prohibit unpermitted disposal of
wastes to the municipal storm drain system and surface waters.
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G-2

A number of pressure washing businesses already practice "zero discharge" cleaning methods or
follow the proper steps for the direct disposal of their waste to the sanitary sewer. If you have not
previously considered arranging for the appropriate disposal of your cleaning water runoff, the
attached guidelines prepared by this Department in collaboration with the Regional Water
Quality Control Boards, should be helpful to you.

Please direct any questions regarding this letter to Karen Ashby at (714) 567-6297.

Very truly yours,

Chris Crompton, Manager
Environmental Resources

Distribution

Attachment: Guidelines For Pressure Wash Service- Control of Wash Water Runoff

cc: Mark Smythe, Regional Water Quality Control Board - Region 8
Bob Morris, Regional Water Quality Control Board, Region 9
Eugene Bromley, USEPA Region IX
Permittee Cities
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GUIDELINES FOR PRESSURE WASHING SERVICE

Pressure Washing of Vehicle Maintenance Areas & Fuel Dispensing Areas

 Block the storm drain and collect water/waste for disposal to the sanitary sewer (with the
prior approval of the local sanitation district).

Pressure Washing Buildings, Sidewalks, Parking Lots, Loading Docks and Common Areas

 If hot water, soap or any other cleaning agent is used, block the storm drain and collect
water/waste and discharge to the sanitary sewer (with the approval of the local sanitation
district).

 If only cold tap water with no cleaning agent is used, then the following Best Management
Practices (BMPs) must be implemented before pressure washing:

 Prior to washing, clean and/or sweep all large debris from the area, and

 Clean any oil/auto fluid spills with an appropriate dry method, such as kitty litter or other
absorbent, and dispose of appropriately,

 To the extent practicable, the cleaning water runoff must be directed to vegetative or
unpaved areas where it would percolate,

 If visual observation of the runoff indicates contamination (cloudy, colored, presence of
suspended solids), additional Best Management Practices such as temporary retention of
runoff (sandbags around storm drain inlets) or filtration methods must be implemented
prior to discharge.

For further information, please contact:

Karen Ashby, County of Orange, PFRD/Stormwater Section. Tel. (714) 567-6297
Mark Smythe, Regional Water Quality Control Board - Santa Ana Region. Tel. (909) 782-4998
Bob Morris, Regional Water Quality Control Board – San Diego Region. Tel. (858) 467-2962
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Pressure Washers in L.A., Riverside, Orange, and San Bernardino Counties

Pro-Coast Systems
15392 Assembly Ln # D
Huntington Beach, CA 92649
(714) 899-9236

Washers Pressure Doctors
17140 Elm St
Huntington Beach, CA 92647
(714) 847-5746

Rani’s High Pressure Water
10662 Desser Ln
Anaheim, CA 92804
(714) 484-8633

TnT Powerwashing
2515 W Winston Rd # 12
Anaheim, CA 92804
(714) 821-8150

D & J’s Powerhouse
9850 Garfield Ave # 83
Huntington Beach, CA 92646
(714) 964-5972

Universal Pressure Washing
2208 S Vern St
Anaheim, CA 92802
(714) 740-0911

O C Pressure Cleaning Srv
400 S Flower St # 63
Orange, CA 92868
(714) 329-3525

Superior Pressure Washing
203 E Adele St # B
Anaheim, CA 92805
(714) 956-3285

Tsunami Powerwash
2811 E Puritan Pl
Anaheim, CA 92806
(714) 225-0071

American Powerwash
1300 Bristol St N # 100
Newport Beach, CA 92660
(949) 261-7238

Extreme Clean
24520 Avenida De Marcia
Yorba Linda, CA 92887
(714) 692-9251

Pressure Master
1900 W Colegrove Ave
Montebello, CA 90640
(323) 722-7621

H 2O Pressure Washing
6172 Whittier Blvd
Los Angeles, CA 90022
(323) 728-2847

A New Touch Pressure Cleaning
28891 Oakview Ln
Trabuco Canyon, CA 92679
(949) 888-7517
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Coastal Powerwashing
47 Calle Verano
Rancho Santa Margarita, CA 92688
(949) 713-3589

Pressure Works
1829 Fir St
Corona, CA 92882
(909) 734-9629

Hydrotek Powerwash
6 Columbus
Laguna Beach, CA 92677
(949) 495-3461

Pacific West Maintenance
1023 Crenshaw Blvd
Los Angeles, CA 90019
(323) 634-0630

Es Svc
937 La Salle Cir
Corona, CA 92879
(909) 738-4741

Sign Sidewalk Pressure Washing
(Address Unavailable)
Claremont, CA 91711
(909) 624-8238

Mo Betta Pressure Washing
241 Avenida Pelayo # 4
San Clemente, CA 92672
(949) 492-7203

LC Spray Co
6768 Western Ave
Riverside, CA 92505
(909) 785-6995

Whitewater Wash and Detail
227 La Paloma # C
San Clemente, CA 92672
(949) 481-5639

Deck Doctor
132 Strand St
Santa Monica, CA 90405
(310) 581-5221

Deck Doctor
2301 Ocean Ave
Santa Monica, CA 90405
(310) 581-5221

Under Pressure Enterprises
2965 Cody Ct
Riverside, CA 92503
(909) 785-0752

Alpha Cleaning Services
3240 Triumph Ln
Ontario, CA 91764
(909) 484-6989

Geyser Equipment
6692 Van Buren Blvd
Riverside, CA 92503
(909) 509-9269

Acme Pressure Washing
5426 Colfax Ave
North Hollywood, CA 91601
(818) 487-8086
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Pressure King
6226 Craner Ave # 4
North Hollywood, CA 91606
(818) 985-3090

All American Pressure Washers
7251 Varna Ave
North Hollywood, CA 91605
(818) 503-3979

DC Building Maintenance
18809 Napa St
Northridge, CA 91324
(818) 885-6034

RB Maintenance

PO Box 3755
Chatsworth, CA 91313
(818) 347-5889

Advantage Pressure Wash
22186 Carhart Ave
Grand Terrace, CA 92313
(909) 783-1900

Modern Powerwash
15476 Canyonstone Dr
Moreno Valley, CA 92551
(909) 247-8816

Blue Water Pressure Washing Co
36615 Little Sycamore St
Palmdale, CA 93552
(661) 285-2564
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APPENDIX I

CONSTRUCTION CIRCLE LETTER
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AQUA CHINON WASH 
Location: At Irvine Center Dr. and Pacifica  
 Lat. 33-39-09 Long: 117-44-56  
 
Channel: F18  
 
Storet Code: ACWF 18  
 
Watershed Area: approx. 7.2 sq.mi. (18.7 sq.km.) 
 
Cities in Watershed: Irvine, Lake Forest  
 
Raingage: Lambert Reservoir Alert #217  
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ALISO CREEK 
Location: At Pacific Coast Highway  
 Lat. 33-30-38 Long: 117-45-05  
 
Channel: J01  
 
Storet Code: ABJ01  
 
Watershed Area: 29.7 sp.mi.(76.9 sq.km.)  
 
Cities in Watershed: El Toro, Laguna Beach, Laguna Hills, Laguna Niguel, Lake Forest, 

Mission Viejo.  
 
Raingage: El Toro Alert #207, El Toro #176  
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ANAHEIM BARBER CITY CHANNEL 
Location: Downstream U.S. Gov. Railroad Bridge at Rancho Road 
 Lat. 33-45-5 Long: 117-02-10  
 
Channel: C03  
 
Storet Code: ABCC03  
 
Watershed Area: 14.9 sq. mi. (38.6 sq. km)  
 
Cities in Watershed: Anaheim, Garden Grove, Huntington Beach, Stanton, Westminster 
 
Raingage: Garden Grove Alert #1175, Garden Grove Fire Station #229 
 
Gaging Station: #232  
 
Equipment: Stevens A-71 Water-Stage Record with Nitrogen Bubbler and Mercury 

Manometer  
 Alert Water Level Sensor and Rain Gage.  
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BARRANCA CHANNEL 
Location: At Main St.  
 Lat. 33-30-38 Long. 117-50-07  
 
Channel: F09  
 
Storet Code: BC2F09  
 
Watershed Area: approx. 2.7 sq.mi. (7.0 sq.km) 
 
Cities in Watershed: Irvine, Santa Ana, Tustin  
 
Raingage: Santa Ana Engineering Alert #219, Santa Ana #121  
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BEE CANYON CHANNEL 
Location: At Alton and Pacifica  
 Lat. 33-39-22 Long: 117-45-22  
 
Channel: F17  
 
Storet Code: BEEF17  
 
Watershed Area: 11.2 sq mi. (29.1 sq.km) 
 
Cities in Watershed: Irvine  
 
Raingage: Lambert Reservoir Alert #217  
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BOLSA CHICA CHANNEL 
Location: At Bolsa Chica Road and Westminster Ave. 
 Lat. 33-45-32 Long: 117-02-34  
 
Channel: C02  
 
Storet Code: BCC02  
 
Watershed Area: 10.0 sq.mi. (26.0 sq.km)  
 
Cities in Watershed: Anaheim, Buena Park, Cypress, Garden Grove, Los Alamitos, Seal 

Beach, Stanton, Westminster  
 
Raingage: Garden Grove Alert #1175, Garden Grove Fire Station #229  

 
Gaging Station: #225  
 
Equipment: Stevens A-71 Water-Stage Recorder with Float  
 Alert Rain Gage and Water Level Sensor  
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BONITA CANYON CHANNEL 
Location: At San Diego Creek Confluence  
 Lat. 33-39-05 Long: 117-51-38  
 
Channel: F04  
 
Storet Code: BCF04  
 
Watershed Area: approx. 5.0 sq.mi. (13.0 sq.km.) 
 
Cities in Watershed: Irvine, Newport Beach  
 
Raingage: San Diego Creek Alert #1125  
 
Equipment: Stevens A-71 Water Stage Recorder and Nitrogen Bubbler with  
 Non-Submersible Pressure Transducer.  
 Alert Water Level Sensor.  

 

f 
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COSTA MESA CHANNEL 
Location: At Westcliff Drive  
 Lat. 33-37-23 Long: 117-53-59  
 
Channel: G02  
 
Storet Code: CMCG02  
 
Watershed Area: approx. 1.0 sq.mi. (2.6 sq.km.) 
 
Cities in Watershed: Costa Mesa, Newport Beach  
 
Raingage: Santa Ana Delhi Alert #1111, Newport Harbor Master #88  
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EAST GARDEN GROVE WINTERSBURG 
Location: At Gothard St.  
 Lat. 33-43-03 Long: 117-59-57  
 
Channel: C05  
 
Storet Code: EGWC05  
 
Watershed Area: 20.8 sq.mi. (53.8 sq.km)  
 
Cities in Watershed: Anaheim, Fountain Valley, Garden Grove, Huntington Beach, Orange, 

Santa Ana, Westminster 
 
Raingage: Katella Yard Alert #223 
 
Gaging Station: #217  
 
Equipment: Stevens A-71 Water-Stage Recorder with Nitrogen Bubbler and Balanced 

Beam Manometer 
 Alert Water Level Sensor and Rain Gage.  
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HlCKS CANYON WASH 
Location: At Culver Blvd.  
 Lat. 33-43-25 Long: 117-46-02  
 
Channel: F27  
 
Storet Code: HCWF27  
 
Watershed Area: approx. 7.5 sq mi. (19.4 sq. km) 
 
Cities in Watershed: Irvine  
 
Raingage: Lambert Reservoir Alert #217  
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LAGUNA CANYON CHANNEL 
Location: At Woodland Ave.  
 Lat. 33-33-15 Long: 117-46-29  
 
Channel: I02  
 
Storet Code: LCWI02  
 
Watershed Area: 8.3 sq. mi. (21.4 sq. km) 
 
Cities in Watershed: Laguna Beach  
 
Raingage: Laguna Canyon Alert #1120 
 
Gaging Station: #222  
 
Equipment: Stevens A-71 Water-Stage Recorder with Nitrogen Bubbler and Balanced 

Beam Manometer.  
 Alert Rain Gage and Water Level Sensor  

 

0015194



LANE CHANNEL 
Location: At McCabe Way, upstream F08/F05 confluence 
 Lat. 33-40-40 Long: 117-50-39  

Channel: F08  

Storet Code: LANF08  

Watershed Area: approx. 4.6 sq. mi. (11.9 sq. km.) 

Cities in Watershed: Irvine, Santa Ana  

Raingage: Santa Ana Engineering Alert #219, Santa Ana #121  
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OSO CREEK 
Location: At Crown Valley Parkway  
 Lat. 33-45-28 Long: 117-40-35  

Channel: L03  

Storet Code: OSOL03  

Watershed Area: 14.0 sq.mi. (36.2 sq.km)  

Cities in Watershed: Laguna Hills, Laguna Niguel, Mission Viejo 

Raingage: Upper Oso Creek Alert #297, Trabuco Canyon #133 

Gaging Station: #218  

Equipment: Stevens A-71 Water-Stage Recorder with Float  
 Alert Rain Gage and Water Level Sensor  
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PRIMA DESHECHA CHANNEL 
Location: At Calla Grande Vista  
 Lat. 33-26-44 Long: 117-38-38  
 
Channel: M01  
 
Storet Code: PDCM01  
 
Watershed Area: 7.0 sq mi. (18.1 sq.km)  
 
Cities in Watershed: San Clemente, San Juan Capistrano 
 
Raingage: San Juan Capistrano Alert #215  
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RATTLESNAKE CANYON WASH 
Location: At Irvine Blvd.  
 Lat. 33-43-38 Long: 117-46-46  
 
Channel: F26  
 
Storet Code: RCWF26 
 
Watershed Area:  
 
Cities in Watershed: Irvine, Tustin  
 
Raingage: Lambert Reservoir Alert #217  
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PETERS CANYON CHANNEL 
Location: At Barranca Road  
 Lat. 33-41-30 Long: 117-49-23  
 
Channel: F06  
 
Storet Code: BARSED  
 
Watershed Area: 45.2 sq.mi. (117.1 sq.km) 
 
Cities in Watershed: Irvine, Santa Ana  
 
Raingage: San Ana Engineering Alert #219, Santa Ana #121 
 
Gaging Station: #230  
 
Equipment: Stevens A-71 Water-Stage Recorder with Nitrogen Bubbler and Balanced 

Beam Manometer.  
 Alert Rain Gage and Water Level Float.  
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SAN DIEGO CREEK AT CAMPUS 
Location: At Campus Drive  
 Lat. 33-39-19 Long: 117-50-43  
 
Channel: F05  
 
Storet Code: SDMF05  
 
Watershed Area: 111.0 sq.mi. (287.5 sq.km.)  
 
Cities in Watershed: Irvine, Lake Forest, Orange, Santa Ana, Tustin 
 
Raingage: Lambert Reservoir Alert #217  
 
Equipment: Stevens A-71 Water Stage Recorder and Nitrogen Bubbler and Balanced 

Beam Manometer 
 Alert Rain Gage and Water Level Sensor.  

 
 

 

0015200



SAN DIEGO CREEK AT CULVER 
Location: At Culver  
 Lat. 33-40-53 Long: 117-48-34  
 
Channel: F05  
 
Storet Code: WYLSED  
 
Watershed Area: 41.8 sq mi. (108.3 sq. km) 
 
Cities in Watershed: Irvine, Lake Forest  
 
Raingage: Lambert Reservoir Alert #217 
 
Gaging Station: #231  
 
Equipment: Stevens A-71 Water-Stage Recorder with Nitrogen Bubbler and Balanced 

Beam Manometer  
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SAND CANYON CHANNEL 
Location: At Culver and University  
 Lat. 33-39-25 Long: 117-49-39  
 
Channel: F15  
 
Storet Code: SCCF1 5  
 
Watershed Area: approx. 9.6 sq.mi. (24.8 sq.km.) 
 
Cities in Watershed: Irvine  
 
Raingage: San Diego Creek Alert #1125  
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SANTA ANA DELHI CHANNEL 
Location: Upstream Irvine Ave.  
 Lat. 33-39-35 Long: 117-52-51  
 
Channel: F01  
 
Storet Code: SADF01  
 
Watershed Area: 17.6 sq mi. (45.6 sq.km)  
 
Cities in Watershed: Costa Mesa, Irvine, Newport Beach, Santa Ana  
 
Raingage: Costa Mesa Alert #1150, Costa Mesa #165 
 
Gaging Station: #220  
 
Equipment: Stevens A-71 Water-Stage Recorder with Nitrogen Bubbler and Balanced 

Beam Manometer. 
 Alert Rain Gage and Water Level Sensor.  
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SEGUNDA DESHECHA CHANNEL 
Location: At El Camino Real  
 Lat. 33-25-58 Long: 117-37-57  
 
Channel: M02  
 
Storet Code: SDCM02  
 
Watershed Area: 8.9 sq mi. (23.1 sq.km) 
 
Cities in Watershed: San Clemente  
 
Raingage: San Juan Capistrano Alert #215  
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SERRANO CREEK 
Location: At Alton and Muirlands  
 Lat. 33-38-34 Long: 117-41-32  
 
Channel: F19  
 
Storet Code: SERF19  
 
Watershed Area: approx. 6.9 sq.mi. (17.9 sq.km.) 
 
Cities in Watershed: Irvine, Lake Forest  
 
Raingage: Lambert Reservoir Alert #217  
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WESTMINSTER CHANNEL 
Location: At Hazard Downstream Beach Blvd. 
 Lat. 33-45-07 Long: 117-59-26  
 
Channel: C04  
 
Storet Code: WMCC04  
 
Watershed Area: 6.7 sq mi. (17.3 sq. km)  
 
Cities in Watershed: Garden Grove, Westminster  
 
Raingage: Garden Grove Alert #1175, Garden Grove Fire Station #229 
 
Gaging Station: #207  
 
Equipment: Stevens A-71 Water-Stage Recorder with Float 
 Alert Water Level Sensor and Rain Gage.  
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HARBOR/BAY MONITORING DATA

0015207



Huntington Harbour Watershed

STATION Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

ABCC03 10/11/00 7:11 ST 5 27 440 7.4 12 0.427 10 3.98 0.069 530 135 1.9 18 90 48 18 <2 640 128
ABCC03 10/11/00 8:11 SF <1 <8 13 <2 9.6 <2 80
ABCC03 10/11/00 10:11 ST 12 <1 11 48 14 10 <2 250
ABCC03 10/12/00 8:11 SF <1 <8 17 <2 7.9 <2 91
ABCC03 10/12/00 10:11 ST 6 7.6 795 8.8 8.6 <0.05 1.9 0.459 0.112 20 40 <1 <8 26 4.7 5 <2 97
ABCC03 10/12/00 20:11 SF <1 <8 19 <2 4 <2 46
ABCC03 10/12/00 22:11 ST 22 1.5 1230 8.5 9 <0.05 1.1 0.704 0.029 <10 <10 <1 <8 13 <2 <4 <2 30 315
ABCC03 10/14/00 16:11 SF <1 <8 11 <2 <4 <2 24

SAMPLES

Anaheim Border City Channel

Appendix K-1
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

ACWF18 7/25/00 12:20 DT 1 2.5 1340 8 16 <0.05 1 2.59 0.737 <10 <1
ACWF18 8/30/00 10:05 DT 1 2.6 1130 7.9 17 0.065 0.69 1.93 0.57 <10 <10
ACWF18 9/8/00 12:15 DT 1 1.7 1760 8.8 22 <0.05 0.76 1.87 0.402 <10 <10
ACWF18 11/8/00 10:00 DT 1 145 1830 7.7 53 0.166 2.2 2.88 0.426 180 23
ACWF18 11/30/00 15:30 DT 1 6.3 1740 7.7 39 <0.05 0.39 1.84 0.489 <10 <10
ACWF18 12/8/00 10:30 DT 1 6.7 1650 7.8 31 0.242 0.78 4.28 0.977 <10 <10
ACWF18 1/3/01 9:00 DT 1 4.8 1580 8 28 <0.05 0.71 3.06 0.697 12 <10
ACWF18 1/18/01 7:10 DT 1 5.9 1840 7.7 40 <0.05 0.75 2.3 0.435 <10 <10
ACWF18 2/13/01 0:00 ST 1 2210 412 8.8 13 0.175 5 7.04 4620 420 1.8 20 24 13 18 <2 110 142
ACWF18 2/13/01 0:00 SF <1 <8 4.9 <2 <4 <2 <10
ACWF18 3/27/01 10:00 DT 1 29 1760 7.9 40 0.066 1.3 2.57 0.738 40 <10 592
ACWF18 4/18/01 0:00 DT 24 40 1640 8.1 38 <0.05 1.1 1.96 0.511 110 14 548
ACWF18 4/19/01 0:00
ACWF18 6/20/01 8:50 DT 24 75 895 8.3 5.5 <0.05 1.6 4.9 1.78 110 15 290
ACWF18 6/21/01 7:50

SAMPLES

Agua Chinon Wash

Appendix K-2

0015209



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

BARSED 7/19/00 9:30 DT 1 10 2530 8.6 40 <0.05 1.2 0.615 0.06 20 10
BARSED 8/4/00 12:25 DT 1 10 2400 8.9 35 <0.05 0.99 0.581 0.102 23 8
BARSED 8/16/00 14:34 DT 24 19 2560 8.2 33 <0.05 1.5 0.673 0.084 30 <10
BARSED 8/17/00 13:34
BARSED 8/29/00 14:25 DT 24 5.8 1940 8.4 37 0.166 1.5 1.04 0.227 <10 <10
BARSED 8/30/00 13:25
BARSED 9/12/00 11:32 DT 24 7.4 2410 8.4 33 <0.05 1.3 0.337 0.026 13 <10
BARSED 9/13/00 10:32
BARSED 9/26/00 12:36 DT 24 3.4 2420 8.6 44 <0.05 0.78 1.1 0.196 10 <10
BARSED 9/27/00 11:36
BARSED 10/5/00 11:15 DT 24 6 2280 8.5 40 <0.05 0.94 0.918 0.149 25 <10
BARSED 10/6/00 10:15
BARSED 10/10/00 9:28 ST 5 34 1120 7.5 38 0.908 12 3.67 0.15 290 80 1.1 11 60 13 12 <2 170 328
BARSED 10/10/00 10:28
BARSED 10/10/00 11:28 ST 12 17 1620 7.8 44 0.345 4.1 1.56 0.205 74 18 <1 8.3 31 3.8 5.1 <2 62 520
BARSED 10/11/00 11:28 SF <1 <8 16 <2 <4 <2 34
BARSED 10/11/00 13:28 ST 38 10 2120 8.3 40 0.228 2.4 1.19 0.184 16 40 <1 <8 14 <2 <4 <2 25 615
BARSED 10/14/00 6:28 SF <1 <8 13 <2 <4 <2 18
BARSED 10/27/00 3:43 ST 5 300 1530 8.2 53 0.742 5.7 4.59 0.54 620 100
BARSED 10/27/00 4:43
BARSED 10/27/00 6:43 ST 8 700 1120 7.5 32 0.409 3.2 3.98 0.546 430 60 1.1 20 84 11 13 <2 140 300
BARSED 10/27/00 20:43 SF <1 11 13 <2 5 <2 18
BARSED 10/27/00 22:43 ST 18 18 2390 8.2 57 0.233 1.7 1.77 0.44 25 <10 <1 8.1 14 <2 <4 <2 29 734
BARSED 10/29/00 7:43 SF <1 8.6 11 <2 <4 <2 16
BARSED 10/29/00 9:43 ST 5 12 2710 8.5 53 0.075 0.75 0.949 0.19 12 <10
BARSED 10/29/00 17:43 SF
BARSED 10/29/00 19:43 ST 10 137 1070 7.8 25 0.209 2.1 2.51 0.489 190 29 <1 13 19 7.2 6.8 <2 79 320
BARSED 10/30/00 13:43 SF <1 9 9.4 <2 <4 <2 20
BARSED 10/30/00 15:43 ST 7 20 2290 8.3 44 0.138 1.1 0.979 0.352 19 <10 <1 8.7 17 <2 <4 <2 23 640
BARSED 10/31/00 3:43 SF <1 8.3 7.5 <2 <4 <2 18
BARSED 11/8/00 10:30 DT 1 5.3 2330 8.9 43 <0.05 1.5 0.306 0.22 18 <10
BARSED 11/30/00 10:32 DT 24 5 2630 8.3 53 0.133 0.96 0.765 0.114 13 <10
BARSED 12/1/00 9:32
BARSED 12/14/00 8:50 DT 24 9.9 2510 8.8 70 <0.05 1.6 1.1 0.215 37 11
BARSED 12/15/00 7:50
BARSED 12/26/00 8:56 DT 24 22 2070 8.5 66 0.116 1.4 1.71 0.302 41 10
BARSED 12/27/00 7:56
BARSED 1/8/01 14:35 ST 5 2.6 1260 7.6 44 1.42 5.1 3.67 0.449 <10 <10 1.9 13 31 9.9 15 <2 130 222
BARSED 1/8/01 15:35
BARSED 1/8/01 17:35 ST 8 170 810 7.7 20 1.13 6.5 4.28 0.311 600 110 2.4 21 86 38 27 <2 400 148
BARSED 1/9/01 0:00 <1 <8 12 <2 <4 <2 11
BARSED 1/9/01 7:35

SAMPLES

Peters Canyon Wash

Appendix K-3

0015210



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

Peters Canyon Wash
BARSED 1/10/01 14:26 ST 160 2190 8.2 48 <0.05 3.3 2.36 0.5 <10 48
BARSED 1/10/01 16:26
BARSED 1/10/01 18:26 ST 21 270 455 7.8 16 0.266 2 3.06 0.44 300 40 1.5 16 32 12 15 <2 110 248
BARSED 1/12/01 12:26 SF <1 <8 6.4 <2 <4 <2 <10
BARSED 1/17/01 7:10 DT 2 6 3280 8.1 84 <0.05 0.75 0.581 0.167 <10 <10
BARSED 1/18/01 6:10
BARSED 1/24/01 8:57 ST 5 283 930 7.9 25 0.792 5.5 2.75 0.242 430 76 1.4 10 35 15 13 <2 180 300
BARSED 1/24/01 9:57 SF <1 <8 10 <2 4.3 <2 16
BARSED 1/24/01 11:57 ST 10 104 1430 8 44 0.508 2.3 1.93 0.372 110 16 <1 <8 17 4.6 7.4 <2 59 414
BARSED 1/25/01 5:57 SF <1 <8 9.4 <2 5.3 <2 17
BARSED 1/25/01 7:57 ST 12 9 2950 7.8 84 0.111 0.47 0.887 0.269 <10 <10 <1 <8 4.6 <2 4.7 <2 13 966
BARSED 1/26/01 5:57 SF <1 <8 4.2 <2 4.5 <2 13
BARSED 1/26/01 7:57 ST 26 128 1860 8.2 57 0.33 0.94 1.59 0.281 170 22 <1 <8 15 7.3 8.6 <2 71 592
BARSED 1/28/01 9:57 SF <1 <8 5.7 <2 5 <2 14
BARSED 2/1/01 9:22 DT 24 3.5 3510 8.2 84 <0.05 0.4 0.643 0.153 <10 <10 1128
BARSED 2/2/01 8:22
BARSED 2/14/01 0:00 ST 24 73 1070 7.8 21 0.155 1.5 1.65 0.356 67 <10 305
BARSED 2/15/01 0:00
BARSED 2/22/01 8:30 DT 24 4 5630 8.2 210 <0.05 0.71 0.612 0.026 <10 <10 2400
BARSED 2/23/01 7:30
BARSED 3/6/01 2:56 ST 5 170 1130 7.4 30 0.136 2.2 1.93 240 37 1.2 12 40 14 10 <2 170 340
BARSED 3/6/01 3:56 SF <1 <8 8.1 <2 <4 <2 16
BARSED 3/6/01 5:56 ST 5 260 1180 7.4 33 0.11 1.8 2.17 0.214 330 40 1.5 12 21 10 11 <2 98 395
BARSED 3/6/01 13:56 SF <1 <8 2.3 <2 <4 <2 14
BARSED 3/7/01 14:56 ST 13 31 2940 8 97 0.168 1.3 0.857 0.219 22 <10 <1 <8 12 <2 <4 <2 28 1090
BARSED 3/7/01 15:56 SF <1 <8 7.4 <2 <4 <2 17
BARSED 3/7/01 17:56 ST 30 30 3380 8.3 100 <0.05 1.1 0.979 0.23 45 <10 <1 <8 6.8 3 <4 <2 44 1215
BARSED 3/10/01 3:56 SF <1 <8 <2 <2 <4 <2 16
BARSED 3/20/01 8:49 DT 24 2.2 3220 8.3 88 <0.05 0.75 0.153 0.041 <10 <10 1025
BARSED 3/21/01 7:49
BARSED 4/3/01 0:00 DT 24 12 2670 8.2 97 0.757 2.6 1.41 0.409 48 15 890
BARSED 4/4/01 0:00
BARSED 4/25/01 8:45 DT 24 2.6 2670 8.3 57 <0.05 1.1 0.459 0.088 <10 <10 828
BARSED 4/26/01 7:45
BARSED 5/15/01 10:00 DT 24 3.9 2320 8.6 75 <0.05 2.2 1.71 0.479 <10 <10
BARSED 5/16/01 9:00
BARSED 5/16/01 10:00 DT 24 3.9 2590 8.6 88 0.65 2.9 1.9 0.549 <10 <10
BARSED 5/17/01 9:00
BARSED 5/17/01 10:00 DT 24 2.9 2520 8.6 75 <0.05 1.7 1.1 0.34 <10 <10
BARSED 5/18/01 9:00
BARSED 5/18/01 10:00 DT 24 2.9 2380 8.5 70 <0.05 4.3 1.35 0.337 <10 <10
BARSED 5/19/01 9:00

Appendix K-4

0015211



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

Peters Canyon Wash
BARSED 5/19/01 10:00 DT 24 4.5 2450 8.5 62 <0.05 2 1.19 0.288 <10 <10
BARSED 5/20/01 9:00
BARSED 5/20/01 10:00 DT 24 3.6 2440 8.6 66 0.068 1.6 0.918 0.265 <10 <10
BARSED 5/21/01 9:00
BARSED 5/21/01 10:00 DT 24 0.7 3120 8.2 66 <0.05 0.37 0.581 <10 <10
BARSED 5/22/01 9:00
BARSED 5/22/01 10:00 DT 24 4.9 2370 8.5 57 <0.05 1.5 0.887 0.224 10 <10
BARSED 5/23/01 9:00
BARSED 5/30/01 9:05 DT 24 3.2 2190 8.4 53 <0.05 1.5 1.35 0.417 <10 <10 810
BARSED 5/31/01 8:05
BARSED 6/7/01 8:55 DT 24 2.5 2510 8.4 53 <0.05 0.66 0.765 0.024 <10 <10 1080
BARSED 6/8/01 7:55
BARSED 6/14/01 9:03 DT 24 2.8 2240 8.5 44 <0.05 0.74 0.734 0.201 <10 <10 762
BARSED 6/15/01 8:03

Appendix K-5

0015212



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

BCF04 8/29/00 12:13 DT 24 6.9 2470 8.3 1.5 <0.05 0.34 0.398 0.065 10 <10
BCF04 8/30/00 11:13
BCF04 9/7/00 12:43 DT 24 20 3360 8.3 2.4 <0.05 0.67 0.612 0.026 50 <10
BCF04 9/8/00 11:43
BCF04 10/3/00 11:42 DT 24 10 3010 7.8 2.3 <0.05 0.42 0.153 0.036 34 <10
BCF04 10/4/00 10:42
BCF04 10/27/00 3:22 ST 2 2.5 2160 7.7 6.1 0.213 2.3 1.59 0.219 <10 <10
BCF04 10/27/00 5:22
BCF04 11/7/00 10:43 DT 24 5.9 2940 8.3 11 <0.05 0.52 0.337 0.074 <10 <10
BCF04 11/8/00 9:43
BCF04 12/21/00 14:00 DT 24 1.4 3040 8.3 2.6 <0.05 0.31 0.153 0.02 <10 <10
BCF04 12/22/00 13:00
BCF04 1/2/01 11:42 DT 24 1.3 2960 8.3 2.5 <0.05 0.52 0.122 0.053 <10 <10
BCF04 1/3/01 10:42
BCF04 2/5/01 11:01 DT 24 4.6 2740 8.5 2.1 <0.05 1.8 0.0918 0.047 <10 <10 706
BCF04 2/6/01 9:01
BCF04 2/12/01 14:13 ST 10 648 346 7.6 3.2 0.084 1.4 1.35 0.212 540 40 1.1 60 42 8.2 49 <2 110 100
BCF04 2/13/01 10:13 SF <1 <8 7 <2 <4 <2 <10
BCF04 2/13/01 10:13 ST 14 300 723 7.9 4.1 <0.05 1.2 0.979 0.19 230 24 <1 26 28 4.3 28 <2 60 210
BCF04 2/14/01 12:13 SF <1 <8 8.2 <2 4.3 <2 <10
BCF04 2/14/01 14:13 ST 17 51 1640 8.2 3.7 <0.05 0.43 0.612 0.112 35 <10 <1 <8 11 <2 8 <2 15 435
BCF04 2/16/01 1:00 SF <1 <8 8.2 <2 5.1 <2 <10
BCF04 2/20/01 12:20 ST 10 9.7 1540 8.2 1.1 <0.05 0.33 0.214 <10 <10 <1 <8 6.2 <2 4.2 <2 <10 432
BCF04 2/21/01 7:22 SF <1 <8 5.7 <2 <4 <2 <10
BCF04 2/25/01 15:45 ST 5 273 472 7.8 2.5 <0.05 1.2 1.01 270 26 <1 29 21 3.9 23 <2 46 100
BCF04 2/25/01 16:33 SF <1 <8 7.8 <2 <4 <2 <10
BCF04 2/25/01 18:14 ST 14 462 418 7.6 2 <0.05 1.3 1.13 430 42 <1 33 25 5 25 <2 61 115
BCF04 2/26/01 20:14 SF <1 <8 6.3 <2 <4 <2 <10
BCF04 2/27/01 22:14 ST 29 109 916 8.1 3.4 <0.05 0.71 0.734 72 <10 <1 10 12 <2 10 <2 19 240
BCF04 3/1/01 7:17 SF <1 <8 7.1 <2 5 <2 <10
BCF04 3/6/01 3:40 ST 5 120 1330 7.5 2.7 <0.05 0.94 0.643 0.071 170 20 <1 17 16 3.7 15 <2 44 335
BCF04 3/6/01 4:40 SF <1 <8 4.8 <2 4.4 <2 <10
BCF04 3/6/01 6:40 ST 7 140 676 7.7 1.7 <0.05 0.91 0.612 0.081 120 <10 1 19 17 3 15 <2 37
BCF04 3/6/01 18:40 SF <1 <8 5.6 <2 <4 <2 <10
BCF04 3/6/01 20:40 ST 14 13 1700 8.2 0.73 <0.05 0.61 0.214 0.067 21 <10 <1 <8 8 <2 5.6 <2 10 478
BCF04 3/7/01 22:40 SF <1 <8 5.7 <2 4 <2 <10
BCF04 3/8/01 0:40 ST 27 14 2230 8.3 1.2 <0.05 0.56 0.153 0.046 18 <10 <1 <8 6.3 <2 4.8 <2 11 575
BCF04 3/10/01 4:40 SF <1 8.7 3.6 <2 <4 <2 <10
BCF04 4/12/01 0:00 DT 24 21 1720 8.1 1.5 <0.05 0.62 0.398 0.067 30 <10 466
BCF04 4/13/01 0:00
BCF04 6/28/01 0:00 DT 1 69 2900 7.9 2.6 <0.05 0.67 0.826 0.143 160 18

SAMPLES

Bonita Canyon Wash 

Appendix K-6

0015213



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

BRCF09 5/15/01 0:00 DT 1 3.7 6910 7.8 <0.44 <0.05 0.74 <0.061 <10 <10
BRCF09 5/16/01 8:47 DT 1 1.5 8450 8.1 <0.44 <0.05 0.76 <0.061 <10 <10
BRCF09 5/17/01 9:01 DT 1 1.9 8020 8.2 <0.44 <0.05 1.1 0.214 <10 <10
BRCF09 5/18/01 0:00 DT 1 2.7 5960 8.5 <0.44 <0.05 1.1 0.122 10 <10
BRCF09 5/19/01 9:50 DT 1 2.9 5730 8.3 <0.44 <0.05 2.9 0.52 17 10
BRCF09 5/19/01 10:00 DT 1 3.4 5450 8.4 <0.44 <0.05 1.3 0.337 16 12
BRCF09 5/21/01 9:14 DT 1 2.9 5240 8.2 <0.44 <0.05 1.4 0.184 17 <10
BRCF09 5/22/01 0:00 DT 1 3.4 4410 8.1 <0.44 <0.05 1.1 <0.061 10 <10

SAMPLES

Barranca Channel

Appendix K-7

0015214



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

CICF25 7/7/00 10:35 DT 1 30 1520 9.1 32 0.234 3.3 1.96 0.383 32 12
CICF25 7/7/00 10:35 DF
CICF25 7/20/00 10:45 DT 1 23 1940 8.7 88 0.094 2.6 3.18 0.916 24 9
CICF25 8/9/00 8:15 DT 24 58 1970 8 170 10.5 9 7.65 2.61 160 30
CICF25 8/10/00 7:15
CICF25 8/24/00 10:00 DT 24 17 1960 8.3 84 0.238 2.9 7.96 1.92 <10 <10
CICF25 8/25/00 9:00
CICF25 9/5/00 14:02 DT 24 20 1930 8.1 57 0.148 5.6 4.28 0.732 220 22
CICF25 9/6/00 13:02
CICF25 9/19/00 8:04 DT 24 78 2040 8.4 35 <0.05 3.49 3.98 0.749 140 28
CICF25 9/20/00 7:04
CICF25 10/3/00 9:14 DT 24 35 1460 8.4 57 0.179 1.8 2.88 0.892 120 11
CICF25 10/4/00 8:14
CICF25 10/17/00 11:22 DT 24 132 1830 8.2 66 0.282 3.9 3.06 0.57 170 26
CICF25 10/18/00 10:22
CICF25 11/2/00 10:30 DT 24 24 1940 8.2 150 3.35 4.5 6.12 0.934 <10 <10
CICF25 11/3/00 9:30
CICF25 11/30/00 9:48 DT 24 26 1930 8.1 120 1.73 2.3 5.81 1.82 12 <10
CICF25 12/1/00 8:48
CICF25 12/14/00 8:16 DT 24 13 1860 8.6 150 0.825 2.1 5.2 1.04 17 <10
CICF25 12/15/00 7:16
CICF25 12/21/00 10:22 DT 24 167 1960 8 180 8.34 10 1.25 3.21 210 34
CICF25 12/22/00 9:22
CICF25 1/2/01 8:15 DT 24 24 1880 8.1 120 <0.05 1.7 4.59 1.49 25 <10
CICF25 1/3/01 7:15
CICF25 2/1/01 9:45 DT 24 2 2210 8.1 100 <0.05 0.24 0.918 0.256 <10 <10 320
CICF25 2/2/01 8:45
CICF25 2/14/01 0:00 ST 24 126 1140 7.8 88 0.685 3.9 7.34 1.86 93 14 355
CICF25 2/15/01 0:00
CICF25 3/13/01 8:45 DT 24 19 1810 8 150 3.21 4.7 2.72 0.74 15 <10 528
CICF25 3/14/01 7:45
CICF25 3/27/01 8:24 DT 24 12 1860 7.9 220 0.425 2.8 8.26 2.37 21 <10 576
CICF25 3/28/01 7:24
CICF25 4/12/01 9:15 DT 24 12 1810 7.9 190 6.26 8.6 6.12 2.04 13 <10 520
CICF25 4/13/01 8:15
CICF25 4/18/01 8:35 DT 24 3.4 1900 9.2 190 <0.05 3.2 2.05 0.562 <10 <10 584
CICF25 4/19/01 7:35
CICF25 4/25/01 7:45 DT 24 55 2070 8.3 290 17.2 23 10.7 5.59 61 12 594
CICF25 4/26/01 6:45
CICF25 5/1/01 15:25 DT 1 13 2100 7.4 220 21.2 30 10.1 10 <10
CICF25 5/15/01 10:00 DT 6 94 1540 8.6 180 1.63 6.9 7.04 86 13
CICF25 5/15/01 15:00 1.76
CICF25 5/15/01 16:00 DT 6 151 1600 8.7 180 <0.05 3.6 5.81 134 15

SAMPLES

Central Irvine Channel 

Appendix K-8
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

Central Irvine Channel 
CICF25 5/15/01 21:00 1.77
CICF25 5/16/01 22:00 DT 6 67 1630 8.1 160 0.924 3.9 7.96 44 <10
CICF25 5/16/01 3:00 3.57
CICF25 5/16/01 4:00 DT 6 121 1870 7.9 240 16.3 21 14.4 150 21
CICF25 5/16/01 9:00 3.73
CICF25 5/16/01 10:00 DT 6 54 1660 8.6 230 9.29 17 7.04 1.85 51 11
CICF25 5/16/01 15:00
CICF25 5/16/01 22:00 DT 6 23 1900 7.9 300 10.5 20 11.6 3.05 18 <10
CICF25 5/17/01 3:00
CICF25 5/16/01 16:00 DT 6 49 1890 8.6 250 7.28 14 6.12 1.34 45 12
CICF25 5/16/01 21:00
CICF25 5/17/01 4:00 DT 6 23 1980 7.9 260 14.6 24 13.2 3.89 21 <10
CICF25 5/17/01 9:00
CICF25 5/17/01 10:00 DT 6 105 1660 9.1 140 1.06 5.4 4.9 0.799 140 32
CICF25 5/17/01 15:00
CICF25 5/17/01 16:00 DT 6 21 1470 9.3 160 0.243 4.2 2.66 0.575 37 <10
CICF25 5/17/01 21:00
CICF25 5/17/01 22:00 DT 2 200 2.49 4.6 6.43 1.6
CICF25 5/17/01 23:00
CICF25 5/18/01 0:00 DT 8 16 1880 8.2 180 3.21 6.1 7.65 2.2 25 <10
CICF25 5/18/01 7:00
CICF25 5/18/01 8:00 DT 2 250 8.14 20 15.9 3.67
CICF25 5/18/01 9:00
CICF25 5/18/01 10:00 DT 24 15 1690 8.4 160 0.435 5.3 5.81 1.38 22 <10
CICF25 5/19/01 9:00
CICF25 5/19/01 10:00 DT 6 92 1800 8.9 110 0.059 3.5 5.81 0.686 150 29
CICF25 5/19/01 15:00
CICF25 5/19/01 16:00 DT 6 103 1860 8.2 220 0.149 5.8 7.96 0.921 150 31
CICF25 5/19/01 21:00
CICF25 5/19/01 22:00 DT 6 23 1690 7.7 180 <0.05 2.8 9.18 2.06 27 <10
CICF25 5/20/01 3:00
CICF25 5/20/01 4:00 DT 6 18 1870 8 160 <0.05 2.5 8.57 2.37 25 <10
CICF25 5/20/01 9:00
CICF25 5/20/01 10:00 DT 6 15 1670 8.5 180 <0.05 4 4.28 0.913 20 <10
CICF25 5/20/01 15:00
CICF25 5/20/01 16:00 DT 6 14 1820 8.7 220 0.054 3.4 2.08 0.375 21 <10
CICF25 5/20/01 21:00
CICF25 5/20/01 22:00 DT 6 6.3 1810 9 170 <0.05 3 6.43 1.96 11 <10

Appendix K-9

0015216



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

Central Irvine Channel 
CICF25 5/21/01 3:00
CICF25 5/21/01 4:00 DT 6 7.3 1790 8.2 130 <0.05 3.3 7.65 2.43 14 <10
CICF25 5/21/01 9:00
CICF25 5/21/01 10:00 DT 6 14 1700 8.9 110 <0.05 2.4 3.37 0.796 24 <10
CICF25 5/21/01 15:00
CICF25 5/21/01 16:00 DT 6 8.4 1710 9.2 140 <0.05 <0.2 1.62 0.305 12 <10
CICF25 5/21/01 21:00
CICF25 5/21/01 22:00 DT 6 8.5 1610 8.2 110 <0.05 0.48 5.51 1.53 11 <10
CICF25 5/22/01 3:00
CICF25 5/22/01 4:00 DT 6 12 1540 8.1 70 <0.05 <0.2 6.12 0.03 18 <10
CICF25 5/22/01 9:00
CICF25 5/22/01 10:00 DT 6 73 1560 8.9 70 0.12 <0.2 3.98 0.59 110 26
CICF25 5/22/01 15:00
CICF25 5/22/01 15:00
CICF25 5/22/01 16:00 DT 6 21 1690 8.8 180 0.982 4 2.63 0.582 33 10
CICF25 5/22/01 21:00
CICF25 5/22/01 22:00 DT 6 10 1610 7.8 150 1.3 <0.2 6.12 1.68 14 <10
CICF25 5/23/01 3:00
CICF25 5/23/01 4:00 DT 6 12 1630 7.9 140 0.671 3 7.04 2.32 13 <10
CICF25 5/23/01 9:00
CICF25 5/30/01 8:35 DT 24 110 1650 7.7 120 5.55 12 13.5 1.81 600 130 708
CICF25 5/31/01 7:35
CICF25 6/20/01 9:55 DT 24 23 2070 8.3 280 0.095 3.2 10.4 3.37 26 <10 720
CICF25 6/21/01 8:55
CICF25 6/28/01 0:00 DT 1 31 1780 8.8 110 0.168 3.4 4.9 1.6 30 <10

Appendix K-10
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

CMCG02 7/7/00 11:30 DT 1 27 830 9.5 <0.44 0.133 2.8 1.44 0.293 22 16 <1 <8 11 2.3 4.5 <2 24 440
CMCG02 7/7/00 11:30 DF <1 <8 2.2 4.8 <2 24 0
CMCG02 7/13/00 9:00 DT 1 7.2 845 8.7 <0.44 0.086 1.6 7.04 0.426 13 10 <1 <8 28 5 6.2 <2 79 338
CMCG02 7/13/00 9:00 DF <1 <8 6 2.1 5 <2 46
CMCG02 7/19/00 12:30 DT 1 7.6 765 9.4 0.58 <0.05 1.6 1.78 0.688 <10 <1 <1 <8 16 3.4 4.6 <2 40 414
CMCG02 7/19/00 12:30 DF <1 <8 13 2.9 4.7 <2 31
CMCG02 7/26/00 12:45 DT 1 4 1120 8.4 1.1 0.356 14 309 0.691 <10 <1 <1 <8 13 <2 <4 <2 41
CMCG02 7/26/00 12:45 DF <1 <8 10 <2 5.3 <2 20
CMCG02 8/4/00 13:30 DT 1 4.9 770 9.6 0.44 0.103 2.1 1.29 0.295 22 18 <1 <8 24 2.8 5 <2 41
CMCG02 8/4/00 13:30 DF 1 <1 <8 14 <2 4.3 <2 19
CMCG02 8/9/00 11:43 DT 24 4.7 845 8.4 66 <0.05 1.5 0.581 0.93 10 8 <1 <8 33 <2 5.1 <2 29
CMCG02 8/10/00 10:43 DF <1 <8 16 <2 4.3 <2 22
CMCG02 8/17/00 8:31 DT 1 11 1060 7.7 1.2 0.137 1.4 1.25 0.277 20 12 <1 <8 11 2.5 <4 <2 42 412
CMCG02 8/17/00 8:31 DF <1 <8 5.7 <2 <4 <2 18
CMCG02 8/24/00 12:32 DT 24 4.4 1040 7.6 1.2 0.134 1.1 1.9 0.6 <10 <10 <1 <8 15 <2 4.6 <2 32
CMCG02 8/25/00 11:32 DF <1 <8 12 3.5 4.4 <2 33
CMCG02 8/29/00 10:20 DT 24 14 870 8.2 0.51 0.263 4.3 2.26 0.521 31 18 <1 <8 30 4.2 7.3 <2 77 340
CMCG02 8/30/00 9:20 DF <1 <8 17 <2 7.2 <2 36
CMCG02 9/5/00 13:37 DT 24 21 1100 8.2 0.75 0.094 1.6 3.67 0.874 72 19 <1 <8 22 3.6 4.5 <2 58
CMCG02 9/6/00 12:37 DF <1 <8 13 <2 4.4 <2 30
CMCG02 9/12/00 8:57 DT 24 4.4 990 7.8 0.58 0.301 2.3 2.6 0.59 <10 <10 <1 <8 17 <2 6.4 <2 46
CMCG02 9/13/00 7:57 DF <1 <8 13 <2 6.2 <2 38
CMCG02 9/19/00 9:53 DT 24 6.4 940 8.3 1.5 0.134 4.07 2.97 0.536 18 10 <1 <8 19 6.5 <4 <2 81
CMCG02 9/20/00 8:53 DF <1 <8 13 <2 <4 <2 32
CMCG02 9/26/00 10:57 DT 24 3 810 9.4 <0.44 <0.05 1.4 1.29 0.269 <10 <10 <1 <8 18 2.6 <4 <2 63
CMCG02 9/27/00 9:57 DF <1 <8 17 <2 4 <2 43
CMCG02 10/5/00 9:30 DT 24 4 790 8.8 3.7 0.112 1.5 1.59 0.261 12 <10 <1 <8 31 <2 <4 <2 41 312
CMCG02 10/6/00 8:30 DF <1 <8 23 <2 <4 <2 29
CMCG02 10/11/00 6:07 ST 5 15 845 6.9 16 2.45 64 5.51 0.709 170 115 1.9 14 120 25 39 <2 940 248
CMCG02 10/11/00 11:07 SF <1 10 23 3.1 33 <2 560
CMCG02 10/11/00 9:07 ST 12 10 490 6.9 15 0.461 6.6 4.59 0.993 42 30 <1 <8 82 11 22 <2 310 136
CMCG02 10/11/00 21:07 SF <1 <8 55 2.4 20 <2 210
CMCG02 10/11/00 23:07 ST 44 6 825 7.8 0.65 <0.05 1.6 0.581 0.405 <10 <10 <1 <8 24 2.2 5.1 <2 79 195
CMCG02 10/15/00 7:07 SF <1 <8 18 <2 4.6 <2 50
CMCG02 10/17/00 8:40 DT 24 5.9 815 8.6 0.68 <0.05 1.6 1.16 0.169 <10 <10 <1 <8 24 <2 <4 <2 27
CMCG02 10/18/00 7:40 DF <1 12 22 <2 <4 2.6 21
CMCG02 10/26/00 3:25 ST 4 85 380 7.1 9.3 0.568 5 2.23 0.128 280 140
CMCG02 10/26/00 4:10
CMCG02 10/27/00 6:10 ST 11 24 210 7 5.9 0.205 2.2 1.62 0.361 43 20 <1 9.8 33 11 6.9 2.8 200 52
CMCG02 10/28/00 10:10 SF <1 <8 21 <2 5.8 2.5 120
CMCG02 10/28/00 12:10 ST 2 <1 14 49 31 11 <2 320 64
CMCG02 10/28/00 12:10 SF <1 11 25 3.3 6.9 <2 130

SAMPLES

Costa Mesa Channel 
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

Costa Mesa Channel 
CMCG02 10/29/00 10:10 ST 5 5.1 655 8.5 1.1 <0.05 0.97 1.38 0.212 <10 <10
CMCG02 10/29/00 18:10 SF
CMCG02 10/29/00 20:10 ST 4 17 255 7.4 2.8 0.057 0.87 1.38 0.349 16 10 <1 8.9 24 5.4 <4 <2 81 56
CMCG02 10/30/00 4:10 SF <1 9.4 17 <2 <4 <2 51
CMCG02 11/8/00 11:00 DT 1 78 785 8.2 <0.44 <0.05 3.3 3.37 0.288 270 78 <1 <8 75 18 5.5 <2 230
CMCG02 11/8/00 11:00 DF <1 <8 12 <2 <4 <2 31
CMCG02 11/16/00 11:00 DT 1 20 865 8.4 4.1 0.088 2.1 2.48 0.452 58 23 <1 <8 18 <2 <4 <2 38
CMCG02 11/16/00 11:00 DF <1 <8 7.6 <2 <4 <2 26
CMCG02 11/30/00 9:11 DT 24 4.1 865 8.7 2.2 0.171 1 0.857 0.16 <10 <10 <1 <8 31 <2 7 <2 39 382
CMCG02 12/1/00 8:11 DF <1 <8 14 <2 <4 <2 20
CMCG02 12/8/00 12:00 DT 1 14 705 8.8 53 0.225 1 1.56 0.128 15 13 <1 <8 26 5.3 14 <2 63
CMCG02 12/8/00 12:00 DF <1 <8 12 <2 5.8 <2 26
CMCG02 12/14/00 10:00 DT 24 4.5 825 8.6 4.6 0.167 1.4 1.41 0.368 <10 <10 <1 <8 17 <2 <4 <2 46 396
CMCG02 12/15/00 9:00 DF <1 <8 15 <2 <4 <2 32
CMCG02 12/22/00 12:20 DT 1 7.6 815 8.8 4.4 0.12 3.8 1.96 0.257 14 <10 <1 <8 26 8.5 <4 <2 100
CMCG02 12/22/00 12:20 DF <1 <8 9.2 <2 <4 <2 25
CMCG02 12/26/00 10:30 DT 24 8.1 610 8.1 2.2 <0.05 0.84 0.643 0.093 16 <10 <1 <8 12 2 <4 <2 52
CMCG02 12/27/00 9:30 DF <1 <8 7.1 <2 <4 <2 26
CMCG02 1/2/01 9:15 DT 24 3.3 925 7.6 2.2 0.244 2.1 0.949 0.23 <10 <10 <1 <8 13 <2 <4 <2 36
CMCG02 1/3/01 8:15 DF <1 <8 11 <2 <4 <2 30
CMCG02 1/8/01 11:10 ST 4 230 690 6.7 26 4.24 21 9.18 0.906 500 230 6.4 39 370 140 66 12 2700 120
CMCG02 1/8/01 11:55
CMCG02 1/9/01 7:54 ST 17 50 690 7.7 7.7 0.133 3 1.04 0.41 29 <10 <1 <8 2.1 3.4 <4 <2 65 140
CMCG02 1/10/01 15:54 SF <1 <8 17 <2 <4 <2 42
CMCG02 1/10/01 17:54 ST 22 32 160 7 3.3 0.289 1.3 1.96 0.4 33 14 <1 <8 20 6.7 <4 <2 84 168
CMCG02 1/12/01 11:54 SF <1 <8 13 <2 <4 <2 40
CMCG02 1/17/01 9:09 DT 24 17 3120 8.2 53 <0.05 1.2 0.704 0.16 25 <10 <1 <8 9.8 <2 <4 <2 16
CMCG02 1/18/01 8:09 DF <1 <8 7.7 <2 <4 <2 11 180
CMCG02 1/24/01 7:32 ST 5 72 175 6.9 7 1.12 3.4 1.84 0.361 150 58 <1 <8 55 25 8.2 <2 280 50
CMCG02 1/24/01 8:32 SF <1 <8 20 <2 4 <2 78
CMCG02 1/24/01 10:32 ST 1 280 0.546 3.2 1.5
CMCG02 1/25/01 9:12 ST 11 7 865 7.4 5.3 2.08 3.1 3.67 0.881 <10 <10 <1 <8 20 <2 4.3 <2 38 244
CMCG02 1/26/01 5:12 SF <1 <8 15 <2 <4 <2 27
CMCG02 1/26/01 7:12 ST 9 27 185 7.5 4.2 0.34 1.3 1.32 0.324 25 <10 <1 <8 20 8.6 5.4 <2 93 60
CMCG02 1/26/01 23:12 SF <1 <8 12 <2 <4 <2 48
CMCG02 1/27/01 1:12 ST 16 7.8 810 8.4 6.6 0.135 1.1 1.1 0.304 <10 <10 <1 <8 15 <2 4.2 <2 57 240
CMCG02 1/28/01 7:12 SF <1 <8 12 <2 5.6 <2 41
CMCG02 2/1/01 10:20 DT 24 4.7 1060 8.6 14 2.11 3.2 1.59 0.427 <10 <10 <1 <8 20 2 <4 <2 29 262
CMCG02 2/2/01 9:20 DF <1 <8 17 <2 <4 <2 21
CMCG02 2/5/01 7:09 DT 24 2.2 976 8.9 2.2 0.054 6 0.826 0.174 <10 <10 <1 <8 15 <2 <4 <2 26 370
CMCG02 2/5/01 9:09
CMCG02 2/6/01 7:09 DF 24 <1 <8 15 <2 <4 <2 23
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

Costa Mesa Channel 
CMCG02 2/6/01 9:09
CMCG02 2/14/01 0:00 ST 24 16 1260 8.4 7.6 <0.05 2.6 0.796 0.161 <10 <10 <1 <8 15 <2 <4 <2 37 290
CMCG02 2/15/01 0:00 SF <1 <8 13 <2 4 <2 28
CMCG02 2/22/01 10:35 DT 24 9.4 1350 8.3 2.4 <0.05 1 0.857 0.141 <10 <10 <1 <8 24 2.4 <4 <2 130 374
CMCG02 2/23/01 9:35 DF <1 <8 28 <2 <4 <2 55
CMCG02 3/7/01 0:00 ST 5 30 93 5.6 2.1 0.19 1.2 1.07 0.181 58 21 <1 <8 21 12 <4 <2 110 25
CMCG02 3/7/01 0:00 SF <1 <8 9.1 <2 <4 <2 28
CMCG02 3/9/01 0:00 ST 2.4 1580 8.1 6.6 <0.05 2.1 0.275 0.055 <10 <10 1.4 <8 10 4.5 <4 <2 29 404
CMCG02 3/9/01 0:00 SF 1.2 <8 7.7 3.7 <4 <2 23
CMCG02 3/13/01 0:00 DT 24 2.4 1360 9.1 1.9 <0.05 1 0.184 0.011 15 <10 <1 <8 11 <2 <4 <2 22 312
CMCG02 3/14/01 0:00 DF <1 <8 9.8 <2 <4 <2 <10
CMCG02 3/20/01 9:55 DT 24 15 1060 8.9 1.5 0.069 3.3 0.643 0.062 45 14 <1 <8 13 2.1 <4 <2 30 335
CMCG02 3/21/01 8:55 <1 <8 9.6 <2 <4 <2 12
CMCG02 3/27/01 10:25 DT 24 2.5 1270 8.5 1.5 <0.05 1.1 0.306 0.069 <10 <10 <1 <8 11 <2 4.9 <2 23 358
CMCG02 3/28/01 9:25 DF <1 <8 9 <2 4.1 <2 19
CMCG02 4/3/01 0:00 DT 24 5.1 1370 8.4 1.3 0.095 1.5 0.367 0.051 15 <10 <1 <8 11 <2 <4 <2 24 348
CMCG02 4/4/01 0:00 DF <1 <8 9.5 <2 <4 <2 13
CMCG02 4/12/01 11:00 DT 24 1.9 2730 8.3 12 <0.05 13 0.275 0.035 <10 <10 <1 <8 17 <2 <4 <2 18 614
CMCG02 4/13/01 10:00 DF <1 <8 15 <2 <4 <2 19
CMCG02 4/18/01 10:05 DT 24 6.3 1240 8.9 <0.44 0.083 1.4 0.398 0.06 23 11 <1 <8 16 2.1 <4 <2 31 340
CMCG02 4/19/01 9:05 DF <1 <8 13 <2 <4 <2 18
CMCG02 4/25/01 9:45 DT 24 3.3 1420 8.6 2.8 <0.05 4.7 0.765 0.142 <10 <10 <1 <8 16 2.6 <4 <2 44 386
CMCG02 4/26/01 8:45 DF <1 <8 14 2.1 <4 <2 33
CMCG02 5/2/01 10:45 DT 24 3.1 1400 8.7 0.66 <0.05 1.4 0.796 0.258 <10 <10 <1 <8 9.5 <2 <4 <2 21
CMCG02 5/2/01 10:45 DT 24 3.1 1400 8.7 0.66 <0.05 1.4 0.796 0.258 <10 <10 <1 <8 9.5 <2 <4 <2 21 356
CMCG02 5/2/01 9:45 DF <1 <8 12 <2 <4 <2 32
CMCG02 5/3/01 9:45
CMCG02 5/24/01 9:06 DT 24 3 2080 8.1 13 0.137 3 1.07 0.273 <10 <10 <1 <8 18 <2 <4 <2 33 500
CMCG02 5/25/01 8:06 DF <1 <8 14 <2 <4 <2 21
CMCG02 5/30/01 10:35 DT 24 11 1330 8.5 2.3 0.167 22 0.826 0.097 39 17 <1 28 4.5 <2 36 <2 44 672
CMCG02 5/31/01 9:35 DF <1 <8 22 <2 <4 <2 35
CMCG02 6/7/01 0:00 DT 24 4.2 1170 8.8 <0.44 <0.05 1.6 0.49 0.088 <10 <10 <1 <8 79 3.2 <4 <2 58 494
CMCG02 6/8/01 0:00 DF <1 <8 23 <2 <4 <2 18
CMCG02 6/14/01 10:13 DT 24 6.1 1160 8.5 0.94 <0.05 1.5 1.41 0.262 12 <10 <1 <8 38 2.1 5 <2 36 384
CMCG02 6/15/01 9:13 <1 <8 34 <2 4.9 <2 21
CMCG02 6/20/01 10:35 DT 24 4.3 1080 8.4 <0.44 <0.05 1.9 1.32 0.368 <10 <10 <1 <8 42 3 4.7 <2 49 390
CMCG02 6/21/01 9:35 DF <1 <8 23 <2 5.3 <2 25
CMCG02 6/28/01 0:00 DT 1 37 914 8.7 <0.44 0.066 3 2.54 0.435 110 58
CMCG02 6/28/01 0:00 DF <1 <8 10 <2 5.5 <2 29

Appendix K-13

0015220



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

CSCS03 7/20/00 12:30 DT 1 1.5 2690 8 48 <0.05 0.62 <0.061 0.01 <10 <1
CSCS03 8/9/00 9:02 DT 24 26 2420 8.5 30 0.233 2 0.673 84 16
CSCS03 8/10/00 8:02
CSCS03 8/24/00 10:43 DT 24 13 2730 8.3 62 <0.05 0.72 0.367 0.57 43 10
CSCS03 8/25/00 9:43
CSCS03 5/1/01 15:45 DT 1 1.4 2560 8.6 79 <0.05 0.65 0.141 <10 <10
CSCS03 5/15/01 10:00 DT 24 1.7 2540 8.3 79 <0.05 0.89 0.275 <10 <10
CSCS03 5/16/01 9:00
CSCS03 5/16/01 10:00 DT 24 2.2 2590 8.3 79 <0.05 0.98 0.306 <10 <10
CSCS03 5/17/01 9:00
CSCS03 5/17/01 10:00 DT 24 2.3 2650 8.4 75 <0.05 1.1 0.214 <10 <10
CSCS03 5/18/01 9:00
CSCS03 5/18/01 10:00 DT 24 2.8 2540 8.4 48 <0.05 0.62 0.367 <10 <10
CSCS03 5/19/01 9:00
CSCS03 5/20/01 10:00 DT 11 2.4 2570 8.5 79 <0.05 0.81 0.0918 <10 <10
CSCS03 5/20/01 20:00
CSCS03 5/21/01 10:00 DT 24 3.3 2610 8.3 79 <0.05 0.67 0.306 <10 <10
CSCS03 5/22/01 9:00
CSCS03 5/22/01 10:00 DT 1 2.4 2510 8.4 75 <0.05 0.74 0.398 <10 <10

SAMPLES

Como Storm Channel
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

DSBRCP 7/7/00 11:00 DT 1 5 825 8.4 2.1 <0.05 0.25 0.398 0.06 <10 <1
DSBRCP 7/7/00 11:00 DF
DSBRCP 7/21/00 8:30 DT 1 0.72 905 8.3 2.6 <0.05 0.25 0.177 <10 <1
DSBRCP 8/2/00 12:30 DT 1 0.5 985 8.3 5.4 <0.05 <0.2 0.367 <10 <5
DSBRCP 5/1/01 15:20 DT 1 1.6 804 8.5 <0.44 <0.05 0.25 0.0949 <10 <10
DSBRCP 5/15/01 10:00 DT 24 1.3 796 8.5 3.2 <0.05 0.32 0.184 <10 <10
DSBRCP 5/16/01 9:00
DSBRCP 5/16/01 10:00 DT 24 1 785 8.5 2.9 <0.05 0.32 0.153 <10 <10
DSBRCP 5/17/01 9:00
DSBRCP 5/17/01 9:00
DSBRCP 5/17/01 10:00 DT 24 2.4 782 8.6 2.7 <0.05 0.23 0.122 <10 <10
DSBRCP 5/18/01 9:00
DSBRCP 5/18/01 10:00 DT 24 5.3 884 8.3 3.9 <0.05 7.4 0.52 17 10
DSBRCP 5/19/01 9:00
DSBRCP 5/19/01 10:00 DT 24 2.9 814 8.4 2.9 <0.05 0.28 0.184 <10 <10
DSBRCP 5/20/01 9:00
DSBRCP 5/20/01 10:00 DT 24 1.5 790 8.3 2.8 <0.05 0.65 0.184 <10 <10
DSBRCP 5/21/01 9:00
DSBRCP 5/21/01 10:00 DT 24 1.4 786 8.4 2.8 <0.05 <0.2 0.153 <10 <10
DSBRCP 5/22/01 9:00
DSBRCP 5/22/01 10:00 DT 24 0.7 774 8.5 2.5 <0.05 0.36 0.214 <10 <10
DSBRCP 5/23/01 9:00

SAMPLES

65" RCP d/s Bryan Avenue
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

F06P06 7/25/00 13:45 DT 1 22 4880 8.2 120 <0.05 1.2 2.23 0.516 19 11
F06P06 8/2/00 13:30 DT 1 20 6120 8.3 130 <0.05 0.86 0.337 34 14
F06P06 5/1/01 16:35 DT 1 6.5 6450 7.8 75 <0.05 0.6 0.367 <10 <10
F06P06 5/15/01 10:00 DT 24 16 5500 8.3 88 <0.05 1.2 0.275 19 <10
F06P06 5/16/01 9:00
F06P06 5/16/01 10:00 DT 24 34 5130 8.4 88 <0.05 1.4 0.245 54 <10
F06P06 5/17/01 9:00
F06P06 5/17/01 10:00 DT 24 17 5620 8.3 88 <0.05 0.92 0.275 20 <10
F06P06 5/18/01 9:00
F06P06 5/18/01 10:00 DT 24 122 5370 8 84 <0.05 1.3 0.275 120 10
F06P06 5/19/01 9:00
F06P06 5/19/01 10:00 DT 24 16 5320 8.1 84 <0.05 1.3 0.428 23 <10
F06P06 5/20/01 9:00
F06P06 5/20/01 10:00 DT 24 12 5380 8.3 84 <0.05 1.3 0.49 21 <10
F06P06 5/21/01 9:00
F06P06 5/21/01 10:00 DT 24 15 4880 8.2 75 <0.05 0.89 0.459 18 <10
F06P06 5/22/01 9:00
F06P06 5/22/01 10:00 DT 24 17 5120 8.2 75 <0.05 4 0.398 22 <10
F06P06 5/23/01 9:00

SAMPLES

Construction Circle Drain
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

F06P07 5/1/01 15:35 DT 1 2.2 2370 7.9 97 <0.05 1.5 1.38 <10 <10
F06P07 5/15/01 0:00 DT 1 3.8 1520 7.9 62 <0.05 1.9 1.38 <10 <10
F06P07 5/16/01 9:18 DT 1 8.8 1320 8 39 <0.05 2.7 1.96 <10 <10
F06P07 5/17/01 9:40 DT 1 5.6 1840 7.9 70 <0.05 2.3 1.68 <10 <10
F06P07 5/18/01 10:15 DT 1 36 1110 8.3 79 2.67 6.7 3.67 35 <10
F06P07 5/19/01 0:00 DT 1 3.1 1740 7.8 70 <0.05 1.7 1.07 <10 <10
F06P07 5/20/01 9:48 DT 1 3.4 2050 7.8 79 0.128 2.5 1.84 <10 <10
F06P07 5/21/01 9:45 DT 1 3.9 1690 8.1 53 <0.05 2.1 1.41 <10 <10
F06P07 5/22/01 0:00 DT 1 6.2 5450 8.3 40 <0.05 0.69 1.25 10 <10

SAMPLES

Lyon Storm Drain

Appendix K-17

0015224



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

F06P08 7/21/00 9:30 DT 1 0.5 3120 7.7 48 <0.05 0.55 0.523 <10 <1
F06P08 8/2/00 13:00 DT 1 0.8 3540 7.7 66 0.132 0.33 0.612 <10 5
F06P08 2/20/01 10:00 DT 23 0.6 3060 8.3 62 <0.05 0.48 0.49 <10 <10
F06P08 5/1/01 16:05 DT 1 0.3 3480 8 57 <0.05 0.63 0.337 <10 <10
F06P08 5/15/01 10:00 DT 24 1.3 3270 8.3 66 <0.05 0.52 0.581 <10 <10
F06P08 5/16/01 9:00
F06P08 5/16/01 10:00 DT 24 0.6 3240 8.1 66 <0.05 0.48 0.612 <10 <10
F06P08 5/17/01 9:00
F06P08 5/17/01 10:00 DT 24 0.75 3290 8 62 <0.05 0.47 0.306 <10 <10
F06P08 5/18/01 9:00
F06P08 5/18/01 10:00 DT 6 1.4 3340 8.2 57 0.37 1.9 0.704 <10 <10
F06P08 5/18/01 15:00
F06P08 5/21/01 9:00
F06P08 5/22/01 10:00 DT 24 0.75 3100 8.2 66 <0.05 0.58 0.643 <10 <10
F06P08 5/23/01 9:00

SAMPLES

F06P08 at Moulton Parkway

Appendix K-18

0015225



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

HINF28 7/20/00 11:05 DT 1 55 1600 8.5 43 0.107 3 3.34 0.925 63 16
HINF28 8/9/00 7:30 DT 24 28 1630 7.8 140 9.17 8.5 7.65 2.48 10 5
HINF28 8/10/00 6:30
HINF28 8/24/00 10:10 DT 24 19 1830 7.7 26 0.132 3.1 4.9 1.03 <10 <10
HINF28 8/25/00 9:10
HINF28 9/6/00 14:30 DT 1 76 1450 8.2 24 0.199 2 3.98 0.846 110 <10
HINF28 9/19/00 7:57 DT 24 314 2560 7.6 70 0.061 5.37 8.26 1.35 460 64
HINF28 9/20/00 6:57
HINF28 10/3/00 9:33 DT 24 180 1730 7.7 97 2.57 6 9.79 1.75 650 90
HINF28 10/4/00 8:33
HINF28 10/17/00 9:43 DT 24 357 1570 7.7 48 0.366 4.1 11.6 1.46 790 100
HINF28 10/18/00 8:43
HINF28 12/1/00 8:00 DT 1 35 1780 7.8 140 4.71 7.3 6.73 2.2 30 <10
HINF28 12/14/00 8:00 DT 24 54 1920 7.1 200 8.44 11 11.9 3.15 18 <10
HINF28 12/15/00 7:00
HINF28 12/27/00 7:45 DT 1 40 1680 7.8 260 9.92 13 13.5 4.1 47 <10
HINF28 1/18/01 6:45 DT 1 968 1130 8.1 15 0.18 4 7.04 0.404 1480 140
HINF28 2/14/01 0:00 ST 24 21 2450 8.1 75 1.2 3.9 5.2 1.75 <10 <10 955
HINF28 2/15/01 0:00
HINF28 3/27/01 8:06 DT 24 39 1630 6.7 290 2.87 6.2 17.7 5.52 48 <10 568
HINF28 3/28/01 7:06
HINF28 4/12/01 9:35 DT 24 133 1890 7.5 400 30.3 39 20.5 5.9 120 16 672
HINF28 4/13/01 9:15
HINF28 4/18/01 8:50 DT 24 24 1840 8.9 370 1.11 5.3 9.12 2.84 21 <10 680
HINF28 4/19/01 7:50
HINF28 4/25/01 8:15 DT 24 34 2280 7.3 530 34.8 49 19.3 5.7 23 <10 676
HINF28 4/26/01 7:15
HINF28 5/30/01 8:46 DT 24 18 2120 7.5 480 15.7 24 22 6.82 29 <10 924
HINF28 5/31/01 7:46
HINF28 6/20/01 10:20 DT 24 96 1900 7.9 260 1.34 5.8 9.18 2.5 110 17 706
HINF28 6/21/01 9:20
HINF28 6/28/01 0:00 DT 1 4.3 1350 8.8 40 <0.05 2.2 3.98 1.2 <10 <10

SAMPLES

Hines Nursery Channel 

Appendix K-19

0015226



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

LANF08 7/25/00 13:20 DT 1 6.5 4770 8.5 21 <0.05 1.3 0.734 0.136 <10 <1
LANF08 8/29/00 13:29 DT 24 15 7560 8.1 24 0.181 1.2 1.16 0.227 20 <10
LANF08 8/30/00 12:29
LANF08 9/7/00 10:19 DT 24 10 5880 8 21 0.241 1.1 1.22 0.174 17 <10
LANF08 9/8/00 9:19
LANF08 10/5/00 10:43 DT 24 18 5360 8.4 27 0.187 1.2 1.53 0.276 60 11
LANF08 10/6/00 9:43
LANF08 10/27/00 2:55 ST 5 65 3180 8 35 0.386 3.6 1.5 0.211 100 22 <1 11 43 8 8.1 <2 190 900
LANF08 10/27/00 3:55
LANF08 10/27/00 5:55 ST 8 120 935 7.5 7.4 0.218 2.2 1.65 0.157 190 34 3.1 14 52 23 14 <2 270 184
LANF08 10/27/00 19:55 SF <1 <8 14 3 6.1 <2 63
LANF08 10/27/00 21:55 ST 19 18 4730 7.9 23 0.226 1.7 0.887 0.157 25 <10 2.1 <8 12 2.2 <4 <2 55
LANF08 10/29/00 8:55 SF 1.2 8.1 9.2 <2 <4 <2 36
LANF08 10/29/00 11:55 ST 5 22 8120 8.3 33 0.184 2.6 0.765 0.157 25 <10 2.7 <8 14 2.7 <4 <2 58 1400
LANF08 10/29/00 19:55 SF 1.7 <8 12 <2 <4 <2 34
LANF08 10/29/00 21:55 ST 10 39 2910 7.8 7.9 0.189 0.99 0.887 0.146 61 11 <1 10 24 6 6.8 <2 94 384
LANF08 10/30/00 15:55 SF <1 8.4 11 <2 4.7 <2 39
LANF08 10/30/00 17:55 ST 6 20 5460 8.1 15 0.218 1.5 0.734 0.111 26 <10 740
LANF08 10/31/00 3:55 SF
LANF08 11/7/00 11:03 DT 24 11 6120 8.3 30 <0.05 0.84 0.643 0.103 11 <10
LANF08 11/8/00 10:03
LANF08 12/21/00 13:42 DT 24 28 6320 8.3 39 0.151 1.1 1.35 0.262 44 11
LANF08 12/22/00 12:42
LANF08 1/2/01 10:59 DT 24 0.5 5720 8 31 0.109 1.1 1.19 0.23 22 <10
LANF08 1/3/01 9:59
LANF08 1/8/01 12:57 ST 5 340 1790 7.1 26 2 9.1 4.9 0.159 700 120 3.7 26 150 42 22 <2 730 470
LANF08 1/8/01 13:57 SF <1 <8 16 <2 7.7 <2 110
LANF08 1/8/01 15:57 ST 5 120 745 7 8.4 1.43 3 1.5 0.132 210 48 2 15 73 23 20 <2 280 160
LANF08 1/8/01 23:57 SF <1 <8 17 <2 10 <2 68
LANF08 1/9/01 3:57 ST 19 15 4710 8 29 0.566 2.4 0.887 0.27 18 <10 <1 <8 20 <2 <4 <2 54 788
LANF08 1/10/01 15:57 SF <1 <8 14 <2 <4 <2 38
LANF08 1/10/01 17:57 ST 23 19 425 7.7 4.7 0.265 1.2 1.13 0.19 140 23 <1 <8 33 12 8.3 <2 120 440
LANF08 1/12/01 13:57 SF <1 <8 11 <2 <4 <2 28
LANF08 1/17/01 7:30 DT 24 5.7 6890 8.1 44 0.106 0.95 0.398 0.117 12 <10
LANF08 1/18/01 8:30
LANF08 1/24/01 3:06 SF <1 <8 21 <2 8.6 <2 59
LANF08 1/24/01 8:06 ST 5 137 2160 7.6 21 0.778 5.4 1.93 0.128 290 52 1.8 9.4 58 17 12 <2 260 482
LANF08 1/24/01 9:06 SF <1 <8 14 <2 6.2 <2 64
LANF08 1/24/01 11:06 ST 9 26 2200 7.7 8.3 0.583 1.7 0.765 0.147 24 <10 <1 <8 32 4.9 9.7 <2 92 276
LANF08 1/25/01 5:06 ST 14 8 5020 8.1 33 0.216 4.6 1.04 0.26 <10 <10 <1 <8 12 <2 10 <2 48 1220
LANF08 1/26/01 7:06 SF <1 <8 8.5 <2 9.9 <2 36
LANF08 1/26/01 9:06 ST 9 66 590 7.8 5.6 0.425 1.4 0.765 0.1 82 16 <1 <8 27 12 7.5 <2 120 136

SAMPLES

Lane Channel at Jamboree Blvd

Appendix K-20

0015227



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

Lane Channel at Jamboree Blvd
LANF08 1/27/01 1:06 SF <1 <8 8.5 <2 5.3 <2 33
LANF08 2/5/01 0:00 DT 24 2.8 6120 9.2 42 0.114 1.2 1.07 0.235 <10 <10 1990
LANF08 2/6/01 0:00
LANF08 3/13/01 9:25 DT 24 4.7 6170 8.3 44 <0.05 0.69 0.214 0.068 11 <10 1658
LANF08 3/14/01 8:25
LANF08 4/18/01 9:36 DT 24 4.6 5930 8.8 35 <0.05 0.79 0.536 0.114 20 <10 1564
LANF08 4/19/01 8:36
LANF08 5/2/01 9:00 DT 24 4.9 5400 8.3 41 <0.05 0.9 1.07 0.226 <10 <10 1480
LANF08 5/3/01 8:00
LANF08 5/15/01 10:00 DT 24 7.4 4140 8.4 32 <0.05 1.2 3.98 <10 <10
LANF08 5/15/01 16:00 SUB 18 8.3 3780 8.4 29 <0.05 1.3 5.2 <10 <10
LANF08 5/16/01 9:00
LANF08 5/16/01 9:00
LANF08 5/16/01 10:00 DT 24 5.1 5190 8.5 37 <0.05 1 1.74 <10 <10
LANF08 5/17/01 9:00
LANF08 5/17/01 10:00 DT 24 5.2 5370 8.6 35 0.07 0.92 1.35 0.294 <10 <10
LANF08 5/18/01 9:00
LANF08 5/18/01 10:00 DT 24 5 5430 8.4 37 <0.05 1.5 1.35 10 <10
LANF08 5/19/01 9:00
LANF08 5/19/01 10:00 DT 24 6.3 5610 8.4 35 <0.05 1.3 1.32 11 <10
LANF08 5/20/01 9:00
LANF08 5/20/01 10:00 DT 24 6.4 5240 7.9 34 <0.05 1.1 1.07 15 <10
LANF08 5/21/01 9:00
LANF08 5/21/01 10:00 DT 24 3.4 1740 7.9 70 0.907 3.3 2.69 <10 <10
LANF08 5/22/01 9:00
LANF08 5/22/01 10:00 DT 24 3.7 5070 8.4 38 <0.05 0.86 1.16 <10 <10
LANF08 5/23/01 9:00
LANF08 6/14/01 9:27 DT 24 12 4650 8.4 32 <0.05 0.91 2.42 0.544 17 <10 1456
LANF08 6/15/01 8:27

Appendix K-21

0015228



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

MIRF07 7/25/00 12:50 DT 1 9.1 1120 9.6 5.3 0.32 5.6 2.14 0.277 <10 <1
MIRF07 8/29/00 15:23 DT 24 16 1160 8.6 11 0.343 2.3 1.38 0.293 19 <10
MIRF07 8/30/00 14:23
MIRF07 9/7/00 11:00 DT 24 6.3 1360 8.3 7.9 0.2 1.9 1.16 0.118 24 11
MIRF07 9/8/00 10:00
MIRF07 10/17/00 10:52 DT 24 12 1290 8.4 9.6 <0.05 1.2 1.38 0.262 19 10
MIRF07 10/18/00 9:52
MIRF07 11/7/00 11:48 DT 24 4.1 1330 8.3 17 <0.05 2.3 0.643 0.096 <10 <10
MIRF07 11/8/00 10:48
MIRF07 12/21/00 11:49 DT 24 6 1250 8.6 15 0.102 1.4 1.16 0.217 20 <10
MIRF07 12/22/00 10:49
MIRF07 1/2/01 8:40 DT 24 1.7 1190 8.6 8 <0.05 1.5 0.367 0.077 <10 <10
MIRF08 1/3/01 7:40
MIRF07 2/5/01 0:00 DT 24 4.1 1070 8.6 23 <0.05 0.68 0.49 0.12 <10 <10 418
MIRF07 2/6/01 0:00
MIRF07 2/13/01 7:31 ST 16 25 751 8 11 0.064 2.3 1.22 0.286 21 <10 <1 <8 15 2.3 <4 <2 32 245
MIRF07 2/14/01 13:31 SF 1.1 <8 11 <2 10 <2 23
MIRF07 2/14/01 15:31 ST 12 20 1590 8.4 18 <0.05 3.4 0.643 0.143 17 <10 <1 <8 11 <2 4.3 <2 20 505
MIRF07 2/15/01 17:31 SF <1 <8 7.7 <2 <4 <2 13
MIRF07 2/20/01 13:47 ST 23 3.1 1400 8.6 9.1 <0.05 1.7 0.612 0.152 <10 <10 430
MIRF07 2/22/01 7:47 SF
MIRF07 2/23/01 7:47 ST 5 78 292 7.2 4.5 0.626 2.9 1.19 0.121 140 41 <1 <8 31 9.7 6.8 <2 180 45
MIRF07 2/23/01 8:47 SF <1 <8 17 <2 4.2 <2 35
MIRF07 2/23/01 10:47 ST 3 44 164 7.3 3.1 0.15 1.1 0.918 0.128 56 15 <1 <8 15 5.5 <4 <2 55 60
MIRF07 2/23/01 14:47 SF <1 <8 6.9 <2 <4 <2 11
MIRF07 2/24/01 12:47 ST 12 15 316 7.4 5.6 0.11 0.78 0.673 14 <10 <1 <8 11 2 <4 <2 40 90
MIRF07 2/25/01 10:47 SF <1 <8 9 <2 <4 <2 23
MIRF07 2/25/01 12:47 ST 9 44 157 7.3 2.4 0.082 0.81 1.13 60 <10 <1 <8 13 4.1 <4 <2 45 30
MIRF07 2/26/01 4:47 SF 1.8 <8 7.1 <2 <4 <2 14
MIRF07 2/26/01 6:47 ST 7 24 598 7.9 9.3 0.054 1.1 1.25 15 <10 <1 <8 21 3.3 <4 <2 33 170
MIRF07 2/26/01 21:47 SF <1 <8 16 <2 <4 <2 18
MIRF07 3/27/01 8:50 DT 24 3.2 1490 8.9 11 <0.05 3 0.428 0.095 14 <10 482
MIRF07 3/28/01 7:50
MIRF07 4/18/01 9:10 DT 24 2.2 1480 9.1 7.6 <0.05 2.4 0.465 0.09 <10 <10 480
MIRF07 4/19/01 8:10
MIRF07 5/15/01 10:00 DT 24 3.1 1320 9.3 9.3 0.358 3.7 1.01 <10 <10
MIRF07 5/16/01 9:00
MIRF07 5/16/01 10:00 DT 24 4.1 1250 9 12 <0.05 5.4 1.19 12 <10
MIRF07 5/17/01 9:00
MIRF07 5/17/01 10:00 DT 24 2.5 1170 9 13 <0.05 3 0.673 10 <10
MIRF07 5/18/01 9:00
MIRF07 5/18/01 10:00 DT 24 3.9 1120 8.8 8.1 <0.05 5.2 0.826 <10 <10

SAMPLES

El Modena Irvine Channel 

Appendix K-22

0015229



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

El Modena Irvine Channel 
MIRF07 5/19/01 9:00
MIRF07 5/19/01 10:00 DT 24 3 1300 8.9 4.7 <0.05 2.8 0.796 10 <10
MIRF07 5/20/01 9:00
MIRF07 5/20/01 10:00 DT 24 3.6 1220 9 2.5 <0.05 2.3 0.704 10 <10
MIRF07 5/21/01 9:00
MIRF07 5/21/01 10:00 DT 24 2.8 1220 9 3.4 <0.05 1.9 0.826 <10 <10
MIRF07 5/22/01 9:00
MIRF07 6/14/01 8:47 DT 24 26 1430 8.7 5.1 0.213 3.4 1.13 0.111 40 14 468
MIRF07 6/15/01 7:47

Appendix K-23

0015230



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

RCWF26 2/13/01 0:00 ST 1 1568 572 7.7 20 0.351 4.3 7.65 3380 260 5.6 43 47 39 31 <2 290 206
RCWF26 2/13/01 0:00 SF <1 <8 8.4 <2 4.4 <2 13
RCWF26 5/1/01 15:15 DT 1 30 1210 8.7 11 <0.05 1.8 1.68 51 <10
RCWF26 5/15/01 10:00 DT 24 154 1540 7.9 210 1.17 23 10.4 161 24
RCWF26 5/16/01 9:00
RCWF26 5/16/01 10:00 DT 24 131 1610 7.8 210 16.1 23 9.79 140 22
RCWF26 5/17/01 9:00
RCWF26 5/17/01 10:00 DT 24 322 1690 7.9 220 10.4 22 12.5 390 28
RCWF26 5/18/01 9:00
RCWF26 5/18/01 10:00 DT 24 147 1580 7.4 190 4.35 12 8.26 200 34
RCWF26 5/19/01 9:00
RCWF26 5/19/01 9:00
RCWF26 5/19/01 10:00 DT 24 156 1470 7.6 140 0.128 4.7 7.34 200 30
RCWF26 5/20/01 9:00
RCWF26 5/20/01 10:00 DT 24 110 1380 8.5 100 0.085 4.4 6.73 160 32
RCWF26 5/21/01 9:00
RCWF26 5/21/01 10:00 DT 24 234 1650 7.4 240 15.8 18 12.5 270 42
RCWF26 5/22/01 9:00
RCWF26 5/22/01 10:00 DT 16 372 1970 7.1 410 29.4 36 19 460 72
RCWF26 5/23/01 12:00

SAMPLES

Rattlesnake Canyon Wash

Appendix K-24
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

SADF01 7/19/00 12:00 DT 1 9.9 785 8.8 2.3 <0.05 0.31 0.269 0.044 18 8
SADF01 8/4/00 13:05 DT 1 8.4 1830 8.8 8.7 <0.05 0.77 0.459 0.015 19 8
SADF01 8/16/00 15:14 DT 24 10 2150 8 8.8 0.182 1.1 0.459 0.019 27 <10
SADF01 8/17/00 14:14
SADF01 8/29/00 11:09 DT 24 6.5 1780 8.2 10 0.059 0.64 0.428 0.028 <10 <10
SADF01 8/30/00 10:09
SADF01 9/12/00 9:22 DT 24 18 2140 8.1 10 <0.05 0.98 0.275 <0.01 31 <10
SADF01 9/13/00 8:22
SADF01 9/26/00 13:57 DT 24 2.9 2010 8.4 8.8 <0.05 1.1 0.49 0.046 <10 <10
SADF01 9/27/00 12:57
SADF01 10/5/00 10:06 DT 24 6.1 2340 8.3 14 <0.05 0.96 0.337 0.026 23 <10
SADF01 10/6/00 9:06
SADF01 10/27/00 2:57 ST 5 190 575 7.4 8.9 0.66 6.4 2.97 0.185 470 110 1.6 20 130 52 19 <2 600 160
SADF01 10/27/00 3:57 SF <1 8.4 15 2.1 10 <2 100
SADF01 10/27/00 5:57 ST 20 33 1050 7.9 13 0.161 1.6 1.19 0.181 54 13 <1 9.5 25 11 <4 <2 98 344
SADF01 10/28/00 19:57 SF <1 <8 10 <2 <4 <2 41
SADF01 10/28/00 21:57 ST 5 2.4 2040 8.1 17 <0.05 1 0.337 0.08 <10 <10 <1 <8 11 <2 <4 <2 37 740
SADF01 10/29/00 5:57 SF <1 <8 8.1 <2 <4 <2 31
SADF01 10/29/00 9:57 ST 5 3.6 2250 8.3 16 <0.05 0.7 0.266 <10 <10 <1 8.3 13 <2 <4 <2 28 800
SADF01 10/29/00 17:57 SF
SADF01 10/29/00 19:57 ST 7 60 520 7.5 6.2 0.15 1.3 1.22 0.12 72 24 <1 12 33 14 5.5 <2 110 160
SADF01 10/30/00 7:57 SF <1 9.7 14 <2 4 <2 39
SADF01 10/30/00 9:57 ST 12 5.6 1480 8 14 <0.05 0.54 0.367 0.123 <10 <10 <1 9.2 14 2.4 <4 <2 83 500
SADF01 10/31/00 7:57 SF <1 9.3 11 <2 <4 <2 38
SADF01 11/30/00 10:13 DT 24 2.7 2360 8.1 18 <0.05 0.5 0.184 0.026 <10 <10
SADF01 12/1/00 9:13
SADF01 12/14/00 11:00 DT 24 4 2290 8.5 24 <0.05 1 0.367 <0.01 32 10
SADF01 12/15/00 10:00
SADF01 12/26/00 9:15 DT 24 8 1810 8.3 21 <0.05 0.85 0.428 0.061 20 <10
SADF01 12/27/00 8:15
SADF01 1/8/01 13:25 ST 5 160 940 7 25 3.67 8.8 2.11 0.21 210 68 260
SADF01 1/8/01 14:25 SF <1 <8 36 5.8 17 <2 230
SADF01 1/8/01 16:25 ST 5 170 400 7 9.7 1.29 4.4 2.82 0.198 280 72 1.5 17 110 49 17 <2 380 122
SADF01 1/9/01 0:25
SADF01 1/9/01 2:25 ST 18 18 1650 7.9 23 0.363 1.3 0.765 0.14 15 <10 <1 <8 18 3.1 <4 <2 52 92
SADF01 1/10/01 14:25 SF <1 <8 18 2.9 <4 <2 48
SADF01 1/10/01 16:25 ST 23 75 325 7.5 5.9 0.254 1.6 1.1 0.24 110 25 <1 <8 24 17 4.7 <2 110 128
SADF01 1/12/01 12:25 SF <1 <8 8.4 <2 <4 <2 26
SADF01 1/17/01 9:50 DT 24 2.3 2820 8.1 30 0.109 0.92 0.214 0.069 <10 <10
SADF01 1/18/01 8:50
SADF01 1/24/01 8:42 ST 5 16 1.19 3.8 1.16
SADF01 1/24/01 9:42

SAMPLES

Santa Ana Delhi Channel

Appendix K-25
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

Santa Ana Delhi Channel
SADF01 1/24/01 11:42 ST 9 38 580 7.5 7.3 0.54 2.4 0.887 0.126 70 16 <1 <8 29 16 6.8 <2 120 166
SADF01 1/25/01 3:42 SF <1 <8 14 <2 4.9 <2 40
SADF01 1/25/01 5:42 ST 14 7.9 1830 8.1 17 0.13 0.61 0.245 0.059 <10 <10 <1 <8 11 6.3 5.9 <2 39 712
SADF01 1/26/01 7:42 SF <1 <8 9 <2 6 <2 30
SADF01 1/26/01 9:42 ST 25 61 925 8.1 13 0.35 1.6 0.673 0.103 81 20 <1 <8 20 15 6 <2 94 312
SADF01 1/28/01 9:42 SF <1 <8 5.8 <2 <4 <2 24
SADF01 2/1/01 10:10 DT 24 1.6 3010 8.2 25 <0.05 0.85 0.184 0.037 <10 <10 1088
SADF01 2/2/01 9:10
SADF01 2/14/01 0:00 ST 24 24 2180 8.1 23 <0.05 0.98 0.428 0.076 10 <10 730
SADF01 2/15/01 0:00
SADF01 2/22/01 10:10 DT 24 1.7 2530 8.2 21 <0.05 0.56 <0.061 0.032 <10 <10 1040
SADF01 2/23/01 9:10
SADF01 3/6/01 1:54 ST 5 29 999 7.4 11 0.263 1.2 0.398 31 10 <1 <8 30 5.6 5.3 <2 110 330
SADF01 3/6/01 2:54 SF <1 <8 20 <2 4.2 <2 69
SADF01 3/6/01 4:54 ST 8 25 749 7.3 8.1 <0.05 1.3 0.49 0.057 29 <10 <1 <8 10 3.3 <4 <2 34 225
SADF01 3/6/01 18:54 SF <1 <8 12 <2 5.2 <2 28
SADF01 3/6/01 20:54 ST 12 4 1980 8.2 17 <0.05 0.94 0.0918 0.025 <10 <10 <1 <8 26 <2 <4 <2 40 735
SADF01 3/7/01 3:00 ST 28 3.6 2540 8.2 21 <0.05 0.94 0.214 0.019 <10 <10 <1 <8 6.7 <2 <4 <2 30 1040
SADF01 3/7/01 19:54 SF <1 <8 7.9 <2 <4 <2 24
SADF01 3/10/01 3:00 SF <1 <8 5 <2 <4 <2 24
SADF01 3/20/01 9:20 DT 24 2.1 1880 8.1 12 <0.05 <0.2 0.0612 0.01 <10 <10 700
SADF01 3/21/01 8:20
SADF01 4/3/01 0:00 DT 24 5.3 2740 8.1 18 <0.05 1.5 0.0704 <0.01 41 11 1146
SADF01 4/4/01 0:00
SADF01 4/12/01 10:45 DT 24 1.6 2760 8.1 18 <0.05 0.83 0.214 0.038 <10 <10 1134
SADF01 4/13/01 9:45
SADF01 5/2/01 9:45 DT 24 6 2210 8.3 13 <0.05 0.83 0.165 0.017 14 <10 812
SADF01 5/3/01 8:45
SADF01 5/30/01 10:12 DT 24 6.4 2370 8.2 11 0.06 1.9 0.367 0.032 17 <10 1040
SADF01 5/31/01 9:12
SADF01 6/7/01 10:00 DT 3.2 2460 8.2 11 <0.05 0.51 0.214 <0.01 <10 <10 1006
SADF01 6/8/01 9:00
SADF01 6/14/01 9:58 DT 24 2.1 2640 8.2 12 <0.05 0.64 0.245 0.03 <10 <10 1006
SADF01 6/15/01 8:58

Appendix K-26

0015233



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

SAFF10 7/20/00 11:30 DT 1 3.8 2040 7.7 57 <0.05 0.62 0.321 0.087 <10 <1
SAFF10 8/9/00 9:22 DT 24 5.3 1800 8.1 <0.44 0.149 1.8 2.54 17 8
SAFF10 8/10/00 8:22
SAFF10 8/24/00 11:00 DT 24 9.2 2020 7.8 53 <0.05 1.7 0.826 0.3 76 31
SAFF10 8/25/00 10:00
SAFF10 5/1/01 15:55 DT 1 0.8 1890 8.3 57 <0.05 0.69 0.15 <10 <10
SAFF10 5/15/01 10:00 DT 24 1.4 1820 8 62 <0.05 1.3 0.122 <10 <10
SAFF10 5/16/01 9:00
SAFF10 5/16/01 10:00 DT 24 2.2 1940 8 62 <0.05 2.5 0.122 <10 <10
SAFF10 5/17/01 9:00
SAFF10 5/17/01 10:00 DT 24 2.3 1990 8 66 <0.05 1.1 0.153 <10 <10
SAFF10 5/18/01 9:00
SAFF10 5/18/01 10:00 DT 24 1.6 1950 7.9 62 <0.05 1.3 0.245 <10 <10
SAFF10 5/19/01 9:00
SAFF10 5/19/01 10:00 DT 24 1.3 1980 8.1 66 <0.05 0.79 0.214 <10 <10
SAFF10 5/20/01 9:00
SAFF10 5/20/01 10:00 DT 24 1.9 1930 8.2 62 <0.05 1 0.0918 <10 <10
SAFF10 5/21/01 9:00
SAFF10 5/21/01 10:00 DT 24 2.7 1880 7.9 62 <0.05 0.68 0.275 <10 <10
SAFF10 5/22/01 9:00
SAFF10 5/22/01 10:00 DT 24 2.7 1870 8.1 62 <0.05 0.74 0.153 12 <10
SAFF10 5/23/01 9:00

SAMPLES

Santa Ana - Santa Fe Channel

Appendix K-27
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

SCCF15 5/15/01 0:00 DT 1 1.3 2130 8 1.4 <0.05 0.88 1.19 <10 <10
SCCF15 5/16/01 7:57 DT 1 2.4 2190 8.1 31 <0.05 0.82 0.673 <10 <10
SCCF15 5/17/01 8:17 DT 1 1.2 2090 8.1 1.6 <0.05 0.95 1.01 <10 <10
SCCF15 5/20/01 8:34 DT 1 2.8 2310 8.1 1 <0.05 0.66 1.41 <10 <10
SCCF15 5/21/01 8:18 DT 1 1.5 2140 8.3 1.7 <0.05 0.47 0.979 <10 <10
SCCF15 5/22/01 0:00 DT 1 1.9 2100 8.1 1.7 <0.05 1.5 0.887 <10 <10

SAMPLES

Sand Canyon Channel

Appendix K-28
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

SDMF05 7/7/00 12:00 DT 1 60 3190 8.6 12 0.086 2.7 0.612 <0.01 79 27
SDMF05 7/7/00 12:00 DF
SDMF05 7/13/00 9:30 DT 1 55 2900 8.5 15 <0.05 1.7 0.468 0.018 110 48
SDMF05 7/13/00 9:30 DF
SDMF05 7/19/00 12:15 DT 1 45 4250 8.6 13 <0.05 1.8 0.389 <0.01 81 30
SDMF05 7/19/00 12:15 DF
SDMF05 7/25/00 14:10 DT 1 50 2490 8.7 10 <0.05 2.7 0.487 <0.01 73 26
SDMF05 8/4/00 12:50 DT 1 20 2880 8.7 62 <0.05 0.36 0.153 <0.01 42 14
SDMF05 8/9/00 11:15 DT 24 50 2500 8.4 62 <0.05 1.4 1.1 0.017 120 19
SDMF05 8/10/00 10:15
SDMF05 8/17/00 14:00 DT 1 28 3020 8.2 29 0.056 1 6.12 0.086 50 <10
SDMF05 8/24/00 12:04 DT 24 140 2940 8.3 19 <0.05 3.1 1.5 0.27 <10 <10
SDMF05 8/25/00 11:04
SDMF05 8/29/00 11:37 DT 24 89 2300 8.3 21 0.191 1.5 0.857 0.033 133 17
SDMF05 8/30/00 10:37
SDMF05 9/5/00 13:13 DT 24 78 2860 8.4 29 0.095 1.3 0.887 0.091 280 19
SDMF05 9/6/00 12:13
SDMF05 9/12/00 10:00 DT 24 120 3060 8.4 27 0.355 0.97 0.887 0.022 210 21
SDMF05 9/13/00 9:00
SDMF05 9/19/00 7:19 DT 24 121 2840 8.4 27 0.086 1.36 1.1 0.024 190 22
SDMF05 9/20/00 6:19
SDMF05 9/26/00 10:06 DT 24 34 3060 8.4 23 0.107 1.4 <0.061 0.072 129 19
SDMF05 9/27/00 9:06
SDMF05 10/5/00 10:00 DT 24 24 2680 8.7 38 0.628 1.5 0.734 0.096 93 15
SDMF05 10/6/00 9:00
SDMF05 10/10/00 13:50 ST 5 26 2350 8.2 44 0.213 2 1.1 0.128 140 18 <1 <8 18 3.6 <4 <2 47 680
SDMF05 10/10/00 14:50 SF <1 <8 8.1 <2 <4 <2 19
SDMF05 10/10/00 16:50 ST 22 70 2270 8 36 0.395 3.1 1.68 0.125 140 20 <1 <8 18 2.7 <4 <2 33
SDMF05 10/12/00 12:43 SF <1 <8 12 <2 <4 <2 24
SDMF05 10/12/00 14:43 ST 29 57 2470 8.2 33 0.188 2.1 0.826 0.085 90 13 <1 <8 19 2.6 6.2 <2 150 645
SDMF05 10/14/00 16:43 SF <1 <8 9.3 <2 <4 <2 19
SDMF05 10/17/00 9:02 DT 24 66 2970 8.3 39 0.195 1.5 0.551 0.06 110 19
SDMF05 10/18/00 8:02
SDMF05 10/26/00 18:31 ST 5 32 2760 8.5 40 0.075 1.3 0.459 0.039 37 <10 <1 8.4 14 <2 <4 <2 25 740
SDMF05 10/26/00 19:31 SF <1 9.3 11 <2 <4 <2 18
SDMF05 10/26/00 21:31 ST 21 240 1250 7.9 29 0.236 3 2.69 0.325 370 54 <1 14 24 8.9 11 <2 89 324
SDMF05 10/28/00 13:31 SF <1 <8 9.1 <2 <4 <2 16
SDMF05 10/29/00 11:31 ST 6 58 1560 7.9 33 0.377 2 1.59 0.384 57 <10 <1 9.2 9.6 2.4 5 <2 27 432
SDMF05 10/29/00 21:31 SF <1 <8 6.5 <2 <4 <2 14
SDMF05 10/29/00 23:31 ST 9 604 500 7.7 11 0.152 2.1 3.06 0.276 650 64 2.1 26 30 15 17 <2 140 144
SDMF05 10/30/00 15:31 SF <1 8.6 6.2 <2 <4 <2 <10
SDMF05 10/30/00 17:31 ST 3 169 725 7.7 18 0.202 1.5 2.02 0.36 120 20 <1 10 11 4.5 6 <2 42 180

SAMPLES

San Diego Creek at Campus Dr

Appendix K-29
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

San Diego Creek at Campus Dr
SDMF05 10/30/00 21:31 SF <1 <8 25 <2 7.8 <2 12
SDMF05 11/7/00 9:52 DT 24 57 3010 8.3 48 <0.05 1.2 0.673 0.061 64 12
SDMF05 11/8/00 8:52
SDMF05 11/16/00 10:30 DT 1 28 2770 8.2 53 <0.05 0.74 0.52 0.192 33 <10
SDMF05 11/30/00 8:50 DT 24 29 3040 8.4 53 <0.05 1.3 <0.061 0.043 38 10
SDMF05 12/1/00 7:50
SDMF05 12/8/00 11:30 DT 1 18 2810 8.2 4.2 <0.05 1.7 0.581 0.334 24 <10
SDMF05 12/14/00 10:19 DT 24 21 2810 8.6 53 <0.05 0.9 0.643 0.093 36 12
SDMF05 12/15/00 9:19
SDMF05 12/21/00 11:48 DT 24 25 3180 8.6 48 <0.05 1.2 0.49 0.039 42 13
SDMF05 12/22/00 10:48
SDMF05 12/26/00 10:01 DT 24 21 2030 8.5 48 <0.05 1.6 0.887 0.304 37 11
SDMF05 12/27/00 9:01
SDMF05 1/2/01 9:32 DT 24 33 2950 8.7 44 <0.05 1.7 0.796 0.087 57 16
SDMF05 1/3/01 8:32
SDMF05 1/8/01 14:44 ST 5 39 0.053 1.8 1.07
SDMF05 1/8/01 15:44
SDMF05 1/8/01 17:44 ST 196 790 7.4 22 1.12 3.6 3 0.254 250 40
SDMF05 1/9/01 5:44
SDMF05 1/10/01 13:44 ST 2 80 1240 7.7 37 0.661 2.7 1.74 0.41 61 12
SDMF05 1/10/01 15:44
SDMF05 1/10/01 17:44 ST 22 140 465 7.7 14 0.293 3.2 3.98 0.4 900 88 2.7 23 44 19 21 <2 170 124
SDMF05 1/12/01 11:44 SF <1 <8 5.8 <2 <4 <2 <10
SDMF05 1/17/01 9:38 DT 24 26 1250 8.4 3.4 0.083 2.4 0.826 0.214 10 <10 144
SDMF05 1/18/01 8:38
SDMF05 1/24/01 9:12 ST 5 21 2980 8.4 53 <0.05 1.4 0.52 0.025 29 <10 <1 <8 10 <2 7.3 <2 21 826
SDMF05 1/24/01 10:12 SF <1 <8 7.2 <2 6.5 <2 12
SDMF05 1/24/01 12:12 ST 11 153 700 7.7 22 0.57 2.6 1.5 0.282 160 19 <1 <8 18 4.9 9.1 <2 58 190
SDMF05 1/25/01 8:12 SF <1 <8 8.3 <2 5 <2 14
SDMF05 1/25/01 10:12 ST 13 58 1080 7.9 25 0.386 1.3 1.32 0.242 36 <10 <1 <8 10 2.6 6.6 <2 40 324
SDMF05 1/26/01 10:12 SF <1 <8 6.7 <2 5.5 <2 15
SDMF05 1/26/01 12:12 ST 14 122 790 7.8 23 0.466 2.7 1.74 0.32 140 19 <1 <8 14 5 7.9 <2 49 176
SDMF05 1/28/01 8:30 SF <1 <8 5.6 <2 <4 <2 11
SDMF05 2/1/01 9:55 DT 24 26 2880 8 48 <0.05 0.27 0.887 0.115 32 <10 620
SDMF05 2/2/01 8:55
SDMF05 2/5/01 9:36 DT 24 22 2920 8.4 48 0.053 0.86 0.184 <0.01 45 13 908
SDMF05 2/6/01 7:36
SDMF05 2/14/01 0:00 ST 24 8.4 4710 7.6 210 0.051 0.64 0.337 0.077 11 <10 1980
SDMF05 2/15/01 0:00
SDMF05 2/22/01 9:52 DT 24 24 1520 8.2 31 <0.05 0.71 0.796 0.161 22 <10 434
SDMF05 2/23/01 8:52
SDMF05 3/6/01 3:23 ST 1 <1 <8 15 2.7 <4 <2 19

Appendix K-30
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

San Diego Creek at Campus Dr
SDMF05 3/6/01 3:23 SF <1 <8 12 <2 <4 <2 17
SDMF05 3/7/01 0:23 ST 2 140 827 7.7 18 0.129 0.78 1.65 0.064 120 17
SDMF05 3/7/01 2:23
SDMF05 3/7/01 9:50 ST 14 25 1760 8.3 33 0.064 1.4 0.918 0.172 36 <10 <1 <8 10 3.1 <4 <2 19 480
SDMF05 3/8/01 11:50 SF <1 <8 7.3 <2 <4 <2 <10
SDMF05 3/8/01 13:50 ST 20 29 2290 8.4 37 <0.05 1.6 <0.061 0.027 44 <10 <1 <8 5.8 <2 <4 <2 22 700
SDMF05 3/10/01 3:50 SF <1 <8 <2 <2 <4 <2 <10
SDMF05 3/15/01 9:00 DT 1 23 2850 8.4 44 <0.05 1.1 0.367 0.013 38 <10
SDMF05 3/20/01 9:15 DT 24 17 2560 8.4 44 <0.05 1.9 0.337 <0.01 62 13 770
SDMF05 3/21/01 8:16
SDMF05 3/27/01 10:03 DT 24 21 2890 8.4 53 <0.05 2.1 0.153 <0.01 65 12 844
SDMF05 3/28/01 9:03
SDMF05 4/3/01 0:00 DT 24 38 2790 8.4 38 0.121 2.3 0.398 <0.01 100 19 852
SDMF05 4/4/01 0:00
SDMF05 4/12/01 10:00 DT 24 24 2360 8.1 28 <0.05 1.7 0.643 0.012 34 12 700
SDMF05 4/13/01 9:00
SDMF05 4/18/01 10:36 DT 24 34 2620 8.8 28 0.088 2.3 0.361 <0.01 66 19 722
SDMF05 4/19/01 9:36
SDMF05 4/25/01 9:20 DT 24 52 2480 8.3 21 <0.05 2.9 0.459 <0.01 110 25 668
SDMF05 4/26/01 8:20
SDMF05 5/2/01 9:20 DT 24 62 2610 8.7 31 <0.05 2.2 0.581 <0.01 94 21 654
SDMF05 5/3/01 8:20
SDMF05 5/15/01 10:00 DT 8 63 2770 8.3 37 0.243 2.1 0.796 0.099 75 11
SDMF05 5/15/01 17:00
SDMF05 5/16/01 10:00 DT 24 76 2740 8.5 31 <0.05 3.4 0.673 0.016 150 33
SDMF05 5/17/01 9:00
SDMF05 5/17/01 10:00 DT 24 78 2750 8.7 30 <0.05 2.8 0.643 0.011 120 26
SDMF05 5/18/01 9:00
SDMF05 5/18/01 10:00 DT 24 112 2780 8.5 27 <0.05 3.6 0.673 0.01 150 28
SDMF05 5/19/01 9:00
SDMF05 5/19/01 10:00 DT 24 112 2870 8.4 36 <0.05 3.3 0.826 0.012 140 30
SDMF05 5/20/01 9:00
SDMF05 5/20/01 10:00 DT 24 95 2610 8.4 37 <0.05 3.3 1.04 0.014 130 28
SDMF05 5/21/01 9:00
SDMF05 5/21/01 9:00
SDMF05 5/21/01 10:00 DT 24 94 2740 8.2 35 <0.05 2 0.765 0.024 115 19
SDMF05 5/22/01 9:00
SDMF05 5/22/01 9:00
SDMF05 5/22/01 10:00 DT 24 73 2740 8.3 38 <0.05 1.8 0.704 0.041 92 20
SDMF05 5/23/01 9:00
SDMF05 5/30/01 10:00 DT 24 70 2600 8.6 37 <0.05 3.2 1.1 0.098 110 22 796
SDMF05 5/31/01 9:00

Appendix K-31
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

San Diego Creek at Campus Dr
SDMF05 6/7/01 9:30 DT 66 2620 8.5 33 <0.05 2.6 0.428 0.223 100 17 936
SDMF05 6/8/01 8:30
SDMF05 6/14/01 9:43 DT 24 93 2520 8.5 24 <0.05 2 0.673 <0.01 120 25 790
SDMF05 6/15/01 8:43
SDMF05 6/20/01 9:35 DT 24 48 2630 8.5 32 <0.05 1.1 0.612 0.01 61 10 938
SDMF05 6/21/01 8:35
SDMF05 6/28/01 0:00 DT 1 122 2580 8.4 24 <0.05 1.7 0.826 0.138 140 20

Appendix K-32
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

SJQF14 5/1/01 16:50 DT 1 1.5 1970 8.7 42 <0.05 1.4 0.49 <10 <10
SJQF14 5/1/01 16:50 DUP 1 1.2 1880 8.7 42 <0.05 1.3 0.428 <10 <10
SJQF14 5/15/01 0:00 DT 1 0.9 1760 7.6 28 <0.05 2.3 0.857 <10 <10
SJQF14 5/16/01 8:19 DT 1 0.85 1540 7.8 1.6 <0.05 0.61 1.16 <10 <10
SJQF14 5/17/01 8:26 DT 1 0.7 1550 8.1 29 <0.05 1.2 1.04 <10 <10
SJQF14 5/18/01 0:00 DT 1 1.3 1590 7.9 28 <0.05 0.83 0.765 <10 <10
SJQF14 5/19/01 8:45 DT 1 1.1 1640 7.5 31 <0.05 1.4 0.796 <10 <10
SJQF14 5/20/01 8:53 DT 1 1.4 1620 7.8 28 <0.05 1.1 1.13 <10 <10
SJQF14 5/21/01 8:40 DT 1 0.75 1540 8 30 <0.05 1.1 0.765 <10 <10
SJQF14 5/22/01 0:00 DT 1 0.9 1560 7.7 31 <0.05 0.79 0.551 <10 <10

SAMPLES

San Joaquin Channel

Appendix K-33
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

USRF06 5/15/01 10:00 DT 24 5 1710 8.7 9.5 0.379 2.6 1.16 <10 <10
USRF06 5/16/01 9:00
USRF06 5/17/01 8:40 DT 1 2.8 1640 8.9 7.3 0.094 1.6 0.918 <10 <10
USRF06 5/17/01 10:00 DT 20 4.2 1690 8.9 5.1 <0.05 0.33 0.796 <10 <10
USRF06 5/18/01 5:00
USRF06 5/18/01 10:00 DT 24 3 1710 8.7 6.2 0.094 2 0.979 <10 <10
USRF06 5/19/01 9:00
USRF06 5/19/01 10:00 DT 24 2.7 1770 8.7 4.3 <0.05 2.1 0.765 <10 <10
USRF06 5/20/01 9:00
USRF06 5/20/01 10:00 DT 24 2.2 1710 8.4 3.3 <0.05 2 0.581 <10 <10
USRF06 5/21/01 9:00
USRF06 5/21/01 10:00 DT 24 7.2 1600 8.7 3.5 <0.05 1.1 0.765 <10 <10
USRF06 5/22/01 9:00
USRF06 5/22/01 10:00 DT 24 4.4 1610 8.7 3.1 <0.05 1.2 0.581 <10 <10
USRF06 5/23/01 9:00

SAMPLES

Peters Canyon Wash u/s Rattlesnake Canyon Wash

Appendix K-34
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

USRPCW 7/21/00 9:00 DT 1 10 1450 8.6 5.4 0.168 1.4 1.25 15 7
USRPCW 8/2/00 12:00 DT 1 9.9 1490 8.8 7.4 0.149 1.8 1.1 31 <5
USRPCW 5/1/01 15:10 DT 1 6.4 1570 9.4 2.2 <0.05 0.9 0.581 26 <10

SAMPLES

Appendix K-35
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

VALS02 7/20/00 12:00 DT 1 5.1 2510 8.1 53 <0.05 0.64 0.511 0.141 10 6
VALS02 8/9/00 10:31 DT 24 190 2460 8.4 210 19.3 12 10.7 270 160
VALS02 8/10/00 9:31
VALS02 8/24/00 11:09 DT 24 190 2810 8.1 62 0.159 5.6 4.59 0.79 1040 400
VALS02 8/25/00 10:09
VALS02 5/1/01 16:15 DT 1 1.3 2860 8.2 66 <0.05 0.48 0.581 <10 <10
VALS02 5/16/01 10:00 DT 24 1.9 2850 8.3 88 0.053 1.2 0.918 <10 <10
VALS02 5/17/01 9:00
VALS02 5/17/01 10:00 DT 24 3.5 2940 8.3 84 <0.05 1.9 0.949 <10 <10
VALS02 5/18/01 9:00
VALS02 5/18/01 10:00 DT 24 7.2 2860 8.2 84 <0.05 1.3 0.918 22 <10
VALS02 5/19/01 9:00
VALS02 5/19/01 10:00 DT 24 3.3 2810 8.2 84 <0.05 0.96 0.857 18 <10
VALS02 5/20/01 9:00
VALS02 5/20/01 10:00 DT 24 4.8 2840 7.9 79 <0.05 1.1 1.32 13 <10
VALS02 5/21/01 9:00
VALS02 5/21/01 10:00 DT 24 5.2 2880 8.2 84 <0.05 0.82 1.38 14 <10
VALS02 5/22/01 9:00
VALS02 5/22/01 10:00 DT 24 4.7 2710 8.2 79 <0.05 0.86 0.949 15 <10
VALS02 5/23/01 9:00

SAMPLES

Valencia Storm Drain

Appendix K-36

0015243



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

WARF06 7/20/00 11:40 DT 1 3.7 2700 7.8 57 <0.05 0.77 0.728 0.226 <10 <1
WARF06 8/9/00 8:42 DT 24 38 2360 8.2 57 0.268 5.6 2.48 150 35
WARF06 8/10/00 7:42
WARF06 8/24/00 11:22 DT 24 3.2 2680 8.1 57 <0.05 0.61 0.857 0.81 11 <10
WARF06 8/25/00 10:22
WARF06 5/1/01 16:25 DT 1 2.2 2670 7.9 57 <0.05 0.59 0.765 <10 <10
WARF06 5/15/01 10:00 DT 24 1.9 2600 8.1 66 <0.05 0.73 0.673 <10 <10
WARF06 5/16/01 9:00
WARF06 5/17/01 10:00 DT 24 1.9 2650 8.1 66 <0.05 0.35 0.765 <10 <10
WARF06 5/18/01 9:00
WARF06 5/18/01 10:00 DT 24 2.4 2570 8 66 <0.05 0.7 0.857 <10 <10
WARF06 5/19/01 9:00
WARF06 5/19/01 10:00 DT 24 2.3 2580 8.2 62 <0.05 0.52 0.826 <10 <10
WARF06 5/20/01 9:00
WARF06 5/20/01 10:00 DT 24 2.6 2610 7.9 66 <0.05 0.61 0.673 <10 <10
WARF06 5/21/01 9:00
WARF06 5/21/01 19:00 DT 16 2.4 2540 8.1 62 <0.05 <0.2 0.796 <10 <10
WARF06 5/22/01 9:00
WARF06 5/22/01 10:00 DT 24 2.7 2570 8.1 66 <0.05 0.6 0.734 <10 <10
WARF06 5/23/01 9:00

SAMPLES

Warner Drain

Appendix K-37
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Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

WYLSED 7/19/00 10:15 DT 1 2.6 2250 8.3 62 <0.05 0.84 0.0765 0.097 <10 <1
WYLSED 8/4/00 12:35 DT 1 3.7 2200 8.5 25 <0.05 1.1 0.367 0.028 10 <5
WYLSED 8/16/00 14:58 DT 24 9.1 2140 8 53 <0.05 1.1 0.11 <0.01 24 <10
WYLSED 8/17/00 15:58
WYLSED 8/29/00 14:50 DT 24 2 1730 8.2 70 <0.05 0.53 0.223 0.03 <10 <10
WYLSED 8/30/00 13:50
WYLSED 9/12/00 10:49 DT 24 2.3 2180 8.1 10 <0.05 0.93 <0.061 <0.01 <10 <10
WYLSED 9/13/00 9:49
WYLSED 9/26/00 13:42 DT 24 0.3 2310 8.3 66 <0.05 0.88 0.337 0.077 <10 <10
WYLSED 9/27/00 12:42
WYLSED 10/5/00 11:32 DT 24 3.5 2000 8.3 57 <0.05 0.83 0.49 0.043 21 <10
WYLSED 10/6/00 10:32
WYLSED 10/26/00 15:17 ST 10 140 870 7.7 21 0.253 3.3 1.59 0.158 230 42 1.4 12 33 4.9 7.4 <2 72 256
WYLSED 10/27/00 7:17 SF <1 8.2 20 <2 4.4 <2 22
WYLSED 10/27/00 12:17 ST 5 140 1680 8.3 48 0.321 4.6 1.96 0.18 520 90
WYLSED 10/27/00 13:17
WYLSED 10/27/00 23:17 ST 17 45 1470 8 33 <0.05 1.6 1.13 0.203 51 12 <1 11 19 <2 <4 <2 27 424
WYLSED 10/29/00 8:17 SF <1 9 15 <2 <4 <2 15
WYLSED 10/29/00 10:17 ST 3 6.2 3110 8.2 43 <0.05 1.4 0.551 <10 <10 496
WYLSED 10/29/00 14:17 SF
WYLSED 10/29/00 16:17 ST 11 376 1500 7.8 23 <0.05 2.1 2.72 0.267 600 64 2.1 24 36 13 16 <2 120 264
WYLSED 10/30/00 12:17 SF <1 <8 11 <2 <4 <2 11
WYLSED 10/30/00 14:17 ST 10 53 1970 7.8 31 0.101 1.4 1.04 0.243 52 <10 <1 9.2 17 2.5 <4 <2 28 340
WYLSED 10/31/00 8:17 SF <1 <8 14 2.2 <4 <2 12
WYLSED 11/7/00 10:06 DT 24 1.5 2150 8.2 79 <0.05 0.64 0.306 0.041 <10 <10
WYLSED 11/8/00 9:06
WYLSED 12/1/00 8:30 DT 1 2 2190 8 79 0.052 0.56 <0.061 0.025 <10 <10
WYLSED 12/14/00 9:42 DT 24 4 2070 8.5 84 <0.05 0.66 0.275 0.208 27 <10
WYLSED 12/15/00 8:42
WYLSED 12/26/00 9:49 DT 24 34 1570 8.6 75 <0.05 4 1.71 150 28
WYLSED 12/27/00 8:49
WYLSED 1/8/01 14:27 ST 5 160 935 7.2 30 1.33 7.9 3.67 0.19 360 68 500
WYLSED 1/8/01 15:27 SF <1 <8 8.2 <2 4.6 <2 34
WYLSED 1/8/01 17:27 ST 766 645 7.3 30 0.257 4.2 5.51 0.263 1150 150 202
WYLSED 1/9/01 1:27 SF <1 <8 6.7 <2 <4 <2 18
WYLSED 1/9/01 9:27 ST 17 40 1610 8 53 0.46 1.5 1.25 0.53 42 <10 <1 <8 10 <2 <4 <2 22 360
WYLSED 1/10/01 17:27 SF <1 <8 8.2 <2 <4 <2 14
WYLSED 1/10/01 19:27 ST 23 390 455 7.8 17 0.317 2 3.37 0.4 750 80 2.8 22 36 14 21 <2 140 304
WYLSED 1/12/01 13:27 SF 1.6 12 23 7.1 13 <2 89
WYLSED 1/17/01 8:42 DT 24 6.4 2030 8.1 62 <0.05 1.1 0.734 0.208 <10 <10
WYLSED 1/18/01 7:42
WYLSED 1/24/01 8:18 ST 5 17 1420 8 48 0.419 2.2 0.52 0.111 24 <10 <1 <8 15 <2 7 <2 42 386

SAMPLES

San Diego Creek at Harvard Ave

Appendix K-38

0015245



Newport Bay Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

San Diego Creek at Harvard Ave
WYLSED 1/24/01 9:18 SF <1 <8 10 <2 6.4 <2 24
WYLSED 1/24/01 11:18 ST 11 300 760 7.7 33 0.73 3.4 2.2 0.217 320 40 1.6 9.9 21 6.8 12 <2 85 226
WYLSED 1/25/01 7:18 SF <1 <8 7.3 <2 4.7 <2 11
WYLSED 1/25/01 21:18 ST 13 20 1400 7.7 48 0.157 0.72 0.857 0.232 18 <10 <1 <8 6.5 <2 4.8 <2 15 404
WYLSED 1/26/01 9:18 SF <1 <8 5.3 <2 4.8 <2 11
WYLSED 1/26/01 11:18 ST 24 196 805 8 34 0.499 2.1 2.2 0.341 290 38 1 8.8 19 7.2 11 <2 74 256
WYLSED 1/28/01 9:18 SF 1 <8 6.1 <2 4.6 <2 <10
WYLSED 2/1/01 9:39 DT 24 3.4 2070 8.2 75 <0.05 <0.2 0.612 0.171 <10 <10 592
WYLSED 2/2/01 8:39
WYLSED 2/14/01 0:00 ST 24 61 1070 7.9 26 0.13 2.4 2.23 0.519 58 <10 290
WYLSED 2/15/01 0:00
WYLSED 2/22/01 8:50 DT 24 3 1490 8.2 48 <0.05 0.63 0.673 0.195 <10 <10 448
WYLSED 2/23/01 7:50
WYLSED 3/6/01 3:02 ST 5 55 924 7.6 29 <0.05 1 0.704 0.132 87 16 <1 <8 14 2.8 6 <2 53 270
WYLSED 3/6/01 4:02 SF <1 <8 6.6 <2 <4 <2 15
WYLSED 3/6/01 6:02 ST 13 190 656 7.4 18 0.076 1.5 2.2 0.304 290 40 1.2 9.9 21 6 13 <2 70 190
WYLSED 3/7/01 6:02 SF <1 <8 7.3 <2 <4 <2 <10
WYLSED 3/20/01 9:02 DT 1 6.3 1670 8.2 48 <0.05 0.93 0.0918 <0.01 69 13 450
WYLSED 4/3/01 0:00 DT 24 1.2 2020 8.2 75 <0.05 1.1 0.337 0.078 <10 <10 654
WYLSED 4/4/01 0:00
WYLSED 4/25/01 8:50 DT 24 1.3 1830 8 62 <0.05 0.64 0.0918 0.019 <10 <10 450
WYLSED 4/26/01 7:50
WYLSED 5/16/01 10:00 DT 24 3.4 1920 8.3 70 <0.05 1.2 0.245 0.055 10 <10
WYLSED 5/17/01 9:00
WYLSED 5/17/01 10:00 DT 5 70 <0.05 1.3 0.153
WYLSED 5/17/01 14:00
WYLSED 5/18/01 10:00 DT 24 1.9 2010 8.2 79 <0.05 1.2 0.337 0.05 10 <10
WYLSED 5/19/01 9:00
WYLSED 5/19/01 10:00 DT 24 1.9 1920 8.2 79 <0.05 1.1 0.337 0.056 <10 <10
WYLSED 5/20/01 9:00
WYLSED 5/20/01 9:00
WYLSED 5/21/01 9:45 DT 1 79 <0.05 1.7 0.306
WYLSED 5/21/01 10:00 DT 24 8.3 1950 7.9 79 <0.05 1.6 0.337 67 23
WYLSED 5/22/01 9:00
WYLSED 5/22/01 10:00 DT 24 1.7 1980 8 79 <0.05 0.6 0.306 0.058 <10 <10
WYLSED 5/23/01 9:00
WYLSED 5/30/01 9:35 DT 24 3 1960 8.4 70 0.13 1.6 0.428 0.129 <10 <10 740
WYLSED 5/31/01 8:35
WYLSED 6/7/01 9:05 DT 1.8 1960 8.2 79 <0.05 0.71 0.184 0.032 <10 <10 620
WYLSED 6/8/01 8:05
WYLSED 6/14/01 9:11 DT 24 1.5 1950 8.2 66 <0.05 0.62 0.0949 <0.01 <10 <10 620
WYLSED 6/15/01 8:11

Appendix K-39
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South County Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

ACJ01 7/26/00 13:58 DT 24 2 3310 8.3 2.5 <0.05 <0.2 0.551 16 7
ACJ01 7/27/00 12:58
ACJ01 8/31/00 13:35 DT 24 1.8 3040 8.2 4.9 <0.05 0.48 1.07 <10 <10
ACJ01 9/1/00 12:35
ACJ01 9/21/00 14:04 DT 24 2 3100 8.2 5.5 <0.05 0.78 0.857 10 <10
ACJ01 9/22/00 13:04
ACJ01 10/26/00 6:58 ST 5 45 2950 8.2 7.5 0.096 1.3 1.47 0.216 80 16 3.4 9.8 12 <2 26 2.4 34 1000
ACJ01 10/26/00 7:58 SF <1 8.2 6.7 <2 19 2.1 14
ACJ01 10/26/00 9:58 ST 15 120 1340 7.7 6.8 0.258 2.5 2.45 0.275 280 44 3.4 19 25 6.5 31 2.2 100 780
ACJ01 10/27/00 13:58 SF <1 <8 8.2 <2 15 <2 19
ACJ01 10/27/00 15:58 ST 21 23 2180 8 4.7 <0.05 0.95 1.25 0.331 34 <10 <1 8.1 8.6 <2 18 <2 25 748
ACJ01 10/28/00 6:58 SF <1 <8 8.1 <2 17 <2 18
ACJ01 10/29/00 8:58 ST 6 2.6 2860 8.2 3.6 <0.05 0.7 0.918 0.255 <10 <10 1.6 <8 9.3 <2 25 <2 18 940
ACJ01 10/29/00 18:58 SF 1.3 <8 9.4 <2 25 <2 15
ACJ01 10/29/00 20:58 ST 10 174 1420 7.8 2.7 <0.05 1.8 2.23 0.22 300 38 2.7 15 21 6.8 19 <2 84 420
ACJ01 10/30/00 14:58 SF <1 <8 5.3 <2 9.6 <2 <10
ACJ01 10/30/00 16:58 ST 8 13 2150 8 3.6 0.085 1 1.16 0.299 18 <10 1.7 <8 8.4 <2 19 <2 21 680
ACJ01 10/31/00 6:58 SF <1 <8 6.4 <2 18 <2 14
ACJ01 11/15/00 14:32 DT 24 1.4 2960 8.1 6.5 <0.05 0.81 0.612 <10 <10
ACJ01 11/16/00 13:32
ACJ01 12/5/00 14:39 DT 24 2.1 2500 8 6.2 0.115 0.57 0.581 <10 <10
ACJ01 12/6/00 13:39
ACJ01 1/16/01 14:12 DT 24 5.5 2860 8.1 7.2 0.169 0.97 0.581 <10 <10
ACJ01 1/17/01 13:12
ACJ01 1/24/01 9:47 ST 5 53 2910 8.2 6.7 0.187 1.4 0.918 110 <10 9.3 <8 21 <2 61 <2 51 1036
ACJ01 1/24/01 10:47 SF 8.2 <8 9.5 <2 54 <2 21
ACJ01 1/24/01 12:47 ST 11 61 1320 7.9 5.7 0.345 1.6 0.949 84 <10 2.3 <8 18 2.8 49 <2 43 408
ACJ01 1/25/01 8:47 SF 1.5 <8 11 <2 21 <2 16
ACJ01 1/25/01 10:47 ST 13 21 2100 7.8 6.1 0.137 0.67 0.581 0.18 10 <10 2.6 <8 5.8 <2 32 <2 17 740
ACJ01 1/26/01 10:47 SF 1.8 <8 3.6 <2 29 <2 13
ACJ01 1/26/01 12:47 ST 11 88 915 7.6 5.4 0.251 1.4 1.22 0.161 120 18 1.8 <8 16 4.9 18 <2 61 340
ACJ01 1/27/01 8:47 SF <1 <8 7.4 <2 12 <2 13
ACJ01 1/27/01 10:47 ST 13 14 1910 8 6.4 0.1 0.21 0.643 13 <10 2.3 <8 3.8 <2 29 <2 19 664
ACJ01 1/28/01 10:47 SF 1.3 <8 2.3 <2 27 <2 16
ACJ01 2/12/01 10:29 ST 2 2.9 0.189 1.4 2.33 2.8 18 36 7.5 21 <2 84 160
ACJ01 2/12/01 10:44 SF <1 <8 13 <2 4.8 <2 <10
ACJ01 2/12/01 12:44 ST 11 271 447 7.5 3.8 0.196 1.5 2.69 530 40 2.9 18 25 7.1 21 <2 79 170
ACJ01 2/13/01 8:44 SF <1 <8 6.1 <2 6.4 <2 <10
ACJ01 2/13/01 10:44 ST 12 120 891 7.8 5.3 0.159 3.9 1.62 180 18 2.7 <8 14 2.6 20 <2 40 565
ACJ01 2/14/01 8:44 SF 1.3 <8 7.8 <2 15 <2 10
ACJ01 2/15/01 10:44 ST 13 23 1990 8 6.6 0.119 0.94 0.887 21 <10 5.7 <8 7.2 <2 42 <2 28 292
ACJ01 2/16/01 10:44 SF 3.9 <8 3.8 <2 41 <2 15

SAMPLES

Aliso Creek
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South County Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

Aliso Creek
ACJ01 2/19/01 18:24 ST 5 20 2730 8.1 7.1 0.106 0.65 0.673 39 <10 9 <8 9.8 <2 62 <2 34 1030
ACJ01 2/19/01 19:24 SF 7.2 <8 4.3 <2 58 <2 17
ACJ01 2/19/01 21:24 ST 8 68 904 7.5 3.7 0.156 0.62 1.04 120 16 2.7 <8 14 2.9 18 <2 39 288
ACJ01 2/20/01 11:24 SF 1.4 <8 6.4 <2 13 <2 <10
ACJ01 2/20/01 13:24 ST 15 26 1780 8 5.1 0.107 0.77 0.826 24 <10 3.7 <8 7.5 <2 29 <2 19 604
ACJ01 2/21/01 17:24 SF 2.3 <8 5.2 <2 27 <2 11
ACJ01 2/21/01 19:24 ST 19 3.6 2440 8.1 5.9 <0.05 0.48 0.551 <10 <10 5.2 <8 5.1 <2 42 <2 20 955
ACJ01 2/23/01 7:24 SF 3.4 <8 4.1 <2 40 <2 44
ACJ01 2/23/01 9:24 ST 6 76 1270 7.8 3.7 0.109 1 1.04 120 15 3.5 <8 10 2.6 21 <2 49 370
ACJ01 2/23/01 19:24 SF 1.4 <8 4.1 <2 16 <2 12
ACJ01 2/24/01 21:13 ST 5 21 1880 8.1 6.1 0.055 0.75 0.581 32 <10 4.8 <8 6 <2 33 <2 32 610
ACJ01 2/24/01 22:13 SF 2.9 <8 3.6 <2 30 <2 12
ACJ01 2/25/01 0:13 ST 7 45 1160 7.8 4.5 0.079 0.83 0.857 75 <10 4.5 <8 8.3 <2 25 <2 33 360
ACJ01 2/25/01 12:13 SF 2.1 <8 4 <2 21 <2 12
ACJ01 2/25/01 14:13 ST 10 150 495 7 2.3 0.064 1 1.77 270 25 2.8 13 17 5.9 20 <2 72 165
ACJ01 2/26/01 8:13 SF <1 <8 5.3 <2 8.8 <2 <10
ACJ01 2/26/01 10:13 ST 19 75 911 7.7 3.8 0.082 0.83 1.29 120 14 3 <8 11 3 21 <2 42 120
ACJ01 2/27/01 22:15 SF 1.7 <8 5.9 <2 18 <2 14
ACJ01 2/28/01 0:15 ST 12 59 1360 8 5.1 0.075 0.68 1.04 84 11 5.6 <8 14 2.7 32 <2 44 855
ACJ01 2/28/01 22:15 SF 2.9 <8 6.3 <2 30 <2 15
ACJ01 6/26/01 15:39 DT 5 7.6 3050 8.3 5 <0.05 0.83 0.765 13 <10
ACJ01 6/26/01 19:39
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South County Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

PDCM01 7/26/00 12:38 DT 24 250 8360 8.1 13 <0.05 0.99 3.37 1200 136
PDCM01 7/27/00 11:38
PDCM01 8/31/00 12:00 DT 24 40 6010 7.9 11 0.157 1.8 2.14 500 27
PDCM01 9/1/00 11:00
PDCM01 9/21/00 12:58 DT 24 90 8160 8.1 16 0.061 2.2 2.02 90 29
PDCM01 9/22/00 11:58
PDCM01 11/15/00 12:36 DT 24 106 9330 8.1 22 <0.05 1.7 1.19 150 18
PDCM01 11/16/00 11:36
PDCM01 12/5/00 13:32 DT 24 64 7020 8.1 17 0.125 1.5 1.41 150 18
PDCM01 12/6/00 12:32
PDCM01 1/16/01 12:23 DT 24 262 9560 8 21 0.15 2.2 1.44 430 36
PDCM01 1/17/01 11:23
PDCM01 1/24/01 8:50 ST 5 608 1380 7.7 11 1.06 4.3 3.06 1890 140 15 34 87 15 85 <2 370 392
PDCM01 1/24/01 9:50 SF 1.8 <8 22 <2 28 <2 14
PDCM01 1/24/01 11:50 ST 6 352 3180 7.9 10 0.43 3.2 1.19 390 38 9.8 17 33 4.5 78 <2 130 918
PDCM01 1/24/01 21:50 SF 5.8 <8 15 <2 61 <2 34
PDCM01 1/24/01 23:50 ST 17 75 9670 7.3 22 0.908 3.1 0.887 0.144 110 <10 34 <8 12 <2 220 <2 150 330
PDCM01 1/26/01 7:50 SF 32 <8 6 <2 220 <2 92
PDCM01 1/26/01 9:50 ST 9 800 2230 7.4 8.8 1.13 3 2.23 0.167 1110 88 9.9 40 43 10 85 <2 220 760
PDCM01 1/27/01 1:50 SF 2.8 <8 4.4 <2 48 <2 16
PDCM01 1/27/01 3:50 ST 7 60 4620 8 16 0.754 0.8 1.04 130 13 14 <8 5.9 <2 110 <2 79 2140
PDCM01 1/27/01 15:50 SF 12 <8 2.7 <2 110 <2 41
PDCM01 2/10/01 11:43 ST 5 326 1680 7.1 6.3 0.627 2.8 1.93 0.166 470 50 5.3 22 34 6.7 42 <2 150 524
PDCM01 2/10/01 12:43 SF 1.1 <8 11 <2 24 <2 <10
PDCM01 2/11/01 9:39 ST 9 17 9570 8.1 23 0.084 1.6 0.581 34 10 41 <8 40 2.3 250 <2 190 2902
PDCM01 2/12/01 1:39 SF 38 <8 13 <2 240 <2 130
PDCM01 2/12/01 3:39 ST 15 1260 1570 7.4 8.7 0.533 4.8 4.28 2610 150 12 72 64 16 94 <2 360 562
PDCM01 2/13/01 7:39 SF 10 <8 7.7 <2 36 <2 <10
PDCM01 2/13/01 9:39 ST 10 456 3030 7.6 12 0.427 4.9 2.48 740 50 18 30 110 6.9 210 <2 210 2110
PDCM01 2/14/01 3:39 SF 10 <8 17 <2 110 <2 28
PDCM01 2/14/01 5:39 ST 14 195 6060 7.9 16 0.265 2.1 1.38 460 36 35 14 20 2.3 240 <2 190 1430
PDCM01 2/15/01 7:39 SF 29 <8 11 <2 230 <2 65
PDCM01 2/15/01 9:39 ST 13 57 7290 8 16 0.182 1.2 0.459 90 12 42 <8 18 <2 290 <2 180 2540
PDCM01 2/16/01 9:39 SF 37 <8 12 <2 280 <2 80
PDCM01 2/18/01 11:30 ST 5 286 4390 7.5 13 0.328 3.6 2.33 610 60 23 14 41 7.1 150 <2 210 1430
PDCM01 2/18/01 12:30 SF 15 <8 12 <2 130 <2 34
PDCM01 2/18/01 14:30 ST 14 16 9999 8 22 0.141 1.5 0.459 22 <10 59 <8 14 <2 360 <2 220 4000

SAMPLES

Prima Deschecha Channel
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South County Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

Prima Deschecha Channel
PDCM01 2/19/01 16:30 SF 59 <8 13 <2 370 <2 140
PDCM01 2/19/01 18:30 ST 5 67 2880 7.6 6.8 0.407 1.3 0.796 120 13 13 <8 14 <2 92 <2 84 964
PDCM01 2/20/01 2:30 SF 10 <8 8 <2 82 <2 39
PDCM01 2/20/01 10:30 ST 5 303 8360 8 23 1.01 2.3 1.47 440 41 40 25 16 4.9 240 <2 220 2998
PDCM01 2/20/01 18:30 SF 30 <8 <2 <2 240 <2 66
PDCM01 2/20/01 20:30 ST 21 72 9999 8 23 0.147 1.5 0.673 120 12 52 <8 9.9 <2 340 <2 220
PDCM01 2/22/01 12:30 SF 49 <8 <2 <2 340 <2 130
PDCM01 2/24/01 13:26 ST 5 35 1370 7.6 4.5 0.135 0.78 0.643 33 <10 4.9 <8 11 <2 39 <2 52 375
PDCM01 2/24/01 14:45 SF 3.2 <8 6.7 <2 31 <2 24
PDCM01 2/25/01 0:54 ST 5 128 2400 7.8 6.9 0.354 1.3 1.13 210 21 10 12 11 2.4 85 <2 99 810
PDCM01 2/25/01 8:54 SF 6.7 <8 <2 <2 62 <2 32
PDCM01 2/25/01 10:54 ST 13 786 1240 7.4 4.7 0.212 2.5 3.37 1790 120 9.8 55 44 10 79 <2 230 405
PDCM01 2/26/01 0:54 ST 17 326 3580 7.4 9 0.121 2.5 2.11 570 44 23 25 19 5.3 170 <2 190 1330
PDCM01 2/26/01 10:54 SF 1.8 <8 6.2 <2 33 <2 <10
PDCM01 2/27/01 22:08 SF 17 <8 <2 <2 160 <2 54
PDCM01 2/28/01 0:08 ST 13 256 3610 7.6 9.1 0.09 2 1.35 490 40 24 23 16 3.8 190 <2 180
PDCM01 3/1/01 0:08 SF 17 <8 <2 <2 160 <2 52
PDCM01 6/14/01 11:30 DT 1 104 9030 8.1 23 <0.05 1.5 1.38 200 21
PDCM01 6/21/01 14:15 DT 1 45 6390 8.2 14 0.157 0.78 0.949 190 10
PDCM01 6/26/01 14:22 DT 24 198 6340 8 15 <0.05 2.8 1.62 410 36
PDCM01 6/27/01 13:22

Appendix K-43

0015250



South County Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

SDCM02 7/26/00 11:40 DT 24 10 5540 8.6 <0.44 <0.05 0.47 1.41 40 24
SDCM02 7/27/00 10:40
SDCM02 8/31/00 11:05 DT 24 6.4 5240 8.4 0.61 <0.05 1.2 1.29 27 20
SDCM02 9/1/00 10:05
SDCM02 9/21/00 12:15 DT 24 10 5750 8.5 2.5 <0.05 <0.2 1.32 34 11
SDCM02 9/22/00 11:15
SDCM02 11/15/00 11:49 DT 24 1.6 5320 8.4 5.6 <0.05 0.61 0.551 <10 <10
SDCM02 11/16/00 10:49
SDCM02 12/5/00 12:52 DT 24 13 4720 8.3 5.7 0.07 1.4 1.19 56 20
SDCM02 12/6/00 11:52
SDCM02 1/16/01 11:24 DT 24 69 3940 8 6.8 0.107 1.1 0.826 94 11
SDCM02 1/17/01 10:24
SDCM02 6/14/01 11:00 DT 1 37 5710 8.8 0.89 <0.05 2.4 1.47 120 26
SDCM02 6/21/01 13:45 DT 1 7.1 6020 8.9 <0.44 <0.05 1.3 0.52 42 <10
SDCM02 6/26/01 13:29 DT 24 2.7 3840 8.5 2.9 <0.05 1.7 0.551 <10 <10
SDCM02 6/27/01 12:29

SAMPLES

Segunda Deschecha Channel

Appendix K-44

0015251



South County Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

SJOL01 2/25/01 19:06 ST 5 19 490 7.3 1.8 0.061 0.61 0.245 13 <10 <1 <8 5.8 <2 <4 <2 12 140
SJOL01 2/25/01 20:06 SF <1 <8 4.9 <2 <4 <2 <10
SJOL01 2/25/01 22:06 ST 19 7.4 430 7.8 0.55 <0.05 0.22 0.184 <10 <10 <1 <8 4.8 <2 <4 <2 <10 125
SJOL01 2/27/01 10:06 SF <1 <8 3.1 <2 <4 <2 <10
SJOL01 2/27/01 10:41 ST 19 2.3 406 7.9 0.92 <0.05 0.22 <0.061 <10 <10 3.4 <8 4.3 <2 <4 <2 <10 115
SJOL01 2/28/01 22:41 SF 2.7 <8 4.1 <2 <4 <2 <10
SJOL01 6/26/01 11:14 DT 24 1.1 486 8.1 <0.44 <0.05 <0.2 <0.061 <10 <10
SJOL01 6/27/01 10:14

SAMPLES

San Juan Creek at Ortega Hwy

Appendix K-45

0015252



South County Watershed

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

SJNL01 11/15/00 10:21 DT 24 0.9 2250 8.1 1.2 <0.05 0.34 0.245 <10 <10
SJNL01 11/16/00 9:21
SJNL01 12/5/00 11:52 DT 24 2.3 2910 8.2 1 <0.05 1.4 0.153 25 16
SJNL01 12/6/00 10:52
SJNL01 1/16/01 10:18 DT 24 1.3 1450 8.1 3.4 <0.05 0.33 0.275 <10 <10
SJNL01 1/17/01 9:18
SJNL01 2/12/01 4:04 ST 5 58 753 7.5 2.3 0.095 2 0.887 130 22 <1 <8 12 3.4 6.6 <2 61 226
SJNL01 2/12/01 5:04 SF <1 <8 4.8 <2 4.1 <2 14
SJNL01 2/12/01 7:04 ST 14 612 665 7.6 7.3 0.188 3.6 3.37 1000 100 2.2 30 30 12 29 <2 140 208
SJNL01 2/13/01 9:04 SF <1 <8 5.2 <2 6.9 <2 <10
SJNL01 2/13/01 11:04 ST 13 138 752 7.8 9.7 <0.05 3.9 2.42 180 20 <1 <8 11 4 5.9 <2 34 315
SJNL01 2/14/01 11:04 SF <1 <8 6.3 <2 <4 <2 <10
SJNL01 2/14/01 13:04 ST 11 8 999 7.9 7.1 <0.05 0.96 1.16 <10 <10 <1 <8 5.5 <2 <4 <2 <10 355
SJNL01 2/15/01 9:04 SF <1 <8 5.3 <2 <4 <2 <10
SJNL01 2/15/01 11:04 ST 10 6.2 1180 8 4.9 <0.05 0.3 0.643 10 <10 <1 <8 5.2 <2 <4 <2 <10 365
SJNL01 2/16/01 5:04 SF <1 <8 3.7 <2 <4 <2 <10
SJNL01 2/19/01 21:01 ST 5 30 882 7.5 3 0.085 0.28 0.826 45 <10 1.1 <8 10 <2 8.7 <2 27
SJNL01 2/19/01 22:01 SF <1 <8 5.5 <2 6.8 <2 <10
SJNL01 2/20/01 0:01 ST 6 5.6 1200 7.7 4.1 <0.05 0.78 0.428 10 <10 <1 <8 4.5 <2 <4 <2 <10
SJNL01 2/20/01 10:01 SF <1 <8 4.1 <2 <4 <2 <10
SJNL01 2/20/01 12:01 ST 22 3.7 1190 8 2.8 <0.05 0.28 0.291 <10 <10 <1 <8 6.2 <2 <4 <2 <10 338
SJNL01 2/22/01 6:01 SF <1 <8 5.6 <2 <4 <2 <10
SJNL01 2/22/01 8:01 ST 12 1.8 1310 8.2 2.3 <0.05 0.22 0.184 <10 <10 <1 <8 3.6 <2 <4 <2 <10 405
SJNL01 2/23/01 6:01 SF <1 <8 3.3 <2 <4 <2 <10
SJNL01 2/23/01 8:01 ST 8 146 999 8 4.2 0.051 1.1 0.918 220 24 1.4 <8 12 2.1 10 <2 47 208
SJNL01 2/23/01 22:01 SF <1 <8 4.6 <2 4.1 <2 <10
SJNL01 2/25/01 9:58 ST 5 196 818 7.9 2.7 0.101 1.3 1.19 240 27 1.8 12 17 4.2 16 <2 69 225
SJNL01 2/25/01 12:58 ST 16 394 660 7.6 5.3 0.112 1.6 2.39 490 52 1.8 17 20 7.2 21 <2 88 160
SJNL01 2/26/01 17:44 SF <1 <8 6.9 <2 9.8 <2 <10
SJNL01 2/26/01 19:44 ST 19 120 780 7.8 4.8 <0.05 1 1.47 130 16 <1 <8 8.7 2.9 6.6 <2 31 255
SJNL01 2/27/01 10:58 SF <1 <8 5 <2 5.9 <2 <10
SJNL01 2/28/01 7:44 SF <1 <8 4.3 <2 4.2 <2 <10
SJNL01 2/28/01 10:11 ST 13 60 1470 8.1 4.6 0.067 0.98 1.13 64 <10 1.9 <8 9.2 2.6 24 <2 32 455
SJNL01 3/1/01 10:11 SF <1 <8 5 <2 20 <2 <10
SJNL01 6/26/01 12:31 DT 24 2.5 1540 8.2 <0.44 <0.05 0.34 <0.061 <10 <10
SJNL01 6/27/01 11:31

SAMPLES

San Juan Creek at La Novia

Appendix K-46

0015253
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Huntington Harbour/Sunset, Anaheim, Bolsa Bays

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

HUNBCC 11/28/00 0:00 1.4 52600 7.9 <0.44 <0.05 0.61 <0.061 24 <10 <1 <8 21 <2 <4 <2 <10
HUNBCC 11/28/00 0:00 <1 <8 19 <2 <4 <2 13
HUNBCC 6/29/01 0:00 3.2 43560 7.9 <0.44 <0.05 0.51 0.0612 16 <10 <1 <8 <2 <2 11 <2 12
HUNBCC 6/29/01 0:00 <1 <8 <2 <2 11 <2 13
HUNWAR 11/28/00 0:00 0.85 52700 8 <0.44 <0.05 0.85 0.0918 24 <10 <1 <8 20 <2 <4 <2 25
HUNWAR 11/28/00 0:00 <1 <8 19 <2 <4 <2 25
HUNWAR 6/29/01 0:00 3 44100 7.9 <0.44 <0.05 0.49 0.153 17 <10 <1 <8 <2 <2 11 <2 19
HUNWAR 6/29/01 0:00 1.1 <8 <2 <2 12 <2 19

HUNCRB 11/28/00 0:00 0.75 51800 8 <0.44 <0.05 0.66 0.0612 21 <10 <1 <8 19 <2 <4 <2 25
HUNCRB 11/28/00 0:00 <1 <8 20 <2 <4 <2 28
HUNCRB 6/29/01 0:00 2.1 44200 8 <0.44 <0.05 0.42 0.0612 <10 <10 <1 <8 <2 <2 12 <2 16
HUNCRB 6/29/01 0:00 <1 <8 <2 <2 12 <2 16

HUNHAR 11/28/00 0:00 1 52800 8 <0.44 <0.05 0.76 0.0612 15 <10 <1 <8 17 <2 <4 <2 <10
HUNHAR 11/28/00 0:00 <1 <8 18 <2 <4 <2 <10

HUNSUN 11/28/00 0:00 2.1 53200 7.9 <0.44 <0.05 0.65 <0.061 21 <10 <1 <8 19 <2 <4 <2 <10
HUNSUN 11/28/00 0:00 <1 <8 19 <2 <4 <2 <10
HUNSUN 6/29/01 0:00 3.5 44320 7.9 <0.44 0.075 0.52 <0.061 <10 <10 <1 <8 <2 <2 9.7 <2 <10
HUNSUN 6/29/01 0:00 <1 <8 <2 <2 9 <2 <10

BBOLR 11/28/00 0:00 1.4 53100 8.1 <0.44 <0.05 0.81 0.184 23 <10 <1 <8 18 <2 <4 <2 10
BBOLR 11/28/00 0:00 <1 <8 17 <2 <4 <2 <10

TGUC05 11/28/00 0:00 2.6 52900 8 <0.44 <0.05 0.76 0.0918 27 <10 <1 <8 20 <2 <4 <2 17
TGUC05 11/28/00 0:00 <1 <8 20 <2 <4 <2 17

d/s Bolsa Bay

Sunset Aquatic Park

Bolsa Bay

SAMPLES

Huntington Harbour

Christiana Bay

Anaheim Bay

Appendix L-1

0015255



Dana Point Harbor

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

DAPTEB 11/21/00 0:00 D 2.7 54100 7.9 <0.44 0.059 1.1 <0.061 20 <10
DAPTEB 1/24/01 0:00 ST 4.6 48400 7.9 0.65 0.054 0.68 <0.061 25 <10 <1 <8 3.5 <2 14 <2 31
DAPTEB 1/24/01 0:00 SF <1 <8 <2 <2 15 <2 27
DAPTEB 1/26/01 0:00 ST 5.6 44200 8 0.49 <0.05 0.47 <0.061 34 <10 <1 <8 <2 <2 20 <2 12
DAPTEB 1/26/01 0:00 SF <1 <8 <2 <2 28 <2 <10
DAPTEB 1/28/01 0:00 ST 2.3 54500 8.1 <0.44 <0.05 0.43 <0.061 36 <10 <1 <8 8.7 <2 25 <2 33
DAPTEB 1/28/01 0:00 SF <1 <8 3.2 <2 24 <2 24
DAPTEB 2/26/01 0:00 ST 23 33420 7.7 1.2 0.064 0.47 0.459 14 <10 <1 <8 8.1 <2 16 <2 29
DAPTEB 2/26/01 0:00 SF <1 <8 <2 <2 16 <2 15
DAPTEB 2/28/01 0:00 ST 6 41900 8 0.88 <0.05 0.52 0.184 26 <10 <1 <8 <2 <2 35 <2 17
DAPTEB 2/28/01 0:00 SF <1 <8 <2 <2 48 <2 83
DAPTEB 3/2/01 0:00 ST 2.1 45900 8 <0.44 <0.05 0.39 <0.061 12 <10 <1 <8 <2 <2 49 <2 20
DAPTEB 3/2/01 0:00 SF <1 9.4 <2 <2 42 <2 39
DAPTEB 6/28/01 0:00 D 3.5 44190 8 <0.44 <0.05 0.84 0.122 11 <10

SAMPLES

East Basin

Appendix L-2

0015256



Dana Point Harbor

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

DAPTHE 1/24/01 0:00 ST 2.9 53200 8 <0.44 <0.05 0.637 <0.061 12 <10 <1 <8 <2 <2 17 <2 19
DAPTHE 1/24/01 0:00 SF <1 <8 <2 <2 19 <2 17
DAPTHE 1/26/01 0:00 ST 2.8 49800 8 <0.44 <0.05 0.38 <0.061 25 <10 <1 <8 7.3 <2 23 <2 36
DAPTHE 1/26/01 0:00 SF <1 <8 2 <2 24 <2 23
DAPTHE 1/28/01 0:00 ST 76 55700 8.1 <0.44 <0.05 <0.2 <0.061 250 13 <1 <8 <2 <2 32 <2 <10
DAPTHE 1/28/01 0:00 SF <1 <8 <2 <2 56 <2 <10
DAPTHE 2/26/01 0:00 ST 50 28060 8.1 1.9 0.077 0.46 0.643 66 <10 <1 <8 <2 <2 16 <2 13
DAPTHE 2/26/01 0:00 SF <1 <8 <2 <2 16 <2 <10
DAPTHE 2/28/01 0:00 ST 21 42270 8 0.88 <0.05 0.55 0.214 47 <10 <1 <8 <2 <2 35 <2 12
DAPTHE 2/28/01 0:00 SF <1 <8 <2 <2 36 <2 <10
DAPTHE 3/2/01 0:00 ST 4.1 46300 8.1 <0.44 <0.05 0.4 <0.061 10 <10 <1 9.4 <2 <2 36 <2 <10
DAPTHE 3/2/01 0:00 SF <1 9.4 <2 <2 35 <2 <10

SAMPLES

Harbor Entrance

Appendix L-3

0015257



Dana Point Harbor

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

DAPTLB 11/21/00 0:00 D 1 54900 8.1 <0.44 0.07 0.9 <0.061 20 <10
DAPTLB 1/24/01 0:00 ST 3.5 50500 8 <0.44 <0.05 0.57 <0.061 33 <10 <1 <8 <2 <2 16 <2 18
DAPTLB 1/24/01 0:00 SF <1 <8 <2 <2 16 <2 15
DAPTLB 1/26/01 0:00 ST 5.3 47300 8 0.44 <0.05 0.42 <0.061 18 <10 <1 <8 2.4 <2 20 <2 65
DAPTLB 1/26/01 0:00 SF <1 <8 <2 <2 21 <2 17
DAPTLB 1/28/01 0:00 ST 2.7 54300 8 <0.44 <0.05 <0.2 <0.061 18 <10 <1 <8 8.8 <2 23 <2 26
DAPTLB 1/28/01 0:00 SF <1 <8 <2 <2 26 <2 14
DAPTLB 2/26/01 0:00 ST 8.9 36600 8.1 0.65 <0.05 0.3 0.184 29 <10 <1 <8 <2 <2 16 <2 24
DAPTLB 2/26/01 0:00 SF <1 <8 <2 <2 16 <2 15
DAPTLB 2/28/01 0:00 ST 5.4 44520 8 0.44 <0.05 0.52 0.0918 29 <10 <1 8.4 <2 <2 40 <2 11
DAPTLB 2/28/01 0:00 SF <1 9.4 <2 <2 42 <2 12
DAPTLB 3/2/01 0:00 ST 2.5 46300 8.1 <0.44 <0.05 0.45 <0.061 33 <10 <1 <8 <2 <2 27 <2 <10
DAPTLB 3/2/01 0:00 SF <1 <8 <2 <2 34 <2 <10
DAPTLB 6/28/01 0:00 D 1.7 45100 8 <0.44 <0.05 0.37 0.0612 25 <10

SAMPLES

Launch Ramp

Appendix L-4
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Dana Point Harbor

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

DAPTWB 11/21/00 0:00 D 1.6 56300 8.1 <0.44 <0.05 0.94 <0.061 <10 <10
DAPTWB 1/24/01 0:00 ST 3.9 47800 7.9 0.65 <0.05 0.62 <0.061 14 <10 <1 <8 <2 <2 16 <2 23
DAPTWB 1/24/01 0:00 SF <1 <8 <2 <2 16 <2 18
DAPTWB 1/26/01 0:00 ST 4.7 44600 8 0.47 <0.05 0.45 <0.061 27 <10 <1 <8 3.1 <2 20 <2 24
DAPTWB 1/26/01 0:00 SF <1 <8 <2 <2 19 <2 17
DAPTWB 1/28/01 0:00 ST 1.9 55100 8.1 <0.44 <0.05 22 <0.061 36 <10 <1 <8 11 <2 23 <2 31
DAPTWB 1/28/01 0:00 SF <1 <8 <2 <2 23 <2 18
DAPTWB 2/26/01 0:00 ST 11 32110 8.1 1.4 0.056 0.44 0.428 24 <10 <1 9.9 22 4.3 17 <2 43
DAPTWB 2/26/01 0:00 SF <1 <8 <2 <2 16 <2 12
DAPTWB 2/28/01 0:00 ST 4.8 38710 8 0.83 <0.05 0.5 0.184 <10 <10 <1 8.7 <2 <2 38 <2 32
DAPTWB 2/28/01 0:00 SF <1 8.5 <2 <2 38 <2 17
DAPTWB 3/2/01 0:00 ST 1.7 46610 8.1 <0.44 <0.05 0.4 <0.061 13 <10 <1 8.5 <2 <2 33 <2 15
DAPTWB 3/2/01 0:00 SF <1 9.3 <2 <2 33 <2 14
DAPTWB 6/28/01 0:00 D 3.8 44320 8 <0.44 <0.05 0.38 0.0612 27 <10

SAMPLES

West Basin

Appendix L-5

0015259



Dana Point Harbor

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

DAPTLR 1/24/01 0:00 ST 2.3 50800 8 <0.44 <0.05 0.73 <0.061 <10 <10 <1 <8 <2 <2 17 <2 15
DAPTLR 1/24/01 0:00 SF <1 <8 <2 <2 17 <2 12
DAPTLR 1/26/01 0:00 ST 3.7 46100 8 0.48 0.08 0.38 <0.061 30 <10 <1 <8 <2 <2 20 <2 19
DAPTLR 1/26/01 0:00 SF <1 <8 <2 <2 22 <2 16
DAPTLR 1/28/01 0:00 ST 2.2 54600 8.1 <0.44 <0.05 0.8 <0.061 <10 <10 <1 8.8 17 2.7 24 <2 36
DAPTLR 1/28/01 0:00 SF <1 <8 <2 <2 24 <2 13
DAPTLR 2/26/01 0:00 ST 7.8 36560 8.1 0.84 0.053 0.36 0.153 12 <10 <1 <8 <2 <2 16 <2 15
DAPTLR 2/26/01 0:00 SF <1 <8 <2 <2 16 <2 <10
DAPTLR 2/28/01 0:00 ST 3.2 45500 8 0.47 <0.05 0.47 0.0612 31 <10 <1 8 <2 <2 35 <2 15
DAPTLR 2/28/01 0:00 SF <1 <8 <2 <2 34 <2 13
DAPTLR 3/2/01 0:00 ST 3.9 46410 8 <0.44 <0.05 0.45 <0.061 30 <10 <1 9.1 <2 <2 36 <2 11
DAPTLR 3/2/01 0:00 SF <1 9.4 <2 <2 36 <2 12

SAMPLES

Launch Ramp near boatyard

Appendix L-6
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Lower Newport Bay 

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

LNBHIR 7/28/00 9:45 D 2 51200 8.2 <0.44 <0.05 0.2 0.184 17 13
LNBHIR 7/28/00 9:45 D 6 53500 8.2 <0.44 <0.05 <0.2 0.153 29 12
LNBHIR 7/28/00 9:45 D 3 53200 8.2 <0.44 <0.05 0.65 0.153 33 10
LNBHIR 9/15/00 11:00 D 2.2 51300 8.1 <0.44 <0.05 <0.2 0.0918 <10 <10
LNBHIR 9/15/00 11:00 D 4.2 52400 8.1 <0.44 <0.05 0.64 <0.061 11 <10
LNBHIR 9/15/00 11:00 D 6.5 53100 8.1 <0.44 <0.05 0.64 <0.061 19 <10
LNBHIR 9/29/00 10:20 D 0.8 51100 8 <0.44 <0.05 0.68 0.214 <10 <10
LNBHIR 9/29/00 10:20 D 0.85 51400 8 <0.44 <0.05 0.73 0.184 <10 <10
LNBHIR 9/29/00 10:20 D 0.55 52600 8.1 <0.44 <0.05 0.57 0.122 <10 <10
LNBHIR 10/27/00 0:00 ST 2.2 44100 8.1 0.58 0.106 0.7 0.0949 <10 <10 <1 <8 19 <2 11 <2 35
LNBHIR 10/27/00 0:00 SF <1 <8 20 <2 11 <2 35
LNBHIR 10/29/00 0:00 ST 1.9 44100 7.9 2.5 0.156 0.66 0.171 14 <10 <1 8.6 21 <2 12 <2 93
LNBHIR 10/29/00 0:00 SF <1 8.1 19 <2 11 <2 26
LNBHIR 10/31/00 0:00 ST 1.8 45200 8 2.9 0.187 0.8 0.214 <10 <10 <1 9.6 27 <2 13 <2 20
LNBHIR 10/31/00 0:00 SF <1 8.6 27 <2 13 <2 22
LNBHIR 11/17/00 0:00 D 2.4 51200 8.1 0.6 <0.05 0.67 <0.061 32 <10
LNBHIR 11/17/00 0:00 D 2.6 52500 8.1 <0.44 <0.05 0.79 <0.061 32 <10
LNBHIR 11/17/00 0:00 D 2 50900 8.1 <0.44 <0.05 0.73 <0.061 29 <10
LNBHIR 1/11/01 0:00 ST 34 19100 7.8 7.9 0.39 0.6 0.734 0.138 19 <10 <1 9.3 23 4.3 4.3 <2 46
LNBHIR 1/11/01 0:00 SF <1 <8 13 <2 <4 <2 17
LNBHIR 1/13/01 0:00 ST 8.1 16100 7.8 6.9 0.278 0.62 0.765 0.32 <10 <10 <1 <8 12 <2 <4 <2 11
LNBHIR 1/13/01 0:00 SF <1 <8 11 <2 <4 <2 <10
LNBHIR 1/15/01 0:00 ST 1.3 39900 2.8 2.7 0.212 1.1 0.275 0.12 20 <10 <1 11 16 <2 <4 <2 18
LNBHIR 1/15/01 0:00 SF <1 <8 45 2.6 5.9 <2 60
LNBHIR 3/6/01 0:00 ST 8 35570 7.9 6.5 0.206 0.66 0.337 14 <10 <1 <8 <2 <2 13 <2 14
LNBHIR 3/6/01 0:00 SF <1 <8 <2 <2 12 <2 <10
LNBHIR 3/8/01 0:00 ST 2.1 39540 8 2.3 0.12 0.45 0.153 <10 <10 <1 <8 <2 <2 15 <2 14
LNBHIR 3/8/01 0:00 SF <1 <8 <2 <2 16 <2 12
LNBHIR 3/10/01 0:00 ST 3.5 40730 8 1.8 0.087 0.73 0.153 29 <10 <1 <8 <2 <2 16 <2 20
LNBHIR 3/10/01 0:00 SF <1 <8 <2 <2 15 <2 10
LNBHIR 3/29/01 0:00 D 3.5 45080 8.2 <0.44 <0.05 0.59 <0.061 <10 <10 <1 <8 <2 <2 19 <2 16
LNBHIR 3/29/01 0:00 D 5.6 44840 8.2 <0.44 <0.05 0.69 <0.061 15 <10 <1 <8 <2 <2 20 <2 12
LNBHIR 3/29/01 0:00 D 6.6 46600 8.2 <0.44 <0.05 0.64 <0.061 32 <10
LNBHIR 4/30/01 0:00 D 1.8 42300 8 0.56 0.093 0.85 0.132 <10 <10
LNBHIR 4/30/01 0:00 D 12 43920 8.1 <0.44 <0.05 0.78 0.125 23 <10
LNBHIR 4/30/01 0:00 D 13 39700 8.1 <0.44 0.053 1.2 0.459 22 <10
LNBHIR 6/6/01 0:00 D 3.5 45090 8 <0.44 <0.05 0.64 0.0612 <10 <10 <1 10 <2 <2 31 <2 18
LNBHIR 6/6/01 0:00 D 4.5 45200 8 <0.44 <0.05 0.62 0.0612 <10 <10 <1 12 <2 <2 38 <2 13
LNBHIR 6/6/01 0:00 D 0.15 42360 5.6 4 0.178 0.93 1.62 14 <10 19 51 20 19 52 19 99
LNBHIR 6/27/01 0:00 D 6.4 44120 8.1 <0.44 <0.05 0.64 0.122 0.028 11 <10
LNBHIR 6/27/01 0:00 D 5.2 44400 8.1 <0.44 <0.05 0.55 0.122 0.016 27 <10
LNBHIR 6/27/01 0:00 D 5.6 45380 8.1 <0.44 <0.05 0.66 0.0612 0.013 21 <10

SAMPLES

Lower Newport Bay - Harbor Island Reach

Appendix L-7

0015261



Lower Newport Bay 

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

LNBRIN 10/27/00 0:00 ST 4 36600 8.1 0.93 0.146 0.66 0.147 <10 <10 <1 <8 28 <2 12 <2 80
LNBRIN 10/27/00 0:00 SF <1 <8 23 <2 11 <2 63
LNBRIN 10/29/00 0:00 ST 1.5 42600 7.9 2.7 0.157 0.84 0.23 13 <10 <1 8.3 32 <2 13 <2 32
LNBRIN 10/29/00 0:00 SF <1 8.4 24 <2 14 <2 37
LNBRIN 10/31/00 0:00 ST 1.7 40600 7.9 4.2 0.243 0.93 0.26 <10 <10 <1 8.9 28 <2 15 <2 28
LNBRIN 10/31/00 0:00 SF <1 8.6 27 <2 13 <2 30
LNBRIN 1/11/01 0:00 ST 14 27200 7.8 6.9 0.348 <0.2 0.551 0.113 <10 <10 <1 <8 19 <2 <4 <2 44
LNBRIN 1/11/01 0:00 SF <1 <8 13 <2 <4 <2 33
LNBRIN 1/13/01 0:00 ST 8.3 16400 7.3 7 0.281 0.58 0.826 0.33 <10 <10 <1 <8 14 <2 <4 <2 23
LNBRIN 1/13/01 0:00 SF <1 <8 12 <2 <4 <2 20
LNBRIN 1/15/01 0:00 ST 0.5 40500 3.1 3.2 0.229 0.88 0.275 0.125 <10 <10 <1 <8 18 <2 4.5 <2 25
LNBRIN 1/15/01 0:00 SF <1 <8 17 <2 5 <2 25
LNBRIN 3/6/01 0:00 ST 0.9 33780 8 2.9 0.109 0.52 0.245 15 <10 <1 <8 <2 <2 13 <2 34
LNBRIN 3/6/01 0:00 SF <1 <8 <2 <2 13 <2 30
LNBRIN 3/8/01 0:00 ST 0.6 39100 8 2 0.082 0.41 0.122 19 <10 <1 <8 <2 <2 18 <2 27
LNBRIN 3/8/01 0:00 SF <1 <8 <2 <2 16 <2 24
LNBRIN 3/10/01 0:00 ST 1.7 44870 8 0.53 0.055 0.78 <0.061 23 <10 <1 <8 <2 <2 16 <2 18
LNBRIN 3/10/01 0:00 SF <1 <8 <2 <2 17 <2 17

SAMPLES

Lower Newport - Rhine Channel

Appendix L-8

0015262



Lower Newport Bay 

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

LNBTUB 10/27/00 0:00 ST 4.8 31600 8.1 1.3 0.137 0.69 0.257 <10 <10 <1 <8 20 <2 11 <2 48
LNBTUB 10/27/00 0:00 SF <1 <8 21 <2 12 <2 60
LNBTUB 10/29/00 0:00 ST 1.4 42800 7.9 2.5 0.175 0.84 0.208 12 <10 <1 8.6 22 <2 12 <2 36
LNBTUB 10/29/00 0:00 SF <1 <8 21 <2 10 <2 29
LNBTUB 10/31/00 0:00 ST 1.2 44500 8 2.9 0.192 0.8 0.184 19 <10 <1 8.8 27 <2 12 <2 21
LNBTUB 10/31/00 0:00 SF <1 8.5 24 <2 12 <2 21
LNBTUB 1/11/01 0:00 ST 16 27400 7.8 5 0.297 <0.2 0.49 0.146 21 <10 <1 <8 20 2.4 <4 <2 43
LNBTUB 1/11/01 0:00 SF <1 <8 13 <2 <4 <2 48
LNBTUB 1/13/01 0:00 ST 8.3 16500 7.7 6.6 0.278 0.7 0.796 0.3 <10 <10 <1 <8 14 <2 <4 <2 14
LNBTUB 1/13/01 0:00 SF <1 <8 13 <2 <4 <2 11
LNBTUB 1/15/01 0:00 ST 1.7 40600 3.4 2.7 0.218 0.99 0.275 0.116 30 <10 <1 <8 15 <2 4.9 <2 16
LNBTUB 1/15/01 0:00 SF <1 <8 12 <2 4.8 <2 14
LNBTUB 3/6/01 0:00 ST 4.4 30290 7.9 3 0.162 0.48 0.306 <10 <10 <1 <8 <2 <2 19 <2 25
LNBTUB 3/6/01 0:00 SF <1 <8 <2 <2 14 <2 15
LNBTUB 3/7/01 0:00 ST 1.3 39740 8 2.1 0.093 0.51 0.122 <10 <10 <1 <8 <2 <2 15 <2 11
LNBTUB 3/7/01 0:00 SF <1 <8 <2 <2 15 <2 10
LNBTUB 3/10/01 0:00 ST 2.1 44800 8.1 0.63 <0.05 0.74 0.184 24 <10 <1 <8 <2 <2 17 <2 12
LNBTUB 3/10/01 0:00 SF <1 <8 <2 <2 17 <2 13

SAMPLES

Lower Newport Bay - Turning Basin

Appendix L-9

0015263



Upper Newport Bay 

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

UNBCHB 7/28/00 10:15 D 1.7 51800 8.1 <0.44 <0.05 0.59 0.245 32 9
UNBCHB 7/28/00 10:15 D 1.8 53400 8.1 <0.44 <0.05 0.67 0.153 36 16
UNBCHB 7/28/00 10:15 D 2 52600 8.1 <0.44 <0.05 <0.2 0.153 35 11
UNBCHB 9/15/00 10:30 D 6.8 51200 8 <0.44 <0.05 0.75 0.0918 31 10
UNBCHB 9/15/00 10:30 D 6.8 50100 8.1 <0.44 <0.05 0.7 <0.061 10 <10
UNBCHB 9/15/00 10:30 D 6.8 52000 8.1 <0.44 <0.05 <0.2 0.0918 <10 <10
UNBCHB 9/29/00 9:50 D 3 51500 8 <0.44 0.051 0.64 0.214 <10 <10
UNBCHB 9/29/00 9:50 D 10 52200 8 <0.44 <0.05 0.54 0.184 35 <10
UNBCHB 9/29/00 9:50 D 4.9 50500 8 <0.44 <0.05 0.61 0.184 12 <10
UNBCHB 10/27/00 0:00 ST 7.7 42100 8 1.1 0.161 0.74 0.208 26 <10 <1 <8 19 <2 12 <2 36
UNBCHB 10/27/00 0:00 SF <1 <8 18 <2 12 <2 35
UNBCHB 10/29/00 0:00 ST 2.8 42600 7.9 2 0.142 0.86 0.181 57 <10 <1 8.5 20 <2 12 <2 18
UNBCHB 10/29/00 0:00 SF <1 <8 13 <2 9 <2 25
UNBCHB 10/31/00 0:00 ST 2.4 37100 7.9 4.8 0.266 0.83 0.337 21 <10 <1 8.8 26 <2 12 <2 20
UNBCHB 10/31/00 0:00 SF <1 8.4 27 <2 12 <2 23
UNBCHB 11/17/00 0:00 D 2.8 51400 8.1 0.46 <0.05 0.7 0.0918 24 <10
UNBCHB 11/17/00 0:00 D 2.6 51800 8.1 0.48 <0.05 0.64 0.0918 16 <10
UNBCHB 11/17/00 0:00 D 3.4 50400 8.1 0.45 <0.05 0.62 0.0918 33 <10
UNBCHB 12/28/00 0:00 D 1.8 53800 8 <0.44 0.063 0.52 <0.061 0.025 25 <10
UNBCHB 12/28/00 0:00 D 1.9 54100 8 <0.44 0.058 <0.2 <0.061 0.029 25 <10
UNBCHB 12/28/00 0:00 D 1.5 54400 8 <0.44 0.062 0.5 0.0857 0.025 32 <10
UNBCHB 1/11/01 0:00 ST 71 8910 7.7 9.3 0.446 0.77 1.13 0.154 50 14 <1 <8 13 2.4 <4 <2 41
UNBCHB 1/11/01 0:00 SF <1 <8 9.2 <2 <4 <2 20
UNBCHB 1/13/01 0:00 ST 8.2 22900 7.9 5.7 0.235 0.39 0.673 0.33 14 <10 <1 <8 8.4 <2 <4 <2 18
UNBCHB 1/13/01 0:00 SF <1 <8 8.2 <2 <4 <2 15
UNBCHB 1/15/01 0:00 ST 1.5 41300 6.6 2.5 0.185 0.98 0.214 0.109 30 <10 <1 <8 13 <2 4.5 <2 12
UNBCHB 1/15/01 0:00 SF <1 <8 13 <2 7.1 <2 13
UNBCHB 3/6/01 0:00 ST 16 33500 7.9 7.8 0.223 0.61 0.428 25 <10 <1 <8 <2 <2 11 <2 16
UNBCHB 3/6/01 0:00 SF <1 <8 <2 <2 12 <2 11
UNBCHB 3/8/01 0:00 ST 9.9 40530 8 1.6 0.102 5.2 0.153 16 <10 <1 <8 <2 <2 17 <2 21
UNBCHB 3/8/01 0:00 SF <1 <8 <2 <2 19 <2 16
UNBCHB 3/10/01 0:00 ST 9 44100 8.3 0.76 0.073 0.89 0.153 29 <10 <1 <8 <2 <2 17 <2 19
UNBCHB 3/10/01 0:00 SF <1 <8 <2 <2 16 <2 12
UNBCHB 3/29/01 0:00 D 5 43700 8.2 <0.44 <0.05 0.73 <0.061 <10 <10 <1 <8 <2 <2 18 <2 15
UNBCHB 3/29/01 0:00 D 6.3 45600 8.2 <0.44 <0.05 0.66 <0.061 <10 <10 <1 <8 <2 <2 19 <2 13
UNBCHB 3/29/01 0:00 D 5.9 45640 8.2 <0.44 <0.05 0.61 <0.061 <10 <10
UNBCHB 4/30/01 0:00 D 3.8 43240 8 0.45 0.063 1.1 0.116 13 <10
UNBCHB 4/30/01 0:00 D 4.8 44320 8 <0.44 0.051 0.99 0.122 <10 <10
UNBCHB 4/30/01 0:00 D 7 42250 8.1 <0.44 <0.05 0.92 0.11 11 <10
UNBCHB 6/6/01 0:00 D 2.7 44900 8 0.59 0.053 1 <0.061 <10 <10 <1 13 2.7 <2 39 <2 21
UNBCHB 6/6/01 0:00 D 3.5 45300 8 0.49 <0.05 0.76 0.0612 <10 <10 <1 16 <2 <2 36 <2 20
UNBCHB 6/6/01 0:00 D 3 46410 8 0.5 <0.05 0.6 0.0918 <10 <10
UNBCHB 6/27/01 0:00 D 7.7 43860 8 <0.44 <0.05 0.55 0.122 0.03 28 <10
UNBCHB 6/27/01 0:00 D 6.5 46030 8.1 <0.44 <0.05 0.59 0.0918 0.028 18 <10
UNBCHB 6/27/01 0:00 D 7.9 44580 8 <0.44 <0.05 0.62 0.0918 0.03 33 <10

SAMPLES

Upper Newport Bay at PCH bridge

Appendix L-10

0015264



Upper Newport Bay 

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

UNBJAM 7/28/00 11:30 D 4.5 39800 8.3 <0.44 <0.05 0.92 0.459 15 7
UNBJAM 7/28/00 11:30 D 12 50800 8 <0.44 0.157 0.88 0.551 40 8
UNBJAM 7/28/00 11:30 D 14 49000 8 <0.44 0.2 0.85 0.428 38 7
UNBJAM 9/15/00 9:14 D 17 37400 8.1 6.6 0.288 1 0.673 32 <10
UNBJAM 9/15/00 9:14 D 2.9 47100 7.8 1.5 0.149 0.96 0.306 <10 <10
UNBJAM 9/15/00 9:14 D 3.6 48100 8 1.9 0.152 0.97 0.275 <10 <10
UNBJAM 9/29/00 8:23 D 2.5 37300 7.9 5.7 0.319 1 0.52 <10 <10
UNBJAM 9/29/00 8:23 D 0.55 49600 7.8 1.1 0.273 1.1 0.428 11 <10
UNBJAM 9/29/00 8:23 D 0.6 49800 7.8 1 0.263 0.99 0.428 <10 <10
UNBJAM 10/27/00 0:00 ST 90 6790 7.7 9.5 0.686 1.3 1.25 96 18 <1 15 17 3.9 13 <2 69
UNBJAM 10/27/00 0:00 SF <1 <8 8.3 <2 11 2.2 26
UNBJAM 10/29/00 0:00 ST 7.5 20700 7.5 10 0.631 1.3 0.918 <10 <10 <1 9.3 16 <2 9.4 <2 22
UNBJAM 10/29/00 0:00 SF <1 <8 17 <2 10 <2 30
UNBJAM 10/31/00 0:00 ST 13 13000 6.8 11 0.495 1.2 0.887 <10 <10 <1 <8 20 <2 12 <2 21
UNBJAM 10/31/00 0:00 SF <1 <8 21 <2 13 <2 23
UNBJAM 11/17/00 0:00 D 3.8 42100 8 8 0.218 0.74 0.306 22 <10
UNBJAM 11/17/00 0:00 D 2.4 47100 8.1 2 0.155 0.78 0.245 28 <10
UNBJAM 11/17/00 0:00 D 3.1 48200 8.1 1.5 0.131 0.51 0.184 21 <10
UNBJAM 12/28/00 0:00 D 6 40500 7.9 6.6 0.24 0.68 0.254 0.065 48 <10
UNBJAM 12/28/00 0:00 D 2.3 49400 7.9 1.4 0.192 0.59 0.144 0.056 28 <10
UNBJAM 12/28/00 0:00 D 3.6 50200 7.9 1.1 0.179 0.73 0.19 0.052 32 <10
UNBJAM 1/11/01 0:00 ST 754 500 7.8 10 0.371 1.7 3.98 0.38 1090 110 3.7 40 48 26 36 <2 250
UNBJAM 1/11/01 0:00 SF <1 <8 28 <2 <4 <2 <10
UNBJAM 1/13/01 0:00 ST 45 3660 7.8 11 0.259 1.1 2.02 0.42 15 <10 <1 <8 7.5 <2 <4 <2 17
UNBJAM 1/13/01 0:00 SF <1 <8 6.3 <2 <4 <2 12
UNBJAM 1/15/01 0:00 ST 2.2 16400 7 14 0.347 1.2 1.04 0.308 10 <10 <1 9.1 14 2.2 6.1 <2 27
UNBJAM 1/15/01 0:00 SF <1 <8 11 <2 6.1 <2 17
UNBJAM 3/6/01 0:00 ST 60 14500 7.8 13 0.297 0.77 0.673 64 <10 <1 <8 <2 <2 7.5 <2 31
UNBJAM 3/6/01 0:00 SF <1 <8 <2 <2 7.2 <2 17
UNBJAM 3/7/01 0:00 ST 11 17470 7.6 10 0.26 0.8 0.734 <10 <10 <1 <8 <2 <2 11 <2 19
UNBJAM 3/7/01 0:00 SF <1 <8 <2 <2 11 <2 14
UNBJAM 3/10/01 0:00 ST 25 6010 8.6 35 0.117 1.3 0.551 16 <10 <1 <8 2.1 <2 12 <2 24
UNBJAM 3/10/01 0:00 SF <1 <8 <2 <2 11 <2 14
UNBJAM 3/29/01 0:00 D 5.8 37100 7.9 6 0.432 1.3 0.275 17 <10 <1 <8 <2 <2 20 <2 19
UNBJAM 3/29/01 0:00 D 6.8 40040 7.8 3 0.484 1.2 0.337 <10 <10 <1 <8 <2 <2 21 <2 16
UNBJAM 3/29/01 0:00 D 7.5 43500 7.8 1.7 0.509 1.1 0.428 21 <10
UNBJAM 4/30/01 0:00 D 8.2 31100 7.6 4.2 0.293 1.1 0.3 13 <10
UNBJAM 4/30/01 0:00 D 7.3 41670 7.7 0.76 0.316 1.3 0.398 24 <10
UNBJAM 4/30/01 0:00 D 7.7 42400 7.7 0.67 0.358 1.4 0.428 13 <10
UNBJAM 6/6/01 0:00 D 4.5 35210 7.9 5.9 0.167 0.95 0.306 <10 <10 <1 11 <2 <2 41 <2 39
UNBJAM 6/6/01 0:00 D 5.3 40640 7.8 3.4 0.221 0.89 0.275 <10 <10 <1 15 2.8 <2 39 <2 32
UNBJAM 6/6/01 0:00 D 8.2 41300 7.9 2.2 0.188 0.94 0.275 15 <10
UNBJAM 6/27/01 0:00 D 5.6 38100 8.1 1.6 <0.05 0.76 0.184 0.089 13 <10
UNBJAM 6/27/01 0:00 D 11 41870 8 0.75 0.057 0.83 0.245 0.1 20 <10
UNBJAM 6/27/01 0:00 D 18 41400 8 <0.44 0.136 0.95 0.367 0.111 33 <10

SAMPLES

Upper Newport Bay - Unit I in-bay basin

Appendix L-11

0015265



Upper Newport Bay 

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

UNBNSB 7/28/00 12:20 D 1.5 49700 8.1 <0.44 <0.05 0.29 0.337 27 15
UNBNSB 7/28/00 12:20 D 1.8 50600 8.1 <0.44 <0.05 0.28 0.337 27 7
UNBNSB 7/28/00 12:20 D 1.5 49600 8.1 <0.44 <0.05 <0.2 0.245 25 15
UNBNSB 9/15/00 9:50 D 3.1 49100 8.1 <0.44 <0.05 <0.2 0.122 <10 <10
UNBNSB 9/15/00 9:50 D 4.1 52100 8.1 <0.44 <0.05 <0.2 0.0918 <10 <10
UNBNSB 9/15/00 9:50 D 9.9 51800 8.1 <0.44 <0.05 0.31 0.245 22 <10
UNBNSB 9/29/00 9:20 D 0.9 53600 8 <0.44 0.088 0.74 0.214 <10 <10
UNBNSB 9/29/00 9:20 D 3.5 52800 8 <0.44 <0.05 <0.2 0.214 <10 <10
UNBNSB 9/29/00 9:20 D 3.6 52400 8 <0.44 0.083 <0.2 0.245 <10 <10
UNBNSB 10/27/00 0:00 ST 3.4 42300 8.1 0.69 0.128 0.49 0.153 <10 <10 <1 <8 23 <2 13 <2 89
UNBNSB 10/27/00 0:00 SF <1 <8 20 <2 12 <2 85
UNBNSB 10/29/00 0:00 ST 2.1 39500 7.9 2.6 0.17 0.72 0.22 18 <10 <1 8.2 22 <2 12 <2 28
UNBNSB 10/29/00 0:00 SF <1 8.1 21 <2 11 <2 25
UNBNSB 10/31/00 0:00 ST 2.6 33300 7.8 5.7 0.303 1.2 0.398 <10 <10 <1 8.1 25 <2 12 <2 22
UNBNSB 10/31/00 0:00 SF <1 8.1 26 <2 13 <2 23
UNBNSB 11/17/00 0:00 D 2.3 51200 8.1 0.75 0.062 0.62 0.122 14 <10
UNBNSB 11/17/00 0:00 D 2.7 52100 8.1 0.72 0.07 0.7 0.0918 24 <10
UNBNSB 11/17/00 0:00 D 3.7 50100 8.1 0.72 0.065 0.86 0.0918 23 <10
UNBNSB 12/28/00 0:00 D 2.5 51800 8 0.57 0.102 0.49 0.147 0.036 32 <10
UNBNSB 12/28/00 0:00 D 2.7 53800 8 0.53 0.096 0.63 0.141 0.033 25 <10
UNBNSB 12/28/00 0:00 D 2.7 54500 7.9 0.53 0.097 0.91 0.122 0.033 27 <10
UNBNSB 1/11/01 0:00 ST 191 2660 7.8 9.5 0.437 1.3 1.87 0.3 120 40 <1 <8 11 <2 <4 <2 32
UNBNSB 1/11/01 0:00 SF <1 <8 6.5 <2 <4 <2 16
UNBNSB 1/13/01 0:00 ST 14 14600 7.9 7.3 0.253 0.67 0.979 0.37 10 <10 <1 <8 12 <2 4.1 <2 15
UNBNSB 1/13/01 0:00 SF <1 <8 9.5 <2 4.1 <2 <10
UNBNSB 1/15/01 0:00 ST 1.9 29600 3.1 6.3 0.351 1.4 0.796 0.205 18 <10 <1 <8 12 <2 5.1 <2 19
UNBNSB 1/15/01 0:00 SF <1 <8 9.8 <2 4.4 <2 11
UNBNSB 3/6/01 0:00 ST 17 26720 7.8 10 0.26 0.76 0.49 19 <10 <1 <8 <2 <2 10 <2 27
UNBNSB 3/6/01 0:00 SF <1 <8 <2 <2 8.7 <2 13
UNBNSB 3/7/01 0:00 ST 8.5 37700 8 2.4 0.134 0.54 0.275 21 <10 <1 <8 <2 <2 14 <2 35
UNBNSB 3/7/01 0:00 SF <1 <8 <2 <2 14 <2 16
UNBNSB 3/10/01 0:00 ST 5.1 42060 8 1.5 0.097 0.78 0.184 31 <10 <1 <8 <2 <2 17 <2 22
UNBNSB 3/10/01 0:00 SF <1 <8 <2 <2 15 <2 16
UNBNSB 3/29/01 0:00 D 3.4 42900 8.1 1.8 0.185 0.87 <0.061 12 <10 <1 <8 <2 <2 23 <2 18
UNBNSB 3/29/01 0:00 D 3.9 45200 8.2 2.2 0.222 1 0.122 15 <10 <1 <8 <2 <2 18 <2 14
UNBNSB 3/29/01 0:00 D 2.3 45140 8.2 <0.44 <0.05 0.64 <0.061 <10 <10
UNBNSB 4/30/01 0:00 D 2.9 40200 7.9 1.6 0.212 1 0.202 <10 <10
UNBNSB 4/30/01 0:00 D 3.7 42100 7.9 0.69 0.153 1.1 0.162 13 <10
UNBNSB 4/30/01 0:00 D 3.3 43030 8 0.48 0.128 0.93 0.147 <10 <10
UNBNSB 6/6/01 0:00 D 4.3 43450 8 0.7 0.055 0.61 0.0918 18 <10 <1 18 3.5 <2 37 <2 24
UNBNSB 6/6/01 0:00 D 3.4 43600 8 0.57 <0.05 0.73 0.0918 28 <10 <1 9.2 <2 <2 31 <2 23
UNBNSB 6/6/01 0:00 D 3.3 45130 8 0.59 0.054 0.76 0.0918 11 <10
UNBNSB 6/27/01 0:00 D 4.7 41000 8.1 0.48 <0.05 0.63 0.184 0.056 29 <10
UNBNSB 6/27/01 0:00 D 3.7 42740 8.1 <0.44 <0.05 0.61 0.122 0.051 <10 <10
UNBNSB 6/27/01 0:00 D 4.4 43100 8 <0.44 <0.05 0.54 0.153 0.04 29 <10

SAMPLES

Upper Newport Bay - North Star Beach

Appendix L-12

0015266



Upper Newport Bay 

STATION DATE/TIME Turb EC pH NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # NTU umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

UNBSDC 7/28/00 11:00 D 3.2 43800 8.2 <0.44 <0.05 0.79 0.428 24 10
UNBSDC 7/28/00 11:00 D 3.4 47400 8.1 <0.44 <0.05 0.32 0.428 21 10
UNBSDC 7/28/00 11:00 D 2.4 49100 8.1 <0.44 <0.05 0.39 0.367 15 8
UNBSDC 9/15/00 9:39 D 1.9 51500 8 <0.44 0.097 0.71 0.184 <10 <10
UNBSDC 9/15/00 9:39 D 2.6 51800 8 <0.44 0.097 0.88 0.184 <10 <10
UNBSDC 9/15/00 9:39 D 4.1 51400 8 0.44 0.101 0.75 0.184 <10 <10
UNBSDC 9/29/00 8:49 D 0.7 52200 7.9 <0.44 0.132 0.73 0.245 <10 <10
UNBSDC 9/29/00 8:49 D 0.8 52700 7.9 0.44 0.127 0.81 0.275 <10 <10
UNBSDC 9/29/00 8:49 D 0.8 51600 7.9 <0.44 0.132 0.54 0.275 <10 <10
UNBSDC 10/27/00 0:00 ST 60 15200 8 9.5 0.617 1.2 1.01 62 12 <1 10 17 3.6 12 <2 65
UNBSDC 10/27/00 0:00 SF <1 <8 12 <2 11 <2 32
UNBSDC 10/29/00 0:00 ST 2.7 33800 7.7 4.4 0.34 0.98 0.428 <10 <10 <1 <8 18 <2 11 <2 33
UNBSDC 10/29/00 0:00 SF <1 <8 17 <2 12 <2 36
UNBSDC 10/31/00 0:00 ST 7.4 19800 7.7 7.9 0.412 1 0.734 <10 <10 <1 <8 21 <2 12 <2 19
UNBSDC 10/31/00 0:00 SF <1 <8 22 <2 12 <2 32
UNBSDC 11/17/00 0:00 D 2.6 44600 8.1 4.8 0.172 0.67 0.245 29 <10
UNBSDC 11/17/00 0:00 D 2.2 49300 8.1 1.6 0.116 0.73 0.153 31 <10
UNBSDC 11/17/00 0:00 D 2.1 51100 8.1 1.2 0.096 0.74 0.122 29 <10
UNBSDC 12/28/00 0:00 D 1.7 49800 7.9 0.84 0.148 0.64 0.153 0.046 31 <10
UNBSDC 12/28/00 0:00 D 1.9 52100 8 0.66 0.125 0.5 0.15 0.039 27 <10
UNBSDC 12/28/00 0:00 D 2.7 53600 7.9 0.66 0.126 0.54 0.122 0.038 20 <10
UNBSDC 1/11/01 0:00 ST 440 700 7.8 8.2 0.387 0.99 2.42 0.303 360 40 <1 9.1 20 8.1 11 <2 88
UNBSDC 1/11/01 0:00 SF <1 <8 2.7 <2 <4 <2 <10
UNBSDC 1/13/01 0:00 ST 24 6510 7.8 8.7 0.266 0.87 1.22 0.39 10 <10 <1 <8 8.4 <2 <4 <2 18
UNBSDC 1/13/01 0:00 SF <1 <8 7.7 <2 <4 <2 13
UNBSDC 1/15/01 0:00 ST 2.5 17400 7.9 11 0.37 1.2 0.918 0.265 <10 <10 <1 <8 10 <2 5.2 <2 17
UNBSDC 1/15/01 0:00 SF <1 <8 8 <2 6.7 <2 13
UNBSDC 3/6/01 0:00 ST 38 17900 7.8 13 0.322 0.67 0.673 43 <10 <1 <8 <2 2.8 8.9 <2 35
UNBSDC 3/6/01 0:00 SF <1 <8 <2 <2 7.7 <2 14
UNBSDC 3/7/01 0:00 ST 3.4 29650 7.8 4.9 0.138 0.52 0.367 12 <10 <1 <8 <2 <2 16 <2 18
UNBSDC 3/7/01 0:00 SF <1 <8 <2 <2 13 <2 17
UNBSDC 3/10/01 0:00 ST 5.1 38500 8 3.9 0.117 0.83 0.214 23 <10 <1 8.4 <2 <2 20 <2 16
UNBSDC 3/10/01 0:00 SF <1 <8 <2 <2 14 <2 13
UNBSDC 3/29/01 0:00 D 4.8 41400 8 3 0.3 1 0.153 26 <10 <1 <8 <2 <2 20 <2 21
UNBSDC 3/29/01 0:00 D 12 42100 8 2.7 0.312 1 0.214 32 <10 <1 <8 <2 <2 21 <2 14
UNBSDC 3/29/01 0:00 D 13 42210 8 2.8 0.293 0.95 0.153 32 <10
UNBSDC 4/30/01 0:00 D 13 31500 7.9 4 0.267 1.4 0.398 19 <10
UNBSDC 4/30/01 0:00 D 11 34830 7.9 3.3 0.272 1.3 0.367 20 <10
UNBSDC 4/30/01 0:00 D 7.5 37230 7.9 2.7 0.269 1.5 0.337 27 <10
UNBSDC 6/6/01 0:00 D 5 40800 7.8 2.4 0.141 0.65 0.214 <10 <10 <1 14 <2 <2 37 <2 35
UNBSDC 6/6/01 0:00 D 4.9 43290 7.9 1.3 0.116 1 0.184 16 <10
UNBSDC 6/6/01 0:00 D 11 43500 7.9 1.1 0.096 0.77 0.153 36 <10
UNBSDC 6/27/01 0:00 D 5.1 38100 8.1 1.4 <0.05 0.67 0.153 0.063 23 <10
UNBSDC 6/27/01 0:00 D 6.9 42200 8.1 <0.44 0.075 1.2 0.275 0.07 12 <10
UNBSDC 6/27/01 0:00 D 8.6 42600 8.1 <0.44 0.091 0.84 0.245 0.073 16 <10

SAMPLES

Upper Newport Bay - North Star Beach
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Semiannual Sediment Sampling Data

Silt+ Aroclor Aroclor
Cd Cr Cu Pb Ni Ag Zn Fe Clay Clay Chlordane DDD DDE DDT  BHC Malathion 2,4-D 2,4,5-TP Benzo(b) Benzo(k) Chrysene Flranth Pyrene Mthxy Dznon Endo 1 1254 1260

Site Date Time mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg % % g/Kg g/Kg g/Kg g/Kg g/Kg g/Kg g/Kg g/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg g/Kg g/Kg g/Kg g/Kg g/Kg

HUNBCC 6/28/00 9:39 0.331 16.8 30.5 27.2 11.5 <0.50 130 13,500 14.37 76.25 <8 <4 31 11 <3 <400 <800 <110 <25 <8000 <4 <10 <25
HUNBCC 1/4/01 <0.30 12.6 21.4 16.2 7.35 <0.50 106 13,500 20.47 76.82 <8 5 12 4 <3 <20 <800 <110 <25 <400 <4 <10 <25

HUNCRB 5/25/00 13:35 <0.30 17.3 34.1 49.1 11.0 <0.50 109 13,700 28.44 89.70
HUNCRB 6/28/00 11:10 <0.30 18.0 35.6 51.6 11.7 <0.50 107 14,800 32.80 90.60 <8 <4 36 6 <3 <400 <800 <110 <25 <8000 <4 <10 <25
HUNCRB 1/4/01 <0.30 18.1 27.5 45.6 10.9 <0.50 95.7 18,600 28.83 82.02 9 5 26 6 <3 <20 <800 <110 <25 <400 <4 <10 <25

HUNWAR 6/28/00 10:50 <0.30 12.0 33.9 27.3 8.40 <0.50 146 9,620 9.21 50.72 <8 <4 <3 <3 <3 <400 <800 <110 <25 <8000 <4 <10 <25
HUNWAR 1/4/01 0.55 11.6 10.6 22.8 6.70 <0.50 83.8 12,200 3.20 14.33 9 5 24 6 <3 <20 <800 <110 <25 <400 <4 <10 <25

BBOLR 6/28/00 12:45 <0.30 8.20 10.6 18.3 5.51 <0.50 57.4 7,140 11.80 28.53 <8 <4 <3 <3 <3 <400 <800 <110 <25 <8000 <4 <10 <25
BBOLR 1/4/01 <0.30 6.46 6.07 12.8 4.38 <0.50 47.4 7,180 <8 <4 <3 <3 <3 <20 <800 <110 <25 <400 <4 <10 <25

ACWF18 11/8/00 10:00 <8 <4 <3 <3 <3 <20 <800 <110 <25 <400 <4 <10 <25
ACWF18 6/28/01 <10.0 <20.0 <20.0 1.08 <30.0 <10.0 <100.0 1,280 0.00 0.22 <8 <4 <3 <3 <3 <20 <800 <110 <25 <400 <4 <10 <25

BCF04 6/28/01 <10.0 24.7 <20.0 6.89 <30.0 <10.0 40.6 15,900 15.09 42.62 <8 <4 <3 <3 <3 <20 <800 <110 <25 <400 <4 <10 <25

HCWF27 11/8/00 10:30 10.46 55.06 <8 7 25 20 <3 <20 <800 <110 <25 <400 <4 <10 <25
HCWF27 6/28/01 <10.0 85.8 <20.0 6.64 <30.0 <10.0 <100.0 13,700 21.81 66.20 <8 5 6 13 <3 <20 <800 <110 <25 <400 <4 <10 <25

SDMF05 11/8/00 9:30 <8 <4 <3 5 <3 <20 <800 <110 <25 <400 <4 <10 <25
SDMF05 6/28/01 <10.0 18.0 <20.0 7.72 <30.0 <10.0 <100.0 13,100 6.73 38.21 10 <4 4 <3 <3 <20 <800 <110 <25 <400 <4 <10 <25

WYLSED 11/8/00 9:00 <8 <4 <3 5 <3 <20 <800 <110 <25 <400 <4 <10 <25
WYLSED 6/28/01 <10.0 <20.0 <20.0 1.01 <30.0 <10.0 <100.0 1,650 0.13 0.63 <8 <4 <3 <3 <3 <20 <800 <110 <25 <400 <4 <10 <25

UNBJAM 11/17/00 9:43 0.83 16.8 16.6 11.1 10.8 <0.50 75.6 13,900 <8 4 22 4 <3 <20 <800 <110 <25 <400 <4 <10 <25
UNBJAM 6/5/01 11:50 <10.0 14.8 <20.0 6.40 <30.0 <10.0 48.5 10,300 8 6 8 8 <3 <20 <800 <110 <25 <400 <4 <10 <25
UNBJAM 6/27/01 13:00 <10.0 22.6 10.0 8.60 <30.0 <10.0 65.3 13,400 40 7 37 8 <3 <20 <800 <110 <25 <400 <4 <10 <25
UNBJAM 6/27/01 13:00 <10.0 16.9 <20.0 7.81 14.6 <10.0 58.5 13,800 13.08 56.61 31 7 31 9 <3 <20 <800 <110 <25 <400 <4 <10 <25

UNBSDC 11/17/00 10:15 0.58 11.8 16.9 13.9 8.43 <0.50 80.9 10,200 <8 <4 15 <3 <3 <20 <800 <110 <25 <400 <4 <10 <25
UNBSDC 6/5/01 12:20 <10.0 17.0 11.3 12.1 <30.0 <10.0 82.0 13,100 9 7 13 7 <3 <20 <800 <110 <25 <400 <4 <10 <25
UNBSDC 6/27/01 12:30 <2.5 12.6 18.4 10.5 8.31 <2.5 98.8 14200 24 7 32 7 <3 <20 <800 <110 <25 <400 <4 <10 <25

UNBSDC 6/27/01 12:30 <2.5 11.9 19.1 11.1 9.3 <2.5 95.4 14700 28 6 32 6 <3 <20 <800 <110 <25 <400 <4 <10 <25

UNBNSB 6/5/01 13:10 <10.0 25.7 25.8 14.0 <30.0 <10.0 112 18,700 9 7 22 7 <3 <20 <800 <110 <25 <400 <4 <10 <25
UNBNSB 6/27/01 13:00 <10.0 10.8 12.5 9.10 <30.0 <10.0 72.6 11,600 13 4 19 6 <3 <20 <800 <110 <25 <400 <4 <10 <25

UNBCHB 6/5/01 13:35 <10.0 34.0 27.9 12.4 38.2 <10.0 92.1 15,300 11 7 19 <3 <3 <20 <800 <110 <25 <400 <4 <10 <25
UNBCHB 6/27/01 13:40 <10.0 17.6 21.1 9.74 <30.0 <10.0 58.6 9,980 10 4 15 6 <3 <20 <800 <110 <25 <400 <4 <10 <25

LNBHIR 11/17/00 11:45 0.50 14.3 15.2 9.56 8.56 <0.50 55.4 12,300 <8 <4 28 <3 <3 <20 <800 <110 <25 <400 <4 <10 <25
LNBHIR 6/27/01 15:00 <10.0 21.4 10.1 11.7 <30.0 <10.0 63.0 14,300 23.36 54.72 14 5 20 8 <3 <20 <800 <110 <25 <400 <4 <10 <25

LNBRIN 11/17/00 12:40 0.41 16.6 205 36.6 7.73 <0.50 113 13,300 <8 <4 20 9 <3 <20 <800 <110 <25 <400 <4 <10 63
LNBRIN 6/27/01 14:30 <10.0 24.3 204 38.5 <30.0 <10.0 157 15,900 55.04 75.56 37 6 21 15 <3 <20 <800 <110 <25 <400 <4 <10 61

LNBTUB 11/17/00 12:15 0.39 19.1 36.2 26.4 13.0 <0.50 80.8 15,200 <8 5 32 5 <3 <20 <800 <110 <25 <400 <4 <10 46
LNBTUB 6/27/01 14:00 <10.0 20.5 21.8 14.2 <30.0 <10.0 61.3 14,100 57.39 97.69 13 4 18 6 <3 <20 <800 <110 <25 <400 <4 <10 <25

Huntington Harbour  / Bolsa Bay

Newport Bay Watershed

Upper Newport Bay

Lower Newport Bay
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Semiannual Sediment Sampling Data

Silt+ Aroclor Aroclor
Cd Cr Cu Pb Ni Ag Zn Fe Clay Clay Chlordane DDD DDE DDT  BHC Malathion 2,4-D 2,4,5-TP Benzo(b) Benzo(k) Chrysene Flranth Pyrene Mthxy Dznon Endo 1 1254 1260

Site Date Time mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg % % g/Kg g/Kg g/Kg g/Kg g/Kg g/Kg g/Kg g/Kg mg/Kg mg/Kg mg/Kg mg/Kg mg/Kg g/Kg g/Kg g/Kg g/Kg g/Kg

ACJ01 12/6/00 14:10 0.64 7.00 7.19 3.01 11.8 <0.50 32.0 5,460 0.06 0.19 <8 <4 <3 <3 <3 <20 <800 <110 <25 <400 <4 <10 <25
ACJ01 6/27/01 16:00 <10.0 12.7 <20.0 2.46 30.3 <10.0 53.7 6,040 15.19 38.74 <8 <4 <3 <3 <3 <20 <800 <110 <25 <400 <4 <10 <25

SCDAM 12/6/00 9:45 <0.30 20.4 9.25 2.73 15.5 <0.50 30.3 13,800 28.01 63.38
SCDAM 6/27/01 15:10 <10.0 <20.0 <20.0 1.27 25.2 <10.0 34.4 3,850 1.62 4.27

SJNL01 12/6/00 10:43 <0.30 2.89 6.54 2.14 1.87 <0.50 12.6 3,570 0.59 1.49 <8 <4 <3 7 <3 <20 <800 <110 <25 <400 <4 <10 <25
SJNL01 6/27/01 12:55 <10.0 <20.0 <20.0 1.79 <30.0 <10.0 17.5 3,470 0.00 0.82 <8 <4 <3 <3 <3 <20 <800 <110 <25 <400 <4 <10 <25

SJOL01 6/27/01 11:55 <10.0 <20.0 <20.0 2.6 <30.0 <10.0 27.7 5,380 0.00 0.08 <8 <4 <3 <3 <3 <20 <800 <110 <25 <400 <4 <10 <25

DAPTEB 11/21/00 11:25 2.14 15.0 81.7 14.0 10.1 <0.5 118 10,700 16.53 47.17 50 <4 <3 <3 <3 <20 <800 <110 <0.05 <0.05 <0.05 <0.05 <0.05 <25 <400 <4 <10 <25
DAPTEB 6/28/01 11:30 <10.0 24.6 69.7 18.0 14.1 <10.0 116 10,500 12.11 25.57 <40 <20 <15 <15 <15 <20 <800 <110 <0.25 <0.25 <0.25 <0.25 <0.25 <25 <400 <20 <10 <25

DAPTWB 11/21/00 11:45 <0.30 16.8 56.7 22.8 22.7 <0.50 78.4 12,400 20.51 61.11 24 <4 <3 5 <3 <20 <800 <110 <25 <400 <4 <10 <25
DAPTWB 6/28/01 11:50 <10.0 27.6 76.9 23.6 18.6 <10.0 111 14,400 27.57 67.74 <40 <20 <15 <15 <15 <20 <800 <110 <25 <400 <20 <10 <25

DAPTLB 11/21/00 12:10 <0.30 16.7 70.2 13.1 7.72 <0.50 79.4 13,600 19.70 69.37 <8 <4 <3 <3 <3 <20 <800 <110 <25 <400 <4 <10 <25
DAPTLB 6/28/01 12:15 <10.0 28.7 94.9 11.6 12.9 <10.0 97.4 14,600 23.11 75.51 <8 <4 <3 <3 <3 <20 <800 <110 <25 <400 <4 <10 <25

DAPTLR 11/21/00 12:22 <0.30 10.3 39.9 6.84 5.17 <0.50 48.6 8,880 26.41 86.60 <8 <4 <3 <3 <3 <20 <800 <110 <25 <400 <4 <10 <25
DAPTLR 6/28/01 12:30 <10.0 25.8 72.7 9.01 16.7 <10.0 85.2 14,500 30.59 89.06 <8 <4 <3 <3 <3 <20 <800 <110 <25 <400 <4 <10 <25

Above NOAA Effects Range Median (ERM) concentration Anthropogenically Enriched - 99% Confidence using SCCWRP Iron Normalization Database
All organic compounds unless otherwise noted were below the detection limits of the laboratory.
Benzo (b)  - Benzo(b) flouranthene Flranth - Flouranthene Dznon - Diazinon
Benzo(k) - Benzo(k)flouranthene Mthxy - Methoxychlor Endo I - Endosulfan I
ND - Not Detected (below detection limit of laboratory).

Dana Point Harbor

South County Watershed
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Appendix N-1

Stormwater Sampling in Anaheim Barber City Channel

Composite Sampling Periods - Storm of 10/11 to 10/15/00
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Stormwater Sampling in El Modena-Irvine @ Michelle

Composite Sampling Periods - Storm of 2/10 to 2/15/2001
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Composite Sampling Periods - Storm of 2/23 to 2/28/01
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Appendix N-3

Stormwater Sampling in Santa Ana Delhi Channel

Composite Sampling Periods - Storm of 10/27 to 11/1/00
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Appendix N-4

Stormwater Sampling in Santa Ana Delhi Channel

Composite Sampling Periods - 3/6 to 3/10/01
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Stormwater Sampling in San Diego Creek @ Campus Drive

Appendix N-5

Composite Sampling Periods - Storm of 10/10 to 10/15/00
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Stormwater Sampling in San Diego Creek @ Campus Drive

Appendix N-6

Composite Sampling Periods - Storm of 1/24 to 1/28/01
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Stormwater Sampling in Peters Canyon Wash @ Barranca Parkway

Appendix N-7

Composite Sampling Periods - Storm of 10/10/00
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Stormwater Sampling in Peters Canyon Wash @ Barranca Parkway

Appendix N-8

Composite Sampling Periods - Storm of 1/24 - 1/27/01
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Stormwater Sampling in San Diego Creek @ Harvard Avenue

Appendix N-9

Composite Sampling Periods - Storm of 10/26 to 10/31/01
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First Flush 

Q = 1.27 cfs 
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Stormwater Sampling in San Diego Creek @ Harvard Avenue

Appendix N-10

Composite Sampling Periods - Storm of 3/6 to 3/11/01

0

1

2

3

4

5

6

3/6/01 0:00 3/7/01 0:00 3/8/01 0:00 3/9/01 0:00 3/10/01 0:00 3/11/01 0:00

Q = 561 cfs 

First Flush
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Appendix N-11

Stormwater Sampling in Lane Channel

Composite Sampling Periods - Storm of 10/27 to 10/31/00

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

10/27/00 0:00 10/28/00 0:00 10/29/00 0:00 10/30/00 0:00 10/31/00 0:00 11/1/00 0:00

First Flush

Q =  323 cfs 

Composite Sampling Periods - Storm of 1/8 to 1/13/01

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

1/8/01 0:00 1/9/01 0:00 1/10/01 0:00 1/11/01 0:00 1/12/01 0:00 1/13/01 0:00

Q = 509 cfs 

First Flush

Composite Sampling Periods - Storm of 1/24 to 1/29/01

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

1/24/01 0:00 1/25/01 0:00 1/26/01 0:00 1/27/01 0:00 1/28/01 0:00 1/29/01 0:00

First Flush

Q = 283 cfs 
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Appendix N-12

Stormwater Sampling in Costa Mesa Channel

Composite Sampling Periods - Storm of 10/11 to 10/15/00

0.0

0.5

1.0

1.5

2.0

2.5

10/11/00 0:00 10/12/00 0:00 10/13/00 0:00 10/14/00 0:00 10/15/00 0:00 10/16/00 0:00

First Flush

Q = 12 cfs 

Composite Sampling Periods - Storm of 10/26 to 10/30/00

0.0

0.5

1.0

1.5

2.0

2.5

10/26/90 0:00 10/27/90 0:00 10/28/90 0:00 10/29/90 0:00 10/30/90 0:00 10/31/90 0:00

Q =  144 cfs First Flush

Composite Sampling Periods - Storm of 1/8 to 1/12/01

0.0

0.5

1.0

1.5

2.0

2.5

1/8/01 0:00 1/9/01 0:00 1/10/01 0:00 1/11/01 0:00 1/12/01 0:00 1/13/01 0:00

First Flush
Q = 206 cfs 
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Appendix N-13

Stormwater Sampling in Costa Mesa Channel

Composite Sampling Periods - Storm of 1/24 to 1/28/01

0.0

0.5

1.0

1.5

2.0

2.5

1/23/01 0:00 1/24/01 0:00 1/25/01 0:00 1/26/01 0:00 1/27/01 0:00 1/28/01 0:00 1/29/01 0:00

First Flush

Q =  124 cfs 
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MASSLOADS FROM SAMPLED STORMS
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Massloads from Sampled Storms : 2000-2001 Season

STATION Volume Storm NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # ac-ft Volume mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L

ABCC03 10/11/00 7:11 ST 5 0.74 30.01 12 0.427 10 3.98 0.069 530 135 1.9 18 90 48 18 1 640 128
ABCC03 10/11/00 8:11 SF 0.5 4 13 1 9.6 1 80

24.2 0.9 20.1 8.0 0.1 1,067 272 0.00 0.04 0.18 0.10 0.04 0.00 1.29 257.7

ABCC03 10/11/00 10:11 ST 12 25.30 0.5 11 48 14 10 1 250
ABCC03 10/12/00 8:11 SF 0.5 4 17 1 7.9 1 91

0.03 0.76 3.30 0.96 0.69 0.07 17.19

ABCC03 10/12/00 10:11 ST 6 3.36 8.6 0.025 1.9 0.459 0.112 20 40 0.5 4 26 4.7 5 1 97
ABCC03 10/12/00 20:11 SF 0.5 4 19 1 4 1 46

78.5 0.2 17.3 4.2 1.0 183 365 0.00 0.04 0.24 0.04 0.05 0.01 0.89

ABCC03 10/12/00 22:11 ST 22 6.66 9 0.025 1.1 0.704 0.029 5 5 0.5 4 13 1 2 1 30 315
ABCC03 10/14/00 16:11 SF 0.5 4 11 1 2 1 24

163.0 0.5 19.9 12.7 0.5 91 91 0.01 0.07 0.24 0.02 0.04 0.02 0.54 5,703.9

Period Totals (lbs) 45 36.1 30.0 266 2 57 25 2 1,340 727 0.1 0.9 4.0 1.1 0.8 0.1 19.9 5,962

BARSED 10/10/00 9:28 ST 5 0.79 25.0 38 0.908 12 3.67 0.15 290 80 1.1 11 60 13 12 1 170 328
BARSED 10/10/00 10:28

81.3 1.9 25.7 7.9 0.3 620 171 0.00 0.02 0.13 0.03 0.03 0.00 0.36 701.6

BARSED 10/10/00 11:28 ST 12 14.41 44 0.345 4.1 1.56 0.205 74 18 0.5 8.3 31 3.8 5.1 1 62 520
BARSED 10/11/00 11:28 SF 0.5 4 16 1 2 1 34

1,722.4 13.5 160.5 61.1 8.0 2,897 705 0.02 0.32 1.21 0.15 0.20 0.04 2.43 20,355.9

BARSED 10/11/00 13:28 ST 38 30.85 40 0.228 2.4 1.19 0.184 16 40 0.5 4 14 1 2 1 25 615
BARSED 10/14/00 6:28 SF 0.5 4 13 1 2 1 18

3,352.9 19.1 201.2 99.7 15.4 1,341 3,353 0.04 0.34 1.17 0.08 0.17 0.08 2.10 51,550.5

Period Totals (lbs) 55 46.0 25.0 5,157 35 387 169 24 4,858 4,229 0.1 0.7 2.5 0.3 0.4 0.1 4.9 72,608

SAMPLES
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Massloads from Sampled Storms : 2000-2001 Season

STATION Volume Storm NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # ac-ft Volume mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

BARSED 10/27/00 3:43 ST 5 1.31 266 53 0.742 5.7 4.59 0.54 620 100
BARSED 10/27/00 4:43

188.4 2.6 20.3 16.3 1.9 2,205 356

BARSED 10/27/00 6:43 ST 8 208.13 32 0.409 3.2 3.98 0.546 430 60 1.1 20 84 11 13 1 140 300
BARSED 10/27/00 20:43 SF 0.5 11 13 1 5 1 18

18,097 231.3 1,810 2,251 308.8 243,181 33,932 0.62 11.31 47.51 6.22 7.35 0.57 79.18 169,661.1

BARSED 10/27/00 22:43 ST 18 20.21 57 0.233 1.7 1.77 0.44 25 5 0.5 8.1 14 1 2 1 29 734
BARSED 10/29/00 7:43 SF 0.5 8.6 11 1 2 1 16

3,130.7 12.8 93.4 97.2 24.2 1,373 275 0.03 0.44 0.77 0.05 0.11 0.05 1.59 40,314.0

BARSED 10/29/00 9:43 ST 5 4.77 53 0.075 0.75 0.949 0.19 12 5
BARSED 10/29/00 17:43 SF

687.3 1.0 9.7 12.3 2.5 156 65

BARSED 10/29/00 19:43 ST 10 30.69 25 0.209 2.1 2.51 0.489 190 29 0.5 13 19 7.2 6.8 1 79 320
BARSED 10/30/00 13:43 SF 0.5 9 9.4 1 2 1 20

2,084.5 17.4 175.1 209.3 40.8 15,842 2,418 0.04 1.08 1.58 0.60 0.57 0.08 6.59 26,681.7

BARSED 10/30/00 15:43 ST 7 6.83 44 0.138 1.1 0.979 0.352 19 5 0.5 8.7 17 1 2 1 23 640
BARSED 10/31/00 3:43 SF 0.5 8.3 7.5 1 2 1 18

816.4 2.6 20.4 18.2 6.5 353 93 0.01 0.16 0.32 0.02 0.04 0.02 0.43 11,875.2

Period Totals (lbs) 53 271.9 266.1 25,005 268 2,129 2,604 385 263,109 37,138 0.7 13.0 50.2 6.9 8.1 0.7 87.8 248,532

BARSED 1/8/01 14:35 ST 5 0.50 16.9 44 1.42 5.1 3.67 0.449 5 5 1.9 13 31 9.9 15 1 130 222
BARSED 1/8/01 15:35

59.7 1.9 6.9 5.0 0.6 7 7 0.003 0.02 0.04 0.01 0.02 0.00 0.18 301.2

BARSED 1/8/01 17:35 ST 8 13.31 20 1.13 6.5 4.28 0.311 600 110 2.4 21 86 38 27 1 400 148
BARSED 1/9/01 7:35 0.5 4 12 1 2 1 11

723.6 40.9 235.2 154.8 11.3 21,707 3,980 0.09 0.76 3.11 1.37 0.98 0.04 14.47 5,354.3

Period Totals (lbs) 13 13.8 16.9 783 43 242 160 12 21,714 3,986 0.1 0.8 3.2 1.4 1.0 0.0 14.6 5,656

BARSED 1/10/01 14:26 ST 2 0.63 1768 48 0.025 3.3 2.36 0.5 5 48
BARSED 1/10/01 16:26

82.6 0.0 5.7 4.1 0.9 9 83

BARSED 1/10/01 18:26 ST 21 1756.23 16 0.266 2 3.06 0.44 300 40 1.5 16 32 12 15 1 110 248
BARSED 1/12/01 12:26 SF 0.5 4 6.4 1 2 1 5

76,355 1,269 9,544 14,603 2,100 1,431,649 190,887 7.16 76.4 152.7 57.3 71.6 4.77 525 1,183,497

Period Totals (lbs) 23 1757 1768 76,437 1,269 9,550 14,607 2,101 1,431,658 190,969 7.2 76.4 152.7 57.3 71.6 4.8 524.9 1,183,497
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Massloads from Sampled Storms : 2000-2001 Season

STATION Volume Storm NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # ac-ft Volume mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

BARSED 1/24/01 8:57 ST 5 13.60 367 25 0.792 5.5 2.75 0.242 430 76 1.4 10 35 15 13 1 180 300
BARSED 1/24/01 9:57 SF 0.5 4 10 1 4.3 1 16

923.5 29.3 203.2 101.6 8.9 15,885 2,808 0.05 0.37 1.29 0.55 0.48 0.04 6.65 11,082.4

BARSED 1/24/01 11:57 ST 10 37.18 44 0.508 2.3 1.93 0.372 110 16 0.5 4 17 4.6 7.4 1 59 414
BARSED 1/25/01 5:57 SF 0.5 4 9.4 1 5.3 1 17

4,445.6 51.3 232.4 195.0 37.6 11,114 1,617 0.05 0.40 1.72 0.46 0.75 0.10 5.96 41,829.3

BARSED 1/25/01 7:57 ST 12 8.21 84 0.111 0.47 0.887 0.269 5 5 0.5 4 4.6 1 4.7 1 13 966
BARSED 1/26/01 5:57 SF 0.5 4 4.2 1 4.5 1 13

1,874.1 2.5 10.5 19.8 6.0 112 112 0.01 0.09 0.10 0.02 0.10 0.02 0.29 21,552.3

BARSED 1/26/01 7:57 ST 26 313.71 57 0.33 0.94 1.59 0.281 170 22 0.5 4 15 7.3 8.6 1 71 592
BARSED 1/28/01 9:57 SF 0.5 4 5.7 1 5 1 14

48,589 281 801 1,355 240 144,914 18,754 0.43 3.41 12.79 6.22 7.33 0.85 60.52 504,640.9

Period Totals (lbs) 53 372.7 366.9 55,832 364 1,247 1,672 292 172,024 23,289 0.5 4.3 15.9 7.3 8.7 1.0 73.4 579,105

BARSED 3/6/01 2:56 ST 5 7.79 164 30 0.136 2.2 1.93 240 37 1.2 12 40 14 10 1 170 340
BARSED 3/6/01 3:56 SF 0.5 4 8.1 1 2 1 16

635.0 2.9 46.6 40.8 5,080 783 0.03 0.25 0.85 0.30 0.21 0.02 3.60 7,196.3

BARSED 3/6/01 5:56 ST 5 54.39 33 0.11 1.8 2.17 0.214 330 40 1.5 12 21 10 11 1 98 395
BARSED 3/6/01 13:56 ST 0.5 4 2.3 1 2 1 14

4,876.8 16.3 266.0 320.7 31.6 48,768 5,911 0.22 1.77 3.10 1.48 1.63 0.15 14.48 58,373.4

BARSED 3/6/01 15:56 SF 13 18.23 97 0.168 1.3 0.857 0.219 22 5 0.5 4 12 1 2 1 28 1090
BARSED 3/7/01 15:56 SF 0.5 4 7.4 1 2 1 17

4,805.9 8.3 64.4 42.5 10.9 1,090 248 0.02 0.20 0.59 0.05 0.10 0.05 1.39

BARSED 3/7/01 17:56 ST 30 59.16 100 0.025 1.1 0.979 0.23 45 5 0.5 4 6.8 3 2 1 44 1215
BARSED 3/10/01 3:56 SF 0.5 4 1 1 2 1 16

16,076 4.0 177 157 37 7,234 804 0.08 0.64 1.09 0.48 0.32 0.16 7.07 195,322.0

Period Totals (lbs) 53 139.6 164.3 26,394 31 554 561 79 62,172 7,746 0.4 2.9 5.6 2.3 2.3 0.4 26.5 260,892

CMCG02 10/11/00 6:07 ST 5 0.01 0.10 16 2.45 64 5.51 0.709 170 115 1.9 14 120 25 39 1 940 248
CMCG02 10/11/00 7:07 SF 0.5 10 23 3.1 33 1 560

0.3 0.0 1.1 0.1 0.0 3 2 0.00 0.00 0.00 0.00 0.00 0.00 0.02 4.2

CMCG02 10/11/00 9:07 ST 12 0.09 15 0.461 6.6 4.59 0.993 42 30 0.5 4 82 11 22 1 310 136
CMCG02 10/11/00 21:07 SF 0.5 4 55 2.4 20 1 210

3.8 0.1 1.7 1.2 0.2 11 8 0.00 0.00 0.02 0.00 0.01 0.00 0.08 34.2

CMCG02 10/11/00 23:07 ST 44 0.07 0.65 0.025 1.6 0.581 0.405 5 5 0.5 4 24 2.2 5.1 1 79 195
CMCG02 10/15/00 7:07 SF 0.5 4 18 1 4.6 1 50

0.1 0.0 0.3 0.1 0.1 1 1 0.00 0.00 0.00 0.00 0.00 0.00 0.01 35.9

Period Totals (lbs) 61 0.17 0.10 4 0 3 1 0 14 10 0.0 0.0 0.0 0.0 0.0 0.0 0.1 74
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Massloads from Sampled Storms : 2000-2001 Season

STATION Volume Storm NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # ac-ft Volume mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

CMCG02 10/26/00 3:25 ST 4 11.24 414.37 9.3 0.568 5 2.23 0.128 280 140
CMCG02 10/26/00 4:10

284.0 17.3 152.7 68.1 3.9 8,552 4,276

CMCG02 10/27/00 6:10 ST 11 302.56 5.9 0.205 2.2 1.62 0.361 43 20 0.5 9.8 33 11 6.9 2.8 200 52
CMCG02 10/28/00 10:10 SF 0.5 4 21 1 5.8 2.5 120

4,851 169 1,809 1,332 297 35,353 16,443 0.41 8.06 27.13 9.04 5.67 2.30 164.43 42,751.9

CMCG02 10/28/00 12:10 ST 2 4.77 0.5 14 49 31 11 1 320 64
CMCG02 10/28/00 12:10 SF 0.5 11 25 3.3 6.9 1 130

0.01 0.18 0.64 0.40 0.14 0.01 4.15 829.9

CMCG02 10/29/00 10:10 ST 5 0.59 1.1 0.025 0.97 1.38 0.212 5 5
CMCG02 10/29/00 18:10 SF

1.7 0.0 1.5 2.2 0.3 8 8

CMCG02 10/29/00 20:10 ST 4 86.92 2.8 0.057 0.87 1.38 0.349 16 10 0.5 8.9 24 5.4 2 1 81 56
CMCG02 10/30/00 4:10 SF 0.5 9.4 17 1 2 1 51

661.3 13.5 205.5 325.9 82.4 3,779 2,362 0.12 2.10 5.67 1.28 0.47 0.24 19.13 13,226.9

Period Totals (lbs) 26 406.1 414.4 5,798 199 2,168 1,728 383 47,691 23,089 0.5 10.3 33.4 10.7 6.3 2.6 187.7 56,809

CMCG02 1/8/01 11:10 ST 4 4.55 1195 26 4.24 21 9.18 0.906 500 230 6.4 39 370 140 66 12 2700 120
CMCG02 1/8/01 11:55

321.2 52.4 259.4 113.4 11.2 6,177 2,841 0.08 0.48 4.57 1.73 0.82 0.15 33.35 1,482.4

CMCG02 1/9/01 7:54 ST 17 6.25 7.7 0.133 3 1.04 0.41 29 5 0.5 4 2.1 3.4 2 1 65 140
CMCG02 1/10/01 15:54 SF 0.5 4 17 1 2 1 42

130.8 2.3 51.0 17.7 7.0 493 85 0.01 0.07 0.04 0.06 0.03 0.02 1.10 2,378.0

CMCG02 1/10/01 17:54 ST 22 942.99 3.3 0.289 1.3 1.96 0.4 33 14 0.5 4 20 6.7 2 1 84 168
CMCG02 1/12/01 11:54 SF 0.5 4 13 1 2 1 40

8,456 741 3,331 5,022 1,025 84,558 35,873 1.3 10.2 51.2 17.2 5.12 2.56 215.24 430,476.5

Period Totals (lbs) 43 954 1195 8,908 795 3,641 5,153 1,043 91,227 38,799 1.4 10.8 55.9 19.0 6.0 2.7 249.7 434,337
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Massloads from Sampled Storms : 2000-2001 Season

STATION Volume Storm NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # ac-ft Volume mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

CMCG02 1/24/01 7:32 ST 5 34.50 214.9 7 1.12 3.4 1.84 0.361 150 58 0.5 4 55 25 8.2 1 280 50
CMCG02 1/24/01 8:32 SF 0.5 4 20 1 4 1 78

656.2 105.0 318.7 172.5 33.8 14,061 5,437 0.05 0.37 5.16 2.34 0.77 0.09 26.25 4,686.9

CMCG02 1/24/01 10:32 ST 1 20.96 280 0.546 3.2 1.5
1/24/01 10:32

15,948 31 182 85

CMCG02 1/25/01 9:12 ST 11 3.52 5.3 2.08 3.1 3.67 0.881 5 5 0.5 4 20 1 4.3 1 38 244
CMCG02 1/26/01 5:12 SF 0.5 4 15 1 2 1 27

50.7 19.9 29.7 35.1 8.4 48 48 0.00 0.04 0.19 0.01 0.04 0.01 0.36 2,335.3

CMCG02 1/26/01 7:12 ST 9 144.69 4.2 0.34 1.3 1.32 0.324 25 5 0.5 4 20 8.6 5.4 1 93 60
CMCG02 1/26/01 23:12 SF 0.5 4 12 1 2 1 48

1,651.2 133.7 511.1 519.0 127.4 9,829 1,966 0.20 1.57 7.86 3.38 2.12 0.39 36.56 23,589.1

CMCG02 1/27/01 1:12 ST 16 10.71 6.6 0.135 1.1 1.1 0.304 5 5 0.5 4 15 1 4.2 1 57 240
CMCG02 1/28/01 7:12 SF 0.5 4 12 1 5.6 1 41

192.1 3.9 32.0 32.0 8.8 146 146 0.01 0.12 0.44 0.03 0.12 0.03 1.66 6,984.9

Period Totals (lbs) 42 214 215 18,498 294 1,074 844 179 24,083 7,596 0.3 2.1 13.6 5.8 3.1 0.5 64.8 37,596

LANF08 10/27/00 2:55 ST 5 0.09 4.81 35 0.386 3.6 1.5 0.211 100 22 0.5 11 43 8 8.1 1 190 900
LANF08 10/27/00 3:55

8.1 0.1 0.8 0.3 0.0 23 5 0.00 0.00 0.01 0.00 0.00 0.00 0.04 208.4

LANF08 10/27/00 5:55 ST 8 1.90 7.4 0.218 2.2 1.65 0.157 190 34 3.1 14 52 23 14 1 270 184
LANF08 10/27/00 19:55 SF 0.5 4 14 3 6.1 1 63

38.2 1.1 11.4 8.5 0.8 981 176 0.02 0.07 0.27 0.12 0.07 0.01 1.39 950.3

LANF08 10/27/00 21:55 ST 19 1.04 23 0.226 1.7 0.887 0.157 25 5 2.1 4 12 2.2 2 1 55
LANF08 10/29/00 8:55 SF 1.2 8.1 9.2 1 2 1 36

65.0 0.6 4.8 2.5 0.4 71 14 0.01 0.01 0.03 0.01 0.01 0.00 0.16

LANF08 10/29/00 11:55 ST 5 0.31 33 0.184 2.6 0.765 0.157 25 5 2.7 4 14 2.7 2 1 58 1400
LANF08 10/29/00 19:55 SF 1.7 4 12 1 2 1 34

27.8 0.2 2.2 0.6 0.1 21 4 0.00 0.00 0.01 0.00 0.00 0.00 0.05 1,179.3

LANF08 10/29/00 21:55 ST 10 1.22 7.9 0.189 0.99 0.887 0.146 61 11 0.5 10 24 6 6.8 1 94 384
LANF08 10/30/00 15:55 SF 0.5 8.4 11 1 4.7 1 39

26.3 0.6 3.3 2.9 0.5 203 37 0.00 0.03 0.08 0.02 0.02 0.00 0.31 1,276.6

LANF08 10/30/00 17:55 ST 6 0.31 15 0.218 1.5 0.734 0.111 26 5 740
LANF08 10/31/00 3:55 SF

12.8 0.2 1.3 0.6 0.1 22 4 629.2

Period Totals (lbs) 53 4.9 4.8 178 3 24 16 2 1,321 240 0.0 0.1 0.4 0.1 0.1 0.0 2.0 4,244
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Massloads from Sampled Storms : 2000-2001 Season

STATION Volume Storm NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # ac-ft Volume mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

LANF08 1/8/01 12:57 ST 5 0.04 9.82 26 2 9.1 4.9 0.159 700 120 3.7 26 150 42 22 1 730 470
LANF08 1/8/01 13:57 SF 0.5 4 16 1 7.7 1 110

3.1 0.2 1.1 0.6 83 14 0.00 0.00 0.02 0.00 0.00 0.00 0.09 55.6

LANF08 1/8/01 15:57 ST 5 1.10 8.4 1.43 3 1.5 0.132 210 48 2 15 73 23 20 1 280 160
LANF08 1/8/01 23:57 SF 0.5 4 17 1 10 1 68

25.0 4.3 8.9 4.5 625 143 0.01 0.04 0.22 0.07 0.06 0.00 0.83 476.2

LANF08 1/9/01 3:57 ST 19 0.74 29 0.566 2.4 0.887 0.27 18 5 0.5 4 20 1 2 1 54 788
LANF08 1/10/01 15:57 SF 0.5 4 14 1 2 1 38

58.5 1.1 4.8 1.8 36 10 0.00 0.01 0.04 0.00 0.00 0.00 0.11 1,589.0

LANF08 1/10/01 17:57 ST 23 7.59 4.7 0.265 1.2 1.13 0.19 140 23 0.5 4 33 12 8.3 1 120 440
LANF08 1/12/01 13:57 SF 0.5 4 11 1 2 1 28

96.9 5.5 24.7 23.3 2,887 474 0.01 0.08 0.68 0.25 0.17 0.02 2.47 9,074.8

Period Totals (lbs) 52 9.5 9.8 183 11 40 30 0 3,632 641 0.0 0.1 1.0 0.3 0.2 0.0 3.5 11,196

LANF08 1/24/01 8:06 ST 5 0.048 3.6 21 0.778 5.4 1.93 0.128 290 52 1.8 9.4 58 17 12 1 260 482
LANF08 1/24/01 9:06 SF 0.5 4 14 1 6.2 1 64

2.8 0.1 0.7 0.3 38 7 0.00 0.00 0.01 0.00 0.00 0.00 0.03 63.2

LANF08 1/24/01 11:06 ST 9 0.737 8.3 0.583 1.7 0.765 0.147 24 5 0.5 4 32 4.9 9.7 1 92 276
LANF08 1/25/01 3:06 SF 0.5 4 21 1 8.6 1 59

16.6 1.2 3.4 1.5 0.3 48 10 0.00 0.01 0.06 0.01 0.02 0.00 0.18 552.7

LANF08 1/25/01 5:06 ST 14 0.469 33 0.216 4.6 1.04 0.26 5 5 0.5 4 12 1 10 1 48 1220
LANF08 1/26/01 7:06 SF 0.5 4 8.5 1 9.9 1 36

42.1 0.3 5.9 1.3 0.3 6 6 0.00 0.01 0.02 0.00 0.01 0.00 0.06 1,555.8

LANF08 1/26/01 9:06 ST 9 1.945 5.6 0.425 1.4 0.765 0.1 82 16 0.5 4 27 12 7.5 1 120 136
LANF08 1/27/01 1:06 SF 0.5 4 8.5 1 5.3 1 33

29.6 2.2 7.4 4.0 0.5 433 85 0.00 0.02 0.14 0.06 0.04 0.01 0.63 718.6

Period Totals (lbs) 37 3.2 3.6 91 4 17 7 1 526 108 0.0 0.0 0.2 0.1 0.1 0.0 0.9 2,890

MIRF07 2/13/01 7:31 ST 16 22.1371 748.9 11 0.064 2.3 1.22 0.286 21 5 0.5 4 15 2.3 2 1 32 245
MIRF07 2/14/01 13:31 SF 1.1 4 11 1 10 1 23

661.7 3.8 138.4 73.4 17.2 1,263 301 0.03 0.24 0.90 0.14 0.12 0.06 1.92 14,737.3

MIRF07 2/14/01 15:31 ST 12 4.05579 18 0.025 3.4 0.643 0.143 17 5 0.5 4 11 1 4.3 1 20 505
MIRF07 2/15/01 17:31 SF 0.5 4 7.7 1 2 1 13

198.4 0.3 37.5 7.1 1.6 187 55 0.01 0.04 0.12 0.01 0.05 0.01 0.22 5,565.4

Period Totals (lbs) 28 26.2 748.9 860 4 176 80 19 1,451 356 0.0 0.3 1.0 0.1 0.2 0.1 2.1 20,303
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Massloads from Sampled Storms : 2000-2001 Season

STATION Volume Storm NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # ac-ft Volume mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

MIRF07 2/20/01 13:47 ST 23 9.23 14.17 9.1 0.025 1.7 0.612 0.152 5 5 430
MIRF07 2/22/01 7:47 SF

228.3 0.6 42.7 15.4 3.8 125 125 10,788.6

MIRF07 2/23/01 7:47 ST 5 2.31 297.8 4.5 0.626 2.9 1.19 0.121 140 41 0.5 4 31 9.7 6.8 1 180 45
MIRF07 2/23/01 8:47 SF 0.5 4 17 1 4.2 1 35

28.3 3.9 18.2 7.5 0.8 880 258 0.00 0.03 0.19 0.06 0.04 0.01 1.13 283.0

MIRF07 2/23/01 10:47 ST 3 14.58 3.1 0.15 1.1 0.918 0.128 56 15 0.5 4 15 5.5 2 1 55 60
MIRF07 2/23/01 14:47 SF 0.5 4 6.9 1 2 1 11

122.8 5.9 43.6 36.4 5.1 2,218 594 0.02 0.16 0.59 0.22 0.08 0.04 2.18 2,376.5

MIRF07 2/24/01 12:47 ST 12 13.04 5.6 0.11 0.78 0.673 14 5 0.5 4 11 2 2 1 40 90
MIRF07 2/25/01 10:47 SF 0.5 4 9 1 2 1 23

198.4 3.9 27.6 23.8 496 177 0.02 0.14 0.39 0.07 0.07 0.04 1.42 3,187.8

MIRF07 2/25/01 12:47 ST 9 249.36 2.4 0.082 0.81 1.13 60 5 0.5 4 13 4.1 2 1 45 30
MIRF07 2/26/01 4:47 SF 1.8 4 7.1 1 2 1 14

1,626.2 55.6 548.8 765.7 40,655 3,388 0.34 2.71 8.81 2.78 1.36 0.68 30.49 20,327.3

MIRF07 2/26/01 6:47 ST 7 13.06 9.3 0.054 1.1 1.25 15 5 0.5 4 21 3.3 2 1 33 170
MIRF07 2/26/01 21:47 SF 0.5 4 16 1 2 1 18

330.0 1.9 39.0 44.4 532 177 0.02 0.14 0.75 0.12 0.07 0.04 1.17 6,032.9

Period Totals (lbs) 36 292.3 297.8 2,306 71 677 878 6 44,781 4,594 0.4 3.2 10.7 3.2 1.6 0.8 36.4 32,207

SADF01 10/27/00 2:57 ST 5 2.3 356.17 8.9 0.66 6.4 2.97 0.185 470 110 1.6 20 130 52 19 1 600 160
SADF01 10/27/00 3:57 SF 0.5 8.4 15 2.1 10 1 100

55.5 4.1 39.9 18.5 1.2 2,929 685 0.01 0.12 0.81 0.32 0.12 0.01 3.74 997.1

SADF01 10/27/00 5:57 ST 20 265 13 0.161 1.6 1.19 0.181 54 13 0.5 9.5 25 11 2 1 98 344
SADF01 10/28/00 19:57 SF 0.5 4 10 1 2 1 41

9,370 116 1,153 858 130 38,924 9,370 0.36 6.85 18.02 7.93 1.44 0.72 70.64 247,957.7

SADF01 10/28/00 21:57 ST 5 6.3 17 0.025 1 0.337 0.08 5 5 0.5 4 11 1 2 1 37 740
SADF01 10/29/00 5:57 SF 0.5 4 8.1 1 2 1 31

291.2 0.4 17.1 5.8 1.4 86 86 0.01 0.07 0.19 0.02 0.03 0.02 0.63 12,674.0

SADF01 10/29/00 9:57 ST 5 1.7 16 0.025 0.7 0.266 5 5 0.5 8.3 13 1 2 1 28 800
SADF01 10/29/00 17:57 SF

73.2 0.1 3.2 1.2 23 23 0.00 0.04 0.06 0.00 0.01 0.00 0.13 3,662.0

SADF01 10/29/00 19:57 ST 7 74.8 6.2 0.15 1.3 1.22 0.12 72 24 0.5 12 33 14 5.5 1 110 160
SADF01 10/30/00 7:57 SF 0.5 9.7 14 1 4 1 39

1,260 30 264 248 24 14,637 4,879 0.10 2.44 6.71 2.85 1.12 0.20 22.36 32,527.3

SADF01 10/30/00 9:57 ST 12 4.3 14 0.025 0.54 0.367 0.123 5 5 0.5 9.2 14 2.4 2 1 83 500
SADF01 10/31/00 7:57 SF 0.5 9.3 11 1 2 1 38

164.6 0.3 6.3 4.3 1.4 59 59 0.01 0.11 0.16 0.03 0.02 0.01 0.98 5,879.0

Period Totals (lbs) 54 354.7 356.2 11,215 151 1,484 1,136 159 56,657 15,102 0.5 9.6 26.0 11.1 2.7 1.0 98.5 303,697
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Massloads from Sampled Storms : 2000-2001 Season

STATION Volume Storm NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # ac-ft Volume mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

SADF01 1/8/01 13:25 ST 5 4.35 1421 25 3.67 8.8 2.11 0.21 210 68 260
SADF01 1/8/01 14:25 SF 0.5 4 36 5.8 17 1 230

295.7 43.4 104.1 25.0 2.5 2,484 804 3,075.1

SADF01 1/8/01 16:25 ST 5 123.05 9.7 1.29 4.4 2.82 0.198 280 72 1.5 17 110 49 17 1 380 122
SADF01 1/9/01 0:25

3,243.3 431.3 1,471.2 942.9 66.2 93,622 24,074 0.50 5.68 36.78 16.38 5.68 0.33 127.06 40,792.3

SADF01 1/9/01 2:25 ST 18 11.95 23 0.363 1.3 0.765 0.14 15 5 0.5 4 18 3.1 2 1 52 92
SADF01 1/10/01 14:25 SF 0.5 4 18 2.9 2 1 48

747.0 11.8 42.2 24.8 4.5 487 162 0.02 0.13 0.58 0.10 0.06 0.03 1.69 2,988.0

SADF01 1/10/01 16:25 ST 23 1250.18 5.9 0.254 1.6 1.1 0.24 110 25 0.5 4 24 17 4.7 1 110 128
SADF01 1/12/01 12:25 SF 0.5 4 8.4 1 2 1 26

20,043 863 5,435 3,737 815 373,678 84,927 1.70 13.59 81.53 57.75 15.97 3.40 373.68 434,825.0

Period Totals (lbs) 51 1390 1421 24,329 1,349 7,053 4,729 889 470,270 109,968 2.2 19.4 118.9 74.2 21.7 3.8 502.4 481,680

SADF01 1/24/01 8:42 ST 5 6.32 301.77 16 1.19 3.8 1.16
SADF01 1/24/01 9:42

274.6 20.4 65.2 19.9

SADF01 1/24/01 11:42 ST 9 48.27 7.3 0.54 2.4 0.887 0.126 70 16 0.5 4 29 16 6.8 1 120 166
SADF01 1/25/01 3:42 SF 0.5 4 14 1 4.9 1 40

957.6 70.8 314.8 116.4 16.5 9,182 2,099 0.07 0.52 3.80 2.10 0.89 0.13 15.74 21,775.2

SADF01 1/25/01 5:42 ST 14 7.20 17 0.13 0.61 0.245 0.059 5 5 0.5 4 11 6.3 5.9 1 39 712
SADF01 1/26/01 7:42 SF 0.5 4 9 1 6 1 30

332.4 2.5 11.9 4.8 1.2 98 98 0.01 0.08 0.22 0.12 0.12 0.02 0.76 13,921.3

SADF01 1/26/01 9:42 ST 25 243.86 13 0.35 1.6 0.673 0.103 81 20 0.5 4 20 15 6 1 94 312
SADF01 1/28/01 9:42 SF 0.5 4 5.8 1 2 1 24

8,614.3 231.9 1,060.2 446.0 68.3 53,673 13,253 0.33 2.65 13.25 9.94 3.98 0.66 62.29 206,742.0

Period Totals (lbs) 53 306 302 10,179 326 1,452 587 86 62,953 15,449 0.4 3.3 17.3 12.2 5.0 0.8 78.8 242,438

SADF01 3/6/01 1:54 ST 5 4.33 124.96 11 0.263 1.2 0.398 31 10 0.5 4 30 5.6 5.3 1 110 330
SADF01 3/6/01 2:54 SF 0.5 4 20 1 4.2 1 69

129.5 3.1 14.1 4.7 365 118 0.01 0.05 0.35 0.07 0.06 0.01 1.29 3,884.5

SADF01 3/6/01 4:54 ST 8 59.15 8.1 0.025 1.3 0.49 0.057 29 5 0.5 4 10 3.3 2 1 34 225
SADF01 3/6/01 18:54 SF 0.5 4 12 1 5.2 1 28

1,301.8 4.0 208.9 78.8 9.2 4,661 804 0.08 0.64 1.61 0.53 0.32 0.16 5.46 36,161.1

SADF01 3/6/01 20:54 ST 12 12.35 17 0.025 0.94 0.0918 0.025 5 5 0.5 4 26 1 2 1 40 735
SADF01 3/7/01 18:54 SF 0.5 4 7.9 1 2 1 24

570.4 0.8 31.5 3.1 0.8 168 168 0.02 0.13 0.87 0.03 0.07 0.03 1.34 24,662.3

SADF01 3/7/01 20:00 ST 28 28.87 21 0.025 0.94 0.214 0.019 5 5 0.5 4 6.7 1 2 1 30 1040
SADF01 3/10/01 3:00 SF 0.5 4 5 1 2 1 24

1,647.3 2.0 73.7 16.8 1.5 392 392 0.04 0.31 0.53 0.08 0.16 0.08 2.35 81,579.3

Period Totals (lbs) 53 104.7 125.0 3,649 10 328 103 11 5,586 1,481 0.1 1.1 3.4 0.7 0.6 0.3 10.5 146,287
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Massloads from Sampled Storms : 2000-2001 Season

STATION Volume Storm NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # ac-ft Volume mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

SDMF05 10/10/00 13:50 ST 5 1.36 113.79 44 0.213 2 1.1 0.128 140 18 0.5 4 18 3.6 2 1 47 680
SDMF05 10/10/00 14:50 SF 0.5 4 8.1 1 2 1 19

163.0 0.8 7.4 4.1 0.5 519 67 0.00 0.01 0.07 0.01 0.01 0.00 0.17 2,519.7

SDMF05 10/10/00 16:50 ST 22 57.26 36 0.395 3.1 1.68 0.125 140 20 0.5 4 18 2.7 2 1 33
SDMF05 10/12/00 12:43 SF 0.5 4 12 1 2 1 24

5,601.2 61.5 482.3 261.4 19.4 21,782 3,112 0.08 0.62 2.80 0.42 0.31 0.16 5.13

SDMF05 10/12/00 14:43 ST 29 59.56 33 0.188 2.1 0.826 0.085 90 13 0.5 4 19 2.6 6.2 1 150 645
SDMF05 10/14/00 16:43 SF 0.5 4 9.3 1 2 1 19

5,340.7 30.4 339.9 133.7 13.8 14,565 2,104 0.08 0.65 3.07 0.42 1.00 0.16 24.28 104,385.9

Period Totals (lbs) 56 118.2 113.8 11,105 93 830 399 34 36,867 5,282 0.2 1.3 5.9 0.9 1.3 0.3 29.6 106,906

SDMF05 10/26/00 18:31 ST 5 2.58 1648 40 0.075 1.3 0.459 0.039 37 5 0.5 8.4 14 1 2 1 25 740
SDMF05 10/26/00 19:31 SF 0.5 9.3 11 1 2 1 18

280.7 0.5 9.1 3.2 0.3 260 35 0.00 0.06 0.10 0.01 0.01 0.01 0.18 5,193.1

SDMF05 10/26/00 21:31 ST 21 1073.69 29 0.236 3 2.69 0.325 370 54 0.5 14 24 8.9 11 1 89 324
SDMF05 10/28/00 13:31 SF 0.5 4 9.1 1 2 1 16

84,607.9 688.5 8,752.5 7,848.1 948.2 1,079,480 157,546 1.46 40.85 70.02 25.97 32.09 2.92 259.66 945,274.1

SDMF05 10/29/00 11:31 ST 6 33.31 33 0.377 2 1.59 0.384 57 5 0.5 9.2 9.6 2.4 5 1 27 432
SDMF05 10/29/00 21:31 SF 0.5 4 6.5 1 2 1 14

2,987.1 34.1 181.0 143.9 34.8 5,160 453 0.05 0.83 0.87 0.22 0.45 0.09 2.44 39,104.5

SDMF05 10/29/00 23:31 ST 9 500.19 11 0.152 2.1 3.06 0.276 650 64 2.1 26 30 15 17 1 140 144
SDMF05 10/30/00 15:31 SF 0.5 8.6 6.2 1 2 1 5

14,951 207 2,854 4,159 375 883,442 86,985 2.85 35.34 40.77 20.39 23.11 1.36 190.28 195,716.4

SDMF05 10/30/00 17:31 ST 3 14.19 18 0.202 1.5 2.02 0.36 120 20 0.5 10 11 4.5 6 1 42 180
SDMF05 10/30/00 21:31 SF 0.5 4 25 1 7.8 1 12

694.3 7.8 57.9 77.9 13.9 4,628 771 0.02 0.39 0.42 0.17 0.23 0.04 1.62 6,942.5

Period Totals (lbs) 44 1624 1648 103,521 938 11,855 12,232 1,372 1,972,969 245,790 4.4 77.5 112.2 46.8 55.9 4.4 454.2 1,192,231

SDMF05 1/8/01 14:44 ST 5 33.56 5663 39 0.053 1.8 1.07
SDMF05 1/8/01 15:44

3,556.5 4.8 164.1 97.6

SDMF05 1/8/01 17:44 ST 342.14 22 1.12 3.6 3 0.254 250 40
SDMF05 1/9/01 5:44

20,453.2 1,041.3 3,346.9 2,789.1 236.1 232,423 37,188

SDMF05 1/10/01 13:44 ST 2 3.33 37 0.661 2.7 1.74 0.41 61 12
SDMF05 1/10/01 15:44

334.4 6.0 24.4 15.7 3.7 551 108

SDMF05 1/10/01 17:44 ST 22 5111 14 0.293 3.2 3.98 0.4 900 88 2.7 23 44 19 21 1 170 124
SDMF05 1/12/01 11:44 SF 0.5 4 5.8 1 2 1 5

194,416 4,069 44,438 55,270 5,555 12,498,156 1,222,042 37.49 319.40 611.02 263.85 291.62 13.89 2,361 1,721,968.1

Period Totals (lbs) 29 5490 5663 218,760 5,121 47,973 58,172 5,795 12,731,130 1,259,338 37.5 319.4 611.0 263.8 291.6 13.9 2,360.8 1,721,968
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Massloads from Sampled Storms : 2000-2001 Season

STATION Volume Storm NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # ac-ft Volume mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

SDMF05 1/24/01 9:12 ST 5 10.41 1107.5 53 0.025 1.4 0.52 0.025 29 5 0.5 4 10 1 7.3 1 21 826
SDMF05 1/24/01 10:12 SF 0.5 4 7.2 1 6.5 1 12

1,499.7 0.7 39.6 14.7 0.7 821 141 0.01 0.11 0.28 0.03 0.21 0.03 0.59 23,372.1

SDMF05 1/24/01 12:12 ST 11 173.38 22 0.57 2.6 1.5 0.282 160 19 0.5 4 18 4.9 9.1 1 58 190
SDMF05 1/25/01 8:12 SF 0.5 4 8.3 1 5 1 14

10,364.7 268.5 1,224.9 706.7 132.9 75,380 8,951 0.24 1.88 8.48 2.31 4.29 0.47 27.33 89,513.7

SDMF05 1/25/01 10:12 ST 13 36.94 25 0.386 1.3 1.32 0.242 36 5 0.5 4 10 2.6 6.6 1 40 324
SDMF05 1/26/01 10:12 SF 0.5 4 6.7 1 5.5 1 15

2,509.5 38.7 130.5 132.5 24.3 3,614 502 0.05 0.40 1.00 0.26 0.66 0.10 4.02 32,523.7

SDMF05 1/26/01 12:12 ST 14 884.38 23 0.466 2.7 1.74 0.32 140 19 0.5 4 14 5 7.9 1 49 176
SDMF05 1/28/01 8:30 SF 0.5 4 5.6 1 2 1 11

55,271.3 1,119.8 6,488.4 4,181.4 769.0 336,434 45,659 1.20 9.61 33.64 12.02 18.98 2.40 117.75 422,946.0

Period Totals (lbs) 43 1105 1107 69,645 1,428 7,883 5,035 927 416,249 55,254 1.5 12.0 43.4 14.6 24.1 3.0 149.7 568,356

SDMF05 3/6/01 3:23 ST 1 13.40 581.6 0.5 4 15 2.7 2 1 19
SDMF05 3/6/01 3:23 SF 0.5 4 12 1 2 1 17

0.02 0.15 0.55 0.10 0.07 0.04 0.69

SDMF05 3/7/01 0:23 ST 2 8.42 18 0.129 0.78 1.65 0.064 120 17
SDMF05 3/7/01 2:23

412.0 3.0 17.9 37.8 1.5 2,746 389

SDMF05 3/7/01 9:50 ST 14 6.22 33 0.064 1.4 0.918 0.172 36 5 0.5 4 10 3.1 2 1 19 480
SDMF05 3/8/01 11:50 SF 0.5 4 7.3 1 2 1 5

557.7 1.1 23.7 15.5 2.9 608 84 0.01 0.07 0.17 0.05 0.03 0.02 0.32 8,111.4

SDMF05 3/8/01 13:50 ST 20 179.50 37 0.025 1.6 0.0305 0.027 44 5 0.5 4 5.8 1 2 1 22 700
SDMF05 3/10/01 3:50 SF 0.5 4 1 1 2 1 5

18,047.2 12.2 780.4 14.9 13.2 21,462 2,439 0.24 1.95 2.83 0.49 0.98 0.49 10.73 341,433.2

Period Totals (lbs) 37 207.5 581.6 19,017 16 822 68 18 24,816 2,912 0.3 2.2 3.5 0.6 1.1 0.5 11.7 349,545
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Massloads from Sampled Storms : 2000-2001 Season

STATION Volume Storm NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # ac-ft Volume mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

WYLSED 10/26/00 15:17 ST 10 38.36 826.4 21 0.253 3.3 1.59 0.158 230 42 1.4 12 33 4.9 7.4 1 72 256
WYLSED 10/27/00 7:17 SF 0.5 8.2 20 1 4.4 1 22

2,189.0 26.4 344.0 165.7 23,975 4,378 0.15 1.25 3.44 0.51 0.77 0.10 7.51 26,684.7

WYLSED 10/27/00 12:17 ST 5 55.69 48 0.321 4.6 1.96 0.18 520 90
WYLSED 10/27/00 13:17

7,263.4 48.6 696.1 296.6 27.2 78,687 13,619

WYLSED 10/27/00 23:17 ST 17 27.80 33 0.025 1.6 1.13 0.203 51 12 0.5 11 19 1 2 1 27 424
WYLSED 10/29/00 8:17 SF 0.5 9 15 1 2 1 15

2,492.9 1.9 120.9 85.4 15.3 3,853 907 0.04 0.83 1.44 0.08 0.15 0.08 2.04 32,030.1

WYLSED 10/29/00 10:17 ST 3 1.88 43 0.025 1.4 0.551 5 5 496
WYLSED 10/29/00 14:17 SF

220.2 0.1 7.2 2.8 26 26 2,539.6

WYLSED 10/29/00 16:17 ST 11 295.80 23 0.025 2.1 2.72 0.267 600 64 2.1 24 36 13 16 1 120 264
WYLSED 10/30/00 12:17 SF 0.5 4 11 1 2 1 11

18,486.9 20.1 1,687.9 2,186.3 214.6 482,267 51,442 1.69 19.29 28.94 10.45 12.86 0.80 96.45 212,197.3

WYLSED 10/30/00 14:17 ST 10 30.58 31 0.101 1.4 1.04 0.243 52 5 0.5 9.2 17 2.5 2 1 28 340
WYLSED 10/31/00 8:17 SF 0.5 4 14 2.2 2 1 12

2,575.5 8.4 116.3 86.4 20.2 4,320 415 0.04 0.76 1.41 0.21 0.17 0.08 2.33 28,247.5

Period Totals (lbs) 56 450.1 826.4 33,228 105 2,972 2,823 277 593,127 70,786 1.9 22.1 35.2 11.2 13.9 1.1 108.3 301,699

WYLSED 1/8/01 14:27 ST 5 0.24 2192 30 1.33 7.9 3.67 0.19 360 68 500
WYLSED 1/8/01 15:27 SF 0.5 4 8.2 1 4.6 1 34

19.2 0.9 5.1 2.3 0.1 230 44 320.0

WYLSED 1/8/01 17:27 ST 80.2 30 0.257 4.2 5.51 0.263 1150 150 202
WYLSED 1/9/01 1:27 SF 0.5 4 6.7 1 2 1 18

6,540.5 56.0 915.7 1,201.3 57.3 250,721 32,703 44,039.7

WYLSED 1/9/01 9:27 ST 17 11.5 53 0.46 1.5 1.25 0.53 42 5 0.5 4 10 1 2 1 22 360
WYLSED 1/10/01 17:27 SF 0.5 4 8.2 1 2 1 14

1,662.4 14.4 47.0 39.2 16.6 1,317 157 0.02 0.13 0.31 0.03 0.06 0.03 0.69 11,292.0

WYLSED 1/10/01 19:27 ST 23 2005.7 17 0.317 2 3.37 0.4 750 80 2.8 22 36 14 21 1 140 304
WYLSED 1/12/01 13:27 SF 1.6 12 23 7.1 13 1 89

92,650.0 1,727.6 10,900.0 18,366.5 2,180.0 4,087,500 436,000 15.26 119.9 196.2 76.3 114.4 5.4 763.0 1,656,799.9

Period Totals (lbs) 45 2098 2192 100,872 1,799 11,868 19,609 2,254 4,339,768 468,903 15.3 120.0 196.5 76.3 114.5 5.5 763.7 1,712,452
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Massloads from Sampled Storms : 2000-2001 Season

STATION Volume Storm NO3 NH3 TKN PO4 oP TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness
Type # ac-ft Volume mg/L mg/L mg/L mg/L mg/L mg/L mg/L g/L g/L g/L g/L g/L g/L g/L mg/L
SAMPLES

WYLSED 1/24/01 8:18 ST 5 1.04 295.1 48 0.419 2.2 0.52 0.111 24 5 0.5 4 15 1 7 1 42 386
WYLSED 1/24/01 9:18 SF 0.5 4 10 1 6.4 1 24

135.6 1.2 6.2 1.5 68 14 0.00 0.01 0.04 0.00 0.02 0.00 0.12 1,090.8

WYLSED 1/24/01 11:18 ST 11 103.51 33 0.73 3.4 2.2 0.217 320 40 1.6 9.9 21 6.8 12 1 85 226
WYLSED 1/25/01 7:18 SF 0.5 4 7.3 1 4.7 1 11

9,282.0 205.3 956.3 618.8 90,007 11,251 0.45 2.78 5.91 1.91 3.38 0.28 23.91 63,567.3

WYLSED 1/25/01 21:18 ST 13 3.19 48 0.157 0.72 0.857 0.232 18 5 0.5 4 6.5 1 4.8 1 15 404
WYLSED 1/26/01 9:18 SF 0.5 4 5.3 1 4.8 1 11

415.9 1.4 6.2 7.4 156 43 0.00 0.03 0.06 0.01 0.04 0.01 0.13 3,500.5

WYLSED 1/26/01 11:18 ST 24 178.26 34 0.499 2.1 2.2 0.341 290 38 1 8.8 19 7.2 11 1 74 256
WYLSED 1/28/01 9:18 SF 1 4 6.1 1 4.6 1 5

16,468.8 241.7 1,017.2 1,065.6 140,469 18,406 0.48 4.26 9.20 3.49 5.33 0.48 35.84 124,000.3

Period Totals (lbs) 53 286.0 295.1 26,302 450 1,986 1,693 0 230,700 29,715 0.9 7.1 15.2 5.4 8.8 0.8 60.0 192,159

WYLSED 3/6/01 3:02 ST 5 1.95 193.8 29 0.025 1 0.704 0.132 87 16 0.5 4 14 2.8 6 1 53 270
WYLSED 3/6/01 4:02 SF 0.5 4 6.6 1 2 1 15

153.6 0.1 5.3 3.7 0.7 461 85 0.00 0.02 0.07 0.01 0.03 0.01 0.28 1,429.9

WYLSED 3/6/01 6:02 ST 13 185.39 18 0.076 1.5 2.2 0.304 290 40 1.2 9.9 21 6 13 1 70 190
WYLSED 3/7/01 6:02 SF 0.5 4 7.3 1 2 1 5

9,067.4 38.3 755.6 1,108.2 153.1 146,087 20,150 0.60 4.99 10.58 3.02 6.55 0.50 35.26 95,712.0

Period Totals (lbs) 18 187.3 193.8 9,221 38 761 1,112 154 146,547 20,235 0.6 5.0 10.7 3.0 6.6 0.5 35.5 97,142
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APPENDIX P
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Site Mean EMCs : 1992 - 2001
Vol. Storm Sampled Percent NO3 PO4 TSS Cu Pb Zn

Date ac-ft ac-ft Characterized mg/l mg/l mg/l ug/l ug/l ug/l

Anaheim Barber City Channel
Feb 7-11, 1993 590 555 94 3.7 1.2 50 33 11 88
Feb 18-21, 1993 599 594 99 2.5 0.9 89 16 19 104
Nov 11-15, 1993 185 172 93 5.9 1.0 51 48 45 361
Nov 22-26, 1993 23 22 93 12.6 1.7 28 42 7 52
Feb 17-21, 1994 1,404 1,401 100 5.4 1.3 65 17 19 117
Mar 10-14,1995 528 510 97 5.9 0.8 68 22 13 87
Dec 12-14, 1995 275 294 107 11.9 2.9 144 114 40 403
Jan 16-17,1996 73 67 91 7.7 2.0 123 57 22 234
Jan 19,1996 37 31 84 12.4 0.8 32 49 9 139
Jan 31-Feb 4, 1996 332 330 99 7.1 1.2 49 43 3 184
Mar 4-8,1996 412 470 114 6.0 0.7 36 26 12 112
Oct 30-31, 1996 431 430 100 6.4 1.8 84 47 47 326
Nov 21-25, 1996 652 658 101 3.5 0.9 34 40 16 139
Dec 9-13, 1996 621 621 100 2.2 0.6 20 20 9 90
Jan 1-5, 1997 136 140 103 6.5 0.4 12 29 5 79
Sep 25-29, 1997 169 161 95 6.8 2.0 175 100 50 465
Nov 10-14, 1997 170 177 104 7.9 2.3 143 45 22 323
Dec 18-19, 1997 383 383 100 4.2 0.8 65 30 14 130
Jan 29-Feb 2, 1998 191 196 103 10.2 0.6 105 27 12 77
May 12-16, 1998 265 223 84 5.0 2.2 122 27 15 112
Nov 8-12, 1998 467 553 118 10.7 3.1 83 39 11 152
Oct 11-14, 2000 30 36 120 40 11 203

Distribution normal lognormal normal lognormal lognormal lognormal

sample median 6.4 1.2 65.3 39.5 13.7 134.4
true median 1.2 36.4 14.7 149.0
mean or  6.7 1.3 74.7 41.0 18.9 179.1
sx or slnx 3.07 0.70 46.54 0.49 0.71 0.61

COV 0.46 0.79 0.62 0.52 0.81 0.67
+ or - 1.4 0.3 21.8

lower limit 5.3 1.0 53.0 34.6 14.8 145.3
upper limit 8.1 1.6 96.5 50.9 26.9 238.7

Bolsa Chica Channel
Jan 15-18, 1993 595 529 89 3.1 2.0 344 15 22 123
Feb 7-11, 1993 365 322 88 5.4 2.2 380 10 22 71
Feb 18-22, 1993 334 320 96 3.3 2.7 724 15 28 109
Nov 11-15, 1993 204 203 99 9.4 1.9 191 40 36 334
Nov 23-27, 1993 9 8 85 21.4 1.3 136 27 13 92
Nov 30-Dec 4, 1993 83 80 97 13.6 4.2 657 34 39 201
Feb 17-20, 1994 1,098 1,102 100 9.8 2.8 480 37 28 151
Nov 10, 1994 143 135 94 9.4 6.7 1,616 137 91 565
Mar 2-6,1995 431 425 99 4.3 1.3 135 22 13 69
Mar 10-14,1995 491 492 100 8.4 2.2 229 32 25 132
Dec 12-16, 1996 162 169 104 13.1 2.0 154 20 17 156
Jan 19-23,1997 48 54 113 10.2 1.3 115 35 15 123
Jan 31-Feb 4, 1997 141 144 102 7.4 1.5 136 32 22 139
Mar 4-8, 1997 179 183 102 4.4 1.0 116 19 15 108
Oct 30-Nov 3, 1996 227 229 101 11.5 2.1 171 47 30 280
Nov 21-25, 1996 395 383 97 5.3 1.8 199 59 31 196
Dec 9-13, 1996 562 561 100 4.6 1.3 125 23 18 91
Dec 27-31, 1996 150 153 102 6.6 0.9 113 25 14 151
Sep 25-29, 1997 473 473 100 10.1 2.5 263 35 25 216
Nov 10-13, 1997 669 601 90 11.2 2.2 355 35 27 327
Jan 29-Feb 2, 1998 310 280 90 8.4 1.6 180 31 18 135
May 13 - May 16, 1998 271 273 101 8.6 0.7 103 23 9 67
Nov 8 - Nov 12, 1998 308 325 105 12.8 2.7 121 43 12 120
Jan 25 - Jan 29, 1999 182 181 99 7.2 1.5 60 30 11 85
Mar 15 - Mar 19, 1999 124 109 88 7.4 2.1 199 46 18 135
Mar 25 - Mar 29, 1999 95 103 108 6.7 1.3 49 22 7 94

Distribution lognormal lognormal lognormal lognormal lognormal lognormal

sample median 8.4 1.9 171.3 31.6 20.0 133.3
true median 7.8 1.8 207.9 29.1 22.3 147.9
mean or  8.6 2.1 247.7 33.4 25.0 171.7
sx or slnx 0.46 0.50 0.59 0.53 0.48 0.55

COV 0.49 0.53 0.65 0.57 0.51 0.59
+ or -

lower limit 7.4 1.7 201.1 27.9 21.2 142.3
upper limit 10.3 2.6 329.6 42.5 30.9 220.4
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Site Mean EMCs : 1992 - 2001
Vol. Storm Sampled Percent NO3 PO4 TSS Cu Pb Zn

Date ac-ft ac-ft Characterized mg/l mg/l mg/l ug/l ug/l ug/l

Westminster
Feb 9-13, 1992 826 725 88 4.0 15.1 235 27 45 141
Mar 20-21, 1992 234 216 92 2.4 2.0 160 26 104 300
Mar 26-27, 1992 79 71 90 3.7 0.8 68 18 23 71
Jan 15-19, 1993 683 614 90 2.1 1.3 174 25 18 99
Feb 18-22, 1993 198 182 92 5.2 2.1 443 20 27 91
Nov 22-26, 1993 8 6 85 16.4 0.6 5 31 2 54
Nov 30-Dec 3, 1993 18 17 95 11.2 1.7 69 25 12 104
Nov 10, 1994 71 71 100 6.1 4.1 313 194 51 327
Mar 10-14,1995 330 330 100 8.6 1.0 129 25 24 88
Dec 12-16, 1995 94 108 114 11.9 2.3 178 97 29 266
Jan 16-17, 1996 31 30 96 2.8 0.8 62 16 7 56
Jan 19-23, 1996 70 78 110 6.4 0.2 10 93 8 167
Jan 31-Feb 4, 1996 165 162 99 12.0 1.9 157 62 42 305
Mar 4-8, 1996 111 115 104 4.2 1.4 159 34 19 123
Oct 30-Nov 3, 1996 102 108 106 12.5 3.2 388 68 39 414
Nov 21-25, 1996 260 253 97 4.1 1.7 178 47 32 170
Dec 9-13, 1996 345 341 99 4.1 0.9 68 22 15 86
Dec 27-31, 1996 113 134 118 6.0 2.3 534 35 31 206
Sep 25-27, 1997 73 74 102 7.5 2.1 164 83 25 208
Nov 10-14, 1997 18 23 132 8.7 2.0 147 62 16 303
Dec 18-22, 1997 133 166 125 10.0 0.8 190 20 17 80
May 12-16, 1998 251 277 110 7.1 0.9 57 52 15 81
Mar 25 - Mar 29, 1999 94 102 108 9.3 1.4 110 31 13 121

Distribution normal normal normal lognormal lognormal lognormal

sample median 6.4 1.6 159.4 31.2 22.5 123.1
true median 5.7 38.7 20.7 140.2
mean or  7.1 1.6 176.7 47.9 28.3 170.0
sx or slnx 3.87 0.93 136.16 0.66 0.80 0.62

COV 0.54 0.57 0.77 0.73 0.94 0.69
+ or - 1.7 0.4 60.4

lower limit 5.4 1.2 116.3 38.3 21.4 137.3
upper limit 8.8 2.1 237.1 65.9 43.6 228.4

E. Garden Grove Wintersburg
Dec 10-11, 1991 56 56 100 6.4 62.9 2 60 50 469
Mar 26-27, 1992 239 229 96 3.3 0.9 37 10 7 37
Jan 15-19, 1993 2,981 2,346 79 1.8 1.4 103 25 15 87
Feb 7-11, 1993 635 594 94 2.6 1.7 176 14 24 88
Nov 30-Dec 4, 1993 83 78 94 5.5 1.6 65 25 16 25
Oct 4-8, 1994 51 50 99 4.9 2.4 192 42 25 183
Mar 2-6, 1995 959 932 97 3.6 0.9 61 36 13 62
Mar 10-14, 1995 1,176 1,171 100 4.1 1.2 111 30 16 84
Dec 12-16, 1995 375 418 111 11.9 2.5 162 41 22 193
Jan 16-22, 1996 404 357 88 5.0 2.1 40 35 47 54
Mar 4-8, 1996 428 423 99 2.9 0.8 59 29 8 86
Oct 30-Nov 3, 1996 113 103 91 7.2 1.5 121 34 15 148
Nov 21-25, 1996 953 957 100 4.3 2.1 272 49 26 181
Dec 9-13, 1996 1,253 1,231 98 2.2 1.1 75 23 16 73
Dec 27-31, 1996 365 392 107 4.9 0.7 54 22 10 112
Sep 25, 1997 222 193 87 0.2 0.2 27 3 3 29
Nov 10-14, 1997 285 315 111 7.0 1.7 197 37 22 226
Nov 26-30, 1997 331 362 109 5.3 1.5 69 29 26 133
Dec 18-22, 1997 661 663 100 6.4 1.2 120 27 16 114
Jan 29 - Feb 2, 1998 331 391 118 5.0 0.8 98 32 17 78
Feb 14 - Feb 18, 1998 1489 1375 92 7.0 2.8 103 22 15 53
May 12 - May 13, 1998 586 506 86 2.4 1.3 238 41 46 166
Nov 8 - Nov 12, 1998 688 723 105 6.0 13.6 423 70 71 357

Distribution normal normal normal normal lognormal lognormal

sample median 4.9 1.4 100.5 30.0 16.4 87.8
true median 4.2 17.3 95.1
mean or  4.7 1.4 108.2 30.3 21.0 113.2
sx or slnx 2.46 0.66 70.93 12.62 0.62 0.56

COV 0.52 0.46 0.66 0.42 0.68 0.60
+ or - 1.1 0.3 31.5 5.6

lower limit 3.6 1.1 76.8 24.7 17.0 90.5
upper limit 5.8 1.7 139.7 35.9 28.1 155.3
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Site Mean EMCs : 1992 - 2001
Vol. Storm Sampled Percent NO3 PO4 TSS Cu Pb Zn

Date ac-ft ac-ft Characterized mg/l mg/l mg/l ug/l ug/l ug/l

Santa Ana Delhi
Jan 5-6, 1992 704 704 100 5.6 1.6 172 30 45 130
Jan 15-19, 1993 3,142 2,463 78 3.0 1.2 217 15 30 147
Feb 7-9, 1993 754 747 99 3.2 1.3 182 22 38 103
Feb 18-21, 1993 847 843 100 2.8 1.3 312 19 35 114
Oct 16-19, 1993 18 16 88 11.6 3.1 250 63 123 291
Nov 23-27, 1993 23 20 84 7.3 1.0 35 24 12 64
Oct 4-8, 1994 27 23 87 7.3 1.0 89 32 12 166
Nov 8-12, 1994 211 204 96 8.5 4.1 754 111 78 348
Mar 21-25, 1995 419 399 95 6.8 1.3 147 26 11 60
Dec 12-13, 1995 150 130 87 11.4 4.6 630 130 132 539
Feb 19-23, 1996 882 879 100 7.1 4.6 376 87 1 502
Mar 4-8, 1996 246 258 105 4.3 1.2 174 30 30 172
Oct 30-Nov 3, 1996 239 241 101 9.0 3.1 554 47 55 416
Nov 21-25, 1996 918 933 102 7.4 2.0 318 54 41 254
Dec 9-13, 1996 963 859 89 11.1 0.9 46 24 11 80
Sep 25-29, 1997 174 180 103 7.2 3.3 604 109 89 493
Nov 10-14, 1997 274 283 103 9.9 1.3 137 52 30 273
Nov 26-30, 1997 280 294 105 8.1 1.3 116 42 32 172
Dec 6-10, 1997 2804 2465 88 3.7 1.5 237 41 32 182
Jan 3-7, 1998 84 90 108 12.5 0.5 23 29 5 50
Jan 9-13, 1998 225 245 109 5.5 0.7 150 50 27
Feb 14, 1997 1328 1176 89 4.5 9.5 141 33 19 228
Feb 19-24, 1998 2329 2248 97 6.4 11.5 25 16 64
Mar 25-29, 1998 711 725 102 8.8 0.2 436 50 23 110
Nov 8 - Nov 12, 1998 299 331 110 11.1 2.6 154 31 14 150
Feb 4 - Feb 8, 1999 32 37 117 8.5 1.3 44 22 10 163
Apr 6 - Apr 10, 1999 181 183 101 6.1 2.4 115 40 20 158
Feb 10 - 14, 2000 327 319 97.6 6.4 1.3 184 49 28 183
Oct 27-31, 2000 356 355 99.6 11.6 1.2 59 27 12 102
Jan 8-12, 2001 1421 1390 97.8 6.4 1.3 125 31 20 133
Jan 24-28, 2001 302 306 101.3 12.3 0.7 76 21 15 95
Mar 6-10, 2001 125 105 83.8 12.8 0.4 20 12 2 37

Distribution normal lognormal lognormal lognormal lognormal lognormal

sample median 7.3 1.3 154.0 32.0 25.1 157.6
true median 1.5 150.2 36.2 21.3 152.8
mean or  7.8 2.3 232.4 42.5 35.2 193.3
sx or slnx 2.95 0.87 0.94 0.57 1.01 0.69

COV 0.38 1.07 1.19 0.62 1.33 0.78
+ or - 1.1

lower limit 6.7 1.7 175.2 36.2 26.1 157.9
upper limit 8.8 3.3 355.4 52.4 56.0 253.7

San Diego Creek at Campus Drive
Nov 26-30, 1997 1191 1127 95 15.1 4.4 690.6 54.0 30.9 268.0
Dec 6-10, 1997 20430 20298 99 7.0 15.7 2,361.1 99.3 79.8 596.9
Dec 18-22, 1997 971 948 98 20.7 3.4 797.3 31.4 14.2 112.5
Jan 3-6, 1998 352 320 91 17.3 1.0 95.6 22.8 2.9 19.9
Jan 9-13, 1998 2333 2338 100 19.4 5.0 1,287.1 193.8 110.0 25.8
Feb 3-6, 1998 3954 3915 99 12.2 4.8 1,322.5 44.1 17.9 118.5
Feb 6-10, 1998 11742 11581 99 12.0 7.5 1,492.0 55.4 33.3 205.0
Feb 14-15, 1998 6445 6409 99 9.6 8.1 2,642.0 50.3 34.8 207.5
Feb 19-24, 1998 13881 13265 96 9.1 9.6 57.7 34.0 181.2
Mar 25-29, 1998 3194 3191 100 16.9 1.0 149.2 38.8 36.9 175.0
May 12-16, 1998 2317 2380 103 18.8 2.5 1,475.2 45.3 29.5 212.4
Nov 8 - Nov 12, 1998 895 940 105 28.3 4.6 1,389.0 42.7 28.4 406.6
Nov 28 - Dec 2, 1998 1221 1237 101 9.2 2.1 463.6 35.6 19.8 186.7
Jan 25 - Jan 29, 1999 1730 1915 111 17.8 2.8 812.7 37.9 16.9 127.1
Mar 25 - Mar 29, 1999 847 897 106 24.6 3.1 707.1 44.8 17.1 169.6
Feb 10 - 14, 2000 1193 1237 104 19.2 2.9 541.8 29.3 14.4 127.6
Mar 3 - 6, 2000 1987 1886 95 15.1 3.3 637.6 23.7 12.4 102.9
Oct 10-14, 2000 114 118 104 34.6 1.2 114.8 18.5 2.7 92.1
Oct 26-30, 2000 1648 1624 99 23.5 2.8 447.1 25.4 10.6 102.9
Jan 8-12, 2001 5663 5490 97 14.7 3.9 853.5 41.0 17.7 158.3
Jan 24-28, 2001 1107 1105 100 23.2 1.7 138.6 14.5 4.9 49.8

Distribution normal lognormal lognormal lognormal lognormal normal

sample median 17.3 3.3 752.2 39.9 17.9 142.9
true median 3.7 627.0 36.9 18.5 123.2
mean or  17.5 4.3 1,003.6 40.7 28.2 160.7
sx or slnx 6.84 0.72 0.98 0.44 0.93 0.73

COV 0.39 0.82 1.27 0.47 1.17 0.84
+ or - 3.1

lower limit 14.4 3.4 703.3 34.7 20.3 123.4
upper limit 20.6 6.3 1,846.6 49.9 48.3 238.4
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Site Mean EMCs : 1992 - 2001
Vol. Storm Sampled Percent NO3 PO4 TSS Cu Pb Zn

Date ac-ft ac-ft Characterized mg/l mg/l mg/l ug/l ug/l ug/l

San Diego Creek @ Harvard
Mar 24-28, 1994 385 356 92 11.3 9.5 709 52 30 230
Apr 24-28, 1994 345 341 99 21.0 4.4 731 43 18 141
Jan 19-23, 1996 361 335 93 26.6 5.1 1,585 14 24 270
Jan 31-Feb 4, 1996 783 777 99 17.9 7.4 1,024 58 21 185
Feb 20-22, 1996 2,411 1,983 82 8.1 8.8 3,396 69 1 320
Mar 4-8, 1996 487 484 99 13.2 5.6 2,220 53 25 279
Oct 30-Nov 5, 1996 449 449 100 26.7 5.5 1,358 29 27 315
Nov 21-24, 1996 1,902 1,903 100 10.4 6.7 1,995 66 30 261
Dec 9-13, 1996 2272 2272 100 11.0 3.2 973 30 14 139
Nov 10 - Nov 14, 1997 367 365 100 27.9 3.8 659 40 11 210
Nov 26 - Nov 30, 1997 581 613 106 14.4 5.8 935 57 29 264
Jan 9 - Jan 10, 1998 655 610 93 6.8 9.5 3,709 72 36 84
Feb 14 - Feb 18, 1998 3021 3024 100 8.1 8.7 2,218 51 32 114
Feb 4 - Feb 8, 1999 87 88 101 33.8 2.7 901 42 14 127
Mar 4 - 6, 2000 1189 1018 86 14.5 3.0 487 33 12 113
Jan 8-12, 2001 2192 2098 96 17.7 3.4 761 34 13 134
Jan 24-28, 2001 295 286 97 33.8 2.2 297 20 7 77
Mar 6-7, 2001 194 187 97 18.1 2.2 288 21 6 70

Distribution normal normal lognormal normal normal normal

sample median 16.1 5.3 954.0 42.6 19.5 163.0
true median 1034.7
mean or  17.9 5.4 1353.5 43.6 19.4 185.2
sx or slnx 8.67 2.53 0.74 17.39 10.17 84.44

COV 0.49 0.47 0.85 0.40 0.52 0.46
+ or - 4.3 1.3 8.6 5.1 42.0

lower limit 13.5 4.1 1,025.0 34.9 14.3 143.3
upper limit 22.2 6.7 2,078.8 52.2 24.5 227.2

Peters Canyon
Jan 24-28, 1994 269 238 88 20.4 1.7 281 19 10 91
Feb 7-11, 1994 988 788 80 13.1 2.1 360 18 14 70
Dec 5, 1994 4 4 100 18.0 1.4 68 30 5 62
Mar 21-23, 1995 500 483 97 39.7 1.8 205 20 7 26
Dec 12-16, 1995 125 144 115 39.4 2.0 170 43 5 123
Jan 31-Feb 4, 1996 369 386 105 23.5 4.6 1,041 82 32 269
Feb 19-23, 1996 1,112 1,131 102 33.9 3.3 758 48 1 189
Oct 30-Nov 3, 1996 712 747 105 23.4 3.7 685 45 22 231
Nov 21-25, 1996 1,815 1,834 101 16.4 5.5 1,539 74 34 263
Dec 9-13, 1996 1,268 1,256 99 15.9 2.0 415 25 12 101
Nov 10-14, 1997 924 935 101 25.2 2.8 473 34 12 201
Nov 26-30, 1997 222 251 113 34.8 5.2 631 59 26 218
Dec 6-8, 1997 6,040 6,007 99 8.4 16.8 3,682 128 85 720
Jan 9-13, 1998 526 574 109 24.2 4.3 971 45 23 29
Feb 14-15, 1998 2,135 2,111 99 10.7 6.2 2,594 70 46 126
Mar 25-29, 1998 1,141 1,207 106 25.1 1.3 78 45 26 120
Jan 25 - Jan 29, 1999 653 671 103 80.5 1.4 276
Feb 27 - 28, 2000 48 45 93 32.1 1.1 178 31 8 82
Oct 27-31, 2000 266 272 102 33.8 3.5 356 68 9 119
Jan 8-9, 2001 17 14 82 20.9 4.3 578 84 37 390
Jan 10-12, 2001 1,768 1757 99 16.0 3.1 300 32 12 110
Jan 24-28, 2001 367 373 102 55.1 1.7 170 16 7 73
Mar 6-10, 2001 164 140 85 69.6 1.5 164 15 6 70

Distribution lognormal lognormal lognormal lognormal lognormal lognormal

sample median 24.2 2.4 360.4 44.1 12.1 121.2
true median 25.2 2.5 404.3 39.3 13.2 122.3
mean or  29.4 2.9 668.6 47.0 20.9 166.1
sx or slnx 0.56 0.53 1.01 0.60 0.97 0.79

COV 0.61 0.57 1.34 0.66 1.24 0.93
+ or -

lower limit 24.4 2.4 472.3 38.2 14.9 126.6
upper limit 37.8 3.7 1,197.8 62.4 36.4 250.1
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Site Mean EMCs : 1992 - 2001
Vol. Storm Sampled Percent NO3 PO4 TSS Cu Pb Zn

Date ac-ft ac-ft Characterized mg/l mg/l mg/l ug/l ug/l ug/l

Lane Channel
Jan 21-25, 1996 130 142 109 13.0 2.3 432 91 31 302
Feb 19-23, 1996 497 498 100 8.2 2.7 417 96 1 663
Nov 21 - Nov 22, 1996 450 407 91 2.8 1.4 269 42 31 230
Dec 9 - Dec 13, 1996 490 490 100 8.9 0.4 130 29 14 131
Jan 1 - Jan 2, 1996 29 27 93 6.9 0.4 30 26 5 75
Nov 26-30, 1997 150 171 114 11.0 0.9 80 35 14 147
Feb 14-18, 1998 552 595 108 8.3 3.3 132 27 12 52
Feb 19-23, 1998 315 381 121 13.8 11.9 36 11 49
Mar 25-29, 1998 312 343 110 9.6 0.1 41 49 21 114
Nov 28 - Dec 2, 1998 160 163 102 8.0 1.5 125 49 19 165
Jan 25 - Jan 29, 1999 186 208 112 7.3 1.1 98 48 15 128
Mar 25 - Mar 26, 1999 83 86 104 5.9 1.0 62 45 9 351
Feb 10 - 14, 2000 103 101 98 14.8 2 263 72 26 264
Feb 16. 2000 8.4 7.5 89 14.7 2 160 74 22 261
Oct 27-31, 2000 4.8 4.9 89 13.5 1.2 100 31 11 148
Jan 8-12, 2001 9.8 9.5 89 7.1 1.2 141 37 13 136
Jan 24-27, 2001 3.6 3.2 89 10.5 0.8 60 26 9 105

Distribution normal normal lognormal lognormal normal lognormal

sample median 8.9 1.2 127.4 42.2 13.6 146.6
true median 119.3 43.4 154.6
mean or  9.7 1.4 159.2 47.5 15.5 193.8
sx or slnx 3.4 0.86 0.77 0.42 8.5 0.68

COV 0.35 0.62 0.89 0.44 0.55 0.76
+ or - 1.8 0.5 4.4

lower limit 7.9 0.9 117.4 40.2 11.1 149.2
upper limit 11.4 1.8 260.2 58.8 19.9 287.6

Costa Mesa Channel
Mar 10-14, 1995 75 76 101 3.0 1.3 41 33 15 158
Jan 31-Feb 4, 1996 16 16 101 2.3 1.3 28 39 12 119
Feb 19-23, 1996 137 142 104 1.9 1.4 55 34 1.0 140
Nov 21-22, 1996 81 80 100 3.7 1.6 36 46 16 180
Jan 21-25, 1997 51 42 81 1.8 0.7 68 32 16 157
Nov 10-14, 1997 27 29 107 3.7 2.0 47 21 11 190
Feb 6-9, 1998 214 206 97 3.7 1.4 19 21 8 45
Feb 14-18, 1998 102 106 104 4.8 4.1 13 188 21 273
Sep 4 - Sep 8, 1998 3 3 82 2.8 4.3 32 34 4 119
Nov 7 - Nov 11, 1998 23 25 109 5.7 2.8 38 32 11 117
Nov 28 - Dec 2, 1998 25 26 104 3.8 2.7 75 46 17 144
Feb 9 - Feb 10, 1999 4 5 103 3.2 2.0 31 43 8 128
Mar 25 - Mar 26, 1999 21 22 101 2.3 1.7 60 33 9 159
Oct 26-30, 2000 414 406 98 5.3 1.6 43 30 10 170
Jan 8-12, 2001 1,195 954 80 3.4 2.0 35 22 7 96
Jan 24-28, 2001 215 214 100 31.8 1.4 41 23 10 111

Distribution normal lognormal normal normal normal normal

sample median 3.4 1.6 39.4 32.7 10.2 142.3
true median 1.8
mean or  3.4 2.0 41.4 32.7 11.0 144.2
sx or slnx 1.17 0.46 16.66 8.50 5.10 49.39

COV 0.34 0.48 0.40 0.26 0.46 0.34
+ or - 0.6 8.9 4.7 2.7 26.3

lower limit 2.8 1.7 32.5 28.0 8.3 117.9
upper limit 4.1 2.6 50.3 37.4 13.7 170.5

Laguna Canyon Channel
Jan 6-10, 1993 347 321 93 4.5 2.9 776 10 5 44
Feb 7-10, 1993 319 283 89 3.2 4.4 1,309 17 12 43
Feb 17-20, 1994 304 304 100 3.4 7.4 1,324 40 82 173
Mar 24-28, 1994 84 82 97 2.1 4.4 1,903 37 114 181
Dec 12-16, 1995 14 15 108 5.5 1.9 134 33 19 62
Jan 19-23, 1996 25 26 104 3.0 2.8 949 59 21 128
Feb 20-24, 1996 191 180 94 4.5 6.2 2,517 62 1 233
Oct 30-Nov 1, 1996 50 57 113 7.7 3.6 740 25 33 166
Nov 21-25, 1996 226 236 104 3.7 4.7 1,398 57 27 192
Dec 9-13, 1996 262 272 104 3.6 2.1 794 26 10 83

Distribution normal normal normal normal lognormal normal

sample median 3.7 4.0 1,128.7 35.0 20.1 147.1
true median 16.1
mean or  4.1 4.0 1,184.5 36.6 36.6 130.6
sx or slnx 1.59 1.76 670.71 17.99 1.32 68.16

COV 0.39 0.44 0.57 0.49 2.17 0.52
+ or - 1.1 1.3 479.8 12.9 48.8

lower limit 3.0 2.8 704.7 23.7 19.4 81.8
upper limit 5.2 5.3 1,664.2 49.4 223.2 179.3
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Site Mean EMCs : 1992 - 2001
Vol. Storm Sampled Percent NO3 PO4 TSS Cu Pb Zn

Date ac-ft ac-ft Characterized mg/l mg/l mg/l ug/l ug/l ug/l

Oso Creek
Mar 5-9, 1992 48 37 78 5.6 1.1 54 13 1.7 22
Mar 20-24, 1992 902 898 100 2.9 2.1 386 12 3.4 78
Mar 26-29, 1992 27 27 100 5.3 0.4 14 9 4.5 16
Dec 17-20, 1992 49 49 100 3.0 1.7 104 10 1.2 39
Dec 29, 1992 - Jan 2, 1993 493 400 81 1.8 9.0 983 10 5.6 68
Jan 6-10, 1993 2,582 2,514 97 3.5 4.7 1,113 10 4.1 76
Dec 19-23,1993 21 21 101 5.9 1.1 60 17 2.6 34
Feb 7-11, 1994 620 611 99 4.2 2.6 503 22 6.6 84
Feb 17-21, 1994 926 922 100 5.3 2.9 645 36 12.1 131
Mar 2-6, 1995 2,107 2,081 99 2.0 4.1 857 31 10.9 108
Mar 10-13, 1995 2,285 2,271 99 3.3 3.3 674 41 10.9 119
Jan 19-23, 1996 154 134 87 6.8 1.4 190 38 5.4 80
Jan 31-Feb 2, 1996 342 310 91 5.9 2.9 427 44 14.6 139
Feb 20-24, 1996 1,250 1,247 100 7.7 1.6 171 24 1.9 60
Oct 30-Nov 3, 1996 344 381 111 6.7 4.5 803 40 19.1 253
Dec 9-13, 1996 1,067 1,073 101 4.7 1.5 213 21 4.6 68
Jan 25 - Jan 29, 1999 327 330 101 4.3 1.5 212 25 6.3 62

Distribution normal lognormal normal lognormal lognormal lognormal

sample median 4.7 2.1 386.4 22.0 5.4 76.0
true median 2.2 20.0 5.0 68.5
mean or  4.7 2.8 450.0 23.7 6.9 87.6
sx or slnx 1.77 0.73 358.66 0.59 0.80 0.71

COV 0.38 0.85 0.80 0.64 0.95 0.81
+ or - 0.9 191.1

lower limit 3.7 2.1 258.9 18.7 5.1 66.1
upper limit 5.6 4.5 641.0 33.2 11.1 135.8

COV = Coefficient of Variation
        = sfor normal distributions
        = (EXP(s)^2 - 1)^0.5 for lognormal distributions
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Lane Channel (LANF08)
Identifying Sources of “Warm Spots”

Introduction

In an attempt to identify sources contributing to elevated total dissolved solids (TDS)
concentrations in Lane Channel (F08), a reconnaissance study was initiated using
electrical conductivity (EC) as the measurement parameter.  Beginning at the LANF08
NPDES sampling station, electrical conductivity measurements were made moving
upstream at several distinct input (channels and pipes) locations.  Locations included
Armstrong Storm Channel (F08S01), inputs to Armstrong Storm Channel, F08P17 at
Gillette and pre-determined (from drainage maps) 24”, 36”, and 60” underground pipes
upstream (u/s) of LANF08.  Conductivity measurements were made at these sites during
the initial phase of investigation on 12/22/98, 12/23/98, 3/10/99, 3/17/99, and 6/16/99.
All measurements were made using a Hanna instrument HI 9033 Multi-range
conductivity meter.

Monitoring Summary

Electrical conductivity of the discharges from the tributaries to Lane Channel ranged
from 1500 to 16,100 mhos/cm in the five days of initial measurements.   The mean and
median of the 34 measurements was 4248 and 3535 mhos/cm, respectively.  A summary
of the sampling is provided below:

Location 12/22/98 3/10/99 3/17/99 6/16/99
Lane Channel (LANF08) at NPDES Sampling Station 4420 5130 3800 5660
36" pipe approx. 20 yards u/s LANF08 3100 1300 2700 4650
24" pipe approx. 1/8 mile u/s LANF08 1710 3100 1500 dry
F08P07 approx. 1/4 mile u/s LANF08 1770 1800 2100
F08P01 at Von Karmen 4150 2300
36" pipe approx. 3/8 mile u/s LANF08 16000 16100
60" pipe at Sky Park East 2600 3300
Armstrong Storm Channel (F08S01) 3900 4300 2200 7270
F08P12 4240
F08P13 at McGaw 2500
F08P14 at Alton dry
F08P17 at Gillette 6530 5500 5000
F08P02 at Redhill 3510 3100
60" pipe at Daimler (from west side of MacArthur) 1190 3560
F08P20 at Daimler (from east side of MacArthur) 4440

 The greatest readings were found in a 36" pipe approximately 3/8 mile upstream of
LANF08.   On 3/10/99 and 6/16/99 the EC of the discharge from this pipe was 16,000
and 16,100 mhos/cm, respectively.  Follow-up measurements were made on 6/21, 7/2,
and 7/6/99.  The following is a summary of the preliminary measurements at this site:
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Date EC ( mhos/cm)
3/10/99 11:00 16,000
6/16/99 13:00 16,100
6/21/99 12:35 16,100
7/2/99 11:35 12,100
7/6/99 13:00 12,700

Using an automatic sampler, samples were collected every three hours from July 2–5,
1999, and hourly from July 6-7, 1999.   EC measurements ranged from 4,140 umhos to
14,680 mhos during the six days.  The following are graphical summaries of the results.

 7/2 - 7/5/99

0

2000

4000

6000

8000

10000

12000

14000

16000

7/2 0:00 7/2 12:00 7/3 0:00 7/3 12:00 7/4 0:00 7/4 12:00 7/5 0:00 7/5 12:00

7/6 - 7/7/99

0

2000

4000

6000

8000

10000

12000

14000

16000

7/6 6:00 7/6 12:00 7/6 18:00 7/7 0:00 7/7 6:00 7/7 12:00

The hourly sampling gives a more detailed description of the TDS concentration in the
discharge from the pipe. It appears that the peaks in conductivity are periodic occurring
approximately every 4-5 hours and may be the result of a manufacturing process. The
discharge rate from this pipe was estimated at the times that the automatic sampler was
serviced.   Each estimate was ~0.2 cubic feet/second (cfs).

This 36” pipe drains a very small portion of the Lane Channel watershed.  The drainage
area is less than 1/10 of a square mile.  Medium sized commercial buildings and parking
structures account for a majority of the drainage area.  A reconnaissance of the surface
drainage area noted no unusual discharges.  The suspect discharge may be through an
underground pipe.   Since the minimum pipe diameter for underground inspections was
set at 39", no records of lateral connections to this pipe are available.

In addition to conductivity measurements, a 4-day composite sample was collected
between July 2-5, 1999 from the 36" pipe for general mineral analysis.  The EC of this
sample was 9,200 mhos/cm and TDS concentration was 8,340 mg/L. The
concentrations of ionic substances contributing to this high TDS level are listed below.

Ion mg/L me/L
Cl 1380 38.93

SO4 3940 82.03
Ca 219 10.93
Mg 319 26.25
Na 2120 92.22
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Sediment samples were collected at several points around the sampling location for
LANF08 and from the levee of Peters Canyon Wash at Barranca Parkway for
comparison.  The intent of these sampling was to verify that the soils comprising this
earthen channel was not the source of the high TDS.   At LANF08, sediment samples
were collected from the top of the levee, the channel wall above the low-flow waterline,
and the soil and white precipitate (~50:50 ratio) lining the sides of the channel just above
the waterline.  All of the samples were analyzed for major cations and aluminum.  The
sample of the soil from the levee at Peters Canyon Wash had higher concentrations of the
major cations and a slightly lower concentration of aluminum compared to the sample
from the levee at LANF08.  The soil/white precipitate mixture was approximately 13%
sodium.

Conclusions

From the information collected to date it was concluded that:

High TDS concentrations (determined by electrical conductivity measurements) were
found in the discharges from several tributaries to Lane Channel.  The greatest
conductivity was measured in the discharge from a 36" pipe approximately 3/8 mile
upstream of LANF08 (Lane Channel at Jamboree).
The flowrate and the average conductivity of the discharge from the 36" pipe
however do not totally account for the high conductivity readings at LANF08.   The
flowrate from the pipe is approximately 1/10 of the usual dry weather flowrate at
LANF08.
A 24-hr sampling of this 36" pipe showed that the high electrical conductivity in the
discharge is periodic, occurring approximately every 4-5 hours.
The soils comprising the earthen walls of Lane Channel are not contributing
significantly to the high TSS levels.
 The discharge from the 36" pipe contained large amounts of sulfate, chloride,
sodium, and magnesium.
Additional investigation is required to isolate the sources of TDS in Lane Channel.
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Executive Summary

In May 2001 an intensive study was conducted of the nutrient loads contributed by the
tributaries of Peters Canyon Wash and San Diego Creek.  This study was a follow-up to
similar studies conducted in September 1999 and June 2000.  In the September 1999 and
June 2000 studies it was found that the biggest contributor of nutrients to San Diego
Creek was Peters Canyon Wash and its tributaries.  The intent of the May 2001 study was
to quantify the loads of nutrients from the tributaries of Peters Canyon Wash during the
period where the greatest dry-weather loads would be expected.

The findings of the study were as follows:

The average daily water discharge rate in San Diego Creek at Campus Drive was 8.94
cfs compared to 11.16 cfs in June 2000 and 7.81 cfs in September 1999.  The sum of
the average discharges from all measured upstream inputs in 2001 was 12.18 cfs,
approximately 36% higher than measured at Campus Drive. During the May 2001
study, it appeared that water was by-passing the low-flow channel at Campus Drive.
The area on the west side of the low-flow channel beneath Campus Drive was
completely submerged.  The amount of water bypassing the low-flow channel during
this period however was not quantified.

The average discharge rate at Peters Canyon Wash at Barranca Parkway was 6.73 cfs
compared to 6.59 cfs in June 2000 and 5.61 cfs in September 1999.  The sum of the
average discharges from all upstream measured inputs to Peters Canyon Wash was
6.24 cfs, approximately 7% less than measured at Barranca Parkway.

Of the Peters Canyon Wash tributaries, the Santa Ana – Santa Fe Channel showed the
greatest change in average discharge rate from study to study.  The rate increased
from 0.89 cfs in September 1999 to 1.78 cfs in June 2000, and then decreased to 0.97
cfs in May 2001. The flowrate in San Diego Creek at Culver Drive increased from
0.73 cfs in June 2000 to 2.23 cfs in May 2001.

Hicks Canyon Wash and Central Irvine Channel showed the greatest increase in
the average nitrate nitrogen concentration from June 2000 study to the May 2001
study.  The concentration of Hicks Canyon Wash increased from 2.2 to 48.5 mg/L
while the average concentration in the Central Irvine Channel increased from 17.9 to
45.3 mg/L.  In San Diego Creek at Campus Drive the average concentration in the
June 2000 study was 2.8 mg/L and the average concentration in the May 2001 study
was 7.6 mg/L.  In the discharge from the Irvine Ranch Water District’s treatment
wetlands the average concentration increased from 0.62 in the June 2000 study to 5.7
mg/L in the May 2001 study.

In the May 2001 study, the average nitrate nitrogen load transported by Peters
Canyon Wash, measured at Barranca Parkway, was 571 lbs/day compared to the June
2000 study value of 328 lbs/day.   The sum of the average loads from the monitoring
points upstream of Barranca Parkway in the May 2001 study was 552 lbs/day. These
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findings are inconsistent with what was observed in the previous two studies where
the sum of the loads upstream were approximately 20% higher than measured at
Barranca Parkway.  In the previous reports it was hypothesized that the reduction in
load was probably due to assimilation by the higher order plants and attached algae in
Peters Canyon Wash.  Generally, the amount of algae observed in the channels during
the May 2001 study was much less than in the previous two studies.  Little or no
rooted vegetation was observed in the reaches of Peters Canyon Wash where rooted
plants were observed in the September 1999 and June 2000 study.

The greatest contributors to the nitrate nitrogen load in Peters Canyon Wash were the
Central Irvine Channel (139 lbs/day), Hicks Canyon Wash (99.8 lbs/day),
Valencia Channel (74.3 lbs/day), Santa Ana – Santa Fe Channel (74.1 lbs/day), Como
Storm Channel (62.3 lbs/day) and the Warner Drain (53.2 lbs/day).  The load
measured in Hicks Canyon Wash was approximately 92 lbs/day greater than
measured in June 2000.

The average daily nitrate nitrogen load measured in San Diego Creek at Campus
Drive was 370 lbs/day compared to 169 lbs/day in June 2000 and 382 lbs/day in
September 1999.   The sum of the average daily nitrate loads measured at Peters
Canyon Wash at Barranca Parkway, San Diego Creek at Harvard Avenue, the net
load from the Irvine Ranch Water District’s wetlands and the estimated loads for
Lane, Barranca, San Joaquin, and Sand Canyon Channels was 794 lbs/day. Assuming
that the flow rate of the water by-passing the low-flow channel at Campus Drive is
equal to the difference between the sum of the upstream flowrates and the flowrate
measured at Campus Drive the corrected nitrate nitrogen load for Campus Drive
would be 504 lbs/day.

As in the previous two studies, the Irvine Ranch Water District (IRWD) was diverting
water from San Diego Creek through its constructed wetlands to reduce the nitrate
load in the creek. The quality and volume of the water diverted from and returned to
the Creek was monitored by IRWD.  The average pumping rate from the Creek (May
15-22, 2001) was 6.70 cfs.  The average return rate to the creek was 6.47 cfs yielding
a net removal of 0.23 cfs.

The mean nitrate nitrogen load pumped from the Creek was 393 lbs/day as NO3.
The mean nitrate nitrogen load returned to the Creek was 194 lbs/day. The IRWD
Wetland Treatment Project removed on average, 199 lbs/day of nitrate nitrogen or
about 51% of nitrate nitrogen pumped into the wetlands.  The total nitrogen
removal efficiency of the wetlands was about 41%.  With respect to
concentrations, the efficiencies for nitrate and total nitrogen reduction were 45%
and 34% respectively.  The efficiencies observed in the May 2001 study were
lower than in the September 1999 and June 2000 studies. The efficiency of the
wetlands is proportional to temperature.  The first two studies were conducted
during the summer when temperatures were higher and the removal efficiency of
the wetlands was greater.
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The average daily Total Nitrogen (TN) loads from San Diego Creek at Campus Drive,
Peters Canyon Wash at Barranca Pkwy and San Diego Creek at Harvard Avenue
were 503, 647, and 224 lbs/day, respectively.

The average daily total phosphate (as P) loads from San Diego Creek at Campus
Drive, Peters Canyon Wash at Barranca Parkway and San Diego Creek at Harvard
Avenue were 12.1, 14.3, and 1.16 lbs/day, respectively.  The tributaries that
contributed the greatest phosphate load to Peters Canyon Channel during the May
2001 study were Hicks Canyon Wash (7.28), El Modena Irvine (1.78) and the
Central Irvine Channel (7.86).  San Joaquin Channel (1.33 lbs/day) contributed the
greatest phosphate load to reach 1 of San Diego Creek.

Data from the UC Cooperative Extension indicate that no commercial agricultural
fields were present in the watersheds of  Como, Santa Ana–Santa Fe, Valencia, and
Warner Storm Channels.  These channels however continue to discharge high levels
of nitrates, which are assumed to from groundwater.

Using data from this study the projected total nitrogen load at Campus Drive between
April 1st and September 30th would be 92,200 pounds.  Using the adjusted flowrate
for Campus Drive the load would be 125,000 pounds.  Both of these estimates are
well below the December 31, 2002 target of 200,000 pounds.
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2001 Peters Canyon Wash / San Diego Creek Nutrient Study

1.0 Introduction

In September of 1999 the County of Orange conducted a comprehensive seven-day study
of the total mass (loads) of nutrients transported by Peters Canyon Wash, San Diego
Creek and their respective major tributaries 1999 Peters Canyon Wash / San Diego Creek
Nutrient Study – June 2000. Peters Canyon Wash was found to be the greatest contributor
of nitrate nitrogen to San Diego Creek.  Several tributaries to Peters Canyon Wash
including Valencia, Santa Ana – Santa Fe, Como, and Central Irvine Channels each
contributed on average more than 60 pounds of nitrate nitrogen per day.  The study was
repeated in June 2000 (2000 Peters Canyon Wash / San Diego Creek Nutrient Study –
November 2000) and found that the loads of nitrate nitrogen from the tributaries of Peters
Canyon Wash, with the notable exception of the Santa Fe Channel, were slightly lower
than measured in September 1999.  The average load at Santa Fe Channel was more than
50% higher (123 vs. 78 lbs/day) in the June 2000 study.

The two studies were conducted to quantify the loads of total nitrogen from each of the
major tributaries of Peters Canyon Wash and the lower reach of San Diego Creek during
two different months of the summer season.  Another objective of the two studies was to
evaluate the total nitrogen load from San Diego Creek relative to nutrient TMDL targets
established by the Santa Ana Regional Water Quality Control Board.  Using the average
daily total nitrogen loads measured in San Diego Creek at Campus Drive during the two
studies, the projected total nitrogen loads from San Diego Creek for the period between
April 1st and September 30th were estimated.  These two estimates were well below the
summertime TMDL target that was set by the Regional Water Quality Control Board for
attainment by December 31, 2002.  Weekly sampling data (July 1999 – June 2000) from
San Diego Creek at Campus Drive however, showed that the period of greatest total
nitrogen load occurred during April and May.

In May 2001 a third study was conducted to evaluate the loads during the period of the
TMDL summer season that was assumed to generate the greatest total nitrogen load.

In the May 2001 study, the monitoring locations in the Peters Canyon Wash watershed
included the same channels and stormdrains as in the previous two studies and the Lyons
Storm Drain.  The tributaries of the lower reach of San Diego Creek downstream of
Peters Canyon Wash were grab-sampled as in the previous studies.   Monitoring
protocols and analytical methods were the same in both studies.  This report is a summary
of the results.

2.0 Study Area

San Diego Creek, the primary tributary to the Upper Newport Bay, has a watershed area
upstream of Campus Drive, Irvine of approximately 111 mi2.  Its headwaters are in the
City of Lake Forest and it receives drainage from many tributaries before discharging to
the Upper Newport Bay at Jamboree Road in Newport Beach.
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In its Water Quality Control Plan for the Santa Ana River Basin, the Regional Water
Quality Control Board has divided San Diego Creek into two reaches.   The lower reach
designated as Reach 1 is the segment from the Upper Newport Bay to Jeffrey Road in
Irvine.  The segment above Jeffrey Road to the headwaters is designated as Reach 2.

Reach 2 drains the eastern portion of the watershed and receives runoff from several
tributaries including Marshburn, Agua Chinon, Bee Canyon, Serrano Creek, and Canada
Channels.

Reach 1 has many manmade and natural tributaries including Sand Canyon Channel,
Bonita Canyon Channel, San Joaquin Channel, Lane Channel, Barranca Channel, and
Peters Canyon Wash. With its 45 mi2 watershed area, Peters Canyon Wash contributes
the greatest water volume of any tributary to San Diego Creek.

Peters Canyon Wash has several tributaries including Hicks Canyon Wash, El
Modena-Irvine Channel, Como Storm Channel, Santa Ana-Santa Fe Channel, Valencia
Channel, and Warner Storm Drain.

3.0 Background

Studies to quantify the nutrient loads from tributaries to San Diego Creek have been
conducted four times during the 1990’s.  In 1990, the County of Orange and the Santa
Ana Regional Water Quality Control Board (RWQCB) initiated a cooperative project to
monitor these loads and evaluate the compliance of three major nurseries with recently-
issued NPDES permits.  Seven sites were monitored with automatic sampling equipment
and eight others were grab-sampled during a two to three day period in August. The load
calculations suggested that the nurseries were in compliance with the waste discharge
requirements (WDRs) of their respective permits.  Both the Peters Canyon Channel and
Reach 2 of San Diego Creek showed significant amounts of nitrate in their discharges.

Hines Channel and Rattlesnake Canyon Channel were the greatest contributors to the
nitrate load in Peters Canyon Wash.  Unexplainably the El Modena-Irvine Channel,
which had a predominately urbanized watershed, with limited agriculture, also discharged
a high load of nitrate to Peters Canyon Channel.

In May of 1991 the County of Orange and the RWQCB repeated a portion of the August
1990 study to assess the difference between seasons.  Although the average nitrate-
nitrogen concentration at Campus Drive increased from 13.8 to 17.0 mg/l (23%) the
average water discharge rate decreased from 15.6 to 10 cfs (42%).  The average nitrate-
nitrogen load consequently decreased from 1150 to 894 lbs/day (22%).

In May of 1993, another watershed assessment was conducted.  The average daily nitrate-
nitrogen load at Campus Drive was measured at 1570 lbs/day.
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In May of 1999, the County completed development of a revised stormwater quality
monitoring program to comply with the requirements of its new NPDES Stormwater and
Urban Runoff Permits.   The data collected under the previous NPDES permits were
statistically evaluated to identify areas where levels of pollutants were higher than the
system-wide mean values. Central Irvine Channel and its tributary Hines Channel had the
highest mean values for nitrate concentrations in dry weather discharges of any channel
monitored in the County.  These data however were the result of grab and not composite
samplings and represented only fixed moments in time.

In September 1999 a comprehensive watershed study was conducted to meet the
commitments in the revised NPDES monitoring program to further study the Central
Irvine Channel in addition to other broader watershed objectives.  From the September
1999 study the following was found.

The average nitrate nitrogen load transported by Peters Canyon Wash, measured
at Barranca Parkway, was 318.8 lbs/day.  The total nitrogen load was 351.7
lbs/day.
The average nitrate nitrogen load from reach 2 of San Diego Creek, measured at
Harvard Avenue, was 126.3 lbs/day.  The total nitrogen load was 130.5 lbs/day
The average nitrate nitrogen load transported by San Diego Creek, measured at
Campus Drive, was 351.5 lbs/day.  The total nitrogen load was 435.1 lbs/day.
The average nitrate nitrogen load was well below those found in 1990, 1991, and
1993.
The tributaries to Peters Canyon Wash that contributed the greatest nitrate load
were Valencia, Santa Ana-Santa Fe, Central Irvine, Como, and Warner Channels.
The projected summertime (April 1 – September 30) total nitrogen load from San
Diego Creek at Campus Drive would be approximately 80,000 pounds compared
to the TMDL target of 200,097 pounds for 2003.

In June of 2000, a follow-up to the September 1999 study was conducted to evaluate the
difference in loads between the beginning and the end of the summer.  The findings of
this second study were:

The flowrates in Peters Canyon Wash at Barranca Parkway and San Diego Creek at
Campus Drive were greater in the June 2000 study.  The 43% increase (7.81 to 11.16
cfs) at Campus Drive was primarily due to the increase in the outflow from the Irvine
Ranch Water District’s (IRWD) wetland treatment project for nitrate removal.  In
1999 the average inflow into the wetlands exceeded the outflow by more than 3 cfs.
During the June 2000 study the average inflow and outflow were more in equilibrium
with outflow exceeding inflow by only 0.4 cfs.

The average nitrate nitrogen concentration in San Diego Creek at Campus Drive was
2.84 mg/l in June 2000 compared to 9.04 in September 1999.  The total nitrogen
concentrations were 6.45 and 10.31 mg/l for June 2000 and September 1999
respectively.

0015317



Appendix R-4

The average daily nitrate nitrogen loads from Peters Canyon Wash at Barranca
Parkway were 319 and 328 lbs/day for September 1999 and June 2000 respectively.
The average daily total nitrogen load was 352 and 367 lbs/day for September 1999
and June 2000 respectively.

The average reduction in nitrate concentration of water treated from San Diego Creek
by IRWD’s wetlands was 92% (from 33.2 to 2.7 mg/l) compared to 77% observed in
the previous study.  The average reduction in total nitrogen was about the same
between studies (62% in June 2000 and 59% in September 1999).

The average daily nitrate nitrogen loads from San Diego Creek at Campus Drive were
382 and 169 lbs/day for September 1999 and June 2000. The average daily total
nitrogen loads were 435 and 376 lbs/day for September 1999 and June 2000
respectively.  The latter study showed a decrease in nitrate concentration and load
from the previous study but an increase in organic nitrogen concentration and load.
The increase in organic nitrogen was primarily due to the increase in outflow from the
IRWD wetlands (see above).  The decrease in nitrate nitrogen load is most likely the
result of a substantial increase in efficiency of nitrate removal by the wetlands and a
reduction in the loads contributed by Reach 2 of San Diego Creek, San Joaquin and
Sand Canyon Channels.

Using the June 2000 data to estimate the summertime (April 1 – September 30) total
nitrogen load from San Diego Creek yields a value lower than that calculated from
the September 1999 data.  Both are less than one-half of the December 31, 2002
target of 200,097 pounds developed by the Regional Board.   The estimates were
compared to the average monthly load calculated from NPDES data collected from
San Diego Creek by Orange County between July 1, 1999 and June 30, 2000.  Using
the study values for June and September and the NPDES values for the remaining
four months yields a total of 116,000 pounds.  Without IRWD’s removal of
approximately 125 lbs/day the total nitrate nitrogen load would be approximately
139,000 pounds, still well below the December 2002 target.

The weekly monitoring data from San Diego Creek during the period from July 1999 to
June 2000 showed that the period of greatest dry-weather total nitrogen load occurred
during April and May.  Consequently a study was planned for this period in 2001.

4.0 May 2001 Study

The intent of the 2001 study was to quantify the maximum total nitrogen loads that would
be expected from each of the major tributaries to Peters Canyon Wash.

Automatic samplers and continuously monitoring flow measurement devices were used at
all sites that were found to be significant contributors to the nutrient load in September
1999 and June 2000.  The monitoring protocols and analytical methods described in the
September 1999 study report and cited in the June 2000 study report were also used in
this study.
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4.1 Monitoring Locations

As in the previous studies the primary monitoring locations were Peters Canyon Wash at
Barranca Parkway, San Diego Creek at Harvard Avenue, and San Diego Creek at
Campus Drive.  The Peters Canyon Wash tributaries monitored in the previous studies
were again monitored in May 2001 as was Peters Canyon Wash upstream of the furthest-
upstream, monitored tributary (Hicks Canyon Wash). Dr. Barry Hibbs of California
State University Los Angeles assisted with the study by collecting grab samples and
making instantaneous water discharge measurements daily at Lyon Storm Drain, San
Joaquin, Barranca, and Sand Canyon Channels.

Table 1 is a list of the sites that were monitored during this study.  Alphanumeric station
identification codes are listed in the first column.   These codes are used throughout this
report. Figure 1 is a map of the monitoring sites.

4.2 Results

The average daily water discharge rate in San Diego Creek at Campus Drive was
8.94 cfs compared to 11.16 cfs in June 2000 and 7.81 cfs in September 1999.  The
sum of the average discharges from all measured upstream inputs was 12.18 cfs,
approximately 36% higher than measured at Campus Drive.

The average discharge rate at Peters Canyon Wash at Barranca Parkway was 6.73
cfs compared to 6.59 cfs in June 2000 and 5.61 cfs in September 1999.  The sum
of the average discharges from all upstream measured inputs to Peters Canyon
Wash was 6.24 cfs, approximately 7% less than measured at Barranca Parkway.

Of the Peters Canyon Wash tributaries, the Santa Ana – Santa Fe Channel showed
the greatest change in average discharge rate from study to study.  The rate
increased from 0.89 cfs in September 1999 to 1.78 cfs in June 2000, and then
decreased to 0.97 cfs in 2001. The flowrate in San Diego Creek at Culver Drive
increased from 0.73 cfs in 2000 to 2.23 cfs in May 2001.  Figure 2 shows the
average discharge rate of each monitored tributary of Peters Canyon Wash as well
as tributaries to Reach 1 of San Diego Creek.  The lengths of the arrows
representing flow into and out of the system are proportional to the discharge
rates.

Hicks Canyon Wash and Central Irvine Channel showed the greatest
increase in the average nitrate nitrogen concentration from June 2000 study to the
May 2001 study.  The concentration in Hicks Canyon Wash increased from
2.2 to 48.5 mg/L while the average concentration in the Central Irvine Channel
increased from 17.9 to 45.3 mg/L.  In San Diego Creek at Campus Drive the
average concentration in the June 2000 study was 2.8 mg/L and the average
concentration in the May 2001 study was 7.6 mg/L.  In the discharge from the
Irvine Ranch Water District’s treatment wetlands the average concentration
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Appendix R-6

increased from 0.62 in the June 2000 study to 5.7 mg/L in the May 2001 study.
Figure 3 shows the nitrate nitrogen concentrations measured at all sites during the
2000 study. Appendix A contains the laboratory results for all samples collected
during this study.   Table 2 is a summary of the average concentrations found at
each location during this study.

In the May 2001 study, the average nitrate nitrogen load transported by Peters
Canyon Wash, measured at Barranca Parkway, was 571 lbs/day compared to the
June 2000 study value of 328 lbs/day.   The sum of the average loads from the
monitoring points upstream of Barranca Parkway in the May 2001 study was 552
lbs/day.  Table 3 is a summary of the average daily loads measured at each site
during the study. Tables 4 and 5 show the differences in flowrates,
concentrations, and loads among the three studies.

The greatest contributors to the nitrate nitrogen load in Peters Canyon Wash were
the Central Irvine Channel (139 lbs/day), Hicks Canyon Wash (99.8
lbs/day), Valencia Channel (74.3 lbs/day), Santa Ana – Santa Fe Channel (74.1
lbs/day), Como Storm Channel (62.3 lbs/day) and the Warner Drain (53.2
lbs/day).  The load measured in Hicks Canyon Wash was approximately 92
lbs/day greater than measured in June 2000.  Figure 4 shows the average daily
nitrate nitrogen loads measured at each site.

The average daily nitrate nitrogen load measured in San Diego Creek at Campus
Drive was 370 lbs/day.   The sum of the average daily nitrate loads measured at
Peters Canyon Wash at Barranca Parkway, San Diego Creek at Harvard Avenue,
the net load from the Irvine Ranch Water District’s wetlands and the estimated
loads for Lane, Barranca, San Joaquin, and Sand Canyon Channels was 794
lbs/day.  Appendix B shows graphical summaries of results from each site
monitored with an automatic sampler.

As in the previous two studies, the Irvine Ranch Water District (IRWD) was
diverting water from San Diego Creek through its constructed wetlands to reduce
the nitrate load in the creek. The quality and volume of the water diverted from
and returned to the Creek was monitored by IRWD.

The water that was pumped from and returned to the creek was done so in the
reach between Michaelson Avenue and Campus Drive.  The average pumping rate
from the Creek (May 15-22, 2001) was 6.70 cfs.  The average return rate to the
creek was 6.47 cfs yielding a net removal of 0.23 cfs.  The mean nitrate nitrogen
load pumped from the Creek was 393 lbs/day as NO3.   The mean nitrate nitrogen
load returned to the Creek was 194 lbs/day.  The net load removed from the Creek
during the study was 199 lbs/day.

The average daily Total Nitrogen (TN) loads from San Diego Creek at Campus
Drive, Peters Canyon Wash at Barranca Pkwy and San Diego Creek at Harvard
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Avenue were 503, 647, and 224 lbs/day, respectively. Figure 5 shows the average
TN load from each of the monitored tributaries.

The average daily total phosphate (as P) loads from San Diego Creek at Campus
Drive, Peters Canyon Wash at Barranca Parkway and San Diego Creek at Harvard
Avenue were 12.1, 14.3, and 1.16 lbs/day, respectively.  The tributaries that
contributed the greatest phosphate load to Peters Canyon Channel during the 2000
study were Hicks Canyon Wash (7.28), El Modena Irvine (1.78) and the
Central Irvine Channel (7.86).  San Joaquin Channel (1.33 lbs/day) contributed
the greatest phosphate load to reach 1 of San Diego Creek. Figure 6 shows the
average total phosphate load as P from each tributary.

Figures 7-18 show the differences in flowrates concentrations and loads among
the three studies.

Data from the UC Cooperative Extension (Appendix C) indicate that no
commercial agricultural  fields were present in the watersheds of  Como, Santa
Ana–Santa Fe, Valencia, and Warner Storm Channels.  These channels however
continue to discharge high levels of nitrates. The total agricultural acreage in the
San Diego Creek and Peters Canyon Wash watersheds during the May 2001 study
was 4305 compared to 6029 in June 2000 and 6880 in September 1999.

4.3 Conclusions

The average water discharge measured in San Diego Creek at Campus Drive was
2.36 cfs lower than was measured in the June 2000 study. There was a disparity in
the sum of the average daily flowrates measured from all sources (tributary
channels and IRWDs wetlands treatment system) upstream of Campus Drive and
the flowrate measured at Campus Drive.  The sum of the upstream sources was
3.24 cfs greater than measured at the Campus Drive streamgage.   During the May
2001 study, it appeared that water was by-passing the low-flow channel at
Campus Drive.   The area on the west side of the low-flow channel beneath
Campus Drive was completely submerged.  The amount of water bypassing the
low-flow channel during this period however was not quantified.

The average discharge rate from Peters Canyon Wash at Barranca Parkway (6.73
cfs) was comparable to that measured in the June 2000 study (6.60 cfs).  The sum
of the measured upstream discharges (6.24 cfs) was about 7% lower than
measured at Barranca Parkway (6.73 cfs).

The average daily nitrate nitrogen load at Barranca Parkway (571 lbs/day) was
over 240 lbs/day greater than in the June 2000 study (328 lbs/day) and more than
250 lbs/day greater than in the September 1999 study (319 lbs/day). The sum of
the measured nitrate nitrogen loads upstream of Barranca Parkway in the May
2001 study was approximately 3% lower than was measured at the Barranca
Parkway site.  These findings are inconsistent with what was observed in the
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previous two studies where the sum of the loads upstream were approximately
20% higher than measured at Barranca Parkway.  In the previous reports it was
hypothesized that the reduction in load was probably due to assimilation by the
higher order plants and attached algae in Peters Canyon Wash.  Generally, the
amount of algae observed in the channels during the May 2001 study was much
less than in the previous two studies.  Little or no rooted vegetation was observed
in the reaches of Peters Canyon Wash where rooted plants were observed in the
September 1999 and June 2000 studies (see photos in Appendix D).

The IRWD Wetland Treatment Project removed on average, 199 lbs/day of nitrate
nitrogen or about 51% of nitrate nitrogen pumped into the wetlands.  The total
nitrogen removal efficiency of the wetlands was about 41%.  With respect to
concentrations, the efficiencies for nitrate and total nitrogen reduction were 45%
and 34% respectively.  The efficiencies observed in the May 2001 study were
lower than in the September 1999 and June 2000 studies. The efficiency of the
wetlands is proportional to temperature.  The first two studies were conducted
during the summer when temperatures were higher and the removal efficiency of
the wetlands was greater.

The average nitrate nitrogen load measured in San Diego Creek at Campus Drive
was 370 lbs/day compared to 169 lbs/day in June 2000 and 382 lbs/day in
September 1999.  The total load from the measured upstream tributaries (794
lbs/day) was more than 400 lbs/day greater.   Assuming that the flow rate of the
water by-passing the low-flow channel at Campus Drive is equal to the difference
between the sum of the upstream flowrates and the flowrate measured at Campus
Drive the corrected nitrate nitrogen load for Campus Drive would be 504 lbs/day.

Using data from this study the projected total nitrogen load at Campus Drive
between April 1st and September 30th would be 92,200 pounds.  Using the
adjusted flowrate for Campus Drive the load would be 125,000 pounds.  Both of
these estimates are well below the December 31, 2002 target of 200,000 pounds.
Figure 19 is a graph of the TMDL targets and the estimated loads based on
results from this study.  Also shown is the effect of the IRWD wetland treatment
system.   It appears that the IRWD treatment wetlands are an important
component to meet the TMDL targets.

The NPDES data collected from San Diego Creek during the 2000 – 2001 were
plotted in Figures 20 - 21 to show the variation in total nitrogen concentration
and load in dry-weather samples. Note that all calculated daily loads in the TMDL
summer season (April 1 - September 30) were below the December 31, 2002
target.
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Table 1
Monitoring Locations

Station
Code Location Period Sample Type

Discrete
Samples
per day

Composite
Samples
per day Flowrate Measurement

SDMF05 San Diego Creek @ Campus Drive Tues-Tues Composite (10AM-9AM) 24 1 Manometer Gage
WYLSED San Diego Creek @ Harvard Avenue Wed-Tues Composite (10AM-9AM) 24 1 Manometer Gage
BARSED Peters Canyon Channel @ Barranca Parkway Tues-Tues Composite (10AM-9AM) 24 1 Manometer Gage
CICF25 Central Irvine Channel Tues-Tues Composite (10AM-9AM) 24 4 12" 45o Trapezoidal SRCRC Flume with bubbler flowmeter
MIRF07 El Modena-Irvine Channel Tues-Mon Composite (10AM-9AM) 24 1 Manometer Gage
CSCS03 Como Storm Channel Tues-Tues Composite (10AM-9AM) 24 1 1.5' H Flume + bubbler flowmeter
SASF10 Santa Ana-Santa Fe Channel Tues-Tues Composite (10AM-9AM) 24 1 12" 45o Trapezoidal SRCRC Flume with bubbler flowmeter
F06P08 F06P08 at Moulton Parkway Tues-Tues Composite (10AM-9AM) 24 1 8" Palmer-Bowlus Flume + ultrasonic flowmeter
VALS02 Valencia Channel Wed-Tues Composite (10AM-9AM) 24 1 6" Parshall Flume + ultrasonic flowmeter
WARF06 Warner Avenue Drain Tues-Tues Composite (10AM-9AM) 24 1 2" 45o Trapezoidal WSC Flume + ultrasonic flowmeter
F06P06 Construction Circle Drain (F06P06) Tues-Tues Composite (10AM-9AM) 24 1 XL 60o V Trapezoidal Flume + ultrasonic flowmeter
USHF06 Peters Canyon Channel u/s Hicks Canyon Wash           Tues-Tues Composite (10AM-9AM) 24 1 XL 60o V Trapezoidal Flume with bubbler flowmeter
HCWF27 Hicks Canyon Wash          Tues-Tues Composite (10AM-9AM) 24 1 XL 60o V Trapezoidal Flume with ultrasonic flowmeter
DSBRCP 65" RCP d/s Bryan Tues-Tues Composite (10AM-9AM) 24 1 12" Palmer Bowlus Flume with ultrasonic flowmeter
F06P07 Lyon's Storm Channel Grab (7AM-10 AM) 1 XL 60o V Trapezoidal Flume
LANF08 Lane Channel Tues-Tues Composite (10AM-9AM) 1 Ultrasonic flowmeter + instantaneous discharge measurement
BC2F09 Barranca Channel Tues-Tues Grab (7AM-10 AM) 1 Instantaneous discharge measurements
SJCF14 San Joaquin Channel Tues-Tues Grab (7AM-10 AM) 1 2" 45o Trapezoidal WSC Flume
SCCF15 Sand Canyon Channel Tues-Tues Grab (7AM-10 AM) 1 Instantaneous discharge measurements
IRWD 001 San Diego Creek flow into wetlands Tues-Tues 1 In-line flowmeter
IRWD 002 Discharge from wetlands to San Diego Creek Tues-Tues 1 In-line flowmeter
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Table 2
Average Flowrate and Concentrations

May 15 - 22, 2001
Flowrate NO3 NO3 as N PO4 PO4 as P TN oP as P

cfs mg/L mg/L mg/L mg/L mg/L mg/L

USHF06 0.38 5.3 1.2 0.82 0.27 2.8
HCWF27 0.38 215 48.5 10.82 3.53 66.4
DSBRCP 0.17 3.0 0.7 0.21 0.07 1.9
CICF25 0.65 173 39.0 6.71 2.19 45.3 1.66
F06P07 0.06 61.5 13.9 1.78 0.58 16.5
MIRF07 1.17 7.6 1.7 0.86 0.28 5.2
CSCS03 0.70 73.4 16.6 0.28 0.09 17.4
F06P08 0.26 63.2 14.3 0.56 0.18 15.0
SAFF10 0.97 63.0 14.2 0.17 0.06 15.4
VALS02 0.73 83.1 18.8 1.04 0.34 19.9
WARF06 0.67 64.9 14.6 0.76 0.25 15.2
F06P06 0.11 83.3 18.8 0.36 0.12 20.3
BARSED 6.73 69.9 15.8 1.20 0.39 17.8 0.35
WYLSED 2.23 76.4 17.3 0.29 0.09 18.5 0.05
LANF08 2.03 39.8 9.0 1.83 0.60 10.4
BRCF09 0.26 <0.44 <0.09 0.28 0.09 1.3
SJQF14 0.86 25.8 5.8 0.88 0.29 7.0
SCCF15 0.29 6.4 1.4 1.02 0.33 2.3
SDMF05 8.94 33.9 7.6 0.77 0.25 10.4 0.03
IRWD 001 6.70 46.1 10.4 <0.20 <0.07 11.9 0.79
IRWD 002 6.47 25.3 5.7 <0.13 <0.04 7.8 0.27
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Table 3
Average Nitrogen and Phosphorus Loads

May 15 - 22, 2001
Qave NO3 NO3 as N PO4 PO4 as P TN oP as P
cfs lbs/day lbs/day lbs/day lbs/day lbs/day lbs/day

USHF06 0.38 10.6 2.4 1.66 0.54 5.7
HCWF27 0.38 442 99.8 22.3 7.28 137
DSBRCP 0.17 2.8 0.6 0.21 0.07 1.9
CICF25 0.65 616 139 24.1 7.86 163 6.07
F06P07 0.06 19.1 4.3 0.57 0.18 5.1
MIRF07 1.17 50.3 11.3 5.46 1.78 33.7
CSCS03 0.70 276 62.3 1.05 0.34 65.4
F06P08 0.26 88.1 19.9 0.77 0.25 20.9
SAFF10 0.97 328 74.1 0.91 0.30 80.1
VALS02 0.73 329 74.3 4.12 1.35 78.9
WARF06 0.67 236 53.2 2.75 0.90 55.1
F06P06 0.11 48.3 10.9 0.20 0.06 11.8
BARSED 6.73 2527 571 43.7 14.3 647 12.8
WYLSED 2.23 924 209 3.54 1.16 224
LANF08 2.03 820 185 1.83 0.60 214
BRCF09 0.26 0.63 0.14 0.26 0.08 1.9
SJQF14 0.86 120 27.1 4.06 1.33 32.5
SCCF15 0.29 9.4 2.1 1.61 0.5 3.5
SDMF05 8.94 1639 370 36.9 12.1 503 1.19
IRWD 001 6.70 1741 393 22.7 7.4 452 15.0
IRWD 002 6.47 859 194 14.4 4.7 267 8.5
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Table 4
Average Daily Discharge, Nitrate and Phosphate Concentrations

Sep 99, June 00, May 01

Date of 
Study Location

Avg. Q 
(cfs)

Avg. [Nitrate] 
as NO3

(mg/L)

Avg. [Nitrate] 
as N

(mg/L)
Avg. TN 
(mg/L)

Avg.
[Phosphate]

as PO4

(mg/L)

 Avg. 
[Phosphate]

as P
(mg/L)

 Avg.
[ortho-PO4]

as P
(mg/L)

Sep-99 USHF06 0.29 13.9 3.14 4.61 1.37 0.45
Jun-00 USHF06 0.74 2.54 0.57 1.83 0.62 0.20
May-01 USHF06 0.38 5.3 1.2 2.8 0.82 0.27
Sep-99 HCWF27 7.46 1.69 4.60 3.04 0.99
Jun-00 HCWF27 0.57 9.79 2.21 6.02 3.13 1.02
May-01 HCWF27 0.38 215 48.5 66.4 10.8 3.53
Sep-99 DSBRCP 0.10 4.09 0.92 1.13 0.16 0.05
Jun-00 DSBRCP 0.07 4.09 0.92 3.38 2.11 0.69
May-01 DSBRCP 0.17 3.0 0.7 1.9 0.21 0.07
Sep-99 CICF25 0.55 99.1 22.4 27.4 3.06 0.90 0.86
Jun-00 CICF25 0.58 66.3 15.0 17.9 2.96 0.96 0.63
May-01 CICF25 0.65 173 39.0 45.3 6.71 2.19 1.66
May-01 F06P07 0.06 61.5 13.9 16.5 1.78 0.58
Sep-99 MIRF07 1.04 11.9 2.70 4.25 0.73 0.24
Jun-00 MIRF07 1.20 7.81 1.76 4.95 1.20 0.39
May-01 MIRF07 1.17 7.6 1.7 5.2 0.86 0.28
Sep-99 CSCS03 0.56 89.6 20.2 20.8 0.19 0.06
Jun-00 CSCS03 0.66 72.8 16.4 16.9 0.09 0.03
May-01 CSCS03 0.70 73.4 16.6 17.4 0.28 0.09
Sep-99 F06P08 0.23 81.0 18.3 18.8 0.56 0.18
Jun-00 F06P08 0.22 65.4 14.8 15.1 0.54 0.18
May-01 F06P08 0.26 63.2 14.3 15.0 0.56 0.18
Sep-99 SAFF10 0.89 75.8 17.1 17.7 0.28 0.09
Jun-00 SAFF10 1.78 57.1 12.9 13.4 0.15 0.05
May-01 SAFF10 0.97 63.0 14.2 15.4 0.17 0.06
Sep-99 VALS02 1.01 71.9 16.2 19.5 0.75 0.25
Jun-00 VALS02 0.78 68.4 15.5 16.1 0.73 0.24
May-01 VALS02 0.73 83.1 18.8 19.9 1.04 0.34
Sep-99 WARF06 0.52 78.8 17.8 18.5 0.67 0.22
Jun-00 WARF06 0.64 61.7 13.9 14.5 0.68 0.22
May-01 WARF06 0.67 64.9 14.6 15.2 0.76 0.25
Sep-99 F06P06 0.06 63.1 14.2 18.6 1.16 0.38
Jun-00 F06P06 0.14 107 24.1 25.4 0.85 0.28
May-01 F06P06 0.11 83.3 18.8 20.3 0.36 0.12
Sep-99 BARSED 5.61 47.5 10.7 11.8 0.54 0.19 0.12
Jun-00 BARSED 6.60 41.0 9.26 10.3 0.68 0.22 0.12
May-01 BARSED 6.73 69.9 15.8 17.8 1.20 0.39 0.35
Sep-99 Agua Chinon Wash 0.25(i) 24.9(g) 5.63 6.31 1.85 0.60
Sep-99 Bee Canyon Wash 0.06(i) 20.9(g) 4.72 6.48 3.01 0.98
Sep-99 Marshburn Channel 0.05(i) 25.5(g) 5.77 6.29 0.60 0.19
Sep-99 WYLSED 1.15 89.0 20.1 20.8 0.20 0.06 0.06
Jun-00 WYLSED 0.73 53.0 12.0 12.8 0.13 0.04 0.01
May-01 WYLSED 2.23 76.4 17.3 18.5 0.29 0.09 0.05
Sep-99 LANF08 1.20(i) 40.1(g) 9.05 9.80 0.46 0.15
Jun-00 LANF08 24.1(g) 5.44 6.85 0.97 0.32
May-01 LANF08 2.03 39.8 9.0 10.4 1.83 0.60
Sep-99 BRCF09 0.53(i) 2.53(g) 0.57 1.53 0.27 0.09
Jun-00 BRCF09 0.37(i) 2.53(g) 0.57 1.41 0.37 0.12
May-01 BRCF09 0.26(i) <0.44 <0.09 1.3 0.28 0.09
Sep-99 SJQF14 0.70(i) 39.8(g) 8.99 9.74 0.83 0.27
Jun-00 SJQF14 0.68(i) 15.8(g) 3.56 4.56 1.34 0.44
May-01 SJQF14 0.86 25.8(g) 5.83 7.00 0.88 0.29
Sep-99 SCCF15 0.58(i) 8.54(g) 1.93 3.53 1.04 0.34
Jun-00 SCCF15 0.10(i) 0.56(g) 0.13 0.93 0.91 0.30
May-01 SCCF15 0.29(i) 6.40(g) 1.45 2.33 1.02 0.33
Sep-99 SDMF05 7.81 40.0 9.04 10.3 0.36 0.16 0.12
Jun-00 SDMF05 11.30 12.6 2.84 6.45 0.73 0.24 0.03
May-01 SDMF05 8.94 33.9 7.6 10.4 0.77 0.25 0.03
Sep-99 IRWD 001 5.10 32.5 7.35 9.34 0.45 0.15
Jun-00 IRWD 001 4.97 33.1 7.49 9.36 <0.61 <0.20 <0.20
May-01 IRWD 001 6.70 46.1 10.4 11.9 <0.20 <0.07 0.79
Sep-99 IRWD 002 1.82 7.42 1.68 3.79 0.41 0.13
Jun-00 IRWD 002 5.37 2.74 0.62 3.54 1.03 0.34 <0.20
May-01 IRWD 002 6.47 25.3 5.7 7.8 <0.13 <0.04 0.27

# Analyses performed by IRWD
(I) = instantaneous discharge measurement or estimate

(g) = daily grab samples

0015327



Table 5
Average Daily Discharge Nitrate and Phosphate  Loads

Sep 99, Jun 00, May 01

Date of 
Study Location

Avg. Q 
(cfs)

Avg. Nitrate 
Load as NO3

(lbs/day)

Avg. Nitrate 
Load as N
(lbs/day) TN lbs/day

Avg.
Phosphate

Load as PO4

(lbs/day)

Avg.
Phosphate
Load as P
(lbs/day)

oP
lbs/day

Sep-99 USHF06 0.29 16.1 3.63 5.97 2.24 0.73
Jun-00 USHF06 0.74 10.3 2.32 7.31 2.45 0.80
May-01 USHF06 0.38 10.6 2.4 5.7 1.66 0.54
Sep-99 HCWF27
Jun-00 HCWF27 0.57 29.8 6.73 18.6 9.63 3.14
May-01 HCWF27 0.38 442 99.8 137 22.3 7.28
Sep-99 DSBRCP 0.10 2.25 0.51 0.62 0.09 0.03
Jun-00 DSBRCP 0.07 1.14 0.26 0.51 0.25 0.08
May-01 DSBRCP 0.17 2.8 0.6 1.9 0.21 0.07
Sep-99 CICF25 0.55 299 67.4 83.5 9.06 2.96
Jun-00 CICF25 0.58 210 47.4 56.8 9.21 3.00
May-01 CICF25 0.65 616 139 163 24.1 7.86 6.07
May-01 F06P07 0.06 19.1 4.3 5.1 0.57 0.18
Sep-99 MIRF07 1.04 68.6 15.5 24.3 4.10 1.34
Jun-00 MIRF07 1.20 51.6 11.7 32.0 0.39 2.53
May-01 MIRF07 1.17 50.3 11.3 33.7 5.46 1.78
Sep-99 CSCS03 0.56 281 63.3 65.1 0.57 0.19
Jun-00 CSCS03 0.66 259 58.4 60.2 0.31 0.10
May-01 CSCS03 0.70 276 62.3 65.4 1.05 0.34
Sep-99 F06P08 0.23 99.7 22.5 23.1 0.69 0.22
Jun-00 F06P08 0.22 77.3 17.5 17.9 0.64 0.21
May-01 F06P08 0.26 88.1 19.9 20.9 0.77 0.25
Sep-99 SAFF10 0.89 346 78.1 81.0 1.36 0.44
Jun-00 SAFF10 1.78 545 123 127 1.46 0.48
May-01 SAFF10 0.97 328 74.1 80.1 0.91 0.30
Sep-99 VALS02 1.01 390 88.2 106 4.14 1.35
Jun-00 VALS02 0.78 288 64.9 67.7 3.09 1.01
May-01 VALS02 0.73 329 74.3 78.9 4.12 1.35
Sep-99 WARF06 0.52 219 49.5 51.4 1.88 0.61
Jun-00 WARF06 0.64 212 47.8 49.7 2.35 0.77
May-01 WARF06 0.67 236 53.2 55.1 2.75 0.90
Sep-99 F06P06 0.06 18.9 4.27 5.51 0.36 0.12
Jun-00 F06P06 0.14 79.1 17.9 18.8 0.62 0.20
May-01 F06P06 0.11 48.3 10.9 11.8 0.20 0.06
Sep-99 BARSED 5.61 1412 319 352 16.1 5.24
Jun-00 BARSED 6.59 1453 328 367 24.1 7.87 4.31
May-01 BARSED 6.73 2527 571 647 43.7 14.3 12.8
Sep-99 Agua Chinon Wash 0.25(i) 31.7(g) 7.15 8.08 2.50 0.82
Sep-99 Bee Canyon Wash 0.06(i) 7.05(g) 1.59 2.21 1.02 0.33
Sep-99 Marshburn Channel 0.05(i) 2.83(g) 0.64 0.75 0.14 0.04
Sep-99 WYLSED 1.15 559 126 131 1.20 0.39
Jun-00 WYLSED 0.73 211 47.6 50.8 0.50 0.16 0.04
May-01 WYLSED 2.23 924 209 224 3.54 1.16
Sep-99 LANF08 1.30(i) 281(g) 63.4 68.6 2.97 0.97
Jun-00 LANF08 1.70(i) 220(g) 49.6 62.6 8.89 2.90
May-01 LANF08 2.03 820 185 214 1.83 0.60
Sep-99 BRCF09 0.53(i) 7.33(g) 1.66 4.36 0.76 0.25
Jun-00 BRCF09 0.37(i) 5.42(g) 1.22 3.08 0.58 0.19
May-01 BRCF09 0.26(i) 0.63(g) 0.14 1.9 0.26 0.08
Sep-99 SJQF14 0.70(i) 150(g) 33.8 36.6 3.09 1.01
Jun-00 SJQF14 0.68(i) 57.9(g) 13.1 16.7 4.95 1.62
May-01 SJQF14 0.86(i) 120(g) 27.1 32.5 4.06 1.33
Sep-99 SCCF15 0.58(i) 28.0(g) 6.32 11.4 3.36 1.10
Jun-00 SCCF15 0.10(i) 0.34(g) 0.08 0.70 0.49 0.16
May-01 SCCF15 0.29(i) 9.40(g) 2.1 3.5 1.61 0.5
Sep-99 SDMF05 7.81 1690 382 435 15.4 5.03
Jun-00 SDMF05 11.2 748 169 376 43.4 14.2 1.86
May-01 SDMF05 8.94 1639 370 503 36.9 12.1 1.19
Sep-99 IRWD 001 5.10 891 201 256 12.5 4.08
Jun-00 IRWD 001 4.96 893 202 252 <16.5 <5.38 <5.38
May-01 IRWD 001 6.70 1741 393 452 <22.7 <7.4 15.0
Sep-99 IRWD 002 1.82 67.6 15.3 27.8 3.41 1.11
Jun-00 IRWD 002 5.37 114 25.7 127 35.6 11.6 <5.35
May-01 IRWD 002 6.47 859 194 267 <14.4 <4.7 8.5
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Figure 1
2001 Peters Canyon Wash / San Diego Creek Nutrient Study

Monitoring Site Location Map
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1. Peters Canyon Wash u/s Hicks Canyon Wash (USRF06 or USHF06)
2. Hiicks Canyon Wash (HCWF27)
3. 65" RCP d/s Bryan Avenue (DSBRCP)
4. Central Irvine Channel (CICF25)
5. El Modena - Irvine Channel (MIRF07 or MICF07)
6. Como Storm Channel (CSCS03)
7. F06P08 at Moulton Parkway (F06P08)
8. Santa Ana - Santa Fe Channel (SAFF10)
9. Valencia Storm Drain (VALS02)
10. Warner Drain (WARF06)
11. Construction Circle Drain (F06P06)
12. Peters Canyon Wash at Barranca Parkway (BARSED)
13. San Diego Creek at Harvard Avenue (WYLSED)
14. Barranca Channel (BRCF09)
15. Lane Channel (LANF08)
16. San Joaquin Channel (SJQF14)
17. Sand Canyon Channel (SCCF15)
18. San Diego Creek at Campus Drive (SDMF05)
19. Lyon Storm Drain (F06S07)
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Figure 2
Average Daily Flow Rates

cubic feet / second
May 15 -22, 2001
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Figure 3
Average Daily Nitrate Nitrogen Concentration

mg/L NO3 as N
May 15 -22, 2001
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Figure 4
Average Daily Nitrate Nitrogen Load

NO3 as N (lbs/day)
May 15 -22, 2001
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Figure 5
Average Daily Total Nitrogen Load

TN (lbs/day)
May 15 - 22, 2001
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Figure 6
Average Daily Phosphorus Load

PO4 as P (lbs/day)
May 15 - 22, 2001
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Figure 7 - Average Flowrate in Peters Canyon Wash Tributaries
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Figure 8 - Average Nitrate Concentration in Peters Canyon Wash Tributaries
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Figure 10 - Average Flowrate in San Diego Creek Tributaries
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Figure 11 - Average Nitrate Concentration in San Diego Creek Tributaries

0

5

10

15

20

25

B
A

R
S

E
D

 9
9

B
A

R
S

E
D

 0
0

B
A

R
S

E
D

 0
1

W
Y

LS
E

D
 9

9

W
Y

LS
E

D
 0

0

W
Y

LS
E

D
 0

1

LA
N

F
0

8 
99

LA
N

F
0

8 
00

LA
N

F
0

8 
01

B
R

C
F

09
 9

9

B
R

C
F

09
 0

0

B
R

C
F

09
 0

1

S
JQ

F
14

 9
9

S
JQ

F
14

 0
0

S
JQ

F
14

 0
1

S
C

C
F

15
 9

9

S
C

C
F

15
 0

0

S
C

C
F

15
 0

1

IR
W

D
 0

0 
 9

9

IR
W

D
 0

01
 0

0

IR
W

D
 0

01
 0

1

IR
W

D
 0

02
 9

9

IR
W

D
 0

02
 0

0

IR
W

D
 0

02
 0

1

S
D

M
F

0
5 

9
9

S
D

M
F

0
5 

0
0

S
D

M
F

0
5 

0
1

Figure 12 - Average Total N Concentration in San Diego Creek Tributaries
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Figure 13 - Average Daily Nitrate Load in Peters Canyon Wash Tributaries
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Figure 14 - Average Daily Total Nitrogen Load in Peters Canyon Wash Tributaries
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Figure 15 - Average Daily Total Phosphorus Load in Peters Canyon Tributaries
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Figure 16 - Average Daily Nitrate Load in San Diego Creek Tributaries
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Figure 17 - Average Daily Total Nitrogen Load in San Diego Creek Tributaries
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Figure 18 - Average Daily Total Phosphorus Load in San Diego Creek Tributaries
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Figure 19

* Adjustment of flowrate at Campus Drive to sum of upstream discharges
Summer = April 1 - September 30
Total Nitrogen includes nitrate nitrogen, ammonia nitrogen, and organic nitrogen.
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Figure 20 - Total Nitrogen Concentration at Campus Drive
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Figure 21 - Measured Daily Total Nitrogen Load at Campus Drive

0

100

200

300

400

500

600

700

800

900

1000

1100

1200

1300

Jul00 Aug00 Sep00 Oct00 Nov00 Dec00 Jan01 Feb01 Mar01 Apr01 May01 Jun01 Jul01

lb
s/

da
y

TMDL Targets for April - Sept
12/31/02 = 1093 lbs/day
12/31/07 = 841 lbs/day

0015341



Appendix A
Water Quality Data
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Analytical Results for Samples collected from Peters Canyon Wash and Tributaries

STATION DATE Turb EC pH NO3 NO3 as N NH3 as N TKN TN PO4 oP as P TSS VSS
Type # NTU mhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

Peters Canyon Wash upstream of Hicks Canyon Wash
USRF06 5/15/01 10:00 DT 24 5 1710 8.7 9.5 2.1 0.379 2.6 4.7 1.16 <10 <10
USRF06 5/16/01 9:00
USRF06 5/17/01 8:40 DT 1 2.8 1640 8.9 7.3 1.6 0.094 1.6 3.2 0.918 <10 <10
USRF06 5/17/01 10:00 DT 20 4.2 1690 8.9 5.1 1.2 <0.05 0.33 1.5 0.796 <10 <10
USRF06 5/18/01 5:00
USRF06 5/18/01 10:00 DT 24 3 1710 8.7 6.2 1.4 0.094 2 3.4 0.979 <10 <10
USRF06 5/19/01 9:00
USRF06 5/19/01 10:00 DT 24 2.7 1770 8.7 4.3 1.0 <0.05 2.1 3.1 0.765 <10 <10
USRF06 5/20/01 9:00
USRF06 5/20/01 10:00 DT 24 2.2 1710 8.4 3.3 0.7 <0.05 2 2.7 0.581 <10 <10
USRF06 5/21/01 9:00
USRF06 5/21/01 10:00 DT 24 7.2 1600 8.7 3.5 0.8 <0.05 1.1 1.9 0.765 <10 <10
USRF06 5/22/01 9:00
USRF06 5/22/01 10:00 DT 24 4.4 1610 8.7 3.1 0.7 <0.05 1.2 1.9 0.581 <10 <10
USRF06 5/23/01 9:00

Hicks Canyon Wash
HCWF27 5/15/01 10:00 DT 24 154 1540 7.9 210 47.4 1.17 23 70.4 10.4 161 24
HCWF27 5/16/01 9:00
HCWF27 5/16/01 10:00 DT 24 131 1610 7.8 210 47.4 16.1 23 70.4 9.79 140 22
HCWF27 5/17/01 9:00
HCWF27 5/17/01 10:00 DT 24 322 1690 7.9 220 49.7 10.4 22 71.7 12.5 390 28
HCWF27 5/18/01 9:00
HCWF27 5/18/01 10:00 DT 24 147 1580 7.4 190 42.9 4.35 12 54.9 8.26 200 34
HCWF27 5/19/01 9:00
HCWF27 5/18/01 10:00 DUP 24 144 1580 7.4 200 45.2 4.3 10 55.2 8.57 200 32
HCWF27 5/19/01 9:00
HCWF27 5/19/01 10:00 DT 24 156 1470 7.6 140 31.6 0.128 4.7 36.3 7.34 200 30
HCWF27 5/20/01 9:00
HCWF27 5/20/01 10:00 DT 24 110 1380 8.5 100 22.6 0.085 4.4 27.0 6.73 160 32
HCWF27 5/21/01 9:00
HCWF27 5/21/01 10:00 DT 24 234 1650 7.4 240 54.2 15.8 18 72.2 12.5 270 42
HCWF27 5/22/01 9:00
HCWF27 5/22/01 10:00 DT 16 372 1970 7.1 410 92.6 29.4 36 128.6 19 460 72
HCWF27 5/23/01 12:00

SAMPLES

Appendix A
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Analytical Results for Samples collected from Peters Canyon Wash and Tributaries

STATION DATE Turb EC pH NO3 NO3 as N NH3 as N TKN TN PO4 oP as P TSS VSS
Type # NTU mhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

SAMPLES

65" RCP d/s Bryan
DSBRCP 5/15/01 10:00 DT 24 1.3 796 8.5 3.2 0.7 <0.05 0.32 1.0 0.184 <10 <10
DSBRCP 5/16/01 9:00
DSBRCP 5/16/01 10:00 DT 24 1 785 8.5 2.9 0.7 <0.05 0.32 1.0 0.153 <10 <10
DSBRCP 5/17/01 9:00
DSBRCP 5/16/01 10:00 DUP 24 0.8 790 8.5 2.9 0.7 <0.05 0.64 1.3 0.153 <10 <10
DSBRCP 5/17/01 9:00
DSBRCP 5/17/01 10:00 DT 24 2.4 782 8.6 2.7 0.6 <0.05 0.23 0.8 0.122 <10 <10
DSBRCP 5/18/01 9:00
DSBRCP 5/18/01 10:00 DT 24 5.3 884 8.3 3.9 0.9 <0.05 7.4 8.3 0.52 17 10
DSBRCP 5/19/01 9:00
DSBRCP 5/19/01 10:00 DT 24 2.9 814 8.4 2.9 0.7 <0.05 0.28 0.9 0.184 <10 <10
DSBRCP 5/20/01 9:00
DSBRCP 5/20/01 10:00 DT 24 1.5 790 8.3 2.8 0.6 <0.05 0.65 1.3 0.184 <10 <10
DSBRCP 5/21/01 9:00
DSBRCP 5/21/01 10:00 DT 24 1.4 786 8.4 2.8 0.6 <0.05 <0.2 0.7 0.153 <10 <10
DSBRCP 5/22/01 9:00
DSBRCP 5/22/01 10:00 DT 24 0.7 774 8.5 2.5 0.6 <0.05 0.36 0.9 0.214 <10 <10
DSBRCP 5/23/01 9:00

Central Irvine Channel
CICF25 5/15/01 10:00 DT 6 94 1540 8.6 180 40.6 1.63 6.9 47.5 7.04 1.76 86 13
CICF25 5/15/01 15:00
CICF25 5/15/01 16:00 DT 6 151 1600 8.7 180 40.6 <0.05 3.6 44.2 5.81 1.77 134 15
CICF25 5/15/01 21:00
CICF25 5/16/01 22:00 DT 6 67 1630 8.1 160 36.1 0.924 3.9 40.0 7.96 3.57 44 <10
CICF25 5/16/01 3:00
CICF25 5/16/01 4:00 DT 6 121 1870 7.9 240 54.2 16.3 21 75.2 14.4 3.73 150 21
CICF25 5/16/01 9:00
CICF25 5/16/01 10:00 DT 6 54 1660 8.6 230 51.9 9.29 17 68.9 7.04 1.85 51 11
CICF25 5/16/01 15:00
CICF25 5/16/01 16:00 DT 6 49 1890 8.6 250 56.5 7.28 14 70.5 6.12 1.34 45 12
CICF25 5/16/01 21:00
CICF25 5/16/01 22:00 DT 6 23 1900 7.9 300 67.7 10.5 20 87.7 11.6 3.05 18 <10
CICF25 5/17/01 3:00
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Analytical Results for Samples collected from Peters Canyon Wash and Tributaries

STATION DATE Turb EC pH NO3 NO3 as N NH3 as N TKN TN PO4 oP as P TSS VSS
Type # NTU mhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

SAMPLES

Central Irvine Channel
CICF25 5/17/01 4:00 DT 6 23 1980 7.9 260 58.7 14.6 24 82.7 13.2 3.89 21 <10
CICF25 5/17/01 9:00
CICF25 5/17/01 10:00 DT 6 105 1660 9.1 140 31.6 1.06 5.4 37.0 4.9 0.799 140 32
CICF25 5/17/01 15:00
CICF25 5/17/01 16:00 DT 6 21 1470 9.3 160 36.1 0.243 4.2 40.3 2.66 0.575 37 <10
CICF25 5/17/01 21:00
CICF25 5/17/01 22:00 DT 2 200 45.2 2.49 4.6 49.8 6.43 1.6
CICF25 5/17/01 23:00
CICF25 5/18/01 0:00 DT 8 16 1880 8.2 180 40.6 3.21 6.1 46.7 7.65 2.2 25 <10
CICF25 5/18/01 7:00
CICF25 5/18/01 8:00 DT 2 250 56.5 8.14 20 76.5 15.9 3.67
CICF25 5/18/01 9:00
CICF25 5/18/01 10:00 DT 24 15 1690 8.4 160 36.1 0.435 5.3 41.4 5.81 1.38 22 <10
CICF25 5/19/01 9:00
CICF25 5/19/01 10:00 DT 6 92 1800 8.9 110 24.8 0.059 3.5 28.3 5.81 0.686 150 29
CICF25 5/19/01 15:00
CICF25 5/19/01 16:00 DT 6 103 1860 8.2 220 49.7 0.149 5.8 55.5 7.96 0.921 150 31
CICF25 5/19/01 21:00
CICF25 5/19/01 22:00 DT 6 23 1690 7.7 180 40.6 <0.05 2.8 43.4 9.18 2.06 27 <10
CICF25 5/20/01 3:00
CICF25 5/20/01 4:00 DT 6 18 1870 8 160 36.1 <0.05 2.5 38.6 8.57 2.37 25 <10
CICF25 5/20/01 9:00
CICF25 5/20/01 10:00 DT 6 15 1670 8.5 180 40.6 <0.05 4 44.6 4.28 0.913 20 <10
CICF25 5/20/01 15:00
CICF25 5/20/01 16:00 DT 6 14 1820 8.7 220 49.7 0.054 3.4 53.1 2.08 0.375 21 <10
CICF25 5/20/01 21:00
CICF25 5/20/01 22:00 DT 6 6.3 1810 9 170 38.4 <0.05 3 41.4 6.43 1.96 11 <10
CICF25 5/21/01 3:00
CICF25 5/21/01 4:00 DT 6 7.3 1790 8.2 130 29.4 <0.05 3.3 32.7 7.65 2.43 14 <10
CICF25 5/21/01 9:00
CICF25 5/21/01 10:00 DT 6 14 1700 8.9 110 24.8 <0.05 2.4 27.2 3.37 0.796 24 <10
CICF25 5/21/01 15:00
CICF25 5/21/01 16:00 DT 6 8.4 1710 9.2 140 31.6 <0.05 <0.2 31.7 1.62 0.305 12 <10
CICF25 5/21/01 21:00
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Analytical Results for Samples collected from Peters Canyon Wash and Tributaries

STATION DATE Turb EC pH NO3 NO3 as N NH3 as N TKN TN PO4 oP as P TSS VSS
Type # NTU mhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

SAMPLES

Central Irvine Channel
CICF25 5/21/01 22:00 DT 6 8.5 1610 8.2 110 24.8 <0.05 0.48 25.3 5.51 1.53 11 <10
CICF25 5/22/01 3:00
CICF25 5/22/01 4:00 DT 6 12 1540 8.1 70 15.8 <0.05 <0.2 15.9 6.12 0.03 18 <10
CICF25 5/22/01 9:00
CICF25 5/22/01 10:00 DT 6 73 1560 8.9 70 15.8 0.12 <0.2 15.9 3.98 0.59 110 26
CICF25 5/22/01 15:00
CICF25 5/22/01 10:00 DUP 6 61 1520 8.9 66 14.9 0.105 <0.2 15.0 3.67 0.594 110 26
CICF25 5/22/01 15:00
CICF25 5/22/01 16:00 DT 6 21 1690 8.8 180 40.6 0.982 4 44.6 2.63 0.582 33 10
CICF25 5/22/01 21:00
CICF25 5/22/01 22:00 DT 6 10 1610 7.8 150 33.9 1.3 <0.2 34.0 6.12 1.68 14 <10
CICF25 5/23/01 3:00
CICF25 5/23/01 4:00 DT 6 12 1630 7.9 140 31.6 0.671 3 34.6 7.04 2.32 13 <10
CICF25 5/23/01 9:00

Lyons Storm Channel
F06P07 5/15/01 0:00 DT 1 3.8 1520 7.9 62 14.0 <0.05 1.9 15.9 1.38 <10 <10
F06P07 5/16/01 9:18 DT 1 8.8 1320 8 39 8.8 <0.05 2.7 11.5 1.96 <10 <10
F06P07 5/17/01 9:40 DT 1 5.6 1840 7.9 70 15.8 <0.05 2.3 18.1 1.68 <10 <10
F06P07 5/18/01 10:15 DT 1 36 1110 8.3 79 17.8 2.67 6.7 24.5 3.67 35 <10
F06P07 5/19/01 0:00 DT 1 3.1 1740 7.8 70 15.8 <0.05 1.7 17.5 1.07 <10 <10
F06P07 5/20/01 9:48 DT 1 3.4 2050 7.8 79 17.8 0.128 2.5 20.3 1.84 <10 <10
F06P07 5/21/01 9:45 DT 1 3.9 1690 8.1 53 12.0 <0.05 2.1 14.1 1.41 <10 <10
F06P07 5/22/01 0:00 DT 1 6.2 5450 8.3 40 9.0 <0.05 0.69 9.7 1.25 10 <10
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Analytical Results for Samples collected from Peters Canyon Wash and Tributaries

STATION DATE Turb EC pH NO3 NO3 as N NH3 as N TKN TN PO4 oP as P TSS VSS
Type # NTU mhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

SAMPLES

El Modena Irvine Channel
MIRF07 5/15/01 10:00 DT 24 3.1 1320 9.3 9.3 2.1 0.358 3.7 5.8 1.01 <10 <10
MIRF07 5/16/01 9:00
MIRF07 5/16/01 10:00 DT 24 4.1 1250 9 12 2.7 <0.05 5.4 8.1 1.19 12 <10
MIRF07 5/17/01 9:00
MIRF07 5/17/01 10:00 DT 24 2.5 1170 9 13 2.9 <0.05 3 5.9 0.673 10 <10
MIRF07 5/18/01 9:00
MIRF07 5/18/01 10:00 DT 24 3.9 1120 8.8 8.1 1.8 <0.05 5.2 7.0 0.826 <10 <10
MIRF07 5/19/01 9:00
MIRF07 5/19/01 10:00 DT 24 3 1300 8.9 4.7 1.1 <0.05 2.8 3.9 0.796 10 <10
MIRF07 5/20/01 9:00
MIRF07 5/20/01 10:00 DT 24 3.6 1220 9 2.5 0.6 <0.05 2.3 2.9 0.704 10 <10
MIRF07 5/21/01 9:00
MIRF07 5/21/01 10:00 DT 24 2.8 1220 9 3.4 0.8 <0.05 1.9 2.7 0.826 <10 <10
MIRF07 5/22/01 9:00

Como Storm Channel
CSCS03 5/15/01 10:00 DT 24 1.7 2540 8.3 79 17.8 <0.05 0.89 18.7 0.275 <10 <10
CSCS03 5/16/01 9:00
CSCS03 5/16/01 10:00 DT 24 2.2 2590 8.3 79 17.8 <0.05 0.98 18.8 0.306 <10 <10
CSCS03 5/17/01 9:00
CSCS03 5/17/01 10:00 DT 24 2.3 2650 8.4 75 16.9 <0.05 1.1 18.0 0.214 <10 <10
CSCS03 5/18/01 9:00
CSCS03 5/18/01 10:00 DT 24 2.8 2540 8.4 48 10.8 <0.05 0.62 11.5 0.367 <10 <10
CSCS03 5/19/01 9:00
CSCS03 5/20/01 10:00 DT 11 2.4 2570 8.5 79 17.8 <0.05 0.81 18.6 0.0918 <10 <10
CSCS03 5/20/01 20:00
CSCS03 5/21/01 10:00 DT 24 3.3 2610 8.3 79 17.8 <0.05 0.67 18.5 0.306 <10 <10
CSCS03 5/22/01 9:00
CSCS03 5/22/01 10:00 DT 1 2.4 2510 8.4 75 16.9 <0.05 0.74 17.7 0.398 <10 <10
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Analytical Results for Samples collected from Peters Canyon Wash and Tributaries

STATION DATE Turb EC pH NO3 NO3 as N NH3 as N TKN TN PO4 oP as P TSS VSS
Type # NTU mhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

SAMPLES

Santa Ana - Santa Fe Channel
SAFF10 5/15/01 10:00 DT 24 1.4 1820 8 62 14.0 <0.05 1.3 15.3 0.122 <10 <10
SAFF10 5/16/01 9:00
SAFF10 5/16/01 10:00 DT 24 2.2 1940 8 62 14.0 <0.05 2.5 16.5 0.122 <10 <10
SAFF10 5/17/01 9:00
SAFF10 5/17/01 10:00 DT 24 2.3 1990 8 66 14.9 <0.05 1.1 16.0 0.153 <10 <10
SAFF10 5/18/01 9:00
SAFF10 5/18/01 10:00 DT 24 1.6 1950 7.9 62 14.0 <0.05 1.3 15.3 0.245 <10 <10
SAFF10 5/19/01 9:00
SAFF10 5/19/01 10:00 DT 24 1.3 1980 8.1 66 14.9 <0.05 0.79 15.7 0.214 <10 <10
SAFF10 5/20/01 9:00
SAFF10 5/20/01 10:00 DT 24 1.9 1930 8.2 62 14.0 <0.05 1 15.0 0.0918 <10 <10
SAFF10 5/21/01 9:00
SAFF10 5/21/01 10:00 DT 24 2.7 1880 7.9 62 14.0 <0.05 0.68 14.7 0.275 <10 <10
SAFF10 5/22/01 9:00
SAFF10 5/22/01 10:00 DT 24 2.7 1870 8.1 62 14.0 <0.05 0.74 14.7 0.153 12 <10
SAFF10 5/23/01 9:00

F06P08
F06P08 5/15/01 10:00 DT 24 1.3 3270 8.3 66 14.9 <0.05 0.52 15.4 0.581 <10 <10
F06P08 5/16/01 9:00
F06P08 5/16/01 10:00 DT 24 0.6 3240 8.1 66 14.9 <0.05 0.48 15.4 0.612 <10 <10
F06P08 5/17/01 9:00
F06P08 5/17/01 10:00 DT 24 0.75 3290 8 62 14.0 <0.05 0.47 14.5 0.306 <10 <10
F06P08 5/18/01 9:00
F06P08 5/18/01 10:00 DT 6 1.4 3340 8.2 57 12.9 0.37 1.9 14.8 0.704 <10 <10
F06P08 5/18/01 15:00
F06P08 5/20/01 10:00 DT 23 0.6 3060 8.3 62 14.0 <0.05 0.48 14.5 0.49 <10 <10
F06P08 5/21/01 9:00
F06P08 5/22/01 10:00 DT 24 0.75 3100 8.2 66 14.9 <0.05 0.58 15.5 0.643 <10 <10
F06P08 5/23/01 9:00
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Analytical Results for Samples collected from Peters Canyon Wash and Tributaries

STATION DATE Turb EC pH NO3 NO3 as N NH3 as N TKN TN PO4 oP as P TSS VSS
Type # NTU mhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

SAMPLES

Valencia Channel
VALS02 5/16/01 10:00 DT 24 1.9 2850 8.3 88 19.9 0.053 1.2 21.1 0.918 <10 <10
VALS02 5/17/01 9:00
VALS02 5/17/01 10:00 DT 24 3.5 2940 8.3 84 19.0 <0.05 1.9 20.9 0.949 <10 <10
VALS02 5/18/01 9:00
VALS02 5/18/01 10:00 DT 24 7.2 2860 8.2 84 19.0 <0.05 1.3 20.3 0.918 22 <10
VALS02 5/19/01 9:00
VALS02 5/19/01 10:00 DT 24 3.3 2810 8.2 84 19.0 <0.05 0.96 19.9 0.857 18 <10
VALS02 5/20/01 9:00
VALS02 5/20/01 10:00 DT 24 4.8 2840 7.9 79 17.8 <0.05 1.1 18.9 1.32 13 <10
VALS02 5/21/01 9:00
VALS02 5/21/01 10:00 DT 24 5.2 2880 8.2 84 19.0 <0.05 0.82 19.8 1.38 14 <10
VALS02 5/22/01 9:00
VALS02 5/22/01 10:00 DT 24 4.7 2710 8.2 79 17.8 <0.05 0.86 18.7 0.949 15 <10
VALS02 5/23/01 9:00

Warner Storm Drain
WARF06 5/15/01 10:00 DT 24 1.9 2600 8.1 66 14.9 <0.05 0.73 15.6 0.673 <10 <10
WARF06 5/16/01 9:00
WARF06 5/17/01 10:00 DT 24 1.9 2650 8.1 66 14.9 <0.05 0.35 15.3 0.765 <10 <10
WARF06 5/18/01 9:00
WARF06 5/18/01 10:00 DT 24 2.4 2570 8 66 14.9 <0.05 0.7 15.6 0.857 <10 <10
WARF06 5/19/01 9:00
WARF06 5/19/01 10:00 DT 24 2.3 2580 8.2 62 14.0 <0.05 0.52 14.5 0.826 <10 <10
WARF06 5/20/01 9:00
WARF06 5/20/01 10:00 DT 24 2.6 2610 7.9 66 14.9 <0.05 0.61 15.5 0.673 <10 <10
WARF06 5/21/01 9:00
WARF06 5/21/01 19:00 DT 16 2.4 2540 8.1 62 14.0 <0.05 <0.2 14.1 0.796 <10 <10
WARF06 5/22/01 9:00
WARF06 5/22/01 10:00 DT 24 2.7 2570 8.1 66 14.9 <0.05 0.6 15.5 0.734 <10 <10
WARF06 5/23/01 9:00
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Analytical Results for Samples collected from Peters Canyon Wash and Tributaries

STATION DATE Turb EC pH NO3 NO3 as N NH3 as N TKN TN PO4 oP as P TSS VSS
Type # NTU mhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

SAMPLES

Construction Circle Drain
F06P06 5/15/01 10:00 DT 24 16 5500 8.3 88 19.9 <0.05 1.2 21.1 0.275 19 <10
F06P06 5/16/01 9:00
F06P06 5/16/01 10:00 DT 24 34 5130 8.4 88 19.9 <0.05 1.4 21.3 0.245 54 <10
F06P06 5/17/01 9:00
F06P06 5/17/01 10:00 DT 24 17 5620 8.3 88 19.9 <0.05 0.92 20.8 0.275 20 <10
F06P06 5/18/01 9:00
F06P06 5/18/01 10:00 DT 24 122 5370 8 84 19.0 <0.05 1.3 20.3 0.275 120 10
F06P06 5/19/01 9:00
F06P06 5/19/01 10:00 DT 24 16 5320 8.1 84 19.0 <0.05 1.3 20.3 0.428 23 <10
F06P06 5/20/01 9:00
F06P06 5/20/01 10:00 DT 24 12 5380 8.3 84 19.0 <0.05 1.3 20.3 0.49 21 <10
F06P06 5/21/01 9:00
F06P06 5/21/01 10:00 DT 24 15 4880 8.2 75 16.9 <0.05 0.89 17.8 0.459 18 <10
F06P06 5/22/01 9:00
F06P06 5/22/01 10:00 DT 24 17 5120 8.2 75 16.9 <0.05 4 20.9 0.398 22 <10
F06P06 5/23/01 9:00

Peters Canyon Wash at Barranca
BARSED 5/15/01 10:00 DT 24 3.9 2320 8.6 75 16.9 <0.05 2.2 19.1 1.71 0.479 <10 <10
BARSED 5/16/01 9:00
BARSED 5/16/01 10:00 DT 24 3.9 2590 8.6 88 19.9 0.65 2.9 22.8 1.9 0.549 <10 <10
BARSED 5/17/01 9:00
BARSED 5/17/01 10:00 DT 24 2.9 2520 8.6 75 16.9 <0.05 1.7 18.6 1.1 0.34 <10 <10
BARSED 5/18/01 9:00
BARSED 5/18/01 10:00 DT 24 2.9 2380 8.5 70 15.8 <0.05 4.3 20.1 1.35 0.337 <10 <10
BARSED 5/19/01 9:00
BARSED 5/19/01 10:00 DT 24 4.5 2450 8.5 62 14.0 <0.05 2 16.0 1.19 0.288 <10 <10
BARSED 5/20/01 9:00
BARSED 5/20/01 10:00 DT 24 3.6 2440 8.6 66 14.9 0.068 1.6 16.5 0.918 0.265 <10 <10
BARSED 5/21/01 9:00
BARSED 5/21/01 10:00 DT 24 0.7 3120 8.2 66 14.9 <0.05 0.37 15.3 0.581 <10 <10
BARSED 5/22/01 9:00
BARSED 5/22/01 10:00 DT 24 4.9 2370 8.5 57 12.9 <0.05 1.5 14.4 0.887 0.224 10 <10
BARSED 5/23/01 9:00
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Analytical Results for Samples Collected from San Diego Creek and Tributaries

STATION DATE Turb EC pH NO3 NO3 as N NH3 as N TKN TN PO4 oP as P TSS VSS
Type # NTU mhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

San Diego Creek at Harvard
WYLSED 5/16/01 10:00 DT 24 3.4 1920 8.3 70 15.8 <0.05 1.2 17.0 0.245 0.055 10 <10
WYLSED 5/17/01 9:00
WYLSED 5/17/01 10:00 DT 5 70 15.8 <0.05 1.3 17.1 0.153
WYLSED 5/18/01 14:00
WYLSED 5/18/01 10:00 DT 24 1.9 2010 8.2 79 17.8 <0.05 1.2 19.0 0.337 0.05 10 <10
WYLSED 5/19/01 9:00
WYLSED 5/19/01 10:00 DT 24 1.9 1920 8.2 79 17.8 <0.05 1.1 18.9 0.337 0.056 <10 <10
WYLSED 5/20/01 9:00
WYLSED 5/19/01 10:00 DUP 24 3.4 1970 8.2 79 17.8 <0.05 0.96 18.8 0.275 0.061 13 <10
WYLSED 5/20/01 9:00
WYLSED 5/21/01 9:45 DT 1 79 17.8 <0.05 1.7 19.5 0.306
WYLSED 5/21/01 10:00 DT 24 8.3 1950 7.9 79 17.8 <0.05 1.6 19.4 0.337 67 23
WYLSED 5/22/01 9:00
WYLSED 5/22/01 10:00 DT 24 1.7 1980 8 79 17.8 <0.05 0.6 18.4 0.306 0.058 <10 <10
WYLSED 5/23/01 9:00

Lane Channel
LANF08 5/15/01 10:00 DT 24 7.4 4140 8.4 32 7.2 <0.05 1.2 8.4 3.98 <10 <10
LANF08 5/16/01 9:00
LANF08 5/15/01 16:00 SUB 18 8.3 3780 8.4 29 6.5 <0.05 1.3 7.8 5.2 <10 <10
LANF08 5/16/01 9:00
LANF08 5/16/01 10:00 DT 24 5.1 5190 8.5 37 8.4 <0.05 1 9.4 1.74 <10 <10
LANF08 5/17/01 9:00
LANF08 5/17/01 10:00 DT 24 5.2 5370 8.6 35 7.9 0.07 0.92 8.8 1.35 0.294 <10 <10
LANF08 5/18/01 9:00
LANF08 5/18/01 10:00 DT 24 5 5430 8.4 37 8.4 <0.05 1.5 9.9 1.35 10 <10
LANF08 5/19/01 9:00
LANF08 5/19/01 10:00 DT 24 6.3 5610 8.4 35 7.9 <0.05 1.3 9.2 1.32 11 <10
LANF08 5/20/01 9:00
LANF08 5/20/01 10:00 DT 24 6.4 5240 7.9 34 7.7 <0.05 1.1 8.8 1.07 15 <10
LANF08 5/21/01 9:00
LANF08 5/21/01 10:00 DT 24 3.4 1740 7.9 70 15.8 0.907 3.3 19.1 2.69 <10 <10
LANF08 5/22/01 9:00
LANF08 5/22/01 10:00 DT 24 3.7 5070 8.4 38 8.6 <0.05 0.86 9.4 1.16 <10 <10
LANF08 5/23/01 9:00

SAMPLES
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Analytical Results for Samples Collected from San Diego Creek and Tributaries

STATION DATE Turb EC pH NO3 NO3 as N NH3 as N TKN TN PO4 oP as P TSS VSS
Type # NTU mhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

SAMPLES

Barranca Channel at Main
BRCF09 5/15/01 0:00 DT 1 3.7 6910 7.8 <0.44 <0.09 <0.05 0.74 0.8 <0.061 <10 <10
BRCF09 5/16/01 8:47 DT 1 1.5 8450 8.1 <0.44 <0.09 <0.05 0.76 0.8 <0.061 <10 <10
BRCF09 5/17/01 9:01 DT 1 1.9 8020 8.2 <0.44 <0.09 <0.05 1.1 1.1 0.214 <10 <10
BRCF09 5/18/01 0:00 DT 1 2.7 5960 8.5 <0.44 <0.09 <0.05 1.1 1.1 0.122 10 <10
BRCF09 5/19/01 9:50 DT 1 2.9 5730 8.3 <0.44 <0.09 <0.05 2.9 2.9 0.52 17 10
BRCF09 5/19/01 10:00 DT 1 3.4 5450 8.4 <0.44 <0.09 <0.05 1.3 1.3 0.337 16 12
BRCF09 5/21/01 9:14 DT 1 2.9 5240 8.2 <0.44 <0.09 <0.05 1.4 1.4 0.184 17 <10
BRCF09 5/22/01 0:00 DT 1 3.4 4410 8.1 <0.44 <0.09 <0.05 1.1 1.1 <0.061 10 <10
BRCF10 5/20/01 9:00

San Joaquin Channel at Michaelson
SJQF14 5/15/01 0:00 DT 1 0.9 1760 7.6 28 6.3 <0.05 2.3 8.6 0.857 <10 <10
SJQF14 5/16/01 8:19 DT 1 0.85 1540 7.8 1.6 0.4 <0.05 0.61 1.0 1.16 <10 <10
SJQF14 5/17/01 8:26 DT 1 0.7 1550 8.1 29 6.5 <0.05 1.2 7.7 1.04 <10 <10
SJQF14 5/18/01 0:00 DT 1 1.3 1590 7.9 28 6.3 <0.05 0.83 7.2 0.765 <10 <10
SJQF14 5/19/01 8:45 DT 1 1.1 1640 7.5 31 7.0 <0.05 1.4 8.4 0.796 <10 <10
SJQF14 5/20/01 8:53 DT 1 1.4 1620 7.8 28 6.3 <0.05 1.1 7.4 1.13 <10 <10
SJQF14 5/21/01 8:40 DT 1 0.75 1540 8 30 6.8 <0.05 1.1 7.9 0.765 <10 <10
SJQF14 5/22/01 0:00 DT 1 0.9 1560 7.7 31 7.0 <0.05 0.79 7.8 0.551 <10 <10

Sand Canyon Channel at Culver
SCCF15 5/15/01 0:00 DT 1 1.3 2130 8 1.4 0.3 <0.05 0.88 1.2 1.19 <10 <10
SCCF15 5/16/01 7:57 DT 1 2.4 2190 8.1 31 7.0 <0.05 0.82 7.8 0.673 <10 <10
SCCF15 5/17/01 8:17 DT 1 1.2 2090 8.1 1.6 0.4 <0.05 0.95 1.3 1.01 <10 <10
SCCF15 5/20/01 8:34 DT 1 2.8 2310 8.1 1 0.2 <0.05 0.66 0.9 1.41 <10 <10
SCCF15 5/21/01 8:18 DT 1 1.5 2140 8.3 1.7 0.4 <0.05 0.47 0.9 0.979 <10 <10
SCCF15 5/22/01 0:00 DT 1 1.9 2100 8.1 1.7 0.4 <0.05 1.5 1.9 0.887 <10 <10
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Analytical Results for Samples Collected from San Diego Creek and Tributaries

STATION DATE Turb EC pH NO3 NO3 as N NH3 as N TKN TN PO4 oP as P TSS VSS
Type # NTU mhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L

SAMPLES

San Diego Creek at Campus
SDMF05 5/15/01 10:00 DT 8 63 2770 8.3 37 8.4 0.243 2.1 10.5 0.796 0.099 75 11
SDMF05 5/15/01 17:00
SDMF05 5/16/01 10:00 DT 24 76 2740 8.5 31 7.0 <0.05 3.4 10.4 0.673 0.016 150 33
SDMF05 5/17/01 9:00
SDMF05 5/17/01 10:00 DT 24 78 2750 8.7 30 6.8 <0.05 2.8 9.6 0.643 0.011 120 26
SDMF05 5/18/01 9:00
SDMF05 5/18/01 10:00 DT 24 112 2780 8.5 27 6.1 <0.05 3.6 9.7 0.673 0.01 150 28
SDMF05 5/19/01 9:00
SDMF05 5/19/01 10:00 DT 24 112 2870 8.4 36 8.1 <0.05 3.3 11.4 0.826 0.012 140 30
SDMF05 5/20/01 9:00
SDMF05 5/20/01 10:00 DT 24 95 2610 8.4 37 8.4 <0.05 3.3 11.7 1.04 0.014 130 28
SDMF05 5/21/01 9:00
SDMF05 5/20/01 10:00 DUP 24 97 2760 8.4 35 7.9 <0.05 3 10.9 0.734 0.015 130 28
SDMF05 5/21/01 9:00
SDMF05 5/21/01 10:00 DT 24 94 2740 8.2 35 7.9 <0.05 2 9.9 0.765 0.024 115 19
SDMF05 5/22/01 9:00
SDMF05 5/21/01 10:00 DUP 24 88 2490 8.2 34 7.7 <0.05 2.6 10.3 0.765 0.024 120 22
SDMF05 5/22/01 9:00
SDMF05 5/22/01 10:00 DT 24 73 2740 8.3 38 8.6 <0.05 1.8 10.4 0.704 0.041 92 20
SDMF05 5/23/01 9:00
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Appendix B
Graphical Summary of Flowrates, Concentrations, 

and Loads for each Monitoring Location
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Nitrate Levels in Peters Canyon Wash and its Tributaries
May 15 - 22, 2001

Peters Canyon Wash u/s Hicks Canyon
Average Flow Rate
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Nitrate Levels in Peters Canyon Wash and its Tributaries
May 15 - 22, 2001

     Hicks Canyon Wash
Average Flow Rate
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Nitrate Levels in Peters Canyon Wash and its Tributaries
May 15 - 22, 2001

65" RCP d/s Bryan
Average Flow Rate
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65" RCP d/s Bryan
Mass Load of Nitrate as NO3
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Nitrate Levels in Peters Canyon Wash and its Tributaries
May 15 - 22, 2001

Central Irvine Channel
Average Flow Rate
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Nitrate Levels in Peters Canyon Wash and its Tributaries
May 15 - 22, 2001

El Modena-Irvine at Michelle
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Nitrate Levels in Peters Canyon Wash and its Tributaries
May 15 - 22, 2001

Como Channel
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Nitrate Levels in Peters Canyon Wash and its Tributaries
May 15 - 22, 2001

Santa Ana-Santa Fe Channel
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Nitrate Levels in Peters Canyon Wash and its Tributaries
May 15 - 22, 2001

F06P08
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Nitrate Levels in Peters Canyon Wash and its Tributaries
May 15 - 22, 2001

Valencia Channel
Average Flow Rate
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Nitrate Levels in Peters Canyon Wash and its Tributaries
May 15 - 22, 2001

Warner Drain
Average Flow Rate
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Nitrate Levels in Peters Canyon Wash and its Tributaries
May 15 - 22, 2001

Construction Circle Drain
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Nitrate Levels in Peters Canyon Wash and its Tributaries
May 15 - 22, 2001

Peters Canyon Wash at Barranca
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Nitrate Levels in Peters Canyon Wash and its Tributaries
May 15 - 22, 2001

Lane Channel
Average Flow Rate
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Nitrate Levels in Peters Canyon Wash and its Tributaries
May 15 - 22, 2001

Barranca Channel at Main
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Nitrate Levels in Peters Canyon Wash and its Tributaries
May 15 - 22, 2001

San Diego Creek at Campus
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Appendix C
Crop Summary from UC Cooperative Extension
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Appendix C 1

Agricultural Acreage Estimates for the County of Orange Nutrient Study
May 2001

Source: UC Cooperative Extension (UCCE) – November 6, 2001

The acreage estimates below represent various agricultural activities that were most likely in place
during the County of Orange Nutrient Study that was conducted from May 15-22, 2001.    Since the
study period occurred five months prior, every effort was made by UCCE to reconstruct the crop
composition upstream of the sampling stations.  The agricultural acreage numbers reported are compiled
from a combination of the 2000 County of Orange Agricultural Commissioners records and actual site
visits to verify and update acreage in place in May 2001.  Crops listed here as “miscellaneous crops”
were recorded by the County Agricultural Commissioner as “misc. truck”, “vegetable”, and “misc.
vegetable”. In addition, if the actual crop that was in the ground at the time was unknown, UCCE
designated these sites as “misc. crop”.

The acreage estimates listed below each County sampling station reflect the maximum agricultural
acreage that may have contributed to the presence of surface runoff. Under dry conditions, such as
during the May sampling period, agricultural runoff would have been minimal or non-existent from
many sources.  Crops that should have had no runoff during the sampling period include: box tree
nurseries, avocados, strawberries, citrus, tomatoes, and peppers.  This is based upon the maturity of the
crop at the time of sampling and the method of irrigation applied (drip or micro).

The strawberry production season in the Newport Bay Watershed is finished in late June to early July
depending on grower preference.  Surface runoff during the May sampling period, however, should be
absent due to the continued use of drip irrigation as well as the decreased frequency of irrigation as the
end of the growing season approaches.

The most significant agricultural activities upstream of the Central Irvine Channel sampling station (4)
include 520 acres of nursery operations that have current Waste Discharge Requirements (WDRs) from
RWQCB and 565 acres of strawberry and 230 acres of tomato production.

Acreage in the San Diego Creek/Newport Bay Watershed under agricultural production during the May
2001 sampling dates was approximately 4,000 acres.

1. Peters Canyon Wash u/s Hicks Canyon Wash (USRF06 or USHF06)
Estimated agricultural acreage: 991
Composition:

Avocado 680 acres
Strawberry 131
Tomatoes 180

2.  Rattlesnake Canyon Wash (RCWF26)
Estimated agricultural acreage: 102 acres
Composition:

Avocados 102 acres

3. 65" RCP d/s Bryan Avenue (DSBRCP)
Estimated agricultural acreage: 7
Composition:

Bean 7 acres
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Appendix C 2

4. Central Irvine Channel at PCW (CICF25)
Estimated agricultural acreage: 1315
Composition:

Nursery 520 acres (WDRs issued for this acreage)
Strawberries 565
Tomatoes 230

5. El Modena Irvine Channel-PCW (MIRF07)
Estimated agricultural acreage: 24
Composition:

Lemons 17 acres
Avocados 2
Mixed orchard 5
(Citrus/avocado)

6. Como Storm Channel-PCW (CSCS03)
Estimated agricultural acreage: None

7. F06P08 at Moulton Parkway (runs parallel to Irvine Ctr Dr.; enters PCW from opposite side
     that F10 does)

Estimated agricultural acreage: None

8. Santa Ana-Santa Fe Channel (SAFF10)
Estimated agricultural acreage: None

9. Valencia Storm Drain (VALS02)
None

10. Warner Drain-PCW (WARF06)
None

11. Construction Circle Drain-PCW (F06P06)
None

12. Peters Canyon Wash at Barranca Pkwy (BARSED)
Estimated agricultural acreage: None
Composition:

13. San Diego Creek at Harvard Avenue (WYLSED)
Estimated agricultural acreage: 573
Composition:

Box tree 62
Nursery 170
Misc. Crops 161
Strawberries 180

14. Barranca Channel-SD Creek (BRCF09)
Estimated agricultural acreage: None
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Appendix C 3

15. Lane Channel -SD Creek (LANF08)
Estimated agricultural acreage: 1
Composition:

Nursery 1

16. San Joaquin Channel-SD Creek (SJQF14)
Estimated agricultural acreage: 34
Composition:

Nursery 4
Strawberry 10
Misc. Crops 20

17. Sand Canyon Channel -SD Creek (SCCF15)
Estimated agricultural acreage: None

18. San Diego Creek at Campus Drive (SDMF05)
Estimated agricultural acreage: 20
Composition:

Nursery 20

19. Lyon Storm Drain (F06S07)
Estimated agricultural acreage: None

Reach 2 of San Diego Creek

 Agua Chinon Channel-SD Creek
Estimated agricultural acreage: 305
Composition:

Misc. crops 180 acres (includes Musick Facility)
Strawberry 125

Bee Canyon Channel-SD Creek
Estimated agricultural acreage: 640
Composition:

Avocados 384
Box Tree 40
Nursery 142
Misc. crops 19
Strawberries 55

Marshburn Channel-SD Creek
Estimated agricultural acreage: 293
Composition:

Avocados 101
Box tree 22
Nursery 170
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Appendix D
Photographs
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Appendix D

San Diego Creek u/s of Campus Drive - 5/23/01

San Diego Creek d/s Campus Drive - 5/23/01
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Appendix D

Peters Canyon Wash u/s Barranca Parkway looking downstream - 7/2/00

Peters Canyon Wash u/s Barranca Parkway - 5/23/01
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Appendix D

Peters Canyon Wash d/s Central Irvine Channel - 6/23/00

Peters Canyon Wash d/s Central Irvine Channel - 5/23/01
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Appendix D

Peters Canyon Wash d/s Irvine Blvd looking upstream - 7/2/00

Peters Canyon Wash d/s Irvine Blvd looking downstream -  5/20/01
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APPENDIX S

NEWPORT BAY-TIME SERIES PLOT
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Appendix S-1

Rainfall and Runoff during an October 2000 Storm
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Appendix S-2

Tide and Time of Sampling during a January 2001 Storm

-2

-1

0

1

2

3

4

5

6

7

8

1/10/01 0:00 1/11/01 0:00 1/12/01 0:00 1/13/01 0:00 1/14/01 0:00 1/15/01 0:00 1/16/01 0:00

Rainfall and Runoff during a January 2001 Storm

0

500

1000

1500

2000

2500

3000

3500

4000

4500

1/10/01 0:00 1/11/01 0:00 1/12/01 0:00 1/13/01 0:00 1/14/01 0:00 1/15/01 0:00 1/16/01 0:00

0.00

0.50

1.00

1.50

2.00

2.50

San Diego Creek

Santa Ana Delhi

Precipitation @ ALERT # 274

Sampling Conducted
on 1/11, 1/13 & 1/15

0015381



Appendix S-3

Rainfall and Runoff during a March 2001 Storm
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REPORT OF THE REGIONAL MONITORING PROGRAM
FOR THE NEWPORT/SAN DIEGO CREEK

WATERSHED NUTRIENT TMDL
(Resolution No. 98-9, as amended by Resolution No. 98-100)

November 2001

Prepared and submitted on behalf of:

The County of Orange
and

The Cities of Irvine, Tustin, Newport Beach,
Lake Forest, Santa Ana, Orange and Costa Mesa
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Appendix T - 1

1.0 INTRODUCTION

The Nutrient TMDL for the Newport Bay/San Diego Creek Watershed (Resolution No.
98-9, as amended by Resolution No. 98-100) requires that the Santa Ana Regional Water
Quality Control Board (Regional Board) establish and oversee a regional monitoring
program (RMP) for the Newport Bay watershed.  The RMP is a coordinated program
among the stakeholders to assess the attainment of the goals of the nutrient TMDL.  The
stated objectives of the monitoring program are to quantify the three endpoints of the
nutrient TMDL:  1) the seasonal nutrient loading from the watershed; 2) the nutrient
concentration in San Diego Creek, Reaches 1 and 2; and 3) the extent, magnitude, and
duration of algal blooms in San Diego Creek and Newport Bay.

The RMP is composed of two components: a routine monitoring component and a special
monitoring component.  The routine monitoring includes most of the traditional
monitoring that has occurred in the watershed.  The special monitoring includes
investigations into unanswered questions about nutrient sources and dynamics in the
watershed.

This report is a summary of the results of the routine monitoring component.  The County
of Orange initiated this element of the RMP in February 2000 as a cooperative program
with the cities of Costa Mesa, Irvine, Laguna Hills, Laguna Woods, Lake Forest,
Newport Beach, Orange, Santa Ana, and Tustin.  The reporting period covered by this
report is July 1, 2000 – June 30, 2001.  The monitoring was conducted according to the
outline based on Regional Board guidance (Appendix A).

As part of the RMP, monitoring is conducted at nine sites in the Upper Newport Bay
watershed and five sites in the Newport Bay.  Figure 1 is a map of these locations.
Table 1 is a list of the sites and the monitoring frequencies.

2.0 SAMPLING METHODS

Automatic samplers were used to collect composite samples at eight of the nine
watershed sites.  The site at Agua Chinon was grab sampled because shifting bed material
and low channel discharge rates hampered automatic sampling.

The five locations in the Newport Bay were grab-sampled.  Dry weather monitoring at
these sites included sampling at the surface mid-depth and bottom of the water column.
Subsurface samples were collected using an ISCO peristaltic pump, tygon tubing and a
weighted sample strainer.
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3.0 WATERSHED SAMPLING RESULTS

All data from the monitoring in Upper Newport Bay watershed are contained in
Appendix B including the results of a special one-week intensive sampling in May 2001
of San Diego Creek, Peters Canyon Wash, and its tributaries.  These data were evaluated
by computing simple statistics on the dry weather and storm runoff component from each
site.  Data from the May 2001 nutrient study were not included in the statistics because
for most sites, the large amount of data collected during this one-week study would skew
the annual mean. Table 2 is a summary of the statistics.  The Central Irvine Channel, a
tributary to Peters Canyon Wash, is monitored as part of the NPDES urban runoff
program.  Because this channel is a major contributor of nutrients to the San Diego Creek
watershed its data are also included in this report.

3.1 Nutrient Concentrations

Figure 2 is a graphical summary of the mean dry and wet-weather nitrate nitrogen
concentrations measured at the RMP watershed sites and the Central Irvine Channel
(station code CICF25).  Figure 3 is a summary of the total nitrogen concentrations.
Figure 4 shows the number of samples collected from each site.  The results show that
the greatest mean concentration of nitrate nitrogen was measured in the Central Irvine
Channel during dry weather conditions.

3.2 Flow Measurements

Continuous water level recording gages are maintained at El Modena Irvine Channel,
Peters Canyon Wash, San Diego Creek at Culver, San Diego Creek at Campus, and Santa
Ana Delhi Channel, Lane Channel, and Costa Mesa Channel.  Storm hydrographs (water
level vs. time) from each monitored storm are presented in Appendix C.

With the exception of Costa Mesa and Lane Channels, rating curves based on numerous
field measurements, have been developed.  Until reliable ratings can be developed for
Lane and Costa Mesa, discharge rates will be estimated by the Manning Equation.
Preliminary streamgaging measurements at Costa Mesa and Lane Channels, however
show that the Manning Equation overestimates the discharge rate at the lower end of the
rating curve.  The mean daily discharge rates for the streamgages with established
channel ratings are presented in Table 3.

3.3 Nutrient Loads

The dry weather and stormwater nutrient loads from this monitoring period were
calculated for each of the channels with established ratings.   The loads from each
sampled storm are presented in Table 4.  The mean dry-weather nitrate nitrogen and total
nitrogen loads from each site are plotted in Figure 5.   The daily load from each dry-
weather sampling San Diego Creek at Campus Drive is presented in Figure 6.  The plot
of mean nitrate nitrogen and total nitrogen load shows that the average load from Peters
Canyon Wash exceeds those measured in San Diego Creek at Campus Drive.  The
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Appendix T - 3

reduction in the loads downstream is due primarily to the operation of the Irvine Ranch
Water District’s (IRWD) Wetland Treatment system.  The 2001 San Diego Creek / Peters
Canyon Wash Nutrient study (Appendix R of the 2000/01 NPDES Annual Status Report)
discusses this treatment system in more detail.

4.0 BAY SAMPLING RESULTS

Dry weather sampling of the Newport Bay was conducted nine times during the reporting
period.  The data from storm sampling of the bay although not a requirement of the RMP
is included in Appendix D.

For the most part, the nitrate concentrations in the lower reaches of the Upper Bay
(UNBNSB, UNBCHB) and at Harbor Island Reach (LNBHIR) were below the detection
limits of the laboratory (0.44 mg/L as NO3, 0.10 mg/L as N).  Figure 7 shows the
average dry weather concentrations of nitrate in the Bay.   As expected the concentrations
are greater near the mouth of San Diego Creek and at the surface.

Figure 8 shows the dry weather nitrate concentrations at the uppermost station
UNBJAM.  With the exception of the June 2001 sampling all concentrations at the
surface were greater than 4.0 mg/L as NO3.

5.0 ALGAL SURVEYS

Alex Horne and Associates provided an analysis of the data collected in the algal biomass
surveys.  A draft report of this analysis is contained Appendix E.  A series of infrared
aerial photographs were taken of the Bay during the monitoring period.  These
photographs have been digitized and a composite photo in 11"X 17" format will be
provided at a later date.

6.0 DISSOLVED OXYGEN STUDIES

The Irvine Ranch Water District (IRWD) reestablished a remote sensing station in the
Upper Bay to monitor temperature, electrical conductivity, pH, and dissolved oxygen
during August 2000.  Measurements of these parameters were made every 30 minutes
and stored in the datalogger of a multi-parameter probe.  The monitoring data for August
2000 are presented in Figures 9 and 10.

Salinity values varied as a function of tide, with the high tide of the day corresponding to
the daily salinity peak.  Dissolved oxygen concentrations varied as a function of both
time and tide.  The highest daily dissolved oxygen concentrations occurred in late
afternoon or early evening, regardless of tide stage.  These peaks probably corresponded
to the end of the period of direct sunlight.  If a high tide occurred after the daily dissolved
oxygen maximum and before the next sunrise a second smaller dissolved oxygen peak
was observed.  The dissolved oxygen data near the end of the month (Figure 10) appears
to be in error due to probe fouling.
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Table 1
RMP Monitoring Frequencies

Station
Code Location  W
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SADF01 Santa Ana Delhi Ch u/s Irvine Dry 24 24 24 24 24 24 365 24
Storm 3 3 3 3 3 3 TS 3

SDMF05 San Diego Creek @ Campus Dry 52 52 52 52 52 52 365 52
Storm 3 3 3 3 3 3 TS 3

BCF04 Bonita Canyon Ch u/s University Dry 12 12 12 12 12 12 12 12
Storm 3 3 3 3 3 3 3 3

CMCG02 Costa Mesa Ch @ Highland* Dry 12 12 12 12 12 12 12 12
Storm 3 3 3 3 3 3 3 3

MIRF07 El Modena Irvine Ch @ Michelle Dry 12 12 12 12 12 12 12 12
Storm 3 3 3 3 3 3 3 3

LANF08 Lane Ch u/s Jamboree Dry 12 12 12 12 12 12 12 12
Storm 3 3 3 3 3 3 3 3

ACWF18 Agua Chinon Wash @ SDC confluence Dry 12 12 12 12 12 12 12 12
Storm 3 3 3 3 3 3 3 3

BARSED Peters Canyon Wash @ Barranca Dry 24 24 24 24 24 24 365 24
Storm 3 3 3 3 3 3 TS 3

WYLSED San Diego Creek @ Harvard Dry 24 24 24 24 24 24 365 24
Storm 3 3 3 3 3 3 TS 3

UNBJAM Upper Newport Bay in Unit I Basin Dry S, M, B 12 12 12 12 12 12
UNBSDC Upper Newport Bay in Unit II Basin Dry S, M, B 12 12 12 12 12 12
UNBNSB Upper Newport Bay at North Star Beach Dry S, M, B 12 12 12 12 12 12
UNBCHB Upper Newport Bay at Coast Highway Bridge Dry S, M, B 12 12 12 12 12 12
LNBHIR Lower Newport Bay at Harbor Island Reach Dry S, M, B 12 12 12 12 12 12

Horne # 2 South end of Shellmaker Island Dry 9 9 9 9 9 9 9
Horne # 4 South tip of Middle Island Dry 9 9 9 9 9 9 9
Horne # 8 North end of Middle Island Dry 9 9 9 9 9 9 9

Horne # 10 West side of the Narrows Dry 9 9 9 9 9 9 9
Horne # 12 Southwest side of Unit II Basin Dry 9 9 9 9 9 9 9
Horne # 15 North end of Unit II Basin, West side of dike Dry 9 9 9 9 9 9 9
Horne # 18 South side of Unit I Basin Dry 9 9 9 9 9 9 9
Horne # 19 North side of Unit I Basin Dry 9 9 9 9 9 9 9
Horne # 24 Northeast side of Unit I Basin Dry 9 9 9 9 9 9 9

Nutrients = Nitrate + Nitrite, Ammonia, TKN, total Phosphate, TSS, VSS,  turbidity 
* Sampled weekly as model urban runoff station
S, M, B - surface mid depth, bottom
TS - Total volume of storm runoff and amount sampled

Annual Frequency of Measurement
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Table 2
Summary of Data from RMP Channels

Excluding May 2001 Nutrient Study Data

Station all Dry Storm all Dry Storm all Dry Storm all Dry Storm all Dry Storm all Dry Storm all Dry Storm all Dry Storm

ACWF18 n 12 11 1 12 11 1 12 11 1 12 11 1 12 11 1 11 11 12 11 1 12 11 1
mean 6.44 6.76 3 0.089 0.081 0.175 1.36 1.03 5.00 7.80 7.79 7.94 3.10 2.74 7.04 0.71 0.71 428 47 4620 45.25 11.18 420

geomean 5.53 5.86 3 0.073 0.068 0.175 1.07 0.93 5.00 7.18 7.12 7.94 2.83 2.60 7.04 0.64 0.64 36.06 23.19 4620 12.85 9.36 420
max 12.0 12.0 3 0.242 0.242 0.175 5.00 2.20 5.00 14.17 14.17 7.94 7.04 4.90 7.04 1.78 1.78 4620 180 4620 420 23 420
min 1.2 1.2 3 0.050 0.050 0.175 0.39 0.39 5.00 2.84 2.84 7.94 1.84 1.84 7.04 0.40 0.40 10 10 4620 1.00 1.00 420

std dev 3.17 3.12 0.066 0.064 1.25 0.51 3.11 3.27 1.57 1.01 0.40 0.40 1321 59 118.12 5.25

SADF01 n 39 20 19 39 20 19 39 20 19 39 20 19 39 20 19 39 20 19 39 20 19 39 20 19
mean 3.24 3.24 3.23 0.27 0.07 0.49 1.50 0.86 2.10 4.79 4.14 5.41 0.61 0.29 0.93 0.07 0.03 0.12 47.89 16.40 82.89 16.95 9.80 24.89

geomean 2.91 2.86 2.96 0.11 0.06 0.20 1.08 0.77 1.49 4.35 3.77 4.98 0.40 0.26 0.64 0.05 0.02 0.10 22.51 14.85 35.74 12.69 9.78 16.96
max 6.77 6.77 5.65 3.67 0.182 3.67 8.8 1.9 8.8 14.45 7.69 14.45 2.97 0.49 2.97 0.24 0.069 0.24 470 32 470 110 10 110
min 0.52 0.52 1.33 0.05 0.05 0.05 0.2 0.2 0.54 0.83 0.83 2.70 0.061 0.061 0.0918 0.01 0.01 0.019 10 10 10 8 8 10

std dev 1.44 1.56 1.33 0.63 0.04 0.85 1.68 0.39 2.17 2.3 1.7 2.6 0.67 0.13 0.85 0.07 0.02 0.07 89.62 7.82 122.26 20.76 0.62 28.47

BARSED n 42 19 23 42 19 23 42 19 23 42 19 23 42 19 23 42 19 23 42 19 23 42 19 23
mean 11.90 11.87 10.32 0.25 0.10 0.39 2.16 1.21 3.05 14.34 13.69 14.87 1.56 0.83 2.24 0.25 0.17 0.33 104.95 19.89 182.73 23.81 10.21 36.18

geomean 10.47 11.21 9.21 0.13 0.07 0.25 1.60 1.11 2.27 13.14 13.02 13.24 1.24 0.75 1.95 0.20 0.13 0.31 37.76 16.96 80.08 16.42 10.15 25.45
max 47.42 21.90 22.58 1.42 0.757 1.42 12 2.6 12 48.13 24.50 48.13 4.59 1.71 4.59 0.546 0.417 0.546 620 48 620 110 15 110
min 3.61 7.45 3.61 0.05 0.05 0.05 0.4 0.4 0.47 5.61 8.75 5.61 0.306 0.306 0.857 0.024 0.024 0.15 10 10 10 8 8 10

std dev 7.37 4.36 5.20 0.33 0.16 0.38 2.14 0.49 2.65 7.13 4.66 8.74 1.14 0.37 1.18 0.15 0.11 0.13 163.33 12.13 196.58 25.83 1.27 31.06

WYLSED n 37 19 18 37 19 18 37 19 18 37 19 18 37 19 18 37 19 18 37 19 18 37 19 18
mean 11.08 14.29 7.69 0.17 0.05 0.29 1.71 1.01 2.44 12.75 15.21 10.15 1.11 0.35 1.91 0.16 0.07 0.26 141.84 20.32 270.11 24.43 10.21 39.44

geomean 9.87 13.17 7.27 0.10 0.05 0.18 1.28 0.85 2.00 11.84 14.22 9.75 0.58 0.23 1.54 0.10 0.04 0.24 38.96 13.85 116.04 14.99 9.02 25.65
max 18.97 18.97 11.97 1.33 0.13 1.33 7.9 4 7.9 20.94 20.94 15.44 5.51 1.71 5.51 0.53 0.21 0.53 1150 150 1150 150 28 150
min 2.26 2.26 3.84 0.05 0.05 0.05 0.2 0.2 0.63 3.19 3.19 5.56 0.061 0.061 0.52 0.01 0.01 0.111 10 10 10 1 1 10

std dev 4.81 4.21 2.56 0.25 0.02 0.32 1.52 0.79 1.76 4.47 4.35 2.88 1.23 0.38 1.31 0.14 0.07 0.12 251.08 31.95 313.83 30.53 4.88 38.52

BCF04 n 22 11 11 22 11 11 22 11 11 22 11 11 22 11 11 22 11 11 22 11 11 22 11 11
mean 0.66 0.67 0.64 0.06 0.05 0.07 0.85 0.65 1.05 1.48 1.26 1.69 0.59 0.36 0.82 0.08 0.05 0.12 117.73 61.27 174.18 16.36 13.45 19.27

geomean 0.56 0.56 0.56 0.05 0.05 0.06 0.74 0.58 0.95 1.32 1.12 1.55 0.44 0.29 0.68 0.06 0.04 0.11 50.83 29.01 89.08 13.95 11.97 16.26
max 2.48 2.48 1.38 0.213 0.05 0.213 2.3 1.8 2.3 3.68 3.00 3.68 1.59 0.826 1.59 0.219 0.143 0.219 540 300 540 42 40 42
min 0.16 0.34 0.16 0.05 0.05 0.05 0.31 0.31 0.43 0.58 0.58 0.77 0.092 0.092 0.153 0.02 0.02 0.046 10 10 10 10 10 10

std dev 0.48 0.61 0.34 0.04 0.00 0.05 0.50 0.40 0.53 0.78 0.73 0.79 0.42 0.24 0.44 0.06 0.04 0.07 149.8 90.5 178.6 11.02 9.13 12.37

LANF08 n 27 14 13 27 14 13 27 14 13 27 14 13 27 14 13 27 14 13 27 14 13 27 14 13
mean 5.87 7.49 4.37 0.34 0.11 0.55 1.98 1.02 2.88 7.78 8.18 7.36 1.20 1.04 1.35 0.19 0.21 0.17 73.78 20.31 123.43 17.96 9.46 25.86

geomean 5.03 7.25 3.58 0.20 0.09 0.40 1.55 1.00 2.31 7.00 7.88 6.17 1.01 0.89 1.15 0.17 0.18 0.16 31.73 16.98 56.72 12.39 8.50 17.57
max 9.94 9.94 7.90 2 0.241 2 9.1 1.3 9.1 14.97 10.89 14.97 4.9 2.42 4.9 0.544 0.544 0.27 700 60 700 120 11 120
min 1.06 4.74 1.06 0.05 0.05 0.18 0.69 0.69 0.99 2.26 3.87 2.26 0.21 0.21 0.73 0.068 0.068 0.1 10 10 10 1 1 10

std dev 2.69 1.90 2.48 0.44 0.07 0.54 1.85 0.19 2.24 3.25 2.13 4.19 0.87 0.57 1.08 0.09 0.12 0.05 141.77 15.06 185.67 23.23 2.57 30.56

O-PO4 TSS VSSNO3 as N NH3 TKN PO4TN
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Table 2
Summary of Data from RMP Channels

Excluding May 2001 Nutrient Study Data

Station all Dry Storm all Dry Storm all Dry Storm all Dry Storm all Dry Storm all Dry Storm all Dry Storm all Dry Storm
O-PO4 TSS VSSNO3 as N NH3 TKN PO4TN

CICF25 n 24 23 1 24 23 1 24 23 1 24 23 1 24 23 1 24 23 1 24 23 1 24 23 1
mean 30.93 31.41 19.9 3.68 3.81 0.69 6.36 6.46 3.9 36.91 37.49 23.77 5.83 5.76 7.34 1.71 1.70 1.86 91.00 90.91 93.0 19.92 20.17 14.0

geomean 26.56 26.90 19.9 0.67 0.67 0.69 4.15 4.16 3.9 31.79 32.19 23.77 4.81 4.73 7.34 1.33 1.31 1.86 42.10 40.67 93.0 14.83 14.86 14.0
max 65.48 65.48 19.87 21.2 21.2 0.69 30 30 3.9 88.48 88.48 23.77 13.5 13.5 7.34 5.59 5.59 1.86 600 600 93.0 130 130 14.0
min 7.23 7.23 19.87 0.05 0.05 0.69 0.24 0.24 3.9 10.53 10.53 23.77 0.918 0.918 7.34 0.26 0.26 1.86 10 10 93.0 9 9 14.0

std dev 16.14 16.32 5.89 5.98 6.96 7.10 20.56 20.83 3.28 3.34 1.23 1.25 129.48 132.38 24.82 25.34

MIRF07 n 19 12 7 19 12 7 19 12 7 19 12 7 19 12 7 19 12 7 19 12 7 19 12 7
mean 2.22 2.47 1.89 0.12 0.13 0.08 2.04 2.33 1.60 4.27 4.73 3.49 0.97 0.98 0.92 0.16 0.16 0.18 21.21 16.91 27.57 10.11 9.64 10.71

geomean 1.93 2.23 1.54 0.09 0.10 0.07 1.76 2.03 1.39 3.93 4.61 2.99 0.87 0.84 0.88 0.15 0.14 0.17 17.82 15.16 22.03 9.30 8.44 10.60
max 5.19 5.19 4.06 0.343 0.343 0.15 5.6 5.6 3.4 7.46 6.80 7.46 2.14 2.14 1.25 0.293 0.293 0.286 60 40 60 15 14 15
min 0.54 1.15 0.54 0.05 0.05 0.05 0.68 0.68 0.78 1.35 3.31 1.35 0.367 0.367 0.612 0.077 0.077 0.128 10 10 10 1 1 10

std dev 1.19 1.23 1.21 0.09 0.11 0.04 1.20 1.34 0.96 1.64 1.14 2.13 0.45 0.55 0.28 0.08 0.08 0.07 14.92 9.21 21.08 2.62 3.11 1.89

CMCG02 n 60 41 19 60 41 19 60 41 19 60 41 19 60 41 19 60 41 19 60 41 19 60 41 19
mean 2.53 1.44 4.87 0.33 0.16 0.69 4.27 3.19 6.61 6.80 4.63 11.47 6.85 9.00 2.21 0.35 0.32 0.40 42.08 26.02 78.67 21.80 13.61 40.44

geomean 0.58 0.39 1.41 0.13 0.10 0.25 2.36 2.21 2.70 3.55 3.14 4.64 1.39 1.31 1.57 0.25 0.23 0.32 20.30 16.56 32.26 12.69 10.30 20.41
max 63.23 14.90 63.23 4.24 2.11 4.24 64 22 64 67.61 22.52 67.61 309 309 9.18 0.99 0.93 0.99 500 270 500 230 78 230
min 0.10 0.10 0.15 0.05 0.05 0.05 0.84 0.84 0.87 1.22 1.34 1.22 0.184 0.184 0.275 0.01 0.01 0.06 10 10 10 1 1 10

std dev 8.47 3.37 14.20 0.71 0.32 1.10 8.88 4.07 14.61 12.44 5.06 20.40 39.70 48.04 2.17 0.25 0.23 0.28 82.03 43.79 128.08 36.84 13.35 60.67

SDMF05 n 60 39 21 60 39 21 60 39 21 60 39 21 60 39 21 60 39 21 60 39 21 60 39 21
mean 7.89 7.46 8.77 0.15 0.08 0.29 1.78 1.68 2.04 9.76 9.19 10.82 1.02 0.75 1.56 0.12 0.07 0.21 112.07 82.03 178.47 19.37 17.41 23.89

geomean 6.53 6.32 6.93 0.09 0.07 0.19 1.60 1.51 1.86 8.84 8.57 9.35 0.70 0.54 1.17 0.06 0.03 0.15 73.24 65.45 98.29 16.55 16.03 18.16
max 47.42 14.00 47.42 1.12 0.628 1.12 3.6 3.2 3.6 48.06 15.40 48.06 6.12 6.12 3.98 0.41 0.334 0.41 900 280 900 88 48 88
min 0.77 0.77 2.48 0.05 0.05 0.05 0.27 0.27 0.64 2.65 2.65 4.58 0.061 0.061 0.061 0.01 0.01 0.025 10 10 11 10 10 10

std dev 6.10 3.58 9.41 0.20 0.10 0.27 0.77 0.71 0.83 5.80 3.19 8.85 1.02 0.94 1.01 0.12 0.09 0.14 144.29 55.85 231.16 14.16 7.87 21.93
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Table 3
Mean Daily Discharge Rates (cfs) at RMP Streamgages

     JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN
1 10.5 11.1 17.4 9.4 7.2 16.0 9.5 7.6 41.2 11.9 9.0 11.8
2 10.0 10.2 13.1 9.2 6.2 16.0 10.2 7.5 24.9 12.1 10.0 14.9
3 9.8 7.9 13.0 8.9 6.2 15.4 11.1 7.4 24.0 9.9 7.2 17.0
4 9.5 12.7 13.8 9.8 5.7 15.0 11.5 7.8 22.8 9.5 8.1 13.5
5 9.2 12.5 14.0 10.0 6.8 15.0 10.2 8.2 23.0 36.7 11.2 7.0

6 9.2 20.2 12.9 9.2 14.6 15.0 11.7 8.8 116.7 15.6 14.1 6.6
7 8.9 13.0 10.9 10.0 12.2 14.6 12.4 8.0 38.9 260.9 15.5 6.1
8 8.9 13.0 12.0 9.9 11.7 15.0 182.3 7.9 27.7 23.5 13.1 7.8
9 8.7 13.0 11.4 9.6 12.0 14.0 34.6 8.4 21.3 21.1 12.2 6.7

10 8.7 13.0 11.8 12.6 13.0 14.0 381.7 32.5 92.0 17.3 11.1 5.4

11 8.7 13.0 11.4 15.1 18.4 14.0 1828.9 15.3 18.9 10.2 11.9 5.7
12 9.4 13.4 11.0 16.2 15.2 14.7 411.2 1667.7 17.1 9.4 12.2 8.9
13 12.1 14.0 11.0 14.5 13.8 14.5 28.7 1024.1 17.0 9.3 12.7 9.7
14 10.5 14.0 11.0 11.6 13.8 10.6 18.8 56.2 16.7 9.1 8.2 10.1
15 10.0 14.0 11.0 12.0 13.0 8.5 16.4 19.0 14.5 9.6 5.7 10.4

16 9.9 14.0 11.0 12.0 13.0 8.8 13.0 17.4 12.7 10.4 5.5 10.7
17 9.9 14.0 11.0 12.0 13.0 8.3 10.3 15.9 12.0 9.1 8.4 9.7
18 12.3 9.7 11.0 12.0 13.0 7.9 11.0 16.1 11.9 11.3 8.6 9.4
19 12.5 11.1 11.1 12.0 13.1 7.5 11.2 20.8 12.1 11.3 8.9 12.6
20 11.4 13.0 11.5 12.0 13.9 7.1 8.4 54.5 12.1 9.5 9.7 17.3

21 10.2 12.3 9.8 12.0 14.0 6.9 8.7 19.5 12.0 70.7 10.7 17.7
22 9.4 8.9 13.2 12.0 14.0 6.9 10.1 18.9 12.5 6.6 9.9 17.0
23 9.8 7.1 60.5 12.0 14.0 6.6 9.6 114.2 11.1 16.4 14.0 13.9
24 9.5 6.2 10.6 12.0 14.2 8.1 91.9 41.1 10.1 11.2 9.3 12.9
25 9.4 8.8 11.0 12.0 15.0 8.6 14.8 1015.1 11.4 9.3 10.7 10.9

26 9.4 8.4 11.0 17.6 15.0 7.3 373.9 741.8 10.4 6.0 11.0 11.5
27 9.5 9.0 10.6 521.0 15.0 7.4 78.1 139.2 7.6 13.7 13.6 11.3
28 9.7 8.9 10.0 20.1 15.3 8.6 12.1 66.5 5.6 14.5 21.8 10.2
29 9.7 9.3 10.0 90.4 16.5 8.6 9.1 8.9 14.5 12.4 10.8
30 10.0 9.0 9.7 181.7 16.6 9.3 8.1 8.4 9.6 12.1 10.1
31 9.9 10.3 13.4 9.2 8.1 8.3 11.5

TOTAL 306.60 354.94 397.99 1132.26 385.19 339.40 3657.46 5167.53 683.71 690.18 340.41 327.51
MEAN 9.89 11.45 13.27 36.52 12.84 10.95 117.98 184.55 22.06 23.01 10.98 10.92
MAX 12.48 20.21 60.55 521.02 18.44 16.00 1828.89 1667.72 116.68 260.93 21.82 17.68
MIN 8.70 6.24 9.74 8.91 5.66 6.65 8.14 7.40 5.57 5.96 5.49 5.41

AC-FT 608.13 704.02 789.40 2245.81 764.02 673.19 7254.48 10249.66 1356.11 1368.95 675.20 649.61

San Diego Creek at Campus Drive
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Table 3
Mean Daily Discharge Rates (cfs) at RMP Streamgages

     JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN
1 5.66 4.36 2.60 4.63 5.51 4.73 3.94 6.85 8.72 8.44 5.92 7.03
2 5.45 4.57 2.60 4.76 5.86 4.97 4.04 6.82 6.17 8.10 5.60 6.52
3 5.38 4.42 2.67 4.97 5.67 4.78 3.44 6.63 5.75 6.87 6.41 6.83
4 4.77 4.43 2.63 5.28 5.63 4.90 3.50 6.55 5.60 7.17 8.12 6.51
5 4.43 4.49 2.67 5.06 5.41 4.27 3.74 6.75 5.43 17.48 8.77 6.64

6 4.80 4.37 2.91 4.75 5.07 4.59 3.29 6.88 35 6.95 9.93 6.55
7 5.14 4.41 4.04 5.44 5.70 4.72 2.91 6.22 8.88 35 9.41 6.89
8 5.22 4.66 4.44 5.77 6.19 5.31 6.04 6.02 8.01 6.08 6.71 7.20
9 5.25 4.39 4.77 5.24 5.63 5.34 6.11 5.14 13 6.31 6.89 7.31

10 5.48 4.17 4.91 6.81 5.64 5.23 41 12 23 6.84 7.14 7.09

11 6.04 4.14 4.78 7.36 5.18 5.32 808 6.21 8.41 6.61 6.98 6.70
12 6.01 4.17 4.36 5.28 4.93 4.55 46 1004 7.92 5.93 7.12 7.59
13 6.31 4.22 4.92 4.84 4.71 4.46 6.76 501 7.33 5.76 6.61 6.73
14 6.24 3.67 5.04 4.77 5.05 4.31 5.00 13.90 7.62 6.38 6.75 6.75
15 6.60 3.00 4.54 5.09 5.47 4.37 4.54 8.61 7.60 6.04 6.70 6.47

16 6.27 3.00 4.73 4.33 5.71 4.26 3.77 7.20 7.39 5.08 6.45 6.95
17 6.78 3.00 5.58 5.24 4.44 3.77 3.34 6.47 7.61 5.00 6.09 7.38
18 5.61 2.91 5.81 5.16 4.23 3.28 3.67 6.63 8.61 5.00 6.89 7.14
19 4.34 2.90 6.56 5.70 4.51 3.58 3.93 9.58 7.82 4.51 7.38 7.42
20 4.40 2.90 7.82 6.62 4.50 4.36 3.90 12 8.32 4.36 6.96 7.54

21 4.46 2.90 7.07 6.58 4.28 4.39 4.35 7.38 8.03 26 6.65 7.89
22 4.44 2.78 7.20 6.43 4.20 4.38 4.33 6.62 8.27 5.52 6.58 7.78
23 4.47 2.70 11.37 6.52 4.11 4.63 4.34 32.10 8.59 4.94 6.46 8.01
24 4.77 2.70 3.82 7.80 4.49 4.24 27 15.65 8.30 5.16 6.77 7.76
25 5.50 2.70 3.90 8.40 4.79 3.40 4.43 490 8.67 5.87 7.41 8.40

26 5.49 2.67 3.91 10 4.22 3.07 146 166 8.57 6.46 7.64 8.25
27 5.42 2.60 3.86 109 4.50 3.56 11 57 8.57 6.54 11.66 7.99
28 4.62 2.60 5.15 7.01 4.92 3.89 5.68 31 8.37 6.48 8.73 8.21
29 4.71 2.67 4.80 9.48 5.30 3.89 6.20 8.26 6.13 7.63 7.65
30 5.07 2.70 4.82 13 5.24 4.59 7.03 8.19 5.92 6.65 7.63
31 4.76 2.60 5.82 4.43 7.07 8.16 6.96

TOTAL 163.88 107.81 144.31 296.61 151.09 135.56 1193.00 2449.77 290.34 242.28 225.98 218.83
MEAN 5.29 3.48 4.81 9.57 5.04 4.37 38.48 87.49 9.37 8.08 7.29 7.29
MAX 6.8 4.7 11.4 108.7 6.2 5.3 807.5 1003.8 35.2 34.7 11.7 8.4
MIN 4.3 2.6 2.6 4.3 4.1 3.1 2.9 5.1 5.4 4.4 5.6 6.5

AC-FT 325.04 213.83 286.23 588.32 299.68 268.88 2366.29 4859.05 575.89 480.55 448.23 434.04

Peters Canyon Wash
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Table 3
Mean Daily Discharge Rates (cfs) at RMP Streamgages

     JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN
1 0.56 1.18 1.15 1.08 3.29 1.39 1.52 2.01 13 2.80 2.51 0.87
2 0.62 1.38 1.14 1.21 2.56 1.54 1.93 2.09 3.86 2.81 2.68 0.91
3 0.70 1.57 0.91 1.19 2.41 1.60 2.13 2.07 2.98 3.11 2.51 0.85
4 0.76 1.73 0.82 1.28 2.10 1.53 2.14 1.92 2.24 3.30 2.61 0.82
5 0.90 1.51 0.92 2.28 1.93 1.41 1.91 1.94 2.45 3.30 2.56 0.84

6 0.78 1.33 1.06 1.60 2.28 1.18 1.77 2.13 93 3.42 2.01 0.76
7 0.84 1.25 1.13 1.59 1.91 1.06 1.99 2.20 5.40 148.18 2.11 0.98
8 0.90 1.20 1.26 1.54 1.69 1.10 38 2.28 3.46 13.45 2.53 1.42
9 0.91 1.26 1.45 1.29 3.34 1.20 16 2.34 4.43 25.11 2.42 1.28

10 1.04 1.30 1.53 1.49 3.08 1.09 65 5.24 35 7.36 2.55 1.52

11 1.06 1.30 1.54 5.31 2.65 1.09 790 3.47 4.40 2.16 2.58 1.56
12 1.22 1.30 1.60 3.71 2.18 1.00 185 859 2.98 1.63 2.84 1.11
13 1.55 1.42 1.83 1.15 1.98 1.22 12 493 2.67 1.38 2.84 0.86
14 1.79 1.50 2.13 0.94 1.86 1.27 5.33 26 2.55 1.46 2.14 0.93
15 1.96 2.14 2.30 1.09 1.87 1.28 3.11 22 2.75 1.65 2.08 0.83

16 2.30 2.25 2.47 1.15 1.63 1.38 2.52 5.57 2.85 1.90 2.31 0.76
17 2.58 3.88 2.63 1.28 1.53 1.40 2.21 3.72 2.84 3.32 1.75 0.74
18 2.48 2.01 2.80 1.54 1.61 1.46 1.74 3.22 2.54 3.70 1.41 0.92
19 2.40 2.26 2.97 1.90 1.63 1.50 1.60 6.70 2.29 5.07 1.55 1.11
20 2.25 3.46 2.85 2.04 1.47 1.50 1.52 25 2.28 4.27 2.05 1.30

21 2.20 1.85 3.65 1.96 1.88 1.50 1.42 4.60 2.43 46.68 2.90 1.23
22 1.90 1.06 3.66 1.83 2.08 1.50 1.30 3.13 2.60 3.30 3.31 1.22
23 1.80 1.12 13.21 1.93 2.10 1.39 2.66 85 2.77 2.07 3.31 1.50
24 1.60 0.84 2.86 2.00 1.75 1.47 47 9.00 2.97 1.74 3.09 1.29
25 1.58 1.02 1.62 2.45 2.40 1.50 12 412 3.15 2.10 2.96 1.38

26 1.50 1.53 0.90 18.86 2.17 1.50 65 301 3.15 2.40 3.06 1.14
27 1.44 1.07 0.76 219 2.04 1.50 25 146 3.10 2.54 5.69 1.03
28 1.30 1.22 0.91 11.39 1.84 1.50 4.10 83 3.10 2.51 3.23 0.94
29 1.26 1.24 0.94 5.30 1.50 1.53 2.84 3.08 2.60 1.59 1.29
30 1.20 1.37 0.94 158 1.30 1.60 2.40 2.80 2.60 1.51 1.04
31 1.14 1.40 6.53 1.58 2.40 2.80 0.95

TOTAL 44.50 48.95 63.95 464.61 62.05 42.77 1303.42 2517.07 226.44 307.91 77.63 32.42
MEAN 1.44 1.58 2.13 14.99 2.07 1.38 42.05 89.90 7.30 10.26 2.50 1.08
MAX 2.6 3.9 13.2 219.2 3.3 1.6 789.7 859.0 93.2 148.2 5.7 1.6
MIN 0.6 0.8 0.8 0.9 1.3 1.0 1.3 1.9 2.2 1.4 0.9 0.7

AC-FT 88.27 97.09 126.84 921.54 123.07 84.84 2585.29 4992.54 449.14 610.74 153.97 64.30

San Diego Creek at Culver
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Table 3
Mean Daily Discharge Rates (cfs) at RMP Streamgages

      JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN
1 1.1 1.0 0.9 0.9 1.1 1.8 2.1 1.7 1.9 1.3 1.1 1.3
2 1.1 1.1 0.9 0.8 1.3 1.8 2.4 1.8 1.4 1.3 1.2 1.3
3 1.1 0.9 1.1 0.9 1.0 1.7 2.1 1.9 1.3 1.3 1.2 1.2
4 1.2 1.0 1.2 0.9 1.1 1.8 1.7 1.8 1.3 1.7 1.1 1.2
5 1.3 0.9 1.1 0.9 1.1 1.8 2.0 1.7 1.3 4.3 1.1 1.2

6 1.2 0.9 1.1 0.8 1.2 1.9 2.3 1.7 19.2 1.5 1.1 1.2
7 1.2 1.0 0.8 0.9 1.6 1.8 1.4 1.6 3.7 13.6 1.0 1.2
8 1.2 0.9 0.8 1.0 1.6 1.8 13.3 1.5 1.2 1.3 1.0 1.2
9 1.1 0.8 0.8 0.9 1.7 1.9 2.6 1.5 4.9 1.2 1.1 1.2

10 1.1 0.9 0.8 2.3 1.7 1.8 55 4.8 4.7 1.1 1.1 1.2

11 1.6 0.9 0.7 1.3 1.6 1.8 182 1.9 1.7 1.1 1.2 1.2
12 1.6 0.8 0.8 1.0 2.2 2.0 19 280 1.1 1.0 1.2 1.2
13 1.4 0.7 0.9 0.8 2.3 1.9 2.2 95 1.2 1.0 1.2 1.3
14 1.5 0.8 0.9 0.8 2.1 1.7 1.8 2.8 1.2 1.1 1.2 1.3
15 1.7 0.7 0.8 0.8 2.1 1.5 1.6 1.9 1.2 1.0 1.1 1.4

16 1.1 0.8 0.8 0.9 2.2 1.8 1.4 1.8 1.2 1.0 1.3 1.4
17 1.0 1.0 0.7 1.0 2.3 1.6 1.3 1.9 1.3 1.0 1.5 1.4
18 1.1 1.0 0.7 1.1 2.2 1.6 1.6 2.1 1.2 1.0 1.2 1.3
19 1.1 0.9 0.7 1.0 2.0 1.7 1.3 5.1 1.1 1.1 1.1 1.3
20 1.2 1.1 0.8 1.0 2.3 1.8 1.6 4.2 1.1 1.1 1.0 1.3

21 1.2 1.0 0.9 1.3 1.8 1.8 1.5 2.5 1.1 8.1 1.0 1.3
22 1.2 1.0 2.2 1.5 2.0 1.8 1.6 2.1 1.2 1.1 1.1 1.2
23 1.1 1.0 1.3 1.2 1.9 2.0 1.4 10.7 1.3 1.1 1.1 1.2
24 1.1 1.1 0.8 1.4 1.9 2.2 20 5.1 1.3 1.1 1.1 1.3
25 1.1 0.8 0.9 1.7 1.9 1.7 2.1 98 1.2 1.0 1.1 1.4

26 1.1 0.9 0.9 1.6 1.6 1.2 61 37.2 1.2 1.1 1.1 1.6
27 1.1 0.9 1.0 41 2.0 1.2 2.8 21.5 1.2 1.1 1.3 1.3
28 1.1 0.9 1.0 1.8 2.0 2.0 1.7 12.6 1.2 1.1 1.4 1.3
29 1.1 0.9 0.9 18 1.7 1.4 1.5 1.1 1.1 1.2 1.2
30 1.0 0.9 0.9 2.3 1.7 1.6 1.9 1.1 1.1 1.2 1.2
31 1.1 0.8 1.3 1.6 1.8 1.2 1.3

TOTAL 37.25 28.36 27.98 93.78 53.44 54.24 395.39 607.02 66.47 56.82 35.84 38.21
MEAN 1.20 0.91 0.93 3.03 1.78 1.75 12.75 21.68 2.14 1.89 1.16 1.27
MAX 1.7 1.1 2.2 41.1 2.3 2.2 181.6 280.0 19.2 13.6 1.5 1.6
MIN 1.0 0.7 0.7 0.8 1.0 1.2 1.3 1.5 1.1 1.0 1.0 1.2

AC-FT 73.88 56.24 55.50 186.01 106.00 107.58 784.24 1204.00 131.83 112.70 71.09 75.79

El Modena - Irvine Channel
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Table 3
Mean Daily Discharge Rates (cfs) at RMP Streamgages

     JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN
1 1.72 1.72 2.00 2.02 1.91 2.03 1.78 2.67 8.21 2.57 2.57 2.98
2 1.55 2.09 2.24 2.08 1.84 2.18 2.08 2.64 5.87 2.60 3.59 2.75
3 2.47 2.18 1.83 2.09 1.88 2.17 2.33 2.52 4.97 2.88 2.62 2.68
4 1.42 2.05 2.30 1.99 1.99 2.38 2.44 2.31 4.30 2.67 2.44 2.76
5 1.39 1.96 2.26 2.51 2.10 2.38 2.87 2.25 4.03 13.71 2.39 2.59

6 1.20 1.68 2.40 2.23 2.20 2.19 2.71 2.49 31.65 2.67 3.11 2.99
7 1.11 2.00 2.46 1.95 1.74 2.10 2.61 2.64 5.89 38.85 2.50 3.17
8 0.99 2.05 2.73 1.89 1.57 2.09 66.62 2.63 4.48 4.16 2.44 2.93
9 0.88 2.23 2.22 1.89 1.85 1.99 4.58 2.61 4.37 3.38 2.34 3.04

10 2.46 2.13 1.81 3.82 2.09 1.89 93.43 12.33 17.88 3.35 2.39 3.16

11 3.58 2.32 2.41 5.28 2.25 1.80 457 3.86 3.88 2.98 2.76 3.41
12 3.18 2.66 2.81 5.59 1.72 1.59 96 473 3.61 3.26 2.68 3.55
13 2.98 1.96 2.94 1.70 1.53 1.39 6.56 228 3.48 3.37 2.76 4.06
14 2.76 2.51 2.87 1.70 1.55 1.69 4.62 17.61 3.23 3.18 2.76 4.28
15 2.88 2.05 2.83 1.77 1.57 2.01 4.04 6.76 3.20 3.27 2.73 4.47

16 2.74 1.52 2.98 1.70 1.56 2.29 3.74 5.71 3.19 3.29 2.51 5.99
17 2.55 1.46 2.78 1.70 1.66 1.98 3.70 5.45 3.42 3.44 2.39 3.54
18 2.73 1.79 2.95 1.70 1.75 2.38 3.84 6.64 4.00 3.50 2.10 3.88
19 2.92 1.39 3.36 1.76 1.71 2.26 3.41 12.27 6.40 3.78 2.33 4.29
20 2.94 1.35 2.94 1.95 1.76 2.84 3.02 10.99 3.24 3.77 2.64 3.42

21 0.85 1.28 2.78 2.37 1.81 2.46 2.53 4.26 3.69 17.05 3.14 2.70
22 1.14 1.78 4.14 2.23 2.08 2.28 2.51 6.22 3.42 2.88 2.98 2.73
23 1.16 1.79 7.34 2.07 2.05 2.13 2.78 36 3.45 3.28 2.97 2.64
24 1.59 1.68 2.27 1.85 2.47 2.26 28.46 17.15 4.31 2.99 2.80 2.66
25 1.59 1.80 2.48 1.99 2.25 1.71 3.62 264 3.51 2.88 2.82 2.54

26 1.59 1.87 2.50 4.26 2.05 1.72 102 130 3.72 2.72 3.35 2.64
27 1.69 1.70 2.41 136 2.45 1.85 20 68.89 3.23 2.38 3.62 2.80
28 1.67 1.85 2.39 2.09 2.31 1.92 4.01 33.16 3.40 2.31 2.70 2.78
29 1.50 2.45 2.45 32 3.08 2.11 3.36 3.86 2.05 3.05 2.36
30 1.24 1.95 2.36 8.49 1.96 2.13 3.14 2.79 2.02 3.02 2.82
31 1.69 2.23 2.13 1.86 2.78 2.55 2.91

TOTAL 60.15 59.46 82.25 243.06 58.73 64.06 943.00 1364.36 167.22 151.25 85.38 96.60
MEAN 1.94 1.92 2.74 7.84 1.96 2.07 30.42 48.73 5.39 5.04 2.75 3.22
MAX 3.6 2.7 7.3 136.2 3.1 2.8 457.4 472.9 31.6 38.9 3.6 6.0
MIN 0.8 1.3 1.8 1.7 1.5 1.4 1.8 2.3 2.5 2.0 2.1 2.4

AC-FT 119.31 117.93 163.13 482.11 116.48 127.06 1870.42 2706.18 331.68 300.00 169.34 191.61

Santa Ana Delhi
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Table 4
Total Stormwater Loads from the Newport Bay Watershed

Oct 27-31, 2000 356.2 354.7 5.61 0.568 28.33 26.0 11.15 98.5
Jan 8-12, 2001 1420.9 1389.5 12.16 2.365 235.14 118.9 74.23 502.4
Jan 24-28, 2001 301.8 305.6 5.09 0.294 31.48 17.3 12.16 78.8
Mar 6-10, 2001 125.0 104.7 1.82 0.052 2.79 3.4 0.71 10.5

Total Sampled Load 2154.6 24.69 3.28 297.7 165.5 98.25 690.1
Annual Stormwater Volume 4,980 Site Mean EMC 7.8 2.3 232.4 42.5 35.2 193.3
Calc. Unsampled Load 2,826 29.8 8.6 892.6 327 271 1485
Sampled+Unsampled Load 54.5 11.9 1,190.4 492 369 2,175

Oct 11-14, 2000 25.0 46.0 2.58 0.084 2.43 2.5 0.26 4.9
Oct 27-31, 2000 266.1 271.9 12.50 1.302 131.55 50.2 6.89 87.8
Jan 8-9, 2001 16.9 13.8 0.39 0.080 10.86 3.2 1.39 14.6

Jan 10-12, 2001 1768.0 1756.9 38.22 7.303 715.83 152.7 57.27 524.9
Jan 24-28, 2001 366.9 372.7 27.92 0.836 86.01 15.9 7.26 73.4
Mar 6-10, 2001 164.3 139.6 13.20 0.281 31.09 5.6 2.31 26.5

Total Sampled Load 2600.9 94.8 9.9 977.8 230.1 75.4 732.2
Annual Stormwater Volume 7,546 Site Mean EMC 29.4 2.9 668.6 47.0 20.9 166.1
Calc. Unsampled Load 4,945 197.9 19.7 4,494 632 281 2232
Sampled+Unsampled Load 292.7 29.5 5,472 862 356 2,964

Oct 10-14, 2000 113.8 118.2 5.55 0.20 18.43 5.9 0.85 29.6
Oct 26-30, 2000 1647.7 1624.0 51.76 6.12 986.48 112.2 46.75 454.2
Jan 8-12, 2001 5663.2 5489.6 109.38 29.09 6,366 611.0 263.85 2,360.8

Jan 24-28, 2001 1107.5 1105.1 34.82 2.52 208 43.4 14.61 149.7
Mar 6-10, 2001 581.6 207.5 9.51 0.03 12.41 3.5 0.64 11.7

Total Sampled Load 8544.4 211.02 37.95 7,591 776.1 326.7 3,006.0
Annual Stormwater Volume 19,797 Site Mean EMC 17.5 4.3 1,003.6 40.7 28.2 160.7
Calc. Unsampled Load 11,253 268.2 66.1 15,349 1244 861 4914
Sampled+Unsampled Load 479.2 104.1 22,940 2,020 1,188.0 7,920

Oct 26-31, 2000 826.4 450.1 16.61 1.41 296.56 35.2 11.24 108.3
Jan 8-12, 2001 2192.2 2097.7 50.44 9.80 2,170 196.5 76.33 763.7

Jan 24-28, 2001 295.1 286.0 13.15 0.85 115.35 15.2 5.41 60.0
Mar 6-7, 2001 193.8 187.3 4.61 0.56 73.27 10.7 3.04 35.5

Total Sampled Load 3021.1 84.8 12.6 2655.1 257.6 96.0 967.6
Annual Stormwater Volume 8,918 Site Mean EMC 17.9 5.4 1353.5 43.6 19.4 185.2
Calc. Unsampled Load 5,897 143.1 43.3 10,846 698 311 2,969
Sampled+Unsampled Load 227.9 55.9 13,502 956 407 3,937

Peters Canyon Wash

San Diego Creek at Campus Drive

San Diego Creek at Harvard Avenue

Santa Ana Delhi Channel
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Figure 1
Nutrient TMDL RMP Routine Monitoring Stations
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1.  Central Irvine Channel (CICF25)
2.  El Modena Irvine Channel (MIRF07)
3.  Peters Canyon Wash (BARSED)
4.  San Diego Creek at Harvard (WYLSED)
5.  Agua Chinon Wash (ACWF18)
6.  Lane Channel (LANF08)
7.  San Diego Creek at Campus Drive (SDMF05)
8.  Bonita Canyon Channel (BCF04)
9.  Santa Ana Delhi Channel (SADF01)
10. Costa Mesa Channel (CMCG02)
11. Upper Newport Bay - Unit 1 Basin (UNBJAM)
12. Upper Newport Bay - Unit 2 Basin (UNBSDC)
13. Upper Newport Bay - North Star Beach (UNBNSB)
14. Upper Newport Bay - Coast Highway Bridge (UNBCHB)
15. Lower Newport Bay - Harbor Island Reach (LNBHIR)
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Figure 3
Mean Total Nitrogen Concentrations at RMP Channels
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Figure 2
Mean Nitrate Nitrogen Concentrations at RMP Channels

5.
87 7.

89

0.
66 2.

53

3.
24

2.
47

6.
76

7.
49

0.
67

1.
44 3.

24

1.
89

10
.3

2

2.
94

7.
69

4.
37

8.
77

0.
64

4.
87

3.
23

11
.1

11
.9

30
.9

2.
22

7.
5

14
.3

11
.9

31
.4

19
.9

0

10

20

30

40

50

MIRF07 CICF25 BARSED ACWF18 WYLSED LANF08 SDMF05 BCF04 CMCG02 SADF01

[N
O

3
as

 N
] m

g/
L

Total

Dry

Storm

Figure 4
Numbers of Samples Collected from RMP Channels
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Figure 5
Mean Daily Dry-Weather Nitrogen Loads from RMP Channels
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Measured Daily Dry-Weather Total Nitrogen Load
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Figure 7
Average Dry Weather Concentration of Nitrate in Newport Bay
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Figure 8
Dry-Weather Nitrate Concentrations at UNBJAM
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Figure 9
IRWD Hydrolab Data

Upper Newport Bay - August 1-16, 2000
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Figure 10
IRWD Hydrolab Data

Upper Newport Bay - August 16 -31, 2000
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Appendix A
A Regional Nutrient Monitoring Program

for the Newport Bay Watershed -  RWQCB Staff Report
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A REGIONAL NUTRIENT MONITORING PROGRAM FOR THE
NEWPORT BAY WATERSHED

INTRODUCTION

The Nutrient TMDL for the Newport Bay/San Diego Creek Watershed (Resolution No. 98-9, as
amended by Resolution No. 98-100) requires that the Santa Ana Regional Water Quality
Control Board establish and oversee a regional monitoring program (RMP) for the Newport Bay
watershed.  The RMP is a coordinated program to assess the attainment of the goals of the
nutrient TMDL.  The objectives of the monitoring program are to quantify the three endpoints of
the nutrient TMDL:  1) the seasonal nutrient loading from the watershed; 2) the nutrient
concentration in San Diego Creek, Reaches 1 and 2; and 3) the extent, magnitude, and
duration of algal blooms in San Diego Creek and Newport Bay.

BACKGROUND

The RMP is intended to eliminate the redundancies in monitoring occurring in the Newport Bay
watershed.  The RMP is intended to allow all dischargers in the watershed to participate.
Participation in the RMP could result in the reduction of self-monitoring requirements contained
in individual Waste Discharge Requirements (WDRs) or National Pollution Discharge
Elimination System (NPDES) permits.

The RMP is composed of two components:  a routine monitoring component and a special
monitoring component.  The routine monitoring includes most of the traditional monitoring that
has occurred in the watershed.  The special monitoring includes special investigations into
unanswered questions about nutrient sources and dynamics in the watershed.

While the RMP was originally conceived as focusing only on nutrients, the Newport Bay
Watershed Water Quality Technical Workgroup has also recognized the utility of using the RMP
as a framework for additional monitoring in the watershed.  This is an appropriate extension of
the program considering the current development of a toxic substances TMDL for the Newport
Watershed by the Regional Board for adoption in 2002.  Specifically, monitoring for toxic
substances and toxicity would be conducted at the same sites in the Bay and watershed.  A
proposed toxic substances monitoring plan is included in Appendix A.

PROCEDURES AND QUALITY ASSURANCE/QUALITY CONTROL

Sampling procedures and quality assurance/quality control will follow those outlined in County
of Orange, 1998b.  If more than one entity or laboratory is collecting or analyzing samples, a
standard sampling procedure, quality assurance/quality control, and analysis procedure will
need to be developed.  Additional sampling procedures and quality assurance/quality control
protocols will need to be developed for algae sampling.
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RATIONALE FOR STATION SELECTION

TMDL Compliance Monitoring

Compliance monitoring will quantify the three endpoints of the nutrient TMDL.  The seasonal
nutrient loading from the watershed will be determined from samples collected at the San Diego
Creek at Campus, Santa Ana-Delhi at Irvine Ave., Bonita Canyon at San Diego Creek, and
Costa Mesa Channel at Highland stations.  These station locations will capture 99% of the total
annual nitrogen load in the watershed based on analyses conducted during the development of
the TMDL.  The remaining 1% of the total annual nitrogen load, coming from the Lower
Newport Bay watershed, will be determined by modeling land use and loading rates.

The nutrient concentration in San Diego Creek, Reaches 1 and 2, will be determined from
samples collected at the San Diego Creek at Campus and San Diego Creek at Culver stations.
These are the historical stations used to determine the concentrations in the Creek.

The extent, magnitude, and duration of algal blooms in San Diego Creek and Newport Bay will
be determined by the in-bay algae and water quality monitoring program and an algae survey of
the creek system.

TMDL Allocation Monitoring

Allocation monitoring will quantify the allocations of the nutrient TMDL.  The currently permitted
and unpermitted nurseries will sample discharges from their facilities.  The agricultural
discharges will be characterized by sampling stations located in three general soil zones and for
different crop types.  These sites are yet to be determined.

The urban allocation will be determined from samples collected at the Santa Ana-Delhi at Irvine
Ave., Costa Mesa Channel at Highland, Lane Channel at Jamboree, El Modena-Irvine Channel
at Michelle, and Agua Chinon Wash at Irvine Center Dr. stations.

ROUTINE MONITORING

Physicals/Nutrients

The selection of monitoring locations relied upon the historical location of monitoring stations
maintained by the County of Orange, analysis of the current NPDES monitoring program
(County of Orange, 1998a) and proposed revisions to that program (County of Orange, 1998b),
the data used to develop the nutrient TMDL, and areas of information that were missing in the
development of the TMDL.

Watershed

The watershed monitoring plan serves two of the three goals of the nutrient TMDL as well
as providing compliance monitoring with TMDL load and wasteload allocations.  The
stations were selected based on the three main land uses associated with allocations:
urban, nurseries, and agriculture.  The station locations include nine stations previously
monitored by the County of Orange, the three permitted nursery stations, and additional
stations to be added for currently unpermitted nurseries and agricultural sites.  The sites
and constituents to be sampled are listed in Table 1.
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In-Bay

The in-bay monitoring plan serves to address a component of the third endpoint of the
TMDL, algal blooms in the Bay.  The five stations are a reduction from the ten that are
currently monitored by the County of Orange.  The five stations are representative of the
Bay based on the analysis conducted by the County of Orange (County of Orange, 1998a).
The stations and constituents to be sampled are listed in Table 2.

Algae

The third endpoint of the TMDL is to determine the extent, magnitude, and duration of algal
blooms in San Diego Creek and Newport Bay.  The monitoring stations selected are
representative sites from the stations established by Dr. Horne for the IRWD WWSP. (Alex
Horne Associates, 1998).  The 9 sites are distributed throughout the Upper Bay.  Algae
distribution in the creek system is a special monitoring priority (see next section).  The stations
and parameters are listed in Table 3.

SPECIAL MONITORING

Several areas and problems within the watershed need further intensive study in order to
provide information to update and revise the nutrient TMDL, if necessary.  The studies range
from short duration, focused investigations into the nutrient loading from open space in the
watershed to longer, more complex investigations, such as nutrients concentrations in Bay and
Creek sediments and shallow groundwater loading to the creek system.  A few of these studies
would be performed each year.  The monitoring priorities (not in order of priority) are:

Aerial mapping of algae distribution
Open space nutrient loading
Shallow groundwater contribution to the creek system
Algae survey of the creek system
Nutrient concentrations in bay and creek sediments
Quantification of beneficial use impairment of the bay
Nutrient fluxes from bay sediments and algae
Quantification of precipitation loading

REFERENCES

Alex Horne Associates, 1998.  Macroalgae (Seaweed) in Newport Bay-Estuary:  Spring-
Summer-Fall 1998 and a comparison with 1996-97.  Report to the Irvine Ranch Water
District.  27p.

County of Orange, Public Facilities and Resources Dept., 1998a.  Monitoring Program Design.
Report prepared for the San Diego and Santa Ana Regional Water Quality Control Boards.
36p.

County of Orange, Public Facilities and Resources Dept., 1998b.  Water Quality Sampling Plan.
Report prepared for the San Diego and Santa Ana Regional Water Quality Control Boards.
10p + appendices.
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Table #1 Newport Bay Watershed Monitoring

STATION ANALYSIS CONSTITUENTS FREQUENCY ANNUAL
FREQUENCY

SAMPLES PER
STATION

ANNUAL
SAMPLES PER

STATION

SADF01 Physicals
temp, conductivity, turbidity,

Ph, DO, hardness
Bi-monthly 24 1 24

Santa Ana-Delhi

@ Irvine Ave Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Bi-monthly 24 1 24

Physicals flow Daily NA NA NA

Physicals
temp, conductivity, turbidity,

Ph, DO, hardness
Storm 3 minimum 1 3 minimum

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Storm 3 minimum 1 3 minimum

SDMF05 Physicals
temp, conductivity, turbidity,

Ph, DO, hardness
Weekly 52 1 52

San Diego Creek

 @ Campus Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Weekly 52 1 52

Physicals flow Daily NA NA NA

Physicals
temp, conductivity, turbidity,

Ph, DO, hardness
Storm 3 minimum 1 3 minimum

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Storm 3 minimum 1 3 minimum

BCF04 Physicals
temp, conductivity, turbidity,

Ph, DO, hardness, flow
Monthly 12 1 12

Bonita Canyon

 @ SDC Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly 12 1 12

Physicals
temp, conductivity, turbidity,

Ph, DO, hardness, flow
Storm 3 minimum 1 3 minimum

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Storm 3 minimum 1 3 minimum

CMCG02 Physicals
temp, conductivity, turbidity,

Ph, DO, hardness, flow
Monthly 12 1 12

Costa Mesa
Channel

 @ Highland Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly 12 1 12

Physicals
temp, conductivity, turbidity,

Ph, DO, hardness, flow
Storm 3 minimum 1 3 minimum

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Storm 3 minimum 1 3 minimum
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Table #1 Newport Bay Watershed Monitoring
STATION ANALYSIS CONSTITUENTS FREQUENCY ANNUAL

FREQUENCY
SAMPLES PER

STATION
ANNUAL

SAMPLES PER
STATION

MIRF07 Physicals
temp, conductivity, turbidity,

Ph, DO, hardness, flow
Monthly 12 1 12

El Modena-Irvine
Channel

 @ Michelle Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly 12 1 12

Physicals
temp, conductivity, turbidity,

Ph, DO, hardness, flow
Storm 3 minimum 1 3 minimum

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Storm 3 minimum 1 3 minimum

LANF08 Physicals
temp, conductivity, turbidity,

Ph, DO, hardness, flow
Monthly 12 1 12

Lane Channel

 @ Jamboree Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly 12 1 12

Physicals
temp, conductivity, turbidity,

Ph, DO, hardness, flow
Storm 3 minimum 1 3 minimum

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Storm 3 minimum 1 3 minimum

ACWF18 Physicals
temp, conductivity, turbidity,

Ph, DO, hardness, flow
Monthly 12 1 12

Agua Chinon
Wash

 @ Irvine Center
Dr.

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly 12 1 12

Physicals
temp, conductivity, turbidity,

Ph, DO, hardness, flow
Storm 3 minimum 1 3 minimum

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Storm 3 minimum 1 3 minimum

BARSED Physicals
temp, conductivity, turbidity,

Ph, DO, hardness
Bi-monthly 24 1 24

Peters Canyon
Wash

 @ Barranca Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Bi-monthly 24 1 24

Physicals flow Daily NA NA NA

Physicals
temp, conductivity, turbidity,

Ph, DO, hardness
Storm 3 minimum 1 3 minimum

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Storm 3 minimum 1 3 minimum
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Table #1 Newport Bay Watershed Monitoring
STATION ANALYSIS CONSTITUENTS FREQUENCY ANNUAL

FREQUENCY
SAMPLES PER

STATION
ANNUAL

SAMPLES PER
STATION

WYLSED Physicals
temp, conductivity, turbidity,

Ph, DO, hardness
Bi-monthly 24 1 24

San Diego Creek

 @ Culver Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Bi-monthly 24 1 24

Physicals flow Daily NA NA NA

Physicals
temp, conductivity, turbidity,

Ph, DO, hardness
Storm 3 minimum 1 3 minimum

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Storm 3 minimum 1 3 minimum

Currently
permitted
nurseries

Physicals
temp, conductivity, turbidity,

Ph, DO, hardness
Weekly 52 1 52

Hines, El Modeno,
Bordiers

Physicals Flow Daily NA NA NA

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Weekly 52 1 52

Currently
unpermitted

nurseries
Physicals

temp, conductivity, turbidity,
Ph, DO, hardness

Weekly 52 1 52

(Possibly 1 to 10)

Flow Flow Daily NA NA NA

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Weekly 52 1 52

Agricultural
discharges

Physicals
temp, conductivity, turbidity,

Ph, DO, hardness
Irrigation/Storm NA NA NA

(Sites to be
determined)

Flow Flow Daily NA NA NA

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Irrigation/Storm NA NA NA
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Table # 2 Newport Bay Monitoring

STATION ANALYSIS CONSTITUENTS FREQUENCY ANNUAL
FREQUENCY

SAMPLES PER
STATION

ANNUAL
SAMPLES PER

STATION

UNBJAM Physicals
temp, conductivity,
turbidity, Ph, DO

Monthly 12 3 (1 @ 3 depths) 36

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly 12 3 (1 @ 3 depths) 36

UNBSDC Physicals
temp, conductivity,
turbidity, Ph, DO

Monthly 12 3 (1 @ 3 depths) 36

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly 12 3 (1 @ 3 depths) 36

UNBNSB Physicals
temp, conductivity,
turbidity, Ph, DO

Monthly 12 3 (1 @ 3 depths) 36

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly 12 3 (1 @ 3 depths) 36

UNBCHB Physicals
temp, conductivity,
turbidity, Ph, DO

Monthly 12 3 (1 @ 3 depths) 36

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly 12 3 (1 @ 3 depths) 36

LNBHIR Physicals
temp, conductivity,
turbidity, Ph, DO

Monthly 12 3 (1 @ 3 depths) 36

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly 12 3 (1 @ 3 depths) 36
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Table # 3 Newport Bay Algae Monitoring

STATION ANALYSIS CONSTITUENTS FREQUENCY ANNUAL
FREQUENCY

SAMPLES
PER

STATION

ANNUAL
SAMPLES

PER STATION

Horne # 2 Physicals temp, DO, conductivity
Monthly during

season/Bi-monthly off
season

9 1 9

(South end of
Shellmaker Is)

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly during
season/Bi-monthly off

season
9 1 9

Algae
biomass, species

composition

Monthly during
season/Bi-monthly off

season
9 transect 9

Horne # 4 Physicals temp, DO, conductivity
Monthly during

season/Bi-monthly off
season

9 1 9

(South tip of Middle Is)

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly during
season/Bi-monthly off

season
9 1 9

Algae
biomass, species

composition

Monthly during
season/Bi-monthly off

season
9 transect 9

Horne # 8 Physicals temp, DO, conductivity
Monthly during

season/Bi-monthly off
season

9 1 9

(N end of Middle Is)

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly during
season/Bi-monthly off

season
9 1 9

Algae
biomass, species

composition

Monthly during
season/Bi-monthly off

season
9 transect 9

Horne # 10 Physicals temp, DO, conductivity
Monthly during

season/Bi-monthly off
season

9 1 9

(W side of the Narrows)

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly during
season/Bi-monthly off

season
9 1 9

Algae
biomass, species

composition

Monthly during
season/Bi-monthly off

season
9 transect 9
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Table # 3 Newport Bay Algae Monitoring

STATION ANALYSIS CONSTITUENTS FREQUENCY ANNUAL
FREQUENCY

SAMPLES
PER

STATION

ANNUAL
SAMPLES

PER STATION

Horne # 12 Physicals temp, DO, conductivity
Monthly during

season/Bi-monthly off
season

9 1 9

(SW side of Unit II
Basin)

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly during
season/Bi-monthly off

season
9 1 9

Algae
biomass, species

composition

Monthly during
season/Bi-monthly off

season
9 transect 9

Horne # 15 Physicals temp, DO, conductivity
Monthly during

season/Bi-monthly off
season

9 1 9

(N end of Unit II Basin,
W side of Dike)

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly during
season/Bi-monthly off

season
9 1 9

Algae
biomass, species

composition

Monthly during
season/Bi-monthly off

season
9 transect 9

Horne # 18 Physicals temp, DO, conductivity
Monthly during

season/Bi-monthly off
season

9 1 9

(S side of Unit I Basin)

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly during
season/Bi-monthly off

season
9 1 9

Algae
biomass, species

composition

Monthly during
season/Bi-monthly off

season
9 transect 9

Horne # 19 Physicals temp, DO, conductivity
Monthly during

season/Bi-monthly off
season

9 1 9

(N side of Unit I Basin)

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly during
season/Bi-monthly off

season
9 1 9

Algae
biomass, species

composition

Monthly during
season/Bi-monthly off

season
9 transect 9

Horne #24 Physicals temp, DO, conductivity
Monthly during

season/Bi-monthly off
season

9 1 9

(NE side of Unit I Basin)

Nutrients
TN (nitrate, nitrite,

ammonia, kjeldahl),
TP(ortho)

Monthly during
season/Bi-monthly off

season
9 1 9

Algae biomass, species
composition

Monthly during
season/Bi-monthly off

season

9 transect 9
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APPENDIX A - Newport Bay Watershed Toxic Substances Monitoring

STATION ANALYSIS CONSTITUENTS FREQUENCY ANNUAL
FREQUENCY

SAMPLES PER
STATION

ANNUAL SAMPLES
PER STATION

SDMF01 Metals
Cadmium, Chromium,

Copper, Lead, Mercury,
Selenium, Silver, Zinc

Seasonally
(Wet/dry)

12 1 12

Santa Ana-Delhi

@ Irvine Ave Organophosphate Pesticides Diazinon, Chlorpyrifos
Seasonally
(Wet/dry)

12 1 12

Sediment
Trace Metals, DDT,

Chlordane, Toxaphene
Semi-Annually 2 1 2

Acute Toxicity - water column
Seasonally
(Wet/dry)

4 1 4

Chronic Toxicity -
(Ceriodaphnia/Pimephales)

water column

Seasonally
(Wet/dry)

8 1 8

SDMF05 Metals
Cadmium, Chromium,

Copper, Lead, Mercury,
Selenium, Silver, Zinc

Seasonally
(Wet/dry)

12 1 12

San Diego Creek

 @ Campus Organophosphate Pesticides Diazinon, Chlorpyrifos
Seasonally
(Wet/dry)

12 1 12

Sediment
Trace Metals, DDT,

Chlordane, Toxaphene
Semi-Annually 2 1 2

Acute Toxicity - water column
Seasonally
(Wet/dry)

4 1 4

Chronic Toxicity -
(Ceriodaphnia/Pimephales)

water column

Seasonally
(Wet/dry)

8 1 8

BCF04 Metals
Cadmium, Chromium,

Copper, Lead, Mercury,
Selenium, Silver, Zinc

Seasonally
(Wet/dry)

6 1 6

Bonita Canyon

 @ SDC Organophosphate Pesticides Diazinon, Chlorpyrifos
Seasonally
(Wet/dry)

6 1 6

Sediment
Trace Metals, DDT,

Chlordane, Toxaphene
Semi-Annually 2 1 2

Acute Toxicity - water column
Seasonally
(Wet/dry)

4 1 4

Chronic Toxicity -
(Ceriodaphnia/Pimephales)

water column

Seasonally
(Wet/dry)

8 1 8
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APPENDIX A - Newport Bay Watershed Toxic Substances Monitoring
STATION ANALYSIS CONSTITUENTS FREQUENCY ANNUAL

FREQUENCY
SAMPLES PER

STATION
ANNUAL SAMPLES

PER STATION

CMCG02 Metals
Cadmium, Chromium,

Copper, Lead, Mercury,
Selenium, Silver, Zinc

Seasonally
(Wet/dry)

6 1 6

Costa Mesa
Channel

 @ Highland Organophosphate Pesticides Diazinon, Chlorpyrifos
Seasonally
(Wet/dry)

6 1 6

Acute Toxicity - water column
Seasonally
(Wet/dry)

4 1 4

Chronic Toxicity -
(Ceriodaphnia/Pimephales)

water column

Seasonally
(Wet/dry)

8 1 8

MICF07 Metals
Cadmium, Chromium,

Copper, Lead, Mercury,
Selenium, Silver, Zinc

Seasonally
(Wet/dry)

6 1 6

El Modena-Irvine
Channel

 @ Michelle Organophosphate Pesticides Diazinon, Chlorpyrifos
Seasonally
(Wet/dry)

6 1 6

Acute Toxicity - water column
Seasonally
(Wet/dry)

4 1 4

Chronic Toxicity -
(Ceriodaphnia/Pimephales)

water column

Seasonally
(Wet/dry)

8 1 8

LANF08 Metals
Cadmium, Chromium,

Copper, Lead, Mercury,
Selenium, Silver, Zinc

Seasonally
(Wet/dry)

6 1 6

Lane Channel

 @ Jamboree Organophosphate Pesticides Diazinon, Chlorpyrifos
Seasonally
(Wet/dry)

6 1 6

Sediment
Trace Metals, DDT,

Chlordane, Toxaphene
Semi-Annually 2 1 2

Acute Toxicity - water column
Seasonally
(Wet/dry)

4 1 4

Chronic Toxicity -
(Ceriodaphnia/Pimephales)

water column

Seasonally
(Wet/dry)

8 1 8
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APPENDIX A - Newport Bay Watershed Toxic Substances Monitoring
STATION ANALYSIS CONSTITUENTS FREQUENCY ANNUAL

FREQUENCY
SAMPLES PER

STATION
ANNUAL SAMPLES

PER STATION

ACWF18 Metals
Cadmium, Chromium,

Copper, Lead, Mercury,
Selenium, Silver, Zinc

Seasonally
(Wet/dry)

6 1 6

Agua Chinon
Wash

 @ Irvine Center
Dr.

Organophosphate Pesticides Diazinon, Chlorpyrifos
Seasonally
(Wet/dry)

6 1 6

Sediment
Trace Metals, DDT,

Chlordane, Toxaphene
Semi-Annually 2 1 2

Acute Toxicity - water column
Seasonally
(Wet/dry)

4 1 4

Chronic Toxicity -
(Ceriodaphnia/Pimephales)

water column

Seasonally
(Wet/dry)

8 1 8

BARSED Metals
Cadmium, Chromium,

Copper, Lead, Mercury,
Selenium, Silver, Zinc

Seasonally
(Wet/dry)

12 1 12

Peters Canyon
Wash

 @ Barranca Organophosphate Pesticides Diazinon, Chlorpyrifos
Seasonally
(Wet/dry)

12 1 12

Sediment
Trace Metals, DDT,

Chlordane, Toxaphene
Semi-Annually 2 1 2

Acute Toxicity - water column
Seasonally
(Wet/dry)

4 1 4

Chronic Toxicity -
(Ceriodaphnia/Pimephales)

water column

Seasonally
(Wet/dry)

8 1 8

WYLSED Metals
Cadmium, Chromium,

Copper, Lead, Mercury,
Selenium, Silver, Zinc

Seasonally
(Wet/dry)

12 1 12

San Diego Creek

 @ Culver Organophosphate Pesticides Diazinon, Chlorpyrifos
Seasonally
(Wet/dry)

12 1 12

Sediment
Trace Metals, DDT,

Chlordane, Toxaphene
Semi-Annually 2 1 2

Acute Toxicity - water column
Seasonally
(Wet/dry)

4 1 4

Chronic Toxicity -
(Ceriodaphnia/Pimephales)

water column

Seasonally
(Wet/dry)

8 1 8
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APPENDIX A - Newport Bay Watershed Toxic Substances Monitoring
STATION ANALYSIS CONSTITUENTS FREQUENCY ANNUAL

FREQUENCY
SAMPLES PER

STATION
ANNUAL SAMPLES

PER STATION

Currently
permitted
nurseries

Priority Pesticides
Chlordane, DDT,

Endosulfan, Toxaphene,
PCB, etc.

Bi-annually 2 1 2

Hines, El Modeno,
Bordiers

Organophosphate Pesticides Diazinon, Chlorpyrifos
Seasonally
(Wet/dry)

4 1 4

Chronic Toxicity Bi-annually 2 1 2

Currently
unpermitted

nurseries
Priority Pesticides

Chlordane, DDT,
Endosulfan, Toxaphene,

PCB, etc.
Bi-annually 2 1 2

(Possibly 1 to 10)

Organophosphate Pesticides Diazinon, Chlorpyrifos
Seasonally
(Wet/dry)

4 1 4

Chronic Toxicity Bi-annually 2 1 2

Agricultural
discharges

Priority Pesticides
Chlordane, DDT,

Endosulfan, Toxaphene,
PCB, etc.

Bi-annually 2 1 2

(Sites to be
determined)

Organophosphate Pesticides Diazinon, Chlorpyrifos
Seasonally
(Wet/dry)

4 1 4

Chronic Toxicity Bi-annually 2 1 2
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APPENDIX A - Newport Bay Toxic Substances Monitoring

STATION ANALYSIS CONSTITUENTS FREQUENCY ANNUAL
FREQUENCY

SAMPLES PER
STATION

ANNUAL
SAMPLES PER

STATION

UNBJAM Metals

Cadmium,
Chromium, Copper,

Lead, Mercury,
Selenium, Silver,

Zinc

Seasonally
(Wet/dry)

4 3 (1 @ 3 depths) 12

Organophosphate
Pesticides

Diazinon,
Chlorpyrifos

Seasonally
(Wet/dry)

4 3 (1 @ 3 depths) 12

Sediment
Trace Metals, DDT,

Chlordane
Semi-Annually 2 1 2

Acute Toxicity - (Mysids)
water column

Seasonally
(Wet/dry)

4 1 4

Chronic Toxicity -
(Mysids) water column

Seasonally
(Wet/dry)

4 1 4

UNBSDC Metals

Cadmium,
Chromium, Copper,

Lead, Mercury,
Selenium, Silver,

Zinc

Seasonally
(Wet/dry)

4 3 (1 @ 3 depths) 12

Organophosphate
Pesticides

Diazinon,
Chlorpyrifos

Seasonally
(Wet/dry)

4 3 (1 @ 3 depths) 12

Sediment
Trace Metals, DDT,

Chlordane
Semi-Annually 2 1 2

Acute Toxicity - (Mysids)
water column

Seasonally
(Wet/dry)

4 1 4

Chronic Toxicity -
(Mysids) water column

Seasonally
(Wet/dry)

4 1 4

UNBNSB Metals

Cadmium,
Chromium, Copper,

Lead, Mercury,
Selenium, Silver,

Zinc

Seasonally
(Wet/dry)

4 3 (1 @ 3 depths) 12

Organophosphate
Pesticides

Diazinon,
Chlorpyrifos

Seasonally
(Wet/dry)

4 3 (1 @ 3 depths) 12

Sediment
Trace Metals, DDT,

Chlordane
Semi-Annually 2 1 2

Acute Toxicity - (Mysids)
water column

Seasonally
(Wet/dry)

4 1 4

Chronic Toxicity -
(Mysids) water column

Seasonally
(Wet/dry)

4 1 4
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APPENDIX A - Newport Bay Toxic Substances Monitoring

STATION ANALYSIS CONSTITUENTS FREQUENCY ANNUAL
FREQUENCY

SAMPLES PER
STATION

ANNUAL
SAMPLES PER

STATION

UNBCHB Metals

Cadmium,
Chromium, Copper,

Lead, Mercury,
Selenium, Silver,

Zinc

Seasonally
(Wet/dry)

4 3 (1 @ 3 depths) 12

Organophosphate
Pesticides

Diazinon,
Chlorpyrifos

Seasonally
(Wet/dry)

4 3 (1 @ 3 depths) 12

Sediment
Trace Metals, DDT,

Chlordane
Semi-Annually 2 1 2

Acute Toxicity - (Mysids)
water column

Seasonally
(Wet/dry)

4 1 4

Chronic Toxicity -
(Mysids) water column

Seasonally
(Wet/dry)

4 1 4

LNBHIR Metals

Cadmium,
Chromium, Copper,

Lead, Mercury,
Selenium, Silver,

Zinc

Seasonally
(Wet/dry)

4 3 (1 @ 3 depths) 12

Organophosphate
Pesticides

Diazinon,
Chlorpyrifos

Seasonally
(Wet/dry)

4 3 (1 @ 3 depths) 12

Sediment
Trace Metals, DDT,

Chlordane
Semi-Annually 2 1 2

Acute Toxicity - (Mysids)
water column

Seasonally
(Wet/dry)

4 1 4

Chronic Toxicity -
(Mysids) water column

Seasonally
(Wet/dry)

4 1 4

LNBRIN Metals Trace Metals, TBT Semi-annually 2 3 (1 @ 3 depths) 6

Synthetic Organics  DDT, PCB Semi-annually 2 3 (1 @ 3 depths) 6

Sediment
Trace Metals, DDT,

PCB, TBT
Annually 1 1 1

Acute Toxicity - (Mysids)
water column

Semi-annually 2 1 2

Chronic Toxicity -
(Mysids) water column

Semi-annually 2 1 2

Chronic Toxicity -
(Rhepoxynius) sediment

Semi-annually 2 1 2
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APPENDIX B - Budget
County NPDES Monitoring RMP

turbidity,
NO3, NH3,
TKN, TP,
TSS, VSS

flow Temp, EC,
pH, DO

TN(nitrate,
nitrite,

ammonia,
TKN), TP

flow Temp, EC,
turbidity,
pH, DO,
hardness

Temp, DO,
EC

Algae
(biomass,
species

composition)
SADF01 1 9 SADF01 33 1 33

SDMF05 61 1 61 SDMF05 61 1 61

BCF04 12 BCF04 21 1 21

CMCG02 61 1 61 CMCG02 21 1 21

MICF07 1 MICF07 21 1 21

LANF08 1 10 LANF08 21 1 21

ACWF18 2 ACWF18 15 1 15

CICF25 20 1 20 BARSED 33 1 33

RCWF26 20 20 WYLSED 33 1 33

HCWF27 2 UNBJAM 36 12

HINF28 20 20 UNBSDC 36 12

BARSED 1 UNBNSB 36 12

WYLSED 21 1 21 UNBCHB 36 12

UNBJAM 18 18 LNBRIN 36 12

UNBSDC 18 18 HORNE #2 9* 9* 9

UNBNSB 18 18 HORNE #4 9* 9* 9

UNBCHB 18 18 HORNE #8 9* 9* 9

LNBRIN 5 5 HORNE #10 9* 9* 9

LNBTUB 6 HORNE #12 9* 9* 9

LNBHIR 8 HORNE #15 9* 9* 9

Total Analyses 280 8 329 HORNE #18 9* 9* 9

 Cost/Analysis $121 $3,440 $86 HORNE #19 9* 9* 9

 Totals $33,880 $27,520 $28,294 $89,694 HORNE #24 9* 9* 9

Total Analyses 439 9 319 0 81
 Cost/Analysis $121 $3,440 $86 $284

 Totals $53,119 $30,960 $27,434 $0 $23,004 $134,517
* Price included in Algal Survey
2 ERS II labor hours including burden factor and overhead
2 weeks of ERS II labor
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Recommended Toxic Substances Monitoring
Cr, Cu,
Pb, Hg,
Se, Zn

Seawater Cr, Cu,
Pb, Hg, Se, Zn

OP
Pesticides

Trace metals in
Sediment

Organochlorine
Pesticides in

Sediment

TBT Acute
Toxicity
(Ceriod
aphnia,
fathead
minnow)

Chronic Toxicity
(Ceriodaphnia,

fathead minnow)

Acute Toxicity
(Mysids)

Chronic Toxicity
(Mysids)

SADF01 12 12 2 2 4 8

SDMF05 12 12 2 2 4 8
BCF04 6 6 2 2 4 8

CMCG02 6 6 4 8
MICF07 6 6 4 8

LANF08 6 6 2 2 4 8
ACWF18 6 6 2 2 4 8
BARSED 12 12 2 2 4 8

WYLSED 12 12 2 2 4 8
UNBJAM 12 12 2 2 4 4

UNBSDC 12 12 2 2 4 4
UNBNSB 12 12 2 2 4 4

UNBCHB 12 12 2 2 4 4
LNBRIN 6 6 1 1 1 2 2

Total Analyses 78 54 132 23 23 1 36 72 18 18
 Cost/Analysis $88 $103 $300 $50 $180 $250 $250 $250 $250

 Totals $6,864 $5,562 $39,600 $1,150 $4,140 $0 $9,000 $18,000 $4,500 $4,500 $93,316

2 ERS II labor hours including burden factor and
overhead
2 weeks of ERS II labor
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County NPDES Monitoring
Diss &

Total Ag,
Cd, Cr,
Cu, Ni,
Pb, Zn,

hardness

Diss & Total
Seawater Ag, Cd,
Cr, Cu, Ni, Pb, Zn

Trace
metals in
Sediment

PCBs,
Organochlorine

Pesticides in
Sediment

SADF01 9

SDMF05 9 2 2
BCF04 12 2 2

CMCG02 61
MICF07

LANF08
ACWF18 2
CICF25

RCWF26
HCWF27 2

HINF28
BARSED

WYLSED 2 2
UNBJAM 6 2 2
UNBSDC 6 2 2

UNBNSB 6
UNBCHB 6

LNBRIN 6 5 2
LNBTUB 6 2 2

LNBHIR 8 2 2

Total Analyses 182 88 19 20
 Cost/Analysis $60 $75 $50 $180

 Totals $10,920 $6,600 $950 $3,600 $22,070
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RMP WATERSHED SITES
Agua Chinon Wash

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L

ACWF18 7/25/00 12:20 DT 1 1340 2.5 8 16 <0.05 1 2.59 0.737 <10 <1 7/25/00 12:20 1500 7.1 24.9 7.4
8/30/00 10:05 DT 1 1130 2.6 7.9 17 0.065 0.69 1.93 0.57 <10 <10 8/30/00 10:05 1430 7 23.2 6.3
9/8/00 12:15 DT 1 1760 1.7 8.8 22 <0.05 0.76 1.87 0.402 <10 <10 9/8/00 12:15 1400 6.9 24.3 6.5
11/8/00 10:00 DT 1 1830 145 7.7 53 0.166 2.2 2.88 0.426 180 23
11/30/00 15:30 DT 1 1740 6.3 7.7 39 <0.05 0.39 1.84 0.489 <10 <10 11/30/00 15:30 1090 8 14.9 8.9
12/8/00 10:30 DT 1 1650 6.7 7.8 31 0.242 0.78 4.28 0.977 <10 <10 36868 0.4375 1110 8.1 16 9
1/3/01 9:00 DT 1 1580 4.8 8 28 <0.05 0.71 3.06 0.697 12 <10 1/3/01 9:00 1212 7 15.1 8
1/18/01 7:10 DT 1 1840 5.9 7.7 40 <0.05 0.75 2.3 0.435 <10 <10 36909 0.29861111 813 7 6 15.6
2/13/01 ST 1 412 2210 8.8 13 0.175 5 7.04 4620 420
2/13/01 SF
3/27/01 10:00 DT 1 1760 29 7.9 40 0.066 1.3 2.57 0.738 40 <10 3/27/01 10:00 1757 7.8 20.8 9.13
4/18/01 DT 24 1640 40 8.1 38 <0.05 1.1 1.96 0.511 110 14
4/19/01
6/20/01 8:50 DT 24 895 75 8.3 5.5 <0.05 1.6 4.9 1.78 110 15
6/21/01 7:50

SAMPLES

Appendix B-1
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RMP WATERSHED SITES
Peters Canyon Wash at Barranca Parkway

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L

BARSED 7/19/00 9:30 DT 1 2530 10 8.6 40 <0.05 1.2 0.615 0.06 20 10 7/19/00 9:30 2610 8 29 11.3
8/4/00 12:25 DT 1 2400 10 8.9 35 <0.05 0.99 0.581 0.102 23 8 8/4/00 12:25 2550 8.7 32.1

8/16/00 14:34 DT 24 2560 19 8.2 33 <0.05 1.5 0.673 0.084 30 <10 8/17/00 13:40 2670 8.4 33.3
8/17/00 13:34
8/29/00 14:25 DT 24 1940 5.8 8.4 37 0.166 1.5 1.04 0.227 <10 <10 8/29/00 13:30 2240 8.1 28.3 22.4
8/30/00 13:25
9/12/00 11:32 DT 24 2410 7.4 8.4 33 <0.05 1.3 0.337 0.026 13 <10 9/13/00 8:55 2350 8.5 22.3 16.1
9/13/00 10:32
9/26/00 12:36 DT 24 2420 3.4 8.6 44 <0.05 0.78 1.1 0.196 10 <10 9/27/00 12:10 2320 8 33.6
9/27/00 11:36
10/5/00 11:15 DT 24 2280 6 8.5 40 <0.05 0.94 0.918 0.149 25 <10 10/6/00 10:40 1790 7.9 20.2 6.7
10/6/00 10:15
10/10/00 9:28 ST 5 1120 34 7.5 38 0.908 12 3.67 0.15 290 80
10/10/00 10:28
10/10/00 11:28 ST 12 1620 17 7.8 44 0.345 4.1 1.56 0.205 74 18
10/11/00 11:28 SF
10/11/00 13:28 ST 38 2120 10 8.3 40 0.228 2.4 1.19 0.184 16 40
10/14/00 6:28 SF
10/27/00 3:43 ST 5 1530 300 8.2 53 0.742 5.7 4.59 0.54 620 100
10/27/00 4:43
10/27/00 6:43 ST 8 1120 700 7.5 32 0.409 3.2 3.98 0.546 430 60
10/27/00 20:43 SF
10/27/00 22:43 ST 18 2390 18 8.2 57 0.233 1.7 1.77 0.44 25 <10 10/29/00 9:55 2200 7.96 19.4 8.9
10/29/00 7:43 SF
10/29/00 9:43 ST 5 2710 12 8.5 53 0.075 0.75 0.949 0.19 12 <10
10/29/00 17:43 SF
10/29/00 19:43 ST 10 1070 137 7.8 25 0.209 2.1 2.51 0.489 190 29
10/30/00 13:43 SF
10/30/00 15:43 ST 7 2290 20 8.3 44 0.138 1.1 0.979 0.352 19 <10
10/31/00 3:43 SF
11/8/00 10:30 DT 1 2330 5.3 8.9 43 <0.05 1.5 0.306 0.22 18 <10
11/30/00 10:32 DT 24 2630 5 8.3 53 0.133 0.96 0.765 0.114 13 <10 12/1/00 8:35 1481 7.4 14.7 10.5
12/1/00 9:32
12/14/00 8:50 DT 24 2510 9.9 8.8 70 <0.05 1.6 1.1 0.215 37 11 12/15/00 9:30 1300 7.3 14.9 8.8
12/15/00 7:50
12/26/00 8:56 DT 24 2070 22 8.5 66 0.116 1.4 1.71 0.302 41 10
12/27/00 7:56

1/8/01 14:35 ST 5 1260 2.6 7.6 44 1.42 5.1 3.67 0.449 <10 <10
1/8/01 15:35
1/8/01 17:35 ST 8 810 170 7.7 20 1.13 6.5 4.28 0.311 600 110
1/9/01 7:35
1/9/01

1/10/01 14:26 ST 2190 160 8.2 48 <0.05 3.3 2.36 0.5 <10 48
1/10/01 16:26
1/10/01 18:26 ST 21 455 270 7.8 16 0.266 2 3.06 0.44 300 40
1/12/01 12:26 SF
1/17/01 7:10 DT 2 3280 6 8.1 84 <0.05 0.75 0.581 0.167 <10 <10 1/18/01 9:15 1100 7.2 7.9 10.3
1/18/01 6:10

SAMPLES
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RMP WATERSHED SITES
Peters Canyon Wash at Barranca Parkway

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L

SAMPLES

BARSED 1/24/01 8:57 ST 5 930 283 7.9 25 0.792 5.5 2.75 0.242 430 76
1/24/01 9:57 SF
1/24/01 11:57 ST 10 1430 104 8 44 0.508 2.3 1.93 0.372 110 16
1/25/01 5:57 SF
1/25/01 7:57 ST 12 2950 9 7.8 84 0.111 0.47 0.887 0.269 <10 <10
1/26/01 5:57 SF
1/26/01 7:57 ST 26 1860 128 8.2 57 0.33 0.94 1.59 0.281 170 22
1/28/01 9:57 SF
2/1/01 9:22 DT 24 3510 3.5 8.2 84 <0.05 0.4 0.643 0.153 <10 <10
2/2/01 8:22

2/14/01 ST 24 1070 73 7.8 21 0.155 1.5 1.65 0.356 67 <10 2/15/01 5576 7.8 12.4 10.1
2/15/01
2/22/01 8:30 DT 24 5630 4 8.2 210 <0.05 0.71 0.612 0.026 <10 <10 2/22/01 8:30 2494 8.1 15 18.6
2/23/01 7:30
3/6/01 2:56 ST 5 1130 170 7.4 30 0.136 2.2 1.93 240 37
3/6/01 3:56 SF
3/6/01 5:56 ST 5 1180 260 7.4 33 0.11 1.8 2.17 0.214 330 40
3/6/01 13:56 SF
3/6/01 15:56 ST 13 2940 31 8 97 0.168 1.3 0.857 0.219 22 <10
3/7/01 15:56 SF
3/7/01 17:56 ST 30 3380 30 8.3 100 <0.05 1.1 0.979 0.23 45 <10

3/10/01 3:56 SF
3/20/01 8:49 DT 24 3220 2.2 8.3 88 <0.05 0.75 0.153 0.041 <10 <10 3/20/01 10:30 2950 8.2 19 19.9
3/21/01 7:49
4/3/01 DT 24 2670 12 8.2 97 0.757 2.6 1.41 0.409 48 15
4/4/01

4/25/01 8:45 DT 24 2670 2.6 8.3 57 <0.05 1.1 0.459 0.088 <10 <10 4/26/01 2745 8.3 19.5 16.1
4/26/01 7:45
5/15/01 10:00 DT 24 2320 3.9 8.6 75 <0.05 2.2 1.71 0.479 <10 <10
5/16/01 9:00
5/16/01 10:00 DT 24 2590 3.9 8.6 88 0.65 2.9 1.9 0.549 <10 <10
5/17/01 9:00
5/17/01 10:00 DT 24 2520 2.9 8.6 75 <0.05 1.7 1.1 0.34 <10 <10
5/18/01 9:00
5/18/01 10:00 DT 24 2380 2.9 8.5 70 <0.05 4.3 1.35 0.337 <10 <10
5/19/01 9:00
5/19/01 10:00 DT 24 2450 4.5 8.5 62 <0.05 2 1.19 0.288 <10 <10
5/20/01 9:00
5/20/01 10:00 DT 24 2440 3.6 8.6 66 0.068 1.6 0.918 0.265 <10 <10
5/21/01 9:00
5/21/01 10:00 DT 24 3120 0.7 8.2 66 <0.05 0.37 0.581 <10 <10
5/22/01 9:00
5/22/01 10:00 DT 24 2370 4.9 8.5 57 <0.05 1.5 0.887 0.224 10 <10
5/23/01 9:00
5/30/01 9:05 DT 24 2190 3.2 8.4 53 <0.05 1.5 1.35 0.417 <10 <10 5/31/01 2979 8.2 22.9 13.7
5/31/01 8:05
6/7/01 8:55 DT 2510 2.5 8.4 53 <0.05 0.66 0.765 0.024 <10 <10
6/8/01 7:55

6/14/01 9:03 DT 24 2240 2.8 8.5 44 <0.05 0.74 0.734 0.201 <10 <10
6/15/01 8:03

Appendix B-3
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RMP WATERSHED SITES
Bonita Canyon Wash

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L

BCF04 7/25/00 13:14 DT 1 2780 75 8.1 1.8 <0.05 0.6 0.285 0.021 300 40 2.84 7.9 21 7.8
8/29/00 12:13 DT 24 2470 6.9 8.3 1.5 <0.05 0.34 0.398 0.065 10 <10 8/29/00 12:15 3040 7.8 20.8 8
8/30/00 11:13
9/7/00 12:43 DT 24 3360 20 8.3 2.4 <0.05 0.67 0.612 0.026 50 <10 9/8/00 3160 7.8 21.3 9.9
9/8/00 11:43

10/3/00 11:42 DT 24 3010 10 7.8 2.3 <0.05 0.42 0.153 0.036 34 <10 10/4/00 11:40 2580 8.2 24 6.7
10/4/00 10:42
10/27/00 3:22 ST 2 2160 2.5 7.7 6.1 0.213 2.3 1.59 0.219 <10 <10
10/27/00 5:22
11/7/00 10:43 DT 24 2940 5.9 8.3 11 <0.05 0.52 0.337 0.074 <10 <10
11/8/00 9:43
12/21/00 14:00 DT 24 3040 1.4 8.3 2.6 <0.05 0.31 0.153 0.02 <10 <10 12/22/00 1290 7.1 15.9 8.1
12/22/00 13:00

1/2/01 11:42 DT 24 2960 1.3 8.3 2.5 <0.05 0.52 0.122 0.053 <10 <10 1/2/01 11:00 1130 7.3 15.2 10.2
1/3/01 10:42
2/5/01 11:01 DT 24 2740 4.6 8.5 2.1 <0.05 1.8 0.0918 0.047 <10 <10 2/6/01 11:01 2500 14.8 10.5
2/6/01 9:01

2/12/01 14:13 ST 10 346 648 7.6 3.2 0.084 1.4 1.35 0.212 540 40
2/13/01 10:13 SF
2/13/01 10:13 ST 14 723 300 7.9 4.1 <0.05 1.2 0.979 0.19 230 24
2/14/01 12:13 SF
2/14/01 14:13 ST 17 1640 51 8.2 3.7 <0.05 0.43 0.612 0.112 35 <10 2/16/01 13:45 1940 7.6 12.5 10.1
2/16/01 1:00 SF
2/20/01 12:20 ST 10 1540 9.7 8.2 1.1 <0.05 0.33 0.214 <10 <10 2/22/01 9:15 2212 8.2 12.1 8.8
2/21/01 7:22 SF
2/25/01 15:45 ST 5 472 273 7.8 2.5 <0.05 1.2 1.01 270 26
2/25/01 16:33 SF
2/25/01 18:14 ST 14 418 462 7.6 2 <0.05 1.3 1.13 430 42 2/26/01 9:25 524 8.5 12.2 5.7
2/26/01 20:14 SF
2/27/01 22:14 ST 29 916 109 8.1 3.4 <0.05 0.71 0.734 72 <10
3/1/01 7:17 SF
3/6/01 3:40 ST 5 1330 120 7.5 2.7 <0.05 0.94 0.643 0.071 170 20
3/6/01 4:40 SF
3/6/01 6:40 ST 7 676 140 7.7 1.7 <0.05 0.91 0.612 0.081 120 <10
3/6/01 18:40 SF
3/6/01 20:40 ST 14 1700 13 8.2 0.73 <0.05 0.61 0.214 0.067 21 <10
3/7/01 22:40 SF
3/8/01 0:40 ST 27 2230 14 8.3 1.2 <0.05 0.56 0.153 0.046 18 <10

3/10/01 4:40 SF
4/12/01 DT 24 1720 21 8.1 1.5 <0.05 0.62 0.398 0.067 30 <10
4/13/01
6/28/01 DT 1 2900 69 7.9 2.6 <0.05 0.67 0.826 0.143 160 18

SAMPLES
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RMP WATERSHED SITES
Central Irvine Channel - NPDES Station

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L

CICF25 7/7/00 10:35 DT 1 1520 30 9.1 32 0.234 3.3 1.96 0.383 32 12
7/7/00 10:35 DF
7/20/00 10:45 DT 1 1940 23 8.7 88 0.094 2.6 3.18 0.916 24 9
8/9/00 8:15 DT 24 1970 58 8 170 10.5 9 7.65 2.61 160 30
8/10/00 7:15
8/24/00 10:00 DT 24 1960 17 8.3 84 0.238 2.9 7.96 1.92 <10 <10 8/24/00 10:00 1530 7.4 24.5 13.6
8/25/00 9:00
9/5/00 14:02 DT 24 1930 20 8.1 57 0.148 5.6 4.28 0.732 220 22 9/6/00 14:04 1070 9.1 31.1 13.3
9/6/00 13:02
9/19/00 8:04 DT 24 2040 78 8.4 35 <0.05 3.49 3.98 0.749 140 28 9/20/00 7:50 2090 7.9 21.1 8.1
9/20/00 7:04
10/3/00 9:14 DT 24 1460 35 8.4 57 0.179 1.8 2.88 0.892 120 11
10/4/00 8:14
10/17/00 11:22 DT 24 1830 132 8.2 66 0.282 3.9 3.06 0.57 170 26
10/18/00 10:22
11/2/00 10:30 DT 24 1940 24 8.2 150 3.35 4.5 6.12 0.934 <10 <10
11/3/00 9:30
11/30/00 9:48 DT 24 1930 26 8.1 120 1.73 2.3 5.81 1.82 12 <10 12/1/00 7:30 1094 7.8 13.9 7
12/1/00 8:48
12/14/00 8:16 DT 24 1860 13 8.6 150 0.825 2.1 5.2 1.04 17 <10 12/15/00 7:45 1390 7 15.1 7.8
12/15/00 7:16
12/21/00 10:22 DT 24 1960 167 8 180 8.34 10 1.25 3.21 210 34 12/22/00 1100 7.9 14.1 10.1
12/22/00 9:22
1/2/01 8:15 DT 24 1880 24 8.1 120 <0.05 1.7 4.59 1.49 25 <10 1/2/01 9:00 962 6.3 11.3 10
1/3/01 7:15
2/1/01 9:45 DT 24 2210 2 8.1 100 <0.05 0.24 0.918 0.256 <10 <10 2/1/01 1483 15.1 10.9
2/2/01 8:45
2/14/01 ST 24 1140 126 7.8 88 0.685 3.9 7.34 1.86 93 14 2/15/01 1917 7.6 18.6 10.1
2/15/01
3/13/01 8:45 DT 24 1810 19 8 150 3.21 4.7 2.72 0.74 15 <10 3/13/01 9:00 1965 7.9 16.1 15
3/14/01 7:45
3/27/01 8:24 DT 24 1860 12 7.9 220 0.425 2.8 8.26 2.37 21 <10 3/27/01 9:00 330 8.5 16.3 16.5
3/28/01 7:24
4/12/01 9:15 DT 24 1810 12 7.9 190 6.26 8.6 6.12 2.04 13 <10 4/12/01 9:00 1941 8.4 15.1 12.7
4/13/01 8:15
4/18/01 8:35 DT 24 1900 3.4 9.2 190 <0.05 3.2 2.05 0.562 <10 <10 4/19/01 1798 8.4 16.2 14.9
4/19/01 7:35
4/25/01 7:45 DT 24 2070 55 8.3 290 17.2 23 10.7 5.59 61 12 4/26/01 2104 8.1 16.9 11.2
4/26/01 6:45
5/1/01 15:25 DT 1 2100 13 7.4 220 21.2 30 10.1 10 <10
5/15/01 10:00 DT 6 1540 94 8.6 180 1.63 6.9 7.04 86 13
5/15/01 15:00 1.76
5/15/01 16:00 DT 6 1600 151 8.7 180 <0.05 3.6 5.81 134 15
5/15/01 21:00 1.77
5/16/01 22:00 DT 6 1630 67 8.1 160 0.924 3.9 7.96 44 <10
5/16/01 3:00 3.57
5/16/01 4:00 DT 6 1870 121 7.9 240 16.3 21 14.4 150 21
5/16/01 9:00 3.73
5/16/01 10:00 DT 6 1660 54 8.6 230 9.29 17 7.04 1.85 51 11
5/16/01 15:00
5/16/01 22:00 DT 6 1900 23 7.9 300 10.5 20 11.6 3.05 18 <10
5/17/01 3:00
5/16/01 16:00 DT 6 1890 49 8.6 250 7.28 14 6.12 1.34 45 12

SAMPLES

Appendix B-5
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RMP WATERSHED SITES
Central Irvine Channel - NPDES Station

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L
SAMPLES

CICF25 5/16/01 21:00
5/17/01 4:00 DT 6 1980 23 7.9 260 14.6 24 13.2 3.89 21 <10
5/17/01 9:00
5/17/01 10:00 DT 6 1660 105 9.1 140 1.06 5.4 4.9 0.799 140 32
5/17/01 15:00
5/17/01 16:00 DT 6 1470 21 9.3 160 0.243 4.2 2.66 0.575 37 <10
5/17/01 21:00
5/17/01 22:00 DT 2 200 2.49 4.6 6.43 1.6
5/17/01 23:00
5/18/01 0:00 DT 8 1880 16 8.2 180 3.21 6.1 7.65 2.2 25 <10
5/18/01 7:00
5/18/01 8:00 DT 2 250 8.14 20 15.9 3.67
5/18/01 9:00
5/18/01 10:00 DT 24 1690 15 8.4 160 0.435 5.3 5.81 1.38 22 <10
5/19/01 9:00
5/19/01 10:00 DT 6 1800 92 8.9 110 0.059 3.5 5.81 0.686 150 29
5/19/01 15:00
5/19/01 16:00 DT 6 1860 103 8.2 220 0.149 5.8 7.96 0.921 150 31
5/19/01 21:00
5/19/01 22:00 DT 6 1690 23 7.7 180 <0.05 2.8 9.18 2.06 27 <10
5/20/01 3:00
5/20/01 4:00 DT 6 1870 18 8 160 <0.05 2.5 8.57 2.37 25 <10
5/20/01 9:00
5/20/01 10:00 DT 6 1670 15 8.5 180 <0.05 4 4.28 0.913 20 <10
5/20/01 15:00
5/20/01 16:00 DT 6 1820 14 8.7 220 0.054 3.4 2.08 0.375 21 <10
5/20/01 21:00
5/20/01 22:00 DT 6 1810 6.3 9 170 <0.05 3 6.43 1.96 11 <10
5/21/01 3:00
5/21/01 4:00 DT 6 1790 7.3 8.2 130 <0.05 3.3 7.65 2.43 14 <10
5/21/01 9:00
5/21/01 10:00 DT 6 1700 14 8.9 110 <0.05 2.4 3.37 0.796 24 <10
5/21/01 15:00
5/21/01 16:00 DT 6 1710 8.4 9.2 140 <0.05 <0.2 1.62 0.305 12 <10
5/21/01 21:00
5/21/01 22:00 DT 6 1610 8.5 8.2 110 <0.05 0.48 5.51 1.53 11 <10
5/22/01 3:00
5/22/01 4:00 DT 6 1540 12 8.1 70 <0.05 <0.2 6.12 0.03 18 <10
5/22/01 9:00
5/22/01 10:00 DT 6 1560 73 8.9 70 0.12 <0.2 3.98 0.59 110 26
5/22/01 15:00
5/22/01 10:00 DUP 6 1520 61 8.9 66 0.105 <0.2 3.67 0.594 110 26
5/22/01 15:00
5/22/01 16:00 DT 6 1690 21 8.8 180 0.982 4 2.63 0.582 33 10
5/22/01 21:00
5/22/01 22:00 DT 6 1610 10 7.8 150 1.3 <0.2 6.12 1.68 14 <10
5/23/01 3:00
5/23/01 4:00 DT 6 1630 12 7.9 140 0.671 3 7.04 2.32 13 <10
5/23/01 9:00
5/30/01 8:35 DT 24 1650 110 7.7 120 5.55 12 13.5 1.81 600 130 5/31/01 1811 8.5 19.7 12
5/31/01 7:35
6/20/01 9:55 DT 24 2070 23 8.3 280 0.095 3.2 10.4 3.37 26 <10
6/21/01 8:55
6/28/01 DT 1 1780 31 8.8 110 0.168 3.4 4.9 1.6 30 <10

Appendix B-6
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RMP WATERSHED SITES
Costa Mesa Channel

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L

CMCG02 7/7/00 11:30 DT 1 830 27 9.5 <0.44 0.133 2.8 1.44 0.293 22 16
7/7/00 11:30 DF

7/13/00 9:00 DT 1 845 7.2 8.7 <0.44 0.086 1.6 7.04 0.426 13 10
7/13/00 9:00 DF
7/19/00 12:30 DT 1 765 7.6 9.4 0.58 <0.05 1.6 1.78 0.688 <10 <1
7/19/00 12:30 DF
7/26/00 12:45 DT 1 1120 4 8.4 1.1 0.356 14 309 0.691 <10 <1
7/26/00 12:45 DF
8/4/00 13:30 DT 1 770 4.9 9.6 0.44 0.103 2.1 1.29 0.295 22 18 8/4/00 13:30 843 9.4 31.9 7.8
8/4/00 13:30 DF 1
8/9/00 11:43 DT 24 845 4.7 8.4 66 <0.05 1.5 0.581 0.93 10 8 8/10/00 14:30 718 9.2 33.1 8.8

8/10/00 10:43 DF
8/17/00 8:31 DT 1 1060 11 7.7 1.2 0.137 1.4 1.25 0.277 20 12
8/17/00 8:31 DF
8/24/00 12:32 DT 24 1040 4.4 7.6 1.2 0.134 1.1 1.9 0.6 <10 <10 8/24/00 12:05 455 9.4 26.2 11.3
8/25/00 11:32 DF
8/29/00 10:20 DT 24 870 14 8.2 0.51 0.263 4.3 2.26 0.521 31 18 8/29/00 11:10 395 8.2 236 11.2
8/30/00 9:20 DF
9/5/00 13:37 DT 24 1100 21 8.2 0.75 0.094 1.6 3.67 0.874 72 19 9/6/00 13:30 850 8.9 26.2 10
9/6/00 12:37 DF

9/12/00 8:57 DT 24 990 4.4 7.8 0.58 0.301 2.3 2.6 0.59 <10 <10 9/13/00 7:45 872 8.3 20.2 6.7
9/13/00 7:57 DF
9/19/00 9:53 DT 24 940 6.4 8.3 1.5 0.134 4.07 2.97 0.536 18 10 9/20/00 9:10 780 8.1 21.1 7.6
9/20/00 8:53 DF
9/26/00 10:57 DT 24 810 3 9.4 <0.44 <0.05 1.4 1.29 0.269 <10 <10
9/27/00 9:57 DF
10/5/00 9:30 DT 24 790 4 8.8 3.7 0.112 1.5 1.59 0.261 12 <10 10/6/00 656 8.2 20.4 9.7
10/6/00 8:30 DF
10/11/00 6:07 ST 5 845 15 6.9 16 2.45 64 5.51 0.709 170 115
10/11/00 7:07 SF
10/11/00 9:07 ST 12 490 10 6.9 15 0.461 6.6 4.59 0.993 42 30
10/11/00 21:07 SF
10/11/00 23:07 ST 44 825 6 7.8 0.65 <0.05 1.6 0.581 0.405 <10 <10
10/15/00 7:07 SF
10/17/00 8:40 DT 24 815 5.9 8.6 0.68 <0.05 1.6 1.16 0.169 <10 <10
10/18/00 7:40 DF
10/26/00 3:25 ST 4 380 85 7.1 9.3 0.568 5 2.23 0.128 280 140
10/26/00 4:10
10/27/00 6:10 ST 11 210 24 7 5.9 0.205 2.2 1.62 0.361 43 20
10/28/00 10:10 SF
10/28/00 12:10 ST 2
10/28/00 12:10 SF
10/29/00 10:10 ST 5 655 5.1 8.5 1.1 <0.05 0.97 1.38 0.212 <10 <10
10/29/00 18:10 SF
10/29/00 20:10 ST 4 255 17 7.4 2.8 0.057 0.87 1.38 0.349 16 10
10/30/00 4:10 SF
11/8/00 11:00 DT 1 785 78 8.2 <0.44 <0.05 3.3 3.37 0.288 270 78
11/8/00 11:00 DF
11/16/00 11:00 DT 1 865 20 8.4 4.1 0.088 2.1 2.48 0.452 58 23
11/16/00 11:00 DF

SAMPLES

Appendix B-7
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RMP WATERSHED SITES
Costa Mesa Channel

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L
SAMPLES

CMCG02 11/30/00 9:11 DT 24 865 4.1 8.7 2.2 0.171 1 0.857 0.16 <10 <10 12/1/00 9:45 590 8.1 15.1 9.9
12/1/00 8:11 DF
12/8/00 12:00 DT 1 705 14 8.8 53 0.225 1 1.56 0.128 15 13 12/8/00 12:00 610 8 16.2 11.2
12/8/00 12:00 DF
12/14/00 10:00 DT 24 825 4.5 8.6 4.6 0.167 1.4 1.41 0.368 <10 <10 670 8 14.3 8.7
12/15/00 9:00 DF
12/22/00 12:20 DT 1 815 7.6 8.8 4.4 0.12 3.8 1.96 0.257 14 <10
12/22/00 12:20 DF
12/26/00 10:30 DT 24 610 8.1 8.1 2.2 <0.05 0.84 0.643 0.093 16 <10
12/27/00 9:30 DF

1/2/01 9:15 DT 24 925 3.3 7.6 2.2 0.244 2.1 0.949 0.23 <10 <10 1/2/01 10:30 900 7.2 13.1 9
1/3/01 8:15 DF
1/8/01 11:10 ST 4 690 230 6.7 26 4.24 21 9.18 0.906 500 230
1/8/01 11:55
1/9/01 7:54 ST 17 690 50 7.7 7.7 0.133 3 1.04 0.41 29 <10

1/10/01 15:54 SF
1/10/01 17:54 ST 22 160 32 7 3.3 0.289 1.3 1.96 0.4 33 14
1/12/01 11:54 SF
1/17/01 9:09 DT 24 3120 17 8.2 53 <0.05 1.2 0.704 0.16 25 <10
1/18/01 8:09 DF
1/24/01 7:32 ST 5 175 72 6.9 7 1.12 3.4 1.84 0.361 150 58
1/24/01 8:32 SF
1/24/01 10:32 ST 1 280 0.546 3.2 1.5
1/25/01 9:12 ST 11 865 7 7.4 5.3 2.08 3.1 3.67 0.881 <10 <10
1/26/01 5:12 SF
1/26/01 7:12 ST 9 185 27 7.5 4.2 0.34 1.3 1.32 0.324 25 <10
1/26/01 23:12 SF
1/27/01 1:12 ST 16 810 7.8 8.4 6.6 0.135 1.1 1.1 0.304 <10 <10
1/28/01 7:12 SF
2/1/01 10:20 DT 24 1060 4.7 8.6 14 2.11 3.2 1.59 0.427 <10 <10 2/1/01 640 13 8.1
2/2/01 9:20 DF
2/5/01 9:09 DT 24 976 2.2 8.9 2.2 0.054 6 0.826 0.174 <10 <10 2/6/01 9:09 915 16.3 14.3
2/6/01 7:09
2/5/01 9:09 DF 24
2/6/01 7:09

2/14/01 ST 24 1260 16 8.4 7.6 <0.05 2.6 0.796 0.161 <10 <10
2/15/01 SF
2/22/01 10:35 DT 24 1350 9.4 8.3 2.4 <0.05 1 0.857 0.141 <10 <10
2/23/01 9:35 DF 2/22/01 10:35 1200 9.4 16 19.7
3/7/01 ST 5 93 30 5.6 2.1 0.19 1.2 1.07 0.181 58 21
3/7/01 SF
3/9/01 ST 1580 2.4 8.1 6.6 <0.05 2.1 0.275 0.055 <10 <10
3/9/01 SF

3/13/01 DT 24 1360 2.4 9.1 1.9 <0.05 1 0.184 0.011 15 <10
3/14/01 DF
3/20/01 9:55 DT 24 1060 15 8.9 1.5 0.069 3.3 0.643 0.062 45 14 3/20/01 10:30 1208 8.96 20.7 19
3/21/01 8:55 DF
3/27/01 10:25 DT 24 1270 2.5 8.5 1.5 <0.05 1.1 0.306 0.069 <10 <10 3/27/01 9:00 604 9.4 21.2 19.3
3/28/01 9:25 DF

Appendix B-8
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RMP WATERSHED SITES
Costa Mesa Channel

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L
SAMPLES

CMCG02 4/3/01 DT 24 1370 5.1 8.4 1.3 0.095 1.5 0.367 0.051 15 <10
4/4/01 DF

4/12/01 11:00 DT 24 2730 1.9 8.3 12 <0.05 13 0.275 0.035 <10 <10 4/12/01 9:00 1241 9.6 21.2 24.7
4/13/01 10:00 DF
4/18/01 10:05 DT 24 1240 6.3 8.9 <0.44 0.083 1.4 0.398 0.06 23 11 4/19/01 1100 9 18.3 17.8
4/19/01 9:05 DF
4/25/01 9:45 DT 24 1420 3.3 8.6 2.8 <0.05 4.7 0.765 0.142 <10 <10 4/26/01 2104 8.5
4/26/01 8:45 DF
5/3/01 9:45 DF
5/2/01 10:45 DT 24 1400 3.1 8.7 0.66 <0.05 1.4 0.796 0.258 <10 <10 5/3/01 1055 8.8 18.7 12.5
5/3/01 9:45

5/24/01 9:06 DT 24 2080 3 8.1 13 0.137 3 1.07 0.273 <10 <10
5/25/01 8:06 DF
5/30/01 10:35 DT 24 1330 11 8.5 2.3 0.167 22 0.826 0.097 39 17 5/31/01 1192 9.2 24.3 17.6
5/31/01 9:35 DF
6/7/01 DT 24 1170 4.2 8.8 <0.44 <0.05 1.6 0.49 0.088 <10 <10
6/8/01 DF

6/14/01 10:13 DT 24 1160 6.1 8.5 0.94 <0.05 1.5 1.41 0.262 12 <10
6/15/01 9:13
6/20/01 10:35 DT 24 1080 4.3 8.4 <0.44 <0.05 1.9 1.32 0.368 <10 <10
6/21/01 9:35 DF
6/28/01 DT 1 914 37 8.7 <0.44 0.066 3 2.54 0.435 110 58
6/28/01 DF

Appendix B-9
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RMP WATERSHED SITES
Lane Channel

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L

LANF08 7/25/00 13:20 DT 1 4770 6.5 8.5 21 <0.05 1.3 0.734 0.136 <10 <1 7/25/00 13:20 5680 7.3 22.9 10.8
8/29/00 13:29 DT 24 7560 15 8.1 24 0.181 1.2 1.16 0.227 20 <10 8/29/00 12:45 10680 7.2 23.3 10.5
8/30/00 12:29
9/7/00 10:19 DT 24 5880 10 8 21 0.241 1.1 1.22 0.174 17 <10 9/8/00 13:00 5300 7.4 24.6 8
9/8/00 9:19

10/5/00 10:43 DT 24 5360 18 8.4 27 0.187 1.2 1.53 0.276 60 11 10/6/00 10:15 3900 7.4 20.6 3.3
10/6/00 9:43
10/27/00 2:55 ST 5 3180 65 8 35 0.386 3.6 1.5 0.211 100 22
10/27/00 3:55
10/27/00 5:55 ST 8 935 120 7.5 7.4 0.218 2.2 1.65 0.157 190 34
10/27/00 19:55 SF
10/27/00 21:55 ST 19 4730 18 7.9 23 0.226 1.7 0.887 0.157 25 <10 10/29/00 9:25 5400 7.81 19.18 7.64
10/29/00 8:55 SF
10/29/00 11:55 ST 5 8120 22 8.3 33 0.184 2.6 0.765 0.157 25 <10
10/29/00 19:55 SF
10/29/00 21:55 ST 10 2910 39 7.8 7.9 0.189 0.99 0.887 0.146 61 11
10/30/00 15:55 SF
10/30/00 17:55 ST 6 5460 20 8.1 15 0.218 1.5 0.734 0.111 26 <10
10/31/00 3:55 SF
11/7/00 11:03 DT 24 6120 11 8.3 30 <0.05 0.84 0.643 0.103 11 <10
11/8/00 10:03
12/21/00 13:42 DT 24 6320 28 8.3 39 0.151 1.1 1.35 0.262 44 11 12/22/00 4890 8 14.9 9
12/22/00 12:42

1/2/01 10:59 DT 24 5720 0.5 8 31 0.109 1.1 1.19 0.23 22 <10 1/2/01 9:30 3112 6.9 13.1 6.7
1/3/01 9:59
1/8/01 12:57 ST 5 1790 340 7.1 26 2 9.1 4.9 0.159 700 120
1/8/01 13:57 SF
1/8/01 15:57 ST 5 745 120 7 8.4 1.43 3 1.5 0.132 210 48
1/8/01 23:57 SF
1/9/01 3:57 ST 19 4710 15 8 29 0.566 2.4 0.887 0.27 18 <10

1/10/01 15:57 SF
1/10/01 17:57 ST 23 425 19 7.7 4.7 0.265 1.2 1.13 0.19 140 23
1/12/01 13:57 SF
1/17/01 7:30 DT 24 6890 5.7 8.1 44 0.106 0.95 0.398 0.117 12 <10 1/18/01 8:20 2690 7.5 9.3 13.9
1/18/01 8:30
1/24/01 8:06 ST 5 2160 137 7.6 21 0.778 5.4 1.93 0.128 290 52
1/24/01 9:06 SF
1/24/01 11:06 ST 9 2200 26 7.7 8.3 0.583 1.7 0.765 0.147 24 <10
1/25/01 3:06 SF
1/25/01 5:06 ST 14 5020 8 8.1 33 0.216 4.6 1.04 0.26 <10 <10
1/26/01 7:06 SF
1/26/01 9:06 ST 9 590 66 7.8 5.6 0.425 1.4 0.765 0.1 82 16
1/27/01 1:06 SF
2/5/01 DT 24 6120 2.8 9.2 42 0.114 1.2 1.07 0.235 <10 <10 2/6/01 10:16 5720 18.8 26.5
2/6/01

3/13/01 9:25 DT 24 6170 4.7 8.3 44 <0.05 0.69 0.214 0.068 11 <10 3/13/01 6030 8.2 18.1 215
3/14/01 8:25
4/18/01 9:36 DT 24 5930 4.6 8.8 35 <0.05 0.79 0.536 0.114 20 <10 4/19/01 5783 9 18.5 16.8
4/19/01 8:36
5/2/01 9:00 DT 24 5400 4.9 8.3 41 <0.05 0.9 1.07 0.226 <10 <10 5/3/01 5517 8 18.5 3.6
5/3/01 8:00

SAMPLES
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0015435



RMP WATERSHED SITES
Lane Channel

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L
SAMPLES

LANF08 5/15/01 10:00 DT 24 4140 7.4 8.4 32 <0.05 1.2 3.98 <10 <10
5/16/01 9:00
5/15/01 16:00 SUB 18 3780 8.3 8.4 29 <0.05 1.3 5.2 <10 <10
5/16/01 9:00
5/16/01 10:00 DT 24 5190 5.1 8.5 37 <0.05 1 1.74 <10 <10
5/17/01 9:00
5/17/01 10:00 DT 24 5370 5.2 8.6 35 0.07 0.92 1.35 0.294 <10 <10
5/18/01 9:00
5/18/01 10:00 DT 24 5430 5 8.4 37 <0.05 1.5 1.35 10 <10
5/19/01 9:00
5/19/01 10:00 DT 24 5610 6.3 8.4 35 <0.05 1.3 1.32 11 <10
5/20/01 9:00
5/20/01 10:00 DT 24 5240 6.4 7.9 34 <0.05 1.1 1.07 15 <10
5/21/01 9:00
5/21/01 10:00 DT 24 1740 3.4 7.9 70 0.907 3.3 2.69 <10 <10
5/22/01 9:00
5/22/01 10:00 DT 24 5070 3.7 8.4 38 <0.05 0.86 1.16 <10 <10
5/23/01 9:00
6/14/01 9:27 DT 24 4650 12 8.4 32 <0.05 0.91 2.42 0.544 17 <10
6/15/01 8:27
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RMP WATERSHED SITES
El Modena Irvine Channel

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L

MIRF07 7/25/00 12:50 DT 1 1120 9.1 9.6 5.3 0.32 5.6 2.14 0.277 <10 <1 1120 8.8 27.9 22
8/29/00 15:23 DT 24 1160 16 8.6 11 0.343 2.3 1.38 0.293 19 <10 8/29/00 14:15 1075 8.9 28.4 21.6
8/30/00 14:23
9/7/00 11:00 DT 24 1360 6.3 8.3 7.9 0.2 1.9 1.16 0.118 24 11 9/8/00 13:00 960 8 28.4 22
9/8/00 10:00

10/17/00 10:52 DT 24 1290 12 8.4 9.6 <0.05 1.2 1.38 0.262 19 10
10/18/00 9:52
11/7/00 11:48 DT 24 1330 4.1 8.3 17 <0.05 2.3 0.643 0.096 <10 <10
11/8/00 10:48
12/21/00 11:49 DT 24 1250 6 8.6 15 0.102 1.4 1.16 0.217 20 <10
12/22/00 10:49

1/2/01 8:40 DT 24 1190 1.7 8.6 8 <0.05 1.5 0.367 0.077 <10 <10 1/2/01 8:00 646 6.6 9.3 8.2
1/3/01 7:40
2/5/01 DT 24 1070 4.1 8.6 23 <0.05 0.68 0.49 0.12 <10 <10
2/6/01

2/13/01 7:31 ST 16 751 25 8 11 0.064 2.3 1.22 0.286 21 <10
2/14/01 13:31 SF
2/14/01 15:31 ST 12 1590 20 8.4 18 <0.05 3.4 0.643 0.143 17 <10 2/13/01 1770 8.5 21 9.7
2/15/01 17:31 SF
2/20/01 13:47 ST 23 1400 3.1 8.6 9.1 <0.05 1.7 0.612 0.152 <10 <10
2/22/01 7:47 SF
2/23/01 7:47 ST 5 292 78 7.2 4.5 0.626 2.9 1.19 0.121 140 41
2/23/01 8:47 SF
2/23/01 10:47 ST 3 164 44 7.3 3.1 0.15 1.1 0.918 0.128 56 15
2/23/01 14:47 SF
2/24/01 12:47 ST 12 316 15 7.4 5.6 0.11 0.78 0.673 14 <10
2/25/01 10:47 SF 2/26/01 13:05 352 8.6 16.3 4.7
2/25/01 12:47 ST 9 157 44 7.3 2.4 0.082 0.81 1.13 60 <10
2/26/01 4:47 SF
2/26/01 6:47 ST 7 598 24 7.9 9.3 0.054 1.1 1.25 15 <10
2/26/01 21:47 SF
3/27/01 8:50 DT 24 1490 3.2 8.9 11 <0.05 3 0.428 0.095 14 <10 3/27/01 9:00 1373 9 18.3 24.5
3/28/01 7:50
4/18/01 9:10 DT 24 1480 2.2 9.1 7.6 <0.05 2.4 0.465 0.09 <10 <10 4/19/01 1741 8.8 16.8 19.2
4/19/01 8:10
5/15/01 10:00 DT 24 1320 3.1 9.3 9.3 0.358 3.7 1.01 <10 <10
5/16/01 9:00
5/16/01 10:00 DT 24 1250 4.1 9 12 <0.05 5.4 1.19 12 <10
5/17/01 9:00
5/17/01 10:00 DT 24 1170 2.5 9 13 <0.05 3 0.673 10 <10
5/18/01 9:00
5/18/01 10:00 DT 24 1120 3.9 8.8 8.1 <0.05 5.2 0.826 <10 <10
5/19/01 9:00
5/19/01 10:00 DT 24 1300 3 8.9 4.7 <0.05 2.8 0.796 10 <10
5/20/01 9:00
5/20/01 10:00 DT 24 1220 3.6 9 2.5 <0.05 2.3 0.704 10 <10
5/21/01 9:00
5/21/01 10:00 DT 24 1220 2.8 9 3.4 <0.05 1.9 0.826 <10 <10
5/22/01 9:00
6/14/01 8:47 DT 24 1430 26 8.7 5.1 0.213 3.4 1.13 0.111 40 14
6/15/01 7:47

SAMPLES
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RMP WATERSHED SITES
Santa Ana Delhi Channel

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L

SADF01 7/19/00 12:00 DT 1 785 9.9 8.8 2.3 <0.05 0.31 0.269 0.044 18 8 7/19/00 12:00 1110 7.9 26.9 12.4
8/4/00 13:05 DT 1 1830 8.4 8.8 8.7 <0.05 0.77 0.459 0.015 19 8 8/4/00 13:05 1170 8.6 30.1

8/16/00 15:14 DT 24 2150 10 8 8.8 0.182 1.1 0.459 0.019 27 <10 8/17/00 14:20 1210 8.6 32
8/17/00 14:14
8/29/00 11:09 DT 24 1780 6.5 8.2 10 0.059 0.64 0.428 0.028 <10 <10 8/29/00 11:30 1780 7.8 24.3 19.5
8/30/00 10:09
9/12/00 9:22 DT 24 2140 18 8.1 10 <0.05 0.98 0.275 <0.01 31 <10 9/13/00 8:07 2000 7.9 21.1 6.1
9/13/00 8:22
9/26/00 13:57 DT 24 2010 2.9 8.4 8.8 <0.05 1.1 0.49 0.046 <10 <10 9/27/00 11:00 1340 8.1 29.9
9/27/00 12:57
10/5/00 10:06 DT 24 2340 6.1 8.3 14 <0.05 0.96 0.337 0.026 23 <10 10/6/00 9:15 1700 8 20.4 5.2
10/6/00 9:06
10/27/00 2:57 ST 5 575 190 7.4 8.9 0.66 6.4 2.97 0.185 470 110
10/27/00 3:57 SF
10/27/00 5:57 ST 20 1050 33 7.9 13 0.161 1.6 1.19 0.181 54 13
10/28/00 19:57 SF
10/28/00 21:57 ST 5 2040 2.4 8.1 17 <0.05 1 0.337 0.08 <10 <10 10/29/00 9:00 2180 9 18.7 9.1
10/29/00 5:57 SF
10/29/00 9:57 ST 5 2250 3.6 8.3 16 <0.05 0.7 0.266 <10 <10
10/29/00 17:57 SF
10/29/00 19:57 ST 7 520 60 7.5 6.2 0.15 1.3 1.22 0.12 72 24
10/30/00 7:57 SF
10/30/00 9:57 ST 12 1480 5.6 8 14 <0.05 0.54 0.367 0.123 <10 <10
10/31/00 7:57 SF
11/30/00 10:13 DT 24 2360 2.7 8.1 18 <0.05 0.5 0.184 0.026 <10 <10 12/1/00 9:30 1446 7.8 15.2 9.4
12/1/00 9:13
12/14/00 11:00 DT 24 2290 4 8.5 24 <0.05 1 0.367 <0.01 32 10 12/15/00 10:00 1540 7.9 14.7 9
12/15/00 10:00
12/26/00 9:15 DT 24 1810 8 8.3 21 <0.05 0.85 0.428 0.061 20 <10
12/27/00 8:15

1/8/01 13:25 ST 5 940 160 7 25 3.67 8.8 2.11 0.21 210 68
1/8/01 14:25 SF
1/8/01 16:25 ST 5 400 170 7 9.7 1.29 4.4 2.82 0.198 280 72
1/9/01 0:25
1/9/01 2:25 ST 18 1650 18 7.9 23 0.363 1.3 0.765 0.14 15 <10

1/10/01 14:25 SF
1/10/01 16:25 ST 23 325 75 7.5 5.9 0.254 1.6 1.1 0.24 110 25
1/12/01 12:25 SF
1/17/01 9:50 DT 24 2820 2.3 8.1 30 0.109 0.92 0.214 0.069 <10 <10 1/18/01 8:45 1000 7.7 9.8 10.2
1/18/01 8:50
1/24/01 8:42 ST 5 16 1.19 3.8 1.16
1/24/01 9:42
1/24/01 11:42 ST 9 580 38 7.5 7.3 0.54 2.4 0.887 0.126 70 16
1/25/01 3:42 SF
1/25/01 5:42 ST 14 1830 7.9 8.1 17 0.13 0.61 0.245 0.059 <10 <10
1/26/01 7:42 SF
1/26/01 9:42 ST 25 925 61 8.1 13 0.35 1.6 0.673 0.103 81 20
1/28/01 9:42 SF
2/1/01 10:10 DT 24 3010 1.6 8.2 25 <0.05 0.85 0.184 0.037 <10 <10 2/1/01 1851 11.7 8.9
2/2/01 9:10

SAMPLES
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RMP WATERSHED SITES
Santa Ana Delhi Channel

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L
SAMPLES

SADF01 2/14/01 ST 24 2180 24 8.1 23 <0.05 0.98 0.428 0.076 10 <10
2/15/01
2/22/01 10:10 DT 24 2530 1.7 8.2 21 <0.05 0.56 <0.061 0.032 <10 <10 2/22/01 10:10 2348 7.7 14.8 11.5
2/23/01 9:10
3/6/01 1:54 ST 5 999 29 7.4 11 0.263 1.2 0.398 31 10
3/6/01 2:54 SF
3/6/01 4:54 ST 8 749 25 7.3 8.1 <0.05 1.3 0.49 0.057 29 <10
3/6/01 18:54 SF
3/6/01 20:54 ST 12 1980 4 8.2 17 <0.05 0.94 0.0918 0.025 <10 <10
3/7/01 19:54 SF
3/7/01 21:00 ST 28 2540 3.6 8.2 21 <0.05 0.94 0.214 0.019 <10 <10

3/10/01 3:00 SF
3/20/01 9:20 DT 24 1880 2.1 8.1 12 <0.05 <0.2 0.0612 0.01 <10 <10 3/20/01 2629 7.9 19.3 14.9
3/21/01 8:20
4/3/01 DT 24 2740 5.3 8.1 18 <0.05 1.5 0.0704 <0.01 41 11
4/4/01

4/12/01 10:45 DT 24 2760 1.6 8.1 18 <0.05 0.83 0.214 0.038 <10 <10 4/12/01 9:00 2566 8.1 17.4 18.5
4/13/01 9:45
5/2/01 9:45 DT 24 2210 6 8.3 13 <0.05 0.83 0.165 0.017 14 <10 5/3/01 2393 7.9 18 10.4
5/3/01 8:45

5/30/01 10:12 DT 24 2370 6.4 8.2 11 0.06 1.9 0.367 0.032 17 <10 5/31/01 2970 8.1 22.9 12.2
5/31/01 9:12
6/7/01 10:00 DT 2460 3.2 8.2 11 <0.05 0.51 0.214 <0.01 <10 <10
6/8/01 9:00

6/14/01 9:58 DT 24 2640 2.1 8.2 12 <0.05 0.64 0.245 0.03 <10 <10
6/15/01 8:58
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RMP WATERSHED SITES
San Diego Creek at Campus Drive

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L

SDMF05 7/7/00 12:00 DT 1 3190 60 8.6 12 0.086 2.7 0.612 <0.01 79 27
7/7/00 12:00 DF

7/13/00 9:30 DT 1 2900 55 8.5 15 <0.05 1.7 0.468 0.018 110 48
7/13/00 9:30 DF
7/19/00 12:15 DT 1 4250 45 8.6 13 <0.05 1.8 0.389 <0.01 81 30
7/19/00 12:15 DF
7/25/00 14:10 DT 1 2490 50 8.7 10 <0.05 2.7 0.487 <0.01 73 26
8/4/00 12:50 DT 1 2880 20 8.7 62 <0.05 0.36 0.153 <0.01 42 14 2010 8.4 27.7
8/9/00 11:15 DT 24 2500 50 8.4 62 <0.05 1.4 1.1 0.017 120 19 8/10/00 14:00 2800 8.1 29.1 9.2

8/10/00 10:15
8/17/00 14:00 DT 1 3020 28 8.2 29 0.056 1 6.12 0.086 50 <10 8/17/00 14:00 2100 8.3 28.9
8/24/00 12:04 DT 24 2940 140 8.3 19 <0.05 3.1 1.5 0.27 <10 <10 8/24/00 11:30 2870 8.9 28.6
8/25/00 11:04
8/29/00 11:37 DT 24 2300 89 8.3 21 0.191 1.5 0.857 0.033 133 17 8/29/00 11:55 2810 7.8 24.3 10.7
8/30/00 10:37
9/5/00 13:13 DT 24 2860 78 8.4 29 0.095 1.3 0.887 0.091 280 19
9/6/00 12:13

9/12/00 10:00 DT 24 3060 120 8.4 27 0.355 0.97 0.887 0.022 210 21 9/13/00 8:20 2920 8 21.7 6.5
9/13/00 9:00
9/19/00 7:19 DT 24 2840 121 8.4 27 0.086 1.36 1.1 0.024 190 22 9/20/00 8:45 2680 7.9 22.3 5.1
9/20/00 6:19
9/26/00 10:06 DT 24 3060 34 8.4 23 0.107 1.4 <0.061 0.072 129 19
9/27/00 9:06
10/5/00 10:00 DT 24 2680 24 8.7 38 0.628 1.5 0.734 0.096 93 15 10/6/00 10:00 2100 7.9 21.5 3.5
10/6/00 9:00
10/10/00 13:50 ST 5 2350 26 8.2 44 0.213 2 1.1 0.128 140 18
10/10/00 14:50 SF
10/10/00 16:50 ST 22 2270 70 8 36 0.395 3.1 1.68 0.125 140 20
10/12/00 12:43 SF
10/12/00 14:43 ST 29 2470 57 8.2 33 0.188 2.1 0.826 0.085 90 13
10/14/00 16:43 SF
10/17/00 9:02 DT 24 2970 66 8.3 39 0.195 1.5 0.551 0.06 110 19
10/18/00 8:02
10/26/00 18:31 ST 5 2760 32 8.5 40 0.075 1.3 0.459 0.039 37 <10
10/26/00 19:31 SF
10/26/00 21:31 ST 21 1250 240 7.9 29 0.236 3 2.69 0.325 370 54 10/29/00 9:30 1490 7.5 17.4 7.6
10/28/00 13:31 SF
10/29/00 11:31 ST 6 1560 58 7.9 33 0.377 2 1.59 0.384 57 <10
10/29/00 21:31 SF
10/29/00 23:31 ST 9 500 604 7.7 11 0.152 2.1 3.06 0.276 650 64
10/30/00 15:31 SF
10/30/00 17:31 ST 3 725 169 7.7 18 0.202 1.5 2.02 0.36 120 20
10/30/00 21:31 SF
11/7/00 9:52 DT 24 3010 57 8.3 48 <0.05 1.2 0.673 0.061 64 12
11/8/00 8:52
11/16/00 10:30 DT 1 2770 28 8.2 53 <0.05 0.74 0.52 0.192 33 <10
11/30/00 8:50 DT 24 3040 29 8.4 53 <0.05 1.3 <0.061 0.043 38 10 12/1/00 9:00 1660 7.6 15.5 11.4
12/1/00 7:50
12/8/00 11:30 DT 1 2810 18 8.2 4.2 <0.05 1.7 0.581 0.334 24 <10 12/8/00 11:30 1500 7.5 16.9 12.9
12/14/00 10:19 DT 24 2810 21 8.6 53 <0.05 0.9 0.643 0.093 36 12 12/15/00 10:40 1730 7.5 13.9 9.6
12/15/00 9:19

SAMPLES
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RMP WATERSHED SITES
San Diego Creek at Campus Drive

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L
SAMPLES

SDMF05 12/21/00 11:48 DT 24 3180 25 8.6 48 <0.05 1.2 0.49 0.039 42 13 12/22/00 1510 7.8 15.9 10.9
12/22/00 10:48
12/26/00 10:01 DT 24 2030 21 8.5 48 <0.05 1.6 0.887 0.304 37 11
12/27/00 9:01

1/2/01 9:32 DT 24 2950 33 8.7 44 <0.05 1.7 0.796 0.087 57 16 1/2/01 10:00 1490 7.1 12.1 8.9
1/3/01 8:32
1/8/01 14:44 ST 5 0 0 39 0.053 1.8 1.07
1/8/01 15:44
1/8/01 17:44 ST 790 196 7.4 22 1.12 3.6 3 0.254 250 40
1/9/01 5:44

1/10/01 13:44 ST 2 1240 80 7.7 37 0.661 2.7 1.74 0.41 61 12
1/10/01 15:44
1/10/01 17:44 ST 22 465 140 7.7 14 0.293 3.2 3.98 0.4 900 88
1/12/01 11:44 SF
1/17/01 9:38 DT 24 1250 26 8.4 3.4 0.083 2.4 0.826 0.214 10 <10 1/18/01 9:30 1370 7.7 9.9 10.1
1/18/01 8:38
1/24/01 9:12 ST 5 2980 21 8.4 53 <0.05 1.4 0.52 0.025 29 <10
1/24/01 10:12 SF
1/24/01 12:12 ST 11 700 153 7.7 22 0.57 2.6 1.5 0.282 160 19
1/25/01 8:12 SF
1/25/01 10:12 ST 13 1080 58 7.9 25 0.386 1.3 1.32 0.242 36 <10
1/26/01 10:12 SF
1/26/01 12:12 ST 14 790 122 7.8 23 0.466 2.7 1.74 0.32 140 19
1/28/01 8:30 SF
2/1/01 9:55 DT 24 2880 26 8 48 <0.05 0.27 0.887 0.115 32 <10 2/1/01 9:55 1632 11.1 6.5
2/2/01 8:55
2/5/01 9:36 DT 24 2920 22 8.4 48 0.053 0.86 0.184 <0.01 45 13 2/6/01 9:36 2840 15.9 13.2
2/6/01 7:36

2/14/01 ST 24 4710 8.4 7.6 210 0.051 0.64 0.337 0.077 11 <10 2/15/01 1787 7.8 12.9 10.6
2/15/01
2/22/01 9:52 DT 24 1520 24 8.2 31 <0.05 0.71 0.796 0.161 22 <10 2/22/01 9:52 1921 8.4 15.8 13.5
2/23/01 8:52
3/6/01 4:23 ST 1
3/6/01 4:23 SF
3/7/01 0:23 ST 2 827 140 7.7 18 0.129 0.78 1.65 0.064 120 17
3/7/01 2:23
3/7/01 9:50 ST 14 1760 25 8.3 33 0.064 1.4 0.918 0.172 36 <10
3/8/01 11:50 SF
3/8/01 13:50 ST 20 2290 29 8.4 37 <0.05 1.6 <0.061 0.027 44 <10

3/10/01 3:50 SF
3/15/01 9:00 DT 1 2850 23 8.4 44 <0.05 1.1 0.367 0.013 38 <10 3/15/01 9:00 2272 8.2 17.8 12.7
3/20/01 9:15 DT 24 2560 17 8.4 44 <0.05 1.9 0.337 <0.01 62 13 3/20/01 10:30 160 8.3 20.1 12.8
3/21/01 8:16
3/27/01 10:03 DT 24 2890 21 8.4 53 <0.05 2.1 0.153 <0.01 65 12 3/27/01 9:00 2941 8.6 19.4 15.7
3/28/01 9:03
4/3/01 DT 24 2790 38 8.4 38 0.121 2.3 0.398 <0.01 100 19
4/4/01

4/12/01 10:00 DT 24 2360 24 8.1 28 <0.05 1.7 0.643 0.012 34 12 4/12/01 9:00 2757 8.2 17.2 10.4
4/13/01 9:00
4/18/01 10:36 DT 24 2620 34 8.8 28 0.088 2.3 0.361 <0.01 66 19 4/19/01 2546 8.4 20 11.3
4/19/01 9:36
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RMP WATERSHED SITES
San Diego Creek at Campus Drive

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L
SAMPLES

SDMF05 4/25/01 9:20 DT 24 2480 52 8.3 21 <0.05 2.9 0.459 <0.01 110 25 4/26/01 2834 8.4 21.9 13.5
4/26/01 8:20
5/2/01 9:20 DT 24 2610 62 8.7 31 <0.05 2.2 0.581 <0.01 94 21 5/3/01 2431 8.3 21.1 10.8
5/3/01 8:20

5/15/01 10:00 DT 8 2770 63 8.3 37 0.243 2.1 0.796 0.099 75 11
5/15/01 17:00
5/16/01 10:00 DT 24 2740 76 8.5 31 <0.05 3.4 0.673 0.016 150 33
5/17/01 9:00
5/17/01 10:00 DT 24 2750 78 8.7 30 <0.05 2.8 0.643 0.011 120 26
5/18/01 9:00
5/18/01 10:00 DT 24 2780 112 8.5 27 <0.05 3.6 0.673 0.01 150 28
5/19/01 9:00
5/19/01 10:00 DT 24 2870 112 8.4 36 <0.05 3.3 0.826 0.012 140 30
5/20/01 9:00
5/20/01 10:00 DT 24 2610 95 8.4 37 <0.05 3.3 1.04 0.014 130 28
5/21/01 9:00
5/20/01 10:00 DUP 24 2760 97 8.4 35 <0.05 3 0.734 0.015 130 28
5/21/01 9:00
5/21/01 10:00 DT 24 2740 94 8.2 35 <0.05 2 0.765 0.024 115 19
5/22/01 9:00
5/21/01 10:00 DUP 24 2490 88 8.2 34 <0.05 2.6 0.765 0.024 120 22
5/22/01 9:00
5/22/01 10:00 DT 24 2740 73 8.3 38 <0.05 1.8 0.704 0.041 92 20
5/23/01 9:00
5/30/01 10:00 DT 24 2600 70 8.6 37 <0.05 3.2 1.1 0.098 110 22 5/31/01 3116 8.2 22.7 9.2
5/31/01 9:00
6/7/01 9:30 DT 2620 66 8.5 33 <0.05 2.6 0.428 0.223 100 17
6/8/01 8:30

6/14/01 9:43 DT 24 2520 93 8.5 24 <0.05 2 0.673 <0.01 120 25
6/15/01 8:43
6/20/01 9:35 DT 24 2630 48 8.5 32 <0.05 1.1 0.612 0.01 61 10
6/21/01 8:35
6/28/01 DT 1 2580 122 8.4 24 <0.05 1.7 0.826 0.138 140 20
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RMP WATERSHED SITES
San Diego Creek at Harvard

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L

WYLSED 7/19/00 10:15 DT 1 2250 2.6 8.3 62 <0.05 0.84 0.0765 0.097 <10 <1 7/19/00 10:15 2100 8.2 26.2 9
8/4/00 12:35 DT 1 2200 3.7 8.5 25 <0.05 1.1 0.367 0.028 10 <5 8/4/00 12:35 2010 8.4 29.4

8/16/00 14:58 DT 24 2140 9.1 8 53 <0.05 1.1 0.11 <0.01 24 <10 8/17/00 13:15 2200 8.5 31.6
8/17/00 15:58
8/29/00 14:50 DT 24 1730 2 8.2 70 <0.05 0.53 0.223 0.03 <10 <10 8/29/00 13:50 2030 7.8 26.3 18.8
8/30/00 13:50
9/12/00 10:49 DT 24 2180 2.3 8.1 10 <0.05 0.93 <0.061 <0.01 <10 <10 9/13/00 9:05 2130 7.9 21.6 9.7
9/13/00 9:49
9/26/00 13:42 DT 24 2310 0.3 8.3 66 <0.05 0.88 0.337 0.077 <10 <10 9/27/00 11:55 1990 8.9 26.7
9/27/00 12:42
10/5/00 11:32 DT 24 2000 3.5 8.3 57 <0.05 0.83 0.49 0.043 21 <10 10/6/00 11:00 1540 7.4 20.3 5.9
10/6/00 10:32
10/27/00 12:17 ST 5 1680 140 8.3 48 0.321 4.6 1.96 0.18 520 90
10/27/00 13:17
10/26/00 15:17 ST 10 870 140 7.7 21 0.253 3.3 1.59 0.158 230 42
10/27/00 7:17 SF
10/27/00 23:17 ST 17 1470 45 8 33 <0.05 1.6 1.13 0.203 51 12 10/29/00 9:10 1550 7.9 18.4 11.9
10/29/00 8:17 SF
10/29/00 10:17 ST 3 3110 6.2 8.2 43 <0.05 1.4 0.551 <10 <10
10/29/00 14:17 SF
10/29/00 16:17 ST 11 1500 376 7.8 23 <0.05 2.1 2.72 0.267 600 64
10/30/00 12:17 SF
10/30/00 14:17 ST 10 1970 53 7.8 31 0.101 1.4 1.04 0.243 52 <10
10/31/00 8:17 SF
11/7/00 10:06 DT 24 2150 1.5 8.2 79 <0.05 0.64 0.306 0.041 <10 <10
11/8/00 9:06
12/1/00 8:30 DT 1 2190 2 8 79 0.052 0.56 <0.061 0.025 <10 <10 12/1/00 8:30 1241 7.5 14.2 11.3
12/14/00 9:42 DT 24 2070 4 8.5 84 <0.05 0.66 0.275 0.208 27 <10 12/15/00 9:45 1300 7.5 13.9 11
12/15/00 8:42
12/26/00 9:49 DT 24 1570 34 8.6 75 <0.05 4 1.71 150 28
12/27/00 8:49

1/8/01 14:27 ST 5 935 160 7.2 30 1.33 7.9 3.67 0.19 360 68
1/8/01 15:27 SF
1/8/01 17:27 ST 645 766 7.3 30 0.257 4.2 5.51 0.263 1150 150
1/9/01 1:27 SF
1/9/01 9:27 ST 17 1610 40 8 53 0.46 1.5 1.25 0.53 42 <10

1/10/01 17:27 SF
1/10/01 19:27 ST 23 455 390 7.8 17 0.317 2 3.37 0.4 750 80
1/12/01 13:27 SF
1/17/01 8:42 DT 24 2030 6.4 8.1 62 <0.05 1.1 0.734 0.208 <10 <10 1/18/01 9:00 837 7.7 7.8 13.5
1/18/01 7:42
1/24/01 8:18 ST 5 1420 17 8 48 0.419 2.2 0.52 0.111 24 <10
1/24/01 9:18 SF
1/24/01 11:18 ST 11 760 300 7.7 33 0.73 3.4 2.2 0.217 320 40
1/25/01 7:18 SF
1/25/01 21:18 ST 13 1400 20 7.7 48 0.157 0.72 0.857 0.232 18 <10
1/26/01 9:18 SF
1/26/01 11:18 ST 24 805 196 8 34 0.499 2.1 2.2 0.341 290 38
1/28/01 9:18 SF
2/1/01 9:39 DT 24 2070 3.4 8.2 75 <0.05 <0.2 0.612 0.171 <10 <10 2/1/01 1329 10 5
2/2/01 8:39

SAMPLES
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RMP WATERSHED SITES
San Diego Creek at Harvard

STATION DATE TIME EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS Field Measurements EC pH TEMP DO
Type # mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L Date Time mhos C mg/L
SAMPLES

WYLSED 2/14/01 ST 24 1070 61 7.9 26 0.13 2.4 2.23 0.519 58 <10 2/15/01 1320 7.8 11.9 13.1
2/15/01
2/22/01 8:50 DT 24 1490 3 8.2 48 <0.05 0.63 0.673 0.195 <10 <10 2/22/01 8:50 1702 8.3 13.9 13.3
2/23/01 7:50
3/6/01 3:02 ST 5 924 55 7.6 29 <0.05 1 0.704 0.132 87 16
3/6/01 4:02 SF
3/6/01 6:02 ST 13 656 190 7.4 18 0.076 1.5 2.2 0.304 290 40
3/7/01 6:02 SF

3/20/01 9:02 DT 1 1670 6.3 8.2 48 <0.05 0.93 0.0918 <0.01 69 13 3/20/01 9:02 1839 8.1 19.4 16.3
4/3/01 DT 24 2020 1.2 8.2 75 <0.05 1.1 0.337 0.078 <10 <10
4/4/01

4/25/01 8:50 DT 24 1830 1.3 8 62 <0.05 0.64 0.0918 0.019 <10 <10 4/26/01 2141 8.1 19 14.8
4/26/01 7:50
5/16/01 10:00 DT 24 1920 3.4 8.3 70 <0.05 1.2 0.245 0.055 10 <10
5/17/01 9:00
5/17/01 10:00 DT 5 70 <0.05 1.3 0.153
5/18/01 14:00
5/18/01 10:00 DT 24 2010 1.9 8.2 79 <0.05 1.2 0.337 0.05 10 <10
5/19/01 9:00
5/19/01 10:00 DT 24 1920 1.9 8.2 79 <0.05 1.1 0.337 0.056 <10 <10
5/20/01 9:00
5/19/01 10:00 DUP 24 1970 3.4 8.2 79 <0.05 0.96 0.275 0.061 13 <10
5/20/01 9:00
5/21/01 9:45 DT 1 79 <0.05 1.7 0.306
5/21/01 10:00 DT 24 1950 8.3 7.9 79 <0.05 1.6 0.337 67 23
5/22/01 9:00
5/22/01 10:00 DT 24 1980 1.7 8 79 <0.05 0.6 0.306 0.058 <10 <10
5/23/01 9:00
5/30/01 9:35 DT 24 1960 3 8.4 70 0.13 1.6 0.428 0.129 <10 <10 5/31/01 2391 8.1 22.4 12.3
5/31/01 8:35
6/7/01 9:05 DT 1960 1.8 8.2 79 <0.05 0.71 0.184 0.032 <10 <10
6/8/01 8:05

6/14/01 9:11 DT 24 1950 1.5 8.2 66 <0.05 0.62 0.0949 <0.01 <10 <10
6/15/01 8:11

Appendix B-19

0015444



Appendix C
Storm Hydrographs
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Stormwater Sampling in El Modena-Irvine Channel

Appendix C-1

Composite Sampling Periods - Storm of 2/10 to 2/15/2001
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3

4

5

6

2/10/01 0:00 2/11/01 0:00 2/12/01 0:00 2/13/01 0:00 2/14/01 0:00 2/15/01 0:00

Q = 178 cfs

Composite Sampling Periods - Storm of 2/19 to 2/24/01

0

1

2

3

4

5

6

2/19/01 0:00 2/20/01 0:00 2/21/01 0:00 2/22/01 0:00 2/23/01 0:00 2/24/01 0:00

Q = 153 cfs 

Composite Sampling Periods - Storm of 2/23 to 2/28/01

0
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4

5

6

2/23/01 0:00 2/24/01 0:00 2/25/01 0:00 2/26/01 0:00 2/27/01 0:00 2/28/01 0:00

First Flush Sample

Q =  542 cfs 
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Appendix C-2

Stormwater Sampling in Santa Ana Delhi Channel

Composite Sampling Periods - Storm of 10/27 to 11/1/00
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10/27/00 0:00 10/28/00 0:00 10/29/00 0:00 10/30/00 0:00 10/31/00 0:00 11/1/00 0:00

First Flush

Q =  674 cfs 

Composite Sampling Periods - Storm of 1/8 to 1/12/01

0
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1/8/01 0:00 1/9/01 0:00 1/10/01 0:00 1/11/01 0:00 1/12/01 0:00 1/13/01 0:00

First Flush

Q =  1090 cfs 

Composite Sampling Periods - Storm of 1/24 to 1/24/01

0
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7

8

9
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1/24/01 0:00 1/25/01 0:00 1/26/01 0:00 1/27/01 0:00 1/28/01 0:00 1/29/01 0:00

First Flush
Q =  416 cfs
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Appendix C-3

Stormwater Sampling in Santa Ana Delhi Channel

Composite Sampling Periods - 3/6 to 3/10/01

0
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3/6/01 0:00 3/7/01 0:00 3/8/01 0:00 3/9/01 0:00 3/10/01 0:00 3/11/01 0:00

First Flush

Q = 154 cfs 
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Stormwater Sampling in San Diego Creek @ Campus Drive

Appendix C-4

Composite Sampling Periods - Storm of 10/10 to 10/15/00
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10/10/00 0:00 10/11/00 0:00 10/12/00 0:00 10/13/00 0:00 10/14/00 0:00 10/15/00 0:00

First Flush

Composite Sampling Periods - Storm of 1/8 to 1/12/01
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1/8/01 0:00 1/9/01 0:00 1/10/01 0:00 1/11/01 0:00 1/12/01 0:00 1/13/01 0:00

First Flush Q = 4340 cfs 

Composite Sampling Periods - Storm of 10/26 to 10/31/00
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10/26/00 0:00 10/27/00 0:00 10/28/00 0:00 10/29/00 0:00 10/30/00 0:00 10/31/00 0:00

First Flush Q = 2090 cfs 
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Stormwater Sampling in San Diego Creek @ Campus Drive

Appendix C-5

Composite Sampling Periods - Storm of 1/24 to 1/28/01
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1/24/01 0:00 1/25/01 0:00 1/26/01 0:00 1/27/01 0:00 1/28/01 0:00 1/29/01 0:00

First Flush Q = 1170 cfs 

Composite Sampling Periods - Storm of 3/6 to 3/11/01
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3/6/01 0:00 3/7/01 0:00 3/8/01 0:00 3/9/01 0:00 3/10/01 0:00 3/11/01 0:00

First Flush

Q =  454 cfs 
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Stormwater Sampling in Peters Canyon Wash @ Barranca Parkway

Appendix C-6

Composite Sampling Periods - Storm of 10/10/00
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10/10 0:00 10/11 0:00 10/12 0:00 10/13 0:00 10/14 0:00 10/15 0:00

First Flush

Q = 10 cfs

Composite Sampling Periods - Storm of 10/27 - 10/30/00
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10/27 0:00 10/28 0:00 10/29 0:00 10/30 0:00 10/31 0:00 11/1 0:00

First Flush

Q = 446 cfs 

Composite Sampling Periods - Storm of 1/8 - 1/12/01
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1/8 0:00 1/9 0:00 1/10 0:00 1/11 0:00 1/12 0:00 1/13 0:00

First Flush

Q = 2430 cfs 
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Stormwater Sampling in Peters Canyon Wash @ Barranca Parkway

Appendix C-7

Composite Sampling Periods - Storm of 1/24 - 1/27/01
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1/24 0:00 1/25 0:00 1/26 0:00 1/27 0:00 1/28 0:00 1/29 0:00

First Flush Q = 1480 cfs 

Composite Sampling Periods - Storm of 3/6 - 3/10/01
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3/6 0:00 3/7 0:00 3/8 0:00 3/9 0:00 3/10 0:00 3/11 0:00

First Flush

Q = 179 cfs 
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Stormwater Sampling in San Diego Creek @ Harvard Avenue

Appendix C-8

Composite Sampling Periods - Storm of 10/26 to 10/31/01

0
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8

10/26/00 0:00 10/27/00 0:00 10/28/00 0:00 10/29/00 0:00 10/30/00 0:00 10/31/00 0:00 11/1/00 0:00

Q = 747 cfsFirst Flush

Composite Sampling Periods - Storm of 1/8 to 1/13/01

0
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7
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1/8/01 0:00 1/9/01 0:00 1/10/01 0:00 1/11/01 0:00 1/12/01 0:00 1/13/01 0:00

Q =  2240 cfs First Flush

Composite Sampling Periods - Storm of 1/24 to 1/29/01

0
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1/24/01 0:00 1/25/01 0:00 1/26/01 0:00 1/27/01 0:00 1/28/01 0:00 1/29/01 0:00

First Flush 

Q = 1.27 cfs 
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Stormwater Sampling in San Diego Creek @ Harvard Avenue

Appendix C-9

Composite Sampling Periods - Storm of 3/6 to 3/11/01

0
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3/6/01 0:00 3/7/01 0:00 3/8/01 0:00 3/9/01 0:00 3/10/01 0:00 3/11/01 0:00

Q = 561 cfs 

First Flush
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Appendix C-10

Stormwater Sampling in Lane Channel

Composite Sampling Periods - Storm of 10/27 to 10/31/00

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

10/27/00 0:00 10/28/00 0:00 10/29/00 0:00 10/30/00 0:00 10/31/00 0:00 11/1/00 0:00

First Flush

Q =  323 cfs 

Composite Sampling Periods - Storm of 1/8 to 1/13/01

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

1/8/01 0:00 1/9/01 0:00 1/10/01 0:00 1/11/01 0:00 1/12/01 0:00 1/13/01 0:00

Q = 509 cfs 

First Flush

Composite Sampling Periods - Storm of 1/24 to 1/29/01

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

1/24/01 0:00 1/25/01 0:00 1/26/01 0:00 1/27/01 0:00 1/28/01 0:00 1/29/01 0:00

First Flush

Q = 283 cfs 
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Appendix C-11

Stormwater Sampling in Costa Mesa Channel

Composite Sampling Periods - Storm of 10/11 to 10/15/00

0.0

0.5

1.0

1.5

2.0

2.5

10/11/00 0:00 10/12/00 0:00 10/13/00 0:00 10/14/00 0:00 10/15/00 0:00 10/16/00 0:00

First Flush

Q = 12 cfs 

Composite Sampling Periods - Storm of 10/26 to 10/30/00

0.0

0.5

1.0

1.5

2.0

2.5

10/26/90 0:00 10/27/90 0:00 10/28/90 0:00 10/29/90 0:00 10/30/90 0:00 10/31/90 0:00

Q =  144 cfs First Flush

Composite Sampling Periods - Storm of 1/8 to 1/12/01

0.0

0.5

1.0

1.5

2.0

2.5

1/8/01 0:00 1/9/01 0:00 1/10/01 0:00 1/11/01 0:00 1/12/01 0:00 1/13/01 0:00

First Flush
Q = 206 cfs 
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Appendix C-12

Stormwater Sampling in Costa Mesa Channel

Composite Sampling Periods - Storm of 1/24 to 1/28/01
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2.0

2.5

1/23/01 0:00 1/24/01 0:00 1/25/01 0:00 1/26/01 0:00 1/27/01 0:00 1/28/01 0:00 1/29/01 0:00

First Flush

Q =  124 cfs 
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Appendix D
Newport Bay Monitoring Data

0015458



RMP Bay Sites
Upper Newport Bay - Unit I Basin

STATION DATE TIME SAMPLE Maximum EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS
Depth Depth (ft) mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L

UNBJAM 7/28/00 11:30 S 39800 4.5 8.3 <0.44 <0.05 0.92 0.459 15 7
7/28/00 M 50800 12 8 <0.44 0.157 0.88 0.551 40 8
7/28/00 B 9.8 49000 14 8 <0.44 0.2 0.85 0.428 38 7
9/15/00 9:14 S 37400 17 8.1 6.6 0.288 1 0.673 32 <10
9/15/00 M 47100 2.9 7.8 1.5 0.149 0.96 0.306 <10 <10
9/15/00 B 3.28 48100 3.6 8 1.9 0.152 0.97 0.275 <10 <10
9/29/00 8:23 S 37300 2.5 7.9 5.7 0.319 1 0.52 <10 <10
9/29/00 M 49600 0.55 7.8 1.1 0.273 1.1 0.428 11 <10
9/29/00 B 6.56 49800 0.6 7.8 1 0.263 0.99 0.428 <10 <10

10/27/00 11:15 ST 6790 90 7.7 9.5 0.686 1.3 1.25 96 18
10/27/00 3.28
10/29/00 11:50 ST 20700 7.5 7.5 10 0.631 1.3 0.918 <10 <10
10/29/00 6.56
10/31/00 12:05 ST 13000 13 6.8 11 0.495 1.2 0.887 <10 <10
10/31/00 13.1
11/17/00 9:43 S 42100 3.8 8 8 0.218 0.74 0.306 22 <10
11/17/00 M 47100 2.4 8.1 2 0.155 0.78 0.245 28 <10
11/17/00 B 13.1 48200 3.1 8.1 1.5 0.131 0.51 0.184 21 <10
12/28/00 8:30 S 40500 6 7.9 6.6 0.24 0.68 0.254 0.065 48 <10
12/28/00 M 49400 2.3 7.9 1.4 0.192 0.59 0.144 0.056 28 <10
12/28/00 B 13.1 50200 3.6 7.9 1.1 0.179 0.73 0.19 0.052 32 <10
1/11/01 9:40 ST 500 754 7.8 10 0.371 1.7 3.98 0.38 1090 110
1/11/01 6.56
1/13/01 8:30 ST 3660 45 7.8 11 0.259 1.1 2.02 0.42 15 <10
1/13/01 16.4
1/15/01 10:56 ST 16400 2.2 7 14 0.347 1.2 1.04 0.308 10 <10
1/15/01 16.4
3/6/01 9:40 ST 14500 60 7.8 13 0.297 0.77 0.673 64 <10
3/6/01 13.1
3/8/01 9:57 ST 17470 11 7.6 10 0.26 0.8 0.734 <10 <10
3/8/01 6.56
3/10/01 10:55 ST 6010 25 8.6 35 0.117 1.3 0.551 16 <10
3/10/01 6.56
3/29/01 11:30 S 37100 5.8 7.9 6 0.432 1.3 0.275 17 <10
3/29/01 M 40040 6.8 7.8 3 0.484 1.2 0.337 <10 <10
3/29/01 B 6.56 43500 7.5 7.8 1.7 0.509 1.1 0.428 21 <10

Appendix D-1
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RMP Bay Sites
Upper Newport Bay - Unit I Basin

STATION DATE TIME SAMPLE Maximum EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS
Depth Depth (ft) mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L

UNBJAM 4/30/01 12:00 S 31100 8.2 7.6 4.2 0.293 1.1 0.3 13 <10
4/30/01 M 41670 7.3 7.7 0.76 0.316 1.3 0.398 24 <10
4/30/01 B 9.84 42400 7.7 7.7 0.67 0.358 1.4 0.428 13 <10
6/6/01 11:50 S 35210 4.5 7.9 5.9 0.167 0.95 0.306 <10 <10
6/6/01 M 40640 5.3 7.8 3.4 0.221 0.89 0.275 <10 <10
6/6/01 B 6.56 41300 8.2 7.9 2.2 0.188 0.94 0.275 15 <10
6/27/01 13:00 S 38100 5.6 8.1 1.6 <0.05 0.76 0.184 0.089 13 <10
6/27/01 M 41870 11 8 0.75 0.057 0.83 0.245 0.1 20 <10
6/27/01 B 13.1 41400 18 8 <0.44 0.136 0.95 0.367 0.111 33 <10

Appendix D-2
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RMP Bay Sites
Upper Newport Bay - Unit I Basin

Date Time Depth(m) EC(mhos) Temp(C) pH DO(ppm)

7/28/00 11:30 0.0 41300 27.6 7.4 10.8
1.0 48400 25.5 7.0 4.2
2.0 49400 25.4 6.9 3.2
3.0 50300 25.2 6.9 3.0

9/15/00 9:14 0.0 43820 23.6 8.1 6.1
1.0 45910 23.6 8.1 6.1

9/29/00 8:23 0.0 46070 21.9 7.4 5.0
1.0 48200 22.0 7.4 4.7
2.0 49440 22.3 7.5 4.6

10/27/00 11:15 0.0 6570 7.1 8.5 7.6
1.0 13320 17.4 8.2 5.7
2.0 18790 17.7 8.1 5.8

10/29/00 11:50 0.0 25300 19.6 7.7 2.9
1.0 39600 19.1 7.6 2.7
2.0 41900 18.9 7.5 2.4

10/31/00 12:05 0.0 12412 20.0 8.6 6.1
1.0 39880 19.3 7.9 4.7
2.0 42210 19.1 7.9 3.9
3.0 44290 19.0 7.9 4.9
4.0 46310 18.9 7.9 4.4

11/17/00 9:43 0.0 41800 15.1 7.6 4.9
1.0 45600 15.1 7.6 4.9
2.0 47300 15.2 7.5 4.3
3.0 48100 15.2 7.5 4.4
4.0 48300 15.2 7.5 4.6

12/28/00 8:30 0.0 44900 10.8 6.3 5.1
1.0 51800 12.8 7 4.6
2.0 51810 13.0 6.1 3.2
3.0 51600 13.1 6.7 2.9
4.0 51170 13.4 6.5 2.3

1/11/01 9:40 0.0 650 11.1 6.6 10.2
1.0 630 11.2 6.5 11.8
2.0 650 11.2 6.2 13.8

1/13/01 8:30 0.0 4010 12.1 6.1 -
1.0 5610 12.3 6.1 -
2.0 27320 12.5 6.1 -
3.0 31960 12.9 6.1 -
4.0 33730 13.1 6.1 -
5.0 34210 13.1 6.1 -
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RMP Bay Sites
Upper Newport Bay - Unit I Basin

Date Time Depth(m) EC(mhos) Temp(C) pH DO(ppm)

1/15/01 10:56 0.0 15600 12.6 6.2 UNK
1.0 37850 13.5 5.6 UNK
2.0 40250 13.7 5.9 UNK
3.0 41750 13.8 5.8 UNK
4.0 43790 14.0 5.9 UNK
5.0 44410 14.0 6 UNK

3/6/01 9:40 0.0 17060 14.7 8.2 8.6
1.0 22210 14.2 8 7.9
2.0 22870 14.2 7.8 5.6
3.0 26510 14.3 7.8 5.4
4.0 46640 14.0 7.6 2.7

3/8/01 9:57 0.0 66570 16.0 7.1 2.2
1.0 67600 15.3 7.1 2.2
2.0 61620 15.3 7.1 1.5

3/10/01 10:55 0.0 16.7 7.2
1.0 15.8 7.04
2.0 15.1 7.1

3/29/01 11:30 0.0 40230 19.7 7.8 6.12
1.0 3700 19.5 7.7 4.9
2.0 46200 19.3 7.7 4.9

4/30/01 12:00 0.0 28910 21.3 7.7 7.6
1.0 30510 20.8 7.6 6.6
2.0 39000 19.1 7.6 6.7
3.0 39330 18.6 7.5 3.5

6/6/01 11:50 0.0 44300 23.1 7.8 6.8
1.0 50910 22.2 7.6 5.5
2.0 53640 21.8 7.6 4.1

6/27/01 13:00 0.0 95300 26.2 7.8 7.7
1.0 100100 26.2 7.7 6
2.0 99200 26.0 7.8 6.5
3.0 106300 25.5 7.7 6
4.0 108100 24.1 7.7 7.7
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RMP Bay Sites
Upper Newport Bay - Unit II Basin

STATION DATE TIME SAMPLE Maximum EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS
Depth Depth (ft) mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L

UNBSDC 7/28/00 11:00 S 43800 3.2 8.2 <0.44 <0.05 0.79 0.428 24 10
7/28/00 M 47400 3.4 8.1 <0.44 <0.05 0.32 0.428 21 10
7/28/00 B 3.28 49100 2.4 8.1 <0.44 <0.05 0.39 0.367 15 8
9/15/00 9:39 S 51500 1.9 8 <0.44 0.097 0.71 0.184 <10 <10
9/15/00 M 51800 2.6 8 <0.44 0.097 0.88 0.184 <10 <10
9/15/00 B 9.84 51400 4.1 8 0.44 0.101 0.75 0.184 <10 <10
9/29/00 8:49 S 52200 0.7 7.9 <0.44 0.132 0.73 0.245 <10 <10
9/29/00 M 52700 0.8 7.9 0.44 0.127 0.81 0.275 <10 <10
9/29/00 B 6.56 51600 0.8 7.9 <0.44 0.132 0.54 0.275 <10 <10

10/27/00 10:50 ST 15200 60 8 9.5 0.617 1.2 1.01 62 12
10/27/00 6.56
10/29/00 11:30 ST 33800 2.7 7.7 4.4 0.34 0.98 0.428 <10 <10
10/29/00 16.4
10/31/00 12:30 ST 19800 7.4 7.7 7.9 0.412 1 0.734 <10 <10
10/31/00 13.1
11/17/00 10:15 S 44600 2.6 8.1 4.8 0.172 0.67 0.245 29 <10
11/17/00 M 49300 2.2 8.1 1.6 0.116 0.73 0.153 31 <10
11/17/00 B 13.1 51100 2.1 8.1 1.2 0.096 0.74 0.122 29 <10
12/28/00 8:00 S 49800 1.7 7.9 0.84 0.148 0.64 0.153 0.046 31 <10
12/28/00 M 52100 1.9 8 0.66 0.125 0.5 0.15 0.039 27 <10
12/28/00 B 13.1 53600 2.7 7.9 0.66 0.126 0.54 0.122 0.038 20 <10
1/11/01 10:00 ST 700 440 7.8 8.2 0.387 0.99 2.42 0.303 360 40
1/11/01 13.1
1/13/01 8:50 ST 6510 24 7.8 8.7 0.266 0.87 1.22 0.39 10 <10
1/13/01 16.4
1/15/01 11:09 ST 17400 2.5 7.9 11 0.37 1.2 0.918 0.265 <10 <10
1/15/01 6.56
3/6/01 10:00 ST 17900 38 7.8 13 0.322 0.67 0.673 43 <10
3/6/01 6.56
3/8/01 10:18 ST 29650 3.4 7.8 4.9 0.138 0.52 0.367 12 <10
3/8/01 3.28
3/10/01 11:20 ST 38500 5.1 8 3.9 0.117 0.83 0.214 23 <10
3/10/01 9.84
3/29/01 12:00 S 41400 4.8 8 3 0.3 1 0.153 26 <10
3/29/01 M 42100 12 8 2.7 0.312 1 0.214 32 <10
3/29/01 B 6.56 42210 13 8 2.8 0.293 0.95 0.153 32 <10
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RMP Bay Sites
Upper Newport Bay - Unit II Basin

STATION DATE TIME SAMPLE Maximum EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS
Depth Depth (ft) mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L

UNBSDC 4/30/01 12:30 S 31500 13 7.9 4 0.267 1.4 0.398 19 <10
4/30/01 M 34830 11 7.9 3.3 0.272 1.3 0.367 20 <10
4/30/01 B 6.56 37230 7.5 7.9 2.7 0.269 1.5 0.337 27 <10
6/6/01 12:20 S 40800 5 7.8 2.4 0.141 0.65 0.214 <10 <10
6/6/01 M 43290 4.9 7.9 1.3 0.116 1 0.184 16 <10
6/6/01 B 9.84 43500 11 7.9 1.1 0.096 0.77 0.153 36 <10
6/27/01 12:30 S 38100 5.1 8.1 1.4 <0.05 0.67 0.153 0.063 23 <10
6/27/01 M 42200 6.9 8.1 <0.44 0.075 1.2 0.275 0.07 12 <10
6/27/01 B 13.1 42600 8.6 8.1 <0.44 0.091 0.84 0.245 0.073 16 <10

Appendix D-6

0015464



RMP Bay sites
Upper Newport Bay - Unit II Basin

Date Time Depth(m) EC(mhos) Temp(C) pH DO(ppm)

7/28/00 11:00 0.0 44100 26.2 7.1 5.4
1.0 47200 25.3 7.0 4.9

9/15/00 9:39 0.0 42820 22.5 8.1 7.0
1.0 49960 22.4 8.0 6.6
2.0 50000 22.3 7.9 6.3
3.0 50100 22.3 8.0 6.1

9/29/00 8:49 0.0 51520 21.7 7.7 8.3
1.0 51520 21.6 7.7 7.3
2.0 51530 21.6 7.7 7.2

10/27/00 10:50 0.0 12850 17.4 8.1 5.8
1.0 15720 17.7 8.1 4.2
2.0 23100 18.3 8.1 4.2

10/29/00 11:30 0.0 38700 19.3 7.6 3.0
1.0 44600 19.0 7.6 3.3
2.0 45200 19.1 7.6 3.0
3.0 47300 18.9 7.6 3.1
4.0 47000 18.6 7.6 2.9
5.0 46700 18.7 7.6 2.9

10/31/00 12:30 0.0 23690 19.3 7.9 6.5
1.0 41180 19.1 7.8 9.1
2.0 48730 19.1 7.8 4.2
3.0 49670 18.9 7.7 4
4.0 49230 18.6 7.7 5.1

11/17/00 10:15 0.0 44200 14.7 7.6 5.2
1.0 48600 15.0 7.4 5.3
2.0 49700 15.3 7.5 5.1
3.0 49700 15.0 7.6 5
4.0 49000 15.2 7.5 5.1

12/28/00 8:00 0.0 51770 13.1 7.2 4.2
1.0 52000 13.1 7.2 4.2
2.0 52100 13.6 7.1 4.2
3.0 52120 13.1 7.1 4
4.0 52150 13.2 7 4.1

1/11/01 10:00 0.0 810 11.5 6.6 7.4
1.0 940 11.9 6.7 8
2.0 810 12.9 6.8 9.6
3.0 7330 13.0 6.3 9.7
4.0 33340 13.5 5.3 7.4
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RMP Bay sites
Upper Newport Bay - Unit II Basin

Date Time Depth(m) EC(mhos) Temp(C) pH DO(ppm)

1/13/01 8:50 0.0 7030 10.1 7.2 -
1.0 10690 10.9 7.2 -
2.0 26710 11.9 7.2 -
3.0 36490 12.6 7.2 -
4.0 41270 13.3 7.2 -
5.0 41500 13.7 7.2 -

1/15/01 11:09 0.0 15990 12.2 6.5 UNK
1.0 35550 13.3 6 UNK

3/6/01 10:00 0.0 20180 14.9 8.2 6
1.0 23150 14.6 8.2 5.9
2.0 33970 14.4 8.1 5.3

3/8/01 10:18 0.0 66440 16.0 7.1 1.5
1.0 67350 15.4 7.1 1.4

3/10/01 11:20 0.0 15.9 7.2
1.0 15.8 7.1
2.0 15.3 7.1
3.0 14.9 7.1

3/29/01 12:00 0.0 45600 19.6 7.9 7.3
1.0 48800 19.3 7.9 6.9
2.0 45200 19.2 7.9 6.6

4/30/01 12:30 0.0 31200 21.0 7.7 7
1.0 31289 22.0 7.8 6.7
2.0 35240 20.6 7.7 6.4

6/6/01 12:20 0.0 51980 22.4 7.7 6.3
1.0 53400 22.1 7.7 5.54
2.0 54800 21.6 7.7 5.9
3.0 55900 21.1 7.8 6

6/27/01 12:30 0.0 106100 24.7 7.8 8.2
1.0 107100 23.9 7.8 5.3
2.0 108200 23.8 7.8 5.3
3.0 108000 23.7 7.7 4
4.0 108200 23.1 7.6 3
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RMP Bay Sites
Upper Newport Bay - North Star Beach

STATION DATE TIME SAMPLE Maximum EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS
Depth Depth (ft) mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L

UNBNSB 7/28/00 12:20 S 49700 1.5 8.1 <0.44 <0.05 0.29 0.337 27 15
7/28/00 M 50600 1.8 8.1 <0.44 <0.05 0.28 0.337 27 7
7/28/00 B 9.8 49600 1.5 8.1 <0.44 <0.05 <0.2 0.245 25 15
9/15/00 9:50 S 49100 3.1 8.1 <0.44 <0.05 <0.2 0.122 <10 <10
9/15/00 M 52100 4.1 8.1 <0.44 <0.05 <0.2 0.0918 <10 <10
9/15/00 B 13.1 51800 9.9 8.1 <0.44 <0.05 0.31 0.245 22 <10
9/29/00 9:20 S 53600 0.9 8 <0.44 0.088 0.74 0.214 <10 <10
9/29/00 M 52800 3.5 8 <0.44 <0.05 <0.2 0.214 <10 <10
9/29/00 B 16.4 52400 3.6 8 <0.44 0.083 <0.2 0.245 <10 <10

10/27/00 10:19 ST 42300 3.4 8.1 0.69 0.128 0.49 0.153 <10 <10
10/27/00 19.68
10/29/00 11:10 ST 39500 2.1 7.9 2.6 0.17 0.72 0.22 18 <10
10/29/00 13.1
10/31/00 11:35 ST 33300 2.6 7.8 5.7 0.303 1.2 0.398 <10 <10
10/31/00 16.4
11/17/00 10:44 S 51200 2.3 8.1 0.75 0.062 0.62 0.122 14 <10
11/17/00 M 52100 2.7 8.1 0.72 0.07 0.7 0.0918 24 <10
11/17/00 B 9.84 50100 3.7 8.1 0.72 0.065 0.86 0.0918 23 <10
12/28/00 7:32 S 51800 2.5 8 0.57 0.102 0.49 0.147 0.036 32 <10
12/28/00 M 53800 2.7 8 0.53 0.096 0.63 0.141 0.033 25 <10
12/28/00 B 16.4 54500 2.7 7.9 0.53 0.097 0.91 0.122 0.033 27 <10
1/11/01 10:30 ST 2660 191 7.8 9.5 0.437 1.3 1.87 0.3 120 40
1/11/01 16.4
1/13/01 9:15 ST 14600 14 7.9 7.3 0.253 0.67 0.979 0.37 10 <10
1/13/01 16.4
1/15/01 11:50 ST 29600 1.9 3.1 6.3 0.351 1.4 0.796 0.205 18 <10
1/15/01 6.56
3/6/01 10:27 ST 26720 17 7.8 10 0.26 0.76 0.49 19 <10
3/6/01 13.1
3/8/01 10:38 ST 37700 8.5 8 2.4 0.134 0.54 0.275 21 <10
3/8/01 6.56
3/10/01 11:35 ST 42060 5.1 8 1.5 0.097 0.78 0.184 31 <10
3/10/01 13.1
3/29/01 12:45 S 42900 3.4 8.1 1.8 0.185 0.87 <0.061 12 <10
3/29/01 M 45200 3.9 8.2 2.2 0.222 1 0.122 15 <10
3/29/01 B 13.1 45140 2.3 8.2 <0.44 <0.05 0.64 <0.061 <10 <10
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RMP Bay Sites
Upper Newport Bay - North Star Beach

STATION DATE TIME SAMPLE Maximum EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS
Depth Depth (ft) mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L

UNBNSB 4/30/01 13:15 S 40200 2.9 7.9 1.6 0.212 1 0.202 <10 <10
4/30/01 M 42100 3.7 7.9 0.69 0.153 1.1 0.162 13 <10
4/30/01 B 6.56 43030 3.3 8 0.48 0.128 0.93 0.147 <10 <10
6/6/01 13:10 S 43450 4.3 8 0.7 0.055 0.61 0.0918 18 <10
6/6/01 M 43600 3.4 8 0.57 <0.05 0.73 0.0918 28 <10
6/6/01 B *UNK 45130 3.3 8 0.59 0.054 0.76 0.0918 11 <10
6/27/01 12:00 S 41000 4.7 8.1 0.48 <0.05 0.63 0.184 0.056 29 <10
6/27/01 M 42740 3.7 8.1 <0.44 <0.05 0.61 0.122 0.051 <10 <10
6/27/01 B 6.56 43100 4.4 8 <0.44 <0.05 0.54 0.153 0.04 29 <10

*UNK - Unknown (YSI Probe failure)
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RMP Bay sites
Upper Newport Bay - North Star Beach

Date Time Depth(m) EC(mhos) Temp(C) pH DO(ppm)

7/28/00 12:20 0.0 49500 25.4 7.2 5.7
1.0 50800 24.4 7.1 5.8
2.0 51600 24.0 7.1 6.0
3.0 51900 23.8 7.1 6.0

9/15/00 9:50 0.0 50600 21.3 8.0 8.3
1.0 51000 21.2 8.0 8.0
2.0 51200 21.1 8.1 8.0
3.0 53700 21.0 8.0 7.8
4.0 5400 21.0 8.0 7.9

9/29/00 9:20 0.0 52140 21.4 7.9 8.5
1.0 52170 21.4 7.9 8.6
2.0 52180 21.3 7.9 8.7
3.0 52170 21.3 7.9 8.7
4.0 52180 21.3 7.9 9.0
5.0 52180 21.3 7.9 9.3

10/27/00 10:19 0.0 39500 18.7 7.9 3.0
1.0 40200 18.8 7.9 3.9
2.0 40910 18.9 7.9 3.9
3.0 41210 19.0 7.8 4.1
4.0 41680 19.0 7.8 4.4
5.0 41800 18.9 7.8 4.1
6.0 41790 18.8 7.8 4.0

10/29/00 11:10 0.0 44300 19.1 7.6 3.9
1.0 45700 18.9 7.6 3.7
2.0 46200 18.7 7.6 3.9
3.0 47900 18.6 7.6 3.6
4.0 48700 18.6 7.5 3.7

10/31/00 11:35 0.0 34480 18.6 8.1 6.9
1.0 45010 18.6 8.1 6.4
2.0 47370 18.7 8 6.4
3.0 49370 18.7 7.9 6.6
4.0 50000 18.7 7.9 6.5
5.0 50030 18.7 7.9 6.5

11/17/00 10:44 0.0 50200 14.9 7.6 4.8
1.0 50200 14.9 7.6 4.8
2.0 50300 15.0 7.7 4.8
3.0 50200 15.0 7.5 4.7

12/28/00 7:32 0.0 52460 13.6 6.7 4
1.0 52500 13.6 6.8 4
2.0 52510 13.6 7 4.1
3.0 52500 13.7 6.6 4.1
4.0 52530 13.6 7 4.1
5.0 52600 13.6 6.5 3.9
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RMP Bay sites
Upper Newport Bay - North Star Beach

Date Time Depth(m) EC(mhos) Temp(C) pH DO(ppm)

1/11/01 10:30 0.0 2950 11.7 7 4.6
1.0 3110 11.8 6.6 5.9
2.0 4500 12.2 6.1 26.1
3.0 22620 13.1 6 28.2
4.0 42680 14.3 5.8 21.3
5.0 43710 14.3 5.8 7.0

1/13/01 9:15 0.0 13600 10.8 7.2
1.0 29230 11.8 7.2
2.0 33470 12.5 7.2
3.0 41290 13.0 7.1
4.0 47650 13.8 7.1
5.0 48400 14.2 7.1

1/15/01 11:50 0.0 28220 13.3 6.3
1.0 41050 13.8 6.2
2.0 44520 14.1 6.3

3/6/01 10:27 0.0 30970 14.8 8.2 6.6
1.0 31960 14.7 8.2 6.4
2.0 32420 14.7 8.1 6.2
3.0 33730 14.7 8.1 6.0
4.0 33890 14.6 8.1 5.9

3/8/01 10:38 0.0 67690 15.3 7.2 1.6
1.0 67760 15.2 7.2 1.7
2.0 67790 15.2 7.2 1.8

3/10/01 11:35 0.0 15.2 7.2
1.0 15.2 7.0
2.0 15.2 7.2
3.0 15.2 7.2
4.0 15.2 7.2

3/29/01 12:45 0.0 46410 19.2 8.0 8.6
1.0 46930 18.8 8.2 8.2
2.0 48800 17.7 8.1 9.3
3.0 49100 17.7 8.1 9.3
4.0 49200 17.7 8.1 9.3

4/30/01 13:15 0.0 37790 20.1 7.8 5.9
1.0 38420 19.5 7.8 5.6
2.0 39890 18.5 9.8 5.5

6/27/01 12:00 0.0 106100 24.7 7.8 5.1
1.0 107100 24.0 7.8 5.0
2.0 108200 23.2 7.8 4.9
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RMP Bay Sites
Upper Newport Bay - Coast Highway Bridge

STATION DATE TIME SAMPLE Maximum EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS
Depth Depth (ft) mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L

UNBCHB 7/28/00 10:15 S 51800 1.7 8.1 <0.44 <0.05 0.59 0.245 32 9
7/28/00 M 53400 1.8 8.1 <0.44 <0.05 0.67 0.153 36 16
7/28/00 B 9.8 52600 2 8.1 <0.44 <0.05 <0.2 0.153 35 11
9/15/00 10:30 S 51200 6.8 8 <0.44 <0.05 0.75 0.0918 31 10
9/15/00 M 50100 6.8 8.1 <0.44 <0.05 0.7 <0.061 10 <10
9/15/00 B 9.8 52000 6.8 8.1 <0.44 <0.05 <0.2 0.0918 <10 <10
9/29/00 9:50 S 51500 3 8 <0.44 0.051 0.64 0.214 <10 <10
9/29/00 M 52200 10 8 <0.44 <0.05 0.54 0.184 35 <10
9/29/00 B 9.8 50500 4.9 8 <0.44 <0.05 0.61 0.184 12 <10

10/27/00 12:00 ST 42100 7.7 8 1.1 0.161 0.74 0.208 26 <10
10/27/00 16.4
10/29/00 10:30 ST 42600 2.8 7.9 2 0.142 0.86 0.181 57 <10
10/29/00 19.6
10/31/00 11:05 ST 37100 2.4 7.9 4.8 0.266 0.83 0.337 21 <10
10/31/00 16.4
11/17/00 11:30 S 51400 2.8 8.1 0.46 <0.05 0.7 0.0918 24 <10
11/17/00 M 51800 2.6 8.1 0.48 <0.05 0.64 0.0918 16 <10
11/17/00 B 13.1 50400 3.4 8.1 0.45 <0.05 0.62 0.0918 33 <10
12/28/00 9:30 S 53800 1.8 8 <0.44 0.063 0.52 <0.061 0.025 25 <10
12/28/00 M 54100 1.9 8 <0.44 0.058 <0.2 <0.061 0.029 25 <10
12/28/00 B 9.8 54400 1.5 8 <0.44 0.062 0.5 0.0857 0.025 32 <10
1/11/01 10:50 ST 8910 71 7.7 9.3 0.446 0.77 1.13 0.154 50 14
1/11/01 19.6
1/13/01 9:45 ST 22900 8.2 7.9 5.7 0.235 0.39 0.673 0.33 14 <10
1/13/01 13.1
1/15/01 11:55 ST 41300 1.5 6.6 2.5 0.185 0.98 0.214 0.109 30 <10
1/15/01 9.8
3/6/01 11:00 ST 33500 16 7.9 7.8 0.223 0.61 0.428 25 <10
3/6/01 9.8
3/8/01 10:56 ST 40530 9.9 8 1.6 0.102 5.2 0.153 16 <10
3/8/01 9.8
3/10/01 11:50 ST 44100 9 8.3 0.76 0.073 0.89 0.153 29 <10
3/10/01 13.1
3/29/01 13:10 S 43700 5 8.2 <0.44 <0.05 0.73 <0.061 <10 <10
3/29/01 M 45600 6.3 8.2 <0.44 <0.05 0.66 <0.061 <10 <10
3/29/01 B 9.8 45640 5.9 8.2 <0.44 <0.05 0.61 <0.061 <10 <10
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RMP Bay Sites
Upper Newport Bay - Coast Highway Bridge

STATION DATE TIME SAMPLE Maximum EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS
Depth Depth (ft) mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L

UNBCHB 4/30/01 14:00 S 43240 3.8 8 0.45 0.063 1.1 0.116 13 <10
4/30/01 M 44320 4.8 8 <0.44 0.051 0.99 0.122 <10 <10
4/30/01 B 13.1 42250 7 8.1 <0.44 <0.05 0.92 0.11 11 <10
6/6/01 13:35 S 44900 2.7 8 0.59 0.053 1 <0.061 <10 <10
6/6/01 M 45300 3.5 8 0.49 <0.05 0.76 0.0612 <10 <10
6/6/01 B *UNK 46410 3 8 0.5 <0.05 0.6 0.0918 <10 <10
6/27/01 13:40 S 43860 7.7 8 <0.44 <0.05 0.55 0.122 0.03 28 <10
6/27/01 M 46030 6.5 8.1 <0.44 <0.05 0.59 0.0918 0.028 18 <10
6/27/01 B 9.8 44580 7.9 8 <0.44 <0.05 0.62 0.0918 0.03 33 <10

*UNK - Unknown (YSI Probe failure)
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RMP Bay sites
Upper Newport Bay - Coast Highway Bridge

Date Time Depth(m) EC(mhos) Temp(C) pH DO(ppm)

7/28/00 10:15 0.0 52300 23.4 7.2 6.2
1.0 52600 23.2 7.1 6.2
2.0 52700 23.1 7.1 6.2
3.0 52900 23.0 7.1 6.2

9/15/00 10:30 0.0 51350 20.6 8.0 8.3
1.0 51400 20.5 8.0 7.9
2.0 51500 20.8 8.0 8.0
3.0 51900 20.5 8.0 7.9

9/29/00 9:50 0.0 52100 20.1 8 7.9
1.0 52700 20.1 7.9 7.9
2.0 52800 20.0 7.9 7.9
3.0 52900 19.9 7.9 8.0

10/27/00 12:00 0.0 39000 18.8 7.8 4.0
1.0 39210 18.8 7.8 4.7
2.0 39090 18.8 7.8 3.9
3.0 39650 18.7 7.7 3.9

39210 18.7 7.7 3.9
5.0 39700 18.8 7.7 3.8

10/29/00 10:30 0.0 46000 18.7 7.5 3.9
1.0 47100 18.7 7.6 3.5
2.0 48700 18.7 7.6 3.9
3.0 49200 19.0 7.6 4.1
4.0 50700 18.7 7.6 4.0
5.0 50600 19.0 7.5 4.5
6.0 50000 18.7 7.5 3.9

10/31/00 11:05 0.0 40700 18.2 8 6.5
1.0 43720 18.3 7.9 7
2.0 47110 18.6 7.9 6.9
3.0 49230 18.6 7.9 6
4.0 50640 18.4 7.9 5.7
5.0 51220 18.3 7.9 6.2

11/17/00 11:30 0.0 50700 15.3 7.6 5.1
1.0 50700 15.4 7.6 8.7
2.0 50700 15.4 7.6 4.6
3.0 50810 15.4 7.6 3.9
4.0 50900 17.4 7.5 3.5

12/28/00 9:30 0.0 52100 13.8 6.5 7
1.0 52220 13.8 6.6 4.9
2.0 52730 13.8 7 3.2
3.0 53000 13.8 6.5 2.2
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RMP Bay sites
Upper Newport Bay - Coast Highway Bridge

Date Time Depth(m) EC(mhos) Temp(C) pH DO(ppm)

1/11/01 10:50 0.0 8730 12.2 7
1.0 9580 12.7 6.9
2.0 29960 13.3 6.3
3.0 30730 13.4 6.3
4.0 30670 13.8 6.1
5.0 38210 14.0 6.1
6.0 48710 14.3 6.1 3.6

1/13/01 9:45 0.0 21030 11.3 7.2
1.0 25930 11.7 7.2
2.0 47310 12.9 7.1
3.0 49760 13.8 7.2
4.0 50000 14.4 7.1

1/15/01 11:55 0.0 40390 14.2 6.5
1.0 43890 14.2 6.4
2.0 47700 14.5 6.4
3.0 49470 14.6 6.5

3/6/01 11:00 0.0 36900 14.7 8.2 7.5
1.0 37070 14.7 8.2 7.3
2.0 38090 14.7 8.2 7.2
3.0 39700 14.6 8.1 7.4

3/8/01 10:56 0.0 67920 15.1 7.3 1.4
1.0 67920 15.1 7.2 1.9
2.0 67920 15.1 7.2 2
3.0 67930 15.1 7.3 8.7

3/10/01 11:50 0.0 15.0 7.2
1.0 15.0 7.1
2.0 15.0 7.1
3.0 15.0 7.1
4.0 15.0 7.1

3/29/01 13:10 0.0 49900 17.9 8.09 9.8
1.0 49900 17.6 8.1 9.3
2.0 50100 17.5 8.1 9.2
3.0 50000 17.4 8.1 9

4/30/01 14:00 0.0 40790 18.6 7.95 7.49
1.0 40950 18.5 7.47 7.96
2.0 41300 17.8 7.98 7.6
3.0 41940 16.7 8.01 7.55
4.0 41600 16.7 7.98 8.54

6/27/01 13:40 0.0 112200 23.1 7.7 5.5
1.0 117300 23.0 7.7 5.9
2.0 111300 23.2 7.7 6
3.0 113200 23.0 7.7 8.3
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RMP Bay Sites
Lower Newport Bay - Harbor Island Reach

STATION DATE TIME SAMPLE Maximum EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS
Depth Depth (ft) mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L

LNBHIR 7/28/00 9:45 S 51200 2 8.2 <0.44 <0.05 0.2 0.184 17 13
7/28/00 M 53500 6 8.2 <0.44 <0.05 <0.2 0.153 29 12
7/28/00 B 19.6 53200 3 8.2 <0.44 <0.05 0.65 0.153 33 10
9/15/00 11:00 S 51300 2.2 8.1 <0.44 <0.05 <0.2 0.0918 <10 <10
9/15/00 M 52400 4.2 8.1 <0.44 <0.05 0.64 <0.061 11 <10
9/15/00 B 19.6 53100 6.5 8.1 <0.44 <0.05 0.64 <0.061 19 <10
9/29/00 10:20 S 51100 0.8 8 <0.44 <0.05 0.68 0.214 <10 <10
9/29/00 M 51400 0.85 8 <0.44 <0.05 0.73 0.184 <10 <10
9/29/00 B 22.9 52600 0.55 8.1 <0.44 <0.05 0.57 0.122 <10 <10

10/27/00 12:15 ST 44100 2.2 8.1 0.58 0.106 0.7 0.0949 <10 <10
10/27/00 22.9
10/29/00 9:00 ST 44100 1.9 7.9 2.5 0.156 0.66 0.171 14 <10
10/29/00 22.9
10/31/00 10:48 ST 45200 1.8 8 2.9 0.187 0.8 0.214 <10 <10
10/31/00 22.9
11/17/00 11:45 S 51200 2.4 8.1 0.6 <0.05 0.67 <0.061 32 <10
11/17/00 M 52500 2.6 8.1 <0.44 <0.05 0.79 <0.061 32 <10
11/17/00 B 22.9 50900 2 8.1 <0.44 <0.05 0.73 <0.061 29 <10
1/11/01 11:10 ST 19100 34 7.8 7.9 0.39 0.6 0.734 0.138 19 <10
1/11/01 22.9
1/13/01 11:00 ST 16100 8.1 7.8 6.9 0.278 0.62 0.765 0.32 <10 <10
1/13/01 22.9
1/15/01 13:32 ST 39900 1.3 2.8 2.7 0.212 1.1 0.275 0.12 20 <10
1/15/01 22.9
3/6/01 12:04 ST 35570 8 7.9 6.5 0.206 0.66 0.337 14 <10
3/6/01 19.6
3/8/01 13:36 ST 39540 2.1 8 2.3 0.12 0.45 0.153 <10 <10
3/8/01 16.4
3/10/01 ST 40730 3.5 8 1.8 0.087 0.73 0.153 29 <10
3/10/01 16.4
3/29/01 13:45 S 45080 3.5 8.2 <0.44 <0.05 0.59 <0.061 <10 <10
3/29/01 M 44840 5.6 8.2 <0.44 <0.05 0.69 <0.061 15 <10
3/29/01 B 19.6 46600 6.6 8.2 <0.44 <0.05 0.64 <0.061 32 <10
4/30/01 14:20 S 42300 1.8 8 0.56 0.093 0.85 0.132 <10 <10
4/30/01 M 43920 12 8.1 <0.44 <0.05 0.78 0.125 23 <10
4/30/01 B 19.6 39700 13 8.1 <0.44 0.053 1.2 0.459 22 <10
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RMP Bay Sites
Lower Newport Bay - Harbor Island Reach

STATION DATE TIME SAMPLE Maximum EC Turb pH NO3 NH3 TKN PO4 o-PO4 TSS VSS
Depth Depth (ft) mhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L

LNBHIR 6/6/01 S 45090 3.5 8 <0.44 <0.05 0.64 0.0612 <10 <10
6/6/01 M 45200 4.5 8 <0.44 <0.05 0.62 0.0612 <10 <10
6/6/01 B *UNK 42360 0.15 5.6 4 0.178 0.93 1.62 14 <10
6/27/01 15:00 S 44120 6.4 8.1 <0.44 <0.05 0.64 0.122 0.028 11 <10
6/27/01 M 44400 5.2 8.1 <0.44 <0.05 0.55 0.122 0.016 27 <10
6/27/01 B 16.4 45380 5.6 8.1 <0.44 <0.05 0.66 0.0612 0.013 21 <10

*UNK - Unknown (YSI Probe failure)
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RMP Bay sites
Lower Newport Bay - Harbor Island Reach

Date Time Depth(m) EC(mhos) Temp(C) pH DO(ppm)

7/28/00 9:45 0.0 52500 23.2 7.1 6.5
1.0 52600 23.0 7.0 6.5
2.0 52900 22.8 7.0 6.5
3.0 53000 22.7 6.9 6.4
4.0 53200 21.8 6.7 6.5
5.0 53600 21.3 7.0 7.1
6.0 53600 21.2 7.1 7.1

9/15/00 11:00 0.0 51200 21.8 8.0 8.8
1.0 51410 21.2 8.0 8.7
2.0 51900 20.7 8.0 8.5
3.0 52000 20.3 8.0 8.5
4.0 52200 20.2 8.0 8.5
5.0 52300 20.2 8.1 8.6
6.0 52400 20.1 8.1 8.7

9/29/00 10:20 0.0 52260 21.9 8.1 7.7
1.0 52290 21.2 8.1 7.9
2.0 52400 20.7 8.1 8.0
3.0 52500 20.6 8.1 8.1
4.0 52600 20.8 8.1 8.3
5.0 52700 20.0 8.1 8.5
6.0 52800 20.0 8.1 7.0
7.0 52900 19.8 8.1 9.8

10/29/00 9:00 0.0 43000 18.6 7.5 3.6
1.0 44900 18.6 7.4 4.0
2.0 51200 18.6 7.4 4.0
3.0 51200 18.6 7.3 4.1
4.0 51200 18.6 7.2 5.0
5.0 51100 18.6 7.1 5.2
6.0 51100 18.6 7.1 5.2
7.0 51000 18.6 7.1 5.4

10/27/00 12:15 0.0 39740 18.8 7.9 4.2
1.0 42970 18.8 7.9 4.2
2.0 42500 18.9 7.9 4.3
3.0 42600 18.7 7.9 4.2
4.0 41910 18.7 7.9 4.2
5.0 42170 18.7 7.9 4.2
6.0 41200 18.8 7.8 4.1
7.0 43000 17.8 7.8 4.2

10/31/00 10:48 0.0 44850 18.6 7.9 6.6
1.0 47450 18.7 7.9 6.7
2.0 49570 18.8 7.9 7.1
3.0 50670 18.6 7.9 6.4
4.0 51100 18.5 7.9 7.7
5.0 51800 18.3 7.9 7.7
6.0 51900 18.1 7.9 7.4
7.0 52000 18.0 7.9 7.5
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RMP Bay sites
Lower Newport Bay - Harbor Island Reach

Date Time Depth(m) EC(mhos) Temp(C) pH DO(ppm)

11/17/00 11:45 0.0 50100 15.3 7.6 5.6
1.0 50200 15.4 7.6 6
2.0 50900 15.4 7.6 5.4
3.0 51060 15.3 7.6 4.6
4.0 51110 15.2 7.6 4.5
5.0 51000 15.4 7.6 4.8
6.0 51000 15.4 7.6 4.8
7.0 51000 15.3 7.6 4.1

1/11/01 13:10 0.0 18380 12.9 7.1 6.5
1.0 29270 13.1 7.6 6
2.0 35630 13.9 7 5.5
3.0 47220 14.3 6.9 5
4.0 48710 14.2 7 5.4
5.0 49810 14.3 7 9.9
6.0 49800 14.4 6.9 5.4
7.0 50130 14.5 6.7 4.6

1/13/01 11:00 0.0 15730 11.2 7.2 -
1.0 22710 11.3 7.2 -
2.0 44920 12.9 7.2 -
3.0 48710 14.3 7.1 -
4.0 49670 14.8 7.1 -
5.0 50000 14.8 7.1 -
6.0 50000 14.6 7.1 -
7.0 49900 14.0 7.1 -

1/15/01 13:32 0.0 38710 13.8 6.8 UNK
1.0 41000 13.9 6.7 UNK
2.0 45500 14.3 6.6 UNK
3.0 50070 14.6 6.6 UNK
4.0 50620 14.7 6.6 UNK
5.0 50900 14.7 6.6 UNK
6.0 51000 14.7 6.6 UNK
7.0 51000 14.7 6.7 UNK

3/6/01 12:04 0.0 38230 14.9 8.1 6
1.0 38630 14.8 8 5.9
2.0 39970 14.7 7.9 6.4
3.0 45630 14.5 7.9 6.4
4.0 48830 14.3 7.9 6.1
5.0 49540 14.2 7.9 7
6.0 49790 14.1 8 6.5

3/8/01 13:36 0.0 65290 16.7 7.8 3.3
1.0 65230 16.3 7.2 2.3
2.0 66330 16.0 7.2 2.5
3.0 66990 15.5 7.2 2.2
4.0 67830 14.8 7.3 1.9
5.0 68360 14.7 7.2 2
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RMP Bay sites
Lower Newport Bay - Harbor Island Reach

Date Time Depth(m) EC(mhos) Temp(C) pH DO(ppm)

3/10/01 0.0 15.6 7.3
1.0 15.6 7.2
2.0 15.6 7.2
3.0 15.6 7.2

3/29/01 13:45 0.0 49900 18.6 8.1 9.8
1.0 49900 18.1 8.1 9.7
2.0 50100 17.7 8.1 9.8
3.0 50300 17.4 8.1 9.6
4.0 50400 17.1 8.1 9.1
5.0 50600 16.7 8 8.7
6.0 50600 16.6 8 8.2

4/30/01 14:20 0.0 40620 19.0 7.93 7.33
1.0 41070 18.4 7.95 7.24
2.0 41390 17.9 7.96 7.13
3.0 41890 17.1 7.99 7.27
4.0 41910 16.9 7.99 7.14
5.0 42260 16.2 7.99 7.06
6.0 42440 15.6 8 7.05

6/27/01 15:00 0.0 109700 24.9 7.8 7
1.0 110800 24.3 7.8 6.1
2.0 110900 23.7 7.8 6.5
3.0 113000 23.6 7.7 6
4.0 113100 23.5 7.7 5.9
5.0 113000 22.9 7.7 5.9
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RMP Bay sites
Lower Newport Bay - Harbor Island Reach

Date Time Depth(m) EC(mhos) Temp(C) pH DO(ppm)

3/10/01 0.0 15.6 7.3
1.0 15.6 7.2
2.0 15.6 7.2
3.0 15.6 7.2

3/29/01 13:45 0.0 49900 18.6 8.1 9.8
1.0 49900 18.1 8.1 9.7
2.0 50100 17.7 8.1 9.8
3.0 50300 17.4 8.1 9.6
4.0 50400 17.1 8.1 9.1
5.0 50600 16.7 8 8.7
6.0 50600 16.6 8 8.2

4/30/01 14:20 0.0 40620 19.0 7.93 7.33
1.0 41070 18.4 7.95 7.24
2.0 41390 17.9 7.96 7.13
3.0 41890 17.1 7.99 7.27
4.0 41910 16.9 7.99 7.14
5.0 42260 16.2 7.99 7.06
6.0 42440 15.6 8 7.05

6/27/01 15:00 0.0 109700 24.9 7.8 7
1.0 110800 24.3 7.8 6.1
2.0 110900 23.7 7.8 6.5
3.0 113000 23.6 7.7 6
4.0 113100 23.5 7.7 5.9
5.0 113000 22.9 7.7 5.9
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Appendix E
An Analysis of the Decline of Nuisance Macroalgae (Seaweed) in 

Newport Bay - Estuary :  1996-2001

0015481



DRAFT

AN ANALYSIS OF THE DECLINE OF NUISANCE

MACROALGAE (SEAWEED) in NEWPORT BAY-

ESTUARY, 1996-2001

Report to: Orange County Public Facilities & Resources Department

Alex Horne Associates

November 2001

AHA: 867 Bates Avenue, El Cerrito, California 94530. 510-525-4433 (FAX 510-527-
1085) anywaters@aol.com

0015482



2

1. SUMMARY

Biomass and species of large attached macroalgae (seaweed) were measured in the
intertidal zone of Upper Newport Bay during the estimated period of maximum biomass
in mid-summer 1996-2001.  Biomass, species composition and spatial patterns were
assessed.

1.1.  Biomass of seaweeds.  The annual average macroalgae midsummer biomass
index in Upper Newport Bay fell dramatically over the last six years. From an initial
value of 1.8 kg/m2 in 1966 seaweed biomass had fallen 58 % to 0.76 kg/m2 by 2001.
Nuisance seaweed in Upper Newport Bay gradually declined by 12-18 % in the first two
years and fell by 47% after four years.   The 1999 increase was attributed to ammonia
released during dredging.  If the dredging year is omitted, the regression (R2 = 0.993)
indicates that the entire decline in seaweeds was explained by the passage of time.  The
observed declines can best be explained by a gradual decline in nitrate flowing into the
estuary from the San Diego Creek.  Possible contributing factors are (i) the gradually
increase in nitrate removal from the creek by the Irvine Ranch Water District’s San
Joaquin Marsh, (ii) lower than normal rainfall in 1999-200l and (iii) the on-going efforts
of the Santa Ana Regional Water Quality Board and environmental groups to reduce
nitrate in the watershed.   These factors will be examined in other reports.

1.2.  Species distribution and distribution.   Over an all six years, three genera
of attached macroalgae; Ulva (sea lettuce), Enteromorpha (sea confetti) and Centroceras
were common in Newport Bay.  In general, Ulva was more dominant in the upper and
middle sections of the estuary while Enteromorpha dominated in the most seaward
section.  Although abundant locally in the 1970s-1980s, growths of these three seaweeds
are now uncommon in Lower Newport Bay between the PCH Bridge and the Ocean.  The
spatial pattern of biomass distribution in Upper Newport Bay over the five years showed
that dense seaweed (> 1.3 kg/m2) was at first found at almost all stations (84%) above the
Sculling Boat Club (Sta. #4-24).  Perhaps not coincidentally, most of these stations were
characterized by a soft muddy substrate relative to the firmer sand of stations 1-3.  In
2000 dense biomass occurred in only 44% of stations 4-24 and was restricted to the two
apparently most favorable sub-regions within the bay.  Both of these areas were
characterized by very soft mud: stations 10-13 in the extensive mud flats on the east side
of the central Bay and 16-18, a narrow strip in the channel just upstream of the Salt
Works Dike.  For the lesser number of stations assayed in 2001, the earlier general
patterns persisted but now only one site exceeded 1.3 kg/m2.   In terms of beneficial use
impairment the extensive central section would exert the most effect on the bay due to its
large size.  Thus if further nutrient reduction in infeasible, dredging of some of this large
mudflat would probably suffice to restore any still unmet beneficial uses to the upper
estuary.

1.3. Increase in seaweed in 1999.  The six-year decline in nuisance seaweed was
interrupted by the 1999 season where the highest ever mean biomass, 2.4 kg/m2 was
recorded.  Dredging of rich organic sediments was carried out over the entire seaweed
growth season in 1999.   Dredging is known to release large amounts of ammonia that
would stimulate seaweed growth and is most likely the reason for the aberrant 1999
seaweed increase.
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2.0. METHODS

2.1. OBSERVATIONS AND COLLECTIONS

Macroalgae were collected on 28 July 1999, 31 July- 1 August 2000 in the same manner
as in previous years (AHA, 1996, 1997, 1998).  Seaweed samples in 1999 were collected
at 22 of the 24 (1999) and 21 (2000) intertidal sites used previously.  In 2001 a different
system was instituted collecting in mid-summer only at 8 stations but collecting at 3 time
(2001) and 4 times (2001). At these sites triplicate randomly located samples were
harvested.  Seaweed was collected by hand from quadrats of approximately 0.1 m2 area,
picked clean on any debris, washed in clean local seawater, spun damp dry in a field
centrifuge, and immediately weighed on site using a field balance.  Samples of seaweed
needed for nitrogen and phosphorus content and dry weight analysis were treated
similarly, enclosed in plastic bags, kept cool, and were delivered to the laboratory within
a few hours of collection.  Analysis of dry weight, nitrogen and phosphorus in samples
was in accordance with Standard Methods (APHA, 1997).

3.0. RESULTS

3.1. UPPER NEWPORT BAY BIOMASS DISTRIBUTION AND SPECIES COMPOSITION

3.1.1. Biomass Distribution: 1999.  The amount of fresh weight of macroalgae in each
station is shown in Table 1 and Figure 1.  The average biomass of all species of
macroalgae in Upper Newport Bay in summer 1999 was 2.4 kg/m2 as fresh weight if all
22 stations collected are used (Table 1).  If only the stations in the main Upper Bay (4-24)
are considered the 1999 mean biomass (Sta. 4-24) is 2.6 kg/m2.  The range of sample
biomass estimates from all 66 collections was 0.008 – 8.5 kg/m2 and for the 22 station
means the range was 0.008 – 7.4 kg/m2.  Peak biomass occurred in station 16 (Fig. 2).
This sites faces downwind (downstream) of large open water and the high biomass may
have been enhanced with drift weed.  However, little drift weed was observed in the open
water and the seaweed found in station 15 appeared healthy, indicating it had not drifted
in several days previously.
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3.1.2. Species composition: 1999.  The percentage of the major algal species was also
estimated from each quadrat and is shown in Table 1.  In Upper Newport Bay, as in past
years, three genera of attached macroalgae, the two green genera Ulva (sea lettuce),
Enteromorpha (confetti) and the small brown form Centroceras were common in
Newport Bay.  In July 1999, Ulva and Enteromorpha were both common, with Ulva
present in 51 samples (82%) and Enteromorpha present in 47 or 48 samples (76% or
77%).  At station 24, Enteromorpha was possibly present although another filamentous
alga was present making identification uncertain.  Ulva dominated seaweed biomass in
35% of samples, and Enteromorpha dominated in 53% of samples.  Ulva and
Enteromorpha were co-dominant in 5% of the samples.  Centroceras dominated two
samples (3%) and was co-dominant with Ulva in 1 sample (2%). Two samples were
dominated by an unknown filamentous alga, likely Cladophora. Enteromorpha tended to
dominate at both ends of the estuary (stations 1 – 8 and 21-22) while Ulva tended to
dominate in the middle stations (9-20).

3.2.1. Biomass Distribution: 2000.  The amount of fresh weight of macroalgae in each
station is shown in Table 2.  The average biomass of all species of macroalgae in Upper
Newport Bay in summer 2000 was 0.96 kg/m2 as fresh weight if all 21 stations collected
were used (Table 2).  If only the stations in the main Upper Bay (4-24) are considered the
2000 mean biomass (Sta. 4-24) was kg/m2.  The range of individual sample biomass
estimates from all collections was 0.02 – 3.7 kg/m2 and for the 21 station means the range
was 0.02 – 2.1 kg/m2.  Peak biomass occurred at stations 13 and 18.  These sites have
always provided good habitat for intertidal seaweeds, although they were not always
more productive in previous years.  Unlike previous years, algae at the stations with most
biomass did not appear to be healthy, and had a yellow-green rather than a brighter green
hue.  This yellow color often indicates a lack of nitrogen in the plant.

3.2.2. Species composition: 2000.   In 2000 species composition changed in the estuary,
especially at the lower end furthest away from the San Diego Creek inflow.  There was
only a trace of intertidal algae growing in this region from the PCH Bridge to the Black
Sail Beach Club. Some dying ocean kelp was found that had drifted in from the open sea.
Of the small amount of living attached algae present, Enteromorpha was absent from the
lowest regions of the estuary and was replaced by the filamentous green algae
Cladophora.  In the lower section of the estuary Enteromorpha, Centrocerus and
Cladophora occupied almost entire sites in a patchy fashion with no clear order to
dominance.  Ulva did not appear in 2000 until station 9.

3.3.1. Biomass Distribution: 2001.  The amount of fresh weight of macroalgae in each
station is shown in Table 3.  The average biomass of all species of macroalgae in Upper
Newport Bay in summer 2001 was 0.76 kg/m2 as fresh weight for the reduced number of
stations (8) used (Table 3).  The range of individual sample biomass estimates from all
collections was 0.003 – 2.63 kg/m2 and for the 8 station means the range was 0.019-2.01
kg/m2.  Peak biomass occurred at station 7 and the next two highest values were at
stations 16 and 19.  These sites have always provided good habitat for intertidal
seaweeds, although station 16 can be influenced by drift accumulation of Enteromorpha.
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3.3.2. Species composition: 2001.  The percentage of the major algal species was also
estimated from each quadrat and is shown in Table 3.  As in all six years of quantitative
record, three genera of attached macroalgae, the two green genera Ulva (sea lettuce),
Enteromorpha (confetti) and the small brown form Centroceras were common in
Newport Bay.  The Cladophora that had been common in a few sites in 2000 was not
found in any quantity in mid summer 2001.   At the index time, in July 2001, Ulva and
Enteromorpha were both common, with Ulva present in 20 samples (83%) and
Enteromorpha present in 23 samples (96%).  Ulva each dominated seaweed biomass in
half of the sample and Enteromorpha dominated in the other half.  Ulva and
Enteromorpha were co-dominant in only 1 (4%) of the samples.  Centroceras was
usually present in small amounts (~ 5%) and reached 30% of the biomass in only one
sample at station 24 at the uppermost end of the estuary. Enteromorpha tended to
dominate at both ends of the estuary (stations 2 – 7 and 24) while Ulva tended to
dominate in the middle stations (9-19).

3.4. RELATIVE CHANGES IN NUISANCE SEAWEEDS 1996-2001

The percentages changes from year to year and across years are shown in Table 4.  The
overall decline in the simple mean (all data from all stations averaged) was 58% between
1996 and 2001 (Table 1).  The mean seaweed biomass for all stations declined about 10%
per year between 1996 and 1998, but increased by about 60% percent between 1998 and
1999 following the sediment dredging (Complete mean at top of Table 4).  A similar
approximately 60% drop in seaweed biomass occurred between 1999 and 2000,
presumably because the ammonia produced by dredging had been rapidly washed out to
sea.  In the final year of record so far a further drop of 21% occurred between 2000 and
2001.

Omitting the lower stations 1-3 that focuses most attention to areas of the main Upper
Newport Bay where seaweed is high.  In this region the decline was about 11 %/y
between 1996 and 1998, increased 60 percent between 1998 and 1999

3.5. TOTAL NITROGEN AND PHOSPHORUS IN SEAWEED FROM UPPER NEWPORT BAY
COLLECTED ON 1 AUGUST 2000

Nitrogen in the seaweed in Upper Newport Bay ranged from 1,800 to 4,000 mg/kg wet
wt (0.18 – 0.4% wet wt or about 1.8-4 % dry wt. Table 5).  Phosphorus in the samples
ranged from 300 – 436 mg/kg wet wt (0.03-0.04% wet wt. or about 0.3-0.4% dry wt.).
The mean ratio of N:P is thus 7.4:1 .  This indicates an overall tendency for nitrogen
limitation in the seaweeds.  Values below 10:1 indicate N limitation; values above 10:1
show phosphorus limitation.  Since the emphasis for seaweed control in the past has been
on nitrate control in the watershed, the low N:P ratio shows that this strategy could be
continued with the aim of further reducing nuisance seaweeds if required.
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In terms of individual sites in Upper Newport Bay, the range of N:P ratios from a high of
10.5 to a low of 5.9 (Table 5).   The lowest values were found furthest away from the
inflow of San Diego Creek, which is logical if the main source of nitrogen is from the
creek.  In turn, the N:P ratio indicates that sediments are not an important source of
nitrogen for the seaweeds in summer.  Since sediment-N is regulated under the total
nitrogen winter flow TMDL, this target may need to be reconsidered.

AUTHORS, TEAM MEMBERS AND ANALYTICAL SERVICES

This report was prepared by Alex J. Horne, Ph.D. (Alex Horne Associates) with
assistance from Marcie Commins, Ph.D. (Commins Consulting).  Field sampling was
conducted by in 1999 by Alex Horne and James C. Roth, Ph.D. and with the assistance of
Matt Tucker and Mary Brill (Orange County Public Facilities & Resources Department.
In 2000 Orange County PF& RD took over the collection and treatment of the seaweeds.
Marcie L. Commins, Ph.D. assisted with data analysis and figure preparation.  Associated
Laboratories, Orange, CA, carried out analyses of and nitrogen and phosphorus content
of the seaweeds.
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Table 1.  Fresh biomass and species composition for macrophytes in Upper Newport Bay on
28 July 1999.  The distance (dist) is distance in km from the estuary mouth; values for three

replicates (a-c) and the mean are given in kg/m2 fresh weight.  The percentage composition of the
dominant macroalgae in each replicate is shown as a percentage of the total (U = Ulva, E =

Enteromorpha, C = Centrocerus, Cl = Cladophora)
Stn # Dist. Rep A rep B rep C Mean rep A rep B rep C

1 5.0 0.008 0.008 0.008 0.008 100% E 100% E 100% E

2 5.8 0.40 2.1 2.9 1.8 100% E 100% E 100% E

3 6.1 3.78 1.6 0.71 2.0 98% E, 2% U 100% E 100% E

4 6.6 0.9 2.3 2.7 2.0 100% E 100% E 100% E

5 6.8 0.0 2.9 5.6 2.9 99% E, 1% U 100% E 100% E

6 7.1 2.0 1.9 4.5 2.8 95% E, 5% U 95% E, 5% U 100% E

7 7.4 5.62 0.3 0.1 2.0 99% E, 1% U 85% E, 15% U 80% E, 20% U

8 7.6 0.1 0.11 0.38 0.21 75% E, 25% U 85% E, 15% U 85% E, 15% U

9 8.2 2.6 0.04 0.86 1.2 95% U, 5% C 50% U, 50%
C

30% U, 70% C

10 8.2 0.90 1.2 1.0 1.0 95% U, 5% E 96% U, 2% E,
2% C

93% U, 2% E,
5% C

11 8.7 1.60 0.92 1.94 1.5 99% U, 1% C 95% U, 5% C 75% U, 25% C

12 8.9 2.1 1.70 1.9 1.9 100% U 80% U, 20% E 100% U

13 9.1 2.6 6.3 2.5 3.8 100% U 100% U 100% U

14 9.2 2.9 1.8 1.8 2.2 100% U 50% U, 50% E 80% U, 20% E

15 9.2 6.2 8.5 7.5 7.4 40% E, 60% U 97% E, 2% U,
1% C

86% E, 13% U,
1% C

16 9.2 2.1 1.3 0.51 1.3 100% U 100% U 100% U

17 10.0 4.57 1.4 1.8 2.6 72% U, 28% E 98% U, 2% E 100% U

18 10.1 2.96 3.8 1.31 2.7 100% E 100% E 80% U, 20% E

19 10.2 2.90 1.7 2.1 2.2 50% U, 50% E 100% U 90% U, 10% E

21 10.5 3.60 1.9 3.9 3.1 50% U, 50% E 90% E, 10% U 75% E, 25% U

23 10.8 6.7 3.4 5.5 5.2 95% E, 5% U 90% E, 10% U 80% E, 20% U

24 10.8 3.9 2.6 4.1 3.6 25% E, 2% U,
73% Cl?

2% U, 98%
E&Cl?

100% Cl?

Mean 2.7 2.1 2.4 2.4
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Table 2.  Fresh biomass and species composition for macrophytes in Upper Newport Bay on
July 31-1 August 2000.  The distance (dist) is distance in km from the estuary mouth, values for

three replicates (a-c) and the mean are given in kg/m2 fresh weight.  The percentage composition of
the dominant macroalgae in each replicate is shown as a percentage of the total (U = Ulva, E =

Enteromorpha, C = Centrocerus, Clado = Cladophora)
Stn # Dist. Rep A rep B Rep C Mean rep A rep B rep C

1 5.0 0.020 0.020 0.020 0.020 Clado* Clado Clado

2 5.8 0.020 0.020 0.020 0.020 5% Clado 5% Clado 5% Clado

3 6.1 0.30 0.063 0.047 0.137 90%E, 10%U 90% C, 10%E 70% C, 15%
U, 15% E

4 6.6 0.269 0.221 0.427 0.305 100% E 100% E 100% E

5 6.8 0.198 0.198 0.198 0.198 Trace E Trace E + U Trace E

6 7.1 ND ND ND ND

7 7.4 0.758 0.411 1.280 0.816 100% Clado 90% Clado 100% Clado

8 7.6 1.596 1.611 0.995 1.40 100% E 100% E 100% E

9 8.2 0.427 0.269 0.30 0.332 98% E, 2% C 90%U, 10% C 40%U, 30%E,
30% C

10 8.2 0.237 2.718 2.75 1.90 90% E, 10%U 60%E, 40% C ND

11 8.7 1.64 1.69 1.31 1.55 95% C, 5% U ND 90%C, 5%U,
5% E

12 8.9 1.63 0.30 0.57 0.83 50%U, 50% C 50%U, 50% C 50%U, 50% C

13 9.1 1.47 0.98 3.68 2.04 90%E, 9%U,
1%C

98%U, 2% C 95%C, 5% U

14 9.2 0.03 0.32 0.19 0.18 100% C 95%C, 5%U 100%C

15 9.2 1.07 1.14 0.13 0.77 50%U, 50% E 50%U, 50% E 100%U

16 9.2 0.98 3.44 1.15 1.86 95%U, 5%C 95%U, 5%C 95%U, 5%C

17 10.0 1.49 1.42 0.99 1.30 100% U 100% U 100% U

18 10.1 2.29 1.56 2.53 2.13 100% U 100% U 100% U

19 10.2 1.42 0.85 1.42 1.23 100% U 100% U 100% U

20 nd nd nd Nd

21 10.5 1.20 0.88 1.42 1.17 50%U, 50% E 50%U, 50% E 90%U, 10% E

22 nd nd nd Nd

23 10.8 0.50 2. 05 0.36 0.97 50%U, 50% E 50%U, 50% E nd

24 10.8 1.17 1.66 1.01 1.28 98%U, 2% E 95%U, 5% E 98%U, 2% E

Mean 0.96

*Claco = No normal algae, some drift kelp (not in quadrats) and small amounts of the
common filamentous green algae Cladophora (blanket weed). Nd = no data.
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Table 3.  Fresh biomass and species composition for macrophytes in Upper Newport Bay on July
26 2001. Only 8 sites were sampled in 2001 rather than the 20-24 in 1996-2000. The distance (dist) is

distance in km from the estuary mouth, values for three replicates (a-c) and the mean are given in
kg/m2 fresh weight.  The percentage composition of the dominant macroalgae in each replicate is

shown as a percentage of the total (U = Ulva, E = Enteromorpha, C = Centrocerus, Cl = Cladophora).
Less stations were sampled in 2001 a this date

Stn # Dist. Rep A rep B Rep C Mean rep A rep B rep C

2 5.8 0.043 0.003 0.012 0.019 95% E, 5% U 90%E, 10%E 99%E, 1%U

4 6.6 0.335 0.667 0.001 0.334 95%E, 5%C 95%E, 5%C 100%E

7 7.4 1.35 2.63 2.04 2.01 95% E, 5% U 95% E, 5% U 95% E, 5% U

9 8.2 0.065 0.635 1.33 0.678 100%U 10%U, 40%E,
50%C

80%U, 15%E,
5%C

13 9.1 0.130 0.917 0.805 0.617 95%U, 5%E 75%U, 20%E,
5%C

90%U, 9%E, 1%C

16 9.2 0.149 2.84 0.229 1.07 90%U, 19%E 95%U, 5%E 95%U, 5%E

19 10.2 1.14 1.48 0.479 1.03 95%U, 5%E 85%U, 10%,
5%C

80%U, 15%10,
5%C

24 10.8 0.863 0.057 0.07 0.330 30%U, 40%E,
30%C

5%U, 90%E,
5%C

5%U, 90%E, 5%C

Mean 0.76
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Table 4.  Various ways of determining the mean declines in seaweed biomass for
Upper Newport Bay 1996-2001

Percent change between Years

Type of
average

96-97 97-98 98-99 99-00 00-01 96-01

1. mean -13 -8 +65 -60 -21 -58

2. 20 Stations -15 -4 +58 -58 - -

3. Omit 1-3 -11 -11 +60 -57 - -

Average -13 -8 +61 -58 - -

*Biomass over the three years has been averaged in three ways: (1) All data for each year
(different # n), (2) Only similar stations (i.e. always same station numbers compared), and (3)
Omit sta # 1-3 which are outside the main Upper Newport Bay. w = site washed away by El Nino
floods,  b = site too near skimmer colony, in = inaccessible for regular sampling (water too
shallow for too long).

Table 5.  Nitrogen and phosphorus concentrations in seaweeds from the main part
of Upper Newport Bay collected on 1 August 2000.   Values were converted from wet
to dry wt by multiplying by 10.  Species present were Cladophora (Clado), Ulva, and
Enteromorpha (Ent).  Site locations are shown on the map, Figure 1.
Station/species Nitrogen % Phosphorus % Tissue N:P ratio
Station 7A Clado 1.78 0.301 5.9:1
Station 13B Ulva 2.33 0.382 6.1:1
Station 21
Ulva/Ent

3.98 0.377 10.5:1

Station 24A
Ulva

2.89 0.436 6.6:1

Mean 2.75 0.374 7.4:1
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Trend analysis of nuisance seaweeds in Upper Newport Bay 1996-2001.  The 1999 data, 
shown as a cross, has been omitted from the statistical regression since the system was 

perturbed by dredging.
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APPENDIX U

QUALITY ASSURANCE/QUALITY CONTROL SUMMARY
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Analyses of Synthetically Prepared Samples: 00/01

Nutrient Analyses Trace Metal Analyses
5 40 10 10 20 10 50

Date Sample # Laboratory NO3 NH3-N TKN PO4 Date Sample # Laboratory Cd Cr Cu Pb Ni Ag Zn
mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

    Synthetic Samples
Jul 27 WR 36663 Mont.-Wat. 1.80 0.25 0.48 0.40 Jul 19 WR 36609 Weck 49 93 47 47 44 39 77

laboratory 1.82 0.26 2.60 0.35 Laboratory 50 100 50 50 50 50 100
difference 0.02 0.01 2.12 -0.05 difference 1.00 7.00 3.00 3.00 6.00 11.00 23.00

% difference 1.11 2.77 441.67 -12.06 % difference 2.04 7.53 6.38 6.38 13.64 28.21 29.87

Jul 28 WR36689 Mont.-Wat. 0.66 0.105 0.61 0.367 Sep 27 WR 36966 Weck 16 49 15 15 110 15 50
laboratory 0.73 0.13 0.60 0.35 Laboratory 15 50 15 15 120 15 50
difference 0.07 0.03 -0.01 -0.02 difference -1.00 1.00 0.00 0.00 10.00 0.00 0.00

% difference 10.61 23.81 -1.64 -4.63 % difference -6.25 2.04 0.00 0.00 9.09 0.00 0.00

Aug 4 WR36719 Mont.-Wat. <0.44 <0.05 <0.20 0.122 Oct 4 WR 36997 Weck 16 50 15 14 120 15 50
laboratory <0.44 <0.05 <0.20 <0.06 Laboratory 16 50 15 15 120 15 50
difference 0.00 0.00 0.00 -0.06 difference 0.00 0.00 0.00 1.00 0.00 0.00 0.00

% difference 0.00 0.00 0.00 -50.00 % difference 0.00 0.00 0.00 7.14 0.00 0.00 0.00

Aug 30 WR36839 Mont.-Wat. 0.7 0.26 0.49 0.459 Oct 27 WR 37140 Weck 10 46 11 10 25 8.1 17
laboratory 0.73 0.26 0.73 0.35 Laboratory 12 40 12 12 25 12 20
difference 0.03 0.00 0.24 -0.11 difference 2.00 -6.00 1.00 2.00 0.00 3.90 3.00

% difference 4.29 0.00 48.98 -23.75 % difference 20.00 -13.04 9.09 20.00 0.00 48.15 17.65

Sep 1 WR36851 Mont.-Wat. 1.7 0.262 2.2 0.459 Oct 27 WR 37110 Weck 31 90 30 29 98 34 74
laboratory 1.82 0.26 2.60 0.35 Laboratory 40 100 40 40 100 40 100
difference 0.12 0.00 0.40 -0.11 difference 9.00 10.00 10.00 11.00 2.00 6.00 26.00

% difference 7.06 -0.76 18.18 -23.75 % difference 29.03 11.11 33.33 37.93 2.04 17.65 35.14

Sep 15 WR36879 Mont.-Wat. 11 1.3 1.2 1.65 Oct 29 WR 37155 Weck 48 100 46 46 54 47 90
laboratory 9.12 1.31 2.24 1.74 laboratory 50 100 50 50 50 50 100
difference -1.88 0.01 1.04 0.09 difference 2.00 0.00 4.00 4.00 -4.00 3.00 10.00

% difference -17.09 0.77 86.67 5.45 % difference 4.17 0.00 8.70 8.70 -7.41 6.38 11.11

Sep 22 WR36944 Mont.-Wat. <0.44 <0.05 <0.20 <0.06 Oct 31 WR 37250 Weck 9.9 45 11 11 24 9 17
laboratory <0.44 <0.05 <0.20 <0.06 Laboratory 12 40 12 12 25 12 20
difference 0.00 0.00 0.00 0.00 difference 2.10 -5.00 1.00 1.00 1.00 3.00 3.00

% difference 0.00 0.00 0.00 0.00 % difference 21.21 -11.11 9.09 9.09 4.17 33.33 17.65

Sep 27 WR36966 Mont.-Wat. 40 1.31 1.3 1.74 Oct 31 WR 37200 Weck 46 97 42 45 73 45 83
laboratory 36.47 1.31 1.31 1.74 Laboratory 50 100 50 50 50 50 100
difference -3.53 0.00 0.01 0.00 difference 4.00 3.00 8.00 5.00 -23.00 5.00 17.00

% difference -8.83 0.00 0.77 0.00 % difference 8.70 3.09 19.05 11.11 -31.51 11.11 20.48

Oct 6 WR37015 Mont.-Wat. 9.9 1.26 1.3 3.67 Nov 16 WR 37409 Weck <1 <8 <2 <2 <4 <2 <10
laboratory 9.12 1.31 1.78 3.49 Laboratory <1 <8 <2 <2 <4 <2 <10
difference -0.78 0.05 0.48 -0.18 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% difference -7.88 3.97 36.92 -4.90 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Oct 12 WR37028 Mont.-Wat. 10 0.638 1.3 1.74 Nov 27 WR 37472 Weck 4.9 25 4.8 5 23 4 30
laboratory 9.12 0.65 1.12 1.74 Laboratory 5 25 5 5 25 5 30
difference -0.88 0.01 -0.18 0.00 difference 0.10 0.00 0.20 0.00 2.00 1.00 0.00

% difference -8.80 1.88 -13.85 0.00 % difference 2.04 0.00 4.17 0.00 8.70 25.00 0.00
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Analyses of Synthetically Prepared Samples: 00/01

Nutrient Analyses Trace Metal Analyses
5 40 10 10 20 10 50

Date Sample # Laboratory NO3 NH3-N TKN PO4 Date Sample # Laboratory Cd Cr Cu Pb Ni Ag Zn
mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Oct 26 WR37095 Mont.-Wat. 18 1.26 1.1 1.71 Nov 27 WR 37473 Weck <1 <8 <2 <2 <4 <2 <10
laboratory 18.23 1.31 1.31 1.74 Laboratory <1 <8 <2 <2 <4 <2 <10
difference 0.23 0.05 0.21 0.03 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% difference 1.28 3.97 19.09 1.75 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Oct 27 WR37140 Mont.-Wat. 19 1.26 1.3 1.77 Nov 27 WR 37474 Weck <1 <8 <6 <2 <4 <2 15
laboratory 18.23 1.31 1.31 1.74 laboratory <1 <8 <2 <2 <4 <2 <10
difference -0.77 0.05 0.01 -0.03 difference 0.00 0.00 -3.90 0.00 0.00 0.00 -5.00

% difference -4.05 3.97 0.77 -1.69 % difference 0.00 0.00 -66.10 0.00 0.00 0.00 -33.33

Oct 27 WR37110 Mont.-Wat. 4 0.277 1.1 1.56 Nov 27 WR 37475 Weck <1 <8 <2 <2 <4 <2 <10
laboratory 3.65 0.26 1.19 1.74 laboratory <1 <8 <2 <2 <4 <2 <10
difference -0.35 -0.02 0.09 0.18 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% difference -8.75 -6.14 8.18 11.54 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Oct 29 WR37155 Mont.-Wat. 4.4 0.236 1 1.65 Nov 27 WR 37476 Weck <1 <8 <2 <2 <4 <2 <10
laboratory 3.65 0.26 1.19 1.74 laboratory <1 <8 <2 <2 <4 <2 <10
difference -0.75 0.02 0.19 0.09 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% difference -17.05 10.17 19.00 5.45 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Oct 31 WR37200 Mont.-Wat. 4.1 0.253 1 1.65 Nov 27 WR 37477 Weck <1 <8 <2 <2 <4 <2 <10
laboratory 3.65 0.26 1.19 1.74 Laboratory <1 <8 <2 <2 <4 <2 <10
difference -0.45 0.01 0.19 0.09 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% difference -10.98 2.77 19.00 5.45 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Nov 3 WR37368 Mont.-Wat. 3.6 0.229 1.5 0.367 Nov 27 WR 37479 Weck <1 <8 <2 <2 <4 <2 <10
laboratory 3.65 0.26 1.19 0.35 Laboratory <1 <8 <2 <2 <4 <2 <10
difference 0.05 0.03 -0.31 -0.02 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% difference 1.39 13.54 -20.67 -4.63 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Nov 16 WR37403 Mont.-Wat. 41 1.25 1 1.74 Nov 27 WR 37481 Weck <1 <8 <2 <2 <4 <2 <10
laboratory 36.47 1.31 1.31 1.74 Laboratory <1 <8 <2 <2 <4 <2 <10
difference -4.53 0.06 0.31 0.00 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% difference -11.05 4.80 31.00 0.00 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Nov 17 WR37436 Mont.-Wat. 4.4 0.626 0.68 0.612 Nov 27 WR 37482 Weck <1 <8 <2 <2 <4 <2 <10
laboratory 3.65 0.65 0.65 0.70 laboratory <1 <8 <2 <2 <4 <2 <10
difference -0.75 0.02 -0.03 0.09 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% difference -17.05 3.83 -4.41 14.38 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Nov 21 WR37457 Mont.-Wat. 2.2 0.273 0.8 0.581 Nov 27 WR 37483 Weck 4.5 25 4.4 5.2 24 4 30
laboratory 1.82 0.26 0.73 0.70 Laboratory 5 25 5 5 25 5 30
difference -0.38 -0.01 -0.07 0.12 difference 0.50 0.00 0.60 -0.20 1.00 1.00 0.00

% difference -17.27 -4.76 -8.75 20.48 % difference 11.11 0.00 13.64 -3.85 4.17 25.00 0.00

Nov 28 WR37484 Mont.-Wat. 1.9 0.684 1.3 1.68 Nov 28 WR 37484 Weck 34 94 40 41 94 37 80
laboratory 1.82 0.65 1.12 1.74 Laboratory 40 100 40 40 100 40 100
difference -0.08 -0.03 -0.18 0.06 difference 6.00 6.00 0.00 -1.00 6.00 3.00 20.00

% difference -4.21 -4.97 -13.85 3.57 % difference 17.65 6.38 0.00 -2.44 6.38 8.11 25.00
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Analyses of Synthetically Prepared Samples: 00/01

Nutrient Analyses Trace Metal Analyses
5 40 10 10 20 10 50

Date Sample # Laboratory NO3 NH3-N TKN PO4 Date Sample # Laboratory Cd Cr Cu Pb Ni Ag Zn
mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Dec 1 WR37495 Mont.-Wat. 2.2 0.341 2.6 <0.06 Dec 27 WR 37623 Weck 5.1 27 5.1 5 25 5.1 30
laboratory 1.82 0.26 2.60 0.35 Laboratory 5 25 5 5 25 5 30
difference -0.38 -0.08 0.00 0.29 difference -0.10 -2.00 -0.10 0.00 0.00 -0.10 0.00

% difference -17.27 -23.75 0.00 473.77 % difference -1.96 -7.41 -1.96 0.00 0.00 -1.96 0.00

Dec 6 WR37512 Mont.-Wat. 37 0.746 3.2 3.67 Jan 3 WR 37665 Weck 5.2 26 5.2 4.7 25 4.8 30
laboratory 36.47 0.65 2.99 3.49 Laboratory 5 25 5 5 25 5 30
difference -0.53 -0.10 -0.21 -0.18 difference -0.20 -1.00 -0.20 0.30 0.00 0.20 0.00

% difference -1.43 -12.87 -6.56 -4.90 % difference -3.85 -3.85 -3.85 6.38 0.00 4.17 0.00

Dec 15 WR37545 Mont.-Wat. <0.44 <0.05 <0.20 <0.06 Jan 9 WR 37703 Weck 15 49 15 15 110 14 26
laboratory <0.44 <0.05 <0.20 <0.06 Laboratory 15 50 15 15 120 15 25
difference 0.00 0.00 0.00 0.00 difference 0.00 1.00 0.00 0.00 10.00 1.00 -1.00

% difference 0.00 0.00 0.00 0.00 % difference 0.00 2.04 0.00 0.00 9.09 7.14 -3.85

Dec 22 WR37598 Mont.-Wat. 4.1 0.319 1.4 0.337 Jan 11 WR 37777 Weck 14 46 16 16 96 15 47
laboratory 3.65 0.26 1.19 0.35 Laboratory 15 50 15 15 120 15 50
difference -0.45 -0.06 -0.21 0.01 difference 1.00 4.00 -1.00 -1.00 24.00 0.00 3.00

% difference -10.98 -18.50 -15.00 3.86 % difference 7.14 8.70 -6.25 -6.25 25.00 0.00 6.38

Dec 27 WR37623 Mont.-Wat. 2 0.301 3 0.367 Jan 12 WR 37775 Weck 10 43 8.8 9.9 100 9.6 50
laboratory 1.82 0.26 2.60 0.35 Laboratory 10 40 10 10 100 10 50
difference -0.18 -0.04 -0.40 -0.02 difference 0.00 -3.00 1.20 0.10 0.00 0.40 0.00

% difference -9.00 -13.62 -13.33 -4.63 % difference 0.00 -6.98 13.64 1.01 0.00 4.17 0.00

Dec 28 WR37653 Mont.-Wat. 9.1 1.41 2.6 1.71 Jan 13 WR 37776 Weck 15 43 14 14 96 15 43
laboratory 9.12 1.31 2.24 1.74 Laboratory 15 50 15 15 120 15 50
difference 0.02 -0.10 -0.36 0.03 difference 0.00 7.00 1.00 1.00 24.00 0.00 7.00

% difference 0.22 -7.09 -13.85 1.75 % difference 0.00 16.28 7.14 7.14 25.00 0.00 16.28

Jan 3 WR37665 Mont.-Wat. 3.5 0.285 1.1 0.245 Jan 16 WR 37794 Weck 90 100 89 96 99 88 180
laboratory 3.65 0.26 1.19 0.35 Laboratory 100 100 100 100 100 100 120
difference 0.15 -0.03 0.09 0.11 difference 10.00 0.00 11.00 4.00 1.00 12.00 -60.00

% difference 4.29 -8.77 8.18 42.86 % difference 11.11 0.00 12.36 4.17 1.01 13.64 -33.33

Jan 9 WR37703 Mont.-Wat. 9.2 0.721 0.92 1.68 Jan 18 WR 37823 Weck 10 45 9.2 9.8 100 9.6 53
laboratory 9.12 0.65 1.12 1.74 Laboratory 10 40 10 10 100 10 50
difference -0.08 -0.07 0.20 0.06 difference 0.00 -5.00 0.80 0.20 0.00 0.40 -3.00

% difference -0.87 -9.85 21.74 3.57 % difference 0.00 -11.11 8.70 2.04 0.00 4.17 -5.66

Jan 11 WR37752 Mont.-Wat. 0.72 0.102 0.27 0.214 Jan 24 WR 37845 Weck 20 49 19 19 25 19 94
laboratory 0.73 0.13 0.60 0.35 Laboratory 20 50 20 20 25 20 100
difference 0.01 0.03 0.33 0.14 difference 0.00 1.00 1.00 1.00 0.00 1.00 6.00

% difference 1.39 27.45 122.22 63.55 % difference 0.00 2.04 5.26 5.26 0.00 5.26 6.38

Jan 12 WR37775 Mont.-Wat. 0.84 0.266 0.83 0.245 Jan 25 WR 37873 Weck 24 100 20 23 90 15 87
laboratory 0.73 0.26 0.73 0.35 Laboratory 25 100 25 25 100 25 100
difference -0.11 -0.01 -0.10 0.11 difference 1.00 0.00 5.00 2.00 10.00 10.00 13.00

% difference -13.10 -2.26 -12.05 42.86 % difference 4.17 0.00 25.00 8.70 11.11 66.67 14.94
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Analyses of Synthetically Prepared Samples: 00/01

Nutrient Analyses Trace Metal Analyses
5 40 10 10 20 10 50

Date Sample # Laboratory NO3 NH3-N TKN PO4 Date Sample # Laboratory Cd Cr Cu Pb Ni Ag Zn
mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Jan 13 WR37776 Mont.-Wat. 2 0.278 <0.20 0.612 Jan 26 WR 37893 Weck 39 100 42 38 100 34 96
laboratory 1.82 0.26 0.73 0.70 laboratory 40 100 40 40 100 40 100
difference -0.18 -0.02 0.53 0.09 difference 1.00 0.00 -2.00 2.00 0.00 6.00 4.00

% difference -9.00 -6.47 265.00 14.38 % difference 2.56 0.00 -4.76 5.26 0.00 17.65 4.17

Jan 15 WR37794 Mont.-Wat. 1.9 0.281 0.95 0.612 Jan 27 WR 37911 Weck 16 52 15 16 120 15 26
laboratory 1.82 0.26 0.73 0.7 Laboratory 15 50 15 15 120 15 25
difference -0.08 -0.02 -0.22 0.09 difference -1.00 -2.00 0.00 -1.00 0.00 0.00 -1.00

% difference -4.21 -7.47 -23.16 14.38 % difference -6.25 -3.85 0.00 -6.25 0.00 0.00 -3.85

Jan 17 WR37811 Mont.-Wat. 18 1.41 5.5 1.71 Jan 28 WR 37904 Weck 40 98 41 39 100 35 96
laboratory 18.23 1.31 1.31 1.74 laboratory 40 100 40 40 100 40 100
difference 0.23 -0.10 -4.19 0.03 difference 0.00 2.00 -1.00 1.00 0.00 5.00 4.00

% difference 1.28 -7.09 -76.18 1.75 % difference 0.00 2.04 -2.44 2.56 0.00 14.29 4.17

Jan 24 WR37845 Mont.-Wat. 4 0.282 0.76 1.74 Jan 29 WR 37947 Weck 24 98 19 24 86 15 93
Laboratory 3.65 0.26 1.19 1.74 Laboratory 25 100 25 25 100 25 100
difference -0.35 -0.02 0.43 0.00 difference 1.00 2.00 6.00 1.00 14.00 10.00 7.00

% difference -8.75 -7.80 56.58 0.00 % difference 4.17 2.04 31.58 4.17 16.28 66.67 7.53

Jan 25 WR37873 Mont.-Wat. 4.3 0.292 1.2 1.71 Feb 1 WR 37960 Weck 92 96 89 92 110 100 190
laboratory 3.65 0.26 1.19 1.74 Laboratory 100 100 100 100 100 100 200
difference -0.65 -0.03 -0.01 0.03 difference 8.00 4.00 11.00 8.00 -10.00 0.00 10.00

% difference -15.12 -10.96 -0.83 1.75 % difference 8.70 4.17 12.36 8.70 -9.09 0.00 5.26

Jan 26 WR37893 Mont.-Wat. 4 0.297 1.2 1.68 Feb 13 WR 38009 Weck 4.6 24 5.4 5.4 27 5.5 22
laboratory 3.65 0.26 1.19 1.74 laboratory 5 25 5 5 25 5 30
difference -0.35 -0.04 -0.01 0.06 difference 0.40 1.00 -0.40 -0.40 -2.00 -0.50 8.00

% difference -8.75 -12.46 -0.83 3.57 % difference 8.70 4.17 -7.41 -7.41 -7.41 -9.09 36.36

Jan 27 WR37911 Mont.-Wat. 10 1.37 1.6 3.67 Feb 15 WR 38043 Weck 4.3 23 4.8 5 25 5.2 21
laboratory 9.12 1.31 1.78 3.49 Laboratory 5 25 5 5 25 5 30
difference -0.88 -0.06 0.18 -0.18 difference 0.70 2.00 0.20 0.00 0.00 -0.20 9.00

% difference -8.80 -4.38 11.25 -4.90 % difference 16.28 8.70 4.17 0.00 0.00 -3.85 42.86

Jan 29 WR37947 Mont.-Wat. 10 1.49 2.1 3.67 Feb 20 WR 38076 Weck 50 100 50 51 49 51 100
laboratory 9.12 1.31 1.78 3.49 laboratory 50 100 50 50 50 50 100
difference -0.88 -0.18 -0.32 -0.18 difference 0.00 0.00 0.00 -1.00 1.00 -1.00 0.00

% difference -8.80 -12.08 -15.24 -4.90 % difference 0.00 0.00 0.00 -1.96 2.04 -1.96 0.00

Feb 1 WR37960 Mont.-Wat. 9.8 1.47 2 3.67 Feb 24 WR 38129 Weck <1 <8 <2 <2 <4 <2 <10
laboratory 9.12 1.31 1.78 3.49 Laboratory <1 <8 <2 <2 <4 <2 <10
difference -0.68 -0.16 -0.22 -0.18 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% difference -6.94 -10.88 -11.00 -4.90 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Feb 13 WR38009 Mont.-Wat. 37 1.54 1.2 1.9 Feb 26 WR 38140 Weck 9.8 42 9.9 9.3 44 8.8 26
laboratory 36.47 1.31 1.31 1.74 laboratory 10 40 10 10 25 10 25
difference -0.53 -0.23 0.11 -0.16 difference 0.20 -2.00 0.10 0.70 -19.00 1.20 -1.00

% difference -1.43 -14.94 9.17 -8.42 % difference 2.04 -4.76 1.01 7.53 -43.18 13.64 -3.85
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Analyses of Synthetically Prepared Samples: 00/01

Nutrient Analyses Trace Metal Analyses
5 40 10 10 20 10 50

Date Sample # Laboratory NO3 NH3-N TKN PO4 Date Sample # Laboratory Cd Cr Cu Pb Ni Ag Zn
mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Feb 15 WR38043 Mont.-Wat. 36 1.45 1.5 1.96 Feb 28 WR 38198 Weck 9.2 42 9.7 8.5 44 8.8 24
laboratory 36.47 1.31 1.31 1.74 laboratory 10 40 10 10 25 10 25
difference 0.47 -0.14 -0.19 -0.22 difference 0.80 -2.00 0.30 1.50 -19.00 1.20 1.00

% difference 1.31 -9.66 -12.67 -11.22 % difference 8.70 -4.76 3.09 17.65 -43.18 13.64 4.17

Feb 16 WR38059 Mont.-Wat. 36 1.48 1.8 1.84 Mar 2 WR 38227 Weck 12 30 11 10 27 11 43
laboratory 36.47 1.31 1.31 1.74 laboratory 12 40 12 12 25 12 40
difference 0.47 -0.17 -0.49 -0.10 difference 0.00 10.00 1.00 2.00 -2.00 1.00 -3.00

% difference 1.31 -11.49 -27.22 -5.43 % difference 0.00 33.33 9.09 20.00 -7.41 9.09 -6.98

Feb 20 WR38076 Mont.-Wat. 1.8 0.319 2.5 0.398 Mar 2 WR 38210 Weck 48 100 50 45 88 45 96
laboratory 1.82 0.26 2.60 0.35 laboratory 50 100 50 50 50 50 100
difference 0.02 -0.06 0.10 -0.05 difference 2.00 0.00 0.00 5.00 -38.00 5.00 4.00

% difference 1.11 -18.50 4.00 -12.06 % difference 4.17 0.00 0.00 11.11 -43.18 11.11 4.17

Feb 22 WR38108 Mont.-Wat. 1.8 0.325 2.7 0.367 Mar 6 WR 38247 Weck 45 97 49 44 53 45 99
laboratory 1.82 0.26 2.60 0.35 Laboratory 50 100 50 50 50 50 100
difference 0.02 -0.07 -0.10 -0.02 difference 5.00 3.00 1.00 6.00 -3.00 5.00 1.00

% difference 1.11 -20.00 -3.70 -4.63 % difference 11.11 3.09 2.04 13.64 -5.66 11.11 1.01

Feb 24 WR38129 Mont.-Wat. 1.7 0.278 2.7 0.337 Mar 7 WR 38266 Weck 10 22 9.7 9.2 99 10 51
laboratory 1.82 0.26 2.60 0.35 Laboratory 10 20 10 10 100 10 50
difference 0.12 -0.02 -0.10 0.01 difference 0.00 -2.00 0.30 0.80 1.00 0.00 -1.00

% difference 7.06 -6.47 -3.70 3.86 % difference 0.00 -9.09 3.09 8.70 1.01 0.00 -1.96

Feb 26 WR38140 Mont.-Wat. 9.6 1.32 1.2 1.71 Mar 7 WR 38301 Weck 14 52 15 14 110 14 51
laboratory 9.12 1.31 2.24 1.74 Laboratory 15 50 15 15 120 15 50
difference -0.48 -0.01 1.04 0.03 difference 1.00 -2.00 0.00 1.00 10.00 1.00 -1.00

% difference -5.00 -0.76 86.67 1.75 % difference 7.14 -3.85 0.00 7.14 9.09 7.14 -1.96

Feb 27 WR38163 Mont.-Wat. 3.8 0.27 0.89 0.398 Mar 9 WR 38318 Weck 12 34 12 12 27 11 43
laboratory 3.65 0.26 1.19 0.35 laboratory 12 40 12 12 25 12 40
difference -0.15 -0.01 0.30 -0.05 difference 0.00 6.00 0.00 0.00 -2.00 1.00 -3.00

% difference -3.95 -3.70 33.71 -12.06 % difference 0.00 17.65 0.00 0.00 -7.41 9.09 -6.98

Feb 28 WR38198 Mont.-Wat. 1.9 0.269 0.53 0.643 Mar 10 WR 38361 Weck 9.5 21 11 9.6 100 9.1 52
laboratory 1.82 0.26 0.73 0.70 laboratory 10 20 10 10 100 10 50
difference -0.08 -0.01 0.20 0.06 difference 0.50 -1.00 -1.00 0.40 0.00 0.90 -2.00

% difference -4.21 -3.35 37.74 8.86 % difference 5.26 -4.76 -9.09 4.17 0.00 9.89 -3.85

Mar 2 WR38227 Mont.-Wat. 0.77 0.258 0.58 0.275 Mar 10 WR 38343 Weck 13 59 19 14 150 13 51
laboratory 0.73 0.26 0.73 0.35 Laboratory 15 50 15 15 120 15 50
difference -0.04 0.00 0.15 0.08 difference 2.00 -9.00 -4.00 1.00 -30.00 2.00 -1.00

% difference -5.19 0.78 25.86 27.27 % difference 15.38 -15.25 -21.05 7.14 -20.00 15.38 -1.96
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Analyses of Synthetically Prepared Samples: 00/01

Nutrient Analyses Trace Metal Analyses
5 40 10 10 20 10 50

Date Sample # Laboratory NO3 NH3-N TKN PO4 Date Sample # Laboratory Cd Cr Cu Pb Ni Ag Zn
mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Mar 2 WR38210 Mont.-Wat. 1.9 0.262 0.33 0.581 Mar 29 WR 38446 Weck 92 100 97 82 110 89 190
laboratory 1.82 0.26 0.73 0.70 laboratory 100 100 100 100 100 100 120
difference -0.08 0.00 0.40 0.12 difference 8.00 0.00 3.00 18.00 -10.00 11.00 -70.00

% difference -4.21 -0.76 121.21 20.48 % difference 8.70 0.00 3.09 21.95 -9.09 12.36 -36.84

Mar 6 WR38247 Mont.-Wat. 1.9 0.657 0.93 1.77 Jun 6 WR39777 Weck 19 51 20 19 52 19 99
laboratory 1.82 0.65 1.12 1.74 laboratory 20 50 20 20 25 20 100
difference -0.08 -0.01 0.19 -0.03 difference 1.00 -1.00 0.00 1.00 -27.00 1.00 1.00

% difference -4.21 -1.07 20.43 -1.69 % difference 5.26 -1.96 0.00 5.26 -51.92 5.26 1.01

Mar 7 WR38266 Mont.-Wat. 0.72 0.256 0.72 0.306
laboratory 0.73 0.26 0.73 0.35
difference 0.01 0.00 0.01 0.04

% difference 1.39 1.56 1.39 14.38

Mar 7 WR38301 Mont.-Wat. 4.1 0.619 0.47 0.612
laboratory 3.65 0.65 0.65 0.70
difference -0.45 0.03 0.18 0.09

% difference -10.98 5.01 38.30 14.38

Mar 9 WR38318 Mont.-Wat. 4.1 0.244 1.1 0.275
laboratory 3.65 0.26 1.19 0.35
difference -0.45 0.02 0.09 0.08

% difference -10.98 6.56 8.18 27.27

Mar 10 WR38343 Mont.-Wat. 4.1 0.617 0.79 0.612
laboratory 3.65 0.65 0.65 0.70
difference -0.45 0.03 -0.14 0.09

% difference -10.98 5.35 -17.72 14.38

Mar 29 WR38446 Mont.-Wat. 4.3 0.295 1.3 1.68
laboratory 3.65 0.26 1.19 1.74
difference -0.65 -0.04 -0.11 0.06

% difference -15.12 -11.86 -8.46 3.57

May 11 WR39152 Mont.-Wat. 4.1 0.227 1.5 0.306
laboratory 3.65 0.26 1.19 0.35
difference -0.45 0.03 -0.31 0.04

% difference -10.98 14.54 -20.67 14.38

May 15 WR39222 Mont.-Wat. 10 0.544 1.2 1.81
laboratory 9.12 0.65 1.12 1.74
difference -0.88 0.11 -0.08 -0.07

% difference -8.80 19.49 -6.67 -3.87

May 16 WR39282 Mont.-Wat. 10 0.529 1.6 1.74
laboratory 9.12 0.65 1.12 1.74
difference -0.88 0.12 -0.48 0.00

% difference -8.80 22.87 -30.00 0.00
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Analyses of Synthetically Prepared Samples: 00/01

Nutrient Analyses Trace Metal Analyses
5 40 10 10 20 10 50

Date Sample # Laboratory NO3 NH3-N TKN PO4 Date Sample # Laboratory Cd Cr Cu Pb Ni Ag Zn
mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

May 17 WR39329 Mont.-Wat. 10 0.537 1.1 1.74
laboratory 9.12 0.65 1.12 1.74
difference -0.88 0.11 0.02 0.00

% difference -8.80 21.04 1.82 0.00

May 18 WR39352 Mont.-Wat. 38 1.38 18 3.37
laboratory 36.47 1.31 10.64 3.49
difference -1.53 -0.07 -7.36 0.12

% difference -4.03 -5.07 -40.89 3.56

May 18 WR39366 Mont.-Wat. 37 1.37 15 3.37
laboratory 36.47 1.31 10.64 3.49
difference -0.53 -0.06 -4.36 0.12

% difference -1.43 -4.38 -29.07 3.56

May 20 WR39392 Mont.-Wat. 2.1 0.204 3.4 0.459
laboratory 1.82 0.26 2.60 0.35
difference -0.28 0.06 -0.80 -0.11

% difference -13.33 27.45 -23.53 -23.75

May 21 WR39460 Mont.-Wat. 2 0.235 3.4 0.306
laboratory 1.82 0.26 2.60 0.35
difference -0.18 0.03 -0.80 0.04

% difference -9.00 10.64 -23.53 14.38

May 22 WR39501 Mont.-Wat. 19 1.16 1.3 1.81
laboratory 18.23 1.31 1.31 1.74
difference -0.77 0.15 0.01 -0.07

% difference -4.05 12.93 0.77 -3.87

May 23 WR39574 Mont.-Wat. 19 1.15 1.7 1.74
laboratory 18.23 1.31 1.31 1.74
difference -0.77 0.16 -0.39 0.00

% difference -4.05 13.91 -22.94 0.00

Jun 6 WR39778 Mont.-Wat. 4 0.178 0.93 1.62
laboratory 3.65 0.26 1.19 1.74
difference -0.35 0.08 0.26 0.12

% difference -8.75 46.07 27.96 7.41

Jun 27 WR40193 Mont.-Wat. 9.7 1.05 2 3.37
laboratory 9.12 1.31 1.78 3.49
difference -0.58 0.26 -0.22 0.12

% difference -5.98 24.76 -11.00 3.56
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Analyses of Synthetically Prepared Samples: 00/01

Nutrient Analyses Trace Metal Analyses
5 40 10 10 20 10 50

Date Sample # Laboratory NO3 NH3-N TKN PO4 Date Sample # Laboratory Cd Cr Cu Pb Ni Ag Zn
mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Jun 28 WR40227 Mont.-Wat. 2 0.212 0.63 0.643
laboratory 1.82 0.26 0.73 0.70
difference -0.18 0.05 0.10 0.06

% difference -9.00 22.64 15.87 8.86

Jun 29 WR40266 Mont.-Wat. 1.9 0.198 0.21 0.612
laboratory 1.82 0.26 0.73 0.70
difference -0.08 0.06 0.52 0.09

% difference -4.21 31.31 247.62 14.38

Recovery outside 70 - 130% range
Nutrient and trace QCs spiked at levels < 5 times laboratory detection limit not flagged
unless laboratory result is >50% lower or >100% higher than spike level
N/A - not analyzed

70.00
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Replicate Samples: 00/01

Nutrient Analyses Trace Metal Analyses

Date Sample # Laboratory NO3 NH3-N TKN PO4 Laboratory Cd Cr Cu Pb Ni Ag Zn
mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Oct 15 WR 37052 Mont.-Wat. 8.7 <0.05 1.4 0.306 Weck <1 <8 13 <2 <4 <2 30
WR 37048 9 <0.05 1.1 0.704 <1 <8 13 <2 <4 <2 30
difference 0.30 0.00 -0.30 0.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% difference 3.45 0.00 -21.43 130.07 0.00 0.00 0.00 0.00 0.00 0.00 0.00

May 1 WR 38943 Mont.-Wat. 42 <0.05 1.4 0.49 N/A N/A N/A N/A N/A N/A N/A
WR 38945 42 <0.05 1.3 0.428 N/A N/A N/A N/A N/A N/A N/A
difference 0.00 0.00 -0.10 -0.06

% difference 0.00 0.00 -7.14 -12.65

May 16 WR 39283 Mont.-Wat. 32 <0.05 1.2 3.98 N/A N/A N/A N/A N/A N/A N/A
WR 39284 29 <0.05 1.3 5.2 N/A N/A N/A N/A N/A N/A N/A
difference -3.00 0.00 0.10 1.22

% difference -9.38 0.00 8.33 30.65

May 17 WR 39319 Mont.-Wat. 2.9 <0.05 0.32 0.153 N/A N/A N/A N/A N/A N/A N/A
WR 39320 2.9 <0.05 0.64 0.153 N/A N/A N/A N/A N/A N/A N/A
difference 0.00 0.00 0.32 0.00

% difference 0.00 0.00 100.00 0.00

May 19 WR 39367 Mont.-Wat. 190 4.35 12 8.26 N/A N/A N/A N/A N/A N/A N/A
WR 39368 200 4.3 10 8.57 N/A N/A N/A N/A N/A N/A N/A
difference 10.00 -0.05 -2.00 0.31

% difference 5.26 -1.15 -16.67 3.75

May 20 WR 39394 Mont.-Wat. 79 <0.05 1.1 0.337 N/A N/A N/A N/A N/A N/A N/A
WR 39395 79 <0.05 0.96 0.275 N/A N/A N/A N/A N/A N/A N/A
difference 0.00 0.00 -0.14 -0.06

% difference 0.00 0.00 -12.73 -18.40

May 21 WR 39444 Mont.-Wat. 37 <0.05 3.3 1.04 N/A N/A N/A N/A N/A N/A N/A
WR 39445 35 <0.05 3 0.734 N/A N/A N/A N/A N/A N/A N/A
difference -2.00 0.00 -0.30 -0.31

% difference -5.41 0.00 -9.09 -29.42

May 22 WR 39499 Mont.-Wat. 35 <0.05 2 0.765 N/A N/A N/A N/A N/A N/A N/A
WR 39500 34 <0.05 2.6 0.765 N/A N/A N/A N/A N/A N/A N/A
difference -1.00 0.00 0.60 0.00

% difference -2.86 0.00 30.00 0.00
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Replicate Samples: 00/01

Nutrient Analyses Trace Metal Analyses

Date Sample # Laboratory NO3 NH3-N TKN PO4 Laboratory Cd Cr Cu Pb Ni Ag Zn
mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

May 23 WR 39566 Mont.-Wat. 70 0.12 <0.20 3.98 N/A N/A N/A N/A N/A N/A N/A
WR 39567 66 0.105 <0.20 3.67 N/A N/A N/A N/A N/A N/A N/A
difference -4.00 -0.02 0.00 -0.31

% difference -5.71 -12.50 0.00 -7.79

Recovery outside 70 - 130% range
Nutrient and trace QCs spiked at levels < 5 times laboratory detection limit not flagged
unless laboratory result is >50% lower or >100% higher than spike level
N/A - not analyzed

Appendix U  - 10

0015503



Analyses of Blank Equipment Test Samples: 00/01

Nutrient Analyses Trace Metal Analyses

Date Sample # Laboratory NO3 NH4-N TKN PO4 Date Sample # Laboratory Cd Cr Cu Pb Ni Ag Zn
mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Equipment Test Samples
ISCO Pump Tubing

Nov 27 WR 37471 Mont. - Wat. 11 1.32 1.8 3.37 Nov 27 WR 37472 Weck 4.9 25 4.8 5 23 4 30
laboratory 9.12 1.31 1.78 3.49 Laboratory 5 25 5 5 25 5 30
difference -1.88 -0.01 -0.02 0.12 difference 0.10 0.00 0.20 0.00 2.00 1.00 0.00

% difference -17.09 -0.76 -1.11 3.56 % difference 2.04 0.00 4.17 0.00 8.70 25.00 0.00

ISCO Bottles
Nov 27 WR 37473 Mont. - Wat. <0.44 <0.05 <0.20 0.0918 Nov 27 WR 37473 Weck <1 <8 <2 <2 <4 <2 <10

laboratory <0.44 <0.05 <0.20 <0.06 Laboratory <1 <8 <2 <2 <4 <2 <10
difference 0.00 0.00 0.00 -0.03 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% difference 0.00 0.00 0.00 -33.55 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Dishwasher Sink D.I. Water
Nov 27 WR 37474 Mont. - Wat. <0.44 0.053 <0.20 <0.06 Nov 27 WR 37474 Weck <1 <8 5.9 <2 <4 <2 15

laboratory <0.44 <0.05 <0.20 <0.06 Laboratory <1 <8 <2 <2 <4 <2 <10
difference 0.00 0.00 0.00 0.00 difference 0.00 0.00 -3.90 0.00 0.00 0.00 -5.00

% difference 0.00 -5.66 0.00 -1.64 % difference 0.00 0.00 -66.10 0.00 0.00 0.00 -33.33

50 Liter Lab Carboy
Nov 27 WR 37475 Mont. - Wat. <0.44 <0.05 <0.20 <0.06 Nov 27 WR 37475 Weck <1 <8 <2 <2 <4 <2 <10

laboratory <0.44 <0.05 <0.20 <0.06 Laboratory <1 <8 <2 <2 <4 <2 <10
difference 0.00 0.00 0.00 0.00 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% difference 0.00 0.00 0.00 0.00 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1 Liter and 2 Liter Volumetric Flasks
Nov 27 WR 37476 Mont. - Wat. <0.44 <0.05 <0.20 0.0612 Nov 27 WR 37476 Weck <1 <8 <2 <2 <4 <2 <10

laboratory <0.44 <0.05 <0.20 <0.06 Laboratory <1 <8 <2 <2 <4 <2 <10
difference 0.00 0.00 0.00 0.00 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% difference 0.00 0.00 0.00 -1.96 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Compositing Basin
Nov 27 WR 37477 Mont. - Wat. <0.44 <0.05 0.28 0.0612 Nov 27 WR 37477 Weck <1 <8 <2 <2 <4 <2 <10

laboratory <0.44 <0.05 <0.20 <0.06 Laboratory <1 <8 <2 <2 <4 <2 <10
difference 0.00 0.00 -0.08 0.00 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% difference 0.00 0.00 -28.57 -1.96 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Internal Pump Tubing
Nov 27 WR 37479 Mont. - Wat. <0.44 <0.05 0.3 0.0612 Nov 27 WR 37479 Weck <1 <8 <2 <2 <4 <2 <10

laboratory <0.44 <0.05 <0.20 <0.06 Laboratory <1 <8 <2 <2 <4 <2 <10
difference 0.00 0.00 -0.10 0.00 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% difference 0.00 0.00 -33.33 -1.96 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

1680 Pump and Filtering Method
Nov 27 WR 37481 Mont. - Wat. <0.44 <0.05 0.75 0.0612 Nov 27 WR 37481 Weck <1 <8 <2 <2 <4 <2 <10

laboratory <0.44 <0.05 <0.20 <0.06 Laboratory <1 <8 <2 <2 <4 <2 <10
difference 0.00 0.00 -0.55 0.00 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% difference 0.00 0.00 -73.33 -1.96 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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Analyses of Blank Equipment Test Samples: 00/01

Nutrient Analyses Trace Metal Analyses

Date Sample # Laboratory NO3 NH4-N TKN PO4 Date Sample # Laboratory Cd Cr Cu Pb Ni Ag Zn
mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L

Strainer, Tygon Tubing and ISCO Bottles
Nov 27 WR 37482 Mont. - Wat. <0.44 <0.05 <0.20 0.0918 Nov 27 WR 37482 Weck <1 <8 <2 <2 <4 <2 <10

laboratory <0.44 <0.05 <0.20 <0.06 Laboratory <1 <8 <2 <2 <4 <2 <10
difference 0.00 0.00 0.00 -0.03 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

% difference 0.00 0.00 0.00 -34.64 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00

ISCO Pump Tubing
N/A N/A N/A N/A N/A Nov 27 WR 37483 Weck 4.5 25 4.4 5.2 24 4 30
N/A N/A N/A N/A N/A Laboratory 5 25 5 5 25 5 30

difference 0.50 0.00 0.60 -0.20 1.00 1.00 0.00
% difference 11.11 0.00 13.64 -3.85 4.17 25.00 0.00

ISCO Pump Tubing
N/A N/A N/A N/A N/A Feb 23 WR 38114 Weck <1 <8 <2 <2 5.9 <2 <10
N/A N/A N/A N/A N/A Laboratory <1 <8 <2 <2 <4 <2 <10

difference 0.00 0.00 0.00 0.00 -1.90 0.00 0.00
% difference 0.00 0.00 0.00 0.00 -32.20 0.00 0.00

ISCO Bottles
May 11 WR 39148 Mont. - Wat. <0.44 <0.05 <0.20 <0.06 N/A N/A N/A N/A N/A N/A N/A N/A

laboratory <0.44 <0.05 <0.20 <0.06 N/A N/A N/A N/A N/A N/A N/A N/A
difference 0.00 0.00 0.00 0.00

% difference 0.00 0.00 0.00 0.00

Compositing Basin
May 11 WR 39149 Mont. - Wat. <0.44 <0.05 <0.20 <0.06 N/A N/A N/A N/A N/A N/A N/A N/A

laboratory <0.44 <0.05 <0.20 <0.06 N/A N/A N/A N/A N/A N/A N/A N/A
difference 0.00 0.00 0.00 0.00

% difference 0.00 0.00 0.00 0.00

ISCO Pump Tubing
May 11 WR 39150 Mont. - Wat. <0.44 <0.05 <0.20 <0.06 N/A N/A N/A N/A N/A N/A N/A N/A

laboratory <0.44 <0.05 <0.20 <0.06 N/A N/A N/A N/A N/A N/A N/A N/A
difference 0.00 0.00 0.00 0.00

% difference 0.00 0.00 0.00 0.00

Strainer, Tygon Tubing and ISCO Bottles
May 11 WR 39151 Mont. - Wat. <0.44 <0.05 <0.20 <0.06 N/A N/A N/A N/A N/A N/A N/A N/A

laboratory <0.44 <0.05 <0.20 <0.06 N/A N/A N/A N/A N/A N/A N/A N/A
difference 0.00 0.00 0.00 0.00

% difference 0.00 0.00 0.00 0.00

ISCO Bottles
May 11 WR 39153 Mont. - Wat. 3.3 0.226 1.3 0.306 N/A N/A N/A N/A N/A N/A N/A N/A

laboratory 3.65 0.26 1.19 0.35 N/A N/A N/A N/A N/A N/A N/A N/A
difference 0.35 0.03 -0.11 0.04

% difference 10.61 15.04 -8.46 14.38

Recovery outside 70 - 130% range
Nutrient and trace QCs spiked at levels < 5 times laboratory detection limit not flagged
unless laboratory result is >50% lower or >100% higher than spike level
N/A - not analyzed
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1.0 INTRODUCTION

This report presents the results of the debris characterization study completed by the County of
Orange as a part of the San Diego Creek 319 (h) grant project (Agreement No. 8-023-258-0).

The San Diego Creek 319(h) grant project, which focuses on the control of watershed and land
management activities that impair beneficial-uses, is funded by the Federal Clean Water Act
Section 319(h) Non-point Source Implementation Program and administered by the State Water
Resources Control Board. The San Diego Creek 319(h) grant project, in addition to providing
for measures to be implemented to limit pollutant effects to San Diego Creek and Upper
Newport Bay, is also a component of a larger watershed effort designed to assess water quality
within San Diego Creek, its tributaries, and within Newport Bay.  One of the objectives of these
studies is to determine the causes of receiving water beneficial-use impairments.

Debris containment systems installed in various flood control channel locations are designed to
reduce the amount of trash and debris transported into the receiving waters of Orange County.
During storm events, rain runoff washes trash and debris from the streets, parking lots and open
land areas into stormdrains and eventually into flood control channels and into receiving waters
such as a bay or harbor.   A debris containment system can be used to capture the trash and
debris from the runoff before the creek or channel flows into the bay.

The debris containment systems installed within the flood control channels in the San Diego
Creek watershed consist of an 18”  wide net suspended below a floating boom that extends the
span of the flood control channel. Figure 1 shows the debris containment system in the Santa
Ana-Delhi Channel.  Although this type of debris containment system captures a considerable
amount of trash and debris, its' efficiency is limited by the fact that it can only remove floating
materials within a vertical span of 18”.  In addition, heavier trash and debris can pass underneath
the net and the turbulence within the channel can cause the trash and debris to be pushed under
or over the net.  While the removal of trash and debris can be improved by utilizing other costlier
methods, it is more desirable to reduce the amount of trash and debris by implementing source
control measures.

To implement a source control measure for trash and debris, it is necessary to determine its
source by characterizing the material collected by the containment systems.  The 319(h) grant
required that the quantity, type and source of the debris removed from the containment systems
be specifically characterized from a selected storm using appropriate sampling techniques and
the results compared with similar data obtained from the existing debris boom located on the
Santa Ana-Delhi channel. Initially, data for this debris study was to be collected from the Santa
Ana-Delhi Channel and then, with the installation of the new debris containment systems in the
El Modena-Irvine and Peters Canyon channels, additional data would be collected from these
two new locations and compared to the data collected within the Santa Ana-Delhi Channel.

Although an attempt was made to collect trash and debris from the two newly installed
containment systems, due to the infrequency of storms in the recent storm season and upstream
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construction activities in the Peters Canyon channel, no data could be obtained from these
channels.  All data obtained for this study was therefore from the Santa Ana-Delhi Channel
debris containment system.

Even though data was not collected from Peters Canyon and El Modena-Irvine channels, the
results of the debris characterization from the Santa Ana Delhi channel during the 1998-1999 and
1999-2000 storm seasons provide valuable information to move forward with implementing
source control measures to reduce the pollutant effects from trash and debris. Additional data
obtained from the El Modena-Irvine and Peters Canyon channels during the 2000-2001 storm
season will be used to further refine the source control measures that are implemented within the
watershed.  Furthermore, it is anticipated that as new information is gathered over the years
regarding the types and quantities of trash and debris that are removed from the containment
systems the source control measures may also change to reflect this.

2.0 DEBRIS CHARACTERIZATION

This debris characterization study examines the collection, segregation and quantification of
trash and debris from a debris containment system located on the Santa Ana Delhi channel after
several rain events during 1998-1999 and 1999-2000.

2.1 Objective

The results of this debris characterization study will begin to provide the information necessary
for implementing effective source control measures.  The results provide the data needed for
completing other related 319 (h) grant tasks such as the prioritization of applicable source control
measures for trash and debris and the implementation of source control measures.

2.2 Study Area

Characteristics of these watersheds are described below. Figure 2 illustrates the locations of the
containment systems within the San Diego Creek watershed.

2.2.1 Santa Ana-Dehi Channel

The debris containment system in the Santa Ana-Delhi Channel is located within the city of
Newport Beach, just south of the Mesa Drive bridge, near Irvine Avenue and upstream of the
channel’s confluence with Upper Newport Bay.   The Santa Ana-Delhi Channel, which is one of
the major tributaries to the Upper Newport Bay, contains about 17 square miles of watershed
area.  This watershed is 95 % developed with land uses that include commercial, industrial,
recreational and residential.  Roads and residential make up a large portion of the land uses.

2.2.2 El Modena-Irvine Channel

The debris containment system in the El Modena-Irvine Channel is located in the city of Irvine,
just downstream of Walnut.  This debris containment system was installed as part of the San
Diego Creek 319 (h) grant.   The placement of the containment system at this location allows the
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collection of trash and debris in runoff just before they can reach San Diego Creek, which is the
largest tributary to the Upper Newport Bay.   The El Modena-Irvine Channel watershed is nearly
100 % urbanized with mixed land uses.

2.2.3 Peters Canyon Channel

The debris containment system located in the Peters Canyon Channel, also located in the city of
Irvine, is just upstream of the El Modena-Irvine Channel confluence. This debris containment
system was installed as part of Task 2.2 of the San Diego Creek 319 (h) grant.  Peters Canyon
Channel drains an area of about 44.7 square miles; this watershed is comprised of about 50 %
agricultural use and 50 % urban areas.  It is estimated that over half of the remaining agricultural
area in the watershed is tributary to Peters Canyon Channel.

2.3 Methodology

The components of the debris characterization study include the collection, segregation and
obtaining subset samples of trash and debris from the debris containment system.   A brief
description of these tasks is as follows.

2.3.1 Collection

After each rain event, the County of Orange Public Facilities and Resources Department
(PFRD), Operations and Maintenance Division deployed a work crew to the debris containment
system location to collect the trash and debris manually and deposit it into large plastic bags.
The bags were then transported to a staging area for storage and additional processing.  At the
staging area, the bottoms of the bags were punctured to allow water to drain and after 24 hours,
the collected materials were segregated.

2.3.2 Segregation

The segregation step involves the separation of the trash and debris into seven defined categories
based on previous trash and debris studies1.  These categories are: organic, plastic, glass, rubber,
metal, paper and cloth.  Items that do not fit into these seven categories are put in the “other”
category.  Items in the “other” category are items that are large, unusual or are made of materials
in several categories. Figure 3 is the field data sheet used during this process.  After the trash
and debris were segregated they were bagged separately by category and then weighed.  The
sums of all the categorized bag’s weights were added to determine the total weight of trash and
debris removed from the debris containment system.  For selected category samples, subset
samples were obtained in order to determine other characteristics of the collected trash and
debris.

1 Nielsen & Carleton, M.G., 1989, A study of Trash and Trash Interception Devices on the Cooks River Catchment,
Sidney, in the Proc. of the 13th Australian Water and Wastewater Association Federal Convention, pp.126-129
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2.3.3 Subset Samples

Since the collected trash and debris items were wet and some items have a significant amount of
sediment attached to the surface, water content and sediment weight subset samples were
collected from selected category samples.

Water content subset samples, collected from selected categorized samples, were used to
estimate the amount of water absorbed within the trash and debris items.  A small subset sample
was obtained from each category and placed in a small aluminum tray.  The trays of subset
samples were weighed to obtain the wet weights.  The subset samples in the trays were then
dried in an oven at 60 degrees Celsius to remove water and moisture.  After drying for 24 hours,
the subset samples in the trays were re-weighed to determine the dry weights.   The difference in
the wet and dry weights of a specific category is the amount of water associated with that
category.

Sediment weight subset samples, used for the estimation of sediment attached to organic and
plastic trash and debris items, were obtained from the segregated plastic and organic categories
only.  These categories were selected based on previous study2 findings that these two categories
make up the majority of the trash and debris collected and therefore most affected by the amount
of attached sediment.

For the sediment subset sampling, one subset sample bag of organic and one subset sample bag
of plastic were selected and weighed.  The contents of these subset sample bags were then
separately placed into large crates that have quarter inch diameter holes at the bottom.  The
crates serve as strainers to allow the sediment to be washed from the pieces of organic and
plastic items.  In some instances, scrubbing and flushing is necessary to remove the sediment.
After the washing and straining, the items were shaken vigorously in the crate to remove excess
wash water.  The items were then placed into two separate clean bags and small holes were
punctured in the bottom of the bags to allow excess water to drain.   After draining, the subset
samples were re-weighed.  The difference in the weights before and after washing the subset
samples is the weight of the sediment attached to the plastic and organic materials.

3.0  RESULTS

Trash and debris data were collected after six storms during the 1998-1999 storm season, and
one storm during the 1999-2000 storm season from the Santa Ana-Delhi containment system.

Data collected from each storm was obtained by processing the entire sample collected with
exception of the February 21, 2000 storm.  While the average number of trash and debris bags
collected from other storms was 40 to 60 bags, the February 21, 2000 storm which had the
highest rainfall, produced 184 bags.  With this large amount of trash and debris it was not
feasible to process the entire sample.  Therefore, only 15 of the 184 bags were selected at
random, segregated and then weighed.  The resulting data presented in the tables has been
extrapolated to reflect the 184 bags collected.

2 Gamtron P/L, 1992, Performance Assessment of Four Rubbish Interception Booms, prepared for Water Board,
Southern Region Stormwater Management, Rockdale NSW, pp. 68
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During the segregation process, many of the items were found to be common. Table 1 is a list of
the common items found.   After the samples were segregated and drained of excess water, the
wet weights of each category were measured and recorded.  The wet weight data along with the
total rainfall for each storm is presented in Table 2.

For the estimation of the amount of water absorbed within the trash and debris items, the water
content within each subset was determined.   These results are presented in Table 3 and Table 4.
In evaluating the water content percent averages, it was observed that some numbers did not
appear to be consistent with the overall data set.  The Dixon test3 was used to determine if the
suspected points were outliers to a normal distribution.  The outlying data was excluded prior to
calculating the averages by using the following procedure:

The data set was ordered from smallest to largest that is X1 < X2 < X3 < … Xn.  The Dixon ratio
r, which is a function of n was calculated.

Number of Points Ratio Calculated
n = 3 to 7 r10
n = 8 to 10 r11
n = 11 to 13 r21
n = 14 to 25 r22

Depending on which point was suspected of being the outlier, the ratio was calculated in the
following manner:

r If  Xn is Suspect If  X1 is Suspect

r10 (Xn-Xn-1)/(Xn-X1) (X2-X1)/(Xn-X1)

r11 (Xn-Xn-1)/(Xn-X2) (X2-X1)/(Xn-1-X1)

r21 (Xn-Xn-2)/(Xn-X2) (X3-X1)/(Xn-1-X1)

r22 (Xn-Xn-2)/Xn-X3) (X3-X1)/Xn-2-X1)

Using Table A.74 for calculated confidence values, the calculated ratio was compared to the
critical value at a confidence level of 95%.  If the calculated value was greater than the tabled
value the suspected point was rejected and the distribution was re-tested to confirm normality.

For normal distributions the mean is calculated as the arithmetic mean, that is





n

i
ix

n
x

1

1

3 John Keenan Taylor, 1990, Statistical Techniques for Data Analysis , pg. 89-91
44TTaayylloorr,, JJoohhnn KKeeeennaann.. SSttaattiissttiiccaall TTeecchhnniiqquueess ffoorr DDaattaa AAnnaallyyssiiss,, 11999900.. LLeewwiiss PPuubblliisshheerrss,, IInncc..,, pp116688..
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the confidence limits for the mean of a normal distribution with unknown variance is given by

n
stx

n
stx nn )1,21()1,21(  

where s is the standard deviation of the data set and )1,21(  nt   is from table A25.  Using  = 0.05
the upper and lower limits are calculated.  The true mean  will occur outside of this range 5% of
the time.

After excluding outlying data, the averages are calculated.  The resulting calculated averages
showed that organic and paper categories had the highest water content averages of 65% and
40%, respectively.

The sediment subset data and the estimation of the percent sediment associated with organic and
plastic categories are presented in Table 5.  The average percent composition of sediment
attached to the organic and plastic items in the trash and debris samples was also calculated after
excluding anomalous data with the Dixon test.  The resulting calculated average indicates
organic materials averaged 34% weight sediment and plastic materials contained 31% weight
sediment.

The estimation of the water content and sediment weight averages were then used to estimate the
adjusted or actual weight of trash and debris.  To arrive at the estimated adjusted values, the wet
weight values are reduced by the average water content percent for each category and also
reduced by the average sediment weight percent for organic and plastic categories.  The adjusted
trash and debris weights correlated with the amount of rainfall for each storm presented in Table
6.

Figure 4 illustrates this correlation in a graph, which demonstrates that (except for the March 25,
1999 storm), the amount of trash and debris collected is generally proportional to the amount of
rainfall.

The adjusted weight values were used to estimate the percent composition of the trash and
debris.  The resulting adjusted composition of the trash and debris is presented in Table 7 and
Figure 5 is a graph of these values.

As a result of the calculations, the average adjusted composition percent of organic and plastic
categories at Santa Ana Delhi channel were approximately 47% and 34%, respectively.  The sum
of averages for the remaining categories is less than 20%.

55GGiillbbeerrtt,, RRiicchhaarrdd OO.. SSttaattiissttiiccaall MMeetthhooddss ooff EEnnvviirroonnmmeennttaall PPoolllluuttiioonn MMoonniittoorriinngg,, 11998877.. VVaann NNoossttrraanndd RReeiinnhhoolldd,,
pp225555..
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4.0 CONCLUSION

The data collected from all the storms provided consistent and useful trash and debris
characterization information.  The results of this study indicate that the percent composition of
the trash and debris followed a similar pattern for each of the storms.  In general, the organic
(47%) and plastic (34%) were found to be the predominant materials collected from the debris
containment system.  This information is important for implementing a source control program
to reduce the amount of trash and debris from impacting the Upper Newport Bay and also
provides the baseline for measuring future trash and debris reductions.

These results support data obtained from the 15th Annual California Coastal Commission’s
Cleanup Day that plastic items constitute a significant portion of trash and debris.  During the
event in September 1998, the top five items picked up were cigarette butts, foamed plastic
pieces, plastic pieces, paper pieces, and plastic food bags/wrappers.

ADDENDUM

This addendum includes additional data obtained from the El Modena-Irvine Channel after the
completion of the original Santa Ana-Delhi debris characterization study.  Due to the
infrequency of storms during the September – December 2000 period, only one storm sample
could be collected from the El Modena-Irvine channel debris containment system.  Trash and
debris could not be collected from Peters Canyon Channel because of few storms and an
upstream portion of the channel supports vegetation which prevents trash and debris from
flowing downstream to the debris containment system.

The results of the characterization of the trash and debris collected from the El Modena-Irvine
channel for the storm occurring on October 27, 2000 are presented in the revised Table 2.  The
recent data was adjusted using the same correction factors for water content and sediment as
previously obtained from the Santa Ana-Delhi data and are presented in the revised Table 7.

The majority of trash and debris from the El Modena-Irvine channel were characterized to be
18% organic and 48% plastic and 16% rubber.  The composition of remaining categories (glass,
metal, paper and cloth) total less than 20%.  The high percentage composition of rubber was
attributed to the large number of balls (tennis, soccer, basketball, etc.) A graph of the summary
data for both Santa Ana-Delhi and El Modena-Irvine channels are presented in the revised
Figure 5.

In comparing the data from the two containment systems, it is apparent that the composition of
trash and debris are different.  The amount of organic materials found at El Modena-Irvine (18%)
was significantly less than the average (47%) at Santa Ana-Delhi.  The amount of plastic
materials found at El Modena-Irvine (48%) was significantly higher than the average (34%) at
Santa Ana-Delhi.  In addition, the composition of rubber materials for El Modena-Irvine (16%)
is much higher than the average for Santa Ana-Delhi (4.9%).  The significance of this difference,
however, is difficult to evaluate since the data for El Modena-Irvine was only for one storm
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event.  Therefore, additional data from the El Modena-Irvine and Peters Canyon channels will be
collected to complete the evaluation of this data.
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TABLE 1

SANTA ANA-DELHI CHANNEL

CATEGORY ITEMS
Organic Leaves, twigs, branches, grass clippings, flowers, fruit, seeds, pine cones, pods, lumber materials, pencils, chair 

legs, bark
Plastic Plastic: bags, pens, wrappers, caps, straws, balls, sports bottles, plastic water and beverage bottles, 

unidentified plastic ends, six pack beverage container holders, fruit juice containers, toys, oil containers, misc. 
hard plastic items, chords, tubes and tubing, rings, packaging material,
Foamed plastics: plates, cups and lids, peanuts for packaging, surfboard foam, foam plastic sheets for grocery 
store packaged meats, foam packaging materials

Glass Beverage bottles, light bulbs, misc. glass pieces,
Rubber Tennis balls, racket balls, balloons, gloves, inner tubes, rubber shoes and sandals, misc. rubber pieces, 

condoms, sun glass holder, rubber tubes
Metal Aerosol containers, aluminum beverage cans, foil gum wrappers, tin cans
Paper Newspaper, cardboard, cigarette butts, fast food cups, white paper
Cloth Fabrics, clothing remnants, cotton/nylon strings

COMMON TRASH & DEBRIS ITEMS
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TABLE 2

SANTA ANA-DELHI CHANNEL

2/9/99 3/11/99 3/15/99 3/25/99 4/7/99 4/12/99 2/21/00*
RAINFALL 0.16 0.12 0.20 0.56 0.16 0.08 0.82 AVERAGE

ORGANIC 67.9% 60.3% 77.2% 77.8% 74.7% 76.5% 59.8% 70.6%
PLASTIC 22.8% 32.0% 18.0% 15.9% 14.2% 18.6% 30.6% 21.7%
GLASS 0.9% 0.0% 1.2% 0.8% 0.7% 0.4% 3.9% 1.1%
RUBBER 1.1% 1.1% 1.0% 1.6% 1.3% 1.2% 2.8% 1.4%
METAL 1.2% 5.7% 1.2% 2.8% 0.9% 2.3% 2.0% 2.3%
PAPER 1.2% 0.9% 0.8% 0.7% 0.4% 0.9% 0.4% 0.8%
CLOTH 0.2% 0.0% 0.7% 0.4% 0.2% 0.0% 0.4% 0.3%
OTHER 4.9% 0.0% 0.0% 0.0% 7.5% 0.0% 0.0% 1.8%

* data extrapolated from 15 bags sampled of 184 total

TRASH & DEBRIS WET WEIGHT PERCENT COMPOSITION

STORM DATE
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TABLE 3

SANTA ANA-DELHI CHANNEL

wet weight (g) dry weight (g) difference % wet weight (g) dry weight (g) difference %
ORGANIC 6.22 3.68 2.54 40.8% 126.44 46.37 80.07 63.3%
PLASTIC 1.13 0.97 0.16 14.2% 48.75 38.51 10.24 21.0%
GLASS 14.66 14.66 0.00 0.0% 265.13 262.84 2.29 0.9%
RUBBER 6.53 5.16 1.37 21.0% 135.10 115.33 19.77 14.6%
METAL 11.32 10.25 1.07 9.5% 27.88 27.21 0.67 2.4%
PAPER 6.43 3.50 2.93 45.6% 22.70 16.79 5.91 26.0%
CLOTH 6.86 5.31 1.55 22.6% 68.80 42.42 26.38 38.3%

wet weight (g) dry weight (g) difference % wet weight (g) dry weight (g) difference %
ORGANIC 82.88 33.57 49.31 59.5% 180.00 52.00 128.00 71.1%
PLASTIC 37.94 35.07 2.87 7.6% 71.00 58.00 13.00 18.3%
GLASS 268.29 268.08 0.21 0.1% 209.00 208.00 1.00 0.5%
RUBBER 192.31 157.75 34.56 18.0% 155.00 138.00 17.00 11.0%
METAL 33.05 29.64 3.41 10.3% 183.00 165.00 18.00 9.8%
PAPER 31.86 21.39 10.47 32.9% 52.00 30.00 22.00 42.3%
CLOTH 0.00 0.00 0.00 0.0% 183.00 139.00 44.00 24.0%

WATER CONTENT SUBSET SAMPLES

2/8/99 4/7/99

4/12/99 2/21/00
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TABLE 4

SANTA ANA-DELHI CHANNEL

CATEGORY 02/08/99 04/07/99 04/12/99 02/21/00 AVG*
ORGANIC 40.8% 63.3% 59.5% 71.1% 64.6%
PLASTIC 14.2% 21.0% 7.6% 18.3% 17.8%
GLASS 0.0% 0.9% 0.1% 0.5% 0.2%
RUBBER 21.0% 14.6% 18.0% 11.0% 17.9%
METAL 9.5% 2.4% 10.3% 9.8% 9.9%
PAPER 45.6% 26.0% 32.9% 42.3% 40.2%
CLOTH 22.6% 38.3% 0.0% 24.0% 28.3%

* Average calculated by excluding anomalous data with the Dixon test

PERCENT WATER CONTENT IN TRASH & DEBRIS
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TABLE 5

SANTA ANA-DELHI CHANNEL

w/ sediment 
(lbs)

w/o sediment 
(lbs) difference %

w/ sediment 
(lbs)

w/o sediment 
(lbs) difference %

ORGANIC 62 33 29 47% 11 8 3 27%
PLASTIC 15 13 2 13% 4 3 1 25%

w/ sediment 
(lbs)

w/o sediment 
(lbs) difference %

w/ sediment 
(lbs)

w/o sediment 
(lbs) difference %

ORGANIC 10 5 5 50% 8 6 2 25%
PLASTIC 3 2 1 33% 3 2 1 33%

04/07/99 04/12/99

02/09/99 03/25/99

PERCENT OF SEDIMENT IN ORGANIC AND PLASTIC
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TABLE 6

SANTA ANA-DELHI CHANNEL

2/8/99 3/11/99 3/15/99 3/26/99 4/7/99 4/12/99 2/21/00* AVERAGE
RAINFALL (in.) 0.16 0.12 0.24 0.56 0.43 0.12 1.06
ORGANIC** 42.83% 36.47% 56.08% 56.14% 48.71% 55.27% 35.23% 47.25%
PLASTIC** 34.58% 46.65% 31.45% 27.61% 22.30% 32.40% 43.38% 34.05%
GLASS 2.35% 0.00% 3.56% 2.43% 1.92% 1.34% 9.76% 3.05%
RUBBER 2.32% 2.33% 2.54% 4.00% 3.01% 2.94% 5.80% 3.28%
METAL 2.76% 13.19% 3.43% 7.68% 2.20% 6.45% 4.40% 5.73%
PAPER 1.83% 1.36% 1.42% 1.27% 0.73% 1.60% 0.65% 1.27%
CLOTH 0.34% 0.00% 1.53% 0.87% 0.38% 0.00% 0.78% 0.56%
OTHER 12.97% 0.00% 0.00% 0.00% 20.76% 0.00% 0.00% 4.82%

* data extrapolated from 15 bags sampled of 184 total
** data adjusted for sediment weight

ADJUSTED PERCENT COMPOSITION

STORM DATE
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TABLE 7

SANTA ANA-DELHI CHANNEL

2/8/99 3/11/99 3/15/99 3/26/99 4/7/99 4/12/99 2/21/00* AVERAGE
RAINFALL (in.) 0.16 0.12 0.24 0.56 0.43 0.12 1.06
ORGANIC** 42.83% 36.47% 56.08% 56.14% 48.71% 55.27% 35.23% 47.25%
PLASTIC** 34.58% 46.65% 31.45% 27.61% 22.30% 32.40% 43.38% 34.05%
GLASS 2.35% 0.00% 3.56% 2.43% 1.92% 1.34% 9.76% 3.05%
RUBBER 2.32% 2.33% 2.54% 4.00% 3.01% 2.94% 5.80% 3.28%
METAL 2.76% 13.19% 3.43% 7.68% 2.20% 6.45% 4.40% 5.73%
PAPER 1.83% 1.36% 1.42% 1.27% 0.73% 1.60% 0.65% 1.27%
CLOTH 0.34% 0.00% 1.53% 0.87% 0.38% 0.00% 0.78% 0.56%
OTHER 12.97% 0.00% 0.00% 0.00% 20.76% 0.00% 0.00% 4.82%

* data extrapolated from 15 bags sampled of 184 total
** data adjusted for sediment weight

ADJUSTED PERCENT COMPOSITION

STORM DATE
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TABLE 2 (Revised)

2/9/99 3/11/99 3/15/99 3/25/99 4/7/99 4/12/99 2/21/00* 10/27/00 Total Wt.
LOCATION S.A-D S.A-D S.A-D S.A-D S.A-D S.A-D S.A-D E M-I
RAINFALL (in.) 0.16 0.12 0.24 0.56 0.43 0.12 1.06 1.1
ORGANIC 767 81 997 779 1179 522 2180 212 6505
PLASTIC 257 43 232 159 224 127 1114 237 2156
GLASS 10 0 15 8 11 3 143 14 190
RUBBER 12 1 13 16 21 8 103 56 175
METAL 13 8 16 28 14 16 72 19 166
PAPER 13 1 10 7 7 6 16 7 60
CLOTH 2 0 9 4 3 0 16 21 34
OTHER 55 0 0 0 119 0 0 0 174
TOTAL 1129 134 1292 1001 1578 682 3643 565 9460

* data extrapolated from 15 bags sampled of 184 total
S.A-D -- Santa Ana-Delhi
E M-I -- El Modena-Irvine

WET WEIGHT OF TRASH & DEBRIS COLLECTED (lbs)
STORM DATE
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TABLE 7 (Revised)

2/8/99 3/11/99 3/15/99 3/26/99 4/7/99 4/12/99 2/21/00* 10/27/00 AVERAGE
LOCATION S.A-D S.A-D S.A-D S.A-D S.A-D S.A-D S.A-D E M-I
RAINFALL (in.) 0.16 0.12 0.24 0.56 0.43 0.12 1.06 1.01
ORGANIC** 42.83% 36.47% 56.08% 56.14% 48.71% 55.27% 35.23% 17.81% 43.57%
PLASTIC** 34.58% 46.65% 31.45% 27.61% 22.30% 32.40% 43.38% 48.06% 35.80%
GLASS 2.35% 0.00% 3.56% 2.43% 1.92% 1.34% 9.76% 4.97% 3.29%
RUBBER 2.32% 2.33% 2.54% 4.00% 3.01% 2.94% 5.80% 16.35% 4.91%
METAL 2.76% 13.19% 3.43% 7.68% 2.20% 6.45% 4.40% 6.09% 5.78%
PAPER 1.83% 1.36% 1.42% 1.27% 0.73% 1.60% 0.65% 1.38% 1.28%
CLOTH 0.34% 0.00% 1.53% 0.87% 0.38% 0.00% 0.78% 5.35% 1.16%
OTHER 12.97% 0.00% 0.00% 0.00% 20.76% 0.00% 0.00% 0.00% 4.22%

* data extrapolated from 15 bags sampled of 184 total
** data adjusted for sediment weight
S.A-D -- Santa Ana-Delhi
E M-I -- El Modena-Irvine

ADJUSTED PERCENT COMPOSITION

STORM DATE
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FIGURE 1

SANTA ANA-DELHI CONTAINMENT SYSTEM
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FIGURE 2

CONTAINMENT SYSTEM LOCATIONS
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FIGURE 3

Location:
Santa Ana-Delhi (F01)  ___

Peters Canyon (F06) ___ Collect Date: Storm date:
El Modena-Irvine (F07) ___

Bags: TOTAL TOTAL
grocery bags plastic pieces
wrappers rope
trash sheeting
other > 2 feet

Bottles: < 2 feet
beverage 6-pack holders
cleaner strapping bands
milk,water straws
oil,lube syringes
other tampon appl.
caps, lids toys
cups,utensils vegetable sacks
diapers other (specify)

cups plates
egg cartons foam pieces
fast food contain. other foam plas.
packaging mater.

Bottles/jars:
beverage bottles light bulbs
food jars glass pieces
other bottles/jars other (specify)

balloons tires
condoms other (specify)
gloves

bottle caps shopping carts
Cans: 55 gallon drums

aerosol pull tabs
beverage wire
food metal pieces
other cans other (specify)

bags newspaper/mag.
cardboard plates
cartons paper pieces
cups other (specify)

branches/twigs pallets
lumber pieces other (specify)

clothing/pieces other (specify)

Trash & Debris Characterization Study

Debris Characterization Data Form

(Keep track of items by making tick marks in the space provided. Enter total in the box.)

WOOD

CLOTH

PLASTIC

FOAMED PLASTIC

RUBBER

GLASS

PAPER

METAL
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FIGURE 4

SANTA ANA-DELHI CHANNEL

WEIGHT OF TRASH & DEBRIS VS RAINFALL
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FIGURE 5

SANTA ANA-DELHI CHANNEL

TRASH & DEBRIS COMPOSITION 
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FIGURE 5 (Revised)
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EXECUTIVE SUMMARY 

The purpose ofthis document is to comply with Regional Water Quality Control Board Orders 
96-31 (Santa Ana Region) and 96-03 (San Diego Region}, which require the submittal of an 
Annual Progress Report. This report consolidates into one submittal the series of reports that 
were previously required under Orange County's initial areawide permits. 

Section 1. 0 provides a background on the Orange County NPDES Stormwater Program as well 
as the permit and annual status reporting requirements. 

Section 2.<flncludes a discussion of the specific requirements for legal authority to control 
. pollutant contributionsJgJ,!te storm drain system, the use ofthis authority to eliminate illegal; 
· discharges and efforts to identify and eliminate illicit connections to the storm drain system 

through routine facility inspections. 

The Permittees collectively provided a summary of the types and total numbers of water pollution 
incidents that were reported within their jurisdiction. This information included the following: 

• The Permittees reported a total of 854 water pollution incidents. 
• The Principal Permittee handled approximately half ( 407) of the total and served a 

primary role in incident reporting coordination 

The Permittees formerly designated the staff responsible for carrying out the enforcement services 
according to the Enforcement Consistency Guide and update these designations every year. The 
Permittees will continue to have responsibility for water pollution enforcement within their 
jurisdiction unless that authority has been designated to the Orange County Flood Control 
District. 

The Permittees provided a summary of the enforcement actions that have been taken against 
offenders within their jurisdiction. This information included the following: 

• The Permittees reported a total of397 enforcement actions. This total constituted 231 
educational letters, 72 administrative actions and 67 criminal enforcement actions. 
The criminal enforcement includes citations/fines as well as charges being filed. 

An illicit connection to the storm drain system is an undocumented and/or unpermitted physical 
connection from a facility to the storm drain system. The Permittees developed a facility 
inspection and documentation program to identify such connections. This information included 
the following: 

• The Permittees reported finding 53 illicit connections. Residential pool drains 
constituted the majority of these connections. These connections were either 
permitted, removed, plugged or are still pending while the Permittees are working with 
the property owners to resolve the issue. 
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Section 3.0 details the Permittees' programs to implement Best Management Practices (BMPs) as • 
part of routine public agency activities, in the construction and post construction phases of new 
development and the participation in several water quality planning initiatives. 

(All-oftliePennittees -routinely conduct preventive maintenance activities that are widely~-- __ 
: recognized as effective BMPs for pollutant control. These activities include litter control, solid _ 
; waste collection/recycling, drainage facility maintenance, catch basin stenciling, street sweeping, · 
· hazardous materials management/enviJonmehtal performance reporting, househol~L hazardous ' 
·_waste collection, emergency spill response and fertilizer and pesticide management. This 

- -
information included the following: 

• Within the drainage facility maintenance section twenty nine Permittees reported the 
removal of 15,381 cubic yards and 24,324 tons of material from approximately 220 
miles of storm drains and 22,022 drain inlets; 

• The Permittees also reported on a limited number of drainage system diversions to the 
sanitary sewer system at several coastal locations; 

• It was reported that of an estimated inventory of 34,000 catchbasins, approximately 
33,300 (98%) catchbasins had been stenciled with "No Dumping Drains To Ocean" or 
similar phrase. Additionally, several Permittees noted a positive public response and 
cleaner catchbasins as a consequence of this activity; 

• Within in the Environmental Performance Reporting section, 24 Permittee facilities 
completed 29 (39%) of the 74 remaining significant issues action plans identified in the • 
1998/99 report. Two new significant issues were identified during this reporting 
period bringing the total number of outstanding issues to 4 7 from 17 facilities. At the 
end of 1999/2000, seventeen Permittees were able to report the completion of all 
outstanding significant issues; 

• Seven Permittees reported additional household hazardous waste collection efforts, 
which brought in an additional 190,905 pounds of hazardous waste; 

• Twenty four Permittees reported implementing Integrated Pest Management (1PM) 
techniques as recommended in the Management Guidelines for Fertilizer and 
Pesticides. As a result, nine Permittees reported a reduction in the quantity of 
pesticides used within their jurisdiction that ranged from 5% - 50%; 

• In addition to all of the public education efforts undertaken as listed above, in late 
1999, the Permittees developed a comprehensive long-term NPDES public and 
business education strategy in order to effectively educate the public and targeted 
business groups about the effects of stormwater pollution and.encourage their 
participation in the protection of surface waters. The Public Education Program 
includes a comprehensive planning approach and "tool box" of implementable 
educational elements based upon the desired direction of the program; 

• The Permittees reported that, since the implementation of the program in 1997, a total 
of 1100 WQMPs had been approved, covering 10,661 acres which represents 
approximately 2.5% of the area within Orange County subject to the NOPES 
Stormwater Permit. This is consistent with the incremental implementation ofBMPs • 
over the life of development envisaged by the Clean Water Act. 

II 
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To date, the evaluation ofBMP implementation countywide and its effect on the county's 
receiving waters has been limited. Section 4.0 discusses the conventional and non-conventional 
monitoring that has been utilized in order to assess the performance of the BMPs being 
implemented. 

The conventional monitoring that has been utilized includes overall water quality monitoring, 
monitoring specific projects where :BMPs have been implemented such as the Las Flores Storm 
Water Quality Basins and the Newport Bay Nitrate reduction efforts. The non-conventional 
monitoring includes the 1994 and ~pcoming 2000 public opinion surveys as well as evaluating the 
various public agency activities discussed in Section 3.0. 

The Water Quality Monitoring Program is described in Section 5.0. During 1999/2000 the 
monitoring program as proposed in a May 1999 submittal to the Boards was implemented. Under 
the First Term Permit, water quality monitoring could be characterized as areawide rather than 
focused to any specific area or areas. Under the new program, monitoring has been conducted 
in waterbodies or watersheds whiQh have been assessed as important aquatic resources or which 
have shown some elevated constituent levels which may be attributable to storm water. 

Data from the First Term Permit program were used to identify those areas with elevated 
constituents in either the water or the sediment. These areas are designated as "Warm Spots". 
Power analyses were used to determine the annual sampling frequency that would be required to 
detect a statistically significant changes in the constituent of concern . 

The areas of ecological and recreational importance were prioritized for study during the permit 
term. The Critical Aquatic Resources (CARSs) San Diego Creek and the Newport Bay were 
assigned the highest priorities and special investigations were initiated this year. 

Monitoring from this season prod1,1ced the following findings: 

• The dissolved metals concentrations from several storm and non-storm events were compared 
to the California Toxic Rule {CTR) guidance criteria for the protection of freshwater aquatic 
life. In all, 109 samples from the Upper Newport Bay watershed (including 39 dry weather 
samples) were compared to the CTR criteria. The majority (34 of39) of the dry weather 
sampling was conducted at the Costa Mesa Channel. The acute toxicity criteria for dissolved 
copper were exceeded in 23 of the samples including 15 (5 dry weather) samples from the 
Costa Mesa Channel. The acute toxicity criteria for dissolved zinc were exceeded in 8 of the 
samples. Ten composite samplings, including two dry-weather samplings from Costa Mesa 
Channel, were compared to the chronic toxicity guidance criteria from the CTR One 
exceedance of the dissolved lead criteria was observed and 2 exceedances of the dissolved 
copper criteria were observed . 

iii 
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• For channels discharging directly to the Newport Bay, dissolved metals concentrations were • 
compared to the CTR guidance criteria for the protection of saltwater aquatic life. Out of 77 
samples, 75 exceeded the acute toxicity guidance criterion for dissolved copper and 14 
exceeded the acute toxicity guidance criterion for dissolved zinc. Of the 6 composite periods 
that were evaluated against the chronic toxicity guidance criteria for the protection of 
saltwater aquatic life, all exceeded the guidance criterion for dissolved copper and 1 exceeded 
the criterion for dissolved zinc. 

• Two intensive studies-(September-1999-and-June-2000) of nutrient concentrations and loads 
were conducted in the Peters Canyon Wash and San Diego Creek watersheds. From these 
studies the projected summertime (April 1 - September 30) total nitrogen load was estimated. 
From these two studies it was determined that using the June 2000 data to estimate the 

summertime total nitrogen load from San Diego Creek yields a value lower than that 
calculated from the September 1999 data. Both are less than one-half of the December 3 I, 
2002 target of200,097 pounds developed by the Regional Board. The estimates were 
compared to the average monthly load calculated from NPDES data collected from San Diego 
Creek by Orange County between July I, 1999 and June 30, 2000. Using the nutrient study 
values for June and September and the NPDES values for the remaining four months yields a 
total of 116,000 pounds. Without the removal of nitrogen from the creek by the Irvine Ranch 
Water District's wetlands the total nitrate nitrogen load would be approximately 139,000 
pounds, still well below the December 2002 target. 

• The Costa Mesa Channel was selected as a model urban runoff site for the Upper Newport 
Bay watershed. Its watershed is approximately one square mile in area and has predominately 
urban land uses within it. Monitoring during this year included weekly sampling of nutrients, 
dissolved metals and bacteria, monthly sampling for the organophosphorus pesticides 
Diazinon and Chlorpyrifos, and continuous water level measurements. 

Fecal coliform concentrations were extremely variable throughout the year with a range of <2 
to 240,000 MPN I 100 ml and a logmean of approximately 4,100 MPN / 100 ml. 

Diazinon was found above the detection limit (0.05 µg/1) of the laboratory in nearly every 
sample. Over one third of the &amples had concentrations greater than the LCso for the 
freshwater toxicity testing organism Ceriodaphnia dubia. Chlorpyrifos was not detected in 
any sample from this monitoring year. However, for over 40% of the samples, the detection 
limit of the laboratory was greater than the LCso for Ceriodaphnia and all reported detection 
limits were greater than the LCso for the saltwater toxicity testing organism Mysidopsis bahia. 

IV 
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• During the 1999 nutrient study the discharge from the Construction Circle Storm Drain was 
intermittently contaminated with what was believed to be highly alkaline, concrete slurry. In 
June of 2000 an automatic sampler was used to characterize the discharge from this drain. 
Each hourly sample was analyzed for electrical conductivity and pH. Spikes of high pH 
occurred between 6:00 and 7:00 A.M. and 3:00 to 4:00 P.M. These spikes may have been 
the result of washing of concrete delivery trucks at the beginning and end of the workday. A 
more extensive investigation has been planned for November of 2000. 

Section 6.0 is a fiscal summary and analysis of the Permittees compliance activities. This 
information included the following: 

• The total cost of the activities undertaken by the County as Principle Permittee and the 
activities undertaken by the Permittees, implementing those programs required 
specifically by the DAMP was $7,938,633; and 

• The total cost of the municipal activities that contribute to non-point source pollutant 
control was $50,724,379. 

Section 7. 0 discusses the management program modifications that have been undertaken to 
comply with the Clean Water Act requirements to reduce the discharge of pollutants to the 
maximum extent practicable. 

Section 8.0 describes the proposed implementation of the DAMP for 1999/00 and is consistent 
with the program changes proposecd in the 1994 Report of Waste Discharge and the Report of 
Waste Discharge and draft DAMP submitted in September 2000. 

V 
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1.0 INTRODUCTION 

1.1 Background 

This Annual Status Report was prepared in response to the requirements of municipal NPDES 
Stormwater Permit Nos. CAS618030 and CASOI08740 (subsequently referred to as the Second 
Term Permits), issued to the County of Orange (subsequently referred to as the Principal 
Permittee ), the Orange County Flood Control District and the 31 incorporated cities of Orange 
County (subsequently collectively referred to as the Permittees) by the Santa Ana and San Diego 
Regional Water Quality Control Boards (subsequently collectively referred to as the Regional 
Boards and individually as the Santa Ana Board and the San Diego Board), respectively. 

The Orange County NPDES Stormwater Program is a cooperative effort between the 33 current 
Permittees (35 once the recently incorporated cities of Laguna Woods and Rancho Santa 
Margarita are added to the permits). A formal agreement (the Implementation Agreement) 
underpins Permittee cooperation and recognizes the additional role of the County of Orange as 
the Principal Permittee. The Implementation Agreement, originally entered into in December of 
1990, was amended in October of 1993 to include two additional Permittees (Laguna Hills and 
Lake Forest). The Implementation Agreement establishes the responsibilities of each party, a 
funding mechanism for the shared costs of the NPDES Stormwater Program and establishes a 
Technical Advisory Committee (TAC) . 

The County of Orange, as Principal Permittee, is responsible for coordinating compliance with 
permit terms and conditions and overall program management. The Permittee Committee 
provides the overall program guidance with designated representatives from each Permittee. The 
TAC, comprised of a City Engineer, or selected representative, from each of five County 
Supervisorial Districts and a representative from the Principal Permittee serves in a program 
advisory role to the Permittee Committee. 

The specific water pollutant control program elements of the NPDES Stormwater Program are 
documented in the 1993 DAMP, which has served as the Permittees' primary policy and 
implementation document regarding compliance with the NPDES Stormwater. The 1993 DAMP 
was originally completed through a process that involved public and private sector representation 
and was formally approved in June of 1994 by the Santa Ana Regional Board and in 1996 by the 
San Diego Board. 
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1.2 NPDES Permit Requirements 

The Second Term Permits, issued by the Santa Ana Regional Board in March 1996 and by the 
San Diego Regional Board in August 1996, require the Permittees to: 

1. Prohibit illicit/illegal discharges from entering into the municipal stormwater conveyance 
systems and require controls to reduce the discharge of pollutants to the maximum extent 
practicable; 

2. Develop and implement Best Management Practices (BMPs) to control/reduce the 
discharge of pollutants to waters of the United States to the maximum extent practicable 
(MEP), and 

The Permits also require the Permittees to prepare an Annual Progress Report for submittal to the 
Regional Boards and United States Environmental Protection Agency (USEP A) Region IX no 
later than November 15 of each year. This Annual Progress Report presents an analysis and 
assessment of permit compliance activities for the period July 1, 1999 to June 30, 2000, as 
required by the permits. 

The permits collectively require the report to, at a minimum, include the following: 

* 

* 

* 

* 

* 

* 

* 

A review of the status of program implementation and compliance with the schedules 
contained in the Order; 

An assessment of the control measures established under the illicit discharge elimination 
program and the Drainage Area Management Plan (DAMP); 

An assessment of any stormwater management program modifications made to comply 
with the Clean Water Act requirements to reduce the discharge of pollutants to the 
maximum extent practicable (MEP); 

A summary and analysis of monitoring results from the previous year and any changes to 
the monitoring program for the following year; 

A fiscal analysis report; 

, A description of the proposed implementation of the DAMP for the next year running 
from July 1, 2000 through June 30, 2001; and 

Major changes in any previously submitted plan/policies. 

2 

• 
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2.0 DETECTION/ELIMINATION OF ILLEGAL DISCHARGES AND 
ILLICIT CONNEC1110NS 

2.1 Introduction 

This section includes a discussion of the specific requirements for legal authority to 
control pollutant contributions to the storm drain system, the use of this authority to 
eliminate illegal discharges and efforts to identify and eliminate illicit connections to the 
storm drain system through routine facility inspections. 

2.2 Legal Authority (DAl\tlP Section 4.0) 

The Second Term Permits required that the Permittees establish "adequate legal 
authority" to implement the necessary DAMP programs by July 31, 1997. This included 
adequate authority to regulate the discharge of pollutants to municipal separate storm 
drain systems in Orange County and to implement pollution control programs. 

Although adequate legal authority existed for most potential pollutant discharges at the 
inception of the stormwater program, in 1993 the permittees determined that a Model 
Water Quality Ordinance should be prepared to provide a more uniform countywide 
approach and to provide a legal underpinning to the entire NPDES Stormwater Program . 

A consultant law firm was retained for this purpose, and the Ordinance and 
accompanying Enforcement Consistency Guide were prepared under the aegis of the 
TAC and with input from representative city attorneys, County counsel, Orange County 
Sanitation District, the Orange County Building Industry Association (BIA), the Food 
Sanitation Advisory Council, Western States Petroleum.Association (WSPA) and the 
Permittees. 

All of the Permittees adopted the Water Quality Ordinance and corresponding 
Enforcement Consistency Guide and provided certifications regarding this to the 
Regional Boards the 1997-98 Annual Status Report. In addition, each Permittee has 
designated the Authorized Inspector(s) responsible for enforcing the Ordinance and 
provides updates to this list annually. The Authorized Inspectors are the individuals 
designated to investigate compliance with, detect violations of and/or take actions 
pursuant to the Ordinance. 

The detection, elimination and enforcement activities undertaken by the Permittees are 
described below in Sections 2.3 and 2.4. In addition to prohibiting illicit connections and 
illegal discharges, the Water Quality Ordinance also provides for requiring BMPs in new 
development and significant redevelopment. 

3 
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2.3 Detection of Illegal Discharges (DAMP Section 10.0) 

An illegal discharge is any dis~harge to a municipal separate storm sewer that is not 
composed entirely of stormwater and that is not covered by an NPDES permit or 
identified in the NPDES Stormwater permit as an allowed discharge. The elimination of 
these discharges to the storm drain system requires the sequential detection, investigation, 
and enforcement using supporting statutory authority 

The Permittees have a number of programs that have facilitated the detection of sources 
of non-stormwater discharges. These programs include industrial facility inspection 
(Section 2.3. I), drainage facility inspection (Section 2.3 .2), water quality monitoring (see 
Section 5.0), and the wide distribution of public education materials that provide phone 
numbers and encourage the reporting of spills (Section 3.3). 

2.3. I Industrial Facility Inspection 

A number of public agencies routinely conduct inspections of industrial facilities in 
Orange County. These agencies and their areas of responsibility include the following: 

• The Orange County Health Care Agency regulates the storage and disposal of 
hazardous wastes. Approximately 6,339 businesses are inspected annually to ensure 
proper waste management. 

• The Fire Departments in Orange County regulate the storage of hazardous materials 
through disclosure ordinances such as OCC Sec 4-3-200-300 and Article 80 of the 
Fire Code. This regulation involves inspection at approximately 7,000 business. 

• Agricultural chemicals, notably pesticides, are regulated by the Agriculture 
Commissioner through the State Agriculture Code (CCR Title 3, Sec. 6000 et seq.). 
The Commissioner's office performs facility inspections at about 200 facilities/year 
out of a total of approximately 700 facilities that use/store pesticides. The 
Commissioners office also initiates enforcement action for non-compliance. 

• Discharges to the sanitary sewers are regulated by the Orange County Sanitation 
District and the Aliso Water Management Agency/South East Regional Reclamation 
Authority who routinely conduct pre-treatment facility inspections. 

Routine coordination with staff of these inspection programs occurs through Permittee 
participation with the Orange County Hazardous Materials Strike Force and the 
Stormwater Awareness training developed and presented by the Principal Permittee. 
These coordination efforts ensure that the staff of these inspection programs are 
cognizant of stormwater issues and regularly notify the Principal Permittee of situations 
that may present a source of water pollution. 

4 

• 

• 

• 

0015549



• 

• 

• 

2.3.2 Drainage Facility Inspection 

Through routine maintenance activities within the municipal storm drain system, 
Permittee field personnel continue to report suspected problems and/or discharges to the 
system (Section 3.2.3). 

2.3.3 Countywide Reconnaissance 

During the First Term Permit and during part of the Second Term Permit the Permittees 
conducted field screening/reconnaissance every year which included conducting a site 
investigation and chemical analyses twice during dry weather and once during storm 
events. While the primary objective of this component of the water quality monitoring 
program was to detect gross contamination from illegal discharges through field analyses 
minimal incidences were detected. 

New monitoring program objectives set in the Second Term Permit prompted a re
evaluation of the monitoring program starting in 1997. In May 1999, a final report 
outlining a new monitoring program that addressed the requirements of this permit was 
submitted to the Regional Boards and the program was implemented. 

The reconnaissance and source identification section of the final water quality monitoring 
program (May 1999) addresses the core objective of identifying problems and sources 
through a series of focused reconnaissance studies and special investigations. These 
focused studies will include investigations to determine the sources of pollutants 
impacting warm spots and critical aquatic resources, monitor intermittent illegal 
discharges recorded in the Principal Permittee's Pollution, Notification, Incident and 
Reporting (PNIR) database and determine the effectiveness ofBMPs used to protect the 
quality of stormwater runoff from various land uses. 

2.3.4 Incident Reporting 

The public reporting of spills is facilitated by a listing of: 

• Permittee business telephone numbers in materials produced and distributed by the 
NPDES Stormwater Program's public education activities (brochures and magnets). 

• The 24 hour water pollution problem reporting hotline and corresponding e-mail 
address in materials produced and distributed by the NPDES Stormwater Program's 
public education activities 

• The Principal Permittee's water pollution telephone number in the Orange County 
"white page" telephone directories 

5 
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2.4 Elimination Of Illegal Discharges (DAMP Section 10.0) 

2.4.1 Investigations 

Investigations of water pollutiQn incidents are routinely undertaken by Permittee 
Authorized Inspector staff and various fire and police departments (Section 3 .2. 8). 
Althou_gh investigations may be unilateral efforts, more serious incidents are typically 
coordinated with federal, state, and local agencies through the Orange County_ Hazardous 
Materials Strike Force. The Strike Force is headed by the Orange County District 
Attorney's Office and includes representatives of a wide variety oflocal, regional, and 
state agencies. 

In addition, the Permittees also coordinate with Regional Board staff on an ongoing basis 
with a particular focus on facilities regulated by an NPDES permit. 

Commencing with the 1999/00 reporting period, the Permittees began to collectively 
provide a summary of the types and total numbers of water pollution incidents that have 
been reported within their jurisdiction. A summary of these investigations can be found in 
Table 2.1. 

During the 1999/00 reporting period, the Permittees reported a total of 854 water 
pollution incidents. This total consisted of297 Notifications, 285 Complaints and 170 
Response Requests and 102 referrals to other agencies. It should be noted that the 
referrals to other agencies may result in the double reporting due to the process by which 
the numbers were tallied. 

Figure 2.1 illustrates the sources of water pollution incident reports received by the 
Principal Permittee with the cities and the public/businesses constituting over 60% of the 
sources and Figure 2.2 illustrates the types of materials involved (Table 2.2). 

The Principal Permittee incidents constituted approximately half ( 407) of the total. The 
number of incidents addressed by the Principal Permittee illustrates its effective 
countywide role as the local agency with primary responsibility for surface water 
pollution investigations. 

2.4.2 Enforcement 

Enforcement activities are undertaken according to the Water Quality Ordinance and 
accompanying Enforcement Consistency Guide. Water pollution cases may be handled 
administratively or in more serious instances, have been prepared for prosecution by the 
Orange County District Attorney who may prosecute under the applicable sections of the 
Water Quality Ordinance, State Fish and Game Code, State Water Code, Uniform Fire 
Code, and Penal Code that address pollutant discharges. 
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The Permittees have formerly designated the staff responsible for carrying out the 
enforcement services according to the Enforcement Consistency Guide and update these 
designations every year in the Annual Status Report (Section 3.2.8). The Permittees will 
continue to have responsibility for water pollution enforcement within their jurisdiction 
unless that authority has been designated to the Orange County Flood Control District. 

During the 1997 /98 and 1998/99 reporting periods, the Principal Permittee provided 
Water Quality Ordinance Enforcement Consistency Guide training to approximately 40 
Permittees and support staff. This training was designed to assist with the establishment 
or implementation of the Water Quality Ordinance enforcement program. 

Commencing with the 1999/00 reporting period, the Permittees began to provide a 
summary of the enforcement actions that have been taken against offenders within their 
jurisdiction. This information includes the types and total numbers of the various 
enforcement actions that have been taken against the violators, the number of repeat 
violators and the incremental enforcement actions taken against them, and additional 
information regarding any prosecutions that are either currently underway of that have 
been settled. 

As provided for in the Enforcei;nent Consistency Guide, when selecting enforcement 
options, it is important that the Permittees ensure that violations of a similar nature are 
subjected to similar types of enforcement remedies. The Permittees have five types of 
remedies including educational letters, Notices of Noncompliance, Administrative 
Compliance Orders, Cease and Desist Orders and commencement of other civil or 
criminal enforcement action. 

The Enforcement Consistency Guide provides a framework to the Permittees for 
selecting the type of enforcem~nt that should be pursued. Some of the factors that 
influence this decision include the duration and significance of the violation of threat, the 
cooperativeness and willingness of the responsible party to remedy the conditions, 
whether the incident is isolated or re-occurring and whether the violation or threat will 
affect or harm human health or the environment. 

The Permittees reported a total of 397 enforcement actions during the 1999/00 reporting 
period (Table 2.3). This total constituted 231 educational letters, 72 administrative 
enforcement actions and 67 criminal enforcement actions. The criminal enforcement 
actions includes citations/fines as well as criminal charges being filed. 

Table 2.4 provides a summarization of the incremental enforcement actions taken by 
thirteen Permittees with respect to repeat violators as well as any ongoing prosecutions. 
A total of thirteen prosecutions were reported. Of these, four resulted in guilty pleas and 
subsequent fines, while the others are still pending . 
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2.5 Detection/Elimination of Illicit Connections 

An illicit connection to the storm drain system is an undocumented and/or unpermitted 
physical connection from a facility to the storm drain system. The First Term Permit 
required the Permittees to und~rtake programs to identify and eliminate illicit connections 
to the storm drain system. In response, the Permittees developed a facility inspection and 
documentation program to identify such connections (DAMP Appendix J). 

The Second Term Permit required the Permittees to certify the completion of the 
reconnaissance of the storm drain system by February 28, 1997, and, in instances where 
illicit connections are detected, a schedule be provided for their elimination. The 
Reconnaissance Survey Report of February, 1997, reported finding two illicit connections 
countywide and inspection of drainage facilities is now conducted as part of routine 
maintenance. 

Any illicit connection identified during routine inspections is investigated by the affected 
Permittee. Appropriate actions are then taken to approve undocumented connections by 
permit procedure and/or pursue removal of those connections that are determined to be 
illicit connections and not permissible. 

During the reporting period 1999/00, the Permittees reported finding 53 illicit 
connections to the storm drain ~ystem. Residential pool drains constituted the majority of 

• 

these connections. The illicit connections were either permitted, removed, plugged or are • 
still pending while the Permittees are working with the property owners to resolve the 
issue. (Table 2.5). 

• 
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T!lble 2.1 1999/00 Incident Investigation summary 

lnvestigatlve/Enforcam.ent Status Type of Incident 
Permittee 

County City Provides c~Provldes Notification Complaint Response Request Referral to Other Agency 
Provides Al I Some All 

Anaheim X 8 5 0 0 

Brea X 0 0 0 0 

Buena Park X 3 0 0 2 

Costa Mesa X 3 3 14 3 

Cypress X 0 9 0 0 

Dana Point X 10 38 0 0 

Fountain Valley X 16 16 3 0 

Fullerton X 0 14 0 0 

Garden Grove X 6 9 3 0 

Huntington Beach X 0 1 1 0 

Irvine X 0 0 9 0 

La Habra X 2 11 0 0 

La Palma X 0 0 0 0 

Laguna Beach X 2 4 3 0 

Laguna Hills X 0 0 0 0 

Laguna Niguel X 3 10 2 4 

Lake Forest X 0 0 0 0 

Los Alamitos X 0 0 0 2 

Mission Viejo X 1 19 0 0 

Newport Beach X 16 6 20 2 

orange X 1 6 6 0 

Placentia X 0 0 6 0 

San Clemente X 0 0 9 0 

San Juan caplstrano X 0 9 0 0 

Santa Ana X 0 16 45 22 

Seal Beach X 10 0 0 0 

Stanton X 0 0 0 0 

Tustin X 0 3 2 1 

Villa Park X No Report 

Westminster X 16 3 6 0 

Yorba Linda X 0 3 0 0 

County of Orange/OCFCD X 200 100 41 66 

Total 297 285 170 102 

Notfficatlon - An Incident that Is reported to the munldpally that does not reQLire 81"1 follow 14'.) such as an lnvesligaticn or an enforcemant letter. Tlis would indude 81"1 inddenls where 
the material did not enter the storm dniln system and was in the process of~ de-.114'.). 

Complaint - A minor Incident that Is reported to the municipally that~ an lnvestigaticn wlthn a fe,w days. Tlis would inckJde ~lnts where the discharge Is alleged to have ab"eady 
occurred but is not posing an immediate llreat to the storm dl"llin system. Examptes of this may indude: oil lealcing from velides parked en the street. past pool water discharge, 
past discharge from a residencelladtity. 

Responae Requeat - An incident that Is reported to the munldpally that reqo,ires an inlnediate lnvesligation,tesponse <1,e to the threatened reteaseAll1)8ct to the storm drain system. 

Referral to other agency- The Incident was referred to and handled by a city or COll'lly authorized inspector. 

Total Reported 

13 

0 

5 

23 

9 

48 

35 

14 

18 

2 

9 

13 

0 

9 

0 

19 

0 

2 

20 

44 

13 

6 

9 

9 

83 

10 

0 

6 

25 

3 

407 

854 
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Table 2.2 Materials Involved in Water Pollution Incidents 

Materials Involved in Water Pollution Incidents 

Inorganic Paint Petroleum Products Sewage Miscellaneous Unidentified 

Acids Dry Scrapings/Residuals Automotive Fluids Greywater/Sewage Animal Waste/Remains Liquid 

Bases Latex Crude Oil Odor Carpet Cleaning Washwater Material 

Chemicals Mixtures Degreasers Chemicals Residue 

Metals Oil Based Diesel Construction Runoff Solid 

Process 
Wastewater Gasoline Dye Did Not Observe 

Solutions/Wastewater 

Hydraulic Fluid Ethylene Glycol 

Jet Fuel Fire Supression Runoff 

Miscellaneous Food Process Wastewater 

Odor Grease 

Sheen Green Waste/Material 

Waste Oil/Mixture Miscellaneous 

Odor 

Pool Wastewater 

Process Wastewater 

Detergents/Washwater 

Trash/Debris 

Silt/Mud 

Surface/Groundwater 

• • • 
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lnvestloatlve/Enforcement status 

Permlttee 
County 

Provides All 

Anaheim 

Brea 

Buena Parti X 

Costa Mesa 

Cypress 

Dana Point 

Fountain Valley 

Fullerton 

Garden Grove 

Huntington Beach 

lrvlne 

La Habra 

La Palma X 

Laguna Beach 

Laguna HIiis X 

Laguna Nlgual 

Lake Forest X 

Los Alamltos 

Mission Viejo X 

Newport Beach 

Orange 

Placentia X 

San Clemente 

San Juan Capistrano 

Santa Ana X 

Saal Beach 

Stanton 

Tustin 

VlllaParti 

Westminster 

Yorba Linda 

County of Oranga/OCFCD X 

Total 

NON = Notice of Noncompliance 
ACO = Administrative Compliance Order 
COO = Cease and Desist Order 

City Provides 
Some 

City Provides All 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Table 2.3 FY 1999/00 .ment Summary 

Education 
Letter(EL) 

0 

0 

0 

3 

6 

38 

15 

14 

18 

0 

0 

10 

1 

2 

0 

11 

0 

1 

19 

4 

13 

5 

0 

2 

4 

0 

0 

2 

14 

0 

49 

231 

Administrative Enforcement 

NON 

5 

0 

0 

0 

0 

0 

15 

0 

1 

2 

6 

o· 
0 

1 

0 

1 

0 

1 

0 

3 

0 

0 

0 

0 

0 

0 

0 

3 

2 

0 

0 

40 

ACO coo 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

2 1 

0 13 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 16 

0 0 

0 0 

2 30 

Mis = Misdemeanor 
Inf = Infraction 

Tvi e of Enforcement 

Criminal Enforcement 

Mis Inf 

0 0 

0 0 

0 0 

2 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

1 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

1 0 

No Rennrt 

0 1 

0 0 

0 0 

4 1 

IOC = Issuance of Citation 

• 
other Total 

IOC 

0 0 5 

0 0 0 

0 0 0 

0 0 5 

0 3 9 

0 0 38 

0 0 30 

0 0 14 

0 9 28 

0 0 2 

0 0 10 

o· 0 23 

0 0 0 

0 6 9 

0 0 0 

0 0 12 

0 0 0 

0 0 2 

0 0 19 

62 0 69 

0 0 13 

0 0 5 

0 0 0 

0 0 2 

0 0 4 

0 10 10 

0 0 0 

0 0 6 

0 0 33 

0 0 0 

0 0 49 

62 28 397 
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Vlolator Type 

Business ---
Residence 

.. :::\:t:lii~li!L/::> 
Business 

r:·:}:{,/'.''::':'::•:•:······ 

Residence 

----
Business 
···;.:-················· 
:::::::=:::::::::::::::::::::::: 

Business 

l:r,,::r:·::,,·.·.···· 

Business 

Type of Enforcement Action 

EL INONIACOICDOI Mia I Inf I IOC I 0th 
er 

Table 2A 1999/00 Repeat Vlolato1'111Proucutlona Summary 

Deacrlptlon Pollutant of Concern 

Automotive Business Fuel li;ectlon chemicals 

Personal Residence OH Into stanndraln 

... ... :,::··,,:,,c,,::,,:,,,:,::::::::;:::..:::;:::::}(\/J::11j'ot 

Personal Residence Arlmal Feces 

Restaurant Grease 

:::.:,::::: :: :: ::: '<', :):Jf':{:::91Yiff 

Information on Vlolato111 Proaacuted 

Nature of Vlolatlon 

Fuel lrfeetion tes11ng outdoors 

Velicle repair In s1reet llegel 

Accu:nlAated feces clogging 
beckyard drain 

Grease overflow 

;:;J\:' tt ti•:•:!.'1Jlif,H!!~'1lit#I ~ii!!' •••••••::'?••:•• 

2 I Automotive Business I AutomoUll9 FUds I Dnllring Into storm system 

Resteuran1 Kitchen Grease I Draining 1nto storm system 

Statuaol 
Judgment/Settlement 

FOln:lsµlly 

Pending 

$369.32 

$1,751.54 

Business Cement Mndadunlr I Diesel Fuel I Spll Into Sllxmdraln I Pe!dng 

• 

-::Jj(}/)): 

Business 

im 
Residence --
Business 

:;trtt::::;:;:{ii&:::trt::::::f 
Business I 2 I 
f\(}t\t:f)@}:!:tf\?'}} 
Business I 3 I 3 

"T:r Business 

Residence 

\}ft..?{.: 
Business I 2 I 2 I I 2 

:;:,,·::/::::.::}:::::t:::: :t:r/r:: r:::::i:::,;:\t 

Business I 3 I I 

Residence 2 

EL • Education Lollor 
NON• Notice of Noocomplance 
ACO•AdrninhtnllMICon,,BancoOrdw 
COO • Cease and Desist Order 

I 

Mis • Msdemunor 
Inf• tnfraction 

Personal Residence 

Construction Business 

Shipyard 

Grain Business 

Personal Residence 

Personal Residence 

IOC • l1suanc1 of Cltllltlon 

~ML., 

Concrete IJl1ll"OPl'l"dsposal Guillyplea 

concrete Slurry I Discharge of con1am1nan1s to state 
waters I Pendng 

Wastewater I Discharge of contamlnan1s to state 
waters I Pendng 

Sewage I 
Discharge of sewage to storm 

I drain 
Pe!dng 

Diesel Fuel I Discharge of con1amlnan1s to state 
waters I Pending 

Diesel Fuel I Discharge of contaminan1s to state 
waters I Pendng 

• 

,Nature of 
Jud_11_ment/Set1lamant 

Flned$700 

i Pending 

City relmlused for cleanup 
cost 

City relmbtned for cleanup ....... 
·; •• •.;•c,:c~ 

Monitor 

Monitor 

S1360flne 

Pending 

Pending 

Pending 

Pending 

Pending 

• 
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Table 2.51999-2000 Detection and Elimination of Illicit Connections to Storm Drain Systems 

1999-2000 

Permlttee # Illicit Corinectlons Found Type of Connection Resulting Action 

• Residential connections to 
Anaheim 10 surface drains, clogged All pipes removed 

sewers 

Brea 0 

Buena Park 0 

Costa Mesa 0 

Cypress 0 

Dana Point 0 

Fountain Valley 0 

Fullerton 0 

Garden Grove 0 

Huntington Beach 0 

Irvine 0 

La Habra 1 Pool Drain 1 permit 

La Palma Not Reported 

Laguna Beach 1 
Restaurant Floor Drain to City working with property owner 

OCFCD Channel to resolve issue 

Laguna HIiis 0 

• Laguna Niguel 0 

Lake Forest 0 

Los Alamitos 0 

Mission Viejo 0 

Newport Beach 0 

Orange 7 Pool Drains, Misc. business 
All pipes plugged/removed 

connections 

Placentia 0 

San Clemente 0 

San Juan Capistrano 0 

Santa Ana 0 

Seal Beach 0 

Stanton 0 

Tustin 0 

Villa Park Not Reported 

Westminster 0 

Yorba Linda 0 

• County of Orange/OCFCD* 34 
1 permit, 2 plugged/removed, 31 

pending 

Total 53 

• 1999 (25) and 2000 (9) figures for the County of Orange represent calender year totals. 
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Figure 2.1 

Water Pollution Incidents 
Notification Sources (1999-2000) 

I.I Public 
22% 

DOther 
3% 

8Districts 
3% 

C!County 
16% 

Total of 407 Incidents 

• 

0State 
14% 

EJCities 
42% 

• 
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• Figul.2 

Water Pollution Incidents 
Types of Materials (1999-2000) 

Total of 407 Incidents 

II Sewage 

D Petroleum products 
18% 

BPaint 
5% 

26% -----
121 Unidentified substance 

3% 

ll!iJ Inorganic 
0.5% 

C!!I Miscellaneous waste 
48% 
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3.0 STATUS OF BMP IMPLEMENTATION 

3.1 Introduction 

This Section details the Permittees' programs to implement Best Management Practices 
(BMPs) as part of routine public agency activities (DAMP Section 5.0), in the 
construction and post construction phases of new development (DAMP Section 7.0 and 
8.0) and the participation in several water quality planning initiatives. 

The Second Term Permits added a requirement for BMP implementation related to the 
operation of municipal facilities through an environmental performance evaluation and 
reporting program. This program is now in its third year of implementation and is 
discussed in Section 3.2.6. 

3.2 Public Agency Activities (DAMP Section 5.0) 

All of the Permittees routinely conduct preventive maintenance activities that are widely 
recognized as effective BMPs for pollutant control. These activities include litter 
control, solid waste collection/recycling, drainage facility maintenance, catch basin 
stenciling, street sweeping, hazardous materials management/environmental performance 
reporting, household hazardous waste collection, emergency spill response and fertilizer 
and pesticide management. 

The Second Term Permit requires an annual evaluation of these activities and, where 
appropriate, improvements or new practices implemented to further reduce the amount of 
pollutants discharged into the storm drain system. An important component of this 
ev~luation process is the documentation and collection of data related to these selected 
activities. 

3.2.1 Litter Control 

Litter control is an important element in the diversion of trash and other materials from 
the storm drain system. Although most Permittees historically viewed litter control as a 
public service program (i.e., preventing visual blight, etc.), rather than as a pollution 
control problem, they now consider it equally important as a visual indicator of water 
quality. All Permittees now have the legal authority to control littering in public areas 
either through the Water Quality Ordinance or existing municipal code sections. 

Other DAMP-recognized elements oflitter control include provision of trash receptacles 
and special clean-up events (Tible 3.1). During the 1999/00 reporting period, twenty
eight Permittees reported that trash receptacles are maintained in public areas. Other 
initiatives included the allocation of staff to litter and debris control, arrangements to 
facilitate the disposal of large waste items by residents, and organized 
community/neighborhood clean-ups . 
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Garden Grove, for example, coordinated volunteer groups to clean litter twice monthly . 
Another example was the organization of Neighborhood Enhancement Programs by the 
City of Orange, wherein each year specifically targeted community areas clean-up litter. 
Several other cities reported organizing, or participating in, initiatives related to litter 
control such as "Beach Clean-Up Day", "Volunteer Connection Day", "Earth Day 
Clean-Up," "Coastal Clean-Up Day, 11 and "Pride Days. 11 

Every year the California Coastal Commission sponsors a Coastal Clea_nup Day to help 
cleanup the trash and debris that accumulates along the coastline, fouling the--beaches and 
tidal zone (Table 3.2). During the first cleanup day in Orange County in 1996, 4,649 
volunteers collected 38,906 pounds of trash and 3,914 pounds ofrecyclables (9.2 
pounds/person). In 1999, 4,382 volunteers joined in and collected 65,900 pounds of 
trash and 8,841 pounds of recyclables (17 pounds/person). 

The top five items collected during the 1999 event were 14,587 cigarette butts; 9,650 
foamed plastic pieces; 5,621 plastic food bags/wrappers; 5,288 paper pieces and 4,630 
plastic pieces; which corresponded closely with the results from the debris 
characterization study conducted within the Newport Watershed (Section 3.9.1). 

3.2.2 Solid Waste Collection/,Recycling 

The Permittees have solid waste collection programs for public, residential, commercial 

• 

and industrial areas. The Permittees recognize that the public must be encouraged to • 
properly dispose of their trash and educated that the storm drain is not a waste receptacle. · 
The Permittees conduct public education outreach through a variety of methods including 
community newsletters, radio and television public service announcements, brochures 
and utility bill inserts. 

In 1994, the Permittees reported recycling information that they were separately required 
to collate under the requiremen,ts of AB 939 Since the AB 939 reporting requirements 
have changed, the Permittees no longer provide this information. 

In the 1999/00 reporting period, thirty of the Permittees reported the collection of 
approximately 3.4 million tons of solid waste (Table 3.3). In addition, the Permittees 
reported on the types of solid waste and recycling education materials made available to 
the public and the frequency with which they were distributed or broadcast (Table 3.4). 

Twenty four Permittees indicated that they distributed community newsletters, while 
seventeen Permittees reported the distribution of utility bill inserts containing information 
regarding recycling and/or proper waste disposal at least annually. In 1999/2000 eleven 
Permittees reported that they broadcast public service announcements via radio and/or 
television. Moreover, Cypress, Mission Viejo, Placentia, and San Clemente all reported 
the inclusion of information about recycling and waste disposal on their city web sites . 
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Another example is Tustin which reported the continuance of an ad hoc committee, 
"Tustin Pride", that organizes events such as their Christmas Tree recycling program. 
Anaheim reported contracting with a private communications firm for public relations 
services to promote "Recycle Anaheim." 

Examples of recycling public education materials are included in Appendix 3.1. 
Reflected in the program materials is that fact that many jurisdictions have combined the 
recycling, litter control and hazardous materials disposal messages. 

3.2.3 Drainage Facility Maintenance 

Maintenance 

During the First and Second Term Permit periods, the Permittees developed and 
implemented drainage facility inspection and maintenance procedures and created 
inspection logsheets in order to document the total volume of material removed from 
their facilities and the percentages of each type of material. Through their routine 
inspections, the Permittees also notify the appropriate Authorized Inspectors of any 
evidence of chemical contamination or suspected illegal discharges. 

The Permittees inspect the drainage system within their jurisdictions on a regular basis 
and clean out accumulated debris on an as-needed basis. Removal of accumulated debris 
and sediment is carried out either manually or by mechanical methods using flushing in 
emergency situations only. 

In the 1999/00 reporting period, twenty nine Permittees reported the removal of 15,381 
cubic yards and 24,324 tons of material from approximately 220 miles of storm drains 
and 22,022 drain inlets (Table 3.5). 

Debris characterization varied significantly between jurisdictions but averaged 43% soil, 
38% vegetation, 9% paper, 4% plastic, and 5%. 

Drainage Facility Changes 

The NPDES permit requires that the Permittees provide information regarding any 
significant changes to the storm drain systems, outfalls, detention or retention basins, 
dams or other controls, including map updates of the storm drain system. During 
1999/2000 the Permittees reported approximately seventy changes to their municipal 
storm drain systems (Table 3.6). 
The Permittees also reported that they provide the Principal Permittee with drainage 
facility map updates on a continual basis. Updated hard and electronic copies of the 
countywide drainage maps will be provided to the Regional Boards in early 2001. 
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Low Flow Diversions 

The Permittees have implemented a limited number of drainage system diversions to the 
sanitary sewer system at several coastal locations. Diversion projects take low flow flood 
control channel water and divert them to sanitary sewer or ocean outfall to avoid direct 
discharge to recreational and other use areas. 

Talbert/Lower Santa Ana River Watershed 

Elevated bacteria indicator levels in the surfzone off Huntington State Beach in 1999 
were attributed, in part, to the storm drain system of the Talbert/Lower Santa Ana River 
Watershed (see Section 3.8.2). As part of an early action plan, all storm drain and pump 
station discharges in this watershed have been temporarily diverted during the summer 
months. 

As an added measure to preven,t bacteria in the Santa Ana River from impacting 
Huntington State Beach, low flow runoff from the lower Santa Ana River Watershed was 
diverted to the sanitary sewer at four locations. These locations are: the Santa Ana River 
just upstream of Talbert; the Greenville Banning Channel upstream of Hamilton; and two 
Huntington Beach pump stations at Hamilton and Meredith. 

Newport Bay Watershed 

• 

Elevated bacteria indicator levels in the Back Bay/Newport Dunes resort area also lead to .: 
the diversion of the Back Bay drain during the summer months when the resort area has a 
high number of people who utilize the area. 

Aliso Creek Watershed 

The lower mile of Aliso Creek has been listed as impaired for the presence of elevated 
levels of fecal coliform (see also Section 3.8.3). Pursuant to a 2050) grant the Principal 
Permittee initiated a water quality planning study. One of the results of the study was the 
identification of elevated fecal coliform levels at a number.of points along Aliso Creek 
and in its tributaries. One storm drain (identified as J03P02) exhibiting elevated fecal 
coliform levels was issued a Clean Up Abatement Order in December 1999 by the San 
Diego Board. As an early action, the flows from J03P02 have been temporarily diverted 
during the summer months to the sanitary sewer by the City of Laguna Niguel. 

As a further watershed step, the Principal Permittee and the Aliso Water Management 
Agency installed, operated and maintained a diversion project to remove summer flows 
in Aliso Creek from an area immediately upstream of Aliso Beach. This diversion project 
utilizes a summer-season-only sand berm to allow pumping of creek water to an adjacent 
ocean outfall line. 
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The city of Laguna Beach insta,lled their first diversion in 1987. Since that time they have 
installed five additional diversions and plan to install fourteen more by the year 2007. 
Currently the diversions cover 960 urban acres, 38% of the 2,500 total urban acres in 
Laguna Beach. By the year 2007 the diversions will cover 2,130 (85%) of the 2,500 total 
urban acres in Laguna Beach. 

Dana Point Coastal Storm Drains 

The City of Dana Point, working with the South Coast Water District, designed and 
constructed their first Urban Low Flow Diversion Project in the spring of 2000. This 
project constructed low flow interceptor basins upstream of the new peak flow catch 
basins constructed by the city. Observation of the diversion system over the summer 
season indicated that the grates are effectively intercepting irrigation water and other low 
flow constituents. Catch basin filters in the new peak flow basins immediately 
downstream are intercepting large floating trash and other macro pollutants. 

3.2.4 Catch Basin Stenciling 

The goal of the stenciling program is to label and subsequently maintain labels on 
stormdrain catch basins throughout Orange County. Initially the label was comprised of 
"No Dt1mping - Drains To Ocean" written in 3" black letters on either the top of the curb 
or the curb face adjacent to the inlet. 

This format was later revised to 3" blue letters on a white background. Each Permittee, 
however, may implement its own version of the catchbasin stenciling program including 
variations on the phrase or the method of labeling such as the use of hot/tape decals or 
thermoplastic plaques. 

In the 1999/00 reporting period the Permittees reported that over 33, 300 catch basins 
(98%) of the total inventory of over 34,000 drain inlets have been stenciled at least once. 
The number of Permittees who have stenciled 100% of their catch basins at least once has 
increased from twenty to twenty eight. Nineteen Permittees reported re-stenciling over 
12,000 catch basins (over one third) during 1999/2000 (Table 3.7). 

Most Permittees use the recommended stencil: "No Dumping - Drains To Ocean". There 
are, however, a few variations. Newport Beach uses "Drains to Ocean" or "Drains to 
Bay" depending on the storm drain's receiving water, Irvine uses "No Dumping Waste -
Drains To Ocean", and Laguna Beach designed its own logo to accompany the phrase: 
"Keep It Clean - Drains To Ocean". Seal Beach and Placentia both use "No Dumping", 
with Placentia including the corresponding municipal code (P.M.C. Section 16.08.040). 

All but four of the Permittees used spray paint to stencil their inlets, with nine using 
either blue or black paint on a white background instead of only black with no 
background color. Alternative application methods included hot tape/decals (Irvine, 
Orange), thermo-plastic (Brea), and adhesive plaques (Laguna Beach and Orange). 
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Several Permittees, including Brea, Buena Park, La Habra, and Orange reported positive 
public reaction to the stenciling programs. Still others noted an apparent decrease in the 
amount of litter in the catch basins since the initiation of stenciling programs. 

The use of volunteer resources was reported by a number of Permittees; in 1999/00 over 
4,700 catch basins were stenciled by volunteer groups. Fullerton, San Clemente, and 
Lake Forest all utilized Boy/Eagle Scouts, while Costa Mesa, Irvine, La Habra, and San 
Clemente reported stenciling assistance from Jhe Orange County Conservation Corps. 

3.2.5 Street Sweeping 

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

During the Second Term Permit period, the Principal Permittee recommended that the 
Permittees apply a standard of pollutant control removal effectiveness in the purchase of 
new street sweeper equipment. This recommendation was based upon a preponderance 
of research literature suggesting that regenerative air sweepers are superior in 
performance to vacuum and mechanical brush. The research is not, however, 
unequivocal. 

In the 1999/00 reporting period, thirty Permittees reported using a fleet of street sweepers 
consisting of at· least 3 7 mechanical broom, 71 vacuum and 7 regenerative air sweepers. 
It is expected that, over the ne,qt permit period, these numbers will continue to change as 
Permittees replace older equipment. The Permittees also reported removing over 411,000 
tons and 111,400 cubic yards of material with the sweepers. 

Monthly sweeping of residential, commercial, and industrial public street areas was the 
minimum reported sweeping frequency with the Principal Permittee commencing 
monthly residential street sweeping in the 2000/01 reporting period. Approximately half 
of the Permittees reported conducting weekly sweeping in industrial and commercial 
areas, with seventeen conducting weekly sweeping in residential areas. Six Permittees 
reported a sweeping frequency of twice weekly or greater for at least one of the three 
designated areas. Laguna Beach, Newport Beach, and Santa Ana all reported daily 
sweeping in some commercial areas (Table 3.8). 

• 

• 

Twenty three Permittees reported the use of parking restrictions to improve street 
sweeping effectiveness. All reporting Permittees noted visual inspection of streets to 
verify street sweeper effectiveness, with twenty Permittees indicating that their street 
sweeping equipment is monitored at least weekly for adherence to manufacturer's 
specifications for optimal performance. In addition, several Permittees noted that they 
actively encourage citizen comment on their street sweeping programs and will repeat the • 
sweeping of an area when a cm;nplaint is received. 
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3.2.6 Hazardous Materials Management/Environmental Performance Reporting 

Prior to 1997, the Permittees annually reviewed their hazardous materials management 
practices. Specific information was submitted in the annual reports regarding product 
substitution, structural modific~tions to storage areas, elimination of hazardous waste 
streams, installation of a clarifier for site drainage, the use of off-site facilities for vehicle 
cleaning, employee training, and site audits. The improvements included major structural 
changes in the waste storage facilities and the replacement of hazardous materials with 
non-hazardous substitutes. 

The Second Term Permit required the Permittees to prepare an Environmental 
Performance Reporting Progra,;n and include in subsequent Annual Reports a discussion 
of the actions taken by the Permittees to eliminate pollutant discharges at public agency 
facilities. This program was implemented in 1997 and was applied to municipal facilities 
whose operations include hazardous materials storage, waste storage, and/or vehicle and 
equipment maintenance. 

Permittee facility operators were required to: 

1. Determine which operations are the most significant contributors to stormwater 
pollution~ and then to 

2. Identify significant issues at each facility and develop and implement action plans to 
control the discharge of pollutants . 

The program is iterative, involving an annual evaluation of municipal facility 
environmental performance and the implementation of corrective actions until all 
identified significant issues are addressed. The action plans that have been developed by 
the Permittees to address the significant issues have demonstrated a commitment by the 
Permittees to implement both structural and non-structural controls. Table 3.9 
summarizes the number of significant issues and action plans that have been identified 
and corrected over the past four years in addition to those made in the old program. 

Since the inception of the program the Permittees have been committed to reducing the 
pollutants from their fixed facilities. This is evidenced by the 94 municipal facilities and 
244 significant issues identified during the first year of the program decreasing to 17 
facilities and 47 significant issues by the end of the 1999/00 reporting period. 

The initial compilation of the significant issues and action plans identified at each facility 
were provided in the 1996/97 report. In that initial report Dana Point, Laguna Hills, 
Laguna Niguel, Lake Forest, Mission Viejo, San Clemente and San Juan Capistrano 
reported no significant issues for any of their facilities, primarily due to the fact that they 
are either smaller jurisdictions or they contract out the majority of their municipal 
activities . 
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In 1997/98 the Permittees completed 158 (65%) of the 244 significant issues action plans 
identified in the 1996/97 report. Ten new significant issues were identified during this 
reporting period bringing the total number of outstanding issues to 96. At the end of 
1997/98 the number of facilities with significant issues had decreased to 58, and thirteen 
Permittees (compared to seven at the end of the previous year) were able to report no 
significant issues at any of their facilities. 

In · 1998/99 the Perinittees· co°'pleted 25 (26% )-of the 96 remaining significant issues 
action plans identified in the 1997 /98 report. Three new significant issues were identified 
during this reporting period bringing the total number of outstanding issues to 74 from 51 
facilities. 

In 1999/2000 24 Permittee facilities completed 29 (39%) of the 74 remaining significant 
issues action plans identified in the 1998/99 report. Two new significant issues were 
identified during this reporting period bringing the total number of outstanding issues to 
4 7 from 17 facilities. At the end of 1999/2000, seventeen Permittees were able to report 
the completion of all outstanding significant issues. 

Some examples of action plans completed during the last reporting period include the 
City of Anaheim which relocated vehicle washing areas at ten of its Fire Stations, and the 
City of Garden Grove which reported hazardous material storage training for employees 
at eight of its facilities. Of the 50 action plans completed during 1999/00, twenty four 

• 

(48%) involved the implementation of structural controls such as the construction of • 
berms to contain runoff, while 26 action plans (52%) required the implementation of non-
structural controls, for example, employee training or the relocation of wash areas (Table 
3.10). 

Of the 41 action plans that still need to be completed, the majority (83%) require the 
implementation of structural controls. For example, the city of Cypress is in the process 
of constructing berms and installing a storage area roof at its Corporation Yard facility, 
while La Habra is re-budgeting for the installation of a clarifier at its Public Works Yard. 
New end dates have been prov~ded for instances in which the implementation of the 
control will extend beyond the previous end date provided. 

The completed Significant Issues Action Plans forms are included in Appendix 3.2. 
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3.2.7 Household Hazardous Waste Collection 

Collection Centers 

Orange County has an effective household hazardous waste collection program 
administered by the Integrated Waste Management Department (IWMD). The program 
comprises four sites (Anaheim, Huntington Beach, San Juan Capistrano, and Irvine) that 
operate 5 days per week for a total of259 days per center (excluding partial or full day 
closures due to rainy weather). 

During the 1999/00 reporting period the Permittees reported that through their trash 
collection services and various public education initiatives residents are directed to use 
these IWMD facilities for disposal of their household hazardous waste. 

Table 3.11 includes the quantities of the various types of household hazardous waste 
dropped off by County residents at the four IWMD collection centers. A total of 
2,896,967 pounds of household hazardous waste was collected in 1999/2000. 

Household Hazardous Waste Events 

In 1999/00, seven Permittees reported separate household hazardous waste collection 
efforts which brought in an additional 190,905 pounds of waste. This figure excludes 
materials collected by Laguna Beach-since totals for its new aoor-to-door collection 
program are unavailable. These efforts included three waste oil collection initiatives 
(Costa Mesa, Garden Grove, and Orange) and four programs involving household 
hazardous waste collection days (Laguna Beach, Lake Forest, Mission Viejo, and 
Placentia) (Table 3.12 & 3.13). 

Oil Recycling 

All Permittees and the County's Health Care Agency currently implement used oil 
recycling programs. These programs involve comprehensive public outreach including 
television and newspaper advertising, displays at community events, and the distribution, 
at no cost to residents, of used oil containers. In addition, some Permittees also conduct 
household hazardous round-ups or drop off events for their residents. 

The public outreach efforts associated with the used oil recycling programs are 
comprehensive as is reflected in the public education materials that have been developed 
and distributed (Appendix 3.1). Several Permittees also reported advertising the 
locations of used oil collection centers as well as participating in various used oil 
recycling programs and/or grants. 

In 1999/00, the Permittees upd41,ted and distributed the used oil collection brochures for 
North, Central and South Orange County. The brochure provides information regarding 
locations within each city that will accept water motor oil and information regarding the 
proper disposal of oil filters. In 1999/00 20 Permittees reported that they received a Used 
Oil Recycling grant ( compared to 17 in 1998/99). 
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3.2.8 Emergency Spill Response 

The Orange County Hazardous Materials Area Plan or a city equivalent has been adopted 
by most of the Permittees. This Plan is a set of planned responses to hazardous materials 
emergencies, addressing chain-of-command, public agency participation and allocation of 
authority. 

- --~~-

The Permittees have all enacted the authority to control releases t6 the storm drain system 
through a common Water Quality Ordinance. The Permittees have formerly designated 
the Authorized Inspectors according to the Enforcement Consistency Guide (Table 3.14 
- 3.16). The Permittees will continue to have responsibility for water pollution 
enforcement within their jurisdiction unless that authority has been designated to the 
Orange County Flood Control District (see also Section 2.3 and 2.4). 

3.2.9 Fertilizer and Pesticide Management 

Careful fertilizer application and management is the most effective means of controlling 
nutrient loss from landscaped a,reas. Similarly, careful pesticide management addresses 
both acute toxicity and chronic exposure concerns associated with all insecticides, 
rodenticides and herbicides. 

During the First Term Permit period, the "Management Guidelines for Use of Fertilizers 
and Pesticides," (DAMP Appendix F) were developed to provide guidelines for 
application methods for fertilizers and pesticides, surface runoff minimization, accident 
mitigation and Integrated Pest Management. These guidelines were subsequently 
implemented by the Permittees following training. 

Fertilizer Management 

In 1999/00, at least 1,884,000 pounds of fertilizers were applied to a reported total of 
5,837 acres of public land in Orange County (Table 3.17). Table 3.18 provides 
information on the number and types of fertilizers used by the Permittees in 1999/00. 

Nineteen Permittees reported consulting a qualified fertilizer specialist within the past 
year regarding application rates, application timing, storage and/or handling of fertilizers, 
while fourteen Permittees reported that, during 1999/00, soil testing was conducted to 
determine compatibility with the fertilizers being used. It should be noted that some of 
the Permittees may have consulted a specialist in prior years. 

Seventeen Permittees reported using organic or slow release fertilizers to a greater extent 
than the year before. No spills of fertilizers were reported. 
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• Pesticide Management 

The Permittees reported individually applying 318 pesticides, 45 of which were Category 
I or restricted, to 12,310 acres of public land in 1999/00. Similar figures were reported in 
1998/99 when Permittees rep01ited applying 325 pesticides, 48 of which were Category I 
or restricted, to a reported 12,310 acres of public land (Tables 3.19 & 3.20). At least 
33,000 pounds and 11,000 gallons of pesticides were applied by Permittees in the last 
year. These figures, however, represent low-range estimates since not all Permittees 
reported their figures in total pounds or gallons while some did not provide quantities. 

In 1999/00 six permittees reported that soil testing was conducted at some point during 
the past two years for compatibility with the pesticides being used (Table 3.21). It should 
be noted that some Permittees may have conducted soil testing in prior years. 

Twenty Permittees reported requiring that all pest control personnel (applicators) obtain a 
Qualified Applicators License (QAL) from the State. It should be noted that at the 
minimum, all Permittees require either a QAL or equivalent County training for pesticide 
applicator personnel. 

Twenty eight Permittees reported conducting inspections of the pesticide application 
equipment and contractor or in-house pest control crews during the last year. These 
inspections were typically conducted on a routine basis. 

• Twenty eight Permittees reported having the appropriate measures implemented for the 
application, storage, disposal and/or transportation of pesticides. Although no spills of 
pesticides were reported, 27 Permittees reported implementing an accident mitigation 
plan in case of a spill. 

• 

Integrated Pest Management (IPMl 

Twenty four Permittees reported implementing 1PM techniques as recommended in the 
Management Guidelines for Fertilizer and Pesticides (Table 3.22 & 3.23). 

Specific alternatives to the use of chemical pesticides included mechanical or manual 
weeding (17 Permittees), mulching (9 Permittees), water management/drip irrigation (1 
Permittee ), the use of disease resistant plants (two Permittees ), the use of biological 
controls (9 Permittee~) and basic agronomic practices. Overall, nine Permittees reported a 
5-50% decrease in the use of pesticides after implementing 1PM techniques. 

Costa Mesa, Seal Beach, Laguna Hills, and Anaheim reported the largest decreases in 
pesticide usage (50%, 20°/c,, 12%, and 12%, respectively). Examples ofIPM techniques 
included the utilization of predatory wasps for controlling giant whiteflies (Costa Mesa 
and Santa Ana), water pressure for controlling aphids and whiteflies (Santa Ana), and the 
use of parraffinitic oil to control whiteflies (Tustin). Seal Beach, Anaheim, and Laguna 
Hills achieved their reductions through mechanical controls and mulching . 
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Table 3.23 summarizes the total acreage and quantity of fertilizers and pesticides applied 
by the Permittees within their jurisdiction. It also summarizes the number of Permittees 
applying integrated pest management techniques and the corresponding reduction in the 
amount of pesticides applied. 

3.3 Public Information (DAMP Section 6.0) 

The primary goal of the public-education program i~ to infor_m the community about the 
origins and causes of stormwater pollution and to constructively involve the public, 
municipalities, businesses, industries and the development community in the NPDES 
Stormwater Program's objective of controlling pollutants at their source (ie: pollution 
prevention). Achievement of this goal involves the development of materials to explain 
the nature of urban stormwater pollution and its effect on water quality and to identify 
and promote behavioral chang~s that will contribute to controlling pollutants at the 
source. The educational materials developed and distributed by the Permittees are 
included in Appendix 3.2. 

3.3.1 Countywide Efforts 

During the First and Second Term Permit periods the Principal Permittee, took the lead in 
developing a regional awareness program and provided the Permittees with copies of 
educational materials for distribution to the public. The public education program 

• 

consisted of public, business and household hazardous waste elements. The Permittees • 
were encouraged, but not required, to enhance the information provided with educational 
efforts more specific to local issues of importance related to water quality. 

During the Second Term Permit period, specific public educational efforts included the 
creation and distribution of additional public educational materials and BMP guidelines 
for those potentially polluting activities not otherwise regulated, establishing and 
advertising a 24 hour water pollution problem reporting hotline, participating in 
community outreach events, p~icipating in joint outreach programs, workshops and 
seminars. The specific efforts are listed below: 

• Distributing copies of the color brochure "The Ocean Begins at Your Front Door": 
Commencing in July 1999 the County began track the distributed public education 
materials. From July 1999 through June 2000 10,968 copies of this brochure had 
been distributed; 

• Creating and distributing a new brochure in 1998-99, "Do You Know Where the 
Water In Your Storm Drain Goes?" From July 1999 through June 2000, 10,299 of 
these brochures had been distributed; 

• Updating and distributing North, Central and South Orange County Waste Oil 
Collection Center brochures in 1998-99 (Section 3 .2. 7); 
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• Procedures began to be developed for certain potentially polluting activities not 
otherwise regulated (Appendix 3.3). Efforts included: 
• Creating and distributing Auto Service Center Pressure Washing guidelines to 

approximately 200 large automotive service centers in 1997-98; 
• Creating and distributing Pool Maintenance Discharges guidelines in 1998-99; 
• Updating and distributing the-Mobile betailtng Brochure in 1999-00; , 
• Distributing· Auto Service Center Pressure Washing Guidelines to approximately; 

· 2,000 small to medium automotive service centers in 1999-00; and 
• Creating and distributing Restaurant Cleaning Operations guidelines in 1999-00. 

• Providing a Principal Permittee 24-hr telephone line for inquiries about stormwater 
and public education material; 

• In an effort to encourage the public to report illegal dumping, creating and 
distributing magnets and bookmarks that utilize graphics from the "Do You Know 
Where the Water In Your Storm Drain Goes?"·brochure to the general public, 
interested groups, the Coun,ty's libraries and the Permittees. From July 1999 through 
June 2000, 2,792 of these magnets, as well as 1,128 bookmarks were distributed; 

• Distributing appropriate educational materials with enforcement letters sent out as a 
result of a water pollution complaint. 

-~--~---~-
-· --Providing the video,."Tlie-Ocean Begi~s At Your Front Door~' for broadcast by 

. Huntington Beach Television; 

• Participating in public information activities including community outreach events 
such as the Orange County Fair, the Children's Drinking Water Festival, National 
Pollution Prevention Week, Beach and Watershed Cleanup Days; 

• In 2000-01 the Principal Permittee, County of Orange/HCA, County of 
Orange/IWMD and Orange County Sanitation participated in a coordinated 
"Environmental Partners" public education effort aimed at educating the public about 
the proper disposal of wastes. This effort merged several similar messages about 
proper waste disposal; 

• Principal Permittee staff participated as presenters at workshops and seminars 
addressing stormwater management issues; 

• The initiation of a volunteer monitoring program (Section 3.3.2); 

• Principal Permittee staff participated in the State Stormwater Quality Task Force: 
Public Information and Participation Committee (PIPP). The exchange of material 
has served to augment current information currently provided to new development 
and industries including participation in the 1-800-CLEANUP phone line and web 
site; 
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• Participation in the LA Times in Education Program in 1999-00. This environmental • 
study unit, which was distributed to approximately 180 schools, included newspaper-
based lessons, classroom explorations and the opportunity for students and their 
families to participate in a survey to help Orange County understand how pesticides 
move through our watersheds; 

• Parti_cipation in the Upper Newport Bay Cleanup Day; 

• Participation in the America.n Oceans Campaign stormwater resources web page at 
www.americanoceans.org/runoffi'epa. htm~ and 

• Participation in two water quality/urban runoff issues workshops for both North and 
South Orange County and Watershed 202 presentations which were implemented as a 
first-contact offering on how the County is responding to problems in our watersheds. 
The presentation covers such topics as water quality, habitat protection and stream 
stability issues with examples of short, medium and long-term solutions. 

In addition to all of the public education efforts undertaken as listed above, in late 1999, 
the Permittees developed a comprehensive long-term NPDES public and business 
education strategy (subsequently referred to as the Public Education Program) in order to 
effectively educate the public a,nd targeted business groups about the effects of 
stormwater pollution and encourage their participation in the protection of surface waters 
(DAMP Section 6.0). The Public Education Program includes a comprehensive planning • 
approach and "tool box" of implementable educational elements based upon the desired 
direction of the program (Appendix 3.4). 

Other County agencies also provide information to the public that aids in controlling 
stormwater pollution. The County of Orange/HCA manages the county's used oil 
program that encourages the recycling of used motor oil and filters. The program assists 
the NPDES Stormwater Program by eliminating the number of incidents of people 
dumping used oil down the storm drain system. The County of Orange/IWMD manages 
the household hazardous waste program. The agency utilizes a variety of educational 
materials to recommend alternatives to hazardous products as well as proper disposal of 
household hazardous waste. 

3. 3. 2 Local Efforts 

In 1999/00 all Permittees made the countywide educational materials available to their 
residents at public facilities suQh as city halls, libraries, fire stations, etc. 

In addition many Permittees developed and distributed their own materials to the general 
public. In 1999/00, twenty six Permittees reported enhancing local materials and/or 
conducting their own initiatives. For example, Laguna Hills reported the development 
and distribution of public education literature expanding upon the County's "The Ocean 
Begins at Your Front Door" brochure, while Santa Ana produced waste disposal and 
recycling information in Engli~h, Spanish, and Vietnamese. 
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Fountain Valley also reported the incorporation of waste reduction and litter control 
slides before movies at the local theaters. Five Permittees reported that they display 
information regarding storm drains, water quality, and/or recycling on their city websites. 

The education materials separately prepared by the Permittees are summarized in Table 
3.24. Examples of these materials are included in Appendix 3.2. 

3.3.3 Volunteer Monitoring 

During the Second Term Permit period, the Principal Permittee continued its previously 
initiated volunteer monitoring program. Several students/interns, one under the direction 
of Dr. Prem Saint of the California State University at Fullerton, were instrumental in: 

• Gathering and analyzing trash/debris and sedimentation data; 
• Quantifying and characterizing the types of trash/debris that were collected a debris 

boom during storm flows; 
• Maintenance of the field equipment and scientific instruments they used; and 
• Preparation of statistical reporting spreadsheets~ 

3.4 New Development (D~ Section 7.0) 

3.4.1 Requirements 

In 1993, the New Development/Construction Task Force comprising representatives from 
the Principal Permittee, Building Industry-Association (BIA), Association of General 
Contractors (AGC) and Civil Engineers &'Land Surveyors of California (CELSOC), 
completed a report that provides the basis for requiring the incorporation of structural and 
non-structural Best Management Practices (BMPs) into new development and significant 
redevelopment. The report, entitled "Best Management Practices For New Developmem 
Including Nonresidential Construction Projects (1-5 acres)" (DAMP Section 7.0 and 
Appendix G), involved additional contributions on specific BMPs from the Western 
States Petroleum Association (WSPA), Food Sanitation Advisory Council (FSAC), and 
Orange County's sanitary districts. 

In 1997 the Permittees certified that they were implementing Appendix G. Since that 
time, the Permittees and development industry have gained considerable experience in 
implementing over a thousand Water Quality Management Plans (WQMPs) countywide. 
Tables I and 2 of Appendix G provide an outline of standard practice site specific 
structural and non-structural BMPs for special developments such as residential, 
industrial, retail/office centers, restaurants, warehouses/grocery, fuel dispensing areas and 
vehicle repair/maintenance facilities . 
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3.4.2 Educational Outreach On New Development Requirements 

The Principal Permittee provided training to other Permittee planning staffs to facilitate 
uniform countywide implementation of the requirements of Appendix G. In December 
1993, the report was the subject of a workshop for Permittee planning staff held at 
Santiago Oaks Regional Park. This training has since been complimented by individual 
presentations, conducted by Principal Permittee staff, to Permittee development 
processing staff · 

The Permittees continue to provide educational brochures and Appendix G with its 
attachments to assist developers and contractors with the NPDES program. During 
1999/00 approximately 1200 of the public education brochures were directly requested 
and distributed by developers within Orange County. 

In addition, several Permittees reported working closely with developers and contractors 
in an effort to educate them about stormwater BMPs and various other water 
quality/runoff issues (Table 3.l4). For instance, San Juan Capistrano provided samples 
of BMPs for new developments to all developers and their engineers upon the initial 
submission of applications, while the city of Tustin sent training opportunity notices to 
developers and provided them a model set of plans to illustrate the BMPs required. 

Additionally, the city oflrvine hosted a number of workshops addressing the topic of 
watershed BMPs. Topics included: "Water Quality Ordinance and Enforcement 
Consistency," "Construction S~te Planning and Management," and "New Developments." 

In limited instances, Principal Permittee staff also provided third party review of Water 
Quality Management Plans. 

3.4.3 Implementation 

At the end of 1999/00 the Permittees reported that, since the implementation of the 
program in 1997, a total of 1100 WQMPs had been approved, covering 10,661 acres 
which represents approximately 2.5% of the area within Orange County subject to the 
NOPES Stormwater Permit. This is consistent with the incremental implementation of 
BMPs over the life of development envisaged by the Clean Water Act. Catch basin 
stenciling was the most frequent structural control implemented (5423) followed by 
common area efficient irrigation (965) and common area landscape design (934) (Table 
3.25). 

BMP maintenance (903), common area landscape management and education for new 
property occupiers (853), and common area litter control (833) were the four most 
frequently implemented non-structural controls (Table 3.26). 
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The report also recognizes that "Special" structural BMPs, specifically, engineered 
facilities designed to address specific pollutant problems, may be required through a new 
development runoff management plan, CEQA process, or similar water quality planning 
process. Examples of"special" structural BMPs that have been implemented include 
low flow diversions, catch basin filtering and screening and water quality 
detention/infiltration basins (T,ble 3.27) The targeted constituents include bacteria, 
nutrients, sediment, litter, oil and grease. 

In addition, since the implementation of Appendix G, Principal Permittee staff have 
reviewed Non-County and County lead CEQA documents for water quality issues. 

3.5 Construction (DAMP Section 8.0) 

Permittee initiatives relating to the control of sediment and related pollutants are based 
upon established programs that involve implementation of both source control and 
treatment control measures at construction sites and within certain portions of the San 
Diego Creek watershed (DAMP Section 8.0). 

The problem of construction site erosion and sediment loss has long been recognized by 
the Permittees. Consequently Permittee grading ordinances and codes, the Green Book, 
and Public Works construction specifications already contain requirements for 
construction practices for erosion control. 

In 1999/00 the Permittees were surveyed regarding the need to revise the grading and 
erosion control ordinances. As a result of the survey, it was determined that a model 
grading and erosion control ordinance may need to be developed in order to reflect and 
incorporate the current requirements contained in the State General Construction permit, 
the adopted Water Quality Ordinances and the Green Book. This will be a focus in the 
next permit term. 

The First Term Permits required changes in grading practices to recognize sediment 
balance concepts, control of regulated materials used on the job site, and control of 
sediments polluted by contaminants. The control of stormwater pollution associated with 
construction is handled through the existing grading, building permit, and public works 
contracting process. 

During the First Term Permit period the Best Management Practices For Public Works 
Construction report was develqped and incorporated as part of the DAMP (Appendix H). 
This Appendix applies to Permittee public works construction projects and requires that 
such activities will implement non-structural and structural BMPs to control 
contaminated stormwater run-off 

At a minimum BMP selection for public works projects shall be consistent with the 
Construction Permit and Green Book standards for site maintenance and environmental 
protection. In 1997 the Permittees certified to the Regional Boards that the Appendix H 
guidelines or their equivalent were being implemented. 
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In 1999/00 the Permittees were requested to report the following information: the number 
of grading and construction permits issued, the number of sites greater than five acres, the 
number of site inspections conducted and the number of citations issued. The Permittees 
were not able to provide all of the information because of variations in the way the data is 
collected and stored, but were able to report the number of grading permits issued and the 
number of sites over 5 acres (Table 3.28). It is expected that additional information will 
be provided in the next annual status report. 

In 1999/00 the Permittees reported that 9,635 grading permits were issued and there were 
325 sites greater than five acres. The Permittees were also actively involved with and/or 
attended two Construction Site Planning workshops sponsored by both Regional Boards. 
The focus of the workshop was planning and implementation of appropriate erosion and 
sediment controls. 

Beyond Orange County the Principal Permittee participated in the working groups that 
developed the Statewide General Construction and Industrial Discharge Permits under the 
Statewide NPDES program. 

3.6 Industrial Discharger Identification (DAMP Section 9.0) 

In 1992 a central database was developed which consolidated the 40 CFR 122.26 (a) (4) 
notifications, current NPDES permit holders and industries whose Standard Industrial 

• 

Classification (SIC) codes were identified by the State Water Resources Control Board as • 
requiring coverage under the Industrial Permit. · The database provided the basis for a 
single notification to all the identified industrial facilities informing the facilities' staff of 
the existence of the NPDES stormwater program and possible industrial permit 
application requirements. 

:n 
This early program commitment was completed in 1992 by the Principal Permittee withn 
the distribution of educational flyers to more than 10,000 potentially affected industrial 
businesses in Orange County. More than 7,000 flyers were also sent to 
construction-related businesses in Orange County to notify them of the obligations under 
the General Construction Permit (DAMP Appendix I). 

Subsequently, in 1997-98 and in 1999-00 the Principal Permittee distributed additional 
guidance for the cleaning of automotive service centers to over 2, I 00 businesses, which 
included some industrial facilities subject to the Industrial Permit (Section 3.3). 

In 1999/00 the Permittees were surveyed regarding their ability to identify new 
businesses by Standard Industrial Classification (SIC) codes in order to be able to 
identify those businesses that are subject to the Industrial Activities Storm Water General 
Permit. 

26 

• 

0015578



• 

• 

• 

As a result of the survey, fifteen Permittees indicated that they currently had a business 
licensing or similar mechanism in place that would facilitate this type of notification. 
The remaining Permittees do not have such a mechanism and are continuing to determine 
the ways in which they will be able to notify businesses within jurisdiction. This will be 
a focus in the next permit term. 

3.6.1 Management of Significant Industrial Discharges 

The Permittees already identify large industrial facilities where hazardous/toxic 
substances are stored, used, ma,nufactured or disposed of, as well as local landfills, 
hazardous waste disposal, treatment, and recovery facilities, and any known spills, leaks 
or other problems in their municipal area. A number of municipalities that perform 
annual fire code inspections coincidentally examine site pollution issues. 

Management of the significant industrial discharges is accomplished through a training 
program provided by Principal Permittee staff and by coordination with various public 
agency organizations to encourage participation in implementing the stormwater program 
(Section 2.3 .1 ). 

3. 7 Coordination With Other Agencies 

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

During the Second Term Permit period, a significant example of such an approach was 
the joint participation with Riverside, Orange and San Bernardino Counties in the Bight 
98' regional monitoring program, which was coordinated by SCCWRP. This represented 
a collective opportunity for the three Counties to cooperatively participate in an 
integrated watershed monitoring program and meet a common permit objective (Section 
7.0). 

This coordination on monitoring has further developed into a region-wide monitoring and 
research cooperative program with the neighboring counties, SCCWRP and the three 
Regional Boards and will be implemented during the Third Term Permit period. 

The Principal Permittee has also actively coordinated with Cal Trans through respective 
attendance at NPDES meetings. This joint participation has allowed for the sharing of 
information and resources and has provided for a greater understanding of the respective 
programs and challenges . 
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The Permittees also anticipate that there may be additional opportunities for cooperative 
efforts with other stormwater dischargers that may be permitted separately under Phase II 
of the federal stormwater regulations. These dischargers include federal and state lands, 
including, but not limited to, military bases, national forest, hospitals, colleges and 
universities, and highways; utilities and special districts; Native American tribal lands; 
non-urbanized areas; and agricµltural lands. 

3.8 · Water Quality Planning Initiatives 

During the Second Term Permit period, the Permittees initiated several water quality 
planning efforts. These priority water quality planning initiatives are intended to identify 
and better understand site-specific urban water quality problems in Newport Bay 
(nutrients), Aliso Creek (bacteria) and Talbert/Lower Santa Ana River (bacteria). 

3.8.1 Newport Bay/San Diego Creek Watershed 

Newport Bay and certain sections of San Diego Creek have been listed as impaired for 
the presence of excess levels of fecal coliform, sediment and nutrients as well as toxicity 
to organisms. 

The development of Total Max,imum Daily Load (TMDL) allocations pursuant to Section 
303(d) of the Clean Water Act has imposed additional requirements on the Newport 

• 

Permittees (the County, Orange County Flood Control District and the cities of Costa • 
Mesa, Irvine, Lake Forest, Laguna Hills, Laguna Woods, Newport Beach, Orange, Santa 
Ana and Tustin) which include significant additional requirements on these Permittees 
for monitoring and program development (Section 7.0). 

3.8.2 Talbert/Lower Santa Ana River Watershed 

Elevated bacteria indicator levels in the surfzone off Huntington State Beach in 1999 
were attributed, in part, to the ~torm drain system of the Talbert/Lower Santa Ana River 
Watershed. In response to a Section 13267 letter from the Regional Board, the 
Talbert/Lower Santa Ana River Watershed Permittees (the County, Orange County Flood 
Control District, and the cities of Costa Mesa, Fountain Valley, Huntington Beach, 
Newport Beach and Santa Ana) committed to conducting monitoring investigations and 
research studies in conjunction with the University of California Irvine and the National 
Water Research Institute. These studies have been initiated by these Permittees and 
subsequently expanded to include watershed-scale monitoring and investigations, 
including extensive dispersion monitoring in the surfzone. 

The studies are anticipated to be completed during the renewal process for the Third 
Term Permit and surfzone fecal coliform impacts attributable to urban sources will be 
addressed through a revision of current BMPs pursuant to the water quality planning 
process. As part of an early action plan, all storm drain and pump station discharges in 
this watershed were diverted to the sanitary sewer during the summer months of 2000. 
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• 3.8.3 Aliso Creek Watershed 

The lower mile of Aliso Creek has been listed as impaired for the presence of elevated 
levels of fecal coliform. Pursuant to a Clean Water Act Section 205G) grant the County 
initiated a water quality planning study to compliment ongoing watershed restoration 
efforts being conducted by the Corps of Engineers in conjunction with watershed cities 
and special districts. 

One of the results of the study was the identification of elevated fecal coliform levels at 
many points along Aliso Creek and in its tributaries. One storm drain (identified as 
J03P02) exhibited higher fecal coliform levels than the rest and was issued a Clean Up 
Abatement Order by the Regional Board pursuant to violations of the NPDES 
Stormwater Permit. The Order, as one action, assigns additional monitoring requirements 
to the J03P02 Permittees (the County, Orange County Flood Control District, and City of 
Laguna Niguel). 

The 205G) water quality planning study is now complete and the Corps of Engineers 
Feasibility studies and are anticipated to be completed during the renewal process for the 
Third Term Permit and will provide the first comprehensive restoration plan for an entire 
watershed in Orange County with subsequent project implementation over a multi-year 
period. As an early action, the flows from Lower Aliso Creek and J03P02 have been 
temporarily diverted during the summer months to the sanitary sewer. 

• 3.9 Methodology For Examining BMP Retrofit Opportunities (DAMP Section 3.0) 

The NPDES Stormwater program elements fall into two general categories: prevention of 
pollutant introduction into the cilrainage system and removal of pollutants from the 
drainage system. 

• 

The removal-oriented programs identified in the DAMP include: 

• Structural BMPs identified through the water quality planning process; and 
• Site specific special BMPs for new developments necessary pursuant to DAMP 

Section 7. 0 and Appendix G. 

Water quality problems are identified through the monitoring program and other water 
quality assessments. Watersheds determined to require additional BMPs are surveyed for 
potential retrofitting and considered using the principles of Maximum Extent Practicable 
(MEP). Existing flood control, retarding, sediment control, water conservation, 
recreation, habitat, and greenbelt facilities are evaluated in terms of their potential for 
modification to provide water quality benefits. Where retrofitting opportunities are 
found, new structural BMPs will be considered, using the principles ofMEP. 

In the 1994 Report of Waste Discharge, the Permittees committed to develop a 
methodology to evaluate opportunities to incorporate storm water quality features into 
existing flood control structures. 
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In 1997-98, the feasibility of incorporating these types of retrofits to optimize beneficial 
use attainment began to be addressed in the context of the long-term water quality 
planning initiatives being conducted within Orange County a number of which are in 
cooperation with the Army Corps of Engineers (Section 3.8). 

The feasibility for establishing various types of improvements such as separate high and 
low flow channels, re-establishing pool/riffle sequences or enhancing the shading within 
the watersheds continue to be examined. 

3.9.1 Trash and Debris Booms 

In an effort to reduce the amount of debris entering the County's coastal waters, trash and 
debris booms have been installed in several flood control channels to remove floatable 
material. To date, the booms have proven effective in reducing the amount offloatable 
material especially during the first rains of the storm season when accumulated debris 
finds its way into the ocean's waters. 

Huntington Watershed 

Three debris booms have been deployed in the Huntington watershed. The booms are 
located at: 1) tide gates ofEast Garden Grove-Wintersburg Channel, 2) upstream of 
Edinger in the Bolsa Chica Channel and 3) at the confluence of Westminster and Bolsa 
Chica Channel. 

Talbert/Lower Santa Ana River Watershed 

To reduce floatable debris, a debris boom was installed upstream of Hamilton in the 
Greenville Banning Channel/Lower Santa Ana River. 

Newport Watershed 

In 1999, the Principal Permittee received a Clean Water Act 3 l 9(h) grant to implement 
additional trash and vegetative debris booms in the watershed and focus on enhanced 
source control measures. The additional debris booms were installed in El Modena-Irvine 
and Peters Canyon Channel. One of the grant tasks required the characterization of 
debris collected by the trash and debris booms and the comparison of the results with 
similar data obtained from the existing debris boom located on the Santa Ana-Delhi 
channel. 
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During the 1998-1999 and 1999-2000 storm seasons, a debris characterization study was 
initiated to collect trash and debris samples from the containment boom in the Santa Ana 
Delhi Channel. Samples were collected from a total of seven storm events. Although an 
attempt was made to collect data from the newly installed containment systems in Peters 
Canyon Wash and El Modena-Irvine channels, due to the infrequency of storms during 
the recent storm season and upstream construction activities in the Peters Canyon 
channel, no data could be obtained from these channels. Data from these containment 
systems will be collected in the 2000-200 I storm season. 

The results of the debris chara~terization study at the Santa Ana Delhi Channel indicated 
that the percent composition of the trash and debris are similar for each of the storms. 
The study showed that the adjusted (excluding the weight of water and sediment) 
composition percentage of organic and plastic categories averaged 47% and 34%, 
respectively. The remaining five categories (glass, rubber, metal, paper, cloth, misc.) 
averaged less than 20% (Table 3.29 and Figure 3.1 ). These results provide the basis for 
targeting source control measures for trash and debris reduction in the Santa Ana-Delhi 
watershed on organics and plastics. 

3.9.2 Additional Retrofit Projects 

Additional operational retrofits include the installation of separate high and low flow 
channels on portions of Bonita Creek in the Newport Watershed by the San Joaquin Hills 
Transportation Corridor Agency. ·· 

The addition of pump stations to the standard detention basin outlet structures leading to 
the San Gabriel River are in the design stage. Adding the pump stations will allow for 
easier retrieval of floatables and will aid in decreasing the amount of trash and debris 
entering the San Gabriel River. 

In addition, some of the low flow diversions discussed in Section 3.2.3 may become 
permanent engineered facilities during the third term permit period . 
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Table 3.1 1999/00 Elements of Litter Control 

Permittee 
Litter Clean.Up Special or Bulky Trash 

Other 
Ordinance Programs Item Pickup Receptacles 

Anaheim X X X X Roll off boxes for trash collection in target neighborhoods 

Brea X X City of Brea Beautification Day 

Buena Park X X X X City holds "Spring Clean-Up" and "Fall Clean-Up" 

Costa Mesa X X X X 
Court referrals and community service programs used for debris cleanup; 

City hosted a clean-up event for the Fillmore/Coolidge neighborhood. 

Cypress X X X None 

Dana Point X X X 
Twice weekly litter pick up; City sponsored weekend litter cleanup in 

conjunction with Laritem Village Association and Solag Inc. 

Annual "Neighborhood Cleanup" where free waste dumpsters are 
Fountain Valley X X X X provided to problem areas; City sponsors voluriteer clean-ups among 

communitv nrou""; Extensive Code Enforcement Pronram. 
Mairitenance crews remove litter and debris in high accumulation public 

Fullerton X areas; Each residential customer allowed an unlimited number of trash 
receptacles. 

City hosts Volunteer Connection/Earth Day event: Used Tire Round-Up 
Garden Grove X X X X Event; City coordinates volunteer groups to clean City parks & other 

public right-of-ways twice monthly. 

Huntington Beach X X X None 

Irvine X X X X 
Trash receptacles at bus stops and pedestrian walkways and expansion 

of residential recycling program. 

La Habra X X X X 
City-wide cleanup day events held three times. Also provided dumpsters 

at no cost for "Pride Day" cleanups. 

La Palma X X 
City targets one area a year to clean and beautify during Volunteer 

Connection Day 

Beach Cleanup Day; Vacuuming of sidewalks with "Clean Machine" in 

Laguna Beach X X X X business districts; Weekly sano silting and litter control on beaches, 
Urban Runoff Diversion Program to divert nuisance fla.v to City sewer 

-
s1n:tern. 

Laguna HIiis X X X Daily litter pickup in parks. 

Laguna Niguel X X X 
"Doggie Clean-up Bags", Volunteer Connection Day beautifies the 

Community Park in the Botanical Preserve 

Lake Forest X X Sponsored 2 Neighborhood Pride Clean-up Days 

Los Alamitos X X X None 

Mission Viejo X X X X 
City sponsored "Tierra Nativa". an annual event celebrating Earth Day. 

National Trails Day, Arbor Day & Volunteer Connection Day. 

Community aeanup events, Clean Harbor Day, Clean Estuary Day. City 
Newport Beach X X X X operates a Harbor Debris Boat to clean up the harbor area. Periodic 

events at request of homea.vners associations. 

Orange X X X X Special recycling days and Neighborhood Enhancement Programs 
wherein specifically targeted areas clean up litter 

Placentia X X X X X 

San Clemente X X X X Neighborhood Pride Clean Up Day, Public recycling bin for cardboard & 
other recyclables 

San Juan Capistrano X X X None 

Santa Ana X X X X Housing Department conducts neighborhood clean-ups throughout the 
year 

Seal Beach X X X Bi-annual City Clean Up Week 

Stanton X None 

Tustin X X X Lanscaping contractors required to include litter pick-up in their activities 

Villa Park No Report 

Westminster X X X Christmas Tree Recycling Program 

• Yorba Linda X X X X Holiday Collection Days 

County of Orange X X X X Collection bins for special events. America Recycles Day, Earth Day 
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Table 3.2 California Coastal Commission Clean Up Day - Orange County Totals, 1996-1999 

• 
1996 1997 1998 1999 

Volunteers 4,649 4,052 3,310 4,382 
-- - - - - -

- - --

Trash (lbs) 38,906 41,114 67,112 65,900 

Recyclables (lbs) 3,914 4,211 1,243 8,841 

Total (lbs) 42,820 45,325 68,355 74,741 

Cigarette Butts NIA NIA 5,720 14,587 • 
't, Foamed Plastic m NIA NIA 4,361 9,650 - Pieces c., 
m -0 
0 
u, 
E Plastic Pieces NIA NIA 1,360 4,630 m 
~ 

m 
> u:: 
C. 
0 Paper Pieces NIA NIA 1,188 5,288 
I-

Plastic Food NIA NIA 1,360 5,621 
Bags/Wrappers 

Data obtained from http://www.coastal.ca.gov/publiced/ccd/ccd.html • 
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Table $.3 1999/00 Solid Waste Collection 

• Permlttee Total Quantity of Solld Waste Collected Comments 
(Tons) 

Anaheim 324,492 

Brea 68,106 

Buena Park 115,000 

Costa Mesa 166,339 Includes residential and commercial waste 

Cypress 47,927 

Dana Point 41,637 Includes 11,479 tons of recyclables 

Fountain Valley 65,967 

Fullerton 159,424 

Garden Grove 158,724 

Huntington Beach 246,923 

Irvine 366,565 
Per California Integrated Waste Management 

·- Board for calender year 1999 

La Habra 67,000 

La Palma 14,700 

Laguna Beach 42,794 
Significant increase in recycled waste since 

implementation of cart program in April. 

Laguna Hills 40,412 

• Laguna Niguel 33,966 

Lake Forest 57,796 

Los Alamitos No Report 

Mission Viejo 160,506 Includes 64,188 diversion tonnage 

Newport Beach 112,000 

Orange 196,909 Includes 25% diversion of 49,228 tons 

Placentia 53,232 

San Clemente 60,832 

San Juan. Capistrano 66,077 Does not include data for Second Quarter '00 

Santa Ana 347,634 

Seal Beach 26,802 

Stanton 28,601 

Tustin 78,146 

Villa Park No Report 

Westminster 40,456 
9,913 tons diverted from landfill as recycled 

waste; 55 tons of recycled X-Mas trees 

• Yorba Linda 74,994 

County of Orange 157,700 

Total tons of solid waste collected 3,421,660 
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Table 3.41999/00 Solid Waste Public Education Materials 

Tvi>es of Litter Public Education Materials 

Permittee Community 
Public Service Public Service 

Recycling Utility Bill 
Announcements: Announcements: other 

Newsletters 
Radio Television 

Brochures Inserts 

Anaheim Continuously Numerous Continuously Promotion of "Recycle Anaheim" 

Brea Quarterly Annually Monthly 

Buena Park Quarterly Bi-annually Promotion of Spring and Fall Clean-up 
-

Costa Mesa Quarterly Quarterly- - - -Continuously Orange County Fair Recycling Booth --
-

Local newspaper & City website advertise 
Cypress Quarterly Monthly Continuously Used Oil Collection Centers. Free used oil 

containers distributed at City Hall. 

Dana Point Quarterly Annually Recycling Video: Quarterly 

Fountain Valley Quarterly Continuously Quarterly 
Movie Screen Announcements at local 

theaters; MRF Tours 

Fullerton Quarterly 
Annually and 

Quarterly As Needed 

Garden Grove Annually 35/year Continuously Bi-annually Cable News: 76f'fear 

Huntington Beach Quarterly Weekly Monthly Daily 

Irvine 
Annually and Various State, County and City materials a 
As Needed newspaper ads 

La Habra Bi-annually Bi-annually Annually 

La Palma X X 

Laguna Beach Quarterly Annually As Needed 

Laguna Hills Semi-annually Quarterly 

Laguna Niguel Unknown" Unknown" 
"Materials are provided by Solag Inc. in 

their bills 

Lake Forest Annually Continuously Annually 

Los Alamitos Annually Annually 

Mission Viejo Quarterly Daily Continuously Quarterly Web site: Continuously 

Newport Beach Annually Annually 

Orange Randomly Event Bali8d Event Based Randomly Randomly Special events as requested 

Placentia Quarterly Annually 
Waste disposal information posted on CitJ 

website 

San Clemente Quarterly Continuously Bi-annually Web site: Continuously 

San Juan Capistrano Quarterly Quarterly 

Santa Ana Annually Bi-annually 

Seal Beach 

Stanton Door Hangers: Annually 

Tustin Annually Annually Committee: Tustin Pride 

Villa Park No Report 

Westminster Annually X Upon Request Annually Trash Bin Stickers: Bi-annually 

Yorba Linda Semi-annually Continuously Continuously Quarterly 

County of Orange Annually Continuously Quarterly Solag Annual Award Program 
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• Table 3.5 1999/00 Drainage Fac.intenance - Debris Removal • 
Total Volume Length of Number of Debris Characterization Method of Removal 

Permlttee From Facllltles Channel/Pipe Catch basins (as a percentage of total removed) Vacuum Hand 
Cu Yards Tons Cleaned (mllesl Drains Cleaned Soll Vegetation Paper Plastic other Truck Crews other 

Anaheim 8 1572 47.4 3095 20 70 5 5 X X Skip Loader 

Brea 2 Not available 800 o. 75 20 5 5 X 

Buena Park 2 0.0 25 50 10 20 10 10 X 

Costa Mesa 80 1.3 1065 60 30 5 5 99% 1% 

Cypress Not available 0.4 487 50 50 X X 

Dana Point 218 0.4 395 60 30 4 4 2 X X Confined Space 
Teams 

Fountain Valley 417 1.5 738 12 63 18 4 3 X X 

Fullerton 2142 47.0 1267 25 60 5 5 5 X X 

Garden Grove 92 29.8 775 40 25 25 5 5 X 

Huntington Beach 44 7.2 1680 40 10 25 15 10 30% 70% 

Irvine 8876 1.9 3,220 90 5 3 2 0 6% 4% 90% 

La Habra 0.3 2.7 300 15 55 25 5 X X 

la Palma 12 5.2 157 40 30 5 5 20 X 

Laguna Beach 65 0.6 445 49 41 0 0 10 X X 

Laguna HIiis 4 Not available 136 50 40 5 5 X 

Laguna Niguel 196.3 0.8 400 46 42 6 5 1 1% 99% 

lake Forest 8 Not available 328 85 10 2 2.5 0_5· X 

Los Alamitos 5 1.3 40 20 20 20 20 20 X X 

Mission Viejo 600 3.6 268 40 50 3 2 5 X X 

Newport Beach 415 3.6 561 70 10 10 10 0 X X 

Orange 1688 18.9 766 50 0.5 0.5 49 X 
Equipment used for 

unusual debris 

Placentia 20 0.4 360 70 20 5 5 X X 

San Clemente 869 14.8 1974 70 20 7 2 1 X X 

San Juan Capistrano 0.5 0.6 42 40 55 3 2 X X 

Santa Ana 158 802.9 SF 515 2 87 3 2 6 X 

Seal Beach 55 197 20 80 0 0 0 20% 80% 

Stanton No Report 

Tustin 1.5 0.0 500 80 15 2 2 1 X 

VIiia Park No Report 

Westminster 15 0.2 744 3 95 1 1 X X Bobcat & Backhoe 

Yorba Linda 60 0.13 290 90 10 0 0 X X 

County of Orange 22080 30.7 452 80 15 5 0 0 X 

Totals 15381 24,324 220.3 22,022 42 39 9 4 5 
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Table 3.6: 1999-2000 Storm Drain System Changes 

Facility Reach Changed Type of Change Date 

City of Costa Mesa • 262 & 263 & 265 21st st. Lateral/CB 2000 

City of Cypress 

A01 Gav st. & on Crescent I SD 1999 

City of Dana Point 

MOO-P01 cane Naranja/Calle Monterey SD/CB -~-~-
MOO-P01 ca11e Loma - camino capistrano & Avenue Las Palmas SD/CB - --... 

. MOO-P05 . -· camino capistrano & camino de Estrella SD/CB --
MOO-P01 camino capistrano - Mira Costa & Via Bella SD/CB - -

PCH & Crown Vallev SD/CB 1999 

City of Fullerton 

I Hiohland Grade Seoaration I SD/CB I 1999 

City of Garden Grove 

D-6 Garden Grove Blvd. - Villaae to Galway SD 1999 

8-4 Lampson - Beach to Haga SD Ongoing 
G-1 Ninth - Chanman to Reva so 1999 

City of Huntington Beach 

Not Available Not Available 42" RCP 1999 
Not Available Not Available CB 1999 
Not Available Not Available 42"RCP 1999 
Not Available Not Available CB 1999 
Not Available Not Available 48" RCP 1999 
Not Available Not Available 48"', 60"RCP 1996-1999 
Not Available Not Available 42'' 1999 
Not Available Not Available 54"RCP 1999 
Not Available Not Available 51" RCP 1999 

City of Laguna Beach 

Pacific Ocean Mystic Way so 1999 
Pacific Ocean Virginia Park Dr. SD/CB 1999 
Pacific Ocean Blumont/Hilledge SD/CB 1999 
Pacific Ocean TenyRd. SD/CB 1999 • Pacific Ocean NyesPI. CB 1999 
Pacific Ocean Lower Nyes Pl. CB 1999 
Pacific Ocean OiffOr. CB 1999 

102 1900 Lacuna canvon Rd. SO/CB 2000 

City of Laguna HIiis 
J05P01 I Communitv Center Ma Lomas - Alicia) SD 1999 

City of Laguna Niguel 

J03P09 I Via Portola - Vista Plaza so 1998-99 

City of Mission Viejo 

L03P14 - 713.3 Sileros to 1000' NL Y RR 2000 
Not Available ' 1-5 to Via Grande 42". 48", 72" RCP 2000 
Not Available Upstream 8 Toro Rd. to Rte. 241 SD 2000 
Not Available nlvmnr.adfAlicia so 1999 

City of Newport Beach 

Newport Bay Hospital Rd. to W. Service Rd. SO/CB 1999 
Newport Bay Bayside Dr. adj. County Road so 1999 
Newport Bay Newport Blvd/PCH SO/CB/JS 1999 
Newport Bay castaway Lane/Dover Or. SD/CB/JS 2000 
Newport Bay MacArthur Blvd - PCH to Bonita Canvon SD/CB/JS 1999 

• 
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Table 3.6: 1999-2000 Storm Drain System Changes 

Faclllty Reach Changed 

City of Orange 

Milford 

Walnut 

City of Placentia 

E03 I Alta Vista - Chaoman 

City of San Clemente 

MOO-P02 Trafalgar Ln. 

MOO-S07 Palizada/El camino Real 

MOO-P10 San Fernando/El camino Real 

MOO-P10 Dominguez/El camino Real 

M02-P02 Galle Valle 

M01-P05 Laing 

M02-P02 Talega 

M03-P01 Tatega 

MOO-P01 Los Alamos 

City of Santa Ana 
Euclid St. Stormdrain First St. - Sixth St. 

Penn Wav Stormdrain Santa Aria Blvd. - 15th St. 

City of stanton 

Western Ave. - Knott Ave. 

UPRR R/W to Katella Ave. 

City of Westminster 

Tract 15539 

I Pacific/Bucknell 

City of Yorba Linda 

E05-P01 Mariposa - E. of Richfield 

E08-P08 Jamestown Dr. 

E05-P03 - -ArroyoSt -

E05-P03 Lakl!lliew - Lemon 

County of Orange 

002 Atlanta - Indianapolis 

A02 200' upstream Beach - 400' downstream Dale 

A03 Knott - Beach 

C05 411 M downstream Goldenwest - 349 M upstream 

CO2 1-405 Fwy - Belgrave 

002 Indianapolis - Adams 
001 1750' upstream Newland - Atlanta 

F06 Walnut - 1-5 Fwy 

F05 Bake - Irvine Center Dr 

SD = Storm Drain Extension, Addition or Replacement 

CB = New catch Basin 

JS = Junction Structure 

IS =·Inlet Structure 

RR= Rip Rap 

Type of Change Date 

SD 1999 

SD 1998/1999 

BC 1999 

SD 1999 

SD/CB/JS 1999 

SD/CB 1999 

SD/CB 1999 

SD/CB/JS 1999 

RR/IS/JS/CB/SD 1999/2000 

RR/IS/JS/CB/SD 1999/2000 

RR/IS/JS/CB/SD 1999/2000 

SD/CB/JS 2000 

SD 1999 

SD 2000 

60" RCP 1999/2000 

2-30" RCP 1999/2000 

SD/CB 1999 

SD/CB/JS 1999 

SD 1999 

SD --1999· 

SD 1999 

SD 1999 

1996-1999 

1997-1999 

1997-1999 

1997-1999 

1998-2000 

1998-2000 

2000 

1999 

1999 

OC = Open Channel Construction 

BC = Box Culvert 

SB = Stilling Basin 

MC = Miscellaneous Construction 

RCP = Reinforced Concrete Pipe 
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Table 3.71999/00 Drain Inlet Stenclllng 

Total Number of 
%of Basins • Of Basins Re- Type of A.,pllcatlon Used VoluntHrlOther 

• of Basins Re, 
Permlllee 

Catch Basins 
Stenclled at Stenclled Phrase Used 

Organizations 
Stenciled During Comments 

Least Once 1999-2000 Spray Paint Heat Adhesives 1999-2000 

Anaheim 3500 100 1110 No Dumping - Drains To Ocean X (blue.black.red) 

Braa 800 100 5 No Dumping - Drains To Ocean X Positive public raactlon 1o stenciling 

Positive public reaction 1o stenciling; 

Buena Parle 791 100 0 No Dumping • Drains To Ocean X (blue on white) 
City has budgeted funds 1o purchase 

actyllc catch basin markers for the 
next llscal vear. 

Costa Mesa 1300 100 1300 No Dumping - Drains to Ocean X (blue on white) 
orange county 

1300 
stenciling lnlonnatlon article In the 

conservation COras Winter, 2000 Communltv Newsletter 

Promotion of stenciling program In 
Cypress 487 100 0 No Dumping • Drains To Ocean X the City newsletter; Majority of ra-

stenciling perlonned by Boy Scouts. 

15 new catch basins currenUy under 
Dana Point 395 100 0 No Dumping. Drains To Ocean X (black) construction. City provided stencils 

lor use In private communities. 

Fountain Valley 738 100 100 No Dumping • Drains To Ocean X(blue) 
Low level of trash and Illegal 

dumolna. 

Fullerton 1684 100 600 No Dumping. Drains To Ocean X 
Boy Scouts of America 

600 
Eagle Scout Project 

Garden Grove 775 100 775 No Dumping • Drains To Ocean X(blue) 
City Maintenance 

24 
Personnel 

Huntington Beach 1680 100 1680 No Dumping. Drains To Ocean X 

Irvine 4600 100 500 No Dumping Weste. Drains Ta Ocean X X 
Orange county 

500 
conservation COras 

La Habra 552 100 552 No Dumping. Drains To Ocean X (blue on white) 
Orange county 

552 Positive public reaction 1o stenciling 
conservation COrps 

La Palma 180 87 0 No Dumping • Drains To Ocean X 

No Illegally dumped material 
Laguna Beach 445 56 195 Keep II Clean - Drains To Ocean X(Blue) discovered since Installation ol new 

vlnvl medallion ·stencils" 

Laguna HIiie 340 100 0 No Dumping. Drains To Ocean X (black on white) 

Laguna Niguel 1035 90 50 No Dumping. Drains To Ocean X(blue) 

Lake Forast 438 100 50 No Dumping • Drains To Ocean X Eagle Scout candidate 50 

LosAlamltos 80 100 0 No Dumping • Drains To Ocean X (blue on white) I 

Mission Viejo 1850 100 0 No Dumping • Drains To Ocean X(blue) 

Newport Beach 2298 100 892 
No Dumping • Drains To Ocean 

X(black) 
No Dumolna Drains To Bav 

Orange 3100 100 0 No Dumping. Drains To Ocean X X 
Positive public reaction 1o stenciling, 

vandalism almost nil 

Placentia 240 100 0 Na Dumping. P.M.C. Section 16.08.040 X 

Orange county 
OCCC - 1380; Boy 269 catch basins stenciled twice San Clemente 1705 100 1974 No Dumping. Drains To Ocean X (black) conservation Corps & 

Scouts- 316 during this reporting period 
Bov Scouts 

San Juan Capistrano 762 80 0 No Dumping • Drains To Ocean X 

Santa Ana 1230 100 100 No Dumping. Drains To Ocean X (blue on white) 

Seal Beach 197 100 0 No Dumping X(black) 

Stanton Na Report 100 100 No Dumping • Drains To Ocean X (black on white) 

Tustin 660 94 450 No Dumping - Drains To Ocean X (blue on white) 
Road median catch basins are not 

reouired to be stenciled 

VIiia Parle No Report 

Westminster 744 100 744 No Dumping • Drains To Ocean X(blue) 

Yorba Linda 1080 65 700 No Dumping • Drains To Ocean X (black) 

County of Orange 1237 100 0 No Dumping • Drains To Ocean X (blue on white) 

34,923 99 11,877 • • 
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Permlttee 

Anaheim 

Brea 

Buena Park 

Costa Mesa 

Cypress 

Dana Point 

Fountain Valley 

Fullerton 

Garden Grove 

Huntington Beach 

Irvine 

La Habra 

La Palma 

Laguna Beach 

Laguna Hills 

Laguna Niguel 

Lake Forest 

Los Alamitos 

Mission Viejo 

Newport Beach 

Orange 

Placentia 

San Clemente 

San Juan Capistrano 

Santa Ana 

Seal Beach 

Stanton 

Tustin 

Villa Park 

Westminster 

Yorba Linda 

County of Orange 

D: Dally Frequency 
W: Weekly Frequency 
BW: Every Other Week 

Brush 

7 

1 

1 

2 

1 

2 

X 

1 

5 

4 

10 

1 

1 

Table 3.8 1999/00 Street 

Type of Sweeper 

Vacuum Other 

21 

3 

3 

Regenerative 
Air- 4 

2 

X 
Regenerative 

Air 

3 

5 

3 

5 

1 

3 

1 

1 

X 

X 

3 

1 

3 

2 

Regenerative 
Air 12) 

No Report 

1 

1 

2 

2 

X 

3 

M: Monthly Frequency 
BM: Every Other Month 
BA: Every Other Year 

Commercial 

w 

w 

2/W 

w 
w 

BW 

w 
w 

w 

BW 

BW 

w 
w 
D 

w 
M 

w 
2/W 

w 
D 

BW 

M 

3.5/W 

aw 
D 

w 
w 
w 

BW 

w 

Frequency 

lndustrlal 

w 
w 

w 
w 
w 

NIA 

w 
w 

BW 
-

BW 

BW 

w 
' 
w 

NIA 

NIA 

M 

w 
2/W 

w 
NIA 

BW 

M 

3.5/W 

BW 

w 
w 
w 

w 

BW 

w 

0: On-Going 
Q: Quarterly 

ping Practices By City • Volume of Materlal Collected Parking Performance Sweeping Monitoring 

Resldentlal Commerclal lndustrlal Resldentlal Restrictions Standards Monitored Method 

w 322,690 tons Yes D D Visual 

w 3840CY 3840CY 3840CY No M M Visual 

w 3.5tons 1.5 tons 30 tons Yes D D Visual 

w 2.5 tons/W 2.5tons/W 
26.75 

Yes M 0 Visual 
tons/W 

.w No Report Yes BW D Visual 

BW 86 tons N/A 344 tons Yes BW BW Visual 

2/W 211 tons 106 tons 1776 tons Yes D D Visual 

w 2678CY 8093CY 874CY Yes D D Visual 

BW 
60 30 105 

Yes 0 0 Visual 
tons/Month tons/Month tons/Month 

BW 20 yards 40 yards 890yards Yes 2/W 2/M Visual 

BW 1500 tons 1500tons 1248 tons No w w Visual 

w 3.5 tons (data from 1 sweeper only) No D w Visual 

w 4-5 CY/day 4-SCY/day 4-SCY/day Yes w w Visual 

BW 680CY N/A 1356CY Yes D D Visual 

BW 312 tons 260tons No w w Vis~al 

M No Report No No M Visual 

w 809.7 tons No 0 0 Visual 

w .25tons .25tons 1 ton Yes Q Q Visual 

BW 10 tons 10 tons 80tons No D D Visual 

w 5384CY Yes D D Visual 

w 15,2SOCY - Yes D D Visual 

M 346 tons 346tons 346 tons Yes D D Visual 

M 364CY 273CY 1080CY Yes D D Visual 

BW No Report Yes M M Visual 

w 2184 CY 16,380 CY 36,400CY Yes w w Visual 

w Yes w Variable Visual 

w 2 tons 2 tons 8 tons Yes No Report w Visual 

w 750tons Yes D D Visual 

No Report 

BW 778.BCY 401.2 CY 1180CY Yes BM w Visual 

BW 76,552 tons No A w Visual 

M No Report Yes M M Visual 
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Table 3.9 1996-2000 Environmental Performance Reporting Overview 

1998/1997 1997/1998 1998/1999 1998/2000 

New Facllltlaa 
E•latlng 

Facllltlea 
New Significant E•i•tlng 

Facllltlea New Significant E•iatlng 
Facllltiea New Significant Remaining 

Facllltlea 

Parmlttaa Significant With 
Significant 

With Significant leeuaa Significant With Significant taaue• Significant 
Whh Significant ... u .. Significant 

With 

leeuae Significant 
teeuea 

Significant ... u .. Rnolved taauea 
Significant 

leauee Reaolved laeuee 
Significant 

laeuaa Reaolved teauea 
Significant 

laauaa laauea laauaa 19 un laauea 

Anaheim 83 24 83 24 0 68 15 13 0 14 13 0 12 2 

Brea 

Buena Park 

CoetaMaaa 

Crpraea 

Dana Point 

Foun1aln Valley 

Fullerton 

Garden Grove 

Hun1. Beach 

IJvlna 

La Habra 

La Palma 

Laguna Beach 

Laguna HIiia 

Laguna Niguel 

LekaFornt 

LoaAlamHoa 

Minion Viejo 

Newport Beach 

Orange 

Placan11a 

SanCl-nta 

S.J. Capiatrano 

Santa Ana 5 5 0 4 2 2 0 0 2 0 

Saal Beach 5 4 5 4 5 0 0 0 5 0 0 0 5 0 

Stanton 5 5 0 4 0 0 0 0 

Tuotln 3 3 0 0 3 0 2 0 0 

Villa Park 7 2 7 2 0 3 4 2 0 0 4 2 0 0 4 2 

W-inatar 5 5 0 4 0 

Yorba Linda 2 2 0 0 2 0 0 

Coun1y of Orange 28 10 28 10 3 23 8 6 0 7 

Total 244 94 244 98 10 158 96 58 3 25 

• 1'I Slgrif1can1 Issues Adcnssed • • 
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• Table 3.1 O 1999/00 Environ mental Performan.rt Significant Issues Action Plan Updates • Action Plan Complete & Ravlaad End Any Additional 
Location Slanlflcant Issue Type Of Control ACTION 1 ACTION 2 START DATE END DATE Dote Significant loaun 

City of Anaheim 

Street• & Sanitation #28 Matenal Storage • Asphall/Olrt Sll'Ucllnl Construct metal roofing to cover buikers lnstal chin Inlet filters 11'24197 12131199 No- 6/30/01 
(Ac11on plan changed from: lnstan ctanfier) (Ac11on plan changed from: Construct berm) 

No 
General S1ormwater R'"'°II Sll'Ucllnl lnstal and seMCe 4 stormwater Inlet filters 11'24197 6/30199 No- 6/30/01 

1Ac11on Dian cha"""" from: lnstaD ctanfier) 

Dad MIiiar Golf Courn Mater1al Storage Non-stucilral Purchase la1J>S 11115197 Ongoing Yes No 

Anahalm HIiia Yard Mater1al Storage Non-stucilral Pl6chase talJ)S 11115197 Ongoing Yes No 

Fire Station One Vehicle Wasling Non-stucilral Relocate wash area 3/1198 3/1199 Yes No 

Fire Station Two Vehicle Wasling Non-stucilral Relocate wash area 3/1198 3/1199 Yes No 

Fire Station Four Vehicle Wesling Non-strucual Relocate wash area 3/1198 3/1199 Yes No 

Fire Station Five Vehicle Wasling Non-stucilral Relocate wash area 3/1198 3/1199 Yes No 

Fire Station Six Vehicle Wasling Non-stucilral Relocate wash area 3/1198 311199 Yes No 

Fire Station Saven Vehicle Washing Non-stucilral Relocate wash area 311198 3/1199 Yes No 

Fire Station Eight Vehicle Wasling Non-stucilral Reloca1e wash area 3/1198 3/1199 Yes No 

"Fire Station Nine Vehicle Wesling Non-stuc\nl Relocate wash area 3/1198 3/1199 Yes No 

Fire Station Ten Vehicle Wesling Non-strucual Relocate wash area 3/1198 3/1199 Yes No 

Convention Center Mater1al Storage - Olenical Coolant - lnstal containment system 2/1198 7/31198 Yes No 

City of Brea 

Service Center VehidelE«.,lpment Wesh Weter - vOnSVUC1 - wa'" 1ac1111y""" water 
recyctng 511197 3/1199 Yes - Con1>1eted prior to las1 repor11ng period 

steam Clearing Sll'Ucllnt Provide - location (move to """1y 5/1197 3/1199 Yes. COll1)leted prior to las1 repor11ng period No 
constructed fadlly) 

Sweeper Transfer Area Sll'Ucllnl Ceplln and teat runoff from CUI'() pile 5/1197 311199 Yes • Con1>1&1ed prior to last repor11ng period 

City of Buena Park 

Vehicle Maintenance Yard Fuel Splls - Srnal and Large Sll'Ucllnl Construct Berm 11/1197 Ongoing No • Specs under r8111ew No 

City of Costa Mesa 

New Corporation Yard Sweeper Transfer Area Sll'Ucllnl Devatap1ncl1s111al waste system 12/1/00 2/1/00 No· Budget 12/15/00 No 

Old Corporation Yard Large & Srnal Splls Sll'Ucllnl Construct roof for paint deaning area & 
9/1/00 10/1/00 No- Budget 10/00 No 

fence 

City of Cypress 

Corporation Yard Waste Storage - Paint Sll'Ucllnl Provide covered storage area 11/1/00 1/1/01 No-1/1/01 

Flid Transfer Area Sll'Ucllnl Construct berm around perimeter 11/1/00 1/1/01 No - 1/1/01 

FUd Transfer Area Non-strucual U111ze effective housekeeping technl~ 2/1198 2/1199 Yes 

Splls • Srnal Non-nucual Relocate landscape ~pment to cover 2/1198 8/1199 No - 8/1/00 Yes 

Maler1al Storage Sll'Ucllnl lnstal roof over s1orage area T flff1)0rar11y cover bins 9/1198 10/1198 No - 1/1/01 

Vehlde/Ecµpment wash Waler Non-s1rucual Inspect wash raclc chlnage system reguar1y 1/1198 2/1199 Yes 

Flid Storage stucval lns1al berm around IUd a\.1115 In garage 9/1/00 9/30/00 New 

Vehicle Maintenance Non-strucual Increase frequency of vef"jcle maintenance 9/1/00 Ongoing New 

City of Dana Point • No Significant Issues 
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Table 3.10 1999/00 Envlronmental Performance Report Significant Issues Action Plan Updates 

Action Plan Complete & Revloed End Any Additional 
Location Significant Issue Type Of Control ACTION 1 ACTION 2 START DATE END DATE Dato Significant IHUH 

City of Fountain Valley 

Flra Station #2 Matenal storage. Fuel Tanks SN:ual lns1al darffier and roof cover 10/1198 10/1199 No· Facllty Moving 12199 No 

City Yard Matertal Storage • ll.t>e OIi Dnms SN:ual lnstal clar1fier and roof cover 4/1198 10/1198 No • Fadl1y Moving 12199 

Vehicle/Equipment Wash Water Sruc1lnJ lnstal clarifier and roof cover 4/1197 10/1198 ~o • Fadlty Moving 12199 

SWeeper Transfer Area SN:ual lns1al clarifier and roof cover 4/1198 10/1198 No. Facllty Moving 12199 

Fuel Splls SN:ual lnstal clarifier and roof cover 411197 10/1198 No· Facllty Moving 12199 No 

Vehicle Storage SN:ual lnstal clarifier and roof cover 6/1198 6/1199 No. Fadlty Moving 12199 

Matertal storage· Was1e OIi Sruc1lnJ lnstal darifler/separator and roof cover 611198 10/1198 No • Facllty Moving 12199 

Vehicle/Equipment Wash Waler SWcval lnstal roof 6/1198 6/1199 No· Facllty Moving 12199 

City of Fullerton • No Significant Issues 

City of Garden Grove 

Munlclpat Service Cantor Hazardous Matertats storage Non-atuctnt Tralring of persomel 12/1198 4/M)O . Yes No 

Flra Station #2 Hazardous Matertats storage Non-sll'Ucllnl Tralring of persomel 12/1198 4/1/00 Yes No 

Fire Statton 113 Hazardous MatertalS storage . Non-atuctnt Trailing of persomet 12/1198 4/1/00 Yes No 

Flra Station #4 Hazardous Materlats storage Non-sll'Ucllnl Tralring of persomel 12/1198 
. 

4/1/00 Yes No 

Flra Station 115 Hazardaus MatertalS storage Non-sll'Ucllnl Tralring of persomet 12/1198 411/00 Yes No 

Fire Station #8 Hazardous Materlats storage Non-atuctnt Tralring of persomet 12/1198 411/00 Yes No 

Fire Station #7 Hazardous MatertalS storage Non-sll'Ucllnl Tralring of persomel 12/1198 411/00 I Yes No 

' City Hall MatertalS storage Sruc1lnJ Replace generator TBO 121221'i19 
I 

No-2005 No 

Police & Fire Station Hazardous Matertats storage Non-sll'Ucllnl Training of persomel 12/1198 411/00 Yes No 

WIiiowick Goll Courao Was1e storage Sruc1lnJ Bulclberm Train persomel 11/1198 12/1198 Yes '.1ncorrec11y lden11fted as a llUidpal 
fadl1y No 

Vehicle & Equipment Wasting SN:ual lnstal a dartfler 12/1198 6/1199 

City of Huntington Beach 

Park Maintenance Faclllty Materlal Storage/Trash Bin SN:ual COnstruct berm 11115197 on going No • In Design 
No 

Fuel Splls • large SN:ual COnstruct roof 11115197 ongo1ng No • Under Cons1rucilon 

Joint Powor9 Train Center Trash Bin SN:ual COnstruct roof 12/1198 ongoing No 
No 

Trash Bin Non-sll'Ucllnl Provide spil clean 14J matertals 11115197 on going No 

Civic Con1or Fuel Splls SN:ual Replace fuel system 11/15197 12/1198 Yes~ Cor,1)1eted prtor to last rep"'11ng pertod No 

Trash Bin • Polee Par1dng lot SN:ual COnstruct roof and berm NIA Pendng Fining No • In progress 

Trash Bin. City Hal SN:ual COnstruct roof and berm NIA Yes. Cor,1)1eted prtor to last rep"'11ng period 

Vehicle/Equipment Wash Water SN:ual COnstruct vehicle wasting bay NIA Pendng Fining No • In Progress 

18001 Hun11ngton Stroot RJorlde Bulk storage Srudlnt COnstruct Roof For Area 1/1198 
12/1/1998 (Pendng No • In Design 

fining} 

Fuel Spll - Smal 8"uctlr"al Replace fuel system 11/15197 4/1199 Yes. Corr1)1eted prtor to last rep"'11ng pertod No 

Materlal storage SN:ual Relocate and construct covered storage 111/00 12/1/01 (Fining No· 12/1/01 
araa nee"""' 

Beach Maintenance Yard Mat811al storage. OIi Stuc1lrat C0ns1ruct berm 10/1198 10/1199 Yes No 

• • • 
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• Tabl~ 3.1 O 1999/00 Envlronmental Perforn;ian.rt Significant Issues Action Plan Updates • Action Plan Complete & Revleed End Any Addltlonel 

Location Slanlficant Issue Type Of Control ACTION I ACTION 2 START DATE END DATE Date Slgnlncenl loouN 

City of Huntington Beach (continued) 

Beach Maintenance Yard Fuel Splls Strucil.nl Cons1ruci berm 10/1198 10/1199 Yes 
No 

UndergrOln:I Storage Tank Strucil.nl Remove LndergrOln:I slorage tanks 12/1/98 12/1199 Yes 

Gothard Fire station UndergrOln:I Storage Tank Strucil.nl Remove & replace LndergrOln:I slorage tank NIA 4/4199 Yes. ~tad prior to lasl reporting period No 

Werner Fir• S1etlon UndergrOln:I Storage Tank Strucil.nl Remove & replace i.idergrOln:I slorage tank NIA 4/1199 Yes. Coff'4)1eted prior to lasl reporting period No 

Corporete Yard Fuel Splls Strucil.nl Conslruct berm 12/t/98 1/1199 Yes - ~ted prior to lasl reporting period No 

City of lrvlne • No Slgn'1!cant Issues 

City of La Habra 

Public Worlce Yard Vehlcle/Eqi.iprnent Wash Weter Strucil.nl lnslal clartller 7/1/01 
... ~UN~(.-enaing No· Rebudget for clartller 7/1/01 flmng) 

Trash Bin Strucil.nl Construct a contalrment berm 7/1/01 
6/30/02 (Pending No. Desi~ contalrment cover 7/1/00 No 

flmng) 
Materlal storage - Chemicals strucual Construct MW charricel shed 7/1198 1999 Yes 

City of La Palma 

Walker Well & Pump S1n Material 6torage • CNortnefAcJlamag 61Nc\nl c.onnuct a eontalnment berm 11/15197 7/1198 
Yes. no slg Issues charricals housed In a 

No 
1Umslaloo 

City Yard & Pump S1n Material Storage - llliklng Materlals Strucil.nl Construct a contalrment araa Construct a berm - water clvtslon 11/15197 7/1198 
Yes • no slg Issues chemicals housed In a 

No 
p1.1111 station 

City of Laguna Beach 

Nuraery Matartaf storage - Chemicals lden1lfy lrrc,rovements needed 1/1199 8l30/99 No-10/00 

FlreS1atlon Vehlcle,Eqi.iprnent Wesh Weier Identify .. ovements needed 1/1199 1/1/00 No- 10/00 
No 

Corporal• Yard Vehlcle/Eqi.ipment Wesh Waler ldenlfy lfl1ll'ovemenls needed 1/1199 1/1/00 No-10/00 

Oumpater Facility Waste storage Non-s1rucual Cover cutng wet weather 12/1198 Ongoing Yes • Coff'4)1eted prior to last reporting penod 

City of Laguna HIiis • No Significant Issues 

City of Laguna Nlguel • No Significant Issues 

City of Lake Forest • No Significant Issues 

City of Los Alamitos • No Significant Issues 

City of Mission Viejo • No Significant Issues 

City of Newport Beach •.No Significant Issues 

City of Orange • Na Slgnlfl~ant Issues 

City of Placentia • No Slgnlfl.cant Issues 

City of San Clemente • No Significant Issues 

City of San Juan Capistrano • Na Significant Issues 

City of Santa Ana. 

Corporation Yard Matartal Storage - (out Door) Chemicals Strucil.nl Construct a roof & containment berm, Train 8t'l"4)loyees 11'5198 7/1198 
Yes. Tralring/ No - Berm Complelon Date= 

I 10/00 
'. 

' 
No 

Leakage from fUd nnsfer area Strucual 
Mow~ to cowred area & add 

Train 8f11)1oyees 1/1/00 7/1/00 
Yes. Tralring/ No - Berm eon,,ieaon Date = 

contalrment berms 10/00 

City of Seal Beach 

Beverly Manor Uquefled Petoleun Gas Strucual Construct a contalrment berm 11/15197 7/1198 No - 711/00 Budget ttem No 
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Table 3.1 O 1999100 Envlronmental Performance Report Significant Issues Action Plan Updates 

Action Plan Complete & Revloed End Any Addlllonal 
Location Slanlflcant Issue Type Of Control ACTION1 ACTION2 START DATE END DATE Data Significant luuoe 

City of Seal Beach (continued) 

Beverly Manor Material Storage - Oil Stucual Construct a con1alrment berm & roof lns1al an ollhvater separator No· 711/00 Budget Item No 

BolaaChlca Material Storage Strucual Construct a con1airment berm & roof lns1al an ol""8ter separator 11/15197 7/1/00 No No 

Public Worlte Yard Fuel Island Stucual Remove l.ndergroo.r,d s1orage tank and 11/15197 7/1198 No - UST to be removed 1199 No relocate 

City of Stanton 

10852 Bait StrHt Material Storage Non-nucllnl Increase lnspec11ons of s1orage area Train~ 11/15197 Ongoing No. In Prog:ess No 

City of Tustin 

Des1gn/lns1al canopy; Obtaln 
Corporate Yard Sweeper Transfer Area Stucual T etT4>orarlly use sa....,gs as banns wastewater clscharge permit f« wash rack NIA N/A Yes (Ac11on 1 )/ No (Ac11on 2) No 

clscharge to sanitary ._ 

City of VIiia Park 

17855 Santiago Boulevard Vehlde/Eqo..ipmenl Malnlanance Stucual Construct a con1alrment berm, remove ,,..... Re<b:e slZe or on-site s1orage con1alners 1/1198 1/1/05 No· SIii need berm 

FUd Transfer Areas Strucuet Remove ga- ,,....., lnstal clarifier Construct a con1alrment berm. ellklenl to - 1/1199 111/02 No· Pllrc, and Tank Removed No 

Waste $1C(age Strucuet Construct a con1alrment berm & roof 1/1199 1/1/02 No 1/1/02 

' 18021 Lincoln StrNt Waste $1C(age Stucual Cover wasle bins 1/1/00 12/1/00 No-12/1/00 No 

City of Westminster 

Corporation Yard Paint Drying Area Stucual Cons1ruc1 a canopy Remove <rjlng area 1/1198 5/1198 Yes • COff1)1eted prl« to 1851 repo,11ng period No 

City of Yorba Linda I 

City Yard Fuel Splls - Sinai & Large Strucuet Construct a con1alrment berm 11/15/97 Ongoing I No 
: 

Fuel Splls • Sinai & Large Non-S11Uc:1Lral Pl.n:hase spll clean 14> matel1ats Train~. lnspec1 dally, sweep 10/3197 Ongoing No 

County of Orange ' 

Laguna Nlgual Park Matertals $1C(age " Paint Strucuet r<econsu ""' a poraon OJ Ille ComBlrmem Construct berm 1/1198 6130/98 Yes - COff1)letecl prl« lo last repor11ng period No 
berm 

ln,lna Regional Park Mate11als Storage • 55 gal. dnans Non-nucllnl Remove and clspose of 1/1198 12/30198 Yes - COff1)1eted prl« lo last repor11ng period No 

Cantrel Utlllty Faclllty Mate11als Storage • Cherricals Stucual Construct !WW berm 2/15198 10/30198 Yes - COff1)1eted prl« to last repor11ng period No 

Health Cara Complex Waste Storage - Blohanrds Non-nucllnl Train~ Put141 sip 2/1198 6130/98 Yes - ConlJ!eted prior to 1851 repor11ng period No 

KatallaYard Fuel Spils • Smal Non-S11Uc:1Lra1 Place pan underneath velicles Conwct degreasing on wash pad 12/1198 Ongoing Yes • eon,,leted prl« to 1851 repor11ng period 

Velicle & Eqo..ipment Wasling Non-S11Uc:1Lral Train ""1)1oyees 12/1198 Ongoing Yes - COff1)letecl prl« to last repor11ng period No 

I 
. Waste Storage Non-S11Uc:1Lral Train 8n1J1oyees Conwcl lnspec1lons 12/1198 Ongoing Yes - COff1)letecl prior to 1851 repor11ng period 

Shariff-Coroner Civic Canter Vehicle WasNng Strucuet 
Dlscontlrue """" 

7/1198 12130199 Yes No 

• • • 
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• Category 

1. Flammable 
& Poison 

2. Acid 

3. Base 

4. Oxidizer 

5. PCB -containing 

6. Aerosol 

7. Reclaimable 

8. Other 

9. Asbestos 

• 

Table 3.111999/00 Integrated Waste Management 
Household Hazardous Waste Program Collection Totals 

Collection Center Waste Volumes Collected (oounds) 
Type Of Waste Anaheim Huntinaton Beach Irvine San Juan Capistranc 

Flammable S0lid/Liq1,1id 165,443 158,110 82,010 72,200 
Bulked Flammable Liquids - - - -
Oil-Base Paint 119,095 152,309 104,615 97,726 
Poison (Exel aerosols) 38,385 36,524 17,516 15,620 
Reactive & Explosive 10 - - 10 

Inorganic Acid 5,728 6,046 3,573 2,610 
Organic Acid 4,600 6,600 2,200 1,200 

Inorganic Base 1,328 846 773 1,000 
Organic Base 5,600 11,600 2,800 2,600 

Neutral Oxidizer 400 1,000 400 200 
Organic Peroxides 20 6 10 10 
Oxidizing Acid - 200 200 200 
Oxidizing Base 1,328 846 373 -
PCB Containing Paint - - - -
Other PCB Waste · 10 - 200 300 

Corrosive Aerosols 600 1,200 800 200 
Flammable Aerosols '25,864 36,060 14,148 12,000 
Poison Aerosols 3,000 3,600 1,200 1,200 

. ·--

Antifreeze 24,379 29,410 15,114 8,585 
Car Batteries 95,840 111,840 35,360 44,720 
Fluorescent Bulbs - - - -
Latex Paint 201,444 214,832 158,117 71,825 
Motor Oil/Oil Products 208,962 177,221 85,973 63,750 
Oil Filters 4.,200 2,800 1,800 1,000 
Mercury (Metallic) 30 40 40 1 

Medical Waste - - - -
Household Batteries · 400 100 700 500 
Other 42,722 !32,987 24,748 13,275 

-

Collection Center Totals 949,388 984,177 552,670 410,732 

Grand Total Collected 2,896,967 
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Table 3.121999/00 Household Hazardous Waste Management 

Does The City Collect 
City Houeehold Hazardous 

Doetl the City Have or Does The City Refer Residents 
Pennlttee Household Hazardous Participate In a Used OIi Types of Materials Collected to the County Collection 

Waste? 
Waste Examples 

Grant? Centers? • !Anaheim No -- No Report --- Yes 

Brea No --- No --- Yes 

Buena Part< No --- July 2000 - June 2003 --- Yes 

Costa Mesa Yes Roundups July 2000 - June 2003 UsedOil Yes 
--

- -----
cypress No -- July 2000 - June-2001- - ---- Yes 

Dana Point No --- July 2000 - June 2003 --- Yes 

Fountain Valley No --- July 1997 - June 2002 UeedOil Yes 

Fullerton No -- July 1997 - July 2000 -- Yes 

Garden Grove Yes Ooorll)Ooor July 2000 - June 2003 UsedOil Yes 

Huntington Beach No --- July 2000 - June 2001 --- Yes 

lrvlne No -- July 2000 - July 2001 --- Yes 

La Habra No --- July 2000 - June 2003 --- Yes 

La Palma No -- No --- Yes 

Laguna Beach Bi-annually OoortD Door, 5IDO July 1999-June 2000 Nol Available Yes 

Laguna HIiie No July 1997 - July 2000 --- Yes 

Laguna Niguel No --- Through the County --- Yes 

Lalle Forest Yes -- June 1997 - June 2002 Household Hazardous Waste Yes 

Loa Alamitos No -- No --- No • Mission Viejo Yes Drop Off Location July 2000 - June 2003 Household Hazardous Waste Yes 

Newport Beach No -- No --- Yes 

Orange Yes Used Oil Pick-Up 
, 

July ID June Household Hazardous Waste Yes 

Placentia Yes --- June 1997 - June 2000 --- Yes 

San Clemente No -- No --- Yes 

San Juan Capistrano No --- No --- Yes 

Santa Ana No --- January 2000 - April 2002 --- Yes 

Saal Beach No -- Yes --- Yes 

Stanton No -.-- No --- Yes 

Tustin No -- July 1997 - July 2002 --- Yes 

VIiia Perl< No Report 

Westminster No -- June 1997 - June 2000 --- Yes 

Yorba Linda No --- No --- Yes 

County of Orange Operate Collection Centers Ofop Off Location June 2000 - June 2003 Household Hazardous Waste Yes 

• 
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• Table 3.13 1999/00 Permlttee Household .us Waste Program Collection Efforts • 
Category Type Of Waste CoataMaaa Garden Grove Orange Lake Forni MIHlon Viejo Placentia 

011 Collection HHW RoundunlEvent 
1. Fla""'8bte Fla111118ble Sold/liquid 0 0 0 305 9,415 137 

& Polson Buked Fla111118ble Liquids 0 0 0 0 0 0 
Ol~Base Paint 0 0 0 5,404 26,090 128 

Polson (Exd aerosols) 0 0 0 12,510 2,499 19 
Reacilve & Explosive 0 0 0 0 0 0 

Slj)tolal 0 0 0 18218 38004 284 

2.Add Inorganic Add 0 0 0 300 645 1 
OrgaricAdd 0 0 0 0 70 8 

Slj)tolal 0 0 0 300 715 8 

3. Base Inorganic Base 0 0 0 300 980 0 
Organic Base 0 0 0 0 0 1 

Slj)tolal 0 0 0 300 980 1 

4. Oxlclzer Neutral Oxlclzer 0 0 0 35 0 0 
Organic PerOlddes 0 0 0 0 5 0 

Oxlclzlng Add 0 0 0 0 10 0 
Oxlclzlng Base 0 0 0 0 972 0 -· 0 0 0 35 887 0 

5. PCB -containing PCB Containing Paint 0 0 0 0 0 0 
01her PCB WaS1e 0 0 0 0 11 0 

Slj)tolal 0 0 0 0 11 0 

6. Aerosol c«rosiwJ Aerosols 0 0 0 0 168 0 
Flanrnable Aerosols 0 0 0 600 1,176 23 

Polson Aerosols 0 0 0 0 336 0 
Slj)tolal 0 0 0 800 1880 23 

7. Redlllmable Anlfreeze 74 80 0 167 1,275 0 
Car Batteries (Avg 30 Lbs} 8,335 1,465 0 870 6,840 280 

AJarescent Bl.lls 0 0 0 0 0 0 
LiltexPelnt 13,680 0 0 1,835 16,150 272 

Motor OIIA'.lll ProGJcts ( 1 gal= 8.34 Lbs} 5,425 31,973 29,600 917 6,800 298 
Oil Allers (Avg 1 Lbs) 9 1,154 997 0 0 5 

Mercuy (Melalc} 0 0 0 0 20 0 
Slj)tolal 25523 34872 30587 3 789 31085 855 

8. 01her Meclcal Waste 949 0 0 0 0 0 

Household Battertes 0 0 0 0 300 0 
01her 0 0 0 950 0 12 

SIA>lotal 848 0 0 850 300 12 

9. Asbestos 0 0 0 0 25 0 

Coledlon Center T olals 28,472 34,872 30,597 24,193 73,787 1,184 

Grand Total Colected 180,905 
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Cttv 
Anaheim 

Brea 

Cypress 

Dana Point 

Fountain Valley 

Fullerton 

Garden Grove 

Huntington Beach 

La Habra 

Laguna Niguel 

Los Alamitos 

San Juan capistrano 

• Seal Beach 

Stanton 

rrustin 

VillaParl< 

Westminster 

Yorba Linda 

As of 11/10/00 

Table3.14 
City To Provil!ie Partial Water Pollution Incident Services 

1999/2000 Designated Authorized lnspector(s) 

City Designated Alllhorlzad Inspectors 
24 Hour Number Name Denartment Phone 

Code E""'rcement Division Durino Normal Worl< Hours 714-765-5158 

Al Brady Dan Dominguez David Gensler 
Marl< Ilagan Lee Kull Matt Letteriello 
Ken Marsh Chris Martel Chet Panique 

Arlene Ruelaz-Hemandez Bill Small Richard Steenbergen 
Denny Tucker Max Wilson 

Code Enforcement After Normal Worl< Hours 
Pager 714-346-9939 Richard LaRochelle Code Enforcement Supervisor 714-765-5158 x4413 
Pager 714-346-9935 John Polle Code Enforcement Manager 714-765-5158 x5190 
Pager 714-346-9930 Roger Bennion ___ .. - Code Enforcement Supervisor 714-765-5158 x4470 
Pager 714-346-9924 Fred Fix Senior Code Eriforcement"Ollicer 714-765-5158 x4471 
Pager 714-346-4617 Don Yourstone Senior Code Enforcement Officer 714-765-5158 x4451 
Pager 714-346-9929 Linda Eaves Senior Code Enforcement Officer 714-765-5158 x4472 

Sam Hanna Assoc. City Engineer 714-990-7760 
Phil Wray City Engineer 714-990-7763 
Roger Gary Code Enforcement Officer 714-990-7139 

3onzalo Vasquez Public Worl<s 714-229-6752 

Bob Warren Director of Public Works 949-248-3554 

Bill Ault Director of Public Works 714-593-4434 

Fullerton Police Department Jinny Barton Code Enforcement Supervisor 714-738-5799 
714-738-6715 Steve Long Hazardous Materials Specialist 714-738-3160 

Gene Viramontes Street Superintendent 714-738-6897 
Hadi Tabatabaee-Pour Building Official 714-738-6558 
Ron Wallin ~r. Civil Engineer 714-738-6853 

Les M. Jones, II Public WOlks/Director 714-741-5378 

George Munsey Fire Dept/Captain 714-536-5411 
!Tom Shaw Fire Dept/Captain 714-536-5411 
Frank Mead Fire Dept/Captain 714-536-5411 
*Mike Strange Community Dev/Sr. Planner 714-536-5253 

*Code Enforcement 
Eric Chartonne Public Works 714-536-5430 
ChuckBumey Fire Dept 714-536-5979 

Vaughn Herrick Police/Code Enforcement 562-905-9750 x228 
Gary Sins Fire 562-905-9618 
Paul Hamilton Public SeMces/Streets 562-905-9792 
Alan Leung Public Works 562-905-9720 

JeanJambon Public Works Inspector 949-362-4345 

Michael M. Kim Public Services/City Engineer 562-431-3538x100 
David Cox Public Services/Superintendent 562-431-3538x105 

Jack Galaviz Public Works/Manager 949-443-6364 
William Huber Engineering/Building 949-443-6336 

:.1eve Stockett Public Wori<s Supervisor 562-493-8660x432 
George Bernard Public Wori<s Assistant 562-431-2527x343 

Mike Kim Engineering/Public Wori<s 714-379-9222 x204 
Craig Stubbe Public Wori<s 714-379-9222 x202 

T 1m D. Sellet Dir. Of PW/City Engineer 714-573-3150 
Nick Anderson Community Development 714-573-3130 

Gary Johnson City Engineer 714-998-1500 
Ron Hagley Street Superintendent 714-998-1500 

Westminster P.O. Vicki Morgan Sr. Code Enforcement Officer 714-898-3311><276 
898-3311 x421 Jeff Jones Code Enforcement Officer 714-898-3311 x206 

898-3315 
898-3315 

Tom Wheeler Engineering 714-961-7170 
Bill Krelle PW Inspector 714-961-7170 
Pat Guzik PW lnsoector 714-961-7170 

• 

• 

• 
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• City 

Costa Mesa 

Irvine 

Lapuna Beach 

• Newport Beach 

Orange 

San Clemente 

As of 11/10/00 

• 

Table 3.15 
City To Provide ALL Water Pollution Incident Services 

1999/2000 Designated Authorized Inspector( s) 

City Designated Authorized Inspectors 

24 Hour Response Number Name Deoartment 

Communications Division ITom Banks Public Serv. Construction Mgr 

714-754-5250 Sandra Benson Dev Services - Code Enforcement 

!Victor Cliff Private Right of Way 

Edward Petros Dev Services - Building 

Irvine Police Department Jan Helf Community Development 

949-724-7200 Terry Trytten Community Development 

Manuel Garcia Community Development 

Mel Harwell Community Development 

Gary Sager Community Development 

Julie Clift Community Development 

949-497-0701 Louis Kirk Senior Code Enforcement Officer 

Kyle Butterwise Community Development 

Newport Beach P.D. Jim Sinasek Planning 

949-644-3711 Lloyd Whisenant Police 

Wes Armand Harbor Resources 

Orange Police Department John Loertscher Public Works - Mtce Supt 

714-538-1961 George Pedroza Public Works - Mtce Inspector 

Jim Woods Public Works - Mtce Inspector 

City Dispatch !John Bressan Public Works 

949-366-1553 Mike Parness City Manager 

Phone 

714-754-5222 

714-754-5059 

714-754-5293 

714-754-5295 

949-724-6326 

949-724-6329 

949-724-6333 

949-724-6333 

949-724-6324 

949-724-6400 

949-497-0301 

949-497-0332 

949-644-3215 

949-644-3652 

949-644-3043 

714-532-6455 

714-532-6461 

714-532-647 4 

949-361-8200 

949-361-6150 
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Table 3.16 
County/OCFCD to Provide ALL Water Pollution Incident Services 

1999/2000 Designated Authorized Inspectors 

County Designated Authorized Inspectors 

Buena Park Mission Viejo I Name I Department Phone 

-

-- - -

La Palma Placentia Due Nguyen Environmental Resources -714-567-6339 

Laguna Hills Santa Ana Karen Ashby Environmental Resources 714-567-6297 

Laguna Woods Lake Forest Lane Waldner Environmental Resources 714-567-6370 

Unincorporated County Bruce Moore Environmental Resources 714-567-6373 

Eric Klein Environmental Resources 714-567-6371 

24 Hour Response Number: 714-628-7208 

• 

• 

• 
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• Table 3.171999/00 Pennlttee .Management Practices • Fertilzers In Yow Jwtsdictlon 
Qualtfted Fen•zer Specialist Consulled R•g•dlng Have F•rt•zer Organic/stow 

Org_,_ 
DldAny Fort•zer Aro Managed By: Acree an Which Soils Tested for Release Fartllz .. 

PermMtee Fen•zers in .,.. CampllllbilllJ 
Storage Facilltte1 R.a.aH Fart•z.,. UeedToQrealer Ip•• Occ ... ln Tho 
BHn Upgraded Usod? Last Yew 

E11ton1? 
Cll\,Persannol Contractor 

Applcatlan Application 
Storage Handing 

RIIIH/Timlng -·ds 
Anaheim X X 449 No Yes Yes Yes Yes Na 

Brei X 75 No No No No No Na 

Buena Perk X 88 No 1998 No NIA No No No 

Costa Mesa X X 200 Ongoing Yes Yes Yes No No 

c,..,.., X 3 No No 1997/1998 Yes Yes No 

Dana Polrt X 50 Mar-99 Jun-99 Jun-99 Yes No Na 

F.....talnValey X 200 Dec-99 Ongoing No Yes No No 

F-on X 20 J\1-99 No 1997 Yes No Na 

oa.-OnMt X X 180 1998 1999 Nat needed Yes Yn No 

lvlllnglon Boact, X 429 Yes Yes Yes Yes Yes Na 

INtno X X 588 Ongoing Ongoing No Yes Yes No 

laHabra X X 44 No No No Yes Yes No 

LaPaha X 30 No Yes No No No No 

Lagoni Beach X 30 No No No Yes No No 

Lagon,Hh X 102 Apr-00 Jun-00 Yes Yes Vos No 

Lagon,tlguot X X 151 1999 1999 No No No No Yes Yes No 

L-Fcnst X 175 Yes Yes Yes No No No Yes No No 

LosAaarrflos X 22 1997 1997 1997 Yes v .. No 

Msslon\/loja X 798 Yes Ongoing No Yes Vos No 

NewpartBoact, X X 280 Oeo-99 J..,.oo No No 1995 Yes Yes No 

Orange X 125 No Ongoing 1998 Yes Yes No 

Placenlla X 130 Yes Ongoing No Vos Yes Na 

San ctemente X 100 No No 1998 Yes Yeo No 

San Juan Capistrano X 75 No No Yes Yes Yes No 

Santa Ana X X 480 Fet,.00 Yes Yes Yes Ye, No 

Seal Beach X 15 Ongoing Vos Yes Yes No No 

StaNon X 27 No No No Yes No No 

Tustin X X n Yes Yes No No Yes Yes No 

Vila Part< NoR111art 

Westminster X 18 No No Yes No No No 

Yarlla Undo X 400 Ongoing Yes No No No No No 

C.....ty of Orange X X 580 No No V1rtes by park Yes No No 
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Table 3.18 1999100 Fertlllzer Application by Perrnlttee 

Permlttee Fertilizer Amount Applied 

Anaheim Best 16-6-8 20,5501bs • Calcium Nitrate 25-0-0 6250 lbs 

Ammcrium 6000 lbs 

C~r 6000 lbs 

46-0-0 Not Reported 

35-3-11 Not Reported 

- T~rf Supreme 15-5-7 86,665 lbs 

Scottss High K 13-2-26 2:000 lbs 

Nutriculture 10-20-30 497 lbs 

Scotts Minors 26-4-12 2313 lbs 

Scotts Super Fairway 36-3-7 450 lbs 

Scotts Nit/Pot 21-3-20 709 lbs 

Scotts Supergreen 19-0-17 150 lbs 

Scotts Turf 32-3-16 550 lbs 

Scotts Fug 1114-3-3 14,Sn lbs 

Persell Pyon 0-0-46 27001bs 

Plant MaNel 28-8-18 4550 lbs 

Scotts Starter 19-25-5 500 lbs 

Scotts Weed II 21-3-20 360 lbs 

Scottss Complete 31-3-10 1210 lbs 

Scottss 30-3-9 3800 lbs 

Calcium Nitrate 15-0-0 3990 lbs 

~mmonium Nitrate 34-0-0 1160 lbs 

Scottss Weed Plus 22-0-6 17,8501bs • Sulfate of Ammonium 21-0-0 100 lbs 

Grow Power 5-3-1 1230 lbs 

Best Nitra King 22-3-9 31,6981bs 

~mmonium Nitrate 35-0-0 120 lbs 

Brea Turf Royale 21-7-14 50 lbs/ 10,000 sq. ft 

Best w/ Trimec 16-6-8 50 lbs/ 10,000 sq. ft 

Best Ap,monium Phosphate 16-20-20 50 lbs/ 6,000 sq. ft 

Best Super Iron 9-9-9 50 lbs/ 4,500 sq. ft 

Buena Park Turf Supreme 6 lbs/ 1000 sq. ft 

Costa Mesa Turf Royale 21-7-14 5 lbs/ 1000 sq. ft 

Best XB 6-20-20 15 lbs/ 1000 sq. ft 

Best Turf Supreme 16-6-8 6.2 lbs/ 1000 sq. ft 

~mmonium Nitrate 34-0-0 3 lbs/ 1000 sq. ft. 

Cypress Turf Royale 21-7-14 10,SOOlbs 

Dana Point Best 16-6-8 20,000 lbs 

Calcium Nitrate 6000 lbs 

Ammonium 60001bs 

Gro-Power 60001bs 

Fountain Valley Scott's ProGrow 12,000lbs 

Parex 4500 lbs 

Fullerton 16-6-8 6000 lbs 

15-15-15 2001bs 

Garden Grove Best 16-20-20 Preplant 20 bags • Best Turf Supreme 16-6-8 6000 lbs 
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Table 3.181999/00 Fertilizer Appllcatlon by Permlttee 

Pennittee Fertilizer Amount Applied 

Huntington Beach Super Iron 9-9-9 1000 lbs • Turf SupremefTrimec 300 lbs 

Nilra King 22-3-9 10,400 lbs 

Scotts Pro Turf 36-3-7 113,000lbs 

lrvlne 16-6-8 38,750 lbs 

9-9-9 w/ iron 3500 lbs 

21-0-0 2200 lbs 

46-0-0 500 lbs 

25-5-5 500 lbs 

16-2().() 1900 lbs 

37-0-0 80001bs 

29-3-8 2000 lbs 

39-0-0SCU 26,000 lbs 

20-20-20 121bs 

Security Iron & Zinc Chelate 5 quarts 

Gypsum 4,000lbs 

La Habra Nilra King 22-3-9 3250 lbs 

Turf Supreme 16-6-8 37501bs 

Slow Release 28-3-7 85001bs 

Organic Mulch 100 yards 

La Palma Turf Supreme (Beal Cole) 4tons 

Laguna Beach Best Turf Supreme 16-6-8 28 Acres@ 41bsper 1000sq fl X 6.25 Actual Nitrogen 

Peters Professional 20-20-20 2001bs 

Laguna Hills Bes11~ 16,000lbs • Nilraking 21,7-7 8000 lbs 

Ammonium Sulfate 21-0-0 32,000 lbs 

Laguna Niguel Best 16-6-8 1 lb./ 1000 sq. fl 

Best Super Turf 25-5-5 1 lb./ 1000 sq. fl 

Best Soil Buster 20 lbs/ 1000 sq. fl 

Lake Forest Turf Supreme 16-6-8 180,000lbs 

Los Alamitos Best Super Turf 350 lbs 

Best Turf Supreme PLVS Trimec 23001bs 

Mission Viejo Sulfate or Ammonium 6 lbs/ 1000 sq. fl per year 

Sulphur Coated Urea 12 lbs/ 1000 sq. fl per year 

Humate (Humic Acid) 100 lbs/ 1000 sq. ft per year 

IBDU 8 lbs/ 1000 s_ci, !l-.~r year 

NilraKing 6 lbs/1000 sq. It per year 

9-9-9 2 lbs/ 1000 sq. fl per year 

16-6-8 2 lbs/ 1000 sq. It per year 

Newport Beach Best 16-6-8 22,500 lbs 

Best 21-0-0 6.000lbs 

Best30-39 33,5000 lbs 

Best 9-9-9 8001bs 

Best 15-15-15 55,000 lbs 

Orange Best16-68 24,000 lbs 

• Best 16-6-8 300gallons 

Best 15-15-15 24,000 lbs 
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Table 3.181999/00 Fertlllzer Application by Permlttee 

Permittee Fertilizer Amount Applied 

Best2239 24,000 lbs • Agri-Form 1291bs 

Ammonium Sulfate 20,000 lbs 

Placentia Turf Supreme 16-6-8 2000 lbs 

Best Super Turf 25-5-5 9000 lbs 

Best 6-20-20xb 2000 lbs 

San· Clemente - . - KN03 13-0-6 2000 lbs -·- --- -. 
--

CaN03 15-0-0 60001bs 

PolyCoated Urua ~ 20,000 lbs 

5-16-22 Ammoniacal N 2000 lbs 

San Juan Capistrano 16-6-8 3600 lbs 

21-0-0 6000 lbs 

Santa Ana Turf Supreme 16-6-8 28045 lbs 

Nirta King Fellilizer 40201bs 

Potassium Sulphate O.O.SO 216 lbs 

Gypsum 1080 lbs 

Calcium Nitrate 15-5-0-0 51bs 

Ground Calcium Carbonate 3601bs 

Ammonium Sulphate 1050 lbs 

seal Beach Super Turf 25-5-5 2050 lbs 

StantDn No Report 

Tustin 23-4-7 1000 lbs 

Best Turf Supreme 16-6-6 1400 lbs 

16-6-6 1400 lbs • Planer/Soil Mix 25 yards 

VIiia Parll No Report 

Westminster Super Turf 16-&-4 1900 lbs 

Custom Feflilizer 7-7-7 650 lbs 

Rose Food 1200 lbs 

Weed Control/lawn Food 12-4-4 5001bs 

Yorba Linda 16-6-8 36,2501bs 

15-0-0 1100 lbs 

22-0-6 1200 lbs 

9-9-9 18,642 lbs 

21-0-0 14280 lbs 

22-3-9 16,800 lbs 

County Of Orange Turf Supreme 16-6-8 19,150 lbs 

Turf Royale 21-7-14 43,000lbs 

8-8-16 251bs 

Best Super Turf 25-5-5 174 lbs 

~mmonium Nitrate 33.().() 5001bs 

Classic Royale 15-15-15 100 lbs 

Scotts Starter Fertilizer 16-25-2 272 lbs 

Urea 46'11, Nitrogen Not Available 

Vigaro 28-3-3 161bs 

• 
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Table 3.19 1999/00 Perrnittee Pesticide Use 

Number of Acres Number of 
Permittee 

On Which Tested Soils for Number Of 
Restricted/Category I 

Pesticides are in Compatibility Pesticides Used 
Use 

Pesticides 

Anaheim 809 No 40 4 

Buena Park No Report No 1 1 

Brea 75 No 4 0 

Costa Mesa 250 No 14 3 

Cypress 16 No 2 0 

Dana Point 3 Sep-98 3 2 

Fountain Valley 200 No 12 0 

Fullerton 130 No 11 1 

Garden Grove 130 Yes 11 0 

Huntington Beach No Report No 12 2 

Irvine 1,400 No 42 6 

La Habra 126 No 5 1 

La Palma 5 No 8 0 

Laguna Beach 20 No 6 0 

Laguna Hills 102 Apr-00 4 0 

Laguna Niguel 25 No 7 Not Available 

Lake Forest 175 No 6 6 

Los Alamitos 10 1997 7 0 

Mission Viejo 796 No. 7 7 

Newport Beach 250 Dec-99 8 2 

Orange 25 1999 5 0 

Placentia 130 No 4 0 

San Clemente 2 No 11 0 

San Juan Capistrano 7 No 5 2 

Santa Ana 456 No 16 1 

Seal Beach 3 No 3 0 

Stanton No Report No 4 No Report 

Tustin 166 No 12 0 

Villa Park No Report 

Westminster No Report No 8 1 

• Yorba Linda 60 No 12 Not Available 

County of Orange 6,939 No 28 6 
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Table 3.20 1999/00 Permittee Pesticide Use 

Restricted/Category I 
Perrnittee Pesticide Amount Applied 

Restricted Category I 

Anaheim Empire20 831bs 
Garton 29.751bs 
Ti'iolet 151bs X 
Roundup Pro 4471bs 
Fumiaiation 301 lbs X 

- - Maki 151 lbs 
Trimec 

- - - - ---- --- 10gal X 
Telstar No RePOrt 
TruPower No Report X 
Turflon Ester No RePOrt 
Mamase No Report 
EaaleWSP No RePOrt 
SnaPShot 2-5 No RePOrt 

- Amdro 101bs 
Cutrine Plus 2081bs 
Award 681bs 
Aauashade 35.751bs 
Daconil 5091bs 
Subdue 221bs 
Primo 101bs 
Heritaae 16.5 lbs 
Merit 21 lbs 
Dursban Pro 381bs 
Chioco 190 lbs 
Bavleton 37.51bs 
Fur/Fug II 18.5 
3336 UD 156 lbs 
Crabgrass Control 391bs 
DicotWeed II 22.51bs 
Banner Max 145 lbs 
Pro-Starr 171bs 
Golden Eaale 151bs 
SPOtrete 3941bs 
Dvlox 201bs 
Chloroovrifos 2.251bs 
Funao Flo 9.51bs 
Eagle 67.51bs 
Fore-Flo 801bs 
Pendimethanin 14,2801bs 
Plus Pre 4901bs 

Buena Park Roundup Pro 7.6HR 
Brea Fusilade . 75 oz / aallon 

Ronstar 100 lbs / acre 
Roundup Pro 2oz/gallon 
Surflan 3 oz I aallon 

Costa Mesa Aluminum Phosohate None X 
Cutrine 6aal 
Flore! .5gal 
Fusilade 2 aal 
Lontrel No Reoort 
MSMA None X 
Nalcotrol None 
No Foam .5 aal 
Ronstar None 
Rounduo Pro 78aal 
Safer Soap None 
Trimec Saal 
Waso Free 1.Slbs 
Zinc Phosohate None X 
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Table 3.20 1999/00 Permittee Pesticide Use 

Restricted/Category I 
Permlttee Pesticide Amount Applied 

Restricted Category I 

Cypress Monsanto Roundup Pro 1491bs 
Valent Distance 1.51bs 

Dana Point Furnitoxin 2.51bs X 
Maki 9lbs 
Trimec/Triple 17gal X 

Fountain Valley Roundup Pro 89.Saal 
Pendulum 51 lbs 
Factor 16.1 lbs 
Reward 4gal 
Ronstar-G 132 lbs 
Ronstar 50 WSP 601bs 
Envoy 2.5ats 
Gallery 6.51bs 
Max Force Ant Bait 4.51bs 
PT515 Wasp Freeze 5.251bs 
Trimec 59gal 
Award 1.31bs 

Fullerton Award 1.21bs 
Cutrine Plus 451bs 
Fusilade II .51bs 
Orthene 1 lbs 
RamikGreen 3121bs 
Ronstar G 2251bs 
Rounduo Pro 324gal 
Surflan AS 130.5 oal 
Turflon Ester .25aal 
Wilco Gopher Getter 3861bs 
Wilco Sauirrel Bait 2121bs 

Garden Grove Agrimycin 1 lb 
Aauazine 4.25 lbs 
ConD@r Bordeaux 151bs 
Dursban 2E .251bs 
Fusilade 2000 .1 lb 
Manaae 64aal 
Oust 1 lb 
Roundup Pro 120.25 aal 
Simazine 900F 261 lbs 
Surflan Boal 
Turflon 51.5 lbs 

Huntington Beach Deadline 100 lbs 
Fumitoxin 391bs X 
Fusilade 1.75 aal 
Gallery 19.5 lbs 
M-Pede 3.5aal 
No Foam B 11 aal 
Qrthene 71bs. 
Rodeo Saal 
Roundup Pro 267.Saal 
Rozol 120 lbs 
Surflan 92.Saal 
Trimec Plus 1 aal X 

Irvine Anti-stress 550 2.Saal 
Aauashade 8gal 
Atrimec 67aal 
Blazon 2.Saal 
Chioco 26019 41bs 
Clearv's 3336 1 lb 
Cutrine Plus 60aal 
Daconil2787 .25aal 
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Table 3.20 1999/00 Permittee Pesticide Use 

Restricted/Category I 
Permittee Pesticide Amount Applied 

Restricted Category I 

Dimension 19.63 aal 
Diohacinone 31bs 
DiQuat 2 quarts 
Dissolve 101bs X 
Ditrac 25.621bs 

- . Dursban Pro .751bs 
Fumitoxin 

.. - . 
91 lbs · X . .. 

Fusilade II 12.1 lbs 
. 

Garlon . 75gal 
Greenzit 1 aal 
Honcho 1 gal 
Hvvar 3gal 
Kinetic 1.Saal 
Mavrick 21bs 
Merit75WP 3.41bs 
M-Pede 1 aal 
Oust .751bs 
Pentac .Slbs 
Reward 1 gal 
Rodeo .75aal 
Rooel 8gal 
Rounduo 135aal 
Royal Slow Grow 16gal 
Scvthe 4.25aal 
Subdue .Slbs 
Telar .751bs 
Temoo .21bs 
ThreeWav .021bs X 
Tracker .75aal 
Trimec 26.75gal X 
Triplet 1241bs X 
Triclet 7.Sgal X 
Turflon .Saal 
Veteran 2.25 gal 
Zinc Phosphide 441bs X 

La Habra Fumitoxin Not Available X 
Gro Tarn Saal 
Rounduo Pro 50.03gal 
Surflan 11 aal 

La Palma Rounduo No Report 
Roundup Pro 171bs 
Turf Suoreme No Reoort 
Malathion 50 No Reoort 
Snectracide No Reoort 
Tectron No Report 
E 1 lnsDACticide No Report 
Deadline 751bs 

Laguna Beach Chioco Ronstar 451bs 
Fusilade II 6.81bs 
Garlon 4 3841bs 
Metaldvhvde 3.5 2901bs 
RamikGreen 41bs 
Roundup Pro 16.3 aal 

Laguna Hills Fusilade 1.75gal 
Orthene 1 aal 
Roundup 35gal 
Turflon 6aal • 
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Table 3.201999/00 Permittee Pesticide Use 

Restricted/Category I 
Pennittee Pesticide Amount Applied 

Restricted Category I 

Laguna Niauel Dicamba4S No Reoort 
Gopheroetter No Reoort 
MCPA4Amine No ReDOrt 
Pendimethalin 60 WDG No Reoort 
Roundup No ReDOrt 
Triolet No Reoort 
Turflon 4E No Reoort 

Lake Forest Diazinon 20aal X 
Fumitoxin 1500 lbs X 
Fusilade 18 aal X 
Ronstar 1000 lbs X 
Rounduo Pro 70aal X 
Surflar BOaal X 

Los Alamitos Rodeo No ReDOrt 
Surflan No Reoort 
Roundup Pro No R"""rt 
Pendulum2G No Reoort 
Turflan No R...,,..rt 
Fusilade No Reoort 
Scotts 26-4-4 w/24D fertilizer No ReDOrt 

Mission Viejo 2, 4-D No Rll!ftl'lrt X 
Aluminum Phosoate No Reoort X 
Dicamba No Reoort X 
MCPA No Reoort X 
Oxvdemetonmethvl No R...,,,rt X 
Strychnine No Reoort - X 
Zinc Phosphide --

No ReDOrt X 
ewoort Beach Barricade Slbs 

Diazinon 501bs 
Fumitoxin Slbs X 
Fusilade II 2aal 
Ronstar G 100 lbs 
Roundup Pro 150aal 
Sluaao 1501bs 
Trimec for Turf 32aal X 

Oranae Fusilade II n.22aal 
Pendulum 32aal 
Rodeo 38.38aal 
Roundup 410.68aal 
Surflan 11.62 aal 

Placentia Fusilade 2000 .Slbs 
Manaae .021bs 
Pennant 56 461bs 
Roundup 681bs 

San Clemente Alliette 321bs 
Banner 12aal 
Bavleton 25 11 lbs 
Chioco266T Saal 
Fore 112 lbs 
Fusilade 2000 1.Slbs 
PrimoMaxx 4aal 
Primo NSB 121bs 
Rounduo Pro Saal 
Subdue Granular 251bs 
Surflan 3aal 

• 

0015612



Table 3.20 1999/00 Permittee Pesticide Use 

Restricted/Category I 
Pennittee Pesticide Amount Applied 

Restricted Category I 

San Juan Capistrano Amine24D 160 aal X 
Fumitoxin 501bs X 
Merit 2.51bs 
Roundup 4.5aal 
Surflan 1.5aal 

Santa Ana . AQuashade 104aal 
Blazom ·- 2.251bs 
Cutrine Plus G 120 lbs 

-

Cutrine Plus LiQuid 94aal 
Fusilade 20.61bs 
Glvfos 121bs 
Merit75WSP 1 aal 
Metaldehvde 1671bs 
Non-ionic Surfactant .251bs 
Reward 21 aal 
Roundup Pro 111 lbs 
Surflan 21bs 
Taraet Pro Spreader 16aal 
Trimec 14.75 lbs 
Turflon Ester 51bs 
Weedhoe 108 1.5aal 

Seal Beach Fusilade 2aal 
Oust 41bs 
Roundup Pro 25aal 

Stanton Aluminum Phosphide No Reoort 
Diphacinone NoReoort 
Strvchnine No Reoort 
Zinc Phosphide No Report 

Tustin Biobarrier 15 ft 
Eatons Bait Block 5blocks 
Fusilade 21bs 
Manaae .021bs 
Metaldehvde 2431bs 
M-Pede 10.75 gal 
Pendulum WDG 117.21bs 
Ronstar G 2561bs 
Roundup Pro 98.67aal 
Turflon Ester 4.71bs 
Ultrafine 2.5aal 
ZP Rodent Bait .251bs 

Villa Park No Report 
!Westminster BannerMaxx 2.61bs 

Fumitoxin 14.59 aal X 
Fusilade 2.28nal 
Manaae .21bs 
Pro Spreader Activator 1.2aal 
Rodeo 3aal 
Ronstar 301bs 
Roundup Pro 71.38 aal 

Yorba Linda Roundup 101.5aal 
Ronstar 15101bs 
Deadline Bullets 2801bs 
Turflow 11 lbs 
Embark 15aal 
Surflow 18.5 aal 

• 
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Table 3.20 1999/00 Permittee Pesticide Use 

Restricted/Category I 
Pennittee Pesticide Amount Applied 

Restricted Category I 

Yorba Linda Trimel 5gal X 
Atrimel 41 gal 
Fusllade 4gal 
No Foam Saal 
Rodeo Herdilide 2.Sgal 
Diazinon 10aal 

Countv of Oranae 41A 179gal 

Altosid Pellets 2.5-10 lbs/application 

Andro 741bs 
Award 2971bs 
Bactimos Pellets 10-16 lbs/aoolication 
Cutrine Plus 50aal X 
Cutrine Plus Granular 301bs 
Diazinon 12.3 lbs / 7 aals 
Diphacinone 601 lbs 
Endurance 21bs 
Fumitoxin 3001bs X X 
Garton 3A .75aal X 
Garton 4 78.75gal 
Lesco Cavalier 2G 37.Slbs 
Lesco Pre-M 3001bs 
Lorsban 4E 2.Sgal X 
Manage .025 lbs 
Mosquito Larvicide GB-111 3 gal/application 
M-Pede .25gal 
Oust _ 246aal 

- - Pendulum 3.3 EC 653gal 
Pendulum WDG 1592 lbs 
Pointer .251bs 
Pro Spreader 1635gal 
Reward 171 aal 
Rodent Gas Cartridae 9.941bs 
Rodeo 1353 gal 
Roundup 2657gal 
Sevin .25gal 
Soike80W Not Available 
Stalker 1.25 gal 
Strvchnine 331 lbs X 
Surflan 1.25gal 
Telar 113 lbs 
Triplet 101bs 
Turflon 41bs 
WeedoneLV4 78aal X 
Zinc Phosohide 12741bs X 
Zoecon 2.5-1 o lbs/application 

• 
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Table 3.21 1999/00 Permittee Pesticide Management Practices 

Pesticides Are Managed By: 
Have All Has A Qualified 

Inspection Conducted For Appropriate Measures Implemented 
Has An Accident 

Applicators 
Or Completed 

Pest Control Mlttgatlon Plan 
Pesticide Spllls 

Permlttee Equlvalent County In The Last 
Obtained State 

Applicator Training? 
Advisor Been 

Application Application 
Been Implemented 

Year? 
City Personnel Contractor Licenses? Consulted? 

Equipment Crews 
Application Storage Disposal T,ransport In Case Of A Splll? 

Anaheim X X No Yes Apr-00 Ongoing Ongoing Yes No 

Buena Park X Yes ------- No No No No No 

Brea X No Yes No Jun-99 Annually Yes No 

Costa Mesa X X Yes ------- Yes 1999 Yes Yes No 

Cypress X Yes --···--- Ongoing Oec-98 Yes Yes No 

Dana Point X Yes ---------- Jan-98 Oct-98 Oct-99 Yes No 

Fountain Valley X Yes --------- Ongoing Jan-00 Dec-99 Yes No 

Fullerton X X Yes Yes Ongoing Jul-00 Jan-00 I Yes No 

Garden Grove X X No Yes Ongoing Daily Annually Yes No 

Huntington Beach X X Yes Ongoing Daily Ongoing 
; 

Yes No ------
Irvine X X No Yes Jan-99 Apr-99 Apr-99 Yes No 

La Habra X X No Yes Yes Jul-00 Mar-00 Yes No 

La Palma X Yes -------- 1997 1999 Yes ' Yes No 

Laguna Beach X Yes --------- Annually Spring 1999 Fall 1997 Yes No 

Laguna HIiis X Yes --------- Apr-00 Jun-00 Nov-99 Yes No 

Laguna Nlguel X Yes ------ Yes Yes No Ongoing Yes No 

Lake Forest X No Report 

Los Alamitos X Yes -------- Annually Feb-00 1999 Yes No Report 

Mission Viejo X Yes ------ Annually No Yes No No No 

Newport Beach X X No Yes Ongoing Jun-00 1994 Yes No 

Orange X Yes ---------- No Monthly 1999 Yes No 

Placentia X No Yes Ongoing Jul-00 Jul-00 Yes No 

San Clemente X Yes --------- Yes Ongoing 1997 Yes No 

San Juan Capistrano X Yes -------- Yes Mar-00 Ongoing Yes No 

Santa Ana X X No Yes Ongoing Jun-00 Apr-00 Yes No 

Seal Beach X X No Yes Jan-00 Jan-00 Ongoing Yes No 

Stanton X Yes ------- No No 1996 No Report No 

Tustin X X No Yes Annually Ongoing Yes Yes No 

VIiia Park X No Report 

Westminster X Yes -------- No Oct-98 Ongoing Yes No 

Yorba Linda X Yes -·----- Aug-98 Aug-00 1997 Yes No 

County of Orange X X Yes ------- Varies by park Varies by park Ongoing Yes No 

• • • 
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Table 3.22 1999/00 Pennittee lnteg.est Management Techniques • Integrated Pest Management Alternatives 

Implement 
Manual or Water Use of Disease Use of Blologlcal Reduction In Permlttee 

Techniques 
Mechanical Mulch Mgmt/Drip Resistant Plants Controls other Pesticide Usage 

Weeding/Pruning Irrigation 

~nahelm Yes X X X 12% 

Buena Park NIA N/A 

Brea Yes 
Horticulture practices to reduce plant stress 10% 

and thus the need for pesticides 

Costa Mesa Yes X X X X 50% 

Cypress Yes X X 
Timing of growth and volume of plant material 

No 
reduces need for pesticides 

Dana Point Yes X X Botanical lnsecticieds No 

Fountain Valley Yes X X X No 

Fullerton Yes X X 5% 

Oarden Orove Yes X X X No 

Huntington Beach Yes X X X Foliar Applications, Trapping, Exclusion 5% 

Irvine Yes X Flail moving No 

La Habra Yes X X Flaying, Disking, Mowing No 

La Palma No No 

Laguna Beach Yes X Weed abatement conducted by hang crews No 

Laguna HIiis Yes X X 12% 

Laguna Niguel Yes No 

Lake Forest Yes Yes 

Los Alamitos Yes X No 

Mission Viejo No Report 

Newport Beach Yes X X 5% 

Orange Yes X No 

Placentia Yes No 

San Clemente Yes Conservative cultural practices No 

San Juan Capistrano No Report 

Santa Ana Yes X Wasps for whitefly Water pressure - aphids & wMefly No 

Seal Beach Yes X X X 20% 

Stanton No No Report 

Tustin Yes Parraflinitic oil/M-Pede Safer Soap used on 
No 

whitefly 

VIiia Park No Report 

Westminster No No 

Yorba Linda No No 

County of Orange Yes X Beehive removal No 

0015616



Table 3.23 Fertilizer and Pesticide Management Annual Comparison 

Fertilizer Management Pesticide Management Integrated Pest Management 

Reporting Year Total Acres 
Quantity 

Total Acres # of Pesticides # Restricted 
Quantity Quantity 

# Implementing 
Applied (lbs)* Applied (lbs)* Applied (gals)* 

1994 - 1995 5,900 NIA 11,800 NIA NIA NIA NIA 20 

1995 - 1996 6,011 NIA 11,361 340 NIA NIA NIA 17 

1996 - 1997 4,054 NIA 12,159 303 NIA NIA NIA 22. 

1997 - 1998 4,813 NIA 12,439 307 24 NIA NIA 26 

1998 - 1999 4,616 NIA 12,408 254 34 NIA NIA 23 

1999 - 2000 5,637 1,883,905 12,310 306 45 32,223 10,600 23 

*Since not all Permittees reported quantities in pounds and/or gallons, while others reported application rates instead of totals, these figures should be interpreted as low-range estimates. 

N/A indicates data not previously requested in Annual Status Reports 

• • 

# Reduced Pesticide 
Use 

NIA 

NIA 

11 

9 

10 

9 

• 
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Table 3.241999/00 Permlttee Stormwater Quality Public and Business Education Efforts 

Permlttee 
Describe S~ps Taken By _The C~ To Further Storrnwater Describe Steps Taken By The City To Conduct Special Education 

Quality Public E4lucation Initiatives For Developers and Contractors 

• Attended NPDES erosion control seminar in Irvine; Developed and 
Anaheim distributed numerous water pollution brochures and newsletters. ----

Sewer/stormdrain information on City websrte. 

Brea 
County water pollution brochures are distributed at the public -------

counter and at the Community Center. 

Buena Park City refers residents to used oil collection srtes. 
City informs developers of NPDES requirements as part of the conditions of 

development 

Costa Mesa -- --------
Staffed a Public Works Department and Oil Recycling Booth at the 
Cypress Community Festival; Developed brochures pertaining to 

Cypress good housekeeping techniques; Distributed County brochures and ---
attended an erosion control BMP workshop in Irvine. Aired water 

quality and used oil public service announcements. 

Earth Day Festival sponsored by Solag, Inc. & associated c~ies; 
Display booth at Festival of Whales; Distributed urban runoff Erosion control notes on all grading plans; Pre-grading meeting where 

Dana Point brochures; staff attended Erosion and Sediment Control Training urban runoff was discussed 
and participated in Trails 4 All Annu;il Watershed Clean-up and 

Exposition 

Runoff and pollution information distributed at community health 
fair; Waste management and hazardous waste information 

Fountain Valley 
distributed through information kiosks and City newsletter; City staff ---
attend environmental meetings hosted/attended by other crties and 

community members; Waste reduction/litter control slides before 
movies at local theaters. 

Websrte and weekly advertisements in the newspaper about used 
Fullerton oil collection. Participated in Used Oil Public Education Booth at the ---

Orange County Fair. 

America Recycles Day; Earth Day; Fire Services Day; Garden 
Grove Pride; Public Works Educational Display; staff attended 

Co-hosted a Trash Reduction & Stormwater Workshop; City promoted the 
Garden Grove 

Erosion & Sediment Control Workshops; Distributed pamphlets 
New General Construction Stormwater Permrt: Permrt Overview & 

describing stormdrain protection measures at City Hall and the 
Compliance strategies Workshop offered by.the APWA 

Municipal Service Center; Public Service Announcements focusing_ 

• on stormwater quality aired on local Galile TV . 

Public Works ''Open House" included a stormwater program; 
Distributed ''blueprint'' for a clean ocean with every encroachment/grading 

Huntington Beach permrt. City produced several half hour programs on Cable TV discussing 
Distributed County water pollution brochures 

urban runoff issues. 

City distributed brochures at the City's Public Works Open House, 
Irvine Harvest Festival, Children's Water Festival and through the Hosted workshops on watershed BMPs, 'Water Quality Ordinance & 

Irvine City Hall lobby public information rack. Public service Enforcement Consistency", ''Construction Site Planning & Mgmt", and 
announcements on cable TV promoting proper solid waste and ''New Development" 

used oil disfJ()Sal. 

Stormwater brochures handed out concurrent with sandbag 
La Habra distribution & at "I Love La Habra" Fair; Composting workshop at ---

Fullerton Arboretum 

La Palma -- ---
Posted Ocean Water Quality Advisory Committee meeting agendas 

on City's web page; Distributed water quality lrterature at City's 
Laguna Beach Vision Fair; City Engineer gave presentation to Grand Jury; ---

Developed a brochure expanding on County's ''Ocean Begins at 
Your Front Door" brochure 

Distributed public education brochures and attended NPDES, Aliso 
Laguna HIiis Creek, and San Juan Creek meetings; City website with link to O.C. ---

Integrated Waste.Management Department 

Letters regarding the J03P02 watershed and associated problems 
were sent to 1400 residents - ''Report Gards" will update residents City informs developers of requirements during pre-grading meetings prior 

Laguna Niguel on progress in the Mure; Distributed County water pollution the start of construction activities. City requires developers to prepare Water 
brochures; City held workshop for South County City Managers Quality Management Plans as a condrtion of project approval. 

regarding the Clean Water Act and rts effect on crties. 

City sponsored a barbeque luncheon to which developers and contractors 
Lake Forest -- were invited to leam more about the permrtting process and the need to 

comply with all stormwater quality requirements. 

Los Alamitos -- ---
City distrubuted several recyclying and pollution prevention City routinely meets one-o~ with developers to educate them on the 

Mission Viejo 
brochures; Ran an article regarding stormwater pollution in a local importance of storrnwater pollution prevention. City provides assistance to 

newsletter; Promoted and advertised a Household Hazardous developers in preparing erosion control plans, preparing WQMPs, and 

• Waste Round-up on Gable TV and on the City websrte incorporating public education documents. 

Newport Beach Distributed several brochures to the public ---
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Table 3.241999/00 Permlttee Stormwater Quality Public and Business Education Efforts 

Permlttee 
Describe Steps Taken By The C~ To Further Stormwater Describe Steps Taken By The City To Conduct S~clal Education 

Quality Public E!lucatlon Initiatives For Developers and Contractors 

Worked with local groups (e.g. Girl Scouts) to promote recycling Major projects included special plan review meetings with developers to 
and water quality, including providing teaching materials; Staff ensure that they meet all NPDES regulations; Similar activities are being 

Orange 
attended County PFRD training classes; Earth Day; Neighborhood undertaken with carrrans for the 1-5 ModemiZation and the proposed 

Enhancement Program; and Street Fair with booth on reclycling 
Centerline Rail Project; City BMP materials are also made available to 

and water quality; Coordinated with local courts to use juvenile developers as appropriate. 
offenders to pelform community cleanups 

• 
Earth Week Run: promotes oil recycling and household hazardous 

Placentia 
waste programs; Maintenance personnel view new videos on Send training opportunity notices to developers and provide developers a 

stormwater BMPs; City newsletter and website provide information model set of plans to illustrate required BMPs 
to the public. 

San Clemente -- - -- -- - -- ---
San Juan Capistrano -- Samples of BMPs for new developments are distributed to all developers 

and/or their engineers when the application is initially submitted 

Produced waste disposal and recycling information in English, 

Santa Ana 
Spanish and Vietnamese; Recycling presentations at 5 area ---elementary schools centered around CYCLER • Waste 

Management's Environmental Robot. 

Seal Beach 
At the issuance of permits, staff informs applicant of proper --construction practices. 

Stanton -- ·--
Stormwater brochures and ''The Tustin Recycle News" available to Provided literature to contractors and developers; Notes on construction 

Tustin residents; catch basin stenciling program educates the public on plans include stormwater pollution prevention requirements; Building 
the relationship between stormdrain flows and the ocean Division conducted an onsite workshop. 

VIiia Park No Rl!!DOrt No Report 

Westminster 
Staff attended RWQCB, APINA, and City of Irvine (erosion control) ---seminars. 

Flyers distributed at Fiesta Days City Booth and available to 
Yorba Linda residents; Public announcements on Gable TV; Recycling Program --

information with City trash bills. 

County of Orange Stormwater brochures available to residents ---

• 

• 
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#WQMPs ~ 
PermlllN 

approved CD-by 
WQMPs - 51 u 

8roa 10 u 

BuenaParl< 4 6 

Costalllna 44 215 

Cypress 4 25 

Dana Point 5 32 

FounlalnV~ 6 34 

Fullorton 7 465 

Gardon Gntvo 40 88 

Hunt.Baach 55 391 - 161 2526 

La Habra 33 u 

La Palma 0 0 

LagunaBaach 1 20 

LagunaHlls 1 1 

Laguna Nlguol 5 112 

ofarosl 39 263 

-OS 3 5 

Mission Vlojo 90 390 

Newpor1Boach 8 u 

ar_. 6 580 

Placonlla 5 50 

Sanc.n.nlo 22 944 

S.J. C,iplslnino 12 113 

5anlaAna 66 340 

SNIBoach 1 157 

Stanlon No Report 

Tustin 10 173 

VIia Park No Report 

W-or 23 68 

Y-Llnda 4 1 

County of Orange 384 3662 

TDlal 1100 

S1 • Fllraltan 

S2 • Conunon Ania E- ln1gallon 
S3 • Common Ana Landsc.- Doslgn 

5' • Communlly C.. Wash Racks 

10661 

•

WalorC-Foodl'NpAroas 
Conl-Aroas 

'C-Aroas Washblg/Sloam Clo"'*'9 -SI-

S1 S2 

51 51 

10 0 

1 2 

37 38 

3 3 

23 23 

39 39 

5 4 

33 34 

54 55 

101 113 

24 17 

0 0 

1 1 

1 0 

3 5 

38 40 

3 0 

4 90 

3 8 

0 0 

5 0 

0 12 

10 50 

0 0 

2 2 

8 9 

7 10 

2 1 

269 356 

737 965 

Table 3.25 1996-2000 WQMP Structural Controls Summary 

SJ 5' S5 S6 

51 u 1 54 

0 0 0 2 

2 0 0 4 

37 3 6 28 

3 0 0 2 

24 0 0 4 

0 0 23 7 

4 0 1 7 

28 0 12 30 

55 0 12 61 

156 8 18 63 

17 4 9 20 

0 0 0 0 

1 0 0 1 

0 0 0 1 

5 1 0 2 

40 6 8 39 

2 0 0 0 

90 2 0 90 

8 0 4 8 

0 0 0 0 

0 0 0 0 

12 0 0 7 

20 3 11 60 

0 0 0 1 

2 1 

9 5 0 4 

10 3 2 5 

2 0 2 4 

356 46 31 150 

934 81 140 655 

89 • -.- Fwl Cancnlo Dlsponslng Ann 
810•-Dl"Fwl~-~ 

811 ·-.. Fuollnl......,._ ~ 
812 • Ellorll' lllnlpalOI" 

813 • Cllch - Sloncllng 
814 •~of 1...-.g Dock o,.._ 
815 • lnlol Trash Racks 
816 • Wator Qually lnlols 

Structural Controls lmnlemented 

S7 S8 S9 S10 

1 u 7 7 

0 0 0 0 

0 1 0 0 

4 3 4 3 

0 1 0 0 

0 0 0 1 

2 0 24 24 

0 3 2 2 

0 4 9 7 

7 0 3 3 

17 16 12 11 

11 2 2 2 

0 0 0 0 

0 0 0 0 

0 0 0 1 

1 1 0 0 

5 2 4 4 

0 0 0 0 

0 0 11 11 

4 0 0 0 

1 0 1 1 

0 0 0 0 

~atlhistime 

0 0 0 0 

7 2 10 10 

1 0 0 0 

1 1 

2 1 2 1 

No Report 

2 3 2 2 

1 1 3 3 

24 15 15 12 

91 56 111 105 

U•"'*'-n 

S11 S12 S13 SH S15 S16 

7 u u 16 u u 

0 0 10 1 0 0 

0 0 1 0 2 0 

3 3 21 1 7 10 

0 0 3 0 1 0 

0 0 30 0 0 32 

12 0 680 0 0 0 

2 4 0 3 0 2 

8 4 19 8 5 13 

3 2 268 23 284 188 

11 21 114 18 53 28 

2 15 15 9 15 20 

0 0 0 0 0 0 

0 3 22 1 2 4 

0 0 0 0 0 1 

0 1 5 1 1 3 

4 7 38 17 30 32 

0 0 0 0 0 0 

11 5 90 6 4 4 

1 6 0 0 0 0 

0 0 3100 0 0 0 

0 2 25 0 0 0 

0 0 610 0 0 0 

4 2 20 5 0 5 

0 0 0 0 0 0 

1 1 1 

2 7 9 0 8 3 

2 4 6 2 3 2 

2 1 1 0 1 1 

14 27 335 42 165 24 

88 115 5423 153 581 373 
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Acreage 
#WQMPa 

Permlttee approved 
covered by 

WQMPa 

Anaheim 51 u 

Brea 10 u 

Buena Park 4 6 

CoataMna 44 _ 215 

Cyp,_ 4 25 

Dana Point 5 32 

Fountain Valley 6 34 

Fullerton 7 465 

Garden Grove 40 88 

Hunt &..ch 55 391 

Irvine 161 2526 

La Habra 33 u 

La Palma 0 0 

Laguna Beach 1 20 

Laguna HIiia 1 1 

Laguna Niguel 5 112 

LakaFornt 39 263 

Loa Alaml1oa 3 5 

Miaaion Viejo 90 390 

Newport Beach 8 u 

Orange 6 580 

Placentia 5 50 

San Clemente 22 944 

S.J. Capitllrano 12 113 

Santa Ana 66 340 

Seal &..ch 1 157 

Stanton No Report 

Tuetln 10 173 

VIiia Park No Report 

Wnbninater 23 

Yorba Linda 4 

County of Orange 384 

Total 1100 

N1 • Education POA 
N2 • Activity Rntrictiona 
N3 • Common Araa Landacapa Mgmt 
1M • BMP Main1enanca 
N5 • Tille 22 CCR Compliance 

68 

1 

3662 

10661 

NB • Local lndu111rlal Parmi1 Complianca 
N7 • Spill Con1ingency Plan 
N8 • Underground Storage Tank Compliance 

N1 N2 

u 51 

0 0 

2 2 

36 30 

3 3 

6 6 

48 1 

7 7 

28 33 

55 55 

115 117 

15 33 

0 0 

1 1 

1 1 

4 4 

40 39 

0 0 

90 10 

0 0 

0 0 

0 0 

10 10 

0 0 

2 2 

9 9 

10 8 

3 3 

368 345 

853 no 

Table 3.26 1996-2000 WQMP Non-structural Control Summary 

Non-Structural Controls Implemented 

N3 

0 

0 

2 

33 

4 

7 

0 

7 

34 

55 

123 

15 

0 

1 

0 

5 

40 

0 

90 

2 

3 

10 

50 

1 

2 

8 

10 

1 

350 

853 

... N5 NS N7 NI NB 

u u u u 7 u 

0 0 0 0 0 0 

2 0 0 2 0 0 

40 16 2 15 4 14 

2 0 0 3 0 0 

6 0 0 0 0 0 

0 12 12 12 12 0 

7 7 3 6 2 5 

37 15 10 17 10 16 

55 14 11 14 3 14 

124 32 34 47 12 36 

33 11 4 11 4 11 

0 0 0 0 0 0 

1 0 0 0 0 0 

1 0 0 1 1 1 

5 1 1 2 0 1 

40 27 24 33 5 28 

0 0 0 0 0 0 

90 10 10 10 10 10 

Na1 available at Olis time 

0 0 0 2 1 0 

5 0 0 5 1 0 

NOi avaiiabie al1NS time 

9 9 0 0 0 0 

66 10 6 16 10 10 

1 1 0 0 0 1 

2 1 1 1 0 1 

8 1 1 2 1 1 

No Report 

10 3 2 3 2 

4 3 2 4 2 

355 34 14 36 18 

903 207 137 242 105 

NI • Hazanloua Mll1erlala Dlacloaura Complianca 
N10 • Uniform Fire Code lmpi...ntation 
N11 • Common Area Litter Control 
N12 • Empiope Training 
N13 • Houaakaeplng of Loading Dock• 
N14 • Cammon Araa Catch Buin lnapaction 
N15 • St- 8-plng 
N18 • eon-rcial Vehicle Waahlng 

3 

3 

30 

185 

N10 

u 

0 

1 

13 

6 

0 

39 

7 

18 

14 

39 

11 

0 

0 

0 

1 

27 

0 

10 

0 

5 

9 

10 

1 

1 

2 

4 

3 

47 

262 

N11 N12 N13 N14 N15 N 

51 51 u u 51 u 

0 0 0 0 0 0 

1 4 1 0 2 0 

29 27 8 18 23 2 

- 3 3 1 3 4 0 

8 6 1 1 6 0 

1 0 0 0 1 0 

7 7 7 7 7 3 

39 31 15 22 24 5 

55 55 23 51 55 0 

113 84 24 105 112 9 

33 29 11 33 15 9 

0 0 0 0 0 0 

1 1 1 1 1 1 

0 1 0 0 0 0 

4 2 1 5 4 1 

39 40 25 38 38 6 

0 0 0 0 0 

90 90 6 90 90 10 

0 6 0 0 1 1 

5 1 0 25 5 0 

0 4 0 0 9 0 

10 66 5 20 66 4 

0 0 0 0 1 0 

1 2 0 2 2 1 

9 3 0 7 8 2 

9 5 3 6 9 1 

4 4 3 3 1 0 

321 241 56 313 271 10 

833 763 191 750 806 65 

U•Unknown 

• 
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T!ible 3.27 1999100 •spec1a1• BMP Summary 

• 

Ladera Planned Community (Planning Areas 1, 2, Trabuco Cri< I Homo Cri< 
Water Quality Basin (for filtration, Sediment. nutrients, & other pollutants 

& 7: 850 acres) infiltration, and detention purposes) 

Ladera Planned Community (Planning Areas 3, 4, 
San Juan Cri< I Homo Cri< Water Quality Basin Sediment, nutrients, & other pollutants 

5, 6, & 8: 1,550 acres) 

Ladera Planned Community (Planning Areas 3, 4, San Juan Cri< I Homo Cri< Water Quality Basin Sediment and nutrients 
5, 6, & 8: 1,550 acres) 

Ladera Planned Community (Planning Areas 3, 4, 
San Juan Cri< / Homo Cri< Riverine / Riparian System Sediment and nutrients 

5, 6, & 8: 1,550 acres) 

Newport Coast Planned Community (PC) 
Los Trances/ Muddy Cri< 6 Detention Basins Sediment. nutrients, & other pollutants 

(CCC Appeal Portion of the 9.432 acre PC) 

Newport Coast Planned Community (PC) 
Los Trances I Muddy Cri< Grass swales Sediment and nutrients 

(CCC Appeal Portion of the 9.432 acre PC) 

- • Newport Coast Planned Community (PC) 
(CCC Appeal Portion of the 9.432 acre PC) 

Los Trances/ Muddy Crk Storm Drain Filter (DrainPac) Inserts Sediment. nutrients, & other pollutants 

Newport Coast Planned Community (PC) 
Los Trances I Muddy Cri< 

Constructed Wetlands / Riparian Sediment and nutrients 
(CCC Appeal Portion of the 9.432 acre PC) Enhancement 

• 
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Table 3.28 1999/00 Construction Activities Summary 

Type of Activity 

Perrnittee 
Grading Permits Issued Sites >5 acres • 

Anaheim 153 N/A 

Brea 50 22 

Buena Park 21 N/A 
- --··-

Costa Mesa 121 - -· - 10 

Cypress 6 NIA 

Dana Point 54 1 

Fountain Valley N/A 6 

Fullerton 30 8 

Garden Grove 44 4 

Huntington Beach 105 46 

Irvine 36 26 

La Habra N/A 5 

La Palma 2 0 

Laguna Beach 0 1 

Laguna Hills 10 N/A 

Laguna Niguel 206 2 • Lake Forest 18 5 

Los Alamitos 0 0 

Mission Viejo 116 10 

Newport Beach 2,200 0 

Orange 15 2 

Placentia 12 3 

San Clemente 5,283 143 

San Juan Capistrano 46 8 

Santa Ana 43 5 

Seal Beach 10 1 

Stanton 5 0 

Tustin 6 2 

Villa Park No Report No Report 

Westminster 27 6 

Yorba Linda 34 9 

County of Orange 982 No Report 

Total 9,635 325 • 
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Table 3.29 

Santa Ana Delhi Channel 
Adjusted Trash & Debris Percent Composition 

STORM DATE 
2/8/99 3/11/99 3/15/99 

RAINFALL (in. 0.16 0.12 0.24 

ORGANIC** 42.83% 36.47% 56.08% 
PLASTIC** 34.58% 46.65% 31.45% 
GLASS 2.35% 0.00% 3.56% 
RUBBER 2.32% 2.33% 2.54% 
METAL 2.76% 13.19% 3.43% 
PAPER 1.83% 1.36% 1.42% 
CLOTH 0.34% 0.00% 1.53% 
OTHER 12.97% 0.00% 0.00% 

* data extrapolated from 15 bags sampled of 184 total 
** data adjusted for sediment weight 

3/26/99 
0.56 

56.14% 
27.61% 
2.43% 
4.00% 
7.68% 
1.27% 
0.87% 
0.00% 

4/7/99 4/12/99 
0.43 0.12 

48.71% 55.27% 
22.30% 32.40% 

1.92% 1.34% 
3.01% 2.94% 
2.20% 6.45% 
0.73% 1.60% 
0.38% 0.00% 

20.76% 0.00% 

2/21/00* AVERAGE 
1.06 

35.23% 47.25% 
43.38% 34.05% 

9.76% 3.05% 
5.80% 3.28% 
4.40% 5.73% 
0.65% 1.27% 
0.78% 0.56% 
0.00% 4.82% 

100.00% 
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Figure 3.1- Santa Ana Delhi Channel Trash and 

Rubber 
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• 4.0 MEASURING PROGAAM EFFECTIVENESS 

4.1 Introduction 

There are generally two accepted methodologies for assessing the performance of the 
BMP effectiveness: conventional monitoring (such as water quality monitoring) and non
conventional monitoring. 

An accurate, quantifiable assessment of the cumulative effectiveness of current BMPs is 
difficult for a variety of reasons that include: 

1. Non-structural BMPs began to be implemented prior to the stormwater mandate, 
meaning no "baseline" monitoring data representative of"pre-BMP" conditions can 
be identified; 

~:c. 2. The BMPs identified in the DAMP are being implement_ed incrementally on a 
\ , _; <8 ~ countywide basis. Since, to date, no watershed has been uniquely subject to a single 
\nQ;v~\.(_ ~ " BMP, the influ_ence of a~ individual BMP upon the overall surface water quality 

,,..yJ°'~c',;JI ~ cannot be readily determined yet; 
e,Q~- d x\r{~~ 

..:'f:)J-r.--¥J ~~'y 3. 
<"\Y--~ 

There is considerable variability in water quality data that complicates any statistical 
correlation of the data with storm frequency, storm length and i11tensity, land use, or 
land management practices. This is even more compounded by storm seasons in 
recent years that have varied much in their intensity, duration and volume; • 

• 

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

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

Assessing the cumulative effect of BMPs employed countywide on the water quality of 
receiving waterbodies may take a number of years. There are however, a number of 
programs that are currently contributing to the assessment of individuar project BMP 
performance. (or z ~\_Q_? · 

The Permittees will continue to assess and evaluate the data from these and other studies 
in order to try and determine the overall effectiveness of the implementation of the BMPs 
on the water quality within Ora.nge County. The following sections discuss these 
methodologies and detail Permittee efforts in each . 
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4.2 Conventional Monito11ing 

4.2.1 Water Quality Monitoring 

Orang~ County has been implementing a water quality monitoring program since the 
Regional Boards approved its program in January 1991. In accordance with the 
requir~mtmts of the initial permit, one specific objective of this program is to evaluate the 
effectiveness of pollution prevention and correction methods. The channel monitoring 
element of the monitoring program discussed in Section 5 O directly addresses this 
objective. Additional information on specific monitoring programs dealing with BMP 
implementation and effectiveness on individual development projects is also discussed in 
Section 5.0. 

Data from the channel monitoring program discussed in Section 5. O highlights the broad 
spatial differences with regard to suspended/settleable solids, nutrient loading and 
potential for aquatic toxicity due to dissolved metals in channels draining predominantly 
urban watersheds. Aquatic toxicity guidance criteria were provided by the California 
Toxics Rule (CTR). The spatial variations in water quality may be interpreted as 
reflecting differences in watershed land uses, imperviousness and the very low hardness 
of rainwater draining off into flood control facilities. 

In the context of stormwater quality management, the use of CTR criteria exceedances as 

• 

·r" an indicator of adverse impact will need to be validated since it is now recognized t~t • 
-, ..) v~ water gu~i~y i8...Q,nly one of m.any dete~inant§Jhat include water temperature, habitat, · 
~ bank stabthty, etc., ofbenefictal use attainment. i\-.) J.oes (\._ .. ~ ~ws ~ -

-' ~ Jv.~ ~ OS.<;t'S. S: (' a,,.,,,jJ<W-'"f' '""J 
4.2.2 Effectiveness of Pollution Prevention and Correction Measures ,,,..,~fa s+~ 

The paragraphs above have discussed the difficulty in assessing the cumulative effect of 
BMPs employed countywide on the water quality of receiving waterbodies. That 
assessment cannot be made for many years. There are however, a number of programs 
that are contributing to the assessment of individual project BMP performance. There are 
also monitoring programs in place that are intended to measure the quality of runoff from 
individual project sites. The following discussion provides information on some of these 
programs. 

Las Flores Storm Water Quality Basins 

The Las Flores community, loGated easterly of Mission Viejo, has two water quality 
basins that were constructed in the early 90 's by the Santa Margarita Company to treat 
the first flush (1/2" of rain) effects of urban runoff from the 592 acre planned 
development. The conditions of approval for the development called for the developer to 
begin monitoring wet and dry weather runoff from the community once the tributary area 
to each basin was 50% complete. 

33 

•• 

0015627



• 

• 

• 

The northwest water quality basin (8 ac-ft volume) has been treating wet and dry weather 
runoff from 189 acres of the development for the past three storm seasons. Analysis of 
grab samples taken from the inlet and outlet of the basin has thus far provided 
inconclusive results on the basin's effectiveness. In an effort to improve on the sampling 
techniques and obtain samples more representative of the water flowing in and out of the 
basin, automatic storm sampling equipment was used during the 1998-1999 storm season. . \J\ 
Although this sampling is complete the results have not been made available. l -2 r ~ . ? 

The southerly portion of the development serviced by the southwest detention basin, the~~ 7 7 
larger of the two basins (16 ac-ft volume, 403 acres tributary), has reached 50% 
development and was scheduled to start monitoring during the 1997-1998 storm season. 
However, due to vandalism of the sampling equipment the sampling schedule was 
delayed and only one dry monitoring sequence was completed.· Additional sampling was 
scheduled for J 998,1999. Up to now the basin has served primarily to intercept sedimem 
from construction within the development which would naturally drain directly to 
Trabuco Creek, a natural creek. 

Newport Coast Golf Course and Muddy Canyon Studies 

In 1992, The Irvine Company initiated a water quality monitoring program to assess the 
runoff from Pelican Hills Golf Course as part of the condition of approval for the project 
For the monitoring program, stations were located on land, in the surfzon.e and in the 
offshore subtidal areas: Additional stations were also located southerly of the golf course 
as reference control monitoring sites for comparison with the runoff stations. The 
monitoring program included chemical monitoring for nutrients (nitrate and phosphate) 
and a marine ecological component conducted in the ocean's waters in the 1995-1996 
storm season to assess the runoff's impact on three indicator plants (Eisenia, Egregia and 
Phyllospadix) that are known to react quickly to increased nutrient levels by increasing 
their growth rates. The ecological study also evaluated animal epibionts living on these 
plants. 

The general conclusions of the study found that the nutrient levels measured at the fresh 
water monitoring stations were reduced to such low concentrations by the time they 
reached the surf and subtidal stations that there were no significant differences between 
the runoff monitoring stations and the reference control stations. The low levels of 
nutrients from the golf course may be partially attributed to computer controlled fertilizer 
rates and efficient irrigation. 

Additional studies of the Newport Coast development have been proposed for the winter
spring period of 1999-2000 in Muddy Canyon. This initial data collection will provide 
baseline information on the storm runoff from Muddy Canyon and will likely be repeated 
as project build out occurs providing information on the impact of the development and 
the effectiveness of the BMPs implemented . 
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Newport Bay Watershed Nitrate Reduction 

Newport Bay currently faces an eutrophication problem due primarily to the excessive 
use of nutrients in the watershed. The nutrient loads (nitrate) reaching Newport Bay 
reached a peak of approximately 1.6 million pounds in 1985-1986. At that point the 
nitrate loads reaching the bay began to decrease reaching an annual average of just over 
0.8 milli~r:!_(50% reduction) from 1990 to 1997. 

This reduction can be partially attributed to the use of drip irrigation on agricultural areas 
owned by The Irvine Company and increased runoff controls at the watershed's major 
nurseries. As additional measu,res to reduce the nitrate loading in the watershed are 
implemented by the watershed's stakeholders in the coming years, the total nitrate load 
and the eutrophication problem in the bay will also be reduced. 

One project potentially contrib1,1ting to a further reduction of nitrate is the San Joaquin 
Marsh Pond Demonstration Project. Installed and monitored by the Irvine Ranch Water 
District, these ponds have been supplied with water from San Diego Creek from June 
1998 to the present. Total nitrogen reduction ( difference between the influent total 
nitrogen and the pond effluent total nitrogen returned to the creek) has ranged from 7-10 
mg as N/1 during the spring, summer and fall months to a reduction of 5mg as Nil or less 
during January. The variability of nitrogen reduction was dependent upon temperature. 
Total nitrogen removal(difference in mass of total nitrogen entering the ponds and 
leaving the ponds) over the 405 day monitoring period was 51 tons. This equates to 46 
tons annually, or 252 pounds of nitrogen removed per day. 

In addition to the watershed actions pursued to date, the Co-permittees have initiated a 
program to study in greater detail the urban nutrient loading in this watershed and to 

. identify additional BMPs for more intensive study (Newport Bay Watershed Urban 
Nutrient TMDL Technical Report, September 1999 and Newport Bay Watershed Urban 
Nutrient TMDL Compliance Evaluation, July 2000). Future, detailed analyses of nutrient 
loading during two one-week periods in 1999 and 2000 are described in Section 5.0 and 
Appendix 5. 9. 

Newport Bay/San Diego Creek Sediment Reduction 

The Newport Bay watershed, like the County of Orange, has transitioned from 
predominantly agricultural land uses to a more urban setting over the years. As a result 
of development, agriculture and land erosion, the amount of sediment discharged from 
the watershed created sediment deposition problems in Newport Bay. 

To address the bay's sediment problems, a 208 Areawide Study Plan was completed in 
1982. That plan recommended that foothill, in-channel and in-bay basins in Upper 
Newport Bay be constructed within the watershed to intercept sediment reaching 
Newport Bay. To date, as recommended by the report, foothill, in-channel and in-bay 
basins have been constructed and are achieving their intended function. 
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There are three In-channel Basins in San Diego Creek. In-channel Basin 1, the largest of 
the basins in located downstrea,m of Campus Drive while In-channel Basins 2 and 3 are 
located upstream of Campus Drive. The sediment TMDL for the Newport Bay Watershed 
requires that the In-channel Basins have at least 50 % sediment holding capacity at the 
beginning of each storm season. The Irvine Ranch Water District is presently committed 
to cleaning In-channel Basins 1 and 2. The funds for cleaning In-channel Basin 1 are 
secured through a cooperative agreement with The Irvine Company, County of Orange, 
Orange County flood Control District, and the cities of Tustin, Irvine, Newport Beach 
and Lake Forest The available capacities ofln-channel Basin 1, 2 and 3 as of July 2000 
was 89%, 86%, and 60%, respectively. 

A new sediment monitoring program adopted by the Santa Ana Regional Water Quality 
Control Board on November 19, 1999 is designed to determine compliance with sediment 
TMDL land use allocations. The program will result in additional data collection in the 
Santa Ana-Delhi Channel in 1999-2000 and additional load monitoring stations being 
added in the subsequent two years. 

Additional sediment analyses have recently been completed (Preliminary Sediment Load 
Allocation Analysis for San Diego Creek and Newport Bay, Tetra Tech 1999 and 
Hydraulic/Sediment Analysis for San Diego Creek Watershed, Tetra Tech, July 2000) 
that will form the basis for implementing further erosion and sediment controls during the 
next permit term. 

In addition to the basins in the watershed, a special effort worth noting is the 
experimental program conducted at Round Canyon Detention Basin. The basin had the 
lower part of its outlet tower wrapped by filter fabric in an attempt to capture the finer 
sediment particles leaving the basin. It was felt that decreasing the openings at the lower 
part of the tower would prevent the finer sediment particles such as silt and clay from 
flowing out the basin. It was also felt that the filter fabric would increase the storm water 
detention time in the basin resu,lting in increased sediment deposition. 

Capturing the finer particles is important because nutrients from the watershed may 
attach themselves to these particles as they leave the basin and find their way to Newport 
Bay. If the Bay's tidal exchange is unable to carry these particles into the ocean, the 
particles will end up as sediment deposition in the Bay. The preliminary results indicated 
an increase in the percentage of silt and clay captured. Based upon these results, the 
outlet tower at Bee Canyon was also wrapped with filter fabric. Both towers will remain 
wrapped in the future . 
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San Joaquin Hills Transportation Corridor Water Quality Basins 

The Transportation Corridor Agencies have installed a number of water quality basins 
along the San Joaquin Hills Transportation Corridor to treat storm water runoff from the 
toll road. The water quality basins are open-aired, rectangular in shape, made of concrete 
and are divided into a number of different cells. Treatment of the storm water is through 
layers of compost material that acts as a filter. The treated water is removed from the 
basinsbyundei-di-ain pij:>elfsurrounded by rock and filter fabric below the compost 
material. 

To assess the treatment efficiency of these basins, Caltrans initiated a study of two basins 
during 1998-99. One basin was located in North Hollywood at a maintenance yard and 
the second basin was the Bonita Canyon basin located off the San Joaquin Hills Corridor 
in Orange County. The recently concluded study (Caltrans Compost Stormwater Filters: 
Bonita Canyon & North Hollywood Maintenance Yard, Storm Water Monitoring 
1997/1998 Wet Season, June 10, 1998) provides only one season's worth of monitoring 
but generally seems consistent with a similar type basin tested by Stormwater 
Management (manufacturer) in the early 1990's. 

The results of the study for the five 5 storms monitored in 1997-98 show event mean 
concentration reductions for motor oil, diesel, and oil and grease ranging from 14 % to 64 
%~ fecal coliform (80%), Chemical Oxygen Demand (32%), metal removal (chromium, 

• 

copper, lead, nickel and zinc) ranging from 33 to 72% and removal efficiencies of72% • 
for total suspended solids. The results also show that there was an increase in the effluent 
concentrations for total dissolved solids (24%) and nutrients (nitrate, nitrite, total 
phosphorous, total Kjeldahl nitrogen (TKN), dissolved phosphorous) ranging from 133% 
(TKN) to 1633% (dissolved phosphorous). The adverse reactions indicate that there were 
ongoing reactions in the basin ~hat added to the effluent concentration of these water 
quality parameters. The original tests conducted by Stormwater Management also 
showed increases for nitrate nitrogen (145%) and dissolved phosphorous (197%) but not 
TKN and total phosphorous. However, the event mean eftluent concentrations are still 
fairly small, 0.52mg/I for dissolved phosphorous and 3.46 mg/I for nitrate. 

Additional information regarding these water quality basins has not been received. 

Eastern Transportation Corridor Evaluation Monitoring Program 

In contrast to the normal chemical monitoring program usually undertaken to assess 
storm water impacts, the monitoring program for the Eastern Transportation Corridor 
utilizes direct measurements of the receiving water quality in Newport Bay. While the 
project still utilizes conventional BMPs such as detention basins, erosion control 
measures, litter control and public education, it focuses on measuring the toxicity of the 
receiving waters to assess storm water impacts. 
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Preliminary studies conducted by Dr. Fred Lee, a consultant to the Transportation 
Corridor Agencies, showed a significant toxicity on the test organism, Ceriodaphnia 
dubia, in the runoff waters of San Diego Creek. A Toxicity Identification Evaluation 
(TIE) test found that a portion of the toxicity was attributed to the organophosphate 
pesticides Diazinon and Chlorpyriphos. These pesticides were found at levels below I 
ppb, but are very toxic to Ceriadaphnia. Since the initial study the project was expanded 
to include seven stormwater runoff events, four dry weather flow samples, the Santa Ana 
Delhi Channel and another test organism, Americamysis bahia. 

The first phase of the study concluded that San Diego Creek stormwater runoff is toxic to 
Ceriodaphnia and mysids, primarily due to the organophosphate pesticides diaznon and 
chlorpyrifos and additional unknown constituents. The source of this toxicity is 
speculated to be u,rban residential use for lawn and garden pest control and commercial 
nurseries. The study suggests that the water quality significance of this toxicity primarily 
lies in the exposure to marine zooplankton that migrate into the mixed water lens formed 
at the interface of San Diego Creek and Upper Newport Bay. The report also concludes 
that further study is necessary to identify the water quality significance of the toxicity on 
marine zooplankton based upon exposure and migration patterns. In addition, it will be 
necessary to perform specific rnonitoring of a small residential subdivision defining 
organophosphate usage to determine if pesticides are a significant source of runoff 
toxicity. The workplan for this study is currently being developed in conjunction with 
the Department of Pesticide Regulation. 

City of Irvine Oil!W ater Separators 

The City oflrvine has installed two oil/water separators to treat water at their City Hall 
and Operations Support Fueling Facility. The results of two tests indicated that the 
oil/water separator is removing diesel fuel, gasoline and oil and grease to limits below 
detection where the initial amount was measurable. In addition, a new fueling system 
installed concurrently with the separators has reduced operator drive off with the pump 
engaged. The combination of the oil/water separators and the new fueling system has 
reduced contaminant levels to non-measurable amounts. 

4.3 Non-Conventional MQnitoring 

The California Best Management Practices (BMP) Handbook defines "non-conventional 
monitoring" as the enumeration of some quantity other than water quality data to infer 
pollution reduction or water quality improvement. Examples cited include surveys of 
public opinion to demonstrate increasing environmental awareness, monitoring of the 
amount of used oil being delivered to household hazardous waste collection centers, etc. 

Section 3.0 presents data on the extent ofBMP implementation and the volume of 
potential pollutants that are being diverted from the storm drain system: pollutants that 
would otherwise contribute to water quality problems . 
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4.3.1 Public Opinion Survey 

1994 Stormwater Pollution Prevention and Flood Awareness Survey 

In 1994 the University of California at Irvine (UCI) conducted a public education survey 
on behalf of the NPDES Stormwater Program as a part of the Orange County Annual 
Survey. This survey was co-directed by Mark Baldassare and Cheryl Katz of the 
University of California~ Irvine. The Stormwater Pollution Prevention and Flood 
Awareness Survey comprised IO questions on topics such as awareness and knowledge. 
The intent of the survey was to gather information on the public's perception regarding 
storm water. 

For this telephone survey, random samples of 1,000 Orange County adults were 
interviewed over the period August 19-29, 1994. The sampling error was three percent 
for the total sample. The key results of this survey were: 

• Eighty-six percent say it is illegal to throw materials into the storm drain. However, 
nearly half of Orange county adults believe that the storm drain system and the sewer 
system are the same (44%) and that the water in storm drains is filtered and tested 
before it leaves the system (48%). Older Anglo, South County and higher 
socioeconomic status residents tend to know more about stormwater pollution. 

• Thirty-three percent have seen public service announcements on television about 
dumping in storm drains, \\ihile 8 percent have seen brochures and 60 percent have 
noticed the "No Dumping" messages stenciled on curbs or storm drains. The study 
notes that, in general, exposure to announcements and warning signs on curbs lead to 
greater awareness of stormwater pollution prevention. 

The main finding of the survey was that the public assumed that storm water was being 
treated. As a result of that finding, an effort was made to stencil storm water inlets with a 
uniform message throughout the county that informs the public that storm water drains 
directly to the ocean. 

2000-2001 Public Opinion Survey 

During 1998/99 the Permittees developed a long term NPDES public and business 
education strategy (Section 3.3 and Appendix 3.4). The strategy was finalized in 
September 1999 and began to be implemented in 1999/2000. The Permittees will 
complete a public awareness survey by December 2001 to determine the effectiveness of 
the public and business education strategy to date and to provide direction to the overall 
program for the Third Term Permit period. The results of this survey should be available 
for inclusion in the 2001 Annu~l Status Report. 
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4.3.2 Illegal Discharges 

Section 2.4.1 presents information relating to the incidents involving hazardous materials 
to which the Principal Permittee and/or other Permittees responded. For 1999/00, Figure 
2.1 illustrates the sources of water pollution incident reports received by the Principal 
Permittee with the cities and the public constituting over 60% of the sources and Figure 
2.2 illustrates the types of mat~rials involved (Table 2.2). 

There was a marked increase in the number of water pollution incidents that were 
reported from 1990-1994 (808) and 1995-2000 ( 1872). This increase is likely due to the 
increased public and agency awareness regarding the problem of disposing or washing 
materials into the storm drains and that the storm drains flows directly to the ocean. 

4.3.3 Public Agency Activities 

It is recognized in the DAMP that there are many existing public agency activities that 
contribute to the control ofurbJn stormwater pollution. Consequently, a major part of 
DAMP implementation involves instituting regular documentation of such activities for 
the purpose of non-conventional monitoring (see section 3.0). This report marks the 
seventh year of "full" DAMP implementation. 

Over the second permit term, this data has yielded information on the extent ofBMP 
implementation and the volume of specific pollutants that are being diverted from the 
storm drain system. 

Drainage Facility Maintenance 

From 1993 to 1999 the efforts to clean out the drainage facilities and the quantity of 
material removed have doubled. During 1999/00 twenty-eight Permittees reported the 
removal of 15,381 cubic yards and 23,907 tons of material from 218.8 miles of storm 
drains and 21,284 drain inlets. By removing this amount of material from the catch basin 
inlets and stormdrain system, the Permittees made a significant contribution in preventing 
problems downstream. 

Household Hazardous Waste Collection 

Orange County has an effective household hazardous waste collection program 
administered by the Integrated Waste Management Department (IWMD). The amount 
of material collected by these four sites has increased by over 400,000 pounds since 1994 
(2,896,967 pounds of household hazardous waste in 1999/00 and 2,449,902 pounds of 
waste in 1994) . 
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In addition, some Permittees also conduct special events such as waste oil or household 
hazardous waste roundups. In 1994 four Permittees reported conducting such events and 
in 1999/00 seven Permittees reported conducting similar events. These events resulted in 
the collection and proper disposal of an additional 190,905 pounds of household 
hazardous waste. 

The increase in the amount of household hazardous waste collected and properly 
disposed of is encouraging since these materials-can pose a serious threat to human health 
and the environment if disposed of incorrectly. 
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5.0 WATER QUALITY 1'([0NITORING SUMMARY AND ANALYSES 

5.1 Introduction 

The data presented in this section are the result of the water quality monitoring conducted 
from July 1, 1999 to June 30, 2000. More detailed information specific to data from prior 
years can be found in the 91/92, 92/93, 93/94, 94/95, 95/96, 96/97, 97/98, and 98/99 
Analysis of Data Reports and the two prior Reports of Waste Discharge. 

From February 20, 1991 to May 1999, a water quality monitoring program was 
implemented to address the objectives ofNPDES permits CA 8000180 (RWQCB-SAR) 
and CA 0108740 (RWQCB-SDR). This program consisted of four elements: field 
screening, channel monitoring, harbor/bay monitoring, and sediment quality monitoring. 
Sampled waterbodies included natural creeks, streams, and rivers; constructed flood 
control facilities (channels and basins); and harbors and bays. The objectives of that 
monitoring program included identifying illegal discharges, quantifying the mass of 
pollutants that were discharged from the stormwater system and comparing the quality of 
water in the stormwater system and its receiving waters to established standards for the 
protection of aquatic life. 

On July 15, 1997, a revised monitoring plan was submitted to the Regional Water Quality 
Control Boards. The final version of the plan was submitted to _th~ J3Ql!rds in May 1999. 
The-report entitled Orange County Water Quality Monitoring Program - Final 
Monitoring Plan is hereinafter referred to as the 99-04 Plan. The revisions were made to 
more adequately address the objectives of the new permits CAS618030 (Santa Ana 
Region) and CAS0108740 (San Diego Region). Some elements of this revised program 
were implemented during the 98/99 monitoring year while most of the others were 
implemented during 99/00 season. 

5.2 Monitoring Approach 

Under the 1991 permit, water quality monitoring could be characterized as areawide 
rather than focused to any specific area or areas. Under the 99-04 Plan monitoring has 
been conducted in waterbodies or watersheds which have been assessed as important 
aquatic resources or which have shown some elevated constituent levels which may be 
attributable to stormwater. Three proces~es were used in selecting the monitoring sites. 
They are summarized below: 

• A list of the County's "Critical Aquatic Resources" (CARs), including inland 
streams, bays, harbors, estµaries, and coastal waters, was compiled and ranked 
according to several criteria including 303(d) listing, community interest, and 
beneficial uses. The CARs receiving the highest ranking were prioritized for study 
during the term of the perrnit. The CARs selected for intensive study during this 
reporting year were the San Diego Creek Watershed, the Upper Newport Bay and 
the Lower Newport Bay. A baseline monitoring program is being maintained for the 
other CARs until they are monitored in future years. 
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• The previously collected NPDES water and sediment quality data was statistically 
evaluated to identify areas which had mean concentrations of constituents of concern 
that were above countywide averages. These areas designated as "Warm Spots" 
were selected if their site mean concentration of a specific pollutant of concern was 
either ( 1) greater than two standard deviations above the systemwide mean 
(including all similar monitoring sites such as channels or harbor locations), or (2) 

_ three interquartile ranges above the third quartile. The database of each "Warm 
Spot" was further evaluated-using power-analyses to determine the frequency of 
annual monitoring that would be needed to detect statistically significant trends in 
the constituent of concern that led to the "Warm Spot" designation. 

The "Warm Spots" include Bonita Creek, Lane Channel, Agua Chinon Wash, 
Central Irvine Channel, Hicks Canyon Wash, Hines Channel, Sulphur Creek, Prima 
Deschecha Channel, Segunda Deschecha Channel, the Rhine Channel in the Lower 
Newport Bay, and Christiana Bay in Huntington Harbour. 

• The countywide Pollution, Notification, Investigation, and Response (PNIR) 
database maintained by Principal Permittee water pollution staff was interrogated to 
identify channels or drainage areas that had high incidences of water pollution 
activity during the period from 1991 through 1998. From these database evaluations 
was created a priority list for reconnaissance and source evaluation studies. Areas 
targeted for study during this and the next reporting year include Construction Circle 
Drain which flows to Peters Canyon Wash and J01P32 (El Toro Auto Center drain) 
which flows to Aliso Creek. 

5.2.1 Incorporation of the Nutrient TMDL Regional Monitoring Program 

A Regional Monitoring Program (RMP) for the San Diego Creek Nutrient TMDL was 
initiated in February of2000 at the direction of the Santa Ana Board. The chemical 
monitoring for this program includes many of the same sites in the Newport Bay and 
watershed as the NPDES Program. Monitoring frequencies for some of the sites were 
increased above NPDES program levels and orthophosphate was been added to the suite 
of nutrient analyses. The NPDES monitoring program and the RMP are intended to 
complement each other. Therefore the chemical data from both programs will be 
included in this report. 

Table 5.1 is compilation of the "Warm Spots" and CARs from the 99-04 Plan and the 
RMP sites that were monitored during this reporting year. Table 5.2 shows the 
monitoring frequencies of the 99-04 Plan with the Nutrient TMDL additions in bold 
letters. If a monitoring location is within a designated "Water of the State" the beneficial 
uses for waterbody can be found Table 5.3. Appendix 5.1 contains the location maps of 
channels that were monitored with automatic samplers and continuously monitoring 
streamgages. 
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5.3 Description of Monitoring Procedures 

The following are brief descriptions of the procedures used during this reporting period. 
More detailed information is contained in the Principal Permittee NPDES sampling 
manual. 

5.3.1 Time-Composite Sampling 

Time-composite sampling is the primary method of monitoring the concentration and 
load of constituents in streams, creeks, and drainage channels. This type of sampling is 
conducted with automatic samplers that consist of programmable pumps (peristaltic) 
which transport water from the channel to a collection reservoir in the autosampler base. 
The collection reservoir can be a single large composite bottle or a series ofup to 24 
bottles. The autosampler program can be modified to vary sample volumes and 
frequency of collection. In the 99-04 Plan, 24 discrete sample bottles are used in each 
autosampler base. 

For dry weather discharge evaluations, the automatic samplers are programmed to collect 
a discrete sample once an hour for a 24-hour period. During storms, sampling is initiated 
when the water level in the channel rises above a triggering device hardwired to the 
autosampler. The frequency of collection during the first hour of the storm is set at I 
sample/15 minutes. After the fifth sample is collected at the_ one-hour_mark, the 
collection frequency is decreased to once every 2 hours. A storm event sampling spans 
approximately 96 hours to allow comparison of the data to 96-hour guidance criteria for 
chronic aquatic toxicity from the California Toxics Rule (CTR). Autosampler 
maintenance is performed periodically to change bottles, icepacks, and power supplies. 

The first five samples collected during a storm are composited arid represent the first 
flush. The concentrations of dissolved heavy metals in this sample can be compared to 
acute toxicity criteria. The remaining bi-hourly storm samples are composited using the 
stage hydrograph or by evaluating the electrical conductivities of the discrete samples. 
Using the hydrograph from the ALERT system, samples collected beyond the first flush 
and representing the storm peak and recession are composited into a single sample. In 
the absence of a streamgage hydrograph, the conductivity of each sample (in order of 
collection) is measured. Changes in conductivity usually denote the beginning or end of 
storm runoff After the "first flush" of a storm, conductivities tend to immediately 
decrease during the rise of the storm hydrograph and slowly rise after the recession. 

Sample appearance (turbidity Qr fluvial sediment) can also be used in the compositing 
process. Storm samples tend to be more turbid and contain more fluvial sediment. 
Composite samples are analyzed for pH, electrical conductivity, turbidity, nitrate, 
ammonia, total Kjehldahl Nitrogen (TKN), phosphate, total suspended and settleable 
solids, volatile suspended solids, and total recoverable and dissolved copper, chromium, 
lead, cadmium, zinc, silver and nickel (see Appendix 5.2). The frequency of time 
composite monitoring is dependent on "Waters of the State" designation. "Waters of the 
State" are monitored monthly a,nd during storms. Other channels in the network are 
monitored during storms only. 
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Time composite monitoring is supported by the Principal Permittee's precipitation and 
streamgaging network which consists of recording and/or transmitting ALERT gages. 
Mechanical recording raingages are weighing bucket type. Accumulated rainfall is 
recorded in analog format on drum charts. The ALERT precipitation gages are tipping 
bucket type with dataloggers. Data are recorded and transmitted in digital format; 
sensi_tivity is 1 mill (0.04 inches) of accumulated rainfall. 

The Principal Permittee uses several types of streamgages to monitor changes in water 
level. The oldest design is the stilling well with water level float; the newer types are 
manometer gages or pressure transducers. Data (water level versus,time) are recorded on 
stripcharts. The ALERT interfoce to these gages consists of a connection from the 
recorder chart drive to an ALERT shaft encoder. ALERT information is recorded on a 
datalogger and transmitted to the Principal Permittee Katella yard base station in digital 
format. Sensitivity of the transmitted and recorded ALERT record is user-variable with 
the greatest sensitivity being a change in water level of 0.01 feet. 

5.3.2 Harbor/Bay Monitoring 

Harbor/bay monitoring is conducted semiannually and during storms (see Appendix 5.3). 
Monthly sampling in the Upper Newport Bay is also conducted to evaluate nutrient 
loading from the San Diego Creek. Monthly monitoring of nitrogen and phosphorus in 

• 

the sediments of the Upper Newport Bay was added in 99/00 to assist with the critical • 
aquatic resource evaluation. The semiannual monitoring includes sampling for nutrients 
in the water column, and trace metals and organic contaminants in the sediments. Storm 
monitoring consists of surface water sampling for nutrient concentrations and depth-
integrated sampling to evaluate the magnitude of heavy metal contamination in the water 
column. 

5.3.3 Semiannual Sediment Sampling 

On a semiannual schedule, sediment samples are collected from the channels and several 
locations in the harbors and bays (see Table 5.2) to evaluate concentrations of copper, 
chromium, cadmium, lead, zinc, silver, nickel, chlorinated hydrocarbon and 
organophosphate pesticides, herbicides, PCBs, and Polynuclear Aromatic Hydrocarbons 
(PAHs). The data from these samplings is contained in Appendix 5.4. 

5.4 Methods of Data Analysis 

Acute and chronic aquatic toxicity criteria from the California Toxics Rule (CTR) were 
used as guidance to evaluate dissolved metals data collected from storm channels and 
harbors. Water quality criteria from the CTR and other sources are presented in Table 
5.4. 
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Sediment quality criteria from the National Oceanographic and Atmospheric 
Administration's (NOAA) Effects Range database were used as guidance to evaluate the 
toxicity of sediments in the harbors and bays. The Southern California Coastal Water 
Research Project's (SCCWRP) iron normalization procedure was also used evaluate 
harbor sediment quality relative to statistically predicted anthropogenic amounts of trace 
metals. A summary of the sediment guidance criteria is found in Table 5.5. 

5.4.1 Comparison to Water Quality Guidance 

California Water Code Section 13170 authorizes the State Water Resources Control 
Board (SWRCB) to adopt watey quality control plans for waters where standards are 
required by the Federal Clean Water Act (CWA) and its 1987 amendments, the Water 
Quality Act (WQA). According to Section 303(c)(2)(B) of the CW A, these plans must 
contain water quaiity objectives for priority pollutants that could be reasonably expected 
to affect the beneficial uses of the waters of the State. 

On March 2, 2000, the State adopted the United States Environmental Protection 
Agency's (USEPA) Proposed Rules establishing numeric water quality criteria for 
priority toxic pollutants (commonly referred to as the California Toxics Rule (CTR)) for 
the State of California. The CTR sets criteria for dissolved heavy metals in freshwater 
that are based on water hardne&s. Criteria for saltwater are also established. Although the 
CTR has not been formally implemented during the entire reporting period, tll_e dissolved 
metals data-were compared to the acute and chronic criteria for guidance purposes. Table 
5.6 presents these guidance criteria for freshwater relative to water hardness. The 
saltwater guidance criteria are found in Table 5.4. 

In applying the CTR criteria to freshwater, if the time period to which the guidance 
applies is less than the length of the sampled period, a measured concentration greater 
than that guidance value will constitute an exceedance. For example, if the I-hour 
guidance for lead (at a hardness of 100 mg/Las CaC03) is 65 µg/L, a concentration of 68 
µg/L during a 24-hour period will be considered an exceedance of the guidance criterion. 

In computing the mean concentration during a sampled period with multiple composite 
samples, values below the detection limit were assumed to be zero. This assumption 
allows for a more consistent evaluation from year to year as detection limits are lowered 
with alternative methods of analyses or new technology. The assumption also gives 
greater confidence to a designation of an exceedance of a guidance criterion as it reduces 
the likelihood that the exceedance was caused by an erroneous estimation of a non
detected value. During this monitoring year the low detection limits achieved by the 
contract laboratory did not make this approach an issue . 
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With respect to the saltwater guidance from the CTR, the average concentrations of 
dissolved metals in depth-integrated samplings from each 4-day storm monitoring of the 
Harbors and Bays were compared to the 4-day guidance criteria. The dissolved metals 
concentrations in each grab sample were compared to the I-hr acute toxicity guidance 
criteria. There is no chronic guidance criterion for silver so only the acute criterion was 
used. Since total chromium was analyzed only the Chromium III criteria were used. 

5.4.2 - Mass Load Calculations· 

• 
Mass loads were calculated using chemical and hydrographic data. Appendix 5.1 
contains watershed maps for all of the channels monitored to date, with automatic 
samplers. On each map, the watershed boundary upstream of the monitoring site, 
hydrographic (water level station) and representative precipitation station are shown. 
Water level records from streamgaging stations at or near the sampling site were 
processed using Western Hydrologic Software. Water levels from the station's 
continuous stripchart recorder were digitized and converted to discharge rates using 
stage-discharge relationships (channel ratings). The digitized streamflow record was 
converted to ASCII format and imported to a Microsoft Excel file. Graphs of time vs. 
water level stage are contained in Appendix 5.5. The total discharge in acre-feet during 
each sampled period was computed. By multiplying the total water discharge per sampled 
period by the pollutant concentration of the composite sample from the period and 
applying the proper conversion factors (acre-feet to lbs. of water), a mass load in pounds 
or tons of contaminant was calculated. For data reported as ND (non-detected), one-half 
of reported laboratory detection limits were used in the calculations. Appendix 5.6 • 
contains the mass load data from each monitored storm. Table 5. 7 is an annual 
summary. 

5.4.3 Event Mean Concentrations (EMCs) 

Event mean pollutant concentrations were calculated to produce a site mean EMC that 
could be used in the estimation of the mass loads from unsampled storms. To calculate 
the EMC ofa monitored storm the sum of the mass load from each composite sampling 
during a storm was divided by the total sampled volume of water during the same period. 
After applying the appropriate conversion factors, an event mean concentration in mg/L 
or µg/L was calculated. The ~ite mean EMCs were updated each year (Appendix 5. 7) 
with the EMC data from that year. Table 5.8 contains the calculated EMCs of each 
monitored storm during the 99-.00 season. 
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5. 4. 4 Statistical Methods 

Site mean EMCs were used to estimate mass loads from unsampled storms. To estimate 
these mass loads, the site mean EMC for a stormwater contaminant from a particular 
station was multiplied by the total annual volume of water discharged during unsampled 
storms, and the appropriate conversion factors. The site mean EMC was calculated from 
the set of calculated EM Cs from each sampled storm from the beginning of the NPDES 
program. Only EMCs in which the 75-120% of the total storm runoff volume was 
sampled were used in the calculation. Each year the site means were updated with the 
data from that year. 

The distribution of each EMC Cllataset was first evaluated for normality using the W Test 
developed by Shapiro and Wilk (1965). The W statistic was compared to a tabled value 
for a given value of ex.. To calculate W, the data from each station was first ordered from 
smallest to largest to obtain the sample order statistics x1::s; x2 ••• :::;: x0 • k was then 
calculated from n where: 

where 

n 
k = - if n is even or 

2 

k · n-I .f · dd =--1 n IS 0 
2 

Values of ai were found in Table A61
. If the calculated W was less than the tabled value=~ 

at the a (0.05) significance lev~l, the null hypothesis was rejected and the distribution w_~~~ 
considered normal. If the distribution was not normal at the ex. significance level the data• 
was log-transformed and the W test was repeated to test for log-normality. If the 
distribution was not lognormal, the dataset was inspected for possible outliers. The 
Dixon test (for n < 25) was used to determine if the suspected points were outliers to a 
normal distribution. The procedure was performed as follows: 

1Gilbert, Richard 0. Statistical Methods of Environmental Pollution Monitoring, 1987. Van Nostrand 
Reinhold, p259. 
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The dataset was ordered from smallest to largest that is X1 < X2 < X3 < ... Xn. The Dixon 

ratio r, which is a function of n was calculated. 

Number of Points Ratio Calculated 
n = 3 to 7 r10 
n = 8 to 10 rll 
n = 11 to 13 r21 
ri = 14 to 25 r22 

Depending on which point was suspected of being the outlier, the ratio was calculated in 
the following manner: 

r If X0 is Suspect If X 1 is Suspect 

(Xn-Xn-1)/(Xn-X1) 

(Xn-Xn-1)/(Xn-X2) 

(Xn-Xn.2)/(Xn-X2) 

(Xn-Xn-2)fXo-X3) 

(X2-X1)/(Xn-X1) 

(X2-X1)/(Xn-1-X1) 

(X3-X1)/(Xn-1-X1) 

(X3-X1)1Xn.2-X1) 

Using Table A.72, the calculated ratio was compared to the critical value at a confidence 
level of 95%. If the calculated value was greater than the tabled value the suspected 
point was rejected and the distribution was retested to confirm normality. 

For normal distributions the mean is calculated as the arithmetic mean, that is 

- 1 n 
x=-LX; 

n i=I 

the confidence limits for the mean of a normal distribution with unknown variance is 
given by 

- s - s 
X - l(l-a/2,n-1) .J,i ::,; µ '.S X + l(l-a/2,n-1) .J,i 

wheres is the standard deviation of the dataset and t(l-a/2,n-i> is from table A23. Using a 

= 0.05 the upper and lower limits are calculated. The true meanµ will occur outside of 
this range 5% of the time. 

~aylor, John Keenan. Statistical Techniques for Data Analysis, 1990. Lewis Publishers, Inc., p168. 
3Gilbert, Richard 0. Statistical Methods of Environmental Pollution Monitoring, 1987. Van Nostrand 
Reinhold, p255. 
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For lognormal distributions the arithmetic mean and standard deviation of the log
transformed data were first cornputed. The estimate of the mean is given by the 
minimum variance unbiased estimate µ 1 which is defined as 

µ, = [exp(X)]'I'.( ~ J 

where 'I' n(t) is the infinite series defined by 

(n + l)t (n + 1)312 (n-1}5t3 (n-1)7 t4 

'I' (t) = I + + + + + • • • 
n n 2!n2 (n + I) 3!n3(n + l)(n + 3) 4!n4(n + l)(n + 3)(n + 5) 

s: is substituted fort and values for 'I' n are calculated using formulas in a Microsoft 

EXCEL 7.0 spreadsheet. 

The lower confidence limit of the mean is given by 

(
- sH ) LLa =exp x+0.5s2 

+ ~ 

and the upper limit is given by 

(
- sH ) ULi-a = exp x + 0.5s

2 + ~ 

The values of Ha and H1-a were found in Table AlO - Al34 

The sample median of each normal distribution was calculated by first ordering the 
sample population from smallest to largest. 

sample median= x(n-oi 2 if n is odd 

= ..!.(x(n/2) + x(n+2)/2) if n is even 
2 

4Gilbert, Richard 0. Statistical Methods of Environmental Pollution Monitoring, 1987. Van Nostrand 
Reinhold, pp264-265. 
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The true median of a lognormal distribution can be estimated by 

where 'I' n(t) is the infinite series described above. In this case the value of 
t = -s2 /[2(n- l)]. 

5.4.5 Assessing Anthropogenic Influence in Harbor Sediments 

The Southern California Coastal Water Research Project (SCCWRP) database for iron 
normalization5 was used to determine the presence of anthropogenic enrichment in 
sediments collected from Orange County harbors. SCCWRP developed regression 
equations for the each relationship between a heavy metal and the percentage of iron in 
sediments collected from non-impacted sites in the Southern California Bight. 99% 
confidence limits (2 standard deviations) were calculated for each regression equation. 
Concentrations of heavy metals greater than the upper confidence limits are considered to 
be the result of anthropogenic enrichment. 

5.5 Analysis of Data 

5. 5. 1 Program Implementation 

As in the previous season the below average rainfall in Orange County limited the 
stormwater runoff monitoring during this season. Figure 5.1 shows the total annual 
rainfall at three sites in Orange County during the last six seasons. Figure 5.2 shows the 
accumulated rainfall per season measured at the Principle Permittee gauge in Santa Ana. 
As can be seen by the 99/00 se4lson graph, precipitation fell primarily during the period 
from mid-January to mid-April of 2000. The shortness of this period compounded with 
the problem of limited rainfall and runoff made completion of all intended stormwater 
runoff monitoring difficult. Only 9 of the intended 20 stormwater samples from the 
Prima Deschecha Channel were collected. In the Nutrient TMDL RMP the annual 
frequency for sampling of storms at 11 channels in the Upper Newport Bay watershed is 
3 storms per year. Since the program was implemented in February of 2000, the goal was 
to sample at least 2 storms per site during the remainder of the monitoring year. This was 
accomplished at 9 of the 11 sites. The annual frequency of storm sampling in the harbors 
is two storms per year per harbor. Newport Bay was sampled during two storms this 
season. Dana Point Harbor and Huntington Harbour were each sampled during only one 
storm. 

s Southern California Coastal Water Research Project. Annual Report,1996. Southern California Coastal 
Water Research Project Authority, pp68-76. 
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5.5.1 "Warm Spot" Monitoring 

With some exceptions related to limited rainfall, samples from each designated "Warm 
Spot" were collected at the annual frequencies defined by the power analysis used in 
developing the 99-04 Plan. According to the power analysis significant trends will not be 
observed for several years. As stated in the 98/99 Annual Status report, Rattlesnake 
Canyon Wash was rerouted to Hicks Canyon Wash. The site on Bryan Avenue to which 
the "Warm Spot" designation was assigned does not receive runoff from this channel in 
its present configuration. In the 98/99 Annual Report it was stated that Rattlesnake 
Canyon Wash would not be monitored as a "Warm Spot". The high concentrations of 
total suspended solids observed in stormwater at the previous location may however also 
be present at the new point of discharge to Peters Canyon Wash. During the Peters 
Canyon Wash/ San Diego Creek Nutrient Study in June 2000, significant concentrations 
of sediment were observed intermittently in the discharge from Rattlesnake Canyon 
Wash into Peters Canyon Wash. Samples will be collected in the upcoming year to 
determine if this is a chronic occurrence or just the product of the construction instability 
in the immediate watershed. 

5.5.2 Critical Aquatic Resources (CARs) Monitoring 

The Upper and Lower Newport Bay and the San Diego Creek were assigned the top 
monitoring priority in the 99-041, Plan. The monitoring of these areas_ in~h1ded routine 
NPDES and TMDL sampling as-described iri Table 5.2 and special studies including the 
1999 and 2000 Peters Canyon Wash / San Diego Creek Nutrient Studies and the model 
urban watershed study of Costa Mesa Channel. 

Upper Newport Bay Watershed 

The mass loads of nutrients and total recoverable metals were calculated for each storm 
monitored with an automatic sampler and streamgage. In the Upper Newport Bay 
Watershed loads were calculated for sampled stormwater runoff in Santa Ana Delhi 
Channel, El Modena Irvine ChJnnel, Lane Channel, Peters Canyon Wash, San Diego 
Creek at Harvard Avenue, and San Diego Creek at Campus Drive. Data from the first 
storm of the season impacting Huntington Harbour/ Bolsa Bay were also collected. The 
mass load information for each sample from every storm is contained in Appendix 5.6. 
The total annual stormwater discharge volumes from Santa Ana Delhi Channel, Peters 
Canyon Wash, San Diego Creek at Harvard, and San Diego Creek at Campus Drive were 
calculated from Principle Permittee's streamgaging records. Using these volumes and 
the updated site mean EM Cs from Appendix 5. 7 the unsampled stormwater loads from 
each of these channels was calculated. Table 5.9 is a summary of the sampled and 
unsampled loads from the Newport Watershed . 

52 

0015646



The dissolved metals concentrations from several storm and non-storm events were 
compared to the guidance criteria from the CTR for the protection of freshwater aquatic 
life. In all, 109 samples including 39 dry weather samples from the Upper Newport Bay 
Watershed were compared to the CTR criteria. The majority (34 of39) of the dry 
weather sampling was conducted at the Costa Mesa Channel. The acute criteria for 
dissolved copper were exceeded in 23 of the samples including 15 (5 dry weather) 
samples from the Costa Mesa Channel. The acute criteria for zinc were exceeded in 8 of 
the samples .. Ten- composite samplings,·including-two dry-weather samplings from 
Costa Mesa Channel, were compared to the chronic toxicity guidance criteria from the 
CTR. One exceedance of the dissolved lead criteria was observed and 2 exceedances of 
the dissolved copper criteria were observed. 

For channels discharging directly to the Newport Bay, dissolved metals concentrations 
were compared to the guidance criteria for saltwater from the CTR. Out of 77 samples, 
75 exceeded the acute toxicity guidance criterion for copper and 14 exceeded the acute 
toxicity guidance criterion for zinc. Of the 6 composite periods that were evaluated 
against the chronic toxicity guidance criteria for the protection of saltwater aquatic life, 
all exceeded the guidance criterion for copper and 1 exceeded the criterion for zinc. 
Table 5.10 is a summary of exceedances to the CTR that were found in the storm 
channels during this monitoring year. 

Two intensive studies of nutrient concentrations and loads were conducted in the 

• 

watersheds of Peters Canyon Wash and San Diego Creek. One was conducted at the end • 
of the summer season in 1999 (September 1999) and the other was conducted at the 
beginning (June 2000) of the 2000 summer season. Each study spanned seven days and 
utilized automatic sampling and continuous flow monitoring equipment to quantify the 
nitrogen and phosphate loads contributed by tributaries of Peters Canyon Wash. 
Automatic samplers were also used to quantify the load from San Diego Creek at Harvard 
Avenue and Campus Drive. The results from Campus Drive were used to extrapolate the 
summertime total nitrogen load for comparison to the December 31, 2002 TMDL target 
set by the Santa Ana Regional Water Quality Control Board. From these two studies it 
was concluded that: 

• The flowrates in Peters Canyon Wash at Barranca Parkway and San Diego Creek at 
Campus Drive were greater in the June 2000 study. The 43% increase (7.81 to 11.16 
cfs) at Campus Drive was primarily due to the increase in the outflow from the Irvine 
Ranch Water District's (IRWD) wetland treatment project for nitrate removal. In 
1999 the average inflow into the wetlands exceeded the outflow by more than 3 cfs. 
During the June 2000 study the average inflow and outflow were more in equilibrium 
with outflow exceeding inflow by only 0.4 cfs. 

• The average nitrate nitrogen concentration in San Diego Creek at Campus Drive was 
2.84 mg/I in June 2000 compared to 9.04 in September 1999. The total nitrogen 
concentrations were 6.45 and 10.31 mg/I for June 2000 and September 1999 
respectively. 
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• The average daily nitrate nitrogen loads from Peters Canyon Wash at Barranca 
Parkway were 319 and 328 lbs/day for September 1999 and June 2000 respectively. 
The average daily total nitrogen load was 352 and 367 lbs/day for September 1999 
and June 2000 respectively. 

• The average reduction in nitrate concentration of water treated from San Diego Creek 
by IRWD's wetlands was 92% (from 33.2 to 2.7 mg/I) compared to 77% observed in 
the previous study. The average reduction in total nitrogen was about the same 
between studies (62% in June 2000 and 59% in September 1999). 

• The average daily nitrate nitrogen loads from San Diego Creek at Campus Drive were 
382 and 169 lbs/day for September 1999 and June 2000. The average daily total 
nitrogen loads were 435 and 376 lbs/day for September 1999 and June 2000 
respectively. The latter study showed a decrease in nitrate concentration and load 
from the previous study but an increase in organic nitrogen concentration and load. 
The increase in organic nitrogen was primarily due to the increase in outflow from the 
IRWD wetlands (see above). The decrease in nitrate nitrogen load is most likely the 
result of a substantial increase in efficiency of nitrate removal by the wetlands and a 
reduction in the loads contributed by Reach 2 of San Diego Creek, San Joaquin and 
Sand Canyon Channels. 

• Using the June 2000 data to estimate the summertime (April 1 _, September 30) total 
nitrogen load from San Diego Creek yields a value lower than that calculated from 
the September 1999 data. Both are less than one-half of the December 31, 2002 
target of200,097 pounds developed by the Regional Board. The estimates were 
compared to the average monthly load calculated from NPDES data collected from 
San Diego Creek by Orange County between July 1, 1999 and June 30, 2000. Using 
the study values for June and September and the NPDES values for the remaining 
four months yields a total of 116,000 pounds. Without IRWD's removal of 
approximately 125 lbs/day the total nitrate nitrogen load would be approximately 
139,000 pounds, still well below the December 2002 target. ' 

The complete reports for the two nutrient studies can be found in Appendix 5.8. 

Newport Bay 

The Newport Bay was sampled during two storms. Beginning in monitoring year 97 /98 
dissolved metals analyses were conducted on depth integrated stormwater samples from 
the bays. The dissolved metals data from each storm were compared to water quality 
guidance criteria (acute and chronic toxicity) from the CTR. Values below detection 
limits were considered zero when calculating means. Means calculated from detection 
limit values are preceded by a ">" in Appendix 5.3. Nearly every sample contained 
copper above the acute toxicity guidance criterion of3. l µg/L. The four-day average 
concentrations at each site exceeded the chronic toxicity guidance criterion of 4.8 µg/L . 
The dissolved metals data from these storms, as in previous years show exceedance of the 
CTR saltwater guidance criterion for copper. 
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These results suggest that toxicity testing be initiated in the future to determine if the 
Bay's beneficial uses are being impaired by dissolved copper. 

In addition to nutrient and heavy metal monitoring, bacteriological sampling was also 
conducted during these storms. Figures 5.3 and 5.4 show the concentrations of total and 
fecal coliform bacteria at the water surface of each the monitoring locations. Rainfall 
occurred during each of the three days of the first storm runoff event sampling in 
February(Figu-re·5.3). In the March sampling rainfall was measured on_ly on the first 
day of sampling and on the day between the first and second samplings. As in previous 
years the concentration of bacteria diminishes from the first to the third day of sampling. 
This diminution can be seen very clearly in Figure 5.4. 

Dry weather monitoring of bacteriological quality was also conducted in the Upper 
Newport Bay. Figure 5.5 shows the total and fecal coliform concentrations at four Upper 
Bay station on June 2, 2000. Also shown is the concentration of total and fecal coliform 
during 5 dry weather sampling days at the uppermost station UNBJAM. These data show 
that the concentrations ofbacteyia are greatest near the mouth of San Diego Creek. 

Time series plots of the tributary discharge, precipitation and tide stage during each 
monitored storm can be found in Appendix 5.9. 

Costa Mesa Channel 

The Costa Mesa Channel was selected as a model urban runoff site for the Upper 
Newport Bay watershed. Its watershed is approximately one square mile in area and has 
predominately urban land uses within it. Monitoring during this year included weekly 
sampling of nutrients, dissolved metals and bacteria, monthly sampling for the 
organophosphorus pesticides Diazinon and Chlorpyrifos, and continuous water level 
measurements. 

As stated in Section 5.6.2.1, all of the dissoJved copper and over 70% of the dissolved 
zinc concentrations in Costa Mesa Channel would exceed the CTR acute toxicity criteria 
for saltwater at the interface of the channel and the Upper Newport Bay. 

Figure 5.6 is plot of the fecal coliform concentration throughout the year. As can be seen 
from the graph the fecal coliform concentration were extremely variable with a range of 
<2 to 240,000 MPN I 100 ml and a logmean of approximately 4,100 MPN / 100 ml. 

Diazinon was found above the detection limit {0.05 µg/1) of the laboratory in nearly every 
sample. Over one third of the samples had concentrations greater than the LC so for the 
freshwater toxicity testing organism Ceriodaphnia dubia6

. Figure 5. 7 is a summary of 
the diazinon sampling. Chlorpyrifos was not detected in any sample from this monitoring 
year. However, for over 400/o of the samples, the detection limit of the laboratory was 
greater than the LCso for Ceriodaphnia and all reported detection limit were greater than 
the LCso for the saltwater toxicity testing organism Mysidopsis bahia. 

6 Lee. G. Fred, Evaluation Monitoring Report for San Diego Creek, 1998, Table 6-3. 
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Construction Circle Drain 

During the 1999 nutrient study (see above) the discharge from the Construction Circle 
Storm Drain was intermittently contaminated with what was believed to be concrete 
slurry. In June of 2000 an automatic sampler was used to characterize the discharge from 
this drain. Each hourly sample was analyzed for electrical conductivity and pH. 
Concrete slurry tends to be highly alkaline. Figure 5.8 shows the results of the sampling 
that spanned a two-week perio(ll from June 19 to July 2, 2000. As can be seen from the 
graph of pH vs. time, spikes of high pH occurred between 6:00 and 7:00 A.M. and 3:00 
to 4:00 P.M. These spikes may have been the result of washing of concrete delivery 
trucks at the beginning and end of the workday. A more extensive investigation has 
been planned for November of 2000. 

Nutrient 1MDL Sampling 

In February of 2000, the Regional Monitoring Program (RMP) for the Nutrient TMDL 
was initiated. Chemical sampling for nutrients during storms and dry weather was 
conducted according to the frequencies outlined in RMP report. The data from this 
sampling is contained in Appendix 5.10. A contract for training to conduct algal 
biomass surveys was established and the first survey was conducted in July of 2000. 

5.5.3 Semiannual Sediment Sampling 

Beginning in 97 /98 analyses for iron concentration and particle size distribution were 
conducted on sediment samples collected from the bays and harbors. These additional 
analyses were added to provide information that could be used to explain differences 
between stations or between samplings at the same station. 

Particle size distribution data from the basin downstream of Campus Drive show that the 
sediment after the El Nino season was predominately sand. Prior to the El Nifio year the 
sediment was approximately 70% sand; three subsequent samples collected in the 
Summer of 1998, Fall of 1998, Spring of 1999, and Fall of 1999 show 97%, 96%, 99%, 
and 99% sand respectively. After in-channel basin maintenance by IRWD, the Spring 
2000 sample was 77% sand. 

SCCWRP's iron normalization procedure was again used to determine the presence of 
trace metal eririchment in the sediments from the bays and harbors. Using the regression 
equations and 99% prediction intervals (Table 5.5) it was determined that almost every 
site in Huntington Harbour and Dana Point Harbor was anthropogenically ( caused by the 
actions of man) enriched with lead, copper, and zinc. The Rhine Channel showed similar 
results. Interestingly the Fall 1999 samples from the Upper Newport Bay showed less 
influence than the Spring 1999 and Spring 2000 samples. This observation may have 
been a product of the recent dredging project. The furthest upstream sampling point in the 
Upper Bay (UNBJAM) showed almost no anthropogenic influence. This observation 
may be due to limited sedimentation of finer stormwater particulates contaminated with 
metals or less influence by powered recreational boats in the area. 

56 

0015650



The database for harbor and bay sediments was evaluated using NOAA's guidance 
criteria for sediment toxicity. These criteria are used by SCCWRP in assessing the 
toxicity of sediments collected from the Southern California Bight. Concentrations of 
metals and organic compounds from Newport Bay, Bolsa Bay, Huntington Harbour and 
Dana Point Harbor were compared to NOAA's ER-Ms (Effects Range Median). An ER
M is a predicted concentration at which half of the test organisms in a toxicity test would 
show a toxic effect. 

No exceedances of the ER-Ms for metals were found in the samples collected during this 
monitoring year. Exceedances of the ER-M for the DDT metabolite p,p' DDE were 
found in the samples collected Huntington Harbour (see Appendix 5.4). 

5.6 QualityAssurance/Quality Control 

The quality of data produced by each of the three contractor laboratories was evaluated 
by submitting quality control samples with environmental samples. Most of the samples 
submitted were synthetic, comprised of aliquots of prepared standard solutions in 
nanopure water matrices. QC sample conductivities were adjusted to levels similar to 
environmental samples with Ultrex grade sodium chloride. These synthetic samples were 
used to assess the accuracy of each laboratory. Replicate samples were also submitted to 
evaluate the precision of the laboratories. 

The contractor laboratories conduct internal quality control programs utilizing certified 
reference materials (CRMs), spiked and replicate samples. 

The results of the quality assur~nce program with the contract laboratory are summarized 
in Appendix 5.11. The allowable range of percent recovery for synthetic and samples is 
set at 70 - 130 for concentrations above 5 times the detection limit. For replicate samples 
in which the highest reported value exceeded 5 times the detection limit, the allowable 
range was set at 75-125 percent. For blank sample analyses the allowable range was di to 
3(dl). Those results outside these ranges are boxed in the appendix. 

For the most part the analytical performance of each laboratory was acceptable. A 
consistent problem with low recoveries of TKN was observed in the analysis of synthetic 
saltwater samples. In approximately 36% of the saltwater QA samples TKN was reported 
below the acceptable lower limit of recovery. For freshwater QA samples, TKN was 
reported lower than the acceptable lower limit of recovery only 13% of the time. 

The results of the submittal of the quality assurance samples were used to improve the 
quality of the database. If an analysis showed a substantial (greater than I 00%) deviation 
from the true value, the contraQt laboratory was asked to rerun the batch of samples 
containing that QA/QC sample. In almost all cases, the re-analyses resulted in an 
amended report. If the differences could not satisfactorily resolved the data were not 
stored in the database. 
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Most of the errors ( except TKN) appear to be of a random nature ( deviations from the 
true value were both positive and negative). In performing mass load and EMC 
calculations it was assumed that the data exhibiting these random errors are uniformly 
distributed about the mean. In calculating site means (see Section 5.4.4) values in the 
database that appeared to be outliers were screened using the Dixon Test. If these points 
did not pass this statistical test they were not used in the calculation . 
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Table 5.1 
NPDES and TMDL Monitoring Locations 

• Warm Soot CAR TMDL Waterbodv Location of Site Station Code 
X El Modena Irvine Channel at Michelle Dr. MIRF07 
X Lane Channel at Jamboree Blvd. LANF08 

X X Agua Chinon Wash at Pacifica ACWF18 
Upper Newport Bay X Central Irvine Channel at 1-5 Fwy. CICF25 

Watershed X Hines Nursery Channel at Trabuco / Jefferey HINF28 
Hicks Canyon Wash at Culver Dr. HCWF27 

X Bonita Canyon Wash u/s University Ave. BCF04 
X X San Diego Creek at Campus Dr. SDMF05 
X X San Diego Creek at Harvard Ave. WYLSED 

X Peters Canyon Wash at Barranca Pkwy. BARSED 
X Costa Mesa Channel at Westcliff Dr. CMCG02 
X Santa Ana Delhi Channel u/s Irvine Ave. SADF01 

X San Juan Creek at Ortega Hwy. In Caspers Park SJOL01 
X at La Navia SJNL01 

X Aliso Creek in Laauna / Wood Canvon Wilderness Park ACJ01 

X Prima Deschecha Channel at Calle Vista Grande PDCM01 

X Secunda Deschecha Channel at El Camino Real SDCM02 

X Sulohur Creek d/s Sulohur Creek dam SCDAM 

Upper Newport Bay X X Unit I in-bay basin UNBJAM 
X X Narrows d/s Unit II In-bay basin UNBSDC 
X X North Star Beach UNBNSB 
X X at PCH bridae UNBCHB 

Lower Newport Bay X X Turning Basin LNBTUB 

• X X X Rhine Channel LNBRIN 
X X Harbor Island Reach LNBHIR 

Sunset Aquatic Park / X Sunset Aquatic Park Near U.S. Navy bouys HUNSUN 
Anaheim Bay / X Huntington Harbour approx. 1/4 mi. dis Balsa Chica Ch. Mouth HUNBCC 

Huntington Harbour X Huntington Harbour dis Warner Ave. near HH Yacht Club dock HUNWAR 
X X Christiana Bay near outlet of Sunset Channel HUNCRB 

X Anaheim Bay between two breakwaters HUNHAR 
X Balsa Bav off oier BBOLR 

Dana Point Harbor X East Basin near outlet of 60" RCP DAPTEB 
X West Basin near outlet of 51" RCP DAPTWB 
X Launch Ramp near outlet of 18" RCP DAPTLB 
X near boatyard DAPTLR 
X Harbor Entrance between two breakwaters DAPTHE 

• 
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Table 5.2 
NPDES and TMDL Monitoring Frequencies 

Station Code Nutrients (aq) Nutrients (sed) Trace (aq) 
MIRF07 mist 
LANFOB mist 
ACWF18 mist 
CICF25 biweekly 
HINF28 biweekly 

HCWF27 
BCF04 mist 

SDMFOS wist 
WYLSED biweekly/st 

- -

BARSED biweekly/st 
CMCG02 wist 
SADF01 biweekly/st 
SJOL01 mist 
SJNL01 mist 

ACJ01 mist · 

PDCM01 

SDCM02 

SCDAM 

UNBJAM m(s,m,b)/st m 
UNBSDC m(s,m,b)/st m 
UNBNSB m(s,m,b)/st m 
UNBCHB m(s,m,b) m 
LNBTUB st 
LNBRIN st 
LNBHIR m(s,m,bl/st 

HUNSUN semi/st 
HUNBCC semi/st 
HUNWAR semUst 
HUNCRB semUst 
HUNHAR st 
BBOLR semUst 

DAPTEB semUst 
DAPTWB semUst 
DAPTLB semUst 
DAPTLR st 
DAPTHE st 

(s,m,b) surface, middepth, bottom 
s(12) storm sampling - 12 total composite samples per year 
bold - nutrient TMDL additions 

st(12) 
st 
st - -

wist 
st 
st 
st 

st 

st(20) 

st 
st 
st 
st 
st 
st 
st 

st 
st 
st 
st 
st 
st 

st 
st 
st 
st 
st 

Trace (sed) PHP (s) PAH (s) 

semi 

semi 
semi 
semi semi 

-semi· semi 

semi semi 
semi semi 

semi semi 

semi 

semi semi 
semi semi 

semi semi 
5 semi 

semi semi 

semi semi 
semi semi 

5 semi 

semi semi 

semi semi semi 
semi semi 
semi semi 
semi semi 

Other Interest l 
I • EC(m) I 

op pest (m) 

bacteria (wist), op pest (m) 

EC<ml 

EC(m) 

·-
bacteria (mist), debris (st) I 
bacteria (mist), debris (st) 
bacteria (mist), debris (st) 
bacteria(mlst),debris(st) 

• 
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• 
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Table 5.3 
Beneficial Uses of Monitored Waterbodies 

Bav/Harbor Station Codes 

Anaheim Bav - Outer HUNHAR 

Anaheim Bay - Seal Beach HUNSUN 

Nat'I Wildl~e Refuae 

Sunset Bay - Huntington Harbor HUNBCC,HUNCRB 

HUNWAR 

Bolsa Chica Ecological Reserve BBOLR 

Upper Newport Bay UNBJAM, UNBSDC 

UNBBCW. UNBNSB 

UNBNDB.UNBCHB 

Lower Newport Bay LNBTUB. LNBTRI, 

LNBRIN, LNBHIR 

LNBHAR 

Dana Point Harbor DAPTLB,DAPTLR 

DAPTEB,DAPTWB 

DAPTHE 

Channel Station Code Watershed 
Santa Ana Delhi SADF01 Upoer Newport Bay 

Bonita Canvon Channel BCF04 Upper Newport Bay 

San Diego Creek - Harvard WYLSED Upper Newoort Bav 

San Dieao Creek - Campus SDMF05 Upper Newnnrt Bay 

Peters Canvon Wash BARSED Upn,,r Newnnrt Bay 

• Canyon Wash - ·SCCF15 ·upper Newport-Bav 

Canyon Channel BEEF17 Upper Newoort Bay 

a Chinon Wash ACWF18 Upper Newport Bay 

Serrano Creek SERF19 Upper Newport Bay 

Rattlesnake Canyon Wash RCWF26 Upper Newnnrt Bav 

Hicks Canvon Wash HCWF27 Upper Newport Bav 

E. Costa Mesa Channel CMCG02 Upper Newport Bay 

Santa Isabella Channel SICG03 Upper Newport Bay 

Big Canyon Wash BCWG04 Upper Newport Bav 

Laguna Canyon LCW102 South Countv 

Aliso Creek Channel ACJ01 South Countv 

Sulphur Creek Channel SCDAM South County 

San Juan Creek - La Novia Ave SJNL01 South Countv 

San Juan Creek - Orteaa SJOL01 South Countv 

Trabuco Creek TCOL02 South County 

Oso Creek OSOL03 South County 

Prima Deschecha PDCM01 South County 

Segunda Deschecha SDCM02 South Countv 

Santa Ana River - lmoerial SARIMP Santa Ana River 

Santa Ana River - 5th Street SARE01 Santa Ana River 

Santia110 Creek SANE08 Sarita Ana River 

Silverado Creek SILE17 Santa Ana River 

x - Present or Potential Beneficial Use 
1 - No access per agency with jurisdiction (U.S. Navy) 
2 - Access Prohibited in all or part by PFRD 
I - Intermittent Beneficial Use 
* - Excepted from MUN 
o - Potential Beneficial Use 
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u 
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+ 
+ 

+ 

+ 
+ 

+ 

M 
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N 

+ 

+ 
+ 

+ 

+ 

+ 
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+ 

+ 

+ 
+ 
+ 

+ 

+ 
+ 
+ 

X 
X 

A I p G N p R R C w 
G N R w A 0 E E 0 A 
R D 0 R V w C C M R 

C 1 2 M M 

X X X 

x' X 

X X X X 

X X 

X X X 

X X X X 

X X X X X 

A I p G N p R R C w 
G N R w A 0 E E 0 A 
R D 0 R V w C C M R 

C 1 2 M M 

I I I I 

I I I I 

x' X X 
I I I. I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

X 0 X X 
X 0 X X 
X 0 X X 
X X X X X 
X X X X X 
X X X X X 

X X X X X 

X 0 X X 

X 0 X X 
X X X X 

x' X I 

X x' X X 
X I I I 

L 
w 
A 
R 
M 

L 
w 
A 
R 
M 

This information was taken from the 1994 update of the beneficial uses & water quality objectives for the San Diego Region and 
the 1995 Santa Ana River Basin Plan update . 
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Table 5.4 
Applicable Water Quality Guidance for the Protection of Aquatic Life 

Water Quality California Toxics Rule (CTR) 
Measurement Freshwater dissolved metals 

(Guidance only) 
H=ln(water hardness in mg/L as CaC03) 

Lead ug/L 4 day =[1.462-0.146HJ[exp(1.273H-4.705)) 
H=ln Hardness 1 hour =f1 .462-0.146HUexo(1.273H-1.460ll 

Cadmium ug/L 4 day = [1.107-0.042H)[exp(0:7852H-2.715)) 
1 hour= r1 .137-0.042HUexo(1.128H-3.6867ll 

Hexavalent 
Chromium ua/L 

Nickel ug/L 4 day= 0.997[exp(0.846H+0.0584)) 
1 haur = 0.998fexol0.846H + 2.255ll 

Copper ug/L 4 day= 0.96[exp(0.8545H-1.702)) 
1 hour= 0.96fexol0.9422H-1.70ll 

Silverug/L 
1 hour= 0.851exol1.72H-6.52ll 

Zinc ug/L 4 day= 0.986[exp(0.8473H+0.884)) 
1 hour= 0.9781exo!0.8473H+0.884ll 

Turbidity 

pH 

Dissolved Oxygen_ 

Unionized Ammonia• 

• [Unionized Ammonia)=------
[NH3-N) 

(pka-pH) 

where pka = 0.09018 + -------

NH3-N = Total Ammonia as N 
T = water temperature in Kelvin (C + 273.16) 
pH" water pH 

10 + 1 

2729.92 

T 

CTR 
Saltwater 
Dissolved 

metals 

4day = 8.1 
1hr= 210 

4day = 9.3 
1hr =42 

4day = 50 
1hr= 1100 

4day = 8.2 
1hr = 74 

4day = 3.1 
1hr = 4.8 

1hr= 1.9 

4day=81 
1 hr= 90 

For ,,,ample : at 20 C and pH 8.0 divide the ammonia nitrogen value by 26.25 to obtain unionized ammonia. 
at 25 C and pH 9.0 divide by 2.76. 

Ocean Plan Region 8/9 Basin Plans 
Toxic Mal Limits ·-- ,_ 

Total 
metals 

Dailymax=8 
Inst. max= 20 

Dailymax=4 
Inst. max = 10· - -

Dailymax=8 
Inst. max= 20 

Daily max = 60 
Inst. max = 150 

Daily max= 12 
Inst. max= 30 

Daily max = 2.8 
Inst. max= 7 

Dailymax=80 
Inst. max = 200 

Natural Max. increase 
···-. 

0-50 NTU 20% over r.<!'OJral 
50-100 NTU 10 ~!TU 
>100 NTU 10% over natural 

6.5 - 8.5 freshwater 
7 .0 - 8.5 saltwater 

>5.0 mg/L MAR & WARM 
>6.0 mo/L COLD 

0.025 in receiving 
waters 

• 
-· 

• 
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Table 5.5 
Guidance Criteria for Harbor Sediment Evaluation 

NOAA's Screening Concentrations 

Metals (ppm) ER-L 

Cadmium 1.2 
Chromium 81 
Copper 34 
Lead 46.7 
Nickel 20.9 
Silver 1.0 
Zinc 150 

Organics (ppb) 

Acenaphthene 16 
Acenaphthylene 44 
Anthracene 85.3 
Fluorene 19 
2-Methyl naphthalene 70 
Naphthalene 160 
Phenanthrene 240 
Low molecular weight PAH 552 
Benzo( a )anthracene 261 
Benzo(a )pyrene 430 
Chrysene 384 
Dibenzo(a,h)anthracene 63.4 
Fluoranthene 600 
Pyrene 665 
High molecular weight PAH 1700 
Total PAH 4022 
p,p' -DOE 2.2 
Total DDT 1.58 
Total PCBs 22.7 

ER-M 

9.6 
370 
270 
218 
51.6 

3.7 
410 

500 
640 

1100 
540 
670 

2100 
1500 
3160 
1600 
1600 
2800 

260 
5100 
2600 
9600 

44792 
27 

46.1 
180 

ER-L - Effects Range Low 

The ERL represents the concentration 
corresponding to the 10th percentile in 
toxicity testing. No effects are likely 
below the ER-L. 

ER-M - Effects Range Median 

The ERM represents the concentration 
corresponding to the 50th percentile o~ 
median value. Effects are likely above 
the ER-M. 

SCCWRP Iron Normalization Regression Coefficients 

Iron(% dry) Sample Size r2 Slope Intercept .:!: 99% Prediction 
versus (m) (b) Interval 

Cadmium (µg/dry g) 83 0.734 0.0978 0.0055 0.1274 
Chromium (µg/dry g) 88 0.882 16.50 -0.021 11.56 
Copper (µg/dry g) 96 0.833 7.40 -2.01 6.50 
Lead (µg/dry g) 103 0.738 4.350 0.0836 5.199 
Nickel (µg/dry g) 110 0.533 9.850 -0.407 19.596 
Silver (µg/dry g) 99 0.581 0.0795 -0.0183 0.1426 
Zinc (µg/dry g) 88 0.967 31.50 -1.95 15.45 
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Table 5.6 
California Toxics Rule for Dissolved Metals in Freshwater 

Lead Cadmium Chromium Ill Nickel Copper Silver Zinc 
HARDNESS In 1 hr 4day 1 hr 4day 1 hr 4day 1 hr 4day 1 hr 4day Inst 1 hr 4day 

mg/L as CaC03 Hardness µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

10 2.30 4.91 0.19 0.35 0.41 83.25 27.00 67 7 1.54 1.25 0.07 17 17 
20 3.00 10.79 0.42 0.74 0.68 146.86 47.64 120 13 2.95 2.26 0.22 30 30 
30 3.40 17.04 0.66 1.16 0.92 204.70 66.40 169 19 4.32 3.20 0.43 42 43 
40 3.69 23.51 0.92 1.58 1.14 259.09 84.05 216 24 5.67 4.09 0.71 54 54 
50 3.91 30.14 1.17 2.01 1.34 311.04 100.90 260 29 6.99 4.95 1.05 65 66 

60 4.09 36.88 1.44 2.45 1.53 361.14 117.15 304 34 8.31 5.79 1.43 76 77 
70 4.25 43.71 1.70 2.90 1.72 409.73 132.91 346 38 9.60 6.60 1.87 87 87 
80 4.38 50.61 1.97 3.35 1.90 457.08 148.27 388 43 10.89 7.40 2.35 97 98 
90 4.50 57.57 2.24 3.80 2.07 503.37 163.29 428 48 12.17 8.18 2.88 107 108 
100 4.61 64.58 2.52 4.26 2.24 548.74 178.00 468 52 13.44 8.96 3.45 117 118 

110 4.70 71.63 2.79 4.73 2.40 593.29 192.46 508 56 14.70 9.72 4.06 127 128 
120 4.79 78.72 3.07 5.20 2.56 637.11 206.67 546 61 15.96 10.47 4.72 137 138 
130 4.87 85.83 3.34 5.67 2.72 680.28 220.67 585 65 17.21 11.21 5.42 146 148 
140 4.94 92.97 3.62 6.14 2.87 722.84 234.48 622 69 18.45 11.94 6.15 156 157 
150 5.01 100.13 3.90 6.62 3.02 764.86 248.11 660 73 19.69 12.66 6.93 165 167 

160 5.08 107.31 4.18 7.10 3.17 806.38 261.58 697 77 20.93 13.38 7.74 175 176 
170 5.14 114.50 4.46 7.58 3.31 847.43 274.90 734 81 22.16 14.09 8.59 184 185 
180 5.19 121.70 4.74 8.06 3.45 888.04 288.07 770 86 23.38 14.80 9.48 193 194 
190 5.25 128.92 5.02 8.55 3.60 928.25 301.11 806 90 24.60 15.50 10.41 202 204 
200 5.30 136.14 5.31 9.03 3.73 968.07 314.03 842 93 25.82 16.19 11.37 211 213 

210 5.35 143.37 5.59 9.52 3.87 1007.54 326.84 877 97 27.04 16.88 12.36 220 222 
220 5.39 150.61 5.87 10.02 4.01 1046.67 339.53 912 101 28.25 17.57 13.39 229 230 
230 5.44 157.85 6.15 10.51 4.14 1085.48 352.12 947 105 29.46 18.25 14.45 237 239 
240 5.48 165.10 6.43 11.00 4.27 1123.98 364.61 982 109 30.66 18.92 15.55 246 248 
250 5.52 172.34 6.72 11.50 4.40 1162.19 377.00 1017 113 31.86 19.59 16.68 255 257 

260 5.56 179.59 7.00 12.00 4.53 1200.13 389.31 1051 117 33.06 20.26 17.85 263 265 
270 5.60 186.84 7.28 12.50 4.66 1237.80 401.53 1085 121 34.26 20.93 19.04 272 274 
280 5.63 194.09 7.56 13.00 4.78 1275.23 413.67 1119 124 35.46 21.59 20.27 280 283 
290 5.67 201.34 7.85 13.50 4.91 1312.41 425.73 1153 128 36.65 22.24 21.53 289 291 
300 5.70 208.58 8.13 14.01 5.03 1349.36 437.72 1186 132 37.84 22.90 22.83 297 300 

310 5.74 215.83 8.41 14.51 5.16 1386.09 449.63 1219 135 39.02 23.55 24.15 306 308 
320 5.77 223.07 8.69 15.02 5.28 1422.60 461.48 1253 139 40.21 24.20 25.51 314 317 
330 5.80 230.31 8.97 15.53 5.40 1458.91 473.25 1286 143 41.39 24.84 26.89 322 325 

( 340 5.83 237.54 9.26 16.04 5.52 1495.02 484.97 1319 146 42.57 25.48 28.31 331 333 
350 5.86 244.77 9.54 16.55 5.64 1530.94 496.62 1351 150 43.75 26.12 29.76 339 341 

• • • 
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• Tat.6 
California Toxics Rule for D1 solved Metals in Freshwater • 

Lead Cadmium Chromium Ill Nickel Copper Silver Zinc 
HARDNESS In 1 hr 4day 1 hr 4day 1 hr 4day 1 hr 4day 1 hr 4day inst 1 hr 4 day 

mg/L as CaC03 Hardness µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

360 5.89 252.00 9.82 17.06 5.76 1566.67 508.21 1384 154 44.93 26.76 31.24 347 350 
370 5.91 259.22 10.10 17.57 5.88 1602.22 519,74 1416 157 46.10 27.39 32.74 355 358 
380 5.94 266.43 10.38 18.09 5.99 1637.60 531.22 1449 161 47.28 28.02 34.28 363 366 
390 5.97 273.64 10.66 18.60 6.11 1672.81 542.64 1481 164 48.45 28.65 35.85 371 374 
400 5.99 280.85 10.94 19.12 6.22 1707.86 554.01 1513 168 49.62 29.28 37.44 379 382 

410 6.02 288.04 11.22 19.64 6.34 1742.75 565.33 1545 172 50.79 29.90 39.07 387 390 
420 6.04 295.24 11.50 20.15 6.45 1777.49 576.60 1577 175 51.95 30.53 40.72 395 399 
430 6.06 302.42 11.78 20.67 6.56 1812.07 587.82 1608 179 53.12 31.15 42.40 403 407 
440 6.09 309.60 12.06 21.19 6.67 1846.52 598.99 1640 182 54.28 31.76 44.11 411 415 
450 6.11 316.77 12.34 21.71 6.79 1880.82 610.12 1671 186 55.44 32.38 45.85 419 423 

460 6.13 323.93 12.62 22.23 6.90 1914.98 621.20 1703 189 56.60 32.99 47.62 427 430 
470 6.15 331.09 12.90 22.76 7.01 1949.01 632.24 1734 193 57.76 33.61 49.41 435 438 
480 6.17 338.24 13.18 23.28 7.12 1982.90 643.23 1765 196 58.92 34.22 51.23 443 446 
490 6.19 345.38 13.46 23.81 7.22 2016.67 654.19 1796 200 60.07 34.82 53.08 450 454 
500 6.21 352.51 13.74 24.33 7.33 2050.32 665.10 1827 203 61.23 35.43 54.96 458 462 

510 6.23 359.64 14.01 24.86 7.44 2083.84 675.98 1858 206 62.38 36.03 56.86 466 470 
520 6.25 366.75 14.29 25.38 7.55 2117.25 686.81 1889 210 63.53 36.64 58.80 474 478 
530 6.27 373.86 14.57 25.91 7.65 2150.54 697.61 1920 213 64.68 37.24 60.75 481 485 
540 6.29 380.96 14.85 26.44 7.76 2183.71 708.37 1950 217 65.83 37.84 62.74 489 493 
550 6.31 388.05 15.12 26.97 7.87 2216.78 719.10 1981 220 66.98 38.44 64.75 497 501 

560 6.33 395.14 15.40 27.50 7.97 2249.73 729.79 2011 223 68.13 39.03 66.79 504 509 
570 6.35 402.21 15.67 28.03 8.07 2282.58 740.45 2041 227 69.27 39.63 68.85 512 516 
580 6.36 409.27 15.95 28.56 8.18 2315.33 751.07 2072 230 70.42 40.22 70.94 520 524 
590 6.38 416.33 16.22 29.09 8.28 2347.97 761.66 2102 233 71.56 40.81 73.06 527 532 
600 6.40 423.38 16.50 29.63 8.38 2380.52 772.21 2132 237 72.70 41.40 75.20 535 539 

610 6.41 430.41 16.77 30.16 8.49 2412.96 782.74 2162 240 73.84 41.99 77.37 542 547 
620 6.43 437.44 17.05 30.69 8.59 2445.31 793.23 2192 243 74.98 42.58 79.57 550 554 
630 6.45 444.46 17.32 31.23 8.69 2477.56 803.70 2222 247 76.12 43.17 81.79 557 562 
640 6.46 451.47 17.59 31.76 8.79 2509.73 814.13 2252 250 77.26 43.75 84.03 565 569 
650 6.48 458.47 17.87 32.30 8.89 2541.80 824.53 2281 253 78.40 44.33 86.30 572 577 

660 6.49 465.46 18.14 32.84 8.99 2573.78 834.91 2311 257 79.53 44.92 88.60 580 585 
670 6.51 472.45 18.41 33.38 9.09 2605.68 845.25 2341 260 80.67 45.SO 90.92 587 592 
680 6.52 : 479.42 18.68 33.91 9.19 2637.4[1 ;, 855.57 2370 263 81.80 46.08 93.27 595 599 
690 6.54 486.38 18.95 34.45 9.29 2669.2'i 865.86 2400 267 82.93 46.66 95.64 602 607 
700 6.55 ·. 493.33 19.22 34.99 9.39 2700.8::i 876.13 2429 270 84.07 47.23 98.04 609 614 
710 6.57 500.28 19.50 35.53 9.49 2732.41 886.37; 2458 273 85.20 47.81 100.46 617 622 
720 6.58 507.21 19.77 36.07 9.59 2763.89 896.58 2488 276 86.33 48.39 102.90 624 629 
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Table 5.6 
California Toxics Rule for Dissolved Metals in Freshwater 

Lead Cadmium Chromium Ill Nickel Copper Sliver Zinc 
HARDNESS In 1 hr 4day 1 hr 4day 1 hr 4day 1 hr 4day 1 hr 4 day Inst 1 hr 4day 

mg/L as CaC03 Hardness µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

730 6.59 514.13 20.04 36.61 9.68 2795.29 906.76 2517 280 87.46 48.96 105.37 631 637 
740 6.61 521.05 20.30 37.15 9.78 2826.61 916.92 2546 283 88.59 49.53 107.87 639 644 
750 6.62 527.95 20.57 37.70 9.88 2857.86 927.06 2575 286 89.71 50.10 110.39 646 651 

760 6.63 534.85 20.84 38.24 9.97 2889.03 937.17 2604 289 90.84 50.67 ·112.93 653 659 
770 6.65 541.73 21.11 38.78 10.07 2920.12 947.26 2633 292 91.96 51.24 115.50 661 666 
780 6.66 548.60 21.38 39.33 10.17 2951.15 957.32 2662 296 93.09 51.81 118.09 668 673 
790 6.67 555.47 21.65 39.87 10.26 2982.10 967.36 2691 299 94.21 52.38 · 120.71 675 681 
800 6.68 562.32 21.91 40.42 10.36 3012.98 977.38 2719 302 95.34 52.94 123.35 682 688 

810 6.70 569.17 22.18 40.96 10.45 3043.79 987.37 2748 305 96.46 53.51 126.01 690 695 
820 6.71 576.00 22.45 41.51 10.55 3074.53 997.35 2777 308 97.58 54.07 · 128.70 697 703 
830 6.72 582.82 22.71 42.05 10.64 3105.20 1007.30 2805 312 98.70 54.63 131.41 704 710 
840 6.73 589.64 22.98 42.60 10.74 3135.81 1017.22 2834 315 99.82 55.19 134.15 711 717 
850 6.75 596.44 23.24 43.15 10.83 3166.35 1027.13 2863 318 100.94 55.76 136.91 718 724 

860 6.76 603.24 23.51 43.70 10.92 3196.83 1037.02 2891 321 102.06 56.32 139.69 726 731 
870 6.77 610.02 23.77 44.24 11.02 3227.24 1046.88 2919 324 103.18 56.87 142.49 733 739 
880 6.78 616.79 24.04 44.79 11.11 3257.59 1056.73 2948 327 104.29 57.43 145.32 740 746 
890 6.79 623.56 24.30 45.34 11.20 3287.88 1066.55 2976 331 105.41 57.99 148.17 747 753 
900 6.80 630.31 24.56 45.89 11.29 3318.10 1076.36 3004 334 106.53 58.55 151.05 754 760 

910 6.81 637.05 24.83 46.44 11.39 3348.27 1086.14 3033 337 107.64 59.10 153.95 761 767 
920 6.82 643.78 25.09 46.99 11.48 3378.37 1095.91 3061 340 108.76 59.66 156.87 768 774 
930 6.84 650.51 25.35 47.55 11.57 3408.42 1105.66 3089 343 109.87 60.21 159.81 775 782 
940 6.85 657.22 25.61 48.10 11.66 3438.40 1115.38 3117 346 110.98 60.76 162.78 782 789 
950 6.86 663.92 25.87 48.65 11.75 3468.33 1125.09 3145 349 112.09 61.32 165.77 789 796 

960 6.87 670.61 26.13 49.20 11.84 3498.21 1134.78 3173 352 113.21 61.87 168.78 796 803 
970 6.88 677.30 26.39 49.76 11.93 3528.02 1144.45 3201 356 114.32 62.42 171.82 803 810 
980 6.89 683.97 26.65 50.31 12.02 3557.78 1154.11 3229 359 115.43 62.97 174.88 810 817 
990 6.90 690.63 26.91 50.86 12.11 3587.49 1163.74 3257 362 116.54 63.51 177.96 817 824 
1000 6.91 697.28 27.17 51.42 12.20 3617.14 1173.36 3284 365 117.64 64.06 181.06 824 831 

• • • 
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• Ta,5.7 • 
Mass Loads from Sampled Storms - 1999/00 Season 

SAMPLES Volume Storm N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD # ac-ft Volume tons tons tons tons tons tons tons lbs lbs lbs lbs lbs lbs lbs tons 

Anaheim Barber City Channel 
Nova, 1999 11 9.4 16.2 0.44 0.020 0.149 0.025 4.25 2.38 0.02 0.14 2.47 0.35 0.74 0.03 11.2 4.34 

Bolsa Chica Channel 
Nova, 1999 11 22.3 28.9 1.16 0.086 0.292 0.040 10.11 3.31 0.03 0.31 4.12 0.60 2.78 0.06 13.2 7.21 

East Garden Grove Wintersburg Channel 
Nov 8, 1999 11 31.7 43.7 1.12 0.080 0.549 0.063 8.83 4.28 0.04 0.40 4.52 0.85 2.65 0.09 22.3 12.12 

Westminster Channel 
Nov 8, 1999 5 1.2 12.3 0.06 0.007 0.002 0.005 0.64 0.38 0.00 0.04 0.51 0.08 0.15 0.00 1.8 0.48 

Lane Channel 
Feb 10 - 14, 2000 54 100.9 102.7 2.03 0.045 0.382 0.276 0.024 36.06 11.32 0.62 4.32 19.81 7.17 4.23 0.50 72.4 116.16 
Feb 16. 2000 8 7.5 8.4 0.15 0.004 0.041 0.018 0.003 1.64 0.87 0.05 0.41 1.50 0.45 0.39 0.04 5.3 0.13 
Feb 28 - Mar 2, 2000 53 18.7 52.8 1.78 0.002 0.041 0.045 0.008 2.55 1.42 0.10 0.41 1.98 0.19 0.69 0.10 5.9 22.76 

El Modena lrvlne Channel 
Feb 16, 2000 9 15.2 18.2 0.17 0.003 0.027 0.016 0.004 1.13 0.51 0.02 0.17 1.51 0.22 0.08 0.04 2.1 2.30 

Santa Ana Delhi Channel 
Nov 8, 1999 9 7.5 10.7 0.40 0.023 0.117 0.022 0.000 3.44 1.77 0.04 0.13 2.00 0.37 0.69 0.02 10.0 4.67 
Jan 25 - 26, 2000 19 58.3 88.0 1.12 0.077 0.310 0.250 0.011 24.62 15.26 0.26 1.89 13.07 6.94 2.52 0.16 48.9 21.86 
Feb 10 - 14, 2000 60 318.8 326.7 2.76 0.097 0.782 0.569 0.045 79.68 29.95 0.43 3.47 42.15 24.57 5.96 0.87 158.6 75.60 
Feb 3 - 5, 2000 24 337.1 457.0 3.27 0.136 0.563 0.361 0.051 33.47 15.21 0.46 3.66 39.68 11.85 1.90 0.92 86.6 69.44 

Peters Canyon Wash 
Feb 10-11, 2000 17 38.0 52.8 2.04 0.018 0.129 0.158 0.020 18.81 10.24 0.17 1.30 4.52 1.78 1.00 0.10 18.0 17.43 
Feb 16, 2000 6 21.2 48.3 0.65 0.007 0.070 0.075 0.007 23.50 9.71 0.10 0.82 2.08 0.88 0.63 0.06 8.5 7.91 
Feb 27 - 28, 2000 13 44.6 48.0 1.95 0.004 0.085 0.068 0.008 10.78 5.34 0.06 0.48 3.76 0.98 0.63 0.12 9.9 28.57 

San Diego Creek at Campus Drive 
Jan 25 - 28, 29 103.5 453.0 4.89 0.09 0.33 0.32 0.01 22.43 16.12 0.14 1.29 6.68 1.69 3.06 0.28 14.8 35.40 
Feb 10 -14, 2000 52 1236.7 1192.7 32.21 0.52 3.20 4.86 0.52 910.45 678.41 5.94 57.67 98.33 48.38 50.20 3.36 428.9 882.30 
Feb 27 - Mar 2, 2000 53 183.8 114.6 7.07 0.01 0.28 0.24 0.02 26.36 12.42 0.25 2.00 6.31 1.31 1.35 0.50 14.9 0.00 
Mar 3 - 6, 2000 30 1885.6 1987.0 38.81 0.65 5.14 8.36 1.29 · 1,634 1,044 7.66 80.37 121.36 63.51 81.61 5.12 527.4 309.27 
Apr 18-21, 2000 42 507.5 1562.3 17.23 0.06 1.26 3.70 0.17 931.52 339.94 5.29 40.25 63.25 66.71 37.95 1.15 345.0 184.01 

San Diego Creek at Harvard Avenue 
Mar 4 - 6, 2000 23 1017.9 1189.1 20.00 0.16 2.66 4.09 0.51 673.37 371.79 4.01 42.63 91.67 32.48 45.51 2.77 313.2 297.66 
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Table 5.8 
EMCs of Sampled Storms - 1999/00 Season 

SAMPLES Volume Storm N03 NH3 TKN P04 O·P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
# ac-ft Volume mg/L mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L 

PERIOD 
Anaheim Barber City Channel 

Nova. 1999 11 9.4 16.2 34.1 1.6 11.6 1.9 332 186 0.7 5.3 96.3 13.5 28.8 1.0 438 339 
Bolsa Chica Channel 

NovS, 1999 11 22.3 28.9 38.5 2.8 9.6 1.3 334 109 0.5 5.1 68.1 9.9 46.0 1.0 218 238 
East Garden Grove Wlntersburg Channel 

Nova. 1999 11 31.7 43.7 26.0 1.9 12.7 1.5 205 99 0.5 4.7 52.4 9.8 30.7 1.0 259 281 
Westminster Channel 

Nov 8, 1999 5 1.2 12.3 40.0 4.7 1.5 3.4 400 240 1.4 12.9 160.0 26.5 48.2 1.0 555 300 
Lane Channel 

Feb 10 • 14, 2000 54 100.9 102.7 14.8 0.3 2.8 2.0 0.18 263 83 2.2 15.7 72.3 26.1 15.4 1.8 264 848 
Feb 16. 2000 8 7.5 8.4 14.7 0.4 4.0 1.7 0.31 160 85 2.5 19.9 73.8 22.0. 19.2 1.9 261 13 
Feb 28 - Mar 2, 2000 53 18.7 52.8 70.1 0.1 1.6 1.8 0.30 100 56 2.1 8.0 39.0 3.7 13.6 2.0 115 895 

El Modena Irvine Channel 
Feb 16, 2000 9 15.2 18.2 8.3 0.1 1.3 0.8 0.19 55 25 0.5 4.0 36.5 5.4 2.0 1.0 51 111 

Santa Ana Delhl Channel 
Nov 8, 1999 9 7.5 10.7 39.7 2.3 11.5 2.2 338 174 1.9 6.6 98.6 18.3· 34.0 1.0 494 460 
Jan 25 - 26, 2000 19 58.3 88.0 14.2 1.0 3.9 3.2 0.14 311 193 1.6 12.0 82.5 43.8 15.9 1.0 309 276 
Feb 10 - 14, 2000 60 318.8 326.7 6.4 0.2 1.8 1.3 0.10 184 69 0.5 4.0 48.7 28.4. 6.9 1.0 183 175 
Feb 3 - 5, 2000 24 337.1 457.0 7.1 0.3 1.2 0.8 0.11 73 33 0.5 4.0 43.3 12.9 2.1 1.0 95 152 

Peters Canyon Wash 
Feb 10-11, 2000 17 38.0 52.8 39.6 0.4 2.5 3.1 0.38 365 198 1.6 12.6 43.8 17.2 9.7 1.0 174 338 
Feb 16, 2000 6 21.2 48.3 22.4 0.3 2.4 2.6 0.26 815 337 1.7 14.2 36.0 15.2 10.8 1.0 147 274 
Feb 27 - 28, 2000 13 44.6 48.0 32.1 0.1 1.4 1.1 0.14 178 88 0.5 4.0 31.1 8.1 5.2 1.0 82 472 

San Diego Creek at Campus Drive 
Jan 25- 28, 29 103.5 453.0 34.7 0.6 2.3 2.3 0.06 159 115 0.5 4.6 23.7 6.0 10.9 1.0 52 252 
Feb 10 - 14, 2000 52 1236.7 1192.7 19.2 0.3 1.9 2.9 0.31 542 404 1.8 17.2 29.3 14.4 14.9 1.0 128 525 
Feb 27 - Mar 2, 2000 53 183.8 114.6 28.3 0.0 1.1 0.9 0.08 106 50 0.5 4.0 12.6 2.6 2.7 1.0 30 0 
Mar 3 - 6, 2000 30 1885.6 1987.0 15.1 0.3 2.0 3.3 0.51 638 408 1.5 15.7 23.7 12.4 15.9 1.0 103 121 
Apr 18 - 21, 2000 42 507.5 1562.3 25.0 0.1 1.8 5.4 0.24 1,351 493 3.8 29.2 45.9 48.4 27.5 0.8 250 267 

San Diego Creek at Harvard Avenue 
Mar 4 - 6, 2000 23 1017.9 1189.1 14.5 0.1 1.9 3.0 0.37 487 269 1.4 15.4 33.1 11.7 16.5 1.0 113 215 
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Table 5.9 
Total Stormwater Loads from the Newport Bay Watershed 

Vol. Storm Vol. Sampled N03 P04 TSS Cu Pb Zn 
PERIOD ac-ft ac-ft tons tons tons lbs lbs lbs 

Santa Ana Delhi Channel 
Nov 8, 1999 10.7 7.5 0.40 0.022 3.44 2.0 0.37 10.0 
Jan 25 - 26, 2000 88.0 58.3 1.12 0.250 24.62 13.1 6.94 48.9 
Feb 10 - 14, 2000 326.7 318.8 2.76 0.569 79.68 42.2 24.57 158.6 
Feb 3 - 5, 2000 457.0 337.1 3.27 0.361 33.47 39.7 11.85 86.6 
Total Sampled Load 721.7 7.56 1.20 141.2 96.9 43.73 304.1 
Annual Stormwater Volume 1,916 Site Mean EMC 7.3 2.5 255.3 45.4 38.4 208.51 
Cale. Unsampled Load 1,194 11.9 4.0 414.4 147 125 677 
Sampled+Unsampled Load 19.4 5.2 555.6 244 169 981 

Peters Canyon Wash 
Feb 10 -11, 2000 52.8 38.0 2.04 0.158 18.81 4.5 1.78 18.0 
Feb 16, 2000 48.3 21.2 0.65 0.075 23.50 2.1 0.88 8.5 
Feb 27 - 28, 2000 48.0 44.6 1.95 0.068 10.78 3.8 0.98 9.9 
Total Sampled Load 103.8 4.64 0.30 53.09 10.4 3.63 36.4 
Annual Stormwater Volume 2,932 Site Mean EMC 26.8 3.0 800.4 47.9 23.4 137.41 
Cale. Unsampled Load 2,828 102.9 11.4 3,076 368 180 1056 
Sampled+Unsampled Load 107.6 11.7 3,129 378 183 1,093 

San Diego Creek at Campus Drive 
.an25-28, 453.0 103.5 4.89 0.32 22.43 6.7 1.69 14.8 

eb 10 - 14, 2000 1192.7 1236.7 32.21 4.86 910.45 98.3 48.38 428.9 
Feb 27 - Mar 2, 2000 114.6 183.8 7.07 0.24 26.36 6.3 1.31 14.9 
Mar 3 - 6, 2000 1987.0 1885.6 38.81 8.36 1,634 121.4 63.51 527.4 
Apr 18- 21, 2000 1562.3 507.5 17.23 3.70 931.52 63.3 66.71 345.0 
Total Sampled Load 3917.2 100.20 17.47 3,524 295.9 181.6 1,331.0 
Annual Stormwater Volume 9,997 Site Mean EMC 16.0 4.8 1,054.0 44.4 32.0 177.71 
Cale. Unsampled Load 6,080 132.4 39.9 8,709 734 529 2937 
Sampled+Unsampled Load 232.6 57.3 12,233 1,030 710.2 ·· 1,268 

San Diego Creek at Harvard Avenue 
Mar 4 - 6, 2000 1189.1 1017.9 20.00 4.09 673.37 91.7 32.48 313.2 
Total Sampled Load 1017.9 20.00 4.09 673.37 91.7 32.48 313.2 
Annual Stormwater Volume 5,260 Site Mean EMC 16.8 6.0 1516.7 47.3 21.5 203.61 
Cale. Unsampled Load 4,242 96.8 34.4 8,744 545 248 2,347 
Sampled+Unsampled Load 116.8 38.5 9,418 637 281 2,660 
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Table 5.10 
Evaluation of Dissolved Metals in Channels to CTR 

Freshwater 
n > Criteria 

Acute Chronic Acute Chronic 
Station Code Channel Cu Zn Cd Pb Cu 

ABCC03 Anaheim Barber City 
ACJ01 Aliso Creek 

BARSED Peters Canyon Wash 
BCC02 Bolsa Chica 
BCF04 Bonita Canyon 
CICF25 Central Irvine 

CMCG02 Costa Mesa 
Costa Mesa 

EGWC05 East Garden Grove WintersburQ 
HINF28 Hines 
LANFOB Lane 

Lane 
LCWI02 Laguna Canyon Wash 
MIRF07 El Modena Irvine 
PDCM01 Prima Deschecha 
SADF01 Santa Ana Delhi 
SDMF05 San Diego Creek (@. Campus 

San Diego Creek (@. Campus 
WMCC04 Westminster 
WYLSED San DieQo Creek (@ Harvard 

Totals 

Not Applicable 
n = Number of observations 
S = Stormwater sampling 
D = Dry weather sampling 

s 
s 
s 
s 
s 
s 
s 
D 
s 
s 
s 
D 
D 
s 
s 
s 
s 
D 
s 
s 

3 0 2 1 
8 1 
7 1 
2 0 1 
6 1 1 
1 0 1 

11 1 10 6 1 
34 2 5 1 
3 0 1 
1 0 1 
9 2 
4 0 
3 0 
1 0 
9 1 1 
14 1 5 1 
18 2 
1 0 
2 0 2 1 
2 0 

139 12 29 10 1 1 

Freshwater evaluation included comparison to CTR criteria for Cd, Cu, Cr Ill, Pb, Ni, Ag, Zn 
Evaluation of discharges to saltwater included comparison to CTR criteria for Cd, Cu, Pb, Ni, Ag, Zn 
*Using freshwater criteria and average hardness of 421 mg/L for San Diego Creek 

• • 

1 
1 

2 

: .. 

At point of discharge to receivina water 
Saltwater San Diego Creek 
> Criteria ' > Criteria* 

Acute Chronic Acute 
Cu Ni Zn Cd Cu Ni Zn Cu 
3 2 
8 1 1 

.... ·. ·. r 
···. ' 

2 1 
. .. , . ,. ,. 

,: ·.' : 

):: ::, ,. 
... 

·. . 

10 8 1 :.,,,,:, 

' ' ..... .. ,; ... _.;.,.· 
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101 4 20 1 8 2 1 1 
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• • Figure 5.1 • 
Annual Precipitation Totals 
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Figure 5.2 
Annual Accumulated Rainfall at Santa Ana 
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Figure 5.4 
Bacteriological Sampling in Newport Bay 
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Figure 5.5 
Dry Weather Bacteriological Concentrations in Upper Newport Bay 
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Figure 5.6 
· Fecal Coliform Concentration in Costa Mesa Channel 
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Figure 5.7 
Diazinon Concentration in Costa Mesa Channel 
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• Fig!5.8 
Special Investigation of Construction Circle Storm Drain : 6/19 - 7/2/00 
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6.0 FISCAL ANALYSIS 

6.1 Introduction 

This Section presents a fiscal summary and analysis of the Permittee activities undertaken in order 
to comply with the Second Term Permits. 

Information on the funding sources used by each Permittee are discussed in Section 6.4 of this 
report. The costs and funding sources for each Permittee are summarized in Tables 6.1 through 
6.96. "Capital costs" refers to expenditures for land, large equipment, and structures. "Operations 
and Maintenance costs" refers to normal costs of operation including the cost of keeping 
equipment and facilities in working order. 

The sum of the capital and operations and maintenance costs is the total cost that each Permittee 
has incurred to meet the requirements of the Second Term Permits. The total cost comprises 
shared costs and individual costs. The distinction between these costs is described in subsequent 
sections. 

6.2 Shared Costs 

Shared costs are those that fund activities performed by the County of Orange on behalf of the 
Permittees as Principle Permittee for the NPDES permits, under the stormwater program's 
Implementation Agreement. Each municipality's contribution to the shared costs is determined by 
a formula established in the Implementation Agreement, based on the population and land area of 
each jurisdiction. These activities include compliance program management, the water quality 
monitoring program and public education. 

Program management activities handled by the County include development and execution of 
intergovernmental agreements, representation on the California Storm Water Quality Task Force, 
preparation of compliance reports, budgets and other program documentation, representation of 
the program before appropriate agencies such as the Regional Water Quality Control Boards and 
the State Water Resources Control Board, procurement and subsequent coordination of 
consultant studies and coordination with city NPDES representatives. 

6.2.1 FY 1999/00 

The actual shared program expenditures for the 1999/00 fiscal year were $943,067. 

6.2.2 FY 2000/01 

The projected shared cost expenditures for the 2000/01 fiscal year, as approved by the Permittees, 
are $1,089,397 . 
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6.3 Individual Costs 

Individual costs are those incurred by each municipality through implementation of the various 
Best Management Practices (BMPs) discussed in the DAMP. These BMPs, as discussed in 
Sections 2. 0 and 3. 0, include a wide range of existing activities, such as street sweeping, litter 
control and emergency spill response, facility inspection, drain inlet/catchbasin stenciling and 
dissemination of public educc1~ion materials. 

6.3.1 FY 1999/00 

The individual costs incurred by each Permittee vary widely for each municipal activity identified 
as a BMP. This variation reflects a number of factors, including area, population and land use. 
These costs are detailed for each Permittee in Table 6.1 through 6.96 and are presented 
separately as costs incurred specifically to implement DAMP programs and as costs incurred for 
previously existing programs that meet DAMP objectives. 

6.3.2 FY 2000/01 

Estimates of costs to be incurred in fiscal year 2000/01 are also included in Tables 6.1 through 
6.96. 

6.4 Funding Sources 

Funding sources to implement DAMP programs, including previously existing programs that meet 
DAMP objectives, includes both general and specific funds, taxes, maintenance and user fees, and 
grants. 

General funds were the most utilized funding source followed by Gas Taxes, Sewer and Storm 
Drain Maintenance Fees, Sanitation Fees, a Special District Fund and Benefit Assessments. In 
number of cases, certain DAMP elements were implemented by such groups as the Boy Scouts of 
America and Surfrider. No fiscal value is attributed to these volunteer contributions. 

6.5 Conclusion 

Tables 6.97 - 6.99 summarize all of the individual costs and fund sources for the Permittees. In 
1999/00, the total cost of the activities undertaken by the County as Principle Permittee (Shared 
Costs) and the activities undertaken by the Permittees implementing those programs required 
specifically by the DAMP (Individual Costs attributable to the DAMP), was $7,938,633 
(compared to $4,415,513 in FY1998/99, $3,580,088 in FY 1997/98). 

In 1999/00, the total reported cost of the municipal activities that contribute to nonpoint source 
pollutant control, identified as pre-existing programs, was $50,724,379 (compared to 
$42,126,146 in FY 1998/99, $42,356,036 in FY 1997/98 and $47,619,624 in FY1996/97). 
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For FYI 999/00 the areas of greatest overall cost (both shared and individual) in order of 
significance were: 

1. Recycling/Solid Waste Collection 
2. Street Sweeping 
3. Drainage Facility Maintenance 
4. Public Property & Street Chemical Spill Response 
5. Litter Control 

In comparison, FY 1999/98 and FY 1997 /98 the areas of greatest cost, based upon the information 
provided, in order of significance were: 

1. Recycling/Solid Waste Collection 
2. Street Sweeping 
3. Drainage Facility Maintenance 
4. Litter Control 
5. Pesticide & Fertilizer Management 
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County of Orange/OCFCD 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONN.I Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.1 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 
, 

$0 $0 $0 $0 

$0 $0 $0 $0 
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County of Orange/OCFCD 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.2 

OPERATIONS AND MAINTENANCE • 1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$42,322 $280,678 $51,597 $273,973 

$0_ $660,615 $0 $1,078,774 

$0 $0 $0 $0 

$144,247 $1,632,599 $255,568 $1,101,260 

$17,245 $0 $13,563 $0 

$63,000 $52,853 $190,000 $52,853 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $1,347,368 $0 $2,427,196 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 • $0 $0 $0 $0 

$259,450 $0 $279,415 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$526,264 $3,974,113 $790,143 $4,934,056 

• 

0015676



• 

• 

• 

County of Orange/OCFCD 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.3 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

14 17 

86 83 

100 100 
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Table 6.4 

City of Anaheim CAPITAL COSTS 
Fiscal Analysis Summary (land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable 
to DAMP Program to DAMP 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 
Litter Control 

$0 $0 $0 
Recycling - - --- ---

MUNICIPAL $0 $1,710,171 $0 
ACTIVITIES Drainage Facility 

Maintenance $17,047 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 
Environmental 

Performance $0 $0 $35,000 
Public Property & Street 

Chemical Spill Response $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 
ELIMINATION Other Efforts to Identify & 
(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 

TOTALS $17,047 $1,710,171 $35,000 

*Reduced projection is because the COP's have been paid off for past recycling truck purchases, and no new 
recycling truck purchases are planned until 2005. The projected $83,000 is for Automatic Recycling Barrels. 

Pre-existing 

Program 

$0 

$0 
* 

$83,000 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$83,000 

• 

• 

• 
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Table 6.5 

• City of Anaheim 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE 

DAMP ··-1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existinr: 

to DAMP Program to DAMP Program 
n·-

Supportive of Program Administration 

(DAMP Section 2.0) $31,084 $224,345 $32,226 $232,470 
Litter Control 

$0 $1,000,761 $0 $1,055,508 
Recycling 

MUNICIPAL $0 $8,807,437 $0 $8,982,851 
ACTIVITIES Drainage Facility 

Maintenance $0 $216,438 $0 $220,767 
Catch Basin Stenciling 

$0 $400 $9,500 $400 
(DAMP Street Sweeping 

Section 5.0) $0 $3,123,854 $0 $3,186,231 
Environmental 

Performance $1,339 $0 $4,500 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $19,330 $61,008 $25,000 $66,339 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $9,906 $0 $10,000 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $446,871 $0 $455,808 

• REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $3,302 $0 $3,401 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection} $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $44,890 $0 $45,788 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

From Public Works Department 
$0 $0 $0 $0 

TOTALS $106,549 $13,884,416 $127,014 $14,203,775 

• 

0015679



Gity of Anaheim 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

! GENERAL FUND ! 
UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 

Table 6.6 

FUNDING SOURCES 
Design Services 

·FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

0 0 

-- ··- - .. 

0 0 

100 100 

100 100 

• 

• 

• 

0015680



Table 6.7 

• City of Brea 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 

•• REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 

0015681



Table 6.8 

City of Brea OPERATIONS AND MAINTENANCE 
Fiscal Analysis Summary 

DAMP 1999/2000 FY Costs Projected 2000/01 Cos~; 

Cost Elements Attributable Pre-existing Attributable Pre-existing'' '1 

to DAMP Program to DAMP Pro!ifliin .. 
Supportive of Program Administration -

(DAMP Section 2.0) $0 $0 $0 $a_;_ ·~ 

Litter Control 
- $0 - $0 $0 $CE: -

Recycling 

MUNICIPAL $0 $0 $0 $0 ~ 
--

ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $1,689,751 $0 $1,694,712 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 • REQUIRING CONSTRUCTION BMPS 

. (Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $1,689,751 $0 $1,694,712 

• 

0015682



Table 6.9 

• City of Brea 

Fiscal Analysis Summary 

FUNDING SOURCES 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 5 5 

UTILITY TAX/ CHARGES 20 20 

SEPARATE UTILITY BILLING ITEM 25 25 

GAS TAX 

SPECIAL DISTRICT FUND 50 50 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee ' 

Benefit Assessment 
Fleet Maintenance Fund 

• Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 

0015683



Table 6.10 

City of Buena Park 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) • DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

- . - - $0 $0 $0 $0 -

Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS • (Supportive of Plan Check & Inspection) $0 $0 $0 $0 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 
(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 

• 

0015684



Table 6.11 

• City of Buena Park 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $8,150 $0 $8,150 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $10,500 $0 $10,500 
Catch Basin Stenciling 

$0 $0 $0 $15,000 
(DAMP Street Sweeping 

Section 5.0) $0 $211,260 $0 $211,260 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $4,200 $0 $4,200 
Pesticide & Fertilizer 

Management $0 $17,850 $0 $17,850 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 

• REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $251,960 $0 $266,960 

• 

0015685



Table 6.12 

City of Buena Park 

Fiscal Analysis Summary 

FUNDING SOURCES • FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 100 100 

- -

UTILITY TAX/ CHARGES 
- .. 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recyding and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund • Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 

0015686



• 

• 

• 

City of Costa Mesa 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.13 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $485,000 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $485,000 $0 $0 

0015687



Table 6.14 

City of Costa Mesa 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE • DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $25,000 $0 $25,000 $0 
Litter Control 

$0 $0 $0 $0 
. .. 

Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $126,000 $0 $485,000 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 • REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $25,000 $126,000 $25,000 $485,000 

• 

0015688



Table 6.15 

• City of Costa Mesa 

Fiscal Analysis Summary 

FUNDING SOURCES 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 100 100 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

• Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 

0015689



Table 6.16 

City of Cypress 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs • Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $301,700 $0 $0 $0 
Environmental 

Performance $0 $0 $12,000 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS • (Supportive of Plan Check & Inspection) $0 $0 $0 $0 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $301,700 $0 $12,000 $0 

• 

0015690



Table 6.17 

• City of Cypress 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $2,500 $0 $2,500 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $5,462 $0 $13,963 
ACTIVITIES Drainage Facility 

Maintenance $0 $163,815 $0 $151,670 
Catch Basin Stenciling 

$0 $0 $800 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $181,764 $0 $169,409 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $1,000 $0 $1,000 
Pesticide & Fertilizer 

Management $0 $191,000 $0 $191,000 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $2,000 $0 $2,000 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $10,000 $0 $10,000 $0 

• REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $19,346 $0 $14,404 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $19,346 $0 $14,404 
ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $12,000 $584,233 $12,800 $558,350 

0015691



Table 6.18 

City of Cypress 

Fiscal Analysis Summary 

FUNDING SOURCES • FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 100 100 

- -
UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund • Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 

0015692



• 

• 

• 

Table 6.19 

City of Dana Point CAPITAL COSTS 
Fiscal Analysis Summary (land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing 

to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 
Litter Control 

$0 $0 
Recycling 

MUNICIPAL $0 $0 
ACTIVITIES Drainage Facility * 

Maintenance $0 $1,535,715 
Catch Basin Stenciling 

$0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 
Environmental 

Performance $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 
Pesticide & Fertilizer 

Management $0 $0 
PUBLIC Nonpoint Source 

, INFORMATION Pollution Awareness $0 $0 

' DAMP Household Hazardous 

i- (Section 6.0) Waste Collection $0 $0 
r REQUIRING NEW DEVELOPMENT BMPS r 
I- ... (Supportive of Planning, etc.) $0 $0 

i 
REQUIRING CONSTRUCTION BMPS 

1-- (Supportive of Plan Check & Inspection) $0 $0 
IE~ICIT CONN.I Facility Inspection 

DISCHARGE ID & $0 $0 
i,- '" 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 

TOTALS $0 $1,535,715 

*Installed 3 new storm drain lines with thirteen new catch basin inlets in 1999-2000 
Will install 2 new storm drain lines 2000/01 

Attributable Pre-existing 

to DAMP Program 

$0 $0 

$0 $0 

$0 $0 
* 

$0 $2,700,000 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$475,000 $0 

$475,000 $2,700,000 

0015693



Table 6.20 

City of Dana Point 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE • DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $4,000 $13,564 $4,000 $12,763 
Litter Control 

- -- .$5,207_ $20,829 $3,963 $15,853 - -Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $97,522 $0 $47,437 
Catch Basin Stenciling 

$0 $2,071 $0 $4,000 
(DAMP Street Sweeping 

Section 5.0) $0 $45,953 $0 $100,859 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $12,850 $0 $12,000 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $500 $0 $2,000 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $2,262 $0 $4,000 $0 • REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $3,003 $10,010 $3,600 $12,000 
ILLICITCONNJ Facility Inspection 

DISCHARGE ID & $13,865 $0 $6,000 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $84,000 $0 

TOTALS $28,837 $202,799 $107,563 $204,912 

• 

0015694



Table 6.21 

• City of Dana Point 

Fiscal Analysis Summary 

FUNDING SOURCES 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 100 90 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 10 
User Fees for Recycling and Hazardous Waste Collection. (Measure M) 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

• Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 

0015695



City of Fountain Valley 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Stmet Sweeping 

Section 5.0) 

Environ mental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpolnt Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 
(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.22 

CAPITAL COSTS 
(land, large equipment, and structures) • 1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

2,330 0 2,330 0 

0 0 0 0 
. - . .. -. 

0 0 0 0 

0 1,018,000 0 30,000 

0 0 0 0 

0 0 0 0 

10,000 0 10,000 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 • 0 0 0 0 

0 0 0 0 

0 0 135,000 0 

0 0 0 0 

$12,330 $1,018,000 $147,330 $30,000 

• 

0015696



• 

• 

• 

City of Fountain Valley 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpolnt Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.23 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$2,908 $0 $2,908 $0 

$0 $58,812 $0 $61,929 

$0 $52,716 $0 $52,716 

$0 $159,436 $0 $177,173 

$0 $8,859 $0 $9,399 

$0 $282,057 $0 $288,811 

$0 $0 $0 $0 

$0 $91,815 $0 $94,661 

$0 $195,030 $0 $205,366 

$600 $0 $600 $0 

$0 $26,000 $0 $26,000 

$6,160 $0 $6,160 $0 

$4,724 $0 $4,724 $0 

$8,859 $0 $9,487 $0 

$0 $0 $0 $0 

$35,000 $0 $10,000 $0 

$58,251 $874,725 $33,879 $916,055 

0015697



City of Fountain Valley 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

-

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

·--

Table 6.24 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

95 95 

- . --- --

1 1 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 4 4 

TOTALS (must add up to 100%) 100 100 

• 

• 
I 

• 
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Table 6.25 

• City of Fullerton 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 

• REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 

• 

0015699



Table 6.26 

City of Fullerton 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE • DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

-- $0 $15,816 $0 $16,300 --

Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $473,280 $0 $487,500 
Catch Basin Stenciling 

$0 Included Above $0 Included Above 
(DAMP Street Sweeping 

Section 5.0) $0 $453,910 $0 $467,500 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $95,070 $0 $97,900 
Pesticide & Fertilizer 

Management $124,470 $0 $126,740 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS • (Supportive of Plan Check & Inspection) $0 $0 $0 $0 

ILLICIT CONN.I Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 
(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $124,470 $1,038,076 $126,740 $1,069,200 

• 

0015700



Table 6.27 

• Fullerton 

Fiscal Analysis Summary 

FUNDING SOURCES 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 1 1 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 11 11 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 

Benefit Assessment 80 80 
Fleet Maintenance Fund 

• Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 8 8 

TOTALS (must add up to 100%) 100 100 

• 

0015701



City of Garden Grove 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

.BMPSINCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.28 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs • Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 
-- --

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 • $0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

• 
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• 

• 

• 

City of Garden Grove 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS .INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

*Figures are costs estimates 

Table 6.29 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$5,250 $0 $5,648 $0 

$0 $0 $0 $0 

$0 $11,848 $0 $13,310 

$0 $148,967 $0 $210,741 

$550 $0 $550 $0 

$0 $426,759 $0 $439,871 

$0 $0 $0 $0 

$0 $64,318 $0 $78,371 

$5,000 $0 $5,000 $0 

$500 $0 $500 $0 

$0 $46,170 $0 $54,398 
* * 

$7,955 $0 $5,740 $0 
* * 

$4,546 $0 $3,279 $0 

$1,048 $0 $1,573 $0 

$524 $0 $787 $0 

$35,000 $0 $30,000 $0 

$60,373 $698,062 $53,077 $796,691 
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City of Garden Grove 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.30 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-2001 (Projected) 

53 51 

- --

29 26 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 6 6 

Water Fund 12 17 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 

• 

• 

0015704



• 

• 

• 

City of Huntington Beach 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

* Diversion of Pump Stations to Sewer Facilities 

Table 6.31 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 
* 

$200,000 $83,500 $50,000 $284,000 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$200,000 $83,500 $50,000 $284,000 
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City of Huntington Beach 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

-

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 
(DAMP Sec. 10.0) Eliminate llliclt Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

* Includes urban runoff studies 
** Included in recycling program 
*** Not tracked as separate costs 

Table 6.32 

OPERATION AND MAINTENANCE COSTS • 1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$250,000 $900,000 $200,000 $900,000 

$0 $15,000 $0 $15,000 

$0 $2,200,000 $0 $2,200,000 

$630,000 $1,200,000 $500,000 $1,200,000 

$1,000 $0 $1,000 $0 

$375,000 $560,000 $385,000 $600,000 

$0 $0 $0 $0 

$10,000 $1,100,000 $10,000 $1,200,000 

$3,000 $0 $3,000 $0 
* * 

$1,500,000 $0 $500,000 $0 

$0 ** $0 ** 

$2,000 $0 $5,000 $0 • $5,000 $0 $15,000 $0 

$0 $0 $0 $0 

$7,500 $0 $10,000 $0 

*** $0 *** $0 

$2,783,500 $5,975,000 $1,629,000 $6,115,000 

• 

0015706



• 

• 

• 

City of Huntington Beach 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.33 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

100 100 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 
Benefit Assessment 

Fleet Maintenance Fund 
Community Services District 

Used Oil Grant 
Water Fund 

Sewer & Storm Drain Maintenance Fee ·---·-
TOTALS (must add up to 100%) 100 100 

i '• 
l 

0015707



Table 6.34 

City of Irvine 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) • DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling -· 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS • (Supportive of Plan Check & Inspection) $0 $0 $0 $0 

ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $243,650 $0 $114,700 $0 

TOTALS $243,650 $0 $114,700 $0 

• 

0015708



• 

• 

• 

Table 6.35 

City of Irvine OPERATIONS AND MAINTENANCE 
Fiscal Analysis Summary 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $505,984 $0 $505,984 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $5,000 $0 $5,000 
(DAMP Street Sweeping 

Section 5.0) $0 $661,792 $0 $661,792 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $3,000 $0 $3,600 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS • • 

(Supportive of Planning, etc.) $6,000 $0 $6,000 $0 
REQUIRING CONSTRUCTION BMPS •• •• 

(Supportive of Plan Check & Inspection) $8,000 $0 $9,600 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $17,000 $1,172,776 $19,200 $1,172,776 

*Assumes 1 hour of Engineering@ $75.92/hour, 2 hours of Planning@ $85.70/hour, and 2 hours of Inspection @ 
$68.35/hour - for each of 36 projects 
**Assumes static Planning 20% increase to spill response plus Inspection and Plan Check 

0015709



Table 6.36 

City of Irvine 

Fiscal Analysis Summary 

FUNDING SOURCES • FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 

·-
·- -

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund • Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 0 0 

• 

0015710



Table 6.37 

• City of La Habra 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration -· 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 

• REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $40,000 $6,000 $40,000 $6,000 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $20,000 $0 $20,000 
ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $200,000 $0 $200,000 

TOTALS $40,000 $226,000 $40,000 $226,000 

• 

0015711



Table 6.38 

City of La Habra 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE • DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

- $0 $0 $0 $120,100 
Recycling 

MUNICIPAL $0 $275,500 $0 $500,000 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $10,000 
Catch Basin Stenciling 

$600 $0 $600 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $200,000 $0 $210,000 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $3,300 $0 $4,000 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 • REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $2,200 $0 $2,300 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $2,800 $478,800 $2,900 $844,100 

• 

0015712



Table 6.39 

• City of La Habra 

Fiscal Analysis Summary 

FUNDING SOURCES 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 100 100 

UTILITYTAX / CHARGES 

SEPARATE UTILITY BILLING ITEM 
Recycling is part of customer Recycling is part of customer 

billing billing 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

• Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 

0015713



Table 6.40 

City of La Palma 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs • Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
--

Recycling - - -.--

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $500 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $2,000 $0 $2,000 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $500 $0 $1,500 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS • (Supportive of Plan Check & Inspection) $0 $0 $0 $0 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $3,000 $0 $3,500 

• 

0015714



Table 6.41 

• City of La Palma 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $55,600 $0 $55,100 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $74,000 $0 $74,000 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $8,500 $0 $1,200 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 

• REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS .INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $138,100 $0 $130,300 

• 

0015715



Table 6.42 

City of La Palma 

Fiscal Analysis Summary 

FUNDING SOURCES • FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 85 85 

- -- -
UTILITY TAX/ CHARGES 

-- ---

SEPARATE UTILITY BILLING ITEM 

GAS TAX 15 15 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund • Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 
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City of Laguna Beach 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public PropertY & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.43 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $6,500 

$0 $2,680 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $4,000 $0 $0 

$0 $3,000 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $75,000 $0 $200,000 

$0 $84,680 $0 $206,500 
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City of Laguna Beach 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 
Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 
(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONN.I Facility Inspection 
DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 
(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.44 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 
.. -- .. 

$0 $445,370 $0 $454,410 

$0 $95,000 $0 $100,000 

$0 $0 $0 $0 

$0 $68,300 $0 $71,000 

$0 $0 $0 $0 

$0 $6,900 $0 $10,000 

$0 $55,500 $0 $57,000 

$0 $0 $0 $0 
* 

$0 $62,000 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $733,070 $0 $692,410 

*The City's HHW Collection Program is a bi-annual program, and was significantly augmented in June, 2000. 

• 

• 

• 
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• 

• 

City of Laguna Beach 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.45 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

90 90 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 10 10 

TOTALS (must add up to 100%) 100 100 
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City of Laguna Hills 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

- -
Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.46 

CAPITAL COSTS 
(land, large equipment, and structures) • 1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 
- --

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 • $0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

• 
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• 

• 

City of Laguna Hills 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.47 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $3,000 $0 $3,000 

$0 $0 $0 $0 

$7,509 $0 $10,000 $0 

$5,000 $0 $0 $0 

$0 $98,000 $0 $100,000 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$12,509 $101,000 $10,000 $103,000 
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City of Laguna Hills 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

- .. . - -

UTILITY TAX I CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.48 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

100 100 

- ~- --

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 

• 

• 
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• 

• 

• 

City of Laguna Niguel 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.49 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$10,000 $100,000 $38,000 $100,000 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $200,000 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$1,000 $0 $2,000 $3,000 

$0 $0 $0 $0 

$0 $0 $0 $0 

$11,000 $100,000 $240,000 $103,000 
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City of Laguna Niguel 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

- -

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 
(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.50 

OPERATIONS AND MAINTENANCE • 1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$40,000 $2,000 $20,000 $2,000 

$0 $7,800 $0 $7,800 

$0 $0 $0 $0 

$113,386 $0 $4,000 $0 

$400 $0 $500 $0 

$0 $62,755 $18,000 $62,755 

$0 $0 $110,000 $0 

$0 $1,000 $0 $600 

$0 $1,000 $0 $1,000 

$2,000 $0 $1,000 $0 

$0 $0 $0 $0 

$0 Yes (no cost) $0 Yes {no cost) • $3,000 Yes (no cost) $4,000 Yes (no cost) 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$158,786 $74,555 $157,500 $74,155 

• 
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• 

• 

City of Laguna Niguel 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.51 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

20 20 

65 65 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 15 15 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 
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Table 6.52 

City of Lake Forest 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) 

DAMP 1999/2000 Projected 2000/01 Costs • Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

- $0 $0 $0 $0 
Recycling -

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS • (Supportive of Plan Check & Inspection) $0 $0 $0 $0 

IWCITCONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 
(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 

• 
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• 

City of Lake Forest 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.53 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$2,950 $10,327 $3,251 $13,960 

$0 $56,206 $0 $112,312 

$57,310 $0 $60,000 $0 

$29,563 $56,206 $45,354 $74,108 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $33,354 $0 $53,696 

$16,500 $0 $18,000 $0 

$14,793 $0 $19,500 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$402 $0 $1,000 $0 

$704 $0 $500 $0 

$0 $0 $0 $0 

$122,222 $156,093 $147,605 $254,076 

0015727



Table 6.54 

City of Lake Forest 

Fiscal Analysis Summary 

FUNDING SOURCES • FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 10 10 

. -

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 90 90 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant • Water Fund 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 
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• 

• 

City of Los Alamitos 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec.10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.55 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 
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City of Los Alamitos 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

-
- - -

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.56 

OPERATIONS AND MAINTENANCE • 1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $5,000 $0 $5,000 

$0 $0 $0 $0 

$0 $51,000 $0 $51,800 

$0 $0 $0 $0 

$0 $1,500 $0 $1,500 

$0 $5,000 $0 $5,000 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 • $0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $62,500 $0 $63,300 

• 
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City of Los Alamitos 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.57 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

100 100 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 
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City of Mission Viejo 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

-- - .. 
Recycling -

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 
(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.58 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs • Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$2,500 $0 $10,000 $0 • $5,000 $0 $20,000 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$5,000 $0 $5,000 $0 

$12,500 $0 $35,000 $0 

• 
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• 

City of Mission Viejo 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.59 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$65,013 $0 $61,463 $0 

$0 $11,735 $0 $20,000 

$0 $0 $0 $0 

$215,270 $645,800 $152,500 $457,500 

$0 $0 $0 $0 

$0 $240,278 $0 $320,000 

$0 $0 $0 $0 

$0 $2,152 $0 $5,000 

$0 $425 $0 $1,835 

$0 $0 $0 $0 

$0 $0 $0 $0 

$9,500 $0 $10,000 $0 

$5,000 $0 $5,000 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$5,000 $0 $10,000 $0 

$299,783 $900,390 $238,963 $804,335 
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City of Mission Viejo 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

- - . 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.60 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

85 85 

--- -- -

15 15 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 

• 

• 
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• 

• 

City of Newport Beach 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpolnt Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.61 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $235,000 $0 $0 

$0 $0 $0 $0 

$0 $105,000 $0 $110,000 

$0 $0 $0 $0 

$0 $8,000 $0 $8,500 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $348,000 $0 $118,500 
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City of Newport Beach 

Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

---

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 
(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

·- -

Table 6.62 

OPERATIONS AND MAINTENANCE • 1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$40,000 $0 $40,000 $0 

$0 $349,000 $0 $352,000 

$0 $630,000 $0 $742,860 

$0 $185,000 $0 $190,000 

$0 $1,200 $0 $1,200 

$0 $345,000 $0 $355,000 

$0 $42,000 $0 $42;000 

$0 $15,000 $0 $1,500 

$0 $3,000 $0 $3,000 

$3,500 $3,500 $3,500 $0 

$0 $4,000 $0 $4,000 

$0 $2,500 $0 $2,500 • $0 $2,500 $0 $2,500 

$18,000 $0 $18,000 $0 

$7,000 $0 $8,000 $0 

$0 $0 $0 $0 

$68,500 $1,582,700 $69,500 $1,696,560 

• 
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City of Newport Beach 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.63 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

100 100 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 
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Table 6.64 

City of Orange CAPITAL COSTS 
Fiscal Analysis Summary (land, large equipment, and structures) 

DAMP 1999/00 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing 

to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 
Litter Control 

.. $0 $0 
Recycling 

MUNICIPAL $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 
Catch Basin Stenciling * 

$375 $0 
(DAMP Street Sweeping ** 

Section 5.0) $0 $417,500 
Environmental 

Performance $0 $0 
Public Property & Street 

Chemical Spill Response $0 $25,000 
Pesticide & Fertilizer 

Management $10,000 $22,000 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 
DAMP Household Hazardous # 

(Section 6.0) Waste Collection $1,500 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 
ILLICIT CONNJ Facility Inspection " 
DISCHARGE ID & $16,750 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 

TOTALS $28,625 $464,500 

* Program complete. Very few reapplications and new catch basins required 
** Replaced entire fleet (7: 4 brush/3 vacuum) 
# Non-grant reimbursed costs for used oil recycling 
" Increase from 1998-99 due to increased inspections 

Attributable Pre-existing 
to DAMP Program 

$0 $0 

$0 $0 
. 

$0 $0 

$0 $0 
* 

$200 $0 .. 
$0 $150,000 

$0 $0 

$0 $25,000 

$10,000 $22,000 

$0 $0 
# 

$1,500 $0 

$0 $0 

$0 $0 

" 
$16,750 $0 

$0 $0 

$0 $0 

$28,450 $197,000 

• 

• 

• 
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Table 6.65 

• City of Orange 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE 

DAMP 1999/00 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $33,000 $6,000 $35,000 $6,000 
Litter Control 

$0 $75,000 $0 $75,000 
Recycling 

MUNICIPAL $0 $2,200,000 $0 $2,200,000 
ACTIVITIES Drainage Facility 

Maintenance $0 $215,000 $0 $215,000 
Catch Basin Stenciling 

$0 $1,250 $0 $250 
(DAMP Street Sweeping 

Section 5.0) $0 $649,000 $0 $650,000 
Environmental 

Performance $21,000 $113,500 $0 $115,000 
Public Property & Street 

Chemical Spill Response $0 $64,500 $0 $65,000 
Pesticide & Fertilizer 

Management $0 $13,500 $0 $15,000 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $109,500 $2,500 $110,000 $3,000 

• REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $20,000 $0 $0 $22,000 
ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $10,500 $0 $12,000 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $183,500 $3,350,750 $145,000 $3,378,250 

1: State Grant Money 

• 
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Table 6.66 

City of Orange 

Fiscal Analysis Summary 

FUNDING SOURCES • FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 

-

UTILITY TAX I CHARGES 
·-

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 15 15 
Interest Earnings 
Sanitation Fee 75 75 

Benefit Assessment 
Fleet Maintenance Fund 10 10 

Community Services District 
Used Oil Grant 

Water Fund • Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 

0015740



Table 6.67 

• City of Placentia 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $2,266 $0 $2,575 $0 
Litter Control 

$0 $1,236 $0 $1,339 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $5,150 $0 $6,695 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $30,900 $30,900 $30,900 $103,000 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $4,120 $0 $4,635 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 

• REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $1,030 $0 $1,030 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $721 $0 $1,030 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $515 $0 $1,030 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $35,432 $41,406 $36,565 $115,669 

• 
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Table 6.68 

City of Placentia 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE • DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $22,660 $0 $25,750 $0 
Litter Control 

$0 $15,450 $0 $20,600 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $4,558 $0 $6,180 
Catch Basin Stenciling 

$8,755 $0 $8,755 $0 
(DAMP Street Sweeping 

Section 5.0) $103,000 $0 $103,000 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $20,600 $0 $20,600 
Pesticide & Fertilizer 

Management $0 $3,090 $0 $3,090 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $1,545 $0 $1,545 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $6,695 $0 $72,100 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $1,339 $0 $1,545 $0 
REQUIRING CONSTRUCTION BMPS • (Supportive of Plan Check & Inspection) $5,150 $0 $6,180 $0 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $7,210 $0 $8,240 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $10,300 $5,150 $10,300 $5,150 

TOTALS $159,959 $55,543 $165,315 $127,720 

• 
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Table 6.69 

• City of Placentia 

Fiscal Analysis Summary 

FUNDING SOURCES 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 33 33 

UTILITY TAX/ CHARGES 34 34 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 33 33 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

• Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 

0015743



City of San Clemente 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.70 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs • Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

0 0 0 0 

0 0 0 0 

0 0 0 0 

247,566 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 • 0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

247,566 0 0 0 

• 
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• 

• 

• 

City of San Clemente 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Perfonnance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.71 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

161,130 0 162,780 0 

0 0 0 0 

114,200 0 124,490 0 

108,762 0 103,506 0 

18,127 0 17,251 0 

118,400 0 122,220 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

54,381 0 51,753 0 

0 0 0 0 

0 0 0 0 

575,000 0 582,000 0 
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City of San Clemente 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

-

Table 6.72 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

20 21 
street sweeping street sweeoina 

- . -· 

16 21 
User Fees for Recycling and Hazardous Waste Collection. solid waste fee solid waste fee 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 64 58 

TOTALS (must add up to 100%) 100 100 

• 

• 

• 
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• 

• 

• 

City of San Juan Capistrano 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.73 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$10,000 $0 $10,000 $10,000 

$10,000 $0 $10,000 $10,000 
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City of San Juan Capistrano 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertllizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.74 

OPERATIONS AND MAINTENANCE • 1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

- $2,000 $.:16,000 $2,000 $16,000 
- --

Contracted $0 $0 $0 

$6,000 $18,500 $8,000 $18,500 

$600 $0 $2,000 $0 

$6,000 $62,000 $7,000 $69,000 

$5,000 $0 $25,000 $0 

$500 $1,500 $500 $1,500 

$0 $11,000 $0 $11,000 

$100 $0 $100 $0 

$0 $0 $0 $0 

$1,700 $0 $2,000 $0 • $1,400 $0 $2,000 $0 

$300 $0 $15,000 $0 

$0 $0 $0 $0 

$500 $0 $700 $0 

$24,100 $109,000 $64,300 $116,000 

• 
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• 

• 

• 

City of San Juan Capistrano 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX I CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.75 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

70 86 

15 7 

15 7 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS' (must add up to 100%) 100 100 
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Table 6.76 

City of Santa Ana 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs • Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling ·- - --- .. 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS • (Supportive of Plan Check & Inspection) $0 $0 $0 $0 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 

• 
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Table 6.77 

• City of Santa Ana 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE 

DAMP 1999/00 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $15,000 $0 $19,000 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $53,300 $0 $75,000 
Catch Basin Stenciling 

$5,000 $0 $5,000 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $3,555,395 $0 $3,555,000 
Environmental 

Perfonnance $13,313 $35,930 $13,312 $35,930 
Public Property & Street 

Chemical Spill Response $0 $1,068,000 $0 $1,125,150 
Pesticide & Fertilizer 

Management $0 $162,426 $0 $163,000 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 

• ' REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $6,600 $0 $6,800 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $39,913 $4,875,051 $44,112 $4,954,080 

• 

0015751



Table 6.78 

City of Santa Ana 

Fiscal Analysis Summary 

FUNDING SOURCES • FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 26 24 

- ·-

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 74 76 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District ' 
Used Oil Grant 

Water Fund • Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 
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Table 6.79 

• City of Seal Beach 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $7,000 $0 $7,000 
Recycling 

MUNICIPAL $0 $166,000 $0 $166,000 
ACTIVITIES Drainage Facility 

Maintenance $0 $45,500 $0 $50,000 
Catch Basin Stenciling 

$0 $164 $0 $164 
(DAMP Street Sweeping 

Section 5.0) $0 $98,000 $0 $99,000 
Environmental 

Performance $3,000 $12,000 $3,000 $12,000 
Public Property & Street 

Chemical Spill Response $500 $0 $500 $0 
Pesticide & Fertilizer 

Management $0 $2,000 $0 $2,000 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $500 $0 $500 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $1,400 $0 $1,400 $0 

• REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $500 $0 $500 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $1,000 $0 $1,000 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $10,000 $0 $10,000 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $1,000 $0 $1,000 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $500 $0 $500 $0 

TOTALS $18,400 $330,664 $18,400 $336,164 

• 

0015753



Table 6.80 

City of Seal Beach 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE • DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

-- - - $0 - - _$0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $1,200 $0 $1,200 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 • REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $1,200 $0 $1,200 

• 

0015754



Table 6.81 

• City of Seal Beach 

Fiscal Analysis Summary 

FUNDING SOURCES 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 100 100 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

• Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 

0015755



Table 6.82 

City of Stanton 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) • DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling - - -

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS • (Supportive of Plan Check & Inspection) $0 $0 $0 $0 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 

• 

0015756



Table 6.83 

• City of Stanton 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $2,500 $2,500 $2,500 $2,500 
Catch Basin Stenciling 

$1,000 $0 $1,000 $0 
(DAMP Street Sweeping 

Section 5.0) $88,000 $88,000 $88,000 $88,000 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $500 $0 $500 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 

• REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $500 $0 $500 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $500 $0 $500 $0 

TOTALS $93,000 $90,500 $93,000 $90,500 

• 

0015757



Table 6.84 

City of Stanton 

Fiscal Analysis Summary 

FUNDING SOURCES • FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 100 100 

- - - - -
UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund • Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 

0015758



Table 6.85 

• City of Tustin 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $20,000 $0 $140,000 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 

• REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONN.I Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $20,000 $0 $140,000 

• 

0015759



Table 6.86 

City of Tustin OPERATIONS AND MAINTENANCE 
Fiscal Analysis Summary 

DAMP 1999/2000 FY Costs 

Cost Elements Attributable 

to DAMP 

Supportive of Program Administration * 
(DAMP Section 2.0) $34,000 

Litter Control 

. -- $0 
Recycling 

MUNICIPAL $0 
ACTIVITIES Drainage Facility 

Maintenance $0 
Catch Basin Stenciling 

$6,000 
(DAMP Street Sweeping 

Section 5.0) $0 
Environmental 

Performance $0 
Public Property & Street 

Chemical Spill Response $0 
Pesticide & Fertilizer 

Management $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 

TOTALS $40,000 

*Includes costs for staff training and consultant services 
**Values based on 1999-2000 estimates 

Pre-existing 

Program 

$0 

$70,000 

see above 

$56,000 

$0 
*** 

$235,000 

see below 
+ 

$15,000 

$78,000 

$0 
A 

$34,000 

$0 

$0 

$0 

$0 

$0 

$488,000 

Projected 2000/01 Costs 

Attributable Pre-existing 

to DAMP Program 

* 
$34,000 $0 

$0 $70,000 

$0 see above 
** 

$0 $56,000 

$6,000 $0 
*** 

$0 $235,000 

$0 see below 
+ 

$0 $15,000 
** 

$0 $78,000 

$0 $0 
A 

$0 $34,000 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$40,000 $488,000 

***Estimate includes driver labor costs and equipment supplies; does not include equipment maintenance or fuel costs 
+ Includes Hazardous Materials Management 
" Estimate includes $21,000 in funding from a State of California used oil recycling block grant. 

• 

• 

• 

0015760



Table 6.87 

• City of Tustin 

Fiscal Analysis Summary 

FUNDING SOURCES 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 
! 

GENERAL FUND 96 96 l 
I 
-

UTILITY TAX/ CHARGES 

... 

SEPARATE UTILITY BILLING ITEM 

---
GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

• Community Services District 
Used Oil Grant 4 4 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 

0015761



Table 6.88 

City of Villa Park 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs • Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

1 (DAMP Section 2.0) $0 $0 $0 $0 

' Litter Control 

i - - $0 $0 $0 $0 
I 

Recycling I 
' MUNICIPAL $0 $0 $0 $0 
• I ACTIVITIES Drainage Facility 

I Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

l $0 $0 $0 $0 
' l (DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS • (Supportive of Plan Check & Inspection) $0 $0 $0 $0 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 

• 

0015762



Table 6.89 

• City of Villa Park 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 

• REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 
(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 

• 

0015763



Table 6.90 

City of Villa Park 

Fiscal Analysis Summary 

FUNDING SOURCES • FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1998-99 1999-00 (Projected) 

' GENERAL FUND 100 100 
~ 

UTILITY TAX/ CHARGES 
- --

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund • Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 

0015764



• 

• 

• 

City of Westminster 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

··(Supportive of Plan Check & Inspection) 

ILLICIT CONN.I Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP See. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.91 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

0015765



City of Westminster 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

.. 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.92 

OPERATIONS AND MAINTENANCE • 1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$25,000 $0 $25,000 $0 

$0 $208,180 $0 $208,180 

$0 $0 $0 $0 

$30,000 $5,400 $35,000 $5,400 

$7,000 $0 $7,000 $0 

$0 $243,000 $0 $245,000 

$0 $0 $0 $0 

$0 $12,000 $0 $12,000 

$0 $75,000 $0 $82,000 

$3,000 $0 $3,000 $0 

$23,500 $0 $30,000 $0 

$3,000 $0 $3,000 $0 • $2,500 $0 $3,500 $0 

$0 $0 $0 $0 

$0 $0 $10,000 $0 

$28,000 $0 $40,000 $0 

$122,000 $543,580 $156,500 $552,580 

• 

0015766



• 

• 

• 

City of Westminster 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.93 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

100 100 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 
Benefit Assessment 

Fleet Maintenance Fund 
Community Services District 

Used Oil Grant 
Water Fund 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

0015767



City of Yorba Linda 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.94 

CAPITAL COSTS 
(land, large equipment, and structures) • 1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 
- -

$0 $0 $0 $0 

$0 $0 $0 $0 

$3,000 $0 $3,200 $0 

$5,000 $0 $5,300 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$3,000 $0 $3,000 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 • $0 $0 $0 $0 

$5,000 $0 $5,300 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$16,000 $0 $16,800 $0 

• 

0015768



• 

• 

• 

City of Yorba Linda 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Strnt Sweeping 

Section 5.0) 

Environmental 

Perfonnance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONN./ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.95 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable PnH!xisting Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$12,000 $0 $12,500 $0 

$10,000 $0 $10,000 $0 

$25,000 $0 $25,000 $0 

$2,000 $0 $2,000 $0 

$95,000 $55,000 $95,000 $55,000 

$0 $0 $0 $0 

$0 $0 $0 $0 

$5,000 $5,000 $5,000 $5,000 

$2,000 $0 $2,000 $0 

$2,000 $0 $2,000 $0 

$3,000 $1,000 $3,000 $1,000 

$2,000 $0 $2,000 $0 

$3,000 $0 $3,000 $0 

$2,000 $0 $2,000 $0 

$6,000 $0 $6,000 $0 

$169,000 $61,000 $169,500 $61,000 

0015769



City of Yorba Linda 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

.. 

UTILITY TAX I CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.96 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

75 75 

··- - - -·- . -

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 2 2 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 23 23 

TOTALS (must add up to 100%) 100 100 

• 

• 

• 

0015770



Table 6.97 

• Grand Totals 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) 4,596 0 4,905 0 
Litter Control 

0 8,236 0 8,339 
Recycling 

MUNICIPAL 0 1,876,171 0 249,000 
ACTIVITIES Drainage Facility 

Maintenance 474,613 3,507,865 88,000 3,177,195 
Catch Basin Stenciling 

3,375 3,344 3,400 164 
(DAMP Street Sweeping 

Section 5.0) 337,600 653,400 36,200 464,000 
Environmental 

Performance 13,000 32,000 260,000 152,000 
Public Property & Street 

Chemical Spill Response 500 37,000 500 33,500 
Pesticide & Fertilizer 

Management 10,000 31,620 10,000 30,135 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 3,500 0 3,500 0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection 2,900 0 2,900 0 

• REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 43,000 6,000 50,500 6,000 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 7,030 20,000 22,030 20,000 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 33,471 0 35,080 3,000 
ELIMINATION Other Efforts to Identify & 
(DAMP Sec. 10.0) Eliminate Illicit Connections 1,515 0 137,030 0 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 259,150 275,000 605,200 410,000 

Totals 1,194,250 6,450,636 1,259,245 4,553,333 

• 
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Table 6.98 

Grand Totals 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE • DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) 799,317 1,447,564 747,623 1,451,816 
Litter Control 

19,207 2,584,204 18,463 3,248,356 
- - Recycling . - . - - -

MUNICIPAL 181,510 15,134,317 194,490 15,666,094 
ACTIVITIES Drainage Facility 

Maintenance 1,312,237 5,626,421 1,141,428 5,362,336 
Catch Basin Stenciling 

73,277 19,980 75,519 36,449 
(DAMP Street Sweeping 

Section 5.0) 848,400 13,716,681 1,008,220 14,014,853 
Environmental 

Performance 40,652 191,430 152,812 192,930 
Public Property & Street 

Chemical Spill Response 14,000 2,564,555 14,600 2,733,982 
Pesticide & Fertilizer 

Management 156,800 2,283,201 164,740 3,403,572 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 1,542,151 3,500 544,245 0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection 147,793 628,236 171,500 649,306 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 49,516 26,148 53,245 21,305 • REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 64,823 31,856 59,383 50,904 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 366,515 0 393,468 0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 64,818 10,500 79,375 12,000 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 120,300 5,150 191,500 5,150 

Totals 5,801,316 44,273,743 5,010,611 46,849,053 

• 
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Table 6.99 

• Grand Totals 

Fiscal Analysis Summary 

AVERAGE FUNDING SOURCES 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 67% 67% 

UTILITY TAX/ CHARGES 2% 2% 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 8% 8% 

SPECIAL DISTRICT FUND 5% 5% 

OTHERS (Specify) 1% 1% 
User Fees for Recycling and Hazardous Waste Collection 0% 0% 

Integrated Waste Management 0% 0% 
Interest Earnings 0% 0% 
Sanitation Fee 5% 5% 

Benefit Assessment 3% 3% 
Fleet Maintenance Fund 0% 0% 

• Community Services District 0% 0% 
Used Oil Grant 0% 0% 

Water Fund 0% 1% 
Sewer & Storm Drain Maintenance Fee 7% 7% 

TOTALS (must add up to 100%) 100% 100% 

• 
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7.0 ASSESSMENT OF MANAG:EMENT PROGRAM MODIFICATIONS 

The permits require assessment of any stormwater management program modifications made to 
comply with Clean Water Act requirements to reduce the discharge of pollutants to the maximum 
extent practicable. 

In 1999/00, the following program modifications were initiated, continued or completed: 

• Participation with neighboring counties in the regional Southern California Coastal Research 
Water Project (SCCWRP) 1998 Southern California Bight Study~ 

• Participation in the Regional Research/Monitoring program that is being coordinated with the 
neighboring counties, SCCWRP and the three Southern California Regional Boards; and 

• The urban nutrient, sediment, and fecal coliform TMDL allocations in the Newport Bay 
Watershed and pending adoption of a TMDL for toxicity. 

7.1 1998 Southern California Bight Regional Monitoring Project (Bight '98) 

The NPDES Stormwater Permits issued to Riverside, Orange and San Bernardino Counties by the 
Santa Ana Regional Water Quality Control Board encouraged the implementation of "an 
integrated watershed monitoring program" which could be developed cooperatively by the three 
counties. The Bight 98' regional monitoring program which was coordinated by SCCWRP 
represented a unique opportunity for the three Counties to cooperatively participate in an 
integrated watershed monitoring program, obtain meaningful information on the ecological effects 
of stormwater discharges, and meet a common permit objective. 

The Southern California Bight 1998 Regional Monitoring Project (Bight'98) is a continuation of 
the successful cooperative regional-scale monitoring begun in southern California in 1994. 
Bight'98 built upon the previous successes and expanded on the 1994 survey by including more 
participants, sampling more habitats, and measuring more parameters. More than fifty 
organizations, including international and volunteer organizations participated in this project. 

The inclusion of new participants ( e.g. Orange, Riverside and San Bernardino County Stormwater 
Programs) provided several benefits. Cooperative interactions among many organizations with 
different perspectives and interests, including a combination of regulators and dischargers, ensures 
that an appropriate set of regional-scale questions were addressed by the study. The additional 
resources brought by new participants also expand the number of habitats and indicators that were 
sampled. Sampling for Bight'98 included all of the areas sampled in 1994, plus a new focus on 
nearshore habitats (bays, harbors and beaches) and offshore islands. Bight'98 also coordinated 
with a Mexican program to characterize the condition of Southern California Bight (SCB) coastal 
waters south of the US border. The new indicators that were measured included shoreline 
microbiology, biomarkers and new chemical measures . 
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The Bight'98 Survey was organized into three technical components: 

I) Coastal ecology 

The overall goal of the coastal ecology component ofBight'98 was to assess the condition of the 
bottom environment and the health of the biological resources in the SCB. To accomplish this 
goal, Bight'98 focused on four objectives: 

I. Estimate the extent and magnitude of ecological change in the SCB, 

2. Compare conditions among selected geographic regions of the SCB, 

3. Assess the relationship between biological responses and contaminant exposure, and 

4. Describe historical trends at selected sites. 

Monitoring for the coastal ecology component included fish trawls, benthic invertebrate 
taxonomy, and assessments of sedhnent chemistry and toxicity. 

2) Shoreline microbiology 

More than 80,000 bacteriological samples are collected annually in southern California, 
representing roughly half of the total bacteriological monitoring conducted in the United States. • 
Despite this impressive amount of monitoring, these data are difficult to integrate towards a 
regional assessment of water quality because they are collected by 22 different organizations, 
many of which have different sampling strategies and different data management systems. 
Additionally, the monitoring programs focus sampling in known "problem areas", which does not 
allow assessment of typical shoreline water quality. To address these limitations, all of the 
organizations that conduct routine monitoring in the SCB pooled their efforts to conduct an 
integrated survey to assess the overall water quality of the Southern California shoreline during 
the summer of 1998. 

3) Water quality 

The Water Quality component ofBight'98 included four objectives: 

I . Determine the spatial extent and distribution of surface runoff from shoreline sources in 
the coastal ocean, 

2. Evaluate the contribution of surface runoff to the physical, chemical and biological 
characteristics of the coastal ecosystem, 

3. Evaluate and compare the contributions of surface runoff and POTW inputs into the 
coastal ocean, and 
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4. Develop tools for integrate<! assessment of water quality using in situ and remotely sensed 
data sets. 

Monitoring in Orange County included a coastal microbiological assessment, monitoring in the 
Lower Newport Bay, Dana Point Harbor and Huntington Harbour; and monitoring of the impacts 
of the Santa Ana River and Aliso Creek. 

To date, only the results of the shoreline microbiology component are available to the public. 
Reports on the 1998 summertime sampling and the 1999 dry weather winter sampling are 
available from SCCWRP's website at www.sccwrp.org. The results of the sediment toxicity 
evaluation and the 2000 winter storm, shoreline microbiology sampling are in the final stages of 
approval before public release. The water quality, invertebrate taxonomy and fish assemblage 
data will be released in the near future. The sediment and fish tissue chemistry results are the 
farthest from a public release date. 

7 .2 Regional Research Monitoring Program 

During 1997 /98 the Co-permittees began evaluating the applicability of the monitoring and 
information synthesis approaches being developed for the U.S. EPA's Rouge River National 
Demonstration Project. As a result of that evaluation, discussions commenced with the 
neighboring counties, SCCWRP and the three Regional Boards in establishing a Southern 
California Stormwater Monitoring/Research Cooperative Program . 

The intent is an initial five-year period of study with commitments established through subsequent 
implementation agreements and/or federal, state, or organizational grants. The key focus of the 
research/monitoring program is to develop improved methodologies and assessment tools to more 
effectively understand urban municipal stormwater and non-stormwater (anthropogenic) impacts to 
receiving waters from a management perspective. These issues cross local political boundaries and 
agency jurisdictions thereby representing a need for the multiple agencies to interact cooperatively 
to resolve important stormwater-relJted problems at regional scales. 

An agreement, which is undergoing ratification, was developed with Los Angeles and San Diego 
Counties, the Ventura Flood ContrQl District, the Riverside County Flood Control and Water 
Conservation District, the Santa Barbara Flood Control District, the City of Long Beach, the Los 
Angeles, Santa Ana and San Diego Regional Water Quality Control Boards and the Southern 
California Coastal Water Research Project (SCCWRP) to develop the five year program. 

The initial project entails the development and prioritization of a research agenda with the 
assistance of water quality/resource management/regulatory experts. This initial project will be 
completed in 2000/01 and will be coordinated by SCCWRP. The research agenda will provide a 
list of proposed projects, designed by the water quality/resource management/regulatory experts, 
which shall form the focus of research/monitoring program for the collaborating stormwater 
discharge and regulating agencies in Southern California . 
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The scope of work will involve four main tasks. The first task is to assemble the panel of experts • 
to design the research agenda. The panel of experts will be a diverse group of technical specialists 
in a variety of stormwater disciplines. The second task will be to convene the experts though a 
workshop format. The workshop will be preceded with a white paper that defines the 
research/monitoring needs of stormwater managers in Southern California. The third task will be 
detailing the research agenda produced by the expert panel. The research agenda will be 
documented in a draft report and will include a technical prioritization of scientific projects, the 
technical tasks necessary to address each research project, a proposed schedule for implementing 
these research tasks, and estimated costs for each research project. The draft report shall also be 
submitted to an oversight Steering Committee in an oral format. The fourth task incorporates 
comments from the draft and oral reports, and uses the Steering Committee to rank the research 
projects for management needs. It is this ranked research agenda by the Steering Committee that 
is intended to become the research/monitoring focus over the next five years. 

The following list of research/monitoring topics are examples of the types of projects that will be 
considered by the expert panel. If feasible, the expert panel will create a research/monitoring 
study design that will attempt to answer these management questions: 

• What are the most appropriate monitoring designs to assess stormwater discharges, potential 
water quality impacts, and the effectiveness of stormwater management programs? 

• What standardized field and laboratory protocols are appropriate for urban stormwater 
monitoring in Southern California? 

• · Which toxicity tests should be used to evaluate the toxicity of urban pollutants of concern in 
the stormwater runoff of Southern California? 

• Do dissolved heavy metals in stormwater runoff cause toxicity in receiving waters and how do 
we measure these forms of dissolved heavy metals? 

• What improvements can be macde to current methodologies for identifying unknown toxicants 
in urban runoff, or are there alternative methodologies that can be developed? 

• Can biological indicators be used to assess the health of inland surface and coastal waters in 
Southern California? Can biocriteria be developed? 

• How do the physical characteristics of urban stormwater discharges (e.g., flow rate, volume, 
temperature, etc.) affect the beneficial uses of receiving water bodies? 

• How can pollutant fate, transport and dispersion studies be used to evaluate 
transitory/intermittent stormwater impacts? Are there models that can be used or developed 
to help management efforts? 
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• How can advances in information technology be used in monitoring, modeling and information 
exchange? 

• How effective are various BMPs for improving storn1water quality for particular parameters at 
local scales? Can sensitivity analysis be used to evaluate which BMPs are most efficient for 
improving stormwater quality at the watershed scale? 

• What are the appropriate pathogens and/or pathogen indicators that should be measured in 
stormwater discharges? How do these measures relate to human health risk? 

• What issues are not covered by this list? Are there additional questions of management 
concern in the Southern California Region? 

7.3 Newport Bay/San Diego Creek Watershed TMDLs 

The Newport Bay watershed has been the focus oflocal efforts to improve water quality and 
restore Bay habitat since the late l 970's. Early efforts were initiated under the planning authority 
of CW A Section 208 to reduce the impacts of excessive sediment on the Bay through the 
development and implementation of areawide plans. 

Other water quality problems were subsequently identified including an over-abundance of algae 
attributable to excess nutrients from San Diego Creek, sanitary quality associated with contact 
recreation and shellfish harvesting, aquatic life toxicity to organisms and excessive 
bioaccumulation of toxic substances in fish tissues. Based on these identified problems, the Santa 
Ana Board listed Newport Bay and portions of San Diego Creek as impaired on the CWA 303(d) 
list. 

The Santa Ana Board has adopted TMDLs for sediment, nutrients and fecal coliform as 
amendments to its Water Quality Control Plan attributing in each case part of the load allocation 
to urban areas. Following state ratification of the amendments, the Santa Ana Board issued 
requests for monitoring and technical reports to the Newport Watershed Permittees pursuant to 
its authority under Section 13267 of the State Water Code. In the case of the nutrient TMDL the 
Santa Ana Board cited the terms of the NP DES Stormwater Permit as the basis of enforcement of 
the request. 

7.3.1 Urban Nutrient TMDL 

During 1998/99 the Regional Water Quality Control Board, Santa Ana Region amended the Basin 
Plan to establish a TMDL for nutrient discharges in the Newport Bay/San Diego Creek 
Watershed. The TMDL is the maximum load of nutrients that can be discharged to San Diego 
Creek and Newport Bay while assuring that water quality objectives for these waters are met for 
the designated beneficial uses . 
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The nutrient TMDL establishes targets for reducing the annual loading of nitrogen and 
phosphorus to Newport Bay by 50% and meeting the numeric and narrative water quality 
objectives by 2012. To achieve these targets, the TMDL establishes a number of interim targets 
requiring a 30% and 50% reduction in nutrients in summer flows by 2002 and 2007, respectively, 
and a 50% reduction in non-storm winter flows by 2012. 

The nutrient TMDL identifies five principal sources of nutrients that are assigned waste load and 
-load allocations: 

• Nurseries 
• Silverado Constructors ETC 
• Urban runoff 
• Agricultural discharges 
• Undefined sources 

Upon request from the Regional Board, an urban nutrient technical report was submitted in 
1998/99 in order to provide: 

• An analysis of whether the DAMP should be revised to prevent continuing or recurring 
beneficial use impairments and exceedances of water quality objectives related to urban 
nutrients, and if a revision is recommended, a workplan and schedule to revise the DAMP; 

• 

• A plan and schedule for achieving the short and long term nutrient load reduction targets; and • 

• A plan and schedule for evaluating the effectiveness of urban runoff nutrient control actions 
implemented in the Newport Bay Watershed. 

The report included an analysis of the DAMP and a workplan for addressing the remaining 
elements of the request. Although the watershed permittees believe that the programs within the 
DAMP are achieving their intended goal ofreducing pollutants in the Newport Watershed, it was 
recognized that further investigations needed to be completed in some BMP areas that could 
potentially result in further enhanceiment of nutrient reductions. 

In addition, in order to evaluate compliance with the nutrient load allocation and evaluate the· 
potential and actual effectiveness of control actions, it was proposed that several model 
watersheds be established and monitored. One such area, the Costa Mesa watershed, was 
established with monitoring commencing in 1998/99. 

The Newport Watershed Permittees have evaluated compliance with the TMDL targets (Newport 
Bay Watershed Urban TMDL Co°'pliance Evaluation, Tetra Tech, July 2000). The report 
indicated significant compliance with the 2002 targets and slight nutrient loads in excess of the 
future targets. It concluded that current programs are working and that further minor program 
revisions will achieve all TMDL targets. 
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These findings are further supported by nutrient loading studies conducted in September 1999 and 
June 2000 (Appendix 5.9) which demonstrate compliance with the December 2000 target based 
on extrapolation of the data collected for 1999/2000. A further nutrient loading study will be 
evaluated for May 2001 which was identified as being the period of highest nutrient 
concentrations. 

7.3.2 Urban Sediment TMDL 

The sediment TMDL establishes 10 year load allocation targets for urban areas of 2,500 tons per 
year to Newport Bay and 2,500 tons per year to San Diego Creek. Sediment load allocation 
studies conducted (Preliminary Sediment Load Allocation Analysis for San Diego Creek and 
Newport Bay, Tetra Tech October 1999 and Hydraulic/Sediment Analysis for San Diego Creek 
Watershed, Tetra Tech, July 2000) indicate a need to focus on construction sites and identify the 
difficulty of controlling sediment by land type given the presence of channel erosion as a 
significant contributor to sediment loads. 

Continued progress towards TMDL targets will therefore most effectively be achieved on a 
watershed basis and the comprehensive study approach underway with the Corps of Engineers 
will form the basis of identifying future implementation projects. The adjustment of the current 
in-channel basin weirs is one element of this evaluation which has the potential to improve 
sediment trapping during major storm events . 

7.3.3 Urban Fecal Coliform TMDL 

The fecal coliform TMDL establishes a long-term objective of meeting recreational contact and 
shellfish harvesting standards in Newport Bay. The Newport Watershed Permittees are currently 
supporting studies, modeling and monitoring in the Bay with other stakeholders that are expected 
to result in the development of an implementation plan. No urban area control programs are 
anticipated until the completion of the current study period although increased public and business 
education may be implemented. 

7.3.4 Urban Toxicity TMDL 

The toxicity TMDL for the watershed is currently being developed, which will address a variety 
of toxicity and bioaccumulation problems resulting from current and past practices. The Newport 
Watershed Permittees are currently supporting studies and monitoring in the watershed with other 
stakeholders that are expected to result in the development of an appropriate TMDL. No urban 
area control programs are anticipated until the completion of the current period ofTMDL 
development although early public and business education may be implemented. 

The Permittees are currently working with the California Department of Pesticide Regulation to 
develop a pesticide study element of an intensive residential water use and runoff investigation in 
selected neighborhoods within the City oflrvine. This program is anticipated to be initiated in 
early 2001 . 
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8.0 WORKPLAN 

8.1 Introduction 

This section describes the objectives of the DAMP, the BMPs that have been developed, 
implemented or proposed during the First, Second and upcoming Third Term Permits and the 
workplan for the 2000/01 reporting period. 

8.2 Objectives of the Drainage Area Management Plan 

The main objectives of the DAMP are to fulfill the commitment of the Permittees to present a plan 
that satisfies NPDES permit requirements and to evaluate the impacts of urban stormwater quality 
on the beneficial uses. 

The April 1993 version of the DAMP (subsequently referred to as 1993 DAMP) was prepared in 
compliance with the specific requirements of the First Term Permit. The September 2000 draft 
update of the DAMP (subsequently referred to as 2000 DAMP) was prepared to incorporate the 
programs developed since 1993 and was submitted concurrently as Volume II of the Report of 
Waste Discharge on September 1, 2000. The plan proposes a wide range of continuing and 
enhanced Best Management Practices (BMPs) and control techniques, which will be implemented 
during the upcoming Third Term Permit period . 

The 2000 DAMP, once finalized, is intended to serve as the principal policy and guidance 
document for the countywide NPDES Stormwater Program. The 2000 DAMP describes the 
programs that will serve to: 

1. Provide the framework for the program management activities and plan development; 

2. Provide the legal authority for prohibiting unpermitted discharges to the storm drain system 
and for requiring BMPs in new development and significant redevelopment; 

3. Improve existing pollution prevention and removal BMPs to further reduce the amount .. of 
· · pollutants entering the storm drain system; . 

4. Educate the public about the issue of urban stormwater and non-stormwater pollution and 
obtain their support in implementing pollution prevention BMPs; 

5. Ensure that all new development and significant redevelopment incorporates appropriate post 
construction nonstructural and structural BMPs and evaluate "special" structural BMPs to 
address specific water quality problems as identified through the water quality planning 
process; 
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6. Ensure that construction sites implement pollutant control practices that address control of 
construction related pollutants including erosion and sediment control and on-site hazardous 
materials and waste management; 

7. Identify industrial stormwater dischargers in Orange County and notify them of State 
Industrial stormwater permit requirements; 

8. -Detect-and eliminate unpermitted discharges and illegal _connections to the municipal storm 
drain system; 

9. Conduct a stormwater monitoring program to identify areas with water quality problems, to 
assist in the prioritization of wa,tersheds for analysis and planning, and to assist in the 
prioritization of pollutants to facilitate the development of specific controls to address these 
problems; and 

10. Address the special focus within the Newport Bay/San Diego Creek watershed due to its 
impaired status and the resulting development ofTMDLs for sediment, nutrients, bacteria and 
toxicity. 

8.3 First Term Permit: 1993 DAMP Emphasis and Accomplishments 

The 1993 DAMP defined a management structure for the Permittees' compliance effort, a formal 
agreement to underpin cooperation, and detailed municipal efforts to develop, implement, and • 
evaluate various BMPs. 

The 1993 DAMP was formulated ~sing the accepted framework for water quality planning, 
specifically, a systematic and iterative process of defining goals, assessing existing conditions, 
setting priorities, selecting near-term BMPs, implementing near-term program, and assessing 
program effectiveness. The First Term Permit schedule for completing this process reflected the 
congressional expectation of expeditious program implementation and was completed in two 
years resulting in the 1993 DAMP. 

The overriding objective of 1993 DAMP development was compliance with the federal 
requirements and the schedule of the NPDES permits. The 1993 DAMP was thus the product of 
an abbreviated water quality planning effort, and control program elements were selected based 
upon the review of literature and other non-point source control initiatives, rather than an 
understanding of identified water quality problems. 
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The specific 1993 DAMP accomplishments achieved during the First Term Permit include the 
following programs which were developed and subsequently implemented. 

1. Establishment of program management structure and adoption and revision of the 
Implementation Agreement; 

2. Development of Model Water Quality Ordinance and Enforcement Consistency Guide; 
3. Development of a Water Pollution Enforcement Implementation Plan; 
4. Development of public agency ~ctivity BMP program; 
5. Evaluation of existing litter regulations; 
6. Evaluation of existing street sweeping schedules; 
7. Development of common public pesticide and fertilizer use guidelines; 
8. Development of recommended and extended conditions of approval for BMPs for new 

development and significant redevelopment and industrial/commercial construction sites of 
1-5 acres and initial training of County and city staff in same. The measures consist of 

a) Non-structural and structural BMPs on specified new development and significant 
redevelopment; 

b) Special notes on grading and building plans for industrial/commercial construction 
operations (1-5 acres); and 

c) Proof of coverage by State General Construction Permit( s) for private grading and 
building permit applicants (>5 acres); 

9. Development and conductance ofa workshop for development industry on 1993 DAMP 
Appendix G implementation; 

10. Development of recommended BMPs for public works construction and initial training of 
County and city staff in same. The measures consist of 

a) Use of"Standard Specifications for Public Works Construction" (the "Green Book") 
provisions as base-line standards for public new construction less than 5 acres; and 

b) SWPPPs on public new construction and ground surface alteration (>5 acres); 
11. Completion of industrial discharger notification; 
12. Development of criteria and conductance of inspections of the separate municipal storm drain 

systems to identify and eliminate all illegal or illicit storm drain connections; and 
13. Development of a water quality monitoring program. 

8.4 Second Term Permit: 1993 DAMP Emphasis and Accomplishments 

The program management structure and the BMPs developed during the First Term P~rmit and 
subsequently incorporated into the 1993 DAMP were the basis oftlie compliance effort during the 
Second Term Permit period. In addition, the Permittees also initiated several water quality 
planning efforts in the Talbert/Lower Santa Ana River, Newport Bay and Aliso Creek watersheds. 
These priority water quality planning initiatives have helped identify and better understand site

specific urban water quality problems in Newport Bay (nutrients) and Aliso Creek (bacteria) and 
Talbert/Lower Santa Ana River (bacteria). The Permittees intend to bring the experience that is 
gained from these initiatives to other watersheds based on a rolling priority list. 

71 

0015783



Through the ongoing implementation of the 1993 DAMP and the initiation of water quality 
planning efforts, the Permittees continued to improve existing stormwater quality management 
practices, identify current water quality problems, implement remedial measures and implement 
new practices preventing future receiving water quality problems. The specific 1993 DAMP 
accomplishments achieved during the Second Term Permit period are as follows: 

1. Coordination of activities with other public agencies within and adjacent to Orange County 
having programs or activities that have an impact on stormwater quality (state and regional 
transportation agencies, cities, counties, flood control districts, water districts, sanitation 
districts, etc.t 

2. Modification of existing flood control facilities in order to provide additional water quality 
benefits. Implemented retrofits include channel stabilization, sediment basins a:nd debris 
booms; 

3. Certification that the Permittees have adopted and are implementing the Water Quality 
Ordinance and accompanying Enforcement Consistency Guide; 

4. Conductance of investigator training on Model Water Quality Ordinance and Enforcement 
Consistency Guide. 

5. Conductance of a review of street sweeper effectiveness studies and provided a 
recommendation that all Permittees apply a standard of pollutant removal effectiveness to the 
purchase of any new equipment; 

6. Development, implementation and provision of training for an environmental performance 
reporting program for fixed public facilities (initially those facilities whose operations include 
hazardous materials storage, wJste storage and vehicle and equipment maintenance); 

7. Development of a long term public and business education strategy; 
8. Development ofBMP guidance for the control of those potentially polluting activities not 

otherwise regulated by any agency (mobile detailing, automotive service centers, restaurants, 
pool maintenance activities); 

9. Establishment and promotion of a single phone line for all county public water pollution phone 
calls; 

10. Conductance of a joint outreach program with Orange County Sanitation District, Orange 
County Health Care Agency and Orange County Integrated Waste Management, to ensure 
that a consistent message on stormwater pollution prevention is brought to the public; 

11. Certification that the 1993 DAMP Appendix G was implemented; 
12. Development and conductance of training for city planners on 1993 DAMP Appendix G 

implementation; 
13. Certification that the 1993 DAMP Appendix H was implemented; 
14. Development and conductance of training for grading, building and public works construction 

inspectors; 
15. Submittal of a report of the findings and schedule for elimination for the detection/elimination 

of illicit connections; 
16. Development of a training program for staff of existing industrial inspection programs; 
17. Submittal ofan evaluation report to the Regional Water Quality Control Board, Santa Ana 

Region addressing the urban nutrients in the Newport Bay Watershed; 
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18. Participation with neighboring counties in the regional Southern California Coastal Water 
Research Project (SCCWRP) 1998 Southern California Bight Study; and 

19. Completion of a revised water guality monitoring program to meet new monitoring objectives. 

8.5 Upcoming Third Term Permit: 2000 DAMP Emphasis 

During the upcoming Third Term Permit period the emphasis of the program will continue to 
provide for equitable consideration of aHDAMP objectives. This consideration involves the use of 
a strategic framework of water quality planning and BMP investigation and is a systematic and 
iterative process of: 

1. Implementing additional BMPs and revising current BMPs based upon site specific urban 
water quality problems, technical, institutional and economic feasibility and the protection 
of beneficial uses of the receiving waters; 

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

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

This approach is consistent with the intent of the Permittees to reduce the discharge of pollutants 
to the MEP and that the 2000 DAMP will represent a further step in a comprehensive planning 
process rather than the culmination . 

By applying this systematic and iterative process, the Permittees intend to further improve existing 
urban stormwater quality management practices, better understand water quality problems and 
implement remedial measures in order to protect the existing water quality as well as address 
problem areas. The comprehensive planning approach for the Third Term Permit period therefore 
consists of 

• Continuing the effective stormwater control programs already established and implemented 
during the First and Second Term Permits (Sections 8.3 and 8.4); 

• Making revisions to specific BMPs that were developed or implemented during the First and 
Second Term Permits; and 

• Developing additional BMPs and/or expanding the emphasis of current BMPs during the 
Third Term Permit. 
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Continuation of First and Second Term BMPs 

The BMPs that were developed during the First and Second Term Permits that will be carried 
forth into the Third Term Permit period are as listed below: 

I . Coordination of activities with other public agencies within Orange County having programs 
or activities that have an impact on urban stormwater quality (state and regional 
transportation -agencies, cities, counties, flood control-districts, water dis!ri_cts, s~mitation 
districts, etc.); 

2. Evaluation of existing flood control facilities for modification to provide water quality benefits 
identified through the water qu~lity planning process (Talbert/Lower Santa Ana River, 
Newport Bay/San Diego Creek, Aliso Creek watersheds); 

3. Implementation of the long term public and business education strategy elements; 
4. Development of BMP guidance for the control of those potentially polluting activities from 

non-fixed facility businesses not otherwise regulated by any agency. These businesses include, 
but are not limited to, mobile detailers, carpet cleaners, commercial landscapers and general 
contractors; 

5. Evaluation of cost-effective "spe<;ial" structural BMPs that may help further reduce levels of 
nutrients and bacteriological indicators as identified by the water quality planning initiatives in 
the Talbert/Lower Santa Ana River, Newport Bay and Aliso Creek watersheds; and 

• 

6. Continuing participation in the Regional Research/Monitoring program that is being 
conducted with the neighboring counties, SCCWRP and three Southern California Regional 

B~~. • 

Program Modifications and BMP Emphasis 

Within each section of the 2000 DAMP, there is a discussion regarding the development of the 
program and the foundation of each NPDES Stormwater Program element. In order to develop 
effective program modifications for the Third Term Permit period, careful consideration was 
given to the objectives of the program and the relative importance of each element. 

Performance Commitments for each program element were developed and are included within 
each section of the 2000 DAMP to help provide consistency among the programs, define 
requirements for permit compliance and measure performance. The new or emphasized BMPs and 
the performance commitments are included at the end of each section. These modifications and 
commitments are summarized in T,ble 8.1. The dates provided within the performance 
commitments are based upon some elements that may be out of the Permittees' control such as the 
date of the adoption of the Third Term Permit and the completion of the state BMP manuals. As 
a result, any necessary modifications to the dates provided will be reported in the Annual Status 
Reports. 
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The key performance commitments in the 2000 DAMP are: 

• An evaluation and revision of the program management structure and Implementation 
Agreement; 

• Systematic watershed assessments to evaluate opportunities to configure or reconfigure 
channel segments to address the impacts of urban water quality on beneficial uses; 

• An evaluation of extending the Environmental Performance Reporting Program into 
contracts, leases and municipal field operations; 

• Formalized training elements; 
• The establishment of a public education committee; 
• Implementation of the comprehensive public and business education strategy; 
• Re-establishment of the New Development Task Force to evaluate the need to revise the 1993 

DAMP Appendix G based on the updated California Stormwater BMP Manuals; 
• The establishment of a new development/significant redevelopment water quality management 

plan verification program; 
• An evaluation of the need for a Model Erosion Control Ordinance; 
• An evaluation of opportunities to outreach to those industrial facilities that need to obtain 

coverage under the State General Industrial Permit; 
• The establishment of authorized inspector quarterly meetings; 
• An evaluation of the need to revise the procedures and practices for sewage spill response; 
• Future participation in addition41-l regional monitoring and research cooperative programs; 
• A re-evaluation and revision of the water quality monitoring program; and 
• A modification to the implementation of the Newport Bay/San Diego Creek watershed 

nutrient program requirements. 

Progress and refinement of these modifications and commitments will be reported on in futurn 
NPDES Annual Status Reports. 
8.6 2000/01 Workplan 

Although during 2000/01 the principle focus will be on working cooperatively with the Regicnal 
Boards so that a mutually agreeable Third Term Permit can be adopted by March (Santa Ana 
Region) and August (San Diego Region) of 2001, there are additional areas where the Perminees' 
efforts will be focused. 

1. ImplementationAgreement Revision 

The agreement underpinning County and city cooperation is the Implementation Agreement, 
which establishes the responsibilities of each Permittee with respect to compliance with the 
NPDES Stormwater Permits. The Implementation Agreement also establishes a funding 
mechanism for the shared costs of the NPDES Stormwater Program based on each municipality's 
area and resident population and includes a provision that allows newly incorporated cities to 
become additional parties to the Agreement. This agreement, originally entered into in December 
of 1990, was amended in October of 1993 to include two additional Permittees and formally 
establish the TAC. 
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By December 200 I the implementa,tion agreement will be amended to include the newly • 
incorporated cities of Laguna Woods and Rancho Santa Margarita. The Implementation 
Agreement may be further evaluated at that time to determine whether any changes are 
appropriate to the decision making committee structure or if the countywide cost shared formula 
should form the basis for watershed specific planning and improvement programs. 

2. Coordination with Other Agencies 

Successful implementation of the NPDES Stormwater Program requires the cooperation and 
coordination with other public agencies or organizations within and adjacent to Orange County 
that have programs or activities tha,t have an impact on stormwater quality. 

During 1999/2000 the Permittees will continue this effort by participating in the following: 

• The region-wide monitoring a,nd research cooperative program with the neighboring 
counties, SCCWRP and the three Regional Boards; 

• Reciprocal participation with Cal Trans and attendance at NPDES meetings; 
• Coordination with multiple agencies in educating the public about the proper disposal of 

wastes at the Orange County Fair; 
• Coordination with Orange County Sanitation District in initiating a sewage spill prevention 

and response demonstration project; and 
• Coordination with multiple agencies to address illicit dischargers identified within the final • 

water quality monitoring plan. The first two efforts will focus on an identified areas within 
the cities oflrvine and El Toro. 

3. Public Agency Activities 

All of the Permittees routinely conduct preventive maintenance activities that are widely 
recognized as effective BMPs for pollutant control. These activities include litter control, solid 
waste collection/recycling, drainage facility maintenance, catch basin, stenciling, street sweeping, 
hazardous materials management/environmental performance reporting, household hazardous 
waste collection, emergency spill response and fertilizer and pesticide management. 

The Permittees will conduct the following activities during 1999/2000: 

• The Principal Permittee will offer pollution prevention training to public agency and contract 
field operations staff; 

• Provide any significant changes to the above ground and below ground storm drain systems, 
outfalls, detention or retention basins or dams and other controls for inclusion in the 
countywide drainage maps on an annual basis; 

• Consider pollutant removal effectiveness (including macro and particulate pollutant removal 
information, which may be obtained from manufacturer specifications, technical documents, 
etc.) when purchasing street sweeping equipment or contracting for these services; 
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• 

• Begin to evaluate the Management Guidelines for Use of Fertilizers and Pesticides to 
determine the need for revision. This review shall take into account the nutrient and toxicity 
findings from the Newport Bay watershed; 

• Conduct a street sweeper water quality evaluation to qualify and quantify the pollutants that 
are removed; and 

• Evaluate the need for sewer diversions in Talbert/Santa Ana River Watershed. 

4. Public and Business Education Program 

In late 1999, the Permittees developed a comprehensive long-term NPDES public and business 
education strategy (subsequently referred to as the Public Education Program) in order to 
effectively educate the public and tJrgeted business groups about the effects of stormwater 
pollution and encourage their participation in the protection of surface waters (Appendix 3.4). 
The Public Education Program includes a comprehensive planning approach and "tool box" of 
implementable educational elements based upon the desired direction of the program. 

The Permittees will undertake the following activities during 1999/2000: 

• A Public Education Committee shall be established to provide oversight and guidance for 
the implementation of the public education program. 

• The Permittees shall initiate a public awareness survey to determine the effectiveness of the 
public and business education strategy to date and to provide direction to the overall 
program education strategy for the upcoming Third Term Permit period; 

• The Permittees shall utilize the survey results, when available, to develop the campaign 
goals, determine the key messages and community outreach activities and strategies, prepare 
a master timeline, create a "brand" name for the Stormwater and develop website materials; 
and 

• The Permittees shall develop and distribute BMP guidance for restaurants, automotive 
service centers and gasoline stations and provide it to existing industrial facility inspectors 
for distribution to the businesses they inspect 

5. B:MP Guidelines 

Guidelines were developed for mobile detailing, which was identified in the First and Second 
Term Permits as being a potentially polluting activity not otherwise regulated. These efforts will 
continue to address additional unregulated activities such as pressure washing of pavements, 
mobile vehicle maintenance, carpet cleaners, commercial landscape maintenance, pavement 
cutting for utilities and restaurant floor mat cleaning. 

During 2000/01, the Permittees will focus on business practices or activities causing water quality 
problems countywide, specifically those businesses of concern such as mobile businesses, gas 
stations, automotive service centers, restaurants, etc. and will begin to develop and distribute 
BMP guidelines for their related business activities . 
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6. New Development BMP Requirements 

The Permittees have developed and implemented an effective and flexible program for new 
development and significant redevelopment that allows focus to be placed on constituents of 
concern identified through the monitoring program and water quality planning process. 
Commencing in 2000-2001, the Permittees intend to further refine the program through the 
following actions: 

• The Permittees are contributing financially to the revision of the California BMP Handbooks 
and will participate in the technical review of their development; and 

• Once the BMP Handbooks are updated, the New Development/Construction Task Force will 
be re-established to evaluate the need to revise the 1993 DAMP Appendix G based on the 
revision to the California Handbooks. 

7. Existing Industrial Facility Inspection 

A number of public agencies routinely conduct inspections of industrial facilities in Orange 
County. The agencies include Orange County Health Care Agency, the Fire Departments, the 
Orange County Agricultural Commissioner's Office and sanitation districts. The Permittees will 
conduct the following activities during 1999/2000: 

• 

• 

Stormwater quality awareness training will be provided to the staff of existing industrial 
inspection programs. The training will include the dissemination of the new BMP guidelines 
developed for restaurants, automotive service centers and gasoline stations. 
The Permittees will establish an Authorized Inspector Committee in order to provide for 
better consistency among the enforcement programs. ·,, 

8. Water Quality Monitoring 

In response to the Second Term Permits, the Permittees conducted a two year re-evaluation;tW,d 
revision of the water quality monitoring program in order to re-focus the efforts to determin~, the 
role, if any, of urban stormwater discharges to the impairment of beneficial uses and to proVI4~ 
technical information to support an effective urban stormwater management program to reduce 
the beneficial use impairments determined to be associated with urban stormwater. This effort 
resulted in the Final Water Quality Monitoring Plan (99-04 Plan) which was submitted to the 
Regional Boards in May 1999. 

The reconnaissance and source identification section of the 99-04 plan addresses the core 
objective of identifying problems and sources through a series of focused reconnaissance studies 
and special investigations. These focused studies are to include investigations to determine the 
sources of pollutants impacting warm spots and critical aquatic resources, monitor intermittent 
illegal discharges recorded in the Principal Permittee's Pollution, Notification, Incident and 
Reporting (PNIR) database and determine the effectiveness ofBMPs used to protect the quality 

• 

• 

of stormwater runoff from various land uses. • 
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The Permittees also initiated several water quality planning efforts, conducted additional water 
quality evaluations in response to technical requests from the Regional Boards and participated in 
various regional research and/or monitoring programs. The combination of these efforts will aid 
the Permittees in determining the extent and degree of the relationship between urban stormwater 
runoff and impairment of beneficial uses within the aquatic resources of Orange County. 

During 1999/2000 the Permittees will conduct the following: 

• Revise the water quality monitoring program and associated timelines annually. These 
changes may be due to necessary timeline adjustments, newly identified water quality 
problems or information gained through experience or the research/monitoring programs; 

• Participate in the Southern California Stormwater Monitoring/Research Cooperative Program. 
The key focus of the program is to develop the methodologies and assessment tools to more 
effectively understand urban municipal stormwater and non-stormwater impacts to receiving 
waters; 

• Evaluate conducting a third focused nitrate study in May 2000 similar to the efforts conducted 
in September 1999 and June 2000; and 

• Initiate planning for a dissolved metals study to be conducted in 2001/02 in several receiving 
water mixing zones. 

• Address illicit dischargers identified within the final water quality monitoring plan. The first 
two efforts will focus on identi6.ed areas within the cities oflrvine and El Toro . 
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Table 8.1 Third Term Permit Program Modifications/Performance Commitments 

GI GI 

! I 
~ E 
GI E Year IL Ill 0 
ii GI CJ 

DAMP Section/Performance Commitments Cl. I 'O ·u 
~ 

w 
C .a .: CD ::I 
IL IL IL 

X X 
ear 

Pennittees shall maintain a representative and alternate as 
2 desi nated in writin , conve an chan es in 60 da s 

X 

3 
Permittee shall be represented at a minimum of two Pennittee 

X 
meetin s 
Implementation Agreement shall be revised to include new 

4 cities. Additional changes in program management and X X 

funding shall be reviewed concurrently 
Coordination and common training shall be investigated with 

5 other public agencies that have an impact on stonnwater X X 

uali 
Plan Develo ment Section 3.0 

The DAMP shall be revised and submitted as the proposed 
plan for each ROWD X 

Pennittees shall assess the watersheds on a rolling priority 
2 basis to evaluate the urban impacts on water quality and X X 

op ortunities to configure or reconfi ure channel segments 
Pennittees shall contribute to the revision of the CA BMP 

3 Manuals and, upon completion, assess BMPs for inclusion X X 

Into the NPDES ro ram ursuant to Section 3.2.2 
The Pennittees shall assess and evaluate the data from site 

4 
s ecific BMPs 

X X 

x Responsible for complying with the pefonnance commitment 
Checks in both Prinicpal Pennittee and Pennittees boxes indicates that the Principal Permittee shall take the lead on the satisfying the commitment and the Permittees shall provide support as necessary. 

xx Perfonnance commitment reported on in Annual Status Report 
Month that performance commitment is to be completed 
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• 
DAMP Section/Performance Commitments 

Public A enc Activities Section 5.0 
Principal Permittee shall develop and distribute model 
maintenance rocedures for ublic a enc activities 

a, 
a, 
!! 
E 
a, 
0. 

iii 
Cl. 
'ii 
C 
.:: 
0. 

X 

2 
Principal Permlttee shall develop and distribute BMP guidance 
for ublic a enc and contract field O&M staff. x 
Principal Permittee shall provide training to the public agency 

3 staff implementing the model maintenance procedures three 
times durin the ermit eriod. 
Each Permittee adopting the model maintenance procedures 

4 
shall be re resented at a min of two of the trainin sessions 
Principal Permittee shall provide pollution prevention training 

5 to the public agency and contract field operations staff three 
times durin the ermit eriod. 

6 Each Permittee shall be represented at a minimum of.two of 
the ollution revention trainin sessions 
Each Permittee shall document any non-Permittee sponsored 

7 
worksho s trainin or educational activities undertaken 
Principal Permittee shall evaluate the efficiency and cost 

8 effectiveness of the available BMPs for litter control and 
rovide a recommendation 

Each Permittee shall inspect 80% of the storm drain inlets and 
9 catch basins within their jurisdiction at least once ·per year with 

subsequent cleaning based upon critera developed. 
es uee 1 

10 diversions based on water quality monitoring and water quality 

Each Permittee shall provide any significant changes to their 
11 storm drain systems in electronic format to the Principal 

Permittee for inclusion into the coun 'de dralna e ma s 

12 
Each Permittee shall consider pollutant removal effectlvess 
when urchasin street swee er e ul ment 
Permittees shall evaluate applying the Environmental 

13 Performance Reporting (EPR) Program to municipal 
maintenance contracts and leases 

14 
Permittees shall evaluate applying the EPR Program to 
munici al or contract field maintenance o erations 

15 
Principal Permittee shall provide EPR training a minimum of 
three times durin the ermit eriod · 

16 
The Permittees shall be represented at a minimum of two of 
the EPR trainin s 

17 
Principal Permittee shall evaluate the Fertilizer and Pesticide 
Guidelines to determine the need for revision 
Principal Permittee shall provide training on the Management 

18 Guidelines for the Use of Fertilizers and Pesticides as the 
same may be revised. 

19 
Each Permittee shall be represented at the Fertilizer and 
Pesticide trainin . 

x Responsible for complying with the peformance commitment 

X 

X 

X 

X 

X 

X 

X 

X 

a, 

j -ble 8.1 Third Term Permit Pro • ram Modifications/Performance Commitments 
E 
E 

Ill 0 a, CJ 
lJ ,, 
E w 

.cl 
a, :I 
0. 0. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Checks in both Prinicpal Permittee and Permittees boxes indicates that the Principal Permittee shall take the lead on the satisfying the commitment and the Permittees shall provide support as necessary. 
xx Performance commitment reported on in Annual Status Report 

Month that performance commitment Is to be completed 
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Table 8.1 Third Term Permit Program Modifications/Performance Commitments 

CII CII 

I I 
E e 
CII e Year IL UI 0 
ii CII (J 

DAMP Section/Performance Commitments Q. I ,, 
u E 

w 
C .a 
"C CII :, 
IL IL IL 

Publlc Education Section 6.0 

The Permittees shall establish a public edcuation committee X X 

2 
The Pub Ed Comm shall meet a minimum of three times per 

X 
ear 

3 
The Pub Ed Comm members shall attend a minimum of two o 

X 
the three meetin s er ear 

4 The Permittees shall complete a public awareness survey X X X 

5 
The Permittees and Pub Ed Comm shall implement elements 

X X X of the long term strategy based upon the survey results. 

6 
Each Permittee shall conduct a mass distribution of pub ed 

X 
information to a roximatel 20% of their residents each ear 

7 
The Permittees shall sponsor or staff a stormwater table or 

X 
booth for at least one communl outreach event er ear 

8 
The Principal Permittee shall continue to coordinate and 

X X 
artici ate with similar · oint outreach ro rams 

The Permittees shall provide stormwater program outreach to 
9 X 

all munici al staff at least once er ear 

The Principal Permittee shall develop BMP guidance for 
10 restaurants, automotive service centers and gasoline stations X X 

and provide them to existing industrial facility inspectors 

11 
The Principal Permittee shall develop BMP guidance for at 

X X 
least three non-fixed facili businesses durin the ermit 
The Principal Permittee shall Identify any trade associations, 

12 etc common to the non-fixed facility and conduct additional X X 

outreach 

x Responsible for complying with the peformance commitment 
Checks in both Prinicpal Permittee and Permittees boxes indicates that the Principal Permittee shall take the lead on the satisfying the commitment and the Permittees shall provide support as necessary. 

xx Performance commitment reported on in Annual Status Report 
Month that performance commitment Is to be completed 

• • • 
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• Table 8.1 Third Term Permit Program.ifications/Performance Commitments 

DAMP SectlonlPerfonnance Commitments 

New Develo mentlSI nlficant Redevelo ment Section 7.0 
Re-establish the New Development and Construction Task 
Force NDCTF to evaluate the need to revise A endix G 

2 
The Principal Permlttee shall develop a training program 
based on the revisions to A endix G 
The Permittees shall verify 90% of the approved WQMPs 

3 
each ear throu h Ins actions self certifications surve s etc. 
The Principal Permittee shall provide training a minimum of 

4 three times during the permit period to the Permittees on any 
revisions made to A endix G 

5 
Each Permittee shall be represented at a minim·.um of two of 
the A endix G trainin s 

6 Each Permittee shall document any non-Permittee sponsored 
worksho s tralnin or educational activities undertaken 

Construction Section 8.0 
The Permittees shall review current gradingleroslon control 
ordinances for consistenc with related re ulato documents 

2 
Re-establish the New Development and Construction Task 
Force NDCTF to evaluate the need to revise A endlx H 

3 
The Principal Permlttee shall develop a training program 
based on the revisions to A endix H 

4 
Each Permittee shall be represented at a minimum of two of 
the three A endix H tralnln s 
Each Permittee shall document any non-Permittee sponsored 

5 
worksho s trainin or educational activities undertaken 

CD CD 

I i 
~ E 
CD E 

Re ortln Year a. Ill 0 
ii CD (.) 

a. I "Cl u 
~ 

w 
C .Cl 
'C CD :, 
a. a. a. 

X 

X 

X 

X 

X 

X 

X X 

X 

X 

X 

X 

• 

x Responsible for complying with the peformance commitment 
Checks in both Prinlcpal Permittee and Permittees boxes indicates that the Principal Permittee shall take the lead on the satisfying the commitment and the Permittees shall provide support as necessary. 

xx Performance commitment reported on in Annual Status Report 
Month that performance commitment Is to be completed 
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Table 8.1 Third Term Permit Program Modifications/Performance Commitments 

j 
! 
GI a. Ill 

iii j 
DAMP Sectlon/Perfonnance Commitments 

Q, 

u E C .. 
"C GI a. a. 

Industrial Dlschar er Identification Section 9.0 
The Permittees shall evaluate the feasibility of establishing a 

1 mechanism for the local identification of businesses that need x x 
to obtain covera e under the Construction Permit 

GI 

II 
E 
E 
0 
(.) 

'Ill w 
.a 
:, 
a. 

Detectlon/Ellmlnatlon of Ille al Dlschar es and llllclt Connections Section 10.0 
The Principal Permittee shall provide stormwater quality 
awareness training to staff of existing industrial inspection 

ro rams a minimum of three times durln the ermit eriod 
2 Authorized Ins actors shall meet three times er ear 

3 
Each Permittee shall be represented at a minimum of two of 
the three Authorized Ins ector meetin s · 

4 The Principal Permittee shall develop and distribute an 
electronic water ollution database 

X 

X 

X 

X 

5 
The Permittees shall review and revise sewage spill response 

rocedures as necessa x x 

6 Each Permlttee shall document any non-Permittee sponsored 
workshops, training or educational activities undertaken 

x Responsible for complying with the peformance commitment 

X 

Re ortln Year 

Checks in both Prinicpal Permittee and Permlttees boxes Indicates that the Principal Permittee shall take the lead on the satisfying the commitment and the Permittees shall provide support as necessary. 
xx -Performance commitment reported on in Annual Status Report 

Month that performance commitment Is to be completed 
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• Table 8.1 Third Term Permit Program.ifications/Performance Commitments • 
GI GI 

lJ lJ 
~ E 
GI E Year a. en 0 
ii GI (J 

DAMP Section/Performance Commitments Q. lJ ,, 
u § w 
C: .a ,: GI ::I 
a. a. a. 

Water Quall Monltorln Section 11.0 
The Permittees shall adjust the water quality monitoring 

X X 
ro ram annual! 

2 
The Permittees shall participate In future Southern California 

X X 
Bi ht Re ional Monitorin Pro rams 
The Permittees shall participate in the Southern California 

3 
Stormwater Monitorin /Research Coo erative Pro ram 

X X 

4 
The Permittees shall re-evaluate and revise the water quality 

X X 
monitorin ro ram 

New ort Ba Section 12.0 
The Newport Watershed Permittees shall evaluate and 

X X 
im lement the su ested BMPs contained in A endix N 

x Responsible for complying with the peformance commitment 
Checks in both Prinicpal Permittee and Permlttees boxes Indicates that the Principal Permittee shall take the lead on the satisfying the commitment and the Permittees shall provide support as necessary. 

xx Performance commitment reported on in Annual Status Report 
Month that performance commitment is to be completed 
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APPENDIX 3.1 

REPRESENTATIVE PUBLIC EDUCATION MATERIALS 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

COUNTY OF ORANGE 
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~TATION 
AND HANDLIN6 

• A maximum of 15 gallons or 125 pounds 
may be transported per vehicle, per 
trip (Department of Transportation 
regulation). 

• Materials should be in origirnl con
tainers (except motor oil, fuels and 
antifreeze). 

• All containers must have lids, be 
sturdy, non-leaking, and protected 
from breakage. 

• Do not combine types of waste. 

• Do not mix oil-base paint with latex 
paint. 

• Dry out empty paint cans and discard 
in regular trash. 

• If you wish to have a container re
turned (i.e. oil containers and boxes/ 
crates used to transport materials), 
please notify the attendant in ad
vance. Some containers may not be 
returnable. 

VISIT THE 
STOP & SWAPI 

A unique and FREE program 
that allows you to drop off 

household, yard, and car care 
products you no longer need 
and pick up others you can use. 

Currently available at the 
Anaheim and Irvine loco

,· tions only. (Tuesday through 
Saturday, 9 a.m. to 1 p.m.) 

FOR MORE INFORMATION ABOUT 
THE HOUSEHOLD HAZARDOUS 

WASTE COLLECTION PROGRAM AND 
THE STOP & SWAP CALL: 

(n4) 834-6752 

Or see our webiste: www.oc.ca.gov/iwmd 

{j Orange County Recyclesl 

Printed on recycled paper. 

• 
Integrated. 

• Management Department 

,·· ... / \ /l ···i \. ' ,' I~, . I . , \. fe. 'y/ 

>?~~% 
·· /1 .. 

1 
.. -. /-. r-- . .\ --'·, 

,',·' 1./' \/ '·!..' ~--~--

DISPOSAL OF 
HOUSEHOLD 

HAZARDOUS WASTE 

Household Hazardous Waste 
Collection Program 
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DID YOU KNOW? 

· Most home, car, and yard care 
products can't be thrown in the 
trash? 

• Paint, used motor oil, and most 
cleaning products are considered 
to be "hazardous waste''? 

• If these products are put in the 
landfill they can contaminate our 
groundwater? 

SO"WHAT CAN YOU DO? 

•. ,.. 

' 
. 

'

·,N '? 
. 

EASY AS 1-2-31 
Pack unwanted home, yard, 
and car care products in your 
car. 

Drive to the Household Haz
ardous Waste Center closest 
to you. 

Sit in your car and fill out a 
simple form while an atten
dant removes the unwanted 
products. 

AND AWAY YOU GOI 

• 

LOCATIONS 

Tuesday through Scmrday 
9 a.m. to 1 p.m. 

except for rainy days and major 
holidays: Independence, Thanksgiving, 

Christmas and New Years Days) 

MATERIALS ACcB> I ED 

• Automotive products 
(antifreeze, motor oil, fluids) 

• Batteries (home and car) 
• Cosmetics 
• Herbicides 
• Hobby supplies 
• Household cleaners 
• Fuels 
• Medicines 
• Paints (latex and oil) 
• Paint products 
• Person~I care products 
• Pesticides 

' 
• Polishes and waxes 
• Pool and spa chemicals 
• Propane tanks from barbecues 
• Unused road flares 
• Wood preservatives 

WASTE NOT AQSI I ED 

Ammunition Asbestos 
Biological Business-generated 
Explosives Radioactive 

Compressed gas cylinders 

* See re;verse for Stop .p info! 
I . 
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TAl<E 

ME 
g 

Waste Management will discard 
i. yo\H old trash can(s). Place this 
' sticker on your trash can to be 
' discarded and place at the curb on 

your trash collection day. 

TAl<E 
ME 
~ 

\Vaste Management will discard 
your old trash can(s). Place this 
sticker on your trash can to he 

discarded and place at the curb on 
your trash collection day 
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LARGE BIN SERVICE 
For large household and yard projects, special bin rental service is 
available. Please call the Waste Management Customer Service Center 
at (949) 642-1191 or (714) 558-7761 for rates and information. 

BULKY ITEM PICKUP 
Each household is entitled to two free bulky item pickups each year. We 
will collect up to four large items or 20 plastic bags of refuse per pickup 
(hags not to exceed 50 pounds). Bulky items include large, hard-to-handle 
items such as forniture, major appliances, and other household items that 
require two individuals to move. To schedule your free bulky item pickup, 
please call the Waste Management Customer Service Center at (949) 642-1191 
or (714) 558-7761. . 

HOUSEHOLD HAZARDOUS WASTE 

The County of Orange operates regional household hazardous waste col
lection centers for homeowners to take and dispose of their paint, oil, 
pesticides, cleaners, solvents, etc. The two centers for Soutlt County 
residents are San Juan Capistrano and Irvine. For more information, call 
the County's Information Hotline at (714) 834-6752. 

CHRISTMAS TREE RECYCLING 
We will collect and recycle Christmas trees for the first two weeks 
following Christmas. Trees must he placed at the curb no later than 
Friday, January 7, 2000. Trees longer than six feet must be cut in 
half. Please remove all tinsel, metal ornaments and metal stands 
from trees. Flocked trees will be collected but not recycled. 

HOLIDAY SCHEDULE 
Waste Collection does not occur on the following holidays: 

' 
New Year's Day Memorial Day 
·4th of July Labor Day 
Thanksgiving Day Christmas Day 

When any of these holidays is observed on a weekday, collections for 
the remainder of the week are delayed one day. 

W Printed on recycled paper """" WASTE MANAGEMENT • 

Presente~ by 
The County of C)range and 

Waste Manai ent of 
Orange C(Junty 

I 

• 
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Welcome to the County of Orange's new expanded 1·ecycling program. The 
County of Orange, lille all cities mul counties in California, is required by 
state law to reduce the waste it sends to la11cffills by 50 percent by the year 
2000. We need your help to accomplish this goal. 

Today Waste Mcmagcment is beginning its new program by nwlling it more 
convenit:nt for you to recycle. We arc doing this in three ways: 

• Providing you with a new cart that you will use for your trash 
• Incrccising recycling service from evc1y other wcell to eve,y week 
• Beginning a new green waste (yard Uimmings) recycling program for 

those custome,·s who generate significant <1uantities of green waste 

Best of all d1ere is 110 increase in rates. 

• 

We arc fxcitfd about the expanded recycling program and are cm~ficlent that 
you will find the program easy to use and convenient for your household. 
Please ta Ile a few minutes to review tl1e information about the new progrnm 
we have inducled in your Starter Kit. If you have any questions, please call 
the Waste Management Customa Service Center at (949) 642-1191 or 
(714) 558-7761. . 

Thanh you for your help in assisting the County of Orange in reaching its 
recycling goals. 

Division President 
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GREEN WASTE. IT'S NEW! 

The expanded recycling program also includes a new "Green Waste" 
service. Green waste is commonly referred to as yard trimmings, and 
includes the following: 

- • Grass/Leaves - · • Gatderf Trimmings 
• Tree Branches • Green Plants/Weeds 
• Wood Chips • Sawdust/Small Pieces of Wood 

How does it work? If you generate green waste, place the enclosed 
"Green Waste" stickers on your old trash can(st Please remember 
that green waste cans cannot exceed JS-gallons or weigh more than 
SO pounds. 

Green waste can be put out for collection every week. Plastic is a major 
contaminant of green waste. Do not place green waste in plastic bags. 
All of your green waste should be loose in the cans. Tree branches may 
be tied in 4-foot long bundles and placed next to your green waste cans. 

*Note: The County of Orange and Waste Management of Orange 
County have identified some areas outside the designated green waste 
collection areas. If you did not receive "Green Waste" stickers, you are 
located outside the "Green Waste" service areas and you may place 
green waste in your trash cart. 

D D 

REMINDER: Please place all items in the carts or cans. 
Cart lids must close to prevent spillage. 

• 

• 

• 
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····-·--·· .. -····-·,-----
-

•
&R would like to advise the residence of Rossmoor that we acknowledge the following 

lidays: 
New Years Day 
Memorial Day 

41hof July 
Labor Day 

Thanksgiving 
Christmas 

If one of these Holidays falls during the week (Monday-Friday). your pick-up will be 
delayed one day. If these Holidays fa11 on the week end (Saturday or Sunday) your pick up 
day will not be changed . 

• 
Rossmoor Clean-up 

CR&R will have our annual bulky item clean-up on October 23, 1999 at 
Rossmoor Park on Pemberton St. The clean-up program will give you the opportunity to 

dispose of unwanted bulky items. Please put all items inside the dumpsters. Do not place 
items on the ground outside the trash boxes. 

Saturday October 23u 8:00 AM to 2:00 PM 

Proof of residence in the Community of Rossmoor must be provided 
No h:1Z11rdous ""'HI~: bauerics. point. poinr rhinncrs. tire\ or 011 

• 
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• 
Mall uso11ac• ca•r•a was a two year dream of the 
Environmental Education Team (made up of community members 
from Huntington Beach, Fountain Valley, ~n~ Rainbow Disposal). 

MBJI! •~•011ace ca1t11aa is made from about 500 pounds of 
recycled materials, items that were at one time, someone else's 
trash! 

MIU! -~••••c• ce•r•a is constructed from: 
• Recycled aluminum 
• Rumber (a recycled tire and recycled plastic composite) 
• Recycled melamine 
• Particle board (made from recycled wood product) 
• Recycled Polyethylene Terephthalate • 

(a plastic from which soda bottles are made) 
• Recycled tin, and 
• Recycled, expanded polyvinyl chloride. 
• The featured garbage can holds more than 100 cubic feet of 

trash. 

MlV' USOflaCe ce1t11ea artist/designer is Rob Hardin, 
.owner/operator of Innovative Design, 17 401 Nichols Street, 
Suite K, Huntington Beach, CA 92647. 

The recycled promotional items inside the "garbage can" were 
generously donated by Adapt Consulting - The Environmental 
Resource Experts, 13618 Lemay Street, Van Nuys, CA 91401 

MlV' USOflJace CeMJrea was made possible by a grant from 
the California Department of Conservation, Division of Recycling. 
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6 DISPOSAL CO., INC 

• BOX 1026 • HUNTINGTON BEACH, CA 92647-1026 • PH: (714) 847-3581 FAX: (714) 841-4660 

RAINBOW DISPOSAL TOUR APPLICATION 

NAME /ORGANIZATION: 

ADDRESS: 

CONTACT PERSON: 

PHONE: ( ) ______ _ FAX: ( ) --------
ACTIVITIES OR OBJECTIVES OF ORGANIZATION: 

NON PROFIT: YES NO ------------------
DATES & TIME REQUESTED 

Date: Day Time: A.M. ___ P.M. 
Date: Day Time: A.M. P.M. 
Date: Day Time: A.M. P.M. 
Date: Dav Time: A.M. P.M . 

• APPROXIMATE NUMBER OF PE~PLE TO TOUR THE FACILITY: ______ _ 

• 

~MRF'' 
RAINBOW'S MATERIALS RECOVERY FACILITY 

INTERACTIVE EDUCATIONAL DISPLAY 

TOURS ARE CONDUCTED TUESDAY THROUGH THURSDAY 
10:00 A.M. TO 3:00 P.M. 

Tours are approximately one hour 
(Please arrive 10 minutes before your tour begins) 

Rainbow is located at: 
17121 Nichols St. 

Huntington Beach, CA 92647 

Your request will be answered within ten (10) days from receipt of this application 
If you have any questions please call: 

(714) 847-3581 
Sandra Jacobs Ext. 245 

or 
. Ron Shenkman Ext. 230 

Thank you for your interest in Rainbow Disposal and the Environment t ! 

PRINTED ON RECYCLED PAPER ~ 
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RAINBOW DISPOSAL 
SCHOOL TOUR APPLICATION • 

DATE: TEACHER/S: ---------
SCHOOL: 
DISTRICT:--------- PHONE: 

FAX NO: 

DATE/S REQUESTED 

Date: Day: Time: a.m. p.m. ·--------- ·--------- ·---- ---
Grade/s: No. of Students:. ______ __;Adults:. ____ _ 
Date: Day:. _________ Time: ___ a.m. ___ p.m. 
Grade/s: No. ofStudents:. ______ --'Adults:. ____ _ 

''PLANET MRF'' 
RAINBOWS MATERIALS RECOVERY FACILITY 

INTERACTIVE EDUCATIONAL DISPLAY 

TOURS ARE CONDUTED TUESDAY, WEDNESDAY & THURSDAY 
FROM 9:30 A.M. TO 3:00 P.M. AND ARE APPROXIMATELY ONE (1) HOUR 

• Schools are limited to one (1) Back to Back tour per month (two classes of 
30 to 34 Students). 

• Two adults must accompany each class. Each class will be divided into two groups 

• 
• Bus will transport 30 to 34 students per trip (one class), drop off one group - return 

to school, pick up and transport second group - (Turn around time approximately 
one (1) hour). When second group arrives for tour - the first group will be picked up 
and transported back to school. The bus will then return for the remaining students. 

• Before Completing Form (if busing) contact your School Transportation Department for 
available dates and times. 

• Tour Requests will be confirmed promptly by FAX or mail. 
• Keep copy as a reminder. We will make every attempt to fulfill your requests . 

LOOKING FORWARD TO YOUR VISIT!!!! 
RAINBOW IS LOCATED AT: 

17121 Nichols St. 
Huntington Beach, Ca 9264 7 

Sandra Jacobs - Rainbow Disposal 
(714) 847-3581, Ext. 245 

Fax: (714) 841-4660 • 
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WHA\T 
YOU 
PUT 

HERE 

i 

MA\Y 
WIND 

UP 
HERE 

i 

SHOP WISEL\'t> REDUCE WASTE ! 
CITY OF FOUNTAIN VALLEY RAINBOW DISPOSAL CITY OF HUNTINGTON BEACH 
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Don't be a Household Hazardous 
Waste Generator ... 

You can make a Difference! 

DO YOU HAVE 

• Used~OD 
• Old hint 
• Salvems 
• Pesdddes 
• Used Autamodve 8ami1es 
• Household Cun1na Procluas 
• Poal Chemicals 

IN YOUR HOMU 

The County of Orange provides a FREE ... 
HOUSEHOLD HAZARDOUS WASTE 

COLLECTION CENTER 
Located at: Rainbow Disposal 

17121 Nichols St., Huntington Beach 
Hours: 9:00 A.H. to 1 :00 P.H. 

Tuesday thru Saturday 
For Hazardous Waste Information 

Call· (714) 8]4•6752 

...... 
... ..... 

\ 
' 

'W'HEBE 
AHE 

'I-VE 
GOING 

TO 
THBO'W' 

IT ••• 

VUHEN THERE IS 
NO A!COBE A 'W' A Y? 

~· '. WASTE 
~J fREVENT.iN 

I TIPS 
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1u ~STE 
~J PREVENTION 

TIPS 

STOP TRASH 
BEFORE IT STARTS/ 

Many people believe that 
recycling is the only solution 
to the trash problem. While 
recycling can divert valuable 
materials from the landfill, it 
is only one part of an efficient 
Waste Management Program. 
Controlling waste, conserving 

landfill space and improving the 
environment requires the "3R's. 

Reduce~ . 

i)~et1~ 
. '._. <:;::7 Recycle 

Lets start with "Reduce" 

. Californians generate 
4.4 million tons of garbage 

each year. This equals 8 lbs. 
per person per day. Let's go one 

step further and think about how to 
reduce waste in the first place by 

going to the source. 

TIIINK B£~0·0U rogg11 
I~ YOU'R£ NOT PR£V£NTINC WAST£ 

YOU'R£ WAST/NC R£SOURt£g// 
LOOK AT WIIA T YOU BUY 

AND WI/AT YOU TIIROW AWAY! 

FOLLOW THE 
"STOP BUYING TRASH" 

CHECKUSTII 

Did you know that ~aclcagfng te~t~entg 
go% of all wade'? 

• BUY RECYCLED PRODUCTS WUENEVER PO~IBLE 
• SELECT PRODUCTS WITU MINIMAL PACKAGING 
• BUY IN BULK, ECONOMY SIZES & CONCENTRATES 
• AVOID DISPOSABLE DIAPERS, ~--

AND PAPER PRODUCTS SUCU AS ••• .: · ~"'.: 
PLATES, NAPKINS & TOWELS • ......, 

• BUY RHILLABLE ITEMS SUCU AS PENS & RAZORS 

Make something new from 
something old "Re11~e~,,~~ 

• REPAIR DURABLE PRODUCTS [ ~~r· , 
• BORROW, RENT OR SHARE ITEMS . 

140
" 

USEDINJ:REQUENTLY 
• USE REUSABLE PRODUCTS SUCH AS SPONGES, 

CLOTH TOWELS, DISHES, UTENSILS, CLOTH 
NAPKIN~, CUPS & RAZORS 

BE A PAPER SAVER 
~ 

• USE BOTH SIDES or: THE PAPER Th'Ortr· (S. ,: 
• USE GROCERY BA~ TO LINE ,tRfl~

11 

HOUSEHOLD TRASH CANS l\l~ o 
• MAKE NOTE PADS J:ROM USED PAPER 

• 
Give it away, don't 

throw it away "Recycle" 

Many gchoolg :md cornrnunity gt0u~g 
could benefit ftorn teceiving yout uged: 

• eLOTIIINC 
• royg 
• BOO~ 
• ~URNITURf 
• APPllAAJC{g & MOR{ 

• DONATE BOO~ TO LIBRARIES, 
MAGAZINES TO NURSING HOMES, 
SCHOOLS, & J:RIENDS 

• REUSE PACKAGING MATERIAL AGAIN -
STYROJ:OAM PEANUTS, BUBBLE WRAP, 
WRAPPING PAPER ETC. J:OR 

ZERO WASTE LUNCH .;f:f.'·"' ~ 

• NO DISPOSABLES, USE LUNCH BOXES :."- .,· · 
OR f:ABRIC BA~ & CLOTH NAPKINS ' ~-.(~-J 11.,J 

J81~~-: • NO PREPACKAGED SINGLE 
· JIP.'"'. SERVING CONTAINERS J:OR 
ldM,W,,.... CHIPS, ORIN~ J:RUIT, ETC. 

• USE TUPPERWARE OR RUBBERMAID TYPE 
• DURABLE CONTAINERS. 

• USE REJ:ILLABLE THERMOS CONTAINERS 

£ 
ENVIRONMENT AL EDUCA TrION TEAM 

Eal'th friendly ideas for a brighter futm·e 
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City of Fountain Valley-Rainbow Dispo~City of Huntington Beach 
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eWS• 
July I. 1999 Volume VII. No 3 

IMPORTANT--NOTICE 
NO DELAY IN TRASH COLLECTION TIDS JULY 4TH 

. This year the Fourth of July falls on a Sunday. Currently the County landfills operate Monday through Saturday so you 
will not experience delay in trash service. On your normal collection day, please place your trash/recyclables out at the 
curb for collection. 

PROPER DISPOSAL OF THE AMERICAN FLAG 
As we celebrate America's Independence this Fourth of July we may notice that the flags we display have 
become tom or tattered beyond repair. This past year the editors of Recycling News received a letter from 
a World War II Veteran regarding proper disposal of an American Flag. 

~-The Orange County Veterans will forward the flags to the American Legion Post where they will be 
.._.__,_.,.. Disposed of in conformance with tradition and local laws. Please mail your old American Flags to: 

ORANGE COUNTY VETERANS 
SERVICE CENTER OFFICE 
1300 South Grand Avenue, building B 
Santa Ana, CA 92705 

TIPS TO REMEMBER WHEN YOU'RE AT THE BEACH OR PARK 

Did you know that our oceans provide most of the planet's oxygen, moisture and weather 
patterns? Every year, the Center of Marine Conservation sponsors a nationwide 3-hour beach 
clean-up, which has proven.to be extremely effective. In.1987, in Texas alone, volunteers 
collected: 31,773 plastic bags; 30,295 plastic bottles; 15,631 six pack rings; 28,450 plastic lids; 
and 1,914 disposable diapers. And around the nation, the volunteer clean-up crew collected close 
to 2 million pounds of debris in just 3 hours. So next time you go to the beach or the park, 
remember to bring a trash bag and before you leave try to spend a few minutes picking up any 
litter you fmd. If you are interested in beach clean-up activities, please contact the Center for 
Marine Conservation at (202) 429-5609 or the Surfrider Foundation at (800) 743-7873. 

IMPORTANT Y2K INFORMATION 

By December 31, 2000 your city will need to be in compliance with the regulations set forth by state law AB 939. As you 
are already aware, AB 939 is the state-mandated requirement for each City throughout California to divert 50% of their 

• 

waste stream away from the landfill by the Year 2000. Over the past several years the Editors of Recycling News have been 
discussing the 50% goal and the importance of reducing your waste, recycling and buying recycled products. Over the next 
year, your city will evaluating the programs currently in place and will review new ideas to promote the goals or the state • 
law. Keep up the good work!!!! 

Holiday 
Collection 
Schedule 

We will not pick-up on these holidays: 
- New Years Day - Memorial Day - Independence Day - Labor Day - Thanksgiving Day - Christmas Day . 

However, trash collection will resume one day later. 
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· • Each quarter the editor of Recycling News will be reviewing website and e-mail addresses on the Internet that may 
be of interest to our readers. The sites examine ways to reduce waste. avenues to reuse unwanted materials (such 
as donations to non-profit organizations), lists of recyclable material and directions to backyard composting. 

• 

• 

http://www.l800cleanup.com -
For information on clean-up projects throughout the state. 

http://www.envirofind.com -
To find information on all types of environmental businesses and other information. 

Solag Disposal, Inc. - www.solag.com 
Laguna Niguel - www.ci.laguna-niguel.ca.us 
San Clemente - www.cty.org/san-clemente/ 

County of Orange - www.oc.ca.gov/iwmd/ 
Dana Point - www.ci.dana-point.ca.us 
San Juan Capistrano - www.sanjuancapistrano.org 

For a "buy-back" or "drop-off' recycling center near you contact the Department of Conservation at 
1-800-RECYCLE (1-800-732-9253) or the California Integrated Waste Management Board at 1-800-253-2687. 

FIND A NEW USE FOR AN OLD ITEM 

Have an old bike that needs fixing or a chair that is missing a leg? Or how about some other large item that needs 
some minor repairs? Before you throw that item away, why not give it to someone who could put it to good use? 
There are many organizations such as GoodwiUindustri~s. Children's Hospital of Orange County (CHOC) and the 
Salvation Army that make it their business to bring new life to older, reusable items. In the spirit of goodwill and 
less waste, SOLAG Disposal, Inc. together with your City encourage you to contact these organizations before you 
throw a reusable item in the trash. For telephone numbers to these organizations, please look in the yellow pages 
under ''Thrift Shops." Also remember that your contribution may also be tax deductible. · 

• 
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KEEP RECYCLING WORKING - AMERICA RECYCLES 
cYCLe, 

On November 13, California cities will have the opportunity to participate in the second annual America ~~ ~ 
Recycles Day - a ~ational campaig11 designed specifically to reinforce public support of recycling. Your j~ _-,V,,.t. __ 

City, the County of Orange and SOLAG Disposal would like to "Keep Recycling Working." You can ~ oi 

help by remembering to reduce, reuse, recycle and compost your waste, but most importantly ... purchase '!t. . ! 
products that contain recycled materials. By working together we can preserve our planet, promote a ,,. ,,.,. 
healthier environment and secure the future of recycling. 

0
1tf:11161:-~ 

SPECIAL GIVEAWAY 

To celebrate America Recycles Day, on Saturday, November 13 from 8:00 a.m. to 12:00 p.m. Tierra Verde Industries. 
a green waste recycling facility located in San Juan Capistrano, has offered to donate compost for use 

in your yard. Bring a shovel and a large container/bag to Federal Doc Loading, located on Alicia 
Parkway between Avila and Aliso Creek Road in the City of Laguna Niguel to collect the free 
compost material. .. 

0
:r· :.~;._;:· · · 

- . -• .-~.~~ Yfi•i '';;rj~\f\ 
Have an old bike that needs fixing or a chair ... "'- '"'"' .)hp~:about some other large item that needs some 
minor repairs? Before you throw that item~:~' .. .. , "''.:~newho could put it to good use? There ar. 
many organization such as Goodwill Industiies~?Chi ~ < .. . , ~-bf Orange County (CHOC) and the Salvatio 
Army that make it their business to bring tiew·tififtcfmd,et!~~bltf'items. In the spirit of goodwill 
and less waste, SOLAG Disposal, Inc. together witf.(yoµ.t"\Pity ,encourageyou to contact these <.=:;;:::~.
organizations before you throw a reusableitem.m.tb~:~~~Qi~lqjhone numbers to these or other 
non-profit organizations, please look in the.yellow~~Jµn4¢r•rrbrift Shops," or you may contact 
Solag Disposal for more information. Also remembe;dliat yo'ijf:.contnbution may be tax deductible. 

ENVIRONMENTAL AW~ •. · .. ,;~.,~li!!i!0X·· 
The Cities of Dana Point, Laguna Niguel, San Cleniente;:Sari'Juoo., Capistrano and the County of Orange would like to 
recognize the following businesses for their outstanciing· efforts to reduce waste and recycle in their community: · 

... • • • • • .. Doubletree Guest Suites, Dana Point • Flex Foot, Inc. • Trade Winds Motel 

la • Unichem Industries, Inc. • Tall Mouse Arts & Crafts, Inc. • Auto Care 
: .E : Launderland • Mission Yamaha, Inc. • Saturn of San Juan Capistrano 
: rl : Each of these businesses are being recognized by their respective cities for their dedication to help keep 

.. our environment clean and their commitment to recycling and source reduction . 
.... ' • a ' • 

TRASH FRIENDLY WEBSITES 
Solag Disposal - www.solag.com 
www.choose2reuse.org - This website will give you 
valuable information and on-line resources to help 
in your efforts to re-use everyday items. 

Dana Point - www.ci.dana-point.ca.us 
Laguna Niguel - www.ci.laguna-niguel.ca.us 
San Juan Capistrano - www.sanjuancapistrano.org 
San Clemente - www.cty.org/san-clemente/ 
County of Orange - www.oc.ca.gov/iwmd/ 

Sally Swall,o ~ ~J~ ~ 

Capistrano . 

Corky Coyote ·· 
Laguna Niguel 

Dana Dolphin~ 
DanaPoint ~ 

Selena Sea~ 
San Clemente r, 

11..: ~\ 

IL 

-.., 

SOLAG ~ 
DISPOSAL ~e 

Quad Cities -~ 
Recycling Program ~ 
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YES 

IS YOUR TRASH WEJGHIWG YOU r>OWW"! 
Items that are too large to fit in your container are considered bulky-items. As a customer 
of SOLAG Disposal you are entitled to two bulky-item pick-ups per calendar year, at no 
extra charge. Almost anything that can be managed by a two-person crew will be picked up 
as a bulky-item. This includes old furniture, appliances, carpet, mattresses, water heaters, 
etc. Loose items need to be bagged or bundled, and no liquids or drums of any kind will be 
accepted. Before you put out large items to be landfilled, consider donating these items to 
a non-profit organization. If you would like more information about bulky-item pick-ups or 
non-profit organizations willing to pick-up your reusable items, please contact one of the 
customer service representatives at (949) 240-0446, Ext. I. 
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SEASONAL RECYCLING TIPS (Some thoughts) 
During this Holiday season remember that one of the biggest gifts you can give your children is a clean environment. Here are some 
of the ways you can recycle and reuse holiday leftovers. 

Types of things that c·ari 6e recycled include: 
Tin Jars Wrapping Paper Glas·s Containers Cardboard Boxes/Packaging 

Cannot be recycled: 
Tinsel Bows/Ribbons Holiday Lights Styrofoam Peanuts* 

*=Clean Styrofoam packaging peanuts can be reused or are accepted at several packaging/delivering companies (such as Mail 
Boxes, Etc.), please check your local listings. 

Some products may not be recyclable in our program, but that doesn't mean they should go in the trash!!! Many nonprofit 
organizations aroul}d the area can reuse your seasoned clothing, toys, exercise equipment, bicycles and other items. If you have any 
questions, please contact one of our customer service representatives at (949) 240-0446. 

RECYCLING YOUR CHRISTMAS TREE IS AS EASY AS 1-2-3 .... 
Can you believe that the Holiday Season is already behind us? Well it's time again to recycle your Christmas Trees. Depending on 
where you live, collection of your trees will take place on your normal collection day during a two week period shortly after • 
Christmas or after the New Year. Just follow these three simple steps: 

FIRST, please review the front of your bill for the dates of the curbside collection of your Christmas trees. 

SECOND, Remove all decorations, tinsel and stands (wood or metal) from the tree before collection. If your tree is over 8feet in 
height, please cut the tree in half. 

THIRD, Place your tree at the curb next to your container on collection day. On trash day a separate collection vehicle will pick 
up your Christmas tree. · 

NOTE: Flocked trees or trees with nails, stands or ornaments cannot be recycled, but will be picked up and disposed of at the 
landfill. Please do your part to help recycle your trees. 

ITS NEVER TOO LATE TO RECYCLE OLD CHRISTMAS CARDS 
For the past 20 years St. Jude's Ranch for Children has recycled holiday, birthday, get well and all other occasion cards. St. Jude's 
Ranch is a non-profit home for abused and homeless children located in Boulder City, Nevada. People from across the United States 
and around the world send used cards to the Ranch. ·1n 1992 nearly one and a half million cards were collected. If you would like to 
recycle your Christmas cards, please send them to: 

St. Jude's Ranch for Children 
P.O. Box 60100 
Boulder City, NV 89006 

l[send;ng by fl.nUed Pa.-ce/ Sen,ice, ,end to, ~,~;-i~ i 
St. Jude's Ranch fer Children 1 _A A "a. 
100 St. Jude Street · j · 1 · i 
Boulder City, NV 89005 · ~ . ; 

1:zsne:t'!"!':~"';';S"'P;!r.1. :rr:,y: .: . 

The Ranch requests that you send the front of cards only and please do not include cards that have writing or other markings. 

Dana Dolphin. 
'· Dana Point · · 

Corley Coyote · · 
Laguna Nigel 

SOLAG ~ 
DISPOSAL 116,A 
Quad Cities ~~-

Recycling Pro~ 
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~ ~ ~. J ~ 

Unwanted Computer Parts - Help Your Community Recycle 
Recently there has been a lot of talk about the year 2000 
(Y2K) and the potential of imbedded computer chips 
disabling thousands of appliances, electronic products, etc. 
While the editors of Recycling News can neither confirm 
Iior deny these reports, we would like to. request our 
customers' help to try and locate alternatives to disposing of 
these items in the landfill. If you or someone you know can 
direct us to a non-profit organization willing to accept these 
items or a remanufacturer that would be interested in 
securing this material, please contact our office in writing. 

• 

Some locations that may take old computers (via the internet) 
CALMAX - http://www.ciwmb.ca.gov/calmax 
Detwiler Foundation - http:/www.detwiler.org 
Goodwill Industries of Orange County -
http:/ocgoodwill.org/computer_donations.html 

More Trash Friendly Websites 
Solag Qisposal, Inc. - www.solag.com 
County of Orange - www.oc.ca.gov./iwmd/ 
Laguna Hills - www.ci.laguna-hills.ca.us 
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EARTH DAY CELEBRATION .;,.,{~ ~ll\C(11i8;J: ;;.,/~ 
Come celebrate Earth Day with students an~ re~id~nts fro_rn.. the surr~>Unding commu- , . -¥-, _ ~'\. ~--~ ~ '~ _ ,,,,~ __ .-~
nities. Oh Saturday, April 22. 2000 from 8:00 a.m. to 12:00 p.m. your city together "'-, ~~\.\,; t • ,[!,,,,, _;-,. 
with SOLAG Disposal, Inc. will be hosting an Earth Day celebration and Children's ~" ~ 
Invention & Art Fair in the City of Laguna Niguel. 

INVENTION & ART FAIR: 

Bring the entire Family for a fun-filled morning including an Easter Egg Hunt (for children ages 
1-12), members of the local fire department, Environmental Booths, Invention and Art Displays 
by local elementary students. 

Hey Kids: before you throw that object in the trash, think about other things you can do with it? 

Every day hundreds of items are thrown into the trash that could have served a better or more use-
ful purpose. Your City is sponsoring an Invention and Art Fair to determine the best way to reuse 
old items. Can you invent something that is used around the house, in the garage or at school? How 
about designing an art project that can be shared with your friends and family? We want you to be 
creative, serious or silly. Your idea could be anything from a floor mat, a napkin holder or thousand~· 
of other inventive ideas. Most important, we want you to have fun! Each entry in the Invention and 

Art Fair will be judged based on innovation, creativity and usefulness. The top three winners from each category 
(Kindergarten - Second, Third - Fourth and Fifth - Sixth) will receive an award. All children participating in the 
Inventions & Art Show will receive recognition in the June 2000 Issue of Recycling News. Once your project is com
plete, call Dan Batty at (949) 240-0446 to reserve a spot at Earth Day 2000. To receive a free T-shirt, you must RSVP 
no later than April 10, 2000. 

SPECIAL GIVE-A-WAY 
To celebrate Earth Day, on Saturday, April 22 from 8:00 a.m. to 12:00 p.m. Tierra Verde 
Industries, a green waste recycling facility located in San Juan Capistrano has offered to 
donate compost for use in your yard. Bring a shovel and large container or bag to the site of the Earth Day Celebration 
in the City of·Laguna Niguel located on Golden Lantern and Camino Los Padres to collect the free compost material. 

TRASH FRIENDLY '\-VEBSITES 
Each quarter the editor of Recycling News will be reviewing website and e-mail addresses on the internet that may be 
of interest to our readers. The sites examine: ways to reduce waste, avenues to reuse unwanted materials (such as dona
tions to non-profit organizations), types of recyclable material and instructions for backyard composting. 

SOLAG Disposal - www.solag.com Dana Point - www.ci.dana-point.ca.us 
www.choose2reuse.org - This website will give you Laguna Niguel - www.ci.laguna-niguel.ca.us 
valuable information and on-line resources to help San Juan Capistrano - www.sanjuancapistrano.org 
in your efforts to re-use everyday items. San Clemente - www.cty.org/san-clemente/ 
ecoboard.cc - Alternative material for decks, County of Orange - www.oc.ca.gov/iwmd/ 
playground equipment, outdoor furniture. www.inkbank.com - Ink cartridges 

Holiday 
Collection 
Sch"'dule 

We will not pick-up on these holidays: 
New Years • Memorial Day • Independence Day • Labor Day • Thanksgiving Day • Christmas Day 

However, trash collection will resume one day later. 

• 
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EARTHY SAYS, 

• 

• 

The beginning of the millennium is upon us and we need your help. In 
1989 (eleven short years ago) all cities in the state of California were 
mandated to divert SO% of their waste stream away from the landfill 

...ll the end of the year 2000 (Public Resources Code 40000 et. seq,, 

.er known as AB939). Your city has one of the most progressive pro
grams available in the state of California, however it is more important 
now than ever before to stop and look at what items are being placed 

· in your trash or recyding containers . 

• 

Over the past several years the Editors of Recyding News have been discussing 
the SO% goal and the importance of reducing your woste, recycling and buying 
recycled products. Over the next year, your city will be re-evaluating the pro
grams current~ in place throughout your City and will review new ideas to help 
us achieve the state-mandated goals. If you have questions about recycling or 
waste reduction, there is a detailed brochure that we would be happy to send to 
you (in English or Spanish) that will help explain the types of material that can 
be recycled. Earthy says, "Keep up the good work!" 
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WHAT DOES SOLAG DO WITH THE GREEN WASTE? 

Dace green 111111 IS collected bl Sllll 11110111, 
II II talllen to a compostlRD IICIIIIV. Al tbe laCIIIIV 
the vard waste Is shredded, ml1ed with a balance 
01 other organic material and placed In rows tor 
composting. 

HOW DOES GREEN WASTE BECOME COMPOST? 

compost requires tour basic elements: 

WHAT IF I WOULD LIKE COMPOST MATERIAL FOR HOME USE? 

Compost IS I VIIII addition 18 Ill 10111. II adds 
nutrients to the 1011 tor plantlng and mallles 
good top 1011 tor most plants. At this time, the 
smallest auant111 · sold at moat compost 
tacllltles Is one cubic vard. 

• 

r: 
Ill 

i .. 
Ii e 

Hi8 ,, 1-.. . 
: . II 
N 
a, 
CD 
Ill 
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, .. GREEN WASTE R:CYCLING PROGRJM 
I I I 

GREEN WASTE COLLECTION PROGR~M I IS THERE A COST FOR THIS PROGRAM? 

In c111era111n wllb 1111 coa1111 ar orange, 10ll8 01111111, No. ne 1111111 and &Olli i111111il reached i11 i11reeme11 
Inc. 11 offering • FIEL IOlUllllllY · curbside green w1111 · 11111111111d allow for Ibis program 1110 addlllonal charge 
c111ec1111 1rograa,. · · . ·. : . : ' ' 10 1111 realdonl. · . 

For more lnformaUOlt lblll Ill program, PIIIII COIIICI 
SOl18 DIIPOlll;.IIC, II C949U4D-8448, bl. t", 

j ... - : . . . :_. :;~-. . . . . . ... . . ·.>,. ·. \ 

;, :· I HOW DOES THE PROGRAM WORK? 

. } .'· 

WHY SHOULD WE PARTICIPATE~ 1111ile111 are 11led 10 111 tbalr green waste Bl Iha curb on 
· · ·· · · · ·. their regular triab co11ac1111 dBi, The green w1111 m11 be 

111ro11m~te1):20~ el 11110 Vli10•1 ·:ra1ld~111i.1 waste 11 · bagged, bandied, or. placed In a container. 1111lden1111 
araen 1111111; 11 :collactina Ulla ma11r111 1811ra1111 to be · · 1ub1crlber1 ma, place no more than a b111. bandlas or 
com111ted and ·1111111dUH11i, .alia re1lde111 ara · 1111111111 c1111111er1 11 araen w1111 aanaratad rrom · 
11111 Iba 11111-malidatad. ~~··~ reduclloa 1111. · their home~1q, curb ror collecllon. 

~.... .'.~·! 

WHAT IS GREEN WASTE? I 

lr111 w1111 11 a1m111 111 oraanlc · 11nai1c111 · · waita 
m111r1111. The m111 common 11111 11 areen waste Include, 

· •· · 1r111 111111111 • garden 1r1mm1n11 
• wood 1cra11 • 111111 · 
• 'Wlldl 
• branches cn111111c11d 4' 

11 lnllb and 2" In ·" 
diameter) 

• Plant m11er1111 

WHAT IS ttllI GREEN WASTE I 
. . 

· The r1111w1ng 11ai11 ni111 be d111111d or 11 Iba blacl 
c1tn111aer 111111 1tberwl11 noted, · · 
·.·4". , ·.. • aalmal waste . 

·.· .. · ., . ' · . . • dll8818d ••. 1111 
· · . • palm brancbas 

· . . · • . meal/ilab or bones ·· 
.. · -.~ . • dalrv products 
·~ • 'dlrl/1.ld* 

' ..•. • .. ·. . . . .. · .. · .. ··. • c1111racll11 m11er1111 * Dirt, sod and con11ruc1111 m11ar1111 
cannot be dl11011d DI lri Iba automated 
1rogra11. Plaaaa ull our 1omca ror · 
d111111 on dll11111111ari11Uva1. . 

BIGS· The w111b1 or 111 arean wa111111m 1bep1&101 
surpass tbe11b111ca1 stranau, or the baa and 16t li1ceed 
40 lbl. · . . . 

IULIDlEI • Trl~mlnli• and lll'IQCll.111111 ~· dad toaetbar In 
bandl88 Wlllfllrlll ORIJ; •• •••dlna 2' I 4' and 11110 

.··.11c11d40~!<0:- •. / .:.····· .. ···.····:··•.··.ct:' \ 
IINIIINEBI ;/111 ilaadard bllll cDilt1l1ir, IP 10 82-aallons 
and weighing f888 lhll 40 lbl. - Ill (8) •11111 IIIClll 11 
Ulll Urb far Wlllli lrtll WIIII CIIIICIIII, . . . 

. ·. I ' ,." • '. ' • • ' 

I WHAT ABOUT MY CHRISTMAS TREE? 

Trtll mav )a .placid curbside, • D;CI Iha 
....... 11,111. llrlBDd, ...... · and 118Ddl 
are removed. CDllecUDn or trees wlll 
•••• PIBCI 01 18Cb or "" 1or1111 

· CIIIICIIDI dlll ror Iba IWO W88l8 . 
. follDwl11 New Years. 

I 

IS THIS PROGRAM AVAILABLE TO Al~ RESIDENTS? 

IOllll 0111i,111 baa 1.urveilll lllll 11110 v1110 re1ldant1a 
com11111t1 a1q, ·fa. J11i111,ilg.:_,iftl8,. P.roaram. ID th1 
nelgbborb11d1 lllil ··1•11ar111:>1irti. ·11111111 or areei 
WIiie. . . .Thi 'progria( 11111 Ill ·'11011tar11d lrtQ18DIII 11 
detar11111 .11a.·: 111 ltrvlco ., •• WIii 111 '.IIPlldld I 

........ (· ,;; >'f ;f :il:t ·· · r '. ; \ 
., ·,.;~·.·: . .- :·· .. : , ..... ,.· ·(_· ... ·,::,_· .. ~ .. · ~·· 

I 

DO I HAVE TO PARTICIPATE IN THIS PROGRAM? 
. . '\. ~· ..... :.,:_,. '>:~: :: .... '. / ! . .-.\:->( .... ;-:.-.>·:· __ ... \ :<_/· . 
No. Thll · 11 8 volinllr, .11rQar111. '~ ,,111, r11ld1nt1 Hike 11 
rac1c11 11 much 11··11rii1lbl1 :aail'wlll place a contalne 
curbside 11ch well.· For thosii re11de1111 wh111 rard: 
require 1111 111111enanc1, the1 1111 find 1that this 1roar111 
11 benaUclal 0111 wh11 tbe1 do their 11a1or trlm111na. . 

I 

WHEN DO I PUT MY GREEN WASTE OUT FOR COLLECTION. 

I 

WHERE SHOULD I PLACE THE GREEN WASTE? 

The b11dled/ll111ed/coo1111ar11ed ,reen waste should b1 
PIICld curbside before 1100 I.II. ID ensure COIIICIIOD 
R1111mber to PIICI Iha 11118'111 8118111 1' awa, troll th1 
rac1c1111 and trash cD1111ier1. 
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Residents Approach 2000 
~ with Recycling Success 

Residents of Anaheim approach 
the new Millennium with 
recycling success. In 1999, 
your efforts helped the City of 
Anaheim recycle over 46,743,888 
pounds of recyclable material. 

A s we draw near the turn of the 
century, we meet recycling 
challenges set by the state of 

• 

ifornia with great success. In 1989, 
embly Bill 939 mandated each city 

to reduce their amount of waste by 
50 percent by the year 2000. By 
participating in Recycle Anaheim, the 
city is poised to smoothly meet the 
state's challenge. But we should not stop 
there. With or without state mandated 
laws, the Earth's resources are still precious 
and landfill space is still limited. What can 
we do in addition to recycling to make our 
community healthier? We can take the 
next step in preserving our environment: 
we can focus on reuse. 

Reuse vs. Recycle 
There are subtle but important differences 
between reuse and recycle. Recycling means 
taking a product, such as a aluminum can, 
deconstructing it, and using the materials 
to remanufacture something new. Although 
this is greatly preferred over starting from 
scratch, it is dear that if you don't have 
to spend the time, energy, or resources 

A,;nstructing and remanufacturing a 
~duct, you are saving resources. 

Reuse is the process of taking idle goods 
and materials and reemploying them in a 

1' X 
I -- I - • - ' '_,... J+ ~ 
L I ' 

manner that does not require altering their 
original form. Reuse can also mean just 
reusing something over and over again. 
Popular examples of reusable goods include 
doth shopping bags; plastic insulated coffee 
mugs and eraser boards. 

The Benefits of Reuse 
The benefits of reuse are as plentiful as the 
diversity of reuse options. By reusing items 
instead of disposing of them, we are saving 
landfill space. But equally important, there 
is no need to spend energy or raw materials 
to manufacture new items. Reuse not only 
saves resources, but also puts materials into 
the hands of those in need like schools, 
community organizations, and businesses. 
Reuse allows us to save money and 
contribute to our community. ;f; 

Recycling ... it works 
because of you! 

······· ... ·.·~:~:~;~?'J::t:~,:< .. 
· the County~ofOrange is 

sponsoring a new Landscape 

Performance .Certification 
Program. The program is 

available to all businesses, 

public agencies, parks, 
schools and homeowner 

associations. "We will 
help every landscaper and 

property manager develop 

more efficient landscape 

practices and in turn, help 

reduce green waste for site 

owners," says Tom Ash, 

project coordinator and 

horticultural consultant. 

Getting started in the 

program is easy. Call 

Tom Ash at CTSI 

Corporation, (714) 669-

4303 or send an e-mail 

to toma@ctsicorp.com. 
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.• t. 
Q. What should I do if one of 
my containers gets damaged? 

A. If your container is damaged, 
contact our Customer Service 
Department at 238-2444. 
Damaged containers will be 
repaired or replaced at no 
charge, unless the damage is 
due to negligence or abuse. 

Q. HI have service questions, 
whom do I cam 

A. For questions regarding your 
service, call our Customer Service 
Department at 238-2444~ We 
are open Monday - Friday from 
7:00 a.m. - 5:30 p.m., and 
Saturday, for phone calls only, 
from 7:00 a.m. to 3:00 p.m. 

Q. How do I dispose of 
household hu.ardous waste? 

A. The County of Orange 
operates,a FREE household 
hazardous wasre collection 
center at 1071 N. Blue Gum 
Street in Anaheim. Call the 
H.H.W. hotline for days and 
hours - (714) 834-6752. 

Q. I have a hard time man
euvering my trash containers, 
can I get a smaller one(s)? 

A. If it is difficult for you to 
maneuver your containers as a 
result of a physical disability or 
if you are a senior citizen, you 
may call our Customer Service 
Department at 238-2444 to 
arrange for assistance. 

Used Oil Recycling 
Making a Difference 
One Drop a't a Time 

T he improper disposal of used oil poses a threat to 

both the public and the environment. That's why 

it's illegal to throw used oil in the trash. Used oil can 

hurt our environment, family members, trash handlers 

and landfill workers. If used oil is poured into household 

drains or dumped into storm drains, it can upset opera

tions at wastewater treatment plants and cause damage 

to local waterways and beaches. Recycling is the only 

safe and legal way to handle used motor oil. 

Through funding from the California Integrated Waste Management Board, the 

Anaheim Fire Department has made recycling used motor oil and oil filters easy 

and convenient. Residents can have their used oil picked up from their doorsteps 

or take it to a local collection center FREE of charge! For a collection center near 

you call 1-800-CLEAN-UP, or for information on Anaheim's FREE residential 

services, call (714) 765-4154. * 

Experience the EriJita;~,,,.,. " 
: . -:.:.·,.;:·:·_ .. ;~: . .::.:.,_·:.r,,:,,,;j;.f'l.:!<~~-i-~:;.., 

the Oak Canyon .N~~~fjI -·· '··· 
.. :· .. :·:} .. ·:.:~/::Jt-~·1:{/f/{/i'.~/f·."-\;~ 

D on't throw away that egg carton 

or that paper cup ... it can be art! 

Learn many different ways to use 

recyclable trash to create beautiful art 

projects at the Oak Canyon Nature 

Center. 

The Oak Canyon Nature Center is 

a 58-acre natural park nestled in 

Anaheim Hills. It consists of three 

adjoining canyons, a year-round 

stream and four miles of hiking trails. 

Individuals and families are invited 

to see, hear and touch the natural 

environment. The center offers a wide 

variety of programs for all age groups 

throughout the year. The center is also · 

home to a variety of seasonal events 

such as the annual Environmental 

Faire hosted by the City of Anaheim. 

Bring the family to visit the Oak 

Canyon Nature Center! And while 

you're there, take a look at the three 

picnic benches located at the entrance. 

They are made out of recycled 

plastic and were donated 

by Recycle Anaheim. 

For location, 

park hours and 

program or event 

schedules, call 

(714) 998-8380. * 

• 

• 

• 
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~n~i-1.i"t"ter Campaig_n 
.u"ts Kids "to Draw 

Recycle Anaheim co-sponsored 

an anti-litter campaign in the 

Jeffrey-Lynne neighborhood with 

the Anaheim Police Department's 

D.A.R.E. program. Elementary 

school children were asked to 

illustrate through drawings how 

they were helping to keep their 

neighborhood litter free. 

The D.A.R.E. program was started 

in 1982 to help children learn ways 

to resist drugs. It 

has since expanded 

to teach gang and 

violence resistance, 

how to handle 

t s and peer 

sure how to 

d alternatives to 

drugs and violence 

and conflict resolu

tion as well as build 

self esteem. 

and includes 

VJSltS to 

junior and 

senior high 

schools. More 

than 5,000 

students are 

reached each 

year. Teachers 

and students can 

send D.A.R.E. questions 

to DARE@anaheim.net. t.e 

The program 

is taught in 43 

elementary 

schools citywide 

Jeffrey-Lynne Neighborhood Center's Ida Duran, Officer Jim 
Farley, Sgt. Kirt Robertson and Recycle Anaheim's Marcia Myers 
with anti-litter contest winners. The prizes - boom boxes, sports 
radios and a T.V. set were all made possible by generous donations 
from the following sponsors: Nobest, Inc., R.J Noble Co., Shield 
Security, Inc., Anaheim Disposal and Zumar Industries. 

lnciden"ts of Scavenging 
on "the Decrease 

The city's Anti-Scavenging 
Enforcement Program continues 

to address complaints from citizens 

•

ding individuals removing 
!ables from the green recycle 

container. As a result, scavenging 
incidents have decreased. 

The city asks for your continued 
assistance in reporting scavengers 
by calling the Code Enforcement 
Division at (714) 765-5158. You 
can also discourage scavenging by 
placing your green container out 
by 7:00 a.m. instead of the night 
before. t.e 

.. 
• Reuse ehvelcipes arid ft>lders 
• Donate used ~ga;i~~s .. 

journals and publications ·. 

• Sell or donate old furniture 

• Bring your lunch in a 
reusable container 

IN TM£ 
COMMUNITY: 
• Shop at thrift stores 

• Support local yard sales 

• Coordinate a community 
rummage sale 

. .......................................... . 

Service Costs 
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MOLI0AY COllf CTION 
Your regular pickup day for trash and recycling during the holidays will not change 
unless your collection day falls on one of on(y six holidays. 

MEMORIAL DAY: If your collection day fails on Monday, May 29, your trash. 
will be collected on Tuesday, May 30. If your collection day falls on any other 
day than Monday, your service will not be affected. 

INDEPENDENCE DAY: If your collection day falls on Tuesday, July 4, your trash 
will be collected on Wednesday, July 5. If your collection day falls on any other 
day than Tuesday, your service will not be affected. 

LABOR DAY: If your collection day falls on Monday, September 4, your trash 
will be collected on Tuesday, September 5. If your collection day falls on any 
other day than Monday, your service will not be affected. 

THANKSGMNG DAY: If your collection day falls on Thursday, November 23, 
your trash will be collected on Friday, November 24. If your collection day 
falls on Friday, November 24, your trash will be collected on Saturday. If your 
collection day falls on any other day than Thursday or Friday your service will 
not be affected. 

To help divert waste from the landfill, the city asks you to 
recycle your Christmas tree. just follow these three simple steps: 

0 REMOVE the TREE STAND (wood or metal), 

decorations and tinsel from your tree. 

TREES OVER SIX FEET TALL must be 

CUT IN HALF before they are placed 

out for collection. Also, please do not 

bag your tree. 

e ON YOUR COLLECTION DAY 

only, starting DECEMBER 27 

until JANUARY 7, place your 

tree at curbside with your 

containers. Trees will be 

picked up separately by a 

special collection truck. 

I I 

' 
. . 

. 

. 

was+e Wise 
-MolicAa~ 

~ree+i~gs 
Did you know that 2.65 billion 
Christmas cards sold each year 
in the U.S. could fill a .football 

field JO stories high? If we each sent 
one card less, we'd save 50,000 

cubic yards of paper. . Here are some 
good ideas to reduce ·the amount 

of waste from holiday cards. 

..,./t. Send electronic greetings .: 

to family and friends who 

are on-line. 

'1t Save yourself some time, 
money.and hard feelings 

between friends - . and 

reduce mail volume by 
upda~g and· p:lCing down 
your holiday mailing list. . 

. .· . . 

Be creative. Instead of · 

buying place~ts or 
table decorations,• make 

your own. Cut old cards 

into shapes and press 

between. two pieces of 

clear contact paper. · 

752:· Make gift tags from last 
years holiday cards, or 

use them ·as. name tags 

for arranged seating at 

. formal dinners. 
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Save this list of accepted recyclables (green can) and 
non-recyclables (black can) as a guide for separating your trash. 

• Animal waste. 
• Bathroom waste 
• Carbon paper 

•
arpet 
ar parts 

• Cat litter 

• Aerosol cans 
(completely empty) 

• Aluminum cans 
(do not crush) 

• Aluminum foil 
• Beverage cans 

•
otdecaps 
rochures 

• Cardboard 

Non-recyclable ••• 
• Cigarette butts 
• Dire/ cement/ rock 

(do nor fill more than 1/3 
of container) 

• Disposable diapers · 
• Drinking glasses 
• Electronics 
• Flooring 
• Food waste 
• Freezer/refrigerator 

food boxes 
• Furniture 
• Glass and ceramic 

places/cups 
• Liquid waste 
• Light bulbs 

• Mirrors 
• Needles (sealed in 

chick plastic container) 

• Old cloches/shoes 
• Plastic toys 
• Rags/sponges 
• Tires 
• Toothpaste 

tubes/pumps 
• Soiled paper places 
• Waxed paper 
• Window glass 
• Yard waste 

(can be composted) 

Recyclable ... 
• Cereal boxes 

(remove inner lining) 

• · Computer paper 
• Drink boxes 
• Egg cartons 

(cardboard and foam) 

• Foam cups/plates 
(unsoiled) 

• Food cans 
• Frozen food boxes 

(no wax coating) 

• Glass bottles/jars 
• Juice cartons 
• Junk mail/coupons 
• Laundry bottles 
• Ledger paper 
• Magazines 
• · Metal coat hangers 

• Milk type cartons 
• Newspapers 
• Paint cans (only empty, 

dry cans with lids off) 

• Paper/paper tubes 
• Phone books 
• Pizza boxes 
• Plastics ( # 1- 6) 
• Plastic bottles 

(small mouthed) 

• Plastic containers 
• Plastic cups/places 
• Plastic utensils 
• Plastic milk jugs 
• Tin cans 
• Used envelopes 

(includes plastic windows) 

• Wrapping paper 

Questions or comments? Call the Customer Service Department at (714) 238-2444 

CVT Public 
Recycling Center 

Located at the comer of 
Blue Gum & La Palma 

TOP PRICES PAID. 
Open Mon. - Fri., 7 a.m. to 5 p.m., 

Sat. 8 a.m. to 5 p.m. and 
Sun. 11 a.m. to 4 p.m. 

No hazardous materials accepted. 

(714) 238"3301 
1071 N. Blue Gum St., A1~aheim, CA 92f:'. · · 

Household 
Hazardous Wastre: 

(Dispose of properly at an 
Orange County Collection Center) 

HOTLINE 
(714) 834-6752 

• Oil / latex paint and 
paint products 

• Automotive products 
(batteries, motor oil, 
antifreeze, etc.) 

• Auto / furniture polish 

• Household cleaners 

• Wood preservatives 

• Pesticides and herbicides 

• Hobby and pool supplies 

• Empty compressed 
gas cylinders 

• Unused road flares 

• Smoke detectors 

• Household batteries 

• Fluorescent light ballasts 
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TRR/ll1,RLL 
fr Trnil Users Bringing it Together 

finally! ... an organization that brings 

together all trail usrr groups - hikers, 

runner<,, equestrians and mountain 

L·~·di<.t5 to e5tahlish and maintain trails in 

Orange County and improve the 

en n ron men t. 

\II rt f,1/.·,·. ,, f•,·111•/1· ll'f,,,, ,ni·.' 

For information on membership, 

upi.:oming en·nts, or to answer any ques

tions, please call us at (714) 834-3136. 

DYes! ·-
I , want to make a commitment to help 
TRAILS4ALL keep our parks open,' maintain 
our trials and clean up the environment. 
Enclosed is my tax-deductible donation ... 

I 111lh i<l11al ,\ l,·111h1·1·,hip•, 
0 Aclive .... : ......... , ......... $ 16 
0 Family ........................ $ 26 
0 Supporter .................... $ 50 
0 Trail _Builder .......... , ....... $ 100 
0 Benefactor .................... $ 250 
0 Other .......................... $ __ 

C ·111h / C lrg:mi1.:1lion: 

0 Basic .................. · ...... $ 50 
0 Supporting ....... · ............ $ 100 

:\ l1•rd1anl ilh-1:1.il~r: 
0 Basic .... : ..................... $ 100 
0 Supporting ............. ; ....... $ 250 

0 / am interested in volunteering to help Trails4~II! 

U Trail Projects 
D Clean-Ups 
U Olher 

Name: 
0

Address: . 

City/Zip: 

Organization: 

I -
Phone: - -. - - . 

Work: 

Fax: .. 

· E-Mail: 

U Fundraising 
D In Kind Services 

·---· ....... - -----~ -- __ ..._ __ ·-··-·-----·-· 

Please mail with check to: 

\ I rails-' \II 
l'.O. Box -'0-'X • Sanl.1 \na. L\ 92702--'0-'8 

All D0natio11s are Tax Deductible! 

I
' Trails4AU is a qnali~ied charitahlc organization under IRC 

1 
50 I (c)(3). All donations are deductihle as provided hy law. 

I Fed ID# 33-0719807 

'-

-, 

• 

300 North Flower 
Rox 4048 

/ 

Santa Ana, CA Yr:'02-4048 

(714) 834-3136 
f..ix (714) lU4-7657 

E-Mail: info<'!rtrails4all.org 
\Ve/, Site: w\\w.trails4all.org 
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TRR/Lli,RLL 
An Organization fur[veryone 

. . -
Trails4AII has helped organize hi.mdre<;ls · 

of trail projects, helped clean up our creeks 

and i.\'atersheds, provided vital funds for new 
trail qmstruction, and sponsored trail con
struction seminars. From urban trails to· 

remote locations in the Cleveland National 

Forest, Trails4AII has coordinated thous~nds 

9f volunteers. who have donated tens of thou
sands 'of hours of time to keep our trails 
open. 

TRRILJi,~LL 
At the forefront 

. . 

' \ 

Trails4All is at the ·1orefront in helping 
repair trails, improving the environment and 
encouraging a spirit of cooperation among . 
all trail users thr.oughout Orange County. 

. ' . . / 
Trails4All · has uQdertaken ambitious 

projects to improve our environment and 
keep trails open. 

· • Cleaned Up Traouco Canyon, removing 

more than 118,000 pounds of trash,· 

recyclables and debris with the help· of 

over 400 volunteers. 

fll Organizes and Hosts the Annual 

"(Non)-Coastal and Watershed Cleanup 

Day" held at 6 Regional ~nd Wilderness 
. I 

Park locations resulting in the reJT1oval .of 

tons of trash and recyclables from our 

cree-d streams.· ~ 

• Helped reopen County Par~s closed as a 

_resul.t of winter storm damage (including 
recent II El Nino II storms).' Trails4All was 

instrumental in getting the volunteers out 
to repair the damag~ and get· you back 

onto_ the trails. 

TRR/Lli,RLL · 
filling the Gap 

Each year, our parks see mote\visitors anci 
~ 

our _trails get more use. Yet ·since 1992, the 

··budget for the Orange County Park System 

has been reduced by over $50 Million, and is 

.. diminis~hing. at $10 .Million annually. In 
response, Trails4All is· expanding its efforts 

to reach more locations, more parks and · 
I 

more traifs. If you are using trails in Orange 

County, chances are, you are directly benefit

ing from Trails4All's efforts. Your . help is 

vital to these efforts. Think about what it 

would be like if you couldn't ·use your 

favorite trail because no one maintained it. 

Whethe_r yo~ hike,:·trail r:UR~ mW11tatfil'"bike 

\ 

> !.;,,1 
::J I 
0) .!' .... 

.or ride horseback, Trails4AH's elfqn~ directly ::i ~-: 

benefit you by keeping ~iu:~tra'Th' optl artd 
1 

° ..... r. 
our' parks clean. C"' l· 

• fi) 
f~. 
CP 
0 
en 

TRRILl1,RLL 
A Chance for You to Give 

· Something B~c~ 
Your support of Trails4AII ha~ a dirn r 

benefit for ~ur tr.ii ls .rnd p.Hks. In l 99S, t >\ n 
87% of Trails4All's rt'SOlll"('t'S go dirl',:th 111 

providing services to impro\'e our rr.1ils ,lllll 
parks. Less than 13% was used for tundrai~
ing and administrative expenses. Yt'r, 

Trails4AII can only survi\'
0

e if you support ire; 

mission. :Your membership is the must effe('

tive way,to keep Trails4AII working for you. 

In additi.on to knowing t'hat you are helping 

our parks, as a member you will be kepr 

informed about upcoming trail projects anJ 

events. 
1

Pleas-e return your tax-deduccihk 
contribution with the artal'.hed application. 

Thank you in advance for "sh,1ri11g the 
responsibility!" 

Printing Complimmts of 
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Para recibir informacion sobre 
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Department of Public Works 
Street and Sanitation Division 

400 E. Vermont Avenue 
Anaheim, CA 92805 

(714) 765-6860 

Storm Drain and Sewer Maintenance 
Swimming Pool and Spa Area 

Water containing chlorine is harmful to aquatic life. Whenever possible, drain pool and 
spa water into the sewer system. There are established guidelines on the amount of 

. residual chlorine, acceptable ph range, coloration, filter media and acid cleaning wastes 
when draining· into the storm drain system, and some areas may require a permit. Check 
with your city or call the county at (714) 567-6363 for a copy of the guidelines. 

*O.C. Household Hazardous Waste Information (714) 834-6752 or 
www.oc.ca.gov/lWMD 

: .... :, Main I Street and Sidewalk Storm Drain I Street swz~ and Parking I Solid Waste and I Useful I 
Maintenance and Sewer _ Con 1ntations ·. . · . .· DISf)Osal Links 

• 

• 
7/19/00 2:51 PM 
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Department of Public Works 
Street and Sanitation Division 

·- 400 E~ Vermont Avenue 
Anaheim, CA 92805 

(714) 765-6860 

Storm Drain and Sewer Maintenance 

Sandbag Information 

Storm Water & Urban Runoff Pollution 

Swimming Pool and Spa Area 

It is our goal to maintain the City's network of 503 miles of sanitary sewer lines and 67 
miles of storm drain lines in a clean and safe condition. To achieve this, the City's storm 
and sewer lines, pump stations, drain easements and other related facilities are cleaned 
and inspected for good operating and environmental condition. For more information, 
call (714) 765-6935 or e-mail us at CALLAN@anaheim.net. <> 

Transfer interrupted! 

7/19/00 2:32 PM 
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Department of Public Works 
Street and Sanitation Division 

400 E. Vermont Avenue 
Anaheim, CA 92805 

(714) 765-6860 

Storm Drain and Sewer Maintenance 

Sandbag Information 

During inclement weather, the Streets & Sanitation Division will provide sandbags to 
residents for their use. The City provides a maximum of 10 bags for each single-family 
dwelling and 25 for multi-family or commercial complexes, _They are available at two 
locations: · 

Streets and Sanitation Yard 
400 E. Vermont Avenue 

Monday - Thursday and every other Friday, 7 AM - 5 PM 
Hours may be extended during severe weather conditions. 

Call (714) 765-6860 for more information. 

Anaheim City Hall 
Engineering Public Counter, Second Floor 

200 S. Anaheim Blvd. 
Monday- Friday, 8 AM -5 PM 

(714) 765-5176 

Proof of Anaheim residency or business ownership must be provided when picking up 
sandbags. Please note that only the bags are provided; fill materials are the 
responsibility of the recipient. If sand is not available, substitute dirt from your planters. 
Sandbags can also be purchased from major hardware stores and home centers. 

Sandbags may be available at the Orange County Public 
Facilities and Resources yard at 10852 Douglass Road (714) 
567-6300. 

Sandbagging Information: 

Fill the bag about '% full. Use soil from your planter areas. 
Then after the· storms, the soil can be returned to the planter 
and you will not have excess soil to discard. 

. . . ·· ,; . ,_-:'A.;?~~~ 
·~~ 

Sandbags will rot in the sun. Placing them out too early in the 
storm season may cause more problems if the bags are rotting. Check the bags for rips 
or weak spots/seams. 

Keep plastic sheeting available in case of an emergency. 

Clean out your drains, roof gutters, down spouts, and any other water path that may be 
impeded. Check these frequently as debris will collect after each rain. 

1.1 Main ! Street and Sidewalk I Storm Drain Street si3mund Parking I_ Solid Waste and I Useful .• ·., · - ! Maintenance 
I 

and Sewer Con 11c lions l Disposal ~ 

• 

• 

• 
7/19/00 2:51 PM 
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Department of Public Works 
Street and Sanitation Division 

400 E. Vermont Avenue 
Anaheim, CA 92805 

(714) 765-6860 

SOLID WASTE COLLECTION & DISPOSAL 

Orange County Storm Water & Urban Runoff Prevention Program 

STORM WATER & .URBAN RUNOFF POLLUTION (SWURP) 
AND WHAT YOU CAN DO TO STOP IT 

• Before you pour anything into the gutter or down the drain, stop and think! Storm 
Drains go directly into channels and creeks ... and through wetlands and bays to the 

• ocean. 

• DID YOU KNOW ••• Anything we use in our home, car and business like motor oil, 
paint, pesticides, fertilizers and cleaners can wind up in the street. 

• 
A little water from rain or a garden hose can carry automotive and household 

• materials through the storm drain causing the pollution of bays, wetlands and the 
ocean. Storm drains are there to drain water off the street-not for disposal of 

• hazardous materials. 

• WHERE DOES IT GO?These pollutants flow together on a journey from the storm 
• drain to the flood control channel where it can eventually empty into the ocean. This 

type of pollution is called Storm Water & Urban Runoff (SWURP) and is a serious 
• threat to the beaches and ocean of Southern California. 

WHAT IS STORM WATER & URBAN RUNOFF POLLUTION (SWURP)? Storm 
• water runoff refers to seasonal rainfall flows. It is very noticeable during a heavy rain 

storm when large volumes of water drain off paved areas. Urban runoff can happen 
anytime of the year when excessive water use from irrigation, car washing and other 
sources carries litter, lawn clippings and other urban pollutants into storm drains. Even 
an automobile leaking motor oil 20 miles inland can still pollute the ocean. 

HOW IS IT DIFFERENT FROM OTHER FORMS OF WATER POLLUTION? SWURP 
can include anything that washes into the storm drain from the community, Unlike water 
pollution linked to factories or sewage treatment plants, SWURP can come from city 
streets, neighborhoods, farms, construction sites and parking lots. 

STORM WATER & URBAN RUNOFF POLLUTION COMES FROM: Automotive leaks 
and spills. Disposal of used oil and other engine fluids down the storm drain. Metals in 
vehicle exhaust, paint, rust, metal plating and tires. Pesticides, herbicides and fertilizers 
from lawns, gardens and farms. Improper disposal of cleaners, paint and paint 
removers. Soil erosion and dust debris from landscape and construction activities. Litter, 
lawn clippings, animal waste and other organic matter. Oil stains on parking lots and 
paved surfaces . 

STORM WATER & URBAN RUNOFF POLLUTION AND THE OCEAN SWURP may 
have a serious impact on water quality in Orange County. Pollutants from the storm 
drain system can harm marine life as well as coastal and wetland habitats. It can also 

7/19/00 2:30 PM 
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degrade recreation areas such as beaches. harbors and bays. 

THE OCEAN IS CLOSER THAN YOU THINK. 
THERE ARE WA VS TO REDUCE STORM WATER & URBAN RUNOFF 

POLLUTION (SWURP) 

HOME MAINTENANCE 

• Buy household products such as cleaners and furniture polish labeled "non toxic". 
Use small quantities and purchase only the amount you need. 

• Properly use and store all toxic products, including cleaners, solvents and paints. 
Use up paint cleaners and other products or share leftovers with a neighbor. 

• Take household hazardous materials and containers to a hazardous material 
. collectlon center. - - .... -- -

• Use kitty litter or other absorbent materials to clean spills. Depending on the 
substance, dispose absorbents in the trash can or at a hazardous materials 
collection center. 

• Rinse water based paint brushes in the sink. Filter and reuse paint thinner or 
brush cleaners. Dispose of used thinner, oil and latex paint at a hazardous 
materials collection center. 

• Recycle reusable materials. Throw litter into trash cans and keep cans tightly 
covered to prevent foraging by animals. 

• Control erosion at construction and landscape sites to prevent dirt and debris 
from entering storm drains. 

LAWN AND GARDEN 

• Use pesticides, herbicides and fertilizers in accordance with label instructions. Do 
not apply before rain and dispose leftovers at a hazardous materials collection 
center. 

• Use a broom rather than a hose to clean up garden clippings. Put leaves and 
clippings in a trash can or a compost pile. 

• Divert rain spouts and garden hoses from paved surfaces onto grass to allow 
water to filter through the soil. Water only your lawn and garden. Caution! Do not 
use this suggested action in areas with steep slopes or landslide potential. 

• Pick up animal waste and dispose in the trash can. 

AUTOMOTIVE 

• Take used motor oil and antifreeze to gas stations that accept recyclable 
automotive fluids, or to a hazardous materials collection center . 

• · Have your car maintained regularly to prevent oil, antifreeze and other fluid leaks. 
• Reduce automotive emissions through routine auto maintenance, ride sharing 

and public transportation. 
• Conserve water when washing your car and use biodegradable soap. Clean 

engines at a "Do It Yourself Car Wash" where the drainage is not connected to 
··the storm drain . 

• You can control SWURP by supporting city and county activities to keep your 
streets clean. You can help by participating in recycling, beach clean-ups, and 
the proper disposal of hazardous materials. , 

• Since many businesses and residents are unaware of the storm water & urban 
runoff problem, encourage neighbors and co-workers to be careful in not polluting 
the storm drain system. 

• Together, you, your neighbors and city can make a difference in keeping the 
ocean and beaches clean for ourselves and wildlife. Contact the Storm Water 
Participant in your area to share ideas or ask questions on keeping storm drains 
clean. 

DID YOU KNOW THAT DUMPING ONE QUART OF MOTOR OIL DOWN A STORM 
DRAIN CONTAMINATES 250,000 GALLONS OF WATER? 

Storm Water Quality Management Programs have been developed by the Orange 
County Environmental Management Agency, local cities, and other agencies which 
participate in the National Pollutant Discharge Elimination System (NPDES). Their 

• 

• 
7/19/00 2:30 PM 
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responsibilities involve encouraging the public to help protect water quality, monitoring 
runoff in the storm drain system, managing the NPDES permit process for 
municipalities, investigating illegal disposal and maintaining storm drains. 

IMPORTANT PHONE NOM-BERS AND LINKS 
Orange County Hazardous Materials Hotline (714) 834-6752 

Severe Emergencies Only 911 

For information on service stations that accept used motor oil. 
California Integrate~ Waste Management Board (800) 253-2687 

For information on agricultural chemicals, pesticides and possible alternatives 
O.C. Agriculture Commissioner (714) 447-7100 

Information for industries regarding Hazardous Waste And Underground Storage Tank 
Requirements: 
O.C. Health Care Agency / Environmental Health Division / Hazardous Materials 
Management Section (714) 667-3700 orwww.oc.ca.gov/lWMD 

For a list of other particip~nts in the Orange County Storm Water Program, 
click here. 

·.rMain I Street and Sidewalk 
• 1 Maintenance · 

7/19/00 2:30 PM 
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· Do You Know Where 
The Water In Your 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF COSTA MESA 
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The Costa Mesa Community Report is the official newsletter of the City of Costa Mesa. It is intended to aid in informing residents 
of programs, services and activities available to them. Editorial guidelines have been adopted regulating contents to ensure that 
the newsletter remains accurate and unbiased. 

Annual FREE Large Item 
Collection Program 

Single and small multi-family dwellings using 
curbside trash collection (not dumpsters) may 
participate in the Annual Large Item Collection 
Program. The program runs for ten weeks, 

. beginning the week of June 19 and ending 
-August 25. Residents have the opportunity to 
--.dispose of items too large or bulky for their 

Large Item Collection Program 
"Multi-Family Residences" 

Residents living in apartment, condominium, 
duplex, and other multi-family complexes that 
utilize dumpster trash service will be able to 
participate in a large-item pick-up program 
offered in June. The City is offering this 
program for a limited time free of charge to 
residents. Your waste hauler will collect large 
items such as water heaters, washers, dryers, 
refrigerators, and furniture. 

. :: = trash containers. Water heaters, washers, 

Additional information is available on the City 
of Costa Mesa's cable channel 7 4, the City's 
web page, from your waste hauler, or by calling 
the City at (714) 754-5024. 

-.~:; idryers, refrigerators, carpeting and furniture will 
·--,be collected, recycled and/or disposed of, at no 
.··· ;additional cost to the resident. · 

\Vatch for.your bright yellow door hanger! A 
notice will be hung at the door of your 

. _. residence two weeks in advance of the 
·· ~collection date for your neighborhood. 

·· In· addition, residents are entitled to a one-time 
call in during the year for a large item pick up. 
To schedule your one-time pick up, call (949) 
646-4617. 

Fact/et: Last year approximately 918,000 pounds of 
large items were collected. Appliances accounted 
for 172,800 pounds or 19% of the total. 

Update: 
Downtown Recreation Facility 
Construction is in progress on the new Downtown 
Recreation Facility located in Lions Park. The facility 
will house a new gymnasium, meeting rooms and a 
25-meter swimming pool. Pictures of the finished 
facility are posted at the construction site and can 
be viewed on the City's web page. 
(www.cityofcostamesa.com) 

Construction is expected to be complete by March 
2001. The existing Downtown Community Center 
will remain open during the construction. 

., 
' i 
\ 

I 

' 1 
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Attention First Time Ffomebuyers! 
You may qualify for down payment assistance of up to $35,000 or 15% of the purchase price, whichever 
is less, for the purchase of a home in the City of Costa Mesa. You must meet the following program 
requirements: 

1. You have not had ownership interest in residential real estate within the last three (3) years, unless 
you are a 'displaced home maker.' (Please contact Agency for additional information on displaced 
home maker.) 

2. Your total gross household income is less-than 120% of the -
Area Median Income for the County of Orange: 

Household Size 
1 
2 
3 
4 
5 
6 

*Maximum Income 
$58,450 
$66,800 
$75,150 
$83,500 
$90,200 
$96,900 

3. You have enough funds in savings to contribute 5% of 
the purchase price as your portion of the down payment 
plus cover closing costs for the purchase of a home. 

4. You plan on purchasing a home in the City of Costa Mesa not to exceed *$252, 700 in price. 

To request an application, please call the City's Housing hotline at (714) 754-4892 and leave your name, 
address and telephone number. Applications will be processed on a first-come/first-served basis and are 
subject to funding availability. 

*Housing purchase price and income limit guidelines are subject to change. 

Residential Pick-up of Used Oil 
The City of Costa Mesa and the Costa Mesa 
Sanitary District offer a "free" service for the pick 
up of used motor oil and oil filters from city 
residents. The used motor oil will be recycled 
into replacement fuel and/or re-refined motor oil. 
The used oil filters will be recycled into new 
metal products. This program is funded by a 
grant from the California Integrated Waste 
Management Board. 

Residents can call 1-800-576-0041 
to schedule the home 
pick-up. If you prefer 
to take your used 
motor oil and filters 
to a certified collection 
center in Costa Mesa, 
call the Used Oil 
Recycling Hotline 
at (714) 754-4861 
for locations. 

Telephone Book Recycling 
New Pacific Bell yellow page directories are arriving 
between May 30 and June 7. Recycle your 
outdated books by dropping them off at one of our 
collection bins located in front of City Hall or at the 
Orange Coast College Recycling Center located on 
Adams between Harbor and Fairview. For more 
information, please call the Recycling Hotline (714) 
754-5600 
Fact/et: In 1999, Costa Mesa residents recycled 23,500 
telephone directories. 

Recycling Hotline 
Recorded information about current recycling 
programs in Costa Mesa is available 24 hours a 
day by calling (714) 754-5600. Recycling 
information is also available on the City's website: 
www.cityofcostamesa.com 

., 
! 
i 
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Christmas Tree Recycling 
Once again the City of Costa Mesa and the 
Costa Mesa Sanitary District will be providing 
the annual Christmas Tree Recycling Program. 
Residents are asked to remove the stands and all 
decorations from their trees and place them at 
the curb on their regular trash collection day. 

Costa Mesa Disposal will be sending a special 
truck to pick up the trees from December 28 
through January 8, 1999. The recycled trees 
are used for weed abatement and erosion 
control. 

Residents and businesses who use a 
dumpster are advised to contact their 
own hauler (phone number is on you 
bin) and inquire about tree 
recycling at their location. 

Factlet: 10,002 trees weighing 
130 tons were collected and 
recycled in 1997. 

Recycling Made Easy! 
Did you know that the trash collected each week 
from your household is sorted and separated for the 
recyclables? All of the recyclables and trash are 
delivered to a large plant in Stanton that uses 
mechanical and manual sorting techniques. The 
recyclables are separated, baled, and shipped to 
manufacturers throughout the world. About 35% of 
the trash arriving at the plant is able to be be 
recycled. The leftover debris is landfilled within 
Orange County. For more information, call (714) 
754-5307. 

ABOP? That's trash tech ~ 
For antifreeze, auto fJ· 
Batteries? used oil, and 1Jfj 
Latex·pamt!·Can't make · 
it to one of the four County 
hazardous waste 
collection centers 
(714) 834-6752, then let us pick it up at your house 
for you! The Costa Mesa Sanitary District is funding 
a one year program to collect recyclable household 
hazardous waste. To schedule a FREE pickup at 
your home, call 800-HHW-PKUP. Residents who 
use dumpsters are not eligible for this program . 

WiNTER ScltEdulE 1999 • f 
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Annual Large Item Collection Program \• 

Telephone Book Recycling 

Single and small multi-family dwellings that use curbside trash collection 
(not dumpsters) may participate in the Annual Large Item Collection 
Program. The program runs for ten weeks, beginning late June and ending 
in August. Residents have the opportunity to dispose of items that are too 
-large or bulky for their n:ash_ ~ontainers. Water heaters, washers, dryers, 
refrigerators, carpeting, and furniture will be collected, recycled and/or 
disposed, at no additional cost to the resident. 

A notice will be hung on each resident's door two weeks in advance of 
the collection date for their neighborhood. Watch for your bright 
yellow door banger! In addition, residents are entitled to a one-time 
call-in during the year for a large item pick up. 

For additional information, call (949) 646-4617 or (714) 754-5307. 

Fact/et: Last_y~ 
of /ar,g~:l(em 

New Pacific Bell yellow page directories are 
arriving! Recycle your outdated books by dropping 
them off at one of our collection bins located ill 
front of City Hall or at the Orange Coast College 
Recycling Center located on Adams between 
Harbor and Fairview. For more information, please 
call the Recycling Hotline, (714) 754-5600. 

:: :1;,,-;!.?Jii--·- -

Residential 
Pick-up 

Recycling Hotline 
Recorded information about current 
recycling programs in Costa Mesa is<nt 
available 24 hours a day by calli1f 
(714) 754-5600. Recycling 
information is also available 

of Used Oil 
The City of Costa 
Mesa and the Costa 
Mesa Sanitary District --._ .... .-__ _ 

offer a "free" service for 
the pick up of used motor 
oil and oil filters from City 
residents. The used motor oil will be recycled into 
replacement fuel and/or re-refined motor oil. The 
used oil filters will be recycled into new metal 
products. This program is being funded by a grant 
from the California Integrated Waste Management 
Board. Residents can call 1-800-576-0041 to 
schedule the home pick-up. If you prefer to take 
your used motor oil and filters to a certified 

• 

on the City's website: ...• 
www.cityofcostamesa.ccnn. 

collection center in Costa Mesa, call the City's Used. 
Oil Recycling Hotline, (714) 754-4861 for locations. 

6 • SuMMER ScltEdule 1999 
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Westside Spe~ific Plan Update 
r.stside Specific Plan is a long-range strategic plan 
:o improve and enhance the southwest portion of the 
::ommunity. The study area is bounded on the north by 
=airview Park, on the east by Harbor and Newport 
3oulevards, and on the west by the Santa Ana River. 
"1ajor issues to be addressed by the plan include 
·evitalization of the West 19th Street commercial district 
:md resolution of land use conflicts within the southwest 
ndustrial area. 

fhe plan has been developed over the past year with input from members of the community through a 
;;eries of public workshops and neighborhood meetings. The draft plan will be completed in December 
1999 and ready for public hearings in early 2000. Please call the Planning Division at (714) 754-5245 if 
fOU would like additional information or if you would like to be placed on the mailing list for the upcoming 
:,ublic hearings. 

Holiday Tree Recycling 
The City of Costa Mesa and the Costa Mesa 
Sanitary District will be providing the annual 
Holiday Tree Recycling Program. Residents 
are asked to remove the stands and all 
decorations from their trees 
and place them at the curb on 
th.. gular trash collection 
d sta Mesa Disposal will 
be sending a special truck to 
pick up the trees from 
December 27, 1999, through 
January 9, 2000. The recycled 
trees are used for weed 
abatement and erosion 
control. 

Residents and businesses 
who use a dumpster for their 
normal trash collection 
service are advised to 
contact their own hauler 
(phone number is on the bin) 
and inquire about tree 

· recycling at their location. 

• 
These curb markers have been installed 

throughout the City in an effort to 
discourage people from dumping and 

washing contaminants down the storm 
drain inlets, which drain to the ocean. 

Catch Basin Stenciling 
In August, 1999, a two-man volunteer team from 
the Orange County Conservation Corp applied curb 
markers at each of the City's storm drain inlets. In 
an effort to preserve and protect the quality of our 
oceans and waterways, the inlets are being marked 
to discourage people from dumping and washing 
used motor oil and other contaminants down the 
storm drain inlet. 

The curb markers are a 3-3/4 x 8 inch rectangle 
plastic tile with a clear protective urethane coating. 
The curb markers are permanently affixed to the 
concrete surface near the storm drain inlet. The 
curb markers are impact and theft resistant and will 
remain legible for up to ten years. The message on 
the curb marker reads "No Dumping, Drains to 
Ocean" in blue and green letters with a picture of a 
dolphin. 

Used oil recycling grant funds from the California 
Integrated Waste Management Board were used to 
purchase and install the curb markers. 

DRAINS TO OCEAN 
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Scavenging is Illegal 
Anyone going through your trash is a scavenger 
and is illegally stealing your recyclables. 
Scavenging is also a front for other crimes such as 
obtaining blank checks or discarded credit card . ,, 
receipts. Please report scavenging activity to the:?: . 
District at 714/754-5307. ~i 0 ·:.'t{t1::1{{f., 

:.~~f; 

Holiday Sche~ule For 1111 .. 
Trash Colle·ctaon -· - -
Memorial Day, Monday, May 29 --
All week, trash collection will be one day late 

Large Item Call-In 
Our summertime Large Item Collection Program 
helps residents dispose of unwanted furniture and 
appliances. Watch for yourbright yellow door 
hanger about two weeks before your 
neighborhood collection date between June and 
August. · 

In additionJotheso.~mer program, residents may 
call 949/646-4617alld arrange a FREE special 
largeitempickupfcme time during the calendar 
year.·· 

Do Y~u .Have Any Of 

Sharps Program 
A FREEhome generated sharps 
(syringes/needles) recycling program • 
is available to Costa Mesa and 
Santa Ana Heights residents. Three 
local pharmacies, RiteAid at 3029 
HarbotBlvd., Steven's Pharmacy at 

. Ramsey Rexall at 2246 Newport ~ 
1525'Mess Verde Dr. East, and ~ ~ 

·. Blvcfi11-•Costa·Mesa are participatin~ 
,: in tlil~:,.iniqu,iprogram. 

., :. ~~d~~; who use needles at home are invited to 
visif the pharmacies and pick up a FREE quart
sized ci>rrtainer.The containers hold 
approxirnately 100 used syringes. Residents may 
return filled containers to the pharmacies for 
collection, and will receive a new one in 
exchange. For more information, please call (714) 
754-5307. . 

. . . .. 

Watch Your \Vaigl1f .,· 
Containers weighin·g·~~~;~S'()fpounds can 
e~sily injure .the waste C2I~~~-~~~ 
D1stnct requires that the:combirjedi~gffl~e 
container a~d contents m~y{fiot~"' 
in~~~~- c~~~~~:~t~l~~~!::.s • 
Plastic and paper grocefybags,atenc>f 
acceptable containers. A maximuin'of 20Q; 
pounds per household can be collected , • 
week. . The$eltems At Your Ho4se? 

Used di/, '&Jttr,ries, Cleaning Products 
PesticideS;>Paint, Pool Chemicals ... ··•·· . 

=C~'rti';:7':f jl\ ...... ;=~"f; .. ,c,;~;)}.l;/;)Jt~{ 
Mostho·rne/carand yard care ptoducis·cannottietttirowrnnto]he trash.'. The Orange untY:' ·.• ehold 

~:!;?4~=~1\1'EtK~S~t!~ 
Can't make it to the one otthJ·t6ur County hazardous waste collection centers, then let us pick it up at your 
house for you! To schedule a.FREE pickup at your home, call 800-HHW-PKUP. This program is partially 
funded by the State of California, Integrated Waste Management Department. 

Recycling Hotline 
Recorded information about current recycling programs in Costa Mesa is available 24 hours a day by call 
(714) 754-5600. Recycling information is also available on the City's website www.cityofcostamesa.com 
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• 

Honey, before 
you go shopping, 
please check the 
Stop & Swap for: 

V Latex Paint 
V Bug Spray 
v" Fhlorine 
V Cleaning products 

Thanks~ 

• 

County of Orange Stop and Swaps are funded by a Grant 
from the California Integrated Waste Management Board. 

rtJ Printed on recycled paper. 

• 

Integrated Ate 
Management Department 

Before you shop ... 

D I rop. 
and 

Household Hazardous Waste Collection1Proaram 
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·1RANSPORTATION rt> HANt>LING 

• A max)mum of 15 gallons or 125 pounds 
may be transported per vehicle, per 
trip (Department of Transportation 
regulation). 

• Materials should be in origiml con
tainers (except motor oil, fuels and 
antifreeze). 

· Containers forger than 5 gallons in 
size will not be accepted. 

· All containers must have lids, be 
sturdy, non-leaking, and protected 
from breakage. 

· Do not combine types of waste. 

• Do not tnix oil-base paint with latex 
• I , 

pa,nt. • . 
i 
I 

· Dry out empty paint cans and discard 
in regu)ar trash. 

· If you Lish to have a container re
turned (i,e. oil containers and boxes/ 
crates U$ed to transport materials), 
please notify the attendant in ~d
vance. Some containers may not be 
returm114 

VISIT THE 
STOP & SWAPI 

A unique and FREE program that allows 
you to drop off household, yard, and car 
care products you no longer nee~ and 
pick up others you can use. 

Currently available at the Anaheim, 
Huntington Beach and Irvine locations 
only. (Tuesday through Saturday, 9 a.m. 
to 1 p.m.) 

FOR MORE INFORMATION ABOUT 
THE HOUSEHOLD HAZARDOUS 

WASTE COLLECTION PROGRAM AND 
THE STOP cl SWAP CALL: 

(114) BM-6752 

Or see a1r website: www.oc.ca.gov/lwmd 

~ Orange County Recyclesl 

Printed on r.d paper. 

• 

Integrated Waste 
AA11_,_.._n+ Department 

. '"-~·-·· 
I , I, 

DISPOSAL OF 
HOUSEHOLD 

HAZARDOUS WASTE 

Household Hazardo-.Vaste 
Collection Prog~ 
I 
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HOUSEHOLD HAZARDOUS WASTE 

The County of Orange has four 
Household Hazardous Waste Collection Centers available FREE 

to Orange County citizens. (Proof of residency may be required.) 

COLLECTION CENTER LOCATIONS ! .. ~· ~,,,,.,,,,,, 
ANAHEIM 

REGIONAL 
COLLECTION CENTER 

1071 N. BLUE GUM STREET 
Located between the 91 & 57 Fwys 

at the corner of La Palma Avenue 
and Blue Gum Street in Anaheim 

*Visit the Stop & Swap to obtain partially used 
household products at no charge. 

HUNTINGTON BEACH 
. REGIONAL 

COLLECTION CENTER 

.. 17121 NICHOLS STREET 
Next to Rainbow Recycling and Disposal. 

Major cross streets are Beach Blvd. 

and Warner Ave. in Huntington Beach. 

IRVINE 
REGIONAL 

COLLECTION CENTER 

6411 OAK CANYON 
Next to City of Irvine Corporate Yard. 

From the (5) freeway take the Sand Canyon 
exit, go Southwest to Oak Canyon and turn right. 

*Visit the Stop & Swap to obtain partially used 
household products at no charge. 

SAN JUAN CAPISTRANO 
REGIONAL 

COLLECTION CENTER 

PRIMA DESHECHA LANDFILL 
From the (5) freeway take Ortega Hwy. (74), 

east to La Pata Avenue, turn right and 

follow road to Landfill entrance. 

COLLECTION CENTER HOURS OF OPERATION: 

Tuesday through Saturday 
9:00 a.m. to 1 :00 p.m. 

Collection Centers are Closed: 

Rainy Days; Christmas, Independence, 
New Years and Thanksgiving DaysD 

Hazardous waste is not accepted from businesses, schools, 
government agencies, churches, non-profit organizations . ... 

~ .t Printed on recycled paper 
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Attention All Residents 
of Costa Mesa 

and Sanitary District Customers! 
FREE Home Pick-Up Program For Used Oil 

and Other Household Hazardous Waste! 

How Does It-Work?: 
1.) Resident Calls the HHW Hotline (800)-HHW-PKUP 

to Request a Collection: When a Resident calls our 
Household Hazardous Waste (HHW) Hotline at 1-800-449-
7587 we ask for the caller's address, age and the type and 
amount of material available for collection. 

2.) A Collection Date is Scheduled 
by Phone, and an HHW Kit is 
Shipped via UPS to the Home: 
A pickup date is scheduled over the phone 
based on the next available collection day. • 
The program is fully explained and safety 
procedures reviewed. An HHW Kit is sent via 

4.) HHW is Transported to the Appropriate 
Facility for Recycling or Disposal: 
Used oil will be transported by Safety
Kleen to its refinery in East Chicago, 
Indiana. There the oil will be refined into new 
lubricants. Other materials will be sorted 
and lab packed for recycling or_ proper disposal. 
Paint will be recycled into more usable paint. 
More than 90% of all materials' collected Safety
Kleen/Curbside are recycled. 

UPS to the resident's home prior to the 
collection date. The kit can hold up to 75 
pounds of the most hazardous chemicals. 

3.) The HHW Material is Collected: 
On the scheduled date, our team will collect 
the eligible HHW directly from the resident's 
home. The program satisfaction survey card 
(included in the kit) should now be completed 
by the participant and mailed directly to the 
City to help track the program. 

Don't Forget to Recycle Your Used Oil and 
Filters! Help to ensure clean land and water for the 
future. One gallon of oil pollutes one-million gallons of 

.. 

water. Also, a drained oil filter still retains up to 44% of its • 

Cl - -..;: 
original capacity. That's 9 oz. of oil! 1 .~ 

- I. . ; 
!! • • ,. 

FILTERS 
ACCEPTED 

..... ( .. - ---

~r. This program is made possible, in part,-by a grant from the California Integrated Waste Management Board. 
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Don't !mp~sed 
motor oil in the 
trash, down th 
storm drain, o 
on the ground ••• 

Recyde your used motor oil at any of 

the Certified Collection Centers listed 
on the back of this brochure. 

If you need more infonnation regard
ing the City of Costa Mesa Used Oil 
Recyding Program, ~I the Cty's 

Used Oil Bodine: 

714-754-4861 

------,<::'.·------

Certijied ColJliillon Centers . 
111 the OIJ' •"• Mesa,• 

lll1DTlre1 
3181 HatborBlvd. 
(714) S49-4022 
Hrs: M-F, 8 a.m.to 6 p.m. 

Sal, 8 a.m. to 5 p.m 
Sdtl.1 9 a.ttl. to 4 p.m 

Econo Lube N' Tune 
I 550 Newport Blvd. 
(714) 631-9146 
Hrs: M-SaL, 7:30 a.m. to 5 p.m. 

Illus orPerf'ormance 
3017 Bnterprise St. 
(714) S45-2755 
Hrs: M-F, la.m. to 6 p.m. 

JIii)' Lube 
2255 Fairview Rd. 
(714) 557-5823 
Hrs: M-Sat., 8 a.m. to 6 p.m. 

. Sun., 9 a.m. to 5 p.m. 

Pamelli Jones 
1739 Superior Ave. 
(714)631-7712 
Hrs: M-F, 

7:30 a.m. to 6:30 p.m. 
Sat., 7:30 a.m. to 5 p.m. 

Purrrect Auto Service 
2049 Harbor Blvd. 
(714) 722-2424 
Hrs: M-Sal, 8 a.m. to 6 p.m. 

Te11co Xprn1 Lube 
300 B. 171h Street 
(714) S48-2505 
Hrs: M-Sat., 8 a.m. to 6 p.m. 

Sun., 9 a.m. to 5 p.m. 

Kngen Auto Parts 
1739 Superior A venue 
(714)642-3384 
Jin: M-F, 8 a.m. to 9 p.m. 
Sat., 8 a.m. to 8 p.m 
Sun., 9 a.m. to 7 p.m. 

Coast Oenenl Tin 
2855 Harbor Blvd. 

(714) 540-5710 
Hrs: M-F,8a.m. to 5:30p.m. 

Sat., la.m. to 4 p.m 

Fedco nre Center 
1450Baker 

(714) 438-6783 
Hrs: M-F, 7a.m. to9p.m 

Sat., 8 a.m to 6 p.m. 
Sun., 9 a.m. to 6 p.m. 

Jlfl)'Lube 
375 Bristol SL 

(714)650-5823 
Hrs: M-SaL, 8 a.m. to 6 p.m. 

Sun., 9 a.m. to 5 p.m. 

K,mco Motonport 
2121 Harbor Blvd. 

(714) 642-1835 
Hrs: M-SaL, 8 a.m. to 6 p.m. 

Sun., 9 a.m. to! p.m. 

Pina Chevron 
3048 Bristol SL 
(714) S45-4257 

Hrs: M-F, 7 a.m. to 5:30 p.m. 
Sal, 7 a.m. to 4 p.m. 

Superior Te11co 
1695 Superior Ave. 

(714) 645-3793 
Hrs: M-F, 8 a.m. to 5 p.m. 

TireSt1tlon 
475 B. 171h Street 

(714)646-2444 
Hrs: M-F, 8 a.m. to 6 p.m. 

Sat., 8 a.m. to 5 p.m. 

Kngen Auto Parts 
1175 Baker Blvd. Unit H 

(714)662-2005 
Hn: M-F, 8 a.m. to 9 p.m. 

Sat., 8 a.m. to 8 p.m. 
Sun., 9 a.m. to 7 p.m. 

Recycle Used Motor Oil at NO CHARGE & 
Receive a S0.16 per Gallon REBATE! 

•-
City of 

Costa Mesa 
Used Oil 
Recycling 

Guide 

Presented by 

City of Costa Mesa Public Services Department 

------.~ll~------
Paid for by a grant from the 

California Integrated Waste Management :Board 
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. ~· ........ . 

---------------(:·::1//1!!> --------------

Biggest Water Polluter?·Used Motor Oil 
Thousands of Colla Mesa's residents are changing· their own used motor oil; but 
according to the Environmental Protection Agency, only 10% of all "D0-It

Yourselfe11" (DIYen) properly dispose of this hazardous waste. Evel)' year, more 

than 200 million gallons of used motor oil are being dumped into our environment 
by DIYen. That's more than 20 Exxon Valdez oil spills! 

~-------' 

Jlleplly disposed DIV oil is the largest pollutant to our oceans and underground 
drinking water reso~ One gallon of motor oil can contaminate one million 
gallons or water! Fortunately, this problem bas a solution. 

I 

The State of California passed a Used Oil Recycling Enhancement Act to promote convenient recycling. The 
City of Costa Mesa is participating in this program and is pleased to a1U10unce the opening of sixteen (16) 

Certified Collection Cente11 (CCC's) where City residents can take their used motor oil for recycling AT NO 

COST. In fact, CCC's will pay you a S0.16 per gallon rebate for your used motor oil! 

---------------4:i/li==~ --------------

How to Recycle Used Motor Oil 

I ·Drain your car's motor oil before working on other parts of the en
gine. This will help prevent contamination of the oil. 

2 Place used oil in clean, empty plastic containers with tight lids. 

3 Do not place oil in metal containers or containers that once held paint, 
bleach,· antifreeze or gasoline. The residues can contaminate the oil. 
Do not mix any other substances with the oil. 

4 During regular business hours, take uncontaminated used oil to one of the Certified Collec
tion Centers listed on the back of this brochure. Contaminated oil will not be accepted. 

5 You may bring oil in containers no larser than S gallons. Call the Certifted Collection 
· Cent.continn hours and amounts accepted. • 

A 

Recycle 
Used Motor 

Oil 

Because the 
Earth cae't! 
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June 2o_0_0 --~ -Volume-6-:1---- - ------------~ ·......-----~--------, 
Fire Prevention News 

• 

• 

How to R.e~ch Vs 

327.7400 Rebekah Tapie 

327.7401 Bill Halley 

327.7402 Michelle Rudaitis 

327.7403 Dave Hollister 

327.7404 Tom Macduff 

327.7405 Teri Durnall 

327.7406 Lisa Yarnell 

327.7407 Planning Desk 

327.7408 FAX 

SPARKY THE FIRE DOG'S 
CYBERSURFARI 

NFPA's Sparky the Fire Dog web 
site (www.sparkY.org) will be 
among the featured destinations on 
this year's CyberSurfari, a free 
Internet treasure hunt sponsored 
by Lycos. CyberSurfari lets kids 
safely explore more than 100 
educational web sites, solve clues, 
and win prizes. By exploring the 
exciting and safe destinations 
featured on this year's 
CyberSurfari, players will improve 
their deductive reasoning, Web 
savvy, and reading skills. 
Whatever your child's age, or 
surfing skill level, there is a 
division of play suitable for them. 
To prepare for an expedition, visit 
www.cybersurfari.org. 

010 YOU KNOW ... 

THE HOUSEHOLD BATH IS THE 
MOST COMMON SITE FOR 
DROWNING IN THE FIRST YEAR 
OFUFE? 

POOL SAFETY 
Each year hundreds of 

children needlessly succumb to 
drowning in swimming pools . 
Drowning is the leading cause of 
death and permanent brain damage 
among children ages one to five years 
old. The following considerations 
should be followed to help prevent an 
accidental drowning. 

• Remove toys from around pool 
decking and on water surface. 
Brightly colored pool accessories 
add to the attraction children 
already have for pools. 

• Surround pool with a fence at 
least five feet high with a self
closing, self-latching gate. Do not 
consider the house as part of the 
fence. 

• Pool covers provide a false sense 
of security. Children can still 
drown, even with a pool cover. 
Follow the manufacturer's 
directions. Make sure the cover 
fits well and read any consumer 
product surveys before 
purchasing. 

• Never leave a child 
unattended. Remember, it only 
takes seconds to drown. 

• Know CPR if something does 
occur and activate 911 
immediately. 

• Teach children the danger of 
pools and how to swim as early 
as possible. 

Remember, children can drown 
in as little as a gallon of water. 
Wading pools, buckets, and toilets 
are all potential dangers. 

Follow these simple rules to 
prevent accidents at home, when 
vacationing, or leaving your child in 
someone else's care. 
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HOME ESCAPE PLANNING ON THE RISE 
In 1997, the NFPA commissioned a 
national survey, which showed that only 
16% of Americans had developed a 
"practiced" home fire escape plan. 
Earlier this . year, another survey was 
conducted that showed a significant 
increase in the number of people who 
have participated in this life-saving 
activity. Use the following safety 
information to educate your family 
members and PRACTICE ITI 

FIRE SAFIITY 
F~~~ 

Who's EDITH? 
EDITH stands for f,x1T 

QRILLS lN !HE HOME, a standard 

approach to formulating 

escape plans recommended by 

NFPA, the National Fire 

Protection Association. 

Every family should 

DRAW A FLOOR Pl.AN of their 

home, marking two ways out 

(including windows) of every 

room. 

DISCUSS THE ESCAPE ROUTES 

with every member of the 

household. 

PICK A MEETING PLACE · 

outside the home where 

everyone can meet, so you can 

count heads and tell the Fire 

Department if anyone is 

trapped inside. 

The most important 

element of any escape plan is 

to PRACTICE IT. 

Newsletter designed by Rebekah C. Tapie 

DANGEROUS 
ASSUMPTIONS 

When the NFPA asked 
Americans, ·How long do you 
have to escape from a fire in 
your home?·, 58'1o said two 
minutes or. more-and that 
includes 24%. who . ~imated 
they have more than ten minutes 
to escape a home fire. 

· The truth is, you may 
have much less time to escape. 
A typical living-room fire can 
threaten the entire house in 
just a few minutes-producing 
life-threatening conditions in 
upstairs bedrooms less than two 
minutes after the smoke alarm 
sounds. 
,,,,,,,,,,,,,,,,,,,,,,,,,,, 

Storm Water & Urban Runoff 
Pollution (SWURP) 

Even though you might live 
miles from the Pacific Ocean, you may 
be polluting it without knowing it. 

Anything we use in our home, 
car and business like motor oil, paint, 
pesticides, fertilizers and cleaners can 
wind up in the street. 

A little water from rain or a 
garden hose can caIJY automotive and 
household materials through the storm 
drain polluting bays, wetlands and the 
ocean. Storm drains are there to drain 
water off the street, not for disposal of 
hazardous materials. 

Before you pour anything into 
the gutter or down the drain, stop and 
think! These pollutants flow together 
on a journey from the storm drain to the 
flood control channel where it can 
eventually empty into the ocean. This 
type of pollution is called Storm Water 
& Urban Runoff Pollution (SWURP). 
It is a serious threat to the beaches and 
ocean of Southern California. The July 
issue. of Fire Prevention News will 
include ways to reduce SWURP. 

Sparklers 
what evety patent should 
know ... 

(!] Wood ot metal cote 
sparklers are~ in 
California. 

0 Sparklers ate the most 
frequent cause of injuties 
to child ten under age 10. 

0 Sparklers bum at 
temperatures as high as 
1,800 degrees and can 
cause severe bums to 
children. 

0 Sparklers can also easily 
and quickly ignite 
children's clothing . 

(!] Fireworks purchased in 
Mexico are~ and 
can be even mote deadly 
because manufacturing 
codes ate non-existent. 

SUMMER CERT CLASSES 
Call Teri Oumall in the Fire 
Prevention Bureau at 714.327.7405 
to schedule an upcoming class. 

o) June 17 

<• July 15 

,o. August 19 

inzmtt 
THE SAFE WAY 

IS THE 
BEST WAY 

• 

• 

• 
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July 2000 _:_\toh11nc=7-;:l== .--
Fite Prevention News 

• 

• 

Fite Ptevention Numbets 

327.7400 Rebekah Tapie_ 

327.7401 Bill Halley 

327.7402 Michelle Rudaitis 

327.7403 Dave Hollister 

327.7404 Tom Macduff 

327.7405 Teri Durnall 

327.7406 Lisa Yarnell 

327.7407 Planning Desk 

327.7408 FAX 

I COSTA MESA 
EMERGENCY SER.VICES 
EXPO 

A GR.EAT SVCCESS 

IT'S GOOD FOR THE Cl1Y! AN 
ESTIMATED 5,000 PEOPLE 
ATTENDED THE MAY 21, 2000, 
EMERGENCY SERVICES EXPO 
AT FIRE STATION #4 THIS 
YEAR. 

A BIG THANK YOU TO EMCEE 
BATTALION CHIEF JAMES 
ELLIS, CAPTAINS SCOTT 
BROUSSARD AND KIRK 
DOMINIC, AS WELL AS 
NUMEROUS OTHER INDIVIDUALS 
WHO PLANNED AND PREPARED 

. FOR THIS EVENT. EVERYONE 
INVOLVED IN THIS YEAR'S EXPO 
DONATED COUNTLESS HOURS 

TO ENSURE THOSE WHO 
ATTENDED LEFT WITH A BETTER 
UNDERSTANDING OF 
EMERGENCY SERVICES 
PROVIDED BY THE CITY. 

BESIDES INFORMATION AND 
EDUCATIONAL BOOTHS. THE 
FOLLOWING DEMONSTRATIONS 
WERE PROVIDED: 

}( AUTO EXTRICATION 

>( CSF A VINTAGE FIRE 
ENGINE. FOR PHOTOS 
AND NOSTALGIA BENEFITS 

)( FIRE DEPARTMENT HIGH-
RISE RAPPELLING 

" )SIS, SEARCH CANINE, 
PERFORMING "STOP, DROP, 
8c ROLL" 

)( MAKESHIFT BUILDING 
USED FOR A "LIVE FIRE" 

" POLICE CANINE APPRE-
HENDING A PERPETRATOR 

)( MCDONNELL DOUGLAS 
FOAM DISPENSING UNIT 

)( MINIATURE TRAIN RIDES 
AND FIRE APPARATUS RIDES 

" 0. C. FIRE AUTHORITY 
EXTINGUISHMENT OF JET 
FUEL BY FOAM BLANKET 

~-Matll!! 

ORAN6E (OVNTY FAiR 
vVL Y 19-30. ]000 
"Hot ... Hot ... Hot· We'te 
spicing it up! is the theme fot 
the millennium Otange County 
fuit! Costa Mesa Fite Ptevention 
Officets will be staffing the Fite 
Ptevention Spanish Village 
booth on July 1~. 

Make sute you stop by to say 
hello, play a Watet Watc:hetS 
game, fincf out "What's Hot, 
What's Not·, ancf pick up a ftee 
safety electtical plug. We. hope 
to see you all thetef 11-t; 

w.J\ ~ .A!. . , ; .• 
s,.~ J~ ·-"~-~<,) 
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<.QUE ES CONVERTIR BASURA EN 
ABONO (COMPOSTAJE) Y POR 
QUE HAY QUE HACERLO? 
La manera como recicla la naturaleza, es decir, el compostaje, es la 
desintegraci6n controlada de materias organicas tales como hojas, 
ramas, recortes de pasto y residuos de alimentos vegetales. El 
producto que resulta de esta descomposici6n se llama "compost" o 
abono organico. 

El compostaje reduce la acumulaci6n de grandes cantidades de materias 
organicas en nuestros basureros municipales y las convierte en un pro
ducto util. Las materias organicas representan mas de la mitad de la 
basura municipal de California. Por lo tanto, el compostaje en casa 
reduce los costos tanto del transparte de la basura como de la 
operaci6n de los basureros municipales. 

El abano o "compost" es excelente para los jardines y los pra
dos. Ademas, usted ahorra dinero al no tener que comprar 
acondicionadores de suelo, paja y fertilizante. 

EL COMPOSTAJE ES fACIL 
El compostaje puede efectuarse en el 
pafo de la casa en un recipiente fabri
cado ptJra este prop6sito, o simplemente 
amon:~;nando los desechos organicos la~ 
gunas ciudades requieren recipientes 
cerrados). Los negocios, las escuelas y otras instituciones tambien pueden 
transformar facilmente los desechos en abono. Comuniquese con el go
biernn del condado o de la ciudad para obtener informaci6n acerca de 
closes gratuitas sobre compastaje y de c6mo adquirir recipientes gratis o 
a pre-::io de descuento. 

Los recipientes caseros se pueden construir con pedazos de madera, 
molla para gallineros, e incluso en recipientes viejos para basuro 
(con agujeros perforados en los lodos yen el fondo). 

Los recipientes fabricodos incluyen unidodes de rotaci6n, conos y 
unidodes verticales formadas por vorios recipientes; estos recipientes se 
pueden comprar en tiendos o a troves del correo. Declique suficiente tiem
pa a considerar sus opciones y luego seleccione el recipiente que mejor 
se ojuste a_ s~s nec1:1sid<l~e_s. _ 

Poro obtener una descripci6n sobre c6mo construir su propio_ reci, 
piente, o uno lista-de-vendedores de recipientes pre-fabricados para 
compostoje casero, llome a California Integrated Waste Management 
Board al 1-800-553-2962. · 

METODO DE COMPOSTAJE 
Se requieren cuotro ingredientes basicos en lo elabaraci6n de abono; 
nitr6geno, carbono, aguo y aire. El metodo mas sencillo consiste en: 

• mezclar en capos, portes aproximodomente iguoles de mote
riales verdes lricos en nitr6geno) y materioles de color core o 
secos jricos en carbano), formondo uno pila al aire libre 
o colocando los materiales en una estructura cerrada; 

• agregar aguo; 

• revolver para que entre el aire; y 

• permitir que los microorganismos e insectos desintegren los 
materiales con el transcurso del tiempo. 

NITROGENO • 
Los materiales verdes tales coma recortes de cesped y desechos del jardin 
son fuentes ideales de nitr6geno juna vez que se secan se convierten en 
fuentes de carbono). Las cascaras y trozos de fruta o verduras tambien 
pueden proporcionar nitr6geno. Paro reducir la posibilidad de plagas o 
malos olores, es mejor evitar los residuos de carnes o productos lacteos y 
enterrar hasta el fondo de la pila otros residues de olimentos. 

AGUA 

CARBONO 
El cesped seco y las recortes de jardineria tales como 
hojas secas, ramas o heno pueden proporcionar el ba
lance necesario de carbano a una pila de abono. 
Corte o desmenuce las piezas grandes a un tamoiio 
de 12" o mas pequeiias !las ramas gruesas con 
bastante modero, deben cortorse en pedazos 
pequeiios, molerse o no usarse). 

Los astillas de madera sin trotor y el aserrin son una 
fuente util de corbono; pueden ser usados si la pila 
contiene demosiado nitr6geno. 

Su pilo de obono debe tener la misma humedod que una "esponja 
· exprimida". El contenido de humedod debe ser de 40 a 60 par ciento. 

Pora verificor que existe lo humedad odecuado, introduzca la mono en 
lo pila de abono, tome un puiiado de material y oprimolo; si escurren 
unas cuantas gotas de agua, probablemente contiene suficiente 
humedad, si no, agregue aguo. _ • 

Al agregar agua es mejor introducir lo manguera de manera que no 
humedezco unicamente la parte de arribo de la pila. Tambien puede 
humedecer la pila cuando la- este revolviendo. En-clima seco, tal vez 
tenga -que aiiadir agua con regularidad, ademas, quizas tambien sea 
necesario cubrir la pila. Una pila de obono debidamente construida eli
mina el exceso de aguo. 
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ANTIFREEZE 
INTEGRATED 

wAsn What is Antifreeze? 
MANAGEMENT 

BOAR.D 

• 

8800 CAL CENTER DRIVE • --:·: 
INFORMATION CONTACT 

THE CALIFORNIA 

INTEGRATED WASTE 

MANAGEMENT 8oARD 

Ar 916.:z.ss.2.296 

Antifreeze, made up of mainly water and ethylene 
glycol, is added to radiator water in motor 
vehicles. Ethylene glycol lowers the freezing point 
and raises the boiling point of radiator fluid.· In 
other words, it keeps the water from freezing on 
very cold days and boiling over on hot days .. 

Auto maintenance experts recommend that , 
radiators should be flushed every 1-2 years. This 
presents a question of what to do with the radiator· 
fluid. Care must be taken to store new antifreeze 
safely and also to dispose of used antifreeze 
properly. · .. 1 ··-=-
What are the Hazards? 

Antifreeze contains ethylene glycol, a hazardous 
chemical. Because ethylene glycol is a clear, 
colorless, and sweet-tasting liquid, it is very 
attractive to pets and small children. If · 
swallowed, ethylene glycol may cause depression, 
followed by respiratory and cardiac failure, renal 
and brain damage. · 

According to the U.S. Consumer Product Safety 
Commission, between 1986 and 1988 more than 
3,000 injuries related to. antifreeze occurred. 

Other hazardous chemicals found in used 
antifreeze could include a variety of elements such 
as gasoline, copper, zinc, and lead. These 
materials become trapped in and contaminate· 
antifreeze over time in·an operating vehicle. 

Antifreeze, carelessly disposed of' such as poured 
into a storm drain or ditch, into a river or stream, 
onto the ground, 'or into the regular trash, presents 
a health threat to humans, animals and the 
environment. The hazardous chemicals may seep 
into the ground and contaminate the groundwater. 

In addition, antifreeze should be stored properly to 
avoid accidents to children and pets attracted by 
its sweet smell and taste . 

Can Antifreeze Be Recycled? 

Used antifreeze can be recycled for use by the 
mining industry, which sprays it on coal to keep it 
from sticking together and the glycol industry, 
which uses it as an airplane de-icing solution. It i~ 
also used in cement grinding and brake fluid. 

Call nearby radiator shops to find out if they 
collect used antifreeze for recycling or accept it for 
proper disposal. 

How do I Dispose of Antifreez;? 

Follow these proper disposal and storage methods: 

Store antifreeze in its original container away from 
children and pets. Children may mistake the 
antifreeze for beverages. . · · 

If the antifreeze is new, give it away to a friend or 
neighbor who could use it. · 

Take your used antifreeze to a household 
hazardous waste collection facility or save it for a··· 
collection event. · · 

Call your local health.department or the 
California Integrated Waste Management Board's 
Recycling Hotline at 1-800-553-2962 to find the 
location of a household hazardous waste 
collection progra!]l in. your.community. 

. . ~' . 

<~. 
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AEROSOLS • 
INTEGRATED 

w As TE What are Aerosols? 
MANAGEMENT 

BOARD 

8800 CAL CENTER DRIVE 

SACRAMENTO, CA 9582.6 

fORMORE 

INFORMATION CONTACT 

THE CALIFORNIA 

INTEGRATED WASTE 

MANAGEMENT 8oARD 

AT 916.2.55.2.2.96 

Aerosol cans contain propellants and active 
ingredients such as pesticides or paint. Propellants 
are· gases unaer norma:l conditions, but when they 
are placed under pressure (as in aerosol 
containers), they liquify and occupy far less space. 
When the nozzle is pressed, pressure is released 
and the propellant quickly returns to its gaseous · 
state, spraying into the air and carrying the 
product with it. 

What are the Hazards? 

Aerosol products include: Oven cleaners, tile 
cleaners, pesticides, disinfectants, hair sprays, 
room deodorizers, paints, and furniture polishes. 

Hazards associated with aerosols vary greatly. For 
example, pesticides include toxic materials, while 
some oven cleaners contain corrosive chemicals. 
Since aerosol-propelled particles are very small, 
they are easily absorbed into the lungs and 
bloodstream. Many of the propellants used with 
these products, such as butane or propane, are 
flammable and may be explosive. 

A variety of aerosol products still contain 
chlorofluorocarbons, which are harmful to the 
ozone layer (present approximately 70,000 feet 
above the earth's surface). The ozone layer 
provides a protective shield against harmful 
radiation. 

How Do I Avoid Accidents? 

The following safety rules should be observed 
when using aerosol products: 

Never puncture or subject an aerosol can to sharp 
impact; a sudden puncture may cause an 
explosion. 

Never leave or place an aerosol can near a high 
heat source such as a heater, direct sunlight, or 
fire. Heat causes the propellants to expand which 
may cause an explosion. Also, many propellants 
are flammable. 

Never place an aerosol can in a trash compactor; 
the increased pressure may cause an explosion. 

Never throw a full or partially-full aerosol can 
i~to the regular trash. Refuse collectors may be 
injured by exploding cans and/or be sprayed with 
hazardous chemicals. 

How Do I Dispose of Aerosols? 

The following procedures should be observed 
when disposing of aerosols: 

Use the product completely or give it away to a 
friend or neighbor who may be able to use it. • 

If the product cannot be given away for reuse or if 
the nozzle is broken, take it to a household 
hazardous waste collection facility or store it 
safely, away from heat, until a community 
collection day is held. 

Empty aerosol cans (no product emits when nozzle 
is depressed) may be thrown away widi_:the regular 
trash. 

Buy non-aerosol, pump-type sprays or powclers. 

Call your local health department or .die f-~ 
California Integrated Waste Management ijpard's 
Recycling Hotline at 1-800-553-2962µ> fiii4the 
location of a household hazardous wa~te . . . 
collection program in your area. 

• 
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Costa Mesa Sanitary District • 

P.O. Box 1200•Costa Mesa•CA•92628-1200 

50o/o of Your Trash 
is Being Recycled! 
Our recycling program has accomplished its 
goal! Recycle 500/o of your trash by the year 
2000. How did it happen? In two easy steps!! 
Step one, take your containers to the curb. Step 
two, you're done. That's it! We sort and separate 
the recyclables from your trash, so you don't 
have to! Since we recycle for you, there is no 
need to sort your waste before placing it atth~ > 
curb for collection. 

:~~~~c:~~ ili-::=~h::~i~;,~f 'tJ\\ 
hand sorting techniques. We recycle effitiently i 

and can also easily adapt to changes in the > / ·· 
science of recycling. Our recycler is currenflf / 
diverting 50% of the total waste stream, allwith < 
no effort from residents. · · ·· ·· 

• 

• 
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;. 
COLOR ME 

County Sanitation Districts of Orange County, California 
P.O. Box 8127 

Fountain Valley, CA 92728-8127 
(714) 962-2411 

V Made with post-consumer content 

• 

CountySanitationDIBtricts 
of Orange County, California 
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WASTEWATER TREATMENT PROCESS 

5. ~ 
. . . the treated 
wastewater goes 
into a very large 

1. 
. . . Sewer pipes carry the waste
water from '!1omes, businesses, 
and factorie.; to 
the TREATMENT PLANT ... 

' 

4. 
SECONDARY 

2. 
PRELIMINARY 
... At the plant, the waste
water is : first sent through a 
screen that collects and removes 
large objects - like rags, toys, 

: and rocks ... 
VA~.,._-

PRIMARY 
... In primary 
treatment, heavy 
materials in the 
wastewater sink 
to the bottom of 
a tank and are 
removed. 

pipe that carries it far into the 
ocean where it mixes with seawater 
through hundreds of portholes. 

... In secondary treatment, good 
bugs (bacteria) eat the lighter 
material· that is left in the waste
water ... 

The material 
that is removed 
is treated and 
sent to farms to 
help crops 
grow ... 

• 
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The Soap and -Detergenr Association 
475 Park Avenue South 

New York, NY 10016 
(212) 725-1262 

"1995 
Tbe Soap and Detergent Association 

Tbis paper is made trom 50% 
recycled content that includes 

~-10% post-consumer waste--~ 

Do You Know Where 
T-he Water In Your 
Storm Drain 

Goes? 

I --·--

To The 
\ . .. 
\ - .. . . " •. 

Ocean •• ~.. ·. · -------
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Reciclaje de llantas 

Es LA LEY 

El California Integrated Waste 
Management Act requiere que las 
ciudades reduscan las cantidades de 
basura, que se depositan en los basureros, 
por 50% para el aiio 2000. En California 
se genera mas de 29 millones de llamas 
usadas cada aiio. Pocos basureros aceptan 
llantas usadas por lo que tienden a flotar 
arriba de los basureros una vez que la 
basura es cubierta con tierra. 

Millones de toneladas de llamas usadas 
son almacenadas en el estado de 
California~ causando problemas de salud y 
seguridad. Llantas que son tiradas en las 
calles y callejones pueden causar incendios 
y depositar sustancias venenosas al 
ambiente. 

CERRANDO EL CIRCULO 

Llantas u~adas se pueden procesar para 
sacarles el hule que se puede usar para 
construir carreteras y otros productos. 
Reciclando sus llamas usadas puede usted 
ayudar a la ciudad llegar alcanzar la meta 
de reducir la basura que se tiene que llevar 
a los basureros, y al mismo tiempo ayudar 
a que Costa Mesa sea un lugar mas limpio 
y saludable adonde vivir. Usted puede 
cerrar el circulo de reciclage al comprar 
productos que sean fabricados de 
materiales reciclados, como algunas 
mangueras de regar y alfombras para la 
puerta de su hogar. Para mayor 
informacion llame al 714/754-5043 o al 
714/754-5024Para basura peligrosa que se 
genera en los hogares, llame al 714/834-

6752 • 

Reciclaje de llantas) 

SIMPLES MEDIDAS QUE PUEDE 
TOMAR 
Compre las llamas mas eficientes, que 
duren mas tiempo en gastarse y le ahorren 
gasolina a su vehiculo. Si todos los carros 
en Los Estados Unidos estuvieran 
equipados con llamas eficientes, se 
ahorrarian 400,000 barriles de aceite al 
dia. 

Para incrementar la vida de sus llantas y 
reducir el consumo de gasolina de su carro 
asegurese que sus llantas esten infladas 
correctamente, balancee e intercambie sus 
llantas de posisi6n en el vehiculo, para 
que se desgasten igualmente, cada 6-8000 
millas. 

Se calcula que 50% a 80% de las llantas en 
los vehicules son usadas sin suficiente aire, 
lo cual reduce las eficiencia de se vehiculo 
por 5%. Mantenga sus llamas infladas 
correctamente y ayude a ahorrar al pais 2 
billones de galones de gasolina al aiio. 

T raiga sus llamas usadas a los eventos de 
coleccion de llantas o llevelas a los lugares 
donde venden llantas para que sean 
recicladas. En Costa Mesa hay dos lugares 
que acceptan llamas usadas sin cobrar or 
por una pequeiia cantidad de dinero: 

Just Tires 

3005 Harbor 
Blvd. 

• 

Big O Tires 

322 E. trh St. 

TIRE RECYCLING 

Costa Mesa Sanitary District 

City of Costa Mesa 

• 
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• Tire Recycling 

IT'S THE LAW! 

The California Integrated Waste 
Management Act requires cities to 
reduce the amount of waste disposed in 
landfills by 50% by the year 2000. 
Californian's generate over 29 million 
scrap tires per year. Fewer landfills are 
accepting tires for disposal because they 
tend to "float" to the landfill surface 
after being covered. Millions of tons of 
tires are stockpiled around the state, 
creating health and safety concerns. 
Tires illegally dumped in streets and 
alleys may catch fire and release toxins 
into the air 

COMPLETING THE LOOP 

Old tires are processed· into crumb 
rubber,. which can be used to make 

· things like roadways and carpet 
paqding; By recycling your used tires, 
you will be helping the City to meet 

· reduction goals, and helping to make 
Costa Mesa a healthier place to live. 
You can complete the recycling loop by 
buying products made from recycled 
material, like soaker hoses and 
doormats. 

Call For Further Information 

714/754-5043 714/754-5024 
Household Hazardous Waste 

Hotline 714/834-6752 

• Tire Recycling 

SIMPLE THINGS You CAN Do 
Purchase the longest lasting, most fuel 
efficient tires available. If all cars in 
the U.S. were equipped with the most 
efficient tires possible, the fuel savings 
would equal 400,000 barrels of oil a 
day. 

To increase the life of your tires and 
improve your car's fuel efficiency 
make sure they are properly inflated, 
balanced and rotated every 6-8 ,000 
miles. 

It is estimated that 50-80% of tires are 
underinflated which decreases the 
car's fuel efficiency by 5%. 
Maintaining properly inflated tires 
could save Americans up to 2 billion 
gallons of gasoline per year. 

Bring old tires tci collection events or 
to businesses that sell tires to ensure 
they are recycled or properly 
disposed. Costa Mesa site~ that accept 
tires for free or for a nominal fee are: 

Just Tires Big O Tires 

3005 Harbor 
Blvd. 

322 E. ll1h St. 

Support local and state efforts to 
recycle tires, to use more recycled. 
rubber in tires, to purchase materials 
manufactured from recycled tires, and 
to convert discarded tires into energy. 

• 
RECICLAJ.E DE 

. LLANTAS 

Costa Mesa Sanitary District 

City of Costa Mesa 
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WHAT IS 
CONSTRUCTION 
. ,· ·, 

AND DEMOLITION · 
DEBRIS? 

'C&D debris is material generated. in the construction 
and demolition of buildin~ and roads. Accordi~g to 

1 the California Integrated Waste Management Board, 
' c&D debris makes up approximately 28% of the state's 

waste.stream: Orange County 6i:isin~ generate large 
quantities ofC&D debris and could save money by 
divcning this ·material 1through reuse and recycling. 

· Reducing the aihount of C&D debris that is landfilled 
· will also help Orange, County' cities meet the 50% 

dive~ion rate required by the California integrated 
Waste Management Act of 1989. 

. Disposal rates are dcterm~~ by the quality of material. 
Some processors will giY:e estimates of disposal rates 
over the phone. Ultimately, the condition of the 
material '!ill be determined upon delivery of 
the material: 

, Tips for managing your C&D debris for recycling: 
·, 

• Develop a C:~D waste management plan 

• Assess die amounts and oomposition of your waste 

• Assess the space available for separation of materials 
on site · 

• Assess the location of nearby recycling facilities 

F.ducating employees, contractors, and sub-mntractors 
about the benefits of recycling C&D debris will 
improve your bottom line and help your community 
.conserve natural resources; 
. . . ! 

• 

nstruction and 
olition Debris 

Facilities 

:r: 

1·1,;,, 1,)1,. 11111, I''"'- id, .. , 
.ii,, Ill.If i·:, ., '" l.111<1iilli,1f 

'f""• iii( 1:·pc·..; nl ( .,111·,1n111i,111 

.11,d 11, 11, .. lir i"11 I< !', I >1 I J, I,, i•. 

Integrated Waste 

Manage.epartment 
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•• Description ol Materials.-" 
~ .. .. 

1ii i! iii -; • .!! ! ! .. C J 
.., 

~ , I 1 .,: , ,, • . ~ • ; : i • . • •• COMPANY ... e- .. 
~ 

Ill j ~ 1: 1ii g a. a. .. C ,: .. .. 5 a. .. j .. 0 ·;; " KEY: b = buvback n/c = no charae l=lee <( <( '-' '-' i5 Q ii: a ::E ... ii: a: ~ -,~vc:'inp rc._ .. ,,r:,· ..... : I Adams Steel, Inc. 
3200 E. Frontera Street, Anaheim I· beams. any scrap melat. car bodies. pick 
(714) 630-6523 b b b b up service available. 

Aguinaga Fertlllzer Company Clean lumber, clean pallets. trees sized to 
7992 lrvlne Boulevard, lrvlne 5'x3', wood chips. 
(949) 786-9558 I I Entrance from N Street 
All Variety Metals, Inc. 
1016 Santiago, Santa Ana Ferrous and non-ferrous metals, usable 
(714) 835-9235 b b b wood. occasional rebar 
Amazon Environmental 
7048 Elmer Avenue, Whittler 
(562) 789-9191 I Latex oaint onlv. Call ahead. 
Brea Green Recycling 
1952 Valencia Avenue, Brea 
(714) 529-0100 I I Woody trees and shrubs and clean lumber 
Consolidated Volume Transporter 
1131 Blue Gum, Anaheim 
(714) 238-3300 I I I I I I I I I I I f f f No liauid, or hazardous waste 
CR Transfer 
11232 Knott Avenue, Stanton 
(7141991.2n6 I f I I f I I f I f f f I f No liguid, or hazardous waste 
Dan Copp Crushing Corp-
1120 N. Rlchfleld Road, Irvine Clean concrete, asphall. rebar, and mesh. 
(949) 777-6400 f I f I Mesh and rebar have to be sized. 
Du Pont Carpet Reclamation/Recycle Center 
1355 S. Acacia Avenue, Fullerton DuPont Antron Carpel. Winner of CIWMB 
(714) 518-1088 f 1999 WRAP award. 
El Toro Ma1erlala Company 
Rocky Road at Portola Pkwy, Lake Forest Broken concrete w/rebar ok: roofing tiles, 
(949) 458-7993 I I f I I floor tiles, concrele and asphalt 
Ewlea Materlala 
16081 Cons1ructlon Circle, Irvine 
(714) 552-6008 f I Clean concrete and asohall ·-Ewles Materials 
32501 Ortega Hwy, San Juan Capistrano 
(949) 728-0436 I I Clean concrele and asphalt 
Ewles Materials 
8182 Katella Avenue, Stanton 
(714) 894-0032 I I Clean concrete <!nd asphalt _______ 
Hanson Aggregates 
Calllornla South ol Spring, Long Beach 
(8001300·6120 f I Clean concrete and asohall 
Hanson Aggregates --
6956 Cherry, Long Beach 
(800) 300-6120 f I Clean concrele and asohalt 
Hanson Aggregates 
Gothard & Talbert, Huntington Beach 
(800) 300-6120 I I Clean concrete and asphalt 
Hanson Aggregates 
6145 Santiago Canyon, Orange 
(800) 300-6120 . ntc 
J&P Rebon Wholesaler 

n/c Clean concrete and asphalt 

1301 Hancock Street, Suite C, Anaheim 
(714) n9-1565 f _, __ ,f~et and~a cus~.!!!_ __ , --~ 
Waste Managemen1 ol Orange 
2050 N. Glaasell, Orange 
(714) 282-0200 I f I I f I I I I f I f ~dirt.concrete, liquid. or hazardous wa&~ 
Ortiz Enterprises, Inc. 
Locations vary throughout Orange County Concrete and asphalt need lo be sized to 
(949) 753-1414 ext. 114 f I 

--1-- ·---1-- - -- ~~2·x1·. B..!:!l_ wires need_to be cut flush_ 
Rainbow Disposal 
17121 Nichols, Huntington Beach 
(714) 847-3581 I I I I I I f I f ......'.... ......'.- ~-- .. L L ,___I__ --·- NC) l!gui~ or hazardous waste _________ 
RJ Noble 
15505 E. Lincoln Avenue @ Batavia, Orange Concrete. asphalt. dirt. lile. sand. brick. 
(714) 637-1550 f I I I f I -- --· ---- --- ---- ~ck: plas.ter ----- ----------- -
Sunset Environmental ---

16122 Construction Circle W., Irvine 
(949) 552-8784 I I I f I I ......'.... -'----- I I I I I I ~o- !'~l!~d.~ ~a-~~~~~u~ wa_s_t~ __ 
Sun West Metals 

·-· ·- ---- - ---···- -·- ---- •--- --· --- .... _ 

1150 N. Lemon Street; Anaheim Scrap metals sloves. wc1shers. dry~rs No 
(714) 635-0470 I I --- -·--- --- -- r_?'_l.r!'l.f::~~-'-~~· _ .. --·--· - ---·--------Tierra Verde Industries ,(, ----- --·-- --- ---

7982 Irvine Boulevard, Irvine 
(949) 551-0363 I I I I I I f f-~- I I I '- I I rJo l1q1!1_d .o.r_tl~nmJ0uc-, ww;t~. 
Tierra Verde Industries 

---- - c---- ----~-~-- --- -·· --- .. 

31748 La Patil Road, San Juan Capistrano Crr,~n·tJ~'>IA - fl() Palm<; rir c;1ir.r.1ilr>r1I~ 
(949) 728-0401 

-~~ . -- -------- ·--- -- I VJriryJ · ~i_;_1_,~11_~d ?r ri~1!r,_ fJ~ ----- ------ ~.L--.--
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FREE BOUSEBOLD HAZARDOUS WASTE DISPOSAL 

• Paint • used Motor on • Batteries • 
• Pesticides • Fertlllzers • 
• Hous~hold Cleaners • Antifreeze • 
• Pool Chemlcals • 
• And Other Household waste 
containing Hazardous Chemlcals • 

EASY AS 1•2•3! 
@ Pack those unwanted household and 

car-care products In the back seat or 
trunk of your car. 

CJ> Drive to the convenient location 
llsted on back. 

® Sit In the comfort of your car, flll out 
an easy fOrm and attendant wm 
remove products. 

• SEE BACK SIDE FOR LOCATION AND MAP 

Pl'lrlacl on~ Paper/Adveo11ee wtlh Val-P .... Amarlc.tl'I Fawdle Ma .. (IM81757•7SOO oVal-Pu, 1/1888. 

• • 

Val-Pu of Cou1al OrlnQ8 Cclu!''Y, 624303.0181 

• 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF CYPRESS 

0015878



• Use an.isposal 

• Compost soiled bedding and manure for 
your own use, or give it away to local 
greenhouses, nurseries and botanical parks. 

• Transport manure to topsoil companies or 
composting centers. 

• Fertilize pastures, cropland and lawns with 
manure and soil bedding. Do not apply 
fertilizer just before or during rainstorms. 

• Pesticide Alternatives 

The "chemicals-only approach" to pest con
trol is only a temporary fix. lntergrated pest 
management Is a more common-sense ap
proach for a long-term solution. Plan to use: 

Physical controls, such as pheromone traps, 
tarps, bug zappers, fly-tight storage sheds. 

Biological controls, such as swallows, bats 
and other insect-eating animals. 

Chemical controls, such as pyrethrin-"based 
Insecticides, · dehydrating dusts, insecticidal 
soaps and horticultural oils. If pesticides must 
be used: · 

• Rinse empty pesticide containers and use 
rinse water as you would the product. , 
Dispose of empty rinsed containers in the 
trash. 

• · Dispose of unused pesticide at the 
~ousehold Hazardous Waste Roundups, 
instead of dumping it into the sink, street, 
gutter or storm drain. Call (714) 834-6752. 

\ Spill Respt __ ) Agencies · 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

Rd
1

cycling & Hazardous Waste Disposal 

City of Cypress 
Department of Public Works 
(714) 229-6740 

Orange County 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 
Orange County · 

\ To Report Illegal Dumping 

Deparment of Public Works 
(800) 69-TOXIC 
City of Cypress 

I ro Report a Clogged Catch Basin 

Department of Public Works, Division 
(714) 229-6760 

For more · information about storm drain ' protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. 

This brochure is one of a series of pamphlets describing 
storm drain protection measures. . 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • Automotive 
Maintenance and Car Care • Roadwork and Paving • Horse 
Owners and Equine Industry. 

• Preventing Storm Water 
Pollution During 

Horse Owners 
and the 
Equine Industry 

A Guide For 

• Urban Horse Owners 

• Small Farms 

• Equestrian Centers 

• Boarding Stables 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 
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Ocean Pollution Prevention: 
It's Up To Us 

Cypess has two drainage systems: 
sewers and storm drains. The storm drain 
system was designed to prevent flooding by 
carrying excess rainwater away from city 
streets out to the ocean. Because the 
system contains no filters, it now serves the 
unintended function of carrying urban 
pollution straight to the ocean. 

This pamphlet tells you how to prevent 
ocean pollution from "stormwater" or "urban 
runoff." 

Rain, industrial and household water 
mixed with urban pollutants creates 
stormwater pollution. The pollutants 
include: oil and other automotive fluids, 
paint and construction debris, yard and pet 
wastes, pesticides and litter. 

Urban runoff pollution flows to the ocean 
through the storm drain system which takes 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical in our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life 
and increases the risk of inland flooding by 
clogging gutters and catch basins. 

These Best Management Practices 
(BMPs) will ensure a cleaner city and ocean. 

• 

Animal Waste Problems 

Animal waste contributes to ocean pollution 
when it is improperly stored or left uncovered 
near small streams and storm drains. During 
rainfall, it is washed into storm drains and flows 
untreated, directly into the ocean. 

Animal waste contains some nutrients -
phosphorus and nitrogen - as well as bacteria. 
The nutrients fertilize the aquatic plants causing 
their proliferation, which depletes oxygen in the 
water killing sea life. The high bacteria levels in 
the water can cause gastro-intestinal problems 
for swimmers. 

Sediment is also a common pollutant washed 
from pastures and livestock facilities. It creates 
multiple problems once it enters the ocean. It 
harms sea life by clogging · the gills of fish, 
blocking light transmission and increasing 
ocean water temperature. 

Solutions 

• Facilities Design 

• Situate barns, corrals and other high-use 
areas on the portion of property that drains 
away from the nearest creek or stream. 

• Install gutters that will divert runoff away from 
livestock areas. 

• Design diversion terraces which drain into 
area with sufficient vegetation to filter the 
flow. 

• Protect manure storage facilities from rainfall 
and surface runoff. 

• 

• Pasture Management 

• Confine animals in properly fenced areas 
except for exercise and gazing time. 

• Corrals, stables and barns should be located 
on higher ground when possible and · · 
surrounde~ by pasture to act as a natural 

· filtration sysytem. 

• Use fencing to keep horses away from 
environmentally sensitive areas and protect 
stream banks from contamination. 

' • Use manure and soiled bedding sparingly to 
fertilize pastures and croplands. 

• Grazing Management 

• Establish healthy and vigorous pastures with 
at least 3 inches of leafy material present. 

• Subdivide grazing areas Into three or more 
units of equal size. Clip tall weeds and old 
grass. 

• Rotate animals to clean pasture when grass 
is grazed down to 3-4 inches. Let pasture 
regrow to 8-1 O inches before allowing 
reg razing; 

• Keep animals away from wet fields if 
possible.'. · 

• During heavy rainfall, consider indoor 
feeding, a practice which keeps more 
manure under roof and away from runoff. 

• Collection and Storage 

Collect soiled bedding and manure on a dally 
basis from stalls and paddocks and place in 
temporary or long-term stora~tls. Store In 

· sturdy, Insect-resistant and se~e-free units. 
I 
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• During.nstruction 

• Cover catch basins and maintenance 
holes when applying seal coat, slurry 
seal, fog seal, etc. 

• Use check dams, ditches or berms to 
divert rupoff around excavations. 

• Never wash excess materials from 
exposed aggregate concrete or similar 
treatments into a street, gutter or storm 
drain. 

• Collect and recycle excess abrasive 
gravel or sand. 

• Avoid over-application by water trucks 
during dust control. 

• Never hose down "dirty" pavement or 
surfaces. Clean up all spills and leaks 
using "dry" methods (with absorbent materi
als and/or rags), or dig up and remove 
contaminated soil. For 
disposal information 
contact the Orange 
County Hazardous 
Waste Hotline at 
(714) 288-2541. 

\ Spill Res pc 
1 

~ Agencies 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

I 

R~cycling & Hazardous Waste Disposal 

City of Cypress 
Department of Public Works 
(714) 229-6741 

Orange County · 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 
Orange County 

\ To Report Illegal Dumping 
I 

Deparment of Public Works 
(800) 69-TOXIC 

I 

rf o Report a Clogged Catch Basin 
I 

City of Cypress 
Department of Public Works, Maintenance 
(714) 229-6760 

For more information about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. 

This brochure is one of a series of pamphlets describing 
storm drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • Automotive 
Maintenance and Car Care • Roadwork and Paving • Horse 
Owners and Equine Industry. 

• Preventing Storm Water 
Pollution During 

Roadwork 
·and 
Paving 

A Guide For 

• Driveway, Sidewalk & Parking Lot 
Construction Crews 

• Seal Coat Contractors 
• Construction Inspectors 
• General Contractors 
• Operators of grading equipment, 

paving machines, dump trucks 
and cement mixers 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 
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Ocean Pollution Prevention: 
It's Up To Us 

Cypess has two drainage systems: 
sewers and storm drains. The storm drain 
system was designed to prevent flooding by 
carrying . excess rainwater away from city 
streets out to the ocean. Because the 
system contains no filters, it now serves the 
unintended function of carrying urban 
pollution straight to the ocean. 

This pamphlet tells you how to pr~vent 
ocean pollution from 11stormwater" or "urban 
runoff: 

' 

Rain, industrial and household water 
mixed with. urban pollutants creates 
stormwater pollution. The pollutants 
include: . oil and other auto-motive fluids, 
paint and construction debris, yard and pet 
wastes, pesticides and litter. 

Urban runoff pollution flows to the ocean 
through the storm drain system which takes 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical in our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life 
and increases the risk of inland flooding by 
clogging gutters and catch basins. 

These Best Management Practices 
(BMPs) will ensure a cleaner city and ocean. 

• 

Roadwork and Paving Problems 
Road paving, surfacing and pavement 

removal activities contribute to urban runoff 
pollution because they take place right in the 
street, where urban runoff contaminatoin can 
result from asphalt saw-cut slurry or excavated 
material. 

Rain or runoff can carry these toxic 
substances to the ocean through the storm 
drain system, posing a hazard to human and 
sea life. 

Extra planning is required to store and 
dispose of materials properly and guard against 
stormwater and ocean pollution. This brochure 
tells you how. 

Solutions 

Handling, storing, and 
disposing of materials 
properly can prevent 
pollutants from entering ·· 
the storm drains. 

• General Business Practices 

• Keep materials out of the rain. Store them 
under cover, with temporary roofs or plastic 
sheets, protected from rainfall, runoff and 
wind. 

• Plan excavation and grading for dry weather. 

• Develop and implement erosion and 
sediment control plans for embankments. 

• Recycle used oil, concrete, asphalt, etc.· 

• 

• Paint Removal 
• Maintain all vehicles and heavy equipment. 

Inspect freq,uency for leaks. · 

• Conduct all vehicle/equipment maintenance 
and refu·eling at one location-away from 

storm drains. 

• Perform equipmenV 
vehicle repairs and 
washing off-site. 

• Do not use diesel oil to 
lubricate equipment or 
parts. 

• Asphalt & Concrete Removal 

• After breaking up paving, be sure to remove 
all chunks ~nd pieces. Recycle them at a 
crushing company. 

• Dispose of small amounts of dry concrete In 
the trash. Make sure broken 
pavement does not come In 
contact with rainfall or runoff. 

• Shovel or vacuum saw-cut 
slurry and remove from the 
site. 

• Cover or barricade storm 
drain ope~ings during saw-cutting. 

• Disposal Options 

Use a crushing company to recycle cement, 
asphalt and porcelain rather than taking them 
to a landfill .. 

• 
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• When brea.up paving ( cement or 
asphalt), b to pick up all the pieces. 
Recycle them at a crushing company. 

• Dispose of small amounts of excess dry 
concrete, grout and mortar in the trash. 

• Never burywaste material. Recycle or 
dispose of it as hazardous waste material. 

Handling Materials & Wastes 

• Practice source reduction-minimize Waste 
when ordering materials. Ordering materials. 
Order only the amounts needed to complete 
the job. 

• Use recycled and recyclable materials 
whenever possible. 

• Recycle broken asphalt, concrete, wood, 
and cleared vegetation. Unrecycled 

I ' 
materials must be taken to an appropriate 
landfill or disposed of as hazardous waste. 
Call the numbers on the back of this 
pamphlet for disposal· information. 

Disposal Options 

Use a crushing company like 
to recycle cement, asphalt and 
porcelain rather than taking 
them to a landfill. To locate a 
crushing company near you 
contact the Integrated Waste 
Management Department by 
calling (714) 834-4000. 

\ Spill Resp~· ,_ ~ Agencies 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

Recycling & Hazardous Waste Disposal 
I 

City of Cypress 
Department of Public Works 
(714) 229-6741 

Orange County 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 . 

\ To Report Illegal Dumping 
I 

Orange County 
Deparment of Public Works 
(800) 69-TOXIC 

I 

T\O Report a Clogged Catch Basin 

City of Cypress 
Department of Public Works, Maintenance 
(714) 229-6760 

For more information about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. 

This brochure is one of a series of pamphlets describing 
storm drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • Automotive 
Maintenance and Car Care • Roadwork and Paving • Horse 
Owners and Equine Industry. 

• Preventing Storm Water 
Pollution During 

Concrete 
& Mortar 
Application 

A Guide For 

• Masons and Bricklayers 
• Sidewalk Construction Crews 
• Patio Construction Workers 
• Construction Inspectors 
• Home Builders 
• Developers 
• Do-lt-Yourselfers 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 
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Ocean Pollution Prevention: 
It's Up To Us 

Cypess has • two drainage systems: sewers 
nd storm drains. The storm drain system was 
esigned to prevent flooding by carrying excess 
ainwater away from city streets out to the 
cean. Because the system contains no filters, 

t now serves the . unintended function of 
arrying urban pollution straight to the ocean. 

This pamphlet tells you how to prevent ocean 
ollution from "stormwater" or uurban runoff.• 

Rain,· industrial and household water mixed 
ith urban pollutants creates stormwater 
ollutidn. The pollutants include: oil and other 
uto-motive fluids, paint and construction 
ebris, yard and pet 
ast.es, : pesticides and 

itter. 

Urban runoff pollution 
lows to the ocean through 
he storm drain system 
hich takes water and de
ris straight from the 
treets to the ocean. Each day 100 million 
allons of polluted urban runoff enter the ocean 
ntreated, leaving toxic chemical in our surf and 

ons of trash on our beaches. 

· Urban runoff pollution contaminates the 
cean, closes beaches, harms aquatic life and 

ncreases the risk of inland flooding by clogging 
utters and catch basins. 

These Best Management Practices (BMPs) 
ill ensure a cleaner city and ocean. 

• 

Concrete & Mortar 
Application Problems 

Fresh concrete and mortar 
activities are frequent sources 
of urban runoff pollution. 
Materials and waster blown or 
washed into a street, gutter or 
storm drain have a direct 
impact on the ocean. 

Sediment is the most common pollutant 
washed from worksites. Sediment clogs the 
gills of fish, blocks light_ transmission and in
creases ocean water temperature, all of which 
harm sea life, disrupting the food chain upon 
which both fish and people depend. 

Sediment carries with it other worksite pollu
tants such as cement wash, gravel, asphalt, 
pesticides, cleaning solvents, motor oil, grease 
and fuel. Poorly maintained equipment and 
vehicles leaking fuel and oil also contribute to 
ocean pollution. 

Solutions 

Handling, storing, and disposing of materials 
properly can prevent pollutants from entering 
the storm drains. 

• General Business Practices 

• Schedule projects for dry weather periods. 

• Keep materials out of the rain. Store both dry 
and wet materials under cover, protected from 
rainfall and runoff. Also, protect dry materials 
from the wind . • 

• · Secure open bags of cement to keep wind
blown cement powder away from streets, gutter, 
storm drains, rainfall and runoff. 

• Cleaning Up 

• When cleaning up after driveway or sidewalk 
construction, wash concrete dust onto dirt 
areas, not down the driveway or into the street 
or storm drain. 

· • Wash out concrete mixers and equipment 
only in designated wash-out areas, where the 
water flows into containment ponds or onto 
dirt. 

• Never dispose of cement 
washout into driveways, 
streets, gutters, storm 
drains or ditches. 

• During Construction 

• Place erosion controls (berms 
or temporary vegetation) ' '\ 
down-slope to capture runoff ~ 
carrying mortar or cement 
before it reaches the gutter. 

• Do not order or mix up more 
fresh concrete or cement than 
you wiH use. 

• Set up and operate small mixers on tarps or 
heavy drop cloths. 

• 
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Recycle o~ grease wastes. Neyer dump 
, them down ,r;m drains or on the ground. 
• Look in the yellow for "renders" or call one of 
• the disposal numbers listed in this brochure. 

/ • Employee & Client Education 

"-· Include urban runoff training in employee 
orientations and reviews. Promote these Best 
Management Practices (BMPs): 

Storage containers should be regularly 
· inspected and kept In good condition. 

• Place materials inside rigid, durable, 
watertight and rodent-proof containers with 

· tight fitting covers. 

• Store materials inside a building or build a 
covered area that Is paved and designed to 
prevent runoff from entering storm drains. 

• Place temporary plastic sheeting over 
materials or containers and secure the cover 
with· ties and weighted objects. (Not 
appropriate for storing liquids.) 

Post BMPs where employees and cusiomers 
can see them. Showing customers you protect 
the ocean Is good public relations. 

Explain BMPs to other food businesses 
through you business associations or chamber 
of commerce. 

Stencil catch basins near 
the workplace with a stencil 
that says "No Dumping: This 
drains to the ocean." 

I 
-:_·_······.]j-.·-._ .. i_I?_·.:, __ · ·. . . ~ 

·., .. I · . 

. ' i t 
• I 

\ Spill Resp'"- ..,·e Agencies 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

R~cycling & Hazardous Waste Disposal· 
I 

City of Cypress 
Department of Public Works 
(714) 229-6740 

Orange County 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 
Orange County 

\ To Report Illegal Dumping 

Deparrnent of Public Works 
(800) 69-TOXIC 
City of Cypress 

I 

\To Report a Clogged Catch Basin 

Department of Public Works, Division 
(714) 229-6760 

For more information about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. 

This brochure is one of a series of pamphlets describing 
storm drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • 
Automotive Maintenance and Car Care • Roadwork and 
Paving• Horse Owners and Equine Industry. 

• Preventing Storm Water 
Pollution During 

Food 
Service 
Industry 

A Guide For 

• Restraunts 
• Grocery Stores 
• Bakeries 
• Food Producers 
• Food Distributors 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 
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Ocean Pollution Prevention: 
It's Up To Us 

Cypess :ihas two drainage systems: 
sewers and storm drains. The storm drain 
system was designed to prevent flooding by 
carrying . excess rainwater away from city 
streets out to the ocean. Because the 
system contains no filters, it now serves the 
unintended function of carrying urban 
pollution straight to the ocean. 

This pamphlet tells you how to prevent 
ocean pollution from 11stormwater'' or "urban 
runoff." 

Rain, industrial and household water 
mixed with urban pollutants creates 
stormwater pollution. The pollutants 
include: oil and other automotive fluids, 
paint and construction debris, yard and pet 
wastes, pesticides and litter. 

Urban runoff pollution flows to the ocean 
through the storm drain system which takes 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical in our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life 
and increases the risk of inland flooding by 
clogging gutters and catch basins. 

These Best Management Practices 
(BMPs) will ensure a cleaner city and ocean. 

• 

Food Service Problems 

. The by-products · of food-related businesses 
can harm the ocean and sea life if they enter the 
storm drain system. Food businesses can 
cause harm by putting food waste in leaky 
dumpsters, not cleaning up outdoor food or 
chemical spills, or by washing outdoor spills into 
the storm drain system. 

Other routine activities such as cleaning oily 
vents and operating and maintaining delivery 
trucks are sourcs of pollution, unless proper 
precautions are taken. When it rains, motor oil 
that has dripped onto parking lot from business 
and customer vehicles is washed Into the ocean 
via the storm drain system. 

Oil and grease can clog fish gills and block 
oxygen from entering the water. Also, toxics 
found In oven and floor cleaners can, in high 
concentrations, harm aquatic life. 

Solutions 

• Keep Work Sites Clean 

Handling, storing, and disposing of materials 
properly can prevent pollutants from entering 
the storm drains. 

• Minimize Wastes 

Use non-disposable products. Serve food on 
ceramic dishware rather than paper, plastic or 
styrofoam and use cloth napkins rather than 
paper ones. If you must use cloth napkins 
rather than paper ones. If you must use 
disposable products, use paper instead of 
styrofoam and look for recycled and recyclable 
containers. ··• 

Buy the least toxic products available. 

• Look for "non-toxic," "non-petroleum based," 
· ''free of ammonia, phosphates, dye or 
perfume," or llbiodegradable" on the label. 

• Avoid chlorinated compounds, petroleum 
distillates, phenols and formaldehyde. ' 

• Use water-based products. 

• Parking Lot Drainage 

Cover, repair or replace leaky dumpsters and 
compactors, . and/or drain the pavement 
beneath them' to the sewer. Rain can wash oil, 
grease, and substances into the storm drain 
system. 

Wash greasy equipment such as vents and 
vehicles before storing outside and only in 
designated wash areas properly connected to 
the sewer system with an appropriate oiVwater 
separator. 

• Recycle Wastes 

Purchase recycled products. By doing so, 
you help ensure a use for the recyclable 
materials that people collect and recycle. 

Recycle • the following: food waste 
(non-greasy, non-animal food waste can be 
composted); paper and cardboard, container 
glass, aluminum, and tin, pallets and drums; 
and oil and grease. 

Separate, wastes. Keep your recyclable 
wastes in separate containers according to the 
type of material. They are easier to recycle if 
separated • 
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\ Spill Respor-"" Agencies 
I 

. Disposal Options add1t1onal brochure,s,'pl~,e call the City ofCXJJ~-~~uc .· • < . 
· · · · · Works Department at'(714)229-674 l. ·:: ·: '1 

· ';t)1,~Jtt~ 

• Use a cru~hing company to 
recycle concrete, asphalt 
and porcelain rather than· ..• ·. 
taklrig therr{to a landfill. : \ 

; ,. ... . .. _ .. , .. ·, 

· .. . · ;· . :.: < , ,,· ·: · ·/::_.:,, f::;·;_\~~:·~t'~f~I . . ... 
This brochure is one of a series of pamphlets descri1>irig · · f:' ,. ' ·' '· 

. ,·. (·, .. · 
storm ~-protection measures:.· ..•. ·, , .... "If .. i1,tr:::. . ·. Published by: 
Pamphlets, mclude: •'Painting• Food Service Ind~_)' . City of Cypress, \.; . 
'Fresh•\'Concretd''';and':'."~e>~~:Appl~cation_ .. · .. 't•;: (lp1 · ·, Public Works Department· 
Construction mid Site'flupervisioif ··Heavy Bquipmettdmd :· · · · . . . . . , . 
Earth-Moving :Mivities;:.-:,Landl(:aping,':Ganlenin&::and .· En,gineenng. 01~1~10~ .. 
PesU::Ontrc,l~ Jlome~ and Rmilodeling •'Airtomdtive ·.. · ' · ·· · · · · 

~in~~ce~;.~:·~~:~.~dPa~:·'~ 

/· .,;::,f·ci.~%&tf~~tW\f.1il\1Y(X~~fJ;f}•::~i{;:::; \,. ·.:'. \ ···· .. ····i{ 
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Ocean Pollution Prevention: 
, It's Up To Us 

Cypess has two drainage systems: sew
rs and storm drains. The storm drain 
ystem was designed to prevent flooding by 
arrying excess rainwater away from city 
treets out to the ocean. Because the 
ystem contains no filters, it now serves the 
nintended function of carrying urban pollu
ion straight to the ocean. 

This pamphlet tells you how · to . prevent 
cean pollution from "stormwater" or "urban 
unoff."· 

Rain,·. industrial and household water 
ixed with urban pollutants creates 

tormwater · pollution.. The . pollutants 
nclude: oil and other automotive fluids, 
aint and construction debris, yard and pet 
astes, pesticides and litter. 

i:: 
Urban runoff pollution flows to the ocean 

hrough the storm drain system which ·takes 
ater and debris straight from the streets to 

he ocean. Each day 100 million gallons of 
olluted urban runoff enter the ocean · 
ntreated, leaving toxic chemical in our surf 
nd tons of trash on our beaches. 

Urban runoff pollution contaminates the 
cean, closes beaches, harms aquatic life 
nd increases the risk of inland flooding by 
logging ·gutters and catch basins. 

These Best Management Practices 
BMPs) will ensure a cleaner city and 
cean . • 

General Construction Problems 

Construction sites are common sources of 
urban runoff pollution. Materials and wastes 
blown or washed into a street, gutter or storm 
drain flow directly to the ocean. 

Sediment is the most common pollutant 
washed from worksites, creating multiple 
problems once it enters the ocean. Sediment 
clogs the gills of fish, blocks light transmission 
and increases ocean water temperture, all of 
which harm sea life, disturbing the food chain 
upon which both fish and people.depend~ 

Sediment also carries with it other· worksite 
pollutants such as pesticides, cleaning solvents, 
cement wash, asphalt and car fluids like. mc,tor 
oil, grease·, and fueL ·. Thus, •. poorly maintained 
vehicles and heavy equipment leaking fuel and 
oil at the construction site also contribute·· to 
ocean pollution. • ·:it>:; .• 

. :}(,. 

As a contractor, site supervisor, owm•r of 
operator of a site, you may be responsiblc(for 
the environmental demage cused by . subcon
tractors or employees. 

Solutions 

Handling, storing, and disposing of materials 
properly can prevent pollutants from entering 
the storm drains. 

• General Business Practices .. 

• Cover and maintain dumpsters. Check 
frequently for leaks. Place dumpsters under 
a roof or cover with tarps or plastic sheeting. 
Never clean a dumpster by hosing it down on 
site. • 

• Keep pollutants off exposed surfaces. Put 
trash cans and recycling receptacles around 
the site. .,:.·; 1 • 

• Keep materials out of the rain. Cover .'r: 

exposed piles of soil or construction , · ·. • .... ,, 
materials with plastic sheeting or temporary : .} 

roofs. . · \:Jt} :\{ 
• Designate one area for auto parking, vehicle) 

refueling and routine equipment. '.· · ·. · .... :1.)iil. ~~ 
maintenance .. The area should be weltawayJ 
from gutters or storm drains. Make major':-::{:? 
· repairs off site ... , '1, : .. . ., ., ') . ~ ;.,,~;, ti),j 

' •. , u~~ ~s-ilttle ;e~l~l~e~ ~~t~r as. po~;lbr~;iv~ 
. dust controL ;;;., ·<{: >,:: · · , :: >.1'fi'J f]f 

-· 

• Clean. Up Spills 
: .·".:: .: '-.~/ ... \'1$(':~{~: .· }] 

·.:-; ,. : ::·.;., 
\~.~-7:tf~r\{ · ·: :.}r 

• Clean up leaks; drips and other spills '.' 1 {.;, :) 

· Immediately. This will prevent contamlnat~d.? 
soil or residue on paved surfaces~.'·)' .. \'<.· 3: 

• Never hose down •dirty9 pavemJnt ~r,:, 1 
• •· . ,. { 

impermeable surfaces wherefh.ildshave: ,-_, : 
spilled. Usedry. cleanup methods (sav/dust, /. 
cat litter, and/or rags). . ·' :· :· ~- '. ) 

. ,, ·.. . 

• Planning to Prevent Pollution 

An erosion control program, worked out ·be'.: 
fore construction begins, prevents or minimizes 
problems.' 

• Train your employees and subcontractors. · 
Make these brochures available to everyone 
working on site. Inform subcontractors about 
stormwater requirements and 
responsibilities. 

• Schedule excavation and .g activities 
for dry weather periods. 

I 
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• • Don't use diesel fuel to lubricate equipment or 
Li,m~~,:.i:>i• ,•:•;. ... :•.•. 

"j'-\~; ,,. ; ~.' ! • ~ . ' • Use drip pans or drop cloths to catch drips and 
~ill. if you drain and replace motor oil, radiator 
coolant or other fluids on site ... Collect all used 
flui~:~ore in s~parate ~onmw~rs and recycle .. 

-· • ·,Er.~)on~;revention · rr · . · 
".V .. ":(-':, ·,, ·c ,i:.··;,....... . . .-. -~·, , .. 

· • After cleariin&·grading 6r:excavating, ,exposed 
soil poses a clear.and immediate danger of• . 

. stormwater pollution. Revegetation (permanent or 
temporuy) 1 is an excellent form of erosion control 
.f~·.lllly site. . . '~: i' . . .. • • ; . 

• A.void excavation or grading in wet weather. · 

.· .• '&::~~,:n~~io~ dik~";o·:~hannel ~~ff-· 
around the site. Line channels with grass or 
iwgbened pavement to reduce runoff velocity. 

. >:~stockpile$ and. ex~va'ted.soil witli:Secured ' 
:~mrps 'Ot])lastic sheeting.· :,;,,, · ·· ,~r.m;;"· _,,. ·· ,.,,,..,., ' : -·~ 

• Remove existing vegetation only when absolutely 
. .. n8fsity::: taige projects should be done in. . '. 

phases. ·· · · · · 

~-- ~a~piM!~i.~mpormy~!i > 
>vegetation fot erosion · -· · · L 

· .. control on slopes or where 
.co~ction is not., ... , .,.-. "' 

-~lf ..... t;:,,.!-, , '·•i'' . I•• •j ·,>,t 

immediately planned.,,:·,.,.. ..... 
., ,, · .,. • · 1:•, \, · 1, 

• ~~tperman~nt vegeation as.. . . . .. . : "· : 1 

,~ !5 p,~ib~e, once excavation and_grading . · . . . . 1 
acttvttt~~~.comp ete. ",,::·.,:,.. . ; .. 

' Cringe County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

I 

~ecycling & Hazardous Waste Disposal 

City of Cypress .. 
Department of Public Works 
(714) 229-6741 
;,·· ... :;·:11.·,:.-_•. 

Orang~· County 
Recycllrig & Household Hazardous Waste Hotline 
(714) 834-6752 .· · 
OrangEt County· · 

\ To Report Illegal Dumping 

:' :~. ,_..::i ;,'-': ... 
· Deparment of Public Works 
(800) 69·{1'0XIC 

! To Report a Clogged Catch Basin 
i 

:91ty~?f 9YP,ress '..:::- . _. . .. · · ... .,·: ... ;·,~i- :,;; 
:.Oepadment of. Public Works, Maintenance 
fr14) 229-6760 

- ~ . :,, . . ; • - ~ .. ! i 

Por more information about stonn drain protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. 

This btochme is 'ofte'of a series of pamphlets describing 
storm drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction. and Site Supervision • Heavy Equipment and 
Barth~Moving · Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling• Au
tomotive Maintenance and Car Care • Roadwork and 
Paving• Horse Owners and Equine Industry. 

• 
Preventing Storm Water _,· 
Pollution During 

Heavy 
Equipment Us~ 
& Earth Moving. 

A Guide For 

• Sita Supervisors 
• Bulldozer and Backhoe Operators . 
• Gardening Machine Operators , , 
• Dump Truck Drivers 

' : ~ ·,, ' .. 
--:,~ .:i\l , 

.~ ; . ~ 

. ' 

...... , 

• General Contractors 
• Home Builders 

. !_J i .. ···:·''. \•: 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 
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· Ocean Pollution Prevention: 
It's Up To Us 

Cypess has two drainage systems: 
sewers and storm drains. The storm drain 
system was designed to prevent flooding by 
carrying excess rainwater away from city 
streets out to the ocean. Because the 
system contains no filters, it now serves the 
unintended function of carrying urban 
pollution straight to the ocean. 

This ·pamphlet tells you how to prevent 
ocean poHution from t!stormwater" or •urban 
runoff.• 

Rain, industrial and household water 
mixed with urban pollutants creates 
stormwater pollution. The pollutants 
include: oil and other automotive fluids, 
paint and construction debris, yard and pet · 
wastes, pesticides and litter. 

Urban runoff pollution flows to the ocean 
through the storm drain system which takes 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical in our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life 
and increases the risk of inland flooding by 
clogging gutters and catch basins. 

These Best Management Practices 
(BMPs) will ensure a cleaner city and ocean. 

• 

Heavy Equipment 
Operations Problems 

Soll excavation and grading operations often · 
contribute to urban runoff pollution. By 
loosening large amounts of soil and sediment, , 
earthmoving · activities can cause . sediment to 
flow Into gutters, storm drains and the ocean. _ 

Sediment Is the most common pollutant 
washed from worksltes, creating multiple 
problems once it enters the ocean. Sediment 
clogs the gills of fish, blocks light transmission 
and Increases ocean water temperture, all of 
which harm sea life, disturbing the fqod chain 
upon which both fish and people depend. 

Sediment also carries with · 1t other \vorkslta ,t · 
pollutants such as pesticides, cleaning solvents, "·' 
cement wash, asphalt and car fluids Ilka motor 
oil, grease and fuel. Thus, .poorly· maintained 
vehicles and heavy equipment leaking fuel and 
oil at the construction site also. contribute to .. 
ocean pollution. : · · .·· \.· ":.·/i ': .. /Jlf }~ · 

.. ,• .. ;. .. ,· ',. ....... ~--~ ..... -~~~, 

Solutions 
t, :. : -:· I· . ~-~ ~~ •. ,' ; . ~ \ ·~ 

Handling, storing, and disposing of materials 
properly can prevent pollutants from entering : 
the storm drains. · · · · 

• General Business Practices 

• Plan excavation and grading for dry weather. · · 

• Use as little water as possible for du.st conb'.ol.; i 

• 

• Clean Up Spills . : . 
.... ·. 

• Never hose dow~ 11dlrty" pave~,~t, °'~ ;f!B,~f ~;'}: 
meable surfaces .where · • · · . ·. ·· , .. · ·· · 
fluids have spilled. · Use · ·: ' · · · '· 

d dry cleanup methods 
(saw dust, cat litter, and/ 
or rags). .., . ., •.. . . .. 

• Sweep up dry spilled .. , . . ,~5)-..r,'.(~ 
materials Immediately. . , ~ ·z:;N, •, ~: . ·: 
Never attempt to bury· · ·. · , .... • ,:,.

1 
tit.i . · 

them or ."wash th~IJl away~~ ",-'.a~,~·.,~.·;-...-:ilf , ; .. 

• Clean up spills on dirt areas by digging up ,} 
and properly disposing of contaminated soil. 

• Report significant spills to the appropriate 1.. • ' 
spill response agencies Immediately, listed. · · .:. , 
on the back of this pamphlet • L ; ·• : • '·· ' • 

'.- ~ •. .:. . • . • ~ ~ .I ~ :_: 

i 
I . 

• .. Vehicles & Equipment,.;) 1, •• n • 
1 · · ... t ,:. .· -~~ ':; 

. • . . ·. • • : '. i ... . ,.,m;.,n • ·> : 
• Maintain all vehicles and heavy.~q~IPfil!9!t1 . 

lnsR!~J~~quenUy for leaks. · .i.•ffli· .; 1 . 

.. ::', ... ,. ··-:t.-. ' '. . . · ... 
• Conduct all vehlcle/equlpmentmalnt~mw,(:fl··~ ·., 

and refueling at one locatiC?n aw~YJl'9~~'~,., 
stoi:m drains.·,;,·· . . , :: .. ,,);,,,.1<,:1 

':· -~ : 

• •• • I • ; .rt ... 

• Perform major maintenance; repair Jobs· and 
vehicle/equipment washing off site~·· ,:r .. Hi 

• Use gravel approaches where.truck traffic'ls' 
frequent to reduce soil compaction and limit 
the tracking of sediment Into streets; r. ,n, 

l I fj 

• 
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De~ign .9 areas so . that spills , . are 
. contained ana · runoff cannot · carry spills, into 
storm drains'. . Slope the containment area to- · < 

\ Spill Res 1 • 1se Agencies 0015891



Ocean Pollution Prevention: Car Maintenance Problems • Fluids 
It's Up To Us 
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• When stri.g or cleaning.building 
exteriors with high-pressure water, block 
storm drains. Wash water onto a dirt 
area, or into the sewer system. 

• Paint Cleanup 

• Never clean brushes or rinse paint 
containers into a street, gutter, or sewer 
system. 

• For water-based paints, paint out 
brushes to the extent possible, and rinse 
In the sink. 

• For oil-based paints, paint out brushes to 
the extent possible. Clean with thinner, 
then filter and reuse thinner or solvent. 

• Disposal Options 

• Reuse leftover paint for touch-ups. 

• Recycle or use up excess paint. Call the 
Orange County 
House hold Hazardous 
Waste Hotline for 
disposal or recycling 
Information at 
(714)834-6752. 

I Spill Respc. _ /d Agencies 
I 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

I 

Recycling & Hazardous Waste Disposal 
I 

City of Cypress 
Department of Public Works 
(714) 229-6741 

Orange County ·· . • · ,: 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 ,' .~: 1 

Orange County ,.,:.:,. 

! To Report Illegal Dumping 
I 

Depannent of Public Works 
(800) 69· TOXIC . 

. .. . ;'~ ./:-:· .. , -.. 

To Report a Clogged Catch Basin 
I 

City of Cypress. 
Department of Public Works, Maintenance . 
(714) 229-6760 

For more information· about storm drain protection· or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. · 

This brochure is one of a series of pamphlets describing 
storm drain protection measures. · 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Homo Repair and Remodeling • Automotive 
Maintenance and Car Care • Roadwork and Paving • Horse 
Owners and Equine Industry. 

Painting 
. . ' ·'· 

~, ,1 ·., '..'.•· '. :i!~fi:, .. : 
i 11.,· .. , ,l,, •,I\JI,: . 

)\,:;i):Wf;f1. A Guide For 
: .. ;, ./. Jh.~~:. ; 

,, ; '· : .· .' ! ~ .. ~ . ,a,.,. 
• Professional Painters . . .. 
• · Dry Wall Crews and Plasterers , .. · j .j :~ :,_:, .. 
• ·paper Hangers ·;·- .;~··""''. 
• Floor Covering Installers - ·"· ,;, L: , ... ,..,J~:,'.' 

·-~ · .... • . . . r .. 
• General Contractors · · · · ,_::.- - < ;;I 

i,oil• 

• Home Builders and Developer~-' u;J:;,;;;·;
1 

'. 

• Do-lt-Yourselfers · · ;, ... '' 

Published by: 
City of Cypress . 
Public Works Department 
Engineering Division 

. '· .. ,1 ~-., 
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Ocean Pollution Prevention: 
It's Up To Us 

Cypess has two drainage systems: sewers 
and stonn drains. The stonn drain system 
was designed to prevent flooding by carrying 
excess rainwater away from city streets out to 
the ocean. Because the system contains no 
filters, It now serves the unintended function of 
carrying • urban pollution 
straight to the ocean. 

This pamphlet tells you 
how to prevent ocean 
pollution from •stonnwater" 
or •urban runoff." 

Rain, Industrial and household water mixed 
with urban pollutants creates stonnwater 
pollution. The pollutants include: oil and other 
auto.-motlve fluids, paint and construction. 
debris, yard and pet wastes, pesticides and 
litter .. 

Urban runoff pollution flows to the ocean 
through the stonn drain system which takes 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical in our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life and 
lncre.ases . the risk of Inland flooding by 
clogging gutters and catch basins. 

·j ~ ;; ..... , ·. ~~ ~ : 

Thise Best Management Practices {BMPs) 
will ensure a cleaner city and ocean. 

Painting 

All paints, solvents, and adhesives con
tain chemicals that are harmful to wildlife 
and humans. That is why proper 
handling and disposal of these products is 
so important. 

Toxic chemicals from liquid or solid 
products or from cleaning residues or rags 
may enter the ocean via stonn drains. 

It Is especially important not to clean 
brushes in an area where paint residue can 
flow to a street, gutter or storm drain. Once 
residue enters the sfonn drain system, it 
flows directly to the ocean. 

Solutions 

Handling, storing, 
and disposing of 
materials properly can 
prevent pollutants from 
entering the storm ' 
drains. 

• General Business Practices 

• Keep all liquid paint products and wastes 
away from the street, gutter, and stonn 
drains. Liquid residues from paints, 
thinners, solvents, glues and cleaning 

· fluids are hazardous wastes. When thor 
oughly dry, used brushes, rags, drop 
cloths .and empty paint cans (lids off), may 
be disposed of as trash . 

• 

• Use water-based paints instead of oil 
based paints. Look for the words ·Latex" 
or "Clean up with water" on the label. 

• Don't use paints over 
15 years old. They ··· 
may contain toxic . ·., 
levels of lead. · ·· · 

• Reuse paint thinner. 
Set used thinner •·. 

aside in a closed Jar to out paint particles. 
Then pour off clear liquid for future usel ,, 
Wrap the residue In newspaper and dis: 
pose of it in the trash. 

• Paint Removal 

• Chemical paint stripping residue Is a 
hazardous waste. For disposal 
information call the Orange County :. 
Household Hazardous Waste Hotline at 
(714) 834-6752. 

• Chips and dust from marine paints or· 
paints containing lead or 
tributyl tin are hazardous 
wastes. Dry sweep and call 
the Orange County 
Household Hazardous 
waste Hotline at (714) 
834-6752. 

• Paint chips and dust from non-hazardous 
dry stripping and stripping and sand 
blasting may be swept up. 

• 
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• Use .ic or non-toxic fertilizers and 
pesticides. Do not fertilize or use pesticides 
near ditches, gutters or storm drains. 

• Store pesticides, fertilizers, and other 
· chemicals in a covered area to prevent 

runoff. 

• Do not blow, sweep or rake leaves into the 
street, gutter or strom drain. 

• Conserve water by using drip irrigation, 
soaker hoses, or micro-spray systems. 

• Costruction 
Sediment, from excavation ~nd other 

construction projects, ist he most common 
pollutant washed from worksites. Sediment 
entering the ocean harms sea life and disrupts 
the food chain upon which both fish and people 
depend. 

• Keep all construction debris away from street, 
gutter and storm drain. Look for and clean up 
material that may have traveled away from 
your property. 

• Keep materials out of the rain by storing them 
· indoors or outdoors with a secure cover. 

• Plan grading and excavation for dry weather. 

• Cover ~xcavated material and stockpiles of 
asphalt, sand, etc., with plastic tarps. 

• Prevent erosion by planting 
fast-growing annual and 
perennial grasses. 

• Use a crushing company to 
recycle cement, asphalt 
and porcelain. 

1·· .. ~~ C y 

\\ 
I ' I . . 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

I 

Recycling & Hazardous Waste Disposal 
I 

City of Cypress 
Department of Public Works 
(714) 229-6740 

Orange County 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 
Orange County 

\ To Report Illegal Dumping 

Deparment of Public Works 
(800) 69-TOXIC 
City of Cypress 

\ To Report a Clogged Catch Basin 

Department of Public Works, Division 
(714) 229-6760 

For more information about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Worlcs Department at (714) 229-67 41. 

This brochure is one of a series of pamphlets describing 
storm drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • 
Automotive Maintenance and Car Care • Roadwork and 
Paving• Horse Owners and Equine Industry. 

• 
Preventing Storm Water 
Pollution During 

Home Repair 
and 
Remodeling 

A Guide For 

• Homeowners 

• Do-It-Yourself Remodelers 

• Do-It-Yourself Painters 

• Do-It-Yourself Landscapers 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 
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Ocean Pollution Prevention: 
, It's Up To Us 

Cypess has two drainage systems: 
sewers and storm drains. The storm drain 
system was designed to prevent flooding by 
carrying excess rainwater away from city 
streets out to the ocean. Because the 
system contains no filters, it now serves the 
unintended function of carrying urban 
pollution straight to the ocean. 

This pamphlet tells you how to prevent 
ocean pollution from "stormwater" or "urban 
runoff." 

Rain, industrial and household water 
mixed ·. with urban pollutants creates 
stormwater pollution. The pollutants 
include: oil and other automotive fluids, 
paint and construction debris, yard and pet 
wastes, pesticides and litter. 

. Urban runoff pollution flows to the ocean 
through the storm drain system which takes 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical in our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life 
and increases the risk of inland flooding by 
clogging gutters and catch basins. 

These Best Management Practices 
(BMPs) will ensure a cleaner city and ocean. 

• 

• Household Hazardous Waste 

· Household toxics, such as common 
household cleaners, paint products and motor 
oil, can pollute the ocean and poison the 
groundwater if not disposed of as hazardous 
waste. 

• Take your household chemicals and toxics to 
a local Household Hazardous Waste 
Roundup instead of dumping them on the 
ground, down the sink or into a gutter, street 
or storm drain. 

• Call the Los Angeles County Household 
Hazardous Waste Department (714) 834-
6752 to find out when a neighborhood 
roundup event will take place in your 
community. 

• Concrete & Masonry 
Fresh concrete and mortar application 

materials can wash down or blow into the street, 
gutter or storm drain, posing a hazard to sea life 
humans • 

• Don't mix more cement than you will use. 

• Store bags of cement and plaster under 
cover, protected frorn rainfall, runoff and 
wind, and away from gutters and storm 
drains. 

• Never dispose of cement washout or concrete 
dust on driveways, streets, gutters or 
stormdrains. 

• Painting 
All paints and solvents contain chemicals that 

are harmful to sea life. Toxic chemicals can 
come from liquid or solid products or from 
cleaning residues on rags. It is especially 
important to prevent these chemicals from 
entering drains. • 

• Never clean brushes or rinse paint containers 
into a street, gutter or storm drain. 

' 

• For oil-based paints, paint out brushes to the 
maixmum exten~ possible. Clean with thinner . 
and then filter a,:id reuse thinner. 

• For water-based paints, paint out brushes to 
the extent possible, then rinse in the sink. 

• When thoroughly dry, used brushes, empty 
paint cans (lids off), rags and drop cloths may 
be disposed of as trash. 

• Chemical paint stripping residue, including 
saturated rags, is a hazardous waste and 
should be taken to a household hazardous 
waste collectio"1 event. 

• Chips and dust from marine paints or paints 
containing lead or tributyl tin are also hazardous 
wastes. Sweep them up and save them for a 
household hazardous waste collection event. 

• Reuse leftover paint for touch-ups or recycle 
it at a local household hazardous waste 
collection event, where it will be recycled or 
donated to a local graffiti paint-out program. 

• Landscaping & Gardening 

Intensive gardening and landscaping 
increase the likelihood that garden chemicals 
and soil will wash into 
storm drains. Pesticides 
and herbicides not only kill 
garden invaders, they also 
harm insects, poison fish 
and contaminate ground 
and ocean water. 

• 
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• Safe s._ti_tu_t_e_s _____ _ 

Garden aphids and mites: mix one 
tablespoon of liquid soap and one cup of 
vegetable oil. Add one teaspoon of this mixture 
to a cup of water and spray. 

Cateplllars: apply products containing Bacillus 
thuringiensis to leaves 

Ants: place boric acid dust or hydramethylnon 
baits In problem areas. Be sure it is 
inaccessible to children and pets (it is a mild 
poison.) · 

Roaches: apply boric acid dust to cracks and 
entry points (see ants above.) Place bay leaves 
on pantry shelves. 

• If You Must Use Pesticides 
• Use a pesticide that is speclflcally designed 

to control your pest. The Insect should be 
listed on the label. Use only as directed. 

• Pesticide Disposal 

• Rinse empty pesticide containers and use 
rinse water as you would the product. 
Dispose of empty rinsed containers in the 
trash. 

• Orange County residents can dispose of 
unused household toxics at the House 
hold Hazardous Waste Roundups, 
instead of dumping them into 
the sink, street, gutter 
or storm drain. Call 
(714) 834-6752 for 
more information. 

~ 

I 

I Spill Res pf.- 'e Agencies 

' ' 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

R~cycling & Hazardous Waste Disposal . 

City of Cypress 
Department of Public Works 
(714) 229-6740 

Orange County 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 

I , 
I To Report Illegal Dumping 
I 

Orange County 
Deparment of Public Works 
(800) 69-TOXIC 

\ro Report a Clogged Catch Basin 

City of Cypress 
Department of Public Works, Division 
(714) 229-6760 

For more infonnation about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6740. · 

This brochure is one of a series of pamphlets describing 
stonn drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • Automotive 
Maintenance and Car Care • Roadwork and Paving • Horse 
Owners and Equine Industry. 

• Preventing Storm Water 
Pollution During 

Landscap1ing 
Gardening & 
Pest Control 

A Guide For 

• Home Owners 
• Gardeners 
• Landscapers 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 
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Ocean Pollution Prevention: 
It's Up To Us 

Cypess · has two drainage systems: 
;ewers and storm drains. The storm drain 
;ystem was designed to prevent flooding by 
:arrying excess rainwater away from city 
;treets out to the ocean. Because the 
;ystem contains no filters, it now serves the 
mintended function of carrying urban 
>ollution straight to the ocean. 

This pamphlet tells you how to prevent 
,cean pollution from "stormwater'' or "urban 
unoff." 

Rain, industrial and household water 
nixed with urban pollutants creates 
;tormwater pollution. The pollutants in
:lude: oil and other automotive fluids, paint 
ind construction debris, yard and pet 
vastes, pesticides and litter. 

Urban runoff pollution flows to the ocean 
hrough the storm drain system which takes 
vater and debris straight from the streets to 
,e ocean. Each day 100 million gallons of 
1olluted urban runoff enter the ocean 
1ntreated, leaving toxic chemical in our surf 
tnd tons of trash on our beaches. 

Urban runoff pollution contaminates the 
,cean, closes beaches, harms aquatic life 
tnd increases the risk of inland flooding by 
:logging gutters and catch basins. 

These Best Management Practices 
BMPs) will ensure a cleaner city and ocean. 

• 

Landscaping' Problems 

Landscaping and garden maintenance 
activites can be major contribitors to ocean 
pollution. Soils, yard wastes, overwatering and 
garden chemicals become part of the urban 
runoff mix that winds its way through the 
streets, gutters and storm drains before 
entering the ocean. Poorly functioning 
sprinklers and overwatering, for example, waste 
water and increase the number of pollutants 
flowing into storm drains. 

Fertilizers, pesticides and herbicides are 
washed off lawns and landscaped areas. 
These chemicals not only kill garden invaders, 
they also harm useful insects, poison fish and 
contaminate ground and ocean water. 

Leaves, grass clippings and tree trimmings 
that are swept or blown into the street and 
gutter are also ocean polluters. These wastes 
clog catch basins, increasing the risk of 
flooding on your street, and carry garden 
chemicals into the ocean. As they decompose, 
they also absorb oxygen fish need to survive. 

Solutions 

• General Landscaping Practices 

• Protect stockpiles and materials from wind 
and rain by storing them under tarps or plastic 
sheets. 

• Plan grading adn excavation for dry weather. 

• Use temporary check dams or ditches to 
divert runoff away from storm drains. 

• 

• Prevent erosion by planting fast-growing 
annuals and perennial grasses. These will 
shield and bind the soil. 

• Garden & Lawn Maintenance 

• Conserve water by using drip irrigation, 
soaker, hoses or micro-spray 
systems. 

• Do not blow or rake leaves into 
the street, gutter or storm 
drains. · 

• Use organic or non-toxic 
fertilizers. 

• Do not overf ertilize and do not 
f ertiliize near ditches, streams 
or other wa~er bodies. 

• Store pesticides, fertilizers and 
other chemicals in a covered 
area to prevent runoff. 

• Pesticide Alternatives 

The "chemicals-only'' approach to pest control 
is ony a temporary fix. A more common-sense 
approach is needed for a long-term solution, 
called "lntergrated Pest Management." 

Physical pest control includes caulking holes, 
building barriers, hand picking pests and setting 
traps. Biological pest control includes purchas
ing and spreading predatory insects and bacte
rial insects. Chemical pest control, a last resort 
includes dehydrating dust, insecticidal soaps, 
boric acid, horticultural oils and pyrethrin based 
insecticides. 

• 
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\ 

generated 
on amage by 
falifornia marinas 
earh JW and going inlo landfills . 

Over 60% of marine debris 
could be recycled now! 

· In addition to recycling your marine 
debris you can participate on a larger : 

/ . . 
scale by: 

. • starting a recycling program at 
your marina if one does not 
currently exist 

I 
• joining a beach or bay clean-up· 

campaign 

• supporting organizations actively 
~orking to protect the marine 
environment· 

For more information on recycling 
programs, contact: 
Coastal Resources Center 
~O. Box3084 
San Rafael, CA 94912 
(415) 527-3346 

Department of Conservation 
Division of Recycling . 
Program Development Branch 

~ 1025 P Street, Room 325 
Sacramento, -CA 95814 
(916) 323-3508 

\ 

'oesign by Mark Hall Graphic Design, Copywriting by 
SDR Consulting, Illustration by Diane Varner Illustration. 
Printed on recycled paper. 

Prever 
SeaSicknes 
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· Marine Debris -
A Preventable Siclmess 

The next time you are out on your boat or casual
ly stroll down'a dock, take a look around. Is the 
water clean, is the shoreline free of debris, i~ ani-. 
maHife·abµndant? The answer is probably no. 
The·ocean is threat~ned. Threatened by a sick-

, ness that you can prevent-the dumping of your 
debris into the water. 

The U.S. Coast Guclrd estimates that over 800 
tons of garbage are dumped annually into U .S; 

. waters. California marinas alone, generate 5 to 
3,000 tons of garbage per marina each year. 

. Every time you toss your trash into the ocean you 
become part of the problem. Your trash could be 
responsible for the death of an animal, a boating ' 
·accident; or a polluted beach.· 

There is a solution.....: something you can do 
. ~ sto,w your trash and recycle it.' 

• 

• 

1. Stop dmriping trash into the 
ocean. Whether you are on a: boat 
or enjoying the ocean from shore, 
don't carelessly toss your debris. ' 
Every can, cigarett~ butt, and, 
plastic bag hurts! 

2 • On shore ot at sea, stow your 
trash and separate recyclable 
items. You can recycle newspaper, 
glass jars and bottles, some plas
tics, paper, aluminum and steel 
cans, cardboard, scrap metal, 
wood, oil, batteries, and ¢ore. 

· Recent studies indicate that over 
60% of a marina's garbage can be 
recycled: Dispose of your non- · 
re~yclable trash in an appropriate 
receptacle .. 

3 • Take your r;cyclable items 
to a recycling center. Centers are 
available.in most commu,nities and 
many marinas have their pwn 
recycling program. 

/ 

4 • Purchase ~isely. When you 
buy new products look for items 
packaged in}ecyclable materials, 
or better yet, purchase reusable 
items. The less you need to throw 
away or recycle, th~ better for the 
ocea_., the environment, and your 
pocket book. · 

·.·. ,.,,,..,,,. ........... · 
· ··not••••••••• re•~- · : ..... ~ ·"'"''~r: . 
' .· ' ' ,> f :-..... 

• • provides a·ctis(#fe.p;,J, tiJay 
: to eliminate triislt ! '> " ' .. . ' 

I ,. • ~elp~ maintain~·,,,;,,,'°.,:, 
·.·· waste maitagemenlccosts ,. .. · 
' (whicli evmttialij~me< . ' 
· back to ;ot,; the consumer) 

' • provitle!f Positi~e: PRfo, you, . ' I 
' your vessel, andyour)narina ,' ; 
f' :. . ... . ,::. '~;.'.!; 
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CITIES OF CY LOS A PRESS, LA PALMA 
PROTECT THE E~MITOS & SEAL BEAcu' 

FUNDED B IRONMENT WHE 
CALIFO~ INTEA USED OIL RECYCLING GRANTN WE RECYCLE 

GRATED WA FROM THE 
State Oil Recycling Hot:TE.MANAGEMENT BOARD ne -800-CLEAN UP 

ttt3§•i&t•ii•)· ··~1 
Bring to service stat" • shop, drop-off locatiion, quick lube" 

hazardous waste Of!, or household 
Inquire about ci:;:~d on for recyclir 
not mix with othe I e collection. o, 

PROPER Iii,,,. 
r automotive fluid• 

MANAGEMENT P' 
• •

1 
Prevents: 

SOI and water contam· • damage to . mation, 
wastewat septic systems an 

er treatment fac"lili 
Can be rerefined an~ 8' 

reused as fuel. 

BENEFITS · 
Of PROPER. · 

IIANAGEMENT 

ABOUT TIRES: 

Nearly 200 
million worn 
passenger tires are 
generated each year. 
Some are recycled into 
products like rubber mats or 
footwear, while others are bUrned as fuel 
or retreaded and sold a9ain. Recycling 
and retreading keep m1lhons of scrap tires 
out of landfills each year. 
PROPER TIRE MANAGEMENT 
• Purchase retreaded tires! CurrentlY,, 
approximately 400 million gallons of 011 are saved 
each year due to the use of retreaded tires. Doing so 
also reduces municipal tire procurement and disposal 
costs. and saves you money! For more information on 
retreaded tires. call the Tire Retread Information 
Bureau at (408) 372-1917. 
• Properly maintain tires! This extends wear and 
increases the chance that they can be retreaded. 

1) Keep tires inllated at recommended inllation 
\eve\. Underinflation can waste up to 5% of 

a car's fuel\ Check every two weeks. 
2) Repair punctures; maintain alignment; 

rotate tires every 6,000 - 8,000 miles. 

Toxic 

3) Check tread wear indicators (on 
tires) penod1~\ly. When tire tread 

1s worn to same height as tread 
wear indicator. retread or 

replace tire. 
For more information on tire safety ·: • -: · · 

and maintenance. contact the 
Tire Industry Safety Council 

at (202) 783· 1022 . 

1111 IIC1Clll. 
The Automobile Care for 

the Environment Guide 

HAZARD PROPERTIES: 

Toxlc:.Mav cause injury or.death upon 
mgest1on. inhalatten. or skin absorption 
(depends on dose. length of exposure). 
Flammable: can be ignited by a flame. 
spark, ignition source or hot surface, 
under almost all temperature 
conditions. 
corrosive: A chemical (or its vapors) 

that can burn or destroy living tissues 
at the site of contact. and deteriorate 

or wear away the surface of a 
material. 

Prepared by EHMI. 
Environmental Hazards 
Management lnstitu1e. 
1 o Newmarket Road. 
P.O. Box 932. 
oumam. NH 0382• 

Printed on recycled paper. 

<· 1996EHML 
All Rights Reserved-

--
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COLLECTION CENTER LOCATIONS 

1071 N. BLUE GUM STREET 
Located between the 91 & 57 Fwys 
at the corner of La PalmaAvenue 
and Blue Gum Street in Anaheim 

*Visit the Stop & Swap to obtain partially used 
household products at no charge. 

HUNTINGTON BEACH 
REGIQNAL .· .. ·. 

COLLECTION CENTER 

17121 NICHOLS STREET 
Next to Rainbow Recycling and Disposal. 

Major cross streets are Beach Blvd. 
and Warner Ave. in Huntington Beach. 

6411 OAK CANYON 
Next to City of Irvine Corporate Yard. 

From the (5) freeway take the Sand Canyon 

exit, go Southwest to Oak Canyon and turn right. 
*Visit the Stop & Swap to obtain partially used 

household products at no charge. 

SAN JUAN CAPISTRANO 
REGIONAL;":,'?'.,,.> .. 

. COLLECTION CENTER 

PRIMA DESHECHA LANDFILL 
From the (5) freeway take Ortega Hwy. (74), 

east to La Pata Avenue, turn right and 

follow road to Landfill entrance. 

COLLECTION CENTER HOURS OF OPERATION: 

.. Tuesday through Saturday 
9:00 a.m. to 1 :00 p.m. 

Collection Centers are Closed: 

Rainy Days; Christmas, Independence, 
New Years and Thanksgiving Days. 

Hazardous waste is not accepted from businesses, schools, 
government agencies, churches, non-profit organizations. 

n t. ;j Printed on recycled paper 

• 
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City of Cypress 
Department of Public Works 

Best Management Practices for Construction Activities 

The following represents the minimum standards of good housekeeping which 
must be implemented on all construction sites regardless of size. 

• Eroded sediments and other pollutants must be retain_ed on· site and may not be 
transported from the site via sheetflow swales, · area drains, natural drainage courses 
or wind. 

• Stockpiles of earth and other construction related materials must be protected from 
being transported from the site by the forces of wind ~r water .. 

' 
• Fuels, oils, solvents and other toxic materials must be stored in accordance with 

their listing and are not to contaminate the soil and surface waters. All approved 
storage containers are to be protected from the weather. Spills must be cleaned up 
immediately and disposed of in a proper manner. Spills may not be washed into the 

.~ 
drainage system. · ' . 

• Excess or waste concrete may not be washed into the public way or any drainage 
system. Provisions shall be made to retain concrete waste on sites until they can be 
disposed of as solid waste. 

• Trash and construction related solid wastes must be deposited into a covered 
receptacle to prevent contamination of rainwater and dispersal by wind. " 

• Sediments and other materials may not be tracked from the site by vehicular traffic. 
The construction entrance roadways must be stabilized so as to inhibit sediments 

· from being· deposited into the public way. Accidental depositions must be swept up 
immediately and may not be washed down by rain or other means. 

• Any slopes with disturbed soils or denuded of vegetation must be stabilized so as to 
inhibit erosion by wind and water. 

• Other 

• • The above Best Management Practices are detailed in the Califomia Storm Water Best Management Practices 
Handbook March 1993. 

• Questions regarding these practices should be directed to the Cypress Dept. ·of Public Works (714) 229-6752. 

i ; 
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City of Cypress 

Department of Public Works 

GUIDELINES FOR. CLEANING 
AUTOMOTIVE SERVICE FACILITIES 

Steam/Pressure Washing of Vehicle Maintenance Areas & Fuel Dispensing Areas 

* Block· the storm drain and collect water/waste for disposal to the sanitary sewer (with 
the prior approval of the local sanitation district). 

Pressure Washing Sidewalks, Parking Lots, Common Areas 

* If soap or any other cleaning agent is used, block the storm drain and collect 
water/waste and discharge to the sanitary sewer (with the approval of the local 
sanitation district). 

• 

* If o_nly tap water with no cleaning agent is used, then the following Best Management • 
Practices (BMPs) must be implemented before pressure washing: 

~ Prior to washing, clean and/or sweep all large debris from the area, and 

~ Clean any oil/auto fluid spills with an appropriate dry method, such as kitty litter 
or other absorbent, and dispose of appropriately. 

~ To the extent practicable, the wash water must be directed to vegetative or 
unpaved areas where it would percolate, 

~ If visual observance of the wash water indicates contamination (cloudy, 
colored, presence of suspended solids), additional Best Management Practices 
such as temporary retention of wash water (sandbags around storm drain 
inlets) or filtration methods must be implemented prior to discharge. 

o Questions regarding these practices should be directed to the Cypress Dept. of Public Works (714) 229-6752. 

• 
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The Cypress Federal Little League Major AD-Stars won the conrornlo .Dlst~ct 29 tournament that 
took place Juty 1-19 •. and featured 15 different area league on-star teams. CYPfeSS won the 
tournomenr with a come-from-behind victory In the 6th Inning or the final game. The tear,, now 
moves on to the Cotifomio Sectional Tournament In Huntington Beach. Team members Include 
(from tell. front row) John Short. Mott Gros. Breit Tonas. Chad Cotvtn. Michael Rolnes. Jacob Novy. 
(middle) Jeff Fenoglio, Adam WUk, Trey Meeke~ Jordon Lora. Mott Sherren. Mlehoel MonlsOn. BIBY 
Swanson. Brodtord Belote. (bock) Cooch Tom Gros. Cooch Robin Rlee, Cooch Alan Meeket 
Player Agent Lisa Morrison. Cooch Fronk Sherren and Manager Rondy lonos. 

Cypress Stars Head to National Championships 
competing in the AAU National Peoria, Ariz., from July 28 to 
Championship Tournament in Aug. 5. 

A team of local baseball players 
from the· Cypress area will be 

Participating players include, 
from Cypress High School, Sreve 
Clark, Robert Hook, Andrew 
Lara, JJ. Lovejoy, Jusrin 
Masigila, Rusty Murray, Brian 
Parkhill, Rosel Samala and 
· Richard Zarare; from Kennedy 
High School, Shawn Benevante, 
Kevin and Manhew Monahan. 
· Other players incldue Steve 

••· "Fabela;,>oug Fbrd, Nick ·Henry,·· 
Kyle Stanley and AJ. Sappi .. 

They will be competing with 
teams from all over the nation for 
this tille for 17-year-old players. 

Many of the players have been 
playing tournament ball together 
for five years. 

Team Needs Uniforms 
The Cypress High School Girls 

Basketball Program is trying to 
purchase new uniforms and 
warm-up outfits for 1he upcoming 
2000-200 I basketball season. 

.Donations of S 100 are rewarded 
wi1h recognition in the annual 
program; $500 donators will 
receive a complimentary team 
phoro, a half-page recognirion in 
1hc program and two cumplimcn .. 
rary admissions to all Cypress 
High School girls' basketball 
home games. For information. 
cull (714) 746-1358 or 746-8336. 

l"llolDbylvay Mpn 

Mls$lon VleJo's JennHer 
Mcleod. 25. was the top 
female finisher In the seal 
Beach 1 CHnue swim on July 
15. and finished second 
overon among au finishers. 
with a time of 3:21 :49. 

"'*'bJAayM,en 
Sarah Alvy, 11, writes "Eat My 
Bubbles" on the bock ot 
Kelsey Myers. 10. at the seal 
Beach Rough Water Swim 
held on JulyJ~· 

- _5_elf Storage, Low Prices 
,-------------u-------------1 
I $20 OFF 11PAY2M0NTHS1 
I ouurra MmmtS II GET t MON'IH PREE I 
I With Any 1Dx10 or Bigger II W111r Any 5110 er Biggar I 
I NIW m>IIACI lll!NL\L II N1!W STOIACli IIENTAL I 
~---~~~---..!~_:o·u:.~ __ ..! ,-------------v-------------, I FREE ml FREE I 
I Gift Certificate T Phone Card I 
: AJ.~~~ II Sl()OO I •°"'~ .. --... -..:::_ :: o..a..-.. -··--- • ----ft·.P.Z'P---------.:'!.·~'!.~---2 

• 0-, 7 Daya • ~" 
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---Olympic Teams to Compete. in Los Al 
- SA 10 get a look al one another." 
By KENDRA KRAUSE Team u ll's a definite .,...,.....,.. lo lhe 
For 1/te N~-Enlerprise Tournament Schedule Olympic games. especially since 

From June 29 to July 9. all of ••-;~"! t:';J;:::""' 4 the si• teams playing in this event 
the · world's Olympic water polo ·~ are the same learns playing in 
teams will be in Los Alamitos al 11111 

- - Australia. 
the Waler Polo National Aquatic - It's also just an amazing way lo 
Center on the Joint Forcer; .....,_...,,n ... " ..... 1t.JDp.• spendanevening. 
Traini111 Base. competing in two =:-.:";' :~ :::: The teams see a golden oppor-
toumamenll. =-~~ :::;-- ~== tunity to educate the community 

The men's Olympic team will _..,,, ,,.,.., .,.,,,a about waler polo. as -11 as gar-
engage in a fierce competition for --a- ner some .. home town support." 

lhe UPS Cup, from June 27 lo --· ft~- '"'•·• whichtheymaylackinAustralia. 
July 2. - - ..... -.: .......... " .... _•·••• ·...i.e more people we can get. 

1be women's team1 will face.. :.=-_w..'1" :~:.::·:· the beuer.-·10-show -what water_ . .._ ____ ...__ 
each other from July 4 lo 9 for the =-:.· ;..:;--!'!'r,:. polo is; ifs good lo have fans. 
Holiday Cup. ,,,...,, especially when you're at home, 

The opportunity to witness .,0 ..,.,, 16 __ ,o .butmnsllywewouldlike101each 
these competition• is one that. ,_, people about waler polo." Rlid 
simply put. should not be passed soz _, 11 - player Heather Petri. 
up: it meam watching Olympic the team has won in recent Maureen OToole. who has seen 
athlete• who are representing Olympic yean, al"" mentioning •i• Wnrld Championshi.,. and 
America. that the last gnld medal came who will retire afler Sydney. sees 

'This is a great opportunity lo home in 1904. the impo11811Ce of fan support. 
test us, lo see where - are as far He sees a great opportunity lo "When you play in Italy. the 
a, world waler polo." 11id John bring one home this year. fans ju5110 off. and the place is 
Vargas, head coach of the men's According lo the women's learn packed. We're proud to be at 
team. · captain. Julie Swail, "This_ is the home and representing our coun-

He recounted the medals that last chance for the Olympic teams try. and having a crowd would be 

waste to a .collection center. 
Items accepte~ include: 

a~~mothre pro~11cts, on & . 
lateK paint,· pesticides & 

herbicides, household deaners, hobby & pool suppUes, 
and household batterleL This Is a FREE public serwice. 

The County of Orange has several Household Hazardous Waste 
Collection Centers available to residents upon proof of residency 

COLLECTION CENTER LOCATIONS 

Hazardous waste Is not accepted from businesses, schools, · 
government agencies, churches, and non-profit organizations. 

Call the Household Ha1ardous 

Waste HOTLINE at: (714) 834•6751 

' 
for quantity instructions 

and additional information. 
R!CYCL! 

U 5 ! D O 
I 

L Advertising funded by a grant from the Califomia Integrated Waste Management Board . 

- .. K-"
U.S. Women's ()lymplc Water Polo team membetS. (from left) 
Brenda VIiia. Courtney Johnson and Julie Swatt discuss lhe 
IJP(:Olnlng prEK)lymplc tournaments to be held at lhe Joint 
Forces Training Base In Les Alamllos. 
helpful. We don't get to play at together for a common goal. 
home very often." O"Tonle !laid. They're all ml• mndets;· she said. 
. Fanna Fugua, not a member of And maybe that in itself is a 
the · team bul spending lhe sum- valid reason lo allend; good role 
mer practicing with them, has a models are sometimes hard lo find. 
unique view of the teams. So grab the youngsters and 

"Everyone knows what they watch a game. For information. 
want and they pull themselves call (562) 430-1071. 

. A\lstralia Trip Proves Costly 
The U.S Women's -er polo storm had calmed. the sunshine 

na1ional team returned home on saw Australia coming out on lop. 
June 18 from a producli\Oe two 5-4. 
weet.. of training in Australia. but The team ·s arrival al the pool 
two-meter defender Rohin was less than pleasant. As the 
Beauregard injured her knee prior team wa., walking across the rain• 
to the team's final match with the· soaked pool deck, Beauregard 

· Aussies on Thursday, June 15. slipped awkwardly, injuring her 
Having played lhree lest match- knee. 

es wilh the Au.uies in Sydney. · The U.S. misfortune · Know• 
drawing two looses and a tie in the hailed alter the game's linl sprint. 
process. the U.S. was eager to cap with the Auaies drawing lint 

· ·-ofrilJ"'liip in ·winning· fashion. blood. · · · · · · · 
Thal· opportunity came · on '"Individually, we had some 
Thursday night. June 15, in . great performances." said USA 
Kawana on Australia's Sun,hine coach Guy Baker. "Notably, 
Coast. Nicolle Payne in goal, Brenda 

The U.S. joined their hold.• in Villa frnrn the outside. and Ellen 
an Olympic IOl'Ch relay that night. E.,tes and Oubba Sheehy out of 
with team members perched atop set." · 
Harley Davidson motorcycles. II is uncer1ain when Bcautegard 
The fanfare in the streets. ~v- will be ahle lo retum. 
er, would give way to the fomth The team will mate its Holiday 
conies! in a week's time between Cup debut at 7 p.m. on July 4 
the U.S. and Australia. against Canada. which will be fol-

Unfortunately. it was a game lowed by a frrewnrks spectacular. 
mamd by rain, shot clock prob- For infnrmation. visil www.hol-
lems and freak injuries. When the idaycup.com. 

. -
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Do--You Know Where 
The Water In Your 
Storm Drain 
Goes? 

/ 

I 
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For More Information ... 

Questions regarding this notice may be directed to: 

The Orange County Public Faciiities and Resources 
Department's Stormwater Section at (714)567-6363 

Or 

Pavlova Vitale of the Santa Ana Regional Water 
Quality Control Board at (909) 782-4130 

• • 

MOBILE 
DETAILING AND 

THE WATER 
QUALITY ACT 

This.flyer has been prepared at the request olthe 
mobile detailing induslly to provide direction with 

regard to compliance with the.federal Water Quality 
Act <?ff 987 . 

• 
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Cypt'ess City 

Channel 36 Pt'ogrammlng 

2nd and 4th Mondays 
City Council Meetings. (live)- Coverage begins at 7:00 p.m. 
Replays every Wednesday at 6:00 p.m. & Sunday at 9:00 a.m. 

Lost Pet Bulletin. 6:30 p.m. & 6:45 p.m. 

Tuesdays and Thursdays 
National Gallery of Art 
10:00 a.m. & 6:00 p.m. 
Discover Cypress 
10:30 a.m. & 6:30 p.m. 

Crime File 
11 :00. a.m. & 7:00 p.m. 

Your City Your Police 
11 :30 a.m. & 7:30 p.m. 

Cypress cares 
12:00 p.m. & 8:00 p.m. 

Modem Video 
12:30 p.m. & 8:30 p.m. 

Annenberg CPB 
1 :00 p.m. & 9:00 p.m. 

Navy & Marine Corp News 
2:00 p.m. & 10:00 p.m. 

In the portion of the City served by Time Womer Cable, taped 
replays of Cypress City Council meeting air on Sunday mornings 

starting at 10 a.m. on channel 3 . 

Commission and 
Organization 

Monthly Meetings 
Civic Theatre Guild 

1st Tuesday. 7:00 p.m .. Theater Guild Boord Room 
Youth Commission 

1st & 3rd Tuesday. 6:30 p.m .• Community Center 
Friends of Cypress Cultural Arts 

1st Wednesday. 7:00 p.m .• Senior Center 
Friends of Cypress Recreation and Parks, Inc. 

2nd Wednesday. 7:00 p.m .. Senior Center 
Coble TV and Technology Commission 

1st Thursday. 4:00 p.m .• Ctty Hall 
Senior Citizens Commission 

2nd Wednesday. 3:00 p.m .• Senior Center 
RecreaHon & Community Services Commission 

3rd Tuesday. 7:30 p.m .• Communtty Center 
Traffic Commission 

3rd Tuesday. 3:00 p.m .. Ctty Hall 
Cultural Arts Commission 

1st Thursday, 7:00 p.m .• Communtty Center 

Tips to Keep Our Oceans Clea 
Recent incidents of beaches being closed.due-lo polluted waters should l 
concern lo oll of-us: -Nof only do our beaches provide o recreational ore· 
southern California residents. they also serve os the home for marine 
Protecting our coostol waters begins with you. . • · · 

\'.-; .... _. 

To help protect our ocean waters. we need lo eliniinole the source 
pollution which enter the ocean VIO catch basins and storm drains. The phi 
"NO DUMPING " DRAINS TO OCEAN". which is stenciled on city c< 
basins. means.just that : whoiever enters goes directly to the ocean. 
poper cup or gross clippings you thought about tossing in the cot ch basin 
end up Ot the beach ond wiJI no! be removed ol O treatment facility OS m, 

people believe. · · 

You con helpleep our oceans clean by practicing the following• 

• Place oil litter in o trash receptacle. Do not throw trash on the grm 
because ii could eventually end up in o catch basin ond. subsequently. · 
ocean. 

• Follow manufacturer's instructions while applying fertilizers. herbicides. 
pesticides ot your home. Excessive use moy cause the material to run , 
your lawn arid into the gutter. 

• If your automobile is leaking oil. hove 11 repaired. 01 on the driveway 
street will enter the storm drain system with irrigation water or during roir 
weather. ··•. • · 

• Be sure to pick up ofter )'()UT pets while toking them for walks around It 
neighborhood, ·. · 

• Prevent construction mof~riols. such os concrete, plaster, or po.int. fror 
entering the storm drain system by using appropriate containment barrier 
when working,With these materials. · 

For additional waler quality infor1r19lion .• pleose coll the Deportment of Publi, 
Works ol (714) 229-6740: Remember; It Is up to you to mok.e sure that OU 

ocean waters remain safe for future generations. 

City Telephone Numbers 
Business License ........................................................ 229-6712 
City Clerk ................................................................... 229-6680 
Mayor/Council .......................................................... 229-6699 
City Manager ............................................................ 229-6688 
Community Development ....................................... 229-6720 

Building Division ............................................... 229-6730 
Redevelopment Agency ............................... 229-6729 

Finance Department ................................................ 229-6713 
Orange County Fire Department (Business) .......... 744-0400 
Orange County Library. Cypress ............................. 826-0350 
Personnel Office (Job Line) ..................................... 229-6681 
Police Deportment 

Administration .................................................. 229-6620 
Crime Prevention ............................................ 229-6626 

Public Works .............................................................. 229-67 40 
Engineering Division ........................................ 229-67 41 
Maintenance Division (7:30 o.m. - 4:30 p.m.)229-6760 
24 Hour Graffiti Removal ................................ 229-6760 

Recreation and Park District 
Communtty Center Facilities & Programs .... 229-6780 
Senior Citizens Center ..................................... 229-2005 
Senior Citizens Nutrition .... : ............................. 229-2007 

Cypress·City Hall Information .................................. 229-6700 
Ctty of Cypress Website address Is: www.cl.cypress.ca.us 
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Cypress City · 

Channel 36 Programmlng 

2nd and 4th Mondays 
City Council Meetings. (live) - Coverage begins at 7:00 p.m. 
Replays every Wednesday at 6:00 p.m. & SUnday at 9:30 a.m. 

Lost Pet Bulletin, 6:30 p.m. & 6:45 p.m. 

Tuesdays and Thursdays 
National Gallery of Art 
10:00 a.m. & 6:00 p.m. 

Take 5 and Play 
10:30 a.m. & 6:30 p.m. 

.cnmeRle 
11:00a.m. & 7:00p.m. 

Your City Your Police 
11 :30 a.m. & 7:30 p.m. 

Cypress Cares 
12:00 p.m. & 8:00 p.m. 

Modem Video 
12:30 p.m. & 8:30 p.m. 

Annenberg CPB 
1 :00 p.m. & 9:00 p.m. 
Navy & Manne Corp News 
2:00p.m. & 10:00p.m. 

Commission and 
Organization 

Monthly Meetings 
Civic Theatre Guild 

1st Tuesday. 7:00 p.m .. Theater Guild Board Room 
Youth Commission 

1st & 3rd Tuesday. 6:30 p.m .. Community Center 
Friends of Cypress CuHural Arts 

1st Wednesday. 7:00 p.m .. Senior Center 
Friends of Cypress Recreation and Parks, Inc. 

2nd Wednesday. 7:00 p.m .. Senior Center 
Cable .TV and Technology Commission 

1st Thursday; 4:00 p.m .• City Hall 
· Senior Citizens Commission 

2nd Wednesday, 3:00 p.m .• Senior Center 
Recreation & Community services Commission 

3rd Tuesday. 7:30 p.m .• Community Center 
Traffic Commission 

3rd Tuesday, 3:00 p.m .• City Hall 
CuHural Arts Commission 

2nd Thursday. 7:00 p.m .. Community Center 

Recyding In Cypress 
When ii comes to recycling, Cypress is right on track. · Recycling has been 

alive and well In the City for years. In 1 QSQ, the California S. 
Legislature passed recycling legislation that required every city 
county in California lo divert 25% of its trash from landfills by 1995 an 
50% by the year 2CX)(). Cypress can proudly say that by 1995 the City 
had surpassed the State's year.. oal b diverting 63% of its trash 
from nearby landfills. T vor of protecting the 
environment, here a 

• Shop carefully 
purchase pr 

• ·oo. 

• Buy appropriately packciged produc 
30% of all our waste. and much of the 
protect the product. 

slic bags. 

ackaging represents about 
. ckaging isn't even needed to 

Recycling and reducing the amount of waste your household generates 
helps the environment and saves a variety of resources, including energy, 
water, minerals and trees. It also helps reduce pollution. Finally, by 

recycling you are helping the City continue to meet a state manda. 
reduce waste. 

City Telephone Numben 
Business License ........................................................ 229-6712 
City Clerk ................................................................... 229-6680 
Mayor /Council .......................................................... 229-6699 
Clty·Manager ............................................................ 229-6688 
Community Development ....................................... 229-6720 

Building Division ............................................... 229-6730 
Redevelopment Agency ............................... 229-6729 

Finance Department ................................................ 229-6713 
Orange County Fire Department (Business) .......... 744-0400 
Orange County Library. Cypress ............................. 826-0350 
Personnel Office (Job Line) ..................................... 229-6681 
Police Department 

Administration .................................................. 229-6620 
Crime Prevention ............................................ 229-6626 

Public Works .............................................................. 229-6740 
Engineering Division ....................... .'; ............... 229-6741 
Maintenance Division (7:30 a.m. - 4:30 p.m.)229-6760 

Recreation and Park District 
Community Center Facilities & Programs ... : 229. 
Senior Citizens Center ..................................... 229-
Senior Citizens Nutrition.; ................................. 229-2007 

Cypress City Hall Information .................. : ............... 229-6700 
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CypffSS City 
Channel 36 Programming 

2nd and 4th Mondays 
City Council Meetings. (live)- Coverage begins at 7:00 p.m. 
Replays every Wednesday at 6:00 p.m. & Sunday at 9:00 o.m. 
Lost Pet Bulletin. 6:30 p.m. & 6:45 p.m. 

Tuesdays and Thursdays 
National Gallery of Art 
10:00 o.m. & 6:00 p.m. 
Discover Cypress 
10:30 o.m. & 6:30 p.m. 

Crime FIie 
11 :00 o.m. & 7:00 p.m. 

Your City Your Police 
11 :30 o.m. & 7:30 p.m. 

Cypress Cores 
12:00 p.m. & 8:00 p.m. 

Modem Video 
12:30 p.m. & 8:30 p.m. 

Annenberg CPB 
1 :00 p.m. & 9:00 p.m. 
Navy & Marine Corp News 
2:00 p.m. & 10:00 p.m. 

In the portion of the Ctty served by Tlme Worner Coble. toped 
. replays of Cypress City Council meeting air on Sunday mornings 

starting at 10 o.m. on channel 3. 

Commission and 
Ol'plllzatlon 

Monthly Meetings 
CMc Theatre Guild 

1st Tuesday. 7:00 p.m .. Theater Guild Board Room 

Youth Commission 
1st & 3rd Tuesday. 6:30 p.m .• Community Center 

Friends of Cypress CUiturai Arts 
1st Wednesday. 7:00 p.m .. Senior Center 

Friends of Cypress Recreation and Parks, Inc. 
2nd Wednesday. 7:00 p.m .• Senior Center 

Coble TV and Technology Commission 
1st Thursday. 4:00 p.m .• City Hall 

Senior Citizens Commission 
2nd Wednesday. 3:00 p.m .• Senior Center 

Recreation & Community Services Commission 
3rd Tuesday. 7:30 p.m .• Community Center 

Traffic Commission 
3rd Tuesday. 3:00 p.m .• City Hall 

Cultural Arts Commission 
1st Thursday. 7 :00 p.m .• Community Center 

Recycling in 20~0 
A special "ThankYou· goes out to all Cypress residents for their 
participation in the City's curbside recycling program. Your out
standing participation resulted in less trash generated which 
means less trash hauled to the landfills. This is significant because 
it means that our local landfills will not reach capacity as early as 
originally predicted i ,., City met the State 
requirement of di · m aY./ay from the 
landfill. Recycli 

The year 2000 
year when the 
Califor 

sources. 

ss as this is the 
met by all 

ncouraged 
Recycle 
can we 

re some 

• We save over ery ton of glass 
recycled - 1.330 lbs. of sand. 43 · s. of soda ash. 433 lbs. of 
limestone and 151 lbs. of feldspar; 

• If the Pilgrims had six-packs. we'd still have the plastic rings 
from them today. The long decomposition period of material 
such as plastic makes it even more important to recycle. 

Recycling - it not only benefits you - it benefits all of us. 

City Telephone Numben 
Business License ........................................................ 229-6712 
City Clerk ................................................................... 229-6680 
Mayor/Council .......................................................... 229-6699 
City Manager ............................................................ 229-6688 
Community Development ....................................... 229-6720 

Building Division ............... , ............................... 229-6730 
Redevelopment Agency ............................... 229-67'29 

Finance-Department ................................................ 229-6713 
Orange County Fire Department (Business) .......... 7 44-0400 
Orange County Library. Cypress ............................. 826-0350 
Personnel Office (Job Une) ..................................... 229-6681 
Police Department 

Administration .................................................. 229-6620 
Crime Prevention ............................................ 229-6626 

Public Works .............................................................. 229-6740 
Engineering Division ........................................ 229-6741 
Maintenance Division (7:30 a.m. - 4:30 p.m.)229-6760 
24 Hour Graffiti Removal ................................ 229-6760 

Recreation and Park District 
Community Center Facllltles & Programs .... 229-6780 
Senior Citizens Center ..................................... 229-2005 
Senior Citizens Nutrition .................................. 229-2CXJ7 

Cypress City Hall Information .................................. 2'29-6700 
City of Cypress Website address Is: www.cl.cypress.ca.us 
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2nd and 4th Mondays 

City CouncD M~ (live) - Coverage begins at 7:00 p.m. 
Replays every Wednesday at 6:00 p.m. & Sunday at 9:00 a.m. 

Lost Pet Bulletin. 6:30 p.m. & 6:45 p.m. 

Tueldayl and Thursdays 
National Gallery of Art Cypress Corea 
10:00 a.m. & 6:00 p.m. 12:00 p.m. & 8:00 p.m. 
Discover Cypr811 Modem Video 
10:30 a.m. & 6:30 p.m. 12:30 p.m. & 8:30 p.m. 

Crime File Annenberg CPI 
11 :00 a.m. & 7:00 p.m. · 1 :00 p.m. & 9:00 p.m. 

Your City Your PoDce Navy a Marine Corp News 
11 :30 a.m. & 7:30 p.m. 2:00 p.m. & 10:00 p.m. 

In the portion of the City served by Time Warner Cable, taped 
replays of Cypress City Council meeting air on Sunday mornings 

starting at 10 a.m. on channel 3. 

Commlssloa aad 
Olpllizatloa 

Monthly Meetings 
CMc Theatre Gulld 

1st Tuesday, 7:00 p.m .. Theater Guild Board Room 
Youth Commission 

l st & 3rd Tuesday, 6:30 p.m .. Community Center 
Friends of Cypress Cultural Arts 

1st Wednesday. 7:00 p.m .• Senior Center 
Friends of Cypress Recreation and Parks, Inc. 

2nd Wednesday. 7:00 p.m;, Senior Center 
Coble TV and Technology Commission 

1st Thursday. 4:00 p.m .• City Hall 
Senior Citizens Commission 

2nd Wednesday, 3:00 p.m .• Senior Center 
Recreation a ~mmunlty Services Commission 

3rd Tuesday, 7:30 p.m .• Community Center 
Traffic Commission 

3rd Tuesday, 3:00 p.m., CHy Hall 
Cultural Arts Commission 

1st Thursday, 7:00 p.m .. Community Center 

City releplJoaeNumben 
Business License ........................................................ 229-6712 
City Clerk ................................................................... 229-6680 
Mayor/Council .......................................................... 229-6699 
City Manager ............................................................ 229-6688 
Community Development ....................................... 229-6720 

Buildlng Division ............................................... 229-6730 
Redevelopment Agency ............................... 229-6729 

Finance Department ................................................ 229-6713 
Orange County Fire Department (Business) .......... 744-0400 
Orange County Library. Cypress ............................. 826-0350 
Personnel Office (Job Une) ..................................... 229-6681 
Police Department 

Administration .................................................. 229-6620 
Crime Prevention ............................................ 229-6626 

Pubilc Works .............................................................. 229-67 40 
Engineering Division ........................................ 229-6741 
Maintenance DMslon (7:30 a.m. - 4:30 p.m.)229-6760 
24 Hour Graffiti Removal ................................ 229,,6760 

Recreation and Park District 
Community Center Facllffles & Programs .... 229-6780 
Senior Citizens Center ................................... °' 229-2005 
Senior Citizens Nutrition .................................. 229-'2IXJ7 

Cypress City Hail Information .................................. 229-6700 
City of Cypress Website address Is: www.cl.cypress.ca.us 
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Lillco1n.Avenue··5chedu1ec1 .. . .. . .. . • .,~~lift> .. ·. 

• n September 28, 1998, the Cypress City Council approved the 
$4.3 million Lincoln Avenue Streetscape Project which includes 
construction of aesthetic improvements to the Lincoln Avenue 
Bridge across the Coyote Creek. Construction on this project 
began in October 1998 ?nd is estimated to be completed in July 
1999 .. 

The construction of entrance monuments at the Lincoln Avenue 
bridge is only part of the major improvements scheduled for this 
street. Other improvements will include new roadway surface 
treatments, bridge and ornamental street lighting, landscape treat
ments at both ends of the bridge and parkway planter extensions 
located at major intersections. Also included is planting of several 
new street tree.s in conjunction with the reconstruction and reland
scaping of medians. Finally, new storm drains and asphalt are 

planned for this major thoroughfare. All scheduled construction 
will occur between Valley View Street and Bloomfield Avenue. 

The streetscape improvements to Lincoln Avenue are a major 
component of the Rediscover Lincoln Project. This is a multifaceted 
effort to revitalize the Lincoln Avenue corridor. Recognizing that a 
facelift is not enough, the City Council is working in partnership 
with the community to consider implementing land use and design 
standards for private development on Lincoln Avenue, including 

strategies for stimulating economic development. 

• 
1998 Business Appreciadon 

Breakfast 
On October 6, 1998, the Cypress City Council held its annual 

Business Appreciation Breakfast. This event was hosted in the 
Cypress Ballroom at the Courtyard Marriott. Approximately ~ 
business leaders attended representing many of the City's major 
corporations. The purpose of the breakfast is to recognize the 
efforts of the business community in preserving and promoting a 

stable tax base and healthy local economy for the City of 

Cypress. 

The Mayor highlighted some of the major economic development 
activities which took place in the past year. During this time Home 
Depot, OfficeMax, Sizzlers and IHOP all opened their doors for 
business. Joining the roster of business park tenants were compo
nies such as TDK, Johnson Controls, G-Tech and the Exhibit 
Group/Giltspur. Homestead Village arrived to service the grow

ing demand for additional hotel rooms. In summary, a total of over 
one million square feel of new commercial, office and warehouse 

industrial spoce was approved during the past year, valued at 

over 30 million dollars. 

Protecting our 11eacbesa11.ct .... 
·ED·. ··:.J.-. · ..... · .. · .y.uyDIDeDt . 

Guess where pollutants go when they are poured into the gutter 
or find their way into the storm drain'? You guessed it, straight to 
the ocean. Although our community has no ocean-front property, 
the City of Cypress is only seven miles from the nearest beach. 

The City of Cypress has a great record of recycling and properly 
disposing of hazardous materials. Protecting the environment for 
current and future generations is of utmost concern to the city. But. 
like most cities, Cypress has two drainage systems: sewers and 
storm drains. The storm drain system was designed to prevent 
flooding by carrying excess rainwater from our city streets to the 
ocean. Unlike the sewer system, the storm drain system contains 
no filters. So where the storm drains keep us safe from flooding, 
they can also serve the unintended and unfortunate function of 
carrying urban pollution straight to the ocean. 

The most hazardous conditions arise when rain is mixed with 
industrial or household water containing pollutants, creating dan
gerous runoff pollution. These pollutants can include oil and other 
automotive fluids, paint and construction debris, yard fertilizers, 
pesticides. and pet wastes. 

Each day polluted urban· runoff enters the ocean untreated, 
leaving toxic chemicals in our surf and trash on our beaches. 
Urbon runoff pollution contaminates the ocean, closes beaches, 
harms aquatic life and increases the risk of inland flooding by 
clogging gutters and catch basins. 

This can be a serious problem, but there are manageable solutions . 
If hazardous materials from the workplace, garage, or home are 
handled, stored and disposed of properly, pollution can be 
reduced dramatically. To do your part in protecting the environ
mental well-being of our city and nearby oceans, please follow 
these easy guidelines: 

Take cleaners, paints, thinners, automotive fluids and pesticides 
to a Hazardous Materials Collection Center. For locations and 
operating hours call the Household Hazardous Waste Hotline at 
1714)834-6752. 

Never clean brushes or rinse paint containers into a street, 
gutter or storm drain. 

Use organic or non-toxic fertilizers and pesticides and avoid 
dispensing them near ditches, gutters and storm drains. 

Working together we can insure a beautiful clean future. For more 
information or a brochure on uri>9n runoff pollution, please call the 
Cypress Public Works Department at (714)229-6740. 

West-comm Celebrates A 
Successful First Year 

On October l, l 

The center wa 

state of the a 

police 
ities of Cypress, Los 

t year of operation. 

"~nture to provide 
nd cost savings. 

. The Mayor concluded by saying that the City is an active portner 

• 

In the first yea 
' or economic development. By working in partnership with the 

calls, 81,0CYJ r 
business community, the City can continue .. to provide the high 

ved l Q,OCYJ Q-1-1 
an average of 163 

operation is considqua~ty of life which has become th~ calling card for the City of incidents per d 
ered a success an 

Cypress. · 
estimated $5QO.OCYJ 

Cypress City News----------------------

lng the three cities an 
e years of operations. 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF DANA POINT 
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KEEP RECYCLING WORKING - AMERICA RECYCLES 
c~CLe, 

On November 13, California cities will have the opportunity to participate in the second annual America ,.s ~ 
Recycles Day - a national campaign designed specifically to reinforce public support of recycling. Your f '?,,.t. 

City, the County of Orange and SOLAG Disposal would like to .. Keep Recycling Working." You can ~ c 
help by remembering to reduce, reuse, recycle and compost your waste, but most importantly ... purchase ~ ~ 
products that contain recycled materials. By working together we can preserve our planet, promote a ~ ,~· 
healthier environment and secure the future of recycling. 

0
"EM&f.f-

SPECIAL GIVEAWAY 

To celebrate America Recycles Day, on Saturday, November 13 from 8:00 a.m. to 12:00 p.m. Tierra Verde Industries. 
a green waste recycling facility located in San Juan Capistrano, has offered to donate compost for use 
.··;, in your yard. Bring a shovel and a large container/bag to Federal Doc Loading, located on Alicia 

· Parkway between Avila and Aliso Creek Road in the City of Laguna Niguel to collect the free 
' compost material. 

.. ..1$~:-:: .. '::~{···;~ ·. : .· 
FINDANEWUSEFORAN·:'0 :: 1ITEM:·'o;:.r 

... - ~f.ifZ:;?:•.;.-_: -~ -~_<?~'t· ~\~. 'V~ ,:::.- '-~ .. ::; :'.: 
H~ve an ol~ bike that needs fixing or (~rliJ!~t• :~- -~~l~?~9f,~~~ibout some other l~ge item that needs some 
mmor repairs? Before you throw-that ife~,i,;~ay,:~. .o~,gi~:1ttq~lffl'l)ne who could put 1t to good use? There are 

::~ ::t:::~~;t~::hb=i~:;~;( :~ ;,~· ld -~· ' ···~::II~itrs~~~:rg~~:~~) and the Salvation 

and less waste, SOLAG Disposal; Inc. togethe(· · · ~:--·ty enco~ge you to contact these '-==ii=~.-ill~ 
organizations be~or~ you throw a rqi ,,,~······•~ · ',j·:m.Mlf.~rs to these or other 
non-pro~t orgamzat1ons, _please l~o\ 1 • :i.'f ~~pq_s,_.; or you may co~tact 
So lag Disposal for more mformat1on.. · . 'l!Jay be tax deductible. ~i,,E:c--4 

\. 
ENVIRONMENTAL AWA . . 
The Cities of Dana Point, Laguna Niguel, ~e ·;~ u~p;;trano and the County of Orange would like to 
recognize the following businesses for their outs~-g--effOnsto reduce waste and recycle in their community: 

~ • • • • • ; Doubletree_ Guest Suites, Dana Point • Flex Foot, Inc. • Trade Winds Motel 

li/, .. Unichem Industries, Inc. • Tall Mouse Arts & Crafts, Inc. • Auto Care : jj .. = Laun~erland • Mission Yamaha,-Inc. • Saturn of San Juan Capistrano 
_.. Each of these businesses are being recognized by their respective cities for their dedication to help keep .. . 

~ • 
1 1 1 1 

~ our environment clean and their commitment to recycling and source reduction. 

TRASH FRIENDLY WEBSITES 
www.choose2reuse.org - This website will give you 
valuable information and on-line resources to help 
in your efforts to re-use everyday items. 

Solag Disposal - www.solag.com 
County of Orange - www.oc.ca.gov/iwmd/ 
City of Laguna Hills - www.ci.laguna-hills.ca.us/ 

Holiday 
Collection 
Schedule 

We will not pick-up on these holidays: 
New Years • Memorial Day • Independence Day • Labor Day • Thanksgiving Day • Christmas Day 

However, trash collection will resume one day later. 

0015915



YES 

IS YOUR TRASH WEJGHIWG YOU r>OWW'! 
Items that are too large to fit in your container are considered bulky-items. As a customer 
of SO LAG Disposal you are entitled to two bulky-item pick-ups per calendar year, at no 
extra charge. Almost anything that can be managed by a two-person crew will be picked up 
as a bulky-item. This includes old furniture, appliances, carpet, mattresses, water heaters, 
etc. Loose items need to be bagged or bundled, and no liquids or drums of any kind will be 
accepted. Before you put out large items to be landfilled, consider donating these items to 

• 

• 

a non-profit organization. If you would like more information about bulky-item pick-ups or • 
non-profit organizations willing to pick-up your reusable items, please contact one of the 
customer service representatives at (949) 240-0446, Ext. 1. 
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I) .. ·:-~.ri";;n_--~-:::o}"""':·m·· . t +_ ··n· • -c. ;1~1-e/it~~-;~--~~T_}'/~; ... ~'7~ ( 

;.. . Cli1'1U,"11tU ·. .La. · ~ , 13 . . , . -~- ·. . ·,, ~·~j~·~~I~ 
~ ... ,, ~,;w • -~j~~~- ~. ;~i{:'' ~~~~~~~4i~~-?.~';' . .,,. . -
;;:.. . -· ~w stm~eand·-heip$h&m. ·' 
.. different'filtei's-to catch upstream '.: neighb' . o ·. · o , a is : "mince costs;· men , ,.-' 

·• '""·''°!'··, ·~,.:n- ,_ · · cities to do something· - .,_ · • ·. enerat·· .- er. t .. 1-]1ropefniiliifl!ii'~Wilr= 
llution.Ithopestoset_ -_ 1ar· . .&.iL ..... ·t• . t .d·l'.','~ ... • ... i:.:~-1.-,- .. ti~ • ia:a'!!i),~ ~i·t.--th -.1~. t th;.~- .. ,;;._. 

. . , t. ~ ... :'Ulcu'l sgomg; 0 oa.:i._. h;uac .. ~J.!UD •, .. .• ll:LI.O.,~e,: UC, e.;a.ey 0, _ cprogru.&1,1.s 
ml: ex:mpple foi;-.pther " . wholeJot of good.~.· -~-~-.;_p~.cinJld'pro_lJi.emPJ success;:_ said'' .··Monica 
municipalities. · . . . The city.-installed iarge, to'.other co~' d es ffifr- · Mazur;'-sp'ok'.~flft>manJfoI' 

Eric c Sanitate 
OUR TIMES 

DANA POINT-The city 
is testing two types of storm 
drain filters as pai;t of an 
urban ru~off prevention 
program that water quality . 
officials hope will spawn 
imitators in other Orange 
County coastal cities. 

The filtration systems 
have been installed in 21 of 
the city's 300 catch basins 
and storm drain inlets. The 
city will monitor their effec
tiveness for-several months 
before deciding whether to 
expand the program or pur
chase more of the filters. 

"One of the things that 
we as an agency set out to 
do is clean up [pollution] 
into the creeks and streams 

•

and ocean,• Robert Warren, 
pu_bli~ ~orks director, sai~: 

. metal mesh baskets called may look at Dana Point's· · the Orange County Health 
DrainPacs in six storm field tests bef~re. imple- Care Agency. · · ... · ... · · 
drains near San ··Juan · menting urban runoff pre- Although she applauded 
Creek, Salt Creek and · vention programs. the city's efforts, Mazur 
Dana Point Harbor late last •1 think it's an excellent · warned that the filters could 
year. Tµe baskets run the way to look at two different actually create problems 
length of the drain to catch techniques ~d kind of do a around storm drains if they 
trash and debris that would · comparison test,• Dunbar aren't cleaned regularly. 
otherwise wash into the said. ·That data can be ·They need to be main
ocean. used by other cities and tained properly so they 

The DrainPacs were cho- agencies when looking at don't cause other problems, 
. sen because they were rela- · installing similar systems.• such as odors,• she said. 
tively inexpensive and easy The city is also testing a Warren said every inlet 

· to maintain, Warren said. more elaborate filter, simi- in the city could feature 
The filters cost about $1,600 lar to those found in swiJ]l- some type o_f filtration de
to install and will cost about ming pools, to remove pe- vice within· the next five 
$100 a year in up;Iteep.. troleum and other fluid pol- years if the filters being 

Warren said the city will · 1utants from the runoff in 15 . tested get city approv:al. 
· analyze the pollutants;col- catch basins. •we're in the process of 
lected from the DrainPacs Those devices, called trying to discover what 
during routine mainte- Fossil Filters, use highly ab- products there are and 
nance and determine what sorbent material to soak up which work best,• he said. 
sort of particles are be~ng · oil and grease while allow- "Anything we can do is to 
filtered out of the water. ing water to pass through. our own benefit, particular- · 

•If they work well, we · The filters are housed in a ly since we're at the end of 
may buy a few more this structure that captures solid the stream. We're the recip
next summer,• Warren said. particles as well. ients of everyone else's -
·How many more of thos.e Because these filters are waste.• , ., _ .. ... . ·- ~ 
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JOIN us on TRASH e 
AWARENESS DAY to make 

OUR neighborhood a 
cleaner. place to live! 

J~l0.1999 
On Saturday, July 10th, we will be coming together 

as a neighborhood to clean up our streets and 
yards. A dumpster will be available tor you to 

dump at the followinc site: 

The red house on the corner of Violet Lantern and 
· La Cresta. 

Com• ~oin us on Saturday. The trash dumpste:1( .. 
will be manned from Sam to 2pm. Trash bags will 
be provided at the dumpster site. It you can help 

. for an hour or all day, please call 480-8108. 
This event is being sponsored by Lantern Village 

Association. Dana Point City, and Solag. 

I . ··--. . ----

• 

• 
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On November 4, 1996, Solag Disposal in cooperation with the 
City of Dana Point implemented Phase I of the Curbside Green 
Waste Collection Program. Residential subscribers may place 
green waste generated from their residence at the curb using 
any of the following methods: standard trash containers (up to 
35 gallon), plastic bags or bundled trimmings/branches (not to 
exceed 2 ft., by 4 ft.). The maximum weight of the containers 
should not exceed the physical strength of the plastic bag or be 
over 50 pounds. This program is voluntary and there is not an 
additional fee for this service. Recycling green waste will assist 
Dana Point towards the 50"/o State mandated recycling goal by 
the year 2000. 

Phase II of the program which encompasses all the private/ 
gated communities was implemented May 1997. Solag must 
have the homeowner association's permission to bring a third 
truck on private streets. If you live in a private/gated commu
nity and would like to participate in the green waste collection 
program, request that your homeowners association call Solag. 

Here is a list of green waste material, which will be collected: 

• Grass Oippings 
• Wood Scraps 
• Branches (not to exceed 4" in diameter and 4' in length) 
• Leaves 

Weeds 
lant Materials 

Garden Trimmings 

If you have any questions regarding the Green Waste Collection 
Program or would like to know if your area is included in the 
program, call Solag at (949) 24G-0446. 

STREET LIGHT REPAIRS 
San Diego Gas & Electric (SDG&E) own and maintains the City's 
streetlights located within the public right-of-way. SDG&E has 
been providing this service since the City incorporated in 1989. 

If you find a street light that is out, flickering or continuously on 
(day and night) you should either call SDG&E directly at 1-800-
411-7343, or call Francisco Sanchez, City of Dana Point Public 
Works Department at (949) 248-3509. If you call the City we will 
log your call and notify SDG&E of the problem. When you call 
either number please leave-the following information. 

1. Approximate address of street light 

2. Yourname 

3. Your phone number 

4. Nature of the problem 

This information will help to properly locate the troubled light 
and will help us to follow up to be sure the light has been 
repaired. Repairs are usually completed within a week, barring 
unforeseen circumstances such as inclement weather and local 

•
rgencies. 

case of an emergency, such as a light being damaged by a 
traffic accident, you should call 1-800-411-7343. This number 
can also be called for damaged electrical wires and utility pol~. 

NEIGHBORHOOD WATCHERS FALL OFF 
Crime is down and so is the number of block captains for Dana 
Point's Neighborhood Watch program. 

"Everyone is becoming complacent," said Scotty Smith, who as 
a member of Volunteers In Police Services spearheaded the 
program's growth over the past five years. 

According to Smith and VIPS Program Director Peggy Nunes, 
the total Neighborhood Watch block captains fell in the last 
quarter of 1998 from a one-time high of 175 to 100. 

"People get burned out and they want someone else to take over 
the job," Smith said. "But so far, we haven't found replace
ments." 

Smith said in addition to block captains tiring of the commit
ment, media reports of falling crime rates have made some 
people believe that the program has done its job. 

"People think they can just leave their doors open now and their 
home unattended," Smith said. "The criminals just love that." 

Lt. Paul Ratchford, Chief of Dana Point Police Services agrees 
that despite the fact that crime is down, the Neighborhood 
Watch program is a vital weapon in the war against crime. 

Ratchford said much of the successful police work done over 
the past few years was directly related to residents acting as 
extra eyes and ears for the police. 

In fact, the Neighborhood Watch program was created to teach 
people how to protect themselves from crime and how to work 
with the Sheriff's Department. The goal of the program is crime 
prevention through community involvement. 

Key elements of the program are the Neighborhood Watch meet
ings. During these meetings, neighbors gather at a home and 
become acquainted with the proper procedures in reporting 
possible crimes. 

"Neighborhood Watch is based on the theory that if you know 
your neighbors, and they know you, you can keep the sheriff's 
(deputies) alert to suspicious activity," said Smith. "Hosting a 
Neighborhood Watch meeting in your home is simple." 

· According to Smith, to arrange for a meeting, call 248:3517/ 
358.2. 
The program will then supply the resident with flyers to notify 
neighbors of-the meeting, ~e ~e and address. 

A Neighborhood Watch representative and a sheriff'i; deputy 
will speak at the meeting, addressing specific concerns in the 
area. 

"Once the neighbors have met, talking about crime prevention 
is easier," said Smith. "Then people feel more comfortable 
reporting suspicious activity to the police. And your street will 
feel more like a community than just a place where you live.• 

Smith said the program is constantly looking for volunteers and 
block captains. For more information call the number above. 

Registration on page.35 
Dana Point• Summer 1999 ----------------------------- For registration see T'flge 35 
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WHAT TO DO WITH BULKY nEMS? 
~ bulky item is an item that cannot fit into the blue recycling or 
black trash containers, such as a chair or a couch. Other bulky 
items include any item that can be easily handled by a two- (2) 
man crew and may include the following: a refrigerator, washer, 
dryer, table and lawn furniture. 

.Each residential unit is entitled to two (2) free-of-charge bulky 
item pick-ups per year from Sofag Disposal, a maximum of four 
(4) items per pick up; however, additional pick-ups can be ar
ranged at a nominal fee per pick-up. Refrigerators and freezers 
can also be picked up. If you are interested in a bulky item pick
up, please caU one of the Solag Disposal customer service repre
sentatives at (949) 240-0446. All items must be placed at curbside 
on the scheduled collection day by.6:30 a.m. 

HOW DO I GD TO THE HOUSEHOLD HADIDOUS COLLEfflON 
CENTER? 
Remember it is illegal to dispose of Household Haz.ardous Waste 
(HHW) through the automated residential program. There are 
four HHW Collection Centers in operation throughout Orange 
County. To ensure proper disposal of the HHW it must be 
disposed of at a certified collection center. The nearest collec
tion centers are located at the Prima Deshecha landfill in San 
Juan Capistrano and in the City of Irvine (see maps above). 

Prima Deshecha 
Landfill 

6411 
Oak Canyon 

Oak Canyon 

. . . . 
Mao not to scale 

Rancllo Map not to scale ~ 

Viejo Rd. . lNJ 
2·112 miles . . . . 

Prima Oeshecha 
Landfill 

6411 
Oak Canyon 

HOUSEHOLD HADRDOUS WASTE INCLUDES, BUT IS NOT 
LIMITED TO: 
• MotorOil • Pool Chemicals 
• Batteries • Pesticides 
• Oeaning Products • Paint 
• Wood Preservative • Solvents 
• Road Flares-
The hours of operation are Tuesday through Saturday, 9:00 a.m. 
- 1:00 p.m. and closed Sundays, Mondays, holidays and rainy 
days. A maximum of 15 gallons or 125 ~s. of hazardous materi
als may be brought to the collection center per vehicle, per visit. 
If you need directions to the additional HHW facilities located 
throughout the county, please call the Orange County Inte
grated Waste Management information line at (714) 834-6752 

POOL WATER DISCHARGES 
This notice is to explain the regulatory issues regarding the 
discharge of pool water and the two methods by which it may 
be discharged. 

1. Many pools are plumbed to allow the discharge to go di
rectly to the sanitary sewer. This is an acceptable and pre
ferred method of disposal. 

2. Where the discharge of pool water to the sanitary sewer is 
not feasible, federal law allows the release of dechlorinated 

· swimming pool water. In Orange County the guidance for 
such releases requires pool owners to ensure that the follow-
ing criteria are met: · · 

a The residual chlorine does not exceed 0.1 mg/L (parts per 
million) · 

b The pH is between 6.5 and 8.5 
c The water is free of any unusual coloration 
d There is no discharge of filter media 
e There is no discharge of acid cleaning wastes; and 
f Any pipe connection to the storm drain system has permits 

from the city or county having jurisdiction 

Compliance with this guidance can be verified using a pool 
testing kit Excess chlorine can be removed by removing the 
chlorine tablets for a couple of days prior to discharge or by 
purchasing dechlorinating chemicals from local pool supply 
companies. 

By ensuring compliance with these criteria, you will make a 
significant contribution toward keeping pollutants out of • 
ange County's creeks, streams, and receiving waters and help 
protect organisms that are sensitive to pool chemicals . 

DANA POINT SUMMER CONCERT SERIES 
UPSTREAM - Calypso Music August15 

August22 

August29 

PAM LOE & HIP SHOT- Western Music 

COVINA CONCERT BAND - Marches, Show 

Time: 

Location: 

Tunes and Dixieland, 

4:30p.m. 

Heritage Park (Dana Point) 
- Old Golden Lantern Road 

Cost: Free 

Sponsored by: Lawn Chair & Picnic Society & City of Dana 
Point . 

COMMUNITY GROUPS 
DANA POINr/CAPISIRANO BEACH HISTORICAL SOCIEIY 

Meetings - 411t Wednesday of every month (no meeting in July or 
August) Fax# (949) 248-5166 

HERITAGE MUSEUM 
Hours: 11:00 a.m. - 4:00 p.m. 
Days: Tuesday through Saturday • 

Dana Point• Fall 1999 ----------------------------- For registration see page 34 
14 

0015920



. /~ 

" • ".'%-.. :_ --

DAY WORKER PHONE EXCHANGE 
"A Community Service by the Oty of Dana Point" 

The Qty of Dana Point offers a convenient way to fill your tempo-

1:-:::~ 
Skills Offered Included: 

• Painters 
• Masonry 
• Landscaping 
• Cashiers 
• Domestic Help 
• Construction Helpers 
• Companion to the Elderly 

SPRING CLEANING 
WHAT TO DO WITH BULKY ITEMS? 

Spring is almost upon us and that means it will soon be time for 
· "spring cleaning." For those items that are too l;lrge for the auto
mated containers, call Solvang Disposal to arrange for a "bulky
item" pick up. Almost anything t!'at can be managed by a two
man crew will be picked up as a bulky-item. This includes old 
furniture, appliances, carpet, matt:resRs, water heaters, etc. Items 
such as refrigerators, washers, dryers and water heaters (or white 
goods for short) are sent to a metal recycler, where the hazardous 
material is extracted _!lll~ the remaining metal is melted down and 
reused. All other items are delivered to the landfill for disposal. 
Remember, before you put out large items to be landfilled, con-

•

sider donating working appliances and reusable supplies to a 
rofit organization. If you would like more information about 
-item pickups or non-profit organizations willing to pick

up your reusable items, please contact Solag Disposal at (949) 
240-0446, Exl 1. . 

POOL WATER DISCHARGES 
This notice is to explain the regulatory issues regarding the 
discharge of pool water and the two methods by which it 
may be discharged. 

1. Many pools are plumbed to allow the discharge to go 
directly to the sanitary sewer. This is an acceptable and 
preferred method of disposal. 

2. Where the discharge of pool water to the sanitary sewer 
is not feasible, federal law allows the release of dechlori
nated swimming pool water. In Orange County the guid
ance for such releases required pool owners to ensure 
that the following criteria are met 

(a) The residual chlorine does not exceed 0.1 mg/L 
(parts per million); 

(b) The pH is between 6.5 and 8.5; 
(c) The water is free of any unusual coloration; 
(d) There is no discharge of filter media; 
(e) There is no discharge of add cleaning wastes; 

and 
(f) Any pipe connection to the stormdrain system 

has permits from the city or county having juris
diction. 

Compliance with this guidance can be verified using a pool 
testing kit Excess chlorine can be removed by removing 
the chlorine tablets for a couple of days prior to discharge 
or by purchasing dechlorinating chemicals from local pool 
supply companies . 

By ensuring compliance with these criteria, you will make 
a significant contribution toward keeping pollutants out of 
Orange County's aeeks, streams, and receiving waters and 
help to protect organisms that are sensitive to pool chemi
cals. 

Dana Point• Spring 2000 _________________________ Far registration see page 26 
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July I, 1999 Volume VII. No 3 

IMR0RTANT NO.TICE 
~~ · . . NO:,l)ELAYINiTRASl(COLLECTION THIS JULY4TH .... 

This year the Fourth of Julyfalls on a Sunday. Cwreritly the.County landfills operate Monday through Saturday so you 
will not experience delay in trash sc,rvi~~-On your normal collection day, please place your trash/recyclables out at the 
curb for collection. · · · 

PROPER DISPOSAL OF THE AMERICAN FLAG 
As we celebrate America's Independence this Fourth of July we may notice that the flags we display have 
become torn or tattered beyond repair. This past year the editors of Recycling News received a letter from 
a World War II Veteran regarding proper disposal of an American Flag . 

..._,_.,.The Orange County Veterans will forward the flags to the American Legion Post where they will be 
Disposed of in conformance with tradition and local laws.· Please mail your old American Flags to: 

ORANGE COUNTY VETERANS 
SERVICE CENTER OFFICE 
1300 South Grand Avenue, building B 
Santa Ana, CA 92705 

TIPS TO REMEMBER WHEN YOU'RE AT THE BEACH OR PARK 

Did you know that our oceans provide most of the planet's oxygen, moisture and weather 
patterns? Every year, the Center of Marine Conservation sponsors a nationwide 3-hour beach 
clean-up, which has proven to be extremely effective. In 1987, in Texas alone, volunteers 
collected: 31,773 plastic bags; 30,295 plastic bottles; 15,631 six pack rings; 28,450 plastic lids; 
and 1,914 disposable diapers. And around the nation, the volunteer clean-up crew collected close 
to 2 million pounds of debris in just 3 hours. So next time you go to the beach or the park, 
remember to bring a trash bag and before you leave try to spend a few minutes picking up any 
litter you find. If you are interested in beach clean-up activities, please contact the Center for 
Marine Conservation at (202) 429-5609 or the Surfrider Foundation at (800) 743-7873. 

IMPORTANT Y2K INFORMATION 

• 

By December 31, 2000 your city will need to be in compliance with the regulations set forth by state law AB 939. As you 
are already aware, AB 939 is the state-mandated requirement for each City throughout California to divert 50% of their 
waste stream away from the landfill by the Year 2000. Over the past several years the Editors of Recycling News have been 
discussing the 50% goal and the importance of reducing your waste, recycling and buying recycled products. Over the next 
year, your city will evaluating the programs currently in place and will review new ideas to promote the goals or the state 
law. Keep up the good work!!!! · 

Holiday 
·collection 
Schedule 

We will not pick-up on these holidays: 
- New Years Day - Memorial Day - Independence Day - Labor Day - Thanksgiving Day - Christmas Day 

However, trash collection will resume one day later. 
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Unwanted Computer Parts - Help Your Community Recycle 
Recently there has been a lot of talk about the year 2000 
(Y2K) and the potential of imbedded computer chips 
disabling thousands of appliances, electronic products, etc. 
While the editors of Recycling News can neither confirm 
nor deny these reports, we would like to request our 
customers' help to try and locate alternatives to.disposing of 
these items in the landfill. If you or someone you know can 
direct us to a non-profit organization willing to accept these 
items or a remanufacturer that would be interested in 
securing this material, please contact our office in writing. 

Some locations that may take old computers (via the internet) 
CALMAX -.http://www.ciwmb.ca.gov/calmax 
Detwiler Foundation - http:/www.detwiler.org 
Goodwill Industries of Orange County -
http:/ocgoodwill.org/computer_donations.html 

More Trash Friendly Websites 
Solag Disposal, Inc. ~ www.solag.com 
County of Orange - www.oc.ca.gov./iwmd/ 
Laguna Hills - www.ci.laguna-hills.ca.us 
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SEASONAL RECYCLING TIPS (Some thoughts) 
During this Holiday season remember that one of the biggest gifts you can give your children is a clean environment. Here are some 

·· of the ways you can recycle and reuse holiday leftovers. 

Types of things that can be recycled include: 
Tin Jars · Wrapping Paper · Glass Containers Cardboard Boxes/Packaging 

Cannot be recycled: 
Tinsel Bows/Ribbons Holiday Lights Styrofoam Peanuts* 

* = Clean Styrofoam packaging peanuts can be reused or are accepted at several packaging/delivering companies (such as Mail 
Boxes, Etc.), please check your local listings. · 

Some products may not be recyclable in our program, but that doesn't mean they should go in the trash!!! Many nonprofit 
organizations around the area can reuse your seasoned clothing, toys, exercise equipment, bicycles and other items. If you have any 
questions, please contact one of our customer service representatives at (949) 240-0446. 

RECYCLING YOUR CHRISTMAS TREE IS AS EASY AS 1-2-3 .... 
Can you believe that the Holiday Season is already behind us? Well it's time again to recycle your Christmas Trees. Depending on 
where you live, collection of your trees will take place on your normal collection day during a two week period shortly after 
Christmas or after the New Year. Just follow these three simple steps: • 

FIRST, please review the front of your bill for the dates of the curbside collection of your Christmas trees. 

SECOND, Remove all decorations, tinsel and stands (wood or metal) from the tree before collection. If your tree is over 8feet in 
height, please cut the tree in half. 

THIRD, Place your tree at the curb next to your container on collection day. On trash day a separate collection vehicle will pick 
up your Christmas tree. 

- NOTE: Flocked trees or trees with nails, stands or ornaments cannot be recycled, but will be picked up and disposed of at the 
landfill. Please do your part to help recycle your tree_s. 

ITS NEVER TOO LATE TO RECYCLE OLD CHRISTMAS CARDS 
For the past 20 years St.Jude's Ranch for Children has recycled holiday, birthday, get well and all other occasion cards. St. Jude's 
Ranch is a non-profit home for abused and homeless children located in Boulder City, Nevada. People from across the United States 
and around the world send used cards to the Ranch. In 1992 nearly one and a half million cards were collected. If you would like to 
recycle your Christmas cards, please send them to: 

St. Jude's Ranch for Children 
P.O. Box 60100 
Boulder City, NV 89006 

/[sending by United Parcel Service, send to:. , ...... ,~ i 
St. Jude's Ranch for Children ~A • f 
l 00 St. Jude Street r . ( 
Boulder City, N_V 89005 f · · ;-

The Ranch requests that you send the front of C8!ds only and please do not include cards that have writing or other markings. 

Co~y ~°'*.,_, 
Laguna Nigel ~ 

Dana Dolphin. 
Dana Point e[ SOLAG ~e-

DISPOSAL . ~,A i 

. Quad Cities ~·~ : 
Recycling Pro~ ; 
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TPASH· FRIS.IDLY wasrra . - - - - - - - - . . . --·- - - . 

Each quarter the editor of Recycling News will be reviewing website and e-mail addresses on the Internet that may 
be of interest to our readers. The sites examine ways to reduce waste, avenues to reuse unwanted materials (such 
as donations to non-profit organizations), lists of recyclable material and directions to backyard compo~ting. 

http://www.1800cleanup.com -
For information on clean-up projects throughout the state. 

http://www.envirofind.com -
To find information on all types of environmental businesses and other information. 

So lag Disposal, Inc. - www.solag.com. 
Laguna Niguel - www.ci.laguna-niguel.ca.us 
San Clemente - www.cty.org/san-clem~nte/ 

County of Orange - www.oc.ca.gov/iwmd/ 
Dana Point - www.ci.dana-poinLca.us 
San Juan Capistrano - www.sanjuancapistrano.org 

For a "buy-back" or "drop-off' recycling center near you contact the Department of Conservation at 
1-800-RECYCLE (1-800-732-9253) or the California Integrated Waste Management Board at 1-800-253-2687. 

FIND A NEW USB FOR AN OLD ITEM 

Have an old bike that needs fixing or a chair that is missing a leg? Or how about some other large item that needs_ 
some minor repairs? Before you throw that item away, why not give it to someone who could put it to good use? 
There are many organizations such as Goodwill Industries, Children's Hospital of Orange Coun~ (CHOC) and the , 
Salvation Army that make it their business to bring new life to older, reusable items. In the spirit of goodwill and 
less waste, SO LAG Disposal, Inc. together. with your City encourage you to contact these organizations before you 
throw a reusable item in the trash. For telephone numbers to these organizations, please look in the yellow pages 
under "Thrift Shops." Also remember that your contribution may also be tax deductible. 
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EARTH DAY CELEBRATION ~,{~ ;.\~WI~~ ?/ • 
. ~o.me celebrate Earth D~y with students and residents_from the surroundi~g com~nu- ,~~' i~ ~!!~ ,l /lf...:..·, 
mlles. On Saturday, Apnl 22, 2000 from 8:00 a.m. to 12:00 p.m. your city together°'' ~\.. '~A-~ 
with SOLAG Disposal, Inc. will be hosting an Earth Day celebration and Children's ~v ~ 
Invention & Art Fair in the City of Laguna Niguel. 

INVENTION & ART FAIR: 

Bring the entire Family for a fun-filled morning including an Easter Egg Hunt (for children ages 
l-12), members of the local fire department, Environmental Booths, Invention and Art Displays 
by local elementary students. 

Hey Kids: before you throw that object in the trash, think about other things you can do with it? 

· · -. ·~---- _ Every day hundreds of items are thrown into the trash that could have served a better or more use-
ful purpose. Your City is sponsoring an Invention and Art Fair to determine the best way to reuse 
old items. Can you invent something that is used around the house, in the garage or at school? How 
about designing an art project that can be shared with your friends and family? We want you to be 
creative, serious or silly. Your idea could be anything from a floor mat, a napkin holder or thousa. 
of other inventive ideas. Most important, we want you to have fun! Each entry in the Invention 

Art Fair will be judged based on innovation, creativity and usefulness. The top three winners from each category 
(Kindergarten - Second, Third - Fourth and Fifth - Sixth) will receive an award. All children participating in the 
Inventions & Art Show will receive recognition in the June 2000 Issue of Recycling News. Once your project is com
plete, call Dan Batty at (949) 240-0446 to reserve a spot at Earth Day 2000. To receive a free T-shirt, you must RSVP 
no later than April 10, 2000. 

SPECIAL GIVE-A-WAY 
To celebrate Earth Day, on Saturday, April 22 from 8:00 a.m. to 12:00 p.m. Tierra Verde 
Industries, a green waste recycling facility located in. San Juan Capistrano has offered to 
donate compost for use in your yard. Bring a shovel and large container or bag to the site of the Earth Day Celebration 
in the City of Laguna Niguel located on Golden Lantern and Camino Los Padres to collect the free compost material. 

TRASH FRIENDLY WEBSITES 
Each quarter the editor of Recycling News will be reviewing website and e-mail addresses on the internet that may be 
of interest to our readers. The sites examine: ways to reduce waste, avenues to reuse unwanted materials (such as dona
tions to non-profit organizations), types of recyclable material and instructions for backyard composting. 

SOLAG Disposal - www.solag.com Dana Point - www.ci.dana-point.ca.us 
www.choose2reuse.org - This website will give you Laguna Niguel - www.ci.laguna-niguel.ca.us 
valuable information and on-line resources to help San Juan Capistrano - www.sanjuancapistrano.org 
in your efforts to re-use everyday items. San Clemente - www.cty.org/san-clemente/ 
ecoboard.cc - Alternative material for decks, County of Orange - www.oc.ca.gov/iwmd/ • 
playground equipment, outdoor furniture. www.inkbank.com - Ink cartridges 

Holiday 
Collection 
Schedule 

We will not pick-up on these holidays: 
New Years • Memorial Day • Independence Day • Labor Day • Thanksgiving Day • Christmas Day 

However, trash collection will resume one day later. 
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URTHYSAYS, 

• 

• 

The beginning of the millennium is· upon us and we need your help. In 
1989 (eleven short years ago) all cities in the state of California were 
mandated to divert 50% of their waste stream owoy from the landfill 
by the end of the year 2000 (Public Resources Code 40000 et. seq,, 

• better known os AB939). Your city hos one of the most progressive pro
grams available in the state of California, however it is more important 
now than ever before to stop and look of what items ore being placed 
in your trash or recycling containers. 

• 
. 

. 

Over the post several years the Eilitors of Recycling News hove been discussing 
the SO% goal and the importance of reducing your waste, recycling and buying 
recycled products. Over the next year, your city will be re-evaluating the pro
grams currently in place throughout your Gty and will review new ideas to help 
us achieve the state-mandated goals. If you hove questions about recycling or 
waste redudion, there is o detoded brochure that we would be happy to send to 
you (in English or Spanish) that will help explain the types of material that con 
be recycled. Earthy soys, "Keep up the good work!" 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF FULLERTON 
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• Green Waste Collection 
Program 

A Green Waste Collection Program is in 
effect for single and multi-family homes with 
curbside collection service. Regular weekly 
trash collection days are not altered in each 
neighborhood, however, - d 
a separate truck which , ~ ;_~1 

collects only green waste 'A:t.::-..,,~ 
comes before the regular II 11 , 
trash truck. \ , 

The program uses "yellow stickers" which are 
. to be placed on regular trash barrels, or other 
designated containers, to identify them as 
containing green waste. Plastic trash bags are 
not acceptable for this program, as plastic is 

not an acceptable 
material that can be 
introduced into the 
composting process ~d 
workers are not able to 

~ determine if disposed 
. IJj green waste is on the list 

--~,._,, __ ~ ···' .}fj of 'acceptable' items. 

"Yard Waste Only" stickers and Recycle 
Fullerton brochures are available through MG 
Disposal or City Hall. Contact MG Disposal's 
Customer Service line at 238-3300 or the 
Planning/Environmental Programs office at 
738-6884 for information. Items are also 
available at the Cashier's Desk at City Hall, 
where water and trash bills are paid in person. 

The City of Fullerton, ln its>< . . . 
. ·. co111mitme11t to protecting die • .. 
environment, sponsors a Used 
C>il Collection Program aimed 

.•. at encouraging residents to. 
• · · recycle their used motor oit . 

Under the prognuri; residents ... · .·. . .·.· ....... ·.~· iil§!§~l 
may bring used motor oil to . < . • . . (> . •.' \ .• 
IIIIY ofthe.foUowing state~certified collection . 

.·· centers, where it is disposed of safely and properly; .· 
• In addition, c~nter operators ·offer residents .16 cents . 

per gallon of used ()ii collected. / . 

EZ Lube Inc. 
4002 N. Harbor Blvd. 

• 477-1223 

Fox Service Center 
!018 W. Orangethorpe Ave. 
879-1430 

University Chevron 
2950 E. Nutwood Ave. 
S28-0302 

Pep Boys # 642 - Region 3 
: IS30S. Harbor Blvd. 

870-0700 

Sunnyside Unocal 
2701 N. Brea Blvd. 
256-0773 

North County Automotive 
146-B W. Wilshire Ave. 
870-9936 

Fullerton College Auto. Tech. 
321 E. Chapman Ave . 
992-121S 

Kragen Auto Parts #731 
2978 Yorba Linda Blvd. 
966-4780 

Auto Zone #2898 
146 N. Raymond Ave. 
870-9772 

Tire Station 
1933 N. Placentia Ave. 
993-7100 

·-·~.< ... I Jl~z~~;!:!Wasi¢ .. 9 
'. (peatlcl~~,, paints, cleaners,etc.) .) . ~ 

·· ·· can be taken to: · ·. · · 

County of Orange Household Hazardous 
Waste Collection Center 

·. : 

1071 N. Blue Gum Avenue, Anaheim 
.Phone:# 834-6752 

. OpenJuesday - Saturday, 9am - 1pm 
· '(closed Holidays and rainy days) 

Recycle Fullerton 

Development Services Department 
Planning/Environmental Programs 
303 W. Commonwealth Avenue 
Fullerton, CA 92832 

Phone: (714) 738-6884 
Fax: (714) 738-3110 
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Even with the good job Californians are 
doing of recycling, the landfills are filling 
up fast. Fortunately, there is something 
positive that every resident can do. If you, 
and your neighbors, help reduce the 
amount of garbage you generate, we can 
help keep our disposal bills, and our 
number of landfills, low at the same time. 

State law requires tha~ all .cities cut tli,¢~r, 
amount of garbage gcm1g to landfills m 
half by the year 2000. And that law is 
why we encourage you to reduce and 
reuse, then recycle and buy recycled. The 

fact is, over 75% 
of what we throw 
away can be 
reduced, reused 
or recycled. And 
it's easier than 
you think. 

You can significantly reduce your garbage 
by selecting products with the least amount 
of packaging, buying items iµ bulk, and 
buying products that can be used over and 
over again. 

Reuse 
Leaming to reuse is easy and after a little 
practice, it will become second nature. 
Here are some great ways to reuse our 
precio.ources. 

Reuse shopping bags or buy canvas bags 
and use them when you shop. Buy durable 
high quality goods for a longer life outside 

~;i;:t~~~:~:~;t a .,,~ 

wtll save you money and ;, : 

1 
; ; ;11. . 

~:~t:~~~~h~~~vironment ;l::;1% ... ' 
""'",-'!. ,. - - . .. 

Before throwing anything away, think 
about how each item can be reused. 
DolUlte ~lothing,.fun:iiture, and appliances 
to'. charity. l-lospitals •8lld. nlll'sing. homes 
often accept old magazines an~ ~~hoots ... ' 
reuse many items in their art and theat~r · 
classes. Almost all glass, plastic, and metal 
containers can be reused for storage in the 
kitchen or garage. Think before you toss. 

Recycle 
Recycling means collecting, processing, 
marketing, and ultimately using materials 
that were once discarded. For example, this 
morning's newspaper can be recycled into 
insulation, packing material, wrapping 
paper, and more newspaper. Plastic soda 
and milk jugs are recycled into lumber that 
is used for making durable playground 
equipment and park benches. 

Many different materials can ~?, 
be recycled. Among these are f \JJ 
aluminum cans, glass bottles ~ ~ 
and jars, plastics, tin cans, .,.... 
steel cans, brass, copper, car batteries, 
computer paper, office paper, corrugated 
cardboard, motor .rap iron and steel, 
and tires. 

Recycle Fullerton 
The City does not have a "curbside" 
recycling program - where separate bins for 
recyclables are used. However, the City 
has chosen to implement a program known 
as "mutfing", which involves processing 
of the waste stream at a Materials Recovery 
· Facility (MRF) AFTER being picked up by 
our refuse ~ompany, MG Ojsposal. 

At the MRF, items which 
are placed in the trash and 
which can .be recycled are 
placed on a conveyer belt 
and processed by CVT 
Recycling. The City feels 
that sorting the trash this way makes sure 
that recyclable materials are retrieved and 
not taken to the landfills along with the 
regular trash. 

There are some guidelines that residents 
and businesses should follow in order to 
assist the MRF in retrieving recyclable 
items from the waste stream.· First of all, 
make sure all non-recyclable items are 
bagged tightly before being placed in your 
waste containers. All recyclable items 
should then .b~ pl,~~eql<><>sely in your 
containers and prepare as follows: wipe or 
lightly rinse all cans and make sure they 
are dry, fold newspapers into brown paper 
bags or bundle with string into one foot 
stacks break down corrugated cardboard ' ' 

boxes, rinse plastic and glass containers 
and remove metal or plastic rims and lids. 
(If plasti9 is recyclable, it w.1 v: a · 
number on the bottom of th tamer.) 

I 
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Do Yo-u Know W-here 
The Water In Your 
Storm Drain 
Goes? 1 

., 
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The Ocean 
begins at your 
. front door! 

Storm Water & Urban Runoff Pollution (SWURP) 
And What You Can Do To Stop Ill 

• 

• 

• 
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• 
For More Information ... 

Questions regarding this notice may be directed to: 

The Orange County Public Facilities and Resources 
Department's Stormwater Section at (714)567-6363 

Or 

Pavlova Vitale of the Santa Ana Regional Water 
Quality Control Board at (909) 782-4130 

• ----------~•-' ---
MOBILE 

DETAILING AND 
THE WATER 

QUALITY ACT 

This flyer has heen prepared at the request of'thl! 
mohile detailing industty to provide direction with 

regard to compliance with thefederal Water Quality 
Act of l9R7. 
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WHATIS. 
CONSTRUCTION 

AND DEMOLITION 
DEBRIS?. 

· '.- C&D debris is ma~rial gcne~ted in .the constru~on · \ 
.and demolition of buildings and roads: Accqrding to 

, the California Integrated Waste, Management Board, 
i,C&Ddebrismaesupapp~~y28%'ofthestate's' 
( ~te~.OrangcCountybusineuesgcneratelargc · 

q~~ties of C&D debris and ci>uld. save money by , 
y diverting thii material through reuse and recycling. ' 

Reducing the amourit ofC&D debris that is lahdfilled 
' wiUalsoh~p~Orangc County <;ities_'meet the 50%1,, 
(.diversion rate required by the Califom~ In~ted ,· \ r~ ~ent/~crof 1989'. ,;( :j , ,: 
VDispoial rates are detel'DUlledbythe qua)ityof material. ; 
;,_Some p~rs will give.~mates of disposal rates·. 
:; over the phone. Ultimately/. the ~ridition of the : 
: :material will be determined upon' deiivery of'. 
:',tllenia~ial, 11 ·I.· , 1'1' 

::?/ .' \: !, .: . . . (·:. ·.,, .··:. ·.. . 
(Ii~,for managing your C&D debris ,fo'i~- , 
/."i ·.t· ·.";.: ·. . .. ~ . . . \ '· ;· '. : ,. ·: / :,. ') 
l':\ • Devefop a C&D waste management ·plan • . , 

~~;~\•;.~~s.the.ar¥~~·~.~~~j~~~f~ui~) 
~ K • ks~ii the I ava&blc rof ~- ,·. · · don of materials . 
ftf/r~·i~ 1

··~. ·1 ·\ /·'rf'.:,·:··.\:: ( :'<· ; 
f:i:{· Assess the location of'i1~ ~ing f.acllitics, 
q.;:' .. • : :· : /. I . , .. .C ' ... 1• ' .. • h Ed#Wri~ employees, cxintractqrs, ~ sub-mntractc)rs 
~/abo"t:·thebenefits pf recycling C&D debris will ... 
bim~ your- bottom line and help your community ': 
((1•~ 41aturaf ~urea.· , \_ , · · · '· 

liftf }; '.' /, . 
· t~>rt<·· ·."{·, 

ff · ... ·. ',. ·.' • ,/' 
t. :~' Primal on ra:ydo;I content paper. 
''.:.•,"· . 

• • ., ••' . 
~ '-,,:, I. 

!· nstruction and 
J olition Debris 

Facilities 

Thi~ brochure proviJes 
,tltcmativcs co la11dt11li11g 

spt·cif1t· type, of Construdion 
and Dt111oli1io11 (C&D) Dchris 

Integrated Waste 

Managem.epartment 
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UN PROGRAMA DE 
RECICLAJE PARA 
5:u COMUNIDAD 

(Turn over for English ve.n.) 
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Introduction 

How It Works 

Preparing Trash for Recycling, 

Yard Waste 

Special Services 

Household Hazardous Waste 

Questions and Answers 

•
•• . 

. . ·. ':::, .. _:· ·.:.-_:'· 

. . . 

. ' . . . :· · ... 1:,.: 

Cust°'m.er Service .··•· 
Call MG Oisposar~t (714) 238'."33QO. · · 

3 
3 

4-5 

6 
6 

7-8 

J131 N: Bl~e,Gum St. • Anah~irrt, Cali!.ornia 92806 

· M9 Disp~sal Customer S~rvice hot.1r~ are 

. . Monday ~ Friday, 7:00 AM to 5:30 P~ · .. 

Saturday (for phone calls only)7:0C:>AM to 3:00 PM · • . 

• Residential Containers • Ro.II Off Services 
• Construction Containers • Portable Storage Containers 
• Public Durrip & Recycling Center ~ Bulky Item Collection · 

Fullerton City Hall (714) 738-6300 

RECYCLING ... aa easy aa 1-2-3 

• @ Printed on Recycled Paper 

·---'-----···-·····- .. 

Introduction ... 
The City of Fullerton takes a unique approach to waste 
disposal with Recycle Fullerton, an innovative program 
that recovers recyclables from the waste stream and 
includes a separate yard waste program. In a joint effort 
by the City and MG Disposal, Recycle Fullerton is designed to 
reduce the volume of waste dumped in our local landfills and to conserve our 
natural resources. 

By participating in Recycle Fullerton, residents have the 
chance to significantly help decrease the amount of trash 
buried in local landfills and to help the City comply with 
the state's strict recycling laws. According to Assembly 
Bill 939, each city must reduce their waste by 50 percent 
by the year 2000. The Recycle Fullerton program allows 
the City to recycle many types and greater quantities of 
recyclable items and yard waste, instead of dumping it in the landfill. Recycling 
allows us to conserve our country's natural re~ources by providing alternative 
sources for aluminum, paper, glass, plastics and other recyclable items. 

How It Works ... 
The Recycle Fullerton program was designed with 
you in mind and requires very little extra effort. The 
waste generated from residents and businesses is 
taken to the CVT Material Recovery Facility in Anaheim. 
There the waste travels through a system ot'conveyor belts, magnets and sifting 
devices and the recovered recyclable matedal is then manually sorted and 
bundled into bales for shipping. 

The separated yard waste is collected from containers marked by the resident 
with "yard waste only" stickers. MG Disposal sends separate trucks to collect only 
yard waste. The yard waste is taken to the CVT Material Recovery Facility and 
prepared for compost, mulch or a variety of other uses. For your added 
convenience, regular household trash and yard waste will be collected on the 
same day each week. 

To make Recycle Fullerton a success; please follow the guidelines outlined 
within this booklet and adopt the new disposal practices. Your participation and 
support of Recycle Fullerton is a big step towards solving our waste problems 
now and into the future. Recycling ... it works because of you! 

• e 
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Speci~ - Services \ \ \, ·: _
1 

• Questions an<4 Answers , _ ;1\ 

Bulky Item Collection 
To aid in the disposal of large, bulky items 
such as furniture, stoves, and water heaters, 
MG Disposal provides a FREE bulky item pick up 
service. These special collections are provided 
on the same day of regular collection service. To 
inform MG Disposal of a bulky item pick up, call our 
Customer Service Department at (714) 238-3300. 
Please be prepared to list the items you need 
picked up. (A $31.00 charge is added for pick up 
of air conditioners and refrigerators due to 
special handling requirements 
of freon.) 

Temporary Rental Bina 
MG Disposal offers clean up solutions for 
the house, garage, or yard. Residents can rent 
bins in a variety of sizes on a daily, weekly, or 
monthly basis for a fee. Prompt delivery and 
pick up are available on a scheduled basis. 
For more information call MG Disposal's 
Customer Service Department at 
(714) 238-3300. 

Household Hazardous Waste 
Do your part to protect the environment Dispose of 
old paint, pesticides, used motor oil, and household 
chemicals properly at a designated facility. Orange 
County residents can take "household hazardous 
' ' 
waste" to a County Household Hazardous Waste 
Collection Center at 1071 N. Blue Gum St. in Anaheim. 
To locate additional FREE Collection Centers closest 
to you or for information call (714) 834-6752. To dispose 
only of used motor oil call the City's Used Oil Collection 
Program Hotline at (714) 871-401L. 

1. What type of containers must be used? 

Residents will use their own selected containers for trash and yard waste 

collection. Containers must not exceed a 40 gallon capacity. Residents 

should designate yard waste containers with the special "yard waste 

only" stickers provided by MG Disposal. Yard waste stickers should face 

the street where they are visible to the collection crew. 

2. What should I do if I don't have enough trash containers for 

my trash? 

MG Disposal will pick up an unlimited amount of trash left in household 

trash containers or tied plastic trash bags. If at times you have less yard 

waste and more trash, simply place the extra trash in your yard waste 

container with the sticker facing away from the street, so that it is not 

visible to the collection crew. 

3. What should I do if I don't have enough yard waste stickers for 

my containers? 

If you fill your yard waste containers and still have more yard waste, you 

should use additional containers. Group the containers with yard waste 

away from your regular trash. Place containers with yard waste stickers 

facing the street so that the stickers are visible to the collection crew. 

Yard waste cannot be collected if it is placed in plastic bags. 

4. What should I do on collection day? 

Place your containers in the street at curbside, near the corner of your 

driveway. All containers must be at curbside or alley by 7 AM or earlier 

on your collection day. Also, please check your containers before 

removing them from the curb, as the yard waste containers will be 

emptied by a separate truck. 
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Basura rec;ic;ai,le 

Estos pasos sensillos asistaran el recogimiento y el proceso de 

reciclables. Por favor use estos pasos cuando tira su basura: 

• Peri6dico Coloquelos en una bolsa abierta 

en su recipiente de basura. 

• Papel mezclado/ Coloquelos en una bolsa abierta 

carton 

• Jarros de vidrio 

• Botes de 

aluminio 

• Plastico 

• Metal 

o sueltos en su recipiente de basura. 

Tienen que estar vacfo. No tiene que .;;=--

quitar los sellos. ~ 

Tlene que estar vaclo. Ii) 
No tiene que estar aplastado. 

Recipientes transparentes o de color de 

plastico tienen que estar vacf os. 

Recipientes y botes de metal tienen que 

estar vacios. No tiene que quitar los sellos. \~ • 

5asura (iUB no puede ser rec;ic;lada 

Estos art(culos deberfan de ser puestos en balsas eel/ados antes 

de colocarlos en los recipientes de basura. 

• Desechos de bafio 

• Desechos de 

camas de gatos 

• Desechos de alimentos 

• Pafiales desechables 

0 • 

• Ropa 

• Papel de cera 

• Jugetes de 

plastico ~~-
•••• --.:•:., •• ••• ,, •••• f• •. ;· •• 

' 

Desec;hoe de Varda 
Coloque las etiquetas engomadas que dicen "Yard Waste Only" en los 
recipientes que va usar para los desechos de yarda. Los desechos de yarda 
deberfan estar sueltos en los recipientes designados para desechos de 
yarda. No se ponen en balsas de plastico. 

Deeechoe de • 
yarda aceptal,le , · 

• Zacate y hojas 
(suelto, no en bolsas) 

• Ramas podadas y maleza 
• Retofios y ramas pequefias 

(Pueden ponerse en bulto, 
no mas de 4 pies o menos de 
largo y no exceder 16 pulgadas 
de diametro.) 

Deaechoa de yarda 
no aceptable 

• Desechos de animales 
y de alimentos 

• Residuos de 
construcci6n 

• Tierra y piedras 
• Hojas de palma 
• Bolsas plasticas 

iltri:~~~;p~i_p~·~i~;;._Cl~v~~}'_:: •.• :':.,·.·.·,,. .· 
.:Dee;ec;§p~,~~J'a~IO~ yJar~ar.aee ··: ,:.· ,·, 

.. ;_:. ·.: ~\\·/~ :'. !:,-~~ .. ]~:->:?!,. . ·_ ·.l· :;_~·-. :_: •.:. ' .. .'/:<~\·/.:·->. ·_.:· ·~·:_·-: !-.:. }~':\~~.::'(:.-.'·? _,.,_·!_·:-, _; ._: .i.:.• ·. · .. ·. ·-.: ·.:. :: '_:. 

. . : )r\: :SJ,J~,lde·r~n:de~hds
0

de:Patio~'y'.Jt1~lne~ ~~lame~te :· ... 
•· . .. L-t/>.1~ v~e~clon'que.crece en ellos (desecho !'verd~·). •. .·· 0 

, Pif;;f PRf!.fNf~< 
, · . h) NC)_:~~j:,aque eJ des~9.ho ~~ patios y jardines en bolsas.· : 
· ·, · . pldStl~ ~e basura: ,Coloq~e una. hoja de papal perl6d1co . 

- .. :en ef fondo del reciptente, evitandQ. asf que el zacat~ '. .: · $E{~tlfii~ra a este.' .· .. · ... · . . ·· ... · . . · · ... · 

tPorque Reciclar? ... 
El residente americano desecha un promedio de 
4 1/2 libras de basura al dia. Anteriormente, la 
mayor parte de esta basura era enterrada en terrenos 
de relleno. Hoy en dia, esos terrenos se estan llenando 
demasiado rapido. El reciclar es uno de los metodos mas faciles para 
reducir la cantidad de desechos destinados a los terrenos de relleno. 
A su vez, el reciclar ayuda a estabilizar las tarifas de colecci6n de 
basura, pues controla el volumen de desechos depositados en terrenos 

de desechos. • e-
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF GARDEN GROVE 
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This '.Dlrlft~~ls a 
p~bllc'~ . ~~,i~; d Is ::.~~ 

endorsement ,or:amres by m:~Clty 
of Qarden ~'at Its ~epal+. · 
ments. ., 

• 
Provided as a public service by: 

City of Garden Grove 

'B' (714) 741-5554 

· ·· Pdnted on recycled paper 

Garden 0 • 
And Area 

Thrift Store 
Director 
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..I .t'lpe 
• Used 

J Plastics 
• Scrap 

RRR. II 

J -Rackets . . 

• 

· , Restringing & IJepahing · · · • 
~ Ranges & Ovens . • · . 

• Dealers - Used · 
J Re-Sale Oothes .. 
J Recycling Ceqters · . · · 
J Rendering Companies : . • 
J Rubbish Containers & Hauling . .. ~. . 

SS.$ , -~:· ·"-~ · · 
• ··~ 

J Safes & Vaults 
• Used . . · 

J Salvage Metchandlse 

. . . 

\ 

Cl nre Shredding 
. Q 1bo1s • 

· ·. · .' • R .. rlng & pans 
· Cl Trash .Removal Services 
Cl Truck Equipment & Parts 

· • Used & R-ebuilt 

uuuu 
.Cl Upholsterers 

Cl .Washing Machines &.Dryers
•· Dealers • Uted .. 

Cl · Waste Paper . ' 
Cl Waste Reduction, Dh;posnl & , · 

Recycling . . . . 
.ZU./. .... 

J Satyage MerchlJJ!df~.B.um"s 
J Sawdpst & Shmngs ~ 

~;: t: .. . · . . . . t'.J Zippers· .• 
· • Repairing & Replnclng · · 

J Scrap Metals · · 
J Second HandStotes.. . : 
J Sewfnt.Ma~Jiln~ . 
. • Serv.l~.c\J~ 

J Sharpen"11B.ei¥ce-:
J Shoe Repairing • 
J Shoes .. 

• Used . 
l Slag . 
l Sporting Goods .. ,. 

,• · Repairing .° . 
.•·,· 

. ' 

. .~:· . 
,. 

• 
.. · .. 

' -: ~ r . 

~: 
J Surplus Mere~~ 
l Sw.ap Meets·& S~ . .. . . . 

. • . "! rr'·):·>· 
~- · .. ... •. . . . ., .. 

• -··· ..... J ... 
l Thrift Shops . · . · · · · . , . 
J Tire Recapping, R~~dln-·:&;Repalr ·.. · 

. . .. . 

Prorideil a, a puT,llc ~er.vice 1,j:. · 

City. ~qai,f!!n Gro~ · 
. Jntegratelw.aste 'Mima~~t 

. 13802 Nri~ope St. · •.. 
Garden-Gl'Ol'e, CA 92843 
. . . · (714) 741-5554 

~ . . .. . 
@ Printed on recyd~ paper . 
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• 

Sponsored by 

Ventura County Solid Waste Management Depanment 

California Integrated Waste Management Board 

Local Government Commission 

AND 

• 

i 

HOW TO 
CARE 

FOR YOUR 
CAR'S TIRES, 

Don't 
,Let 

Your Tires 
Get 

Tired 

• 
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. , 
Provided as a public service by: 

The City of Garden Grove 
Waste Management Division 

13802 Newhope Street 
Garden Grove, CA 92843 

(714) 741-5389 

• • ... 

LEAVE . 
LESS BEHII' 

FoR TH.I 
FUTURE . 

.. . 
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Residents Approach 2000 
with Recycling Success 
Residents of Garden Grove Sanitary 
District approach the new Millennium 
with recycling success. In 1999, your 
effons helped the City of Garden Grove 
Sanitary District recycle over 31,972,272 
pounds of recyclable material. 

A 
s we draw near the turn of 
the century, we meet recycling 
challenges set by the state of 

California with great success. In 1989, 

•

embly Bill 939 mandated each city 
reduce their amount of waste by 

50 percent by the year 2000. By 

X 

-

participating in Recycle Garden Grove 
Sanitary District, the city is poised to 
smoothly meet the state's challenge. Bue 
we should not stop there. With or without manner chat does not require altering their 
state mandated laws, the Earth's resources :->:original form. Reuse can also mean just 
are still precious and landfill space is still · reusing something over and over again. 
limited. What can we do in addition co Popular examples of reusable goods include 
recycling to make our community healchi:- · cloth shopping bags; plastic insulated coffee 
er? We can cake the next seep in preserving mugs and eraser boards. 
our environment:. we can focus on reuse; 

Reuse ,vs. Recycle 
There are subtle but important differences 
between reuse and recycle. Recycling means 
taking a product, such as a aluminum can, 
deconstructing it, and using the materials 
to remanufaccure something new. Although 
this is greatly preferred over starting from 
scratch, it is clear that if you don't have 
co spend the time, energy, or resources 

~constructing and remanufacturing a 
.duct, you are saving resources. 

Reuse is the process of taking idle goods 
and materials and. reemploying them in a 

The Benefits of Reuse 
The benefits of reuse are as plentiful as the 
diversity of reuse options. By reusing items 
instead of disposing of them, we are saving 
landfill space. But equally important, there 
is no need to spend energy or raw materials 
to manufacture new items. Reuse not only 
saves resources, but also puts materials into 
the hands of those in need like schools, 
community organizations, and businesses. 
Reuse allows us to save money and 
contribute to our community. • 

Recycling ... it works 
because of you! 

··:.O 

"' 

[f '•trwt-lf f'Jq:. 
• :support kical , ; 

yarit·~~le~ / · 

• Coordinate ·a 
community 
rummage sale 
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GRASSCVCLING 
Simply a Terrific Idea 

I t seemed like a good idea at the time: attaching a 
grass catcher to your mower. But, as it turns out, leaving 

those clippings over the lawn is actually better for the lawn, the 
environment and you. For starters, it returns valuable nutrients 
back to the soil. Grass consists of 80-85 percent water, so 
essentially you get an irrigating effect too. Grasscycling ( 
conserves water and.limited landfilI space as well. · 

More good news. Grasscycling hands you a nifty refund in 
the form of time and money. It will take you less time to mow the 
lawn if you leave the clippings on the grass. Plus, with the nutrient benefits 
of the grass clippings, you'll spend less money on fertilizer and water. 

So now that you are more familiar with the benefits of grasscycling, give it 
a try. For more information on how you can help the environment, call 
1-800-CLEANUP. f-s 

STORM DRAINS & HOUSEHOLD 
HAZARDOUS WASTE 

What's the Problem? 

D id you know that water flowing down 
driveways and streets and into gutters 

goes into a storm drain which flows directly to 
a lake, river or the ocean? This water may pick 
up pollutants which are never treated. Most of the 
pollutants consist of Household Hazardous Waste, , 
or H.H.W. Some common contaminants include mbtor oil, pesticides, pet 
wastes and paint. When these items are improperly disposed of into our storm 
drains, they can be harmful to our drinking water, recreational use and wildlife. 

• 

But there are ways you can prevent storm water pollution. You can take your • 
H.H.W. to a local FREE collection center. Call the County operated H.H.W. 
hotline for times and locations: (714) 834-6752. f-s 
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FREE PICK UP SERVICE FOR USED OIL 
eust one gallon of oil will pollute 

one million gallons of water 

Recycling is the only environmentally safe and 
legal method to dispose of used oil. In Garden 

Grove, there are two ways to recycle used oil FREE! 
One of the easiest ways to recycle your used oil is 
through the Residential Used Oil Collection 
Program. This program allows you to have your used 
oil collected directly from your home. After you 
change your motor oil, simply pour the used oil into a 
plastic container with a secure cap. On the pre-scheduled day, place the container 
by your front or garage door. The used motor oil, container(s), used oil filters, and 
oily rags will be collected. There is a limit of five (5) gallons per home on each pick 
up, and pick ups will be available every two weeks. To schedule a convenient pick 
up day, call the Used Oil Hotline: (714) 289-7661. 

Another easy and convenient way to recycle used oil is to take it to a State Certified 
Used Oil Collection Center right here in Garden Grove. These centers will accept 
used oil from the public during normal business hours. Call the center to confirm 
hours of operation and the amounts accepted. The service is FREE! In fact, a $.16 
per gallon incentive will be offered. To locate the certified center nearest you, call 

•

714) 289-7661. * 
..... . .................................................................................................................................................................................... . 

Residents of Garden Grove 
Qualify for FREE Toilet Upgrades 

T he Metropolitan Water District of Orange County is currently offering an 
Ultra Low Flush Toilet (ULF) Retrofit Program. Under this program Garden 

Grove Sanitary District customers can recycle their old water-wasting toilet and get 
a brand new water efficient model at not cost (limit 3 per household). 

Program Requirements: 
• Participants must provide the dimensions from the wall 

to the toilet bolts and a current water bill. 

• New toilets must be installed at the address designated 
on application - no exceptions (applications provided 
when toilets are delivered). 

• Participants are responsible for installation (seniors, 65 
and older, are eligible for two free installs). 

• To avoid a $ I 00 program cost charge, participants must 
return one old toilet for each new toilet received. 

••• Program sponsor reserves the right to verify installation 
through visual on-site inspections. 

For more information on the Ultra Low Flush Toilet Retrofit Program, 
call 1-800-424-8538. * · 

,,~'.J3i~tr~~' 
· .. your crash:'and recycle containers_. 
. on collectiori' day, you will be help
ing_ to keep your neighborhood 
loopng neat and dean. 

Sanitary District Ordinance 3592 
requires that after trash containers 
have been emptied, they are to be 
removed from the curb on the same 
day, and placed in an area not 
visible from the public street. * 
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MOLI0AY COLLECTION 
Your regular pickup day for trash and recycling during the holidays will not change 
unless your collection day falls on one of only six holidays. 

MEMORIAL DAY: If your collection day falls o~ M~nd;y~ May 29, your- trash 
will be collected on Tuesday, May 30. If your collection day falls on any other 
day than Monday, your service will not be affected. 

INDEPENDENCE DAY: If your collection day falls on Tuesday, July 4, your trash 
will be collected on Wednesday, July 5. If your collection day falls on any other 
day than Tuesday, your service will not be affected. 

LABOR DAY: If your collection day falls on Monday, September 4, your trash 
will be collected on Tuesday, September 5. If your collection day falls on any 
other day than Monday, your service will not be affected. 

THANKSGMNG DAY: If your collection day falls on Thursday, November 23, 
your trash will be collected on Friday, November 24. If your collection day 
falls on Friday, November 24, your trash will be collected on Saturday. If your 
collection day falls on any other day than Thursday or Friday your service will 
not be affected. 

To help divert waste from the landfill the city asks you to recycle your 
Christmas tree. You can easily recycle your tree in your brown ~'yard 
waste" container. just follow these three simple steps: 

0 , REMOVE the TREE STAND (wood or metal), 
decorations and tinsel from your tree. 

0 
Please CUT UP your TREE* and PLACE 
IN your BROWN CONTAINER (no tree 
stands please). The pieces should fit 
easily in your container. 

e PLACE your BROWN 
CONTAINER AT THE CURB 
along with your other 
containers on your regular 
collection day. 

*If you're unable to cut up your 
tree and put it in a brown 

container, place the tree at the 
curb for pick up on your regular 

collection day from December 27 until !anuar:y 7. 
Trees over six (6) feet tall must be cut in half. 
Trees are picked up by a special collection truck. 
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Save this list of accepted recyclables (green can) and 
non~recyclables (black can) as a guide for separating your trash. 

• Animal waste 
• Bathroom waste 
• Carbon paper 
• Carpet 
• Car parts 

.Cat litter 

• Aerosol cans 
(complecely empty) 

• Aluminum cans 
(do not crush) 

• Aluminum foil 
• Beverage cans 
• Bottle caps 

.Brochures 
Cardboard 

Non-recyclable ••• 
• Cigarette butts 
• Dirt/cement/rock 

(do not fill more than 1/3 
of container) 

• Disposable diapers 
• Drinking glasses 
• Electronics 
• Flooring 
• Food waste 
• Freezer/refrigerator 

food boxes 
• Furniture 
• Glass and ceramic 

plates/cups 
• Liquid waste 
• Light bulbs 

• Mirrors 
• Needles (sealed in 

chick plastic container) 

• Old clothes/shoes 
• Plastic toys 
• Rags/sponges 
• Tires 
• Toothpaste 

tubes/pumps 
• Soiled paper plates 
• Waxed paper 
• Window glass 
• Yard waste 

(can be composted) 

Recyclable ••• 
• Cereal boxes • Milk type cartons 

(remove inner lining) • Newspapers 
• Computer paper • Paint cans (only empty, 

• Drink boxes dry cans with lids off) 

• Egg cartons • Paper/paper tubes 
(cardboard and foam) • Phone books 

• Foam cups/plates • Pizza boxes 
(unsoiled) • Plastics (#1- 6) 0 

·- Food cans • Plastic bottles 
• Frozen food boxes (small mouthed) 

(no wax coating) • Plastic containers 
• Glass bottles/jars • Plastic cups/plates 
• Juice cartons • Plastic utensils 
• Junk mail/coupons • Plastic milk jugs 
• Laundry bottles • Tin cans 
• Ledger paper • Used envelopes 
• Magazines (includes plastic windows) 

• Metal coat hangers • Wrapping paper 

Questions or comments? Call the Customer Service Department at (714) 238-2444 
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• 

You Can Make 
A Difference 

ColQring Book -

. . . 

. City of Gal;'den Grove Recycling Resource Oenter at 
Recycling Education Program 1be Garden. Grove Regional Library 
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AFun 
Activity 

Book 
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• 

A Kid's Guide· To Recycling 

. 'h~~-

An Educational, AGtlviflE. .... ,._. / 
. . .. ,· 't· ,, .• ':!',: .. 

CONSERVING EA'R1rfff& 11iCtllifRCES."' 
CVT RIIOYCt./Jf.11:, 

A DIVISION OF TAORMINA INDUirJiES 
1131 NORTff a~ue Q~ St,AEET 

ANAHEIM, OALtf.GAHIA 82806 
(714)2S8-3SOO 
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• 

Where Can I Take My Old 
Tires? 

Old tires cannot simply be thrown into 
the trash, or left in illegal stockpiles. 

The following businesses and public 
landfill accept old tires for disposal. 
Remember, only four tires can be legally· 
hauled without permits. Anyone hauling 
five or more tires . must have the 
appropriate permits as issued by the 
State of California. 

In Garden Grove and Area ..... 

Gordon Tire Company 
7031 Garden Grove Blvd., Garden Grove 
714/898-2696 
$1.00 mre Disposal Fee 
(maximum four tires) 
$1. 75mre Fee for pick-up 

Ecology Tire CO 
1881 Crystal St., Huntington Beach 
714/848-8260 
$2.oomre Disposal Fee 

Brea Olinda Landfill 
57 Freeway North 
Exit Imperial - East 
North on Valencia until it ends. 
714/834-6752 
$10.00 for 1-4 tires 
$55.50 per ton (5 or more tires) 

Where Can I Take Household 
Hazardous Waste? 

For Orange County residents .... 

Anaheim Regional Collection Center 
1131 .Blue Gum Street 
Located between the 91 & 57 Fwys at 
the comer of La Palma Avenue and 
Blue Gum Street in Anaheim 

Huntington Beach Regional Collection 
Center 
17121 Nichols Street 
Located next to Rainbow Disposal at the 
cross streets Beach Blvd. and Warner in 
Huntington Beach 

San Juan Capistrano Regional . 
Collection Center 
Prima Deshecha Landfill 
Take the Ortega (7 4) Hwy exit from the 
5 Fwy in San Juan Capistrano to La 
Pata Avenue. 

Collection Centers will acceRt old paint, 
solvents, pesticides, . pool chemicals, 
used motor oil ancfiused automotive 
batteries at no cost. The Centers are 
open Tuesday - Saturday, from 9 a.m. 
to 1 p.m., and are closed on rainy days. 

For more information, please call the 
County Hazardous Hotline at 
714/834-6752. 

Provided as a public service by the Cslifomia Integrated Waste Management Board and the City 
of Garden Grove and is not an endorsement of stores by either party. 
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WINTER WONDERLAND • . . 
. 

&~ Somr S11ow, &t Somt S11oui, Su Sornr Snow 

Adamis Park will be transformed into a frosty funhouse when the ~~ 
Wintcrfcst Carnival takes ovcr on Saturday, December 4, from 10 a.m. to 
3 p.m. Kids will delight in a snow play area, a snow hill for sledding, crafr 
booths to make prcsc:nts and ornaments, and games and contests. And, of cour~c. 
Santa will be on hand iaking requests. 

This once-a-year tvent is $4 per person. Atlantis Park is localC·d at 
9301 Westminster Avenue. For more information, call Community Services at 
741-5200. 

DoN'T TRASH THAT 
TANNENBAUM 
Pin1 Piclt-Up As £u:, As 1-2-3 

To help divcn waste from the landfills, recycle the holiday 
tree. Herc's how: 

I. Remove the stand, decorations and tinsel. 
2. Cur up the tr« and put ir in your brown trash container. 

TrttS over six feet need to be cut in hal£ 
3. Put the brown container at the curb on your rqiular collection day. 

If you're unable to cut up the tree, place it at the curb for pick-up on your 
regular collection day between December 27 and January 7. 

GREEN Is Goon 
Kttp 77,111 Trtt 11n Tops 

They're common sense safety 
tips, but they bear repeating, 
because, sadly, cvtry year fires arc 
caused by unattcnda:I ranncnbaums. 
So, n:member these: 

: e?:r;!t.e • 
our early. 

• Kttp candles 
aw.ay from it. 

• Don't put it 
near heating venm. 

• 

STICK IT! 
In this issue, look for your 

complimentary Garden Grove bumper 
sticker. It comes councsy of the Garden 
Grove Communiry Foundation • the 
non-profit fundraising arm for the 
Renaissance Garden Grove program -
dcvtlopcd to promote the progress and 
spirit of the communiry. 

If you'd like to contribute to the 
Foundation, look for the insert card 
inside this newsletter or 

call 741-5280./il .. 11, 

:fl'~"!!!) 

CITY CALENDAR 
Ciry Hall Closun,s 
Novcmhcr 12. 25, 26 
Dcccmher I 0, 24 
January 3, 2000 
January 7, 21 

Volunteer Paint-Outs 
November 6, I 2, 20 
December 4, IO, 18 

Speaker Series 
Jim Rohn 
November 18 - Noon 
Community Center 
11300 Sianford Avenue 
Tickets: $20 
544-5679 

Speaker Series 
Dr. Leonard Olguin 
December I - Noon 
Community Ccmcr 
11300 Stanford Avenue 
lickm: $20 
544-5679 

Winterfest Carnival 
December 4 
Atlantis Park 
9301 Westminster Avenue 
lOa.m. • 3p.m. 
$4 per person 

Spark of Love Toy Drive 
Month of December 
All seven Fin: Stations 
741-5600 

• 

;, 

~ 'TIS THE LAST SEASON OF THE CENTURY 
The Holidays Are Here d- Here Comes The Millmnium! . . 

December 31, 1999 ... 11:59 p.m ... a memorable moment in history· a new century will be upon us. How w1ll ,rou 
commemorate this once-in-a-thousand-year's event and arc you prcp,arcd for any technical glitches which may occur? Heres an 
answer to both of those questions. ' 

Leave A Legacy 
This holiday season, why not give a. 

truly unique gift with real 
staying power. Want a due? 
It's red, made of clay, weighs 
about five pounds and has a 
personal message on it which 
you wrote. Need another 
hint? Okay, you won't have 
to wrap it, and lots of people 
will walk on it, including 
generations of your family. 

It's a brick, and for $125, 
you and your loved ones can 
become a permanent pan of 
the communiry through the 
Brick Walkway Project. 
Clusters of personally
inscribed bricks will be placed 
at 32 areas along Main Street 
beginning in January, running 
the length of the historic 
shopping plaza. 

To purchase one, call 741-5280. 

Going to Great Heights 
Buy a brick this holiday season, and 

during the next one, sec the 
result of your contribution. 
In December, 2000, a 
Millennium Clock Tower 
(pictured left) will be 
dedicated in the Village 
Green Park at the point 
where Euclid and Main 
Streets meet. This Mission
era, steel-crafted, 4 5-foot 
landmark will forever mark 
the Year 2000 for residents 
and visitors of Garden 
Grove. 

A seven-foot marble 
obelisk inscribed with the 
names of Garden Grove 
Community Foundation. 
sponsors will sir at the base 
of the Clock Tower, which 
will be encircled with glazed, 

colorful, inscribed· tiles, also available 
for sale for $500 each. 

Y2K - You READY? 
Fne Snnin11r 

If you'd like some helpful hints 
to prepare you for the Year 2000, 
attend a free seminar hosted by the 
City of Garden Grove on November 17, 
at the Communiry Meeting Center, 
from 5:30 to 7:30 p.m. 

Rcprcscmativcs from companies 
like Pacific Bell, Southern California 
Edison, Emergency Management 
Systems, and Garden Grove Hospital 
will be on hand to answer questions 
and detail their preparations. 

For more information, call 
741-5280. 

J n.si/..e ... 

• 
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SA.YNET 
New Program Has ParmlJ Talki11g 

Do you know thC' nJmes and phone numhl·rs of your 
children's fritnds? Or 1ht'ir parcnu? ThL·sc: ;arc 1wo 
qucsrions 1h,u dcvdupcrs of a new cirywiJc progr.un say some: 

day soon every parent in the communiry will be able to answer, "yes" to. 

"Parcnr Nerworks · Keeping Our Kids Safe" is a sdf-hclp 
: parCnring tool designed 10 open communicarion among moms, 

. : dads and guardians, so that all become more aware of their kids' 
acrivirics outside of rhc home and classroom. 

The program was initiated in an ctTon ro srcm the rising tide 
of youth-rcla«d crime and injuries. Sponsors include 1he Ciiy's 
Community Services and Police Dcpanmcnrs, rhc Garden Grove 
Unified School Dimic1, ,he Girlsand Boys Clubs of Garden Grove 
and 1he Garden Grove Unified Council of Parcntrreachcr Studenrs' 
Association. 

For more information ahour Parent Nerworks, call Communiiy 
Services a, 741-5200. 

DEVELOPMENT 
DETAILS 
A Loivdawn On Whats Going Up 

Higher Leaming 

The Ciiy's down1own is looking a 101 more upscale wi1h 1he 
near compl<1ion of 1he second Higher f.duca1ion building. 
Nicknamed "f.d 2," ,his sequel is sure 10 be a ,op-seller 

with students sccking to a«nd their education this fall. 

Tenants include the Universiiy of LaVerne and Concord 
Career College, both of which will offer Bachelor's and Master's 
degrees in business and medical-related fields. Enrollment is sure 
to g<1 cooking when the building's third tenant, the California 
Culinary Academy, opens its doors. This Garden Grove site 
becomes just the second such culinary academy in the state. 

• Big Screen Debu1 
Movil··lovcrs get ready to cdchrarc this fall 

when the Regal Cinema's 16·scrccn rhcatcrcontplcx 
makes its Garden Grove debut at the Garden 
Promenade Center a, Brookhum and Chapman. 
Stadium-style sca1ing and a stare-of-the-art sound 
system arc sure ro make this development a 
blockbuster hi, . 

Fund-Raisers 
By the end of the millennium, Harbor 

Boulevard in Garden Grove should be home to six 
more hotels. That's 2,400 hotel rooms and suites 
catering ro Disneyland tourists and ·business 
rravclers. More guests to Garden Grove means more 
revenue, in the form of bed tax, for the Ciiy's General 
Fund, which pays for public safeiy, clean meets and 
parks, and much more. 

Tin Crowne P/,u,, - Just broke ground 

The Rn111iss11nce Suites - Ground breaking set 
for lare summer 

H11mpton Inn - Opening doors late summer 

Hibon G11rdm Inn - Also set to stall business 
larcsumm~r 

Homewood Suites- Construction underway 

Emb1111:, Suites - Construction starting 
in September 

STICK IT! 

I.n thi~ issue, look for your complimentary Garden 
Grove bumper sticker. For more stickers, stop 
by City Hall - they're for sale for $2 each. 

FIRE FACTS 
Be Water Wiser 

Just days after Ciiy Fire Departm~nts and th~ Couniy Fire 
Authoriiy launched their annual Drowning Prevennon f.ducanon 
campaign a, the beginning of the summer, tragedy struck - rwo 
children drowned - one in just inches of a bucket of water, the 
ocher in a spa. 

The Garden Grove Fire Depanment urges you to remember 
the simple, life-saving tips listed below, and not just during the 
summer months, but year-rou·nd. Look for m~re prevent!on 
pointers in the next issue of Cityworluor call the lnJuty Prevennon 
Program at (714) 834-2228 for a free brochure. 

Safeguanl Pool/Spa 
· Remove toys and chairs from area 
. Gates and doors should be self-closing and self-latching 
. Add safety covers on doors and windows leading to water 
. Use a non-climbable 5-foot fence children can't 

squeeze through 

Be Emergency Prepared 
Learn CPR 
Install a backyard phone 
Keep rescue equipment nearby and teach everyone to use it 
Ensure all household members know how to swim and 

dial 911 

POLICE DETAIL 
Another Set of Eyes 

Going on ,i trip this summer! 
The Police Department has 
someone to watch over your 

house while you're away, thanks to their 
Vacation Home Check program. A 
daily inspection of your property will be 
provided by members of the Department's 
Volunteers-In-Policing. 

To take advantage of this free service, call the Police 
Department at 741-5704 on the day of your departure, no earlier. 

"JUST BE.UL" 
"SIMPLY ri~ous" 
"CAN'T w AIT Tp SEE 

NEXT YEAR'S" 

- Overheard at Tour & Tea Event 
The rave review• are still coming in from the 

over 250 attendees of the 1999 Garden Tour & Tea 
held in June. The S<Y<n ..... , 
distinctly unique and· 
enchanting Garden Grove . '. 
backyards sho)Ycased for 41• 
the event definitely J ·· 
imprcsscd the guests, as did the au1hentic Victorian 
Tea held at the Courtyard Center. 

Mark your calendars for the next Tour & Tea, 
set for Saturday, June I 0, 2000. If you'd like to 
volunteer your backyard for consideration or if you'd 
like to serve on a pand of volunteer judges selecting 
ncxr ycai's gardens, call Adminisuacivc Services at 
741-5280. 

DON'T DUMP ~EM -
/ti Ilkgal! 

D id you know that pouring anything but 
clean waler into a gutter or storm drain is 
against the law! The Ciiy adopted a water 

quality ordinance two years ago prohibiting the 
placement of a laundry list of items into these kinds 
of receptacles. They include: 

Clippings, soil, fertilizer 
Trash, animal waste, paint 
Oil, antifrecu, radiator fluid 
Pool chemicals, detergents, cleaners 

REMEMBER, THE OCEAN IS JUST A 
STORM DRAIN AWAY. 

I ! : I I I I 
I I I I 

- ....._._ ... --- -
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF HUNTINGTON BEACH 
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The Ocean 
begins at your 

front door! 

LJ LJ t= 
I 
--== I 

i ® 

Storm Water ~ Urban Runoff Pollution (SWURP) 
And What You Can Do To Stop ltl 
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TRANSPORTATION 
AND HANDLING 

• A maximum of 15 gallons or 125 pounds 
may be transported per vehicle, per 
trip (Department of Transportation 
regulation). 

• Materials should be in original con
tainers (except motor oil, fuels and 
antifreeze). 

• All containers must have lids, be 
sturdy, non-leaki~, and protected 
from breakage. 

• Do not combine 1ypes of waste. 

• Do not mix oil-base paint with latex 
paint. 

• Dry out emp1y paint cans and discard 
in regular trash. 

· If you wish to have a container re
turned (i.e. oil containers and boxes/ 
crates used to transport materials), 
please notify the attendant in ad
vance. Some containers may not be 
returnable. 

• 

WHV SI-a 1lL YOJ DRa>? 

VISIT THE 
STOP 4 SWAPI 

A unique and FREE program 
that allows you to drop off 

household, yard, and car care 
products you no longer need 
and pickup others you can use. 

Currently available at the 
Anaheim and Irvine loco

.. tions only. {Tuesday through 
' Saturday, 9 a.m. to 1 p.m.) 

FOR MORE INFORMATION ABOUT 
THE HOUSEHOLD HAZARDOUS 

WASTE COLLECTION PROGRAM AND 
THE STOP & SWAP CALL: 

(114) 834-6752 

Or see OIi" webiste: www.oc.ca.,p,/iwmd 

O Orange County Recyclesl 

Printed on .d paper . 

DISPOSAL OF 
HOUSEHOL[) 

HAZARDOUS WASTE 

Household HazardotaKVaste 
Collection Prog~ · 
I 
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Blueprint for a Clean Ocean 
• 

• 
. "'-

• 

.... ·, 

Best Management Practices to Prevent Stormwater' 
Pollution from Construction-Related Activities 

- '-
~·· '-' 

' 

-, 

.. ~ c' 
........ ··J' 

CITY OF HUNTINGTON BEACH 

This booklet has been developed as a resource for all general contractors. 
home builders. and subcontractors working on construction sites. 

,. ,. 
~ 

i 
' i 
I 
~:: 

j-
1 
I 

' ' '' ' ' ··•··· ,. : . t I •J,,11 '.._ ,I 

r ., 
• j . . 
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I 
SCAUENG/ING 

I 

Scavenging is illegal and poses many prob
lems, such as invasion of personal privacy, 
neighborhood theft, speeding vehicles and 
strewn trash. Please help your City. uphold 

· the law! When ):'OU observe scavengers at 
. work, please record: 

.I" vehicle description anq license plate 
number . 

./ description of scavenger and goods 
taken 

.I" area/address of iQcident 

./ date/time of incident 
. ·./your n~me, address & phone #, 
Then, call: . 

• 536-5271 (HB incidents) or 
• 965-4483 · (FV incidents) 

The Huntington Beach al}d Fountain Val:. 
· ley environmental education partnership is 

· dedicated to providing the latest informa
tion abou~ recycling and relate4 programs. 
To learn more, call the City environmental 

· a_ffairs representative. 

Huntington Be.ach-536·-5431 
Fountain Valley -· 965-4400 

I 

REMEMBER ... 
I 

lndiv.idual and group tours ,of the Rain
bow Recycling facil.ity are available by call
ing (714) 847-358 l. 

@ Printed ,.cycled paper • 
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Don't be a Household Hazardous 
Waste Generator ••• 

You can make a Difference! 

DO YOU HAVE 

• Used Motor OU 
• Old Paint 
• Solvents 
• Pesdcldes 
• Used AulOIIIOdve B.'lmrles 
• Household Oemln1 Products 
• Pool Chemicals 

IN YOUR HOME1 

The County of Orange provides a FREE ... 
HOUSEHOLD HAZARDOUS WASTE 

COLLECTION CENTER 
Located at: Rainbow Disposal 

17121 Nichols St., Huntington Beach 
Hours: 9:00 A.H. to 1 :00 P.H. 

Tuesday thru Saturday 
For Hazardous Waste Information 

Call - (714) 834-6752 
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WHATIS .. (·. 
. CONSTRUCTION . 

···•· . .AND.DEMOLITION: 
,, ,· DEBRIS? 

.. ' ! . . 
' •• I 

<, 

, .. ,i_ .. :· .i . . \ ./ ··.}··..:: - . : .. :· .· .• ,_: . ·, .';.:'· .. · 

' ·C&D de~ris is mattrial generated in the construction ·. 
'. arid demolition of buildings and roads:>Aa:oriiing :to 
},the Oalifomia Integrated Waste ~~cntBoanl, i 
'. '.C&Ddebris·maktsu ··. _;.:_ ....... ~.28%ofdicswe's . . . p app,...., • .._., . ' . . 
1'. \ivaitc sttcam; O~Coimty businesses ~tc liugc ' 
[<.ciuanti~of\C&:D debrla.aJKJ ~uJc(aav+ ·~oney,by/ 
~'di•· : ·· · thii ~terial througll 'n:use\~a·m:yc1ing.'· 
~;'~thc'amo~tof~debris~is!an~ : 
('jvill ~~'. he111 prange Cc,.im,tr ad$ m~\me; SO% ; 
H divcnion rare ·· liinid ~ die 1Ca1ifomia 1q~ ,,. 

[l~t:t&!l: 
g~atctial ·WUI·.· ~e' ~~te,~min,d ·~p~~:del!vefy of:·· 

r
')Y,": .C :. '.,<,: \ \ ' . '. ... •.•; 

1:~'•t:.' ', ,' ' ', I ,' • i /
1 

~I: 1,.. 1,, · .\ 

.111~%;/;,rr ., .. ·f.. , , .. 

(': : a _J'rintal on l'CC)'dcd COftlalt paper., 

• Q
,.~_1,~-r~),',\) 

. l,(a :; 

. •1"':] :· 
• ,. 1 . :-; 
l ,'>~'"'. / 

·, -'..'.) . ,. • 

This hrnchurc prnviJes 
,dtnnatives to landfilling 

specific types of Construction 
,111d Demolition (C& D) Debris 

Integrated Waste 

Management Department 

• 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF IRVINE 
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RECYCLING USED OIL BENEFITS YOU, 
YOUR FAMILY, AND THE ENVIRONMENT! 

Recycling used oil: 
• Protects the water supply, including your drinking 
water, by keeping oil from seeping into the ground; 
• Prevents oil pollution in recreational waterways
stom1 drains commonly lead to streams, bays, 
rivers, and oceans; . 
• Prevents plant, soil, surface water, and ground 
water contamination; and 
• Helps you keep your communities' environment 
safe and clean. 
More reasons to recycle used oil: 
• Used oil can be re-refined for reuse. 
Purchasing re-refined motor oil saves natural 
resources and lessens US dependence on 

imported oil. 
• IT IS AGAINST THE LAW to dump 

used oil-from vehicles, lawn mowers, 
etc.-on the ground, in the trash, 

down stom1 drains, or down the 
sink or toilet. 

• Receive $0.16 for every 
gallon of used oil returned 

to a certified used oil 
collection center. 

TIPS FOR AN 
ENVIRONMENT FRIENDLY 

OIL CHANGE 
••• it ism being green! 

BE PREPARED! Have ground cloth, rags, funnel, 
tools, oil pan, and a CLEAN plastic container with 
secure lid ready (If you use a plastic milk jug with 
snap-on cap, tape down securely). Clearly label 
container as 0 Used Oil.• Avoid working on grass 
or dirt. 

DRAIN used oil filter for at least 12 hours. Both 
the used oil and the metal from the filter must be 
recycled. 

PREVENT SPILLS. Use a funnel when pouring. 
Make sure the new oil filter is secure. Do not 
overfill. Check your vehicle owner's manual for 
oil specifications and amount. 

CLEAN ALL SPILLS. On concrete/asphalt: 
soak up spilled oil with rags or cat litter; 
wash area with mild cleaner. On dirt/gravel: 
dig up visibly contaminated area. Call your 
local used oil coordinator or environ
mental agency for specific disposal 
infom1ation. 

NEVER MIX USED OIL with 
any other llquldsl Mixed 
automotive fluids cannot 
be recycled. 

1IDDI ,--eauaw 111111M ~ DIUIOF:) Aq 1)111111111 
·Aap ,ecl lllOIID9 0,: :i,o-dDip ~ • 

WCIIIIIOJ :eais ~ ~ • 
"IPIIIII eA11D111C11N1 ID 'IIU8AIOI 'MDCI~ IIIM lqlll lDU OQ • 

1D1MU IIIU-4'911111111- eiclDJINIQ--~ 1111111 AIID:> • 
ICBl,,BX)V 10N SI 1IO ~ • 

·--..:1» ID UICIII ..,_ Oi ... IIO-CkllP B1:t ID:> .mew • 
:i10 ann eNn:>>.:>H 11~ SdU. 

110 a:1sn $31:>A:>3~ _) 3NIJ\~I :10 All:> 
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Become . 
. The Center . __ _ 
· . of Attention· 

It's Good .For . ·.· 
You and Your ·. · .. 
· Community··.· ... 

• 

• 

• 
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~®CC)YCC~® lUL§®cdJ 
IJU1l (0)'[ (O)fr CO)~~ . 

Did you know 
that all the 
water that 
has ever 
been, or will 
be, available 
to our planet Is 
on or In the earth 
right now? 
If the earth were a globe the size of 
a basketball, all the usable water on 
the surface of the planet would fill 
less than half a cup! That is why It is 
important to protect our water supply. 

Rain can wash used motor oil that was 
disposed of improperly Into city drains 
and eventually into lakes, rivers, 
groundwater, and the ocean! One gallon 
of used motor oil can contaminate 
one million gallons of drinking water! 

Here are ways that you can help prevent 
this from happening and help protect the earth: 
reduce, reuse, and recycle the materials that 
you use to keep them from reaching our water supply. 

This program Is bra.ou by Iha City ol lrvlne and made possible by 
a grant fnlm Iha Ca llgralld Wall Management Board. 

-• 

• 

~{ ®CC )Y CC~® [U] §® (dJ 

CO)~~ if ~~itcerrss 
If you see your parents changing the oil in their 

cars, remind them to dispose of it properly. 
There are 2,700 state certified collection centers 

which accept used oil and used oil filters for 
F RE E ! 

When 
recycling 

used motor 
oil, remember 
to use a clean 

plastic container 
with a tight lid. This 

co~tainer can be reused again, but your 
pare,nts should store it safely away from 

children and pets. 

If you have additional questions 
about used motor oil recycling, please 

contact the California Environmental Hotline 

: . at 1 • 8 0 0 • C L EA N U P or 

wwv.r.1 BOOCLEANUP.org. 

IIIIAL.i:ECYCLE 
::' • .:::-.=.~SEO OIL 
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I 

IRVINE RECYCLES 
USED MOTOR OIL! 

Did you know that you can recycle your used motor oil safely and easily right here 
in the City of Irvine? That's right. All you need to do is bring your used motor oil 
in a sealed container to one of the conveniently located State Certified Used Oil 
Collection Centers in Irvine. 

And ••• Irvine has five State Certified Used Oil Collection Centers standing by to help 
you. When you do an oil change. just drain your vehicle's old oil into a clean 
container, seal the container well with a lid and bring it to one of the five conveniently 
located State Certified Used Oil Collection Centers in Irvine. So don't throw good 
oil down the drain. Recycle now! 

·------------------------------------------.: Do You Need A Container? 
THIS COUPON IS GOOD FOR 

I FREE I 5-QUART USED OIL RECYCLING CONTAINER! 
(one per household and must be an Irvine resident) 

Just mail us this coupon and the Orange County Conservation Corps wt11 
deliver the container to you within two weeks! 

Name: _______________________________ _ 

.Address: ________________ Zip: 

IDayPhone: ------------------------1 
I Mail Coupon 1D Ms.Jan Nace, Program Spedaht,. City al lnine, 

I Post Otlice Bax 19575, lnine, CA 92713 ·------------------------------------------· IRVINE STATE CERTIFIED USED MOTOR OIL COLLECl'ION CENTERS• .• 1 

CIE
. . - ~as. 

ayl n nv1ronmental Firestone Store Irvine City Auto Paru 
1350 Reynolds A•e, Suite 121 5 I Auto Center Dri'lle I 4'127 Culver Drl'lle 
lrvi~e. CA 92614 lnrine, CA 92618 Irvine, CA 92604 
(949) 852°1616 (949) 829-8710 (949) 551-5588 

Jiffy Lube 
3080 Main Street 
Irvine, CA 92614 
(949) 863-0625 

Jiffy Lube 
8777 Irvine Center Dri'lle 
Irvine, CA 92618 
(949) 753-0415 · 
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lft''INE Did ,ou know that YOU cm 
~ 1' 1-ccy~k your _u:-.nl llll>tor_ o\l 

REncLES 
s~ttc-.ly and ~as1ly 

. . right here m the 
. · ch, of lrYine?. . 

Th:.tc"s right.. .. -\11 

USED 
,.l ,u nLTd to do is hrin~ nmr used 
i1H 'l1 ,r oil in a scaled c~ nirainer to 
nnc of the conn.·niC'nth· located 

Mc,n,R ~rate Certific<.l l·sed 
Oil Collection Centers 
in Irvine. And, State 
Certified Used Oil 

OILI Collection Centers will pay you 

• 
$.04 for each quart you recycle! 

IF YOU HAYE AD0ffl0NAL QUESTIONS ABOUT USED MOTOll OIL RECYCUNG, 
• PLEASE CALL THE IRYINE RECYCLES HOTUNE (714) 724-7669. 

•• • :n.: :· · ;r.1111 ,s orou~hl to ,ou :·1 :he:.~. :· c;rne JOO maoe possible by a grant from !he California Integrated Waste ManaQement Boan!. 

lnin~ Ci~ 
.\Ul<I P:lnS 

lt-t.rtulwr Dr 
ll'\1"l". C.:\ ').!hO-t 
1·1-11 ;:;1.;:;1111 

Fl"'5tone 
:; I .1111<1 Co,nter Dr 
lr>inr. C.\ 'l!h IM 
("1-tl 11!'>-ll"IO 

Jiffy Lube 
x··· lr>me Cir. Dr 
lr>ine. t:\ •l!blK 
<"I-ti "i.i-lJ.111; 

.\oto Scnice !000° 
I.iii! R<'\1lt1lds .1,-.,. 
lr>1ne. fA ll!bl-t 
<71-tl SSZ-lblb 

-flralcalAat:iffllc'f!DIJ 
Wano .......... 

• 
frJYouNeed 
a Cnntainer? 

r------'iilis-coiI,o1tis-ooooroi __ _ 

l 1 FREE 15-QUARI' 
: USED OIL RECYCUN< 
I CONl'AINIR! 

I 
I 
I 
I 
I 
I 
I 
I 
I 

(one per household and mus be an lniDe reside 

Just mail us this coupon and th 
Orange County Conservation Co 

will deliver the container to yo 
within two weeks! 

NAMl 

ADDRESS ZIP 

DAYPHONI 

.Vd!L COC/PON TO .VS. JA!i .VOCE. PROGRAI 
SPECWJST, ctrY OF m7.'t"E, POST OFF/a 
BOX 19575, IRVI.VE. ~ 92il3 

~--------------------------------

• 
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A Slick Solution 
to Water Pollution 

... RECYCLE 
- If dumped in the trash, on the grOund, into hou~hold dJ!~$, c,i' 

down storm.drains, used motor oil can work-:i{i'.:~ity·:tgj~~:bijr 
groundwater and oceans. · ./~r:f ,~ · :_:-

llll'f· One gallon of oil pollutes 1,000,000 gallo~s. of water~ eq~iva-
lent to •. ,, . -~\<:: : ' .. ; - .. ::~·· . ..: ... ~ . . ... 

', ~ ·.,. ~. •.-,t•' ,. •.,..r,.,; ) ~ . 

- 1 year supply of waterfor SO people ... : -. _. '.{}{<;i?tf?iffe,:, 
- 28 home swimming pools· . · · · · . · ,i_'.: ~ . .:":: :':-~.{}~;fi:?!¢,~;t -~1'. 

. . .. _ _. 1:>··.: .. . ·,:, --~i(:l'j~·~?r~-,:..:.,~. ~-c:tl'!,:· • 
- 6 footballs fields covered by 1 foot of water · · ': ,\:':-'f' >'.~~-.-\'. 

llBt A single pint of oil can cause an oil slick one acre in size • 

DROP-OFF USED OIL •••• FREE . I .. ; •·.· .. ·· 
Irvine City Auto Parts 

(Culver Dr. & Walnut Ave.) 
(714) 551-5588 

Auto Service 2000 · -_· ·_ :· ·.·•. . 
(Red Hill Ave. & Reynolds Ave.) 

(714} ~52-161~ CALL FIRST 

Household Hazardous Waste Collection Center (Oak Canyon Rd.) 
··(Proof of County residence required here - drivers license) 

:+For the FREE drop-off site nearest you 
'"Call '(800) 553..;2962 .c!""~ 

• , •. 
·: Funded by the California Jan Noce' (714) 724-6356 ~ 
' Integrated Waste Management Board Business & Environmental Assistance~ 
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CHANGING YOUR OIL? 

-
~ RECYCLE ITI -= 

• 

RCMCMHl7R ..... IF USED OIL IS DUMPED IN THE TRASH. ON THE GROUND. INTO 
HOUSEHOLD DRAINS. OR DOWN STORM DRAINS. USED MOTOR OIL CAN WORK 
ITS WAY INTO OUR GROUNDWATER AND OCEANS ..... 

·----------------------------------· I "'oF, .. ~ GOOD FOR 1 FREE I 

! (ti} i::c~~~:;J c~:°~R ! 
: (ONE PER HOUSEHOLD + MUST BE AN IRVINE RESIDENT} : 

I I 
1N~ I 
I I 
I Address I 
I Street City St.ate Zip I 
I Phone# I 

• 

• 

I I 
I MAIL COUPON TO: Jan Noce'. P.O. Box 19575. Irvine. California 92713 I • 
I t114> 124-6356 I 

-Clm and send-• ---------------~ ------------------• 
Funded by the California Integrated Waste Management Board 
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~ .. .'. I ,. 

. •t'.i,. ·,, •j ~ 
;:.,:., I ' . 

for a State Certified Used Motor Oil 
Collection Center Near You. 

... ·'. ·.· .. :· . 
• ; ~ ' ... ,, • • ! : . ' : " ~ 

... ,,, :'', '. 
·• ·, .. ,· 

WM 
WASTE MANAGEMENT 
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RECYCLING USED MOTOR OIL PRESERVES 

A VALUABLE NATURAL RESOURCE AND 
PROTECTS THE ENVIRONMENT! 

WM 
WASTE MANAGEMENT 
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I~~~ ~~~~~ ~~~~ 
Oil poured down drains or onto the ground can work its 
way into our ground and surface waters and cause 
serious pollution. One gallon of used oil can foul one 
million gallons of drinking water! 

Irvine has five State Certified Used Oil Collection 
Centers standing by to help you recycle your used motor 
oil. Recycling oil is easy! When you do an oil change, just 
drain your vehicle's old oil into a clean container, seal the 
container well with a lid and bring it to one of the five 
conveniently located State Certified Used Oil Collection 
Centers in Irvine. So don't throw good oil down the 
drain. Recycle now! 

I. Caylin Environmental 
(Accepts oil fflten tool) 

1350 Reynolds Ave, Suite 121 
Irvine, CA 92614 
(949) 852-1616 

2. Firestone 
(Accepts oil fflten tool) 

5 I Auto Center Drive 
Irvine, CA 92618 
(949) 829-8710 

3. Irvine City Auto Parts 
(Accepts oil fflten tool) 

14427 Culver Drive 
Irvine, CA 92604 
(949) 551-5588 

4. Jiffy Lube 
8777 Irvine Center Drive 

Irvine, CA 92618 
(949) 753-0485 

5. Jiffy Lube 
3080 Main Street 
Irvine, CA 92614 
(949) 863-0625 

*Note: It Is advisable to call before taking oll to any of the State Certified Used 
011 Collection Centers listed. Centers wlll pay you $.04 for each quart you 
recycle. If you have addltlonal questions about used motor oll recycling, 
pleue contact the California Envlronmental Hotline at 1 ·IOO·CLEANUP or 
www.1100CLEANUP.or1. You can take other hazardous household wastes, 
such u paint, pesticides, cleaners, solvents, etc., to a nearby County of 
Orange Collection Center: 32250 La Pata Ave., San Juan Capistrano or 6411 
Oak canyon, Irvine. Please call (714) 834-6752 for more Information. .. .. 

i 

I 
" 0 
'II 

i 
"C 
II, RECYCLE 11111 pnigrmn II brqld 111 JIii 11r a. en, of lnlnl D11 made paa1111e 

USED OIL 11r a grm lrmn a. Clllllmnla lnllgrallll Wall Mmllgllllml a.d. C) 

• 

• 

.. 

• 
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All you need to do is bring 
your used motor oil in a clean, 
sealed container to one of the 

• 

conveniently located 
State Certified Used 

·, Oil Collection 
, 

1 

Centers in Irvine. 
And, State Certified Used Oil 
Collection Centers will pay you 
$.04 for each quart you recycle! 

I. C'.aJlln lntlroamenllll 
1350 Reynolds Affllue 

Suite 120 
lnlne, CA 92614 
(949) 852-1616 

2. l'ln9tone Store 
5 I Auto f.mler Dme 

!nine, CA 92618 
(949) 829-8710 

3, lnlae City AIIID Pu1il 
14427 CUmr Dme 
lnlne, CA 92<io4 
(949) 551-5588 

4.JUlylube 
am lnlne r.mrer Dme 

lnlne, CA 92618 
(949) 753-0485 

5.JUFylube 
3080 Main Slreel 
lnlne, CA 92614 
(714) 961-5491 

• 

• Rf.t u,.r. 
,·,.rnou. 
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_:·-oo·,vou- -Know Where 
The Water In You_r 
·Storm Drai 

."* _,. 

Goes? 

To 

'!::..·· 

:--_ . ~. r'" 
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:_ ·~:,;r .l!fl you -re at the park. ·'f 
.·,. RECYCLE! . 

When you bring drinks to the park in glass, aluminum or. 
containers, be sure to look for the specially-marked ~ . , ·· 

bins. Separate your trash, .~d put recyclables in their ii 
place. It's easy, it's re8p()nsible, and it's great fof .. ·: 

•'. 

r 
.{ 
~ 

, IT'S GOOD FOR OUR PARKS~. 
,· 

The special-lidded containers for glass and alumil( 

products discourage littering and help keep our p ·" 
clean and family friendly. 

• 

• 

., .-.• !· i"' 

• 
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VIINi-~ ...... ·' .. ,, ... .l"I 1. 

-

WASTE MANAGEMENT .. 
OF ORANGE·COUNTY·~;-

-F·. • • 
....... 

. :.:_:, ~~--. ..~ 
·.:·t~~~~'?,;)'#:~r.,,~,: 

-t.· ,,.; .•.. 

~:&,~):-,~~::"' -::'"';~';'!~~"tt: If:);.;:'?~::\:;; :~·:-: 
-~ ,:~::; ~r-,··:· ... 

'.· ... -. 
,!';"I·.= ~-e,:r:· 

~·,;-..a f.::{.· 

0015987



• • 

..... 

FOR ADDITIONAL INFORMATION ABOUT THIS PROGRAM, OR TO OBTAIN A FRIE 15-QUART 
USED Oil CONTAINER, PlfASE CALL THE IRVINE RECYCLES HOTLINE AT 949/724-71,69. 

l. r.a,t1a llaYlromDeDIIII 
13SO Rq,Jold, .wmue 

Sulle 120 
lnloe, CA 92614 
(949) 852-1616 

2, l'lralolle Slele 
51 Au1o r.mtr Drive 

lnlDe, CA 92618 
(949)~710 

,. lnlae City AD1D ... 
14427 culver Dme 
lnlDe, CA 92604 
(949) 551-5588 

4.JllrJ lac 
~ lnlDe r.m,r Dme 

lnlDe, CA 92618 
(949)7S~S 

5.Jlfry lac 
3080 Main SIied 
lnlDe, CA 92614 
(714) 961-S491 

Thi:'! prn~r.un 1, hrnuWu tu ~uh In 
1ht· l~I~ 11f ln11w .u11l uutl,· 

• 0015988



• 

Integrated Waste 
Management Department 

Before you shop ... 

Stop! 
Drop! 

and 

Swap! 
Household Hazardous Waste Collection Program 

•,, 

• 

.• ... ·:-

• 

. 
-. ·., 

. .. ('. -." 

• 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF LA HABRA 
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"A Carir1g Community" 

CDBG Committee Vacancies 
Th~ La Habra City Council is eurrent!:,' accepting applications from residents v,·ho 

me interested in appointment to the Community Development Citizen Pattidpalion 
Ct•11nnittee. The primary purpose of the Conunittee is to identify needs, prioritize 
a·:!idtle:-:, and recommend to the City Council proposed use ofConmiunity Devek•p
meJJt Block Grant I CDBG) fonds as allocated by the U.S. Depatl:ment of Housing and 
!Jr bm Pevel•.1pm~nt. Applicants must be residents of the incorporated. area of the 
City of L1 Habra, and appointment shall be made on the basis of the interests of 
applicants. Members of the CDBG Committee serve a three-year tenn. 

App!katbns imd additional information is available in the City Clerk's Office, 
located in the Administration Building, 20 I E. La Habra Boulevard, Monday through 
Tlmrsday, 8:00 a.m. to 5:00 p.m., 562.905.9701. Applications must be filed with the 
City Clerk no later than November 22, 1999. The City Council will hold interviews 
dm lug tJ,e !11011th ,:,fDecember, 1999, and make appointments shortly thereafter. 

u1 Love La Habra'' 

Conununity Fair Seek.~ 
Vendors 

Interested in selling your wares and crafts at the annual I Love La Habra Commu
n it" Fair? Please call the Community Services Department now for an application! 

Safely Dispose Hazardous 
Waste From lio1nes 

Did ·, ou know tltat old paint cans. used motor oil, car batteries. and yard cm~ 
prodn::t; al'e romidered "hazardous waste?" If dumped in our lt1ndfills or sttm11 
drains. thes1; r10ducts can contaminate our groundwater and pollute om beache, 

The City /r La Habra pa11icpates in a County-wide program to address this issue. 
Househeld Hazardous Waste Coilection Centers are available to provide a safe, ea 0

,:, 

and free means to dispose of hazardous products stored in your home. U11wantrd 
products can be easily disposed of at the Collection Center located at I 07 l N Blue 
Gum Street, Anaheim (located betv.·een the QI and 57 Freeways on the corner of Ln 
Palma and Blue Gum). The Collection Center is open Tuesday through Sunday, 9:{HI 
a.111 to I :00 p.m.; closed on rainy days and major holidays. 

The Citv of La Habra has also implemented a Used Oil Recycling Progrnm imd lrns 
established the following four certified collection centers near you. Bring iii all used 
motor {>ii to any one of these La Habra retailers during nonnal business hours: . . .- ~ 

-) 
) 
·,J 

Firestone, I 071 S. Beach Boulevard 

Speedee Oil Change, 1580 W. Imperial Highway " 

Pep Boys, 125 \V. Imperial Highway •. ~~. L~ .• 

Burch Ford, 201 N. Harbor Boulevard ~,~, . -~ 
Req-clin.2 used ')if, paints and other lrnzardous products is n 1,ay t'J heir pre.5erv:> 

nur em·in,1m1e11t. Pim it's safe, eas\, and fie~ 1 Let's all do our p:n·t :im! reqcl~ torJl\\. 
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NewNumberforWasteManagement . .. 
Effective October 18, 1999, the trucks servicing the City of La Habra residences and 
commercial businesses will be operated from Orange County facilities. If you have service 
issues or questions, please call Waste Management's Customer Service at eithe::-
714-558-7761 or 562-694-3730. Customer Service hours are 7 a.rn. to 7 p.m. Monday 
through Friday and·8 a.m. -Noon on Saturday. 

Storm Water Pollutants 
Even living miles away, you may be polluting the Pacific Ocean without even knowing it. 
Unlike the sewer system which carries water to a wastewater treatment plant, the storm 
drain system empties untreated water directly into channels, rivers and ultimately the ocean. 
If this water is polluted, it ultimately affects our ocean as was the case recently with the 
Orange County beach closures. Common storm drain pollutants are detergents and 
cieansers, paints, oil and other automotive fluids, swimming pool chemicals, yard waste, 
and outdoor trash and litter. Before you let anything go into the gutter or storm drain, 
stop and think! It's up to all of us working together and doing our part to make a difference 
by keeping gutters, storm drains and waterways free of pollutants. Yard waste and trash/ 
litter can be disposed of in your regular trash pick-up, while the other pollutants are 
considered hazardous and must be taken to a special collection center. 

Where to dispose oi old paints, batteries, detergents and chemicals, and used oil ... The 
City of La Habra participates in a county-wide program to address hazardous waste disposal. 
Just pack your car with unwanted home, yard and car care products, drive up to the 
Household Hazardous Collection Center, and sit in your car and fill out a simple form 
while an attendant removes your unwanted products. The nearest collection center to 
La Habra is located at 1071 N. Blue Gum Street, Anaheim (located between the 91 and 57 
freeways on the corner of La Palma and Blue Gum). the Center is open Tuesday - Saturday, 
from 9 a.m. to 1 p.m. and closed on rainy days and major holidays. 
For more information, call (714) 834-6752 or access via the Internet at 

Pick up Free Recycled Material 
The Household Hazai:cious Collection Center also recycles a large portion of the dropped 
off material. There's a "Stop and Swap"area at the Collection Center where you have the 
opportunity to obtain recycled products such as paint and cleaning products at no cost . 

,!i __ 20_0_G _______ _ 

• 

• 

• 
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Used Oil Recycling Program 
Used Oil can aiso be dropped off here in the City of La Habra. The City has 
implemented a Used Oil Recycling program and has established the following 
four certified collection centers near you. Bring used motor oil to any one of 
these La Habra retailers during normal business hours. 

Firestone, 1071 S. Beach Blvd. - (562) 691-1731 
Speedee Oil Change, 1580 W. Imperial Highway-(562) 697-3513 
Pep Boys, 125 W. Imperial Highway - (714)447-0601 
Burch Ford, 201 N. Harbor Boulevard - (562) 691-3225 

Tree Trimming 
City Tree Trimming services are contracted through West Coast Arborists, Inc. 
This past year, the contractor was able to trim over 2500 city trees. At this rate, 
the city anticipates each city tree will be trimmed on a cycle of every four years. 
The program also includes the replacement of trees. If you are interested in a 
parkway tree, please contact the Public Works - Parks and Landscape Division at 
( 562) 905-9792 and your request will be placed on a waiting list. Once the tree is 
planted in the parkway area, we ask that the resident water the tree for at least 
two years until the tree roots are established at the site. The City already has a 
plot plan describing which tree species will be planted at your location. 

Composting Classes 
The Friends of the Fullerton Arboretum offer Saturday Home Composting 
Workshop classes held.at 10 a.m. at the Fullerton Arboretum located at 1900 
Associated Road, Fullerton. These 90-minute composting workshops demonstrate 
how to naturally recycle yard waste and food scraps and are sponsored by several 
cities including La Habra and MG Disposal. The following is a schedule of future 
workshops: 
February 19, 2000-Home Composting II Workshop (for those who have attended 
Horne Composting I, this workshop builds on previous information) 
April 8 - Home Composting Workshop 
June 17 - Home Composting Workshop 
The workshops are presented by Dr. Bill Roley, Applied Ecological Systems and 
Pat McNelly, Orange County Sanitation District. For more information, please 
contact (714) 278-3404. 

PUBLIC WORKS DEPARTMENT 
562-905-9792 

_______ W_I_N_T_E_..J,2-0_0_0 _______ _ 
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E Schedule 
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of this bid . 

• 

0015995



"Go with the Flow" 
· Currently two options are available for La 
Habra residents to receive water-saving toilets 

• 

1 La Habra residents can pick up a standard 
12" or 10", white round ultra-flush toilet 
bowl with a $15 co-payment. Toilets can 
be picked up at the Toilet Program 
Warehouse located at CTSI Corporation, 
2722 Walnut Ave., Tustin. Please bring 
current water bill and a photo 
identification. 

- La Habra residents may receive a $65 
rebate toward the purchase of a toilet of 
your choice. 

J3oth programs are provided courtesy of the 
City of La Habra Public Works, Municipal 
"V/ater District of Orange County; Orange 
County Sanitation District and Metropolitan 
~ater District of Southern California. For 
~ore information, please call (800) 424-8538. 

Cleaner Streets in La Habra 
Street sweeping frequency increases 
1J:'}roughout the city beginning March 2000. To 
t, etter enhance and provide for a cleaner 
community, street sweeping will be performed 

, ~eekly in your resic;lential area the day 
~ollowing your refuse collection. Residential 

9 treet sweeping will be cleaned by contractor 
rJ" ationwide Environmental Services while the 
1'.Jl-ajor arterial city streets will be swept three 
ti.mes per week by city staff. (see map next 
page) 

yJiEE Household Hazardous Waste Disposal 
v,/et paint, used motor oil, and most 
cleaning products are considered to be 
pazardous waste and can't be thrown in 
tbe trash. If these products are placed in 
tbe landfill, they can contaminate our 
~undwater. For this public safety 
~oncem and to conserve our environment, 
drop these products off at the Household 
1-Iazardous Waste Center, located at 1071 
:N. Blue Gum Street, Anaheim. It's 
a,bsolutely free . 

• 

i l·'·, ·- ,..: .:.·"')-._,,,. ............... . 

' ~---.. -· ?' ·-1,.--\_ (•. ,· ...... __ --- ~ 0015996



If ew Greenwaste Container 
The City of La Habra and Waste Management 
are pleased to announce an enhancement to 
the city's existing recycling program. Over 
85% of the requests received by the city for a 
second trash container since the automated 
collection/recycling system began in 1998 are 
requests for space to contain and dispose of 
yard waste. Because of this need and the 
need to divert waste away from landfills, the 
residents· of La Habra will be receiving a third 
96-gallon container solely for yard waste. 
Instead of placing grass clippings, leaves and 
weeds in your gray trash container, this yard 
waste will be placed in these new green 
containers. Material in the green containers 
will be collected separately and recycled. We 
hope this new program set be begin Summer 
2000 will fulfill the need expressed by many 
residents to get rid of yard waste while 
simultaneously reduce the waste tonnage at 
the landfills and help our environment. For 
more information about this upcoming 
program, please . call the Public Works 
Department at (562) 905-9792. 

Composting Classes 
Learn the tips and technique on how to turn 
your yard waste into productive material for 
your garden. Fullerton Arboretum will be 
hosting composting workshops free to La 
Habra residents. Attendees will receive a 
voucher good for $25 off an "Earth Machine" 
composting bin redeemable at James 
Hardware. The workshops will be held on 
Saturday at 10 am., April 8 and June 17 at 
the Fullerton Arboretum, 1900 Associated 

Recycle Used Oil and Oil Filters 
(se 

·.,-··r-
·~ :~~;-r: 

Road, Fullerton. No need to pre-register. Call 
(714) 278-4790 for more details. 

"Go with the Flow" • 
Currently two options are available for 
Habra residents to receive water-saving toilets 
• La Habra residents can pick up a standard 

12" or 10", white round ultra-flush toilet 
bowl with a $15 co-payment. Toilets can 
be picked up at the Toilet Program 
Warehouse located at CTSI Corporation, 
2722. Walnut ·Ave., Tustin. Please bring· 
current water bill and a photo 
identification. 

• La Habra residents may receive a $65 
rebate toward the purchase of a toilet of 
your choice. 

Both programs are provided courtesy of the 
City of La Habra Public Works, Municipal 
Water District of Orange County, Orange 
County Sanitation District and Metropolitan 
Water District of Southern California. For 
more information, please call (800) 424-8538. 

Cleaner Streets in La Habra 
Street sweeping frequency increaseiA 
throughout the city beginning March 2000. ,W, 
better enhance and provide for a cleaner 
community, street sweeping will be performed 
weekly in your residential area the day 
following your refuse collection. Residential 
street sweeping will be cleaned by contractor 
Nationwide Environmental Services while the 
major arterial city streets will be swept three 
times per week by city staff. (see map next 
page) 

Recycle used motor oil and oil filters in La Habra by taking them to a State Certified Used Oil 
Collection Center. These businesses will accept your motor oil and filters during norm.al 
business hours. Call the center to confirm hours of operations and amounts accepted. The 
service is FREE. In fact, $0.16 per gallon incentive will be offered. 

State Certified Used Oil Collection Centers in La Habra 
AutoZone 
1200 W. Imperial Hwy. 
(562) 694-5337 

Burch Ford 
201 N. Harbor Blvd. 
( 562) 691-3225 

Firestone 
1071 S. Beach Blvd. 
(562) 691-1731 

Kragen Auto Puts Speedee Oil* 
1621 W. Whittier Blvd. 1580 W. Imperial Hwy. 
(562) 905-2538 (562) 697-3513 

Pep Boys 
125 W. Imperial Hwy. 
(714) 447-0601 

*Does not accept oil filters 

USA ExpN88* 
421 E. Imperial Hwy. 
(714) 680-4890 

This program is brought to you by the City of La Habra and 
funded by the California Integrated Waste Management Board. 

• 
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Te,.,,,.._ Boole lleqcllnfl Drlre ~ 

Azusa Public Wortte Yard 
809 N. Angeleno Ave. 

in Azusa 

Allan Company 
14618 Arrow Hwy. 

in Baldwin Park 

Place your outdated telephone books 
in your curbside recycltng 

container for pick-up 

Place your outdated telephone books 
in your regular trash container and 

Jhey will be sorted out and recycled later 

Drop-Off Locations: 

Glendora Chamber of Commerce 
131 E. Foothill Blvd., at Glendora Ave. 

recycling bin behind .building 
in parking lot 

Guirado Pane 
at Pioneer & Orange 

in Whittier 

Parnell Park 
at Lambert & Scott 

in Whittier 

Call GTE Recycling at 1-800-610-4992 for further information 

• 
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(cj i ;J Rl:CYCUNG 

568 E. Foothill Blvd .• Suite 107 • Azusa. Califomia 91702 • (626) 969-7816 - Fax: (626) 969-7854 

FAX 
TO: Louie Pedroza, City of Azusa FAX: 626-334-5464 

Wendy Harris, City of Baldwin Park FAX: 626-337-1753 

Cary Kalscheuer, City of Covina FAX: 626-858-5556 

Dianne Herring, City of Glendora FAX: 626-'i l'I -~ ()S° 3 

Steve Hauerwass, City of La Puente FAX: 626-961-4626 

Diann Paul, City of West Covina FAX: 626-813.8663 

Greg Grammer, City of Bradbury FAX: 626-303-5154 

Mike Yelton, City of Duarte FAX: 626-358-0018 

Kandee Forbes, City of Monrovia FAX: 626-359-8507 

Gina Nila, City of Whittier FAX: 562-464-3572 

Marlin Munoz, City of La Mirada FAX: 562-943-3666 

Karen Sulekian, City of La Habra FAX: 562-691-1626 

FROM: Sandy Costandi, GTE Recycling 

DATI:: December 2, 1999 

PAGES: 2, including this one 

RE: 1999 Telephone Book Recycling Drive 

Attached is the ad that will be placed in the. Tribune, the Pasadena Star, and the Whittier 
Daily News advertising GTE's telephone book recycling drive. Please verify that all 
information is correct and let me know of any revisions. , 

Thank You, "" ~+ "'- . r-u.,,JJ 
re_,,t-e " K. ~ 

Li< _ _.,tµrt:L s teL-
-r; I ~ ),,r,- et. J {) l,( .• "tr,: 

L--tt-· l~ 
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City of La Habra Community Services 562/905-9708 

INFORMA.TION FOR CH.ANNEL 3 

Today's Date: December 1, 1999 

Name of Non-Profit Organization: __ P_ub_l_ic_w_-o_rk_'s_D_e_..p_artm __ e_n_t -----------

Contact Person: --Tina Ttuebe - Telephone: 562-905-9792 ext. 633 ------------
Message Start Date: December 10, 1999 

Information for Message* 

Message Stop Date: January 14. 2000 

Organization Name:_C_i_.ty_o_f_L_a_H_ab_r_a ___________________ _ 

Event: ___ Xm __ as_T_re_e_R_e_c..._y_cl_in__,,g"-----------------

Date of Event: December 26,1999 - January 15, 2000 

Time of Event: NIA -------
Location of Event: -----------
Contact Name and Number (lfvou want it broadcast) 

·. ' ., 

Public Works Department at 562-905-9792 

Additional Information: 

Waste Management of Orange County will collect and recycle Christmas trees 

for three weeks immediately following Christmas (December 26, 1999 - January 15, 

2000) on your regular pick-up day. Please remember not to obstruct refuse and 

recycling containers as it will interfere with the regular collection. 

*MATERIAL MAY BE EDITED BY THE COMMUNITY SERVICES DEPARTMENT 

DIRECTOR'S APPROV AL---'-M-"'~==--:i--=-=--;;;...==------

S:\forms\ch3 

• 

• 

• 
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City of La Habra Community Services 562/905-9708 

• INFORMATION FOR CHANNEL 3 
Today's Date: March 9, 2000 

Name ofNon-Profit Organization: Public Works Department _______ ...___ _____________ _ 
Contact Person: ___ T_in_a_T_ru_e_b_e ______ Telephone: 562-905-9792 ext. 633 

Message Start Date:_N_o_w _______ Message Stop Date:_M_a.,,_y_7-,_2_0_00 ______ _ 

Information for Message* 

Organization Name:_C_i_.tv'--o_f_L_a_H_a_br_a ___________________ _ 

Event: ____ C_le_an_-U__._p_D_a.,,_y_E_v_e_n_t ____________________ _ 

Date of Event: May 6, 2000 

Time of Event: 8 a.m. - 3 p.m. 

Location of Event: Various drop-off sites throughout city 

• Contact Name and Number (If you want it broadcast) 

• 

Public Works Department at 562-905-9792 

Additional Information: 

La Habra residents will have an opportunity to get rid of unwanted items normally not 

picked up on regular trash pick-up day at no charge. Items such as appliances, furniture as well 

as loose items such as lumber and yard waste will be accepted. Loose items are not to exceed 

20·bags/bundles securely fastened no niore than 8 inches in diameter and 4 feet in length. Drop

off sites are La Bonita, Montwood, Vista Grande, Oeste and El Centro Parks and Sierra Vista 

Elementary School. No Hazardous or Toxic Material accepted. Questions about hazardous and 

toxic waste, piease call (714) 834-6752. LA HABRA RESIDENTS ONLY--NO BUSINESS 

WASTE ACCEPTED. PROOF OF RESIDENCY WILL BE REQUIRED . 

*MATERIAL MAY BE EDITED BY THE COMMUNITY SERVICES DEPARTMENT 

DIRECTOR'S APPROVAL tA~~ 
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Christmas Tree Recycling Program 
The City of La Habra and Waste Management invite you to participate in the Christmas Tree • 
Recycling Program. Waste Management of Orange County will collect and recycle Christmas 
Trees for three weeks immediately following Christmas, from December 27, 1999 through 
January 14, 2000. Trees must be free of metal ornaments and stands. Flocked trees will be 
collected but not recycled. Place your tree at the curbside on your regular collection day. Please 
remember to keep clear the refuse and recycling collection containers as any obstructions will 
interfere with regular collection. 

-· .... 

For more information, please contact Waste Management of Orange County Customer Service 
Center at (562) 694-3730 or (714) 558-7761 Monday through Friday, from 7 a.m. - 7 p.m. and 
Saturday from 8 a.m. until 12 noon. 

• 

• 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF LAGUNA BEACH 
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• 
Have your car Inspected and maintained 
regularly to avoid leaks. Don't spill oil when 
changing it. 
Use kitty Utter or other absorbent materials 
to clean spills and dispose of it properly. 

·· Ellmlnate septic tanks where possible and 
tie into the City's sewer system. 
Take unwanted household hazardous wastes, 
such as motor oil, auto batteries. chemicals 
and paint. to County centers for safe disposal. 

~ Report Illegal dumping into storm drains and 
any catch basins to the Police Department at 
(949) 497-0701 or call 1-(800)-69-TOXIC. 

"' Purchase less toxic, biodegradable 
'""''""<' :· gardening and household prodiidsi Use 

VI neg~ ~9J>•klng soda as substitutes. 
" Dispose of pet\vaste In the trash. Pet wastes, 

containing harmful bact~rla, can be washed Into 
the ocean whenever yoli wa~rOJ,:~en It ~alns. 

" Start your own compost progrartifgf Pcl~ yard 
waste in your trash. Do not s~e-~~.,,d~bds't::, · .• ! 
Into the streets or catch basins. Keep streets 
cleared on street sweeping days; 

"R~cycle and reuse everything you can. 
,,. Control erosion at construction and landscape 

sites to prevent dirt and debris from entering 
storm drains. 

'" Conserve water and keep it out of the gutter. 
Take your car to a car wash that recycles its 
water. Do not overwater your lawn or 
garden. Use a broom, not water, to sweep 
driveways and sidewalks. 

• Never pour anything down a storm drain 
that you wouldn't want to swim in. 

• 
Hazardous Materials Emergencies -- 911 

Spllls of Contaminants/ Police Department 
(949) 497-0701 

For Information on City streets, sewer system, 
storm drains: Municipal Services Department 
(949) 497-0706 

l·. 

Recycllng Information 
(949) 497-0323 www.lagunabeachclty.org 

-·········-·-···-~~ 
1..,.11.111iy cl IJr.mge 

Household Hazardous Waste Hotline and Information 
on collectlon cent ·· tlons and requirements 
(714) 8~675 www.oc.ca.gov/lwmd 

~·!~=.:~leals, 
(714) 447.;.7100 

Information on beach closures,lndustrlal hazardous 
waste and underground storage tanks and to report 
Illegal disposal of hazardous, medical or solid waste 
(714) 667-3700 

.. / 

--··--~-~---- · Additional Jnfom1atlon 

Used oil collection centers and recycling referral 
1-(800)-CLEAN-UP WWW, 1800cleanup.org 

www.clwmb.ca.gov 

Waste Alert to report Illegal, Industrial dumping 
or for referral Information on toxic substances 
1 -(800)-69-TOXIC 

.C::p<'rl,11 th,nk.~ to the CJty of Los Ang<'les Dep,utmr11t of r~ 1hllr Wmks 

and ru11st Ov.M f. Amaro fhr use of tl,~,, art'.v<,1lc. 

e Printed on IK)'ded paper 11/99 
---------.... ------.• -tlWt?K•........-.. _ ... ~ 

Theoclan 
Be.~ at Yo!ur 

frontDoo!r 

l?1111ntr fi<>I n /\ lisn (/!'d< and 
/ ,1sr1111,1 (·.111v,>11 ,,. ,I fu·v 

t' •' 

(;()/ /ft (' I 1/ / lr ·f// 1/ i1 1/1 

"I ( I I I I f:' . '' I/ t • :, 

Things you can do to reduce 
storm water pollution 
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· rash and household toxins dumped on 
the street go straight to the beaches. 
Unlike household sewer drains which 

lead to a sewage treatment plant, public storm 

drains and flood channels carry water, litter and 

toxic substances directly to the ocean. 

Urban pollutants, such as oll and other 
automotive fluids, paint, yard and pet 
wastes, construction debris, pesticides, 
fertlllzers and cleaners can wind up in the 
street. 

A little water from rain or a garden hose can 
carry automotive and household toxic 
materials through the storm drains to the flood 
control channel and ocean. 

Polluted urban runoff contaminates the ocean 
and beaches, harms aquatic life and increases 

the risk of Hooding by clogging gutters and 
catch basins. 

You can help control water contamination by 

being aware of the sources and the activities 
that contribute to storm water pollution. 

This pamphlet provides information on the 
Laguna Canyon Flood Control Channel, Aliso 
Creek and tips on reducing pollution of storm 
water. 

.~ 

,,_, , ::::rr~nyon 
I Channel and Aliso 

Creek collect water from 

28, 122 acres of watershed 

area and transport this runoff directly to the Pacific 

Ocean at Main Beach and at Aliso Beach. 

These natural waterways and the connecting storm 

drain system are designed to prevent flooding by 

carrying excess rainwater from city streets to the ocean. 

Unfortunately, whatever enters these channels 
and storm drains ends up In the ocean. 

For this reason, storm water and urban runoff have 

become a focus of environmental and legislative 

action. Your assistance will ensure we protect our 

resources. 

We must work together to keep Laguna Beach 

clean and 

pollution free! 
'· . I 

iii;·• l_' 

HANDLING HOUSEHOLD 
HAZARDOUS WASTE 

Residents can dispose of household 
hazardous wastes at County Collection 
Centers located at 64 t 1 Oak Canyon Road 
in Irvine or at the Prima Deshecha Landfill 
off Ortega tjlighway and La Pata in 
San Juan Capistrano. 

The centers are open from 9 a.m. to 1 
p.m., Tuesday through Saturday, and are 
closed on rainy days and major holidays .. 
There is no charge for residents to deposit 
household ~aste up to a maximum of 15 
gallons or i 25 pounds per visit. The 
County centers do not accept hazardous 
waste from businesses, schools, 
government agencies, churches and 
non-profit organizations. 

To reach the lrvlne center from Laguna, 
take 133 to 1-5 north, exit Sand Canyon 
and go west to Oak Canyon and turn 
right. To reach the center located in 
San Juan Capistrano, take 1-5 south, exit 
Ortega Highway (SR74) and go east 
2Y2 miles to La Pata and turn right. The 
center is two miles down La Pata next to 
the landfill. 

1 Also, Laguna Pete's Automotive, located 
at 890 South Coast Highway, accepts 

1 used motor oil free of charge! The 

l.

i.. Chevron station at South Coast Highway 
and Legion accepts used motor oil for a 
nominal <;:harge. 

s~iJiitu:isl:iir:s;~s,:i!f'1:•··;;~•di:~·;;t:;?zii:&~~J-
' . 
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TRAaPORTATION 
ANlf HANDLING 

• A maximum of 15 gallons or 125 paunds 
may be transported per vehicle, per 
trip (Department of Transportation 
regulation). 

• Materials should be in original con
tainers (except motor oil, fuels and 
antifreeze). 

• All containers must have lids, be 
sturdy, non-leaking, and protected 
from breakage. 

• Do not combine 1ypes of waste. 

• Do not mix oil-base paint with latex 
paint. 

• Dry out empty paint cans and discard 
i"n regular trash. 

• If you wish to have a container re
turned (i.e. oil containers and boxes/ 
crates used to transport materials), 
please notify the attendant in ad
vance. Some containers may not be 
returnable. 

WHV SHCP 19Y0J ~ 

VISIT THE 
STOP & SWAPI 

A unique and FREE program 
that allows you to drop off 

household, yard, and car care 
products you no longer need 
and pick up others you can use. 

Currently available at the 
. Anaheim and Irvine loca

. / tions only. {Tuesday through 
Saturday, 9 a.m. to 1 p.m.) 

FOR MORE INFORMATION ABOUT 
THE HOUSEHOLD HAZARDOUS 

WASTE COLLECTION PROGRAM AND 
THE STOP & SWAP CALL: 

(114) 834-6752 

Or see our webiste: www.oc.ca.gov/iwmd 

{J Orange County Recyclesl 

Printed on recycled paper. 

• 

Integrated u,A,., 

. ~~ 

DISPOSAL OF 
HOUSEHOLD 

HAZARDOUS WASTE 
Household Hazardous Waste 

Collection Program 
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e On the new filter, wet the rubber seal with 
oil, then spin it on. Do not use a filter 
wrench to tighten the new filter. Tighten 
it snugly with your fingers. Repla)i.. the 
oil pan plug and make sure it's tigh~Add 
the new oil. Don't overfill! (Most ca~s take 
4 or 5;quarts. Check the owner's manual.) 

G Start the engine. Be sure the area is well 
ventilated. The oil pressure warning light 

may be on; it should go out after a few 
seconds. Let the engine run a few seconds. 

C, Turn the engine off and check the oil level. 
Also check around the filter and drain plug 
for leaks. 

CD Pour the used oil into an empty clean, plastic 
screw-top container. Use a funnel if necessary. 

WARNING!WARNING! 
DO NOT MIX ANYTHING WITH THE 
USED OIL! WHEN MIXED WITH SOL
VENTS, WATER, GASOLINE, THINNER, 
ANTIFREEZE, ETC.,THE USED MOTOR 
OIL CANNOT BE RECYCLED. 

«I) Take the oil container to a used oil 
collection center for RECYCLING. 

• 

For your convenience, the following Used 
Oil Collection Centers will accept your 
used motor oil. Call to confirm hours of 
operation and amount accepted. 

BREA 
Firestone Tires and Service 
891 East Imperial Highway 
(714) 529-8404 

Imperial Unocal 
525 S. Valencia 
(714) 993-7770 

LAGUNA BEACH 
Laguna Pete's Automotive 
890 S. Coast Highway 
(714) 494-7408 

VILLA PARK 
Phil's Unocal 
17771 Santiago Blvd. 
(714) 637-0854 

YORBA LINDA 
Firestone Tires and Service 
18500 Yorba Linda Blvd. 
(714) 779-1966 

Jiffy Lube 
16751 Yorba Linda Blvd. 
(714) 528-2800 

~ Chief Auto Parts 
18528 Yorba Linda Blvd. 
(714) 970-8933 

For additional centers c.800-253-2687 
0 does not offer 4¢ per q mcentive 
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E aich ear millions ot gallons o't oil are 
d d into our environment. The 

oi at pollutes our oceans, harms 
our wildlife and aquatic species and contami
nates our groundwater comes from seemingly 
harmless drips that leak onto the street, and 
from do-it-yourselfers who dump oil in va
cant lots, trash cans, or storm drains. These 
actions are not only harmful to the environ
ment, they are also illegal. 

You can help by disposing of your used mo
tor oil properly. To make it easier and con
venient for you to recycle your used oil, the 
California Integrated Waste Management 
Board and participating local businesses have 
joined together to establish collection centers 
throughout the community that will accept 
your used oil. 

By taking your used oil to a State Certified 
Collection Center you not only help the en
vironment, you are also rewarded 4 ¢ for each 
quart of oil recycled. 

00 

K 
nowing sowcts about used oil 

helps us un.and why recycling 
used motor oil 1s important but it is 

up to you to do your part and make sure the 
oil reaches a collection center. 

«Jt Oil does not wear out, it simply gets 
dirty and can be re-refined and turned 
into a usable fuel for your vehicle or 
used as fuel for ships. 

8 Over 1.3 billion gallons of used oils, lu
bricating and industrial, are generated 
each year in the U.S. 

e Less than 60% of the oil is recycled 

0 Over 41 million gallons of oil are dis
posed ofin an unknown manner in Cali
fornia. 

e One gallon of oil can ruin the taste of 
one million gallons of water. 

CD A film of oil on the water surface pre
vents replenishment of dissolved oxy
gen, impairs the photosynthetic process 
and blocks sunlight needed by some or
ganisms. 

8 One in four households in California 
have a do-it-yourself oil changer. 

• 
. 

. 

,!i 

RE-REFINED 01· 
When adding or changing your tiil. con
sider re-refined oil. Re-refined oi is the oil 
that is produced from the manufacturing pro
cess in which the water, metal contaminants 
and other impurities are taken out of the used 
oil. It is as good or better than virgin oil pro
duced from a barrel of crude oil and helps 
conserve energy and natural resources. 
When you consider that it take 42 gallons of 
high quality crude oil to produce the same 
2.5 quarts of base stock for lubricants that is 
produced from 1 gallon of recycled used oil. 
it makes sense to use re-refined oil. 

OIL FILTERS 
Oil filters can also be recycled to conserve 
our resources. Oil filters, which are made of 
80% steel can be recycled to make rebar, util

ity covers and other products. The amount 
of oil contained in a used oil filter can be as 
much as I quart and can be recycled with 
ordinary used motor oil. Be sure to take used 

oil filters to a recycling facility so that they 
do not pollute our environment. 
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lntrodu~ing FREE Pi~k-up 
of Household Hazardous 

Waste at Your Dome! 
Getting rid of your unwanted motor oil, oil filters, paint, 
batteries and other pesticides and chemicals is as easy as 
picking up the phone. From May 15th through June 2nd 
(excluding weekends) you can have your household haz
ardous waste picked up right at your doorstep. Just call 
1-800-HHW-PKUP (1-800-449-7587) and ask for the next 
available pick-up date in Laguna Beach. 

The City's contractor, Curbside Inc., will send you a kit and 
instructions prior to your collection date. Eligible materials 
will be picked up between 8 a.m. and 5 p.m. Residents do 
not have to be home when materials are collected. Also, 
senior and disabled residents can request in-home assistance 
in gathering and packing their materials. 

Explosives, ammunition, solid waste for landfill or recycling, 
tires, and biological and radioactive wastes cannot be accepted. 
Curbside Inc. recycles more than 90 percent of all materials it 
collects. Call by May 26th to schedule your free appointment 

Be a Good Neighbor! 
Pla~e Your Carts 

Out of Puhlie View 
Please lw kind to yf?ur neighbors - and your 
neighborhood. )lake sure that your trash 
collection carts are put away following pick-up. 
Residential collection is from 7:00 a.m. to 6:00 p.m. 
You may set ~·mir carts out as early as the evening prior to your 
scheduled collection. Residents should remove empty carts on 
the same dav trash is collected to an area not visible from the street 
\II of Laguna Beach thanks you for your cooperation. 

----------1~1----------

Re~y~le 
Motor Oil 

Here 
Located at 890 South Coast Highway at 
Thalia Street, Laguna Pete's Automotive RE c y CLE 
will accept your used motor oil free of U S E D O I L 

charge. Laguna Pete's is certified by the State of California 
and is a good neighbor providing this important service. 
For details, call 494-7408. For the locations of additional 
certified collection centers and other recycling information, 
call UIOO.CLEANUP or visit www. l800cleanup on the we 

Commereial Reeyeling ... 
· It!)s Good Business! 

About 30 percent of Laguna Beach's solid wastes 
come fro~ the commercial sector, yet less than four 
percent of it is collected as recycling. To help boost 
this number, the Laguna -Beach Commercial Re
cycling Program allows "commingled" collection, 
that is, all acceptable materials can -be placed in 
the same container. This means businesses do not 
need to invest time or space separating recyclables 
to help cut down on the amount of waste we send 
to our overburdened landfills. 

Recycling services are offered to any Laguna Beach 
business with a commercial trash account. Recy-· 
cling containers can be emptied up to 3 t.imes each 
week and it's free! To begin commercialrecycling, 
call Waste Management of Orange County at 
(949) 642-1191. Your customers will appreciate 
it· Recycling sends a positive m~ that your oom
pany cares about the future and the environment 

Stop!) Dr~p & Swap at County Colleetion Centers! 

0016010



, Pop~orn. Peannts .. 11 · 

, · Cra~kerja~ks 

:\. f1;j; "someone or something of marked ~a ~ excellence." Be a "crackerjack" 
~ ~ ·~~ yourself and take proper car~ of 

your popcorn and peanuts - packmg 
materials, that is. Loose-fill, polystyrene packaging chips, 
of ten referred to as "peanuts" or "popcorn" because of their 
shape, are commonly used in mailing and shipping fragile 
items. Due to their small size and near weightlessness, such 
materials are difficult to recycle and can cause litter problems 
when placed loosely in dumpsters and trash carts. 

U you need packing material, look for opportunities to take '!Il
wanted materials from local busin~. H you have extra packing 
material. consider donating your peanuts so others can reuse them. 
Canyon Box & Packaging (494-3523) and Mail Boxes Etc. 
(494-~420) will gladly ac~ept and reuse your clean packing 
matenals. If you must dispose of small packing materials, 
please place them in secured boxes or bags so they do not fly 
about when dumped into trash collection trucks. 

1":anaging Y~D1' 
Waste Stream Keeps 
Our Waters Clean 

Cit~ drpartments are working hard to ~ ___ ..--
i~pro,e our oeran water quality by reconstructing old sewer 
1.111<'~-. by building additional facilities to capture runoff be
lorr 11_ reache~ beach:-s and_ the ocean, and by addressing 
pollution problems at its vanous sources. Many times, sewer 
line l!reak_s and _spills are caused by grease buildup and tree 
~oot mvas1011. )ou can help prevent system failures by keep
mg ;!rrasr products out of the sink and by alerting the City 
\\hrn you dean or rod vour laterals. Be aware of sources of 
eontamination and cho~se to do something about it. To make 
a r<'port. call \1unicipal Services at 497-0706. 

got vision? 
Thin_k about what you really love about Laguna Beach. Now 
1111a;!lll<' what would make Laguna Beach even better. Vision 
Laguna i~ a community based project designed to capture 
y.rPa~~ about the future of Laguna Beach and to culti
,, 1 action plan to make these dreams come true. Kick
off P\<'nts he:!in May 12th and 13th. To learn more about 
p11 hi i(' Pm iron mental programs in Laguna Beach, visit the 
\I unieipal S('rvices Department booth at the Vision Fair 
on Saturday, May 13th, at Laguna Beach High School from 
8::m a.m. to 4::30 p.m. For more information about Vision 

.. · .. ,·: 

a Easy Ways To en, 
Your Trash In Half 

For over a decade, you have been doing a great job 
recycling bottles, cans and newspapers. In the lirst 
year of the expanded. recycling program, you've been 
equally enthusiastic about recycling green waste. 
Is there anything more you can do? Absolutely! 

I Re~y~le Beverage f ontainers 
at Dome -and On the Go 

The increasing popularity of 20-oz. plastic bottles is contribut
~ to a noticeable drop in the plastic beverage container recy- · 
clmg rate. These containers are recyclable, so whether you are 
on the road for business, vacation, or a weekend ~utin(J . ~ 

deposit your empty beverage containers in a recvcling bin. Look 
for new recycling containers at Main Beach this summer! 

2 Grassey~le and Compost in 
Your Ba~kyard 

Mow withou! a bag and leave your grass clippings on the 
lawn to provide mulch and nutrients, save water, and save 
time. Composting yard waste and some food scraps make 
outstanding free topsoil. Check out the State's website 
www.ci~.ca.gov for great tips. 

3 Xeris~ape 
In arid climates such as ours, xeriscaping, landscaping with 
plants !~at don't need much water, may help reduce your costs. 
In additi~n, drough!-tolerant plants tend to be slower growing 
and reqmre less mamtenance. Mowing, watering, and fertiliz
ing chores take less time and money, and yard waste and water 
runoff ar~ minimized. With xeriscaping, you save water, you 
save landfill space, and you save the ocean from contamination 
- now that's integrated management! 

4 Reduee Household Waste 
Find a home for unneeded items. Give them to charity or 
have a yard sale. Buy in bulk and, like your mom said, eat 
your leftovers. Use cloth bags at the arocery store instead of 

1 
. 0 

paper or p astlc. At home, use reusable containers to store 
leftovers and other items. Avoid overpackaged products. 

. 5 .· Buy Re~y~led 
Earth's resources are too precious to waste. For r~cycling to 
succeed_ we all need to check the labels and to buy products 
~ade with recycl~ content Everything from clothes to carpet
~· can~ to comic book~ are ma_de_ fr~m ~~ycled materials. 
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Take your Used Oil to the following Used Oil Collection Center. 
Call to confirm hours of operation and amount accepted. 

LRGUHR B(RCH 
Laguna Pete's Automotive, 890 S. Coast Highway• (714)494-7408 

Call (800) 553-2962 for additional centers in the county. 

-.UsedOII · 
Collection 
Center 

l 

l 
Sponsored by the City of Laguna Beach. 

Funded~ ••t &om the c.Jifunua: Integrated Waste Management Board. • 

0 Printed on recycled paper. 

CLE 
U5ED0IL 

A HANDBOOK FOR 
D0-IT-YOUR5ELFER5! 

• 
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· u·····, SHOUlO Wf Hf CVCU USf O MOTOH\ Oil? 
• I I 

Each year millions of gallons of used oil are dumped down storm drains, 
buried in backyards or emptied in trash dumpsters. 

HOW YOU CAN HELP 
If you change your car's oil be sure to recycle it and take it to one of the 
many certified collection centers located in the county. By doing so you 
not only protect the environment but you will also receive 4¢ per quart. 

The following ten tips will help to eliminate hazardous used oil waste 
and protect our environment. 

I I I 

10 TIPS fOH THf 00-IT-VOUHSflf Oil CHAHGfH 
I I I I 

BEFORE YOU START, PROTECT YOURSELF BY WEARING 
APPROPRIATEGWVES AND SAFE1Y GLASSES. 

0 If possible, change the oil after the car has wanned up. The old oil 
will drain out more quickly. 

@ Make sure the engine is off. Block 
the wheels and apply the parking 
brake before getting under the car. 

(Be careful the engine is not hot). 

8 Use a dean container or pan and remove 
the drain plug on the bottom of the oil pan 
allowing the oil to drain into your drain pan. 

0 Use a filter wrench to loosen the old filter, then spin it off. Invert 
the oil filter and drain all the used oil into the pan. If you're 
changing your oil filter, be sure it is completely drained, seal it in 
a leak-proof plastic zip-lock bag, and bring it to a collection center 
with your used oil. Not all centers abcept oil filters. Check first. 
Call l-800-553-2962. 

Wet the rubber seal on the new filter 
with oil, then spin it on. I>o not use a 
filter wrench to tighten the new filter. 
Tighten it snugly with your fingers. Re
place the oil pan plug and make sure 
it's tight. 

(:) Add the new oil. Don't over6ll ! (Most cars take 4 
or 5 quarts. Check the owner's manual.) 

0 Start the engine. Be sure the area is well ventilated. The oil pres
sure warning light may be on; it should go out in a few seconds. 
Let the engine run a few seconds. 

E) Turn the engine off and check the oil level. Also check around the 
filter and drain plug for leaks. 

0 Pourtheusedoilfrom the pan intoanemptydean,plasticscrew
top container. Use a funnel if necessary. 

® Taketheoilcontainertoa used oil collection center for RECYCLING. 

WARHIHGI! WARHIHG! WARHIHG! \ I 
DO NOT MIX ANYTHING WITH THE USED OIL! 

WHEN MIXED WITH SOLVENTS, WATER, 
GASOLINE, THINNERS, ETC., THE USED MOTOR 

OIL CANNOT BE RECYCLED! 
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WHY s,HOUlD I HfCYCH USfD MOTOR Oll7 

• Certified collection centers will P<:lY you 4¢ a quart to recycle oil. 

• Used motor oil is a hazardous waste. It must be recycled properly. 

• California state law prohibits the disposal of oil by dumping it in 
sewers or storm drains, putting it in the garbage, or pouring it on 
the ground. 

• One quart can pollute 250,000 gallons of drinking water I 

• Both conventional motor oil and synthetic motor oil can be 
recycled. 

I 

HRIHHHRH[f Rf [ORD 
HAKf: YfAR: 

NOOR: LICENSE 1: 

ORTE PURCHASED: 

ENGINf TYPf: 

SPARK PLUG GAP: AIR FILUR: 

OILFILUR: 

OIL lllflGHT: 
: 

OIL CAPACITY: 

FRONT TIRE PRESSURE: 

HEART ESSURE: 

> 
) 

J 
) 

• 
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Placci 
Stamp 
Here 

California Integrated Waste Management Board 
#23 - Waste Reduction Awards Program 
8800 Cal Center Drive 
Sacramento, CA 95826 

WR,l.P 
WASTE REDUCTION 
AWARDS PROGRAM 

WRAP recognizes businesses that are reducing waste. 

Does your business ... 
... reduce, reuse, recycle waste? 

... buy recycled products? 
. .. educate employees about 

waste reduction? 

YOU DESERVE TO BE RECOGNIZED! 
You may be eligible for a WRAP award. 

Learn more, Look inside! 

9Z8~6 VJ 'omJtt,1JJJi· 0
:·, 

JA!JQ JJlU~'.) {l?J, OOffr; 
d'VHM-£Z# 

. 8W1\\IJ 
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YES! lwouldliketoapplyfor WRJlP 
Please send me an application. 

WASTE REDUCTION 
AWARDS PROGRAM 

business name 

contact name 

address 

city state zip code 

phone fax email 

D I am not eligible but will forward the application 
to another business. 

·-------------- cut""liere -----

What is WRAP? 
WRAP, the Waste Reduction Awards Program, is sponsored by the California 
Integrated Waste Management Board. CIWMB annually recognizes California 
businesses that make outstanding efforts to reduce waste and send less garbage to 
landfills. 

Who can apply? . 
California businesses and nonprofit organizations that have taken effective measures to 
reduce the amount of nonhazardous waste they send to landfills can apply for a 
WRAP award. We encourage multi-year winners! Government agencies and public 
schools are not eligible. 

How do you qualify for a WRAP award? 
WRAP awards are given to businesses that reduce, reuse, recycle waste, purchase 
recycled products, and educate employees on waste reduction opportunities. Each 
business is evaluated on its efforts to reduce its OWN nonhazardous waste. For 
example, a recycling business is eligible based on activities that reduce its OWN 
waste, rather than recycling the waste of others. 

How do you apply? 
To request an application, simply do one of the following: 

181 Complete, stamp, and return the attached postcard. 
tt Leave a phone message at (916) 255-2497. 
tt Send a fax to CIWMB - (916) 255-4580. 
-1:J Send e-mail to lhenness@ciwmb.ca;gov. 

You may also obtain a copy of the application through the Internet at: 
http://WWW.ciwmb.ca.gov/wrap. Once you receive the application, fill it out according 
to the directions and return it to CIWMB. 

When is the deadline? 
Your completed application must be received or postmarked by June 30. 

What is the WRAP award? 
Winners will receive an award fromthe State of California along with a WRAP WINNER 
logo. Previous WRAP winners have used the logo on their Web sites, in advertising, 
and on products such as telephone directories, beverage containers, and packaging. 

CIWMB does not disctiminate on the basis of disability in access lo its programs. CIWMB pub6calions are available in accessible formats 
upon request by calling the Pubuc Affairs Offica at (916) 255-2296. Persons with hearing impairments can IB8Ch CIWMB through the 

California Relay Senlice,· 1-aoo-735-2929_ 

A successful business is measured by the bottom line. 
Remember, REDUCING WASTE INCREASES PROFIT! 

• 

• 

• 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF LAGUNA HILLS 
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Recycling is the only 
environmentally safe and legal 
method to dispose ofused oil. 
When used oil is dumped on 
the ground or sent to landfills, 
it works its way into streams, 
rivers and lakes. When 
dumped into storm drains, used 

oil flows to the 
ocean where it 
poisons marine 
life. Poured down 
sewers, used oil 
can damage sewage 
treatment plants 
and cause costly 
delays. 

'·· ., . ,. ,t 

,th ILLEGAL TO DUMP 
USED OIL IN THE cnv 
OF LAGUNA HILLS 

• 

i When you change your motor oil, 
drain the used oil into a clean plastic 
drain pan or container with a tight 
lid. 

; Do not mix oil with other substances. 

i Use a reusable container which holds 
five (5) gallons or less. 

; Take your used oil to a Certified Used 
Oil Collection Center and give the 
container· to an attendant during 
business hours. 

'MAXIMUM 
Used motor oil is I 00% recyclable and 

reusable. There is no practical limit to 
the number of times that used oil can be 
reused. The oil does not wear out; it just 
becomes dirty. 

Once the oil is changed and is 
collected for recycling, the oil can be used 
in one of two ways. It can either be re
refined into neutral oil, a base with which 
to make other automotive lubricants, or 
it can be consumed as bunker fuel by 
ships. 

A., 
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The City of Laguna Hills has established 
State Certified Used Oil Collection Centers 
in the City. These public minded businesses 
will accept used oil from the public during 
normal business hours. The service is free. 
In fact, a $0.16 per gallon incentive will be 
offered. You can call the State Used Oil 
Hotline at l-800 CLEAN UP to locate the 
Certified Used Oil Collection Center near
est you. 

To locale a convenient 
Certified Used Oil Collection Center 

1-800-CLEAN UP 
• 

This program is brought to you by the City 
of Laguna Hills and made possible through 
funding from the California Integrated 
Waste Management Board. 

RECYCLE 
USED OIL 

• 

Laguna Hills 
cenitied used 011 
Collection Centers 

Alicia Mobil Services 
25491 Alicia Parkway 

Laguna Hills, CA 92653 
(714 )4 72-9692 

David J. Phillip's Buick 
24888 Alicia Parkway 

Laguna Hills, CA 92653 
(714)837-2400 

EZ Lube, Inc 
2428 l Moulton Parkway 
Laguna Hills, CA 92653 

(714 )830-9840 

Kragen Auto Parts #715 
26562 Moulton Ave. Ste. C 

Laguna Hills, CA 92653 
(714)831-0434 

La Paz & 1-5 Chevron 
25172 Cabot Rd. 

Laguna Hills, CA 92653 
(714)830-5814 

Tire Station 
24196 Laguna Hills Mall 
Laguna Hills, CA 92653 

(714)581-4700 

CALL CENTERS TO CONFIRM HOURS OF 
OPERATION AND AMOUNTS ACCEPTED. 

• • 
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To The Ocean.~~, . --------
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF LAGUNA NIGUEL 

0016021



ORANGE COUNTY STORM WATER 
PROGRAM PARTICIPANTS: 

SOUTH COUNTY: 

Irvine Public Works 949-724-6315 
Laguna Beach 

Municipal Services . 949-497-0711 
Laguna Hills Engineering 949-707 -2600 
Laguna Niguel 

Public Works 949-362-4337 
Lake Fores! 

Public Works 949-461-3480 
Mission Viejo 

Public Works . . 949-470-3095 
San Clemente 

Engineering . . ... 949-361-6100 
San Juan Capistrano 

Engineering . . . . 949-493-1171 
O.C. Storm Water 

Program 714-567-6363 
0. C. Urban Runoff 

Plan Review 714-834-3526 
24 Hour Water Pollution Problem 
Reporting Hotline . . .. 714-567-6363 
or ,uo1ol r/1.111,:J •;u_01dli<J'c; va.us 

OTHER IMPORTANT PHONE NUMBERS: 

O.C. Household Hazardous 
Waste Information .. 714-834-6752 
or '!Y'f'Y, ~·~ ',!.!:J.Q~IIN~JJ 

. 
Chemical and Hazardous Material 
Spill Emergencies . . . . . . . . . . 911 

Information on locations 
that accept used motor oil, 
California Integrated Waste 
Management Board . . . (800) 553-2962 
or ,yww.•'.IY,i~:l~i,dJ9.'' 

Information on agriculture 
chemicals. pesticides and possible 
alternatives. 0. C. Agriculture 
Commissioner . . . ..... 714-447-7100 

Information for industries regarding 
Hazardous Waste and Underground 
Storage Tank Requirements: O.C. 
Healthcare Agency /Environmental Health 
Division/Hazardous Materials 
Management Section . · 714-667-3700 

• NO DUMPING! 

PLEASE 
HELP KEEP OUR 

GUTTERS AND 
STORM DRAINS 

CLEAN. 

THEY EMPTY OUT 
TO STREAMS 

THAT FLOW TO 
THE OCEAN. 

• DRAINS TO OCEAN 

BY PUTTING ANIMAL WASTE, TRASH, 
AND GARBAGE IN THE PROPER CONTAINER, 

YOU HELP PROTECT THE ENVIRONMENT 
AND YOU SAVE THE 

CITY TAXPAYERS MONEY TOO! 

CITY OF LAGUNA NIGUEL 
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. · IS NOT 
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WATER YOUR. LAWN 
• 

' ' ~~!::=:::::~=~==============~~==~======:::::::a~;;;;;;;~~~=== • • ~ 

.VES WATER • SAVES TIME • SAVES ENERGY • SAVES MONEY 

:= '. =- A· ::,- ;:; . ~ ., --· ---.... 
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CITY of LAGUNA NIGUEL CITY COUNCIL 
Public Works/Engineering 
2779 l La Paz Road • Laguna Niguel, California 92677 
Phone/949• 362•4300 Fax/94 9• 362 •438 5 

JoeB~~ 
Cathryn DeYCW, 
Mark ).Goodman 

Linda Lindholm 

Mimi Wahers 

February 24, 1997 __ 

Contractors Working in the City of Laguna Niguel 

Subject: Compliance Requirements for the Clean Water Act 

The Clean Water Act, which the Regional Water Quality Board enforces through the County and 
the city members, prohibits certain discharges to the storm water drainage system. Any discharge, 
which is not composed entirely of storm water or which C(?ntains any pollutant, shall not be 
discharged to: the storm water drainage system; any upstream flow which is tributary to the storm 
water drainage system; river; stream; creek; wash; dry arroyo; wetlands; marsh; coastal 
slough/bay/harbor; or Pacific Ocean. • 

Only clean potable water can be dumped onto the street or into the gutter. 

Any work that creates a slurry of asphalt or cement, such as saw cutting, must be picked up by 
vacuum and disposed of other than in the street or gutter. 

Please inform your sub-contractors that it is an illegal discharge that can result in, large fines (and 
even prison) if they choose to ignore the law. 

Thank you for your cooperation. 

Sincerely, 

~~-9' 
Ken Montgomery 
Director of Public.Works/City Engineer 

KM:rm 

O:\PUBWRKS\WP70DATA \LIITTE.llS\CLEAN WATER ACT JJ 
RM • 
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Do You Know Where 
The Water In Your 
Storm Drai~ 
Goes? 1 

\ 
\ 

To The Ocean •• ~~ 

""-·-

-------
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF LAKE FOREST 
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ITY OF LAKE FOREST 

February 11, 2000 

RE: Neighborhood Pride Clean Up Day 
Saturday, March 11, 2000 

Dear Lake Forest Resident: 

Mayor 
Richard T. Dixon 

Mayor Pro Tem 
Helen Wilson 

council Members 
Peter Herzog 

Kathryn MCCullough 
Marcia Rudolph 

City Manager 
Roben C. Dunek 

City Clerk 
Jeri L. Stately 

The City of Lake Forest is coordinating efforts in your neighborhood for 
Neighborhood Pride Clean-up Day on Saturday, March 11, 2000, from 
8:30 a.m. to 2:00 p.m. All residents are encouraged to join in and help one 
another witli clearing out garages and moving or discarding old items. 

Large items such as old furniture, mattresses, and appliances will be picked 
up if placed on your front curb by 8:00 a.m. on Saturday, March 11th. 

• Hazardous waste, such as used oil and paint, cannot be left at the curb for 
pick up. The City's Household Hazardous Waste Collection event will be 
held in the rear parking lot of El Toro High School on Saturday, May 6, 
2000 from ,9:00 a.m. to 1 :00 p.m. While this service is provided free of 
charge, space is limited. Please call (949) 642-1191 to make an 
appointment. 

• 

Please note that each household is allocated two bulky item pick-ups per 
calendar year and a pick-up on Saturday, March 11, 2000, will count as one 
of the two allowable pick-ups for the year. 

The City looks forward to a successful Neighborhood Pride Clean Up Day 
and we appreciate your cooperation and assistance. 

Sincerely, 
CITY OF LAKE FOREST 

,J,IH J, Jr.J.lrt,n~ 
~ath~ca~~~ 
Community Preservation Technician 

www.city-lakeforest.com 23161 Lake Center Drive 
Suite 100 

Lake Forest. CA 92630 @ Pnn1rd on RecyC'lrd Pap:r I I ,- . "" 
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El 1 de febrero 2000 

RE: Dia de Orgullo del Vecindario y Dia de Limpeza 
Sabado, el 11 de marzo 2000 - --- _ 

Estimado Residente de Lake Forest: 

La Ciudad de Lake Forest esta haciendo esfuerzos en su vecindario para el Dia de 
Orgullo del Vecindario y Dia de Limpeza, el sabado, 11 de marzo 2000, de 8: 30 de la 
maiiana a 2: 00 de la tarde. Se pide a todo los residentes a unirse y ayudar el uno al 
otro en limpiar sus garajes mover y o votar articulos viejos. · 

Articulos grandes tal como mueble viejo, colchones, y aparatos electronicos se 
recojeran si lo ponen enfrente de su casa antes de las 8: 00 de la maiiana el sabado, 
marzo 11. 

• 

Las cosas peligrosas, tal como aceite usado y pintura, no se recojeran este dia. El 
evento para recolectar estos materiales se sostendra en el parque de estacionamiento 
trasero de la escuela secundaria El Toro el sabado, 6 de mayo 2000 de 9: 00 de la • 
maiiana a 1: 00 de la tarde. Este servicio es gratis, y hay espacio limitado. Favor de 
llamar (949) 642-1191 para hacer su citar. 

Favor de notar que cada casa pueda pedir que recogan articulo voluminoso dos veces 
al aiio. Articulos ,que se recojen el sabado, 11 de marzo 2000, contara come uno de 
estas veces. 

La Ciudad espera un gran exito en el Dia de Orgullo del Vecindario y Dia de Limpieza y 
apreciamos su cooperaci6n y ayuda. 

Sinceramente, 
CIUDAD DE LAKE FOREST 

Kathy Lancaster 
Community Development Technician 

• 
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City of Lake Forest 

NEIGHBORHOOD PRIDE 
CLEAN-UP DAY! 

ATrMrif{e,J T ·rt • 
PA-Gt- 3 or c:, 

The City of Lake Forest is sponsoring a Neighborhood Pride Clean-Up Day 
in your neighborhood on Saturday, March 11, 2000. · We encourage you to 
participate and support this effort by placing your unused bulky household 
items, such as refrigerators, water heaters, washer/dryer machines, and 
furniture, at-your curb for pick up service prior to 8:00 a.m. on Saturday, 
March 11th. By taking advantage of this opportunity to dispose of your 
unused bulky items, you will be helping to improve the quality and 
appearance of your neighborhood . 

Note: Paint, motor oil, chemicals or other hazardous household wastes 
mav not be discarded at the curb. These items can be disposed of on 
l\fay 6, 2000 at El Toro High School. Please see the enclosed flier for 
additional information. 

Again, we encourage you to support this effort by doing some Spring
cleaning and remove all unused bulky items from your property. 

If you have any questions concerning Neighborhood Pride Clean-Up Day, 
please contact Kathy Lancaster at 461-3474 . 

F :\CODE-El\Tf\2000 files\fonns\cleanday.DOCdoc 
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NEIGHBORHOOD PRIDE 
CLEAN-UP DAY 
The residential neighborhoods bounded by Rockfield, Ridge Route, 
Muir lands and El Toro Road as well as the residential neighborhoods 
northeast of the railroad tracks bounded by Farthing, Ridge Route 
and Jeronimo will be the site of spring-cleaning activity on Saturday, 
March 11, 2000. Residents will join forces to clear out homes and 
garages of large unused furniture and appliances for bulky-item 
curbside pick-up. 

Well-maintained neighborhoods are vital to a community's 
health, attractiveness and desirability as a place to live. Neigh
borhood Pride Clean-Up Day is intended to promote a sense 
of pride in our community and to encourage visual improve
ments. The older residential neighborhoods of Lake Forest 
have been targeted for this on-going program and annual 
clean-up days will be held in designated neighborhoods to 
help improve the appearance o( our community. 

For more information about this event, call the Community Pres
ervation Technician at 461-3474. This event is coordinated and 
sponsored by the City and funded through Community Develop
ment Block Grants. 

VOLUNTEERS 
Here is your chance to work for your community. There is currently 
one vacancy on the Parks and Recreation Commission. As a Parks 
and Recreation Commissioner, the volunteer will advise the City on 
matters pertaining to the acquisition, development, and mainte
nance of public parks and recreational facilities. The Commission 
also advises the City Council on matters relating to recreational 
programs and provides advice to the Community Services Depart
ment. 

Please call 461-3400 for an application or download the form from 
www.city-lakeforest.com. 

_..-u.L 
ORANGE COUNTY PUBLIC LIBRARY 

The Orange County Public Library nas installed seventeen new 
computers and seven new printers in the El Toro Library at 24672 
Raymond Way. The new computers will provide full access to the 
internet for library users, increasing access from the one internet 
terminal previously available. They will also provide access to 
Orange County Library databases, which include the catalog of the 
2.5 million books and other items owned by the library, indexed full 
text articles from over 800 magazines and periodicals, and the text of 
selected encyclopedias, reference books, and other sources, and 
interactive patron services. 

Children's access to the internet will be limited to "filtered" termi
nals which eliminate sites and materials which could be deemed 
inappropriate for minors; written permission must be provided by a 
parent or guardian for a child to access the unfiltered internet. The 
Library provides pathfinders to specially selected sites for children 
and also information for parents in guiding their children's web 
surfing. 

AT,AC-HJle.,' 1 '"A,,., 
CLEAN SWEEP R4-d'E 4 oFC, 
The public residential and arterial streets in the Citv 
of Lake Forest, and the communities of Foothill 
Ranch and Portola Hills, are swept week~ 
Sunset Property Services of Irvine, Calif . 
Sweeping day in your neighborhood occurs on e 
day after trash collection. If your trash is collected 

on Friday, sweeping will be done on Monday. As 
you know, when your trash collection day oc
curs on a holiday, collection is postponed by 
one day, with Friday collection sometimes 
moving to Saturday. Street sweeping day still 
· remains-the day after trash collection, which-_ 

may mean that sweeping occasionally is 
done on Saturday. If your trash collection 
day is moved to Saturday due to a holiday, 
sweeping will be done on the following 
Monday. 

The residential streets are swept between the 
hours of 7:00 a.m. and 5:00 p.m. The arterial routes 
through the City, such as Lake Forest Drive, El Toro 
Road and Trabuco Road, are swept between 10:00 
p.m. and 7:00 a.m. Under normal circumstances, 
no residential sweeping is done on weekends, be
fore 7:00 a.m. or after 10:00 p.m. Additional street 
sweeping may occur, .occasionally, because of a 
special event, severe windstorm, or other unplanned 
occurrence. 

Please help the street sweeping program by p. 
your vehicles off the street (in your garage o 
driveway) on the designated sweeping day. Keep
ing debris out of the gutters helps the storm drains 
to accommodate rainfall and water from irrigation 
runoff. Your neighborhood's appearance will re
flect your cooperation with this request! If you have 
questions or concerns, please feel free to contact 
Sunset Property Services directly at 551-5151, or the 
Public Works Department Street Sweeping Hotline 
at 461-3497. 

FAIR HOUSING G:r 
OPPORTUNITY = 
IS THE LAW 
The City of Lake Forest is committed to fur
thering fair housing practices in the community. 
If you or someone you know has a fair hous
ing question or issue that needs to be addressed, 
please call the Community Development Block 
Grant Manager at 461-3471. The City coop
erates with the Fair Housing Council of Orange 
County to eliminate discriminatory practice 
Countywide. 

An impediment to fair housing opportunity 
is any policy or practice that denies or ad
versely affects the pro\'ision of housing to 
persons in any protected class. 
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NEIGHBORHOOD PRIDE 
CLEAN-UP DAY 

Saturday, March 11, 2000 

Saturday, March 11, 2000, is Neighborhood Pride Clean-Up Day. 
The City will arrange for pick-up of large items such as furniture, 
mattresses, and large appliances that you may wish to discard . 

• 

f ou wish to participate with curbside collection, you MUST 
plete the postcard questionnaire below. Detach and return 
self-addressed, stamped postcard to the City no later than 

March 6, 2000. Only items placed in front of your home on the 
curb on Saturday, March 11, before 9:00 a.m. will be collected. 

IMPORTANT: ONLY LARGE ITEMS MAY BE LEFT ON THE 
CURB. EVERYDAY HOUSEHOLD TRASH, YARD CLIPPINGS, 
TIRES, OR POISONOUS MATERIALS (USED AUTOMOTIVE 
OIL AND PAINT) WILL NOT BE COLLECTED. 

For more information call: 
Elaine Nagano or Kathy Lancaster at 

(949) 461-3474 

----------------------------------------~---------~-~---. 

I am interested in 

Having curbside pick-up of large items. 

Name: -------------------
• ress: -----------------

Lake Forest, CA 92630 

Telephone: (949) ----------

Number of Items to be Picked Up:-------

ATI'Aa-1 f,{£1.J T /, A 1,, 

p~~!:3 ~F~ 
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NEIGHBORHOOD PRIDE 
CLEAN-UP DAY 

Saturday, November 20, 1999 

Saturday, November 20, 1999, is Neighborhood Pride Clean-Up 
Day. The City will arrange for pick-up of large items such as 
furniture, mattresses, and lafge appliances that you may wish to 
discard. 

If you wish to participate with curbside collection, you MUST 
complete the postcard questionnaire below. Detach and return 
the self-addressed, stamped postcard to the City no later than 
November 12, 1999. Only items placed in front of your home on 
the curb on Saturday, November 2o"' before 9:00 a.m. will be 
collected. · 

IMPORTANT: ONLY LARGE ITEMS MAY BE LEFT ON THE 
CURB. EVERYDAY HOUSEHOLD TRASH, YARD CLIPPINGS, 
TIRES, OR POISONOUS MATERIALS (USED AUTOMOTIVE 
OIL AND PAINT) WILL NOT BE COLLECTED. 

For more information call: 
Elaine Nagano or Kathy Lancaster at 

(949) 461-3474 
' -------·--·-- --~--------.-.- ----··- - --.- ._.... -.- -.-.- - - - - - -i - -

I am interested in 

D Having curbside pick-up of large items. 

Name: ------------------
Address: -----------------Lake Forest, CA 92630 

Telephone: (949) -----------

A TTA-o-t K etJ 1 "~4 ,, 
?~E: ~ 6F~ 
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• 
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1-lousehold 1-lazardous 
Waste (1-iHW) 

Collection Event! 

On Saturday, May 6, 2000, Waste Management 
of Orange County will hold a free HHW 
Collection Event for Lake Forest residents at El 
Toro High School, 25255 Toledo Way (enter 
from Serrano Road through the student parking 
lot behind the school). 

Residents must schedule an appointment by 
calling (949) 642-1191 before 5:00 p.m. on 
Thursday May 4th, and bring an I.D. and proof 
of Lake For.est residence to the appointment. 
This service is FREE to Lake Forest residents but 
HHW is limited to 5 gallons or 50 lbs. per 
vehicle. 

What is HHW? HHW is materials and substances 
which cannot be safely sent to the landfill, such as 
paint, household cleaners, pesticides, pool 
supplies, and automotive products such as 
batteries, motor oil, antifreeze, etc. 

II you are unable to attend the HHW Collection 
Event, you can dispose ol HHW at County ol 
Orange permanent Household Hazardous Waste 
Collection Centers. Please call (714) 834-6752 
lor more information. 

Bull< y Item Collection 

Did you know that the residents of Lake Forest 
have free curbside bulky item collection service? 
Each single family residence is entitled to two 
free bulky item pickups each year (up to four 
items per pickup). Bulky items include large, 
hard-to-handle items such as sofas, furniture and 
appliances that can be lifted by two persons. 
Just contact our Customer Service Center at 
(949) 642-11. schedule a pickup. 

-I'\ l'rintecl 011 n•c·,'<'lecl 11"11,•r 

r ~r!str~ I . .J..:"l\,'!.i. a,~~~ l"h:u:leo at 

Foo«haJ nanch! 

CASA (Community Activities and Service 
Association) and the Lake Forest Chamber of 
Commerce have joined forces to present the 
Fiesta Days and Rodeo at Foothill Ranch in Lake 
Forest. The event will be held Thursday May 1 8th 
throvgh Sunday May 21 st at the corner of Portola 
Parkway and Glenn Ranch Road in Foothill Ranch. 

And you are invited to participate! 

Weekend activities Include: Professional Rodeo 
Cowboys Association Competition, Business Expo, 
full carnival, live entertainment, food vendors and 
more. KIKFM will be airing their program live 
from the rodeo. 

Admission is $3.00 for adults and $2.00 for 
children. Tickets for the rodeo are $1 3.00 for 
adults and $11.00 for children. You may save 
$3.00 on the rodeo by purchasing advance 
tickets from any Boot Barn, AIM Mail Center or De 
Nault's True Value Hardware. 

Waste Management of Orange County will have 
a booth with Cycler the Robot. Come on down 
and join in the fun! 

If you have any questions, please contact Marion 
Algier at the Lake Forest Chamber of Commerce 
at (949) 460-7942, or Janet Coe, Economic 
Development Manager, at the City of Lake Forest, 
(949) 461-3477. 

Di( I ynl• lu 10Hu U en l 

L~l<P. r=,,~'f?St n,.-,,: vr~ftf:-o'~; 

Usud IVio h.Ji' Oall i(H"\TI F 

llsrn 011. 

Did you know that you can dispose of your used 
motor oil safely and easily at 1 2 convenient 
locations right here in Lake Forest? 

If you have questions about used motor oil 
recycling or to find the center nearest you, 
please call the California Integrated Waste 
Management Board Recycling Hotline at (800). 
CLEAN-UP. 

Parl< Recycling 111 Lal<e 
Forest 

The City of Lake Forest is continuing recycling at 
various public parks for a simple reason: It's the 
right thing to do! When you go to throw out your 
trash, you will how find a container near the trash 
receptacle at most city parks for recycling glass, 
aluminum and plastic. 

So, the next time you visit the park, please look 
for these recyding containers. 

This program is funded by 

C& l 
CA Depat1men1 
Of Conservst,on ffi 

bP 
Source Becluction n · -

\h' -
Source Reduction m~ans reducing waste. at)~~ 
source and preventing garbage from · berng '-. 
created in the first place. This Includes re~~ci~SJ · ;:i 
unnecessary packaging . of items,. purchaslpg' rn 
reusable and repairable items Instead of •'l'; 
disposable goods, purchasing In bulk, anQ -~ 
making a : conscious: choice .create IE\SSi' r' 
garbage. ~lease join us in our ~s to reduce; t, 
re1,.1se and recycle! . · : . '. \1 - I , . '., 
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· Lake .. ··Forest Household Hazardous 
Waste Collection Event 

What is Household Hazardous Waste? 

Household hazardous waste, or "HHW", is generated by everyone. HHW is materials and 
substances which cannot be safely collected with your refuse and sent to the landfill such as 
paint, automotive products (batteries, motor oil, antifreeze), pesticides, gasoline, pool 
chemicals, poisons, etc. When improperly discarded, HHW can pollute our landfills, 
contaminate the city's water supply or drain into the ocean • 

Upcoming Lake Forest HHW Collection Event! 

On Saturday, May 6th, Waste Management of Orange County will hold the 3rd Annual 
Lake Forest HHW Collection Day Event at El Toro High School, 25255 Toledo Way (enter 
from Serrano Road through the student parking lot behind the school). 

This service is FREE to City of Lake Forest residents, but HHW is limited to 5 gallons or 50 lbs. 
per vehicle. 

Call to Schedule an Appoinbnent. .. 

Residents must schedule an appointment by calling (949) 642-1191 be/ore 5:00 p.m.\"' 
May 4th. You must bring an I.D.-and proof ol Lalce Forest residence to the appointment/ .,"};f}J' 

.,. -<-· :"."_.. ~!·:?; ~~{2"":\ 
If you are unable to attend the Waste Management HHW Collection Event, the County of Orange 
operates permanent HHW Collection Centers. The nearest center is located at 6411 Oak Canyon 
in Irvine (take the Sand Canyon exit off the 5 Freeway and go west). For more information, please 
call the Orange County HHW Hotline at (714) 834-6752 . 

0016038



"JUST SAY NO" 
TO HOUSEHOLD HAZARDOUS WASTE! 
Ha Ye you been meaning to check under your sink, in the garage, out 
in the storage shed and in secret hiding places throughout your home 
for "treasures" that no longer have any value? Did you ever wonder 
if there was a place that you could take these items? There is, it's 
called the Household Hazardous Waste Collection Center. House
hold Hazardous Waste (HHW) consists of materials and substances 
\,·hich cannot be safely sent to the landfill, such as paint, household 
cleaners, pesticides, antifreeze, batteries and motor oil. 

Just call the HHW Hotline at (714) 83-1-6752 (press 2) for information 
about.no-fee coUect_ion_centers in Orange County. This Hotline also 
provides a complete list of what products are classified as HHVland 
may be helpful to you in gathering items for disposal. 

VINTAGE p ARK IMPROVEMENT UPDATE 
The City of Lake Forest would like to thank you for your patience 
during the construction of the park improvements at Vintage Park. 
Because of ongoing concerns, the City felt that it was in the best 
interest of the community to terminate the contract with the original 
contractor. The process of selecting a replacement contractor must 
be adhered to in a strictly-defined legal manner, thus resulting in an 
unfortunate delay to the project and inconvenience to our residents. 
We are now anticipating that the project will be completed during 
July 2000. We hope that residents will use and enjoy Vintage and 
other City parks and their new additions. 

... . .. .. ... . ... • _ .... _ .... ,,., .. .. 

Household Income Limits for Income Limits 
Size 0% Deferred Loan for 3% Loan 

1 $24,350 $35,150 
2 27,850 40,150 
3 31,300 -15,200 
4 34,800 50,200 
5 37,600 54,200 
6 40,350 58,250 
7 43,150 62,250 
8 45,950 66,250 

COMMUNITY SPIRIT SOARS 

Neighborhood Pride Volunteer Paint Day 

The efforts of 146 wonderful volunteers made a 
very successful second annual Neighborhood Pride 
Volunteer Paint Day. This year's event took place 
on April 8th and April 15th and volunteers assisted 
seven families with the exterior painting of their 
homes. 

Sponsored by the City's Community Development 
Block Grant (CDBG) and coordinated through ef
forts of Code Enforcement and Parks and Recreation, 
the volunteer groups that participated in painting 
included: Saddleback Valley Foursquare Church, 
the Trabuco and Lake Forest Wards of the Chur:-· 
Jesus Christ of Latter Day Saints, Wells Fargo 
Foothill Corridor Area, the Kiwanis Club of a ·e 
Forest, and the Promise Keepers Men's Group from 
Saddleback Church. 

To qualify for painting at no cost, homes must be 
owner occupied, homeowners must income-qualify, 
and the home must be located in one of the City's 
CDBG Target Areas. A professional paint crew 
re\'iewed each home and all prep work v;as com
pleted prior to thearri\·al of the \·olunteers. Volunteers 
masked all the required areas, painted the exterior 
walls and trim, and assisted with the necessary 
clean up. 

This program also proYides an opportunity for 
volunteer organizations to "adopt" the home that 
they painted and to pro\'ide further clean-up and 
rehab/ repair/ maintenance assistance throughout 
the year. One volunteer organization has already 
indicated they will "adopt" the home that the:, 
painted in April. 

.\,!any thanks to all whom participated in t:-,is 
year's event who will be honored at an upcoming 
City Council meeting. Paint Day helps to foster 
community pride and is instrumental in main
taining and improving the character of our z.A
borhoods. If you or your organization woul~e 
to \·olunteer for next year's .'.\eighborhood Pride 
Volunteer Paint Day, or if your home could 
benefit from this program, please contact the City 
of- Lake Forest Community Presen·ation Techni
cian at 461-3-174. 
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Calling All Architects, Builders, Contractors And 
Developers! 

Get To Know The People Who Make Things So Much 
Easier In 

The City Of Lake Forest 

•. . ;.• 
; .• 

- .. ... ! 

l---~jyj 

The City's Development Services Team - Planning, Building and 
Engineering - is hosting a lunchtime "meet and greet" for architects, 
builders, contractors, developers and others involved in projects in Lake 
Forest. We'll serve a barbecue lunch and drinks. 

Learn how our team can make your projects easier. We will ~xplain our 
permitting processes and introduce you to the staff members who can 
answer your questions and help you move your projects ahead. Come and 
put faces with the names. 

DATE: 
TIME: 
PLACE: 

RSVP: 

Wednesday, June 14, 2000 
11 :30 a.m. to 1 :00 p.m. 
Lake Forest City Hall - Council Chambers 
23161 Lake Center Drive, Lake Forest 
To Peggy Samantha at (949} 461-3460 

Or 
FAX to (949} 461-3512 

Or 
Email: psamantha@city-lakeforest.com 
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AGENDA 

AT-rkt-11,iaJ"T"" ''C ... 
p~~ -z or-2.. 

DEVELOPMENT & BUILDING ROUNDTABLE 
JUNE 14, 2000 

WELCOME 

PLANNING PROCEDURES 

ENGINEERING PROCEDURES 

BUILDING PERMITS 

Kathy Graham 

Community Development Director 

Gayle Ackerman 

Development Services Manager 

Bob Woodings 

Public Works Director/City Engineer 

Jim Brogan 

Building Official 

INTRODUCTION OF OTHER AGENCIES 

Orange County Fire Authority 

Cal EPA - Permit Assistance Center 

Irvine Water District 

Southern California Edison 

• 

• 

• 
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It's Ealy! 
It's Free! 
Did you know that you can dispose of yo11r used 
motor oil safely rtlHI easily rivht here in Lnke 
Forest? When you change yom oil, drain your 
used motor oil into rt contr1i1w1, seal the container 
well with a lid, and bring it to one of the conve
niently located State Certified Used Oil Collection 
Centers in Lal1e Forest. Be sure that your motor 
oil is not mixed with other substances, such as 
antifreeze, solvents, gasoline 01 water. 

Why Recycle Used Motor Oil? 

Because it never wears out! Your used motor 
oil can be recycled, cleaned and used again. 
And that means you can conserve a natural 
resource. Motor oil which is poured into the 
ground, or your trash, can pollute the soil, 
groundwater, streams and rivers ... your envi
ronment. When you take your used motor oil to 
a State Certified Used Oil Collection Center for 
recycling, you are protecting the environment 
and conserving a valuable resource. And, State 
Certified Used Oil Collection Centers will pay 
you $.04 for each quart you recycle. 

Used Oil Recycling Tips 

• When' draining used oil, use a clean plastic oil 
pan or container with a tight lid. 

• Reuse your used oil container, and store it 
safely, away from children and pets. 

• Don't mix used oil with chemicals, gasoline, 
water or other substances. 

• Use a reusable 5-gallon or smaller sized 
container. 

• State Certified Used Oil Collection Centers 
will take between 5 and 20 gallons per day, 
per person. 

r..A6e;; 4- oF 9' 
State Certified Used 
Oil Collection Centers* 

Firestone Store 

24421 Rockfield 
Lake Forest (714) 581-2660 

El Toro Texaco 
23751 El Toro Road 
Lake Forest (714) 457-9892 

Jiffy Lube # 1301 
20781 Lake Forest Drive 
Lake Forest (714) 583-0470 

Lake Forest Texaco 
23652 Rockfield Blvd. 
Lake Forest (714) 581-5770 

Midas 
22757 Centre Drive 
Lake Forest (714) 855-1218 

Pep Boys 

22671 Lake Forest Drive 
Lake Forest (714) 855-9593 

Purrfect Auto Service 

20732 Lake Forest Drive 

Lake Forest (714) 457-1150 

Purrfect Auto Service 
20751 Bake Parkway 
Lake Forest (714) 830-7624 

Ryan's Foothill Ranch Transmission 
20622 Pascal Way 

Lake Forest (714) 770-6888 

• Pleose telephone these centers before 

tc1kin9 in your used oil. 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF MISSION VIEJO 
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\)fA INTEGRATED WASTE 
~liii MANJ\GElvlENT BOARD 

8800 Col Center Drive MS 23 

9acramento CA 95826 

Visit our Wei, site ot: www.ciwmb.ca.gov/Organics/ 

• • • 
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&rass clippings make up a 

surprisingly large portion of 

California's waste stream. 

Increasingly, as California 

communities work to meet the 

State _man_date to _cut the amount 

of trash sent to landfills, they are 

looking at grasscycling to reduce 

the amount of green materials 

generated. 

What lis 9rasscyclin91 
Grasscycling is the natural recycling of grass by 

leaving clippings on the lawn when mowing. 

When you grasscycle with a mulching mower, 

the clippings stay in the chamber longer and are 

cut and recut before falling back to the soil. 

Once on the ground, the clippings decompose 

quickly, returning valuable nutrients back to the 

soil. Grasscycling is simple, easy, and it works! 

• 

• 

• 
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.s best 
to be prepared! 

Living in California means living with the 

reality that a major earthquake can hit at 

any minute. Preparing for such an event 

will help you get safely through a disaster. 

We depend so much on household 

utilities for both comfort and security that 

it's hard to imagine living without them. 

But, putting all comfort aside, there's one 

household utility that offers more than 

simple comfort; it also protects your 

health and the environment around 

you. That household utility is 

your sewer system. 

Checkli •. for an 
EMERGENCY 

provisional toilet 

0 

0 

0 

0 

0 

0 

0 

0 

5-gallon plastic bucket with 
a tight-fitting lid 

2 boxes heavy-duty trash can liners 
(8-10 gallon size) with ties 

1 gallon liquid chlorine bleach 
or other toilet disinfectant 

2 boxes baking soda 

2 large boxes heavy-duty trash can 
liners (30-gallon size) with ties 

6-8 rolls toilet paper 

Hand sanitizer to clean and disinfect 
hands without water 

Feminine products 

Paper towels 

Moist towelettes or baby wipes 

I•t•s. easy. 
so be prepared! 

For additional information, contact 
the Orange County Sanitation District 

Rev. 2/! 

Communications Department ·-,14) 962-2411 
or visit our website at w.. ;sd.com 

' • I •. - I I 
Orange County Sanitat• '0

1

istrict 
I I \ I 

What to do 

if your sewer 

system bec~mes 

damaged or 

inoperable 
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FREE COMPOST GIVEAWAY 
• . I 

I 
. . . . . I 

·SPONSORED BY BFI · i · 

SATU_RDAY, APRIL 24Tift 
. ;, :. .• . -'"! 

'_9-AM UNTIL ITS GONE 
! 

AT THE i 
' i 

NORMAN P. MURRAY/ 
• I 

COMMUNITY CENTER 
BRING YOUR SHOVEL 

• 

I 
i. 
i 
i 

• 
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Where Does the Water in 
Your Storm Drain Go? 

Sewer drains and pipes lead to a 
sewage treatment plant. but storm 
drains are designed to prevent 

flooding by carrying excess rainwater 
from city streets to the ocean. If this urban 
runoff is polluted. it can contaminate the 
ocean and beaches. harm aquatic life. and 
increase the risk of flooding by clogging 
gutters and catch basins. 

Common household pollutants poured into 
gutters flow to the ocean. Similarly. waste. 
material washed from driveways. lawns. 
and grasslands flows to the sea. Recently. 
this drainage has increased levels of 
bacteria and other toxins along beaches 
where streams and storm drains empty. 

• 

using frequent closure of these southland 
~reational areas to surfers and swimmers. 

Although some of this pollution may be the 
result of sewage leaks or industrial dumping. 
most of it appears to be caused by natural 
processes and individual carelessness or 
indifference. Together. you and your 
neighbors can make a difference to keep 
gutters, storm· drains, and waterways clean. 

You can help prevent polluted urban runoff 
from contaminating southland streams. oceans. 
and beaches by taking the following steps: 

~ Never pour anything down a storm drain 
that you would not want to swim in. 

Ci Use absorbent material or kitty litter to 
clean up spills of oil or other similar toxic 
liquids and dispose of them in the trash. 

~ Dispose of unwanted paint and other toxic 
liquids at Mission Viejo·s annual Household 
Hazardous Waste Roundup. 

~ Avoid overwatering your lawn. Runoff 
from lawn irrigation may contain fertilizer. 
pesticides. and/or animal waste. 

~ Clean patios. driveways. porches. and 
sidewalks with a broom. not a hose. 

~ Take your vehicle to a car wash that recycles 
water rather than washing it in your driveway. 

~ Flush pet waste down the toilet or place it 
in a plastic bag in the trash so that the 
harmful bacteria this waste contains will not 
be washed into streams and onto beaches . 

' Control erosion at construction and 
landscape sites with sandbags or other 
devices to prevent dirt and debris from 
entering storm drains. 

Even if you live miles from the Pacific Ocean 
you may be polluting it without knowing it. 
Before you let anything go into the gutter or 
the storm drain, stop and think![1 

+ ~';£g~~:tyf~! Medical Emergencies + A brief medical history that mentions all 
Authority (OCFA) responds physical conditions, ailments, or diseases 
to a variety of situations, that may be cause for additional concern or 
including fires. earthquakes. require special care 

floods. and medical emergencies. In a 
medical emergency. it is essential that + Prescription medications that are being 
firefighter paramedics quickly assess the taken regularly 
patient to determine his condition and +Allergies. especially those to medications 
decide upon proper stabilizing treatment. + Insurance carrier or health care provider 

Yet in situations of this kind, the patient 
may be unconscious or in shock and so not 
able to describe his general health, name 
the medications he is taking. or alert 
mergency responders regarding physical 
11ditions like diabetes that may be cause 
r extra concern or require special care. 

At times like these. a Medical Information 
Sheet may be a lifesaver. This sheet should 
be prepared before an emergency arises and 
should include the following information: 

along with group and/ or policy numbers 

+ Name and telephone number for primary 
care physician 

+ Hospital preference 
+ Name of attorney in fact 
+ Name and telephone number for family 
member or friend who should be contacted 
in an emergency 

For additional information call the OCFA 
Community Relations and Education 
Section at (714) 744-0496.ft 

Critter .... .. ~ ..... .... 
During the past ,.._ .... 
two years. the .. ~ 
California "u C) 
legislature :,':- :,~ 
has passed several 0 
laws that will dramati- -, 
cally change the :::J 
philosophies and daily CD 
operations of animal 
shelters throughout the -, 
state. 
For example, Senate Bill 1785 
(referred to as the Hayden 
Bill) requires all animal 
shelters. humane societies. 
and animal welfare groups to 
adhere to improved care, 
custody, animal adoption, 
and euthanasia standards for 
stray and homeless animals. 

California animal shelters 
are now required to 
lengthen their animal 
holding periods and extend 
operating hours to allow 
working pet owners time to 
redeem their lost animals. 

Shelters must spay and 
neuter all animals before they 
are released for adoption and 
collect fines (required by 
Food and Agricultural Code 
Section 30804. 7) for all 
impounded dogs that have 
not been spayed or neutered. 

Last year 1,958 animals 
were impounded by the 
Mission Viejo Animal 
Services center. Over 950 of 
these animals were 
adopt~d. Another 658 were 
reunited with their owners. 

The Mission Viejo Animal 
Services Center is proud of its 
commitment to caring for 
stray and homeless animals 
and encouraged by this new 
legislation. which improves 
the standards for shelter 
operations statewide. 

If you lose your pet or are 
interested in adopting a dog 
or cat, please contact the 
Mission Viejo Animal Services 
Center at 470-3045. 
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Insert to be included in the 
October Billing ..... 

.-

,. . 

t,J l'ruucd 1111 kccn:li,cl l'~rwr 

Unlimited Recycling 
Do you have extra recycling material? 

BFI will take all of your extra recycling material 1 

Just put the extra material in any 32 gallon trash can and 
place it next to your BFI blue recycling can. Our drivers 

will collect it at NO extra cost. 
Please no plastic bags . 

Help the City of Mission Viejo reach the 50% 
reduction of trash goal by :woo 

Unlimited Green Waste Recycling 
Do you have extra green waste? 

BFI will take all of your extra green waste! Just put the extra 

material in any 32 gallon trash can and place it next to your 

BFI can. Our drivers will collect it at NO extra cost. 

9 

Bundles an: al-.o accepted. Please no plastic bags. 

Help the City ol Mission Viejo reach tht: 50'Y., 

reduction of trash goal by 2000. 

• 

• 

• 
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The Mission Viejo News is an independent weekly newspaper. We are not owned or o~era!ed by any ~f the bl.g daily ~ewsp~pers. The views 
and opinions are those ol lhe publisher and not of any other organization. No reproduction ,n whole or ,n part 1s permitted without the express 
written permission of the Mission Viejo News. 
CLASSIFIED ADVERTISING: Advertisers please use the form In the classified section of the Mission Viejo News. 
DISPLAY AUVERTISING OFFICES: 23472 Vista: del Verde, Ste. 6, Colo de Caza, CA 92679. Rates available on request. 
Display Advertising Representatives: Jerry White, Sandra White, Laura Rooney 
EDITORIAL OFFICES: 23472 Vista del Verde, Suite 6, Coto de Caza, CA 92679 
RUTH WHITE: Editor 
KATHERINE LARA: Art Director 
SUBSCRIPTIONS: $26.00 per year. Support The Mission Viejo News. We need each other. Subscribe Today. 
TELEPHONE: (949) 589-9990 
E-MAIL: cotonews @ deltanet.com 

"Good News For A Change in Mission Viejo" 

• 
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LOCAL 
NEWS 

MISSION VIEJO 
OFFERS HOUSEHOLD 
HAZARDOUS WASTE 

COLLECTION DAY 
The City of Mission Viejo is 

pleased to announce its annual 
Household Hazardous Waste 
Collection Event. This year's 
event is scheduled for Saturday, 
November · · ·om 9:00 AM to 2:00 
PM at the vnisys Corporation, 

' .... -·--- ... -·- -· ... ,.... . 

t;>etween Alicia Parkway and Los 
Alisos in Mission Viejo. 

There is no charge for this 
service, and all Mission Viejo 
.residents are invited to bring up 
to 15 gallons or 125 pounds of 
household hazardous waste, 
such as used motor oil, 
antifreeze, ba~teries, paint, paint 
thinner, pesticides, herbicides, 
pool acids, cleaning supplies and 
photo chemicals. 

To minimize the potential for a 
delay, residents are invited to 
arrive between designated times 
according to first initial of last 
name, as follows: 

A-I 9:00 AM to 10:30 AM; J-Q .. Night 2000. It will be held on 
10:30 AM to noon; R-Z noon to Friday, November 5111 from 6:00 

2:00 PM. p.m. to 10:00 p.m. and Saturday, 
For more information, please November 61h from 9:00 a.m. to 

refer to the notice on BFI trash 4:00 p.m. in the Santa Margarita 
collection bill, the fall edition of Catholic High School Moiso 
City Outlook, or call (888)PICK- Pavilion at 22062 Antonio 
BFI. 

GREAT NEW 
CHRISTMAS BOUTIQUE 

IN RANCHO 
Santa Margarita Catholic High 

School will be holding its Tenth 
1ual Christmas Boutique to 

honofit Rn1,c:'\/,..11n"h"" ... ~r• 0 ·--• 

Parkway in Rancho Santa 
Margarita. 

More than 160 vendors from 
throughout Southern California 
will offer hand-crafted and 
manufactured gifts, clothing, 
ceramics and holiday items. The 
boutique will also 1ture 
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_gg:a,~ch_t>o;bfschool in_~, 
1~1hroW1ng ou(~~ _paper: lun~ 

oags every day. .. !; ; , .,... 

'i:C' ·3.-· Use.cloth i~ead of paper napkins 
and a sponge instead of paper towels. 

4. Give outgrown toys and clothes to 
someone who can use them . 

5. anng a container filled with your 
favorite drink to lunch every day 
instead of individual cartons. 

6. Avoid buying items that have 
excessive packaging. 

7. Decorate a shoe box with old 
wrapping paper and use it to store 
small toys and other things . 

8. Save used paper and use the clean 
side whenever you need scrap paper. 

' ..... 
9. Refuse a paper bag when you buy 

something small. 
10. Rnd out if there are any other 

uses before throwing things out 
11. Take shorter showers. 
12. Be careful not to disturb plants 

and animals when outdoors. 
13. Volunteer to work at the 

recycling center. 
14. Save and reuse bubble and 

foam packing . 
15. Tum off appliances when not in use. 
16. Ride your bike instead of in the car. 
17. Buy toys that are well made and last 
18. Get some friends and visit a local 

stream to collect trash. 
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Do You Know Where 
The Water In Your 
Storm Drai" 
Goes?.·~; 

., 

I 

' 
---

To The Ocean.:~, c -------
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RECEIVED 

NOV 2 2 1999 
ClTYOF 

~ISSlON VIE.JO ~C~l~O::~~:~~n~!~:::::~~!.. 

November 19, 1999 

Ms. Karen Wiley 
CITY OF MISSION VIEJO 
25909 Pala, Suite 200 
Mission Viejo, California 92691 

Dear Ms. Wiley: 

SSO \\·c,c \·crduh:r;i Strcc, 

Camariiio. CA 93010 

Telephone (805) 9S,-O:::J, 

Fax (805) 9S7-S71S 

MSE Environmental, Inc. (MSE) wishes to thank you for the opportunity to assist in the 
management of your recent household hazardous waste program held November 6, 1999, in the 
City of Mission Viejo. • 

Enclosed please find a summary of all pertinent documentation organized in a booklet format. 
This year's event was a success servicing 1,120 residents. Almost 75,000 pounds of waste was 
collected with 78% of this material being recycled. 

The MSE team looks forward to working_ with the City of Mission Viejo again on future 
programs. Should you have any questions or need additional information, please contact me at 
(805) 987-0217. 

Sincerely, 

MSE ENVIRONMENT AL, INC. 

Scott Bauwens 
HHW Program Coordinator, Southern California 

Enclosures 

., 

.•, 

• 
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• MISSION VIEJO 
WASTE MANAGEMENT SUMMARY 

RECYCLABLE 78.0% 

Oil Base Paint 26,090 lbs. 
Motor Oil 6,800 lbs. --
Latex Paint 16,150 lbs ... / 
Antifreeze 1,275 lbs. 
Lead Acid Batteries 6,840 lbs.V 
Propane Cylinders 525 lbs. 
Household Batteries 300 lbs . ....--

- Ni-Cad Batteries 30 lbs. . - . 

Mercury Thermometers 20 lbsoV""" 

Total 58,030 lbs. 

INCINERATION 22.0% 

Flammable Liquids 6,800 
Flammable Solids 2,580 

• Pesticide Liquids 2,094 
Pesticide Solids 405 

\ Alkaline Liquids 980 
Corrosive Liquids 645 
Aerosols 1,680 
Oxidizing Liquids, Corrosive 982 
Compressed Gases 80 
Organic Peroxide 5 
PCB's 11 
Fusses 25 
Corrosive Liquids, Organic 70 
Gopher Gases IO 
Isocyanates IO 

Total 16,377 lbs. 

LANDFILL <1% 

Asbestos 25 lbs. 

Total 25 lbs. 

TOTAL WASTE MANAGED 74,432 lbs. 

• 
~ -or. AecvcleC PaDer 
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_-City OUTLOOK• 
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----· 
· .. ---~--· 

Fall - 1999 A Quarterly Newsletter for Mission Viejo Residents and Businesses-

Attention, shoppers! Friday, September 
10, marks the grand reopening of the 
Shops at Mission Viejo. 

Festivities begin with a ribbon cutting at 
9:30 a.m. in the new West Court. At 9:50 
a.m., Orange County's newest Nordstrom 
store opens its doors. 

Throughout the weekend, 

sales tax revenues had 
declined 20 percent. 

The mall owner, Simon 
Property Group, invested 
$150 million in a major 
makeover that increased 

shoppers will be treated to 
music and will have 

the mall's size by 
400,000 square 

feet, attracted 
more than 60 

new stores 
The Shops at Mission Viejo - Gallery View 

hourly opportunities to 
win prizes worth at 

New Mall Hours - and restaurants, and 
transformed it into a 
regional shopping 
destination whose 
graceful curves, stately 
palm trees, and teal 

' 

lr '51,000 or to walk 
o_ . ith the grand 
prize, an Infiniti 

Monday - Friday 
10:00 a.m. to 9:00 p.m. 

Saturday 

I30. 
10:00 a.m. to 7:00 p.m. 

Sunday 

Built in the late 
1970s, during the 

11 :OD a.m. to 6:00 p.m. accents bespeak a casual 
elegance. 

energy crisis, the 
Mission Viejo Mall had reached 
its twentieth year and was showing its 
age. Its sharp edges, dark woods, and 
enclosed feel reflected the pessimism of 
that period. And since 1999, its retail 

To fund construction of two parking 
structures with space for 2,500 cars, 

Mission Viejo' s Community Development 
Agency issued bonds valued at $35 million. 

Mission Viejo Considers City Hall Options 
Mission Viejo does not have its own city 
hall. Instead, the city leases office space 
in a building located at 25909 Pala in 
the High Park business complex. 
Effective October 1, 1999, rent payments 
for this space will increase from $389,985 
to S.514,780 annually. The present lease 
expires on September 30, 2001. 

The Mission Viejo City Council is 
responsible for ensuring that the city's 
1 :nployees have a safe and adequate 
spa..:e in which to do their jobs. The 
Council must decide whether to (1) 

renew the lease in the present building 
at a much higher rate, (2) begin the 
search for space to lease in another 

building in a very tight office space 
market, (3) purchase an existing 
building and remodel it to meet 
current access requirements and 
seismic codes, or (4) recommend 
construction of a new building on 
land the city already owns. 

To evaluate these four options, 
the Council sought advice from 
Keyser Marston Associates, a 
firm specializing in the ee:onomic 
analysis of real estate transactions. 
A summary of the report prepared 
by Keyser Marston appears as an 
insert in this issue of the Mission 
Viejo City Outlook.[J. 

According to projections, the cumulative 
effect of the Simon and ~fission Viejo. 
investments will be to generate retail 
equal to that of the top 10 percent of super 
regional malls in the western United States 
and to i..,crease ~sion Viejo' s retail sales 
tax revenues by more than $3 million 
annually over the next ten years. 

The mall revitalization is important to 
Mission Viejo because the city derives 
one-third of its operating revenues from 
retail sales taxes.£! 

Also in this Issue ... 
Under Construction 2 
DAWG Walle Raises Money 2 
Walk Against Drugs 2 
Hazardous Waste Round-up 2 
Comings and Goings 3 
Critter Corner 3 
City Contacts 4 
City Meetings 4 
Calendar of Events 4 

Mission Viejo City Counci_. 
Sherri M. Butterfield Ma1P 
Thomas R. Potocki Mayor Pro Tempore 
William ·s. Craycraft Council Member 
John Paul Ledesma Council Member 
Susan Withrow Council Member 
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of Mission 
Viejo' s ongoing 
capital improvement 
program, changes will 
soon be made to the 
intersections of Alicia 
Parkway with Jeronimo 
Road and with Via 
Fabricante. 

At Jeronimo, the roadway 
will be widened to 
accommodate dual 
left-turn lanes for all four 
legs of the intersection and 
designated right-tum 
lanes for three legs of the 

intersection. At Via Fabricante, 
dual left-turn lanes will be 
added for traffic eastbound on 
Alicia. 

As a part of this project, the 
medians on Alicia Parkway 
will be reconstructed and 
relandscaped to feature more 

lant material in place of the 
rent hardscape. 

'--'nstruction will begin in 
September and be completed 
by the end of the year. To 
minimize the inconvenience to 
users of this busy arterial, 
much of the work will be 
performed at night. 

Most of the funding for this 
$800,000 project will be 
provided by contributions 
from the Ladera Ranch 
development, now under 
construction east of the city. 

For more information 
regarding Mission Viejo's 
capital improvement projects, 
visit the city's web site at 
ci.mission-viejo.ca.us. 

City Outlook Is a quarterly 
publication of the City of · 
Mission Viejo. To submit 

mments or suggestions, 
please call 470-3051. 

CAIi Materials contained herein are protacted 
by United SlatN copyright kiwi. 

Some lrnagal used henlln -111**,ad flan 
IMSl's MasterCUps and MasterPhotos Premium 
Image Collectlon, 1895 Francisco Blvd. East, 

San Rafael, CA 94901·5506, USA 

Fifth Annual DAWG Walk 
Raises Money for Animal Shelter 
The Dedicated Animal Welfare Group 
(DAWG) will hold its fifth annual DAWG 
Walk from 7:30 a.m. until 9:30 a.m. on 
Saturday, September 25, at the Market on the 
Lake, 27762 Vista del Lago in Mission Viejo. 

This annual amble around Lake Mission Viejo 
benefits the Mission Viejo Animal Shelter and 
features a dog-owner look-alike contest and 
prize drawings with a chance to win 
theme park tickets, dinners for two, and a 
wide assortment of pet-related 
merchandise and services. 

Grand marshal for this year's 
stroll is a blue merle 
Queensland heeler named 
Blue, who is an alumna of 
the shelter. When found 
abandoned, Blue had been 
hit by a car. Previous surgery apparently 
intended to help her had been unsuccessful, 
leaving her in pain and unable to walk. 
DAWG paid for the orthopedic surgery 
needed to correct the problem. 

DAWG Walk registration forms are available 
at the Mission Viejo Animal Shelter, located at 
28095 Hillcrest, one block south of the Crown 
Valley-Marguerite Parkway intersection. A $5 
discount on the $20 entry fee is available to 
those who register in advance at the Pet and 

~ Walk Against Drugs 
Opens Red Ribbon Week 
Mission Viejo's eleventh annual Walk Against 
Drugs is set for Saturday, October 23. Walkers 
will meet at 8:00 a.m. in the Mission Viejo 
High School football stadium, 25025 
Chrisanta Drive, for a pep rally and then 
move east on La Paz Road to Oso Viejo Park 
for a fair. 

Slated to last until noon, the fair will feature 
food, music, game booths, and informational 
displays provided by the Orange County 
Fire Authority and the Orange County 
Sheriff's Department. 

First held in 1989, the Mission Viejo Walk 
Against Drugs coincides with Red Ribbon 
Week, a time set aside for communities 
nationwide to recall the death of federal 
drug agent Enrique Camarena in the line of 
duty and renew their no-tolerance pledges.£l. 

Wildlife Faire on Saturday, September 18. at 
the Animal Shelter. 

The DAWG Walk is sponsored by Big Do~ 
Sportswear, the Coach House. El Torito 
Grill, IAMS Company, Medix Ambulance 
Service, Mimi's Cafe, Morning Dove Farms. 
Six Flags, and Waste Management of 

Orange County. 

The Mission Viejo Animal 
Services Center serves the 
communities of Mission Viejo 
and Laguna Niguel. Its 

purpose is to provide humane 
shelter for lost and homeless 
animals, to offer life-saving 
treatment for animals that are 
injured or ill, and to find homes 
for "orphaned" animals. 

Since the center opened in October 1993, it 
has welcomed and cared for more than 
10,000 lost pets, reuniting some v,·ith thir 
grateful owners and finding fam:iies fr,r 
others who needed new h,Jmes. 

For more information abc,:.1t DA \VG c ' .e 
upcoming DAWG Walk, call 5E<>933: 

Household Hazclrd l!S 

Waste Round-·up ;,:r1 

Mission Viejo's annual ~~J; 
Household Hazardous ~~: 
Waste Round-up will take _. 
place between 9:00 a.m. and 

2:00 p.m. on Saturday, ll 
November 6, 1999, in the ; 
Unisys Corporation · 
parking lot located at ~ · 
25725 Jeronimo Road. 

. 
Sponsored jointly by the city and its residential 
waste-hauler, BFI, this convenient drive-through 
event offers Mission Viejo residents an 
opportunity to dispose safely and legally of 
toxic items with a limit of 5 gallons or 125 
pounds per vehicle. 

Participants must show proof that they are 
Mission Viejo residents, should place 
materials to be disposed of in the trunk of 
their vehicle, and are asked to arrive 
between the times indicated below based on 
the first letter of their last name. 

A-I 9:00 a.m. to 10:30 a.m. 
J-Q 10:30 a.m. to noon 
R-Z Noon to 2:00 p.m. 
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She~ >l. 5utterfi~;~ 
.'four,· 

City of Mission Viejo Thom~; R Potock: 
.'lai:n, ?ro T ~mr>nr, • 

\\'illiam S. Craym': 
Cour.c.'/ .\ft!mbt.": 

Office of the City Manager John Paul ··J.P ... ~ct~s.n~ 
Council ;I/ember 

October 18, 1999 

FOR Il\1MEDIATE RELEASE 
Press Release Number: 99-68 

Contact: Karen Wylie, Assistant to the City Manager 
(949) 4 70-8409 Phone 
(714) 859-1386 Fax Number 

MISSION VIEJO TO OFFER 
HOUSEHOLD HAZARDOUS WASTE COLLECTION DAY 

Susan \\'ithr01,· 
Cound .'lembcc 

Daniel P. Joseph 
City .'lana9er 

The City of Mission Viejo is pleased to announce its annual Household Hazardous Waste 

Collection Event. This year's event is scheduled for Saturday, November 6, 1999 from 9:00 a.m. to 

2:00 p.m. at the Unisys Corporation, located at 24725 Jeronimo Road between Alicia Parkway and Los • 

Alisos in Mission Viejo. 

There is no charge for this service and all Mission Viejo residents are invited to bring up to 15 

gallons or 125 pounds household hazardous waste such as used motor oil, antifreeze, batteries, paint, 

paint thinner, pesticides, herbicides, pool acids, cleaning supplies and photo chemical~: 

To minimize the potential for a delay, residents are invited to arrive between designated times. 

A-I 9:00 a.m. to 10:30 a.m. 

J-Q 10:30 a.m. to Noon 

R-Z Noon to 2:00 p.m. 

For more information, please refer to the notice on BFI trash collection bill, the fall edition of 

City Outlook or call 1-888-PICK-BFI. 

### • 
25909 Pala • Suite 200 • Mission Viejo, California 92691 
http://www.ci.mission-viejo.ca.us 

949/470-3051 
FAX 949/859-1386 
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• 
pacific clippings 
post office box 11789 
aanta ana, callf. 92711 

Mission Viejo News 
Weekly OCT 2 1 199 

·:. ,.' .· LdCAL. · ,· · 1· 
.;, ,'' I ! . I 

• I '· ' • I' .. ·· "'~ws : 1 
' • I I' 

• 

There is no charge for this 
service, and all Mission Viejo 
residents are invited to bring up 
to 15 gallons or 125 pounds of 

MISSIION VIEJO household hazardous waste, 
OFFERS HOUSEHOLD such as used motor oil, 
HAZARDOUS WASTE antifreeze, batteries, paint, paint 

COLLECTIO thinner, pesticides, herbicides, 
~'w · N DAY pool acids, cleaning supplies and 

·~ The City of Mission Viejo is photo chemicals. 
pleased to anr:iounce its annual 
Household Hazardous Waste To minimize the potential for a 

delay, residents are invited to 
Collection Event. This year's arrive between desianated times 
event is scheduled for Saturday, according to first initial of last 
November 6 fr~m 9:00 AM to ~:00 name as follows: 
PM at the Unisys Corporation, ' 
located at 24725 Jeronimo Road A-I 9:00 AM to 10:30 AM; J-Q 
between Alicia Parkway and Los . 10:30 AM to noon; R-Z noon to 

--~lisos in Mission Viejo. 2:00 PM. 

For more information, please 
refer to the notice on BFI trash 
collection bill, the fall edition of 
City Outlook, or call (888)PICK
BFI. 

• 

• 
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City of Mission Viejo - Volunteer Connection Day Project 

Mii:,O!l lJM' • i.M·;Hi l)Ni • JUH: .. 

/Ffi};fHHl n:,.Hln./;:l{W. Anis! h 

' . ,L lHAii. 0/\Y • IMM:.HlAH:.rn j 

:' 'lrn (1/1¥ • ~,MmNAi. U\!11: i 

To commemorate Arbor Day, Earth Day, 
National Trail Day and Imaginati:on Celebration 

as one event entitled 

Ti~rra Nativa'99, 
Celebration of the Native Land 

8:00 an1 - 12:00 Planting 
10:00 a1n - 1 :00 pn1 Festival Activities 

To Volunteer or Sponsorship 
Call (949) 4 70-3064 
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City of ~'iission Viejo 
Volunteer Connection Day Project 

tierra ttativa'99 
Saturday, April 24, 1999 • 8AM-IPM 

Weather Permitting 
• Volunteer Planting• 8:00AM - 12NOOK • 

• Festival • 10AM - IP~l • 

~/ Saturday. April H the City has planned a day full of activities. This event is for the whole famih·. 
no minimum age limit! 

8:00AM - I lNOON 
1999 3~ • PLANTING i RENOVATION OF OSO CREEK TRAIL Starting 
MIGHTY OAKS • $1,CXX>+ : on the west side of Oso Creek, volunteers will be planting small tree. native 
BFI • plants, flowers, shrubs, painting and scanering seeds. 
Granich Construction • • RJ.M Design Group • I O:OOAM - I :00 PM • 
Waste .Management OC : FESTIVAL i CHILDREN'S ACTIVITIES 
West Coast Arborist • • Wm. V andergeest Landscape • 

FREE CRAFTS-MISSION VIEJO ACTIVITIES COMMITTEE 

• 
• $100- $999 

an Controller Reparir 
B1!, •• pple Bagels 
Bongo Construction Inc. 
California Pizza Kitchen 
Easterday Janitorial Supply 
Hardy & Harpers Inc. 
Hydro-Scape Products 
Mervyo·s - Mission Viejo 
.Miracle Park. Inc. 
Santa Margarita Ford 
Sunset Properties 
Target Stores - .Mission Viejo 

SEEDLINGS • $50-$99 

: • BOUQUET OF FLOWERS 
• Take home an arrangement of tulips . 
• • sunflowers. and daffodils. 
• • • • TIERRANATIVANOTECARDS 
• Make personalized stationary for • • that special person. yourself. • • • • POTATO HEAD 0 

• Cherish your own pct potato. • • designed and painted with lo\"c and • • care. 
• 

Claim Jumper • lo & Out Burgers • Wild • • Rh·ers • W axie 

1999 <g>~ 
City oi Mission Viejo 

• Rec. & Community Sen·ices Dept. 
• Public Works Department 
• Animal Sen·ices 
• Cultural Arts Committee 
• Heritage Committee 

• • • • 
I 0:30 - I :00 P .M. 

ENTERTAINMENT 
• • STEELY PAN - Listen to the 
• • • 

calypso beat of this steel drum band. 

• • Storytelling 
• 
• • CIO\rns • • 

• Senior Citizens Acth·ities Committee • 
• Raffle 

Mission Viejo Acti,·ities Committee • • 
• 

eer Center oi Greater Or.aoge County : 

.fT March 16, 1999 • 

~ 
• • • • 

• Balloon ;\laking 

• WINDSOCK- Design a colorful 
windsock to flutter in the air . 

• NATUREMOBILES 
LT sc your imagination. to create a 
dangling mobile which mo\"cS with 
the wind. 

• BVTTERFL Y PENCILS 

Make your own special butterfly 
with bright ribbon and your 
delightful imagination . 

• I I :30AM BUTTERFLY 
RELEASE 
See the skr filled with brilliant colored 
butterfly to help the em·ironment. 

SMOKEY THE BEAR 
Take a picture u·ith the most famous 

Oso of all. 

FAMILY i GROUP PHOTO 
.-\ special thank you for all rnlunt~cr 
participants . 

EXHIBITORS 
• CANYON CREST GARDEN CLUB -

Information on programs & sm·ices. 

' CITY OF MV - Keeping you informed 
on the latest sen·ices & programs. Make 
your oll·n floll·er garden. 

• CITY OF MV ANIMAL SERVICES -
Come learn about the best animal 
shelter in South Count,·. 

• CITY OF MV CULTURAL ARTS 
COMM. - Help paint a butterfly 
banner or a tile ior Oympiad Park. 

• CITY OF MV HERITAGE COMM. · 
.-\ peek oi the past ll"ith information on 
local bistorJ· & heritage projects. 

• CITYOFMVRECREATION, 
FITNESS & TENNIS CENTERS -
Be informed on ll•hat's happening at 
these local facilities . 

• N.P.M COMMUNITY &SENIOR 
CENTER • Highlights of services & 
programs . 

• O.C. VESTOR CONTROL DIST. -
Killer bees. fire ants, mosquitoes. and 
other information on pestJ" critters. 

• RMVLANDCONSERVANCY-
Learn holl· to track and make J"OUr Oll"n 
"track cards.· 

• SADDLEBACK VALLEY YMCA · 
Hear about a place ior the ll0hole 
famih· . 

• WEST COAST ARBORISTS · 
Lessons on holl· to take care of .,·our 
trees & participate in a special raffle. 

For More Information Call (949) 470-3064 
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January 5, 1999 

FOR IMMEDIATE RELEASE 
# 98-12 
Contact Person: Karen Wylie, Assistant to the City Manager 
Phone Number: (949) 470-3051 

HOLIDAY TREE COLLECTION SERVICE EXTENDED BY BFI 

Browning-Ferris Industries (BFI) has extended holiday tree collection services in Mission 
Viejo through Friday, January 15, 1999. Holiday trees should be placed out at the curb 
for pick up on your regular.trash collection day. Trees over 6 feet need to be cut in half 
and should be free of ornaments and the tree stand. Flocked and fake holiday trees will 
be collected when a bulk.-y item pick up is scheduled with BFI. Flocked trees are not 
recyclable but they may be cut and placed in the large blue trash container. 

To dispose of a holiday tree after January 15, 1999, place the cut up tree in either the 
large blue trash container or the green waste recycling container. 

For more information or to schedule a bulky item pickup, contact BFI at 1-888-742-5234. 

### 
'. -~. 

• 

• 
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.l/11µ0, 

City of Mission Viejo ;,::'.;!::;~:; -=------------------------ William S. Cray:ra:", Council .lfemb,-,, 

January 22, 1999 

FOR IMMEDIATE RELEASE 
#99-5 

Office of the City Manager John Paul ··J.P."' Ledes;;i;, 
Coundl .itembc, 

Susan Withrow 
Council Member 

Daniel P. Joseph 
City ,1/ana/lC' 

Contact: Keith Rattay, Manager of Maintenance Services, (949) 470-3056 
Karen Wylie, Assistant to the City Manager, (949) 470-3051 

CITY OF MISSION VIEJO'S TIERRA NATIVA 
WINS STATE SPECIAL EVENT AWARD 

The City of Mission Viejo's Tierra Nativa will soon be honored with the 1998 

State Merit Award for Special Events by the California Park and Recreation 

Society. This event is held annually in April to plant along the Oso Creek Trail 

and is the city's celebration of Volunteer Connection Day, Earth Day, Arbor Day, 

Imagination Celebration, and Trails Day. 

•, 
,'!, 

Keith Rattay, Manager of Maintenance Services will accept the award on behalf 

of .the City at the California Parks and Recreation Society's Annual Conference in 

February 1999. 

25909 Pala • Suite 200 • Mission Viejo, California 92691 
http://www.ci.mission-viejo.ca.us 

### 

949/470-3051 
FAX 949/859-1386 
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Sherri ~I. dutteriidd 
:1/ayor 

__ C_it_y_o_f_M_i_ss_i_o_n_V_1_· e_jo __ ;~::t,::;;;,e 
Council Memlx!r 

Recreation and Community Services Department John Paul "J.P." Ledesma 
Council Member 

PRESS RELEASE 

April 22, 1999 

FOR IMMEDIATE RELEASE #99-27 

Contact: Virginia Nonaca Chavez, Community Services Coordinator 
(949) 470-3072 Office (949) 581-0795 Fax 
E-mail: vchavez@mission-viejo.com 

Tierra Nativa '99 Celebration 

Susan Withrow 
Council Member 

Over 450 volunteers have pre-registered to participate in this year's Tierra Nativa' 99 

Celebration on Saturday, April 24, 1999 from 8:00 AM-1:00 PM. The following is a 

schedule of events and special highlights for the day: 

8:00 AM - Noon 

10:00 AM - 1:00 PM 

10:30 AM - 1 :00 PM 

11:00 AM - 11:30 AM 

11:30AM 

Shovel Aerobics and the planting of Oso Creek Trail 

Festival Booths with crafts, environmental groups, and 
entertainment 

Steely Pan Steel Drum Band 

Storytellers - Debra Weller and Bathgate Elementary 
School Storytellers 

Butterfly Release - Butterfly Poem 

-MORE-

• 

• 
25909 Pala• Suite 200 • Mis.sion Viejo, California 92691 
http://www.ci.mis.sion-viejo.ca.us 

949/470-3061 
FAX 949/581-0795 
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"1,ss,on v,e,o Te.~,s,on Channel 31 
Monday Tuesday Wednesday Thursday 

Octob.000 
Friday Saturday 

26 27 28 29 30 1 2 

- . ... 

4:00p AmeriC1n Cinema #4 4:00p American Cinema H 
5:00p Hifl, Performance Hom• 5:00p Higt, Performance Home 
5:30p Earlh C..le #6 5:30p Earth C..fo 16 
6:00p Navy/Marine Corp. News 6:00p Navy/Marine Corp. News 
6:30p Heart Break C.fo #19 6:30p Heart Break C.le 119 
7:00p MVTV Newa 7:00p MVTV Now• 
7:30p Animal Houae 7:30p Animal House 
8.00p Everybody io an Arttll 28 8:00p Evel')'body ia an Artist 28 
8·30p HOLA O C. 10 8:30p HOLA QC. 10 
9:00p Projed Wipe Out 9:00p Project W lpe Ou I 
9:30pCrowingOld In America u.,. 9:30pCrowingOld In America #l.,. "--------·------1------------4---------------11------------l----------~--+----!.---=:._ _____ -=-4_...:._ __ ...=,,. _____ -:;, 

8 9 4 5 6 7 
HlOp MVTV News 4:00p MVTV Newa 4:00p Mu1t.11rig11 in Motion 4:00p Muot.11nw; in Motion 4:00p Mu1t.11nw; in Motion 4:00p Amorican Cinema 114 4:00p American Cinema 114 
4:30p Animal House 4:30p Animal House 4:30p Earth Revealed 24/25 4:30p Earth Revealed 24/25 4:30p Earlh Revealed 24/25 5:00p Higt, Porformance Home 5:00p Higt, Performan<e Home 
5:00p Crc,o• & Flame 5:00p Miosion Viejo City Council 5:30p Action ct Alioo Oclobor 5:30p Aclion ct Alioo Oclobor 5:30p Action 8 Aliao Oclobor 5:30p Earlh C..fo #6 5:30p Earlh C..lo #6 ' 
5:30pllumanC.,oraphy Meeting 6:00pCityTalkOCFA ... J 6:00pCityTalkOCFA uf 6:00pCityTalkOCFA 6:00pNavy/MarinoCorp.News 6:00pNavy/MarinoCorp.Nowa 
6:00p Living Lile 6:30p IW MD Hu.ardou1 W aat~ 6:30p 1W MO Huardoua W 11te-t1- 6:30p 1W MD Hazardoua W aate,f.. 6:30p Hearl Oroak C.le 119 6:30p Heart Oroak C.fo #19 
6:30p The MiS6ing Link 7:00p MVTV Newa 7:00p MVTV Newa 7:00p MVTV Newa 7:00p MVTV Nows 7:00p MVTV News 
7:00p Strength for Today 7:30p Animal House 7:30p Animal House 7:30p Animal Houae f 7:30p Animal Hou.., 7:30p Animal House 
7:30p Cr05• & Flame 8:00pCra11 Recyde l't 8:00pCra11 Recycle JI- 8:00pCraoa Recyde 8:00p Everybody Is an Artist 28 8 OOp Everybody ia an Artiat 28 
8:00p Human C.,ography 8:30p Oiablo Heat 8:30p Diablo Heat 8:30p Oiablo Heat 8:30p HOLA O.C. 10 8·30p HOLA OC 10 
8:JOp Living Life 9:00p Elhics In America #2 9:00p Ethica in Amorin 12 9:00p Elhica in America 12 9:00p Project W lpe Out 9:00p l'rojed W ip,, Out 
9:UOp The Mi .. ini; 1_.1, __ 1k __ 

1
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4:00p MVTV News 4:00p MVTV News 4:00p Muslani;; in Motion 4:00p Muotanwi in Motion 4:00p Must.11nwi in Motion 4:00p American Cinema 114 4:00p American Cinema #4 
4:30p Animal Hou•• 4:JOp Animal House 4:30p Earlh Revealed 24/25 4:30p Earlh Revealed 24/25 4:30p Earlh Revealed 24/25 5:00p lliglt Perform an a, Home 5:00p Higt, rerformance llome 
5:00p Crc,os & Flame 5:00p Miosion Viejo City Council 5:30p Action 8 Aliao Oclobor 5:30p Action ct Aliso Octol,.,r 5:30p Action 8 Aliso October 5:30p Earlh C..fe 16 5:30p Earlh C.fe 16 
5:30p llum•n C.orarhy Ml"<!ting 6:00pCityTalk OCFA _ W 6:00p City Talk OCFA ~ 6:0llp City Talk OCPA 6:00p Navy/Marine Corp. Nows 6:00p Navy/Marine Corp. News 
6:00p Living Lile 6:30p 1W MO Haz.ardou1 W11t"'-tt' 6:30p 1W MO Hazardous W a&le-\"- 6:30p 1W MO Haz.ardou1Waste ,I{ 6:30p HNrl Break Cale 119 6:JOp Hout Break C..fo 119 
6:JOp The Mifi&ing Link 7:00p MVTV News 7:00p MVTV News 7:00p MVTV Newa "'r 7:00p MVTV Newa 7:00p MVTV News 
7:00pSttength for Today 7:30p Animal House 7:30p Animal Houae}f- 7:30p Animal House _N 7:30p Animal Hou&e 7:30p Animal House 
7:JOp Cr~s & Flame 8:00p Cra11 Recyde -" 8:00p Cra• Recyde 8:00p Crase Recyde 17t 8.00p Everybody is an Art.isl 28 8:00p Everybody is an Artist 28 
8:00p Human Geography 8:30p Oiablo Heat 8:30p Oiablo Heat 8:30p Oiablo Heat 8.30p HOLA OC. 10 8:30p HOLA O.C. 10 
8:30p Living Life 9:00p Ethics in America 12 9:00p Ethica in America 12 9:00p Elhica in America 12 9:00p Project Wipe Out 9:00p Project Wipe Out 
9:00r The Mi&Sing Link 10:00p Food Ru lea 10:00p Food Ru lea 10:00p Food Ru lea 9:30p Crowing Old In Americr ll.,. 9:30p Crowing Old In America ll.,. 

17 18 19 20 21 22 28 
~=OOp MVTV Newa 4:00p MVTV New& 4:00p Mustanp in Molion 4:00p Mustanw; in Motion 4:00p Mustangs in Molion 4:00p American Cinema 114 4:00p American Cinema #4 
4:30p Animal House 4:30p Animal House 4:30p Earlh Revealed 24/25 4:30p Earlh Revealed 24/25 4·30p Earlh Revealed 24/25 5:00p Higt, Performance Home 5:00p Higt, Performance Home 
5:00p Cr00& & Flame 5:00p Mission Viejo City Council 5:30p Aclion 8 · Aliso October 5:30p Action 8 Aliso Oclobcr 5:30p Action ct Alioo October 5:30p Earlh C..fe 16 5:30p Earlh Cale 16 
5:30p Human Cooraphy Meeting 6:00pCityTalk OCFA !'.i 6:00pCityTalk OCFA 6:00pCityTalk OCFA IA 6:00p Navy/Marine Corp. Newa 6:00p Navy/Morine Corp. News 
6:00p Liv Ing Lile 6:30p 1W MO Hazardou1 W HIO(t" 6:30p 1W MD Hazardou1 Wast* 6:30p 1W MO Hazardous W ut~ 6:30p Hearl Break C.fe 119 6:30p Hearl Break C..le 119 
6:30p Tho Misoing Link 7:00p MVTV. News 7:00p MVTV New, 7:00p MVTV News 7:00p MVTV Newa 7:00p MVTV News 
7:00p Strength for Today 7:30p Animal House~ 7:30p Animal House )/. 7:30p Animal House -,,t 7:30p Animal Hou&e 7:30p Animal House 
7:30p Cross & Fl•me 8:00p Crass Recyde 8:00p Cr111 Recyde 8:00p Crall Recyde -Jr 8:00p Everybody is an Artist 28 8:00p Everybody io an Artist 28 
8:00p Human C.,ography 8:30p Oiablo Heal 8:30p Oiablo Heat 8:30p Oiablo Heat 8:30p HOLA O C. 10 8:30p HOLA O.C. 10 
8:JOp Living Life 9:00p Ethics in America #2 9:00p Elhica in America #2 9:00p Elhica In America 12 9:00p rroject Wipe Out 9:00p Project W ip<? Out 
_
9
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24 25 26 27 28 29 BO 4=00J• MVTV New& 4:00p MVTV Newa 4:00p Must.In gs in Motion 4:00p Mustangs in Motion 4:00p Muslanwi in Motion 4:00p American Cinema 114 4:00p American Cinema 114 
4:JOp Animal House 4:JOp Animal House 4:30p Earlh Revealed 24/25 4:30p Earth Revealed 24/25 4:30p Earlh Revealed 24/25 5:00p High Performance Home 5:00p Higlt Performance Home 
5:00p Cross & Flame 5:00p Mi66ion Viejo City Council 5:30p Action @ Aliao 0..1ober 5:30p Action 8 Aliso October 5:30p Aclion 8 Alioo October 5:30p Earlh C.fo 16 5:30p Earth C..fe 16 
5:JOp Human C.,nraphy Meeting 6:00pCityTalk OCFA ,l 6:00pCity Talk OCFA 6:00p City Talk OCFA 6:00p Navy/Marine Corp. News 6:00p Navy/Marine Corp. News 
6:00p Living Life 6:30p 1W MO Hazardou, W aatc!'~ 6:30p 1W MO Hu.ardo111 W aate ~ 6:30p IW MO H11.ardou1 W 111e-t( 6:30p Heart Break C..le 119 6:30p Hearl Oroak C..fo 119 
6:JUp Tho Mi 511 ing Link 7:00p MVTV Nows 7:00p MVTV Newa 7:00p MVTV News 7:00p MVTV News 7:00p MVTV News 
7:00pStrength for T<1day 7:30p Animal House OC 7:30p Animal House ~ 7:JOp Animal House Jr) 7:30p Animal Huu1e 7:30p Animal House 
7:30p Cro&& & Flome 8:00p Crass Recyde -v;- 8:00p Cras• Rcc:yde 8:00p Cra11 Recyde '71 8:00p Everybody is an Artisl 28 8:00p Everybody ia an Arlial 28 
8:00p Hum an C.,ography 8:30p Oioblo Heat · 8:30p Oiablo Heat 8:30p Oiablo Heat 8:30p HOLA O.C. 10 8:30p HOLA O.C. JO 
8=30p Living Life 9:00p Elhica in America 12 9:00p Ethi01 in America #2 9:00p Elhia, in America 12 '.!;OOp rroject W lpe Out 9:00p rrojed W ipc Out 

1
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4:00p MVTV News 
4:30p Animal House 
5:00J• Cross & Flame 
;,30p !luman C.,oraphy 
6:00p Living Life 
6:30p Tnc Missing Link 
7:00p~,reni;th for Today 
7:30p Ctnss ,. r, ,n,e 
8:00p Hum graph y 
8:JOp Liv in, 
9:00p The Mis,;mg Link 
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MVTV Community Notices 

Order # 

1 lA 
2 1B 
3 lC 
4 lD 
5 1E 
6 lF 
7 lG 
8 1H 
9 lJ 
10 lK 
11 lM 
12 lN 
13 10 
14 lP 
15 lQ 
16 1R 
15 15 
16 1T 
17 lUl 
18 lV 
19 lW 
20 lX 
21 lY 
22 12 
23 2E 
24 lU 
25 2A 
26 2B 
27 2C 
28 2D 
29 2F 
30 2G 
31 3A 
32 3B 
33 3C 
34 3D 
35 3E 
36 3F 
37 3G 
38 3H 
39 31 
40 3J 
41 3K 
42 2H 

Name of Notice 
MVfV Station ID 

Week Ending 1/16/99 

Come VISit the M.V. Library 
Report Fire Ants 
Hospice family care 
Modjeska House 
MVTV News" Got a story?" 
Graffiti Hotline 
Activity Clubs 
MVfV Community Notice Charges 
MVfV Phone Number For Info 
MVfV Greeting Promo 
NARFE 
MV Animal Shelter 
SaddleJ?ack Community Outreach 
Dayle Macintosh center for the disabled 
Disabled Vets 
LionsOub 
Daughter's of the American Revolution 
MVfV Public Access station ID ( Animation) 
MVFineArts 
Grandparenting Today 
AFS 
Council Meeting Notice 
Council Meeting Replay 
Food Rules 
MVTV station ID Global 
MVfV Programming Sched Sun/Mon 4-7 
MVTV Programming Sched Sun/Mon,7-10 
MVTV Programming Sched Tues-Sat 4-7 
MVTV Programming Sched Tues-Sat 7-10 
Library Volunteers 
YMCA Pancake Breakfast 
Elks Members 
The Byte Brothers 
Elles Bingo 
Bower Automotive 1 
Bower Automotive 2 
Elks Police & Fire Appreciation 
Alicia Village 
Elks Old Timers Night 
Chrisfnas Tree Pick up* 
Library Auction 
Underwater Archaeology 
Mission Viejo Community Calender January 

Items in Blue are new or updated ads 
Graphics YTD: 103 Month: 18 Current: 42 New: 8 
Item in green has been Fixed 

Start Date 
12/4/98 
12/4/98 
12/27/98 
11/24/97 
6/11/98 
4/1/97 
1/1/99 
3/17/98 

4/5/98 

7 /1/98 
7 /1/98 
1/1/99 
7/21/98 
9/27/98 
1/5/97 

7/27/97 
8/1/97 
7/24/98 
1/5/97 
1/4/99 
1/4/99 
1/4/99 
1/4/99 
1/4/99 
1/9/99 
4/19/98 
12/19/97 
5/20/98 
7/31/98 
7/31/98 
1/4/99 
1/4/99 
1/9/99 
1/9/99 
1/9/99 
1/9/99 
1/9/99 

End Date 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None· 
None 
None 
None 
None 
1/16/99 
4/19/99 
3/19/99 
5/20/99 
1/31/99 
1/31/99 
1/16/99 
4/4/99 
1/19/99 
1/15/99 
1/30/99 
1/29/99 
2/1/99 

• 

• 

• 
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• 

• 

MVTV Community Notices 
Week Ending 1/23/99 

Order # 

1 lA 
2 1B 
3 lC 
4 lD 
5 1E 
6 1F 
7 lG 
8 lH 
9 lJ 
10 lK 
11 lL 
12 lM 
13 lN 
14 10 
15 lP 
16 IQ 
17 IR 
18 15 
19 1T 
20 lUl 
21 lV 
22 lW 
23 lX 
24 lY 
25 lZ 
26 2E 
27 lU 
28 2A 
29 2B 
30 2C 
31 20 
32 2F 
33 · 2G 
34 2H . 
35 3A 
36 3B 
37 3C 
38 30 
39 3E 
40 3G 
41 3H 
42 3J 
43 3K 

Name of Notice 
MVTV Station ID 
Come Visit the M.V. Library 
Report Fire Ants 
Hospice family care 
Modjeska House 
MVTV News " Got a story?" ( Animation ) 
Graffiti Hotline 
Activity Clubs 
MVTV Co.mmunity Notice Charges 
MVTV Phone Number For Info 
Household Waste ~ 
MVTV Greeting Promo 
NARFE 
MV Animal Shelter 
Saddleback Community Outreach 
Dayle Macintosh center for the disabled 
Disabled Vets 
Lions Club 
Daughter's of the American Revolution 
MVTV Public Access station ID ( Animation) 
MVFineArts 
Grandparenting Today 
AFS 
Council Meeting Notice 
Council Meeting Replay 
Food Rules ( Animation ) 
MVTV station ID Global 
MVTV Programming Sched Sun/Mon 4-7 
MVTV Programming Sched Sun/Mon 7-10 
MVTV Programming Sched Tues-Sat 4-7 
MVTV Programming Sched Tues-Sat 7-10 
Library Volunteers 
YMCA Pancake Breakfast 
Community Calender January 
Elles Members 
The Byte Brothers 
Elles Bingo 
Bower Automotive 1 
Bower Automotive 2 
Alicia Village 
Elles Old Timers Night 
Library Auction 
Underwater Archaeology 

Items in Blue are new or updated ads 
Graphics YTD: 107 Month: 22 Current: 43 New: 4 

Start Date 
12/4/98 
12/4/98 
12/27 /98 
11/24/97 
6/11/98 
1/16/99 
1/1/99 
3/17 /98 

4/5/98 
1/16/99 

7/1/98 
7/1/98 
1/1/99 
7/21/98 
9/27/98 
1/5/97 

7/27/97 
8/1/97 
1/16/99 
1/5/97 
1/4/99 

-- 1/4/99 
1/4/99 
1/4/99 
1/4/99 
1/9/99 
1/16/99 
4/19/98 
12/19/97 
5/20/98 
7/31/98 
7/31/98 
1/4/99 
1/9/99 
1/9/99 
1/9/99 

End Date 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None· 
None 
None 
None 
None 
None 
1/16/99 
2/1/99 
4/19/99 
3/19/99 
5/20/99 . 
1/31/99 
1/31/99 
4/4/99 
1/19/99 
1/30/99 
1/29/99 
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MVTV Community Notices 

Order # 
1 IA 
2 lB 
3 1C 
4 10 
5 lE 
6 lF 
7 lG 
8 lH 
9 lJ 
10 lK 
11 IL 
12 lM 
13 lN 
14 10 
15 lP 
16 lQ 
17 lR 
18 15 
19 1T 
20 lUl 
21 lV 
22 lW 
23 lX 
24 lY 
25 12 
26 2E 
27 lU 
28 3A 
29 3C 
30 2A 
31 2B 
32 2C 
33 20 
34 2F 
35 2H 
36 2H 
37 3G 
38 3F 
39 3J 
40 3K 
41 3L 
42 3M 
43 3N 
44 30 
45 3P 
46 3Q 
46 3R 
48 4A 
49 4B 
50 4C 
51 40 
52 4E 
53 4F 
54 4G 
55 4H 

Name of Notice 
MVTV Station ID 

Week Ending 3/28/99 

Come Visit the M.V. Library 
Report Fire Ants 
Hospice family care 
Modjeska House 
MVTV News " Got a story?" ( Animation ) 
Graffiti Hotline 
Activity Oubs 
MVTV Community Notice Charges 
MVTV Phone Number For Info 
Household Waste .,¥> 
MVfV Greeting Promo 
NARFE 
MV Animal Shelter 
Saddleback Community Outreach 
Dayle Macintosh center for the disabled 
Disabled Vets 
Lions Clµb 
Daughter's of the American Revolution 
MVfV Public Access station ID ( Animation) 
MV Fine Arts 
Grandparenting Today 
AFS 
Council Meeting Notice 
Council Meeting Replay 
Food Rules ( Animation ) 
MVTV station ID Global 
Elles Members 
Elks Bingo 
MVfV Programming Sched Sun/Mon 4-7 
MVTV Programming Sched Sun/Mon 7-10 
MVfV Programming Sched Tues-Sat 4-7 
MVTV Programming Sched Tues-Sat 7-10 
Library Volunteers 
Community Calendar February PG 1 
Community Calendar February PG 2 
Alicia Village 
Elles Officers 
SVUSO 
Youth Fair 
Lifeguard 
CMV JOBl (Life Guard) 
CMV JOB2 (Dept Asst.) 
CMV JOB3 (Lib Page) 
CMV JOB4 (Animal Officer) 
CMV JOBS (Library Oerk) 
CMV JOB6 (Com. Service Aide) 
SVUSDBingo 
YMCA Spring Break 
Bahai Art Contest #1 
Bahai Art Contest #2 
Bahai Art Contest #3 
Tour d'Olympiad 
SVUSD Recreation 
Tiena Nativa ~ 

Items in Blue are new or updated ads 
Graphics YrD: 147 Month: 21 Current: 55 New: 10 

Start Date 
12/4/98 
12/4/98 
12/27/98 
11/24/97 
6/11/98 
1/16/99. 
1/1/99 
3/17/98 

4/5/98 
1/16/99 

7/1/98 
7/1/98 
1/1/99 
7 /21/98 
9/27/98 
1/5/97 

7/27/97 
8/1/97 
1/16/99 
1/5/97 
4/19/98 
5/20/98 
2/28/99 
2/28/99 
2/28/99 
2/28/99 
1/4/99 
2/28/99 
2/28/99 
1/4/99 
3/7/99 
2/4/99 
2/4/99 
2/8/99 
2/8/99 
2/9/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
1/24/99 
3/7/99 
3/19/99 
3/19/99 
3/19/99 
3/19/99 
3/19/99 
3/19/99 

End Date 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
4/19/99 
5/20/99 
4/1/99 
4/1/99 
4/1/99 
4/1/99 · 
None 
4/1/99 
4/1/99 
4/4/99 
4/3/99 
3/21/99 
4/24/99 
3/31/99 
3/19/99 
3/25/99 
3/31/99 
4/5/99 
3/31/99 
3/31/99 
None 
4/9/99 
3/31/99 
3/31/99 
3/31/99 
4/12/99 
3/26/99 
4/24/99 

• 

• 

• 
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MVTV Community Notices 
Week End_ing 4/_4/99 

•~ Order # Name of Notice Start Date End Date 
1 lA MVTV Station ID 12/4/98 None 
2 1B Come V1Sit the M.V. Library 12/4/98 None 

; 3 lC Report Fire Ants 12/27/98 None 
~ 

4 10 Hospice family care 11/24/97 None +-
~ :; 5 lE Modjeska House 6/11/98 None 
e 6 1F MVTV News " Got a story?" ( Animation ) 1/16/99 None 
~ 7 lG Graffiti Hotline 1/1/99 None - 8 lH Activity Oubs 3/17/98 None 
71 

9 lJ MVTV Community Notice Charges None 
~ :, 10 lK MVTV Phone Number For Info 4/5/98 None -·,-
f! :fo... 

lL Household Wast8* 1/16/99 None ::)1 
"" .//]2 lM MVTV Greeting Promo None r 

,'~3 lN NARFE None ·:;,:; 

--' 14 10 MV Animal Shelter None 
15 lP Saddleback Community Outreach 7/1/98 None 
16 lQ Dayle Macintosh center for the disabled 7/1/98 None 
17 lR Disabled Vets 1/1/99 None 
18 lS LionsOub 7/21/98 None 
19 lT Daughter's of the American Revolution 9/27/98 None 
20 lUl MVTV Public Access station ID ( Animation) 1/5/97 None 
21 lV MV Fine Arts None 
22 lW Grandparenting Today None 
23 lX AFS None 
24 lY Council Meeting Notice 7/27/97 None 
25 12 Council Meeting Replay 8/1/97 None 
26 2E Food Rules ( Animation ) 1/16/99 None 

• 27 lU MVTV station ID Global 1/5/97 None 
28 1B Elles Members 4/19/98 4/19/99 
29 1C Elles Bingo 5/20/98 5/20/99 
30 10 Norman P. Murray "Speak your language" 3/27/99 None 
31 2A MVTV Programming Sched Sun/Mon 4-7 2/28/99 4/1/99 
32 2B MVTV Programming Sched Sun/Mon 7-10 2/28/99 4/1/99 
33 2C MVTV Programming Sched Tues-Sat 4-7 2/28/99 4/1/99 
34 20 MVTV Programming Sched Tues-Sat 7-10 2/28/99 4/1/99 
35 2F Library Volunteers 1/4/99 None 
36 2H Community Calendar April PG 1 3/27/99 5/1/99 
37 2H Community Calendar April PG 2 3/27/99 5/1/99 
38 3G Alicia Village 1/4/99 4/4/99 
39 3F Elles Officers 3/7/99 4/3/99 
40 3K Youth Fair 2/4/99 4/24/99 
41 3L Lifeguard 2/8/99 3/31/99 
42 3M CMV JOBI (Life Guard) 2/8/99 3/19/99 
43 30 CMV JOB3 (Lib Page) 3/10/99 3/31/99 
44 3P CMV JOB4 (Animal Officer) 3/10/99 f/5/99 
45 3Q CMV JOBS (Library Clerk) 3/10/99 3/31/99 
46 3R CMV JOB6 (Com. Service Aide) 3/10/99 3/31/99 
47 35 Pac Bell/BFI Phone Book Recycle~ 3/27/99 5/5/99 
48 4A SVUSDBingo 1/24/99 None 
49 4B YMCA Spring Break 3/7/99 4/9/99 
50 4F Tour d'Olympiad 3/19/99 4/12/99 
51 4G SVUSD Recreation 3/19/99 4/9/99 
52 4H Tierra Nativa 3/19/99 4/24/99 
53 41 Library Book Sale 3/27/99 4/10/99 
54 4J Killian Church Casino Night 3/27/99 4/24/99 • 55 4K Christian Fellowship 3/27/99 4/4/99 
56 4L Norman P. Murray "Stroke info" 3/27/99 4/20/99 
57 4M Norman P. Murray "Long Term Caren 3/27/99 4/21/99 
58 4N Norman P. Murray "International Day" 3/27/99 4/21/99 
Items in Blue are new or updated ads 

Graphics YrD: 161 Month: 14 Current: 58 New: 14 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF NEWPORT-BEACH 
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• 

• 

• 

I 

.\ 

Since 1990, the City of Newport Beach has ·partnered .. 
with CR&R to process the City's residential waste stre~'it:;·.1,~ 

CR&R's Material Recovery Facility. or"t1RF,ioqi,tecl in the =.> .. 
City of Stanton. Designed to handle the recy~ling :heeds qf_ • • · _ 

cities with narrow stree~ and;Fll_lo~t:Jt1os: in Ne~rt-~:~;A.:._. 
Bea~h, the MRF has provided the City wrffie_ff~~~~hng . ..,,.,~~~:. 
services by recycling a monthly average of 30% of ffie:.,~""':''· :, · -· 
residential waste stream co-lfected in;Newpor1 Beach. An'·,·:-/~·-:i:tt,.~ 

added benefrt is that waste diversion ~~ft~~ed without the . -~-~ .,,,~ .... ·~ .. -

congestion, noise and pollution associated with the· addmonal ·= 
trucks needed to implementjt:Coayei)tional ~urbside recycling,;;::·1'i,1c , 

.. . :: .......... ".',··.. ;.. .. ~;,.--- -.. 
program. In a~dition. by utilizing the :1RF, ~e qt~~!ts the .. '\~~\\~ 
need to continually educate a changing res1dent1al populatjQ.fl.QL . . : 

. . . .-·.: , ... ,.-. -1~~~~.d~- ·:· ... 
which app_roximalely 42% are ~nte~{---". '~-::.c· .. -.,.... · ·•0-:-~~r---._.,·-': • 

. --, - ··- u,:.J:i::-' >:;:~,~~ 
Newport Beach collection vehicles pick up c:orrim1iigl~~~-.. :...-.. . -- ·'i! 
wastes from your re~i~:~~~-:~·~,JR~;~~;gJ~'!~-l~ad~~~,~:, ·~ •. _ · 

_ a~ then ~ran~erred into speaal12ed:~~:~1~fo~~~t~e~~-'- c. :, •. · .~~ 
to CR&R s MRF. At the MRF, the waste 1s unld~-. _ o ·" ;c, ti. - • 

conveyor belts and transportediot9 a Jcycfing quilding.wti1c \,. : · «·~- \ 
has a full acre under root· i~is)1ul@jhg.~~e. y· .. - -. .ihat~can· :be. t _,f: r.~ >v., 

---?':-~':·. ., .. ·--~-.-·l")IL?;.·· ·!-~-~],:£ '. .. , . ·-~-~ ~ t4; -~.- .• -..~-. 
recovered for reuse are separated from non-recyt ab e . .. . e· · · · .-._ , ,j-, _ 

- ' - . i" .. "":t:' .• 

~!::17;:~m::~~;tt~-:~£,.<,-,. 
~ :· \ ~. ·,-.w:: "'·: . . ·.:.i.: ·~..: 

such as dirt and ~rit Once sep~:~·-~ ~~~-J!~b~J 
t~ three sorting Imes wh~re _addrtio"'~,r),~J~~~i:e

p1ck out recycl~ble matenals such,as card~~~:'?;,sj:;}':.{~t~~~ 
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, 

Recyclable materials then fall into huge storage containers. 

When the contain~rs are fu!I, the recyclables are hydraulically 

pushed onto another conveyor that sends them into a baler. 

Once baled, the materials become commodities that are 

shipped into the world marketplace where they are used to 

, make new products. 

Old cardboard becomes new boxboard; old newspapers are 

returned for reuse at the LA Times and Orange County 

Register; aluminum becomes new beverage containers; plastics. 

are processed -into carpet and made into fiberglass; and steel is 

... · ;- used for _Qew cars, refrigerators and steel cans. 
";..:. . ,::,. 

• 

' 

• 
·, 

• 
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- . 
RECYCLING ~ 

·- I 

• C, ' • Know what's recyclable 
Newspaper, mixed paper (scrap paper, junk 
mail, cartons, etc.), cardboard, glass, plastic, 
metals and yard wastes are all recyclable. 

I C, 1· • Keep recyclable materials dry. Recyclable 
materials become unmarketable when 
contaminated with food wastes, animal 
wastes, yard wastes and other wet wastes. 

C, • Use your in sink garbage disposal for disposal 
of food wastes. 

.c, ~ 
• Use a plastic bag for any wet wastes, diapers 

~ and animal wastes that you put in your trash. ,; 
Bagging wet wastes helps keep recyclable 
materials dry and marketable. t 

~:~! 

• C, • Tie your newspapers in bundles. 

~ 
C, • Put your yard wastes in a plastic bag. 

~ C, • Scrape/rinse-glass, plastics, aluminum cans \} and other metals that you put in your trash. 'i" 
Cleari recyclable materials increase their r\i 

w marketability. 
> ... <( 

~ l/) • Don't mix wet wastes with recyclable materials. 

0 Contaminc;ted recyclable materials usually end 
z up in a landfill. 
<( 

~ 
LL • Don't put hazardous wastes in your trash . LL 

0 Paints, oils, pesticides, home cleaning products, 

a'.: car batteries, etc. are all considered to be 
<( hazardous wastes and require special disposal. 
w 
I- Call the County of Orange at (714) 834-6752 • w for the location of the nearest household 

··' l/) 
hazardous waste collection center. 

<( 
w Call the City of Newport Beach at (949) 644-3066 
_J 

Cl.. for all other refuse related questions. 
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'REGIONAl, HAZARDOUS 
MATERIALS COLLECTION 

CBN'l'BRS 
, , .,, 

c County residents (proof ol residency required) 
ispose of household hazardous materials (limit 
allons or 50 pound,; per visit) at these locations: 

WAl<Nl·.k 

11111 
NICIIOl.S 

\i~no~ --

'ACU'IC COAST IIWY 

SU'JER 

Dl:.ACII BLVD • 
NI 

NEWl'OKT BE!-CII 

HOURS OF OPERATION: ~ 
9AM to 1PM · 

'l'UESDAY - SA'l'URDAY , 
Closed on rainy days and 

1

\ ~;\I 
holidays 

:111a,1 

COMPOSTING & , 

GRASSCYCLING : 
.. ~~~~~~~.,.~~~~~~:~ 

Compost consists of decomposed organic 
wastes that are ecologically recycled as a 
soil conditioner. In addition to air and 
waler, carbon derived from newspaper, 
leaves, and twigs and nitrogen originating 
from manure, grass clippings, and kitchen 

...... wasies are key ingredients for nutrient-
rich compost. Compost is beneficial be

cause not only docs il improve the soil fertility and air and 
water movement in soil but also saves landfill space and 
costs by recycling yanl and kitchen wastes. 

Grasscycling is the natural recycling of grass by leaving 
clippings on the lawn when mowing. Nutrients such as 
nitrogen released from the decomposition of grass clip
pings increase the biological activity near the soil sur
face, resulting in a healthier-looking lawn. Through 
grasscycling, the need for fertilizers decreases and yard 
waste is recycled and diverted from landfills. 

Visit the Oasis Senior Citizen Center located at 5th and 
Marguerite Avenues in Corona del Mar to view active 
compost displays and to obtain helpful tips on creating 
your own backyanl compost. Infonnative brochures on 
composting and grasscycling are available at die center. 

INFO PHONE NUMBERS . 
• ,. Y, • ,,f39,'Wf'?'<".'~1'!%W~m%~4' 

INFORMATION 
'IY/'JIY/.- Y..,..,..f. ;qY. '/'Jl':•':0-."/'h.u't'W. 
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Ref use is collected once each week. 

Property owners must provide a sufficient num
ber of containers to accommodate all ref use accu
mulated on the premises. Containers should be 
constructed of metal or plastic and equipped 
with handles and a tight fitting lid. Any one 
refuse container must not exceed 45 gallons and 
50 pounds in weight, including contents. The use 
of sturdy, nonreturnable garbage plastic bags is 
highly recommended. 

Containers should be placed for collection on the 
street side of the sidewalks, in the parkway, or in 
driveways next to the street. Containers should 
not be placed in the gutter or in the street. When 
the premises border an alley, containers should 
be placed at or next to the property line in the 
alley, but in no case shall the containers obstruct 
any vehicular travel through the alley. Refuse 
containers must be set out by 7 AM on collection 
days, but not earlier than 7 PM the night before. 
Emptied containers should be removed as soon as 
possible after collection, but no later than 7 AM of 
the day following collection. 

Your cooperation in keeping alleys clear of parked 
cars will be greatly appreciated. 

~=KK~ k1 
ii;:t:;:~:f ::~ii;~iiii~:Ftiic!~~E~-'c;!:~1:-::~:'.'.':;: 
RefusecollectionserviceswiJIDQ1beprovidedonNEW 
YiAR'S DAY, MEMORIAL DAY, JULY 4U1, LAIOOR 
DAY, THANKSGIVING, or CHRISTMAS. When a 
spt.oeifioo holiday falls on a Wet!kday,collL'Clions will be 
delayed one day for the remainder of the week. · 

• iit:,n;:~JH¥~am,,~p.t;}M't9.i:~6.~itf!Q#::,j::f=jf 
• Food refuse such as meats and vegetables. 

• Meat, game, or fish cleanings that are thor
oughly drained and securely wrapped to prevent 
leakage, odor, and access to flies and animals. 

• Paper, rags, cardboard, fiber, metals, glass, 
cartons, containers, boxes, bottles, jars, and other 
materials of similar nature normally discarded as 
household or business refuse. 

• Newspapers and magazines that are tied into 
bundles which do not exceed 50 pounds in weight. 

• Animal waste that is securely wrapped to pre
vent leakage, odor, and access to flies and insects. 

• Vacuum cleaner sweepings, ashes, sawdust, or 
similar powdery materials that are securely 
wrapped so they will not spill or be inhaled when 
collected. 

• Tree or shrub trimmings, limbs and branches, 
plants, and grass cuttings that are placed in bags 
and/or tied into bundles less than four feet long, 
18inchesindiameter,andnottoexceed50pounds 
in weight. 

f;,;;:::,~~.~~~l!\t#!!~!-11~!:':fi?ttt::5?~~~~~!!-'.'':::':~: 
Household hazardous materials; ammunition; explo
sives; industrial wastes; chemicals; pathological, toxic, 
and radioactive waste; acids; drugs; unwrapped hu
man and animal waste; large pieces of metal; machine 
parts; logs; tree stumps; and building scraps such as 
lumber, shingles, plaster, bricks, stones, concrete, as
phalt, and drywall. 

::~4=:~~~;~=~~~;;;~~-~'.'.~¥~::~~:~:~:00=~· 

How do I sign up for refuse collection? 
It is not necessary to sign up for collection since no 
disposal fees a recollected; however, a recycling surcharge 
is included in your water billing. 

Wiry are "Red Tags" placed on containers? 
Red tags indicate non-compliance with refuse regula
tions. 

May I rent a disposal bin from tire City? 
The City does~ rent bins. Private refuse collection 
contractors who have such bins may be found in the 
Yellow Pages listed under R11/1/,isll Ha11/i11g. 

Does the City collect bulky items such as sofas, water 
heaters, etc., during nonnal weekly pickups? 
The City does~ provide this service except on U1ose 
special pickup days which have been arranged by 
homeowners associations. 

Where can I take my reci1clables? 
Charities and citizens are encouraged to redeem 
their recyclables al their local recycling cen-
ter. To find a recycling center near 
you, call the Recycling Hotline at 
(800) 553-2%2 or our General 
Services Dept. at 644-3066. 

Recycl 
Today! 

' ' I 

SOURCE REDUCTION . 't' , I 
I . 

- ; /. , ..... A ;/;;,x ~V/..Y1'#//..Y,./?'///,¥/. :,.,'.@##h:W~'X0 :'.W//4 ~/&, ~ ~ :W...X, 

Source reduction is the design, manufacture, purchase; 
or use of materials to reduce the amount or toxicity of 
waste generated. Source reduction strategies include: 

•Choose products that are recycled, reusable, refillable, 
repairable, reliable, and recyclable. 

• Invest in reusable rather than disposable products. 
Use mugs, cloth towels, and reusable shopping bags. 

• Buy products in bulk and with minimal packaging. 
• Repair or donate appliances and clothing rather than 

discarding them. 
• Adopt practices that reduce waste toxicity. 
• Compost and grasscycle y.ird wastes. 
• A void impulse shopring · buy onlv what vou need. 
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Do You Know Where 
The Water In Your 
Storm Drai" ~ 
Goes? 

1 -:T 
"'· "'-.., '· 
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\ . 

\ To The Ocean •• ~ --·-------
.... 

• 

•• 

• 
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ALT~TIVE CLEANERS 

ALL PURPOSE HOUSEHOLD CLEANER 

1 Quart Warm Water 
.1 Teaspoon Liquid Soap 
1 Teaspoon Borax, or squeeze of lemon 

GOOD FOR A MULTITUDE OF JOBS, 
INCLUDING COUNTER TOPS, FLOORS, 

WALLS, RUGS, AND UPHOLSTERY 

DISINFECTANT 

% cup of Borax in one gallon of hot 
water. To inhibit mold and mildew, do 
not rinse off Borax Solution. 

AIR FRESHENER 

Leave open box of ba~ing soda in places 
where odors are present. Open doors 
and windows for ventilation. Use 
flowers, herbs and spices. (Example: 
cinnamon in boiling water.) 

GLASS CLEANER 

% cup of vinegar in one quart of warm 
water. (Do not use as windshield wiper 
solution as it may damage pump.) 

DRAINS 

Never pour liquid grease down a drain. 
Mix one cup baking soda, one cup salt, 
% cup of Cream of Tartar. Pour % cup 
of mixture down the drain once a week. 

AL TERNATI.ESTICIDES 

ANTS 

Locate the place of entry, squeeze a 
lemon in path and leave the peel. Ants 
will also retreat from lines of talcum 
powder, chalk, damp coffee grounds, 
bone meal, charcoal, dust and cayenne 
pepper. 

SILVERFISH 

Traps can be made with a mixture of one 
part molasses to two parts vinegar. 
Place near cracks and holes where pests 
live. 

COCKROACHES 

Plug all small cracks along baseboards, 
wall shelves, cupboards, around pipes, 
sinks and bathtub fixtures. A light 
dusting of Borax around the refrigerator, 
stove and ductwork is effective in 
controlling cockroaches. For a trap, 
lightly grease the inner neck of a glass 
bottle and put a little stale beer or a raw 
potato inside. 

HOUSE PLANT PESTS 
I 

Hot pepper spray will help to control 
pests on the leaves. Don't forget soap 
and water, be sure to rinse the plants 
with fresh water after treating. 

NE~PORT BEACH FIRE DE.TMENT 

HOW TO HANDLE COMMON 
HOUSEHOLD HAZARDOUS WASTE 

REDUCE • REUSE • RECYCLE 

HOUSEHOLD HAZARDOUS WASTE 
DISPOSAL INFORMATION 

HOURS - MATERIALS & AMOUNTS ACCEPTED· DIRECTIONS 

COUNTY OF ORANGE 
INTEGRATED WASTE MANAGEMENT 

HOTLINE 
(714) 834-6752 

- COLLECTION CENTERS -

Huntington Beach 
171 21 Nichols Street 

Anaheim 
11 31 Blue Gum A venue 

San Juan Capistrano 
Prima Deshecha Landfill 

La Pata off Ortega Highway 

NEWPORT BEACH FIRE DEPARTMENT 
HAZARDOUS MATERIALS DIVISION 

644-3113 
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TOXIC TIPS 

DO'S 

DO Remember that most storm drains in . 
Newport Beach empty into the bay. 

DO Remind those working on your property 
such as painters, masons, carpet cleaners and 
others that it is illegal to discharge any material 
other than clean water into the storm drain 
system. 

DO Remember that you as property owner are 
ultimately responsible for spills caused by those 
who are employed to work on your property. 

DO Reduce the amount of Hazardous Products 
you purchase by reading the labels and 
purchasing the least hazardous, also store all 
products in original containers. 

DO Recycle leftover materials by offering 
unused paints to your church, school, theater 
group or neighbors. 

DO Rinse water base paint brushes and rollers 
in the sink. Filter and reuse paint thinner and 
brush cleaners. Dispose of carpet cleaning 
solutions in sinks or toilet. 

DO Dispose of old oil base paint by painting 
cardboard, plastic or waste wood and placing in 
trash container for pick-up when dry. 

DO Dispose of used motor oil and antifreeze at 
a service station that is an approved collection 
site or take to a Hazardous Materials Collection 
Center. 

DO Call the Household Hazardous Waste 
Disposal Hotline (714) 834-6752 for information 
on site locations, hours and materials accepted. 

THIS SERVICE IS FREE TO ALL COUNTY 
.RESIDENTS 

TOXIC TIPS 

DON'TS 

DON'T Throw products such as motor oil or 
paints into the trast). Dispose of properly. 

DON'T Rinse paint brushes or rollers in the 
street regardless of whether latex or oil base 
paint was used. · 

DON'T Pour poisons or toxic chemicals down 
the drain. 

DON'T Dump waste oil, flammable liquids or 
paint on the ground. Dispose of properly at a 
service station collection site or Hazardous 
Materials Collection Center. 

DON'T Smoke while handling hazardous 
materials or store these products near any heat 
source. 

DON'T Store or mix different hazardous product 
types together. Also, keep materials in original, 
labeled containers. 

DON'T Allow commercial contractors, painters 
or carpet cleaners working on your property to 
dispose of waste water and cleaning solutions in 
the storm drain system. 

DON'T Rinse garage floor cleaners and auto or 
motorcycle engine cleaning products into the 
storm drain system. 

DON'T Dispose of swimming pool products such 
as acids and neutralizers in your household 
trash. It is illegal and the main cause of 
respiratory injuries to City of Newport Beach 
refuse personnel. Pool chemicals are accepted at 
your local Household Hazardous Waste 
Collection site, call (714) 834-6752 for 
information. 

• 

POLLUTER BEWARE 

Laws were developed to protect the life 
and safety of the public, and to prevent 
subsequent damage to the environment. 
By following the tips in this handout, 
you will be able to avoid hidden costs 
associated with accidental and illegal 
discharges of hazardous waste. listed 
below are fines, penalties, and 
responsible party costs. 

An incident involving a misdemeanor, 
for example, cleaning of latex paint 
brushes or' rollers in the street, is 
punishable by up to a $1,000 fine 
and/or possibly up to one year in jail. 

An incident involving a felony, for 
example, the willful discharge of crank 
case oil that enters the storm drain is 
punishable by up to a $25,000 fine 
and/or up tb three years in state prison. 

A violator .will be responsible for costs 
associated: with the clean-up of the spill 
or discharge. Violators shall be 
responsible for costs incurred by a 
responding agency, such as the fire 
department, public works, police, and/or 
any other. required agency, and/or the 
combination of all agencies. 

These costs will be based on the 
quantity of material spilled and hours 
spent cleaning up the spill. These costs 
may be paid to either tt10 private firm or 
governmental agency that cleaned up 
the spill. • 
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• 

The County of Orange has four 
Household Hazardous Waste Collection Centers available FREE 
to Orange County citizens. (Proof of residency may be required.) 

COLLECTION CENTER LOCATIONS 

1071 N. BLUE GUM STREET 
Located between the 91 & 57 Fwys 
at the corner of La Palma Avenue 
and Blue Gum Street in Anaheim 

·visit the Stop & Swap to obtain partially used 
household products at no charge. 

. 6" . '.•.·.· .. 

f HUNTINGTON BEACH 

~i~L~:~il~N~~NTER .. •. 
,:··--· . ' ,. . ;··.-.. ·.:·:~:.-. ...... ~;,:.:.~ :;:· ....•. ·-'\·:· •. ~=--·::. 

17121 NICHOLS STREET 
Next to Rainbow Recycling and Disposal. 

Major cross streets are Beach Blvd. 

and Warner Ave. in Huntington Beach. 

6411 OAK CANYON 
Next to City of Irvine Corporate Yard. 

From the (5) freeway take the Sand Canyon 
exit, go Southwest to Oak Canyon and turn right. 

"Visit the Stop & Swap to obtain partially used 

household products at no charge . 

PRIMA DESHECHA LANDFILL 
From the (5) freeway take Ortega Hwy. (74), 

east to La Pata Avenue, turn right and 
follow road to Landfill entrance. 

COLLECTION CENTER HOURS OF OPERATION: 

Tuesday through Saturday 
9:00 a.m. to 1 :00 p.m. 

Collection Centers are Closed: · 

Rainy Days; Christmas, Independence, 
New:Years and Jhanksgiving D~ys. 

Hazardous waste is not acce.pted from businesses, schools, 
government agencies, churches, non-profit organizations . ... 

"• •' Printed on recycled pacer 
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In order to reach the State mandated recycling goal 
of 50% by 2000, the City transports all City collected 
solid waste to a Materials Recovery Facility (MRF) 
where the waste is sorted for recyclable materials. 
The MRF is equipped with conveyors and other 
mechanized systems which separate and process recy
clables. This innovative recycling program seeks to 
maximize recycling while minimizing costs and in
convenience to residents. 

A monthly recycling surcharge is included in your bi
monthly utility billing. This fee covers direct costs 
associated with the City's recycling program only and 
does not pay for refuse collection nor disposal costs. 

Newport Beach surpassed the 
1995 State goal of25% by 
recycling over 30% of the 
residential waste stream 
behveen 1995-97. 
Newport Beach Recycles! 

Although separation of refuse is not mandatory, 
please remember that all of your trash will be me
chanically or manually sorted. In order to minimize 
contamination of recyclabies materials, please sepa
rate the following items in bags, bundles, or a differ
ent container: 

Newspapers 
Yard and Food Waste 
Animal Waste and Diapers 

d_f!l& 
<!:§!'}:/ 

Residents are not asked to sort their refuse, but are 
reminded to seal wet refuse in bags to prevent con: 
lamination of newsprint. 

With your continued support and conscious effort to 
recycle, Newport Beach will successfully meet its 
recycling challenge! 

8£0UC£ BEUS£ BECYCIE 

• 

•COM (North of Coast 
Hwy. to 5th Avenue
MacArthur -to Hazel) 

•5th A venue-Hazel to 
MacArthur 

•Broadmoors 
•Jasmine Creek 
•Jasmine Park 
•Lusk Tract 

•\.,UIVI I t:rrace 
•Point Del Mar 
•Spyglass Hill 
•Canyon Crest 
•Seaview Broadmoor 
•Harbor Ridge 
•Harbor View Knoll 
•Harbor View Homes 
•Harbor Hill 
•Seawind 

A material is hazardous when it exhibits corrosive, 
poisonous, flammable, and/or reactive properties 
and has the potential to harm human health and the 
environment. In fact, thousands are injured each 
year due to improper use or disposal of household 
hazardous materials, particularly refuse collectors 
who fall victims to fumes, spills, and explosions. 
Hazardous materials may also contaminate air and 
water sources through landfill seepage and intro
duction into storm and sewer drains. 

Be an INFORMED consumer. Follow these 
guidelines for the SAFE storage, and disposal of 
household chemicals. 

SAFE STORAGE: 
•Separate and store like products together. 
•Check label for storing instructions. 
•Check expiration dates. 
•Store out of reach of children and animals. 

SAFE DISPO~AL: 
•Do NOT pour products down drain, in storm 
drains, on ground , in trash, or in the street. 

•Share unused products with others. · 
•Use Hazardous Materials Collection Centers. 

• 

RESIDENTIAL REFUSE, 
.RECYCLING, 

& HAZARDOUS WASTE 

CITY OF 
NEWPORT BEACH 

GENERAL SERVICES 
. DEPARTMENT 

REFUSE DIVISION 
(9491 644-3066 

1 am 10 4 pm Mondav-Frldav 

• 
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The ing regulations should be observed in or
der to help us continue to provide you with high 
quality, efficient municipal refuse service: 

I. Refuse is collected once each week. 

2. Property owners must provide a sufficient number 
of containers to accommodate all refuse accumu
lated on the premises. Containers should be con
structed of metal or plastic and equipped with 
handles and tight fitting lids. Any one refuse con
tainer must not exceed 45 gallons and 50 pounds 
in weight, including can weight. The use of 
sturdy, nonreturnable garbage plastic bags is 
highly recommended. 

3. Containers should be placed for collection on the 
street side of the sidewalks, in the parkway, or in 
driveways next to the street. Containers should 
not be placed in the gutter or in the street. When 
the premises border an alley, containers should be 
placed at or next to the property line in the alley, 
but in no case shall the containers obstruct any 
vehicular travel through the alley. Refuse con
tainers must be set out by 7 A.M. on collection 
days, but not earlier than 7 P .M. the night before. 
Emptied containers should be removed as soon as 
possible after collection, but no later than 7 A.M. 
of the day following collection. 

4. Your cooperation in keeping alleys clear of 
parked cars will be greatly appreciated. 

Refuse collection services will not be provided on 
NEW YEAR'S DAY, MEMORIAL ~AY, JULY 
4th, LABOR DAY, THANKSGIVING, NOR 
CHRISTMAS. When a specified holiday falls on 
a weekday, collections will be delayed one day for 
the remainder of the week. 

•Food waste such as meats and vegetables. 
•Meat, game, or fish cleanings that are thoroughly 
drained and securely wrapped to prevent leakage, 
odor, and access to flies and animals. 

•Paper, rags, cardboard, fiber, metals, glass, cartons, 
containers, boxes, bottles, jars, and other materials of 
similar nature normally discarded as household ref
use. 

•Newspapers and magazines that are tied i_nto bundles 
which do not exceed 50 pounds in weight. 

•Animal waste that is securely wrapped to prevent 
leakage, odor, and access to flies and insects. 

•Vacuum cleaner sweepings, ashes, sawdust, or similar 
powdery materials that are securely wrapped so they 
will not spill or be inhaled when collected. 

•Tree or shrub trimmings, limbs and branches, plants, 
and grass cuttings Jltat are placed in bags and/or tied 
into bundles less than four feet long, 18 inches in di
ameter, and do not exceed 50 pounds in weight. 

· .·!:,·olJ·•'I 

Non-Collectibl 
.~· '..· .. ::;~;.'/ft,tl·~·. 

Household hazardous materials; ammunition; explo
sives; industrial wastes; chemicals; pathological, 
toxic, and radioactive waste; acids; drugs; un
wrapped human and animal waste; large pieces of 
metal; machine parts; logs; tree stumps; building 
scraps such as lumber, shingles, plaster, bricks, 
stones, concrete, asphalt and drywall. Bulky items 
such as water heaters, mattress and sofas. Unusually 
large amounts of refuse such as tree tri~ngs, 
house cle,ning debris, packing boxes, etc. SOt11 
~ ~t;t> ,~. 

.. \' ·,. ·: .. :._ .q"'.;(~:·•:,. 
DI NOT 1111c1 lb111111tell1ls 

M1tell1l1 C1U1CU1i1 Ceide . 
·,;:·; :it·-~t-~:-,.:,·. ·. 

Jlow do I sign up/or refuse collectio11? 
It is not necessary to sign up for collection since no 
disposal fees are collected; however, a recycling sur
charge is included in your utility billing. 
Wl,y are "Red Tags" placed on co11tainers? 
Red tags indicate non-compliance with refuse regu
lations and are a warning only. 
May I rent a disposal bin from tire City? 
The City does NOT rent bins. The General Services 
Department has a list of licensed franchised haulers 
from whom you may contract bin services, 
W/rere can I take my recyclables? 
Charities and citizens are encouraged to redeem their 
recyclables at their local recycling center. To find a 
recycling center near you, call the Recycling Hotline 

at (800) 553-2962. ~. 

Recycle Today! ~ 

General Service Department, Refuse Division 
(949) 644-3066 

Household Hazardous Materials 
Orange County Hotline 

(714) 834-6752 
County of Orange Hazardous Materials 

Program Office 
(714) 834-8892 

Orange County Integrated Waste Management 
Department 

(714) 834-4000 
California Integrated Waste Management Board 

Recycling Hotline 
(800) 553-2962 

Orange County Vector Control 
(800) 734-2421 

~ & ~ Printed en Recycled Paper 
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I RA~TAT.J:ON 
AND HANDLING 

• A maximum of 15 gallons or 125 pounds 
may be transported per vehicle, per 
trip (Department of Transportation 
regulation). 

· Materials should be in original con
tainers (except motor oil, fuels and 
antifreeze). 

· All containers must have lids, be 
sturdy, non-leaking, and protected 
from breakage. 

· Do not combine 1ypes of waste. 

• Do not mix oil-base paint with latex 
paint. 

• Dry out emp1y paint cans and discard 
in regular trash. 

· If you wish to have a container re
turned. (i.e. oil containers and boxes/ 
crates used to transport materials), 
please notify the attendant in ad
vance. Some containers may not be 
returnable. 

• 

WHV 5HCF T.IL YaJ DRCP? 

VISIT THE 
STOP & SWAPI 

, A unique and FREE program 
that allows you to drop off 

household, yard, and car care 
products you no longer need 
and pick up others you can use. 

Currently available at the 
~ l Anaheim and Irvine loca

tions only. {Tuesday through 
Saturday, 9 a.m. to 1 p.m.) 

FOR MORE INFORMATION ABOUT 
THE HOUSEHOLD HAZARDOUS 

WASTE COLLECTION PROGRAM AND 
THE STOP' & SWAP CALL: 

(T14) 834-6752 

Or see our webiste: www.oc.ca.gov/iwmd 

0 Orange County Recyclesl 

Printed on .led paper . 

DISPOSAL OF 
HOUSEHOLD 

HAZARDOUS WASTE 

Household Hazardous Waste 
~ollection Proan 
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U KNOW? 

• Most home, car, and yard care 
products can't be thrown in the 
trash? 

• Paint, used motor oil, and most 
cleaning products are considered 
to be "hazardous waste"? 

· If these products are put in the 
landfill they can contaminate our 
groundwater? 

SO WHAT CAN YOU DO? 

• 
• 
• 

EASY AS 1-2-31 
Pack unwanted home, yard, 
and car care products in your 
car. 

Drive to the Household Haz
ardous Waste Center closest 
to you . 

Sit in your car and fill out a 
simple form while an atten
dant removes the unwanted 
products. 

AND AWAY YOU 601 

. Tuesday through Saturday 
9 a.m. to 1 p.m. 

except for rainy days and major 

holidays: Independence, Thanksgiving, 

Christmas and New Years Days) 

MATERIALS A~ 

• Automotive products 
(antifreeze, motor oil, fluids) 

• Batteries (home and car) 
• Cosmetics 
• Herbicides 
• Hobby supplies 
• Household cleaners 
• Fuels 
• Medicines 
• Paints (latex and oil) 

Paint products 
• Personal care products 
• Pesticides 
• Polishes and waxes 
• Pool and spa chemicals 
• Propane tanks from barbecues 
• Unused road flares 
• Wood preservatives 

WASTE~ Aa.&:I ED 

Ammunition Asbestos 
Biological Business-generated 
Explosives Radioactive 

Compressed gas cylinders 

* See reverse for Stop & Swa~ info! 
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CITY OF-NEWPORT-BEACH 
RESTAURANT CLEANING AND MAINTENANCE GUIDE 

August 7, 1998 

TO ALL RESTAURANT OWNERS, MANAGERS AND STAFF 

_., 
:: 

The City of Newport Beach has recently experienced several beach closures due to high bacteria counts in tHe Bay. 
Orange County Environmental Health Division's stormdrain bacteriological monitoring has indicated that t~\$ high 
bacterium count may be associated with Newport Beach Restaurants. During the course of cleaning equipment and 
facilities some materials, cleaning agents and/or rinse waters may migrate into the storm drain system and finally into 
the bay. In addition dumpsters provide a perfect incubator for bacteria and fluids may leak from the dumpster into 
the storm drain system. The storm drain system consists of the curb and gutter, catch basins and pipes, which carry 
rainwater from our streets into the bay. 

• 

The City seeks the support and assistance of all restaurant owners, managers and staff in eliminating the possibility • 
of this type of occurrence. It is in our mutual best interest to maintain the recreational waters in Newport Beach to 
high standards .in order to promote and facilitate the tourism that contributes to our local economy. 

In order to eliminate potential undesirable material, dumpster effluent and cleaning agents from migrating into the 
storm drain system and bay, it is necessary that all cleaning and dumpster storage be confined to a dedicated area 
with a hard surface where any discharge is connected to the sewer system. This area must also have a cover to 
keep rain from entering the sewer connection. Any new connections to the sewer system will require a permit from 
the Building Department. Absolutely no material, dumpster effluent, cleaning agents and/or rinse waters should be 
allowed to migrate into the storm drain system. Allowing any material, dumpster effluent, cleaning agents and/or 
rinse waters to enter the storm drain system is a violation of numerous municipal, state and federal laws. 

In addition it is important to periodically sweep your parking lot area in order to remove any potential contaminants. 
Sweeping of the parking iot should be conducted on a weekiy basis, at a minimum. 

You should also be aware the City will be increasing it's efforts to enforce these requirements and the fines can be 
severe, starting at $100.00 for the first occurrence. 

Thank you for your support in making our community a better place to visit and dine in. If you have any questions 
please call the City's Code Enforcement Supervisor, Jim Sinasek, at (949) 644-3215 or the City's National Pollutant 
Discharge Elimination System Coordinator Stephen Luy, at (949) 644-3330. 

S0~w11-
Don Webb 
Public Works Director • 
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COLLECTION CENTER LOCATIONS 

..._......_ HAZARDOUS WASTE 

............. ACCEPTED 
HAZARDOUS WASTE ..... 14 

NOT ACCEPTED 
Oil & latex paint and paint products 
Automotive products 

Business generated waste 

Biological waste 

Radioactive waste 

Ammunition 

(batteries, motor oil, antifreeze, etc.) 
Auto & furniture polish 
Household cleaners 
Wood preservatives 

Compressed gas cylinders 

Explosives 
Pesticides & herbicides 
Hobby & pool supplies 
Propane barbecue cylinders Asbestos Unused road flare 
Household batteries 

· (alkaline, nickel-cadmium and mercury [button]) 
Fluorescent light baUasts 

• 

For more information, call our 
HOTLINE at (714) 834-6752 

or visit our web site at 
www.oc.ca.gov/iwmd 

TRANSPORTATION 

CAUTION should be used when transporting hazardous waste to a 
Collection Center due to the potential for spillage and/or exposure. 

• A maximum of 15 gallons or 125 pounds maybe brought in per vehicle, per visit. 
• Hazardous Waste must be in its original container (except motor oil and antifreeze). 
• Containers will_ NOT be returned, except for oil containers in good condition (upon request). 
• All containers must be sturdy, non-leaking and protected from breakage. 
• Containers must have lids. 
• Do NOT mix or combine Hazardous Waste (Exception: consolidate like paints -

combine partial cans of oil-base paint with oil base paint, and combine partial cans 
, of latex paint with latex or water-based paint). 

• Dry out ~~p_!Y p~int ~~ms ang__ tjis~rd in regular trash. 
• DO NOT MIX OIL-BASE PAINT WITH LATEX PAINT!! 

FOR ADDITIONAL INFORMATION CALL: 
911 ................. Household Hazardous Materials Emergencies 
834-4000 ........... .Integrated Waste Management Department 
667-3700 ............ Health Care Agency (HCA) Environmental Health 
800 553-2962 ........ CIWMB* Recycling Hotline - Motor Oil 
800 777-6476 ......... Orange County Poison Center 
800 69-TOXIC ........ Waste Alert to report illegal dumping 

* California Integrated Waste Management Board 
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• 

REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF ORANGE 
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~ ,.:': HAPPY S.O.R.T. SINGS ••• 
I '1 • -1 - WE'\/E GOT A PROBLEM. BOY'S AND GIRLS. THAT SPEAKS OF DOOM AND GLOOM! 

r\ WE"RF.. THROWIN" SO MUCH STUFF AWAY. WE'RE RUNNINO Otrr OF ROOM. 

~ NOW, JUST BECAUSE Y'OU THREW rr OUT, rr HASN'T DISAPPF..ARED
IT"S SITTING IN THE LANDFILL FOR A COUPLE HUNDRED YEARS! 

so HA \fE A CLUE AND HE.LP THE EARTH! .. NOW DON'T You BE A CHUMP! 
IF You KNOW IT CAN BE USED A6AIN. DON'T SEND IT TO THE DUMPr 

• 

~ !~ ,·, ,,: , 

• 

0016093



• • • 0016094



,At·s best 
to li'e prepared! 

Living in California means living with the 
I 

reality that a major earthquake can.hit at 

any minute. Preparing for such an event 

will help you get safely through a disaster. 

We depend so much on household 

utilities for both comfort and security that 

it's hard to imagine living without them. 

But, putting all comfort aside, there'~ one 

household utility that offers more than 

simple comfort; it also protects your 

health and the environment around 

you. That household utility is 

your sewer system. 

~necK1111 ror an 
EM E R,S EN CY 

provisional toilet 

0 

0 

0 

0 

0 

0 

0 

0 

5-gallon plastic bucket with 
a tight-fitting lid 

2 boxes heavy-duty trash can liners 
(8-10 gallon size) with ties 

1 gallon liquid chlorine bleach 
or other toilet disinfectant 

2 boxes baking soda 

2 large boxes heavy-duty trash can 
liners (30-gallon size) with tie~ 

6-8 rolls toilet paper 

Hand sanitizer to clean and disinfect 
hands without water 

Feminine products 

Paper towels 

Moist towelettes or baby wipes 

For additional information, contact 
the Orange County Sanitation District ·. 

Communications Department at (714) 962-2411 
or visit our website at www.ocsd.com. 

Wha~ to do 
if you1r1 sewer 

system becomes 

damaged or 
; inoperable 
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lanportance of your household sevwer system 
In the event of a major disaster such as an earthquake, the sewer system in your area may become damaged 
or inoperable. Damaged sewer systems are health hazards. It is important to get damaged septic tanks, cesspools, 
pits and leaching systems into service as soon as possible. Trained personnel from local environmental regulatory 
agencies can help with these problems. · 

If your local sewer system becomes inoperable, there are proper procedures you can use to temporarily replace 
your toilet and safely dispose of sewage while service is being restored. In our continuing effort to protect public 
health and the environment, the Orange County Sanitation District has prepared the following step-by-step plan 
to assist you if an earthquake or any other disaster causes your local sewer system to fail. We recommend that 
you keep these guidelines close at hand because you never know when you might need them. 

How to create a provisional toilet 

1 
If sewage lines are broken but the toilet bowl is usable, place 
a trash can liner inside the bowl and follow the disinfectant 
procedures below. 

• • .and safely dispose of sewage 

After using the provisional toilet, you will need another. 
container to empty the contents for later disposal. 

If the toilet is completely backed up, use a bucket with a trash 
can liner and make a toilet seat out of two boards placed 
parallel to each other across the bucket. For greater comfort, • ·. 
you can remove the seat from your household toilet and place 
it on the bucket. 

The second container should be lined with a 30-gallon size 
trash·can liner. As bags from the provisional toilet fill up, they 
should be placed in the second container for safe disposal. 

2 
Every time you use the provisional toilet, pour or sprinkle 
a small amount of regular household disinfectant, such as 
chlorine bleach (DO NOT mix chlorine with other disinfectants 
as it can produce a dangerous chemical reaction), baking soda 

or laundry detergent to keep down odors and germs. . .. . ( /Jr;z·~~,, 
3 Cover the container tightly when not in use 

and replace the trash can liner when waste ·. () 
has accumulated. NEVER use a provisional ~ . _ , . ~ 
toilet that is not lined with a plastic bag I 

NEVER deposit human waste or garbage on the open 
ground. This will not only pollute the environment but it 
can also create a serious health hazard. 

If you have no other alternative for disposal, it is safe 
to bury waste in trenches 24-30 inches deep. p 

I 
r ('] 

,.~·· ..... 
~,.,,f:-'· ·-... _ ... 
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TRASH AND RECYCLING. COLLECTION SCHEDULE 

HOLIDAY SCJIEDULE 

Our curbside recycling and regular trash 
pickup service observe, 111 holidays a · 

year: 

NEW YEAR'S DAY 
OBSERVED MEMORIAL DAY 

FOURffl OF JULY 
LABOR DAY 

TIIANKSGIVING DAY 
CHRISTMAS DAY 

If your colledlon day falls on one of these 
holidays, your service will be one day late. 
If your collection day does not fall on one 
of these 1ht holidays, but Is within a holi
day week, place your containers at curb
side on your reitular trash collection day. 
Any other holidays other than those listed 
will ha,·e regularly scheduled service with 

no delay,. 

The map above shows the general bolUldaries of each day's 
· trash collection area for Monday through Friday. Please 
put your trash and recyclables at the curbside or other 
designated collection point by 6:00 a'.m. on your scheduled 
day. Please remove your containers after pick up a soon as 
possible. If you have bulky items to discard, call Orange 
Disposal Service at 637-3010 to schedule. There is no 
charge for this service, but an appointment must be made. 
For replacement of recycling bins, or other pick up related 
questions, please call Orange Disposal Service at 637-
30 JO; 

For other questions relating to City business or programs, 
please call 532-6480. Thank yo~! 

STREET SWEEPING INFORMATION 

NOTICE 
Street sweeping services are provided the day following your 
regular trash day. Exception: If your trash day is Thursday, 
your street sweeping day will be on Monday or Tuesday, as 
posted. (Friday's trash day is swept on Monday.) 

NOTE: On inclement weather days. such a• rain or hi{dl wind•. there will l,c 
no street sweer,in[l, and no makour,•. 

• 
CITY OF ORANGE 

SOLID WASTE 
DIVISION 

General Information About 
Your Curbside Trash and . 

Recycling Collection Services 

DEPARTMENT OF PUBLIC WORK: 
637 West Struck Avenue 

Orange, CA 92867 
(714) 532-6480 

Rn. 4/911 
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- ..... ~ Trash Collection Information: 

• 

. . 
.. 

• 

• 
• 
• 

• 

• 

• 

Refuse shall be in approved containers only and 
placed on the curb in the parkway (or alley) no 
earlier than noon of the day before, nor later than 
6:00 a.m. the day of collection. 
Containers shall be removed by noon of the day 
after collection. Failure to comply will result in a 
violation notice, and /or a citation being issued. 
Approved containers include: 

Sheet metal or plastic 20 - 45 gallon contain
er with tight fitting lid. 
Large plastic bags designed for exterior use, 
tied or secured in a closed position. 

Containers not approved for regular use: 
Small plastic bags designed for interior use 
50 or 55 gallon drums 
Cardboard boxes as regular containers 
Note: If uJed, boxes will be taken and 1101 
retun,ed. (ComJgated cardboard boxes may 
be set out with recycling program if broken 
down and flattened.) 

Food wastes should be drained, and wrapped 
before placing in regular trash container. 

Wooden boxes and packing crates must be bro
ken up or flattened before setting out. 

Brush, tree, and shrub trimmings shall not 
exceed 4 feet in length. Tie in bundles 
not over 2 feet in diameter. Limit 50 lbs 
per bundle. 

Refuse exceeding 60 lbs., including container, 
will not be removed by the City's 
contractor. Please keep containers within 
this limit for maximum service. 

NO building or construction materials 
sand, rock, gravel, broken concrete, dirt, 
sod, tree stumps, auto bodies, tires, animal 
droppings, used motor oil or other hazardous 
waste. (for used oil pick up call 289-7661) 
For the Household Hazardous Waste hotline: 
834-6752 (County of Orange) 

It is unlawful to dump debris of any kind loosely 
in the streets, parkway or alley. Failure to 
comply will result in a violation notice and/ 
or a citation being issued. 

• 

... Special Programs: 

=> Bulky Items such as refrigerators 
stoves, washers, dryers, freezers, 
water heaters, and other general 
household furniture or appliances 
may be picked up at no charge by 
calling the City's contractor, 
Orange Disposal Service at 637-3010. 
Please call at least 5 days in advance 
of your trash day to schedule. 

=> No lumber or construction material 
will be picked up as bulky items. To 
dispose of these items, call 637-3010 
to rent a commercial bin, or take mat
material to the Material Recovery 
Facility, 2050 N. Glassell or to a 
County Landfill. (see tnformation at rightJ. 

=> RECYCLING: 
The City's recycling program is with 
a three small basket container system. 
To obtain containers, call 282-0200 
Recyclable material includes: 
• Orange Bin: 

Newspapers, mixed waste 
paper, magazines, catalogs, 
phone books. 

• (jreen Bin: 
Aluminum cans, and all 
steel or bi-metal· cans. 
Plastics/ # I or #2 only. 

• Yellow Bin: 
Glass bottles and jars. No 
mirror, panes or ceramics. 

For more information on the recycling 
program, please consult the Orange 
Recycles brochure, or call 282-0200 

Scave11gi11g of recyclable materials is 
illegal! If observed, call SJ2-6461 

• 

_ ..... ~ · WHO TO CALL 

Trash & Recycling Information 

SlreeUSanitation Office (City) ..................... 532-6480 
Orange Disposal Service (contractor) .......... 637-3010, 
Trash Collection ..................... , ................... 637-301U 
Sanitation Inspections ................................. 532-6480 
Scavenging Reports .................................... 532-6461 
Street Sweeping .......................................... 532-64811 
Bulky Item Pick Up ..................................... 637-JOIO 
Rental Bin/Drop Off Box ............................ 637-JOIO 
Recycling lnfonnation ................................. 282-0200 
Recycling Container Replacement ............... 282-0200 
Used Motor Oil Pick Up (R•nt'-ntialOn/y/ .......... 289-7661 
Household Hazardous Waste Hotline ........... 834:-6752 
Public Dwnp/Buy Back Center (contractor/ ...... 282-0200 
Olinda Landfill. (County dump} .... ..................... 834~752 

(cal/for hours op.n. location and mat•rta/s accept•d) 

Other Important Numbers 

Drainage Problems ..................................... 744-5544 
Pothole Repair ........................................... 532-6480 
Street/Parkway Trees .................................. 532-6480 
Waste Water ............................................... 532-6480 
Missing Street Signs .................................. 744-5536 
Street Light/fra(lic Signal Malfunctions ..... 532-6426 
Evening & Weekend Emergency ... 538-1961 
Street Sweeping Parking Control... .............. 744-7444 
Utility Billing ... : ......................................... 744-2233 
Water Plant.. ............................................... 288-2475 
Community Services/Parks .......................... 744-7272 
Building Code Enforcement. ....................... 744-7220 
Police Department ...................................... 744-7444 
Fire Department .......................................... 288-2500 

Emergency Safety (Fire/Police) 911 

OLINDA LANDFILL 
(Valenc..ia Ave., N. oflmperial Hwy.) 

Closed on 41h of July, Manorial Day, Labor Day, Columbus 
Day, Thank.sgjving. Christmas and New Year's. Galer~. 
houn, and materials aa:q,tcd are included on hotline infor-

mation line: (714) 834-6752 
Public dumping also available al Orange Resouru: Ro,oovery 
Systmis, 20.SO Glassel!, Orange: (714)282-0200 

Priatcd oa Recycled Paper, ofCounel 

• 
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4 ways lo 
save water 
in the 
Bathroom 

• Check your toilet for leaks. CJ 
Put o few drops of food coloring in your toilet tonk. If the 
coloring begins lo oppeor in the toilet bowl with out flushing, 
you hove o wasteful leak that should be repaired ot once. 

• Put a plastic bottle in your toilet tank. 
Put an inch or two of sand or pebbles in the bottom of ii · 
quart bottle ond fill the rest of the bottle with water. Then 
place the bottle in your toilet tank, safely oway from the 
operating mechanism. The bottle will save water on each 
flush without impairing the efficiency of the toilet.. 

• Take shorter showers. 

• Check faucets and 
pipes for leaks. 

3 ways to 
save water 
in the kitchen 
and laundry. 
• Use your automatic 

dishwasher only for full loads. 

• Use your automatic washing machine 
only for full loads. 

• Keep a bottle of drinking water 
in the refrigerator. 
This beats the wasteful habit of running tap water to cool tt 
for drinking. 

The Orange Oty Council and the Water Department 
Staff ask that you adapt a program of water 

conservation at home and at work. 

I 00 cubic feet = 7 50 galloas 

• Deep-soak your lawn. 
When you do water your lawn, waler it just long enough to 
seep down to the roots where it is needed. A light sprinkling, 
which sits on the surface, will evaporate ond be wasted. 

• Water during· the cool parts of the day. 
Early morning is better than dusk since ii helps prevent the 
growth of fungus. 

• Don't water the gutter. 
Position your sprinklers so that water lands on your lawn or 
garden, not on concrete or other paved oreos. Also, ovoid 
watering on windy days. 

• Use a broom instead of a hose to clean 
driveways and sidewalks. 

• Don't run the hose while washing your car. 

• Check for leaks in pipes, hoses faucets 
and couplings. 
Leaks outside the house can be extremely wasteful, 
especially when they occur in your main water line. To check 
for hidden leaks in your pipes, shut off all faucets and laps 
around the house for 15 minutes. If the water meter shows 
some movement during that time, you have a leak. 

BHrmg 714/744-2233 
Engineering 714/288-2475 

• 

• 

• 
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'iOURCE OF SUPPLY 
\pproximately 7;•\, of the City's supply is groundwater pumped from 

. :it\'-owned wells. Ahout 22');, is treated water purchased from the 
\1 •. t olit:rn Water District which iillpons its water from the Colorado 
Ri the State Water Project. The remaining 5% is treated water 
fn inc Lake purchased from the Serrano Water District. 

FIRE PROTECTION RATING 
The Insurance Ser,ices Office. a national organization representing 
the insurance industry. performed a comprehensi\·e study and analysis 
of the rcliahility of the water s~'stem to supply water for emergency fire 
fighting purposes. The City of Orange water system receiYed a near 
pcrfoct score and a_ Class I \\:ater Uility Rating. 

~ GENERAL WATER SYSTEM STATISTICS ..... 

Active \"fells .............. • .... • .... • .. • • • • • • .. • • • .. I 5 
Total Well Capacity .................... • .................. 31.2"''5 GPM 
Impo11e<l Water Connections ............................ -; 
Total Imported Capacity .................................. 26 • .:.iOO GPM 
Miles of Pipe ................................................ -1JO 
Acti\'e Service Connections ................................ 52.800 
Pressure Zones .... • .. • .. • • .. • • .. • • • .. • ... • • • • • ; 
Ele\'ations Sen·ed .......................................... 110-930 feet 
Pun1ping Stations ............................. ~ ..... • ......... • 16 
Storag~ Tanks ......... • .. •• ... • .. • .. • ... ••••••••• 18 
Total Storage Capacity ...................................... -d.2 MG 

._; Hydrants ............. • .. • ... • .... • ......... • ..... • • ...... • -1:.079 
An·rage Day Demand ...................................... 30 MG 
Maximum Day Dem:m<l .... • .............................. 50 MG 
Gl'I/ = (ial/011s /'er .l/i1111/e 
.• il/io11 Gal/ou.,· 
· Ions = JOO Cubic Feet = I Bil/i11g /'11il 

NEED TO CONTACT US? 

CL\SS I 
\\'.\TER lTILITI' 

• 

City of Orange ·water Department 
189 South \\iater Street 

P.O. Box 449 
Orange, California 92866 

\\'ater Quality (714) 288-247; 
Willie Kralich .. .... Sr. Irater Quali~r Inspector 

Roger Westergard .... Irater Quali(r Inspector 

Water Engineering (714) 288-2-li; 

2.:.i Hour Emergency (714) ;38-1961 

Water Billing (714) 744-2233 

Annual Water Quality Report 1998 

,' 

\ \>(,\ I/ 
\ . .' 

\ \ I 
X \ 

/\/ \ 
/ . 

/ / 
i 

/ .1' 
.. 

.. 
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CI TY OF ORANGE ANNUAL WAT 
"Primary· Slotulanls • . llotulalory· Heollb-Rrloled Slatulanls Esloblisbd ~ llw Stair of Califomui, lkfJOrtmnil of Hra/lb Sm·im -

MaG MAXIMUM SURFAa WATIR GROUNDWATER 
PARAMmR(llllitsl OR CONTAMINANT RANG( AVIRAGE RANGE AVfRAGE 

IPHG) lML 
ORGA.\JC CHE.ff/Cill (mgll.) Prslirilhs/PC/Js • 
Ala=c=hl=o~r-------------"':(Oc-:.OIH:-:-:-1------::0c-:.OO:-:-:-!------'\-".O'------·'-=·o _____ \""l'-l ------·-,. 
Alr:IZine 0.00:1 0.00.:1 \1) \ll \D 
Benuzon \S o.ois \ll \D .\R 

ear :':':-bo=;fu:==------------~::-0:::.0..::::-:-:-----~07.o:::1~8------''=·o'-------:'c:;o:--___ --'\-':1'-> _____ ,11 
Chlonbne (00000\\ 0.0001 .\ll ,n .\D __ \ll __ 

~·z"'.~"'-o"-·-· -------------""rn:'.o:::7cc>-----""'o':.o":--------''-'-'·o'-------:'-::·o=-------''-'=·R,..._ ____ ...c:,.H 
=Oal7 a=p=o=n....,..,----:-:==--------10_.::-~()_l _____ -::-:-O.:c:!:-:-------''"':O'------:·'-=;o:-_----'·'-=·l! ______ ~_ii __ 
=D'=·b=ro=m~o=chl=o=ro.,.p=r~op=an=e --'<D=BC=P~l ------.,.,...,o~------=0-~000=! ____ --'\"":0'-----'-=;o:----...,'--''IJ=------'.!'. __ _ 
Oinoseb (0.0141 O.oo- \ll \D .\R "~-
=o,=· =ua=t~------------~o=-.o=!~----~0--'.0=!-------'\"';o'-----,-=;o------',--'.l'-l -----\_!> ___ _ 
Endolhall CO.'i8l 0.1 \0 \D \ll .\ll 
Endrin 0.00! 0.00! \D \ll \D \I! __ 
='Eth7,':'ie=n-e=o-:-;-ib_ro_tru..,.d7e-<c::ED=B=,:---------=;o"'·-~-----:occ.oooo=::c,:-------;,=;o:-.~----:,:::.D:-....,..---:,:::.D~----_ ~l_l_ .. 

Gl\phosate (I l 0. • \ll \'D \ll \ll 
Heptachlor O 0.0000 I \ll \ll \ll .\ll 
'-!He"'p"'ra"'c"'hl"'or-:E:-po-XI-.. d7e------------'o"-------'o'-".oooo""'"'•'------',"'.D'-------','=.o'-------'\-':.D'-----,n 

Lindane 0.000! 0.000! \ll \TI \D .\ll 
~M=elh"'o=~~"c7hl-:-o-r-----------~O:c-.o..=-----=o=.o..=------'\"";o'------'\-=;o------'\-=.ll----- \l\ 

Molinate \S 0.0! \D \'D \ll .\ll 
Oxarmi (0.05) O.! \0 \0 \D \ll 
Pentaehlorophenol (O.~l 0.001 \ll \ll \R \R 
Picloram rn.5l. 0.5 \ll \D \R \R 
Pol,.chlorinated Biphemis (l'CBsl O O.OOO'i \ll \ll \ll \ll 
Simaztne 0.00.. o.~ \ll \ll \ll-0.000! \!J 
·z..1.HP <Si1'-esl" o.o5 o.o; \l> \l> \R \R 
Thiobencazb SS 0.07 (#0.00ll 1-1> l',l) \1) \ll 
To:uphene O 0.00-1 \1> \1> :>,l) \1) 

SEMl•VOLflllE ORGA.'V/C CO.'IIPOl':\DS 
Benzotalp,-rene (0.~) 0.0002 \1) 

Di (!·elh\'lhmil adip:11e O.; o.~ \1) \1) \1) \\) 
Di (2-elh\lheX\il phthalale (0.0lll o.~ \1) ',1) \0 \0 
He.uchlorobenzene 0 0.001 \D \D 
HeuchloroC\'clopentadiene O.Oi o.o; \1) \1) SD 
"!.3.7.8-TCDD <Dioxin)" 0 0.0000000; ',l) \1) \D 
VOLflllE ORGA.V/C COMPOUl\DS 
Benzene 0 0.001 \1) SD \1) 

Carbon Tetraehloride 0 0.000; !1,1) 

"U-Dichlorobenzene· (0.6) 0.6 \1) 

• 1 ;-Oichlorobenzene· (O.OObl o.oo; ',1) ',1) \0 
"I. J-Oichloroelhane" !'.S 0.00i !1,1) 

• t .2-0ichloroethane" 0 0.000; !1,1) l',l) \1) 

"1.1-0ichloroelh\lene· 0.00b \1) 

"cis-1.2-Dichloroedl\iene· o.o> 0.006 
·irans- U-Dichloroetlniene· 0.l 0.01 \1) \1) 

Oichloromelhane I melhvlene chloride) 0 0.005 :'iD ',l) 

·u-Dichloropropane· 0 o.oo; l',1) \1) ',l) 

"U-Dichloropropene· ss 0.000; ~1> \1) !1,1) 

Elh,ibenzene (O_;) 0.' \1) ',l) \1) 

Monochlorobenzene 0.1 0.0' so 
Sl\-rene 0.1 0.1 l',1) \1) :>,l) 

"I U.2-Tett:1chloroethane" !\S 0.001 l',1) l',1) !1,1) ',1) 

Teirachloroelh,iene (PCE) 0 o.oo; ND ',1) ',1) 

Toluene NS lll> \1) 

·1 2 + Trichlorobenzene" (0.005) o.o- ND :,.1) 

• 1.1. I· Trichloroethane" 0.2 O.! \1) ND \1) 

"1.U-Trichloroedtane· 0.003 O.OOi ND \1) 

Trichloroelh,iene (TCE) 0 o.oo; \1) \1> \1) 

Trichloroftuoromelhane (0.7) 0.15 SD :m ',l>-0.001; ',l) 

"I, I ,2-Trichloro-1.2,2-lrilluoroelhane· (~) 1.2 . \1) so \1) 

Yin\l Chloride 0 0.000; ND ND \1) ',l) 

x,ienes (1.8) 1.75 \0 

TI,'RBIOIT\' l!',1'U) ss O.i (b) 0.0i-0.08 0.07 0.0..·0.()() o.o; 

Totil Trihalomelhanes ss 0.1 Distribution s,~tem: 
MICROBIOLOGICAL (l'resence/AbS<!llcel (cl 0% 5% Distribution S,'Slenl: 

• 
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·-
# We believe you'll be extremely happy 
with Waste Management of Orange's 
new automated service, ~xpanded 
recycling collection program and flat 
rate structure. 

If you have any -further questions, 
please call the City of Orange at 
(714) 532-6480 or Waste Management of 
Orange's Customer Service Center at 
(714) 637-3010. • 

• 
I...,.• Printed on recycled paper .... 

Moul your 
' ·' 

new Waste 
services·· 

·provider ... 

·waste 
Manage•••• 
of Orange. 

• 

WASTE _ 
• NT MANAGEMENT 

of ORANGE 
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.ABOUT YOUR NEW 
j 

WASTE COLLEC 110N .. 1 

-· ... 

-SERVICE. 

. , 

. 

On April 27, ·1999, the City of Orange 

terminated its contract with Orange. 
• I . 

Disposal Service and hired Waste 

Management of O,-ange to be its. new 

trash collection service provider. 

Since that time, the City has received 

numerous questions from -residents 

who. are concerned about how . ihis 

changeover will affect them. You may 
.. 

. have had some questio~s_ yourself. 

To help ~e any worl"ies. ·you may 
- -

have about how trash service will be· 

conducted under Waste Management 

_";" . \ 

I, 

I' 

·, 

REMEMBER TO 
RECYCLE 
-· 

Aluminum Cans 
Cilass Food and 

Beverage 
Containers . 

SteeJ/ 1in Cans .. 
-Plastic -Foocfand : . -

.•; .. Beverage , 
: Containers· · 

Detergent 
. ·Comainers 

(#1 & #2 Plastics)· .. ', -. 
:-M~· ... ··: 

_ Juri[(MaiL:· · -
Magazines;·cata1ogs 

and Phone Books . 

• 

"Q,migated .. : 

ajl{:s1i:~_ 
··A~:?·.: 

: . (714)°637~3010 · • '. . . O.'·'\ 

. ' _; .. i 

.. ·• ~ . 
":". 

• 
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• 

• 

WASTE MANAGEMENT 

'• .. •,oaA?IG~ · 
· .. ~ .. --

WASTE 
MANAGEMENT 
of ORANGE 

... ·:1.·. 
···.- . 
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ADDITIONAL SERVICES 
BULKY ITEM COLLECTION 

Each Orange Resident with curbside refuse collection is entitled to two 
free bulky Item pick-ups each year, with up to four large items or 20 
plastic bags of ~efuse permittecl p~r pick-u{>. Bulky items include la~g~. 
hard-to-handle items such as furmture, maJor.appfiances,·and other 
household items.that require two individuals to move. Call the Waste 
Management Customer Service Center at (714) 637-3010 to schedule 
your free bulky item pick-up. 

HOUSEHOLD HAZARDOUS WASTE 

The County of Orange operates free re~onal household hazardous waste 
collection centers for homeowners to take and dispose of their paint, 
automotive products, {>esticides, ~leane~, solvents, etc. The two closest 
centers for Orange residents are conveniently located in Anaheim at 1071 
N. Blue Gum St. and in Irvine at 6411 Oak Canyon. For more 
information, call the County's Information Hotline at (714) 834-6752. 

DISPOSAL OF USED MOTOR OIL 

Orange residents can safely & easily dis~ of used motor oil riitlit here 
in Orange. Please refer to the Used Motor Oil Reference Card incTosed in 
the Starter Kit or contact the California Environmental Hotline at 1-800-
CLEANUP to locate a State Certified Used Oil Collection Center near you. 

CHRISTMAS TREERE,CYCLING,.,· .. iiii?,~t 
We will c~llect ·and ~ecycle. c~·tmas trees for the first two week.s ·•.·. : 
following Christmas on your regular trash day. Trees longer than six feet 
must be cut in half. Please remove all tinsel, metal ornaments and metal 
stands from trees. Flocked trees will be collected but not recycled . 

... . . : .. . . 

HOLIDAY SCHEDULE ~.' ,/<: :' . ··•·· 
. . .~:.·. . . 

Waste collection does not occur on the following holidays: 

New Year's Day 
Memorial Day 
4th of July 

Labor Day ··· 
Thanksgiving Day 
Christmas Day 

When any of these holidays are observed on a weekday, refuse · 
and recycling collections for the remainder of the week will be delayed 
one day. PLEASE NOTE: During holiday weeks when your refuse . ·. .. 
collection falls on a street sweeping day, place your carts on the curb or in 
your driveway, NOT_ IN THE ~TIU;ET. · · . . . . . .. · .. 

. ···:· •; ... , :··""-·· .... - . . . .. . . ..,. ... 

LARGE BIN SERVICE 

For large household.~d yard projects; special bin rental service 
is available. Please call the Waste Management Customer Service 
Center at (714) 637-3010 for rates and information. 

• 

• 

• 

0016106



• 

• 

• 

... 

HOME 
COMPOSTING 
WORKSHOPS 

available FREE to all· residents of 
the City of Orange 

SATURDAYS at 10:00 run 
Under the Ash Tree 

"February 19 () April8 c,· June 17 
reservations not required 

Plan to attend one of these 90 minute workshops. Learn how to natu
rally recycling your yard waste. Hands-on demonstrations about com
posting, mulching, "grasscycling", and more. Workshop participants 

will receive a voucher to purchase a compost bin for only $15. 

Yorba Linda Blvd. 

All workshops are held at the 
Fullerton Arboretum 
Located at 1900 Associated Road, west 
of the 57- Freeway, off Yorba Linda Blvd . 

.... ,, 
~~ ' \ 

The Community Compost Education Program is sponsored by the Fullerton Arboretum 
and various cities including Orange. All entry fees, donations, and balance due for backyard 

composting unit are paid for by the City of Orange. Any donation made individually by 
Orange residents to the Arboretum will help to further Arboretum programs. _ 

- For more information on other recycling programs for the City of Orange, call (714) 744-5563. 
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Groundwater 
Replenishment System 

The Need for a Stable, Independent 
Water Supply 
Orange County and much of the southwest
ern portion of the United States are short 
of water and dependent on increasingly 
less-reliable imported water supplies. 
Finding new sources ofirnported 
water holds little promise, in fact, 
federal watershed policy and court 
actions will probably lead to 
decreases in future imports. As 
Orange County experiences 

- - Typical - ·::~~/.; 1 · · • 
Well _,.., 

_.a-::s::?:;-: 
•·.~:Ji!'.._...,. (: 

-::_$·-=~ ... 
-·~·:-

increased population gro\'\1:h, the Proposed S~e of 
Advanced Water -;~~::;::;:;;II• Supply 0f existing Water Will OUt Treatment Plant WF21 

distance the demand. One inno
vative approach to providing 
future high-quality water is the 
Groundwater Replenishment 
System. 

The Groundwater Replenishment System 

Providing High-quality l\atcrfor 
200,000 Orange County Familie5 

Groundwater 
Basin Boundary 

The Ground,"'·ater Replenishment System will take highly treated wastewater now sent to the 
ocean and treat it through highly advanced microfiltration and reverse osmosis processes to 
standards that will surpass all drinking water requirements. Reverse Osmosis is the same 
process used by many bottled water companies. Some of the purified water will then be natu
rally percolated into Orange County's large underground water basin where it will actually 
improve the overall quality of our groundwater. The remainder of the water will be used for 
irrigation, industrial use, and for protecting the groundwater basin from sea,,vater intrusion. 

Reverse Osmosis (RO) is the process 
in which water is forced through 
a membrane to filler 
out co111a111ina111s. 
The RO membrane is 
like a microscopic 
strainer that allows 
only the water 
molecules (H,0) to 
pass through." 
Visua!i:e the water molecules as 
the si:e of tennis balls. then relatively 
speaking. metal and inorganic com
pounds screened out would be the si:e of 
softballs; organic compounds soccer balls; 
l'iruses the si:e of a tractor-trailer truck; 
bacteria the si:e of a large office building; and a 
proto:oa would be the relative si:e of a mountain. 

, .. _._. 
i.. ·. _:: 
·: ~ :. 

• 

• 
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Additional information on the Groundivater Replenishment Systen1 
Besides providing 100,000 acre-feet of new water, enough for 200,000 families, here is "·hat the 
Groundwater Replenishment System ,vill do: provide water for multiple uses including house
hold, landscaping, industrial and prevention of seawater intrusion; make the County less 
dependent on more expensive, less-reliable imported water; free up water which can be used 
by agriculture and the environment; produce "drought-proof" ,,vater, easing the hardships of 
the next drought; improve the overall quality of our groundwater by adding this purified ,,vater; 
provide increased wastewater storm treatment capability; decrease the amount of discharge 
into the ocean; provide water that is more energy efficient and environmentally friendly than 
current sources; and provide water at a cost lower than or comparable to imported water. This 
proposed solution to the growing need for more local water comes from over 8 years of study 
by the joint project sponsors -The Orange County Water District (OCWD) and the County 
Sanitation Districts of Orange County (CSDOC). The people who ,,vill be operating the Replen
ishment System, recently 
won the California Water 
and Environment 
Association's Santa Ana 
River Basin "1997 Plant of 
the Year Award" recogniz
ing their ability to run a 
safe, ,,vell-operated water 
production facility. Be
cause the ne,v System ,vill 
be built on the property of 

Water Quality - Total Dissolved Solids (Salts) 

the tvvo agencies and use the Santa Ana River right-of-way for moving the water from Fountain 
Valley to the Anaheim percolation basins, there will be minimal impact on the community. 
Health and safety ,,vill be primary concerns with the new System - the water, treated beyond 
drinking water standards, will constantly be monitored by the producers as well as outside 
health and regulatory agencies. The water will actually be purified tvvice, the last time by 
natural groundwater absorption, the same process that purifies rainwater. This System actually 
improves on existing, similar water Systems already operating successfully in cities in Virginia, 
Texas and California. 

Feedback on the Groundwater Replenishment System 
\Ve would like to hear from you concerning the Groundwater Replenishment 
System. If you have any ideas, thoughts or opinions on this new proposed 
System, please write the Orange County Water District (Attn: Tom Dawes) 
10500 Ellis Ave., P.O. Box 8300, Fountain Valley, CA 92728 or contact us 
through our Internet homepage: www.ocwd.com, or call 714- 378-3351. 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF SAN CLEMENTE 
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TRA~c;p()RTATION 
ANl'HANDLING 

• A maximum of 15 gallons or 125 pounds 
may be transported per vehicle, per -
trip (Department of Transportation 
regulation). 

• Materials should be in original con
tainers (except motor oil, fuels and 
antifreeze). 

• All containers must have lids, be 
sturdy, non-leaking, and protected 
from breakage. 

· Do not combine 1ypes of waste. 

• Do not mix oil-base paint with latex 
paint. 

• Dry out empty paint cans and discard 
in regular trash. 

• If you wish to have a container re
turned (i.e. oil containers and boxes/ 
crates used to transport materials), 
please notify the attendant in ad
vance. Some containers may not be 
returnable. 

WHY SKF~ YW CIU'I 

VISIT THE 
STOP a SWAPI 

A unique and FREE program 
that allows you to drop off 

household, yard, and car care 
products you no longer need 
and pick up others you can use. 

Currently available at the 
Anaheim and Irvine loco

;:· tions only. (Tuesday through 
Saturday, 9 a.m. to 1 p.m.) 

FOR .MORE INFORMATION ABOUT 
· THE HOUSEHOLD HAZARDOUS 

WASTE COLLECTION PROGRAM AND 
THE STOP & SWAP CALL: 

(114) 834-6752 

Or see, our webiste: www.oc.ca.gov/iwmd 

' > 'v:,,rl,,d paper. 

DISPOSAL OF 
HOUSEHOLD 

HAZARDOUS WASTE 
Household Hazardous Waste 

Collection Program 
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I DID YOU KNOW? 

• Most home, car, and yard care 
products can't be thrown in the 
trash? 

• Paint, used motor oil, and most 
cleaning products are considered 
to be "hazardous waste"? 

• If these products are put in the 
landfill they can contaminate our 
groundwater? 

SO WHAT CAN YOU DO? 

• 
• 
• 

EASY AS 1-2-31 
Pack unwanted home, yard, 
and car care products in your 
car. 

Drive to the Household Haz
ardous Waste Center closest 
to you . 

Sit in your car and fill out a 
simple form while an atten
dant removes the unwanted 
products. 

AND AWAY YOU 601 

LOCATIOt~ 

Tuesday through Saturday 
9 a.m. to 1 p.m. 

except for rainy days and major 

holidays: Independence, Thanksgiving, 
Christmas and New Years Days) 

• Automotive products 
(antifreeze, motor oil, fluids) 

• Batteries (home and car) 
• Cosmetics 
• Herbicides 
• Hobby supplies 
• Household cleaners 
• Fuels 
• Medicines 
• Paints (latex and oil) 
• Paint products 
• Personal care products 
• Pesticides 
• Polishes and waxes 

' 
• Pool and spa chemicals 
• Propane tanks from barbecues 
• Unused road flares 
• Wood preservatives 

WASl'E NOT ACcS' I ED 

Ammunition Asbestos 
Biological Business-generated 
Explosives Radioactive 

Compressed gas cylinders 

* See reverse for Stop & Swap info! 
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Honey, before 
you go shopping., 
please check the 
Stop & Swap for: 

v Latex Paint 
v' Bug Spray 
v' Chlorine 
v Cleaning products 

Thanks~ 

., .. '. ,,,..,,. _ _.,, •. ~ .. ,: . .- 1' .•,,· .•, ;., •. ! ,.! .... ';'! '., 

• 

County of Orange Stop and Swaps are funded by a Grant 
from the California Integrated Waste Management Board. 

rf!J Printed on recycled paper. 

Integrated "9e 
Management ~artment 

Before you shop ... 

Stop1! 
Drop! 

and 

Household Hazardous Waste Collection Progrr · 
.,, 
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The County of· Orange Integrated 
Waste Management Department· 
introduces a FREE program that 
will SAVE you time and money ... 

Stop & Swap 
What is Stop & Swap? 
A unique program that allows you 
to drop off household and car 
maintenance products you no 
longer need and pick up other 
products you can use in your home 
and yard.· 

How does it work? 
It's simple, just 

Stop 

Drop & 

Swapl 

Stop 
It's convenientl 
Just stop at one of three Regional 
Household Hazardous Waste Col
lection Centers, Tuesday through 
Saturday, 9 a.m. to 1 p.m. (except 
rainy days and major holidays). 

Drop 
It's quickl 
Drive through and drop off the 
household and car maintenance 
products you no longer need but 
can't throw in the trash.* While 
you wait in your car, an attendant 
removes the unwanted materials. 
These products will either be 
added to the Stop & Swap for 
someone else to use or be treated 
and disposed of in an environmen
tally friendly way. 

* This includes cleaning pr:oducts, old 
paint, used motor oil, pesticides, pool and 
hobby chemicals, and much more! Call our 
hotline: 714-834-6752 for more details. 

Swap 
It's easyl 
Park your car and visit the Stop & 
Swap area. Select products you 
can use at home, complete a 
simple form telling us what you 
are taking, and away you go! 

How much does it cost? 
It's FREEi Not only is it free, 

iY.m!:°u~t.uwtY.1§~.VI; .~~ney when 
you take these products home 

i~st;a5~&.~:~ri~i.n~~ •. ones! 
' ..... , .. ~ ., .. 

Fr·inl,:·1 ,:.•n ,_,(:·.1 i· 

. Where is the nearest Stop & 
Swap? 
Stop.& Swaps are found at the 
following Household Hazardous 
Waste Collection Centers: 

Although the San Juan Capistrano Center 
accepts household hazardous waste, it 
does not currently have a Stop & Swap. 

{!j Orange County Recyclesl 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF SAN JUAN CAPISTRANO 
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fflASH RECYCIABLE YARDIWASH 

RECYClABlE PIPER : I 

• Corrugated cardboartl 
• Junk Mall 
• Magazines 
• Phonebooks 
• Chfl)boartl 

ICereal/cracker boxes) 

• No Mixed Products 
• o.e. metal/paper 

comblnaUonl 

oo·s 
• NeWSPBPBf 
• COmputer Paper 
• an, White Paper 
• MIiied Paper 

DON'TS 
• Waxed MIDI canons 
• Waxed Paper 
• No COIied Malertals 

RECYClABlE METAL : I I 

• Empr, Aerosol cans 
• Metal coat Hanuen 
• Alumtnum Cans 
• nn cans 
• Food and Juice cans 

• No Mixed Products, 
O.e. metal/paper 
comblnallonl 

oo·s 
• lmPIJ Paint can.s 

(drJ paint Is O.IU 
• Metal Foti 
• lawn Fumllure 

DON'TS 
• AutomouvelPlumblnu 

Pans 

RECYClABlE GUSS : I : 

oo·s 
• Food/Beveraue Romes • House Windows 
• Glass Jars and Romes • llQUor. Soda JUiee eomes 

DON'TS 
• No Ceramtc/PVre11 • No Ught Bulbs 
• No Mirrors • No Safety Glass 
• Fluorescent Tubes 

• ; RECYCLABLE PLASTICS 
oo·s OON'TS 

4 PD: (soft drink homes. pholo • No PlasUc 
•'" flfml con1Blner Uds 

..., llllf'L (deleruenl conlalners, • No Mid 11811 
~ {\ plndc waler and mllll pro UCII 

\.-., contatnen. pans. T-shln £) o.e. plasllc/1118181 
baus> ~ CJ •blnauonl G PR: (sprinkler pipe) r~~~ 

~ 1.11'1: Clrash can Hnen. shrink -:. t~C 
'-4., wrap, grocer, bags) 'V Q 
~ PP: (Jogan conlatnen. lug- ~ ~ 
.... ., 18118. drinking straws) 

~ Pl, (PlnUc plates. cups, en 
.'.,. canons. food 1111,sl 

ft fnlr: (Tupperware and 
'-

7J mixed PlnUc conlatnenl 

m f'le8l8 remove IIQUlds, Hds and food l'8SldU8 from all 
rec,clables before P18Ch111 lhem In Iha ·-, ....... COHIBIH8t. 

I YARD WASTE 
BO'S 

• Grass Cltpplngs • Garden Trimmings 
• Green Planas • Weeds 
• Orv Leaves • Wood Scraps 
• Wood Chips 

DON'TS 
• Anlmal Waste • Meal/fish/Bones 
• Palm Branches • Dairy ProduclS 
• Diseased Planas • SOd/Dln 

BLACK CONTAINER 11 _____ BROWN / RI UF. CONTAINER 

• 
n Is Illegal lo dlspgse or Household Hazardous Waste CHHWl 
lhrouuh Ille au1oma1ed resldendal program. HHW musl be 
disposed or al a cerllfled collecUon center. The nearesr 
conecuon center Is localed al Ille Prtma Deshecha Landflll 
csee map below). Household Hazanlous Wasle Includes bul 
Is 001 llmhed lo: 

·• Used Molor OIi 
• Solvents 
• Banartes 
• Cieanlnu Products 
• WOod Preservallva 

Call Iha omce or 
Iha Drmue CU1111V 
lntegraled Waste 
Manauemanl 
Departmanl or 
SOLIG Dlsposal 
ror Ille conecuon 
centen' boon or 
operallon. A 

• Old Paint 
• PesUcldes 
• Pool Chemicals 
• Prinler ClrtrldUBS 
• unused Road nares 

maximum Of 15 Mnrnnrrn ""/' 

gallons or 125 -------------
lbs. or hazanlous malerlals mav he brought 10 lhe 
collecdon center per vehlcle, per vlsh. You musl have a 
valld Drtven Ucense Number. 

', CHRISTMAS TREE RECYCUNG I I 

Free curbside collecdon or rour Chrtsbnas i .. 
trees wlll lake place on ,our normal . , 
collecllon dav, Ille two weeu IOllowtnu ~oilli.--.

New Yean. Your lre8S need 10 be 
unnoclled, free or anv ornaments. ~-...:-~,,, 
nalls or slands 10 be recveled. The 
trees should lhen be placed al Ille 
curb Where me, will be rec,e1e11. 

GREEN CONTAINER I: --------- -·--·- . 
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. UOUT THE AUTOMfflD SYSRM 

The reason for this new automated conecuon program 
is to meet the requirements of the Calilornla 
Integrated waste Management Act of 1989, bener 
known as AB 939. One of the main obJecttves of AB 
939 ls to get Californians to manage their solid waste 
stream and reduce producuon of solid waste on an 
individual basis n.e. source reduction,. This law 
requires that each citY dtven 500/o of their waste 
stream away from the landfill bJ the year 2000. 

Subscribers mav select a set of three spectaHv 
designed automated containers with an anached lld 
and wheels. A black container wlD be for regular 
trash, a brown or blue container for recvciable 
material and a green container for vard waste. You 
mav choose a set of 35 or &7-9811on containers. 

Approximately 10 percent of the residendal wnte 
stream Is recvclable material. A 1111 of the materials 
that can be recyeled are provided on the bacll or lhlS 
fiver. from ume to time as markets are developed new 
recvclable mav be added. n vou are unsure as to 
whether or not an ilem is recyclable. please can a 
customer service representative to assist you . 

TIPS FOR C~llECTIDN DAY 

The automated solid waste and· recycling collecnon 
program Is an efficient means of collecUng refuse, 
yard waste and recyclables, and offers long-term 
price stabllltv 10 the consumer. The program requires 
the use of automated conecuon vehleles equipped 
with a roboUc ann. The drtver will use the roboUc ann 
10 pick-up and dump the contents or the container Into 
the truck. Because of this, II Is lmponant that all 
materials are placed Inside of, not around or on top of 
the automated containers. 

HOW THE AUTOMATED SYSTEM WORKS 
In order 10 Improve efficiency, stabilize prices and 
ensure regular collection of the automated 
containers, SOIAG DiSPOsal recommends that you 
remember lhe following on collecdon day: 
1. The contalnen should b8 Pl8C8d al curbslda no laler lhan 

6:30 am on collecllon daJ. 
2. The conbllllen musl be Pl8C8d lhle-llV-11118 

8PllfltllhllltelJ 1' fOOI IIPfll and at 18811 3 • from an, 
obsb11Cdon. O.e. fire hldranll. lr88SI 

3. The conlatners should be placed wllh lhe hamll88 & 

wheelS laclmt towards 18111' home. 
4. conllllnerl should be rentOl8d rrom curbside Wllhln 12 

hours Blier senlce. 
5. nems p1ace11 outlhle of lhe conta1nen wm no1 b8 eo1111cted. 

: BUlKY mMs 

SCHEDULE A BUUCY-ITTM PICK-UP . 
Each resldentlal customer 11 enUUed 10 two ,2, bulkv
nem pick-ups free-of-charge per calendar vear from 
SOlAG Disposal. Please can a customer service 
representative 10 arrange for a Piek-up of the bulkV
nems on your regular trash collecdon day.: Addfflonal 
bulkJ-llem pick-up may be arranged for a nominal 
charge per collecuon. 

WHAT AR( BUlKY-ttlMS? 

Rems that cannot rn In vour "black," "brown/ blue," or 
"green" automated containers, such as a chair or a 
couch, are considered ''bulkJ-llems." The bulky-Hem 
Is an oblect lhal can be handled by a two-person 
crew, and mav Include washers, dryers. refrigerators 
or other large materials. 

NON-PRDffl ORGANIZATIONS 

Before you put out large Hems 10 be landfilled. 
consider donating these Hems 10 a non-profit 
organization. If you would like more Information 
about bulkv-llem ~lckups or the phone number or a 
non-prom organization willing 10 plck'."UP vour 
reusable Hems, please contact a customer service 
representative al (114) 240-0446. 

I 

' i \~, 
~-· 

. , '"TI11"'1r~~~,~.,,.,.,.,.~T':'7:" .. ! JJ 1111 r. · r t ~1, · : : ;, : ~ 11 , •.• m ¥1.t, '!!'it,• r: & r 
I 
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BASORA RECICIABLE 

PAPll RECIClABLE ' I 

SI: 
• canon corrugado • P8pel P8riodlco 
• PUbllctdBd • PBP81 de COIIIPUIBdora 
• RevlSIBS • PIPel blanco 
• Dlreclortos letelonlcos • Pape! mezc1Bdo 
• canon para envases 

cca1as de ua11e1astcerea1es1 

• Produclos mtKtos 
Cme1a1 y papet 
comblnadosl 

NO: 
• Envases encerados de leche 
• PIIPel encerado 
• Maler1ates de recl}lnlmlenlo 

' Mnll RlCIClABll i I 

• Aerososoles vacios 
• Ganchos de Blambre 

para rope 
• Lalas de alumlnlo 
• Hota lala 

SI: 
• lalas de BllmenloS/luuos 
• Lalas vacias de Plnlura 

cse acep1an con Plnlura secal 
• Papet de eslaiio 

NO: 
• Produc1os mlKtos • Refacclones au1omotrtces/ 

cme1a1 v papet comblnadosl de plomeria 

' . VIDRIO RECIClABLE , [ 

SI: 
• B01e11as de allmenloslbebhlas • ventanas de la casa 
• Jarros Y lrascos de Vidrio • Boteflas de Hcor. soda , tuuo 

NO: 
• Ceram1catpyre11 • Focos 
• Espe1os • Vidrio de segurfdad 
• Tubos 11uorescen1es 

• • 
i PlASTICOS RECIClABlES 

SI: NO: ·- I 1 , ,-. 

11 • 

fi:\. ffl, Cbolellas de sodas. • TIIPlderas de Es nml deshacarse de oesechos Pellurosos en el Houar fflPHI 
\CJ:;/ P81lcula 101ogra11ca, reclP18nles de p1esnco POr media def programa resldenclal automanzado. los1DPH deben 

@ 
ID'L ccontenedom para • Produclos mlKtos deposnarse en un centro de recofecclon centncado. E! centro de 
detervente. comenedores de cmetal v PIAsnco, recolecclon se encuentra en Prima oesecha Landflll cvease maps 
Pl8SIICO para 1111uav leche, (~) ~uetes de plntlCO ms Bdetamel. Los Desechos Petlgrosos en el Hega~ lncluven. 
charolas. bolsas para camlse~I f Matat9' ,ara aunque sin 11mnarse: 

fi)\ m, ctaberta para IISllfflOlltS) ;, '"~J8S'Pl8Rl8S 'CX/ ( I <,\, // • Acatte usado de au1ornov11 

@ 111ft, Cbolsas para botes de \' ·)i) .. ·.> • SOllenlas 

• Plnlura vfeta 
• PesUcldas 

basura, celofan, bolS8s de "li \ \ • Baterias 
abarrotBS) 1 '· / . > . • Productos quimlcos para alberca 

IJ:;\ PP, Cl'8Clllltmtes para JOIJlll1. 'CC/ maleles, POPOtes) 

·,:'> ,, \ • Pnnluctos de HmPhtla 
\::, • Prase1nntas para madera 

• Canuchos de lmpmoras 
• tuces de banuala 11n1usar 

/J,;J\ PS, Cplatos. 1azas. conte118dom \l:J para huevos I bamlelas para 
eomhla de plAsllcol 

II>.. IID1 ccome118dores de Pl8SIICO 
~ mllltOS I TIIPP8l'Wlre®I 

l!IlIIl Por favor remueva llquldos, tapaderas y reslduos 
allmenllclos de todos las pnn1uc1os para reclclar antes de 
dePOSllar1os en el contenedor ''altlamr. 

i DESECHOS OE PATIO: 

• Pasto conado 
• Ptantas verdes 
• Rotas secas 
• Hotuetas de madera 

• Dasechos animates 
• R81D8S de P8hnas 
• Plantas enf ermas 

mSECHOS on PIITIO 

SI: 
• Reconas del lardln 
• Yerbas 
• Sobrantes de madera 

NO: 
• carnetpescado/huasos 
• Productos lacteos 
• zacate/Uem 

Los reshlenles de San Juan CBptsl,ano 
deben our 81 comenedor automallZado 
Verde. 

Los resldentes de la Cludad de Dana Point 
pueden nar sus proptos contenedores 
Chasla 35 uatonesl. bofsas o pueden atar 
los desechos de tardin. 

uame a la oflclna dBi 
Depanamento de 
Desechos lntaurados 
dBi Condado de Dra1111e 
0 SOUG para IOI 

horartos de operaclon 
de los centros de 
recolecclon. se pueden 
dePOsHar en el centro 
de recolecclon un 

II H,,,,.,t,,,,,,,I, l'''f'"''"'" 

" . 
E 

I 

miXlmo de 15 galonas o 125 llbras de ma1erta1as pellgrosos por 
VehiCUIO J POr VISHB. Usted debe Ser resldenle dBi COndado de 
Orange y tener llcencla de maneto o 1ar1e1a de ldenllflcacl(m 
vatldas para uur las lnstalaclones. 

, n1e1clAJE
1

DE aneolis DE NAVIDAD 11 

La recoleccl6n en la banquets de artJolas de navfdad 
se nmrt a cabo en et dia usual de recolecclon. ,' 
durante las dos semanas despun del aiio . A ....... 

nmo. Para poder ser reclc1Bdos los artJoles L.~' " 
no deb1ln tener nteve artlflclal, asferas, £ . · . , 
Clam • -· .. """'" ......... t.~ : .. ::~\ banqueta de donde senn recoUldos para · 
ser reclclados. · · · 

.·. I .. 
-nuTrurnnn urnnn ., ,,. ..................... ,,._ ........ --.... ,. ,.._ .. ,.. ,.. ...... ~ ............... ff 
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ICIRCA on IISTEMA IUTOMITIZADO 
La razon de es1e nuevo prourama de recoleccton 
aulomallzada es el cumpllmlenlo del ACla de Maneto 
lnteurado de los Desechos de 1989, mas conoclda como AB 
939. Uno de los prlnctpales obletlvos del AB 939 es lourar 
que los cainorntanos maneten los desechos solldos v 
reduzcan la ueneraclon de desechos solhlos lmllvtdual (par 
eiempto. reducclon del oriuen,. Esta ler n,qulere que las 
cludades canallzen 50% de sus desechos a otros luuares 
que no sean los basureros para el aiio 2000. 

Los subscrlptores en las Cludades de Dana Point, San 
Clemente v San Juan CBplstrano pueden setecclonar un 
iueuo de Ires contenedores especlalmente dllenados con 
1apas : , ruedas. El contenedor neuro sere para los 
desechos comunes , el care o arnl sere para matertares 
reclclables. Los resldentes de san Juan Capistrano pueden 
obrener un verde adlclonat para desechos dBi tardfn. Usted 
puede escoJer et Jueuo de 35 o BJ ualDnes. 

Aproldmadamente JOO/o del flulO de desechos reslde11cta1es 
conslste de matertales rectclables. una llsta de IDs matertates 
que pueden ser rectctlldos aparece 81 reverso de este 
volante. De vez en cuamlO , nuevos malerlales reclclabfes se 
pueden aiiadir. SI no esta sevuro SI on articulo es o no es 
rectctable, name a on representante para ser aulillado. 

IDUS PARA El DIA /DE RECOLECCION 

o ststema de desechos sotldos , de reclcladoS es el modo 
metor de recolectar basura , mate11a1es reclclables , orrece. 
8Sl8bllld8d en el precto, a larDO ptazo para el consumhlor. 

Es tmponante para los restdentes de la ctudad de Dana 
Potnt que rectben servtclo del vehfcuto de recoteccton de 
desechos del lardfn que oPerB manualmente asegurarse 
QUe IDs desechos de tardfn nten en bolsas o esten atados 
apropladamente. 

El programa requtere et uso de vehicutos automatlzados 
de recoleccton equtpados con un brazo robodzado. El 
com1ue1or usara et brazo robollzado para recouer J vacter 
el contenldo del contenedor en et camion. Debldo a esto, es 
lmpartante QUe todos IDs materlales se 11eposnen dentro 
del contenedor automatlzado v no ruera o enclma del ndsmo. 

COMO fUNIONA El SlfflMA AUTOMl11ZAIIO 
Para metorar la eflclencla. establllzar los preclos v 
aseuurar la recolecclon habitual de los contenedores 
automadzados, SOUG Disposal recomtenda qua recuenle ID 
stuutente el dia de recotecclon: 
1. los contenedo1111 deb8n de cotocane an la orlRa de la banquala 

an1n de l8S &,30 a.m. 81 dta d8 racolaCCIOn. 
2. los cont811811orn deben de COIOCma un lado a 0111>, con un 1118 de 

separaCIOn I a 11181 de obsbacclOn, IPOr etallllllO, hldmtn, A11nllesl. 
3. los contenedores 1181nm de colOcane con las asas I ruedn 

IIPIIRlando a SU casa. 
4. los contenedonts d8ben d8 remo1B1sa de la b8nQu8la 8l1lr9 

12 horn desllDiS d8I senldo. 
-5. los artlculos cotocados a laara de IOI contBlredores no serin 

rac09ldos. 

ARTICULOS VOLUMINOSOS 

PROGRAME lA RECOIICCION DE AR11CUlOS VOlUMINOSOS 
Cada cllente resldenclal Ilene derecho a dos ,2, 
recolecclones de artfculos votumlnosos sin costo al afto 
por pane de SOlAG Dlsposal. Por ravor name a un 
representanta para hacer arreulos de anlculos 
volumlnosos en el dia usual de recoleccltin de hasura. Se 
p•n h8C8r arreulos para recouer artfcutos ~qlumlnosos 
con on pago nominal por calla recolecclon. 

cOUE SON A~CULOS VOLUMINOSOS? 

Los anlculos que no caben en sus contenedores 
automauzados negro masura>. cale/azul Creclclabtes, o 
verde Qardln> tal como una stna o un couch, se conslderan 
"arttculDs votumlnosos". El arttculo volumlnoso es un 
obteto que no puede ser manetado con un equlpo de dos 
personas, pudlendo ser 1avadoras, secadoras, 
rarrtgeradores o cualquler otro obleto urande. 

ORGANIZACIONES NO LUCRATIVAS 

Antes de qua usted saque los artfculos volumlnoso para 
ser desechados, consider& donarlos a una oruanlzacltin no 
tucrauva. SI desea mas 1n1om1acton sohre la recolecclon 
de arttculos volumlnosos o et numero teleltinlco de aluuna 
orvanlzacttin no lucradva que este dlspuesra a recouer 
articulos usados, comuniquese con un 1> 

•-mante ?§; ' ( :r 

++• W f +,ft i e: • + o; i Wt N.? t IV t +.ff W 
I 

. W' 
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IMPORTANT NOTICE 
NO DELAY IN TRASH COLLECTION THIS JULY 4TH 

This year the Fourth of July falls on a Sunday. Currently the County-landfills operate Monday through Saturday so you 
will not experience delay in trash service. On your normal collection day, please place your trash/recyclables out at the 
curb for collection. · 

PROPER DISPOSAL OF THE AMERICAN FLAG 
As we celebrate America's Independence this Fourth of July we may notice that the flags we display have 
become tom or tattered beyond repair. This past year the editors of Recycling News received a letter from 
a World War II Veteran regarding proper disposal of an American Flag . 

._,._ ... The Orange County Veterans will forward the flags to the American Legion Post where they will be 
Disposed of in conformance with tradition and local laws. Please mail your old American Flags to: 

• 
ORANGE COUNTY VETERANS 
SERVICE CENTER OFFICE 
1300 South Grand Avenue, building B 
Santa Ana, CA 92705 

TIPS TO REMEMBER WHEN YOU'RE AT THE BEACH OR PARK 

Did you know that our oceans provide most of the planet's oxygen, moisture and weather 
patterns? Every year, the Center of Marine Conservation sponsors a nationwide 3-hour beach · 
clean-up, which has proven to be extremely effective. In 1987, in Texas alone, volunteers 
collected: 31,773 plastic bags; 30,295 plastic bottles; 15,631 six pack rings; 28,450 plastic lids; 
and 1,914 disposable diapers. And around the nation, the volunteer clean-up crew collected close 
to 2 million pounds of debris in just 3 hours. So next time you go to the beach or the park, 
remember to bring a trash bag and before you leave try to spend a few minutes picking up any 
liner you find. If you are interested in beach clean-up activities, please contact the Center for 
Marine Conservation at (202) 429-5609 or the Surfrider Foundation at (800) 743-7873. -

IMPORTANT Y2K INFORMATION 

----··;,--
/ 

By December 31. 2000 your city will need to be in compliance with the regulations set forth by state law AB 939. As you 
are already aware. AB 939 is the state-mandated requirement for each City throughout California to divert 50% of their 
waste stream away from the landfill by the Year 2000. Over the past several years the Editors of Recycling News have been 
discussing the 50% goal and the importance ofreducing your waste, recycling and buying recycled products. Over the next 
year. your city will evaluating the programs currently in place and will review new ideas to promote the goals or the state 
law. Keep up the good work!!!! 

Holiday 
Collection . 
Schedule 

We will not pick~up on these holidays: 
- !\ew Years Day - Memorial Da~· - Independence Day - Labor Day - Thanksgi\'ing Day - Christmas Day 

However, trash collection will resume one da~· later. 
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Unwanted Computer Parts - Help Your Community Recycle 
Some locations that may take old computers (via the internet) 
CALMAX - http://www.ciwmb.ca.gov/calmax 
Detwiler Foundation - http:/www.detwiler.org 
Goodwill Industries of Orange County -
http:/ocgoodwill.org/computer_donations.html 

• 

• 

Recently there has been a lot of talk about the year 2000 
(Y2K) and the potential of imbedded computer chips 
disabling thousands of appliances, electronic products, etc. 
While the editors of Recycling News can neither confirm 
nor deny these repons. we would like to request our 
customers· help to try and locate alternatives to disposing of 
these items in the landfill. If you or someone you know can 
direct us to a non-profit organization willing to accept these 
items or a remanufacturer that would be interested in 
securing this material. please contact our office in writing. 

More Trash Friendly Websites • 
Solag Disposal. Inc. - www.solag.com 
County of Orange - www.oc.ca.gov./iwmd/ 
Laguna Hills - www.ci.laguna-hills.ca.us 

0016121



October 1, 1999 Volume VII, No. 4 

KEEP RECYCLING WORKING - AMERICA RECYCLES 
c'YCLf$. 

On November 13, California cities will have the opportunity to participate in the second annual America ,s <> 
Recycles Day - a national campaign designed specifically to reinforce public support of recycling. Your j~ '?.,t. 

City, the County of Orange and SOLAG Disposal would like to "Keep Recycling Working." You can ~ a, 

help by remembering to reduce, reuse, recycle and compost your waste, but most importantly ... purchase ~ $ 
products that contain recycled materials. By working together we can preserve our planet, promote a ,,-. ,,.,. 
healthier environment and secure the future of recycling. 

0
1'f=M»f.~ 

SPECIAL GIVEAWAY 

To celebrate America Recycles Day, on Saturday, November 13 from 8:00 a.m. to 12:00 p.m. Tierra Verde Industries, 
a green waste recycling facility located in San Juan Capistrano, has offered to donate compost for use 

in your yard. Bring a shovel and a large container/bag to Federal Doc Loading, located on Alicia 
Parkway between Avila and Aliso Creek Road in the City of Laguna Niguel to collect the free 
compost material. ... --... ·:r:.·, .:,;;:;:_:·: .. · ... , 

_ .. ··· &~~{t?-~;J{~:;~1f¢!:.. ""··\·;i·~~:~~.- -;·~ ... 
FIND A NEW USE FOR ANOJtn:·····.: .. · ~-- ,"~Eit~?/;, .. · 

; . .;,};t . . . -~ ~j ~f"\tfu .. " 
Have an old bike that needs fixing or ac~_ .. :,.... • · .. ;n~~out some other large item that needs some 

.. , ... ·.-·-~t,. ",II,· .... ..:.J~-·.. • 
minor repairs? Before you throw thatitem)l~:. :·~i.;;..:. t(,.,; ~~who could put 1t to good use? There are 

• 
many organization such as Goodwill In~ustri~;':~mr,eu.;; ·-C ••• P!firJ,t,Orange County (CHOC) and the Salvation 
Army that make it their business to bring new Hrl ~2Qlde~~~bfe-'itbfus; In the spirit of goodwill 
and less waste, SOLAG Disposal, Inc. together,:·~ti{yS~};~y .~~fourage you to contact these e::=.=~.-t~ 
organizations before you throw a reusable _item ~tbc:~:F.or~•ephone numbers to these or other 
non-profit organizations, please look in theyello~:·~c;(µn#f.~~f!;~hops." or you may contact 
Solag Disposal for more information. Also,reinember11iat youfco11tpt;ution may be tax deductible. ~c,g::::J 

ENVIRONMENTAL AWAid>$.~~;:;:~~~!~,t;fiti!fi'.zs/ :··· . 
·•.. ·•,vt~t; ;.r .j:._'.\' t::: ·~\ }, ';;{!fj}r'.~;i.:,~a. "'. 

The Cities of Dana Point, Laguna Niguel, San Clemerite;',San:Jtf~p. Capistrano and the County of Orange would like to 
recognize the following businesses for their outstandinf efforts

0

to reduce waste and recycle in their community: 
.. • • • • • ~ Doubletree Guest Suites, Dana Point • Flex Foot, Inc. • Trade Winds Motel 

Unichem Industries, Inc. • Tall Mouse Arts & Crafts, Inc. • Auto Care 
Launderland • Mission Yamaha, Inc.• Saturn of San Juan Capistrano 

Each of these businesses are being recognized by their respective cities for their dedication to help keep 
lli!!ll!l!!'!!IIII.,, our environment clean and their commitment to recycling and source reduction. 

,I .. ~ • • ..... 

TRASH FRIENDLY WEBSITES 
Solag Disposal - \\'Ww.solag.com 
\,·,,w.choose2reuse.org - This website will give you 
\'aluahle information and on-line resources to help 
in your efforts to re-use everyday items. 

Dana Point - www.ci.dana-point.ca.us 
Laguna Niguel - www.ci.laguna-niguel.ca.us 
San Juan Capistrano - www.sanjuancapistrano.org 
San Clemente - www.cty.org/san-clemente/ 
County of Orange - www.oc.ca.gov/iwmd/ 

S;11Jys.·w;tll1,\1 ~ 
San Juan ::i 

( ·;1p1 ,1r;1no 

Corky Coyoll: 
Laguna Niguel 

Dana Dolphin-~ 
Dana Point ~ 

Selena Sea~ 
San Clemente f, 

ti.: ~\ 

IL 

-., 

SOLAG-~ l 
DISPOSAL ~e 

Quad Cities 'if~ 
Recycling Program ~ 
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. <"t?J;:~:ri~)}e: 

IS YOUR TRASH WEJGHIWG YOU t>O\'IW"! 
Items that are too large to fit in your container are considered bulky-items. As a customer 
of SOLAG Disposal you are entitled to two bulky-item pick-ups per calendar year, at no 
extra charge. Almost anything that can be managed by a two-person crew will be picked up 
as a bulky-item. This includes old furniture, appliances, carpet, mattresses, water heaters, 
etc. Loose items need to be bagged or bundled, and no liquids or drums of any kind will be 
accepted. Before you put out large items to be landfilled, consider donating these items to 
a non-profit organization. If you would like more information about bulky-item pick-ups or 

• 

• 

non-profit organizations willing to pick-up your reusable items, please contact one of the • 
customer service representatives at (949) 240-0446, Ext. I. 
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RECYCLING YOUR CHRIST!YIAS TREE IS AS EASY AS 1-2-3 .... 
Can you believe that the Holiday Season is already behind us? Well it's time again to recycle your Christmas Trees. Depending 
on where you live, collection of your trees will take place on your normal collection day during a two week period shortly after 
Christmas or after the New Year. Just follow these three simple steps: 

FIRST, please review the front of your bill for the dates of the curbside collection of your Christmas trees. 

SECOND, Remove all decorations, tinsel and stands (wood or metal) from the tree before collection. If your tree is over 8-feet 
in height, please cut the tree in half. 

THIRD, Place your tree at the curb next to your container on collection day. On trash day a separate collection vehicle will pick 
up your Christmas tree. · 

'.\' OTE: Flocked trees or trees with nails, stands or ornaments cannot be recycled, but will be picked up and disposed of at the 
landfill. Please do your part to help recycle your trees. · 

ITS NE'VER TOO LATE TO RECYCLE OLD CHRISTl\L.\S CARDS 
the past 20 years St. Jude's Ranch for Children has recycled holiday, birthday, get well and all other occasion cards. St. 
s Ranch is a non-profit home for abused and homeless children located in Boulder City, Nevada. People from across the 
ed States and around the world send used cards to the Ranch. In 1992 nearly one and a half million cards were collected. If 

you would like to recycle your Christmas cards, please send them to: 

St. Jude's Ranch for Children 
P.O. Box 60100 
Boulder City, .'.\V 89006 Iii.ii 

.fl!el 

If sending by United Parcel Service, 
send to: 
SL Jude's Ranch for Children 
100 St. Jude Street 
Boulder City, NV 89005 

TR.\SH FRIE~DLY \VEBSITES ~'.:; 
Each quarter the editor of Recycling News will be reviewing website ana:~taddresses on the Internet that may be of interest 
to our readers. The sites examine: ways to reduce waste, avenues to reuse unwanted materials (such as do~ to non-profit 
organizations), types of recyclable material and directions to backyard composting. "!"~: -~~ 

·~~,, 
..... ~:::1..: 

http://www.epa.gov This website is an excellent source for businesses and individuals that have questio~t waste preven-
tion, water & air quality information & regulations. ~. - ~~ I =i~ ... 

,~H~ L:e.1~:__ 
http://www.masterc?mposter.c_om W'."11t to know the secret to a successful home com-~._, )ystem? Check out this ~itf.W.; 
complete & easy do-it-yourself mstrucnons. ·~.: • ·~:-::;· 

- ~~~-- ~ --·-- ·-
://www.recycle.net This location is a worldwide trading site for information related to secondary or recyclable" 

odities, by-products, used materials and surplus items. ~ 

· · There will be no collection on the following holidays: 

New Years Day 

Thanksgiving Day 

Independence Day 

Christmas Day 

Memorial Day 

Labor Day .. Trash collection will be delayed one day after the holiday . 

SOLAG 11:A" 
DISPOSAL. 

____ ;;;r:-
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Many products are collected 
through community recycling 

programs. These materials are cleaned 
and processed to produce new products. 

By purchasing recycled products you can help 
"Close The Loop" 

Why buy recycled products: 
1. Buying Recycled reduces waste and pollution. 
2. Buying Recycled conserves resources. 
3. Buying Recycled conserves energy. 

· Some myths about recycled products: 
1. Recycled products are hard to find. 
2. Recycled products cost more. 
3. Recycled products are inferior in quality. 

"Look for these symbols when 
purchasing everyday products." 

~~~ 
CA~ Recyclallle Conlalna Recycled 

Vat• Material ,__._....., __ 

• 

• 
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IS YOUR TRASH WEIGHING YOU DOWN? 
Items that are too large to fit in your container are considered bulky-items. As a customer ofSOLAG Disposal you are entitled to two bulky-item 
pick-ups per calendar year, at no extra charge. Almost anything that can be managed by a two-person crew will be picked up as a bulky-item. This 
includes old furniture, appliances, carpet, mattresses, water heaters, etc. Loose items need to be bagged or bundled. and no liquids or drums of any 
kind will be accepted. Before you put out large items to be landfilled, consider donating these items to a non-profit organization. If you would like 
more infonnation about bulky-item pickups or non-profit organizations willing to pick-up your reusable items, please contact one of the customer 
service representatives at.(949) 240-0446, Ext. l. 

HOUSEHOLD HAZARDOUS WASTE (Roundup Available Year-round) 
To make proper disposal of "household hazardous material" convenient, the County of Orange operates four household hazardous waste (HHW) 
collection centers throughout the County. The closest facilities are located in San Juan Capistrano and in the City of Irvine. Each facility will accept 
your hazardous waste at no charge. upon proof of Orange County residency. Some common household hazardous materials are: 

- Road Flares - Batteries - Antifreeze - Oil 
- Toilet Bowl Cleaners - Weed Killers - Medicines - Bleach 
- Wood _Preservatives - Fenilizers - Pool Chemicals . - Paint 

For proper disposal of these materials, we recommend that all items are in their original containers, are clearly marked as to their content, or are 
markea as "unknown material". A maximum of 15 gallons or 125 lbs. of hazardous materials may be brought to the collection center per vehicle, per 
visit. 

Household Hazardous Waste Collection Facility in San Juan Capistrano is located at the Prima Deshecha landfill off of Onega Highway at the 
f La Pata Avenue. Or the Irvine facility-is located at 6411 Oak Canyon between the 5 and 405 off the Sand Canyon exit. Hours of operation are 

day .through Saturday, 9:00 a.m. - 1 :00 p.m. They are closed Sundays, Mondays, major holidays and rainy days. For more information on the 
Stop, Drop & Swap Program at the Irvine Facility (which allows residents to selectjj:g_products that can be used at home) call (714) 834-6752 or 
visit their website at: www.oc.ca.gov/iwmd/ 

MORE DlSPOSAL TIPS::-Save a trip to the HHW Facility by using the hazardous materials completely. And remember products such as paint, stain 
or weed killers may be useful to friends or neighbors. For additional information please call the County of Orange trash and recycling hotline@· 
(714) 834-6752. · 

Prima Deshecha 
Landfill 

Ranc:tlO Map not ID scale ~ 

YiejoRd. ~ 

2·1/2 miles ... 
Prima Deshecha 

Landfln 

TRASH FRIENDLY WEBSITES 
http://www.obviously.com/recycle/ .. 

6411 
Oak Canyon 

6411 
OakCanyon 

OakCanyon 

- . . . 

The Internet Con~umer_Recycling Guide shows ways to stop unwanted mail and other reuse and recycling tips. 

http://www.ergroup.com . 
The Environmental Recycling Group helps to promote the use of environmentally friendly products and the use of 
recycled building materials. They have an extensive data base of recycled building materials for homeowners and contractors. 

Along with the many website offerings we bring you each quarter, your local cities also have sites that are both informative and interesting. And this · 
quaner, SO LAG Disposal is excited to introduce their new website at solag.com. If you have any suggestions to help make our webpage more 
infonnarive, please contact our office with your ideas. 

Niguel www.ci.laguna-niguel.ca.us 
Clemente www.cty.org/san-clemente/ 

cony Coy~ 'I-, 
Laguna Niguel e~ 

Dana Point www.ci.dana-point.ca.us 
San Juan Capistrano www.sanjuancapistrano.org 

Dana D0lphin-
Oana Poin1 ~ 

Selina~! San Clemenic 

l~ :'\\ , .. 
.,,..., 

SOLAG ~e 
DISPOSAL ~,A 
Quad Cities 'ii~ 

Recycling Pro~ 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF SANTA ANA 
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\11 Phase Environmental . 
1367 Santiago 

AutoZorie. 

1101 S. Bristol 

Fuestone 
(Accepu oiljiltm too!)' 

0·Aceptam Filtros!) · · . 
Chung t6i cung ll1u lll!i d6 19(: dau ciil) 

3733 S. Bristol 
(714) 549-4015 

*Note: It is advisable to call bafora taking olf·to any- of 111a State: Certified Used Oft ;·:~ 
Collection Centers llstad. Centers WIii pay yoliof.04 ra.r:• quarf jou rec:,cli.'~ It JOU'.:;. : : 
have additional questions about used motor oil racyc:linad1laisa. contact the Cellf1lmiil .. ·: 
Environmental Hotline at 1 ·800-CLUIUP or wirw.1800CLEUUP,ir1;·· You can take ~·~ '. 
other hazardous household wastes, such as palnt,'pastlclcin;c:leineis/ioivints/atc.ito :,: 
a nearby county of Orange Collactlon Canter: 107'f. N. Blue Guni ~t.Aiiihalm or 6411:. :: 
Oak Canyon, Irvine. Plaasa call (714) 834-6752.flir more lnforinatlon:>.:··: ',>:,-,_->·.:~~>-'·: 

'Por favor llama por te1'1ono atc~ntro ant~s da
0 vl;~~{~~i~~~;,~-~.~~~~{~) 

por cada cuarto da acaita qua Ud raclcla. SI tlana otru praguntas aceri:a dal reclctaja -•:: 
de aceite usado de motor, por favor llama al Clllfornli. Envlronniantar Hcitllna al tal6fono. i 
1-100-CWNUP o m.1800CI.EA1DP.o'I, Ud •. puada llavar matedales dcim6sticos; ,, : 
peligrosos como ser pintura, pesticides, llmpladoras solYilntes: etc., a uno iii Ioli cantros:::. . 

• 

leccion dal Condado de Orange: 1071 N. Blua Gum Streat, Anaheim cir 6411 Oak : : 

'.Ghichu:~::::
0~:,2:1:·::::][iliZIIZ;:2~:~s 

lhu~n trong danh sadl. Trung tarn se tr.i $.04 c:ho rii& quart~ tiiii Id NA!, c6111Ani Ne m6c rm ri: vitG- "; 
lhu h6i dill cu, xin lien ~ Ellilng DAy Nang Mcii T~ Caliiomia .. ~ ·1-aoo-CLEAIUP hay dirl · .. · 
m~ng llldl www. 1 IOOCLEAIUP.or9. Quy vj c:6 lhti elem d6 phhiai pm dlplg nguy ~ nhlt Sdll, ihu& . 
lni sAu bQ. ch1t I~ lau chili, dung mOi. vAn vAn. den Trung TAm Thu Hli gan nha trong Cl$ Canr 1071 M..· ··::. 
Blue Gum Slreet. Anaheim hay 6411 Oak Canyon, 1rvina. Xii goi ~ (714) 834-6752 d& bit !hem chi tia. . 

• ·Cf·.- . ~·.': ·~ • ,., ... • : • 
. . ·· 

...... ;-... 

.,. .. .,. ... 

• _.•,:1· 

.. .- . . ~ .. .. 
· .... . 
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I ·. 
' - .:~:· '. 

iEs 

por cada. cua~o dJ ace1t~>_~~!P?(~~~ _ <_·f:,:-<':t1~u ba~~ chap ~hw~n se tra $.04 cho 11]~'::i)~ 
usted rec1cle s1 as, Ip_ <;f_es~-~~-~/~~-?~};.;,:- .. : __ _.//(<. >- qLJart dau thu hoi. · <i};~ 

RECICLE 
AcE1TE UsAOO 

Este programa es traido a listecU1or la Ciudacr de . < ii.< 
Santa Ana y es hecho. posible con ftindQs del . · ;'.· 
California Integrated Waste Management Boan[ . . .'1, ·• 

... ,.... -::-.. :<.·=.·:~ 
-:·:'{\ ,------------,--------, 

·£lay la mQt chutmg trinh do Thanh Ph6 Santa '· · - ·t! 
Ana cdng hiin va dll!;IC HQi £long Quan Ly Rae . · ) 
California tai trc;f. · · · -·, 
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... RECYCLf usm Oil 
It's Easy! It's Free! 
Santa Ana residents with curbside refuse service are eligible to have their used motor oil col
lected free of charge. Call (714) 558-7761 to have a used motor oil container delivered to your 
home. When you fill the container with used motor oil. call Great Western Reclamation and 
schedule a pickup for your next regularly scheduled refuse collection day. An empty container 
will be left for your next oil change. 

RECICLE ACEITE USADO DE MOTOR 
lEs Fdcil! lEs Gratis! 

Los residentes de la Ciudad de Santa Ana que reciben servicio de recolecci6n de basura al 
borde de la vereda/banqueta pueden reciclar el aceite de motor usado sin cargo! Llamen al 
telefono (714) 558-7761 para pedir que le envien un recipiente para recojer el aceite a su 
domicilio. Una vez que el recipiente este lleno, llamen a Great Western Reclamation y pidan 
que lo recojan la pr6xima vez que le recojen la basura. Al recojer el recipiente lleno le dejaran 
uno vacio para usar la pr6xima vez. 

~ ~ ~ - ' !. 

TAI CHE BIEN DAU MAY £>A DUNG ROI 
Vila d@ dang! Vila miAn phf! 
Cl/ dan cua thanh ph6 Santa Ana dang sLJ d1,1ng djch v1,1 d~ rac trl/ac cLJa nha cho xe l~y d6 hang 
tuan con dl.lqc hl/ang djch Vl,J mien phi thu h5i dau, nhat may da dung r6i. Xin gQi s6 
(714) 558-7761 d~ c6 dl.lQc thung chua dau giao den t~n nha. Sau khi thung chua dau cu da day, 
xin gQi cc:1 quan Great Western Reclamation a s6 di~n thocili tren d~ s~p xep gia cho xe den thau 
h5i thung dau. Quy vj se dL/c;tC Cung C~p m{>t thung ChU'a dau mai d~ tiep tl,JC SL/ d1,1ng. 

Great Western Reclamation Customer Service Center (714) 558-7761 
Mon - Fri 8:00 am - 5:00 pm Sat 8:00 am -12:00 pm 

Great Western Reclamation Trung Tam Ph1,1c V1,1 Khach ':lang (Customer Service Center) 
714-558-7761 Thll Hai - Thll Sau: 8 gia sang - 5 gia chieu Thu Bay: 8 gia sang - 12 gia trl/a 

Trlf Recycle UseCI 011 program 1s orouaht to you Oy tne Cuy of Santa Ana ana maae poss,b,e by 3 grant lrom rne Cahtom1a tntegrate<I Was1e Manaoemen1 Boara. 

Este oroorama es traldo a usteCI por la c1uC1aa Cle 5anta Ana yes nechO pos101e con tonaos Clel Cahtorn1a Integrated waste Manager.ient Boara 

Chuang tr1nh ti11 chi! tuen dilu may dur:;,c bao tra bOI u,anh ph6 Santa Ana va ta, trQ bCn co quan California Integrated Waste Management 

Board . 

·-RECYCJ! 
usmolL 
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SPECIAL NOTICE! 
As a reminder. the Santa Ana Municipal Code requires that all carts be 
placed at the curb no earlier than 4:00 p.m. the day prior to collection and must 
be removed and placed in a location out of public view before 12:00 a.m. (midnight) the 
day of collection. (Please note that a fine of $50 to $150 may be assessed if carts are 
not placed out of public view.) Your assistance in making Santa Ana a better place to 
live is greatly appreciated. (If you would like to report carts left in public view. please 
call Community Preservation at (714) 667~:m!d.) - · 

iNOTICIA ESPECIAL! 
Por favor recuerden que el C6digo Municipal de la Ciudad de Santa Ana requiere que todos 
los recipientes sean ubicados en el cordon de la vereda despues de las 4:00 de la tarde 
del dia anterior a la recolecci6n, y se los debe guardar antes de las 12:00 de la medianoche 
del dfa de recolecci6n. (Por favor tenga en cuenta que se les puede dar una multa de 
$50.00 a $150.00 silos recipientes no estan fuera de la vista del publico). Se les agradece 
con anticipaci6n su esfuerzos para ayudar a mantener a Santa Ana a ser un lugar mejor 
para vivir. (Si Ud. quiere informar acerca de recipientes que no han sido guardados, por 
favor llame a Community Preservation al telefono (714) 667-2780.) 

LU'U y eAc Bl~T! • • Xin llAJ y quy vj r~mg lu~t thanh pho chi cho phep d~ thung rac ra le dl/Ong som 
nhat la sau 4 gia chieu ngay hOm tnroc, va thung phai dllc;tc cat ky khoi tam nh1n 
cua cOng chung tn.roc mia dem ngay hOm sau (tuc ngay de> rac). Neu vi ph~m. 
quy vj c6 th~ bj ph~t tU' $50 dO-la den $150 dO-la. Xin cam an Sl,I hc;,p tac cua 
quy vi trong lanh vl,lc nay. Trong truang hc;,p c6 nhiing thung rac khOng ai dt 
va bo ngoai le dl/ang qua h~n. xin quy vj thOng bao ve ca quan Community 
Preservation a so (714) 667-2780. · 

Santa A~ recycles 
\::::!!I. 

You make the difference/ 

• 
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• RECYCLE USED OIL! 
rrs EASY! rrs FREE! 

Did you know that you con dispose of your used motor 
oil safely and easily right here in Santo Ano? When you 
change your oil, drain your used motor oil into a 
container, seal the container1 well with a lid, and bring it 
to one of the conveniently located State Certified Used 
Oil Collection Centers in Santo Ano. And, State Certified 
Used Oil Collection Centers will pay you $.04 for each 
quart you recycle. 

WHY RECYCLE USED MOIOR OIL? 

Because it never wears out! Your used motor oil con be 
recycled and used again. Andi that means you con be 
conserving a natural resource: Motor oil which is poured 
into the ground can pollute the soil, groundwater, streams, 
and rivers ... your environment. When you toke your used 
motor oil to a certified center for recycling, you ore 
protecting the environment and conserving a 
valuable resource. And, State Certified Used Oil 
Collection Centers will pay you $.04 for each 
quart you recycle. · 

USED OIL RECYCUNG TIPS 

• When draining used oil, use a clean 
plastic oil pan and a container with a 
tight lid. 

• Never pour or drain oil in the gutter or 
storm drains. City storm drains empty to 
the ocean. 

• Reuse your used oil container, and store 
it safely, away from children. and pets. 

• Don't mix used oil with chemicals, 
gasoline, water or other substances. 

• Use a reusable 5-gollon or smaller 
size container. 

• Coll your nearest State Certified 
Used Oil Collection Center for 
hours of operation and 
amounts accepted. 

• iES FACIL! iES GRATIS! • 
l Sobe que Ud. puede deshocerse del aceite usado de motor aqui en 
Santa Ano? Cuondo Ud. cambio el oceite de su motor, vocielo en un 
recipiente, selle el recipiente con una topa bien segura, y traigalo a uno 
de los Centros Certificodos de Recolecci6n de Aceite Usado de Motor en 
Santo Ano. Estos Centros Certificados le pogor{m $.04 por coda cuarto 
de aceite usodo que Ud. recicle si usted asf lo deseo. 

.WORQUE RECIIAR ACEDE USADO 
DEMOIOR? 
j Porque nunca se gos to! El oceite usado de motor puede ser usado 
nuevamente si se le limpion las impurezos. Hacienda esto, conservamos 
nuestros recursos noturales. Si uno se deshoce del aceite usado de 
motor tirandolo en un ogujero en el jordin, se puede contaminor las 
tablas de oguo bebible, los logos y los rfos. Cuondo Ud. lleva su aceite 
de motor usado a un Centro Certificodo de reciclaje, Ud. esto 
protegiendo al medio ambiente y conservando recursos naturales. Y los 
Centros Certificodos de Recolecci6n de Aceite Usado de Motor le pagor{m 
$.04 por coda cuorto de oceite usodo si Ud. osf lo deseo. 

SUGERENCIAS ACERCA DEL ACERE 
USADO DE MOIOR 
• Cuondo combie el oceite de su motor use un recipiente que tengo una 

tapo segura y que este limpio. 
• Nunca tire el oceite usodo de motor en lo olcontarillo. Los desogUes 

de lo Ciudod de Santo Ano se desogoton en el oceono. 
• Vuelvo a usor el recipiente original y guordelo en un lugor fuera del 

alcance de los nifios y onimoles. 
• Nunca mezcle el oceite de motor con productos quirnicos, gasolino, 

oguo, u otras sustoncios. 
• Use un recipiente con uno capacidod 

de 5 golones y que se puedo volver 
a usor. 

• Llome al Centro Certificado 
de Reciclnje de Aceite 
Usodo de Motor mas 
cerca a su domicilio para 
overiguor horns de 
operocion y rnntidud 
uceptnda. 

NI C 'It It 
1,tlJOII. 
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State Certified Used Oil Collection Centers* 
For additional recycling locations, please coll the Integrated Waste Management Boord 
Recycling Hotline ot 1 •IOO·CLEANUP. 
Poro otros locolidodes por favor Home al Integrated Waste Management Boord ol telefono 
1 ·800·CLEANUP. 
· Pleas, lelephon, lhes, ren/en before laking in your ullld oil. 

I. Archie's Tire and 
Towing Inc. 
4S18 W11lmin11er Ave 
Sonia Ana, CA 92703 
17141636-4SIB 

2. Big O nm 
1211 Wesl Warner Ave 
Santa Ana, CA 92707 
17141 S40-8646 

3. Car· Tune Compl1t1 
Auto Services 
112A East Walnut St 
Santa Ana, CA 92701 
17141935.4455 

4. Car• Tuae Complete 
A1lo Services 
ll3S Wesl Isl 51 
Sonia Ana, CA 92703 
17141542-1497 

S. Car-Tune Complete 
Auto S•,vlc11 
S09 N. 8iislol 
Sonia Ana, CA 92703 
1714J 83S-4433 

6, Chief Auto Parts lac. 
1101 So. Brlslol 
Sanla Ana, CA 92704 
1714124l-033S 

7. Id Dickens Uaocal 
1702 H. Broadway 
Sonia Ana, CA 92706 
17141 S41-6688 

8. Edinger Unocal 
I S02 E. Edinler Ave 
Sonia Ana, C mos 
11111667-0207 

9. F111stone Stare 
3733 S. Brislol 
Sonia Ana, CA 92704 
17141549-4015 

I 0. Flrutane Store 
200S N. Tuslin Ave 

_Sonia Ana, CA 9270S 
17141 S41-7977 

11. Jlfff Lu•, 
202 N. Tuslln Ave 
Sanla Ana, CA 92705 
17141834-0470 

12. John's Mo•H 
146S S. Main 51 
Sonia Ana, CA 92707 
17141835-3266 

13. Krar• Auto Parts 
140 W. Edinler Ava 
Sonia Ana, C 92704 
11141 m.1432 

14. Kra\vn Auta Paris 
S21 . 17th SI 
Sonia Ana, CA 92706 
(7141 S43-4492 

1 S. Kra,11 Auto Paris 
233 S. 8rislol Ava 
Sonia Ano, CA 92704 
17141 SS7-07B7 

'Pot favor 11am, pot lelifono al cen/10 anles d, visilorlo. 

ISJSTllll 

MACAIIHUI AYE. 

16. Kraf en Auto Parts 21. Quaker State 
130 E. 171h St Mlalt-lu•, lac. 
Sonia Ana, CA mos 3822 W. Weslminsler 
17141 9S3-6061 Sonia Ana, CA 92703 

17. Parts USA 
17141554-0610 

430 W 171h 51 22. Saturn of 
Sonia Ano, CA 92706 Santa Ana 
1714) 83S-9SSS 1350 Aulo Moll Dr 

II.Per Bays 
12 Ea11 Isl SI 

Sanlo Ana, CA 9270S 
1714) 648-2444 

Sonia Ana, CA 92701 23. Scher Tire 
1714) 547.7477 180S N. Grand Ave 

It.Per Bots 
Sonia Ana, CA 9270S 
17141 SS8-8644 

II 7S. arbor Blvd. 
Sonia Ana, CA 92704 24. Tire_ Station 
1714177S-0828 101 S. Main SI 

20. Purrfed Auto 
San la Ana, CA 9270 I 

Servl11 
17141 542-8857 

2Sl9 S. Main SI 
Santa Ana, CA 92707 
17141 S49-7900 

• aU"il'll 
l~t'.11011. 

•

ram is brought lo you by the Cily of Sonia Ana and made ponible by a granl from the 
a lnlegraled Wasle Monagemenl Board. · 

rama es Iraida a u,1ed por la Ciudud de Sonia Ana y e, hecho po,ible can fonclo, del 
n a lnlegroted Waste Management Boord. 

n · .,. 1 . _ n ...• I. J n ___ _ 
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• Santa A!°l~ recycles 

You make the difference! 
I 
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't 
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iEs Facil! iEs Gratis! 

i Great Western Redomotion vendra a su casa a recoger el aceite y los fihros 
usados de motor sin cargo alguno! 

iAsi es! Los residentes de la Ciudad de Santa Ana que tienen servicio de 
recoleccicin de bosura al cordon de la vereda pueden gozar de este servicio 
totalmente gratis. 

Uame al telefono (714) 558-7761 y pida que le envien a su casa un recipiente 
para el aceite y una bolsa para el filtro. Cuando tenga el recipiente Ueno de 
aceite usado de motor y el filtro dentro de lo bolsa de plastico, llame a Great 
Western Redamation para hacer una cita para que se lo recojan. 

Recicle El Aceite y Los Filtros U~ados 
El aceite y el filtro usado de motor seran recogidos el prciximo dia que le recojon la basura y 
al mismo tiempo le dejaran un recipiente Y. una bolsa de plastico _limpio~ pora que Ud: use la 
prcixima vez que tenga que cambiar el ace1te del motor a su veh1culo. 1Uame hoy m1smo al 
telefono (714) 558-7761 y haga una cita para que le envien un recipiente para el aceite y 
una bolsa de plastico para el filtro! 

-: .· ~Jr. 2 ; [11 ~ L. · ,:.i J..~· - :. :• _ · ~- _ ~-7 _ - _._ .. _ _ :::. . -:.-; 

El Condodo de Orange opera centros de recoleccicin para moteriales tcixicos donde residentes 
pueden llevor pinturos, pesticidos, solventes, etc. Los residentes de la Cuidad de Santa Ana 
pueden utilizor dos centros: 6411 Oak Canyon Road en lo Gudad de Irvine, y/o 1071 Blue 
Gum Street en la Gudad de Anaheim. Para mos informacion, por favor llame al telefono 
(714) 834-6752. 

.• Este programo es traido a usted par la Gudad de Santa )' 
: : Ana y es hecho possible con fondos del California Santa An~-~) recycles 
1 .. c:n-..,; Integrated Waste Management Board. ..,._ ... _ 
l'SED OU. 

~ ~ ~ ~ -
T~i E>ay C6 Thu H9i Dau va E>o LQc Dau Cu Mien Phf 

Rit DA Dang! Miin-. Ph~ 
• .. _t,,• .r .. ,. ----: . _ ... 

Thu h6i diu va d6 IQc dAu 

Thu h6i diu xe hdi da dung bao vt~\r;~- D~u X!3 hdi va d6 IQC. d~u cu se dl!QC thu h&i vao ngay hot rac tho~g thllo/1~ 
mc:)t tflj nguyen dang gia. , .. ·a :i:f;if~<. ·· · sap ~en, va h~ se ~e _l .. ~i ~Qt th~n~ khOng va m¢t bjt ~ha? d~g d?_ IQ~. dau 

. • , . ·,:-;i:,LJ'f~.:: ·- cho Ian thay dau ky tdi! Hay QQI so (714) 558-n61 de sap xep tha1 b1eu 
Great Western Reclamation se d~n ~n nha va thu h6ld4u xe· · 0 ,.nMn thung dt,tng d~u va bit dt,tng d61Qc d~u mien phi ngay ham nay! 

I hdi va di> IQC d~u cu ... mien phi! . ·. :"{'\!'": \,· · , , '- '- ,. 
t· . · . . . • : · . ~~ . Quy Vi co muon phe thai gia v$t nguy h~i khOng? 

. ~aa(mg v_tY,. CtJ. dfm_ t~u S~nta Clara c~. d!;h v1,1.ho! ~ b6n le ~ Qu~n ~range di~u ha~h cac ~ng tam ~u h?i p_he thai gia_~~t nguy ~-!iii 
; •~-!'Oi d1J_ cf~u. kifn de dl/Qc thu ho, dau xe hdi va. ~6 IQc dau trong vung cho g1a chu dem bo scm, thuoc tn:t sau bQ, v~t lu;!u lau chu1, 

~:..:.~·~~IA~:~n.,,,, ;,, dung mOi, van van. Hai trung tam ti~n lc;ti cho ell dan t1;1i Santa Clara nam 
•i_: Ch(~ gQI ~·(714) 558-7761 d~ dl/Qc gai den ~n nha mc)t t~~ 641~ Oa~ ~~ny~n R~a~, Irvine va 1071 Blue Gum Street, Anaheim.£)~ 

~ ... , thung dt,tng.diu va bit dt,tng d61Qc d~u. Khi da dc5 d.\u xe hdi b1et them chi tiet, xin gQ1 so (714) 834-6752. 
·''.-- cu vao thung, va bo d6 IQC diu vao bjt, hay gQi Great Western 
. Reclamation d& s~p xftp 

t : ·thai bi&u thu hAi: 
[' . 

It's Easy! It's Free! 
--_-~--~~===~~ l ~~-:T]~ ~:L~~l:l IC: J~(]ffi™ 

L~. ·: ·! -· ~-=-· ·:2 :. :J.~---~ _;·:.·::~_ 

Great Western Redamation will come to your home and called your used motor 
oil and oil fihers .. .for free! 

That's right. Santa Ano residents with curbside refuse collection ore-etigible to 
_& their used motor oil and oil filters collected for free. 

• y call (714) 558-7761 to hove an oil container and on oil filter bag 
delivered to your home. When you h11 the container with used motor ail, and 
place your used oil fiher into the plastic bog, call Great Western Reclamation ta 
schedule a pickup. · 

i 
U:CYCU: 
USEDOD. 

Chl.ft:1ng trinh nay do Thanh Ph6 SanTa Ana cong hien va dl!Qc 
Hc)i £){Ing T6ng Hc;tp Quan Ly Rae California tai tr<;1. 

Recycle Your Oil and Oil Filters 
Your used motor oil and oil filter will be picked up on your next regularly scheduled refuse 
collection day and an empty container and oil fiher bag will be left for your next oil change! 
Coll (714) 558-7761 to schedule a FREE oil container and oil filter bag drop-off today! 

[]:;® \J®-m c:OE:wrn D~®li-~:1~=-1/1~- i...~J..z;J}.JJ:.i 1..2.:11~ '!·~·u~~~~ 
The County of Orange operates regional household hazardous waste collection centers for 
homeowners to take and dispose of their paint, pesticides, deaners, solvents, ett Two centers 
convenient for Santo Ana residents are 6411 Oak Conyon Road, Irvine and 1071 Blue Gum 
Street, Anaheim. For more infor~ation, please call (714) 834-6752 • 

i 
RECYCLE 
1iSED OU. 

This program is brought to you by the Oty of Santa 
Ana and made possible by a grant from the California Santa An~ recyclE 
Integrated Waste Monogement Board. ...---
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WE ARE ALMOST THERE! 
The City of Santa Ana is moving toward the 50% recycling goal set by the State of California for the 
year 2000. Approximately 40% of the waste generated at each home is now being recycled. Even 
with this success. the City continues to need your support and participation. So please review the 
points outlined below so that we may continue to increase the amount of clean recyclables collected 
and reach our 50% goal by the year 2000. 

RECYCLING REMINDERS 

o Place only recyclable materials in the recycling (gray) cart. 

O Please refer lo Ilic decal on the cart licl for acceptable materials. 

O When in clo111Jt. please place materials in the refuse (IJ11rg1111dy) cart. 

o Do not place any liquid or food w;iste in tile recycling (gray) cart. 

o Do not place recyclalile materials in plastic !Jags. 

GREEN WASTE REMINDERS 

o Place all yard trimmings in the green waste (green) cart. 

O Refer to the decal on the cart lid for acceptable materials. 

O Do not place green waste in plastics bags. 

O Only green waste can be placed in the green waste (green) cart. When in'doubt, please place materials 
in the refuse (burgundy) cart. 

O Animal waste cannot be placed in the green waste (green) cart. Place it in a plastic bag and in the refuse 
(burg11ndy) cart. 

Bulky Hem Pickup· Service 
Each resident with curbside refuse service is entitled to 2 free bulky item pickups eacl 
year (not to exceed 4 items per pickup). Bulky items include large, hard-to-handlt 
items such as sofas, furniture and appliances which can be lifted by two men. 
Call Great Western Reclamation al (714) 558-7761 lo schedule a pickup. 

Holiday Schedule 
When New Year's Day, Labor Day, Independence Day (July 5th), Memorial Day, Th 
Christmas Day is observed on a weekday, collections for the remainder of the week will I 

VERY IMPORTANT! To maximize street sweeping services, when your refuse colle 
a street sweeping day, your carts should be placed on the curb or on your driveway 
with the handles facing your home! · 

Servicio para los Articulos Grandes y Pe•ados 
Cada residente con servicio de recoleccion de basura en el cordon de la vereda lien, 
se le recojan articulos grandes y pesados dos veces por afio, gratis (no' mas de 4 a 
Los articulos grandes y pesados incluyen sofas, muebles, y artfculos del hogar que 1 

!ados por dos personas. Llame a Great Western Reclamation al telefono (714) 558 
una cila y usar el servicio. 

Horarios de Dias Feriados 
Cuando Ano Nuevo, Dia del Trabajo, Dia de la lndependencia (5 de julio). Dia de Accion de ( 
es observado en un dia de semana. la recoleccion por el resto de la semana va a ser un r' 

MUY IMPORTANTE! Para ulilizar al maximo el servicio de la barredora de la calle, : 
dia de recoleccion de basura coincide con el de la barrlda de las calles, Ud. pong, 
en la vereda o en su entrada al garage, no en la calle, con las manijas mirando hac 

Dich vv thu lllqm v~t qvng Ian va n~ng . . 
Nhllng quy vi hi~n dang dung djch Vl,J de rac trlfck cl/a nha cha xe den lay d6 
dugc hLtdng_them djc~ vv t~u llfc;lm vc;1t d1,1ng ldn va nc;1ng. Day la m(>t djch 
mien phi, m6i nam 2 Ian, nham_ th~u nh~t vc;tt d1,1ng ldn va nr,1ng thi di,! nhl..f ban 
cu, tu lc;1nh cu v.v. Xin llfU y m6i Ian kh6ng dlfc;lc qua 4 mon do khac nhau. X 
Great Western Reclamation cJ s6 (714) 558-7761 d~ hf;ln gill xe di!n nha quy 

Thai khoa biAu ngay_ IA . _ _ 
S~u day la danh sach cae:. ngay le chin_h: Tet DI.long L!\:h, Le Lao O(>ng, Le O(lc 
Le. Chien Si Trc;tn Vof'!g, L~ Tc;1 On va Le Giang Sinh. Neu nhvr:,g ngay le nay roi, 
tuan thi thc':1i khoa bieu d6 rac cha nhU'11g ngay con lc;1i cua tuan se bi' chc;tm di n1 

Xin h/U yl 0~ tranh gay can fret cho djch Vl,I quet dllc1ng, ni!u ngay dO rac cu; 
voi ngay quel dllc1ng, xin d~ lhung rac trlm via he !hay vi trlm m(lt dl/ang, va 
dm CUa thung rac phai quay V80 hLfC1ng nha quy Vj. 
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CITY OF TUSTIN 
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Green w,wecycli11g 

( in:cn waste is one of the largest components of 

Tustin's waste. The City of Tustin encourages all 

homeowners, homeowner associations, 

businesses and property management firms who 

contract for landscape maintenance services to ask 

your contractor lo recycle all green waste. Green 

waste should not be disposed of in a landfill, if 

possible. The Sunset Environmental Material 

Recovery Facility in Irvine is one location that 

accepts green waste for a fee. These efforts will 

save landfill space and put a valuable resource to 

better use. 

Backyard composting is another way to recycle 

your green waste and its also great for your garden. 

Local retailers such as Tustin Home Depot sell 

home inexpensive home composting units. 

Backyard composting is easy and an effective way 

to keep green waste out of the landfill. 

For more information on how you or your 

landscape contractor can recycle green waste, 

please contact Sunset Environmental at (949) 451-

2600. 

Holiday Schedi.999 - 2000 

New Year's Day 
· Labor Day 
Memorial Day 

Independence Day * 
Thanksgiving Day 
Christmas Day 

When one of these holidays is observed on a 

weekday, collections for the remainder of the week 

will be delayed one day. *Independence Day (4th 

of July) will be observed on Monday July 5, 1999. 

I111porta11t Telepho11e N11111bers 

City of Tustin 
General Information 
Public Works 
Police Dept. Waste 
Scavenging 
Graffiti Hotline 

Sunset Environmental 

Used Oil Recycling Centers 

County of Orange 
· Landfills 

(714) 573-3000 
(714) 573-3150 

(714) 573-3225 
(714) 573-1111 

(949) 451-2600 

(800) CLEANUP 

(714) 834-6752 

Household Hazardous Waste 
Disposal (714) 834-6752 

Waste Alert -
Illegal Dumping (800) 698-6942 

California Shopping Cart 
Retrieval Corp. 

W ··>.J,·' .. I 
'iV :..t·\ ;, Li' l, 

(800) 252-4613 

WASTE MANAGEMENT 

Customer Service Center 
1800 South Grand Avenue 

Santa Ana, CA 92705 
(714 \ 558-7761 

• 

City of Tustin 
Refuse and 
Recycling Program 
Information 
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What services does Great Western 
Reclamation provide to Tustin 
residents? 

The following basic services are provided to all 
residents at no additional charge: 

'1' Curbside refuse collection 

'1' Bulky item collection 

'1' Christmas tree recycling 

'1' Customer Service Center Assistance 

What do I do with my recyclables? 

It is not necessary to separate your recyclables at 
home to participate in Tustin 's residential 
recycling program. All refuse and recycling is 
collected together at the curb and then taken to 
Sunset Environmental, where the refuse is sorted 
and recyclables are removed. 

What size containers can I use? 

'1' No larger than 35 gallons in capacity 

'1' No heavier than 50 pounds 

Containers should be constructed of solid weather 
resistant materials. Great Western Reclamation 
will collect up to five containers on a weekly 
basis. 

Whan do I place my trash out for 
collection? 

'1' Prior to 6A.m. on your collection day or the 
nightbef~ 

Bulky lte111 Collection 

Great Western Reclamation provides for free 

bulky item pickups to each household. If you need 

to dispose of large, hard-to-handle furniture or 

appliances, contact our Customer Service Center 

at (714) 558-7761 to schedule a pickup. 

Source Reduction 

Source Reduction means reducing waste at its 

source and preventing garbage from being created 

in the first place. This includes reducing 

unnecessary packaging of items, purchasing 

reusable and repairable items instead of disposable 

goods, purchasing in bulk, and making a conscious 

choice to create less garbage. Please join us in our 

efforts to reduce, reuse and recycle! 

Waste Disposal Center 

Sunset Environmental, located at 16122 

Construction Circle West in Irvine, is a transfer 

facility. 

Rather than going to the landfill, come to Sunset 

Environmental! For hours of operation, please 

cal I (949) 451-2600. • 

H ouseliold Hazardous Waste 

What is HHW? HHW consists of 

materials which cannot be safely 

sent to the landfill. Some 

hazardous materials arc paint, 

household cleaners, pesticide: 

pool chemicals, and automotiv 

products such as batteries, motr 

oil and antifreeze. 

The County of Orange has permanent Househol, 

Hazardous Waste Collection Centers. The neare~ 

center is located at 6411 Oak Canyon in Irvin 

(take the Sand Canyon exit off the 5 freeway an, 

go west). For more information call th 

Household Hazardous Waste Hotline at (714) 834 

6752. 

Used motor o.il is accepted by many serv1c, 

stations. If you:need to locate a state-certi tied use1 

oil collection center in the Tustin area, call (800 

CLEANUP. 

• RECYCLE 

USED OIL 

,,,.;,,,,., •• ,.,·,·l,•rl ,,,,,,,.,. ffi 
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Do You Know Where 
The Water In Your 
Storm Drai" 
Goes? 

I 
\ ....... __ _ 

\ . \ .. .. 

To The Ocean •• ~~-- __ :_ __ 
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The Ocean 
begins at your 

front door!- --

LJ LJ ~ 
I 

Storm Water a Urban Runoff Pollution (SIVUKP) 
And What You can Do To Stop IU 

• 

• 

• 
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• 

To locate the nearest 

Cenified Used Oil Collection 

Center. please call 

1-800-CLEANUP 

or you may visit the website at 

www.1800CLEANUP.org . 

RECYCLE 
USED Oll. 

1bls program Is brought to you by the Oty of TustiD 
and made possible by a pant from tbt Califomla 
lntqrated Waste Manap,mtDt Board. 

TUSTIN 
RECYCLES· 

USED 
MOTOR OIL! 

IT'S EASY! IT'S FREE! 
;:,.4_ 

. . .. .... . .... . ~· .. :,,,.. 

. . 

• 
" 
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RECYCLING USED MOTOR 
OIL PRESERVES 

A VALUABLE NATURAL 
RESOURCE AND PROTECTS 

THE ENVIRONMENT! 

Recycling Used Oil is Easy! 

It's easy to recycle your used motor oil safel~· right he~e in · 
Tustin. When ~·ou change your vehicle's oil, drain the used 
motor oil into a clean container, seal the container well 
with a lid, and bring it to one of the convenient!,· located 
State Certified Collection Centers. Be sure that vour 
motor oil is not mixed with other substances, such as 
antifreeze, solvents, gasoline or water. 

Why Recycle Used Motor Oil? 

Because it never wears out! Your used motor oil can be 
recycled, cleaned and used again. That means you can help 
conserve a valuable natural resource, and help protect the 
environment. Used oil can contain such contaminants as 
lead, magnesium, copper, zinc, chromium, arsenic, 
chlorides, cadmium and chlorinated compounds. Oil 
poured down storm drains or on the ground can work its 
way into our ground and surface waters and cause serious 
pollution. One gallon of used oil can pollute one million 
gallons of drinking water! 

When you take your used motor oil to a State Certified Used 
Oil Collection Center for recycling, you are protecting our 
planet and our future. So don't pour good oil down the drain! 

How To Recycle Used Oil? 

Tustin has 6 State Certified Used Oil Collection Centers 
standing by to help you recycle your used motor oil. 
Recycling oil is easy! When you do an oil change, just drain 
your vehicle's old oil into a clean container, seal the 
con~iner well with a lid, and bring it to one of the 6 
conveniently located State Certified Used Oil Collection 
Centers in Tustin. So don't throw good oil down the drain. 
Recycle now! 

-----------=-c:m1-->a=:· Used Oil Recycling Tips 

• When draining used oil. use a clean plastic oil pan or 
container with a tight lid. 

• Use a reusable 5-gallon or smaller size container. 
• Reuse ~·our used oil container. and store it safel~· • 

awa~· from children and pets. 
• Don't mix used oil with chemicals, :?asoline. water or 

other substances. 
• State Certified Used Oil Collection Centers will 

take up to 5 gallons per da)·. per person. 
• You can take other hazardous household wastes. 

such as paint. pesticides. cleaners. soh·ents. etc •. 
to a nearb~· Count)' of Orange Collection Center: 
32250 La Pata Ave., San Juan Capistrano or 
6411 Oak Canyon, In·ine. Please call (714) 834-6752 
for more information. 

TUSTIN STATE CERTI Fl EO 
USED MOTOR OIL 
COLLECTION CENTERS* 

AUTO ZONE 
14460 Newport Ave. 
(714) 544-1820 

BIGOTIRES 
131 E. 1st Street 
(714) 544-9431 

BOB NEIL'S UNOCAL 
17280 E. 17th Street 
(714) 544-3704 

JIFFY LUBE 
(Accepts oil.filters too!) 
3087 Edinger Ave. 
(949) 651-8814 

KRAG EN AUTO PARTS 
502 B E. 1st Street 
(714) 544-9249 

SCHER TIRE, IN~. 
14511 Red Hill Ave. 
(714) 832-6011 

*Note: It is advisable to call before taking oil to any of the State 
Certified Used Oil Collection Centels listed. Centers will pay you 
$.04 for each quart you recycle. 

• 

• 

• 

:...: 

• 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF WESTMINSTER 
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I 445 I CEDARWOOD AVENUE 

WESTMINSTER, CALIFORNIA 92683 

893-3553 

IDWAY CITY SANITARY DISTRICT AND THE ENVIRONMENT 
(KEEP FOR FUTURE REFERENCE) 

This information is provided to assist you, our valued customer, in 
protecting the Environment and by doing so, help us keep your service 
fees the lowest in Orange County. We have accomplished this through 
cost efficient service and an aggressive trash recycling program. · Here's 
how you can help. 

RECYCLABLES:_ Plastics, styrofoam, glass bottles and jars, phone 
books, newspapers, magazines, ju.nk mail, cardboard and most other 
paper products {dry only), tin and aluminum cans. 
NON-RECYCLABLES: Wet paper, diapers, animal waste and kitty litter, 
food waste, grease, coffee grounds, old clothes. shoes, window glass, 
mirrors, yard waste (grass and tree trimmings). 
BULKY ITEMS: (Call District office 893-3553 to arrange pick up on trash 
day). Two items per month including washers, dryers, hot water heaters, 
refrigerators and other appliances, furniture, and mattresses. 
HOUSEHOLD HAZARDOUS WASTES: (DO NOT put in trash, take to 
Orange County Collection Cen_ters at 17121 Nichols, in Huntington Beach 
or 1131 Blue Gum Ave. in Anaheim). Antifreeze batteries. pesticides, 
herbicides, clear solvents, motor oil and filters, paints, paint thinner are 
accepted at the center. Biological and radioactive waste, ammunition, 
explosives and asbestos are not accepted. Call County at 834-6752 for 
information. 
SEWERS: Do not pour cooking oil, grease or coffee grounds down the 
sink. They plug up sewer lines, and increase service costs. They should 
be disposed of in closed containers and placed in the trash. 
MOTOR OIL DISPOSAL: In addition to the County disposal sites, 
Westminster residents may telephone the City of Westminster for free pick 
service at the home (telephone 1 800 576-0041 ). Small quantities of used 
motor oil in covered containers may be taken to the District at 14451 
Cedarwood Avenue in Westminster . 
CHRISTMAS TREES: Strip off ornamentation and set out with trash on 
collection day. Do not place in barrels .. Th~y will be picked up by special 
trucks for two or three weeks after Christmas and recycled. 
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WHAT GOES WHERE? 
Periodically. we update the list of what is and is not recyclable. We are pleased to say th.at the list of recyclable 
items keeps growing! Here is a complete list of items that are and are not recyclable. The list can be clipped out 
of the newsletter for posting in your home. • 

I 

I 
I 
I 
I .. 
I 

Your Blue Container 
RECYCLABLE 

Your Black Container 
NON•RECYCLABLE 

Bathroom wastes 
Carbon paper 

• Aerosol cans (must be completely empty) 
Aluminum cans (please do not c:nJSh) 
Aluminum foil 
Beverage cans 
Bottle caps 
Brochures 
Cardboard 
~ardboard 12apack soda container boxes 
Cereal boxes (remove the inner paper lining) 
Computer paper 
Coupons 
Drink boxes 
Egg cartons (cardboard and foam) 
Foam cups and plates 
Food cans 
Glass bottles and jars 
Glass cosmetic bottles (remove caps and lids) 
Juice cartons 
Junk mail 
Laundry bottles 
Ledger paper 
Uds and contJiner closures 
Magazines 

Cigarette buns 
Drinking glasses 
Electronic equipment 
Flooring 
Food waste 
Freezer /refrigerator food boxes 
Furniture 
Glass and ceramic plates and cups 
Liquid waste · 
Mirrors 
Needles 
Old clothes/shoes 
Plastic toys 
Rags 
Sponges 
Toothpaste tubes/pumps 
Soiled paper plates 
Waxed paper 
Window glass 
Yard waste ( can be composted) 
Animal Waste• 

I 
~ 

I 
I 
I 
I 
1·-
1 
I . 
I 
I 
I 
l 
l 
I 
I 
I 
I . 
i 
I 
I 
I 
I 
I 
I Metal coat hangers 

Milk/half & half/cream cartons 
Newspapers 
Paper 

Cat litter• 
Disposable diapers• 
•Bagged, tied, and placed in black container • Paper tubes 

Phone books 
Piz::a boxes 
All recyclable plastics 
Plastic bags 
Plastic bottles (small mouthed) 
Plastic containers 
Plastic cups/plates/utensils 
Plastic milk jugs 
Styrofoam 
Tin Caris 
rissue boxes 
Used envelopes (including those with plastic windows) 
Wrapping paper 

HOUSEHOLD HAZARDOUS WASTE 

f OR DISPOSAL AT THE ORANGE COUNTY 
HOUSEHOLD HAZARDOUS 
WASTE COLLECTION CENTER 
Antifreeze 
Aerosol can (full or partially full) 
Household cleaners 
Motor oil 
PaintS (latex or oil-based) 
Paint thinner 

HAZARDOUS MATERIALS HOTUNE 

Yogurt containers 714 8 34-6 7 5 2 
---------------------------------------------------~ District Holiday Schedule - New Year's Day, Memorial Day, Fourth of July, Labor Day, Thanksgiving and Christmas Day. 

Need Additional Information? Please telephone the District Office at (714) 893-3553 for details on 
the Recycle Midway City Sanitary District Program. Please note that all provided containers are property of 
the Midway City Sanitary District. Your cooperation in protecting containers from abuse or negligence will 
be appreciated. Remember, containers must be left behind if you move away. • ---=::::, 
-;:;, As a reminder, if your street sweeping is scheduled the same day as r.efuse collection, please do 
not place your container in the street. Place the container on the sidewalk or parkway area with the wheels 
facing your home. If you do not have street sweeping on the sam'! day, place the container at the curb. The 
new automated truck can service your con\ 3iner from those areas. 
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• MIDWAY CITY 
SANITARY DISTRICT 

NEWSLETTER - WINTER 1999 
14451 CEDARWOOD AVE. • WESTMINSTER, CA 92683 

(714) 893-3553 

"GIVING EXCELLENT SERVICE AT THE LOWEST RATE IN ORANGE COUNTY" 

Board of Directors 

Grace P. Epperson 
James V. Evans 
Joy L. Neugebauer 
Russell C. Paris 
Margie L. Rice 

General Manager 

Del Boyer 

~ 
~WAY CITY SANITARY DISTRICT 

• 

EXCEEDS STATE RECYCLING 
REQUIREMENT! 

The residents and businesses within the 
Midway City Sanitary: District now recycle more 
than 50% percent of their waste. By recycling 
53.9% percent of their waste, pending State 
approval, the District will exceed the Year 2000 
State-mandated 50 percent recycling requirement. 
Congratulations and keep up the good world 

WE'RE IN THE MOVIES 
We are shooting moving pictures (telev1 on 

pictures that is) of the inside of our sewer to deter
mine their condition. Up to now we have televised 
approximately 25 miles of our 168-mile system 
and found broken sewers that will cost sns,ooo 
to fix. 

·· · Fortunately for us, the Orange County 
Sanitation District established their Cpoperative 
Services Program. Through this program, the 
Sanitation District gives matching funds for the 
repair of sewers. Our District ·applied for and 
received $347,500 in matching funds, which 
means we have to pay the remaining $427,500. 
The Midway City Sanitary District is paying their 
matching fund amount out of reserve funds that 
have been saved for this purpose. We project our 
televising and repair program for the whole District 
will take eight years. 

YOUR SEWER NEEDS CARE 
House grease should never be dumped into 

your drains. The grease builds up on the side of 
your sewer and can plug it. Save a plumber's 
service fee, put excess grease in a container and 
dispose of it in your black container. 

YOUR RATES - LOWEST IN THE 
COUNTY 

As a result of your efforts, the Midway City 
Sanitary District is proud to currently have the low
est rate for customer service in the County of 
Orange. The District is an independent special 
district providing ref use and sewer service in 
Westminster and Midway City. 

GRASSCYCLING? 

Grasscycling is the natural recycling of grass. 
Grass clippings left on the lawns after you mow 
decompose quickly and release valuable nutrients 
back into the soil. Grasscycling saves time (no 
more bagging}, valuable landfill space, and 
money. 

Grasscycling can be practiced with almost any 
mower. Just remove the collection bag and allow 
clippings to drop on the lawn. Retrofit kits can be . 
purchased to convert lawnmowers that do not 
have a safety flap covering the opening where the 
bag fits into the chute. · · -· 

You can also buy a special mower to recycle 
grass. Several lawnmower manufacturers have 
developed mulching or recycling mowers that cut 
grass into small pieces and force them into the 
soil. In fact, some are rechargeable, electric mow
ers that improve air quality while cutting your lawn. 
If you choose to grasscycle, always follow the "1/3 
rule"; a lawn should be mowed so that no more 
than 1 /3 of the length of the grass blade is cut in 
any one mowing. If a lawn is not cut frequently, 
the clippings will be too large to fall back to the soil 

. and it will produce a "hay-like" look that can be 

unsightly.~~~-
. '/.~ " . '-v ._ 
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La Culdad de 
The City of Westminster le ayuda • 

Wewn1ns,er Now a recldar acelta usado • 
Provides Collealon of de motor. Elie servldo 
Used Mouir OIi at U'le es para IOS reddentes 

Rcsldenn HoMe o, de Westminster 
. Apar.ment. To fo,jmente.-POI" fnor,. 

Schedule TnlJ Free llame numero abaJo y 
Serv!ce. Please Call u,e un represen111tlvo le 

N:.,rr.ber Below: puec:te hacer urwi clca, 
para recojer su acelte 
usado. 

@llfi mr 
Vlltfflfilli!II 

_ lilllmmnn 11,11 
. [CALL 1-800-576-0041) 
,. FUNDED :I'/' A GAAN:' ;:;,oM THE CAUFORNlol' 
.., INTECiP.AnD V/Ar.! ,"1ANJ'GEMENT IOMD 
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APPENDIX 3.2 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 
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ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

COUNTY OF ORANGE 
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• 
City of: County of Orange 

Facility: Laguna Niguel Park 

Date: 

/ 
1./· 

c, -; ,t. -o() 

• 

2 

ORANGE COUNTY STORM R MANAGEMENT PROGRAM • 
Significant Issues Action Plan and Updates 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Materials Storage - Paint Reconstruct a portion of the Construct berm 

contairment berm 
If action plan Is not completed, note progress made: Revised end date 12/15/98 

1/1/98 6/30/98 
No 
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City of: County of Orange 

;;;;;?L~ 
Significant Issue (From Form 1): 

'Objective and Target D~te 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~lgnificant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date 

• 

Comments 

' 

• 
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• 
City or: County of Orange 

F acilily: Heallh Care Complex 

Prepared By: 

Dale: 

Slanlftcant lnue 
Waste Sloraga - Biohazards 

I 

.RM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION1 I ACTION2 I STARTDATE I 
. Train employees Put up signs 2/1198 

If action plan Is not completed, note progreat made: Revlaed end date 12/98 

• 

ENDDATE I Action Plan Completed? 
6/30/98 ®1 No 

... 
I 
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City of: County of Orange 

Facilil)': Health Care Complex 

Significant lswe (From Form 1): 

I Objective 8ftd Ta,get D~o: 

Action Hems 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~o More Significanl Issues 

Responsible 

p 

• 

Projeded Projected 

Start Date 

B~'J /h1L 11v 

I~ 1119. 

• 
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en ,. 
I ... a ( a 

ID 
Q .. 

a 
II> 
31 (I) 

' 
(/1 ,. .... ... 
0 0 

31 0 
I 

:z: n 
> 
UJ " ,- 0 
0 .. 
n )> 
en !: 
a .. 

..,, .. 
• (I) 
c., 
• (I) ..,, 
• .. 

~ ' V • CD 0 w • 0 
CD -.. 1l 
~ 11 

lJ 
0 

m 
z 
< 
lJ 
m 
"' -4 0 

I C 
CD lJ CD 

0 
m 
(/) 

:u 
a 
w ....... 
a 1l w D) 

IO ,. ID 
I w -.. c., 

CD 

0016155



I 
f r 

• FORM2 

ORANGE COUNTY .M WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: County of Orange 

Facility Katella Yard 

Prepared By ·jAM,\eA KiLL1rJ6.S\I\/O/CJH 

Date 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I 
Fuel Spills - Small Place pan underneath Conduct degreasing on 12/1/98 

vehicles wash pad 
If action plan Is not completed, note progress made: 

Vehicle & Equipment Washing Train employees 12/1/98 

If action plan Is not completed, note progress made: 

Waste Storage Train employees Conduct inspections 12/1/98 
If action plan Is not completed, note progress made: 

• 

END DATE I Action Plan Completed? 

On going Q, No 

On going 

®' No 

On going ~I No 
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City of: County of Orange 

Facility Katella Yard 

Significant Issue (From Form 1): 

!Objective and Target D~te 

NDNE: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

Responsible Projected Projected ' 

Party Start Date Comoletion Date: 
, 

• 

I .~ 

Comments 

• 
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• 
City of: County of Orange 

Facility Sheriff - Coroner Civic Center 

Prepared By: 

Date: 7/a/otJ 
Significant Issue I 

Vehicle Washing 

• ORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issue~ Action Plan and Updates 

ACTION1 I ACTION2 l STARTDATE I 
Discontinue Runoff 7/1198 

If acUon plan 11 not compleled, n~te progresa made: Revlaed .end date 12199 

• 

END DATE I Action Plan Completed?• 
12/30/99 @1 No 
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City of: County of Orange 

Facility Sheriff. Coroner Civic Center 

Significant Issue (From Form t): 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date 

• 

Comments 

• 
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• 
City of: County of Orange 

Facility: Central Utility Facility 

7 

Date ' r A ;/ro 
I 

Significant Issue 
Materials Storage - Chemicals 

I 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 I ACTION 2 I START DATE I 
Construct a new berm 2/15/98 

If action plan Is not completed, note progress made: Revised end date 12/98 

• 

ENDDATE I Action Plan Completed? 

er;;> I No 
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City of: County of Orange 

Facility Central Utility Facility 

Significant Issue (From Form 1): 

IObjecti,e and Ta,get O~te 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

M No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date 

• 

Comments 

• 
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ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF ANAHEIM 
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• 
City of: Anaheim 

Facility: Streets & Sanitation #28 

Prepared By: 

Date: 

Significant Issue I 
Material Storage - Asphalt/Dirt 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 I ACTION2 I START DATE I 
Install a clarifier/Construct 11/24/97 
asphalt berm 

If action plan Is not completed, note progreas made: 

General Stormwater Runoff Install a clarifier 11/24/97 

If action plan Is not completed, note progress made: None noted 

• 

END DATE I Action Plan Completed? 

12/31/97 

® Yes I 
Revised 12/99 

6/30/99 
Yes I ~ 
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City of: Anaheim 

Facility: Slleets & Sanitation #28 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant l11u11 Action Plan and Updatea 

l 

' 

D No More Significant Issues 

Significant Issue (From Form 1): ~ ®U!J~ ?l>t,)e>fr - t zJSJls:t.L CJ.#..LEtfeL. 

!Objective and Target Dale 

~/?>o(o\ 

Action Items 

Responsible Projected Projected 

Comments 

:f- 1l1f!. ~IWS ~ ~ 1C II--'~ ~12.. ~ ~FtfEl-~D l~S~ NR-V,.J 
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• ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant IHuea Action Plan and Updates 

• 
.Aly of: Anaheim 

Facility: Streets & Sanitation #28 

D No More Significant Issues 

Significant Issue (From Form 1): MtH~ ~ - MPt:W-J]b1 "' .- I ,-lSf7cti- ~ff lEJf- /4,-.:D "9,.\>*~ ~ 

I
Objeclive and Target Date: 

. Ccz.?S:~ P,SJIK- ~e,..)(. 10 ~ ~ 

Action Items 

II: 

Projected 

Comments 

Q>uz ... 

V./1~ i~'2- ~()p,O 10 C~srfl.tX:r m~ 12,ecr(~ 0\/F-R-~ ~ 8~ 
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0016165



City of: Anaheim 

Facility: Dad Miller Golf Course 

Prepared By: 

Date: 

Significant Issue I 
Material Storage 

FORM2 

O.RANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 I ACTION 2 I START DATE I 
Purchase tarps 11/15/97 

If action plan Is not completed, note progress made: Need to purchase tarps 

• • 

END DATE I Action Plan Completed? 
On going 

1/Ye~\/ No 
~ 

• 

0016166



• 
City of: Anaheim 

Facility Dad Miller Golf Course 

Significant Issue (From Form 1): 

I Objective and Target Date, 

Action Items 

Actions To Be Taken 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

Responsible Projected Projected 

Party Start Date Comolelion Date 

• 

Comments 
' 

0016167



City of: Anaheim 

Facility Anaheim Hills Yard 

Prepared By: 

Dale: 

Significant Issue 
Material Storage 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I ACTION 1 I ACTION 2 l START DATE I 
Purchase tarps 11/15/97 

If action plan Is not completed, note progress made: Need to purchase tarps 

• • 

END DATE I Action Plan Completed? 
On going 

,:'r'es . I No 

• 

0016168



• 
City of: Anaheim 

Facility Anaheim Hills Yard 

Significant Issue (From Form 1): 

I Objective and Target Date 

Action Items 

Actions To Be Taken 

ORANGE couNTY stdRM wAteR MMJAGEMENT PROGRAM 

Slgriiticarit issues Action Plan and Updates 

J,...__:_i No More Significant Issues 
/ 

Responsible Projected Projected 

Partv Start Date Completion Date 

• 

I 
Comments 

0016169



City of: Anaheim 

Facility: Fire Station One 

Prepared By 

Date: 

Significant Issue 
Vehicle Washing 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I ACTION 1 I ACTION 2 I START DATE I 
Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

• • 

END DATE I Action Plan Completed? 
3/1/99 

No 

• 

0016170



• • 2 • ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Anaheim 

Facility Fire Station One 'A No More Significant Issues 

Significant Issue (From Form 1): 

!Objective and Target Oale 

Action Items 

Responsible Projected Projected 

Actions To Be Taken Partv Start Date Completion Date Comments 

' 

0016171



City of: Anaheim 

Facility Fire Station Two 

Prepared By: 

Date: 

Significant Issue I 
Vehicle Washing 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 I ACTION2 I STARTDATE I 
Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

• • 

END DATE I Action Plan Completed? 

3/1/99 

• 

0016172



• 
City of: Anaheim 

Facility: Fire Station Two 

Significant Issue (From Form 1): 

'Objective and Target Date 

Action Items 

Actions To Be Taken 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date 

• 

I 

Comments 

0016173



City of: Anaheim 

Facility: Fire Station Four 

Prepared By: 

Date: 

Significant Issue 
Vehicle Washing 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I ACTION 1 I ACTION2 I START DATE I 
Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

• • 

END DATE I Action Plan Completed? 

3/1/99 , ({ii)1 No 

• 

0016174



• 
City of: Anaheim 

Facility: Fire Station Four 

Significant Issue (From Form 1 ): 

!Objective and Target Date 

Action Items 

Actions To Be Taken 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

,JL\l No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date 

• 

I 

Comments ' 

0016175



City of: Anaheim 

Facility Fire Station Five 

Prepared By: 

Date: 

Significant Issue I 
Vehicle Washing 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant l&&ues Action Plan and Updates 

ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Relocate wash area 3/1/98 3/1/99 

No 
If action plan Is not completed, note progress made: None noted re)' 

• • • 

0016176



• 
City of; Anaheim 

Facility Fire Station Five 

Significant Issue (From Form 1 ): 

!Objective and Target Date: 

Action Items 

Actions To Be Taken 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date 

• 

I 

Comments 

0016177



City of: Anaheim 

Facility: Fire Station Six 

Prepared By: 

Date: 

Significant Issue 
Vehicle Washing 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I ACTION 1 I ACTION 2 I START DATE I 
Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

• • 

END DATE I Action Plan Completed? 
3/1/99 t,, No 

• 

0016178



• 
City of: Anaheim 

Facility Fire Station Six 

Significant Issue (From Form 1): 

!Objective and Target Date: 

Action Items 

Actions To Be Taken 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

OQ No More Significant Issues 

Responsible Projected Projected 

Party Start Date Comolelion Date 

• 

Comments 

0016179



City of: Anaheim 

Facility Fire Station Seven 

Prepared By: 

Date: J/(/ou 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

Significant Issue I ACTION 1 I ACTION 2 l START DATE I 
Vehicle Washing Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

• • 

END DATE I Action Plan Completed? 
3/1/99 ·t{'!i)1 No 

• 

0016180



• 
City of: Anaheim 

Facility Fire Station Seven 

Significant Issue (From Form 1): 

!Objective and Target Date, 

Action Items 

Actions To Be Taken 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date 

• 

Comments 

0016181



City of: Anaheim 

Facilit : Fire Station Ei hi 

Pre ared B : 

Date: 

Significant Issue I 
Vehicle Washing 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 I ACTION 2 I START DATE I END DATE 
Relocate wash area 3/1/98 3/1/99 

If action plan Is not completed, note progress made: None noted 

• • 

I Action Plan Completed? 

.eJ No 

• 

0016182



• 
City of: Anaheim 

Facility: Fire Station Eight 

Significant Issue (From Form 1): 

I ObjecUve and Target Date: 

Action Items 

Actions To Be Taken 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant l&&ues Action Plan and Updates 

[pl No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date 

• 

Comments 

0016183



City of: Anaheim 

Facility Fire Station Nine 

Prepared By: 

Date: 

Significant Issue 
Vehicle Washing 

FORM2 

ORANGE COUNTY STORM WA.TER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I ACTION 1 I ACTION2 I STARTDATE I 
Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

• • 

END DATE I Action Plan Completed? 
3/1/99 a I No 

• 

0016184



• 
City of: Anaheim 

Facility: Fire Station Nine 

Significant Issue (From Form 1): 

!Objective and Target Dale 

Action Items 

Actions To Be Taken 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comolelion Date 

• 

Comments 

0016185



FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Anaheim 

Fac1hty. F,re Station Tn 
Prepared By ~ D°j h <;wz i ±b 
Date: J/()@ 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I 
Vehicle Washing Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

• • 

END DATE I Action Plan Completed? II 
3/1/99 

• 

0016186



• 
City of: Anaheim 

Facility: Fire Station Ten 

Significant Issue (From Form 1): 

!Objective end Target Date 

Action Items 

Actions To Be Taken 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date 

• 

Comments 

0016187



City of: Anaheim 

F ac1hty Convention Center 

Prepared By 

Date: 

Slanlflcant Issue I 
Material Storage • Chemical Coolant 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 I ACTION 2 I START DATE I 
Install containment system 2/1/98 

If action plan Is not completed, note progress made: None stated 

Transfer Area Install curbs, drains and 6/1/98 
clarifier 

If action plan Is not completed, note progress made: None stated 

• • 

END DATE I Action Plan Completed? 
7/31/98 G, No 

10/31/98 

(~:)' No 

• 

0016188



• 
City of: Anaheim 

Facility. Convention Center 

Significant Issue (From Form 1) 

!Objective and Target Date 

Action Items 

Actions To Be Taken 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comolelion Date 

• 

Comments 

0016189



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF BREA 

0016190



• ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Brea 

Facility: Service Center 

Prepared By: Beatrice Ramirez/Jerry Mesa 

Date: 7/20/00 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I 
Vehicle/Equipment Wash Water Construct new wash facility 05/01/1997 

with water recycling 
If action plan Is not completed, note progress made: 

Steam Cleaning Provide new location (move 05/01/1997 
to newly contstructed facility) 

If action plan Is not completed, note progress made: 

Sweeper Transfer Area Capture and treat runoff 05/01/1997 
from dump pile 

If action plan Is not completed, note progress made: 

• 

' 

END DATE I Action Plan Completed? 
' 

03/01/1999 
@ I No I 

03/01/1999 

Q, No 

03/01/1999 9, No 

0016191



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF BUENA PARK 

0016192



• F • • ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Buena Park 

Facility: Vehicle Maintenance Yard 

Prepared By: Paul DePietro 

Date: July 17, 2000 

. Significant Issue ACTION 1 ACTION 2 START DATE END DATE Action Plan Completed? 

Fuel Spills - Small and Large Placed spill cleanup Inspect daily and sweep 11/1/97 On going 
materials. No 

Hazardous Materials Storage Purchased secondary Conduct daily inspections 11/1/97 On going 
containment pallets. No 

Material Storage - Oil Drums Purchased secondary Conduct daily inspections 11/1/97 On going 
containment pallets. No 

Material Storage - Paint Purchased secondary Conduct daily inspections 11/1/97 On going 
containment pallets. No 

Material Storage - Garage Purchased secondary Conduct daily inspections 11/1/97 On going 
containment pallets. I No 

If action plan is not completed, note progress made: 

0016193



City of: Buena Park 

Facility: Vehicle Maintenance Yard 

Significant Issue (From Form 1 ): 

Objective and Target Date: 

Action Items 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

Removed, replaced and retrofitted underground storage tanks to meet secondary containment standards. 

This oroiect was comoleted in November 1999. 

Responsible Projected Projected 

Actions To Be Taken Partv Start Date Comoletion Date 

Removed reolaced and retrofitted Paul DePietro December-98 November-99 

underaround storaae tanks at City 

Yard Fire Stations and Police Deot. 

• • 

i 
Comments 

• 

0016194



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF COSTA MESA 

0016195



• 
City of: Costa Mesa 

Facility: New Corporation Yard 

Prepared By: Bruce Covey 

Date: 7-27-00 

Significant Issue I 
Sweeper Transfer Area 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 

New sweeper dump area 
to be constructed 

I ACTION 2 I STARTOATE I END DATE 

December 2000 . February 2000 

If action plan Is not completed, note progress made: Budget 12/15/00 

• 

I Action Plan Completed? 

Yes / No X 

0016196



City of: Costa Mesa 

Facility: New Corporation Yard 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

Significant Issue (From Form 1 ): Prevent sweeper debris liquid from entering storm drain system. 

Objective and Target Date: Relocate debris site and use approved sewer clarifier and drain. 

Action Items 

Responsible Projected Projected 

Actions To Be Taken Party Start Date Completion Date 

BudQet in FY 1999-2000 Bruce Covey December 2000 February 2000 

• • 

: 

Comments 

on schedule 

• 

0016197



• 
City of: Costa Mesa 

Facility: Old Corporation Yard 

Prepared By: Bruce Covey 

Date: 7-27-00 

Significant Issue I 
Large & Small Spills 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 

Install waterproof cover on 
existing frame work 

I ACTION 2 I START DATE I END DATE I 
September 2000 October 2000 

If action plan is not completed, note progress made: Budget 6/30/99 

• 

Action Plan Completed? 

Yes No X 

0016198



FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Costa Mesa 

Facility: Old Corporation Yard 

D No More Significant Issues 

Significant Issue (From Form 1): Large and small spills 

Objective and Target Date: Construct a roof for paint cleaning area 

Action Items 

Responsible Projected Projected· 

Actions To Be Taken Party Start Date Completion Date 

Budget or use end-of-year funds to construct a roof Bruce Covey September 2000 October 2000 

• • 

' 

Comments 

on schedule 

• 

0016199



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF CYPRESS 

0016200



• 
City of: Cypress 

Facility: Corporation Yard 

Prepared By: Gonzalo Vazguez/Bill Raymond 

Date: July 28,2000 

Significant Issue I 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 I ACTION2 I START DATE I 
Waste Storage - Paint Provide covered storage 11/1/00 

area 

END DATE 
1/1/01 

If action plan Is not completed, note pro,gress made: Revised end date 1/1/01 - Funded as capital project In fiscal year 2000-2001 

Fluid Transfer Area Construct berm around 11/1/00 1/1/01 
perimeter 

If action plan Is not completed, note progress made: Revised end date 1/1/01 • Funded as capital project In fiscal year 2000-2001 

Fluid Transfer Area Utilize effective 2/1/98 2/1/99 
housekeeping techniques 

If action plan Is not completed, note progress made: 211/99 

Spills- Small Tarp landscape equipment 2/1/98 8/1/00 
to cover 

If action plan Is not completed, note progress made: 8/1/00 

Material Storage Install roof over storage area Temporarily cover bins 9/1/98 1/1/01 

If action plan Is not completed, note progress made: Revised end date 1/1/01 • Funded as capital project in fl 

Vehicle/Equipment Wash Water Inspect wash rack drainage 1/1/98 2/1/99 
system regularily 

If action plan Is not completed, note progress made: 211/99 

• 

I Action Plan Completed? 

Yes I No 

Yes I No 

Yes I No 

Yes I No 

Yes I No 

Yes I No 

0016201



City of: Cypress 

Facility: Corporation Yard 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

Significant Issue (From Form 1): 

Fluid stora e inside of buildin 

Objective and Target Date: 

To install a berm around automotive fluids stored inside of 

maintenance of equipment so to remove any exposed grease and prevent any potential runoff 

Action Items 

Responsible 

Actions To Be Taken Party 

Install berm around fluid drums inside of aaraae Maintenance Division 

Increase frequency of vehicle maintenance Maintenance Division 

• • 

erformance of re · ularl scheduled 

Projected Projected 

Start Date Completion Date Comments 

9/1/00 9/30/00 

9/1/00 Onaoina Will be oncioina proaram 

• 

0016202



• 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF DANA POINT 

0016203



• • • 

FORM2 . 

ORANGE COUNTY S WATER MANAGEMENT PROGRAM 

City of: Dana Point 

Facility: Del Obispo Conununity Center 

Prepared By: Cindy Asher 

Dale: July 27, 2000 

Slgnlncant Issue (From Form 1): 

Action Items 

·. Actions To Be Taken 

I 

Slgnlncant Issues Action Plan and Updates 

Responsible 

pmtv 

@ No Slgnlficanl :ssues 

* This municipal facility does not have any of the 
following operations that could contribute to storm
water pollution. 

- Hazardous materials stored on-site. 
- waste stored or handled on-site. 
-vehicle and equipment maintenance activiites. 

Profecled Prc,feded 

Start Date ~ Date ean, .. 111 

0016204



• 
FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlffcant Issues Action Plan and Updates 

City of: Dana Point 

City Plaza - Dana Point City Hall 
Faclllty: 

Prepared By: Cindy Asher 

Date: July 27, 2000 

Slgnlncanl Issue (From Form 1 t 

Action ltema 

Actions To Be Tak .. 

• 

Responsible 

Partv 

• 

l!J N~ Significant Issues 

• This municipal facility does.not have any of the follow 
operations that could contribute to stormwater pollutio 

- Hazardous materials stored or handled.on-site. 
- Waste stored or handled on-site. 
- Vehicle and equipment maintenance activities. 

I 
Projected Proleded 
Start Date . -- Date ea., .... 

• 

0016205



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF FOUNTAIN VALLEY 

0016206



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF FULLERTON 

0016207



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF GARDEN GROVE 

0016208



• • ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Municipal Service Center 

Prepared By: Maria Stipe 

Date: 7 /28/00 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Hazardous Materials Storage Training of personnel 
If action plan Is not completed, note progress made: Annual training completed 4/00 

12/1/98 Ongoing ~!) I No 

0016209



City of: Garden Grove 

Facility: Municipal Service Center 

Significant Issue (From Form 1): 

IObjectlve and Target Date 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

[_~J No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date 

• 

' 

Comments 

' 

• 

0016210



• • ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Fire Station #2 

Prepared By: Maria Stipe 

Date: 7/28/00 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Hazardous Materials Storage Training of personnel 
If action plan Is not completed, note progress made: Annual training completed 4/00 

12/1/98 Ongoing (!!~ I No 

0016211



City of: Garden Grove 

Facility: Fire Station #2 

Significant Issue (From Form 1): 

!Objective and Target Date: 

. Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I ~J No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date 

• 

I Comments 

t 

• 

0016212



• • ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues .Action Plan and Updates 

City of: Garden Grove 

Facility: Fire Station #3 

Prepared By: Maria Stipe 

Date: 7/28/00 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Hazardous Materials Storage Training of personnel 
If action plan Is not completed, note progress made: Annual training completed 4/00 

12/1/98 Ongoing ~~ I No 

0016213



City of: Garden Grove 

Facility: Fire Station #3 

Significant Issue (From Form 1): 

IObjedlve and Target Date: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

[ ~- j No More Significant Issues 

Responsible Projected Projected 

Party Start Date Comoletion Date 

• 

: 
' 

Comments 

• 

0016214



• • ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Fire Station #4 

Prepared By: Maria Stipe 

Date: 7/28/2000 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Hazardous Materials Storage Training of personnel 
If action plan Is not completed, note prog~ess made: Annual training completed 4/00 

12/1/98 Ongoing (!._~ I No 

0016215



City of: Garden Grove 

Facility: Fire Station #4 

Significant Issue (From Form 1): 

IObjecUve and Target Date, 

AcUon Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

Ix ___ ] No More Significant Issues 

Responsible Projected Projected 

Party Start Date Comoletion Date 

• 

\ 
! Comments 

I 

• 

0016216



• • 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM • 
Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Fire Station #5 

Prepared By: Maria Stipe 

Date: 7/28/2000 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Hazardous Materials Storage Training of personnel 

I 
If action plan Is not completed, note progress made: Annual training completed 4100 

12/1/98 Ongoing ~/ No 

0016217



,City of: Garden Grove 

Facility: Fire Station #5 

Significant Issue (From Form 1): 

!Objective and Target Date 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

[!l No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date 

• 

i Comments 

• 

0016218



• • ORANGE CO.LINTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Fire Station~ 

Prepared By: Maria Stipe 

Date: 7/28/00 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed?. 
Hazardous Materials Storage Training of personnel 
If action plan Is not completed, note progress made: Annual training completed 4/00 

12/1/98 Ongoing (!!!) / No 

0016219



City of: Garden Grove 

Facility: Fire Station #6 

Significant Issue (From Form 1 ): 

!Objective and Target Date: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

IX · 1 No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date 

• 

Comments 

• 

0016220



• • ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Fire Station #7 

Prepared By: Maria Stipe 

Date:7/28/00 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Hazardous Materials Storage Training of personnel 
If action plan Is not completed, note progress made: Annual training completed 4/00 

12/1/98 Ongoing C'!!.~ No 

0016221



City of: Garden Grove 

Facility: Fire Station #7, 

Significant Issue (From Form 1): 

I Objective and Target Date, 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORMWATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I~ _ I No More Significant Issues 

Responsible Projected Projected 

Party Start Date Comoletion Date 

• 

I 

Comments 

I 

• 

0016222



• • ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: City Hall 

Prepared By: Maria Stipe 

Date: 7128100 

Significant Issue I ACTION 1 
Materials Storage Replace generator 
If action plan Is not completed, note progress made: 

I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
TBD 12129199 Yes 1(1,I_Q) 

Revised end date: 2005. The action plan was not completed due to funding contraints. However, 

the integrety of the existing emergency generator remains good and is inspected on a regular basis. 

*Should funding become available sooner than 2005, the end date will be accelerated. 

0016223



City of: Garden Grove 

Facility: City Hall 

Significant Issue (From Form 1): 

I Objective and Target Date 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date 

• 

I Comments 

• 

0016224



• ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Police & Fire Station 

Prepared By: Maria Stipe 

Date: 7/28/00 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I 
Hazardous Materials Storage Training of personnel 12/1/98 
If action plan Is not completed, note progress made: Annual training completed 4/00 

• 

END DATE I Action Plan Completed? 

On going 0_:_~ No 

0016225



City of: Garden Grove 

Facility: Police & Fire Station 

Significant Issue (From Form 1): 

IObJective and Target Date 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I~-] No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date 

• 

Comments 

• 

0016226



•• • ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Willowick Golf Course 

Prepared By: Maria Stipe 

Date: 7 /28/00 

Significant Issue I ACTION 1 I ACTION2 I START DATE I END DATE I Action Plan Completed? 
Waste Storage Build berm Train personnel 11/1/98 12/1/98 Yes I No 
If action plan Is not completed, note progress made: Willowick Goff Course was incorrectly identified as a municipal facility and should not be included in 

this report. . Donovan Golf Courses Management, Inc. leases this property from the City and 
operates the business. There are no municipal employees. 

Vehicle & Equipment Washing Install a clarifier 12/1/98 6/1/99 Yes I No 
If action plan Is not completed, note progress made: See a note above. 

0016227



City of: Garden Grove 

Facility: Willowick Golf Course 

Significant Issue (From Form 1): 

IObjecflve and Target Date 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I ~J No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date 

• 

I 
I 

Comments 

• 

0016228



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF HUNTINGTON BEACH 

0016229



• ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

·Slgnlflcant Issues Action Plan and Updates 

City or: Huntington Beach 

Facility: Beach Maintenance Yard 

Prepared By: Edward Magyar 

Date: 14-Jul-OO 

Slanlflcant Issue I ACTION 1 I ACTION 2 I START DATE I 
Material Storage - OU Construct berm 10/1/98 

It action plan Is not completed, note progress made: In Design 07/14/08 

Fuel Spills Construct berm 10/1/98 

If action plan Is not completed, note progress made: In Design 07/14/00 

Underground Storage Tank Remove underground 12/1/98 (no longer 
storage tanks used) 

If action plan Is not completed, note progress made: In Pogress 12/1/98 

• 

END DATE I Action Plan Completed? 
10/1/99 

Yes 

10/1/99 
Yes 

12/1/99 (removed) 
Yes 

Removed 

0016230



City of: Huntington Beach 

Facility: Beach Maintenance Yard 

Significant Issue (From Form 1 ): 

!Objective and Targel llala: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date 

• 

Comments 

• 

0016231



• 
City or: Huntington Beach 

Facility: Park Maintenance Facility 

Prepared By: 

Date: 

Slanlftcant Issue I 
Material Storage/Trash Bin 

' 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlftcant Issues Action Plan and Updates 

Edward Magyar 

14-Jul-OO 

ACTION 1 I ACTION2 I START DATE I 
Construct berm 11/15/97 

If action plan Is not completed, note progress made: In Design 

Fuel Spills - Large Construct roof 11/15/97 

If action plan Is not completed, note progress made: Under Construction 

• 

END DATE I Action Plan Completed? 
Ongoing 

No 

On going 
No 

0016232



City of:· Huntington Beach 

Facility: Park Maintenance Facility 

Significant Issue (From Form 1 ): 

IObj-., and Twget Date: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues AcUon Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Party Start Date Comoletion Date 

• 

Comments 
I 

• 

0016233



• 
City of: Hunangton Beach 

Facility: Gothard Fire Station 

Prepared By: 

Date: 

Significant Issue 
Underground Storage Tank 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Acaon Plan and Updates 

Edward Magyar 

14-Jul-OO 

• 

I ACTION 1 I ACTION2 l START DATE I END DATE I Acaon Plan Completed? 

Remove tanks ~ifllllt 
Yes 

If acaon plan Is not completed, note progress made: Complete 04-04-99 

0016234



City of: Huntington Beach 

Facility: Gothard Fire Station 

Significant Issue (From Form 1 ): 

!Objective and T-Date: 

AcUonltems 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlftcant Issues AcUon Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date 

• 

Comments 
' I 
I 

• 

0016235



• 
City or:· Huntington Beach 

Facility: Joint Powers Training Center 

Prepared By: 

Date: 

Slanlflcant Issue I 
Trash Bin 

' 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

Edward Magyar 

14-Jul-OO 

ACTION 1 I ACTION2 I START DATE I 
Constr\lct roof 12/1/98 

If action plan Is not completed, note progre~s made: Revised end date·12/1/99 

Trash Bin Provide spill clean up 11/15/97 
materials 

If action plan Is not completed, note progress made: Not Stated 

• 

END DATE I Action Plan Completed? 

On-going 
No 

Ongoing 
No 

0016236



City of: Huntington Beach 

Facility: Joint Powers Training Center 

Significant Issue (From Form 1 ): 

IObjeciive and Target Date: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date 

• 

Comments 

' 

• 

0016237



• 
City of: Huntington Beach 

Facility: Warner Fire Station 

Prepared By: 

Date: 

Slanlftcant Issue I 
Underground Storage Tank 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Acdon Plan and Updates 

Edward Magyar 

14-Jul-OO 

• 

ACTION 1 I ACTION2 I START DATE I END DATE I Action Plan Completed? 

Remove tanks 4/1/99 
Yes 

If action plan Is not completed, note progress made: In Progress 12/28/98 

0016238



City of: Huntington Beach 

Facility: Warner Fire Station 

Significant Issue (From Form 1 ): 

IObJective and Target Date: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNlY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date 

• 

Comments 

• 

0016239



• ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Huntington Beach 

Facility: Civic Center 

Prepared By: Edward Magyar 

Date: 14-Jul-OO 

Significant Issue I ACTION 1 I ACTION2 I START DATE I 
Fuel Spills Replace fuel system 11/15/97 

It action plan Is not completed, note progress made: Under Construction 

Trash Bin - Police Parking Lot Construct roof and berm N/A 

If action plan Is not completed, note progress made: In Progress 

Trash Bin - City Hall Construct roof and berm NIA 

If action plan Is not completed, note progress made: In Progress 

Vehicle/Equipment Wash Water Construct vehicle washing NIA 
bay 

If action plan Is not completed, note progress made: In Progress 

• 

END DATE I Action Plan Completed? 

12/1/98 
Yes 

Pending Funding 
No 

Complete 
Yes 

Pending Funding 
No 

0016240



City of: Huntington Beach 

Facility: Civic Center 

Significant Issue (From Form 1 ): 

!Objective and Target Date: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlftcant Issues A.ctlon Plan and Updates 

IXJ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date 

• 

Comments 

• 

0016241



• ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Huntington Beach 

Facility: 19001 Huntington Street 

Prepared By: Edward Magyar 

Date: 14-Jul-OO 

,. 

Slanlftcant Issue I ACTION 1 I ACTION2 I START DATE I 
Fluoride Bulk Storage Construct Roof For Area 1/1/98 

If action plan Is not completed, note progress made: In Design 12/1/98 

Fuel Spill - Small Replace fuel system 11/15/97 
If action plan Is not completed, note progress made: In Design 1/30/99 

Material Storage Relocate and construct 1/1100 
covered storage area 

If action plan Is not completed, note progress made: In design 

• 

END DATE I Action Plan Completed? 
12/1/1998 (Pending 

funding) No 

Complete 4-1-99 Yes 

12/1/2001 (Funding 
needed) Yes 

0016242



City of: Huntington Beach 

Facility: 19001 Huntington Street 

Significant Issue (From Form 1 ): 

!Objective and T argot Date: 

AcUonltems 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date 

t 

• 

Comments 

• 

0016243



• 
City or: HunUngton Beach 

Facility: Corporate Yard 

Prepared By: 

Date: 

Slanlflcant Issue I 
Fuel Spills 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

Edward Magyar 

14-Jul-OO 

• 

ACTION 1 I ACTION2 I START DATE I END DATE I Action Plan Completed? 
Construct berm 12/1/98 1/1/99 

Yes 
If acUon plan Is not completed, note progress made: In Progras 1/1199 

I 

0016244



City of: Huntington Beach 

Facility: Corporate Yard 

Significant Issue (From Form 1): 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date 

• 

! Comments 

• 

0016245



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF IRVINE 

0016246



• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
• ISSUES ACTION PLANS & UPDATES 

CITY OF LA HABRA 

• 

0016247



• Jl 
0 11) • FO • 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 
°" 0 

' 11) .... I-' 
,s.. < 

Slgnfflcant l&1un Action Plan and Upd1te1 

' 11) 

N a 
0 .. 
0 
0 

.... 0) 
City of: La Habra 

N ..... .. .. 
0 :> 
,s.. ..... 

0 
0 

"11 
Facility: Public Works Yard 

~ .. .. 
CII 0 
0) :> 
N 1J co i!!: 
0 .. Prepared By: Alan Leung 

CII 
co 
0) 

"" Date: B/10J2000 u 

Slgnfflcant l11ue I \ ACTION1 I ACTION2 I STARTOATE I END DATE I Action Plan Completad? 

(/1 

OJ 
N 
U) 

VehlclelEqulpment Wash Water lnstell clanlier 7/.112001 6/3DID2 (Pending 

G funding) Yes I 
ff action plan 11 not completed, nota progre11 made: Rebudget for cf a rifler 711101 

I 

Trash Bin Construd a containment 7/112001 613DID2 (Pending 

G blfffl funding) Yea I 
If acUon plan 11 not completed, note progreaa made: Design containment cover 711101 

0 
(") 

(/1 
U) 0 OJ 

I '" w 

' .... 
V 

~ 0 
t:, 0 
tr, 

1J < "Tl 
Material Storage • Chemicals Cosntrucl new chemlc:al 7/1/1998 1999 e, shed· No 
It action plan II not completed, note progreaa made: Completed 

Jl 
0 

m 
z 
< 
Jl 
m 
CJ) 

0 
C 
Jl 
0 m 
u, 

1J 
CJ 
ID 
11) 

N 

1§1 
0 
N 
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City of: La Habra 

Facility: PubllcWortcs Yard 

Significant Issue (From Form 1): 

Jo- and Target Dair" 

Action llllm1 

Actions To Be Taken 

_Ql_, a# ~JI 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlncant lasue• ActJon Plan and UpdalN 

~ No More Significant Issues 

Responsible Projectad Projected 

Paitv Stalt Dale Comgletion Date 

• 

i 

' Commenta 
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0016249



• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
• ISSUES ACTION PLANS & UPDATES 

CITY OF LA PALMA 

• 

0016250



• FO. 
ORANGE COUNTY STORM WA MANAGEMENT PROGRAM • Significant Issues Action Plan and Updates 

City of: LA PALMA ~ No Significant Issues 

Facility: PUBLIC WORKS DEPARTMENT 

Prepared By: ISMILE H. NOORBAKSH 

Date: 8-8-00 

Significant Issue (From Form 1 ): NONE 

IOb)edl,e and Ta,get Dale: N/ A 

Action Items 

Responsible Projected Projected 

Actions To Be Taken Partv Start Date Comoletion Date Comments 

N/A 

0016251



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LAGUNA BEACH 

0016252



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LAGUNA HILLS 

0016253



• • 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM • 
Significant Issues Action Plan and Updates 

City of: L a g u n a H i l l s Li No Significant Issues 

Facilit • 

Prepared By: K e n n e t h H • R o s e n f i e l d , C i t Y E n g i n e e r 

Date: J u l y 2 7 , 2 0 0 0 

Significant Issue (From Form 1 ): N o n e 

Action Items 

Responsible Projected Projected 

Actions To Be Taken Partv Start Date Comoletion Date Comments 

0016254



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LAGUNA NIGUEL 

0016255



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LAKE FOREST 

0016256



• 
City of:Lake Forest 

Facility: 

Prepared By: 

Date: 

Significant Issue (From Form 1 ): 

IObjeclive and Target Dale: 

Action Items 

Actions To Be Taken 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

!RJ No Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date 

• 

Comments 

0016257



• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
• ISSUES ACTION PLANS & UPDATES 

CITY OF LOS ALAMITOS 

• 

0016258



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF MISSION VIEJO 

0016259



• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
• ISSUES ACTION PLANS & UPDATES 

CITY OF NEWPORT BEACH 

• 

0016260



• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
• ISSUES ACTION PLANS & UPDATES 

CITY OF ORANGE 

• 

0016261



• ORANGE COUNTY STORM:~ MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: 0 R..A n ~ e._ t8J No Significant Issues 

Facility ~LL L ;l\c.LuJ f.h C..itl t:f4l~ Co~P I anJ W ate., 'farJ .5) . 
PreparedBy: dante.5 E}i"se.++, .. AJm,'llis'tr4+i'1e. An4L"f5t I[ 

Date: JUnt l 5 1000 

Significant Issue (From Form 1 ): J\l O N £ 

ObjectiveandTargetDate: ALLissucs rre.v1·ollsLY .-J,.dl+itie.. .. (t Lca!,+ Yt.4r 1S re..fokt .nl (hw 
C.OMfLETEtl 

Action Items 

Responsible Projected Projected 

Actions To Be Taken Partv Start Date Comoletion Date Comments 

• 0016262



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF PLACENTIA 

0016263



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF SAN CLEMENTE 

0016264



• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
• ISSUES ACTION PLANS & UPDATES 

CITY OF SAN JUAN CAPISTRANO 

• 

0016265



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF SANTA ANA 

0016266



• 
City of: Santa Ana 

Facillty: Co,poratlon Yard 

Action Items 

· 7-11- cc 

.2. 
ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM • 

Significant Issues Acdon Plan and Updates 

1D-l -'i'1 ........ 

0 No More Significant Issues 

Responslble 

p 

ProJec:ted · 

· tld-; o#J I Ae,,fzt)J\l 2 

:St5 ~W\. AfeA 

Projected ,. 

~w ~,v CumPte11 

tJo 

~ 14 ~11\)b 1ts 

0016267



City of: Santa Ana 

FIICllity: Corporation Yard 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlflcant Issues Action Plan and Updates 

D No More Significant Issues 

....... 

, .. 
' 

Significant Issue (From Form 1): 'SVW,Lll Aac{;,,,,f. Si),//S, ~ C>:\t:ee..{ cS1tr:e..i?,ru6:: Rut>J-Dft 

Action Items 

7-ll-OD. 

• 

Reaponslble 

lk,+t~ I 
)k 2e..tW\. ~ oR_ 

~-rJ-6.uJ L1~u.ld, 

i_~ 

I 
Projected Projected I' . 

Comments 

Ae+,~~. J. ~ ~(,w e&n.DlekJ 

No 
i tit./ <i..V\A. p_ TPA,JJttuG- ~ es 

, 

t~kl l 6fo2.V1A. :OR.AttJ (iHiTh~1o>J. ~yS4elN\.. f ~1001 

• • 

0016268



•• 
ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Santa Ana 

Facility: Corporation Yard 

Prepared By: 

Date: 

Slanlflcant Issue I · ACTION 1 I ACTION 2 I STARTDATE l 
Material Storage - (Out Door) Construct a roof & Train employees 1/5/98 
Chemicals containment benn 
If action plan Is not completed, note pr9gress made: In Progress 

~-_( 

• 

ENDDATE I Action Plan Completed? 
7/1/98 

Yes / No 

0016269



~ 

1 
. I 

i 
J 

. . ··II 
. ·1 

1 
,j 

... ·1 ·, 
~ 

' 

/ 

CllJ of: santa Ana 

F!5@y; Corporation Yard 

, 
:fetc1LL 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Actlon Plan and Updates 

ACTION1 · 
Conslruct a roof & 
containment berm 

ACTION2 
employees 

START DATE 
1 

faction plan Is not completed, nota progren made: In Progress 

/Iv 

• 

,. 

...... 

END DATE 
//98 

.. 

.. 

• 

0016270



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF SEAL BEACH 

0016271



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF STANTON 

0016272



• FORM. 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Stanton 

Facility: 10652 Bell Street 

Prepared By: Craig Stubbe and Pin Chan 

Date: July 201 2000 

E I d t nc ose s orage pad with block on three sides Placed concrete on 1/2 of storaae floor. 

Significant Issue I ACTION 1 ACTION 2 START DATE 

Materials Storage I Increase inspections of Train employees 11/15/97 
storage area 

If action plan Is not completed, note progress made: In progress 
I 

• 

END DATE Action Plan Completed? 

On Going 
Yes I No ~ 

-··· -· 

0016273



City of: Stanton 

Facility: 10652 Bell Street 

Significant Issue (From Form 1 ): 

!Objective and Ta,get Date 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

Ll No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date 

• 

Comments 

• 

0016274



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF TUSTIN 

0016275



• ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Tustin 

Facility Corporate Yard 

Prepared By Thomas Lo (URS) 

Date. 8/1/2000 

Significant Issue I ACTION 1 I ACTION2 I START DATE I 
Sweeper Transfer Area Temporary sand bag (2A) Design and installation of NIA 

containment berms are in place canopy over sweeper transfer 
preventing runoff from entering area. 
the storm drain system. Sump 
water is removed by the waste 
hauler and the sump pump is . 
disabled to avoid accidental 
dist;harge into the storm drain 
system. 
(Completed prior to 1999) 

(28) Obtain wastewater 
discharge permit from the 
Orange County Sanitation 
District for wash rack 
discharge to the sanitary 
sewer. 

If action plan is not completed, note progress made: Design of Canopy complete. 
Construction anticipated in 
October 2000. 
Wastewater discharge permit 
application complete. Being 
submitted to OCSD for 
issuance. 

NIA 
If action plan is not completed, note progress made: 

NIA 
If action plan is not completed, note progress made: 

• 

END DATE I Action Plan Completed? 

NIA Yes (Action 1) / No (Action 2A) 

No (Action 28) 

NIA Yes 

NIA Yes 

0016276



City of: Tustin 

Facility Corporate Yard 

Significant Issue (From Form 1) 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

II No More Significant Issues 

I ._O_b-je_c_ti_ve_a_nd_T_ar_g_e_t _D_at_e_: --------------------------------------------------'' 

Action Items 

Responsible Projected Projected 

Actions To Be Taken Partv Start Date Completion Date Comments 

• •• • 

0016277



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF VILLA PARK 

0016278



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF WESTMINSTER 

0016279



• 
City of: Wesbnlnster 

Facility: Corporation Yard 

Prepared By: 

Date: 

Slanlflcant Issue 
Paint Drying Area 

ORANGE COUNTY STORM:• MANAGEMENT PROGRAM 

Significant Issues AcUon Plan and Updates 

I ACTION 1 I ACTION 2 I STARTDATE I 
Construct a canopy removed drying area 1/1/98 

If action plan Is not completed, note progre~s made: we store drying paint In drums that aew pumped out when full. 

• 

END DATE I Action Plan Completed? 
5/1/98 

Yes 

0016280



City of: Westminster 

Facility: Corporation Yard 

Significant Issue (From Form 1 ): 

IObjective and Ta19et Date: 

AcUon Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues AcUon Plan and Updates 

0 No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date 

• 

Comments 

• 

0016281



• 

• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF YORBA LINDA 

0016282



• 

• 

• 

APPENDIX 3.3 

BMP GUIDELINES 

0016283



• 

• 

• 

COUNTY OF ORANGE 
PUBLIC FACILITIES & RESOURCES DEPARTMENT 

April 03, 2000 

To: Automotive Service Managers 

Vicki L W:ilson. Di~cror_ 

Environmental Resources 
1085::'. Douglass Road 
.\naheim, C..\ 9:?80o 

Telephone: (714) 567-636) 
Fax (714) 567-6::0 

Subject: Automotive Service Center Maintenance- Control of Wash Water Runoff 

Dear Sir or Madam: 

This letter is being sent to automotive service businesses to draw the attention of service 
managers to the need to eliminate the discharge of pollutants in wash water runoff to the street 
and storm drain and to explain why these discharges are of concern to municipalities in Orange 
County. 

In 1990, pursuant to the federal Water Quality Act, Orange County's municipalities received 
National Pollutant Discharge Elimination System (NPDES) permits. These NPDES permits 
require the municipalities to eliminate non-stormwater discharges to their storm drain systems 
and reduce the discharge of pollutants in stormwater runoff to the maximum extent practicable. 
As a consequence of these requirements, Orange County's municipalities must address the 
routine disposal of automotive service center wash water runoff to the street and storm drain. 

Pressure washing or steam cleaning of areas used for automotive servicing results in runoff 
containing detergents, caustic cleaning agents, oils and grease, and heavy metals. Consequently, 
eliminating the discharge of these pollutants to the street or storm drain will make a significant 
contribution towards protecting the creeks, rives, streams and sensitive receiving waters that 
ultimately receive all runoff from the municipal storm drain system. 

The proper management of this waste stream can also help ensure that regulatory intervention to 
protect sensitive receiving waters and the municipal storm drain system is avoided, The State 
Fish and Game Coae, State Water Code and local Water Quality Ordinances enforced by this 
Department and the cities of Orange County all include provision that prohibit unpermitted 
disposal of wastes to the municipal storm drain system and surface waters. 

A number of automotive service centers already use "zero discharge" cleaning services or have 
arranged with sewering agencies for the direct disposal of waste to the sanitary sewer. If you 
have not previously considered arranging for the safe disposal of facility wash water, the 
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Automotive Service Centers 
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attached guidelines prepared by this Depanment in collaboration with the Regional Water 
Quality Control Board (Santa Ana Region), should be helpful to you. 

Please direct any questions regarding this letter to Karen Ashby at (714) 567-6297. 

Very trul yours, -· : 

)/' K-, 
s m~er 

Environmental Resources 

Distribution 

Attachment: Guidelines for Automotive Service Center Maintenance - Control of Wash Water 
Runoff 

cc: Mark Smythe, Regional Water Quality Control Board -Region 8 
Deborah Jayne, Regional Water Quality Control Board, Region 9 
Dan Meer, USEPA Region IX 
Co-Permittee Cities · 

• 

• 

• 
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• GUIDELINES FOR CLEANING AUTOMOTIVE SERVICE FACILITIES 

• 

• 

Stearn/Pressure Washing of Vehicle Maintenance Areas & Fuel Dispensing Areas 

•!• Block the storm drain and collect water/waste for disposal to the sanitary sewer (with 
the prior approval of the local sanitation district). 

Pressure Washing Sidewalks, Parking Lots, Common Areas 

•!• If soap or any other cleaning agent is used, block the storm drain and collect 
water/waste and discharge to the sanitary sewer (with the approval of the local 
sanitation district). 

•!• If only tap water with no cleaning agent is used, then the following Best Management 
Practices (BMPs) must be implemented before pressure washing: 

~ Prior to washing, clean and/or sweep all large debris from the area, and 

~ Clean any oil/auto fluid spills with an appropriate dry method, such as kitty litter 
or other absorbent, and atispose of appropriately, 

~ To the extent practicable, the wash water must be directed to vegetative or 
unpaved areas where it would percolate, 

~ If visual observation of the wash water indicates contamination (cloudy, colored, 
presence of suspended solids), additional Best Management Practices such as 
temporary retention of wash water ( sandbags around storm drain inlets) or 
filtration methods must be implemented prior to discharge. 

For further information, please contact: 

Karen Ashby, County of Orange, PFRD/Stormwater Section. Tel. (714) 567-6297 
Mark Smythe, Regional Water Quality Control Board - Santa Ana Region. Tel. (909) 
782-4998 - -
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GUIDELINES FOR CLEANING AUTOMOTIVE SERVICE FACILITIES 

Steam/Pressure Washing of Vehicle Maintenance Areas & Fuel Dispensing Areas 

•:• Block the storm drain and collect water/waste for disposal to the sanitary sewer (with the 
prior approval of the local sanitation district). 

· · Pressure Washing Sidewalks, Parlcing Lots, Common Areas· · 

•:• If soap or any other cleaning agent is used, block the storm drain and collect water/waste and 
discharge to the sanitary sewer (with the approval of the local sanitation district). 

•:• If only tap water with no cleaning agents is used, then the following Best Management 
Practices (BMPs) must be implemented before pressure washing: 

~ Prior to washing, clean and/ or sweep all large debris from the area, and 

~ Clean any oil/auto fluid spills with an appropriate dry method, such as kitty litter or other 
absorbent, and dispose of appropriately, 

~ To the extent practicable, the wash water must be directed to vegetative or unpaved areas 
where it would percolate, 

;,, If visual observation of the wash water indicates contamination (cloudy, colored, 
presence of suspended solids), additional best management practices such as temporary 
retention of wash water (sand bags around storm drain inlets) or filtration methods must 
be implemented prior to discharge. 

For further information, please contact: 

Richard Boon, County of Orange, PFRD/Stormwater Section. Tel. (714)567-6371 
Laurie Taul, Regional Water Quality Control Board - Santa Ana Region Tel. (909)782-4906 

• 

• 

• 
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County or Orange 
Public Faciiities & -Resources Department 

John W. Sibley, Director 

June I 0, 1998 

To: Automotive Service Managers 

Subject: Automotive Service Center Maintenance - Control of Wash Water Runoff 

Dear Sir or Madam: 

This letter is being sent to automotive service businesses to draw the attention of service 
managers to the need to eliminate the discharge of pollutants in wash water runoff to the street 
and storm drain and to explain why these discharges are of concern to municipalities in Orange 
County. 

In 1990, pursuant to the federal Water Quality Act, Orange County's municipalities received 
National Pollutant Discharge Elimination System (NPDES) permits. These NPDES permits 
require the municipalities to eliminate non-stormwater discharges to their storm drain systems 
and reduce the discharge of pollutants in stonnwater runoff to the maximum extent practicable . 
As a consequence of these requirements, the routine use of the street and storm drain for the 
disposal of automotive service center wash water runoff must be addressed by Orange County's 
municipalities. 

The pressure washing or steam cleaning of areas that are used for automotive servicing generally 
means that any runoff will contain detergents, caustic cleaning agents, oils and grease, and heavy 
metals. Consequently, eliminating the discharge of these pollutants to the street or storm drain 
will make a significant contribution towards protecting the creeks, rivers, streams and sensitive 
receiving waters that ultimately receive all runoff from the municipal storm drain sysfem. 

The proper management of this waste stream can also help ensure that regulatory intervention to 
protect sensitive receiving waters and the municipal storm drain system is avoided. The State 
Fish and Game Code, State Water Code and local Water Quality Ordinances enforced by this 

-o-epartfuenf and the cities of Orange County all include provisions that prohibit the unpennitted 
disposal of wastes to the municipal storm drain system and surface waters. 

A number of automotive service centers already use "zero discharge" cleaning services or have 
arranged with sewering agencies for the direct disposal of waste to the sanitary sewer. If you 
have not previously considered arranging for the safe disposal of facility wash water, the 
attached guidelines, which have been prepared by this Department in collaboration with the 
Regional Water Quality Control Board (Santa Ana Region), should be helpful to you . 

LOCATION: 
300 N. FLOWER ST 
SANTA ANA, CALIFORNIA 

MAILING ADDRESS: 
P.O. BOX 4048 
SANTA ANA, CA 92702-4048 

TELEPHONE: 
(714) 834-2300 
FAX# 834-5188 
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Please direct any questions regarding this letter to Richard Boon at (714)567-6371. 

I rOI1\IlllllJ:~ 

Manager 
Environmental Resources 

Attachment: Guidelines 

CC: Laurie Taul, Regional Water Quality Control Board - Region 8 
Deborah Jayne, Regional Water Quality Control Board - Region 9 
Dan Meer, USEPA Region IX 
City Representatives 

• 

• 

• 
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• 
For More Information ... 

{!uestiom regarding this notice 111,~1· he directed lo: 

The Orange Co11111y />11hlic Facilities and Resources 
IJeparlment 's S1orm11•a1er Se,·tion al (7 l-1)567-6363 

Or 

Pavlova Vitale of'the Sama Ana Regional Water 
Q11ali(v Colllrol Board al (909) 782-./ 130 

• 
MOBILE 

DETAILING AND 
THE WATER 

QUALITY ACT 

This/~rer has heen prepared at the request ,!f the 
1110hile detailing i11d11.\·lly lo pmvide direl'lio11 ll'ith 

regard lo rnmpliance ll'ith the.federal Water {!1111/ity 
Act of/9N7. 
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THE WATER QUALITY ACT: 
Controlling Storm Drain Pollution 

Under the federal Water Quality Act of 1987, 
the County and cities of Orange County- are 
obligated to control the discharge of 
pollutants into storm drain systems. 
Specifically, National Pollutant Discharge 
Elimination System (NPDES) Permits issued 
by the state in 1990 pursuant to the Act 
prohibit the public agencies of Orange 
County from accepting, with few exceptions, 

· non-stormwater discharges into these 
systems. 

According to EPA, exceptions to local 
regulation include water line flushing. 
landscape irrigation water, water from 
potable water sources. foundation drains, air 
conditioning condensation, irrigation water, 
water from crawl space pumps, footing 
drains. lawn watering, individual residential 
car washing, dechlorinated swimming pool 
discharges, street wash runoff and fire 
fighting runoff. 

. The County's NPDES Permits 
prohibit, with few exceptions, non

stormwater discharges into the 
storm drain system. 

• 

Mobile Detailing Procedures 

Since commercial vehicle washing, including 
mobile detailing. is not exempted, the 
following procedures should be adopted by 
individuals performing this service: 

I. When cleaning engines and/or vehicles 
using chemical additives such as soaps, 
·solvents or degreasers. 

a. Service must be performed at a 
facility that has the equipment to 
properly process the contaminated 
wastewater runoff, or 

b. Service must be performed using a 
leak-proof ground cover device that 
will catch and contain all 
contaminated wastewater runoff for 
later disposal in a manner that 
complies with all city, county, stale 
and federal codes . 

• 

2. When engine cleaning is not involved, the 
service may be performed using only 
deionized water, purified water, and/or 
tap waler with no additives for wash and 
rinse purposes. This waler may then be 
discharged to the storm drain systems 
provided there is no visible evidence of 
chemical contamination such as foams. 
odors, discoloration, etc. 

When chemical products must be used to 
perform this type of service, they must be 
used on a 'spot basis, and wiped off prior 
to rinsing. 

3. Equipment, such as ground cover devices, 
shall be. regularly inspected and 
maintained to ensure proper and effective 
functioning. 

Before, you allow a11yt/1i11,: t" 1:" 
ilrt,, tlte ,:utter,,, .'itrm,r rlfflill, 

.'itop t" t/1i11k! 

Storm drai11.'i ru11 ,lirectly i11to 
d1a1111el'i mul aeek.'i, t/,r1111,:lt wetlmul'i 

mu/ to tl,e oc·ea11. 

• 
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• 
For More Information ... 

Questions regarding this brochure may be directed to: 

The Orange County Public Facilities and 
Resources Department's 
Stormwater Section at (714) 567-6363 

• • 
Pool Maintenance 

and the 
Water Quality Act 

• 

July 2000 

This brochure has been prepared to 
inform the public of the guidelines that 

have been established regarding the 
discharge of pool water in Orange 
County in order to protect stqrm 
drains, channels, creeks and bays. 
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Pool Maintenance and 
the Water Quality Act 

This brochure is presented to you to 
expla~n the regulatory issues regarding 
the discharge of pool water and the two 
methods by which it may be discharged. 

Many pools are plumbed to allow the 
discharge to go directly to the sanitary 
sewer. This is an acceptable and 
preferred method of disposal. 

Where the discharge of pool water to 
the sanitary sewer is not feasible, 
federal law allows the release of 
dechlorinated swimming pool water. In 
Orange County the guidlines for such 
releases requires pool owners to ensure 
that all the following criteria are met: 

• The residential chlorine does not 
exceed 0.1 mg/I (parts per milli_on); 

• The pH is between 6.5 and 8.5; 

• The water is free of any unusual 
coloration; 

·There is no dischar~3e of filter media; . 
• There is no discharge of acid cleaning 
wastes; and 

• Any pipe connection to the 
stormdrain system has permits 
from the city or county having 
jurisdiction .• 

Compliance with this guidance can be 
verified using a pool testing kit. Excess 
chlorine can be removed by removing 
th~ chlori~e tablets for a couple of days 
prior to discharge or by purchasing 
dechlorinating chemicals from local pool 
supply companies. 

• 

By ensuring compliance with these 
criteria, you will make a significant 
contribution toward keeping pollutants 
out of Orange County's creeks, streams 
and receiving waters and help to . 
protect organisms that are sensitive 
to pool chemicals. 

rr=========================··-
~efore you allow anything to go 
into the gutter or storm drain, 
stop to think . 

Storm drains run directly into 
channels and creeks, through 
wetlands and to the ocean. 

Remember the ocean begins at 
your front door. • 
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GUIDELINES FOR RESTAURANT CLEANING OPERATIONS 

General Cleaning Operations 

•!• Clean floormats, filters and garbage cans in a mop sink, floor drain or contained 
area outside. 

•!• Pour all washwater into a janitorial or mop sink. 

•!• Keep dumpster area clean and closed, clean area following the guidelines .listed 
below. 

Steam/Pressure Washing of Dumpster Areas, Sidewalks and Common Areas 

•!• Block the storm drain and collect all water/waste for disposal to the sanitary sewer 
(with the prior approval of the local sanitation district). 

Hose Washing of Dumpster Areas, Sidewalks, Common Areas 

•!• If hot water, soap or any other cleaning agent is used, block the storm drain and 
collect water/waste and discharge to the sanitary sewer (with the approval of the 
local sanitation district) . 

•!• If only cold tap water with no cleaning agent is used, then the following Best 
Management Practices (BMPs) must be implemented before washing: 

~ Prior to washing, clean and/or sweep all large debris from the area, and 

~ Clean any fluid spills with an appropriate dry method, such as kitty litter or other 
absorbent, and dispose of appropriately, 

~ To the extent practicable, the wash water must be directed to vegetative or 
unpaved areas where it would percolate, 

~ If visual observation of the wash water indicates contamination (cloudy, colored, 
presence of suspended solids), additional Best Management Practices· such as 
temporary retention of wash water (sandbags around storm drain inlets) or 
filtration methods must be implemented prior to discharge. 

For further information, please contact: 

Karen Ashby, County of Orange, PFRD/Stormwater Section (714) 567-6297 
Angela Duzich, City of Dana PoinUCode Enforcement (949) 248-3565 
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APPENDIX 3.4 

ORANGE-COUNTY STORMWATER PROGRAM PUBLIC AND 
BUSINESS EDUCATION STRATEGY 
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FINAL REPORT 

Recommendations for Expanding 

the Orange County Stonnwater Prograr11' s 

Public and Business Education 

Outreach Program 

Prepared for: 

County of Orange 
Public Facilities and Resources Department 

I 0852 Douglass Road 
Anaheim, CA 92806 

Prepared by: 

PS Enterprises 
3350 Ocean Park Boulevard 

Suite 205 
Santa Monica, CA 90405 

(310) 392-6195 phone 
(310) 399-6971 fax 

Submitted: 

September 15, 1999 
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I. Executive Summary 

The kevs to a successful long-term. comple~ issue-oriented public 
outrea~h campaign are: know your audiences; develop messages 
and outreach activities based on what motivates them: monitor and 
evaluate success as you go; and redefine messages and target 
audiences as needed. 

The Orange County Stormwater Program (Stormwater Program) is seeking to expand its 
public outreach campaign to reach a wider audience, and effectively educate and 
motivate residents and business owners to adopt a variety of simple behavior changes that 
can help to prevent stormwater pollution. 

To succeed, this campaign must be well-planned yet flexible, so that it can stay 
responsive t~and reflective of.-the increasing levels of resident and business owner 
awareness over the course of the campaign. All campaign outreach components must be 
implemented in accordance with a ''master timeline, '' so that they synergistically build 
upon each other, reaching their targets from a variety of angles. Finally, the County can 
amplify campaign volume and coverage by creating a long-term campaign "brand name" 
that sets the tone and creates the impetus for comprehensive, unified countywide delivery 
of educational messages. 

Recommendation #1: Conduct Periodic Surveys to Assess Changes in Public 
Perceptions 

In order to develop a campaign that really "speaks to" and moves its audience to adopt 
behavior changes, the Stormwater Program will need to determine the cUITent levels of 
knowledge and understanding possessed by Orange County residents. According to the 
1994 Orange County Stormwater Pollution Prevention and Flood Awareness Survey, 
only 31 percent of the residents in Orange County were aware that the sewer system and 
the storm drain system are distinct from each other. 

This means that 69 percent of the Orange County population has not yet learned that the 
river of waste that flows off of streets-and other impermeable surfaces-into the storm 
drain system is carried directly to the ocean without benefit of"sewage" treatment. 
While the recent beach closures (al)d associated news media coverage) have heightened 
awareness of pollution in our waterways, the relationship to untreated stormwater runoff 
has not been made clearly enough. Until this reality sinks in-and each person takes 
responsibility for stormwater pollution causes and consequences-it is unlikely that a 
widespread shift in public attitudes and behaviors will occur. 

Thus, before the Stormwater Program can launch an expanded campaign, it needs to 
determine what changes in public perception have occUITed since the 1994 survey. PS 
Enterprises (PSE) therefore strongly recommends that the Stormwater Program prepare 
for its long-term campaign by conducting a survey to identify and more fully understand 
the current level of general knowledge held by people in Orange County. Based on this 

Recommendalions for Expanding the Orange County Slormwater Program s 
Public and Business Education ()ulreach Program 
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research, the Stormwater Program will be able to formulate appropriate messages. set 
realistic goals that will keep the campaign on track, implement cost-effective outreach 
activities, and evaluate the success of the campaign over time. Furthermore. the 
Stormwater Program will be able to make appropriate and timely revisions in the 
_m~ssages or the methods of outreach, responding to shifts in public perception. 

If the survey results indicate that a large percentage of the population still does not know 
that urban runoff is discharged to the ocean without treatment-and that the resultant 
water pollution affects the health of swimmers, sea life, and the local economy-then the 
immediate goal of the campaign must be to reach more people with this crucial 
information. On the other hand, if the vast majority of the population in Orange County 
now recognizes the severity of this problem, then outreach materials can stress how each 
person can be part of the solution by taking specific yet simple everyday precautions. 

This document also suggests survey questions that will enable the Stormwater Program to 
identify the characteristics of specific population sub-groups that are most likely to 
need-and heed-the pollution-prevention message. However, because of the expense 
entailed in conducting such an in-depth survey, PSE has indicated which questions are 
most essential for obtaining a general gauge of knowledge, attitudes and behaviors of 
residents about stormwater pollution prevention. 

PSE further recommends that the Stormwater Program conduct a second survey
midway in the long-term campaign-to determine whether the goals of the program are 
being met. This survey data will enable the Stormwater Program to fine-tune its 
outreach-or alter its direction-. in accordance with shifts in public awareness and 
interest. A final survey at campaign's end will reveal how effectively the campaign 
achieved the StormwaterProgram's goals and will provide insight as to what the next 
steps should be to achieve an even broader adoption of best management practices 
(BMPs). 

In addition to periodic countywide public opinion surveys, PSE encourages the 
Stormwater Program to use a variety of measurement tools to evaluate the effectiveness 
of outreach materials - in the design phase - and outreach activities as they are being 
conducted. We discuss various assessment tools, including focus groups, intercept 
interviews. and questionnaires and we provide recommendations for obtaining immediate 
responses from a particular OUtfC?aCp ~m>_n. 
Recommendation #2: Segment the Audience to Tailor the Message and Outreach 

Given that industrial inputs to the storm drain system are highly regulated, the general 
audiences that the County will want to reach-and that this document describes-are 
residents and businesses . 

· Recommendations for Ezpanding the Orange County Stormwater Program s 
Public and Business Education Outreach Program 

FINAL REPORT 
Page2of59 
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General Population 

The residential population of Orange County includes people with young children. 
homeowners, pet owners, consumers of hazardous materials (such as fenilizers. 
_pesticides, paints, etc.) and school kids. By developing outreach mate~als specifically 
related to activities or products favored by these subgroups. the behavior changes that the 
Stormwater Program is requesting will appear relatively easy to adopt and integrate into 
their daily lives .. 

Residents can be reached through a variety of means, such as radio. print. and billboard 
advenisements; presentations at community meetings; the placement of materials at 
public counters; the news media; radio public service announcements; and school 
education programs that tum children into their parents' •1eachers." Colorful. non
traditional formats for presenting educational materials will make them more visible amid 
the clutter of literature every resident receives and discards on a regular basis. 

Many residents have grown very familiar with a variety of environmental messages and 
have made BMPs such as recycling, and the proper disposal of household hazardous 
waste, a regular part of their cleaning routines. The Stormwater Program can build upon 
this ingrained impulse to .. do the right thing" by incorporating messages from these 
educational programs into its outreach materials. Most often, environmental messages 
regarding disposal of materials directly translate to the best management practices for 
stormwater pollution prevention. 

Business Audiences 

Orange County's business audience includes owners, managers, employees, and 
customers of industries and businesses of all sizes. It is imperative that all of these 
peop!~ understand the penalties of polluting behaviors. However, the Stonnwater 
Program· s campaign will be more effective-and compliance more readily achieved-if 
the Stormwater Program focuses o_n the .. carrot"'Tather than the .. stick," and if the County 
is perceived as a partner/facilitator rather than as an enforcer/punisher. 

The best incentives/rewards that the Stormwater Program can offer to compliant 
businesses is publicity. Through the Stonnwater Program's newsletters, media releases, 
and cenifications-as well as through formal recognition from the County Board of 
Supervisors and/or city councils-the Program can •'promote" to the public those 
companies that employ environmentally sound practices in all of their business activities. 
And by educating the public to favor such companies~ the Stormwater Program can create 
a popular force that uses monetary incentives to convince companies to follow the 
recommended BMPs. 

A second essential strategy that will enhance compliance is to include representatives 
from each of the audience categories in the development stage of the campaign to help 
refine the message and outreach strategies. Not only will this create early "buy-in" from 
business audiences, but the Stormwater Program will also gain a far better understanding 

.. -
Recommendalions for Ezpanding the Orange County Stormwater Program 's 

Public and Business Education Outreach Program 
FINAL REPORT 
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of specific issues involved and will thus be able to create a more workable set of BMPs. 
With the help of these groups, the Stormwater Program will also discover the most 
effective ways to communicate the BMPs to different business operators. 

The Stormwater Program can reach large and/or established industry and business 
audiences through their respective associations' newsletters and meetings-as well as 
through their customers. But mobile industries-like auto detailers. construction 
companies, surface cleaners, and carpet cleaners-can be·a challenge to reach with 
educational messages. This is because of the diversity of the industries. their transient 
operators, cultural and educational differences, language barriers. and the additional 
effon and expense that may be required for some of these industries to implement the 
BMPs. 

The people most.able to persuade mobile service providers to utilize environmentally 
friendly procedures in their operations are their customers; for service users have direct 
contact with members of the mobile industries and will be held liable for pollution that 
occurs on their property. Thus, educating the public, publicizing compliant businesses, 
and working with mobile business owners-along with their customers and suppliers-to 
develop specific, realistic BMPs as well as effective outreach materials, are the three 
primary strategies for creating compliance in this group of business owners. 

Recommendation #3: Create a Guidebook to Communicate Purpose and Structure 
for Outreach Campaign 

As the lead entity for public education under the Stormwater Program, the County of 
Orange has a number of responsibilities. It must develop, implement, and measure an 
effective outreach campaign, and provide the cities with opportunities to implement this 
campaign at a local level, so that the widest possible audience can be reached in the 
shonest possible time through the most efficient and economic means. 

To achieve this ambitious objective, PSE recommends that the Stormwater Program 
create a comprehensive guidebook that describes the rationale behind-and the details 
of-every element of the campaign, from its unified look to its ultimate goals. The 
Stormwater Program's responsibilities, and the opportunities for cities to participate, 
should also be specified along with target audiences, timelines for implementation, and 
the means to measure the effectiveness of each activity detailed in the guidebook. The 
guide6ook: allows all cities to follow the long-term campaign and to anticipate the 
development of outreach elements by the County of Orange. This document provides a 
prototype for such a guidebook, and details a number of specific outreach activities 
directed toward.the general public and business audiences. 

Recommendation #4: Use Existing Avenues to Reach Residents and Businesses 
Most Cost Effectively 

One of the most cost-effective ways for the Stormwater Program to deliver educational 
messages to Orange County residents and businesses is through existing distribution 
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avenues. A vast number of networks currently feed information to the public and within 
communities. These outlets-including neighborhood block clubs, libraries. community • 
events, health inspection visits to businesses, animal registration mailings. and business 
associations-are identified in this document. 

in mosi'cases, these outlets respond positively to requests for dissemination of 
educational information. through inclusion in mailings or newsletters. by placement at 

.. public desks, and/or by handing out.materials or hosting speakers at meetings. This~ 
broad-based approach will reach a wide audience and use minimal Stormwater Program 
resources. 

Conclusion 

The health and well being of the Orange County population is critical to the economic 
success of the region. Effective stonnwater public education-that motivates the 
population to change its behavior and reduce pollution of local waterways-is an 
essential step in maintaining the environmental quality of life for all residents. 

PS Enterprises commends the Orange County Stonnwater Program for seeking. to create a 
strategic and cost-effective long-term public and business education campaign that stays 
ahead of the regulatory process. It is our sincere belief that the document we have 
prepared will serve as an integral planning tool for the Stonnwater Program to design and 
implement a model program that will dramatically influence the behavior of Orange 
County residents and businesses, resulting in a significant reduction in stonnwater • 
pollution. 
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Il. · What We Know 

Requirements 

The Orange County Stormwater Program (Stormwater Program) finds itself in a 
fonuitous position, compared with most other entities required to create and implement 
stormwater public education campaigns. The Stormwater Program is not "under the gun" 
of a coun order; thus, it has much more latitude to create a campaign that meets the 
specific needs of the region and the Stormwater Program's internal goals. 

The Stormwater Program is the combined force of the County of Orange and all cities 
within Orange County-united to meet the requirements of three documents: the 
Drainage Area Management Plan; National Pollutant Discharge Elimination System 
Permits; and the Report of Waste Discharge. These documents govern what stoll';water 
public outreach efforts the Stormwater Program will implement. 

As the lead entity for public education under the Stormwater Program, the County of 
Orange will prepare and submit public outreach goals for inclusion in these reports, on 
behalf of the Stormwater Program. An integrated long-term (at least five year) public 
outreach strategy is critical to ensure synergy among all outreach efforts. 

The Stormwater Program must fulfill requirements both broad and specific. PS 
Enterprises (PSE) has analyzed the public education sections of the documents listed 
above and has determined that, as the lead entity for public education under the 

. S tormwater Program, the County of Orange is committed to: 

• 
• 

• 
• 

• 

• 

0 

• 

Coordinating a countywide public awareness campaign; 
informing the community about the origins and causes of non-point source pollution 
and its significant contribution to water quality impairment; 
Preparing and distributing a stonnwater pollution brochure and poster; 
Identifying and promoting behavioral changes that will contribute to controlling 
pollutants at the source; 
Participating in joint outreach with other programs including, but not limited to, other 
municipal stormwater programs to ensure that the public is presented a consistent 
stormwater pollution prevention message;-
C oordinating activities with other public information programs, such as water 
districts, sanitation districts, fire departments and community and environmental 
groups; 
Creating a message that includes more recognizable environmental issues, such as 
recycling, proper disposal of chemicals, reducing the waste of water, littering, 
pollution of coastal areas, etc.; 
Developing and disseminating Best Management Practices (BMPs) guidelines for 
specified activities not otherwise regulated by any agency (mobile pavement pressure 
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washing, mobile vehicle maintenance. carpet cleaners, restaurant floor mat cle~ing. 
commercial landscape maintenance, pavement cutting for utilities. etc.); • 

• Developing public education materials to encourage the public to repon illegal 
dumping from residential, industrial, consuuction and commercial sites into public 
streets, storm drains and other water bodies; 

-.--Incorporating stormwaterpollution features into Orange County Fair booths. 
community fair booths, and speaking engagements; and, 

• . Continuing the household hazardous waste outreach program. 

This PS Enterprises report reviews the processes necessary to prepare for and meet these 
requirements and, in many cases, includes recommendations for outreach activities. 

Outreach to Date 
The County of Orange has a significant household hazardous waste collection program 
and a used oil recycling outreach program, both of which deliver messages that di·-ectly 
affect the volume of pollutants that end up in the storm drain system. 

The educational component of the Orange County Stormwater Program is in its infancy. 
The Stonnwater Program has developed a brochure and implemented many outreach 
activities and, in some cases, individual cities have developed their own stonnwater 
outreach materials. Past Stonnwater Program outreach efforts include: 

• Distribution of Public Service .Announcements (PSAs) to local cable and public 
television stations and movie theaters; 

• Distribution of three brochures: The Ocean Begins at Your Front Door, Preventing 
Sea Sickness and Do You Know Where the Water in Your Storm Drain Goes? to the 
general public through interest groups and libraries; 

• Production of a 30-minute educational video, "The Ocean Begins at Our Front Door .. ; 
• Staffing booths at community outreach events, including the Orange County Fair, the 

Eanh Day Fair, and the Beach Clean-Up Days; 
• Coordination ofclean-up events in pannership with the Harbors, Beaches and Parks 

Function; 
• Placement of stonnwater related articles in the County's Flood/ine newsletter; 
• Presentations to interest groups; 
• Presentations on the stonnwater mandate and the Stonnwater Program at business 

workshops and seminars; 
• Participation in the Statewide .. Pollution Prevention Week"; 
• Development and distribution ofBMP guidelines to automotive.service centers; 
• A Hotline for.receiving questions and requests for materials; and, · 
• Conducting a Stonnwater Pollution Prevention and Flood Awareness Public Survey 

as part of the 1994 Orange County Annual Survey. 

( A review of these outreach efforts will be included in Section V, along with 
recommendations for future activities.) 

---
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While the Stonnwater Program's outreach effons to date have most likely increased 
public awareness of stormwater pollution. they are only discrete elements. The 
Stormwater Program must plan a comprehensive outreach campaign to ensure its 
message is appropriate, consistent, and delivered in the most cost-effective manner. We 
will suggest, among other strategies, that the Stonnwater Program develop its own "brand 

-name" that will help deliver an integrated message to its residents. 

This document builds upon the Stonnwater Program's public outreach effons to date. 
providing an approach to a long-tenn cost-effective strategy for a targeted stormwater 
public education campaign, with easy-to-implement elements . 
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m. Measuring Effectiveness 

This section will review research to date and recommend effective methods. frequencies. 
~ey questions, etc. that could be used to evaluate the success of the Stonnwater 
Program's public and business education strategy. 

Wewill: -

I ) Review the results and methodology of the 1994 Orange County Storm water 
Pollution Prevention and Flood Awareness Survey conducted by Mark Baldassare 
and Cheryl Katz of the University of California, Irvine. (Note: the infonnation 
gathered in the survey regarding flood awareness, while somewhat relevant, will not 
be considered or evaluated here.) 

2) Offer an overview of the options/tools for measuring effectiveness for a countywide 
campaign, as well as specific activities. 

3) Deliver recommendations for future measurements, including methods, frequencies, 
and questions. 

Review of the Results and Methodology of the 1994 Survey 

Results 
The Stormwater Pollution Prevention and Flood Awareness Survey conducted as part of 
the 1994 Orange County Annual Survey offers a good general baseline of Orange County 
residents' awareness of general stonnwater and flood issues. However, due to its brevity 
and general nature, the survey does not give as clear a picture as might be wished of 
residents' awareness of the problem of stonnwater pollution or the effectiveness of 
outreach efforts in Orange County. 

For example. some of the infonnation gathered about whether or not Orange County 
residents have seen various stormwater outreach vehicles (i.e. PSAs, brochures, curb 
stenciling) may not necessarily be a fair judgement of the effectiveness or ineffectiveness 
of those message vehicles, or the overall outreach effort's success or failure. 

The finding that knowledge about stormwater pollution tends to increase with exposure to 
public service announcements and stonn drain stenciling points to the positive effect that 
certain educational vehicles can have on public awareness, although exposure to the 
brochure did not necessarily accomplish the same result. 

The demographic patterns revealed by the survey-older, better-educated, higher-income 
Anglo and South County residents are more knowledgeable about stonnwater pollution 
prevention than young, non-Anglo, lower-educated and lower-income earning 
residents-are not as revealing as they may seem. It would be helpful to further 

... -
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distinguish the awareness levels among demographics in order to better define target 
audiences and develop more suitable messages and/or educational vehicles. This 
approach will be discussed later in this section. 

Although it is expected that the next public survey will indicate that public knowledge 
has ·mcreased, the 1994 survey is no longer relevant enough to use as a base for 
evaluating the effectiveness of the Stormwater Program's outreach to date. nor for 
planning the next steps for an outreach campaign. The survey's conclusion that nearly 
half of Orange County residents (44 percent) believe that the storm drain system and the 
sewer system are the same indicates a need for an increase in public knowledge of the 
difference before the Stormwater Program can expect widespread behavior change. 
PSE's experience in stormwater education has taught us that people must first make the 
distinction. Then they can be taught how to change their behaviors. 

The next public survey will have one of two outcomes: 

I . A minimal increase in public knowledge, which will require additional intensive 
focus on storm drain system-related messages; or 

2. A significant increase in public awareness, which will facilitate a shift into messages 
that stimulate a change of behavior toward storm drains: 

If the former occurs, we expect that a follow-up survey 2 Y:i years later, after residents 
have received the basic "there's a difference" message, will indicate a shift into the latter. 
We provide a more detailed analysis of appropriate message shifts in Section IV . 

Methodology 
The methods used by Baldassare and Katz to conduct and analyze the 1994 Orange 
County Annual Survey were certainly in line with public opinion survey methodologies. 
Bec~.use the stormwater and flood awareness survey was only a portion of a much larger 
survey. the number of questions regarding stormwater awareness was minimal. 
Therefore. the information gathered regarding stormwater awareness, etc. is basic 
background information, which indicated general trends versus more quantifiable results. 

In addition, the specific questions used in the survey focused solely on the level of 
knowledge about the stormwater system and experience with outreach materials. A new 
survey can be expanded to both gauge residents~ leyel 9Jlcnowledge, and to review 
polluting benaviors and cross-reference those with demographics to define target 
audiences. While this technique means more work and is more expensive, it will position 
the Stormwater Program for a much more effective outreach campaign by allowing funds 
to be directed to areas that can have the most effect. (Samples of questions used in this 
technique are included in the Recommendations section below.) 

Options/Tools for Measuring Effectiveness 
The California Best Management Practices (BMP) Handbook defines "non-conventional 
monitoring" as the enumeration of some quantity other than water quality data to infer 
pollution reduction or water quality improvement. Examples cited include surveys of 
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public opinion to demonstrate increasing environmental awareness. mon~toring of the 
amount of used oil being delivered to household hazardous waste collection centers. etc. • 
This section reviews many options for "non-conventional monitoring" tools to ensure and 
measure the success of a public education campaign. 

Tlie foilowing tools can be adapted to measure the effectiveness of an entire campaign or 
specific outreach activities. based on the frequency of delivery and the emphasis. It is 
important to note that most tools can be used both before and after outreach, By using 
many of these techniques before, the specific outreach strategy and target audiences can 
be defined, and messages can be tailored to most effectively reach the target audiences. 
Using these techniques after an outreach camJ:>aign/activity can provide data that 
determines how effectively the campaign or activity increased knowledge and/or changed 
behavior. 

The keys to a successful long-term, complex issue-oriented public outreach campaign 
are: 

I . Knowing your audience; 
2. Developing your messages and outreach activities based on motivators; 
3. Monitoring and evaluating success as you go; and, 
4. Refining messages and/or the target audience(s) as needed. 

Surveys 
Public opinion surveys are a widely recognized tool for measuring the quantitative 
effectiveness of a public outreach campaign, such as a countywide stormwater education 
campaign. Their effectiveness as a measurement tool, however, varies greatly depending 
on the frequency of their use. the questions asked, how those questions are framed, and 
how they compare to .. benchmark" data. 

Surveys before, during and after a five-year campaign will be critical for developing and 
maintaining an effective public outreach campaign. However, if the survey tool for each 
is not almost identical, data collected cannot be evaluated effectively, and must be 
considered ··untrustworthy." To this end, the speciffo questions used in the survey must 
be designed based on the goals for all five years of the campaign. 

Obviously, public opinion surveys can be conducted in a variety of ways, but the most 
efficient. cost-effective, statistically reliable data collection method is a telephone survey. 

Otlier Measurement Tools 
A variety of other tools are available to measure the effectiveness of the overall campaign 
andior specific campaign activities. 

1 
Drainage Area Management Plan. Section 5.2 
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Focus Groups 
While focus groups are not a great tool for measuring effectiveness. they are an excellent 
tool for effective campaign or activity planning. As mentioned previously. gathering data 
before developing outreach efforts can make the outreach exponentially more effective. 
Because information regarding the stormwater system and behavior changes is relatively 
complex, how such information is delivered becomes very imponant. The right data will 
help shape the message/materials/activity/campaign to ensure the information delivered 
makes sense and makes the public care about the message. The data required for this 
development process includes: _the demographics of an identified target audience 
(including language preferences), what motivates the audience, and the issue-related 
vocabulary that most effectively delivers the message. 

Focus groups provide an excellent forum for collecting this information. Focus groups 
are generally 1-4 hour group "interviews" (participants are paid for their time). The 
group setting allows the interview to tum into a discussion, which provides more honest 
and candid information regarding public perception of the issue at hand. These sessions 
are usually planned by a research specialist and run by a professional moderator. to guide 
discussion and ensure the most effective use of the participants' time. These sessions are 
often videotaped or conducted in a facility with a one-way mirror so the client can watch 
the panicipants interact. To ensure the information collected is valid on a regional level, 
it is often necessary to conduct two to four focus groups. Conducting multiple focus 
groups also allows for language-specific sessions. 

Focus groups can help the Stormwater Program develop an overall campaign or outreach 
activities tied to pollutant-related behaviors, i.e. illegal dumping, or pesticide application. 
This research technique includes a general discussion of the issue and a review of 
proposed materials/messages/themes with responses from participants. 

/11rcrcepr Interviews 
This alternative survey tool is usually conducted in a public area, such as a shopping 
mall. Survey participants are selected based on specific demographics, and are simply 
approached in a public place and asked for a few moments of their time. Most intercept 
interviews are actually conducted in a separate room adjacent to the public space and 
interviewees are given $5-10 for participating. 

While these face-to-face interviews ar~ often mo.re expensive-than a telephone public 
opinion survey, they provide a great opponunity to test sample outreach materials. For 
example. if the Stormwater Program is creating a print advenisement and wants to make 
sure the public is getting the ad's key message, it can be presented in an intercept 
interview along with several other print advenisements (for other items/campaigns). The 
interviewer then asks questions to determine how memorable the advenisement is-how 
well it cut through the clutter of competing ads-and how well it is received. 

While focus groups are appropriate for researching approaches to a campaign strategy, 
intercept interviews are most effective for soliciting comment on a selected outreach 
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strategy. However, one-on-one intercepts do not provide the benefit of a group 

discussion. 

Water Quality Measurement 
_$tonnwater quality testing can help indicate a change in behavior (such as a reduction in 
the improper disposal of a pollutant) resulting from a public education outreach program. 
However, because of the inherent variability of stonnwater quality-based on the 
diversity of-activities/conditions that.affect water quality, including sewage leakage and 
weather conditions-any data collection must be extensive,. to provide statistic validity. 

If the Stonnwater Program implements a small, area-specific targeted outreach campaign 
responding to the detected presence of a select pollutant, water quality measurement 
could be used to evaluate the effectiveness of these outreach effons. However, to obtain 
statistically significant water data, a large number of samples would need to be collected 
many times a day over a period before, during and after the outreach campaign. 

When using water quality as a measurement tool for evaluating a regional multi-year 
campaign, a large number of samples must be collected over a number of years before, 
during, and after the campaign-to obtain statistically significant water quality data. 

Activity-specific Goals/Measurement 
Because of the length of time between public surveys, it is important to build 
measurement tools into every outreach effort. This method not only provides specific 
feedback for each activity rather than a genera] set of results on a three-year basis, it also 
provides almost immediate justification for continuation of an activity. Please note, 
however, that while this type of measurement usually has no additional cost, it does not 
provide statistica11y valid data regarding a shift in public perception/knowledge. 
Examples of this type of measurement process include: 

• Measuring shifts in quantity of calls to the hotline or Website hits. This is an 
excellent measurement too] for an outreach activity designed to ask the public to 
report information to the hotline/Website or to encourage the public to use the 
hotline/Website for obtaining additional infonnation. Tracking the number of 
calls/hits provides quantitative data about the effectiveness of the related activity. 

• Measuring a direct change in _behavior by visual indicators. This is often not an 
option, due to the "invisible" nature of many pollutants, such as automotive fluids and 
pesticides. However, for a targeted outreach activity such as illegal dumping or trash 
abatement, it may be possible to team up with catch basin cleaning crews to track a 
reduction in the amount of waste/trash ending up in catch basins and gauge the 
outreach activity's effectiveness. 

• Telephone surveys. Full-scale public opinion telephone surveys are costly. However, 
smalJer targeted telephone surveys can provide valuable information regarding a 
panicular target audience. These are helpful in developing outreach activities for 
specific industries, community issues, or other targeted sub-groups. 

-.-
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• Distribution and collection of questionnaires. Questionnaires given out after 
presentations can measure participants' retention of the information provided during 
the presentation as well as comment on the campaign in general. A questionnaire 

_ could also be used on a Website. The agency distributing this questionnaire may 
offer some incentive (i.e. participants will be sent campaign magnets) to ensure that 
participants complete the survey. 

• News clippings. Measuring of the amount of media coverage (column inches. 
minutes of air time) in an area provides anecdotal information about the effectiveness 
of outreach efforts if media relations is one of the active components of the activity. 

In conclusion, the most important aspect of designing an effective and useful system of 
evaluation and measurement is the creation of measurable goals before the onset of any 
campaign/activity. (The approach for setting goals will be addressed in Section I'--'.) 
This preparation is the only means through which one can prove the ultimate success of 
outreach efforts and, in tum, the return on invesnnent of public funds. 

Recommendations for Future Measurements 
A more extensive series of public opinion surveys, designed solely for use in conjunction 
with the Stormwater Program's five-year public outreach campaign, will provide data to 
define baseline awareness (setting benchmarks) and target audiences. It will also enable 
the StormwaterProgram to measure the campaign's effectiveness in mid-stream (at the 
2 'li year mark), and better quantify and evaluate results at the end of the five-year 
campaign. 

Each of the three surveys (before. during and after) should have a consistent set of 
questions to measure overall awareness. The surveys conducted at the halfway point and 
at tr.e end of the campaign should also contain sufficient questions to help determine 
whether the campaign ( or a particular outreach activity) is effective, but also how and 
why it is effective. These findings will help the Stormwater Program validate any 
necessary changes during the campaign and/or to make changes for a subsequent 
campaign. 

The following are recommendations for questions to be included in the next series of 
public surveys to !telp id~ntify audiences, messages, and even the-vehicles-for message 
delivery. While these are recommendations, please be aware that research specialists 
usually write questions using specific language to avoid confusion or leading questions. 
To this end. most of the questions below should include answer options such as "strongly 
agree, agree, no comment, disagree, strongly disagree" or a set of possible answers 
related to the specific question. 

PS Enterprises recognizes that public opinion surveys increase in cost based on the 
number of questions asked. The following list covers the ideal information to be 
collected in a stormwater public education survey. This list should be modified to reflect 
the available budget and the Stormwater Program's goals for a public education 
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campaign. Specific recommendations for ranking these questions for use in a shoner 
survey are included below. 

TO gain a better understanding of the general public's current level of awareness. PSE 
!ecommends including (not necessarily in this order): 

The first three questions in the 1994 survey (because a baseline exists): 

J 1) 

J 2) 

----

Agree or disagree: The stonn drain system and the sewer system are pan 
of the same underground system. 
Agree or disagree: The water and other substances that flow through the 
stonn drain system are tested and filtered to remove wastes before they are 
discha:rged from the system. 

3) Agree or disagree: It is illegal for anyone to throw, dispose of or allow 
anything other than rainwater into the storm drains. 

4) A question that asks if they know the purpose of the stonn drain system . 

.J 5) A question that asks if they know where water from stonn drains ends up. 

6) A question that detennines their level of concern about generic problems 
facing Orange County, such as air pollution, traffic congestion, crime. the 
quality of education, racial tensions, water supply and quality, unemployment, 
etc. 

7) A question that asks if they have ever heard of the problem of stonnwater 
pollution and, if yes, what they heard (in a few words). 

8 ) A subsequent question that asks where they heard of stonnwater pollution. 
(The possible answers for this question should include brochure, a friend, 
radio announcements, television announcements, curb stenciling, news 
anicles, radio/television news stories (local and national), community events, 
etc.) 

9) A question that asks if they think the waters of Newport Bay and along the 
beaches of Orange County are polluted. 

To gain a better picture of the general public's current level of understanding, PSE 
recommends including (not necessarily in this order): 

.J I 0) A subsequent question that asks. assuming there is a pollution problem in 
Newport Bay and along Orange County's coast, what the major contributors 
are, such as: industry, littering on streets, constlUCtion, boaters, etc. 

11 ) A question that asks .what they think are the possible pollutants. 
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v 12) A question that asks their level of concern for the following consequences of 
stormwater pollution: harmful to fish and marine wildlife; a health problem 
for humans who swim or bathe in the water; a health problem for surfers only: 
a health problem because fish is unsafe to eat; clogged catch basins cause 
neighborhood flooding; clogged catch basins cause foul odors: clogged catch 
basins attract vermin; and clogged catch basins are unsightly. 

13) A question that asks their level of concern about the following items that may 
end up in the storm drain system, such as paint. leaves. litter. car wash runoff. 
motor oil, swimming pool water, pet waste, etc. 

To gain information that can be cross-referenced with demographics to determine target 
audiences and motivators for behavior change, PSE recommends including: 

14) Standard and non-standard demographic questioning including: 
• Age range 
• Ethnic group 
• Level of education 
• Preferred language for written information 
• Household income range 
• Gender 
• Marital status 
• Years as an Orange County resident 
• What type ofresidence they live in (single-family 

house/condo/apartment/etc.) 
• Number of people in household 
• Number of children and age ranges 
• Zip code 

15) A question that asks how frequently they go to the beach or the ocean and in 
what activities they participate at the beach. 

16) A question addressing several general lifestyle attitudes: health, exercise, 
environmental consciousness, community participation, financial pressure, 
etc. 

17) A question that asks where the respondent gets their information about current 
events and issues affecting Orange County: local TV news (list of stations)~ 
local newspapers (list of papers); radio programs (list oflocal radio stations); 
local magazines or periodicals (list of magazines/periodicals); the Internet 
(prompt for sites). 

18) A question that asks if the household has: an automobile (how many), a 
dog/cat/horse (how many), a garden, a lawn, or an abundance of wild animals 
in its vicinity (what kind) . 
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19) As applicable, a question that asks if they perfomi the following tasks at 
home: auto repair (oil change), auto washing, gardening. application of 
fertilizers and pesticides, lawn mowing. 

- ---20) A subsequent series of questions regarding the interviewees· water quality 
related behaviors for these activities. 

21) A question regarding their willingness to change polluting behaviors if they 
knew they were polluting. 

22) A question that asks them what would motivate them to correct their polluting 
behavior. · 

23) A question regarding their willingness to stop someone else from polluting. 

While this list covers all areas that would support the development of an effective 
campaign, we understand that a 23-question survey will be costly. To that end, we have 
narrowec:i this list for use in smaller surveys ( 5 or 10 core questions). A five-question 
survey should include questions 1, 2, 5, 10, and 12. A ten-question survey should include 
questions 1. 2, 3, 5, 6, 7, 8, 10, 12, and 13. These core questions will provide a good 
understanding (baseline) of current public awareness levels, which will allow for 
appropriate message development and for measurement of shifts in knowledge base. 

Most of the questions we have dropped seek audience and behavior specific information 
( questions 14 through 23 ). Those questions are particularly helpful for defining the 
specific segment of the general public audience that is most likely to change its behavior 
and for measuring changes in behavior over time. Given the Stormwater Program's 
current goal of delivering a broad-based public outreach campaign at a reasonable cost, 
we feel the latter questions are not as crucial. 

Finally. a public survey is a limited tool, if used alone, for gauging the success of discrete 
tactics. because the length of time between surveys means it only measures the success of 
a campaign as a whole. Therefore, in addition to a public survey, PSE strongly 
recommends the incorporation of at least one activity-specific goal/measurement for each 
activity within the campaign. As noted above, this strategy will provide timely feedback 
specific to each outreach effort. 
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• IV. Building a Campaign 

• 

• 

As mentioned above, base research is fundamental to building an effective public 
.education campaign. We recommend the following approach to building a campaign. but 
note that this is a flexible tool. adaptable to accommodate the results of the Stormwater 
Program's next public survey. 

The graphic below presents a universal formula for developing and implementing 
outreach campaigns. This formula can be applied for a multi-year comprehensive 
outreach program or a short targeted outreach activity. Not only does this formula 
illustrate the step-by-step planning process. it also serves as a tool for quickly identifying 
the current stage of development for any program/activity. The following sections 
describe the stages represented here. 

Universal Formula for an Outreach Campaign 
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Develop Goals 
While research provides quantitative baselines from which to launch campaigns, 
campaign goals based on the research data will keep a campaign on track. For Orange 
County. where requirements are based on goals set by the Stormwater Program, rather 
than by court order. well-planned goals are as valuable as research results in evaluating 
success . 
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All goals must be realistic and they must be based on information that can actually be 
collected. The more current data available for inclusion in goals the better. as this will 
provide an almost quantifiable measurement of effectiveness. 

PSE recommends that the Stormwater Program's campaign goals address both expected 
-achie~ements and more general regional improvements. In addition. as mentioned in the 
Activity-specific Goals/ Measurement segment above, it is imponant to develop goals for 
each outreach-activity before implementing the activity, as these goals become a tool to 
measure the success of each outreach activity. 

We suggest these approaches for determining goals: 

Sample general goalsfor the campaign: 

• Increase awareness of the storm drain system and stonnwater pollution amonr the 
general public. 

• Increase awareness of polluting behaviors and motivate the public to shift to pollution 
preventing behaviors. 

• Implement a cost-effective outreach campaign by leveraging funds with other public 
information outreach programs in the region. 

Sample general goal for a targeted activit;·: 

• Develop BMP materials and conduct a targeted outreach activity for mobile auto 
detailers. 

• Develop BMP materials and conduct a targeted outreach activity to reduce nitrogen 
and phosphorous compounds reaching a targeted water body ( e.g. Newport Bay) from 
identified sources. (Obviously, this type of activity would need to be based on 
specific scientific data that identifies pollutants and their possible sources.) 

Sample specific goal for an increase in public knowledge: 

• Decrease the percentage of the population that agrees with the statement "The storm 
· drain system and the sewer system are part of the same underground system" from 
XX percent to XX percent. 

Sample specific goal for a targeted activity: 

• Increase the number of illegal dumping reports to the Hotline by XX percent . 
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Identi~· Target Audiences . 
To effectively build and implement a long-term outreach campaign. the Stormwater 
Program must identify target audiences based on regional stormwater quality issues and 
public opinion survey results. Clarifying target audiences will allow the Stormwater 
Program to develop messages and outreach activities that incorporate the behaviors and 
-motivators specific to each audience. 

As discussed in Section ill and based on available funds for strategy development. the 
Stormwater Program may elect to conduct an extensive initial public survey that not only 
determines the level of public knowledge regarding stormwater pollution. but also begins 
to delineate different demographic sub-populations based on their polluting behaviors. 
This research technique would identify those most likely to pollute, the type of pollution 
caused by different sub-populations, and those most likely to change their behavior. 
While this approach would be most effective in clearly identifying the most beneficial 
populations to target with outreach, it is significantly more expensive. 

If the Stormwater Program chooses not to pursue that research approach, an alternative 
option is to select audiences based on obvious sub- u characteristics. The two main 
audience categones are e genera pu 1c and businesses. This section offers a brief 
description of all sub-groups (identified based on their specific influence on stormwater 
pollution prevention) and possible avenues for reaching each sub-group. PSE 
recommends selecting target audiences at the sub-group level before developing outreach 
activities. It will be important to review the languages in which to best reach these 
audiences before preparing outreach materials . 

Furthermore. if the Stormwater Program chooses this less-costly approach, it will be 
beneficial to incorporate some of the other research tools described earlier to learn more 
about the target audiences and prepare the most effective outreach activities. 

While the following information is a comprehensive set of possible sub-groups, it should 
be used as a series of suggestions rather than a checklist. 

General Public/Residents 
Outreach to this broad audience will be effective if used as a support mechanism for 
targeted outreach efforts. Such a general approach would also be applicable if the 
Stonnwater Program seeks to incr~ase the gen~Lpublic'sJcnowledge of the-storm drain 
system. (IftheStormwated>rogram seeks specific behavior changes, outreach to an 
audience this broadly defined is not the most cost-effective.) Also, as a support 
mechanism, this broad approach will reach the neighbors of the pet owners, homeowners, 
personal auto maintainers, etc. Community "watchdogs" exist in every neighborhood, 
and they will help reinforce messages delivered to specific audiences. 

Residents can be reached through advertisements (radio, print, and billboards), 
presentations at community/neighborhood meetings, canvassing to talk to residents, 
placement of materials at public counters (libraries, city/county agency desks, community 
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centers), and radio and television PSAs. These options are discussed in more detail in 
Section V. 

Residents with Children 
This audience provides a bit more focus than the General Public group. in that these 
residents are more likely to respond to messages regarding the possible effects of 
stonnwater pollution on children. In addition, they are more accessible because they 
have children who can bring the message home. The school system is an excellent 
avenue for reaching these residents, either by creating educational activities for children 
who, in tum, bring messages home to their parents, or for direct distribution of materials 
to students to take home to their parents. 

Homeowners 
This audience provides a bit more focus than the General Public group, in that 
homeowners are responsible for maintaining their homes and yards. This group i~ the 
most logical audience for messages regarding home repair (painting, etc.) and yard care 
(fertilizer, pesticide, and green waste). 

Pet Owners 
All pets in the county should be registered with the Orange County Health Care Agency. 
This provides a great opportunity .to strategically target pet owners through the mail. The 
Stormwater Program can collaborate with pet supply stores to provide space for point-of
purchase displays, or to distribute flyers to customers. In addition, the Stormwater 
Program should add pet-related events to the list of events in which it participates. 

Product-related Audiences 
A significant amount of stormwater pollution is caused by specific products such as 
fenilizers. pesticides, paint, motor oil, other automotive fluids, and automotive cleansers. 
Two cost-effective options exist for targeting the users of these products: partnerships 
with product suppliers for specific product labeling (neck-hangers, tear sheets) regarding 
the safe usetdisposal of the product; or partnerships with the automotive and home-repair 
stores that sell these products to place point-of-purchase displays. 

School Children 
As mentioned earlier, school children are an effective mechanism for reaching the 
residential community. Not only do they "police their parents" when they learn about 
pollution prevention, these young people are the future of Orange County. Their 
purchasing decisions will have a huge effect in only a few years. Their future decisions 
as homeowners will have fewer harmful effects if they are given a solid foundation of 
environmental stewardship. 

Obviously, this sub-group can be reached through the schools. How they are reached, 
however, requires more planning. Simply distributing cwricula to schools is not very 
effective, because teachers are already overwhelmed by the amount of information they 
need to teach students. A more effective approach might include developing a school 
activity that the Stormwater Program brings to each school, or partnering with an existing 

... -
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school activity such as the Municipal Water District's "Ricky the Raindrop.'' The 
Stonnwater Program could also offer workshops for teachers. teaching them how to most 
effectively incorporate stormwater-related environmental messages into their lesson 
plans. 

Businesses 
As with the general public, outreach efforts to the business community will be most cost
effective if they are specific to sub-groups/industries. Delivery of general messages 
(such as promotion of the county and city water quality ordinances) will be effective only 
as a support mechanism for industty-specific outreach activities. 

The business sub-groups have sub-categories of their own. Not only must different 
industries be treated as different target audiences, but most businesses also have different 
levels of employees who need to understand stormwater pollution prevention. In 
addition, all businesses have customers who can influence the implementation ofBMPs. 
The sub-groups are described below. 

Industries 
There are two main avenues for identifying target industries for stonnwater education 
outreach. The identification should be based on the Stonnwater Program's internal goals 
for business outreach. The first approach includes reviewing the major industry 
categories within Orange County, and cross-referencing this with theindustries most 
often visited through the County and cities fire and health inspection programs. This 
cross-referencing for target industry selection is important because the most cost
effective general outreach campaign to businesses is probably the distribution of 
materials and BMP instructions through existing inspection programs. 

The second approach involves focusing business outreach on the industries that have 
been significant and consistent contributors to the degradation of water quality in Orange 
County. One such problem industry, already identified by the Stormwater Program, is 

· the collective mobile businesses. Identifying target audiences based on the impact on 
water quality is usualJy more complicated, but can be made through inteiviews with 
storm water staff who spend time responding to stonnwater pollution incidents throughout 
Orange County. This focused approach often results in area-specific outreach, as many 
polluting industries are clustered in the same neighborhood. 

If the Stonnwater Program·cannot collaborate with inspection programs for business 
outreach. or wishes to supplement this outreach effort, many options exist. Many 
industries have business associations that provide an excellent avenue for reaching 
industry members, either through placing articles in newsletters, or presentations at 
association meetings. These outreach avenues are discussed in further detail in 
Section V. 

Mobile industries are a distinct sub-group, addressed in Section VI . 
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Finally, PSE recommends conducting focus groups or telephone surveys with members 
of a wget industry to discover how to reach that industry most effectively. and to 
discover appropriate motivators for BMP implementation. 

Business Owners/Managers/Employees 
Business owners are ultimately responsible for pollution leaving their propenies andlor 
facilities. However, managers are responsible for the behavior of employees. and 
employees must understand BMP requirements so they can incorpora_te !hem into their 
daily activities. This information transfer is not always made in an employee training 
program and must be supplemented by outreach to all levels. For all outreach to the 
industries discussed above, PSE recommends supplementing any materials sent to 
business owners and managers with a simpler translation of the BMPs that can be easily 
understood by employees at most education levels. 

Customers 
Customers can often be an important target audience for business outreach. Given the 
sheer number of businesses that provide the same service in any region, environmentally 
responsible businesses may draw additional customers from among residents with an 
environmental consciousness. Customers of these businesses should be targeted for 
outreach. 

Create a Unified Campaign 
As with any campaign, creating an easily identifiable "brand" for the Stonnwater 
Program· s outreach campaign is essential. This brand does not need to be educational, 
merely memorable and flexible. It should include a program name that serves as a 
graphic logo and sets the tone for all campaign outreach. 

A single brand "sponsoring" all outreach activities and on all campaign materials will 
help the public understand that alJ the information it is receiving is interrelated. The 
Storrnwater Program can increase the number of audience "impressions" if it is able to 
encourage the use of this brand in city-sponsored outreach activities/materials and by 
other internal environmental education programs (such as household hazardous waste and 
used oil). Unfonunately, the vast number of public education programs-delivered at the 
local. regional, state and federal levels, and by non-profit and for-profit corporations
each provide a slightly different message, often confusing the public. Linking regional 
and local effons through a brand identity will help to build regional momentum for 
environmental stewardship. 

The County of Los Angeles has created such a brand, Project Pollution 
Prevention. recommended for use in all County and city environmental 
outreach programs. The Orange County Stonnwater Program may explore 

PROJECT 

f:21 li:dion 
PREVENTION 

the possibility of partnering with Los Angeles to use this brand for regional A~..,.c.,a11.m.....-

unity. Radio advertisements placed by the County of Los Angeles reach p .. " TN 

11 

"• .. 'p 

some Orange County residents. These radio ads use Project Pollution Prevention as the 
program reference, rather than identifying the County of Los Angeles, as there is concern 
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that the public responds less favorably to information coming directly from a go\'emment 

• agency. 

-• 

•• 

However. the Stormwater Program may wish to develop its own brand. as the messages 
_delivC!ed by the two agencies and the target audiences may vary. 

Recommendations for incorporating messages from other outreach campaigns are 
included below. 

Prepare a Master Timeline 
We recommend creating a Master Timeline to ensure that educational messages are 
strategically delivered throughout this long-term campaign. This timeline will need to be 
created as specific outreach activities are outlined. 

The Master Timeline should be sketched out to ensure that activities overlap and the 
public is continuously being exposed to stormwater pollution prevention messages. In 
addition. some activities will reach the public more effectively if they are conducted 
concurrently with other outreach. For example, a point-of-purchase campaign in 
automotive stores will be much more effective when integrated with radio public service 
announcements delivering automotive care messages. 

Determine Messages 
Effective environmental education follows a very simple formula: 

Awareness =) Uodentaoding c) Action 

The components of this formula are straightforward: 

• Awareness-The knowledge that a problem exists. 
• Understanding-The development of a personal/human connection to the problem. 

both as part of the problem and part of the solution. 
• Action-The motivation to change personal behavior to minimize personal impact on 

the problem. 

While this formula seems rather elementary, it is a fundamental strategy for delivering a 
public education campaign. Because stormwater pollution is a complex issue, the 

- transition through tnese -phases is a bit slower than, say. a recycling campaign. The 
recycling message is simple, it requires one behavior change, and provides immediate 
personal reward. 

Stonnwater pollution, however. is intangible. While residents may be aware of and even 
understand the problem, motivating them to change a behavior is more complicated. The 
lack of immediate "feel-good .. connection to any behavior change (BMP implementation) 
requires strategic analysis of motivators specific to the target audience, as discussed in 
Section III . 
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The data collected in the 1994 Orange County public survey does not illuminate the 
public's current perception of the problem. Without this information it_is difficult to 
determine whether (and what percentage of) the Orange County population is in the 
"awareness" or "understanding" phase. Based on outreach effons to date. and regional 
trends, PSE predicts that a follow-up survey will show that the Orange County· s 
population is shifting from awareness to understanding. 

The next public survey will detennine how the Stonnwater Program should direct its 
public education campaign-awareness, or understanding. A survey conducted 2\,i years 
into the campaign will provide critical information on the public's progress from 
awareness to understanding, and will allow for message revision as necessary. 

The following are examples of message content for each phase of education: 

• Awareness. Our rivers, bays, and coastal waters are polluted. 
• Understanding. Our daily human activities directly contribute pollutants to those 

waters. (What happens in Orange County's communities directly affects the 
waterways.) Human contact with these pollutants in the rivers, bays, and waterways 
can have adverse health effects. (PSE also recommends referring to the 
health/aesthetic affects upon humans in inland communities too, rather than just near 
waterways.) 

• Action. Simple changes in daily routines can have a great effect on pollution 
prevention. Residents will have the power to take action after receiving the 
Stormwater Program's information on how to make a difference. 

\\'hen an outreach program has shifte~ into the action stage, it is important to carefully 
gauge public support of the issue to sustain the momentum for pollution prevention. 
Research has shown that if the public has made behavior changes for a cause, they are 
interested in learning about the progress made toward solving the problem. PSE suggests 
periodic reinforcement messages "'thanking" the public for helping to improve the quality 
of local waterways. This is a supplemental, yet direct, "'feel-good" reward. 

Integrating Other Environmental Program Messages 
Stormwater pollution prevention offers an excellent avenue for effectively building upon 
other environmental issues and messages the public receives through other programs. 

As mentioned, stormwater pollution is a complex issue and the public will be asked to 
adopt a plethora of BMPs. The most effective way to incorporate other environmental 
messages is to use these messages to define the BMPs for stonnwater pollution 
prevention. For example, residents should be encouraged to: 

• Recycle used motor oil; 
• Dispose of household hazardous waste (paint, pesticides, household cleansers, etc.) at 

a designated collection site; and 
• Recycle cans, bottles, paper, etc. 

.. -
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The language/vocabulary used in these BMPs should mirror that used in the specific 
outreach programs with which they are associated. 

General Message Development Guidelines 
·All messages, whether used at the campaign or activity level. should be based on the 
motivators and current knowledge base of the target audiences. as determined through the 
research methods discussed in Section ill. 

When it is necessary to translate a campaign or activity message into another language. 
the message may need to shift focus to make it culturally applicable. Direct translations 
of messages created in English are often ineffective without incorporating cultural 
nuances. 

Business Outreach Messages 
Business education does not need to follow the formula above. as the motivation to 
change behavior usually is not based on a .. feel-good" incentive. While the information 
included in the awareness and understanding phases, discussed above, is effective as 
background support, the message focus is different for businesses. While the most 
effective stonnwater pollution prevention measures (BMPs) vary from industry to 
industry, the prime motivator for businesses to implement BMPs is the possibility of 
economic benefits. To this end. any communication with businesses should highlight the 
following points: 

• Implementation of BMPs incurs little or no additional cost; 
• Businesses are accountable under county and city water quality ordinances and these 

include penalties/fines; and 
• Customers will be more supportive of an environmentally responsible business. 

Businesses can promote their concern for the environment by posting BMP 
information in their workplace, when applicable, and by making sure that all 
employees use the BMPs . 

-Recommendations for Expanding the Orange County Stormwater Program ·s 
Public and Business Education Outreach Program 

FINAL REPORT 
Page16of59 

0016326



V. Delivering a Campaign 

The preceding sections have reviewed, in detail, the planning elements necessary to 
create a comprehensive, effective outreach campaign. This section will build upon the 
Section IV discussion to prepare suggestions for delivering a long term. cohesive public 
education program. 

The Coun~· of Orange's Role as Lead Permittee 
The 1993 Drainage Area Management Plan (Section 6.3.1) states: 

.. The County of Orange will coordinate a County-wide public 
awareness program for the benefit of all co-pennittees. This wilJ 
be a regional public outreach program, addressing storm water 
quality problems and solutions applicable to all co-permitees. 
Individual co-perminees, at their option and expense, may 
choose to enhance the regional information to address specific 
storm water quality problems." 

As the lead entity for public education under the Stormwater Program, the County of 
Orange will be responsible for delivering all elements of the countywide campaign, 
including: 

• 

• Defining the elements of the education campaign and determining outreach activities; • 
• Developing and producing outreach materials for the campaign and related activities; 
• Implementing activities to reach the public and businesses through a variety of 

avenues: 
• Guiding cities through opponunities to panicipate locally in the countywide 

campaign; 
• Periodically measuring public knowledge and effectiveness of the countywide 

education campaign by conducting public opinion surveys; and, 
• Communication with cities at every stage of the campaign; 

The Cities' Roles as Co-Permittees 
Each city within Orange County will be encouraged to participate in the Stormwater 
Program's public outreach effons. The resulting level of participation will vary from city 
to city.and activity to activity. Possible areas for participation include: 

• Review of the Stormwater Program's proposed countywide outreach campaign and 
activities; 

• Implementation of the Stonnwater Program's pollutant specific outreach activities on 
a local level; and, 

• Distribution of materials produced by the Stormwater Program. 

We will discuss participation opportunities in detail below (see Suggested Activities). 
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In addition. some cities have demonstrated a commitment to stormwater public education 
by producing their own materials and conducting outreach programs. These cities will be 
encouraged to incorporate the .. brand" and key messages from the countywide campaign 
to ensure the delivery of a unified campaign. 

The Public and Business Education and Outreach Guidebook. 

Approach to Creating the Guidebook 
The Stormwater Program must structure the long-term public education campaign so that 
it can be easily implemented and so that cities can participate in campaign outreach 
effons. To effectively communicate all plans for the outreach campaign. we recommend 
production of a Public and Business Education and Outreach Guidebook. This will 
outline all intended outreach activities. opponunities for cities to participate. and 
elements to be made available by the County-as the lead entity for public education 
under the Stormwater Program. 

This tool will become the .. bible" for this outreach campaign. and a unifying document 
that helps the Stormwater Program deliver a cohesive and comprehensive public and 
business education campaign. The Guidebook should include the elements enumerated 
below. 

Elements of the Guidebook 
The Guidebook will need to provide enough information so that anyone who is unfamiliar 
with the Stormwater Program ·s outreach campaign will be easily able to understand its 
purpose. timing, goals and planned outreach. To that end, the following sections should 
be included in the guidebook. 

Jnrroducrion-Review of Unified Approach and "Look" 
Because this public education campaign will be the Stormwater Program's first formal 
delivery of a long-term guided outreach strategy, it will be imponant to review the 
development process. This introduction should provide an overview of the sections in the 
Guidebook. and a discussion of the need for a countywide integrated approach (message 
and timeline) to ensure the most effective delivery and receipt of public education 
messages. 

If applicable, this section should also introduce the Stormwater Program's campaign 
.. brand" (Section IV), and should encourage cities to include this brand on any outreach 
materials they produce. 

Review of Goals 
This section represents the Stormwater Program's opportunity to formally outline the 
goals for a long-term campaign and its commitment to achieving them. The goals should 
be determined based on the criteria discussed in Section IV . 
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Review of Target Audiences • 
This section should review target audiences identified by the Stonnwater Program for this 
campaign. reasons for targeting those audiences. and ~y related demogra?hic . 
information (and language requirements) for those audiences. Where available. this 
section should include specific data (from the public survey) regarding the current level 
·of kno~ledge and concern regarding stormwater pollution among these audiences. In 
addition. this section should mention that specific outreach activities have been 
developed for each audience and are included in the Activities section of the Guidehook 

At this time, the Stonnwater Program is interested in pursuing an outreach campaign 
targeting the following main audiences, so they should be included in this section: 

• The general public/residents; 
• The general business community; and, 
• Mobile industries (discussed in Section VI). 

In addition, the Stormwater Program will target specific pollutant-related or regionally 
based audiences, as needed. To this end, the activities recommended in this section will 
include recommendations for adapting outreach to a narrower audience. 

Review of Key Messages 
As discussed in Section IV. the Stonnwater Program will need to develop a key 
message/theme for each main target audience and for incorporation into all outreach 
activities. These messages should be based on survey responses regarding the current 
level of awareness and understanding, and identified motivators for behavior change. 

This section of the Guidebook should identify the key messages the Stonnwater Program 
has selected. justification for the message selections, and a description of how they 
should be applied within this campaign. In addition, this section should provide 
examples for adapting the key messages to pollutant-specific or region-specific outreach 
efforts. 

• A generic example of a key message: All stormwater in Orange County drains to the 
ocean. without treatment. 

• A regional adaptation of this message: All stormwater in [community} drains to 
[local creek or water body}. without treatment. 

• A pollutant-specific adaptation of this message: All stormwater in Orange County 
drains to the ocean, without treatment. So pick up your pet ·s waste, or you could end 
up swimming with it. 

This is a critical section of the Guidebook, as it will ensure that cities understand the key 
messages of the Stonnwater Program's campaign so they can apply them locally. This 
countywide application will ensure that the public receives a unified message, and that all 
outreach efforts seek to shift public awareness in the same direction. 

~-
Recommendations for Expanding the Orange County Stormwater Program ·s 

Public and Business Ethlcation Outreach Program 
FINAL REPORT 

Page29of59 

• 

• 

0016329



• 

• 

• 

Review of Strategy for Measuring Effectiveness 
We assume that the Stonnwater Program will conduct a public survey to obtain a current 
gauge of public understanding ofthis issue before creating the Guidebook. Because this 
information will influence the key messages selected and the goals for public education. 
it will be imponant to include a summary of the research results in the Guidebook. This 
section should also identify the Stormwater Program's plans/timing for follow-up public 
surveys and any areas in which the Stonnwater Program intends to use focus groups or 
informational interviews to test messages and materials. 

In addition, this section should review the use of activity-specific measurement tools 
because these tools will be included under each activity described in the Guidebook. 

Review of Master Tinieline 
As discussed in Section IV, the Stormwater Program will need to prepare a Master 
Timeline to ensure that the timelines for implementing the activities described in t~e 
Guidebook will overlap. This section of the Guidebook should review the Master 
Timeline strategy and explain that each Activity-specific timeline integrates that Activity 
into a unified outreach program. 

Identify Activities 
While it may seem that this is the most important element of the Guidebook. the 
Stonnwater Program can not ensure the most effective campaign without the preceding 
elements. It is extremely imponant that the preceding elements set the stage for the 
activities introduced in this section. The activities in this section should be grouped 
under the two major audiences-the general public and businesses. 

In presenting the activities to be implemented under this campaign, it is imponant to 
define the following areas for each activity: 

• Purpose: Why this activity has been included and what it seeks to accomplish. 
• Tareet audience: Who this activity will reach. This area should include an overview 

of how to shift this activity to a more specific audience (i.e. homeowners, auto 
owners, pet owners, or a region with a specific pollutant problem.) 

• Responsibilities of County: The specific steps/tasks the County of Orange will 
implement and the specific educational materials the County will use or produce (if 
applicable). These responsibilities will be carried out on behalf of the Stonnwater 
Program. - - · 

• Opponunities for cities to participate: Suggestions for local-level implementation of 
this outreach activity. This section should identify opportunities for coordinating 
with other environmental education or public outreach programs at the city level. 

• Timeline for implementation: The anticipated milestones for implementation of this 
activity. These milestones can be identified by calendar quarters rather than specific 
dates. 

• Tracking/measuring effectiveness (at the Activity level): Specific strategies for 
determining the success of outreach conducted under this activity . 
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Suggested Activities . • 
The following sample activities have been created under ~e format out~m~d above. Most 
activities have been outlined generally, with recommendations for apphcauon to more 
_speci_fjc audiences/purposes. This section details the following activities: 

General Public/Residents: 
-e . Activity I-Educational Materials -
• Activity 2-Hotline 
• Activity 3-Website 
• Activity 4-Media Relations Campaign 
• Activity 5-Community Outreach Campaign 
• Activity &-Advertising Campaign 
• Activity 7-Speakers Bureau 
• Activity 8-School Outreach 
• Activity 9-Partnerships with Internal County/City Agencies and Contractors 
• Activity I 0-Participation in Events 
• Activity I I-Radio Public Service Announcement Campaign 

Businesses: 
• Activity I-Educational Materials 
• Activity 2-Business Association Outreach 
• Activity 3-Partnerships with Internal County/City Agencies 
• Activity 4-Hotline 
• Activity 5-Website 

The information provided below includes discussion of recommendations and 
instructions for including activities in the long-term outreach campaign. When including 
these activities in the Guidebook. the language will need to be revised to provide more 
informational descriptions of outreach plans and to include a specific timeline for each 
activity. 

Outreach Activities/or General Public/Residents 

Activity I-Educational Materials 
Purpose: 
Educational materials are most influential if delivered to support public outreach efforts, 
rather than as stand-alone educational tools. They can communicate educational 
messages effectively if they are well-designed and the content is clear. To this end, we 
strongly recommend production of educational materials to support the Stormwater 
Program's long-term public education program. 

As discussed in Section IV, the key messages delivered in these materials will be most 
effective if they result from information gleaned in a public survey. While all materials 
should include a combination of stormwater pollution information and best management 
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practices, the theme should reflect the public's current level of knowledge and 
motivators, to be identified in the public survey. All materials should also include the 
Stormwater Program's campaign brand and refer to the hotline and Website tas available) 
for more information. 

When referring to behavior changes, we recommend stressing that these are simple things 
residents can do, with great benefits. Rather than using the term .. best management 
practices," we recommend using .. safe/good housekeeping practices" for any 
communication with residents. The language used to describe the safe practices should 
be straightforward-"just tell me what you want me to do and I will do if· is a common 
attitude among the public. 

In addition, because the behavior changes necessary for stormwater pollution prevention 
are numerous and encompass a variety of activities, we recommend that the Stormwater 
Program produce activity-specific materials (i.e. one for pet owners, one for auto 
maintenance, one for home owners) whenever possible. This will narrow down the list of 
activities a resident is asked to implement, which will make the shift to being 
··environmentally responsible" seem like less of a lifestyle change. 

The Stonnwater Program currently uses three brochures, The Ocean Begins at Your 
Front Door. Preventing Sea Sickness and Do You Know Where the Water in Your Storm 
Drain Goes? These brochures each provide a good overview of the issue and 
recommended behavior changes, but the format and the volume of information included 
in each is a bit overwhelming . 

The traditional brochure format has been overused. Residents constantly receive 
brochures regarding a variety of topics, through the mail, at events, etc. We recommend 
producing educational materials in various sizes (pocket-size) and shapes (square) and of 
high graphic quality to make them stand out among the sea of brochures that residents 
typically receive. 

Posters can also be effective to reinforce key messages. We strongly recommend that the 
poster deliver the campaign's key message, with minimal other text. 

Videos can be effective if they are of high production quality and the style is comparable 
to a television program. In this era of .. channel surfing," the public is qujJe comfortable 
with shifting-attention quickly fronnopic to topic. The Storm-water Program's current 
video, "The Ocean Begins at Our Front Door," may be effective if used on a loop at an 
e_vent or public counter. It may also be appropriate for distribution to teachers who 
request stormwater materials. Due to high costs, we do not recommend production of an 
additional video at this time. Public service announcements will be discussed under 
Activity 11 below. 

Target audience: 
The general public and poJJutant specific segments of this audience . 
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Responsibilities of County: · . . . • 
• Work with graphic designer to create format for activity-specific handouts. posters. 

etc. 
• Prepare text for these materials. 
• _Iranslate text, as necessary. 
• Share the mock-ups for the materials with cities and determine quantities to produce. 

(These quantities must be within a range approved by the Technical Advisory 
~Committee.) ' 

• Print materials. 

Opportunities for cities to participate: · 
• Review materials.produced by the County and submit request for a specific number 

of copies. 

Timeline for implementation: 
The public survey will provide valuable information for use in the development of these 
materials, so this activity must follow the survey. In addition, because these materials 
will introduce the Stormwater Program's campaign message and "brand," we recommend 
production of these materials before the campaign launch .. 

Tracking/measuring effectiveness: 
The public survey will provide a good understandiilg of the public's current level of 
understanding and the most effective motivators for behavior change. While use of focus 
groups to test mock-ups for materials will enhance their effectiveness, it will not be 
critical if the materials are based on public survey data and produced by a high quality 
graphic designer. In addition, because the public's level of understanding ohhis issue is 
expected to increase over the course of this campaign, it will be important to update 
educational materials based on results of follow-up public surveys. Please refer to 
Section IV for a more detailed discussion of message development and progression. 

Activity 2-Hotline 
Purpose: 
Like educational handouts, a stormwater hotline will support most campaign outreach 
efforts by providing the public with a resource from which it can request more 
information or report a polluting activity. The Stormwater Program will need to 
determine if it will use one unified hotline or continue to reference the appropriate 
contact number for each city. We strongly recommend establishing and promoting a 
countywide hotline. ,A$, with the Stormwater Program brand, countywide promotion of a 
single stormwater hotline will lessen confusion among the public of who to contact to 
make a report or to request more information regarding stonnwater pollution. 

At this time, the County of Orange and many cities operate hotlines with live operators. 
If, in the future, the County and cities decide to use automated answering services (not 

• 

~ecommended), we strongly recommend that the tree of options is organized logically and •. 
1s easy to navigate. In addition, the County and cities must be sure to respond promptly 
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to caller requests (and follow up on repons made) to build confidence among users that 
the hotlines are effective . 

Tareet audience: 
_A!l..Y..!"~ident exposed to any other educational activity in this campaign. 

Responsibilities of County: 
• Establish and maintain a hotline for public requests and repons. 
• Respond to requests and reports promptly. 

Opponunities for cities to panicipate: 
• Include the Stormwater Program's hotline number on all outreach materials. 

Timeline for implementation: 
This is a continuing activity because this mechanism will suppon all outreach acti-;.,ities. 

Tracking/measuring effectiveness: 
We assume that all calls to the hotline are currently being logged. Because promotion of 
the hotline will occur in most outreach activities/materials, it will be imponant for the 
Stonnwater Program to periodically review/chart the number of incoming calls to 
measure increased public use over the course of the campaign. 

In addition. if the Stormwater Program plans a specific outreach activity to increase the 
number of incident repons to the hotline, the number of incoming calls during that period 
should be measured against the number of calls received during the same period in 
previous years. 

Ac11:·in- 3--Website 
Purpose: 

· A Website will also support outreach activities by serving as a resource through which 
residents can obtain additional information and report polluting behavior (via e-mail). In 
addition. with the dramatically increasing use of the Internet as an information resource, a 
Website can function as a stand-alone outreach "activity." It will be imponant to 
promote the Stormwater Program Website in the following ways to ensure that residents 
can easily find it: 

• Register the site and all associated keywords with all search engines. 
• Conduct outreach to related groups/organizations to place links on all associated 

Website (i.e. the Long Beach Aquarium, local environmental groups, and Stormwater 
Program agencies). 

The site should be designed with up-to-date graphics and include the Stormwater 
Program "brand" to separate it from other government agency sites. The Stormwater 
Program should have a professional design the site as a stormwater public education tool 
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rather than a prosaic description of the education program. Specifically. the site should 
be written for the general public and businesses who are interested in stonnwater 
pollution-not Stormwater Program logistics. This will ensure that the site increases 
public understanding and motivates behavior change. 

T~;etaudience: 
Residents exposed to the Stormwater Program's public education campaign through an 
outreach activity, and Web surfers seeking more_information on storm_w.ater pollution 
prevention. 

Responsibilities of County: .. 
• Select a host for the Stormwater Program's Website. 
• Prepare text for the site. 
• Work with a designer to create the site and, include the text. 
• Register the site and all associated keywords with all search engines. 
• Conduct outreach to related groups/organizations to place links to all associated 

Websites. 
• Update messages and time-sensitive infonnation as necessary. 

Opportunities for cities to participate: 
• Provide a link to the Stonnwater Program's Website on your city's Website. 

Timeline for implementation: 
Because of the increasing dependence on the Internet for infonnation, we recommend 
creating this site as soon as possible. 

T rackimumeasurine effectiveness: 
Hits are easy to track. We recommend that the Stonnwater Program track/chart the 
number of hits over time and attempt to link any spike in the chart with the outreach 
act1\'ity responsible. 

Activity 4-Media Relations Campaign 
Purpose: 
The public relies on the news media for new infonnation. A strategic media relations 
campaign will support the Stormwater Program's public education efforts by delivering 
issue-specific infonnation through the sources the public trusts. It will also be imponant 
to develop strong media relations to promote any corporate partnerships established in 
this program and to gain recognition for corporate support. 

T areet audience: 
Outreach efforts directed to the general news media will reach the general public. Media 
relations efforts can be directed to community papers, specific ethnic press, special 
sections of publications (such as the gardening columns), or issue-specific radio shows 
(such as auto care/maintenance). 
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Responsibilities of Countv: 
• Prepare an annual media relations strategy identifying all seasonal events that can be 

tied to stormwater pollution and any launches of notable outreach effons. such as a 
point-of-purchase campaign. This strategy should be flexible enough to allow for 
immediate media relations outreach, when necessary. to piggy-back on stormwater
related items in the news. 

• Prepare a media contact list for all regional, ethnic and community-specific 
publications and television and radio outlets. 

• Prepare and distribute news releases as outlined in the media relations strategy. 
• If possible. promote the availability of a storm drain channel tour ( or an equivalent 

visual experience) for news reporters. 
• When applicable,_invite the relevant city's media relations representatives to 

participate in interviews. 

Opportunities for cities to participate: 
• Provide the County with contact information for community publications. 
• Provide the County with information about city representatives available for 

interviews. 
• Refer 'inquiries from the local media to the Stormwater Program's media relations 

contact. 

Timeline for implementation: 
Media relations should be conducted throughout the five-year campaign, but the strategy 
should be revisit~d annually to incorporate new ideas, new activities. and shifts in 
program direction. Timing for specific media relations efforts should be tied to launches 
of outreach efforts, seasonal events affecting stormwater quality, and immediate 
responses to related items in the news. 

T racking1measuring effectiveness: 
v,..,: e recommend collecting copies of all article~ placed, audio clips of radio reports and 
\'ideo clips of television news reports. While the radio and television clips must be 
purchased from clipping services, this collection provides a great portfolio highlighting 
the success of this outreach effort. 

Activity 5-Community Outreach Campaign 
Purpose: 
A community-specific outreach campaign is an excellent way to saturate a specific 
community with a message. Possible reasons for this type of campaign include: 
o Scientific data determines a specific stormwater pollutant (i.e. pesticides) is coming 

from the community. 
• A particular type of behavior (i.e. illegal dumping) occurs more frequently in this 

community . 
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T areet audience: 
The residents in an identified geographic region. This group may be refined to the users 
of a specific pollutant in the identified area. 

Responsibilities of County: 
• Define the key message for this campaign. (Because these campaigns are usually 

focused, we recommend conducting a focus group to test this message. The group 
wil1 also provide valuable information on public perception of the pol_lutant-specific 
issue.) 

• Identify and obtain contact information for all community groups. neighborhood 
associations, schools, senior centers, houses of worship, community centers. 
publications, and news media in the specific area. 

• If necessary, prepare educational materials specific to the issue, focusing on the 
behavior change you are seeking (i.e. using a hotline to report something or request 
information, recycling used motor oil, or proper disposal of horse waste). 

• Work with all groups in the community to schedule speaking engagements and 
distribute materials at their regular meetings or place articles in their membership 
newsletters. 

• Staff booths at events in the community and focus on the message from this campaign 
(rather than general stormwater messages or other behavior changes). 

• Work with the local news media to highlight both the specific problem in the area and 
the campaign the Stormwater Program is undertaking to rectify that problem. Make 
sure you are promoting what you want the residents to do. 

• Work with the community newspapers to place advertisements. The artwork can be 
similar to that in the educational handouts. 

• If the target pollutant issue is product-related, identify all businesses in the 
community that sell the product. Ask these businesses to place proper 
disposal/handling information on the product (sticker or neck-hanger), as a stand
alone display in the aisle near the product, or at the checkout counter. 

• Follow up with any group or business that participated, recognizing their contribution 
to this outreach effort. 

Opportunities for cities to participate: 
For the city(s) in which the target community falls, the following are areas for support of 
County efforts: 

• 

• 

• 

Help identify and obtain contact information for all community groups, neighborhood 
associations, schools, senior centers, houses of worship, community centers, and 
news media in the target area. 
Offer your city's letterhead (and mayor's signature?) for letters soliciting 
suppon/partnership from local groups and businesses. · 
Provide recognition of participating groups and businesses by awarding them 
certificates of commendation from your city. 

.. -
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Timeline for implementation: 
We recommend implementing this type of outreach campaign on a shon timeline-three 
to six months. This intensive delivery will ensure that residents are exposed to the 
message over and over in a short amount oftime, which ensures higher absorption. In 

-addition. this short timeline will allow for more immediate measurable results directly 
attributable to this campaign. 

In addition. if the campaign is product-related, we recommend implementing the 
campaign just before or during the period in which residents are most likely to use the 
product (i.e. pesticides and paint in spring and summer). 

Trackinf?!measuring effectiveness: 
The ability to measure the effectiveness of this type of campaign will be based on the 
data available for the behavior before the outreach. (This would include the number of 
reports or requests coming into the hotline from the target area during the timeframe in 
previous years, or the original scientific water quality data that indicated a need for public 
outreach). 

Outreach effectiveness can be measured by comparing data collected during and after the 
campaign with that collected previously. For water quality measurements, it may be 
necessary to wait for rain in order to collect accurate comparable data . 

Activity 6-Advertising Campaign 
Pmpose: 
A well-designed mass media advertising campaign can be an extremely effective way to 
reach a huge number ofresidents. Although this type of campaign is costly, ifit is 
focused. it provides a broad-stroke delivery of your key messages, supporting all other 
outreach efforts. Based on the target audience. and specific ad placement costs in Orange 
County. such a campaign would most likely include a combination of radio and print. 

Tareet audience: 
A campaign of this magnitude must be focused. We recommend such a campaign only if 
the Stormwater Program conducts an extensive public survey to determine the segment of 
the general public that contributes significantly to pollution and whose 1nembers_are most 
likely to change their behavior. -If this information is available, all ad space/time should 
be bought based on the stations and publications that best match the demographics of the 
target audience segment. 

Responsibilities of County: 
• Work with advertising agency to create advertisements. (Unless your primary goal for 

the campaign is to get the public to call your hotline, we recommend staying away 
from using a hotline as a key message of the campaign. Because the advertisements 
will have very short time to deliver your message, if your primary goal for the 
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campaign is to motivate the public to implement a behavior change. focus on that 
message.) 

• Work with advenising agency or media buyer to develop ad placement strategy. 
• Work with advertising agency or media buyer to purchase ad space. 

·gpp~rtunities for cities to panicipate: 
• Purchase ad space in community publications and place ads produced by the County. 
• Encourage community publications to donate space for.placement of ads produced by 

the County. 

Timeline for implementation: 
Because the budget for this type of campaign will vary, we strongly recommend working 
with a professional media planner to determine the most effective placement schedule. 
This schedule will most likely range from two to six months, and will be designed to 
maximize the number of times a resident is exposed to the message. 

This ad campaign could be repeated annually during the five-year span of the public 
outreach campaign, but the message will need to be updated as the level of public 
understanding increases. 

Tracking/measuring effectiveness: 
"While the media outlet will provide information on how much of the population was 
reached and how many times they were exposed to the message, this does not provide 
real data on whether the campaign influenced behavior change or improved public 
understanding of the issue. The most effective way to measure a shift in knowledge or 
behavior is a through the next countywide public survey. 

Ac1in1y 7-Speakers Bureau 
Purpose: 
As m Activity 5. this activity takes advantage of existing community groups as an 
excellent avenue for educating residents. Many of these groups meet regularly and are 
open to guest speakers to discuss local issues. Educational materials should be 
distributed at these meetings to reinforce messages delivered. Residents who participate 
1n these meetings are usually interested in the well being of their communities and want 
to do the right thing. 

T areet audience: 
Any group in Orange County interested in hosting a speaker at a meeting. These groups 
include community organizations, neighborhood associations, schools, senior centers, 
houses of worship, community centers, and garden clubs. 
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Responsibilities of Countv: 
• Train a few staff members to make presentations to community groups. The 

presentation should focus on the key messages of the overall campaign. for maximum 
benefit. 

• _Prepare a flyer promoting availability of speakers and distribute it when staffing 
booths at events. 

• Develop a list of community groups in Orange County and periodically contact them 
to schedule speakers. If a group does not have regular meetings or does not want a 
speaker. ask them to distribute your educational materials to their members or place 
an article in their newsletter. 

• Prepare drop-in newsletter articles and distribute upon request. 
• Make presentations as requested. 

Opportunities for cities to participate: 
• Provide the County with contact information for local community groups. 
• Notify the County of speakers available to represent your city. 
• Promote availability of County speakers when.interacting with local community 

groups. 
• Refer requests for speakers to the County. 

Timeline for implementation: 
This is a continuing activity; presentations are made on an as-needed basis. Community 
groups should be contacted at least once a year to offer a speaker and distribute materials . 
The list of groups should be updated as needed. If an intensive outreach effort to 
promote speakers is planned, it should be built into the Master Timeline. 

T rackimumeasuring effectiveness: 
Obviously, tracking the number of meetings attended and attendees at each meeting will 
provide a report of how many people have been directly reached. Tracking the quantity 
of outreach materials distributed is more difficult. Unless the materials are actually 
handed out by the speaker, they may not reach their intended recipients. Copies of 
newsletter articles are great proof that your message has reached a membership, as the 
majority of a group's members will read the newsletter. 

Activity 8-School Outreach 
Purpose: 
We understand that the Stormwater Program is not currently interested in creating a 
school outreach program. However. it is inevitable that teachers will contact the 
Stormwater Program to request more information about stormwater education for their 
classes. To this end,.we recommend that the Stormwater Program research existing 
educational programs (i.e. Project Wild, MWD, and other agencies) and materials 
available and make a list of contacts for these programs. This list can be distributed upon 
request, to make sure that any interest in teaching youth about the environment is 
supported . 
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T areet audience: 
Teachers in the Orange County seeking more information on environmental education 

opporrunities. 

-R~sponsibilities of County: 
• Research existing environmental education programs for primary and secondary 

school students .. 
• Prepare a list of these programs (including program summaries). 
• Distribute this list to all cities and as requested. 

Opportunities for cities to participate: 
• Distribute the list of existing school education opportunities to local teachers. 

Timeline for implementation: 
This list will need to be Updated annually and should be distributed upon request. 

Tracking/measuring effectiveness: 
Because this outreach is merely providing resources to ensure students have the 
opportunity to become environmentally responsible, there is no shon-tenn measurable 
outcome associated with this activity. 

Activity 9-Pannerships with Internal County/city Agencies and Contractors 
Purpose: 
Many agencies within-and contractors to-the County and cities have regular contact 
with the general public. These avenues provide an excellent opportunity to cost
effectively reach the public with stormwater pollution prevention messages. 

T areet audience: 
The agencies within the County and cities that have contact with the general public. 
These agencies will provide a direct connection with the public, the indirect target. Also, 
contractors who provide a communications service to the County and cities (i.e. 
information technology specialists, utilities and cable providers). 

Responsibilities of County: 
• Identify County divisions that have regular contact with the public such as: 

, animal services (license renewal and shelters); 
, police (neighborhood watch groups); 
, permitting offices (public counters); 
, transportation (buses and bus shelters have advertising space); and , 
, any environmental outreach program (recycling and composting). 

• Identify County contractors that provide communications services. 

.. -
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• Determine what the County could bring to a relationship with each of these agencies. 
if applicable, (i.e. producing a display for each animal shelter that holds stonnwater 
materials as well as animal services materials). 

• Contact each group, establish a relationship, and encourage them to place materials at 
_ _ __ public desks, to place an article in a public newsletter, to insen materials in mailings. 

or to invite speakers to make presentations at meetings, when applicable. When 
working with a group that currently makes presentations to the public. encourage 
them to distribute stormwater education materials at the meetings. 

• Work with County contractors to negotiate opponunities to place stormwater 
pollution prevention messages. These opponunities may include PSA placement 
through cable providers, materials distribµtion through utilities' bill mailings. and 
Website design/support from information technology contractors. 

Opponunities for -cities to participate: 
• Identify appropriate divisions in your city, establish relationships, and encoun:ge 

them to distribute Stormwater Program materials or invite speakers from the 
Stormwater Program. 

• Incorporate communications benefits when negotiating with contractors such as 
communications providers. 

Timeline for implementation: 
This can be a continuing activity. If an intensive outreach effort is planned with any one 
division. it should be built into the Master Timeline . 

Tracking/measuring effectiveness: 
Because the partnerships will vary, it will be most effective to identify and document the 
benefits gained from each partnership as outreach that would not have been possible 
without a pannership. 

Acnviry JO-Participation in Events 
Purpose: 
Personal interaction with the public is a great way to communicate educational messages 
effectively, superior to mere distribution of materials at events. 

Events occur throu~out_Orang~ Coqnty and draw a significant percentage of the 
population. We recommend, whenever possible, focusing Stormwater Program 
panicipation in events that are .. pollutant-specific" (i.e. dog walks, horse shows, auto 
shows, and garden shows). 

Because these types of events include many booths, all striving for the public's attentio~ 
it is imponant to have eye-catching professional displays to draw residents to the booth. 
The City of Los Angeles has a quite effective nine-foot tall plywood cutout-the Storm 
Drain Pollution Monster-that a City employee created. The Monster towers over the 
booth, and attracts children to it. While children are having their picture taken with the 
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monster Citv staff has a great opponunity to discuss pollution prevention tips with 
parents.' Th; City has also created a cardstock "frame" ~or the photo, which includes 
pollution prevention tips and the City's stormwater hotlme number. 

Target audience: . 
The general public. In addition, this activity may be focused to target residents most 
likely to engage in polluting behaviors (i.e. pet owners and home gardeners). 

Responsibilities of County: 
• Ensure that the Stormwater Program has an eye-catching display for a booth. 
• Identify appropriate events throughout Orange County in which to participate. 
• Secure booth space at these events. 
• Staff booths at these events. 

Opportunities for cities to participate: 
• Inform the County of events in your city. 
• Provide staff to work with County representatives at events in your city. 
• Borrow the Stormwater Program's display (if available) for use at local events. 

Timeline for implementation: .. 
Public events occur throughout the year. We recommend selecting events in which to 
participate annually. This recurring planning will allow for adjustments based on 
successful participation in previous years. 

T rackini:umeasuring effectiveness:· 
The number of people who visit the booth determines if the display (and staff) is drawing 
people to the booth-and if the event itself was worth Stormwater Program participation. 

Discussions with the public will reveal anecdotal information including what the public 
knows about the issue and comments on the Stormwater Program's program efforts to 
date. While this information is not necessarily specific to this outreach effort, event 
panicipation serves as an effective vehicle through which the Stormwater Program can 
also measure the effectiveness ofthe overall program. 

Activity 1 I-Radio Public Service Announcements 
Purpose: 
Radio public service announcements (PSAs) are a low-cost avenue to reach large 
populations with an educational message. Radio PSAs are also a great opportunity for 
promoting public events. Most often, radio PSAs are submitted as text and either 
recorded by the station or read live. 

Target audience: 
The general public. This outreach effort can be tailored by only distributing the PSA to 
stations with the listeners you are seeking. 

... -· 
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• 
Responsibilities of Countv: 
• Determine applicable radio stations in the Orange County. 

• 

• 

• Contact target radio stations to determine if they accept PSA text and what lengths 
___ they prefer (10, 20, 30 and/or 60 seconds). 
• Prepare PSA text. (We recommend preparing at least one PSA for each length.) 
• Distribute PSA text to radio stations with an introduction to issue and Stormwater 

Program contact information. 
• Track PSA airtime, if available. 
• Present radio stations that aired the PSAs with Certificates of Commendation from 

the County's Board of Supervisors or an -alternate County office. 

Opportunities for cities to participate: 
• Encourage local radio stations to air radio PSAs. 

Timeline for implementation: 
Radio PSAs can be submitted ( and resubmitted) often during this long-term campaign. 
but the text should be rewritten annually (or bi-annually) to reflect shifts in key messages. 
For distribution of general campaign messages; we recommend annual development of 
text for PSAs, and distribution to all stations that will accept them. We also encourage 
distribution of event-specific or seasonal stonnwater messages, as applicable. 

Tracking/measuring effectiveness: 
Unlike purchasing radio time, submitting text for radio PSAs does not guarantee 
placement. If PSA text is read on the air, it is difficult to track on what stations and how 
often. These limits make measuring effectiveness very difficult. We recommend 
following up with public affairs directors at each station to ask if the PSA is being used 
and how often. The Stonnwater Program may receive some informed answers, but most 
often the stations cannot provide that information because they are overwhelmed with 
PSAs. 

For this reason, we do not recommend using television PSAs. If the Stormwater Program 
currently has a 30- or 60-second television PSA produced, it is worthwhile to redistribute 
it annually to regional television stations. However, we do not feel it is cost-effective to 
invest in production of a television PSA because of the difficulty in tracking placement. 

Outreach Activities for Businesses 
Because most industries (other than mobile businesses) are similarly organized, it is 
possible to create a general approach for business outreach and apply it to most 
industries. Specific outreach activity recommendations for mobile businesses are 
included in Section VI . 
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Activity ]-Educational Materials 
Purpose: . . . 
At this time, the Stonnwater Program has not produced busmess-spec1fic educauonal 
materials. Because the nature of the message and the behavior changes sought differ 
sil?Ilificantly from those for the general public, we strongly recommend production of 
·b.;-siness-specific materials. 

Although it is possible to use a general business brochu~._it will not_b_e yery_effect1ve. as 
BMPs vary significantly from industry to industry. We recommend producing a series of 
outreach materials, similar in appearance, yet industry-specific. 

The audiences within a business (owners, managers, and employees) require different 
levels ofinfonnation to implement best management practices. To this end, it will be 
imponant for the Stonnwater Program to address each audience in the outreach materials. 

We recommend creating a two-part educational handout, either two-sided or two separate 
pieces. One part, directed towards owners and managers, should include a description of 
the issue. the ordinance, and address motivators for complying (i.e. fines and customer 
appeal). This part could be similar, if not identical, for all industries if written in general 
language. The other part, for employees, should present the industry-specific best 
management practices graphically with a small amount of text ( elementary language), in 
applicable languages. 

When identifying BMPs to be included for each industry, the Stonnwater Program must 
consider the cost of any required equipment, and the time required to implement that 
extra step. Both of these factors will influence the supervisors' and employees' 
willingness to add the pollution prevention measures to their operations. 

In addition. all materials should reference both the hotline and Website (as available) for 
more information regarding stonnwater pollution, ordinance compliance, and BMP 
implementation. 

Tareet audience: 
Industries that may adversely affect stormwater quality. 

Responsibilities of County: 

• Determine and rank industries whose practice may affect stonnwater quality. The 
ranking should be influenced by the information collected in Activities 2 and 3 
regarding industries that will be reached through inspections, and existing business 
associations. (Additional discussion of target business selection is in Section IV.) 

• Work with a graphic designer to brainstorm a format for the two-part educational 
handout. 

• 
• 

Prepare text for the overview/introductory section of the handout. 
Work with a graphic designer to prepare a template for the industry specific BMP 
section of the handout. 

~-
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• Work with a graphic designer to create a formal mock-up of the two-pan piece. 
• Conduct focus groups with employees to test the format and content of the BMP

specific piece. 
• Conduct focus groups with owners and managers to test the format and content of 

_both pieces. 
• Determine applicable BMPs for the top priority industries. 
• Work with a graphic designer to create illustrations for BMPs and to finish the two

part educational handout for the top priority industries. 
• Share final mock-up with cities and collect information regarding how many copies 

they would like. 
• Print the two-part handout for the top priority industries. (This is based on the 

assumption that the cities will not require city-specific versions.) 

Opportunities for cities to participate: 
• Determine number of copies, for each industry, that your city will be able to use and 

submit this number to the County. 

Timeline for implementation: 
This production should occur before outreach under Activities 2. 3. and 4. However. it 
will be important to include research from these activities in determining priority 
industries. As the Stonnwater Program moves through the long-term strategy, it wil1 
most likely need to produce materials specific to additional industries. All materials 
should be reproduced as necessary . 

Tracking/measuring effectiveness: 
To ensure that these materials not only attract the attention of the intended audiences but 
also motivate them to implement BMPs, we strongly recommend using focus groups to 
test the intended format and content with applicable audiences. The focus groups should 
mclude a mix ofrepresentatives from the target industries. 

· Tracking of distribution of these materials wil1 ·occur under actual outreach activities. 

Acrivity 2-Business Association Outreach 
Purpose: 
Many of the larger ind_ustries have business/professional organizations and associations 
that serve their members. These associations usually have regular meetings for their 
members and most often distribute a regular newsletter with updates on changes in the 
industry. Partnering with regional chapters of these organizations to reach their members 
with stormwater pollution prevention messages is a cost-effective way to make contact 
with a large number of businesses in Orange County. 

Target audience: 
The membership of the business associations within Orange County that represent 
industries that may adversely affect stormwater quality . 
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Responsibilities of Countv: . • 
• Identify the industries within Orange County that may affect stormwater quahty; 
• Identify the business associations that represent those industries; 
• Prepare a drop-in newsletter article (with a version tailored for each industry) 

reviewing the issue, the ordinance, and applicable BMPs; 
• If necessary, train the general public speakers bureau to make technical presentations 

delivering BMP information;· 
• Contact each applicable business association, determine what outreach avenues they 

have available {i.e. newsletter, regular meetings and annual workshops): and. 
• Subsequently pitch speakers and article placement to increase understanding of 

compliance requirements. 

Opportunities for cities to participate: 
• Provide the County with information on business association local chapters; a.,d. 
• Ref er requests from business associations for information or speakers to the County 

Timeline for implementation: 
If internal partnerships under Activity 3 are successful, the Stormwater Program should 
coordinate business association outreach with the inspection timelines. For example, if 
health inspectors will be visiting restaurants (and distributing materials) in May and June, 
focus attention on information dissemination through restaurant associations in May and 
June as well. 

T rackimumeasuring effectiveness: 
Because this is a cost-effective outreach strategy, it will be beneficial to track the success 
of this activity by the number of partnerships established and the resulting educational 
outreach conducted. In addition, request and keep on file copies of all newsletter articles 
placed. 

Acm·uy 3-Partnerships with Internal County/city Agencies 
Purpose: 
Many agencies within the County and the cities have regular contact with businesses in 
Orange County. These avenues provide an excellent opportunity to reach these 
businesses with stormwater pollution prevention messages cost-effectively. 

T areet audience: 
The agencies within the County and the cities that have contact with the business 
community. These agencies will provide a direct connection with the businesses in 
Orange County, the indirect target. 
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Responsibilities of Countv: 
• Identify County divisions that have regular contact with businesses in the county . 

such as: 
},;>, fire department (inspections); 
~ health department (inspections); and, 

}., pennitting offices (public counters). 
• Detennine what the County could bring to a relationship with each of these agencies. 

if applicable (i.e. promoting the health department's hotline on storm water 
educational materials for businesses). 

• Contact each office, establish a relationship with them. and encourage them to place 
materials at public counters and distribute materials during site inspections. If 
applicable, ask them to include a couple of stonnwater pollution prevention tips as 
they conduct each site inspection (i.e. including proper procedures for cleaning floor 
mats when visiting restaurants). 

Opportunities for cities to participate: 
• Identify appropriate divisions at the city level, establish relationships, and encourage 

them to distribute County materials or place them at public counters. 

Timeline for implementation: 
This can be a continuing activity. If an intensive outreach effort is planned with any one 
division, it should be built into the Master Timeline . 

Tracking,measuring effectiveness: 
Because the partnerships will vary, it will be most effective to identify and track the 
benefits gained from each partnership as outreach that would not have been possible 
without a pannership. 

Acuvin· 4-Hot/ine 
Purpose: 
Like educational handouts. a Stonnwater Program hotline will support most outreach 
eff ons under this campaign by providing businesses with a resource for requesting more 
information or reporting a polluting activity. 

Tareet audience: 
Any business owner, manager, or employee exposed to any other educational activity in 
this campaign. 

Responsibilities of County: 
• Establish and maintain a hotline for requests and reports from businesses. 
• Respond to requests and reports promptly . 
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Opportunities for cities to panicipate: . 
• Include the Stonnwater Program's hotline number on all outreach matenals. unless 

your city has an efficient hotline in place. 

Timeline for implementation: 
This is a continuing activity because this mechanism will suppon all outreach activities. 

Trackin2/measuring effectiveness:. . . .. . 
We assume that all calls to the hotline are currently being logged. Because promotion of 
the hotline will occur in most outreach activities/materials, it will be imponant for the 
Stonnwater Program to periodically review/chart the number of calls coming in to the 
hotline to measure the increased public use over the course of the campaign. 

In addition, if the Stonnwater Program plans an outreach activity to specifically increase 
the number of incident repons to the hotline, the number of calls coming in to the hotline 
during that period should be evaluated against the number of calls received during the 
same time period in previous years. 

Activity 5-Website 
Purpose: 
A Website will also support outreach activities by serving as a resource through which 
business representatives can obtain additional information and repon polluting behavior 
(via e-mail). In addition, with the dramatically increasing use of the Internet as an 
informational resource, a Website can function as a stand-alone outreach "activity." 

Tareet audience: 
Business owners. managers, and employees exposed to the Stormwater Program's public 
educc:tion campaign through an outreach activity or who seek more information on 
stormwater pollution prevention. 

Responsibilities of County: 
• Select a host for the Stonnwater Program's Website. 
• Prepare text for the site. 
• Work with a site designer to create the site and include the text. 
• Register the site and all associated keywords with all search engines. 
• Conduct outreach to related groups/organizations to place links to all associated 

Websites. 
• Update messages and time-sensitive information as necessary. 

Opponunities for cities to participate: 
• Provide a link to the Stonnwater Program's Website on your city's Website. 
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Timeline for implementation: 
Because of the increasing dependence on the Internet for information. we recommend 
creating this site as soon as possible. 

Tracking/measuring effectiveness: 
Hits should be easy to track. We recommend that the Stonnwater Program traduchart 
the number of hits over time and attempt to link any spike in the chan with the outreach 
activity responsible. 

Selecting Outreach Activities to Implement First 
The activities described above each include the types of applications that are appropriate. 
Although PSE recommends that the Stonnwater Program create a master timeline for 
implementation of all outreach activities, we understand that the Stonnwater Program is 
eager to begin outreach. PSE also recognizes that some of the activities described above 
incur higher costs and/or require specific audience profile research to be cost effective 
(i.e. Mass Media Advertising). 

To that end, PSE has identified the activities that will be most cost-effective to implement 
first. For reaching the General Public, we strongly recommend development of simple 
outreach materials (Activity 1) and distribution through existing avenues (Activities 5, 7, 
and 9). For reaching Businesses we recommend development of business-specific 
materials ( Activity I) and distribution through· internal County/city agencies (Activity 3 ). 
As mentioned many times in this document, any outreach materials and messages will be 
most effective if the Stonnwater Program first conducts a survey to gauge the current 
level of knowledge and motivators for behavior change. 

Using Consultants to Develop and Implement the Outreach Campaign 
Much of this document has stressed the importance of creating and delivering a unified 
outreach campaign that uses a set of messages, timelines, activities, and materials that 
work together synergistically to achieve a profound shift in public awareness and 
behavior-in the most cost-effective manner. Since it will take meticulous planning and 
oversight to ensure that each element of the campaign moves forward as part of the whole 
"package," PSE recommends that the Stonnwater Program carefully consider the strategy 
it will employ to achieve the objectives of such expan~ed p11bl.ic o~treach efforts. 

As the lead entity in charge ofpublic·education under the Stonnwater Program, the 
County of Orange will be responsible for providing the staff to administer and manage 
this campaign. To help the Stonnwater Program better understand how consultants may 
be utilized to support the County in its efforts, PSE has prepared two scenarios. PSE is 
not in a position to recommend which scenario is best for the Stonnwater Program's 
outreach campaign. However, we have provided a review of some advantages and 
disadvantages associated with the two possible scenarios . 
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Scenario A 
Scenario A involves hiring one consultant firm, with subcontractors. to manage the • 
Stormwater Program's outreach campaign elements. This scenario wil1 require creation 
of a fairly specific scope of work-which can be derived from the information in this 
document-for ease of tracking the consultant's progress. Scenario A wi1l also require 
-th; County of Orange to dedicate Yi a staff person to monitor the effons of the consultant. 
administer the contract, and track the panicipation of the cities in this outreach campaign. 

Advantages 
• The Stormwater Program will only need to manage one contractor. 
• In the RFP process, the consultants that submit proposals ( and proposed budgets) will 

help determine the budgetary needs of the campaign-which may also provide 
clarification of funding necessary from the Stonnwater Program. 

• With one contractor and a fixed budget amollllt, costs are much easier to control. 
• The County of Orange will not have to overcome a contract/project managem::nt 

learning curve for a dedicated staff person. 

Disadvantages 
• The administration of this scenario is more expensive because the Stormwater 

Program will be paying the consultant to coordinate work among sub-consultants 
rather than a County staff person to manage a number of contracts. 

• The Stormwater Program will be responsible for preparing and issuing an RFP for 
this work-and evaluating the respoI1$es it receives-and this process can be time 
consuming. 

• The Stormwater Program will be under pressure to select the "right" consultant team, 
as only one team wiIJ be selected. 

Scenario B 
Scenario B involves hiring a number of consul~ts-through a number of contracts-to 
implement individual elements of the Stonnwater Program's outreach campaign. 
Scenario B would require Orange County to dedicate one full-time staff person in 
addition to the Yz time staff person, as this scenario requires supervision of several 
contracts and coordination of the program as a whole. 

Advantages 
• Stormwater Program can solicit the lowest cost alternative per element. 
• Close supervision of many contractors allows the Stormwater Program to have 

maximum control over consultants and the work product (assuming each scope of 
work is very specifically defined). 

Disadvantages 
• Because of the number of separate contracts to develop and implement elements of 

the program, it may be difficult to achieve an overall unified campaign without 
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extraordinary staff management. This may also result in overlap of contact with the 
public and Orange County residential and business representatives . 

• The dedicated County of Orange staff person would need to have previous consultant 
management experience in public relations (or absorb the learning curve). 

_ • __ Multiple contracts do not provide great cost controls for the entire stonnwater 
program, so this scenario may result in a higher overall campaign cost. 

• The County of Orange will need to dedicate one additional staff person . 
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V. Mobile Industry Outreach 

Overview 
-While serving their customers, mobile businesses generate a variety of pollutants that 
enter our waterways via the storm drain system. These pollutants include waste water 
that carries automobile fluids, cleaning fluids, pesticides. herbicides.· street liner. and 
other harmful substances; green waste from landscaping; paint chips. bits of concrete and 
din from repairs; food grease and waste from restaurant clean-up, etc. 

Many businesses are aware of these problems but need to be educated on viable. time
and cost-effective solutions to reduce and control runoff. The Stormwater Program is 
currently evaluating how to prepare an outreach effort to inform mobile businesses of the 
Best Management Practices (BMPs) that will enable them to deliver their services with 
minimal additional effort and in a way that meets legal requirements for environn:~ntal 
protection. 

However, the Stormwater Program faces significant challenges to the goal of reaching 
mobile businesses and gaining their compliance with the BMPs. These challenges 
include the diversity of mobile businesses; the variety of sizes and resources of 
companies doing the same work (which can range from large, licensed organizations to 
unregistered. seasonal, one-person operations); the transient nature of these operations; 
diverse educational backgrounds; and cultural differences of business owners and their 
staffs (many of whom do not speak English). 

Because customers of these businesses share in the liability for stormwater pollution that 
originates on their property-and because many business owners will be difficult to 
reach-the Stormwater Program needs to focus its outreach efforts on customers as well 
as mooile business operators. The Stormwater Program can also call upon manufacturers 
and distributors of supplies to help inform business owners about the BMPs and legal 
requirements. 

While the possibility of enforcement and the mandatory fines for polluting must be made 
clear. PSE recommends that the Stormwater Program develop a campaign strategy that 
emphasizes incentives rather than the threat of penalties for non-compliance. 

The following are PSE's specific recommendations for developing an educational 
outreach program for mobile businesses. 

Target Audience(s) 
Mobile businesses provide the following services: 

• Surface cleaning-including steam cleaners and pressure washers who clean 
sidewalks, plazas, parking areas, driveways, drive-throughs and building surfaces; 

• Janitorial clean-up; 
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• Auto detailing/washing-which ranges from nationwide companies with fleet 
contracts to one-person operations operating out of a truck with a hose and bucket: 

• Auto repair and oil changing; 
• Carpet cleaning; 
• -Window washing; 
• Pool cleaning and maintenance-which involves draining pool water into sewage 

systems or storm drains; 
• Food catering; 
• Sand blasting; 
• Pet grooming; 
• Commercial landscape maintenance and ·residential gardening; 
• Restaurant floor mat cleaning; and 
• Paveme11t cutting for utilities. 

Based on the types of water pollution complaints received, at this time the Stonnwater 
Program is interested in concentrating its outreach efforts on businesses that provide 
surface cleaning, pool cleaning and maintenance, and construction services. Over time. 
the Stormwater Program may target each mobile industry with educational outreach. 

For most of the mobile industries listed above, the Stormwater Program can develop a 
database of established businesses by using trade association membership lists, local 
chambers of commerce, business listings in the local Yellow Pages, and customer 
surveys. For example, in addition to local listings, businesses in the construction industry 
can be reached by obtaining a list from the Southern California Contractors Association 
of the contractors conducting business in Orange County. 

The Stormwater Program may also seek pannerships with vendors/retailers that supply 
equipment and products to these businesses. The terms of this partnership may include 
positive publicity from the Stonnwater Program for those organizations that provide 
en\·ironrnentally friendly products and that distribute the Stonnwater Program's BMP 
materials to their customers. 

But many businesses-such as mobile auto detailers and pool cleaners-are not well 
established, are not members of a business organization, and can obtain supplies at a wide 
variety of outlets. In fact, many of them can be considered "fly-by-night" operations 

. bec~use they are sm~ll and transient ~d m~y not surviye lQ11g in aJ;omp~titiye market. 
Since such businesses do not use normal channels of advertising, it will take a more 
creative strategy to reach them with the BMP information. These smaller start-up 
businesses are most easily held accountable by educating the customers so that they do 
not permit polluting practices to occur on their property. 

When targeting the mobile auto detailers that service downtown Los Angeles, the City of 
Los Angeles contacted all property and parking lot owners and managers with ordinance 
compliance information and.materials for them to distribute to the detailers that operate 
on their propeny. For targeting the mobile pool cleaners, we recommend that the 
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Stormwater Program undenake an intensive outreach in those neighborhoods where 
residents are most likely to have pools. 

This outreach should include handout materials that residents can give to the service 
provider outlining the BMPs that the residents expect the provider to implement. ln 
addition, the Stormwater Program can furnish a guide that informs residents of the 
practices they should look for as the business representative conducts the service. The 
Stormwater Program may also wish to provide residents with a BMP checklist that they 
can return to the Stonnwater Program after the service has been performed -to indicate 
that compliance was achieved. Suggestions for these materials are discussed in detail in 
the incentive-based outreach program section below. 

Involving Business Owners in the Development of the Program 
As discussed in Section m, PSE recommends that the Stormwater Program conduct one
on-one telephone interviews-or focus groups-to develop the most accessible outreach 
materials and the most effective incentives for implementing the BMPs. The Stonnwater 
Program can solicit comment on program elements from representative business owners, 
as well as from the manufacturers and suppliers of environmentally friendly equipment 
and supplies. By so doing, the Stormwater Program will gain a better understanding of 
industry-specific activities, potential pollutants, and the best ways to communicate the 
BMPs. 

Armed with this knowledge, the Stormwater Program will then be able to: 

• Develop a workable set of BMPs for each industry; 
• Tailor the program to achieve optimal participation; 
• Gain greater industry buy-in, since it will be an industry-developed program; and, 
• Achieve the greatest possible :reduction in stonnwater pollution from the mobile 

business industry. 

An Incentive-Based Outreach Program 
The growing public awareness of pollution-related problems means that many customers 
now choose to patronize businesses that are perceived as operating in ways that do not 
harm the environment. The Stormwater Program can capitalize on this trend by creating 
a program that offers free publicity, thus greater visibility, to companies that employ the 
BMPs in all of their operations. The Stonnwater Program can provide these businesses 
with publicity by including compliant businesses on a list provided through the 
Stormwater Program hotline, promoting outstanding businesses through the news media, 
and distributing marketing materials to businesses that adopt the BMPs. These incentives 
are described in more detail below. 

This publicity will then enable customers to select businesses that protect them from 
liability at the same time that they protect the environment. Compliant businesses may 
thereby gain a wider customer base, while those that do not adopt the BMPs could fall 
out of favor-even if they offer their services at a cheaper rate-since they put their 
customers at risk of expen~ive fines. 

Recommendations for Erpanding the Orange County Stormwater Program 's · 
Public and Business Education Outreach Program 

FINAL REPORT 
Page55of59 

• 

• 

• 

0016355



' 

• 

• 

• 

Through the use of rewards for compliance. the Stormwater Program can indicate to 
mobile business owners that it is seeking to work in partnership with them rather than w 
impose additional, burdensome regulations that tax their resources. And since 
compliance with the BMPs may require that business owners adopt new. less convenient 
measures, purchase additional materials. and train their employees in new practices
these businesses deserve to be recognized and rewarded in ways that will help them 
prosper and will reinforce their allegiance to the program. 

Incentive-based stormwater education programs for businesses are being implemented 
throughout California. The Bay Area Stormwater Management Agencies Association in 
Northern California has implemented such a program for surface cleaners. The City of 
Sacramento has implemented a similar program to reach caq>et cleaners. The City of Los 
Angeles is in the midst of distributing BMP materials to mobile auto detailers and their 
customers. 

Possible incentives for businesses to participate in the Stormwater Program's mobile 
business outreach program include: 

• Stormwater Program certification-acquired through participation in a Stormwater 
Program-sponsored workshop (in person, via the World Wide Web or through direct 
mail). This type of program requires consistent follow-up/maintenance; 

• Bumper stickers, truck stickers. and promotional materials that advertise compliance; 
• Inclusion on printed and electronic lists of businesses that employ the BMPs; 
• Mention in news releases, media advisories, and Stormwater Program newsletters; 
• A camera-ready program logo that can be used on business letterhead and 

promotional material to indicate that the business operates in an environmentally 
friendly marmer; 

• 5tormwater Program-prepared materials indicating compliance (with space for 
individual business identification) for distribution to customers after a service is 
rendered; and, 

• Formal recognition by the County of Orange Board of Supervisors and/or city 
councils. 

The Stormwater Program may seek to collaborate with other agencies in the County and 
cities that share similar goals in order to pool resources and reach the largest possible 
audiences. For instance, carpet cleaners that use the BMPs can be listed in a mailer that 
accompanies utility bills. In addition, the County and cities can include a requirement for 
use of designated BMPs when contracting with mobile businesses for these services. 

Creating Attractiv~ Accessible and Memorable Outreach Material 
By surveying the outreach materials developed for mobile business owners by other 
municipalities, the Stormwater Program can get a head start on creating its own materials. 
As stated, the use of focus groups can also help in the development of a memorable 
theme and attractive identity for the Stormwater Program's program . 

.. -
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By using a uniform look and recognizable iden~ty. the Stonnw~ter Pro~ wilJ be _able 
to build public awareness of the program and will demonstrate its comnunnent to this 
program. The name/theme can be used on all program materials. including fact sheets. 
brochures, decals, news releases and cenificates. 

The outreach material should employ colorful graphics and very simple grammar ( in 
appropriate languages) to explain. in general: 

• The problem of stonn drain pollution; 
• The benefits and requirements of the urban runoff pollution control ordinance; 
• Reference to the potential economic benefits of participation; and, 
• How-to information for implementing recommended industry BMPs. 

For industry-specific BMP delivery, a separate fact sheet/brochure should be prepired for 
each industry to avoid confusion. Rewards for business compliance with the BMPs. and 
for customer participation in the monitoring process, should be explained in the materials 
directed toward these two groups. 

PS Enterprises suggests that the Stonnwater Program begin with an introductory mailing 
to owners of each of the mobile businesses consisting of a short sales-pitch with a .. Yes, I 
want to learn more ..... call. fax, e-mail or mail-in response card. This mailing will help 
verify the data in the mailing list. 

In the second direct-mail packet, sent to businesses that return the response card ( or the 
Storrnwater Program can elect to do this as the initial mailing), the Stonnwater Program 
should include a personalized cover (fonn) letter that thanks the respondent for their 
interest in protecting the environment. 

The packet can contain the following material for the businesses and their customers: 
• Fact Sheets on the legal requirements for the protection of the environment; 
• A sheet outlining the recommended BMPs; 
• A sample Pollution Prevention Voucher for the businesses to use; 
• A sample Postcard for customers to complete and return to the Stonnwater Program; 

and, 
• The description of incentives for compliance. 

Supporting and Monitoring BMP Compliance 
Just as the outreach program needs to educate and inspire both business owners and their 
customers, the Stonnwater Program's follow-up activities to monitor and ensure 
compliance with the BMPs can also be focused on both groups. 

Businesses will need help understanding how to implement the BMPs in a cost-effective 
manner. The Stormwater Program can address this need by providing (through its 
hotline) knowledgeable staff members to answer questions and address the concerns of 
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business owners. This will also provide tlie opportunity for the Stormwater Program to 
learn from these business owners how their customers are responding to the program . 

In addition, the Stormwater Program can provide businesses with a Pollution Prevention 
Voucher as part of its outreach materials. These vouchers can be completed by business 
employees to indicate the type of surface cleaned, the cleaning method used. and the way 
in which waste water was disposed. Customers should be asked to sign the voucher to 
verify its accuracy. A copy of the voucher can then be given to the customer and a 
second retained by the business to show inspectors. 

As previously mentioned, customers can also help provide verification of a company·s 
adherence to the BMPs through a simple, prepaid response card that asks them to .. check 
the box" to indicate which practices the business employed in the course of performing 
its service. The Stormwater Program can supply business owners with this form-to be 
mailed in by customers-along with the other printed material that it produces. To 
encourage use of this form, the Stormwater Program can: 

• Award those businesses that generate the greatest number of favorable responses with 
more favorable placement on the promotional material that the Stormwater Program 
produces. 

• Encourage customers to send in the form by letting them know they will receive 
stormwater magnets, stickers, and other "goodies" in return for their postcard. 

These strategies will enable the Stormwater Program to motivate business owners to 
provide this educational survey to their clients. The customer response cards will then 
make it possible for the Stormwater Program to track the effectiveness of this activity and 
monitor business practices by calling customers at random to verify the validity of their 
response. 

The Stormwater Program can also measure the program's effectiveness by tracking the 
number of repons of violations to the Stormwater Program hotline, as well as the number 
and nature of calls that ask questions or express concerns. 

Conclusion 
PS Enterprises recommends that the Stormwater Program create a positive, pollution 
prevention program that focuses on the carrot rather than the stick. The Stormwater 
Program can do this by offering incentives that make program participation beneficial to 
mobile businesses by publicly recognizing them for their active implementation of the 
BMPs. The Stonnwater Program can coordinate its business recognition program with 
local chapters of business associations. It can also inform the public about compliant 
businesses by making lists available through the Stonnwater Program hotline and 
promoting the availability of the lists. 

PSE funher recommends that the Stonnwater Program invites representatives of each of 
the mobile businesses-plus their suppliers and customers-to participate in the process 
of developing and publicizing outreach materials. This will assure the creation of the 

Recommendations for Expanding the Orange County Stormwater Program 's 
·· ·· · · Public and Business Education Outreach Program 
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most accessible and persuasive program materials and will gain early "buy-in·· for the 
program from these groups. 

In addition, business participants can inform the Stormwater Program of appropriate 
newsletters, associations, and other outlets through which to promote the program and 
-can also supply the Stormwater Program with feedback as the program progresses. 
Residents who participate in the design of the program-and who fulJy understand the 
importance of the BMPs to the preservation of the local environment-may help the 
Stormwater Program spread the word through schools, churches~ and neighborhood 
associations. Happy customers will also provide invaluable word-of-mouth advenising 
for those mobile businesses that perform their_ services in environmentalJy responsible 
ways. 

Recommendlllions for Expanding the Orange County Slonnwater Program :S 
Public and Business Education Outreach Program 
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Appendix 5.1 

• 
Watershed Maps for Automatic Sampling Sites 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

lffil] RAINGAGE 

@) SAMPLING LOCATION 

1 In. = apx. 3.4 mlles 

AGUA CHINON WASH 

At Irvine Center Dr. and Pacifica 
Lat. 33-39-09 Long. 117-44-56 

F18 

ACWF18 

approx. 7.2 sq.mi. (18.7 sq.km.) 

Irvine, Lake Forest 

Lambert Reservoir Alert #217 

SANTIAGO CREEK / \ 

\ 
__c}_ __ 

SANTIAGO CANYON RD 
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Location: 

Channel: 

- Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

ml R.t.lNCACE 

® SAMPLING LOCATION 

1 In. = apx. 3.3 mile& 

ALISO CREEK 

At Pacific Coast Highway 
Lat. 33-31-10 Long 117-45-07 

J01 

ABJ01 

29.7 sq.mi. (76.9 sq.km.) 

El Toro. Laguna Beach.Laguna Hills. Laguna Niguel, Lake Forest 
Mission Viejo 

El Toro Alert #207, El Toro #176 

/ 
! 

~ 

• 

• 

• 
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• ANAHEIM BARBER CITY CHANNEL 

Location: Downstream U.S. Gov. Railroad Bridge at Rancho Road 
Lat. 33~45-16 Long. 118-02-04 

Channel : C03 

Storet Code : ABCC03 

Watershed Area : 14.9 sq. mi. (38.6 sq. km.) 

Cities in Watershed : Anaheim, Garden Grove, Huntington Beach, Stanton, Westminster 

Raingage : Garden Grove Alert #1175, Garden Grove Fire Station #229 

Gaging Station : #232 

Equipment : Stevens A-71 Water-Stage Recorder with Nitrogen Bubbler and 
Mercury Manometer 

Alert Water Level Sensor and Rain Gage 

• 

rmD 
... 

RAINCACE VI .... X • @ SAMPLING/CAGING 
3: u 

c( 

z .... 
LOCATION 

.... a, 
C 
...J 

1 In. = apx. 2.2 mlles 
0 c., 
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Location: 

Channel: 

Storet Code : .. 

Watershed Area : 

Cities in Watershed : 

Raingage: 

[ru) RAINGAGE 

(® SAl.4PLINC LOCATION 

1 in. = apx. 3.4 miles 

BARRANCA CHANNEL 

At Main St. 
Lat. 33-40-45 

F09 

BC2F09 

Long. 117-50-07 

approx. 2.7 sq.mi. (7.0 sq.km.) 

Irvine, Santa Ana, Tustin 

Santa Ana Engineering Alert #219, Santa Ana #121 

• 

• 
SANTIAGO CANYON RD 

• 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

m RAINGAG£ 

@ SAMPLING LOCATION 

I In. = cpx. 3.-4 miles 

BEE CANYON CHANNEL 

At Alton and Pacifica 
Lat. 33-39-22 Long. 117-45-22 

F17 

BEEF17 

11.2 sq.mi. (29.1 sq.km.) 

Irvine 

Lambert Reservoir Alert #217 

SANTIAGO CREEK / 

) 
~---

SANTIAGO CANYON RO 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

" 
[fill RAIN GAGE ~ 
<© SAMPLING/GAGING 

LOCATION 
,,: 

1 in. = opx. 2.2 miles 

BOLSA CHICA CHANNEL 

At Balsa Chica Road and Westminster Ave. 
Lat. 33-45-33 Long. 118-02-30 

CO2 

BCC02 

10.0 sq. mi. (26.0 sq. km.) 

Anaheim, Buena Park, Cypress, Garden Grove, Los Alamitos, Seal Beach, 
Stanton, Westminster 

' 

Garden Grove Alert #1175, Garden Grove Fire Station #229 

#225 

Stevens A-71 Water-Stage Recorder with Float 
Alert Water Level Sensor 

... 
U'l 

"" ::c 
3: u 

<( 

-~ z "" w a:, 
0 
.j 

·~ 0 
c., 

• 

• 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

liIDJ RAINGAGE 

@) SAt.lPUNG LOCATION 

1 In. = opx. 3.4 miles 

BONITA CANYON CHANNEL 

At San Diego Creek Confluence 
Lat. 33-39-05 Long. 117-51-38 

F04 

BCF04 

approx. 5.0 sq.mi. (13.0 sq.km.) 

Irvine, Newport Beach 

San Diego Creek Alert #1125 

SANTIAGO CREEK / 

SANTIAGO CANYON RO 
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Location: 

Channel: 

. Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

m RAINGAGE 

@}) S.IIMPLING LOCATION 

1 In. = ap•. 3.4 miles 

COSTA MESA CHANNEL 

At Westcliff Drive 
Lat. 33-37-23 

G02 

CMCG02 

Long. 117-53-57 

approx. 1.0 sq.mi. (2.6 sq.km.) 

Costa Mesa, Newport Beach 

Santa Ana Delhi Alert #1111, Newport Harbor Master #88 

~ SANH,GO c,m / \, 

SANTIAGO CANYON RO 

• 

• 

• 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

EAST GARDEN GROVE WINTERSBURG 

At Gothard St. 
Lat. 33-42-58 

cos 

EGWCOS 

Long. 117-59-57 

20.8 sq. mi. (53.8 sq. km.) 

Cities in Watershed : Anaheim, Fountain Valley, Garden Grove, Huntington Beach, Orange 
Santa Ana, Westminster 

Raingage: 

Gaging Station : 

Equipment: 

;;r 

Katella Yard Alert #223 

#217 

Stevens A-71 Water-Stage Recorder with Float 
Alert Water Level Sensor and Rain Gage 

.... 
> 
< 

(@ SAMPLINC/GAGING " "':" ' z ... 
LOCATION '\ 

1 In. = apx. 2.2 miles 
9 
0 
C> 

I 

II I 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage :. 

[!m) RAINGAGE 

® SAt.CPLING LOCATION 

1 In. = apx. 3.4 mlles 

HICKS CANYON WASH 

At Culver Blvd. 
Lat. 33-43-27 

F27· 

HCWF27 

Long. 117-46-01 

approx. 7.5 sq.mi. (19.4 sq.km.) 

Irvine 

Lambert Reservoir Alert #217 

SANTIAGO CREEK / 

• 

• 
SANTIAGO CANYON RD 

• 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Staion : 

Equipment: 

ii) RAINGACE 

(@ SAt.lPLltlG/GAGING LOCATION 

I In. = opx. 2.2 mlles 

LAGUNA CANYON CHANNEL 

At Woodland Ave. 
Lat. 33-33-18 Long 117-46-33 

102 

LCWI02 

8.3 sq.mi. (21.4 sq.km.) 

Laguna Beach 

Laguna Canyon Alert #1120 

#222 

Stevens A-71 Water-Stage Recorder with Float 
Alert Rain Gage and Water Level Sensor 

• 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

~ RAINGAGE 

(ID) SAl,IPUNG LOCATION 

1 in. = opx. 3.4 miles 

LANE CHANNEL 

At McCabe Way, upstream F08/F05 confluence 
Lat. 33-40-41 Long. 117-50-34 

F08 

LANF08 

approx. 4.6 sq.mi. (11.9 sq.km.) 

Irvine, Santa Ana 

Santa Ana Engineering Alert #219, Santa Ana #121 

SANTIAGO CREEK / 

• 

• 
SANTIAGO CANYON RO 

• 
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• Location: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

• 

ml RAINCAC[ 

~ SAMPUNC LOCATION 

1 In. = apx. 3.3 miles 

• 

OSO CREEK 

At Crown Valley Parkway 
Lat. 33-33-29 Long 117-40-33 

OSOL03 

14.0 sq.mi. (36.2 sq.km.) 

Laguna Hills, Laguna Niguel, Mission Viejo 

Upper Oso Creek Alert #297, Trabuco Canyon #133 

#218 

Stevens A-71 Water-Stage Recorder with Float 
Alert Raingage and Water Level Sensor 

/ 
I 

~ 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

~ RAINGAGE 

~ SAMPLING/GAGING LOCATION 

1 In. = apx. 3.4 miles 

PETERS CANYON CHANNEL 

At Barranca Road 
Lat. 33-41-30 

F06 

BARSED 

Long. 117-49-23 

45.2 sq.mi. (117.1 sq.km.) 

Irvine, Santa Ana 

Santa Ana Engineering Alert #219, Santa Ana #121 

#230 

Stevens A-71 Water-Stage Recorder with Float 
Alert Rain Gage and Water Level Float 

""""· ""' / \ 
-~ 

_d_ __ 
SANTIAGO CANYON RD 

• 

• 

• 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

DANA POINT 

HARBOR 

~ RAINGAGE 

® SAMPLING LOCATION 

1 in. = opx. 2.1 miles 

PRIMA DESHECHA CHANNEL 

At Calle Grande Vista 
Lat. 33-25-57 Long. 117-37-53 

·M01 

PDCM01 

7.0 sq.mi. (18.1 sq.km.) 

San Clemente, San Juan Capistrano 

San Juan Capistrano Alert #215 

17 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

@1J RAINGAGE 

© SAMPLING LOCATION 

I In. = apx. 3.4 mlles 

RATTLESNAKE CANYON WASH 

At Bryan Ave. 
Lat. 33-42-30 

F26 

RCWF26 

Long. 117-45-00 

approx. 3.5 sq.mi. (9.1 sq.km.) 

Irvine, Tustin 

Lambert Reservoir Alert #217 

SANTIAGO CREEK / 

• 

• 
SANTIAGO CANYON RD 

• 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

Ii!] RAINGAGE 

@) SAMPLING/GAGING LOCATION 

1 in. = apx. 3.4 mlles 

SAN DIEGO CREEK AT CAMPUS 

At Campus Dr. 
Lat. 33-39-20 

F05 

SDMFOS 

Long. 117-50-41 

111.0 sq.mi. (287 .5 sq.km.) 

Irvine, Lake Forest, Orange, Santa Ana, Tustin 

Lambert Reservoir Alert #217 

#226 

Stevens A-71 Water-Stage Recorder with Nitrogen Bubbler 
and Mercury Manometer 

Alert Rain Gage and Water Level Sensor 

SANTIAGO CREEK / 

SANTIAGO CANYON RD 

0016377



Location: 

Channel: 

Storet Code : 

· Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

ltIDJ RAINGAGE 

® SAMPLING/GAGING LOCATION 

1 In. = opx. 3.4 miles 

SAN DIEGO CREEK AT CULVER 

At Culver 
Lat. 33-40-54 

FOS 

WYLSED 

Long. 117-48-31 

41.8 sq.mi. (108.3 sq.km.) 

Irvine, Lake Forest 

Lambert Reservoir Alert #217 

#231 

Stevens A-71 Water-Stage Recorder with Nitrogen Bubbler 
and Mercury Manometer 

SANTIAGO ::ANYON RD 

• 

• 

• 
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• 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

l@I RAINCACE 

®) SAMPLING LOCATION 

I In. = opx. 3.4 mlles 

SAND CANYON CHANNEL 

At Culver and University 
Lat. 33-39-30 Long. 117-49-40 

F15 

SCCF15 

approx. 9.6 sq.mi. (24.8 sq.km.) 

Irvine 

San Diego Creek Alert #1125 

SANW,GO CREEK / 

SANTIAGO CANYON RD 

0016379



Location: 

Channel: 

Storet Code : 

Wate~hed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

[gj] RAINGAGE 

~ SAMPLING/GAGING LOCATION 

1 in. = opx. 3.4 miles 

SANTA ANA DELHI CHANNEL 

Upstream Irvine Ave. 
Lat. 33-39-36 Long. 117-52-50 

F01 

SADF01 

17.6 sq.mi. (45-.6 sq.km.) 

Costa Mesa, Irvine, Newport Beach, Santa Ana 

Costa Mesa Alert #1150, Costa Mesa #165 

#220 

Stevens A-71 Water-Stage Recorder with Float 
Alert Rain Gage and Water Level Sensor 

SANTIAGO CREEK / 

• 

• 
SANTIAGO CANYON RD 

• 
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• 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

DANA POINT 

HARBOR 

~ RAINGAGE 

(@) SAt.APLING LOCATION 

1 In. = opx. 2.1 miles 

SEGUNDA DESHECHA CANNEL 

At El Camino Real 
Lat. 33-25-58 Long. 117-37-51 

M02 

SDCM02 

8.9 sq.mi. (23.1 sq.km.} 

San Clemente 

San Juan Capistrano Alert #215 

0016381



Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

lmJ) RAINGAGE 

@ SAMPLING LOCATION 

1 in. = apx. 3.4 miles 

SERRANO CREEK 

At Alton and Muirlands 
Lat. 33-39-00 Long. 117-42-21 

F19 

SERF19 

approx. 6.9 sq.mi. (17.9 sq.km.) 

Irvine, Lake Forest 

Lambert Reservoir Alert #217 

SANTIAGO CREEK / 

• 

• 
SANTIAGO CANYON RO 

• 
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• Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

• 

[fill RAINCACE 

(@) SAMPLING/CAGING • LOCATION 

1 In. = opx. 2.2 mlles 

WESTMINSTER CHANNEL 

At Hazard Downstream Beach Blvd. 
Lat. 33-45-07 Long. 117-59-26 

C04 

WMCC04 

6.7 sq. mi. (17.3 sq. km.) 

Garden Grove, Westminster 

Garden Grove Alert #1175, Garden Grove Fire Station #229 

#207 

Stevens A-71 Water-Stage Recorder with Float 
Alert Water Level Sensor and Rain Gage 

::c 
u 
< z ... ... Ill 

Q _, 
0 
<.:> 
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Appendix 5 .2 
Water Quality Data from Channels 
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• 
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HUNTIN.WATERSHED • • 
STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 

Type # umhos NTU mg/L mgfL m IL mg/L mg/L mg/L mgfL pg/L pg/L pgfL pg/L pg/L pg/L pgfL mg/L 
TGOC05 2/25/00 9:20 ST 1 33100 4 8.2 <0.44 0.13 0.64 0.19 52 36 <1 10 18 <2 10 <2 14 

2/25/00 9:20 SF <1 10 17 <2 11 <2 16 
2/27/00 7:24 ST 28400 5 7.9 0.98 0.22 0.62 0.27 48 38 <1 9 17 <2 8 <2 19 
2/27/00 0:00 SF <1 9 16 <2 8 <2 18 

Appendix 5.2 

0016385



HUNTINGTON WATERSHED 

ur p 
NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L 

TGUCOS 8/28/97 DT 1 43000 3 8.2 <0.2 <0.1 1.1 98 36 <1 <10 <4 <2 <4 <1 40 
9/25/97 10:48 ST 5 23000 7.7 8.1 1 <0.1 1.7 <0.5 46 21 100 <S 23 <2 6 <1 320 2380 
9/25197 11:48 SF <1 <S 13 <2 <4 <1 19 
9/25/97 13:48 ST 7 3700 52 7.2 4 5.3 <0.5 57 27 3 <10 28 14 15 <1 200 450 
9/26/97 7:48 SF 2 <10 25 16 14 <1 180 
9/26/97 9:48 ST 9 41000 5.2 7.7 2.0 0.93 <0.5 91 41 <1 <S 12 <2 <4 <1 43 3620 
9/27/97 7:48 SF <1 <S 11 <2 <4 <1 54 
10/3/97 DT 41000 7.1 8.2 <0.2 0 2.3 <S 120 45 <1 <10 6 <2 <4 <1 18 
10/3/97 DT <1 <10 5 <2 .<4 <1 13 
11/5/97 9:05 DT 31000 5.0 8.3 <0.2 <0.1 1.4 0 <50 53 16 1 4 10 2 8 <1 14 

SF <1 4 11 2 9 <1 16 
11/10/97 16:07 SF 5 0.80 <SO <10 <40 22 <20 10 <100 29 >2000 
11/10/97 17:07 
11/10/97 19:07 ST 7 29000 50 7.7 6 4.1 <30 150 41 1 7 34 13 14 <1 85 2320 
11/11/97 11:07 SF 3 6 26 7 14 2 47 
11111/97 21:07 ST 9 12000 40 7.7 7 6.0 2 <0.5 90 30 2 8 39 10 16 <1 77 2110 
11/12/97 13:07 SF 2 5 27 3 15 <1 46 
11/13/97 7:07 ST 14 9700 100 7.3 3 5.9 3 <0.5 240 61 2.0 12 39 23 12 <1 120 1440 
11/14/97 9:07 SF 2 <1 6 64 19 4 8 
11/26/97 10:09 ST 5 41000 180 8.0 2 0 3.2 2 <SO 640 450 2 <4 21 <2 11 <1 64 
11/26/97 11:09 SF 1 13 54 62 18 <1 140 
11/26/97 13:09 ST 12 6200 1ll0 7.6 5.0 4.9 3 <0.5 300 260 3 16 56 56 13 <1 230 626 
11/27/97 11:09 SF 2 4 10 2 4 <1 26 
11/27/97 21:09 ST 22 34000 19 7.4 0.49 1.4 0.90 <SO 300 250 4 <4 24 6.0 9 <1 48 3620 
11/30/97 7:09 SF 4 <4 19 3 ,11 <1 80 
12118/97 14:05 ST 5 18000 300 7.8 5 3.4 3 <20 1300 200 <10 <40 58 54 17 <10 196 2082 
12118/97 15:05 SF <10 <40 31 <20 <10 <10 <100 
12118/97 17:05 ST 9 16000 280 7.6 2 3.8 3 <20 1100 150 <10 <40 69 67 17 <10 268 1270 
12119/97 9:05 SF <10 <40 18 <20 <10 <10 <100 
12119/97 11:05 ST 37 30000 63 7.6 12 <0.5 <0.5 310 48 <10 <40 41 <20 <10 <10 <100 2740 
12/22/97 13:05 SF <10 <40 <10 <20 <10 <10 <100 

1/3/98 10:01 ST 5 39000 59 7.8 2 <0.5 1.5 <0.5 210 36 <10 <40 37 <20 11 <10 <100 >2000 
1/3/98 11:01 SF <10 <40 25 <20 <10 <10 <100 
1/3/98 13:01 ST 10 40000 24 7.7 3 2 2.9 3 <20 180 37 <10 <40 32 <20 17 <10 <100 >2000 
1/4/98 7:01 SF <10 <40 24 <20 15 <10 <100 
1/4/98 9:01 ST 36 35000 35 7.7 1.0 2.0 2.0 <0.5 170 22 <1 <4 18 6 8 <1 18 >2000 
1/7/98 7:01 SF <1 <4 9 <2 5 <1 <10 
1/9/98 12:30 ST 5 32000 22 7.7 3 5.9 6 <0.5 230 50 <10 <40 21 <20 43 <10 <100 
1/9/98 13:30 SF <10 <10 12 <2 -1i <1 68 
1/9/98 15:30 ST 11 11000 180 7.5 4.3 3 <20 390 58 <1 12 39 82 49 <1 12 1182 

1/10/98 11:30 SF <1 <10 21 22 2-0 <1 <10· 
6/28/00 13:00 s 53400 4.8 8.1 <0.44 0.07 1.40 0.34 36 14 

Appendix 5.2 
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HUNTI. WATERSHED • • 
SPDPMP 11/5197 10:05 OT 95000 50 8.4 <0.2 0 6.8 2 <50 230 80 <1 2 40 2.0 26 <1 64 

SF <1 4 34 <1 19 <1 48 
11/26/97 10:20 ST <1 <10 39 28 11 <1 200 110 
11/26/97 SF <1 <10 11 <2 <4 <1 55 

1/29/98 9:04 ST 5 270 21 7.4 3 <0.5 1.9 1.3 <0.5 72 27 <1 <10IWl1 11 8 =~ti.WW 52 
1/29/98 10:04 SF <1 c10 ,. · 1r <2 10 
1/29/98 12:04 ST 11 5800 25 7.5 1 <0.5 2.9 2 33 16 <1 <10 24 7 6 <1 31 690 
1/30/98 8:04 SF 11 <10 21 4 5 <1 33 
2/19/98 20:03 ST 5 910 31 7.4 4.0 2 <1.00 : mm1,6: 

10 5 1 46 108 
2/19/98 21:03 SF <1.00 <1.00 2 <1.00 12 
2/19/98 23:03 ST 5 2100 56 7.6 8.0 <0.5 2 2 <1.00 6 10 8 <1.00 55 336 
2/20/98 7:03 SF <1.00 3 1 5 <1.00 25 
2/21/98 22:59 ST 2 <1.00 4 3 3 <1.00 25 
2/22/98 0:59 SF <1.00 2 <1.00 4 <1.00 23 
2/23/98 17:04 ST 10 31 7.7 5 <0.5 2 8 <1.00 6 5.30 5 <1.00 32 44 
2/24/98 11:04 SF <1.00 3 2 3 <1.00 18 

Appendix 5. 2 
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HUNTINGTON WATERSHED 

- ·-·--rr~~r·--rrn-·-;-~.peJ;-i"'-
mg/L nnl r;;g;L r,:git. mg/L mg/L µg/L µg/L 

SPDC05 9/25/97 9:16 ST 5 2000 22 7.4 0 2.8 25 16 2 <10 15 7 10 :~Hllitlii 190 
9/25/97 10:16 SF <1 <10 17 3 7 
9/25/97 12:16 ST 9 400 200 7.0 6 8.0 4 <5 430 94 2 :foWltlfil 84 21 =~ww 230 
9/26/97 8:16 ST <1 21 14 
9/26/97 10:16 ST 9 420 16 7.1 5 0.50 3.0 1.4 <0.5 12 12 <1 ;f0 WY.iffW 6 7.0 <1 78 74 
9/27/97 6:16 SF <1 3 10 <1 59 
11/5/97 10:25 DT 8700 6.9 8.1 <0.2 0.10 1.8 0 <0.5 18 <6 2 4 7 4 7 <1 17 

SF 2 6 5.0 2 ,7 <1 12 
11/10/97 8:38 SF 5 <0.8 <30 <10 . <40 <10 <100 1902 
11/10/97 9:38 
11/10/97 11:38 ST 9 3600 43 7.5 15 0.70 6.4 <0.5 30 20 <1 <10 <4 9 15 <1 120 452 
11/11/97 5:38 SF <1 <10 29 7.0 15 <1 130 
11/11/97 7:38 ST 23 3200 38 7.5 7 6.3 2 <0.5 52 24 <1 <10 37 14 13 <1 120 354 
11/13/97 5:38 SF 22 <2 14 <1 77 
11/13/97 9:38 ST 12 340 420 7.6 5 18.0 9 <0.5 1600 330 ?%%I,; 54 ·fulJJi ~i 44 <1 

~ 
88 

11/14/97 7:38 SF <10 .5 <1 
,, ··a. 

11/26/97 10:01 ST 5 5500 2600 7.7 2 59 34 4900 3700 15 
1!'100 l\K. '46fLci' 

180 3 640 
11/26/97 11:01 SF <1 <4 <1 26 
11/26/97 13:01 ST 13 270 210 7.4 5 6.6 4 210 140 2 22 iwn--wa.m 2:4 w:&Ilfrlfl!JJ1 60 
11/27/97 13:01 SF <1 <10 ·x w§ 'im ~, 

11/27/97 15:01 ST 30 18000 39 7.6 2 0.80 2.9 2 <50 130 110 :a 6 22 15 8 <1 13 2006 
11/30/97 7:01 SF t <4 10 <2 6.0 <1 26 
12/18/97 13:52 ST 5 400 240 7.9 6 <0.5 3.5 3 <0.5 860 96 <1 21 fB.!l\. 52 18 =~JH.i 96 
12/18/97 14:52 SF <1 

<10 ., ... ,., .. · 
<2 <4 

12/18/97 16:52 ST 8 150 120 7.6 3 <0.5 1.7 0.70 380 85 <1 ::o f£1tliflJlf1 9 :~rum~ 32 
12/19/97 6:52 SF <1 <4 
12/19/97 8:52 ST 38 26000 25 7.6 5 1.6 120 38 <10 <40 26 <20 <10 <10 <100 2618 
12/22/97 12:52 SF <10 <40 <10 <20 <10 <10 <100 

1/3/98 9:41 ST 5 32000 18 8.1 4 <0.5 1.2 0 <20 85 24 <10 <40 28 <20 <10 <10 <100 >2000 
1/3/98 10:41 SF <10 <40 24 <20 <10 <10 <100 
1/3/98 12:41 ST 9 25000 11 7.9 5 <0.5 2.0 <20 50 22 <10 <40 30 <20 <10 <10 <100 >2000 
1/4/98 6:41 SF <10 <40 26 <20 <10 <10 <100 
1/4/98 8:41 ST 37 17000 200 7.5 2 0 3.3 2 <0.5 320 69 <1 5 37 36 10 <1 160 1440 
117/98 8:41 SF <1 <4 9 <2 2 <1 <10 
1/9/98 15:39 ST 5 4800 300 7.8 7.0 6.9 6 <0.5 1100 150 <10 <40 74 300 24 <10 460 650 
1/9/98 16:39 SF <10 <10 9 6 5 <1 &8 
1/9/98 18:39 ST 10 2100 190 7.6 2 5.2 & <0.5 880 120 <1 23 @!fflff{ 100 4& <1 23 396 

1/10/98 12:39 SF <1 c10 ··· ·1r <2 & <1 <10 
1/10/98 14:39 ST 32 11000 29 7.6 2 <0.5 2.6 <20 100 25 <10 <40 <10 <20 .<10 <10 c.W 1125 
1/13/98 14:39 SF <10 <40 97 <20 <10 <10 c.W 
1/29/98 7:24 ST 5 17000 19 7.9 5 1.7 0 <20 65 21 <1 3 21 11 5 2 27 1900 
1/29/98 8:24 SF <10 <10 11 <10 <10 <10 <50 
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HUNTIN. WATERSHED • • 
'10 <1 ootF1&7n 70 SPDC05 2/14/98 10:57 ST 5 260 7.2 7 <0.5 1.8 2 380 42 <1.00 20 1H#f§' ~%t1!J/ 15 

<1 :oo '4 ',hi(fZ 2/14/98 11:57 SF <1.00 2 4 
2/14/98 13:57 ST 7 140 52 7.4 4.0 <0.5 0.97 2 450 41 <1.00 13 TY4W1 ''".ffl~ 11 :~_gg1>'.1? 60 
2/15/98 1:57 SF <1.00 2 5 
2/15/98 3:57 ST 14 750 33 7.9 12.0 <0.5 2 9 44 12 <1.00 4 24 8 83 <1.00 26.0 196 
2/16/98 15:57 SF <1.00 2 11 <1.00 2 <1.00 10 
2/16/98 21:57 ST 9 170 35 7.5 4.0 <0.5 11 86 21 <1.00 16 ~%4' 19 5 =~ :gg t¥K"I~ 44 
2/17/98 13:57 SF <1.00 3 2 2 
2/17/98 15:57 ST 10 540 43 7.7 8 <0.5 10 43 14 <1.00 49.0 .ffll' 12 19 <1.00 41.0 146 
2/18/98 9:57 SF <1.00 2 1 3 <1.00 14 
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HUNTINGTON WATERSHED 

g n ar ness 
µg/L µg/L m 

SLTGRM 9/25/97 9:47 SF <1 <5 7 <2 <4 <1 <10 
9/26/97 9:45 ST <1 <10 30 12 11 <1 210 190 

SF <1 <10 18 5 7 <1 110 
11/5/97 9:35 DT 4800 26 8.2 <0.2 <0.1 2.4 1.0 <0.5 21 <6 2 6 17 4 7 <1 47 

SF 2 & 12 2 6 <1 6 
11/26/97 9:21 ST 5 1200 320 6.8 2 4.8 2 300 230 <1 16 <1 150 
11/26/97 10:21 SF <1 <;4 <1 35 
11/26/97 12:21 ST 13 270 60 7.2 4 0 2.3 32 <20 <1 4 <1 '.Ells 48 
11/27/97 12:21 SF <1 <4 <1 
11/27/97 14:21 ST 33 340 31 7.7 4 0 1.8 <0.5 28 <20 4 5 <1 lf.E!1 58 
11/30/97 6:21 SF 4 <4 <1 
12/18/97 12:31 ST 5 2400 81 7.8 9 3.0 <0.5 150 32 <1 8 <1 460 
12/18/97 13:31 SF <1 7 <1 23 
12/18/97 15:31 ST 9 160 54 7.4 3 <0.5 0.98 67 14 <1 5 =~-,] 38 
12/19/97 7:31 SF <1 <4 
12/19/97 9:31 ST 38 560 40 7.7 5 <0.5 1.4 37 10 <10 <4 <1 38 128 
12/22/97 11:31 SF <10 ~4 <1 47 

1/3/98 0:40 ST 5 2500 12 7.7 6 2.1 <0.5 <6 <6 <1 5 <1 44 456 
1/3/98 1:40 SF <1 16 <2 5 <1 23 
1/3/98 3:40 ST 15 1200 15 7.5 6 2.5 <0.5 <6 <6 <1 23 5 6 <1 39 250 
1/4/98 7:40 SF <1 14 <2 <4 <1 29 
1/4/98 9:40 ST 32 1400 10 7.5 4.0 2.0 <0.5 10 ll <1 21 3 :5 <1 22 250 
1/6/98 23:40 SF <1 18 <2 6 <1 34 
1/9/98 15:45 ST 5 1000 21 7.6 4 <0.5 2.4 <0.5 51 <6 <10 :8 <1 ~ 150 
1/9/98 16:45 SF <10 6 <1 99 
1/9/98 18:45 ST 10 200 39 7.2 2.0 <0.5 2.2 4- 0.665 44 14 <1 & <1 <10 44 

1/10/98 12:45 SF <1 <4 <1 <10 
1/10/98 14:45 ST 37 450 21 7.6 3 <0.5 1.5 <0.5 13 8 <1 <4 <1 m 94 
1/13/98 14:45 SF <1 <4 <1 c.t-0 
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HUNTIN.WATERSHED • • 
BCC02 8/5/91 10:50 D 25 2100 1.0 8.3 1.1 0.32 6.51 2.00 21 <5 

8/6/91 10:50 
9/11/91 8:30 D 26 1800 4.0 8.5 0.9 0.20 2.30 1.40 140 23 
9/12/91 9:30 

10/26/91 22:15 ST 4 1500 20.0 7.6 28.0 1.00 10.00 4.60 530 90 <7 <10 fil@.B 40 40 <2;@- 370 
10/27/91 1:15 

11/6/91 9:55 D 24 1600 2.0 8.4 29.0 0.10 1.10 0.40 <5 <5 
11n/91 8:55 
12/4/91 10:30 D 24 2100 1.4 8.4 32.0 0.10 0.50 0.50 17 6 
12/5/91 9:30 

12/10/91 14:10 ST 4 740 6.0 7.9 20.0 0.60 0.50 67.00 <5 <5 <20 <30 20 5 <40 <10 50 184 
12/10/91 17:10 
12/10/91 18:10 ST 4 940 17.0 7.9 18.0 0.80 3.00 85.00 <5 <5 <20 <30 20 11 <40 <10 50 278 
12/10/91 21:10 

1/5/92 8:00 ST 4 400 22.0 7.9 7.4 0.40 1.90 35.00 420 49 <20 <30 40 51 <40 <10 170 
1/5/92 11:00 
1/5/92 11:30 ST 6 200 210.0 8.3 3.3 0.10 0.50 0.20 880 77 <20 <3o~§WBt <40 <10 wa,•m 41 
1/6/92 16:30 
2/5/92 20:30 ST 4 820 390.0 7.5 21.0 1.90 2.10 52.00 770 100 <20 <30 60 110 <40 <10 330 
2/5/92 22:30 
2/5/92 23:00 ST 20 380 240.0 7.6 10.0 1.40 1.90 46.00 610 58 <20 <30 .8.&h,,,. <40 c10 mm,r.rn 86 
2/6/92 20:30 

5/21/92 11:22 24 2400 1.4 8.8 19.0 0.40 1.90 0.10 8 5 <2 <6 19 <2 <10 <2 20 365 
5/22/92 10:22 
8/12/92 13:20 2100 3.5 9.1 0.5 0.10 0.70 0.10 40 15 <20 <30 <20 6 <40 <10 <10 
9/30/92 8:30 2300 2.1 8.3 0.2 0.30 1.10 0.10 <5 <5 

11/25/92 11:00 2200 5.6 8.6 19.0 0.10 1.40 0.30 9 7 
12/7/92 9:50 ST 1 260 340.0 8.6 3.1 0.38 1.60 3.20 640 47 <20 <30 20 32 <40 <10 150 
1/15/93 14:30 ST 17 200 140.0 8.0 2.9 0.20 0.69 2.00 290 24 <7 15 <30 12 <4 110 58 
1/16/93 22:30 
1/17/93 4:30 ST 5 610 38.0 7.9 10.0 0.25 0.69 0.10 140 8 <7 <10 <30 10 <3 <4 37 134 
1/17/93 12:30 
1/17/93 11:58 ST 3 530 63.0 8.0 8.5 0.22 1.00 1.10 100 15 <1 <10 <30 11 4 <4 58 1150 
1/17/93 15:58 
1/17/93 17:58 ST 9 180 260.0 8.0 2.3 0.15 1.10 2.40 510 38 <1 19 <30 20 13 <4 140 45 
1/18/93 9:58 
1/18/93 11:58 ST 9 240 140.0 8.2 3.7 0.18 0.89 1.50 200 21 <1 11 <30 12 6 <4 130 52 
1/19/93 3:58 
2/7/93 22:00 ST 7 230 380.0 8.2 3.2 0.22 0.79 2.30 450 40 <20 <30 <20 <40 <10 74 58 
2/8/93 10:00 
2/8/93 12:00 ST 9 340 200.0 8.0 4.9 0.18 0.91 1.60 180 24 <20 <30 20 22 <40 <10 87 82 
2/9/93 4:00 
2/9/93 6:00 ST 4 830 24.0 8.1 9.9 0.18 1.20 1.40 22 9 <20 <30 <20 6 <40 <10 48 184 
2/9/93 11:45 
2/9/93 12:00 ST 13 1500 16.0 8.4 22.0 0.16 0.93 2.90 13 7 <7 <10 <30 5 <3 <4 <20 336 

2/10/93 15:00 
2/10/93 17:15 ST 11 2200 10.0 8.4 42.0 0.18 0.97 1.20 11 7 <7 <10 <30 4 <3 <4 <20 504 
2/11/93 15:45 
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HUNTINGTON WATERSHED 

BCC02 2/18193 12:16 ST 1 <7 <10 <30 3 <4 50 500 
2/18/93 14:15 ST 9 220 95.0 7.9 3.7 0.20 0.72 1.00 200 22 <7 <10 <30 23 <3 <4 70 140 
2/19/93 6:15 
2/19/93 8:15 ST 14 200 580.0 8.5 2.6 0.13 0.74 3.40 960 34 <7 20 <30 31 12 <4 130 74 
2/20193 10:15 
2/20/93 10:16 ST 6 360 60.0 8.1 4.0 0.11 0.84 0.77 69 21 <7 <10 <30 13 6 <4 32 140 
2/20/93 20:36 
2/20/93 22:40 ST 18 1500 11.0 8.3 21.0 0.12 1.40 0.94 10 <5 <7 <10 <30 3 <3 <4 <20 340 
2/22/93 8:26 
4/26/93 14:24 D 24 3000 5.7 8.3 47.0 0.10 1.30 0.10 16 6 
4/27/93 13:30 
5/26/93 12:10 D 24 2900 27.0 8.6 43.0 0.10 2.30 0.40 110 7 
5/27193 12:55 
6/23/93 12:46 D 24 2900 7.9 8.5 1.5 0.10 2.30 0.50 19 7 
6/24/93 11:46 
7/28/93 10:00 D 24 2700 60.0 8.2 28.0 0.18 1.90 0.38 22 11 
7/29/93 9:00 
8/25/93 8:45 D 24 2800 22.0 8.6 14.0 0.27 2.20 0.47 40 13 
8/26/93 7:45 
9/20/93 11:15 D 24 2500 1.9 8.2 13.0 0.45 1.80 0.82 150 20 
9/21193 12:15 

10/19/93 10:23 D 24 2200 56.0 '8.4 12.0 0.45 3.41> 1.20 160 <5 
10/20193 9:23 
11/11/93 3:00 ST 2 <5 <10 mw.m 53 <40 <10 rwa:11 224 
11/11/93 5:00 
11/11/93 7:00 ST 9 500 190.0 7.4 13.0 0.75 4.10 2.70 280 48 <5 <10 m:•1 30 <40 <10 ffffflil 112 
11/11/93 23:00 
11/12/93 1:00 ST 7 930 51.0 7.6 14.0 0.56 3.50 1.60 76 24 <5 <10 <20 9.9 <40 <10 100 204 
11/12/93 13:00 
11/12/93 15:00 ST 10 1300 17.0 6.8 12.0 0.83 3.00 1.30 39 <5 <5 <10 29 2.6 <40 <10 52 304 
11/13193 11:00 
11/13/93 13:00 ST 12 1900 27.0 7.9 21.0 0.67 2.80 0.95 37 7 <5 <10 23 <2 <40 <10 44 413 
11/14/93 11:00 
11/14/93 13:00 ST 7 2400 16.0 8.3 36.0 0.50 2.30 0.36 42 15 <5 <10 <20 3.6 <40 <10 36 546 
11/15/93 1:00 
11/23/93 2:56 ST 4 2200 28.0 7.8 24.0 0.50 3.80 1.90 75 7 <5 <10 25 <40 <10 44 430 
11/23/93 8:56 
11/23/93 10:56 ST 6 1400 22.0 7.6 29.0 0.58 4.40 1.40 50 <5 <5 <10 27 3.3 <40 <10 110 300 
11/23/93 20:56 
11/23/93 22:56 ST 5 1200 42.0 7.5 14.0 0.67 4.30 1.80 62 <5 <5 <10 IWJlf.f: 5.8 <40 <10 120 290 
11/24/93 6:56 
11/24/93 10:56 ST 12 1500 130.0 7.9 11.0 0.53 4.00 0.20 220 <5 <5 <10 ffllfj 10 <40 <10 160 132 
11/25193 8:56 
11/25/93 10:56 ST 12 2000 100.0 8.2 24.0 0.26 2.90 1.40 200 <5 <5 <10 27 7.8 <40 <10 71 412 
11/26/93 8:34 
11/26/93 10:56 ST 8 2400 100.0 8.3 23.0 0.23 3.00 1.40 230 <5 <5 <10 <20 85 <.40 <10 57 448 
11/27/93 0:56 
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HUNTIN.WATERSHED • • 
BCC02 11/30/93 2:52 ST 4 900 280.0 7.8 13.0 0.35 5.60 4.40 690 7 <5 ... _[] <40 <10 ffi~!&1 170 

11/30/93 13:00 
11/30/93 15:00 ST 9 800 80.0 7.8 12.0 0.41 2.70 1.90 10 13 <5 <10 <20 13 <40 <10 87 182 
12/1/93 7:07 
12/1/93 9:07 ST 13 1400 34.0 8.1 14.0 0.39 1.90 0.92 54 14 <5 <10 <20 3.9 <40 <10 38 300 
12/2/93 9:07 
12/2/93 11:07 ST 20 2100 32.0 8.3 34.0 0.28 1.90 1.10 160 19 <5 <10 24 14 <40 <10 52 319 
12/4/93 1:07 

12/30/93 9:45 1 2300 7.3 8.2 21.0 0.14 1.00 0.18 15 <5 
1/31/94 10:00 1 2700 27.0 8.0 18.0 38.00 79.00 1.20 53 13 
2/7/94 16:00 ST 1 130 150.0 7.9 3.7 0.51 2.40 2.40 300 40 <5 <10 <40 <10 32 

2/17/94 5:00 ST 3 1100 400.0 8.1 21.0 0.40 3.70 4.80 930 46 <5 48 41 <10 220 
2/17/94 9:00 
2/17/94 11:00 ST 13 430 160.0 8.1 6.9 0.41 1.50 2.70 330 16 <5 25 ;.tp} 18 <40 <10 100 100 
2/18/94 11:00 
2/18/94 13:00 ST 12 750 44.0 7.9 13.0 0.36 1.70 1.30 67 <5 <5 <10 <20 9.6 <40 <10 48 220 
2/19/94 11:00 
2/19/94 13:00 ST 9 850 62.0 8.0 15.0 0.14 1.50 1.10 100 <5 <5 <10 <20 8.5 <40 <10 57 170 
2/20/94 5:00 
2/20/94 7:00 ST 7 150 150.0 8.4 0.2 0.10 0.56 2.00 360 8 <5 21 Wltnfi 22 <40 <10 111r.ar 38 
2/20/94 21:00 
4/11/94 14:00 D 24 2400 6.7 11.2 24.0 0.10 1.60 0.52 1"8 16 
4/12/94 13:00 
5/18/94 10:50 D 24 840 0.1 7.2 1.0 1.80 2.50 1.60 <5 <5 
5/19/94 9:50 
6/14/94 9:51 DOD 24 2900 46.0 8.2 17.0 0.35 2.40 2.90 110 8 
6/15/94 8:51 
7/14/94 10:15 2700 15.0 8.3 10.0 0.51 2.30 0.52 37 <5 
10/4/94 11:18 ST 4 2200 320.0 7.6 11.0 4.00 18.00 4.30 650 24 1.7 11 r.f:BIW 31 <40 2 260 308 
10/4/94 15:18 
10/5/94 13:18 ST 10 1400 270.0 7.5 7.2 6.50 18.00 5.80 870 28 2.1 30 <20 42 44 7.3 r.WUI.W 288 
10/6/94 7:18 

10/13/94 10:00 24 2400 8.5 8.3 11.0 0.38 2.20 0.55 88 8 
10/14/94 9:00 
11/10/94 8:35 ST 2 460 740.0 6.5 8.8 0.79 6.30 7.30 1800 120 2.8 61 Wi:MWW#Mt 52 o.49 tt}W:1 100 
11/10/94 10:35 
11/10/94 12:35 ST 4 610 130.0 6.5 14.0 0.59 3.10 2.10 230 31 <1 11 1Wffi11H 21 <40 <0.3 150 170 
11/10/94 18:35 

3/2/95 14:05 ST 3 2000 34.0 8.0 40.0 0.34 3.40 0.82 82 15 <1 <10 23 7.4 <40 1.6 57 342 
3/2/95 18:05 
3/2/95 20:05 ST 20 1300 19.0 7.9 19.0 0.42 2.80 0.75 21 8 <1 <10 23 5.9 <40 1.3 62 264 
3/4/95 10:05 
3/4/95 12:05 ST 7 1900 17.0 8.2 20.0 0.14 1.90 0.47 38 12 <1 <10 19 3.4 <40 26 436 
3/5/95 0:05 
3/5/95 2:05 ST 17 290 78.0 7.7 3.3 0.20 1.30 1.30 140 18 <1 <10 22 13 <40 <1 70 66 
3/6/95 10:05 

3/10/95 21:52 ST 3 710 200.0 7.8 9.5 0.16 2.20 2.70 340 43 <1 25 wwaw 35 56 <1 @Pl&Oif 114 
3/11/95 1:52 
3/11/95 3:52 ST 15 530 70.0 7.7 5.5 0.10 1.60 1.60 96 19 <1 10 20 14 <40 <1 75 110 
3/12/95 7:52 
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T pe # 

BCC02 3/12/95 9:52 ST 30 2100 11.0 8.0 19.0 0.17 1.70 1.20 19 8 <1 <10 14 3.7 <40 <1 28 396 
3/14/95 19:52 
5/8/95 10:34 D 24 3100 5.0 8.4 22.0 0.10 2.10 0.20 19 19 
5/9/95 9:34 
6/7/95 9:53 D 24 2900 5.1 8.4 26.0 0.18 2.00 0.20 <6 <6 
6/8/95 8:53 

7/10/95 13:12 D 24 3000 14.0 8.3 18.0 0.10 5.70 0.37 42 10 
7/11/95 12:12 
8/9/95 10:30 D 24 2400 9.1 8.5 9.1 0.10 1.10 0.25 23 14 

8/10/95 9:30 
9/5/95 10:50 D 24 2500 3.9 8.4 2.7 0.86 1.30 0.21 <6 <6 
9/6/95 9:50 

10/10/95 13:51 D 24 2600 5.8 8.5 11.0 0.27 2.00 0.20 16 <6 
10/11/95 12:51 

11/6/95 13:02 D 15 1200 2.4 8.5 6.7 0.10 0.79 0.20 <6 <6 
11"/95 3:02 
12/6/95 12:58 D 24 1800 3.3 8.7 18.0 0.21 1.00 0.38 7 7 
12/7/95 11:58 

12/12/95 20:38 ST 5 1700 10.0 8.0 24.0 0.88 4.00 1.70 17 8 <1 <10 34 5 <40 <1 51 92 
12/12/95 21:38 
12/12/95 23:38 ST 18 500 100.0 7.6 13.0 0.70 3.90 2.10 160 29 <1 10 40 18 <40 <1 160 302 
12/14/95 9:38 
12/14/95 11:38 ST 29 1500 17.0 8.2 15.0 0.77 2.60 0.67 24 <6 <1 <10 20 2 <40 <1 64 396 
12/16/95 19:38 

1/10/96 9:16 24 2400 7.6 8.6 32.0 0.10 1.70 0.33 37 11 
1/11/96 8:16 
1/19/96 6:37 ST 5 1300 140.0 8.1 24.0 0.82 3.90 1.60 410 65 <1 50 35 18 10 <1 140 276 
1/19/96 7:37 
1/19/96 9:37 ST 5 400 35.0 7.9 11.0 1.10 3.00 0.92 66 16 <1 <10 25 8 8 <1 92 88 
1/19/96 17:37 
1/19/96 17:37 ST 22 1200 11.0 8.0 10.0 0.10 2.50 0.58 32 8 <1 <10 23 3 10 <1 41 274 
1/21/96 13:37 
1/21/96 17:37 ST 9 330 80.0 7.6 0.12 0.50 1.40 120 24 <1 <10 39 18 11 <1 140 106 
1/22/96 7:37 
1/22/96 11:37 ST 10 1000 20.0 8.0 8.8 0.41 1.50 0.71 24 12 <1 <10 18 4 5 42 236 
1/23/96 5:37 
1/31/96 2:56 ST 5 1500 90.0 7.8 21.0 0.24 2.60 1.30 200 28 <1 <10 35 13 10 <1 92 278 
1/31/96 3:56 
1/31/96 5:56 ST 13 330 110.0 7.7 6.6 0.48 2.20 1.70 170 27 <1 17 34 27 12 <1 170 70 
2/1/96 7:56 
2/1/96 9:56 ST 24 1100 16.0 8.3 13.0 0.24 3.00 0.55 17 11 <1 <10 20 5 4 3 40 244 
2/3/96 7:56 
2/3/96 9:56 ST 9 520 29.0 7.6 6.7 0.41 2.10 0.97 53 14 <1 <10 29 13 7 2 60 102 
2/4/96 1:56 
3/4/96 13:22 ST 5 990 160.0 8.1 18.0 0.81 3.20 1.70 360 32 <1 10 33 30 12 <1 160 168 
3/4/96 14:22 
3/4/96 16:22 ST 10 190 78.0 7.9 2.7 0.38 1.30 0.99 110 15 <1 <10 19 15 :5 <1 110 42 
3/5/96 10:22 
3/5/96 12:22 ST 35 1600 5.8 8.4 20.0 0.10 1.50 0.47 8 <6 <1 <5 14 <2 6 <1 32 382 
3/8/96 8:22 
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. HUNTIN.WATERSHED • • 
BCC02 3/27/96 9:30 2600 2.5 8.0 37.0 0.10 1.40 0.20 7 <6 <1 <10 4 <2 15 <1 35 620 

4/30/96 12:00 2400 2.8 8.4 16.0 0.14 2.00 0.20 11 9 
5/28/96 10:00 2400 3.1 8.3 20.0 0.13 1.70 0.20 9 <6 
6/17/96 10:00 2100 3.6 8.1 12.0 0.10 0.50 0.20 31 14 
7/15/96 10:12 24 2100 1.6 8.4 3.5 <0.1 1.30 0.30 14 7 
7/16/96 9:12 
8/7/96 10:14 24 2100 1.4 8.6 1.6 0.24 1.40 0.24 <6 <6 
8/8/96 9:14 
9/4/96 10:10 24 2100 1.2 8.6 <0.2 0.38 1.50 0.39 9 7 
9/5/96 9:10 

10/1/96 15:13 24 2200 2.5 8.3 3.9 0.24 1.50 0.49 <6 <6 
10/2/96 14:13 

10/30/96 5:24 ST 5 1600 370.0 7.6 22.0 1.50 12.00 3.60 710 160 22 mz;mw 49 31 
~1WtfflW 

270 
10/30/96 6:24 SF <1 <10 "1l'' <2 14 
10/30/96 8:24 ST 6 300 140.0 7.2 11.0 0.94 4.10 2.10 170 38 <1 <10B.l1Ul 31 17 <1l}Mff 76 
10/30/96 18:24 
10/30/96 20:24 ST 42 1300 25.0 8.2 17.0 2.60 2.90 0.81 30 10 <1 <10 19 4 8 <1 80 348 

11/3/96 6:24 
11/14/96 10:35 2200 6.0 8.4 27.0 0.38 1.60 0.34 15 7 
11/21/96 8:00 ST 5 340 130.0 7.5 9.9 1.10 6.50 3.30 220 26 16 <1 fil~Rl'=lt~ 60 
11/21/96 9:00 
11/21/96 11:00 ST 10 1110 100.0 7.5 4.7 0.46 2.20 1.110 210 22 <1 11 <1}111AQI~ 32 
11/22/96 5:00 
11/22/96 7:00 ST 33 1100 1.3 8.3 15.0 0.36 1.90 0.87 20 8 2 <10 17 3 9 <1 110 258 
11/25/96 6:00 

12/9/96 13:10 ST 5 1300 150.0 8.0 18.0 0.31 3.10 1.40 320 37 <1 <10 ~ --zo 10 <1 150 294 
12/9/96 14:10 
12/9/96 18:10 ST 4 160 96.0 7.9 3.6 0.13 0.95 1.50 150 18 <1 <10 25 WllllJI 7 <1i(y;120hl 40 

12/10/96 0:10 
12/10/96 2:10 ST 11 620 24.0 7.9 10.0 0.19 1.20 0.95 24 <6 11 <10 14 5 <4 <1 37 134 
12/10/96 22:10 
12/11/96 0:10 ST 12 240 59.0 7.8 3.9 0.10 1.00 1.30 120 17 <1 <10 @¥1¥1 18 5 <1 t=L::tli~~ 54 
12/11/96 22:10 
12/11/96 0:10 ST 18 810 18.0 8.0 11.0 0.23 1.70 0.21 20 10 <1 <10 MilitUf 5 6 <1 110 196 
12/13/96 10:10 
12/27/96 11:51 ST 5 1900 180.0 8.1 40.0 0.54 3.40 1.80 250 40 <1 <10 24 31 9 <1 180 264 
12/27/96 12:51 
12/27/96 14:51 ST 9 240 78.0 7.6 4.4 0.47 1.20 0.98 120 16 <1 c 1 o }WW21';J 15 <4 <1WWfMi 72 
12/28/96 6:51 
12/28/96 8:51 ST 36 1600 5.1 8.3 21.0 0.16 1.70 0.48 25 10 <1 <10 13 3 <4 <1 62 382 
12/31/96 10:34 

1/23/97 7:45 ST 170 32.0 7.8 2.6 <0.1 0.76 0.65 30 7 <1 :~~Mf.rwp 3 <4 :~rw;,,1w 50 
1/25/97 9:20 ST 2100 10.0 8.1 26.0 0.30 1.90 0.71 23 7 <1 <2 <1 490 
1/26/97 8:10 ST 160 76.0 8.0 2.4 0.33 0.75 0.85 98 14 <1 <10fWffl\lt 12 7 <1 !Wftlllf 38 
2/24/97 12:20 2900 6.1 8.0 36.0 0.39 1.90 1.00 28 8 
3/24/97 10:20 2700 3.7 8.1 29.0 0.54 2.00 0.46 10 <6 
4/28/97 13:17 24 2600 6.7 8.6 19.0 co:1 1.50 <0.2 24 10 
4/29/97 12:17 
5/28/97 11:00 24 2500 9.1 8.3 14.0 0.26 2.20 0.31 26 13 
5/29/97 10:00 
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HUNTINGTON WATERSHED 

BCC02 7/2/97 14:30 0 23 2000 4 8.4 9 <0.1 1.6 <0.2 17 26 
7/3/97 12:30 
8/7/97 13:30 OT 1 2100 2 8.6 2 <0.1 1.6 0 10 <6 

9/17/97 14:10 OT 1 2100 5.9 8.3 1 2 6.6 1 9 8 
9/25/97 8:22 ST 5 1500 81 7.1 15 2 9.9 2 <0.5 100 31 <1 <10 @;f.&.llt] 11 28 <1' 210 210 
9/25/97 9:22 SF 1 <10 ""'·""~%''' 7 19 <1 320 
9/25/97 11:22 ST 7 580 150 7.0 10 5.5 3 <0.5 270 51 <1 14 fil1W'-'1 26 18 :~KEIi;~ 130 
9/25/97 23:22 SF <1 c10 ]: Y' · 4 10 
9/26/97 9:22 ST 24 1500 41 7.8 8 3.1 1.0 <0.5 80 24 <1 <10 20 6 <4 <1 55 370 
9/28/97 7:22 SF <1 <10 12 <2 <4 <1 45 
9/28/97 9:22 ST 12 2100 98 8.0 14 0 3.3 <0.5 210 29 <1 <10 35 14 11 <1 58 478 
9/29/97 7:22 SF <1 <10 14 <2 4 <1 <10 
11/5/97 8:30 OT 2300 7.2 7.9 18 0 1.8 <0.2 <0.5 <6 <6 2 & 13 4.0 6 0 77 

SF 1 5 6 2.7 5 <1 59 
11/10/97 17:42 SF 5 42 <0.5 <1 <10 32 5 16 <1 160 404 
11/10/97 18:42 
11/10/97 20:42 ST 7 780 82 7.2 9 2 8.9 2 <0.5 70 23 <1 <10ll"ffi\!ill 6 27 :~Fffl; 212 
11/11/97 8:42 SF <1 

<10 & .•.. ,.,, 
4 25 

11/11/97 10:42 ST 23 1400 17 8.2 8 0.80 4.0 <0.5 26 10 <1 <10 30 4 14 <1 95 448 
11/13/97 6:42 SF <1 <10 23 <2 6 <1 87 
11/13/97 8:42 ST 8 490 150 7.3 11 4.5 2 <0.5 370 66 <1 13--~ 28 9 :~mu9 102 
11/13/97 22:42 SF <1 <10 ·=li" 7 11 
12/16/97 12:15 OT 1 2700 4.9 8.1 27 <0.1 1.1 1 25 <6 <1 <10 4 0 <4 <1 16 560 

1/29/98 9:16 ST 5 390 61 7.6 11 1 4.2 2.2 <0.5 490 45 3 18 {Wt\. 40 22 :~lf'IF 88 
1/29/98 10:16 SF <1 <10»llii<<l··· 15 13 
1/29/98 11:16 ST 8 310 100 6.6 u <0.5 6.7 2 140 33 lIDliWf <10fu?,P 18 7 =~0.®fffl] 70 
1/30/98 1:16 SF <

1
0 kxi> ··', ·· 

12 7 
1/30/98 1:16 ST 39 1200 13 7.5 13 <0.5 1.8 0 16 13 <1 <10 23 3 14 <1 22 275. 
2/2/98 7:16 SF <1 <10 16 <2 <4 <1 <10 

5/13/98 2:36 ST 14 525 36 7.8 7.0 0 1.1 110 36 <0.5 
7 'flll 10 5 <2 72 108 

5/13/98 18:36 SF <0.5 
9 >~ ·:::,:,··. 

<2 <4 <2 20 
5/13/98 20:36 ST 32 2180 2.4 8.3 26 0 1.2 <0.05 32 16 <0.5 <4 15 <2 <4 <2 21 445 
5/16/98 12:36 SF <0.5 <4 13 <2 <4 <2 16 
6/22/98 10:43 OT 24 2680' 18 8.3 20 <0.05 2.2 0 94 12 
6/23/98 9:43 
7/15/98 9:00 D 6 1790 18 8 8 0 4 <0.061 120 38 
7/15/98 15:00 

8/4/98 8:20 0 13 2650 6 8 4 <0.05 3 0 14 10 
8/4/98 21:20 
9/8/98 10:30 0 24 1920 8 8 7 <0.05 2 <0.061 72 27 
9/9/98 9:30 

10/20/98 9:49 0 24 2470 16 8 23 0 2 0 49 15 
10/21/98 8:49 

11/2/98 9:18 0 24 2380 33 8 21 0 140 28 
11/3/98 8:18 
11/8/98 3:27 ST 5 1520 145 8 21 12 4 660 200 <1 WMffiB.tlm 36 20 :~m\fff+ 275 
11/8/98 4:27 SF <1 8 12 
11/8/98 6:27 ST 9 470 27 8 12 0 3 2 120 80 <1 

1~8 tttpl 12 10 :~m1~1w 70 
11/8/98 22:27 SF <1 <2 6 
11/9/98 0:27 ST 38 1780 10 8 24 0 34 18 <1 <8 20 13 5 <2 62 430 

11/12/98 2:27 SF <1 <8 16 <2 5 <2 31 
12/8/98 8:41 0 24 2330 5 8 0 <0.2 0 14 8 
12/9/98 7:41 

1/4/99 8:46 0 24 2560 22 8 35 <0.05 0 120 66 
1/5/99 7:46 
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HUNTI. WATERSHED • • T pe # umhos mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L 

BCC02 1/25/99 4:05 ST 5 <1 11 7 <2 88 368 
1/25/99 5:05 SF <1 <2 5 <2 16 
1/25/99 7:05 ST 13 510 19 8 7 0 44 18 <1 6 5 <2 62 244 
1/26/99 7:05 SF <1 <2 4 <2 35 
1/26/99 9:05 ST 15 360 32 8 5 0 2 78 22 <1 14 6 =~%01§@ 60 
1/27/99 13:05 SF <1 <2 <4 
1/27/99 15:05 ST 19 1480 6 8 19 0 2 0 14 6 <1 <2 <4 <2 28 280 
1/29/99 3:05 SF <1 <2 <4 <2 18 
2/2/99 12:50 D 24 2320 05 8 37 0 0 23 10 
2/3/99 11:50 
3/1/99 9:55 D 24 2500 8 8 30 0 0 40 9 
3/2/99 8:55 

3/11/99 10:45 ST 5 1670 13 8 19 0 2 0 34 12 <1 <8 35 4 5 <2 56 445 
3/11/99 11:45 SF <1 <8 25 <2 6 <2 25 
3/11/99 13:45 ST 6 735 14 8 13 0 2 0 28 18 <1 ::rrw311 5 7 <2 72 195 
3/11/99 23:45 SF <1 <2 6 <2 44 
3/13/99 1:45 ST 37 1890 4 8 21 0 0 18 16 <1 <8 28 <2 5 <2 32 442 
3/15/99 5:30 SF <1 <8 21 <2 6 <2 24 
3/15/99 9:44 ST 5 220 78 8 5 0 4 590 130 

1~ w~pmt.~~~1kn191 12 <2@1•JJ 50 
3/15/99 10:44 SF <2 15 
3/15/99 12:44 ST 3 160 25 8 4 0 50 16 <1 8@BT 13 5 :~r@Affilli 40 fil,~,...,f 
3/15/99 16:44 SF <1 <8 ·7. <2 4 
3/15/99 18:44 ST 44 1640 6 8 23 0 0 16 5 <1 <8 27 ~ 4 <2 32 420 
3/19/99 9:44 SF <1 <8 21 <2 4 <2 25 
3/25/99 12:03 ST 5 1680 31 8 18 0 2 130 80 <1 <8 32 9 7 <2 81 318 
3/25/99 13:03 SF <1 <8 23 4 5 <2 36 
3/25/99 15:03 ST 9 295 21 8 5 0 50 14 <1 ::ww111 8 5 :~rw1:1t 62 
3/26/99 7:03 SF <1 <2 <4 
3/26/99 9:03 ST 38 1880 3 8 20 0 0 15 8 <1 <8 15 <2 <4 <2 21 396 
3/29/99 11:03 SF <1 <8 13 <2 <4 <2 15 
4/27/99 9:17 D 24 2510 5 8 24 0 2 0 12 4 
4/28/99 8:17 

5/4/99 8:20 D 24 2440 4 8 26 <0.05 <0.061 7 6 
5/5/99 7:20 
6/1/99 10:10 24 1490 32 8 11 0 2 0 50 20 
6/2/99 9:10 

7/14/99 8:19 DT 24 1840 2.4 8.6 <0.44 <0.05 1.33 0.15 8 6 
7/15/99 7:19 
11/8/99 10:36 ST 5 1580 170.0 7.8 39.2 1.67 12.00 2.05 660 150 <1 10 47 18 17 <2 194 336 
11/8i99 11:36 SF 
11/8/99 12:36 ST 6 920 38.0 7.3 38.3 3.10 9.10 1.16 260 100 <1 <8 73 8 53 <2 223 216 
11/8/99 23:36 SF <1 <8 31 3 36 <2 162 
1/25/00 9:00 ST 2 29 90 66 28 2 391 180 
1/25/00 9:00 SF <1 <8 14 3 8 <2 33 220 
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HUNTINGTON WATERSHED 

ABCC03 3/20/92 6:46 ST 4 730 2.4 7.1 5.3 0.80 1.80 1.70 88 35 <20 <30 40 16 <40 <10 20 245 
3/20/92 10:46 
3/20/92 11:16 ST 9 460 2.3 7.3 5.4 0.30 1.00 2.20 18 13 <20 <30 <20 6 <40 <10 170 205 
3/21/92 18:00 
3/21/92 19:30 ST 10 990 1.5 7.9 12.0 0.10 0.80 1.50 16 <5 <20 <30 <20 <2 <40 <10 100 268 
3/22/92 9:00 
3/23/92 10:05 ST 5 240 5.6 7.7 3.5 0.10 1.40 1.10 <5 <5 <20 <30 <20 2 <40 <10 70 82 
3/23/92 14:00 
3/23/92 15:00 ST 3 510 5.7 8.5 5.3 0.10 1.20 1.70 <5 8 <20 cao ~mm,,N 2 <40 <10 90 138 
3/23/92 17:00 
3/23/92 18:00 ST 8 1000 3.7 8.3 9.4 0.10 1.10 1.10 <5 <5 <20 <30 <20 <2 <40 <10 120 222 
3/24/92 1:00 
3/26/92 19:52 ST 4 110 46.0 7.1 4.2 0.30 
3/26/92 22:52 

0.70 0.50 83 21 <7 < 1 o filtt11112fl&UIIK <10 <2ruffllt{ 38 

3/26/92 23:52 ST 7 55 15.0 7.2 2.2 0.10 
3/27/92 5:52 

2.90 0.60 17 8 <7 <10 [f©NI1 9 c10 Wftewa1 32 

1217/92 10:10 ST 1 93 77.0 7.8 1.9 0.35 1.20 1.70 140 26 <20 <30 <20 33 <40 <10 140 
1/15/93 14:45 ST 6 51 21.0 7.3 0.8 0.15 0.50 0.50 32 10 <7 <10 <30 <3 <4 fA1l¥11 13 
1/16/93 2:45 
1/16/93 14:45 ST 5 70 20.0 7.4 0.9 0.16 0.43 0.48 37 16 <7 <10 <3 <4ffilti•m 14 
1/17/93 11:30 
1/17/93 11:40 ST 11 1ll0 31.0 7.7 2.1 0.14 0.76 0.57 38 12 <7 <10 5 <4 i?!llf{ 33 
1/18/93 1:40 
1/18/93 3:40 ST 11 100 30.0 7.8 1.5 0.16 0.66 0.75 33 10 <7 <10 <3 <4 57 227 
1/18/93 23:40 
217/93 21:45 ST 4 62 20.0 7.4 1.1 0.23 0.63 1.10 48 14 <20 <40 <10 w•rtl 14 
2/8/93 3:45 
2/8/93 5:45 ST 5 260 76.0 7.7 2.7 0.21 0.89 2.00 140 19 <20 <30 <40 c10 Mtlf!fffJ. 49 
2/8/93 13:45 
2/9/93 14:00 ST 6 1900 7.3 8.5 16.0 0.15 1.10 1.50 7 6 <7 20 4 10 35 252 
2/9/93 23:00 

2/10/93 1:15 ST 8 1400 16.0 8.6 12.0 0.16 0.91 0.57 21 10 <7 16 3 <4 81 180 
2/10/93 17:00 
2/10/93 19:15 ST 10 2500 2.3 8.6 22.0 0.14 1.00 1.70 <5 <5 <7 <10 <30 2 <3 <4 28 372 
2/11/93 15:30 
2/18/93 12:15 ST 10 160 50.0 7.1 2.3 0.19 0.77 0.85 88 22 <7 10 

-~~ 
8 c4 •nn 42 

2/19/93 6:15 
2/19/93 8:15 ST 14 190 60.0 7.2 2.2 0.15 0.56 0.89 94 21 <7 11 <30 20 6 <4.fllf. 40 
2/20/93 10:15 
2/20/93 10:12 ST 5 420 32.0 8.1 4.1 0.16 0.76 0.39 33 16 <7 10 fM-(E 12 9 <4 47 76 
2/20/93 18:24 

~~~~ ~ 

2/20/93 20:27 ST 10 2000 9.3 8.5 16.0 0.18 1.30 0.20 8 11 <7 <10 <30 4 5 <4 26 330 
2/21/93 14:54 

11/11/93 3:00 ST 1 <5 <10 <50 70 <40 <10 500 
11/11/93 5:00 ST 7 320 42.0 7.4 9.2 0.36 3.90 1.80 97 39 <5 c10 RJttffl.01 33 <40 <10 fu5P.!lf:t1 94 
11/11/93 19:00 
11/11/93 21:00 ST 9 1200 6.0 8.1 16.0 0.10 2.10 0.16 <5 <5 <5 <10 22 4.7 ~40 <10 160 270 
11/12/93 13:00 
11/12/93 15:00 ST 11 1700 2.0 8.1 8.3 0.10 3.30 0.59 8 6 <5 <10 <20 <2 <40 <10 59 402 
11/13/93 11:00 
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HUNTIN. WATERSHED • • g n ar ness 
T pe # µg/L µg/L mg/L 

ABCC03 11/13/93 13:00 ST 12 2000 1.5 8.3 17.0 0.10 1.50 0.44 5 5 <5 <10 24 <2 <40 <10 51 452 
11/14/93 11:00 
11/14/93 13:00 ST 7 1900 2.5 8.4 15.0 0.10 1.20 0.10 <5 <5 <5 <10 24 <2 <40 <10 62 436 
11/15/93 1:00 
11/22/93 22:59 ST 1 <5 <10 37 4 <40 <10 80 330 
11/23/93 0:59 ST 8 860 22.0 7.2 13.0 0.60 7.10 3.20 65 <5 <5 c10 itiB 17 <40 <10 26 218 
11/23/93 14:59 
11/23/93 16:59 ST 9 1600 2.7 8.2 16.0 0.10 3.30 0.76 <5 <5 <5 <10 36 <2 <40 <10 95 
11/24/93 8:59 
11/24/93 10:59 ST 12 1900 3.7 8.4 12.0 0.10 3.10 1.10 6 <5 <5 <10 27 <2 <40 <10 50 414 
11/25/93 8:59 
11/25/93 10:59 ST 12 1800 4.9 8.0 13.0 0.10 1.80 0.89 9 <5 <5 <10 <20 <2 <40 <10 56 382 
11/26/93 8:50 
11/30/93 2:12 ST 6 540 22.0 7.7 8.7 0.18 2.40 1.50 <5 <5 <5 <10~ 12 <40 <10 130 124 
11/30/93 12:12 
11/30/93 14:12 ST 10 1300 4.9 8.4 15.0 0.10 1.10 0.56 <5 <5 <5 <10 <20 <2 <40 <10 53 309 

12/1/93 8:12 
12/1/93 10:12 ST 12 1600 1.8 8.4 19.0 0.10 1.20 0.62 <5 <5 <5 <10 <20 <2 <40 <10 48 374 
12/2/93 8:12 
12/2/93 10:12 ST 20 1800 2.4 8.5 19.0 0.10 1.40 0.46 16 15 <5 <10 <20 <2 <40 <10 40 410 
12/4/93 0:12 
2/7194 11:30 ST 1 38 17.0 7.8 1.5 0.57 1.90 2.30 26 12 <5 <10 <10 t4 

2/17/94 4:58 ST 3 470 12.0 7.5 7.0 0.45 2.60 1.00 55 19 <5 17 <40 <10 74 
2/17/94 8:58 
2/17/94 10:58 ST 13 530 40.0 7.8 7.6 0.46 1.50 2.00 40 7 <5 <40 <10 96 134 
2/18/94 10:58 
2/18/94 12:58 ST 3 960 180.0 7.8 13.0 0.10 1.60 1.40 140 5 <5 16 26 <40 <10 62 270 
2/18/94 16:58 
2/18/94 18:58 ST 9 320 24.0 7.9 5.7 0.41 1.80 1.10 30 <5 <5 <40 c10 %1Wl1PA 76 
2/19/94 10:58 
2/19/94 12:58 ST 8 1200 6.9 8.5 16.0 0.10 0.94 0.52 11 5 <5 <10 <20 <2 <40 <10 35 212 
2/20/94 2:58 
2/20/94 4:58 ST 7 160 44.0 8.3 3.3 0.16 1.10 1.00 86 14 <5 10 <20 &iilffj <40 <10 i/]P!l/ 29 
2/20/94 16:58 
2/20/94 18:58 ST 8 990 33.0 7.9 15.0 0.10 3.50 2.20 30 7 <5 <10 <20 5.1 <40 <10 75 164 
2/21/94 8:58 
10/4/94 12:00 ST 4 560 330.0 7.1 0.7 2.20 16.00 8.80 1200 81 6.8 63 m11a 25 66 1.1 @tm!lt 188 
10/4/94 18:00 
10/5/94 12:00 ST 3 400 100.0 6.9 6.4 0.45 7.40 3.60 440 43 3.6 24~-- 100 45 1.5 ~ftllf.# 128 
10/5/94 16:00 

11/16/94 5:33 ST 5 1100 16.0 7.8 10.0 0.53 4.70 1.20 36 9 <1 <10 tfafu\9£ 11 <40 <0.3 120 180 
11/16/94 19:53 
3/10/95 21:55 ST 2 650 36.0 7.8 5.9 0.15 1.40 0.84 110 26 <1 

<10~ 

<40 <1 100 84 
3/10/95 23:55 
3/11/95 1:55 ST 16 630 34.0 7.8 5.7 0.10 0.94 0.77 61 17 <1 <10 KdSU\ 13 <40 <1 85 90 
3/12/95 7:55 '····:·-·.-:.=.· 

3/12/95 9:55 ST 30 2500 1.9 8.3 19.0 0.10 1.20 0.42 <6 6 <1 34 15 2.3 <40 <1 36 236 
3/14/95 19:55 
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HUNTINGTON WATERSHED 

Ty e # umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L 

ABCC03 12/12/95 21:12 ST 5 750 780.0 7.3 19.0 2.80 47.00 27.00 2100 420 6 

a~ 

62 <1 ITTtllJ 154 
12/12/95 22:12 

.,.)''$ 

12/13/95 0:12 ST 15 400 54.0 7.2 10.0 0.63 4.70 2.20 74 35 <1 11 120 40 <40 <1fr£4PJ 80 
12/14/95 4:12 
12/14/95 10:12 ST 30 1900 2.6 8.5 21.0 0.28 1.20 0.40 <6 <6 <1 <10 29 <2 ~40 <1 67 364 
12/16/95 20:12 

1/16/96 17:04 ST 5 960 11.0 7.9 14.0 0.91 9.60 4.40 470 110 4 13 r1:sa,:;; 41 19 2m1•a 290 
1/16/96 18:04 
1/16/96 20:04 ST 5 230 34.0 7.3 7.5 1.60 5.10 1.90 110 33 10 <10[f.@.ll.tf 21 12 1 f¥81 58 
1/17/96 4:04 
1/19/96 4:37 ST 5 2000 4.3 8.4 26.0 0.10 2.30 0.41 12 8 <1 91 46 3 3 <1 94 346 
1/19/96 5:37 
1/19/96 7:37 ST 3 210 15.0 7.9 12.0 0.92 3.20 0.82 33 19 <1 c1omr"'j19:j 9 7 <1ff{@Mf.$. 66 
1/19/96 11:37 
1/21/96 14:57 ST 5 330 170.0 7.6 3.5 0.16 4.00 2.80 360 84 3 16 WffillUf 53 16 <1llifufflil 74 
1/21/96 15:57 
1/21/96 17:57 ST 9 610 19.0 7.6 6.5 0.10 1.60 0.86 46 22 <1 <10 36 14 <20 <1 140 140 
1/22/96 9:57 
1/25/96 13:45 ST 860 29.0 8.4 12.0 0.50 3.80 1.70 42 27 <1 =~~f.tM'u 12 10 <1 190 260 
1/22/96 11:57 ST 38 1600 2.2 8.4 11.0 0.10 1.20 0.30 <6 <6 <1 <2 4 <1 56 320 
1/25/96 13:45 
1/31/96 1:57 ST 5 630 140.0 7.9 1U 0.27 3.30 1.60 1110 19 <1 20 49 t?fPII@ 12 1 WJl.l'JlI 134 
1/31/96 2:57 
1/31/96 4:57 ST 10 210 58.0 7.7 3.9 0.33 2.70 1.40 65 21 <1 <1op~1511e <2 9 <1Jff[fq@ 60 
1/31/96 22:57 
2/1/96 14:57 ST 21 1700 5.4 8.5 19.0 0.10 1.00 0.42 13 9 <1 <10 26 3 4 2 70 326 
2/3/96 6:57 
2/3/96 8:57 ST 9 870 14.0 7.9 11.0 0.33 2.20 0.71 17 16 <1 <10 40 10 7 3 77 154 
2/4/96 0:57 
3/4/96 11:56 ST 5 980 78.0 8.5 11.0 0.54 3.50 1.00 70 23 <1 c101tt.tllW: 19 9 1 •• 132 
3/4/96 12:56 
3/4/96 14:56 ST 11 190 23.0 7.7 2.5 0.47 1.30 0.77 43 12 <1 <101fllf.ffi 14 6 3 ffiW!m 36 
3/5/96 10:56 
3/5/96 12:56 ST 35 2000 2.6 8.5 21.0 0.10 1.40 0.29 <6 <6 <1 <5 19 5 4 <1 78 348 
3/8/96 8:56 

10/30/96 4:43 ST 5 1700 1400.0 7.6 22.0 3.20 37.00 19.00 2900 530 6 ;~o~ff 130 52 
:1ilMI 

250 
10/30/96 5:43 F <1 4 22 
10/30/96 7:43 ST 7 220 62.0 7.0 5.9 0.87 2.90 1.80 83 24 <1 <10@\fll'!'J. 49 12 <1[¥81 56 
10/30/96 19:43 
10/30/96 21:43 ST 10 1200 11.0 8.1 18.0 0.14 1.40 0.83 13 9 <1 <10 30 5 7 <1 180 225 
10/31/96 15:43 
11/21/96 7:34 ST 5 140 44.0 7.0 6.4 0.84 4.00 1.80 58 36 <1 15 <1@JJ!IW 38 
11/21/96 8:34 
11/21/96 10:34 ST 12 100 32.0 7.2 3.1 0.35 1.40 0.90 34 12 <1 <10 %111' 16 12 <1ffiitl!JN 32 
11/22/96 8:34 
11/22/96 10:34 ST 31 1000 20.0 8.6 13.0 0.12 1.50 0.63 23 8 <1 <10 24 4 5 <1 84 226 
11/25/96 6:34 

Appendix 5.2 

• • • 

0016400



H'UNTIN. WATERSHED • • ur p g n ar ness 
NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L mg/L 

ABCC03 12/9/96 13:08 ST 3 250 200.0 7.3 5.9 0.45 2.90 2.00 250 so <1 13 11 <1ftt•f:~ 58 
12/9/96 13:38 
12/9/96 16:08 ST 5 120 30.0 7.2 1.9 0.21 0.81 0.43 32 10 <1 4 <1@I}JJ[1 30 

12/10/96 0:08 
12/10/96 2:08 ST 10 750 10.0 8.7 8.6 <0.1 0.88 0.69 <6 <6 <1 <4 <1 47 198 
12/10/96 20:08 
12/10/96 22:08 ST 13 130 25.0 7.4 2.2 0.14 0.88 0.71 9 10 <1 <4 <1 ~rtJflllfi 40 
12/11/96 22:08 
12/12/96 0:08 ST 18 550 58.0 8.1 7.7 0.15 1.40 <0.2 42 11 <1 <4 <1M~IJl.i 140 
12/13/96 14:08 

1/1/97 21:08 ST 5 1100 36.0 8.0 9.9 0.34 2.40 0.70 22 12 <1 <10 22 6 43 <1 82 190 
1/1/97 22:08 
1/2/97 0:08 ST 8 320 28.0 7.6 5.0 0.60 1.40 0.60 20 11 <1 c1orara 7 6 c1 N{10,J 78 
1/2/97 14:08 
1/2/97 16:08 ST 40 850 11.0 8.3 7.0 0.28 0.78 0.32 10 8 <1 <10 30 4 12 <1 72 862 
1/5197 22:08 

1/21/97 19:02 ST 4 600 46.0 8.0 6.7 0.25 1.70 0.77 45 14 <1 <4 <1 120 114 
1/22/97 1:02 
1/22/97 14:17 ST 6 800 24.0 8.0 9.5 0.27 1.70 0.61 35 6 <1 5 <1 59 139 
1/22/97 23:02 
1/23/97 1:02 ST 9 260 38.0 7.7 2.5 <0.1 0.93 0.58 so 19 <1 <4 <1 24 55 
1/23/97 17:02 
1/23/97 19:02 ST 22 1900 20.0 8.4 20.0 <0.1 1.60 0.43 23 10 <1 <4 <1 140 322 
1/25/97 13:02 
1/25/97 15:02 ST 2 12.0 0.27 2.40 0.73 <1 4 <1 ff;fffllt 140 
1/25/97 17:02 
1/26/97 8:25 ST 58 21.0 7.5 1.2 0.29 0.79 0.50 27 15 <1 <4 =~~ffl? 14 
9/25/97 8:41 ST 1 9 23 >4000 
9/25/97 11:41 ST 8 390 120 6.8 7 0 4.7 2 <0.5 200 52 1 20 =~Wf-J 9/26/97 1:41 SF <1 13 
9/26/97 9:41 ST 24 1300 11 8.1 11 0 1.7 0.44 <0.5 10 11 <1 5 <1 52 298 
9/28/97 7:41 SF <1 4 <1 64 
9/28/97 9:41 ST 12 1600 2.4 8.2 9 <0.1 2.5 0 <0.5 17 <6 <1 7.0 <1 11 328 
9/29/97 7:41 SF <1 <4 <1 16 

11/10/97 12:15 SF 5 6 <0.5 <1 13 224 
11/10/97 13:15 
11/10/97 15:15 ST 8 460 150 6.9 10 2 9.2 4 <0.5 220 78 1.0 29 <1 >ffi 132 
11/11/97 5:15 SF <1 20 <1 
11/11/97 7:15 ST 25 1400 10 8.3 18 0 2.7 <0.5 <6 <6 <1 7 <1 110 282 
11/13/97 7:15 SF <1 8 <1 93 
11/13/97 9:15 ST 11 340 41 7.4 7 6.6 2 <0.5 140 39 <1 4 <1 'ill.! 68 
11/14/97 5:15 SF <1 6 <1 
12/18/97 12:13 ST 5 650 440 7.5 10 4.1 3 <0.5 700 110 <1 18 :~n;;~i~t 116 
12/18/97 13:13 SF <1 7 
12/18/97 15:13 ST 7 200 63 7.5 4 1.7 <0.5 64 16 <1 6 :~'71!I so 
12/19/97 3:13 SF <1 <2 5 
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HUNTINGTON WATERSHED 

ABCC03 1/29/98 5:21. ST 5 860 14 7.6 14 4.6 1.0 <0.5 98 30 2 =~~W&Tfn 14 9 <1 -MO 158 
1/29/98 6:21 SF <1 6 7 <1 420 
1/29/98 8:21 ST 18 820 140 7.8 40 <0.5 1.4 110 24 <1 <10£1fit1 12 9 <1 79 186 
1/30/98 18:21 SF 9 

<10 ,,. >C•>c 4 8 1 26 
1/30/98 20:21 ST 29 1300 11 8.2 48 <0.5 1.7 g 13 9 <1 <10 22 4 8 <1 26 262 
2/2/98 4:21 SF 18 <10 19 <2 <4 <1 <10 

5/12/98 14:40 ST 5 1050 136 7.9 10 <0.05 H 2 490 110 1 18~1 42 14 :~t•m 210 
5/12/98 15:40 SF <0.5 6 d»'2-'" <2 6 
5/12198 17:40 ST 13 195 44 7.5 3 0 <1.0 2 88 40 <0.5 91~ 13 5 <2-1F 56 
5/13/98 17:40 SF <0.5 5 0? f'~N <2 <4 <2" ~tir 
5/13/98 19:40 ST 33 1780 28 8.4 24 <0.05 1.1 <0.05 68 28 <0.5 6 19 4 <4 <2 37 350 
5/16/98 11:40 SF <0.5 4 15 <2 <4 <2 17 
11/8/98 3:03 ST 5 1010 190 7 22 2 40 11 600 333 4 lilllfffiAII] 87 36 :~rwv 190 
11/8/98 4:03 SF <1 ~»c1~=:~K~~. . 3 2'1 
11/8/98 6:03 ST 9 460 23 8 10 0 3 80 50 <1 !affir. 11 8 :~rra1@ 115 
11/8/98 22:03 SF <1 <2 ·5 
11/9/98 0:03 ST 38 1370 9 8 17 <0.05 0 16 8 <1 <8 20 2 <4 <2 so 295 

11/12198 2:03 SF <1 <8 18 <2 <4 <2 40 
11/11/98 10:03 ST 6 <1 <8 41 14 9 <2 187 160 
11/11/98 20:03 SF <1 <8 31 <2 9 <2 103 
3/11/99 10:49 ST 5 670 88 8 10 9 210 110 2 15 MWf]M 39 16 :~r&f11¥ 160 
3/11/99 11:49 SF <1 <8 r <2 ,9 
3/11/99 13:49 ST 2 375 64 8 7 6 2 220 98 1 13 flm!fj 33 15 <2tffltti 100 
3/11/99 15:49 
3/20/99 6:25 ST 5 755 18 8 10 0 4 2 210 62 <1 14 10 :~rnf,sfY 184 
3/20/99 7:25 SF <1 <2 8 
3/20/99 9:25 ST 4 405 12 7 7 0 3 50 24 <1 8 8 :~mi9 112 
3/20/99 15:25 SF <1 13 :a 
3/21/99 9:25 ST 35 1460 2 9 11 <0.05 0 7 3 <1 32 <2 <4 <2 28 292 
3/24/99 7:25 SF <1 28 <2 4 <2 22 
3/25/99 11:44 ST 5 565 26 8 5 0 4 2 220 166 <1 <8 rntr ::~ 22 8 =~#11ffi\ 126 
3/25199 12:44 SF <1 <8 

·-:j 

<2 4 
3/25199 14:44 ST 9 380 18 8 6 0 0 42 14 <1 <8ffifu'9] 8 5 <2 101 86 
3/26/99 6:44 SF <1 <8 ·;.,,;ii~;,; <2 <4 <2 55 
3/26199 8:44 ST .38 1270 2 9 10 0 0 9 6 <1 <8 23 <2 <4 <2 40 282 
3/29/99 10:44 SF <1 <8 17 <2 '<4 <2 25 
11/8/99 10:52 ST 5 795 120.0 6.9 37.8 2.51 9.60 3.67 400 220 2 13 102 27 35 <2 684 220 
11/8/99 11:52 SF <1 <8 42 4 30 <2 382 360 
11/8199 13:52 ST 6 1560 55.0 7.1 33.4 1.38 12.00 1.62 320 180 <1 <8 95 11 28 <2 394 
11/8199 23:52 SF <1 <8 42 3 25 <2 251 
1/25/00 9:25 ST 2 18 113 50 23 <2 469 80 
1/25/00 9:25 SF <1 <8 18 4 7 <2 53 56 

• 
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HUNTI. WATERSHED • • ur p 
Type # umhos NTU mglL mglL mglL mglL mglL mglL µglL µglL µg/L 

WMCC04 2/5/92 15:20 ST 4 460 120.0 6,9 8.6 2.90 9.40 42.00 300 94 <20 <30 M;{tffl] 84 <40 c10 Wff480ii 110 
2/5/92 17:20 
2/5/92 17:50 ST 20 310 40.0 7.1 7.6 1.00 1.60 1.30 45 16 <20 <30 •~w 20 <40 c1o 11\1Ht 78 
2/6/92 15:20 
2/9/92 11:50 ST 4 180 6.3 7.3 2.1 0.32 0.50 1.20 210 40 <2 7 ~::.~.'):°;m~;: @=::f:m~..: <10 <2~% 52 
2/9/92 13:50 
2/9/92 20:20 ST 16 320 6.1 7.6 4.8 0.21 0.50 0.70 51 12 <2 <6 11 10 <10 <2 60 90 

2/10/92 11:50 
2/11/92 9:10 ST 12 110 70.0 7.7 2.1 0.20 0.50 
2/11/92 20:10 

1.00 160 31 <2 <6 WNJi WEtJ: <10 %ilMiF¥4!1@ 34 

2/11/92 21:10 ST 11 340 37.0 7.7 4.9 0.27 0.50 0.80 45 13 <2 <6 M.1'.111 14 <10 <2 70 94 
2/12/92 8:10 
2/12/92 11:30 ST 12 140 16.0 7.1 3.9 0.19 0.50 24.00 330 44 <2 9 mra; :2t11: 10 r1111~mwm.i 36 
2/12/92 22:30 
2/13/92 5:30 ST 5 130 12.0 7.2 2.8 0.15 0.50 1.10 130 26 <2 <6 {fu1Jfl~ -nrrR.11 <10 !1)ifih);M\'i 44 
2/13/92 9:30 
3/20/92 14:22 ST 4 140 8.3 7.7 2.2 0.20 0.70 2.60 220 47 <20 <30 f@.tl(f$%lf!l!l <40 <10 @%94 72 
3/20/92 18:22 
3/20/92 19:22 ST 15 100 6.3 7.5 2.5 0.10 0.60 1.30 88 27 <20 <30 <20 23 <40 <10 filJHIOI~ 42 
3/21/92 9:22 
3/21/92 12:22 ST 3 410 1.4 7.9 6.3 0.10 0.90 1.70 17 9 <20 <30 <20 <2 <40 <10 40 154 
3/21/92 14:22 
3/26/92 19:52 ST 4 130 42.0 7.5 3.4 0.10 0.90 1.40 110 28 <7 <10 BUffi&r&!T& <10 c2 wmq; 22 
3/26/92 22:52 
3/26/92 23:52 ST 10 98 27.0 7.5 3.5 0.10 0.80 0.40 35 10 <1 c10 ffif.JZ@ 11 <10 <2 40 50 
3/27/92 8:52 
3/27/92 9:52 ST 10 580 4.9 8.2 17.0 0.10 0.50 0.30 <5 <5 <1 <10 7 5 <10 <2 10 180 
3/27/92 18:52 
12/7/92 10:30 ST 1 120 480.0 8.7 3.3 0.38 1.60 4.20 1100 71 <20 <30 <20 28 <40 <10 120 
1/15/93 13:15 ST 8 85 80.0 7.9 0.9 0.18 0.57 1.40 140 17 11 22 mrai 18 <4 f@IIlll@ 40 
1/16/93 3:15 
1/16/93 5:15 ST 4 210 34.0 7.7 2.7 0.19 0.57 0.96 56 14 <1 <10 <30 7 4 <4 46 80 
1/16/93 11:15 
1/16/93 13:15 ST 9 300 82.0 7.9 4.2 0.19 0.71 1.20 170 18 <7 <10 <30 15 9 <4 94 92 
1/17/93 5:15 
1/17/93 7:15 ST 3 140 53.0 7.9 2.2 0.19 0.60 0.75 110 21 <1 <10 <30 16 5 <4 68 54 
1/17/93 11:15 
1/17/93 11 :17 ST 8 180 85.0 7.5 2.3 0.13 0.84 1.20 180 20 <1 <10 <30 16 5 <4 fil+JPJIJ 48 
1/18/93 1:17 
1/18/93 3:17 ST 8 96 120.0 7.7 1.3 0.13 0.91 1.30 220 30 <1 <10 <30 23 5 <4 95 292 
1/18/93 19:17 
1/18/93 21:17 ST 7 500 74.0 7.8 8.3 0.15 0.71 0.97 86 12 <1 <10 <30 9 <3 <4 69 146 
1/19/93 9:17 
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HUNTINGTON WATERSHED 

WMCC04 2/7/93 21:30 ST 5 180 300.0 8.2 2.2 0.17 0.94 3.00 630 46 <20 <3o RUJ~ <40 c10 m.11w 60 
2/8193 5:30 
2/8193 7:30 ST 8 300 120.0 7.8 4.1 0.17 0.89 2.40 380 28 <20 <30 mm 28 <40 <10 90 79 
2/8/93 21:30 
2/8/93 23:30 ST 7 980 44.0 8.1 14.0 0.15 0.77 1.50 60 9 <20 <30 <20 11 <40 <10 55 120 
2/9/93 11:15 
219/93 11:30 ST 12 1400 17.0 8.4 21.0 0.15 0.69 1.30 13 5 <7 <10 '<30 4 <3 <4 <20 460 

2/10/93 12:15 
2/10/93 14:30 ST 12 1600 7.8 8.3 23.0 0.16 0.63 0.47 8 5 <7 <10 <30 3 <3 <4 <20 530 
2/11/93 15:15 
2/18193 13:50 ST 12 290 180.0 7.6 4.3 0.18 0.90 1.90 340 37 <7 <10 

·~~ 
5 <4 110 110 

2/19/93 11:50 
2/19/93 13:50 ST 11 310 200.0 7.9 3.8 0.13 0.82 2.60 600 41 <7 <10 <30 35 '5 <4 91 90 
2/20/93 9:50 
2/20/93 9:51 ST 4 460 62.0 8.1 6.7 0.12 0.69 0.80 47 10 <7 <10 <30 13 <3 <4 38 134 
2/20/93 16:21 
2/20/93 18:31 ST 19 1600 4.6 8.3 19.0 0.12 0.78 0.18 <5 <5 <7 <1010\ti~ <2 <3 <4 20 552 
2/22193 9:04 

11/10193 23:11 ST 1 <5 <10 100 <40 <10 258 
11/11/93 10:00 ST 7 510 38.0 7.6 11.0 0.36 3.20 1.40 49 22 <5 <10 19 <40 <10 136 
11/11193 22:00 
11/12/93 16:00 ST 11 1ll00 1.2 11.4 21.0 0.10 0.56 0.16 <5 <5 <5 <10 <20 <2 <40 <10 24 538 
11/13/93 12:00 
11/13193 14:00 ST 11 1800 2.5 8.3 21.0 0.10 0.68 0.37 <5 <5 <5 <10 <20 <2 <40 <10 39 542 
11/14193 10:00 
11/14/93 12:00 ST 6 1800 0.8 8.4 20.0 0.10 0.65 1.90 <5 <5 <5 <10 27 <2 <40 <10 24 536 
11/14193 22:00 
11/22193 22:50 ST 1 <5 <10 32 4.5 <40 <10 96 434 
11/23/93 0:50 ST 8 1100 13.0 7.7 17.0 0.43 4.40 1.30 10 <5 <5 < 1 O \\filf?l.ri 3.7 <40 <10 96 338 
11/23193 14:50 
11/23/93 16:50 ST 9 1700 2.3 8.2 21.0 0.10 1.10 0.56 <5 <5 <5 <10 29 <2 <40 <10 38 502 
11/24193 8:50 
11/24/93 10:50 ST 12 1700 1.1 8.4 19.0 0.10 0.82 0.30 <5 <5 <5 <10 <20 <2 <40 <10 18 584 
11/25193 8:50 
11/25193 10:50 ST 12 1700 3.3 8.3 20.0 0.10 1.00 0.36 <5 <5 <5 <10 <20 <2 <40 13 19 514 
11/26/93 8:50 
11/26193 10:50 ST 6 1600 1.2 8.4 19.0 0.10 1.20 0.26 10 9 <5 <10 <20 <2 <40 <10 27 430 
11/26/93 20:30 
11/30193 1:41 ST 7 670 32.0 7.8 9.6 0.26 3.70 2.00 84 <5 <5 <1o M!i.tl.M 14 <40 <10 120 . 185 
11/30/93 13:41 
11/30/93 15:31 ST 9 1400 5.1 8.2 17.0 0.10 1.10 0.62 <5 <5 <5 <10 <20 <2 <40 <10 43 425 

12/1/93 7:41 
12/1/93 9:41 ST 13 1700 2.2 8.4 18.0 0.10 0.84 0.50 6 <5 <5 <10 <20 <2 <40 <10 30 490 
12/2193 9:41 
12/2/93 11:41 ST 19 1700 3.0 8.4 20.0 0.10 0.52 0.58 <5 <5 <5 <10 <20 <2 <!10 <10 22 506 
12/3/93 23:41 

2/7194 14:47 ST 1 120 56.0 7.7 5.4 0.51 1.70 2.20 67 7 <5 
=~~ mri,~f it.%)~1~ 

<40 <10 20 
11/10194 6:50 ST 3 500 130.0 6.4 5.8 1.30 6.40 4.40 340 63 1.1 <40 0.93 100 
11/10/94 10:50 
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HUNTI. WATERSHED • • g n ar ness 
Type # umhos mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L mg/L 

WMCC04 11/10/94 12:50 ST 5 490 29.0 6.7 9.6 0.52 2.50 1.50 37 23 <1 <10 W:i- 9.5 <40 <0.3 97 105 
11/10/94 20:50 
11/16/94 5:41 ST 4 1100 20.0 7.8 13.0 0.43 4.60 1.50 28 20 <1 c10 ffWJ!IJt 8.4 <40 0.95 140 205 
11/16/94 11:41 
3/10/95 21:29 ST 3 700 70.0 8.0 8.9 0.10 1.40 1.10 180 29 <1 c1o wnm 33 <40 <1 110 164 
3/11/95 1:29 
3/11/95 3:29 ST 15 450 39.0 7.7 6.4 0.10 0.99 0.86 52 16 <1 c10 Wit~. 12 <40 <1 57 112 
3/12/95 7:29 
3/12/95 9:29 ST 30 1700 2.3 8.2 21.0 0.10 0.98 0.32 <6 <6 <1 <10 15 <2 <40 <1 19 440 
3/14/95 19:29 
9/27/95 9:00 6 1800 0.7 8.3 21.0 0.10 2.30 0.40 10 12 <1 <10 18 <2 <40 <1 14 
9/27/95 14:00 
9/27/95 15:00 18 1900 0.9 8.3 17.0 0.10 1.30 0.20 7 <6 <1 <10 21 <2 <40 <1 17 
9/28/95 8:00 

12/12/95 21:19 ST 4 740 590.0 7.3 25.0 2.90 26.00 13.00 2100 380 3 32 480 140 55 1100 185 
12/12/95 22:19 
12/13/95 0:19 ST 10 400 51.0 6.9 9.0 0.58 3.40 2.00 84 26 <1 <10 51 26 <40 <1 230 92 
12/13/95 18:19 
12/14/95 10:19 ST 30 1800 2.1 8.3 22.0 0.29 0.89 0.45 <6 <6 <1 <10 40 <2 <40 <1 33 540 
12/16/95 8:19 

1/16/96 16:36 ST 5 1100 45.0 7.7 27.0 1.30 10.00 2.40 160 59 10 <10 84 24 15 3 280 304 
1/16/96 17:36 
1/16/96 19:36 ST 7 440 180.0 7.5 9.1 0.88 5.20 2.90 230 53 <1 15 58 24 13 4 200 350 
1/17/96 7:36 
1/19/96 5:07 ST 5 910 25.0 8.0 25.0 0.82 4.30 0.90 56 29 <1 <10 39 9 6 <1 140 258 
1/19/96 6:07 
1/19/96 8:07 ST 5 480 55.0 8.1 14.0 0.38 3.30 1.00 76 22 <1 <10 32 10 8 <1 100 124 
1/19/96 16:07 
1/19/96 18:07 ST 23 1600 3.9 8.3 15.0 0.12 1.90 0.30 7 6 <1 <10 23 <2 11 <1 37 452 
1/21/96 16:07 
1/21/96 22:07 ST 6 540 120.0 7.9 6.2 0.16 2.90 2.50 260 45 14 84 48 16 <1 330 132 
1/22/96 6:07 
1/22/96 10:07 ST 10 1400 6.9 8.4 15.0 0.10 0.83 0.45 18 6 <1 <10 24 <2 4 2 42 404 
1/23/96 4:07 
1/31/96 1:46 ST 5 930 12.0 8.0 14.0 0.33 2.30 0.77 38 16 <1 7 <1 110 258 
1/31/96 2:46 
1/31/96 4:46 ST 8 210 140.0 7.4 3.8 0.47 3.00 1.90 180 36 25 <1~1iM> 46 
1/31/96 18:46 
1/31/96 20:46 ST 30 1100 19.0 8.4 14.0 0.10 1.10 0.49 26 11 <1 10 <1 79 318 
2/3/96 6:46 
2/3/96 8:46 ST 8 660 21.0 7.9 7.9 0.28 2.20 0.87 46 19 <1 10 4 80 172 
2/4/96 0:46 
3/4/96 11:35 ST 5 1100 56.0 8.2 14.0 0.46 2.00 0.78 67 23 <1 <10 34 14 24 <1 130 258 
3/4/96 12:35 
3/4/96 16:35 ST 10 190 82.0 8.0 3.0 0.35 1.40 1.40 160 20 <1 <10ff"f}'3) 19 5 c1 QAZO.i 56 
3/5/96 10:35 
3/5/96 12:35 ST 35 1400 2.2 8.4 15.0 0.10 0.71 0.29 12 <6 <1 <5 15 3 <4 <1 36 880 
3/8/96 10:35 
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HUNTINGTON WATERSHED 

Type # umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L 

WMCC04 10/30/96 5:00 ST 5 550 270.0 7.1 13.0 1.50 8.20 4.00 520 110 2 21 ••m 50 31 <119 170 
10/30/96 13:00 SF <1 <10 --.,~'¥:r <2 14 <1 . "%6'"'" 
10/30/96 15:00 ST 7 620 62.0 7.9 10.0 0.42 1.60 1.30 60 13 <1 11 31 11 8 <1 130 180 
10/31/96 3:00 
10/31/96 5:00 ST 36 1400 1.8 8.4 17.0 0.15 0.50 0.31 <6 <6 <1 <10 19 <2 <4 <1 48 478 

11/3/96 3:00 
11/21/96 7:04 ST 5 250 160.0 7.4 6.2 0.59 4.80 2.40 260 42 18 WR 41 14 <1fitfflH 94 
11/21/96 8:04 
11/21/96 10:04 ST 12 140 98.0 7.5 3.8 0.33 1.90 1.70 180 26 <1 10 [\1\tlffl 32 <20 <1filfimi 58 
11/22/96 8:04 
11/23/96 8:44 ST 24 1200 14.0 8.4 16.0 0.18 1.20 0.47 <6 <6 <1 <10 13 <2 6 <1 69 404 
11/25/96 6:04 

12/9/96 14:00 ST 5 2 30 1 @St;t 66 
12/9/96 15:00 
12/9/96 17:00 ST 6 230 120.0 7.8 4.0 0.21 1.10 1.00 130 16 <1 <10[!JJ.tR: WE3Ji 5 <1 85 68 

12/10/96 3:00 
12/10/96 5:00 ST 10 980 14.0 8.3 12.0 <0.1 0.83 0.61 37 8 <1 <10 17 4 <4 <1 20 306 
12/10/96 23:00 
12/11/96 1:00 ST 7 210 34.0 7.5 3.4 0.22 1.00 0.92 51 15 <1 <10!11full 12 12 <1@Wi!fit: 52 
12/12/96 1:00 
12/12/96 3:00 ST 17 910 4.9 8.1 11.0 0.15 0.98 <0.2 <6 <6 <1 <10 15 2 <4 <1 74 295 
12/13/96 11:00 
12/27/96 10:00 ST 5 960 140.0 7.9 15.0 0.27 2.40 0.61 58 15 <1 <10 23 8 5 130 320 
12/27/96 11:00 
12/27/96 13:00 ST 10 230 330.0 7.8 3.4 0.43 2.20 2.80 670 so <1 19 ffiF.Kffi 39 16 <1F§JP.t 82 
12/28/96 7:00 
12/28/96 9:05 ST 36 1400 5.4 8.3 16.0 <0.1 1.10 0.23 10 <6 <1 <10 11 <2 <4 <1 75 426 
12/31/96 9:05 

1/21/97 20:00 ST 3 230 130.0 7.5 3.6 0.27 1.80 0.91 210 31 <1 <10[§tf¥ 6 c1 w.n,tll+~ 66 
1/22/97 0:00 
1/22/97 2:00 ST 11 990 11.0 7.9 13.0 <0.1 0.91 0.40 8 <6 <1 <10 19 3 5 <1 <10 305 
1/22/97 22:00 
1/23/97 0:00 ST 4 310 67.0 7.8 5.4 0.21 1.40 0.83 14 6 <1 <10ffiffllt\ 20 5 <1 22 95 
1/23/97 6:00 
1/23/97 8:00 ST 28 1300 15.0 8.1 19.0 <0.1 0.74 0.32 20 10 <1 <10 26 4 <4 <1 100 410 
1/25/97 14:00 
1/25/97 16:00 ST 3 340 64.0 8.0 6.0 0.38 1.40 1.90 130 26 2 <1o~m•; F%10f 16 <1 f:WBW 102 
1/25/97 20:00 
1/26/97 8:55 ST 120 66.0 7.6 1.9 0.26 0.56 0.62 75 13 <1 <10 14 15 5 <1 36 
9/25/97 9:32 ST 5 930 240 7.0 10 3 21.0 5 <0.5 510 120 2 

~:012;;;; 44 29 2 330 
9/25/97 10:32 SF <1 5 37 <1 
9/25/97 12:32 ST 6 360 100 7.2 7 1 5.1 2 <0.5 170 52 <1 =~~ff;:§'.. 27 18 <1rv1pn 104 
9/26/97 0:32 ST 14 1400 3.9 8.5 14 0 1.8 0.58 <0.5 14 12 <1 <2 <4 <1 .. . 6 . 364 
9/26/97 22:32 SF <1 <10 49 17 14 <1 140 
9/27/97 2:32 SF <1 <10 17 <2 6 <1 45 
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. HUNTI. WATERSHED • • 
WMCC04 11/10/97 c1@tlllt 240 11:24 SF 5 25 <0.5 <1 20 

11/10/97 12:24 SF 
11/10/97 14:24 ST 5 490 140 7.0 8 2 9.2 3 <0.5 170 61 <1 18 c1·····-,·at 350 
11/10/97 22:24 SF <1 21 c1 ······3to·· 
11/11/97 8:24 ST 12 1200 5.3 8.2 14 0 1.7 <0.5 <6 7 <1 <4 <1 63 446 
11/12/97 6:24 SF <1 <4 <1 47 
11/13/97 8:43 ST 11 470 45 7.9 7 3.3 2 <0.5 170 44 <1 4 ;~Mli.,f 136 
11/14/97 4:43 SF <1 6.0 
12/18/97 12:25 ST 5 510 130 7.7 9 3.1 2 <0.5 640 170 <1 10 :~rn:;a~N 134 
12/18/97 13:25 SF <1 <2 <4 
12/18/97 15:25 ST 9 480 31 7.5 8 <0.5 1.2 <0.5 140 27 <1 12 <4 <1 49 142 
12/19/97 7:25 SF <1 <2 <4 <1 <10 
12/19/97 9:25 ST 38 1200 9.2 8.2 19 <0.5 1.2 0 16 12 <10 3 <4 <1 37 376 
12/22/97 11:25 SF <10 <2 <4 <1 33 

1/29/98 7:04 ST 5 390 10 7.4 12 5.0 1.3 <0.5 98 43 <1 13 9 <1 ti() 114 
1/29/98 8:04 SF <1 <2 7 <1 22 
5/12/98 12:25 ST 5 1660 3.1 8.3 20 <0.05 3,2 g 68 36 <1 <2 <4 <2 35 440 
5/12/98 13:25 SF 1 <2 <4 <2 31 
5/12/98 15:25 ST 13 290 22 7.8 5 0 1.1 60 36 <1 16 4 <2 88 86 
5/13/98 15:25 SF <1 <2 <4 <2 23 
5/13/98 17:25 ST 34 1670 1.4 8.2 28 <0.05 1.1 <0.05 32 24 <1 <4 <2 <4 <2 18 510 
5/16/98 11:25 SF <1 <4 <2 <4 <2 15 
3/11/99 10:28 ST 5 1130 23 8 20 4 0 80 40 <1 <8 17 8 <2 210 328 
3/11/99 11:28 SF <1 <8 4 5 <2 98 
3/20/99 6:14 ST 5 1010 5 8 15 0 2 22 15 <1 <8 4 5 <2 87 300 
3/20/99 7:14 SF <1 <8 <2 7 <2 67 
3/20/99 9:14 ST 8 645 6 8 10 0 2 0 14 12 <1 <8@W:ffi 3 6 <2 57 208 
3/20/99 23:14 SF <1 

<8:if::.~W: .. $: 
<2 5 <2 51 

3/21/99 1:14 ST 40 1630 8 19 <0.05 0 <4 <1 <1 <8 23 <2 <4 <2 21 422 
3/24/99 7:14 SF <1 <8 19 <2 4 <2 18 
3/25/99 11:45 ST 5 525 23 8 7 0 4 170 62 <1 9 ••• 25 9 =~;;;.? 140 
3/25/99 12:45 SF <1 <8 './fg'Ji <2 <4 
3/25/99 14:45 ST 9 510 21 8 7 0 130 24 <1 !8 f®ililP 14 5 <2 132 140 
3/26/99 6:45 SF <1 <2 <4 <2 38 
3/26/99. 8:45 ST 38 1530 2 8 18 <0.05 0 <4 <1 <1 <8 18 <2 <4 <2 23 500 
3/29/99 10:45 SF <1 <8 15 <2 <4 <2 19 
11/8/99 11:18 ST 5 1060 110.0 7.0 40.0 4.66 1.50 3.37 400 240 1 13 160 27 48 <2 555 300 
11/8/99 12:18 SF <1 14 55 4 42 <2 302 
11/8/99 11:18 ST 5 1410 25.0 7.4 30.8 1.54 25.70 1.19 260 180 <1 <8 61 6 26 <2 240 416 
11/8/99 12:18 SF <1 <8 39 3 28 <2 214 
11/8/99 11:18 ST 5 <1 <8 55 4 41 <2 282 
11/8/99 12:18 SF 
1/25/00 10:05 ST 2 15 166 42 18 <2 416 60 
1/25/00 10:05 SF <1 <8 12 <2 6 <2 48 40 
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HUNTINGTON WATERSHED 

g n ar ness 
µg/L µg/L mg/L 

EGWCOS 8/5/91 11:15 25 1200 1.4 8.5 0.4 0.16 5.20 1.10 49 <5 
8/6/91 11:15 

9/12/91 10:45 1200 2.4 8.7 0.2 0.10 1.90 0.90 30 9 
11/6/91 10:15 24 1600 6.6 8.6 2.6 0.10 2.70 2.20 77 17 
11/7/91 9:15 
12/4/91 11:00 28 1400 5.9 8.4 3.2 0.10 1.70 0.60 66 18 
12/5/91 14:00 

12/10/91 14:35 24 340 19.0 7.7 6.4 1.10 7.30 63.00 <5 <5 <20 <3o WJB'f 50 <40 <10 t~t 148 
12/11/91 13:35 

2/9/92 11:15 ST 4 140 7.6 7.2 1.8 0.14 0.50 1.40 250 48 <2 11 \@\ff' .ffatY:tt 10@13 32 
2/9/92 13:15 

<10 . -: fa%1'JI' 2/9/92 20:45 ST 15 130 6.4 7.3 2.4 0.27 0.50 0.80 40 10 <2 <6 10 {filll!J 36 
2/10/92 11 :15 
2/1.1/92 9:45 ST 11 100 70.0 7.3 1.8 0.17 5.00 0.90 150 29 <2 <6 mie.r 1J%8J <10 <2 ·:11,r 30 
2/11/92 20:45 
2/11/92 21:45 ST 12 140 32.0 7.4 2.3 0.20 5.00 0.90 37 10 <2 <6 mf{Hl 14 <10 <2 60 48 
2/12/92 8:45 
3/21/92 12:08 ST 4 180 3.1 7.7 2.5 0.10 0.90 1.00 7 7 <20 <30 <20 <2 <40 <10 30 59 
3/21/92 15:08 
3/21/92 16:08 ST 10 170 3.6 7.3 2.3 0.10 0.90 1.30 <5 <5 <20 <30 <20 3 <40 <10 30 50 
3/23/92 16:30 
3/23/92 17:30 ST 10 220 3.7 7.3 2.6 0.10 1.20 1.110 <5 <5 <20 <30 <20 <2 <40 <10 30 69 
3/24/92 2:30 
3/26/92 19:30 ST 4 230 45.0 7.6 3.7 0.30 1.10 1.00 80 22 <7 <10 ltt¥f1PJ 14 <10 <2 60 88 
3/26/92 22:30 
3/26/92 22:30 ST 8 78 6.6 7.6 2.9 0.10 0.60 0.80 <5 <5 <7 <10 W.lfil11 4 <10 <2 20 32 
3/27/92 5:30 
3/27/92 6:30 ST 12 130 3.8 7.6 3.1 0.10 0.40 0.70 <5 <5 <7 <10 7 3 <10 <2 <10 60. 
3/27/92 17:30 
5/22/92 14:35 1600 1.3 8.6 0.8 0.40 1.60 0.10 36 11 <2 <6 8 3 <10 3 30 
8/12/92 13:20 0.5 0.10 0.70 2.10 <20 <30 <20 8 <40 <10 30 
9/30/92 9:00 1200 5.1 8.0 0.2 0.10 0.70 0.30 <5 <5 

10/29/92 10:45 1200 10.0 8.1 2.1 0.50 1.70 0.70 12 6 
11/25/92 11:45 1700 6.6 8.6 0.2 0.10 1.00 0.53 6 <5 

12/7/92 11:10 ST 1 100 130.0 7.9 3.6 0.40 1.60 2.40 240 34 <20 <30 23 21 <40 <10 150 
1/15/93 13:50 ST 8 74 50.0 7.8 1.1 0.14 0.59 1.20 93 15 <7 <10 -10 <4 Ml1f~llll 20 
1/16/93 3:50 
1/16/93 5:50 ST 8 500 57.0 7.6 1.4 0.18 0.79 1.60 130 21 <7 <10 8 <4 @'JRB1: 30 
1/16/93 19:50 
1/16/93 21:50 ST 8 210 50.0 7.6 3.4 0.16 0.87 1.70 69 17 <7 <10 <30 15 6 <4 70 60 
1/17/93 10:50 
1/17/93 10:50 ST 12 140 63.0 7.7 2.0 0.18 1.30 1.40 120 19 <7 <10 :f-$$1tf 18 100 <4 W'':t1P1 37 
1/18/93 8:50 
1/18/93 10:50 ST 12 190 48.0 7.6 2.8 0.16 0.89 1.50 84 14 <7 <10 <30 14 7 <4 74 561 
1/19/93 8:50 

Appendix 5.2 

• • • 

0016408



• • 
EGWCOS 2/7/93 21:00 ST 5 120 65.0 7.6 1.8 0.22 1.00 1.90 220 33 <20 -=o <40 <10 m11.m 35 

2/8/93 5:00 
2/8/93 7:00 ST 15 220 55.0 7.7 3.0 0.17 0.92 1.40 130 20 <20 <30 ~ 24 <40 c10 f:C'.JQI 61 
2/9/93 11:00 
2/9/93 11:00 ST 12 460 16.0 8.0 6.2 0.15 0.76 1.20 15 7 <7 <10 <30 7 4 <4 28 130 

2/10/93 11:45 
2/10/93 14:00 ST 12 540 15.0 8.0 7.5 0.13 0.82 1.20 15 7 <7 <10 <30 6 <3 <4 31 140 
2/11/93 14:45 
2/20/93 10:05 ST 12 350 30.0 8.1 4.5 0.11 0.80 1.20 29 16 <7 <10 -o 8 <4 45 100 
2/21/93 8:05 
2/21/93 10:05 ST 12 550 19.0 8.2 8.7 0.11 0.73 1.00 19 8 <7 <10 <30 6 5 <4 32 154 
2/22/93 8:05 
2/22/93 10:05 ST 12 570 15.0 8.2 7.3 0.13 0.67 1.20 25 100 <7 <10 <30 8 10 <4 120 172 
2123/93 8:05 
2/23/93 10:05 ST 10 330 40.0 7.8 4.4 0.14 0.78 1.40 55 14 <7 <10 %i0.fflt 15 10 <4 f¥Wlilli 92 
2/24/93 4:05 
4/26/93 15:09 23 1700 3.0 8.3 9.7 0.10 0.90 0.20 6 6 
4/27/93 13:30 
5126/93 13:55 24 1700 5.7 8.4 7.9 0.20 1.80 0.20 36 13 
5/27/93 12:55 
6/23/93 12:23 24 54 0.1 6.6 40.0 0.10 2.20 0.40 <5 <5 
6/24/93 11:23 
7128/93 10:30 3 1800 0.1 8.2 2.6 0.18 1.40 0.36 38 11 
7/28/93 13:30 
8/25/93 12:00 24 1700 5.6 8.5 0.4 0.10 1.30 0.26 5 6 
8/26/93 11:00 
9/20/93 11:45 24 1500 1.5 8.3 1.5 0.11 0.89 1.20 14 14 
9/21/93 10:45 

10/19/93 9:43 24 1600 42.0 8.3 2.3 0.39 4.10 1.20 72 <5 
10/20/93 8:45 
11/11/93 7:00 ST 8 340 72.0 7.3 8.6 0.42 4.50 3.50 170 29 <5 <10~ 33 <40 <10 mmzan 106 
11/11/93 21:00 

F·:·······:-:-;-·,;;,:~N· 

11/11/93 23:00 ST 8 470 19.0 7.4 7.3 0.39 2.70 0.92 20 13 <5 <10 <20 8.8 <40 <10 110 126 
11/12/93 13:00 
11/12/93 15:00 ST 11 640 8.0 7.9 6.3 0.31 2.30 1.00 8 <5 <5 <10 <20 <2 <40 <10 67 168 
11/13/93 11:00 
11/13/93 13:00 ST 12 1000 8.1 8.1 5.0 0.26 2.00 0.83 6 <5 <5 <10 <20 <2 <40 <10 54 270 
11/14193 11:00 
11/14/93 13:00 ST 7 1300 4.8 8.2 5.9 0.11 2.20 0.89 8 8 <5 <10 <20 2 <40 <10 37 405 
11/15193 1:00 
11/30/93 3:00 ST 7 420 60.0 7.5 6.1 0.22 3.50 2.10 100 8 <5 <10 ZPIP' 23 <40 <10 14 122 
11/30/93 15:00 
11/30/93 17:00 ST 9 380 16.0 7.6 3.9 0.10 2.00 1.00 <5 <5 <5 <10 <20 4.2 <40 <10 52 106 

12/1/93 9:00 
12/1/93 11:00 ST 12 510 5.1 8.0 3.5 0.10 1.70 0.84 7 9 <5 <10 <20 2.2 <40 <10 45 132 
12/2/93 9:00 
12/2/93 11:00 ST 20 1100 5.9 8.3 6.3 0.22 1.50 0.52 9 <5 <5 <10 <20 3.7 <40 <10 25 315 
12/4/93 1:00 

12/30/93 '10:15 1600 5.5 8.2 3.8 0.10 0.82 0.16 10 <5 
1/31/94 7:30 1400 2.9 7.9 9.7 0.40 0.31 0.24 16 5 
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EGWC05 2/7/94 15:24 ST 1 130 50.0 7.7 3.6 0.45 1.40 1.30 73 6 <5 <10 <20 11 <40 32 
2/17/94 5:21 ST 3 280 39.0 8.1 4.4 0.31 2.10 1.30 130 12 <5 14 ITT.Wat <40 72 
2/17/94 9:21 
2/17/94 11:21 ST 12 230 74.0 8.1 4.2 0.26 1.30 1.80 110 13 <5 22 w1;~~~;.· 17 <40 <10 wm1111 70 
2/18/94 9:21 
2/18/94 11:21 ST 12 330 40.0 7.4 5.5 0.19 1.90 1.10 54 6 <5 17 <20 15 <40 <10 72 96 
2/19/94 9:21 
2/19/94 11:21 ST 10 340 19.0 7.6 5.5 0.10 0.98 0.72 19 <5 <5 <10 <20 6.2 <40 <10 45 92 
2/20/94 5:21 
2/20/94 7:21 ST 11 180 34.0 7.7 3.3 0.10 0.94 1.20 73 <5 <5 11 <20 13 <40 c 1o Wfillfft 44 
2/21/94 9:21 
4/11/94 13:30 24 1200 4.0 8.3 3.7 0.82 1.50 0.66 <5 <5 
4/12/94 -' 12:30 
5/18/94 11:35 9 1200 4.7 8.6 2.7 0.50 1.20 0.43 <5 <5 
5/18/94 19:35 
6/14/94 10:36 24 1500 28.0 8.3 0.3 0.13 1.60 0.27 80 8 
6/14/94 9:36 
7/13/94 10:46 24 1600 34.0 8.6 0.3 0.20 1.60 0.59 58 22 
7/14/94 9:46 
10/4/94 12:30 ST 4 1400 120.0 7.1 4.0 1.50 7.80 3.00 240 12 1.2 <10 39 24 140 1.8 170 344 
10/4/94 16:30 
10/4/94 111:30 ST 9 740 94.0 7.1 5.6 2.00 9.70 2.60 220 28 1.2 

:::L;J :1 
59 1.1 Wtlltt 1114 

10/5/94 10:30 
10/5/94 12:30 ST 11 840 76.0 7.4 5.9 0.94 5.60 1.70 120 15 <1 76 1.9 160 228 
10/6/94 8:30 
10/6/94 12:30 ST 23 910 160.0 7.8 2.6 1.30 47.00 2.60 230 39 <1 <40 1.1 130 200 
10/8/94 8:30 

10/13/94 10:30 24 1200 95.0 8.2 2.6 0.82 3.30 1.90 170 28 
10/14/94 9:30 

11/8/94 4:00 ST 5 1800 60.0 7.9 7.1 0.34 2.10 0.50 84 16 <1 <10 4.t --,-, <40 2.1 120 455 
11/8/94 12:00 
11/8/94 14:00 ST 19 1300 58.0 7.5 9.8 1.00 4.90 1.10 67 10 <1 <10 25 8 54 0.58 95 345 

11/10/94 2:00 
11/10/94 6:00 ST 1 200 <1 <10 78 66 <40 <0.3 165 
11/10/94 22:00 ST 13 580 160.0 6.7 5.4 0.44 5.10 2.90 380 36 1.3 10 i@~! 49 <40 <0.3 155 
11/12/94 4:00 

3/2/95 20:00 ST 20 670 27.0 7.9 10.0 0.46 2.30 0.91 61 16 <1 <10 <40 1.2 63 174 
3/4/95 10:00 
3/2/95 12:00 ST 4 1900 12.0 8.3 19.0 0.24 2.30 0.41 23 10 <1 <10 <40 <1 44 460 
3/4/95 18:00 
3/4/95 12:00 ST 6 660 6.2 7.9 6.4 0.15 1.80 0.82 14 7 <1 <10 <40 1.1 32 170 
3/4/95 22:00 
3/5/95 0:00 ST 18 170 37.0 7.4 1.3 0.15 1.10 0.94 67 11 <1 <10 ,,~,,... 15 ~40 <1 65 46 
3/6/95 10:00 

3/10/95 21:57 ST 3 250 92.0 7.5 3.3 0.10 1.20 1.20 180 31 <1 ::::;cJ <40 <1 ill&Xf19# 56 
3/11/95 1:57 
3/11/95 3:57 ST 15 250 40.0 7.4 3.3 0.11 1.10 1.20 62 16 <1 ~40 <1 70 64 
3/12/95 7:57 
3/12/95 9:57 ST 30 870 9.8 8.0 12.0 0.17 0.85 0.77 12 6 <1 <40 <1 27 240 
3/14/95 19:57 
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HUNTI. WATERSHED • • 
EGWC05 5/8/95 11:10 24 1700 4.1 8.4 5.9 0.19 1.50 0.20 <6 <6 

5/9/95 10:10 
6/7/95 10:27 24 1600 26.0 8.4 6.6 0.11 2.40 0.65 71 34 
6/8/95 9:27 

7/10/95 13:35 24 1600 100.0 8.1 1.3 0.17 5.70 1.90 190 54 
7/11/95 12:35 
8/9/95 10:49 24 1700 94.0 8.5 1.1 0.17 2.90 1.80 160 47 

8/10/95 9:49 
9/5/95 9:29 24 1500 61.0 8.2 0.2 0.19 3.50 1.40 120 36 
9/6/95 8:29 

10/10/95 13:20 24 1600 25.0 8.4 1.8 0.47 3.00 0.48 43 17 
10/11/95 12:20 

11/6/95 13:45 24 1500 66.0 8.4 4.5 0.39 2.80 0.81 130 23 
11/7/95 12:45 
12/6/95 13:19 17 1600 140.0 8.5 8.1 0.25 3.30 1.20 210 53 
12/7/95 5:19 

12/12/95 20:35 ST 5 1200 180.0 7.9 14.0 0.61 8.40 2.40 300 61 <1 10 29 <40 <1 r.@@!fi 304 
12/12/95 21:35 
12/12/95 23:35 ST 11 460 110.0 7.5 12.0 0.71 5.50 2.60 170 28 <1 12 23 <40 c1mtEf 104 
12/14/95 3:00 
12/14/95 9:35 ST 30 780 8.6 8.1 11.0 0.69 2.40 0.77 15 <6 <1 22 3 <40 <1 71 296 
12/16/95 19:35 

1/10/96 8:47 24 1700 5.3 8.6 14.0 0.10 1.90 0.36 10 <6 
1/11/96 7:47 
1/16/96 17:17 ST 5 1000 78.0 7.6 14.0 0.40 7.50 2.10 210 58 <10 iMti~~i 19 3 200 262 
1/16/96 18:17 
1/16/96 20:17 ST 10 280 63.0 7.5 7.4 0.74 3.70 1.60 100 27 <1 <10 42 18 15 3 ¥%!Hi 88 
1/17/96 14:17 
1/17/96 16:17 ST 19 640 61.0 8.1 9.1 0.34 3.60 1.00 110 30 <1 70 37 13 20 <1 98 198 
1/19/96 4:17 
1/19/96 6:17 ST 5 450 64.0 7.9 13.0 0.91 4.30 1.10 110 31 <1 <10 wa 17 18 <1 130 130 
1/19/96 14:17 
1/19/96 16:17 ST 24 490 21.0 7.5 6.4 0.10 1.90 1.20 36 13 <1 5 12 <1 60 146 
1/21/96 14:17 
1/21/96 16:17 ST 8 2.7 0.78 3.60 3.10 16 40 tJMll.~ <20 <1Mi&i 60 
1/22/96 18:17 
3/4/96 12:07 ST 5 1100 66.0 7.2 9.3 0.28 3.30 1.00 76 26 <1 ··o 10 13 2 130 254 
3/4/96 13:07 
3/4/96 15:07 ST 11 120 52.0 8.4 2.0 0.34 1.20 0.87 77 19 <1 <10 34 10 5 <141#lCJq@ 44 
3/5/96 11:07 
3/5/96 13:07 ST 35 400 6.0 8.0 4.9 0.21 1.30 0.64 16 6 <1 <5 17 4 8 <1 50 112 
3/8/96 9:07 

3/27/96 9:45 1700 3.2 8.1 12.0 0.13 2.00 0.20 8 <6 <1 <10 5 <2 8 <1 38 770 
4/29/96 13:34 24 1500 4.4 8.1 1.1 0.13 1.70 0.27 30 15 
4/30/96 12:34 
5/28/96 10:30 1600 7.4 8.1 0.7 0.15 2.20 0.32 15 7 
6/17/96 10:30 1500 6.9 8.1 0.7 0.14 0.50 0.20 20 6 
7/15/96 10:57 24 1500 33.0 8.2 0.3 <0.1 2.90 0.54 47 20 
7/16/96 9:57 
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HUNTINGTON WATERSHED 

r u 
Type # µg/L µg/L µg/L µg/L 

EGWCOS 8/7/96 10:51 24 1400 27.0 8.4 0.8 0.16 0.60 0.36 73 25 
8/8/96 9:51 
9/4/96 10:44 24 1400 17.0 8.6 <0.2 0.35 2.00 0.48 62 20 
9/5/96 9:44 

10/2/96 15:36 9 1500 6.5 8.4 0.6 0.23 3.00 0.51 56 32 
10/2/96 23:36 

10/30/96 11:45 ST 6 220 130.0 7.1 6.5 0.82 3.00 1.90 150 28 <1 13 <1 200 45 
10/30/96 21:45 
10/31/96 7:45 ST 32 690 92.0 8.0 7.9 2.20 2.60 1.20 94 17 <1 11 <1 100 216 

11/3/96 9:45 
11/14/96 10:50 1500 44.0 8.4 3.9 0.29 1.40 0.38 73 19 
11/21/96 7:25 ST 5 620 580.0 7.5 12.0 <0.1 5.70 1.80 93 22 <1 <10 ::.r~·.,;,.·:·.:' 20 <1 150 160 
11/21/96 8:25 
11/21/96 10:25 ST 14 200 350.0 7.7 4.0 <0.1 2.80 2.30 310 38 <1 18 +m 30 17 <1 ff@ll!U! 70 
11/22/96 2:25 
11/22/96 4:25 ST 34 670 12.0 8.2 5.9 0.19 1.30 0.82 23 7 <1 <10 21 4 9 <1 120 198 
11/25196 6:25 

12/9/96 12:39 ST 5 900 180.0 7.9 6.9 0.12 2.50 1.10 110 26 <1 <10 ~" l~ 9 <1 120 164 
12/9/96 13:39 
12/9/96 15:39 ST 7 150 110.0 7.5 2.3 0.24 1.50 1.30 130 23 <1 <10 30 36 9 <1 tmm 43 

12/10/96 3:39 
12/10/96 5:39 ST 10 300 32.0 7.6 3.5 <0.1 1.20 0.117 61 13 <1 <10 27 7 11 <1 50 "88 
12/10/96 23:39 
12/11/96 1:39 ST 14 130 34.0 7.3 1.9 <0.1 0.85 1.00 57 13 <1 <10 21 10 <4 <1 51 42 
12/12/96 3:39 
12/12/96 5:39 ST 15 490 14.0 7.8 5.5 0.15 1.00 0.72 18 10 <1 <10 15 3 4 <1 120 145 
12/13/96 9:39 
12/27/96 10:05 ST 5 1500 32.0 8.2 14.0 0.19 1.70 0.50 31 7 <1 <10 27 5 23 <1 97 470 
12/27/96 11:05 
12/27/96 13:05 ST 10 370 37.0 7.7 4.1 0.31 1.50 0.76 65 17 <1 <10 23 12 <4 <1 120 106 
12/28/96 7:05 
12/28/96 9:05 ST 37 970 9.5 8.2 7.8 0.12 1.40 0.46 11 <6 <1 <10 16 <2 4 <1 79 384 
12/31/96 9:05 

1/21/97 20:03 ST 5 560 90.0 7.9 13.0 0.20 2.20 1.10 190 46 <1 44 144 
1/21/97 21:03 
1/21/97 23:03 ST 5 160 43.0 7.6 2.9 0.13 1.30 0.73 48 13 <1 <10 fBI~ 6 ;5 <1 .PtW1! 52 
1/22/97 7:03 
1/22/97 9:03 ST 13 450 23.0 7.8 5.6 <0.1 0.88 0.54 25 7 <1 <10 18 4 11 <1 <10 114 
1/22/97 23:03 
1/23/97 1:03 ST 11 200 30.0 7.4 2.4 <0.1 0.76 0.67 39 13 <1 <10 iii& 7 7 <1 <10 59 
1/23/97 21:03 
1/23/97 23:03 ST 20 570 11.0 7.4 6.3 0.28 0.80 0.58 10 9 <1 <10 19 3 <4 <1 120 184 
1/25/97 13:03 
1/25/97 15:03 ST 4 280 50.0 7.9 3.2 0.29 0.93 0.73 72 26 <1 12 <4 94 
1/25197 21:03 
1/26/97 8:40 ST 79 45.0 7.4 1.3 0.22 0.84 1.00 67 18 <1 c 1 o mm1111 9 ·8 <1 fii4.L 30 
2/24/97 11:55 1800 3.0 8.0 14.0 0.31 1.70 0.79 23 10 
3/24/97 10:50 1700 3.5 8.1 5.5 <0.5 1.60 0.48 12 8 
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HUNTIN. WATERSHED • • g n ar ness 
µg/L µg/L mg/L 

EGWCOS 4/28/97 13:47 24 1700 4.8 8.2 1.8 <0.1 1.40 0.28 10 9 
4/29/97 12:47 
5/29/97 10:30 1500 5.1 8.6 0.9 0.25 1.70 0.23 8 6 

712197 14:00 OT 24 6000 6.1 8.2 <0.2 <0.1 2.0 <0.2 11 10 
7/3/97 13:00 
817197 13:00 OT 1 1500 8 8.1 1 <0.1 1.7 1 17 <6 

9/17/97 13:30 OT 1 1600 14 7.9 <0.4 1 7.3 1 27 16 
9/25/97 9:08 ST 5 360 680 7.5 6.1 1 12.0 5 <0.5 860 180 8 ;:C,ff#t~p 110 30 

:1®111rn 
320 

9/25/97 10:08 SF 1 4 12 
11/5/97 10:50 OT 1600 7.3 7.9 1.1 2.1 0 <0.5 <6 <6 1 3:G 5 3.0 6.0 <1 49 

SF 2 4 4 3 6 <1 49 
11/10/97 11:45 SF 5 11.0 <0.5 <1 <10 12 420 
11/10/97 12:45 
11/10/97 14:45 ST 9 550 100 7.2 11.0 2 7.9 2 <0.5 99 47 <1 <10 fil'/:tiffJ 13 24 <1 ,. 174 
11/11/97 6:45 SF <1 <10 7 18 <1 
11/11/97 8:45 ST 22 850 40 7.9 5.2 0.90 4.5 <0.5 45 13 <1 <10 16 7 10 <1 86 244 
11/13/97 2:45 SF <1 <10 25 2.0 11 <1 66 
11/13/97 4:45 ST 15 340 46 7.7 6.4 4.0 2 <0.5 230 51 <1 <10 ffib4li 25 5.0 <1 r1111 98 
11/14/97 8:45 SF <1 <10 10 6 <1 
11/26/97 9:18 ST 5 570 390 8.6 5.2 7.3 5 880 720 2 12 <1 140 
11/26/97 10:18 SF <1 <4 <1 39 
11/26/97 12:111 ST 16 240 68 7.0 5.2 0 2.58 20 <20 <1 6 =~ f@llfi 64 
11/27/97 18:18 SF <1 <4 
11127/97 20:18 ST 30 910 16 7.6 6.8 0 1.5 0.50 <0.5 17 11 4 5 <1 i2 258 
11/30/97 6:18 SF 4 6 <1 ~ 
12/16/97 12:00 OT 1 1500 16 7.9 22.0 0 1.3 1.0 20 <6 <1 5 <1 46 492 
12/18/97 12:55 ST 5 460 220 7.4 7.9 <0.5 3.6 2 <0.5 460 72 <1 17 :~i~t•i~: 124 
12/18/97 13:55 SF <1 4 
12/18/97 15:55 ST 9 220 75 7.4 4.3 <0.5 1.6 93 23 <1 5 =~ 21f1!!1 60 
12/19/97 7:55 SF <1 <4 
12/19/97 9:55 ST 38 470 38 7.4 8.9 1.8 0.90 29 13 <10 <4 :1ttw,~ 148 
12/22/97 11:55 SF <10 <4 

1/3/98 0:54 ST 5 1100 67 7.6 13.0 <0.5 2.9 <0.5 78 23 <1 6 <1 93 280 
1/3/98 1:54 SF <1 <1 30 
1/3/98 3:54 ST 14 500 50 7.4 9.1 <0.5 1.9 <0.5 48 16 <1 <1 130 140 
1/4/98 5:54 SF <1 <1 34 
1/4/98 7:54 ST 33 660 40 7.7 5.7 0 1.5 <0.5 46 16 <1 <1 41 200 
1/6/98 23:54 SF <1 <1 <10 
1/9/98 9:44 ST 5 1500 35 8.0 16.0 <0.5 3.0 <0.5 64 23 10 -140 420 
1/9/98 10:44 SF <10 -100 
1/9/98 12:44 ST 13 180 68 7.3 2.6 <0.5 1.8 +.O 0.665 130 28 <1 <10 70 

1/10/98 12:44 SF <1 <10 
1/10/98 14:44 ST 34 440 26 7.7 1.3 <0.5 1.4 <0.5 31 14 <1 m 128 
1/13/98 8:44 SF <1 -140 
1/29/98 6:23 ST 5 1100 22 7.8 13.0 <0.5 3.0 0.73 <0.5 96 30 <1 64 300 
1/29/98 7:23 SF <1 <1 c.tO 
1/29/98 9:23 ST 12 270 38 7.4 3,6 <0.5 1.3 1.0 130 27 <1 =~~@ff~,; 76 
1/30/98 7:23 SF <1 
1/30/98 9:23 ST 35 520 17 7.7 8.0 <0.5 1.3 0 24 12 <1 <1 <10 152 

2/2/98 5:23 SF <1 <1 <10 
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HUNTINGTON WATERSHED 

T pe # 

EGWCOS 2/14/98 8:53 ST 5 910 64 7.7 15.5 <0.5 2.6 180 39 <1 7JfW19 9 <1.00 87 240 
2/14/98 9:53 SF <1 5 <1.00 42 
2/14/98 11:53 ST 8 110 53 7.5 3.1 <0,5 0.88 120 19 <1 8ff.JtB 6 2 58 80 
2/15/98 1:53 SF <1 2 e~l 7 <1.00 18 
2/15/98 3:53 ST 21 1100 21 7.8 32.3 <0.5 1.60 11.0 24 9 <1 4 20 3 <1.00 30 288 
2/16/98 19:53 SF <1 2 14 8 1 29 
2/16/98 21:53 ST 14 630 38 7.6 10.6 <0.5 1.40 9 41 14 <1 4 20 4 1.10 35 170 
2/18/98 7:53 SF <1 37 29 14 <1.00 13 
5/12/98 14:29 ST 5 1310 12 8.2 22.0 <0.05 u 0 60 32 <0.5 6 32 <4 <2 57 376 
5/12/98 15:29 SF <0.5 5 26 <2 <4 <2 32 
5/12/98 17:29 ST 7 310 62 7.7 2.2 <0.05 1.6 1.35 240 48 1 

1~ fillt~ffai%.1 9 <2Nff1,W. 50 
5/13/98 11:29 SF <0.5 <4 <2 :x:::::.l-;::: 

6/22/98 11:03 DT 24 1620 4.2 8.4 14.0 0.20 1.7 0.21 18 6 
6/23/98 10:03 
7/15/98 9:30 D 6 1220 18 8.4 6.6 0.13 <0.061 
7/15/98 15:30 
8/4/98 8:40 D 24 1640 6.7 7.9 4.1 <0.05 3.50 0.15 15 17 
8/5/98 7:40 
9/8/98 11:30 D 24 1650 8.8 8.1 3.4 0.10 2.63 0.12 54 19 
9/9/98 10:30 

10/20/98 10:20 D 24 1640 7.4 8.3 5.7 0.18 1.88 0.12 210 8 
10/21/98 9:20 

11/2/98 9:50 D 24 1690 6.1 8.3 6.7 0.16 1.46 0.28 32 18 
11/3/98 8:50 
11/8/98 3:00 ST 5 1400 22.0 7.9 11.0 0.39 4.38 0.89 120 80 <1 11 34 8 9 <2 176 385 
11/8/98 4:00 SF <1 <8 • 19 <2 8 <2 105 
11/8/98 6:00 ST 2 255 105 7.7 4.8 0.51 6.90 6.12 540 240 !fu~#fitf'tslflS'~·l?IIH 19 :~w.1111 65 
11/8/98 8:00 SF -~ :-;-:;:;:vJ=Si c <r.; ..-:-:-:,-~ s:-":::.:c~·> 

6 
11/9/98 8:36 ST 36 695 12 7.7 9.7 0.39 43 0.70 40 18 <1 9 21 8 '6 <2 92 

11/12/98 6:36 SF <1 <8 13 4 5 <2 60 
12/8/98 9:15 D 24 1080 22 8.0 10.5 0.09 0.76 0.52 40 10 
12/9/98 8:15 

1/4/99 9:31 D 24 1670 9.4 8.2 14.0 <0.05 1.43 0.15 56 24 
1/5/99 9:31 
2/2/99 13:12 D 24 650 6.4 8.0 7.5 0.06 0.61 0.31 24 7 
2/3/99 12:12 
3/1/99 10:20 D 24 1610 3.8 8.3 7.4 <0.05 0.93 0.12 10 8 
3/2/99 9:20 

3/11/99 10:41 ST 5 1180 11 8.1 9.6 0.08 1.80 1.53 26 24 <1 <8 28 6 6 <2 88 365 
3/11/99 11:41 SF <1 <8 22 <2 5 <2 57 
3/11/99 13:41 ST 10 685 10 7.8 12.8 0.49 1.93 0.12 22 12 <1 <8 32 4 9 <2 67 240 
3/12/99 7:41 SF <1 <8 23 <2 I 9· <2 52 
3/12/99 9:41 ST 33 1190 3 8.2 5.5 <0.05 1.51 0.09 10 4 <1 <8 22 <2 .6 <2 38 340 
3/15/99 6:11 SF <1 <8 20 <2 7 <2 30 
3/15/99 10:09 ST 5 205 35 7.5 4.8 0.47 4.31 0.98 390 140 1 13 =~WJ· 112 
3/15/99 11:09 SF <1 <4 
3/15/99 13:09 ST 4 155 18 7.5 4.3 0.45 1.84 0.58 56 26 <1 5 <2 77 86 
3/15/99 19:09 SF <1 13 4 <2 28 
3/15/99 21:09 ST 43 785 4.4 8.2 7.2 0.13 1.30 0.31 17 7 <1 21 8 <2 36 260 
3/19/99 9:47 SF <1 18 5 <2 27 
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HUNTI. WATERSHED • • Type # umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L 

EGWCOS 3/20/99 7:06 ST 5 1250 4.6 7.9 8.0 <0.05 1.60 0.18 4 <1 <1 4 5 <2 60 366 
3/20/99 8:06 SF 1 3 7 <2 55 
3/20/99 10:06 ST 10 735 5.9 7.7 8.2 0.24 2.23 0.40 20 10 <1 3 6 <2 55 242 
3/21/99 4:06 SF <1 <2 8 <2 39 
3/21/99 6:06 ST 38 1190 6.7 8.3 4.2 0.06 1.47 0.18 10 6 <1 2 6 <2 38 340 
3/24/99 8:06 SF <1 <2 6 <2 24 
3/25/99 11:33 ST 5 955 23.0 7.8 4.7 <0.05 2.40 0.52 78 30 <1 10 8 <2 105 316 
3/25/99 12:33 SF <1 <2 5 <2 36 
3/25/99 14:33 ST 9 215 19.0 7.5 3.3 0.20 1.60 0.80 76 28 <1 12 5 =~[i\Llf@ 72 
3/26/99 6:33 SF <1 <2 <4 
3/26/99 8:33 ST 38 730 3.5 8.1 4.4 0.08 1.29 0.25 11 8 <1 <8 2 <4 <2 31 186 
3/29/99 10:33 SF <1 <8 <2 <4 <2 21 
4/27/99 8:31 D 24 1530 02 8.4 2.9 0.05 0.80 <0.061 4 2 
4/28/99 7:31 

5/4/99 7:51 D 24 1160 5 8.3 9.4 <0.05 1.17 <0.061 14 10 
5/5/99 6:51 
6ll/99 9:15 D 1 

7/14/99 8:40 OT 24 1370 4.5 8.4 <0.44 0.13 1.69 0.67 59 48 
7/15/99 7:40 
11/8/99 11:10 ST 5 860 110.0 7.3 29.0 2.70 11.00 2.36 360 220 <1 9 64 20 31 <2 346 212 
11/8/99 12:10 SF <1 <8 26 4 30 <2 203 
11/8/99 14:10 ST 6 950 40.0 7.3 25.5 1.72 13.00 1.32 1'80 llO <1 <8 51 '8 31 <2 245 292 
11/9/99 0:10 SF <1 <8 31 3 28 <2 185 
1/25/00 9:45 ST 2 25 107 69 32 <2 481 120 
1/25/00 9:45 SF <1 <8 20 6 13 <2 60 84 
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HUNTINGTON WATERSHED 
SAMPI.J!ftr··-.. ·r--~·~-rr~·---~ .... T~H·h ~ .. ~. p 
'l°}"pCl ., U!IIIIOS NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 119/L 

SUNC07 2/7/94 15:45 ST 1200 150 7.5 6.3 0.6 2.1 1.3 220 41 <5 <10 <20 20 <40 <10 520 126 
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SOUTH.TY WATERSHED • • Type # 

ACJ01 8/27/91 12:00 D 27 3500 0.9 8.2 0.2 <0.1 0.5 0.5 <5 <5 
8/28/91 14:00 
9/24/91 10:15 D 25 38000 0.9 8.1 0.4 <0.1 <0.1 0.9 34 16 
9/25/91 10:15 

10/22/91 12:45 D 24 8600 5.6 8.2 9.9 0.2 2 1.3 63 20 
10/23/91 11:45 
11/12/91 11:20 D 25 18000 0.9 8.1 2.1 <0.1 <0.5 0.22 8 5 
11/13/91 11:20 
12/11/91 13:50 D 19 9100 4.0 8.1 5.4 0.1 <0.5 0.6 7 <5 
12/12/91 7:50 

3/20/92 16:20 ST 3 1900 1700.0 7.7 2.1 0.2 0.9 10 3000 310 <20 <30 30 8 70 <10 160 618 
3/20/92 17:40 
3/21/92 16:53 ST 5 1000 1800.0 7.7 3.6 <0.1 0.9 6.2 2600 280 <20 <30 <20 <2 <40 <10 50 326 
3/21/92 20:34 
6/17/92 13:15 DT 13 3400 9.0 8.3 1.4 <0.1 0.9 0.2 23 7 <20 <30 <20 <2 <40 <10 <10 
6/18/92 12:15 
8/31/92 10:45 D 1 3600 10.0 8.2 1.2 <0.1 0.4 0.7 57 10 
9/30/92 10:45 D 1 3600 2.2 8.3 0.2 <0.1 0.6 0.9 9 7 

10/29/92 15:10 D 1 2500 65.0 8.6 4.1 <0.1 1.1 1 110 <5 
11/25/92 14:30 D 1 4300 3.6 8.5 2.4 <0.1 0.7 0.5 13 6 
6/29/93 14:00 D 24 3500 2.9 8.4 1.7 <0.1 0.7 0.2 8 7 
6/30/93 13:00 
7/21/93 15:45 D 1 3400 12.0 8.2 3.4 <0.1 0.88 0.51 27 11 
8/9/93 15:41 D 24 3300 20.0 8.2 2.2 <0.1 0.58 <0.1 43 9 

8/10/93 14:41 
9/7/93 13:10 D 24 3500 9.1 8.3 1.1 <0.1 0.69 0.43 16 11 
9/8/93 12:10 

10/5/93 13:30 D 24 3400 4.9 8.6 1.4 <0.1 0.52 0.44 16 12 
10/6/93 12:30 
11/4/93 11:20 D 1 3500 4.4 8.4 4.8 <0.1 0.69 1.4 <5 <5 

12/29/94 14:55 D 1 3200 3.0 8.4 3.9 <0.1 0.55 0.21 17 <5 
1/12/94 12:49 D 24 3300. 2.4 8.3 7.8 0.14 0.98 0.23 14 5 
1/13/94 11:49 
2/7/94 3:30 ST 3 1600 94.0 8.3 5.3 0.63 1.8 0.94 270 27 <5 <10 <20 3.7 <40 <10 25 476 
2/7/94 7:30 
2/8/94 13:30 ST 3 1600 180.0 8.1 4.4 0.16 2 2.4 380 7 <5 <10 <20 <2 <40 <10 38 456 
2/8/94 17:30 

4/24/94 4:00 ST 4 2100 80.0 7.9 8.0 0.29 3 1.7 150 15 8.2 13 26 <2 <40 <10 70 616 
4/24/94 10:00 
4/24/94 12:00 ST 11 2800 7.8 8.2 6.0 <0.1 1.5 1.2 11 5 <5 <10 <20 <2 <40 <10 30 836 
4/25/94 8:00 
4/25/94 10:00 ST 5 2500 70.0 8.4 530.0 <0.1 2 1.8 160 16 <5 <10 24 2.2 <40 <10 47 744 
4/25/94 18:00 
4/26/94 14:00 ST 10 1300 120.0 8.1 3.0 <0.1 1.7 2.2 250 18 <5 10 34 5.8 <40 <10 66 344 
4/27/94 8:00 
4/27/94 10:00 ST 9 2200 30.0 8.3 4.1 <0.1 0.99 2.8 50 19 <5 <10 <20 <2 <40 <10 24 618 
4/28/94 2:00 

5/3/94 13:27 DT 24 3400 2.9 8.2 6.2 <0.1 1.1 1.6 22 <5 
5/4/94 12:27 

Appendix 5.2 

0016417



SOUTH COUNTY WATERSHED 

umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L 

ACJ01 516/94 22:00 ST 8 2100 28.0 7.9 4.4 0.11 1.3 1.4 73 <5 3.2 <10 19 <2 <40 0.7 33 635 
5"/94 12:00 
Sll/94 14:00 ST 10 2900 15.0 8.2 4.0 <0.1 0.92 1.9 6.5 9 3.5 <10 11 <2 <40 0.4 18 
518/94 8:00 
518/94 10:00 ST 12 3400 2.0 8.2 3.6 <0.1 0.86 0.96 <5 <5 3.8 <10 9.6 <2 <40 0.8 <10 1036 
5/9/94 8:00 
5/9/94 10:00 ST 12 3600 2.3 8.2 3.9 <0.1 0.88 0.9 11 7 4 <10 10 <2 <40 0.8 12 1025 

5/10/94 8:00 
5/10/94 10:00 ST 6 3500 1.1 8.5 3.3 <0.1 1.2 0.86 <5 <5 2.6 <10 11 <2 <40 <0.3 <10 1016 
5/10/94 20:00 
5/25/94 1:15 DT 24 3600 2.2 8.4 4.8 <0.1 0.84 0.67 15 6 
5/26/94 12:15 
6/23/94 11:45 DT 1 4300 1.9 8.7 2.0 0.11 0.61 0.64 14 <5 
7/19/94 9:48 DT 24 3400 1.5 8.4 2.2 0.3 0.49 0.67 6 6 2.5 <6 23 <3 10 0.45 18 
7/20/94 8:48 

10/26/94 9:22 DT 24 11000 2.1 8.4 2.0 0.36 1.5 0.22 39 25 <1 <10 23 <2 <40 <0.3 28 1005 
10/27/94 8:22 

11n194 8:37 DT 24 3800 1.8 8.3 3.2 <0.2 1.3 0.6 26 <5 2.1 <10 31 3.8 <40 <0.3 32 
11/8/94 7:37 
5/25/95 10:15 DT 1 3000 2.5 8.4 4.6 0.22 0.59 0.28 10 7 4.2 <10 38 3 <40 2 50 1110 
5/25/95 10:20 
6/21/95 10:34 D 24 3100 3.0 11.1 2.3 <0.1 0.62 0.33 <6 <6 
6/22/95 9:34 
7/25/95 10:30 D 8 3200 24.0 8.4 0.3 0.26 1.30 <0.20 51 18 
7/26/95 9:30 
8/28/95 9:22 D 24 3300 2.7 8.4 1.5 0.26 0.79 0.52 9 <6 
8/29/95 8:22 
9/11/95 11:45 D 24 3200 3.3 8.4 1.7 0.10 1.40 0.45 12 8 
9/12/95 10:45 

10/18/95 9:48 D 24 3500 10.0 8.3 2.7 <0.10 0.98 0.84 7 6 
10/19/95 8:48 
11/20/95 10:26 D 24 3400 22.0 8.3 5.2 0.27 1.50 0.90 <6 <6 
11/21/95 9:26 
12/13/95 0:00 ST 3 2000 190.0 7.7 18.0 1.80 7.60 3.40 320 49 10 14 46 <10 59 <1 120 602 
12/13/95 4:00 
12/13/95 6:00 ST 11 1500 170.0 7.7 6.3 0.84 3.60 3.10 280 42 5 22 42 <10 .42 <1 120 474 
12/14/95 2:00 
12/14/95 12:18 ST 29 3100 14.0 8.3 5.3 0.39 1.60 0.86 26 <6 2 <10 14 <2 <40 <1 25 1055 
12/16/95 22:00 
12/20/95 8:30 D 1 3700 5.8 8.0 7.0 0.29 1.30 0.57 7 10 

1/31/96 4:00 ST 3 2400 86.0 8.0 6.9 0.30 4.60 1.30 130 25 8 12 27 4 .47 <1 67 804 
1/31/96 6:00 
1/31/96 7:00 ST 7 940 190.0 7.9 6.8 <0.10 3.90 1.60 200 36 3 26 31 9 '20 65 276 
1/31/96 15:00 
2/15/96 11:15 DT 1 3400 1.6 8.1 4.8 0.36 0.60 0.33 22 7 4 11 3 <2 .48 2 27 1280 
3/27/96 13:45 DT 1 3300 2.2 8.4 5.7 <0.10 1.00 <0.20 10 <6 6 <10 3 <2 58 <1 24 1240 
4/16/96 10:11 ST 24 3000 15.0 8.2 0.2 0.12 1.40 0.28 18 10 3 <10 29 <2 25 <1 48 1018 
4/17/96 9:11 
4/18/96 1:30 ST 2 2000 52.0 7.8 0.5 0.40 3.00 1.20 120 24 7 <10 19 2 39 <1 60 708 
4/18/96 3:30 
4/18/96 9:30 ST 4 1300 100.0 7.9 0.2 0.24 2.10 3.30 230 40 6 14 42 6 28 <1 98 410 
4/18/96 13:30 
4/18/96 19:30 ST 37 2500 4.1 8.1 0.2 <0.10 1.20 0.62 15 7 2 <10 11 <2 27 <1 23 900 
4/21/96 21:30 
5/28/96 14:00 DT 1 2900 1.6 8.3 0.5 <0.10 1.00 0.49 19 6 2 <10 <2 <2 25 <1 <10 
6/19/96 11:00 DT 1 2800 4.9 8.2 2.2 0.16 0.80 0.39 51 37 1 <10 3 <2 25 <1 <10 1120 
7/24/96 12:20 DT 24 2900 9.1 8.3 0.2 <0.1 1.10 0.54 17 11 2 <10 31 <2 27 <1 62 1018 
7/25/96 11:20 
8/27/96 12:00 DT 23 2900 5.7 8.1 3.6 0.22 1.30 0.85 16 10 2 <10 23 <2 30 <1 41 1142 
8/28/96 10:00 
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SOUT.TY WATERSHED • • 
ACJ01 9/24/96 10:45 DT 23 3100 7.7 8.0 4.1 <0.1 0.93 <0.2 15 9 2 <10 14 <2 22 <1 32 1146 

9/25/96 8:45 
11/6/96 15:50 DT 1 3100 3.0 8.1 5.8 0.20 1.10 0.86 10 <6 

11/21/96 12:58 ST 5 2000 60.0 7.5 15.0 0.82 4.10 1.70 130 20 3 11 27 2 51 <1 71 760 
11/21/96 13:58 SF 6 <10 14 <2 39 <1 17 

12/4/96 15:35 DT 1 2900 6.5 8.2 5.8 0.33 0.85 0.63 14 <6 6 <10 <4 <2 53 <1 26 1222 
1/29/97 11:45 DT 1 2300 9.6 7.9 5.7 0.33 0.93 0.63 22 13 6 <10 4 <2 50 <1 52 980 
2/26/97 14:05 DT 1 3400 2.7 8.2 5.7 <0.1 1.10 0.32 11 <6 7 <10 7 <2 45 <1 17 1230 
3/18/97 14:45 DT 24 3200 5.9 8.2 5.3 <0.5 1.40 0.45 14 8 5 <10 6 <4 38 <1 150 1170 
3/19/97 13:45 
4/8/97 11:45 DT 24 3300 6.0 8.1 3.4 <0.5 1.30 0.43 12 <6 2 <10 16 <2 23 <1 <10 1086 
4/9/97 10:45 
5/6/97 14:00 DT 22 3300 7.2 8.3 2.8 <0.1 1.60 0.52 20 9 8 <10 59 2 28 190 1054 
517/97 11:00 
6/5/97 10:40 D 1 3300 1.2 7.7 2.7 0.56 0.85 0.55 6 6 
712197 10:50 D 1 3500 1.1 7.9 2 <0.1 1.1 0.42 10 7 
8/7/97 10:10 D 1 3400 1.7 7.6 2 <0.1 1.1 0.73 7 8 

9/17/97 11:00 D 1 3200 2.1 7.5 5 0 1.8 0.93 6 6 
10/9/97 15:00 D 1 3400 2.0 8.2 7 <0.1 1.2 0.83 13 <6 
6/19/98 13:40 D 1 3250 7.6 8.0 6.0 0 1.4 0.61 28 7.0 
7/20/98 12:00 D 1 
"8.111/98 11:23 D 1 

9/2/98 8:37 D 1 3220 0.3 7.8 4.2 0.17 1.30 0 13 05 
10/1/98 8:35 D 1 3060 4.3 7.6 5.2 0.10 1.35 <0.061 19 6 
11/8/98 4:59 ST 5 8 22 20 4 41 <2 153 880 
11/8/98 5:59 SF <1 <8 7 <2 20 <2 36 
11/8/98 7:59 ST 4 8 25 35 15 31 <2 209 285 
11/8/98 13:59 SF 3 12 16 5 18 <2 93 
12/7/98 10:15 D 1 2250 9.4 7.9 5.3 0.06 1.11 0.67 26 9 
1/13/99 10:45 D 1 3260 1.8 7.9 7.3 0.18 0.71 0.34 9 6 
1/25/99 4:50 ST 10 2550 75.0 8.1 6.6 0.11 2.56 1.53 270 100 8 15 30 4 43 <2 86 940 
1/25/99 5:44 SF 2 <8 14 <2 24 <2 17 
1/25/99 7:44 ST 13 1350 40.0 7.9 4.3 0.14 1.59 1.01 150 60 3 9 27 4 21 <2 71 480 
1/26/99 7:44 SF 1 <8 13 <2 13 <2 15 
1/26/99 9:44 ST 15 1020 230.0 7.9 3.9 0.15 2.20 2.51 570 110 5 23 35 10 28 <2 116 280 
1/27/99 13:44 SF <1 <8 9 <2 9 <2 <10 
1/27199 15:44 ST 13 2230 12.0 7.8 5.2 0.12 0.94 0.64 30 16 3 <8 17 <2 27 <2 32 720 
1/29/99 4:18 SF 2 <8 12 <2 25 <2 18 
2/8/99 9:46 D 1 3200 2.6 8.0 6.6 0.10 1.18 0.46 22 10 
2/9/99 18:18 ST 4 2520 36.0 8.3 7.0 0.10 1.66 1.07 110 18 5 11 24 3 42 <2 55 882 
2/9/99 19:18 SF 3 <8 14 <2 32 <2 16 
2/9199 21:18 ST 7 1040 72.0 8.1 4.4 0.13 1.92 1.01 170 36 2 9 31 5 17 <2 65 312 

2/10/99 9:18 SF <1 <8 13 <2 12 <2 12 
2/10/99 11:18 ST 18 2410 8.4 8.1 5.9 <0.05 0.68 0.46 40 12 3 <8 29 <2 33 <2 38 738 
2/12/99 21:18 SF 3 <8 23 <2 32 <2 49 

3/1199 10:24 D 1 3140 1.8 8.0 5.6 0.10 0.76 0.34 12 10 
3/11/99 ST 1 2630 21.0 8.3 6.1 0.13 0.95 0.40 64 20 4 <8 27 <2 35 <2 40 970 
3/11/99 SF 3 <8 19 <2 28 <2 22 
3/25/99 13:27 ST 5 1840 136.0 7.8 159.0 0.17 3.14 2.69 380 40 11 32 47 8 58 <2 166 786 
3/25/99 14:27 SF 1 <8 11 <2 23 <2 12 
3/25/99 16:27 ST 8 1210 72.0 7.8 3.3 0.14 0.98 1.38 130 26 2 <8 27 5 15 <2 60 346 
3/26/99 6:27 SF <1 <8 15 <2 9 <2 14 
3/26/99 8:27 ST 39 2540 2.5 8.2 4.7 <0.05 0.55 0.43 11 6 2 <8 12 <2 22 <2 31 824 
3/29/99 12:27 SF 2 <8 11 <2 22 <2 14 
4/29/99 8:30 D 3080 02 8.0 4.7 <0.05 1.02 0.36 11 7 
5/20199 10:25 DT 3150 2.2 8.0 5.8 0 0.74 0.49 56 20 4 <8 6 <2 24 <2 16 
5/20/99 10:25 DF 4 8 6 <2 22 <2 14 

6/9/99 9:52 D 1 2880 2.0 8.1 3.6 0 0.89 0.49 7 4 
7/12/99 9:30 DT 1 2820 2.5 8.0 4.8 0 0.73 0.61 11 <1 
8/17/99 12:15 DT 1 3150 3.1 8.2 5.2 0 0.67 0.67 12 9 
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SOUTH COUNTY WATERSHED 

Type # umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L 

ACJ01 10/27/99 11:22 DT 24 3320 3.3 8.2 5.5 <0.05 0.35 0.55 19 5 
10/27/99 10:22 
12/16/99 13:10 DT 24 3320 4.8 8.2 6.2 0.08 0.65 0.37 16 9 
12/17/99 12:10 

1moo 12:19 DT 24 3210 6.9 8.2 9.3 1.34 1.90 1.22 15 10 
1/8/00 11:19 

2/29/00 9:11 DT 24 2120 14.0 8.2 5.1 0.12 0.55 0.61 30 15 
3/2/00 7:11 
3/3/00 20:08 ST 5 2540 110.0 8.3 6.2 0.16 1.30 1.93 200 110 
3/3/00 21:08 
3/3/00 23:08 ST 6 2 9 18 7 16 <2 81 
3/4/00 9:08 SF <1 <8 6 <2 8 <2 27 
3/4/00 11:08 ST 9 1220 45.0 7B 6.1 0.15 1.20 0.95 110 70 2 <8 13 2 18 <2 37 280 
3/5/00 3:08 SF 1 <8 9 <2 16 <2 19 
3/6/00 10:08 s 22 1510 34.0 8.1 5.2 0.15 1.10 0.89 0.21 53 37 
3/8/00 4:08 
3/8/00 6:08 ST 21 1660 50.0 8.2 4.9 0.14 1.00 0.98 0.27 90 74 3 <8 13 <2 25 <2 29 540 

3/10/00 8:08 SF 2 <8 11 <2 23 <2 17 
3/23/00 15:28 D 24 3070 4.4 8.3 4.2 <0.05 0.85 0.46 41 34 
3/24/00 14:16 
416/00 15:01 D 24 2920 3.2 8.3 5.1 0.12 0.70 0.52 17 8 
417100 13:40 

4117/00 15:12 ST 5 13 30 54 9 78 <2 170 428 
4117/00 16:12 SF <1 <8 25 <2 32 <2 25 
4/17/00 18:12 ST 3 
4/17/00 22:12 SF <1 <8 17 3 12 <2 38 368 
4/18/00 0:12 ST 3 
4/18/00 4:12 SF <1 <8 12 <2 13 <2 19 252 
4/18/00 6:12 ST 11 1160 252.0 7.9 3.8 0.06 1.40 2.60 690 460 3 11 30 12 25 <2 96 
4/19/00 2:12 SF 0.21 <1 <8 9 <2 9 <2 <1 688 
4119/00 4:12 ST 30 2 <8 13 <2 23 <2 14 
4/21/00 14:12 SF 0.19 2 <8 11 <2 21 <2 <10 464 
5/30/00 14:35 D 24 2820 1.8 8.3 3.5 <0.05 0.59 0.49 10 3 
5/31/00 13:35 
6/29/00 13:45 D 24 2510 7.3 8.3 1.9 <0.05 0.65 0.52 62 22 
6/30/00 12:45 
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LQW102 3/2/92 11:00 ST 4 830 7.7 0.1 1.5 820 <2 29 40 <2 240 
3/2/92 14:00 
3/2/92 15:00 ST 10 480 7.7 0.2 65 1600 2 f@ilf&il%1Mdi 60 <2 144 
3/2/92 0:00 
3/2/92 1:00 ST 10 330 7.8 0.2 1.9 740 <2 ifflM81WlftJ 30 <2 106 
3/3/92 10:00 

3/20/92 13:51 ST 6 420 7.6 0.3 3 510 <20 <20 <40 <10 148 
3/21/92 7:51 
3/21/92 10:51 ST 13 660 7.7 0.1 1.8 490 <20 <20 <40 <10 204 
3/24/92 10:51 

1/6/93 8:12 ST 10 310 7.8 <0.1 4.4 1400 <20 <20 <40 <10 86 
1/6/93 19:12 
1/6/93 22:12 ST 7 420 7.9 0.1 2.9 840 <20 <20 <40 <10 110 
1/7/93 22:12 
1/8/93 4:12 ST 3 790 8.1 <0.1 1.8 200 <20 <20 <40 <10 200 
1/8/93 13:30 
1/8/93 13:14 ST 12 940 8.4 0.1 1.4 110 <20 <20 <40 ~JtJltlt:tlf@}W 252 
1/9/93 11:41 
1/9/93 13:41 ST 12 1100 8.5 <0.1 1.3 50 <20 <20 <40 <10 300 

1/10/93 11:41 
1/15/93 11:05 ST 11 370 8 0.2 5.2 1800 <7 <30 63 <4 142 
1/16/93 13:05 
1/16/93 15:05 ST 10 350 8 0.2 5.4 1500 <7 <30 57 <4 142 
1/17/93 9:05 
1/17/93 12:07 ST 12 430 8 0.2 3.5 1100 <7 <30 50 <4 126 
1/18/93 10:07 
1/18/93 12:07 ST 10 430 8 0.2 3.7 710 <7 <30 48 <4 118 
1/19/93 10:07 
2/7/93 21:00 ST 9 430 7.8 0.2 8 3000 <20 <20 <40 <10 160 
2/8/93 15:00 
2/8/93 17:00 ST 10 370 8 02 3.8 960 <20 <20 <40 <10 115 
2/9/93 11:00 
2/9/93 13:00 ST 8 610 8 0.1 1.8 120 <7 ffi&11Ii:!t-:J. 8 <4 184 

2/10/93 3:00 
2/10/93 5:00 ST 7 840 8.2 0.2 1.3 42 <7 33 5 <4 250 
2/10/93 17:00 

11/11/93 3:13 ST 3 1300 7.7 0.56 12 2400 <5 <20 <40 <10 346 
11/11/93 16:08 
11/12/93 16:10 ST 1 1500 8.1 <5 60 <40 <10 440 
11/12/93 14:30 ST 10 1700 8.2 0.12 2.5 42 <5 <20 <40 <10 470 
11/13/93 10:30 
11/13/93 12:30 ST 9 1800 8.3 0.14 3.8 470 <5 <20 <40 <10 508 
11/14/93 6:30 
11/14/93 14:30 ST 1 1900 7.6 <5 <20 <40 <10 830 
11/14/93 14:30 ST 7 1900 8.3 0.15 6.4 820 <5 <20 <40 <10 632 
11/15/93 2:30 
11/15/93 0:00 ST 1 2000 8.2 200 <5 <20 <40 <10 660 

1/24/94 20:53 ST 1 1.4 7.2 <5 <20 <40 <10 380 
1/25/94 4:53 ST 3 800 8 0.47 6.6 840 <5 <20 <40 <10 202 
1/25/94 8:53 
1/25/94 10:53 ST 9 1300 8.2 0.13 1.5 59 <5 <20 <40 <10 560 
1/26/94 2:53 SF <5 <20 <40 <10 
1/26/94 13:00 ST 9 1600 8.3 <0.1 1.1 10 <5 <20 <40 <10 440 
1/27/94 5:00 
1/28/94 12:36 ST 5 1600 8.3 0.33 2.6 410 <5 <20 <40 <10 490 
1/28/94 20:36 
2/7/94 13:18 ST 3 480 7.9 0.13 8.4 1300 <5 <20 <40 <10 132 
2/7/94 17:18 
217/94 19:18 ST 8 640 7.9 0.21 9.8 1600 <5 <20 <40 <10 185 
2/8/94 11:18 
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SOUTH COUNTY WATERSHED· STORM AND DRY WEATHER MONITORING 

LCWI02 2/9/94 13:01 ST 12 1400 8.4 <0.1 1.2 29 <5 <20 <40 <10 456 
2/10/94 11:01 
2/10/94 13:01 ST 12 1500 8.4 <0.1 1.1 13 <5 <20 <40 <10 452 
2/11/94 11:02 
2/17/94 5:49 ST 3 600 8 0.19 6.2 1100 <5 ~,wltli®t.\ 74 <10 172 
2/17/94 9:49 SF <5 <40 <10 
2/17/94 11:49 ST 12 620 8 0.4 8.1 1300 <5 filI~pt\tlI@1 . 60 <10 182 
2/18/94 7:49 SF <5 C <40 <10 
2/18/94 9:49 ST 13 1000 8 0.18 2.1 140 <5 <20 <40 <10 340 
2/19/94 9:49 SF <5 <20 <40 <10 
2/19/94 11:49 ST 7 1400 8.4 <0.1 0.95 27 <5 <20 <40 <10 368 
2/20/94 5:49 SF <5 <20 <40 <10 
2/20/94 7:49 ST 7 440 82 0.34 8.6 1700 1)1.®fJ--Jt1* <40 <10 105 
2/20/94 23:49 SF <40 <10 
3/18/94 23:15 ST 1 0.59 4.8 <5 59 <40 18 560 
3/19/94 1:15 ST 5 440 7.9 0.52 8.2 2500 <5 ~~BWJ.Ilit~I 67 <10 150 
3/19/94 9:15 
3/20/94 9:35 ST 4 830 8.4 <0.1 1.6 205 <5 <20 <40 <10 224 
3/20/94 11:35 
3/24/94 19:43 ST 10 660 8.1 0.42 4.4 2000 <5 

I 
46 <10 180 

3/25/94 1.3:43 1-3/25/94 15:43 ST 10 700 11.1 0.14 5.6 250 <5 <40 <10 175 
3/26/94 9:43 
3/26/94 11:43 ST 12 1100 8.6 <0.1 1.6 24 <5 <40 <10 296 
3/27/94 9:43 
3/27/94 11:43 ST 12 1500 8.5 <0.1 2 <5 <5 <40 <10 402 
3/28/94 9:43 
3/10/95 22:30 ST 2 530 7.7 0.12 21 10000 5.9 mBBiiill 120 <1 180 
3/11/95 0:30 
3/11/95 8:30 ST 11 550 7.9 0.12 4.7 1000 <1 f.WWB.¥1ft®W '<40 <1 144 
3/12/95 9:30 
3/12/95 11:26 ST 11 960 8.2 0.15 2.2 320 <1 19 <40 <1 262 
3/13/95 13:26 

12/12/95 21:41 ST 5 970 7.4 2.00 21.00 2400 9 290 75 2 195 
12/12/95 22:41 
12/13/95 0:41 ST 14 1100 7.8 0.35 3.80 310 <1 43 · <40 <1 312 
12/14/95 2:41 
12/14/95 10:41 ST 30 1700 8.6 0.31 0.64 10 <1 24 <40 <1 500 
12/16/95 20:41 
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SOUT.TY WATERSHED • • 
Type # umhos mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L Ug/L 

OSOL03 8/27/91 11:15 26 3400 3 8.1 <0.2 <0.1 0.7 1.2 11 <5 
8/28/91 12:15 

12/12/91 13:45 9800 8 8.1 5.1 0.4 1.7 1.3 <5 <5 
3/5/92 17:00 ST 5 2600 3.3 8.2 5.5 <0.1 0.9 0.9 <5 <5 <2 <10 37 ·<2 20 <2 <10 1004 
3/6/92 5:00 
3/6/92 8:00 ST 9 1400 75 7.8 4.9 <0.1 0.8 1.2 120 18 18 <10 10 3 20 <2 30 502 
3/6/92 11:00 
3/8/92 17:00 ST 5 1800 20 7.9 6.1 <0.1 1.1 1.2 26 8 2 <10 7 <2 10 <2 20 660 
3/9/92 17:00 

3/20/92 15:04 ST 4 1600 430 7.5 2.3 0.3 1.1 2.6 900 120 <20 <30 30 13 <40 <10 100 560 
3/20/92 17:04 
3/20/92 18:04 ST 9 630 340 7.5 3 <0.1 0.7 2.3 500 72 <20 <30 <20 3 <40 <10 110 240 
3/21/92 21:04 
3/22/92 3:04 ST 11 1100 48 7.6 2.9 <0.1 0.9 1.7 120 14 <20 <30 <20 2 <40 <10 30 414 
3/24/92 13:46 
3/26/92 18:04 ST 4 1800 8.3 7.9 5.3 0.1 0.7 0.6 15 7 <7 <10 14 5 10 <2 70 676 
3/26/92 20:04 
3/26/92 21:04 ST 8 1700 7.9 79 5.9 <0.1 0.5 0.4 9 6 <7 <10 11 4 <10 <2 <10 622 
3/27/92 18:04 
3/28/92 0:04 ST 12 2500 10 8 4.5 <0.1 0.5 0.4 20 7 <7 <10 5 5 10 <2 <10 945 
3/29/92 18:04 

12/17/92 11:15 ST 5 2000 200 ll 4.5 0.2 2.11 6.6 480 60 <20 <30 24 11 45 <10 100 
12/17/92 15:15 
12/17/92 16:15 ST 7 960 67 7.8 3.2 0.2 1.6 1.7 120 24 <20 <30 <20 <2 <40 <10 40 
12/18/92 10:15 
12/18/92 16:15 ST 12 2100 10 8.1 2.4 <0.1 0.7 14 6 <20 <30 <20 <2 <40 <10 29 
12/20/92 10:15 
12/29/92 7:50 ST 6 650 470 7.9 1.7 0.3 1.8 9.8 1100 120 <20 <30 <20 6 <40 <10 74 
12/29/92 17:50 
12/29/92 19:50 ST 5 730 440 7.9 2.1 0.3 1.6 9.7 1000 110 <20 <30 <20 6 <40 <10 55 
12/30/92 3:50 
12/30/92 5:50 ST 5 750 79 7.8 1.9 0.3 0.6 5.8 140 23 <20 <30 <20 2 <40 <10 27 
12/30/92 13:50 
12/30/92 15:50 ST 8 1300 41 8.1 2 0.3 0.5 1.4 58 10 <20 <30 <20 4 <40 <10 23 
12/31/92 5:50 
12/31/92 7:50 ST 12 2000 4 8.1 2.3 0.2 21 6 <20 <30 <20 <2 <40 <10 38 

1/1/93 5:50 
1/1/93 7:50 ST 12 2400 2.2 8.2 2.5 0.2 1.8 24 6 <20 <30 <20 <2 <40 <10 40 
1/2/93 5:50 
1/6/93 1:50 ST 5 1000 1100 7.8 3.7 0.1 1.3 2.8 950 75 <20 <30 <20 8 <40 <10 56 340 
1/6/93 5:50 
1/6/93 6:50 ST 8 510 470 7.9 3.3 0.1 1.4 5.4 1300 91 <20 <30 <20 3 46 <10 89 180 
1n/93 6:50 
1/7/93 12:50 ST 11 970 1400 79 3.7 0.1 1.4 4 840 63 <20 <30 <20 7 <40 31 52 330 
1/8/93 12:50 
1/8/93 12:35 ST 9 1200 100 8.1 4.2 <0.1 1.2 1.5 200 26 <20 <30 <20 3 <40 <10 41 416 
1/9/93 4:35 
1/9/93 6:35 ST 15 2000 25 8.3 5.6 0.1 1.2 58 12 <20 <30 <20 <2 <40 <10 36 748 

1/10/93 20:35 
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SOUTH COUNTY WATERSHED 

Type # umhos 

OSOL03 12/19/93 
12/19/93 
12/19/93 
12/20/93 
12/20/93 
12/21/93 
12/21/93 
12/22/93 
12/22/93 
12/23/93 

2/3/94 
2/3/94 
2/3/94 
2/4/94 
2/7/94 
2/7/94 
2/7/94 
2/8/94 
2/8/94 
2/9/94 
2/9/94 

2/10/94 
2/10/94 
2/11/94 
2/17/94 
2/17/94 
2/17/94 
2/18/94 
2/18/94 
2/19/94 
2/19/94 
2/20/94 
2/20/94 
2/21/94 

11/16/94 
11/16/94 

3/2/95 
3/2/95 
3/3/95 
3/4/95 
3/4/95 
3/4195 
3/5/95 
3/6/95 

3/10/95 
3/12/95 
3/12/95 
3/13/95 
1/19/96 
1/19/96 
1/19/96 
1/19/96 
1/19/96 
1/21/96 
1/21/96 
1/22/96 
1/22/96 
1/23/96 
1/31/96 
1/31/96 

• 

3:00 ST 
13:00 
15:00 ST 
11:00 
13:00 ST 
11:00 
13:00 ST 
9:00 

11:00 ST 
1:00 

18:30 ST 
20:30 
22:30 ST 
2:30 
2:00 ST 
8:00 

10:00 ST 
10:00 
12:00 ST 
10:00 
12:00 ST 
10:00 
12:00 ST 
0:00 
7:29 ST 

11:29 
13:29 ST 
9:29 

11:29 ST 
7:29 
9:27 ST 
5:27 
7:27 ST 
7:27 
6:00 ST 

10:00 
19:30 ST 
23:30 

1:30 ST 
7:30 
9:30 ST 

23:30 
1:30 ST 
7:30 

22:54 ST 
8:54 

10:54 ST 
2:54 
9:08 ST 

10:08 
12:08 ST 
18:08 
20:08 ST 
20:08 
22:08 ST 
2:08 

10:08 ST 
8:08 
2:58 ST 
3:58 

6 

11 

12 

12 

8 

2 

3 

4 

13 

12 

12 

7 

3 

11 

11 

11 

13 

3 

3 

16 

8 

16 

18 

9 

5 

4 

23 

3 

12 

5 

2000 

2100 

2100 

2500 

2800 

2400 

790 

1400 

510 

980 

1900 

2500 

1200 

910 

1000 

1300 

940 

2400 

2900 

1300 

1300 

690 

1300 

2500 

1900 

2300 

2500 

680 

1200 

2100 

54 

50 

18 

8.8 

5.5 

110 

180 

36 

180 

52 

11 

7.6 

240 

240 

170 

29 

330 

56 

54 

130 

42 

240 

230 

16 

65.0 

48.0 

30.0 

630.0 

46.0 

64.0 

8.1 

8.1 

8.1 

8.1 

8.2 

8 

6.9 

8 

8.2 

8.1 

8.1 

8.2 

7.9 

8 

7.6 

7.8 

7.9 

7.8 

8.0 

7.8 

7.6 

7.6 

7.9 

8.0 

8.1 

8.3 

8.1 

7.7 

7.7 

8.1 

mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L Ug/L 

7.3 

8.3 

5.6 

0.2 

4.5 

6.8 

4.3 

6.1 

4 

4 

5.8 

5.8 

4.4 

6.5 

6 

8.1 

5.7 

6.1 

8.5 

4.2 

2.6 

1.9 

3.3 

5.6 

9.0 

9.0 

7.7 

3.0 

3.8 

3.3 

<0.1 

<0.1 

<0.1 

<0.1 

<0.1 

0.45 

0.44 

0.56 

0.6 

0.14 

0.11 

0.27 

0.31 

0.76 

0.45 

0.13 

0.2 

0.2 

<0.1 

0.24 

<0.1 

0.23 

0.25 

<0.1 

0.49 

0.27 

<0.10 

0.67 

0.43 

<0.10 

0.92 

0.82 

1.1 

1.1 

0.91 

3.1 

2.7 

1.4 

1.2 

0.69 

0.83 

0.35 

3.1 

2.6 

1.8 

0.24 

2.1 

2.9 

3.2 

2.1 

1.1 

2.3 

3.0 

0.74 

3.10 

2.60 

1.20 

4.80 

1.50 

4.20 

1.3 

1.2 

0.55 

0.65 

1.9 

2.7 

0.91 

2.8 

2 

1.5 

2.7 

2.7 

2.6 

1.1 

3.3 

1.4 

1.2 

1.7 

0.94 

4.2 

3.3 

0.85 

1.10 

1.20 

0.73 

6.20 

1.40 

1.20 
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6 <5 <10 23 4.3 <40 <10 41 

<5 <5 <10 <20 2.1 <40 <10 37 

30 <5 10 <20 <2 <40 <10 25 

21 5.1 <10 <20 <2 <40 10 30 

<5 <5 <10 20 <2 <40 <10 20 

41 <5 <10 <20 5.6 <40 <10 56 

51 6.5 19 11!& 16 58 <10 140 

22 <5 <10 24 3 <40 <10 38 

58 <5 <10 22 7.3 <40 <10 92 

15 <5 <10 25 <2 <40 <10 42 

10 <5 <10 <20 <2 <40 <10 15 

7 <5 <10 <20 <2 <40 <10 31 

47 6.3 39 38 7.4 41 <10 170 

20 <5 22 23 12 <40 <10 87 

6 <5 14 <20 <2 <40 <10 22 

52 10 45 28 10 <40 <10 120 
I 

26 2.7 <10 28 7.3 <40 <0.3 72 

30 5 <10 6 6.5 <40 1.5 64 

32 4.8 <10 25 8.5 <40 3.6 69 

14 <1 <10 26 3.5 <40 1.2 28 

82 4.5 30 31 11 <40 <1 110 

79 3.7 27 41 11 ~ <1 120 

<5 7.4 <10 29 <2 59 <1 41 

22 3 <10 22 4 
1

19 <1 58 

18 2 16 19 5 ·18 <1 51 

7 2 <10 29 2 24 <1 43 

190 26 59 140 35 82 <1 400 

15 4 <10 19 3 17 <1 59 

16 3 <10 30 8 23 120 
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SOUTH.TY WATERSHED • • umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L 

0SOL03 1131/96 5:58 ST 12 560 230.0 7.8 5.9 0.38 5.20 3.10 470 58 7 28 46 16 27 2 150 162 
211/96 3:58 
211/96 5:58 ST 18 1100 50.0 8.0 5.7 0.30 1.70 1.70 67 18 2 <10 26 3 13 6 46 458 
212/96 11:58 

2/20/96 2:12 ST 5 2400 29.0 7.7 3.1 <0.10 2.80 0.90 84 <20 2 <10 21 3 13 <1 57 846 
2/20/96 3:12 
2/20/96 5:12 ST 7 510 310.0 7.7 3.7 0.17 2.80 3.20 710 78 6 31 41 <2 <2 <1 160 160 
2/20/96 17:12 
2/20/96 19:12 ST 20 710 140.0 7.8 15.0 0.27 1.90 2.70 380 38 4 19 29 <2 <2 <1 98 208 
2/22/96 9:21 
2/22/96 11:21 ST 21 2300 21.0 8.1 6.3 0.23 1.60 1.40 27 9 <1 <10 21 <2 24 <1 <10 732 
2/24/96 3:21 

10/30/96 6:46 ST 5 1700 170.0 7.3 15.0 1.60 6.70 3.20 290 68 6 15 62 7 30 <1 510 604 
10/30/96 7:46 F <1 <10 14 <2 18 <1 190 
10/30/96 10:01 ST 5 760 380.0 7.4 6.8 1.00 6.60 5.00 910 140 15 36fWM 21 37 1 wmmr 244 
10/30/96 18:01 
10/30/96 20:01 ST 43 2100 29.0 8.2 6.4 0.54 1.10 1.20 48 11 2 <10 17 6 13 <1 56 814 

11/3/96 8:01 
12/9/96 13:21 ST 5 1800 51.0 8.0 5.8 0.18 1.80 0.94 72 19 2 <10 22 6 13 <1 110 700 
1219/96 14:21 
1219/96 16:21 ST 7 590 210.0 7.6 4.1 0.22 2.10 2.40 380 44 3 17&EJ 11 17 <1 110 158 

12/10/96 4:21 
12/10/96 6:21 ST 9 1000 120.0 7.9 5.4 0.21 1.60 0.93 105 18 <10 15 <2 11 <1 44 335 
12/10/96 22:21 
12/11/96 0:21 ST 13 670 150.0 7.8 3.7 0.19 1.70 1.60 240 28 2 <10 21 4 15 <1 61 230 
12/12/96 0:21 
12/12196 2:21 ST 17 1800 23.0 8.1 5.8 0.23 1.90 <0.2 37 7 3 <10 15 <2 21 <1 98 700 
12/13/96 10:21 

3/25/98 6:00 ST 5 2760 20 7.65 8 0 1.8 <0.1 33 19 1080 
3/25/98 7:00 SF 2 3 14 2 26 <1.00 54 
11/8/98 5:45 ST 5 2250 200 8 8 0 7 6 960 180 10@f!Jlml 59 47 33 <2 288 755 
11/8/98 6:45 SF <1 '-'clf 9 <2 10 <2 21 
11/8198 8:45 ST 8 745 44 8 7 0 2 3 200 120 9 14 25 6 21 <2 96 240 
11/8198 22:45 SF 4 9 16 3 14 <2 55 
11/9198 0:45 ST 39 1960 9 8 7 0 38 14 1 <8 13 <2 8 <2 24 685 

11/12198 4:45 SF 1 <8 11 <2 8 <2 20 
1/25/99 4:30 ST 5 1680 130 8 6 0 4 3 730 150 mt 35 20 28 <2 136 620 
1/25/99 5:30 SF <1 -~ <8* 8 <2 12 <2 11 
1/25/99 7:30 ST 11 785 26 8 5 0 100 30 3 <8 17 3 10 <2 34 280 
1/26/99 3:30 SF 1 <8 10 <2 9 <2 13 
1/26/99 5:30 ST 15 700 60 8 4 0 2 200 60 4 9 26 6 29 <2 66 210 
1/27/99 9:30 SF <1 <8 12 <2 6 <2 14 
1/27/99 11:30 ST 21 1300 26 8 5 0 58 34 2 <8 19 3 12 <2 32 404 
1/29/99 3:30 SF 1 <8 12 <2 6 <2 14 
3/11/99 11:56 ST 5 2710 28 8 4 <0.05 0 98 20 <8 23 4 16 <2 49 1048 
3/11/99 12:56 SF 2 <8 17 <2 13 <2 17 
3/11199 14:56 ST 5 2430 68 8 5 <0.05 2 270 38 6 12 29 8 21 <2 81 974 
3/11/99 22:56 SF 1 <8 13 <2 12 <2 13 
3/15/99 9:07 ST 5 2240 80 8 3 0 2 0 300 40 6 12 29 8 15 <2 110 1300 
3/15/99 10:07 SF 1 <8 14 <2 7 <2 18 
3/15/99 12:07 ST 3 920 76 8 6 0 2 260 44 7 13 38 9 22 <2 118 436 
3/15/99 16:07 SF 1 <8 18 <2 12 <2 13 
3/15/99 18:07 ST 44 2020 12 8 4 <0,05 0 40 11 3 <8 22 2 15 <2 39 750 
3/19/99 10:45 SF 2 <8 25 <2 15 <2 29 
5/20/99 14:00 OT 3020 5 8 2 0 0 39 9 1 9 10 <2 9 <2 12 
5/20/99 14:00 OF <1 9 9 <2 8 <2 16 
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SOUTH COUNTY WATERSHED 

ur p 
NTU mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L 

LCWI02 3/2/92 11:00 ST 4 830 7.7 0.1 1.5 820 <2 29 40 <2 240 
3/2/92 14:00 
3/2/92 15:00 ST 10 480 7.7 0.2 65 1600 2 I.J.!B.lfilWtN.fil 60 <2 144 
3/2/92 0:00 
3/2/92 1:00 ST 10 330 7.8 0.2 1.9 740 <2 @WD?B.il! 30 <2 106 
3/3/92 10:00 

3/20/92 13:51 ST 6 420 7.6 0.3 3 510 <20 <20 :<40 <10 148 
3/21/92 7:51 
3/21/92 10:51 ST 13 660 7.7 0.1 1.8 490 <20 <20 <40 <10 204 
3/24/92 10:51 

1/6/93 8:12 ST 10 310 7.8 <0.1 4.4 1400 <20 <20 :<40 <10 86 
1/6/93 19:12 
1/6/93 22:12 ST 7 420 7.9 0.1 2.9 840 <20 <20 <40 <10 110 
1/7/93 22:12 
1/8/93 4:12 ST 3 790 8.1 <0.1 1.8 200 <20 <20 <40 <10 200 
1/8/93 13:30 
1/8/93 13:14 ST 12 940 8.4 0.1 1.4 110 <20 <20 <4o ifffflfffMtt-\11 252 
1/9/93 11:41 
1/9/93 13:41 ST 12 1100 8.5 <0.1 1.3 50 <20 <20 ,<40 <10 300 

1/10/93 11:41 
1/15/93 11:05 ST 11 370 8 0.2 5.2 1800 <7 <30 63 <4 142 
1/16/93 13:05 
1/16/93 15:05 ST 10 350 8 02 5.4 1500 <7 <30 • 57 <4 142 
1/17/93 9:05 
1/17/93 12:07 ST 12 430 8 0.2 3.5 1100 <7 <30 50 <4 126 
1/18/93 10:07 
1/18/93 12:07 ST 10 430 8 0.2 3.7 710 <7 <30 48 <4 118 
1/19/93 10:07 
2/7/93 21:00 ST 9 430 7.8 0.2 8 3000 <20 <20 <40 <10 160 
2/8/93 15:00 
2/8/93 17:00 ST 10 370 8 0.2 3.8 960 <20 <20 :<40 <10 115 
2/9/93 11:00 
2/9/93 13:00 ST 8 610 8 0.1 1.8 120 <7 e:·11mwttfiltl! 8 <4 184 

2/10/93 3:00 
2/10/93 5:00 ST 7 840 8.2 0.2 1.3 42 <7 33 I 5 <4 250 
2/10/93 17:00 

11/11/93 3:13 ST 3 1300 7.7 0.56 12 2400 <5 <20 <40 <10 346 
11/11/93 16:08 
11/12/93 16:10 ST 1 1500 8.1 <5 60 <40 <10 440 
11/12/93 14:30 ST 10 1700 8.2 0.12 2:5 42 <5 <20 <40 <10 470 
11/13/93 10:30 
11/13/93 12:30 ST 9 1800 8.3 0.14 3.8 470 <5 <20 <40 <10 508 
11/14/93 6:30 
11/14/93 14:30 ST 1 1900 7.6 <5 <20 <40 <10 830 
11/14/93 14:30 ST 7 1900 8.3 0.15 6.4 820 <5 <20 <40 <10 632 
11/15/93 2:30 
11/15/93 0:00 ST 1 2000 8.2 200 <5 <20 <40 <10 660 

1/24/94 20:53 ST 1 1.4 7.2 <5 <20 <40 <10 380 
1/25/94 4:53 ST 3 800 8 0.47 6.6 840 <5 <20 <40 <10 202 
1/25/94 8:53 
1/25/94 10:53 ST 9 1300 8.2 0.13 1.5 59 <5 <20 '<40 <10 560 
1/26/94 2:53 SF <5 <20 <40 <10 
1/26/94 13:00 ST 9 1600 8.3 <0.1 1.1 10 <5 <20 <40 <10 440 
1/27/94 5:00 
1/28/94 12:36 ST 5 1600 8.3 0.33 2.6 410 <5 <20 <40 <10 490 
1/28/94 20:36 
2/7/94 13:18 ST 3 480 7.9 0.13 8.4 1300 <5 <20 <40 <10 132 
2/7/94 17:18 
2/7/94 19:18 ST 8 640 7.9 0.21 9.8 1600 <5 <20 <40 <10 185 
2/8/94 11:18 
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SOUTH.TY WATERSHED • • Type # umhos: mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L 

LCWI02 2/9/94 13:01 ST 12 1400 8.4 <0.1 1.2 29 <5 <20 <40 <10 456 
2/10/94 11:01 
2/10/94 13:01 ST 12 1500 8.4 <0.1 1.1 13 <5 <20 <40 <10 452 
2/11/94 11:02 
2/17/94 5:49 ST 3 600 8 0.19 6.2 1100 <5 flf~~ff@; 74 <10 172 
2/17/94 9:49 SF <5 <40 <10 
2/17/94 11:49 ST 12 620 8 0.4 8.1 1300 <5 falffltWJff:: .... 60 <10 182 
2/18/94 7:49 SF <5 C <40 <10 
2/18/94 9:49 ST 13 1000 8 0.18 2.1 140 <5 <20 <40 <10 340 
2/19/94 9:49 SF <5 <20 <40 <10 
2/19/94 11:49 ST 7 1400 8.4 <0.1 0.95 27 <5 <20 <40 <10 368 
2/20/94 5:49 SF <5 <20 <40 <10 
2/20/94 7:49 ST 7 440 8.2 0.34 8.6 1700 1wt:pJWW&:~f!@ITZ:E£ <40 <10 105 
2/20/94 23:49 SF <40 <10 
3/18/94 23:15 ST 1 0.59 4.8 <5 59 <40 18 560 
3/19/94 1:15 ST 5 440 7.9 0.52 8.2 2500 <5 IBifft11tilfil 67 <10 150 
3/19/94 9:15 
3/20/94 9:35 ST 4 830 8.4 <0.1 1.6 205 <5 <20 <40 <10 224 
3/20/94 11:35 
3/24/94 19:43 ST 10 660 8.1 0.42 4.4 2000 <5 

I 
46 <10 180 

3/25/94 13:43 -:20 ;\0.;$.,R 
3/25/94 15:43 ST 10 700 11.1 0.14 5.6 250 <5 <40 <10 175 
3/26194 9:43 
3/26194 11:43 ST 12 1100 8.6 <0.1 1.6 24 <5 <20 <40 <10 296 
3/27194 9:43 
3/27/94 11:43 ST 12 1500 8.5 <0.1 2 <5 <5 <20 <40 <10 402 
3/28/94 9:43 
3/10/95 22:30 ST 2 530 7.7 0.12 21 10000 5.9 Ml!ifffilfi1i 120 <1 180 
3/11/95 0:30 
3/11/95 8:30 ST 11 550 7.9 0.12 4.7 1000 <1 fF#JJ!L\rJff~~~ <40 <1 144 
3/12/95 9:30 
3/12/95 11:26 ST 11 960 8.2 0.15 2.2 320 <1 19 <40 <1 262 
3/13/95 13:26 

12/12/95 21:41 ST 5 970 7.4 2.00 21.00 2400 9 290 75 2 195 
12/12/95 22:41 
12/13/95 0:41 ST 14 1100 7.8 0.35 3.80 310 <1 43 <40 <1 312 
12/14/95 2:41 
12/14/95 10:41 ST 30 1700 8.6 0.31 0.64 10 <1 24 <40 <1 500 
12/16/95 20:41 
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SOUTH COUNTY WATERSHED 

r 
Type # umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L 

PDCM01 8/27/91 14:00 D 26 11000 2.1 8.1 4.2 <0.1 1.3 34 6 
8/28/91 15:00 
9/24/91 10:55 D 25 11000 1.1 8.4 5.1 0.4 1.5 1.7 14 14 
9/25/91 10:55 

10/22/91 12:15 D 24 3300 1.6 8.3 1.9 <0.1 0.5 0.5 10 <5 
10/23/91 11:15 
11/12/91 10:50 D 24 11000 0.9 8.2 12 <0.1 <0.5 0.47 13 6 
11/13/91 9:50 
12/12/91 15:00 D 1 12000 2 8.1 15 0.1 1 0.7 <5 <5 

3/3/92 13:05 ST 1 3400 96 7.8 8.6 0.5 2 0.9 160 24 9 <6 16 <2 100 <2 60 1096 
3/5/92 17:00 ST 8 11000 20 8 22 0.2 2.7 0.87 24 11 55 <10 15 <2 390 <2 200 >2000 
3/6/92 2:00 
3/6/92 8:00 ST 11 4800 260 7.6 9,7 0.1 2.5 1.7 460 48 17 30 19 <2 160 <2 130 1500 
3/8/92 11:00 
3/8/92 17:00 ST 5 9000 1.3 8 16 <0.1 1.5 0.5 42 10 33 <10 6 <2 290 <2 120 >2000 
3/9/92 17:00 

3/20/92 16:38 ST 4 1600 520 7.3 5.1 0.3 1.2 2 730 110 <20 <30 20 4 60 <10 140 426 
3/20/92 18:38 
3/20/92 19:38 ST 5 1300 6400 7.3 3.1 0.5 0.5 5.5 10000 1100 <20 <30 20 <2 80 <10 150 484 
3/21/92 7:38 
3/21/92 10:38 ST 14 3800 460 7.5 8 0.4 1.5 2.1 640 80 <20 <30 <20 2 90 <10 11 1200 
3/24192 9:35 
3/30/92 22:46 ST 4 1600 840 7.4 4.5 0.1 0.5 1.5 1200 140 8 100 57 21 110 <2 250 500 
3/31/92 0:46 
6/17/92 14:40 ST 24 11000 3.3 8.1 7.4 0.5 0.7 0.3 30 13 <20 <30 20 4 90 10 50 
6/18/92 13:40 
8/31/92 11:20 D 1 11000 9.9 8.3 1.9 <0.1 0.8 1 53 30 
9/30/92 11:10 D 1 10000 3.1 8.3 2.4 <0.1 1 1.1 25 10 

10/29/92 14:25 D 1 11000 2.4 8.2 10 <0.1 1.6 1.2 23 9 
11/25/92 14:00 D 1 9600 4.7 8.5 13 <0.1 1.1 0.9 26 10 
12/29/92 11:00 ST 5 2200 9700 7.6 3 0.8 2.5 15 20000 1600 <20 <30 <20 <2 87 <10 140 
12/29/92 19:00 
12/29/92 21:00 ST 3 1800 1700 7.7 2.3 0.7 3.2 15 4700 310 <20 <30 <20 <2 60 <10 90 
12/30/92 1:00 
12/30/92 3:00 ST 6 2700 520 7.9 3.6 0.7 1.8 7.9 980 94 <20 <30 <20 2 55 <10 49 
12/30/92 15:00 
12/30/92 17:00 ST 12 7300 2.7 8.1 6.7 0.6 0.6 21 14 <20 <30 20 <2 150 11 120 
12/31/92 15:00 ' 
12/31/92 17:00 ST 12 9200 2.9 8.1 7.7 0.5 0.6 120 13 22 <30 <20 <2 190 12 120 

1/1/93 15:00 
1/6/93 3:12 ST 6 1400 3800 7.7 11 0.3 5.2 5 11000 930 <20 <30 <20 3 73 <10 95 420 
1/7/93 9:04 
1/7/93 15:04 ST 5 3200 1000 7.7 18 0.5 2.8 6.6 1800 670 <20 <30 <20 <2 140 <10 96 1100 
1/8/93 10:30 
1/8/93 10:46 ST 12 7000 17 8 15 0.3 5 0.2 52 11 26 <30 <20 <2 220 47 110 2500 
1/9/93 8:46 
1/9/93 10:46 ST 12 5100 100 8 13 0.4 1.7 0.8 200 26 20 <30 20 <2 1800 120 1760 
1/9/93 8:46 

10/5/93 12:44 D 4 11000 35 8.3 5.7 <0.1 7.2 6.7 2000 260 
10/6/93 11:44 
1/15/93 9:30 ST 8 1400 1800 7.9 6.7 0.3 4.4 14 5000 

,ro~ 

19 260 <4 780 420 
1/15/93 23:30 
1/16/93 1:30 ST 8 1300 3200 7.7 6.6 0.3 8.8 19 7700 540 24 360 11 280 <4 900 554 
1/16/93 15:30 
1/17/93 10:41 ST 7 2500 2800 7.7 11 0.3 9.3 15 5100 410 27 290 <2 310 <4 760 952 
1/17/93 22:41 
1/17/93 0:40 ST 7 2000 1700 7.8 7.3 0.3 5.2 9.9 3400 260 21 240 <2 240 <4 580 760 
1/18/93 12:40 
6/29/93 11 :12 D 24 9000 2 8.2 8.2 0.2 1.4 <0.1 19 16 
6/29/93 10:12 
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SOUTH.TY WATERSHED • • 
PDCM01 7121/93 13:45 D 1 9300 2 8.1 7 0.25 1.6 0.44 29 16 

8/9/93 13:41 D 24 10000 5.8 8.1 6.5 0.2 1.9 0.39 55 22 
8/10/93 12:41 

917193 11:19 D 24 9500 4.8 8.3 5.8 0.14 1.3 0.89 45 19 
9/8/93 10:19 

10/5/93 12:44 D 4 11000 35 8.3 5.7 <0.1 7.2 6.7 2000 260 
10/6/93 11:44 
11/3/93 9:28 D 24 9800 1.5 8.2 8.2 0.18 1.2 1.5 <5 <5 
11/4/93 8:28 

11/11/93 3:55 ST 5 4800 1800 7.7 8.4 1.4 22 19 7300 730 <10 58 13 300 <10 580 1225 
11/11/93 11:55 
11/12/93 17:30 ST 11 6900 4 8.2 9.5 0.37 1.7 0.81 30 8 12 <10 <20 <2 130 <10 130 2064 
11/13193 13:30 
11/13/93 15:30 ST 11 8100 4.3 8.2 10 0.26 1.7 0.88 39 14 14 <10 <20 <2 170 <10 81 2500 
11/14/93 11:30 
11/14/93 11:29 ST 7 11000 2.7 8.2 13 0.33 1.5 0.69 21 6 23 <10 <20 <2 220 19 100 3384 
11/14/93 23:30 
12/29/93 13:00 D 1 9700 2.4 8.8 7.7 <0.1 0.7 0.23 33 <5 

1/12/94 10:46 D 24 8400 2.5 8.3 15 0.19 1 0.36 33 10 
1/13/94 9:46 
2/4/94 0:52 ST 4 1100 360 7.4 4.5 0.56 1.9 2.5 740 71 51 raw 15 79 <10 210 268 
2/4/94 6:00 SF <10 :a'' ..;15" <2 44 <10 23 
2/4/94 8:00 ST 13 5000 66 7.5 14 0.35 1.5 0.78 130 15 <10 25 2 92 <10 100 1410 
2/5/94 8:00 
2/5/94 10:52 ST 19 8600 4.4 8.1 16 0.3 0.1 18 10 17 <10 <20 <2 110 16 66 2768 
2/6/94 22:52 
2/7/94 0:52 ST 5 1600 50 7.7 6.5 0.57 1.7 0.48 65 15 <5 <10 <20 2.3 <40 <10 62 410 
2/7194 8:52 
2/8194 10:52 ST 3 1100 640 8 5 1.1 6.7 16 2500 190 12 <10 32 6.6 83 <10 150 320 
2/8194 14:52 
2/8/94 16:52 ST 4 1800 300 7.8 7.3 1.1 2.6 2.9 980 73 6 <10 21 4.3 49 <10 85 530 
2/8/94 22:52 SF <10 <20 <2 <40 <10 <10 
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SOUTH COUNTY WATERSHED 

Type # umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L 

PDCM01 3/24/94 19:00 ST 10 4100 2600 7.9 8.6 0.51 1.1 6.6 3700 320 180 120 25 230 <10 660 1225 
3/25/94 1:00 
3/25/94 13:00 ST 11 6600 32 7.9 13 0.42 0.36 1.3 78 17 18 <10 26 <2 130 13 88 1930 
3/26/94 8:00 
3/26/94 10:00 ST 12 10000 5.5 8.3 22 0.27 1.8 3.5 31 13 29 <10 24 <2 210 11 120 3180 
3/27/94 8:00 
3/27/94 10:00 ST 12 13000 3.4 8.3 36 0.19 <0.2 0.84 18 10 39 <10 26 <2 260 16 150 3994 
3/28/94 8:00 
3/28/94 10:00 ST 5 13000 3.4 8.5 24 0.13 o:98 0.46 27 10 35 <10 <20 <2 290 <10 92 4376 
3/28/94 18:00 

5/3/94 10:49 D 24 11000 1.9 8.3 17 0.16 1.3 2.1 18 <5 
5/4/94 9:49 

5/25/94 12:15 D 10 12000 4.3 8.4 16 0.19 2.2 0.54 32 <5 
5/26/94 11:15 
6/23/94 10:20 D 1 13000 1.1 8 17 0.23 0.91 0.5 16 <5 
7/19/94 10:31 D 24 7400 0.5 8.3 15 0.12 0.69 0.81 28 20 
7/20/94 9:31 

10/26/94 10:19 D 24 3900 1.7 8.2 4.1 0.27 1.1 0.37 10 <5 
10/27/94 9:19 

11/7/94 9:34 D 24 10000 62 8.4 15 0.3 3.2 1.6 230 23 
11/8/94 8:34 

11/10/94 7:23 ST 3 1000 440 6.4 ll.3 1.3 9.4 12 1ll00 100 .. 117 !lfmlill 60 160 0.5 @I'9!¥ 470 
11/10/94 11:23 
11/10/94 13:23 ST 14 8100 63 6.8 13 0.3 2.8 2 500 33 11 <10 33 2.4 93 <0.3 110 1695 
11/11/94 15:23 
5/25/95 14:45 D 1 10000 9.8 8.3 15 0.49 1.1 0.81 46 22 
6/21/95 12:29 D 24 11000 60 8.2 15 <0.1 3.4 1.6 220 76 
6/22/95 11:29 
7/25/95 13:10 D 24 8900 110.0 8.4 5.8 <0.10 4.20 0.21 260 58 
7/26/95 12:10 
8/28/95 11:15 D 24 1000 160.0 8.3 12.0 0.30 5.40 5.00 450 75 
8/29/95 10:15 
9/11/95 14:45 D 24 7900 150.0 8.4 14.0 0.11 3.60 1.80 280 60 
9/12/95 13:45 

10/18/95 13:00 D 24 11000 100.0 8.4 18.0 0.40 6.70 3.80 490 120 
1on9195 12:00 
11/20/95 11:38 D 24 9900 390.0 8.3 17.0 0.15 6.20 3.90 640 69 
11/21/95 10:38 
12/20/95 9:20 D 1 13000 14.0 8.2 24.0 0.24 2.60 0.87 51 18 

2/15/96 10:20 ST 1 12000 9.4 8.1 21.0 0.25 1.20 0.76 57 23 34 <10 23 <2 280 3 150 4360 
2/20/96 3:24 ST 2 720 370.0 7.6 2.5 0.50 3.00 2.10 850 110 8 40 43 20 50 1 290 185 
2/20/96 3:33 
2/20/96 5:33 ST 28 2600 1000.0 7.7 9.1 0.53 5.40 8.50 2800 190 17 90 86 24 220 <1 280 864 
2/22/96 11:33 
2/22/96 13:33 ST 19 7600 46.0 8.2 19.0 0.38 1.40 0.86 110 20 38 <10 17 <2 1_90 <1 140 2850 
2/24/96 1:33 
3/12/96 15:42 ST 3 4800 160.0 8.1 8.2 0.33 1.70 1.10 320 34 18 22 31 6 120 <1 140 1450 
3/12/96 19:42 i 

3/12/96 21:42 ST 6 4600 150.0 7.7 9.0 0.98 2.80 1.80 310 41 20 18 81 6 140 240 1568 
3/13/96 11:42 
3/13/96 13:42 ST 38 6600 76.0 8.2 12.0 <0.10 0.88 0.76 160 28 26 <5 20 4 170 <1 130 3012 
3/16/96 13:42 
4/17/96 14:15 ST 1 10000 260.0 8.1 0.9 0.70 7.70 5.80 840 160 67 31 230 14 350 3 850 3215 
4/17/96 23:43 ST 5 800 93.0 7.5 0.6 0.80 2.80 2.10 420 52 8 18 38 10 34 2 200 224 
4/18/96 0:43 
4/18/96 2:43 ST 5 4000 420.0 8.0 0.4 0.27 3.90 2.80 670 86 12 47 76 6 97 <1 200 1276 
4/18/96 10:43 
4/18/96 12:43 ST 41 9900 57.0 8.3 1.7 0.25 3.10 1.40 140 46 41 <10 25 <2 390 230 3746 
4/21/96 22:43 
5/28/96 14:50 DT 8500 30.0 8.4 13.0 0.27 6.20 2.80 150 67 23 <10 14 <2 <4 <1 100 
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PDCM01 6/19/96 13:30 8200 14.0 8.5 16.0 1.20 3.10 1.20 85 <6 17 <10 9 <2 130 <1 61 2870 

7/24/96 14:40 DT 24 7200 240.0 8.3 4.8 0.17 5.60 3.90 620 94 27 21 55 9 210 1 340 2400 
7/25/96 13:40 
8/27/96 12:30 DT 24 6700 73.0 8.2 15.0 0.94 11.00 3.70 190 34 21 <10 28 2 130 <1 160 2425 
8/28/96 11:30 
9/24/96 13:15 DT 23 7600 170.0 8.1 16.0 0.34 3.50 2.00 440 70 34 <10 29 5 160 250 2828 
9/25/96 11:15 

10/30/96 7:17 ST 5 1800 1400.0 7.1 30.0 4.90 21.00 19.00 5800 580 !%t1tp 2;foFru:ff:11 
49 630 

;1f1~i\ 
550 

10/30/96 8:17 SF <2 93 
10/30/96 10:32 ST 4 1500 370.0 7.3 9.0 0.85 4.60 4.10 700 94 12 44 49 13 64 <1 320 470 
10/30/96 16:32 
10/30/96 18:32 ST 35 5500 45.0 8.3 13.0 0.45 1.60 1.30 100 20 15 7 25 2 114 <0.1 81 2094 

11/3/96 8:32 
11/6/96 13:05 DT 1 8900 13.0 8.2 17.0 <0.1 1.60 0.75 30 11 

11/21/96 13:52 ST 5 350 200.0 7.2 3.2 0.44 2.80 2.70 570 56 3 32 43 16 32 <1 180 118 
11/21/96 14:52 
11/21/96 16:52 ST 9 1500 2000.0 7.5 7.3 0.44 5.90 14.00 5500 320 12 210~ 18 170 <11f.ffl11 620 
11/22/96 8:52 
11/22/96 10:52 ST 37 5400 62.0 8.2 7.3 0.19 2.10 1.40 120 21 8 17 30 3 81 <0.1 66 1920 
11/25/96 14:52 
12/4/96 14:00 DT 1 11000 9.4 8.5 25.0 0.23 1.20 0.87 52 14 49 <10 12 <2 300 <1 110 4380 
1/29/97 12:35 DT 1 4500 28.0 11.0 6.9 0.25 0.110 0.48 28 10 19 <10 6 <2 150 <1 130 1690 
2/26197 13:50 DT 1 11000 38.0 8.3 21.0 <0.1 2.50 1.20 100 35 35 <2 12 1 240 0 120 4040 
3/18/97 13:27 DT 24 9600 79.0 8.1 22.0 <0.5 5.30 2.40 230 47 50 <10 29 5 290 <1 390 3560 
3/19/97 12:27 

4/8/97 9:25 DT 24 9600 46.0 8.1 18.0 <0.5 2.20 1.10 120 42 31 <10 19 <2 210 <1 85 2750 
4/9/97 8:25 
5/6/97 13:30 DT 22 7500 45.0 8.2 15.0 <0.1 2.50 1.30 130 30 26 <10 33 <2 150 <1 170 2120 
5/7/97 10:30 
6/5/97 8:50 D 1 6000 190.0 7.6 29.0 2.40 12.00 3.20 350 67 
7/2/97 9:10 D 1 6300 4.1 8.0 11 0 2.6 1.4 56 23 
8/7/97 8:45 D 1 5700 61 7.9 10 0 3.1 1.9 200 38 

9/17/97 10:30 D 1 6900 7.9 8.0 12 <0.1 2.1 1.7 49 26 
10/9/97 13:00 D 1 8500 72 8.3 17 <0.1 3.0 2.4 120 39 

1/9/98 19:59 ST 1 50 <10 35 <2 240 <1 210 >2000 
1/9/98 22:59 ST 11 2500 680 7.7 8.4 <0.5 4.7 4,6 <0.5 1300 140 6 50 48 11 83 <1 50 390 

1/10/98 20:59 SF 3 <10 20 <2 28 <1 <10 
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PDCM01 1/29/98 13:24 ST 11 5300 130 7.8 43 <0.5 2.2 1.3 570 65 25 26 4 110 <1 110 1736 
1/30/98 9:24 SF 14 31 3 97 <1 110 
1/30/98 11:24 ST 35 7000 36 8.0 20 2.9 y 160 25 <10 21 <2 160 <1 93 2200 

2/2/98 7:24 SF <10 16 <2 180 <1 34 
2/14/98 9:36 ST 5 940 200 7.2 7 <0.5 2.2 2.4 730 69 30@WfllP 15 43 <1.00 89 200 
2/14/98 10:36 SF 1 3 ~:«J,n·· 1 19 <1.00 15 
2/14/98 12:36 ST 11 2700 1300 7.5 8 6 10 7000 750 22 256 110 20 254 <10 582 988 
2/15/98 6:36 SF 2 3 14 <1.00 60 <1.00 7 
2/15/98. 8:36 ST 11 7400 100 7.8 16 <0.5 2 10 360 57 39.0 18 7 <2 354 <5.00 176 >2000 
2/16/98 6:36 SF 27 3 17 <1.00 275 <1.00 44 
2/16/98 8:36 ST 26 5800 850 7.7 14 <0.5 3 10 2400 290 38 85 102 21 336 <10 467 1910 
2/18/98 10:36 SF 17 3 23 <1.00 195 <1.00 32 
3/25/98 6:14 ST 5 943 180 7.38 9 0 2.2 <0.1 7430 46 27 31 12.0 48 <1.00 110 290 
3/25/98 7:14 SF 2 3 15.0 2 26 <1.00 58.0 
3/25/98 9:14 ST 6 1520 2900 7.43 <0.4 0 4.6 0.30 122 461 18 165 ffil4:'Rif 23 173 

<t~~f&'l!® 
590 

3/25/98 19:14 SF <1.00 3 ;;., 'If' <1.00 23 
3/25/98 21:14 ST 27 5370 650 7.93 17 1.6 0.60 2230 172 26 85 45 t.1 241 <5.00 257 1608 
3/27/98 1:14 SF 13 3 22 -1- 173 <1.00 48.0 
3/28/98 3:14 ST 15 3400 1660 7.75 4 6.7 0.30 4340 255 22 158 89 25 234 <5.00 485 1065 
3/29/98 7:14 SF 4 2 8.40 1 68.0 <1.00 17 
6/22/98 10:00 D 1 9180 22 7.9 19 0 2.8 1.30 110 30 
a/11/98 12:59 D 1 9920 280 7.7 22 2 30 6.12 1160 190 

9/2/98 10:19 D 1 6840 1000 7.9 13 <0.05 6 1.84 1280 260 
10/1/98 10:40 D 1 7500 10 8.0 14 <0.05 1 <0.061 80 22 
11/8/98 5:51 ST 5 435 95 7.3 4.20 0.41 2.25 3.37 470 90 · 11w. 10 32 =~~;;;11;: 110 
11/8/98 6:51 SF . ~:?. 

<2 11 
11/8/98 8:51 ST 10 4090 580 7.7 14.00 0.64 7.26 8.57 2580 320 66 20 90 <2 492 1235 
11/9/98 2:51 SF 31 5 52 <2 140 
11/9/98 10:51 ST 37 8280 58 8.1 14.00 0.22 3.40 1.44 340 60 34 5 117 <2 182 2912 

11/12/98 4:51 SF 22 <2 113 <2 54 
11/28/98 5:08 ST 5 12 35 =~F12f# 160 
11/28/98 6:08 SF <2 10 
11/28/98 8:08 ST 13 3390 900 7.8 10 0 9 1900 720 20 92 <2 481 1030 
11/28/98 8:08 SF <2 38 <2 14 
11/29/98 10:08 ST 28 7970 152 8.2 12 <0.05 3 2 700 110 5 128 <2 184 2750 
12/1/98 16:08 SF <2 129 <2 34 
12/1/98 18:08 ST 8 3490 3360 7.9 8 6 6 1910 750 11 82 <2 286 1155 
12/2/98 8:08 SF <2 56 <2 15 
12/7/98 11:15 D 1 6570 120 8.1 13 0 3 1 580 100 
1/13/99 10:10 D 1 9640 6 8.1 22 <0.05 1 1 41 13 

2/9/99 17:32 ST 5 850 190 7.4 3 0 5 3 150 18 
<1 en®J!~•11rt 20 56 :~wr41,; 264 

2/9/99 18:32 SF <2 14 
2/9/99 20:32 ST 6 5110 72 8.0 14 0 3 260 28 11 14 22 4 90 <2 100 1610 

2/10/99 6:32 SF 8 <8 14 <2 84 <2 40 
2/10/99 8:32 ST 41 10400 14 8.1 21 <0.05 0 200 18 26 <8 28 <2 204 <2 109 3228 
2/13/99 16:32 SF 24 <8 25 <2 207 <2 100 
2/18/99 11:40 D 1 12000 14 8.2 22 <0.05 1 0 58 15 

3/1/99 11 :16 ·D 1 10300 13 8.4 19 <0.05 2 1 48 11 
' 3/11/99 11:27 ST 5 1520 130 7.7 6 1 2 2 100 30 f.'.-$Jff1Wf.11 18 81 =~&·!! 464 

3/11/99 12:27 SF <2 28 
3/11/99 14:27 ST 5 7120 13 8.2 16 0 0 78 20 8 26 <2 129 <2 105 2460 
3/11/99 22:27 SF 22 <2 128 <2 67 
3/12/99 0:27 ST 8 8670 9 8.3 19 <0.05 0 48 11 30 <2 148 <2 88 2618 
3/12/99 14:27 SF <8 27 <2 140 <2 58 
3/25/99 11:59 ST 5 1490 112 7.4 6 6 4 510 420 ··:lfiff. 19 70 =~!Wiff® 394 
3/25/99 12:59 SF 3 ;:k ill®~1· <2 30 
3/25/99 14:59 ST 9 4380 54 8.0 10 0 180 24 9 <8 30 2 70 <2 89 1268 
3/26/99 6:59 SF 8 <8 25 <2 64 <2 46 
3/26/99 8:59 ST 38 9920 15 8.2 20 0 2 74 15 29 <8 30 <2 207 <2 117 3046 
3/29/99 10:59 SF 26 <8 25 <2 199 <2 67 
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SOUTH.TY WATERSHED • • Type # umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L 

POCM01 4/7/99 2:16 ST 5 3350 194 7.9 6 0 2 500 110 30 6 67 <2 165 952 
4n,99 3:16 
4/7/99 5:16 ST 6 3380 323 8.1 8 0 2 2 390 44 37 5 73 <2 162 1052 
4/7/99 15:16 SF 13 <2 49 <2 23 
4/7/99 17:16 ST 39 10400 15 8.2 22 <0.05 47 14 31 <2 218 <2 132 3325 

4/11/99 1:59 SF 27 <2 206 <2 84 
4/29/99 10:30 D 1 8970 4 8.3 18 <0.05 2 18 5 
5/20/99 12:00 D 1 9050 24 8.3 12 <0.05 1 130 18 

6/9/99 12:00 D 1 9100 6 8.4 19 <0.05 <0.2 46 11 
7/12/99 12:00 D 1 8680 18 8.6 15 <0.05 1 136 40 

10/26/99 12:56 D 24 10200 26 8.1 17 <0.05 1 110 88 
10/27/99 11:56 
12/16/99 11:47 D 24 10200 70 8.0 22 0.24 1.70 1.41 390 210 
12/17/99 10:47 

1/7/00 10:41 D 24 8910 65 8.1 19.30 0.19 1.30 1.62 130 72 
1/8/00 9:41 

2/29/00 8:30 D 8 6440 5400 7.9 12 0.38 5.40 11.30 10700 5300 
2/29/00 18:30 
3/3/00 18:50 ST 5 980 14 28 62 10 93 <2 266 1280 
3/3/00 19:50 SF 6 <8 16 <2 57 <2 56 
3/3/00 21:50 ST 9 190 19 9 25 3 144 <2 137 1950 
3/4/00 13:50 ~ 16 <8 15 <2 138 <2 66 
3/4/00 15:50 DT 9 940 13 43 42 9 100 <2 241 875 
3/5/00 9:50 DF 4 <8 10 <2 54 <2 24 
3/5/00 9:50 DT 11 3390 1400 7.6 16 0.79 6.00 7.96 2360 2140 23 117 91 21 161 <2 601 1275 
3/6/00 5:50 DF 0.27 8 19 23 3 86 <2 89 
3/6/00 7:50 DT 24 740 
3/8/00 5:50 
3/8/00 7:50 ST 9 1390 
3/9/00 23:50 

3/23/00 14:18 D 24 10800 110 8.0 17 0.07 2.60 1.47 380 218 
3/24/00 12:26 

4/6/00 13:51 D 24 8980 117 8.1 18 0.18 2.20 2.75 630 260 
4/7/00 12:00 

4/17/00 13:50 ST 5 1780 47 110 210 49 240 <2 1400 416 
4/17/00 14:50 SF <1 <8 23 <2 60 <2 39 
4/17/00 16:50 ST 4 1950 14 150 120 25 130 <2 610 724 
4/17/00 22:50 SF 1 <8 13 <2 33 <2 21 
4/18/00 0:50 ST 3 1210 63 63 11 88 <2 270 620 
4/18/00 4:50 SF 3 <8 20 <2 47 <2 23 
4/18/00 6:50 ST 6 280 14 15 31 3 110 <2 100 840 
4/18/00 16:50 SF 10 <8 24 <2 98 <2 34 
4/18/00 18:50 ST 34 110 27 <8 41 <2 200 <2 110 1008 
4/21/00 12:50 SF 22 <8 34 <2 180 <2 53 
5/30/00 13:47 D 24 7060 74 8.2 14 0.12 2.20 1.32 96 56 
5/31/00 12:12 
6/29/00 12:28 D 24 6790 1400 8.0 11 0.11 4.50 8.87 3700 254 
6/30/00 11:28 
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SDCM02 8/27/91 15:00 D 24 14000 2.4 8.2 <0.2 <0.1 0.9 9 <S 
8/28/91 14:00 
9/24/91 11:30 D 25 19000 1.9 8.2 0.7 <0.1 0.8 0.9 25 14 
9/25/91 11:30 

10/22/91 11:45 D 25 2300 3 8.7 7.9 0.2 1.6 1.6 44 10 
10/23/91 11:45 
11/12/91 10:30 D 24 11000 3.8 8 4.5 0.2 <0.5 0.55 150 27 
11/13/91 9:30 
12/12/91 15:20 D 1 35000 12 8.3 4.3 0.1 2.4 1.5 <S <S 

3/3/92 13:30 ST 5 3600 52 8 6.6 <0.1 1.7 5.2 66 13 4 <10 13 <2 ,60 <2 70 974 
3/4/92 5:30 
3/4/92 9:30 ST 11 10000 42 8 5.8 <0.1 1.8 1.2 62 14 8 <10 25 <2 90 <2 100 >2000 
3/6/92 1:30 
3/6/92 5:30 ST 8 3500 40 8.2 6.7 <0.1 1.3 1.2 50 8 5 <10 13 <2 60 <2 50 1014 
3/7/92 9:30 

3/20/92 16:04 ST 4 2500 330 7.5 2.3 0.3 1.5 5.5 610 110 <20 <30 so 28 50 <10 320 770 
3/20/92 18:04 
3/20/92 19:04 ST 8 560 440 7.3 2.4 <0.1 0.6 1.5 640 82 <20 <30 <20 <2 <40 <10 50 200 
3/21/92 16:04 
3/21/92 17:00 ST 10 3000 40 8.1 4.9 0.1 1.4 2 44 13 <20 <30 <20 <2 <40 <10 50 854 
3/22/92 9:01 
6/17/92 14:20 ST 4 9800 74 11 0.5 1.5 3.6 480 97 <20 <30 60 13 ·so <10 160 
6/17/92 16:20 
6/18/92 13:30 ST 1 5800 24 9.1 2.3 0.4 0.9 1.9 94 21 <20 <30 30 4 <40 <10 40 
8/31/92 11:35 D 1 5900 8 9.2 <0.2 <0.1 0.6 0.7 25 23 
9/30/92 11:20 D 1 5000 5.9 9.2 0.8 <0.1 1 0.7 17 10 

10/29/92 14:10 D 1 28000 8.3 8.7 1.8 <0.1 1 0.4 67 26 
11/25/92 13:30 D 1 14000 5.6 8.8 1.3 <0.1 1 0.8 37 18 
12/29/92 8:40 ST 3 2400 330 7.6 2.9 0.4 1.9 4.5 430 54 <20 <30 23 8 <40 14 100 
12/29/92 16:40 
12/29/92 18:40 ST 3 1900 210 7.7 2.6 0.3 1.1 5.6 270 36 <20 <30 <20 3 <40 <10 47 
12/30/92 4:40 
6/29/93 10:45 D 23 12000 15 8.2 0.6 <0.1 2 0.5 42 18 
6/30/93 9:45 
7/21/93 13:15 D 1 9300 5 8.1 0.87 0.19 1.6 1.4 so 22 
8/9/93 13:09 D 14 13000 12 8.2 1.9 <0.1 1.4 0.24 61 23 

8/10/93 2:09 
12/29/93 12:50 D 1 28000 9.1 8.1 1.3 0.17 <0.1 <0.1 135 20 

1/12/94 10:21 D 24 15000 5.3 8.2 6.6 <0.1 0.86 1.2 49 20 
1/13/94 9:21 
1/25/94 3:00 DT 1 

32 iwrn11 23 180 360 :~g WP.ffit 800 
2/3/94 19:30 ST 5 1900 90 7.3 5.6 0.61 2.4 1.8 190 14 24 '."40 370 
2/4/94 3:30 
2/7/94 2:29 ST 4 1500 46 8 4.4 0.55 0.93 96 14 <S <10 <20 3.8 <40 <10 43 330 
2/7/94 8:29 
217/94 10:29 ST 9 1000 120 8 4.2 0.6 <0.1 2 230 25 <S <10 <20 5.6 <40 <10 61 244 
2/8/94 8:29 
2/8/94 10:30 ST 5 2700 40 8.2 2.7 <0.1 0.53 1.1 84 12 <S <10 20 <2 <40 <10 38 670 
2/8/94 18:30 I 
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SDCM02 2/10/94 13:45 ST 7 9300 2.3 8.3 3.1 <0.1 0.44 0.57 47 8 <5 <10 <20 <2 58 <10 90 2250 
2/11/94 0:29 
2/17/94 5:48 ST 3 2400 80 7.6 7.6 0.23 4 1.9 260 28 <5 29 52 36 <40 <10 250 452 
2/17/94 9:48 
2/17/94 11:48 ST 11 2200 72 7.8 <0.2 0.26 2.2 2.7 160 12 <5 20 26 4.6 <40 <10 85 548 
2/18/94 7:48 
2/18194 9:48 ST 12 1400 100 7.5 3.2 0.21 1.2 1.9 190 11 <5 21 <20 9.6 <40 <10 79 370 
2/19/94 7:48 
2/19/94 9:48 ST 5 3400 12 8.5 6.2 <0.1 1.8 2 26 <5 <5 <10 <20 <2 <40 <10 27 745 
2/19194 17:48 
2/20/94 7:48 ST 13 2100 120 8.4 6.3 <0.1 1.6 2.1 280 10 <5 20 23 6.4 <40 <10 84 498 
2/20/94 15:48 
3/19/94 1:03 ST 2 1.7 <0.1 1.8 1.5 <5 15 29 3.2 <40 <10 84 1350 
3/19/94 3:03 
3/19/94 5:03 ST 7 790 160 7.7 2.3 0.17 1.6 2.2 260 38 <5 15 24 9.4 <40 <10 72 214 
3/19194 17:03 
3/20/94 3:03 ST 3 610 460 7.7 2 0.2 1.1 2.1 380 92 <5 50 00:@1!¥ 11 <40 <10 i.\11{111 160 
3/20/94 7:03 
3/25/94 5:41 ST 14 3700 44 7.9 3.5 <0.1 <0.2 1.7 68 13 <5 <10 <20 <2 <40 <10 47 615 
3/26194 7:41 
3/26194 9:41 ST 5 <5 <10 <20 <2 46 <10 19 1800 
3/26/94 17:41 
3/28194 10:41 ST 5 8300 5.1 8.8 0.81 <0.1 0.56 1.1 14 7 <5 <10 <20 <2 <40 <10 17 1728 
3/28194 17:41 
4/25194 13:50 ST 4 2800 330 7.9 3.9 <0.1 3.7 4.8 1500 5 5.5 43 49 17 54 <10 230 480 
4/25194 19:50 
4/25194 21:50 ST 19 3900 130 8.2 3.5 <0.1 1.5 2 380 26 <5 14 27 6.1 <40 <10 110 690 
4/27194 9:50 
4/27194 11:50 ST 2 1.8 0.12 1.7 0.84 <5 11 23 19 <40 <10 59 2226 
4/27194 13:50 1 

5/3/94 10:44 OT 24 10000 100 8.2 2.4 0.1 2.6 7.5 300 21 5.1 <10 28 <2 <40 0.7 14 
5/4/94 9:44 

5/25194 12:00 OT 24 9600 13 8.4 4.3 0.13 1.2 0.56 59 16 6.2 <10 17 <2 46 <0.3 63 1750 
5/26/94 11:00 
6/23/94 10:05 D 1 4900 2.8 9.5 0.27 <0.1 0.8 0.48 13 <5 
7/19/94 10:48 0 24 13000 2.3 8.4 3.4 0.18 0.95 1.3 77 11 
7/20/94 9:48 

10/26194 10:09 D 24 8600 23 8.3 11 0.5 2.5 2.1 440 17 
10/27/94 9:09 

1117/94 9:26 D 24 9900 2.2 8.4 1.4 <0.2 1.4 0.46 37 14 
11/8194 8:26 

11/10/94 15:06 ST 4 940 310 6.1 5.1 0.48 3.3 2.8 760 70 7.8 30 65 19 <40 <0.3 250 565 
11/10/94 21:06 
5/25195 14:15 D 1 11000 1.6 8.3 2.4 <0.1 0.77 0.21 24 13 
6/21/95 12:09 D 24 11000 2.7 8.2 <0.2 0.1 1.2 0.28 18 11 
6/22/95 11:09 
7/25195 12:45 D 24 960 4.7 8.4 <0.2 <0.10 1.00 <0.20 18 13 
7126195 11:45 
8/28/95 10:50 D 24 1200 5.1 8.4 1.4 0.47 1.70 0.47 32 15 
8/29/95 9:50 
9/11/95 14:31 OT 24 12000 7.0 8.5 1.5 0.18 2.30 0.67 35 16 4 <10 31 <2 59 <1 63 
9/12/95 13:31 

10/18/95 12:00 D 24 12000 9.7 8.4 2.1 0.11 1.80 0.65 36 14 
10/19/95 11:00 
11/20/95 11:24 D 24 11000 6.7 8.4 5.3 0.20 2.20 1.00 43 29 
11/21/95 10:24 
12/20/95 9:40 · D 1 25000 6.9 8.1 7.0 0.69 2.00 0.75 49 23 

1/19/96 6:13 ST 5 2700 100.0 7.7 11.0 0.86 4.00 2.70 140 37 5 <10 38 46 34 <1 250 652 
1/19/96 7:13 
1/19/96 9:13 ST 5 8500 24.0 8.7 6.1 <0.10 1.50 0.66 42 12 2 <10 17 2 22 <1 44 1266 
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SDCM02 1/19/96 17:13 ' 1/19/96 19:13 ST 23 6500 5.5 8.4 3.2 <0.10 1.10 0.46 19 9 5 <10 17 <2 77 <1 43 1906 
1/21/96 15:13 
1/21/96 17:13 ST 11 2300 74.0 7.6 3.3 <0.10 1.30 1.10 100 20 3 <10 23 11 26 <1 110 520 
1/22/96 13:13 
1/22/96 15:13 ST 8 5100 5.2 8.2 4.0 <0.10 1.10 0.46 13 9 4 <5 14 <2 36 2 63 1140 
1/23/96 5:13 
1/31/96 3:17 ST 5 1200 140.0 7.5 3.6 0.36 6.00 2.20 280 48 4 27 46 24 30 <1 250 278 
1/31/96 4:17 
1/31/96 6:17 ST 6 1900 92.0 7.9 3.3 <0.10 1.70 2.00 230 36 2 18 30 15 26 <1 140 62 
1/31/96 16:17 
2/15/96 10:00 DT 1 13000 2.6 7.9 2.4 0.25 1.00 <0.20 28 15 8 15 52 <2 78 3 26 14044 
2/20/96 2:50 ST 5 1500 360.0 7.1 3.9 0.38 5.20 2.70 540 84 8 22 77 44 37 1 380 415 
2/20/96 3:50 
2/20/96 5:50 ST 24 1600 350.0 7.7 4.1 0.24 2.70 3.00 700 62 7 40 40 13 41 <1 190 395 
2/22/96 3:50 
2/22/96 11:50 ST 3 5600 24.0 8.8 6.1 0.24 1.80 1.70 47 15 5 16 21 <2 50 <1 23 1610 
2/22/96 15:50 
3/12/96 14:14 ST 5 3400 340.0 7.9 4.0 0.39 5.30 2.50 530 75 <1 27 48 24 61 <1 320 682 
3/12/96 15:14 
3/12/96 17:14 ST 11 2300 240.0 8.0 3.2 0.20 2.10 1.90 470 64 <1 29 36 8 36 <1 120 396 
3/13/96 15:14 
3/13/96 17:14 ST 35 11000 2.1 8.4 1.9 0.15 <0.50 0.26 23 9 4 <5 26 <2 75 <1 46 2500 
3/16/96 13:14 
4/17/96 13:35 DT 1 9300 100.0 8.0 0.5 0.70 9.60 3.80 770 130 15 18 150 24 83 2 360 1770 
5/28/96 14:40 DT 1 23000 2.6 9.6 <0.2 0.11 1.10 0.32 55 20 <1 <10 17 <2 30 <1 43 
6/19/96 13:00 DT 1 8440 3.3 9.6 <0.2 0.23 1.50 0.46 36 <6 <1 <10 12 <2 26 <1 23 1816 
7/24/96 14:25 DT 23 12000 130.0 8.4 <0.2 0.27 6.30 3.40 350 84 12 <10 52 19 98 <1 62 1965 
7/25/96 13:25 
8/27/96 12:45 DT 24 7100 54.0 8.4 1.8 0.26 2.60 1.40 150 1962 10 <10 41 9 53 <1 190 56 
8/28/96 11:45 
9/24/96 13:00 DT 23 10000 47.0 8.3 1.2 <0.1 2.30 0.74 140 25 8 <10 32 5 44 <1 180 2356 
9/25/96 11:00 
11/6/96 12:50 DT 1 6800 3.2 9.0 4.0 0.20 1.90 1.10 19 6 

11/21/96 12:37 ST 5 2200 350.0 7.5 9.8 1.30 9.70 5.20 660 140 7 26 illli11M 80 58 <1ffi&UJ 440 
11/21/96 13:37 
11/21/96 15:37 ST 10 970 830.0 7.8 4.4 0.18 3.40 5.80 1800 120 5 81 ~f.ff@f:l. 17 80 <1 lf.l.llf 292 
11/22/96 9:37 
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• • 
S0CM02 11/22/96 11:37 ST 36 5700 40.0 8.2 20.0 0.28 2.10 0.89 78 15 28 15 29 228 <0.1 125 1792 

11/25/96 13:05 
12/4/96 13:45 DT 1 29000 15.0 8.2 2.3 0.25 0.89 0.27 83 23 6 <10 12 <2 72 <1 52 5780 
1/29/97 12:25 DT 1 17000 7.3 8.6 7.8 <0.1 2.00 0.72 60 28 11 <10 10 <2 150 <1 78 3470 
2/26/97 13:35 DT 1 27000 4.4 8.8 0.9 <0.1 1.90 0.27 54 12 2 <2 12 1 42 <0.1 25 4220 
3/18/97 13:11 DT 22 14000 140.0 8.2 2.5 <0.5 6.80 2.20 660 260 18 <10 37 15 110 1 350 3300 
3/19/97 12:11 

418/91 9:00 DT 24 14000 5.1 8.1 5.9 <0.5 1.80 0.69 37 17 6 <10 42 <2 75 <1 <10 2650 
4/9/97 8:00 
5/6/97 13:00 DT 22 14000 3.7 8.3 1.2 <0.1 1.50 0.38 33 15 5 <10 53 <2 52 <1 54 2700 
517/97 10:00 
6/5/97 8:20 D 15000 4.1 8.2 1.2 0.44 1.80 0.89 59 22 
7/2/97 8:50 D 1 8600 3.2 8.4 1.9 0.23 4.6 1.40 46 24 
8/7/97 8:15 D 1 19000 5.3 7.9 2.9 0.40 2.0 0.85 48 20 

9/17/97 10:10 D 1 20000 8.9 8.5 3.8 0.43 2.6 1.50 70 32 
10/9/97 12:45 D 1 14000 4.0 9.9 1.7 <0.1 1.8 1.10 35 12 

1/9/98 5:18 ST 6 5500 110 7.8 9.7 0.76 4.0 3.10 <0.5 400 72 <10 10 43 22 62 <1 480 1320 
1/9/98 6:19 SF <10 <10 14 <2 37 <1 93 
1/9/98 6:19 ST 19 1900 240 7.6 3.7 <0.5 2.4 2AO 630 63 1.0 14 32 8 30 <1 14 710 

1/10/98 18:19 SF <1 10 25 4 .is <1 <10 
1/10/98 20:19 ST 18 5400 8.3 8.1 5.8 <0.5 2.0 0.90 <0.5 17 10 3 <10 18 <2 67 <1 .ito 1430 
1/12/98 6:19 ~ 3 <10 16 <2 59 <1 99 
2/14/98 9:38 ST 6 1300 130 7.5 8.4 0.55 3.0 1.70 370 72 4 14a;9 25 30 <1.00 131 230 
2/14/98 10:39 SF 1 7.70 , .. '"f4 1 17 1 32 
2/14/98 12:39 ST 14 1800 510 7.8 7.1 <0.5 1.6 10.40 1500 200 5 50 54 13 63.0 <1.00 91 544 
2/15/98 14:39 SF 1.10 3 16 <2 32 <1.00 9 
2/16/98 20:39 ST 12 1500 440 7.7 5.8 <0.5 3.7 9.80 4 46 39 14 49 <1.00 119 300 
2/17/98 18:39 SF <1.00 7 19 <1.00 28 <1.00 13 
3/25/98 6:12 ST 5 2860 140 7.38 12.8 0.2 5.5 0.10 2620 81 10.0 36 19 105 <1.00 175 865 
3/25/98 7:12 SF 3.40 3 28 2 59.0 <1.00 53.0 
3/25/98 9:12 ST 6 718 1900 7.60 7.1 0.3 3.5 0.90 968 211 8 78 '-i4WS8W 28 69 1.30 191 240 
3/25/98 19:12 SF <1.00 3 ti:iktt§''' 2 12 <1.00 23 
3/25/98 21:12 ST 18 26700 600 7.89 7.5 0.5 3.7 1.20 1260 103 6 58 44 22 73 2.10 143 684 
3/27/98 19:12 SF 2 2 19 4 41 <1.00 30 
3/27/98 21:12 ST 18 2050 610 7.97 1.8 0.3 3.1 0.90 1400 106 8 46 51 18 80 <1.00 158 655 
3/29/98 7:12 SF 2 2 10 2 39 <1.00 13 
6/22/98 9:40 D 1 25600 4.7 8.0 <1.3 <0.05 2.0 0.18 48 30 
7/20/98 12:40 D 1 10200 3 8.7 1.4 <0.05 2.50 0.06 100 26 
8/11/98 12:44 D 1 5830 9 8.9 02 0.06 3.50 0.61 44 15 

9/2/98 10:04 D 1 14400 5 8.4 3.1 0.28 2.70 1.19 64 22 
10/1/98 10:15 D 1 11000 3 8.5 1.3 <0.05 1.60 0.31 50 12 
11/8/98 4:26 ST 1 46 45 178 205 143 <2 1530 921 
12/7/98 11:00 D 1 38300 38 8.0 8.7 <0.05 1.76 0.89 260 34 
1/13/99 10:00 D 1 7450 4 8.5 10.0 <0.05 1.36 0.37 25 6 
2/9/99 16:29 ST 5 5130 80 8.1 11.0 0.10 4.73 1.99 260 48 6 14 37 11 55 <2 169 1352 
2/9/99 17:29 SF 1 <8 10 <2 22 <2 18 

2/18/99 12:00 D 1 18100 6 8.6 3.8 0.05 0.78 0.28 61 16 
3/1/99 11:41 D 1 23700 8 8.6 3.3 <0.05 1.90 0.52 85 20 

3/11/99 10:58 ST 5 3740 68 8.5 5.0 0.32 2.30 1.47 250 60 12 24 60 <2 360 1080 
3/11/99 11:58 SF <8 <2 30 <2 42 
3/11/99 13:58 ST 6 2290 72 8.1 5.2 0.06 1.44 0.43 160 32 10 4 38 <2 94 618 
3/11/99 23:58 SF <2 31 <2 24 
3/12/99 1:58 ST 39 7170 4 8.4 5.2 0.08 1.50 0.18 28 10 2 54 <2 42 1908 
3/15/99 5:58 SF <2 51 <2 29 
3/15/99 8:26 ST 5 2040 76 7.7 5.5 0.61 2.98 1.01 360 130 22 36 <2 285 688 
3/15/99 9:26 SF 4 23 <2 79 
3/15/99 11:26 ST 2 900 124 7.7 3.4 0.17 2.30 1.04 510 130 9 30 <2 193 232 
3/15/99 13:26 
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SOUTH COUNTY WATERSHED 

Type # 

SDCM02 4/6/99 13:41 ST 5 3080 122 7.9 4.8 0.60 6.11 1.41 280 130 6 10 52 19 44 <2 264 800 
4/6/99 14:41 SF <1 <8 29 <2 19 <2 29 
4/6/99 16:41 ST 15 1760 161 8.1 3.8 0.20 1.23 1.49 230 30 2 9 26 3 23 <2 82 440 
4n/99 20:22 SF <1 <8 15 <2 15 <2 16 
4n/99 22:41 ST 8 5060 47 8.3 7.5 0.36 1.33 0.89 86 14 3 <8 27 <2 39 <2 53 1400 
4/8/99 20:41 SF 2 <8 18 <2 35 <2 22 
4/8/99 22:41 ST 2 3460 38 8.0 6.6 0.26 2.13 0.78 60 17 3 <8 25 4 37 <2 93 855 
4/9/99 0:41 SF 2 <8 20 <2 33 <2 47 
4/9/99 2:41 ST 17 6130 3.8 8.3 4.8 0.10 1.18 0.25 21 6 4 <8 21 <2 65 <2 41 1658 

4/10/99 13:44 SF 4 <8 20 <2 63 <2 23 
4/29/99 10:15 D 1 7760 5.9 8.8 <0.44 <0.05 1.64 0.34 53 15 

6/9/99 12:15 D 1 5370 2.2 9.6 0.92 <0.05 2.05 0.35 22 13 
7/12/99 11:35 D 1 4510 1.0 9.5 <0.44 <0.05 0.94 0.25 17 <1 

10/26/99 12:23 D 24 6380 6.2 8.4 45.8 0.538 1.9 0.83 57 28 
10/27199 11:23 
12/16/99 10:56 D 24 7230 5.1 8.2 48.4 0.265 1.3 1.10 19 10 
12/17199 9:56 

1/7/00 10:06 D 24 7150 7.6 8.2 30.7 1.79 4.1 1.84 24 11 
1/8/00 9:06 

3/23/00 13:21 D 24 7140 2.4 8.5 3.4 <0.05 1.10 0.31 54 30 
3/24/00 11:49 

4/6/00 12:54 D 24 5640 28 '8.6 5.3 0.28 2.30 1.07 150 50 
4n/OO 11:07 

5/30/00 13:18 D 24 5240 3.7 8.7 5.5 0.05 1.90 0.43 42 30 
5/31/00 11:50 
6/29/00 10:24 D 24 4290 45 8.5 <0.44 <0.05 3.70 2.45 120 15 
6/30/00 9:24 
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SOUTt.NTY WATERSHED • • 
SCDAM 3/5/92 17:00 ST 4 930 7.5 <0.1 0.8 <5 <2 11 30 <2 300 

3/6/92 2:00 
3/6/92 5:00 ST 15 920 7.5 <0.1 0.8 <5 <2 6 20 <2 318 
3/9/92 17:00 

3/19/92 19:59 ST 4 1700 7.9 <0.1 1.7 12 <20 <20 50 <10 608 
3/19/92 21:59 
3/19/92 22:59 ST 10 1400 7.6 0.2 1.5 12 <20 <20 <40 <10 522 
3/21/92 7:59 
3/21/92 13:59 ST 10 1100 7.5 0.3 2.3 <5 <20 <20 <40 <10 356 
3/23/92 19:59 

1/6/93 12:52 ST 12 960 7.7 0.2 1.2 45 <20 <20 <40 <10 270 
117/93 8:52 
117/93 9:52 ST 12 930 7.7 0.3 1.2 46 <20 <20 <40 <10 280 
1/8/93 6:52 
1/8/93 12:05 ST 10 990 7.9 0.3 0.9 48 <20 <20 <40 <10 304 
1/9/93 6:05 
1/9/93 8:05 ST 13 1000 7.9 0.3 1.3 24 <20 <20 <40 <10 344 

1/10/93 10:05 
1/15/93 10:30 ST 12 1000 7.8 0.2 1.2 66 <7 <30 33 <4 416 
1/16/93 8:30 
1/16/93 10:30 ST 12 790 7.7 0.2 1.5 99 7 <30 29 <4 312 
1/17/93 8:30 
1/17/93 11:22 ST 12 820 7.8 0.2 1.2 64 <7 <30 45 <4 288 
1/18/93 9:22 
1/18/93 11:22 ST 12 800 7.8 0.2 1.1 57 r;:Jl!lli <30 51 5 296 
1/19/93 9:22 
2/8/93 10:50 ST 8 940 7.5 0.2 1.9 75 <20 <20 <40 <10 432 
2/9/93 0:51 
2/9/93 2:51 ST 6 920 7.8 0.2 1.9 55 <20 <20 <40 <10 320 
2/9/93 14:51 

2/10/93 11:00 ST 12 920 7.7 1.5 0.8 23 <7 <30 <3 <4 304 
2/11/93 9:10 
2111/93 11:10 ST 11 1100 7.7 0.1 1 18 <7 33 37 <4 385 
2/12/93 7:10 
1/25/94 2:20 ST 4 32(10 8.2 0.54 0.48 19 <5 53 <40 <10 1010 
1/25/94 8:20 
1/25/94 10:20 ST 12 3100 8.2 0.58 0.62 19 <5 44 <40 <10 980 
1/26/94 8:20 
1/26/94 10:20 ST 14 3200 8.1 0.5 12 20 <5 39 <40 <10 880 
1/27/94 12:20 
1/27/94 13:00 ST 9 3100 8.2 0.58 0.83 14 <5 41 <40 <10 1036 
1/28/94 5:00 
1/28/94 7:00 ST 10 3100 8.2 0.56 0.7 13 <5 38 <40 <10 992 
1/29/94 1:00 
2/3/94 22:00 ST 4 3400 7.9 0.73 0.34 23 <5 44 <40 <10 1034 
2/4/94 4:00 
2/4/94 6:00 ST 15 3000 8 0.57 17 18 <5 33 <40 <10 
2/5/94 10:00 
2/5/94 12:00 ST 12 2800 8.1 0.41 0.37 16 <5 <20 <40 <10 904 
2/6/94 10:00 
2/6/94 12:00 ST 11 2800 8.1 0.25 0.48 18 <5 <20 <40 <10 944 
217/94 8:00 
217/94 10:00 ST 6 2500 8.2 0.27 1.1 35 <5 <20 <40 <10 760 
217194 20:00 
217/94 22:00 ST 10 2300 8.1 0.24 0.21 21 <5 <20 <40 <10 678 
2/8/94 16:00 
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SOUTH COUNTY WATERSHED 

SCDAM 2/9/94 11:20 ST 14 2300 8.3 0.24 18 <5 <20 <40 <10 770 
2/10/94 13:20 
2/17/94 5:29 ST 4 2900 8 0.61 1.2 32 <5 <20 <40 <10 1014 
2/17/94 11:29 
2/17/94 13:29 ST 11 1700 8.2 0.19 0.77 28 <5 <20 <40 <10 506 
2/18194 9:29 
2/18194 11:29 ST 12 1600 7.6 0.16 1.3 43 <5 <20 <40 <10 500 
2/19/94 9:29 
2/19/94 11:29 ST 14 1800 6.7 0.12 1.2 31 <5 21 <40 <10 509 
2/20/94 13:29 
2/20/94 15:29 ST 10 1300 8 0.17 1.1 56 <5 <20 <40 <10 327 
2/21/94 9:29 
3/25/94 14:35 ST 10 1700 7.6 0.34 1.3 8 <5 <20 <40 <10 570 
3/26/94 8:35 
3/26/94 10:35 ST 12 1600 8.2 0.3 1.2 <5 <5 <20 <40 <10 440 
3/27/94 8:35 
3/27/94 10:35 ST 12 1700 8.1 0.21 0.91 <5 <5 <20 <40 <10 416 
3/28/94 8:35 
3/28/94 10:32 ST 5 1700 8.5 <0.1 1.1 '<5 <5 <20 <40 <10 508 
3/28/94 18:32 
3/12/96 15:42 ST 5 1800 8.4 <0.10 0.87 23 3 22 28 <1 574 
3/12/96 16:42 
3/12/96 18:42 ST 8 180 8.3 <0.10 0.91 21 2 21 33 <1 570 
3/13/96 8:42 
3/13/96 10:42 ST 39 1700 8.3 <0.10 0.55 12 1 25 27 <1 600 
3/16/96 14:42 
4/18/96 0:33 ST 5 2100 9.0 0.57 1.30 25 2 14 23 <1 686 
4/18/96 1:33 
4/18/96 3:33 ST 4 2100 9.3 0.11 1.60 42 1 33 25 <1 750 
4/18/96 9:33 
4/18/96 11:33 ST 40 2100 8.8 <0.10 1.50 25 15 20 <1 706 
4/21/96 17:33 
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SOUTH.TY WATERSHED • • Type # umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L Ug/L ug/L 

SJNL01 2nl92 14:15 ST 1400 7.9 8 7.4 0.06 <0.5 0.5 cs cs <20 <30 <20 <2 <40 <10 20 
3/6/92 13:45 ST 12 940 24 ii 5.4 <0.1 1.2 1.15 27 9 3 <10 6 <2 <10 <2 <10 322 
3/7/92 11:45 
3/7/92 13:45 ST 11 900 90 7.9 5.3 <0.1 1.4 1.15 100 18 <2 <10 6 3 <10 <2 20 190 
3/8/92 11:45 

6/17/92 13:40 DT 24 1400 7.1 8.1 <0.2 <0.1 0.4 0.2 18 6 <20 <30 <20 3 <40 <10 10 
6/18/92 12:40 

2/8/93 12:18 ST 12 370 700 8.1 2.3 0.2 1.2 3.2 1100 110 <20 <30 <40 <10 60 124 
2/9/93 10:18 
2/9/93 12:18 ST 12 340 250 8.2 1.7 0.2 0.6 1.4 280 27 <20 <30 <40 <10 19 108 

2/10/93 10:18 
2/10/93 12:10 ST 12 390 100 8 1.8 0.1 0.6 0.6 130 14 <7 10 8 <4 27 125 
2/11/93 10:10 
2/11/93 12:10 ST 11 420 66 8.1 1.8 0.1 0.5 0.6 110 12 <7. <10 4 <4 <20 145 
2/12/93 8:10 
2/18/93 12:50 ST 7 440 830 8.1 2.6 0.1 2.2 5.3 1200 120 <7 ~-0 20 <4 59 164 
2/19/93 0:50 

10 --'·:3~- 9 2/19/93 2:50 ST 15 250 640 8.1 1.4 <0.1 1.2 3.2 1500 130 <7 8 <4 43 104 
2/20/93 7:10 
2/20/93 8:48 ST 12 260, 320 8 1.7 0.1 1.1 1.4 620 65 <7 <10 <30 <2 5 <4 24 100 
2/21/93 6:48 
2/21193 8:48 ST 12 320 t40 8.1 2.2 0.1 0:4 0.6 230 23 <7 <10 <30 <2 <3 CJ! <20 110 
2/22/93 6:48 
2/23/93 9:00 ST 12 400 200 8 1.8 0.2 0.6 1.5 390 41 <7 <10 <30 3 7 <4 85 116 
2/24/93 7:00 <4 
2/24/93 9:00 ST 12 400 120 8 2.1 0.1 0.5 0.8 200 22 <7 <10 <30 <2 3 <4 69 120 
2/25/93 7:00 
2/25/93 13:54 ST 11 480 58 8 1.8 0.1 0.3 0.5 110 19 <7 <10 <30 <2 3 <4 <20 172 
2/26193 9:54 
2/26193 11:54 ST 11 430 260 8 1.9 0.1 0.8 1.7 620 70 <7 <10 <30 6 <3 <4 <20 136 
2/27/93 7:36 
6/29/93 13:05 D 24 900 1.2 8.2 0.7 <0.1 0.3 <0.1 cs cs 
6/30/93 12:05 
7121/93 14:10 D 1 990 0.89 8.2 0.66 <0.1 0.41 0.28 cS cs 
8/9/93 14:11 D 24 1000 2.2 8 1.1 <0.1 0.1 <0.1 cs cs 

8/10/93 13:11 
917/93 10:44 D 24 1100 3.8 8.4 <0.2 <0.1 0.28 0.51 15 7 
9/8/93 9:44 

10/5193 13:00 D 24 1100 0.75 8.5 <0.2 <0.1 0.32 0.31 9 9 
10/6/93 12:00 
11/3/93 9:48 D 24 1100 0.5 8.2 <0.4 <0.1 0.41 6 <5 cS 
11/4/93 8:48 

11/11/93 3:55 ST 9 1100 360 7.8 5.4 <0.1 4.7 3.9 670 120 8.1 <10 25 3.6 <40 <10 130 340 
11/11/93 19:55 
11/11/93 21:55 ST 9 970 110 8 4.7 0.11 2.1 1.6 260 40 <5 <10 <20 <2 <40 <10 55 290 
11/12/93 13:50 
11/12/93 14:00 ST 1 990 11 8.1 4.9 <5 

=~~ *~IR <50 <40 <10 100 370 
11/13/93 15:55 ST 11 1000 10 8.2 2.8 <0.1 1.1 0.57 82 15 cs <2 <40 <10 15 324 
11/14/93 11:55 
11/14/93 11:50 ST 1 1000 1.7 8.2 2.9 <5 <10 <20 <SO <40 <100 10 660 
11/14/93 13:55 ST 6 1000 2.5 8.2 2.6 <0.1 0.59 0.56 63 6 cs <10 <20 <2 <40 <10 15 390 
11/15193 23:55 
11/15/93 ST 1 1000 1.1 8.1 2.8 100 cS cs <10 <20 <SO <40 <100 <10 440 
12/29/93 13;30 D 1 1100 0.72 8.6 1.8 <0.1 0.21 <0.1 5 cs 
1/12/94 11:09 D 24 1100 12 8.4 2.9 <0.1 0.61 0.39 31 9 
1/13/94 10:09 
1/25194 2:56 ST 4 920 95 8 3.8 <0.1 0.77 0.84 240 33 cS <10 <20 7.3 <40 <10 t:5 304 
1/25/94 8:56 
1/25194 10:56 ST 12 1100 24 8.1 5.3 <0.1 0.4 <0.1 65 8 <5 <10 <20 <2 <40 <10 30 362 
1/26/94 8:56 SF cS <10 <20 <2 <40 <10 <10 
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SOUTH COUNTY WATERSHED 

.n ar ness 
l.igiL mg/L 

SJNL01 1/26/94 10:56 ST 6 1000 5.6 8.2 1.7 <0.1 0.97 0.46 24 8 <5 <10 <20 <2 <40 <10 14 328 
1/26/94 20:56 
1/27/94 10:56 ST 6 990 12 8.3 3.6 <0.1 0.8 0.39 48 16 <5 <10 <20 <2 <40 <10 17 330 
1/28/94 4:15 
1/28194 6:15 ST 11 1000 6.4 8.3 3.4 <0.1 0.6 0.32 22 5 <5 <10 <20 <2 <40 <10 10 354 
1/29/94 2:15 

2/4/94 16:46 ST 12 900 74 8.1 5.5 <0.1 1.5 0.88 <5 <5 <5 <10 <20 <2 <40 <10 11 290 
2/5/94 14:46 
2/5/94 16:46 ST 12 960 10 8.1 4.9 <0.1 0.7 0.32 130 26 <5 <10 <20 <2 <40 <10 <10 344 
2/6/94 14:46 
2/7/94 11:10 ST 4 760 120 8 6.6 0.16 2.6 2 220 7 <5 <10 <20 3.5 <40 <10 48 242 
2/7/94 17:10 
2/7/94 19:10 ST 8 710 490 8 6.6 0.26 3.7 3.3 910 33 <5 <10 <20 8 <40 <10 74 260 
2/8/94 9:10 
2/8194 11:10 ST 12 690 260 8 6.9 0.44 3 2.1 330 10 <5 <10 <20 2.9 <40 <10 52 226 
2/9/94 9:10 
2/9/94 11:10 ST 12 790 18 8.3 5.6 0.36 0.93 1.2 81 <5 <5 <10 <20 <2 <40 <10 26 330 

2/10/94 9:10 
2/10/94 11:10 ST 12 850 21 8.2 5.3 0.23 0.95 1.2 110 9 <5 <10 <20 <2 <40 <10 28 320 
2111/94 9:10 
2/17/94 9:42 ST 5 670 690 7.5 8.2 0.23 1.9 3.5 1000 62 <5 32 60 <40 <10 130 254 
2/17/94 17:42 
2/17/94 19:42 ST 19 710 310 7.5 8.3 0.42 2.6 2.5 460 27 <5 14 20 11 <40 <10 56 275 
2/19/94 7:42 
2/19/94 9:42 ST 12 800 160 8.1 9.7 0.34 1.8 1.6 270 27 <5 14 <20 7.7 <40 <10 33 254 
2/20/94 7:42 
2/20/94 9:42 ST 10 590 560 8 8.3 0.27 2.9 4.2 1100 100 <5 30 35 21 <40 <10 120 190 
2/21/94 7:42 

5/4/94 12:00 0 1 960 4 8.3 9.8 <0.1 0.79 0.97 8 <5 
5/26/94 10:15 0 1 1100 1 8.5 7.4 <0.1 0.27 0.23 <5 <5 
6/23/94 11:20 0 1 1800 0.71 8.8 0.79 0.11 <0.2 0.43 9 <5 
5/25/95 11:45 0 1 720 1.2 8.3 0.9 <0.1 <0.2 <0.2 <6 <6 
6/21/95 11:06 0 24 720 1.3 8.3 <0.2 <0.1 0.23 0.28 <6 <6 
6/22/95 10:06 
7/25/95 12:30 0 24 940 24.0 8.4 <0.2 0.21 1.00 <0.20 45 18 
7/26/95 11:30 
8/28/95 9:50 0 24 1100 13.0 8.3 <0.2 0.18 0.48 <0.20 39 8 
8/29/95 8:50 
9/11/95 12:40 0 24 1100 1.0 8.5 <0.2 0.19 0.54 <0.20 <6 <6 
9/12/95 11:40 

10/18195 10:45 0 24 1200 9.9 8.4 <0.2 <0.10 0.52 0.23 18 8 
10/19/95 9:45 
11/20/95 10:57 0 24 1100 0.4 8.3 1.0 <0.10 <0.50 <0.20 <6 <6 
11/21/95 9:57 
12/20/95 9:00 0 1 1200 1.0 8.0 4.2 <0.10 0.62 <0.20 <6 <6 
2/14/96 12:30 OT 1 1100 2.5 8.5 2.0 0.14 0.56 <0.20 <6 <6 3 27 3 <2 . <2 2 20 340 
3/12/96 14:22 ST 5 530 260.0 7.6 2.2 0.34 1.70 1.20 360 46 <1 19 43 31 15 <1 300 180 
3/12/96 15:22 
3/12/96 15:22 ST 13 630 230.0 7.9 3.7 0.20 1.10 1.60 430 60 <1 <10 32 18 : 8 <1 120 226 
3/13/96 19:22 
3/13/96 21:22 ST 33 6100 31.0 8.3 12.0 0.14 1.10 0.57 78 25 24 <10 26 <2 180 <1 110 2200 
3/16/96 13:22 
3/27/96 14:10 OT 1 940 5.2 8.0 <0.2 0.10 0.72 0.25 20 9 <1 <10 4 <2 4 <1 39 350 

4/2/96 3:13 ST 5 1000 5.8 7.6 0.6 0.14 <0.50 0.27 13 <6 <1 <10 40 11 7 <1 22 340 
4/2/96 4:13 
4/2/96 6:13 ST 47 870 14.0 8.0 1.4 0.17 <0.50 0.25 32 11 <1 <10 15 <2 5 <1 17 314 
4/6/96 2:13 

4/17/96 11:30 910 5.6 8.3 <0.2 0.10 <0.50 <0.20 25 9 <1 <10 15 <2 6 <1 19 290 
4/18/96 1:02 ST 5 810 9.1 8.0 0.3 0.18 0.78 0.37 37 9 <1 <10 16 <2 7 <1 18 280 
4/18/96 2:02 
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SOUTH .TY WATERSHED • • r u 
ug/L ug/L ug/L ug/L 

SJNL01 4/18/96 4:02 ST 5 830 160.0 8.1 <0.2 <0.10 1.70 1.10 270 46 <1 <10 19 7 4 <1 44 260 
4/18/96 12:02 
4/18/96 14:02 ST 41 900 7.2 8.4 <0.2 0.10 0.58 0.24 20 8 <1 <10 11 3 <2 <1 11 290 
4/22/96 0:02 
5/28/96 15:15 DT 1 1100 0.9 8.4 0.8 <0.10 <0.50 <0.20 <6 <6 <1 <10 <2 <2 6 <1 17 
6/19/96 12:00 DT 1 1000 2.8 8.2 <0.2 0.11 <0.50 <0.20 21 12 <1 <10 <2 <2 5 <1 12 230 
11/6/96 15:35 DT 1 1400 0.9 8.1 <0.2 0.23 0.85 <0.2 <6 <6 
12/4/96 14:20 DT 1 1200 1.6 8.7 5.0 0.23 <0.5 <0.2 <6 <6 <1 <10 <4 <2 <4 <1 <10 395 
1/29/97 12:00 DT 1 480 25.0 7.9 1.4 <0.1 <0.5 0.39 69 10 <1 <10 4 <2 <4 2 53 160 
2/26/97 13:20 DT 1 760 3.1 8.4 1.2 0.11 0.54 0.23 <6 <6 1 <10 <4 <2 <4 <1 94 240 
3/18/97 13:45 DT 1 780 0.9 9.0 1.1 <0.5 <0.5 <0.2 <6 <6 <1 <10 <4 <2 <4 <1 20 225 
4/8/97 9:50 DT 1 940 <0.5 8.3 <0.2 <0.5 <0.5 <0.2 <6 <6 <1 <10 <4 <2 <4 <1 <10 300 
5/6/97 9:45 DT 1 1100 0.7 8.0 <0.2 <0.1 <0.5 <0.2 <6 <6 <1 <10 12 <2 23 <1 15 370 
6/5/97 9:15 DT 1 1200 0.5 8.2 0.2 0.10 0.50 0.20 6 6 
7/2/97 9:35 DT 1 1400 <0.5 8.2 <0.2 <0.1 <0.5 <0.2 <6 7 

6/30/98 13:00 DT 1 605 1.4 9.1 <1.3 <0.05 <1.0 0 7 5 
7/20/98 13:40 D 1 
8/11/98 11 :51 D 1 830 3.3 8.7 <1.3 <0.05 <1 <0.061 37 14 

9/2/98 9:10 D 1 1140 0.2 8.4 <1.3 <0.05 <1 <0.061 27 9 
10/1/98 9:15 D 1 1050 0.3 8.0 <1.3 <0.05 0.39 <0.061 <4 <1 
12/7/98 12:00 D 1 930 14.0 8.4 7.08 <0.05 0.52 0.89 20 7 
1/13/99 9:35 D 1 1170 4.4 11.3 4.40 <0.05 0.45 0.12 17 11 
2/18/99 13:00 D 1 975 1.3 8.7 1.89 <0.05 0.37 <0.061 9 6 
3/1/99 13:25 D 1 930 0.4 8.9 <0.44 <0.05 0.45 <0.061 <4 <1 

4/29/99 10:00 D 1 1070 0.8 8.3 <0.44 <0.05 0.28 0.08 <4 <1 
5/20/99 13:13 DT 1 1280 0.3 8.3 <0.44 <0.05 0.43 0.13 4 <1 <1 8 2K <2 <4 <2 <10 
5/20/99 13:13 DF <1 11 2K <2 <4 <2 <10 

6/9/99 11:15 D 1 1150 0.5 8.4 0.62 <0.05 0.40 0.10 6 4 
3/23/00 12:22 D 24 1240 3.4 8.3 1.40 <0.05 0.54 0.245 44 20 
3/24/00 11:05 
4/6/00 12:00 D 19 1370 3.2 8.3 1.90 <0.05 0.44 0.153 10 6 
4/7/00 6:00 

5/30/00 12:35 D 24 1600 0.8 8.1 <0.44 0.069 .0.20 0.214 <4 <1 
5/31/00 11:35 
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SOUTH COUNTY WATERSHED 

Type # umhos mg/L mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L 

SJOL01 7/21/93 15:00 D 1 480 0.66 8.2 <0.2 0.15 0.14 0.11 <S <5 
8/9/93 14:41 D 24 500 0.6 7.9 <0.2 <0.1 <0.1 <0.1 <5 <S 

8/10/93 13:41 
11/11/93 11:00 ST 1 1300 8200 7.6 2.4 8.7 45 21 11000 4000 <S <10 37 <2 <40 <10 42 
11/11/93 18:00 ST 3 830 1200 7.5 0.54 2.9 36 33 4200 1200 <S <10 <20 8.5 <40 <10 100 310 
11/12/93 14:30 
11/12/93 14:30 ST 1 780 400 7.8 <0.2 <S <10 lli®P <SO <40 <10 200 350 
11/12/93 20:00 ST 9 760 600 7.7 20 0.52 14 11 1100 150 <S <10 . ~~~1· .,, 17 <40 <10 100 300 
11/15/93 7:30 
11/14/93 12:30 ST 1 850 870 8.2 0.52 <5 <10 <20 <SO <40 :~g fEMlf 410 
11/15/93 ST 1 720 99 8 <0.2 150 37 <5 <10 <20 <SO <40 310 
12/29/93 14:00 DT 1 640 5.3 8.7 <0.2 <0.1 0.23 0.29 16 <5 
1/12/94 11:46 D 24 630 2.6 8.5 0.49 <0.1 0.18 0.32 <5 <5 
1/13/94 10:46 
1/26/94 12:20 ST 11 620 410 8.2 2.7 0.46 5.4 4.9 590 82 <5 <10 <20 5.9 <40 <10 35 200 
1/27/94 9:20 
1/27/94 12:00 ST 1 <5 <10 <20 21 <40 <10 48 147 
1/28/94 11:37 ST 7 630 170 8.4 0.45 0.35 2.2 1.6 300 96 <5 <10 <20 9.6 <40 <10 30 226 
1/28/94 23:37 
1/28/94 12:00 ST 1 620 120 7.3 0.51 0.28 1.5 1.5 220 49 <5 <10 <20 <2 <40 <10 22 220 
2/7/94 10:30 ST 1 540 120 8.1 0.44 0.2 2.8 2.6 310 120 <5 <10 <20 3.2 <40 <10 <10 210 
2/9/94 11:00 ST 1 530 440 ll 2.9 0.47 5.2 3.1 730 24 <5 <10 <20 14 <40 <10 38 176 

4/25/94 13:00 DT 2 <0.2 <0.1 4.7 3.2 <5 29 t'1ft:u@ 33 <40 <10 110 160 
4/25/94 15:00 
5/3/94 12:32 D 4 570 380 8.2 0.41 <0.1 4 4.7 1300 140 
5/4/94 11:32 

5/26/94 10:45 D 610 190 8.1 0.6 <0.1 0.84 1.4 49 41 
6/23/94 10:55 D 1100 0.96 7.9 0.67 0.15 <0.2 0.8 22 8 
5/25/95 13:30 400 0.7 8.1 <0.2 <0.1 <0.2 <0.2 <6 <6 
6/21/95 11:42 D 24 490 1 8.1 <0.2 <0.1 <0.2 <0.2 <6 <6 
6/22/95 10:42 
7/25/95 11:30 D 24 470 20.0 8.2 <0.2 0.21 0.88 <0.20 42 24 
7/26/95 10:30 
8/28/95 10:30 D 24 530 32.0 8.3 <0.2 0.21 0.29 0.27 65 24 
8/29/95 9:30 
9/11/95 14:03 D 24 980 3.4 8.4 <0.2 <0.10 0.76 <0.20 <6 <6 
9/12/95 13:03 
2/14/96 13:00 ST 1 490 1.4 8.3 <0.2 0.32 <0.50 <0.20 15 10 <1 13 3 <2 <2 <1 20 135 
3/12/96 15:18 ST 5 440 1.1 7.9 0.6 <0.10 <0.50 <0.20 <6 <6 <1 <10 12 <2 5 <1 17 142 
3/12/96 16:18 
3/12/96 18:18 ST 11 370 32.0 7.9 0.2 <0.10 c0.50 0.41 40 12 <1 <10 15 3 3 <1 20 198 
3/13/96 14:18 
3/13196 16:18 ST 36 360 3.6 8.0 0.2 <0.10 <0.50 <0.20 <6 <6 <1 <10 16 <2 <4 <1 110 128 
3/16196 14:18 
3/27196 14:35 D 440 1.4 7.8 1.0 <0.10 c0.50 <0.20 <6 <6 <1 <10 3 <2 <2 <1 37 320 
4/17/96 13:00 D 450 0.3 7.6 <0.2 0.10 <0.50 <0.20 <6 <6 <1 <10 <2 <2 <4 <1 23 115 
5/28196 15:45 D 450 0.6 7.6 <0.2 <0.10 <0.50 <0.20 <6 <6 <1 <10 <2 <2 7 <1 23 
1/29/97 14:15 D 260 4.0 7.8 1.1 <0.1 <0.5 <0.2 <6 <6 <1 <10 <4 <2 <4 <1 28 70 
2/26/97 12:50 D 390 0.9 7.7 0.8 <0.1 <0.5 <0.2 <6 <6 <1 <10 <4 <2 'c4 <1 <10 140 
3/18/97 14:20 D 410 <0.5 7.7 0.6 <0.5 <0.5 <0.2 <6 47 <1 <10 <4 <2 ·c4 <1 16 135 

•. 11) < 10 • I 
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. SOUTH.TY WATERSHED • • g n ar ness 
ug/L ug/L mg/L 

SJOL01 4/8/97 10:20 D 1 400 <0.5 7.5 <0.2 <0.5 <0.5 <0.2 <6 <6 <1 <10 <4 <2 <4 <1 <10 140 
5/6/97 10:15 . D 1 430 <0.5 7.6 <0.2 <0.1 <0.5 <0.2 <6 <6 <1 <10 4 <2 5 <1 21 134 
6/5/97 9:55 D 1 450 0.5 7.2 0.2 0.10 0.50 0.20 6 6 

6/30/98 13:30 D 1 390 0.40 7.8 <1.3 <0.05 <1.0 0.06 4 2 
7/20/98 14:00 D 1 400 0.3 7.8 <1.3 <0.05 1.40 <0.061 <4 <1 
8/11/98 12:14 D 1 430 0.9 7.6 <1.3 <0.05 <1 <0.061 10 6 

9/2/98 9:37 D 1 410 0.2 7.7 <1.3 <0.05 <1 0.09 <4 <1 
10/1/98 9:45 D 1 435 0.3 7.5 <1.3 <0.05 <0.2 <0.061 <4 <1 
12/7/98 12:40 D 1 425 0.2 7.9 <1.3 <0.05 0.26 0.06 <4 <1 
1/13/99 9:15 D 1 460 0.1 7.6 0.53 <0.05 <0.2 <0.061 <4 5 
2/18/99 12:20 D 1 460 0.2 7.8 <0.44 <0.05 0.21 0.06 <4 <1 
3/1/99 13:15 D 1 445 0.2 7.7 <0.44 <0.05 <0.2 <0.061 <4 <1 

4/29/99 9:30 D 1 430 0.2 7.6 <0.44 <0.05 <0.2 <0.061 <4 <1 
5/20/99 12:35 OT 1 455 0.2 7.7 <0.44 <0.05 0.36 <0.061 <4 <1 <1 <8 <2 4 <4 <2 <10 
5/20/99 12:35 DF 4 <8 3 <2 <4 <2 13 
6/9/99 10:45 D 1 405 0.2 7.7 0.75 <0.05 1.54 0.06 <4 <1 

3/23/00 11:24 DT 24 500 1.2 8.2 1.9 0.188 0.73 <0.061 4 2 
3/24/00 9:54 

4/6/00 11:15 DT 24 505 2.1 8.2 2.3 <0.05 0.3 <0.061 8 5 
417/00 9:50 

5/30/00 11:40 DT 24 505 5.7 8.0 <0.44 <0.05 0.92 0.0612 19 7 
5/31100 10:40 
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SOUTH COUNTY WATERSHED 

TCOL02 3/19/94 1:21 ST 3 390 110 7.8 4.1 0.57 3.1 1.8 240 54 <5 18 Kif.BJ 55 ,<40 <10 !&l?&tt.1 120 
3/19/94 5:21 
3/19/94 7:21 ST 7 520 220 7.7 2.4 0.15 1.6 1.6 270 44 <5 16 <20 6.9 ,<40 <10 44 170 
3/19/94 19:21 
3/19/94 21:21 ST 6 530 120 7.7 3.5 0.18 0.94 75 28 <5 <10 <20 8.8 <40 <10 15 180 
3/20/94 7:21 
3/20/94 9:21 ST 12 600 27 8.3 3 <0.1 0.77 0.57 13 <5 <5 <10 <20 <2 <40 <10 14 196 
3/21/94 7:21 
3/21/94 9:21 ST 12 660 16 8.3 2.8 <0.1 0.91 0.57 7 <5 <5 <10 <20 <2 <40 <10 10 204 
3/22/94 7:21 
3/22/94 9:21 ST 8 700 8.1 8.1 3.1 <0.1 0.2 0.35 <5 <5 <5 <10 <20 <2 <40 <10 21 254 
3/22/94 23:21 
3/24/94 18:25 ST 3 420 76 8.1 2.6 0.1 1.7 5.8 150 6 <5 <10 WtU 37 <40 <10 84 108 
3/24/94 22:25 
3/25/94 0:25 ST 7 500 320 8 2.3 <0.1 0.9 1.9 350 36 <5 19 24 8.5 <40 <10 55 172 
3/25/94 12:25 
3/25/94 14:25 ST 10 530 120 8 2.6 <0.1 1.3 4.6 92 14 <5 <10 <20 4.1 <40 <10 20 178 
3/26/94 8:25 
3/26/94 10:25 ST 12 610 28 8.2 2.6 <0.1 0.66 0.64 11 6 <5 <10 <20 2.6 <40 <10 <10 200 
3/27/94 8:25 
3/27/94 10:25 ST 12 680 15 8.2 2.6 <0.1 0.73 0.38 9 <5 <5 <10 <20 <2 <40 <10 <10 222 
3/28/94 11:25 I 
3/28/94 10:25 ST 5 730 12 8.6 2.8 <0.1 0.28 0.85 <5 <5 <5 <10 <20 <2 <40 <10 <10 256 
3/28/94 18:25 
4/25/94 14:25 ST 4 670 15 8.2 1.2 <0.1 0.78 0.75 12 6 <5 <10 <20 7.8 <40 <10 35 210 
4/25194 20:25 
4/25194 22:25 ST 19 710 34 8.3 1.6 <0.1 0.47 0.88 35 7 <5 <10 <20 <2 <40 <10 19 212 
4127194 10:25 
4/27/94 12:25 ST 10 710 16 8.2 2.3 0.1 0.68 0.52 5 <5 <5 11 <20 <2 <40 <10 14 234 
4/28/94 6:25 
4/28/94 8:25 ST 10 750 8.2 8.2 2 <0.2 0.27 0.42 <5 <5 <5 <10 <20 <2 <40 <10 12 236 
4/29/94 2:25 
1/21/96 18:56 ST 33 490 1200.0 7.9 2.6 0.15 5.10 4.60 2000 210 3 72 84 39 76 <1 380 330 
1/21/96 23:56 
2/20/96 13:22 ST 15 370 700.0 7.9 3.3 <0.10 2.20 3.10 1400 100 50 54 <2 <2 <1 180 120 
2/21/96 17:22 

11/21/96 14:30 ST 1 500 240.0 8.9 3.0 0.56 2.50 1.80 430 68 1 28 57 18 <1 160 
11/21/96 16:30 ST 3 480 770.0 8.3 4.0 0.16 3.20 3.50 1200 110 11 47 24 . 24 <1 208 
11/21/96 20:30 
5/20/99 11:00 OT 1040 8 <0.44 <0.05 0 7 3 <1 8 2 <2 <4 <2 <10 
5/20/99 11:00 OF <1 8 2 <2 <4 <2 <10 
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SOUTH.TY WATERSHED • • ur p 
NTU mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L 

SCBJ03 3/24/94 18:32 ST 5 1500 150 8 3.4 0.25 0.83 2.7 320 28 <5 25 26 6.8 <40 <10 99 375 
3/25/94 2:32 
3/25/94 4:32 ST 15 1900 21 8.1 6.7 0.31 0.53 1.4 32 9 <5 <10 <20 <2 <40 <10 36 514 
3/26/94 8:32 
3/26/94 10:32 ST 12 3500 1.8 8.5 6.4 <0.1 <0.2 0.61 5 <5 <5 <10 <20 <2 <40 <10 24 1020 
3/27/94 8:32 
3/27/94 10:32 ST 12 4800 1.1 8.4 5.5 <0.1 <0.2 0.33 6 6 <5 <10 <20 <2 <40 <10 17 1414 
3/28/94 8:32 
3/28/94 10:32 ST 4 5000 1.4 8.6 4.9 <0.1 0.89 0.48 <5 <5 <5 <10 <20 <2 <40 <10 <10 1496 

11/21/95 11:30 3500 5.8 8.5 1.4 <0.10 1.30 2.00 <6 <6 <10 <10 <20 <2 <40 <1 18 
3/13/96 8:00 ST 8 990 24.0 8.0 2.8 <0.10 1.10 0.97 56 14 2 <10 21 4 18 <1 68 342 
3/13/96 15:00 
3/13/96 17:00 ST 28 3300 14.0 8.4 5.0 <0.10 0.66 0.58 34 8 3 <10 20 <2 33 <1 37 1180 
3/16/96 13:00 
4/18/96 0:08 ST 5 2300 110.0 8.0 0.2 0.43 7.10 2.70 320 68 8 11 33 7 35 <1 120 765 
4/18/96 1:08 
4/18/96 3:08 ST 4 790 48.0 8.0 <0.2 0.14 1.70 1.40 98 21 2 <10 29 5 15 <1 64 246 
4/18/96 9:08 
4/18/96 11:08 ST 40 2800 4.7 8.5 <0.2 0.13 1.60 0.96 29 12 2 <10 13 <2 21 <1 33 1036 
4/21/96 19:08 
5/20/99 10:30 OT 2650 8 2 <0.05 0 22 8 2 9 6 <2 22 <2 12 
5/20/99 10:30 OF 2 9 6 <2 20 <2 <10 
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SOUTH COUNTY WATERSHED 

ur 
Type # umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L 

S1LE17 3/4/96 14:15 s 3 1100 4.2 8.4 0.7 0.23 <0.50 <0.20 20 11 <1 <10 9 <2 8 <1 39 512 
3/4/96 18:15 
3/5/96 14:15 s 36 800 2.8 8.4 1.2 <0.10 <0.50 <0.20 6 <6 <1 <5 16 8 5 <1 34 420 
3/8/96 12:15 

5/24/99 11:00 OT 1050 0 8 <0.44 <0.05 <0.2 <0.061 6 5 <1 8 <2 <2 <4 <2 13 
5/26/99 11:00 OF <1 <8 <2 <2 <4 <2 11 
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NEW. BAY WATERSHED • • 
STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd 

T # umhos NTU m /L mg/L 
F06P08 5/19/99 D 67 

5/19/99 D 34 
5/19/99 D 1 71 
9/13/99 10:00 D 24 3710 0.6 8.2 66 0.46 <0.5 0.31 3 
9/14/99 9:00 
9/14/99 10:00 D 24 3510 0.7 8.2 66 <0.05 0.26 0.40 9 6 
9/15/99 9:00 
9/15/99 10:00 D 24 3890 0.9 8.2 66 <0.05 <0.20 0.30 24 6 
9/16/99 9:00 
9/16/99 10:00 D 24 3740 0.8 8.3 115 <0.05 1.32 0.46 4 
9/17/99 9:00 
9/17/99 10:00 D 24 3570 1.0 8.2 115 <0.05 0.29 1.10 13 8 
9/18/99 9:00 
9/18/99 10:00 D 24 3630 0.7 8.2 58.1 <0.05 0.5 0.64 10 5 
9/19/99 9:00 
9/19/99 10:00 D 6 3730 0.5 8.4 95.5 <0.05 0.26 0.37 14 9 
9/19/99 15:00 
9/20/99 11:00 D 1 3760 1.1 8.0 62.5 <0.05 0.31 0.37 8 6 
5/12/00 13:45 D 1 
6/20/00 10:00 D 24 3130 1.1 8.1 62 <0.05 <0.20 0.55 <10 <1 
6/21/00 9:00 
6/21/00 10:00 D 24 3640 0.4 8.1 66 <0.05 0.63 0.52 13 13 
6/22/00 9:00 
6/22/00 10:00 D 24 2430 0.8 8.1 66 <0.05 <0.20 0.43 <10 <1 
6/23/00 9:00 
6/23/00 10:00 D 24 3630 2.4 8.1 70 <0.05 0.32 0.49 <10 <1 
6/24/00 9:00 
6/24/00 10:00 D 24 3480 4.5 8.1 62 <0,05 0.39 0.52 12 7 
6/25/00 9:00 
6/25/00 9:00 D 24 3460 1.1 8.0 66 <0.05 0.43 0.73 <10 <1 
6/26/00 10:00 
6/26/00 10:00 D 24 3620 1.0 8.0 66 0.07 0.35 0.52 <10 <1 
6/27/00 9:00 
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NEWPORT BAY WATERSHED 

I ~TATION DATE TIME We:LE: u!~os ~;: ;:_ o-P04 :! ;:! ,:~L ,:;L ~~ ,::L ,! ~~~L ,!~L Raraness I pR 

=- ::! !: mg/L ma/L 
SA0F01 3/18/91 22:00 ST 8 260 270.0 6.7 3.3 0.40 1.40 5.60 480 68 <20 <40 40 53 <40 <10 260 

3/19/91 6:00 
6/18/91 13:00 DT 21 1600 5.3 8.1 6.0 0.20 0.60 0.40 <5 <5 <1 <10 <30 <20 <10 : <2 <10 
6/19/91 9:00 
7/22/91 11:15 DT 22 1700 5.2 8.1 3.1 0.30 4.20 2.50 25 <5 <20 <40 20 6 <40 <10 70 498 
7/23/91 8:15 
9/16/91 9:00 DT 24 1500 40.0 8.4 5.5 0.10 0.70 1.50 62 19 
9/17/91 7:45 

1/5/92 12:25 ST 24 750 27.0 7.7 5.6 0.30 1.30 1.10 170 29 <20 <30 30 45 <40 <10 130 
1/6/92 11:25 
1/6/92 15:45 ST 4 266 42.0 7.8 1.9 0.90 0.50 170.00 740 86 <20 40 70 100 <40. <10 310 
1/6/92 18:45 
2/6/92 2:00 ST 4 530 390.0 7.5 5.0 0.93 3.60 41.00 2100 180 <20 50 100 84 50 <10 380 
2/6/92 5:00 

4/21/92 7:45 DT 24 2500 0.6 7.9 8.5 0.10 0.80 0.20 17 <5 <20 <30 <20 3 <40 <10 10 978 
4/22/92 6:45 
5/26/92 9:00 DT 24 1800 2.3 8.1 4.6 0.10 1.00 0.80 36 14 
5/27/92 8:00 
7/21/92 10:40 DT 23 2100 76.0 8.2 120.0 0.30 0.70 1.30 120 21 
7/22/92 8:40 
9/22/92 9:00 DT 24 1400 130.0 8.2 3.6 0.30 2.00 4.30 350 <5 
9/23/92 8:00 

10/27/92 9:10 DT 24 1300 180.0 8.0 2.9 0.63 2.80 3.00 270 5 <20 <30 <20 mtil <40, <10 58 76 
10/28/92 8:10 
11/18/92 8:20 DT 1 1900 16.0 8.0 6.1 0.19 0.86 0.56 31 8 

1/6/93 1:26 ST 7 230 140.0 7.8 2.4 0.25 0.92 1.10 240 44 <20 <30 <40, <10 ffffff!lli 74 
1/6/93 12:08 
1/6/93 13:08 ST 7 150 120.0 7.6 2.4 0.19 1.00 1.60 170 49 <20 <30 <40 <10 Wf:BtN 69 
1/6/93 19:08 
1/6/93 20:08 ST 8 130 140.0 7.8 1.8 0.18 0.94 0.84 280 33 <20 <30 <40· <10 fillllJW 46 
1/7/93 3:08 
1/8/93 16:00 ST 12 420 57.0 8.0 4.1 0.10 0.91 2.30 74 20 <20 <30 <40 <10 78 116 
1/9/93 14:00 
1/9/93 16:00 ST 11 840 29.0 8.2 7.3 0.14 0.77 1.80 34 9 <20 <30 <20 11 <40· <10 65 268 

1/10/93 14:00 
1/15/93 13:05 ST 17 220 130.0 7.9 2.4 0.17 0.55 1.20 250 26 <1 12 <30 

0" 
<4 @ft!EJ 66 

1/16/93 21:05 
1/16/93 23:05 ST 7 730 84.0 7.8 10.0 0.19 0.61 0.97 98 15 <7 <10 · <30 7.7 <4 66 230 
1/17/93 11:05 
1/17/93 10:10 ST 16 340 110.0 8.0 . 3.8 0.15 0.85 1.10 150 20 12 10 <30 5.4 <4 98 107 
1/18/93 16:10 
1/18/93 18:10 ST 8 790 54.0 7.8 9.2 0.14 0.88 0.99 57 14 <7 <10 <30 <3 <4 67 254 
1/19/93 8:10 
1/27/93 8:30 DT 1 2800 18.0 8.0 22.0 0.18 0.85 0.42 19 6 
2/7/93 20:15 ST 10 280 160.0 7.7 2.7 0.21 0.69 1.40 210 26 <20 <30 fatl:!:li~~ 34 <40 <10 %11011 83 
2/8/93 14:00 
2/8/93 16:00 ST 10 400 160.0 7.6 3.7 0.22 0.72 1.10 150 22 <20 <30 <20 46 <40 <10 97 116 
2/9/93 9:45 
2/9/93 10:00 ST 7 900 9.8 8.1 7.7 0.15 0.78 0.60 7 5 <7 <10 23 2.5 <5: <4 20 270 
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NEW. BAY WATERSHED • • 
u:L ,!~ Raraness I I stATIOH DATE TIIVIE ;:c~s u!~os ~~~ 

pR :! :: :: ;:. o:,oi :! !:! ~~l l~~L ,:~ .:~l ;L mg/L mall 

2/9/93 23:30 
SADF01 2/18/93 10:20 ST 11 430 96.0 7.4 3.5 0.11 0.79 1.00 150 31 <7 <10 filD.Z 24 7.4 <4 110 124 

2/19/93 6:20 
2/19/93 8:20 ST 13 200 220.0 7.7 2.1 0.11 0.77 1.50 380 47 <7 <10 <30 40 7.3 <4 fill!@~ 68 
2/20/93 8:20 
2/20/93 11:19 ST 15 1400 19.0 8.2 11.0 0.10 0.69 0.54 25 11 <7 <10 <30 5.4 <3 <4 27 508 
2/21/93 15:19 
3/17/93 7:30 DT 1 3200 5.2 7.7 20.0 0.10 1.10 0.44 17 7 
5/26/93 7:10 DT 1 2600 3.2 8.1 7.9 0.14 1.20 0.30 13 9 <20 <30 <20 <2 <40 <10 20 860 
7/13/93 9:15 DT 24 2600 26.0 8.1 6.4 0.10 1.10 0.64 81 9 
7/14/93 8:15 
9/14/93 10:20 DT 23 2100 2.7 8.2 7.7 0.27 1.00 0.43 <5 <5 
9/15/93 8:20 

10/16/93 11:56 ST 12 1700 180.0 7.8 13.0 0.88 8.00 3.40 280 45 <5 17 70 140 <40 <10 320 554 
10/17/93 9:56 
10/17/93 11:56 ST 12 1900 90.0 7.9 6.5 0.77 6.50 2.50 170 32 <5 15 42 86 <40 <10 220 626 
10/18/93 9:56 
10/18/93 19:56 ST 7 2000 40.0 8.2 7.1 1.40 4.20 1.40 54 7 <5 <10 26 26 <40 <10 100 680 
10/18/93 3:56 
10/26/93 10:20 DT 23 2500 85.0 8.1 9.9 0.92 3.10 1.20 240 4 <5 <10 36 81 <40 <10 130 884 
10/27/93 8:20 
11/11/93 10:45 ST 1 8.1 <10 43 170 <40 <10 400 
11/11/93 10:50 ST 6 540 160.0 7.3 12.0 0.37 5.10 3.00 300 67 5.1 <10 !ffiJBfil 100 <40 <10 IBW&l 146 
11/11/93 20:50 
11/12/93 15:00 ST 11 1500 18.0 8.2 7.8 0.33 2.20 0.78 31 12 <5 <10 <20 7.8 <40 <10 42 460 
11/13/93 11:00 
11/13/93 13:00 ST 12 1800 5.1 8.2 7.0 0.21 1.10 0.76 7.0 5.0 <5 <10 <20 <2 <40 <10 41 582 
11/14/93 11:00 
11/14/93 13:00 ST 11 1700 1.3 8.1 4.6 0.12 0.72 1.50 <5 <5 <5 <10 <20 <2 <40 <10 26 544 
11/15/93 9:00 
11/23/93 4:00 ST 4 1900 46.0 7.4 13.0 0.47 3.90 2.10 100 <5 <5 <10 41 31 <40 <10 130 602 
11/23/93 10:00 
11/23/93 12:00 ST 6 1700 32.0 7.4 11.0 0.50 3.70 1.20 43 7 <5 <10 33 16 <40 <10 78 512 
11/23/93 22:00 
11/24/93 0:00 ST 6 1600 16.0 7.4 7.6 0.40 2.50 0.84 12 <5 <5 <10 26 8.0 <40 <10 52 456 
11/24/93 10:00 
11/24/93 12:00 ST 12 1500 8.4 8.0 4.2 0.10 1.30 0.53 15 <5 <5 <10 <20 4.2 <40 <10 34 452 
11/25/93 10:00 
11/25/93 12:00 ST 11 1500 8.7 7.9 3.1 0.10 0.94 0.52 <5 <5 <5 11 <20 4.8 <40 <10 30 458 
11/26/93 10:03 
11/26/93 12:00 ST 8 1300 . 9.9 8.3 0.6 0.10 0.83 0.39 22 <5 <5 <10 21 5.1 <40 <10 41 256 
11/27/93 2:00 
11/30/93 2:00 ST 6 520 230.0 7.5 6.2 0.43 5.10 4.10 553 5.0 5.6 <10 f&.Wfil$9J}l <40 <10 ¥'.119@ 140 
11/30/93 12:00 

1/17/94 8:20 DT 24 2400 28.0 8.2 12.0 0.32 0.90 0.67 37 6.0 
1/18/94 7:20 
4/19/94 9:30 DT 21 2700 15.0 7.9 13.0 0.10 1.40 0.99 55 6 
4/20/94 5:30 
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NEWPORT BAY WATERSHED 

I.STATION DATE IIME SAMPLES =~ ~: ~=! ;_ ~;;L ~~L ,:. ,;~ .:t ,!7L Raraness I 
ur!~os ~~~ 

pR :! :! o-P04 ~=-Type # mg/L ma/L 
SADF01 4/24/94 2:04 ST 4 1500 76.0 7.3 9.6 1.50 5.50 2.20 250 42 <5 11 <40 <10 350 440 

4/24/94 8:04 
4/24/94 10:04 ST 14 1200 13.0 7.4 4.9 0.11 4.10 1.10 18 8 <5 <10 <40 <10 100 336 
4/25/94 14:04 
4/25/94 14:04 ST 6 470 72.0 7.4 3.9 0.26 3.20 2.90 150 18 <5 <10 <40 <10 rnmm 120 
4/26/94 0:04 
4/26/94 2:04 ST 12 520 54.0 7.7 3.6 0.10 1.50 1.70 67 11 <5 <10 <40 <10 130 132 
4/27/94 0:04 
4/27/94 2:04 ST 12 1200 32.0 8.0 5.3 0.10 1.20 0.95 9 <5 <5 <10 <20 4.9 <40' <10 53 330 
4/28/94 0:04 
10/4/94 12:07 ST 1 1400 120.0 6.8 15.0 7.70 30.00 3.70 140 14 26 21 310 54 130. 0.5 2200 400 
10/4/94 14:07 ST 10 2000 21.0 7.5 14.0 0.69 6.30 0.70 45 <5 2.8 <10 46 16 <40 0.67 290 555 
10/5/94 8:07 
10/5/94 10:07 ST 12 1700 52.0 7.6 9.2 0.89 6.50 0.99 110 19 1.4 <10 36 16 <40 3.8 190 450 
10/6/94 8:07 
10/6/94 12:39 ST 24 1700 28.0 7.7 4.5 0.37 0.51 1.10 91 31 <10 27 8.5 <40 9.8 120 440 
10/8/94 10:39 

10/26/94 8:15 DT 3000 7.6 7.8 18.0 0.22 1.10 0.20 41 <5 <1 <10 <40 <0.3 14 
11/8/94 4:35 ST 3 1100 120.0 7.1 13.0 2.20 7.00 2.10 240 48 3.9 12 <40 · 0.53 67 275 
11/8/94 8:35 
11/8/94 10:35 ST 3 1400 64.0 7.2 15.0 0.86 4.70 1.10 87 18 <1 <10 <40 <0.3 190 365 
11/8/94 14:35 
11/8/94 16:35 ST 14 2300 34.0 7.6 13.0 0.70 3.60 0.70 30 11 <1 <10 <40 <0.3 120 650 

11/10/94 2:35 
11/10/94 4:35 ST 3 550 600.0 6.3 4.7 0.80 7.50 7.10 1300 95 5.2 51 <40 · 0.45 720 160 
11/10/94 8:35 
11/10/94 10:35 ST 5 360 360.0 6.2 8.2 0.55 4.60 4.40 840 so 2.2 36 <40 <0.3 360 80 
11/10/94 18:35 
11/10/94 20:35 ST 15 640 72.0 6.2 10.0 0.44 2.60 1.40 160 16 <1 <10 <40 <0.3 92 135 
11/12/94 0:35 

12/5/94 2:00 ST 3 1400 12.0 7.4 11.0 0.97 5.10 2.20 240 48 1.4 <10 ftmii 21 <40· 0.52 230 402 
12/5/94 6:00 
3/21/95 6:37 ST 3 680 144.0 7.6 6.8 0.10 2.40 1.90 260 45 <1 <10 !WIP}Wi1 19 <40 1.2 95 172 
3/21/95 12:37 
3/21/95 14:37 ST 16 1600 12.0 8.2 9.7 0.10 0.96 0.78 35 11 <1 <10 15 4.9 <40' <1 <10 440 
3/23/95 6:37 
3/23/95 8:37 ST 8 580 33.0 8.0 3.8 0.10 1.20 1.40 160 32 <1 <10 32 9.8 <40 1.8 80 150 
3/23/95 22:37 
3/24/95 0:37 ST 15 1900 13.0 8.0 12.0 0.10 0.82 0.58 17 6 <1 <10 16 2.5 <40 <10 542 
3/25/95 4:37 
5/16/95 12:15 DT 24 2300 190.0 8.0 4.4 0.35 1.30 1.40 240 30 <1 <10 33 17 <40 <1 31 720 
5/17/95 11:15 
7/25/95 9:00 DT 24 2300 30.0 8.4 6.6 0.23 0.99 0.38 160 34 
7/26/95 8:00 

10/24/95 9:47 DT 24 2600 53.0 8.4 16.0 0.10 1.80 0.99 86 23 <1 71 270 29 <40 <1 370 
10/25/95 8:47 
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NEW. BAY WATERSHED • • I STATION DATE TIME SAMPLES ,;L ,:i ~!~ 
Raraness I u!~os ~~~ 

pR :: ==- ::~ ;:_ o:P04 = !!! :. .~~ .~~ .: Type # mg/L mq/L 

SA0F01 12/12/95 22:14 ST 5 680 550.0 7.1 24.0 2.30 13.00 7.60 1100 120 6 55 220 340 64 <1 910 156 
12/12/95 23:14 
12/13/95 1:14 ST 7 380 290.0 7.2 10.0 1.10 9.40 4.30 580 61 2 27 120 110 <40 <1 500 138 
12/13/95 13:14 

1/21/96 15:07 ST 3 6 18 110 92 96 <1 390 78 
1121/96 15:37 
1/31/96 2:36 ST 5 420 190.0 7.6 5.4 0.73 2.70 1.40 200 38 18 66 45 24 <1 250 112 
1/31/96 3:36 
1/31/96 5:36 ST 5 220 160.0 7.5 3.0 0.13 2.40 1.90 240 46 <10 55 49 16 <1 250 105 
1/31/96 13:36 

2/1/96 11:09 ST 24 1400 34.0 8.0 11.0 0.22 1.60 0.67 29 10 <1 <10 30 12 5 5 93 478 
2/3/96 9:09 

2/19/96 23:08 ST 5 2200 310.0 7.6 16.0 0.53 7.40 2.40 460 56 2 15 60 28 13 220 880 
2/20/96 0:08 
2/20/96 2:08 ST 17 370 180.0 7.5 6.8 0.38 2.50 4.70 380 60 8 31 88 <2 <2 <1 510 110 
2/22/96 6:08 
2/22/96 8:08 ST 20 2000 80.0 8.3 28.0 0.29 1.60 0.70 87 15 <1 30 23 6 8 27 680 
2/23/96 22:08 

3/4196 12:10 ST 5 1000 110.0 7.5 11.0 1.00 3.70 1.00 110 29 <10 MriW 19 10 <1 210 304 
3/4/96 13:10 
3/4/96 15:10 ST 10 350 150.0 7.6 3.4 0.48 1.90 1.30 200 33 <1 11 filff!lti 34 10 <1 190 104 
3/5/96 11:10 
3/5/96 13:10 ST 36 1400 3.0 8.4 9.6 0.28 0.50 0.24 7 <6 <1 <5 15 <2 <4 <1 50 608 
3/8/96 11:10 

4/23/96 9:15 OT 24 2500 14.0 8.2 22.0 0.47 2.10 0.38 49 16 <1 <10 49 <2 3 <1 34 1010 
4/24/96 8:15 
7/24196 8:21 OT 24 2200 73.0 8.1 4.7 <0.1 1.80 0.65 100 24 <1 <10 27 6 10 <1 54 820 
7/25/96 7:21 

10/30/96 7:40 ST 5 770 1200.0 7.0 18.0 2.00 15.00 9.20 2100 260 5 83 130 190 73 1 
~ 

270 
10/30/96 8:40 SF <1 <10 11 <2 19 <1 
10/30/96 10:40 ST 5 280 350.0 7.1 7.8 0.88 4.50 3.30 580 78 2 23 49 lliBW~ 26 <1 @Bllti 90 
10/30/96 18:40 
10/30/96 20:40 ST 43 1500 30.0 8.1 13.0 0.35 1.90 0.60 37 10 <1 <10 18 4 5 <1 76 556 

11/3/96 8:40 
11/5/96 9:20 OT 1 2400 3.4 8.0 14.0 0.50 0.88 0.50 9 <6 

11/21/96 8:35 ST 5 530 360.0 7.3 8.8 1.10 6.80 3.80 670 78 <1 30 f*lpWf® 11 20 <1 BJ.%1 194 
11/21/96 9:35 
11/21/96 11:35 ST 9 230 170.0 7.5 6.4 0.45 3.00 2.20 350 46 <1 20 fil1:Bff£¥[ftfill=1 15 <1 &11111 84 
11/22/96 3:35 
11/22/96 5:35 ST 34 1600 12.0 8.2 16.0 0.28 1.00 0.54 16 8 <1 <10 21 3 5 <1 110 594 
11/25/96 8:07 
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NEWPORT BAY WATERSHED 

I STAfiON DAYE ~=- = ,; ,! ~~ ,!~ Raraness I fiME J::LE#S u!~os ~';~ pR =~! = = ~: o.P04 :~ ~: ·=~ mg/L mall 
SADF01 12/9/96 16:30 ST 5 130 300.0 7.5 2.1 0.11 1.90 1.90 210 24 <1 19 iEttS1JEM 13 <1 i1BWt so 

12/9/96 17:30 
12/9/96 19:30 ST 7 390 100.0 7.5 6.0 <0.1 1.20 0.77 95 16 <1 <10 25 22 5 <1 97 156 

12/10/96 7:30 
12/10/96 9:30 ST 7 1100 14.0 8.1 13.0 <0.1 1.60 0.67 14 8 <1 <10 20 3 <4 <1 42 394 
12/10/96 21:30 
12/10/96 23:30 ST 15 320 92.0 7.7 5.1 <0.1 1.90 0.98 120 18 <1 <10 24 18 6 <1 91 92 
12/12/96 3:30 
12/12/96 5:30 ST 17 1600 8.6 8.1 13.0 0.40 1.70 0.38 9 6 <1 <10 17 6 <4 <1 83 700 
12/13/96 13:30 

1/1/97 11:00 ST 5 740 98.0 7.5 5.8 0.50 1.60 0.69 140 45 <10 ff.fflli'® 38 18 <1 ttmtn 224 
1/1/97 12:00 
1/1/97 14:00 ST 9 840 60.0 7.6 6.2 0.28 1.20 0.65 51 15 <1 <10 23 10 8 <1 89 256 
1/2/97 6:00 

1/29/97 8:35 DT 1 3100 4.4 7.9 26.0 0.23 0.73 0.20 <6 <6 <1 <10 22 <2 4 <1 57 1200 
4/15/97 8:30 DT 24 2000 <0.5 5.6 33.0 0.68 3.30 3.50 <6 <6 IFMI 95 23 21 110 22 110 940 
4/16/97 7:30 

7/8/97 8:30 DT 1 2100 1.9 8.0 15.0 0.12 0.8 0.23 14 6 <1 <10 6 2 <4 <1 31 
9/25/97 11:33 ST 5 500 1500 7.3 3.0 1.10 16.0 9.40 <0.5 2100 330 <1 54 ·J§~ 67 <1 9w 160 
9/25/97 12:33 SF 2 <10 23 <1 
9/25/97 14:33 ST 11 840 200 7.3 8.1 0.29 4.0 2.00 <0.5 270 51 4 <10 

~ 
52 23 <1 %ffiM 270 

9/26/97 10:33 SF 1 <10 20 14 <1 
9/26/97 12:33 ST 23 2000 5.2 8.2 10.0 0.16 1.5 0.58 <0.5 15 12 <1 <10 24 <2 5 <1 50 624 
9/28/97 8:33 SF <1 <10 20 <2 <4 <1 65 
9/28/97 10:33 ST 13 2100 2.1 7.9 9.1 <0.1 1.2 0.48 <0.5 7 <6 <1 <10 20 <2 4.0 <1 13 704 
9/29/97 10:33 SF <1 <10 18 <2 <4 <1 48 

10/29/97 8:40 DT 1 2600 12 7.8 16.0 <0.1 1.6 0.54 28 <6 <1 <10 12 3 5 <1 66 
11/10/97 8:17 SF 5 45.0 <0.5 2 <10 27 <1 440 610 
11/10/97 9:17 
11/10/97 11:17 SF 5 20.0 <0.5 <1 <10 19 <1 290 440 
11/10/97 19:17 
11/10/97 21:17 ST 29 1600 35 7.6 19.0 <0.1 3.2 1.10 <0.5 34 15 <1 <10 11 <1 130 460 
11/13/97 3:17 SF <1 <10 9 <1 100 
11/13/97 5:17 ST 14 450 130 7.4 6.6 0.54 3.4 1.60 <0.5 180 46 <1 13 11 <1 Wffi!M 142 
11/14/97 7:17 SF <1 <10 8 <1 
11/19/97 8:46 DT 12 2600 5.1 8.1 24.0 0.37 1.2 0.43 <0.5 18 <6 4 <10 <4 <1 76 1064 
11/19/97 19:46 SF 20 <10 21 <2 5 <1 98 
11/26/97 9:39 ST 5 270 730 8.5 5.6 1.10 7.3 4.80 1100 910 ~@m 53 fil1!1l .. N 38 <1 70 
11/26/97 10:39 SF <10 1r"""'---:.;--'r", <4 <1 37 
11/26/97 12:39 ST 16 500 90 7.4 7.3 0.20 3.1 1.30 <0.5 110 70 <1 <10 ,.1 31 8 <1 G\!"'l 134 
11/26/97 18:39 SF <1 <10 <2 <4 <1 
11/27/97 20:39 ST 30 2300 7 8.1 25.0 <0.1 0.88 0.31 <0.5 17 12 4 <10 20 2 <4 <1 &i 776 
11/30/97 5:00 SF 4 <10 16 <2 <4 <1 ~ 
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NEW. BAY WATERSHED • • 
I I s~n1c111 DAYE TIME SAMPLES 11!~,a ·~;: pH 

== ==: ;:: :; o-PCU ~=- ~=- :: 11:;L ~~ .: .. ~ .:~ 1!L 
Haraness 

Type # mg/L ll''ILL 
SADF01 12/6/97 4:06 ST 5 110 250 8.1 1.6 0.26 2.4 2 <0.5 410 360 <1 12 ~ptwt{fl1fil 15 <1 W'f&i 35 

12/6/97 5:06 SF <1 <10 <4 <1 
12/6/97 7:06 ST 5 160 170 7.7 2.9 0.19 2.0 2 <0.5 250 200 <1 <10 ~-~r;; 9 <1 .JQ 50 
12/6/97 15:06 SF <1 <10 <4 <1 
12/6/97 17:06 ST 8 370 84 7.7 5.4 0.21 1.8 4 <0.5 120 110 <1 <10 llifft.* 24 7 <1 K\f.#1 95 
12/7/97 7:06 SF <1 <10 <2 <4 <1 
12/7/97 9:06 ST 34 1500 22 7.9 19.0 0.26 1.4 0.52 <0.5 27 13 <1 <10 19 5 4 <1 56 504 

12/10/97 3:06 SF <1 <10 13 <2 <4 <1 32 
1/3/98 3:18 ST 5 11.0 1.30 4.7 0.96 57 <1 <10 ffiiltB 18 10 <1 180 256 
1/3/98 4:18 SF <1 <10 6 8 <1 110 
1/3/98 6:18 ST 14 970 34 7.2 9.2 <0.5 2.8 0.84 <0.5 28 18 <1 <10 37 6 6 <1 84 288 
1/4/98 8:18 SF <1 <10 29 <2 5 <1 46 
1/4/98 10:18 ST 34 1800 15 7.9 14.0 0.21 1.3 0.40 <0.5 21 9 <1 <10 25 4 <4 <1 34 594 
1n/98 4:18 SF <1 <10 22 <2 <4 <1 97 
1/9/98 5:19 ST 5 18.0 <0.5 0.85 <0.2 <10 <10 <2 13 <1 83 870 
1/9/98 6:19 SF <10 <10 <2 8.0 <1 -1-40 
1/9/98 7:33 ST 13 570 100 7.6 4.1 <0.5 1.8 4 <0.5 170 36 <1 <10 29 8 <1 <10 164 

1/10/98 12:09 SF <1 <10 8 -13 <1 <10 
1/10/98 14:09 ST 33 1900 6.6 8.1 15.0 <0.5 1.6 0.41 <0.5 10 8 <1 <10 14 29 <1 94 694 
1/13/98 6:09 SF <1 <10 <2 <4 <1 -1-40 
1/20/98 DT 24 2500 1.9 8.1 17.0 0.11 1.2 <0.2 <0.5 <6 <6 <1 <10 <2 <4 <1 <10 
1/21/98 <1 <10 14 <2 <4 <1 <10 
2/14/98 8:58 ST 5 500 85 7.4 8.4 <0.5 8.6 190 33 <1.00 12 .l 22 7 :~:gg ,,,n 110 
2/14/98 9:58 SF <1.00 2 2 4 
2/14/98 11:58 ST 7 210 75 7.6 4.4 <0.5 9.5 140 23 <1.00 8 WBThl 19 9 

~\~0%.1 
70 

2/14/98 23:58 SF <1.00 2 1a 2 2 
2/19/98 20:07 ST 5 670 75 7.7 11.5 <0.5 3.3 0.9 <1.00 16 m1um 35 10 <1.00 145 176 
2/19/98 21:07 SF <1.00 3 5.20 3 <1.00 31 
2/19/98 23:07 ST 5 390 60 7.6 6.2 <0.5 1.5 14.1 <1.00 5 mp 14 5 <1.00 57 150 
2/20/98 7:07 SF <1.00 2 . <1.00 2 <1.00 19 
2/20/98 9:07 ST 20 2400 11 8.0 26.6 0.5 1.2 8.9 <1.00 2 19.0 3 5 <1.00 44 850 
2/21/98 23:07 SF <1.00 2 27 3 6 <1.00 23 
2/22/98 1:07 ST 7 27 7.8 8.4 <0.5 1.4 9 <1.00 4 23 13 4 4,00 48 234 
2/22/98 13:07 SF <1.00 2 15 2 2 4,00 20 
2/22/98 15:07 ST 13 18 7.9 13.3 <0.5 1.1 ~ <1.00 5 23 7 6 4,00 49 298 
2/23/98 15:07 SF <1.00 2 17 1 4 4,00 20.0 
2/23/98 17:07 ST 10 64 7.1 4.4 <0.5 2.1 12 <1.00 7 fill1M 19.0 6 <1.00 71 64 
2/24/98 11:07 SF <1.00 2.10 1 2.00 <1.00 10 
3/25/98 5:27 ST 8 264 78 7.53 6.2 0 <1.0 <0.1 542 21 <1.00 7 itfti0 26 7 :~:: W\3!Fi 100 
3/25/98 19:13 SF <1.00 3 2 3 
3/25/98 21:13 ST 28 2340 6.9 8.26 26.1 <0.1 <1.0 0.9 4 <1 <1.00 2 36 4.90 5 <1.00 47 850 
3/28/98 3:13 SF <1.00 3 32 2 5 <1.00 50 
3/28198 9:13 ST 14 1500 10 8.16 10.2 <0.1 1.3 0.3 3 <1 <1.00 3 57 6 5.70 <1.00 57 512 
3/29/98 11:13 SF <1.00 2 15 3 9 <1.00 57 
4/20/98 13:11 DT 20 3050 2.1 8.10 19.9 <0.1 <1.0 <0.1 2 
4/21/98 8:11 

Appendix 5.2 

0016455



NEWPORT BAY WATERSHED 

I STATION DATE TIME SAMPLES u!;o, ~~~ = :: ~=- :_ ::L .!~ Raraness I pR = ;:_ o:P04 ~=- = .:~ .:~ ,;~L Type # mg/L mq/L 

SADF01 11/8/98 2:41 ST 5 835 80 7.0 9.2 1.74 12.20 4.59 500 240 3 t&.-W''iif 48 21 <2 ff!!Bi 230 
11/8/98 3:41 SF <1 

~~ . ·~ '•, ,,f:::?f. 
4 13 <2 

11/8/98 5:41 ST 10 755 28 7.5 11.0 0.29 2.18 2.75 140 100 <1 <8 28 13 7 <2 117 245 
11/8/98 23:41 SF <1 <8 18 4 4 <2 61 
11/9/98 1:41 ST 37 2060 6 7.9 17.0 0.17 1.30 0.34 14 10 <1 <8 18 3 <4 <2 64 705 

11/12/98 1:41 SF <1 <8 13 <2 <4 <2 43 
2/4/99 19:13 ST 5 1810 15 7.9 16.7 0.52 2.25 0.46 29 19 <1 <8 23 6 <4 <2 117 600 
2/4/99 20:13 SF <1 <8 17 4 <4 <2 90 
2/4/99 22:13 ST 14 560 24 7.5 6.2 0.28 1.38 0.61 52 44 <1 <8 23 12 6 <2 193 208 
2/6/99 0:13 SF <1 <8 14 <2 4 <2 222 
2/6/99 2:13 ST 33 2360 2 8.1 18.9 0.07 1.03 0.31 6 3 <1 <8 16 <2 6 <2 28 868 
2/8/99 18:13 SF <1 '<8 13 <2 7 <2 29 
2/9/99 17:00 ST 4 1050 28 7.8 10.6 0.26 2.56 0.61 120 40 <1 <8 39 25 8 <2 223 340 
2/9/99 17:45 SF <1 <8 17 <2 5 <2 81 
2/9/99 20:00 ST 9 985 24 7.7 11.4 0.08 1.89 0.77 66 42 <1 <8 31 15 8 <2 108 308 

2/10/99 12:00 SF <1 <8 18 <2 8 <2 53 
2/10/99 14:00 ST 38 2370 2 8.1 19.4 <0.05 0.90 0.28 <4 <1 <1 <8 21 <2 6 <2 64 872 
2/13/99 16:00 SF <1 <8 19 <2 7 <2 64 
3/15/99 8:32 ST 5 780 28 7.5 9.2 0.76 3.49 0.64 130 46 1 10 m.p 24 7 <2 ill~£) 220 
3/15/99 9:32 SF <1 <8 <2 <4 <2 
3/15/99 11:32 s 3 325 92 7.5 5.7 0.53 4.23 1.16 270 110 
3/15/99 15:32 s 
3/15/99 17:32 ST 41 1810 3 8.2 16.4 <0.05 0.88 0.21 OS 2 <1 <8 21 <2 <4 <2 33 724 
3/19/99 8:32 SF <1 <8 17 <2 <4 <2 30 
3/25/99 12:02 ST 5 595 26 7.3 6.6 0.72 3.76 0.73 120 14 1 <8 wp 21 10 <2 ~· 195 
3/25/99 13:02 SF <1 <8 3 7 <2 
3/25/99 15:02 ST 9 sos 23 7.6 6.9 0.13 1.14 0.67 52 18 <1 <8 

~ 
15 4 <2 115 158 

3/26/99 7:02 SF <1 <8 <2 <4 <2 49 
3/26/99 9:02 ST 38 1800 4 8.3 17.7 0.08 0.59 0.18 11 7 <1 <8 27 2 <4 <2 43 666 
3/29/99 11:02 SF <1 <8 16 <2 <4 <2 30 
4/6/99 13:07 ST 5 1050 62 7.5 11.9 1.05 7.44 0.46 110 so 1 <8 RlfW 14 8 <2 m•w 372 
4/6/99 14:07 
4/6/99 16:07 ST 12 405 98 7.6 4.1 0.18 2.51 1.08 140 46 1 8 m~,m 26 7 <2 *\TM 168 
417/99 20:07 SF <1 <8 <2 <4 <2 
417199 22:07 ST 12 1430 13 8.3 13.8 <0.05 0.76 0.32 16 10 <1 <8 21 3 <4 <2 41 480 
4/8/99 20:07 SF <1 <8 18 <2 <4 <2 30 
4/8/99 22:07 ST 3 900 38 8.0 7.1 0.43 2.12 0.57 44 24 300 
4/9/99 2:07 
4/9/99 4:04 ST 17 1950 4 8.1 15.0 <0.05 1.13 0.46 6 4 <1 <8 17 <2 4 <2 35 730 

4/10/99 13:44 SF <1 <8 19 <2 5 <2 31 
11/8/99 10:47 ST 5 1120 180.0 6.8 44.0 3.76 13.00 3.37 460 220 3 15 ff!Bm 40 54 <2 0ffl"7 320 
11/8/99 11:47 SF <1 <8 ~!' 10 39 <2 
11/8/99 13:47 ST 4 1770 80.0 7.1 38.3 1.85 11.00 1.81 300 160 1 <8 77 11 28 <2 365 504 
11/8/99 19:47 SF <1 <8 40 4 27 <2 290 
1/25/00 8:14 ST 11 420 190.0 7.3 14.0 1.10 4.40 3.67 0.17 370 230 2 14 96 52 19 <2 364 316 
1/25/00 19:14 SF 2 <8 36 16 12 <2 137 84 
1/26/00 7:40 ST 4 810 19.0 7.8 12.0 0.62 2.20 1.22 30 12 <1 <8 29 8 8 <2 74 184 
1/26/00 13:40 SF <1 <8 19 <2 6 <2 46 
1/26/00 15:40 ST 4 1910 5.6 8.1 16.0 0.23 1.40 0.46 22 12 <1 <8 Wf1'M1 2 <4 <2 32 so 
1/28/00 5:40 SF <1 <8 <2 <4 <2 27 
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NEW. BAY WATERSHED • • I STATION DATE TIIIIIE s;U: u!~os ~~: ,:~L ;~ ,:~L .!~ Raraness I pR 

=~! ==- ::~ :: ;r =- ;:_ .: u;~ .:~ mafL 
SADF01 2/4/00 10:00 D 24 2330 19.0 8.1 15.0 0.06 0.97 0.34 0.04 11 4 

2/5/00 23:00 
2/10/00 0:39 ST 5 2640 2.3 8.1 16.0 <0.05 0.82 0.12 <0.01 6 4 <1 <8 13 <2 <4 <2 19 920 
2/10/00 1:39 SF <1 <8 13 <2 <4 <2 17 
2/10/00 3:39 ST 20 1140 65.0 7.6 8.9 0.22 2.00 1.19 0.08 160 50 <1 <8 44 19 6 <2 167 296 
2/11/00 7:39 SF <1 <8 15 <2 <4 <2 51 
2/11/00 11:39 ST 8 1150 9.2 7.9 11.0 <0.05 0.69 0.44 0.09 12 7 <1 <8 14 3 <4 <2 47 296 
2/12/00 1:39 SF <1 <8 10 <2 <4 <2 34 
2/12/00 3:29 ST 6 305 100.0 7.6 4.1 0.24 1.70 1.49 0.12 220 90 <1 <8 191w. 38 8 <2 208 64 
2/12/00 13:39 SF <1 <8 <2 <4 <2 21 
2/12/00 8:46 DT 21 765 32.0 7.5 7.7 0.14 1.70 0.72 0.15 37 23 <1 <8 26 9 4 <2 85 295 
2/14/00 23:39 DF <1 <8 19 4 <4 <2 59 
2/16/00 6:55 ST 9 495 45.0 7.5 7.7 0.13 2.20 0.86 0.12 62 36 <1 <8 ®1t1 14 6 <2 98 160 
2/17/00 0:55 SF <1 <8 7 5 <2 74 
2/17/00 9:50 D 31 2100 6.1 8.2 15.0 <0.05 0.84 0.34 0.07 14 7 
2/20/00 4:32 
2/29/00 10:48 D 24 2420 2.2 8.2 23.0 0.06 0.79 0.18 0.04 8 4 
3/2/00 8:48 
3/3/00 19:40 ST 5 750 32.0 7.4 12.0 0.67 2.30 0.64 0.04 70 58 <1 <8 38 13 7 <2 166 280 
3/3/00 20:40 SF <1 <8 23 4 4 <2 90 
3/3/00 . 22:40 ST 9 535 37.0 7.6 8.1 0.24 1.30 0.58 0.07 56 38 <1 <8 20 8 <4 <2 72 232 
3/4/00 14:40 SF <1 <8 13 <2 <4 <2 37 
3/4/00 16:40 ST 10 330 45.0 7.6 6.9 0.30 1.20 0.83 0.12 76 32 <1 <8 .$] 14 <4 <2 97 136 
3/5/00 10:40 SF <1 <8 

•.4~~· 
7 <4 <2 59 

3/5/00 12:40 s 1.9 0.08 0.94 0.98 0.16 
3/5/00 12:40 
3/6/00 18:40 s 18 2200 5.4 8.2 25.0 <0.05 0.71 0.49 0.08 13 6 
3/8/00 2:40 
3/8/00 4:40 s 11 585 50.0 7.7 5.5 0.10 1.00 0.83 0.09 66 28 200 
3/9/00 0:40 

3/22/00 11:48 D 22 2850 3.3 8.2 22.0 <0.05 0.88 0.14 <0.01 30 10 
3/23/00 8:48 

4/4/00 12:58 D 24 2380 2.3 8.2 14.0 <0.05 1.10 0.21 0.02 110 68 
4/5/00 11:58 

4/20/00 11:30 D 2220 1.5 8.0 19.0 0.07 0.70 0.46 0.10 20 12 
4/20/00 11:30 

5/4/00 10:42 D 24 2610 6.4 8.2 14.0 0.12 1.00 0.34 0.15 46 26 
5/5/00 9:42 

5/30/00 12:15 D 24 2070 2.8 8.3 10.0 <0.05 0.55 0.15 0.01 13 7 
5/31/00 11:15 

6/6/00 12:22 D 24 930 10.0 8.4 1.9 0.06 · 1.20 0.25 0.02 26 18 
6/7/00 11:22 

6/27/00 13:15 D 2330 9.5 8.0 10.0 <0.05 0.63 0.18 0.02 <10 <1 
6/27/00 13:15 
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NEWPORT BAY WATERSHED 

I STATION DAtE nME SAMPLES u!~os ~~~ 
pH :: ==- !: ~: o-P04 = ~=- .: ~ .:~ 11'! ~ ;i_ .!~ Har:;.s 

Type # mg/L 

BCF04 6/19/91 10:15 DT 1 3000 37 8.2 21 0.2 0.5 0.7 64 10 <7 <10 <30 20 <10 <2 <10 
7/23/91 ·10:15 DT 1 2800 3.4 8.2 17 <0.1 2.9 9.8 29 7 <20 <40 <20 <2 <40 <10 30 710 
9/17/91 8:55 DT 1 2700 23 8.2 13 <0.1 0.1 1.1 36 9 

10/16/91 9:10 DT 1 1800 66 8.2 5.6 <0.1 0.8 3.8 110 19 
3/20/92 15:50 ST 4 920 21 7.7 6.4 0.2 1.1 2.1 760 96 <20 <30 m[] <40 <10 90 242 
3/20/92 17:50 
3/20/92 18:50 ST 10 340 6700 8.1 2.9 0.1 0.9 7.4 5200 600 <20 <30 \~':: 7 so <10 60 88 
3/22/92 3:50 

~3 3/22/92 9:50 ST 10 700 57 8.0 5.1 0.1 0.9 2.4 1600 190 <20 <30 <40 <10 40 168 
3/24/92 15:50 
3/26/92 18:20 ST 4 1100 38 8.1 5.3 <0.1 0.4 0.5 27 9 <7 <10 

El 
4 <10 <2 <10 271 

3/26/92 20:20 
3/26/92 21:20 ST 8 770 2400 8.0 5.4 <0.1 0.7 3.9 2200 240 <7 130 25 100 <2 110 194 
3/27/92 18:20 
3/28/92 0:20 ST 12 2400 58 8.4 15 <0.1 0.7 0.6 67 12 <7 <10 . 

. 

5 <10 <2 <10 628 
3/30/92 18:20 
4/22/92 9:00 DT 1 2730 3.2 8.3 13 <0.1 0.5 0.7 46 5 <20 <30 <20 <2 <40 <10 <10 726 
5/27/92 8:35 DT 1 3100 1.6 8.1 7.0 <0.1 0.4 0.3 11 11 
7/22/92 9:20 DT 1 3000 11 8.2 98 <0.1 0.3 0.5 11 5 
9/23/92 8:40 DT 1 2900 3.5 8.3 6.4 <0.1 0.54 0.35 11 6 

10/28/92 9:10 DT 1 3000 30 8.1 7.0 <0.1 3.9 1 120 13 <20 <30 <20 4 <40 <10 26 940 
11/18/92 9:00 DT 1 2900 2.4 8.2 9.0 <0.1 0.31 0.49 <S <5 

1/27/93 9:15 ST 1 2600 200 7.9 18 0.13 0.81 0.86 290 23 
2/18/93 11:49 ST 6 970 480 7.8 5.7 0.19 1.5 2.4 790 70 <7 <10 30 13 1.3 <4 57 214 
2/19/93 11:49 
2/19/93 13:30 ST 7 970 400 8.0 7.4 0.14 1.1 2.1 640 56 <7 <10 <30 10 12 <4 35 175 
2/19/93 15:48 
3/17/93 8:00 DT 1 2800 3.7 8.4 14 <0.1 0.47 0.2 29 <S 
5/26/93 7:30 DT 1 2200 6.2 8.4 11 <0.1 0.82 0.21 42 <S <20 <30 <20 <2 <40 <10 <10 520 
7/14/93 8:20 DT 1 2800 6.3 8.1 7.2 <0.1 0.41 0.17 <S <5 
9/15/93 9:10 DT 1 2900 2.6 8.1 6.6 <0.1 0.43 0.21 <S <S 
1/18/94 9:30 DT 1 2900 2.0 8.1 9.4 <0.1 0.57 0.14 <S <5 

2/6/94 18:00 ST 5 3100 5.2 8.3 13 <0.1 0.79 <0.1 120 14 <5 <10 <20 <2 <40 <10 27 780 
2n/94 2:00 SF <5 <10 <20 <2 <40 <10 <10 780 
2/7/94 4:00 ST 4 820 290 8.4 4.2 0.66 0.75 1.8 740 so <5 <10 <20 5.4 <40 <10 58 186 
2/7/94 10:00 
2/7/94 12:00 ST 11 640 1900 8.5 4.2 0.75 5.3 0.59 14000 880 5.9 <10 41 6.6 120 <10 140 368 
2/8/94 11:00 SF <S <10 <20 <2 <40 <10 <10 368 
2/8/94 12:43 ST 12 1800 500 8.2 9.1 0.18 0.81 3.5 790 34 <S 84 45 9.0 48 <10 97 668 
2/9/94 10:43 SF <S <10 <20 <2 <40 <10 <10 668 
2/9/94 12:43 ST 11 2700 88 8.3 14 0.14 0.51 1.3 170 7.0 <S 21 <20 <2 <40 <10 25 448 

2/10/94 8:43 
2/10/94 12:43 ST 8 2900 38 8.4 13 0.13 15 0.83 170 <5 <S 13 <20 <2 <40 <10 27 730 
2/11/94 2:00 
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NEW. BAY WATERSHED • • I STAIION DATE TIME SA:LES v!~os ~: pR :! :! :: ;: o:P04 = ;:_ ;L ;L .~~ ,:L ,;L .:i Rar:ess 
Ty # mg/L g/L 

BCF04 2/17/94 6:00 ST 5 1100 4000 8.1 5.8 0.22 2.4 20 9000 530 
~ 

870 690 <10 lfa 'J 
230 

2/17/94 14:00 SF 11 <40 <10 230 
2/17/94 16:00 ST 10 630 7000 8.4 3.6 0.27 19 31 23000 1200 <5 1900 1500 <10 wr 150 
2/18/94 10:00 SF <5 11 <40 <10 150 
2/18/94 12:00 ST 11 890 1800 7.7 4.9 0.18 4.0 8.6 3100 116 <5 330 230 <10 ;~n 210 
2/19/94 8:00 SF <5 13 <40 <10 210 
2/19/94 10:00 ST 11 2300 210 8.4 14 <0.1 1.1 1.5 390 12 <5 44 <40 <10 52 518 
2/20/94 6:00 
2/20/94 8:00 ST 13 450 3500 8.5 3.4 0.10 4.9 14 7000 260 7.2 400 <10 190 
2/20/94 8:00 
2/21/94 10:00 ST 7 600 170 7.9 3.8 0.16 0.39 3.5 340 14 <5 33 .71 6.0 <40 <10 46 140 
2/21/94 22:00 SF <5 <10 <2 <40 <10 <10 140 
2/22/94 0:00 ST 17 2200 400 8.4 11 0.15 0.83 3.5 1100 56 5.9 91 52 13 68 <10 110 560 
2/23/94 8:00 SF <5 <10 <20 <2 <40 <10 <10 560 
2/23/94 10:00 ST 12 2500 600 8.6 12 <0.1 0.78 8.1 960 28 <5 <10 <20 <2 <40 <10 17 686 
2/24/94 8:00 
2/24/94 10:00 ST 12 2700 160 8.5 13 <0.1 0.34 1.8 320 5.0 <5 <10 <20 3.0 <40 <10 20 704 
2/25/94 8:00 SF <5 <10 <20 <2 <40 <10 <10 704 
3/24/94 19:00 ST 3 880 2300 8.4 2.7 0.12 0.83 11 3300 310 300 210 <10 rsx: 234 
3/24/94 23:00 
3/25/94 1:00 ST 3 630 11000 8.5 3.2 0.26 3.0 7.3 15000 1200 :1:.amr 1400 1100 <10 MB*~ 374 
3/25/94 5:00 
3/25/94 7:00 ST 18 1500 460 8.2 6.6 0.12 1.4 2.6 580 40 <5 77 9£1 10 47 <10 84 234 
3/26/94 9:00 
3/26/94 9:00 ST 12 2800 23 8.5 9.4 0.12 <0.2 1.1 110 9 <5 26 <20 <2 <40 <10 23 656 
3/27/94 7:00 
3/27/94 9:00 ST 12 3100 18 8.5 10.5 <0.1 0.68 2.1 45 9 <5 15 <20 <2 <40 <10 11 732 
3/28/94 7:00 
3/28/94 11:00 ST 4 3000 24 8.5 9.8 <0.1 0.49 1.3 52 20 <5 11 <20 <2 <40 <10 <10 694 
3/28/94 17:00 
4/20/94 8:30 DT 1 3200 3.9 7.9 8.4 <0.10 0.48 0.56 <5 <5 

11/10/94 9:00 ST 4 990 620 6.6 5.1 0.34 4.2 5.2 1200 45 1.9 96 W.ftB 32 65 <0.3 filllJ.&1 205 
11/10/94 15:00 
11/10/94 17:00 ST 13 1400 12 6.8 2.2 0.13 0.63 0.85 32 <5 <1 <10 21 <2 <40 <0.3 28 290 
11/11/94 17:00 
11/12/94 9:04 ST 24 1500 0.55 8.3 0.26 <0.1 0.36 <0.2 <5 <5 <1 <10 6.3 <2 <40 <2 26 580 
11/14/94 7:04 
11/30/94 8:00 DT 1 <1 <10 26 5.5 <40 0.7 36 

3/3/95 10:00 ST 3 2200 360 7.9 8.5 0.15 2.8 1.93 490 31 <1 56 'tU ... , <40 <1 96 464 
3/3/95 14:00 
3/3/95 16:00 ST 18 3400 120 8.2 10.0 <0.1 1.5 0.96 180 22 <1 <10 16 <2 <40 1.5 12 738 
3/5/95 0:00 
3/5/95 2:00 ST 13 490 2000 7.8 2.7 0.51 4.2 11 4600 99 f.fll,Th@ 310 ®t1111 84 270 <1 ;i~d 155 
3/6/95 8:00 
3/6/95 10:00 ST 12 1000 300 8.0 5.7 <0.1 2.3 2.2 360 31 <1 40 31 6.5 51 <1 65 
3/7/95 8:00 

3/10/95 22:30 ST 3 1200 4200 8.0 4.2 <0.1 11 16 7500 750 10 520 MB.it~ 110 420 <1 fo7ffi)f 280 
3/11/95 2:30 
3/11/95 4:30 ST 14 550 2100 7.8 3.3 <0.1 4.6 7.2 2800 280 4.7 240 twn,an 37 190 <1 [?.If~~% 158 
3/12/95 6:30 
3/12/95 8:30 ST 8 1000 150 8.0 6.1 0.14 1.6 1.4 200 24 <1 24 24 4.9 <40 <1 41 236 
3/12/95 22:30 
5/16/95 11:45 DT 24 <1 <10 13 <2 <40 <1 <10 850 
5/17/95 10:45 
7/25/95 9:00 DT 24 <1 <10 8 <2 <40 <1 19 
7/26/95 8:00 
9/19/95 10:00 DT 24 <1 <10 19 3 <40 29 745 
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NEWPORT BAY WATERSHED 

I STATION DATE TIME -w;ce#s u;;os ~;: pH =~ :,~ :: ~:_ o-P04 = ~=- .: 11:L ~~ ;;,_ ! :U!. ~!: Har::_s 
mg/L 

BCF04 9/20/95 9:00 
1/21/96 15:36 ST 5 1200 370.0 7.2 2.8 0.37 2.60 2.60 250 68 ---- 22 28 <1 160 298 
1/21/96 16:36 
1/21/96 18:36 ST 10 970 160.0 7.6 3.0 <0.10 1.30 1.20 130 18 <1 14 @PfJ!J 6 <20 <1 42 224 
1/22/96 12:36 
1/22/96 14:36 ST 31 2100 15.0 8.3 2.8 0.18 0.68 0.33 15 6 <1 <10 31 <2 6 <1 17 
1/25/96 14:36 
1/31/96 3:43 ST 5 650 50.0 7.4 2.7 <0.10 1.40 1.00 69 15 <1 14 @7~?-1 5 9. <1 77 138 
1/31/96 4:43 
1/31/96 6:43 ST 20 1000 170.0 8.2 4.9 0.11 1.60 1.60 184 24 <1 20 32 5 24 11 150 238 
2/1/96 20:43 
2/1/96 22:43 ST 12 2000 32.0 8.3 6.3 <0.10 2.50 0.81 37 6 <1 10 19 <2 9 3 26 490 
2/2/96 20:43 
2/3/96 10:43 ST 10 1300 86.0 7.9 4.2 0.12 1.50 1.00 61 15 <1 <10 39 4 10 8 23 260 
2/4/96 4:43 

2/20/96 2:18 ST 5 2300 26.0 7.8 3.4 <0.10 2.50 0.68 48 20 <1 <10 29 2 19 <1 45 576 
2/20/96 3:18 
2/20/96 5:18 ST 27 690 340.0 7.7 7.9 0.21 1.00 1.60 330 48 <1 ffiK?@Zfil:@!fJ&l <2 <2 <1 68 160 
2/22/96 9:18 
2/22/96 11:18 ST 20 1400 110.0 8.1 9.0 0.22 1.70 1.10 88 13 <1 13 26 <2 16 <1 <10 345 
2/24/96 1:18 
3/27/96 10:25 DT 1 <1 <10 4 2 5 <1 35 850 
7/24/96 8:45 DT 1 <1 <10 6 <2 7 <1 14 790 
9/24/96 8:35 DT 1 <1 <10 4 <2 5 <1 34 710 
1/29/97 8:55 DT 1 <1 16 12 4 18 <1 100 800 
4/16/97 8:55 DT 1 <1 <10 11 4 10 <1 28 900 
5/20/97 8:30 DT 1 <1 <10 4.1 <2 <6 <1 48 780 

7/8/97 8:55 DT 1 <1 <10 <4 <2 6 <1 24 
9/24/97 8:45 DT 1 <1 40 6 <2 7 4 40 
9/25/97 10:15 ST 5 2400 190 7.3 10.0 0.29 4.5 2.50 <0.5 280 72 <1 15 43 8 23 <1 110 590 
9/25/97 11:15 SF <1 <10 30 3 14 <1 76 
9/25/97 13:15 ST 11 2000 59 7.5 5.1 <0.1 2.1 1.10 <0.5 79 31 <1 <10 18 <2 12 <1 51 500 
9/26/97 9:15 SF <1 <10 16 2 8 <1 35 
9/26/97 11:15 ST 23 2500 24 8.4 2.8 0.11 1.4 0.55 <0.5 34 17 <1 <10 20 <2 <4 <1 36 648 
9/28/97 7:15 SF <1 <10 21 <2 6 <1 39 
9/28/97 9:15 ST 13 2900 23 8.0 4.7 <0.1 1.6 0.49 <0.5 31 <6 <1 <10 20 <2 5· <1 29 800 
9/29/97 9:15 SF 1.0 <10 21 <2 7 <1 15 

11/19/97 11:00 DT 12 3000 22 8.1 5.4 0.16 1.8 0.39 <0.5 58 6 4 <10 24 <2 5 <1 80 790 
11/19/97 22:00 DF 4 <10 15 <2 4 <1 110 

12/6/97 1:46 ST 5 <1 18 Etls,M 9 12 <1 448 265 
12/6/97 2:46 SF <1 <10 <2 <4 <1 38 
12/6/97 4:46 ST 16 520 1700 7.4 5.0 0.31 3.8 5,0 0.50 1800 1600 1 190 rap 25 120 <1 fill'{:;; 150 
12/7/97 10:46 SF <1 <10 <2 4.0 <1 
1/20/98 DT 24 <1 <10 9 <2 <4 <1 <10 
1/21/98 DF <1 <10 10 <2 4.0 <1 <10 
2/14/98 9:01 ST 5 330 <1.00 24 18 <1.00 43.0 410 
2/14/98 10:01 SF <1.00 2 5 <1.00 8 
2/14/98 12:01 ST 4 2500 <5.00 265 158 <1 oo rim,,% 70 
2/14/98 18:01 SF <1.00 3 19 <1:00 @,.~fNi; 

2/15/98 10:01 ST 18 1300 210 8.2 6.6 <0.5 1.7 11.0 280 42 <1.00 28 22 2 51 328 
2/16/98 20:01 SF <1.00 4 1,0 <1.00 27 
2/16/98 22:01 ST 11 490 1100 7.9 6.2 <0.5 1.6 11 <1.00 77 50 <1.00 84 116 
2/17/98 18:01 SF <1.00 7 8 <1.00 47 
2/17/98 20:01 ST 7 800 180 8.0 4.9 <0.5 2.6 10 <1.00 29 21 2 45 208 
2/18/98 8:01 SF <1.00 3 5 <1.00 19 
2/19/98 22:20 ST 5 520 310 7.8 4.9 <0.5 1.6 2 <1.00 33 20 <1.00 55 124 
2/19/98 23:20 SF <1.00 3 3 <1.00 5.60 
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NEW. BAY WATERSHED • • 
I STATION DATE tlME SNAPLES u!~os ~';~ 

pH =~! ::,! !: ::: o-P04 = ~= .: .!~ .~~ ,;,;._ ::;i_ ,;:_ .!~L Har:::_s 
Type # mg/L 

BCF04 2/20/98 1:20 ST 8 520 750 7.8 4.4 0.50 2.6 10 <1.00 74 filliill 14 47 <1.00 84 125 
2/20/98 15:20 SF <1.00 3 <1.00 6 <1.00 22 
2/20/98 17:20 ST 16 1400 89 8.1 6.2 <0.5 2.1 10 <1.00 13.0 12 3 11 <1.00 17 340 
2/21/98 23:20 SF <1.00 3 11 <1.00 5 <1.00 9 
2/22/98 1:20 ST 8 1300 8.0 6.6 0.60 2.9 9 <1.00 120 wp 20 78 :;:m1prn 141 -{l,· ,; 
2/22/98 15:20 SF <1.00 3.90 2 5 
2/22/98 19:20 ST 11 460 7.9 4.0 <0.5 2.4 44.,0 <1.00 51.0 Wf'Ai 14 32.0 ct,00 138 135 
2/23/98 15:20 SF <1.00 :3.80 3 6 ct,00 11 
2/23/98 17:20 ST 10 3000 7.7 5.3 0.8 3.9 9.5 <5.00 239 •m 29 161 :~:gg m~m 85 
2/24/98 11:20 SF <1.00 4 1 4 
3/25/98 8:56 ST 5 490 2900 8.21 13.7 0.7 3.6 0.3 4720 353 <20 345 .N.W1r··f.;:~: 235 

<~~go ffitf!m 330 
3/25/98 9:56 SF 1 4 <1.00 5 
3/25/98 11:56 ST 5 328 1500 8.19 3.1 <0.1 2.8 0.6 2060 162 <5.00 215 1¥1@ 36 141 :t:@'141@ 70 
3/25/98 21:56 SF 2 2 2 12 
3/25/98 23:56 ST 26 1340 240 8.50 9.3 <0.1 <1.0 0.9 267 10 <1.00 39 34.0 8 30 <1.00 76 336 
3/28/98 1:56 SF 1 4 13 44 6 <1.00 20.0 
3/28/98 3:56 ST 16 1580 80 8.48 4.4 0.10 1.20 0.60 103 13 <1.00 17 19 4 17 <1.00 43.0 390 
3/29/98 9:56 SF <1.00 1.90 7 <1.00 7 <1.00 9 
11/8/98 6:40 ST 5 805 320 7.6 5.3 0.23 4.85 5.20 920 160 2 @p' 18 47 <2 172 190 
11/8/98 7:40 SF <1 7 23 <2 76 
11/8/98 9:40 ST 9 1170 58 7.8 6.6 0.11 4.28 1.35 220 120 <1 ~m 3 17 <2 40 320 
11/9/98 1:40 SF <1 

!?· 
<2 6 <2 12 

11/9/98 3:40 ST 14 2350 6 8.3 3.7 <0.05 1.10 0.28 18 10 <1 <8 <2 5 <2 19 640 
11/10/98 15:40 SF <1 <8 2 5 <2 13 
11/28/98 6:27 ST 5 1030 320 7.7 5.7 0.07 4.63 4.04 850 130 2 ~illl 16 32 <2 164 248 
11/28/98 7:27 SF <1 < <2 5 2 <10 
11/28/98 9:27 ST 12 1310 27 8.1 4.8 <0.05 1.79 0.64 290 80 <1 11 19 <2 10 <2 22 334 
11/29/98 7:27 SF <1 <8 14 <2 6 <2 <10 
11/29/98 9:27 ST 27 2110 8 8.3 2.9 <0.05 0.86 0.25 40 20 <1 <8 13 <2 6 <2 14 605 

12/1/98 13:27 SF <1 <8 12 <2 5 <2 <10 
12/1/98 15:27 ST 9 705 152 8.0 2.7 <0.05 1.78 1.93 300 240 <1 f,f~J91Wl 6 20 <2 64 185 
12/2/98 7:27 SF <1 re, ·. ''''~""ltr ·, ' <2 <4 <2 <10 
1/25/99 9:31 ST 5 650 116 8.0 4.6 0.06 1.60 1.93 300 100 <1 "rw® 6 17 <2 67 168 
1/25/99 10:31 SF <1 <2 5 <2 18 
1/25/99 12:31 ST 11 1070 30 8.1 4.4 <0.05 0.99 0.70 62 18 <1 14 <2 5 <2 16 300 
1/26/99 8:31 SF <1 <8 10 <2 5 <2 <10 
1/26/99 10:31 ST 14 645 350 8.0 3.1 0.09 1.84 2.78 670 90 <1 ffilf' iI1$iJ 13 33 <2 120 115 lfa 1/27/99 12:31 SF <1 < 9 <4 <2 82 
1/27/99 14:31 ST 22 1860 750 8.2 4.1 0.05 0.89 4.28 430 100 <1 r~,rn 29 14 31 <2 106 552 
1/29/99 8:31 SF <1 9 <2 <4 <2 <10 
4/6/99 13:09 ST 5 1470 436 8.0 3.9 0.28 3.09 2.45 580 120 <1 {~. ::::~~-:-: ;1'tfi 11 29 <2 118 250 
4/6/99 14:09 SF <1 < <2 <4 <2 <10 
4/6/99 16:09 ST 14 985 154 8.2 1.5 0.05 0.84 0.89 200 30 <1 25 4 12 <2 46 250 
4/7/99 18:09 SF <1 14 <2 <4 <2 <10 
4/7/99 20:09 ST 13 1710 25 8.4 1.0 <0.05 0.55 0.31 56 18 <1 12 <2 <4 <2 13 450 
4/8/99 20:09 SF <1 11 <2 <4 <2 <10 
4/8/99 22:09 ST 3 1630 107 8.4 1.3 0.05 0.71 0.65 140 20 <1 23 3 9 <2 33 448 
4/9/99 2:09 
4/9/99 4:09 ST 17 1850 8 8.4 1.1 <0.05 0.44 0.19 18 6 <1 <8 11 <2 5 <2 <10 522 

4/10/99 12:09 SF <1 <8 10 <2 4 <2 <10 
1/25/00 10:15 ST 1 <1 15.7 4.26 9.9 <2 40.7 
1/25/00 10:15 SF 1 <1 <8 8.43 <2 4.55 <2 15.7 360 
2/11/00 12:19 ST 8 1300 12 8.2 1.6 <0.05 0.61 0.441 0.1 230 130 <1 <8 12.9 <2 <4 <2 14 320 
2/12/00 2:19 SF <1 <8 10.5 <2 <4 <2 <10 
2/12/00 4:19 ST 5 575 550 8.0 3.9 0.085 1.3 1.89 0.22 750 290 1.25 69.3 57.9 7.66 49.1 <2 114 130 
2/12/00 12:19 SF <1 <8 6.96 <2 <4 <2 <10 
2/12/00 14:19 ST 36 1800 21 8.3 1.3 <0.05 0.71 0.502 0.107 30 16 <1 <8 10.2 <2 <4 <2 <10 585 
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NEWPORT BAY WATERSHED 

I STATION DATE fiME SAMPLES u!~os ~~~ 
pH 

=~~ ::! =~ :: ;~ ~~: ~= l~~L ~~ .:~ ;;L ,;_ ,:~L !~ Har:ess 
Type # g(L 

BCF04 2/15/00 9:19 SF <1 <8 9.77 <2 <4 <2 <10 
2/29/00 9:11 DT 24 2450 13 8.4 1.5 <0.05 1.1 0.291 0.065 26 22 

3/2/00 7:11 
3/3/00 19:42 ST 3 <1 <8 11.4 2.09 6.79 <2 16.9 264 
3/3/00 23:42 SF <1 <8 7.07 <2 <4 <2 <10 
3/5/00 11:42 ST 10 475 750 8.0 3.3 <0.05 1.2 2.2 0.408 830 420 1.4 68.6 .w. 6.47 53.2 <2 114 115 
3/6/00 5:42 SF <1 34.9 ¥'" 3.14 26.8 <2 58.6 
3/6/00 7:42 s 24 785 60 8.4 3.4 <0.05 0.77 0.612 0.061 88 60 
3/8/00 2:42 
3/8/00 4:42 s 11 1670 670 8.1 <0.44 <0.05 1.2 2.11 0.154 750 370 
3/9/00 0:42 
4/5/00 11:37 D 24 2740 24 8.4 1.4 <0.05 0.41 0.398 0.038 93 20 
4/6/00 10:37 

5/11/00 10:00 D 2820 38 8.3 1.3 <0.05 0.71 0.37 0.047 88 50 
5/11/00 10:00 
6/6/00 11:48 D 24 2960 35.2 8.4 2.5 <0.05 1.1 0.643 0.099 88 44 
617100 10:48 
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NEW.T BAY WATERSHED • • 
=~! = :~ !~ ;~ !~ Raraness I lstATION bATE TIME sAMPLEs u!~os• ~;~ pR ::! ::~ o-P04 ::~ !:! = ~~ = Type # mg/L mq{L 

SDMFOS 6/18/91 13:30 OT 21 3600 36 8.5 54 0.1 0.5 73 11 12 <10 <30 30 <10 6 <10 
6/19/91 9:30 
7/22/91 11:45 DT 22 3800 3 8.5 130 <0.1 4.3 2.9 36 8 <20 <40 <20 <2 <40 10 <20 940 
7/23/91 8:45 
8/20/91 8:40 OT 25 3500 3.9 8.4 54 <0.1 1.3 1.2 52 28 
8/21/91 9:10 
9/16/91 9:40 DT 24 3600 16 8.5 65 <0.1 0.2 1.3 44 10 
9/17/91 8:40 

10/15/91 10:00 OT 23 3400 11 8.5 110 <0.1 0.9 1.7 39 8 
10/16/91 8:00 
12/18/91 8:45 OT 1 3600 1.6 8.2 84 1.1 <0.5 2 <5 <5 
4/21/92 8:10 OT 24 3400 1.2 8.2 79 <0.1 2.1 0.9 99 12 <20 <30 <20 2 <40 <10 10 924 
4/21/92 7:10 
5/26/92 9:20 OT 24 3600 4.7 8.4 39 0.1 1.2 · 0.9 70 16 
5/27/92 8:20 
6/23/92 9:20 OT 24 3400 22 8.5 63 <0.1 1.5 0.2 50 11 
6/24/92 8:20 
7/21/92 11:00 DT 24 3400 23 8.6 49 0.7 1.1 1.1 51 12 
7/22/92 10:00 
8/25/92 10:00 OT 24 3000 12 8.4 55 0.2 0.9 0.97 30 11 
8/26/92 9:00 
9/22/92 9:25 OT 24 3200 7.8 8.7 50 0.2 1.3 1.5 31 7 
9/23/92 8:25 

10/28/92 9:25 OT 1 3100 19 8.0 58 0.29 1.5 1.8 33 7 <20 <30 <20 4 <40 <10 36 930 
11/18/92 9:10 OT 1 3300 35 8.1 84 0.31 0.99 1.2 55 12 

12/7/92 12:00 ST 1 290 1000 8.2 5.9 0.53 2.9 7.4 2300 200 <20 <30 22 17 <40 <10 130 
12/7/92 15:10 ST 1 230 980 8.4 3.8 0.42 3.2 7.7 2400 240 <20 <30 <20 18 <40 <10 130 
12/7/92 18:30 ST 1 1830 1100 8.1 7.6 0.43 2.9 6.9 2000 250 <20 <30 <20 13 <40 <10 79 

12/16/92 9:05 OT 1 3400 16 8.2 43 <0.1 0.78 0.81 21 7 
12/29/92 15:45 ST 1 290 2100 8.1 3.6 0.48 3 14 4000 460 <20 <30 <20 12 <40 <10 110 

1/6/93 0:50 SF 3 700 8700 7.8 13 0.14 2.2 1.4 1700 . 80 <20 <30 <20 8.9 <40 <10 100 170 
1/6/93 10:30 

1/15/93 13:00 SF 8 400 1200 8.0 4.9 0.17 2.7 9.5 2600 210 W&Ut 84 -· 16 56 <4 warm 196 
1/16/93 13:00 
1/27/93 9:45 OT 1 2800 56 8.3 58 0.14 1 1.9 140 12 
3/17/93 8:15 DT 1 3400 9.8 8.2 72 0.19 0.85 0.86 32 6 
4/21/93 9:00 OT 1 3400 33 8.1 82 0.56 1 1.2 300 13 
5/26/93 8:00 OT 1 3400 7.2 8.2 79 0.51 1.5 1.1 68 11 <20 <30 <20 <2 <40 <10 <10 920 

6/9/93 8:45 OT 1 2600 15 8,3 49 0.28 1.1 0.59 130 9 
7/13/93 9:45 OT 24 3100 4.8 8.3 70 <0.1 1 0.38 22 5 
7/14/93 8:45 
8/17/93 11:30 OT 9 3300 3.9 8.5 50 <0.1 0.75 0.16 21 9 
8/17/93 23:30 
9/14/93 10:45 OT 24 3200 3.4 7.8 56 0.17 0.77 0.8 11 7 
9/15/93 9:45 
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NEWPORT BAY WATERSHED 

I STATION DATE TIME SAMPLES u!~os ~;: ;: : .! = :: !~ ~~ ~ Ra:ness I pR =~! ::! ::~ ;: o-Pb4 ::! Type # mg/L q/L 

SDMF05 10/26/93 10:50 DT 24 3200 6.3 8.5 39 <0.1 0.79 0.47 20 5 <5 <10 <20 <2 <40 <10 24 870 
10/27/93 9:50 
11/17/93 10:50 OT 1 3400 2.5 8.1 79 0.22 1.3 1.4 32 9 

1/17/94 8:45 OT 24 3300 9.8 8.3 77 0.16 1.6 0.97 10 <5 
1/18/94 7:45 
1/25/94 2:30 SF 3 530 300 7.4 16 1.4 3.4 3.7 620 39 <5 <10 21 8.3 <40 <10 150 
1/25/94 6:30 
2/17/94 11:15 SF 1 240 290 8.6 4.9 0.48 1.0 4.2 2200 <10 6.4 40 46 40 <40 <10 230 
2/17/94 13:30 SF 1 250 760 8.5 6.8 0.45 3.8 0.90 3300 16 20 84 84 110 60 <10 420 
4/19/94 10:00 OT 10 3400 7.3 8.6 68 <0.1 1.2 0.61 59 9 
4/20/94 19:00 
5/25/94 10:43 OT 24 3600 11 8.5 81 <0.4 1.3 1.3 46 20 
5/26/94 9:43 
6/30/94 8:45 OT 1 3300 3.0 8.1 48 <0.4 0.80 0.87 32 <5 

10/25/94 11:30 OT 23 2900 2.9 8.4 130 0.34 <0.2 <0.2 11 19 
10/26/94 7:30 
11/30/94 8:40 OT 1 3700 3.9 7.8 70 0.18 1.1 0.66 22 12 
3/23/95 12:30 SF 1 430 40 8.2 7.8 0.29 3.3 11 2500 270 5 51 45 33 41 1.7 230 
5/16/95 11:30 OT 24 3100 18 8.4 55 0.25 1.0 0.78 29 7 
5/17/95 10:30 
6/13/95 10:00 OT 24 3300 6.8 8.3 59 0.24 1.8 0.75 100 21 
6/14/95 9:00 
7/25/95 9:00 OT 24 3200 6.3 8.6 36.0 <0.10 0.53 0.37 62 15 
7/26/95 8:00 
8/29/95 9:00 OT 24 3000 19.0 8.4 41.0 0.16 1.40 0.55 54 12 
8/30/95 8:00 
9/20/95 9:35 OT 1 3100 61.0 8.0 55.0 0.56 2.00 1.50 140 28 <1 <10 14 3 <40 <1 '.60 

10/24/95 11:00 OT 24 3300 56.0 8.5 71.0 <0.10 1.30 1.10 110 27 
10/25/95 10:00 
11/15/95 8:10 OT 1 3400 28.0 8.1 81.0 0.42 0.97 0.69 44 24 

12/6/95 8:25 OT 1 3400 10.0 8.0 86.0 0.30 0.62 0.75 52 6 
1/21/96 10:00 SF 1 330 1100 6.8 8.3 0.32 2.40 4.20 1100 88 4 30 <1 180 170 
1/21/96 12:00 SF 1 390 750 7.0 9.5 0.35 2.20 3.10 680 32 2 18 <1 150 160 
1/31/96 20:30 SF 1 390 1800 8.1 12.0 0.64 8.60 12.00 3100 420 18 <2 {ffa)ftt}fllftt 70 
2/14/96 9:30 OT 1 3100 7.2 6.9 74.0 0.36 0.88 0.28 29 14 
3/27/96 10:40 OT 1 3100 4.6 8.4 78.0 0.13 0.93 0.31 15 <6 
4/24/96 9:45 OT 1 3100 3.6 8.3 81.0 <0.10 1.2 0.48 70 19 
5/30/96 10:30 OT 1 3100 3.5 8.6 79.0 <0.10 1.2 0.67 13 7 
6/20/96 8:05 OT 1 3000 4.0 8.0 84.0 0.43 1.3 0.88 21 7 
7/24/96 9:10 OT 1 2700 17 8.1 13.0 <0.1 0.8 0.40 37 12 
8/27/96 9:15 OT 1 3200 16 8.1 65.0 0.24 0.8 0.66 42 17 
9/24/96 8:45 OT 1 2700 16 8.0 56.0 0.15 1.2 0.77 29 10 
11/5/96 10:05 OT 1 3100 54 8.0 28.0 1.60 3.8 2.50 88 11 
12/4/96 11:05 OT 1 2900 6.7 8.4 74.0 0.29 1.0 0.59 18 <6 
1/14/97 10:00 SF 14 2500 100 7.8 40.0 <0.1 1.6 1.10 140 22 <1 <10 9 3 <4 <1 48 576 
1/15/97 12:00 
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NEW.T BAY WATERSHED • • 
:: !:! :! ;~ ~~ !~L Ra.:ness I 'STATION DATE TIME SAMPLES 

u!~os ~~: 
pR =~r ::r :: o-Pb4 :! !! ~~ = Type # mg/L g/L 

SDMF05 1/15/97 16:00 SF 3 660 2500 7.8 5.5 0.47 7.7 13.00 4900 480 @1111 75 @11W~ 70 73 <1 320 180 
1/15/97 20:00 
1/16/97 11:23 SF 7 2600 180.0 8.3 36.0 0.10 1.8 1.70 270 37 2 f£11%1 14 6 SK <0.1 32 530 
1/16/97 23:23 
1/29/97 9:05 DT 1 16000 80.0 8.2 51.0 0.16 0.8 0.82 66 17 
2/27/97 10:30 DT 1 3100 6.0 8.0 79.0 2.00 2.9 1.10 16 <6 
3/11/97 8:45 DT 23 2800 5.7 8.3 16.0 1.20 1.8 1.50 11 <6 
3/12/97 6:45 
4/15/97 9:30 DT 24 3100 8.7 8.3 80.0 <0.5 1.1 0.57 15 9 
4/16/97 8:30 
5/20/97 8:50 DT 24 3200 5.2 8.2 78.0 0.35 1.3 1.00 11 11 
5/21/97 7:50 
6/10/97 9:54 DT 24 3100 6.1 8.4 64.0 <0.1 1.4 0.38 19 11 
6/11/97 0:54 

7/8/97 9:10 DT 1 3100 6.6 8.3 59 0.15 1.5 0.27 20 8 
8/15/97 10:00 DT 1 2900 17 7.8 55 <0.1 0.8 0.51 42 19 
9/24/97 8:55 DT 1 2900 14 8.0 37 <0.1 2.4 0.76 50 28 
9/25/97 10:53 ST 5 2500 120 7.6 35 <0.1 5.1 2.60 <0.5 290 75 2 <10 24 8 12 <1 180 632 
9/25/97 11:53 SF 1 <10 16 3 6 <1 110 
9/25/97 13:53 ST 3 800 300 7.3 13 0.34 4.2 2.20 <0.5 420 77 2.0 13 35 20 20 <1 220 260 
9/25/97 17:53 SF <1 <10 11 <2 7 <1 78 
9/26/97 9:48 ST 24 1500 21 8.0 25 0.47 2.6 1.30 <0.5 35 <6 <1 <10 21 3 7 <1 46 348 
9/28/97 7:48 SF <1 <10 15 2 5 <1 49 
9/28/97 10:13 ST 12 1900 26 7.8 28 0.35 2.5 1.20 <0.5 33 <6 <1 <10 21 <2 5 <1 19 550 
9/29/97 8:13 SF <1 <10 15 <2 6 <1 16 

10/29/97 9:20 DT 1 3100 28 8.3 50 0.22 1.8 1.50 57 9 
11/10/97 10:30 SF 1 35 <0.5 <1 <10 17 3.0 8 <1 110 400 
11/11/97 8:30 ST 24 2000 50 7.7 29 0.54 3.7 1.40 <0.5 66 19 <1 <10 20 3 7 <1 56 508 
11/13/97 4:30 SF <1 <10 11 <2 4.0 <1 62 
11/13/97 10:39 ST 5 450 480 7.9 16.0 0.63 4.1 3.60 720 98 1 26 32 15 14 <1 230 228 
11/13/97 18:39 SF <1 <10 5 <2 6 <1 48 
11/19/97 10:29 DT 12 2700 29 8.2 43 0.25 1.5 0.92 <0.5 71 10 4 <10 27 2 6 <1 99 725 
11/19/97 21:29 SF 4 <10 20 <2 7 <1 150 
11/26/97 11:23 ST 5 670 1600 8.1 11 0.62 9.4 8.20 2200 1900 ,. .. 72 @tpf~ 97 46 <1 .ttf 122 
11/26/97 12:23 SF --:A .. <10 <2 <4 <1 
11/26/97 14:23 ST 15 590 500 7.6 15 0.38 4.1 3.80 0.86 440 370 2 21 w,rm 20 19 <1 170 166 
11/27/97 18:23 SF <1 <10 <4 <1 30 
11/27/97 20:23 ST 28 2100 55 8.0 32 <0.1 1.8 1.20 <0.5 77 68 4 <10 16 7 <1 5i 520 
11/30/97 7:01 SF 4 <10 9 <4 <1 4a 

12/6/97 4:25 ST 5 280 1200 7.8 4.3 0.22 6.1 7 0.78 2000 1800 @iJ;IB 75 66 <1 @!1T' 85 
12/6/97 5:25 SF <10 5 <1 
12/6/97 7:25 ST 5 320 2600 8.1 6.0 0.51 8.9 ~ 0.92 2600 2400 Gtlfl.41 150 98 1 vmw 160 
12/6/97 15:25 SF 29 20 <1 '·450· 
12/6/97 17:25 ST 8 470 1500 7.9 7.7 0.29 4.4 3,0 1.90 1700 1500 6 74 60 <1 e11:: 155 
1217/97 7:25 SF <1 <10 7 <1 
12/7/97 9:25 ST 28 1200 21 7.9 22 <0.1 2.1 2.2 <0.5 400 52 <1 13 18 9.0 <1 63 360 

12/10/97 3:25 SF <1 <10 9.0 <4 <1 14 
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NEWPORT BAY WATERSHED 

ISTATION DATE TIME ::! SAMPLES u!:os ~;~ 
pH =~! :: = o-P04 ::! !:! ~~ :. ~~ :: :: ;~ ·u! Aaraness I 

Type # mg/L mafL 
SDMF05 12/18/97 15:04 ST 5 1600 240 7.9 41 <0.5 2.2 2.0 <0.5 430 51 <1 <10 27 13 14 <1 110 460 

12/18/97 16:04 SF <1 <10 11 <2 <4 <1 25 
12/18/97 18:04 ST 8 610 950 7.7 16 <0.5 3.2 4.30 0.85 1100 130 2 20 ~M!J 18 22 <1 140 176 
12/19/97 8:04 SF <1 <10 <2 <4 <1 11 
12/19/97 10:04 ST 30 1600 100 8.0 19 <0.5 1.6 1.40 90 17 <10 <10 16 3 <4 <1 , 21 420 
12/22/97 10:15 SF <10 <10 11 <2 <4 <1 34 

1/3/98 6:46 ST 5 3000 18 8.2 81 <0.5 1.0 0.49 <0.5 26 9 <1 <10 18 3 <4 <1 15 694 
1/3/98 7:46 SF <1 <10 16 <2 <4 <1 1<10 
1/3/98 9:46 ST 12 1800 28 7.8 21 <0.5 2.1 o.n <0.5 28 11 <1 <10 22 <2 4.0 <1 <10 420 
1/4/98 7:46 SF <1 <10 18 <2 <4 <1 i<10 
1/4/98 13:46 ST 30 1500 95 7.6 16 0 1.5 1.00 <0.5 110 22 <1 11 23 3 5 <1 22 496 
1/6/98 23:46 SF <1 <10 16 <2 5 <1 11 
1/9/98 15:31 ST 5 3100 15 8.4 570 <0.5 1.2 0.39 <0.5 28 11 <10 <10 4 <1 5a 800 
1/9/98 16:31 SF <10 <10 <2 <4 <1 I i4 
1/9/98 17:31 ST 21 730 740 7.9 17 <0.5 4.2 5 0.590 1400 160 2 28 120 ~ <1 28 186 

1/11/98 5:31 SF <1 <10 <2 "'4 <1 <10 
1/11/98 7:31 ST 29 1700 34 8.0 33 <0.5 1.5 1.10 <0.5 54 15 <1 <10 <2 <4 <1 45 464 
1/13/98 15:31 SF <1 <10 <2 <4 <1 '94 
1/20/98 DT 24 1800 22 8.2 41 0.10 1.4 0.64 <0.5 30 8 
1/21/98 

2/3/98 8:34 ST 5 41 58 29 40 <1 170 
2/3/98 9:34 4 
2/3/98 11:34 ST 12 1500 680 1.8 12 <0.5 3.0 5.4 1500 <6 1 25 43 18 23 <1 120 
2/4/98 9:34 SF <10 18 3 8 <1 <10 
2/4/98 11:34 ST 23 1200 95 8.0 22 <0.5 2.0 1.5 190 22 <10 46 5 11 <1 42 
2/6/98 7:34 <1 
2/6/98 13:31 ST 11 500 1300 7.7 14 <0.5 5.2 8.6 3200 290 80 fflll&] 45 62 <1 ITIUil 215 
2/7/98 9:31 7 
217/98 21:31 ST 3 8.0 <0.5 3.4 8.6 58 l@Ui 47 <20 <1 ~-1® 130 
2/8/98 1:31 
2/8/98 3:31 ST 8 9.3 <0.5 3 6.5 
2/8/98 17:31 
2/8/98 19:31 ST 20 920 300 7.8 15.9 0.07 2.6 540 72 

2/10/98 9:31 SF 
2/14/98 10:12 ST 5 2000 160 8.0 53.2 <0.5 1.6 1.9 370 42 <1.00 12 25 11 9 <1.00 77 510 
2/14/98 11 :12 SF <1.00 2 12 1 6 <1.00 14 
2/14/98 13:12 ST 7 320 1200 8.2 8.4 <0.5 2.8 8.0 2900 270 <5.00 82 • 38 51 :~ :gg tttp:mr 80 
2/15/98 1:12 SF <1.00 2 <1.00 1 
2/15/98 1:12 ST 9 1100 230 7.9 17.3 0.5 1.9 9.5 380 64 <1.00 13 27 6 9 <1.00 . 52 288 
2/15/98 19:12 SF <1.00 2 15 <1.00 3 <1.00 5 
2/19/98 20:46 ST 5 2200 59 8.0 53.2 <0.5 1.0 2.4 <1.00 8 6 <1.00 23 640 
2/19/98 21:46 SF <1.00 2 2 3 <1.00 9 
2/19/98 23:46 ST 4 330 540 7.9 7.1 <0.5 3.6 9.2 3 43 34 27 :~:ggi.N! 85 
2/20/98 5:46 SF <1.00 2 1 3 
2/20/98 9:46 ST 20 1800 93 7.9 44.3 <0.5 1.8 5.50 <1.00 8 4 8 <1.00 : 27 505 
2/21/98 23:46 SF <1.00 2 <1.00 4 <1.00 9 
2/22/98 1:46 ST 11 580 7.9 15.9 <0.5 3.9 ~ 3.00 37 25 26 q.,QO , 104 235 
2/22/98 21:46 SF <1.00 2 <1.00 3 q.,00 12 
2/22/98 23:46 ST 10 460 7.6 10.2 0.7 3.4 ~ 2 27.0 17 18 q.,00 84 80 
2/23/98 17:46 SF <1.00 2 <1.00 3.40 q.,00 13 
2/23/98 19:46 ST 9 1500 7.8 4.9 0.5 3.3 9.80 

~ 
72 40 53 <5.00~.f& 88 

2/24/98 11:46 SF <.: o* 6 2 9 <1.00 !«fa • •m, 

• • 
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NEW.T BAY WATERSHED • • 
~~ 

Rare1ness I lsTATION DATE TIME sAMPLEs u!~os ~~ pR :! :!=: :: o-l'04 =~ =~ ~! ~;L ~~ :: ::~ ~~L Type # mg/L mall 
SDMF05 3/25/98 8:02 ST 5 2460 21 7.84 41.2 <0.1 <1.0 0.30 3090 21 <1.00 6 29 4 5 4 57 590 

3/25/98 9:02 SF <1.00 4 28 2 5 1 75.0 
3/25/98 11:02 ST 5 3n 1500 8.08 14.2 0.1 3.2 0.90 92 275 ffi~" 64 !f.MIS.~ffi 52 44 

2 w.1'f¥* 120 
3/25/98 19:02 SF W]i.'' ·d 3 '-"7.yg«. 3 4 <1.00 
3/25/98 21:02 ST 29 1480 120 8.25 28.3 <0.1 1.3 1.20 148 13 <1.00 10 22 9 9 2 89 394 
3/28/98 5:02 SF <1.00 3 18 i 6 <1.00 75 
3/28/98 7:02 ST 13 978 181 8.12 17.3 0.2 1.8 1.20 307 38 1 14 27 10 13 <1.00 92.0 276 
3/29/98 7:02 SF <1.00 3 19 <1.00 6 <1.00 16 
4/20/98 12:56 OT 8 2880 4.6 8.48 64.7 <0.1 1.1 0.90 13 2 
4/21/98 19:56 
5/12/98 15:25 ST 5 1690 39 8.1 37.0 <0.05 2.,7 ~ 200 40 <0.50 12 24 5 4 <2.00 45 460 
5/12/98 16:25 SF <0.50 7 15 <2.00 <4.00 <2.00 14 
5112/98 18:25 ST 15 500 600 7.8 17.0 <0.05 2.7 2.69 1600 60 4 42 fillp <~~00 

27 :i:gg@~'Vi 190 
5/13/98 22:25 SF <0.50 7 <4.00 
5/14/98 0:25 ST 31 2120 70 8.2 37.0 <0.05 1.2 1.07 200 32 <0.50 9 15 3 5 <2.00 32 560 
5/16/98 11:40 SF <0.50 5 10 <2.00 <4.00 <2.00 <10 
6/22/98 12:40 OT 24 3090 20 8.4 57.0 <0.05 1.3 0.61 56 8 
6/23/98 11:40 
7/15/98 9:45 0 24 3060 32 8.5 79.0 <0.05 2.4 0.06 130 32 
7/16/98 8:45 
8/17/98 9:48 0 13 2980 37 8.4 35.0 0.06 4.60 0.61 140 42 
8/17/98 21:48 
9/8/98 13:01 0 24 
9/9/98 12:01 

10/13/98 10:43 0 24 2620 28 8.5 43.6 0.12 1.78 0.98 62 24 
10/14/98 9:43 

11/3/98 12:59 0 7 2630 26 8.3 42.4 0.21 1.64 0.95 84 30 
11/3/98 18:59 
11/8/98 4:59 ST 5 2220 48 8.1 44.0 0.51 2.80 1.47 150 70 <1 11 20 5 8 <2 55 600 
11/8/98 5:59 SF <1 <8 10 <2 6 <2 15 
11/8/98 7:59 ST 9 695 500 7.7 26.0 0.51 4.94 8.57 1620 210 6 filfP11W~ 33 27 <2 ffi9Ki 210 
11/8/98 23:59 SF <1 3 7 <2 
11/9/98 1:59 ST 38 1880 29 7.7 37.0 0.51 2.10 1.25 54 14 <1 <8 21 4 5 <2 30 550 

11/12/98 4:00 SF <1 <8 18 <2 5 <2 20 
11/28/98 6:12 ST 5 <1 6 <2 47 820 
11/28/98 7:12 SF <1 5 <2 23 
11/28/98 9:12 ST 12 4 21 <2 224 236 
11/29/98 7:12 SF <1 4 <2 <10 
11/29/98 9:12 ST 29 1430 24 8.1 26.0 <0.05 2.12 1.25 62 18 <1 6 <2 28 160 

12/1/98 19:50 SF <1 5 <2 14 
12/1/98 21:50 ST 5 450 540 7.9 8.8 0.13 4.11 7.28 1140 140 5 30 <2 248 410 
12/2/98 7:50 SF <1 <4 <2 <10 
12/9/98 8:30 0 24 2320 26 8.3 44.0 <0.05 0.89 0.67 76 28 

12/10/98 7:30 
1/5/99 10:07 0 24 2450 23 8.5 47.0 <0.05 1.84 0.28 64 24 
1/6/99 9:07 
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NEWPORT BAY WATERSHED 

I STATION DATE TIME SAMPLES u!:os · ~~~ :: :!! ;: :: !~ .:~ :: ~~L !~ Raraness I pR =~! :! = o-4'04 
~~ Type # mg/L mall 

SDMF05 1/19/99 10:04 D 24 2640 15 8.3 134.0 0.14 0.85 0.43 32 18 
1/20/99 9:04 
1/25/99 5:15 ST 5 2520 21 8.3 58.1 0.15 1.41 0.98 80 20 <1 4 <2 26 700 
1/25/99 6:15 SF <1 <2 5 <2 11 
1/25/99 8:15 ST 12 720 160 7.9 22.7 0.31 2.35 2.42 360 42 1 8 13 <2 82 192 
1/26/99 6:15 SF <1 <2 4 <2 21 
1/26/99 10:15 ST 19 585 500 7.8 15.0 0.31 3.11 4.16 1040 160 2 21 22 <2 }%.~ft 115 
1/27/99 22:15 SF <1 <4 <2 
1/28/99 0:15 ST 14 1450 33 8.0 33.3 0.12 1.37 1.22 68 13 <1 19 <4 <2 '20 384 
1/29/99 2:15 SF <1 15 <4 <2 10 
2/2/99 10:30 D 24 1820 24 8.2 44.0 <0.05 1.64 0.70 62 19 
2/3/99 9:30 
2/4/99 20:31 ST 5 2490 16 8.3 48.4 <0.05 1.63 0.67 43 13 <1 <8 20 <2 <4 <2 17 700 
2/4/99 21:31 SF <1 <8 14 <2 <4 <2 11 
2/4/99 23:31 ST 5 1420 72 8.1 37.0 0.68 2.57 1.19 150 88 <1 11 27 5 6 <2 49 360 
2/5/99 7:31 SF <1 10 25 5 6 <2 47 
2/5/99 9:31 ST 40 1730 28 8.3 37.0 0.25 1.84 0.86 64 24 <1 <8 20 2 5 <2 , 30 458 
2/8/99 19:31 SF <1 <8 . 13 <2 4 <2 17 
2/9/99 19:16 ST 5 2460 23 8.5 48.4 <0.05 2.02 0.52 64 22 <1 <8 23 <2 6 <2 30 686 
2/9/99 20:16 SF 
2/9/99 22:16 ST 8 1070 88 8.0 22.9 0.14 2.16 1.13 170 55 <1 <8 31 5 8 <2 58 284 

2/10/99 12:16 SF <1 <8 16 <2 4 <2 · 15 
2/10/99 14:16 ST 32 1580 34 8.3 28.7 0.12 1.86 0.86 92 28 <1 <8 27 3 7 <2 37 402 
2/13/99 4:16 SF <1 <8 16 <2 6 <2 , 24 
2/18/99 9:39 D 24 2670 17 8.4 56.3 0.05 1.31 0.34 62 32 
2/19/99 8:39 
2/22/99 10:50 D 24 2640 16 8.5 77.0 0.59 2.22 0.46 70 30 
2/23/99 9:50 

3/1/99 12:11 D 24 2780 13 8.6 71.3 0.42 1.45 0.43 52 20 
3/2/99 11 :11 
3/8/99 10:45 D 24 2640 12 8.3 51.5 0.16 1.97 0.40 37 25 
3/9/99 9:45 

3/11/99 13:09 ST 5 2560 14 8.4 56.8 0.11 1.33 0.21 36 12 <1 <8 35 2 <4 <2 31 660 
3/11/99 14:09 SF <1 <8 27 <2 <4 <2 17 
3/11/99 16:09 ST 8 1970 16 8.3 44.4 0.31 1.88 0.25 38 18 <1 <8 31 <2 <4 <2 37 565 
3/12/99 6:09 SF <1 <8 25 <2 <4 <2 19 
3/12/99 8:09 ST 13 1560 18 8.0 41.4 0.60 1.89 0.70 38 12 <1 <8 30 <2 5 <2 52 386 
3/13/99 8:09 
3/15/99 10:10 ST 5 2380 13 8.2 65.6 0.32 1.45 0.37 44 16 <1 10 27 3 <4 <2 39 1875 
3/15/99 11:10 SF <1 <8 11 <2 <4 <2 12 
3/15/99 13:10 ST 8 635 105 7.7 26.0 0.73 2.70 1.13 210 60 <1 14 23 7 9 <2 59 186 
3/16/99 1:10 SF <1 9 11 <2 4 <2 12 
3/16/99 3:10 ST 41 1700 21 8.2 54.6 0.54 1.39 0.77 41 10 <1 <8 21 3 5 <2 25 420 
3/19/99 11 :10 SF <1 <8 17 <2 4 <2 15 

Appendix 5.2 •• • • 

0016468



. New& BAY WATERSHED • • 
!~L :~ ::L ~~ !~L Rardness I I STATION DATE TIME SAMPLES 

u!~os; ~~~ 
pR =~! :! !:! = o:P04 :! !:! !~ ~~ Type # mg/L ma/L 

SDMFOS 3/22/99 12:11 D 24 2210 17 8.4 66.9 0.42 1.93 1.01 48 14 
3/23/99 11 :11 
3/25/99 13:19 ST 5 2200 88 8.2 46.2 0.16 2.63 1.41 280 46 <1 13 29 10 12 <2 99 440 
3/25/99 14:19 SF <1 <8 8 <2 <4 <2 <10 
3/25/99 16:19 ST 8 545 250 7.6 21.3 0.39 3.24 3.58 780 110 3 ~t}m 19 24 <2 @~BM 142 
3/26199 6:19 SF <1 <2 4 <2 
3/26/99 8:19 ST 39 .2040 19 8.3 54.1 0.25 1.30 0.83 49 13 <1 <8 26 <2 4 <2 26 566 
3/29/99 12:19 SF <1 <8 22 <2 <4 <2 13 
3/31/99 9:30 D 12 2960 31 8.5 53.7 <0.05 1.28 0.09 63 18 

4/1/99 8:30 
4/6/99 15:07 ST 5 2810 27 8.5 48.0 0.05 1.50 0.28 45 15 <1 23 2 <4 <2 40 746 
416199 16:07 
416199 18:07 ST 6 800 201 7.5 14.9 0.33 2.56 1.34 230 38 1 13 31 6 11 <2 74 254 
417199 6:07 SF <1 <8 18 <2 7 <2 14 

4/27/99 10:55 D 24 2710 20 8.7 55.9 0.14 1.54 0.54 44 18 
4/28199 9:55 

5/4199 9:33 D 24 2680 20 8.7 56.8 0.16 1.53 0.61 38 16 
5/5/99 8:33 

5/26199 10:07 D 24 2490 8 8.2 35.6 0.48 1.59 0.80 36 12 
5/27/99 9:07 

612/99 14:30 D 1 990 29 7.0 20.7 1.27 3.76 1.22 34 16 
6/7/99 9:35 D 24 2750 11 8.4 34.1 0.06 2.02 0.52 18 11 
618199 8:35 

6/17/99 14:30 D 2580 18 8.5 35.8 0.06 0.88 0.26 42 12 
6/24/99 15:00 D 2590 28 8.6 27.3 0.19 1.00 0.69 53 18 

7/1/99 15:30 D 1 2630 32 8.7 24.6 0.118 0.78 0.542 72 68 
7/7/99 12:01 D 21 2730 48 8.5 25.3 0.06 o.n <0.061 76 20 
7/8199 8:01 
7/8/99 9:01 ST 3 2600 37 8.3 30.1 0.20 1.29 0.64 0.19 64 14 <1 <8 9 <2 <4 <2 27 520 
718199 11:01 SF <1 <8 7 <2 <4 <2 18 

7/14/99 10:01 D 24 2560 27 8.5 21.2 0.22 1.14 0.73 52 23 
7/15/99 9:01 
7/15/99 15:01 D 24 2630 35 8.6 22.7 0.18 1.09 0.67 89 23 
7/19/99 10:11 
7/19/99 12:15 D 18 2700 50 8.6 14.0 0.14 1.11 0.37 178 38 
7/22/99 8:15 
7/22/99 12:30 D 24 2840 74 8.2 23.6 0.61 0.31 1.27 140 32 
7/26/99 8:30 
8/4/99 14:40 D 12 2920 48 8.5 4.2 <0.05 0.78 0.46 120 80 
815/99 1:40 
8/9/99 10:53 D 24 2290 110 8.5 20.5 0.07 0.94 0.73 0.16 188 46 

8/10/99 9:53 
8116/99 13:22 D 24 2750 55 8.5 19.9 <0.05 0.94 0.58 <0.01 68 22 
8/17/99 12:22 
8/23/99 12:12 D 24 2660 65 8.6 20.2 <0.05 1.16 0.86 0.02 120 40 
8/24/99 12:11 
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NEWPORT BAY WATERSHED 

I STATION TIME SAMPLE! !:! :: ~~ ;~ ::;i_ !~ Rarciness I DATE u!~os :tr: pR =~! :! = = o.P04 ;: = ~~ Type # mg/L mall 
SDMF05 9/2/99 13:42 D 24 2840 60 8.4 21.9 0.10 1.23 0.52 0.13 100 30 

9/3/99 12:42 
9/8/99 14:43 D 24 2510 50 8.5 22.2 <0.05 1.03 0.58 0.18 100 48 
9/9/99 13:43 

9/13/99 11:00 D 5 2730 39 8.3 16.7 <0.05 1.48 0.49 0.16 62 26 
9/13/99 15:00 
9/13/99 16:00 D 6 2720 35 8.3 16.3 <0.05 1.50 0.40 0.24 59 25 
9/13/99 21:00 
9/13/99 22:00 D 6 2690 35 8.3 15.0 <0.05 1.48 0.46 0.08 58 25 
9/14/99 3:00 
9/14/99 4:00 D 6 2640 39 8.3 18.0 <0.05 1.45 0.31 0.09 64 25 
9/14/99 9:00 
9/14/99 10:00 D 6 2540 37 8.3 21.6 <0.05 1.08 0.31 0.09 60 22 
9/14/99 15:00 
9/14/99 16:00 D 6 2560 40 8.4 16.3 <0.05 1.47 0.43 0.09 71 24 
9/14/99 21:00 
9/14/99 22:00 D 6 2500 40 8.3 22.4 <0.05 1.60 0.37 0.12 78 21 
9/15/99 3:00 D 
9/15/99 4:00 6 2480 45 8.3 21.6 <0.05 1.53 0.34 0.10 83 24 
9/15/99 9:00 D 
9/15/99 10:00 6 2760 40 8.3 41.2 <0.05 1.08 0.45 0.11 73 26 
9/15/99 15:00 D 
9/15/99 16:00 6 2no 55 8.4 43.2 <0.05 1.73 0.61 0.12 110 26 
9/15/99 21:00 D 
9/15/99 16:00 6 1650 26 8.1 38.2 <0.05 1.35 0.52 0.11 11 4 
9/15/99 21:00 D 
9/15/99 22:00 6 2710 32 8.4 43.6 <0.05 1.47 0.56 0.12 120 29 
9/16/99 3:00 D 
9/16/99 4:00 6 2730 27 8.4 45.3 <0.05 1.20 0.49 0.12 94 17 
9/16/99 9:00 D 
9/16/99 10:00 6 2720 55 8.4 52.4 <0.05 1.09 0.63 0.18 100 8 
9/16/99 15:00 D 
9/16/99 16:00 6 2750 65 8.4 48.8 <0.05 1.37 0.63 0.24 120 10 
9/16/99 21:00 D 
9/16/99 22:00 6 2730 60 8.5 54.6 <0.05 0.97 0.70 0.22 130 29 
9/17/99 3:00 D 
9/17/99 4:00 6 2720 55 8.4 44.9 <0.05 1.05 0.53 0.11 96 26 
9/17/99 9:00 D 
9/17/99 10:00 D 6 2700 45 8.5 50.6 <0.05 1.21 0.43 0.08 72 24 
9/17/99 15:00 
9/17/99 16:00 D 6 2660 38 8.5 45.3 <0.05 1.07 0.37 0.07 62 32 
9/17/99 21:00 
9/17/99 22:00 D 6 2670 39 8.5 54.6 <0.05 1.12 0.34 0.07 70 24 
9/18/99 3:00 
9/18/99 4:00 D 6 2670 37 8.4 41.0 <0.05 1.11 0.37 0.07 62 20 
9/18/99 9:00 
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NEW.T BAY WATERSHED • • 
lsTATION DATE TIME 

~ ~~ ;~ :: ~~L !~ Rarctness I SAMPLEs u!~os ~~~ 
pR =~! :! ::! = o-l'04 :!! ~= ~~ Type # mg/L mall 

S0MF05 9/18/99 10:00 0 6 2700 38 8.4 31.7 <0.05 1.27 0.46 0.10 62 33 
9/18/99 15:00 
9/18/99 16:00 0 6 2680 34 8.5 31.7 <0.05 1.41 0.46 0.08 55 31 
9/18/99 21:00 
9/18/99 22:00 0 6 2660 39 8.4 80.1 <0.05 1.30 0.58 0.08 77 43 
9/19/99 3:00 
9/18/99 22:00 D 6 2670 39 8.4 53.2 <0.05 1.06 0.43 0.10 65 41 
9/19/99 3:00 
9/19/99 4:00 0 6 2720 35 8.4 53.2 0.06 1.47 0.43 0.03 62 46 
9/19/99 9:00 
9/19/99 10:00 0 6 2760 33 8.4 59.0 0.07 1.12 0.43 0.10 66 30 
9/19/99 15:00 
9/19/99 16:00 0 6 2710 29 8.5 55.4 <0.05 0.96 0.37 0.10 68 24 
9/19/99 21:00 
9/19/99 22:00 0 6 2720 . 38 8.5 57.2 <0.05 1.26 0.67 0.21 70 44 
9/20/99 3:00 
9/20/99 4:00 0 6 2700 37 8.5 55.0 <0.05 1.08 0.46 0.11 67 40 
9/20/99 9:00 
9/20/99 10:00 0 24 2760 33 8.6 54.1 <0.05 1.28 0.64 0.11 58 30 
9/21/99 9:00 
9/21/99 10:00 D 24 2460 40 8.5 28.6 <0.05 1.00 0.70 0.14 n 33 
9/22/99 9:00 
9/22/99 10:00 D 24 2610 70 8.5 24.6 <0.05 1.59 0.55 120 66 
9/23/99 9:00 
9/23/99 10:00 D 24 2620 95 8.5 26.0 <0.05 1.78 0.89 0.14 170 60 
9/24/99 9:00 
9/29/99 10:30 OT 8 2970 28 8.5 34.8 <0.05 1.05 0.56 0.13 52 34 <1 <8 71 3 <4 <2 31 
9/30/99 17:30 OF <1 <8 42 <2 <4 <2 10 650 
10/5/99 12:48 D 24 2760 41 8.5 18.9 <0.05 1.18 0.52 0.13 84 52 
10/6/99 11:48 

10/13/99 13:30 D 12 2730 38 8.5 28.9 <0.05 1.43 0.31 0.14 74 42 
10/14/99 0:33 
10/26/99 12:33 D 24 2900 2 8.6 24.8 <0.05 0.85 0.83 0.08 70 25 
10/27/99 11:33 

11/4/99 10:51 D 24 2660 25 8.5 34.8 <0.05 1.60 4.90 0.45 68 34 
11/5/99 9:51 

11/10/99 9:00 D 2790 27 8.0 48.4 0 3.80 0.67 0.20 54 44 
11/10/99 9:00 
11/18/99 11:39 D 1 2870 40 8.4 11.9 <0.05 1.20 0.61 79 46 

12/1/99 12:40 D 24 2900 33 8.4 33.4 <0.05 0.94 o.n 92 52 
12/2/99 11:40 
12/7/99 8:50 0 24 2810 50 8.4 48.4 <0.05 1.30 1.38 0.39 97 68 
12/8/99 7:50 

12/15/99 10:31 OT 24 2600 27 8.3 52.8 0 1.20 1.29 0.18 48 28 <1 <8 5 3 <4 <2 40 
12/16/99 9:31 OF <1 <8 2 <2 <4 <2 <10 
12/21/99 9:21 D 24 2470 24 8.4 61.6 0 1.30 1.53 43 22 
12/22/99 8:21 
12/29/99 10:00 0 2710 23 8.5 61.6 <0.05 0.73 1.22 0.14 92 64 
12/29/99 10:00 
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NEWPORT BAY WATERSHED 

ISTATION DATE TIME SAMPLEs ~;: =- ::! :! ~~ ~~ ~~ ~ !. ~~L ~ 
Raraness I u!~os pR :! :! = o::P04 

Type # mg/L ma/L 
SDMF05 1/5/00 9:23 D 24 2240 23 8.3 46.6 0.128 1.60 1.74 0.21 44 32 

1/6/00 8:23 
1/12/00 9:30 D 24 2920 29 8.5 52.8 <0.05 1.40 1.07 58 28 
1/13/00 8:30 
1/21/00 10:17 D 24 3010 45 8.5 59.8 <0.05 1.00 1.16 0.21 78 54 
1/22/00 9:17 
1/25/00 9:12 ST 5 2190 120 8.3 55.0 0.459 2.00 2.02 0.17 150 120 <1 8 25 5 7 <2 50 700 
1/25/00 10:12 SF 1 <8 21 3 7 <2 33 
1/26/00 8:10 ST 12 885 131 7.8 30.0 0.668 2.30 2.42 0.06 180 130 <1 <8 25 7 13 <2 58 192 
1/27/00 6:10 SF <1 <8 19 3 9 <2 35 
1/27/00 8:10 ST 12 1380 62 7.8 36.0 0.641 2.70 1.93 92 54 <1 <8 17 4 8 <2 34 115 
1/28/00 6:10 SF <1 <8 10 <2 5 <2 12 
2/2/00 12:30 D 1 1820 31 8.1 33.0 0.235 1.90 0.92 0.15 42 26 

2/10/00 14:44 ST 5 2350 25 8.3 31.0 0.118 1.30 0.50 0.02 45 22 <1 <8 12 <2 <4 <2 <10 700 
2/10/00 15:44 SF <1 <8 14 <2 <4 <2 <10 
2/10/00 17:44 ST 13 915 230 7.7 22.0 0.345 2.40 1.95 0.23 270 70 <1 <8 22 8 9 <2 74 360 
2/11/00 17:44 SF <1 <8 15 4 6 <2 39 
2/11/00 19:44 ST 5 1020 100 7.8 20.0 0.287 1.20 1.23 0.29 130 62 <1 <8 13 4 5 <2 137 458 
2/12/00 3:44 SF <1 <8 12 3 4 <2 28 
2/12/00 5:44 ST 6 525 650 7.9 16.0 0.319 2.00 4.53 0.37 980 830 3 34 45 26 26 <2 221 686 
2/12/00 15:44 SF 2 17 22 11 13 <2 95 
2/12/00 17:44 ST 23 1310 90 7.8 26.0 0.193 1.80 1.53 0.31 120 56 <1 <8 13 3 <4 <2 31 284 
2/14/00 15:44 SF <1 <8 8 <2 <4 <2 12 
2/27/00 17:57 ST 5 2690 40 8.3 42.0 <0.05 0.96 0.86 0.06 150 30 <1 <8 9 <2 <4 <2 19 402 
2/27/00 18:57 SF <1 <8 9 <2 <4 <2 18 
2/27/00 20:57 ST 17 1250 50 7.9 22.0 <0.05 1.10 0.98 0.10 100 40 <1 <8 14 3 <4 <2 28 
2/29/00 4:57 SF <1 <8 13 <2 <4 <2 21 
2/29/00 6:57 ST 31 2260 60 8.3 38.0 <0.05 1.20 0.89 0.04 110 70 <1 <8 11 3 4 <2 35 
3/2/00 18:57 SF <1 <8 8 <2 <4 <2 14 
3/3/00 21:20 ST 4 2430 90 8.2 45.0 0.15 1.50 1.32 0.05 200 104 <1 <8 21 6 7 <2 , 52 660 
3/3/00 22:00 SF <1 <8 <2 <4 <2 11 
3/4/00 0:05 ST 8 1440 160 8.0 32.0 0.31 1.70 1.59 0.16 240 120 <1 <8 20 7 12 <2 • 58 420 
3/4/00 14:05 SF <1 <8 8 <2 5 <2 15 
3/4/00 16:05 ST 10 670 150 7.8 18.0 0.42 1.50 1.84 0.18 250 120 <1 <8 19 8 13 <2 63 220 
3/5/00 10:05 SF <1 <8 7 <2 <4 <2 16 
3/5/00 12:05 ST 8 450 590 7.8 9.5 0.17 2.30 4.28 0.73 900 600 2 24 27 16 18 <2 131 
3/6/00 2:05 SF 1 2 15 7 10 <2 65 
3/6/00 4:05 s 24 1270 100 8.0 22~0 0.13 1.50 1.71 0.36 140 68 
3/8/00 2:04 
3/8/00 4:04 s 15 1300 500 8.0 14.0 0.12 2.00 3.67 0.45 830 590 
3/9/00 8:04 
3/9/10 9:45 D 25 1390 70 8.4 22.0 0.11 1.50 0.06 0.41 98 32 

3/10/00 9:45 
3/15/00 11:42 D 24 2990 40 8.6 48.0 <0.05 1.50 0.58 0.20 90 46 
3/16/00 10:42 
3/22/00 13:09 D 19 2810 22 8.5 55.0 0.16 22.00 0.46 0.11 52 22 
3/23/00 7:09 
3/28/00 11:04 D 22 2390 33 8.7 49.0 0.10 1.20 0.46 <0.01 100 62 
3/29/00 8:04 

Appendix 5.2 

• • • 

0016472



NEW.T BAY WATERSHED • • 
IST~TIDIQ .:'a. o-PcU ;:! !!! .:~ ~~ ;. .::_ ..:~ ~~L ~~ 

Haraness I DATE TIME SMPCES 
y=~QII ~;: pH :: ;:~ !:~ Type # mg/L IJIQll. 

SDMF05 4/5/00 11:30 D 2810 36 8.6 66.0 0.16 1.60 0.70 <0.01 160 33 
4/5/00 11:30 

4/12/00 14:08 D 18 2940 32 8.5 70.0 0.34 2.60 1.04 0.10 72 45 
4/13/00 7:08 
4/17/00 14:50 s 5 2670 38 8.4 65.0 0.32 1.50 1.41 0.17 110 66 
4/17/00 15:50 
4/17/00 17:50 s 4 460 482 7.6 18.0 0.08 5.80 4.90 0.17 960 270 
4/17/00 23:50 
4/18/00 1:50 D 3 595 208 7.6 24.0 <0.05 3.10 2.69 330 170 
4/18/00 5:50 
4/18/00 7:50 ST 10 610 782 7.8 22.0 0.06 2.00 6.43 0.24 1600 580 5 35 55 58 33 <2 300 320 
4/19/00 1:50 SF <1 <8 11 3 4 <2 15 260 
4/19/00 3:50 ST 32 2030 39 8.2 40.0 0.20 0.95 0.24 100 56 
4/21/00 15:50 SF <1 <8 14 <2 <4 <2 <10 552 
4/25/00 11 :11 D 24 2840 76 8.4 51.0 0.07 0.96 0.86 0.09 160 90 
4/26/00 10:11 
5/4/00 8:58 D 24 2730 123 8.4 110.0 3.13 4.20 2.26 0.32 200 72 
5/5/00 7:58 
5/4/00 8:58 D 24 2710 110 8.4 110.0 3.23 3.90 2.33 0.43 200 86 
5/5/00 7:58 

5/11/00 9:15 D 2890 76 8.4 80.0 1.45 3.00 1.71 0.31 150 42 
5/11/00 9:15 
5/16/00 12:00 D 24 2290 59 8.3 57.0 <0.05 1.10 0.92 0.08 78 17 
5/17/00 11:00 
5/26/00 12:12 D 2710 53 8.4 41.0 0.30 0.84 0.92 0.11 94 58 
5/26/00 12:12 
5/30/00 10:09 D 24 2830 76 8.6 23.0 <0.05 1.50 0.83 0.05 140 66 
5/31/00 9:09 
6/6/00 9:29 D 24 2860 71 8.9 16.0 <0.05 3.00 0.86 0.01 130 64 
6/7/00 8:29 

6/19/00 11:00 D 5 2990 44 8.4 11.0 0.18 1.90 0.73 0.03 74 30 
6/19/00 15:00 
6/19/00 16:00 D 6 2930 25 8.7 11.0 <0.05 1.60 0.55 0.01 62 30 
6/19/00 21:00 
6/19/00 22:00 D 6 2940 38 8.6 11.0 <0.05 1.80 0.64 <0.01 68 30 
6/20/00 3:00 
6/20/00 4:00 D 6 2920 41 8.5 9.7 0.14 2.10 0.70 0.01 65 30 
6/20/00 9:00 
6/20/00 4:00 D 6 3010 42 8.4 11.0 0.15 2.50 0.80 0.01 65 30 
6/20/00 9:00 
6/20/00 10:00 D 6 2660 45 8.4 11.0 0.14 1.30 0.73 0.03 62 28 
6/20/00 15:00 
6/20/00 22:00 D 6 2630 34 8.7 12.0 <0.05 1.70 0.55 <0.01 66 26 
6/21/00 3:00 
6/21/00 4:00 D 6 2610 39 8.3 9.5 0.14 1.80 0.86 <0.01 61 26 
6/21/00 9:00 
6/21/00 10:00 D 6 3060 9 8.5 13.0 0.12 2.10 0.70 0.02 72 26 
6/21/00 15:00 
6/21/00 16:00 D 6 3050 31 8.8 12.0 <0.05 3.00 0.70 <0.01 78 31 
6/21/00 21:00 
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NEWPORT BAY WATERSHED 

!~ Rarelness I I STATION DATE TIME SAMPLES u!~os ~~~ 
pH =~! :! :: =-

o-P04 :!! !:! ~~L !. ~ ,: ~ u! Type # mg/L ma(L 
SDMF05 6/21/00 22:00 D 6 3040 31 8.5 11.0 <0.05 2.50 0.61 <0.01 60 18 

6/22/00 3:00 
6/22/00 4:00 D 6 3060 41 8.7 12.0 <0.05 2.10 0.55 0.43 67 22 
6/22/00 9:00 
6/22/00 10:00 D 6 3310 54 8.4 13.0 0.10 2.60 0.83 0.02 66 23 
6/22/00 15:00 
6/22/00 16:00 D 6 3290 53 8.7 14.0 <0.05 3.00 0.92 <0.01 n 28 
6/22/00 21:00 
6/22/00 22:00 D 6 3320 44 8.6 9.2 <0.05 1.80 0.70 0.02 79 28 
6/23/00 3:00 
6/23/00 4:00 D 6 3350 45 8.6 11.0 <0.05 2.80 o.n <0.01 65 23 
6/23/00 9:00 
6/23/00 10:00 D 6 3140 70 8.6 11.0 0.051 0.72 0.73 <0.01 94 29 
6/23/00 15:00 
6/23/00 16:00 D 6 3110 70 8.7 15.0 <0.05 2.30 0.70 <0.01 80 24 
6/23/00 21:00 
6/23/00 22:00 D 6 3130 60 8.6 14.0 <0.05 1.70 0.64 <0.01 75 20 
6/24/00 3:00 
6/24/00 4:00 D 6 3140 65 8.6 12.0 <0.05 1.80 0.58 <0.01 78 32 
6/24/00 9:00 
6/24/00 10:00 D 6 3170 70 8.6 14.0 0.06 1.60 o.n <0.01 95 28 
6/24/00 15:00 
6/24/00 16:00 D 6 3130 65 8.6 15.0 <0.05 2.40 0.83 <0.01 94 27 
6/24/00 21:00 
6/24/00 22:00 D 6 3140 50 8.6 13.0 0.06 2.30 0.52 <0.01 55 24 
6/25/00 3:00 
6/25/00 4:00 D 6 3120 60 8.5 11.0 <0.05 2.20 0.73 <0.01 69 25 
6/25/00 9:00 
6/25/00 10:00 D 6 3120 65 8.5 11.0 0.08 46.00 o.n <0.01 85 25 
6/25/00 15:00 
6/25/00 16:00 D 6 3090 70 8.5 17.0 <0.05 1.60 0.83 <0.01 91 32 
6/25/00 21:00 
6/25/00 22:00 D 6 3140 55 8.5 15.0 <0.05 1.50 0.64 <0.01 68 26 
6/26/00 3:00 
6/26/00 4:00 D 6 3060 60 8.4 13.0 <0.05 2.10 o.n 0.02 70 24 
6/26/00 9:00 
6/26/00 10:00 D 6 3100 80 8.5 13.0 0.10 2.00 0.83 <0.01 110 31 
6/26/00 15:00 
6/26/00 16:00 D 6 3080 80 8.6 13.0 <0.05 2.00 o.n <0.01 120 44 
6/26/00 21:00 
6/26/00 22:00 D 6 3100 60 8.4 13.0 <0.05 2.00 o.n <0.01 81 25 
6/27/00 3:00 
6/27/00 4:00 D 6 3060 75 8.4 13.0 <0.05 1.70 0.73 <0.01 84 14 
6/27/00 9:00 
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• • • I SfAfiON bATE fiME ~;c': u!~os ~~~ 
pH = =- :: = o:P04 ~=- ~=- ,: ,; ~~ .:~ .!~ ,:~L ,:L Har::s 

mg/L 

BCF04 6/19/91 10:15 DT 1 3000 37 8.2 21 0.2 0.5 0.7 64 10 <7 <10 <30 20 <10 <2 <10 
7/23/91 10:15 DT 1 2800 3.4 8.2 17 <0.1 2.9 9.8 29 7 <20 <40 <20 <2 <40 <10 30 710 
9/17/91 8:55 DT 1 2700 23 8.2 13 <0.1 0.1 1.1 36 9 

10/16/91 9:10 DT 1 1800 66 8.2 5.6 <0.1 0.8 3.8 110 19 
3/20/92 15:50 ST 4 920 21 7.7 6.4 0.2 1.1 2.1 760 96 <20 <30 ~o <40 <10 90 242 
3/20/92 17:50 
3/20/92 18:50 ST 10 340 6700 8.1 2.9 0.1 0.9 7.4 5200 600 <20 <30 ... · ,·"cl 7 so <10 60 88 
3/22/92 3:50 t~:, 3 
3/22/92 9:50 ST 10 700 57 8.0 5.1 0.1 0.9 2.4 1600 190 <20 <30 <40 <10 40 168 
3/24/92 15:50 
3/26/92 18:20 ST 4 1100 38 8.1 5.3 <0.1 0.4 0.5 27 9 <7 <10 

8 
4 <10 <2 <10 271 

3/26/92 20:20 
3/26/92 21:20 ST 8 770 2400 8.0 5.4 <0.1 0.7 3.9 2200 240 <7 130 25 100 <2 110 194 
3/27/92 18:20 
3/28/92 0:20 ST 12 2400 58 8.4 15 <0.1 0.7 0.6 67 12 <7 <10 5 <10 <2 <10 628 . 
3/30/92 18:20 
4/22/92 9:00 DT 1 2730 3.2 8.3 13 <0.1 0.5 0.7 46 5 <20 <30 <20 <2 <40 <10 <10 726 
5/27/92 8:35 DT 1 3100 1.6 8.1 7.0 <0.1 0.4 0.3 11 11 
7/22/92 9:20 DT 1 3000 11 8.2 98 <0.1 0.3 0.5 11 5 
9/23/92 8:40 DT 1 2900 3.5 8.3 6.4 <0.1 0.54 0.35 11 6 

10/28/92 9:10 DT 1 3000 30 8.1 7.0 <0.1 3.9 1 120 13 <20 <30 <20 4 <40 <10 26 940 
11/18/92 9:00 DT 1 2900 2.4 8.2 9.0 <0.1 0.31 0.49 <5 <S 

1/27/93 9:15 ST 1 2600 200 7.9 18 0.13 0.81 0.86 290 23 
2/18/93 11:49 ST 6 970 480 7.8 5.7 0.19 1.5 2.4 790 70 <7 <10 30 13 13 <4 57 214 
2/19/93 11:49 
2/19/93 13:30 ST 7 970 400 8.0 7.4 0.14 1.1 2.1 640 56 <1 <10 <30 10 12 <4 35 175 
2/19/93 15:48 
3/17/93 8:00 DT 1 2800 3.7 8.4 14 <0.1 0.47 0.2 29 <S 
5/26/93 7:30 OT 1 2200 6.2 8.4 11 <0.1 0.82 0.21 42 <5 <20 <30 <20 <2 <40 <10 <10 520 
7/14/93 8:20 DT 1 2800 6.3 8.1 7.2 <0.1 0.41 0.17 <5 <5 
9/15/93 9:10 OT 1 2900 ,2.6 8.1 6.6 <0.1 0.43 0.21 <S <S 
1/18/94 9:30 OT 1 2900 2.0 8.1 9.4 <0.1 0.57 0.14 <S <S 
2/6/94 18:00 ST 5 3100 5.2 8.3 13 <0.1 0.79 <0.1 120 14 <5 <10 <20 <2 <40 <10 27 780 
2/7/94 2:00 SF <5 <10 <20 <2 <40 <10 <10 780 
2/7/94 4:00 ST 4 820 290 8.4 4.2 0.66 0.75 1.8 740 50 <5 <10 <20 5.4 <40 <10 58 186 
2/7/94 10:00 
2/7/94 12:00 ST 11 640 1900 8.5 4.2 0.75 5.3 0.59 14000 880 5.9 <10 41 6.6 120 <10 140 368 
2/8/94 11:00 SF <5 <10 <20 <2 <40 <10 <10 368 
2/8/94 12:43 ST 12 1800 500 8.2 9.1 0.18 0.81 3.5 790 34 <5 84 45 9.0 48 <10 97 668 
2/9/94 10:43 SF <5 <10 <20 <2 <40 <10 <10 668 
2/9/94 12:43 ST 11 2700 88 8.3 14 0.14 0.51 1.3 170 7.0 <5 21 <20 <2 <40 <10 25 448 

2/10/94 8:43 
2/10/94 12:43 ST 8 2900 38 8.4 13 0.13 15 0.83 170 <5 <5 13 <20 <2 <40 <10 27 730 
2/11/94 2:00 
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I STAIION OATE TIME SAMPLES u!~os ~';~ 
pH =~ :~ :: ~:: o.P04 ;:_ ;:_ ,:~ ,.:: !~ :! ,; ~~~ 

Aar:;i:_s 
Type # mg/L 

BCF04 2/17/94 6:00 ST 5 1100 4000 8.1 5.8 0.22 2.4 20 9000 530 •• 870 690 <10 230 
2/17/94 14:00 SF Jg.,{§ 

11 <40, <10 230 
2/17/94 16:00 ST 10 630 7000 8.4 3.6 0.27 19 31 23000 1200 <5 1900 1500 <10 150 
2/18/94 10:00 SF <5 11 <40 <10 150 
2/18/94 12:00 ST 11 890 1800 7.7 4.9 0.18 4.0 8.6 3100 116 <5 330 230 <10 210 
2/19/94 8:00 SF <5 13 <40, <10 210 
2/19/94 10:00 ST 11 2300 210 8.4 14 <0.1 1.1 1.5 390 12 <5 44 25 <40 <10 518 
2/20/94 6:00 
2/20/94 8:00 ST 13 450 3500 8.5 3.4 0.10 4.9 14 7000 260 7.2 490 HilOW 87 400 <10 190 
2/20/94 8:00 
2/21/94 10:00 ST 7 600 170 7.9 3.8 0.16 0.39 3.5 340 14 <5 33 iC:!f'® 6.0 <40, <10 46 140 
2/21/94 22:00 SF <5 <10 <2 <40 <10 <10 140 
2/22/94 0:00 ST 17 2200 400 8.4 11 0.15 0.83 3.5 1100 56 5.9 91 52 13 68 <10 110 560 
2/23/94 8:00 SF <5 <10 <20 <2 <40 <10 <10 560 
2/23/94 10:00 ST 12 2500 600 8.6 12 <0.1 0.78 8.1 960 28 <5 <10 <20 <2 <40 <10 17 686 
2/24/94 8:00 
2/24/94 10:00 ST 12 2700 160 8.5 13 <0.1 0.34 1.8 320 5.0 <5 <10 <20 3.0 <40 <10 20 704 
2/25/94 8:00 SF <5 <10 <20 <2 <40 <10 <10 704 
3/24/94 19:00 ST 3 880 2300 8.4 2.7 0.12 0.83 11 3300 310 300 210, <10 WRf 234 
3/24/94 23:00 
3/25/94 1:00 ST 3 630 11000 8.5 3.2 0.26 3.0 7.3 15000 1200 1400 1100 <10 wtaru 374 
3/25/94 5:00 
3/25/94 7:00 ST 18 1500 460 8.2 6.6 0.12 1.4 2.6 580 40 <5 77 47 <10 84 234 
3/26/94 9:00 
3/26/94 9:00 ST 12 2800 23 8.5 9.4 0.12 <0,2 1.1 110 9 <5 26 <20 <2 <40 <10 23 656 
3/27/94 7:00 
3/27/94 9:00 ST 12 3100 18 8.5 10.5 <0.1 0.68 2.1 45 9 <5 15 <20 <2 <40 <10 11 732 
3/28/94 7:00 
3/28/94 11:00 ST 4 3000 24 8.5 9.8 <0.1 0.49 1.3 52 20 <5 11 <20 <2 <40 <10 <10 694 
3/28/94 17:00 
4/20/94 8:30 DT 1 3200 3.9 7.9 8.4 <0.10 0.48 0.56 <5 <5 

11/10/94 9:00 ST 4 990 620 6.6 5.1 0.34 4.2 5.2 1200 45 1.9 96 MlifJm 32 65 <0.3 £111¥1 205 
11/10/94 15:00 
11/10/94 17:00 ST 13 1400 12 6.8 2.2 0.13 0.63 0.85 32 <5 <1 <10 21 <2 <40 <0.3 28 290 
11/11/94 17:00 
11/12/94 9:04 ST 24 1500 0.55 8.3 0.26 <0.1 0.36 <0.2 <5 <5 <1 <10 6.3 <2 <40 <2 26 580 
11/14/94 7:04 
11/30/94 8:00 DT 1 <1 <10 26 5.5 <40 0.7 36 

3/3/95 10:00 ST 3 2200 360 7.9 8.5 0.15 2.8 1.93 490 31 <1 56 <40 <1 96 464 
3/3/95 14:00 
3/3/95 16:00 ST 18 3400 120 8.2 10.0 <0.1 1.5 0.96 180 22 <1 <10 <40 1.5 12 738 
3/5/95 0:00 
3/5195 2:00 ST 13 490 2000 7.8 2.7 0.51 4.2 11 4600 99 ffil+PW 310 270 <1 filB!1M 155 
3/6/95 8:00 
3/6/95 10:00 ST 12 1000 300 8.0 5.7 <0.1 2.3 2.2 360 31 <1 40 31 6.5 51 <1 65 
317/95 8:00 

3/10/95 22:30 ST 3 1200 4200 8.0 4.2 <0.1 11 16 7500 750 10 520 IDJmf$ 110 420 <1 r711921 280 
3/11/95 2:30 
3/11/95 4:30 ST 14 550 2100 7.8 3.3 <0.1 4.6 7.2 2800 280 4.7 240 fil!1ffihl 37 190 <1 ~\BM 158 
3/12/95 6:30 
3/12/95 8:30 ST 8 1000 150 8.0 6.1 0.14 1.6 1.4 200 24 <1 24 24 4.9 <40 <1 41 236 
3/12/95 22:30 
5/16/95 11:45 DT 24 <1 <10 13 <2 <40 <1 <10 850 
5/17/95 10:45 
7/25/95 9:00 DT 24 <1 <10 8 <2 <40 <1 19 
7/26/95 8:00 
9/19/95 10:00 DT 24 <1 <10 19 3 <40 29 745 

Appendix 5.2 

• • • 

0016476



• • • I SIATION DA1E TIME '.;':;c~s u!~os ~~~ 
pH :: ::: ;:,: ;:_ o-P04 :! ~=- .:~L ll; .:~L .: .! .:~L .!~L Har:ess 

mg/L gfL 
BCF04 9/20/95 9:00 

1/21/96 15:36 ST 5 1200 370.0 7.2 2.8 0.37 2.60 2.60 250 68 w~m 22 28 <1 160 298 
1/21/96 16:36 
1/21/96 18:36 ST 10 970 160.0 7.6 3.0 <0.10 1.30 1.20 130 18 <1 14 m.~lillfil 6 <20 <1 42 224 
1/22/96 12:36 
1/22/96 14:36 ST 31 2100 15.0 8.3 2.8 0.18 0.68 0.33 15 6 <1 <10 31 <2 6 <1 17 
1/25/96 14:36 
1/31/96 3:43 ST 5 650 50.0 7.4 2.7 <0.10 1.40 1.00 69 15 <1 14 rimir+t 5 9 <1 77 138 
1/31/96 4:43 
1/31/96 6:43 ST 20 1000 170.0 8.2 4.9 0.11 1.60 1.60 184 24 <1 20 32 5 24 11 150 238 
2/1/96 20:43 
2/1/96 22:43 ST 12 2000 32.0 8.3 6.3 <0.10 2.50 0.81 37 6 <1 10 19 <2 9 3 26 490 
2/2/96 20:43 
2/3/96 10:43 ST 10 1300 86.0 7.9 4.2 0.12 1.50 1.00 61 15 <1 <10 39 4 10 8 23 260 
2/4/96 4:43 

2/20/96 2:18 ST 5 2300 26.0 7.8 3.4 <0.10 2.50 0.68 48 20 <1 <10 29 2 19 <1 45 576 
2/20/96 3:18 
2/20/96 5:18 ST 27 690 340.0 7.7 7.9 0.21 1.00 1.60 330 48 <1 ID.llLl&JJID,@1%"$ <2 <2 <1 68 160 
2/22/96 9:18 
2/22/96 11:18 ST 20 1400 110.0 8.1 9.0 0.22 1.70 1.10 88 13 <1 13 26 <2 16 <1 <10 345 
2/24/96 1:18 
3/27/96 10:25 DT 1 <1 <10 4 2 5 <1 35 850 
7/24/96 8:45 DT 1 <1 <10 6 <2 7 <1 14 790 
9/24/96 8:35 DT 1 <1 <10 4 <2 5. <1 34 710 
1/29/97 8:55 DT 1 <1 16 12 4 11i <1 100 800 
4/16/97 8:55 DT 1 <1 <10 11 4 10 <1 28 900 
5/20/97 8:30 DT 1 <1 <10 4.1 <2 <6 <1 48 780 

7/8/97 8:55 DT 1 <1 <10 <4 <2 6 <1 24 
9/24/97 8:45 DT 1 <1 c40 6 <2 7 4 c40 
9/25/97 10:15 ST 5 2400 190 7.3 10.0 0.29 4.5 2.50 <0.5 280 72 <1 15 43 8 23 <1 110 590 
9/25/97 11:15 SF <1 <10 30 3 14 <1 76 
9/25/97 13:15 ST 11 2000 59 7.5 5.1 <0.1 2.1 1.10 <0.5 79 31 <1 <10 18 <2 12 <1 51 500 
9/26/97 9:15 SF <1 <10 16 2 8 <1 35 
9/26/97 11:15 ST 23 2500 24 8.4 2.8 0.11 1.4 0.55 <0.5 34 17 <1 <10 20 <2 <4 <1 36 648 
9/28/97 7:15 SF <1 <10 21 <2 6 <1 39 
9/28/97 9:15 ST 13 2900 23 8.0 4.7 <0.1 1.6 0.49 <0.5 31 <6 <1 <10 20 <2 5 <1 29 800 
9/29/97 9:15 SF 1.0 <10 21 <2 7 <1 15 

11/19/97 11:00 DT 12 3000 22 8.1 5.4 0.16 1.8 0.39 <0.5 58 6 4 <10 24 <2 5 <1 80 790 
11/19/97 22:00 DF 4 <10 15 <2 4 <1 110 

12/6/97 1:46 ST 5 <1 18 wr.•;tm 9 12 <1 .t.-10 265 
12/6/97 2:46 SF <1 <10 '"'"f!a·'*' <2 <4 <1 38 
12/6/97 4:46 ST 16 520 1700 7.4 5.0 0.31 3.8 6.0 0.50 1800 1600 1 190 ~'* 25 120 <1 m9dl 150 
12/7/97 10:46 SF <1 <10 <2 4.0 <1 
1/20/98 DT 24 <1 <10 9 <2 <4 <1 <10 
1/21/98 DF <1 <10 10 <2 4.0 <1 <10 
2/14/98 9:01 ST 5 330 <1.00 24 18 <1.00 43.0 410 
2/14/98 10:01 SF <1.00 2 5 <1.00 8 
2/14/98 12:01 ST 4 2500 <5.00 265 158 =~:gg W@g&i 70 
2/14/98 18:01 SF <1.00 3 19 
2/15/98 10:01 ST 18 1300 210 8.2 6.6 <0.5 1.7 11.0 280 42 <1.00 28 22 2 51 328 
2/16/98 20:01 SF <1.00 4 10 <1.00 27 
2/16/98 22:01 ST 11 490 1100 7.9 6.2 <0.5 1.6 11 <1.00 77 50 <1.00 84 116 
2/17/98 18:01 SF <1.00 7 8 <1.00 47 
2/17/98 20:01 ST 7 800 180 8.0 4.9 <0.5 2.6 10 <1.00 29 21 2 45 208 
2/18/98 8:01 SF <1.00 3 5 <1.00 19 
2/19/98 22:20 ST 5 520 310 7.8 4.9 <0.5 1.6 2 <1.00 33 20 <1.00 55 124 
2/19/98 23:20 SF <1.00 3 3 <1.00 5.60 
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I STAtlON DAIE TIME ;:a: u!~os ~: pH = =- ;:_ :: o:P04 ~=- ~=- : ! :: !~ Har:ess 
mg/L g(L 

BCF04 2/20/98 1:20 ST 8 520 750 7.8 4.4 0.50 2.6 10 <1.00 74 47 <1.00 84 125 
2/20/98 15:20 SF <1.00 3 6 <1.00 22 
2/20/98 17:20 ST 16 1400 89 8.1 6.2 <0.5 2.1 10 <1.00 13.0 11 <1.00 17 340 
2/21/98 23:20 SF <1.00 3 5 <1.00 9 
2/22/98 1:20 ST 8 1300 8.0 6.6 0.60 2.9 9 <1.00 120 78 

:~:~~ M!pl 141 
2/22/98 15:20 SF <1.00 3.90 5 
2/22/98 19:20 ST 11 460 7.9 4.0 <0.5 2.4 -H-.-0 <1.00 51.0 32.0 4.00 138 135 
2/23/98 15:20 SF <1.00 3.80 6' 4.00 11 
2/23/98 17:20 ST 10 3000 7.7 5.3 0.8 3.9 9.5 <5.00 239 161 :tgg rn~ 85 
2/24/98 11:20 SF <1.00 4 4 
3/25/98 8:56 ST 5 490 2900 8.21 13.7 0.7 3.6 0.3 4720 353 <20 345 235 <20 wn~ 330 
3/25/98 9:56 SF 1 4 5 <1.00 <-~t4. 
3/25/98 11:56 ST 5 328 1500 8.19 3.1 <0.1 2.8 0.6 2060 162 <5.00 215 141 <5.00 W1j4&} 70 
3/25/98 21:56 SF 2 2 12 <1.00 ""··. ,. ·,. 

3/25/98 23:56 ST 26 1340 240 8.50 9.3 <0.1 <1.0 0.9 267 10 <1.00 39 34.0 30 <1.00 76 336 
3/28/98 1:56 SF 1 4 13 6, <1.00 20.0 
3/28/98 3:56 ST 16 1580 80 8.48 4.4 0.10 1.20 0.60 103 13 <1.00 17 19 17' <1.00 43.0 390 
3/29/98 9:56 SF <1.00 1.90 7 7 <1.00 9 
11/8/98 6:40 ST 5 805 320 7.6 5.3 0.23 4.85 5.20 920 160 2 47 <2 172 190 
11/8/98 7:40 SF <1 23. <2 76 
11/8/98 9:40 ST 9 1170 58 7.8 6.6 0.11 4.28 1.35 220 120 <1 17 <2 40 320 
11/9/98 1:40 SF <1 <2 6 <2 12 
11/9/98 3:40 ST 14 2350 6 8.3 3.7 <0.05 1.10 0.28 18 10 <1 <8 <2 5. <2 19 640 

11/10/98 15:40 SF <1 2 5 <2 13 
11/28/98 6:27 ST 5 1030 320 7.7 5.7 0.07 4.63 4.04 850 130 2 16 32, <2 164 248 
11/28/98 7:27 SF <1 <2 5 2 <10 
11/28/98 9:27 ST 12 1310 27 8.1 4.8 <0.05 1.79 0.64 290 80 <1 <2 10 <2 22 334 
11/29/98 7:27 SF <1 <2 6 <2 <10 
11/29/98 9:27 ST 27 2110 8 8.3 2.9 <0.05 0.86 0.25 40 20 <1 <2 6 <2 14 605 

12/1/98 13:27 SF <1 <2 5'. <2 <10 
12/1/98 15:27 ST 9 705 152 8.0 2.7 <0.05 1.78 1.93 300 240 <1 6 20 <2 64 185 
12/2/98 7:27 SF <1 <2 <4 <2 <10 
1/25/99 9:31 ST 5 650 116 8.0 4.6 0.06 1.60 1.93 300 100 <1 6 17• <2 67 168 
1/25/99 10:31 SF <1 <2 5 <2 18 
1/25/99 12:31 ST 11 1070 30 8.1 4.4 <0.05 0.99 0.70 62 18 <1 <2 5 <2 16 300 
1/26/99 8:31 SF <1 <2 5 <2 <10 
1/26/99 10:31 ST 14 645 350 8.0 3.1 0.09 1.84 2.78 670 90 <1 13 33. <2 120 115 
1/27/99 12:31 SF <1 9 <4 <2 82 
1/27/99 14:31 ST 22 1860 750 8.2 4.1 0.05 0.89 4.28 430 100 <1 14 31 <2 106 552 
1/29/99 8:31 SF <1 <2 <4 <2 <10 
4/6/99 13:09 ST 5 1470 436 8.0 3.9 0.28 3.09 2.45 580 120 <1 11 29 <2 118 250 
4/6/99 14:09 SF <1 <2 <4 <2 <10 
4/6/99 16:09 ST 14 985 154 8.2 1.5 0.05 0.84 0.89 200 30 <1 IJfil 25 4 12 <2 46 250 
417/99 18:09 SF <1 14 <2 <4 <2 <10 
4/7/99 20:09 ST 13 1710 25 8.4 1.0 <0.05 0.55 0.31 56 18 <1 <8 12 <2 <4 <2 13 450 
418/99 20:09 SF <1 <8 11 <2 <4 <2 <10 
4/8/99 22:09 ST 3 1630 107 8.4 1.3 0.05 0.71 0.65 140 20 <1 14 23 3 9 <2 33 448 
4/9/99 2:09 i 
4/9/99 4:09 ST 17 1850 8 8.4 1.1 <0.05 0.44 0.19 18 6 <1 <8 11 <2 5 <2 <10 522 

4/10/99 12:09 SF <1 <8 10 <2 4, <2 <10 
1/25/00 10:15 ST 1 <1 15.7 4.26 9.9 <2 40.7 
1/25/00 10:15 SF 1 <1 <8 8.43 <2 4.55 <2 15.7 360 
2/11/00 12:19 ST. 8 1300 12 8.2 1.6 <0.05 0.61 0.441 0.1 230 130 <1 <8 12.9 <2 <4 <2 14 320 
2/12/00 2:19 SF <1 <8 10.5 <2 <4 <2 <10 
2/12/00 4:19 ST 5 575 550 8.0 3.9 0.085 1.3 1.89 0.22 750 290 1.25 69.3 57.9 7.66 49.,1 <2 114 130 
2/12/00 12:19 SF <1 <8 6.96 <2 <4 <2 <10 
2/12/00 14:19 ST 36 1800 21 8.3 1.3 <0.05 0.71 0.502 0.107 30 16 <1 <8 10.2 <2 <4 <2 <10 585 
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• • • 
I STAildN DATE TIME s:;ce: v!~os ~;: pH =~! :,! :: ;:_ ;r ~=- ~=- ~: ;L = ::a_ ,! ,:~ ~!~L Har::s 

BCF04 2/15/00 9:19 SF <1 <8 9.77 <2 <4 <2 <10 
2/29/00 9:11 DT 24 2450 13 8.4 1.5 <0.05 1.1 0.291 0.065 26 22 

3/2/00 7:11 
3/3/00 19:42 ST 3 <1 <8 11.4 2.09 6.79 <2 16.9 264 
3/3/00 23:42 SF <1 <8 7.07 <2 <4 <2 <10 
3/5/00 11:42 ST 10 475 750 8.0 3.3 <0.05 1.2 2.2 0.408 830 420 1.4 68.6 M!flfJU 6.47 53.2 <2 114 115 
3/6/00 5:42 SF <1 34.9 ''}§f 3.14 26.8 <2 58.6 
3/6/00 7:42 s 24 785 60 8.4 3.4 <0.05 0.77 0.612 0.061 88 60 
3/8/00 2:42 
3/8/00 4:42 s 11 1670 670 8.1 <0.44 <0.05 1.2 2.11 0.154 750 370 
3/9/00 0:42 
4/5/00 11:37 D 24 2740 24 8.4 1.4 <0.05 0.41 0.398 0.038 93 20 
4/6/00 10:37 

5/11/00 10:00 D 2820 38 8.3 1.3 <0.05 0.71 0.37 0.047 88 50 
5/11/00 10:00 

616100 11:48 D 24 2960 35.2 8.4 2.5 <0.05 1.1 0.643 0.099 88 44 
617/00 10:48 
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NEWPORT BAY WATERSHED 

I SffllCR DATE TIME s:;:cE: 11::QI ~;: pH =~: ::! ;:: :: c,.p()4 ;:~ ~=- ,:,. ,;L .:~L ;,. ~ ~~L !~ Haruness 
mg/L 111qlJ.. 

LANF08 6/18/91 14:00 DT 23 7700 5.7 8.7 14 0.5 0.8 0.6 <5 <5 <7 <10 <30 <20 <10 <2 <10 
6/19/91 12:00 
7/23/91 12:10 DT 1 <20 <40 <20 5 <40 <10 50 
8/20/91 9:45 DT 25 <2 <10 <20 7 180 70 <20 1848 
8/21/91 10:20 
9/16/91 10:25 DT 24 7500 24 8.2 8.2 0.1 0.9 1.2 61 22 <1 <5 30 6 <40 <10 100 1494 
9/17/91 9:25 

10/15/91 10:30 DT 25 <20 <30 40 4 <40 <10 30 
10/16/91 10:05 
12/17/91 9:15 DT 24 <20 <30 40 21 <40 <10 120 2532 
12/18/91 8:15 

2/10/92 14:20 ST 10 300 91 7.6 2.1 0.2 <0.5 0.7 150 24 2 10 m:m 35 <10 <2 !B![l 52 
2/11/92 1:20 
2/11/92 2:20 ST 12 110 32 7.8 5.6 0.21 <0.5 0.7 45 10 <2 <6 11 9 <10 <2 70 272 
2/11/92 13:20 
2/12/92 14:45 ST 12 810 15 7.5 5.6 0.22 <0.5 0.7 110 20 <2 <6 16 12 <10 <2 90 204 
2/13/92 1:45 
2/13/92 2:45 ST 12 830 14 7.6 4.8 0.2 <0.5 0.9 200 31 2 <6 E%t 33 <10 <2 160 170 
2/13/92 13:45 
2/13/92 15:30 ST 12 2800 5.6 7.8 13 <0.1 <0.5 0.7 19 6 <2 <6 43 6 10 <2 70 596 
2/14/92 2:30 
2/14/92 3:30 ST 11 3800 5.5 7.9 23 0.1 <0.5 0.8 7 <5 <2 <6 37 3 <10 <2 60 888 
2/14/92 13:30 
4/21/92 8:50 DT 24 8500 0.8 8.1 27 0.3 1.2 0.4 67 5 <20 <30 <20 3 <40 <10 40 >1000 
4/22/92 7:50 
5/26/92 10:00 DT 24 8100 1.8 8.2 19 0.5 1.7 0.8 40 11 <2 <6 21 5 <10 <2 60 1620 
5/27/92 9:00 
6/23/92 10:35 DT 1 <20 <30 <20 2 <40 <10 <10 1155 
7/22/92 11:00 DT 1 8400 5.2 8.4 8.6 0.1 0.6 0.5 19 9 <20 <30 70 <2 <40 <10 <20 1500 
8/26/92 9:35 DT 1 <20 <30 <20 <2 <40 <10 30 1600 
9/23/92 10:10 DT 1 4900 3 8.7 4.5 <0.1 0.99 8 12 7 <20 <30 37 <2 <40 <10 17 

10/28/92 11:10 DT 1 9100 5.6 8.5 14 0.17 0.93 1.1 27 12 <20 <30 41 2 <40 11 34 1500 
11/18/92 10:15 DT 1 7800 5.2 8.7 17 0.12 0.64 0.53 18 8 <20 <30 33 2 <40 <10 26 1614 
12/16/92 10:10 DT 1 <20 <30 21 <2 <40 <10 40 >1000 

1/6/93 1:18 ST 3 2000 50 7.6 8.5 0.23 1.1 0.78 110 73 <20 <30 'tU '" <40 <10 110 380 
1/6/93 3:18 
1/6/93 5:21 ST 13 250 75 7.8 1.8 0.16 0.69 0.78 190 50 <20 <30 !1JJJ£1 16 <40 <10 fill@[f 67 
1"/93 5:21 
1n193 7:00 ST 4 680 46 7.7 4.3 0.18 0.72 0.78 79 27 <20 <30 kB 11 69 <10 100 160 
1n193 13:00 
1/8/93 15:07 ST 10 1600 48 8.0 9.6 0.18 0.87 0.21 76 13 <20 <30 <20 12 <40 <10 92 364 
1/9/93 9:07 

1/10/93 9:07 ST 3 1200 39 7.9 7.8 0.13 0.64 0.25 61 13 <20 <30 22 11 <40 <10 86 292 
1/10/93 13:07 
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NEW. BAY WATERSHED • • 
I !ITJ{TlaR bATE ;. ;. .: .! ~~ !~L Haraness TIME ~[~!I 11!~g1 : ~;: pH ;:. ;:. ;:: ~: o-1'()4 ;:~ ::~ .~! mg/L 111qll. 

LANF08 1/17/93 9:45 ST 17 600 97 8.0 3.9 0.13 0.73 0.87 160 19 <7 12 <30 12 8.1 <4 83 154 
1/18/93 17:45 
1/18/93 19:45 ST 7 2300 35 8.0 15 0.16 0.76 0.64 46 10 11 <10 <30 4.2 25 <4 76 592 
1/19/93 7:45 
1/19/93 9:40 ST 12 4900 5.4 8.3 33 0.14 0.92 0.84 16 5 <20 <30 24 <2 <40 <10 62 1206 
1/20/93 7:40 
1/20/93 9:40 ST 10 6000 4.2 8.3 46 0.15 0.86 0.51 18 <5 <20 <30 23 <2 <40 <10 55 1436 
1/21/93 7:40 
1/27/93 11:00 ST 1 7600 3 8.2 45 0.11 0.8 0.42 15 6 <7 <10 <30 <2 <3 <4 <2 1500 

217/93 22:00 ST 10 720 95 7.7 4.0 0.18 0.93 2.6 220 27 <20 <30 g;gftIB 24 <40 <10 130 155 
218/93 16:00 
2/8/93 18:00 ST 10 920 60 7.8 5.2 0.21 0.73 1.8 120 15 <20 <30 <20 15 <40 <10 65 215 
219/93 10:50 

2/18/93 11:20 ST 5 650 130 8.0 8.1 0.14 1.3 270 37 <7 <10 <30 3.5 3.9 <4 150 172 
2/18/93 19:20 
2/18/93 21:20 ST 6 860 74 7.9 4.8 0.15 0.63 0.66 180 26 <7 11 <30 21 4.5 <4 120 184 
2119/93 7:20 
2/19/93 9:20 ST 13 380 140 8.1 2.6 0.22 0.55 1.1 280 32 <7 18 <30 28 8.8 <4 130 128 
2/20/93 2:20 
2/20/93 11:20 ST 13 3700 11 8.2 21 0.11 0.81 0.4 24 <5 <7 <10 <30 4.1 16 <4 35 926 
2/21/93 11:20 
3/17/93 9:15 OT 1 8200 3.7 8.1 38 0.11 0.96 0.38 22 6 <7 <10 34 <2 <3 <4 <20 1842 
4/21/93 9:30 OT 1 <20 <30 <20 <2 <40 10 43 >1500 
5/26/93 9:30 OT 1 7300 17 8.2 19 0.14 1.2 0.32 48 <5 <20 <30 <20 <2 <40 <10 61 1480 

6/9/93 10:00 OT 1 <20 <30 <20 4.1 <40 <10 33 
7/14/93 9:40 OT 1 6500 9.3 8.3 22 <0.1 1.4 0.41 150 110 <20 <30 <20 <2 <40 <10 17 1400 
8/17/93 12:20 OT 22 <20 <30 <20 <2 <40 <10 46 1272 
8/18/93 9:20 
9/14/93 12:00 OT 24 6600 9.1 8.3 17 <0.1 1.2 0.47 45 10 <5 <10 <20 <2 <40 <10 43 
9/15/93 11:00 

10/16/93 7:17 ST 6 2500 so 7.8 27 1.4 6.8 2.4 62 23 <5 12 70 <SO <40 <10 320 560 
10/16/93 17:17 
10/18/93 7:17 ST 12 6100 7.5 8.4 19 0.26 1.8 0.83 19 7 <S <10 24 <2 <40 <10 37 1460 
10/19/93 5:17 
10/19/93 7:17 ST 12 6700 9.5 8.3 20 0.21 1.6 0.87 28 13 <S <10 20 8.9 <40 <10 44 
10/20/93 5:17 
10/26/93 12:15 OT 24 6800 2.6 8.4 33 0.13 0.91 0.56 15 9 <5 <10 <20 <2 <40 <10 27 1610 
10/27/93 11:15 
11/11/93 4:37 ST 5 780 280 7.6 11 0.76 7.7 3.9 640 120 6.3 10 YlfJlff 55 <40 <10 fil.ll!@l 160 
11/11/93 12:37 
11/14/93 15:54 ST 7 7700 2.6 8.2 35 0.34 1.4 1.0 28 14 <5 <10 <20 <2 <40 14 56 1694 
11/15/93 3:54 
11/17/93 11:40 OT <S <10 <20 <2 <40 11 24 1774 
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NEWPORT BAY WATERSHED 

1 snma111 bATE TIME :ii=[~! y::QI ~;: ~=- ~=! :i. ·=~ !~L Hardness pH =~: ==- !:: ;: o-Pot ,: II~~ .: .:~ mg/L oiqll. 

LANF08 11/30/93 4:03 ST 4 1000 34 7.6 8.5 0.29 2.7 1.7 150 <5 <5 <10 @IIKlli 26 <40 <10 200 188 
11/30/93 10:03 
11/30/93 10:37 ST 11 4700 8 7.9 13 0.39 1.9 1.1 10 <5 <5 <10 <20 <2 <40 <10 62 818 
12/1/93 8:37 
12/1/93 10:37 ST 12 7100 5.8 8.2 33 0.28 1.2 0.76 5 <5 <5 <10 <20 <2 <40 <10 44 1550 
12/2/93 8:37 

12/11/93 14:23 ST 1 <5 20 100 <50 <40 <10 500 
12/11/93 16:23 ST 4 410 100 7.7 6.3 0.30 1.1 0.74 180 33 <5 13 mil& 32 <40 <10 &It¥ 86 
12/11/93 22:23 
12/12/93 0:23 ST 19 4900 7 8.1 21 0.32 1.2 0.72 18 12 <5 <10 <20 <2 <40 <10 57 825 
12/13/93 12:23 
12/13/93 14:23 ST 13 6900 5 8.1 16 0.28 1.3 0.75 17 <5 <5 <10 <20 <2 <40 <10 41 1532 
12/14/93 14:23 
12/14/93 16:23 ST 11 2500 50 7.7 17 0.74 1.5 1.2 62 <5 <5 <10 30 10 <40 <10 120 442 
12/15/93 12:23 

1/17/94 10:00 DT 24 6700 14 8.3 30 0.10 0.65 0.73 23 <5 <5 <10 24 <2 <40 <10 61 1496 
1/18/94 9:00 
4/19/94 11:30 OT 24 7700 4.8 8.3 36 0.13 1.2 0.56 15 <5 <5 <10 <20 <2 <40 <10 34 1804 
4/20/94 10:30 
5/25/94 10:00 DT 24 1.5 <10 17 <2 <40 <0.3 34 1608 
5/26/94 9:00 
6/30/94 9:55 DT 1 <1 13 9.3 <2 <40 0.5 36 1460 
10/4/94 14:39 ST 11 5900 6.8 8.2 11 0.60 2.8 0.37 39 9 <1 <10 25 <2 <40 0.58 50 1160 
10/5/94 8:39 
10/5/94 10:39 ST 13 4500 28 7.6 13 1.00 7.8 1.1 120 21 1.4 <10 41 11 <40 250 800 
10/6/94 10:39 
10/6/94 12:39 ST 24 5700 3.9 8.1 10 0.62 4.8 0.44 8 <5 <1 <10 19 <2 <40 0.82 40 860 
10/8/94 10:20 

10/25/94 12:09 OT 23 <1 <10 23 2.4 <40 <0.3 26 940 
10/26/94 8:09 

11/8/94 11:06 ST 3 2900 40 7.0 28 2.5 11 2.3 54 21 <1 <10 54 8.7 <40 <0.3 450 610 
11/8/94 15:06 
11/9/94 9:06 ST 9 7500 14 8.2 19 0.41 2.4 0.7 38 10 <1 <10 25 <2 <40 <0.3 80 1405 

11/10/94 5:06 
11/10/94 9:00 ST 4 2200 60 6.4 15 0.57 3.1 1.4 120 11 1.1 <10 lITlm 11 <40 <0.3 C1lft1b 105 
11/10/94 11:00 
11/10/94 7:06 ST 4 560 230 6.1 8.3 0.67 4.7 3.2 660 53 @fi).1§ 28 Ila 58 <40 <0.3 t11a1wm 85 
11/10/94 13:06 
11/30/94 9:50 DT 1.5 <10 19 <2 <40 3 53 

12/5/94 2:00 ST 3 3400 33 7.6 18 0.74 3.7 1.2 160 40 2.1 <10 47 18 <40 0.39 170 746 
12/5/94 6:00 
5/16/95 13:45 DT 24 7800 5.7 8.4 28 <0.1 0.74 0.31 21 8 <1 <10 21 <2 <4.0 <1 <10 1585 
5/17/95 12:45 
6/14/95 10:00 DT 1 <1 <10 8.8 <2 <40 5 36 1720 
7/25/95 9:00 OT 24 1 <10 20 3 <40 <1 58 
7/26/95 8:00 
8/29/95 10:20 OT 24 <1 <10 21 2 <40 <1 52 1348 
8/30/95 9:20 
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NEW. BAY W~TERSHED • • I STATION DATE · TIME SAMPLES 
v!~os. ~;~ 

pH =~! =:,! !: = o-1504 ;:_ ~:! ;L ,,; .:~ :: ~ .:~ ~: Haraness 
Type # mg/L ma(L 

LANF08 9/19/95 10:30 DT 24 <10 28 <2 <40 <1 50 
9/20/95 9:30 

10/24/95 12:30 OT 23 <1 <10 31 2 <40 <1 340 
10/25/95 10:30 
11/14/95 10:00 OT 23 4 <10 29 3 <40 <1 55 1737 
11/15/95 8:00 

12/5/95 8:30 OT 24 3 <10 64 3 <40 <1 35 1844 
12/6/95 7:30 

12/12/95 21:00 ST 5 3700 350 7.3 52 3.70 14 4.60 690 100 3 27 180 39 <40 <1 t!!!I@ 790 
12/12/95 22:00 
12/13/95 2:00 ST 7 890 74 7.3 14 0.82 4.1 1.70 120 26 11 ffifQfr\VPt+ <40 <1 l~:UQJiii:: 155 
12/13/95 14:00 
12/14/95 12:50 ST 29 7000 12 8.2 30 0.48 1.6 0.74 41 10 <1 <10 21 <2 <40 <1 94 1440 
12/16/95 20:50 

1/21/96 15:34 ST 14 1500 220 7.7 8.8 0.13 3.4 2.50 480 71 3 20 Bil 35 17 <1 320 334 
1/22/96 10:34 
1/22/96 12:34 ST 36 5600 16 8.2 21 0.11 0.79 0.42 24 11 <10 27 <2 8 <1 50 1570 
1/25/96 14:34 
1/25/96 15:30 ST 1 4300 39 8.1 27 0.36 2.0 0.59 39 13 <1 <10 35 4 9 <1 120 1350 
1/31/96 2:55 ST 4 20000 290 7.9 15 0.85 8.3 2.60 650 93 4 34 •m 60 32 1 w;l&O@! 412 
1/31/96 3:40 
1/31/96 5:55 ST 8 390 150 7.8 3.9 0.45 2.5 4.10 350 67 5 27 mwwtt1w1m 20 1119$3 70 
1/31/96 21:55 
1/31/96 23:55 ST 10 1800 35 7.7 12 0.37 2.0 0.83 35 13 <1 <10 40 7 9 2 120 384 
2/2/96 17:55 
2/2/96 19:55 ST 19 4900 18 8.4 21 0.19 2.2 0.68 8 7 <1 <10 29 2 10 110 1092 
213196 7:55 

2/13/96 9:15 OT 24 <1 <10 35 <2 5 2 74 1840 
2/14/96 8:15 
2/19/96 19:06 ST 5 4400 74 7.5 41 0.72 5.5 1.40 90 34 <1 <10 7 14 2 

8 
1210 

2/19/96 20:06 
2/19/96 22:06 ST 22 780 170 7.4 7 0.33 2.6 2.80 440 50 t®IIE1 60 :-~~ <2 <2 182 
2/22/96 2:03 
2/22/96 4:03 ST 20 4000 8 8.4 28 0.19 0.81 0.70 24 14 <10 22 <2 8 <1 0 1025 
2/23/96 18:06 
3/27/96 11:40 OT 1 <1 <5 9 <2 7 <1 39 2110 
4/23/96 11:30 OT 24 <1 <10 63 2 5 1 50 1758 
4/24/96 10:30 
5/29/96 11:30 DT 8 <1 <10 28 <2 7 <1 31 
5130/96 18:30 
6/20/96 8:50 DT <1 <10 5 <2 10 <1 42 
7/24/96 10:20 DT 24 <1 <10 21 <2 15 <1 27 1390 
7/25/96 9:20 
8/27/96 10:15 OT 23 <1 <10 21 <2 6 <1 60 1566 
8/28/96 8:15 
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NEWPORT BAY WATERSHED 

I STATION DATE TIME SAMPLES u!~os ~: pR :! ::! = = o-Pb4 ;: ~= : :; .:~ ,:L ,! ,;~ .!~ Raraness I 
Type # mg/L mall 

LANF08 9/24/96 10:00 DT 23 <1 <10 23 4 6 <1 120 2015 
9/25/96 8:00 
11/5/96 12:25 DT 1 <1 21 58 <2 <4 <1 110 

11/21/96 9:23 ST 4 410 110 7.1 6 0.68 3.4 1.40 130 28 2 <10 78 fk.11[1~ 19 <1 260 112 
11/21/96 10:23 
11/21/96 12:23 ST 9 230 140 7.8 2.8 0.27 1.7 1.40 270 34 2 15 42 ffLV.!lTI 12 <1 230 82 
11122/96 4:23 
12/4/96 12:15 DT 1 <1 <10 7 2 4: <1 55 1680 
12/9/96 12:55 ST 5 1800 180 7.6 16 0.30 3.9 1.80 320 51 1 12 48 21 10 <1 300 474 
12/9/96 13:52 
12/9/96 14:22 ST 7 810 150 7.5 6 0.19 1.8 1.30 220 30 11 42 mmi 11 <1 210 182 

12/10/96 2:22 
12/10/96 4:22 ST 10 2900 18 8.0 19 0.23 1.2 <0.2 43 9 <1 <10 17 <2 7 <1 71 745 
12/10/96 22:22 
12/11/96 0:22 ST 13 460 69 7.7 3.8 0.27 0.91 <0.2 100 14 <1 <10 25 [PJO::Y\U 11 <1 100 110 
12/12/96 0:22 
12/12/96 0:22 ST 15 3200 12 8.1 100 0.20 1.1 <0.2 19 8 <1 <10 12 <2 5 <1 89 1240 
12/13/96 6:22 

1/1/97 22:12 ST 5 1900 64 7.6 14 0.39 1.9 0.51 81 20 <1 <10 38 7 6 <1 120 504 
1/1/97 23:12 
1/2/97 1:12 ST 5 880 52 7.5 6.3 0.40 0.98 0.41 26 9 <1 <10 25 5 6 <1 71 200 
112/97 9:12 
1/2/97 11:12 ST 42 3300 11 8.0 20 0.23 1.1 0.47 20 6 1.8 <10 25 2.5 12 <1 70 3950 
1/5/97 23:12 

1/21/97 20:42 ST 2 48 <0.1 1.1 0.66 1.2 <10 33 3.9 5.9 <1 <10 1850 
1/21/97 21:42 
1/22/97 1:42 ST 12 3600 11 7.8 19 0.36 1.1 0.52 24 6 6.7 <10 25 2.6 11 <1 <10 790 
1/22/97 23:42 
1/23/97 1:42 ST 3 630 150 7.5 6.8 0.23 1.2 0.50 89 11 1.2 <10 26 9.1 7.6 <1 10 170 
1/23/97 5:42 
1/23/97 11:42 ST 4 4700 11 8.1 38 0.25 0.86 0.31 29 22 2.2 <10 34 <2 20 <1 120 1304 
1/24/97 23:42 
1/29/97 10:15 DT 1 1.2 <10 19 <2 8.1 <1 82 1760 
2/11/97 0:41 ST 5 3000 98 7.8 37 1.0 4.3 1.0 120 32 1.2 <10 40 5.1 9.8 1.0 170 940 
2/11/97 1:41 
2127/97 10:00 DT 1 <1 <10 8.4 <2 4.3 <1 17 
3/12/97 8:45 DT 1 <1 <10 14 <2 4.1 <1 50 1460 
4/15/97 10:45 DT 24 <1 <10 49 11 7.7 <1 70 1590 
4/16/97 9:45 
5/20/97 9:50 DT 1 <1 <10 6.4 <2 <4 <1 39 1300 
6/10/97 10:50 DT 1 <1 <10 6.2 <2 4.0 <1 30 1436 

7/8/97 10:00 DT 1 2 <10 5 <2 <4 <1 26 
8/15/97 10:50 DT 1 4 <10 <4 <2 4 <1 20 
9/24/97 9:45 DT 1 <1 ""4Q 7 <2 5 4 ""4Q 

10/29/97 10:05 DT 1 <1 <10 8 <2 12 <1 160 
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NEW.T BAY WATERSHED • • 
I liiTATICIII bATE TIME SAMPLES ;:! ::! ,: .. ,:L I~~ ~ II~ ,:t ,,!~L Raraness u!~o1 ~i: pR ;:. ;:,! !:: ;:_ o-PCU 

Type # mg/L lJIQll. 

LANF08 11/10/97 8:47 SF 4 40 <30 <1 <10 73 4 18 <1 250 1350 
11/10/97 9:32 
11/10/97 10:02 SF 8 13 <0.5 <1 <10 ff]lf±fJ 15 20 <1 ffl1Pl$ 195 
11/11/97 0:02 
11/11/97 2:02 ST 25 3900 33 7.7 23 0.62 3.1 0.94 <0.5 31 11 <1 <10 33 6 15 <1 150 894 
11/13/97 2:02 SF <1 20 20 4 11 <1 120 
11/13/97 4:02 ST 9 470 55 7.2 6.7 0.69 2.5 1.00 <0.5 150 36 <1 11 illt)li 17 6 <1 lli,11rn 72 
11/14/97 21:27 SF <1 <10 9 11 <1 
11/19/97 11:25 DT 10 <0.5 4 <10 23 <2 13 <1 87 1640 
11/19/97 20:25 SF 4 <10 34 <2 6 <1 56 
11/26/97 9:36 ST 5 1400 630 8.2 8.7 0.21 5.0 3.50 <0.5 1100 910 3 38 m!;flill 100 43 <1 %!11% 304 
11/26/97 10:36 SF <1 <10 <2 <4 <1 
11/26/97 14:36 ST 13 1400 66 7.6 8.2 0.50 2.1 0.91 <0.5 72 52 <1 <10 35 15 12 2 150 262 
11/27/97 14:36 SF <1 <10 16 <2 6 <1 98 
11/27/97 16:36 ST 32 5900 11 8.0 33 0.17 0.97 0.40 <50 33 33 4 <10 19 <2 7 <1 68 1416 
11/30/97 6:36 SF 4 <10 13 <2 5 <1 81-

12/6/97 3:59 ST 5 460 200 7.7 4.2 0.32 2.8 ii! <0.5 310 260 1 10 5 35 16 3 my.a~ 90 
12/6/97 4:59 SF <1 <10 6 <2 <4 <1 
12/6/97 5:59 ST 6 200 210 7.8 1.7 0.18 0.93 4 <0.5 210 170 <1 12 ~·wm 18 11 <1 9d 40 . 

12/6/97 15:59 SF <1 <10 <2 <4 <1 
12/6/97 17:59 ST 8 980 150 7.6 7.2 0.18 1.4 4 <0.5 200 180 <1 11 24 15 10.0 <1 430 250 
1217/97 7:59 SF <1 <10 8 <2 <4 <1 +1-
1217/97 9:59 ST 34 3900 16 7.9 28 <0.1 0.91 0.44 <0.5 31 8 1.0 <10 18 <2 6 <1 60 950 

12/10/97 3:59 SF <1 <10 12 <2 4 <1 42 
12/18/97 13:43 ST 5 1400 360 7.4 14 0.70 5.6 2.8 <0.5 660 100 3 29 imffl'"''r, 44 22 <1 ~'-:;:~~ 328 
12/18/97 14:43 SF <1 <10 f*1 <2 4.0 <1 36 

81 

12/18/97 16:43 ST 7 1500 120 7.6 7.2 <0.5 2.1 1.4 <0.5 210 31 <1 <10 iWfft-•? 19 12 <1 160 280 
12/19/97 4:43 SF <1 <10 9 6 <1 84 
12/19/97 10:43 ST 38 5800 7.7 8.0 23 <0.5 0.92 0.30 12 10 <10 <10 14 <2 <4 <1 61 1580 
12/22/97 12:43 SF <10 <10 11 <2 <4 <1 58 

1/9/98 17:37 ST 5 320 250 7.7 2.0 0.50 3.2 2.3 <0.5 800 110 <10 28 ••tI8t 25 <1 Wlf218 70 
1/9/98 18:37 SF <10 <10 5 <1 
1/9/98 20:37 ST 9 450 54 7.4 2.9 <0.5 1.2 ·g 94 17 <1 <10 ff9'J 11 9 <1 <10 108 

1/10/98 12:37 SF <1 <10 <2 "'4 <1 <10 
1/10/98 14:37 ST 38 400 11 8.0 27 <0.5 1.3 0.40 <0.5 21 8 1.0 <10 26 2 5 <1 440 980 
1/13/98 16:37 SF <1 <10 15 <2 6 <1 400 
1/20/98 DT 24 <1 <10 14 <2 <4 <1 <10 
1/21/98 <1 <10 14 <2 <4 <1 <10 
2/14/98 9:09 ST 5 2000 50 7.7 20 <0.5 1.9 0.83 180 32 1 10 38 17 9 1.40 91 420 
2/14/98 10:09 SF <1.00 4 15 2 5 <1.00 24 
2/14/98 12:09 ST 7 570 62 7.7 4.9 <0.5 0.8 160 22 <1.00 11 [IIIW.l 14 8.40 <1.00 56 100 
2/15/98 0:09 SF <1.00 5 ,o··" <1.00 2 <1.00 9 
2/15/98 2:09 ST 20 4300 5.9 8.1 29 <0.5 1.2 8 21 8 1 4 48 3 6 <1.00 30.6 1334 
2/16/98 16:09 SF 1.10 5 15 <1.00 67 1 19 
2/16/98 18:09 ST 10 1900 34 7.9 16 <0.5 1.2 10 74 18 <1.00 5 22 7 5 <1.00 38 430 
2/17/98 12:09 SF <1.00 4 18 2 4.00 <1.00 20 
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NEWPORT BAY WATERSHED 

I STJlTIOIII WE TIME ~[~S 11!~1,21 ==! ::: o:PCU ;:. ::! : .; .:~ :! ! ~~ .!~ Haraness ~;: pH 

=~! ;:_ mg/L II'q/b 

LANF08 2/17/98 14:09 ST 11 4200 8.1 8.0 4 <0.5 1.1 10 15 8 <1.00 60 30 3 19 <1.00 79 1060 
2/18/98 10:09 SF <1.00 52 23 1 20.0 <1.00 38 
2/19198 12:30 ST 5 4800 2.1 8.1 35 <0.5 <1 10 <1.00 4 4 5 <1.00 30 >1500 
2/19198 13:30 SF <1.00 4 2 6.40 <1.00 22 
2/19198 21:30 ST 7 1100 510 7.7 12 <0.5 2.0 12 <1.00 9 11 9 <1.00 60 320 
2/20/98 9:30 SF <1.00 3 1 3 <1.00 20.0 
2/20/98 11:30 ST 18 4800 3.4 8.0 33 <0.5 1.0 11 <1.00 4 3 7. <1.00 36.0 1200 
2/21/98 21:30 SF <1.00 3 1 7 <1.00 32 
2/21/98 23:30 ST 8 41 7.8 12 0.8 <1 n <1.00 9 13 7 4'°° 45 224 
2/22/98 13:30 SF <1.00 2 1 4 4'°° 17 
2/22/98 15:30 ST 11 12 8.0 16 <0.5 1.1 n <1.00 4 5 5.60 4'°° 43 428 
2/23/98 11:30 SF <1.00 4.00 1 6 4'°° 54 
3/25198 5:44 ST 5 2940 42 7.55 31 0.5 1.5 <0.1 143 34 1 17 15 9 <1.00 157 775 
3/25/98 6:44 SF <1.00 15 59 2 8.80 <1.00 119 
3/25/98 8:44 ST 6 315 100 7.75 5.3 <0.1 <1.0 <0.1 51 23 Wl 12 r11'.ffl 22 11 :~:gg*ffltW 80 
3/25198 18:44 SF 4 2 3; 
3/25/98 20:44 ST 28 4430 12 8.24 33.2 0.30 <1.0 0.3 9 28 34 8 6 <1.00 53 1110 
3/28/98 2:44 SF <1.00 25 17 4'°° 6 <1.00 39 
3/28/98 4:44 ST 13 2600 17 8.13 10.2 0.20 <1.0 <0.1 11 2 1 29 34 32 7, <1.00 71 606 
3/29/98 4:44 SF 1 27.0 22 <1.00 7. <1.00 44 
4/20/98 12:31 DT 23 <1.00 30 19 2 4 <1.00 23 1450 
4/21/98 10:31 
6/22/98 13:00 DT 1 <0.50 28 10 <2 <4 <2 22 
7/15198 9:30 DT 24 <1 16 27 <4 11 <4 45 
7/16/98 8:30 DF <1 17 20 <4 10 <4 35 
8/17/98 8:26 DT 13 <1 9 30 <2 <8 <2 36 1260 
8/17/98 20:26 DF <1 <8 22 <2 <8 <2 20 

9/8/98 11:24 DT 22 <1 11 28 <2 7 <2 47 1190 
9/9/98 9:24 DF <1 10 21 <2 6 <2 26 

10/13/98 12:20 DT 24 <1 <8 25 <2 <4 <2 40 1430 
10/14/98 11:20 DF <1 <8 21 <2 <4 <2 35 

11/3/98 11:02 DT 24 <1 <8 19 <2 <4 <2 122 
11/4/98 10:02 DF <1 <8 14 <2 <4 <2 76 
11/8/98 2:50 ST 3 1940 150 7.3 19.0 0.98 16.60 5.81 700 260 3 f£!ff'Cl\'9 42 28 <2 ~-M 435 
11/8/98 3:20 SF <1 <2 14 <2 
11/8/98 5:50 ST 10 1630 24 7.6 13.0 0.20 2.48 1.01 140 100 <1 9 33 6 18 <2 91 395 
11/8/98 23:50 SF <1 <8 24 3 16 <2 67 
1119/98 1:50 ST 37 3330 17 7.9 25.0 0.21 2.20 0.55 50 16 1 <8 22 3 13 <2 71 825 

11/12/98 1:50 SF 1 <8 22 2 13 <2 68 
11/28/98 4:50 ST 5 2 ff~lfilt~Xfl#W 29 20 <2 WW,1'1 434 
11/28/98 5:50 SF 2 <2 9 <2 
11/28/98 7:50 ST 13 5 10 43 6 20 <2 109 332 
11/29/98 7:50 SF 4 <8 31 <2 18 <2 67 
11/29/98 9:50 ST 27 3730 21 8.1 28.0 <0.05 1.45 0.61 66 14 2 <8 23 3 11 <2 53 1120 

12/1/98 13:50 SF 1 <8 18 <2 10 <2 35 
12/1/98 15:50 ST 9 730 60 8.5 7.0 0.14 2.42 1.41 210 42 6 f.Wr@ttMll{d 31 18 <2 mmm 195 
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NEW. BAY WATERSHED • • 
I !lffllCJIII DATE ~:! ;. I~~ :! u=~ ~i !~ Raraness TIME !AMPLE! u!~QI ~;: pR =~: ==: ;:~ :: o.PCl4 ;:~ ,:1. Type # mg/L 111ql!. 

LANF08 12/2/98 7:50 SF <1 8 19 <2 7 <2 15 
12/8/98 9:33 DT 24 <1 4 <10 18 <4 <2 41 1540 
12/9/98 8:33 

1/5/99 8:52 DT 24 <1 <8 16 <2 6 <2 30 1246 
1/6/99 7:52 DF <1 <8 13 <2 6 <2 23 

1/25/99 3:23 ST 5 2 11 mffl 15 9 WtVJt1 199 280 
1/25/99 4:23 SF <1 <8 ~1 <~ <2 4 < 40 
1/25199 6:23 ST 13 1 8 43 9 12 <2 104 860 
1/26/99 6:23 SF <1 <8 18 <2 9 <2 32 
1/26/99 8:23 ST 15 815 35.0 7.7 6.34 0.27 1.55 0.86 160 34 2 13 naw. 19 13 <2 151 175 
1/27/99 12:23 SF <1 <8 !i:wls··· <2 6 <2 25 
1/27/99 14:23 ST 19 3700 18.0 7.8 40.20 0.23 1.42 1.38 17 10 <1 10 26 5 8 <2 53 1048 
1/29/99 2:23 SF <1 <8 21 2 6 <2 39 
2/2/99 10:50 D 24 4630 3.1 8.1 52.80 0.13 0.73 0.28 16 7 
2/3/99 9:50 
2/4/99 18:24 ST 5 3630 28.0 8.1 17.20 0.21 2.42 0.37 70 12 9 32 6 <4 <2 110 1020 
2/4/99 19:24 SF <1 <8 18 2K <4 <2 55 
2/4/99 21:24 ST 14 1190 27.0 7.7 10.10 0.44 1.92 0.64 60 52 2 9 mp 9 11 <2 140 276 
2/5/99 23:24 SF 1 <8 <2 9 <2 242 
2/6/99 1:24 ST 33 4600 5.3 8.2 48.40 0.10 0.97 0.28 30 14 1 <8 26 <2 10 <2 49 1300 
2/8/99 17:24 SF 1 <8 22 <2 11 <2 37 
2/9/99 17:09 ST 5 1490 26.0 7.5 14.50 0.15 3.31 0.70 230 100 1 12 ., 19 11 <2 316 470 
2/9/99 18:09 SF <1 <8 2 6 <2 76 
2/9/99 20:09 ST 7 1110 27.0 7.8 7.04 0.24 1.09 0.64 64 20 2 9 n:p 13 12 <2 149 238 

2/10/99 8:09 SF 1 <8 2 10 <2 55 
2/10/99 10:09 ST 40 4580 4.5 8.2 49.3 <0.05 0.88 0.21 9 6 1 <8 27 3 11 <2 51 1320 
2/13/99 16:09 SF <1 <8 22 <2 12 <2 50 
2/18/99 9:10 DT <1 <8 11 <2 9 <2 36 1030 
2/18/99 9:10 DF <1 <8 12 <2 8 <2 28 

3/1/99 12:20 DT 24 <1 <8 31 <2 10 <2 32 1490 
3/2/99 11:20 DF <1 <8 27 <2 10 <2 27 

3/11/99 10:40 ST 5 25.60 0.70 3.34 0.92 1 10 77 12 10 <2 220 752 
3/11/99 11:40 
3/11/99 13:40 ST 6 2000 24.0 7.9 11.00 0.61 2.97 0.67 46 24 <8 

~~-
20 21 <2 148 404 

3/11/99 23:40 
3/12/99 1:40 ST 40 5170 4.3 8.2 41.40 0.16 0.80 0.47 28 7 <1 <8 32 2 <4 <2 56 1414 
3/15/99 7:40 SF <1 <8 32 <2 7 <2 42 
3/15199 9:35 ST 5 1380 68.0 7.5 18.30 0.35 3.65 0.67 280 90 2 @~w;w;p 31 10 <2 264 430 
3/15/99 10:35 SF <1 <2 <4 <2 48 
3/15/99 12:35 s 2 325 29.0 7.3 5.50 0.39 2.17 0.55 76 26 
3/15/99 14:35 
3/15199 16:35 ST 46 4600 7.7 8.1 35.40 0.20 1.16 0.31 22 9 <1 <8 35 3 8 <2 62 1204 
3/19/99 10:35 SF <1 <8 26 <2 8 <2 43 
3/25199 12:09 ST 5 2070 68.0 7.5 24.90 0.51 4.46 1.32 380 92 2 !M~,Kt,.§1 30 17 <2 370 476 
3/25/99 13:09 SF <1 <2 6 <2 33 
3/25199 15:09 ST 9 1300 23.0 7.7 5.76 0.29 1.00 0.58 60 10 <1 <8 ~mp 9 8 <2 iii9Iw 222 
3/26/99 7:09 SF <1 <8 <2 7 <2 
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NEWPORT BAY WATERSHED 

.! .:~I. =: ~=~ ~~I. !~1. Hardness I I, SffllDR OA"fE TIME ~LES u!:q§ ~;: pH =~: ==: ::. ;:_ o-PCU ;:~ ~:! !~ Ty # mg/L IIICUI.. 

LANF08 4/27/99 10:14 DT 24 2 <8 35 <2 <4 <2 239 958 
4/28/99 9:14 DF 2 <8 30 <2 <4 <2 130 
514/99 10:10 DT 24 <1 <8 26 <2 <4 <2 35 850 
5/5/99 9:10 DF <1 <8 24 9 <4 <2 31 

6/17/99 15:00 DT <1 <8 18 <2 <4 <2 27 1600 
6/17/99 15:00 OF <1 <8 16 <2 <4 <2 27 

7/2/99 11:35 OT <1 <8 18 <2 <4 <2 12 1818 
7/2/99 11:35 OF <1 <8 16 <2 <4 <2 15 
7/2/99 11:16 OT 24 <1 <8 31 <2 <4 <2 44 1730 
7/5/99 8:16 OF <1 <8 31 <2 <4 <2 40 
7/6/99 12:00 OT <1 <8 38 <2 <4 <2 30 1620 
7/6/99 12:00 OF <1 <8 35 <2 <4 <2 32 

7/19/99 12:13 OT 1 <1 <8 9 <2 <4 <2 15 1322 
7/19/99 12:13 DF 1 <1 <8 8 4 <4 <2 19 
9/14/99 7:21 0 1 5460 5.4 7.8 23.3 0.20 0.72 0.46 17 10 
9/15199 7:31 0 1 4160 4.2 7.8 24.2 0.21 0.86 0.37 17 10 
9/16/99 7:33 0 1 4500 7.3 7.8 44.4 0.16 0.95 0.40 21 14 
9/17/99 7:35 0 1 5760 4.6 7.8 46.6 0.24 0.20 0.43 18 7 
9/18/99 7:32 D 1 5120 13.0 7.8 45.3 0.27 1.12 0.58 28 21 
9/19/99 7:30 D 1 4150 10.0 7.9 49.3 0.32 0.81 0.55 25 15 
9/20/99 7:36 D 1 5290 6.3 7.8 47.5 0.22 0.59 0.43 21 10 
1/25100 8:35 ST 1 3 29 113 42 21 <2 536 
1/25100 8:35 SF 1 <1 <8 12 <2 4 <2 42 592 
2/4/00 10:00 DT 24 4760 55.0 8.2 32.0 0.23 1.20 1.62 0.24 94 64 
2/5100 23:00 DF 

2/10/00 16:45 ST 5 1140 200.0 7.9 9.9 0.16 3.10 1.13 0.08 440 140 2 18 82 30 10 <2 300 280 
2/10/00 17:45 SF <1 <8 16 <2 <4 <2 23 
2/10/00 19:45 ST 10 835 60.0 7.7 6.9 0.27 1.30 0.88 0.12 78 44 <1 <8 35 10 9 <2 131 136 
2/11/00 11:45 SF <1 <8 13 <2 5 <2 35 
2/11/00 13:45 DT 6 1580 15.0 8.3 11.0 <0.05 0.31 0.44 0.12 30 14 <1 <8 10 2 <4 <2 32 284 
2/11/00 23:45 DF <1 <8 5 <2 <4 <2 13 
2/12/00 1:45 ST 5 630 190.0 7.9 6.3 0.23 2.60 1.93 0.09 310 80 2 · 16 70 30 16 <2 265 395 
2/12/00 9:45 SF <1 <8 7 <2 <4 <2 14 
2/12/00 11:45 DT 28 1370 21.0 7.9 10.0 0.10 0.72 0.50 0.09 25 14 <1 <8 15 3 <4 <2 46 720 
2/14/00 17:45 OF <1 <8 9 <2 <4 <2 23 
2/16/00 5:30 ST 5 2790 40.0 7.8 25.0 0.24 2.60 1.01 0.21 86 64 <1 <8 33 6 <4 <2 108 168 
2/16/00 6:30 SF <1 <8 16 <2 <4 <2 74 
2/16/00 8:30 ST 3 700 60.0 7.5 7.0 0.20 2.10 0.90 0.16 84 44 1 11 39 12 10 <2 138 
2/16/00 12:30 SF 
2/16/00 14:30 D 44 5060 20.0 8.1 32.0 0.05 0.98 1.07 0.27 44 24 1097 
2/20/00 4:30 
2/27/00 16:46 ST 5 3110 45.0 8.0 42.0 0.21 1.10 1.41 0.25 140 50 1 <8 26 6 <4 <2 90 1090 
2/27/00 17:46 SF <1 <8 30 <2 <4 <2 38 
2/27/00 19:46 ST 3 1510 36.0 7.5 9.1 <0.05 1.40 0.73 0.08 90 50 1 <8 35 4 12 <2 87 290 
2/27/00 23:49 SF 
2/28/00 1:46 DT 45 5260 9.6 8.3 41.0 <0.05 0.63 0.89 0.16 35 21 <8 15 <2 6 <2 48 450 
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NEW. BAY WATERSHED • • 
u:L ~~L ,; Aaraness I !fflTIDIII DATE TIME !AMPLE! M:~QI : ~;: pH ;:_ ;:,! ;: ;:_ o-l'CU ;:_ :: : ,; ,:~ : Type # mg/L 111ql.b 

LANF08 3/2/00 19:37 DF <1 <8 11 <2 4 <2 46 
3/3/00 19:47 ST 5 2370 60.0 6.8 23.0 0.54 2.30 1.29 140 48 1 9 47 15 11 <2 202 475 
313/00 20:47 
3/3/00 22:47 s 10 2100 17.0 7.8 14.0 0.29 1.10 0.83 44 28 
3/4/00 18:47 
3/4/00 20:47 s 5 640 38.0 7.6 9.9 0.27 0.98 0.73 0.12 70 54 
3/5/00 4:47 
3/5/00 6:47 s 12 835 31.0 7.6 6.6 0.16 0.77 0.83 0.15 74 48 
3/6/00 3:03 
3/6/00 5:03 D 23 3830 9.3 8.1 120.0 0.06 0.76 0.89 0.21 27 10 
3/8/00 2:27 
3/8/00 4:27 s 12 1590 36.0 8.0 8.4 0.22 0.85 0.61 0.13 43 12 
3/9/00 2:27 

3/15/00 12:15 D 24 5950 4.1 8.5 47.0 <0.05 0.53 0.80 0.12 20 8 
3/16/00 11:15 

4/5/00 13:03 D 24 5510 26.0 8.4 47.0 <0.05 1.10 1.35 0.15 100 39 
4/6/00 12:03 

5/11/00 10:15 D 5240 7.4 8.3 37.0 0.09 1.30 1.10 0.24 54 36 
5/11/00 10:15 

6/6/00 11:30 D 24 6210 30.1 8.4 23.0 <0.05 2.30 0.70 <0.01 110 42 
6/7/00 10:30 

6/20/00 10:20 D 1 6420 7.4 8.1 17.0 <0.05 1.60 0.34 30 22 
6/20/00 10:00 D 24 5340 14.0 8.5 13.0 <0.05 1.30 0.40 49 25 
6/21/00 9:00 
6/21/00 10:00 D 24 5370 33.0 8.3 32.0 <0.05 1.70 1.32 155 33 
6/22/00 9:00 
6/21/00 10:00 D 24 5310 67.0 8.3 24.0 <0.05 1.40 1.10 160 42 
6/22/00 9:00 
6/22/00 10:00 D 24 5640 41.0 8.4 20.0 <0.05 1.30 1.10 78 22 
6/23/00 9:00 
6/23/00 10:00 D 24 5600 23.0 8.3 40.0 0.07 2.20 1.04 45 12 
6/24/00 9:00 
6/24/00 10:00 D 24 5380 27.0 8.4 26.0 0.10 1.50 1.25 50 15 
6/25/00 9:00 
6/25/00 10:00 D 24 4930 17.0 8.3 21.0 0.14 1.40 0.98 33 26 
6/26/00 9:00 
6/25/00 10:00 D 24 4910 19.0 8.3 22.0 0.14 1.60 1.04 24 11 
6/26/00 9:00 
6/26/00 10:00 D 24 5370 18.0 8.4 24.0 0.12 0.73 0.92 31 13 
6/27/00 9:00 
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NEWPORT BAY WATERSHED 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Pb NI Hardness 
T # umhos NTU m /L m /L m /L m /L mg/L m /L mg/L 

BRCF09 6/18/91 14:30 OT 23 6100 5.9 9.2 0.2 0.2 0.9 1.4 <5 <5 14 <10 <30 <20 <10 <2 <10 

6/19/91 12:30 
7/23/91 12:45 OT 3100 4.8 9.0 0.6 <0.1 4.4 1.9 12 9 <20 <40 <20 <2 110 <10 30 484 
8/20/91 10:10 OT 25 <2 <10 <20 <2 <40 <10 <20 1110 
8/21/91 10:55 

6/23/92 0:00 OT <20 <30 <20 2 <40 <10 <10 1155 
9/18/91 10:50 OT 24 4100 36 8.3 1.8 <0.1 1.8 2.7 51 16 1 <5 <20 3 <40 <10 50 708 

9/17/91 9:50 
10/15/91 11:00 OT 24 <20 <30 30 8 <40 <10 50 876 

10/16/91 10:00 
12/17/91 9:30 OT 24 <20 <30 <20 18 <40 <10 100 1286 

12/18/91 8:30 
2/15/92 11:00 ST 12 580 430 7.9 3.5 <0.1 <0.5 1.3 270 32 <2 14 1,111 10 <10 <2 90 244 

2/15/92 22:00 
2/15/92 23:00 ST 12 1600 1300 7.8 6.9 <0.1 <0.5 0.5 13 5 <2 <6 58 7 <10 <2 90 
-i/16192 1<):00 
4/21/92 8:40 OT 24 4900 15 8.1 1.1 0.7 1.7 0.9 24 6 <20 <30 <20 6 <40 <10 50 968 
4/22/92 7:40 
5/27/92 10:00 OT 5100 13 8.4 0.7 1.3 1.9 0.5 <5 <5 <2 <6 6 <2 <10 <2 40 1098 
1/10/93 8:47 ST 3 2000 60 8.1 14 0.14 1.7 84 12 <20 <30 <20 3.4 <40 <10 78 428 
1/10/93 12:47 
1/15/93 11:30 ST 8 360 450 8.1 1.9 0.14 0.81 2.6 850 61 .. . 37 1111 8.1 26 <4 iBKf. 124 
1/16/93 1:30 
1/16/93 3:30 ST 10 720 290 7.9 4.3 0.13 0.71 2.2 540 10 <7 25 <30 5.3 16 <4 120 214 
1/16/93 21:30 
1/16/93 23:30 ST 3 1700 70 7.9 11 0.18 0.43 0.88 0.87 11 <7 <10 <30 2.5 <3 <4 36 484 
1/17/93 3:30 
1/17/93 9:25 ST 9 1100 220 8.1 6.7 0.12 0.72 1.1 260 23 <7 <10 <30 5.1 2? <4 72 285 
1/18/93 1:25 
1/18/93 3:25 ST 8 570 1100 8.2 3.3 0.14 1.1 2.4 740 64 <7 30 <30 9.6 38 <4 140 168 
1/18/93 17:25 
1/18/93 19:25 ST 7 2000 57 8.0 14 0.15 0.75 0.74 60 10 <7 <10 <30 2.6 21 <4 45 569 
1/27/93 10:45 8600 7.5 8.2 64 0.13 0.82 0.98 22 5 <7 <10 <30 <2 <3 <4 22 >1500 
2/7/93 22:00 ST 10 640 200 7.6 2.2 0.15 0.94 1.5 290 30 <20 <30 <20 13 <4.0 <10 91 140 
2/8/93 16:00 
2/8/93 18:00 ST 9 890 240 7.6 4.6 0.15 5.1 450 41 <20 <30 24 11 <40 <10 63 255 
2/9/93 10:00 

5/26/93 9:00 OT 5900 20 8.5 1.6 0.48 2.2 0.34 64 9 / <20 <30 <20 <2 <~O <10 <10 1280 
6/9/93 9:45 OT <20 <30 <20 <2 <40 <10 23 

7/14/93 9:20 OT 6100 15 8.0 <0.2 <0.1 0.3 33 10 <20 <30 <20 <2 <40 <10 <10 1180 
8/18/93 10:00 OT <20 <30 <20 <2 <40 <10 25 1300 
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NEW. BAY WATERSHED • • 
STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss NI 

T # umhos NTU m /L mg/L m /L m mg/L m /L 

BC2F09 9/14/93 11:40 OT 24 4800 34 8.5 0.26 <0.1 0.93 0.76 <5 <5 <5 <10 <20 <2 <40 <10 28 

9/15/93 10:40 
10/26/93 12:00 OT 24 5100 27 8.4 <0.2 <0.1 1.1 0.92 52 13 <5 <10 <20 <2 <40 <10 31 1100 

10/27/93 11:00 
11/11/93 4:22 OT 3 <5 <10 50 <50 <40 <10 500 660 

11/11/93 8:22 
11/11/93 10:22 ST 12 1400 45 7.4 <0.4 0.56 3.1 0.66 75 12 <5 <10 20 6.7 <40 <10 89 272 

11/12/93 8:22 
11/12/93 20:22 ST 6 3200 6.7 8.1 2.8 0.46 2.0 1.0 28 <5 <5 :<10 <20 <2 <40 <10 74 712 

11/13/93 6:22 
11/13/93 8:22 ST 17 3400 9.0 8.2 2.63 0.44 1.5 1.6 15 15 <5 <10 <20 <2 <40 <10 37 740 
11/14/93 18:22 
11/14/93 18:22 ST 5 2900 1.4 8.1 21 <0.1 0.59 0.30 <5 <5 <5 <10 <20 <2 <40 <10 26 778 
11/15/93 2:22 
11/17/93 11:30 OT <5 <10 <20 <2 <40 <10 46 1320 
11/23193 -i:Si 5T 4 -i600 ~ 7-!1. 16 <UKI 4.1 1.6 47 <5 <5 <10 33 4'j! <40 <10 ~ ~ 

11/23/93 8:52 
11/23/93 10:52 ST 7 1700 14 7.2 16 1.1 4.7 1.2 22 <5 <5 <10 26 <2 <40 <10 65 386 
11/23/93 22:52 
11/24/93 0:52 ST 7 1700 14 7.6 5.5 1.1 3.4 1.3 21 5 <5 <10 24 <2 <40 <10 46 348 
11/24/93 12:52 
11/24/93 14:52 ST 12 2400 11 7.8 3.6 0.46 2.2 1.2 14 7.0 <5 <10 <20 <2 <40 <10 36 478 
11/25/93 12:52 
11/25/93 14:52 ST 12 3500 19 8.0 2.2 0.19 1.3 0.81 22 7.0 <5 <10 <20 <2 <40 <10 33 718 
11/26/93 10:52 
1/17/94 9:30 OT 24 5500 20 8.2 2.9 0.13 0.56 0.97 26 <5 <5 <10 <20 <2 <40 <10 35 1220 
1/18/94 8:30 
1/24/94 23:03 ST <5 13 46 22 <40 <10 330 520 
1/25/94 1:03 ST 3 540 180 8.0 6.3 0.78 1.5 0.76 200 6.0 <5 11 <20 9.3 <40 <10 100 130 
1/25/94 5:03 
1/25/94 7:03 ST 6 910 34 7.9 5.7 0.38 0.95 0.22 43 6.0 <5 <10 <20 2.3 <40 <10 45 196 
1/25/94 17:03 
4/19/94 11:00 OT 18 4700 22 8.4 9.2 0.30 1.3 0.70 52 5 <5 <10 <20 3.5 <40 <10 31 1077 
4/20/94 4:00 
5/25/94 9:30 OT 24 <1 <10 11 <2 <40 0.3 41 1268 
5/26/94 8:30 
6/30/94 9:40 OT 1 <1 <10 2.7 <2 <40 <30 25 1284 

10/25/94 12:00 OT 23 <1 <10 19 6.5 <40 <0.3 47 1060 
10/26/94 8:00 
11/30/94 9:35 OT <1 <10 21 <2 <40 22 43 

Appendix 5.2 

0016491



NEWPORT BAY WATERSHED 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 ~04 TSS vss Cd Cu Pb NI Zn Hardness 
T pe # umhos NTU mg/L m mg/L 

BC2F09 5/16/95 10:44 DT 24 <1 <10 26 2.6 <40 <1 <10 
5/17/95 9:44 
6/14/95 9:30 DT <1 <10 3.8 2 <40 <1 28 1146 
7/26/95 11:10 DT <1 <10 6 <2 <40 <1 41 
8/29/95 10:00 DT 23 <1 <10 24 5 <40 <1 64 1040 
8/30/95 8:00 
9/19/95 10:25 DT 24 <10 70 4 <40 <1 63 959 
9/20/95 9:25 

10/24/95 11:50 DT 21 <1 <10 32 5 <40 <1 64 
10/25/95 7:00 
11/14/95 9:09 DT 24 <1 <10 33 5 <40 <1 72 1486 
11/15/95 8:09 
12/5/95 8:15 DT 24 3 17 49 7 <40 <1 140 1200 
12/6/95 7:15 

12/12/95 22:05 ST 5 3000 350.0 7.3 45.0 2.50 11.00 4.20 580 86 2 32 @B~ 28 49 <1 flml 595 •'· • ·> 
:.:~-:-. .. 

12/1-2195 -.!3:05 
12/13/95 1:05 ST 17 1500 95.0 7.3 13.0 0.67 4.60 2.40 120 25 <1 <10 .. 10 <40 <1 220 306 
12/14/95 9:05 
12/14/95 11:05 ST 30 4200 29.0 7.9 6.6 3.10 4.90 10.00 45 8 <1 <10 22 <2 <40 <1 72 956 
12/16/95 21:05 

1/19/96 5:33 ST 5 3100 72.0 7.9 15.0 0.70 3.50 1.10 120 25 <1 <10 36 6 9 <1 130 684 
1/19/96 6:33 
1/19/96 8:33 ST 5 910 51.0 7.8 16.0 0.59 3.10 0.73 48 13 <1 <10 30 4 5 <1 76 218 
1/19/96 16:33 
1/19/96 18:33 ST 17 3400 34.0 8.0 3.5 0.43 1.60 0.75 33 7 <1 <10 25 3 <20 <1 46 646 
1/21/96 14:33 
1/21/96 16:33 ST 5 720 230.0 7.6 2.3 0.57 1.90 2.10 340 46 <1 11 44 21 <20 <1 i1ai 154 
1/22/96 0:33 
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NEW .. BAY WATERSHED • • 
STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Pb Hardness 

Type # umhos NTU m mg/L m IL mg/L m /L m /L mg/L 

BC2F09 1/31/96 3:07 ST 5 3100 120.0 8.1 13.0 0.30 2.90 1.00 190 32 <1 <10 44 10 16 <1 150 662 
1/31/96 4:07 
1/31/96 6:07 ST 20 890 71.0 8.0 5.6 0.12 1.30 0.65 82 13 <1 <10 34 8 5 7 100 190 
2/1/96 20:07 

2/1/96 22:07 ST 18 2800 25.0 8.1 7.5 0.21 1.40 0.42 17 13 <1 <10 23 3 5 3 53 484 
2/3/96 8:07 
2/3/96 10:07 ST 10 1300 29.0 7.7 4.5 0.33 1.70 0.59 29 <6 <1 <10 ftB11 3 4 36 344 
2/4/96 4:07 

2/13/96 9:00 DT 24 2 <10 43 2 6 2 100 1300 

2/14/96 8:00 
2/19/96 20:18 ST 5 4300 98.0 8.2 33.0 0.42 2.90 0.62 92 22 <1 <10 31 5 <4 <1 100 1186 
2/19/96 21:18 
2/19/96 23:18 ST 28 780 160.0 7.5 5.3 0.18 1.40 0.84 210 28 <1 <10 F&IJif <2 <2 <1 120 174 
2/22/96 9:18 
2/22/96 11:18 ST 16 3100 15.0 8.4 11.0 0.26 0.65 0.93 18 11 <1 <10 21 <2 10 <1 <10 820 
-i!/23.196 17:18 
3/27/96 11:15 DT 1 <1 <5 8 <2 4 <1 17 1770 
4/23/96 10:45 DT 24 <1 <10 83 <2 <2 1 58 1446 
4/24/96 9:45 
5/29/96 12:00 DT 24 <1 <10 29 <2 7 <1 27 1240 
5/30/96 11:00 
6/20/96 8:45 DT <1 <10 12 <2 8 <1 12 
7/24/96 10:00 DT 19 <1 <10 28 <2 3 <1 35 975 
7/25/96 9:00 
8/27/96 10:00 DT 24 <1 <10 35 6 9 <1 100 1055 
8/28/96 9:00 
9/25/96 9:20 DT <1 <10 15 <2 <4 <1 37 945 
11/5/96 12:35 DT <1 <10 14 <2 5 <1 110 
12/4/96 12:00 DT <1 <10 6 <2 <4 <1 24 1280 
1/29/97 10:30 DT <1 <10 7 <2 <4 <1 60 2160 
2/27/97 10:15 DT 1 <1 <10 8 <2 <4 <1 <10 
3/11/97 9:20 DT 24 <1 <10 48 10 13 1 210 1565 
3/12/97 8:20 
4/15/97 10:20 DT 24 <1 <10 13 <2 <4 <1 29 1500 
4/16/97 9:20 
5/20/97 9:30 DT <1 <10 6.7 <2 23 <1 47 1400 
6/10/97 10:40 DT <1 <10 16 2.7 15 <1 35 1012 

7/8/97 10:20 DT <1 <10 4 <2 <4 <1 30 
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NEWPORT BAY WATERSHED 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd NI Hardness 
Type # umhos NTU mg/L mg/L 

BC2F09 8/15/97 10:40 DT 1 4 <10 4 <2 4 <1 24 
9/24/97 9:30 DT 1 <1 GO 7 3 7 4 GO 

10/29/97 10:20 DT 1 <1 <10 5 <2 8 <1 65 
6/24/98 9:00 DT 1 <0.50 9 9 <2.00 <4.00 <2.00 21 1350 
6/24/98 DF <0.50 21 8 <2.00 <4.00 <2.00 17 
7/14/98 13:00 DT <1 10 <10 <4 <8 <4 22 1340 
7/14/98 13:00 DF <1 10 <10 <4 <8 <4 17 
8/12/98 8:23 DT <1 <8 9 <2 <8 <2 21 1050 
8/12/98 8:23 DF <1 <8 9 2 <8 <2 21 

9/9/98 9:00 DT <1 ·<8 13 <2 4' <2 25 930 
9/9/98 9:00 DF <1 8 9 <2 5 <2 15 

10/20/98 12:00 DT <1 <8 8 <2 <4 <2 17 1070 
10/20/98 12:00 DF <1 <8 8 <2 <4 <2 16 
11/30/98 0:00 DT <1 <8 3 <2 <4 <2 <10 
11/30/98 10:00 DF <1 <8 12 <2 5 <2 32 880 
12/14/98 10:20 DT <1 <8 10 2 <4 <2 44 1040 
12/t4/98 10:20 

1/14/99 10:20 DT <1 <8 9 <2 <4 <2 21 1100 
1/14/99 10:20 DF <1 <8 8 <2 <4 <2 18 
2/8/99 10:30 DT <1 <8 11 <2 <4 <2 24 1296 
2/8/99 10:30 DF <1 <8 12 <2 <4 <2 20 
3/2/99 12:00 DT <1 20 6 <2 6 <2 10 670 
3/2/99 12:00 DF <1 <8 7 3 7 <2 <10 
4/1/99 10:50 DT <1 <8 11 <2 <4 <2 12 
4/1/99 10:50 DF <1 <8 10 <2 <4 <2 12 

5/26/99 10:00 DT <1 <8 13 <2 <4 <2 21 
5/26/99 10:00 DF <1 <8 14 <2 <4 <2 20 
6/18/99 11:30 DT 1 <1 <8 8 <2 <4 <2 17 620 
6/18/99 11:30 DF 1 <1 <8 6 <2 <4 <2 19 
7/14/99 10:10 DT 1 <1 <8 7.67 <2 <4 <2 13.7 830 
7/14/99 10:10 DF 1 <1 <8 8.49 <2 <4 <2 14 
9/14/99 7:41 D 1 3810 14 7.8 <0.44 0.306 0.173 1.03 13 
9/15/99 7:49 D 1 2920 9.7 7.7 2.95 0.185 0.77 0.245 16 10 
9/16/99 7:48 D 3730 7.6 7.8 0.44 0.124 0.83 0.245 140 8 
9/17/99 7:57 D 3450 13 7.7 3.78 0.241 1.03 0.278 19 15 
9/18/99 7:49 D 3310 14 7.7 6.03 0.298 0.92 0.214 25 13 
9/19/99 7:48 D 3320 12 7.8 2.2 0.519 1.02 0.275 28 <22 
9/20/99 7:56 D 3120 20 7.8 1.85 0.301 1.1 0.337 26 11 
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NEW .. BAY WATERSHED • • 
,!: ,:~ ~~L 

Raraness I !T~ll:JA DATE TIME !V:ce: Y!~,a ~: pR ::! ==(! :: ;:_ o-PCU 
;~~ ::: : "; ~~ ::'-mg/L ll'cub 

SJQF14 6/19/91 10:50 DT 1 1900 9.9 8.3 40 0.80 1.60 6.50 <5 <5 <1 <10 <30 <20 <10 <2 <10 
7/23/91 11:00 DT 1 1900 3.9 8.0 72 0.40 3.80 9.20 21 10 <20 <40 <20 6 <40 <10 60 450 
9/17/91 9:05 DT 1 1700 34.0 8.1 49 0.80 0.90 7.20 41 13 
4/22/92 9:20 DT 1 1900 0.9 8.0 52 2.30 3.00 2.90 5 5 <20 <30 <20 21 <40 <10 100 512 
5/27/92 9:10 0 1 2000 2.3 8.1 24 0.10 1.20 2.20 <5 <5 
1/27/93 9:50 0 1 2600 7.3 7.9 110 0.16 1.20 0.86 32 7 
3/17/93 8:25 0 1 2400 3.4 8.0 91 0.75 1.70 1.30 7 5 
5/26/93 8:20 OT 1 2000 8.9 8.0 51 0.13 1.60 1.10 17 7 <20 <30 <20 <2 <40 <10 12 628 
7/14/93 9:00 D 1 2000 13.0 7.9 51 0.10 1.20 1.70 17 7 
9/15/93 9:45 D 1 1600 8.2 8.0 25 0.14 1.20 2.00 6 <5 

10/27/93 9:45 OT 1 1900 11.0 7.9 45 0.10 2.60 1.40 12 12 <5 <10 <20 <2 <40 <10 34 478 
1/18/94 10:00 D 1 1900 76.0 7.9 41 0.49 0.88 1.60 61 11 
4/20/94 8:45 0 1 2300 2.6 7.7 67 0.34 1.30 1.30 18 10 

10/26/94 8:50 0 1 2600 3.7 7.9 53 0.57 1.40 1.40 25 11 
5/17/95 9:00 D 1 2700 2.3 7.8 56 0.12 0.94 1.10 <6 <6 
7/25/95 10:45 0 1 2100 3.5 8.2 28 0.25 1.40 1.40 14 6 

10/25195 11:20 0 1 2200 8.4 8.2 46 0.25 1.40 1.40 14 6 
1/3/96 8:50 0 1 0.10 1.40 1.20 13 <6 

4/23/96 10:00 D 1 2000 4.6 7.8 45 0.10 1.00 0.88 7 <6 
7/24/96 9:20 0 1 1800 14.0 7.8 15 <0.1 1.40 1.30 19 8 
11/5/96 10:35 0 1 1900 3.7 8.2 39 0.22 1.20 1.20 9 <6 
1/29/97 9:20 0 1 2500 4.9 7.9 48 0.16 0.67 0.68 9 9 
4/15/97 9:45 0 1 2000 3.2 7.9 49 <0.5 1.20 1.10 <6 <6 

7/8/97 9:30 0 1 1800 5.3 8.0 42 0 2.4 4 13 7 
10/29/97 9:30 0 1 1300 33 8.1 16 0 2.0 2 34 7 
4/21/98 9:25 0 1 2040 7.9 8.13 68 <0.1 <1.0 1 4 1 
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NEWPORT BAY WATERSHED 

I STAIION FIXED = ~~: ~~ ,;L ~ .:~ ,:_ Raraness I FIXED SAMPLES v!~as ~~: 
pR = = ~= o-P04 ~=- ,:L ::~ DATE TIME Type # mg/L mqJL 

SCCF15 6/19/91 11:00 DT 1 1700 53 8.3 7.9 0.4 0.8 6.9 40 12 <7 <10 <30 <20 <40 <2 <10 
7/22/91 13:05 DT 23 1800 8.9 8.3 4.2 <0.1 6.8 6.7 12 6 <20 <40 <20 2 <40 <10 <20 414 
7/23/91 11:05 
8/20/91 9:10 D 25 2000 6 8.2 2.5 <0.1 0.7 3.7 36 15 
8/21/91 10:00 
9/16/91 10:00 D 24 2100 11 8.3 5.6 <0.1 0.8 3 <5 <5 
9/17/91 9:00 

12/17/91 8:25 D 24 2500 1.2 8.2 15 0.4 <0.5 2.1 <5 <5 
12/18/91 7:25 

2/6/92 16:00 ST 24 980 49 7.6 25 0.12 <0.5 70 410 55 <20 <30 30 34 <40 <40 110 
2/7/92 15:00 

2/13/92 15:00 ST 1 800 12 7.6 22 0.1 2 140 240 66 <2 8 15 11 10 <2 70 184 
3/2/92 10:36 ST 10 560 740 7.5 9.9 0.2 3.2 60 1000 120 <2 26 30 <2 ~ 140 
3/2/92 21:36 
3/2/92 22:36 ST 12 760 640 7.8 9.3 0.2 2.7 39 650 97 <2 16 •rm 48 20 <2 100 152 
3/3/92 9:36 
3/3/92 11:00 ST 12 1600 8.3 8.3 9.2 0.2 1.4 4.5 100 15 <20 <30 <20 95 <40 <10 30 406 
3/4/92 20:00 
3/4/92 23:00 ST 12 1600 13 8.4 10 0.2 1.3 4.4 55 12 <20 <30 <20 5 <40 <10 30 432 
3/6/92 8:00 
3/6/92 9:25 ST 12 910 520 7.9 14 <0.1 2.5 5.2 160 40 <2 10 12 16 10 <2 so 200 
3/7/92 7:25 
3/7/92 9:25 ST 12 880 320 7.8 13 0.1 1.6 4.3 180 23 <2 <10 8 12 <10 <2 40 194 
3/8/92 7:25 

4/21/92 8:30 DT 24 4700 3.4 8.2 5.9 <0.1 0.7 2 32 10 <20 <30 <20 3 <40 <10 10 446 
4/22/92 7:30 
5/26/92 9:35 D 24 2500 3.8 8.4 5.6 0.1 27 9 
5/27/92 8:35 
6/23/92 9:40 D 24 2300 3 8.4 2.2 <0.1 0.6 8 6 
6/24/92 8:40 
7/21/92 11:30 D 24 1300 14 8.4 5.6 16 18 14 11 6 
7/22/92 10:30 
8/25/92 10:15 D 24 2100 3.1 8.4 0.4 <0.1 0.4 1.1 8 6 
8/26/92 9:15 
9/22/92 9:50 D 5 2200 2.9 8.4 1.3 <0.1 0.64 1.4 6 <5 
9/23/92 8:50 

10/28/92 10:20 DT 1 2100 4.7 8.1 8.7 0.2 1 1.9 13 7 <20 <30 <20 <2 <40 <10 31 760 
11/18/92 9:30 DT 1 2300 2 8.2 6.8 <0.1 0.39 0.75 44 8 
12/16/92 9:30 DT 1 2800 3.2 8.0 3.2 <0.1 0.51 0.69 6 7 

1/6/93 7:48 ST 5 550 1800 7.8 11 0.11 2.2 4.8 750 100 <20 <30 <20 18 <40 <10 63 110 
1/6/93 15:48 
1/6/93 17:48 ST 10 600 1200 7.8 12 <0.1 1.6 4.3 450 66 <20 <30 <20 16 <40 <10 61 130 
.1/7/93 11:48 
1/7/93 13:48 ST 9 490 630 7.8 10 0.1 1.8 5 730 92 <20 <30 <20 17 <40 <10 63 110 
1/8/93 5:48 
1/8/93 14:26 ST 5 1400 260 8.2 14 0.1 1.6 2.5 260 39 <20 <30 <20 15 <40 <10 34 320 
1/8/93 22:26 

1/15/93 12:45 ST 9 560 740 7.7 5.8 0.81 2 5 1100 80 <7 53 <30 20 34 <4 15 200 
1/16/93 10:45 
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NEW. BAY WATERSHED • • 
I STJUICIII FIXED FIXED .:~L ;:!. ,! :;i !~L Haraness SAMPLES 

u!~1,11 ~;: pH ;:! = =~ ~: o-PCU ;:~ ~!! .: 1:L DATE TIME Type # mg/L 111q£L 

SCCF15 1/16/93 12:45 ST 12 480 470 7.7 5.2 0.62 2.4 3.9 750 57 <7 48 <30 11 31 <4 100 162 
1/17/93 10:45 
1/17/93 13:00 ST 12 440 590 7.9 6.1 0.37 2.2 3.6 750 60 <7 40 <30 12 43 <4 11 1156 
1/18/93 11:00 
1/18/93 13:00 ST 12 460 400 7.9 6.1 0.35 0.58 2.4 360 35 <7 28 <30 5.1 35 <4 70 1160 
1/19/93 11:00 
1/27/93 10:10 DT 1 1200 90 8.1 8.9 <0.1 1 1.6 49 7 
2/7/93 20:45 ST 11 480 500 7.8 5.9 0.16 1.7 3.5 870 72 <20 <30 <20 17 <40 <10 66 130 
2/8/93 16:45 
2/8/93 18:45 ST 9 450 540 7.9 5.8 0.21 1.7 3.3 990 68 <20 <30 <20 13 <40 <10 34 127.8 
2/9/93 10:15 
2/9/93 10:30 ST 13 510 350 7.9 5.9 0.19 1.7 2.8 420 39 <7 31 mmzm 11 22 <4 43 132 

2/10/93 13:30 
3/17/93 8:45 DT 1 2800 2.9 8.2 8.1 0.1 0.49 1.1 6 5 
4/21/93 9:20 DT 1 2900 7.1 8.1 6.2 <0.1 0.58 0.86 31 7 
5/26/93 8:40 DT 1 2800 18 8.4 5.7 0.11 0.78 0.65 46 9 <20 <30 <20 <2 <40 <10 11 836 

6/9/93 9:30 DT 1 2500 6.5 8.1 <0.2 0.14 0.86 1.3 19 13 
7/14/93 9:10 DT 1 2600 5.2 8.2 8.6 <0.1 0.53 0.69 11 7 
8/17/93 11:50 DT 22 2700 19 8.2 7.0 <0.1 0.77 0.44 43 13 
8/18/93 8:50 
9/14/93 11:00 DT 24 2300 9.7 8.0 7.7 <0.1 0.59 0.8 5 <5 
9/15/93 10:00 

10/26/93 11:00 DT 24 2600 29 8.3 8.7 0.15 1.2 0.94 71 10 <5 <10 <20 <2 <40 <10 34 754 
10/27/93 10:00 
11/11/93 8:00 ST 3 <5 <10 50 <50 <40 <10 ma@ 540 
11/11/93 12:00 
11/17/93 11:10 DT 1 2200 1.3 8.1 7.8 0.15 0.72 1.3 10 10 

1/18/94 10:10 DT 1 2400 6.2 8.0 7.8 <0.1 0.40 0.67 17 8.0 
1/25/94 1:17 ST 4 760 40 7.9 7.9 0.43 1.4 1.8 67 <5 <5 <10 <20 3.9 <40 <10 45 130 
1/25/94 7:17 
1/25/94 9:17 ST 14 1700 22 8.2 18 <0.1 1.1 1.0 24 <5 <5 <10 <20 <2 <40 <10 26 480 
1/26/94 11:17 
1/27/94 3:17 ST 3 1800 18 8.0 11 0.34 1.4 1.2 41 7.0 <5 <10 <20 3.8 <40 <10 50 792 
1/27/94 7:17 
1/27/94 9:17 ST 2 1500 24 8.0 8.7 0.30 0.27 1.9 29 8.0 <5 <10 <20 <2 <40 <10 34 386 
1/27/94 11:17 
1/27/94 13:17 ST 4 1500 9.7 8.0 3.2 0.28 0.16 1.5 11 7.0 <5 <10 <20 <2 <40 <10 25 370 
1/27/94 19:17 
1/27/94 21:17 ST 10 1900 6.4 8.4 4.2 <0.1 <0.1 1.1 10 11 <5 <10 <20 <2 <40 <10 24 510 
1/28/94 15:17 
2/7/94 2:43 ST 3 1200 310 7.9 14 0.46 1.8 3.1 35 8 <5 <10 <20 2.0 <40 <10 60 282 
2/7/94 6:43 
2/7/94 8:43 ST 14 720 20 8.0 6.2 0.49 <0.1 1.6 360 38 <5 <10 <20 23 <40 <10 42 172 
2/7/94 10:43 
2/8/94 12:43 ST 9 1900 56 8.0 17 0.16 0.90 2.3 60 6.0 <5 <10 29 3.9 <40 <10 22 424 
2/9/94 4:43 
2/9/94 6:43 ST 9 2300 17 8.2 10 0.14 0.48 1.7 22 <5 <5 <10 <20 <2 <40 <10 11 608 
2/9/94 22:43 

2/10/94 12:43 ST 7 2500 6.7 8.3 4.4 <0.1 0.39 1.5 20 <5 <5 <10 <20 2.8 <40 <10 17 628 
2/11/94 0:43 
2/17/94 9:40 ST 3 460 400 8.2 7.4 0.11 3.3 4.4 600 36 <5 52 MtRmrt 36 <40 <10 @!!PWl 108 
2/17/94 13:40 
2/17/94 15:40 ST 9 1400 190 7.9 21 0.31 2.7 3.2 240 18 <5 29 21 13 <40 <10 80 348 
2/18/94 7:40 
2/18/94 11:45 ST 12 970 170 8.1 7.9 0.12 1.8 2.9 220 12 <5 24 <20 8.7 <40 <10 53 260 
2/19/94 9:-~S sr <5 <10 <20 <2 <40 <10 <10 260 
2/19/94 11:45 Sl 10 20UU 31· iU {3 -:0.1 1.3 1.4 44 8.0 <5 <10 <20 2.0 <40 <10 18 454 
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NEWPORT BAY WATERSHED 

FIXED ,! !~ ;._ Raraness I I S1Af10N FIXED SAMPLES 
u.!~os ~;: pR =~ :! ::~ = o-Pb4 ~=- ~=- ,: ;L '~~ = DATE TIME Type # mg/L mq/L 

SCCF15 2/20/94 5:45 
2/20/94 7:45 ST 5 530 400 8.1 9.7 <0.1 2.1 3.3 440 32 <5 35 mn;rn 34 <40 <10 91 116 
2/20/94 15:45 
2/20/94 17:45 ST 9 1600 120 8.1 20 <0.1 1.9 2.3 130 6 <5 12 <20 7.8 <40 <10 31 352 
2/21/94 9:45 
4/19/94 10:30 D 15 2400 10 8.4 0.85 <0.1 0.68 1.1 28 <5 
4/20/94 0:30 
5/26/94 12:00 D 1 2300 4.8 8.2 1.7 <0.1 0.54 0.92 <5 <5 
6/30/94 9:10 D 1 2100 12 8.0 2.4 0.13 0.66 1.6 18 <5 

10/26/94 9:00 D 1 2200 8 7.9 6.1 0.23 1.2 1.3 40 <5 
11/30/94 9:20 D 1 2300 2 7.8 3.9 0.12 1.2 1.3 5 <5 
5/17/95 8:30 D 1 2800 7.1 8.2 2.9 <0.1 0.77 1 14 6 
6/13/95 10:11 D 24 2600 4.8 8.2 4.6 0.12 0.74 1.1 12 6 
6/14/95 9:11 
7/25/95 9:50 D 18 2300 5.7 8.5 2.4 <0.10 0.78 1.00 21 8 
7/26/95 2:00 
8/30/95 8:35 D 2300 23.0 8.2 3.8 0.18 0.83 1.50 35 6 
9/19/95 10:15 OT 24 2200 13.0 8.4 5.5 0.13 1.00 1.60 24 9 2 <10 8 <2 <40 <1 39 
9/20/95 9:15 

10/24/95 11:30 D 15 2500 40.0 8.5 11.0 <0.10 1.40 1.60 49 <6 
10/25/95 10:30 
11/14/95 9:45 D 23 2700 8.2 8.4 8.5 <0.10 0.95 0.72 25 14 
11/15/95 7:45 

12/6/95 8:35 D 1 2400 7.8 8.3 11.0 0.19 0.81 1.00 50 <6 
1/19/96 4:37 ST 5 850 15.0 7.3 7.8 1.20 3.40 1.20 28 14 <1 <10 28 5 7· <1 130 216 
1/19/96 5:37 
1/19/96 7:37 ST 8 860 6.9 7.6 4.6 0.12 2.50 1.40 9 6 <1 <10 22 <2 7 <1 28 228 
1/19/96 21:37 
1/21/96 5:37 ST 9 750 110.0 7.4 3.1 0.24 1.80 2.00 110 23 <1 <10 ffi,9£$ 6 9: <1 86 170 
1/22/96 7:37 
1/22/96 13:37 ST 8 970 17.0 7.5 1.8 0.30 1.10 1.60 7 <6 <1 <10 19 <2 4 35 228 
1/23/96 3:37 
1/31/96 2:27 ST 5 660 21.0 7.4 2.1 0.34 1.70 0.86 38 18 <1 <10 @PW@ 6 9 120 148 
1/31/96 3:27 
1/31/96 5:27 ST 10 640 57.0 7.7 2.9 0.20 1.40 1.80 47 13 <1 <10 wrmrn 4 15 3 70 134 
1/31/96 23:27 
2/1/96 1:27 ST 28 1500 13.0 8.1 2.3 <0.10 2.20 1.40 <6 <6 <1 <10 21 2 61 2 31 376 
2/3/96 7:27 
2/3/96 9:27 ST 10 1400 8.4 7.8 1.3 <0.10 1.20 1.40 8 <6 <1 <10 15 <2 6 2 15 348 
2/4/96 3:27 

2/13/96 8:45 D 24 2000 7.5 7.3 1.8 0.21 1.00 0.77 23 13 
2/14/96 7:45 
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NEWa BAY WATERSHED • • 
= .,~~ .~~ .: .! .:i !~L Haraness I I SIJUIDN FIXED FIXED s;PLES 11!~,;i1 ~~ 

pH 

=~~ :: !:: ;; o-P04 ;:. ::! DATE TIME T e # mg/L n,q[L 

SCCF15 2/20/96 10:18 ST 24 790 86.0 7.7 3.9 0.20 1.40 2.20 72 20 <1 <10 19 <2 8 <1 46 170 
2/22/96 8:18 
2/22/96 10:18 ST 23 2000 4.6 8.4 3.0 0.13 0.75 1.10 8 7 <1 <10 13 <2 9 <1 <10 546 
2/24/96 8:18 
3/27/96 10:50 s 2100 5.3 8.2 2.3 <0.10 0.74 0.61 9 6 
4/23/96 10:30 s 24 2300 3.0 8.3 4.1 <0.10 1.50 0.99 <6 <6 
4/24/96 9:30 
5/29/96 10:30 s 24 2200 8.7 8.4 1.0 0.27 1.80 1.50 74 19 
5/30/96 9:30 

6/6/96 15:20 DT 1 1900 2.8 7.8 3.5 <0.10 <0.50 <0.20 16 10 <1 <5 4 <2 7 <1 <10 
6/20/96 8:20 D 1 2000 14.0 8.0 7.0 0.22 1.90 1.50 36 <6 
7/24/96 9:30 D 24 2000 12.0 8.5 1.9 <0.1 0.91 0.96 19 7 
7/25/96 8:30 
8/27/96 9:10 D 24 1900 25.0 8.3 5.8 0.26 1.10 1.20 33 11 
8/28/96 8:10 
9/25/96 9:05 D 1 2000 110.0 8.3 7.9 0.37 2.70 2.00 210 46 
11/5/96 10:50 D 1 2300 13.0 8.3 5.4 <0.1 0.55 1.00 95 7 
12/4/96 11:15 D 1 2500 2.5 8.2 3.9 0.31 0.53 0.60 7 <6 
1/29/97 9:30 D 1 960 170.0 8.0 3.5 0.19 1.50 1.10 74 18 
2/27/97 11:00 D 1 2700 35.0 8.0 1.5 0.33 1.20 0.81 38 11 
3/12/97 8:35 D 1 2600 15.0 8.1 2.9 <0.1 0.87 1.40 21 <6 
4/15/97 10:00 D 22 2700 31.0 8.2 2.6 <0.5 1.40 1.10 37 11 
4/16/97 7:00 
5/20/97 8:50 D 1 2100 3.7 7.7 <0.2 0.3 3.50 0.84 8 8 
6/10/97 9:20 D 1 1800 8.5 7.8 0.96 <0.1 0.61 1 28 17 

7/8/97 9:40 D 1 1900 3.7 7.9 2 <0.1 1.3 1 16 6 
8/15/97 10:30 D 1 1900 12 7.8 10 0 1.3 2 21 7 
9/24/97 9:10 D 1 2000 23 7.6 9 <0.1 1.9 2 33 9 

10/29/97 9:45 D 1 2400 7.1 8.1 8 <0.1 1.4 2 14 7 
4/21/98 9:15 D 1 2670 3.5 8.04 5 <0.1 1.2 1 10 2 
6/24/98 8:45 D 1 2490 1.7 8.0 7.0 <0.05 +.O 1 6 2 
7/14/98 11:51 D 1 2250 4 8 4 <0.05 3 1 15 5 
8/12/98 8:08 D 1 2430 8 8 3 0 1 1 86 14 

9/9/98 10:03 s 1 2070 9.4 8.3 6.2 <0.05 2.5 0.49 56 21 
10/20/98 11:45 D 1 2350 115 8 <1.3 1 34 24 640 190 
11/30/98 10:15 D 1 1620 15 8 5 0 4 2 70 22 
12/14/98 9:40 D 1 2550 8 8 9 <0.05 1 1 30 18 
1/14/99 9:50 D 1 2570 3 8 7 <0.05 1 0 19 8 

2/8/99 10:15 D 1 2710 14 8 5 <0.05 1 1 84 26 
3/2/99 12:25 D 1 2600 1 8 3 <0.05 1 0 8 6 
4/1/99 9:30 D 1 2750 9 8 2 <0.05 1 1 26 12 

5/26/99 9:45 D 1 2010 6 8 <0.44 0 1 1 30 16 
6/18/99 11:00 D 1 1950 15 8 2 0 1 3 58 17 
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NEWPORT BAY WATERSHED 

I SIAIION FIXED FIXED SAIIIIPCES v!~os ~~~ 
pR ::: ::! :: ~=- o:p~ ~=- ~=- .: u:;;_ ~~ .:~ ,,~ ~~ ,:a. Raraness I 

DATE TIME Type # mg/L ma/L 
SCCF15 7/14/99 9:50 D 2130 5.4 8.0 <0.44 <0.05 0.98 1.44 410 160 

9/14/99 9:51 D 1590 17 8.0 3.61 0.857 0.20 1.35 <16 
9/15/99 9:24 D 1620 16 8.0 5.72 0.064 1.53 0.949 23 14 
9/16/99 9:15 D 1840 12 8.1 10.1 0.076 1.37 0.906 14.4 10 
9/17/99 9:27 D 1520 13 8.0 9.72 0.183 1.93 0.927 18 15 
9/18/99 9:25 D 1450 14 8.0 9.02 0.191 2.02 0.887 22 8 
9/19/99 9:40 D 1500 21 8.0 10.6 0.229 1.63 1.68 43 12 
9/20/99 9:34 D 1560 9.5 8.0 11 0.149 1.38 1.07 24 16 
6/20/00 8:30 D 2460 4.1 8.1 0.7 <0.05 0.35 0.826 11 11 
6/21/00 7:45 D 2140 4.9 8.1 <0.44 <0.05 0.32 0.857 <10 <1 
6/21/00 0:00 D 2430 9.9 8.2 1.0 <0.05 3.60 0.857 12 7 
6/23/00 7:15 D 1 2350 11 8.0 <0,44 <0.05 0.27 0.95 22 <5 
6/24/00 7:36 D 1 2340 4.4 8.1 <0.44 <0.05 0.42 0.92 <10 <1 
6/25/00 7:24 D 1 2340 13 8.0 <0.44 <0.05 0.39 1.01 15 <10 
6/26/00 7:50 D 1 2390 8 8.0 <0.44 <0.05 0.31 1.0 10 7 
6/27/00 8:09 D 1 2560 6 8.1 <0.44 <0.05 0.40 1 <10 <1 

SF 
11 .1,: Sl i.i.l 13 
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NEW. BAY WATERSHED • • 
I STATION OATE TIME ftMPLES 

~~ ·=~ ,! ,;~ ~!~ 
Haraness 

v!~os ~~~ 
pH :! :,! ;:~ :: o-1504 ~:! !:: .~~ ,;L T pe # mg/L mall 

BEEF17 2/13/92 15:00 ST 12 580 480 7.9 3.6 0.2 <0.5 45 540 66 fil%m 17 20 <2 11ll1Jf1 100 
2/14/92 2:00 
2/14/92 3:00 ST 12 600 190 7.8 3.4 0.1 <0.5 35 220 30 2 9 <10 <2 60 90 
2/14/92 14:00 
2/15/92 11:40 ST 12 440 1400 7.7 3.3 <0.1 <0.5 31 680 82 nm 11 20 <2 fil;UD\ri 88 
2/15/92 22:40 
2/15/92 23:40 ST 9 460 160 7.8 3.4 0.1 <0.5 51 230 36 2 <6 10 <2 70 61 
2/16/92 7:40 
3/5/92 15:30 ST 8 680 110 7.9 <0.2 0.6 1.1 1.4 150 25 <2 <10 10 4 <10 <2 30 88 
3/6/92 3:30 
3/6/92 6:30 ST 2 <2 <10 14 10 <10 <2 60 
3/6/92 9:30 

3/20/92 3:50 ST 4 190 7.5 7.4 6.8 0.4 0.7 2.1 370 45 <20 <30 M1Ui 14 <40 <10 fill.If}® 75 
3/20/92 5:50 
3/20/92 6:30 ST 8 370 3100 8.1 2.5 0.1 1.2 10 2400 300 <20 · <30 <20 7 <40 <10 70 94 
3/21/92 19:00 
3/26/92 18:21 ST 4 110 110 7.5 4.1 0.1 0.8 2 210 24 <7 10 <10 <2 @I"®J 44 
3/26/92 20:21 
3/26/92 21:21 ST 8 230 280 7.4 6.9 0.3 1.3 2.9 250 42 <7 10 <10 <2 70 92 
3/28/92 0:21 
3/28/92 6:21 ST 11 590 18 7.7 11 0.1 0.9 1.9 26 10 <7 <10 21 8 <10 4 60 160 
3/30/92 18:21 
5/27/92 12:15 D 1300 4.4 8.2 8.2 0.1 1.6 3.6 43 16 
6/23/92 11:45 D 1200 42 7.3 2.0 3.7 21 6.3 110 60 

12/29/92 10:30 ST 80 360 8.2 1.1 0.21 1.6 9.1 670 82 <20 <30 <20 <2 <40 <10 90 
1/27/93 12:40 570 36 8.2 7.2 0.11 0.64 1.2 59 8 
2/7/93 20:00 ST 6 340 3100 8.2 3.7 0.55 3.9 20 7800 770 <20 <30 <20 5.6 <40 <10 67 204 
2/8/93 10:00 

5/17/95 13:00 DT 1 1300 27 8.2 22 2 1.8 0.43 44 8 <1 <10 6 <2 <40 <1 <10 292 
6/14/95 11:15 D 1 1100 12 8.4 7.7 0.13 0.57 0.84 58 12 
7/26195 12:30 D 1 1300 4.2 9.3 7.5 <0.10 1.90 2.80 32 13 
8/30/95 10:30 D 1 1400 39.0 8.4 11.0 0.30 1.20 3.00 64 12 
9/20/95 12:00 D 1 1500 120.0 8.1 18.0 6.50 11.00 7.10 210 37 <10 21 7 <40 <1 130 

10/24/95 14:00 D 1 880 42.0 7.9 20.0 2.10 2.40 0.84 88 20 
11/15195 10:05 D 1 1500 35.0 8.2 10.0 0.47 2.20 1.80 28 13 

12/6/95 10:00 D 1 1600 6.5 8.2 17.0 0.23 1.70 2.80 92 17 
3/12/96 14:16 ST 5 200 300.0 7.2 4.5 1.20 4.00 2.00 620 96 21 

8 
34 18 <1 m,agx;; 54 

3/12/96 15:16 
3/12/96 17:16 ST 9 460 480.0 7.8 4.1 0.38 2.50 3.10 900 120 3 22 22 <1 160 120 
3/13/96 23:16 

27 

3/13/96 1:16 ST 31 1100 16.0 8.0 2.7 <0.10 0.69 0.62 17 7 <1 <10 4 13 <1 33 320 
3/16/96 13:16 
3/27/96 12:20 DT 1 1500 3.8 8.4 28.0 3.30 6.00 4.60 12 8 

4/1/96 17:52 ST 4 40.0 4.30 16.00 3.10 <1 <10 ru.mrc: 10 35 <1 t;lfftll;;; 180 
4/1/96 18:37 
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NEWPORT BAY WATERSHED 

: ,;. ,:t ,!~ Haraness 1s=~ :::: T1: ¥'~ u;s vf :; ; ;;; ; ;; o-1'04 ; ~; : ,;.. ~~ mg/L l[lqlb 
:do 

5/30/96 12:30 D 1 1600 8.8 9.2 9.6 0.24 1.00 2.10 37 11 
6/20/96 9:40 D 1 950 5.6 8.1 6.4 0.16 1.00 1.20 8 8 
7/24/96 11:20 D 1 1200 4.6 8.6 2.0 <0.1 0.85 0.69 9 <6 
8/27/96 11:00 D 1 900 11.0 8.6 6.5 0.34 1.50 2.00 32 9 

9/24/96 10:50 D 1 1300 4.9 8.5 19.0 0.16 2.10 3.70 16 7 
11/5/96 13:35 D 1 1700 62.0 8.4 120.0 0.57 3.50 3.00 130 20 
12/4/96 13:00 D 1 860 4.3 8.6 1.1 0.28 <0.5 0.21 10 <6 
1/29/97 11:05 D 1 770 34.0 8.3 1.8 <0.1 0.86 1.30 39 10 
2/27/97 14:30 D 1 460 16.0 8.0 8.7 0.64 1.90 1.20 6 <6 
3/12/97 10:20 D 1 1300 3.8 8.3 20.0 2.80 5.40 2.90 11 15 
5/20/97 10:40 D 1 1400 5.4 8.9 12.0 0.3 1.40 2.40 9 <6 
6/10/97 9:00 D 1 1100 4.7 8.4 7.6 <0.1 1.90 1.50 10 6 

7/8/97 12:30 D 1 1400 5.1 9.0 4 0 2.7 3 76 21 
8/15/97 .13:00 D 1 1200 6.2 8.6 14 <0.1 2.5 2 6 <6 
9/24/97 11:45 D 1 1200 7.3 8.5 7 <0.1 1.6 6 21 10 

10/29/97 12:25 D 1 1400 67 8.8 21 0 2.0 4 140 23 
4/21/98 8:55 D 1 1110 1.6 8.35 3 0 <1.0 <0.1 2 1 
6/24/98 9:20 D 1 870 3.9 8.5 7.0 <0.05 M 2 4 2 
7/14/98 12:16 D 1 715 5.8 8.5 0 0 <1 0 36 10 
8/12/98 8:57 D 1 1190 4.1 8.3 10 0 2 3 10 6 
9/14/98 11:04 D 1 
10/8/98 11:50 D 1 1290 8.9 8.2 7.80 0.22 1.69 1.77 17 7 

11/30/98 11:50 D 1 1380 8.2 8.5 5.70 <0.05 <0.2 1.41 17 11 
12/14/98 9:30 D 1 775 30.0 7.1 25.90 2.43 8.94 2.94 130 60 

1/14/99 9:38 D 1 1120 3.1 8.4 7.30 0.08 0.86 0.98 8 5 
2/3/99 9:55 D 1 2040 125.0 8.4 17.20 <0.05 1.73 0.86 250 36 
3/2/99 11:00 D 1 1110 4.5 8.3 14.00 0.07 5.41 3.24 23 15 

4/15/99 D 1 1160 5.2 7.6 19.10 0.08 1.39 3.98 10 7 
5/26/99 11:00 D 1 1210 19.0 8.6 13.60 0.16 1.56 2.75 28 12 
6/18/99 12:15 D 1 1360 37.0 8.4 32.90 0.13 1.30 4.68 93 19 
7/13/99 14:00 D 1 1450 160.0 8.0 24.90 0.44 2.98 4.53 400 180 
9/14/99 6:46 D 1 1110 4.0 8.4 9.24 0.05 0.98 1.65 7 4 
9/15/99 6:55 D 1 1080 4.2 8.4 14.50 0.05 0.98 2.02 7 2 
9/16/99 6:58 D 1 1160 4.9 8.4 14.10 1.23 2.30 2.90 7.2 3 
9/17/99 6:54 D 1 1140 7.6 8.3 25.20 0.43 1.59 3.18 10 7 
9/18/99 6:58 D 1 1120 3.5 8.3 23.60 2.63 3.71 3.98 6 2 
9/19/99 7:03 D 1 1290 3.9 8.3 · 32.30 0.13 1.45 3.67 13 8 
9/20/99 7:01 D 1 1370 4.1 8.4 27.30 0.26 1.31 3.64 7 3 
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NEW& BAY WATERSHED • • 
I I STATION DATE TIME SAMPLES u!~os ~';~ 

pH :: :,! = :: o-P04 = :! .: ~~~ !~ ~: ,! .:~ !~ Haraness 
Type # mg/L mq/L 

ACWF18 2/15/92 11:50 ST 4 220 4000 7.4 19 <0.1 <0.5 29 1100 140 ~ 42 nJAJ 24 40 <2 ruami 70 
2/15/92 14:50 

3/5/92 15:30 ST 8 1200 9.7 7.8 33 <0.1 1.9 8.6 17 8 

8 :·a;: 1: <2 

8 
122 

3/6/92 3:30 
3/6/92 6:30 ST a 650 5200 7.1 45 <0.1 7 26 2800 340 <2 140 
3/7/92 15:30 

. 

3/7/92 21:30 ST 8 190 1200 6.9 8.1 0.2 3.3 4.98 500 70 . 20 .. ;;8 20 <2 58 
3/9/92 15:30 

12/29/92 10:15 ST 380 1200 7.7 17 0.65 5.4 24 2700 240 <20 <30 <20 <2 <40 <10 150 
2/18/93 14:00 ST 11 420 1500 7.1 40 0.19 4.6 19 2400 280 46 

1J 
38 <4 rnmw;m 162 

2/19/93 10:00 : :; 2/19/93 12:00 ST 11 310 1400 7.5 19 0.2 3.6 18 1900 240 16 19 <4 110 136 
2/20/93 7:40 
2/20/93 9:40 ST 12 370 740 7.8 15 0.18 2.7 11 910 140 <7 21 17 <4 97 140 
2/21/93 7:40 
2/21/93 9:40 ST 12 310 140 7.9 9.5 0.12 0.88 4.2 58 12 <7 <10 <30 3.7 6.2 <4 47 104 
2/22/93 7:40 
2/23/93 13:00 ST 8 320 980 7.8 1.7 0.16 0.28 0.63 1200 170 <7 <10 <30 <2 17 <4 160 210 
2/24/93 3:00 
2/24/93 5:00 ST 8 580 240 7.6 48 0.17 1.6 6.5 190 30 <7 <10 <30 <2 9.3 <4 110 200 
2/24/93 19:00 
2/25193 9:44 ST 10 520 48 7.8 38 0.18 1.5 4.2 18 11 <7 <10 <30 <2 8 <4 <20 172 
2/26/93 3:44 
2/26/93 7:44 ST 3 100 66 7.3 2.7 0.17 0.88 0.96 62 16 <7 <10 <30 6.3 6.5 <4 <20 36 
2/26/93 11:44 
2/26/93 13:44 ST 10 470 350 7.4 33 0.13 2 7.3 370 62 <7 <10 <30 3.5 9.9 <4 <20 160 
2/27/93 7:44 
2/27/93 9:44 ST 24 600 56 9.5 63 0.19 1.6 5.2 42 14 <7 <10 <30 2.7 6.2 <4 <20 300 

3/1/93 7:44 
2n194 7:45 ST 3 720 1200 7.8 12 1.2 9.2 22 2700 240 11 <10 <20 5.1 <40 <10 98 316 
2n194 11:46 
2nl94 14:15 ST 10 890 760 7.6 23 1.3 5.9 13 1300 130 7.3 <10 <20 10 <40 <10 80 290 
2/8/94 7:45 

3/19/94 1:36 ST 3 330 1200 6.9 20 1.2 7.1 19 2200 240 &&&$ 75 awm 49 57 <10 ri§ffli& 120 
3/19/94 5:36 
3/19/94 7:36 ST 7 760 1000 6.9 22 0.17 6.8 17 1600 200 8.3 59 BH@ 26 51 <10 t®P!PtW 280 
3/19/94 19:36 
3/24/94 17:41 ST 3 420 1000 7.4 16 0.62 2.0 9.5 1800 190 ff.'-lfj 73 B!ffl 40 51 <10 Wat@® 144 
3/24/94 21:41 
3/25/94 15:41 ST 3 1900 110 7.2 73 0.13 1.4 3.7 200 24 <5 13 <20 4.4 <40 <10 49 388 
3/25/94 19:41 

11/15/95 10:20 DT 1 1300 550.0 8.9 4.7 2.10 4.20 4.20 770 150 
3/12/96 14:30 ST 5 500 1300.0 5.1 16.0 0.79 7.20 11.00 3000 280 7 99 47 57 <1 

8 
254 

3/13/96 2:30 
3/13/96 9:30 ST 6 720 120.0 7.5 19.0 0.52 4.20 4.70 160 38 12 ®llf#'- 17 21 <1 248 
3/14/96 13:30 
3/14/96 15:30 ST 23 1100 11.0 7.8 9.4 0.33 1.60 6.20 18 15 <1 <10 8 15 <1 0 418 
3/16/96 12:00 
3/27/96 12:35 DT 1600 37.0 7.5 13.0 0.83 5.80 9.50 26 18 
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NEWPORT BAY WATERSHED 

I STATION 

ACWF18 

DATE 

4/1/96 
4/1/96 
4/1/96 
4/3/96 
4/3/96 
4/5/96 

4/17/96 
4/17/96 
4/17/96 
4/18/96 
4/18/96 
4/21/96 
4/23/96 
7/24/96 
8/27/96 
9/24/96 
11/5/96 
12/4/96 
9/24/97 

10/29/97 
4/21/98 
6/24/98 

• 

TIME SAMPLES 
Type # 

17:32 ST 5 
18:32 
20:32 ST 23 
6:32 

10:32 ST 21 
16:00 
20:26 ST 5 
21:26 
23:26 ST 3 
3:26 
5:26 ST 35 

19:26 
13:04 S 24 
11:30 D 1 
11:20 D 1 
11:05 D 1 
13:50 DT 1 
13:15 D 1 
11:25 D 1 
12:35 D 1 
8:45 D 1 

10:00 D 1 

890 380.0 

1700 34.0 

1800 88.0 

2000 870.0 

990 410.0 

1700 51.0 

1600 98.0 
1200 18.0 
1100 4.7 
1200 150.0 
3600 22.0 
1400 29.0 
960 "72 
1200 51 
1120 34 
1230 9.6 

pH 

6.3 

7.4 

7.4 

7.5 

6.7 

7.6 

7.7 
7.7 
7.5 
7.6 
6.2 
7.8 
7.3 
7.3 
7.71 
7.5 

27.0 

58.0 

52.0 

2.1 

5.1 

2.2 

16.0 
<0.2 
1.4 
5.3 
4.5 
7.2 
2 
1.0 
6 

<1.3 

6.60 

1.50 

2.10 

0.68 

1.10 

0.79 

0.33 
0.58 
0.87 
1.40 
97 

5.50 
0.60 
0.59 
0.70 
0.35 

= 25.00 

7.10 

6.40 

8.50 

12.00 

5.60 

5.40 
2.40 
2.00 
4.90 
240 
6.80 
2.6 
2.5 
4.6 
2,-1 

8.30 

13.00 

11.00 

23.00 

12.00 

11.00 

23.00 
3.50 
1.90 
5.40 
560 
2.90 
1.1 
2.2 
0.9 
2.0 

o-PCU 
mg/L 

600 

45 

120 

1400 

1000 

92 

180 
49 
13 

390 
23 
58 
62 
71 
29 
22 

150 

23 

26 

170 

140 

21 

57 
16 
8 

170 
10 
15 
24 
13 
20 
10 

2 

2 

7 

4 

5 

34 SM" .... 33 
<10 .. ,«· ·-',: 6 

<10 · .'. · 4 

28 9600 10 

62 

27 

19 

.43 

48 

25 

32 

<1 110 

<1 81 

:.a 
<1 470 

Haraness 
ma/L 
300 

520 

540 

710 

314 

524 

• 
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NEW& BAY WATERSHED • • 
,,:_ ~~~ !~L Raraness 1 I stATION OATE TIIIIIE s:;LE#s v!~os ~;: pR = :,! ;: = o-P04 ~=- ~=- ,: ! ,:: ,; mg/L mall 

SERF19 8/20/91 11:45 D 26 1600 1.7 8.7 4.8 0.4 2.4 0.8 11 <5 
8/21/91 13:35 
9/17/91 11:30 D 1 1600 8 8.6 5.2 0.2 1.2 1.9 13 8 

10/15/91 13:00 D 24 1400 5.3 8.9 4.8 1 2.5 1.5 27 8 
10/16/91 12:00 
12/17/91 10:30 D 24 1600 1.2 8.6 18 1.7 1.1 1.8 <5 <5 
12/18/91 9:30 
2/15/92 12:20 ST 4 240 2800 8.0 3.1 0.1 <0.5 84 5100 640 mvm 69 tt,49~ 100 <2 KP:S 72 
2/15/92 15:20 

3/6/92 6:30 ST 11 1000 490 7.6 8.8 <0.1 3.1 2.3 400 60 <2 <10 11 5 <10 <2 50 324 
3/8/92 9:30 

4/22/92 12:50 D 1 1400 1.7 8.8 16 2.2 3.3 5.3 190 24 
5/27/92 12:30 D 1 1500 5.3 9.6 1.9 0.3 2.5 2.1 58 16 
6/23/92 12:05 D 1 1300 10 9.8 2.1 1.7 5.1 1.7 63 13 
7122/92 12:35 D 1 2600 3 10.0 2.3 0.3 1.1 0.8 <5 <5 
8/26/92 10:30 D 1 1500 3.5 9.2 2.4 0.2 1 1.2 9 9 
9/23192 11:10 D 1 1500 10 10.0 0.9 0.2 1.7 1.6 19 8 

10/28/92 13:20 D 1 1500 82 7.9 7.1 1.2 2.8 2 110 27 
11/18/92 11:10 D 1 1400 4.7 10.2 7.0 <0.1 1.1 0.7 14 7 
12/16/92 11:10 D 1 1500 23 8.4 3.5 0.59 1.2 0.87 30 11 
12/29/92 10:00 ST 1 300 510 8.3 8.4 0.38 2.5 10 1300 150 <20 <30 <20 3 <40 <10 150 

1/27/93 13:00 D 1 1800 58 8.4 17 0.26 1.1 1.1 100 17 
2/18/93 12:00 ST 12 250 1400 8.2 3.2 0.19 2.5 14 3500 310 <7 <10 <30 5.1 8.4 <4 66 166 
2/19/93 10:00 
2/19/93 12:00 ST 11 250 1000 8.2 1.9 0.18 1.8 10 3000 230 <7 <10 <30 14 8.8 <4 60 98 
2/20/93 8:00 
2/23/93 9:00 ST 5 300 950 8.0 1.8 0.22 1.9 8.2 2300 250 <7 17 <30 2.7 16 <4 lil!PJ.f 120 
2/23/93 23:00 
2/24/93 1:00 ST 5 650 450 8.1 4.2 0.64 1.4 3.4 720 99 <7 <10 <30 2.3 11 <4 110 220 
2/24/93 9:00 
2/26/93 14:57 ST 4 240 900 8.0 2.1 0.19 1.8 6.9 1700 230 r<a:;w c10 <30 3.1 11 <4 <20 128 
2/26/93 20:57 
2/26/93 22:57 ST 6 760 350 8.4 6.6 0.17 1.2 2.8 560 88 <7 <10 <30 <2 7 <4 <20 232 

3/1/93 8:07 
3/17/93 10:05 D 1 1500 8.8 8.9 8.7 0.13 0.85 0.64 32 <5 
4/21/93 10:35 D 1 1500 4.4 9.1 5.6 <0.1 1.2 0.75 16 9 
5/26/93 11:00 D 1 1400 7.2 9.6 0.74 0.14 1.8 0.94 21 10 
6/9/93 11:00 D 1 1400 8.4 8.8 8.7 <0.1 1.4 1.3 27 6 

7/14/93 11:05 D 1 1400 4.6 9.9 1.6 <0.1 1.8 0.71 5 <5 
8/18/93 11:30 D 1 1500 4 10.0 0.21 0.11 1.9 0.34 13 9 
9/15/93 12:50 D 1 1400 22 9.9 13 0.18 4.0 2.0 <5 <5 

10/27/93 13:30 D 1 1700 8.1 9.8 1.7 0.28 4.1 1.6 62 20 
11/17/93 13:30 D 1 1600 1.3 9.3 8.9 <0.1 0.92 1.1 <5 <5 

2/4/94 13:30 ST 1 <5 <10 <20 8.2 <40 <10 170 84 
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NEWPORT BAY WATERSHED 

I stJrnOH u:os !:! :: ;L ,; ,:~ ,! ,:~ u: Raraness I OATE TIME a;;c': :: pR = :! !: = o-4'04 
~~ mg/L ma(L 

BCWG04 7/22/92 9:00 D 1 5500 3.9 7.9 5 <0.1 0.3 2.6 <2 <5 
9/23/92 8:10 D 1 42000 7.5 7.8 0.9 0.3 0.7 1.2 71 27 

10/28/92 8:40 DT 1 4100 12 7.5 0.4 0.53 0.9 2.3 97 42 <20 <30 <20 . <2 <40 13 30 
11/18/92 8:45 D 1 5400 5.9 7.8 4.1 0.21 0.56 1.5 15 7 
9/15/93 8:35 D 1 43000 7.8 7.8 0.72 0.35 0.93 0.51 76 40 

<40 10/27/93 9:00 DT 1 28000 4.5 7.8 3.9 0.23 0.9 <0.1 65 25 <5 <10 <20 <2 15 31 
1/18/94 9:00 D 1 5500 1.4 7.9 7.4 <0.1 0.42 1.4 15 <5 
4/20/94 8:00 D 1 5000 3.4 7.7 6.2 <0.1 0.65 2.3 27 8 
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. ,NEW.T BAY WATERSHED • • 
STATION DATE TIME SAMPLES • EC Turb pH N03 NH3 TKN P04 o.P04 TSS vss Cd Cr Pb Ni Hardness 

Type # umhos NTU mg/L nig/L mg/L mg/L mg/L mg/L mg/L mg/L 
F06P06 9/13/99 10:00 D 24 5950 80 8.4 55 <0.05 0.86 0.61 100 30 

9/14/99 9:00 
9/14/99 9:45 D 1 5100 50 8.3 44 0.06 0.96 0.46 41 22 
9/15/99 10:00 D 24 6250 31 8.3 63 <0.05 1.07 0.55 180 40 
9/16/99 9:00 
9/16/99 10:00 D 18 6040 55 8.3 107.0 0.05 0.70 o.n 76 50 
9/17/99 3:00 
9/17/99 10:00 D 24 5380 130 9.2 76.10 0.09 2.60 2.66 1630 600 
9/18/99 9:00 
9/18/99 10:00 D 24 5290 700 8.8 80.5 0.11 1.65 1.77 0.14 1270 750 
9/19/99 9:00 
9/19/99 10:00 D 24 5970 180 8.2 n.o 0.08 0.95 0.58 236 132 
9/20/99 9:00 
5/12/00 14:45 D 1 210.0 
6/19/00 10:00 D 24 5250 280 8.5 110.0 <0.05 0.84 0.58 <0.01 350 40 
6/20/00 9:00 
6/20/00 10:00 D 24 4690 99 8.3 110.0 <0.05 0.83 0.49 140 30 
6/21/00 9:00 
6/22/00 10:00 D 5 5910 85 8.2 130.0 <0.05 0.80 0.46 110 37 
6/22/00 15:00 
6/23/00 10:00 D 24 5410 130 8.4 97.0 <0.05 1.60 1.10 180 33 
6/24/00 10:00 D 24 5820 31 8.2 120.0 <0.05 0.69 0.43 36 12 
6/24/00 9:00 
6/25/00 10:00 D 24 5020 100 8.2 92 <0.05 2.5 1.3 150 32 
6/26/00 9:00 
6/26/00 10:00 D 22 5570 160 8.4 92 <0.05 1.3 1.3 0.047 180 34 
6/27/00 7:00 
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NEWPORT BAY WATERSHED 

STATION DATE TIME SAMPLES EC Turb pH N03 
T # umhos NTU m IL 

MIRF07 9/13/99 10:00 D 24 1170 13.0 8.7 10 
9/13/99 13:00 D 6 1030 45.0 9.4 11 <0.05 100 
9/13/99 18:00 
9/14/99 10:00 D 24 1250 4.5 8.9 4.84 0.08 1.28 0.83 25 18 
9/15/99 9:00 
9/15/99 10:00 D 24 1310 17.0 8.8 14.10 0.19 2.76 0.80 48 24 
9/16/99 9:00 
9/16/99 10:00 D 24 1220 9.2 8.7 8.80 0.11 1.87 0.69 25 15 
9/17/99 9:00 
9/17/99 10:00 D 24 1160 4.6 8.7 11.40 0.10 1.3 0.83 19 8 
9/18/99 9:00 
9/18/99 10:00 D 24 1310 3.6 8.5 19.40 0.27 1.26 0.73 14 8 
9/19/99 9:00 
9/19/99 10:00 D 24 1240 3.9 8.9 14.80 0.09 1.33 0.58 11 5 
9/20/99 9:00 
2/16/00 5:32 ST 5 285 55.0 7.5 8.10 0.29 2.40 1.16 0.13 140 110 <1 <8 30 5 4 <2 69 225 
-i/16/00 6:~ SF <1 <8 ~1 42 <4 42 ~3 
2/16/00 10:32 ST 4 270 37.0 7.9 8.30 0.12 1.30 0.78 0.19 54 24 <1 <8 37 5 <4 <2 51 110 
2/16/00 20:32 
2/17/00 4:32 s 28 1120 8.1 8.8 7.50 0.46 1.70 0.70 0.19 13 7 
2/20/00 4:38 
3/14/00 10:33 D 24 1640 6.2 8.7 11.00 0.28 3.00 0.58 0.14 100 50 
3/15/00 9:33 
415/00 12:30 D 24 1340 13.0 8.8 7.20 <0.05 1.90 0.95 0.08 53 34 
4/6/00 11:30 

5/12/00 13:05 D 1280 2.8 9.0 2.80 <0.05 0.48 0.77 0.17 12 6 
5/12/00 13:05 
6ntoo 9:50 D 1290 5.7 9.1 4.70 0.21 3.80 1.07 0.45 12 5 
&moo 9:50 

6/20/00 10:00 D 24 1210 17.0 8.5 10.00 0.34 2.10 1.10 28 21 
6/21/00 9:00 
6/21/00 10:00 D 24 1380 7.1 8.6 6.60 0.53 4.80 1.32 13 11 
6/22/00 9:00 
6/22/00 10:00 D 24 1360 8.7 8.6 10.00 0.34 2.30 1.32 <10 <1 
6/23/00 9:00 
6/23/00 10:00 D 24 1390 11.0 8.5 13.00 0.22 1.40 1.22 <10 <1 
6/24/00 9:00 
6/24/00 10:00 D 24 1380 5.0 8.5 5.30 0.95 5.50 1.25 <10 <1 
6/25/00 9:00 
6/24/00 10:00 D 24 1390 12.0 8.5 5.30 0.94 5.51 1.19 <10 <1 
6/25/00 9:00 
6/25/00 10:00 D 24 1300 6.5 8.6 2.80 0.77 3.80 1.19 <10 <1 
6/26/00 9:00 
6/26/00 10:00 D 24 1530 6.5 8.5 7.00 0.53 2.40 1.04 10 9 
6/27/00 9:00 
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NEW. BAYWATERSHED • • 
.! .:~L !~ Raraness 1 sTJtTIDN DAfE TIME n:ces 

Y:~',U! ~~~ 
pR =~: ;:,! ::: ::. <H'CU ;:~ ::: .: ,:L .~~ ,:1,, T # mg/L lllQlb 

BARSED 4118/91 13:30 DT 1 3000 7.8 8.6 98.0 0.10 1.25 1.40 49 16 <2 <6 <4 <2 <10 <2 10 
7/22191 14:30 DT 24 3000 2.8 8.4 170.0 0.10 0.50 14.00 12 <5 
7/23/91 13:15 
8/20191 10:30 D 25 2800 3.5 8.3 79.0 0.10 0.60 0.60 48 23 
8/21191 11:20 
9116191 11:05 D 24 2400 32.0 8.5 58.0 0.10 0.30 1.00 41 10 
9117191 10:25 

10/15191 12:00 D 24 2600 5.5 8.5 74.0 0.50 0.70 0.90 34 7 
10/16/91 10:50 
12/11191 11:50 ST 1 1900 2.0 8.0 63.0 0.40 0.10 0.10 <5 <5 <20 <30 <20 4 <40 <10 20 510 
12/17191 9:45 DT 24 2800 1.0 8.3 80.0 0.10 0.50 0.80 <5 <5 
12/18/91 10:15 

2/7192 16:40 ST 2 370 34.0 7.8 13.0 0.27 0.50 95.00 1100 140 <2 18 50 41 20 <2 230 
2/7192 17:20 
2/8/92 10:40 ST 14 2400 14.0 8.0 76.0 0.18 0.50 130.00 650 72 <2 10 37 20 10 <2 120 

2/11192 10:40 
4/21192 9:05 D 24 3000 0.9 8.1 88.0 0.10 1.00 0.40 19 5 
4/22192 9:05 
5/26192 10:15 D 24 3000 1.6 8.2 30.0 0.10 0.80 0.80 <5 <5 
5/27192 9:15 
6/23/92 11:00 D 1 2700 15.0 8.7 65.0 0.10 1.50 0.60 42 <5 
7122/92 11:45 D 1 2600 22.0 8.8 110.0 0.10 0.50 0.80 36 14 
8/26/92 10:00 D 1 2600 16.0 8.8 68.0 0.10 0.60 1.00 39 12 
9/23192 10:30 D 1 2600 13.0 8.8 71.0 0.10 0.78 0.75 29 5 

10/28/92 12:10 D 1 2700 12.0 8.5 68.0 0.10 0.97 1.20 <20 6 
11/18192 10:30 D 1 2800 5.2 8.6 87.0 0.10 0.72 1.10 16 6 

12nt92 9:45 ST 1 320 880.0 8.3 4.3 0.44 3.20 7.70 1900 160 <20 <30 <20 24 <40 <10 160 
12/7192 13:30 ST 1 430 570.0 8.1 9.3 0.39 1.80 4.40 1200 85 <20 <30 <20 17 <40 <10 96 
1217192 16:15 ST 1 650 650.0 8.0 17.0 0.37 2.40 4.40 1100 140 <20 <30 <20 20 <40 <10 81 

12/16192 10:30 OT 1 3300 12.0 8.2 51.0 0.10 0.58 0.40 18 7 
12/29192 13:00 ST 1 470 1900.0 7.8 6.5 0.41 3.30 14.00 2800 290 <20 <30 26 16 <40 <10 110 

1/27193 12:00 D 1 5300 8.5 8.0 140.0 0.12 0.93 0.10 20 6 
3/17193 9:30 D 1 3100 5.3 8.3 97.0 1.20 1.20 1.10 13 <5 
4/21193 10:00 D 1 3100 13.0 8.2 83.0 0.10 0.79 0.39 27 6 
5/26193 10:00 D 1 2900 13.0 8.5 96.0 0.15 1.10 0.86 27 6 
7/13193 11:45 D 24 3000 28.0 8.2 67.0 0.10 1.20 0.58 37 5 
7/14193 10:45 
8/17193 13:30 D 22 2200 15.0 8.1 23.0 0.17 0.51 0.10 25 5 
8/18/93 10:45 
9/14193 13:30 D 23 2200 60.0 8.2 21.0 0.10 1.20 0.78 100 19 
9/15193 11:30 

10/27/93 11:45 D 2200 12.0 8.4 29.0 0.10 0.93 0.59 23 4 
11/17193 12:45 D 2700 1.4 8.3 75.0 0.10 0.42 0.54 12 9 

1/17194 10:15 D 24 2500 11.0 8.3 68.0 0.10 0.68 0.58 29 7.0 
1/18/94 9:15 
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NEWPORT BAY WATERSHED 

I stinlON OXTE TIME o-1504 
.~~ .: .. ~ ~~~L .!~ Ra:ness I s:';::u: u!~os ~i~ 

pR :! ::,! =~ = ;: :::. ~~ ,; mg/L q/L 

BARSED 1/24/94 20:10 ST 1 <5 12 28 9.4 <40 <10 100 
1/24/94 22:10 ST 4 590 260.0 8.1 17.0 0.47 2.10 2.40 530 22 <5 11 32 21 <40 <10 150 430 
1/25/94 4:10 
1/25/94 6:00 ST 8 1900 22.0 8.0 33.0 0.39 1.20 0.63 46 <5 <5 <10 <20 <2 <40 <10 24 172 
1/25/94 20:10 
1/26/94 12:10 ST 12 2100 30.0 8.0 20.0 0.11 1.80 1.30 51 14 <5 <10 <20 2.4 <40 <10 21 830 
1/27/94 10:00 
1/27/94 12:10 ST 10 1400 170.0 8.2 21.0 0.34 0.74 1.90 310 46 <5 <10 <20 5.4 <40 <10 100 
1/28/94 6:10 
1/28/94 8:10 ST 6 1900 20.0 8.3 12.0 0.10 0.10 0.30 67 13 <5 <10 <20 <2 <40 <10 190 
1/28/94 18:10 
2/7/94 3:19 ST 3 730 79.0 7.9 16.0 0.63 4.70 2.10 130 24 <5 <10 <20 7.7 <40 <10 47 196 
2/7/94 7:19 
2/7/94 9:19 ST 6 290 220.0 8.3 9.8 0.58 3.80 2.20 430 48 <5 <10 20 16 <40 <10 78 332 
2/7/94 19:19 
2/8/94 13:19 ST 14 2700 18.0 8.1 14.0 0.10 1.50 1.30 50 <5 <5 <10 <20 <2 <40 <10 41 900 
2/9/94 15:19 
2/9/94 15:20 ST 11 3300 13.0 8.3 75.0 0.10 0.17 0.51 35 <5 <5 <10 <20 <2 <40 <10 16 1140 

2/10/94 11:20 
2/10/94 13:20 ST 11 3300 5.2 8.3 71.0 0.10 0.17 0.49 27 <5 <5 <10 <20 <2 <40 <10 17 1130 
2/11/94 9:20 SF <5 <10 <20 <2 <40 <10 <10 <10 1130 
2/17/94 9:30 ST 1 220 120.0 8.5 6.1 0.55 0.91 2.50 370 <5 <5 13 25 21 <40 <10 120 
2/17/94 12:30 ST 1 320 740.0 8.5 7.8 0.46 3.40 16.00 2900 <10 23 110 110 65 60 <10 500 
2/17/94 5:31 ST 3 1300 68.0 8.0 25.0 0.23 2.40 1.50 150 15 <5 17 25 9.7 <40 <10 77 374 
2/17/94 9:31 
2/17/94 11 :31 ST 8 1900 120.0 8.0 24.0 0.27 1.90 1.50 240 16 <5 21 <20 6.7 <40 <10 75 590 
2/18/94 9:31 
2/18/94 11:30 ST 5 2500 78.0 7.9 20.0 0.14 1.40 1.30 150 5.0 <5 <10 <20 5.3 <40 <10 41 830 
2/18/94 19:30 
2/18/94 21:30 ST 6 1400 160.0 7.8 26.0 0.25 1.90 2.30 230 10 <5 15 <20 12 <40 <10 70 410 
2/19/94 7:30 
2/19/94 9:30 ST 11 3300 20.0 8.2 22.0 0.10 1.10 0.77 36 <5 <5 <10 <20 <2 <40 <10 16 944 
2/20/94 5:30 
2/20/94 11:30 ST 1 <5 26 22 19 <40 <10 99 
4/19/94 11:50 DT 11 3000 10.0 8.4 43.0 0.10 1.10 0.20 23 7 
4/20/94 21:50 
5/25/94 10:16 D 24 3300 13.0 8.4 19.0 0.37 1.40 7.30 20 <5 
5/26/94 9:16 
6/30/94 10:10 D 1 2600 3.0 8.3 66.0 0.40 0.86 0.87 16 <5 

10/25/94 12:30 D 23 2600 32.0 8.4 46.0 0.16 1.30 0.69 140 18 
10/26/94 8:30 
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NEW. BAY WATERSHED • • ,: ;L ~i !~L Aaraness 1sm1a111 DATE TIME SAMPLES y!~li!I . ~~~ 
pA =~,! =:,! ;:: ::. 6-PCU ;:~ :: : ,!~ ~~ Type # mg/L D1qll. 

BARSED 11/8/94 9:00 ST 5 2000 90.0 7.6 40.0 0.67 3.80 1.10 150 23 <1 10 33 7.2 <40 <0.3 88 460 
11/8/94 17:00 
11/9/94 9:00 ST 13 2500 75.0 8.3 48.0 0.10 1.10 0.72 56 9 <1 <10 20 7.6 <40 <0.3 62 605 

11/10/94 7:00 
11/30/94 10:20 2700 3.0 8.3 51.0 0.13 1.10 0.47 11 <5 

12/5/94 4:00 ST 3 1500 12.0 7.6 18.0 0.40 3.10 1.40 68 20 2.3 <10 30 5.1 <40 0.54 62 350 
12/5/94 8:00 
3/2/95 17:43 ST 3 2700 63.0 7.9 55.0 0.20 3.30 1.40 140 26 <1 <10 5.4 4.3 <40 <1 47 720 
3/2/95 21:43 
3/2/95 23:43 ST 17 2100 100.0 7.9 39.0 0.35 2.70 1.50 200 36 <1 <10 30 14 <40 1.1 95 534 
3/4/95 7:43 

3/21/95 7:45 ST 2 1600 240.0 7.8 42.0 0.31 2.80 2.20 300 59 <1 <10 30 9.4 <40 53 402 
3/21/95 9:45 
3/21/95 11:45 ST 20 4100 9.4 8.2 47.0 0.14 1.10 1.20 160 23 <1 <10 15 3.5 <40 <10 1230 
3/22/95 5:45 
3/23/95 7:45 ST 9 2000 88.0 8.1 31.0 0.15 1.50 2.30 220 32 <1 <10 23 9.5 <40 39 436 
3/23/95 23:45 
5/16/95 14:15 D 23 3100 20.0 8.4 71.0 0.55 0.83 0.52 34 6 
5/17/95 13:15 
6/13/95 10:45 D 24 2900 22.0 8.2 74.0 0.11 1.60 1.30 250 29 
6/14/95 9;45 
7/25/95 9:00 D 6 2800 2.4 8.6 42.0 0.10 0.74 0.51 25 6 
7/25/95 14:00 
8/29/95 10:00 D 24 2400 61.0 8.5 49.0 0.10 1.10 0.55 76 16 
8/30/95 9:00 
9/19/95 10:40 DT 24 2400 86.0 8.5 78.0 0.10 1.60 0.99 130 30 <10 21 7 <40 <1 57 
9/20/95 9:40 

10/24/95 13:20 D 20 2400 48.0 8.4 57.0 0.10 1.50 0.84 40 18 
10/25/95 8:20 
11/14/95 11:15 D 23 2600 27.0 8.3 76.0 0.32 1.20 0.46 53 40 
11/15/95 9:45 

12/5/95 9:00 D 24 2400 8.5 8.2 86.0 0.23 1.60 0.96 95 22 
12/6/95 8:00 

12/12/95 22:48 ST 5 1800 1100.0 7.4 42.0 1.80 20.00 10.00 1300 200 7 58 WJt~fii 60 63 <1 nuo;w 430 
12/12/95 23:48 
12/13/95 1:48 ST 13 1300 140.0 7.7 35.0 1.20 5.70 2.20 190 38 <1 15 df31fjj <10 <40 2 140 344 
12/14/95 1:48 
12/14/95 11:48 ST 27 2400 6.4 8.3 60.0 0.27 0.62 0.42 15 <6 <1 <10 22 <2 <40 <1 13 732 
12/16/95 21:48 

1/19/96 6:18 ST 5 1300 220.0 7.8 48.0 0.58 4.50 2.30 380 69 16 46 13 13 <1 140 366 
1/19/96 7:18 
1/19/96 9:18 ST 4 1000 51.0 7.9 43.0 0.54 2.50 0.91 66 14 <1 13 25 5 6 <1 42 330 
1/19/96 15:18 
1/19/96 17:18 ST 20 2200 10.0 8.2 51.0 0.10 0.74 0.44 20 <6 <1 <10 22 <2 4 <1 56 652 
1/21/96 13:18 
1/21/96 15:18 ST <1 <10 28.00 <2 <20 <1 140 348 
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NEWPORT BAY WATERSHED 

::: :i. !i. !~ .: .. .! .:~L !~ Harcfness I SffllDN DATE TIME s;PLES 11:01 ~: pH ;:: ;:! ;:: ;: o-PCU !:~ T e # mg/L 111qll. 

BARSED 1/31/96 3:51 ST 5 1300 360.0 8.1 33.0 0.20 6.90 2.60 470 71 25 49 16 17 2 130 354 
1/31/96 4:51 
1/31/96 6:51 ST 8 400 800.0 8.1 18.0 0.10 7.80 6.40 1500 190 7 filimm1t1m 36 37 3 310 125 
1131/96 20:51 
1/31/96 22:51 ST 30 2100 110.0 7.8 49.0 0.13 1.60 1.20 140 24 <10 25 7 6 3 96 630 

213196 8:51 
213196 10:51 ST 10 1600 66.0 7.8 36.0 0.29 2.10 1.10 83 21 <10 32 6 8' 2 40 476 
2/4196 4:51 

2/13/96 9:25 DT 24 2700 5.3 7.6 67.0 0.18 0.89 0.24 9 6 
2/14/96 8:25 
2/19/96 20:47 ST 5 2000 130.0 7.8 65.0 0.72 5.00 1.60 210 16 <1 <10 26 6 8 <1 91 536 
2/19/96 21:47 
2/19/96 23:47 ST 25 590 500.0 7.8 23.0 0.53 3.70 3.50 800 84 2 ffilt&B&W@ <2 <2 <1 200 192 
2/22/96 1:47 
2/22/96 3:47 ST 21 3800 24.0 8.4 230.0 0.16 0.50 0.36 31 7 <1 14 <2 <2 <2 <1 <10 1490 
2/23/96 19:47 
3/27/96 11:50 D 1 2900 4.4 8.5 94.0 0.11 0.92 0.44 19 7 
4/23/96 12:05 D 24 2800 30.0 8.6 90.0 0.40 1.30 0.58 57 20 
4/24/96 11:05 
5/29/96 11:50 D 24 3200 15.0 8.7 120.0 0.13 1.20 1.10 75 17 
5/30/96 10:50 
6/20/96 9:00 D 1 2100 50.0 8.0 100.0 1.00 2.50 2.40 150 30 
7/24/96 10:30 D 24 2400 43.0 8.6 42.0 <0.1 1.40 0.81 8 23 
7/25/96 9:30 
8/27/96 10:30 D 24 2500 33.0 8.4 82.0 0.28 1.30 0.89 77 20 
8/28/96 9:30 
9/25/96 9:50 DT 1 2000 38.0 8.3 59.0 0.14 1.40 0.50 90 13 

10/30/96 9:55 ST 6 6 68 
~ 

58 63 2 m'fltl 380 
10/30/96 11:10 SF <1 <10 2 9 <1 
10/30/96 13:10 ST 7 1100 420.0 7.4 22.0 0.95 4.50 3.90 730 100 2 27 irtaff] 23 24 1 240 240 
10131/96 1:10 
10/31/96 3:10 ST 36 2100 65.0 8.5 46.0 0.20 0.85 1.10 92 17 <1 <10 26 4 5 <1 66 722 

1113/96 1:10 
11/5/96 12:20 DT 1 2800 66.0 8.3 71.0 0.12 0.65 0.77 90 11 

11/21/96 9:59 ST 5 540 530.0 7.6 19.0 1.10 5.80 3.90 970 95 38 !%11\1 23 27 <1 RBI~ 200 
11/21/96 10:59 
11/21/96 12:59 ST 10 360 770.0 8.0 11.0 0.42 3.90 5.70 1600 140 2 47 76 35 34 <1 @llJltI 122 
11/22/96 6:59 
11/22/96 8:59 ST 9 2600 34.0 8.2 120.0 0.17 1.20 0.92 60 17 <1 <10 19 <2 <4 <1 79 1134 
11/23/96 0:59 
11/23/96 10:59 ST 23 3300 22.0 8.3 210.0 0.15 0.96 0.86 51 14 2 <10 11 <2 <4 <1 · 96 1424 
11/25/96 4:59 
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NEW. BAY WATERSHED • • 
,! ~~L .!~ Raraness I I $ti(fi0N DA'fE TIME SAMPLES u!~os ~: pR :! :,! = = o.P04 ~=- :: : .~~ .:~ ,; Type # mg/L ma/L 

BARSED 12/4/96 12:35 D 1 3100 8.9 8.5 110.0 0.32 0.63 0.51 17 <6 
12/9/96 14:43 ST 4 700 1100.0 7.6 19.0 0.33 5.70 5.90 1800 180 5 55 71 46 41 <1 400 206 
12/9/96 15:28 
12/9/96 17:28 ST 6 610 600.0 7.7 15.0 0.15 2.00 2.70 540 56 <1 18 29 18 15 <1 120 184 

12/10/96 3:28 
12/10/96 5:28 ST 11 1900 73.0 8.1 48.0 <0.1 1.70 1.10 77 16 <1 <10 15 4 5 <1 43 664 
12/11/96 1:28 
12/11/96 3:28 ST 11 430 270.0 7.9 13.0 0.62 1.30 1.70 380 39 <1 16 23 10 12 <1 93 120 
12/11/96 23:28 
12/12/96 1:28 ST 20 3300 11.0 8.1 42.0 0.22 1.10 0.60 18 <6 <1 <10 14 <2 6 <1 110 1015 
12/13/96 15:28 

1/29/97 10:40 DT 1 4700 15.0 8.0 130.0 <0.1 0.76 0.28 25 9 
2/11/97 0:54 ST 5 2000 1000.0 8.0 74.0 0.85 9.80 4.70 4 30 83 17 32 190 490 
2/11/97 1:54 
2/27/97 14:10 D 1800 56.0 8.1 77.0 2.90 7.50 0.75 58 17 
3/12/97 9:20 2900 82.0 8.4 140.0 1.90 . 3.40 2.00 
4/15/97 11:00 D 24 2900 72.0 8.3 96.0 <0.5 1.30 1.40 87 14 
4/16/97 10:00 
5/20/97 10:06 D 24 2900 -34.0 8.3 100.0 0.46 1.60 1.70 87 20 
5/21/97 9:06 
6/10/97 10:02 D 24 2900 29.0 8.3 94.0 <0.1 1.70 0.87 67 16 
6/11/97 9:02 

7/8/97 10:35 D 1 3000 7.8 8.6 79 <0.1 7.2 3.1 84 22 
8/15/97 11:15 D 1 2800 29 8.3 92 0.14 1.4 1.4 46 16 
9/24/97 10:05 D 1 2500 46 8.2 65 <0.1 1.8 1.9 79 24 

10/29/97 10:30 D 1 2400 64 8.4 53 0.29 2.0 2.3 83 10 
11/10/97 9:25 SF 5 50 <0.5 <1 <10 48 20 15 <1 280 550 
11/10/97 10:25 
11/10/97 12:25 ST 8 1200 300 7.4 29 1.10 6.6 3.2 <0.5 390 84 1 14 44 11 37 <1 290 324 
11/11/97 2:25 SF <1 <10 29 5 12 <1 170 
11/11/97 4:25 ST 24 2300 78 8.1 55 <0.1 2.8 1.5 <0.5 96 20 <1 <10 34 6 6 <1 100 720 
11/13/97 2:25 SF <1 <10 28 4 4 <1 79 
11/13/97 4:25 ST 13 750 270 7.6 24 0.55 3.5 2.8 <0.5 490 72 <1 15 m•r%· 12 9 <1 200 210 
11/14/97 5:45 SF <1 <10 \ft' <2 <4 <1 42 
11/20/97 11:25 DT 1 1200 53 7.9 16 0.22 1.5 0.9 <0.5 64 8 
11/26/97 9:30 ST 5 1500 1000 7.9 39 0.34 6.1 6.0 <0.5 1600 1300 3 53 r1.p.: 50 39 <1 r9~;;. 314 
11/26/97 10:30 SF <1 <10 <2 <4 <1 
11/26197 12:30 ST 13 970 620 7.6 30 0.32 4.4 5.7 1.2 620 530 3 30 .1 27 27 <1 210 274 
11/27/97 18:30 SF <1 <10 <2 <4 <1 36 
11/27/97 20:30 ST 21 2700 15 8.2 68 <0.1 1.2 0.81 <0.5 23 20 ct <10 21 <2 13 <1 31 818 
11/30/97 6:30 SF ct <10 18 <2 <4 <1 58 
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NEWPORT BAY WATERSHED 

1sm1aN OATE TIME iMPCH ~: ::! ::: ;:~ !:! ,: ,:1. I~~ ,: ,;. ,:~ ,!~ Haraness 
11!:121 

pH ;:: = o-P04 
T pe # mg/L 111qll. 

BARSED 12/6/97 3:37 ST 5 240 760 7.9 4.6 0.4 4.7 8 <0.5 1200 1000 WJ.rff71 44 ~,r,i 35 <1 ITT&''"' 50 
12/6197 4:37 SF <10 <4 <1 ~tm 
12/6197 6:37 ST 6 300 3700 7.9 8.1 0.4 11 20 1.3 4400 4000 Rtllw.1 160 W.lpill 100 110 <1 ITTJJiili 200 
12/6197 16:37 SF ·ci··,x· <10 <2 <4 <1 
12/6197 18:37 ST 8 430 880 7.8 7.9 0.3 3.8 8,0 1.0 1300 1200 4 44 

~ 
33 39, <1 up 150 

1217197 8:37 SF <1 <10 <2 <4 <1 
1217/97 14:37 ST 6 600 46 7.8 24 <0.1 1.1 0.91 <0.5 78 19 <1 <10 25 3 <4 <1 34 200 
12/8/97 0:37 SF <1 <10 17 <2 <4 <1 18 

12/18/97 14:58 ST 5 490 940 7.5 13 0.55 5.3 5.20 <0.5 1700 190 3 42 ifJmWi! 43 35 <1 .11 144 
12/18197 15:58 SF <1 <10 lt''~' <2 <4 <1 
12/18197 17:58 ST 6 730 1400 7.7 27 0.70 4.1 5.90 1.10 1500 170 4 49 ®'1£ID 28 32 <1 M!f11P! 230 
12/19/97 9:58 SF <1 <10 ml ''" <2 <4 <1 
12/19/97 11:58 ST 33 3900 21 8.2 9.1 <0.5 0.90 0.62 25 12 <10 <10 17 <2 <4 <1 25 1208 
12/22197 13:58 SF <10 <10 15 <2 <4 <1 53 

1/9/98 13:38 ST 5 1700 140 8.0 19 <0.5 2.8 1.20 <0.5 210 44 <10 <10 44 11 9.0 <1 280 500 
1/9/98 14:38 SF <10 <10 13 <2 <4 <1 220 
1/9/98 16:38 ST 19 560 780 7.8 18 <0.5 3.3 4:88 0.68 1100 140 3 32 filfpH 26 23 <1 32 145 

1/11/98 4:38 SF 1 19 15 t2 <1 19 
1/11/98 4:38 ST 28 2500 23 8.1 70 <0.5 1.3 0.63 <0.5 48 12 <1 <10 22 2 <4 <1 120 756 
1/13/98 12:38 SF <1 <10 22 <2 <4 <1 -ti() 

2/14/98 9:36 ST 5 2000 300 8.0 53 <0.5 2.3 2.10 620 87 1 20 50 18 15 <1.00 86 440 
2/14/98 10:36 SF <1.00 3 20 2 8 <1.00 7 
2/14/98 12:36 ST 7 280 1500 8.1 11 <0.5 2.2 6.20 2600 270 filfr' 55 --- 33 :~:gg ntpn, 60 
2/15/98 0:36 SF &1 3 

;?.{:t'· .,W;,'fx.,. 
2 

3/25198 9:22 ST 5 442 470 7.79 16 0.2 3.3 0.60 1390 104 3 26 twp@ 37 22.0 
<~·'.:i°o fr\flill 140 ,;· x«::.:. 

3/25198 10:22 SF <1.00 4 1 4.50 
3/25198 12:22 ST 6 438 790 7.62 21 0.5 4.1 1.20 43 125 4 33 ~ 31 24 :tgg it\fmi 100 
3/25/98 22:22 SF <1.00 3 1 ,,.. 4.00 4 
3/26198 12:22 ST 20 2930 40 8.41 72 0.1 <1.0 0.90 28 2 <1.00 4 23 3,98 5 <1.00 37 904 
3/28/98 2:22 SF <1.00 3 12 4,38 6 <1.00 24 
3/28/98 4:22 ST 16 1620 81 8.31 34 0.2 1.5 2.10 112 7 <1.00 7.10 15 5 6.1.0 <1.00 35 478 
3/29/98 10:22 SF <1.00 3 11 <1.00 7 <1.00 25.0 
4/20/98 13:40 D 23 2470 6.1 8.28 76 0.2 1.1 0.60 9 
4/21/98 11:40 
6/23/98 13:10 D 1 2460 4.4 8.8 92 0.1 1.3 1.10 16 2 
7/15198 9:15 D 24 2810 12 8.5 110 <0.05 1.7 0.38 40 10 
7/16/98 8:15 
8/17/98 8:55 D 24 2690 19 8.2 66 0.05 2.50 1.32 52 12 
8/18198 7:55 
9/8/98 12:05 D 15 3020 21 8.3 66 0.18 · 0.42 0.95 70 28 
9/9/98 3:05 

10/13/98 8:33 D 24 2250 34 8.4 66 0.27 2.17 1.62 98 13 
10/14/98 7:33 

11/3/98 11:22 D 24 2400 22 8.3 53 0.07 1.21 1.01 78 18 
11/4/98 10:22 
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NEW. BAY WATERSHED • • 
I sTJtTlaR bKtE TIME .:~ .: .! .:~ !;L Hardness MMPLES u!~121 ~: pH ;:! ;:,! !: ;:_ o-P<>4 ;:~ ::! = Type # mg/L niqa. 

BARSED 11/8/98 3:23 ST 5 1120 200 7.5 25 0.35 9.60 6.43 880 260 2 32 20 <2 280 290 
11/8/98 4:23 SF 1 13 11 <2 123 
11/8198 6:23 ST 11 1410 170 7.6 38 0.64 4.07 6.12 700 200 2 16 14 <2 162 380 
11/9/98 2:23 SF <1 <2 4 <2 12 
11/9198 4:23 ST 36 2240 27 8.4 46 0.22 1.40 0.80 76 22 <1 3 <4 <2 32 740 

11/12198 2:23 SF <1 <2 <4 <2 10 
11/28/98 5:30 ST 5 605 260 7.9 10 0.09 3.72 5.66 1020 170 53 21 <2 f;;":@ 182 
11/28198 6:30 SF <1 <2 <4 <2 
11/28198 8:30 ST 13 1270 185 7.7 43 0.23 4.03 5.08 710 110 3 19 15 <2 164 376 
·11/29/98 8:30 SF <1 <2 <4 <2 15 
11/29/98 10:30 ST 26 2750 18 8.3 67 <0.05 1.84 1.59 50 12 6 9 9 <2 94 935 

12/1/98 12:30 SF <1 <2 <4 <2 <10 
12/1/98 14:30 ST 10 3 33 19 <2 aam 235 
12/2/98 8:30 SF <1 <2 9 <2 '-icitf'" 
12/8/98 10:11 D 24 3170 17 8.4 121 0.06 0.70 0.83 34 2 
1219/98 9:11 

1/5199 9:27 D 24 2730 5 8.7 87 0.31 1.17 1.04 32 22 
1/6/99 8:27 

1/25199 4:00 s 5 1010 140 8.0 34 0.12 3.60 2.72 390 50 
1/25/99 5:00 s 
1/25199 7:00 s 12 1290 90 7.9 43 0.24 2.25 2.45 380 110 
1/26199 5:00 s 
1/26199 19:00 s 8 3530 120 8.2 92 0.11 1.16 0.73 250 32 
1/27/99 7:00 
1/27199 9:16 s 10 4360 26 8.1 135 0.05 0.74 0.52 70 18 
1/29/99 3:16 
2/2/99 9:35 D 24 1590 21 8.2 62 0.07 0.77 0.86 53 10 
2/3/99 8:35 
2/9/99 17:04 ST 5 1260 240 8.0 38 0.07 3.58 2.48 390 132 29 14 <2 183 470 
219/99 18:04 SF <1 <2 4 <2 17 
2/9/99 20:04 ST 9 1870 300 8.0 41 0.05 6.37 5.51 460 150 4 45 26 <2 fS91®~ 282 

2/10/99 12:04 SF <1 2 6 <2 
2/10/99 14:04 ST 38 2770 38 8.1 77 0.57 1.92 1.38 130 26 <1 8 7 <2 80 850 
2/13/99 16:04 SF <1 <2 7 <2 26 

3/1/99 12:39 D 24 2880 9.3 8.5 116 2.51 3.51 1.19 58 24 
3/2199 11:39 

3/11/99 10:02 ST 5 1590 340 8.2 29 0.07 6.24 4.07 720 200 3 WI~i¥¥@p 55 25 <2 W,ttV 444 
3/11/99 11:02 SF <1 <2 <4 <2 
3/11/99 13:02 ST 6 2110 76 8.1 69 1.42 4.21 1.41 190 34 <1 <8 40 6 6 <2 74 706 
3/11/99 23:02 SF <1 <8 17 <2 <4 <2 17 
3/12/99 2:02 ST 40 2900 12 8.3 97.7 0.59 1.42 2.45 43 11 <1 <8 24 <2 <4 <2 32 900 
3/15199 4:01 SF <1 <8 18 <2 <4 <2 14 
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NEWPORT BAY WATERSHED 

~:. o.P04 ;: ::: ,: ;L I~~ = ~ ,:~L !~ Raraness I Sfflll:lf.l bA'fE TIME SAMPLES 
11:QII ~: pR ;: ::! !:! Type # mg/L 111qll. 

BARSED 3/15/99 10:36 ST 5 630 350 7.7 25.1 1.19 9.92 3.06 1410 220 4 R"WfilD.111 36 25 <2 ITl41% 205 
3/15/99 <1 'f,,k. ,M,f°t'' 4 5 <2 

" •' ..:~:::. 
11:36 SF 

3/15/99 13:36 s 2 37 1.34 4.51 1.87 
3/15/99 15:36 
3/15/99 17:36 ST 45 2330 16 8.3 79 0.27 0.97 0.73 23 9 <1 <8 18 <2 <4 <2 20 768 
3/19/99 10:36 SF <1 <8 14 <2 <4 <2 15 
4/27/99 11:29 D 24 2320 7.8 9.1 103 0.42 2.24 0.92 34 20 
4128/99 10:29 

5/4/99 10:50 D 24 2560 9.1 8.5 82.3 0.27 1.92 1.17 26 10 
5/5/99 9:50 

6117199 15:15 D 1 1910 3.8 9.1 55.4 0.05 1.16 0.49 17 8 
7/19/99 13:58 D 24 2330 8 8.4 15.8 0.11 1.03 0.73 23 12 
7/20/99 12:58 
7/20/99 11:30 D 24 2080 26.0 8.4 38.2 0.06 0.49 0.31 57 22 
7122199 9:30 
7/22/99 12:01 D 24 2240 56.0 8.3 5.4 1.10 0.27 1.27 130 32 
7/26/99 8:01 
9/13/99 10:00 D 6 2100 29.0 8.8 35.2 <0.05 0.98 0.52 0.11 47 45 
9/13/99 15:00 
9/13/99 16:00 D 6 2070 38.0 8.6 32.1 <0.05 0.92 0.49 0.10 51 12 
9/13/99 21:00 
9/13/99 22:00 D 6 2190 27.0 8.2 39.2 <0.05 0.91 0.40 0.10 42 16 
9/14/99 3:00 
9/14/99 4:00 D 6 2290 36.0 8.3 42.7 <0.05 1.12 0.58 0.13 60 18 
9/14/99 9:00 
9/14/99 10:00 D 6 2240 35.0 8.8 40.9 <0.05 1.01 0.55 0.08 65 25 
9/14/99 15:00 
9/14/99 16:00 D 6 2340 20.0 8.6 37.4 <0.05 0.85 0.28 0.07 31 16 
9/14/99 21:00 
9/14/99 22:00 D 6 2440 22.0 8.2 44.0 <0.05 0.83 0.25 0.07 32 17 
9/15/99 3:00 
9/15/99 4:00 D 6 2380 23.0 8.2 48.4 <0.05 0.82 0.37 0.08 33 13 
9/15/99 9:00 
9/15/99 10:00 D 6 2480 27.0 8.6 41.4 <0.05 1.13 0.48 0.12 89.6 23 
9/15/99 15:00 
9/15/99 16:00 D 6 2400 35.0 8.5 37.8 <0.05 1.10 0.35 0.06 56.8 28 
9/15/99 21:00 
9/15/99 22:00 D 6 2450 36.0 8.2 42.7 <0.05 1.00 0.40 0.12 52.8 19 
9/16199 3:00 
9/16/99 4:00 D 6 2410 21.0 8.2 40.5 <0.05 1.18 0.67 0.09 66.4 20 
9/16/99 9:00 
9/16/99 10:00 D 6 2270 45.0 8.6 32.1 <0.05 1.75 0.60 0.13 72 29 
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NEW& BAY WATERSHED • • 
I !TJ(TIDR ::;_ .;. ~~L !~ Raraness bJ('fE TIME s;:c~s u!~,a ~;: pR 

== ::,! ;:: ::. o.PCU ;: ~:! : .!~ ~~ mg/L 111q1L 

BARSED 9/16/99 15:00 
9/16/99 16:00 D 6 2310 36.0 8.6 34.4 <0.05 1.21 0.43 0.11 56 17 
9/16/99 21:00 
9/16/99 22:00 D 6 2470 34.0 8.2 41.3 <0.05 1.16 0.37 0.09 38 15 
9/17/99 3:00 
9/17/99 4:00 D 6 2350 38.0 8.2 40.3 <0.05 1.29 0.53 0.13 65 52 
9/17/99 9:00 
9/17/99 10:00 D 6 2280 45.0 8.6 52.8 <0.05 1.04 0.64 0.15 75 44 
9/17/99 15:00 
9/17/99 16:00 D 6 2430 60.0 8.4 55.9 <0.05 1.15 0.37 0.06 98 46 
9/17/99 21:00 
9/17/99 22:00 D 6 2470 36.0 8.2 63.8 <0.05 0.94 0.43 0.10 60 46 
9/18/99 3:00 
9/18/99 4:00 D 6 2350 40.0 8.2 75.7 <0.05 0.99 0.64 0.13 73 26 
9/18/99 9:00 
9/18/99 10:00 D 6 2310 37.0 8.6 44.9 <0.05 1.46 0.83 0.15 65 35 
9/18/99 15:00 
9/18/99 16:00 D 6 2290 30.0 8.4 37.0 0.05 1.38 0.58 0.17 52 40 
9/18/99 21:00 
9/18/99 22:00 D 6 2260 29.0 8.2 35.2 0.17 1.40 0.70 0.19 47 26 
9/19/99 3:00 
9/19/99 4:00 D 6 2310 39.0 8.2 39.6 0.14 1.28 0.92 0.22 66 39 
9/19/99 9:00 
9/19/99 10:00 D 6 2340 28.0 8.8 73.0 <0.05 1.08 0.83 0.18 64 23 
9/19/99 15:00 
9/19/99 16:00 D 6 2240 25.0 8.6 71.3 <0.05 1.09 0.61 0.10 68 52 
9/19/99 21:00 
9/19/99 22:00 D 6 2430 32.0 8.2 71.3 <0.05 1.01 0.58 0.13 56 27 
9/20/99 3:00 
9/20/99 4:00 D 6 2440 32.0 8.2 77.9 <0.05 0.79 0.70 0.15 58 20 
9/20/99 9:00 
9/20/99 10:00 D 20 2450 50.0 8.5 71.3 <0.05 1.37 0.58 0.13 80 62 
9/21/99 5:00 
9/21/99 10:00 D 24 1980 85.0 8.4 35.6 0.12 0.98 0.98 0.14 150 63 
9/22/99 9:00 
9/22/99 10:00 D 24 2400 23.0 8.4 40.0 0.06 2.17 1.07 170 90 
9/23/99 9:00 
9/23/99 10:00 D 24 2660 120.0 8.4 46.6 0.10 1.92 0.98 0.23 190 98 
9/24/99 9:00 
1/25/00 9:45 ST 6 54 140 63 40 <2 601 172 
1/25/00 9:45 SF <1 <8 15 4 9 <2 44 228 
2/10/00 13:26 ST 2 1700 60.0 8.3 58.0 0.05 3.60 2.75 0.54 120 104 
2/10/00 14:26 SF 
2/10/00 15:26 ST 10 1150 250.0 7.8 34.0 0.42 2.60 3.27 0.34 430 230 2 15 so 21 11 <2 204 296 
2/11/00 0:26 SF <1 <8 13 <2 <4 <2 20 
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NEWPORT BAY WATERSHED 

I STJlTRHI DATE TIME ~LI:#~ ;:~ ~=- .: ~: .: ! .: !~ Haraness u!~1 ~: pH =~: :! :: :: o.f504 .:. mg/L 111qlb 

BARSED 2/11/00 10:00 ST 5 1550 45.0 7.9 66.0 0.07 1.80 2.11 0.56 63 50 <1 <8 20 2 <4 <2 45 595 
2/11/00 18:00 SF <1 <8 13 <2 <4 <2 22 
2/16/00 7:10 ST 2 970 320.0 7.8 31.0 0.13 3.50 3.55 0.17 1980 830 2 19 46 22 14 <2 215 340 
2/16/00 8:10 SF ' 
2/16/00 9:10 ST 4 755 210.0 7.7 19.0 0.31 2.00 2.23 0.29 350 140 12 32 13 10 <2 120 248 
2/16/00 12:10 SF <1 <8 16 4 <.4 <2 48 
2/17/00 8:40 D 17 2130 31.0 8.1 66.0 <0.05 1.20 1.01 0.23 58 34 
2/18/00 22:13 
2/27/00 15:57 ST 5 1620 220.0 7.9 39.0 <0.05 2.00 2.02 0.10 410 260 <1 <8 33 6 5 <2 66 635 
2/27/00 16:57 SF <1 <8 20 <2 <4 <2 13 
2/27/00 18:57 ST 8 1300 75.0 7.9 31.0 0.07 1.30 0.98 0.15 140 60 <1 <8 31 8 5 <2 84 445 
2/28/00 8:57 SF <1 <8 17 <2 <.4 <2 21 
2/29/00 9:57 ST 28 2030 17.0 8.3 65.0 <0.05 0.73 0.58 0.16 31 19 <1 <8 18 2 <4 <2 35 375 

3/2/00 17:46 SF <1 <8 12 <2 <4 <2 20 
3/3/00 20:46 ST 3 635 500.0 7.6 22.0 0.66 4.10 4.28 0.11 900 500 
3/3/00 21:46 SF 
3/3/00 1:16 ST 8 1320 100.0 7.7 47.0 1.01 2.20 2.11 0.34 210 100 
3/4/00 15:16 SF 
3/4/00 17:16 D 10 870 130.0 7.7 27.0 0.47 1.50 1.93 0.30 250 180 
3/5/00 17:16 
3/5/00 13:16 ST 9 745 330.0 7.7 22.0 0.28 2.20 3.37 0.41 570 410 
3/6/00 5:16 SF 
3/6/00 7:16 ST 23 2310 29.0 8.2 69.0 <0.05 0.99 0.92 0.23 42 24 
3/8/00 3:16 SF 
3/8/00 5:16 ST 10 685 300.0 7.9 18.0 0.08 1.60 2.60 0.22 390 80 
3/9/00 23:16 SF 

3/14/00 9:30 D 24 3110 7.6 8.3 77.0 0.37 2.40 0.15 0.08 <4 <1 
3/15/00 8:30 
3/28/00 9:16 D 24 2820 7.0 8.6 110.0 1.15 1.80 0.92 0.16 42 20 
3/29/00 8:16 
4/4/00 12:27 D 22 2840 21.0 8.7 140.0 2.05 3.40 2.26 0.57 56 28 
4/5/00 9:27 

4/17/00 15:32 s 5 1200 375.0 7.8 37.0 0.12 14.00 7.65 1460 1110 
4/17/00 16:32 
4/17/00 18:32 s 3 400 194.0 7.4 24.0 <0.05 3.60 3.98 460 200 
4/17/00 22:32 
4/18/00 0:32 D 3 46.0 <0.05 1.10 2.30 
4/18/00 4:32 
4/18/00 6:32 s 8 46.0 <0.05 1.90 3.67 0.39 
4/18/00 20:32 
4/18/00 22:32 D 27 2460 16.0 8.4 93.0 0.20 0.64 1.50 0.28 70 40 
4/21/00 16:32 

5/4/00 11:15 D 24 2410 16.0 8.4 190.0 10.60 9.40 3.98 0.90 44 16 
5/5/00 10:15 

5/11/00 10:40 D 2640 12.0 8.4 130.0 2.85 5.00 2.36 0.66 32 14 
5/11/00 10:40 
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. NEW& BAY WATERSHED • • 
!:! o:Pb4 ;:! ::: .: ;. :. .: ~ =L .!~L Hardness I STJtTION DATE TIME j:PLES 11!~q1 ~;: pH =~! ::1! :: T e # mg/L [llqll. 

BARSEO 6/6/00 10:09 D 24 2490 16.0 8.6 54.0 <0.05 1.80 0.70 0.12 66 48 
617/00 9:19 

6/19/00 11:00 D 5 2350 27.0 8.6 44.0 0.07 1.40 0.73 0.09 50 20 
6/19/00 15:00 
6/19/00 16:00 D 6 2310 13.0 8.7 48.0 <0.05 0.83 0.70 0.15 25 17 
6/19/00 21:00 
6/19/00 22:00 D 6 2360 13.0 8.3 44.0 0.06 1.30 0.80 0.18 21 16 
6/20/00 3:00 
6/20/00 4:00 D 6 2400 27.0 8.3 44.0 0.05 1.10 0.80 0.13 61 25 
6/20/00 9:00 
6/20/00 10:00 D 6 2170 30.0 8.6 37.0 <0.05 1.20 0.98 0.12 72 23 
6/20/00 15:00 
6.i20100 16:00 D 3 38.0 <0.05 0.77 0.67 0.12 
6/20/00 18:00 
6/21/00 10:00 D 6 2480 23.0 8.5 44.0 <0.05 0.63 0.58 0.10 44 16 
6/21/00 15:00 
6/21/00 16:00 D 6 2440 32.0 8.5 48.0 <0.05 0.70 0.70 0.13 41 12 
6/21/00 21:00 
6/21/00 22:00 D 6 2530 6.2 8.3 44.0 <0.05 0.60 0.70 0.16 <10 <1 
6/22/00 3:00 
6/22/00 4:00 D 6 2610 4.0 8.2 48.0 0.05 0.71 0.67 0.14 <10 <1 
6/22/00 9:00 
6/22/00 10:00 D 6 2690 11.0 8.5 42.0 <0.05 0.87 0.55 0.10 <10 <1 
6/22/00 15:00 
6/22/00 16:00 D 6 2400 23.0 8.4 40.0 <0.05 1.10 0.61 0.10 12 12 
6/22/00 21:00 
6/22/00 22:00 D 6 2700 6.9 8.2 40.0 <0.05 0.80 0.70 0.15 <10 <1 
6/23/00 3:00 
6/23/00 4:00 D 6 2740 9.5 8.1 42.0 0.06 1.10 0.70 0.13 14 10 
6/23/00 9:00 
6/23/00 10:00 D 6 2590 7.5 8.5 44.0 <0.05 0.87 0.46 0.09 13 2 
6/23/00 15:00 
6/23/00 16:00 D 6 2570 9.7 8.5 30.0 <0.05 0.89 0.52 0.11 <10 <1 
6/23/00 21:00 
6/23/00 22:00 D 6 2620 9.7 8.2 44.0 <0.05 4.00 0.64 0.13 13 6 
6/24/00 3:00 
6/24/00 4:00 D 6 2580 50.0 8.3 44.0 0.05 0.98 0.77 0.14 41 10 
6/24/00 9:00 
6/24/00 10:00 D 6 2530 11.0 8.0 33.0 <0.05 1.30 0.49 0.11 15 6 
6/24/00 15:00 
6/24/00 16:00 D 6 2470 9.3 8.6 28.0 <0.05 1.40 0.67 0.17 11 9 
6/24/00 21:00 
6/24/00 22:00 D 6 2490 10.3 8.2 31.0 <0.05 0.98 0.64 0.16 18 13 
6/25/00 3:00 
6/25/00 4:00 D 6 2600 6.5 8.2 40.0 0.06 1.10 0.58 0.15 <10 <1 
6/25/00 9:00 
6/25/00 10:00 D 6 2570 7.6 8.5 44.0 <0.05 1.50 0.52 8.10 <10 <1 
6/25/00 15:00 
6/25/00 16:00 D 6 2600 8.6 8.5 44.0 <0.05 1.30 0.67 0.14 <10 <1 
6/25/00 21:00 
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NEWPORT BAY WATERSHED 

I STJl:TIOR bATE TIME s'™"-ES ~: = :; o-P04 
~:~ ~:! ,: ,;. !~ ,: .! .:t ~~L 

Raraness 
11!~121 

pR ;: ;:_ Type # mg/L 1I1qlb 

BARSED 6/25/00 22:00 D 6 2650 8.4 8.2 44.0 <0.05 1.10 0.67 0.17 11 9 
6/26/00 3:00 
6/26/00 4:00 D 6 2710 14.0 8.2 48.0 <0.05 0.76 0.67 0.16 13 7 
6/26/00 9:00 
6/26/00 10:00 D 6 2490 36.0 8.5 48.0 <0.05 1.10 0.77 <0.01 43 13 
6/26/00 15:00 
6/26/00 16:00 D 3 2460 15.0 8.6 44.0 0.13 0.70 0.73 0.09 23 15 
6/26/00 18:00 
6/26/00 23:00 D 5 2510 12.0 8.2 41.0 0.07 0.61 0.73 0.15 15 7 
6/27/00 3:00 
6/27/00 4:00 D 6 2580 15.0 8.2 44.0 0.06 0.94 0.67 0.13 20 
6/27/00 9:00 
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NEW. BAY WATERSHED • • 
STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cr Cu Pb NI 

T e # umhos NTU m /L mg/L 
SAFF10 5/19/99 D 1 

6/2/99 10:40 D 1 
6/7/99 11:11 D 1 

6/16/99 9:00 D 23 
6/21/99 11:20 D 26 <0.05 0.34 0.20 

7/2/99 9:30 D 57 
717/99 9:10 D 57 

7/14/99 10:30 D 54 
7/20/99 12:22 D 41 
8/16/99 11:30 D 57 
8/23/99 14:40 D 64 
9/13/99 10:00 D 24 1310 9.0 8.0 36 <0.05 0.58 0.37 23 16 
9/14/99 9:00 
9/13/99 10:00 D 24 1320 9.6 8.0 34 <0.05 0.48 0.34 19 8 
9/14/99 9:00 
9/14/99 10:00 D 24 1770 3.8 8.0 57 <0.05 0.43 0.25 11 5 
9/15199 9:00 
9/15/99 10:00 D 24 2080 3.8 8.0 62 <0.05 0.73 0.17 16 12 
9/16/99 9:00 
9/16/99 10:00 D 24 2060 2.6 7.9 113 <0.05 0.68 0.29 10 3 
9/17/99 9:00 
9/17199 10:00 D 24 1980 3.6 7.9 83 <0.05 0.62 0.23 12 8 
9/18/99 9:00 
9/18/99 10:00 D 24 2000 3.1 7.9 92 <0.05 0.6 0.28 10 5 
9/19/99 9:00 
9/19/99 10:00 D 24 1970 13.0 8.0 90 <0.05 0.66 0.40 37 12 
9/20/99 9:00 
5/12/00 14:00 D 68 
6/20/00 10:00 D 24 1790 2.1 7.9 66 <0.05 0.23 0.15 <10 <1 
6/21/00 9:00 
6/21/00 10:00 D 24 2190 1.1 7.9 66 <0.05 0.47 0.12 <10 <1 
6/22/00 9:00 
6/22/00 10:00 D 24 2120 1.1 7.9 66 <0.05 0.36 0.09 <10 <1 
6/23/00 9:00 
6/23/00 10:00 D 24 2080 3.5 7.9 17 <0.05 0.50 0.12 <10 <1 
6/24/00 9:00 
6/24/00 10:00 D 24 2090 6.9 7.9 57 <0.05 0.59 0.15 <10 <1 
6/25/00 9:00 
6/25/00 10:00 D 24 2060 3.6 7.8 66 <0.05 0.72 0.21 <10 <1 
6/26/00 9:00 
6/26/00 10:00 D 24 2010 4.6 7.8 62 <0.05 0.26 0.21 <10 <1 
6/27/00 9:00 
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NEWPORT BAY WATERSHED 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 TSS vss Pb NI Zn 
T # umhos NTU m m 

MSHF16 9/14/99 5:50 D 990 0.6 7.7 <0.44 0.46 
9/15/99 6:13 D 680 1.0 7.7 <0.44 <0.05 0.4 0.55 <4 <1 
9/16/99 6:25 D 945 0.6 7.7 1.54 <0.05 0.40 0.45 <4 <1 
9/17/99 6:22 D 905 0.2 7.7 <0.44 <0.05 0.4 0.45 <4 <1 
9/18/99 6:26 D 920 0.3 7.6 1.45 <0.05 0.50 1.32 <4 <1 
9/19/99 6:35 D 930 1.4 7.7 <0.44 <0.05 0.54 0.61 11 7 
9/20/99 6:28 D 1430 0.2 7.6 174 <0.05 1.2 0.34 <4 <1 
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NEW. BAY WATERSHED • • 
STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Pb NI 

T # umhos NTU m /L m /L mg/L 
USHPCW 9/13/99 10:00 D 24 1720 100 8.6 12.30 1.16 

9/14/99 9:00 
9/14/99 10:00 D 24 1720 34 8.6 7.04 <0.05 0.79 0.80 120 20 
9/15/99 9:00 
9/15/99 10:00 D 24 1800 85 8.6 36.70 1.30 2.58 1.89 160 54 
9/16/99 9:00 
9/16/99 10:00 D 13 1600 120 8.6 8.10 0.29 1.55 1.31 250 142 
9/17/99 9:00 
9/17/99 10:00 D 24 1600 110 8.5 7.92 0.11 1.68 1.55 200 92 
9/18/99 9:00 
9/17/99 10:00 D 5 1400 200 8.6 15.40 0.19 2.32 1.68 330 200 
9/17/99 14:00 
9/18/99 10:00 D 24 1700 100 8.5 15.90 0.21 1.81 1.68 210 148 
9/18/99 9:00 
9/18/99 10:00 D 7 1420 250 8.6 12.80 0.24 2.07 2.66 370 212 
9/18/99 16:00 
ilt1a199 3:00 -0 7 1680 45 a.4 15.40 0.1a 1.13 1.35 130 90 
9/19/99 9:00 
9/19/99 10:00 D 24 1810 19 8.5 9.24 0.31 0.95 1.19 62 30 
9/20/99 9:00 
5/12/00 10:43 D 5.10 
6/19/00 10:00 D 24 1530 5 8.7 3.20 <0.05 1.30 0.61 16 14 
6/20/00 9:00 
6/20/00 10:00 D 24 1360 5 8.6 5.80 <0.05 1.30 0.46 <10 <1 
6/21/00 9:00 
6/21/00 10:00 D 24 1700 7 8.4 2.20 <0.05 1.30 0.55 12 10 
6/22/00 9:00 
6/22/00 10:00 D 24 1640 4 8.5 1.50 <0.05 0.91 0.37 <10 <1 
6/23/00 9:00 
6/23/00 10:00 D 24 1590 13 8.5 2.50 0.12 1.10 0.64 14 10 
6/24/00 9:00 
6/24/00 10:00 D 24 1570 21 8.6 2.00 0.06 1.40 0.89 27 17 
6/25/00 9:00 
6/25/00 10:00 D 24 1600 15 8.5 1.80 0.06 1.30 0.61 <10 <1 
6/26/00 9:00 
6/26/00 10:00 D 24 1560 8 8.6 2.00 0.12 1.50 0.80 13 8 
6/27/00 9:00 
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NEWPORT BAY WATERSHED 

I 5TATICHII OATE ;:: ;: ::! .: ;L . :~L .::: .. ~ .:~ !L Haraness TIME 5;c~ 11:~QI :: pH 

== ;:! ::. o-Pb1 
mg/L l!'lq/1, 

WYLSED 6/19/91 13:00 D 1 80 
7/22/91 14:45 D 24 2100 0.4 8.0 13 0.10 3.80 3.80 <5 <5 580 
7/23/91 13:45 
8/20/91 10:30 D 25 2000 0.5 8.1 64 0.10 1.30 2.10 <5 <5 
8/20/91 10:30 
9/16/91 11:30 D 24 1900 1.8 8.8 100 0.10 0.60 2.00 <5 <5 
9/17/91 10:30 

10/15/91 12:20 D 23 1800 2.3 8.4 74 0.10 1.40 3.60 16 8 
10/16/91 10:20 
11/12/91 11:50 D 1 1900 1.2 9.0 140 0.10 0.50 1.40 12 7 
12/11/91 12:15 s 1 1400 9.0 8.1 18 0.10 3.40 74.00 <5 <5 
12/17/91 10:30 D 24 1800 0.9 8.3 74 0.30 0.50 59.00 <5 <5 
12/18/91 9:30 
4/21/92 9:15 D 24 1700 0.2 8.2 67 0.10 1.20 1.30 19 <5 
4/22/92 8:15 
5/27/92 11:15 D 1 2100 1.0 8.4 57 0.10 1.10 0.50 <5 <5 
6/23/92 11:20 D 1 2000 2.1 9.0 91 0.10 1.00 0.30 65 <5 
7/22/92 12:00 D 1 1600 4.2 8.9 95 0.10 0.60 0.90 8 8 
8/26/92 10:10 D 1 1900 1.4 8.8 57 0.10 0.60 3.20 16 7 
9/23/92 10:40 D 1 1600 2.4 8.3 41 0.10 1.10 0.49 <5 <5 

10/28/92 12:25 D 1 1500 2.6 7.9 42 0.16 2.00 2.20 <5 <5 
11/18192 10:45 D 1 2100 1.6 8.4 82 0.10 0.47 0.73 <5 <5 

12n192 11:00 ST 1 300 2000 8.1 0.5 0.56 4.50 14.00 5500 660 26 <30 <20 18 <40 <10 160 
12n/92 14:30 ST 1 340 1400 8.1 10 0.46 3.80 11.00 3800 400 <20 <30 <20 11 <40 <10 96 
12n192 17:15 ST 1 430 1500 7.9 8 0.47 3.70 12.00 4400 450 <20 <30 <20 14 <40 <0.0 81 

12/16/92 10:40 D 1 1500 180 8.2 17 0.10 1.20 1.80 210 25 
12/29/92 15:00 ST 1 300 3100 8.1 3.8 0.50 4.00 19.00 7600 810 <20 <30 <20 11 <40 <10 97 

1/27/93 12:10 OT 1 1400 35.0 8.2 23 0.29 1.00 3.00 120 9 
3/17/93 9:40 D 1 1700 18.0 8.5 29 0.10 0.74 1.80 74 7 
4/21/93 10:15 D 1 2000 10.0 8.5 42 0.10 0.78 0.76 30 <5 
5/26/93 10:15 DT 1 2000 3.2 8.8 55 0.18 1.10 0.39 37 8 <0.4 1.2 0.79 <0.8 <0.2 4.5 
6/9/93 10:50 D 1 1600 80.0 8.5 32 0.10 1.00 1.90 170 14 

7/14/93 10:30 D 1 2000 7.3 8.5 56 0.25 1.30 1.20 70 5 
8/17/93 13:45 D 22 2200 3.2 1.6 38 0.10 0.74 0.29 45 11 
8/18/93 11:10 
9/14/93 14:00 D 24 1900 2.9 8.5 56 0.20 0.88 1.30 <5 <5 
9/15/93 13:00 

10/27/93 12:30 D 2000 8.7 8.6 120 0.10 1.10 0.63 51 8 

Appendix 5.2 

• • • 

0016524



NEWP.YWATERSHED • • 
,! ,:~ Raraness I I STATION DATE TIME SAMPLES u!~os ~: pH : :! ::~ ~:: o-Pb4 = ~:! .~: ,; ~~ ~~ ,; Type # mglL ma/L 

WYLSED 11/11/93 12:20 ST 3 700 890.0 7.7 20 0.26 7.40 8.40 1900 250 7.7 <10 30 15 <40 <10 210 222 
11/11/93 16:20 
11/12/93 16:04 ST 12 1400 29.0 8.2 32 0.31 2.00 1.50 46 11 <5 <10 <20 <2 <40 <10 27 396 
11/13/93 14:04 
11/13/93 16:04 ST 12 1700 4.4 8.3 64 0.34 1.40 1.20 22 12 <5 <10 <20 <2 <40 <10 16 512 
11/14/93 14:04 
11/14/93 16:04 ST 9 1900 0.9 8.3 75 0.41 1.50 1.80 <5 <5 <5 <10 <20 <2 <40 <10 18 632 
11/15/93 8:04 
11/17/93 13:00 D 1 1900 1.8 8.5 62 0.10 0.33 0.54 22 10 

1/18/94 12:30 D 1 2400 2.3 8.5 140 0.10 0.62 0.20 15 <5 
1/25/94 14:00 ST 1 <5 <10 21 9.3 <40 <10 150 230 
2/17/94 10:30 ST 1 460 340 8.2 9.9 0.41 1.80 6.80 1200 <10 9.9 47 39 30 <40 <10 230 
2/17/94 13:00 ST 1 250 720 8.4 6.1 0.39 3.60 16.00 6300 54 36 160 120 120 110 <10 690 
3/24/94 19:04 ST 3 630 580 8.1 10 0.10 1.80 9.80 740 64 <5 51 54 31 <40 <10 240 160 
3/24/94 23:04 
3/25/94 4:39 ST 14 990 230 8.0 16 0.10 1.20 4.00 430 48 <5 15 <20 8.7 <40 <10 48 254 
3/26/94 9:04 
3/26/94 11:04 ST 12 1500 20.0 8.4 39 0.11 0.95 1.30 34 8 <5 10 <20 <2 <40 <10 12 412 
3/27/94 9:04 
3/27/94 11:04 ST 12 1700 6.6 8.4 45 0.10 5.30 2.10 <5 <5 <5 11 <20 <2 <40 <10 <10 462 
3/28/94 9:04 
3/28/94 11:04 ST 4 1700 4.4 8.6 45 0.10 1.10 0.85 11 <5 <5 <10 <20 <2 <40 <10 <10 456 
3/28/94 17:04 
4/19/94 12:00 DT 23 2000 1.4 8.4 74 0.10 0.98 0.20 8 <5 
4/20/94 10:00 
4/24/94 5:52 ST 4 1100 68.0 7.6 15 0.23 3.60 2.00 130 21 <5 <10 27 3.1 <40 <10 50 280 
4/24/94 11:52 
4/24/94 13:52 ST 13 1900 5.5 8.2 66 0.11 2.10 0.87 <5 <5 <5 <10 <20 <2 <40 <10 17 500 
4/25/94 13:52 
4/25/94 15:52 ST 6 1100 380 7.9 19 0.21 4.50 4.30 890 32 <5 32 58 20 <40 <10 180 305 
4/26/94 1:52 
4/26/94 3:52 ST 15 660 350 7.9 17 0.44 3.30 5.10 850 34 <5 36 49 23 <40 <10 170 178 
4/27/94 7:52 
4/27/94 9:52 ST 14 890 160 8.1 21 0.19 3.20 3.90 530 68 <5 15 25 11 <40 <10 80 244 
4/28/94 11:52 
5/25/94 9:30 DT 24 150 1.6 8.4 110 0.15 0.71 0.31 <5 <5 
5/26/94 8:30 
6/30/94 10:25 2200 1.7 8.3 89 0.40 0.80 0.50 9 <5 
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i'.IEWPO~T BAY WATERSHED 

1 sT~TIDIII bAtE TIME ~c~ 11!~c21 ~ ~:: I=~ :. ~!~ 
Haraness pH ::! ==! !:: ;:. o-PCU ;:~ = ,;_ ~~ = mg/L 111qll.. 

WYLSED 10/4/94 17:00 ST 9 2100 16.0 7.8 10 0.52 6.10 1.10 74 6 <1 <10 23 2.2 <40 0.97 84 544 
10/5/94 9:00 
10/5/94 11:00 ST 5 1200 350.0 7.5 13 0.50 13.00 4.90 950 56 4.1 32 f&WJ/J 29 <40 0.77 260 300 
10/5/94 19:00 

10/25/94 12:40 DT 23 3400 17.0 8.0 58 0.25 1.20 0.53 130 8 
10/26/94 8:40 ! 
11/10/94 8:01 ST 3.7 11 46 22 <40 <0.3 360 620 
11/30/94 10:30 2700 1.5 8.3 59 0.11 1.30 0.76 <5 <5 

3/3/95 8:58 ST 3 970 240 8.0 15 0.10 4.60 4.30 1100 65 1.7 31 •11 24 <40 160 240 
3/3/95 12:58 
3/3/95 14:58 ST 10 940 210 8.0 23 0.11 2.60 2.40 320 48 <1 10 3.6 9.2 <40 1.4 64 248 
3/4/95 8:58 

3/23/95 8:00 ST 8 630 280 8.1 8.4 0.25 2.40 6.80 1300 150 4 30 &film 20 <40 1.5 Ll;flttki 104 
3/24/95 0:00 
3/24/95 0:00 ST 40 1600 68 8.4 28 0.20 1.40 1.60 120 16 <1 10 17 4 <40 <1 27 416 
3/27/95 8:00 
5/16/95 14:30 D 24 1900 380 8.4 46 0.10 1.10 2.60 550 70 
5/17/95 13:30 
6/13/95 11:00 D 24 2200 4.6 8.3 72 0.11 0.99 0.60 18 7 
6/14/95 10:00 
7/26/95 12:25 D 2400 1700 8.5 56 0.10 4.10 9.80 2500 280 
8/29/95 11:00 D 24 2300 120 8.3 82 0.11 0.84 1.10 220 30 
8/30/95 10:00 
9/20/95 11:30 DT 1 2200 24 8.3 91 0.12 1.00 0.25 33 10 <1 <10 20 4 <40 <1 45 

10/24/95 13:40 D 6 2300 54 8.4 110 0.10 1.60 0.64 78 6 
10/25/95 18:40 
11/15/95 9:40 D 1 2600 130 8.1 130 0.14 0.82 0.80 180 43 

12/6/95 9:30 D 1 2400 34 8.2 130 0.60 0.89 1.10 140 21 
12/13/95 0:00 ST 4 .1200 800 7.3 45 1.50 9.20 6.10 940 120 3 32 •itt 27 40 <1 290 340 
12/13/95 6:00 

1/19/96 5:51 ST 5 1000 87 7.9 43 0.47 3.30 1.60 140 22 <1 11 32 7 8 <1 70 314 
1/19/96 13:51 
1/19/96 15:51 ST 22 1600 29 8.0 53 0.17 1.10 0.60 52 12 <1 <10 22 3 9 <1 30 494 
1/21/96 14:51 
1/21/96 16:51 ST 4 620 950 7.8 21 0.31 2.80 5.60 1800 240 3 50 <20 26 34 <1 300 220 
1/22/96 8:51 
1/22/96 10:51 ST 10 1000 230 8.0 23 0.23 1.70 2.00 360 41 <1 13 24 8 11 2 77 236 
1/23/96 4:51 
1/31/96 3:05 ST 4 1200 210 8.0 35 0.28 5.30 2.10 320 53 26 9 11 2 110 254 
1/31/96 9:05 
1/31/96 11:05 ST 21 660 840 7.5 16 0.52 4.60 8.60 1200 160 <1 <10 24 32 2 210 196 

2/2/96 3:05 
2/2/96 5:05 ST 15 1400 57 8.1 36 0.10 1.50 1.80 94 17 <1 <10 <2 8' <1 41 366 
2/3/96 9:05 I 

2/3/96 11:05 ST 8 750 230 7.7 18 0.26 3.10 2.70 330 52 <1 <10 11 12 9 72 208 
2/4/96 1:05 
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j .-:-\.) 

NEWPO.Y WATERSHED • • I !fflTIDl\1 OAi'E .; !~ ~~ .! .:~ ~~ 
Aaraness TIME SAMPLES 

11!~121 :: pA 

== ::! ;:: ;:_ iA'CU ;:_ ::: .: .. Type # mg/L l]lqlb 

WYLSED 2113196 9:40 D 24 2000 1.6 7.9 59 0.10 1.20 0.54 10 10 
2114196 8:40 
2120196 10:10 ST 22 440 1100 7.9 8.1 0.48 4.50 8.80 3400 330 •• 78 69 <2 <2 <1 iBfi 110 
2122196 8:10 

314196 16:40 ST 5 1500 50 8.4 41 0.17 2.00 0.75 64 16 <1 <10 19 <2 7 <1 35 402 
314196 17:40 
314196 19:40 ST 9 460 730 8.0 8.9 0.47 4.30 6.20 2500 200 mm.m 69 ffillf!Will 27 37 <1 Blllif. 58 
315196 11:40 
315196 13:40 ST 36 1300 43 8.3 43 0.10 0.94 1.20 340 42 <1 8 32 10 <4 <1 72 207 
318196 11:40 

3127196 12:00 D 1 1900 1.1 8.6 74 0.10 0.84 0.20 <6 <6 
4124196 12:15 D 1 2000 1.2 8.7 78 0.10 0.92 0.20 <6 <6 
5129196 12:00 D 24 2200 2.3 8.4 97 0.10 1.00 0.26 17 8 
5130196 11:00 
6120/96 9:15 D 1 2100 3.0 8.0 110 0.20 0.95 0.20 18 12 
7124196 11:00 D 24 2300 10.0 8.5 62 <0.1 1.10 <0.2 25 12 
7125196 10:00 
8127196 10:45 D 23 2100 7.2 8.3 120 0.26 1.20 0.46 13 8 
8128196 8:45 
9124196 10:30 D 24 2100 16 8.2 110 0.29 1.30 <0.2 90 21 
9125196 9:30 

10130196 7:59 ST 5 1400 160 7.2 78 2.20 11.00 3.20 340 90 <10 41 3 24 <1 340 400 
10/30196 8:59 SF <1 <10 20 <2 17 <1 180 
10130196 11:14 ST 5 610 690 7.3 23 0.96 8.40 6.60 1700 260 4 50 Billi 34 39 1 f.taill 195 
10/30196 19:14 
10130196 21:14 ST 17 1500 160 8.0 39 0.43 2.30 2.00 220 37 <1 12 24 5 8 <1 100 1650 

11/1196 4:14 
11/5196 12:05 OT 1 2000 4.4 8.4 120 0.51 1.10 0.69 9 <6 

11121196 10:12 ST 5 1200 78 7.6 32 0.77 5.10 2.30 130 27 <1 <10 m~ 5 13 <1 Kti\i'J.J 344 
11121196 11:12 
11121196 13:12 ST 13 480 1000 7.8 10 0.53 4.90 7.00 2100 190 4 50 f.mi@ 31 36 <1 270 188 
11/22196 13:12 
11122196 15:12 ST 15 940 210 8.1 16 0.10 2.00 1.80 270 37 <1 11 26 7 10 <1 120 274 
11124196 1:12 

1214196 12:45 D 1 1900 2.2 8.9 62 0.25 0.80 0.45 7 <6 
1219196 13:18 ST 5 1400 30 8.1 52 <0.1 1.50 0.56 13 9 <1 <10 4 <1 48 440 
1219196 14:18 
1219196 16:18 ST 11 500 . 580 7.8 11 0.16 3.00 4.40 1200 110 2 33 24 <1 180 148 

12/10196 12:18 
12/10196 14:18 ST 12 620 450 7.9 12 0.19 2.20 2.90 980 86 24 26 m~ 16 <1 140 150 
12/11196 12:18 
12/11196 14:18 ST 11 550 410 7.8 8.9 0.19 2.10 2.70 760 74 2 20 25 tffl!!l 16 <1 100 165 
12112196 10:18 
12/12196 12:18 ST 12 1100 22 8.1 19 0.16 1.50 0.96 57 10 <1 <10 22 2 4 <1 77 310 
12/13196 10:18 
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NEWPORT BAY WATERSHED 

I !TJlTll:JN DATE TIME !AMPLE! y::QI ~~ 
pH ;:_ ==! ;:: :: o-PCU 

~=~ ::! .!! ,;L .:~ .:~ !~ Haraness 
Type # mg/L 111qlb 

WYLSED 1/22/97 0:18 ST 5 1100 360 7.8 16 0.18 2.50 2.40 580 86 15 27 12 <1 48 295 
1/22/97 1:18 
1/22197 3:18 ST 11 1100 140 7.8 27 0.28 1.80 1.40 200 34 <1 <10 21 7 <1 <10 321 
1/22/97 23:18 
1/23197 1:18 ST 8 550 770 7.7 11 0.35 3.10 4.40 1400 180 3 27 210 <1 120 170 
1/23197 15:18 
1/23197 17:18 ST 23 1100 75 8.0 31 0.26 1.10 0.94 82 19 <1 <10 21 <2 5 <1 120 370 
1/25197 13:18 
1/25/97 15:18 ST 6 690 780 8.0 20 0.43 3.30 4.20 1300 160 2 29 28 <1 260 230 
1/26197 1:18 
1/29/97 10:50 D 1 1400 66.0 8.3 36 <0.1 0.86 1.00 54 11 
2/11/97 1:55 ST 5 1300 31.0 7.8 38 <0.1 2.30 0.64 54 30 <1 <10 21 <2 6 <1 37 474 
2/11197 2:55 
2/27/97 14:20 D 1 <10 <0.5 8.1 6.3 0.47 2.40 3.30 9 6 
3/12197 9:35 D 1 1800 2.9 8.6 46 0.36 1.50 1.20 110 <6 
4/16197 11:35 D 1 2200 0.8 8.4 93 <0.5 0.87 0.41 <6 <6 
5/20/97 10:10 D 1 2400 5.1 8.1 110 0.25 0.71 0.43 14 8 
6/10/97 10:05 D 1 2300 5.8 8.3 100 <0.1 0.67 0.31 17 8 

7/8/97 11:00 D 1 2100 2 8.7 57 <0.1 1.3 0.92 12 8 
8/15197 11:35 D 1 2300 5.1 8.1 78 0.19 1.5 0.60 6 8 
9/24/97 10:15 D 1 2400 5.5 8.1 93 <0.1 1.1 0.71 30 19 

10/29/97 10:45 D 1 2000 4.2 8.5 76 <0.1 1.1 1.40 8 <6 
11/10/97 9:46 SF 5 85 <0.5 <1 <10 28 2 7 <1 120 496 
11/10/97 10:46 
11/10/97 12:46 ST 10 1200 170 7.5 39 0.86 6.1 2.80 <0.5 200 47 <10 41 4 12 <1 160 332 
11/11/97 6:46 SF <1 <10 29 <2 11 <1 110 
11/11/97 8:46 ST 22 1300 37 7.9 36 0.19 2.8 1.40 <0.5 51 15 <1 <10 27 3 6 <1 85 512 
11/13/97 2:46 SF <1 <10 17 <2 <4 <1 73 
11/13197 4:46 ST 14 570 490 7.7 19 0.57 4.7 4.50 <0.5 910 23 2 25 .tu 15 14 <1 ij241VJ 178 
11/14/97 8:00 SF <1 11 

,Wi ,,.,, 
7 9.0 <1 ~strn, 

11/19/97 13:21 D 10 1700 6.1 8.3 44 <0.1 1.4 1.40 <0.5 15 6 
11/19/97 22:21 D 1200 9.1 8.6 42 <0.1 1.2 0.66 <0.5 23 <6 
11/26/97 9:40 ST 5 740 250 8.1 30 0.37 3.9 ·2.50 540 460 <1 16 

~ 
36 16 <1 190 

11/26197 10:40 SF <1 <10 <2 <4 <1 34 
11/26/97 12:40 ST 16 660 1000 7.6 12 0.42 5.3 6.10 0.90 1000 880 4 39 mwiw 31 35 <1 &.\tpl*- 140 
11/27197 18:40 SF <1 <10 <2 <4 <1 
11/27/97 20:40 ST 29 1700 19 8.1 49 <0.1 1.4 0.93 <0.5 25 19 4 <10 13 <2 5 <1 40 472 
11/30197 6:36 SF 4 <10 13 <2 <4 <1 51 

1/3/98 10:33 ST 14 390 16 5.6 3 <0.5 1.6 2.00 <0.5 10 8 <1 <10 rrnp 6.0 <4 <1 53 80 
1/4/98 7:33 SF <1 <10 <2 <4 <1 51 
1/4/98 9:33 ST 36 1300 130 7.7 19 0.18 1.4 1.20 <0.5 180 30 <1 <10 19 4 6 <1 43 390 
1/7/98 7:33 SF <1 <10 14 <2 4 <1 <10 
1/9/98 17:30 ST 2 17 0.50 4.9 4.60 <10 33 m.p 24 29 <1 '¥* 260 
1/9/98 18:30 SF <10 <10 <2 5 <1 
1/9/98 20:30 ST 9 330 1400 7.9 6 <0.5 6.0 9,80 0.79 3900 360 mw~wrt 71 

~ 
37 51 <1 71 66 

1/10/98 12:30 SF <10 <2 c4 <1 <10 
1/20/98 D 24 1400 14 8.1 44 0.11 1.6 0.58 <0.5 18 9 
1/21/98 
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NEWP.Y WATERSHED • • 
! .::. ,!: Raraness 1sm,0N tm'TE TIIVIE ¥:;LE,S u!:os ~~~ 

pR :: ::,! !:~ =-
o-f'U4 = = .~: u: !~ .: mg/L mq/L 

WYLSED 2/14/98 9:13 ST 5 690 120 7.8 22.2 <0.5 2.4 1.90 500 46 <1.00 11 13 <1.00 64 190 
2/14/98 10:13 SF <1.00 2 12 <1.00 9 
2/14/98 11:13 ST 7 290 1600 8.0 7.5 <0.5 3.2 8.60 3600 330 p;. 53 36.0 

<~1~0 lli\fflA 90 
2/15/98 0:13 SF 'cl ·· <10 <10 
2/15/98 2:13 ST 22 710 330 7.9 12.4 <0.5 2.5 10.70 650 96 1.10 17 

... 
14 <1.00 72 188 

2/16/98 20:13 SF <1.00 1 3 <1.00 6.30 
2/16/98 22:13 ST 10 410 700 7.9 7.1 <0.5 3.4 8.00 4 39 29 :t~~ t111?iii 100 
2/17/98 16:13 SF <1.00 2 2 
2/17/98 18:13 ST 8 680 190 8.0 11.1 <0.5 1.6 4.90 1 13 9 1 54 185 
2/18/98 8:13 SF <1.00 3 4 2 10 
2/19/98 12:54 ST 5 870 140 7.9 15.5 0.50 2.3 5.20 <1.00 10 8 <1.00 39 232 
2/19/98 13:54 SF <1.00 8 7 <1.00 29 
2/19/98 21:54 ST 6 390 710 7.6 6.2 <0.5 4.6 7.00 <5,00 50 34 =~:~~ f\,~·q 135 
2/20/98 7:54 SF <1.00 3 3 
2/20/98 9:54 ST 16 870 150 7.7 13.3 <0.5 1.8 8.30 <1.00 11 10 <1.00 36 240 
2/21/98 15:54 SF <1.00 3 5 <1.00 9 
2/22/98 11:54 ST 14 1200 7.7 4.9 0.70 2.7 WA() 3 28 20 2 68 94 
2/23/98 13:54 SF <1.00 4 5 4,00 48 
3/25/98 6:29 ST 5 1410 30 7.6 51.8 0.20 <1.0 0.90 525 11 <1.00 4 7 <1.00 55 450 
3/25/98 7:29 SF <1.00 3 18 1 8 <1.00 62 
3/25/98 21:29 ST 21 1100 220 8.2 3.1 0.30 1.0 0.90 365 36 1 16 39 ~ 15 <1.00 76 302 
3/28/98 1:29 SF <1.00 4 18 4 7 <1.00 51.0 
3/28/98 1:29 ST 15 812 113 8.1 12.8 0.10 2.0 1.20 444 30 2 16.0 31 11 16 <1.00 84 280 
3/29/98 7:29 SF 1 27 22 <1.00 7 <1.00 44 
4/20/98 13:25 D 2 1900 4.2 8.7 55.8 0.20 <1.0 0.60 6 5 
4/21/98 14:25 
6/23/98 D 1 2300 2.5 8.3 106 <0.05 <1.0 0.12 4 <1.0 
7/15/98 8:55 D 24 2380 6 8.2 145 <0.05 <1 <0.061 21 9 
7/16/98 7:55 
8/17/98 8:21 D 16 2360 96 8.2 97 <0.05 4.40 1.04 380 60 
8/17/98 23:21 

9/4/98 13:44 ST 4 1290 475 7.5 36 0.83 8.20 2.08 1050 190 3 ; 27 17 17 <2 wmm 400 
9/4/98 14:29 SF 1 19 5 11 <2 
9/4/98 16:29 ST 5 1310 152 7.6 33 0.47 6.30 1.62 460 110 2 24 10 12 <2 149 378 
9/5/98 0:29 SF 1 

.. 
21 5 10 <2 145 

9/8/98 12:38 D 21 
9/9/98 9:38 

10/13/98 9:05 D 24 1900 220 8.3 38.8 0.08 7.02 3.06 680 110 
10/14/98 8:05 

11/3/98 11:19 D 10 1960 56 8.3 53.7 <0.05 1.08 1.41 200 30 
11/3/98 20:19 
12/9/98 8:00 D 24 1660 150 8.0 41 <0.05 1.23 1.50 310 52 

12/10/98 7:00 
1/5/99 9:27 D 24 2180 36 8.3 63 <0.05 0.80 0.52 90 20 
1/6/99 8:27 
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NEWPORT BAY WATERSHED 

::~ ,: ,;L ~~ ~ ! ~~ !~ Haraness I SffllCIII DATE TIME S:;:i:~s M:~QI ~~~ 
pH ~:. ~:,! ;:: ;: o-PCU ;:_ mg/L 111qlb 

WYLSED 1/25/99 6:16 ST 5 T 47 75 <2 a, 180 
1/25/99 7:16 SF ,,,,~~rl.' m~~ .. ~. . : ; <2 7 <2 
1/25/99 9:16 ST 9 720 350 7.9 22 0.25 4.15 5.48 290 42 ~ ·:i~~ -~~ .fl 29 45 <2 E~1f. 216 
1/26/99 3:16 SF 19 30_ <2 

2/2/99 10:01 D 24 2560 18 8.3 83.6 0.15 <0.2 1.35 44 13 
2/3/99 9:01 
2/4/99 21:26 ST 6 540 650 7.9 11.4 0.25 4.11 5.51 1730 370 4 

~~ 
28 36 <2 r• 164 

2/4/99 22:41 SF <1 C <2 <4 <2 
2/5/99 0:41 ST 6 740 190 7.9 30.4 0.33 2.39 2.51 780 310 1 ml~IM*A"fit 10 13 <2 84 220 
2/5/99 10:41 SF <1 <2 <4 <2 <10 
2/5/99 12:41 ST 41 1610 30 8.3 61.6 0.06 1.30 0.92 74 28 <1 <8 18 <2 6 <2 19 430 
2/8/99 20:41 SF <1 <8 13 <2 5 <2 <10 
3/1/99 12:50 D 24 1930 5 8.3 62.0 <0.05 0.93 0.25 28 18 
3/2/99- 11:50 

3/11/99 11:14 ST 5 1270 60 8.2 38.2 0.54 2.65 0.89 160 28 <1 8 43 6 8 <2 100 460 
3/11/99 12:14 SF <1 <8 21 <2 5 <2 19 
3/11/99 14:14 ST 6 1070 260 8.1 29.8 0.16 3.13 1.84 860 150 3 ~filt'.1Np.\ 21 78 <2 314 360 
3/12/99 0:14 SF <1 <2 5 <2 10 
3/12/99 2:14 ST 39 1720 25 8.3 66.9 <0.05 0.99 0.40 79 16 <1 <8 20 <2 <4 <2 26 494 
3/15/99 8:14 SF <1 <8 13 <2 <4 <2 10 
3/15/99 9:12 ST 5 910 78 7.7 30.8 0.25 2.79 0.70 440 110 1 14 35 8 10 <2 122 264 
3/15/99 10:12 SF <1 <8 12 <2 5 <2 15 
4/27/99 11:40 D 24 1920 279 8.4 62.9 <0.05 1.33 1.86 370 224 
4/28/99 10:40 

5/4/99 10:33 D 24 1880 18 8.5 70.8 <0.05 0.53 0.42 25 7 
5/5/99 9:33 

6/17/99 15:45 D 1 1830 5 8.8 80.5 <0.05 0.52 0.15 15 2 
7/19/99 14:20 D 24 2010 456 8.3 28.2 0.09 0.86 3.30 750 268 
7/20/99 13:20 
7/20/99 11:01 D 24 2510 18 8.6 23.9 0.55 0.12 1.08 50 20 
7/22/99 9:01 
7/22/99 11:40 D 24 1940 16 8.4 76.1 0.22 0.15 0.71 49 15 
7/26/99 7:40 
8/17/99 14:46 D 24 2190 9.7 8.3 87.1 <0.05 0.61 0.31 <4 <1 
8/18/99 13:46 
9/13/99 10:00 D 6 2040 9.5 8.5 70.4 <0.05 0.77 0.21 0.04 32 25 
9/13/99 15:00 
9/13/99 16:00 D 6 2030 25.0 8.4 61.6 <0.05 1.07 0.37 0.10 48 22 
9/13/99 21:00 
9/13/99 22:00 D 6 2120 9.4 8.3 70.4 <0.05 0.43 0.21 0.06 20 13 
9/13/99 3:00 
9/13/99 4:00 D 6 2150 9.1 8.3 79.2 <0.05 0.69 0.21 0.06 18 10 
9/14/99 9:00 
9/14/99 10:00 D 6 2030 7.8 8.5 88.0 <0.05 1.17 0.12 0.04 18 10 
9/14/99 15:00 
9/14/99 16:00 D 6 2010 12.0 8.4 83.6 <0.05 0.59 0.15 0.04 26 13 
9/14/99 21:00 
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. NEW~YWATERSHED • • 
;: O.PD4 ;:! ;:: . : .; .. ;u .: ,!L .:~L !~ Haroness I I SffllCR DATE TIME SAMPLES 

u!~121 ~'.i: pH =~! ::! ;:_ Type # mg/L I IL 111qll. 

WYLSED 9/14/99 22:00 D 6 1940 14.0 8.3 70.4 <0.05 0.52 0.18 0.04 26 10 
9/15/99 3:00 
9/15/99 4:00 D 6 1920 12.0 8.3 74.8 <0.05 0.68 0.12 0.05 21 13 
9/15/99 9:00 
9/15/99 10:00 D 6 2040 31.0 8.4 70.4 <0.05 1.50 0.60 0.10 82 18 
9/15/99 15:00 
9/15/99 16:00 D 6 2060 13.0 8.4 81.0 <0.05 0.98 0.18 0.03 42 13 
9/15/99 21:00 
9/15/99 22:00 D 6 2020 12.0 8.2 66.0 <0.05 0.73 0.18 0.04 24 6 
9/16/99 3:00 
9/16/99 4:00 D 6 2120 8.6 8.3 72.6 <0.05 0.68 0.10 0.02 18 12 
9/16/99 9:00 
9/16/99 10:00 D 6 2070 8.7 8.4 102.0 <0.05 0.55 0.25 0.28 32 4 
9/16/99 15:00 
9/16/99 16:00 D 6 2010 11.0 8.3 94.2 <0.05 0.74 0.24 0.18 30 7 
9/16/99 21:00 
9/16/99 22:00 D 6 2050 8.8 8.2 91.1 <0.05 0.53 0.15 0.03 16 7 
9/17/99 3:00 
9/17/99 4:00 D 6 2050 8.9 8.3 89.3 <0.05 0.65 0.21 0.04 16 7 
9/17/99 9:00 
9/17/99 10:00 D 6 1970 7.0 8.3 95.5 <0.05 0.24 0.14 0.03 14 5 
9/17/99 15:00 
9/17/99 16:00 D 6 2010 6.8 8.4 125.0 <0.05 0.69 0.11 0.02 16 9 
9/17/99 21:00 
9/17/99 22:00 D 6 1990 9.5 8.2 87.1 <0.05 0.45 0.15 0.05 20 8 
9/18/99 3:00 
9/18/99 4:00 D 6 2000 7.1 8.2 96.8 <0.05 0.69 0.13 0.05 19 13 
9/18/99 9:00 
9/18/99 10:00 D 6 2010 7.3 8.4 121.0 <0.05 0.69 0.21 0.05 18 13 
9/18/99 15:00 
9/18/99 16:00 D 6 2080 7.7 8.2 81.8 <0.05 0.8 0.18 0.05 14 5 
9/18/99 21:00 
9/18/99 22:00 D 6 2060 7.3 8.2 78.3 0.06 0.84 0.21 0.06 12 7 
9/19/99 3:00 
9/19/99 4:00 D 6 2020 9.8 8.2 65.1 <0.05 0.81 0.31 0.08 38 12 
9/19/99 9:00 
9/19/99 10:00 D 6 2000 8.2 8.4 128 <0.05 0.60 0.25 0.08 18 15 
9/19/99 15:00 
9/19/99 16:00 D 6 1970 7.8 8.3 123 <0.05 0.63 0.15 0.04 24 10 
9/19/99 21:00 
9/19/99 22:00 D 6 2060 6.5 8.2 128 <0.05 0.67 0.12 0.04 27 16 
9/20/99 3:00 
9/20/99 4:00 D 6 2040 5.7 8.2 96.8 <0.05 0.65 0.21 0.13 14 6 
9/20/99 9:00 
9/20/99 10:00 D 24 2290 11.0 8.3 139.0 <0.05 0.72 0.15 0.04 18 10 
9/21/99 9:00 
9/21/99 10:00 D 6 2070 5.8 8.5 153.0 <0.05 0.60 0.12 0.04 17 6 
9/21/99 15:00 
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NEWPORT BAY WATERSHED 

I !ITJt111:JIII OATE TIME s;PLE!I 11!~QI ==- ;:. ;:_ o-Ptu ;:! ::~ .: .!~ ~~L ~ .! .:~ .!~ Haraness ~;: pH =~! T e # mg/L 111q/l, 

WYLSED 9/21/99 16:00 D 6 2090 9.3 8.4 92.8 <0.05 0.52 0.12 0.02 12 6 
9/21/99 21:00 
9/21/99 22:00 D 6 2110 12.0 8.3 83.2 <0.05 0.64 0.14 0.02 19 11 
9/22/99 3:00 
9/22/99 4:00 D 6 2010 13.0 8.3 79.2 <0.05 0.57 0.27 0.03 27 15 
9/22/99 9:00 
9/22/99 10:00 D 24 2060 13.0 8.3 81.8 <0,05 0.71 0.25 31 13 
9/23/99 9:00 
9/23/99 10:00 D 24 2010 11.0 8.2 78.8 <0.05 0.58 0.12 0.15 20 13 
9/24/99 9:00 

10/13/99 12:40 D 24 1790 8.2 8.1 57.6 <0.05 1.11 0.34 36 18 
10/14/99 11:40 0.26 

12/2/99 14:03 D 24 2110 13.0 8.2 79.2 <0.05 0.62 0.25 30 22 
12/3/99 13:03 

12/28/99 13:33 D 24 2060 3.7 8.2 92.4 <0.05 0.32 0.21 18 6 
12/29/99 12:33 

1/5/00 10:10 D 24 1820 3.1 8.2 58.5 <0.05 0.89 0.98 8 6 
1/6/00 9:10 
2/2/00 10:20 D 24 1770 126 8.3 53 0.20 2.00 1.25 0.10 200 90 
2/3/00 9:20 
2/9/00 13:43 D 16 1790 120 8.4 60 0.19 1.80 1.24 0.07 220 56 

2/10/00 18:43 
2/29/00 9:15 D 23 2980 6.3 8.3 85 0.06 0.64 0.67 0.17 12 5 

3/2/00 5:15 
314/00 10:35 ST 10 620 200 7.6 21 0.19 1.60 2.17 0.28 330 210 <1 11 25 8 11 <2 74 244 
315/00 10:35 SF <1 <8 9 <2 <4 <2 13 
315/00 12:35 ST 13 590 450 7.8 11 0.08 2.10 3.37 0.41 570 300 2 18 37 14 20 <2 134 200 
3/6/00 12:35 SF <1 <8 8 <2 <4 <2 21 
3/6/00 14:35 s 15 1220 55 8.2 27 <0.05 1.40 1.29 0.27 80 51 
3/8/00 2:35 
3/8/00 4:35 s 12 595 400 8.0 11 <0.05 2.20 2.82 0.21 590 290 
319/00 2:35 

3/22/00 12:11 D 21 2100 7.2 8.2 68 0.15 1.30 <0.061 0.02 34 14 
3/23100 8:11 

4/5/00 9:15 D 2010 1.2 8.1 66 0.09 0.75 <0.061 0.01 7 3 
4/5/00 9:15 

4/20/00 14:00 D 1490 20.0 8.5 47 <0.05 86.00 95.00 0.22 130 12 
4/20/00 14:00 

5/4/00 11:42 D 24 1870 8.3 59 <0.05 0.76 0.12 0.17 11 6 
5/5/00 10:42 

5/30/00 11:42 D 24 1980 6.2 8.3 75 <0.05 0.76 0.15 <0.01 24 9 
5/31/00 10:42 

6/6/00 10:03 D 24 2070 4.1 8.3 73 <0.05 0.90 0.09 <0.01 12 6 
617/00 9:03 
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NEWPO.Y WATERSHED • • .: ! .~t ,!~L Raraness I STXTIPN oJne TIMe a;L~! 11:~QI .~~: pR =~! ;(! :: = o:Pb4 ;:! ::! .: ;. ~~ mg/L IIIQLL 

WYLSED 6/19/00 16:00 D 6 1980 3.0 8.3 75 <0.05 0.68 0.09 <0.01 <10 <1 
6/19/00 21:00 
6/19/00 22:00 D 6 2030 2.6 8.1 75 <0.05 0.65 0.15 <0.01 <10 <1 
6/20/00 3:00 
6/20/00 4:00 D 4 2010 1.4 8.0 70 <0.05 0.68 0.15 <0.01 <10 <1 
6/20/00 7:00 
6/20/00 10:00 D 6 1750 7.9 8.2 62 <0.05 0.67 0.12 0.01 52 22 
6/20/00 15:00 
6/20/00 16:00 D 6 1680 4.2 8.3 37 <0.05 0.60 0.18 <0.01 14 9 
6/20/00 21:00 
6/20/00 22:00 D 6 1790 4.0 8.1 79 <0.05 0.55 0.09 <0.01 <10 <1 
6/21/00 3:00 
6/20/00 10:00 D 6 38 <0.05 0.20 0.12 <0.01 
6/20/00 15:00 
6/21/00 4:00 D 6 1800 3.0 8.1 62 <0.05 0.48 0.12 0.01 <10 <1 
6/21/00 9:00 
6/21/00 10:00 D 6 2000 4.7 8.3 66 <0.05 1.10 0.21 0.01 28 13 
6/21/00 15:00 
6/21/00 16:00 D 6 1970 5.0 8.3 66 <0.05 0.94 0.12 <0.01 <10 <1 
6/21/00 21:00 
6/21/00 22:00 D 6 2020 2.4 8.2 70 <0.05 0.80 0.12 <0.01 <10 <1 
6/22/00 3:00 
6/22/00 4:00 D 6 2060 2.3 8.2 66 <0.05 0.68 0.09 <0.01 <10 <1 
6/22/00 9:00 
6/22/00 10:00 D 6 1960 6.6 8.3 62 <0.05 0.82 0.09 <0.01 17 10 
6/22/00 15:00 
6/22/00 16:00 D 6 2080 5.1 8.4 70 <0.05 0.87 0.09 <0.01 <10 <1 
6/22/00 21:00 
6/22/00 22:00 D 6 2190 3.7 8.2 79 <0.05 0.71 0.12 <0.01 <10 <1 
6/23/00 3:00 
6/23/00 4:00 D 6 2290 3.6 7.5 37 <0.05 0.63 0.12 <0.01 <10 <1 
6/23/00 9:00 
6/23/00 10:00 D 6 2040 8.7 8.3 17 <0.05 1.10 0.12 <0.01 19 4 
6/23/00 15:00 
6/23/00 16:00 D 6 2020 7.6 8.3 13 <0.05 0.90 0.12 <0.01 13 4 
6/23/00 21:00 
6/23/00 22:00 D 6 2070 7.8 8.2 30 0.06 0.94 0.09 <0.01 19 11 
6/24/00 3:00 
6/24/00 4:00 D 6 2090 6.2 8.2 19 <0.05 1.00 0.15 <0.01 <10 <1 
6/24/00 9:00 
6/24/00 10:00 D 6 2100 4.5 8.3 75 <0.05 0.86 0.09 0.01 <10 <1 
6/24100 15:00 
6/24/00 16:00 D 6 2090 6.6 8.3 75 <0.05 0.92 0.12 0.01 <10 <1 
6/24100 21:00 
6/24/00 22:00 D 6 2150 11.0 8.2 75 0.06 0.76 0.15 0.01 <10 <1 
6/25/00 3:00 
6/25/00 4:00 D 6 2180 5.3 8.2 66 <0.05 0.80 0.12 0.01 <10 <1 
6/25/00 9:00 
6/25/00 10:00 D 6 2040 11.0 8.3 14 <0.05 1.00 0.21 18 6 
6/25/00 15:00 
6/25/00 16:00 D 6 2030 5.8 8.3 21 <0.05 1.10 0.21 <0.01 11 9 
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NEWPORT BAY WATERSHED 

I SffllCIR DATE TIME m::ces !:: ;:_ ~=~ = ;_ .:~ ~ .;. .~t !~ Haraness I Y:l!I . ~;~ pH 

== ==! 
o-PCl4 ;:! Ty # mg/L 111qlb 

WYLSEO 6/25/00 21:00 
6/25/00 22:00 D 6 2100 4.2 8.1 19 0.07 0.97 0.12 0.01 <10 <1 
6/26/00 3:00 
6/26/00 4:00 D 6 2090 5.6 8.2 29 <0.05 0.74 0.12 0.01 <10 <1 
6/26/00 9:00 
6/26/00 10:00 D 6 2060 5.1 8.3 62 <0.05 0.64 0.09 <0.01 16 9 
6/26/00 15:00 
6/26/00 16:00 D 6 2150 5.5 8.2 79 <0.05 0.53 0.06 <0.01 <10 <1 
6/26/00 21:00 
6/26/00 22:00 D 6 2030 12.0 8.3 70 <0.05 0.82 0.15 <0.01 36 13 
6/27/00 3:00 
6/27/00 4:00 D 6 2200 5.1 8.2 75 <0.05 0.69 0.09 <0.01 <10 <1 
6/27/00 9:00 
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NEW. BAY WATERSHED • • 
STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Zn Hardness 

Type # umhos NTU mg/L m /L m /L m /L 
WARF06 5/19/99 D 1 

9/13/99 10:00 D 24 2760 4.4 8.2 co.OS 0.43 0.64 11 6 
9/14/99 9:00 
9/14/99 10:00 D 24 2620 3.6 8.2 66.00 co.OS 0.55 0.61 11 10 
9/15/99 9:00 
9/15/99 10:00 D 24 2620 3.9 8.2 63.40 c0.05 0.83 0.91 10 7 
9/16/99 9:00 
9/16199 10:00 D 24 2990 2.8 8.2 80.50 co.OS 1.3 0.58 8 4 
9/17/99 9:00 
9/17/99 10:00 D 24 2650 2.2 8.2 91.50 0.08 0.63 0.65 12 6 
9/18/99 9:00 
9/18/99 10:00 D 24 2670 3.9 8.1 56.30 c0.05 0.54 0.64 12 4 
9/19/99 9:00 
9/19/99 10:00 D 24 2740 1.2 8.2 125.00 co.OS 0.53 0.67 10 6 
9/20/99 9:00 
5/12/00 14:30 D 1 69.00 
6/19/00 ti:00 -0 -ii ~590 1.5 6.0 66.00 c0.05 0.34 0.64 0.19 c10 <1 
6/20/00 9:00 
6/20/00 10:00 D 24 2340 5.5 8.0 66.00 c0.05 0.38 0.64 10 8 
6/21/00 9:00 
6/21/00 10:00 D 24 2740 4.9 8.0 62.00 <0.05 0.20 0.67 <10 <1 
6/22/00 9:00 
6/22/00 10:00 D 4 2490 5.1 8.2 57.00 c0.05 0.73 0.67 <10 <1 
6/22/00 14:00 
6/23/00 10:00 D 24 2620 6.4 7.9 57.00 co.OS 0.43 0.73 12 7 
6/24/00 9:00 
6/23/00 10:00 D 24 2560 5.1 8.0 57.00 c0.05 0.73 0.70 <10 c1 
6/24/00 9:00 
6/24/00 10:00 D 24 2660 6.5 8.0 62.00 c0.05 0.96 0.73 <10 <1 
6/25/00 9:00 
6/25/00 10:00 D 24 2630 4.2 7.9 66.00 c0.05 0.67 0.64 <10 <1 
6/26/00 9:00 
6/26/00 10:00 D 24 2710 5.3 7.9 62.00 c0.05 0.20 0.70 <10 c1 
6/27/00 9:00 
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NEWPORT BAY WATERSHED 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Zn Hardness 
T # umhos NTU m IL m IL mg/L m IL 

VALS02 5/19/99 D 74 
6/2/99 11:00 D 75 
6/7/99 11:15 D 16 

6/16/99 9:15 D 62 
6/21/99 11:30 D 62 <0.05 0 

7/2/99 9:45 D 75 
7n,99 9:20 D 63 

7/14/99 10:50 D 48 
7/20/99 12:39 D 57 
8/16/99 12:10 D 8 
8/23/99 15:00 D 1 41 
9/13/99 10:00 D 24 2730 4 8 60 0 0.74 10 6 
9/14/99 9:00 
9/14/99 10:00 D 24 2540 3 8 57 0 11 0.72 14 
9/15/99 9:00 
9/15/99 10:00 D 24 2880 3 8 66 0 11 8 
~/16/99 ~:00 
9/16/99 10:00 D 24 2730 4 8 90 0 0.37 0 14 8 
9/17/99 9:00 
9/18/99 10:00 D 24 2530 9 8 49 0 0.86 42 18 
9/19/99 9:00 
9/19/99 10:00 D 24 2620 3 8 78 0 0.81 13 7 
9/20/99 9:00 
5/12/00 14:15 D 1 81 
6/19/00 13:00 D 21 2740 8 66 <0.05 0 0 <10 <1 
6/20/00 9:00 
6/20/00 10:00 D 24 2380 2 8 66 <0.05 0 <10 <1 
6/21/00 9:00 
6/21/00 10:00 D 24 2850 4 8 66 <0.05 <10 <1 
6/22/00 9:00 
6/22/00 10:00 D 24 2800 2 8 70 <0.05 <10 <1 
6/23/00 9:00 
6/23/00 10:00 D 24 2780 6 8 66 <0,05 <10 <1 
6/24/00 9:00 
6/24/00 10:00 D 24 2780 6 8 70 <0.05 <10 <1 
6/25/00 9:00 
6/25/00 10:00 D 24 2740 3 8 75 <0.05 <10 <1 
6/26/00 9:00 
6/26/00 10:00 D 24 2790 5 8 66 0 0 <10 <1 
6/27/00 9:00 
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NEW. BAY WATERSHED • • 
' 

1 sm1aR DATE TIME ~PLES u!~QI ~;: pH =~! ::! !:~ :: o4'CU ;:. ::. ,: ,! ,!~ ,: II~ ,:~ !~ Haraness 
T pe # mg/L ll'qlb 

SERF19 3/19194 '9:39 ST 4 540 420 6.6 13 0.66 4.0 4.2 660 110 <5 27 Bi&& 7.7 <40 <10 110 180 
3/19/94 15:39 
3/20/94 5:39 ST 2 <5 <10 ._ 6.6 <40 <10 42 130 
3/20/94 7:39 
3/24/94 18:04 ST 6 360 400 8.1 7.3 0.33 2.6 8.1 1100 120 <5 37 mm@ 15 <40 <10 W.A!PJW 110 
3/25/94 6:04 
3/26/94 8:04 ST 23 1800 4.7 8.5 8.5 0.15 <0.2 0.40 17 12 <5 <10 <20 <2 <40 <10 14 548 

. 3/28/94 6:04 
3/28/94 10:04 ST 4 1200 7.3 8.8 6.7 <0.1 1.5 0.97 11 6 <5 <10 <20 <2 <40 <10 14 385 
3/28/94 16:04 
4/20194 11:30 D 1 1500 3.0 8.6 16 0.56 1.8 0.40 5 <5 

5/8/94 2:34 ST 4 780 150 7.5 18 0.86 4.3 2.5 420 11 1.3 13 34 5.5 <40 1.4 110 390 
5/6/94 8:34 
5/6/94 20:34 ST 5 580 160 7.6 11 0.19 2.5 2.7 440 39 1.4 15 ~ 9.3 <40 1.4 120 190 
5/7/94 4:34 

5/26/94 13:35 D 1 2100 1.9 9.2 1.5 0.16 1.2 0.85 5 <5 
6/30/94 10:45 D 1 1400 8.8 9.2 7.6 0.36 1.6 1.6 27 <5 

10/25/94 15:00 D 22 1800 9.8 8.8 9 2.0 2.8 1 72 <5 
10/26/94 9:00 
11/30/94 11:25 D 1 1800 . 9.6 8.4 14 1.5 3.8 1.5 25 18 
5/16/95 15:30 D 24 1700 53 8.8 9.5 <0.1 1.6 5.5 120 12 
5117195 14:30 
6/14195 11:35 D 1 1300 3 9.8 11 0.93 3 0.82 <6 <6 
7/25195 9:00 D 24 1600 4.0 11.0 <0.2 <0.10 2.00 0.80 <6 11 
7/26/95 8:00 
8/29195 11:15 D 24 1400 7.2 8.9 3.5 0.31 1.20 0.78 15 8 
8/30195 10:15 
9/19195 11:00 D 24 1500 6.5 8.9 2.4 0.26 2.60 1.10 14 12 <1 <10 25 3 <40 <1 28 
9/20195 10:00 

10/25195 10:00 D 1 1700 25.0 8.6 8.8 <0.10 2.70 5.50 11 <6 
11/14/95 11:20 D 23 1700 21.0 8.6 13.0 0.29 2.70 1.90 <6 <6 
11/15195 9:20 

12/6/95 10:30 D 1 1600 4.6 8.8 19.0 0.46 2.80 2.20 56 21 
1/21196 15:25 ST 5 170 120.0 7.2 2.8 0.53 2.20 3.20 340 56 13 <1 mw< 48 
1/21/96 23:25 
1/31196 15:47 ST 4 350 740.0 8.1 15.0 0.65 7.60 11.00 3100 350 

~--~~~ 
41 2 tBiii 155 

1/31/96 21:47 
2/14196 12:00 D 1 1500 1.3 8.4 5.2 0.16 1.00 0.84 10 7 
3/27196 15:15 D 1 1400 2.1 10.0 <0.2 <0.10 2.00 0.21 7 <6 
4/24196 13:25 D 1 1100 2.1 9.5 0.9 0.26 1.40 0.50 11 <6 
5/30/96 13:15 D 1 920 5.2 8.8 2.4 <0.10 1.10 0.88 38 10 
6/20/96 9:55 D 1 1200 4.0 8.9 9.1 0.24 2.30 0.60 6 7 
7/24/96 15:15 D 1 950 19.0 10.0 <0.2 <0.1 1.50 0.55 25 14 
8/27/96 14:30 D 1 1300 . 4.6 11.0 <0.2 0.25 1.80 0.73 110 8 
9/24/96 14:15 D 1 1400 3.9 11.0 <0.2 0.18 2.60 1.50 6 9 
11/5/96 14:05 D 1 1400 5.5 8.9 4.1 0.16 1.40 1.20 28 12 
12/4/96 16:05 D 1 1400 2.6 8.6 6.2 0.29 0.77 0.89 17 7 
1/29/97 14:50 D 1 1600 8.8 8.6 7.4 <0.1 1.30 1.00 13 8 
2/27/97 15:15 D 1 530 460.0 7.9 20.0 1.30 6.70 3.50 590 . 60 
3/12/97 10:45 D 1 1200 3.6 9.2 0.9 0.36 1.50 1.50 7 7 
4/15/97 12:45 D 1 1200 2.1 9.5 <0.4 0.64 2.00 0.84 <6 <6 
5/20/97 11:05 D 1 970 8.2 9.2 0.72 0.62 2.20 1.4 17 12 
6/10/97 8:40 D 1 990 10.0 9.0 1.2 0.54 2.40 1.2 17 9 
8/15/97 13:30 D 1 1300 5.2 10.0 2 0 3.2 1 23 20 
9/24/97 11:00 D 1 1500 25 9.7 19 0 2.7 1 60 28 
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NEWPO.RT BAY WATERSHED 

::. ~~ .! ~~ .:~ ,:L ! .!~ Raraness I I STATION bATE TIME s;;:c~s u!~os ~: . pR :: :! =-
o-P()4 .:. !:! mg/L mall 

SERF19 10/29/97 12:50 D 1 1600 22 8.8 ·. 11 0 5.3 1 45 12 
4/21/98 8:30 D 1 1350 1.8 8.18 2 0 1.7 1 <1 <1 
6/24/98 10:15 D 1 850 26 9.5 4.0 0 y 0 56 22 
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NEW. BAY WATERSHED • • 
II~ ~~ ~~L 

Aaraness 1sm10111 bAfE TIME n;PLes Y:~QII ~;: pA =~: ==! ;:: ;:_ o-PCU ;:~ ~:! .: ~ ~~ !~ T e # mg/L IJlq[b 

CICF25 6/19/91 13:20 DT 1 1800 7.8 9.0 96 0.30 1.20 4.80 <5 <5 8 <10 40 <20 <10 3 <10 
7/23/91 15:35 DT 1 1800 4.1 9.2 37 0.10 7.90 8.30 35 12 70 <40 <20 8 <40 <10 30 445 
8/21/91 14:10 D 1 45 
9/17/91 12:05 D 1 1600 140.0 9.0 110 0.30 2.40 5.80 130 28 

10/16/91 13:15 D 1 240 
4/22/92 13:25 DT 1 1600 0.6 8.5 240 11.00 9.70 6.90 32 9 <20 <30 <20 <2 <40 <10 10 672 
5/27/92 13:00 D 1 1800 6.0 8.5 120 0.10 3.80 7.30 7 10 
1/27/93 13:30 D 1 1100 19.0 9.0 140 0.54 3.00 3.00 47 7 
3/17/93 10:25 D 1 2100 53.0 7.6 550 46.00 49.00 24.00 52 11 
4/21/93 10:45 D 1 110 
5/26/93 11:30 DT 1 1100 16.0 9.0 86 0.64 2.50 3.70 20 8 <20 <30 <20 <2 <40 <10 <10 400 

6/9/93 11:25 D 1 74 
7/14/93 12:30 D 1 1900 3.4 8.7 35 0.10 1.60 1.90 7 6 
8/18/93 12:00 D 1 5.2 
9/15/93 13:10 D 1 1400 6.5 8.8 46 0.18 1.70 3.00 8 <5 

10/27/93 14:00 D 1 1600 18.0 8.6 45 0.32 3.20 3.80 21 12 <5 <10 25 2.5 <40 <10 43 
11/17/93 13:55 D 1 19 

1/18/94 13:15 D 1 1500 35.0 8.4 92 3.70 5.00 3.20 29 <5 
4/20/94 11:50 D 1 1700 !i.8 8.2 200 15.00 13.00 13.00 12 <5 
5/26/94 14:00 D 1 290 
6/30/94 11:10 D 1 73 

10/26/94 11:30 D 1 2600 1.3 7.5 230 4.90 7.50 5.50 10 5 
5/17/95 14:00 D 1 2400 .54.0 8.2 460 26.00 30.00 5.20 71 12 
7/26/95 13:15 D 1 2000 14.0 9.0 390 10.00 15.00 4.90 17 10 

10/24/95 15:00 D 1 1100 280.0 8.3 70 2.60 4.80 4.00 280 20 
4/24/96 13:50 D 1 2000 8.9 8.7 440 16.00 12.00 5.90 13 9 
7/24/96 15:40 D 1 2000 11.0 9.1 170 4.60 8.10 2.30 15 12 
11/5/96 14:25 D 1 1700 .11.0 9.0 160 2.90 4.10 2.70 24 7 
1/29/97 13:25 D 1 1900 21.0 8.4 65 <0.1 1.30 0.79 22 <6 
4/15/97 13:10 D 1 1800 23.0 8.5 270 1.40 2.80 6.50 20 9 

7/8/97 13:20 D 1 2100 18 9.2 140 0 3.2 3 59 15 
10/29/97 11:30 D 1 1800 60 8.2 76 3 5.1 5 63 15 
4/21/98 8:15 D 1 1570 104 7.38 314 13.0 14.0 5 115 23 
5/19/99 D 1 306 

6/2/99 10:00 D 1 <0.44 
6/7/99 10:48 D 1 44 

6/16/99 8:30 D 1 220 
6/21/99 11:00 D 1 12 2.46 4.31 6.88 

7/2/99 9:00 D 1 299 
7/7/99 8:30 D 1 130 

7/14/99 11:28 D 1 144 
7/20/99 12:12 D 1 40 
8/16/99 11:15 D 1 129 
8/23/99 14:00 D 1 66 
9/13/99 10:00 D 6 1780 29.0 8.7 110 2.51 0.13 1.73 0.78 20 
9/13/99 15:00 
9/14/99 9:35 D 1 1630 45.0 8.2 75 0.18 1.61 3.30 0.97 55 18 
9/14/99 10:00 D 6 1630 27.0 8.4 88 0.22 1.91 3.06 0.97 32 18 
9/14/99 15:00 
9/14/99 16:00 D 6 1610 26.0 8.4 123 0.09 1.51 2.82 0.88 32 17 
9/14/99 21:00 
9/14/99 22:00 D 6 1600 28.0 8.4 92 0.22 1.53 3.03 0.94 32 17 
9/15/99 3:00 
9/15/99 4:00 D 6 1600 28.0 8.4 88 0.21 2.15 3.06 0.93 35 16 
9/15/99 9:00 
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NEWPORT BAY WATERSHED 

1sm1a111 DATE o-Po1 

~=~ !~! .: :L ,:;L .: .. . !~ .:~ ~~ Aaraness TIME SAMPLES u!~ca ~;: pA =~: ::,! ;:: = Type # mg/L [Ilq[J. 

CICF25 9115199 10:00 D 6 1630 21.0 8.6 66 0.11 2.20 2.65 0.79 55 18 
9/15199 15:00 
9/15199 16:00 D 6 1400 36.0 8.7 43 0.10 2.01 1.78 0.67 47 20 
9/15/99 21:00 
9/15199 22:00 D 6 1570 13.0 8.2 75 0.15 2.07 2.27 0.62 15 11 
9/16/99 3:00 
9/16/99 4:00 D 6 2720 11.0 8.5 79 0.17 1.99 2.62 0.74 92 38 
9/16/99 9:00 
9/16199 10:00 D 6 1640 25.0 8.6 170 0.18 1.69 2.74 0.83 28 18 
9/16/99 15:00 
9/16199 16:00 D 6 1340 20.0 8.7 78 0.05 1.51 1.65 0.64 32 9 
9/16/99 21:00 
9/16/99 22:00 D 6 1530 17.0 8.2 89 0.09 1.71 2.76 1.00 26 3 
9/17/99 3:00 
9/17199 4:00 D 6 1600 37.0 8.2 118 1.10 2.97 3.58 1.37 32 12 
9/17/99 9:00 
9/17/99 10:00 D 24 1610 55.0 8.2 106 0.76 3.10 3.64 90 58 
9/18199 9:00 
9/18/99 12:00 D 5 1570 130.0 8.4 193 2.43 4.83 4.71 230 140 
9/18/99 16:00 
9/19/99 3:00 D 6 1640 28.0 8.0 79 0.24 1.90 3.52 0.57 36 25 
9/19/99 9:00 
9/19199 10:00 D 6 1640 10.0 8.2 142 0.19 1.93 3.37 1.21 32 22 
9/19199 16:00 
9/19/99 22:00 D 6 1800 40.0 8.5 178 0.20 2.25 3.37 1.00 56 42 
9/19199 4:00 
9/20/99 15:00 D 6 1560 140.0 8.1 117 0.33 2.54 3.98 1.18 174 72 
9/20/99 21:00 
9/20/99 3:00 D 6 1460 40.0 8.1 119 0.17 1.53 2.75 0.81 56 28 
9/20/99 9:00 
9/20/99 10:00 D 6 1890 14.0 8.2 120 0.10 1.09 2.36 0.78 26 12 
9/20/99 15:00 
9/20/99 16:00 D 6 1790 16.0 8.2 181 0.08 1.11 2.26 0.73 26 16 
9/20/99 21:00 
9/20/99 22:00 D 6 1720 8.7 8.2 146 0.11 1.31 2.26 0.64 6 4 
9/21/99 3:00 
9/21/99 4:00 D 6 1700 10.3 8.1 161 0.15 1.57 2.20 0.65 14 7 
9/21/99 9:00 
10/5/99 11:42 D 24 1300 100.0 8.3 53 0.81 1.84 3.21 140 90 
10/6/99 10:42 0.84 
11/4/99 10:30 D 24 1700 450.0 8.0 207 7.08 12.00 13.60 1500 800 
11/5/99 9:30 1.76 
12/1199 10:03 D 24 1790 140.0 8.0 136 4.29 6.00 9.18 100 51 
12/2/99 9:03 0.31 

12/14/99 11:40 D 24 1870 450.0 7.8 172 11.40 13.00 12.50 510 290 
12/15/99 10:40 2.90 
12/28/99 9:17 D 24 1690 170.0 8.1 110 0.06 2.80 2.23 230 100 
12/29/99 8:17 1.69 

1/12/00 10:01 D 24 1860 130.0 7.9 169 3.55 2.90 8.57 180 120 
1/13/00 9:01 
1/21/00 9:18 D 24 2070 320.0 7.9 322 18.80 17.00 27.80 4.17 480 380 
1/22/00 8:18 
1/26/00 10:45 ST 2 25 fFffWW 25 21 <2 207 100 
1/26/00 10:45 SF <1 <8 6 12 <2 72 108 
2/2/00 10:44 D 24 2070 383.0 7.9 <0.44 14.00 19.00 11.60 2.10 630 500 
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NEW. BAY WATERSHED • • 
~: ll;~ ~~ ,; ,,:_ ~~L 11!~ Raraness 1sm10N O~E TIIVIE li~IVIP[ES u!~os ~: pR = ::,! !: .:. o=p~ ;: ,:~L T pe # mg/L ma{L 

CICF25 2/3100 9:44 
2110/00 8:19 D 10 1230 250.0 7.8 140 1.19 4.40 4.96 2.30 430 120 
2/10/00 17:19 
2/10/00 18:19 D 14 1240 340.0 7.5 180 1.25 5.00 11.00 2.50 450 330 
2/11/00 7:19 

319/00 8:23 D 24 1560 34.0 8.1 87 0.08 1.60 2.30 0.76 44 34 
3/10/00 7:23 
3/22100 13:35 D 20 2040 23.0 8.0 340 19.30 26.00 9.79 2.61 50 12 
3/23/00 8:35 

414100 10:42 D 24 2130 25.0 8.1 300 14.90 0.23 11.00 3.34 62 26 
4/5/00 9:42 

4/20/00 9:00 D 1840 3.4 8.2 110 <0.05 1.10 1.35 0.37 11 8 
4/20/00 9:00 
5/12100 11:39 D 2110 126.0 7.8 400 20.80 19.00 10.40 3.48 120 38 
5/12/00 11:39 
5/30/00 12:39 D 24 1710 16.0 8.8 69 0.05 1.70 1.81 0.43 36 14 
5/31/00 11:39 

617/00 10:14 D 1880 .10.4 8.9 110 0.35 3.80 3.67 0.93 26 12 
617100 10:14 

6/19/00 12:00 D 4 1730 2.7 9.2 120 0.36 2.10 1.25 0.25 <10 <1 
6/19/00 15:00 
6/19/00 16:00 D 6 1780 11.0 9.0 130 0.30 2.50 1.84 0.41 25 19 
6/19/00 21:00 
6/19/00 22:00 D 8 1770 4.7 8.1 120 0.37 1.80 3.98 1.26 <10 <1 
6/20/00 5:00 
6/20/00 6:00 D 4 1720 28.0 8.5 110 0.31 2.20 3.67 0.99 34 18 
6/20/00 9:00 
6/20/00 10:00 D 6 1600 11.0 9.0 26 0.29 2.40 1.99 0.32 29 13 
6/20/00 15:00 
6/20/00 16:00 D 6 1450 30.0 8.9 16 0.19 2.10 2.23 0.37 43 20 
6/20/00 21:00 
6/20/00 22:00 D 6 1430 8.7 8.2 92 0.13 1.30 3.37 0.91 <10 <1 
6/20/00 3:00 
6/20/00 4:00 D 6 1390 11.0 8.3 79 0.12 1.30 3.37 1.28 26 12 
6121/00 9:00 
6/21/00 10:00 D 6 1630 6.3 9.0 57 0.20 1.20 1.68 0.38 21 13 
6/21/00 15:00 
6/21/00 16:00 D 6 1730 12.0 8.9 62 0.20 2.20 2.05 0.39 37 20 
6/21/00 21:00 
6/21/00 22:00 D 6 1850 8.7 8.1 84 0.15 1.10 3.67 0.92 11 <1 
6/22/00 3:00 
6/22/00 4:00 D 6 1800 23.0 8.1 88 0.12 1.20 3.67 0.92 43 18 
6/22100 9:00 
6/22/00 10:00 D 6 1790 27.0 8.9 16 0.22 2.80 2.05 0.33 61 24 
6/22100 15:00 
6/22/00 16:00 D 6 2010 27.0 8.8 88 0.19 3.10 1.96 0.33 43 13 
6/22/00 21:00 
6122100 22:00 D 6 1950 14.0 8.1 100 0.15 2.70 3.98 0.94 26 7 
6/23/00 3:00 
6/23/00 4:00 D 6 1800 60.0 8.1 100 0.14 3.40 5.81 0.98 140 33 
6/23/00 9:00 
6/23/00 10:00 D 6 1670 50.0 9.0 15 0.23 2.60 2.54 0.39 82 28 
6/23/00 15:00 
6/23/00 16:00 D 6 1890 50.0 9.0 14 0.26 4.00 2.60 0.35 53 14 
6/23/00 21:00 
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NEWPORT BAY WATERSHED 

I S~TICljq bATE TIME SAMPLES y::QI ;:: o-PCl4 

~=~ ::! : ;L ~~ 
=" 

,:L ,~t ,!~ Haraness :: pH =~: ::! ~=-Type # mg/L 11111/b 

CICF25 6/23/00 22:00 D 6 2870 25.0 8.1 28 0.19 6.90 4.28 1.35 25 10 
6/24/00 3:00 
6/24/00 4:00 D 6 1880 37.0 8.3 19 0.16 2.60 3.98 0.89 55 10 
6/24/00 9:00 
6/24/00 10:00 D 6 1780 30.0 9.2 62 0.24 4.30 1.77 0.29 30 9 
6/24/00 15:00 
6/24/00 16:00 D 6 1910 55.0 8.9 70 0.19 3.20 1.99 0.34 18 4 
6/24/00 21:00 
6/24/00 22:00 D 6 1880 18.0 8.1 79 0.15 2.00 3.37 0.91 38 12 
6/25/00 3:00 
6/25/00 4:00 D 8 1780 50.0 8.4 75 0.12 3.10 3.67 0.89 <10 <1 
6/25/00 9:00 
6/25/00 10:00 D 1 1710 55.0 8.9 21 0.23 3.10 2.38 48 12 
6/26/00 9:38 D 1 1810 27.0 8.8 20 0.15 2.20 2.66 0.66 29 12 
6/26/00 10:00 D 7 1840 55.0 9.0 34 0.18 3.10 2.94 0.38 82 24 
6/26/00 16:00 
6/26/00 22:00 D 6 2200 50.0 8.5 140 0.14 4.30 2.85 0.57 52 20 
6/26/00 10:00 
6/27/00 10:00 D 6 2040 280.0 8.7 48 0.67 8.90 7.96 0.67 460 110 
6/27/00 15:00 
6/27/00 16:00 D 6 2100 95.0 8.9 120 0.22 6.30 3.37 0.47 98 28 
6/27/00 21:00 
6/27/00 22:00 D 6 2010 21.0 8.2 57 0.16 2.70 4.28 1.17 20 18 
6/28/00 3:00 
6/28/00 4:00 D 6 1880 230.0 8.3 42 0.13 4.20 6.43 1.10 310 280 
6/28/00 9:00 
6/28/00 10:00 D 6 1850 380.0 8.7 100 0.46 7.70 7.96 0.81 490 126 
6/28/00 15:00 
6/28/00 16:00 D 6 1880 140.0 8.8 120 0.18 3.30 3.67 0.47 160 46 
6/28/00 21:00 
6/28/00 22:00 D 6 1710 19.0 8.3 70 0.13 2.50 4.59 1.48 12 8 
6/29/00 3:00 
6/29/00 4:00 D 6 1610 160.0 8.3 57 0.10 2.60 4.59 1.09 76 21 
6/29/00 9:00 
6/29/00 10:00 D 6 1590 100.0 8.9 44 0.29 4.40 3.00 120 23 
6/29/00 15:00 
6/29/00 16:00 D 6 1610 60.0 8.8 53 0.20 4.30 2.14 65 7 
6/29/00 21:00 
6/29/00 22:00 D 6 2340 22.0 8.1 30 0.14 2.70 3.98 28 14 
6/30/00 3:00 
6/30/00 4:00 D 6 1950 110.0 8.1 28 0.12 3.80 5.20 120 34 
6/30/00 9:00 
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'NEW .. BAY WATERSHED • • 
'STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Pb NI 

Type # umtios NTU 
DSBRCP 5/19/99 D 1 

9/13/99 10:00 D 24 920 2.30 8.60 <0.2 0.21 8 3 
9/14/99 9:00 
9/14/99 10:00 D 24 870 1.60 8.50 2.38 <0.05 <0.2 0.15 14 10 
9/15/99 9:00 
9/14/99 10:00 D 24 870 1.50 8.50 2.42 <0.05 <0.2 0.15 4 
9/15/99 9:00 
9/15/99 10:00 D 24 950 1.00 8.60 4.31 <0.05 <0.2 0.09 4 
9/16/99 9:00 
9/16/99 10:00 D 24 925 1.80 8.50 4.71 0.06 <0.2 0.18 6 4 
9/17/99 9:00 
9/17/99 10:00 D 6 905 1.60 8.50 4.13 <0.05 <0.2 0.09 0.02 9 5 
9/17/99 15:00 
9/17/99 16:00 D 6 905 0.45 8.50 4.14 <0.05 <0.2 0.10 0.02 6 2 
9/17/99 21:00 
9/17/99 22:00 D 6 900 0.60 8.60 4.58 <0.05 <0.2 0.07 0.01 4 
9/1-8199 3:00 
9/18/99 4:00 D 6 895 2.30 8.50 4.71 <0.05 <0.2 0.18 0.05 20 5 
9/18/99 9:00 
9/18/99 10:00 D 24 915 2.90 8.50 4.60 <0.05 <0.2 0.25 9 5 
9/19/99 9:00 
9/19/99 10:00 D 20 895 0.55 8.50 5.02 <0.05 <0.2 0.12 8 3 
9/20/99 7:00 
9/19/99 10:00 D 24 9~5 0.65 8.50 4.75 <0.05 <0.2 0.15 6 4 
9/20/99 9:00 
5/12/00 11:16 D 2.70 
6/20/00 10:00 D s· 800 2.20 8.50 0.47 <0.05 <0.2 0.12 <10 <1 
6/20/00 15:00 
6/20/00 10:00 D 24 790 4.0 8.4 2.0 <0.05 <0.2 0.31 <10 <1 
6/21/00 15:00 
6/21/00 10:00 D 4 565 13.0 7.8 8.4 0.13 1.60 1.38 14 9 
6/21/00 13:00 
6/21/00 17:00 D 17 845 2.1 8.4 2.1 <0.05 0.27 0.31 <10 <1 
6/21/00 9:00 

' 6/22/00 9:50 D 1 850 1.3 8.2 1.5 <0.05 <0.2 0.12 <10 <1 
6/22/00 10:00 D 24 850 1.3 8.4 1.8 <0.05 <0.2 0.15 <10 <1 
6/23/00 9:00 
6/23/00 10:00 D 24 760 12.0 8.4 4.0 0.09 6.00 1.84 22 19 
6/24/00 9:00 
6/24/00 10:00 D 3 <0.44 <0.05 1.30 3.67 
6/24/00 12:00 
6/25/00 10:00 D 24 740 20.0 7.6 3.1 0.9 7.20 3.37 11 9 
6/26/00 9:00 
6/27/00 10:00 D 24 590 3.0 8.4 14.0 0.3 1.80 4.90 <10 <1 
6/26/00 9:00 
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NEWPORT BAY WATERSHED 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cu Pb NI Ag Hardness 
Type # umhos NTU mg/L 

CSCS03 5/19/99 D 
6/2/99 10:15 D 
6n/99 10:24 D 

6/16/99 9:30 D 
6/21/99 12:00 D 7.9 <0.05 0.52 0.08 

7/2/99 9:15 D 66.0 
7"/99 8:50 D 68.6 

7/14/99 11:00 D 1 68.6 
7/20/99 12:55 D 1 36.1 
8/16/99 11:45 D 1 59.0 
8/23/99 14:20 D 1 69.1 
9/13/99 10:00 D 24 2800 9.1 8.4 69.5 <0.05 0.37 0.21 15 8 
9/14/99 9:00 
9/14/99 10:00 D 24 2640 8.3 8.6 70.4 <0.05 -0.65 0.18 19 14 
9/15/99 9:00 
9/15/99 10:00 D 24 2900 7.0 8.4 74.8 <0.05 0.72 0.15 14 5 
9/16199 9:00 
9/16/99 10:00 D 24 2840 5.8 8.4 130.0 <0.05 0.36 0.19 12 3 
9/17/99 9:00 
9/16/99 10:00 D 24 2810 5.8 8.4 118.0 <0.05 0.54 0.15 11 8 
9/17/99 9:00 
9/17/99 10:00 D 24 2700 4.1 8.4 128.0 <0.05 0.48 0.12 9 6 
9/18/99 9:00 
9/17/99 10:00 D 24 2760 3.5 8.4 94.6 <0.05 0.43 0.18 13 6 
9/18/99 9:00 
9/18/99 10:00 D 24 2650 5.3 8.4 81.4 <0.05 0.65 0.34 14 5 
9/19/99 9:00 
9/19/99 10:00 D 24 2780 3.9 8.4 96.4 <0.05 0.57 0.12 12 3 
9/20/99 9:00 
5/12/00 13:33 D 1 75.0 
6/19/00 12:00 D 22 2700 2.7 8.3 75.0 <0.05 0.39 0.06 0.13 <10 <1 
6/20/00 9:00 
6/20/00 10:00 D 24 2470 3.2 8.4 79.0 <0.05 0.35 0.15 <10 <1 
6/21/00 9:00 
6/21/00 10:00 D 24 2840 2.3 8.4 75.0 <0.05 0.42 <0.061 <10 <1 
6/22/00 9:00 
6/22/00 10:00 D 24 2820 2.0 8.4 79.0 <0.05 0.51 0.06 <10 <1 
6/23/00 9:00 
6/22/00 10:00 D 24 2780 2.3 8.4 79.0 <0.05 0.69 0.06 <10 <1 
6/23/00 9:00 
6/23/00 10:00 D 24 2840 4.3 8.3 75.0 <0.05 0.56 0.06 <10 <1 
6/24/00 9:00 
6/24/00 10:00 D 4 2720 7.9 8.5 53.0 <0.05 0.73 0.09 <10 <1 
6/24/00 13:00 
6/25/00 9:00 D 2760 10.7 8.4 57.0 <0.05 0.70 0.12 15 7 
6/26/00 10:00 D 24 2770 5.1 8.3 75.0 <0.05 0.30 0.09 <10 <1 
6/27/00 9:00 
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New& BAY WATERSHED • • 
.: ... II~ ,:~L !~L Hardness I STJ{TIC,111 DATE TIME SA;PLES y:~QII ~~~ 

pH =~,~ ==(! !:: :: o-PCJ4 ;:~ ::! ,: 11:~ ;L T e # mg/L [[lq£b 

RCWF26 8/21/91 14:20 0 1 1500 2.7 8.4 150 1.2 2.1 11 8 <5 
3/20/92 18:00 ST 7 340 7000 7.9 15 0.3 1.4 10 7800 900 <20 <30 WllWill 43 <40 <10 110 140 
3/21/92 7:43 
3/27/92 5:43 ST 4 220 1000 7.6 18 0.1 2.5 1000 130 <7 40 W.,%.J 48 20 <2 r-L•tt 89 
3/27/92 7:43 
4/22/92 14:00 0 1 1700 10 7.9 310 13 14 3.8 180 27 
5/27/92 13:50 0 1 1700 13 7.7 190 6.4 9.1 4.7 310 51 
6/23/92 13:00 0 1 1600 33 8.4 190 1.8 3 2.4 66 11 
7/22/92 13:35 0 1 1100 19 8.8 77 0.3 0.5 1.7 30 9 

11/18/92 11:45 0 1 1100 2.9 8.2 31 0.25 0.6 3.9 <5 <5 
12/29/92 11:00 ST 1 240 6100 8.3 4.7 0.26 9.3 25 10000 870 <20 <30 47 2 <40 <10 <120 
2/18/93 15:00 ST 4 510 3100 8.3 19 0.58 7.9 19 6700 580 tffll1TI 30 lliBfJJJ 110 27 <4 69 180 
2/19/93 1:00 
2/23/93 15:00 ST 3 320 2000 8.1 6.9 0.86 5.3 13 4500 520 fill,lfTu 12 <30 9.6 20 <4 FI1.llT 140 
2/23/93 19:00 
4/21/93 11:05 s 1 1200 680 8.2 75 8.4 10 6.7 1300 75 
5/26/93 12:00 OT 1 1800 42 7.9 330 25 22 2.6 100 12 <0.4 1.2 1.3 <0.8 <0.2 4.8 
8/18/93 12:15 0 1 1500 15.4 8.0 200 6.2 6.8 6.6 41 14 

11/17/93 14:15 0 1 1400 3.3 7.9 200 6.6 8.3 12 7 7 
4/20/94 12:15 0 1 2200 22 7.3 <0.2 56 55 10 230 11 
5/26/94 14:15 0 1 1300 46 8.3 100 6.1 5.4 3.0 130 20 
6/30/94 11:25 0 1 1400 3.4 8.5 110 0.25 0.79 3.0 9 <5 

10/26/94 12:00 0 1 1100 1.7 8.2 18 0.21 0.65 0.36 46 7 
11/30/94 12:00 0 1 1200 26 8.3 3.2 <0.1 0.82 1 64 16 

7/26195 13:45 0 1 1200 18.0 9.3 26.0 0.60 1.60 2.00 90 15 
3/12/96 21:23 ST 5 180 510.0 7.7 6.9 0.55 3.60 4.30 1300 130 4 40 63 50 32 <1 310 56 
3/12/96 22:23 
3/13/96 0:23 ST 5 320 3700.0 7.5 27.0 0.94 12.00 14.00 5800 720 10 96 160 300 110 2 450 350 
3/13/96 20:23 
4/1/96 13:42 ST 5 1800 62.0 7.8 120.0 1.80 5.10 5.10 100 19 2 <10 32 6 8 <1 42 480 
4/1/96 17:42 
4/1/96 18:42 ST 5 900 270.0 7.1 58.0 2.00 9.80 4.40 480 78 3 16 260 23 27 170 324 
4/1/96 22:42 
4/3/96 8:24 ST 11 1500 76.0 7.8 69.0 9.00 9.90 9.50 135 29 <1 <10 42 5 7 <1 40 592 
4/4/96 16:24 

4/17/96 20:54 OT 1 10.0 28.00 98.00 44.00 43 1 WIIJ.l@ 
4/23/96 14:15 OT 8 1200 140.0 8.3 130.0 0.96 2.50 2.50 320 60 

::X::.:...:~:v::S··~ ~ 
12 f'.Wflft'V 7 3 <1 71 420 

4/24/96 10:15 
5/29/96 12:30 OT 12 1300 140.0 8.6 68.0 0.17 1.60 6.10 190 30 2 <10 30 4 11 <1 55 356 
5/30/96 8:30 
6/20/96 10:30 OT 1 1100 9.8 8.4 110.0 0.20 1.80 4.20 17 10 <1 <10 5 <2 10 <1 43 
7/24/96 16:00 DT 23 1400 20.0 8.1 75.0 7.20 7.80 2.50 27 10 <1 <10 21 <2 8 <1 26 406 
7/25196 14:00 
8/27/96 14:30 DT 18 1100 11.0 8.4 28.0 0.21 1.10 1.40 14 5 <1 <10 10 <2 <4 <1 56 265 
8/28/96 8:30 
9/24/96 13:30 OT 4 1000 20.0 8.9 29.0 0.19 1.60 1.10 26 8 <1 <10 29 <2 <4 <1 29 425 
9/24/96 16:30 

11/21/96 10:38 ST 5 700 150.0 7.3 61.0 0.47 3.80 2.90 230 38 <1 <10 &8¥1 12 13 <1 140 262 
11/21/96 11:38 

Appendix 5.2 

0016545



NEWPORT BAY WATERSHED 

I STlTIDR OATE TIME ~L, y:,a ~;: pH ;;: ==: ;:: ;: o-P04 

~=~ ;:. ,: .. ,:. I~~ ;: .. 11:L ,:t ,!~ Haraness 
mg/L IJlcul. 

RCWF26 11/22/96 3:38 ST 7 610 1900.0 7.9 32.0 0.45 4.40 8.00 3000 230 6 79 mm 47 49 <1 390 570 
11/22/96 19:38 
2/27/97 11:30 OT 1 780 180.0 7.5 6.5 7.00 13.00 2.30 190 48 
3/12/97 11:05 OT 1 1700 330.0 7.9 300.0 25.00 2.60 19.00 370 55 2 <10 24 8 14 <1 29 514 
4/16/97 13:30 OT 1 1300 450.0 8.3 130.0 0.51 3.50 5.70 480 74 4 20 24 10 14 2 110 458 
5/20/97 13:10 OT 5 110.0 2.70 5.50 6.70 1 11 24 54 11 <1 120 
5/20/97 17:10 
6/10/97 8:02 OT 21 1500 25.0 8.0 160.0 3.40 4.30 3.20 <6 <6 <1 <10 18 2 5 <1 35 
6/11/97 4:02 
6/20/00 10:00 OT 3 8.9 <0.05 2.20 2.60 <1 <10 5 <2 <:4 <1 25 
6/20/00 12:00 1.2 <10 17 5 8 <1 54 
6/21/00 19:00 0 3 4.8 <0.05 3.60 2.45 
6/22/00 2:00 
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NEW. BAY WATERSHED • • 
:.. ,:~L : ;. ,:~ ,!;L Haraness I STJ{Tlar.J DATE TIME ~[~ u!~ga ~;: pH =~! ::r ;:: ;:_ o-PCU ;:! ~:! ,: .. mg/L 01qlb 

HCWF27 6/19/91 14:00 D 1 0.9 
7/23/91 16:00 D 1 1400 3.5 7.2 0.7 0.1 3.2 6.4 180 52 
8/21/91 14:40 D 1 1400 4.6 7.4 28 0.2 1.8 4.8 250 160 
9/17/91 12:20 D 1 920 15 7.6 0.2 <0.1 1.2 8.5 37 16 

10/16/91 13:30 D 1 830 15 7.4 1.8 <0.1 1.2 5.2 94 17 
12/18/91 12:15 D 1 1300 1.4 7.6 2.9 0.6 <0.5 72 <5 <5 
4/22/92 13:50 D 1 1200 1.2 7.6 2.5 <0.1 0.7 5.1 48 15 
5/27/92 13:30 D 1 1300 4 7.8 21 0.2 12 4.3 <5 <5 
6/23/92 12:40 D 1 1300 80 7.8 1.9 <0.1 2.4 6.7 180 29 
7/22/92 13:20 D 1 870 6.6 8.2 2.1 0.1 0.5 3.4 6 5 
8/26/92 11:00 D 1 880 9 8.3 1.6 0.1 0.2 0.7 18 7 
9/23/92 11:40 D 1 1000 2.6 8.3 53 2.9 4 3.8 <5 <5 

10/28/92 14:10 D 1 . 1500 31 7.4 200 1.5 4 7 31 12 
11/18/92 11:35 D 1 1300 3.8 7.7 7.9 0.21 1.2 6.7 <5 <5 
12/16/92 11:40 D 1 1900 15 7.4 50 <20 21 17 13 9 
12/29/92 10:45 DT 1 5.7 0.35 12 38 <20 <30 21 2 <40 <10 240 
3/17/93 10:35 D 1 2100 45 7.4 530 48 48 19 30 8 
4/21/93 10:50 D 1 3000 100 7.1 800 69 67 5.7 120 22 
5/26/93 11:45 DT 1 1100 7.8 7.8 120 2.2 4.1 5.2 8 <5 <0.4 1.9 2.6 1.7 <0.2 13 

6/9/93 11:40 D 1 2400 25 7.5 600 53 55 4.8 17 8 
7/14/93 12:40 D 1 1100 3 8.4 8.4 <0.1 1.4 2.6 <5 <5 
8/18/93 12:00 D 1 2300 11 7.5 450 31 33 6.9 <5 <5 
9/15/93 13:20 D 1 1400 10 7.7 160 6.2 7.5 6.0 <5 <5 

10/27/93 14:10 D 1 1500 19 7.2 17 0.23 3.8 9.6 23 16 
11/17/93 14:00 D 1 1300 1.4 7.6 26 0.18 1.8 5.1 <5 <5 

1/18/94 13:30 D 1 1200 68 7.9 16 0.19 1.3 2.7 14 <5 
4/20/94 12:10 D 1 1400 4.4 7.6 4.8 0.36 1.5 4.9 12 <5 
6/30/94 11:15 D 1 1300 2.3 7.6 0.47 0.22 0.85 3.9 5 <5 

10/26/94 11:45 D 1 2900 1.4 7.5 110 16 32 21 210 46 
11/30/94 11:45 D 1 1500 2.9 7.7 19 0.12 2.1 3.9 22 7 
5/17/95 14:15 D 1 8000 7 7.7 7.9 0.40 0.74 3.8 14 <6 
7/26/95 13:30 D 1 1500 27.0 7.6 160.0 8.50 9.70 4.50 73 11 
8/30/95 12:00 D 1 1400 81.0 8.1 100.0 0.32 2.30 5.90 160 23 
9/20/95 13:25 DT 1 1900 9.1 7.6 320.0 0.54 5.20 3.40 12 6 <1 <10 17 2 <40 <1 35 

11/15/95 10:55 D 1 1300 9.0 8.0 3.6 <0.10 1.20 3.30 <6 <6 
12/6/95 11:00 D 1 1100 9.3 8.2 4.9 0.15 1.30 3.60 20 <6 
2/14/96 12:20 D 1 1300 3.9 8.0 64.0 2.60 8.90 4.00 13 7 
4/24/96 14:00 D 1 1100 8.3 8.8 0.5 0.12 1.70 2.50 81 18 
5/30/96 13:30 D 1 1000 17.0 9.1 <0.2 0.16 2.70 3.80 100 23 
6/20/96 10:15 D 1 1200 2.0 9.6 7.3 0.25 13.00 2.40 13 10 
7/24/96 15:50 D 1 1800 8.5 8.0 180.0 33.00 26.00 4.90 10 <6 
8/27/96 14:50 D 1 1400 3.8 8.3 120.0 0.27 2.20 3.00 12 7 
9/24/96 14:25 D 1 980 18.0 8.5 31.0 0.20 1.70 3.60 55 20 
1/29/97 15:15 D 1 930 12.0 7.8 67.0 0.50 2.70 2.70 <6 <6 
2/27/97 11:20 D 1 1600 15.0 7.5 240.0 28.00 22.00 1.80 <6 <6 
3/12/97 10:55 D 1 1900 55.0 7.7 460.0 42.00 38.00 24.00 51 14 
4/15/97 13:20 D 1 1400 39.0 7.7 150.0 0.64 2.00 6.00 48 12 
5/20/97 11:20 D 1 1400 44.0 7.3 190.0 20.00 19.00 11.00 42 <6 
6/10/97 8:30 D 1 1700 16.0 7.4 240.0 18.00 16.00 4.40 13 7 

7/8/97 13:35 D 1 970 11 8.1 21 <0.1 2.2 4.80 80 19 
8/15/97 14:00 D 1 840 56 7.8 36 1 4.4 6.10 77 18 
9/24/97 10:30 D 1 920 8.4 7.9 2.4 <0.1 1.3 2.40 7 <6 

10/29/97 12:05 D 1 1100 15 7.7 1.0 0.20 1.7 4.00 22 9 
6/24/98 11:00 D 1 700 7.9 7.7 2.0 0 " 5.50 24 10 
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NEWPORT BAY WATERSHED 

I STATION bATE TIME ¥:;;'e: u!~os ~~~ ! Raraness I pR = :: !: ::: o-P04 ~:! !:! .~~ ;L ~~ .:~ .:~ .!~ mg/L mq/L 

HINF28 6/19/91 13:30 DT 1 2000 12.0 8.8 300 0.80 3.60 7.90 <5 <5 <7 <10 <30 <20 <10 <2 <10 
7/23/91 15:20 DT 1 1700 4.8 9.2 170 0.60 11.00 6.10 <5 <5 <20 <40 30 <2 <40 <10 30 476 
8/21/91 14:00 D 1 320 
9/17/91 11:55 D 1 2000 13.0 8.4 300 3.10 5.50 6.60 25 14 

10/16/91 13:10 D 1 230 
4/22/92 13:15 DT 1 1500 5.3 7.9 290 9.60 9.80 4.50 110 16 <20 <30 <20 2 <40 <10 20 520 
5/27/92 12:50 D 1 1700 12.0 8.0 140 5.20 6.80 6.90 30 13 
1/27/93 13:10 D 1 1900 150.0 7.7 360 28.00 30.00 14.00 170 25 
3/17/93 10:20 D 1 1600 140.0 7.7 370 13.00 15.00 13.00 160 22 
5/26/93 11:15 DT 1 1100 120.0 8.4 120 2.90 5.10 5.90 210 27 <20 <30 <20 <2 <40 <10 18 660 
6/9/93 11:20 D 1 280 

7/14/93 12:20 DT 1 1600 27.0 8.5 120 0.18 3.30 4.40 40 17 
8/18/93 11:45 D 1 200 
9/15/93 12:55 DT 1 2100 11.0 7.0 270 5.00 9.40 9.70 5.0 4 

11/17/93 13:45 D 1 20 
1/18/94 13:00 DT 1 1300 190.0 8.2 120 7.20 8.10 6.30 220 35 
4/20/94 11:45 D 1 2000 25.0 7.8 170 26.00 27.00 18.00 410 6 
5/26/94 13:50 D 1 720 
6/30/94 11:00 D 1 170 

10/26/94 11:10 D 1 2500 65.0 7.8 300 8.70 10.00 9.80 160 20 
5/17/95 13:50 D 1 2400 52.0 8.0 460 24.00 27.00 4.70 60 12 

10/24/95 14:50 D 1 1000 1200.0 8.0 77 4.00 11.00 11.00 1300 88 
4/24/96 13:35 D 1 2300 26.0 7.8 580 40.00 31.00 6.70 24 12 
7/24/96 15:25 D 1 1800 28.0 7.8 140 7.80 7.80 5.20 30 12 
11/5/96 14:20 D 1 1600 62.0 8.1 210 4.30 5.40 5.30 57 10 
12/4/96 16:20 D 1 1100 47.0 8.3 79 1.00 2.10 2.90 46 10 
4/15/97 13:05 D 1 2000 250.0 7.2 260 11.00 12.00 13.00 310 53 

7/8/97 13:00 D 1 2200 20 9.0 85 0 3.1 4 74 16 
10/29/97 11:45 D 1 2200 390 8.0 210 12 14 14 550 62 

4/21/98 8:05 D 1 1520 26 7.51 346 13 13.2 3 31 13 
10/5/99 11:10 D 12 1390 950.0 7.9 70.4 2.62 6.00 12.50 1.15 <2300 <1900 
10/5/99 22:10 
11/4/99 9:40 D 24 2130 1000.0 7.7 317 15.00 9.40 48.30 5 .. 35 4100 <1700 
11/5/99 8:40 
12/1/99 4:25 D 24 1810 210.0 7.8 132 1.12 3.20 8.26 0.21 140 <110 
12/2/99 18:25 

12/14/99 12:03 D 24 2020 320.0 7.2 154 7.06 12.00 11.90 1.54 430 150 
12/15/99 11:03 
12/28/99 13:33 D 24 1730 290.0 7.7 96.8 0.24 6.30 10.10 2.10 <440 <320 
12/29/99 12:33 

1/12/00 10:25 D 24 2010 340.0 7.8 212 8.65 9.40 13.50 410 260 
1/13/00 9:25 
1/21/00 9:33 D 24 1620 290.0 7.9 169 8.61 11.00 10.70 2.45 330 230 
1/22/00 8:33 
1/26/00 10:15 ST <16 70.5 Wf,,1 ~!:~ <71 <2 514 324 
1/26/00 10:15 SF 9.97 11 <39 <2 149 368 
2/10/00 8:00 D 10 1880 1100.0 7.9 240 4.10 9.30 3.52 2.46 <1440 <580 
2/10/00 17:00 
2/10/00 18:00 D 14 1500 460.0 7.5 250 1.24 5.20 2.82 3.10 830 <360 
2/11/00 7:00 
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NEW. BAY WATERSHED • • Is':: :o Tl: 
:44 i='Vi u;;, ;w; :.: ; ;;; ;; ; ii ; ~! : .. ,:L .:~ = ! ,:~ ,!~ Ra~~~ss 

3/10/00 5:44 
3/22/00 14:10 D 18 2330 80.0 7.6 590 47.90 52.00 20.50 5.48 140 42 
3/23/00 7:10 

4/4/00 10:19 D 24 2370 51.0 7.3 540 32.00 0.20 22.60 6.21 80 20 
4/5/00 9:19 

4/20/00 9:15 D 1930 142.0 7.5 450 23.90 31.00 23.60 4.65 150 104 
4/20/00 9:15 
5/12/00 12:30 D 2070 78.0 7.6 400 18.10 15.00 13.20 4.27 74 24 
5/12/00 12:30 
5/31/00 12:00 D 1670 74.0 8.7 77 <0.05 2.60 5.20 1.31 98 66 
5/31/00 12:00 

617100 10:30 D 1820 86.2 8.6 73 0.13 3.10 9.79 2.25 150 96 
6/7/00 10:30 

6/27/00 12:30 D 1.35 
6/27/00 12:30 
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NEWPORT BAY WATERSHED 

I stA"tlON bA'fE TIME SAMi!LEs 
u!~os ~';~ ::! = ;: o-P04 ~:! ~=- ,:~ :; ,!~ ,:,. ;_ .:~ Raraness pH = Ty # mg/L ma/L 

CMCG02 2/12/92 14:00 ST 6 110 19.0 7.0 2.3 0.15 0.50 1.40 42 16 aWM <6 <10 <2 32 
2/12/92 19:00 
2/13/92 13:10 ST 4 600 12.0 7.7 3.1 0.10 0.50 1.70 <5 <5 <2 <6 <10 <2 32 
2/13/92 16:10 
2/15192 9:00 ST 12 140 21.0 7.3 1.2 0.10 0.50 1.40 24 11 <2 <6 <10 <2 50 
2/15192 20:00 
2/15/92 21:00 ST 9 180 11.0 7.3 1.5 0.10 0.50 1.10 13 8 <2 <6 <10 <2 52 
2/16192 8:00 

3/1/92 19:46 ST 4 170 34.0 6.8 5.2 0.30 1.80 0.80 72 30 <2 <6 <10 <2 lli~ 64 
3/1/92 23:46 
3/1/92 22:46 ST 10 140 30;() 7.0 3.3 0.20 1.40 0.90 18 13 <2 <6 <10 <2 Blfil 58 
3/2/92 7:46 
3/2/92 9:46 ST 10 110 38.0 7.1 1.3 0.10 1.30 1.00 37 23 <2 <6 <10 <2 mfi 40 
3/2/92 18:46 

<10 3/3192 10:05 ST 8 450 100.0 7.5 7.7 0.10 2.30 0.70 60 13 <2 <6 <2 90 130 
3/3192 17:05 
2/7/93 20:00 ST 3 130 8.2 7.1 2.1 0.23 0.55 0.97 14 9 <20 <30 <20 8.3 <40 <10 ,,. 37.6 
2/8/93 4:00 
2/8/93 6:00 ST 5 300 39.0 7.1 1.8 0.16 1.00 1.20 47 22 <20 <30 ramw 21 <40 <10 l&B1 70 
2/8/93 14:00 
2/8/93 16:00 ST 3 88 24.0 7.1 1.0 0.16 0.62 1.00 52 20 <20 <30 <20 Bl¥E <40 <10 m1m 24.8 
2/8/93 20:00 

2/18/93 12:50 ST 8 180 27.0 7.6 1.8 0.14 0.65 1.00 30 16 <7 <10 <30 14 <3 <4 •• 50 
2/19/93 10:50 
2/19/93 12:50 ST 8 210 20.0 7.5 1.7 0.14 0.51 0.89 13 11 <7 <10 <30 7.3 <3 <4 mm1 56 
2/20/93 10:50 
2/20/93 12:49 ST 2 260 44.0 7.7 1.4 0.10 0.69 0.61 35 21 <7 <10 <30 19 <3 <4 90 86 
2/20/93 14:49 
2/23/93 11:48 ST 4 140 46.0 7.4 0.8 0.10 1.10 1.30 68 30 <7 <10 ffiBillll 21 8.6 <4 &Btl1 36 
2/23/93 17:48 
2/23/93 19:48 ST 3 430 25.0 7.7 1.8 <0.1 55.00 0.80 15 <5 <7 <10 <30 6.3 9.4 <4 &WS. 96 
2/24/93 3:48 
2/25193 10:42 ST 11 2000 7.0 8.6 8.5 0.11 0.56 0.25 <5 <5 <7 <10 <30 <2 <3 <4 <20 412 
2/26/93 6:42 
2/26/93 8:42 ST 6 180 46.0 7.5 1.4 0.18 0.75 0.72 43 21 <7 11 <30 19 10 <4 mm 44 
2/26/93 18:42 
3/1/93 14:00 ST 1 1900 4.1 9.6 3.6 0.10 0.44 0.66 5 9 <7 <10 <30 <2 <3 <4 <20 320 

10/17/93 6:41 ST 7 570 24.0 7.4 8.1 0.22 3.60 2.30 66 37 <5 11 mm <5o <40 <10 PWill 142 
10/17/93 18:41 
10/17/93 20:41 ST 8 990 5.3 8.0 2.0 0.26 1.50 1.90 12 10 <5 <10 30 <50 <40 <10 100 254 
10/18/93 10:41 
10/18/93 12:41 ST 12 1100 4.7 8.0 0.2 0.17 2.30 1.50 6 5 <5 <10 37 <2 <40 <10 72 364 
10/19/93 10:41 
10/19/93 12:41 ST 12 1200 5.0 8.1 0.7 0.10 1.40 1.50 <5 <5 <5 <10 31 <2 <40 <10 31 320 
10/20/93 10:41 
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NEWP. BAY WATERSHED • • I STATION DATE TIME s;PLEs w:os ·~: pH = :,! :: =-
o-MU = :: ~: ~ .:~ .! ~: ,.!~ Ha:ness 

T pe # mg/L afb 

CMCG02 11/11/93 3:30 ST 6 440 45.0 7.1 11.0 0.20 6.20 3.70 160 81 <5 <10 42 <40 <10 mm.@ 102 
11/11/93 13:30 
11/11/93 15:30 ST 12 880 7.8 7.8 4.4 0.10 2.20 1.60 21 10 <5 <10 7.8 <40 <10 100 234 
11/12/93 13:30 
11/12/93 15:30 ST 11 1200 2.3 8.1 1.2 0.55 1.30 1.30 <5 <5 <5 <10 21 <2 <40 <10 47 402 
11/13/93 11:30 
11/13/93 13:30 ST 12 1700 2.4 8.1 4.1 0.29 13.00 1.70 17 6.0 <5 <10 41 <2 <40 <10 63 404 
11/14/93 11:30 
11/14/93 13:30 ST 7 1200 2.3 8.0 0.4 0.21 0.97 1.40 <5 <5 <5 <10 38 <2 <40 <10 77 316 
11/15/93 1:30 
11/30/93 1:36 ST 8 460 15.0 7.2 4.0 0.10 2.30 2.00 68 <5 <5 <10 &1W 20 <40 <10 ram 112 
11/30/93 15:36 
11/30/93 17:36 ST 8 860 2.5 7.9 4.6 0.25 1.00 0.88 <5 <5 <5 <10 21 2 <40 <10 57 236 
12/1/93 5:36 

12/19/93 2:31 ST 3 180 9.0 6.9 4.0 0.62 1.80 2.20 11 <5 <5 <10 -~ 9.4 <40 <10 ifJ~Eth 48 
12/19/93 6:31 
12/19/93 8:31 ST 14 770 2.6 8.0 1.7 0.10 1.30 1.30 <5 <5 <5 <10 23 2.3 <40 <10 49 209 
12/20/93 10:31 
12/20/93 12:31 ST 11 1000 1.4 8.0 0.2 0.10 0.47 3.80 <5 <5 <5 <10 23 <2 <40 <10 23 350 
12/21/93 8:31 
12/22/93 8:30 st 9 1000 6.8 8.0 3.9 0.10 1.40 1.00 7.0 <5 <5 <10 26 <2 <40 <10 33 298 
12/23/93 0:30 

3/3/95 6:59 ST 3 310 25.0 6.9 4.3 0.10 3.00 2.50 so 26 <1 <10 

8 
14 <40 1.8 1:t~,- 49 

3/3/95 10:59 
3/3/95 12:59 ST 18 830 16.0 8.6 1.3 0.13 1.70 0.90 10 9 <1 <10 6.4 <40 2.1 90 166 
3/4/95 22:59 
3/5/95 0:59 ST 11 81 11.0 7.2 0.4 0.11 0.91 0.77 22 7 <1 <10 

. 

, 6.3 <40 <1 tr• 23 
3/6/95 0:59 

3/10/95 22:01 ST 3 160 32.0 6.9 2.5 0.10 2.10 1.40 so 27 <1 <10 fuBfaffl[fil <40 <1 W:1,81~ 28 
3/11/95 2:01 
3/11/95 4:01 ST 15 730 12.0 7.6 3.3 0.12 2.30 1.30 17 11 <1 <10 mti 6.7 <40 <1 100 134 
3/12/95 8:01 
3/12/95 10:01 ST 25 2400 2.1 8.5 10.0 0.18 1.40 0.63 <6 <6 <1 <10 12 <2 <40 <1 71 490 
3/14/95 20:20 
3/21/95 5:57 ST 3 250 92.0 6.9 4.5 0.43 2.90 1.80 91 39 <1 <10 &)})J~;fil 26 <40 fRJW 110 
3/21/95 9:57 
3/21/95 11:57 ST 22 1800 4.0 8.5 7.2 0.10 0.72 0.62 <6 <6 <1 <10 16 <2 <40 <1 15 375 
3/22/95 5:57 
3/23/95 7:57 ST 6 430 15.0 8.0 1.7 0.10 0.97 1.20 24 10 <1 <10 NrDllJ 4 <40 53 64 
3/23/95 17:57 
3/23/95 19:57 ST 17 2300 2.4 8.4 10.0 0.10 0.99 1.60 7 6 <1 <10 15 <2 <40 17 446 
3/25/95 3:57 
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NEWPORT BAY WATERSHED 

: 
12/12/95 22:13 
12/13/95 0:13 ST 8 190 78.0 6.8 6.8 0.64 3.30 2.20 89 31 <1 <40 <1 52 
12/13/95 14:13 
12/14195 12:13 ST 29 1000 9.7 8.4 4.4 0.56 2.10 1.90 9 7 <1 <40 <1 87 240 
12/16/95 20:13 
1/19/96 4:39 ST 5 150 20.0 7.5 7.3 0.84 3.60 1.10 51 28 <1 10 &WR® 15 9 <1 Bll@ 42 
1/19/96 5:39 
1/19/96 7:39 ST 3 170 11.0 7.4 3.5 0.22 1.90 0.82 15 15 <1 <10 Bil 4 5 <1 fflll.ll 44 
1/19/96 11:39 
1/21/96 15:03 ST 5 <10 BIUABM 34 <1 ~l-ii~ 36 
1/21/96 16:35 
1/31/96 2:29 ST 5 100 61.0 7.1 2.7 0.48 3.20 1.40 50 25 2 12 34 11 <1 .. 30 
1/31/96 3:29 
1/31/96 5:29 ST 10 130 45.0 7.2 2.2 0.24 1.80 1.20 29 17 16 39 :lffifi~ 10 <1 110 40 
1/31/96 23:29 

2/1196 1:29 ST 29 830 13.0 8.8 2.3 1.10 3.20 1.20 8 12 <1 <10 31 3 11 100 198 
2/2/96 9:33 
213/96 11:29 ST 8 430 19.0 7.3 2.6 0.16 5.60 1.60 12 11 <1 <10 44 9 7 3 100 90 
2/4/96 1:29 

2/19/96 20:00 ST 4 340 170.0 7.1 4.6 0.95 9.50 5.20 200 130 2 <10 19 2 t\f.1111 116 
2/20/96 2:00 
2/20/96 4:00 ST 28 210 24.0 7.7 1.9 0.18 1.50 1.40 56 20 <1 <10 <2 <1 .. 50 
2/22/96 10:00 
2/22/96 12:00 ST 16 1100 11.0 9.1 1.7 0.22 3.30 2.20 7 10 <1 <10 2 10 <1 160 240 
2/23/96 18:00 

10/30/96 5:45 ST 2 15 

~ 
130 24 R\11! 330 

10/30/96 6:00 
10/30/96 8:45 ST 6 270 62.0 6.9 6.2 0.16 3.30 2.40 94 32 2 19 <1 Ml 60 
10/30/96 20:45 
10/30/96 22:45 ST 41 1100 8.2 8.3 1.0 0.60 1.60 1.60 <6 <6 <1 <10 26 4 6· <1 98 320 

11/3/96 6:45 
11/21/96 8:05 ST 5 170 42.0 6.7 9.6 0.64 3.80 1.90 39 23 <1 <10 iBIIJttWR!Jfal 16 <1 filllfilt 50 
11/21/96 9:05 
11/21/96 11:05 ST 9 130 28.0 7.0 3.7 0.19 1.90 1.60 36 15 <1 <10 f¥1J&?NtttHN 7 <1 81111 54 
11/22/96 3:05 

12/9/96 12:24 ST 5 350 72.0 6.7 5.8 0.37 3.60 2.00 89 41 <1 <10 ffi'BlfiwRM 12 <1 i-1RUlli 90 
12/9/96 13:24 
12/9/96 15:24 ST 5 270 82.0 7.3 2.9 0.14 1.30 1.40 29 16 <1 <10 &WW. 9 7 <1 &J&Wdt 76 

12/10/96 3:24 
12/10/96 5:24 ST 10 720 17.0 8.2 2.4 0.11 2.80 1.30. 44 10 2 <10 34 9 6 <1 130 194 
12/10/96 23:24 
12/12/96 13:24 ST 11 1000 9.3 8.9 3.3 0.26 4.20 <0.2 8 6 <1 <10 19 5 4 <1 120 265 
12/13/96 9:24 

1/1/97 15:21 ST 5 410 140.0 7.0 0.7 0.99 3.60 2.00 100 51 <1 11 49 31 15 <1 @!!111 90 
1/1/97 16:21 
1/1/97 18:21 ST 6 420 44.0 7.3 2.1 0.30 1.60 0.92 20 11 <1 <10 34 8 11 <1 190 112 
1/2/97 4:21 ' 

1/2/97 6:21 ST 16 610 20.0 8.5 1.3 0.34 1.20 0.73 15 8 <1 <10 34 7 8 <1 120 597 
1/3/97 14:21 I 
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NEW. BAY WATERSHED • • I STATICIII :!! ~! ;.. = ~ ~~ !~ Raraness bATE TIME SAMPLES Y:~QI ~;: pH =~: ==: ;:: ;: o-PCU ;:~ Type # mg/L Q'IQlb 

CMCG02 1/21/97 20:49 ST 5 320 68.0 7.3 2.1 0.66 <0.5 0.21 130 49 <1 <10 28 6 <1 140 144 
1/21/97 21:49 
1/21/97 23:49 ST 13 580 17.0 8.3 3.8 0.30 2.10 1.40 10 <6 <1 <10 5 <4 <1 40 140 
1/22/97 23:49 
1/23/97 1:49 ST 5 220 6.4 7.6 1.6 0.31 0.81 0.68 <6 <6 <1 <10 3 <4 <1 <10 60 
1/23/97 9:49 
1/23/97 11:49 ST 26 1300 9.8 8.8 2.2 0.28 2.10 0.66 <6 <6 <1 <10 <2 <4 <1 160 340 
1/25/97 13:49 
1/25197 15:49 ST 4 150 64.0 8.8 1.2 0.38 1.10 0.81 82 45 <1 <10 20 4 <1 Dtf 40 
1/25/97 21:49 
9/4/97 13:36 D 15 1400 4.3 8.0 0.59 0.18 2.7 2.10 1.40 10 8 
9/5/97 3:36 
9/5197 4:36 D 9 1300 3.9 8.2 0.4 <0.1 2.4 2.7 2 16 19 
9/5/97 12:36 

9/25197 11:56 ST 5 110 60 6.9 7.4 0.15 2.6 1.80 <0.5 74 40 1 10 44 25 8 <1 270 50 
9/25197 12:56 SF 2 <10 '- ' 53 6 <1 

11/10/97 8:58 SF 5 34.0 <0.5 <1 <10 23 <1 406 
11/10/97 9:58 
11/10/97 11:58 ST 9 700 130 6.8 8.2 1.70 15 5.90 <0.5 140 100 <1 <10 14 28 <1 1gm 174 
11/11/97 3:58 SF <1 <10 5 23 <1 
11/11/97 5:58 ST 24 740 14 8.1 1.8 0.28 3.0 2.00 <0.5 8 <6 <1 <10 5 11 <1 120 162 
11/13197 3:58 SF <1 <10 2 12 <1 94 
11/13/97 5:58 ST 14 300 37 7.6 4.6 0.41 2.0 1.40 <0.5 78 27 <1 <10 18 <4 <1 "lffli 96 
11/14/97 7:58 SF <1 <10 7 8 <1 
11/19/97 9:24 DT 12 780 4.8 9.2 1.0 <0.1 1.6 0.48 <0.5 18 6 
11/19/97 20:24 

12/6/97 12:10 ST 9 350 21 7.4 3.8 0.12 2.9 ~ 3.4 24 <20 <1 <10 8 4 <1 r. ... ,tr. 75 
12/7/97 8:10 SF <1 <10 3 <4 <1 
12/7197 10:10 ST 31 1100 11 7.8 3.8 <0.1 2.9 0.90 <0.5 <6 <6 <1 <10 22 3 <4 <1 85 234 

12/10/97 22:10 SF <1 <10 16 <2 4 <1 62 
12/18/97 12:06 ST 5 290 100 6.8 6.1 0.60 4.8 2.20 0.79 140 61 <1 10 31 11 <1 Rlff'n' 64 
12/18197 13:06 SF <1 <10 2 6 <1 
12/18197 15:06 ST 10 500 18 7.6 3.6 <0.5 1.3 1.00 0.74 9 9 <1 <10 6 <4 <1 77 134 
12/19/97 9:06 SF <1 <10 <2 <4 <1 66 
12/19/97 11:06 ST 23 1300 3.2 8.4 2.5 <0.5 0.73 1.30 <6 <6 <10 <10 <2 <4 <1 61 336 
12/22/97 11:06 SF <10 <10 <2 <4 <1 100 
12/23/97 8:47 D 13 1400 3.6 8.9 1.4 0.16 1.9 2.00 <6 <6 
12/23/97 19:47 
12/23/97 20:47 D 11 1500 1.5 8.4 1.8 <0.1 1.0 1.80 <6 <6 
12/24/97 7:47 

1/3/98 3:41 ST 5 190 40 6.3 7.8 0.72 3.8 1.90 <0.5 57 32 <1 <10 7 <1 h,:, .. % 60 
1/3/98 4:41 SF <1 <10 7 <1 
1/3/98 6:41 ST 14 1300 160 7.7 29.0 <0.5 2.2 1.40 <0.5 170 29 <1 <10 5 <1 30 360 
1/4/98 8:41 SF <1 <10 <2 7 <1 <10 
1/4/98 10:41 ST 34 750 9.0 8.4 2.8 0.69 1.1 0.73 <0.5 6 6 <1 <10 2 <4 <1 44 104 
1/7/98 2:41 SF <1 <10 <2 <4 <1 32 

1/20/98 D 24 1300 6.0 9.0 0.9 0.13 2.2 0.74 <0.5 <6 <6 
1/21/98 
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I !TJ(TIDR DATE TIME SAMPLES ,: 11!~"111 ~;: pH =~: ::! ;:: ~: o-PCJ4 ;:~ :: ,: ,!~ ~~ ,: ,:~ ,!~ Haraness 
Type # mg/L 111qlb 

CMCG02 2/6198 9:56 ST 5 350 22 6.8 4.4 <0.5 2.4 0.98 65 31 <1 5 t&p 15 6 <1 mtp. 68 
2/6/98 10:56 SF <1 5 6 5 <1 
2/6198 12:56 ST 11 300 19 7.5 3.5 <0.5 2.3 1.30 23 10 <1 4 mr~mm 9 <4 <1 47 74 
2n/98 8:56 SF 6 2 3 <4 <1 27 
2/7/98 18:56 ST 10 390 11.0 7.3 4.4 <0.5 2.1 1.50 11 7 <1.00 3 .lffi 7 2, <1.00 40 65 
2/8/98 12:56 SF <1.00 2 1 2; <1.00 32 
2/8/98 18:56 ST 5 220 8.6 7.2 2.6 <0.5 1.6 1.40 <6 <6 <1.00 2 .@ 5 1 <1.00 37 50 
2/9/98 2:56 SF <1.00 2 1 3' 4 32 

2/14/98 8:47 ST 5 200 22 7.0 5.3 <0.5 1.3 0.82 49 21 <1.00 5 01ff1W1 19 5 
:~:~~ Wlfl 50 

2/14/98 9:47 SF <1.00 2 1 2, 
2/14/98 11:47 ST 7 240 12 7.6 4.9 <0.5 0.82 1.10 17 8 <1.00 3 01wm 8 1.70 <1.00 36 50 
2/14/98 23:47 SF <1.00 6 20 3' <1.00 97 
2/15/98 1:47 ST 21 1900 4.4 8.2 12.4 <0.5 1.6 11.00 7 7 <1.00 2 12 1.80 5 <1.00 26 384 
2/16198 17:47 SF <1.00 2 19 <1.00 3 <1.00 31 
2/16/98 19:47 ST 10 450 11 8.0 4.0 <0.5 1.2 9.80 <1.00 

130 ~-
6 3 t,wl\&' 71 80 

2/17/98 13:47 SF <1.00 3' '., rg·'' 1 2 33 
2/17/98 15:47 ST 9 2000 4.9 8.2 13.3 <0.5 1.1 10.40 <1.00 4 48 4 14 <1.00 65 580 
2/18/98 7:47 SF <1.00 17 13 <1.00 8.20 1 30 
3/25/98 4:54 ST 5 532 .52 7.5 11.1 0.2 2.5 0.90 109 40 2 9 25 12 =~::~ 90 
3/25/98 5:54 SF <1.00 3 3 9 
3/25/98 7:54 ST 7 161 15 7.6 2.6 <0.1 <1.0 0.60 11 2 <1.00 4 ip, 11 3 <1/0~ 40 
3/25/98 19:54 SF <1.00 3 3 4, 
3/25/98 21:54 ST 27 1500 5.1 8.6 11.5 0.4 <1.0 0.90 3 <1 <1.00 3 35.0 & 5, <1.00 52 344 
3/28/98 1:54 SF <1.00 2 31 2 3.20 <1.00 38.0 
3/28/98 3:54 ST 13 1170 3.7 8.5 4.0 0.1 <1.0 0.30 5 <1.00 2 18 4 4 <1.00 48 276 
3/29/98 3:54 SF 18 3 16 1 5 <1.00 39 
4/20/98 11:45 D 23 1730 17 8.5 6.6 0.2 4.30 1.50 136 40 
4/21/98 9:45 
6122/98 11:40 D 1 1310 2.4 9.3 <1.3 <0.05 1.70 1.10 6.0 8.0 
7/15/98 10:00 D 24 1370 3.3 8.9 <1.3 <0.05 2.90 0.44 26 18 
7/16/98 9:00 
8/17/98 10:14 D 24 1370 3.7 8.6 <1.3 <0.05 3.60 0.70 22 10 
8/18/98 9:14 

9/4/98 8:58 ST 5 885 16 7.0 15 1.22 22.00 4.59 240 130 2 13 25 32 <2 rn~s1 250 
9/4/98 9:58 SF <1 12 10 31 <2 
9/4/98 11:58 ST 7 1290 5.9 7.5 4.8 0.27 4.80 1.96 35 20 <1 11 7 15 <2 159 260 
9/4/98 23:58 SF <1 13 4 15 <2 167 
9/5/98 1:58 ST 12 1000 3.1 8.1 <1.3 0.24 2.60 1.04 11 7 <1 <8 26 <2 5 <2 60 236 
9/5/98 23:58 SF <1 <8 20 <2 5 <2 50 
9/6/98 7:58 ST 23 1210 3.7 8.4 <1.3 0.12 2.20 1.04 11 8 <1 <8 24 <2 5 <2 49 284 
9/8/98 3:58 SF <1 <8 18 <2 4 <2 35 
9/8/98 9:11 D 24 1200 3.7 8.8 <1.3 <0.05 2.80 1.35 26 14 
9/9/98 8:11 

9/14/98 8:45 D 24 1250 43 8.9 1.5 0.1 8.12 2.20 150 68 
9/15/98 7:45 
9/21/98 9:18 D 24 1090 15 8.2 2.2 0.2 1.74 
9/22/98 8:18 
9/28/98 12:00 D 24 960 3.6 8.2 1.9 <0.05 2.03 0.77 12 6 
9/29/98 11:00 
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NEW. BAY WATERSHED • • ,: ,; ; :; ! !~L ,;~ Rara"ness 

1 s:::2 ,::a T:: ¥;Lt u;ga• v.y :: ~~; ;;; ; ;; o:Fll:A ~;! ~; mg/L 1/. ma/L 
:5 

10/14/98 11:15 
10/20/98 11:55 D 24 1210 5.3 7.8 6.2 0.70 7.50 2.54 14 7 
10/21/98 10:55 
10/26/98 10:04 D 24 1480 9.8 7.9 10.5 1.63 7.10 6.12 40 20 
10/27/98 9:04 
11/2/98 10:30 D 24 1050 4.4 8.7 <1.3 0.07 1.91 1.53 26 16 
11/3/98 9:30 D 
11/7/98 22:47 ST 5 1340 14 7.9 <1.3 0.06 4.47 5.81 80 40 <1 <8 5 6 <2 n~p 295 
11n/98 23:47 SF <1 <8 <2 4 <2 .. t~l~[ 

11/8/98 1:47 ST 12 630 6.4 7.7 5.7 0.11 2.62 2.36 40 20 <1 <8 11 5 <2 118 165 
11/8/98 23:47 SF <1 <8 2 6 <2 89 
11/9/98 1:47 ST 35 3010 6.2 8.3 6.2 0.77 4.20 1.53 16 12 <1 <8 5 6 <2 98 222 

11/11/98 21:47 SF <1 <8 3 6 <2 69 
11/18/98 11:34 D 24 1060 2.3 8.9 <1.3 0.08 1.40 1.29 24 14 
11/19/98 10:34 
11/28/98 4;49 ST 5 205 22 6.9 4.8 0.11 4.80 1.87 180 82 11 12 <2 mp 60 
11/28/98 5:49 SF <1 <8 7 <2 

,, 'f t 

11/28/98 7:49 ST 13 350 16 7.4 4.0 0.07 2.48 2.42 30 18 <1 <8 7 <2 •™ 88 
11/29/98 7:49 SF <1 <8 6 <2 
11/29/98 9:49 ST 26 875 2.6 8.5 <1.3 <0.05 1.50 1.87 12 8 <1 <8 <4 <2 47 208 

12/1/98 11:49 SF <1 <8 <4 <2 39 
12/1/98 13:49 ST 10 310 17 7.8 3.20 0.06 1.34 1.44 24 18 <1 <8 <4 <2 <10 84 
12/2/98 7:49 SF <1 <8 <4 75 <10 
12/7/98 10:03 D 24 745 · 290 8.2 1.36 <0,05 1.89 1.77 140 30 
12/8/98 9:03 

12/23/98 10:15 D 23 965 3.9 8.6 2.40 <0.05 0.82 0.73 so 6 
12/24/98 8:15 
12/28/98 8:11 D 24 1010 5.9 8.8 0.97 0.11 0.85 0.83 23 12 
12/29/98 7:11 

1/4/99 9:24 D 24 4450 2.8 8.4 4.60 <0.05 2.21 2.82 24 12 
1/5/99 8:24 

1/13/99 12:05 D 24 1050 2.9 8.5 4.30 0.21 1.21 0.67 4 2 
1/14/99 11:05 
1/19/99 8:53 DT 24 975 7.7 8.8 0.70 <0.05 2.28 1.74 40 24 5 28 5 5 24 4 27 
1/20/99 7:53 
1/25/99 3:34 ST 5 160 19 6.8 3.39 0.67 3.55 2.75 140 74 <1 9 10 <2 g.1 60 
1/25/99 4:34 SF <1 <8 7 <2 
1/25/99 6:34 ST 13 325 17 7.6 3.30 0.08 1.84 1.22 20 16 <1 <8 5 <2 96 120 
1/26/99 6:34 SF <1 <8 6 <2 65 
1/26/99 8:35 ST 15 260 17 7.5 2.38 0.14 1.26 1.13 46 24 <1 <8 <4 <2 fllWill 34 
1/27/99 12:35 SF <1 <8 <2 <4 <2 
1/27/99 14:35 ST 19 825 3.4 8.3 3.87 0.12 1.34 1.04 7 4 <1 <8 <2 <4 <2 34 216 
1/29/99 2:35 SF <1 <8 <2 <4 <2 26 

2/2/99 8:20 D 24 855 4.0 9.3 2.02 0.11 2.57 0.70 11 6 
2/3/99 7:20 
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: 
2/4/99 19:07 
214199 21:07 13 235 15 7.6 4.84 0.24 1.53 0.98 18 13 •• <4 40 
215/99 21:07 <2 <4 
215199 23:07 34 905 4.2 9.0 3.74 0.08 1.18 0.92 10 6 25 <2 <4 195 
218199 17:07 21 <2 <4 
219/99 16:04 5 260 24 7.4 5.72 0.32 4.52 1.71 100 48 <1 22 14 1¥111!}! 86 
219199 17:04 
219199 19:04 ST 6 235 15 7.8 2.68 0.09 1.61 0.77 20 12 <1 <8 .{] 6 4 <2 99 88 

2110199 5:04 SF <1 <8 <2 5 <2 65 
2110/99 7:04 ST 8 835 3.9 8.5 3.21 <0.05 0.86 0.92 10 6 <1 <8 23 <2 <4 <2 38 234 
2110199 21:04 SF <1 <8 22 2 <4 <2 122 
2118/99 10:24 D 24 965 2.9 8.7 2.99 0.06 1.13 1.04 9 6 
2119/99 9:24 
2122/99 11:44 D 24 1200 3.6 8.6 <0.44 <0.05 3.11 2.17 18 14 
2123199 10:44 

3/1199 11:15 D 24 1050 17 8.8 1.45 0.32 3.53 3.58 78 38 
312199 10:15 
3/8199 10:18 D 24 1030 7.6 8.5 0.70 1.46 3.28 5.36 16 4 
3/9/99 9:18 

3/11/99 11:18 ST 5 410 27 7.4 4.97 0.81 5.03 0.58 78 48 11 

ffi 
18 14 <2 r&WM 110 

3/11/99 12:18 
3111/99 14:18 ST 6 160 16 7.7 3.17 0.09 1.42 1.38 16 12 <1 8 8 5, <2 87 40 
3112/99 0:18 
3112/99 2:18 ST 37 1090 4.1 8.8 1.94 0.11 1.57 0.95 6 4 <1 <8 

. 

2 4 <2 48 276 
3/15/99 2:18 SF <1 <8 <2 5 <2 27 
3/22/99 11:39 D 24 1150 4.6 9.0 1.72 0.38 5.57 1.13 8 6 
3/23199 10:39 
3/25199 11:26 ST 5 185 30 6.6 2.68 0.44 4.00 1.99 200 36 <1 9 ~ill.IE® 22 12 <2 WfflWi 48 
3/25199 12:26 SF <1 <8 <2 7 <2 
3/25199 14:26 ST 9 270 8.5 7.7 2.16 0.08 0.80 0.77 8 6 <1 <8 w1rnm 4 <4 <2 82 78 
3/26/99 6:26 SF 1 <8 <2 <4 <2 69 
3/31/99 9:03 D 24 1330 9.7 8.7 <0.44 <0.05 1.24 2.97 14 10 
4/1/99 8:03 

4127199 9:55 D 24 980 14 9.0 1.58 0.22 3.18 0.98 52 34 
4128/99 8:55 

5/4199 9:06 D 24 1260 86 9.0 <0.44 <0.05 7.98 2.80 270 190 
5/5199 8:06 

5126/99 9:17 D 24 990 5.9 8.8 <0.44 0.08 1.95 0.86 24 16 
5126/99 9:17 DT 24 <1 9 36 4 6 <2 184 330 
5127199 8:17 
5127/99 8:17 DF 2 9 28 2 5 <2 124 
6/1/99 12:20 DT 24 <2 <8 30 16 5 <2 53 310 
6/2/99 11:20 
6/2/99 12:20 DT 24 750 4.3 9.1 <0.44 0.051 1.85 1.84 150 42 <2 <8 36 9 ~ <2 81 200 
6/3199 11:20 
6/7/99 9:18 DT 24 1160 25 8.9 4.09 <0.05 4.40 2.08 27 16 <2 <8 59 16 ~4 <2 89 260 
6n/99 9:18 D 24 
6/8/99 8:18 DF <2 <8 33 6 4 <2 31 
6/8199 8:18 
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. NEW. BAY WATERSHED • • 
.; .; .; .; .; ,;t ; Rar;ness I ,s:2 ::g T: i=L{: u;;, ~u~ :: ;; ;;; ;; ; o-P04 ; ~;! mg/L 

:5 ; 'Nrl¥= 
6/17/99 9:25 DF <1 <8 31 <2 4 <2 32 
6/23/99 15:00 DT 24 965 15 9.0 <0.44 0.165 5.03 0.903 16 10 <2 <8 30 <2 5 <2 32 352 
6/24/99 14:00 DF <2 <8 24 <2 5 <2 22 
6/30/99 14:31 DT 24 1140 4.3 8.8 <0.44 <0.05 2.36 1.61 0.36 <4 <1 <1 <8 35 6 6 <2 41 312 

7/1/99 13:31 DF <1 <8 29 2 6 <2 35 
7/7/99 12:29 DT 18 2060 30.0 8.5 4.5 <0.05 17.60 1.10 0.19 80 32 <1 <8 30 5 <4 <2 78 450 
7/8/99 5:29 DF <1 <8 18 <2 <4 <2 23 
7/8/99 6:29 ST 6 365 38.0 7.8 10.6 0.57 3.71 1.81 0.28 34 14 <1 <8 11111 12 19 <2 m~m 110 
7/8/99 11:29 SF <1 <8 53 6 <2 

7/14/99 9:59 DT 24 1020 7.5 8.9 <0.44 0.18 2.07 1.41 0.26 20 <1 <1 <8 111n 5 <4 <2 57 224 
7/15/99 8:59 DF <1 <8 <2 4 <2 33 
7/15/99 14:27 DT 20 985 2.8 8.5 <0.44 0.17 1.65 1.50 0.38 16 8 <1 <8 rmp 2 <4 <2 84 192 
7/18/99 20:27 DF <1 <8 <2 <4 <2 77 
7/29/99 10:00 DT 1100 28.0 7.9 2.0 0.22 1.61 3.34 0.87 240 160 <1 <8 20 4 7 <2 79 266 
7/29/99 10:00 DF <1 <8 11 <2 4 <2 34 
8/4/99 15:03 DT 24 1070 31.0 8.5 1.2 0.09 2.51 1.74 0.47 170 80 <1 <8 109 18 9 <2 123 330 
8/5/99 14:03 DF <1 <8 31 2 <4 <2 27 
8/9/99 10:34 DT 24 1050 5.0 8.8 0.6 0.05 5.10 1.10 0.46 180 14 <1 <8 30 3 <4 <2 37 402 
8/9/99 10:34 DT 24 <1 <8 28 <2 <4 <2 31 

8/16/99 13:01 DT 24 1670 4.4 8.3 3.6 0.39 12.00 1.29 0.31 16 6 <1 <8 27 <2 <4 <2 42 330 
8/17/99 12:01 DF <1 <8 22 <2 <4 <2 36 
8/23/99 13:05 DT 24 940 6.9 8.6 0.8 0.10 1.99 1.71 0.34 30 14 <1 <8 40 4 <4 <2 40 316 
8/24/99 12:05 DF 24 <1 <8 32 <2 <4 <2 21 
9/2/99 9:00 DT 24 1780 100.0 8.9 <0.44 0.32 7.38 2.42 0.45 40 22 <1 <8 16 5 4 <2 67 290 
9/3/99 8:00 DF 24 <1 <8 6 <2 <4 <2 48 
9/8/99 14:21 OT 12 1230 12.0 8.6 <0.44 0.06 2.53 2.75 0.55 48 38 <1 <8 42 4 <4 <2 73 434 
9/9/99 1:21 DF <1 <8 31 <2 <4 <2 27 

9/16/99 9:15 OT 1 955 8.3 8.5 1.3 0.10 1.62 1.44 0.47 26 18 <1 <8 11 2 <4 <2 29 390 
9/16/99 9:15 DF 1 <1 <8 12 2 <4 <2 27 
9/23/99 12:00 DT 1 970 6.9 9.1 <0.44 0.23 2.67 1.35 0.32 20 12 <1 <8 12 2 <4 <2 25 378 
9/23/99 12:00 DF <1 <8 10 <2 <4 <2 27 
9/29/99 10:15 OT 8 975 14.0 8.3 1.9 0.40 2.69 3.86 0.25 46 31 <1 <8 Mli& 5 7 <2 93 310 
9/30/99 9:15 DF <1 <8 2 6 <2 61 
10/5/99 12:31 DT 24 1040 6.7 8.4 <0.44 0.14 1.31 2.54 0.78 36 16 <1 <8 28 <2 6 <2 49 444 
10/6/99 11:31 OF <1 <8 46 4 7 <2 69 

10/13/99 13:05 DT 24 1120 13.0 8.4 <0.44 0.40 3.50 3.37 1.07 48 26 <1 <8 53 7 24 <2 92 308 
10/14/99 12:05 DF <1 <8 26 <2 6 <2 39 
10/26/99 12:10 DT 24 1140 6.3 8.7 <0.44 0.79 7.20 1.87 0.51 23 18 <1 <8 27 3 <4 <2 70 210 
10/27/99 11:10 DF 1 <8 19 <2 <4 <2 52 

11/4/99 11:13 DT 24 895 18.0 8.3 <0.44 <0.05 0.50 3.06 0.87 70 40 <1 <8 36 8 <4 <2 209 
11/5/99 10:13 DF <1 <8 15 <2 <4 <2 69 
11/8/99 9:50 ST 5 2 8 MW@ 17 30 <2 Tuffl,> 120 
11/8/99 10:50 SF <1 <8 6 25 <2 
11/8/99 12:50 ST 8 570 24.0 7.5 20.7 1.17 7.00 2.36 0.06 240 80 <1 <8 t,!xW 8 23 <2 WfflFt 164 
11/9/99 2:50 SF <1 <8 3 22 <2 

11/18/99 11:00 OT 875 9.4 8.6 1.9 <0.05 1.40 2.53 6 3 <1 <8 20 2 6 <2 58 248 
11/18/99 11:00 DF <1 <8 15 <2 5 <2 45 

12/1/99 13:35 DT 24 770 280.0 9.2 1.9 0.13 2.70 5.20 890 460 4 26 209 106 25 <2 1350 420 
12/2/99 12:35 DF <1 <8 11 <2 <4 <2 24 
12/7/99 8:17 DT 24 1030 7.2 8.2 1.8 0.69 0.88 6.43 0.96 7 3 <1 <8 21 2 <4 <2 140 330 
12/8/99 7:17 DF <1 <8 16 <2 <4 <2 101 
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12/15199 
12/21/99 
12/22/99 
12/28/99 
12/29/99 

1/5/00 
1/6/00 

1/12/00 
1/13/00 
1/21/00 
1/22/00 
1/25/00 
1/25/00 

2/2/00 
2/3/00 
2/4/00 
2/5/00 
2/8/00 
2/9/00 

2/10/00 
2/10/00 
2/10/00 
2/11/00 
2/11/00 
2/12/00 
2/12/00 
2/12/00 
2/12/00 
2/14/00 
2/14/00 
2/14/00 
2/16/00 
2/16/00 
2/16/00 
2/16/00 
2/16/00 
2/20/00 
2/27/00 
2/27/00 
2/29/00 

3/2/00 

• 

8:55 
8:53 D 
7:53 
9:40 DT 
8:40 DF 
9:49 DT 
8:49 DF 
9:10 DT 
8:10 DF 

10:50 DT 
9:50 DF 
6:43 ST 
7:43 SF 
9:00 DT 
8:00 DF 

10:00 DT 
23:00 DF 
10:00 D 
9:00 

15:38 ST 
16:38 SF 
18:38 ST 
14:38 SF 
16:38 ST 
0:38 SF 
6:38 ST 

10:38 
12:38 ST 
10:38 SF 
12:38 ST 
22:38 SF 
5:01 ST 
6:01 SF 
8:01 ST 

14:01 SF 
16:01 D 
4:01 

14:29 ST 
15:29 SF 
10:19 DT 
8:19 DF 

24 855 

24 1010 

24 885 

24 945 

24 1030 

5 

24 915 

24 645 

24 865 

5 240 

10 265 

5 465 

3 

24 500 

6 245 

5 165 

4 170 

43 600 

5 230 

24 1440 

33.0 · 

7.3 

27.0 

6.1 

17.0 

8.5 

10.0 

3.0 

150.0 

23.0 

6.9 

23.0 

60.0 

50.0 

50.0 

26.0 

40.0 

6.2 

8.0 

8.2 

8.0 

8.2 

8.3 

8.5 

7.8 

8.5 

7.2 

7.8 

8.6 

7.6 

7.4 

6.9 

7.8 

8.7 

6.8 

8.9 

2.6 

1.3 

1.8 

9.0 

3.5 

2.0 

4.0 

<0.44 

4.8 

3.4 

1.0 

2.1 

4.2 

6.1 

3.0 

5.5 

4.5 

5.7 

1.18 

<0.05 

0.09 

2.75 

0.18 

0.12 

0.19 

<0.05 

0.48 

0.11 

<0.05 

<0.05 

0.06 

0.59 

0.10 

<0.05 

0.35 

0.09 

2.70 

1.20 

0.82 

4.10 

1.80 

3.00 

2.60 

0.97 

4.80 

1.70 

0.89 

1.70 

2.00 

2.70 

2.00 

1.80 

3.30 

3.90 

3.27 

2.20 

3.37 

2.91 

2.88 

1.90 

2.42 

1.15 

3.46 

1.87 

0.99 

1.09 

1.62 

1.41 

1.66 

1.16 

1.16 

1.01 
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0.48 

0.47 

0.48 

0.40 

0.54 

0.25 

0.62 

0.55 

0.28 

0.29 

0.42 

0.38 

0.38 

0.33 

0.07 

0.21 

98 

30 

80 

24 

42 

15 

24 

12 

240 

100 

6 

24 

52 

86 

5 

30 

160 

8 

50 

18 

36 

14 

22 

8 

14 

6 

130 

50 

3 

14 

20 

38 

2 

20 

90 

3 

<1 
<1 
2 
<1 
<1 
<1 
<1 
<1 
3 
<1 
<1 
<1 
<1 
1 

<1 
<1 
<1 
<1 
<1 

<1 
<1 
<1 
<1 
<1 

<1 

<1 
<1 
<1 
<1 

<8 28 <2 
<8 20 <2 
<8 35 7 
<8 13 <2 
<8 18 <2 
<8 13 <2 
<8 23 4 
<8 14 <2 

~~ *•* ~1 

~ [I] i' 
<8 
<8 
<8 
<8 
<8 

6 
<2 
2 
<2 
2 

<8 31 5 
<8 26 <2 

:: np: \5 
<8 17 

<8 31 6 

:: rapi ~6 

<8 28 <2 
<8 27 <2 

<4 
<4. 
5, 
<4 
<4' 
<4 
4 
6 
43 
24 
4, 
4, 
6: 
7 

6 
5 
<4 
<4 
<4 

5 
4 

15 
16 
8 

5 

10 
9 
<4 
<4 

<2 21 
<2 16 
<2 158 
<2 32 
<2 49 
<2 36 
<2 76 
<2 42 
3 970 
<2 154 =~ fiftffllli 
<2 101 
<2 83 

<2 82 
<2 47 
<2 55 
<2 44 
<2 

<2 87 
<2 61 

:~ E~f,EM 
<2 204 

<2 92 

:~ m,,,w 
<2 84 
<2 66 

392 
412 

376 

422 

446 

172 

152 

132 

132 

66 

120 

58 

160 

60 

68 

72 

60 

320 

• 
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NEW. BAY WATERSHED • • 
: 

3/3/00 19:01 
3/3/00 21:01 7 245 20.0 7.6 3.8 0.38 5.20 1.32 0.22 36 24 177 124 
3/4/00 9:01 136 
317/00 9:22 10 765 7.7 8.8 1.5 0.06 2.70 0.83 0.13 13 5 
3/8/00 1:01 
3/8/00 3:01 s 7 285 12.0 7.7 2.8 0.10 1.50 1.10 0.29 15 8 
3/8/00 17:01 
3/9/00 13:15 DT 24 800 13.0 9.1 1.4 <0.05 0.23 0.46 0.18 9 6 <1 <8 18 <2 <4 <2 41 200 

3/10/00 11:45 DF 2 <8 16 <2 <4 <2 35 
3/14/00 9:58 DT 24 965 9.0 9.1 0.4 0.06 0.92 0.77 0.10 10 5 <1 <8 19 <2 <4 <2 51 410 
3/15/00 8:58 DF <1 <8 18 <2 <4 <2 41 
3/22/00 12:30 DT 22 940 5.3 8.9 1.0 0.16 1.70 1.07 0.20 14 7 <1 <8 22 2 4 <2 54 340 
3/23/00 9:30 DF <1 <8 20 <2 4 <2 43 
3/28/00 10:42 DT 23 1030 11.0 8.6 0.9 0.12 1.90 2.14 0.40 38 16 <1 <8 22 2 4 <2 90 362 
3/29/00 8:42 DF <1 <8 18 <2 <4 <2 66 
4/4/00 11:03 DT 24 1570 54.0 8.3 6.8 0.10 17.00 3.98 0.38 180 150 <1 <8 32 13 5 <2 160 
4/5/00 10:03 DF <1 <8 14 <2 <4 <2 35 

4/12/00 13:24 D 19 1080 5.2 8.9 0.5 0.11 2.60 1.77 0.36 15 18 404 
4/13/00 6:24 
4/20/00 12:00 DT 810 6.2 9.9 0.5 0.09 1.70 0.98 0.10 22 12 <1 <8 5 <2 <4 <2 17 
4/20/00 12:00 DF <1 <8 5 <2 <4 <2 14 
4/25/00 10:42 DT 24 960 7.7 8.6 1.7 0.07 0.82 1.10 0.15 30 16 330 
4/26/00 9:42 DF 
5/4/00 8:32 DT 24 860 22.0 8.8 <0.44 0.09 3.10 1.25 0.22 54 38 
5/5/00 7:32 DF 296 

5/11/00 9:30 DT 3100 34.0 8.4 7.0 0.49 24.00 1.41 0.25 110 72 
5/11/00 9:30 DF 
5/16/00 12:00 DT 24 825 4.4 8.6 0.5 <0.05 0.95 1.04 0.15 8 4 <1 <8 24 3 <4 <2 42 302 
5/17/00 11:00 DF 3 <8 19 <2 <4 <2 26 
5/26/00 11:35 DT 1030 21.0 9.5 <0.44 0.09 1.90 1.56 0.14 46 16 
5/26/00 11:35 DF 
5/30/00 10:37 DT 24 1030 13.0 8.8 <0.44 <0.05 2.50 3.06 0.58 36 24 
5/31/00 9:37 DF 

6/6/00 9:11 DT 24 1240 10.6 8.6 <0.44 0.52 4.80 2.39 0.44 36 16 
617/00 8:11 DF 

6/22/00 8:00 DT 1080 13.0 8.1 <0.44 <0.05 2.40 2.91 0.71 23 23 
6/22/00 8:00 DF 
6/27/00 13:40 DT 955 39.0 8.3 <0.44 0.13 2.80 3.06 0.46 58 39 
6/27/00 13:40 DF 
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NEWPORT BAY WATERSHED 

l stAtioN :: .: ~~ .:~L ,:L .! ~~~ ~!~ 
Raraness I OATE TIME ;LE#s u!os ~': pR = :! !::. ;: o-P04 ~=! mg/L ma/L 

S1CG03 11/11193 3:30 ST 6 1700 130 7.8 13 <0.1 2.8 1.9 320 37 <5 <10 39 21 <40 <10 160 308 
11/11/93 13:30 
11/12193 13:30 ST 11 2800 11 8.1 20 <0.1 0.76 1.6 12 <5 <5 <10 <20 <2 <40 <10 26 524 
11/13/93 9:30 
11/13/93 11:30 ST 12 2800 2.9 8.1 20 <0.1 0.60 0.64 8.0 <5 <5 <10 <20 <2 <40 <10 24 300 
11/14/93 9:30 
11/14/93 13:30 ST 7 3700 13 8.1 1.6 0.21 1.4 1.8 19 <5 <5 <10 <20 <2 <40 <10 25 542 
11/15193 1:30 
11/22/93 21:30 ST 4 2100 8.0 7.9 19 0.28 2.2 2.0 6 <5 <5 <10 24 3.5 <40 <10 52 418 
11/23/93 3:30 
11/23/93 5:30 ST 8 2300 3.0 8.2 16 0.13 1.2 1.3 <5 <5 <5 <10 20 <2 <40 <10 28 440 
11/23/93 19:30 
11/23/93 21:30 ST 8 2700 0.84 8.0 24 <0.1 0.87 1.0 <5 <5 <5 <10 <20 <2 <40 <10 21 512 
11/24/93 11:30 
11/29/93 23:43 ST 5 1600 18 8.0 12 0.18 2.2 1.9 64 <5 <5 <10 31 13 <40 <10 120 300 
11/30/93 7:45 
11/30/93 9:45 ST 12 2400 9.9 8.2 20 <0.1 1.0 0.78 15 <5 <5 <10 <20 <2 <40 <10 31 450 
12/1193 7:45 
12/1193 9:45 ST 12 2400 5.0 8.2 18 <0.1 1.8 0.88 <5 <5 <5 <10 <20 <2 <40 <10 38 462 
12/2/93 7:45 
1212193 9:45 ST 19 2700 31 8.5 24 <0.1 1.1 1.1 120 <5 <5 <10 23 4.7 <40 <10 56 529 
12/3/93 21:45 

12/11193 13:41 ST <5 10 <20 <50 <40 <10 20 
12/11/93 15:41 ST 4 1000 44 7.9 9.1 0.17 1.3 1.5 75 13 <5 <10 35 17 <40 <10 92 232 
12/11193 21:41 
12/11/93 23:41 ST 19 2400 3.9 8.2 24 <0.1 0.61 0.66 <5 <5 <5 <10 <20 <2 <40 <10 24 464 
12/13193 11:41 
12/13/93 13:41 ST 13 2500 0.66 8.2 11 <0.1 0.89 0.76 <5 <5 <5 <10 <20 <2 <40 <10 18 490 
12/14/93 13:41 
12/14/93 15:41 ST 11 1900 6.8 8.0 25 0.22 2.2 1.2 8 <5 <5 <10 <20 3.4 <40 <10 38 332 
12/15/93 11:41 
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• 
STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr · Cu Pb 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L 

Ni 
µg/L 

• 
Ag 

µg/L 

Zn 

µg/L 

I 

LNBTUB 4/24/91 13:00 50000 0.7 8.2 0.20 0.90 0.20 26.00 18 7 <2 <6 4 <2 <10 <2 <10 Ii 

6/20/91 13:15 50000 1.2 8.3 0.20 0.10 0.10 0.40 <5 <5 <7 <10 <30 <20 <10 <2 <10 

7/25/91 11 :30 50000 1.2 8.1 0.40 0.70 0.90 3.20 45 21 <1 <5 <5 <10 <40 <3 <20 

3121192 12:40 s 13000 6.8 1.8 5.40 0.20 0.60 1.00 <5 <5 <2 <6 4 <2 <10 66 10 I 

:3./?.V~~:::::::::::1~:~9::::::::$.:::::::::::i2@;~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~:::::::::::~:::::::::::::r.::::::·:·:·:~:Q.::::::::::<i1P.::::::::.:~:·:::::::·:20.·:·:·: 
3/23/92 12:35 S 20000 5.3 7.9 4.10 0.20 0.70 0.50 <5 <5 3 <6 4 <2 <10 <2 20 

.~!?~~===•=•=•:=,1:i!:~5.,,,:,:,:§,,,,,,,:,:~:P::,:,,,,,:,:,=,=,:,:,:,:,:,:,:,=,:,:,:,::=••••=•=•==••=•••••••===•=•••=•••••======••=•=•••:====••===••••::=•••=•=•:::::•:•=•=•••=•=•=•=•==•'••••=••===:?=,=,=••===••=~====•=•••===:8.,::=:•=•==••=it.~:•==•=•••=41"-=••=•••==,~===•==•====:W:,,,,,, 
3/25/92 13:50 S 24000 .2.3 7.8 3.80 0.10 0.10 1.30 <5 <5 <20 <30 <20 <2 <40 <10 30 

1~?$.1.~:••::1:::::i~t$.-0.::::::::~:·::::::::12.;,:p:::::::::::::::::::::::::::::::::::::::::1:::1:::::::1:::1:::::::::::1:1:::1:::::::::::::::,:::1:::1::=::::1::::::::::=1:::::1:::::::::::::1:::::::f?P::::::::H~o.:::::::::~?.P.:::::1,:::~::::::::::f#q::::::::H+o.::::::::::~p,:::::: 
4-DAY AVERAGE (DEPTH INT~GRATED SAMPLES) >1 <14 >5 >1 <20 <4 16 
4/23/92 11:15 49000 0.2 8.3 0.20 0.10 0.10 0.10 86 22 <20 <30 <20 <2 <40 <10 30 
8/27 /92 11 : 05 <20 <30 <20 <2 <40 20 20 

10/29/92 11:45 50000 2.1 8.0 0.20 0.15 0.40 0.18 89 41 <20 <30 <20 <2 <40 15 25 
117/93 11 :25 S 9500 660.0 7.8 1.80 0.23 0.58 4.80 1000 120 <20 <30 <20 13.0 <40 <10 67 

.1m~~ ............. 1.~;:w. ........ $ ........... 1~.9 ....... M"-o. ........ ~~P..q ..... r.~ ........ ~!!ffi ...... i>.,~~ ..... ~.JQ ...... 4.~o.: ... 1@P ... ·.·.·~4Ji ......... 4?P ... ·.·.·.~~o. ......... ~2.9 ........ 1~.P ........ <::1"-.········~jo. ......... n ..... . 
1/9/93 11:05 S 33000 11.0 8.0 2.70 0.32 0.45 5.00 47 17 <20 <30 <20 <2 <40 12 27 

•1w~~::'••••:=•===1'i.'19.':::':''$:'::::::=••17:'~::''':#.o.®~'···'=·~~=o.··'''''~:~':·=·=··J:19.''':··o.:.?.~:····9•$.Q:::'•·~·~~'':'+~P.:''':••···~t··::::::'•~~P.:::::':''#~o.':'•'•:::~?.P.''':''':':~'::::•::::~P.::::·····~w·:·:•:=··w==,=:= 
1/11/93 15:10 S 35000 16.0 8.0 3.60 0.41 0.96 0.82 91 20 <20 <30 <20 <2 <40 13 17 

,V1V9~:;:::::::::1?,t~:::::;,:$.;,,,::;::::1~!P.:,;:;:~1:®.i>.,::;:::;~~<Q,:,;:;:~:~::;:;:;:~:r?9:::;::P,,11).,,,,:~M~.2.::;:::'9,P:~:;:::l?P::::::;:::2.~:::::;:;::!f2.P::::::::;:f~Q,;,::::;:J?l).,,,,,:,:;:~:::::;:;::~~P:,:;:,:,:,1:i!,,,:,:::::::1!:,,:,:, 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 <20 >6 <40 >4 36 
2/19/93 11:00 S 22000 180.0 8.0 4.60 0.24 0.74 2.00 290 33 <7 <10 <30 7.2 <3 <4 <20 

·~1w~~::::::::=::1:,:1qo,::::::::$::::::::::=2,,~;~:::t::~3,®.i>::::::=~iqii>,:::::1rn:::=:::p:1~r:::::l),:?1::::::p:~o.:::::::1:~9:::::~p::::::::::~:::::::::::ft:::::::::}t?::,:•=:::13,p=,:::::::r:r=:::::::::1~:,:::::•:::~:,:•::=:•::9.i>:=:,::: 
2/21/93 10:40 S 20000 9.4 8.0 3.30 0.21 0.41 0.75 43 17 <7 <10 <30 <2 <3 <4 <20 
·2i21193···········10·4o········s··········13;t······34000·····:33o·o·····ir1········1:·10···:·:o:2~··:··0;40·:···-0·1e···:·11o··········se·:·:·······4:·:·:·:····1e··········,::ao········13·0··········3·············tt4·:·:·······11····.: .. 
2/23/93 10:45 S 40000 4.1 8.2 2.20 0.16 0.48 0.10 72 14 <7 <10 <30 <2 <3 <4 <20 

:~~~i:::::::::::1qi~~=:::::::ij::::::::::1~1r::::::iji~:::::::::{~::::::::~;~::::::::}ljq::::::M~:::::ijt~~:::::::QtJ~::::::~~:::::::::::1~:::::::::::~r:::::::::::#Jtj:::::::::i~P:::::::::J~:::::::::::~~:::::::::::ij::::::::::i~P::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 >5 <30 >7 <3 <4 >40 
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NEWPORT BAY 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb 
µg/L 

Ni 
µg/L 

Ag 
µg/L 

Zn 
µg/L Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L 

LNBTUB 3/18/93 10:30 46000 15.0 8.4 1.40 0.12 0.56 0.30 96 22 
10/27/93 12:00 47000 0.8 8.0 0.20 0.34 0.90 0.23 250 74 <5 <10 <20 <2 <40 16 25 

1/20/94 12:00 <5 <10 <20 <2 <40 17 62 

1/25/94 13:15 S 34000 1.2 8.0 0.78 0.25 0.64 0.34 210 21 <5 <10 <20 <2 <40 17 30 

_ 1125.1~4. .. ·.:.: ... 1~:z~.: ..... :$:.:.: ... L: MF ...... · ..................................... : ........... : ... LL .............................................................................. 4$. .......... ~to. •.. · ...... i?~ ........... f? .......... ~4P ........ .19. ...... · .... P~ .. · .· 
1/27/94 12:45 S 43000 5.1 8.0 2.20 0.37 0.46 0.14 120 42 <5 <10 20 <2 <40 <10 32 

: 11~1194:.:.:.:.:. :12!so:.:.:. ::s : : : . :1: : _ 19;7/.:.:.:.:.:.:.:.:.:::.: : . : . : . : !: . : . : . : . : . : H.:.:.:.:.:.:::.:.:.:.:. n:.:.:.:.:.'.:. :U.:. :H.:.:. H:.:.:.:.:.:.:.:.:.:.:.:.:.:.:. i.:.:.:.:. L j4$. i.:.:.:. j<tO:. :1:.:.: <20. H:.:.:. '<21 :::: . : . : . <40:.:.:.'. ja:to: ':.: H =: :'.25d.'.:. 
1/29/94 . 11:30 S 45000 0.3 8.0 1.30 0.41 0.61 0.10 170 20 <5 <10 <20 <2 <40 20 31 

!112,~;ij:::::::::::{f !~~::::::::~::::::::::~3.:µ.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~:::::::::1#i9::::::::::~~::::::::::4.:1::::::::::~#P:1:::::::::io.1::::::::::~11:::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 >16 >1 <40 >12 43 
2/7/94 12:25 S 26000 15.0 7.7 2.90 0.68 0.79 0.87 79 20 <5 <10 <20 <2 <40 <10 65 

:?H@+::,;,;,;,:,:,:1?:~9:,;,;,;,~f,:,:,;,;,1~!!:,,:,:,;,:,;,;,;,;,;,;,:,:,:,;,;,;,;,;,;,;,;,;,;,:,;,;,:,:,;,;,;,;,;,;,;,:,:,;,:,:,;,;,:,;,:,;,;,:,;,:,;,;,;,;,;,;,;,;,:,;,;,;,;,;,;,,,;,,,;,:,;,;,;~~,,,,,;,;,:H<r,:,;,;,;J?ll.,:,;,;,;,:f?,,,,,,:,:,H;4p,,,,;,:,,~fW,:,;,:,,,9.!:;,;,;, 
2/9/94 12:15 S 33000 1.0 7.9 2.70 0.18 0.17 0.35 120 22 <5 <10 <20 <2 <40 <10 30 

:2191S4:::,:,:::::::12:zo:::::,::s:::::::=::2fio:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=:::::::::::::::::::::::::::::::::::::::1::::::<s:::1::::::.;:1:o:::::::::<20::::=:::::<1=:::=:::::<40:::::::::<1:o::::::::=:40:::::: 
2/11/94 11:45 S 42000 0.6 7.9 1.20 0.16 0.52 0.21 170 37 <5 <10 <20 <2 <40 12 17 

,~~1!11:4.,,:,:,:,,,,~,1:~q,,,,,,,,$,,,,,,,,,g~,p,,,:,:,:,·,,,,:,:,:,:,:,:,:,,,:,:,:,,,,,,,:,,,,,,,:,,,,,:,:,:,:,,,,,,,,,,,,,,,,,,,,,:,,,,,:,,,,,:,:,:,,,:,,,,,,,,,,,,,,,,,:,:,:,:,=,:,,,,,:,:,:,:,:,:!f~,:,:,:,=,=~t0.,,:,:,:,:~2.P,,,:,:,=,=k?:,:,=,:,,,J4P.,,,,,,,,,,~~,,,,,:,=,:,i?f:,,,,:, 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 <20 <2 <40 >4 40 
4/21/94 11:30 50000 1.1 8.2 15.00 0.18 0.54 0.56 91 5 <5 <10 <20 <2 <40 <10 24 

3/5/95 13:50 S 47000 3.5 8.0 1.10 0.17 0.71 0.32 68 32 <1 <10 5 <2 <40 <1 29 
,W:5.~~:::::::::::=:~~,~~::,:,,,,:s.:,,,,,,,,,:,t.9:,:,:,,,,,:,:,:,,,,,,,:,,,:,:,:,,,:,,,:,:,,,:,,,,,:,:,:,:,,,:,,,,,,,,,,,:,:,:,:,:,:,:,:,,,,,,,,,,,:,:::::::,=,=,,,,,:,:,:,:,:,:,:,:,:,:,=,,,,,,,,,,,,,:,M=1:=,,,,,,,,,;;:rg,:,:,:,:,:=:4==,=,:,:,:,:,f?,,,,,:,:,:if40,:,,,,,:,t!,:,,,,,,,:~$,,,,,,: 
3nt95 11 :00 S 14000 5.5 7.9 4.00 0.24 1.10 0.91 14 10 <1 <10 6 <2 <40 <1 <10 

·317~~·:·:·:·:·:·:·~:,·ps·:·:·:·:s.·:·:·:·:·:·~·:_:::::·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:::·:·:·:·:::::::::·:·:·:::::·:::::·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:::·:·:·:·:·:·:::·:·:·:·:·:·:·:·:::·:·:·:·:·:·:·:·~1·:·:·:·:·:·fiiq·:·:·:·:·::.;!i-·:·:·:·:·:·~·:·:·:·:·:·M:·:·:·:·:·:'<~:·:·:·:·:·:·tl}·:·:·: 
3/9/95 10:00 S 28000 1.3 8.0 3.40 0.41 0.96 0.61 29 13 <1 <10 7 <2 <40 <1 23 

:$1919$:::::::::::=:10:oa::::::::s-:::::::::::zo:::::::::::::::::::::::::::::::::::::::::::::::::::=:::::::=::::::::::::::::::::::::::::::::::::::::::::=::::::::::::::=:::::::::::::,:::::::::::::::::<1:::::::::::<1:0:::::::::,j;20::::::::::it~::=:::::::.$i>:::::::::::<i:::::::::::20:::,:: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 >1 <2 >37 >0.56 21.6 
3/23/95 13:45 S 47000 1.1 8.1 3.10 0.35 0.68 0.58 56 23 <1 <10 5 <2 67 1.3 36 

. 3/~~~::.:.:.::: .13:l?Q/.:. :S:.:.:. U:.:. 2.0::: n:::::.:.: : . : _:.:.:.:.:.:.:.:.: :: . : . : . : . : . : }/. L:.:.::: :: :::: . : . : . : . : . : . : . : . : . : . : . : . : . : . : . : . : . : . : . : . L:. =.:. H:.:.:.:.:.:.:.:.:.:.:.:.:.: : . <1 //.: •d<> : . :H.:.: .i 1:.:.:.:.: : . :~:.:.:.:.:.:. 55}.: : . : . :<t. L:.:.:: :s4.:. U 
3/25/95 10:45 S 50000 1.1 8.1 1.60 0.19 0.20 0.21 66 21 <1 <10 <4 <2 <40 <1 <10 

:3/25{9.5'''':·:·=·=10;$9:::·:·:·$::,:,:,.:::1s::.:.: .. :·:·:·:·:·=·:·:·:·:·:·=·=·:·:·:·:·:·:·:·:·:·:::·:·:·=·=·:·=·:::·:·:·:·:·:-:•:·:·:·:·:·:·:·:·:·:·=-:·:·:•:•:·:·:·:·:·:·:·:·:·:·:·:·:·:·=·:·:·:·:~~:-:·:·:·:·=<1-0:·=·:·:·:·:·a:·:·:·=·:·:·:12:·:·:·=·:·;<40:·:·:·=·:·~1.·:·:·:•:·:~1()·=·=· 
3/27/95 12:30 S 51000 1.0 8.1 1.10 0.21 0.82 0.37 58 22 <1 <10 6 <2 50 <1 25 

:W:~t,1~:::::::=:::1~:~$::::'::=$::::::::::::1~:::::::::::::::::=:::::::::::::::::::::::::::::::::::::::::::::::::::=':::::::::::::::=:::::::::::':::::::::::=::::::::::::::::::::::::::::::::::::::::~1:::::::::::#1~f :::::::::#::::'::::::;~::::::::::::~~:::=:::::::F:~:::::::::::~#:'=:::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 13.7 >3 >35 <1 >36 

Appendix 5.3 

• • • 

0016563



• • 
STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 

LNBTUB 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L · µg/L 

2/1/96 12:30 S 38000 1.7 8.1 2.20 0.10 2.70 0.32 36 24 2 <5 7 <2 <2 <1 35 
•2.!1($$•!•!•••::':/:1~:~~:::•::::$:/:::::::::1~• ·::::::::::::::•:::,::::,:::,1:::1:::::=,:,1::::••:;:::::::::::::i:i:!•i:::::::::;:::=1:,::::::::::::::::;1;::::::::1::::1::•=•:•:ii:::::::::=::,::::::s,i::::1::::1::'#$•:iiii ::::~:•:1•:;:•:::}?, •::::::::f?/:/:/:::::::#1::::.:•::::tit 
2/3/96 10:40 S 33000 1.2 8.2 2.70 0.10 2.00 0.35 41 12 <1 <5 <8 <2 <20 <1 49 

•?1~/,~~:••::1•:•:•::1P.:f5./:;:::•:~::••:•::::•:ia.:::::••••::•:::•:::::•,:•:::::•:::••••:::•:•:::::••::••:•:·:•::•:•••:::::::::•::::::•:::•::•:::•:::::::••••:::::::•:••:•:::•:::::::•:::::::::••:=•:•::::1i::·:•:::•••:#$.!\!\•!:::••:a.:••••:•::••::•1g•::•:•:•:·~~:•:::::::?t::::::::::J~::::::: 
2/5/96 12:20 S 40000 1.4 8.1 1.10 0.14 0.96 0.23 57 18 <1 <5 5 <2 <2 4 14 

/zj$1:$~:::•:•••:•••!i?\~5,•::•••••~•:•••••••••!t~••:•••:•••••:•:••••••::•:::::•:•:•:•••:•••••:•:•••••••:::•••:•••::••:•••••••••••••:•••••:::•:•:•:•••••••••••:••::•;::::•:•••••••:•:•:::•••:•••••••••••••f i••••::•:•:••#$.•:::=•••::)1•::•••:••:•::#~·:••::::::M•:•:::::::::1~:•••••:•::J~•::••:: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1.7 <5 5.3 <2 >7.3 <2 15.3 
2/20/96 11:45 S 27000 12.0 7.9 0.50 0.10 0.75 0.40 67 18 <1 <5 12 <2 5 <1 55 

\?i~P.i~$.•1••:•:•:::1:t:$.o.\•:•••:•$••••••••:::?.1:=••••••'•••••••••••:•:::•:•••:•••••••:•:•:•••:•••••••::::•:'•••••••••••:::••::•••:•••::••:::•:•••••:::::•:•••••••:•:::'•:':::::::::••:•••'•'•:•:•:::•••11•••::•,••••:#$.''•••::•:•:A'•''. '•••••:•#~••=••:•:. ••s•••:••••=••••HH:'·':::••::2e:••••, 
2/22/96 11:50 S 25000 5.3 8.0 4.00 0.13 0.70 0.58 34 14 <1 <5 <4 <2 <4 <1 35 

:i,?~i~•··::•:::::1Ji$,s,•:=:=:::~•:•••••••:::i?•::•:::::•••::•:::•::::::::::::::•:•:•::•::::•:•••••·•••:::::•:•:::::•:::••••::::::::•:•••:::::::,:::::••:::::::':•::••::::::::•:•::••:::::::::::•:•••:•ki::••••=:::::@::::::•::::?:::•::::::::•:#~:••::::::::ka.:•:•::::::\t:::::::••:m#:::::•: 
2/24/96 9:30 S 33000 1.4 8.1 2.10 0.35 0.82 0.63 66 18 <1 <5 <8 <8 <8 <5 52 

:2.1M~®:::•::•••:•··~:~~·u::::/$•::::•:•••:n$::::=::•:::::::::::::::•::::::::::•:::•HH•:•:•:•::::•:•::1:1:•:1:1:1•1::••:::::••::::::::•::••:1:•::::::•::••1:1:1•::::•::••:•••:u::::::::•=1•1•:::::f1:•••:::•:••:#~iHi:/•i:/ii#:•::::::•••:::t~:·····:·:•:1a.•••·••:•:••=#~:::1•·••·:?{iiii 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 4 <2 >1.7 <5 42 
11/22/96 11:45 S 14000 9.2 7.9 5.4 0.53 1.20 0.77 37 7 0.2 5 6 3 <10 <0.1 16 

•:n~?/$~::••:::::~Ji~s,::••:•::$•:·::::•·:::~Q\'::::::::•·•::•:::::::::•:::::':::j•::·::::•::::::::••:;:::::•:•::::::::j•:•:::::::••••:::::j:::j•::j•::j::•::j•:::jj::•::::::::::'••:•::::•::•:•••::~.!3.:•::::'j:•::r:::•::::::::J~'•·•:•:•••••t:::::•=•:::~ip!::::•:::#Pii\/\:••:::~2.::•:••' 
11/24/96 10:20 S 21000 0.9 7.8 3.1 0.51 0.96 0.68 50 9 <0.1 6 9 <0.1 <10 <0.1 20 

•t1r.z4iaa••·•·••j10;:zo•••=••=•s•••j•••••••••2s'=••••••••••••••••=•••j•••••••=•••••••••••••••=•=••••••••••·•·=•=•••=••••••••·•·==:==•••·••••••=•==•'••j•••••·==•=•=••jj•••jj,•=•=•=•=••j••••••••••=·;;:cn•·•:••'•j•s·•=••'jj••••j•a=•••••••••·•··4=•=•j••••••<10••••·•:•:;;a·f•••••••••1:B•••••• 
11/26/96 10:35 S 29000 1.0 7.9 1.7 0.39 0.69 0.41 36 11 <0.1 13 8 <0.2 <10 <0.1 21 

;1~@6.1$.6.::;::::::19.;*5.;'.;:::;:~:·;';'.;';'.;•2.~·;•;:;:;:;=;::';'.;'.:;;';•:::·;:::;:;::·;:;·;=;•:•;::·::;·;·;·;::•;•:·;;;;;;;:::::;•;:;=;•::::;:::::;:;';·:::•;:;·:•;:;';::•;=::;:::::;;;:::;·:·;·:::=fq,;t•;·::;:;·1$,:;=::;·;·:·::r::;::::·;·::;:g:;·;·;·;·;•::~:W:·;:;:;::•:#p:1•;:;::·;·;t~:;·;•;: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <0.1 10.6 9.3 4.3 >4.3 <0.1 18.6 

1/27/99 11 :45 ST 33700 3.3 7.8 4.6 0.61 0.22 0.28 61 8 <1 <8 11.6 <2 4.4 <2 24.3 
''112.7.1~·:·:·:·:·:·:·:·:·:·:·:':·:·:·~p:·:·:·:·:·.1p·:·:·:•:::·:·:::::·:·:::·:·:':':·:::::::::=:·:::·:::·:::·:=:·:•:::•:::·:::::::::':•:•:::::::::=:·:·:·:::::::::·:·:::::::::•:=:::·:::::::::::•:::=:::::::~1:::·:·::::::~~::·::i:::w~:•:1:·::~~:::·:::::·:1.•'.1:::=:,:·:•:·~g·::::::::~tf1:·:·: 
1/29/99 13:35 ST 42300 0.7 7.9 2.4 0.45 0.16 0.15 58 5 <1 <8 13.3 <2 8.3 <2 25.7 
• 112s100 • · • • • = • •• • •••• • •• •• • • • • • • • • • = s~• • • • • • • •• • 1a• • • • • • • •••••••=•• • • •=•• •• • • •• • • • • • • • • •=•••••• • ••= • = • = • • • • •••• • • •• • • • = • • •= = =, ••• • • • • • • • • • • •• • = •••:•• •• •••=•= •= •••• ••••••••• • • = • • • • • •• • • • • • • • • • • • • •' •••••• ;;:, • = =•••• • • • • ;;a•••• 1 • • • :12• g• •• 1 • •• ••:.t2•• • • ••'••=1• s =•• • • • • • • • ·~2 = • = ••• • • • M 1 • •• • 

4/12/99 13:00 ST 30400 5.1 8.0 1.7 0.51 0.09 0.23 63 10 <1 <8 12.2 <2 10.7 <2 23.9 

:~11~1!¥.i••::::::'\'!•::::::::::::::j:$f i:::::•:':1~•:•:•::::::::'jj'j'j'i'\•:::::•:::::•::•:•::::•!'':::•::::=:=::=::,::••:•:::::::::'::::=::::::::•:•:::::::::•::::••:•:•••:=:::•'•!:\:'::•:•••:•:::::::•:f1:•·•:•:'\''•#~::•:l••iJ1Ji•:1::'•i#~:::•''i:•to.l$.i'••::•=::#g::•••:'!•g1;~;::; 
4/14/99 13:00 ST 42800 1.1 8.0 1.7 0.49 <0.05 0.15 73 7 <1 <8 10.5 <2 14.5 <2 <10 
'4i14i~········:::::::::=:::::::•=•:sf''''''''''.20••==:•:':''.''''.''.''.'::::::::.::::::::::=:=:''.'''''''.'''.''.':=•=:=:•:::::::::::=,=:::::::=::==:=:=::==:=:::=::::::::::::=:::::::=:::==:==:==:==:::::::::==~~·:::''.''.'.'.'.'.~~:=::1··=tos··'['.'.''.'¥g'.::::::::t1'.$'.::==:::::~~:::=:•:=,:rn:~'''.' 
4/16/99 14:10 ST 49500 1.6 8.0 3.4 0.47 <0.05 0.12 150 14 <1 <1 11.1 <2 <4 <2 <10 
'iJi1$i99:·:·=···=···=·:·:·:·:·:·:·:·:9F.·=·=·=·:·:io:·=·:·:·:·:·:·:·:·:·:·:·:·:·:::·:·:·:·:·:·:·:·:·:::::::::·:·:·:·:·:·:·::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::::::::::.::::::::::::::~i.:.:::::::::¥~::::IJIB:::::.~g:::::·:·:·:<#:·:·:·::::::¥~::::::::::{~:~:::: 

4-day average [dissolved metals] <1 <1 ~ <2 I >8.3 I <2 >10.6 

Appem~;,:c §.~ 

0016564



NEWPORT BAY 

STATION DATE TIME Sample Depth 

Type feet 

EC~ ··'Turb" pH . N03· 1 NH3'' TKN P04 TSS 

umhos NTU mg/L mg/L mg/L mg/L mg/L 
vss 
mg/L 

Cd 
µg/L 

Cr 
µg/L 

Cu 
µg/L 

Pb 
µg/L 

Ni 
µg/L 

Ag 
µg/L 

Zn 

µg/L 

LNBTUB 2/12/00 12:43 ST 50400 1.8 8.0 <0.44 0.13 0.64 0.14 84 28 <1 <8 24.1 <2 <4 <2 14.3 
'.Ziiz.i®.:::::::::t?.'.~~::::::':'$.F::::=:=:::~t:P.:::::==:=::::=:=::::==::==:=:=:=:::=:::::::=:====::::::=::==:=:=::::::=::=:::::=:=:::::::=:=:::::====:=:=::::::=:====:=:=:::::::::::=:==:===:=====:::~~:=:=:=:=:=::#~'=':]·=·~~·:4·:·['''.''#~:=::=:::=:=4=::::==::===#?.'.'.'''.'.'.'.'$.#'.Q'.'''. 
2/14/00 11:18 ST 37600 1.9 7.9 2.6 0.20 0.68 0.24 78 22 <1 <8 18.5 <2 <4 <2 19.0 

:gii~iqq:::,:==::t,j~:=:::::::$F•••::::::1$.:i),=•••••:::::::::=::=:=:=:::=::::::::::::=::::::::::::=:=::==••••••••:::::::::=:=::•==:•••••••••=•=:==:::::::::::====•••=•••••••=:::::=:=:===::=:::::::~i::::=::•••••#~••:=1•••:1Eto•:=1••=•:#~••••••••:::~#:::::::::•••#$•:••:••••$1l~•••• 
2/16/00 11:50 ST 46000 1.3 7.9 1.0 0.14 0.67 0.18 100. 42 <1 <8 22.3 <2 8.6 <2 16.6 

:2.1:1~1o.q:::n=::=1);~9:::::::::$m:=:::::•:1~:q:::::::::•:HHH•:•••:•:::::••=:=•::H•::::::=:•=•:::::::::••::::::•=•===•:::::::::i=::•::::::::::::=:=:=:::::::::•::•:::=:::::::::1:1:::1•:=:=:=:::~1::1:::::i:••#~::=1:1:•:~~;~:::1:::::#?.':•:::::::1:ffl:!•'::==::•#~·····•:::t~;~:••• 
4-day average [dissolved metals] <1 <8 21.1 <2 2.5 <2 20.4 

3/8/00 12:43 ST 30200 8.1 8.0 1.6 0.17 0.79 0.37 67 33 <1 <8 20.7 <2 7.4 <2 23.5 
:~J.a.1$.!>.:::::::::::'i:?:~~:::::::::$F:::::::::::*2.:$.::::::'::::::=:::::::::::::::=:::::::::::::::::::::::::::::::::::::::::::=:=:::::::::=:=:=:::=:=:::::::::::=:=:::::=:::::::=:=:=:=:=:=:::::::::=:=:k~:::::::::::=#~':':J:::v:$·,:t:::::~*:=:·:=::::1.:~::=:=::::::#g::=:=::::g7.~=:=: 
3/10/00 11:45 ST 38200 1.6 8.0 1.8 0.14 0.64 0.28 70 30 <1 <8 26.6 <2 17.1 <2 26.1 

:~!1Pl®.•:::::::=ti;~~:•:::::'•$.F••••=•:::::?~l$./::::::::::::::::::::=:•::•::=:::::::::•:•:::::::::::::::•:::::::::::::=:::::=::•=:=:::::::=:::::::::::•::::::::•=:•::::::::::::::::••••:::::::::::~1:::::•••:::M::•::1==:1a:~:=:u=::::t?•::•:::::=1:Ql:1::::::::••#~::::::•::t~:$.:/:! 
3/12/00 11 :55 ST 42100 1.3 8.0 0.9 0.13 0.91 0.21 78 34 <1 <8 21.3 <2 10.3 <2 27.5 

:aji*1®.••=::::::~:~:~~:::::::::$.F!i!!•:•:::::::::::::::::•::::::1::::::::::::::::::::::::::::::::::::•••=•:=::::::::•::::::••••=::::::::::::::::::::::::::::::::::::::::::::::::::::•:::::::::::::::::::~1=•::::::•:::@:•:::1=:•~~;:4==•1••=•::#g/:::::::::tq~~::•=::::::#$.:::::::::*9.l~:•:: 
4-day average [dissolved metals] <1 <8 19.3 <2 3.5 <2 23.4 

Appendix 5.3 

• • • 

0016565



STATION DATE TIME Sample Depth EC 

Type feet umhos 

• 
Turb pH N03 NH3 TKN P04 TSS VSS 

NTU mg/L mg/L mg/L mg/L mg/L mg/L 

Cd 
µg/L 

Cr 
µg/L 

Cu 
µg/L 

Pb 
µg/L 

Ni 
µg/L 

• 
Ag 

µg/L 
Zn 

µg/L 

LNBRIN 4/24/91 13:30 50000 0.7 8.1 <0.20 0.70 0.30 1.00 17 5 <2 <6 15 <2 <10 <2 <10 

6/20/91 13:50 50000 1.6 8.1 <0.20 0.30 0.30 0.10 5 <5 <7 <10 <30 <20 <10 <2 <10 

7/25/91 11:30 50000 2.5 8.0 0.20 0.70 1.00 1.60 59 <5 <1 <5 <6 <10 <40 <3 20 

3/21/92 13:15 S 15000 4.1 7.9 5.40 0.30 0.90 0.90 <5 <5 <2 7 6 <2 <10 <2 20 

~,i.~f$.2.:::::••1~:Js.:•::::::~::::::i::::1i:::::::::::1:1:::::•:1:1:1:1:::1:1:1:::::::•:::::::::::1:::::::::::::::::::::::::1:::=:::::::1:•1•:::::::::::•1::::::::::1:1::::::::::::::(1:::1:::::1f2.::::::::::::f~!/::::1::::k#::::::•:::Hz:::1:::::})q'•::::::::#~i::1::::::1~::•:::• 
3/23/92 13:05 S 24000 2.5 8.0 4.30 0.20 0.50 0.60 <5 <5 <2 <6 8 <2 <10 <2 50 

~1zj,~2.:::::::j~!q~:::::=::$::::::::::=zj:::::::::::::1::::1:1::::::::1:::1::::::::::11:::1::::::::::::::::::::::::1:::1:•:1:1:::::::::::::1::::::::::::::::::::1:::i::::::1:1:::::::::1:::1:1:~2.::::::::::::#$:!!=J::::::::1:::::::::::::#¢i!i•::::::{{q:::1•:•:=:H~•:•:•::::::~9:::1::: 
3/25/92 14:15 S 22000 3.6 7.9 3.90 0.10 <0.10 0.50 27 14 <20 <30 <20 <2 <40 <10 20 

p1g$,~?:~:••=14ii~::::,•i:$./::::•:::;::1~::::,:::•:•=:::::::::::::::::•:•:==:::::::::•:1•=•::::•••••==::::::::•::=:::::=:=::::•::•::=•:::::::••=::•::::1:::•:=::::::::•:•:::==:::::•:::::•:::::~~o.:::==,:::4~p•::::::=::~o.:•••:=::: ?~•t>:•::1•:::~~o.:•:::==:1~1P:H•••::•:15;0.::=••=: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <8 <14 >29 >7 <20 <5 36.7 

4/23/92 12:20 49000 0. 7 8.2 <0.20 <0.10 0.20 0.10 85 23 <20 <30 30 <20 <40 < 10 90 
7/22/92 12:20 <20 
8/27/92 11:55 <20 
9/24/92 11:00 <20 
10/29/92 12:50 50000 0.9 7.9 0.20 0.21 0.48 0.25 89 31 <20 

11/19/92 11:20 <20 
12/17/92 11:20 <20 

<30 30 

<30 <20 

<30 <20 

<30 <20 

<30 20 

<30 <20 

<2 

<2 

<2 

<2 

<2 

<2 

<40 

70 

<40 

<40 

<40 

<40 

10 90 

10 40 

<10 18 

<10 36 

<10 150 

15 31 

117/93 13:35 S 27000 7.4. 7.8 0.90 0.36 0.56 0.13 30 13 <20 <30 <20 <2 <40 <10 44 

•~me,~=::•::::•1~:1<1::::::•=$::::::::::::~::::::::::::~!?<!!JP:::::••:~q:q::::t~:::••~:~~·:••::!)4f:•::::p:g:::::~:~$:•:::::::~9,:::::::•:::M:::••:::::~~9=::::::::~~q:::::::::~f.Q•••••::••:#~':::::••:/4,9::•:•••::~1q=:::::::,:~2.::::=•: 
1/9/93 12:35 S 27000 2.3 7.9 2.50 0.31 0.44 4.00 68 24 <20 <30 <20 <2 <40 12 32 

JH~1~~:•:•=•:::1~:~~:•::::::~:::::::::::1~::::::::::~i@!:•::::::~;~:::::t~:•::::,:!p9\:•:•#:1~:•::·~t1~:::•::~i/i~t::::::~~•:::1:::::::?rl:::::::::~~:::•::::1~p:::::::::~o.:::::•:1:•Hi.:•::::,:::Mq•••••::::::~$,:J::•::::::~~i••:::• 
1/12/93 12:45 37000 4.1 8.0 2.30 0.40 0.83 0.73 69 21 <20 <30 <20 <2 <40 10 39 

2/19/93 12:50 S 28000 5.2 8.0 6.30 0.22 0.55 0.38 46 14 <7 <10 <30 <2 <3 <4 <20 

ih~i$.a.ii:::ni:$9.::•:•:·:~::::::::::in~:::::1:1::j7:~®,i:::1:1:l~:::::•1#i:t:i'i:1~:®:•:;;#j~!!111~:*-f i1!qi~~!11;11:::~~;::1;1:1:::1,~:1:1:1::1;:mt:!1•:1:::18nq•:::•:•::#~~·;;•;;;:::#i!i::!i:::::fa.::::::1::::i#;i;i:::::•::::g<f •::::• 
2/21/93, 12:55 S 22000 3.7 8.1 3.60 0.14 0.35 0.53 47 17 <7 <10 <30 <2 <3 <4 <20 

2,*jr$~:''''''1~;$~'::'''::$'':'':''':':1~'':'':':::~®®::'''::'1J;ii.'='::~:P''''::i:f.~::=:=:p:~~::'::~:~j'''::=q:ij::::::'::t~::::=:=::'::~~::==:':''::kt:'::''':::~1g':=::::'''~~:::::'''=:=~J·':::==:::1P:''''::'':::#4-:':'''''=::~~:::::'• 
2/23/93 13:00 S 37000 1.3 8.1 2.50 0.15 0.63 <0.10 63 13 <7 <10 <30 <2 <3 <4 <20 

?l~!~iii••••1~/q9//i!i!•!$.i/•i!i•i:!'i~~!••1•!!!i!4µq®,!/i!!iiil~!i/!iii••~;if !i•!=J:f~ii!i!!p)?:i!ii!9:i~qi!iii!9!~-0.! 1!!!/ii!$.i•!:i!ii!!iij~!ii!i!!!!!ikii!i!i 1i•=::#~pi!i!i!!•!ijq/i/!j!/!!ii#i'ii!/i•••::k~i!i!i!!!!•i!#~!!!/•i:!)i!ij)i 1!i• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 <10 >11 >1 >3 <4 22 

3/18/93 11 :45 <7 < 10 <30 <2 <3 <4 <20 

7/13/93 11:15 <20 <30 <20 <2 <40 <10 19 

10/27/93 12:20 47000 6.6 7.9 <0.2 0.43 1.00 0.21 110 41 <5 <10 25 <2 <40 22 33 

1/20/94 13:00 <5 <10 <20 <2 <40 13 46 

Appendix 5.3 
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NEWPORT BAY 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn 
Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

LNBRIN 
1/25/94 13:45 S 48000 1.9 8.1 0.87 0.21 0.62 0.13 170 17 <5 <10 30 <2 <40 22 57 

V~~~41::111:1~i~Qi:i::11:$,i:i::::1:::t~::::::::==1::::1:fi1::::::::::::::1::[!:::::::1::::1:fi::::::::::::1::::=:1:ii::::1:i:i:i/iiiii:i:iiiii/i:iiiii:ii:ii'i::::::::::1::•i=/:::11:iiiHii':~#:::::::::141q::::1::::~tP:i•'•'•i:~$.i9:ii:,,,:i~G.i::,:,:::}?'•'=::~/JQ.9/i 
1/27/94 13:20 S 42000 1.2 8.0 1.90 0.30 0.36 <0.1 88 30 <5 <10 29 <2 <40 <10 35 

.1.1~1:&-4 ..... 1~:~t ...... ~·.·.·.·.·.·.w. ...... : ..... ·.· ...................... =. ............ :.•.:.:.•.•.:.:.=.•.• ... ·.· .. =.=.:.u.u.:.:.:.:.:.:.u.=.u.:.:.u.:.·.·.·.·.·.:.:.=.u.:.~5_:.=.•j.'k!10.=.:.:.u~$.·.·.·.·.·.<~.:.=.u.:-¥0.·.·.·.·<!19.·.·.·:·=·3a·:·:·: 
1/29/94 12:00 S 43000 0.3 7.9 2.00 0.49 0.86 0.14 160 18 <5 <10 20 <2 <40 15 32 

,1,1;¥!1~#.,.·.,.1~.P$.,.,.,.,$ •. ,., ... ,.,.1:3,.,.,.,.,., ... ,.,.,.,., ... ,.,.,.,.,., ... ,.,., ... ,.,., ... ·.,., ... , ......... ,.,.,., ....... ,.,.,.,.,.,.,.,.,.,.,.,.,.,.,., ... ,.,.,.,.,.,.,.·.,.,.,.,.,.,.,.K$.,.,.,.,.,~19.,.,.,.,.~9:, ... ,.·.·.~?.,., ... ,., .. 49 •. ,.,.,.,:,~~=·=·=··'.•.$~:·:·:·: 
4-DAYAVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 >112 >13 <40 >8 87 · I 
2nt94 13:30 S 36000 2.2 7.8 3.70 0.72 0.70 0.97 68 17 <5 <10 26 <2 <40 12 100 

2i1J91.::::::=:13,as:::•::::s=:::••::::::10:::::::::=:•::::::::::::::::::::::::::::::::::::::::::::::::::•:=:::::::::::::::::::::::::::::::::::::::::::::•:::::::::::::::::::::::::=::::::::::::::«s::::::::::<10::::::::•:24:::::::::••:<2:::::::::: .. 40:::::::::<10::::::::::94:·::=·· 
2/9/94 13:30 S 32000 2.0 7.9 3.00 0.22 0.13 0.33 130 22 <5 <10 <20 <2 <40 <10 24 

2191a":.:::::::13:35::::::::s::::::::::::n::::::::H:::•:•H:'::::::::::::::::::::::::::::::::::::::::•:::::::::•:::::::::::::::::::::::::::::::::::::=::::::::::::::::••:=::::::::::::::::::::::<s::::::::::<10:::::::::c:20:::::::::::<2::::::::::<40':::::::<10:::=::::::2a:::•=:: 
2/11/94 13:00 S 43000 0.4 8.0 1.30 0.12 0.55 0.62 180 35 <5 <10 <20 <2 <40 <10 43 

~,1.~~:.:.:.:1~:M•.:.=.:.s.:.:.:.:.:.:~~:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.=.:.:.:.:.:.:.•.:.:.:.•.:.:.:.:.:.•.•.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.=.:.:.:.:.:.:.:.:.:.:.:.:.:.:~s:.:.:.:.:.<~P:.:.:.:.:<:20:.:.:.:.:.: .. g:.:.:.:.:.~40.:.=.:.:.:.1t.:.:.=.:.:.?a.:.:.:• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 >8 <2. <40 >4 48 
4/21/94 12:00 50000 2.1 8.3 0.31 0.22 1.70 0.80 64 6 <5 <10 <20 <2 <40 <10 22 

12/1/94 12:00 1.1 <10 7.8 <2 <40 <0.3 38 

3/5/95 14:20 S 40000 3.7 8.1 1.2 0.17 0.61 0.28 62 22 <1 <10 13 <2 <40 <1 42 

~rsi~P-.:.:.:.:}4:~5.:.:.:.:s.:.:.:::.:.14.:.:.:.:.:.:.:.: :.:.:.:.:.:.:.::.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.=::.:.:.:.:.: :.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:::::.:.:.:.:::.<1.:.:.:.:.:«10 :.:.:.:.:t1:=:::n.t<:z.::n:.:.:<4o:.::.n:.:<1.:.:::.• :3a:.:.::· 
317/95 11:20 S 13000 6.1 7.9 3.5 0.23 1.2 0.92 12 <6 <1 <10 8 <2 <40 <1 <10 
3,i,9s:·:·:·:·J i:2s:·:·:···s·:·:·:·:·:·:12:·: · · ·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:: · · · ···· · · ···::·:·:·:·:·:·:·: · · · · · · ·: · · ··· · · · · ··· · · · · · ·:·:·:·:·:·:~r···· · ~,o····· · · :i4 · · · · · •• f: · · · ·5( · · ···:<r · · · · 2~ ··· · 
3/9/95 10:30 S 28000 1.9 8.0 3.2 0.2 0.92 0.69 28 12 <1 <10 8 <2 <40 <1 23 
31Qia5···:·:=·=1d'35=·=·=···s:=·=·=·=·=·=+o=·=·=·=·=···:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:,:•:•:•:•:•:,:,:•:•:•:•:•:•:•:•:•:•:,:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:,:•:•:·:•:•:•:•:•:<1:•:•:•:•:•><10=·=·=·=·=·4~·=·=·=·=·=·=~2'''''·:·:·.;:4&'''''·:·=·~4=·=·=·=·=·=·4e·=·=·=· 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 >16 <2 >17 <1 36 
3/23/95 14:00 S 48000 0.6 8.1 2.3 0.19 0.68 0.57 50 24 . <1 <10 6 <2 62 1.8 37 

31zji.$.~:·=:::=14;~~=·:·=·=·$::::·:·=·=·=1·,=·:·:·:·:·::::=:::::=:=·=·=·=·=::::·=·=·:·::=:=:=:::::=::·=·=·=·=·=·=·=·=·::::=:=:=:=:::=:=:=:=:=::::::·:·=·=:=:=:=:=:::=:::::=:=·=:=·=·:·:::::::::::::~~::=:::::::11A::::::=:=::$.=:=:=:=:::=::i~::::::::::=$.~'.:::::::=·=~1:::::::::::·~~::::::: 
3/25/95 11:10 S 43000 1.8 8.1 2.9 0.24 0.25 0.38 46 18 <1 <10 5 <2 <40 <.1 <10 

3i2'Sl95iJ:::::1y1s::::::::s:::::::::::1:i·:·:·:·:·:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::·:::::::::::::::::::::::::::::::::::::::•:::::•::::::::::::::::::::::::::::::•:<i::::::::::*10:::::•:::::4::::::::::•=:<z.:.•.•::::'<40=::•::::::<t:::::::=:::~-0·:::::: 
3/27/95 13:00 S 51000 1.0 8.1 1 0.25 0.81 0.37 59 22 <1 <10 10 <2 <40 <1 26 

3/Vt95!i!ii)i1~:05i::::):js=::::::::::13:::::::::::::::::::::::::::\:\:j:j:\:\::::::::::::::•:::=:::.::::::::::::::::::::::::::)ijijij:::::\'\i)i)i)i)i!iifi!iiii)!j/j!jijijijijijijijijiji)iji<1!j:j:):\:\«10ijijijijii53j!j/j:j:j:•::s:::::::::::j:M:)i!i!i!i\i=<tji\ij!ji\ij52ji)ij:i 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 22 >2 >36 <1 34.3 

Appendix 5.3 
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STATION DATE TIME Sample Depth EC 

Type feet umhos 

• 
Turb pH N03 NH3 TKN P04 TSS VSS 

NTU mg/L mg/L mg/L mg/L mg/L mg/L 

Cd 

µg/L 

Cr 

µg/L 

Cu 

µg/L 

Pb 
µg/L 

Ni 

µg/L 

• 
Ag 

µg/L 

Zn 

µg/L 

LNBRIN 5/18/95 10:15 <1 <10 9 <2 <40 <1 <10 
10/31/95 9:50 <1 <10 11 <2 <40 <1 80 
2/1/96 12:55 S 31000 4.5 8.1 4 <0.1 1 0 49 30 <1 <5 5 <2 7 <1 21 

?@~~·•:••:::'1~:po,:::,::••~::•••:•:==::1~•:•=:::::=:::::•••::::•:•:::==:=::•:::•:::::::••:::•:::•:•::::•::••••••••:::':•:•:::::::::=:==::::::::::::•=::::::::::::::::::::•:::::==•:•:::::::::•:::{t:::•=====':•tw::::•:•:::i~•••::=•:=:::1~=::::::::::~:•':=::::::::f 1:•::::==,::~~·••:•'• 
2/3/96 11:15 S . 34000 0.9 8.2 3 <0.1 2 0 27 11 <1 <5 <2 <2 <20 <1 85 
~?~e.~:::::::::1Ji@::::::::~::=::::::::1t::::::::::::::=::::::::::::::::::=:::::::::::::=:::::::::::=::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::Jt:::::::::::~~::::::::::M:::::::::,:,1~:::::=::::#~:::=::=:::~1:::::=:::::®.::::::• 
2/5/96 13:45 S 40000 0.6 8.1 2 <0.1 1 0 62 13 <1 <5 31 <2 <2 7 20 
~@~$.:::::::::tt~:i5.::::::::~:::::::::•:f~:::::::::::::::::::::=:::::::::::::::::::::::::::::::::•••••:::::::::::::::::::::::::::::::::=:::::::::::::=:::::::::::::::::::::::::::::::::::::::::::={11:::::::::::1~:::::::::::$.::::::::::::=f~:•=•••::::::~::i:i:ij(::1~:·f'::::::=i?::=:[:• 
4-DAY AVERAGE (DEPTH INTiEGRATED SAMPLES) <1 <5 15 <2 >1 <2 31 
2/20/96 12:00 S 36000 2.2 8.0 <0.2 <0.1 1 0 62 18 1 <5 33 <2 8 <1 58 

~i@&,~:::::::1~19:~······:·~·····•••:•:1~•:•:::::::::••••:1:::::=1::::::::::::::::::::::•::1:=:::::::::1:::1::::::::::::::::••:•••:•••:::::•::::::::::::::::::•::•:::1:::::•:::::::::::::•••:•:::{t::::::::::•1$::•••••1•••®:::1:::=•:::fg••••••::••·•~•:••••••••:••11:::=:::::1:12.:::1••· 
2/22/96 12:10 S 24000 4.0 8.0 5 0 1 1 44 15 <1 <5 6 <2 <4 <1 31 

?.iijf$.a.=•:••••1~:f5.:::••••·~•:::::::::11~••:::::••••1:::::::::::::::::::::::•::=::::::::::::::::••••:•:::=•:•:::::•:1:=:•:•••••:•:•=•:1:::::::•:•:1•••:•:••:::1:::::::::::::::::::::::::•:::•:•••t••••••:••••••1~=•••••:•:•:t$•········•::~i:::::::::::~··••1
:
1::::11::::::=••••$,q\::•=•• 

2/24/96 9:50 S 31000 1.8 8.1 2 0 1 1 66 20 <1 9 11 <8 <8 <5 35 
g?~i~:,::::===~=~5,:::::::,$.::,,,:,::,:%~===':=:::::•=•••:==:==:=:===:=::::,:::====::::::::,,,:,:::::,:,:,,:,,=,:=•=•=•:=::••••••:•::==::::::=•:====:,,:=::,:::,::=::,:::::::::,::=:::::=:::::•==ft::::,:,:,::=~?::'::,:,=:=~~:,:,:::,=:::~~•=:===:::==w:=::,::=:'=:~?,,:'':::=,:~~'::,::• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 <5 19 <2 >8.3 <5 54 
4/25/96 10:45 <1 <5 9 <2 <2 <1 30 

11/7/96 11 :20 0.20 6 24 <0.1 4 <0.1 28 
11/22/96 13:35 S 13000 9.4 7.9 5.7 0.42 1.20 0.74 37 9 <0.1 <3 <5 1 <10 <0.1 9 

f 1(.2Z/96•.i.131~?.•.: .•.• ~ .•. i.•.i.i.i1Pi.•.•:i.i .•.•. i.•.:.•.:.•.•.•.:.:.:.:.•.•.:.:.:.i.•.=.:.:.:.:.:.•.•.i.:.:.:.:.'.:.:.:.i.•.i.:.:.i.i.i.•.•.:.:.:.:.•.i.i.i.i.i.i.i.i.i.•.:.:.•.i.i.i.i!t2Pi.i.i.:.•.e=.:.:.:.•.•.•. e.:.•.•.:.:.•.:1.=.•.:.:.•.•"i.~.:.:.:_:<q/1.:.:.:.:.::1~:.•.•.: 
11/24/96 10:45 S 20000 1.7 7.8 3.6 0.57 0.98 0.73 43 11 0.30 6 15 <0.1 <10 <0.1 25 
J~~#i.~$.''''W'f~''''''''§:'.'.'''''''.'''1~:':'''.'''':::::':''''':':'''::':::'::'''::::':,,,,,,,,,:::''''''''::':''.''''''':::::''''''.''''.'':'.''''''.''''.:'::''.'''':''::::::'''.''''.:'::::,::':''''it?P.''.:':':::'~'''.''.''''':::r::'''.'':':''P'~':':'.'''''¥fq''''.''.:':~µ'~::''''':':1~::'''': 
11/26/96 10:50 S 28000 0.8 7.9 1.8 0.36 0.66 0.44 38 11 0.30 14 6 <0.2 <10 <0.1 29 

)11~$1:~$.j\]\i~f~q:::•::•:$.:::•:'::•••::1$.••:::::::::::::::::::•::=:::::::::••:::::::••••:•1
•
1
:::•••••••::•:•••••••:•:•••••:::::::::•:::::••:

1::::::::::::•::::•:::::::::::::::::::::::::::::::p,4µ::::::::)~:::::::::::15.:•::•:::::::,~=•:•=•••:•::1~:•:1::::•:#P.li•:::':•:••ft••••:: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) 0.23 11.3 30.3 5.4 >5 <0.1 25.3 
4/17/97 11:35 0.10 3 8 0 <5 <0.1 18 
10/30/97 12:15 M <1 6 15 <2 <4 4 89 

3/30/98 13:00 S/F 22 2 <8 14 <2 <4 <2 11 
4-day average [dissolved metals] >0.66 <8 12 <2 <4 <2 >8.3 

Appendix 5.3 
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NEWPORT BAY 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS 

NTU mg/L mg/L mg/L mg/L mg/L mg/L 

Cd 
µg/L 

Cr 
µg/L 

Cu 
µg/L 

Pb 

µg/L 
Ni 

µg/L 
Ag 

µg/L 
Zn 

µg/L Type feet umhos 

LNBTUB 11/4/98 11:30 D 14 
1/25/99 15:50 ST 45100 0.8 8.0 1.7 0.45 0.09 0.12 73 6 <1 <8 16.8 <2 <4 <2 26.8 

:Yg$.i$~••••=•••••••••••:::::::::$.r!••••••••:1~••••••••••=•::::::::•••••:::::::•:::::::::•••••••••••••••••••••••••::::::•:•:::::::::••••••••••••••••••••••••=::::••::•:•••::::::•••••••••=•••••••••••••ft::•:::•:::•4~::::1:=:1e:a:••l:•:::k?!':=:::=:::f1::::::••:::42.::::::::•:2.$:g:••: 
1/27/99 11:00 ST 34600 3.4 7.8 5.0 1.23 0.21 0.28 60 11 <1 <8 17.3 <2 6.5 <2 37.7 

ili¢.?i$.~••••••••••••••:•:::::::•:$Fi!•••:::::1)::::::::::::::::::::::::::•:::::::::::::::::::::::::::::::::::•::::::::::::::::::::::::::::::::::::::::::::•:::::::::::::::::::::•::::::::::::::::•:::::#:1::::::•:::::1~::::1,=•1~i~=••l••:::~~•::::::::•:1i$••:••::::•1~:•::::::::~$.:~:::: 
1/29/99 13:20 ST 43600 0.7 7.9 2.7 0.63 0.16 0.18 54 8 <1 <8 21.2 <2 9.3 <2 32.2 

ti?9,i$.9,:::::::::•:::::::::::::••$F::::•:::•::1:::::::::::::::::••••:::::::::::::••=:::•:•:•:•:•:::•::::•••••••::::•:•:•::::=:::•::::::::::::::::::::::::::::::::::::::::••::::::::::•••:::::•:::•:•••••~t••••••=:::=k~:::•1=••1~:~••=1•••••f#2.:•:::••=:::$.i~:::•:::•••k~::••••••:~<t~•••• 
4-day average [dissolved metals] <1 <8 16.0 <2 >5 <2 30.3 

4/12/99 12:00 ST 35100 4.3 8.1 3.0 0.35 0.06 0.24 30 17 <1 <8 14.2 <2 11.9 <2 23.3 

i:'Vi~i$.9,:•:::::::::::::::::::•:•:$.p::=•••••••1•~•=:•:•:::::::•=•••••••:::::::::•:::::::::•••••••••:•••:::::=:•=••::::••=:=:==•=•:::::•:::=•:=:•••••:=•:•:::::::•:•:::::•:::::•:=::•:••:::=:•••••••••••:•#t:•:•••:•:::~~:::::1=:=1~tz•:=1•::::42.:::•••:•::1J:1••••:•••=•~~:::=::::•=;2.t!:~•::• 
4/14/99 11:45 ST 40000 0.7 8.0 2.0 0.32 <0.05 0.19 65 7 <1 <8 14.2 <2 11.1 <2 20.0 

~ii~!$.9,•••••••••••••••••:::•::••$F••=••:::::1~•••••:•:•::•::::•=:::=:::::::::::::•:•••:::::••:•:•••=••=•••••••••••••••••:=•:•••:::::••:::•:::::•=:=:•••••••:•::::::::::::::•::•••••••••••••••:••••••::#'1•:••:•••••••~~••••J•=•1~:$•=•1:••::1~:••••••••~:ti~:::::::••~i.••••••••••1$•~::•• 
4/16/99 13:40 ST 49200 0.7 8.0 1.0 0.51 <0.05 0.15 150 14 <1 <8 19.6 <2 7.2 <2 16.9 
~(1$i$~,.,:,:,:,;,;,;,;,:,:,:,:,~~;,:,;,;,;,,~,;,;,;,;,;,;,;,;,;,;,:,;,:,;,;,:,;,;,;,:,:,:,:,:,;,;,;,:,;,;,;,;,;,:,~~;j~~;~,~~;~~~i:cj,:~~~~~~~,~~~:,~1,;,;,;,:,:,;,;:t;,;,:,;,;,:~:,,:,;BIEJ,:,;,~;:,:,i:,:,~::=:,:,:,:,:~~:,:,:,:,:,~~:~=:,: 

2/12/00 11:28 ST 51200 2.3 8.0 <0.44 0.150 0.64 0.18 93 16 <1 <8 27.5 <2 <4 <2 17.2 

;!?ii;!IPQ=•=•=•=1t2.~=·=•••=~F:•••==•=••••t3.!~:=••••••••==•••••••••=•=•=•=•=•=•••••••=•=•••••••==••=•••••••••=•••••=•===•••••••••=•••=•=•••••=•••==•••••=••••=•···········•=•=•=•===•••••=•••••••!tJ==•===•·•·•~S.:•••=f:::g~:9:=J•••=•~+=••=•••••=•if1•=·········~2.•=•••=•=•=2.q:p:::• 
2/14/00 11 :45 ST 37200 2.5 7.9 2.8 0.206 0.74 0.23 77 52 <1 <8 22.2 <2 <4 <2 29.4 

~/1~(P.Q:''''''1't#.:''':''~~·=:::::::''W$.':::::'•':::':':•:•••••::'':'::=••::'•::'::''':::::•'•':':'•:•'::'''''''':':'':'':':•••===:•=:=:=:•:'':'':::••=:=:=:=:•:••':':':':'':====:::=:=:=:=~1'':':'•:=•··H~•:::l:':1S:~•=t'':'~~···:=•••••=•f4,'='=':''':'~2.':'::'''':~1.'~:':' 
2/16/00 11:30 ST 45600 1.0 7.9 1.1 0.147 0.72 0.24 100 50 <1 <8 28.8 <2 8.4 <2 28.4 

~ii$.@9:::::•:~1:;®.••:::::$.F•••:•:::::::@~:::•::•:•:::::•:::•:::::::::•:::::::::::::::::::::::::::::::::::::::::::••::::::::::::=::::::::::::•:::::::::::::::::::::::::::::::::::::::::::::::~1:•:•••:•:•::f~:::=1•••~si~•=•1•::•=~~=::::::=:·:~1w:=•::•:•:'f~:•:•:•:::~ti~••:• 
4-day average [dissolved metals] <1 <8 23.9 <2 2.7 <2 26.2 

3/8/00 13:30 ST 32100 2.3 7.9 2.1 0.167 0.77 0.40 68 45 <1 <8 29.9 <2 6.1 <2 40.9 

31&100_:•.=.:.1~::w.:.:.:_sF:.:.:.:.=.=:1.3:~=.=.•.•.•.•.•.•.•.:.:.:.:.:.=.=.:.•.•.:.:.•.u:.::••••••:n::n:un••:•::=:::::n:u:n:u:::n:••:n:un::::•::::n::n:::u:::n::=::•<:t::u:n::<~Ht•=:ae.1v1:H••<2:=:=:::n•:s.1n:::::::<~<<Y10.1v. 
3/10/00 12:10 ST 37700 1.6 8.0 1.9 0.150 0.64 0.31 70 37 <1 <8 21.4 <2 9.1 <2 14.7 

3110@0:::•u2~10:u•:sF•:•::nnn:ts:s••••••>>•nn:uu:::n:uuu::u::u:u:::::::::•<<:u::::u::u:::n:u:::nn::nn:::•n•••:n:u<<~1:u::un:<ir::n1::•20:5::tu ... 2::::::<1<H•·····=·•<2:·:·:·:·:·ton. 
3/12/00 11:40 ST 45200 0.8 8.0 0.69 0.112 0.88 0.18 62 37 <1 <8 23.5 <2 9.8 <2 105.0 

~m;!?P:9 ....... 11..49 ... · -~F ......... ~!P. ......... ·.··················································4~da·y·a~eraoe·cdissoi~ed.me·tai·sr············:-?--······::=····~·.·.·:;··· ····:::····,.=.=.:~·=·= =.=.=;~:~=.== 

Appendix 5.3 

• • • 

0016569



NE.TBAY • • 
STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 
' 

LNBHIR 4/24/91 14:00 50000 2.1 8.1 <0.20 0.90 0.40 0.60 27 9 <2 <6 4 <2 <10 <2 <10 
6/20/91 14: 15 50000 1.9 8.2 0.60 0.20 <0.10 0.20 <5 <5 <7 <10 <30 <20 <10 <2 <10 
7/25/91 14:00 50000 2.1 8.1 0.20 0.60 0.90 3.00 76 32 <1 <5 <5 <10 <40 <3 <20 
3/21/92. 13:45 S 16000 20.0 7.9 5.20 0.20 0.50 1.00 25 9 <2 <6 9 <2 <10 <2 5 

!W:?Ji~•:•::1~:ifs.::::::$::::••:::~q•::•:•::::•:::::::::•:=::•=::::•:::::::::::::•:::::::•:••::••::::::=::=:=:=•:::•:::::•=::::::::•::=:•••::::•:::••:::•::::::::•:•:::::::::::::••H@::•:•::::::i$::::::::::::;{::•::••:••::#?.::::•:::••fiq::::::•:::~::::::::•::J9::::•: 
3/23/92 14:05 S 9900 12.0 7.8 4.80 0.10 0.50 0.50 6 5 3 <6 <4 <2 <10 <2 <10 
•aji~i~:••••1~:®::••:•~::••:::::~1::::::::::::::•:•:•::•::=::::::::::::::••:::::•:::::•:•:•:::::::::::•:•:::•:::::::::•:•:•:::::::::•:•:•:::::•:::::::::::::::::•:•:::::::,:•::::••:?::::::•::::::#$.•:=:::•:::::•~:,::=::::::•:f?.':::::•:••~1q••:::•:•::#~::=:=:::•:::w::::=: 
3/25/92 14:40 S 27000 2.4 7.9 3.30 0.30 3.10 1.20 33 14 <2 <3 <2 <2 <4 <10 20 

•~i2.$,t~~::•::1~:¥.i:•:::•$.:::•::•::~~i!'!!i!•!::::::::::=:ii::::::::::•:::::::::::::::::•::::·:::::"•:::::::1:::::::::::::::"i!i!i/!/i!'i'/!///!::•::=:::::::::::::::::::::::::•:42.p!•=='::::f~~=:::::•::f~µ.:::::=••:\~::::•:•••:§1µ••::::::•{Ht:::••::::~o.:=•:11: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.67 <14 >1 <2 <20 <5 12 
4/23/92 12:45 49000 0.4 8.2 0.90 <0.10 0.10 <0.10 86 20 <20 <30 <20 <2 <40 <10 20 
10/29/92 13:15 50000 2.0 8.0 0.20 0.14 0.33 0.16 70 23 <20 <30 <20 <2 <40 <10 19 
1nt93 14:20 S . 23000 170.0 7.9 0.90 0.39 0.94 1.10 270 32 <20 <30 <20 4.0 <40 <10 38 

••11U9.~:::::':~~J~::•:•:$'•!=•=:•:J$,=•••===~79q••::::9.t;g:::::ts.:•:••At:~t>::::::q11~:•::•:9;~W:.:.:•=1t~9::::•••:t?!l./•:•:=••:=~~•••:••=••:12.p:/•/:=•='#~9:/=!•i•!•{?P.i!i:•••=!={~:•:::•••:!14P••=:':••:#1P!:::•:=:={iP.:=•:: 
1/9/93 14:05 S 32000 68.0 8.0 3.50 0.33 0.18 <0.10 190 38 <20 <30 <20 <2 <40 11 16 

•11~1.9.~'•,,••:1~:~p'':''•~r:::•:':')t::•::•a.$q@:•:•:s.t:~:::':~J;'.;':?'.M:•:::q;~t:•:::•q.:5.t•:•:';~'M;::::':17p':';':'.:':~~::;:;:::;'k?P:::::';':~:w.:':';:;:;~2.p:;:;:;::':1~:•::;::::•gq:::·;•::;:i~':•::;::':'.J~:::;':' 
1/12/93 12:45 46000 4.3 8.1 1.50 0.49 0.76 0.19 100 29 <20 <30 <20 <2 <40 13 16 
2/19/93 13:20 S 17000 66.0 8.0 5.80 0.18 0.66 0.79 130 20 <7 <10 <30 5.9 <3 <4 <20 

:~1~1$.:•::•1~1~q=::::•$.:•:::::::Jt•:::::~®®.:.:)@tp•:::~J,1_::,=:3,t$!>::::::p11~::::::q;1,~:,:•:•1:M::::•:•~~g,:::::::•:Ai:i•:=•:•::••=1t::::=::::••:1t:'•::•::•:~~p:=••:=:::~;r::::,:::::•1~:•:::•:•:!'if.1!::•:••::::$.~::::::: 
2/21/93 13:25 S 28000 25.0 8.0 3.00 0.16 0.35 0.64 88 21 <7 <10 <30 <2 <3 <4 <20 
·~~1)ig~::=•:1~:@•:::::$::::•::::)t:•:::!3.t,~®.::•=:?~jtj):::::~·1::::::1;~q:::::q11~::::::o.1$.p::::::q;~q::::•::J~p•=::::::::~r,::::::=::::4t::::::::•:#to.::•::::'!fa.p/j'/i!i!•~:~::::::::==4/fi:•::::::~::::::::::f2.pi''/' 
2/23/93 13:30 S 42000 9.8 8.2 1.60 0.21 0.57 0.27 76 15 <7 <10 <30 <2 <3 <4 <20 

•?1~~1~:,,,:1~~®•'•=•=~===•='=''=1~:,:,,:~~~@::,:::B,&••=••JP•:=,=,~;~f>::=,=•P~~P:•::,:Q,~~••==•~M:9i:••==•~P•••••=''•'•=~P==•••=••=':4t•••'''••••fW'•••='=:4~P••••••='='~?==•=•=•••==4~•=••=,••••=~•••=•••'•:4~P=•••• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 <10 <30 >4 <3 <4 >19 
10/27/93 13:15 . 47000 5.4 8.0 0.46 0.36 1.10 0.19 100 30 <5 <10 <20 <2 <40 12 23 
1/25/94 14:20 S 41000 7.2 8.1 3.70 0.33 0.84 0.16 130 12 <5 <10 <20 <2 <40 10 23 

:11,~9.1w4:••::1~:@.::::::$.:::•:::•:J~•:::••=:::::::::::::•::::••:::::•::::::::•::•:::':•:•:=••:::=:::•:::::::•:•::•::::::•:•:::::•:::::::::::::::••::::•:••::::::::•:•:•:•:::::::•::1$:!•:::::•::#1:Q::::::•:=:~3,::•:::=••••~:$.:'':::•::14µ:::::••: #i~t:•:••::::M•:::::: 
1/27/94 14:00 S 40000 4.0 8.0 3.60 0.38 0.46 <0.10 110 32 <5 <10 <20 <2 <40 <10 24 

:1~2ii$1'.''''i4:05'.'''''~·:=:''.''')4.'''.''':=:=:=•:'.:'.''.:'.:'.''''''.'''''':'.:'.:'.:'.:'''''''.''.:'.:':'.''''.''''.::·:·:=::''''':'.'':'.''.'':'.''.''.:'.:'.'':'''.''.''.''.''''''.:'.''''.''.''.''.:'.:'.''''.'.'.'.#5.'.''''''.:'.:'.~1P.'''.''.:'.:'.~~P.:'.''''''.:'.~~·::::::::=4p:::::''.''.:~~;:;:::::::=~~:'.:'.''.: 
1/29/94 13:00 S 44000 0.7 8.0 1.50 0.44 0.59 <0.10 140 17 <5 <10 <20 <2 <40 17 25 

•11i~?~:::::1~:®::::::$.::•::::::M:,::•••::•::::::::======:•:::::::•:•,::•:=•=:=::••::::::::::::::•::::::::=:•:::•::::::::•=:••:::::,:::•:••:::''::::•:•:•:•:::::::•:=•=:•:::•:::4~:=::::::==1i~•==::::::1?P:::•:::::::f~:::::•::::§q:::::::::11~r••:::::::~t•:•::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 >11 >1 <40 >4 35 
2/7/94 13:10 S 31000 13.0 7.8 5.50 0.67 0.68 0.87 74 9 <5 <10 <20 <2 <40 <10 37 

:m1~1::•:::::1~11~:•::::$=••::=:::)!J,•=::•::::::::•:••==•••••:•:=:::::::::::i:•:::::•:••••=••'::::::::::::=:::::::•::••:•:=•::::::•:•:•:::::::•:::::=:::•:::•••:•:•••=':::::::••••••1$,::•:•:•:::%<r::::•::'•~1::•:•:::=:'t~::•:=:•:•AAP:=:::::::11~:::::•::::19::•:::: 
2/9/94 13:50 S 35000 11.0 8.0 2.80 0.25 0.15 0.34 140 <5 <5 <10 <20 <2 <40 <10 24 

igiWa.+•::::::1tij:::::•$.:.::=::::~ll,•::::::::::•:::,:,:::::::::::::::=:•:::•:::::::•::•=::':!•:•::•:=:=:::::::::::•:•:::::::::•••=:::::=:=••=::::::•:••='===:::::::::::••=•:•::::::1~=:::•::::=11~i::::=:=:!f?P::•:•:•:••1:•:•::::•:H¥p•:•:::::•fW:::••::=::J~:•=•=:: 
2/11/94 13:20 S . 41000 0.8 8.1 1.50 <0.10 0.69 0.38 94 17 <5 <10 <20 <2 <40 15 19 

:~1:rn~~::•::1~1~~:::•=•$.:••=:=:•:J~::::•:::::,:::::•:::::::::::::::::::::::::=••:•:::::•:::::•:::::::•:=•=:::•:=:•:•:=••::=::•:•:::•:•••••:::•:::•:::•:::::=::::::•::::=:::::::::=1~:::::::'•:#iP:•::=1•!'{?P.1:::::::::{~:''1::::::f#p::::,:::•#1~i:!:•=:::::~6.!i/:::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 >14 >1 <40 <10 38 

Appendix 5.3 

0016570



NEWPORT BAY 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 , TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 

Type feet umhos NTU mg/L mg/L. mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

4/21/94 13:10 49000 2.6 8.3 <0.20 0.24 1.00 1.10 68 8 

LNBHIR 3/5/95 14:45 S 23000 68.0 8.1 4.20 0.23 0.94 0.96 91 17 

:~i!¥0,$::::::::i~l~f :::::$:::::::::~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::8~::::::::::8~p,:::,::::::,1::::::::::,:H~::,:::::::f4q::::::=:::kf ::::::::1=1#:1
:::: 

3/7/95 12:40 S 13000 12.0 7.9 3.30 0.24 1.30 1.10 10 <6 <1 <10 7 <2 <40 <1 28 

:*-iif9=$::::1:::~~:f,$.::::::$:::::::::j~:::::::::::::::::::1:::::1::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=::::::::::::::::::::::::::::::::::::::::::::1:::::::::::::~~:
1
:::::::

1~~P.::::::::::::r::::1::::::::1::::::::::~4~::1:::::::kt:,:::1
:

11:~~p::::: 
3/9/95 11:30 S 27000 7.3 8.0 6.10 0.26 1.10 0.80 42 19 <1 <10 <4 <2 44 <1 19 

!W:~~~:::::::iJ!i1:,:::~:::::::::J~::::::::::::::::::::1::::::::::::::::::,:::::::,:::::=::::::::::::::::::::::::,:::::::::::::::::::::::::::::::,:::::::::::::::::::1:1::::::::::H1:::::::::::#~p:::::::::k?P:::::::,:::#~::::::::::4~:,::::::::iJ::::::,:::1J#::::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 <20 <2 47 <1 32 

3/23/95 14:30 S 46000 2.1 8.1 2.80 0.25 0.80 0.64 51 23 <1 <10 >2 <2 .>30.3 <1 26 

jaj~~@~:::::i1.ii::::::$:::::::::)~:::::1:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1:::::::::::::,:::::::::::::::::::~~:::::::::::#1P.!!!i]j\:::f#::::::::::::#~::::::::::1$.~ 1:::::::::::it :::::::::::~~;:::::: 
3/25/95 11 :40 S 42000 5.4 8.1 3.10 0.24 0.95 0.90 55 20 1 19 17 6 <40 1.1 95 

:~,.2.~1ij:::1:1j)~:::,1:$.:1
:

1111
:1J~:::::::::::::::::::::::::::::::::::::::::1:11 ::::::,,:::::::::::::::::::::::,:::::::: 11 ::1:::::::::::::::::::::::::::::::::::::::::::::::::::::J1:::::::::,:#n~t:::::::::~#::1:::::::::#~::::::::::;p::::::::::#:f :::::::::1\d9:'1::: 

3/27/95 14:15 S 50000 4.5 8.0 1.50 0.25 0.86 0.49 69 25 <1 <10 <4 <2 <40 <1 <10 

.3./2.!!~ ..... 1il\.2.,() ...... $. ...... , ... ,+. .... ·.·········································································································································J1 .......... MP .......... M .... ·.·.·.·"'~·.•.·.·.·.~1P. .......... K1 ........... g2. ... ·.·. 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 6 <2 <40 <1 30 

5/18/95 11:30 52000 3.2 7.9 0.85 0.58 0.58 0.22 71 20 >0.67 <19 >8 >2 <40 >0.36 42 
10/31/95 9:30 49000 3.1 8.2 0.50 0.18 <0.50 <0.20 80 27 
12/1/95 12: 10 50000 1.7 8.1 0.89 0.21 0.57 0.27 110 27 
2/1/96 14:00 S 20000 16.0 8.1 7.10 0.13 2.40 0.83 37 15 <1 <5 8 <2 <2 <1 13 

,,2,l~f:9.~:::;:::rt4:,P?::::,::~::::::::::1!3:,,:,:,:::::::::::::::::::::,:,:,:::::::::::::::::::::::::::::::,:,:,:,:,:,:,:,:::::::::::::::::::::::::::::::::::::,:,,,:,,,:,,,:,:,:,:,::::::::~~::,:,,,;,,,;~~;:,:,:,::,;~,,:,:::::::,:,~~::::::::,::~?,:::::::::::~t::::;:::,~~::::,:: 

2/3/96 12:20 S 38000 2.3 8.3 2.00 <0.10 1.70 0.38 45 23 <1 <5 3 <2 <20 <1 23 

'.~3.l.9.~'.'.''.'.'.'1~:~:::::'.$.'.''.'.'.'.'.''.'~~'.'.''.'''''.''.'.'.'.'''''''.'.''.''.''.''.''.''.'.''':::::::::'.''.'.':::::::::'.'.'.'''.''.''''.'''.''.::::::,::::::::''.'.''''.''''.''.''.''.''.''.''''.''''.'.'.''''.'.'.'.'.'.'.''.'''''''.'~,'.'''.''.'''''.'#~'.'.'''''.''.''~'.''.'.'':::::::'#~::::::::::~~~':'.:'.'.''''.#1'.'''.'''.'.'''~#':::::: 
2/5/96 13:45 S 39000 3.8 8.1 1.50 0.14 0.74 0.31 56 21 <1 <5 2 <2 11 <2 <10 

:?1$!9,~:::::::1~;®.::::::~::::::::::g::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~~::::::::::::~$.:::::::::::9.::::::::::::::¥~:::::::::::~1::::::::::::~~:::::::::::t~:::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 3.7 <2 . <20 <2 22 
2/20/96 12:50 S 26000 130.0 8.0 4.60 0.35 1.30 1.30 190 32 <1 8 10 <2 10 3 61 

:~~qli*t::::1~:~~::::::$:::::::::J~::::::::,:jj::,:::::,::::,:::::::::::::::::::::::::::;::::::::::::::::=:,::::''jjjjjj\:::::::::::::::::1:1::::,1,1=:11::::::::=:::::::::::::::::1~::1::,::::::~:::::::1:::1)1:::::,:,:::::?.::::::::::::ti:::::;:::::::1::::::::::::$~::::::: 
2/22/96 13:20 S 23000 4.6 8.1 4.50 0.11 0.74 0.64 43 13 <1 <5 <4 <2 <4 <1 16 
:zjg~?1:::::1~:@::::::$:::::::::J$:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::;:::::::::::::::::::::1::::::::::::::::::::::::::,::::1::::::::::::::::::;:::::::::::{1::::::::::::#$.j!j!:::::::{2.:::::1::::,:#?ij\jljljj:lf~j:/:;::.:1:::#}'::;::::::~i::::::: 
2/24/96 10:20 S 34000 3.0 8.1 1.90 0.32 0.79 0.56 66 18 <1 <5 <8 <8 <8 <5 14 
:zj~~i~:::::iAl@::::::$.:::::::::)~:::::,:::::::::::::::,:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::,::::::::::::::::::::::::::::::::::::::!!::::::::::::::::ffi::::::,:::::#$.J:::::::::~~:,::=::::::,,#~':::,::,:1p~:::::,:,:,,#$.:,:::::=::~1::=:::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >2.7 >13 >0.7 >37 >1.3 39 

Appendix 5.3 

• • • 

0016571



NE.TBAY • 
STATION DATE TIME sample Dep~h EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L 

LNBHIR 4/25/96 11 :20 38000 2.4 8.4 1.70 0.23 0.68 <0.20 86 11 
11/7/96 11:45 32000 0.7 8.0 1.1 0.18 0.70 0.31 85 28 

Cu Pb NI Ag 
µg/L µg/L µg/L µg/L 

• 
Zn 

µg/L 

11/22/96 14:05 S 8500 21.0 7.8 6.1 0.44 0.94 0.91 37 7 <0.1 <3 <5 2 <10 <0.1 16 

•+1t?2196:••i4:1>$••••=·~·••••••••~s:$•••···•·••••••••••==•·••=·•••·•••••••••••••·•••·=•=·•••••••••·•••••·•••••·•·••=•=•=••·•·•·•••••••=••••=••••·•••••••••••••·•••·•·••••••••••••:o•~•=•=•••••••:s•••••·=••••••<s••=•=•=•••a•t•••••=••••~Jo.•••••=·•<oi1••·••=••:•10•••••• 
11/24/96 11:05 S 24000 8.5 8.0 1.9 0.39 0.69 0.61 66 12 <0.1 7 <5 0 <10 <0.1 9 

·:~~~!~::=~r;:;··=:=:~:·:=·=·=ta'i3':':~~~~:~=:=:=·=~:=~:=·=:·:~=-·~:·:::::1::~:=·=:=:~=--~~:=:=:=~:~;·:·:·:~:~~':':':':~~-:·:::::·:·:~~:::::::::::~::~::::::::::i~::·:::::·:·::~':':':':':~6:2:,::::::::~:~:::·::=:=:~:~·:::;:;:;:::::·:::: 

•t,@~/$~::1t~$:::::•$.::••::::::)~::::::::::::::•:::::::::::::::::::::•:•:::::::::::::·:•:•:••:=:::=•::::••:•:::::::::::::::::::::::::••:::::::::::::••::::::::::::::::::::::•::~M::::::::::1$.••:•::••::::~•:::::•:::::#Pl*::::::::)i:••:::::::#P:1•:•::::::1~:::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.07 10.3 >2 >0.36 >4.3 <0.1 9.6 
4/17/97 12:45 47000 4.0 8.0 <0.8 <0.50 0.73 0.45 83 19 

10/30/97 12:45 M 50000 2.5 8.1 0 0 0.9 <0.2 84 15 

217/98 11:05 S 16000 75 7.9 5.3 <0.5 1.0 1.3 170 21 

2/7/98 11:05 S 9.8 47000 63 7.8 3.1 <0.5 0.7 0.6 190 28 

3/28/98 S 41800 10 8.0 0.9 <0.1 1.0 0.3 2.0 <1 <10 <10 <10 <10 <10 <10 <50 

·~~:!:::••••::•:•:••••·•=·~7~:·:··~~:·~····=·······•::•···:•••••:=•••:•••:::::::::•:::•:•••······:::•:===•·••••=:=:=:::::•••······•••::••••····=················=•:=:::::••••••••••:•·:~··=••••=••·::•····1=•:=~:······1···==·!~··· ······~···········:~··•:::=:::~!······· 

3/30/98 13:15 S 45700 3.0 8.1 1.3 0.3 1.0 0.3 13 7 

·~:~~=·i=:·~;;~~,:,:,8~~:·:·:·~:'.~:,:,:,:,:,:=:,i,:,:,:,:,:=:=:,.,:,:,:,:,:,:=:,:,i,,,:,:,:,:,:,:,i,:,:,:,;,:.:.:,:,:,:,:,i,:,i,:,:,:,:,:,i,i,:,:=:·:·:·i,:,:,:.:,:,i,:,i,:.:.:,::~:.:,:,;,:,:~:=i·i,
1

,i,i~,::.:.:.
1
;,:,~::·;.:.:,:,::!:·;,;.;.:,:~~·;,;.;.;,;~;~;.;.; 

6/23/98 14:10 M 49200 5.8 7.8 <1.3 <0.05 <1.0 0.2 190 17 
11/4/98 12:10 D 18.6 49000 1.9 8.0 2.2 0.6 <0.05 0.18 100 18 
1/25/99 16:25 ST 46100 1.6 8.0 1.9 0.3 0.1 0.12 72 10 <1 <8 14.3 <2 <4 <2 54.0 

·11~~iiw.':''''''''''::'':':::$.f '''''')~9.''''''':''''•'•:•:':'':'''':::•••==:':':':''':':•:•••::'':':':''':'''''''''''•••••=••:=•::::;:;::':::'::;:;::::::::•::::':''':':'':'::'''''':'~~:'':::•=•···~~:::::i,=,;j:3:~:':l'':'':¥¢.•••••••==··~1::•·········~.2.=:••••=••.22.'~::•: 
1/27/99 10:45 ST 31500 22.0 7.9 4.6 0.6 0.2 0.43 160 22 <1 <8 9.3 <2 6.3 <2 22.8 

:1~~1.~~:·•·••••:::::=::::=•:$.~•••:•::1:a.;~:::•••:::::•:••=:=:::•••••:·•••::::•••:::•:•:•::•::=:•:•:::•••:•••••••:•••::::::•••:••:•:::::•:::::::::::::•··•·:=:::::::•:::::•:••::••::•••::~~::•:::•::•••f~•::•J•:=·~:$.•=:•i:•:••'#~•·•:••==·:~:~:•:::•:••::#?••:•••:•:ta.l?.):•: 
1/29/99 12:50 ST 39600 12.0 7.9 3.0 1.0 0.2 0.28 82 13 <1 14 19.3 6 11.1 <2 36.4 

'#2.$,i~~:::;:~g;~=;:::$,F,1::::;::~~::1:::;:;:;:;;:;:;:=;:;::::;::;;;;;;;::;;:;:;:;;;::;:;;;:::;:::::::;::::;::;:::::::::;;;;;:;:;:;:::;;::::;::;;:;:;:;::::;::;:::::;:::::::=;;;;;::~f ;;;:;:;::;:#~;:;:ciur;;;::#$.:';:::::::t$,::=::::::::#¢.•:•:=:::::~:rn=;=: 
4-day average [dissolved metals] <1 <8 ~ <2 >4.0 <2 >9.0 

4/12/99 11 :35 ST 26600 8.9 8.0 6.1 0.4 0.2 0.39 54 11 <1 <8 10. 7 <2 11.9 <2 15. 7 

'ifi12i99•••••••••••=•••=••=••§F-•••••••13=•1••=•=••=••••·••••••••••••••••••••••••=•=••••==•••••••••••=••·••••==,••••••·•••••••••••••••=•••===•=••••••••=•••=•==•==••=•••·•••••••••••••••••~l·•=•••••••=•~a•••=1=•••s•a•=•=1••••••~2·=•=•===•t1~0•••••'••==~2•=••==•·=:fs•o•••= 
4/14/99 11:20 ST 40800 1.0 8.0 2.0 <0.2 <0.05 0.17 66 5 <1 <8 11.0 <2 10.7 <2 12.9 

.~,1~?®:,:;:;:;:;:;:;:;:;:;:~ffi::;:;:gt>'.~:;:;:;:;:;:;:::::::::;:;:;:;:;:;:;:;:;::•::;:;:::::;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:::::;:;:;:::,:;:::;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;::'7i,,:,:;:::::,:f~:::,1•.·tQ,9 ... l,,,,:,~12.,:,:,:,::tij,;,;,;,,,:~g;,;,;,;,;,1,~~:~:;,:, 
4/16/99 12:30 ST 48200 1.7 8.0 0.9 0.5 <0.05 0.12 150 17 <1 <8 16.3 <2 7.1 <2 <10 

:111$.li¥i:•:=:=:::::=:=:::::::$.r.::=::::rn:1:::::::::::::=:::::=:=:::::=:=:::=:::::::::::::::::::=:=:::::::::::::::::::::::=:::·:::::::=:::=:::=:=:::::::::=:::::::::::=:::::::::::::::::=~,::::=:::=:::#~:::=:ofilrn':'::#?.':::::::=::M':':'=::::::#~'':::=::::~rn:=::: 
4-day average [dissolved metals] <1 <8 []!!]. <2 >7.3 <2 >7.6 

Appendix 5.3 

0016572



NEWPORT BAY 

STATION DATE TIME Sample Depth EC Tlirb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 
Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L . µg/L µg/L µg/L 

LNBHIR 5/27/99 11 :45 D 47200 1.8 8.1 <0.44 <0.2 <0.05 0.12 79 7 

• 

10/12/99 12:25 OT 22 46300 4 8.1 <0.44 <0.05 0.47 <0.061 110 55 

·~~;f~•••••1p:~~•••~/.~w:•••••••••••••:::;~~~•:•:•:~~~:•:•::~'.~••••~8'.!J•••::~'.1~••••::8'.~~:•::••~:T:••••::•wiob••••i!••••:~~•!•:•••:•:•:~~••••••••:•:•t:•••••1•••~~'.;•••1•:••••j~ '•::_: __ :_:! •••••••••::~•:•••- ::•~~:g:::: 
2/12/00 8 21 52400 5.9 8.1 <0.44 0.06 0.44 0.23 99 16 

•Mwoo:::::1oi~s'i's/st:::,::•:•'••·••••a$s®:·••••:s1~•••••:t~:::•::t~•·:••••!)1~1:•:••~1r~:::•••o:$.ij•••••···~it:•••·•••••:18••••·•••••·•~i··••••··•:•:#e.:•,::::::tst$:•:•:••••'#z••·••·•••·•~4:•:•,::•••:#z••:·•·••••1tr•••• 2114100 · · · · · · · · rvi.si= · · · · · · · ·so100 · · · i>:3" ···a.a· ·.;;o:44 · ·o.oa· · o:Js · · ·0.2·2 ····st,-····· a·1 · · · · · ·.;;1· ·····<a· 1 16.1 1 · · <2 · · · · .;;4· · · · · <2 · · · · ·11.i · · 
2/14/00 8 21 48600 5.3 8.0 <0.44 0:08 0.28 0.22 100 72 

:z1=1Mw.•••••1P\~$.:::$.:$.rn::•:•:••••·••••::#$~00•••••••#1~•::::::ij)t••••·•~1~••••••l•1~•••:•'.Qt:rt:::::q:z$.::::::::~~··:•::::::::~P:•:•:•:::•••~j::•:::::::::#~••:•••:::2at$.••·•:•:••Hz•::::::•••~:~·•••••••::•#z•:•::••••t~t$.•::: 
2,1s,c>o · · · · · · · · · 1,,,;:si=· · · · · · · · ·4s100 · · · 4".2. · · .·a:o · · · 1: 1 · · · ·0:13 · · · o: 1i>· · · ·0.21· · · · ·1·20 · · · · · ss · · · · · · .;;1 · · · · · · <a · · 1 22.3 1 · · ·<2 · · · · · 9.a · · · · · <2 · · · · ·1·2.2 · · 

2/16/00 B 21 50400 4.7 8.1 <0.44 <0.05 0.62 0.13 110 76 
4-day average [dissolved metals] <1 <8 I 19.5 I <2 >3 <2 >10 

3/8/00 12:21 ST 20.141800 2.70 8.0 0.82 0.11 0.91 0.28 94 17 <1 <8 26.4 <2 , 9.4 <2 14.3 

:$1s.1:9q•••i•••1~:g~•·•::$r1•••::::::::•••:••••':::•••••••••'•:••••••:::·•:•:::::•:::::::,:::••·••:·••••••:••::::::•••:::,:::::•:::•:::::•·•••:::::::::•:••::·•···:•·•:•:•:·•••·••:::•:::~~,·:::•:•:•••#~•::•:1·,·~~;~:•:i:••:'•#z:•:•:··•·191~:•:••····•#~•:::•••:•1~;q•:•• 
3/10/00 11:20 ST 21.7 36200 2.80 8.1 1.90 0.15 0.79 0.34 66 27 <1 <8 19.5 <2 9.5 <2 19.8 

·~1P.i®.:•••:,:r:~:::••$F:)i!i):::::::•::::•:••••••::•:::::::::::•••••••••:•:::::::•:•:'!'i::::•:::••::::•:•••••:•:••:•:::::•:•::::::::::::•::::::::::::::::::::•::•·::::::•:•::::::•::~~:::::::•:·:~~:::::i•••1'13;~:••li!i)i!#~:::::::···~;t::::::•::::#~'·•:::•::~!6.;~···· 
3/12/00 11:11 ST 16.5 45300 2.10 8.1 0.73 0.13 0.96 0.18 62 24 <1 <8 24.4 <2 10.4 <2 27.0 

!$.i,i~i@ii!i!iit.ii~!'i'!$.A•ii!''•!•:•::;:;::•:::::•:•1::•••:::•:•::;:::;:•:•:;:::;::::::::::::::•:•:•:•:::::::'/iiii'J:::::::::::•::::•:•:•::••:••::•:•••:•::::::•::•:•:•:::•:•::::::::~~••::::::••••#~:::::1,:•JQ~~•••1•••:#g•/•!:\'!'/~t~:••:•••:••:#¢.i::::::•::1:41~:::: 
4-day average [dissolved metals] <1 <8 21.7 <2 9.4 <2 16.2 

6/2/00 13:00 S 19.7 48500 3.7 7.9 <0.44 0.06 0.66 0.21 100 61 
6/29/00 14:00 S 45400 3.9 8.0 <0.44 <0.05 1.10 0.18 <10 <1 
6/29/00 14:00 M 47100 11.0 8.0 <0.44 <0.05 1.10 0.18 60 15 
6/29/00 14:00 8 19.5 47500 210 8.0 <0.44 <0.05 1.30 0.80 520 87 

Appendix 5.3 

• • 

0016573



NE.TBAY • • 
STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

LNBHAR 4/24/91 14:45 50000 1.1 8.1 0.30 0.70 0.20 1.20 6 <2 <6 <4 <2 <10 <2 <10 
6/20/91 14:35 50000 0.2 8.3 <0.20 0.30 0.20 0.10 <5 <5 <7 <10 <30 <20 <10 <2 <10 
7/25/91 14:45 51000 0.8 8.2 <0.20 0.60 1.10 4.10 39 17 <1 <5 <5 <10 <40 <3 <20 
3/21/92 14:15 s 18000 5.7 8.0 4.70 0.30 0.60 1.00 7 5 <2 <6 7 <2 <10 <2 <10 
3/23/92 14:25 s 23000 3.8 7.9 4.20 0.20 0.60 0.50 7 5 3 12 <4 <2 <10 <2 10 
4/23/92 13:50 51000 0.1 8.2 <0.20 <0.10 0.10 <0.10 78 21 <20 <30 <20 <2 <40 <10 10 
10/29/92 13:45 50000 2.3 8.1 0.20 0.10 0.23 0.41 89 29 <20 <30 <20 <2 <40 <10 36 
117/93 14:50 s 18000 26.0 7.9 1.40 0.21 0.51 0.29 49 14 <20 <30 <20 <2 <40 <10 52 
1/9/93 14:35 s 38000 18.0 8.0 2.30 0.28 0.45 7.30 110 28 <20 <30 <20 <2 <40 11 21 
1/12/93 13:20 s 48000 3.0 8.1 0.90 0.50 0.89 0.28 57 17 <20 <30 . <20 <2 <40 13 23 
2/19/93 14:00 s 33000 22.0 8.1 3.90 0.19 0.44 0.40 85 16 <7 <10 <30 2.5 <3 <4 <20 
2/21/93 14:00 s 33000 9.6 8.0 2.20 0.15 0.29 0.43 52 17 <7 <10 <30 <2 <3 <4 <20 
2/23/93 14:00 s 44000 3.7 8.2 0.99 0.17 0.50 0.11 85 21 <7 <10 <30 <2 <3 <4 <20 
10/27/93 14:00 47000 3.4 8.0 0.31 0.33 0.85 0.16 61 25 <5 <10 <20 <2 <40 16 19 
1/25/94 14:50 s 47000 1.8 8.1 1.60 0.22 0.59 <0.10 190 19 10 25 43 <2 <40 <10 27 
1/27/94 14:30 s 46000 1.5 7.4 1.50 0.40 0.34 <0.10 130 43 <5 <10 21 <2 <40 <10 19 
1/29/94 13:45 s 46000 0.9 8.0 0.74 0.39 0.55 <0.10 160 18 <5 <10 <20 <2 <40 18 34 
2/7/94 13:20 s 41000 5.5 7.8 2.70 0.64 0.50 1.20 88 13 <5 <10 <20 <2 <40 <10 28 
2/9/94 14:30 s 39000 4.0 8.0 1.90 0.33 0.26 0.46 120 <5 <5 <10 <20 <2 <40 <10 12 
2/11/94 13:30 s 43000 1.7 7.6 1.10 0.16 0.69 0.15 160 30 <5 <10 <20 <2 <40 17 12 
4/21/94 13:40 48000 1.6 8.2 <0.20 0.15 1.70 0.39 96 <5 

3/5/95 15:15 s 32000 11.0 8.1 3.30 0.17 0.83 0.45 44 17 <1 <10 4 <2 <40 <1 18 

317/95 13:15 s 17000 6.0 8.0 3.00 0.20 1.20 0.94 22 11 <1 <10 <4 <2 <40 <1 <10 

3/9/95 12:15 s 39000 1.2 8.2 2.00 0.13 0.98 0.47 41 19 <1 <10 14 <2 <40 <1 20 

3/23/95 15:00 s . 48000 1.8 8.1 2.30 0.15 0.87 0.56 63 23 <1 <10 <4 <2 57 <1 22 

3/25/95 12:00 · s 50000 1.9 8.1 1.30 0.16 0.79 0.49 58 20 <1 <10 <4 <2 <40 <1 <10 

3/27/95 15:00 s 52000 3.5 8.1 0.75 0.30 0.82 0.47 69 26 <1 <10 <4 <2 <40 <1 21 

2/1/96 14:40 s 36000 4.9 8.1 2.60 <0.10 2.70 0.41 71 29 <1 <5 2 <2 2 <1 <10 

2/3/96 12:45 s 40000 1.4 8.3 1.40 <0.10 1.80 0.35 31 14 <1 <5 2 <2 <20 <1 45 

2/5/96 14:15 s 42000 1.5 8.2 0.90 <0.10 0.65 0.23 71 13 <1 <5 <2 <2 <2 <2 <10 

2/20/96 13:30 s 39000 7.5 8.1 1.80 <0.10 0.75 0.39 68 20 <1 48 <2 <2 7 <1 28 

2/22/96 13:50 s 26000 5.2 8.1 3.80 0.18 0.72 0.62 35 8 <1 <5 <4 <2 <4 <1 33 

2/24/96 10:50 s . 40000 1.5 8.1 0.60 0.20 0.53 0.24 85 23 <1 5 <8 <8 <8 <5 18 

11/22/96 14:30 s 15000 11.0 7.9 4.4 0.47 1.00 0.78 33 6 <0.1 <3 <5 0.4 <10 <0.1 7 
11/24/96 11:25 s 25000 1.3 8.0 1.7 0.31 0.61 0.53 79 20 <0.1 8 <5 <0.1 <10 <0.1 8 
11/26/96 12:05 s . 30000 1.4 8.0 0.9 0.19 <0.50 0.33 59 14 <0.1 13 <5 <0.2 <10 <0.1 8 
217/98 11:45 M 17000 22.0 7.8 4.4 <0.5 0.75 1 62 16 

Appendix 5.3 
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NEWPORT BAY 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 

UNBJAM 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

4/24/91 11:30 38000 7.0 
6/20/91 11 :15 41000 29.0 
7/24/91 12:00 46000 10.0 

8/22/91 9:40 46000 0.4 
9/18/91 9:10 41000 5.6 
10/17/91 9:30 40000 3.7 
12/19/91 9:15 44000 0.3 
4/23/92 9:10 40000 0.9 
5/28/92 9:10 37000 1.9 
7/22/92 9:40 40000 2.8 
8/27/92 9:05 48000 3.1 
9/24/92 9:00 47000 2.0 

8.4 17.00 

8.2 7.10 

8.1 3.90 

8.4 2.80 

8.2 8.10 

8.3 11.00 

7.8 6.00 

8.1 13.00 

8.1 7.10 

8.6 8.80 

8.0 1.00 

8.1 0.90 

0.50 
0.30 

0.60 

0.60 

0.20 
<0.10 

0.60 

0.50 
0.30 

0.10 

0.40 

0.30 

0.60 

0.50 

1.10 

2.10 

2.40 

0.80 
<0.50 

0.80 
1.00 

0.30 

0.80 

0.64 

2.00 34 10 
0.70 9 8 
2.70 23 9 

0.20 61 32 

1.60 8 8 

0.90 12 6 

0.40 <5 <5 

0.30 83 18 
0.60 68 31 

0.40 7 8 

<0.10 70 34 

0.34 100 31 

<2 

64 
<1 

<6 

50 
<5 

8 

50 
<5 

<20 <30 <20 

<2 <10 
I 

60 50 
<10 <40 

<2 

38 
<3 

<40 <10 

<10 

<10 
<20 

10 

10/29/92 9:35 48000 3.4 7.8 1.00 0.42 <20 <30 <20 <2 <40 13 31 0.82 0.34 86 28 

11/19/92 9:05 40000 4.3 7.5 9.80 0.51 0.60 0.39 70 16 
117/93 9:20 S 290 670 7.4 2.60 0.21 0.97 6.80 860 94 <20 <30 <20 8.0 <40 <10 50 

Jd.1~~:;:::::::::::::::~t~~;::,:::$;::;:::::::~:::::;=•:•:::wf~:::::••::iJ:ijp::::::~1~:::•::::2.1$.o.:•::::p;,r:::::t~::::::~:#ij::::1~QP.:::::~~o.::::::::1i.~::::::::f~p:::::::::#id.:=:::::::$.;p:::::::::~#q::: ••::41P.:;,::;:;::$.~:,;:;• 
1/9/93 9:05 S 770 120 7.9 13.00 0.17 1.00 1.70 130 46 <20 <30 <20 2.0 <40 <10 14 

J1w~~;::•:::::::•:::::~;if9:::::::$:::::::::::~•::::::::::,ipq:::::::::,~1::::::::r1~:::::::ijtqo.::::::p;2.p:::::ptrd.::::::~:tp::::•~qo.:::::::J~~:::::::::{~~::::::::~~q:::::::::#~~::::::•;:~:q:::::•:::f1p::::::::41p::::::::::i,:::::: 
1/11/93 12:55 S 8500 17.0 7.9 9.00 0.25 0.66 0.66 35 15 <20 <30 <20 <2 <40 <10 13 

J11),~~:::1:::•::::}~i~@::::::$:::::::::::~:::::::•::l?1P.Pp::::::::~$.:o:::::::rJ#:::=::•~t~o.::::::o.:~1::•:::9.:td.::::::q:i:::::,~o.:::::::1~:::::•:::~~:::•::::~~p:1:::::::#1:::::::•::~2.·:::::•:::~#P::::•:•:81P.:::::•::::~~::::t, 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 <20 >3 <~O <10 31 
2/19/93 9:20 S 460 460.0 8.1 8.40 0.18 1.30 4.10 280 37 <7 <10 <30 12.0 7 <4 22 

wwrs.a.:::•:::•:•:::::~;~q::::,::$:::::::::::~::::::•:::::i#:o.p::::::::rpo.;p::::::~i1:::::::iH:o.•:::::p12.r::::•~1®.•:::::$.it~:::jg~p:::::iio.:::::::::~1i:::::::::f iP::::::::1;w.:::::•:•~~:q•::::::::1t,::;,.::=:::#1.:::::::::::$.~1
,::

1
: 

2/21/93 8:30 S 5100 34.0 7.7 7.90 0.22 0.71 1.10 30 11 <7 <10 <30 3.2 <3 <4 <20 

g;z;1.9.~:.:.:.:.:.:.:.:~-~~:.:.:.$.:.:.:.:.:.~.:.:.:.:.:gi¥.iPP:.:.:.:.®.P.:.:.:.~.o.:.:.:.:4:pQ:.:.:.i>..~~-:.:.~.®.:.:.:q:@:.:.:~po.:.:.:.:.$.~.:.:.:.:.:~1.:.:.:.:.:.~11.:.:.:.:.~@:.:.:.:.:~:1.:.:.:.:.:.~~:.:.:.:.:.:~4.:.:.:.:.:.:7~:.:.:. 
2/23/93 9:00 S 20000 12.0 8.1 17 .00 0.24 0.62 0. 76 59 11 <7 <10 <30 <2 <3 <4 <20 

~faa19a'''''''''''''''s'oo-''''''s'''''''''''~''''''''''3ixJ00''''''''1~;0='=,=,=e=,,=,=,=,·a'fo'''''oii'''''bJa''''''o%''''''e1'''''''''1fi''''''''''W''''''''':;J~o''''''''•kid'''''''''':;J~''''''''''':H:'''''''''''b;'''''''''''io'''''' 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 <10 <30 >11.3 >2 <4 53 
3/18/93 9:00 14000 6.2 8.4 49.00 0.23 0.78 0.55 31 11 
4/22/93 

7/13/93 

8/19/93 

9/16/93 

10:30 

9:00 

11:00 

9:15 

43000 

27000 

9.6 

18.0 

45000 3.2 

45000 4.5 

8.3 

8.4 

8.0 

8.0 

5.90 

26.00 

1.80 

0.79 

0.14 0.24 

0.19 0.94 

0.11 100 

0.27 62 

27 

21 

0.36 0.72 <0.10 87 31 

0.39 0.98 0.38 79 36 
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o-P04 

mg/L 
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NE.TBAY • • 
STATION 

UNBJAM 

DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

10/27/93 9:30 33000 5.8 7.9 18.00 0.32 1.10 0.27 46 22 <5 <10 <20 <2 <40 11 22 

11/18/93 10:00 42000 4.8 7.7 5.20 0.44 0.92 0.55 100 33 

1/25/94 10:45 S 7600 110.0 7.7 16.00 0.96 2.20 1.60 150 6 <5 <10 <20 3.3 <40 <10 42 

)~5.ra#:::•:•:::::•:~Q'~q'::::::$'=::•:•:•:•~::•=::•••::::::•:••••:•:·=::::•::·::•:•:::•••:•:•:•:•••:•:::•:•:•:':::::::·••••:::::•:•:•:•••:•••••:•••:••:::•:•::=:•·•:••:::::•••::••=:•••:·:••:•::~5.:::•••:•::41p::::••:•··~~==•••:••:~q•9.••:•::••#.µ••::••:::·,~:••:••:•::~~q!•••: 
1/27/94 10:45 S 24000 24.0 7.8 24.00 0.41 1.00 0.14 80 28 <5 <10 <20 <2 <40 <10 28 

V#i.$#!:•:::::•:::Jqf~q:::::::~::•::::::::~:::::::•::::•••:•:•:•:::::::•:=:•••:::::::::::•:•:::::::::•••::•::•:::::•••:••:::•::::•:•:•••:::•:::::=:::::::::••=:•::::::::••:•:::::::::::•::•::::~s.::::::::::k1q::::::::H~<t:::::::::k~:•::::••::~#p::::•:::~1~::::::::•:l4~:::::: 
1/29/94 . 9:30 S 37000 4.1 8.0 3.90 0.47 1.30 <0.10 160 16 <5 <10 40 <2 <40 14 76 

)iz9l~lf •••••:•:••••••~;~~:==••••~••:::•:••••~::••:•:•:•·•:::::::•·::•:••::•:•:::•••:•:•••••••••=•=:••••::••::::::::::••••::::=:•••:••:•:::::::••••••••·•:•:::•••:•:::•••::•:••:••••••••:•::::••:•~s.::::::••::~iq•:••::•=:#~6.:•:::•••••~?:•::=::•••~4P•::••••:••i$.!•::•::•:·:ij:••::: 
4-DAY AVERAGE (DEPTH INTEGR~TED SAMPLES) <5 <10 >12 >7 <40 >10 93 

217/94 10:15 S 15000 64.0 7.8 9.60 0.70 1.40 1.40 140 25 <5 <10 <20 <2 <40 <10 38 

~rr1~#.:•=•:•:::':•••itj~~tj'':••':$,:;•'::••:::~•==::'':•''''=:::•••==:•::::::::•::=•=:•::•:'::;::::•:•:::::•:•:•=••••':•:•:•=:••=•:•::;''•'•=•=•:::•:•:•:•••==:•=::•:::·,•:•==••:•::::'::•=•=•::=::~s.=••:::':;:41p::::=:::8#.l'':';•:•:•~?::•••=:=•=#,p''•:•••••##i:':::'•=:'ij:•:••• 
2/9/94 10:10 S 4900 26.0 8.0 20.00 0.18 1.50 1.60 56 <5 <5 <10 <20 <2 <40 <10 23 

2/9/~4:::·:':·:·::::10':1:~:::::::~(:::'::::iil::::':'::<:>:<:::·:·:':':':':·::':':·:·:·:·:':':'::::::::<:::>>::::::::::::::,::::':::'::::: :::::':::::::::::>::::::::::::::::::::::::::::<5::::::::::~1p:•<:'::.<:Z0:':;:::;:,~2::: ... :.:~P.:.:.: ... ..:10:.: ... :. ·39: .. :.: 
2/11/94 10:00 S 36000 5.6 7.8 4.90 0.23 0.30 1.20 170 30 <5 <10 <20 <2 <40 15 15 

~h:~1$#:':'::::'•'=:rn:q~::·:=::$'::::''''::~'''':::::::'='=:='''':::::::•'='=':':''''''.''.::'''':•••:::':::''='••••::·:=:•::':'•:•==·:::·'::''':::::''''::::''::·=·,,,,,',:::::':''''':''':''':''~s.::::::::'=~iP:''':::':~2d'''''':•·=~2•:•:·••:=:.ii4p•:•:=•••':12••:•:·:=:•:31:·=•:• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 <20 <2 <40 >4 41 

12/1/94 10:25 44000 2.7 7.9 6.00 0.44 0.93 0.38 83 28 
3/5/95 11 :55 S 390 680.0 7 .4 7 .20 0.26 3.30 5.30 1300 180 2 40 36 8 <40 < 1 160 

~1w.g~==••::•••••=·:t2.;p9•••==•'~::•••••••·'~':•:••••=·•••••·==••==•••:•••••:••••=•=·':'::••••••••••••=•:••:•••::=••=••••·•·•••••••::••:••''•:•:•:•••••=••:•=••=::•••••:•:·'••:•••••••••=:•=•:'•::~:•'••:•::•••~~·::••••••=:~$••::•=•=::,+w·•:::==:=:~o.==:==:':':'ky••••=••=•=,scf •=•· 
3/23/95 12:00 S 510 190.0 7.8 6.10 0.25 2.40 5.90 1500 150 3 53 46 32 <40 2.3 220 

~ig~~~:::•::=::r:12.ips.Ji::•i~t::•:•::1::j:::::::::•:•::::1:::::•:•••:•::::::::::•:::•:•::::::::::••••:::::•:::::::::::••:•:•::••:::•:•::·:••:•••••::::::::i••:::•:::::•::•::•:::::::•••1::•::~::::•:••••:•~i::•::::•:::~~::•••:=::::#5.:•:•••::::ijq••••:•••:?.;¢:::•::::::1+0.::•:• 
3/25/95 8:45 S 30000 6.6 7.6 11.00 0.23 1.10 1.20 65 14 <1 <10 <4 <2 <40 <1 <10 

~iis.r~s.·••••·••••••••~;~q•::::•:$.:•••::•:•::J•:•••••=•:•••=::=:••••:••••••••=:,::=,::::•:::::::•••••••••:•:•=•••••:•••:·:::•:••••••••:•••••••••••••••••••:••:•:•:•••••::=::=:•••:::•::=::==::::••f i•••••:::::~~P•••••::::••~••:•••••••::fj:::•::••••1#q::•:•:::::#J:•:::::::•:$.2.::•::: 
3/27/95 10:00 S 35000 6.6 8.0 14.00 0.26 0.85 0.89 49 18 <1 <10 <4 <2 <40 <1 16 

~l?,7:l~S,•:::::::::::J~;P.!-?::•••••$.:::::::::::~:·:::::::::::::::•:•=••:•::•::::::::::::::::•:::::•:•:•:•:•••······················:•:••••:::::········,·············:·········:•·········••:•••·•::~~········:·~~µ·•····:···~~··:········~?•:•:·:.:,:41p·:·::::::i~:1::•i:i:i:i:i<1:-0.:•: .•. 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1 >10 >23 15 <40 >0.86 67 

5/18/95 12:15 45000 10.0 7.8 4.40 0.74 0.95 0.48 53 17 

6/15/95 11:15 44000 19.0 7.7 3.10 0.37 0.96 0.52 110 33 

7/28/95 10:45 44000 7.8 8.2 1.60 0.26 0.59 0.39 85 29 

8/31/95 11:25 44000 4.5 8.6 1.00 0.55 0.66 0.21 67 35 

9/21/95 11:00 26000 10.0 8.2 15.00 0.17 1.40 0.54 56 23 

10/31/95 11:30 41000 5.2 8.1 10.00 0.50 0.86 0.44 66 31 

11/16/95 11:00 40000 4.0 8.1 9.30 0.53 1.00 0.52 180 32 

1217/95 11:00 38000 4.7 8.0 14.00 0.31 0.98 0.42 130 38 

1/4/96 12:00 41000 3.0 8.0 5.10 0.18 1.00 0.36 77 19 

Appendix 5.3 

o-P04 

mg/L 

0016576



NEWPORT BAY 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L 

Pb Ni 
µg/L µg/L 

Ag 
µg/L 

Zn 

µg/L 

UNBJAM 2/1/96 10:00 S 870 140.0 7.8 15.00 1.00 2.20 2.00 110 22 <1 5 9 4 8 5 37 
~Mi~~:::::•::;::=::Jq;q~):):):$.:::::::::::~:::::::•::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::•::::::::::::•:::::::•:i:1::::::::::::::::~:::::::::::::,i:::::::::J~tt::::::::::~::::::::•:::J~:•:::::::::::~::::::::::::~1:::::: 
2/3/96 8:45 S 18000 14.0 7.9 11.00 0.38 2.30 0.86 50 19 <1 <5 <2 <2 <20 <1 35 

~iaj~$::::::::•••·····:~;~i)·······$.······:•••·~·········•::•••••:•=••:•:::•••::•••••:•::::::::::•••:••::::•:::::••::::•=•=•·••:••:=::::::::::::::::::::::••••=•••:::::••:••••·••••:•:::·•••••=•:::::f1•::::•::····~·::::::::•:::~~:••:••••1::~,·······:••:w.~o.:::•:::•:::~·············~3=·:•:•: 
2/5/96 10:30 S 21000 14.0 7.8 21.00 0.18 1.20 0.85 55 13 1 <5 180 <2 4 <2 <10 
~;w9.$:::••::•=:::::Jo.:~s.:::::::$.:::::::::::~=::•·••·•·•···••::::••::•:••:•:••:•:•::•:::::::•:•••1:•:1:::::::1::::::•::::::::•::·••••:•••··•::•··•···•:::::::::1•1::::::::::::::::::::::::::•::•:•ft•:··::•::•:~s.::••••:•::::~::=•=:•::::::#~·::::::•::::~•:•::::::::::1~,··•::••••nt:1:1:• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1.3 >6.0 63 >8.3 >7.0 >2.7 28 
2/20/96 9:30 S 330 530.0 6.7 10.00 0.45 2.90 3.80 690 94 2 27 29 19 16 16 140 
~i¢.o.i$.s.:•::1:•:•••H::~;~$::•::::~r::::::::::$:::•:::::::•:::::::::::::::::::1:::::::•:::•:•:::::::::::::•:••:::::•::::::::::::::::::::::•::•::::•:::::::::::::::::::::::::::::•::::::::•:•::::::::$::::::::::::~3.1:::::::::::s.~:::::::::::4:~:::::::::::~~::::::=:=,=•~~:::::::::14~q):\: 
2/22/96 11:10 S 3000 70.0 7.7 7.40 0.19 1.20 1.20 40 11 6 <5 6 3 <4 <1 35 
~i¢?i$.s.•::::•::•:::Ji;)}):::•:$.:::::::::::J:::::::::::•:::::::::•::::::::::::::•::::•::::::::::•••:•:•••::::::•:•=•:••:••:::••:::•••:•:::::•·•••••:•••:•::::::::::::••·••:•:::::::::••:••:::::•J1:::::::::::f$:):):•::::::$.•:•:••:••=•:•?•:::::,::•••:11::::::•::::~1·:::::•::::~9,•::••• 
2/24/96 12:20 S 21000 7.7 7.8 14.00 0.35 0.97 0.84 42 14 <1 <5 <8 <8 <:8 <5 22 
~,g4i$,5,\:'::::•:::::@~s.:::::::$.::::::•::::~:::::::::•::::::::::::::::::::::::::::::::::::::::::•::::::::::::::·:::·:::::·::::::::::,:::::::•:::::::::::::::::::::::::::::::•::::::::::::::•:::::f1:•:·:::::::~5.•••:::::•:::#~::::::,•:•@::=:•::::::1~::•:::•::•:~$:::::•::::1::···· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >2.0 >11.0 >23.3 >16.0 >~4.0 >10.0 188 
5/31/96 9:00 36000 5.1 8.3 6.50 0.16 0.85 0.48 90 29 
7/30/96 10:57 38000 2.1 8.0 <0.2 0.26 0.67 0.47 96 28 
8/29/96 10:45 34000 3.1 8.0 1.6 0.35 0.96 0.62 76 40 
9/26/96 8:35 33000 3.3 7.9 2.0 0.45 0.88 0.35 88 23 
1117/96 9:35 19000 14.0 7.8 13.0 1.80 2.20 1.50 53 16 
11/22/96 9:35 S 550 200.0 8.0 8.8 0.62 1.70 2.50 200 17 0.8 <3 7 3 <10 <0.1 30 
)il.~2.l:9.$,')!!!\\\\j\)~:~$•::•:··~·:::::::::J;$:\::::::::::::::::::••:·:••=::::::::::::::::::••::::•::::::•==••::::::::::::::::::::::•::::•••:,::::::::::•::::::•:::::::=:::::::::::::::::::::·~@:::::::::•:1~·::::•::::::~:::::::::::::1:::::::::•::~t~::::::::#p11:•:•••:::*5.\))::= 
11/24/96 8:20 S 11000 17.0 7.9 12.0 0.59 1.60 1.20 39 9 <0.1 6 5 0.6 <10 <0.1 11 
J1/.2.N:9.~:::•::,:•••1~9•!•!:!:~•::::::::••:$.:::•:::::•:::•:•,,::••::::::::::::•,:•:•:::::::::::::•::::::••:•:••••::•:•••:=:,:=:=:=:::::::•:::•::::::::::••••:•=::::::,:::•:::::•:•:::,:::•::::9:~::::::::::::~::::::::•:::::~:::••,:•:•:::1:=•,:=::=::•11:~:::::•!•#Pi1!:!:••••!rt~!••=:= 
11/26/96 8:50 S 19000 12.0 7.7 19.0 0.59 1.10 0.96 54 14 <0.1 15 <5 <0.2 <10 <0.1 10 

J11.2.~~~::::•:•••:=:~;M::•::::~r:::•::::::;:;$.:••••··•:•:•:••·•·••:::•••::••::•::•:•••:•:::::::::::::::•:::::•••:•:::•:•••:•:::•••::•::::::•:::::•·:••::•··•:•:•:::•:•:::::::::•:::•:•:::•:•::91~::::::::::J~::::::•:•:•11•:•=•••••:4:r:•1•:•••••1w1:1:::::#P11::::::1:1i4::••:• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) 0.43 >8 10.3 1.9 <10 <0.1 22.3 
3/13/97 9:05 41000 3.6 8.3 7.9 <0.5 1.20 0.47 130 39 
4/17/97 8:45 31000 4.8 7.9 22.0 0.53 1.40 0.69 67 20 
5/22/97 10:30 40000 13.0 7.9 5.5 0.59 1.10 0.69 98 18 
6/12/97 14:05 36000 7.4 8.3 8.3 <0.1 0.90 0.60 61 13 
7/10/97 13:25 M 44000 3 8.3 3 0 0.5 <0.2 140 75 
8/14/97 14:00 M 37000 5 8.2 6.0 <0.5 1.5 0.8 68 20 
10/30/97 9:45 M 38000 6 8.0 8 0 1.1 0.6 85 21 

o-P04 

mg/L 

11/21/97 13:00 M 23000 10 7.7 10 0.90 1.6 0.7 180 72 <0.5 
12/6/97 9:50 S 290 2500 8.4 5 1 9.0 15.0 3000 270 10 180 110 67 100 <1 560 1 

I 

12/6/97 9:50 S/F <1 <10 5 <2 <4 <1 33 

)2.l:e.&.t•••1::1:::::::~:~~::::::~·:••::::::t$,::•::=•1••::1•::•:••::•::••••:::::••••::•:::::::::::::•:::•::::::•::••::::::::::::::•::•::•::••••:••::•••:::::•:::::·:::::::•::::::::::::•::::•:::1~:::•::::::??~::::::::)~p::::::::•:11•••••:::•:~:,p::::•:•:::4~):•:::::•:ttq\::•: 
12/6/97 9:50 S/F 7.9 <1 <10 <4 <2 4.0 <1 53 
12/10/97 7:25 S 19000 15 7.8 13 0.4 0.7 0.7 44 16 <1 <4 24 3 7 <1 23 ., <30 
12/10/97 7:25 S/F <1 <4 15 <2 5 <1 <10 
:i21101~r•.•.•.•:•.::1;:25:::::::s::••:::::.21a:::::=:•:••••:•:•:=:•::••::::::::::::::::::::::::::::::::=•••:•••••:::::::::=•::::::::•:•:•:::•:••::::::::::::::::'•::::•::::••:::::••••::•:::•::::¢1::::::::::::i¥4•:::•::::::1s::•::•::•::•i:2:::::•:•::::s::~:::•=::::: ... 1:::::::::::oo:1:· :: 
12/10/97 7:25 S/F 2.6 <1 <4 15 <2 5 <1 48 

Appendix 5.3 

• • • 

0016577



• 
STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr 

Type feet •umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L 
Cu 

µg/L 
Pb Ni 

µg/L µg/L 

UNBJAM 4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >4 >73.3 >41.7 >25.7 >38.4 
1/21/98 8:30 M 17000 10 7.9 19 <0.5 1.3 0.5 28 10 
2/7/98 8:50 M 590 100 7.8 9.7 <0.5 1.6 1.7 86 15 
3/26/98 9:50 S 1100 78 7.7 104.7 0.6 1.1 1.2 29 5 

Ag 
µg/L 

<1 

• 
Zn 

µg/L 

>259 

13.@($s.:•:•:::::::::::fM::::::•$,:••::::::t$,::::•:•:•:•1
:::::::::::::::::::::::::::::::::::::::::::::::::•::::

1
:::•:•:•••:::::::::::::

1
:::

1
:::::::::::::::::•:::••:•

1
:•::::::::::::•::::

1
::•

1::{1::::::::::J~::•:: :1::11••••1 :•:::$.:•:•••••••••:t••: :::••••••H2.•::••••:•::1:1
:::: 

3/26/98 9:50 S/F 2.6 <1 <8 5 <2 <4 <2 12 
3/28/98 10:30 S 1140 320 7.8 7.5 0.3 1.7 0.9 367 21 <10 26 <10 11 17 <10 146 

;~~:~::••:•••::••lm;~:••:'~~~·······•;:;•••••••••••·············•·•···,·············•·•••·•·•·••
1

•··········•···•···

1

··,···············•

1

••·•••••·•·•·•···•·:•:••••·•,•••·•··,•············1·~···:•••••••·:~·····1·····~$·,···1·,••••!;••·····•·•·:~··········•:1··•·······~~······ 
3/30/98 9:45 S 30400 3.4 8.0 4.4 0.2 1.0 0.6 4 2 

~f;!il/Jl~J;:,;m,:~:~~,fi,i,~jJj,~:;:;m:::tJ"'"'ULHU/::HFFmH: JJ,,n,,:;n,:tr;:y,:,:,u;::,,:,:,,:J;f,f(::H""""''""ft'!Jrn!i!"'i"Hs1i:iFr:M(l,:,ijHI~ L <fa 3:;,):' 
3/30/98 9:45 S/F 3.6 <1 <8 11 <2 <4 <2 <10 

4-day average [dissolved metals] <1 <8 >7.3 <2 <4 <2 >7.6 

Appei'idL< 5 3 

o-P04 

mg/L 

0016578



NEWPORT BAY 
··-·-·····----------------------'-------------, 

STATION DATE TIME Sample Depth EC l'urb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb ~I 
µg/L 

Ag 
µg/L 

Zn 
µg/L Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L 

UNBJAM 4/21/98 9:55 M 18100 4.6 8.3 37 0.3 1.3 0.3 10 7 

• 

6/23/98 11:10 M 41800 7.6 8.0 4.0 <0.05 2.0 0.6 160 42 
7/16/98 11:30 D 4.0 
8/13/98 10:00 D 1.6 39000 18.0 7.7 4.0 <1 0.36 0.428 120 16 
10/15/98 9:30 D 30900 8.2 7.8 11.3 1.20 0.38 0.490 31 8 
11/4/98 9:30 D 13.3 41800 6.5 7.8 5.2 1.08 0.22 0.398 170 38 
12/15/98 9:15 D 15.1 35700 5.6 7.8 7.4 0.72 0.29 0.306 78 16 
1nt99 9:20 D 14.3 41200 7.5 7.9 11.0 0.77 0.20 0.153 74 10 
1/25/99 12:25 ST 7700 75.0 7.9 15.1 1.44 0.42 1.070 120 20 <1 <8 7.0 <2 4.6 <2 20.7 
V¢s,i$9,::::••:::::•:::::::•:::::::::M:•:::::ta.;t:::::::::::::::::::::::::::::::::::::::::::::'::::::,::::::'::::::::,•:=::::,:••::,:::,:::=::::::·:::·:::=:::···:··:::,::::::•:::::·::·:·::::::::{~:•:::::,:::·*~:•:::r•·=:5.~r,::1:::::#¢,!'::::::•:~;~•••:::::•:~~:::::::•:1:f;p::: 
1/27/99 13:30 ST 4590 '25.0 7.7 8.9 1.08 0.31 1.040 78 40 <1 <8 5.5 2 4.9 <2 18.4 
Ji¢t&:9,::::•:::::••i•••:::::·::::'•M•::::::tt~it:•:f\::::::::::::•·::•·•::::::::::::::::::::::::::::::::::::::::·:::::::::::::::::::::::::::::::::1::·::·::::•:::::::,,::::!:::!:!E:::·:::::::::t11•::::::::::4~::::i:••:::t~r::::r::::f?•••:::•:•::s.i~••:::·::::~~:::::::·:1$.i1:•:: 
1/29/99 10:23 ST 18300 16.0 7.9 11.6 0.75 0.28 0.551 54 8 <1 <8 6.3 <2 5.0 <2 12.1 
v~~~~·:··::::::•:to.:~~:·::::$r:::::·=:1~1~:::::::::·n:::::::::::::::::•:::·::::::::::n::•:1::::·::::••:::::••::::::::::::::::·::::/'::n::::::::1:::::·:::::H:::·:::·::·::::::::::•:::::~1.·::::::::::~~:·:::1::=•·~-~•:••J::::·~~:::•:·:::::s.tt·:::::::::~~:·:::•:::1~1w••: 

4-day average [dissolved metals] <1 <8 5.0 <2 5.0 <2 14.7 
3/3/99 9:00 D 16.4 38500 5.9 8.0 11.9 0.52 0.29 0.184 73 10 
4/12/99 10:45 ST 8760 45.0 7.9 13.7 0.78 0.36 1.010 70 15 <1 <8 6.3 <2 7.8 <2 <10 
4(1~($~::::•:•):i:):):::):i:::::·:::$.f:::•:::j:3,jj•::):•::::::::···/::::·::::j:):):j:ij)jjfjiiii:i•):::':i:i:[::·::::::):)iiiii/:):):::::·:::::::!/H!/i)j::•::/:):)·):i·i:)·j:)·):)'/:i:iiH/ii/~;~/):jji:i')4~/•i/i!·:')M>i·Hf !)!)i#~ii')·i:jfi/~!$,:i!iii!i!:i~~!ii''i:/:in):~:•) 
4/14/99 8:35 ST 25800 11.0 7.8 9.3 0.73 0.27 0.535 55 9 <1 <8 6.9 <2 '. 9.9 <2 <10 
~MW$.~:::::::::::·•::::::·:::::::::$.i:1!:::::::1~::t::::::::::::::::·::::::::::::::::::·:::::::::::::::::::::::::::·::::::::::::::::·•:::::::::::::::::::::::::::::::•,:::;::•::::::::::·::H::::::::~1:::::::::::8~:::::1:·'•,1t2:··:t'::::#~::::·•::::~:~·::::::::•~~:::::::::::2.~::::: 
4/16/99 10:05 ST 28900 7.2 8.0 22.4 0.74 0.15 0.428 93 13 <1 <8 13.9 <2 7.1 <2 11.6 
N1W$.9.;;;;;:::;:;::;;;;:;;;;;;;;;:;$.m:;;;;;;:1~;:r:;::;;:;::;;:;;;;;;;:;:;:;:;;;;;;;:;;;;;;;;;;;:;:;;;;;:;;;:;:;:;:::;;;:;;:;;;;:;:;;;:;:;;;:;;;;;:;;;:;;;;;;;;;;::;;;;;;;:;;;;;;;;;;;:;:;;;:;:;:;;#,t:;;;;:;;;;:~~;;;:;E.Jru3:;:;;#~;;;;::;;;:~;t;;;:::;:;;4~:;;;;;;;;~q;1;;;; 

4-day average [dissolved metals] <1 <8 ~ <2 · 8.7 <2 13.3 
5/27/99 10:00 D 3.1 27300 4.2 8.1 11.6 0.91 0.21 0.337 50 9 
6/30/99 12:15 D 2.5 37100 6.2 8.4 1.6 0.54 0.07 0.254 60 16 
7 /27 /99 13:50 DT 2.1 36800 6.5 8.5 <0.44 <0.05 0.57 0.09 66 12 
8/10/99 14:40 DT 6.0 33200 5.1 8.5 1.35 <0.05 0.59 0.37 83 13 
9/30/99 10:31 DT 3.0 35200 5.6 8.2 8.36 0.11 0.20 0.34 70 39 
10/12/99 11:05 DT 3.6 31900 7.9 8.3 5.46 0.08 0.38 0.37 160 84 
12/16/99 13:55 DT 1.9 42300 3.7 8.0 4.84 0.26 0.89 0.21 81 51 
1/27/00 9:10 DT 8.0 10800 38 7.5 17.0 0.84 1.40 1.90 82 38 
.2rta!i:io::=:=:=:::~'~$':'=':::s;sr::====:=:==:::====:::Maq:====:=:==~~:::=:=:::t~::===:=:~=~::====:o:M':'':i''aq'=::=:,=~t:::::1·Nt::==::~~:=:::::::=:#J:==::::=::::#~::====:=:::~~:::=:=:=:::$:::::::::::=::4:=:=:::::=:~z::::=::::~~=$=:= 
·2112,00 · · · · ·9:1s· · · ·M.si=· · · · · · · · · ···saao· · · · · 120 · · · · i.s· ···a: 1· · · ·o.44 ··Tso··· 1:21· · · 1ao · · · 14a · · · · ·<1· ·····<a·· 1 1.0 1 · · :.:2 · · · · · :.:,i · · · · · ·<2· · · · ·12:s· · 
2/12/00 9:16 B 12.9 37500 50 7.8 4.2 0.38 1.10 0.68 250 72 

~n:%~· · · ·:1:-~· · · · ·~:~W·· ·· · ··· · · · ·4:]~a··· ·-· ·.~$. ... ·.···+} · · 11~:··· · ~:~~····· l.-ci~······J:~:=······~ ····· ··~········ ··:f ········ :: · · r·~~-~=== r<§· · -~· ~!··· · ··:; · ·=· · ~::~ ·· 
2/14/00 9:41 B 9.6 48500 17 7.7 <0.44 0.35 0.83 0.31 120 47 
ME1to<r:-:·1·:·=s;so,·,·rrs;sr:·:·:·r:·:·:·····:·:11soa·,·,·:·,·:M:·r:·:·: 1f·:·:)nr:·:·-0;31·,·:·:nitrr:-0~sa:·:·:·:srnr«v:·:·1·:·1~r···:-r··:<a··:·r:·:·2tt·:·:·:·:·<~·:·:····'Jn-:-:·=·:·=·<2:n···:·=2sAr: 
2/16/00 9:30 M,SF 45300 4 7.7 1.1 0.39 1.20 0.24 78 51 <1 <8 ! 21.4 ! <2 8.2 <2 16.7 
2/16/00 9:30 B 16.2 46200 13 7.7 0.9 0.49 1.20 0.35 110 59 

Appendix 5.3 

• • 

o.P04 
mg/L 

0016579



NE.TBAY 
. • 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

<1 <8 15.2 <2 2.7 <2 16.0 
UNBJAM 3/8/00 11:00 ST 9.3 18200 16 7.9 11.0 0.25 0.79 0.73 51 26 <1 <8 17.2 2.3 5.6 <2 19.4 

MM9p:::::::::':1):po.:::::::::$.w/'::::::::::::''':':::•:•:::•::::::::•:::::::::::::,::::':::::::::::::•::::::::::::::::::'::::::::::::=:::::::::::::::::::::::::::::=::::,:::::::::::::::::::::::~:1::::::::::::ka,:::::1:::1$;~:::1:::::#~:::::::::::5,:~:::::::'i::~2.::::::::::11:~::: 
3/10/00 10:15 ST 12.3 4820 50 7.9 9.9 0.20 0.97 1.50 68 26 <1 <8 15.4 <2 6.9 <2 12.9 
~tWt.qo.:::::::::1P.:tt~:::::::::$.tti::=:::::::=::::::::::::::::::::::::::::::::•:::::::::•::::::,::::::::::::::::::::•:::::::::::::•:::::•:::::::::::•'':::::::::::::::•:•::'•::::,:::::::::::::::::~1:::::::::::•~~::•::1:,:J~;9:,:1•::::#~:::::::::::1:g::::::::::42.::::::::::nq:$•:• 
3/12/00 9:50 ST 12.4 19300 8 7.9 11.0 0.27 0.74 0.89 42 19 <1 <8 15.0 <2 7.6 <2 58.4 
~ii?.fo.q:::::::::•$,:~::•:•::•::$.F ::::::::::,:::::::::•::::::::::::::::::::::::::::::::::::::::::::::::::::::::=:::::::=::::::=:::::''••:;:::::::::::::::::',:::=:::::::n::::,:n:::::':::::::':::~~:,::::::::::Hi~:::::1,::,$:!):,:J:::::~?.:•:••::::,~·~•·••••••:·~2.::•:':::::11:1:::• 

<1 <8 15.6 <2 7.0 <2 15.2 
4/12/00 
4/12/00 
4/12/00 
6/2/00 
6/2/00 
6/2/00 
6/29/00 
6/29/00 
6/29/00 

8:15 S 25600 12 8.2 27.0 0.23 0.84 0.34 120 56 
8:15 M 46000 4 8.0 2.0 0.10 0.54 0.28 94 58 
8:15 B 12.4 46200 3 7.8 1.5 0.27 0.58 0.37 130 53 
9:30 S 34100 8 7.8 4.4 0.31 3.20 0.43 73 41 
9:30 M 33700 13 7.8 4.4 0.32 0.41 0.43 73 37 
9:30 B 3.3 35400 11 7.7 4.6 0.27 0.50 0.43 87 58 
12:25 S ,35200 6 8.3 <0.44 <0.05 0.96 0.31 <10 <1 
12:25 M 35300 7 8.3 <0.44 <0.05 1.00 0.34 39 22 
12:25 B 6.2 40800 22 8.2 <0.44 <0.05 0.97 0.37 71 39 

Appendix 5.3 

o-P04 
mg/L 

0016580



NEWPORT BAY 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

UNBSDC 4/24/91 11 :45 44000 4.3 8.4 7.70 0.60 0.60 14.00 23 7 <2 <6 4 <2 <10 <2 <10 

6/20/91 11 :35 43000 9.6 8.4 4.60 0.30 0.20 0.40 <5 <5 7 <10 <30 <20 <10 <2 <10 

7/24/91 12:20 47000 1.0 8.1 2.80 0.70 1.10 7.40 40 25 <1 <5 <5 <10 <40 <3 <20 

8/22/91 10:00 46000 0.2 8.4 2.30 0.60 2.40 0.20 59 44 

9/18/91 9:30 45000 4.1 8.4 3.90 0.20 2.40 1.50 <5 <5 

10/17/91 9:45 44000 3.1 8.5 5.60 0.50 1.20 0.30 11 7 

12/19/91 9:25 48000 0.3 7.9 1.80 0.50 <0.50 0.40 <5 <5 
3/21/92 10:30 S 720 950.0 8.0 6.30 0.20 1.00 2.50 530 72 <2 <6 9 6.0 <10 <2 60 

:~,2.~~2.;:;;;;~9:Wi;•;=~;;=:::=:+~;:;::::::=:•:;;;::;;:::=:::::::::::::::::•••::::::::::::,;:•:::::::;::;:::::::=::::;;;;::::::;;;:::::;:;;;:;;::::;;;;;=::;;;;::•;g::;;;:::•••H~::•::=;::;~~;;;;;;;:#~:;=;•;••i~••1•:•::;:#2.•=:•:•:::1~0.;•:•• 
3/23/92 10:40 S 1800 62.0 7.7 4.90 0.10 0.60 1.00 32 9 3 <6 6 3.0 <10 <2 60 

•~12.?.~2.••:••:!19i#o.•••••;~::•;:;=,:n;;;•;:;•::••'iiiiii!i:::::::•::::1=:::=:=;;;;,::=:,:;;::=:•::;;:;:,:=::=;:::;=::::;:=;==;;::=;=::=;;;;:;::=::•::•;:;:1;;;:;;;•;;::~::::::::::Jij:::::••::;j~:;;:;••:)f~:::i:::;~*;:;::•••:Hi11 •;:;1;:~qi:•1;: 

3/25/92 10:15 S 3500 21.0 7.6 11.00 0.10 1.10 1.50 7 6 <20 <30 <20 <2 <40 <10 <10 

i~?2.~~2.::::•:•1~i~~:1
=

1:$•1
•• 1•1:•~••:

1
:::•::::::::::::::::••:

1
:

11 :::•:::::::;::::::i::::;::::;::::::::•:::••:::::i::::•••:::::•:::1:::::••••••:::::::;;:::;:::•:::~iji::::::•#s.~:•:::::~?qi•:••::•:2.:9:•••::::H~P••1=:::}i9•1::;::~~9::::• 
4-DAV AVERAGE (DEPTH INTEGRATED SAMPLES) >2 >6 >31 8.0 >13 <5 >76 
4/23/92 9:40 41000 0.6 8.2 12.00 0.60 0.70 0.30 75 19 <20 <30 <20 <2 <40 <10 <10 

5/28/92 9:25 42000 1.4 8.2 4.00 0.20 0.90 0.40 70 34 

6/25/92 8:00 41000 7.9 8.1 8.50 <0.10 8.10 5.90 76 27 

7/22/92 9:55 43000 3.2 8.8 1.30 0.10 0.10 0.30 9 9 

8/27/92 9:35 50000 4.1 8.1 0.30 0.40 0.80 <0.10 120 45 

9/24/92 9: 15 48000 1.9 8.1 0.80 0.30 0.61 0.32 95 30 
10/29/92 10:00 48000 3.1 7.8 0.80 0.38 0.89 0.32 72 27 <20 <30 <20 <2 <40 1'0 25 
11/19/92 9:20 44000 3.0 8.0 6.60 0.51 0.53 0.43 73 16 
12/17/92 9:15 38000 6.2 7.9 5.40 0.32 0.72 2.20 60 21 
1/7/93 9:45 S 620 500.0 7.9 2.10 0.20 0.89 6.50 540 62 <20 <30 <20 10.0 <40 <~O 46 

Jd~;::;;•••::~:~~:::::*:i:;1::::1::;:;;;:t~q~=:::~2.o.\~i•:1;~:;;;;f2.o.;:;;;~;i~i:::•t,Wiiiii#liiiiiift.o.1•:::::::i::::•••::#g~•::::::H3.~ii1iiiiH;?q:::::::J?l~i::::,:##:i:=::=:H1~:1:==::::~?:::::: 
1/9/93 9:35 S 2500 31.0 7.7 7.60 0.15 0.78 1.10 17 <5 <20 <30 <20 <2 <40 <10 27 

:We.~::::;:;;;;~11~:::::$::::::::J5.;:=::~fo.o.~::;~~:o.:::iiAi;•••~io.o.;:;:=~)~:;;:;µ,1#::;;;#:i*-iii••:1#iiiiiii•::•t:::::;;;;;fiiiiiii:i#3.~J:;;;;:H;M::;;:::;;ij:;;;:::;•~#:iiiiiiiHi~:;:=::;;)q:::::: 
1/11/93 13:35 S 17000 14.0 7.9 8.10 0.24 0.60 0.41 49 15 <20 <30 <20 <2 <40 <10 13 

i#~~(#.3.::::::ifa!#~:::::~;:::::;;jji)iii¥.o.o.o.~iiiji)o.iiiiiij(piiiii~i$.O.iiiiipl~f !jijp)$.#i!i!iio.l¥.f i!ii!~1:o.ii!i!jijj~~:•:•:::::~iji!iiiiii#~~;:::;::Hi?diij=;1:::~:::::::::~~pjiliiiii#1~=:•:••••t~•:•••= 
4-DAV AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 <20 >4 <40 <10 33 

2/19/93 9:35 S 3200 280.0 8.3 7.30 0.18 1.10 2.60 300 40 <7 <10 <30 10.0 3 <4 <20 

i?i~~~;:;:;:::~1~~:::,:;{1::::::H9iiiiii~io.~i:ii~qt~=::1.:~•••••~1~q:::.;9:!2.2.:1:•=ifiqi:••:fiji;•:;ijqii•:•••1:#:;;:::;::•~t;::;;;•:H~~;:;::;;f~o.;:;;;1;J~1~;;;::::•:~;;;::;;:::•:##•••1::•:••~2.::;;;: 
2/21/93 9:00 S 2400 38.0 8.1 8.50 0.21 0.84 1.30 28 9 <7 <10 <30 2.2 <3 <4 <20 

~iij1~~::::::=:~iw:::::~r:::::::j~::::;ijq@::~?Qto.::::ij:µ.:::::~1~tj::::=µ;2.a,: 1:::~1~~:::::t1::::i~w:::;::1i::::::::#:::::::::#i~:::=:::f~o.:::::::::ite.=::•::::=:~~::,;::;:::##:=::=;::1f?Q'i:•: 
2/23/93 9:15 S 30000 8.2 8.1 9.30 0.17 0.39 0.59 60 11 <7 <10 <30 3.3 <3 <4 <20 
~fa~~a=,==,,,=~;15'''''':s',,,,,,,:n.,,,,,:riidW'''H:o==,''aX'''''sW''''o#''''ci:aa'',','0'$d'''=,'(if'',=,=,=,4+======,,,=~t=,,,,,,,,~i~,,=,=,=~w,=,,,,,,Q.i',,,=,,,,,~i'',,,,,=,=~w=,=,,,,,;;;?if'''' 
4-DAV AVERAGE (DEPTH INTEGRATED SAMPLES) <7 <10 <30 >6 >2 <4 >17 
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• • 

o-P04 

mg/L 

• 

0016581



NE.TBAY • • 
STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn o-P04 

Type feet umhos NTU mg/L mglL mglL mglL mglL mglL µglL µglL µglL µglL µglL µglL µglL mglL 

UNBSDC 3/18193 9:15 28000 8.0 8.7 26.00 0.22 0.86 0.57 77 25 

4122/93 10:45 44000 11.0 8.3 4.50 0.15 0.68 0.03 81 27 

6110193 9:30 30000 13.0 8.1 14.00 <0.10 1.60 0.52 52 10 

7/13193 9:15 41000 11.0 8.5 4.50 0.24 0.99 0.19 98 28 

8119/93 11 :10 49000 5.2 8.0 <0.20 0.40 0.63 <0.10 67 23 

9116193 9:25 45000 7.8 8.0 0.30 0.52 0.97 0.39 80 24 

10/27/93 9:45 45000 3.4 7.9 2.20 0.47 1.00 0.20 100 26 <5 <10 <20 <2 <40 17 16 

11/18/93 10:20 46000 3.1 7.8 8.40 0.42 0.82 0.78 87 33 

1120194 10:30 39000 5.6 8.0 11.00 0.34 0.52 0.95 140 25 

1125/94 11:15 S 11000 69.0 7.8 15.00 1.10 2.00 0.94 110 6 <5 <10 <20 <2 <40 10 41 

:1,2.s.rs.4.••,·•••n::2.o.::: :•~•:•:·•·•·1~:·•••••••••••••••••=•·••:•:•:•••:•:•:••••••••••·•••=••••••:•:=:••••·•·••:•:•:•:•••:•==:=•=••:•:,:•·•·•••:•:•:•:,••••:•••:=:•:•:•~$,••••':•:•f~ir=•'•'•••;2.5.•=•·•··•••3.i~··:•·••,:~1P::•;•;.;.;~a..;.;. ••·•m~•;;. 
1127/94 11 :00 S 16000 160.0 8.0 4.40 0.61 1.00 0.84 240 34 <5 <10 21 40.0 <40 <10 120 

.t.il!tf.9.~ ...... 11 o.~ ..... ~·.·.·.·.w ......... · .... ············ ........ ·.· .... · .· ..... · .... ·.·.·.········ ................ · .·.· ..... ·.·.· ........... ·.······ ... ,(~.:: .... 4~~·.· .. : 2~ •••, •• ••.:i<2•. '.L:.:<40••••:•• <1~ •••••: •:$3:. =•• • 

1129194 9:45 S 37000 2.8 8.0 3.40 0.55 1.10 0.24 160 17 <5 <10 <20 <2 <40 15 28 

:ri~~&~::::''''~;~p::::::$.::'::::':~::::::::::::::::;::::::::::::':::':'':::::;::'::;::':::':':':::::::::::::':':':':'::,::::::::::::::':''':'::::::::::::::,::''::''~~:::::::::#~~:::::::~2.9'''':::':~2.:':::::::~~$.:'::''''.'#::::::''':~~:::''' 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 >15 >1 <40 >11 54 
2nt94 10:30 S 10000 80.0 7.7 4.50 0.70 2.80 2.50 140 28 <5 <10 <20 32.0 <40 <10 93 

~itr#::•::::::119.)~•••:•:§::•••••••~::•••::::::•••••:::::::••:•::::::::::::::::•:•••:::::::::::::•::::•::::::::::::::•:::::::::::::•••••::::•::•::::::::•=:•:::•:•:::~~:::::•::'#i~::::::::~1:•::::•::::ij:::::::::~1p::::::•:#~~::·•::•1~tj::::• 
2/9194 10:35 S 19000 11.0 7.8 5.70 0.33 0.50 0.70 85 <5 <5 <10 <20 <2 <40 <10 16 

!2.i~~::::::::19.l#9::::::$.'1' 1!1!i~:::::::•:1::::•:::::: 1::•:::::•:::::: 1::::::::::::::•••:=1:•::::::::::::•::::••:,1::•:::::::::::::••:::,:::1•:•1::•:::::::::::::~~·:1:::::}~~::::::1~2.o.::::•:::~:::•:::•:k19:::::::Hi~'::•::::jo.\:::•: 
2111/94 10:20 S 40000 0.7 7.9 3.40 0.25 0.29 0.28 190 33 <5 <10 <20 <2 <40 13 21 

'W1f9,~::::••~P.:~~:•:::•~::::,::::1~:•::::::•::::•:•:•:••::::,:::•:::::•:::::::::,::::::::::••::•••=•••••••:::::•::•:•:::::,:,:,::'::•:•:•:,::::•:''•••:''''':::::::~~::::::::,~~~=:::::''<;2.p::::::•:•~':••:••••~~9::'•':•:4~~•::,:,,,~~•••••• 
4-DAY AVERAGE (DEPTH IN;TEGRATED SAMPLES) <5 <10 >9 >9 <40 <10 83 
4121/94 9:30 36000 5.0 8.4 13.00 0.20 1.40 0.45 65 <5 
10/28/94 10:00 35000 2.0 8.4 10.00 0.44 0.95 0.30 74 8 
1211/95 10:45 47000 3.3 8.0 2.90 0.34 0.89 0.12 87 25 
315/95 12:10 S 710 470.0 8.0 5.60 0.31 1.50 4.10 600 80 1 23 26 4 <40 <1 96 
,~1s1ss ,. . : 12i,s·:-.. :;s: :,:.:.13. ::.::::::>:: ,:·:::::<?/•<•{:::,_··., :'/:/,>, :.: ,,,,,,:; /::':, ,,,:::-,.·_::, .. ::::·,d., ,·:' :.air<> ~t,:· -:.'14 ... ·(,;40: >:M:: '!)2.0. U 
317195 9:20 S 2100 40.0 7.7 11.00 0.37 1.80 1.60 24 6 <1 <10 7 <2 <40 <1 14 

•~wi~•••:•:•:::~i~~::::::$.:::•:::::~:::::::::::•:•:•:•::::::::,•,::::::::•::::::::::::::•:•:::•:::::•:•,::,::::::::::::::::::::::::::::,,:::::::::::::::•::·:•:::::::~:1:::::::::::~~::=::,::::1a.••:::::=:::~•:::::::::~~P.•:•••:::•#1•::::::•,:w~:::::: 
319195 8:40 S 6800 9.9 8.0 28.00 0.32 1.80 1.10 17 7 <1 <10 4 <2 ' <40 <1 <10 

:a.i~r~$,::::::::::j1#~::::::$.:•:,•::::r:::::::::::::::::•:,::,•:,::,:::::::,::••::•:::::::::::::::=:•:•:•=•=•••=:•::::•:•:::::,:,::,:::,•:•:•::::::::::•:••::::=•:::•,••{f •:::::•::#~~:•:•:•::itj::::::•:::~••:••::::~~q,:::=::••#j::::::::::~~::••:: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 >16 22.3 >6 <40 <1 79 
3123/95 12:30 S 150 40.0 7.8 10.00 0.29 1.60 2.70 440 56 <1 22 18 11 <40 2.3 74 

j3.i~~~~j'jj1j\2.i~~::::::§:::::::•:~::•::::::::::::•:::::::::::::::::••:,,::::::::::::::::::::::::::•••::::::•:::::•:•::::•:::::::::::,•::::::::::::••::::::::::::::::2.::::::::::::a.ij::::::::•:~f :::::,::•ii••:::::::#1µ:jjjj'j)i:i:•:••::·)~tj•:::: 
3125195 9:10 S 13000 9.1 7.9 14.00 0.29 0.91 1.30 24 10 <1 <10 5 <2 <40 1.6 <10 

j,~~1,~~::::=:=1~li~::::::~;=:::::::)~::::::::::::::::::::::::::::::::::::::•::::::::::•::::::::::::::::::::::::::::::::::::::::::::::::•::::::::::::::•::::::::::::::#1:•:::::::H1~::::::•:::~:::,:::::::~:::•:::::#1µ:•:•:::::#1'::::::::::,:a.:•:::, 
3127/95 10:30 S 32000 6.5 8.0 17.00 0.25 0.90 0.88 48 19 <1 <10 <4 <2 <40 <1 <10 

:~,#i.~5.jjj':'~~l~~:•::::$:::::::::~:::::::::::=::::::::::=:•:•:•:•:::::::::::::::::::::::::,::,::::::::::::::::::::=::==:::,•::::::::::::::::::::=:::::::::::::::::::~::::::::::::#:::::::::~5.jij''•:::·:~::::::::::~~pjj'i\ijjj#~::::::::::~i:::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1 >20 22 >10.6 <40 >0.4 90.3 

Appendix 5.3 

0016582



NEWPORT BAY 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn o-P04 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L 

UNBSDC 7/28/95 11:00 45000 6.8 8.2 1.30 0.10 0.53 0.28 110 39 
8/31/95 11 :45 48000 3.4 8.5 <0.20 0.71 0.64 <0.20 67 32 
9/21/95 11:20 41000 3.1 8.4 3.90 <0.10 1.10 0.32 75 33 
10/31/95 11:15 38000 5.4 8.2 12.00 0.39 1.00 0.48 62 29 
11/16/95 11 :20 39000 3.7 8.2 11.00 0.47 0.92 0.38 180 38 
12/7/95 11:15 43000 3.5 7.9 8.30 0.29 0.93 0.82 88 23 
1/4/96 12:20 42000 3.2 8.1 3.50 0.14 1.10 0.36 69 19 
2/1/96 10:30 S 1100 140.0 7.8 15.00 0.45 1.80 2.00 100 16 <1 7 8 5 8 5 , 27 
~;j~:•::,:::i~:a.~:::•::~,:,::,::•$•:::::,:::::::::::::•••:•::::::::::::::,::=::,::,:::•::::::::,:,:::::,:,,::,:,:::::,::::•::::::::::::::::::::,::=:=,,::::,::':::::1::•:•:•:::::1::::::::::Ja.,:::::::::H2.i::::::::::!},:::::,:::::1:•:=:=::::~~:::::: 
2/3/96 9:00 S 24000 6.5 8.1 7.40 0.37 2.30 0.79 53 19 <1 <5 <2 <2 <20 <1 · 28 
~@~:::::::::::9.M:::::$.••:::::::1~::::::::,::::::::::::::::::::::::::::::::::::::::::::::=::::::::::::::::::,::::::::::::::::•:::::::::::::::::::::::::::::::::::::#1::::::::::f~=:::::::::~::::::::::::;;2.:::::::::~2.µ:::::::==:~:::::::::::~o.::=::: 
2/5/96 10:45 S 32000 7.3 8.0 8.20 0.23 1.30 0.65 52 18 3 <5 77 <2 3 2 <10 
:2.w~:•:::::::@#~:•=•=•~•::::::::r~:::•::'•:::::•::::::::::,:::,::::::::::::::::::::::::::::::::::::::::::::::::::•••:::,,:::::::,::::::::::::••••1:••:•::•::::•:•••#1:::::•::::t~::::=:•::•:0.:•:::••::::•#t:•:•:::::•~::::::::::::+=:::::•:::~0.:•:•:• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 >2.3 9.3 <2 >4.7 3.0· 29.0 
2/15/96 11:10 36000 5.9 6.5 5.00 0.44 0.70 0.57 75 21 
2/20/96 · 9:45 S 650 530.0 6.8 10.00 0.45 3.20 3.40 660 70 2 24 27 17 17 14 140 
•?.,~Pl:$~'=•==:':~i~p:::,::$.•••=:::::~:::••:••=::::•::::=•:•====:::=:::::•::::::::::::•:••=•=•=•••=:•':•••::•:•=:::•••••••••===:=••=:=,=,::::::::::•:•==••:=::,:,::::••A:•::::::::::?.i:::•:=:='•~~::•::::::::1t::::::::)~:::::::::•~~:::::::::~w::: 
2/22/96 10:45 S 3900 82.0 7.8 8.10 0.25 1.60 1.30 48 17 <1 5 6 3 <4 <1 34 

•:1:!~::•::::=~~is~1=:=••~:,,:,:•·•~•1==:••2:~~~~··::::~!~··=::=~=.w:::::::~!~i:•=::•d:~~··::::g!~~::::::~.1~~::=:=:Ji111 :::••1•1:~·~:::,:,::=:=:~=:==•:::,:i:•1•• 1111=1~~=::=::•:=:~~ 1111····=t:1:1•111 ··•:!,:::•·•·1·~::•=•=: 
'?i2.#!'$6. 1i\=::t?IO.~)i'i)=~i)=••::::;r:•:::::::::::::•::::::::::::::::::=••:=:::::=•:::::::::::•::::,::=:•:(=\i!=!i!•!•=:(:)iii1ii:::::::::::•:::::::::::::::::::::::\:\#i::::::::,:15.)i!i!•!•!ii~i:::::::::::#ti:•:::•:::#a.i:•::,::::t~:::::::::~~:j:j:\ 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1.3 >7.0 15.7 >4.3 >7.7 >5.0 92.7 

Appendix 5.3 

• • • 

0016583



NE.TBAY • 
STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 

Type feet umhos NTU mg/L mg/L mg/L rng/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

UNBSDC 3/28/96 9:30 31000 6.9 8.5 12.00 0.31 0.88 0.26 84 25 
4/25/96 11 :30 28000 9.6 8.4 11.00 0.35 1.10 0.39 84 22 
5/31/96 9:15 33000 8.2 8.3 7.10 0.15 1.00 0.48 100 43 
6/21/96 10:20 27000 4.0 8.6 6.20 0.21 0.73 0.45 260 96 
7/30/96 11:11 37000 2.6 8.0 <0.2 0.27 0.66 0.46 110 35 
8/29/96 11 :00 34000 3.1 8.0 1.1 0.34 0.76 0.50 83 27 
9/26/96 8:50 36000 5.4 8.0 0.3 0.24 0.74 0.28 82 22 
11/7/96 9:50 26000 7.9 7.7 6.3 0.99 1.90 1.10 55 15 
11/22/96 9:50 S 1100 180.0 7.9 8.0 0.45 1.60 2.10 200 16 1 <3 7 4 <10 <0.1 22 
J~i~~~~:••:::~J~9::••••~••:,,::::1A:•••:=::::•:::::•••=:,:•:•:=::::::•::::•::::::::::,:•:••::::::::•:::•::::::::::::::::::,::::•:•:::•::••••::::::::::••••••:::::•:1••••=:::::::1a,:,:::::::Ja,:•:::::••::~:::::::•••:~~p::::,,•HM::•:••:~1:•::•• 
11/24/96 8:35 S 15000 9.1 7.8 7.5 0.61 1.30 1.00 52 10 <0.1 7 <5 0 <10 <0.1 8 
:;,;~11,9,W::::::a.¥:•:::~:•:::::•::t•:::•:•:::::•:•:::•:::::::::::::::::::::::•:::::•:•:::::::•:•::::::::1::::::::::::::::::::::::::::::••::::::::::::•::::::::::::~@::::::::•:~::::•:•:::::~::1:::1:::~::::::•••:H:,P!:::::t#p;t/::::::Js.:•:•:: 
11/26/96 9:05 S 22000 4.6 7.8 11.0 0.61 1.00 0.74 45 15 <0.1 15 <5 <0.2 <10 <0.1 9 
:~~!g~~~;,;,;.~M.;,,,$.,;,:,;,:,;3.;;,;,:,;,:,;,:,:,:,;,:,:,:,:,;,:,;,:,,,;,;,;,:,;,;,:,:,:,;,;,;,:,;,;,:,;,;,:,;,:,:,;,:,;,;,;,:,:,:,,,;,:,;,;,;,:,;,;,;,:,:,;,,,,~A;,;,;,;,;,;~~,;,:,;,:,;,;5.,;,;,;,;,;,9;1.,:,;,;,;.~~o.,;,;,:,;~o.,t,;,;,;,~o.,;,:,: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) 0.43 >8.3 >6 3.9 >10 <0.1 26.6 
12/5/96 13:35 30000 5.2 8.2 7.3 0.20 0.81 0.42 100 29 
1/31/97 11:35 28000 8.1 8.0 16.0 0.15 1.00 0.52 60 18 
3/13/97 9:25 41000 7.4 8.1 7.5 0.57 1.00 0.40 91 24 
4/17/97 9:05 35000 3.0 7.9 12.0 0.53 1.30 0.58 68 21 
5/22/97 10:45 43000 12.0 7.9 4.9 0.43 0.82 0.49 84 29 
6/12/97 13:50 43000 8.1 8.2 3.6 0.21 0.82 0.50 140 38 
7/10/97 13:10 M 47000 2 8.3 1.4 0.2 0.5 <0.2 160 89 
8/14/97 14:20 M 41000 4 8.3 6.0 <0.5 1.1 0.6 81 27 
10/30/97 10:05 M 43000 4.0 8.0 3.8 0.3 1.1 0.5 85 21 
11/21/97 13:25 M 28000 9 7.8 7.6 0.8 1.4 0.5 120 50 
12/6/97 10:30 S 360 2200 8.5 4.2 0.6 7.2 12 1600 1400 8 170 100 75 94 <1 620 
12/6/97 10:30 S/F <1 <10 <4 <2 <4 <1 15 
J~W~1i''Uii;q/a.o.=:=,,,~:::::::,~:13::::::::,,,::::::::::::::::::::::::::::,::::::::,::,:=::::,::::::,,,:::::::::::::::::J,,:•,::::::•::::,•,::::•::::::::,:::•J:JJ:111,:::•:•J:)~o.::::::,•1Jq:J:::•,:=AAi•H•,•:•11;o,•,:,,::::~~:::: ,,:~o.o.::,•= 
12/6/97 10:30 S/F 9.8 <1 <10 5 <2 <4 <1 
12/10/97 7:45 S 27000 10 7.9 6.2 0.2 0.6 0.6 60 20 <1 <4 21 <2 7 <1 
12/10/97 7:45 S/F 

24 
32 

)?.fip/~r::::::1iM:::•••~r:::::::r1~:::::••:••:::::••:::::::::::::::::=::::::::::::::::•••=•::••••:::::::•:::::,:••::::::::::::::::::,::::::•:::•••::::•::,:::::::::H;i:•:••:::•:1{::,::::::~:s,::::::::::•#~•:•::•••::~:::•••:::•::~~•• •:,:::~,:••:=• 
12/10/97 7:45 S/F 7.2 <1 <4 14 <2 7 <1 29 

4-day average [dissolved metals) <1 >60 >42.7 >26.7 >38.7 <1 >207 
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NEWPORT BAY 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

UNBSDC 1/21/98 8:50 M 17000 7.2 8.0 18 <0.5 1.1 36 19 
2/7/98 9:15 M 640 130 7.8 6.6 <0.5 1.3 2 120 18 
3/26/98 10:15 S 7390 44 7.6 11 0.7 1.2 10 42 7 
M~~~::::::~9:i~~:::::}r:::::=:w~::::::::::::::::::::::::::::::::::=:::::::::n:=:::::::::::::::::=:::::::::=::::::::::::::=::::::::::::::=:=:::=:::::::=::::::::#~:::=:::::::9.::::=::i::=:7:::::::1:::::#¢.::::::::::+:::::=::::::k~::::::::::~~=::::: 
3126/98 10:15 S/F 8.9 <1 <8 5 <2 <4 <2: <10 
3/26/98 10:15 S 6.6 17700 100 7.9 8.8 0.6 1.0 11 116 16 
3/28/98 10:45 S 3690 220 8.0 7.0 0.4 2.0 0.9 13 3 <10 17 <10 <10 <10 <10 <50 

:;~~:~:::::::~~::~:::::~~~:::::=:::::::::::::=:=:::::=::::::::::::::::::::::::::::::::::::::::::::::=::::::::::::::::::=:::::::::::::::=:::=:::=:::::=:::=:::::::::!~::::::::::~:::::,::::;2:::=::1::::~~::=:::::::~~::::::::::~:::::::=::112:::::: 
3/28/98 10:45 S 25900 120 8.1 4.4 0.3 1.0 0.6 176 11 <10 12 <10 <10 <10 <10 <50 
3/30/98 10:15 S 31700 1.7 8.2 4.0 0.2 1.0 0.6 3 1 

3/30/98 10:15 S/F 9.8 <1 <8 11 <2 <4 <2 12 
4-day average (dissolved metals] <1 <8 7 <2 <4 <2 >7.3 

4/21/98 10:08 M ·21400 3.4 8.4 25 <0.1 1.0 0.6 13 2 

6/23/98 11 :30 M 42700 8.4 8.0 3.0 <0.05 1.5 0.5 190 52 
7116/98 11 :00 D 3.1 
8/13/98 9:30 D 11.8 43100 13.0 7.7 2.7 1.10 0.30 0.40 120 14 
10/15/98 9:45 D 39200 3.8 7.8 6.4 1.15 0.28 0.37 29 7 
11/4/98 10:30 D 15.5 45200 5.2 7.9 2.2 0.87 0.15 0.28 190 24 
12/15/98 9:45 D 14.3 36600 8.0 7.8 6.3 0.75 0.30 0.28 72 12 
117/99 8:55 D 13.6 38400 4.4 7.8 8.0 0.45 0.19 0.15 75 10 
1/25199 13:45 ST 10700 22.0 7.8 8.8 1.52 0.42 0.64 56 14 <1 <8 9.9 3.9 <4 <2 28.5 

:n2.~!'$.D.::::::::::::::::::.::$.F.::::::1:~:~.:::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::.:::::.:.:::::.:.:.:::::::::::::::.::::::::::::::::~1::::::::::k~::.:raE:::.:~¢.:::::::::.~1::::::.:::j~:::::::.:~:r.;q.:.: 
1127/99 14:30 ST 6310 19.0 7.7 7.7 1.03 0.32 0.77 52 16 <1 <8 8.0 4.3 7.2 <2 30.5 

. u~71!1~ .: .:.: . : . :_:_:_: : . : . SF.U .ur. 5:. :/: /.:.:.:.:.: .: .:. : . : ·'· u.:.:.:. :. : . '·:. :. '·:. '·: .'.:. :.: . : . : . : . : . : . : . : . : . : . : . : . =.:.=.= .: :. :. : . :. : . : . : . '· U. U.:.:. :.<t:.:. U. ~~-:.:.: .:. :3. 4:. :. : . : .: . <Z .U. :. : . :<4. '·:.:.:. :~2:. :.: . : . 2?. s:.:. 
1/29/99 9:15 ST 34600 11.0 7.8 3.6 0.77 0.18 0.31 89 9 <1 <8 7.6 <2 5.7 <2 14.4 

=ti~~~:::=::,:~;i~':''$F:':':'1:3.i~:':':''''''''''''':''''':':''':':':''''''':':''''':''''''''':':''':':''''':':':''''':''''''':''''''''''':''''''':''''':''''''':#1':':''''''1~:'''[]!I]''''~~:=::::''''~)i'''''''''~?''':':'''f:i9.':': 
4-day average [dissolved metals) <1 <8 O!J <2 >1.6 <2 >13.3 

3/3/99 9:50 D 15.5 42800 4.2 8.0 5.2 <0.2 0.22 0.18 76 10 
4/12/99 10:30 ST 7220 18.0 7.8 7.0 0.78 0.27 0.63 33 9 <1 <8 14.0 <2 7.9 <2 15.3 
:#m~~~:,::::::,1:::::::::u~F:::::::1~;i::::::::::::,:::::H:::::1:::::1::::::::::::::::::,::::::1:::::::::::::::::=::::::::::,::::::::::::::;;:::::::::::::'ni:::i:i:#~::H::::;;H;~::u1,::::e,5::::n:::~~:::::::::~?::::::,,:~2.:::::::::~1~:::: 
4/14/99 8:50 ST 32100 3.4 7.9 5.2 0.72 0.14 0.35 56 8 <1 <8 9.9 <2 10.5 <2 13.2 
4/14199:::::::::::::::::::::l;::F:::::::~;&::::::::::::::::::,:::::=::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=:::::::::::::::::::=:=::::::::::::::::::::::~1::::::::::,;;s::::EEJ=::::o1z::::::::11>.1:::::::::<2:::::::::<1t1=::: 
4/16/99 10:25 ST 27200 6.6 8.0 17.7 0.63 0.18 0.43 84 12 <1 <8 15.9 <2 7.6 <2 28.3 
~'~M~a.::::::==:::::::::::::~fi:::::::~,~:=:::::::::::::=::=::=:=:::::::::::::::::::=:=:::::::::::==::::,:::,:::::::,,,:,:::::::::,:,:,:,,,:,:::::::::,:,,,,,:,::::::::::~1':::::::::~a.::::IIT]]i]:::::~:l:,:,:,:,::tp:,:,,,:,:1~:::::::::Ui~:=:: 

4-day average [dissolved metals) <1 <8 CIT] <2 8.3 <2 >4.0 
5/27/99 10:30 D 13.6 36000 3.4 8.1 7.1 0.68 0.08 0.25 64 9 : 
6/30/99 11:55 D 9.3 42000 5.3 8.2 <0.44 0.44 0.09 0.22 78 14 
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NE.TBAY •• • 
STATION DATE TIME Sample Dep'h EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn o-P04 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L 

UNBSDC 1/21/98 8:50 M 17000 7.2 8.0 18 <0.5 1.1 36 19 
217/98 9:15 M 640 130 7.8 6.6 <0.5 1.3 2 120 18 

:~¢.:.~:/::~~l~~n:rn~u:n:wwuuuuu:uu0::uu::f:1uu::::0Juu:uHj~ww:ul:':u::n :nrntnu=:1:~r::uu~:==t:·:::~t·:·:·=·:·:e:·:·:~·:·=·<t·:·:·:·=·:oi:·:·:· ):~~::::w:::~t:u 
3/26/98 10:15 S/F 8.9' <1 <8 ~ <2 <4 <2 <10 
3/26/98 10:15 S 6.6 17700 100 7.9 8.8 0.6 1.0 11 116 16 
3/28/98 10:45 S 3690 220 8.0 7.0 0.4 2.0 0.9 13 3 <10 17 <10 <10 <10 <10 <50 
!~~:::······~~;:~····$~~······:::··················································· . ························ =··· .... : ... ····························~1········=·!~···=rr:i·.:~~:•:•:•:•:·~~-:·:•:•:·::!=·=·=·=·=112t·=· 

3/28/98 10:45 S 25900 120 8.1 4.4 0.3 1.0 0.6 176 11 <10 12 <10 <10 <10 <10 <50 
3/30/98 10:15 S 31700 1.7 8.2 4.0 0.2 1.0 0.6 3 1 

i~~~~:· ·.· ·rn;~~· ·s7F .. :::·.. ... . .. .· ·.·. ·····. . . ····· . ~~~~~·~~~;~~~ :[~;~~~;~~~·:~t~;~~ .. ·.·. :! .. ···::··· t±3· ···=~··· .. L:!. LU:rU:'E.:U 
4/21/98 10:08 M 21400 3.4 8.4 25 <0.1 1.0 0.6 13 2 

6/23/98 11:30 M 42700 8.4 8.0 3.0 <0.05 1.5 0.5 190 52 
7/16/98 11:00 D 3.1 
8/13/98 9:30 D 11.8 43100 13.0 7.7 2.7 1.10 0.30 0.40 120 14 
10/15/98 9:45 D 39200 3.8 7.8 6.4 1.15 0.28 0.37 29 7 
11/4/98 10:30 0 15.5 45200 5.2 7.9 2.2 0.87 0.15 0.28 190 24 
12/15/98 9:45 0 14.3 36600 . 8.0 7.8 6.3 0.75 0.30 0.28 72 12 
117/99 8:55 0 13.6 38400 4.4 7.8 8.0 0.45 0.19 0.15 75 10 
1/25/99 13:45 ST 10700 22.0 7.8 8.8 1.52 0.42 0.64 56 14 <1 <8 9.9 3.9 <4 <2 28.5 

:i{~~o.:.:.:.:.:.:.: ... :.:.:~w:.:.:.1.~.a.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: ... :.: ......... : ..... :.:.:.:.:.:.:.:.:.:.:.:.:.:.: ... :.:.: ... :.:.:.:.:.:.:.:.:.:~1.:.:.:.:.:Ka.:.:.raE:.:.:~~: ... :.:.::f, .. ::.:.::=~2,:::,:,.:1:7:q,:,: 
1/27/99 14:30 ST 6310 19.0 7.7 7.7 1.03 0.32 0.77 52 16 <1 <8 8.0 4.3 7.2 <2 30.5 
.1-1~?199.:.:.u.u.u.u.sF.:.:.:1.~u.u.=.:.=.u.:.:.:.:.u.u.:.u.u.=.u.:.=.:.=.=.:.:.:.:.=.:.:.=.=.=.:.:.u.:.u.u.u.:.:.:.:.:.:.:.:.:.:.=.:.:.<L.=.=.:.<a.:.=.:.:::a.4:.::n:.:.<2\:.=?<!4.:.:::,:,::.;:2:::====:22.s::== 
1/29/99 9:15 ST 34600 11.0 7.8 3.6 0.77 0.18 0.31 89 9 <1 <8 7.6 <2 5.7 <2 14.4 
v2~(99:.: .: :. ~~w:.,sF: .: :. tM:.: :.:.:.:.: .:.:.:.:.:.: .: .: .:.:.:. :. :.:: .:.:. :. :. :.:.=.:.:.:. :.:::., .=., .:.:. :.: .:.=.:.=. ::: :. :.:.:.:.:.: .:.: .:.: .: .: .:.:.:<1 .:.=.:.:.:;<lt=.C!E1 .:.:;;~: :. :.:.:&,o .:. =.:.:. -<2. :. =.: .,, .. 1QH .: 

4-day average [dlssolved metals] <1 <8 CIT] <2 >1.6 <2 >13.3 
3/3/99 9:50 0 15.5 42800 4.2 8.0 5.2 <0.2 0.22 0.18 76 10 
4/12/99 10:30 ST 7220 18.0 7.8 7.0 0.78 0.27 0.63 33 9 <1 <8 14.0 <2 7.9 <2 15.3 
4/121:99UiH::::n::n:::::sF:).tMUni\H:\/)))Hi::U:HH:::::n:::::UU1HU:U::iHUU::ni:!H::J:::n::n::/::U::::::<1::::·:y'<s:·::[Jy]:·::=il2::·::,::·:!li2·,·:·:·:·<2·,·,·:·=·c10·,·, 
4/14/99 8:50 ST 32100 3.4 7.9 5.2 0.72 0.14 0.35 56 8 <1 <8 9.9 <2 10.5 <2 13.2 
4?14~~:.,.:.:.:.:.:.:.:.:.=1:w:.:.:.:~;a.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.=.:.:.:.:.:.:.:.:::.:.:.:.:.:.=.:.:.:.=.:.:.=.=.:.=.:.:.=.:.:.:.=.:.:.:.:c1~.=.=::.:.:=-=s:.:.CID=::.:ot2::::.:::.1il1:::=:::,::.:2,:::::==:<1-0:::: 
4/16/99 10:25 ST 27200 6.6 8.0 17.7 0.63 0.18 0.43 84 12 <1 <8 15.9 <2 7.6 <2 28.3 
-111~11.: .:.: .:. :. :. :::.:.:.sit::.: .:. 4,a: .:.:.:.:.:.::.: :. : :.:.:.: .:.:.: .: .: .:.:.=.:.: .: .: .: .:.=::. :.:.: .:.:. :.:. :.:.:.:. :.: .: .: .: .: .:.: .:.:.: .:.:. :.:.:.:.:.:.:.:.: <!1: .:.: :.:. -<~.:.:c:rua:.: .<!~.: .: .: .:. p,: .'.: :.:<2:. :.::r.:1:t,a:::. 

4-day average [dlssolved metals] <1 <8 QD <2 8.3 <2 >4.0 
5/27/99 10:30 0 13.6 36000 3.4 8.1 7.1 0.68 0.08 0.25 64 9 
6/30/99 11:55 0 9.3 42000 5.3 8.2 <0.44 0.44 0.09 0.22 78 14 
7/27/99 13:30 OT 13.0 41700 3.9 8.4 1 <0.05 0.42 0.10 76 11 
8/10/99 14:20 OT 12.6 36000 3.4 8.2 1 <0.05 0.47 0.31 96 18 
9/30/99 10:10 OT 13.5 41800 2.8 8.1 2 0.122 0.33 0.26 79 36 
10/12/99 10:45 OT 9.9 43000 2.1 8.2 <0.44 0.052 0.27 0.18 87 50 
12/16/99 13:20 OT 10.2 44300 3.3 8.0 3 0.224 1.10 0.18 77 60 
1/27/00 8:40 OT 12.3 10100 29.0 7.5 17 0.851 3.40 1.47 66 36 
2/12/00 8:54 S,ST 8960 60.0 7.7 8 0.473 1.40 0.79 92 50 <1 <8 13.0 2 <4 <2 15.9 
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NEWPORT BAY 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

UNSDC ~~~~~d.:::::::;.~;:•::j~l'••••:J2,;~:#.1~~:•••i;;~:::•:~:;,., ••• :; •• , •• :.~;f:}~:::•~;~d.•:•:•~)~; •••• :••~:;ti.:••:::::•~::::•:::::•~~ ••••• :•••:•~~···:~:•:::~~::::::••:::~~·:•:••'::::00••:::•:'•n:0:::: 
2/14/00 9:15 S,ST 7240 27.0 7.5 15 0.361 1.50 1.07 42 38 <1 <8 15.8 <2 <4 <2 , 15.1 
2/14/00 9:15 M,SF 46800 6.8 7.7 1 0.339 0.81 0.29 84 46 <1 <8 (JI[] <2 <4 <2 15.1 
~#/09•••:::i(t~<•):$?Cmlif~1~Qik@}t:UtfHif4.~:HQli21~::::tif;:::•:Q)~::::•••~~•·••••••••~f iC · · ., ... ,,,=,,===· ··•'•:•• 
2/16/00 9:10 S,ST 25100 8.6 7.7 5 0.352 0.94 0.47 78 59 <1 <8 19.0 <2 7.7 <2 16.2 

*-J;~~:un.~~~.~···•:~~ •.••. :::~~~·~~~~n···~~.n••1:i;:::•••1~····~j~J.~~~~1~~··[:~!~~l~!
9

io~~~~:·········=J~······ •n]~n•••:•<1·~'.[;··l : ::•::·=~:·:: ········Jr•····•==:=:::=-·· 
3/8/00 11:20 ST 9.6 15700 17.0 7.9 7.8 0.273 0.80 0.86 57 15 <1 <8 15.8 <2 5.6 <2, 24.1 

•s.W®•••••:•:1ti?q::::•$F::•••:::•:•:'••::•':::::•:::=••••••••••••••••••••••••••••••••••••••••••••••:•:=:••••••••••••••••••••••••••••••••••••••••••••••••••••• ••••••••#~••••••••••Hi~•••ll••••tt:;4•••1••••:i;~•••••••••~-$.:••••••••~2.••••••••~~·~•••= 
3/10/00 9:55 ST 16.5 10800 15.0 7.9 5.1 0.232 0.69 1.01 66 54 <1 <8 14.9 <2 7.3 <2. 19.6 

•*~~19:q:•••••·~~5.••••••~F•••••:••••••••••••••••••••:••••••••••••:•:•••••••:••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••=•••=••••••••••• ••••••••#~••••••••••~~••••1•:•,ttj;1.:•:1•••••f~•••••••••t:t•••••·•·•~2•=•••·· .~w•••· 3/12/00 9:30 ST 12.4 24100 8.1 7.8 7.5 0.306 0.80 0.77 73 27 <1 <8 16.6 <2 9.4 <2, 22.8 

:3.1~~1pq:•::::•~~9:::::•~W•::::•::::::::::::::::••:••:::•::::::•:::::::::::::::::•::::•':'••::::::::::•:::•::•••::••:•:••••'••••::::•••::::::::::::=:••::::::•:::•••••~i::•::•::••k~••••1••'•HP'•''l'::::#~••••••:••~cJ:':::•••:~2.•:••:•:::1:~:5.:::: 
4-day average [dlssolved metals] <1 <8 16.5 <2 7.2 <2 · >12.9 

4/12/00 7:45 S 36600 2.7 8.2 9.6 0.130 0.56 0.21 63 23 
4/12/00 7:45 M 48530 3.8 8.1 1.9 0.130 0.53 0.28 88 59 
4/12/00 7:45 B 12.5 45900 4.0 8.1 1.4 0.120 0.20 0.25 98 39 
6/2/00 10:05 S 47800 3.2 7.8 <0.44 0.138 0.55 0.21 90 52 
6/2/00 10:05 M 47300 11.0 7.7 <0.44 0.153 0.66 0.28 120 56 
6/2/00 10:05 B 12.4 47100 7.2 7.7 <0.44 0.138 0.44 0.21 120 62 
6/29/00 12:44 S 38700 5.4 8.3 <0.44 <0.05 1.20 0.34 20 11 
6/29/00 12:44 M 43900 7.0 8.0 <0.44 0.155 1.20 0.46 41 22 
6/29/00 12:44 B 15.5 44800 45.0 8.0 <0.44 0.111 1.20 0.37 110 21 
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NEW.BAY • 
STATION DATE TIME sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

UNBBCW 4/24/91 12:05 44000 11.0 8.4 3.00 0.70 0.50 0.70 38 8 <2 <6 5 <2 <10 <2 <10 
6/20/91 11:35 46000 13.0 8.4 5.60 0.30 0.50 0.60 11 5 <7 <10 <30 <20 <10 <2 <10 
7/24/91 12:45 48000 8.4 8.4 0.40 0.70 0.90 2.60 72 27 <1 <5 <5 <10 <40 <3 <20 
8/22/91 10:15 49000 0.3 8.2 <0.20 0.50 2.50 0.20 78 46 
9/18/91 9:40 48000 3.6 8.1 0.70 0.10 2.10 1.30 8 7 
10/17/91 10:05 46000 3.0 8.4 2.30 1.00 1.60 0.40 10 7 
12/19/91 9:45 47000 0.3 7.8 1.70 0.50 <0.50 0.30 <5 <5 
3/21/92 11:15 S 4200 80.0 7.6 5.50 0.20 0.70 1.10 85 17 <2 <6 5 <2 <10 <2 60 

·~~~ij~:::::1~11~:::::•:$::::::::::~:::::::::::••:::::::•::::::••:::::::::::::•::::::•••••••••••••••••••:::••••:•·::::::•::::•:•:::::::•::::::::::::::::::::::::::::::::::~:::::::•::•H~::::::•:::#::::::::~~-P:::::::::io.:::::•••••f?!::::::: lq:::•: 
3/23/92 11:10 S 2300 49.0 7.7 4.60 0.10 0.60 1.10 31 9 3 <6 6 <2 <10 <2 30 

·~~~ijf \)Jjif /i:$/i\}!•••:••::r:::::•::::?t:•::•:•:::::::::::::::n:: ···•:•:::::, ......... ·.· :\?f i:::•:JW:I•:•:J#' J.µ:•••••::fW: :t••i?••• ••••••~o.••••• 
3/25/92 10:45 S 3700 32.0 7.5 14.00 0.10 1.10 2.40 20 10 <20 <30 <20 2.0 <40 <10 <10 

•aj~~~~::::J~i#~:::::::$::::::•:Ji!i!/!i::::::::::::/!)i::::•:::1:1:::::::•:::::::•::::::::•:::::•::·:::::::••::·1:•:::•:::::::•:11\i•::•:)•:::i::::i:1::::::i•:•:Hg~:::::::Ha.~•:::::•H?~:•••••:•:#?ii:•:::~q:: •••••~fo.::::::::•io.••= 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <3 <15 >13 >6.6 >6 <5 116 

4/23/92 10:00 41000 0.5 8.2 12.00 0.30 0.30 0.20 74 19 <20 <30 <20 <2 <40 <10 <10 
5/28/92 9:40 44000 
6/25/92 8:15 42000 
7/22/92 10:15 45000 
8127192 10:05 50000 
9/24/92 9:30 50000 
10/29/92 10:20 49000 

1.6 
6.1 
0.2 
4.3 
4.5 

8.1 
8.2 
8.8 
8.1 
8.1 

2.30 
7.80 
0.50 
0.20 
0.20 

0.30 
<0.10 
0.10 
0.40 
0.20 

0.80 0.20 90 
0.90 0.50 80 
0.10 <0.10 12 
0.80 0.30 130 
0.38 0.29 83 

3.1 0.12 94 8.0 0.20 0.26 0.60 

18 
28 
11 
53 
28 
30 

11/19/92 9:35 48000 11.0 7.5 2.20 0.37 0.53 0.39 100 23 
12/17/92 9:25 42000 5.2 8.0 2.60 0.33 0.58 0.43 72 20 

<20 70 <20 <2 42 11 33 

.1dtp~·······:rn:2.tj:·:·:·:$:·:::·:··=~·········~~~····::~9~~··:·w:~····:2.;:1~·:=·=pw::::1:~p·: :::~i~:::::••#µ••:::::::~r:•::::::•:#g~::·•:::Ha.~:::::::H~9:•::::=:=1.;µ::::::::~9:::::· ·~~o.:::••:: :~o:·:••• 
1/9/93 10:05 S 11000 18.0 7.7 7.20 0.15 0.57 1.60 31 13 <20 <30 <20 <2 <40 <10 24 

•11:~?P~::::::::fo!1tj=:::•::$::::::::::~:::::::a.2.lq::::=~{~:::::~Jq:::•:2.l~o.:::::~;~~:::::p:#:::::a.1ij::•:•:•:#~i•·•::::::?~::::::•::#?~•::·:::Ha.~:••••••1?9::::::•••#i:•••••••~q::::::••~io.::::::::•~?:::::: 
1/11/93 14:05 S 25000 12.0 8.0 6.00 0.32 0.53 0.27 53 15 <20 <30 <20 <2 <40 12 59 

11~~~·!/!/!1~!1tj:::::::$:!/ii•'i//#ii!••::~~®Qi!j!j~~~:::::~!Q!i/!!a.l~o.:::•:~:~~:::::9:i~f ::::o.:~2.:::••:•:9.~·•:::•r•r:~f :=::r=ii'#Wi[•::::Ha.~iii/i!iHWii!i[=••H( !/i!!i'~Q!!i!•!!/kio.i!i!!i!i/[1~i!/!i! 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 <20 >2.3 <40 <10 29 

2/19/93 10:00 S 11000 20.0 8.0 6.20 0.14 0.62 1.20 33 14 <7 <10 <30 2.7 <3 <4 <20 

•~h~~:::::!1~!0.P::::•:::$:::::•••••#:::::::,:i#i•i:s.~,~:::::wi~::•::~i•••••~J~#::::•9:i##i::::•~liji:•::::j~µ::•::::::?1:::::::::::#t./::::::::H~~:•:•:::1~~::•••:::2.:.~:::::::::Ha.:=•••=••::f#•• :::~~••••:• 
2/21/93 9:30 S 14000 14.0 8.1 3.90 0.18 0.46 0.80 30 14 <7 <10 <30 <2 <3 <4 <20 

v~~1s.f.:.~is0:}C:::;~)i/#})ijtfoi]i~{>~:r:Jj~:).o.::i~ .. : .. o.4e: <o)r.4:,)jpo \ .. 'at.\)(:':=: ~1f} .;:ao. :.,,::3-.\k} .. ;c;f\.:. ~ "\Ji(\ 
2/23/93 9:45 S 36000 6.4 8.2 4.30 0.21 0.70 <0.10 46 6 <7 <10 <30 <2 <3 <4 <20 

•~~~~:::::~i#~:::::::::$::=:•••:••~•::::::a.9.®q!!::::~.~::::•:~j?:::::2.li/::::~/~ti•/i!ip!#t'::•:i-0.liil.!ii:::s.2.:•:••:•:::•~~:·::::::::#t.1•::•::•::)WJ:::::::1#~:::::::=1?!•::::::•:Ha./:/::•:••:~•::••• ::K~q:•••• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 >5.3 <30 >2 <3 <4 >7 

I 
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NEWPORT BAY 

STATION DATE TIME sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI 
µg/L 

Ag 
µg/L 

Zn 
µg/L Type feet umhos NTU mg/L mg/L mg/L mgiL mg/L mg/L µg/L µg/L µg/L µg/L 

UNBBCW 3/18/93 9:35 40000 10.0 8.6 7.90 0.16 
<0.10 
<0.10 
0.33 
0.36 

0.46 
0.39 

0.85 0.24 84 
88 
100 
91 
67 
82 
97 

22 
4/22i93 11:05 48000 8.0 8.2 1.00 0.29 <0.10 20 
6/10/93 9:50 30000 33.0 8.1 14.00 1.70 0.66 16 
7/13/93 9:30 44000 7.1 8.3 1.30 0.73 <0.10 29 

8/19/93 11:30 49000 5.3 8.0 <0.20 0.68 <0.10 22 

9/16/93 9:45 47000 8.1 8.1 0.28 1.10 0.53 17 

10/27/93 10:10 46000 4.6 7.9 0.56 0.94 0.22 29 <5 <10 <20 <2 <40 13 18 

11/18i93 10:35 41000 4.8 7.9 0.79 0.27 56 0.36 0.49 19 
1/20/94 10:45 39000 6.3 8.1 10.00 0.36 0.56 0.71 150 14 
1/25/94 11:40 S 20000 42.0 7.8 11.00 0.82 1.60 0.87 100 6 <10 <20 <2 <40 <10 36 

·~~~~~••iH)i#~ti:$::::::::::rt•tI/J••••'••••iH'•ii••t••••,•t'•••••••••,•••••••,:•••• ,.,.,,;:':''' :Ii~~~•• '/~a.•:•:::••: 2.if • ··••~Q:::':: n:w• ~~:•:•• 
1/27/94 11:30 S 33000 33.0 7.9 4.20 0.43 0.61 <0.10 120 37 <5 <10 <20 <2 <40 <10 43 

•~!#~:•:•:j)!i•••:••:$••:::•::::fs.•:•:•:•:::•:•••:•••••:•:•:•:•••:•:•:••••••:•:••••••,•••••••••'::•'::•••••••,•,•• 11
•

11
••••••••••••:•••::•••••••••••

1•••••••••••••••#~•:•••••:~~~••••••••~~•••••:•••J:~•••••••:ijq:•••••••:I#••••••••••~r••·••• 
1/29/94 10:00 S 44000 1.1 8.1 1.20 0.42 0.76 <0.10 150 15 <5 <10 <20 <2 <40 18 28 

·~J,~ij~::•••1~!0.~:••····$::::::::::#••:::•:•::••:•:::::::•:::::::::::•:•:•:•:•:••:•:••::::•••::••:•••:::•:•••••••:::••::••:::::::::•:::::::•:::•••:•::::::••••:•:•1•:::••#~:····•:·~~~·····••1?~········1?••:•:•:::ijq)::•:•:••1~•:::•••···~~·····: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 >16 >2 <40 16 53 
217/94 10:45 S 27000 44.0 7.6 6.50 0.72 1.90 1.60 120 18 <5 <10 <20 5.8 <40 11 49 

·~7?8.~:::::::}tj;5.~:::::••$::::·•:1::#::·•••::•:::::::::::::::::::::::::••1:::::•::::::•:•:•:•:•:::•:•:::•:•:•::::::::•::::•:::::::::::::::::::::::::::::::::•:::::::::::::#5.):::::•::~~~:•:::::1?Q[::•:•::~1)i!i!ii![ijq[):::. \ki.o.:::::::::1pq::::: 
2/9/94 11:00 S 24000 13.0 7.9 4.60 <0.10 0.58 0.60 87 <5 <5 <10 <20 <2 <40 <10 25 

~~(8.~·:•:::::;:~io.~::1::•:$•:::::::::~:::::::::::::•1:1•::::::::::::•::=:::::::::::::::::::,:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::••1
:
1:•:#5./::::::::~~~·:·:••::~t·:::::::~ilp)))):\:ijq)))\::::~;:o.::::••::1~q:•::• 

2/11/94 10:30 S 41000 5.1 8.0 2.70 0.15 0.28 0.25 110 20 <5 <10 <20 <2 <40 12 23 

·~~~~:·:::j~;$.~:::::::$::::::::::#••••••••:::::::::::::::::::::::::=::::::::::::::::::::::::::::•:••::::::::::::::::·::1•::::•:••: 1
:::::::':::::::••:•::::::::::•••:

1••#5.•:•••····~~~1••••••••#i:•:::::::•i?1•••••:':ijq)j•:••••1))::::::::::ia.•:•:•• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 >9 >8.3 <40 >4 83 
4/21/94 9:45 40000 3.9 8.4 7.70 0.29 2.20 0.59 82 5 
10/28/94 10:10 41000 1.7 8.4 1.30 0.27 0.76 0.52 65 12 
12/1/94 11:00 49000 1.3 8.0 1.70 0.30 0.95 0.35 97 22 
3/5/95 12:35 S 1400 270.0 8.0 5.60 0.29 1.80 2.80 280 48 <1 19 19 <2 <40 <1 66 
~~i9.~\/)2.:~0.}/$•::•:::}i•••t(JUJ}••:•:•:•:H'I\\\:••••It'''' ··::::::::,:;:::=::::::;: ':';:':,:,,;,,,,;,·.::::=;:;::··· ~1'·:.=:· :,;~r<: 'i#'''::··::Jr.:·;,:.40.: ·:· =:~f ::• 1•1•~3.•• 
317/95 9:40 S 2200 44.0 7.7 9.30 0.30 1.80 1.60 32 10 <1 <10 8 <2 <40 <1 15 

.~,9.~:::::::•:•:~~a.••::•:$••••:•:•:•~:::::::::•••:::::•••:•,······••••••:::::::••••::••:•1
•:•:•:•:::::•••:•••••:::•

1
::::••:••••,·••:•••••:•••••••

1
•::•:•:

1
•
1•::::::::,::•:#1•:·•••:•:1•~~•::::::•:•Ja.:=::1

••,:::~:•::•:•
1::ijq:••:•,:••f~···:.::::•~3.··:··: 

3/9/95 8:50 S 8400 10.0 8.0 22.00 0.23 1.60 1.10 42 10 <1 <10 6 <2 <40 <1 <10 

·~~;~·•:
1:::•··:~~5.)jj•=:$·•·:•••··#11111

••:1:::•::::::::::::::::••:•:::·:···::
1
::::•::••:::::::•:•:•••:•:•:::1:::::::::::::::•::::::

1:•···::::::=::•::::::::::::::::::#~:::::::::~~~:::::::f?q!![!:1::::i?i!:·:::':)~~::::::::::~~:::::::::•ia.!•:::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >13 >13 >5.6 >17 <1 57 
3/23/95 12:45 S 7100 12.0 7.9 22.00 0.29 1.10 1.30 58 11 <1 <10 7 <2 <40 1.6 21 

•~?~~:::::::~2.l~o.::::::$::::::::::ij:::::::::1::::::::::::•:•1:•:::1:1:::::1:•:•:::::i::1:•:11:11:::::•:•::::::1:1:1::•:::::•:::::::::: , ,,,,,,, i:••::•1:::••:::•:•::#1•::::•::::#~~•:::::::J1\':::::•••H~:1•:•::•::)4.a.::i:::i:::~i:\:•::::::#:a.:::::: 
3/25/95 9:25 S 14000 10.0 8.0 12.00 0.33 0.96 1.40 24 9 <1 <10 5 <2 <40 <1 <10 

:~?~~:::::1:::~~o.::::::$:\\\:•:1::~:::::::::1•1::::::::::::::1:::::::::•:::::1:•:: 1:1::::1::::,:::::\:\:\::::::::•:::::::::••:1:1::1:::1:::::::::::\!!•:::::::•:::::::::#~•1:::•:::~~~\i!!\!:::l:1::••1:1:H?i!•:•••1:ijq::::::•::1~:•:::•:•:•:;:a.:::::1 

3/27/95 10:45 S 38000 5.7 8.0 11.00 0.20 0.86 0.76 55 22 <1 <10 <4 <2 <40 <1 14 

·~#~:::::::~~~0.::::1:$:•::::i:1•#:::::::::::::::::•:•••::::::::::::::::::::::::::::•:::::::::::::::i:i•:::::::::::::::::•::::::::::::::::::::::::::::::::::::::::::·••:~·::::::::::)~::::::::::#::::::•::::a.::::::::::ijqj\j\•::•:i~::::::::·:~~··:••• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 >3.6 13 >2 >15 <1 49 

• App.5.3 

o-P04 
mg/L 

• 

0016589



NEW.TBAY • • 
STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni··; Ag Zn o-P04 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L'.· µg/L µg/L mg/L 
,) 

UNBBCW 5/18/95 9:00 46000 9.7 7.9 4.90 0.37 0.49 0.32 72 21 
6/15/95 11 :40 49000 9.1 8.0 0.43 0.13 0.63 <0.20 85 24 
7/28/95 11:10 48000 6.3 8.6 <0.20 <0.10 0.60 0.36 110 45 
8/31/95 12:05 49000 3.8 8.4 <0.20 <0.10 0.53 <0.20 68 34 
9/21/95 11 :45 43000 2.9 8.4 3.20 <0.10 1.00 0.33 63 27 
10/31/95 11 :00 40000 8.1 8.2 9.90 0.34 0.78 0.42 54 23 
11/16/95 11 :45 39000 3.8 8.3 10.00 0.39 0.80 0.34 59 24 
12nt95 11:30 48000 4.6 8.1 1.70 0.18 0.81 0.53 81 21 
1/4/96 12:45 43000 2.1 8.1 3.20 <0.10 1.00 0.32 81 19 
2/1/96 10:55 S 9300 47.0 7.7 9.30 0.18 1.40 1.20 38 14 <1 <5 5 <2 12 3 22 

·¢J.i?0.~=:::,:;:,1i\q9[:'•:•~•:•••::::,q::•:•••::,::::•:••••::=:•:•:•••;::,:••=••:=•=:=:•==::,:•:::,••••=•••;·;···;·····::::::::=•=1•::::=,:,::=,:••• 1•=') =1•••••:••:•=•:4,::•:••••••1s.•=•••····~a.:•:•:•••:••k2.:•:•:••···~·· ·········3.····· ····:~hQ···· 
2/3/96 9:15 S 34000 4.6 8.2 3.00 0.10 1.90 0.43 61 20 <1 <5 <2 <2 <20 <1 28 

·~3.i~$.•••••=••···~~o.••••••$.::••'••:=:a,='=•=••···············••••=••••·········=····:····················=•··········=·················· ···································~~··········1~··········=~•=•••=•=•:•:1?••=•:•=•·~~o.·•••• ···?··· ·······~o.•••••• 2/5/96 11 :05 S ,35000 6.2 8.0 3.90 0.19 1.20 0.48 55 8 <1 <5 2 <2 <2 6 26 

;?J,5.i~$.••••••••:1~~fQ•••••:~:•••:•:••J•:•••••:•:::::::::::••········•::::::::•:•:••••••:•••••:::::::===•:'::::•:::'::::::::,::'::::::::• '::::::•'•i'/::::::•::::::::::::•1i::••:•::•=k~::::::::::J•::::•::••:f~•:f :••••••s.•••· ••••=··~·: :•:•:•t~:;:;:; 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 10.3 <2 >3.0 >1.7 >21.0 
2/15/96 11:30 37000 7.9 7.2 4.50 0.47 0.60 0.67 93 27 

Appendix 5.3 

0016590



NEWPORT BAY 

STATION DATE TIME sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr 
µg/L 

Cu 
µg/L 

Pb 
µg/L 

NI 
µg/L 

Ag 
µg/L 

Zn 
µg/L Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

UNBBCW2/20/96 10:15 S 5500 150.0 6.9 10.00 0.47 1.60 1.40 150 23 1 9 12 3 8 4 42 
•i.1.2.0.r.~:::::::~q,)q:::•::$.::::•:::Jt:::::::'H::::::::::::•::::::::::::::•::H:::::::::::::::::::::::•:::::::::::::::•:::::::::::•::::::::::::::::,:,::::::::::=:::::::•Kt:•:::::::l::::::::':)~:::::::::::9.:::'::::,::~•::::::••:::i:::: ,::::ra.::•:,: 
2/22/96 10:15 S 9100 42.0 7.7 6.80 0.26 0.98 0.94 31 7 <1 <5 <4 <2 <4 <1 23 

·~2.2.1$.$:::•:::19;~q:::'::$.::::::'::l::::::::::::•::::::::'::::•::::•::::::::,::::::••••••••••••••••••••••••••••::::::: ·•••••••••••••••••••,••~~··•,•••••·~s•••••••••::.:4:,:,,•••••~~··••••••••;::"'•••• ••••:kt::::::••·~~:::••• 
2/24/96 11:45 S 27000 6.0 8.1 6.30 0.37 0.78 0.81 54 17 4 <5 <8 <8 <8 <5 23 
•m#~::::::•11$.0.::::::~:::::•:•Jo.::::::::::•:•:•'::::::::::•::••:•:•:•:•:::•:::::':•:::::•::,::::::::::•:•:•:::::::::::::::::::::::•:•:::::::::::::::::::::•:::::::••11,:•::::::'•K~::::•::::J~::::::::::•ki.::::••••:•~:•:::::::•~•:::::::•1~:::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >2.7 >9.7 <2 >2.7 >1.7 48 
3/28/96 9:45 31000 4.6 8.5 12.00 0.31 0.94 0.29 90 24 
4/25/96 12:00 29000 5.4 8.4 9.50 0.34 1.00 0.31 73 21 
5/31/96 9:30 39000 4.3 8.3 <0.20 <0.10 0.85 0.24 140 59 
6/21/96 9:50 30000 3.3 8.6 5.00 0.25 0.70 0.44 290 110 
7/30/96 11:27 37000 1.7 8.1 <0.2 0.15 <0.50 0.26 120 38 
8/29/96 11:15 33000 3.0 8.1 <0.2 0.21 0.60 0.25 86 31 
9/26/96 9:15 35000 5.2 8.1 <0.2 0.29 0.65 0.36 99 29 
1117/96 10:05 30000 6.6 7.7 2.4 0.77 1.50 0.92 69 23 
11/22/96 10:20 S 1100 200.0 7.9 7.0 0.48 1.60 2.10 250 24 1 <3 8 5 <10 <0.1 25 

•H/gt$~::•:•1~~0.:::•:=$:::::::)~l$•::::::::•::::•::::::::::::::::::•::•:•:::•:::•:=:•:::•::::::::::::::,::::::::::•:::•:•==:•:•:•:::::•:::•:•••:::::=••:•:•:•::::::J:::::•:=••••s.:::::•:•:::•?.~:=••:•:•••M:•:::::::kHi:::•:::10.:1::•::::1qt:::• 
11/24/96 8:50 S 22000 5.3 7.9 2.8 0.40 0.91 0.76 61 11 <0.1 8 <5 <0.1 <10 <0.1 8 

•1v2.~5.::::::•~:~q:::••'$.••••••••i~••:•:••······•·•:::'•••···············:···:···:•:•:•••···············••:•::::::::::•••:•:::::::•:•::•••••:::••••:••••:::•:•:::•••M·•••·•·•:•:w:•::::':•••ks.:::::::•:M•••:::::•{Hi::•: ··~0:1:•••:•::n:••••• 
11 /26/96 9:25 S 30000 4.3 7 .9 1.6 0.27 0.68 0.43 48 12 <0.1 12 <5 <0.2 <10 <0.1 9 

•tm~s.1•1:1::i}.:-~q::::•:~r:::::::•:1:•nn::::::::•:::::::::=:::n::1:::::'::=:=:::•::n::n•:::::::::::•::::::::1::::,:••••:•:::::••:=::::::::•••••::=•=•=•••••••·:•::p;a.:::=•••••Js.::::::::':Hs.•••••••••••!l'-~:::•••••:Jq:••••• ::H;q:1••, ••••t~•·,••• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) 0.83 9.3 >9.6 5.8 >3.3 <0.1 43.6 
12/5/96 13:55 31000 3.8 8.2 6.2 0.47 0.68 0.34 86 22 
1/31/97 11:50 28000 6.8 8.1 16.0 0.23 1.20 0.52 65 17 
3/13/97 9:35 44000 5.1 8.1 4.8 0.58 0.97 0.47 110 36 
4/17/97 9:25 40000 3.1 7.9 6.9 <0.50 1.30 0.55 82 26 
5/22/97 11:00 47000 8.0 8.0 .0.9 0.31 0.62 0.56 120 33 
6/12/97 13:35 45000 10.0 8.2 2.4 <0.10 0.81 0.45 170 40 

• App.5.3 
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NEW.,BAY • 
STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

UNBBCW 7/10/97 12:55 M 45000 1.7 8.3 1.7 <0.1 0.5 <0.2 190 110 

8/14/97 14:45 M 
10/30/97 10:20 M 
11/21/97 13:50 M 
12/6/97 10:50 S 
12/6/97 10:50 S/F 

40000 
49000 
35000 
1200 

4.6 8.3 
3.2 8.0 
5.8 7.8 

2000 8.2 

1.3 <0.5 1.1 
0.5 0.2 0.7 
4.3 0.6 1.1 
3.6 0.5 4.4 

0.5 83 26 
0.3 95 22 
0.3 180 73 
6.3 1100 970 4 110 66 37 59 <1 310 

<1 <10 <4 <2 <4 <1 34 

•tw.a.m•••••••1j}.~f\:i1t••••••i~•·••••·•· :·:•·•• :•••:•:•••• ·::::•:•.:,·.:.•.•••••• 
12/6/97 10:50 S/F 3.9 .... ·•·<•>••••••••••· :::•21>>••:~~>;>!~o>IH ·~~ HH~~ ;~•· H~f 
12/10/97 8:05 S 37000 19 7.9 3 0 0.6 0.6 120 29 1 4 23 <2 8 <1 52 
12/10/97 8:05 S/F 

JM~l:$7::/ilQ.~•••i•~t•• •••t~•n:•••••••••>•• 
12/10/97 8:05 S/F 3.9 

<1 <4 CD <2 1 <1 21 

.... :r· .... ··=:· r··~r 1 • ~··· ..... ~t .. ·=r > ff) 4-day average [dissolved metals) 
1/21/98 9:05 M 22000 5.9 8.0 12 <0.5 1.2 0.4 46 17 
2/7/98 9:40 S 2400 100 7.8 7.9 <0.5 1.5 2.0 310 31 
3/26/98 10:30 S 9810 55 7.9 9.2 0.6 1.1 1.2 43 8 

•aj?~~•••••••~o.;~9/:•:••~••••••••;l'A••••:::::••••••••••••••••:•••:::::••••:•::••:::::::•:::•:•:::•::::•••::•:::::•••••:•:••:::••••••::::•:•••••:::::::::::::•••••:•::::~1:::•:::•::11••••:•,•••••~o:·:•:•
1
•:•::~:••••::::•:·:~::::::::••••@•:•: •:•:~5.::•••• 

3/26/98 10:30 S/F 3.3 · <1 <8 6 <2 <4 <2 <10 
3/28/98 11:00 S 1780 45 8.0 6.6 0.1 1.0 0.9 45 7 <10 <10 <10 <10 <10 <10 <50 

•~i.a.r.$$.:•::•::~j;q9:••••·~••••••••~;~••·••••·•••··•·••••:•·••••••·•·•·•·•·•••••·•••·••••••••••••••·••••··•··••••••••••••••••·•·••••••••·••••••••••••••••••·•·•••••••••:1i.9:••••·•:~;:o.•••1•·•·~nr•••i•••·~w····•·••f1~::::••••~1~·:•·•: :~$•••• 3/28/98 11 :00 S/F 3.3 <1 <8 7 <2 <4 <2 22 
3/30/98 10:45 S 41000 1.9 8.1 1.8 0.2 1.0 <0.1 2 <1 

·~~m::·······~~~:····~~~····••;-1············································~~~~·~~~~~~~··;~~~~~~~~~··~~::~~·························=~··········::·····,···!.~·····f ····~········ ·:····· ····~···· ··~~l~o··· 
4/21/98 10:24 M 24900 3.2 8.5 22.44 0.10 1.60 0.100 6 1 
6/23/98 12:10 M 47200 14 7.8 1.3 0.10 <1 0.280 110 26 
7/16/98 10:45 D 6.2 41600 7.7 8.1 1.7 2.60 0.15 0.092 200 44 
8/13/98 9:00 D 5.6 43600 7.6 7.7 2.4 1.00 0.35 0.337 110 12 
10/15/98 10:10 D 42600 4.4 7.9 3.1 1.11 0.22 0.337 37 8 
11/4/98 10:50 D 4.0 48500 5.8 7.9 1.3 0.79 0.10 0.275 190 28 
12/15/98 10:00 D 9.3 40300 5.4 7.8 3.56 0.30 0.20 0.245 78 17 
117/99 8:35 D 13.6 47800 13.0 7.9 3.8 0.36 0.15 0.153 110 14 
1/25/99 12:00 ST 17500 19.0 7.9 14.0 1.38 0.46 0.581 72 11 <1 <8 8.8 2 <4 <2 20.9 

11:?~~fn:•••:n=n:un:$.F:HAB>•••·un:••·•••••••n<H••••:•••,•••••:••·•::::·:••••••u::n:•••:•••••H:•••••••••••HUH::::::: ••:·~1 •:•,•·•·•~a.::J•••a;~••••I••:••@:•:••::::•~•• •k2-••• >:rift,•• 
1/27/99 15:00 ST 6290 15.0 7.6 7.0 1.0 0.31 0.734 54 14 <1 <8 4.6 <2 4.3 <2 19.2 

•V~t~•••••••••••:::::::::::$.F:•,,:,,J~;$:•••••••••:•::•:::•::::::•:::,:•:::•::::•:•••:::::::::•,::::::,:,,::,:::•••,,:·::::·•::,::•••••••••:•::::::::::••·:::::,:,:,:••·•~~•••••••••·~~••••t•·••a:s••:·l•••::k?:•:•:••••~•g••:•••:••k?:•:•••••H:4:•:• 
1/29/99 11 :06 ST 29500 12.0 7.8 6.4 0.6 0.28 0.428 69 9 <1 <8 9.5 <2 5.4 <2 19.8 

·•u-2.0.;~::•:::)1:.~~••=H$F••::••=~+~•:::::n::::n••n••••••••••••n:•n••••:••:::::::•==•••••::::::::::·:::::::•::•••••••u••••••:•••••H••••:••••=•••••••:•u:•::::~~:••••••:·8~••••t ·=:t•a:•= 1•••••~*•: ····~•ii••••••••·•~••••••::1~i~:·:· 
4-day average [dissolved metals] <1 <8 5.7 <2 >3.3 <2 13.0 

Appendix 5.3 

• 
o-P04 

mg/L 

<0.5 
1 

<30 

0016592



NEWPORT BAY 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag 
µg/L 

Zn 
µg/L Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L 

UNBBCW 3/3/99 10:15 D 14.0 47400 2.5 8.1 1.5 0.4 0.06 0.092 69 10 
4/12/99 11:00 ST 10300 22.0 7.9 9.2 0.8 0.30 0.673 52 13 <1 <8 10.0 <2 9.0 <2 13.7 
~~2.~HH'/Hi'Hm•H~MH/U////1/'/'/i'/// ,, <<== ,. '<>=>,::::, <>,,,,, . : · .2., .. :•/k~H:f<a:1v1: ••~~ u:::~:t:: :::::~ /15.lq:H 
4/14/99 9:30 ST 38500 1.7 8:0 2.9 0.7 0.05 0.226 26 5 <1 <8 9.7 <2 10.3 <2 10.8 
•i#w~:::::::::::::::=:•:•:'$fr::::::)M===•=•••••=•=:=:=:=:=::::::::::::::::':::=:::::=:=::::,:,:,::=::=:==••••=•••=•:•:•=•••=:=:::::=:=:::=:=:::::::::::::::::::=::::::k~::::::::::41::::t,:::a;[).:::1:::::~::::::•::ro.:~::::•::::~:::==:::n:1:::: 
4/16/99 10:50 ST 46100 3.3 8.0 1.1 0.6 0.05 0.153 150 13 <1 <8 15.2 <2 7.3 <2 11.8 
·t#~&$,::::::::::••=:::::::::$,F;::::::)g:~:::::::•:•••••••••••••••••••:•::::::::::::::::::::::::::::::::::::::::::::::,:::::::::::::=::::::::::::•=•::•:•:::::::::::::::::=k~:::::::==:ka.::•=f ••:1:a:s.''j:::::~:::::::::~:~=:::::::::~ =•=•==::#ip:::: 

4-day average [dissolved metals] <1 <8 10.0 <2 8.7 <2 >8.7 
5/27/99 10:45 D 15.5 41000 2.3 8.0 3.3 0.5 0.09 0.214 70 8 
6/30/99 11 :40 D 9.9 47500 2.3 8.2 0.4 0.2 <0.05 0.101 81 16 
7/27/99 13:15 D 3.4 43500 3.8 8.3 <0.44 <0.05 0.49 0.10 71 10 

• App.5.3 

o-P04 
mg/L 

• 
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• 
STATION DATE TIME Sample Depth · EC Turb pH N03 NH3 TKN P04 TSS VSS 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 

Cd 
µg/L 

Cr 
µg/L 

Cu 
µg/L 

Pb 
µg/L 

Ni 
µg/L 

Ag 
µg/L 

Zn 

µg/L 

UNBNSB 6120191 12:10 48000 5.8 8.3 1.00 <0.10 <0.10 0.30 <5 <5 9 30 <30 <20 30 <2 <10 
7/24/91 13:20 50000 5.3 8.1 0.60 0.70 0.80 4.30 64 24 <1 <5 <5 <10 <40 <3 <20 
8/22/91 10:30 50000 0.3 8.1 0.80 0.60 1.40 0.20 68 34 
9/18/91 9:50 49000 2.9 8.2 0. 70 0.10 1.80 1.40 7 7 
10/17/91 10:20 48000 2.6 8.2 1.30 1.00 0.60 0.80 19 11 
12/19/91 9:55 48000 0.5 7.9 1.50 0.50 0.60 0.30 <5 <5 
3/21/92 11:35 S 6400 29.0 7.7 5.40 0.20 0.80 1.00 23 8 <2 <6 <4 <2 <10 <2 10 

~~~~···•••J~/~·······•:$.:•:•J~•••••:::::::::::••••••••••:••••••••••=,:•=•:•::::::::,:,:::•••:••:••·············••••:•,••••····•••:••••···:·······••=•••••••••••••f~•••:::::::1~··········:·~···,···:···~:9•••••••••#19••••••••$?6.:•:•,•···~Q······ 
3/23/92 11:25 S 3700 23.0 7.7 5.00 0.10 0.50 1.00 14 5 3 <6 6 3.0 <10 <2 20 
~2.?.1$.2.:••=::J~1zji::•:•::::$:::::rw=•::::::::•:::::::::::::::•:::::::::•••:::=•::•:::::::••••=:::::•:•:•••:=:::::::::•::::::•=::::::••::::•=:::::::::::::•:•:=:=:::::•~::::•:•••:•~~:::::•:::•:t.o.:=•••••::::#~::::::::HiP.•=:::::::k2.::•••:•:::~q•==•:: 
3/25/92 11:50 S 4900 19.0 7.4 9.20 0.20 0.90 1.90 6 15 <20 <30 <20 <2 <40 <10 <10 

aj~~~~······j1li:••••••••$.••••}i•••·••••:•··························,················•:•••:•···•·::••:•:•:••·········•::::••••••:••·••::::·••·••:••·······••:•••=:f?o.:::•::::f~q:•:••··•~2.o.•••·····~:o.•••··••+¢••·•••••K-)o.:••·•••••?o.:••·•· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1 <15 >5 >12 <20 >173 30 
4/23/92 10:15 42000 0.5 8.2 11.00 <0.10 0.30 0.10 73 19 <20 <30 <20 <2 <40 <10 <10 
5/28/92 9:50 48000 1.2 8.0 0.70 0.20 0.50 <0.10 200 90 
6/25/92 9:35 46000 4.9 8.1 2.20 0.10 0.90 0.50 65 23 
7/22/92 10:30 47000 1.9 8.6 0.20 0.10 0.30 0.50 12 12 
8/27/92 10:15 50000 4.1 8.1 0.20 0.30 0.40 <0.10 140 57 
9/24/92 9:40 50000 1.8 8.1 0.20 0.20 0.39 <0.10 78 28 
10/29/92 10:55 50000 2.5 8.0 2.00 0.21 0.38 0.29 84 28 <20 <30 <20 <2 <40 14 24 
11/19/92 9:50 47000 3.4 8.0 2.20 0.45 0.48 0.31 92 20 
12/17/92 9:50 44000 4.5 8.0 1.50 0.27 0.42 0.31 79 20 
117/93 10:35 S 3400 280.0 7.8 2.00 0.18 0.69 5.30 310 42 <20 <30 <20 7.0 170 <10 56 
:w1:~••••:::::w~:•:•:••••$.::==:t•••••:•a.~n::~1M•:::M:::::mir::::[(l:~~=,•:):~q::::::a.:tµ:::::::1,~µ:::::=,::~µ:::::•:=•~q,••••:::~~Q::::::::12.~:,•:••:1:@,::=•=:•##.li::••:•:kt<t•:=:::::$.a.•••=•• 
1/9/93 10:20 S 23000 9.6 7.9 4.10 0.26 0.53 2.80 49 43 <20 <30 <20 <2 <40 12 35 
i/0.1~::•=::•:)q\ij,:=•=•:::$::•:•~~:••::~a.®.q•:=:1M:•::•M:••=!Mo.•••::P.4~::::•~-~t:::•::~;~p::•:•:•~2.p:::::::::~$:::::::•:~q:/•::•••fs.o.:::•:::::~~~•:••••:•H~'=:•:::::#4p:•••:::::11:•::·:::::~~:::••· 

•1)~i;;:::::::J:;i~••••••:::::::Jr:••:~:i::::~;:i:::::t~::•:W::~tj::•1•~i:;.1:1:~::.;1:1::i1:11:1:1••=;~:1•1:,,••1~1:=:::H1~g•:HHHk;tj•::11:iJ;~::::ur•#~:1::11:::;~•1•1•••:;~i1,::=:1:•J:;1::,:: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 <20 >3.6 <40 >3.6 36 

2/19/93 10:20 S 10000 160.0 7.8 6.90 0.25 0.60 2.10 220 29 <7 <10 <30 7.2 <3 <4 <20 
rw.,ij~~:•::::J9:iq::::•:•:•~r::::M:•:J~®!'.!:::2.ij!),,'9.:=•:t$.:::•zJ9:i:•:qi~$.':::J~1:::••~:~!),:::::::#ij!),i:i=::::~~:. :::••:•4•::::,:i:Hirn•=:,:=:=f~i>:•:=::,:=~Ar••=•••:=#~:::::::::•~==;::•, :•~r••••=: 
2/21/93 9:50 S 19000 11.0 7.6 3.60 0.19 0.36 0.61 17 10 <7 <10 <30 2.2 <3 <4 <20 
?.J~i~~::::::•••0.11:•:••:•:•$.:•:•Jr::•:::~~µ.o.o.::::0.~:;•::(~i:::Ji{iq:::••:q:2.~•:•:•o.l~~!::::~l~g::•::::~~g•::::=:•:~~·:·:::::::kt•::••:=::~rn•:•:::::fs.~•:•:•••:M•::::•::••#~:::::•::::f#,t•••••:::::¢.o.::::•: 
2/23/93 10:00 S 37000 4.7 8.1 3.10 0.19 0.61 <0.10 55 7 <7 <10 <30 <2 <3 <4 <20 

!:!!-i~ii~~::i6~YW'i~+i~l+~~~1!1!~~~PH••1~:1~,::•1q;~~·1:/:~!1~•H••M!::•=•1•::1~::•:•::::1~1:::1::::f ?~!:::1•1:~;!!:1:1:1:•;;•!•:::1:•::~•1:::1•1·=::•::•:::u:~:•::=•: 
3/18/93 9:50 44000 4.9 8.6 3.60 0.12 0.72 0.19 91 23 
4/22/93 11:25 48000 5.8 8.1 1.00 <0.10 0.19 0.13 84 24 
6/10/93 10:10 38000 11.0 8.0 5.80 0.11 1.30 0.27 80 17 

Appendix 5.3 

• 
o-P04 

mg/L 

0016594



NEWPORT BAY 
'....------------------------------------------------------, 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss 
mg/L 

Cd 
µg/L 

Cr 
µg/L 

Cu 
µg/L 

Pb 
µg/L 

NI 
µg/L 

Ag 
µg/L 

Zn 
µg/L Type feet umhos NTU mg/L mg/L mg/L mgii.. mg/L 

UNBNSB 7/13/93 9:45 46000 4.6 8.3 0.29 0.39 0.70 <0.10 93 29 

• 

8/19/93 12:00 49000 4.7 8.0 <0.20 0.34 1.20 0.15 34 14 
9/16/93 9:55 47000 7.4 8.2 <0.20 0.30 0.65 0.12 55 28 
10/27/93 10:30 47000 5.9 7.9 0.38 0.38 1.10 0.20 96 30 <5 <10 <20 <2 <40 14 19 
11/18/93 10:45 46000 2.3 7.9 0.55 0.23 0.35 <0.10 65 24 
1/20/94 11:00 41000 4.9 8.1 9.50 0.32 0.51 0.61 150 16 
1/25/94 12:00 S 27000 32.0 7.9 8.50 0.64 1.60 0.84 130 8 <5 <10 <20 <2 <40 14' 39 
:w~~VAA•:•:•:J2.1~:i:::::::$.::•:••4:::::::::::i::::::::::•::•1i:i:•::1•1i•i::•:::::::::::::1::=1=:••:1:1:•::::•:::•:•1•1•::::::1:1:::1:1:::1:•:•:1:1:1:::1:1:••1•:•·=::k~:::::••,:k'=Q:••1•::1:1~w1::::::::~l(i::::::::+¢:•:::i:i::11:1:1:::1,:$.a.::1:1: 
1/27/94 12:45 S 39000 29.0 7.9 3.50 0.41 0.40 <0.10 130 34 <5 <10 <20 <2 <40 12 32 
)1:2.t.~·••::·1~11:::::::::~::::·~:::::1:::::::1:••••·•:•••••••:::::::::jj:::::::::::•:1:•·••1•••••::1:1•:::::::::::::::::::::::::::•::1:::'::•::::1::::i::1::i:::15.:::i:::i:1,o.:::::::::~s.::::::::jj~)j:::=::::#~::1•::•::19•:•::::::•~9,:::jjj 
1/29/94 10:15 S 43000 1.0 8.1 1.40 0.40 0.72 <0.10 180 17 <5 <10 <20 <2 <40 18 20 
11?~:ii:::to.;~::::::•::~ii:i:~:::::::::•::•::::••:ii:i:i:::i::::::::::::::=:•::ii:ii:i•i•:::::::i:::::ii:i::::::i::ni::i:•:=:•:•i•:•:•:::•::••::,•••:•::::i::i:::~:::i:::::1t9i:::::ii~2.i>:::1:••i::#~:•••••i•:#@:•:•••::i:1~1ii:•••••:i~•·•••: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 >16 >3 <40 11 51 
2/7/94 11:00 S 30000 37.0 7.6 6.10 0.67 0.95 0.77 130 21 <5 <10 <20 4.6 <40 <10 44 
:W:i~:::••:::Ji1~:::::•i•:~:::::t::::::•i•::::::i•::•:::::i::::••:::::::i::::•::::::i::::::••••:•:::•=::•::•:::••:•::=•:•:::i:::i::••::•::::::i:::::::::••:::••,::::f5.:::::i:::1,o.::::::::1~~:::::::1M:::•::::#~:::::::•:1~:::::::::•1r:::::: 
2/9/94 11:10 S 28000 12.0 7.9 3.90 <0.10 0.30 0.50 120 <5 <5 <10 <20 <2 <40 <10 25 

~w~,:•,••••:;:1:1$::::•••:•$••••·~~:::::•:::::::::::::::i::•i:::::•:i::•:•:•:,••••••:•••••::••:••:••i•:•::::i:•••::••••:•••••:=::•:::•••••••••••••••••••••••••••••••:~i::::i:::1t.Q::::i:•:~2.P::•:•:•:•:#~:•:::ii::i#¥.i:::::::•kw:::::::••~Q·••••• 
2/11/94 11:00 S 43000 10.0 8.0 1.20 <0.10 0.17 0.14 250 40 <5 <10 <20 <2 <40 12 16 
?.i.ii®t::••=•J~f~:·::::::::s.:•::••a.••:•:::::::i•::::::::::::::•:::::•:::::::•••::•:•••::•:,•::::::::::::::::::::::::::::::::::::•:•::::•:::::•:•:::::::::•:•:::•:::::::~~:·:::::::{~ijj)jj:j:)~2.~::::::•••#~·:•::::::#~::::•::•:tf:•····•:•'2~··:::• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) -<5 <10 <20 >4 <40 >8 45 
4/21/94 10:00 45000 2.7 8.3 3.20 0.25 1.50 0.34 70 6 
10/28/94 10:20 

12/1/95 11:10 

49000 1.4 8.3 1.00 0.21 0.74 0.21 79 

49000 1.2 8.1 1.40 0.26 0.85 0.28 99 
13 
33 

3/5/95 12:55 S 3000 310.0 7.9 5.30 0.33 1.80 3.20 410 54 <1 14 20 3 <40 <1 70 

~~~i:ii::i:1s.ii•~:•:•:•:•:::::~:::::::::::::::::::::::::::::::1
:••·:••

1:::::::::::::::::::••::1:::•:::::::•::•::1:•:::::::::•:::::•:::::•:1:::::•:1::••::1·•1:1::1·•~:·••••:::::~~:•1•:•::::rn~::::i::::1:s.~1:::•:•i•:~i••::• ••••k1::1:1:::::~t9••••• 
3/7/95 10:00 S 2800 50.0 7.7 7.10 0.29 1.90 1.60 29 8 1 <10 8 <2 <40 <1 25 

mr1:::::::•J9:i•~:::::::••••••l•:•:•:,,:,:•::::•••••:::::::::::=:,:::::::::•:::::::::•,•::••:::::,·::•::•:i::::•••,•i••,•••,••·•••,1:1,::::,• 1,•,,,::,:•:'•::'::::fgi::::•:•::fg~Q::::::::::i:••:::::::•#~1·::•::·Hi:::: •·••1f ••:=':11:~i.··=·· 
3/9/95 9:10 S 9600 9.4 8.0 17.00 0.24 1.60 1.10 21 <6 <1 <10 6 <2 <40 <1 <10 

~i~1ij\'\'•::••:•~H~•~:::::•1::1::::~1:::::::::::::1:::1:::::1:•:::::::::::1:::::•:•::••::'••:•:•i:,••••:••:•::::::::1•11 ••••1:::1:1:::1:::::• 11 •::1:1•:•::::i::•::::::::~,•:1:::::::~~Q/!/:::::~?~!'\:!:1•!#~•::::::•:#4p::::•::••~r :::::::::•1~•::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >2 >32 >28 >13 >21 <1 153 
3/23/95 13:00 S 13000 8.0 7.9 13.00 0.29 0.96 1.10 40 11 <1 <10 8 <2 <40 1.8 25 
~?~m~:=:•:,:#®.'$.''''''''':':':a.::•:::':':::::::::::'::::=::::::::':':':::':::::'::=::··,,, ... ,.,·,·:·:·,··:•·•=•·:·:=•·•·•=•=•·•:•:•:,·•·····•·:·•·•·•·•:•·•:•·•·•·k1:,=,·•·•·k~w·::···•···~··==··=···•=#2.::=:·:: ·•~@,: ::):7::::: •::~e.:•::•: 
3/25/95 9:45 S 18000 9.2 7.9 9.70 0.25 0.85 1.20 30 12 <1 <10 5 <2 <40 <1 <10 

3i~519.s'•':':':'s:sn:s·••,••:=•,•,•·~•,•,:•:•:••,:':''':':':':•••••:•:=••:••,•,•,•=:••,:':•:•:•:,•':':':':':':':''':'•:::::'::::••:::::::::::::::::::::::::·:•::•::::::::~~:'':'::::~~Q::•:,•:::':#':•,:,·:·:::#~'::::::::#49::::':::·~1:····•·,··~rQ···:= 
3/27/95 11:00 S 43000 7.3 8.1 6.20 0.20 0.86 0.66 50 14 <1 <10 5 <2 <40 <1 19 
3J21i'91k:=,::1:t•05=S=,,,,,,,,,,,,,5,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,:,=•. :•)••:•:;:;:''::;:: ,:,•,=••<1>•'='•'•'1'0='''''''.'''t6''''. \j}J.(jj :=:='='i<!'W''''''''';(:1•'''''.''''.'~5'''''' 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >3 >8 >1 <40 <1 >27 

5/18/95 9:10 48000 6.5 8.0 3.20 0.60 0.50 0.24 64 20 

6/15/95 11:55 49000 7.4 8.0 0.32 0.11 0.71 <0.20 65 23 

App.5.3 

o-P04 
mg/L 

• 

0016595



NE.BAY ,. • 
STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn o-P04 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L . µg/L µg/L µg/L µg/L mg/L 

UNBNSB 7/28/95 11 :25 50000 3,6 8,2 <0.20 <0.10 0.54 0.21 94 35 
8/31/95 12:20 50000 3.6 8.3 <0.20 <0.10 0.53 <0.20 57 27 
9/21/95 12:10 46000 3.5 8.3 1.50 <0.10 0.77 0.23 79 30 
10/31/95 10:40 47000 3.4 8.2 4.00 0,25 0.77 0.36 90 38 
11/16/95 12:00 .42000 3.0 8.3 8.20 0.37 0.78 0.24 71 33 
12/7/95 11:45 48000 5.0 8.1 1.60 0.20 0.70 0.33 80 23 
1/4/96 12:55 43000 1.7 8.1 2.70 <0.10 0.94 0.31 97 27 
2/1/96 11:15 S 8900 76.0 7.9 11.00 0.26 3.20 1.40 47 13 <1 <5 8 <2 8 3 <10 
?.W~•••:::::Jit®.:$:•:':::::::•Jt:::::=:::=•••::::::::::::::::•:••=:::::::•••:••:::::•:••::::••••:::•:::••:::::::::••••••=••••••::::•:•::::::•:: :::::::•:•::•:•::•=~•::•:•••••••~•••••••::::~~;::::•:•••:)••::••• ••~::•:•=:•::::~•:• •ifi.s., 
2/3/96 9:30 S 35000 3.4 8,2 2.90 <0.10 1.90 0.45 87 30 <1 <5 2 <2 <20 <1 22 
~M$.:t::•::::::~:~:$::•:•:::::::::t: •::•:•::••:•••::::::::::::::::1:::::••::::::•••::•••:•::•:••:::•:•:•::::::::::::::••:•:••::::•:•:•:::::•:::•:::•:•:•:::•:•••=•::1:::#t:•::::::::~••••::::•••::~::::::::::::k2.::••::1::@~:::!1: ••+• :1:1:::1:~tj•::::: 
2/5/96 11:20 S 36000 6.1 8.0 2.80 0.16 1.20 0.49 74 16 <1 <5 2 <2 <2 2 <10 
~w~::•::•••.,x~•$.•:••••••tJt•••u:t•:••••:•:::::::::::•:::::=:::::i::::::::=::• :::•••:, =·=·=·=== ,,,,,,,,,,,,,,=,=·=· ::::,:,::•••·••Ht:::::=::::¥:•• an:••••• ::}~:••••••••H{t: t~•=· •••••••~1•••• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1 >4 13 >1 >2.7 3.7 52 
2/15/96 11 :45 38000 6.4 7.4 4.30 0.37 <0.50 0.42 95 24 

Appendix 5.3 

0016596



NEWPORT BAY 

STATION DATE TIME sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 
µg/L 

Cr 
µg/L 

Cu 
µg/L 

Pb 
µg/L 

Ni 
µg/L 

Ag 
µg/L 

Zn 
µg/L Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 

UNBNSB 2/20/96 10:35 S 13000 72.0 7.4 7.90 0.44 1.20 0.91 84 17 <1 <5 13 <2 5 1 . 30 

• 

zj~p~::::::Jo.)4~:~::::::::::::Jij::::::::::::::::::::::::::::::•:::::::::::::::::::::::::::•:::::::::::•::::::::::::::::::::::::::::::::::::•:•:::::•:::::::::::::••!#J::::::•:::~:::::::::::)i:::::::::::~i:::::::::ig:::::::::::$1•::::•::::ts.::::•: 
2/22/96 10:00 S 10000 17.0 7.8 6.70 0.17 0.98 0.88 29 10 <1 6 <4 <2 <4 <1 21 

~2.2.1$.e.:::•:•Jqti),$,•~:::::::::::::l:•:::::::::::•:::••:••••:::•::::::::::::::::::::::•••·•···•:•:•:•:•:••:•:::•:•::::•·••:•••:•:::••:••:::::•:::::::::•::::::•::·•::::i#t::::::::::w.s.•••:•••••:+••••••::•:•~2.::•:•:••::1p•••••·•••••#1•••••:•·:·~··••:• 
2/24/96 11:30 S 26000 4.3 8.0 5.50 0.51 0.98 0.70 55 14 <1 <5 <8 <8 <8 <5 41 
!i.iM~~::::::J1:~:$.•:::•:::::::J9•::::::::::::::::::::::::::::::•:•::::::::::::::::••::•:::•:••::•:::::::::•:::::::::::::::::::::::::::•:::,:::'':::•:::::::::::•:•,:1t::::::::::~:::::::::::a.:::•:::•::::1?::::•:•::::#w::::::::::1$:••:::::•~s.:•:•:: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >2 8 <2 >7 >1 55 
3/28/96 10:00 30000 4.7 8.5 11.00 0.31 0.75 0.21 91 25 
4/25/96 9:15 29000 4.5 8.4 9.30 0.31 1.00 0.30 78 23 
5/31/96 9:40 39000 2.6 8.3 0.70 <0.10 0.50 0.23 130 53 
6/21./96 9:30 31000 3.5 8.6 4.80 0.19 0.80 0.42 250 91 
7/30/96 11:42 37000 1.4 8.1 <0.2 0.10 <0.50 0.24 120 41 
8/29/96 11 :45 32000 2.3 8.1 <0.2 <0.10 0.58 <0.20 72 35 
9/26/96 9:35 35000 3.5 8.0 <0.2 0.28 0.63 0.30 110 28 
1117/96 10:20 31000 5.4 7.8 1.8 <0.10 1.30 0.66 110 27 
11/22/96 10:45 S 3200 250.0 7.9 7.2 0.49 1.80 2.40 380 33 1 <3 9 7 <10 <0,1 32 
H~~!i.i~~:::::,•o.t4~••:•:•s.:::::::j2.\f:::•::••::•:::::•::::::::::::::::::::::•:::::::•:::::::::••:•:::::::::::::::1:::::::::::::::::::::::::::::::::::::::::::•::•:::::~:::•::•:::::1:::••:::::•:?~:::::::::::2.~:::::::::1i~::: :::~;i:::::::1~?::::: 
11/24/96 9:15 S 25000 4.5 8.0 2.3 0.39 0.82 0.72 71 14 <0.1 8 <5 <0.1 <10 <0.1 8 
H1gi4!,a,a,:::::::~J~:::::$•::::::•••1~••••,:•:::::•:::::::•:•:•::::::::::::::::•::::::::::::::::••::•:::::::::•:••••:::::::::••::••:••:::••::•••••••••::::•::::::••••:::9J:::::•::::~::::::::::•:1~•::::::::::~::::::::•:•~~~::•::::~:1:::::•::t~:•:::: 
11/26/96 9:40 S 29000 2.0 7.9 1.6 0.24 0.70 0.43 66 14 <0.1 13 <5 <0.2 <10 <0'.1 11 
:w~$/~~:•:•:::~:~•::::$•::::::J~tf:•••::••:•••:::::::::::::::•:::':::::::::::::::::•:•:•:•::,••:•:•::::::•::::::::•:• ····••:••,:,:,:,:.:.:.•,•::::•:::•:::• ••:::~:1:•::::::J~t:::::••:':~~••::•:::H~):•:::::•1t::•••::::!(,(l:1::••••••:1:\:::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1.1 10 >8.6 >7.3 >3.6 <0.1 49.3 
12/5/96 14:15 33000 2.9 8.1 4.3 0.37 0.63 0.20 94 26 
1/31/97 12:05 33000 3.9 8.0 8.4 0.19 0.77 0.53 67 17 
3/13/97 9:50 45000 5.5 8.0 3.0 <0.50 0.81 0.31 110 32 
4/17/97 10:05 45000 4.4 7.9 0.9 <0.50 1.00 0.49 100 23 
5/22/97 11:15 48000 12.0 8.1 0.7 0.26 0.60 0.28 90 31 
6/12/97 13:20 46000 9.1 8.2 1.3 <0.1 0.69 0.41 180 39 

7/10/97 12:40 
8/14/97 15:00 
10/30/97 10:35 
11/21/97 14:05 

49000 1.7 
46000 4.5 
48000 3.9 
40000 4.0 

8.1 0.3 
8.2 0.2 
8.0 0.5 
7.9 3.5 

<0.1 
<0.5 
0.2 
0.6 

0.5 
0.6 
0.8 
0.9 

<0.2 
0.4 
0.3 
0.2 

190 
100 
50 
160 

App.5.3 

100 
30 
17 
65 

o-P04 

mg/L 

<0.5 

• 
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NEW.BAY • • 
STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn o-P04 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L 

1UNBNSB 12/6/97 11:15 S 380 2300 8.6 4.5 0.6 7.4 13 2800 2600 8 160 98 68 83 <1 520 
12/6/97 11 :15 S/F <1 <10 <4 <2 <4 <1 29 
t2.1~r$.1=/H)M:Ut$/nM//:/Y/UU/UU=t/U/UUUYUUUUt?U=\tUUU///HUUUUUUUHiH/~H/Uj~q\HJ1~:U -,:=14·::=:·,· · ·go :::::::Ht: /t@o.::: 
12/6/97 11:15 S/F 17.7 <1 <10 <4 <2 <4 <1 22 
12/8/97 12:20 S 4800 37 7.6 13.0 <0.5 1.3 1.3 57 44 <10 <40 14 <20 <10 <10 <100 <0.5 
12/8/97 12:20 S/F <10 <40 33 <20 <10 <10 <100 -~~~:~r::::~~~~f ~~/' ''~'.:~:<<:>:.:.:: .. ,:,\.',,: >:: ,::t:.::· ·· :::= · ,:/ = !H\ HH=Ut1§H>::~<t<~~:t:,=r::~~~!U/Uj~~<<t1§:==Jt1§~U 
12/10/97 8:20 S 37000 20 7.9 3.5 0.2 1.1 0.7 110 29 <1 <4 21 <2 7 <1 16 <30 

~~~~~:;,.,, .. :i~:,,,f~'::J;4ca·):C:Y.·.:. '{:=?<:.< >=>: <·= .. , .. , ·,,,··: ·.='· . . : ..... :, · .· · ...... ·<· ·,,.:~ :<.:-':'::::.::'::· ~a
5
~·.) :=· ~~>:'> ~ :· . .. :#JJH?~:~}:: 

12/10/97 8:20 S/F 14.8 <1 <4 [}[J' <2 7 <1 17 
4-day average [dissolved metals) <4 <12 ~ >8.0 >2.3 <3 22 

1/21/98 9:25 M 25000 5 8.0 11 <0.5 0.9 0.5 57 23 
2/7/98 10:05 S 4000 110 7.8 7.5 <0.5 1.4 2.0 290 30 
217/98 10:05 S 9.8 11000 450 7.7 7.5 <0.5 2.1 3.6 880 61 
3/26/98 11:00 S 12600 58 7.9 9 0.5 1.1 1.2 57 6 

~~~~:::::::~·~~~::::~~~::::::~:~:t:::::::::::::::::::=•::::,::::::::::::::::::::::•:::::::::::•::::::,:::::::=::::::::•••••:•::::::::::::::::::::::::::::::::::••1•:1:::::::•:•:t~·::::l:::::\2::::::1:•:::!~:•:::::::•=!l::::::::::::~•==:•=• •!f b:,:, 
3/26/98 11 :00 S 3.3 22700 250 8.0 7 .5 0.6 1.3 0.9 341 29 
3/28/98 11:45 S 28300 11 8.0 4.0 <0.1 1.0 0.9 5 <1 <10 <10 <10 <10 <10 <10 <50 

W;~:~:·•=•==·~·~l!~::::~~~·=••••;:~:··········••:::•:•=•::::,:,:,::::•=•••••••:::::::::::•=•••••::::::,:::,:,=••••=•:=:::::::::::•••••••:::::: ==•=••·················:~···:,=:•:·~~:::::f :•=•~4=•:•••,•••:::!~··=········!l'·'···,·· ·:~···· •=•=~······ 
3/30/98 11 :00 S 43400 2.1 8.7 1.8 0 1.0 <0.1 5 3 

3Jsol9a'''''''1'1·oo=''''s'''''''1M'''''''''''''''''.''''''''''''''.''.''.''.''.''''.''''''''''''''''.''.''.''''''''''.''''''.''.''''.''.''''.''.''.''''.''.''.''''''.''.''.''''.''.''.''.''''''.'id'''.''''.''·'~:===:8E,,,:,,3'''':':''''<~'''.''.''.'''~4='''''''''.'<~''.''''.''.'i;~p''.'' 
3/30/98 11:00 S/F 16.7 6 <8 13 <2 <4 <2 <10 

4-day average [dissolved metals) <1 <8 9.7 <2 <4 <2 >6.7 
4/21/98 10:35 M 29300 2.6 8.5 16 <0.1 1.0 <0.1 15 4 
6/23/98 12:40 M 48900 8.5 7.8 <1.3 <0.05 <1.0 0.210 220 42 

7/16/98 10:30 D 12.4 44300 7.30 8.10 <1.3 <0.05 1.6 0.092 180 36 
8/13/98 8:45 D 10.9 47700 7.3 7.8 <1.3 <1 0.21 0.245 120 14 
10/15/98 10:25 D 46600 5.4 7.8 <1.3 1.0 0.13 0.214 51 9 
11/4/98 11:15 D 9.3 48600 5.5 7.9 1.7 0.9 0.09 0.245 260 30 
12/15/98 10:20 D 13.3 41700 7.3 7.8 3.1 0.5 0.15 0.214 140 25 
117/99 8:20 D 14.3 48900 6.0 7.9 3.1 0.3 0.12 0.092 98 11 

Appendix 5.3 

0016598



NEWPORT BAY 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 
µg/L 

Cr 
µg/L 

Cu 

µg/L 
Pb 

µg/L 
Ni 

µg/L 
Ag 

µg/L 
Zn 

µg/L Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 

UNBNSB 1/25/99 11:05 ST 20100 17.0 7.9 6.4 1.5 .0.39 0.551 67 13 <1 <8 9.6 <2 <4 <2 23 
•MW$.a•••:•••:•:•••:::•:$F:1••••••::J~d•:::•:::•:•:•:••••••••::•:::•::·••••::•:•:•:::•:::•::::::::::·:::••••••••••••:•:•:••••••••••••••••::•:::•••••••:•:•:•:•:::•:•:•:•:{f••:•••••••~••••tJillEJ••••:~a•::••:•:•:•#-1••:•·:•·· ·~?.::::::•:•?.~·:•. 1i21iee "1s:33·sr .. · .... · ·1':3soo .. ·1·s.o · 1f ·'is··· ·1.0· · "ri.a'1 ·o:s12· · · a2 · · · · 34· · · · · ·~1 ····<a·· 5.o · · <2 · · · · s · · · · · <2 13 

•v2.1.V$.e.:••·•••::::•::::::$f•••••••:•::a.:~•·•••••••••••••::•••••·••••••·••••••·•••••••••••••••••:••••••••••••·••••·:::::•••••••••••••••••:•:::::•••••••••••••••••••::::::·••#1:••:=••••••~••••LJmJ::::~2.••·••••••·•~•••••·•••·•:#~••••••••••f?:::··· 
1/29/99 10:40 ST 36100 10.0 7.8 3.8 0.6 0.19 0.306 90 10 <1 <8 8.4 <2 7 <2 17 

:1!~~~~:•:::::1:o.:~:§t•:•:••:::,2.;t•:•:•:•:•::•••••••::•:•:•:•:•:::::::::::•::•::•••:::•::::••·:••••::•:::•::::::•::••:•••::::::::•••••••••:::::••••••:•:••:•::•••:•~t•:•:•:::••kl!:•••1•••••t~•••1••••~~:::•:••••••~••••••••••••~~:••••••:•t?•:•••: 
4-day average [dissolved metals] <1 <8 6.7 <2 >3.7 <2 15.7 

3/3/99 10:35 D 16.4 47600 02 8.1 1.1 0.3 0.05 0.092 90 11 
4/12/99 10:00 ST 11800 17.0 7.9 10.1 0.9 0.27 0.652 49 31 <1 <8 8.8 <2 9 <2 19 

4!i~9.·••··••·:=::•··•·•$F'''<•nF······>>•·•••···••····=:::•••·•·•···•·••··••••·•·••••••••·>>•·•·=••·•··•·•··•••••• ·•······· +•n••··••••n••:#rt::••••••• :~:•=:r;:;1i~!}:::•:1•••:k2.::::::•••••~• ::••n••H~•••••• ••·f~•••.u 
4/14/99 9:50 ST 41500 1.6 8.0 1.8 0.4 <0.05 0.171 57 9 <1 <8 10.6 <2 11 <2 11 

M:W$~••••••••••••••••••M••••::•••ts.:~·••••••••••••••••••••:••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••:•••:• ............ :.••:•:•.·•••••••••••••~t•••••••• :~=•••1•••tii;$=••1•:::H?: •··••••:#-1•:• •••••••~z••••·••••1:o:••••• 4/16/99 11 :10 ST : 45600 . 2.4 8.0 1.1 0.7 <0.05 0.153 150 14 <1 <8 15.6 <2 8 <2 11 

W:~B.1$.e.:::::•:•::::::::•:~~·••••••:)i:~:•::•::::::::::••::::••::::·••••••••••:•••::••::•:•:•::·••:::::::•:•:•••••••••••::::•:•:••:•:•:••••••••••••••••••••••••::•:·•·:••#t:•••:•:•:•~••••1•••·~u••,·•••~2.: •••••••••t:•.... :: #~:••::::::#\1P:••:• 
4-day average [dissolved metals] <1 <8 12.3 <2 >5.0 <2 >7.7 

5/27/99 11:15 D 12.4 46300 1.5 8.1 1.1 0.3 <0.05 0.153 78 9 
6/30/99 11:30 D 13.0 47700 2.8 8.1 <0.44 0.2 <0.05 0.101 75 14 
7/27/99 12:55 DT 10.2 46900 2.3 8.1 <0.44 <0.05 0.34 <0.061 62 10 
8/10/99 13:50 DT 9.6 38100 2.4 8.1 <0.44 <0.05 0.61 0.21 66 10 
9/30/99 9:40 DT 12.9 46300 1.4 8.0 <0.44 0.157 0.45 0.20 87 56 
10/12/99 10:25 DT 12.3 46200 2.6 8.1 <0.44 <0.05 0.27 0.10 110 40 
12/16/99 13:00 DT 13.8 45700 1.5 8.0 2.9 0.181 0.98 0.18 74 47 
1/27/00 8:05 DT 12.8 15200 33.0 7.6 15.0 0.782 2.10 1.07 94 50 

~~~~~·•••••·:,~~·•••~;.~~·•••••••:••••••~~~~·•••~~:~••••N•••••·:~~·•·••~~~:•:::•~:~§•••••§:!~··••••·~~~:::::::•·~~··•••••••••:1•••••••••••~•••·•1••••~~:~·•·i••••:~·••••••••••::•••••• •••:~•· : ···~~::••·: 
2/12/00 8:20 B 12.6 41800 11.0 7.8 3.1 0.384 0.86 0.30 190 72 

~~:~~·······~:!~····~:~w···············~~~···•):~····r:~·····
1
~
1

.•f-••··~:;8~····~:~·····~:~~········~~··········~········•••:1•··········~·····rm····:~··········~-~·· ·······~~·· ······~·~:~···· 2/14/00 8:45 B 12.5 47200 5.0 7.8 0.95 0.278 0.75 0.18 82 47 

~~M~o.•:•:···~~q::::§l$.t:•:·•·········~2.~q······~·~····•·M••····~·~··•:•p)~~·····o.:~r:::::p;~~········~~········•·M··········•#t•••·······~·····1·•••2a·:·1·····~2.••••••••••M••••·····•#2.••••••••·j~:~···· 
2/16/00 8:40 M,SF 45200 4.5 7.9 1.3 0.155 0.91 0.16 99 80 <1 <8 21.2 <2 9.4 <2 13.9 
2/16/00 8:40 B 16.5 45400 5.0 7.9 1.3 0.148 0.82 0.16 96 52 

4-day average [dissolved metals) <1 <8 CJ![] <2 >5 <,2 13.9 
3/8/00 11:43 ST 13.3 37700 3.6 8.0 1.2 0.155 1.00 0.37 62 24 <1 <8 26.2 <2 9.5 <2 12.1 

;W:a.i~::••••••~t;~~:::::$.ff:::•:::•:::•••:•:•::::•:•:•:•:·:•:·:•:•:•:••••:::••:••••••::•••::•::::•::•::::::::•••••:•:••••••::::::•::•:•:::•::::::::::::•:•:::•:::•••:••••::wt:•:•:•::::~::••@M:•::~2.•:••:::. •M•••: :#~••••:::•13.:~:•:• 
3/10/00 9:30 ST 15.5 19700 7.6 7.9 3.9 0.207 0.54 0.73 94 56 <1 <8 17.7 <2 8.6 <2 <10 

w.~p(P.q\:•·•··~~3.Q:••·••$.!t•:·:::::·:::::••••··············•:•:•:::::::::••···········:····················•::•:::•·•··························•::·•··········••:::::::•::#~···=••:••··~····rJ:mil•:::Hi2.':········~,~··· ······~~···•::::?.t:~•:•: 
3/12/00 9:10 ST 12.4 23800 6.2 7.9 6.8 0.298 0.87 0.73 48 25 <1 <8 23.4 <2 17.5 <2 35.8 

;W:~~i9:q;:••••·~~to.:::·•·$~•:••:••••::•::••••••••••••••••••••••••••••••••••:••:••::::•••••:::::•••••••••:::::::•:::::::::::•:::::••:•::•:•::::::::::::::::::•:::::::•::::•~t••••••••••~••••1•••J*~••1•::::#?::•:••••••~~~·•••••••·•~z•••• ••••1~:3.•••• 
4-day average [dissolved metals] <1 <8 20.1 <2 8.9 ·~2 16.6 

6/2/00 9:00 S 47600 6.1 7.8 <0.44 0.107 0.74 0.21 100 63 
6/2/00 9:00 M 48600 5.2 7.8 <0.44 0.110 0.65 0.21 100 14 
6/2/00 9:00 B 15.5 48100 4.9 7.8 <0.44 0.104 4.80 0.25 85 36 
6/29/00 11 :45 S 46200 3.5 8.1 <0.44 <0.05 1.10 0.25 25 21 
6/29/00 11 :45 M 46300 4.6 8.0 <0.44 <0.05 1.10 0.25 40 21 
6/29/00 11:45 B 12.3 46300 17.0 8.0 <0.44 <0.05 0.97 0.21 55 22 

• App.5.3 

o-P04 
mg/L 

• 

0016599



NE~TBAY • • 
STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn o-P04: 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L 

UNBCHB 4/24/91 12:30 <2 <6 <4 <2 <10 <2 <10 

6/20/91 12:40 33 <10 <30 <20 <10 <2 <10 

7/24/91 14:30 50000 2.4 8.1 0.50 0.70 1.10 4.30 30 16 <1 <5 <5 <10 <40 <3 <20 

3/21/92 12:15 S 7400 22.0 7.7 5.60 0.20 0.90 0.90 16 7 <2 <6 <4 <2 <10 <2 40 

:~J2.j)ij::1:::::1~H:a.:::1:•:$.::•:•::::::1:1::::•::1:1::::::::::::::::::::::=::::1::::::::::i::::,:1:::::::::::1::1::::::1::=::::•:•::::::•::::::::::::i::::::•1::••:1:::::1:::1:::1::::::::ij!/1::•:::::i$l!:::::1:::W:~: ::::1:::~~':::::1•:=#io.:11
:
1:::::~~:1:::::1:::i=::::: 

3/23/92 12:05 S 9200 9.0 7.7 5.00 0.10 0.40 0.80 6 7 4 <6 5 <2 <10 <2 20 

\~i~~~::::•:::~~iq$1'/\jjj!$j\j:j::::J~::::::::::::::::::::,:::::::1=::::,::::::::::::::::::::::1•=• 1••:••::::::::::::::::::::::::,:::::::=:::::::=:::::::::::::::::::,::::::::::::••:::~::::::::::::f~·:·:::::::::~··:···:•::::#l~f ·•··:::=•#•to.::::•••:::f~:::::=•:::#1~:···· 
3/25/92 13:15 S 19000 6.9 7.7 4.40 0.10 <0.10 1.10 7 9 <20 <30 <20 <2 <40 <10 10 
=li25iS2:: :,:·=1ci:Js/?$(/·]a ·='\:'T/'://'":'?"T\:::/::-··:\_ .- · =\. ·-= . .- == --··=·: :->< · ======== :::J~q'\iJ~p U:\J2d/Y \bi~ : )#~q\: \\f~q\i:/~i\ 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.6 <14 >2 >1 <20 <4 >13 
4/23/92 10:45 47000 1.2 8.2 3.70 <0.10 0.10 <0.10 86 22 <20 <30 <20 <2 <40 <10 20 

10/29/92 11:45 50000 2.1 8.0 0.20 0.15 0.40 0.18 89 41 <20 <30 <20 <2 <40 15 25 

1/7/93 11:25 S 9500 660.0 7.8 1.80 0.23 0.58 4.80 1000 120 <20 <30 <20 13 <40 <10 67 

•iaij~::::::::::1Jljf :1::::$::::1:1::j:ij=:::1:::ii::::~~~1~:::f~:•=••~Jjt••••:~.j~:::::~:i~t1::::~1i::::1:Ji~1
:::: 1:i#p::1::::::#~tj:::::::::~~p•::::::1:#~o.:1:::::::::,~::::::::::#~Q:::::::::~jp:1:•::::::ij::1:1: 

1/9/93 11:05 S 33000 11.0 8.0 2.70 0.32 0.45 5.00 47 17 <20 <30 <20 <2 <40 12 27 

li!0.t;$~:::=:=:=•:1JH~:::::::$.:::::::::}~=:::::1P.o.~::::~~/o.:::::~j:::::i1i::::::~4.~:::::q\~tj::::::$.Jj::::::::~~tj1:::1::::::a.i::::::::::::#~o.:::::::::~a.q::•,•:•:1#?9ill••:•::::#~•••:•:•:•:+~o.:::::::1:~jq:::::•::::n$.•::::: 
1/11/93 15:10 S 35000 16.0 8.0 3.60 0.41 0.96 0.82 91 20 <20 <30 <20 <2 <40 13 17 

:~J,~j)ij:::1:•::1~lta.::::::•$.:::::::::Jijj\l::::~t~P:<f :••·~~10.::::::~:i•:·••~i@:::::J~~4~::•::9:~~::•:::qjijj:::::::~gqj.jj:::::·~~:·=•=•:1=:#~o.:•:1:• 1=:~3.9::::::::::#gqj•j:::=:::~~::::::::::#~o.::::::::::)~:::::::1•::1;r:::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 <20 >6 <40 >4 36 

2/19/93 11:00 S 22000 180.0 8.0 4.60 0.24 0.74 2.00 290 33 <7 <10 <30 7.2 <3 <4 <20 

:iJ~$,Ji~::::::::1:~:qo.:::•::$.:::::::1•~r,{•:••#~o.®:: 1~#qJp=•::a.:q:::::$,J10.::::J~J1::•::•q•~Q•:::::))w.::::::::$.~q::•:::::::$,~•:::: ::: 1kr1
::::••

1:~1g:::::: :#~q:::1
••:

1:tr •••••••:·~•: :::::::H~::::::•::::$9.:::i:: 
2/21/93 10:40 S 20000 9.4 8.0 3.30 0.21 0.41 0.75 43 17 <7 <10 <30 <2 <3 <4 <20 

\zj~i1.i::::::::~~f ~~:::::::!$:::::::::j•~::::::~ipq:::~~At~::::ijj:::::f tq11 •=:#~~=:::,~:~~::::::A:t~:=:•••:•1:t,~::::::::::~~:::::::::,:~1=:::1:::::•)~:::::::=::#$.o.::i:::::J~#:::::::::~i::=::::::=f#: :::=:::::rr::•::: 

2/23/93 10:45 S 40000 4.1 8.2 2.20 0.16 0.48 <0.10 72 14 <7 <10 <30 <2 <3 <4 <20 

·~~ajij:•:•:•:•1~r~~•::::::$1
:
1::::::~q::•:Jii:::/w,~:::•jt~•••••jjqi/~J$'\d.:~a.::::::;qi1µ::: Ii:::::::::•1jw•••1:::::::~t:::::::~~q:::::::::#~o.:::::=·i::i~ ::::::::~. :::::•:::#w :::••••H~o.:\ 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 >5.3 <30 >7 <3 <4 >40 
3/18/93 10:30 46000 15.0 8.4 1.40 0.12 0.56 0.30 96 22 

10/27/93 11:00 470<;10 5.0 7.9 0.32 0.38 1.20 0.25 76 25 <5 <10 <20 <2 <40 15 20 

Appendix 5.3 

0016600



NEWPORT BAY 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 
Cd 

µg/L 
Cr 

µg/L 
Cu 

µg/L 
Pb 

µg/L 
Ni 

µg/L 
Ag 

µg/L 
Zn 

µg/L 

UNBCHB 1/25/94 12:50 S 36000 13.0 7.9 5.30 0.47 1.10 0.42 150 13 <5 <10 <20 <2 <40 11 29 

:11:~~1.iji!•\!ii:$(/•$•//I#/!/1\!\i''!•::::::::::::::::{U?l•:::::•::::,:::::•::::::::::::?::::::::::::::::/ttil\\! :: .... = · ::=•• •:lijil:•••::•~ilt?••••#?.9!i!••:•:::~t:::: :#~9:::::1•:•:#:: : :·::~••:;, 
1/27/94 12:30 S 40000 23.0 8.0 3.10 0.35 0.50 <0.10 130 30 <5 <10 <20 <2 <40 : 11 26 

:•112.fiil•:::,::1~f~s.::::::•$.::::::::::ijjf{::,::::::::::::•::::•••:::::::•••:::::::••::::::•:::•:::••••:••••••=::::::::•:•:•:1
:::••••••:•••:•,•••••:::::

1
::•::••::•••::::::,:,::::•:::

1ij••••••::::~~p·········#~Q·•::::•:::~i::::::•:: #40.:::::::::tj1:•:•::::::::~1:::::: 
1/29/94 11:00 S 46000 1.0 8.0 0.94 0.39 0.81 <0.10 160 15 <5 <10 <20 <2 <40 16 35 

•11~$)ij:•::••••1:,tq~······,~:::::,:,••f~··:•:•::::•,:::::::,::::::::::::::::::::::::::::::::::::•::::::::,::•::,•:••:•:::•••••••:•••••:,:::,:,::•••::•·••::::,::•,••••:,:•1:::::::::::::#.••••:•••:•k~P.••:::::::#~ii•::::•••••4~:::::•:::•#10.:::•::::::J#::1·::::,:::zj:••••• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 <20 <2 <40 14 36 
2/7/94 11:50 S 34000 31.0 7.8 5.20 0.64 0.84 0.79 150 24 <5 <10 <20 3.4 <40 10 77 

12.a~W:/iIHf$.~:::::::$.://io.:::::::::::::::::::::u::::?:::::::::::::::::/:::::•/::::::::::::::::::::::::::::::::::::/:::::::::::::::::::: =·, ··:::::;:_::if :.:ijjil'-::: f*>':: :: · ax::::: J4&t :::12:: ?$$.II 
2/9/94 11:45 S 35000 24.0 7.9 2.80 0.13 0.15 0.43 150 23 <5 <10 <20 <2 <40 <10 20 

·~~~w::::::::::~Ji®::::i!i$i!i!i[i(1!#:i::1:::11:1:1:::::1::::1:::::::,:::::::1::iii'iiiii[i!i/i[ii/://i=i[/!1::::1:1:::::::1:::1:::1::1:1::::=::1::,:::::1:::1:::::::::11::=1:=::=::#.ii/''i'1[ik1P.!i1•::1i'#io.!iiii!iii/4~ii'////ii#191'iii:=:/41p/i::::::::i.q:::::: 
2/11/94 11:30 S 48000 8.2 8.1 1.20 0.13 0.43 0.15 220 34 <5 <10 <20 <2 <40 10 15 

:~111ij:,::::::1i\i~~:,:::::$::::1:::::ij1.A:::::::::::::::::::::::::• 11 ::11 •:
1:•:=:::,::::=:=•::::::::::::,::::::::::•:::::::::•::::::::::::::::::=•••••1:::•:•••:•••::::::::•::::•:::::ij1:::,::::,iiP-i11 :::: 11#?.o.!:::::::•:~~::::::::•H~9::::::::::J1::::::::::,:~~•1::•• 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 <20 >2 <40 . >8 33 
4/21/94 11 :00 48000 3.0 8.3 1.60 0.24 1.10 0.34 82 <5 
3/5/95 13:25 S 9900 100.0 8.0 5.10 0.27 1.10 1.60 130 20 <1 <10 11 3 <40 <1 28 

13.i~~::::::::::1~:~o.:::::::$.•::::::::~r.4:1:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::•••:•::::,::::::::::::::::::::::::::::=:::::::•:=:::::::::•:::::::::::{1:1:=:::::::~1P:::::::::114t:::::::::=:,~:::::::::•:H4.o.::::::::::1j=::=:::::::!i.o.:•:=•• 
3/7/95 10:30 S 5900 26.0 7.8 5.10 0.25 1.60 1.30 32 10 <1 <10 6 <2 <40 · <1 <10 

1w~~•:••••••1•~iH~~•::::::$,:::::::::11:~••:::::::::::::::::::::::::::::::::::•:::::::::::::=1:::•:::::::•:::::::::::::•:=:::::::::::::•:1:=:•:•::::•••::,,::::::::•=:•:::::::=::::::::::~~::::••::::k~q:::•::::,:~:::::::::::~~::::::::::}~~:•::::••::::#~::,::•:•:•::i:::::: 
3/9/95 9:40 S 17000 11.0 8.0 11.00 0.27 1.20 1.00 36 14 <1 <10 <4 <2 <40 · <1 <10 

·aj~~~:=••::::::::~i~~·:::•::$:::::•:•:J#•••::::::•:::•=:::•::::::::::::::::::::•::::::••••••••:::::::::::::::::•••1••••::::::::••:•:•••••::=::::::::::::•••••••:•••••:•:•:•:•••:•:=::,••i~•·:•••••::ii$.l:•••••::•1~•:•·•:::::,~~•=:::,::::#~Q·:·:•:,:::~1::,::,•=::::1~•··••: 
4-DAY AVERAGE (DEPTt:i INTEGRATED SAMPLES) <1 <10 >10 >1 >16 ' >0.36 35 
3/23/95 13:30 S 21000 4.2 8.0 9.10 0.29 0.92 1.10 34 . 13 <1 <10 5 <2 <40 · 1.5 16 

:aj~aj~~::•••:::1~!~~=::::::$:::::::::j:~•:::::::::::••••:::::::::••••:::::::::::••••:•:••::::•::•:::::::::::•::::•1•::::•••::•:::::••••••:::•::•:::::•:•:•••::::•:•,::::••:••••:::::•:·:~1::::••:••:~1P.'1:•:=::::~:::::::::::8?.!1:::::::::$t••::::•• ::{1::::,:::,':\+~::•::: 
3/25/95 10:25 S 25000 6.8 8.0 7.00 0.29 0.81 1.00 41 16 <1 <10 <4 <2 <40 · <1 <10 

·w~~1::::•,•:19:®'••:•:::~:••:::•:::ij:•:•:•:•:•:•••:•:••••1:•:•::::•::::::•:•:::::::::::::•••:•••••••••:=••••:••••:•:•:•:••••••••:::::::::::::•1
•:••:::•••:::•:•:::••:•••:•:•••••:• •:~~;,:=•••:•·8~q:=•••••=::,1:•••=••:••••••~2:: •••••••#~tj••:::••:::~1• :•::::::•#iq:••• 

3/27/95 12:00 S 46000 10.0 8.1 3.70 0.21 0.81 0.65 69 21 <1 <10 <4 <2 <40 · <1 20 

)12.11i::•:rnrn~1ps.:1:::$.tJ1::1:~::::::::::::•:::::::::::::::::::::::•••:•::::•:::::1••::::::::::1::••:•:•:•:•:•:•:••1::::::: =:::::,,, ':':==<,: 1:r •. :=1::= 1=:::,:::~~::::::::: ~~o,:==:::::J:==:··;··:·:~z·=:: •/#4.0.: 1
:: •••::~1:::•••••::lw:::::: 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 >4 <2 >17 <1 >29 

o-P04 
mg/L 

App.5.3 • 
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• 
STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 
Cd 

µg/L 
Cr 

µg/L 
Cu 

µg/L 
Pb 

µg/L 
NI 

µg/L 
Ag 

µg/L 

Zn 
µg/L 

UNBCHB 2/1/96 12:05 S 18000 36.0 7.8 7.70 0.33 1.60 0.97 47 18 8 <5 6 <2 5 2 <10 

·~11:$~••••••••••1~:1~r••••••$··•·••·••••a,••••••·,••••••••:•••••••••••••••••••••,•••••••••·••••••••••••••••••••••••••••••••••,•·••••••••••••••,••••·••••••••••••··•••••••••••••••••••·•••·•·~•••••••••••••f~••••••••••••$.•••• ••••2.•••••••• •:••$••••:•••••••••~ ·••••••1$:••••• 2/3/96 10:15 S 37000 2.1 8.3 2.10 0.10 1.80 0.38 32 12 <1 <5 <2 <2 <20 <1 39 

•i.!~/M~·········•#1:~-0.•••••••$.·········~~·:••••:•••·••:•:::::•••:•:••••••·•·••:•:•:•••••••••••••:•········•::•:::::••••·•·••:•:••·························:••••··,···················••••#:t•··········~s.••:•••······~············•1?••········42.9:• ······~1••••:::•: it••• 
2/5/96 11:50 S 41000 4.8 8.1 1.40 <0.10 0.64 0.30 95 27 <1 <5 3 <2 <2 <2 <10 

·~w~~···•·•••••nJl$~•:•••••$::::::::::1•}••:::::::::=::::::::•:•::::::::::::::••·••::•:::::::::••,•••••••:•:•••••:•••••:••••••::::•••••,•••••••:••••:•·•••••••••••••••••••••••••••••••••lt•••••,•••••~~·••·•••••••22••••·,••••·•~~····••••••~10. ••••,•••*••·•·•• •·•@••,••• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.7 <5 10 >0.7 >3.0 >2.0 22 
2/20/96 11:15 S 28000 20.0 7.7 4.60 0.25 1.00 0.51 97 25 <1 <5 5 <2 6 2 30 

·~2.P!®.•·••••••it¢.tt)U$.•:•::n••Jtt••••:••::::un:t::•••••••••••>•t••·•·•> ••:::,::=::•::':':"''(',.·.··:::.... . \::#(UUUUUt~:n·•:::::u#~ ......... k?·:::u:. , •• $. ............ ,?: ......... fi~t•• 
2/22/96 11 :25 S 21000 6.1 7.9 4.80 0.16 0.88 0.67 28 6 <1 <5 <4 <2 <4 <1 20 

·~?~®.•••:·•••1):~q••••••:$•••••·•••1~················•·:::••=:•:•:••·········•:•:•:•:••:••·······:···············•:•:·•••••••:••••······················:•:·····:···············:••::lf•:•·•······1~·······•:•!!#~··,········~2.:•,:·:······#~········ ·<1 . ······fa•••••• 
2/24/96 8:30 S 25000 5.6 8.1 6.50 0.42 0.92 0.80 62 17 <1 <5 <8 <8 <8 <5 23 

·zj~4.i~··:·•·••::~i~&•••••••$::•::•:•·1~··:••:•••·••••::••••••:•••·······················:···················::::······•:••••,•••••:•••·::;::::••••:••··················•:•:•··········:•11•········••1&·••:••••••••#~':·•••••:·•~2.:::,:•••·•••#~•:•••••••••k?••••· ····~·:•••: 4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 <2 <2 >2.0 >0.7 >35.3 
11/22/96 11:25 S 5400 200.0 8.0 6.8 0.41 1.70 2.00 290 25 1 <3 8 5 <10 <0.1 36 
))1.2.2.~a./J(~f//:$/ii:ii#l~//:UI/:HJHU\/!U/::/::••::::::::::::::::tt!H!!H!!H\'!!!!i!!U!!/t•:, ::::: :::•:•u::t\::::::::::~•I!!':':!:'i$•:' /)))t:: !'•!•!!f#L. J•}j~J::•:•:}tt:J:J•• 
11/24/96 9:45 S 23000 3.1 7.9 2.3 0.37 0.76 0.64 60 11 <0.1 7 <5 <0.1 <10 <0.1 7 

•H(~ffl/e,:::=:::'~i~~=••:::•$•••:::::::1~•,•:::::::•:::::::•::::::::::::::::::::•:::::::::::::::::::••:::::::::•:::::::•:•:•:•::::•::•:•:::::::::••:::::•:::••••••••••••••••••::::••:::#0.:t•:•:••••••~••••::•:::::•:#$•::•:::•::0,A:::::•:::•:#nP::::•:: f P.)::•••:::•:$:::::•• 
11/26/96 10:05 S 31000 2.2 8.0 1.5 0.27 0.70 0.49 70 15 0 13 <5 <0.2 <10 <0.1 9 

•1:i@.§ffll$.:=:::19.1µs.:::::::$.::::::::::1~::::::::::::::::::::••1::::::•:•:•:•:•::::::::::::::•::::::::::•::•::::::•::••:::::::::•::::::::::::•:::::•1::•::1::•:::::::::::•:::•::••:::::#,giJ:::::::•J$.•:::::::::::$::•:•:::::::~~••:••••::::n1:::::::••::4b.l):::•:::::1~:::••: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 11 >7.0 4.0 >3.6 <0.1 25 
12/6/97 12:00 S 950 1800 8.4 4.7 0.6 7.6 12 3000 2700 9 170 110 78 84 <1 560 
12/6/97 12:00 S/F <1 <10 <4 <2 <4 <1 18 

:H216i~iU<H2~00/)$//20.:t::::n:uu:::::::::::::::::::n::n::::::::::::::n:::::::::::=::::::::::::::::::::::::::::::: << '!i!!!CC!!••••:::••••••••c:~··· }:/!1!7:~!i!C]i!O.}!!!!!!JM . · ::~~ =••••••:::1ru ··~$.o.::::: 
12/6/97 12:00 S/F 20.7 <1 <10 <4 <2 <4 <1 16 
12/8/97 12:40 S 8.4 <0.5 1.6 1.1 <10 <40 18 <20 <10 <10 <100 
12/8/97 12:40 S/F <10 <40 17 <20 <10 <10 <100 

•12raillt•••·•••=1i2:i4.(f:••••s:•••'•'2z:e••••••••=•'•••••••••'=,•:•••=1=••===••=•••=••••••=••••••••••••••==,=,•=•=••••••••··•·•·••••••••••'•••·•••••·:••·• .... , ... ::::,::::•:::::::41~t···••:··~~·:::::•••1~····::::::•$2.p••••:•::~1q:••::••••kHi:•=••••:~1qo:• 
12/8/97 12:40 S/F 22.6 <10 <40 16 <20 <10 <10 <100 

• 
o-P04 
mg/L 

12/10/97 9:00 S 41000 40 8.0 1.7 0.1 0.7 0.6 170 37 <1 <4 23 <2 8.0 <1 23 <30 
12/10/97 9:00 S/F <1 <4 18 <2 7 <1 12 

J2t1'orsr==·=s=oo=·=·=s,.,.,.,.1iPr==·=·=·=·==-,-,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,-=·=·===·=:=·=:=·=·=====·=·:: ••••·••••••.::==:=,, :'' ;:.,:::::::> ::::u#t•• :n:•:11•••••::::••$ ::un::•:~2.n:•:::•••~•••••• n::•1t••••••••·•~q:•:::: 
12/10/97 9:00 S/F 16.4 <1 <4 29 <2 7 <1 16 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >2.8 >56.7 61 >25.3 >32.9 <4 >183 

Appendix 5.3 
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NEWPORT BAY 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 
Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

UNBCHB 1/21/98 10:00 M 37000 5.2 8.0 4.9 <0.5 0.8 0.3 53 22 
217/98 10:40 S 7900 140 7.8 6.6 <0.5 1.3 1.9 350 35 
217/98 10:40 S 13.1 28000 330 7.9 7.0 <0.5 1.9 2.8 860 80 
3/26/98 11 :45 S 21300 93 7.9 7.9 0.5 1.2 0.6 97 7 

Cr 
µg/L 

Cu Pb 
µg/L µg/L 

NI Ag 
µg/L µg/L 

Zn 
µg/L 

:~~~~=::n::•·~·~~!~••••·~~u:::~:::~un::nn::n:::••••••••••••:•::•••••••••••• :::::::::::::::;:::::•:•::•:•::::::n:u:::u:u:••u:::::•::••:•:•:•uu:•::uun:•~•>u::•::~:•••::t:::~~·::::i: •••:~•:: ~~ · .· :::~ =,•:•= ·!~b=··: 
3/28/98 S 33700 14 8.1 2.2 0.2 1.0 0.6 18 4 <10 <10 <10 <10 <10. <10 <50 

·~~~=··········:•:•:•:••:••::~~··:••:?:::~··•••••••:•••••••:•::::••:::•:::•••••••:::•••:•:•:•:•=•:::::::: •• ::·::::::::::••••••=:::•••••:•:•:•:·••:•:::::::::::::•:•::= ·••::•:••••:••••••:-1·::::::•••:~•:•••1::···r~:·•:•::1····~~·········:·~::•••••:•:::~~:•••••••••;4t···· 
3/30/98 11 :45 S 45800 4.1 8.1 0.9 0.3 1.0 0.3 8 4 
Hl®/ii\i,':i,i]rn~,,::,:~:,:;:,;,\i!JHUmU:JJ:!JiJJ:,,:;,:,:J:,J,;,:,,,:,;;:,:,:,:,J;:JJ,:J:,:,:,,Jrn,,:rn:w,:,:J]!(}W;:!i!if}r:wn:r::;~nJ',:#,1"fJW~),!,]rt~i:'; 
3/30/98 11 :45 S/F 12.1 2 <8 13 <2 <4 <2 <10 

4-day average [dissolved metals] >0.7 <8 14.3 <2 >1.7 <2 >5 
4/21/98 11 :08 M 40800 4.3 8.3 3.1 <0.1 1.0 <0.1 23 2 
1/25/99 15:15 ST . 36700 4.0 7.9 5.0 0.99 0.32 0.245 54 10 <1 <8 11.6 <2 <4 <2 20.3 

:11~~~:::::•••••••••::::::::•:~:·:::•:1~~·~••:•:•:••••:•:•::::::::•••••••:•::::::=:::::•::::::::::::•:•·•:::::•••••••••••••••·•::::•:•::::::::::::•••••••••••••••••••::::::•:•=:••::::•:•#:1:::::::::•::4~••••:1••••1~;z::J:••••~2.::::::::••::#~:::::::::::4~•::::•::•:~~l$.::: 
1/27/99 9:50 ST 15700 26.0 7.7 7.5 0.85 0.30 0.673 98 14 <1 <8 4.7 <2 4.3 <2 11.4 

•~1~11@••••••••••••:•••::::::::M:••••••••1~l~······••::::::•::••••••:•••••••=••··•:•:•••••••••:•:••··············::;::::•••••••••::•·•·········•·•:•::::•:::••·········•:::::::•:::••••••••#t:::::::::::~a.•••:•1:•:::4;i~•••:1:::;:4?:::::••····~)•:::::•::::~~:::;::::::1?:~::: 
1/29/99 12:30 ST 37800 11.0 7.8 3.5 0.60 0.18 0.306 81 8 <1 <8 9.2 <2 5.8 <2 17.4 

:n1:2.w.8.$••••:•••1~;~0.:•:::~'f·•:•::::1:~;:1::::::::::::::::•:::::::•:::::::::::::::::·····:::•::::::•:::::::::::::::::::::::::::::::::::•:::::::::::::::·••••:•:::::::::::=:•••••:::::::::#1::::·:::::::~a.:::::r•·=:7;5;==:•1:•:::4~········:•:7;~::::::•:::•~2.:::·:•:•••k1$.•••• 
4-day average [dissolved metals] <1 <8 8.3 <2 >4.0 <2 <12 

4/12/99 11:00 ST 17600 15.0 8.0 8.8 0.76 0.25 0.551 59 12 <1 <8 7.8 <2 10.5 <2 11.5 

•41i~i9.$:::::•=•••••••·•••••••••M:•••••••t~j:::::•••••••••••••:•••••••••••:::::••••••••·••·••••••••••••••·•••::::::::•••••••••::::::::••::::::•:••:::•::•••••••••••••••:::::••:•::::::::::#1••••:•••:•••~a.::•:•1=••••a~a·=•• l•••:•k~•••••••••••$,!~•••••·••••~2.•••••:::::i (p::: 
4/14/99 11 :00 ST 40400 1.1 8.0 2.1 0.33 0.06 0.205 62 7 <1 <8 9.9 <2 11.2 <2 11.1 
:~1~1$.••:•:•:••'::::::::::::::~:W'•''i•~:a.;q;:•:•:::••:::::::::::::•::•:•:::•:•::::::;:;:;::::••••:•:•••:••:::::::::::::•:••:::::::::::::•::•:::::::••::::::::;::•:•:::•::•::;::::•••:::::#t:::::••::::~a.::::•t:::1p;4.•,'1'::::~~;:=:•:;';:1:1::t:•=:=:'•!~2.•••::=::':HiP.:::• 
4/16/99 12:10 ST 49500 2.3 8.0 1.3 0.53 <0.05 0.153 150 13 <1 <8 16.7 <2 7.3 <2 12 

:f!~$./~····•:•••:••••••········~·:•:••=·~:~:•:::::::•••:••·············••::::::•••·····•·:::::=:•••:•:::::••••:••••=•••:•=••:•::•:•••···::::::•:•:•=•·············••••:::;:::•••••::••••:•#t••••••••:••k~··••:f :::jl;l;~····1•:•:•~2.·•••:•:••••t4••••:::•••k~•:::;:;:::•:~q;;::; 
4-day average [dissolved metals] <1 <8 · 11.3 <2 9.7 <2 >7.0 

2/12/00 10:41 S,ST 22900 24.0 7.7 8.2 0.44 1.20 0.57 190 112 <1 <8 18.8 <2 <4 <2 10.0 
2/12/00 10:41 M,SF 50800 4.6 8.0 <0.44 0.11 0.48 0.20 72 49 <1 <8 15.7 <2 <4 . <2 12.1 
•iW~~ipq;:•::'!Jql~1''':':':~::::•:•:•:i~!A!i~~~®•:•:':!a./$.:!:::•~:p::::#q:ij•••;p[t~•;•:::qiij••::•:1ti$'::::;::~t::•1•:;•;;;Jt:=•;•::'';•:'•'•!••••••••::::':::•:•:•:••:•::•:•:::•:•::::::::•:•:•::::;:•::::::::••:::::;::::::•••,:::::•:•:::•••::••••: 
2/14/00 13:00 S,ST 20800 11.0 7.7 8.7 0.36 1.10 0.64 42 22 <1 <8 13.6 <2 <4 <2 12.4 
2/14/00 13:00 M,SF 48200 3.1 7.9 <0.44 0.20 0.61 0.17 88 57 <1 <8 14.5 <2 <4 <2 13.9 

!i?iiN:®!:•:1:!J}P:g•::::::~:•:••:::•:1~!~::~q~pti::••1:t$.:!•!•!~iP•:::#m1+4::::9lq9,:•••:•p1~~••••'!P)~!:•••:•iP0.:::•:::•••~1:•::::•:::::::•••••:::•::::::•:•:1•:•:::::::::::::::::••••:;::••:::::::••:••:•::::::::::•;:•••:::;:;:;:•:;:•:••;•:::::::•: 
2/16/00 10:25 S,ST 44300 5.2 7.9 1.7 0.19 0.88 0.19 100 39 <1 <8 19.9 . <2 9.1 <2 11.0 
2/16/00 10:25 M,SF 44000 6.1 7.9 1.7 0.20 0.85 0.21 110 67 <1 <8 20.2 <2 9.1 <2 14.6 

•zji$.i,@.':}!i:O.:~~:·u:~r::::::1~itHH~®.::n::t~/"1]$.•{@:J:H••o.ttt•Ji.Hij/"P.J*C•:•J~o.nn::•···~t::::::::rr:;:•:n::::n:::•••••:n:::::::::u:::: UH••···· ..... y··· ' · . ,.,. 
4-day average [dissolved metals] <1 <8 <2 <2 

o-P04 
mg/L 

• App.5.3 • 
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NEW.TBAY • 
STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

UNBCHB 3/8/00 12:06 ST 13.3 35700 6.6 8.0 0.7 0.14 0.88 0.37 76 48 <1 <8 26.5 <2 9.7 <2 16.5 

•3.1a.l@.p::=•••••••~•~;q$:::::$.f::•:•::::::::::::::::::::::::::::::::::::::::::::::::::::=::::::••:::•::::::::::::•:•::::•:::••:•::••••••:•:•••:::::::=:::::::,:=:•::=•:=:::•:::::•:•::::•=••:#t•••••••=•=:~a.•••••l••=•~tP.:::l::•••~~=:=:•:•::::$,;~••••••••••~2.••••••::•:rt$,:~••• 
3/10/00 11:10 ST 18.6 38400 2.2 8.1 1.7 0.14 0.68 0.31 67 40 <1 <8 19.8 <2 8.5 <2 10.1 

·~~~~·=······~·~'.~~····:~·········•·'~!~··~~~8b·······~·-~······=~:8······~:b••==····b'.~~······8!~·~······8!~i········~=~··=·········~b·············=·~··=·········~:·····1···:~::~·= 1••···!~·····••=·1~~··········:~··········~~:~··= 

·~~?.i®.•••=•=•Jo.;~~·····~·······••=••:·············•i,•:••:•:••••:••=••=••••=•••::•••=•··············~~~~~·~~1·r~·~~·[·m~~~:~l~·~1~~·~1···:········•·t~··········•·:!•••·•1•=•·~~'.~'·=1•····~~······1·····::~··=• ·····:~··········~:::••• 
6/2/00 13:35 S <0.44 0.06 0.62 0.21 
6/2/00 13:35 M 49200 4.2 7.9 96 40 
6/2/00 13:35 B 15.5 48300 4.0 7.9 <0.44 0.06 0.55 0.21 98 34 
6/29/00 13:25 S 46190 3.2 8.0 <0.44 <0.05 1.10 0.21 40 21 
6/29/00 13:25 M 45700 3.4 8.0 <0.44 <0.05 1.10 0.21 <10 <1 
6/29/00 13:25 B 18.9 45900 4.7 8.0 <0.44 0.06 0.96 0.25 <10 <1 

Appendix 5.3 
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NEWPORT BAY 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 
Cr 

µg/L 
Cu Pb Ni Ag Zn 

µg/L µg/L µg/L µg/L µg/L 

UNBNDB 4/24/91 12:15 46000 8.0 8.4 3.00 0.70 0.40 1.20 44 14 <2 <6 5 <2 <10 <2 <10 
7/24/91 14:00 49000 2.7 8.1 0.90 0.70 0.90 2.80 43 17 
8/22/91 10:45 48000 0.3 8.3 1.00 0.50 2.00 0.30 71 34 
9/18/91 10:05 49000 2.0 8.3 0.80 <0.10 2.10 1.30 8 8 
10/17/91 10:30 50000 1.3 8.2 0.90 0.40 0.50 0.80 11 10 
12/19/91 10:05 49000 1.4 7.9 1.30 0.50 <0.50 0.20 <5 <5 
3/21/92 12:00 S 3200 35.0 7.6 5.80 0.20 0.70 1.20 24 8 <2 <6 <4 <2 <10 <2 <10 

~rgim?•••==:J2.t9.~:::::•$.•••••••==)~•••:•:•:•••••:::=••:•••••••••:•••:••••••••••••••••••••=••••••••••••••••••••••••••••••••:••:::••••,•••••••••••••••='•••••••••• •••••••·••••••••••~·:•••••••••1$•=•••••• :ij:••••••••••Ki••••••••••#to.•••••••:••1~ ••••:••••~P••::•• 
3/23/92 11:45 S 4800 16.0 7.7 5.10 0.10 0.50 0.90 7 7 3 <6 4 <2 <10 <2 20 

~1g~~~••=•:::t.1iHt~•••••:$.::::•:•=:jp':=:::•••••:,::::::::::::::::::::::••=::::•:,:•='•:='=::=••:•••:••••:::::::::::::•:•:••••::::::::•••••:•::•==:••••=•::::•:•••••••=••,•••••••••••••~•••••:::::::1~:•::::•::::=$,:::•::,•::::4~::=:•:•••1to.:•::•==••=1~••••::•••:#1P••••• 
3/25/92 12:20 S 8900 8.8 7.6 5.40 0.10 1.20 1.30 <5 8 <20 <30 <20 <2 <40 . <10 10 

$.~a.i$.2.:•=':•:t?)o••••••$•••••••••••a.•:•••••••••••••••==•••••••••:::==':::•:•••:::::•:•:•=•:•••••:••••••••••=••••••••••••••:•••:••••••••·•·••••:•••:•••••=•'•••••••••••:••••••=••=•••••1go,:•••••:••1~P•••••••••#~o.•••••:•••·1~•·:•:••:••110,•••••••••11P.•:•,••••••3.P••:••: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1 <14 >1 <2 <20 <5 >20 

4/23/92 10:30 44000 0.4 8.2 8.70 <0.10 0.30 0.10 72 19 
5/28/92 10:00 47000 1.3 8.1 0.90 0.30 0.50 <0.10 90 53 
6/25/92 9:45 47000 1.3 8.3 1.20 0.10 1.70 0.30 100 33 
7/22/92 10:45 48000 3.8 8.4 0.20 0.10 0.10 <0.10 13 13 
8/27/92 10:35 49000 2.1 8.1 0.20 0.30 0.40 0.40 140 50 
9/24/92 9:50 49000 0.9 8.1 0.60 0.20 0.54 0.24 100 32 
10/29/92 11 :05 49000 1.5 7.9 0.60 0.28 0.58 0.22 95 31 
11/19/92 10:00 48000 1.4 8.0 1.10 0.41 0.50 0.22 86 20 
12/17/92 10:00 46000 1.2 8.0 0.90 0.29 0.46 0.43 73 22 
117/93 11:00 S 4200 32~0 7.8 2.10 0.24 1.70 1.30 22 8 <20 <30 <20 <2 <40 <10 43 

VN~~••••••=:=t,~~-0.$,::::•=$.•::::::::::4::==::=,:~t®.::::::;:a.qi~:::'tt~:::::~1®.•••=•=M~==:::p:~•••=••t#P•:•:••::a.po,:::,::::•:$.2.::':'::::••#~o.•=====•::ka.p=::=•::::#go,:::::•==::$Jii=:=•:•:::#io.:::=:•:::k~P•:•::•:=::$~::=::• 
1/9/93 10:45 S 12000 9.5 7.9 5.60 0.19 0.58 1.50 25 15 <20 <30 <20 <2 <40 · <10 19 

MiJ.~::•:::::J¢.~p••::••$.=::::::::::#::::::••~$.o.®.:::::)tq::::::~/q:::••~1@::::::~~1:••:•=q:~1::::::~;1,q::::::::•®.=::•:•::•••:t~::••:•=•••1®.•••••••=•4s.q:::::::::#M::::=:::::4~•••::••:::140.=:::==••:41P•=••=•=•::~$.!:•••• 
1/11/93 14:45 S 34000 11.0 8.0 4.00 0.41 0.63 0.14 97 27 <20 <30 <20 <2 <40 11 21 

.'1r1'1tsa·'·'·'·i#'5o·'·'·'s'·:·:·,.,.,i.,.,.,aeooo·'·'·~s'cf'·'·'a''f'·'·'2'so'·'·'·o4~·:·,·o:a1·'·'·'0'14'·'·'·'·,$rj.,.,.,.,.,3t·'·'·'·'·'<20'·'·':'·'<ao·'·'·'·'·~20:':':':···<z:':'··:·:·<~o·:·:·:·:·:·11:·:·:·:·:·:·2q·:·:·: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 <20 >1.6 <40: >3.6 33 

2/19/93 10:40 S 18000 14.0 7.9 8.00 0.24 0.51 · 0.72 35 13 <7 <10 <30 <2 <3 : <4 <20 

~it9,m~••••••J~:4~::::::$.::•::••:•••9,••••••••?$.o.®::::Jo.q:~:••=~1p:':•=$.i#P:•:•'=o.•-~2.1:•••::t:1~t•:•••~11µ••••••••2.~<t •~~••:::::•••:;1::•:•:•••:k1P•••••••••1~0,•••••:••••9,:~••••::••':J@•••:•:=••••1w:••:•• •:#?:q•• 
2/21/93 10:15 S 9400 11.0 8.1 3.70 0.17 0.48 0.78 15 11 46 10 <30 2.2 <3 <4 <20 

~1gi~~::i::\Jp;j~•:•:•:$.•••••••::J~i•••::~to.®.•••:~4q1p•••••~tqi::::~1~:•=•••o.)t:::::qif#.!::::::q]~••'••••A®.•••:::::::$.1••••••••=•••~•••:••=•••41P:••••••=••#~Q:::•:::•:,fo.::•••••,••~•:•••:•••::1#::::::: ••~~=••••• 
2/23/93 10:20 S 36000 4.7 8.2 3.20 0.19 0.57 <0.10 67 13 <7 <10 <30 <2 <3 <4 24 

~~a.f$.a.::•••:Jii,~o••::::$:••••••••M::===:a.$,o,®.:::::•:$)::•::::~:g:•:••t@:••::•o,J~===::q:49:•:••=#p\1p•:•::•:1:g•:•=••••••:)~:::::::::::~t:::::::••:11p•::::::::#~o.••:::••:::1~:::•:::::::#:3.:•••••••:••K1•••••••••1@::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 <10 <30 >7.6 <3 ' <4 >14 
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NEW.TBAY • • 
STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn o-P04 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L 

UNBNDB 3/18/93 10:00 47000 4.6 8.5 0.54 0.12 0.48 0.21 85 21 
4/22/93 11:35 46000 5.1 8.2 2.70 <0.10 1.10 1.00 69 20 
6/10/93 10:20 42000 9.3 8.0 3.40 0.11 0.96 <0.10 90 23 
7/13/93 10:00 46009 3.5 8.3 0.53 0.31 0.79 <0.10 51 19 
8/19/93 12:10 48000 2.5 8.0 0.22 0.33 1.00 0.10 100 30 
9/16/93 10:10 45000 3.0 8.0 0.28 0.32 0.66 0.15 79 24 
10/27/93 10:45 46000 16.0 7.3 0.56 0.36 1.30 0.17 110 34 
11/18/93 11:00 46000 1.4 7.9 1.20 0.29 0.38 0.37 58 19 
1/20/94 11:10 44000 6.3 8.0 5.80 0.30 0.51 0.63 180 8 
1/25/94 12:20 S 35000 13.0 7.9 5.90 0.45 1.20 0.57 140 10 <5 <10 <20 <2 <40 21 38 

Ji~5,~1::=:u:~;i?~::::::~••••••::•:t::::•:::r::••·•·•::::::::u••·••r:::::••••••••u••·::·•••··••:::: ··=·=·=·····:·= :::.,:·:,, ·=·=·=···= ••••••:::::::•::··~•••:::• >!:10 •••::•~t•r:::::t$. :::••H1q: :••~1••••• •• e.$•• 
1/27/94 12:00 S 45000 2.0 8.0 2.40 0.46 0.32 <0.10 98 36 <5 <10 <20 <2 <40 11 25 

)i~11$#••••••J2.;P,$,•:::::$.•:::::::::•?••••••:::::::•••:••···················••::::::::::••••::•:•:•••••:•:••••••••:••:••:••::::::••••:••··············:·:·····••:•••:•••••••••••:::::::••~······•·:·~1p:•:•••••:#~Q·••=••:••:42.•••••••••:•#~o.•••••:. ··}~: ;:;:;,,::?$.•:•:•: 
1/29/94 10:30 S 37000 1.0 8.0 3.60 0.44 0.97 <0.10 140 14 <5 <10 <20 <2 <40 14 24 

)~~t$.1••••••Jq;~$,::::•=$.::=:•::::::r:••········••••:••=:••::•:••••••••••=•··········••••:•···········•=••••••••••:•:••···••:•••:•:·•···········••=••=·················•:•:·············k$.••••••···•41P:••••·••••#~o.··········4~·•••=•••••119••••••••••J#••• , .. ,:•!~$.••:••• 4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 >9 >1 <40 16 39 
217/94 11:30 S 36000 11.0 7.7 4.60 0.67 0.93 0.28 71 <5 <5 <10 <20 <2 <40 10 27 

~&.!~4•:•:•:::J1tM••:::•$.:•:::::•:••~•••••••:•••••••••••:•:•:::::::::::•::::::••••••:::•:=••••••••••••::::::••••••••••::::::•::::::::•••••••••••:::•:••••:::::::••••••••••••••••••••••••~••••••••••11P•:•••:•:::i~••••••••••:~4•:•••••••t10.::::•:::::J~:•: •:•:)1q::••: 
2/9/94 11:30 S 18000 6.0 7.9 5.10 0.13 0.45 0.63 72 <5 <5 <10 <20 <2 <40 <10 27 

~@~••••••••J~\~~••••••$••••::::•::a.:••:•:••••••:••••••••••••••::::::•:•:::::::,::::::••••••••••••••••••••••:•:::•••••::•••••••••••=•:•••••:•••••••:••::::•:::•:•=:::•:••••••••••••••••~•::••••::•fiµ:::::•:::#~o.:••:•:•:•:f*-••••::::::119::::::•::1~µ•:• •••::~q•••••• 
2/11/94 11:15 S 40000 0.5 8.0 1.70 0.22 0.64 0.19 150 26 <5 <10 <20 <2 <40 12 16 

iit1r.$.it•••••J1;~~··••••$:::::•••··=~::::::::::••••::::::::•••••=••::::::•••••·•·•···•:••:••••••,:::::::=:::::::••••••••:•••••=•:•••···················:::'••••••:••••••:::•••·•·····••J,s.••••·•••::11~········j#~o.•••·······1~·········•#4=Q•••••:••••J1• ···•·••=•2.4=•••=•• <5 <10 >8 >3 <40 >7 55 
4/21/94 10:15 48000 2.1 8.3 0.78 0.24 1.00 0.32 88 <5 

10/28/94 10:30 50000 0.8 8.5 1.00 0.18 0.80 <0.20 90 18 

3/5/95 13:10 S 6000. 80.0 7.8 5.30 0.27 1.10 1.40 71 10 <1 <10 8 <2 <40 <1 21 

~1$J.i••••••••:1~~~~····:·~·:•:•:•:•••ij:::::•••:•:•:•••••••:•:•:•:•:•:•:=:•:•:·•·············•·:•••:•1:·•:•••:•:•1•••••••••:••••••:•:::••1•••••::::::::1•••••::1•1•••1••••=••:•:•:•:::::••k1••••••••:·•~$:·······••••ij•••:•••:•1••t~•··1=••••••##:~·:•1:1:•=•41•, .:.:.~f •!•••• 
317/95 10:15 S 3500 16.0 7.7 4.10 0.34 1.40 1.10 12 <6 <1 <10 <4 <2 <40 <1 <10 

~1r1:~•:•:••••J~ip•:::::~:::::::::•:j::(:::•:::::::•:::::::•:::•:•::::::::::••::::::J:l•:l::::Jj::J::•:::::::•••:::::::::::•::::•:::::::•:::•::•::::(::i::::•::::::•••••:•••••:•••::::::#:ti:••:•:••:+,1p:J•::::::::~:::•:•:•::•:H;2.::•:••:•:•:#10. ••••••••11• ::••••••••~P.::•:•• 
3/9/95 9:20 S 13000 9.1 7.9 5.50 . 0.24 1.40 1.00 19 11 <1 <10 6 <2 <40 <1 <10 

~~ii•:••::/:t~ffl•••••:~I/•::+:/::::::::/:::1:::1:1::::::::::::::::/•::::::::::::::::•::•::::::::::::::/:::::••••::::••:•••:•••:•••:•••- ··=,=,=·=·= ,=•••••••••• ij)•:•••:::••fjp••tI•)~••••t::••ki•••:•••• }19,• ?••~1•·=·= ••••1z:n••• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >8 16 >4 <40 <1 43 

Appendix 5.3 

0016606



NEWPORT BAY 
.. .-.. --·-···--"-·--·········------------------------------------------,------------, 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn 
Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

UNBNDB 3/23/95 13:15 S 16000 8.5 7.9 9.40 0.30 1.20 1.10 35 11 <1 <10 5 <2 <40 1.3 20 

~~~~~·:•:::Jt~~::•:•:$.:::•:•:::•:~•:::••:••:•••:•:::•:•:::::::::::::::::::::::::::::::::::::•:•:•:::::::::•::::::::::::::::•::•••::••:•:::•:::::•:=::::::::::::::•:•:•:•:••=•:•:••••:{i::•::::•::~jp:::::::::::~::::::•: ::~2.]•=•:::::•H~o.:::•:=:•:•1t~:::::•:••·•~4.:::••• 
3/25/95 10:00 S 17000 5.1 8.1 9.10 0.20 0.76 0.96 22 9 <1 <10 6 <2 <40 <1 19 

:#&-5.r.s.5.::::::j~~~:••••:§••••:••••::#:::::••••••::•••·••••::•::::•••••:::::::::::::::::::::•••:::::::::•:•:•::::: ..••••••••• :•::ii::11:::i::.,:•=•:,.:•••••••••·•:1:=:i:••••••••••i1:: •:::::~,o•••:•••••1•a••••· ••••••fi••••••••••##:&•••••••••·~1•:::::••••••~#::::::: 
3/27/95 11 :30 S 42000 8.6 8.1 3.90 0.22 0.88 0.65 63 21 <1 <10 5 <2 <40 <1 23 

@r.?.rr.~~::::••:i1~~$.::::::~r •••:::::::4•:•:•:•::::::•:•:•:•:•:::::::•:•:::•:::•••:•••::•:::::•:••••••••:•:•:::::::::::·:•••:••:••:••••·•·••:::·:••••=:::•:••••••:•:••:••::::•••:•••:•••••:•~••••:••••••:~#::•::::::•:•~r::::••• = 12:::1::::::•'$i:::•:•:•:·:M1:==::=:::•:jj:·.· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.6 >8 16 >4 >17 >0.4 53 

5/18/95 9:20 49000 7.9 8.0 2.60 0.49 0.65 0.29 79 21 
6/15/95 12:10 48000 6.8 8.0 0.89 0.14 0.60 <0.20 79 25 
7/28/95 11 :35 48000 2.9 8.3 <0.20 0.26 0.60 0.29 110 40 
8/31/95 12:30 49000 2.4 8.4 <0.20 0.67 0.54 <0.20 68 32 
9/21/95 12:30 46000 1.8 8.4 1.20 <0.10 0.70 <0.20 78 42 
10/31/95 12:15 48000 3.1 8.2 2.90 0.32 0.93 0.29 75 27 
11/16/95 12:20 45000 1.4 8.3 4.50 0.32 0.67 <0.20 100 41 
1217/95 12:00 48000 3.3 8.1 2.20 0.22 0.78 0.64 76 23 
1/4/96 13:10 46000 2.7 8.2 0.60 <0.10 1.50 0.25 71 7 
2/1/96 11:40 S 9600 18.0 7.8 9.00 0.20 1.40 0.76 29 20 <1 <5 6 <2 6 16 

~rv~M:::n~~~~~•:t$.U\>M•::•::ut•>>•::::t:::•:::::r::.:•:::••n•:•:•i•:=:•:::::.:•t:•::t:•:•:•:••:::::::• .. :•t:::::•:•:::::::::::n•=::u::1t••:::=n:3s.:•• .. •r••r •:•::::••••1r:::•=:=n:$.· =r:· •••3.•••••r•:••~~:· 
2/3/96 9:40 S 35000 2.9 8.2 3.10 0.12 2.00 0.47 38 18 <1 <5 <2 <2 <20 . <1 24 

w~:·=•==:•=••~1~===•:•~==•:•:=••:n~••••:•••:•••:•••••••:•••••=•••:•••••••:•••••••••••••••••:=•••=•=•=•••••••••·•···•·········•·•••·•••••••••·••••••••••••:•••:•:•••••••::•=:==•••:•••~1•=•••=••••••1•:••·•••••••••~:•••••••:•:•:~~·•:•••••••K®.=•••••••==?•:•••:•••••:•a.~•••••• 
2/5/96 11:35 S 33000 2.8 8.1 3.70 0.38 0.86 0.45 58 21 <1 <5 2 <2 <2 <2 <10 

~($i~$.•=•••:•:Jrtj~::::::$::::::::::14::::::•••••=::•::::::::::::::::::•:::::::::•:::••::::::=:::::•••••:•:••·•••:•••:••::•••:•••:•:•::=:=:::••:::::::•••=:=:,::::::,:::::•••••••:::•:::::1:t:•,:,::::::1~:·:•••••:=::$.::::,::•:::::~2.•::::::::•::11:::•:::::,:#':::::::,,:::2.~···•:• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >2.3 7 <2 >1.7 . 3 29 

2/15/96 12:00 40000 2.9 7.6 1.80 0.39 <0.50 0.24 68 26 
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• 
STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

UNBNDB 2/20/96 11:00 S 29000 22.0 7.7 4.30 0.26 0.92 0.65 69 19 <1 <5 11 <2 5 <1 27 

~t$Q?$s,:::n•rn~w:::]::::n'@t1r::::::n:nuir=u:n:n=::::?•ut:::::•ur::::::u:::::u:t::::::::::::::: ··: · . · ·: .. '::·::: · ··,·.~1,··:=== = .. i!f:,,,,,.::it, •::•n:iru• ·~•:::rn:u:::ru::=:=::s,1 
2/22/96 9:45 S 8300 15.0 7.8 7.00 0.23 1.40 0.93 18 12 <1 <5 <4 <2 <4 <1 61 

~~?!$~········•¢•5.P:!!!!!!$.!!•!!!!!!!f !!i!i!••:•••••••••:•••••••:······································•:•••:•=••••::::::::::::::::::::••••·•·••••: :;:,•••=• :::•:•:::•,:•:•=•••••••·•#t:••········~s.:••••:::::::?• ••••:•••••f?:=::•,
1

:•:••#~i·········:~1····· :•••~$······ 
2/24/96 8:15 S 17000 4.2 8.0 5.50 0.36 0.93 0.96 37 14 <1 <5 <8 <8 <8 <5 37 

~~41$~:•:.::::e,:~p::,:::~!i!Hi!~M!•::::::::::::..::::::..:::::.:::.:::•:::•:::::•:•:::::::::::,::::::..:::::::,:::•: :::::::::::•:•:,:•:••::::::::::::::/:::•:::::/:=:::::#1:::•:,•:••••i#!:::..::=••1~•:•::••• :•~2•.••••:'•i!#~C' :•:8#•:• !iMi•< 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 7.3 <2 >2.7 >1.0 58 

3/28/96 10:10 35000 1.6 8.4 4.10 0.13 0.59 <0.20 99 27 
4/25/96 9:30 36000 3.7 8.4 <0.20 0.30 0.86 <0.20 88 22 
5/31/96 9:50 38000 2.7 8.4 1.80 <0.10 0.62 0.31 140 61 
6/21/96 9:15 35000 2.1 8.5 2.80 0.25 0.73 0.35 220 74 
7/30/96 12:00 36000 1.8 8.1 <0.2 0.10 0.56 0.30 120 40 
8/29/96 12:00 32000 1.7 8.1 0.6 <0.10 0.72 0.32 95 35 
9/26/96 10:05 33000 1. 7 8.1 0.6 0.27 0. 77 0.39 91 27 
1117/96 10:35 31000 1.4 7.9 1.9 0.48 1.20 0.57 78 27 
11/22/96 11:05 S 2300 38.0 7.7 7.4 0.58 1.50 1.00 19 <6 <0.1 <3 <5 1 <10 <0.1 11 

)it~?i~Ri!J1t~~•,••••$.t•••••••P.•:•=•:•:•::::::•:•:,:•::•:•:•::••::••,•1::::::•••••>:•,•u::::•1•,•••••••r••••••••••••,••••••tt::::::::::: u:::::•:::uo1~::: ·//4s.:: •••••=•14.:::::::• :J~ ••:•••!419?••••4M••••• ••~t:• 
11/24/96 9:25 S 19000 3.6 7.8 3.9 0.47 0.98 0.85 48 9 <0.1 7 <5 <0.1 <10 <0.1 8 
Jit~#l:a.~=:::::~~~:::::•$,•::::::::~t$,:::::::::::::::::::::::::::::::::i/i/iii/i/•::•::::11:1::::::::::•::::::::::::::::::::::•:•:•=•••:':iiii':•:•:•:=:/:ii/=:::•!i!iiiiiiiii!••:iii#Pii:::•:1:::::~::•=:•••:•::::#$.••:::::=::9;~:ii\i:1:if1Pi!i••1•!i9J!•1::::::1~1:1=::• 
11/26/96 9:55 S 30000 2.2 7.9 1.9 0.34 <0.50 0.25 76 18 <0.1 14 6 <0.2 <10 <0.1 10 
J1!~$/~~::::::~;:~$.!•!•!:$:/:::::::::~•:::::::::::::•!'::•:•:•:::•:::::,:::•::•:•::::,:::::,:::•:,:::•:••::::,•:=:••:::::::•:•••:••::••::::::•:•:::::::::••:•••:••:=:,:,:::=•:•,•::::::=#~t1:•::•::•::t~::::,:•:•:,:$.•:::::::::::o.l1/::,:::•:::1t:•::::::::1M•!•!:•:•:1~::::•: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 >8.0 >6.6 3.6 >3.6 <0.1 26 
12/5/96 14:35 34000 4.0 8.1 2.8 0.47 0.60 <0.20 100 27 
1/31/97 12:15 34000 1.7 8.1 3.3 <0.10 0.84 0.44 69 19 
3/13/97 10:00 44000 3.5 8.0 4.3 <0.50 0.79 0.30 120 39 
4/17/97 10:35 46000 3.6 8.2 <0.8 <0.50 0.87 0.42 110 27 
5/22/97 11:30 46000 4.7 8.0 2.4 0.26 0.73 0.34 93 34 
6/12/97 12:45 46000 5.5 8.3 1.1 <0.10 0.90 1.40 160 38 
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NEWPORT BAY 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 119/L 119/L 

UNBNDB 7/10/97 12:20 M 49000 1.9 8.4 0.4 <0.1 0.5 <0.2 180 100 
8/14/97 13:30 M 45000 3.1 8.2 0.4 <0.5 0.8 0.4 85 31 
10/30/97 10:55 M 48000 2.8 8.0 1.0 0.3 1.0 0.3 78 14 
11/21/97 14:30 M 40000 2.8 7.9 3.8 <0.5 0.9 <0.2 150 38 

Cu Pb 

119/L 119/L 

Ni 

119/L 

Ag Zn 

119/L 119/L 

12/6/97 11:45 S 2000 400 8.2 4.2 0.4 2.0 2.8 560 480 <1 15 11 5 7 <1 45 
12/6/97 11:45 S/F <1 <10 <4 4 <4 <1 17 
)zi~1s1:::i:tj1~4$.:••••l$.U••nnt$]~:•:1:••••n••t••,:,,:::••l:••••••t•n••••,••:n::::::•:••••t•t••••••••:i:i::•i•••••,••••:•:•• :•••:,:::i:i:•• .:••••:[0::=,i:i:i,::i••:1~;::::,••:,,~1.p:t•••••i:1~<i:t :::i:t(ip:::::: .littr:i1i:i:•:i~1ui,:::,:,1®:::: 
12/6/97 11:45 S/F 5.6 <1 <10 <4 <2 <4 <1 14 
12/8/97 13:40 S 4300 29 7.7 4.3 <0.5 1.1 1.0 47 34 <10 <40 14 <20 <10 <10 <100 
12/8/97 13:40 S/F <10 <40 11 <20 <10 <10 <100 

)zi81$t•••••:,~~#P::::::$.:::::::::$.j~·:·::::::::::••••·••••=•=••••••::::::[:[:j=[••••·••••=•=•••:=•:•••::::::••••••••:••••·••=••t•l••·························· ••••=••••=•••=•==•=•~1(i:'•······~o.•• t••••1~···········~P:·······•~1~i:[:[•••=:H;jp,[:•····~1®.:[: 
12/8/97 13:40 S/F 6.6 <10 <40 15 <20 <10 <10 <100 
12/10/97 8:40 S 35000 6.0 7.8 2.3 0.2 0.8 0.6 82 24 <1 <4 21 <2 7 <1 20 
12/10/97 8:40 S/F <1 <4 18 <2 6 <1 15 
)ziiW:~r•:::::~4q•::i=:$.::::::::1it~:•••:•:•::,:::::::•:::::•::•=••••••==:•:•:••••==:••::::::::=,::=,:•:=:,i:::t:::::::=::::::•t:•••:::•=t:::::::::::::::••::::::::::::::::::•=•::=i~J:::=::::::[M=:::::::::1$.=:[:::•=:=:,~~:•:::::=:•::1=t•:••••:•=:=:~1::::•:•••::~$.::[•l: 
12/10/97 8:40 S/F 10.8 <1 <4 18 <2 6 <1 16 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >3.3 >70 54 >33.3 >38.9 <4 >242 
1/21/98 10:20 M 36000 1.6 8.0 7.2 <0.5 0.8 0.3 43 17 
2/7/98 10:25 S 2400 27 7.8 4.4 <0.5 0.9 0.9 20 8 
2/7/98 10:25 S 3.3 1900 48 7.8 4.4 <0.5 0.9 1.0 70 17 
3/26/98 11:30 S 6970 16 7.7 8.8 0.1 1.0 1.2 2 <1 

;~~~:,n•n•n•!~~:::::~~J:!H•;:~:::::::::::unu:n:n:::::::=:::::::::::::u:::::::::::::::: ::::• ,,,,,,,,,,, :::::::•//: n:::::nnn•••••t1•>>H!~• •\• ··:,~· ... 'j: .. =~ · .. , •::~:: U ~~ •<<~~:! • 
3/26/98 11:30 S 7.9 16400 16 7.8 7.5 0.7 1.1 0.6 6 4 
3/28/98 S 32900 15 8.1 2.2 <0.1 1.0 0.3 6 1 <10 <10 <10 <10 <10 <10 <50 

;~:~:=·=•i::••···········i·~~J·::::i•~::••t=•=••=,:::=::,::::,:••••···•·•=[=l•••••••••••t••••••••=•••:[=[••·······•=•=•:•:i:::[:•:::i:••••·······•t•t•••=•=•••===:•,[:[=[:::[:[•••••••••••:·~············!~···=·1·····~~······j·•t•l~~············:~•l= ······~~· [::::,··~······ 
3/30/98 11:15 S 35600 7.0 8.1 2.6 0 1.0 0.6 10 5 

:a~o1sar:Jm$.::::::s::nt:=t~Hccc::nu:•••••••>•••••,un:•••••••••••·••••,•••••••••••••••:u::::•:n::::•:=:=:•:•••••••••••••:=••••r:uu:,::::#t••••••t:H~~··••=••••••Mi4':::•:::::,~t•••••••••••#~T•••••·,:~2:•· :i::::rt?.:••••• aiaoiga·. · 11:15 . ·s,F· .. fg· .............................. ~day.ave.~ge.[dl~so;ve~ ~e~lsJ ...... ·;1· .... ·::. 8£3 .. :!· ... >~\: :!·. ~! 
4/21/98 10:50 M 37500 3.2 8.4 15 <0.1 1.0 <0.1 26 4 
6/23/98 9:55 M 46500 3.1 7.9 1.3 <0.05 <1.0 0.090 140 23 
7/16/98 9:15 D 46000 2.8 8.0 <1.3 <1 0.07 0.122 110 18 
8/13/98 8:30 D 7.1 47300 5.1 7.8 <1.3 <1 0.20 0.214 110 14 
10/15/98 10:35 D 46100 2.4 8.0 <1.3 0.85 0.11 0.214 52 7 
11/4/98 9:00 D 9.3 47500 0.9 7.9 2.8 0.69 0.13 0.275 67 10 
12/15/98 8:30 D 11.5 43100 3.7 7.8 2.2 <0.2 0.12 0.184 90 17 
1/7/99 8:00 D 9.3 49700 1.9 7.9 1.9 0.45 0.10 0.092 69 10 
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NEW.TBAY • • 
STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn o-P04 

Type feet umtios NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L 

UNBNDB 1/25/99 10:45 ST 35200 5.8 7.8 5.3 1.07 0.28 0.245 70 9 <1 <8 11.4 <2 <4 <2 22.9 

)1~5,(9,9,)::::::::::::::y::::M::•:::$\$():•:•:::::::::::•::'•:::::::::::•'H:l'::U)::::::•:•:::•:::::::•::::::::•::::::::::•:::::•:u::•:::•:••:::::::::::: :::::::::::::::::::•#~•:•::::: .::~~::•::u•••1tt•::i::::)4?)· ::::,:••:~4._,:::::•:~~::•::••:·~~:~:::: 
1/27/99 9:40 ST 16000 14.0 7.7 7.3 0.98 0.30 0.551 70 18 <1 <8 4.8 <2 <4 <2 17.9 
)rgtr$~:;;::;;;;;:::;;;:::::::$FJJ::;;;4~$.:i;':;,::::•:•:::::::::;:;;;:;:;:•:•:;:;:::::;:;;;;;:;:;;;;;;;;;:;;;:;::;::•:•::::;;:::;;;:;::;•••:•:::•:•::••••••••••:•••••••:•:•••:•:::•:•:•••:#1•••• •••:::~a.:••••1,:,::4:;~:•••J•••••~?:••::•:•:•~i2.:•::,:••••:~2.•:::;::::•1$;i•••• 
1/29/99 8:31 ST 30800 2.4 7.8 5.0 0.61 0.24 0.337 51 8 <1 <8 8.2 <2 4.8 <2 16.2 

)~f$~::::••,••~2~••••::$.rn••••••••9,~~·'•••':•••••::•'•''•''':'::::••':·•·••:,•,:,:,:,:,•,•••:•::•:•::::••::::•:::•••••::::•::::•••••••::::::••:::::::•••,••':•••:':•:::::':•:•'•:•:•·•#t::••::::'::4a,:::::1,••••1t~••••:1:•,•·~~,,·::::::::~;4::•:•:::••4?:::••:::::,1;9,•:•: 
4-day average [dissolved metals] <1 <8 8.0 <2 2.8 <2 19.3 

3/3/99 8:30 D 10.5 47200 1.8 8.1 2.2 0.36 0.10 0.122 82 12 
4/12/99 9:40 ST 18200 11.0 8.0 5.4 0.62 0.16 0.407 50 27 <1 <8 9.4 <2 10.6 <2 16.8 

~ii'21$ii••••:::::••••::::;:;:•M:::::::,~,:y:::•;:;•:•;•:::::::::•••••:::::•:•:••••::::::•••••••:•••••••••••••••••••::::•::::::::::::,,,,......... . ::::•••••••••••••••••#~•••••••••••~~•••••l•••'~;Q:••1•••••4?••••••••••1p;~ •••••••~~:••••••••~$,$:::: 
4/14/99 8:15 ST 34400 .1.7 8.0 · 4.2 0.47 0.11 0.282 58 7 <1 <8 9.7 <2 10.6 <2 12.3 

~t1~!$~••••••:•::•::;:::::::::$!r1:::•••::t1~::•::::::::::::•:•:::::•::::::::::::::::::;::::::•::,::•::••'::::•::::;::::::::::•••::•::;,;••••::••:•••••':•::•::•::••••••:•:::::::;:•::•:•:•••:#1••••:•:;•:••~a.:::::1::•••9.;!):::•J•:::•~?iiii•:••:•iPi$;•:::::::~:••••:•::•1P:1t•••• 
4/16/99 9:20 ST 39800 1.7 7.9 2.7 1.74 0.12 0.184 130 14 <1 <8 13.5 <2 8.3 <2 12.4 
~f:1~($~:::•••••'''i••·•:••••:•$.rn::::::':t~•:::::•:•:::•:•:::;:;:::::•::::::•==::::;:;:;:;:;:••·:•:::::::;, ••.• ,,,,.,, •• ,, •••••••• , ••• ,,, ••• ,.,.,::::•:•:••••••••:••···········:•••'''••••'•#t:•:•••••••'48,·····1··••1$;a•••1•••:·~~, •• :,::;:••t;?•:•••::::::4?'••••:•·•·1~;5,:••• 

4-dayaverage[dlssolvedmetals] <1 <8 11.7 <2 9.3 <2 16.3 
5/27/99 9:15 D 7.8 43800 1.1 8.1 2.0 0.40 0.05 0.153 74 8 
6/30/99 11:15 D 4.3 46200 2.0 8.2 <0.44 <0.2 <0.05 0.162 70 10 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

HUNSUN 8/13/91 11:15 51000 0.4 8.0 <0.20 0.70 <0.20 <0.10 5 <5 
6/30/92 10:55 49000 1.9 7 .8 <0.20 <0.10 0.80 0.20 30 19 
11/18/92 11:20 50000 1.5 7.8 0.20 0.40 <0.10 0.31 94 24 

1217/92 10:15 S 18000 220.0 8.2 1.90 0.49 1.20 1.70 390 31 <20 <30 <20 2.5 <40 <10 52 

:,m~2.•:1:•:•:1:::1••:r~:,$,;::~••i:::~f~•·:•~~ptjq•••••;~1$,•:::•t~··••:91?t:••:•:~J~$.•••••pl$.2.::•••:~;~~••••::•·•$,t::•:•:::::•:#+••:::::::•~~·••:1:::8t3P.:•::::::•~~~··:•:i:•:~:1:::••:••••~~·•:•::::~1q:•:•::::::~~•·::::: 
12/9/92 9:30 S 47000 4.1 8.1 <0.20 0.35 0.39 0.18 110 37 <20 <30 <20 <2 <40 14 24 
12/11/92 10:00 S 50000 4.0 8.1 <0.20 0.28 0.26 0.11 100 28 <20 <30 <20 <4 <40 <10 530 

Wh1)~i//!Hlt>;9~Jt:Jr]#)]ijpo.p)j(~]$../!&.J.f /k-O.i~o.}pj~}:~;~( : f<Ho. :]~ •r:::::2.~ /¥,2.i(\ ·~3.~U\::~q !II#f: : 4c( /~1~{ /]9.!\ 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <20 <30 250 >1.1 <40 <10 34 
1/8/93 9:45 S 33000 7.0 8.0 0.64 0.35 0.94 0.41 60 25 <20 <30 <20 <2 <40 12 28 

j}wi),3,•: \\::Ii:\~!~~\§\!l~ii]~po.i(J~Jf !J(~\]iij:J:g.~g !]iiw.JJ@\ !$.tf IJjq:\ I~?~J: ~30 ::::: ·~g: ?M = : =~P }::i1P\ ::Jf) 
1/10/93 8:45 S 48000 3.3 8.1 <0.20 0.46 0.64 0.13 110 30 <20 <30 <20 <2 <40 11 25 

Jd9i$,~•:::::•:•••:::::::~:~~·:•:$,:••1:·:~,6.:::::•~~po.pi::1•:$.)~:•::::~J:::::;p12.••••::p;5,?•••::91~t:\:•:•q;2.9•:•:•i•1qi:••••:•··:~~·:•=•:•:•:~~·:•::•::~i•:•::::::~g ·1:1:1:1:#~·:::::::::W:-1~··: :::f1P:···i······~o.:•::::• 
1/12/93 12:45 S 49000 4.5 8.1 0.38 0.52 0.62 <0.10 92 24 <20 <30 <20 <2 <40 18 25 

:v1~~••:•:::::::::::jJ~i~$.:•:•$•:::::j$.il:::~io.p:J:::•$.l~::::•:s.J::•:•~t~2.::::::p;#~:••:•••o.,$.:::•:::9t~,:·:•:::••~,:::•::::::::,~:•::::::•:~p::::::•:~i•••••••:•f~~••••• •:·#~ •:::::•Jf,#p:::_ :::•:i~••:::::•:•:~2.:::•:::-
4-DAv AVERAGE (DEPTH INTEGRATED SAMPLE) <20 <30 <20 <2 ; <40 >4.3 24.7 
6/15/93 9:00 50000 3.2 8.0 <0.20 0.27 0.66 0.18 120 39 
10/21/93 11:10 46000 1.5 7.9 <0.20 0.29 0.82 0.17 140 60 

2/17/94 11:00 S 18000 38.0 8.3 3.20 0.43 0.91 3.60 130 <5 <5 <10 <20 <2 <40 <10 35 

ijfr~:::::•::::••1::j:itqi),J::•$,:::••:••::•:::::::::•:::::::::::::::::::::::::::::::•::•:::::::::::::::::::••·:::•::::::::::::::::::::•::::::::::\:::::::::::::::::::::::•:•:::::••:::. :}i~ •• :::~~o •::••::~(),:::: ••• f~•• :::••:41t ::::::~10· it~••••••• 
2/19/94 9:15 S 15000 9.6 7.3 3.20 0.25 0.85 0.70 53 <5 <5 <10 6.8 <2 <40 <10 460 

~d~~t·•••::::•:•:·•~=!1$••:•$•••::)(s.:::::····•:u:::::::::•=•·····••::::::::•·················:•••:•:•:•••::::•:•:••t::•••••••::::::•::::•:r :•/•·•==:=·=···· ·•••••:::::~~:•:::•:::::::,1••:• ·····$i~i•):••~f·'::••••~40.••••····~fo ·•·•tss••••n• 
2/21/94 11:05 S 27000 6.6 8.0 1.60 0.18 1.10 0.23 77 14 <5 <10 <20 <2 <40 <10 17 

~~v$(•:•:••:::::•Jii~$.::::$•/Ht~:::::::•:•::::::::::::::::::::::::}/\•:i•:•:::::::•::= ·,, .•. -.,, =·=·=·=-=::.,::::•::::,,,y=::•::::::::::::::::::::::::•::::•:H~•• •Uj1p:::::: ¢20--•.· ::·.~2 . :::••Jf,#p '\J1p:\::::: }~::::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <5 >3.7 >1.8 <2 <40 <10 37 
3/19/94 10:50 S 27000 18.0 8.1 2.60 0.46 3.50 1.80 66 28 <5 <10 <20 <2 <40 <10 38 

~fuj9,~····•·:•:••·••••i~~i>:·••§:••••••i6.'i••••••••••••i:::•:•:•········:•••:::•:•:••·········••:••••••••••:•:::•::·::::::::::•••···············•:•:••••:•··········•·:••••········· ••:•~~········:•::~$.···:··•::·:~r::::: ···••a.~ ::•:·:•:;~········•~1q::••:••••1J9::·•· 
3/21/94 12:30 S 40000 2.0 7.9 0.82 0.30 <0.20 0.39 62 <5 <5 <10 <20 <2 <40 <10 390 

j~~i$,4\\\:::::•:•::::J~:j~\::$•:•::::#,)3.:::::::::::::•:::::::::::•·•:•:::•::::::::•••::::::::::••••::•••••:::::::::::::::::::::·•·•:i::::::::::::•::::::::•:::::•:::=::::::::::::•:•:•:·~~•:•:::::::;1q:::::::::~~:::::::•::#? •::•::::;~:·······~19::::::::::~,: 1
:•::• 

3/23/94 12:00 S 50000 4.3 8.1 0.22 0.17 0.52 0.31 60 24 <5 <10 <20 <2 <40 16 19 

~12a194:···········:·)2;00·:·s:···················:·:·:·:·=-:"•·:·:···········,···········,·····,···,···:·:·:·:·=·:·,························ •·•·•·•·•·•·•·•·•·• ::u:::·=·:·:·u=·· ·:<s•·····::::<10:·· · ···<21r= · ·· <2:· ······<-10::=::= J$.:••••:u:zj4•u:: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <6 >8.3 >15.7 >10.7 <40 >6 78.3 
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. HUNT.ON HARBOUR • • 
STATION DATE TIME Depth EC Turb pH N03 NH3 VSS Cd Cr Cu Pb NI Ag Zn TKN P04 TSS 

feet umhos NTU ma/L ma/L ma/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L mg/L mg/L 

1.00 0.22 100 , HUNSUN 4/13/94 12:05 S 50000 1.4 8.0 <0.20 0.23 46 
2.50 0.25 82 11/8/94 13:00 54000 1.4 8.2 <0.20 <0.20 12 
1.20 0.54 83 11/10/94 13:00 S 22000 48.0 8.0 4.10 0.49 18 <1 <10 9.2 5.5 <40 0.4 40 

)i/~W:~4./ ....... J~;9~:•••$•••:•:i?.!~HU?••:•:•:HH<••••:•:•:•t<<••:•:·:•••:•• }}/: .:::::::•:•, .•.....•.... ·.·.·. <·:::::::::::::::::, ..... :: H1•••••• •H19 n••U:$)!:U!:UH~ ··••::::•~oi:i:f:@j ··~~ .. :: 
11/12/94 9:30 S 50000 2.3 6.8 <0.20 <0.10 0.79 0.39 69 5 <1 <10 <10 <2 <40 <0.3 19 

)m~~4.:•:•••·'!t\~~~}$/Jirn••:::••'!•H<••··:·:t•HH?/•••·•••::< ,:::::::,,:,;:: .,,,. ,,,.:: ••·:::•·•· :::::::•::::·· •••::•••••::·••!••·~~······ •MPH•••:Ji~i:Hi}#~•••<•••k4~•:•:n #P.)•:•:::::••@•••:•• 
11/14/94 12:30 S 51000 2.4 8.1 <0.20 0.12 0.78 0.26 11 <1 <10 5 <2 <40 2 31 

)m4/~4.<•H•U/J~;~~/:H$H::::t,o.f /••::=:::•:'t?/••:•:•:::::::.t••••••••••:::n: .••••••••••••••••••••••kj) f#1q••••••••••k?. •••·•·•:::#2•• 4o.: :·::••/? •••2.a•••••• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >2 <2 <40 >0.67 28 
3/11/95 9:30 S , 12000 43.0 8.0 1.30 0.13 0.77 9 <1 <10 8 3.6 <40 <1 23 0.64 54 
3iHi9tt•••••••••••• ••••8fM>~kHb•2•••••••••••:':'>••••••••• .·.···· ........ ,.,.... :•:::•:::n::n:::•::f 1 .::::::•:kW ::::•::~:~• :':::::#2•, ••>•••~•• :::•••M ,:::n:•••~•••n. 
3/13/95 11 :00 S 31000 3.3 7.9 0.88 0.11 0.45 16 <1 <10 <4 <2 <40 <1 32 

;) 

0.35 46 

$ii~i$~•••••••••••••••j:1:P.$••••$.•••••••~J?• ••••••••':'.•':::::: .. > :·•·:•••:•·'•'ti:••,.,,, ••••••••••••••:11•••••••• kiP ••••••••f#•t::••••:#2 ·••••••• ~it: •••••#1 •••••••••• 7:l••••• 
3/15/95 10:00 S 50000 4.5 8.2 <0.20 0.24 0.58 31 <1 <10 <4 <2 <40 <1 17 0.24 73 

$ii~i$~\'!"""""it.¢P.$""$./"")p;if \:/HU:/:/:/HUU'!:/:/HU}\UHHHHHHHHH• :if#tnn :#iQ/ ·•n•kf H "//#?•• ::•$4~ .... ·••Hf HU• :::•Z3•••••• 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >2 <2 >21 <1 43 
5/10/95 9:30 55000 1.9 7.8 <0.20 0.55 0.63 0.28 68 36 
10/11/95 12:20 51000 3.0 8.1 <0.20 0.16 0.53 <0.20 95 31 
12/13/95 9:15 S 25000 33.0 7.8 6.70 0.93 2.20 1.00 75 24 1 <10 5 <2 <40 <1 110 
JW\~~$?/!!i!i!i!i!ii:i)i),!/!$.!i!i!iii~~•<•J~®.o.!i!i/!!Ci!i!i!i!i!i!i!i!ii!i!i!i!ii?!i!i!i!i, .,.,.,.,,,,, .• ''''': '"..... <•••••:::.1q••• 'i•ik1q:, :::::JJ/i, •:'=/iH~ ·:!•#4.9!: •n•!#f 'ii:/A2•••:: 
12/15/95 8:35 S 41000 2.7 7.9 1.00 0.58 1.20 0.39 64 21 <1 <10 10 <2 <40 <1 21 

JW1$/s.$•••H<<•a.:~i),•:::$.t/:•it.J~••·••·•~~®,t••••n••• :::<tn::::•••:•,•·· :,::::,,., .•. •:==i=:.:•:::: ....................... ,..,.,...... •'•'••~1••'•' •••k,o••• •••Mn:••••••Hi~••••·••' #49! nn:•••#t n:w••••• 
12/17/95 10:00 S 46000 5.2 7.9 <0.20 0.35 1.10 0.25 95 25 · <1 <10 <5 <2 <40 <1 <10 

:,w~t.1:s.$•••••••••••)0.:P.$••'$.•••••••#j••<•~®~::<·•••n•·••••••••••·•••·•:<HH't••••••:•••:•••• ¥1 •:••••••11µ,n· '?:t••••·•·•·· :Hi~••· ••::: #4.9:••••·••••kt·••••• .:it•••• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) >3.3 <10 8.7 <2 <40 <1 68 
3/5/96 9:35 S 33000 15.0 8.2 1.20 0.30 0.59 0.37 73 18 <1 <5 18 <2 <4 <1 35 

~($!9.$•<•<•H•·····~;~q,·•::$••····i~](),••:'!HH?:•:•:••••HUH••·············••r•••t>•n:•••••••••••·•••H:?H•••:::••• ················ !3,••H ••k~········ ···~·· H;z ········••tH :••••kt•· ········~· .. ••• 317/96 10:10 S 40000 3.5 8.2 0.20 0.19 0.75 <0.20 100 25 <1 <5 17 <2 3 <1 53 

~ftl9.$•!••••••t•:•@Q;)~/$U/f)i\!•••••••••t?H•••••H•:HH•UtUU'!•!•:•••••••••••••••!HU/t!•••••••••••:::tH:\ :::11:::•:::::: t••••••• .•:J(i:U t•#~••• .U/k.2.:•••: ••••kt: •~•••••• 
3/9/96 9:35 S 40000 1.3 8.1 <0.20 <0.10 <0.50 <0.20 110 28 <1 <5 <2 6 <4 <1 60 
~1$!9.$?/!HU//~;~~/$?/~;2.//U/////////\U ,, .. :..=<,.::-:'· ·· ···· ···' ·, ·, ·, · ,,,,.. '<, , \, /HF H:HHM//HHt/\ :#~t•• < 4:H ?HF? :ff< 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 >2.3 >7.7 <4 >1.0 <1 28.7 
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HUNTINGTON HARBOUR 

STATION DATE· TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 

Cd 
µg/L 

Cr 
µg/L 

Cu 
µg/L 

Pb 
µg/L 

Ni 
µg/L 

Ag 
µg/L 

Zn 
µg/L 

HUNSUN 5/1/96 11:15 40000 3.4 8.2 <0.20 0.14 <0.50 <0.20 130 33 

• 

10/9/96 12:20 39000 5.6 8.0 <0.2 0.21 0.74 0.29 120 31 
10/30/96 10:55 S 24000 39.0 7.9 9.5 1.20 3.70 0.72 67 18 0.4 3 9 5 4 <0.9 62 
Jq/~!)i,~$:•:•ni:••n)M,$.:==•$•••:••1~1!>::::•••••:=••::::=:•::::•:::::=::::::•::::•::::::::::::::=::::: .·.···· :An: >~::.:::.:~:/= :tft :1~\:?l:8Pi9.//)::~ 
11/1/96 9:05 S 29000 7.3 7.6 2.3 0.50 1.00 0.74 55 21 0.4 4 4 2 <4 <0.1 43 
)iW$~/HiHH•~;p$.:•••$•••••)t~:::::::n::••:••::::::u:::::•::•:•:::::::::::::•:••::::::::::::••••••:::: ,=, ·:,.::::::••=•:·: :::::p:~. t::••••4••···········~········· o.l~· : 14•········~pi1::::::::::2.:1=:::::: 11/3/96 9:50 S 35000 2.8 7.9 1.0 0.27 <0.50 0.46 98 28 <0.1 5 <3 0.3 <4 <0.1 55 
Jil~t$~H::H::u::::~~(},/$UJP.]!>:t::n:::uu::::nuuu:::u:u:u:::uu: =.·, = · · •> • • •== · /::::••:::1•:•::•::::::•::::::q:~:::1:::::::~•:::•::::::::~:••::::•:::o.t~: ::•{4.::::::::::#p:1::•:•••:::1~:::::• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) 
1/23/97 10:05 S 23000 22.0 8.2 0.9 0.11 0.64 0.39 57 

ji?.S.1$.t::::=::•:•·•••:1:o.:~~::•$.::::•:,$12.•:•:•:•:•:=:::::::=::::••••••••••:::::•:•:•:•••:•••:•:::• :::::::::::: 
1/25/97 10:15 S 48000 2.1 8.1 <0.2 <0.10 0.65 <0.20 110 
Ji?.s.1$.t:=•••••••i•i••:1:o.;:1.M$.!::J$,Ht::••:•n•i:un::1•1••::••··uu•• •::::r:==:i:::::::::::::=••••••····= =··· · · ==· ,.,, 
1/27/97 11 :35 S 30000 4.9 8.1 0.9 0.23 0.72 0.37 110 
:t.i?.11$.1\:ii!:!:!:!:\tf~if\$/A~;a./J\!:\/!:!:!:!:!:/\U!:!:: ···· ,,,.,,. =·••=•••••:•:•:•:.,::::••.,•::::,· ······i== ::=· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) 
4/29/97 11:05 49000 3.8 7.9 <0.8 <0.50 0.78 0.35 
10/2/97 12:45 M 50000 5.1 7.9 <0.2 0.22 0.7 0.29 
1/29/98 13:15 S 41000 8.5 8.0 0.67 0.16 0.8 0.35 

J~~t$~•::•::·•·•••••••t~iWY$••••••=s.J.a.:::::u::n•u••=•·••••:n::::::H·•••••••••••• · =·=·•== 
1/29/98 13:15 S/F 9.8 
1/31/98 8:25 S 47000 4.9 8.1 <0.2 0.15 0.5 <0.2 

110 
100 
110 

66 

>0.26 5 <3 0.73 <4 <0.1 14.6 
19 <0.1 <3 5 2 <5 <0.1 13 

( )~Jj :/~a:: :•:::: ~= /i)i4 > <;.¥5/ =<OJ ·: /j ) 
22 <0.1 <3 <3 0.3 6 <0.1 ,<2 

••••••:•••••••••k<i;t•••t\#~••••••• ••~•••••••••::tni• ••••••••a::•• •:•::#Mt::::::$:•••••• 
38 <0.1 <3 <3 0.7 6 <0.1 10 
U\/Uk<iJ/'=3Mt \:~ /\/~,~/ :\\$\\ )#M :\?/M/ 
31 
31 
34 

22 

<0.1 <3 <3 1.8 >5 <0.1 5.6 

/#Jtj}\ ;w:r:::: JP •••• ••\db • • ~Hi H fiP. :: ::#$.O./ 
<10 <10 <10 <10 <10 <10 <50 

:t.i~~l$.B.UUUUY!•a.:~t·•·•$.•••••Jf8.) •t•::::•••·•·••==:=:: • ', .. =:::=••······:=·= ·=·•·==i••···········•••=•=· ·==··············•::::••···>: ·=::::::: .:•::•=rto. ••::rn,o ••••••ts.lt: ••••fiP•• •••••#ttl ::••·•~1PU:•····#~tj····· 
1/31/98 8:29 S/F 11.8 <10 <10 <10 <10 <10 <10 <50 
2/2/98 S 47000 2.5 8.0 <0.2 <0.5 0.5 <0.2 130 39 
W.®.::::=:=:n::::::::::::::::::::$:::::::9.J.8./'/U:HH:::::::::::::::::::::::::••:•:•:•::: ,,::,,,,::::::::::.,:::::•·· .... ·.· >•~to> ·~iP.H/A:a:s} Hk1i:i t•#ftj})U ~10 '}'\#5tH• 
2/2/98 S/F 9.8 <10 <10 <10 13.1 <10 <10 <50 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <10 <10 <10 >4 <10 <10 <50 
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STATION DATE TIME 

• 
Depth EC Turb pH N03 NH3 TKN P04 TSS VSS 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 

Cd 

µg/L 
Cr 

µg/L 
Cu 

µg/L 
Pb 

µg/L 
Ni 

µg/L 
Ag 

µg/L 

• 
Zn 

µg/L 
HUNSUN 5/13/98 10:25 S 27500 19 8.0 <0.5 0.07 1.0 0.37 230 32 

~t1Mi~\U: /Jq;~~/$\JP!$\UUH/// / > , ,, , , , , =::::,:::: >:?~/ ;\ii$.\ HUSH ?1Z //11QH H~! / ~q)/ 
5/13/98 10:25 S/F 10.8 <2 <10 16 <2 <10 <2 10 
5/15/98 S 45300 2.3 8.2 <0.5 <0.05 1.0 <0.05 270 36 

$.its.1$.a.t::• :•=••·uu:•:=:•:$.••••••l~::u:nu•••::••••••••••::•••::•••·•· ···=·=·· · 
5/15/98 S/F 9.2 
5/17/98 11:00 S 47100 1.9 8.2 <0.5 <0.05 <1.0 <0.05 350 

~WI:/$,~•••• •••:t1t9~••••$/ ••ite.••••••••••••••••••••••••••tti•••••••••••••••••••••••••••••••••••••· •••••••••••• =·· 5/17 /98 11 :00 S/F 6.6 
4-day average [dissolved metals] 

6/25/98 10:10 M 51300 2.1 7.9 <1.3 <0.05 <1.0 0.15 34 10 
10/21/98 10:45 D 14.4 
3/25/99 15:50 ST 10.2. 49000 1.6 8.0 <0.44 <0.2 <0.05 0.061 210 34 <1 <8 19.9 <2 12.9 <2 12 

~~~/$,~············••••u••·•·····$P/)P.]${:?:HU•H••••·••••=•••••••• ............... n::•···•••H••••<• . ···•••f1••••tU4~····t•••ta;~H ···~z ...... iAt$./••• k~·· :#to.•••• 
3/27/99 10:35 ST 9 46300 2.2 8.0 <0.44 0.32 <0.05 0.122 78 6 <1 <8 13.6 <2 12.3 <2 <10 
~~7f$9••••H•=••·•••=•::n<••••$P•••···~.:s.•::nnn•u••<<U•••••nn••••••::n::u•••·· :,;:;::':=••••: ••:••=:'':··· :,,,··········•=•' ,:,::;: ~i. • •••• 4Mt:ta;P••YH~Z 1~U1• ·····4~·•••::·••@•o.•••· 
3/29/99 12:15 ST 7.4 46300 1.9 8.2 <0.44 1.11 <0.05 0.092 79 8 <1 <8 12.5 <2 <4 <2 <10 

3t2s1s.s••••·•n•• nn•·•=•••·••<$P•••••t,:s.•••••••••••••••••••nn::un=<•••••••••·• ·····-,,=,=:,,,,==•=•=•==••••••••••===,=•=•=• •••••••••••••••· ~,•••• ••••••4~••••t•••1~;s.•••1••••~zu -••••• k4 .. •••••••4~::n•. •• Mo.••••• 
4-day average [dissolved metals] <1 <8 13.4 <2 >9.2 <2 <10 

6/24/99 13:15 D 8.4 48100 2.8 8.0 <0.44 <0.2 <0.05 0.073 94 10 
10/27/99 11:20 ST 9 52800 2.16 7.9 <0.44 <0.05 0.6 <0.061 110 40 
2/23/00 14:00 ST 16.5 35100 5 8 <0.44 0.18 0.89 0.205 58 33 <1 11.4 21.2 <2 15.8 <2 14.6 

~r2.s.@o. ••••••1~;®•·•••$.f•••••••••••••••=•• •••••·•••:n:n:::•••••••••••••••··••n:n:u•••••••••••••••••••••••••••••••• • f~•• u:)t4:•t•·•z~;:r••t••••~~·· •••••11;~ ·•••••••~z•••• n:As••••• 
2/25/00 12:15 ST 13.0 31600 4.8 8 0.73 0.19 0.63 0.196 49 30 <1 9.7 23.4 <2 13.3 <2 15.4 

~~;~~•••••••••>~~~·•••·~~=••••••=•~.•~•=•=~~~~~••=>~,'.~'•''''•~'.~<~~'.44·== 0.1•~:< ~-~~ 0.086 11 37:HU H>;1< •U·~~~J.:.~:: J :::;• :U ~·~:~·· >:~ •••••••1~'.~ 
~i¢.tlP.o./•H•HMPi/j$.f?//U/W//Ui/i:U. ' ' :::::.:.:..,:, ,,;;~~day average [dissolv~~·~etals] u:ruu~~ouF~!'.; ... I• ·:; • ., .. ~::~ i '!; ;:u:~::~ : 
6/28/00 8:50 S 12.3 52500 5.8 7.9 <0.44 <0.05 0.41 0.153 33 16 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn 

~~~ ~~~~~~-------
HUNWAR 8/13/91 

6/30/92 

11/18/92 

12:00 
11:50 

12:00 

51000 0.4 7.9 <0.20 0.70 <0.10 0.10 11 
50000 2.0 7.7 <0.20 <0.10 0.80 0.20 25 

3.8 50000 1.9 8.0 0.14 0.44 0.50 0.31 91 

<5 

12 

22 

1217/92 11:15 S 14000 130.0 8.2 1.80 0.37 1.10 2.00 300 35 <20 <30 <20 17 <40 <10 77 

J~rr1.~::: . ttH~iqo/$.l::H#is.ti:fooif J~o.,ij\]Jtt:~\qq /qi#:S.::\trP:/J.~~r ·js.qt •~· /J~P ::::J~o.• ::t:~t: >~·F ·~40 :J1 )s.q\ 
12/9/92 11:00 S 26000 6.8 7.9 1.20 0.37 0.53 0.55 58 24 <20 <30 <20 <2 <40 11 52 

12/11/92 11:15 S 41000 1.9 7.9 <0.20 0.42 0.56 0.29 64 19 <20 <30 <20 <4 <40 <10 50 

:i~t1jffl!2.:•:•:::::::f1,j~••••$:::•:•J#J~\~ijqqp•:•:::•~:q:•:::]#!!80.,iP•:•pJij::•Jtij :::o.,~r::::::·:~i):•••t•i~J\:• ,42.p:::•:•:••#~tj:\. ;J~P- •••:::4: i?f#p•: .:::::•t1.:::::: :nil} 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <20 <30 >20.5 >12 <40 11 88 
1/8/93 11:00 S 18000 13.0 7.9 1.30 0.25 0.63 0.49 52 21 <20 <30 <20 <2 <40 <10 37 

:11f)ffl~::::•:•::\\j~:pb.\:::$\/)f#\]tµb.p}(:~:$,J•]1~/J,o.p\:IP•i::::::q.~~•• ••~-4~::• •••••5.t••••••:.::rnr:••••••:J2.q::\:::ijq::::.::•1?P.:••••••••1? ~40. :::::Hi1\o.1:•:::::::~~::::• 

1/10/93 11:45 S 25000 2.1 7.8 1.40 0.34 0.71 0.40 39 15 <20 <30 <20 <2 <40 <10 40 

:~11wij:::::::••::•:•:1:,1~s.:::•$=::::::)rii::•~9po.p•:•:::•~:~:·::••=~ip=:•••o.,4p:::::q:i::::::~,~$•:::•:~:,~::::::::t1:•:•:•:••::•:~:••:•••••••~2.q••:::::::~9•::::•:•~~o:::••:• ·~·•=• :~40•••• ••••1~•••••:.:.::io.•••••• 
1/12/93 13:45 S 35000 1.2 8.0 0.89 0.40 0.87 0.22 110 30 <20 <30 <20 <2 <40 11 48 

jhw~t••••••••••••••1ji#.5.!/$:•:•::J$.,4/~$po.p••••••+2.l~H/~iP••=i~t••••~@i: •Jttt •••##! =••t~o•••=•=· •~••••••••••~2.p\J:#~q:::{j~p••••• I~i•••• H#p:::::•:• J4::•:::••••~~·••••• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <20 <30 <20 <2 <40 >9 28.3 
6/15/93 10:15 48000 2.8 7.9 <0.20 0.41 0.69 0.26 120 38 
10/21/93 12:05 S 46000 1.5 7.9 <0.20 0.34 0.86 0.19 120 38 
2/17/94 9:20 S 24000 15.0 7.8 1.90 0.45 0.80 1.60 150 <5 <5 <10 <20 4 <40 <10 41 

·~11i94·_· :.··;·::=::·:s:2<,:·:·~:·,::::•~tt?>:1:·::::.;;:::::;···:::::.:·;::y,i::·:::·::··:··,··••· •.. :/1
\:. ••.•.•.•.• 

1
•:::•

1••::::•:::~~::/:::;Jq::=•::•H;~P.•:•: :::~:t ::::_ tio\= ::·•:;1;0.::•:: \:#••:::= 
2/19/94 11:15 S 24000 18.0 6.9 2.10 0.37 1.50 0.84 140 13 <5 <10 2.8 <2 . <40 <10 32 

•?.J.1$1ij!:J//•ifiii#l•••$l/J;t,Ji•••••••••:::::::t:••::••::•:;::::::::::::;:;:•:;••I•:•::f i•••••••· ::: ·•:.:.:.:.:.:.;.:.:. ·:;:::,,::;;. HJ•::,::::•:•::=:•;#~•••••::H\~jtj:::::::•••~-4•••••••••~:$:J .=•~#o.t.:•!•#iq:::::•T~~•••••• 
2/21/94 9:30 S 27000 9.8 7.8 1.70 0.28 1.70 0.64 150 22 <5 16 <20 <2 <40 <10 20 

lzji11ij::••••••••••••:)fi)$:\:\!J~Jf )):}:::••••••::::::t):::•::H)!:::::: •·•••n•:•·••••••••••••=•••=:•:••::::••••••=t#~••• .. ••••••1~••••::: ·~~p:••••••::i~ ·::;;=•)4P•••• =••{fq:::•••:J~••••:: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <5 >3.3 >3 >2.4 . <40 <10 38.3 
3/19/94 9:10 S 26000 46.0 7.9 2.70 0.55 1.90 89 68 <5 <10 <20 5.5 <40 <10 38 

:~d$.iij:•:::H::::::::~HP-i•:•~:::•::){1?l:1:••:••:•i:::::::::•::1
•
1
•
1
::•••

1
•:•:•::•:

1:::••:i:::::::•i1•1:•:::::• =••••••••= •
1
•
1
•:• /'= · =;:Htn::••• •:

18$.• 1 
•
1•••:)f :\L ... 1•~fa\ •=••;3-9.•••=•= J4P•:•:••••i~tQ::t ~~P.::::• 

3/21/94 10:45 S 40000 3.5 7.9 0.65 0.39 <0.20 <0.20 72 17 <5 <10 <20 <2 <40 16 140 
:~2l1ij····= ?:'')it~if ··s·:==::<$!~:··=··=:.:::,:::::::=:==::::::· .--.:::=::r,·::··,- · · .: · · =c ·· >>> U#$.t/i:#JQHHd~P.'UHW~// Mb • ··· 11 ...... ·32 ..•• 
3/23/94 11:00 S 45000 3.6 8.0 0.41 0.25 0.23 0.42 58 16 <5 <10 <20 <2 <40 18 40 

=~ijjijf /:/Hi®:JV\/$.,~/:://\/UHH'\U!//''''' Hi :::?:#:fQU ':H~itj ••••••:Ji\\ ~#b. '/ _.fo .. i :·:~o ::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <5 >5.7 >21 >13 <40 >11.7 114 

• App.5.3 • 

0016615



• • • HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 

~~~ ~~~~~~~~~~~~~ 

HUNWAR 4/13/94 10:30 S 47000 1.1 8.0 <0.20 0.40 1.50 0.48 85 40 
11/8/94 11:30 51000 0.5 8.1 <0.20 <0.10 0.63 0.54 100 25 
11/10/94 12:00 S 21000 48.0 7.9 5.00 0.59 1.80 0.58 89 22 <1 <10 8.1 8.2 <40 <0.3 40 

)il:19~+:•••••••••j?J)tt:••$.••••••Jtf/HIHU•:•,••••••••'••••iHH•••••••••••• ••••::•rt:>=:-:::: .. ••.,:::::::·:-,-,., .' ... _::::\::::,:::,;,;.:-·:::::tl•••' <krn:••••••••::tri•••••••• •4-• •t:•k#i:i•• U3~)••••••••••$q•••• 
11/12/94 8:30 S 34000 2.4 7.3 3.40 0.27 1.60 0.44 75 <5 <1 <10 35 <2 <40 <0.3 54 

)vt?~+:·•········:·~)tf •$.••••::J~l~HHH•H•HU•••u:·•••••••::•::•HHU••• ...... , ... ,.,. .::)}:::::::·: •••••• :: \\:::•::•• •·:::Ht·•••• :i1ot•••••••:aif \:H/$i1•• •••••k4i:i•······ fqi••••·····~r•• 
11/14/94 11:00 S 47000 0.5 7.8 0.81 0.33 0.97 0.33 <5 <5 <1 <10 8.6 <2 <40 <2 62 

•t,rM~#::HH:J:,:q~·:··$.H}JtJ~·······················::•::::•·:::::u::•••••·······•t::::• ::•····· tt•••HHM9•••••·•••:i•·········:;~~ ······••14P ........ ~···· ···•••1:1.~··· 4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 13.3 >1.3 <40 <0.86 84 
3/11/95 9:00 S 9700 40.0 7.9 1.50 0.15 0.99 1.00 68 16 <1 <10 12 8 <40 <1 40 
~!fM~$.///\/$.:i:ifU$/j:)~1f \/////HH/H?HU//f . ., ,. , ,.,. ,.,,,,,, ... :,: '.'>>< : : : ••• •~F•• <•~JtF :ttJ/I!t~ ]~ > • kt< \Ai 
3/13/95 9:30 S 21000 7.0 7.8 1.30 0.16 0.79 0.51 36 17 <1 <10 5.9 <2 <40 <1 37 

·~1~,~··•:::•n:•••••••$.:~f U$!::/)1)~··:···········•·:••••·•••••:::::::rt••••·······:••••:••• .·.· · ······ :••n1t••••••••H1q ••••••••M .......... ~···· ·······~~········ • ;i:t•: ········~6,·· 3/15/95 11:45 S 41000 3.3 8.2 1.10 0.31 0.89 . 0.46 56 34 <1 <10 5.5 <2 46 <1 16 

•M$.1~•••tt:JJ:$.Q/$f1Jp;~/H//HiHUHU ::n::::nn U1F \ffQ/ · Ji< <~ /~#PH Hf \ ~f / 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >2.6 >0.67 >33.3 <1 38 
5/10/95 10:00 52000 1.6 7.8 <0.20 0.49 0.78 0.26 60 29 
10/11/95 10:45 <0.20 0.21 1.1 0.28 
12/13/95 10:00 S 14000 27.0 7.2 6.90 1.50 2.50 1.10 59 21 

•1~rt~~$•••••••••••:w~•·••$.••••••••::t1(t•·•i4)®~•••:•••••••••••·•••••·•••·•· ... ,,:•••···············,··••••'••,•·•·•···•·····•·•················ 12/15/95 9:30 S 37000 2.8 7.3 1.40 0.70 1.40 0.48 52 16 

·~·~,~·~~:·•••••••••>~!~H~•••••Jt9t!t~g=n<t~H••9!~H 0.10 "6:s2 · 1.10 o.39 86 27 
i~~rt1:~~11111111111111~~®1111~1111111)~~~1111+1®~111111iiiiiiiiiiiiiiiiiiiiiii111111 ·:··· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) 

<1 
::,:::::.iii 

<10 
H#Hn 

6 5 <40 <1 47 

•~• . :#?. H H#!f /:#( Aft 
<1 <10 8 <2 <40 <1 28 

nH:k1nHUI#i~U: UMU• /#?. :/H#lf / • <1 · :AW/ 
<1 <10 <5 <2 <40 <1 110 
:<1 ·: ; <10 •~s..::::: Ht : H#ilf / Hi ? / ~t : • 
<1 <10 >5.3 <2 <40 <1 30.7 

3/5/96 8:45 S 21000 15.0 8.1 1.90 0.33 0.84 0.46 37 11 <1 <5 4 <2 <4 1.5 37 

·~i$t9,~:·••···············~:$.q••••$••••···~~;Q··················:•:•·•··················· 3/7/96 9:00 S 27000 1.5 8.1 1.40 1.20 0.62 0.32 44 

·~l:9,~·······••:•••·····•$.:i:i$.:••:$••····•·,i:i:9::••:••·············••••:•:•::••:•:·•·•··:·············· 3/9/96 10:00 S 36000 1.3 8.1 0.50 0.39 0.57 0.30 95 25 

·~~19,~:::::y::•••••)9.:p$.::•:$••••••/$l?\/\::•••:::••:'••••••••••:•:•UYHIHU•••• ''••:•,.. 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) 

/ H~t /8$. / 'f s < : H~ U\H# •••••• Hf /:~f / 
13 <1 18 21 3 5 <1 72 

:kt: !U •• MU \HF • \Jp }/$. : Hi) 1f < 
6 3 <4 <4 <1 26 

d~( /HM .H:t HU/$. HH ~ •u: {1••:::.-:.nr 
<1 >1.7 7 >3.0 >4.7 <1 48 

<1 

5/1/96 9:45 40000 1.7 8.1 <0.20 0.11 0.51 0.21 100 31 
10/9/96 10:50 41000 2.6 7.9 <0.2 0.44 <0.50 0.28 96 28 
10/30/96 10:25 S 35000 3.4 8.1 1.0 0.48 0.97 <0.20 79 26 0.2 5 3 1 <4 <0.9 29 

•19@9~5,//:Ji~fzjf:•:$.HHWi.•HJ:•••••:••••'•••••••••••••••:t:::::::n: ':':'•'•'•':•::::::::•'•. ,,,,,,,,,,,,:•••:':'•'::•''::.,.,.,.,.,.,.::;:::;::: .:•fiM•• •••••••$.•:: •••••••~~••••••••:::p1~••- •••••:k+•: •••••#9:$:::•:: ti•• 
11/1/96 9:50 S 24000 10.0 7.0 4.5 <0.10 2.00 <0.20 44 18 0.3 <2 10 2 5 <0.1 46 

•1:,tH~·••UHHT••~:®••••$.H••:Jiiili.\Ht•••··••••••••••:•••••••••:•••••·•••••••·••••:•••••••••••••••••••:••:::::::• •••'':::,,•,-·. .,:::•:•:••••• .•<<•::•ot3':••••<'•s•••••·••••);a••••·•••••••J•••••• ••• k4 . '•:•••H=P.J < •••~a:••••• 
11/3/96 11:05 S 34000 1.2 7.9 0.9 0.22 0.56 0.48 81 24 <0.1 4 <3 0.4 <4 <0.1 13 
J)@i~////t(qt{\$.:/Jt~<<t..................................... •• ::,:;:;:;: ................ ?": ::: . '}Mn/ : $./{/ ~a•<HHHH//k4 \#9:1 ••Hf/ 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <0.1 5 <3 <0.6 <4 <0.1 15.3 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 

~~~ ~~~~~~-------
HUNWAR 1/23/97 8:50 S 17000 21.0 8.1 1.2 0.28 0.70 0.41 43 11 <0.1 <3 <3 2 <5 <0.1 17 

• 

:11.2.~~r•, ::~:$tj:•••$.. /J$.;ij>••••::•:t>••·•·•···•·•···•···•· 
1/25/97 10:35 S 32000 1.6 7.9 0.9 0.29 0.73 0.46 

:11.i~~t·••:•:•::::::::19:~5·::•$.•·••:••)~i?!••::::::::::::::::::•:•:•:•:•••:::·••:····::········•:•• :-:-:-:-:-::::.:-:-,-·•··············· 
1/27/97 12:15 S 22000 3.9 7.9 1.3 0.27 0.87 0.49 
J!.?.1!.~1)))))1~~t~J\$.))\jp~~)1)))((i)}(?)/))))))). ,•, . . . . . 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) 

4/29/97 9:05 46000 3.1 7.9 <0.8 <0.50 0.74 
10/2/97 13:45 M 50000 3.2 7.9 <0.2 0.26 0.9 
1/29/98 12:25 S 31000 10 7.8 1.7 0.42 1.2 

:112s1i*i::::•:::•:•••:·1~1~5•:••s:::••:•jz;1••••••:•::•:::••:•:•••:••·••••::•:•:••::••:••••• 
1/29/98 12:25 S/F 12.1 
1/31/98 9:00 S 39000 2.5 7.8 0.43 0.29 0.6 

:1iM?~·-,.- •. : · .::)~,bQ·., s :, :JifF\'.': < · , .. : : •••••••• //\ 
1/31/98 9:00 S/F 14.1 
2/2/98 S 43000 2.8 7.8 <0.2 <0.5 0.7 

·~?l:9.~··················:·:···:·:•:',:$'•'•'•:1.~JI:••············· 2/2/98 S/F 12.5 

0.50 
0.40 
0.39 

0.27 

0.32 

110 

82 

100 
100 
68 

85 

53 

•;i;olV /~ i/Ms.:!•!• Hi 
36 <0.1 <3 8 0.3 

•::::::yy:H;pl(\ H~!:: ••••••:i:i:L>Jo;g 
31 <0.1 <3 7 0.7 

29 
28 
28 

:::::H;M:•••••:•:•~:::::::::::{s.::::•••::!P.t! 
<0.1 <3 <3 0.9 

H~ :: /#i:t HH/ 
6 <0.1 22 

H~ ?#if! Hf > 
<5 <0.1 20 

••:a•::•:::=::~3••••:••••ui•••• 
>2.6 <0.1 8.7 

///3,P ?319 \:)~,:~:: >~W MP /HH:i1~H /§PH 
<10 <10 <10 <10 <10 <10 <50 

29 
?/kiP i/H;ip/ }{1.P •>~19! :urnr !Y#iP /35.P 

<10 <10 <10 <10 <10 <10 <50 
24 

4-day average [dlssolved metals] 
<10 
<10 

<10 
<10 

<10 
<10 

<10 
<10 

<10 
<10 

<10 
<10 

<50 
<50 

5/13/98 9:56 S 12800 29 7.9 1.8 0.15 1.0 0.7 200 36 
•5.J.1~®.••::::::::::•••::$;$.:•••$.•::•••:)1)?!•:::•::::•::::::•::::••:'•:'•:•::••:::::,::•,:,:•:•:::•:•••• •••<J);i;2 t:::f#1(l))J~).(:):1t$ ) j:~p:,: •• }it )$/{$./ 

<2 .... <1·0. ·1 12.8 1 ·. <2 <10 <2 14.4 5/13/98 9:56 S/F 11.2 
5/15/98 S 26900 1.7 7.0 <0.5 0.07 1.0 0.15 170 32 
:$i1$.i~/\HU:::::•:•:•:••,~t!HH'!t1~H'!:U:u::•:::::••:•:,::•••i•!•!H:!:' .·,,,,,,,..·.· 
5/15/98 S/F 7.9 

,,> ,,,,,,,, HHiH it#iQ/\Js:.~< :Ht 
<2 · <10 I 15.5 I <2 

ik1<f H~U•<MW 
<10 <2 13 

5/17/98 9:30 S 41200 2.2 8.0 <0.5 <0.05 <1.0 0.12 280 44 

:~~~~:n::nJ:~:~:~F'>i~~:JJJC : ::;<r,:::,,, ', ,:: :,,:;:;~= average !dlsso1ved meta::::un:::':,~: ::::::~~::::1:::~1"''1 ::~:vy::~ ::::::::~:: <~~1;:; 
6/25/98 
10/21/98 

M 
9:30 D 12.4 

49200 1.8 7.9 <1.3 <0.05 <1.0 0.12 26 5 
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HUNT.TON HARBOUR • • 
STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L 
Ni Ag 

µg/L. µg/L 
Zn 

µg/L 

HUNWAR 3/25/99 14:50 ST 9.3 46200 1.8 8.1 0.44 0.61 <0.05 0.061 70 12 <1 <8 20.3 5.96 12.2 <2 39.0 
jaj~$.i~TUU/)HU:UT$.F }~;~:::u:J/////j:): :: :,: : : . : :'?'<>:< ,:=:: .... . . . : </' :,:-:- ·~tu H\:#MlA#ULT~··•:••uo.,~< u #~::• TJ:~w• 
3/27/99 9:40 ST 9.3 · 44600 0.9 8.0 <0.44 0.38 0.09 0.092 59 9 <1 <8 14.1 <2 12.1 <2 20.7 
=~:t7:l9~(<:. · ., .=·==•:::::,:=sj:t:,.s.e:.,.,)n::<:.: ::·:::: ... · ,. :::::;-; ·: : : .. ,. ,.:,.,'· .... = ,-: . . . : ·, ,-:••:. . -: : ·>. =· .. :· .. : ... 1 ..... '·'.<e.•:-T. la:~ :•I :. <2 · 12.0 ··: <2. · ·15j · 
3/29/99 10:45 ST 8.1 45600 1.0 8.1 <0.44 0.29 <0.05 0.122 82 12 <1 <8 14.7 <2 <4 <2 15.2 

iaj~$.i~::::n::nn:::::::::::::::•i$.F:J~;MJ:::::::•:::::::•:::::•:•:•:::: ···,:,::,•••• HJ/: :::::nn:::••::•::n•:::::•::•::::::n::n::::::::•:::::::•::::::::3~/::••::::#~Ur:Ji~:••1• •~•·:•••••••:c:4•••• <<2•••••••• ~·~-~:::: 
4-day average [dissolved metals] <1 <8 12.4 <2 >7.7 <2 12.9 

6/24/99 14:10 D 6.2 47100 2.7 8.1 <0.44 0.45 <0.05 0.184 73 8 
10/27/99 10:30 ST 9.6 53100 1.2 7.9 <0.44 0.11 0.69 <0.061 110 32 
2/23/00 13:26 ST 7.0 42300 7.6 8 <0.44 0.14 1.25 0.15 86 10 <1 12.0 23.9 <2 19.6 <2 14.6 
·~2.~1®.:::' )~~2.$:/$r: ·: · · =• ===-= • // • " "" >>• ' .. :=• •=:::- ,.._. ~1 ·. Ui?]$.'l••:24'A' I \:#~:• :::A~-t• H/#2 <:At~F 
2/25/00 11:20 ST 9.6 26500 5.6 7.9 0.56 0.20 0.51 0.257 50 38 <1 11.3 24.9 5.37 10.8 <2 41.7 

·~2.~1®.·•·:·•···•·• 1.10.2.p•H•:$F:•••··························•:••·· ·········•=•·>•••···············~~···· ·••:•$Hf U•••~P,~·•·I ••: #~( / i~-~: ••••H:2•• ••>?~,~··· 2/27/00 10:00 ST 13.3 35200 4.3 8 <0.44 0.21 50 31 <1 8.9 22.6 <2 12.7 <2 15.0 

•~2.tl®. )¢.o.p•:•: $f /////)U // 4~d·~~ average [dissolved nl~~i~i ~~ ·. / f'o~i•:•1 • ~~:~•••1> t~ 'j ·~!:~:: / :~: ;!:: 
6/28/00 10:50 S 9.6 53600 5.6 7.9 <0.44 0.08 0.2 0.275 46 22 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

HUNCRB 8/13/91 13:00 51000 0.5 7.9 <0.20 0.70 <0.10 0.20 15 <5 

6/30/92 13:40 50000 2.9 7.8 <0.20 <0.10 1.00 0.20 25 8 

11/18/92 13:00 50000 3.4 8.0 0.33 0.41 0.34 0.26 98 24 

12/7/92 13:15 S 8600 120.0 7.6 <0.20 0.45 0.92 1.60 190 22 <20 <30 <20 9.4 <40 <10 54 

•ii~i=r@~::•:1::::::::::tt:~tJ~::::¢.::::::::1~t~::~~9i•i:••~~q;9:i:i:rt~•i:i:q:tt:•::••PA~i::::9l~9.•••:•::9:~~:•:1:•::~ii•i•i::•::•4~:•::::••~~q:i:::::•:ij~i::::::•:•:~f •1::::::::~1~::::::::~#9•1:::•::•k1~•:•:•::::::$.l: 
12/9/92 12:00 S 24000 7.0 7.8 1.20 0.34 0.53 0.57 49 19 <20 <30 <20 <2 <40 12 32 

12/11/92 11:45 S 39000 1.9 7.9 <0.20 0.43 0.59 0.31 69 21 <20 <30 <20 <4 <40 <10 43 

.1.i1:Ur.a~'i··.:t:'~:1!#tr•::~:::i:::,1fF4~tjij\}i~:o::'i:tf·· ~o.do:•,·ri.aa· ··:9.:r0.:::•i•r~i~:::•:::)i. • )lll~p,::::::::42.p ::::•:•~~::):Hid.:::··::::::44::/, ••f#9/l( krq\: ::::•••••~$.:: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <20 <30 >10.5 >2.2 <40 <10 41 

1/8/93 12:15 S 11000 11.0 7.8 2.10 0.15 0.66 0.60 40 20 <20 <30 <20 <2 <40 <10 35 

•i,i#:9.~••••••••••:•••••:1~)~•:::$.•:••:•::1~:~::~~o.pq••••••:•?~#•:•:i~••••::t:®••••:Jf~f:•••••~i~s.·::1:::9tr+:::::::•j1::•••1
•••·•~~·•••:

1·:::~2.p••••••••:~ij::::•11•8i·:•1•::••••:r~•••:•:••••~#pi 11
·:

11 ••krq:: ,:•:::•::$.s.:• 
1/10/93 11:15 S 32000 2.0 7.9 0.89 0.40 0.76 0.34 51 18 <20 <30 <20 <2 <40 <10 34 

•Jdq;ij:::::•1
:•:

1:::•1)H:~•:::ij:::::::11:~:##.9i•••:••1)~;9:::::~1l),::•::q:~~::::::q:~f :::::9l~s.:•:,::#j~·•1••••:::::ij::•::::•:::~~·:••••1:~~q·i•:•:•:•ij~:•:•••:•f#li••1
••

11
•
1:~2.1·•:::•••~#q:::::••••k1~:::•:·•::::~4.•• 

1/12/93 14:15 S 34000 12.0 8.1 0.76 0.40 0.51 0.28 95 26 <20 <30 <20 <2 <40 12 35 

•111~1~~•••••••••••••••14His.••••~•::::•::141~•##:qP.<t•1::::::l#1):••:~Jg1••••~:~::::::p,#~•·•••~t~1i::•:::o.l~~••:•••••J2.p:::::••1:••~~::::::::8~0.••••1••::~~::•:::::42.p:::::::::•:8~ii•• 11
•:

18i•••••:::::::1~•:•••::•::••2.~i• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <20 <30 <20 >3.7 <40 >4.3 36.3 
6/15/93 10:50 47000 1.0 8.1 <0.20 0.23 0.58 0.23 110 36 

10/21/93 12:35 S 46000 2.5 7.9 <0.20 0.35 1.20 0.24 110 45 

2/17/94 9:45 S 31000 66.0 8.2 0.79 0.27 0.59 1.10 270 <5 <5 <10 32 3.9 <40 <10 61 

·~df1.ij:•••:••:••:•:•:••~:~5.····~•:••::::1Ji~···:::::::::::::::::::::::::::::::::::::::•••••::::::::::•:::•:::::•:•:·•·•••:::•:••:::::::•:::::::::::•:•:•••:•:•:•:••••::•::•:::::•••:•:••:•::•~··:•:::·:~1P:•:··••:•f2.p•• :::::::#:••: ···~#q:'·····••f1:p,······••:••+t:• 
2/19/94 10:45 · S 12000 9.6 7.4 2.60 0.26 0.84 0.68 46 9 <5 <10 28 <2 <40 <10 31 

·~1~?;::::::::•••••••1~l~~·:··$·•1•••••1il~··:•••••••:•••·······:::::::•••:•::••:•···············:·•···:•:::•:::•:::::::·•·••·•:·:·:•••:•::::•·••••::::::••:::::•::::•••••···•:••••••••:•:::1~•:=••:•••{fp,::•··••:•:~i~···· ·····~i••:••·:•~#~··· ·····•J1•::::::::•::1•· 
2/21/94 10:00 S 17000 9.3 7.9 2.60 0.28 1.80 0.67 81 14 <5 <10 <20 <2 <40 <10 25 

•~l2.lrti::•::::::•:::::1~fptj•••·~••::::'1~:~:•::•••:::::•::::::::•:::::•:::•::•:•:::::::•::,•:::=:::•••••:••:••::•:•:::::••:•:::::•:•::·:•:::••:•:::::::::::::::•:::::::::•••••·=••1••••••••:f~::::•::••••:r1:•:•:::::~id.:::••=•••••fi•••••••:f#P:::•••••:•kr~•·•••••••••~4.•• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <5 >3.7 >2.1 >1.3 <40 >3.7 33.3 
3/19/94 9:30 S 34000 12.0 8.0 1.30 0.43 1.10 1.00 64 29 <5 <10 <20 <t <40 <10 65 

i~d~i;•::::::••::::••:•~t~Q····$.•:•:•:••1:r:~··•::•:•:•:•••:•:::•:•:••:••••••••••••••::::::•••••••:•::::•:::••••::•:•:•:•••:•••••••:··········•:::•••••••:::::::::::::::::::::::•••••::::::•••1s,::•·:••:•••:t~•:•:•••••·:$$.. :•1·····~1•:••::•:•~;iq::::•••:[;;j~:::•:•:::rtd.:: 
3/21/94 11:00 S 35000 1.6 7.9 1.40 0.26 0.21 0.41 50 21 <5 <10 <20 <2' <40 16 56 

·~?~t(i•••••••:••••::•tt:~;~9·:::ij::::•·11qt~•·•::::::::•:•••••::•:•:•••::::::•::::::::::::::::::::::::::::•:•····•·•::·:•••:•:•:::•:••••:•::::::::•••1
•••:•:•::•:•·••::::::•:•:

1:••••::::·:::~•::::::::k1~··::•·:•~1::::::::•:~;i~:::•····~#q····•••::••j;i.!•:••••1:::~$.!i 
3/23/94 11:15 S 45000 1.8 8.0 0.63 0.22 0.54 0.51 37 14 <5 <10 <20 <2 <40 19 63 
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1·'••:i=Hr'•'•'•''~2.p:::•::····•~~••• •••:~#9:::•i::••:·•~•a.••••···•••:AP•• 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <5 >4.3 >18.3 >9.2 <40 >10.3 93 

• App.5.3 • 
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• • • HUNTINGTON HARBOUR 

'STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

HUNCRB 4/13/94 11 :05 S 47000 0.9 8.0 <0.20 0.24 0.98 0.38 78 40 

11/8/94 12:00 53000 0.5 8.1 <0.20 0.33 0.40 0.25 99 20 
11/10/94 12:30 S 29000 16.0 7.9 3.80 0.46 1.40 0.59 50 5 <1 <10 18 4 <40 · <0.3 84 

··11itMi~·.·.·.·.·-·.1~:cis .. ·~.··.·j~.~.·.·.··.·.·.·.· .. ·.·.·.·.· :.:.:.:.::.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·-·.·_·.·.·.·_· .. ·.·.·.·.·.·.·.·.·.·.·_·.·.·.·.·_·.·.·.·.·.~i.·.·.·.·.¢1~·.·.·,·····=.#·,········ :·s······<iro······ <0.3 ... ····:es 
11/12/94 9:00 S 35000 2.4 6.9 2.90 0.27 1.50 0.45 22 <5 <1 <10 13 <2 <40 <0.3 45 

111.,m~:'':'::=i,i,i:~:9.5.::':$.:::i:::1:$.~P:::i:::::='.::i:::i:i::::::::::=::::::::::::i:i,:,:,,,i,::i::'::i:::::::::::::::'=:::::::,:,:::=•:•::=::::':::::;,:,:,:,i,i,:,:,:,:::=i:::::::::::~,:'::::,:,~,P':i:;:::=:==~7:::::;:;:::;~:1::::,:=~W:':':,:;<o.,3.=:,:;:;:;:,:77: 
11/14/94 11:30 S : 46000 0.5 7.9 0.90 0.34 0.84 0.31 66 10 <1 <10 10 <2 <40 <2 42 

i~h#!:9.~::::::::::::i~\js.i•!:$.:::::::i~l~::::::::::::::::::::::::::::::::::::::::::•••••:•••:•••••:•:::•••••=::::•••:•:•:••:=•:::::••••••:::::::::•:•:::::::::•:::•:::•:•••••:•••••••:::::k1••••:•:::k,P:::••:::::::•••~••::=:•••8~1:•::::::#1ql'l:1=•:1••k~::::=:::::•=:s.p 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 17 >5.6 <40 <0.86 65 
3/11/95 8:30 S 8600 48.0 8.0 2.20 0.13 1.00 1.10 57 9 <1 <10 15 3 <40 <1 29 

·~h~~s.:;''';';'.;'.;'.''.''~:~#·;''$:•:=:::1:a.:~:::::::=:::·:::•=::·:·:::::::::::==:::=:===•:::·::::::::::=::·:•:==:=::•:==•:=:::•:•=::=:::::::':::;:::::::::::::::::•:::•:•===•:•=•:::·:·::=::·:~~:::::::::~~~:::::::::::::~~::· ······? ··········~$······•••+1••············~r: 
3/13/95 10:00 S 16000 6.4 8.0 1.70 <0.10 0.72 0.59 18 9 <1 <10 7 <2 <40 <1 36 

~m~~~.;::,;.;.;.;,;,1:0.:q~;.;$.;,;,;.1;~!1>;::,;.:}:.:.:.:,;::::.:.:.:,:.:,;.;.:,:.:::::::.:.;.:.:,:.;.:.:,:,:.;.:.;,;};.:.:,;.;.;.;,::;,;.;.;.;.;.; ;.;.;.;.:.;.;.;.:,;.;.;.;.;.;.;.~,.:.;. %fo[• ::·::::::g•···:·· -:·=3·: =••Kt(i::• •• • Hh'' • ••:n::~# 
3/15/95 12: 15 S 33000 1.2 8.0 1.90 0.29 0.86 0.52 22 12 <1 <10 4 <2 <40 <1 22 

~d~i.$.~/:J//J~f~~••Jt:/Jt~f\\i\i\\!///\I/:\::::::=••••••:•:::?//:I:•:::•:::::::::•:•:•: ii?? \'/i:::::::•:•::•k,•:?tk,P , .... ~ : ;;::· :=~i. · i•i®.•• ••••:::81:::::::::/)$ 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >8 >3.3 >21.6 <1 49 
5/10/95 10:30 46000 1.4 8.0 <0.20 0.39 0.41 <0.20 62 26 
10/11/95 11 :20 <0.20 0.22 1.9 0.53 
12/13/95 10:30 S 29000 16.0 7.5 5.80 0.71 2.30 0.86 49 17 <1 <10 10 <2 <40 <1 65 

·•1211ai!is:•••u:u1(H·~s•=••s=•••••=+s'i:Fiiioooo>>>>••••>•>>>>>••••<'•••·•···•==·•:::.=•••=•••=•••••=••••··•••••••••••••·••>•> :::====·>~+·••· =•:k1q:• •••••••=:11:·=•••·•• ·~• :::• '<4o. :, .· ••k~•. ••:::=::t$. 
12/15/95 9:45 S 38000 2.2 7.8 1.70 0.56 1.70 0.48 68 17 <1 <10 12 <2 <40 <1 33 
t2n~~~$.:•:•:::::::::::~t~s::::$:::•:::t~ip:::~iP.9P•1:•:::::::••:••::•:::::::::::::::::::::::::•:::::::::::::::•:::::::::::::::::::::•::::••••:••••••••••••·•••••=:::•:••==::=:•:=•=•k1:•:::••:::#1q::::•:=::::)~•••::::::••k?•••::•:::~p:::::::::::k1::•••••••••~t 
12/17/95 9:00 S 43000 1.0 7.8 0.60 0.58 6.10 1.10 84 21 <1 <10 8 <2 <40 <1 27 
J~l,11:$$.:::::•:•::::::Mi~::::~:::•:•:t~;p:J~~p,9p::::::=•::::::::::::::::::•::•:::::•••:••••••••:::::::::=:::•:•••:••:••••:•:=••:=:••:::•••••••••••::••••••••::•••::::::•::•=::•••:~1:::•:::•:~1~t••:::::::•~p[•••••••:••1~:••:•:::•~i>:•[:[:[:::::k):[:['):::::A$. 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 14.7 >4 <40 <1 49.3 
3/5/96 9:00 S 123000 12.0 8.2 1.80 0.36 0.75 0.45 60 14 <1 <5 5 <2 17 <1 46 
-~@~$.\=:·:=:::::::::::•::9.:P.$•\:$.:::•:•:i~t~::::•::::::::::::•:•:::::::::•:::::•:::::::::::::::•:•::::•::::::::::::•:::::::::•:::::••:::•:::::::::::::::::::••:::::::·:::::•::==::•::==:::::::H;i:::::=::••:•f:5.:=::=:::::•)i>:::::•:••:::{~::::::::::::f4, :::::::::f~:•::::::•::M 
317/96 9:15 S 30000 1.6 8.1 1.70 0.28 0.91 0.53 76 18 <1 <5 22 6 8 <1 69 
•~rrl~$.\•\:\:::::::::t:::::9.t~Q\\\\$.\•:•:::1~'.P.\\H\\ll:l:l\\\l\'\l\'\'\'\:H\:\lll\:\:\l\\\\:l:llll:':'j\:\l'l\l\l\l\\\l''l'\:\'H:lll\:\:\:\ll•\'l'\l\l\•\l:::l::::l:)'ll:l\'l:ll\:\:\•lj::::::H;t\:\:ll:lll\f:$\=l:\\\''':~t1:,:,:=•:••:•~''\:::::=::::1~t:::::: :l\ft\l\:::::\'\A~ 
3/9/96 10:30 S 35000 0.7 8.1 0.90 0.13 0.57 0.35 85 22 <1 <5 4 <4 <4 <1 43 

~;~~$.::•=:::•:::•::•l!i:9)5.''ii$.:::••,•ttP.::::::::::•::::::::::::,::•:::::•:::::•::·•···•=•·•····::•••••1•:::::::•:•••:=::::::••••••:•••············•::•:::::::::::::::•:::,:::::::•=•::::::H;1••••••::::::k$::::•·•:•=•:··~==•1••••::'::\~:••:•::••:•:f4:••••: •••::f,•••·•:•=::•~1• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <5 13 >3 >3 <1 48 

Appendix 5.3 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb . Ni Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

HUNCRB 5/1/96 10:20 39000 1.2 8.2 <0.20 <0.10 <0.50 <0.20 110 35 

• 

10/9/96 11:20 40000 3.2 8.0 0.2 0.23 0.54 0.33 77 25 
10/30/96 10:05 S 24000 28.0 8.1 4.9 0.84 2.20 0.56 83 22 0.4 4 15 6 5 <0.9 76 

·M~!)!~~•::•:::•:::•jp;q~••::$.J:::::::t~;~::::::::::•:•::::::r:::•:::::::::::::•:::•:::::::::::::::::::::::::::::::::::::::::::•:::::;:::::•:•::••:•:::::::•:•:::•:::•:•::::::::::::::#q11::::::::::::::~:::::::::::1~:::::••::::::?.:::::::•:•:k4•:::•::1q;~•:::::::::•~µ. 
11/1/96 10:20 S 30000 8.4 7.6 2.8 0.47 1.60 <0.20 16 16 <0.1 <2 6 2 <4 . <0.1 30 

•J~i:~(®.::::::•::::•:::tqi~q::::$.l:::::::t~;q::::::::::•:::•:::•::::::•:::::••:•:•:•:•:::•:•:•:::::::::•::::::::::::::::::•::::::::::::::::::::::::::::::•::::::•::::•:•••••••::::::::::••••••~t~•••••••••::::~•••·•••••::1~•·•·•:•··:···?.:••:::•••::kf :::•::•19J•••••:••••·~z· 
11/3/96 11:35 S 31000 1.6 7.8 1.6 0.38 0.84 0.51 69 24 <0.1 5 5 0.3 <4 <0.1 24 

•11~(®.•:::::::::::::•j);~~·:::$.l::•::::1l~:::::::::::::::::::1•:::::::::::::•:::::::::::::::::::::::•::•:•::::::::::::•:•:::::::•::•::::•:::::::•:=•::::•••••:••···········•=::::::::::::#p:1:::•::::::::::~:·:::::::•:1~:•:••::::::::@::::•••::••kf•·••••:fq,)::::::;:•::)t: 
4-DAV AVERAGE (DEPTH INTEGRATED SAMPLE) >0.06 5.7 <3 2.3 <4 <0.4 19.6 
1/23/97 9:20 S 20000 15.0 8.0 1.3 0.27 0. 75 0.44 50 17 <0.1 <3 5 1 <5 <0.1 19 

.i:i~i$.t:::::::::::::::::9.:?.0.j:j:$:::::::1~'.P.):::::::•:::::::::::::::::::::::::::::::::::::::•::::::::::::::::::•:::::•:::::::::::::::::::•:::•::•:::::::::•:::::::•::::::::::•:::::::::•:::#P.]1:::::::::::·~::•::::::•:•::~···:•:•::••:•~::::•::•::::::7:::•:•:ko.)•••:;::••:·:,~ 
1/25/97 10:50 S 35000 1.6 8.0 0.6 0.32 0.76 0.35 87 26 <0.1 <3 <3 0.4 <5 <0.1 12 
i/Z$.i~t:::;:::;:::;::10.:$.o.::::$:::::::ts.l~:::::::::::•::::::::::::::::::::•::•:::::::::•::::::::::::::::::::::::•::::•:::::::::::::::::::•:::•::••••:••:::••:•:•::•:::::::::::::::••:::::fq]i:••:::::•:•:~:::::::·:::K~:::::::::::::)::•=•::::::·••7:•:•;::~M::::::::•::::·~ 
1/27/97 12:35 S 18000 8.1 7.9 2.2 0.24 0.81 0.57 66 24 <0.1 <3 10 1 <5 <0.1 32 

·JiZ1!~f?!f/::::::12.)s.•:::$/Hi{~\:!H:i:i\\:!Ut//i•////:::•:::::n::::::::::::n::::::::·::::::uun=n:::::::::::::::::::::::::::::::::::#q]t:::::::::::~:::::::::.:~~-- .. · 0.1 ··a ... :,•*o.; i · •· · 11 
4-DAV AVERAGE (DEPTH INTEGRATED SAMPLE) <0.1 <3 >1.67 2.6 7.3 <0.1 11.7 
4/29/97 10:05 49000 1. 7 8.0 <0.8 <0.50 0.52 0.30 110 32 

10/2/97 14:10 M 48000 3.4 8.1 <0.2 <0.1 1.0 0.38 91 27 
1/29/98 12:50 S 25000 7.9 8.0 1.9 0.38 1.2 0.46 59 27 
ji~iSt{HH::::::::nt2:$tH:$::::::•t~lCH>>>:::::::::::n:::::::n::n:::::::::::::::ncu•::::::::•:::::nun::::?:::::::•••::::::::•::;::::::::•:::c::::::•#10:::::::::k~P}\•~4;4 •::::::do:::;••::do• :•:::1,i>:::· •••:•#M••• 1i2siga· · · · · · · · 12:so· ·s;i: · · · 13:a· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · <10 · · · ·<10 ·, 10 r · <10 . <10· <10 <5o 

1/31/98 9:20 S 41000 2.9 8.0 0.27 0.23 0.6 0.24 49 16 
=n~~&~:::::==::=,,,,,=,:~;~9::::$.J:'=::::,~;~=:::::::::::::::=:::::::::::::::::::•:::::::::::::::::::==:====::·:==··::=·:·=:::==::==::=•::=::::=:=··:::•:=:::•:•·::··:·::::::=::::=:::::''#19::::::: k~p::::::••:~10::•••••:k10•••:•:•:iio:4•••• ·••~iP :::::•:#$.o.::•: 
1/31/98 9:20 S/F 14.8 <10 <10 ·, 14.2 1 · 1i2 .. <10 <10 <50 
2/2/98 S 43000 1.1 7.9 0.91 <0.5 0.7 0.22 76 22 

.?.izj~~:•••:::•::::::•;::::::::::::::::$:::::::t~):::•:::::::::::::::::::::::::::•:::•:::•:•:::::::::::::::::::•:::::::::::::::•::::::::::::::::;:::::;:;::•::;:;:;::::::::::::::::::::::::::::#1:0.:::: :::k~i>:::::::::'#w::::•:::~i!l.:::::::::#1:o.•:::••:•:{1i>::•:••:::•#M•::: 
2/2/98 S/F 13.1 <10 <10 <10 <10 <10 <10 <50 

4-day average [dissolved metals] <10 <10 I >8.1 I >4.1 <10 <10 <50 
5/13/98 9:35 S 18600 18 7.9 <0.5 0.08 1.0 0.4 160 24 

~n;~:::••••·•·•••:•:::•::\;:111~,~· 111•1~!:~·1•1•1•111 •••••1••·••1•1•:•:•:•:::•:•:•:•:•:•:•:•••1•••1••••:•••:::::•••:•••••••:••:••·•·•·•·•·•·•···1·:···1··:••:•:•••••••:•:•:••·:•••••••1•:•:~·1·:·:·:•:~~g·:•1·==•~::::•:1:::?.~;9. ········:~~········:·~~· =••:·•··~:~:·: 
5/15/98 S 27100 2.5 8.0 1.3 0.07 1.3 0.52 200 36 

·~11~&~:::::••::•:::••:::::::•:::::::$.l:):::•:t,i~•:::::::::::::::::::•:::•:::::::::::::::::::::•:::::•:::::::::::•:::::::::::::::::::::::::•:::::::=:::::::::::•:•::•::. ••••••••:::••::•:•:::•~::•=::::::kip'=::::::•:1r:=:•:::::::fi::•::=:••:1o]t::•••:•::k2::•:::::••1$1Z::: 
5/15/98 S/F 11.5 ........ .;i ... <10 ·1 17 j' .. <2 .. ·:·fr2· .. <:i .... 15.7. 

5/17/98 10:00 S 38900 0.7 8.4 <0.5 <0.05 <1.0 <0.05 330 40 

~~~~nnnnnnn1~~~n,e;,>n:~:::n:m><nnnnnnn<m<><:n::~~:~~:~~::~~:~:~::~~=:,:;nnnnnn:~:mnnn:1~n:t:iJ''1<~nnnn:rt~""nn:~:n<:~:r 

Appe •. 3 • 
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• • • HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 
HUNCRB 6/25/98 M 49800 1.0 8.0 <1.3 <0.05 <1.0 0.12 33 8 

10/21/98 10:15 D 12.7 50200 2.9 7.9 <1.3 0.88 0.09 <0.061 140 15 
3/25/99 15:10 ST 12.4, 21500 14.0 8.1 14 1.07 0.24 0.367 84 20 <1 <8 17.2 3.01 12.9 <2 28.8 

·~~&~:::::••:=::::::::::•:••:::•:•$F,:::::,~w~:::::::::::::::::n:•:::::::::::::=::•:•=•:•:::::::::::::::::•::::::::::•:,::::::::••••••:•••••••••:•:::::•••••:::••••····•••:•:•••••••:::::::••#1•:::•:::::=k~····1:=:1s:z:=a•::::k~•·:······1~:~··••:•:••k2.:•:=:••:':~1:~::: 
3/27/99 10:00 ST 11.2 35700 1.6 8.0 0.84 0.58 0.12 0.153 58 9 <1 <8 15.8 <2 11.7 <2 18.2 

·~1~&~:::::::::••:•••••:•••••••:••:$F::::::,1~{r::•:::::::::::::::::::::•=•:••::::::::••::••:::::::•:••::••=••:•::•=••:•:•••:•:::•:::::::•:::::::::=:=•'•=::•=:•:::::::=:•:=:::=:•:=•=:::•:•::•#1::::::::::=:k~•:::t::'1iit:t:=:1•:•:•k~::=:::::••n~:$.::::••':=~2.:::•::::::11:$:::. 
3/29/99 11:15 ST 11.2 44300 0.5 8.1 <0.44 0.34 <0.05 0.092 68 12 <1 <8 13.4 <2 <4 <2 37.6 

-~,~&~···:••····=:=•=:•:•:•:=:,•=:•$F:!•:•:,1~~·:•:•:•:•:•:=:·••:•:•:•:•:=:•:•:=:•·•:•:•:•:•:•:•:::·····:··•:•:•:•:•:•:::•:•:•••:•:•:•:•·•:••·:·•·:••·••:•:•:•:•:•:•:·········:•:•:•:•:•:•:•:•:f1::••••=·=··:~~·:·:,·=·1~:~···i···::k~·········· f.4:•:•:•:•:••k2.==•=:•:•··~:~···· 
· 4-day average [dissolved metals] <1 <8 14.2 <2 >8.8 <2 24.8 

6/24/99 13:55 D 11.2 47200 2.2 8.1 <0.44 <0.2 <0.05 <0.061 84 10 
10/27/99 10:50 ST 14.8 53400 1 7.9 <0.44 0.09 0.69 0.08 100 31 
2/23/00 13:09 ST 12.9 24200 100 7.9 0.84 0.20 0.98 0.551 200 164 <1 12.8 22.7 <2 17.1 <2 20.3 

-~~i¢0.:::::•:•:::::1~i®.:::::s!1'.::::::::::•:::::::::::::::::::::::::::::::::::::::::::::::::::••:::=::•:::::::::•:::::••••::::••••=::':=:::::==•::::•••:••••••••=•,:•:=:::•••••:•:•:•:•••:••=•z:•••: ::::)?;~•••t =•=~:l•••1••••:k2.::•::••:•:11::~•· :•::k?•=::::•=•z1.:o::' 
2/25/00 11:40 ST 12.3 24100 3.1 7.9 0.72 0.21 0.33 0.266 34 26 <1 11.0 21.0 2.2 11.8 <2 23.6 

2iisi®'''''''''''''11''iio'''''Si:-'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''ii1''''• ::•=)p:~~iiiJ:•=1$:$=•'l/i/i/k2.i:•::::::=1~iP'i•!i/ii•k~=::::/=ii//i.1i/ii:'iii 
2/27/00 9:30 ST 13.4 33400 0.6 7.9 0.64 0.24 0.36 0.202 46 28 <1 <8 23.9 <2 11.8 <2 24.3 

~zrr¢0.:::•:::::::••:~$.p::::::s!1'.:::::::•::=:::::•:::::::::•::::::::::::::•::::::••::::::::::::::••••=•:•:•::•••:•:::::::::•::::::::::••:::::::::•:::::•:::::::::•:•:•:::•::::::::•:••••::::::~:1••••:::::••=9.tJ••:•f •••~:z•=·1••:::M:•'•::::'1~:s.:• :::•k~:::•=•:•••i$tt••• 
4-day average [dissolved metals) >0.7 10.3 23 <2 I 14.1 <2 20.5 

6/28/00 · 11 :10 S 15.5 52400 4.7 7.9 <0.44 <0.05 0.86 0.214 41 15 

Appendix 5.3 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 

Cd 

µg/L 

Cr 

µg/L 

Cu 

µg/L 

Pb 

µg/L 

NI 
µg/L 

Ag 

µg/L 

Zn 

µg/L 

HUNBCC 8/13/91 14:00 51000 0.3 7.9 <0.20 0.70 <0.10 0.10 16 <5 

6/30/92 14:25 50000 0.9 7.8 <0.20 <0.10 1.00 0.20 34 8 

11/18/92 13:30 49000 1.6 8.0 0.24 0.41 0.15 0.26 92 22 
12nt92 14:00 S 3300 240.0 8.5 2.70 0.41 1.80 3.90 820 60 <20 <30 25 39 <40 <10 130 

:t?rh~i:::::::::::::::f#fpq::::$.::::::::::~:~:::~~Q~::::~?~1~:::ijJ::::~t~p,::::::p;#p::::::~:~~:::::\#1~P.:::::::1$,~~:,::::::::t:f ::::::::1:t~P::::1:·::#~~::::::::::$.911 :·:::·:·:•e.$,::::::::::f4p::::::::~1~r1:::::::~i~:·:1
: 

12/9/92 12:30 S <20 <30 <20 <2 <40 10 28 
i 

12/11/92 12:15 S 42000 1.3 8.0 <0.20 0.28 0.58 0.31 73 21 <20 <30 <20 <4 <40 <10 56 
•t?r1:1~~::::::::·::::i~)~::::§::::::::::~1~•~~®::::~2.h~1•••i#rp::::@.i~o.::::q;2.~::::::q:~#:::::1~1$.2.::::::::i~q1

::
1
:
1::::a.1::::::::::~2.p:::::::i1#~0,::·: 1i:::k?W::: 1

::
11

:
1:#~::::::::::f1p::::::::{1p:::::::::1~a.1:::::: 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <20 <30 >30 >48 <40 <10 174 
1/8/93 13:00 S 6900 31.0 7.8 1.70 0.23 0.66 0.63 45 12 <20 <30 <20 5.1 <40 <10 35 

•:ww~~1::::::::::::::::j~\qq1:::$.•:::::::j~:~:~i®:1::t~,~:::::#:q::::~1~~::::::q)~::::::~:qp:::::Jt~o.::::::::i5,p:::i::::::a.~::::::::::~2.p::•:::1::¥~0,:::::::::k?P:::1
:::

1::#i:::::::::1;p::: ::::#1p::::·•::::~t::::•: 
1/10/93 10:45 S 29000 5.9 7.9 1.30 0.38 0.74 0.33 41 22 <20 <30 <20 <2 <40 <10 31 

•:1hpr$,~:::::::::::::::19i~~::1:$.::::::::1j:f :j1P.i::::~~i,<t::::ij)t:::~t~~::::::p;#t::::::9;1#::::::P.f~a.::::::::i~::::::::::~j::::::::::~µ::::::::~®::::::1:·{i~•::•::::::~f :::::::::1f4µ•:• 1•:::~19::,::::1::$.a.::::::: 
1/12/93 14:45 S 40000 4.2 8.0 0.86 0.42 1.20 0.14 110 30 <20 <30 <20 <2 <40 . 11 32 

•111~1~3.:::::::::::::::~~f ~s.::::$:::•::::~l?lii~~o,99.::::::s.1~::::::a.lP.ii:::q\~~::::::p;#~::::::~l~q,:::::~ti1:::::::::~q:::::::::::•1t::::::::::~?P:(:::::::~:w.:::::::::~2.p(:::::::::#i::::::::::1q::::::::::1ii::::::::::i#::::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <20 <30 <20 >3.7 <40 >4 42.3 
6/15/93 11 :30 43000 5.2 8.1 1.30 0.30 0.92 0.17 100 32 

10/21/93 11:35 S 45000 1.2 8.0 <0.20 0.28 0.91 0.24 120 39 

2/17/94 10:15 S 1200 400.0 8.7 3.50 0.54 1.50 4.10 1100 <13 <5 43 63 44 '<40 <10 260 

:?.J~f(ij:::::•:::::::::1P.H:s.::::j::::•:::1):~:::::::::::::::::::::::::::::::::::::::::::•:::::::::::::::11
::::

1
:•

1•:•:::::::•::::::::i::::::::::::::::::•::•:::•::::::::::::::::::::•:~s.::::::::••::2.~:::::::::•:~~::::::::::::~µ:::::::1::1~:::::•::~dP.:::::::1:1~p::::: 
2/19/94 10:20 S 3600 24.0 7.5 5.70 0.40 1.60 0.89 52 9 <5 14 14 6.9 · <40 <10 100 

:~b~jij:::::::::·:::::,~:~9::::$::::::::,~i~:::::::::::::::::::1:::::•:::::
11 ::::::::::::i:::::::·:·:::::::::::::::::::::::::::::::::::::1:•: 1:i:::::::::1

:::::::::::
1:::•:•:::::::::~ij::::::::::::~1:::::::::i::1w::·1:: 1:::i;~:::::::::;p::::::::::1~::ii:::i::iiji:i:i:: 

2/21/94 10:30 S 8300 36.0 8.0 3.70 0.25 1.50 0.67 48 10 <5 <10 <20 3.5 . <40 <10 57 

•~2.ifoij•::::::::::::::1~f~q::::~t:::::::1~:~::::::::::::::::::::::::::::::•:::::::::::::1
:::::::::::::::

1::•:::::::::::::::::::::::::::::::::•:::::::::::•:::::::::::::::::::::::::::~~:::::::::•:#1p•:•:::••1k?Pt::::::•::#~:::::•::::+,1p:::::•:::#1~1i:::::::::~~•::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <5 11.3 >23.7 >7.6 1 <40 >4.7 90.7 
3/19/94 10:10 S 1600 100.0 8.4 4.50 0.53 1.70 1.30 140 21 <5 16 <20 9.8 , <40 <10 69 

:~1~~(ij:::::::::::::::~~j:9::::$.::::::::i1,:~:::::::::•:::::::::::::::::::::::::::::::::::::::::::::::::::::•:::::::::::::::::::•:1:: 1
:::::

1:::::::::::::::::··:::::•:::•:::::::::::::~~:·::::::::::1~:::::1•:·:·~~::::::::::::2.~::: 11:::::;p::1
·:

1111#1ir•:::::•:®p::::: 
3/21/94 11:30 S 26000 5.1 7.8 2.30 0.34 0.27 0.42 50 19 <5 <10 <20 <2 i <40 13 56 

·~,~~)ij:1::::::::::•::tif~q::•:$.::::::::1[?:~:::::::::::::::::•::::::1:•:::,:::::::::::::::::::•:•:•:::::•:::::::::::::::::::::::::::::::•::•:::::::::::::::::::::•::•:::::::::::::::•~$.::::::•:::#j~)j!·:::::{~P.:::•::::::#i::::::::::i4p::•::::::1iq!•:::::::::~~:·•::: 
3/23/94 11:40 S 39000 3.8 8.0 1.50 0.17 0.41 0.39 53 21 <5 <10 <20 <2 <40 18 24 

:~zj1ij1::::::::::::::f ~;~o.:::•~:::::::::::::::::::::::::::::::::•:::::::::::•::•::::::::::::::•:::::::::::::::::::::::•:•::::::::::::::::::::•:•:::::::::::::::•:•·:::•::::::::::::::::::~~::::::••:::##f ::::::::~2.i>,:::•:::::Hi::::::::::1p:1•::::::}1:::•:::::::2a:•: 11
•• 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <5 6.3 >15.3 >8.3 <40 >10.3 84.7 

• App.5.3 • 

0016623



• • • HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

HUNBCC 8/13/91 14:00 51000 0.3 7.9 <0.20 0.70 <0.10 0.10 16 <5 

6/30/92 14:25 50000 0.9 7.8 <0.20 <0.10 1.00 0.20 34 8 

11/18/92 13:30 49000 1.6 8.0 0.24 0.41 0.15 0.26 92 22 

12f7/92 14:00 S 3300 240.0 8.5 2.70 0.41 1.80 3.90 820 60 <20 <30 25 39 <40 <10 130 

J~n~?•••:••••••:••::1~fq~:::$:::::::::~t~:••~i>P.•:::j~$.iP.:•:~)::::@~p::=::qji:•••:•1;~µ•::•::#l~p:::::•:~~p•••::•::::t:f •::••:::••k2.µ:: :::::#~q:•:::::•:$.p:::::::• :i::::::::::k#P ::•:•::#19::•:::::~?P• 
12/9/92 12:30 S <20 <30 <20 <2 <40 10 28 

12/11/92 12:15 S 42000 1.3 8.0 <0.20 0.28 0.58 0.31 73 21 <20 <30 <20 <4 <40 <10 56 

:,?h1tB.~;:;;;;:;:::32.:j;5,;;;$;;;;;;:Ai#$tjpo,;;;:~~;9;;:::a.:~r::~q;~tCq;~ :@l:s.~H o;s2:::u2ad. <<:a¥· •·•~~P :~~q:''' :~2.P> \:'.f > 4P n:mo ::::·~~: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <20 <30 >30 >48 <40 <10 174 
1/8/93 13:00 S 6900 31.0 7.8 1.70 0.23 0.66 0.63 45 12 <20 <30 <20 5.1 <40 <10 35 

j:,aj~*-:::::::::::•:•:•:+~:qo.:t~:::::·•1~t~::~qqpp:!J~;q}:ia.:.9.:!];~~\i:p42.::::i:f9.p:::•:)t~t(J:~s.q:•:•••:::•~s.:=::::::•ik#$. ::•::::#*-o.:::::: :+,2.p:::=: ••••~••••• ••••41$. •••::•:Hio.::••• ·••:4t•••••• 
1/10/93 10:45 S 29000 5.9 7.9 1.30 0.38 0.74 0.33 41 22 <20 <30 <20 <2 <40 <10 31 

Jd9.i.9.fj•••••••••)o.\~5.}$•}::+#l{~19il.(fjj~~)tj):if9.:::•#~~:::::ql4:7::::::o.J.r{/#j~}••j9.p\}::Ji•••::::::k?P} =••H~o. ~2.p ......... H••·• ..... k4o}i •Ho•••••· •• 55:::• 
1/12/93 14:45 S 40000 4.2 8.0 0.86 0.42 1.20 0.14 110 30 <20 <30 <20 <2 <40 11 32 

Jh~1$.f: •: •: • • •::: J#\~s./$.: I:• H~lf :#~9®!?:s.l~::::: :~,~f:: :iqt~1 •••/pl#$.•••••• 1 l~p: H 9\~1 ••I:•::~~::•::• :: i 1: • • •: • • • • ·~~P::: •: •: #~o.::: : : : : ~2.p: • •: • •• • •~ • • • • ·: • •: ~40 • • • • •: •: 1 ~. • • •• •: ]# : •: • • • 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <20 <30 <20 >3.7 <40 >4 42.3 

6/15/93 11:30 43000 5.2 8.1 1.30 0.30 0.92 0.17 100 32 

10/21/93 11:35 S 45000 1.2 8.0 <0.20 0.28 0.91 0.24 120 39 
2/17/94 10:15 S 1200 400.0 8.7 3.50 0.54 1.50 4.10 1100 <13 <5 43 63 44 <40 <10 260 

·~dm1$.#::::::••••••••)o.Hts.\$):/:+~1~:::::••••••::::::::::::::::::::::••:::•••••••••::::::::::::t:::::•:•:•:·••::::::::::::••••••••••= •:::••?/••••>:::?••:::•::•~st •••J~•·•:. ••••·~~:·••••, ••:ij ••••ijo ••:•:nHo=·····•••1~P·< 
2/19/94 10:20 S ' 3600 24.0 7.5 5.70 0.40 1.60 0.89 52 9 <5 14 14 6.9 <40 <10 100 

~h~;ij:;:::;::::::;30:?o.••:•$.:•:•••jP.:~;::•:•::;•::;::::•••••:•••:•:•:•:•:•••••••:•••:•:•::;;;::;;;:•:•:•:•:•:•:•:•>••:;;;:;;•:•:• ••••• ••••····••••••••••••••·••••••·••·••k$•••••••••••1:1•••·• •••••rn=•• •••••ij~·•·••• •~o•••••••• 14•••· ••• ••~#••••• 
2/21/94 10:30 S 8300 36.0 8.0 3.70 0.25 1.50 0.67 48 10 <5 <10 <20 3.5 <40 <10 57 

~,z~~f}/\j)9\~1F!$}:)2.l~/f:?t)•?I\)/ff)!:\{ff}!/}///•••t·JJ: . : :. ::=:tr:=:;t ;.: \{10 :, . i~?O'!.Y•~ ijp /#10.:/ ·~~ .. 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <5 11.3 >23.7 >7.6 <40 >4.7 90.7 
3/19/94 10:10 S 1600 100.0 8.4 4.50 0.53 1.70 1.30 140 21 <5 16 <20 9.8 <40 <10 69 

~d~r$.4:••••••••••:•••1lo.:Jo.:::•~·•i::::1)t~::::::::••:·••:•:•:•::••:•:::•:::••:1:::::::::::::••i•::••::::::::::••••••••:••••••••:•:•••••••••••:•::•::••••··••:• ••••••:•••:•••••••·~s•:•••••••••1$.•••••••••••4~•••••••·•••~•••• :k4o·•••••• Ho ••~oq••••• 
3/21/94 11:30 S 26000 5.1 7.8 2.30 0.34 0.27 0.42 50 19 <5 <10 <20 <2 <40 13 56 

~1~1r.s.#:r•:::r::1):~o.::::$:::::••1~t~:::=:::::r::::::•:::•••••:::::•••:::::::::•\•t•::••••••:•:•?•:::=/:::•••:•••••••• :•••:•:::::::::::•:••:::•k$?::•••:H+o.:••:: :• k2.µ:::::•••••~•• ==••=•=~o :::::•:10 •••••••••~~•••••• 
3/23/94 11:40 S 39000 3.8 8.0 1.50 0.17 0.41 0.39 53 21 <5 <10 <20 <2 <40 18 24 

~,Z3.i~4:.:.:.;.:.;.j~;~o.:.:.$.;.:,:.:.:.;.:.:.;.;.;,:.:,:.:.:=••:••••=:.;,;.;,;.;,:,:=••:•:.;.:,;,;,:.;.;,;.:.;.;.;,:.;.;.;,;,:. •·=·•=:·:.,.· •·•·····•·•=•··• •••:::•:::::••••~$••··•: %0:·•:•·•~20.••::·•••••;a. ••••••••4o ••••·••••2.1:: ·••••••·~~••••••• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <5 6.3 >15.3 >8.3 <40 >10.3 84.7 

Appendix 5.3 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 

Cd 
µg/L 

Cr 
µg/L 

Cu 

µg/L 
Pb 

µg/L 
Ni 

µg/L 
Ag 

µg/L 

Zn 

µg/L 

HUNBCC 11/8/94 12:30 52000 0.7 8.2 <0.20 0.26 0.36 <0.20 87 9 

• 

11/10/94 11:30 S 390 120.0 7.6 5.60 0.80 1.30 1.40 260 33 <1 14 28 31 <40 0.4 180 

J11:1g1,~#::::::•:•::::n:~1~~::::~:::::•:n~:q:::::::::::::::::::::::••:::::::•••••••:•••••:•:•••••••:·•·••••••••::::::::•::::•:::::::•:•••••:••::•:::::::::•::::•••••••••:•::::•::::::41•:•••••:::•:)i•:::•:•:•••~w::••::•·:•:jt:::•••:••#q:•::::·:~t~:::::•::•~o.••••• 
11/12/94 9:15 S 33000 4.4 6.3 3.20 0.36 1.70 0.61 49 9 <1 <10 <10 <2 <40 <0.3 39 

·J~~~zj~#:::::::•::•:::::~1~q,!il$:::::::f~t~:::::::::::::i:•:•:::::•:::•:•:•:•:::•:::::••:••::••:•:::•:•=::::::::::•••••••:::••:::::::;::::::=•1:::,::::ii:::::::1::::::::::::::::::~1·:•::•::•:H:1~~'i'!i!:::~j::::••:::1::~#,·:•:••:::~#P1:::::::k<t~::::••:::1$.~·::: 
11/14/94 12:00 S 45000 1.8 7.8 1.10 0.39 1.20 0.40 78 8 <1 <10 6 <2 <40 <2 31 

.J~~~#ij#,j:J:::::•1•:i!~;Q~···•ij•::::::1!~\Qil:::•::::::•:::•:••••::::::::::::::::::•:•····•:••••••:::::••••::•:1::••••••••:•••••••:•:••1•••••1•:
1
::::•••••:•••::::•••••·:•:••••·•·:•~i·:•••·•:•:•#~~·········:~~·····:·•··1~~·:•••:•:•:i#P::••••·:·:~····:•:•:•••~~·:•:•: 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 >3.6 >39.3 >10.3 <40 <2 147 
3/11/95 8:15 S 950 80.0 8.3 1.40 <0.10 0.90 1.00 110 20 <1 <10 14 9 <40 <1 55 

~Hi~~·:::::::••••••:••:#1~~:::~:::::::n~)::::::::::•:•:::::•:::::•::::::;:::::••:::::•••:•::••••::::::::::•::::::•::::·:::::•••••:::•:•::::::::::•:::•:•••:••••••:·•·:::•·••••••:•41:•••••:•::•#:19••••••••···•$••·••
1
:

11 :::~•·•·••••·••:$.o.••· •::•:w~•••••••••:•·~~•••••• 
3/13/95 10:30 S 17000 7.1 7.8 2.70 0.12 0.71 0.48 27 10 <1 <10 6 <2 <40 <1 34 

~h~~~::•••::::•1•::::fg:~~=•••~:::••:•np:~::•:::::•:::::•:•::•::::::::::•:•::•::::::::::::::::::•:::::•:::::•:::::::::•:••:•::•::•::::•:•::::::•::::••••:•:::•••••·•:::::::::•:::::41•••••::•:•Hitj!::•:•:•:4{••1
:
1
::: •~•:::•::•::#p ::::::•••ki•:::•:•••·••#::::•: 

3/15/95 11:15 S 34000 2.4 8.1 5.10 0.31 0.78 0.45 44 22 <1 <10 13 <2 <40 <1 25 

~;~~@~•:::::n:tJ);~~Jij\/]J:::::::::::::::::::rrr::::::::::••:::•:••••:•:•••:••:::::r::::r=:·•,·••••::::•:•::::r::::::::::=: nn:::::::::::::~r :::::::::{1tj:••:·:•:••%t·••i· ••·•~~·•·• :::Jilip•::1:•:~1•:::::::. •+g: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >3 <2 >16.6 <1 31 
5/10/95 11:00 38000 4.4 8.1 1.70 0.29 0.79 <0.20 53 21 
10/11/95 12:00 51000 1.8 8.0 <0.20 0.24 0.81 0.22 93 29 
12/13/95 10:50 S 4500 74.0 7.5 6.50 0.54 2.40 1.70 97 20 3 <10 13 8 <40 <1 86 

·l·~~~~::=:>:U:jj~t~~·=:·~·u:::t~Jf~!~~::::~w·tn;•w:•U]:~d::::::~·!t~·····•1:•rnt•••g:~~····1•••·f~··•·•
1······~~::::••••••·:~·········•:1~ru:::•··· ····:~···· •••t:~ ·······,:~::= :••·•:::::•:: 

i1:2,l:t.i$!~$\'?••::::::~J~\$j\)9lp••~@9i:i\H•UHJH:J•:ru•::::=•••••n:::=::::::::::n:::••••:::•••·:::•:•::::=:::=:::••••••••·tt/•](!••:::•~1~v•·••M•······· 'HZ ·····••J4q :u:::#t••··· ·••••tit/• 
12/17/95 9:30 S 38000 4.4 7.8 1.40 0.78 1.90 0.46 120 29 <1 <10 54 <2 <40 <1 47 

)?l:t.!t:~$///:i:~;~~\$/Hi~l[MMi:i/:i:UiUUH:•:::::::::•••••••••••:=(•//H••••••}•••••::nn:u•::nn:'HH•tHH1•ttH1P.i······•:'i3.!•• !#z•• . ;;:40·'. ••••#i: ••• ,.~r•··· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 9.3 <2 <40 <1 31.3 
3/5/96 8:15 S 32000 120.0 8.6 1.60 0.35 0.89 0.65 68 10 <1 7 9 11 '9 <1 79 

.3;~/9$'·•=••'=•··••'•=••=•a:~o.•••:$••='•::1'~'4•••••••••::::::::••··••=•••••••••:••••··········•:=::::::•••''•••·=·················:·;;,;,,.:,::::':••''''•'•••••'•···············•:=:::•iii1•:::'•:::•••~$•········•·1s•·········· <2••==•:• ····'!!·· ·········~t••·······••:ra•••=• 
317/96 9:50 S 36000 2.4 8.2 0.60 0.16 0.69 0.22 95 22 <1 9 21 3 · 8 <1 82 
3tiJi3$,''.,. ,·, ... • ..... ••a·~s:• .:s:::::•::&a::.: .:. : .:. :.:. :.:.:.:.:.:.:.:.:.:.: .::::: .: .: .: .•. :. :::=:.:.: .•:• .: .::• .:.:.: .•. :. ::: .:::•• _: .:::.:::': .: .: .:'::' _::::: _::: .:.: .• .: .:::::<1 :.:. :> .: s2:: .: _: .:::_ 24::•:::::::•: s ••.:::::::.:. s::. :::. ::::::<1.:•:•::i:.Aa.:_:: 
3/9/96 10:50 S 38000 1.2 8.2 0.60 0.10 <0.50 0.27 87 21 <1 <5 3 <4 ; 16 <1 78 
$i~is$··············· ·lo·$s····~··:·:····1i'o··········:·.·: :···:·:·:·:·.·.·_··:·:·:·.·.·.·_·_·_·.···-·_·· ··:·:·:·:·.·_·_·_·_·_·_··.·.···.·.·,·.·.·.·······-·_·.·,·.·.·.·_·_·_·,·:·<1·.·.·1·_·:·_·g·_·_·_·.·1···2..-.·,···:·:°j!}_·:·_·:·· :<{: :: ::>:(::::::ui:~u : 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 >20.3 41 >5.7 >3.0 <1 46.7 
5/1/96 10:50 39000 1.8 8.1 <0.10 0.11 0.55 0.20 110 33 
10/9/96 11:55 49000 3.8 8.0 <0.2 0.12 0.70 0.34 120 31 

Appen.3 • 
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• • • HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 

Cd 

µg/L 

Cr 
µg/L 

Cu 
µg/L 

Pb 

µg/L 

Ni 
µg/L 

Ag 

µg/L 

Zn 
µg/L 

HUNBCC 10/30/96 9:35 S 6000 150.0 7.7 21.0 2.30 8.80 1.80 160 32 0.9 4 18 14 13 <0.9 142 
Jq/~Pi:~$.•:::::::::::=:~;~$:=::$=::::Jt~=:::::::,::::::::::::::::::::::::::::=••::•:::::::::::::::::•:••:::::::::::::::::::::::::::::•::::::•:::::,:••::::::::::::,::::::::::::::::~1~:::::=:=,:•#~:::=::::•:••~:::,:::•: ::Ht•:••::, •=•k4: :•::::#q:$,:'::::,,,~~•••••• 
11/1/96 10:45 S 29000 7.4 7.7 2.4 0.47 1.40 <0.20 65 24 <0.1 4 4 2 <4 <0.1 27 

.t 1m~~-..... ·.·-·-· .. tQ~~!>. ... $ ..... J~. ~-- ........ -.· ········· ·-·. ·-········· ............. · .·.·. ·-··· ....... · ..... · .· ..... -. ·.· ... ····· ................. · ....... ·. ·. ·-······ ...... :fQ .. , ....... · ... ~-- .......... ·. $ ..... · ... · ... s •. ,_,., ..... ;c:4_ ·.· .·. •. :<(l; 1 ••••• .. :.,~a:.,_,. 
11/3/96 12:05 S 30000 1.2 .. 7. 7 2.0 0.59 0.87 0.61 69 21 0.2 5 8 0.3 <4 <0.1 24 
•t il~m~::::::::::,:•:=t~;q$::::$:::::J1>.-~•:::•:::•:•:::::•:::•:::::•::::::::::::::::::::::•:••••::::::::::::::::::::::::=•:::••:•:::::::::::::•:•:;:::::•:::::::•••=•••••••=:•••:•:kt))•:•:•:j:j:j~•:::•::••::::{~j••:i:::::PA'::•::•:•:14:::•••••••1(l,1:::::•••••H:::::• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) >0.1 >3.7 >3 3.1 <4 <0.4 26.7 
1/23/97 8:25 S : 1300 65.0 8.5 1.0 0.21 0.72 0.50 62 11 <0.1 <3 4 5 <5 <0.1 23 

jJzji$.1<<•n::•••••a.:;2.s./$:t:•:r~,~•uuun:•••••u:n:u••••·•uuJ•t•••••••••:••:••:t:•t>•<•••••••••·····•,•••••::•••· ••<•••,••u••••kM••••·•••••1~:n•••• =•:k3.•• •=•t••••••• •••1~ •::•:::}P,1• -•••••••~••••••= 
1/25/97 11 :05 S 35000 2.6 8.0 1.2 0.30 0.58 0.40 77 20 <0.1 <3 <3 0.4 8 <0.1 8 
ji@i$.t'''''.:':'.:'JJqs.:: :$:'.'''.)2.f:::::::::= = =:==========::=::===:=:=:=====:::::::::=:=======:=:==::=:::::: ::> ::::::,:::::::::::::=:••> ·, ·=. :=:.-•:::: <:ci.1 :: : <3 •k? :pfH a\: AH //~?/ 
1/27/97 13:05 S 24000 4.4 .7.9 1.3 0.25 0.72 0.44 89 32 <0.1 <3 6 0.8 <5 <0.1 17 

:H¢.1i$.t:U:••::=,:13.1gs.,:•,$:••••••12.f~t:n•uu:n::::nuuu•••:nuun:•••••••••••::••••=•=,:::•••,,:t•n:••••••••••••,=••••t• •••<<HH/kM••= =•••:}3 :1a.:u:::.crn: -•=•••~- •••1p:1••• ·:•:11•••••• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <0.1 <3 <3 1.2 >5.3 <0.1 8 
4/29/97 10:35 38000 5.7 8.0 <0.8 <0.50 0.74 0.27 87 26 
10/2/97 13:10 M 50000 4.2 7.9 <0.2 0.17 0.8 0.32 120 33 
1/29/98 11:45 S 490 53 8.9 1.9 0.36 1.3 0.99 220 34 

:tt~m~u·••••·•··u:it~$·••:$,• .. At•r:n:•uu•:,::n=:r:::••••:•••••:::::::::n::::::••••:•:•:•·•·•••:::=::n:::•un:::•••••·• •=••,••··==·=· ••:n::ttH:J!>:•••. :,o:l}•••••••t4J:::nn•i3:t• =•••• ~10=• •·· .ii10••••- •·1s=g ·· 
1129195 11:45 s,F 12.5 <10 <10 1 16.5 r fa:a •=•4s.1· • ~10>·(~2'.1 1 
1/31/98 8:40 S 41000 2.4 8.0 0.23 0.2 0.6 0.21 66 21 

}i)t.i$.a.:::::::::=:::::::~r~o.::::$:::::::t.a.t{•:::::•:::::::=:::•:•:•:::•::::•:::::••:::::::::::•••••:::=••••••::::::::•:::::•::•••••:::::::::::•••:•:::::::::·:•::••:::::••••:::•::••::f10.;:::::: •k1q:::•••••t4J••••••••kiP •f1o.•••: ::k10•::::· ••@~•••• 
1/31/98 8:40 S/F 13.4 <10 <10 ! 12.8 ! <10 <10 <10 <50 
2/2198 S 40000 2.3 7.7 1.4 <0.5 0.8 0.24 80 28 

~1z.19.~.,., ... , ==·=·=·=·= ,.,.,.,,.,,$,,,J.~i~L,,,=,=,======· ,,,,,=,=,=,=,=,=,=·==========·=====================·= ,,,.,,,.,. :•:::::::••:::•••,= ·=··==·=·• •••::::nu::n:::::,#iw•:=:· ~10•••••• ••10~3•••••••~10 -~~(},:• ••••kiP:•:•••- k5.oi•••• 
2/2/98 S/F 12.5 <10 <10 <10 <10 <10 <10 <50 

4-day average [dissolved metals] <10 >3.5 I >9.8 I >6.6 I >15.4 I <10 >30.7 
5/13/98 9:12 S 1280 120 8.4 2.6 0.12 1.6 1.2 360 48 

-~l1~m~::•i:'::••••••••••~;J~:::i$•::;:::s.l$.j:•::••••::•\:\::•:::::••••:::::•:•:•::::::::;:::::•:•:=:::;,;j;\,:•::•:•:•:••:::;:::;:::::::::::•:::·:::::,:::::•:•:::••:\:\:\•\•\•\•••::•••k2.\::::::•::2.t8.\:\::::=4M;••••••:~t$.\:\::•:}e.):::;:• •••~2 
5/13/98 9:12 S/F 9.5 <2 <10 l 9.87 ! <2 <10 <2 
5/15/98 S 23600 3.5 8.0 3.5 0.1 1.3 0.09 180 32 

209 
14.6 

$.ii~i$.a.::::: •: • \ • \ •: :: :::::::::::::::$:::::::tM::::::: \ • \ • \ ::::•:::•:::::: \: •: •: \ ::•:• ::::::•:::•::: \ • \ • •: \: \ • :•:•:::•:::::• \: •: •: •: \: •: •• \ :: • \ •::: ::•::=:: •: • •' :•: •••• •::::: •:: • •: ::;:::;: :{~: •••••·::: k1 q:;:: • • • • Ht~••••:•:•\·#~ : \ • \: • • •t10. ••: • ': <2 : ::' • • •: Htt\• •: 
5/15/98 S/F 7.5 <2 <10 ! 16.3 ! <2 11.4 <2 20.6 
5/17/98 10:30 S 34900 2.4 8.6 <0.5 <0.05 1.1 <0.05 290 32 

~~~::: <:::~:g:~::!'::::::,F::::::::::::::::::::::<:;:;,;:;:,:;:;,;,:,:,:::,:::::;':::~:':~,::::,:~~,:~::;>,:,;,;,:~><,~~;,;,BIE,;,;,~~:,<,:~,~ }}~:!, '1?-:" 

Appendix 5.3 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L J&g/L J&g/L J&g/L J&g/L J&g/L J&g/L J&g/L 

HUNBCC 6/25/98 10:25 M 50100 1.9 7.8 <1.3 0.07 <1.0 0.12 32 6 
10/21/98 9:00 0 12.4 
3/25/99 15:30 ST 9.3 15800 21.0 8.0 4.53 1.24 0.31 0.428 100 28 <1 <8 17.4 2.64 11.7 <2 29.7 
·~i~!$.~iiii)i!i!i!i!i!i\i!i!i!!!i)$.fi!i!i~;~!)i!i!i!i!i!i!i!i!i}!i!i!i!i!i'i)i!i!i!i!iii!i!i!i!i!:!'!i!'!i!i!'!'!'!:)'!'!i!'!i!'!'!'!'!:)'!'!'!:):)'!i!'!::1;=:======:==:'!'!'':)::::=~i'!'!':'!'''!#~:::':l:'::l1~$•::l!'!:''#~:H!'!'!'!~!i;~:::j':';''#?.!'''!:!'!ts.1~!!'!' 
3/27/99 10:20 ST 9.3 37300 2.9 7.9 1.23 0.54 0.2 0.245 53 6 <1 <8 . 12.2 <2 11.5 <2 13.3 
•3i21i9fr····························si-i······ui········:·:···:·:···:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:···:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:<1:·:·:·:·:·:·i:a·:·:·1,.:t1~9,:,1:·:·:;;2:·:·:·:·:l1·1:·:·:·:·:·<2·:·:·:·:·;;:,·$·:·: 
3/29/99 11:45 S 9.9 40300 2.2 8.0 1.23 0.48 0.11 0.153 64 12 <1 <8 12.8 <2 , <4 <2 <10 

·3i29;gg·:·:=:=:=:=,=:·,=,=:·:=:=:·:=sr:=n:ii)JS':':·:''''':1:1:U''''':''''':·'''''''':':'''::'':':':''''''''''':':':''''''H':'''''''''':'::=':'':':':':'''::'':''':''i'''i'''''i'i'i'''i!:1:::,=,:===::<e''''OI[]'':;'<2''::''''i''i¢4::==:,:=:='=<2:=,:=:='='.;;10=:,: 
4-day average [dissolved metals] <1 <8 C!I!J <2 >7.4 <2 >8.9 

6/24/99 13:30 0 7.4 45400 2.3 8.1 <0.44 0.35 <0.05 0.07 74 12 
10/27/99 9:50 ST 9.9 52100 1.8 7.8 · <0.44 0.10 0.73 <0.061 110 69 
2/23/00 12:30 ST 13.0 27600 8.8 7.9 1.4 0.24 1 0.272 59 40 <1 11.5 24.2 <2 14.7 <2 18.7 

·~~3,po:.:.: ... :.:_:,~·~:.: .. $F.:.:.:.:.:.:.:.:.: ............. : ... ·.············································: ........... : ... ·.······················································".-~ .......... 1z.1 ... .1·:.24.b.:.1. ..... .:r2. ......... 1.e. . .r ... ·.·.·.·~z .... ·.·.·t~.J ... . 
2/25/00 10:51 ST 9.3 18200 13 7.9 2.5 0.24 0.58 0.367 35 24 <1 13.5 24.1 4.79 11.4 <2 39.4 

'ffltP9'!':'!'!::==,,p;~1!'!'!'$r:!'!'!'''!'!'!'!'!'!'!'!'!'!:\'n!i!'!'!'!'!'':!'!'\:;':'\'!'\H:\:\'!'\:'i!i!i!'\:\'!i!i\i:'\'':\i\::fi'\:'=:::=1:'i!:!'!'''!''''':':''':';'iiii:'!'!:!:'k,!:!i!i'i''1~;P:i\'1:::2§;~:':U!'!~J2=:=::''''t1l$i::=:=:,::#~:!'':''''~i;~=:=: 
2/27/00 9:05 ST 13.5 27100 5.2 7.9 3.8 0.32 0.78 0.248 50 41 <1 8.7 22.9 <2 12.7 <2 11.3 
•~&:tPQ::=:::::::::::~1>$.::::::$r::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=:::::=:::::=:::===::::::::::=::::::::::::::::::::::=:k~:=::::::':'$.~9::::[IffiEl:::::#?.:':::::::t~~~'::::::::'#~'::=::=::1~;~:::: 

4-day average [dissolved metals] <1 11.0 [!ill >1.0 13.57 <2 21.5 
6/28/00 9:39 S 12.3 48600 4.8 8 <0.44 0.05 0.52 0.153 33 8 

• App.5.3 • 
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• • • HUNTINGTON HARBOUR 

$TATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

BBOLR 8/14/91 9:30 54000 0.7 8.1 0.30 <0.10 <0.10 0.10 11 <5 

6/30/92 11 :45 53000 3.8 8.1 <0.20 0.10 2.30 0.30 46 20 

11/18/92 15:15 49000 6.4 8.0 <0.20 0.50 0.53 0.35 100 25 
1/8/93 14:30 S 20000 12.0 7.7 1.10 0.35 0.84 0.49 37 16 <20 <30 <20 <2 <40 <10 27 

:,@~~:::::1:::::::::::~f:i~~::::$::::::?t~:::::~?PPQ11::::~{~::::::t~::::::::::::::::::::::p)~:::::~r~~::::::µ4~::::::s.r::::1
:::

11 :~~::::::::::#i~t::::::1:#$.9tl:::::::~~9:1::::::::~g:::::::::'1:#µ::::::::Hi~P! 1
':

1:::::~µ:::::: 
1/10/93 13:30 S . 27000 3.8 8.0 0.55 0.34 1.00 0.33 46 20 <20 <30 <20 <2 <40 <10 19 

:1119.(~~:;,;,;,;,;,;,;,~~~p,,;,;$;,;,;,~;~;,;,;~qtjo.,;,;,;,,;#,;,;,;,;~;0,,;,;,;,;p;~~;,;,;q;4~;,;,;9;~q;,;,;,q!~'1;,;,;,;??;,;,;,;,;,;2.:1,;,;,;,;,;.~~-0.,:.;,;,;,1~0.,•,•.•.;,~~;,;,;,:,;4~·.•.:.;.:,44p;,;,;,;,41p•,;,;,;,; ~[).,;,;,; 
1/12/93 16:15 S 33000 5.2 8.3 <0.20 0.30 1.00 0.37 100 31 <20 <30 <20 <2 <40 13 21 

!,11}<$~:::::::::::::::~~~~::::~::::::~t~:::::iPP.o.:::::::{~:::::::~12.::::::::q12.~:::::µ,)~:•:::~:i••::::µl#$.:•••••1~:::::::::::1~:::::1•::H~o.:•:::::::~~o.:•::•::::w~o.:::::•:•:•~?·•::•:•::•~#P•:•:::::~1q:::•::::::?$•::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <20 <30 <20 <2 <40 <10 36 

6/15/93 13:20 48000 5.1 8.3 <0.20 0.26 2.20 1.40 88 28 

10/21/93 13:00 S 46000 2.3 8.1 <0.20 0.31 1.30 0.37 100 40 
2/17/94 11:45 S 17000 26.0 8.2 1.50 0.39 0.74 1.20 120 <5 <5 <10 <20 3.1 <40 <10 28 

~fff!~::i•i:i:i•:•:•:~t:~~i:::$•=:i:,:i••:i:i••=•=i:i:•=i=;:i:i:i:i:•:•:i:•::•:•i:i•i=•=i:••i:::i:i:i:i:i:i=•=•:•:::••i:•:i:i•;:;:•=i•;,;,i,;:;:••:•;,;,;,;,i:•::•i•i•i•i•;•i•i=•:••i•;•ie.•i:;,;,;.;fJQi••:;::•;~~q·=•=:•i•;·~·~··;•i=;:ii1P:::=::::i41q::,;:;,;,:2.?:.;.;, 
2/19/94 13:30 S 27000 · 4.9 7.3 0.76 0.25 0.87 0.51 74 9 <5 <10 <20 <2 <40 <10 100 

jri~rij:::::::1:::::::,~1#~•:::~::1•::#1~:::::1::::::::::1::1::::::::1::::::::::::::::::::::::::::::::::::::::•::::::::::::::::::::•::::••::::::::::1••:::::::::::::::::::::::::::::::w.5.•:::::::::ki!q•:::::::::?):::::::::•~2.:::•::::::i#P:::••:::k1P.::::::::::1i:::::: 
2/21/94 12:00 S 29000 5.2 8.1 1.20 0.26 1.00 0.23 77 17 <5 12 <20 . <2 <40 <10 15 

j;~~?ij'.''''.'''.'::::::~~:o.~:=:~:==:::?.;P.::::::=:::::=:::::''.''.''.''.''.''.''.''''.'::::::::'.''.'.'.'.'.''.''.''.'.'.''.'.'''.''.''''.''''''.''''''.''''.''.'.'.'.'::=::::::==:=''.'.''.'.'.''''.''''''''''.''''''.'''.'.'.''.~$.'.'.'.'.'''''.'.'f~'.''''.''.''.'.d~::==:::::4?.'.:::::::::~#p''''.''.''.~1P.::::=:::::~~:=:=:: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <5 4.3 >0.8 >0.8 <40 <10 19.3 
3/19/94 12:15 S 45000 60.0 8.9 0.33 0.35 1.00 1.00 190 41 <5 <10 <20 2.7 <40 <10 18 

:~h~;~:::::::::::::::~~i~~::::~::::::Q;~:::::::::::::::::::::::::::::::::::;:::::::::::;:::::::::::::::;:;:;:::::::::;:;:::;:;:::::::;:;:::::::::;:::;:::::::::::::::;:::::::::::;:;:~:;:;:;:::•i1\9;:::::;::+~o.::;:::::;::~;::::::::::~#p:::;:;::~~q:::::;::::?:1:::::;: 
3/21/94 13:30 S 44000 3.8 9.0 <0.20 0.23 <0.20 <0.20 80 14 <5 <10 <20 <2 <40 12 66 

~(~~{ijJ:::::::::::::)~i~P::•:~:::::)t~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1::::::::::::::1:1:•:1:•:::::::::::::::::1:::1::::::::::1::::::::•:::::~::::::::::{fq::::::::·~~o.::::::::::k?:•:•::::::1:#p:::::::::jt,::•::::::::?f :::::: 
3/23i94 13:30 S 47000 3.2 9.0 <0.20 0.14 0.40 0.61 73 25 <5 <10 <20 <2 <40 20 27 

j3.~3.1ij:::::::::::::::~~i~µ::::$:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::•:::::::•:::::::::•:::•:::•:::::•::1:::::::::::::::•::::•:::::•••:::::::•:::::::::::::~·:::::::::{1:o.:::::::::f~o.:••::::::•~g::::::::::1:#p•::••••::j~:::::::::::1$.••:::· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <5 <10 <20 >2 <40 >10 20 
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HUNTINGTON HARBOUR 

!STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

BBOLR 4/13/94 13:15 s 48000 1.6 8.4 <0.20 0.19 1.20 0.25 110 36 

11/8/94 14:00 51000 1.6 8.3 <0.20 <0.20 1.00 0.32 76 14 

11/10/94 14:00 S 39000 14.0 8.0 1.90 0.14 0.89 0.42 78 11 <1 17 3 4 45 <0.3 <10 
:11,io(94.:.; ; : . ; ; 1io$.:. ,s; :·; · 1.a:.: : ; : . i: : : :·:.:.:.:.ii: ; ; : . : . : i; : . : . : . : . : . ; ; . : . : . ; . ; : ; . ; . ; . ; . : . : ; . ; . ; . ; . ; . ; : . : . ; . : . : : . : . ; . ; . ; . ; . ; . ; . : . : . : . ; . ; : . ; . : =. ,¢1, ; . ; . ; . ; . <1:0 ; . ; . ; . ; . : . :,t=.;.:.;.; ,<2'.;.:.; : . <41),.:.;.; ~o :i. =.:. =.;. =ia; .. ; 
11/12/94 11:00 S 44000 1.7 7.0 0.60 <0.10 1.20 0.43 31 <5 <1 <10 <10 <2 <40 <0.3 24 

:11n~194;,;:;;;:;:;:;11:-0s;:;:s:;;;:;1.$:;:;;;:;:;:;:;:;:;:;:;:::::::;:::::::;:::::::::;;;:;:;:;::::,::::,:·;·:·=,::;;;;:;::;::::,;;:::;:;;;;::::;=;:::;:;;;;;:;:=;=;;:=,::;;;:;;;;;:it1:;;:;;=;;,;<to:,::;:;:;<to;;:;;;;=;:;;;2;;::;::;::<:4p;;;:::;:<o:a;;::::::::2~==::. 
11/14/94 13:45 S 46000 1.7 8.1 <0.20 0.15 0.95 0.39 79 10 <1 <10 5 <2 <40 <2 23 
jtm4194\\:J13~5<(;:s,;;;;;1.s:;:·:;:·;;;;;;;;;;:,:;:;:;;;;;:;;;;::;;;:;;;;;;:;;:,:;:;;::;;;:::;;·;·;·:;==::;;::n;;:;;;;;;;:;;:;::;;;:;;;::n:,;:;;:;::;':;;n::;;:===;:;;it1,=:;;:;;::;<to;:::;::;::<2}\:,):<t:=;;;:;=:<41t:'\;i;;:z:::;==::;;:21t:,:: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >1.3 <2 <40 <0.86 23 
3/11/95 10:45 S 14000 18.0 8.2 1.30 0.25 1.00 0.63 31 11 <1 <10 6 2 <40 <1 20 

,~f1!1(11$,,Jj;}:JP,!i0,,[,$\[/:p:n:H·:·::n:rn:HUW<<n:,:rn:rnu:;;:;;;r·:·,·:·:·:·:;:;:;;;;;;;:m;;;;;·;;;;;uu;;u·:;;;;;;;::;,:m:;:;:;;::;<t:}i;(<tO/i;}[AU,}i;<:(;i,/))4!3}'UUU<t}'i:H~O:'} 
3/13/95 12:15 S 26000 2.6 8.7 <0.20 <0.10 0.89 0.44 47 18 <1 <10 <4 <2 <40 <1 <10 

am~,11~:;:::;;;;;:::;:1:a:20:;:s:::,;:2;3,j,[,:·:;:;:;:;:;:;::,;:;:;;;:;:;:::;:,:;:::;:;:::::::::;:;;;;;:;:,;·:·:·_,:;:;:;::,;:;:;:;:;;;;_;;:;:;;_:;;::::,:·:,:_;:;::;;;:;=::;:;:;:;:;<1::;;;;;;:::oew:;;;:;:;=;<4;;;;:;;;;::<2,:;;;;;:;:;;;40;:;:;::;;,<1,,::;;;=;=;=;rn;::;;; 
3/15/95 13:45 S 32000 2.6 8.8 <0.20 0.16 0.99 0.57 39 20 <1 <10 <4 <2 <40 <1 11 

.3.f.1W~5. ............... ~~~§P..,.,~ ...... rn,.,.·.·.L. ... ·.·······························.U ...... .L.,.·.·.·.·.· ....... ·.······'·: ,.· ............ ,.L,.·.· ..... , .... .LU.,., .... -:::t. .......... it.19 .......... ~4 ........... ..:~ .......... ~49 ....... ~1 ............. 1.ey····· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >1.3 <2 >16 <1 17 

5/10/95 11:45 52000 3.0 8.5 <0.20 0.42 0.69 0.55 69 26 
10/11/95 13:15 51000 1.9 8.2 <0.20 0.16 0.73 0.27 94 34 
12/13/95 12:00 S 19000 25.0 7.4 8.40 1.20 3.00 0.98 62 20 <1 <10 6 <2 .<40 <1 63 
J4'n3t9!i,;;::;;;:;:Ji-0s:;;s:n,1.:a;·;;_·~®OO\_;,:__;;;;;;u;;;::;;;:;;:;;:;:_:;;:·,·_·:·_·:·:·;:;:;:;:;;;:;:;;:;;;:_;;:;;;;u;:;;·:·;;::;;;;::=;;;;u;:;;;:;:;;:1;;;:;:;;:::ci1-0:;:;;;;;;:;a;;_;:::;:;:;<2:;;;::n,ot40.,.:.:.:}<1!.'. !H~$::::;: 
12/15/95 11:00 S 39000 3.8 8.0 0.40 0.38 1.00 0.48 67 18 <1 <10 6 <2 <40 <1 <10 
:i:11wg!i:;;:;;;;;_;;;11:;os:_:~:;;;;;1,4;:;:::~@oo;;:;:_:_;;::;;;;;;;_:;;;;;,;:;:::;;:,;:::::::::::::;:;·;,;:;;;;:;;;;;;::::,;;;;:;:,;:;::,;:;:=,:::,::::;;_;,;;;:;:,::::;;;;;:1:;;==;:;:;;,qo,::;:;;;:;=a;;;;:;;:;;=,<2:=;::,:::.<40:.,.,.:.,<1:.,.:.:.=.<1~=.:. 
12/17/95 11:00 S 40000 2.2 8.2 <0.20 0.48 1.60 0.43 83 22 <1 <10 <5 <2 <40 <1 <10 
:i?1t1i9!i,;:;:;:;: :;;;11;-0s ;:n~;;; ;::1,4;:; ·; · :a8Qoo;_;_:_:n;;;;:;;::; :;:;_;_;;:;u;:;;::;;;: ·; ·; ·; ·: ·; · ;;:;;;:::;:;;;;::;:: ;;:;: ;:;;;:;; ; ;;;:;;;:;;:;;;;;; ;;;:;;;;;: ;;::: ; ;;:1;: :; ; ; : ; :; :.i1-0; = /H<5',;; = =;; ;;,<2/HL -¢40.; ., ; . u-.i1;; ; . ; ; . ; 1.4,.;.:. 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >5.7 <2 <40 <1 >23 
3/5/96 11 :00 S 34000 7.7 8.4 0.80 0.31 0.68 1.70 77 22 <1 <5 3 21 20 <1 31 
a,~19ir;·,·;;·:',·:·:i1:o(;s·;·,·,2·:1_·_·_·:·_·,·_·:·_·:·;;,,·,,·:·_·_·_·:;:·_·:·_·_·,·,·_·;:':·:·==;·::;·;·;·:·,·,·:·:·:,·:·:==·,·,·,·,·,·:·;·:·:·;:::·=·;·;·;·:;:<1::;::;·;·;<$)//·5·,·:::;:::;:<2:·:·:·,· ,·s;;;:;;;;;;;;<1;:;::;qo:=· 
3/7/96 11:00 S 30000 1.9 8.7 0.20 0.31 1.00 0.33 82 20 <1 <5 19 <2 . 3 <1 37 
:3111a~;:;;::;:;::;:;;:;11::o~=·;=s:::=:i:1:·,·,·:·;·;:::;;:;;;:;:;:;;:;;:;:;_;:;;;;;;:;;:;:;:·::=::·:·:·,·,·,·:·:·:·;;:;:=:;;;;;;::;;;:;:·;::;;;;;;::;;;:;;;;;;·;;;;;;_;:;:;;;;;::;;:::;:<1;;;;;;;;;::;.i$,/,;:;::4~:;;:;::;n:za:;;;:;;::;:=a;;:;:;;::;;:<1::;·;:;;;;:a4=/: 
3/9/96 12:00 S 34000 1.7 8.7 <0.20 <0.10 0.57 0.31 94 21 <1 <5 <2 <4 . <4 <1 <10 
j1~1air ,· ;' ;'; :· ;' :;:1:t:qa:' ,;s·:.: ;1 · 2.;. ;';.;.;.:.:.;.; ; ; :·;. ,·;.:.;.:. ;';.;.:.;.;.;. ;'; ; ; . : . ; . ; . ; . ; . : . : . : . : . ; . ; ; . : . ; . : . : . : . : . : . ; . : . ' '.;.:.: : . : . : . : . : . '.;.:.: ; . : . : . : . ; . :,:.it:;=;;;::::: s;;;:;:;;;;;;~;:;;:;::;;:;s;;;;;:;::LW/,/'<1 U U y2s:;:u 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 >1.7 >11 >10 5.7 <1 37.3 
5/1/96 12:10 40000 1.9 8.4 <0.20 0.11 0.90 0.45 110 33 
10/9/96 12:55 39000 2.8 8.2 <0.2 0.14 1.40 0.63 83 24 
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• • HUNTINGTON HARBOUR 

!STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 

feet umhos NTU mg/L mg/L mg/L _ mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

BBOLR 11/1/96 11:50 S 33000 3.7 7.9 1.3 0.33 1.10 0.73 66 22 0.4 4 <3 1 <4 <0.1 25 

-~VH~--------·---·.-~l.?.P. ... _~.- ... M .. _·····-·-·····-·······································- ..... _ .·.-.---- .·········· ·.- ······-·.·-·-----·-···-··-············ ... P.fi..- .... _- .. _f?_: ___ :_ - ._.@. .... _._._ ii : <4· ·· ·· ·=<o. i: ···.•·~~:•:::: 
11/3/96 13:00 S 34000 1.8 8.3 0.4 0.16 0.60 0.57 72 24 <0.1 5 <3 0.4 <4 <0.1 8 
)1f:3=1~/::::::::::::::1to.P:•:::$:::::~1~,:::::::::::::::::::::::::::::::::::::::::::::::,::•::::::::•::::::::•,••:::::::::::::::,•=•::::::::::::::::=:•:::::••,:•:::::•:•••••::::•:H~ti•:•:•••••::$::••::•::::•ij:::::: •••q:i:•::•:::::11::::::::::#liJ:::::::•:::~: 
2-DAY AVERAGE (DEPTH INT.EGRATED SAMPLE) >0.3 6 <3 0.7 <4 <0.1 20.5 
1/23/97 11:10 S 19000 21.0 8.1 1.4 0.17 0.74 0.51 62 19 <0.1 <3 5 3 <5 <0.1 20 
)?iji~t::::::::::::::JrtR~Q.//ii$///:/:?Ji::::::::::,:::::::::::::::•:::::•:::•:::::::::::::::=:::::::::::::::•:•:•,•:::::::::::•::::::::::,::::::::::::::•:::::::•:••:•:•::••:::::::~q:1:::::•::•:~~•:::::::•:•f3.•!:::::::; i?!i, •=•••••·~?.••• ::::#~:~•:•••:::• rn:::::, 
1/25/97 11:20 S 37000 3.2 8.2 <0.8 0.27 0.85 0.40 82 19 <0.1 <3 <3 0.8 6 <0.1 11 
:vi~;~1=:::::::::::::::~1i?P:i•::$/'::itt:•:::::::::::•::::::•:•:•:::::•::•::•:::•:::•::::::::::::•:••::::::::::::::::::::::•:••:::::::::::::::•••••::••::•::•:::'::::•:•:::::••••:':~Pi~••••••:::•i~:•••:•••:::f3.::::::::::::1•::::•::•:••:~::::::: •:•#M:::::::::•:~::•=:•• 
1/27/97 10:05 S 27000 5.3 8.1 <0.8 0.26 0.94 0.48 75 34 <0.1 <3 <3 1 6 <0.1 7 

:vit;~r•:•:•••::::::::1Q.1q~::::$,•:••••1t~•::•:•:•:•:•:::••::::•:::::•:•::•:•::•::::•::::::•:••:•:::,::•••,··••·••:•:•••:•::::•••:•••:••••••••:•:•:•:,::••:::::••••·•••::•:•:•:•::•:::iqi1••:••,•:••i~•:••••:••••{3.•:·•••:::•••r•••••• ••••••m·••·••i••~P:J ••••·••••:t•••••• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <0.1 <3 <3 1.3 >5 <0.1 8.3 
4/29/97 11:25 44000 2.7 8.0 <0.8 <0.50 0.96 0.55 110 29 

10/2/97 15:20 M 49000 2.3 8.2 <0.2 <0.1 1.4 0.74 130 32 

2/2/98 S/F <10 <10 <10 <10 <10 <10 <50 
4-day average [dissolved metals] <10 <10 >7.9 <10 <10 <10 <50 

·~~~·!~:::::••••:•:•:::~~;~:••;~::::::::::•:::••gM¢.o.::H!:HM'••••~~~:::::Hipl~•:::~o.;qs.:::::j:.~:•:••:•p;~r::::::::fa.tf::•:::••?~••Hnn:~:,:::::n•:~~·:. · -~~~~·-=j:••1~~z.: •••••·:~~ ·:::•:::~;··• ••••':~~:::: 
5/15/98 S 41900 0.75 8.9 <0.5 <0.05 1.3 0.34 310 36 

~!""'"""'"~~~~::~:J<:::m@@'>'~'~@m@J~~~?H4~~:::,:,@:,,m~,1~,::::]m:::::::~~r::,,::,~,,,,,J~i~''''~""'~'n:::~:~ rn~~::(:n~~"" 
4-day average (dissolved metals] <2 <10 13.2 <2 >3.6 <2 >3.6 

6/25/98 13:00 M 50500 2.2 8.0 <1.3 <0.05 1.4 0.24 32 10 
10/21/98 11:45 D 50500 21.0 8.5 <1.3 2.93 0.07 1.22 330 52 
3/25/99 ST 47800 1.7 8.6 <0.44 0.89 <0.05 0.092 81 12 <1 <8 13.3 <2 11.9 <2 <10 
:a.;iMw.::::::::::••::,::•:•::::::::§f :::::::::•::•::::::::::::::::::::•::::::::••:,:•:•:::::::::::::::::::::•:•,::•,:::::::::••••::::::••=••••::•::::::::::•:::::::::::::•::::••:::•:::,•:::::#1•:::::::•:::i$.••:::i:,,12;a:• l•••:•~2.: •::•::::1g;~::•::•::'kf• i!fiA•••• 
3/27/99 11 :20 ST 43400 1.6 8.4 <0.44 0.51 <0.05 0.122 62 6 <1 <8 12.7 <2 12.8 <2 <10 
/3.;*t?iw.•::::::::•::•::::,::,::::••i§fi\::::::::::::•:•:•:::::::::,•:•:::::::::::::;::,:::::::::•:•:::::::::::::::::::i:::!:•:::::••::::::•:::::::::::::••::::::::::•:::::::•:::::::::,::::::::#1::::••••:•::i$.i!!!]=••12;a=: 1:•,::~~•••••::::Ji.;J::::: :::k2.::::•:: ::HiiA:::• 
3/29/99 13:00 ST 43300 1.7 8.7 <0.44 0.34 <0.05 0.122 74 10 <1 <8 12.2 <2 <4 <2 <10 
:a.r:w.?iw.::::::::•:•:::•::::::::::::•$,f:!:•••::::::::::::::::::::::::•:::::::::::::::::::::::::::•:::::::::::::::::::::::::::,::••::::::::::::::::::•:•:::•::::::::::::::•:::::::•:::,:::::••••:#1•,•::•:::::•i~:::::1,,:1~;a,:,1•:•••~~::::•::::::k4::•:::::::k2.!::::•:::~1p:::: 

4-day average [dissolved metals) <1 <8 12.2 <2 >8.5 <2 <10 
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HUNTINGTON HARBOUR 

. STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb 
µg/L 

Ni 
µg/L 

Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L 

BBOLR 6/24/99 15:30 D 51100 27 8.5 <0.44 0.75 <0.05 0.263 140 55 
10/27/99 12:20 ST 1.0 53400 2.4 8.3 <0.44 <0.05 0.73 0.251 130 59 
2/25/00 9:00 ST 1.0 37100 3.8 8.3 <0.44 0.05 0.89 0.19 65 25 <1 10.0 19.4 <2 11.4 <2 10 

:::::2.~a.t.qo.:::::::::~;@.::::::~f.:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~1:::::::::::~:t::::1:==w.1,::i:::::~~:::::::::Jo.;~:::::::::42.::::::::::~~µ_:_: 
2/27/00 7:07 ST 1.0 37300 1.6 8.3 <0.44 0.10 0.65 0.26 69 46 <1 10.2 18.7 <2 10.4 <2 13.6 

LUW~!(QO.HU. ! };07 .HW~lf' .Ur f WH. ! .! .U/!HHWH.L LU.ff !!LU. \f ff i. L 'H. /Hf HUH.//!!)\ LL). !ii .U.). i U. <t. i. i. i. '.1Wf J a<>. :r: :I.::. it-2_ Li. L Uf 1 _~.LL:. L ,i;;!_:_ Li.:. 1%5.i. i 
6/28/00 12:45 S 1.0 56100 5.4 8.2 <0.44 0.05 0.85 0.367 44 21 
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• • HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

Cr Cu 
µg/L µg/L 

Pb 
µg/L 

Ni Ag 
µg/L µg/L 

• 
Zn 

µg/L 

TGoco5 )i:?~~r::::::::::J:ti~:H1$HHHHHHHH1t1~~~HH:t~~H::H:t~:::i::41~1:1:1::p,;~$.:::::::g19=::::1:9:1~:::::::::$t::::::::::?t:1:1:::H#W::u1:::1~qu1:::u::n:?:/H::H::::1~:=::1:1::=1t~:::=::::11q/=i:::u~~;~:1:: 
1/29/98 11:35 S/F <10 <10 <10 <10 <10 <10 <50 
J1~i1i!\:Hi:H/:)pij!i!!$.i!i!/i!i!H!=!/!!!~~po.p!!/HH~l~i/!:i!!a.Jf!ii!/#Pli.:i/!:ipli.~!:H!!!o.;J/1:!:i:q1ia.:::::::::t!2.i!:11:::::::2.$=:::::i:/iki~1::::::::#nq:::i):::Jt$.:1:1i;::11P!!!1:1:!:fi~1:i=::::!#iPi::::::::1qi/i 
1/31/98 10:45 S/F <10 <10 <10 <10 <10 <10 <50 

i~2.~~i/i/i!i!i/i!i!:/ii):/:!i!Hi!$.!i!i!iii!i!i!i!i!i~~P.o.Piii!iii~;3.HH!i!itif!iH#P:i2.!i!i!ii~1~i!:i:):o.;1)::::::~;~s.::::::!=!$.s.i:::::::::1=2.p::::::::::1tt),::::::::4ttq:/::::::::11:::::::::,HHP.:::::,:,:11t),:::::i::Hittq:/:::::::~~:::: 
2/2/98 S/F <10 <10 <10 <10 <10 <10 <50 

4-day average [dissolved metals] <10 <10 <10 <10 <10 <10 <SO 
!5.11aji!:!!!!i!!/1ii!111!ii!!/$.!!!!:!:i/1!!!!!!!i!!!~~~!1!!!!!!!!!~t!!!:!!:a.;~::::::)t~H!!!!#P.i~$!!:!:!1t$!!iii1:p/~3.!!:!:i!'!!~i:!/!!'!!i!2.~i:1::i:'!!k?:i:::::1:~:M/i!!i!i~i#~:::':!!iifW1!':/!iif1i~i:i/i!!:!#?!!i!i::;;;;~t:::::! 
5/13/98 11:56 S/F <2 <10 ! 2.33 ! <2 <10 <2 <10 
5/15/98 S 39400 1.3 8.4 <0.5 0.06 1.2 0.31 260 24 

:~if!:::::::::,:::::~~:!::i'::::::n;,,::~~~~m,m1;1u:w:~~u:~~::::_~:":!:::::~~:~~u,,m:~~:::w::rn~::::::::::~j~:::,l:,;,~!"'[''"'~"'""'"~!~::rnu,,~~:::H::f !:!) 
6/25/98 M 48300 1.8 7.9 <1.3 0.08 1.4 0.18 25 9 
6/25/98 M 49800 8.9 8.0 <1.3 0.09 1.2 0.34 120 22 
10/26/98 9:45 D S 47700 0.6 8.1 <1.3 0.98 0.06 0.245 18 12 
3/25/99 ST S 8220 21 8.2 2.02 2.0 0.2 0.337 84 28 <1 <8 12.1 7.4 8.4 <2 82.4 

'aj;!~9~''''.''':=:=::::::::::::::::::~~:':':'~''.':':':=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:=:::::=:=:=:=:=:=1~::::::=:=:::#~:::=1···s.02:·,r::':'~g::::::::':~;$.:::::::::':~#.:':':':':Ja.4:'.:' 
3/27/99 11:40 ST S 28600 6.4 8.0 1.06 0.84 0.18 0.306 63 51 <1 <8 10.9 <2 10.1 <2 18.0 
·tJ/211~·:·:·:·:·:·:·:·:·:·:·:·:·:·:·$.~:·:·:·$.·:·:·:·:·:·:·:·:·:·:·:·:·:·:1:::::::::::::i:,:::::·:·:::::::·:::·:::::·:,:::·:·:::,:,:=:::::::::,:::::,:::.:::::::::::.:.:.:::.:::::.:.:.:.:.:.:.:.~1.:.:.:.:.:.:~~:.:.1=.:siz-1:.=1.:.:.~~.:.:.:.:.Jt~.:.:.:.:.:¥$.:.:.:.:.:to.:$.:.:. 
3/29/99 13:25 ST S , 34900 5.2 8.2 <0.44 0.6 0.11 0.245 68 13 <1 <8 12.4 2.5 <4 <2 16.1 
·~12s1as·=·=·=·:·=·=·=·=·=·=·=·=·=·=·sF'·=·=·s·=·=·=·=·=·=·=···=·····=·=························~~~~~·~~~~~~~·:~~;~·~~;~~~.·~·~~~;~j·:·:·:·:·:·:·:·:·:·:·:·:·:·::~:·:·:·:·:·:·;:,·:·:·Effl:·:·::;:·:·:j···~~~~···j··:·:t~·:· ::::::~~:,:: 
6/24/99 15:35 D S 50200 7.6 8.2 <0.44 0.68 <0.05 0.343 130 34 
2/25/00 9:20 ST 1.0 33100 4.3 8.2 <0.44 0.134 0.64 0.187 52 36 <1 10.3 17.9 <2 10.4 <2 13.7 
·ii2siw·············tr2ir····sir·······································:·········:·:···:·······:':·:·······:·:·:·:·····.·.·.·:·:·:·:·.·.·.·:·:·:'·.·.··.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·~1·.·.·.· .. ·~t·.·1<11.2?1 ·.·.·<g·.·_·_·_·.1.91:·.·.·.·.· <~.·. UJMH 
2/27/00 7:24 ST 1.0 28400 4.5 7.9 0.98 0.215 0.62 0.266 48 38 <1 9.3 16.5 <2 7.6 <2 19.1 
:2121100:·,·:':·:·:·:-0;atf :':':s1r:·:·,·:·:·:·,·:·:·:·:·:·:·:·:·:·:·:·:·:·:·,·,·,:·:·:·:·:·:·:·='=':'=':·:·,·,·:·:·,·:·/(:·=:::///=./i/H LLU/.U.LLU.UictLLLUS.;3.LLki15:adU.:<~U.LU at U L=.<2.:u U?.6.i.' 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb 

feet umhos NTU 

pH N03 NH3 

mg/L mg/L 

TKN P04 

mg/L mg/L 

TSS 

mg/L 

vss Cd Cr Cu 

mg/L µg/L µg/L µg/L 
Pb 

µg/L 
NI 

µg/L 

.. ········--~-

Ag 
µg/L 

Zn 
µg/L 

HUNHAR 1217/92 15:00 29000 36.0 8.0 1.20 0.34 0.46 0.71 100 22 <20 <30 <20 <2 

<2 

<4 

<2 

<2 

<2 

<2 

<2 

<2 

<2 
<2 

<2 

<2 

<2 

<2 

<2 

<40 16 34 

16 

17 

22 

20 
24 

19 

48 

21 

<10 

28 

23 

20 

26 

17 

20 

• 

12/9/92 10:00 46000 6.4 8.1 <0.20 <0.10 

12/11/92 10:30 48000 2.7 8.0 <0.20 0.28 

1/8/92 10:15 s 39000 16.0 8.1 0.74 0.44 

1/10/93 9:15 s 44000 3.1 8.1 0.27 0.48 

1/12/93 13:15 s 48000 3.5 8.1 0.47 0.52 

2/17/94 10:30 s 39000 7.2 8.1 0.22 0.37 

2/19/94 9:55 s 31000 4.9 7.0 1.10 0.32 

2/21/94 10:50 s 41000 2.1 8.0 0.77 0.12 

3/19/94 10:30 s 48000 2.3 8.1 0.24 0.42 

3/21/94 12:10 s 45000 2.1 8.0 0.48 0.31 

3/23/94 12:15 s 50000 2.2 8.1 0.31 0.26 

11/10/94 13:15 s 53000 3.0 8.2 <0.20 <0.10 

11/12/94 10:00 s 51000 1.4 6.9 <0.20 <0.10 

11/14/94 12:45 s 52000 1.4 8.2 <0.20 0.16 

3/11/95 9:45 s 20000 16.0 8.0 1.30 0.12 

3/13/95 11 :15 s 39000 2.4 8.1 0.40 <0.10 

0.36 0.14 

0.33 0.11 

0.72 0.36 

0.67 0.36 

0.68 0.23 

0.59 

0.76 

1.20 

0.61 
<0.20 

0.47 

0.60 

0.77 

0.60 

0.78 

5.80 

0.47 

0.26 

0.45 

0.31 

0.37 

<0.20 

0.28 

0.27 

0.45 

86 

110 

100 

120 

54 

190 

130 

110 

91 

77 

88 

70 

69 

86 

34 

28 <20 

29 <20 

32 <20 

33 <20 

16 <20 

<5 <5 

14 <5 

17 <5 

42 <5 
<5 <5 

24 <5 

14 <1 

19 <1 

10 <1 

11 <1 

<30 <20 <40 13 
<30 <20 :<40 <10 

<30 <20 <40 12 
<30 <20 <40 11 
<30 <20 <40 14 

<10 <20 <40 <10 

<10 2.1 <40 <10 

<10 <20 <40 10 
<10 <20 <40 <10 
<10 21 ,<40 15 
<10 <20 <40 19 
<10 3 <40 <0.3 
<10 <10 <40 <0.3 
<10 9 <40 <2 

<10 5 <40 <1 

59 19 <1 <10 <4 <40 <1 0.34 0.25 <2 16 

s 50000 1.9 8.2 <0.20 0.29 80 40 <1 <10 <4 <40 <1 3/15/95 10:30 0.58 0.25 <2 13 
s 40000 12.0 7.7 3.80 0.51 66 23 <1 <10 <4 ' <2 <40 12/13/95 9:35 1.90 0.78 <4 <1 
s 44000 1.9 8.0 0.40 0.44 97 26 <1 <10 6 <40 <1 12/15/95 8:45 0. 7 4 0.27 <2 11 
s 48000 2.6 8.1 100 26 <1 <10 <5 • <40 <1 12/17/95 9:45 <0.20 0.35 0.76 <0.20 <2 <10 

3/5/96 9:55 S 44000 3.7 8.2 0.80 0.29 0.58 0.25 89 24 <1 <5 <2 8 <4 <1 24 
317/96 10:30 S 39000 1.4 8.2 0.40 0.17 0.62 <0.20 100 24 <1 7 12 2 6 <1 38 
3/9/96 9:10 S 41000 1.1 8.2 0.20 <0.10 <0.50 <0.20 100 24 <1 <5 <2 6 4 <1 22 
10/30/96 11:15 S 61000 2.7 8.2 <0.2 0.33 0.57 <0.20 120 30 <0.1 5 <3 0.3 <4 <0.9 <2 
11/1/96 9:20 S 35000 2.5 8.0 1.0 0.33 0.86 <0.20 59 22 <0.1 <2 <3 0.5 <4 <0.1 9 
11/3/96 10:20 S 36000 1.7 8.0 0.5 0.12 <0.50 0.29 100 31 <0.1 5 <3 <0.1 <4 <0.1 6 
1/23/97 10:35 S 41000 6.6 8.1 0.3 0.13 0.69 0.30 110 37 <0.1 <3 <3 0.6 7 <0.1 <2 
1/25/97 9:55 S 44000 1.7 8.1 <0.2 <0.10 0.66 0.20 87 23 <0.1 <3 <3 0.2 8 <0.1 <2 
1/27/97 11:05 S 41000 4.7 8.1 <0.8 <0.10 0.60 0.26 56 59 <0.1 <3 <3 0.5 8 <0.1 <2 

2/23/00 14:30 ST 0.1 44100 5.4 8 <0.44 0.092 0.72 0.153 220 122 <1 13.3 122 <2 220 <2 421 

.... W~W9P.:.:.: ... 1~ .~Q .... ~f.· .:.: ........... : ...... :.: .. :.:.:.:.: .. : .... : .: .:.: ........................... : .:.: ... : ......................... · ............ =.= .......... · .. = ....... ~~···· ...... ~:~. ~ .. J: . .a~.a ... I ..... "~ ... ! ::::~~::::::. ::::~~?. :•:~~M~ !H 

:::::~~~~~::::1:::~~1~~:111::~:::::1::~(:i::::0~~:°=~:1:1:::1I:1::::1:1:~1:::::~~(:f ~:::::m1°=~:~11::::·°=i:M:::•::°=i:°:7:sf ::•:::=:rn::=:=:•:•:::~:8:::::::=•:::~~::::::::::~.~$.:::1::,;H:j:,:.1 ::::·~~::::::::::~~):::•:::::::~~::::: ::::~j~:::· 
2/27/00 8:35 ST 0.1 48100 1.7 8 <0.44 0.078 1.1 <0.061 84 49 <1 9.76 25.1 <2 15.5 <2 <10 

.. ·2i.~iioo· .. )'3if:T:~(·. ·: .. T!T!T ............ r· ....... ·4-day.av~rage.cd;sso.ive.d ·m~t~1s1 .... T .. i :~ii ii!~~.~· B!3 :::::~ii 1/t;/:::r· ·~ . ~t?L 
6/28/00 9:20 S 0.1 52800 4.4 8 <0.44 <0.05 0.58 0.122 21 15 

• 
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• • • Huntington Harbor 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

TGUC05 10/26/98 9:30 D 15100 7.7 8.3 <1.3 2.93 0.57 0.153 46 34 

6/24/99 15:40 D 48300 2.6 8.2 <0.44 0.83 <0.05 0.285 98 10 

6/28/00 13:00 D 1.0 53400 4.8 8.1 <0.44 0.072 1.4 0.337 36 14 
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DANA POINT HARBOR 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 
Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L. µg/L µg/L µg/L 

DAPTEB 8/29/91 11:20 51000 0.7 8.0 0.30 <0.10 <0.10 <0.10 180 130 
6/24/92 . 11 :30 49000 0.8 8.0 <0.20 <0.10 0.90 <0.10 27 17 
11/24/92 11:30 51000 2.5 8.1 <0.20 <0.10 0.23 0.17 120 38 
2/18/93 13:00 S 41000 14.0 8.1 0.45 0.51 0.70 <0.10 74 7 <7 <10 <30 <2 , <3 <4 59 
:~18J93::::H:::::::::::H:::rn:::11::s::11111Hto:nn:iil:1000U::a2~0:1:1:1a~1H1:--.1u::::i:0;55:i:iHJ;ao::1·:::oi3ti:i:i:::2ao::::::::i:31:i:i:::::::;cr:::::::::::1a:::::::::::a4::'i::::·1:a:o,:::::'::·a:3:::::::':'~4·:·:::::::1i4o::::: 
2/20/93 9:30 S 44000 6.1 8.2 0.55 0.28 1.00 0.14 78 26 <7 <10 <30 <2 . <3 <4 29 
·i1.a0193·:·:·:·:·:·:·:·:·:·:r·:·:·r:s···:·····:u····1·:41000:··1··ts·······s·1·1···:Q:3€l:T:·p;10······0·32·······0·11:·:·:·:·:'ll~·:·:·:·:·:·:z5·:···1·····:q:···:·:·:·<:1:o::·:·:·:·~ao:·:·:·:·:3:4···········c:3··········4··········<::20····· 
2/22/93 12:30 S 47000 4.2 8.1 0.97 0.16 0.52 <0.03 94 26 9 <10 <30 <2 <3 <4 61 

1v2zi9-31::1::::HH':::::::u::::u:s:rn:::::1:0H:::::Mioo0::::::$;211:::::aj1::::::0;4<r:::::o.12::::::o;~a::::::i«l;1<r:::::::6:J:::::::::::oo:::::::::::4:H:::::::"to:::::::':«ao:::::::::::<2:::::::::::-<l:::::::::·4·:::::::::21::::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 >6 >28 >5.5 <3 <4 >55.7 
6/5/93 12:44 S 41000 5.6 8.1 0.60 0.22 0.83 0.56 67 20 <20 <30 <20 <2 <40 <10 17 
:e1a1ss::rn::::::::::::::::::rn::::rn::srn::::::1:,:::rn:48oaou::~:s:::::::ei1:::::..;020::::o.20::::::o:w:::::::oi2a:::::::::62:::::::::::2-0::::::::::~ao:::::::::<3o::::::::,:2a,::·:':::·:>C2::::::::::<!4o:::::::::i4o:,::·:··::4a·:::::: 
6/7/93 13:45 S 50000 1.0 8.1 <0.20 <0.10 0.57 0.22 110 28 <20 <30 61 <2, <40 42 51 
'617i9s'''''····,,,,,,,,,,,,,,,,,:''':':'::s':':':':'fa':':':'59®tf':':'1;$':':':'~'o':':"'io:M':'~o':-rti':':'d'oo':':':'c'a2':''':'''1'si:i':''''':':~ir':':''''';i:i20'''''''''i.i:M':':':':''st'':':''':':<1'''''':''';i:i#o'''''':':M''':':''''4a'''':'' 
6i9/93 . . . 13:00 S 500()() 1.1 8.1 <0.20 <0.10 {20 0.23 90 23 <20 <30 31 3.4 <40 18 150 
,!?/:~m~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~.,,,,,,,,t?.,,,,,,,!?P.®.Q,,,,,,~!~'''''''~~q:,,,,1Q,~!>:,,,~O!JO,,,,,P.!@,,,,,,,p~;zJ,,,,,,,,,:9.p,,,,,,,,,,,~?,,,,,,,,,,~?.P,,,,,,,,,~~q,,,,,,,,,,:?.if,,,,,,,,,,,K?,,,,,,,,,,~4q,,,,,,,,,g7::,,,,,,,,,,~~,.,,,,, 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 34 <2 <40 34 44 
10/27/93 10:00 S 9 48000 6.6 8.0 <0.20 0.24 0.89 <0.10 62 18 
4/26/94 10:30 S 48000 4.3 8.0 0.67 0.19 1.10 <0.20 80 10 <5 <10 <20 <2 <40 13 26 
W2$/94:::::::::::::::::::,::::::::::::s:::::::::1:1:::::::::::::::H::::::::::::::::::::::::::::::::::::::::::::::::::·:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::·:::<s::::::::::<to::::::::::,21::::::::::::<2::::::::::<40::::::::::12:::::::::::21::::::: 
4/28/94 9:30 S 52000 1.5 8.0 0.53 0.15 0.54 0.62 79 31 <5 <10 <20 <2' <40 <10 28 
w~$/E>4i:::::::n::::::::::::::::::::::s:::::::::1:o::::::::rn::m:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::':::·:::::::::::::::::::::::::::::::::::cis::::::::::<Jo:::::::_:<2n:::·::::::<2·:·:,:::::;.:40:.:.:_::<10:::::::::19:_:_::· 
4/30/94 8:30 S 52000 2.4 8.0 0.23 0.20 0.49 0.40 130 37 <5 <10 <20 <2 <40 <10 23 
,~1=~!>!~~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~,,,,,,,,,,J,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,~~,,,,,,,,,,~JQ,,,,,,,,,4?P.,,,,,,,,,,4?,,,,,,,,,,44q,,,,,,,,~~q,,,,,,,,,ga,,,,,,, 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 >7 <2 <40 >4 24 
5/5/94 12:45 8 48000 1.3 8.1 <0.20 0.37 0.54 0.26 89 <5 
11/9/94 10:00 55000 0.7 8.2 <0.20 <0.20 0.50 0.28 6 <5 
5/31/95 10:30 47000 1.0 8.1 <0.20 0.14 0.51 <0.20 <6 <6 
10/23/95 13:10 51000 1.6 8.0 <0.20 <0.10 0.65 <0.20 87 16 
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• • • DANA POINT HARBOR 

STATION DATE TIME Sampla Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

DAPTEB 12/23/95 10:45 S 46000 4.0 8.2 <0.20 <0.10 <0.50 <0.20 110 36 <1 <10 160 <2 <40 <10 48 

.1~1~!~$ .... ·.·.· ... 19.@. ·---~---.·.·.J~ .. -... 4~QP.9 ............... ·.· ............ : .... ·.·············. ·······························:·.··.···············:. ...... _.: .... ·.·.·"~.:. .... L .. ~19..f'.'_:_:<20_:_:_:_:<z.<JH:.:.:.~o:_:::_:_oi:m:_:.:_H35::::::_ 
12/25/95 7:30 S 47000 2.2 8.2 <0.20 0.24 <0.50 <0.20 . 110 34 <1 <10 <20 32 <40 <10 31 
!~Wg~~~::::::::•::::::t1:::::::$1:::::•J1l~'::::it,tqqo.:•:::::::::::::::::::::::::::::::::::::::::::::'::::::::'!i!!!!!:::=::::::::,:::::::::::::::::::::::::,:,::::::::::::::::•::::::::f 1:=1::::::::¥:iP!i:::::::{?i>:i!:•:'::H?.d.!::::::::f1P!i•:::::ft~•:=:::::~a.::::::' 
12/27/95 10:30 S 48000 1.7 8.1 <0.20 <0.10 0.54 <0.20 100 30 <1 <10 <20 <20 <40 <10 44 

:1~r~t~$:::::::::::::1!li:®::::::$::::::::J~-~::::Jto.~9:::::::::::::::::::::::::::::•:::::::::::•:::::::::•=:::::::::::::::::::::::::•::::::::::'::::::•::,:::::::•:::::•:•::::::::::::••f 1:::•::::::41q::•::•:::{2,p:•:::::::#?.q:::::::::f4q==::::::@)::::•:::~a,:::::•: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 <20 <20 <40 <10 31.3 
2/21/96 10:20 S , 34000 10.0 8.1 0.60 0.15 0.76 0.66 90 25 <1 <5 15 <4 17 <1 38 
:~-2.j1,9.~•·:•::::::::::•19.1~~:::::::~:::::::::n:~·::::::::••:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::•:::::::::::::::::::•:::•:::::::::::::::::::::::::::::::::::•::::::f 1:::::••••••!#$.••:•::::::)$:::::: •@::•:::::::J~····•::::::f)::::::::::~o.:::::•• 
2/23/96 10:30 S 43000 1.2 8.1 0.30 0.19 <0.50 <0.20 83 24 <1 14 10 <8 <8 <5 27 

•Y?™~$.::::::•::::::::1p:~~•::••::$:::::•:•:::1::::::::::::::::::::::::::::::::::::::::::::::•:•:::::::::::::::::•••::::::•::::•::::::::::••:•::•:•:::•::••••:•::::•::::•:::::::::•,:::::::::::::•:•:•k1•••••••••••:1~••••••1::::1~: :::::::: 1~::•:•::•::•ka.••• ••••••~$.•••• •:•:p!i:••••• 
2/25/96 9:30 S . 40000 6.6 2.1 0.40 0.29 0. 75 0.40 80 26 < 1 <5 <8 <8 <8 <5 37 

J!~!W:~$.:::•:::HH::H':$.i~:HH:~:n:::wte.::1:::w::::H:::::::::1:::uui:u:•::::::uuu::::::1:1:1:::1::::::::::i::1:1::•uuui1:::,::i::::::::::•::•:::::::u::::u::i::::::::•:•:•::::1~1·:::••::::::#~•:::•i=::::f~:·::••i·•1#~H:::•:::•J1:::i•i::::::is.i:::ui•:•~~•••••:: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 >6.3 <8 >9 <5 33.7 
10/16/96 13:35 43000 2.3 8.1 <0.2 0.36 <0.5 <0.2 98 19 
1/15/97 17:05 S 25000 22.0 8.0 0.4 <0.1 0.82 0.62 96 24 <0.1 <1 5 1 <5 <0.1 17 

,11:~~!9.!::::;';:;::::::,1!:,®.,,:::::$:;:;:::::;:!::;:::;:::;:;:;:::;:::::::::;:;:;:::;:;:::::::::;:::::::::::;:;:;:;:::;::,;:,;,;,;:::;:::••••'•'•'•='',':,;':•••••:•;::•••••'••••'·····'•'••••:••••:,!>.,,~::;,:,;,;,;,~.::;;,;::;:;:,7:;:;:;:;::; ::~····•::•::•••f$•:••••:••ftj;)::::::::~2::::::• 
1/17/97 11:35 S 30000 1.9 7.9 <0.4 <0.1 <0.5 <0.2 180 34 0.9 3 7 <0.1 <5 <0.1 21 ·1,~tiQi.,.,.,.,.,.,.,.,f:as·'·'·'s·:-,.,.,.,.s.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,o,a·'·'·'·'·'·'3'·'·'·'·'·'·'·s·'·'· :::::p:t'::::::::••k~:::::••::~&.,:1:::::::1t~::::::: 
1/19/97 9:50 S 32000 5.8 8.0 0.3 <0.1 0.72 0.43 99 29 1 3 4 0.6 <5 <0.1 10 

:1ns191:::::::::•::1::::s~soi:::::s::1:::::::10::::::::::::::::::::::::::::::::::::::::::::::::::::•:::•::•::::::::::::::::::::::::::::::::::::::::::::•:::::::::::•:::::::::::::•::::••::::::::::o;s::::::::::::3•:•:::::::::::1::•••· ••••:m:$.::•':••••••~s.:::••••:•~M•••:••:•t.i(/::::• 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) 0.3 3.3 6.3 1.1 <5 <0.1 18 
4/30/97 10:25 48000 5.0 7.9 <0.8 0.23 <0.5 0.22 110 38 
10/17/97 8:30 M 49000 5.7 8.0 <0.2 0.19 0.5 0.47 120 40 
10/28/98 9:40 0 8.1 51400 5.1 7.9 <1.3 0.5 <0.05 0.09 170 27 
6/23/99 9:00 0 9.3 47000 3.9 8.1 <0.44 <0.2 <0.05 0.06 63 9 
10/28/99 10:55 OT 10.6 50800 2.1 8 <0.44 <0.05 0.29 <0.061 100 32 

<1 
2 
3 

7.2 
7 
14 

7.6 
57 
96 

<2 
11.3 

16 

23 
8.1 

9 

<1 
<1 
<1 

56 
86 
143 

4/17/00 17:43 ST ' 37200 6.4 7.3 0.66 <0.05 0.2 0.306 100 63 <1 <8 29 <2 7.9 <2 27 
iiiUtJoo •:: :: : :::::•Ht4a:••:•::: Si:.'=:::::::::::::::::::::::::::::::::::::::::::••:::::•::::::::::•:•:::::::••:::::::::::••••:•::•:••:::::'•::•:::•::•':•••::•::::•:::::::•:•:••::•::•::::::•::: ::',iii;1': • :: :':•:••;;a::•• •I •••••21= • • • j•::: #~:•:•••:•::•to.)•:=:•:::: • k2.:::::::: [: ~~· •' 
4/19/00 8:45 ST 9.3 47300 2 8.2 <0.44 <0.05 0.59 0.153 94 54 <1 <8 29 <2 11 <2 16 

!#1:~W:o.9::::::::::::::~:~§::::::::!~f:1•!::::::::::::\::::::::::::::::::::::::::::::::::::::::::::::::::•::::::::::,:::::::::::::::::::•:::::::::::::::::•::::::::::::::::•:•:::::::::::::::::•::::::::::~1::•::::••:::#~::::•1•••••21:••=:t:•••H?\•::::::•:·t~••::•::•::•~?:::::::::1a.:::•::: 
4/21/00 11:21 ST 13.3 44100 2.4 8 <0.44 <0.05 0.44 0.153 95 24 <1 8.2 39 <2 17 <2 19 

'M2110.9.:•::'::::':•to.;~~:•'''.:'~F'':''''''':':':''':':'•::::::::::'''::::::::::•:::•'•:•:::::::•'::::•:•'='=:':~~~~·~:~~:~~:~:i~:i~~·~;~~~:~:1~;~i':'''.:'='•:::•::~'''':•:::::~:•:•:'~::'''t~'''=:;,,,,,~'~:':=' ::::;;'::::•::::~~::•:•:: 
617100 . 11 :05 OT 9:5 49900 4 8.1 <0.44 <0.05 0.48 0.092 79 28 
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DANA POINT HARBOR 

STATION DATE TIME sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn 
Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

DAPlWB8/29/91 12:00 51000 0.5 8.0 0.30 <0.10 <0.10 1.40 170 110 
6/24/92 12:10 50000 2.2 8.0 0.30 <0.10 0.70 0.30 83 30 
11/24/92 12:00 51000 1.5 8.2 <0.20 <0.10 0.30 0.18 82 27 
2/18/93 13:30 S 46000 9.7 8.1 0.28 0.53 0.66 0.17 110 22 <7 <10 <30 2.7 <3 <4 38 

•~1~t~:::::::::::::::::::::::::::::::::$.:::i1:::1:~::::::::~r®~:::~t9:::i~)::::::q)~:::i::,t#~::::::t~::::::1;~p:::::1~q:::::::::::r1:::::ii:#ri::::i::i1f~p:::::::::M:::::::::::~1~=:::::i:i::#~::::::::::~i1::::::::::1~q::::: 
2/20/93 10:00 S 46000 5.9 8.2 0.41 0.27 0.45 0.43 63 23 <7 :<10 <30 <2 <3 <4 <20 ·~20isa:,:,:,:,:,:,:,:,:,:,:,:,:,:,:,:,:s:,:,:,:,:,:,:,:,:,:,:ii'aooo::,:,tirn:,:,,a;J=:,:,:o:a3:,:,:,;,;1z=:,:,:o:4:1::,:,:,t,=:at=:,:,,f10:,:,:,:,:,:la:,,,,,,,ii:1=:·===='=:a!:i10=:=:·:,:~:w·:,:,:,:,:~2:•:=:=:,:,:•ti3•:=:•:•:•:=~,.:,:,:,:,:,ij!20:,:,: 
2/22/93 13:00 S 49000 2.3 8.1 0.40 0.16 0.43 <0.10 84 24 <7 <10 <30 <2 <3 <4 30 
:~M~,,,,,,:,::::::::::'::::::::::::,:1;!,,,,:,:,:,,~,,,,,,,,M!®.9i::::~~'Q,,:,~A:::::AAA:,:,:,!l.<1t,,,:,:A,~::•19;:~!l.,:,:,:1:0.A::•:•:•:•:•~1:•:•::,,,~?:,:,•,,,.,,~~!l.,,,,,,,:~~='''='='='~g,,,,,,.,,,:,~~'''''''''''~4.,:,,,,,:,•=M,•::,, 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 <10 >11.3 >2.9 <3 <4 >51.3 
6/5/93 13:15 S 45000 5.6 8.1 0.58 0.19 0.75 0.35 68 22 <20 <30 <20 <2 <40 <10 24 
•~@~~:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:$:;:;:;:;:;~g;:;:;:~®.~:;:;:+~;:;:;~;t;:;:#p)q:;:;:;µ.;1¢.;:;:;:p;M:::;:;q~~w;:;·;:::~:f:;:;:::;:;:g?:;:;:;R~~·;:;:;:•:~g;:;:;·::~@;:;:;·;·;:~~:;:;:::;:•+~<t;:;:;:;R~q:;:;:;:;~~p:;:;: 
617/93 14:35 S 50000 1.4 8.1 <0.20 0.13 0.51 0.20 100 28 <20 <30 46 <2 <40 34 28 
.m/:~~::,:,:,,,,,,,,,:,:,:,:,:,:,:,::::•:$.:::::,,:::~P,:,,:,®.®q\::::;;t'9,,,:,:~4:,,,~P:.~P.,:,:,,%~Q,,,,,,P.~~·=·=::9,~~,.,:,,::?:~::::,:,::::~~.,,,:•4r¥J,,,,,,,:,~~P:,:,:,:,:,$~ ... ,,,,:,:,~~ .... ,.,:,,4¥!,:,:,:,:,~~:,,,,,,,:,:3.~:,:,:, 
6/9/93 13:30 S 50000 1.1 8.1 <0.20 <0.10 0.55 0.48 95 22 <20 <30 21 <2 <40 18 26 
·s,&J93j/j/j/jjj/j/j(jjjjjjjjjjjjjjjjjjjSj/j/jjljjjj(}/j/jjj00000j;j;j3J)jjjjj~J::::c!O,llOjjjjjj0j11j:jjjjj0,4!ijjjjjJU&::::::tOOjjjjjjljjjj20jjjjjj;ct2(}:::::::::~o::::::::::23:::::::::::..;2:::::::::::<!4(ljjljj<21!:::::::::2&:H:·: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 >25 >12 <40 >17 >22 
10/27/93 10:40 S 10 48000 4.7 8.0 <0.20 0.24 0.63 <0.10 91 22 
4/26/94 11:00 S 50000 3.4 8.0 0.65 0.26 0.73 <0.20 37 10 <5 <10 <20 <2 <40 13 23 

·~?1?$,J(:::::::::::::!::::::::::::::::::$:i::i:::i::~i::::i:::::::::!!:!::!!!)!::::l:::::::::!::!!:::::!::::::::::::1::::::::::::::::::::::::::::::::::::::::::::::::1::::::::::::::::::::::::::::#$.::::::::::~~!),:::::::1::~q:::::::::::1g:/1:::::::~1:::::::::)~:::::1::::~~/::: 
4/28/94 10:00 S 52000 1.2 8.0 0.56 0.20 1.40 0.69 87 36 <5 <10 <20 <2 <40 <10 15 
·412~$i·································s···········1···············································································:·····························································<$···:·:····~rn·········<®··········i<2··········µ;Mi········µ;10·········1•···:·· 

4/30/94 9:00 S 53000 1.4 8.0 0.31 0.26 1.20 1.10 100 36 <5 <10 <20 <2 <40 <10 14 

•1?®.?$.{f[\'jf\:::::::::ii:i::::::::::::§/!\::::::~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1:::::::::::::::::::::::::::::1::::::::1~::::::::1:~~p:::=::·::#~::::=:::=:~i:::::::::~i::::::::i#i~::::::::/)~:::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 >6.7 <2 <40 >4.7 20 
5/5/94 13: 10 8 48000 1.1 8.2 <0.20 0.40 0.65 0.31 110 18 
11 /9/95 10: 10 56000 0.4 8.2 <0.20 <0.20 0.45 <0.20 85 <5 
5/31/95 11 :00 48000 2.0 8.1 <0.20 <0.10 0.42 0.22 82 38 
10/23/95 13:30 52000 2.1 8.0 <0.20 <0.10 0.57 0.20 78 12 
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• • • DANA POINT HARBOR 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

DAPTWB 12/23/95 11:00 S 45000 4.4 8.2 <0.20 0.18 1.00 0.26 110 40 <1 <10 <20 <2 <40 <10 19 
•1:~!':?.~!~$:,,,,,,,,,,,,t~,q!},,,,:,~,:,,,,,,~1,,~,,,,,4'1®.~,,,,,,,,,,,,,,,,,,,,,,,,,,,,,:,,,,,,,,,,,,,,,,,,,:,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,:,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,ft,,,:,:,:,,~JQ,,,,,,,,,~~q,,,,,,,,,f:?9,,,,,,,,,44P.,,,,,,,,41P:,,,,,,,,~2..,,,,,, 
12/25/95 7:40 S 48000 1.2 8.2 <0.20 0.25 <0.50 <0.20 170 69 <1 <10 <20 <20 <40 <10 100 

-1~~$~$:::::::::::•••t~$:!:!:::$:::::::•A:-~::::::t®.p•::::::::::::':!:::::•::1::::::::•:::=:1:::::::::::1:::::•:::•:•'::::1:::11::::::•:1
•::

1::::::::::•::•:::::'::::::::1:•:1:+t1::::1::::#JP.::•::::::~2.q::1::'!:}~q:•1::::•:f#A•:::::::kiP:i•::•11~$!! 1
::: 

12/27/95 11:00 S 47000 0.9 8.1 <0.20 <0.10 0.53 <0.20 89 24 <1 <10 <20 <20 <40 <10 13 
=l~t.~7:~?:,:,,::::,:,t~;P.~•:,,,::$.,:::,,,Jq~~,:,:,f:8.PPQ:::::::::,:,:,:,:::::::,:,,::,:,:::::::::::::::'•'••••:::::,::•:::•::,:,:,:::::,:::::::,:,:,:::::::::::::::::::::::::::::Jt:•::::::::s;tQ:••••••••4~P.,::•:,,::~~q::•••••••~4P:::,:,:,~~P••••••••M••••••' 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 <20 <20 <40 <10 37.3 
2/21/96 10:45 S 34000 8.9 8.2 0.40 <0.10 0.66 0.52 82 27 2 <5 12 <4 15 <1 25 
.~?~~1~,,,:,,,;,;,,,:,f~;J~,;,:,:,~::::::::A'8.:,:,:::::,:,i:i:i::::::,:::::::,:,i:i:i:i:::::i::::,:::,:,:,;,:,::::::::::::::::i:i::,=,:,:,:,:::::::::,,,:,:,:,::=::::::::::::::,;,:.,,=,iri-l,:,;,;,;,;,k~,:,,,:,:,:.:~:.,,;,:,:.,,;~:,,,,,:,,,:,:i$.:::,:,:.:.:~1=,=::,=,::~~•,:••• 
2/23/96 10:50 S 42000 1.0 8.2 <0.20 0.16 <0.5 <0.20 71 28 <1 <5 97 <8 <8 <5 28 
.~t~M~e.::•:•••••::::::10.:$.~:::::::$.:•••:1:1:t~::::::::::::::1:::::::::::::::•:1:1:::::::::::::::1

:::::::::
1
::::::::•

1
::::••:

1:::::::::::::::•:•::•••••:=::::•:::•::::::::1:•:::::•:::::::4J::::••:1
:
1•~•:::::::•::•:11::::•:•:::::1~:•••••••••••t~••::::::::f$:::::::::~4::•:•: 

2/25/96 9:50 S 41000 5.3 2.1 0.50 0.23 0.62 0.43 73 25 <1 <5 <8 <8 <8 <5 46 
·~~?$.$.!:::::::::::::::::~;$.~:::::::$.:::::::)~1~:::::::::::::::::•::::•:::•:::::::::::::::•:::::::::::::::::::::::::•:::•:•:::::::::::::::•:::•:::::::::::::::::•::::•::::•:::•::::::::::1t:::::::::::f~:::::::•:::~~•::::::•:•:1~•1•:::::::::~:::•:•••:::•H~1

•
1::•:::~p:::::: 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >2.7 >6.3 >0.7 >8.0 <5 25.3 
10/16/96 12:35 42000 1.2 8.2 <0.2 0.40 0.60 <0.2 100 21 
1/15/97 16:05 S 26000 36.ci 8.0 <0.2 <0.1 0.59 0.47 170 40 0.2 4 9 6 <5 <0.1 39 

•V1M~t:::::::::::•1:1~1µ~:::::::$•:::::::::t9:::::::::::::::::::::::::::•::::::::::::::::::::::::::::::::::::1:::::::::::::::••1•::::1::::::•:::••::::::::•:::::::•::::::::::::::::::::µJ::::•::':::~:::::•:::'•!:11•:::::::::•:4:•:::•:::::::•#~::•:::::~P:11:•::::::~i::•,:• 
1/17/97 12:05 S 30000 1.8 8.0 <0.4 0.27 <0.5 0.30 130 31 <0.1 3 5 <0.1 <5 <0.1 13 

·vf1i$7:·:·:·:·:·:·:·:1~:q~:·:·:·:$.:·:·:·:·:1;$:::::::·:·:·:·:·:·:·:·:::::::::::::::·:·:·:·:::::::::::·:·:·:·:·:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~µ;1:::::::::::~:::::::::::::1µ:::::::::::q:~:::::::::::~$::::::::~p;1:::::::::H:::::: 
1/19/97 10:20 S 32000 1.6 8.1 <0.2 <0.1 <0.5 0.25 96 25 <0.1 3 5 0.3 7 <0.1 16 

:111sigt·:·,·····:·.·:"i{f2it·:·.·s·:·:·:·:·Jr2·.·r.·:·:·:·····:·:·:·:r-rr.·.·:······-rr.·:············r·:·:·:·:-r:-rn-r:·:·=·:·:·:r·:·:·:·:·:·:·:·:·rrrnr·:·-:o·n-rr:·~r·:·n···•lfrr·:·o;trn·:·:·:'<s·:·:·:·:·<0·1:····-r··a,::.:·r 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <0.06 3.3 9.3 1.6 <5 <0.1 18 
4/30/97 10:10 49000 2.1 8.0 <0.8 0.18 <0.5 <0.2 100 38 
10/17/97 9:00 M 48000 3.9 8.2 <0.2 <0.1 0.6 0.37 140 40 <1 <5 9.3 <2 <4 3.3 76 
10/28/98 10:00 D , 7.8 51800 2.6 8 <1.3 0.43 <0.05 0.15 160 24 <1 13 68 14 7 <0.1 67 
6/23/99 9:30 0 9.3 47300 4.7 8.1 <0.44 <0.2 <0.05 0.08 82 13 <1 15 81 16 8 <0.1 90 
10/28/99 11:20 OT 11.3 51300 2.6 8 <0.44 <0.05 0.2 <0.061 94 34 
4/17/00 18:00 ST 42200 3.5 8.1 0.78 <0.05 0.35 0.28 63 <1 <8 30 <2 24 <2 20 
i4ii1ibtf:·:·····::::,s~oo·:·:·:·:sF::::,·:::·,·:::·::un:H?UHH:HJ<•:•HH::•:::••:•::•::::::•:::::u::::n:n•••.:.:.:.:.:.•.:.:::~~-...... :.:.:.:.•.u.:.u:<1u.:.'.i.L<8.•.•.b••28:i:::j:.:.:<'.2:.•.•.•.L9.~.·.:.:.:_:;c2:.:.:.:.:.:w.:.:. 
4/19/00 9:00 ST 9.3 42400 1.2 8.2 <0.44 <0.05 0.2 0.28 86 50 <1 <8 26 <2 11 <2 11 
4i19ioo·············9::6if·······s1-··················:·:·:·:··:·:···:···:·:·::·:·:·(:·:···:·:·:·:·:·:·:·:·:·:·:·,·.·:·.·:·,·,-:·:·,·:·.·.·.·.·.·.··.·.··,·.··.·.·.·.·.·.·.·.··.·.·.·.· .. :1·.·.·.·.·.·48·.·'j::u01s:::d.·.·.0c.2··_···11.··.·.:.·.<2.·.·.·.·.·i4.LU 
4/21/00 11:21 SF 9.6 45200 1.1 7.9 <0.44 <0.05 0.2 0.15 90 24 <1 9 37 <2 21 <2 18 
;v2:t,oo:·,·:·:·····:1foa:·:·:·,·st:·,·:·:·•·····:·u::::::::u::u:::n:::.•:•::::n::•••u••u•n••••••:••••:::•:::::.:::n•::•,::u::uu:::n:u:::•::••••u::::::::::u.:.•«1y::::u.9.•.:.[][]].:::.<2n.:•n•••1a:••••:::.:.<;2.:.:.:.•.•.1s_u.: 

4-day average [dissolved metals] <1 >3 ~ <2 l 13 ! <2 15.7 
617/00 11 :35 OT 9.6 50200 4.1 8.1 <0.44 <0.05 0.6 0.09 97 9 
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DANA POINT HARBOR 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 
Type feet unihos NTU mg/L mg/L mgiL mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

DAPTLR 6/24/92 13:05 50000 1.8 8.0 0.20 <0.10 0.80 0.30 81 29 
11/24/92 12:30 50000 1.6 8.1 <0.20 <0.10 0.21 0.29 99 36 
2/18/93 14:00 ST 47000 9.8 8.1 <0.20 0.58 1.60 <0.10 78 19 <7 <10 68 2.7 <3 <4 46 

•?i:fW~~:::=:••:cc::•::t/}$!!}/:/:ii$./ii~ijqo.p/:!:)#JHi!:$.ff !\9)#!}i••o.;$.ij\!J!qq.!:!]:f~/i:i/:i)2.P:••••:•:ut3.:/•:::••it!:!i! :•:~1A::•: }#$.Ci •••••••• f:2.:i!• .... ;;~···· ···~4•'. •{::3.$.:••··· 
2/20/93 10:30 ST 43000 15.0 8.1 0.54 0.17 0.30 0.30 81 24 <7 <10 <30 <2 <3 <4 <20 

~&o.~t::::•r:::::n:::::J::H/•$(}:::i~J)WPQP:•:::•~~;9::•::•~jf}o.;~~····:•9Jii/i!•:o.:~1·••:•/•q:~r:::::•••)nq:•,••::tMU/JM•·:·:•••.:11P:•• ···:•1~q··· ···:~2' ,... i#~:··:·••tH1•:••::•·•12.P!:• 
2/22/93 13:30 ST 49000 3.6 8.1 0.39 0.14 0.32 0.23 83 23 <7 <10 <30 <2 <3 <4 <20 
gi.~2.($.3.••:::!!!::::::::::::::::::!:::!:!$./'::::::::1~1:::::~a.pqp/!!!:!t~:!::!!!~i~:•::::o.t~a.::::!:!Q)Q!!!!!!!o.)1::!/!!!!#PJ•:••:•':!9.1!!•:•::::::~ij!::•::!:!:!:#J::::::::::fiP!i:••••••#$.o. ••,•••::H:~''//:::: !#~!i!!i!!!!'!#~'::::::::f:2.p::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 <10 <30 <2 <3 <4 >13 
6/5/93 14:45 S 46000 5.3 8.1 0.25 0.16 0.73 0.36 49 16 <20 <30 <20 <2 <40 <10 24 

~@~~i!:J:t\Ji::::::::::t]::::t:/it/J9.pqp//::f~/\~!~U#P.1?Pi••••qJ1:::::::o.t$.1::::::•p:~5.//:/:•:•fw.:•::•:::::~t::•ttH~•:•:::•••:f*fi:::::i!#*-o.••::::•:::1?• .. , <fq:,·::;·':.;w_, ::: .. : 24.· · 
617/93 15:30 S 50000 2.4 8.1 <0.20 0.12 0.57 0.14 78 23 <20 <30 46 <2 <40 22 19 
~i1.J~3.);i•H!:/:::::ii/:!f •:::•:•::•:•::!$.•:;:::!f;:1~:!•H!$.b.Mq::;:::~i~i!:H::~11::;:/#!).J~q;;••!<iJ!i:i:::;io.l$.9.!ii::•;P.tte.!iii!i!ii1®!i!iii:::;~~••::::::;::#gq;;;:::•:ii~q:;•::••••:s.~:;:;;•;•:/ik~ ;;;:::::Mo.:••::::!~HPHHi/H)\!ii•i• 
6/9/93 14:15 S 50000 2.3 8.1 <0.20 0.11 0.44 <0.10 94 19 <20 <30 52 <2 <40 20 18 

~i$,i~3=/)i!!iiii!!!:i::::::::::::::::::::$::':::::::1~:::::)$,qpo.q///:::~:~:•:::::~;1:•:•:#q:2.q:':::o.)a.:•·•••:9[$,~'······q:1:4::::•••:·:~1•:::•::::::~o.::::······#~o.•::::::::fa.q••••·•:•:#gtj!•••••· <2 ······•••flfO.•::: ::::•2.$:::::::•::g~:: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 >17 <2 <40 >8 >18 
10/27/93 11:10 S 16 48000 5.1 7.9 <0.20 0.23 0.71 <0.10 89 22 
4/26/94 12:00 S 52000 2.2 8.0 0.74 0.16 0.69 <0.20 52 16 <5 <10 <20 <2 <40 11 18 
4f.?e&W''•'·'·:·,·•·•·,•,••'•'•'•••••••$''•'•'•')~·············•·,,,.,,,,, ••• ,,, ... , .. , .•...•••••.•...•.• ,,.,,.,., ..•.. ,,.,., ..•. ,, ,.,.,,.,.,,. :'••·········••, •••:•::::::::::•:•::•:•••,•••'#:$:::::::': f~p::: :•: :2.?··: ••::·:~i:•:._:::Mq 'n::~n~f cn:~1::::::: 
4/28/94 10:35 S 52000 1.6 8.0 0.41 0.19 0.56 0.51 60 29 <5 <10 <20 <2 <40 <10 13 
~(.2.S.i'$.#!•!::::::::•1::::::•:::•:::::::::$.:::•:•::::1~::::::::•:•:::::::::::::::::::::::::::::::::::::::::::•::::••:•••:•:::•:••::::::::;:•:•:::•:::•:::•:::•:::•:::::::::::::::::::::::•:•:::•:•:•:;:::;:1$.••:•:•:•::kiP./:•• •:::tio::::: ••'ft••:,:•::::#M•:::::::~1q:)'!:!•!•)~•::::: 
4/30/94 9:30 S 52000 1.4 8.0 <0.20 0.19 0.58 0.43 32 18 <5 <10 <20 <2 . <40 <10 10 

1@Qm1:::::::;:::;';''':'':::::':':::::$::::•::::'1P.:'.''::,:::,::::'':::::::,::'::::::::::::::::::::,:::'':'':::•,••'''':'::::'''':'''.:'::::':'''.'''::::::::':':':::::::,,::::'''.'''.:':'''''''.'':'':'::'fs,':::::::::f1q:::,:''''.¥gq:: ,·•:··~~2.•·••••:•::#~o.••••·:::11µ:•:••••••)~·••••· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 >7.3 <2 <40 <10 17.3 
5/5/94 14:10 12 48000 2.6 8.3 <0.20 0.32 0.65 0.14 93 <5 
11/9/95 10:45 55000 0.6 8.2 <0.20 <0.20 0.84 <0.20 74 14 
5/31/95 12:00 48000 3.1 8.1 0.29 0.13 0.56 0.52 39 21 

• App.5.3 • 

0016639



• • • DANA POINT HARBOR 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 

Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

DAPTLR 10/23/95 14:10 54000 8.1 <0.20 <0.10 0.5 <0.20 71 12 
12/23/95 11:45 S 48000 4.0 8.2 <0.20 0.16 0.85 <0.20 120 26 <1 <10 <20 <20 <40 <10 15 
JZ'23/95U}HHH!:\JH/$(!H:16jj/410Ql)}jU\H::::ntn:::::::::n::::::::::::::::::::u}:::::H{\::::::::u:::n:H:::nr:HHHHH:<1:::::::::::<:HFH·:<20::·:·:·:·<20;:•::::::<4ti:·:·,·:·<1ti:·:·:·:·31·,·:··-
12/25/95 8:10 S 47000 0.9 8.2 <0.20 <0.10 <0.50 <0.20 120 33 <1 <10 <20 <20 <40 <10 33 
:iZJ~$J9S::::::::::::::::::::::::::::::s::::::::::1a::::::4aooo:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .. 1::::::'':':¢1:o::::::::<20:::::::::i<.20:,,,,:,::<4o:,,,:,::<10:,:,;:::21;:;:;, 
12/27/95 11:35 S 48000 1.9 8.2 <0.20 <0.10 <0.50 <0.20 88 22 <1 <10 <20 <20 <40 <10 16 
:iz121,e(r:·:·:·:·:":Tr:-:·:·:·:·s·:TrY.a.a:·:"•Vooo-r=rT:":T•T:·:·:":·:-:·:·r:·:·:·:·:·:-:-:·:·:·:rr···:·:·,·:rr·······:-··:-.-,·:·:":·.-.·,·:·:·:·:r-:-:,4:·······:-·dii:",-:-:-<20:-:·:-:-:<20,·:-.-.-.:.:4a·,·,····<10-:·:·:·: 13-.-.-, 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 <20 <20 <40 <10 23.7 
2/21/96 11:30 S 35000 3.2 8.1 0.30 <0.10 0.52 0.25 76 27 28 <5 11 <4 21 <1 25 
W~V$~:,:::::::::::::,:,::::::•::::::::~:::::::::)~::•::::::::::::::•:::::::::::::::::;:;;:::::::::::::::::::;:::::::::::::::::::::;:::::::::;:::::::::::::::::•:•••••':•::::::::::::::::::::=:=::::::::11:::,:;::::::f#'•:::::':::'$!::::::::::••k?•!:':::::::~::::::::::::~1:,:::::•::~$.:::,:• 
2/23/96 11 :40 S 43000 1.3 8.1 0.20 0.15 <0.50 <0.20 72 23 <1 <5 <8 <8 <8 13 24 
~~~¥$$!//!i!i!ii••••:••::::::::::::::•~::::::::::1::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::•::::::::::::•::::::::::::::::::•::::::::::::::::•::::::::::::#t:::::::::::~:::::::•:::::1p:•::::::::::{~::::::=::::•#~:::::::::•4$::::•:::::,$:••::• 
2/25/96 10:30 S 44000 2.6 2.0 0.30 0.23 <0.50 0.24 73 21 <1 <5 56 <8 8 <5 31 
~~#/$.~••••::::::•:::::::::::::•::::::::$.::::::::::i~:::::=:::::::::::::::::::::•:::::::::::::::::::::::::::::•••:•::::::::::•:::::•::::::::::::::::,:•:•:::::::::::::::,::::::::••:::•:,:::::::::•:::•••!#t•::::::::::1s,:::::::::•)~:•:::::•••••~::::•:•:•:,:•:t~:::::::•::f~!:::::•::M:::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >2.7 32.3 >3 >3 <5 21.7 
10/16/96 13:50 41000 5.6 8.2 <0.2 0.51 <0.5 0.28 83 17 
1/15/97 17:50 S 26000 8.2. 8.0 <0.2 <0.1 <0.5 0.20 110 28 0.2 3 20 1 <5 <0.1 12 
Vts,¥$t:•••:::••:::::::•:::::::::::,::•$:::::::::~~J:::::::::::•:•:::::::::::::::::::::::::::::::::::::::::::::::,:::::::::•:::::::::::•::::::::::::::•::,:::::::::••••:'::::::::::••••:::::::::::::1p11::::::::::i::::::•:••:::~:::,::••••• M•••:•:::::::#$ #it1:::::,:•)i:':•••• 
1/17/97 12:50 S 30000 2.0 8.0 <0.4 <0.1 0.55 <0.2 72 22 <0.1 3 <3 <0.1 <5 <0.1 8 
:m1.¥$t::::::::::::::::::::::•:::::::::~:::::::::::,:}:::::::::::::::::i:::::::::::::::::::•:::::::::::::•:::::::::::::':::::::::::::::::::::::::::::::::•:::•::::•:•=:••••,:•:::::•:•:•:::::::::::•:;:#P.11:::•=::,::'a.::•=••::;:::::f$,;••:::::::qJ:':::::;::•#$.::•::::::#P.;1:::::::•::~:•,•:::: 
1/19/97 11 :05 S 32000 3.0 8.1 <0.2 <0.1 <0.5 <0.2 110 26 <0.1 3 <3 <0.1 <5 <0.1 8 
)(t~r,$.t:::::::•:::::::::•::::::::::::::$.:::::::/)f)?/l/:::::::::::::m::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::•::::::::::::::::::•:••:::•'•:•:::::::•:•:::::::•:::::::::tp\1::•::::::::~···,::'::•:••J'''!l/::::••q;~:•::•:::::::t~··:::•:=•#~]1::::•:•::•~:•:•:::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <0.1 3 >4 0.43 <5 <0.1 9.3 
4/30/97 10:40 49000 2.4 8.0 <0.8 <0.1 <0.5 <0.2 86 29 
10/28/98 9:40 D 8:1 51400 5.1 7.9 <1.3 0.5 <0.05 0.09 170 27 <1 11 63 9 7 <0.5 54 
6/23/99 9:00 D 9.3 47000 3.9 8.1 <0.44 <0.2 <0.05 0.06 63 9 2 15 1117 10 9 <0.5 65 
4/17/00 17:23 ST 47300 2.7 7.7 <0.44 <0.05 0.27 0.245 100 43 <1 <8 38 <2 19 <2 14 
Nf1.@~::::::::::::1t.'.$.'.:::::::$.!¥.'.:::::::::::::'::::::::::;';:;:;:;:;:;:;:;:;:;:;:;:;:;:;:;:::;:::::;:;:;:;';::::::::::::';';:;:;:;:::;:;';:::;:;:;:;:;:;:::;:::;';';';';'.;';';:;:;:;:;:;:::;:;:;:;#t::::::::;:;~a.;';'.;l:-:.12~.:.:.1:;:;'.k?';:::;:;:;:11:;:;:;:::;'.4g::;:::::;'~t.:;:;:; 
4/19/00 9:30 ST 16!8 41600 3.6 8.2 <0.44 <0.05 0.2 0.275 98 55 <1 <8 22 <2 21 <2 <10 

~i.t9.fqt>, __ ._._ .. _. -~-~P._._ ... ~f'._. ___ .. _._._::_: :_._._ .. _ ... _ .... _._ .. _._ .. _._._._.:._._._._._._._._._._._._.,.,., .... ,._._._._.,,:.,:.,.,.,.,._.:.:.,.,_,_,_,_,.,._ .. _.,.,.,.,.,.n.,.,., ... ,.4~,.,.1•-•-•2.1.•.•·''·- -~~- .. -.. -.-11 .. ,._,_,_,_ft, ....... "',~----
4121100 10:39 ST 15.5 43600 2.4 7.7 .44K 0.05K 0.44 0.153 110 76 <1 <8 32 <2 13 <2 18 

4121roo..-... )o:~/T.Tsf!:.T:T!: •: ::.·.-.-.. -.·.-.-.·.·.· .. -.-.-.-.-.-.·.-.: ... ·.-.4-day· av·eraoe· t~is~o·1ved·m·eta;si'·.-.-.- .. ·.-. =~---·.·.·.---=:··· ~-----:~-----r·:~~: • • ,·---=~------.---.~l----_-

Appendix 5.3 

0016640



DANA POINT HARBOR 

STATION DATE TIME Sample Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn 
Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

DAPTLB 8/29/91 13:25 51000 3.00 8.00 <0.20 <0.10 <0.10 <0.10 93 59 
6/24/92 13:30 50000 2.20 8.00 <0.20 <0.10 0.60 <0.10 150 47 
11/24/92 12:45 51000 2.90 8.20 <0.20 <0.10 0.27 0.30 49 20 
2/18/93 14:15 S 44000 16.00 8.10 <0.20 0.57 1.30 0.21 120 25 15 16 32 2.3 <3 22 74 
2t1.a19a·'·=·=·=·=·=·=·=·=·,.,.,.,.,·=·=·s·=·,·=·,·=·s='='='='iitetiob'''''t6'.0t)'.'$'i1.i'''<d'20''''''i.i'S$''''''b't;it'''.''''o.2iJ'''''''''140'''''''''''2!J'''''''~t'''''''''<ii1.i'''''''''#3o'''''''''''<Z'''''''''''k3'''''.,,,.,<'4'''''''''·'5$'.,.,, 
2/20/93 10:45 S 43000 9.10 8.10 0.56 0.11 0.31 0.36 85 26 <7 <10 <30 <2 <3 <4 <20 
morsa:::::::::n:::::::::::::::::::::s::::::::::1:a:::::::Klrooo:::::1s;.oo::::si10:::::o:40::::::s.1s::::::o:2S::::::::os1:::::::::~10:::::::::::!2~:::::::<1::::::::::i.;10:::::::::<30::::::::::z:2:::::::::::<a:::::::::::<4:::::::::<:w=:::: 
2/22/93 14:00 S 49000 4.20 8.10 0.39 0.13 0.28 <0.10 76 23 <7 <10 <30 <2 <3 <4 <20 
.2r2219s::i:::H::rn::::::m:::::::::::s:::::::::::$::rn:::iitoooo::::::s;:.~o:::::e;10:::::0;~1::::::oi12::::::012.e:::::<t00:::::=:::::®:::::::::::2&:::::::4=:::=:::::«10:::::::::,;30::=:::::::;.;z:::::::::::<3=::::::::::<4:::::::::::~n:=::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 <10 <30 >0.7 <3 <4 >25.7 
6/5/93 14:45 S 48000 5.50 8.00 <0.20 0.13 0.75 0.32 91 25 <20 <30 <20 <2 <40 <10 26 
e151~:::::::::::::::::::::::::::::::::::s:::::::::::1:o::::::Aoooo:::::1:so:n::1rno:::;;o:20::::::o.1t::::::011i::::::::0H1a::::::::::::1n:::::::::::21:::::::<20-,n:::::,c;so::::::::::oo:::=::::::::<2::::::::::<4o=:::::::::4a::::=:::::A3l::::: 
617/93 15:50 S 50000 3.30 8.10 <0.20 0.10 1.80 0.19 60 18 <20 <30 44 <2 <40 15 23 
sttJ~31\11:1:1:::::::::::::::::::::rn:::s:::::::::::1:~::::!11~000Q1:1:l4,301jljl$j()(l1Jittlil;2.01111110i10j1!11!1.1;1>~1:::::::1>~Z:::::.:::::841l:1:::::::1$::::::<20::::::=::<SQ1111!1.:1=39=.=:::::::,~z::::::::::i'40=::::.=::<1<r:::::::: 2~::.:.: 
6/9/93 14:30 S 50000 2.80 8.00 <0.20 0.12 0.38 0.12 87 16 <20 <30 <20 <2 <40 20 34 
~l9J~3:::::n:::::::::nr:::u:n:s::::::rn:ta.::::::!5oooo:::::,.20:::::a.10:::<o.20::::::o:11:::::::o,®::::::::1nz:::::::::100::::::::::::2+::::::;;20:::n::::<ao:::=:::::it20::::::::::<z::::::::::<4o::::::::::1s:::::::::::is=:=::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 >30 <2 <40 >22 28 
10/27/93 11:30 S 11 47000 3.80 8.00 <0.20 0.33 0.46 <0.10 100 31 
4/26/94 12:25 S 51000 3.10 8.00 0.59 0.16 0.45 <0.20 41 10 <5 <10 <20 <2 <40 15 21 

~&.~(.~4, ...... -.·.······················§ .......... J1 ................ ·.···································································································································~~-......... 4~P. .... -... -~o .......... :~~·.·.·.·.·.-t.4.0. .......... ~J ........... 2.~ .... -. 
4/28/94 11:45 S 48000 1.80 8.00 0.33 0.17 0.53 0.52 77 32 <5 <10 <20 <2 <40 <10 14 
4!281941:::::::::::,:::,rn::::::::::,:s:::,:::::,,1:5,H11HHH1!!1Wlilil11i1111!:::::::1:::1:::Hlil::::::,:,::::::::1,:::::::::.:,HliHJ::::::::::,:,:::::,:::::::::::::,:,:::::::::::::::::::,::::o1:$::,:::::,:<10:::::::::-.20::::.:.:::<Z'l':::::::<40]::.:.:.:•,:1<):::.:=:::.1~.:.'.: 
4/30/94 10:00 S 52000 1.80 8.00 <0.20 0.18 0.66 0.44 57 25 <5 <10 <20 <2 <40 <10 <10 
4130/9f:::::::::::::::::::::::::::::::s::::::::::t1::::::::n:::::::::::::rn::::::::rn::rn:::::::::::::::::::::::::::::::,::::::::::::::::::::::::=:::::::::::::::::::::=:::::::::=::::::::::::::::::ics:=::::::::<10:::::::::<20::::::::::-<2:=::::::::.:40:::::::::<1:o::::::::::16:::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 <20 <2 <40 >3.7 19 
5/5/94 14:30 8 48000 1.80 8.20 <0.20 0.25 0.7 0.33 75 13 
11/9/94 11 :00 55000 0.42 8.20 <0.20 0.22 0.54 <0.20 110 21 
5/31/95 12:15 55000 2.20 8.10 0.21 <0.10 0.32 0.37 42 20 

• App.5.3 • 

0016641



• • • DANA POINT HARBOR 

STATION DATE TIME Sample De1?th EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
Type feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

DAPTLB 10/23/95 14:25 54000 0.60 8.10 <0.20 0.13 0.52 0.20 57 10 
12/23/95 11:55 S 47000 3.70 8.20 <0.20 0.17 0.52 <0.20 110 27 <1 <10 <20 <20 <40 <10 16 

·Jw?~i:~~::::::::::::t?;~H~::::::~::::::::::1~1~:::~t<!i*-t:::::i:::::::::::::::::::1•::::::::::::1=:::::::::::::::::::::::::::=:::::::::::::::::::::::::::::::::::::::::::1:::::::::::::::11::::::i::~~A:::::::::#tq::. ::::f?q:::::::ii¥i1::•::::~1µ1:HH:::~$.:::::: 
12/25/95 8:20 S 48000 1.30 8.20 <0.20 0.13 0.57 <0.20 180 62 <1 <10 <20 <20 <40 <10 23 
:1t12$i9s:::::,:::::,:,=ff21f::,::~v,:::::::i2:13:::4iS'(i®r::::::•:•::!::::::::•:::::::::::•:•::::•:::::•!:::!:::::::::::::::::•:::::::::::::::,::::::::':•:•:':::::::::::•::::::•:::::::,::;;::t:::••::::'lc;to:::•''::~20•::••:::•iii20':::•:::~4{)':::•'•:~1d:::,:,:::2a:::•:: 
12/27/95 11:45 S 48000 1.00 8.10 <0.20 0.19 0.53 <0.20 89 44 <1 <10 <20 <20 <40 <10 10 
)2.t.2.ti~~:::::::::::;J~$.p;,::::$.;::::::::j~;~:::Mp,@:::::::::::::::;:::::::::::::,::::::::::::':::::::::::::::::::::':::::::'::::::;'':::::,::'.:::'::::::::::::::,::::':::'.:::::::::::W:t::::::::8~!X::::::::;:$,':::::::'::::~~:::::::::'•#4q:::::'':J#1A:::::::'f:iq:::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 >1.7 <20 <40 <10 >27.7 
2/21/96 11:40 S 36000 2.10 7.90 0.30 <0.10 <0.50 0.30 49 11 <1 <5 11 <4 14 <1 26 
~~~~~:t::::i:::•tit~t::::$.:::::::1::::::i~!H:i:i::::::::::::::t::::::::::::::::::j::•:::::::1:•11::::i:i:!11::::::::::::1::;::::::•H•:;:::::;:•::::,:::::,::::::::;:::::::::::::::::::•:#t:::1:::::::~~:••::•::::::~:::••:::•::•:~2.:•:::••::::14::::::::::::#J'\::::::::~p::::=' 
2/23/96 11:50 S 43000 1.50 8.20 <0.20 0.20 <0.50 0.24 91 34 <1 <5 12 <8 <8 <5 24 

~Y*W$.~'.'.'.''.'.''.'.'.''.'.'.'J~;.4~'.'.'.'.''.$.::::::::::::~:~::::::::::::::::::::::::::::::::::::''.''''.'.''.'.''.''''.'.''''''.'.'.'''''.'.'.'.''.'.'.'.''.'.'.'.''.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.'.''.'.'''.''.'.'.''.'.'.'.'.''.'.''.'''.''.'''.'.'.'.'''.'''.'.'''.'''.'.~J'.'.''''.'.'.'''t'.::::::':::::~$.::::':'::::~~::::'.'''.'.'.'.'.~'.''.''.'''.'''~$.''.'''.'.''.''2.$.::::': 
2/25/96 10:40 S 45000 2.10 2.10 0.20 0.22 <0.50 <0.20 84 27 <1 <10 <8 <8 <8 <5 16 
~;~s,!$~:n:::::::HH:M~~~:::::l1:r::1:::ri1$.::::::r:::HH::H::H1:H::::::::H:::::::::::::::•::::::::::::::::::::::::::::::::::::::::::!f::::i::•:::::::::::::n::::::•H::::::::::i::H/J::::::::;:::a.:••::::::::::@::::::::::::H;~::•:::,::::1J:•:::::::1:11$::::::::::11::::::· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >5 >10 <8 >8.3 <5 29 
10/16/96 14:05 40000 1.0 8.2 <0.2 0.34 <0.5. 0.65 110 20 
1/15/97 18:05 S 27000 3.4 8.1 <0.2 <0.1 <0.5 <0.2 90 26 <0.1 3 <3 0.5 <5 <0.1 9 
V1'5.i.e.t:':'''''''.:':''f~;~W'.''''~'=':':''':~'$.:':''':':':':':':''':':':':''':':''':':':':':':':'.''''='=':':':''':'='='='=':':'='''.:'''.:''':':''':':''''''':':':':':''''''''':''':':''':':''''':';;q'}''''''':':W''.'':'''.'':':~$:''':·• : p,:a.::· :::: #$. 1::::::::#p\1::::::::::~:::•::: 
1/17/97 13:05 S 31000 2.0 8.0 <0.4 <0.1 <0.5 <0.2 120 26 <0.1 3 <3 <0.1 <5 <0.1 10 
!Vtti.$.f ii!!:u:::::ja.;p~!!i)i!$.!i)ii!!Hl~:H::::::::::::1:::i:::::::::::::::::t::::1:1::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::•::ij:J::::::::::a.:::::::1:':::1~1::1::1:::::~¥:::1:•:1:::#~:::::::::#Pi1::::g1::1q:•::•1 
1/19/97 11:10 S 32000 1.9 8.1 <0.2 <0.1 <0.5 <0.2 120 32 <0.1 3 <3 <0.1 <5 <0.1 6 

:trt9191::nn::::nn::wM:m::srnn:::::s.1r:::::Ym:nn:m:)m:::m:::1uuu:1::n:>u:w:w:.:< :.:::.:.:.u:.::rn:.:.H:.:.=.rn :.:.:.:: :.1.1.1.:.1.: •<0:1:n.:.:.:.l.:.:.:::.:.: ... 3.:.n:.:.:oA:.:.:.H:<s.:.:.:.:<0:1:.:.:::.7:u::· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <0.1 3 <3 0.6 <5 <0.1 8.6 

4/30/97 10:55 49000 2.2 8.0 <0.8 0.38 <0.5 0.20 78 28 
10/17/97 10:15 M 48000 2.6 8.1 <0.2 <0.1 0.5 0.24 99 30 <1 <5 5.2 <2 21 <1 46 
10/28/98 9:00 D 9.3 52200 3 8 <1.3 0.42 <0.05 0.153 150 22 <1 15 77 13 8 <1 84 
6/23/99 8:45 D 12.4 47600 5.2 8 <0.44 <0.2 0.056 <0.061 84 10 <1 17 81 14 8 <1 84 
10/28/99 11:48 DT 13.3 51000 1.5 8 <0.44 <0.05 0.29 <0.061 110 55 

4/17/00 17:30 ST 42500 2.2 7.8 <0.44 <0.05 0.41 0.245 94 25 <1 <8 33 <2 14 <2 17 

i4htroo:: · ,·: · .:::: · m30uu sr:. ::: : ::: :.::::::: ::::: .u:m:::: :.:.:.: .:.: .::.: .::.:_:.u.:.:.: .:.::: .: : :.:.:.:.:::.: :. :.:.:.:.• .: .: .•.•.:.: .:.: .:::.: :. '.:.:. :.:.: :.:.:.: .:. :.:<1/.:.:.:. :<au:.:t:::::aa : :i•u::k~H=\/:1$/:i:Ud~:>u ?o./:: 
4/19/00 9:15 ST 6.3 43400 3.6 8.2 <0.44 <0.05 0.23 0.245 96 41 <1 <8 24 <2 13 <2 10 
4f1~roo:·:·: :·:: j9,i5::: :·:sF :·: :·:·: :·: ! :·:·:·:·(: ! :·: 1: :·::·: :·:·:·: :·:·:·:·:·:·: 1 i :·:·:·:·:·:·:ii::: ::rn :nu:·:w: ><>'HH\/\H\L/i<:tUHU:<8' Ll)22YL.L<2.LU.U.tt.U.U.)-g:_::_:_:_<10.:.: 
4/21/00 10:51 SF 12.4 43600 2.4 7.7 <0.44 <0.05 0.44 0.153 110 76 <1 10 40 <2 20 <2 18 
4~1tao·r:T.T.1d:3!iT:".·sr.·.-r·-r:·.···.·.·.·.·.··.·.··.·.···.·.·.·.·:·.-r.· :·.·.···.·.·4~da~ average cc11sso1vect:meta1sJ! U: ! ::::r:::U;f. ••e19 .. -=~- .. j\11:'.3 :if-:; ... 'J;s···· 
6n/OO 12:00 DT 9.3 49600 7.1 8.1 <0.44 <0.05 0.65 0.092 110 14 

Appendix 5.3 
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DANA POINT HARBOR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd. Cr Cu Pb Ni Ag Zn 

DAPTHE 2/18/93 13:45 

2/20/93 10:15 

2/22/93 13:15 

6/5/93 13:45 

6nt93 15:15 

6/9/93 14:00 
4/26/94 11:30 

4/28/94 10:20 
4/30/94 9:20 

5/5/94 13:50 

11/9/95 11:15 

5/31/95 11:30 

10/23/95 13:55 

12/23/95 11:35 

12/25/95 0:00 
12/27/95 11:25 
2/21/96 11:10 
2/23/96 11:20 
2/25/96 10:15 

10/16/96 13:05 
1/15/97 14:50 

1/17/97 12:35 

s 
s 
s 
s 
s 
s 
s 
s 
s 

s 
s 
s 
s 
s 
s 

s 

feet umhos NTU 

48000 32.0 

48000 11.0 

48000 5.1 

49000 4.2 

50000 3.6 

50000 2.2 
40000 1.8 

52000 1.6 
52000 4.7 

49000 2.4 

.54000 0.6 

48000 3.1 

54000 0.9 

48000 3.4 

48000 0.9 
48000 1.1 
37000 5.8 
42000 1.1 
47000 1.5 

43000 0.9 
27000 9.1 

8.1 

8.1 

8.1 

8.1 

8.1 

8.1 

8.0 
8.1 
8.2 

8.2 

8.2 

8.2 

8.1 

8.2 

8.3 
8.1 
8.2 
8.2 
2.1 

8.2 
8.1 

mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L 

<0.20 

0.46 

0.40 

<0.20 

<0.20 

<0.20 

0.67 
<0.20 

<0.20 

<0.20 

<0.20 

1.70 

<0.20 

<0.20 

<0.20 
<0.20 
<0.20 
0.20 

<0.20 
<0.2 

0.3 

0.54 

0.14 

0.20 

0.12 

<0.10 

0.11 

0.17 

0.16 
0.21 

0.32 

<0.20 

<0.10 

<0.10 

<0.10 

0.22 
<0.10 
<0.10 
0.16 
0.17 

0.41 
<0.1 

0.67 

0.27 

1.30 

0.73 

0.47 

0.44 

0.63 
0.86 

0.87 

0.67 

0.41 

0.38 

<0.50 

0.76 

0.51 
0.52 
0.52 

<0.50 
0.54 

0.71 
<0.5 

0.43 

0.25 

<0.10 

0.24 

0.26 

<0.10 

<0.20 
0.64 

0.66 

0.11 

<0.20 

<0.20 

<0.20 

<0.20 

<0.20 
<0.20 
0.39 

<0.20 
0.21 

0.20 

0.25 

190 

80 

87 

120 

120 

94 
40 

70 

66 
81 

86 

81 

61 

130 

130 
100 
89 
69 
94 

100 

77 

70 

25 

34 

33 

33 

20 
<5 

28 
32 

9 

8 

32 

10 

43 

41 

27 
29 
20 
26 

20 

26 

<7 

<7 

<7 

<20 

<20 

<20 

<5 

<5 
<5 

<1 

<1 
<1 
<1 
4 
<1 

<0.1 

<10 <30 <2 <3 <4 27 
<10 <30 <2, <3 <4 <20 

<10 <30 <2 <3 <4 <30 

<30 52 <2 <40 10 17 

<30 33 <2 <40 22 12 
<30 52 <2 <40 20 18 
<10 <20 <2 <40 11 23 
<10 <20 <2 <40 <10 <10 
<10 <20 <2 <40 <10 <10 

<10 <20 <2 <40 <10 21 

<10 <20 <20 <40 <10 <10 
<10 <20 <20 <40 <10 <10 
<5 9 <4 11 <1 17 
<5 <8 <8 <8 <5 22 
<5 <8 <8 8 <5 17 

3 <3 <0.1 <5 <0.1 <2 
8.0 <0.4 <0.1 0.22 120 S 31000 3.4 <0.5 34 <0.1 3 <3 <q.1 <5 <0.1 13 

1/19/97 10:50 S 31000 3.1 8.1 <0.2 <0.1 0.62 <0.2 110 20 <0.1 3 <3 <0.1 <5 <0.1 <2 

4/30/97 9:20 48000 1.4 8.1 <0.8 0.22 <0.5 <0.2 82 30 

10/17/97 9:30 M 49000 0.8 8.2 <0.2 <0.1 0.5 0.22 130 34 <1 <5 <4 <2 11 <1 65 

4/17/00 17:15 ST 43600 2.3 8.1 <0.44 0.064 0.52 0.275 120 60 <1 <8 33 <2 13 <2 11 

\\\4117JiXi\\i\\)ti1s/:/si?/!!!!E!\::1::::::::@:::/H//::HH:UHHHHH:rn:::![![i\i\!iHi\EH:/HHH/:/:!::::::::::::::::::::H::H:::::::::::::::::::::::::::::::::::::::::E!!H!::::::::::::<i::::::::::::<a//:iJ'Hi:?1:i::::]ii/'i~a::::::::.::n::::::==::::/42/.:'H/././,1~:·:·:·: 
4/19/00 10:00 ST 21.1 43300 1.2 . 8.2 <0.44 <0.05 0.35 0.275 42 30 <1 <8 22 <2 14 <2 <10 

::/M9100::::::1o;oon:sF\:::::::::\:::::::::::::n::\:::::::\::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=:=::;;t=:::::::::::;:a:=:::1:::::20:::'::l:::::<!2::::::::::::i2:::::::::::::<2:u:::::::, .. 1-0:r:r: 
4/21/00 11:08 SF 44700 1.6 8.0 <0.44 <0.05 0.2 0.153 96 22 <1 9.1 30 J2 20 <2 11 

::=~i:11~r:::J9:1n::.sr:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::::::\:::::::::::,::::::::::::::::::::::::':::::::-et,:::=:::::9:1:::::[3[]:::::<2:::::::::::=1~::::::::::::rt~:=::::::=::<10::::: 
4-day average [dissolved metals) <1 >3 ~ <2 I 14 j <2 >10.7 

• • 

0016643



• 

• 

• 

Appendix 5 .4 
Sediment Quality Data 
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t;emiannua1 t;ed1ment :::;amp11ng 

Slll+Tol P04 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fe Clay Clay as P DOD ODE DDT gamma 2,4-D 2,4,5-TP Benzo(b) Benzo(k) Chrysene Flrantt Pyrene Mthxy Dznon Endo I Aroelor 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg % % mg/Kg µg/kg µg/kg µg/kg BHC 1,g/kg Sllvex µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg 1254 

NEWPORT BAY WATERSHED 

BCF04 7/23/91 10:15 1.1 37 20 <10.0 32.0 <0.2 47.0 
4/22/92 9:00 0.4 5 2.9 <4.0 4.9 <0.2 7.3 

10/28/92 9:10 <0.6 13 7.9 <6 12 <0.3 26 

5/26/93 7:30 <0.5 19 

48 

26 

13 7 22 <0.2 30 

66 

79 

4/20/94 8:30 <0.8 28 <8 41 <2 

11/30/94 8:00 <1.2 19 <0.9 35 <2 
5/17/95 9:45 <1.0 18 9.2 

10/24/95 9:15 <0.6 14 11 

4/23/96 9:30 <2.0 27 16 

11/5/96 9:40 <1.0 21 12 

4/15/97 8:50 <O. 7 20 11 

10/29/97 9:05 <2.0 36 30 

6/23/98 12:30 <1 23.3 15.5 

6/18/99 10:30 0.46 19.1 <0.22 

5/9/00 9:00 2.16 40.3 14.7 

<10 19 <2 29 

7.1 19 <1 38 

9.8 21 <2 48 

<7 16 <1 46 

<7 16 <1 37 

13 36 <2 81 23,000 33.2 79.1 

4.8 18.6 <0.5 47.1 12,710 6.4 15.1 

2.2 11.9 <0.5 29.9 13,760 25.3 71.0 

4.5 22.6 <0.5 19.6 28,300 28.4 88.2 

S0MF05 7/23191 9:30 <0.4 2.3 1.6 <10.0 2.0 <0.2 7.3 

4/22/92 8:30 <0.4 6.6 3.8 <4.0 4.0 <0.2 16.0 

10/28/92 9:25 1.3 13.0 19.0 12 7.7 <0.4 60 

5/26/93 8:00 <0.6 2.5 1.9 <6 1.8 0.5 10 

10/27/93 9:20 1 2.6 <2.6 <6.4 <5.1 <1.3 11 
4/20/94 8:00 <O. 7 <5 <8 

11/30/94 8:40 <0.7 5.2 7.8 

5/17/95 9:30 <0.7 1.8 <3 

10/24/95 10:50 <0.6 2.3 <3 

4/23/96 9:45 <1.0 4.4 4.7 

11/5/96 10:00 <1.0 4.7 4.4 

4/15/97 9:30 <0.6 2.4 <3 

10/29/97 9:20 <2.0 10 18 

6/23/98 12:10 <0.2 2.3 4.7 

10/27/98 10:40 <0.2 3.3 1.3 

6/17/99 14:30 0.33 2.4 <0.22 

10/14/99 11:15 0.23 1.7 0.75 

5/9/00 10:00 1.68 12.8 13.80 

<7 <5 <1 11 

<7 <6 <1 27 

<7 <5 <1 6.2 

<6 <5 <1 23.0 

<6 <5 <1 18.0 

<6 <5 <1 27.0 

<6 <5 <1 13.0 

11 9.1 <2.0 67.0 13,000 12.3 30.2 

3.7 3.5 <0.5 16.4 4,570 1.2 3.0 

2.3 2.6 <0.5 13.5 3,310 1.3 3.7 

1.5 0.9 <0.5 16.9 2,540 0.5 1.3 

1.6 <0.7 <0.5 7.5 1,980 0.9 1.3 

2.0 7.7 0.2 62.1 10,600 2.7 23.0 

5.0 
1.0 

2.0 

<5 

<1 

<2 

<5 

<1 

<2 

1.0 1.8 <1 

1.1 1.6 2.4 

1.2 4.0 1.2 

<18 <8 <18 

4.3 3.4 <0.8 

3.6 8.4 5.0 

<1.5 3.2 2.2 
<0.9 2.1 1.5 

<2 3.0 <2 

<4 <3 <3 

346 <4 <3 <3 

<4 <3 <3 

<5 <5 <5 

3 6 3 
<30 25 <30 

<1 3.8 3 
<1 2 <1 

<3 3.2 <3 

3.5 6.8 5.2 
<5 <3 <5 

<0.8 <2 <0.8 

<0.9 3.4 1.6 
<0.9 2.9 1.3 
<0.9 1.9 <0.9 

4.7 13 2.1 

<4 <3 <3 

<4 7.0 <3 

157 <4 <3 <3 

<4 <3 <3 

<4 <7 <11 

All organic compounds unless otherwise noted were below the detection limits of the laboratory. 

Benzo (b) • Benzo(b) flouranlhene Flranth • Flouranthene Dznon - Diazinon 

Benzo(k) • Benzo(k)flouranthene Mthxy • Methoxychlor Endo I - Endosulfan I 

ND • Not Detected (below detection limit of laboratory). 

µg/kg 

<5 <500 

<2 

<1 <1400 

<0.6 <300 

<0.7 <40 

<8.0 

<0.5 <30 

<0.7 <71 

<0.6 <29 

<0.5 <27 

<0.9 <40 

<11 <800 

<11 <800 

<11 <800 

<5 <500 

<30 

<1 <1300 
<1 <30 

<10 <300 
<0.5 <30 

<3 

<0.5 <30 

<0.5 <52 

<0.5 <26 

<0.5 <25 

<0.7 <40 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

Appendix 5.4 

µg/kg 

<200 

<140 

<200 

<20 

<10 

<36 

<15 

<13 

<20 

<110 

<110 

<110 

<200 

<130 
<10 

<100 
<10 

<10 

<26 

<13 

<13 

<20 

<110 

<110 

<110 

<110 

<110 

<400 

<300 

<360 

<290 

<270 

<300 

<300 

<260 

<260 

<250 

<500 

<200 

<400 

<300 

<300 

<400 

<300 

<360 

<290 

<270 

<500 

<200 

<700 

<300 
<300 

<300 

<300 

<300 

<260 

<260 

<250 

<500 

<400 

<700 

<300 

<300 

<400 <400 <400 <2 <50 <1.2 

<300 <300 <300 1.0 <40 <0.8 

<360 <360 <360 <2 <54 < 1 . 7 

<290 <290 <290 < 1 <44 < 1 .5 

<270 <270 <270 <1 <40 <0.9 

<300 <300 

<300 <300 

<260 <260 

<260 <260 

<250 <250 

<500 

<400 

• <1400 
<300 
<300 

<300 
<300 

<300 

<260 

<260 

<250 

<2 <60 <2 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<1 <40 <1 

<1 <40 <0.8 

<1 <39 <0.9 

<1 <38 <0.9 

<1 <38 <0.9 

<2 <50 <1 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

µg/kg 

<44 

<40 

<60 

<11 

<11 

<11 

<38 

<38 

<50 

<11 

.<11 

<11 

<11 

<11 

<44 

<40 

<60 

<25 

<25 

<25 

<38 

<38 

<50 

<25 

<25 

<25 

<25 

<25 
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::;em1annua1 ::;eo1ment ::;amplmg 

S11t+TotP04 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fe Clay Clay as P ODD DOE DDT gamma 2,4-D 2,4,5· TP Benzo(b) Benzo(k) Chrysene Flrantt Pyrene Mthxy Dznon Endo I Aroclor Aroclor 
mg/Ilg mg/Ilg mg/Ilg mg/Ilg mg/Ilg mg/Ilg mg/Ilg mg/Ilg % % mg/Kg cg/Ilg cg/Ilg cg/Ilg BHC cg/Ilg Sllvex cg/Ilg cg/Ilg cg/Ilg cg/Ilg cg/Ilg cg/Ilg cg/Ilg cg/Ilg 1254 1260 

LANF08 7/23/91 12:10 0.9 

4/22/92 10:45 <0.4 

10/28/92 11:10 0.6 

21 11 

10 11 

3.9- 6.6 

5/26/93 9:30 <0.5 4.7 7.8 

10/27/93 1_1:15 4.8 18 48 

4/20/94 10:10 <0.7 12 7.7 

11/30/94 9:50 <1.1 15 10 

5/17/95 11 :45 <0.6 3.5 <3 

10/24/95 11:15 <0.6 1.6 4 

4/23/96 11 :00 <2.0 32 25 

11/5/96 <1.0 9 10 

4/15/97 10:45 <0.6 5 6 

23 

<4.0 

6 

13 <0.2 50.0 

8.4 <0.2 42.0 

2.6 <0.3 29 

12 2.5 <0.3 30 

31 8.7 2.1 190 

330 17 <1 40 

7.1 6.2 <1 54 

7 <5 <1 25 

83 <5 <1 28 

63 21 <2 110 

11 7 <1 59 

6 5 <1 26 
10/29/97 ,10:05 1.4 6.2 16 

6/22/98 13:00 <1.0 15.7 24.2 

10/27/98 11 :45 0.9 8.9 8.1 

6/17/99 15:00 .o.6 7.5 5.7 

<5.0 <1 

8.8 15.6 <0.5 

14.7 4.6 <0.5 

20.5 3.7 <0.5 

49 6,000 0.0 0.3 

61 23,640 37.9 78.2 

35 5,530 1.1 3.4 

35 10,040 0.5 1.1 

BC2F09 7/23/91 12:45 0.9 15 13 

4/23/96 11 :30 <2 

4/22/92 10:15 <0.4 

10/28/92 10:50 2 

5/26/93 9:00 <0.6 

10/27/93 10:50 4.8 

4/20/94 9:45 1 

5/17/95 10:45 2 

10/24/95 11 :50 <0.9 

11/5/96 12:30 <2.0 

25 24 

6.2 6.3 

16 27 

18 14 

23 29 

14 17 

21 21 

10 38 

15 20 

74 45 <0.2 69 

27 19 <2 120 

23.0 5.8 <0.2 26.0 

22 17 .0 <0.4 120 

17 9.4 <0.3 100 

<18 16 <3.7 170 

<9 14 <2 90 

16 18 <2 130 

12 11 <2 180 

13 12 <2 110 
10/29/97 10:20 <2.0 20 47 16 21 <2 200 21,000 17.1 33.3 
6/24/98 9:00 <0.3 23.6 7.1 7.1 22.3 <0.5 43.1 5,410 7.1 25.7 

10/20/98 12:00 0.5 8.4 12.8 5.6 6.9 65.4 6,570 

SCCF15 7/23/91 11:10 <0.4 

4/22/92 10:00 <0.4 

10/28/92 10:20 <0.6 

5/26/93 8:40 <0.6 

2.0 

2.6 

5.6 

18 

35 

3.5 

4.9 

19 

7.8 

15 

0.9 <10.0 2.7 <0.2 

1.6 <4.0 1.9 <0.2 

4.6 7 3.9 <0.3 

8.6 9 12.0 <0.3 

30 <25 21 <5 

6.9 8.7 <5 <1 

<3 <7 <6 <1 

7.9 <7 14.0 <1 

8.4 11 8.4 <1 

7.5 10 11 <1 

2.9 

8.9 

25 

31 

200 

22 

18 

32 

<45 

31 

10/27/93 10:00 7 

4/20/94 9:00 <0.6 

11/30/94 9:20 <0.7 

5/17/95 8:30 1 

10/24/95 11 :30 <0.7 

4/23/96 10:30 <1.0 

11/5/96 10:45 <1.0 

4/15/97 10:00 <0.7 

10/29/97 9:45 <2 

10 5.1 

22 14.0 

<6 8 <1 23 

8.1 18.0 <1 46 

6.5 

6/24/98 8:45 ND 2.3 

10/20/98 11 :45 0.3 5.4 

7.3 

0.6 

2.8 

6/18/99 11:00 0.4 6.5 10.0 

10 6.0 <2 32 

2.3 2.1 <0.5 7 

6.5 3.2 <0.5 19.4 

6.3 4.8 <0.5 65.8 

5,400 0.0 0.0 

2,250 0.9 1.8 

3,820 2.2 5.0 

4,470 17.0 35.9 

BEEF1 .ij/24/98 9:20 ND 1.1 0.5 1.3 1.1 <0.5 10.1 2,030 0.0 0.2 

10/20/98 12:30 0.6 6.7 7.9 4.2 4.3 • 47.8 6,040 4.1 12.4 

• 

<5 

<1 

<2 

<5 

<1 

<2 

<5 

<1 

<2 

cg/Ilg 

<5 <500 

<2 

<1 2 <1 <1 <1400 

<30 <30 <30 <30 <30 
<3 <1 <3 <1 <100 

<30 <0.9 2 <0.9 <0.5 

<8 7 <8 <0.5 

<0.8 <0.8 <0.8 <0.4 <20 

<35 

<25 

<24 

<50 

320 160 <35 <19.0 

<0.9 2 <0.9 <0.5 

1.3 2.0 1.3 <0.5 

<0.9 <0.9 <0.9 <0.5 

<4 <3 <3 <11 <800 

<800 

<800 

<4 <3 <3 <11 

181 <4 <3 <3 <11 

<10 <10 <10 <10 <500 

<1.6 <1.6 <1.6 

<1 <1 <1 

<5 <5 <5 

<8 <8 <8 

<8 22 <8 

<4 7.8 <4 

<19 26.0 <19 

<1.7 <1.7 <1.7 

<1.5 2.1 <1.5 
<2 <2 <2 

<4 <3 <3 

<4 <3 <3 

<1 <1 <1 

<1 <1 <1 

<2 <2 <2 

<2 <2 <2 

<50 <50 <50 

<2 <0.9 <2 

<6 <3 <6 

<15 <5 <15 

<0.9 1.4 <0.9 

<0.9 1.2 <0.9 

<0.9 <0.9 <0.9 

<1.0 1.2 <1.0 

<6 <6 <6 

<4 <3 <3 

<4 <3 <3 

388 <4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<0.7 <170 

<5 

<8 <1500 

<8 <30 

<14 <200 

<9 

<0.7 <40 

<0.6 <30 

<0.9 <40 

<11 <800 

<11 <800 

<1 <500 

<2 

<2 <1800 

<50 <100 

<0.9 <100 

<3 <30 

<0.5 

<0.5 <30 

<0.5 <53 

<0.5 <25 

<0.6 <28 

<3 <30 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

cg/Ilg 

<200 

<140 

<20 

<60 

<10 

<10 

<18 

<12 

<12 

<30 

<110 

<110 

<110 

<200 

<85 

<150 

<20 

<90 

<20 

<15 

<20 

<110 

<110 

<200 

<180 

<50 

<60 

<10 

<10 

<27 

<12 

<14 

<20 

<110 

<110 

<110 

<110 

<110 

<300 

<200 

<350 

<250 

<240 

<3000 

<340 

<400 

<300 

<300 

<300 

<270 

<250 

<280 

<500 

<200 

<400 

<400 

<300 

<300 
<300 

<200 

<350 

<250 

<240 

<3000 

<500 

<340 

<200 

<600 

<400 

<300 

<400 

<400 

<300 

<500 

<200 

<1300 

<300 

<1000 

<200 

<300 

<300 

<270 

<250 

<280 

<500 

<400 

<800 

<400 

<300 

<300 

<300 <300 <300 

<200 <200 <200 

<350 <350 <350 

<250 <250 <250 

<240 <240 <240 

<3000 ##### <3000 

<500 

<340 <340 <340 

<400 

- <1300 

<400 

<300 

<400 

<400 <400 <400 

<300 <300 <300 

<500 

<400 

- <2500 

• <300 

• <1000 

<200 

<300 <300 <300 

<300 <300 <300 

<270 <270 <270 

<250 <250 <250 

<280 <280 <280 

<1 <40 <0.9 

<1 <40 <0.8 

<35 <53 <35 

<1 <37 <0.9 

<1 <35 <0.8 

<1 <40 <0.9 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<2 

<2 

<2 

<51 <1.6 

<50 <1.7 

<30 <1.5 

,<2 <70 <2 

<25 <400 <4 

<25 <400 <4 

I 

<7 

<1 

<1 

<40 <6 

<40 <0.9 

<40 <0.9 

;<1 <37 <0.9 

'<1 <42 <1.0 

<8 <50 <6 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<25 <400 

<25 <400 

<4 

<4 

cg/Ilg 

<37 

<35 

<40 

<11 

<11 

<11 

<45 

<70 
<11 

<11 

<37 

<42 

<300 

<11 

<11 

<11 

<11 

<11 

<37 

<35 

<40 

<25 

<25 

<25 

<45 

<70 

<25 

<25 

<37 

<42 

<300 

<25 

<25 

<25 

<25 

<25 

• 

0016646



Semiannual s 
Slll+Tol PO, 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fe Clay Clay as P DOD ODE DDT gamma 2,4-0 2,4,5-TP Bento(b) Ben,o(k) Chrysene Flrantl Pyrene Mthxy D,non Endo I Aroclor 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg % % mg/Kg µg/kg µg/kg µg/kg BHC µg/kg Sllvex µg/kg µg/kg µg/kg •g/kg µg/kg •9'kg •9'kg •9'ka 1254 

ACWF18 7/23/91 14:25 <0.4 1.1 

4/22/92 12:30 <0.4 1.4 

2.8 <10.0 

1.1 <4.0 

2.3 <0.2 27.0 

1.5 <0.2 5.3 
10/28/92 12:50 <0.5 2.0 1.1 <5 1.6 <0.2 7 

4/22/92 12:40 <0.4 6.5 5.2 <4.0 4.8 <0.2 33.0 
10/28/92 13:00 3.7 21 35 21 14.0 0.5 180 

10/27/93 13:00 .5.4 16 33 12 10 <1.4 72 

4/20/94 11:15 1.6 11 10 7.9 10.0 <1 63 

5/17/95 13:15 3.7 22 16 17.0 17.0 <2 95 
10/24/95 14:10 <0.7 5.6 6.9 6.7 6.7 <1 32 
4/23/96 13:15 <1.0 4.2 12 

11/5/96 13:45 <1.0 14.0 16 

4/15/97 <0.6 8.4 9 
10/29/97 12:35 <1.0 7.1 12 
6/24/98 10:00 <3. 7 4.3 5.3 
6/18/99 12:00 0.3 19.0 33.5 

5/9/00 12:00 

6.5 <5 <1 22 

7.1 11 <1 48 

<6 6.2 <1 30 
9 <6 <1 44 

3.4 '4.2 <0.5 27 
10.3 6.8 <0.5 139 

SERF19 7/23/91 15:00 <0.4 <0.8 <0.4 <10.0 2.4 <0.2 2.9 

4/22/92 12:50 <0.4 2.9 1.3 <4.0 1.4 <0.2 11.0 

10/28/92 13:20 <0.6 2.8 4.1 <6 1.3 <0.3 19 

5/26/93 11 :00 <0.5 <1 0.8 <5 <1 <0.3 4 

10/27/93 13:30 1 1.3 <2.4 <6 <4.8 <1.3 15 

4/20/94 11:30 1.7 <1 <3 

11/30/94 11 :25 <0.7 3.9 10.0 

5/17/95 13:30 <0.6 <1 <2 

10124/95 14:15 <0.6 

4/23/96 13:25 <1.0 

11/5/96 14:00 <1.0 

4/15/97 12:40 <0.6 

<1 

2.0 

2.8 
<1 

<3 

<3 

<2 

<2 

10129/97 12:50 <1 <1 <3 

6/24/98 10:15 <1 

<6 

<7 

<6 

<6 

<6 

<6 

<6 

<5 

<6 

<5 

<5 

<5 

<5 

<5 

<1 10.0 

<1 67 

<1 <1 

<1 

<1 

<1 

<1 

9.5 

6.8 

8.5 

7.8 

<6 <5 <1 7.1 

<1 <1 <0.5 5.7 

8,800 4.1 12.1 
4,490 5.2 15.4 

17.1 43.8 
• 0.0 0.0 

900 10.6 19.7 

940 0.0 0.1 

<5 <5 <5 

<1 <1 <1 

<1 <1 <1 

20 100 20 

<32 89 12 

<10 120 <10 

<40 250 180 

30 210 62 

5 31 8 
3.1 

<5 

<2 
<1 
<4 

457 <4 
<4 

18 6.2 

53 16.0 
28 7.5 
9 <1 

<1 <3 
<3 <3 
<3 <3 

<5 <5 <5 

<1 <1 <1 

<1 <1 <1 

<1 <1 <1 

<3 <3 <3 

<3 <1 <3 

<6 <3 <6 

<0.8 <0.4 <0.8 

<0.9 <0.9 <0.9 

<0.9 <0.9 <0.9 

<0.9 <0.9 <0.9 

<0.8 <0.8 <0.8 

"g/kg 

<5 <500 

<1 

<1 

<10 <30 

<14 <400 

<18 

<2 <30 

<2 <51 

<3 <27 

<1 <25 
<0.6 <30 
<11 <800 
<11 <800 
<11 <800 

<5 <500 

<1 

<1 <1300 

<3 <30 

<1 <100 

<3 <30 

<0.4 

<0.5 

<0.5 

<0.5 

<0.5 

<30 

<51 

<25 

<23 

<0.9 <0.9 <0.9 <0.5 <30 

<4 <3 <3 <11 <800 
10/20/98 13:00 0.4 1.7 3.6 

6/18/99 12:30 <0.2 0.8 <0.2 
0.9 1.1 <0.5 8.1 0.0 0.5 <4 <3 

<3 

<3 

<3 

<11 <800 

0.8 <0.7 <0.5 6.0 914 0.0 0.2 159 <4 <11 <800 

RCWF26 7/23/91 15:50 <0.4 

4/22/92 14 :00 <0.4 

10/28/92 14:00 <0.4 

5/26/93 12:00 <0.5 

1.1 1.1 <10.0 <0.8 <0.2 3.4 

5.2 

5.8 

6.5 

8.4 

1.0 1.3 <4.0 1.1 <0.2 

1.3 1.3 <4 1.0 <0.2 

1.6 1.8 <5 <1.1 <0.3 
10/27/93 14:30 1 2.1 <2.4 <5.9 <4.7 <1.2 

4/20/94 12:15 <0.7 <1 <3 

11/30/94 12:00 <0.7 <3.1 <3 

5/17/95 14:20 <0.6 <1 <3 

10/24/95 15:15 <0.6 <1 <3 

4/23/96 14:15 <1 2.9 <3 

11/5/96 <1 

4/15/97 <0.6 

10/29/97 11:55 2.4 

6/24/98 10:40 0.3 

10/20/98 13:30 0.8 

3.5 3.1 

1.8 <2 

17.0 15.0 

4.5 2.3 

1.9 2.9 

<7 <5 <1 7.6 
<7 <6 <1 8.2 

<6 <5 <1 6.8 

<6 <5 <1 7.0 

<6 23 <5 <1 

6.5 <5 <1 20 

<6 <5 <1 11 

.<B 15.0 <: 75.0 30.000 10.3 29.1 

10 4.1 <0.5 20.7 4,650 2.2 4.8 

1.:i <0.2 <0.5 11.9 1,980 2 3.6 

<5 <5 <5 

<1 <1 <1 

<1 <1 <1 

<1 <1 <1 

<1 <1 <1 

<3 2.4 <3 

<1 <0.5 <1 

<5 <3 <5 

<0.8 2 <0.8 

<0.9 1.3 <0.9 

<2.0 15.0 3.2 
<0.8 2.5 <0.8 

<1 1.5 <1 

<4 <1 <1 

<4 <3 <3 

<5 <200 

<1 <20 

<1 <200 

<1 <1300 

<1 <30 

<1 <100 

<0.5 <30 

<3 

<0.5 <30 

<0.5 <130 

<1.0 . <25 

<0.5 <24 

<0.6 ., <30 

<11 :<BOO 

<11 <BOO 

Appendix 5.4 

"g/kg 

<200 

<10 

<200 

<10 

<26 

<14 

<12 
<10 

<110 
<110 
<110 

<200 

<130 

<10 

<60 

<10 

<10 

<25 

<12 

<12 

<10 

<110 

<110 

<110 

<500 

<10 

<100 

<130 

<10 

<60 

<10 

<10 

<65 

<12 

<12 

<20 

<110 

<110 

<300 

<260 

<270 

<250 

<300 

<300 

<250 

<250 

<230 

<300 

<300 

<260 

<250 

<240 

<500 

<400 

<400 

<400 

<600 

<300 

<400 

<300 

<260 

<270 

<250 

<500 

<400 

<600 

<300 

<300 

<300 

<300 

<300 

<250 

<250 

<230 

<500 

<400 

<200 

<300 

<300 

<300 

<300 

<300 

<260 

<250 

<240 

<500 

<200 

<800 

<200 

• <1100 

<300 

<400 

<300 <300 <300 

<260 <260 <260 

<270 <270 <270 

<250 <250 <250 

<500 

<200 

• <1100 

<300 

<300 

<300 

<300 <300 <300 

<300 <300 

<250 <250 

<250 <250 

<230 <230 

<300 

<250 

<250 

<230 

<500 

<200 

<500 

<300 

<300 

<300 

<300 <300 <300 

<300 <300 <300 

<260 <260 <260 

<250 <250 <250 

<240 <240 <240 

<3 <40 

<3 <38 

<7 <41 

<2 <37 
<1 <40 

<25 <400 
<25 <400 
<25 <400 

<7 49 

<3 

<3 

<5 

<25 
<1 
<4 
<4 
<4 

<6 

<1 

<1 

<1 

<1 

<40 <0.9 

<38 <0.9 

<37 <0.9 

<35 <23.0 

<1 <40 <0.9 

<25 <400 <4 

<25 <400 

<25 <400 

<4 

<4 

<1 40 <1.0 

<1 <40 <0.8 

<1 <39 <0.9 

<2 <37 <2.0· 

<1 <35 <0.8 

<2 <50 <1 

<25 <400 <4 

<25 <400 <4 

"g/kg 

<270 

<74 

<40 
<11 
<11 
<11 

<37.0 

<35.0 

<40 

<11 

<11 

<11 

<74 

<35 

<50 

<11 

1260 

•9'kv 

<270 

<74 
<40 
<25 
<25 
<25 

<37.0 

<35.0 

<40 

<25 

<25 

<25 

<74 

<35 

<50 

<25 

0016647



Semiannual Sediment Sampling 

Slll+Tol PO, 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fe Clay Clay as P ODD ODE DDT gamma 2,4-D 2,4,5-TP Benzo(b) Benzo(k) Chrysene Flranlt Pyrene Mthxy Dznon Endo I Aroclor Aroclor 

mg/kg mg.Illa mg/kg mg/kg mg/kg mg/kg mg.lkg mg.Illa % % mg/Kg µg/kg µg/kg µg.lkg BHC µg/kg Sllvex µg/kg µg.lkg µg.lkg µg/119 µg.lkg eg.lkg eg.lkg µg.lkg 1254 1260 

µg/kg µg/kg µg.lkg µg/kg 

HCWF27 7/23/91 16:00 0.7 4.5 4.9 2.1 <0.2 20.0 
4/22/92 13:50 <0.4 1.6 1.6 1.1 <0.2 8.5 

10/28/92 14:10 0.6 2.7 2.6 1.7 <0.3 17 

5/26/93 11 :45 <0.5 2.5 3.4 2.2 <0.3 17 

10/27/93 14:10 7.4 18 53 13 <2.9 160 

4/20/94 12:10 <0.7 2.7 4.3 <6 <1 19 

11/30/94 11:45 <0.7 1.8 3.4 <5 <1 15 

5/17/95 14:00 1.8 8.8 14 11 <1 41 

10/24/95 15:10 <0.7 4.7 12 6 <1 51 

4/23/96 14:00 <2 14 14 13 <2 59 

11/5/96 <1 4 5 <5 <1 26 

4/15/97 13:15 <0.7 6 10 <6 <1 44 

10/29/97 12:05 <1 4.1 7.9 

<10 
<4 

<5 

<5 

17 
<7 

<7 

<6 

<7 

13 
<6 

<7 

<7 

2.3 

5.0 

<6 <1 34 7,000 2.0 4.0 

6/24/98 11:00 <0.2 3.0 4.4 2.1 <0.5 20 3,010 1.7 3.9 

6/18/99 13:05 0.9 9.1 10.1 5.2 <0.5 54 10,030 8.3 30.6 

5/9/00 11 :30 

BARSED 7/23/91 13:15 <0.4 <0.8 1.1 <10.0 <0.8 

4/22/92 11:05 <0.4 1.1 1.2 <4.0 1.3 

10/28/92 12:10 <0.5 2.0 2.3 <5 1.9 

5/26/93 10:00 <0.5 1.6 1.6 <5 1.1 

10/27/93 11:45 1 1.9 <2.5 <6.2 <4.9 

4/20/94 10:30 <0.7 2.5 6.7 <7 <5 
11/30/94 10:20 1 2.3 3 7.7 <6 

<0.2 6.9 

<0.2 8.3 

<0.3 10 

<0.2 6.9 

<1.2 8.5 

<1 18 
<1 10 

5/17/95 12: 15 <0.6 <1 <2 <6 <5 <1 3.9 

10/24/95 13:15 <0.6 <1 <3 <6 <5 <1 13 

4/23/96 12:15 <1 2.7 2.7 <6 <5 <1 12 

11/5/96 <1 1.9 <3 <6 <5 <1 12 

4/15/97 11 :00 <0.6 2.5 2.7 <6 <5 <1 11 

19.7 69.3 

10/29/97 10:30 2.4 10 22 <10.0 8.7 <2 67 13,000 29.4 53.2 

6/23/98 13:10 <1 1.7 1.9 1.7 1.8 <0.5 5.8 1,500 0.0 1.2 

10/27/98 9:45 0.7 11.1 7.6 5.2 8.1 <0.5 35.2 11,780 9.4 18.5 

<5 <5 <5 

10 1 
<2 4 <2 

<10 61 33 

10 <8 29 
2.5 12 2.8 

1.9 7.5 <0.9 

<5 3.2 6.5 
<5 95 22 

<16 29 <16 

3.6 <3 5 

<6 64 13 

5 12 <1 

<4 <3 <3 

571 <4 <39 <3 

21 93 66 

<5 

3 

<3 

3 
<0.9 

<5 

2.6 

1.9 
1.9 
<2 
<4 

<4 

<5 

8 

8.8 
7 

4.6 

9.8 
3 

4 

3.5 

7.6 

5.6 

4.3 

4.3 

<4 

6 

<5 

5 

4 
2.5 
<3 

4 
2.3 
<5 

1.6 

3.6 

2.9 

2.3 
<2 

<3 

<3 

<5 <200 

<1 <20 

<2 <400 

<10 <1300 

<8 <30 

<1 <300 

<0.5 <30 

<3 

<3 <30 

<7 <68 

<2 <26 

<3 <28 

<0.6 <30 

<11 <800 

<11 <800 

<11 <800 

<5 <200 

<2 

<1 <1300 

<3 <30 

<1 <300 
<0.5 <30 

<2 

<0.5 

<1.5 

<0.5 

<0.5 
<O., 

<11 

<11 

<30 

<130 

<25 

<25 

<40 

<800 

<800 

6/17/99 15:15 0.3 3.7 1.9 2.3 2.7 <8.3 19.8 3,300 0.9 2.4 123 <4 <3 <3 <11 <800 

WYLSED 7/23/91 13:50 <0.4 <0.8 

4/22/92 11 :25 <0.4 2.2 

0.5 <10.0 <0.8 <0.2 

1.2 <4.0 1.4 <0.2 
2.9 

8.4 

10 

5.8 

29 

5.5 

7.1 

10/28/92 12:25 <0.9 2.6 2.0 

5/26/93 10:15 <0.5 1.5 1.0 

10/27/93 12:30 #### 2.3 <2.6 

4/20/94 10:45 <0.7 1.4 <3 

11/30/94 10:30 <0.7 <1 <3 

5/17/95 1_2:30 <0.7 1.9 <3 
10/24/95 13:45 <0.6 <1.0 <2.0 

4/23/96 12:15 <1.0 3.3 <3.0 

10/29/97 10:45 <2 3 5 

10/27/98 10:00 0.3 6.5 2.8 

6/17/99 15:45 0.4 3.5 1.0 

<9 <1.7 <0.4 

<5 <1 <0.3 

<6.5 <5.2 <1.3 

<7 <5 <1 

<7 <6 <1 

<7 <5 <1 7.5 
<6 <5 <1 6.5 

<7 <5 <5 13 

<8 <6 <2 18 

3.0 5.1 <2 26 

1.5 1.5 <0.5 10 

3,900 0.9 4.5 

7,200 6.9 34.2 

3,300 0.8 l .2 

· 5/9/00 10:30 0.5 2.8 3.5 2.0 1.9 <0.5 15 2,860 0.9 4.0 

• 

<5 <5 <5 

<1 <1 <1 

<2 <2 <2 

4 4 8 
<10 <10 <10 

<3 <1 <3 

<0.9 1.1 <0.9 

<5 <3 <5 

<0.8 1.4 <0.8 

1.8 <0.9 <0.9 

<4 <3 <3 

<4 6 <3 

185 <4 <3 <3 

<5 <200 

<2 

<1 <1400 

<10 <30 

<1 <300 

<0.5 <30 

<3 
<0.4 <20 

<0.5 <130 

<11 <800 

<11 <800 

<11 <800 

<4 <3 <3 <11 <800 

<500 

<10 

<200 

<130 

<20 

<100 

<10 

<10 

<34 

<13 

<14 

<10 

<110 

<110 

<110 

<500 

<130 

<10 

<100 
<10 

<10 

<64 

<13 

<12 

<20 

<110 

<110 

<110 

<500 

<140 

<10 

<100 

<10 

<10 

<66 

<110 

<110 

<110 

<110 

<300 

<300 

<340 

<260 

<280 

<300 

<300 

<260 

<250 

<250 

<300 

<200 

<260 

<500 

<400 

<400 

<300 

<300 

<300 

<300 

<300 

<340 

<260 

<280 

<500 

<400 

<400 

<300 

<300 

<300 
<300 

<300 

<260 

<250 

<250 

<500 

<400 

<400 

<300 

<300 

<300 

<300 

<200 

<260 

<300 <300 

<300 <300 

<340 <340 

<260 <260 

<280 <280 

<300 <300 

<300 <300 

<260 <260 

<250 <250 

<250 <250 

<500 

<200 

<800 

<300 

<300 

<300 

<300 

<300 

<340 

<260 

<280 

<500 

<200 

<800 

<300 

<300 

<300 
<300 

<300 

<260 

<260 

<250 

<500 

<200 

<900 

<300 

<300 

<300 

<300 <300 <300 

<200 <200 <200 

<260 <260 <260 

<1 <40 

<7 <40 

<17 <51 

<3 <38 

<7 <42 

<1 <40 

<25 <400 

<25 <400 

<25 <400 

<1 <40 

<0.9 

<5 

<16 

<3 

<28 

<1 

<4 

<4 

<4 

<0.9 

<1 <40 <0.8 

<3 <38 <3 

<1 <38 <0.9 

<1 <37 <25.0 

<2 <70 <2.0 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

,<1 <40 <0.9 

,<1 <40 <0.8 
<1 <39 <0.9 

<2 <50 <1 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<77 

<280 

<40 

<11 

<11 

<11 

<38 

<37 

<70 

<11 

<11 

<11 

50 

<1.1 

<11 

<11 

<77 

<280 

<40 

<25 

<25 

<25 

<38 

<37 

<70 

<25 

<25 

<25 

50 

<25 

<25 

<25 

• 

0016648



Semiannual diment Sampling 

Sllt+Tol PO, 

TIME Cd Cr Cu Pb NI Ag Zn Fe Clay Clay as P ODD ODE DDT gamma 2,4-D 2,4,5· TP Benzo(b) Benzo(k) Chrysene Flrantt Pyrene Mthxy Dznon Endo I Aroclor Aroclor 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg ,c, ,c, mg/Kg "g/kg "g/kg "g/kg BHC "g/kg Sllvex "g/kg "g/kg "g/kg "g/kg "g/kg "g/kg "g/kg "g/kg 1254 1260 

NEWPORT BAY 

LNBRIN 7/25191 11 :30 0.6 

4/23/92 12:20 <0.4 

10/29/92 12:50 2.4 

5/27/93 11 :00 <1 

18 210 

13 160 

53 500 

50 
10/28/93 12:20[:iu 46 

4/21/94 12:00 3.1 

12/1/94 12:45 <1.6 

5/18/95 10:00 <0.9 

38 

52 

21 

10/31/95 9:50 <1.7 

4/25196 10:45 <2.0 

11/7/96 11:15 <3.0 

46 

23 

60 

43 , 10 <0.2 130 

31 5.9 <0.2 86 

130 24 <0.6 300 

140 23 <0.5 330 

120 20 ~ 320 
110 16 <2 240 

110 21 <3 280 

65 11 <2 150 

130 24 <2 270 

26 18 <2 100 

110 31 <3 340 
4/17197 11 :30 <21 

10/30/97 12:15 <3.0 

6/23/98 13:45 <1 

11/4198 11 :30 2.6 

5/27/99 12:15 0.2 

10/12/99 13:25 <0.20 

25 110 17 <3 240 

36 .:530 ::t;i2i>". 23 <3 t}so'J 39.ooo 46.2 s6.9 
14 2 1:193•: • .io't· · 7.3 <O.s i!?:le11 12 290 67.8 86.9 

1
135:.31 if·t.·_·.,:_.11,·_·.·65 .•• ·.·91·.•.:.·_··:.:_:.·.]·:•'.·•.:,_ •.•. : .• ,.)3',:_.'60·_~-··::·39'·.·.·.:_·····,:.1:: 5.7 <0.5 (ifsf/ 11:100 23.9 55.7 

, . 6. 7 <0.5 h\~~-fl 11,580 68.8 85.3 

6/2/00 12:10 <0.20 
16.3 !'180•' -'28:0;; 7.3 <0.5 ~}%: 12,200 52.9 73.0 

17.0 i)~f :#(; 7.6 <0.5 i'.1(11fj 30.9 75.0 

LNBHIR 7/25/91 14:00 0.8 18 15 <10.0 5.8 <0.2 52 

4/23/92 12:45 <0.4 15 13 5 9 <0.2 62 
10/29/92 13:15 2.0 26 41 26 15 <0.4 100 
5/27/93 11 :20 <1 40 31 36 24 <0.5 120 

10/28/93 13:15 7 39 35 26 19 <2.2 120 
4/21/94 13:10 4.0 36 

12/1/94 13:00 <1.3 38 

5/18/95 11:30 2.8 28 

10/31/95 9:30 <0,9 28 

4/25/96 11 :20 <2.0 36 

29 

33 

31 

32 

30 
11/7/96 11 :40 <1.0 3.0 5.0 

27 · 18 

22 20 

17 24 

28 .· 19 

28 47 

6.5 

<2 110 

<3 120 

<3 120 

<2 110 

<2 110 

<1 18 
4/17/97 12:40 7.9 8.6 37.0 19.0 7.4 <2 75 

10/30/97 12:45 <2.0 29.0 /49'0 :. 31.0:' 22.0 <2 t'.1~0) 33.000 39.1 70.6 
6/23/98 14:10 <1 12.6 14.4 

11/4/98 12:10 0.8 11.6 6.3 

5/27/99 11:45 <0.2 15.1 11.5 

10/12/99 12:25 <0.2 16.61:2~}'.' 
6/2/00 13:00 0.26 17.7 123.2,, 

7.9 10.2 <0.5 48 13,760 29.2 59.5 

6.3 7 .5 <0.5 43 11,060 53. 7 78.1 

13.5 8.0 <0.5 49 62.7 79.9 

8.2 0.2 <o.5 !FJo'' 14.ooo 40.2 02.4 

14.0 Gfo.~J <0.5 61 16,100 54.o 11.6 

!Above NOAA Effects Range Median (ERM) concentration 

297 

<1 <1 <1 

2 8 5 
<2 5.9 <2 

<20 26 <20 

<14;7 <14 
<5 41 <5 

<6 52 <6 

<7 28 <7 

<2.2 2 <2.2 

6.4;0 <5 
<2.4 37 <2.4 6.0 40 <2.4 

2.6 47 <2 

6 22 <3 

<4 19 <3 

10 26 13 

<4 21 11 

<4 16 8 

<1 <1 <1 

4 10 3 
2.5 13 .<2 

12.0 Lill 8 
<10 20 <10 

<8 Ems <8 
<5 55 <5 

<24 47 <24 
4.7 23 2 

7.2~ 4 

<0.9 1.4 <0.9 

::1 :r: 
<4 28 <3 

<4 26 12 

<4 21 <3 

<7 26 6 

"g/kg 

<5 <500 

<1 <20 

<2 <300 

<20 <2000 

<14 <60 

<1.9 <500 

<3.2 <60 

<4 

<0.9 <SO 

<2.4 <480 

<1.6 <57 

<1.6 <57 

<1 <60 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

<10 <500 

<1 <20 

<2 <400 

<5 <2000 

<10 <40 

<4 <400 

<2.0 <SO 

<16 

<0.7 <40 

<2.0 <380 

<0.5 <130 

<0.7 <35 

<0.8 <40 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

Appendix 5.4 

µglkg 

<200 

<10 

<200 

<200 

<30 

<200 

<30 

<20 

<240 

<29 

<29 

<30 

<110 

<110 

<110 

<110 

<110 

<200 

<10 

<200 

<200 

<20 

<200 

<30 

<20 

<190 

<63 

<18 

<20 

<110 

<110 

<110 

<110 

<110 

<600 

<500 

<480 

<570 

<570 

<600 

<500 

<400 

<380 

<250 

<350 

<500 

<400 

<600 

<400 

<600 

<500 

<600 

<500 

<480 

<570 

<570 

<600 

<500 

<400 

<500 

<500 

<400 

<400 

<500 

<400 

<380 

<250 

<350 

<600 <600 

<500 <500 

<480 <480 

<570 <570 

<570 <570 

<600 <600 

<500 <500 

<400 <400 

<380 <380 

<250 <250 

<350 <350 

<500 

<200 

• <1200 

<400 

<600 

<500 

"g/kg 

<600 <6 <100 <6 

<500 <2 <70 <2.2 

<480 <5 <71 <5.0~ 

<570 <3 <86 <2.4 120 

<570 <3 <86 <2.4 150 

<600 <600 <80 <2 <80 

<500 

<200 

<900 

<500 

<400 

<400 

<500 

<400 

<380 

<250 

<350 

<25 <400 

<25 <400 

<25 <400 

<25 <400 

<25 <400 

<4 <11 

<4 <11 

<4 <11 

<4 <11 

<4 <11 

<5 <80 <5 

<2 <60 <1.8 

<4 <57 <4.0 

<1 <38 <0.9 

<2 <53 <1.7 

<2 <60 <1 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 
<25 <400 <4 
<25 <400 <4 

<38 

<53 

<60 

<11 

<11 

<11 

<11 

<11 

"g/kg 

<86 

<86 

<80 

<25 

<25 

<25 

<25 

<25 

<38 

<53 

<60 

<25 

<25 

<25 

<25 

<25 

0016649



~em1annua1 ~eo1ment ~amp11ng 

sm+rot P04 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fe Clay Clay as P ODD ODE DDT gamma 2,4-0 2,4,5-TP Benzo(b) Benzo(k) Chrysene Flrantt Pyrene Mthxy Dznon Endo I Aroclor Aroclor 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg % % mg/Kg •a/kg •g/kg •g/kg BHC •g/kg Sllvax •g/kg •g/kg •g/kg •g/kg •g/kg •g/kg •g/kg •g/kg 1254 1260 

UNBJAM 7124/91 12:00 0.6 

4/23192 9:10 <0.4 

10/29/92 9:35 <O .8 

10128/93 9:30 3.8 

1211/94 10:25 <0.9 

22 10 <10.0 10.0 <0.2 45.0 

22 11 <4.0 13.0 <0.2 34.0 

12 8.7 10 7.5 <0.4 38 

12 8.9 <7.7 7.1 <1.5 52 

10 12 <9.0 7.7 <2 58 
5/18/95 12:15 <0.6 <1 <3 <6 

10131195 11:30 <0.7 5 5 7 

4/25/96 11:30 <2.0 42 38 47 

11/7/96 9:30 <2.0 17 18 15 
4117/97 8:40 <6.2 6 12 9 

10/30197 9:45 <2.0 7 ii '1_21: <9.0 

6/24/98 11 :10 <1 9.2 10.6 6.8 

11/4198 9:30 1.0 10.3 6.5 5.6 

<5 <1 4 

<6 <1 24 

29 <2 170 

9.3 <2 84 
6.8 <1 45 

<7.0 <2 41 9,100 25.7 38.3 

6.6 <0.5 41.6 11,210 7.1 16.7 

6.4 <0.5 38.5 10,490 33.1 67.6 

5127/99 10:00 0.6 23.6 7.5 4.1 13.9 <0.5 31.0 15,010 40.1 77.4 

10/12/99 11:05 0.2 11.6 4.4 3.3 4.1 <0.5 26.8 7,010 0.6 1.3 

612100 9:30 0.6 14.0 11.6 fffif2")i 8.8 <0.5 54.8 13,300 29.3 62.2 

LNBTUB 10/12199 13:55 <0.2 18.9 )0;5'/}~jJ/ 10.4 <0.5 f:\:'.7i, 15,300 49.8 70.0 

612100 12:30 <0.2 16.0 25.8 17.2 8.0 <0.5 55.7 71.3 98.0 

UNBSDC 7124191 12:20 1.1 15 17 <10.0 7 .8 <0.2 64.0 

8.0 <0.2 50.0 

13 <0.4 71 

15 <0.3 100 

13 <1.8 110 

• 

4/23/92 9:40 <0.4 14 13 8.0 

10129/92 10:00~ 24 17 17 

5127/93 8:45 <0.7 27 30 27 

10/28/93 9:45 5.9 23 32 36 
4121194 9:30 3.9 31 31 27 16 <2 130 
1211/94 10:45 <0.8 15 15 13 8.0 <2 68 
5118/95 8:45 2.8 25 20 18 21 <3 95 

10131/95 11:15 <1.5 19 19 16 14 <2 81 

4125/96 11 :30 <2.0 42 38 47 29 <2 170 
11/7i96 9:45 <3.0 30 45 33 18 

4117197 9:oo~ 9.4 F'"30.,,,, .• _,,2,~,.i 11 
10/30/97 10:05 <2.0 15.0 :=t·J~:r('f:':ii~,!; 11 
6/23/98 11:30 1.1 15.5 :16.6, 10.9 10.7 

11/4/98 10:30 0.6 12.7 . 6.9 ~fitfali~ 8.0 
5/27/99 10:30 o.8 21.0 10.8 tF~~,6~ 11.6 

10112/99 10:45 0.9 23.7 14.1 9.7 16.4 

612100 10,05 o.6 12.5 rr~:il'/!}j.ii!1B 7.8 

<3 210 

<2 110 

<2 Jl/ks1I 16.000 18.5 35.9 
<0.5 57.5 14,110 44.1 94.6 

<0.5 i/~9~9·111,130 17.5 42.3 
<0.5 llr.~::(l 11,500 55.1 84.7 

<0.5 68.7 18,100 45.2 94.4 

<0.5 i~:t! 10,400 19.8 57.4 

!Above NOAA Effects Range Median (ERM) concentration 

<1 <1 <1 

<1 2 <1 

<2 5.2 <2 

<5 <5000 

<1 <20 

<2 <400 

<8 16 <8 <8 <30 

<1.3 12 <1.3 <0.7 <40 

<9 4.8 <9 <5 

<0.9 3.2 <0.9 <0.5 

<20 ~ <20 <9.0 

<1.7 18 <1.7 <0.7 
1.4 8.0 <1.5 <0.6 

2.9 15 <1.0 <0.7 

<4 [ill <3 <11 

<4 10 <3 <11 

<30 

<890 

<36 
<29 

<40 

287 <4 7 <3 <11 

<800 

<800 

<800 

<800 

<800 

346 <4 <3 <3 <11 

388 

624 

4 18 7 <11 

<4 17 9 <11 <800 

<16 41 7 <11 <800 

<1 <1 <1 

1 5 <1 

4.3 18 <2 

4.6 24 <4 
9.2~ <4 
<4 15 <4 

<1.1 19 <1.1 

<22 33 <22 

2.7 11 1.9 

<20 ~9 <20 
4.3 43 <2 

5.4 28 2.8 
4.4 16 <1 

<4 <21 <3 

<4 24 <3 

<4~ <3 
<T 38 <3 

5 17 <3 

<10 <500 

<1 <20 

<2 <400 

<4 <2000 

<4 <40 

<1.6 <4000 

<0.6 <30 
<15 

<0.8 <40 

<9.0 <890 

<1.5 <50 

<0.8 <40 

<0.7 <30 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

•g/kg 

<2000 

<10 

<200 

<20 

<20 

<10 

<440 

<18 
<14 

<20 

<110 

<110 

<110 

<110 

<110 

<110 

<110 

<200 

<10 

<200 

<200 

<20 

<2000 
<20 

<20 

<440 

<25 

<20 

<20 

<110 

<110 

<110 

<110 

<110 

<400 

<300 

<440 

<360 
<290 

<300 

<400 

<440 

<500 

<400 

<400 

<300 

<440 

<360 
<290 

<500 

<400 

<500 

<300 

<400 

<400 
<300 

<400 

<440 

<500 

<400 

<400 <400 <400 <2 60 <1.3 

<300 <300 

<440 <440 

<360 <360 
<290 <290 

<300 <300 

<400 <400 

<440 <440 

<500 <500 

<400 <400 

<300 

<440 

<360 
<290 

<500 

<200 

<900 

<300 

<400 

<400 

<1 <40 <0.9 

<22 <67 <20.0 

<2 <360 <1.7 
<1 <43 <1.5 

<2 <50 <1.0 

<2 <50 <1 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<25 <400 

<25 <400 

<4 

<4 

<300 <25 50 <1.1 

<400 <2 <60 <1.9 

<440 <22 <67 <20.0 

<500 <3 <75 <2.2 

<400 ~2 <60 <1.9 

<2 <50 <1.0 

• ##### <0.4 ##### 
<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

•g/kg 

<54 
<43 

<50 

50 

<11 

<11 

<11 

<11 

<11 

<11 

<75 

<60 

<50 

<11 

<11 

<11 

<11 

.g/kg 

<54 
<43 

<50 

50 

<25 

<25 

<25 

<25 

<25 

<25 

<75 

<60 

<50 

<25 

<25 

<25 

<25 

• 

0016650



,. 

Semiannual s diment sampling 

Slll+Tol PO, 

TIME Cd Cr Cu Pb NI Ag Zn Fa Clay Clay as P DOD DOE DDT gamma 2,4-0 2,4,5-TP Bento(b) Benzo(k) Chrysene Flrantt Pyrene Mthxy Dznon Endo I Aroclor Aroclor 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg % % mg/Kg µg/kg µg/kg µg/kg BHC µg/kg Sllvex µg/kg µg/kg µg/kg µg/kg µg/l<g µg/l<g µg/l<g µg/kg 1254 1260 

µg/kg µg/l<g .,g/kg µg/kg 

JNBBCW 7/24/91 12:45 1.2 12 18 <10.0 7.8 <0.2 65.0 <1 <1 <1 <10 <500 <200 <500 <500 

4/23/92 10:00 <0.4 11 11 5.0 6.1 <0.2 41.0 2 7 <1 <20 <10 <400 <200 

10/29/92 10:20 2.5 33 40 36 18.0 <0.4 130 <2 <4 <4 <2 <10 <200 <400 <800 

5/27/93 9:00 <0.6 11 13 12 6.3 <0.3 45 1.5 5.6 <1 <1 <1000 <100 <300 <300 

10/28/93 10:10 4.7 18 20 14 12 <2 84 <40 <40 <40 <40 <40 <20 <400 <400 

4/21/94 9:45 3.2 26 30 20 15 <2 110 14.0 24 <14 <8 <400 <200 <400 <400 

12/1/94 11:00 <0.9 23 28 18 11 <2 100 <1.3 28 <1.3 <0.7 <40 <20 <400 <400 <400 <400 <400 <2 <60 <1.3 

5/18/95 9:00 2.3 19 14 14 14 <2 66 <18 23 <18 <8 

10/31/95 11:00 <0.7 18 28 19 13 <2 90 1.5 11 <1.5 <0.5 <30 <10 <300 <300 <300 <300 <300 <1 <40 <1.5 
4/25/96 12:00 <2.0 2.5 <3 <8 <6 <2 8 7.0 [ill <6.0 <3.0 <31 <16 <310 <310 <310 <310 <310 <8 <47 <6.0 

11/7/96 10:00 <2.0 16 22 15 8.6 <2 83 <1.7 15 <1.7 <0.7 <34 <17 <340 <340 <340 <340 <340 <2 <340 <1.7 <52.0 <52.0 

4/17/97 Gil 11 24 17 <11 <2 85 4.1 27 3.2 <0.7 <34 <17 <340 <340 <340 <340 <340 <2 <51 <1.6 

10/30/97 10:20 <2.0 ~!:~ ii)5~~Y :;1t:o:1 11.0 .:ti:il~~i~.( 25,000 24.3 58.2 2 27 2 <O. <50 <1 <2 <70 <2 <70 <70 

6123198 12:10 <1 7.2 7.5 <0.5 !_99.8} 12,810 20.7 52.1 <4 <18 <3 <11 <800 <110 • ##### <0.4 ##### 

1114/98 10:50 0.3 8.9 5 5.2 4.8 <0.5 34.0 7,860 21.9 54.4 <4 19 <3 <11 <800 <110 <25 <400 <4 <11 <25 

5127199 10:45 0.3 11.9 9 8.2 6.1 <o.5 f41:s'I 10.110 42.6 16.0 416 <4 21 <3 <11 <800 <110 <25 <400 <4 <11 <25 

UNBNDB 7124/91 14:00 0.6 6.4 11 <10.0 7.0 <0.2 34 <1 <1 <1 <10 <500 <200 <500 <500 

4123192 10:30 <0.4 15 11 <4.0 8.5 <0.2 46 2 9 2 <1 <20 <10 <400 <200 

10/29/92 11:05 <0.6 8.2 10 9.4 5.6 <0.3 39 <2 9.5 <2 <2 <400 <200 <400 <800 

5127/93 0:00 <1 37 32 32.0 24.0 <0.5 110 11 59 9 <5 <2000 <200 <500 <500 

10/28/93 10:45 7.6 31 38 24 19 <2.4 130 9.7 46 2.8 <3 <50 <30 <500 <500 
4/21194 10:15 4.9 40 35 35 21.0 <2 150 <9 <9 <4 <400 <200 <400 <400 

12/1/94 11:35 1.5 43 51 32 25.0 <3 180 <5 <5 7 <50 <30 <500 <500 <500 <500 <500 <5 <80 <5 

5/18/95 9:20 3.5 29 25 20 23.0 <2 100 <19 <19 <8 
10/31/95 12:15 <0.8 16 16 14 11.0 <2 60 2 9.2 <1.6 <0.6 <30 <20 <300 <300 <300 <300 <300 <2 <50 <1.6 

4/25/96 9:30 <3.0 47 53 38 32.0 <3 180 6.8 [ill <6 <2.8 <290 <150 <590 <590 <590 <590 <590 <6 <88 <6 530 

11/7/96 10:3Q <2.0 35 48 31 23.0 <2 150 <8 23 <8 <4.0 <38 <19 <380 <380 <380 <380 <380 <10 <380 <8 <380 <380 

4/17/97 10:30~ 8.6 34 19 9.8 <2 79 4.8BE 2.6 <0.7 <34 <17 <340 <340 <340 <340 <340 <2 <34 <17 <52 <52 

10/30197 10:55 <3.0 39 r!~f8:t(':::i~li:: 29.0 <3 ~Qofcl 48,ooo 62.1 08.2 7.7 35 <2 <1 <70 <30 <3 <100 <2 <100 <100 

6/23/98 9:55 <1.1 17.0 ,,11,~.; 7.8 10.9 <0.5 50 15,680 50.1 92.6 <4 24 <3 <11 <BOO <110 ND ND ND 
11/4/98 9:00 1.1 12.6 11.8 7.8 6.0 <o.5 ~:iisi, 11.150 44.o 92.1 

<48-E 
<3 <11 <800 <110 <25 <400 .<4 <11 <25 

5/27/99 9:15 0.3 18.4 [:1if~) 11.7 9.3 <0.5 ('~ij 15,600 54.5 95.1 402 <4 40 13 <11 <800 <110 <25 <400 <4 <11 <25 

jAbove NOAA Effecls Ranae Median !ERM) concenlration 'Ari1;;,~~~;,)~11i_~,~~~t1/99i&.,;tici~nij~J~1~~·sc:qw~k;ifo11~ortfui1iiii11~,;,r;a1;;i;~;;ji!•.:.i:;N,:···1 

Appendix 5.4 

0016651



Semiannual Sediment sampling 

Slll+TotPO, 
STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fe Clay Clay as P ODD ODE DDT gamma 2,4-0 2,4,5-TP Benzo(b) Benzo(k) Chrysene Flrantt Pyrene Mthxy Dznon Endo I Aroclor Aroclor 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg % % mg/Kg µg/kg µg/kg µg/kg BHC µg/kg Sllvex µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg 1254 1260 

HUNTINGTON HARBOUR 

iUNWAR 8/13/91 12:00 <0.4 12 26 34 9.2 <0.2 120 
6/30/92 11:50 <0.4 12 

11/18/92 12:00 <0.7 20 

6/15/93 10:15~ 29 
10/21/93 12:05 7.3 29 

4/13/94 10:30 1.1 30 
11/8/94 11:30 2.0 28 

5/10/95 10:00 4.1 20 

10/11/95 10:45 1.0 15 
5/2/96 9:45 <2 26 

10/9/96 10:45 <2 26 

4/29/97 9:00 <0.9 23 

10/2/97 13:45 <2 23 
6/25/98 <1 11.4 

10/21/98 9:30 <1 13.7 

6/24/99 14:10 0.65 14.1 

10/27/99 10:30 0.38 11.7 

6/28/00 10:50 <0.20 12.0 

26 39 8.3 <0.2 110 
46 59 15 <0.3 190 
71 98 24 <0.5 330 
69 87 20 <2.1 290 

52 69 22 <2 260 
49 70 18 <2 260 

46 61 20 <2 190 

32 41 15 <2 130 

62 76 16 <2 300 

68 

58 

70 

85 

64 

67 

23 

18 

19 

<2 340 

<2 260 

<2 260 18.7 45.2 
8.1 <0.5 

10.6 <0.5 

8.35 <0.50 

..•. ,..,, 
,:; 8,930 16.1 33.4 

12,990 15.0 44.2 

12,870 16.2 38.3 

10,700 10.4 23.7 

9,620 15.7 50.7 

. ) 7 .52 <0.51 

.{:1:i~'ti~l 8.40 <0.50 

HUNCRB 8/13/91 13:00 <0.4 17 38 56 
62 

130 

120 

100 

140 

150 

100 

180 

130 

130 

120 

120 

9.4 <0.2 100 
11 <0.2 110 

25 <0.4 230 

21 <0.5 210 

6/30/92 13:40 <0.4 17 41 

11/18/92 13:00 <0.8 40 92 

6/15/93 10:50 9.3 33 84 
10/21/93 12:35 6.5 

4/13/94 11:0~ 1.2 

11/8/94 12:00 1.7 

5/10/95 10:30 5.2 

10/11/95 11:20 <1.6 

5/2/96 10:20 <2.0 

27 65 

49 120 

48 83 

30 80 

53 100 

35 92 
10/9/96 11:15 <2.0 26 85 

4/29/97 10:00 <1.5 32.0 120 

10/2/97 14:10 <2.0 30 84 

6/25/98 <0.8 17.3 ~f' 
10/21/98 10:15 <0.5 17.8 nt:3 
6/24/99 13:55 0.259 19.8 i:i'.2. 

10,27199 10:50 <0.20 20.8 fi:~i; 
6/28/00 11 :40 <0.20 18.0 :~~ • . 

18 <2 180 

36 <2 310 

28 <2 240 

26 <2 210 

35 <2 280 

23 3.1 230 

22 <2 240 

26 <2 230 

23 <2 200 46.1 89.3 
<0.5 \ • ... ] 15,400 43.8 90.3 

<0.5 ti 17,020 43.4 92.5 
<0.5 17,700 47.4 94.9 
<0.6 
<0.5 

18,800 44.0 93.0 

14,800 45.9 90.6 

! Above NOAA Effects Range Median (ERM) concenlralion 

• 

<1 <1 <1 

<1 <1 <1 
<9 16 <9 

<;~1 :~1 ;: 
<40 55 40 
<15 <9 <15 

<16 <7 <16 

5.8 [:ii] <2 

12.0 ~ 11 
<43 <43 <43 

6.4~ 5.3 
5.6 Lill <5 
<4 17 <3 

<4 11 <3 

439 <20~ <15 

<4 14 <2 

<4 <3 <3 

<1 <1 <1 

2 8 <1 

,:1 !f 11 67 8.4 

<1.5 22 <1.5 

19 <4 <7 

<2.1 23 <2.1 

<11 ;2 <6 
<20 35 <20 

<9 28 <9 

8 44 <5 

<4 16 <3 

<4 20 <3 

503 <20~31 24 
<4 37 3 

<4 36 6 

µg/kg 

<1 <5000 <2000 

<5 <100 
<9 <40 
<2 <2000 

<20 <50 

<16 <400 

<9 <40 

<7 

<1 <40 
<4 <40 

<21 <43 

<1 <38 

<2 <50 

<11 <800 

<11 <800 

<55 <800 

<54 <800 

<55 <800 

<10 <5000 

<1 <20 

<2 <50 

<2 <2000 

<10 <40 

<2 <300 

<0.8 <40 

<4 

<1 <50 

<4 <42 

<9 <43 

<4 <43 

<2 <50 

<11 <800 

<11 <800 

<55 <800 
<56 <800 

<800 

<50 
<20 

<200 
<20 

<200 

<20 

<20 

<20 

<21 

<19 

<20 

<110 
<110 

<110 

<110 

<110 

<2000 
<10 

<20 

<200 

<20 

<130 

<20 

<20 

<21 

<22 

<21 

<20 

<110 

<110 

<110 
<110 

<110 

<400 

<400 

<430 

<380 

<400 

<420 

<430 

<430 

<200 

<200 
<800 

<4000 
<2000 

<400 

<400 

<400 

<400 

<430 

<380 

<200 
<200 

<900 

<5000 

<400 

<500 

<400 

<500 

<420 

<430 

<430 

<400 

<400 
<400 

• <4000 

• <2000 
<400 

<400 <400 <400 

<400 

<400 <400 <400 

<430 <430 <430 

<380 <380 <380 

<400 <400 

<420 <420 

<430 <430 

<430 <430 

<400 
<400 

<500 

##### 

<400 

<500 
<400 

<500 

<420 

<430 

<430 

<20 <60 <15 

<2 <50 
<8 <60 <6 

<64 <64 <43 

<2 <57 <1.8 

<5 <70 <5 

<24 <400 <4 

<25 <400 <4 

<125 <2000 <20 

< 125 <2000 <20 

< 125 <2000 <20 

<2 <70 

'<2 <70 
I 

<8 <62 

<22 <65 

<9 <64 

<5 <70 

<25 <400 

<25 <400 

<125 <2000 
<125 <2000 
<125 <2000 

<1.5 

<6 

<20 

<9 

<5 

<4 

<4 

<20 
<20 
<20 

µg/kg 

<1700 

<57 

<100 

<11 
<11 

<50 

<50 

<50 

<650 

<430 

<100 

<11 

<11 

<50 
<50 

<50 

<1700 

<57 

<100 

<25 
<25 

<125 

<125 

<125 

<650 

<430 

<100 

<25 

<25 

<125 
<125 
<125 

• 

0016652



:::;em1annua1 ~ 1ment :::;ampllng 

S11t+To1P04 

TIME Cd Cr Cu Pb NI Ag Zn Fe Clay Clay as P ODD ODE DDT gamma 2,4-D 2,4,5-TP Benzo(b) Beni:o(k) Chrysene Flrantt Pyrene Mthxy Di:non Endo I Aroclor 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg % % mg/Kg µg/kg µg/kg µg/kg BHC µg/kg Sllvex µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg 1254 

HUNBCC 8/13/91 14:00 <0.4 15 23 

6/30/92 14:25 <0.4 13 19 

11/18/92 13:30 <0.7 23 37 

6/15/93 11:30 9.2 30 51 

10121/93 11:35 8.1 31 44 

4/13/94 11 :40 <0.8 20 28 

11/8194 12:30 <1.1 19 25 

5/10/95 10:45 1.1 4.9 

10/11/95 12:00 <0.7 13 25 

5/2/96 10:50 <2.0 22 52 

10/9/96 11 :50 <2.0 28 56 

4/29/97 10:30 < 1.5 28 60 

24 7.5 <0.2 110 

26 8.8 <0.2 83 

40 16 <0.3 140 

38 21 <0.4 190 

41 22 <1.9 170 

23 16 <2 120 

25 13 <2 100 

11 <5.0 <1 27 

19 9.6 <1 60 

44 22 2.1 235 

44 24 

44 21 

<2 240 

<2 210 

10/2/97 13:10 

6125/98 

10/21/98 9:00 

6/24/99 13:30 

<2 20 44 36 18 <2 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

180 

<~!2 :::: !i!Jf lt~!!lf i.i ff; 
<0.5 14.2 .-25.5 '."::·n::r·, e.1 10/27/99 9:50 

6/25/00 9:39 0.33 16.8 l~~;~i!.i~1,J2:~ 11.5 

BBOLR 8/14/91 9:30 <0.4 

6/30/92 11 :45 <0.4 

11/19/92 15:15 <0.5 

6/15/93 13:20 3.3 

10/21/93 13:00 3.3 

4.7 6.7 

10 6.5 

13 8.0 

10 13 

12 18 

24 <0.8 <0.2 

22 5.6 <0.2 

23 11 <0.3 

31 7.7 <0.3 

43 '8.9 1.6 

30 

32 

26 

62 

87 

4/13/94 13:15 <1.9 22 37 120 22 <4 120 

11/8/94 14:00 11 14 51 8.7 <1 77 

5/10/95 11:45 2.5 12 29 44 12 

10111195 13:15 1.5 22 28 120 18 

512/96 12:10 2.0 8 14 28 <7 

2 98 

2 140 
2 71 

10/9/96 12:50 <1 8 11 24 8.8 <1 88 

4/29/97 11:20 <1.5 10 19 35 9.4 <2 90 

16.0 44.2 

12,700 20.1 69.3 

76.2 

10/2/97 15:20 <2.0 6.7 9.3 16 <7 <2 41 4.8 7.3 

6/25/98 <0.5 7.3 8.9 tH~:~r 4 4 <o 5 r,;49\J 6 020 111 28 o 

10121195 11 :45 <0.15 8.2 5.1 ,, 1s;~/ 5:0 <~.5 ;\4:,'.J a:590 2:0 6:8 

6/24/99 15:30 <0.2 11.2 3.57/.1,1.:'.7/! 5.52 <0.5 34.5 7,960 6.4 14.4 

10/27/99 12:20 <0.2 8.9 1.89 8.5 3.10 <0.6 15.5 5,890 1.2 4.2 

6/28/00 12:45 <0.2 8.2 r,o,~.llf:J~.,~) 5.51 <0.5 mtrn 7,140 

TGDC05 10/3/97 

6/25/98 

<2.0 6.7 8.2 11 6.2 <2 30 0.1 32.3 

TGUC05 10/3/97 0:00 <2 

6/25/98 0:00 <0.3 

10/26/98 9:30 <0.6 

6/24/99 15:40 <0.2 

14 26 41 ,14 <2 

10.5 8.4 ('::·1.",;19'~ 6.7 <0.5 

5.25frr~~r 11.eii· 6.31 <0.5 

10.3 3.18 ~;df;~1 6.68 <0.5 

!Above NOM Effects Range Median (ERM) concentration 

4.2 14.6 
.. ,., 10,270 11.4 43.6 

8,250 3.0 9.2 

160 

10,300 8.6 32.8 

4,830 7.0 19.6 

, . , 10,860 4.1 18.9 

430 

<1 <1 <1 

3 10 2 
8 26 <8 

6 21 4 
20 [:"ii) 12 

6.7~ 4.6 
7.0 20 <6 

13.0 <3 <4 

3.8 7.2 8.6 

4.3 24 

46.0 72 

9.6 <1.9 

8.6 26 4 
<4 15 <3 

<4 <3 <3 

<20~ <15 

<4 15 <3 

17~ 11 

<1 

<1 

<9 

<3 

<3 

<4 

<6 

<1 

<1 

<9 

<3 

12 

<1 

<1 

<9 

<3 

<3 

9.6 <4 

6.6 <6 

µg/kg 

<10 <5000 

<1 <20 

<8 <30 

<2 <2000 

<9 <40 

<1.2 <600 

<3 <30 

<3 

<0.5 <30 

<2.0 <39 

<8.0 <40 

<0.8 <42 

<2 <200 

<11 <800 

<11 <800 

<55 <800 

<56 <800 

<55 <800 

<10 <5000 

<1 <20 

<9 <30 

<3 <2000 

<3 <30 

1.5 <800 

<3 <30 

<18 

<1.9 

<1.7 

<30 

<1.9 

<8 <18 <8 

<2 

<4 

<4 

6 <1.9 <0.8 <40 

7.2 <1.7 <0.7 <34 

<30 <30 <15.0 <30 

4.2 <1.9 <0.8 <42 

<2 <2 <0.7 <30 

15 <3 <11 <800 

<3 <3 <11 <800 

434 <20 <15 <15 <55 <800 

<4 

<4 

<3 <3 <54 <800 

<3 <3 <55 <800 

<2.0 5.5 <2 <0.6 <30 

<4 

284 <20 

<3.7 

<4 

<4 

499 <20 

20 <3 

32 <15 

<18 <2 

<3 <3 

8 <3 

16 <15 

<11 <800 

<55 <BOO 

<0.7 <40 

<11 <800 

<11 <800 

<55 <800 

Appendix 5.4 

µg/kg 

<2000 

<10 

<20 

<200 

<20 

<300 

<20 

<10 

<20 

<20 

<21 

<100 

<110 

<110 

<110 

<110 

<110 

<2000 

<10 

<20 

<200 

<20 

<400 

<10 

<20 
<17 

<15 
<21 

<20 

<110 

<110 

<110 

<110 

<110 

<20 

<110 

<110 

<20 

<110 

<110 

<110 

<300 

<410 

<400 

<420 

<300 

<340 

<300 

<420 

<200 

<200 

<700 

<4000 

<2000 

<300 

<300· 

<300 

<410 

<400 

<420 

<200 

<200 

<600 

<4000 

<300 

<400 

<300 

<400 

<340 

<300 

<420 

<400 

<400 

<300 
• <4000 

• <2000 
<300 

<300 <300 <300 

<300 

<410 <410 <410 

<400 <400 <400 

<420 <420 <420 

<300 <300 

<340 <340 

<300 <300 

<420 <420 

<400 

<400 

<300 

• <4000 

<300 

<400 

<300 

<400 

<340 

<300 

<420 

<8 <50 <6 

<1 <50 <6 

<2 <61 <1.9 

<20 <60 <19 

<2 <62 <1.9 

<4 <60 <4 

<25 <400 <4 

<25 <400 <4 

< 125 <2000 <20 

< 125 <2000 <20 

<125 <2000 <20 

<7 <40 

<60 

<2 <52 

<45 <45 

<2 <62 

<2 <50 

<25 <400 

<25 <400 

<125 <2000 

<125 <2000 

<125 <2000 

<2 <50 

<6 

<1.7 

<30 

<1.9 

<2 
<4 

<4 

<20 

<20 

<20 

<2 

<25 <400 <4 

< 125 <2000 <20 

<2 <60 

<25 <400 

<25 <400 

<125 <2000 

<2 

<4 

<4 

<20 

µg/kg 

<600 

<62 

<100 

<11 

<11 

<50 

<50 

<50 

<1200 

<62 

<50 

<11 

<11 

<50 

<50 

<50 

<50 

<11 

<50 

<60 

<11 

<11 

<50 

1260 
µg/kg 

<600 

<62 

<100 

<25 

<25 

<125 

<125 

<125 

<1200 

<62 

<50 

<25 

<25 

<125 

<125 

<125 

<50 

<25 

<125 

<60 

<25 

<25 

<125 

0016653



Semiannual Sediment Sampling 

Sllt+rot PO, 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fe Clay Clay as P DOD DOE DDT gamma 2,4-D 2,4,5-TP Benzo(b) Benzo(k) Chrysene Flrantt Pyrene Mthxy Dznon Endo I Aroclor Aroclor 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg 'IC. % mg/Kg µg/kg µg/kg µg/kg BHC µg/kg Sllvex µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg 1254 1260 

SANTA ANA RIVER WATERSHED 

SARIMP 9/12/91 11:30 <0.4 10.0 21.0 

4/14/94 10:30 <0.8 15.0 20.0 

11nt94 13:00 <0.8 8.0 7.3 

5/9/95 8:15 <0.7 4.5 2.9 

10/12/95 14:15 <0.6 5.1 4.8 

9.8 8.0 <0.2 

15.0 12.0 <2 

7.1 <5.0 <1 

53 

77 
34 

<7.0 <5.0 <1 19 

<6.0 <5.0 <1 20 

6/30/98 12:00 ND 2.3 1.8 

10/27/98 11:45 0.6 13.5 11.7 

1.9 1.8 <0.5 11.2 3,010 12.2 42.8 

7.6 10.9 <0.5 46.7 11,300 11.0 28.6 

SANEOB 4/14/94 10:00 <0.5 

5/9/95 8:30 <0.6 
10/12/95 14:40 <0.6 

4.8 8.7 

3.5 7.1 

6.5 20.0 

6.5 

<6.0 

96 

7.5 

4.9 

9.6 

<1 39 

<1 27 

<1 120 

S1LE17 2/26/92 10:45 2.1 9.8 25.0 <10.0 16.0 <0.2 95 

5/9/95 9:20 .1.8 5.1 24.0 <7.0 18.0 <1 150 

6/30/98 12:30 1.7 10.6 32.4 141 15.9 <0.5 193 23,360 0.0 0.4 

10/27/99 9:30 <0.6 0.7 4.6 2 2.7 <0.5 29 2,310 0.6 3.0 

10/27/99 9:30 <0.6 0.7 4.6 2 2.7 <0.5 29 2,310 0.6 3.0 

SOUTH COUNTY WATERSHED 

ACJ01 B/29/91 10:45 <0.4 

6/18/92 14:45 <0.5 

11/5/92 10:00 <0.5 

6/14/93 11 :00 <0.5 

10/6/93 14 :00 1.0 

5/4/94 15:00 0.8 

• 

11/8/94 9:00 0.9 

5/25/95 10:15 <0.6 

10/19/95 12:30 <0.7 

4/17/96 9:45 <1.0 

11/6/96 15:45 <1.0 

4/8/94 3.8 

10/9/97 15:00 <1 

6/19/98 13:40 <1.7 

10/19/98 10:00 0.6 

5/20/99 12:35 0.6 

10/27/99 12:05 0.5 

5/31/00 13:45 0.3 

0.9 

1.8 

2.2 

3.6 

3.1 

1.9 

3.2 

0.7 <10 

1.0 <5 

1.2 <5 

1.7 <5 

<0.2 <0.6 

<3 <6 

3.1 <6 

3.1 <0.2 4.5 

3.7 <0.3 4.9 

4.3 <0.2 5.6 

6.4 <0.2 5.4 

8.0 <1.2 6.5 

<5 <1 7.9 

5.9 <1 11 

<1 <3 <6 <5 <1 2.7 

3 3.6 <7 6.6 <1 36 

6 <3 <7 8.5 <1 15 

6 2.6 <6 7.4 <1 12 

5.2 <3 <6 7.1 <1 16 

20.0 11.0 <6 23.0 <1 21 

10.2 3.0 <2 8.7 <0.5 22.2 

3.5 0.9 0.9 3.4 <0.5 8.2 

6.9 2.2 <10.0 3.5 <0.5 7.2 

5.7 U 0.74 6.2 <0.5 10.2 

5.2 1.8 1.9 4.4 <0.5 21.0 

8,100 8.0 17.8 

4,260 2.4 5.7 

2,650 0.2 0.6 

2,340 0.0 0.0 

2,280 0.2 0.9 

3,800 

<5.0 <5.0 <5.0 

<2.0 <0.9 <2.0 

<0.8 0.5 <0.8 

<0.8 <0.8 <0.8 

<4 <3 <3 

<4 5 <3 

<3 <1 <3 

<0.8 4.2 <0.8 

µg/kg 

<5.0 <300 

<0.9 <100 

<0.5 30 

<0.4 <20 

<11 <BOO 

<11 <800 

<1 <100 

<0.5 <100 

<1 <1 <1 <1 <20 

<4 <3 <3 <11 <800 

<4 <3 <3 <11 <BOO 

<4 <3 <3 <11 <800 

<1 <1 <1 

<1 <1 <1 

<1 <1 <1 

<1 <1 <1 

<1 <1 <1 

<0.9 <0.7 2.2 

<0.8 <0.5 <0.8 

<5 <3 <5 

<0.9 <0.9 <0.9 

<0.9 <0.9 <0.9 

<0.8 <0.8 <0.8 

<0.9 <0.9 <0.9 

<0.9 <0.9 <0.9 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<1 <500 

<1 <20 

<1 <300 

<1 <1000 

<1 <20 

<0.5 <30 

<0.5 30 

<3 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<11 

<11 

<11 

<11 

<11 

<30 

<27 

<36 

<25 

<30 

<800 

<BOO 

<800 

<800 

<800 

Ap.5.4 
.·--~' 

µg/kg 

<100 

<60 

<10 

<10 

<110 

<110 

<60 

<60 

<10 

<110 

<110 

<110 

<200 

<10 

<100 

<100 

<10 

<10 

<10 

<10 

<14 

<24 

<13 

<10 

<110 

<110 

<110 

<110 

<110 

<300 

<300 

<270 

<240 

<250 

<200 

<200 

<300 

<200 

<300 

<500 

<400 

<500 

<200 

<500 

<200 

<200 

<300 

<300 

<300 

<270 

<240 

<250 

<200 

<200 

<300 <300 <300 

<300 <300 

<270 <270 

<240 <240 

<250 <250 

<200 

<300 

<500 

<200 

<500 

<400 

<300 

<200 

<200 

<300 

<300 

<300 

<270 

<240 

<250 

<1 <40 

<1 <40 

<25 <400 

<25 <400 

<1 <40 

<25 <400 

<25 <400 

<25 <400 

I 

<1 <40 

1
<1 <40 

<4 

<4 

<4 

<4 

<4 

<0.8 

<1 <41 <0.9 

,<1 <36 <24 

<1 <38 <1 
'<1 <40 <0.9 

<,25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

µg/kg 

<11 

<11 

<11 

<11 

<11 

<36 

<38 

<40 

<11 

<11 

<11 

<11 

<11 

µg/kg 

<25 

<25 

<25 

<25 

<25 

<36 

<38 

<40 

<25 

<25 

<25 

<25 

<25 

0016654



Semiannual S 

Sllt+Tot PO, 
STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fe Clay Clay as P DOD ODE DDT gamma 2,4-D 2,4,5-TP Benzo(b} Benzo(k} Chrysene Flrantt Pyrene Mlhxy Dznon Endo I Aroclor 

mg/leg mg/leg mg/leg mg/leg mg/leg mg/leg mg/leg mg/kg % % mwKg µg/lcg µg/lcg µg/lcg BHC µg/lcg Sllvex µg/lcg µg/lcg µg/lcg µg/lcg µg/lcg µg/lcg µg/lcg µg/lcg 1254 

SCOAM 8/29/91 11 :45 7.4 8.3 

6/18/92 11:00 0.9 28 

11/5/92 12:30 8.2 12 

6/14/93 11 :30 0.9 25 

47 <10.0 

25 19 

42 10 

16 9.3 

25 <0.2 

25 <0.4 

38 <0.3 

25 <0.4 

55 

95 

73 

53 
10/6/93 10:00 9.4 

5/4/94 14:30 3.3 

11/8/94 9:30 2.0 

5/25/95 9:45 4.4 

12 15 11 51 <1.4 73 

23 14 <8 14 <2 55 

15 15 <7 16 <1 39 

7.5 13 <7 40 <1 53 
10/19/95 13:15 14.0 

4/17/95 10:20 3.8 

11/6/96 15:30 4.1 

4/8/97 24.0 

10/9/97 14:30 2.7 

12 130 <15.0 78 

29 18 12 38 

<2 150 

<2 67 

11 16 8 , 25 <2 71 

10/27/99 11:10 9.1 

5/31/00 13:00 9.8 

14 13 

2.8 6.5 

5.0 30.3 

8.0 13.6 

12 14 <1 

<7 28 <1 

2.3 . 38 <0.5 

<3 69 <0.5 

43 

28 

76 

80 

OHBL01 2/26/92 9:05 1.0 15 14.0 <10.0 6.6 <0.2 31 

11/5/92 

6/14/93 14:30 <0.5 1.8 1.8 

4/17/96 13:00 <1.0 12.0 10.0 
<5 <1.0 <0.3 7.7 

9.4 8.3 <1.0 24.0 

SJNL01 8/29/91 13:45 <0.4 2.2 1.6 <10.0 1.5 <0.2 8.9 

6/18/92 13:00 <0.4 3.5 2.8 <4.0 2.9 <0.2 15 

11/5/92 

6/14/93 14:00 <0.5 4.9 3.3 <5 2.8 <0.2 

<0.6 <0.6 <1.4 10/6/93 12:45 1.4 5.7 5.1 

5/4/94 12:00 <0.6 3.6 <3 <6 ,<5 <1 
5/25/95 11 :45 <0.6 2.2 

10/19/95 14:15 <0.7 5.3 

4/17/96 11:30 2.0 6.5 

11/6/96 14:00 1.0 3.4 

4/8/97 4.6 4.0 

<3 <6 <5 <1 

4.1 7.1 <5 <1 

6.1 9.8 46.0 <7 

2.6 <6 <5 <1 

2.7 <6 <5 <1 

16 

25 

10 

14 

33 

24 

12 

15 

2,600 0.1 0.3 

3,220 28.4 69.8 

5,300 12.0 37.5 

10/9/97 11:35 <1 2.6 <2 <5 <4 <1 

1.2 <0.5 

2.3 <0.5 

1.3 <0.5 

1.3 <0.5 

5.5 26,000 0.0 0.2 
6/30/98 13:00 0.3 1.7 

10/19/98 12:18 0.5 4.2 

5/20/99 13:13 0.4 6.3 

5/31/00 11:00 <0.3 3.0 

TCOL02 8/29/91 14:30 0.9 15 

6/14/93 13:00 5.1 39 

10/6/93 11:00 3.1 6.0 

1.0 1.6 

1.3 1.1 

2.4 <10.0 

1.5 1.7 

27 <10.0 

36 13.0 

6.5 7.4 
5/4/94 13:45 2.0 8.6 7.3 <8 

11/8/94 10:30 0.96 5.8 12.0 <9 

5/25/95 11:15 <0.7 5.4 

10/19/95 13:45 <0.9 21 

4/17/96 10:55 <1.0 17 

11/6/96 14:45 <1.0 11 

4/8/97 12.0 6.4 

10/9/97 13:50 <2.0 6.5 

6/19/98 14:50 0.4 11.3 

8.2 <7 

21 <14 

20 <23 

8.8: 7.1 

8.7 9.8 

9.1 <10 

9.6 •: 5.4 

9 2,580 1.7 4.9 

9 4,000 0.9 3.1 

10 3,840 0.0 0.2 

18 3,460 0.0 0.0 

13 <0.2 95 

36 0.5 98 

7.3 <1.3 25 

<6 <2 28 

<7 <2 40 

7.3 <1 31 

18 <2 94 

17 <1 74 

7 <1 41 

12 <1 40 

<9 <2 28 6,700 3.7 18.3 

8.2 <0.5 47.3 12,790 3.1 24.9 

µg/lcg µg/lcg µg/lcg 

<50 <50 <50 

<1 <1 <1 

<10 <10 <10 

<1 <1 <1 

<2 <2 <2 

<1 <0.6 <1 

<0.9 <0.5 <0.9 

<30 <16 <30 

<9 <9 <9 

<1.7 <1.7 <1.7 

<1.6 <1.6 <1.6 

<1.5 <1.5 <1.5 

<4 <3 <3 

<1 <1 <1 

<1 <1 <1 

<1 <0.9 <0.9 

<1 <1 <1 

<1 <1 <1 

<1 <1 <1 

<7 <7 <7 

<0.8 <0.5 <0.8 

<5 <3 <5 

<0.9 <0.9 <0.9 

<1.7 <1.7 <1.7 

<0.9 <0.9 <0.9 

<0.9 <0.9 <0.9 

<0.7 <0.7 <0.7 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<20 <20 <20 

<2 <2 <2 

<1 <1 <1 

<1 <0.6 <1 

<7 <4 <7 

<6 3.0 <6 

2.1 4.0 <2 

<1.5 <1.5 <1.5 

<0.9 <0.9 <0.9 

<0.8 <0.8 <0.8 

<2 <2 <2 

<4 <3 <~ 

<50 <500 

<1 <20 

<10 <300 

<1 <1000 

<2 

<0.6 

<0.5 

<16 

<4 

<0.7 

<0.6 

<40 

<30 

30 

<40 

<36 

<32 

<0.6 <29 

<0.5 <100 

<1 <20 

<1 <1000 

<0.5 <26 

<1 <500 

<1 <20 

<1 <1000 

<7 <30 

<0.5 <30 

<3 

<0.5 <30 

<0.7 <37 

<0.5 <24 

<0.5 <25 

<0.4 <20 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

<20 <500 

<2 <2000 

<1 <30 

<0.6 <30 

<4 40 

<3 

<0.7 40 

<0.6 <29 

<0.5 <24 

<0.5 <24 

<0.9 <200 

<11 <800 

Appendix 5.4 

<200 

<10 

<100 

<100 

<20 

<20 

<10 

<20 

<18 

<16 

<14 

<70 

<10 

<100 

<13 

<200 

<40 

<100 

<10 

<10 

<10 

<19 

<12 

<12 

<10 

<110 

<110 

<110 

<110 

<200 

<200 

<10 

<20 

<20 

<20 

<14 

<12 

<12 

<100 
<110 

<300 

<360 

<320 

<290 

<260 

<370 

<240 

<250 

<400 

<290 

<240 

<240 

<500 

<400 

<500 

<300 

<400 

<300 

<300 

<400 

<360. 

<320 

<290 

<200 

<300 

<260 

<500 

<200 

<300 

<300 

<300 

<300 

<370 

<240 

<250 

<500 

<300 

<300 

<300 

<400 

<400 

<290 

<240 

<240 

<500 

<700 

<300 

<300 

<400 

<300 

<300 <300 <300 

<400 

<360 <360 <360 

<320 <320 <320 

<290 <290 <290 

<400 

<300 

<260 <260 <260 

<500 

<400 

<300 

<300 

<300 

<300 

<370 <370 <370 

<240 <240 <240 

<250 <250 <250 

<500 

<300 

<300 

<300 

<400 <400 <400 

<400 

<290 <290 <290 

<240 <240 <240 

<240 <240 <240 

<1 

<15 

<2 

<2 

<1 

<1 

<1 

<40 <0.9 

<70 

<55 <1.7 

<48 <1.6 

<43 <1.5 

<40 <1 

<38 <0.9 

<1 <40 

<2 <56 <1.7 

<1 <37 <0.9 

<1 <37 <0.9 

<1 <30 <0.7 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<9 <50 <7 

<2 <60 

<1 <43 <1.5 

<1 <37 <0.9 

<1 <36 <0.8 

<2 <70 <2 

<25 <400 <4 

<48 

<43 

<40 

<37 

<37 

<30 

<11 

<11 

<11 

<11 

46 

<37 

<36 

<70 

<11 

1260 
µg/lcg 

<48 

<43 

<40 

<37 

<37 

<30 

<25 

<25 

<25 

<25 

<37 

<36 

<70 

<25 

0016655



~em1annua1 ~ediment ~ampling 

Sllt+Tot PO, 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fe Clay Clay as P ODD ODE DDT gamma 2,4-D 2,4,5-TP Benzo(b) Benzo(k) Chrysene Flranlt Pyrene Mth.xy Dznon Endo I Aroclor Aroclor 
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg ,c, % mg/Kg µg/kg µg/kg µg/kg BHC µg/kg Sllvex µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg . 1254 1260 

0SOL03 8/29/91 10:30 0.4 

6/18/92 11:30 0.6 

11/5/92 10:40 <0.5 

6/14/93 12:15 <0.5 

10/6/93 10:30 0.7 

1.4 9.6 

1.1 1.3 

4.7 3.9 

3.5 1.5 

1.5 <0.2 

5/4/94 14:00 0.9 2.9 <3 

11/8/94 10:00 <0.7 2.6 3.5 

5/25/95 10:45 <0.7 <1.0 <3 

10/19/95 13:30 <0.7 2.5 3.5 

4/17/96 10:35 <1.0 4.6 5.8 

11/6/96 15:00 <1.0 4.1 2.6 

4/8/97 4.0 1.7 <3 

10/9/97 14:10 <2 2.5 4.3 

6/30/98 12:50 0.4 13.0 5.3 

10/19/98 10:40 2.8 4.3 2.5 

5/20/99 14:00 4.3 10.1 13.0 

SCBJ03 6/19/98 14:10 10.2 4.8 10.7 

5/20/99 10:30 0.5 12.4 5.8 

SJOL01 5/4/94 13:00 2.0 11 9.2 

5/25/95 13:30 <0.7 5.0 5.3 

4/8/97 17 20.0 6.5 

10/9/97 11:15 <1 4.1 4.1 

6/30/98 13:30 #### 2.4 2.7 

10/19/98 13:15 0.4 8.7 3.3 

5/20/99 12:35 <0.5 7.9 4.0 

5/31/00 10:20 <0.3 6.4 3.4 

PDCM01 5/4/94 10:30 1.6 4.9 3.3 

10/19/95 15:15 44.0 20 66 

5/20/99 12:00 1.0 22 15 

<10 0.9 <0.2 11.0 

<5 1.2 <0.2 5.5 

<5 2.8 <0.3 11.0 

7.9 2.0 <0.2 5.4 

<0.6 <0.5 <1.2 41 

<6 <5 <1 11 

<7 <5 <1 13 

<7 <5 <1 8.9 

<7 <6 <1 34 

<7 <5 <1 21 

<6 <5 <1 13 

<6 7.9 <1 26 

<8 <6 <2 16 3.400 0.0 0.2 

2 <5 <0.5 25.5 8,010 28.4 58.6 

1.8 2.1 <0.5 12.7 2,620 3.3 10.3 

<10 8.9 <0.5 51.3 7,100 2.7 12.1 

2.2 68.2 <0.5 78.1 3,350 

<10 8.0 <0.5 21.6 8,460 

8.2 <5 <1 42 

<7 <6 <1 21 

<6 <5 <1 26 

<5 <4 <1 9.5 

1.5 0.7 <0.5 8.3 

2.8 3.5 <0.5 16.4 

<10 2.7 <0.5 17.4 

3.42 2.6 <0.5 20.6 

<6 10 <1 20 

<27 110 <2 410 

<10 15 <0.5 51 

4,900 0.0 0.1 

3,120 

9,640 13.9 22.1 

7,610 0.0 0.3 

8,290 0.0 0.0 

S0CM02 6/18/92 13:30 22.0 19 96 61.0 120 0.7 570 

• 

<20 <20 <20 

<1 <1 <1 

<1 <1 <1 

<1 <1 <1 

<2 <2 <2 

<0.9 <0.5 <0.9 

<5 <3 <5 

<5 <3 <5 

<1.5 <1.5 <1.5 

<0.9 <0.9 <0.9 

<0.8 <0.8 <0.8 

<0.9 <0.9 <0.9 

<1 <1 <1 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<4 

<4 

<3 <3 

<3 <3 

Jig/kg 

<10 <500 

<1 <20 

<1 <300 

<1 <1000 

<2 <30 

<0.5 <30 

<3 30 

<3 

<0.5 <30 

<0.5 <26 

<0.5 <34 

<0.5 <26 

<0.6 <30 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

<0.9 <0.5 <0.9 <0.5 <30 

<6 <3 <6 <3 

<0.9 <0.9 <0.9 <0.5 <25 

<0.7 <0.7 <0.7 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<O.· <20 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

<0.8 <0.5 3.2 .<0.5 <30 

<50 <50 <50 <24 200 

<4 <3 <3 <11 <800 

<4 <3 <3 <11 <800 

µg/kg 

<200 

<10 

<100 

<100 

<20 

<10 

<10 

<10 

<13 

<12 

<13 

<20 

<110 

<110 

<110 

<110 

<110 

<10 

<12 

<10 

<110 

<110 

<110 

<110 

<10 

<170 

<110 

<110 

<300 

<260 

<240 

250 

<500 

<200 

<500 

<300 

<300 

<300 

<300 

<300 

<260 

<240 

<260 

<300 

<250 

<300 

<500 

<200 

<500 

<400 

<300 

<300 

<300 

<300 

<300 <300 <300 

<300 

<260 <260 <260 

<240 <240 <240 

<260 <260 <260 

<300 

<250 <250 <250 

1100 1400 250 

<500 

<400 

<7 <40 <5 

<1 <40 

<1 <39 <0.9 

<1 <35 <0.8 

<1 <38 <0.9 

<2 <50 <1 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<25 <400 

<25 <400 

<4 

<4 

<1 <37 <0.9 

'<1 <30 <0.7 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<50 51 

<25 <400 <4 

µg/kg 

<35 

<38 

<50 

<11 

<11 

<11 

<11 

<11 

<37 

<30 

<11 

<11 

<11 

<11 

<11 

µg/kg 

<35 

<38 

<50 

<25 

<25 

<25 

<25 

<25 

<37 

<30 

<25 

<25 

<25 

<25 

<25 

• 

0016656



Semiannual S 

Slll+Tol PO, 
STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fe Clay Clay as P ODO ODE DDT gamma 2,4-0 2,4,5-TP Benzo(b) Benzo(k) Chrysana Flranlt Pyrena Mthxy Dznon Endo I Aroclor Aroclor 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg % % mg/Kg µg/kg µg/kg µg/kg BHC µg/kg Sllvax µg/kg µg/kg µg,'kg µg/kg µg/kg µg/kg µg/kg µg/kg 1254 1260 

DANA POINT HARBOR 

DAPTEB 8/29/91 11 :20 <0.4 

6/24/92 11 :30 <0.9 

11/24/92 11 :30 1.3 

6f7/93 13:45 0.8 

10/27/93 10:00 5.5 

5/5/94 12:45 4.3 

11/9194 10:00 4.0 

5/31/95 10:30 3.0 

10123195 13:10 <1.5 

5/22/96 10:20 3.7 

11/14/96 3.5 

4/30/97 10:20 3.3 

18 82 

33 140 

45 216 

25 120 

25 98 

26 120 

23 160 

18 120 

33 200 

20 150 

10 7.9 <0.2 92 

42 17 <0.5 220 

58 26 <0.5 289 

43 18 <0.4 200 

28 11 <1.9 160 

40 13 <2 230 

44 18 <2 260 

50 .26 <2 240 

57 24 <2 350 

31 16 <2 290 

29 190 41 20 <2 310 

19 170 37 , 14 <2 310 

10/17/97 8:30 :;).f 
7/28/98 12:30 1.5 

10/28/98 9:40 2.2 

6/23/99 9:00 3.2 

10/28199 10:55 1.7 

6f7/00 11 :05 1.4 

44 /; 2,tO;f;:;;~g:g 22 <2 k44iH 32,000 32.9 54.9 

DAPTWB 

18 87 20 9 <0.5 143 33.2 60.7 

6/24/92 12:10 <0.7 

11/24/92 12:00 <0.8 

6f7/93 14:35 <0.7 

10/27/93 10:40 5.6 

5/5194 13:10 2.5 

11/9/94 10:10 1.4 

5/31/95 11 :00 <1.5 

10/23/95 13:30 <0.8 

5/22196 10:45 <2 .. 0 

':i l[f iJ!ii 'l 
84 

16 63 

32 160 

26 95 

24 140 

25 18 

23 130 

17 98 

22 110 

24 130 

22 8.9 <0.2 92 

33 8.1 <0.4 86 

40 15 <0.4 162 

59 14 0.3 120 

40 11 <2 180 

15 9.2 <2 73 

32 12 <3 160 

34 15 <2 120 

37 11 <2 130 

32 12 <2 130 
<2.0 18 93 33 14 <2 120 

10:05 <0.9 16 120 26 10 <2 120 

5,340 36.2 63.9 

9,310 25.5 49.7 

9,650 40.7 72.7 

6,420 

11/14/96 

4/30/97 

10/17/97 

7/28/98 

10/28/98 

6/23/99 

e:oo <3 48 L2siN:, tss:: 18 <3 ;2so·. 35.ooo 39.9 63.2 

10/28/99 

6f7/00 

13:00 0.39 22.8 109 16 10 <0.5 98 22.6 50.4 

;1E 1f !~ liilil il ~1 ~-i 'f g ~i ~J 
!Above NOAA Effects Range Median (ERM) concentration 

<10 <10 <10 

<20 <20 <20 

<8 <8 <8 

<20 <20 <20 

<11 <11 <11 

<1.4 <0.8 <1.4 

<9 <5 <9 

<6 <4 <6 

<9 <9 <9 

<8 <8 <8 

<1.9 11 <1.9 

<1.8 7 <1.8 

<1 13 <1 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<4 <15 <3 

<4 <3 <3 

<10 <500 

<10 <200 

<1 <20 

<20 <2000 

<11 <40 

<0.8 2100 

<5 <50 

4 

<4 <40 

<4 <41 

<0.8 <41 

<0.8 <38 

<1 <200 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

<20 <20 <20 <20 <500 

<2 <2 <2 

<2 2.4 <2 

<20 20 <20 

<4 6.9 .<4 

<1.4 <0.8 <1.4 

<1.8 <1 <1.8 

<1.9 12 <1.9 

<1.6 5.5 <1.6 

<1.6 6.1 2.5 
<1.6 

3.9 
<1 

<4 

<4 

<4 

<4 

5 

6.4 <1.6 

7.8 <1.7 

<1 <1 

<3 <3 

<3 <3 

<3 <3 

<3 <3 

6 8 

<1 <20 

<1 <20 

<20 <2000 

<4 <40 

<0.8 1600 

<1 <50 

<0.8 

<0.6 <30 

<0.7 <34 

<0.7 

<0.7 

<1 

<11 

<11 

<11 

<11 

<11 

<160 

<37 

<300 

<800 

<800 

<800 

<800 

<800 

Appendix 5.4 

µg/kg 

<200 

<100 

<10 

<200 

<120 

120 

20 

<20 

<20 

<20 

<19 

<100 

<110 

<110 

<110 

<110 

<110 

<200 

<10 

<10 

<200 

<20 

81 
<30 

<20 

<17 

<82 

<19 

100 

<110 

<110 

<110 

<110 

<110 

<500 

<410 

<410 

<380 

<2000 

380 

<500 

370 
<340 

<330 

<370 

<500 

<500 

<200 

<400 

<5000 

<400 

<400 

<500 

<900 

<410 

<410 

<380 

<2000 

<500 

<200 

<400 

<380 

<400 

<400 

<500 

<400 

<300 

<340 

<330 

<370 

<500 

<500 

<400 

<200 

• <5000 

<400 

<570 

<500 <500 <500 

<900 

<410 <410 <410 

<410 <410 <410 

<380 <380 <380 

<2000 It#### <2000 

78 173 177 

<500 

<400 

<200 

640 

1100 

690 

<500 <500 <500 

<400 

330 560 920 

<340 <340 <340 

<330 <330 

<370 <370 

<500 <500 

<330 

<370 

<500 

<12 <70 

<15 <70 

<4 <410 

<2 <410 

<2 <58 

<2 <50 

<25 <400 

<25 <400 

<25 <400 

<25 <400 

<25 <400 

<9 

22 
<8 

<1.9 

<1.8 

<1 

<4 

<4 

<4 

<4 

<4 

<3 

19 

<2 

<2 

<80 <1.8 

<50 <1.6 

<51 <1.6 

<2 <49 <1.6 

<2 <56 <37.0 

<3 <80 <1 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

µg/kg 

63 

58 

<70 

<11 

<11 

<11 

<11 

<11 

<49 

<56 

<80 

<11 

<11 

<11 

<11 

<11 

µg/kg 

<61 

<58 

<70 

<25 

<25 

<25 

<25 

<25 

<49 

<56 

<80 

<25 

<25 

<25 

<25 

<25 

0016657



Semiannual Sediment Sampling 

Slll+Tol P04 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fe Clay Clay as P DOD ODE DDT gamma 2,4·0 2,4,5-TP Benzo(b) Benzo(k) Chrysene Flranlt Pyrene Mthxy Dznon Endo I Aroclor Aroclor 

mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg % % mg/l<g µg/kg µg/kg µg/kg BHC µg/kg Sllvex µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg µg/kg 1254 1260 

DAPTLB 8/29/91 13:25 <0.4 15 91 

6/24/92 13:30 <0.9 

11/24/92 12:45 <0.9 

6f7/93 15:50 <0.7 

10/27/93 11 :30 6.4 

5/5/94 14:10 2.0 

11/9/94 11 :00 4.3 

5/31/95 12:15 1.7 

10/23195 14:25 <1.6 

5/22/96 11 :40 <3.0 

10/16/96 14:00 <2.0 

25 130 

41 168 

29 110 

45 150 

35 140 

40 150 

23 160 

36 160 

31 200 

24 180 

17 7.7 <2.0 84 

32 

41 

40 

45 

40 

36 

30 

34 

38 

36 

12 <5.0 140 

17 <5.0 193 

14 0.5 130 

16 2.3 190 

14 

19 

18 

19 

19 

17 

<2 200 

<2 200 

<2 170 

<2 230 

<3 210 

<2 220 

4/30/97 10:50 <1.4 24 180 36 15 <2 180 

10111191 10:20 <3 54 f):~ooH1';l!~7 18 <3 ~2aQ:! 43,ooo 36.0 83.3 

7/28/98 14:00 <0.15 22.4 81.0 10.8 9.3 <0.5 88 39.7 80.3 

:~ :m :~ :~ !" . !I Ii :.:, 
DAPTLR 8/29/91 13:30 0.4 

6/24/92 13:05 <0.7 

11/24/92 12:30 <0.9 

6f7/93 15:30 <0.9 

10/27/93 11 :10 8.3 

5/5/94 14:30 2.8 

11/9/94 10:45 1.5 

5/31/95 1~:45 2.1 

10/23/95 14:10 <1.6 

5/22/96 11 :40 <2 .o 

16 39 <10.0 

33 42 16 

32 100 23 

34 220 41 

43 110 29 

12 <0.2 61 

15 <0.4 93 

18 <0.4 130 

19 0.6 160 

18 <2.4 160 

39 140 

40 130 

22 150 

29 150 

27 140 

30 19 <2 140 

24 11 

20 20 

<2 140 

<2 150 

31~ <2 150 

27 17 <2 140 

11/14/96 <2.0 16 81 14 13 <2 75 
4/30/97 10:35 <1.6 29 220 29 19 <2 180 

11,750 33.8 77.1 

11,890 42.0 78.3 

12,400 32.6 93.4 

9,760 

10,17197 9:45 <2 36 1::1~i!::;:~;t:m 
7/28/98 13:30 <0.3 21 106 11 

14 ~j;);iil~~~~;J 32,000 25.0 39.3 
9 <0.5 93 38.7 82.2 

10/28/98 9:15 <0.2 10.6 !63:1i\ 9.3 

1~;:::: :~;~~, o.:8 :::: !~~!) 
6moo 12,15 <0.2 11.9 ,Ws1l 10.9 

6.8 <0.5 

9.4 <0.5 

7.7 <0.5 

8.3 <0.5 . 

8,960 36.9 79.7 

11,120 45.7 86.4 

. 14,200 37 .2 82.0 

j 13,500 

DAPTOP 6/24/92 12:35 <0.9 21 72 16 11 <0.5 98 

f Above NOAA Effects Range Median (ERM) concenlraUon 

• 

µg/kg 

<20 <20 <20 <20 <500 

<2 <2 <2 

<2 <2 <2 

<9 <9 <9 

2 9 <2 

<1.6 3 <1.6 

<1.6 <0.9 <1.6 

<1.9 7 <1.9 

<1 <20 

<1 <20 

<9 <2000 

<2 <40 

<0.9 <2000 

<0.9 <50 

<0.8 

<2 7 <2 <0.9 <50 

<51 

<48 
<48 

<2 2 <2 

<95 <95 <95 <48.0 
<2.1 8.1 <2.1 <1.0 

<1 <1 <1 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<4 6 <3 

<20 <20 <20 

<2 <2 <2 

<3 <3 <3 

<10 <10 <10 

<2 6 2 
<1.5 1.7 <1.5 

<1.6 <0.9 <1.6 

<2 2.6 <2 

<2 5.2 <2 

<2 <2 <2 

<1.6 3.2 <1.6 

<2.0 7 .1 <2.0 

<1 <1 <1 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<4 5 <3 

<2 <2 <2 

<1 <50 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

<20 <500 

<1 <20 

<1 <20 

<10 <2000 

<2 <40 

<0.8 <400 

<0.9 <50 

<0.8 

<0.9 <50 

<0.8 <42 

<0.6 <32 

<0.9 <44 

<0.8 <200 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

<11 <800 

<1 <20 

µg/kg 

<200 

<10 

<10 

<20 

<20 

<1200 

<20 

<20 

<26 

<24 

<24 

<30 

<110 

<110 

<110 

<110 

<110 

<200 

<10 

<10 

<200 

<20 

<200 

<20 

<20 

<21 

<16 

<22 

<100 

<110 

<110 

<110 

<110 

<110 

<10 

<500 

<500 

<510 

<480 

<480 

<500 

<500 

<500 

<420 

<320 

<440 

<400 

<500 

<200 

<400 

<400 

<400 

<500 

<500 

<500 

<510 

<480 

<480 

<500 

<500 

<200 

<400 

<400 

<400 

<400 

<500 

<500 

<420 

<320 

<440 

<400 

<200 

<500 

<400 

<200 

<400 

<400 

<500 

<500 <500 <500 <2 <70 <1.6 

<500 <500 

<510 <510 

<480 <480 

<480 <480 

<500 <500 

<500 <2 <70 

<77 

<71 

<71 

<2 

<2 

<95 

<48 

<1 

<510 <3 

<480 <120 

<480 <2 

<500 <3 <80 

<500 

<400 

<200 

<400 

<400 

<400 

<500 <500 <500 

<500 <500 <500 

<420 <420 <420 

<320 <320 <320 
<440 <440 <440 

<400 <400 <400 

<400 

<25 <400 

<25 <400 

<25 <400 

<25 <400 

<25 <400 

<4 

<4 

<4 

<4 

<4 

<2 <70 3.3 

<2 

<2 

<2 

<2 

<2 

<70 <2.1 

<62 <1.9 

<48 <1.6 

<67 <2.0 

<60 <1 

<25 <400 <4 

<25 <400 <4 

<25 <400 <4 

<,25 <400 <4 

<25 <400 <4 

µg/kg 

<4800 
<71 

<80 

<11 

<11 

<11 

<11 

<11 

<48.0 

<67.0 

<60 
<11 

<11 

<11 

<11 

<11 

µg/kg 

<4800 
<71 

<80 

<25 

<25. 

<25 

<25 

<25 

<48.0 

<67.0 

<60 

<25 

<25 

<25 

<25 

<25 
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Stormwater Sampling in Anaheim Barber City Channel . 
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Composite Sampling Periods - Storm of 11/8 to 11/9/99 
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Stormwater Sampling in Peters Canyon Wash @ Barranca Parkway 
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Stormwater Sampling in Peters Canyon Wash @ Barranca Parkway 

• 10 

Composite Sampling Periods - Storm of 3/3 to 3/4/00 
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Stormwater Sampling in Costa Mesa Channel 

Composite Sampling Periods - Storm of 11/8 to 11/9/99 
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Stormwater Sampling in East Garden Grove Wintersburg Channel 
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Composite Sampling Periods - Storm of 11/8 to 11/9/99 
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Stormwater Sampling in El Modena-Irvine @ Michelle 

Composite Sampling Periods - Storm of 2/16 to 2/17/00 
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Stormwater Sampling in Santa Ana Delhi Channel 
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Stormwater Sampling in Santa Ana Delhi Channel 
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Stormwater Sampling in San Diego Creek @ Campus Drive 
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Stormwater Sampling in San Diego Creek @ Campus Drive 
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Stormwater Sampling in San Diego Creek@ Harvard Ave . 
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Composite Sampling Periods - Storm of 3/5 to 3/6/00 
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Stormwater Sampling in Lane Channel 
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Stormwater Sampling in Lane Channel 
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Stormwater Sampling in Westminster Channel 
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• • • Massloads of Sampled Storms - 1999/00 Season 

STATION DATE/TIME SAMPLES Volume Storm N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T e ti ac-ft Volume m /L m L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L 

ABCC03 11/8/99 10:52 ST 5 1.42 37.8 2.51 9.6 3.67 400 220 1.81 12.8 102 26.5 34.5 1 684 220 
ABCC03 11/8/99 11 :52 SF 0.5 4 41.6 3.79 29.7 1 382 

145.7 9.7 37.0 14.1 1,542 848 0.01 0.05 0.39 0.10 0.13 0.00 2.64 848.1 

ABCC03 11 /8/99 13:52 ST 6 8.01 33.4 1.38 12 1.62 320 180 0.5 4 95.3 11.2 27.8 1 394 360 
ABCC03 11 /8/99 23:52 SF 0.5 4 42.4 2.87 25.3 1 251 

727.0 30.0 261.2 35.3 6,965 3,918 0.01 0.09 2.07 0.24 0.61 0.02 8.58 7,835.9 

IPerlod Totals (lbs) 11 9.4 16.2 873 40 298 49 8,507 4,766 0.02 0.14 2.5 0.35 0.74 0.03 11.2 8,68:4i 

BCC02 11 /8/99 10:36 ST 5 4.12 39.2 1.67 12 2.05 660 150 0.5 9.99 47.4 17.7 17.2 194 336 
BCC02 11/8/99 11 :36 SF 

438.7 18.7 134.3 22.9 7,386 1,679 0.01 0.11 0.53 0.20 0.19 0.01 2.17 3,760.2 

BCC02 11/8/99 12 :36 ST 6 18.17 38.3 3.1 9.1 1.16 260 100 0.5 4 72.8 8.17 52.5 1 223 216 
BCC02 11 /8/99 23:36 SF 0.5 4 31 2.81 35.6 1 162 

1,891.1 153.1 449.3 57.3 12,838 4,938 0.02 0.20 3.59 0.40 2.59 0.05 11.01 10,665.0 

lPerlod Totals (lbs) 11 22.3 28.9 2,330 172 584 BO 20,224 6,616 0.03 0.31 4.12 0.60 2.78 0.06 13.18 14,4251 

EGWCOS 11/8/9911:10 ST 5 4.35 29 2.7 11 2.36 360 220 0.5 8.79 63.9 19.6 31 1 346 212 
EGWCOS 11/8/9912:10 SF 0.5 4 26.3 4 29.7 1 203 

342.4 31.9 129.9 27.9 4,251 2,598 0.01 0.10 0.75 0.23 0.37 0.01 4.09 2,503.4 

EGWCOS 11/8/9914:10 ST 6 27.40 25.5 1.72 13 1.32 180 80 0.5 4 50.6 8.25 30.7 1 245 292 
EGWCOS 11/9/99 0:10 SF 0.5 4 30.9 2.62 28.2 1 185 

1,898.3 128.0 967.8 98.3 13,400 5,956 0.04 0.30 3.77 0.61 2.29 0.07 18.24 21,737.7 

iPerlod Totals (lbs) 11 31.7 43.7 2,241 160 1,098 126 17,651 8,553 0.04 0.4 4.5 0.8 2.7 0.1 22.3 24,241'1 

WMCC04 11/8/9911:18 ST 5 1.18 12.26 40 4.66 1.5 3.37 400 240 1.45 12.9 160 26.5 48.2 1 555 300 
WMCC04 11/8/99 12:18 SF 0.5 13.7 54.7 3.83 42 1 302 

128.0 14.9 4.8 10.8 1,280 768 0.00 0.04 0.51 0.08 0.15 0.003 1.78 960.0 
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Mass Loads of Sampled Storms - 1999/00 Season 
San Diego Creek at Campus Drive 

STATION DATE/ TIME SAMPLES Volume Storm TKN o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # ac-ft Volume m /L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L 

SDMF05 7/8/99 9:01 ST 3 8.09 70.11 30.1 0.2 1.29 0.643 0.19 64 14 0.5 4 9.21 1 2 1 26.6 520 
SDMF05 7/8/99 11 :01 SF 0.5 4 7.1 1 2 1 18.4 

661.3 4.4 28.3 14.1 4.2 1,406 308 0.01 0.09 0.20 0.02 0.04 0.02 0.58 11,425 

SDMF05 1/25/00 9:12 ST 5 15.04 , 55 0.459 2 2.02 0.17 150 120 0.5 8.03 25.2 4.8 · 6.54 1 49.9 700 
SDMF05 1/25/00 10:12 SF 1.17 4 21.1 2.62 6.5 1 32.7 

2,247.9 18.8 81.7 82.6 6.9 6,131 4,905 0.02 0.33 1.03 0.20 0.27 0.04 2.04 28,610 

SDMF05 1/26/00 8:10 ST 12 69.46 30 0.668 2.3 2.42 0.06 180 130 0.5 4 25.2 6.86 12.5 1 58 192 
SDMF05 1/27/00 6:10 SF 0.5 4 18.9 3.3 8.71 1 34.7 

5,661.9 126.1 434.1 456.7 11.3 33,972 24,535 0.09 0.75 4.76 1.29 ! 2.36 0.19 10.95 36,236 

SDMF05 1/27/00 8:10 ST 12 19.04 36 0.641 2.7 1.93 92 54 0.5 4 17.3 3.93 8.3 1 34.4 115 
SDMF05 1/28/00 6:10 SF 0.5 4 10.4 1 5.2 1 12.4 

1,862.4 33.2 139.7 99.8 4,759 2,794 0.03 0.21 0.89 0.20 · 0.43 0.05 1.18 5,949 

!Period Totals (lbs) 29 103.5 453.0 9,772 178 656 639 18 44,862 32,233 0.1 1.3 6.7 1.7 3.1 0.3 14.8 70,796' 

SDMF05 2/10/00 14:44 ST 5 8.42 31 0.118 1.3 0.499 0.02 45 22 0.5 4 12.4 1 2 1 5 700 
SDMF05 2/10/00 15:44 SF 0.5 4 14.1 1 2 1 5 

709.5 2.7 29.8 11.4 0.5 1,030 504 0.01 0.09 0.28 0.02 0.05 0.02 0.11 16,021 

SDMF05 2/10/00 17:44 ST 13 321.36 22 0.345 2.4 1.95 0.23 270 70 0.5 4 21.8 8.02 8.91 1 73.9 360 
SDMF05 2/11/00 17:44 SF 0.5 4 14.5 3.84 5.59 1 39.2 

19,210.7 301.3 2,095.7 1,702.8 200.8 235,768 61,125 0.44 3.49 19.04 7.00 7.18 0.87 64.53 314,357 

SDMF05 2/11/00 19:44 OT 5 287.05 20 0.287 1.2 1.23 0.29 130 62 0.5 4 13 3.61 5.14 1 37.3 458 
SDMF05 2/12/00 3:44 OF 0.5 4 11.6 2.58 4.43 1 27.7 

15,600.0 223.9 936.0 959.4 226.2 101,400 48,360 0.39 3.12 10.14 2.82 ' 4.01 0.78 29.09 357,240 

SDMF05 2/12/00 5:44 ST 6 547.98 16 0.319 2 4.53 0.37 980 830 3.36 33.7 44.6 25.5 25.5 1 221 686 
SDMF05 2/12/00 15:44 SF 1.92 17.3 22.2 11.3 12.7 1 94.7 

23,824.3 475.0 2,978.0 6,745.2 550.9 1,459,237 1,235,884 5.00 50.18 66.41 37.97 37.97 1.49 329.07 1,021,466 

SDMF05 2/12/00 17:44 OT 23 71.94 26 0.193 1.8 1.53 0.306 120 56 0.5 4 12.6 2.93 2 1 30.9 284 
SDMF05 2/14/00 15:44 OF 0.5 4 7.64 1 2 1 11.9 

5,082.2 37.7 351.8 299.1 59.8 23,456 10,946 0.10 0.78 2.46 0.57 0.39 0.20 6.04 55,513 

!Period Totals (lbs} 52 1236.7 1192.7 64,427 1,041 6,391 9,718 1,038 1,820,890 1,356,819 5.9 57.7 98.3 48.4 50.2 3.4 428.9 1,764,596' 
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• • • Mass Loads of Sampled Storms - 1999/00 Season 
San Diego Creek at Campus Drive 

STATION DATE/ TIME SAMPLES Volume Storm NOi NH3 TKN P04 o-P04 vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # ac-ft Volume m /L m /L m /L mg/L m /L L µg/L µg/L µg/L µg/L µg/L µg/L µg/L m /L 

SDMF05 2/27/00 17:57 SF 5 8.08 42 0.025 0.96 0.857 0.064 150 30 0.5 4 9.47 1 2 1 18.5 402 
SDMF05 2/27/00 18:57 ST 0.5 4 8.82 1 2 1 18 

922.0 0.5 21.1 18.8 1.4 3,293 659 0.01 0.09 0.21 0.02 0.04 0.02 0.41 8;825 

SDMF05 2/27/00 20:57 SF 17 113.45 22 0.025 1.1 0.979 0.095 100 40 0.5 4 13.8 2.63 2 1 27.7 
SDMF05 2/29/00 4:57 ST 0.5 4 12.7 1 2 1 21.4 

6,782.1 7.7 339.1 301.8 29.3 30,828 12,331 0.15 1.23 4.25 0.81 0.62 0.31 8.54 

SDMF05 2/29/00 6:57 OT 31 62.25 38 0.025 1.2 0.887 0.042 110 70 0.5 4 10.9 2.8 4.08 1 35.2 
SDMF05 3/2/00 18:57 DF 0.5 4 8.35 1 2 1 14 

6,427.9 4.2 203.0 150.0 7.1 18,607 11,841 0.08 0.68 1.84 0.47 0.69 0.17 5.95 

!Period Totals jibs! 53 183.8 114.6 14,132 12 563 471 38 52,727 24,830 0.2 2.0 6.3 1.3 1.4 0.5 14.9 

SDMF05 3/3/00 21 :20 ST 4 18.73 45 0.146 1.5 1.32 0.051 200 104 0.5 4 20.9 6.36 6.94 1 52.3 660 
SDMF05 3/3/00 22:00 SF 0.5 4 1 2 1 11 

2,290.6 7.4 76.4 67.2 2.6 10,180 5,294 0.03 0.20 1.06 0.32 0.35 0.05 2.66 33,595 

SDMF05 3/4/00 0:05 ST 8 265.87 32 0.31 1.7 1.59 0.16 240 120 0.5 4 20.4 7 11.8 57.6 420 
SDMF05 3/4/00 14:05 SF 0.5 4 8.45 1 4.52 1 15.3 

23,118.5 224.0 1,228.2 1,148.7 115.6 173,389 86,694 0.36 2.89 14.14 5.06 8.52 0.72 41.61 3031431 

SDMF05 3/4/00 16:05 OT 10 470.91 .18 0.417 1.5 1.84 0.184 250 120 0.5 4 18.9 7.51 13.4 63.2 220 
SDMF05 3/5/00 10:05 OF 0.5 4 7.17 1 .2 1 15.7 

23,032.6 533.6 1,919.4 2,354.4 235.4 319,897 153,551 0.64 5.12 24.18 9.61 17.15 1.28 80.87 281,509 

SOMF05 3/5/00 12:05 OT 8 1130.09 9.5 0.171 2.3 4.28 0.728 900 600 2.16 23.5 26.5 15.8 18.1 1 131 
SOMF05 3/6/00 2:05 OF 1.08 1.5 15.3 7.3 9.7 1 65.2 

29,172.2 525.1 7,062.8 ###### 2,235.5 2,763,685 1,842,457 6.63 72.16 81.38 48.52 55.58 3.07 402.27 

!Period Totals (lbsl 30.0 1885.6 1987.0 77,614 1,290 10,287 16,713 2,589 3,267,152 2,087,996 7.7 80.4 121.4 63.5 81.6 5.1 527.4 618,5361 

SDMF05 4/18/00 7:50 ST 10 423.25 22 0.06 2 6.43 0.244 1,600 580 4.6 35 55 58 33 1 300 320 
SDMF05 4/19/00 1 :50 SF 0.5 4 11 2.5 4.2 1 15 260 

25,301.9 69.0 2,300.2 7,395.1 280.6 1,840,140 667,051 5.29 40.25 63.25 66.71 37.95 1.15 345.03 368,028 

SOMF05 4/19/00 3:50 OT 32 84.26 40 0.201 0.95 0.237 100 56 
SDMF05 4/21/00 15:50 OF 0.5 4 14 2 5 552 

9,158.6 46.0 217.5 54.3 22,897 12,822 

!Period Totals (lbsl 42 507.5 1562.3 34,461 115 2,518 7,395 335 1,863,037 679,873 5.3 40.3 63.3 66.7 38.0 1.2 345.0 368;0281 
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Mass Loads of Sampled Storms - 1999/00 Season 
Lane Channel 

STATION DATE/ TIME SAMPLES Volume Storm TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # ac-ft Volume m /L mg/L m /L mg/L mg/L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L 

LANFOB 2/10/00 16:45 ST 5 1.71 9.9 0.163 3.1 1.13 0.08 440 140 2.32 17.6 81.8 29.6 10.4 300 280 
LANFOB 2/10/00 17:45 SF 0.5 4 15.5 1 2 23.2 

46.1 0.8 14.4 5.3 0.4 2,049 652 0.01 0.08 0.38 0.14 0.05 0.00 1.40 1,304.1 

LANFOB 2/10/00 19:45 ST 10 35.29 6.9 0.273 1.3 0.881 0.12 78 44 0.5 4 34.6 9.83 8.8 1 131 136 
LANFOB 2/11/00 11:45 SF 0.5 4 12.9 1 5.2 1 35.4 

661.6 26.2 124.7 84.5 11.5 7,479 4,219 0.05 0.38 3.32 0.94 0.84 0.10 12.56 13,040.9 

LANFOB 2/11/00 13:45 OT 6 9.34 11 0.025 0.31 0.444 0.12 30 14 0.5 4 10.4 2.3 2 1 32.4 284 
LANF08 2/11/00 23:45 OF 0.5 4 5.17 1 2 1 12.6 

279.3 0.6 7.9 11.3 3.0 762 355 0.01 0.10 0.26 0.06 0.05 0.03 0.82 7,211.0 

LANF08 2/12/00 1 :45 ST 5 67.72 6.3 0.234 2.6 1.93 0.09 310 80 2.44 16.2 70.3 29.5 15.8 1 265 395 
LANF08 2/12/00 9:45 SF 0.5 4 7.36 1 2 1 14 

1,159.3 43.1 478.4 355.1 16.6 57,042 14,721 0.45 2.98 12.94 5.43 2.91 0.18 48.76 72,683.1 

LANF08 2/12/00 11 :45 OT 28 70.57 10 0.096 0.72 0.502 0.091 25 14 0.5 4 15.2 3.13 2 1 46.3 720 
LANF08 2/14/00 17:45 OF 0.5 4 8.92 1 2 1 23 

1,917.7 18.4 138.1 96.3 17.5 4,794 2,685 0.10 0.77 2.91 0.60 0.38 0.19 8.88 138,075.2 

!Period Totals (lbsl 54 184.6 188.2 4,064 89 763 552 49 72,127 22,632 0.6 4.3 19.8 7.2 4.2 0.5 72.4 232,3141 

LANF08 2/16/00 5:30 ST 5 0.57 25 0.24 2.6 1.01 0.21 86 64 0.5 4 32.7 5.52 2 1 108 168 
LANF08 2/16/00 6:30 SF 0.5 4 15.6 1 2 1 74.2 

38.7 0.4 4.0 1.6 0.3 133 99 0.00 0.01 0.05 0.01 0.00 0.00 0.17 260.3 

LANF08 2/16/00 8:30 ST 3 13.76 7 0.195 2.1 0.903 0.16 84 44 1.37 10.7 38.9 11.8 10.4 138 
LANF08 2/16/00 12:30 ST 

261.7 7.3 78.5 33.8 6.0 3,140 1,645 0.05 0.40 1.45 0.44 .0.39 0.04 5.16 

!Period Totals (lbsl 8 14.3 16.2 300 .. 8 83 35 6 3,274 1,744 0.1 0.4 1.5 0.4 0.4 0.0 5.3 2601 

LANF08 2/27/00 16:46 ST 5 1.54 42 0.206 1.1 1.41 0.248 140 50 1.18 4 25.9 5.97 2 1 89.7 1090 
LANF08 2/27/00 17:46 SF 0.5 4 29.9 1 2 1 37.8 

176.2 0.9 4.6 5.9 1.0 587 210 0.00 0.02 0.11 0.03 0.01 0.00 0.38 4,573.9 

LANF08 2/27/00 19:46 ST 3 7.25 9.1 0.025 1.4 0.734 0.083 90 50 4 35.2 4.36 12.3 86.9 290 
LANF08 2/27/00 23:49 ST 

179.4 0.5 27.6 14.5 1.6 1,774 985 0.02 0.08 0.69 0.09 ,0.24 0.02 1.71 5,715.9 

LANFOB 2/28/00 1 :46 OT 45 28.81 41 0.025 0.63 0.887 0.161 35 21 1.02 4 15.1 1 . 5.65 1 48.1 450 
LANFOB 3/2/00 19:37 OF 0.5 4 11.4 1 4.35 1 45.9 

3,209.8 2.0 49.3 69.4 12.6 2,740 1,644 0.08 0.31 1.18 0.08 0.44 0.08 3.77 35,229.1 

!Period Totals (lbs! 53 37.6 15.1 3,565 3 82 90 15 5,101 2,839 0.1 0.4 2.0 0.2 0.7 0.1 5.9 45,5191 
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• • • Mass Loads of Sampled Storms - 1999/00 Season 
Santa Ana Delhi Channel 

STATION DATE/ TIME SAMPLES Volume Stonn TKN o-P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
T e ,. ac-ft Volume m /L mg/L m /L µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L 

SADF01 11/8/9910:47 ST 5 1.80 44 3.76 13 3.37 460 220 3.46 14.8 168 40.4 54.2 901 320 
SADF01 11/8/99 11 :47 SF 0.5 4 45.4 9.82 39.3 532 

214.9 18.4 63.5 16.5 2,247 1,075 0.02 0.07 0.82 0.20 0.26 0.00 4.40 1,563.0 

SADF01 11/8/9913:47 ST 4 5.68 38.3 1.85 11 1.81 300 160 1.37 4 76.6 11.3 27.6 1 365 504 
SADF01 11/8/99 19:47 SF 0.5 4 40.2 3.96 27.4 1 290 

591.2 28.6 169.8 27.9 4,631 2,470 0.02 0.06 1.18 0.17 0.43 0.02 5.63 7,779.4 

!Period Totals llbsl 9 7.5 10.7 806 47 233 44 6,877 3,544 0.0 0.1 2.0 0.4 0.7 0.0 10.0 9,3421 

SADF01 1/25/00 8:14 ST 11 48.33 14 1.1 4.4 3.67 0.17 370 230 1.88 13.6 96.1 52.1 18.5 364 316 
SADF01 1/25/00 19:14 SF 1.93 4 35.8 15.6 12.3 137 84 

1,838.4 144.4 577.8 481.9 22.3 48,587 30,203 0.25 1.79 12.62 6.84 2.43 0.13 47.80 41,495.9 

SADF01 1/26/00 7:40 ST 4 2.39 12 0.615 2.2 1.22 30 12 0.5 4 28.5 7.59 8.26 1 74.4 184 
SADF01 1/26/00 13:40 SF 0.5 4 18.5 1 6.31 1 45.9 

77.9 4.0 14.3 7.9 195 78 0.00 0.03 0.18 0.05 0.05 0.01 0.48 1,193.8 

SADF01 1 /26/00 15:40 ST 4 7.58 16 0.225 1.4 0.459 22 12 0.5 4 13 2.25 2 1 31.9 50 
SADF01 1/28/00 5:40 SF 0.5 4 10.7 1 2 1 27.3 

329.6 4.6 28.8 9.5 453 247 0.01 0.08 0.27 0.05 0.04 0.02 0.66 1,029.9 

!Period Totals (lbs! 19 58.3 88.0 2,246 153 621 499 22 49,235 30,528 0.3 1.9 13.1 6.9 2.5 0.2 48.9 43,720,1 

SADF01 2/10/00 0:39 ST 5 0.26 16 0.025 0.823 0.121 0.005 6 4 0.5 4 13.3 1 2 1 18.5 920 
SADF01 2/10/00 1 :39 SF 0.5 4 12.8 1 2 1 16.8 

11.5 0.0 0.6 0.1 0.0 4 3 0.00 0.00 0.01 0.00 0.00 0.00 0.01 661 

SADF01 2/10/00 3:39 ST 20 132.96 8.9 0.215 2 1.19 0.08 160 50 0.5 4 43.9 19.3 5.94 1 167 296 
SADF01 2/11/00 7:39 SF 0.5 4 15.4 1 2 1 51 

3,215.4 77.7 722.6 429.9 28.9 57,804 18,064 0.18 1.45 15.86 6.97 2.15 0.36 60.33 106,938 

SADF01 2/11/00 11 :39 DT 8 6.15 11 0.025 0.69 0.444 0.09 12 7 0.5 4 14.2 2.8 2 1 46.5 296 
SADF01 2/12/00 1 :39 DF 0.5 4 10.1 1 2 1 34.4 

183.7 0.4 11.5 7.4 1.5 200 117 0.01 0.07 0.24 0.05 0.03 0.02 0.78 4,943 

SADF01 2/12/00 3:29 ST 6 167.55 4.1 0.243 1.7 1.49 0.12 220 90 0.5 4 55.4 37.9 8 1 208 64 
SADF01 2/12/00 13:39 SF 0.5 4 9.25 1 2 1 21.2 

1,866.6 110.6 774.0 678.4 54.6 100,161 40,975 0.23 1.82 25.22 17.25 3.64 0.46 94.70 29,138 

SADF01 2/13/00 8:46 DT 21 11.88 7.7 0.139 1.7 0.719 0.145 37 23 0.5 4 25.5 9.17 4.16 1 85 295 
SADF01 2/14/00 23:39 DF 0.5 4 18.7 3.59 2 1 58.9 

248.6 4.5 54.9 23.2 4.7 1,195 743 0.02 0.13 0.82 0.30 0.13 0.03 2.74 9,525 

IPerlod Totals (lbs! 60 318.8 326.7 5,526 193 1,564 1,139 90 159,365 59,901 0.4 3.5 42.2 24.6 6.0 0.9 158.6 151,206il 
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Mass Loads of Sampled Storms - 1999/00 Season 
Santa Ana Delhi Channel 

STATION DATE/ TIME SAMPLES Volume Storm Cd Cr Cu Pb NI Ag Zn Hardness 
T e # ac-ft Volume µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L 

SADF01 2/16/00 6:55 ST 9 0.88 7.7 0.125 2.2 0.857 0.12 62 36 0.5 4 31.5 13.7 , 5.8 1 97.9 160 
SADF01 2/17/00 0:55 SF 0.5 4 24.7 7.25 4.9 1 73.5 

1B.4 0.3 5.3 2.0 0.3 148 B6 0.00 0.01 O.OB 0.03 0.01 0.00 0.23 383 

SADF01 3/3/00 19:40 ST 5 4.77 12 0.669 2.3 0.643 0.041 70 58 0.5 4 38.1 12.7 7.03 1 166 280 
SADF01 3/3/00 20:40 SF 0.5 4 23.4 3.63 4.3 1 89.5 

155.4 B.7 29.B B.3 0.5 907 151 0.01 0.05 0.49 0.16 ,0.09 0.01 2.15 3,626 

SADF01 3/3/00 22:40 ST 9 47.70 8.1 0.235 1.3 0.581 0.065 56 38 0.5 4 20.1 8.44 2 1 71.6 232 
SADF01 3/4/00 14:40 SF 0.5 4 13.3 1 2 1 37.2 

1,049.9 30.5 168.5 75.3 B.4 7,258 4,925 0.06 0.52 2.61 1.09 0.26 0.13 9.28 30,071 

SADF01 3/4/00 16:40 OT 10 284.65 6.9 0.301 1.2 0.826 0.12 76 32 0.5 4 47.3 13.7 2 1 97.2 136 
SADF01 3/5/00 10:40 OF 0.5 4 34 7.12 2 1 58.5 

5,336.9 232.B 92B.2 63B.9 92.B 58,783 24,151 0.39 3.09 36.58 10.60 1.55 0.77 15.18 105,191 

!Period Totals (lbs! 24 337.1 457.0 6,542 272 1,126 723 102 66,948 30,427 0.5 3.7 39.7 11.9 1.9 0.9 B6.6 13B,BBBI 
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• • Mass Loads of Sampled Storms - 1999/00 Season • ~an Diego Creek at Harvard and El Modena Irvine Channel 
STATION DATE/ TIME SAMPLES Volume Stonn NO, NH, TKN TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 

T ti ac-ft Volume m /L m /L m /L µg/L µg/L µg/L µg/L µg/L µg/L µg/L m /L 

WYLSED 3/4/00 10:35 ST 10 352.41 21 0.188 1.6 2.17 0.282 330 210 0.5 10.9 25.1 8.05 10.7 1 74 244 
WYLSED 3/5/00 10:35 SF 0.5 4 9.47 1 2 1 13 

20,110 180.0 1,532.2 2,078.0 270.0 316,006 201,095 0.48 10.44 24.04 7.11 10.25 0.96 70.86 233,653 

WYLSED 3/5/00 12:35 ST 13 665.49 11 0.077 2.1 3.37 0.414 570 300 1.95 17.8 37.4 13.7 19.5 1 134 200 
WYLSED 3/6/00 12:35 SF 0.5 4 8.14 1 2 1 21 

19,891 139.2 3,797.5 6,094.0 748.6 1,030,740 542,495 3.53 32.19 67.63 24.77 35.26 1.81 242.31 361,663 

lPerlod Totals (lbs) 23 1017.9 1189.1 40,001 319 5,330 8,172 1,019 1,346,746 743,590 4.0 42.6 91.7 32.5 45.5 2.8 313.2 595,316l 

MIRF07 2/16/00 5:32 ST 5 0.13 8.1 0.294 2.4 1.16 0.13 140 110 0.5 4 29.9 4.54 4.24 1 68.6 225 
MIRF07 2/16/00 6:32 SF 0.5 4 20.6 1 2 1 22.7 

2.9 0.1 0.9 0.4 0.05 50 40 0.000 0.001 0.01 0.002 0.002 0.000 0.02 80.8 

MIRF07 2/16/00 10:32 ST 4 15.09 8.3 0.122 1.3 0.777 0.19 54 24 0.5 4 36.6 5.4 2 50.7 110 
MIRF07 2/16/00 20:32 ST 

340.4 5.0 53.3 31.9 7.8 2,215 984 0.02 0.16 1.50 0.22 0.08 0.04 2.08 4,511.1 

lPerlod Totals (lbs) 9 15.2 18.2 343 5 54 32 8 2,265 1,024 0.02 0.17 1.5 0.2 0.1 0.04 2.1 4,5921 
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Mass Loads of Sampled Storms - 1999/00 Season 
Peters Canyon Wash at Barranca Parkway 

STATION DATE/ TIME SAMPLES Volume Stonn NH1 TKN TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T ' ac-ft Volume µg/L µg/L µg/L µg/L µg/L µg/L µg/L mg/L 

BARSED 2/10/00 13:26 ST 2 0.78 58 0.053 3.6 2.75 0.54 120 104 
BARSED 2/10/00 14:26 SF 

122.5 0.1 1.6 5.8 1.1 254 220 

BARSED 2/10/00 15:26 ST 10 31.08 34 0.419 2.6 3.27 0.34 430 230 1.86 14.6 49.7 20.6 · 11.4 1 204 296 
BARSED 2/11 /00 0:26 SF 0.5 4 12.9 1 2 1 19.9 

2,871.5 35.4 219.6 276.2 28.1 36,316 19,425 0.16 1.23 4.20 1.14 0.96 0.08 11.23 24,999.1 

BARSED 2/11/00 10:00 OT 5 8.10 66 0.074 1.8 2.11 0.563 63 50 0.5 4 19.6 2.35 2 1 45.3 595 
BARSED 2/11/00 18:00 OF 0.5 4 13.2 1 2 1 22.3 

1,094.1 1.2 29.9 35.0 9.3 1,045 829 0.01 0.01 0.33 0.04 0.03 0.02 0.75 9,868.8 

IPerlod Totals fibs! 17 38.0 52.8 4,089 31 257 311 39 31,615 20,414 0.11 1.3 4.5 1.8 1.00 0.10 18.0 34,8681 

BARSED 2/16/00 7:10 ST 2 6.05 31 0.129 3.5 3.55 0.17 1,980 830 2.32 18.7 45.9 21.6 : 13.6 215 340 
BARSED 2/16/00 8:10 SF 

509.9 2.1 51.6 58.4 2.8 32,570 13,653 0.04 0.31 0.16 0.36 0.22 0.02 3.54 5,592.9 

BAftSED 2/16/00 9:10 ST 4 15.17 · 19 0.31 2 2.23 0.29 350 140 1.44 12.4 32.1 12.7 9.74 1 120 246 
BARSED 2/16/00 12:10 SF 0.5 4 15.6 4.01 2 1 46.3 

183.3 12.8 82.5 91.9 12.0 14,429 5,772 0.06 0.51 1.32 0.52 · 0.40 0.04 4.95 10,224.3 

!Period Totals flbsl 6 21.2 48.3 1,293 15 140 150. 15 41,000 19,425 0.10 0.82 2.08 0.88 · 0.63 0.06 8.48 15,8171 

BARSED 2/27/0015:57 SF 5 6.27 39 0.025 2 2.02 0.098 410 260 0.5 4 32.8 6.29 · 4.78 1 65.7 635 
BARSED 2/27/00 16:57 ST 0.5 4 19.9 1 2 1 13.4 

664.9 0.4 34.1 34.4 1.1 6,990 4,433 0.01 0.01 0.56 0.11 I 0.08 0.02 1.12 10,825.8 

BARSED 2/27/00 18:57 SF 8 38.30 31 0.068 1.3 0.979 0.147 140 60 0.5 4 30.8 8.36 5.29 1 84.3 445 
BARSED 2/28/00 8:57 ST 0.5 4 16.5 1 2 1 21 

3,226.1 1.1 135.3 101.9 15.3 14,510 6,244 0.05 0.42 3.21 0.81 0.55 0.10 8.11 46,310.5 

!Period Totals !lbs! 13 44.6 48.0 3,891 8 169 136 17 21,559 10,617 0.06 0.48 3.76 0.98 0.63 0.12 . 9.89 57,1361 
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Site Mean EMCs : 1992 - 2000 
Vol; Storm Sampled·- Percent N03 P04 TSS Cu Pb Zn 

Date ac-ft ac-ft Characterized mg/I mg/I mg/I ug/1 ug/1 ug/1 

• Anaheim Barber City Channel 
Feb 7-11, 1993 590 555 94 3.7 1.2 50 33 11 88 
Feb 18-21, 1993 599 594 99 2.5 0.9 89 16 19 104 
Nov 11-15, 1993 185 172 93 5.9 1.0 51 48 45 361 
Nov 22-26, 1993 23 22 93 12.6 1. 7 28 42 7 52 
Feb 17-21, 1994 1,404 1,401 100 5.4 1.3 65 17 19 117 
Mar 10-14,1995 528 510 97 5.9 0.8 68 22 13 87 
Dec 12-14, 1995 275 294 107 11.9 2.9 144 114 40 403 
Jan 16-17,1996 73 67 91 7.7 2.0 123 57 22 234 
Jan 19,1996 37 31 84 12.4 0.8 32 49 9 139 
Jan 31-Feb 4, 1996 332 330 99 7.1 1.2 49 43 3 184 
Mar 4-8, 1996 412 470 114 6.0 0.7 36 26 12 112 
Oct 30-31, 1996 431 430 100 6.4 1.8 84 47 47 326 
Nov 21-25, 1996 652 658 101 3.5 0.9 34 40 16 139 
Dec 9-13, 1996 621 621 100 2.2 0.6 20 20 9 90 
Jan 1-5, 1997 136 140 103 6.5 0.4 12 29 5 79 
Sep 25-29, 1997 169 161 95 6.8 2.0 175 100 50 465 
Nov 10-14, 1997 170 177 104 7.9 2.3 143 45 22 323 
Dec 18-19, 1997 383 383 100 4.2 0.8 65 30 14 130 
Jan 29-Feb 2, 1998 191 196 103 10.2 0.6 105 27 12 77 
May 12-16, 1998 265 223 84 5.0 2.2 122 27 15 112 
Nov 8 - Nov 12, 1998 467 553 118 10.7 3.1 83 39 11 152 

Distribution normal lognonnal nonnal lognonnal lognonnal lognonnal 

sample median 6.4 1.2 65.3 39.3 14.1 130.2 
tnlemedian 1.2 34.8 13.8 137.9 
mean orµ 6.7 1.3 74.7 41.1 19.7 179.01 
s. ors, .. 3.07 0.70 46.54 0.51 0.74 0.64 

cov 0.46 0.79 0.62 0.55 0.86 0.71 
+ or- 1.4 0.3 21.8 

lowerllmit 5.3 1.0 53.0 34.1 15.1 142.4 
upperllmit 8.1 1.6 96.5 52.5 29.6 247.6 

• Bolsa Chica Channel 
Jan 15-18, 1993 595 529 89 3.1 2.0 344 15 22 123 
Feb 7-11, 1993 365 322 88 5.4 2.2 380 10 22 71 
Feb 18-22, 1993 334 320 96 3.3 2.7 724 15 28 109 
Nov 11-15, 1993 204 203 99 9.4 1.9 191 40 36 334 
Nov 23-27, 1993 9 8 85 21.4 1.3 136 27 13 92 
Nov 30-Dec 4, 1993 83 BO 97 13.6 4.2 657 34 39 201 
Feb 17-20, 1994 1,098 1,102 100 9.8 2.8 480 37 28 151 
Nov 10, 1994 143 135 94 9.4 6.7 4,#6 137 91 565 
Mar 2-6, 1995 431 425 99 4.3 1.3 135 22 13 69 
Mar 10-14,1995 491 492 100 8.4 2.2 229 32 25 132 
Dec 12-16, 1996 162 169 104 13.1 2.0 154 20 17 156 
Jan 19-23,1997 48 54 113 10.2 1.3 115 35 15 123 
Jan 31-Feb 4, 1997 141 144 102 7.4 1.5 136 32 22 139 
Mar 4-8, 1997 179 183 102 4.4 1.0 116 19 15 108 
Oct 30-Nov 3, 1996 227 229 101 11.5 2.1 171 47 30 :?l?O 
Nov 21-25, 1996 395 383 97 5.3 1.8 199 59 31 -~96 
Dec 9-13, 1996 562 561 100 4.6 1.3 125 23 18 91 
Dec 27-31, 1996 150 153 102 6.6 0.9 113 25 14 : 51 

.Sep 25-29, 1997 473 .. 473 100 10.1 2.5 263 35 25 ?16 
Nov 10-13, 1997 669 601 90 11.2 2.2 355 35 27 ,::27 
Jan 29-Feb 2, 1998 310 280 90 8.4 1.6 180 31 18 ,35 
May 13 - May 16, 1998 271 273 101 8.6 0.7 103 23 9 57 
Nov 8 - Nov 12, 1998 308 325 105 12.8 2.7 121 43 12 '20 
Jan 25 - Jan 29, 1999 182 181 99 7.2 1.5 60 30 11 85 
Mar 15 - Mar 19, 1999 124 109 88 7.4 2.1 199 46 18 ;35 
Mar 25 - Mar 29, 1999 95 103 108 6.7 1.3 49 22 7 94 

Distribution lognonnal lognonnal lognonnal lognonnal lognonnal logr.:.:.mal 

sample median 8.4 1.9 171.3 31.6 20.0 1:,3.3 
buemedlan 7.8 1.8 207.9 29.1 22.3 '.<17.9 
mean orµ 8.6 2.1 247.7 33.4 25.0 :.!I!J 

Sx or Sin• 0.46 0.50 0.59 0.53 0.48 :;_55 
cov 0.49 0.53 0.65 0.57 0.51 ':.59 

• + or-
lowerlimlt 7.4 1.7 201.1 27.9 21.2 "'.-.2.3 
upper limit 10.3 2.6 329.6 42.5 30.9 220.4 
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Site Mean EMCs : 1992 - 2000 
Vol. Storm Sampled Percent N03 P04 TSS Cu Pb Zn 

Date ac-ft ac-ft Characterized mg/I mg/I mg/I ug/1 ug/1 ug/1 

Westminster • Feb 9-13, 1992 826 725 88 4.0 -144 235 27 45 141 
Mar 20-21, 1992 234 216 92 2.4 2.0 160 26 104 300 
Mar 26-27, 1992 79 71 90 3.7 0.8 68 18 23 71 
Jan 15-19, 1993 683 614 90 2.1 1.3 174 25 18 99 
Feb 18-22, 1993 198 182 92 5.2 2.1 443 20 27 91 
Nov 22-26, 1993 8 6 85 16.4 0.6 5 31 2 54 
Nov 30-Dec 3, 1993 18 17 95 11.2 1.7 69 25 12 104 
Nov 10, 1994 71 71 100 6.1 4.1 313 194 51 327 
Mar 10-14,1995 330 330 100 8.6 1.0 129 25. - 24 88 
Dec 12-16, 1995 94 108 114 11.9 2.3 178 97 29 266 
Jan 16-17, 1996 31 30 96 2.8 0.8 62 16 7 56 
Jan 19-23, 1996 70 78 110 6.4 0.2 10 93 8 167 
Jan 31-Feb 4, 1996 165 162 99 12.0 1.9 157 62 42 305 
Mar 4-8, 1996 111 115 104 4.2 1.4 159 34 19 123 
Oct 30-Nov 3, 1996 102 108 106 12.5 3.2 388 68 39 414 
Nov 21-25, 1996 260 253 97 4.1 1.7 178 47 32 170 
Dec 9-13, 1996 345 341 99 4.1 0.9 68 22 15 86 
Dec 27-31, 1996 113 134 118 6.0 2.3 534 35 31 206 
Sep 25-27, 1997 73 74 102 7.5 2.1 164 83 25 208 
Nov 10-14, 1997 18 23 132 8.7 2.0 147 62 16 303 
Dec 18-22, 1997 133 166 125 10.0 0.8 190 20 17 80 
May 12-16, 1998 251 277 110 7.1 0.9 57 52 15 81 
Mar 25 - Mar 29, 1999 94 102 108 9.3 1.4 110 31 13 121 

Distribution normal normal normal lognormal lognormal lognormal 

sample median 6.4 1.6 159.4 31.2 22.5 123.1 
true median 5.7 38.7 20.7 140.2 
mean orµ 7.1 1.6 176.7 47.9 28.3 110.ol 
Sx or Slnx 3.87 0.93 136.16 0.66 0.80 0.62 

cov 0.54 0.57 0.77 0.73 0.94 0.69 
+ or- 1.7 0.4 60.4 

lowerllmlt 5.4 1.2 116.3 38.3 21.4 137.3 
upper limit 8.8 2.1 237.1 65.9 43.6 228.4 • E. Garden Grove Wintersburg 

Dec 10-11, 1991 56 56 100 6.4 62,-9 2 60 50 469 
Mar 26-27, 1992 239 229 96 3.3 0.9 37 10 7 37 
Jan 15-19, 1993 2,981 2,346 79 1.8 1.4 103 25 15 87 
Feb 7-11, 1993 635 594 94 2.6 1.7 176 14 24 88 
Nov 30-Dec 4, 1993 83 78 94 5.5 1.6 65 25 16 25 
Oct 4-8, 1994 51 50 99 4.9 2.4 192 42 25 183 
Mar 2-6, 1995 959 932 97 3.6 0.9 61 36 13 62 
Mar 10-14, 1995 1,176 1,171 100 4.1 1.2 111 30 16 84 
Dec 12-16, 1995 375 418 111 11.9 2.5 162 41 22 193 
Jan 16-22, 1996 404 357 88 5.0 2.1 40 35 47 54 
Mar 4-8, 1996 428 423 99 2.9 0.8 59 29 8 86 
Oct 30-Nov 3, 1996 113 103 91 7.2 1.5 121 34 15 148 
Nov 21-25, 1996 953 957 100 4.3 2.1 272 49 26 181 
Dec 9-13, 1996 1,253 1,231 98 2:2 1.1 75 23 16 73 
Dec 27-31, 1996 365 392 107 4.9 0.7 54 22 10 112 · 
Sep 25, 1997 222 193 87 0.2 0.2 27 3 3 29 
Nov 10-14, 1997 285 315 111 7.0 1.7 197 37 22 226 
Nov 26-30, 1997 331 362 109 5.3 1.5 69 29 26 133 
Dec 18-22, 1997 661 663 100 6.4 1.2 120 27 16 114 
Jan 29 - Feb 2, 1998 331 391 118 5.0 0.8 98 32 17 78 
Feb 14 • Feb 18, 1998 1489 1375 92 7.0 2.8 103 22 15 53 
May 12 - May 13, 1998 586 506 86 2.4 1.3 238 41 46 166 
Nov 8 - Nov 12, 1998 688 723 105 6.0 4&e ~ 70 71 357 

Distribution normal normal normal normal lognormal lognormal 

sample median 4.9 1.4 100.5 30.0 16.4 87.8 
true median 4.2 17.3 95.1 
mean orµ 4.7 1.4 108.2 30.3 21.0 113.21 

Sx ors1nx 2.46 0.66 70.93 12.62 0.62 0.56 
cov 0.52 0.46 0.66 0.42 0.68 0.60 
+or- 1.1 0.3 31.5 5.6 

lower limit 3.6 1.1 76.8 24.7 17.0 90.5 • upper limit 5.8 1.7 139.7 35.9 28.1 155.3 
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Site Mean EMCs : 1992 - 2000 
Vol. Stonn Samplect Percent N03 P04 TSS Cu Pb Zn 

Date ac-ft ac-ft Characterized m /I mg/I m /I ug/1 u /I ug/1 

• Santa Ana Delhi 
Jan 5-6, 1992 704 704 100 5.6 1.6 172 30 45 130 
Jan 15-19, 1993 3,142 2,463 78 3.0 1.2 217 15 30 147 
Feb 7-9, 1993 754 747 99 3.2 1.3 182 22 38 103 
Feb 18-21, 1993 847 843 100 2.8 1.3 312 19 35 114 
Oct 16-19, 1993 18 16 88 11.6 3.1 250 63 123 291 
Nov 23-27, 1993 23 20 84 7.3 1.0 35 24 12 64 
Oct4-8, 1994 27 23 87 7.3 1.0 89 32 12 166 
Nov 8-12, 1994 211 204 96 8.5 4.1 754 111 78 348 
Mar 21-25, 1995 419 399 95 6.8 1.3 147 26 11 60 
Dec 12-13, 1995 150 130 87 11.4 4.6 630 130 132 539 
Feb 19-23, 1996 882 879 100 7.1 4.6 376 87 1 502 
Mar 4-8, 1996 246 258 105 4.3 1.2 174 30 30 172 
Oct 30-Nov 3, 1996 239 241 101 9.0 3.1 554 47 55 416 
Nov 21-25, 1996 918 933 102 7.4 2.0 318 54 41 254 
Dec 9-13, 1996 963 859 89 11.1 0.9 46 24 11 80 
Sep 25-29, 1997 174 180 103 7.2 3.3 604 109 89 493 
Nov 10-14, 1997 274 283 103 9.9 1.3 137 52 30 273 
Nov 26-30, 1997 280 294 105 8.1 1.3 116 42 32 172 
Dec 6-10, 1997 2804 2465 88 3.7 1.5 237 41 32 182 
Jan 3-7, 1998 84 90 108 12.5 0.5 23 29 5 50 
Jan 9-13, 1998 225 245 109 5.5 0.7 150 50 27 
Feb 14, 1997 1328 1176 89 4.5 9.5 141 33 19 228 
Feb 19-24, 1998 2329 2248 97 6.4 11.5 25 16 64 
Mar 25-29, 1998 711 725 102 8.8 0.2 436 50 23 110 
Nov 8 - Nov 12, 1998 299 331 110 11.1 2.6 154 31 14 150 
Feb 4 - Feb 8, 1999 32 37 117 8.5 1.3 44 22 10 163 
Apr 6 - Apr 10, 1999 181 183 101 6.1 2.4 115 40 20 158 
Feb 10 - 14, 2000 327 319 97.6 6.4 1.3 184 49 28 183 

Distribution normal lognormal lognormal lognormal lognormal lognormal 

sample median 7.2 1.3 173.9 36.5 29.0 165.7 
true median 1.7 39.1 23.9 167.3 

• mean orµ 7.3 2.5 255.3 45.4 38.4 208.51 
Sa or Sina 2.74 0.87 0.88 0.55 0.98 0.67 

cov 0.37 1.06 1.09 0.59 1.27 0.75 
+ or- 1.1 

lower limit 6.3 1.9 192.9 38.4 28.2 169.3 
upper limit 8.4 3.7 390.9 56.4 62.4 277.0 

San Diego Creek at Campus Drive 
Nov 26-30, 1997 1191 1127 95 15.1 4.4 690.6 54.0 30.9 268.0 
Dec 6-10, 1997 20430 20298 99 7.0 15.7 2,361.1 99.3 79.8 696,9 

Dec 18-22, 1997 971 948 98 20.7 3.4 797.3 31.4 14.2 112.5 
Jan 3-6, 1998 352 320 91 17.3 1.0 95.6 22.8 2.9 19.9 
Jan 9-13, 1998 2333 2338 100 19.4 5.0 1,287.1 ~ 110.0 25.8 
Feb 3-6, 1998 3954 3915 99 12.2 4.8 1,322.5 44.1 17.9 118.5 
Feb 6-10, 1998 11742 11581 99 12.0 7.5 1,492.0 55.4 33.3 205.0 
Feb 14-15, 1998 6445 6409 99 9.6 8.1 2,642.0 50.3 34.8 207.5 
Feb 19-24, 1998 13881 13265 96 9.1 9.6 57.7 34.0 181.2 
Mar 25-29, 1998 3194 3191 100 16.9 1.0 149.2 38.8 36.9 175.0 
May 12-16, 1998 2317 2380 103 18.8 2.5 1,475.2 45.3 29.5 212.4 
Nova- Nov 12, 1998 895 940 105 28.3 4.6 1,389.0 42.7 28.4 406.6 
Nov 28- Dec 2, 1998 1221 1237 101 9.2 2.1 463.6 35.6 19.8 186.7 
Jan 25 - Jan 29, 1999 1730 1915 111 17.8 2.8 812.7 37.9 16.9 127.1 
Mar 25 - Mar 29, 1999 847 897 106 24.6 3.1 707.1 44.8 17.1 169.6 
Feb 10 - 14, 2000 1193 1237 104 19.2 2.9 541.8 29.3 14.4 127.6 
Mar 3 - 6, 2000 1987 1886 95 15.1 3.3 637.6 23.7 12.4 102.9 

Distribution normal lognormal normal lognormal lognormal lognormal 

sample median 16.9 3.4 805.0 43.4 28.4 172.3 
true median 3.7 41.6 23.3 131.8 
mean orµ 16.0 4.8 1,054.0 44.4 32.0 177.71 
Sa or Sina 5.76 0.73 718.15 0.36 0.80 0.78 

cov 0.36 0.84 0.68 0.38 0.95 0.91 
+or- 3.0 382.7 

lowerllmlt 13.1 3.6 671.4 38.3 23.5 130.4 • upper limit 19.0 7.5 1,436.7 53.4 52.9 294.3 

Appendix 5. 7 

0016686



Site Mean EMCs : 1992 - 2000 
Vol. Storm Sampled Percent N03 P04 TSS Cu Pb Zn 

Date ac-ft ac-ft Characterized mg/I m I mg/I u /I ug/1 ug/1 

Oso Creek • Mar 5-9, 1992 48 37 78 5.6 1.1 54 13 1.7 22 
Mar 20-24, 1992 902 898 100 2.9 2.1 386 12 3.4 78 
Mar 26-29, 1992 27 27 100 5.3 0.4 14 9 4.5 16 
Dec 17-20, 1992 49 49 100 3.0 1. 7 104 10 1.2 39 
Dec 29, 1992 - Jan 2, 1993 493 400 81 1.8 9.0 983 10 5.6 68 
Jan 6-10, 1993 2,582 2,514 97 3.5 4.7 1,113 10 4.1 76 
Dec 19-23, 1993 21 21 101 5.9 1.1 60 17 2.6 34 
i=eb 7-11, 1994 - ·620- 611 99 4.2 2.6 503 22 6.6 84 
Feb 17-21, 1994 926 922 100 5.3 2:9 645 36 12.1 131. 
Mar 2-6, 1995 2,107 2,081 99 2.0 4.1 857 31 10.9 108 
Mar 10-13, 1995 2,285 2,271 99 3.3 3.3 674 41 10.9 119 
Jan 19-23, 1996 154 134 87 6.8 1.4 190 38 5.4 80 
Jan 31-Feb 2, 1996 342 310 91 5.9 2.9 427 44 14.6 139 
Feb 20-24, 1996 1,250 1,247 100 7.7 1.6 171 24 1.9 60 
Oct 30-Nov 3, 1996 344 381 111 6.7 4.5 803 40 19.1 253 
Dec 9-13, 1996 1,067 1,073 101 4.7 1.5 213 21 4.6 68 
Jan 25 - Jan 29, 1999 327 330 101 4.3 1.5 212 25 6.3 62 

Distribution nonnal lognonnal normal lognonnal lognonnal lognonnal 

sample median 4.7 2.1 386.4 22.0 5.4 76.0 
true median 2.2 20.0 5.0 68.5 
mean orµ 4.7 2.8 450.0 23.7 6.9 87.61 
S, or Sin, 1.77 0.73 358.66 0.59 0.80 0.71 

cov 0.38 0.85 0.80 0.64 0.95 0.81 
+ or- 0.9 191.1 

lower limit 3:7 2.1 258.9 18.7 5.1 66.1 
upperllmlt 5:6 4.5 641.0 33.2 11.1 135.8 

COV = Coefficient of Variation 
= s/µ for normal distributions 
= (EXP(s)A2 - 1 )A0.5 for lognormal distributions 

• 

·:J: 

• 
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Site Mean EMCs : 1992 - 2000 
Vol.-·Storm -sampled Percent N03 P04 TSS Cu Pb Zn 

Date ac-ft ac-ft Characterized mg/I m I mg/I ug/1 ug/1 ug/1 

• Santa Ana Delhi 
Jan 5-6, 1992 704 704 100 5.6 1.6 172 30 45 130 
Jan 15-19, 1993 3,142 2,463 78 3.0 1.2 217 15 30 147 
Feb 7-9, 1993 754 747 99 3.2 1.3 182 22 38 103 
Feb 18-21, 1993 847 843 100 2.8 1.3 312 19 35 114 
Oct 16-19, 1993 18 16 88 11.6 3.1 250 63 123 291 
Nov 23-27, 1993 23 20 84 7.3 1.0 35 24 12 64 
Oct4-8, 1994 27 23 87 7.3 1.0 89 32 12 166 
Nov 8-12, 1994 211 204 96 8.5 4.1 754 111 78 348 
Mar 21-25, 1995 419 399 95 6.8 1.3 147 26 11 60 
Dec 12-13, 1995 150 130 87 11.4 4.6 630 130 132 539 
Feb 19-23, 1996 882 879 100 7.1 4.6 376 87 1 502 
Mar 4-8, 1996 246 258 105 4.3 1.2 174 30 30 172 
Oct 30-Nov 3, 1996 239 241 101 9.0 3.1 554 47 55 416 
Nov 21-25, 1996 918 933 102 7.4 2.0 318 54 41 254 
Dec 9-13, 1996 963 859 89 11.1 0.9 46 24 11 80 
Sep 25-29, 1997 174 180 103 7.2 3.3 604 109 89 493 
Nov 10-14, 1997 274 283 103 9.9 1.3 137 52 30 273 
Nov 26-30, 1997 280 294 105 8.1 1.3 116 42 32 172 
Dec 6-10, 1997 2804 2465 88 3.7 1.5 237 41 32 182 
Jan 3-7, 1998 84 90 108 12.5 0.5 23 29 5 50 
Jan 9-13, 1998 225 245 109 5.5 0.7 150 50 27 
Feb 14, 1997 1328 1176 89 4.5 9.5 141 33 19 228 
Feb 19-24, 1998 2329 2248 97 6.4 11.5 25 16 64 
Mar 25-29, 1998 711 725 102 8.8 0.2 436 50 23 110 
Nov 8 • Nov 12, 1998 299 331 110 11.1 2.6 154 31 14 150 
Feb 4 • Feb 8, 1999 32 37 117 8.5 1.3 44 22 10 163 
Apr 6 • Apr 10, 1999 181 183 101 6.1 2.4 115 40 20 158 
Feb 10 • 14, 2000 327 319 97.6 6.4 1.3 184 49 28 183 

Distribution normal lognonnal lognonnal lognonnal lognonnal lognonnal 

sample median 7.2 1.3 173.9 36.5 29.0 165.7 
true median 1.7 39.1 23.9 167.3 

• mean orµ 7.3 2.5 255.3 45.4 38.4 208.51 
Sx or S1nx 2.74 0.87 0.88 0.55 0.98 0.67 

cov 0.37 1.06 1.09 0.59 1.27 0.75 
+or- 1.1 

lower limit 6.3 1.9 192.9 38.4 28.2 169.3 
upper limit 8.4 3.7 390.9 56.4 62.4 277.0 

San Diego Creek at Campus Drive 
Nov 26-30, 1997 1191 1127 95 15.1 4.4 690.6 54.0 30.9 268.0 
Dec 6-10, 1997 20430 20298 99 7.0 15.7 2,361.1 99.3 79.8 a9i,9 

Dec 18-22, 1997 971 948 98 20.7 3.4 797.3 31.4 14.2 112.5 
Jan 3-6, 1998 352 320 91 17.3 1.0 95.6 22.8 2.9 19.9 
Jan 9-13, 1998 2333 2338 100 19.4 5.0 1,287.1 -1-93,8 110.0 25.8 
Feb 3-6, 1998 3954 3915 99 12.2 4.8 1,322.5 44.1 17.9 118.5 
Feb 6-10, 1998 11742 11581 99 12.0 7.5 1,492.0 55.4 33.3 205.0 
Feb 14-15, 1998 6445 6409 99 9.6 8.1 2,642.0 50.3 34.8 207.5 
Feb 19-24, 1998 13881 13265 96 9.1 9.6 57.7 34.0 181.2 
Mar 25-29, 1998 3194 3191 100 16.9 1.0 149.2 38.8 36.9 175.0 
May 12-16, 1998 2317 2380 103 18.8 2.5 1,475,2 45.3 29.5 212.4 
Nov 8 -.Nov-12,-1998 895 940 105 28.3 4.6 1,389.0 42.7 28.4 406.6 
Nov 28 • Dec 2, 1998 1221 1237 101 9.2 2.1 463.6 35.6 19.8 186.7 
Jan 25 • Jan 29, 1999 1730 1.915 111 17.8 2.8 812.7 37.9 16.9 127.1 
Mar 25. Mar 29, 1999 847 897 106 24.6 3.1 707.1 44.8 17.1 169.6 
Feb 10 -14, 2000 1193 1237 104 19.2 2.9 541.8 29.3 14.4 127.6 
Mar 3 - 6, 2000 1987 1886 95 15.1 3.3 637.6 23.7 12.4 102.9 

Distribution normal lognormal normal lognormal lognonnal lognonnal 

sample median 16.9 3.4 805.0 43.4 28.4 172.3 
true median 3.7 41.6 23.3 131.8 
mean orµ 16.0 4.8 1,054.0 44.4 32.0 177.71 

Sx or Slnx 5.76 0.73 718.15 0.36 0.80 0.78 
cov 0.36 0.84 0.68 0.38 0.95 0.91 
+ or- 3.0 382.7 

lowerllmlt 13.1 3.6 671.4 38.3 23.5 130.4 

• upperllmit 19.0 7.5 1,436.7 53.4 52.9 294.3 
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Site Mean EMCs : 1992 - 2000 
Vol. Stonn Sampled Percent N03 P04 TSS Cu Pb Zn 

Date ac-ft ac-ft Characterized m /I mg/I mg/I u u /I u 

San Diego Creek @ Harvard • Mar 24-28, 1994 385 356 92 11.3 9.5 709 52 30 230 
Apr 24-28, 1994 345 341 99 21.0 4.4 731 43 18 141 
Jan 19-23, 1996 361 335 93 26.6 5.1 1,585 14 24 270 
Jan 31-Feb 4, 1996 783 777 99 17.9 7.4 1,024 58 21 185 
Feb 20-22, 1996 2,411 1,983 82 8.1 8.8 3,396 69 1 320 
Mar 4-8, 1996 487 484 99 13.2 5.6 2,220 53 25 279 
Oct 30-Nov 5, 1996 449 449 100 26.7 5.5 1,358 29 27 315 
Nov 21-24, 1996 1,902. 1,903 100 10.4 6.7 1,995 66 30 261 
Dec 9-13, 1996 2272 2272 100 11.0 - 3.2 973- -30 14 139 
Nov 10 - Nov 14, 1997 367 365 100 27.9 3.8 659 40 11 210 
Nov 26. Nov 30, 1997 581 613 106 14.4 5.8 935 57 29 264 
Jan 9 • Jan 10, 1998 655 610 93 6.8 9.5 3,709 72 36 84 
Feb 14 - Feb 18, 1998 3021 3024 100 8.1 8.7 2,218 51 32 114 
Feb 4. Feb 8, 1999 87 88 101 33.8 2.7 901 42 14 127 
Mar 4 • 6, 2000 1189 1018 86 14.5 3.0 487 33 12 113 

Distribution normal normal lognormal normal normal normal 

sample median 14.4 5.6 1024.4 51.1 23.6 209.8 
true median 1256.7 
mean orµ 16.8 6.0 1516.7 47.3 21.5 203.61 
Sx or Slnx 8.48 2.38 0.62 16.40 9.70 79.53 

cov 0.51 0.40 0.68 0.35 0.45 0.39 
+ or- 4.7 1.3 9.1 5.4 44.0 

lowerllmit 12.1 4.7 1,177.1 38.2 16.1 159.5 
upper limit 21.5 7.3 2,211.5 56.4 26.9 247.6 

Peters Canyon 
Jan 24-28, 1994 269 238 88 20.4 1.7 281 19 10 91 
Feb 7-11, 1994 988 788 80 13.1 2.1 360 18 14 70 
Dec 5, 1994 4 4 100 18.0 1.4 68 30 5 62 
Mar 21-23, 1995 500 483 97 39.7 1.8 205 20 7 26 
Dec 12-16, 1995 125 144 115 39.4 2.0 170 43 5 123 
Jan 31-Feb 4, 1996 369 386 105 23.5 4.6 1,041 82 32 269 • Feb 19-23, 1996 1,112 1,131 102 33.9 3.3 758 48 1 189 
Oct 30-Nov 3, 1996 712 747 105 23.4 3.7 685 45 22 231 
Nov 21-25, 1996 1,815 1,834 101 16.4 5.5 1,539 74 34 263 
Dec 9-13, 1996 1,268 1,256 99 15.9 2.0 415 25 12 101 
Nov 10-14, 1997 924 935 101 25.2 2.8 473 34 12 201 
Nov 26-30, 1997 222 251 113 34.8 5.2 631 59 26 218 
Dec 6-8, 1997 6,040 6,007 99 8.4 #HJ 3,682 128 85 ~ 

Jan 9-13, 1998 526 574 109 24.2 4.3 971 45 23 29 
Feb 14-15, 1998 2,135 2,111 99 10.7 6.2 2,594 70 46 126 
Mar 25-29, 1998 1,141 1,207 106 25.1 1.3 78 45 26 120 
Jan 25 • Jan 29, 1999 653 671 103 80.5 1.4 276 
Feb 27 • 28, 2000 48 45 93 32.1 1.1 178 31 8 82 

Distribution lognormal normal lognormal lognormal lognormal normal 

sample median 23.8 2.1 443.9 44.9 13.8 121.2 
truamadlan 23.2 445.6 41.2 13.8 
mean orµ 26.8 3.0 800.4 47.9 23.4 137.41 
Sx orsinx 0.53 1.65 1.10 0.55 1.04 · 80.19 

cov 0.58 0.56 1.53 0.60 1.40 0.58 
+or- 0.8 42.7 

lowerllmit 21.9 2.1 526.3 38.7 15.6 94.7 
upperlimlt 35.3 3.8 1,773.6 64.6 50.0 180.2 

• 
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Executive Summary 

In August 1990, May 1991, and May 1993, the County of Orange and the Santa A11a 
Regional Water Quality Control Board collaborated on three nutrient studies in the San 
Diego Creek watershed. These studies were limited by the available inventory of 
automatic sampling and flow monitoring equipment and did not fully reconcile all of the 
contributions from the nutrient sources in the watershed. 

In September of 1999 the first comprehensive study of nutrient loads was initiated. It was 
conducted over a seven-day period and utilized automatic sampling equipment and 
portable flowmeters to quantify the daily nitrate and phosphate load contributed by ten 
tributaries of the Peters Canyon Wash. Automatic samplers were also used in Peters 
Canyon Wash downstream of these tributaries and in the San Diego Creek at Harvard 
A venue and Campus Drive. Grab samples and instantaneous discharge measurements 
were used to calculate the daily loads from seven other tributaries of San Diego Creek. 

The following ar~ major findings of the study: 

• During the period of this study the average nitrate nitrogen load transported by Peters 
Canyon Wash, measured at Barranca Parkway, was 318.8 lbs/day with an average 
water discharge rate of 5.61 cfs. 

• The greatest contributors to the nitrate nitrogen load in Peters Canyon Wash wefo 
Valencia Storm Channel (88.2 lbs/day), Santa Ana-Santa Fe (78.1-lbs/day), Central 
Irvine Channel (67.4 lbs/day), Como Storm Channel (63.4 lbs/day), and the Warner 
Channel (49.5 lbs/day). 

• Central Irvine Channel contributed. the greatest phosphate load to Peters Canyon 
Channel during this study. The average load of2.96 lbs/day as P, was more than half 
of the average load measured in Peters Canyon Wash at Barranca Parkway. 
Approximately 96% of this phosphate load was in the form of orthophosphate. 

• The average nitrate nitrogen load in San Diego Creek measured at Harvard A venue, 
above the confluence with Peters Canyon Wash was 126 lbs/day. The average of the 
tributary loads measured upstream was 9.4 lbs/day. · The average discharge rate at 
Harvard Avenue (measured at Culver Drive) during the study was 1.15 cfs. The sum 
of the average discharges from the three tributaries upstream was 0.36 cfs. Therefore 
the majority of the tributary discharge volumes and nitrate loads were not identifiP,d 
in this study. 

• The average daily nitrate nitrogen load measured in San Diego Creek at Campus 
Drive was 381.5 lbs/day with an average water discharge rate of7.81 cfs. 

• During the study, the Irvine Ranch Water District (IRWD) was diverting some water 
from San Diego Creek (upstream of Campus Drive) through its wetlands treatment 
system to remove nitrate. Another portion of the diverted water was sent to the San 
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Joaquin Marsh, the Irvine Company (TIC) Mitigation site and the Carlson Marsh. The • 
average pumping rate from the Creek (September 14-20) was 5.10 cfs. The average 
return rate to the creek from IRWDs wetlands system was 1.82 cfs yielding a net 
water removal from the Creek of 3.28 cfs. The mean nitrate nitrogen load pumped 
from the Creek was 201 lbs/day. The mean nitrate nitrogen load returned to the 
Creek was 15.3 lbs/day. The net load removed from the creek during the study was 
186 lbs/day. 

• The average daily Total Nitrogen (TN) loads from San Diego Creek at Campus Drive, 
Peters Canyon Wash at Barranca Pkwy and San Diego Creek at Harvard A venue 
were 435, 353, and 131 lbs/day, respectively. 

• The average daily total phosphate ( as P) loads from San Diego Creek at Campus 
Drive, Peters Canyon Wash at Barranca Parkway and San Diego Creek at Harvard 
Avenue were 5.03, 5.24, and 0.39 lbs/day, respectively. 

• The average daily nitrate nitrogen load in San Diego Creek measured. at Campus 
Drive (382 lbs/day) was substantially lower during this study than during previous 
studies conducted in August 1990 (1,149), May 1991 (894), and May 1993 (1,569). 
Compensating for the removal by the IRWD treatment/ diversion still yields a value 
(567 lbs/day) that was lower than each of the previous studies. 

• From the calculated average daily load for total nitrogen at San Diego Creek at 
Campus Drive, the extrapolated total load for the period April 1 - September 30 
would be approximately 80,000 pounds. This value is much less than the Summer 
2002 goal of 200,097 pounds established in the TMDL. Without diversion to the 
IRWD wetlands the total would be approximately 121,000 pounds. 

• 

• 
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1999 Peters Canyon Wash/ San Diego Creek Nutrient Study . 

1.0 Introduction 

In August 1990, May 1991, and May 1993, the County of Orange and the Santa Ana 
Regional Water Quality Control Board collaborated on three nutrient studies in the San 
Diego Creek watershed. These studies were limited by the available inventory of 
automatic sampling and flow monitoring equipment and a thorough assessment of the 
nutrient load from every major tributary channel was not possible. 

Since the early 1990's the County acquired much of the monitoring equipment that would 
allow a more thorough study. This report is a summary of the results of the first 
comprehensive nutrient study of nutrient loads from the tributaries of Peters Canyon 
Wash and San Diego Creek during the period September 13 -20, 1999. The objectives of 
the study were: 

• To quantitatively determine the total daily nitrogen and phosphorus loads from the 
tributaries of Peters Canyon Wash and San Diego Creek during a seven-day period; 
and to compare the sum of the daily loads from these two segments to that of San 
Diego Creek at Campus Drive. 

• To initiate the monitoring of Central Irvine Channel as described in Orange Cou!!!y's 
NPDES Reconnaissance and Source Identification Element of the Water Quality 
Monitoring Program (May 1999). 

• To evaluate the total nitrogen load from San Diego Creek relative to the TMDL 
targets. 

2.0 Study Area 

San Diego Creek, the primary tributary to the Upper Newport Bay, has a watershed area 
upstream of Campus Drive, Irvine of approximately 111 mi2

• Its headwaters are in the 
City of Lake Forest and it receives drainage from many tributaries before discharging to 
the Upper Newport Bay at Jamboree Road in Newport Beach. 

In its Water Quality Control Plan for the Santa Ana River Basin, the Regional Water 
Quality Control Board has divided San Diego Creek into two reaches. The lower reach 
designated as Reach 1 is the segment from the Upper Newport Bay to Jeffrey Road in 
Irvine. The segment above Jeffrey Road to the headwaters is designated as Reach 2. 

Reach 2 drains the eastern portion of the watershed and receives runoff from several 
tributaries including Marshburn, Agua Chinon, Bee Canyon, Serrano Creek, and Canada 
Channels. 

Reach 1 has many manmade and natural tributaries including Sand Canyon Channel, 
Bonita Canyon Channel, San Joaquin Channel, Lane Channel, Barranca Channel, and 
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Peters Canyon Wash. With its 45 mi2 watershed area,-Peters Canyon Wash contributes 
the greatest water volume of any tributary to San Diego Creek. 

Peters Canyon Wash has several tributaries including Rattlesnake Canyon Wash, El 
Modena Irvine Channel, Como Storm Channel, Santa Ana-Santa Fe Channel, Valencia 
Channel, and Warner Storm Drain. 

3.0 Background 

Studies to quantify the nutrient loads from tributaries to San Diego Creek have been 
conducted three times during the 1990's. In 1990, the County of Orange and the Santa 
Ana Regional Water Quality Control Board (RWQCB) initiated a cooperative project to 
monitor these loads and evaluate the compliance of three major nurseries with recently:
issued NPDES permits. Seven sites were monitored with automatic sampling equipment 
and eight others were grab-sampled during a two to three day period in August. The load 
calculations suggested that the nurseries were in compliance with the waste discharge 
requirements (WDRs) of their respective permits. Both the Peters Canyon Channel and 
Reach 2 of San Diego Creek showed significant amounts of nitrate in their discharges. 
Hines Channel and Rattlesnake Canyon Channel were the greatest contributors to the 
nitrate load in Peters Canyon Wash. Unexplainably the El Modena-Irvine Channel, 
which had a predominately urbanized watershed, with limited agriculture, also discharged 
a high load of nitrate to Peters Canyon Channel. 

Between-study comparisons can only be made for monitoring site on the San Diego 
Creek at Campus Drive. This was the only site at which nitrate concentrations and water 
volumes were measured using the same methods during each of the three studies. 

In May of 1991 the County of Orange and the RWQCB repeated a portion of the August 
1990 study to assess the difference between seasons. Although the average nitrate
nitrogen concentration at Campus Drive increased from 13.8 to 17.0 mg/L (23%) the 
average water discharge rate decreased from 15.6 to 10 cfs (42%). The average nitrate
nitrogen load consequently decreased from 1150 to 894 lbs/day (22%). 

In May of 1993, another watershed assessment was conducted. The average daily nitrate
nitrogen load at Campus Drive. was measured at 1570 lbs/day. 

In May of 1999, the County completed development of a revised stormwater quality 
monitoring program to comply with the requirements of its new NPDES Stormwater and 
Urban Runoff Permits. The data from the previous monitoring program were 
statistically evaluated to identify areas where levels of pollutants were higher than the 
system-wide mean values. Central Irvine Channel and its tributary Hines Channel had the 
highest mean values for nitrate concentrations in dry weather discharges of any channel 
monitored in the County. These data however were the result of grab and not composite 
samplings and represented only distinct moments in time. The September 1999 study · 
was therefore designed to meet the commitments in this plan to further study the Central 
Irvine Channel in addition to other broader watershed objectives . 

• 

• 

• 
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4.0 1999 Study 

The San Diego Creek watershed has changed considerably since 1993. Examples include 
the construction of the Eastern Transportation Corridor, the Tustin Marketplace, 
Strawberry Farms Golf Course, Oak Creek Golf Course, operation of the Irvine Ranch 
Water District's (IRWD) Wetlands for nutrient removal from San Diego Creek, and the 
closures of the Marine Air Corps Stations at El Toro and Tustin. The intent of the 1999 
study was to evaluate the current nutrient budget for San Diego Creek and to initiate the 
investigation of Central Irvine Channel for the Reconnaissance and Source Identification 
Element of the revised NPDES Stormwater Monitoring Program. 

Automatic samplers and continuously monitoring flow measurement devices were used at 
all stations that were believed to be significant contributors to the nutrient load. A pre
study reconnaissance was performed to identify new tributaries to the system and semi
quantitatively assess the contributions of each significant source. To accomplish this 
task, County of Orange staff conducted a visual survey of the Peters Canyon Chan..,Ttel 
(F06) and Reach 2 of San Diego Creek (F05) and assessed each tributary. Both channel 
segments and their respective watersheds had changed significantly since the last survey 
in 1993. 

4.1 Reconnaissance Monitoring Results 

The following are the results of the Peters Canyon Channel (F06) reconnaissance 
conducted on May 18, 1999. Tributary points are described using the perspective: left or 
right looking downstream on Peters Canyon Wash. The locations of these channels are 
shown on Figure 1 and are designated with letters A-P. 

A. Approximately Y.i mile u/s Irvine Boulevard, a 16xl 1 Reinforced Concrete Box 
(RCB), Rattlesnake Canyon Wash (F26) discharges to F06 from the left side (looking 
downstream) with a flowrate - 0.2 cfs. The stream course of Rattlesnake Canyon 
Wash has been altered by construction during the last two years. The segment 
downstream of Viewpark A venue was eliminated and the upstream flow was 
combined with that of Hicks Canyon Wash (F27). The discharge from the two 
channels flow into Peters Canyon Channel through this RCB. 

B. Just upstream of the confluence with Rattlesnake Canyon Wash the flow in Peters 
Canyon Channel was - 1 cfs. 

C. Just upstream of Bryan Avenue a small flow (-0.1 cfs) was observed in a fairly large 
Reinforced Concrete Pipe (RCP), apparently draining the agricultural area on the 
south side of the channel (left side looking dis). 

D. Downstream of Bryan Avenue and upstream of the 5 Fwy a large RCP 
(approximately 65") discharges to F06 from the left. The site can be accessed from 
the south levee and the pipe appears to run ESE. The flowrate was - 0.25 cfs. The 
laterals to this pipe include three agricultural field drains on the north side of Bryan 
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and the agricultural irrigation pump station drain on Culver and Bryan. These • drainage areas used to discharge into the lower segment of Rattlesnake Canyon Wash 
before it was rerouted (see first bullet). 

E. Just uls of the 5 FWY, on the south (left) side ofF06, a very small flow enters from a 
large, Reinforced Concrete Box (RCB). The drainage area appears to be a new 
development visible from the levee of the channel. 

-- . -

F. At the 5 FWY, underneath the bridge, Central Irvine Channel (F25) flows into-F06 on 

• the left. The flowrate was -1 cfs . 

I G. At Walnut Avenue an 84" RCP Lyon Storm Drain (F06P07) flows from the left into 
F06. Discharge measurement was assessed as difficult at this station .. 

I H. About Y4 mile dis of Walnut an RCP from the Eastern Transportation Corridor (ETC) 
groundwater treatment plant's holding basin discharges to F06 from the right. The 
flow was - 1.5 cfs. 

I I. Less than Y4 mile dis of the drain described above the El-Modena Irvine Channel 
(F07) discharges to F06 from the right. 

J. At the railroad bridge overcrossing Como Channel (F06S03) discharges to F06 from 
the left. 

K. At Edinger A venue I Irvine Center Drive on the left side of F06 a relatively small • discharge was observed in from 96" RCP (F06P08). The watershed of this 
stormdrain contains the area bounded by Irvine Center Drive on the southwest, Peters 
Canyon Channel on the northwest, the AT & SF Railway on the northeast and Ci.!lver 
Drive on the southeast. 

I 
On the opposite (right) side ofF06, is the confluence with Santa Ana- Santa Fe L. 

I Channel (FlO). 

M. Midway between Edinger/Irvine Center and Warner is the Valencia Channel 

I (F06S02) outfall (left side). The flow was - 1 cfs. 

N. Also in this reach of F06 there is a sloping, concrete box culvert that parallels W amer 

I A venue and is confluent with Peters Canyon Wash on the left side. 

0. Downstream of W amer in the right bank of F06 is a 54" RCP that drains the transfer 
station in Construction Circle. 

P. On the u/s side of Barranca Parkway on the right side looking dis, an 84" RCP 
(F06P06) drains the western half of Construction Circle a section of Jamboree along 
the southeast side of the USMCAS in Tustin. • 

• 
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On May 19, 1999 samples were collected from these locations. The results are presented 
in Table 1. 

On July 1, 1999 a reconnaissance of Reach 2 of the San Diego Creek (F05) was 
conducted. The following are a list of observations. 

• There was no observable flow in F05 until its confluence with the Canada Channel 
(F23) confluence. Canada Channel introduced approximately 1 cfs. 

• The flowrate into San Diego Creek from Agua Chinon Wash (F18) was estimated to 
be about 0.5 cfs; for Bee Canyon Channel (Fl 7) <0.05 cfs; and in Marshburn 
Channel (F16) about 0.25 cfs. 

• There are small trickles observed from various stormdrains but nothing significant 
enough to sample. 

• There appeared to be some significant infiltration along the natural bottom stretches. 

• There were two large in-channel construction projects that impacted the normal 
flowrate. One was near Irvine Center Drive and Bake Parkway and the other was 
between Laguna Canyon and Jeffrey. At the upper (Irvine Center) project there was 
no surface water but they encountered groundwater at < 10 feet below the surface. 
The second project involved a diversion of the - 2 cfs surface flow and a substantial 
amount of groundwater dewatering since they were deepening the channel. 

The results from the two reconnaissance investigations showed that the water discharge 
from Peters Canyon Wash was much greater than that from Reach 2 of San Diego Creek. 
Investigation of the NPDES database showed that the average dry-weather concentrations 
of nitrate during the 98/99 monitoring year were 16.5 and 18.5 mg/L as N in San Diego 
Creek at Harvard Avenue and Peters Canyon Wash at Barranca Parkway respectively. 
With these facts, the decision was made to focus the 1999 study primarily on the 
tributaries of Peters Canyon Wash. The following is a summary of the activities that 
were performed. 

5.0 Monitoring Program Design 

The monitoring was conducted during a seven-day period in September of 1999. Unless 
otherwise specified, monitoring methodologies adhered to the guidelines described in the 
County's NPDES Sampling Manual. The sampling locations are listed in Table 2. 

5.1 Primary Monitoring Sites 

The daily nutrient load was monitored at primary stations: 

• San Diego Creek @ Campus Drive 
• San Diego Creek @ Harvard A venue, and 
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• Peters Canyon Wash@ Barranca Parkway. 

Automatic samplers were used to collect 24 discrete samples per day from each site. The 
sampling period at each location that represented a daily discharge was from 10 a.m. to 9 
a.m. Four six-hour composite samples were prepared from each site and submitted for 
analysis by the contract laboratory. Each of these three primary stations has a 
continuously recording water level gage from which discharge rates were determi1!ed. A 
discharge measurement was made at each of these sites during the study period to verify 
or adjust the channel rating. The locations of these sites are shown in Appendix A. 

5.2 Secondary Sites 

Secondary sampling stations included the following tributary channels to Peters Canyon 
Wash. With the exception of the monitoring location on the El-Modena Irvine Channel, 
all tributary monitoring sites were located at the confluences of the tributaries and Peters 
Canyon Wash. The El Modena-Irvine Channel has a permanent streamgage at Michelle 
Drive that was used for flowrate monitoring. 
The secondary sites are listed below and are shown on Appendix A. 

• Central Irvine Channel 

• El Modena-Irvine Channel 

• Como Storm Channel 

• Santa Ana-Santa Fe Channel 

• F06P08 at Moulton Parkway 

• Valencia Channel 

• Warner A venue Drain 

• Construction Circle Drain (F06P06) 

It should be noted that the ETC drain and Lyons Channel (F06P07) were originally 
intended to be secondary sampling sites. Two construction projects, the Walnut Street 
Bridge widening by the City of Irvine and the Peters Canyon Channel west bank 
stabilization (u/s Walnut Avenue) by the Irvine Company interfered with sampling. The 
ETC discharge was redirected to the sanitary sewer, and the dam created to divert water 
around the construction impeded the flow in Lyons channel. 

The eight secondary stations were monitored with automatic samplers and temporary 
streamgages during the same seven-day period. At each site the automatic samplers 
collected one sample each hour beginning at 10 a.m.. When the sampler bases were 
brought into the laboratory, the individual samples were visually inspected for indications 
of abnormal discharges. An aliquot (-250 ml) of each bottle was be used to prepare a 
daily composite sample. If several consecutive bottles in the base exhibited an unusual 
coloration or sediment load an additional composite sample was prepared. Aliquots 0f 
the series of unusual samples ( denoted as a sub-sample) were composited into a sample 
that was also submitted for analysis. 

• 

• 

• 
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5.3 Additional sites 

Additional sites that were sampled during the study included the following. 

• Peters Canyon Channel upstream of its confluence with Rattlesnake Canyon Wash 
was sampled with an automatic sampler to evaluate the load from the most upstream 
reaches of the watershed. The channel was sandbagged to direct the flow of water 
through a well-defined reach. An area-velocity flowmeter was used to monitor the 
water level in this reach. 

• Rattlesnake Canyon Wash was also monitored with an automatic sampler. 
Instantaneous flow measurements were made each time the sampler was serviced. 

• The 65" RCP dis Bryan A venue on the left side was also monitored with an automatic 
sampler. A flowmeter will be used to continuously monitor the water depth in the 
pipe. Discharge rates were calculated using the Manning Equation. The Manning 
coefficients (diameter, slope, roughness coefficient) for the pipe were obtained from 
the as-built plans. 

• Reach 2 tributaries Agua Chinon Wash (F 18), Bee Canyon Channel (F 17) and 
Marshburn Channel (F16) were grab sampled each day. Bee Canyon and Marshburn 
Channels. The flowrates were estimated . 

• Reach 1 tributaries Lane Channel (F08), Barranca Channel (F09), San Joaquin 
Channel (F14), and San Canyon Channel (F15) were grab sampled each day. 
Instantaneous discharge measurements were made in Barranca, San Joaquin, and 
Sand Canyon Channels. Flowrates were estimated for Lane Channel from a 
discharge measurement conducted in the week following the study and water level 
records from the period prior to the study. 

• The total daily mass load of nitrogen and phosphorus into and out of the IR WD 
wetlands area was monitored as part of on-going work by IRWD. Grab samples were 
collected each morning for analysis of nitrate+nitrite, ammonia, Total Kjeldahl 
Nitrogen (TKN) and total phosphorus. Daily averages for flowrates were determi.ned 
from the pump flowmeters. 

Table 3 is a summary of the activities that were conducted during this study. 

5.4 Stream gages 

Four of the automatic sampler sites were located near permanent streamgages operated by 
the County of Orange. Water levels at these sites are measured with Fluid Data 
manometers connected to continuous strip-chart recorders and electronic data-loggers. 
Discharge rates for each location are computed from the recorded water levels and a 
rating (water level vs. discharge) table, specific to that channel. 
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The temporary streamgages were composed of a fiberglass flume and a water level 
recording device. The equipment used for these temporary gages is listed in Table 3. The 
flowing water of each channel was directed with sandbags to the entrance of a flume. 
Visquene plastic sheeting was used to reduce the loss of water past the sandbags and the 
flume. Water level recording was performed with ISCO ultrasonic, bubbler, or area
velocity flowmeters. The ultrasonic probes were positioned above the flumes at the 
measurement points specified by the flume manufacturer. For flumes that were operated 
with bubbler flowmeters the bubbler tubing was attached to the orifice line molded into 

. the flume by the manufacturer of attached to bottom of tlie floor of the. converging . 
section of the flume. 

A digital record of water level was logged into the internal memory of each flowmeter, or 
the ISCO model 6700 autosampler if flow modules were used. These data were 
downloaded at the midpoint and end of the study using a laptop computer or ISCO RTD 
(rapid transfer device). The water level dataset was adjusted with the appropriate flume 
dimensions (e.g. height of floor of the flume throat) to achieve the correct stage-discharge 
relationship for that flume. The adjusted water level data was converted to discharge 
rates using the formula supplied by the flume manufacturer. The total volume of water 
that flows past the sampling site during each composite sampling period was then 
calculated from the discharge data. 

No flumes were necessary for the area-velocity flowmeter. The discharges in the 
channels where these devices were used were directed, with sandbags, through reaches 
six feet long and 1-2 feet wide. The probes for the area velocity meters were placed in 
the center of the reaches. The probes monitored the depth and velocity of the water. 
Discharge rates were calculated from the product of the cross-sectional areas and the 
velocities. 

With the exception of Central Irvine Channel, for each secondary sampling site a 
composite sample representing the discharge over a 24-hour period (10a.m.-9a.m.) were 
submitted for analysis each day. For Central Irvine Channel, 4 six-hour composite 
samples were submitted each day reflecting its study objective focus. 

5.5 Land Use Evaluation 

A field reconnaissance of the watershed of Peters Canyon Wash was conducted during 
the week of the study to document construction projects and crop distributions on 
agricultural fields. Significant water discharges into the drainage system were 
documented. The UCI Cooperative Extension Program provided specific information on 
crops at single-usage, agricultural fields and general information on the types of crops 
planted in the watershed during this time of year. This information can be found in 
Appendix E. Color photographs were taken as part of the documentation and were 
scanned and appear in Appendix F. 

• 

• 

• 
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5.6 Sample Analyses 

Montgomery Watson Laboratories in Pasadena provided analytical services using th.: 
following methods at all sites. 

Analysis 
Conductivity 
Turbidity 

Standard Method Corresponding EPA method 

pH 
Nitrate Nitrogen 
Ammonia Nitrogen 

2510 B. Conductivity (EPA 120.1) 
2130 B. Nephelometric Method (EPA 180.1) 
4500-H B. pH Value (EPA 150.1) 
4500-N03 F. Automated Cadmium Reduction (EPA 353.2) 
4500-NH3 B. Preliminary Distillation (EPA 350.2) 
4500-NH3 C. Nesslerization Method (EPA 350.2) 
4500-NH3 E. Titrimetric Method (EPA 350.2) 

Total Kjeldahl Nitrogen 4500-Norg B. Macro Kjeldahl Method (EPA 
351.3) 
Total Phosphate 

Orthophosphate 
Total Non-Filterable 
Residue (TSS) 

4500-P Bl. 
4500-P B2. 
4500-P B3,4. 
4500-P E. 
4500-P E. 
2540D. 

Volatile Solids (VSS) 2540 E . 

Preliminary Filtration Step (EPA 365.2) 
Preliminary Acid Hydrolysis Step (EPA 365.2) 
Preliminary Digestion (EPA 365.2) 
Ascorbic Acid Method (EPA 365.1) 
Ascorbic Acid Method (EPA 365.1) 
Total Non-Filterable Residue Dried @ 
103-105°C (EPA 160.2) 
Total Volatile and Fixed Results@ 550°C 
(EPA 160.4) 

Analyses on samples from Central Irvine Channel, Peters Canyon Wash @ Barranca 
Parkway, and San Diego Creek at Harvard Avenue and Campus Drive included 
orthophosphate. Orthophosphate concentrations were determined on filtered replicate 
samples. Filtering was performed using a Gelman Sciences Magnetic Filter Holder and 
0.45 micron glass fiber filters. 

5. 7 Quality Assurance 

A study of equipment blanks was performed during the week prior to monitoring. 
Equipment blanks included samples of water from the County of Orange PFRD 
laboratory's deionization tanks and ultrapure water system, ultrapure water in I
Chem sample bottles, ultrapure water that hai come in contact with a compositing 
basin, ultrapure water that has been filtered with the Gelman Science Magnetic filter 
holder and 0.45 micron filter. An equipment blank was prepared by passing ultrapure 
water through an automatic sampler strainer, tygon tubing, automatic sampler 
internal pump tubing and collected in an automatic sampler bottle. 

Equipment blanks were collected in the field on the initial day of sampling. These 
blanks included the following: 
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• Analyzing ultrapure water that has passed through the internal pump tubing of 
the automatic sampler at the Campus Drive station on San Diego Creek. 

• Analyzing ultrapure water that has passed through the strainer, tygon strainer 
tubing and pump tubing of the sampler at the Barranca Parkway station on Peters 
Canyon Wash. 

• Analyzing ultrapure water that has been collected in_ a bottle of an automatic 
sampler after passing through the strainer, tygon line, and pump tubing at the 
Harvard A venue station on San Diego Creek. 

At least one synthetic nutrient sample, prepared by the County of Orange, was submitted 
with each daily batch of samples. At least one replicate sample was also submitted daily. 

6.0 Data Analyses 

6.1 Flow data 

6.2 

The data from ISCO flowmeters were downloaded to a portable datalogger called a 
rapid transfer device (RTD). These data were then transferred to a computer for 
processing. The raw data ( date/time, water level and/or flowrate) were imported into 
Microsoft Excel spreadsheets. These data were adjusted, when necessary for flume 
dimensions (e.g. floor height), and compared to field staff readings at the time of 
automatic sampler servicing. The water level datum from each five-minute reading 
was converted into an instantaneous discharge .rate using the respective formula from 
the flume manufacturer. 

The strip-chart records from the permanent water level gages at El Modena-Irvine 
Channel @ Michelle, Peters Canyon Wash@ Barranca, San Diego Creek @ Culver, 
and San Diego Creek @ Campus were brought in from the field for processing with 
software from Western Hydrologic Services, Inc. 
The pen tracings, representing continuous water level measurements that were 
recorded onto the strip charts, were first digitized. These records were adjusted for 
time and measurement shifts according to the streamgage maintenance logs. The 
adjusted, digital, water level records were converted, using the respective channel 
rating curves, to discharge rates. 

Data Presentation 

The results from each site are summarized in Table 4 and Appendix C. Nitrate was 
the dominant form of nitrogen at most sites. Using Microsoft Excel, the nitrate 
concentration from each grab sampling or 24..;hour composite sampling was plotted 
against time in a bar graph. For sites at which four 6-hr composite samples were 
submitted for analyses, the mean of the four samples was used to represent the 24-hr 

• 

• 

average. For replicate samples submitted to Montgomery Watson, the mean value of • 
the two analyses was used. The x-axis label for each tick mark represents the ending 
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day of the 24-hr composite sampling period. For grab samples, the tick label 
represents the day on which the sample was collected. 

The digital discharge record from each recording streamgage was plotted (x-y scatter 
plot) using Microsoft Excel. A bar graph representing the average discharge rate 
during each composite sampling period ( 10 a.m. - 10 a.m.) was also created for each 
site. 

Using the flowrates and concentration data the mass load of nitrate in pounds was 
calculated for each 24-hr composite period and plotted as bar graphs. The following 
formula was used. 

C x Q x 3600 sec/ hr x 24hr I day x 28.3L I ft 3 

Mass/oad (lbs I day) = ___ ave __ =ave;;.__ _____________ _ 

. 454,000mg /lb 
Where Cave is the average concentration in mg/L and Qave is the 24-hr average 
discharge rate in ft3 /sec. 

Results 

• During the period of this study the average nitrate nitrogen load transported by 
Peters Canyon Wash, measured at Barranca Parkway, was 318.8 lbs/day. The 
sum of the average loads from the monitoring points upstream of Barranca 
Parkway was 392.9 lbs/day. The average water discharge rate for Peters Canyon 
Wash at Barranca Parkway was 5.61 cfs. The sum of the average discharge rates 
from the monitoring points upstream of Barranca Parkway was 5.25 cfs. Figure 2 
shows the average discharge rate of each monitored tributary of Peters Canyon 
Wash as well as tributaries to Reach 1 of San Diego Creek. The lengths of the 
arrows are proportional to the discharge rates. 

• The greatest contributors to the nitrate nitrogen load in Peters Canyon Wash were 
Valencia Storm Channel (88.2 lbs/day), Santa Ana-Santa Fe (78.1 lbs/day), 
Central Irvine Channel (67.4 lbs/day), Como Storm Channel (63.4 lbs/day), fu1d 
the Warner Channel (49.5 lbs/day). Table S shows the mean daily loads from the 
monitoring points during the study. Figure 3 shows the average nitrate 
concentrations measured in each tributary and Figure 4 shows the average nitrate 
load. 

• The average daily total phosphate ( as P) loads from San Diego Creek at Campus 
Drive, Peters Canyon Wash at Barranca Parkway and San Diego Creek at Harvard 
Avenue were 5.03, 5.24, and 0.39 lbs/day, respectively. The tributary that 
contributed the greatest phosphate load to Peters Canyon Channel during the 
study was Central Irvine Channel. The average load of2.96 lbs/day as P, was 
more than half of the average load from Peters Canyon Wash at Barranca 
Parkway. Figure S shows the average total phosphate load as P from each 
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tributary. Approximately 96% of this phosphate load was in the form of 
orthophosphate. 

• The nitrate load in San Diego Creek measured at Harvard Avenue was 126.3 
lbs/day. The average of the loads measured upstream was 9.37 lbs/day. The 
average discharge rate at Harvard Avenue (measured at Culver Drive) during the 
study was 1.15 cfs. The sum of the average discharges from the three tributaries 
upstream was 0.36 cfs. 

• The average daily nitrate nitrogen load measured in San Diego Creek at Campus 
Drive was 381.5 lbs/day. The sum of the average daily nitrate loads measured at 
Peters Canyon Wash at Barranca Parkway, San Diego Creek at Harvard Avenue, 
and those estimated for Lane, Barranca, San Joaquin, and Sand Canyon Channels 
was 550.3 lbs/day. The average discharge rate at Campus Drive was 7.81 cfs. 
The sum of the average discharge rates, measured and estimated, from the 
locations cited above (upstream of Campus Drive) was 9.86 cfs. 

• During the study, the Irvine Ranch Water District (IRWD) was diverting some 
water from San Diego Creek through its wetlands treatment system to remove 
nitrate. Another portion of the diverted water was sent to the San Joaquin Marsh, 
the TIC Mitigation site and the Carlson Marsh. The quality and volume of the 
water diverted from and returned to the Creek was monitored by IRWD. 

The water that was pumped from and returned to the creek was done so in the 
reach between Michaelson A venue and Campus Drive. The average pumping rate 
from the Creek (September 14-20) was 5.10 cfs. The average return rate to the 
creek was 1.82 cfs yielding a net removal of 3.28 cfs. The mean nitrate load 
pumped from the Creek was 201 lbs/day as N03. The mean nitrate load returned 
to the Creek was 15.3 lbs/day. The net load removed from the creek during the 
study was 186 lbs/day. 

• The average daily Total Nitrogen (TN) loads from San Diego Creek at Campus 
Drive, Peters Canyon Wash at Barranca Pkwy and San Diego Creek at Harvard 
Avenue were 435,353, and 131 lbs/day, respectively. Figure 6 shows the average 
TN load from each of the monitored tributaries. 

• Sub-samples of several 24-hr composite samples were submitted for analyses (see 
sub-samples in Appendix B). Many of these samples were submitted because of 
their high level of suspended and settleable solids relative to other samples 
collected during the 24-hr composite period. With the exception of one location, 
nitrate levels in sub-samples were relatively unchanged from the larger composite 
sample. Phosphate levels were slightly higher in the sub-samples which is 
consistent ( due to particulate forms of phosphate) with their higher suspended 
sediment concentrations. 

• 

·• 

• 
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• Synthetic and replicate samples were sent to Montgomery Watson Laborator!':!S· 
on each sampling day to evaluate accuracy and precision. Accuracy check
samples were synthesized from aliquots of standards prepared from Analytical 
Grade reagents. Nanopure ( 18 megaohm) water was used for dilutions. Replicate 
samples were made with aliquots taken from the composite samples. 

The accuracy of the laboratory was acceptable on most of the analyses. The range 
in recoveries on the nitrate analyses was 104.5 to 125 % with a mean of 115 %. 
The range in recoveries on phosphate analyses was 84.5 to 96.6 % with a mean of 
90.3 %. Ammonia nitrogen (56 to 101.5%) and orthophosphate (62.2 to 110.3 %) 
analyses showed the greatest ranges in recoveries. TKN analyses were the most 
accurate with the range in recoveries being 88.5 to 107.1 % and a mean of96.2 %. 

The precision of the analyses by Montgomery Watson was measured by the 
results from replicate samples. For nitrate analyses, the differences between 
samples ranged from 1. 7 to 50.6 % with a mean of 17 %. 
An inter-laboratory comparison was also conducted by submitting replicate 
samples to Associated Laboratories in Orange. Seven samples were submitted to 
each laboratory on each day for this evaluation. While Montgomery Watson 
Laboratories ran a complete suite of analyses on each sample Associated 
Laboratories analyzed only nitrate concentration. Associated Laboratories used 
ion chromatography (IC) for its analytical method and Montgomery Watson used 
automated cadmium reduction for nitrate analyses. Both methods are EPA 
approved; samples run by IC however, have only a 48-hr holding time versus a 
28-day holding time if preserved with sulfuric acid and analyzed by automated 
cadmium reduction. On the first two days of sampling Montgomery Watson 
results were predominately lower than those of Associated. On the other two days 
that samples were submitted, the Montgomery Watson results were predominately 
higher than those of Associated were. 

Quality Assurance results are contained in Appendix D. 

Conclusions 

• The average discharge rate from Peters Canyon Wash at Barranca and the sum of 
the average discharge rates from its measured tributaries were very close. The 
sum of the average discharge rates-from the tributaries c.omprised 94 %» of the 
measured discharge at the end of the system at Barranca Parkway. The mass load 
of nitrate calculated from these same sites showed a reduction of approximately 
20% from the collective points of tributary input to the endpoint. This reduction 
may be due to several factors including nitrate assimilation by aquatic plants and 
denitrification. 

• The greatest sources of nitrate to Peters Canyon Wash are the Valencia, Santa 
Ana-Santa Fe, Central Irvine, Como and Warner Channels. These channels 
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contain discharges from nurseries (Central Irvine) and potential areas of 
groundwater infiltration (Santa Ana-Santa Fe and Como Channels). 

• There were large disparities between the discharge rates and nitrate loads of San 
Diego Creek at Harvard A venue and the collective discharge rates and nitrate 
loads from monitored upstream tributaries. Only 7% of the load measured at 
Harvard A venue were attributed to upstream monitoring sites. Some of this 
unassigned load may have been attributed to the nitrate in the groundwater 

. ( extracted and subsequently discharged downstream) in the construction zone 
between Jeffrey Road and Sand Canyon A venue. 

• The sum of the average nitrate loads from Peters Canyon Wash, San Diego Creek 
at Harvard, Lane Channel, Barranca Channel, San Joaquin Channel, and Sand 
Canyon Channel were much greater than that measured at Campus Drive. 
Subtraction of the average rate ofremoval of nitrate by IRWD's diversion yielded 
a 95% recovery (364 / 382 lbs/day as N). The net water discharge rate from the 
tributaries and IRWD diversion was 84% (6.58 / 7.81 ·cfs) of the total measured at 
Campus Drive. The relatively small differences in water discharge rates may have 
been attributable to the fact that instantaneous discharge measurements or 
estimates were used in the Reach 1 tributaries of San Diego Creek rather than 
continuous discharge measurements as in the Peters Canyon Wash tributaries. 

• 

• The average daily nitrate nitrogen load in San Diego Creek measured at Campus 
Drive (382 lbs/day) was substantially lower during this Study than during previous • 
studies conducted in August 1990 (1,149), May 1991 (894), and May 1993 
(1,569). Compensating for the removal by the IRWD treatment/ diversion still 
yields a value (567 lbs/day) that was lower than each of the previous studies. 

• From the calculated average daily load for total nitrogen (TN) at San Diego Creek 
at Campus Drive, the extrapolated total load for the period April 1 - September 30 
would be approximately 80,000 pounds. This value is much less than the 
Summer 2002 goal of 200,097 pounds established in the TMDL. Without 
diversion to the IRWD wetlands the total would be approximately 121,000 
pounds. Figure 7 is a graphical representation of these results. It should be noted 
that the extrapolated value is based on one week of data near the end of the 
summer period. 
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Table 1 
Results of 5/19/99 Reconnaissance on Peters Canyon Wash 

5/19/99 
Location PFRD N03 

from Fig.1 Facility No Station Description (mg/L) 

A F26 Rattlenake Canyon Wash 0.4 
B F06 Peters Canyon Upper Reach 4.3 
C Bryan Avenue Ag Flow 0.4 
D 65" RCP d/s Bryan 1.7 
F F25 Central Irvine 306.0 
G F06P07 Lyon Storm Drain 53.2 
H ETC Treatment Plant 33.7 
I F07 El Modena Irvine Channel 22.6 
J F06S03 Como Storm Drain 84.2 
K F06P08 Edinger / Irvine Center 70.9 
L F10 Santa Ana - Santa Fe Channel 70.9 
M F06S02 Valencia Channel 73.5 
N Warner Avenue Drain 55.4 
0 Const. Cir. Transfer Station Drain 0.4 
p F06P06 Construction Circle West Drain 84.6 
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Number 
17 
3 
5 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

Table 2 
Equipment Inventory 

Manufacturer Device 
ISCO Automatic Sampler 
ISCO Automatic Sampler 
ISCO Ultrasonic Flowmeter 

American Sigma Ultrasonic Flowmeter 
ISCO Ultrasonic Flow Module 
ISCO Bubbler Flow Module 
ISCO Bubbler Flow Module 
ISCO · Area Velocity Flow Module 
ISCO Bubbler Flowmeter 
ISCO Bubbler Flowmeter 

Manning 6" Palmer-Bowlus Flume 
Manning 8" Palmer-Bowlus Flume 
Manning 12" Palmer-Bowlus Flume 
Plastifab 1.5' H Flume 
Plastifab 6" Palmer-Bowlus Cutback Flume 
Plastifab 18" Palmer-Bowlus Cutback Flume 
Plastifab 6" Parshall Flume 
Plastifab Large 60° V Trapezoidal Flume 

Plastifab 2" 45° WSC Trapezoidal Flume 

* On loan from IRWD 
# On loan from MRC Technologies 

Model No. Notes • 3700 
6700 
3210 

* 
710 
730 
730 - # 
750 

4230 
4230 # 

* 
* 
* 

• 

• 
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Station Period 

San Diego Creek @ Campus Drive Mon-Sun 
San Diego Creek @ Harvard Avenue Mon-Sun 
Peters Canyon Channel @ Barranca Parkway Mon-Sun 
Central Irvine Channel Mon-Sun 
El Modena-Irvine Channel Mon-Sun 
Como Storm Channel Mon-Sun 
Santa Ana-Santa Fe Channel Mon-Sun 
F06P08 at Moulton Parkway Mon-Sun 
Valencia Channel Mon-Sun 
Warner Avenue Drain Mon-Sun 
Construction Circle Drain (F06P06} Mon-Sun 
Peters Canyon Channel u/s Hicks Canyon Wash Mon-Sun 
Hicks Canyon Wash Mon-Sun 
65" RCP d/s Bryan Mon-Sun 
Agua Chinon Channel Tue-Mon 
Bee Canyon Channel Tue-Mon 
Marshburn Channel Tue-Mon 
Lane Channel Tue-Mon 
Barranca Channel Tue-Mon 
San Joaquin Channel Tue-Mon 
Sand Canyon Channel Tue-Mon 

- TA3 
Summarylllf Activities 

Discrete 

-
Samples Composite 

- - - • 
Sample Type per day Samples per day Flowrate Measurement 

Composite (10AM-9AM} 24 4 Manometer Gage 
Composite (10AM-9AM) 24 4 Manometer Gage 
Composite (10AM-9AM} 24 4 Manometer Gage 

Composite (10AM-9AM} 24 4 45° 2" Trapezoidal flume + ISCO ultrasonic flowmeter 
Composite (10AM-9AM} 24 1 Area-velocity gage 
Composite (10AM-9AM) 24 1 1.5' H Flume + bubbler flowmeter 
Composite (10AM-9AM} 24 1 18" Palmer-Bowlus Cutback Flume + bubbler flowmeter 
Composite (10AM-9AM} 24 1 12" Palmer Bowlus Flume + ultrasonic flowmeter 
Composite (10AM-9AM) 24 1 6" Parshall Flume + ultrasonic flowmeter 
Composite (10AM-9AM} 24 1 Area Velocity Flowmeter 
Composite (10AM-9AM) 24 1 Bubbler Flowmeter 
Composite (10AM-9AM) 24 1 Bubbler Flowmeter 
Composite (10AM-9AM} 24 1 Instantaneous Discharge Measurement 
Composite (10AM-9AM} 24 1 Bubbler Flowmeter and Manning Coefficients 

Grab (5AM-10 AM) 1 Estimate 
Grab (5AM-10 AM) 1 Instantaneous Discharge Measurement 
Grab (5AM-10 AM) 1 Instantaneous Discharge Measurement 
Grab (5AM-10 AM) 1 Ultrasonic flowmeter and Manning Coefficients 
Grab (5AM-10 AM) 1 Estimate 
Grab (5AM-10 AM) 1 Estimate 
Grab (5AM-10 AM) 1 Estimate 

-
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Site No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 

13 
14 
15 
16 

17 
18 
19 
20 

001 
002 

21 

- - - - - - - -. 
Table 4 

Average Daily Discharge, Nitrate and Phosphate Concentrations 
September 14-20, 1999 

Avg.Q 
Location (cfs) 

Peters Canyon Wash u/s Rattlesnake Canyon Wash 0.29 
Rattlesnake Canyon Wash 
65" RCP u/s Bryan Avenue 0.10 
Central Irvine Channel 0.55 
El Modena Irvine Channel 1.04 
Como Storm Channel 0.56 
F06P08 0.23 
Santa Ana - Santa Fe Channel 0.89 
Valencia Channel 1.01 
Warner Ave Drain 0.52 
Construction Circle Drain 0.06 
Peters Canyon @ Barranca Pkwy 5.61 
Sum of 1-11 5.25 
Agua Chinon Wash 0.25(i) 
Bee Canyon Wash 0.06(i) 
Marshburn Channel 0.05(i) 
San Diego Creek @ Harvard 1.15 
Sum of 13-15 0.36 
Lane Channel 1.20(i) 
Barranca Channel 0.53(i) 
San Joaquin Channel 0.70(i) 
Sand Canyon Channel 0.58(i) 
IRWD inflow into wetlands# 5.10 
IRWD outflow from wetlands 1.82 
Net Removal by IRWD 3.27 
San Diego Creek @ Campus 7.81 
Sum of 12 + 16 + 17 + 18 + 19 - (001 - 002) 6.49 

# Analyses performed by IRWD 
(I) = instantaneous discharge measurement or estimate 
(g) = daily grab samples 

Avg. [Nitrate] 
as N03 

(mg/L) 

13.89 
7.46 
4.09 
99.15 
11.95 
89.64 
81.02 
75.77 
71.91 
78.76 
63.09 
47.46 

24.91(9) 
20.89(9) 
25.54(9) 

88.99 

40.09(g) 
2.53(9) 
39.83(9) 
8.54(9) 
32.54 
7.42 

40.03 

Avg. [Nitrate] 
as N 

(mg/L) 

3.14 
1.69 
0.92 
22.39 
2.70 

20.24 
18.29 
17.11 
16.24 
17.78 
14.25 
10.72 

5.63 
4.72 
5.77 
20.09 

9.05 
0.57 
8.99 
1.93 
7.35 
1.68 

9.04 

Avg. 
[Phosphate] 

as P04 

(mg/L) 

1.37 
3.04 
0.16 
3.06 
0.73 I 

0.19 
0.56 
0.28 
0.75 
0.67 
1.16 
0.54 

1.85 
3.01 
0.60 
0.20 

0.46 
0.27 
0.83 
1.04 
0.45 
0.41 

0.36 

• • 

Avg. 
[Phosphate] 

as P 
(mg/L) 

0.45 
0.99 
0.05 
0.90 
0.24 
0.06 
0.18 
0.09 
0.25 
0.22 
0.38 
0.19 

0.60 
0.98 
0.19 
0.06 

0.15 
0.09 
0.27 
0.34 
0.15 
0.13 

0.16 

-

Avg. 
[ortho-P04] 

as P 
(mg/L) 

0.86 

0.12 

0.06 

0.12 

• 
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Average Daily Discharge Nitrate and Phosphate Loads 

September 14-20, 1999 

Site No. Location 
1 Peters Canyon !Wash u/s Rattlesnake Canyon Wash 
2 Rattlesnake Canyon Wash 
3 65" RCP u/s Bryan Avenue 
4 Central Irvine ¢hannel 
5 El Modena Irvine Channel 
6 Como Storm Channel 
7 F06P08 
8 Santa Ana - Santa Fe Channel 
9 Valencia Channel 
1 O Warner Ave Drain 
11 Construction Circle Drain 
12 Peters Canyon @ Barranca Pkwy 

Sum of 1-11 
13 Agua Chinon Wash 
14 Bee Canyon Wash 
15 Marshburn Channel 
16 San Diego Creek @ Harvard 

Sum of 13-15 
17 Lane Channel 
18 Barranca Channel 
19 San Joaquin Ch,annel 
20 Sand Canyon Channel 

001 IRWD inflow into wetlands# 
002 IRWD outflow from wetlands 

Net Removal by IRWD 
21 San Diego Creek @ Campus 

Sum of 12 + 16 + 17 + 18 + 19 - (001 - 002) 

# Analyses performed by IRWD 
(I) = instantaneous discharge measurement or estimate 
(g) = daily grab samples 

Avg. Nitrate 
Avg.Q Load as N03 
(cfs) (lbs/day) 

0.29 16.09 

0.10 2.25 
0.55 298.64 
1.04 68.64 
0.56 280.53 
0.23 99.69 
0.89 345.80 
1.01 390.49 
0.52 219.07 
0.06 18.92 
5.61 1411.65 
5.25 1740.12 

0.25(i) 31.67(g) 
0.06(i) 7.05(g) 
0.05(i) 2.83(g) 
1.15 559.09 
0.36 41.55 

1.30(i) 280.66(9) 
0.53(i) 7.33(g) 
0.70(i) 149.85(9) 
0.58(i) 27.98(9) 
5.10 891.08 
1.82 67.56 
3.27 823.52 
7.81 1689.68 
6.59 1613.04 

Avg. Nitrate 
Load as N 
(lbs/day) 

3.63 

0.51 
67.44 
15.50 
63.35 
22.51 
78.08 
88.18 
49.47 
4.27 

318.76 
392.93 

7.15 
1.59 
0.64 

126.25 
9.38 
63.37 
1.66 

33.84 
6.32 

201.21 
15.26 

185.96 
381.54 
364.23 

-

Avg. 
Phosphate 

Load as P04 

(lbs/day) 

2.24 

0.09 
9.06 
4.10 
0.57 
0.69 
1.36 
4.14 
1.88 
0.36 
16.05 
24.47 
2.50 
1.02 
0.14 
1.20 
3.66 
2.97 
0.76 
3.09 
3.36 
12.49 
3.41 
9.08 
15.42 
18.36 

I 

• 
Avg. 

Phosphate 
Load as P 
(lbs/day) 

0.73 

0.03 
2.96 
1.34 
0.19 
0.22 
0.44 
1.35 
0.61 
0.12 
5.24 
7.99 
0.82 
0.33 
0.04 
0.39 
1.20 
0.97 
0.25 
1.01 
1.10 
4.08 
1.11 
2.96 
5.03 
5.99 

-
0016714



• - - - - - - - • -Figure 1 
Reconnaisance of Peters Canyon Wash - May 18, 1999 
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Figure 2 
Average Daily Flow Rates 

cubic feet / second _ 
September 14-20, 1999 
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Figure 3 
Average Daily Nitrate Nitrogen Concentration 

mg/L N03 as N 
September 14-20, 1999 
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Figure 4 
Average Daily Nitrate Nitrogen Load 

N03 as N (lbs/day) _ 
September 14-20, 1999 
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Figure 5 
Average Daily Phosphorus Load 

P04 as P (lbs/day) 
September 14-20, 1999 
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Figure 6 
Average Daily Total Nitrogen Load 

TN (lbs/day) 
September 14-20, 1999 
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Figure 7 

Summer TMDL Targets for Total Nitrogen 
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1999 Peters Canyon Wash / San Diego Creek Nutrient Study 
Datasheet Explanation 

STATION Date Time SAMPLES 
T e # 

EC Turb pH NO, 
m /L 

TKN Total N PO, 
mhos NTU 

ompos1te sample start time 

.. 

weather sample «omposite·samp1e-end t1m 
ers Canyo 

SRPCW 9/13/9 10:00 D 24 1720 1 
9/14/99 :0 D 

Number of discrete samples 1n composite sample 

Incomplete· 24:tir · sampling 

ash upstream of Rattlesnake Cany 
8.6 12.3 2.8 2 

RCWF26 

• 

DSBRCP 

• 

9/14/99 10: D 24 1 34 8.6 <0.05 0.79 
9/15/99 9:00 D 

9/15/99 10:00 D 85 8.3 

1.8 

1.8 

3.5 

3.6 

2.9 

3.5 

2.1 

1.3 2.58 
9/16/99 9:00 

9/16/99 10:00 Part 
9/16/99 22:00 Part 

8.1 

7.92 

15.4 

15.9 

12.8 

15.4 

9.24 

0.29 1.55 

9/17/9910:00 D 110 8.5 

8.6 

8.5 

8.6 

8.4 

8.5 

0.111 1.68 
9/18/99 9:00 D 

9/17/99 10:00 SUB 1400 200 0.187 2.32 
9/17/99 14:00 SUB 
9/18/99 10:00 D 24 1700 100 0.207 1.81 

9/19/99 9:00 D 
9/18/99 10:00 SUB 7 1420 250 0.239 2.07 
9/18/99 16:00 SUB 
9/19/99 3:00 SUB 7 1680 45 0.181 1.13 
9/19/99 9:00 SUB 

9/19/99 10:00 D 24 1810 19 0.309 0.95 
9/20/99 9:00 D 

9/13/99 10:00 
9/14/99 9:00 
9/14/99 2:00 
9/14/99 9:00 

9/14/99 10:00 
9/15/99 9:00 

9/14/99 15:00 
9/14/99 18:00 
9/15/99 10:00 
9/16/99 9:00 

9/15/99 14:00 
9/15/99 17:00 
9/16/99 10:00 
9/17/99 9:00 

9/16/99 11 :00 
9/16/99 16:00 
9/17/99 10:00 

9/18/99 9:00 
9/17/99 12:00 
9/17/99 21:00 
9/18/99 10:00 

9/19/99 9:00 
9/19/99 10:00 

9/20/99 9:00 

9/13/99 10:00 
9/14/99 9:00 

9/14/9910:00 
9/15/99 9:00 

9/14/99 10:00 
9/15/99 9:00 

9/15/99 10:00 
-9/16/99 9:00 
9/16/99 10:00 

9/17/99 9:00 

Rattlesnake Canyon Wash 
D 24 945 60 8.5 6.82 1.5 0.067 
D 

SUB 8 940 60 8.5 4.21 1.0 <0.05 
SUB 

D 24 920 100 8.5 6.6 1.5 1.39 
D 

SUB 4 820 450 8.7 4.4 1.0 0.564 
SUB 

D 24 890 110 8.4 8.76 2.0 0.157 
D 

SUB 4 870 220 8 11 2.5 0.411 
SUB 

D 24 900 380 8.5 5.81 1.3 0.281 
D 

SUB 6 740 750 8.7 4.09 0.9 <0.05 
SUB 

D 24 875 250 8.3 3.96 0.9 0.143 
D 

SUB 10 890 390 8.2 8.67 2.0 0.228 
SUB 

D 24 900 45 8.3 10.7 2.4 0.226 
D 
D 24 935 9 8.4 9.59 2.2 0.086 
D /pllt sample for QA/QC testing 

84" RCP downstream of Bryan Avenue 
D 2 920 2.3 8.6 3.16 7.9 <0.05 
D 
D 24 870 1.6 8.5 2.38 0.5 <0.05 
D 

DUP 24 870 1.5 8.5 2.42 0.5 <0.05 
DUP 

D 24 950 8.6 4.31 1.0 <0.05 
D 
D 24 925 1.8 8.5 4.71 1.1 0.057 
D 

Appendix B 

1.56 

1.36 

4.77 

4.72 

2.33 

3.99 

2.65 

2.67 

3.81 

3.6 

1.82 

1.68 

<0.20 

<0.20 

<0.20 

<0.20 

<0.20 

uJ:>..s8mp1e of pnmary composite sample 

3.8 1.16 

2.4 0.796 

10.9 1.89 

3.4 1.31 

3.5 1.55 

5.8 1.68 

5.4 1.68 

5.0 2.66 

4.6 1.35 

3.0 1.19 

21.8 

2.3 

6.3 

5.7 

4.3 

6.5 

4.0 

3.6 

4.7 

5.6 

4.2 

3.8 

21.8 

0.7 

0.7 

1.2 

1.3 

2.42 

2.72 

2.69 

4.5 

2.85 

3.79 

4.16 

6.03 

4.59 

<0.06 

2.23 

2.33 

0.214 

0.153 

0.153 

0.089 

0.177 

TSS VSS , 
m /L ! 

180 

120 

160 

250 

200 

330 

210 

370 

130 

62 

140 

160 

1720 

1170 

180 

180 

780 

1220 

380 

780 

100 

108 

8 

14 

<4 

<4 

6 

56 

20 

54 

142 

92 

200 

148 

212 

90 

30 

54 

44 

630 

220 

60 

700 

1040 

96 

550 

48 

83 

3 

10 

<1 

<1 

4 
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1999 Peters Canyon Wash / San Diego Creek Nutrient Study 
Peters Canyon Watershed 

STATION Date Time SAMPLES EC Turb pH N03 N03aS N NH3aS N TKN Total N PO• o-Po. as P 
T mhos NTU m /L m /L m /L m /L m /L m /L m /L 

Peters Canyon Wash upstream of Rattlesnake Canyon Wash Confluence 
USRPCW 9/13/99 10:00 D 24 1720 100 8.6 12.3 2.8 0.052 0.98 3.8 1.16 

9/14/99 9:00 D 
9/14/99 10:00 D 24 1720 34 8.6 7.04 1.6 <0.05 0.79 2.4 0.796 120 20 

9/15/99 9:00 D 
9/15/99 10:00 D 24 1800 85 8.6 36.7 8.3 1.3 2.58 10.9 1.89 160 54 

9/16/99 9:00 D 
9/16/99 10:00 Part 13 1600 120 8.6 8.1 1.8 0.29 1.55 3.4 1.31 250 142 
9/16/99 22:00 Part 
9/17/99 10:00 D 24 1600 110 8.5 7.92 1.8 0.111 1.68 3.5 1.55 200 92 

9/18/99 9:00 D 
. 9/17/99 10:00. SUB. 5 . 1400 . ioo 8.6 15.4 3.5 0.187 2.32 5.8 1.68 330 200 

9/17/99 14:00 SUB 
9/18/99 10:00 D 24 1700 100 8.5 15.9 3.6 0.207 1.81 5.4 1.68 210 148 

9/19/99 9:00 D 
9/18/99 10:00 SUB 7 1420 250 8.6 12.8 2.9 0.239 2.07 5.0 2.66 370 212 
9/18/99 16:00 SUB 

9/19/99 3:00 SUB 7 1680 45 8.4 15.4 3.5 0.181 1.13 4.6 1.35 130 90 
9/19/99 9:00 SUB 

I 9/19/9910:00 D 24 1810 19 8.5 9.24 2.1 0.309 0.95 3.0 1.19 62 30 
9/20/99 9:00 D 

Rattlesnake Canyon Wash 
RCWF26 9/13/99 10:00 D 24 945 60 8.5 6.82 1.5 0.067 1.56 3.1 2.42 140 54 

I 9/14/99 9:00 D 
9/14/99 2:00 SUB 8 940 60 8.5 4.21 1.0 <0.05 1.36 2.3 2.72 160 44 
9/14/99 9:00 SUB 

9/14/99 10:00 D 24 920 100 8.5 6.6 1.5 1.39 4.n 6.3 2.69 1720 630 
9/15/99 9:00 D 

9/14/99 15:00 SUB 4 820 450 8.7 4.4 1.0 0.564 4.72 5.7 4.5 1170 220 
9/14/99 18:00 SUB 
9/15/99 10:00 D 24 890 110 8.4 8.76 2.0 0.157 2.33 4.3 2.85 180 60 

9/16/99 9:00 D 
9/15/99 14:00 SUB 4 870 220 8 11 2.5 0.411 3.99 6.5 3.79 180 

70. 
9/15/99 17:00 SUB 
9/16/99 10:00 D 24 900 380 8.5 5.81 1.3 0.281 2.65 4.0 4.16 780 

9/17/99 9:00 D 
9/16/99 11 :00 SUB 6 740 750 8.7 4.09 0.9 <0.05 2.67 3.6 6.03 1220 1040 
9/16/99 16:00 SUB 
9/17/99 10:00 D 24 875 250 8.3 3.96 0.9 0.143 3.81 4.7 4.59 380 96 

9/18/99 9:00 D 
9/17/99 12:00 SUB 10 890 390 8.2 8.67 2.0 0.228 3.6 5.6 <0.06 780 550 

I 
9/17/99 21:00 SUB 
9/18/99 10:00 D 24 900 45 8.3 10.7 2.4 0.226 1.82 4.2 2.23 100 48 

9/19/99 9:00 D 
9/19/99 10:00 D 24 935 9 8.4 9.59 2.2 0.086 1.68 3.8 2.33 108 83 

I 
9/20/99 9:00 D 

65" RCP downstream of Bryan Avenue 
DSBRCP 9/13/99 10:00 D 24 920 2.3 8.6 3.16 0.7 <0.05 <0.20 0.9 0.214 8 3 

9/14/99 9:00 D 

I 
9/14/99 10:00 D 24 870 1.6 8.5 2.38 0.5 <0.05 <0.20 0.7 0.153 14 10 

9/15/99 9:00 D 
9/14/99 10:00 DUP 24 870 1.5 8.5 2.42 0.5 <0.05 <0.20 0.7 0.153 <4 <1 

9/15/99 9:00 DUP 
9/15/99 10:00 D 24 950 1 8.6 4.31 1.0 <0.05 <0.20 1.2 0.089 <4 <1 

I 9/16/99 9:00 D 
9/16/99 10:00 D 24 925 1.8 8.5 4.71 1.1 0.057 <0.20 1.3 0.1n 6 4 

9/17/99 9:00 D 

• 
I AppendixB 
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I 1999 Peters Canyon Wash / San Diego Creek Nutrient Study 
Peters Canyon Watershed 

Date Time SAMPLES EC Turb pH N03 N03as N NH3aS N TKN Total N PO, o-PO,as P TSS vss 
T e # mhos NTU m /L m /L m-/l m /L m L m /L m /L 

65" RCP downstream of Bryan Avenue 
DSBRCP 9/17/99 10:00 D 6 905 1.6 8.5 4.13 0.9 <0.05 <0.20 1.1 0.086 0.02 9 5 

9/17/9915:00 D 
9/17/99 16:00 D 6 905 0.45 8.5 4.14 0.9 <0.05 <0.20 1.1 0.101 0.02 6 2 
9/17/99 21:00 D 
9/17/99 22:00 D 6 900 0.6 8.6 4.58 1.0 <0.05 <0.20 1.2 0.073 0.01 <4 <1 

9/18/99 3:00 D 
9/18/99 4:00 D 6 895 2.3 8.5 4.71 1.1 <0.05 <0.20 1.3 0.177 0.05 20 5 
9/18/99 9:00 D 

9/18/99 10:00 D 24 915 2.9 8.5 4.75 1.1 <0.05 <0.20 1.3 0.245 9 5 
9/19/99 9:00 D 

I 9/19/99 10:00 D 20 895 0.55 8.5 5.02 1.1 <0.05 <0.20 1.3 0.122 8 3 
9/20/99 7:00 D 

I 
9/19/99 10:00 DUP 20 915 0.65 8.5 4.75 1.1 <0.05 <0.20 1.3 0.153 6 4 

9/20/99 9:00 DUP 

Central Irvine Channel @ 5 Fwy 
CICF25 9/13/99 10:00 D 6 1780 29 8.7 110 24.8 0.134 1.73 26.6 2.51 36 20 

I 9/13/99 15:00 D 
9/14/99 9:35 D 1 1630 45 8.2 74.8 16.9 0.176 1.61 18.5 3.3 0.97 55 18 

9/14/99 10:00 D 6 1630 27 8.4 88 19.9 0.221 1.91 21.8 3.06 0.966 32 18 
9/14/99 15:00 D 

I 
9/14/99 16:00 D 6 1610 26 8.4 123 27.8 0.091 1.51 29.3 2.82 0.88 32 17 
9/14/99 21 :00 D 
9/14/99 22:00 D 6 1600 28 8.4 92.4 20.9 0.221 1.53 22.4 3.03 0.94 32 17 

9/15/99 3:00 D 
9/15/99 4:00 D 6 1600 28 8.4 88 19.9 0.214 2.15 22.0 3.06 0.93 35 16 
9/15/99 9:00 D 

9/15/99 10:00 D 6 1630 21 8.6 66 14.9 0.107 2.2 17.1 2.65 0.79 55 18 
9/15/99 15:00 D 
9/15/99 16:00 D 6 1400 36 8.7 43.1 9.7 0.102 2.01 11.7 1.78 0.668 47 20 

• 9/15/99 21 :00 D 
9/15/99 22:00 D 6 1570 13 8.2 74.8 16.9 0.152 2.07 19.0 2.27 0.62 15 11 

9/16/99 3:00 D 
9/16/99 4:00 D 6 1650 26 8.1 79.2 17.9 0.171 1.99 19.9 2.62 0.74 11 4 
9/16/99 9:00 D 

9/16/99 10:00 D 6 1640 25 8.6 170 38.4 0.175 1.69 40.1 2.74 0.83 28 18 
9/16/99 15:00 D 
9/16/99 16:00 D 6 1340 20 8.7 77.9 17.6 <0.05 1.51 19.1 1.65 0.636 32 9 
9/16/99 21:00 D 
9/16/99 22:00 D 6 1530 17 8.2 89.3 20.2 0.087 1.71 21.9 2.76 1 26 3 

I 9/17/99 3:00 D 
9/17/99 4:00 D 6 1600 37 8.2 118 26.6 1.1 2.97 29.6 3.58 1.37 32 12 
9/17/99 9:00 D 

I 
9/17/99 10:00 D 24 1610 55 8.2 106 23.9 0.763 3.1 27.0 3.64 90 58 

9/18/99 9:00 D 
9/17/99 12:00 SUB 5 1570 130 8.4 193 43.6 2.43 4.83 48.4 4.71 230 140 
9/17/99 16:00 SUB 

I 
9/19/99 3:00 D 6 1640 28 8 79.2 17.9 0.235 1.9 19.8 3.52 0.573 36 25 
9/19/99 9:00 D 

9/19/99 10:00 D 6 1640 10 8.2 142 32.1 0.193 1.93 34.0 3.37 1.21 32 22 
9/19/99 15:00 D 
9/19/99 16:00 D 6 1800 40 8.5 178 40.2 0.204 2.25 42.4 3.37 56 42 

-1 9/19/99 21 :00 D 
9/19/99 22:00 D 6 1560 140 8.1 117 26.4 0.331 2.54 29.0 3.98 1.18 174 72 

9/20/99 3:00 D 
9/20/99 4:00 D 6 1460 40 8.1 119 . 26.9 0.17 1.53 28.4 2.75 0.808 56 28 
9/20/99 9:00 D 

9/20/99 10:00 D 6 1890 14 8.2 120 27.1 0.097 1.09 28.2 0.77 0.775 26 12 
9/20/99 15:00 D 
9/20/99 16:00 D 6 1790 16 8.2 181 40.9 0.079 1.11 42.0 2.26 0.728 26 16 
9/20/99 21 :00 D 
9/20/99 22:00 D 6 1720 8.7 8.2 146 33.0 0.106 1.31 34.3 2.26 0.636 6 4 

9/21/99 3:00 D 

• 9/21/99 4:00 D 6 1700 10.3 8.1 161 36.4 0.146 1.57 37.9 2.2 0.648 14 7 

I 
Appendix B 
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1999 Peters Canyon Wash / San Diego Creek Nutrient Study 
Peters Canyon Watershed 

STATION Date Time SAMPLES EC Turb pH N03 NO,as N NH,as N TKN Total N PO, TSS 
vs~ T e # mhos NTU m /L m /L m /L m /L m / 

El Modena Irvine Channel @ Michelle Dr. 
MIRF07 9/13/99 10:00 D 24 1170 13 8.7 10.3 2.3 <0.05 1.08 3.4 0.673 39 24 

9/14/99 9:00 D 
9/13/99 13:00 SUB 6 1030 45 9.4 10.6 2.4 <0.05 0.76 3.2 1.84 100 50 
9/13/99 18:00 SUB 
9114/99 10:00 D 24 1250 4.5 8.9 4.84 1.1 0.075 1.28 2.4 0.826 25 18 
9/15/99 9:00 D 

9/15/99 10:00 D 24 1310 17 8.8 14.1 3.2 0.191 2.76 5.9 0.802 48 24 
9/16/99 9:00 D 

9/16/99 10:00 D 24 1220 9.2 8.7 8.8 2.0 0.107 1.87 3.9 0.692 25 15 
. - 9/17/99 9:00 o-

9/17/99 10:00 D 24 1160 4.6 8.7 11.4 2.6 0.104 1.3 3.9 0.826 19 8 
9/18/99 9:00 D 

9/18/99 10:00 D 24 1310 3.6 8.5 19.4 4.4 0.266 1.26 5.6 0.734 14 8 
9/19/99 9:00 D 

9/19/99 10:00 D 24 1240 3.9 8.9 14.8 3.3 0.09 1.33 4.7 0.581 11 5 
9/20/99 9:00 D 

Como Storm Channel 
CSCS03 9/13/99 10:00 D 24 2800 9.1 8.4 69.5 15.7 <0.05 0.37 16.1 0.214 15 8 

9h4/99 9:00 D 
9/14/99 10:00 D 24 2640 8.3 8.6 70.4 15.9 <0.05 0.65 16.5 0.184 19 14 

9/15/99 9:00 D 
9/15/99 10:00 D 24 2900 7 8.4 74.8 16.9 <0.05 0.72 17.6 0.15 14 5 
9/16/99 9:00 D 

9/16/99 10:00 D 24 2840 5.8 8.4 130 29.4 <0.05 0.36 29.7 0.19 12 3 
9/17/99 9:00 D 

9/16/99 10:00 DUP 24 2810 5.8 8.4 118 26.6 <0.05 0.54 27.2 0.153 11 8 
9/17/99 9:00 DUP 

9/17/99 10:00 D 24 2700 4.1 8.4 128 28.9 <0.05 0.48 29.4 0.122 9 6 
9/18/99 9:00 D 

9/17/99 10:00 DUP 24 2760 3.5 8.4 94.6 21.4 <0.05 0.43 21.8 0.184 13 • 9/18/99 9:00 DUP 
9/18/99 9:00 D 

9/18/99 10:00 D 24 2650 5.3 8.4 81.4 18.4 <0.05 0.65 19.0 0.337 14 5 
9/19/99 9:00 D 

9/19/99 10:00 D 24 2780 3.9 8.4 96.4 21.8 <0.05 0.57 22.3 0.122 12 3 
9/20/99 9:00 D 

Box Culvert @ Moulton Pkwy 
F06P08 9/13/99 10:00 D 24 3710 0.55 8.2 66 14.9 <0.05 0.31 15.2 0.459 7 3 

9/14/99 9:00 D 
9/14/99 10:00 D 24 3510 0.7 8.2 66 14.9 <0.05 0.26 15.2 0.398 9 6 

9/15/99 9:00 D 
9/15/9910:00 D 24 3890 0.85 8.2 66 14.9 <0.05 <0.20 15.1 0.3 24 6 

9/16/99 9:00 D 
9/16/99 10:00 D 24 3740 0.75 8.3 115 26.0 <0.05 1.32 27.3 0.459 <4 <1 
9/17/99 9:00 D 

9/17/99 10:00 D 24 3570 8.2 115 26.0 <0.05 0.29 26.3 1.1 13 8 
9/18/99 9:00 D 

I 9/18/99 10:00 D 24 3630 0.7 8.2 58.1 13.1 <0.05 0.5 13.6 0.643 10 5 
9/19/99 9:00 D 

9/19/99 10:00 D 6 3730 0.45 8.4 95.5 21.6 <0.05 0.26 21.8 0.367 14 9 
9/19/99 15:00 D 

I 
9/20/99 11 :00 D 3760 1.1 8 62.5 14.1 <0.05 0.31 14.4 0.367 8 6 

• 
AppendixB 
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1999 Peters Canyon Wash / San Diego Creek Nutrient Study 
Peters Canyon Watershed 

Date Time SAMPLES EC Turb pH TKN Total N o-PO,_as P TSS vss 
T e # mlios NTU m /L m /L m /L 

Santa Ana-Santa Fe Channel 
SAFF10 9/13/99 10:00 D 24 1310 9 8 35.5 8.0 <0.05 0.58 8.6 0.367 23 16 

9/14/99 9:00 D 
9/13/99 10:00 DUP 24 1320 9.6 8 33.6 7.6 <0.05 0.48 8.1 0.337 19 8 

9/14/99 9:00 DUP 
9/14/99 10:00 D 24 1770 3.8 8 57.2 12.9 <0.05 0.43 13.3 0.245 11 5 

9/15/99 9:00 D 
9/15/99 10:00 D 24 2080 3.8 8 61.6 13.9 <0.05 0.73 14.6 0.168 16 12 

9/16/99 9:00 D 
9/16/99 10:00 D 24 2060 2.6 7.9 113 25.5 <0.05 0.68 26.2 0.288 10 3 

9/17/99 9:00 D 
9/17/99 10:00 D 24 1980 3.6 7.9 82.7 18.7 <0.05 0.62 19.3 0.229 12 8 

9/18/99 9:00 D 
9/18/99 10:00 D 24 2000 3.1 7.9 91.5 20.7 <0.05 0.6 21.3 0.275 10 5 

9/19/99 9:00 D 
9/19/99 10:00 D 24 1970 13 8 89.8 20.3 <0.05 0.66 20.9 0.398 37 12 

9/20/99 9:00 D 
Valencia Channel @ Moffett Ave. 

VALS02 9/13/99 10:00 D 24 2730 3.5 8.4 59.8 13.5 <0.05 0.74 14.2 0.887 10 6 
9/14/99 9:00 D 

9/14/99 10:00 D 24 2540 2.6 8.4 57.2 12.9 <0.05 11 23.9 0.612 0.72 14 
9/15/99 9:00 D 

9/15/99 10:00 D 24 2880 3.3 8.4 66 14.9 <0.05 0.84 15.7 0.514 11 8 
9/16/99 9:00 D 

9/16/99 10:00 D 24 2730 3.9 8.4 89.8 20.3 <0.05 0.37 20.6 0.496 14 8 
9/17/99 9:00 D 

9/17/99 10:00 D 24 2620 3 8.3 103 23.3 <0.05 0.67 23.9 0.942 8 5 
9/18/99 9:00 D 

9/18/99 10:00 D 24 2530 8.8 8.3 49.3 11.1 <0.05 0.86 12.0 0.949 42 18 
9/19/99 9:00 D 

9/19/99 10:00 D 24 2620 2.8 8.3 78.3 17.7 <0.05 0.81 18.5 0.857 13 7 

.RF06 

9/20/99 9:00 D 
Warner Channel 

9/13/99 10:00 D 24 2760 4.4 8.2 68.6 15.5 <0.05 0.43 15.9 0.643 11 6 
9/14/99 9:00 D 

9/14/99 10:00 D 24 2620 3.6 8.2 66 14.9 <0.05 0.55 15.5 0.612 11 10 
9/15/99 9:00 D 

9/15/99 10:00 D 24 2620 3.9 8.2 63.4 14.3 <0.05 · 0.83 15.1 0.912 10 7 
9/16/99 9:00 D 

9/16/99 10:00 D 24 2990 2.8 8.2 80.5 18.2 0.051 1.3 19.5 0.581 8 4 
9/17/99 9:00 D 

9/17/99 10:00 D 24 2650 2.2 8.2 91.5 20.7 0.082 0.63 21.3 0.646 12 6 
9/18/99 9:00 D 

9/18/99 10:00 D 24 2670 3.9 8.1 56.3 12.7 <0.05 0.54 13.3 0.643 12 4 

I 9/19/99 9:00 D 
9/19/99 10:00 D 24 2740 1.2 8.2 125 28.2 <0.05 0.53 28.8 0.673 10 6 

9/20/99 9:00 D 

I 
Construction Circle Drain @ Barranca Pkwy 

F06P06 9/13/99 10:00 D 24 5950 80 8.4 54.6 12.3 <0.05 0.86 13.2 0.612 100 30 
9/14/99 9:00 D 
9/15/99 9:45 D 1 5100 50 8.3 44 9.9 0.055 0.96 10.9 0.459 41 22 

··1 
9/15/99 10:00 D 24 6250 31 8.3 63.4 14.3 <0.05 1.07 15.4 0.554 -180 40 

9/16/99 9:00 ·o 
9/16/99 10:00 D 18 6040 55 8.3 107 24.2 0.052 0.7 24.9 0.774 76 50 

9/17/99 3:00 D 
9/17/99 10:00 D 24 5380 130 9.2 76.1 17.2 0.086 2.6 19.8 2.66 1630 600 

9/18/99 9:00 D 
9/17/99 13:00 SUB 8 5160 900 9.7 81.4 18.4 0.273 2.3 20.7 6.46 1760 380 
9/17/99 20:00 SUB 
9/18/9910:00 D 24 5290 700 8.8 80.5 18.2 0.109 1.65 19.8 1.77 0.14 1270 750 

9/19/99 9:00 D 
9/19/99 10:00 D 24 5970 180 8.2 n 17.4 0.076 0.95 18.3 0.581 236 132 

9/20/99 9:00 D 

• 9/19/99 12:00 SUB 1 3840 6600 11.2 <0.44 0.1 1.43 11 11.1 19.9 14700 11500 
9/19/99 13:00 SUB 2 5180 800 9.1 90.2 20.4 0.137 1.18 21.5 1.01 1430 340 
9/19/99 15:00 D 
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1999 Peters Canyon Wash / San Diego Creek Nutrient Study 
Peters Canyon Watershed 

STATION Date Time SAMPLES EC Turb pH TKN Total N o-PO, as P 

T e # mhos NTU m /L 

Peters Canyon Wash@ Barranca Pkwy. 
BARSED 9/13/99 10:00 D 6 2100 29 8.8 35.2 7.9 <0.05 0.98 8.9 0.52 0.11 47 45 

9/13/99 15:00 D 
9/13/99 16:00 D 6 2070 38 8.6 32.1 7.2 <0.05 0.92 8.2 0.49 0.1 51 12 

9/13/99 21:00 D 
9/13/99 22:00 D 6 2190 27 8.2 39.2 8.9 <0.05 0.91 9.8 0.398 0.1 42 16 

9/14/99 3:00 D 
9/14/99 4:00 D 6 2290 36 8.3 42.7 9.6 <0.05 1.12 10.8 0.581 0.13 60 18 

9/14/99 9:00 D 
9/14/99 10:00 D 6 2240 35 8.8 40.9 9.2 <0.05 1.01 10.2 0.551 0.08 65 25 

;- 9/14/99 15:00 - D I 
9/14/99 16:00 D 6 2340 20 8.6 37.4 8.4 <0.05 0.85 9.3 0.275 0.07 31 16 

9/14/99 21:00 D 
9/14/99 22:00 D 6 2440 22 8.2 44 9.9 <0.05 0.83 10.8 0.245 0.07 32 17 

9/15/99 3:00 D 
9/15/99 4:00 D 6 2380 23 8.2 48.4 10.9 <0.05 0.82 11.7 0.367 0.08 33 13 

9/15/99 9:00 D 
9/15/99 10:00 D 6 2480 27 8.6 41.4 9.3 <0.05 1.13 10.5 0.477 0.12 89.6 23 

9/15/99 15:00 D 
9/15/99 16:00 D 6 2400 35 8.5 37.8 8.5 <0.05 1.1 9.6 0.346 0.06 56.8 28 

9/15/99 21:00 D 
9/15/99 22:00 D 6 2450 36 8.2 42.7 9.6 <0.05 1.0 10.6 0.401 0.12 52.8 19 

9/16/99 3:00 D 
9/16/99 4:00 D 6 2410 21 8.2 40.5 9.1 <0.05 1.18 10.3 0.673 0.09 66.4 20 
9/16/99 9:00 D 

9/16/99 10:00 D 6 2270 45 8.6 32.1 7.2 <0.05 1.75 9.0 0.597 0.13 72 29 
9/16/9915:00 D 
9/16/99 16:00 D 6 2310 36 8.6 34.4 7.8 <0.05 1.21 9.0 0.428 0.11 56 17 
9/16/99 21:00 D 
9/16/99 22:00 D . 6 2470 34 8.2 41.3 9.3 <0.05 1.16 10.5 0.37 0.09 38 15 

9/17/99 3:00 D 

5. 
9/17/99 4:00 D 6 2350 38 8.2 40.3 9.1 <0.05 1.29 10.4 0.529 0.13 65 
9/17/99 9:00 D 

9/17/99 10:00 D 6 2280 45 8.6 52.8 11.9 <0.05 1.04 13.0 0.643 0.15 75 44 

9/17/99 15:00 D 
9/17/99 16:00 D 6 2430 60 8.4 55.9 12.6 <0.05 1.15 13.8 0.367 0.06 98 46 
9/17/99 21 :00 D 
9/17/99 22:00 D 6 2470 36 8.2 63.8 14.4 <0.05 0.94 15.3 0.428 0.1 60 46 

9/18/99 3:00 D 
9/18/99 4:00 D 6 2350 40 8.2 75.7 17.1 <0.05 0.99 18.1 0.643 0.13 73 26 
9/18/99 9:00 D 

9/18/99 10:00 D 6 2310 37 8.6 44.9 10.1 <0.05 1.46 11.6 0.826 0.15 65 35 
9/18/99 15:00 D 
9/18/99 16:00 D 6 2290 30 8.4 37 8.4 0.053 1.38 9.7 0.581 0.17 52 40 
9/18/99 21 :00 D 
9/18/99 22:00 D 6 2260 29 8.2 35.2 7.9 0.172 1.4 9.3 0.704 0.19 47 26 

9/19/99 3:00 D 
9/19/99 4:00 D 6 2310 39 8.2 39.6 8.9 0.142 1.28 10.2 0.918 0.22 66 39 
9/19/99 9:00 D 

9/19/99 10:00 D 6 2340 28 8.8 73 16.5 <0.05 1.08 17.6 0.826 0.18 64 23 
9/19/99 15:00 D 
9/19/99 16:00 D 6 2240 25 8.6 71.3 16.1 <0.05 1.09 17.2 0.612 0.1 68 52 
9/19/99 21 :00 D 
9/19/99 22:00 D 6 2430 32 8.2 71.3 16.1 <0.05 1.01 17.1 0.581 0.13 56 27 

9/20/99 3:00 D 
9/20/99 4:00 D 6 2440 32 8.2 77.9 17.6 <0.05 0.79 18.4 0.704 0.15 58 20 
9/20/99 9:00 D 

9/20/99 10:00 D 20 2450 50 8.5 71.3 16.1 <0.05 1.37 17.5 0.581 0.13 80 60 
9/21/99 5:00 D 

9/21/99 10:00 D 24 1980 85 8.4 35.6 8.0 0.118 0.98 9.0 0.979 0.136 150 63 
9/22/99 9:00 D 

9/22/99 10:00 D 24 2400 23 8.4 40 9.0 0.061 2.17 11.2 1.07 170 90 
9/23/99 9:00 D 
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1_999 Peters Canyon Wash/ San Diego Creek Nutrient Study 
San Diego Creek Watershed 

STATION Date Time SAMPLES EC Turb pH NH,as N TKN Total N TSS vss 
T e # mhos NTU m /L m /L m /L 

•~F18 

Agua Chinon·Wash 
9/14/99 6:27 D 1300 8.1 8.1 13.8 3.1 <0.05 0.42 3.5 1.68 11 

9/15/99 6:40 D 1190 12 8.2 14.1 3.2 0.098 0.77 4.0 1.9 18 10 

9/16/99 6:43 D 1500 2.6 7.9 37.8 8.5 0.588 1.09 9.6 2.33 5.6 4 

9/17/99 6:43 D 1040 80 8.4 17 3.8 <0.05 0.79 4.6 2.05 120 84 

9/18/99 6:46 D 1320 4.7 8 25.5 5.8 0.126 0.71 6.5 1.35 10 6 

9/19/99 6:53 D 1230 13 8.3 29.2 6.6 <0.05 0.56 7.2 1.84 22 5 

9/20/99 6:52 D 1440 4.6 8 37 8.4 <0.05 0.45 8.8 1.81 13 8 

Bee Canyon Wash 
BEEF17 9/14/99 6:46 D 1 1110 4 8.4 9.24 2.1 <0.05 0.98 3.1 1.65 7 4 

9/15/99 6:55 D 1 1080 4.2 8.4 14.5 3.3 <0.05 0.98 4.3 2.02 7 2 

9/16/99 6:58 D 1 1160 4.9 8.4 14.1 3.2 1.23 2.3 5.5 2.9 7.2 3 

9/17/99 6:54 D 1 1140 7.6 8.3 25.2 5.7 0.431 1.59 7.3 3.18 10 7 

9/18/99 6:58 D 1 1120 3.5 8.3 23.6 5.3 2.63 3.71 9.0 3.98 6 2 

9/19/99 7:03 D 1 1290 3.9 8.3 32.3 7.3 0.133 1.45 8.7 3.67 13 P. 

9/20/99 7:01 D 1 1370 4.1 8.4 27.3 6.2 0.26 1.31 7.5 3.64 7 

Marshbum Channel 

I 
MSFF16 9/14/99 5:50 D 1 990 0.55 7.7 <0.44 <0.10 <0.05 0.23 0.3 0.459 4 

9/15/99 6:13 D 1 680 0.95 7.7 <0.44 <0.10 <0.05 0.4 0.5 0.551 <.i! 

9/16/99 6:25 D 1 945 0.6 7.7 1.54 0.3 <0.05 0.4 0.7 0.45 <<I 

9/17/99 6:22 D 905 0.2 7.7 <0.44 <0.10 <0.05 0.4 0.5 0.447 <.ti 

9/18/99 6:26 D 920 0.3 7.6 1.45 0.3 <0.05 0.5 0.8 1.32 <4 

I 9/19/99 6:35 D 930 1.4 7.7 <0.44 <0.10 <0.05 0.54 0.6 0.612 11 

9/20/99 6:28 D 1430 0.15 7.6 174 39.3 <0.05 1.2 40.5 0.337 <4 

San Diego Creek @ Harvard Ave. 
WYLSED 9/13/99 10:00 D 6 2040 9.5 8.5 70.4 15.9 <0.05 0.77 16.7 0.214 0.0-'. 32 .~5 

9/13/99 15:00 D 
9/13/99 16:00 D 6 2030 25 8.4 61.6 13.9 <0.05 1.07 15.0 0.367 0.; 48 :::2 
9/13/99 21 :00 D 
9/13/99 22:00 D 6 2120 9.4 8.3 70.4 15.9 <0.05 0.43 16.3 0.214 0.0f 20 13 

• 9/14/99 3:00 D 
9/14/99 4:00 D 6 2150 9.1 8.3 79.2 17.9 <0.05 0.69 18.6 0.214 0.06 18 10 
9/14/99 9:00 D 

9/14/99 10:00 D 6 2030 7.8 8.5 88 19.9 <0.05 1.17 21.0 0.122 0.04 18 10 
9/14/99 15:00 D 
9/14/99 16:00 D 6 2010 12 8.4 83.6 18.9 <0.05 0.59 19.5 0.153 0.04 26 13 
9/14/99 21 :00 D 
9/14/99 22:00 D 6 1940 14 8.3 70.4 15.9 <0.05 0.52 16.4 0.184 0.04 26 10 

9/15/99 3:00 D 

I 9/15/99 4:00 D 6 1920 12 8.3 74.8 16.9 <0.05 0.68 17.6 0.122 0.05 21 13 
9/15/99 9:00 D 

9/15/99 10:00 D 6 2040 31 8.4 70.4 15.9 <0.05 1.5 17.4 0.603 0.1 82 18 
9/15/99 15:00 D 

I 9/15/99 16:00 D 6 2060 13 8.4 81 18.3 <0.05 0.98 19.3 0.177 0.03 42 13 
9/15/99 21:00 D 
9/15/99 22:00 D 6 2020 12 8.2 66 14.9 <0.05 0.73 15.6 0.177 0.04 24 6 

9/16/99 3:00 D 

I 9/16/99 4:00 _ D 6 2120 8.6 8.3 72.6 16.4 <0.05 0.68 17.1 0.101 0.02 18 12 
9/16/99 9:00 D 

9/16/99 10:00 D 6 2070 8.7 8.4 102 23.0 <0.05 0.55 23.6 0.248 0.284 32 4 
9/16/99 15:00 D 

-1 
9/16/99 16:00 D 6 2010 11 8.3 94.2 21.3 <0.05 0.74 22.0 0.236 0.178 30 7 
9/16/99 21 :00 D 
9/16/99 22:00 D 6 2050 8.8 8.2 91.1 20.6 <0.05 0.53 21.1 0.153 0.03 16 7 

9/17/99 3:00 D 
9/17/99 4:00 D 6 2050 8.9 8.3 89.3 20.2 <0.05 0.65 20.8 0.211 0.04 16 7 
9/17/99 9:00 D 

9/17/99 10:00 D 6 1970 7 8.3 95.5 21.6 <0.05 0.24 21.8 0.144 0.03 14 5 
9/17/99 15:00 D 
9/17/99 16:00 D 6 2010 6.8 8.4 125 28.2 <0.05 0.69 28.9 0.113 0.02 16 9 
9/17/99 21 :00 D 
9/17/99 22:00 D 6 1990 9.5 8.2 87.1 19.7 <0.05 0.45 20.1 0.153 0.05 20 8 

9/18/99 3:00 D 

• 9/18/99 4:00 D 6 2000 7.1 8.2 96.8 21.9 <0.05 0.69 22.5 0.125 0.05 19 13 
9/18/99 9:00 D 
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1999 Peters Canyon Wash / San Diego Creek Nutrient Study 
San Diego Creek Watershed 

STATION Date Time SAMPLES EC Turb pH TKN Total N PO, o-PO, as P TSS vss I 
T # mhos NTU m /L m /L m /L m /L '· 

San Diego Creek @ Harvard Ave. • WYLSED 9/18/99 10:00 D 6 2010 7.3 8.4 121 27.3 <0.05 0.69 28.0 0.214 0.05 18 
9/18/99 15:00 D 
9/18/99 16:00 D 6 2080 7.7 8.2 81.8 18.5 <0.05 0.8 19.3 0.184 0.05 14 5 
9/18/99 21 :00 D 
9/18/99 22:00 D 6 2060 7.3 8.2 78.3 17.7 0.057 0.84 18.5 0.214 0.06 12 7 
9/19/99 3:00 D 
9/19/99 4:00 D 6 2020 9.8 8.2 65.1 14.7 0.051 0.81 15.5 0.306 0.08 38 12 
9/19/99 9:00 D 

9/19/99 10:00 D 6 2000 8.2 8.4 128 28.9 <0.05 0.6 29.5 0.245 0.08 18 15 
9/19/99 15:00 D 
9/19/99 16:00 D 6 1970 7.8 8.3 123 27.8 <0.05 0.63 28.4 0.153 0.04 24 10 
9/19/99 21:00 D 
9/19/99 22:00 D 6 2060 6.5 8.2 128 28.9 <0.05- - 0.67 . 29.6 0:122 0.04 27 16 

9/20/99 3:00 D 
9/20/99 4:00 D 6 2040 5.7 8.2 96.8 21.9 <0.05 0.65 22.5 0.214 0.13 14 6 
9/20/99 9:00 D 

9/20/99 10:00 D 24 2290 11 8.3 139 31.4 <0.05 0.72 32.1 0.153 0.04 18 10 
9/21/99 9:00 D 

9/21/99 10:00 D 6 2070 5.8 8.5 153 34.5 <0.05 0.6 35.1 0.122 0.04 17 6 
9/21/99 15:00 D 
9/21/99 16:00 D 6 2090 9.3 8.4 92.8 21.0 <0.05 0.52 21.5 0.122 0.02 12 6 
9/21/99 21:00 D 
9/21/99 22:00 D 6 2110 12 8.3 83.2 18.8 <0.05 0.64 19.4 0.138 0.02 19 11 

9/22/99 3:00 D 
9/22/99 4:00 D 6 2010 13 8.3 79.2 17.9 <0.05 0.57 18.5 0.266 0.03 27 15 
9/22/99 9:00 D 

9/22/99 10:00 D 24 2060 13 8.3 81.8 18.5 <0.05 0.71 19.2 0.245 31 13 
9/23/99 9:00 D 

Lane Channel@ Jamboree Blvd. 
LANF08 9/14/99 7:21 D 1 5460 5.4 7.8 23.3 5.3 0.2 0.72 6.0 0.459 17 10 

9/15/99 7:31 D 1· 4160 4.2 7.8 24.2 5.5 0.211 0.86 6.3 0.367 17 10 
9/16/99 7:33 D 1 4500 7.3 7.8 44.4 10.0 0.164 0.95 11.0 0.404 20.8 :• 9/17/99 7:35 D 1 5760 4.6 7.8 46.6 10.5 0.242 <0.20 10.7 0.428 18 
9/18/99 7:32 ·D 1 5120 13 7.8 45.3 10.2 0.269 1.12 11.3 0.581 28 
9/19/99 7:30 D 1 4150 10 7.9 49.3 11.1 0.319 0.81 11.9 0.551 25 15 
9/20/99 7:36 D 1 5290 6.3 7.8 47.5 10.7 0.217 0.59 11.3 0.428 21 10 

Barranca Channel @ Main St. 
BC2F09 9/14/99 7:41 D 1 3810 14 7.8 <0.44 <0.10 0.173 1.03 1.1 0.306 21 13 

9/15/99 7:49 D 1 2920 9.7 7.7 2.95 0.7 0.185 o.n 1.4 0.245 16 10 
9/16/99 7:48 D 1 3730 7.6 7.8 <0.44 <0.10 0.124 0.83 0.9 0.245 140 8 
9/17/99 7:57 D 1 3450 13 7.7 3.78 0.9 0.241 1.03 1.9 0.278 19 15 
9/18/99 7:49 D 1 3310 14 7.7 6.03 1.4 0.298 0.92 2.3 0.214 25 13 
9/19/99 7:48 D 1 3320 12 7.8 2.2 0.5 0.519 1.02 1.5 0.275 28 22 
9/20/99 7:56 D 1 3120 20 7.8 1.85 0.4 0.301 1.1 1.5 0.337 26 11 

San Joaquin Channel @ Michaelson Ave. 
SJOF14 9/14/99 9:21 D 1 1550 8.2 8 23.3 5.3 0.123 0.97 6.2 1.1 26 17 

9/15/99 9:07 D 1 1510 1.8 7.9 29.5 6.7 0.1 0.73 7.4 0.734 7 4 
9/16/99 9:01 D 1 1580 2.6 7.9 46.6 10.5 <0.05 0.72 11.2 0.646 5.6 4 
9/17/99 9:03 D 1 1530 1.7 7.9 40 9.0 0.069 0.84 9.9 0.808 6 4 
9/18/99 9:03 D 1 1460 2.4 7.9 40.3 9.1 0.097 0.8 9.9 0.887 7 2 
9/19/99 9:15 D 1 1540 1.5 8 58.1 13.1 0.12 0.72 13.8 0.918 <4 <1 
9/20/99 9:14 D 1 1560 1.2 8 41 9.3 0.082 0.43 9.7 0.704 <4 <1 

Sand Canyon Channel@ Culver Or. 
SCCF15 9/14/99 9:51 D 1 1590 17 8 3.61 0.8 0.202 1.35 2.2 0.857 23 16 

9/15/99 9:24 D 1 1620 16 8 5.72 1.3 0.064 1.53 2.8 0.949 23 14 
9/16/99 9:15 D 1 1840 12 8.1 10.1 2.3 0.076 1.37 3.7 0.906 14.4 10 
9/17/99 9:27 D 1 1520 13 8 9.72 2.2 0.183 1.93 4.1 0.927 18 15 
9/18/99 9:25 D 1 1450 14 8 9.02 2.0 0.191 2.02 4.1 0.887 22 8 
9/19/99 9:40 D 1 1500 21 8 10.6 2.4 0.229 1.63 4.0 1.68 43 12 
9/20/99 9:34 D 1 1560 9.5 8 11 2.5 0.149 1.38 3.9 1.07 24 16 
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1_999 Peters Canyon Wash/ San Diego Creek Nutrient Study 
San Diego Creek Watershed 

STATION Date Time SAMPLES EC Turb pH NOi TKN Total N o-PO, as P TSS VSS I 

T e # mhos NTU m /L m /L m /L m /LI 

.F05 
San Diego Creek-@ Campus Or_ 

26 9/13/99 11 :00 D 5 2730 39 8.3 16.7 3.8 <0.05 1.48 5.3 0.49 0.156 62 

9/13/99 15:00 D 
9/13/99 16:00 D 6 2720 35 8.3 16.3 3.7 <0.05 1.5 5.2 0.398 0.237 59 25 

9/13/99 21 :00 D 
9/13/99 22:00 D 6 2690 35 8.3 15 3.4 <0.05 1.48 4.9 0.459 0.08 58 25 

9/14/99 3:00 D 
9/14/99 4:00 D 6 2640 39 8.3 18 4.1 <0.05 1.45 5.5 0.306 0.09 64 25 
9/14/99 9:00 D 

9/14/99 10:00 D 6 2540 37 8.3 21.6 4.9 <0.05 1.08 6.0 0.306 0.09 60 22 
9/14/99 15:00 D 
9/14/99 16:00 D 6 2560 40 8.4 16.3 3.7 <0.05 1.47 5.2 0.428 0.09 71 24 
9/14/99 21 :00 D 
9/14/99 22:00 D 6 2500 40 8.3 22.4 5.1 <0.05 1.6 6.7 0.367 0.12 78 21 

9/15/99 3:00 D 
9/15/99 4:00 D 6 2480 45 8.3 21.6 4.9 <0.05 1.53 6.4 0.337 0.1 83 24 
9/15/99 9:00 D 

9/15/99 10:00 D 6 2760 40 8.3 41.2 9.3 <0.05 1.08 10.4 0.447 0.11 73 26 
9/15/99 15:00 D 
9/15/99 16:00 D 6 2770 55 8.4 43.2 9.8 <0.05 1.73 11.5 0.612 0.12 110 26 
9/15/99 21 :00 D 
9/15/99 16:00 DUP 6 2720 11 8.5 38.2 8.6 <0.05 1.35 10.0 0.523 0.11 92 38 
9/15/99 21 :00 DUP 
9/15/99 22:00 D 6 2710 32 8.4 43.6 9.8 <0.05 1.47 11.3 0.557 0.12 120 29 

9/16/99 3:00 D 
9/16/99 4:00 D 6 2730 27 8.4 45.3 10.2 <0.05 1.2 11.4 0.493 0.12 94 17 

9/16/99 9:00 D 
9/16/99 10:00 D 6 2720 55 8.4 52.4 11.8 <0.05 1.09 12.9 0.627 0.175 100 8 
9/16/99 15:00 D 
9/16/99 16:00 D 6 2750 65 8.4 48.8 11.0 <0.05 1.37 12.4 0.633 0.24 120 10 
9/16/99 21 :00 D 
9/16/99 22:00 D 6 2730 60 8.5 54.6 12.3 <0.05 0.97 13.3 0.701 0.224 130 29 

9/17/99 3:00 D • 9/17/99 4:00 D 6 2720 55 8.4 44.9 10.1 <0.05 1.05 11.2 0.529 0.11 96 26 
9/17/99 9:00 D 

9/17/99 10:00 D 6 2700 45 8.5 50.6 11.4 <0.05 1.21 12.6 0.428 0.08 72 24 
9/17/99 15:00 D 
9/17/99 16:00 D 6 2660 38 8.5 45.3 10.2 <0.05 1.07 11.3 0.367 0.07 62 32 
9/17/99 21:00 D 
9/17/99 22:00 D 6 2670 39 8.5 54.6 12.3 <0.05 1.12 13.4 0.337 0.07 70 24 

9/18/99 3:00 D 
9/18/99 4:00 D 6 2670 37 8.4 41 9.3 <0.05 1.11 10.4 0.367 0.07 62 20 
9/18/99 9:00 D 

9/18/99 10:00 D 6 2700 38 8.4 31.7 7.2 <0.05 1.27 8.4 0.459 0.1 62 33 
9/18/99 15:00 D 
9/18/99 16:00 D 6 2680 34 8.5 31.7 7.2 <0.05 1.41 8.6 0.459 0.08 55 31 
9/18/99 21 :00 D 
9/18/99 22:00 D 6 2660 39 8.4 80.1 18.1 0.051 1.3 19.4 0.581 0.08 n 43 

9/19/99 3:00 D 
9/18/99 22:00 DUP 6 2670 39 8.4 53.2 12.0 <0.05 1.06 13.1 0.428 0.095 65 41 

9/19/99 3:00 DUP 
9/19/99 4:00 D 6 2720 35 8.4 53.2 12.0 0.059 1.47 13.5 0.428 0.03 62 46 
9/19/99 9:00 D 

9/19/99 10:00 D 6 2760 33 8.4 59 13.3 0.065 1.12 14.4 0.428 0.1 66 30 

__ I 9/19/99 15:00 D 

I 
9/19/99 16:00 D 6 2710 29 8.5 55"4 12.5 <0:05 0.96 13.5 0.367 0.1 68 24 
9/19/99 21:00 D 
9/19/99 22:00 D 6 2720 38 8.5 57.2 12.9 <0.05 1.26 14.2 0.673 0.205 70 44 

9/20/99 3:00 D 
9/20/99 4:00 D 6 2700 37 8.5 55 12.4 <0.05 1.08 13.5 0.459 0.11 67 - 40 
9/20/99 9:00 D 

9/20/99 10:00 D 24 2760 33 8.6 54.1 12.2 <0.05 1.28 13.5 0.643 0.107 58 30 
9/21/99 9:00 D 

9/21/99 10:00 D 24 2460 40 8.5 28.6 6.5 <0.05 1.0 7.5 0.704 0.143 n 33 
9/22/99 9:00 D 

9/22/9910:00 D 24 2610 70 8.5 24.6 5.6 <0.05 1.59 7.1 0.551 120 66 • 9/23/99 9:00 D 
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Nitrate Study in Peters Canyon Wash and its Tributaries 
Sept. 14-20, 1999 

Farthest Upstream Site 
Average Nitrate as N03 Concentration 
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Nitrate Study in Peters Canyon Wash and its Tributaries 
Sept. 14-20, 1999 

RCP ds Bryan Avenue 
Average Nitrate as N03 Concentration 
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Nitrate Study in Peters Canyon Wash and its Tributaries 
Sept. 14-20, 1999 

Central Irvine Channel 
Average Nitrate as N03 Concentration 
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Nitrate Study in Peters Canyon Wash and its Tributaries 
Sept. 14-20, 1999 

Como Storm Channel 
Average Nitrate as N03 Concentration 
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Nitrate Study in Peters Canyon Wash and its Tributaries 
Sept. 14-20, 1999 

F06P08 @ Moulton Parkway 
Average Nitrate as N03 Concentration 
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Nitrate Study in Peters Canyon Wash and its Tributaries 
Sept. 14-20, 1999 

Santa Ana-Santa Fe Channel 
Average Nitrate as N03 Concentration 
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Nitrate Study in Peters Canyon Wash and its Tributaries 
Sept. 14-20, 1999 

Valencia Channel 
Average Nitrate as N03 Concentration 
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Nitrate Study in Peters Canyon wash and its Tributaries 
. Sept. 14-20, 1999 

Warner Avenue Drain 
Average Nitrate as N03 Concentration 
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Nitrate Study in Peters Canyon Wash and its Tributaries 
Sept. 14-20, 1999 

Construction Circle Drain: F06P06 
Average Nitrate as N03 Concentration 
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• -- - - -• Synthetic *le Analyses 
Montgomery on Laboratories • 

Date EC .Turb pH TKN TSS vss 
Submitted umhos NTU 

Synthetic Samples 
MW 9/14/99 2040 0.05 5.7 43.1 1.1 1.3 1.53 0.626 <4 <1 

Actual 36.47 1.31 1.31 1.74 0.57 
% difference -18.2 16.0 0.8 12.1 -10.3 

MW 9/15/99 1950 0.1 5.7 20.5 0.897 1.16 1.47 0.39 <4 <1 
Actual 18.23 1.31 1.31 1.74 0.57 

% difference -12.5 31.5 11.5 15.5 31.3 

MW 9/16/99 2110 <0.05 5.6 42.2 1.33 1.12 1.62 0.54 <4 <1 
Actual 36.47 1.31 1.31 1.74 0.57 

% difference -15.7 -1.5 14.5 6.9 4.9 

MW 9/17/99 2040 0.1 5.7 22.0 1.26 1.23 1.54 <4 <1 
Actual 18.23 1.31 1.31 1.74 

% difference -20.7 3.8 6.1 11.5 

MW 9/18/99 2040 0.05 5.6 38.1 0.615 2.91 3.27 1.1 4 <1 
Actual 36.47 0.65 2.99 3.49 1.14 

% difference -4.5 5.4 2.7 6.3 3.4 

MW 9/19/99 1970 <0.05 5.6 9.99 0.364 1.14 1.53 0.353 <4 <1 
Actual 9.12 0.65 1.12 1.74 0.57 

% difference -9.6 44.0 -1.8 12.1 37.8 

MW 9/20/99 2060 <0.05 5.6 11.4 0.634 1.2 1.68 <4 <1 
Actual 9.12 0.65 1.12 1.74 

% difference -26.0 2.5 -7.1 3.4 

!Mean% Difference -16.1 14.5 3.8 9.7 13.41 
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• - - - - - - - -
Synthetic Sample Analyses 

Montgomery Watson Laboratories 

Date EC Turb pH TKN TSS vss 
Submitted umhos NTU 

Synthetic Samples 
MW 9/14/99 2040 0.05 5.7 43.1 1.1 1.3 1.53 0.626 <4 <1 

Actual 36.47 1.31 1.31 1.74 0.57 
% difference 118.2 84.0 99.2 87.9 110.3 

MW 9/15/99 1950 0.1 5.7 20.5 0.897 1.16 1.47 0.39 ' <4 <1 
Actual 18.23 1.31 1.31 1.74 0.57 

% difference 112.5 68.5 88.5 84.5 68.7 

MW 9/16/99 2110 <0.05 5.6 42.2 1.33 1.12 1.62 0.54 <4 <1 
Actual 36.47 1.31 1.31 1.74 0.57 

% difference 115.7 101.5 85.5 93.1 95.1 

MW 9/17/99 2040 0.1 5.7 22.0 1.26 1.23 1.54 <4 <1 
Actual 18.23 1.31 1.31 1.74 

% difference 120.7 96.2 93.9 88.5 

MW 9/18/99 2040 0.05 5.6 38.1 0.615 2.91 3.27 1.1 4 <1 
Actual 36.47 0.65 2.99 3.49 1.14 

% difference 104.5 94.6 97.3 93.7 96.6 

MW 9/19/99 1970 <0.05 5.6 9.99 0.364 1.14 1.53 0.353 <4 <1 
Actual 9.12 0.65 1.12 1.74 0.57 

% difference 109.5 56.0 101.8 87.9 62.2 

MW 9/20/99 2060 <0.05 5.6 11.4 0.634 1.2 1.68 <4 <1 
Actual 9.12 0.65 1.12 1.74 

% difference 125.0 97.5 107.1 96.6 

!Mean % Difference 115.1 85.5 96.2 90.3 86.61 

• • 

0016748



...... - - - - -• - - - • • Replic~amples 
Montgomery Wa son Laboratories 

STATION Date Time SAMPLES EC Turb pH TKN TSS vss 
T e # mhos NTU 

SASF10 9/13/99 10:00 D 24 1310 9 8.0 35.5 <0.05 0.58 0.367 23 16 
9/14/99 9:00 D 

9/13/99 10:00 DUP 24 1320 9.6 8.0 33.6 <0.05 0.48 0.337 19 8 
9/14/99 9:00 DUP 

% Difference 0.8 6.3 0.0 5.7 0.0 20.8 8.9 21 100 

DSBRCP 9/14/99 10:00 D 24 870 1.6 8.5 2.38 <0.05 <0.20 0.153 14 10 
9/15/99 9:00 D 

9/14/99 10:00 ,DUP 24 870 1.5 8.5 2.42 <0.05 <0.20 0.153 <4 <1 
9/15/99 9:00 DUP 

% Difference 0.0 6.7 0.0 1.7 0.0 0.0 0.0 250 900 

SDMF05 9/15/99 16:00 D 6 2770 55 8.4 43.2 <0.05 1.73 0.612 0.12 110 26 
9/15/99 21:00 D 
9/15/99 16:00 DUP 6 2720 11 8.5 38.2 <0.05 1.35 0.523 0.11 92 38 
9/15/99 21:00 DUP 

% Difference 1.8 400.0 1.2 13.1 0.0 28.1 17.0 9.1 20 32 

CSCS03 9/16/99 10:00 D 24 2840 5.8 8.4 130 <0.05 0.36 0.19 12 3 
9/17/99 9:00 D 

9/16/99 10:00 DUP 24 2810 5.8 8.4 118 <0.05 0.54 0.153 11 8 
9/17/99 9:00 DUP 

% Difference 1.1 0.0 0.0 10.2 0.0 33.3 24.2 9 63 

CSCS03 9/17/99 10:00 D 24 2700 4.1 8.4 128 <0.05 0.48 0.122 9 6 
9/18/99 9:00 D 

9/17/99 10:00 DUP 24 2760 3.5 8.4 94.6 <0.05 0.43 0.184 13 6 
9/18/99 9:00 DUP 

% Difference 2.2 17.1 0.0 35.3 0.0 11.8 33.7 31 0 

SDMF05 9/18/99 22:00 D 6 2660 39 8.4 80.1 0.051 1.3 0.581 0.08 77 43 
9/19/99 3:00 D 

9/18/99 22:00 DUP 6 2670 39 8.4 53.2 <0.05 1.06 0.428 0.095 65 41 
9/19/99 3:00 DUP 

% Difference 0.4 0.0 0.0 50.6 2.0 22.6 35.7 15.8 18 5 

DSBRCP 9/19/99 10:00 D 20 895 0.55 8.5 5.02 <0.05 <0.20 0.122 8 31 
9/20/99 7:00 D 

9/19/99 10:00 DUP 20 915 0.65 8.5 4.75 <0.05 <0.20 0.153 6 4 
9/20/99 9:00 DUP 

'% Difference 2.2 15.4 0.0 5.7 0.0 0.0 20.3 33 25 
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- - lnterlaboratory Comparison 
Montgomery Watson vs .• Associated 

N03 Concentration (mg/L) 

Station WR# Montgomery Watson Associated % Difference 

MSFF16 34220 <0.44 <0.5 0% 
ACWF18 34221 13.8 18.6 26% 
BEEF17 34222 9.24 16.4 44% 
LANF08 34223 23.3 25.4 8% 
BRCF09 34225 <0.44 <0.5 0% 
SJQF14 34226 23.3 31.6 26% 
SCCF15 34227 3.6 4.9 27% 
MSFF16 34261 <0.44 <0.5 0% 
ACWF18 34262 14.1 18.2 23% 
BEEF17 34263 14.5 18.6 22% 
LANF08 34264 24.2 27.3 11% 
BRCF09 34265 2.95 3.5 16% 
SJQF14 34266 29.5 33.2 11% 
SCCF15 34267 5.72 6.9 17% 
MSFF16 34305 1.54 1.2 -28% 
ACWF18 34306 37.8 25.5 -48% 
BEEF17 34307 14.1 16.8 16% 
LANF08 34308 44.4 31.6 -41% 
BRCF09 34309 <0.44 <0.5 0% 
SJQF14 34310 46.6 31.8 -47% 
SCCF15 34311 10.1 6.7 -51% 

MSFF16 34420 <0.44 <0.5 0% 
ACWF18 34421 29.2 17.8 -64% 
BEEF17 34422 32.3 19.6 -65% 
LANF08 34423 49.3 31 -59% 
BRCF09 34424 2.2 1.3 -69% 
SJQF14 34425 58.1 29.4 -98% 
SCCF15 34426 10.6 6.5 -63% 
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Agricultural Acreage Estimates for the County of Orange Nutrient Study 
September 1999 

Source: UC Cooperative Extension (UCCE) 

The acreage estimates below represent various agricultural activities that were in place during 
the County of Orange Nutrient Study that was conducted from September 13-21. 1999. It 
should be noted that the acreage numbers are estimates and may be subject to error since no 
definitive drainage map or drain/channel outfall map was available at the time the records were 
compiled. The agricultural acreage numbers reported were compiled from the County of 
Orange Agricultural Commissioners records dated November 1999. Since the study period 
occurred two months prior, every effort was made by UCCE to reconstruct the crop composition 
upstream of the sampling stations. Crops listed here as "miscellaneous crops" were recorded by 
the County Agricultural Commissioner as "misc. truck", "vegetable", and "misc. vegetable''. 
These sites are often mixed crops planted as part of roadside produce stands or planted by 
schools/residents as large-scale backyard or demonstration gardens. These types of planting 
generally have a wide variety of fruits and vegetables planted on under 10 acres, though some 
operations occupy larger acreages. 

The acreage estimates listed below each County sampling station reflect the maximum 
agricultural acreage that may have been a contributing surface water source during a significant 
storm event. Under dry conditions, such as during the September sampling period, agricultural 
runoff would have been minimal from many sources. September is a month of transition for 
many row crops and signifies a period when summer crops (tomatoes, peppers, com. squash) 
are approaching the end of their growing season and some growers are beginning the field 
preparation operations for various winter crops (cole crops, celery, lettuce, etc.). Crops that 
should have had no runoff include: box tree nurseries, avocados, lemons, citrus, tomatoes, 
peppers, and cucumbers. This is based upon the maturity of the crop at the time of sampling 
and the method of irrigation applied ( drip or micro). 

Strawberries in the Newport Bay Watershed are most frequently planted during the last week in 
September and the first two weeks of October, though some growers do plant earlier. Runoff 
from strawberry fields during the sampling period would have been a result of crop 
establishment irrigations for berries that were transplanted in late August and September. Crop 
establishment irrigations for strawberries are only applied for the first 3 to 6 weeks of the crop, 
depending upon the prevailing weather. For strawberry crops, the irrigation events associated 
with the establishment of the crop are often the period when most surface runoff occurs outside 
of storm runoff. 

Agricultural activities upstream of the Central Irvine Channel sampling station (4) include 603 
acres of nursery operations that have current Waste Discharge Permits from RWQCB. 

Data provided for San Diego Creek at Harvard sampling station (20) includes acreage that 
occurs on channels that were not sampled under this study, such as acreage that occurs upstream 
at Bake and Dimension and acreage that occurs in Laguna Woods. Since much of this acreage 
occurs at input points well upstream of the County sampling station, there is some question as to 
whether or not nutrients added at these extreme points would degrade prior to reaching the 
County sampling point. 
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1. Peters Canyon Wash u/s Hicks Canyon Confluence 
Estimated agricultural acreage: 938 
Composition: 

Avocado 680 acres 
Nursery 3 
Lemons 84 
Tomatoes 1 71 

2. Hicks Canyon Wash at Peters Canyon Wash 
Estimated agricultural acreage: 102 
Composition: 

Avocados 102 acres 

3. 65" RCP dis Bryan Avenue at Peters Canyon Wash 
Estimated agricultural acreage: 286 

Lemons 35 acres 
Strawberries 200 
Tomatoes 50 
Misc. crops 1 

4. Central Irvine Channel 
Estimated agricultural acreage: 1955 
Composition: 

Nursery 
Lemons 
Peppers 
Strawberries 
Tomatoes 
Misc. crops 
(Not specified) 

5. El Modena Irvine Channel 

604 acres 
35 
140 
966 
77 
133 

Estimated agricultural acreage: 66 
Composition: 

Nursery 
Misc. crops 
Oranges 
Mixed orchard 
(Citrus/avo) 

6. Como Storm Channel 

5 acres 
1 
31 
23 

Estimated agricultural acreage: 43 
Composition: 

Misc. crops 
Oranges 
Strawberry 

11 acres 
30 
2 

• 

• 

• 
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7. Santa Ana-Santa Fe Channel (FIO) 
Estimated agricultural acreage: 197 
Composition: 

Cole crops 
Misc. crops 
Strawberries 
Tomatoes 
Mixed orchard 5 
(Citrus/avo) 

78 acres 
42 
7 
65 

8. F06P08 (runs parallel to Irvine Center Dr.; enters PCW from opposite side 
that Fl O does) 

None 

9. Valencia Channel 
None 

10. Warner Drain 
None 

11. Construction Circle Drain 
None 

12. Peters Canyon Wash at Barranca Pkwy 
Estimc3:ted agricultural acreage: 117 
Composition: 

Strawberry 
Tomatoes 

13. Agua Chinon Channel 

2 acres 
115 

Estimated agricultural acreage: 320 
Composition: 

Misc. crops 
Strawberry 

14. Bee Canyon Channel 

130 acres (includes Musick Facility) 
190 

Estimated agricultural acreage: 784 
Composition: 

Avocados 384 
Box Tree 40 
Nursery 142 
Lemons 45 
Misc. crops 19 
Oranges 57 
Strawberries 67 
Fallow field 30 

3 
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15. Marshburn Channel 
Estimated agricultural acreage: 398 
Composition: 

Avocado I01 
Box tree 22 • Nursery 170 
Strawberries 105 

16. Lane Channel 
Estimated agricultural acreage: 1 
Composition: 

Nursery l 
I 

17. Barranca Channel 

I Estimated agricultural acreage: 94 
Composition: 

Green beans 60 

I Misc. crops 34 

18. San Joaquin Channel 

I Estimated agricultural acreage: 709 
Composition: 

Artichoke 60 
Cucumber 50 
Green beans 100 
Nursery 4 
Strawberries 240 • Tomatoes 255 

19. Sand Canyon Channel 
None. 

I 20. San Diego Creek at Harvard Avenue 
Estimated agricultural acreage: 793 

I 
Composition: 

Avocado 50 
Box tree 62 

I 
Cole crops 145 
Corn 15 
Fallow field 75 

I 
Green beans 50 
Nursery 170 
Misc. Crops 86 
Oranges 40 
Strawberries 100 

21. San Diego Creek at Campus Drive 
Estimated agricultural acreage: 177 
Composition: • Misc. crops 157 

Nursery 20 
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PCW-01, TG 800 H3 
Grading South of Santiago Canyon 

Upstream of Peters Canyon Reservoir 

PCW-02, TG 800 H3 
Grading South of Santiago Canyon 

Upstream of Peters Canyon Reservoir 
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PCW-03, TG 800 J5 
Peters Canyon Reservoir Dam 

PCW-04, TG 830 H1 
View from North End of Retarding Basin 

F-2 

• 

• 

• 

0016758



I 

• 
• 
I 
I 
I 

• 
I 

I 
I 
I 

•• 
• 

PCW-05, TG 830 H 1 
View from North End of Retarding Basin 

PCW-06, TG 830 H2 
View of South End of Retarding Basin 

Basin Outlet 

F-3 
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PCW-07, TG 830 G3 
Peters Canyon Wash Discharge into Tustin Ranch 

Golf Course 

PCW-08, TG 830 G3 
Peters Canyon Wash Discharge into Tustin Ranch 

Golf Course 
F-4 
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PCW-09, TG 830 G4 
Potable Water Pumping Station 
Next to Peters Canyon Wash Box 

Culvert East Side of Jamboree Road 

PCW-10, TG 830 G4 
Peters Canyon Wash Box Culvert 
Vent East Side of Jamboree Road 
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PCW-11, TG 830 G4 
Old Location of Peters Canyon Wash 

East of Jamboree Road 

., .~:fl..\. ":"11.'r'."" . '·, .. '~--.... . .. .. ·. . . 

. ".. . ·, 

PCW-12, TG 830 G4 
Row Crops (Beans), Irvine Ranch 

South of Old Channel East of 
Old Channel, East of Jamboree Road 

F-6 

• 

. · -:.. ··-
- · :-:.(,·. . l 

-~·~£~~-~ 

• 

• 

0016762



I 

• 
I 

I 
I 
I 

• 
I 

I 
I 
I 

I 

• 

PCW-13, TG 830 H3 
New Housing Development 

North Side of Portola Parkway 
Between Jamboree and Transportation Corridor 

PCW-14, TG 830 H4 
Recent Grading and Row Crops 

South of Portola Parkway and East 
Of the Transportation Corridor 

F-7 
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PCW-15, TG 830 H4 
Construction Along East Side of Transportation Corridor 

South of Portola Parkway 

PCW-16, TG 830 HS 
Confluence of Hicks Canyon Wash and 

Eastfoot Box Culverts 
F-8 
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PCW-17 TG 
Confluence of H' k ' 830 HS ,c s Canyon Wash 

Box Culverts and Eastfoot 

Ne:HCW-1_8, TG 830 HS 
ousmg D East of T evelopment 

ion Corridor ransportat· 
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PCW-19, TG 830 HS 
Old Channel Location (Hicks Canyon Wash) 

East of Transportation Corridor 
South of Confluence Hicks Canyon/ Eastfoot 

Box Culverts 

PCW-20, TG 830 HS 
New Housing Development 

East of Transportation Corridor 
F-10 
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PCW-21, TG HS 

New Swale Along Hicks Canyon Box Culvert 

PCW-22, TG 830 GS 
Box Culvert Confluence and Discharge 

Into Trapezodial Channel 
Hicks Canyon Wash and Peters Canyon Wash 
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PCW-23, TG 830 GS 
Confluence of Peters Canyon Wash Channel 
With Rattlesnake Canyon Wash Box Culvert 

PCW-24, TG 830 GS 
New Housing Development East of Peters 

Canyon Wash 
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PCW-25, TG 830 G6 
Grading for New Housing Development 

North of Irvine Boulevard 
East of Peters Canyon Wash 

PCW-26, TG 830 G6 
Newly Planted Row Crops 
South of Irvine Boulevard 

East of Peters Canyon Wash 
F-13 
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PCW-27, TG 830 G6 
Newly Planted Row Crops 
And Old Drainage Channel 
South of Irvine Boulevard 

East of Peters Canyon Wash 

PCW-28, TG 830 G6 
Newly Planted Row Crops 

North of Bryan Avenue 
East of Peters Canyon Wash 
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PCW-29, TG 830 F6 
Vacant land 

South of Bryan Avenue 
East of Peters Canyon Wash 

PCW-30, TG 830 F6 
Vacant Land 

Along North Side El Camino Real 
East of Peters Canyon Wash 

F-15 
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PCW-31, TG 830 J4 
Hicks Canyon Wash on the North Side 

Off Portola Parkway 
Note: No Irrigation Runoff was Observed Along Portola 

Parkway at this Location 

PCW-32, TG 830 J4 
Hicks Canyon Wash· Box Culvert Inlet 
On the North Side of Portola Parkway 

Note: No Irrigation Runoff was Observed Along Portola 
Parkway at this Location 
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PCW-33, TG 830 J4 
Hicks Canyon Wash on the North Side 

Of Portola Parkway 
Note: No Irrigation Runoff was Observed Along Portola 

Parkway at this Location 

PCW-34, TG 830 J4 
Orange Hill Retarding Basin 

North of Portola Parkway 
Note: No Irrigation Runoff was Observed Along Portola 

Parkway at this Location 
F-17 
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PCW-35, TG 830 J4 
Inlet to Eastfoot Box Culvert 

North Side of Portola Parkway 
Note: No Irrigation Runoff was Observed Along Portola 

Parkway at this Location 

PCW-36, TG 830 J4 
Agricultural Crops (Beans and Citrus) 
At Orange Hill Retarding Basin North 

Side of Portola Parkway 
Note: No Irrigation Runoff was Observed Along Portola 

Parkway at this Location 
F-18 
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PCW-37, TG 830 J4 
Agricultural Crops (Beans and Citrus) 
At Orange Hill Retarding Basin North 

Side of Portola Parkway 
Note: No Irrigation Runoff was Observed Along Portola 

Parkway at this Location 

PCW-38, TG 830 H6 
Park Landscaping Activities 

West of Culver Drive 
At Location of Rattlesnake Wash Box Culvert 

F-19 
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PCW-39, TG 830 H6 
Park Landscaping Activities 

West of'Culver Drive 
At Location of Rattlesnake Wash Box Culvert 

PCW-40, TG 830 J4 
Eastfoot Box Culvert Inlet 

On South Side of Portola Parkway 
At Orange Hill Retarding Basin 

F-20 
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PCW-41, TG 831 A5 
New High School Landscaping 

And Avocado Groves 
North of Portola Parkway at Yale Avenue 

7 ,, 

PCW-42, TG 831 A5 
New High School Landscaping 

And Avocado Groves 
North of Portola Parkway at Yale Avenue 

F-21 
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PCW-43, TG 830 J5 
Vacant Land on South East Corner 
Of Portola Parkway and Culver Drive 

PCW-44, TG 831 87 
Nursery Hines on East Side of Jeffery 

Road South of Portola Parkway 
(No Nuisance Flows were Observed Coming from the 

Nursery Location Along Jeffery Road or Irvine Avenue 

F-22 
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PCW-45, TG 860 E1 
Construction Activities on Peters 

Canyon Wash North of Walnut Avenue 

PCW-46, TG 860 E1 
Construction Activities on Peters 

Canyon Wash North of Walnut Avenue 

F-23 
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PCW-47, TG830 E7 
Construction Activities on Peters Canyon Wash 

Between Walnut Avenue and the Santa Ana Freeway 

PCW-48, TG 830 E7 
Construction Activities on Peters Canyon Wash 

Between Walnut Avenue and the Santa Ana Freeway 

F-24 
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PCW-49,TG 830 E7 
Construction Activities on Peters Canyon Wash 

South of the Santa Ana Freeway 

PCW-50, TG 830 E7 
Construction Activities on Peters Canyon Wash 

South of the Santa Ana Freeway 
F-25 
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PCW-51, TG 830 E7 
Water Quality Sampling on Central 

Irvine Channel Under the Santa Ana Freeway 

PCW-52, TG 830 E7 
Confluence of Peters Canyon Wash 

And Central Irvine Channel 

F-26 
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PCW-53, TG 830 F6 
Peters Canyon Wash 

Temporary Retarding Dam 
South of El Camino Real 

PCW-54, TG 830 F6 
Area East of Peters Canyon Wash 

Between El Camino Real and Central Irvine Channel 
Note: The Buildings Viewed area a New Research Complex that is 

Located Immediately North of the Channel. During the Reconnaissance, 
Landscaping of the Property was Observed 

F-27 
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PCW-55, TG 830 F6 
Area West of Peters Canyon Wash South of El Camino Real 
Note: New Construction with Landscaping Activities were observed 

On the Southeast Comer of Jamboree and Bryan Avenue 

PCW-56, TG 830 F7 
Central Irvine Channel Box Culvert 

Under Culver Drive 

F-28 
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PCW-57, TG 830 F? 
Confluence of(?) Channel Box Culvert with 
Central Irvine Channel West of Culver Drive 

Note: More than Half fo the Flow In Central Irvine Channel 
Downstream of this Point is from the Box Culvert 

PCW-58, TG 830 F7 
Retarding Basin on the North Side of 

Central Irvine Channel West of Culver Drive 
F-29 
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PCW-59, TG 830 F7 
Retarding Basin on the North Side of 

Central Irvine Channel East of Peters Canyon Wash 

PCW-60, TG 830 F6 
. Central Irvine Channel Immediately Up Channel 

Off the Confluence with Peters Canyon Wash 
Note: The Channel Flow Appears to be Ponding at this Location 
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PCW-61, TG 860 E1 
Down Stream End of Peters Canyon Wash Construction 

Area South of Walnut Avenue Adjacent to 
Harvard Community Athletic Park 

PCW-62, TG 860 E1 
Peters Canyon Wash Construction 

South of Walnut Avenue 
Note: Bridge in Photo is Walnut Avenue 

F-31 
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PCW-63, TG 860 01 
Peters Canyon Wash 

At Rail Bridge North of Edinger Avenue 

PCW-64, TG 830 F6 
Confluence of Peters Canyon Wash 

With El Modena Irvine Channel 
Note: Construction Up Channel from Confluence 
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PCW-65, TG 860 B3 
Peters Canyon Wash Up Stream Barranca Parkway 

PCW-66, TG 860 B3 
Peters Canyon Wash Down Stream Barranca Parkway 

F-33 
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PCW-67, TG 860 83 
Construction Circle Drain 

·' Measuring Depth of Water in Flume 

SDC-68, TG 889 J1 
San Diego Creek Beneath Campus Drive 

Servicing Automatic Sampler 
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IMAGE-69 
3700 ISCO Sampler 

IMAGE-70 
6700 ISCO Sampler 

F-35 

0016791



I 

I 

I 
I 
I 

I 

I 
I 
I 

• 

PCW-74 
hbum Channel Mars · 

PCW-75 
hbum Channel Mars 
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PCW-76 
Agua Chinon Channel 

PCW-77 
Agua Chinon Channel 

F-39 
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PCW-78 
Bee Canyon Channel 

• 

PCW-79 
Bee Canyon Channel 

F-40 • 
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PCW-80 
Barranca Channel 

PCW-81 
Barranca Channel 

F-41 
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PCW-82 
Lane Channel 

PCW-83 
Lane Channel 
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PCW-84 
Lane Channel 

-pcw..:a5- - -
San Joaquin Channel 
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PCW-86 
San Joaquin Channel 

• 

PCW-87 
Sand Canyon Channel 

F-44 • 
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PCW-88 
Sand Canyon Channel 

PCW-89 
Sand Canyon Channel 

F-45 
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Executive Summary 

In June of 2000. the County of Orange performed a follow-up investigation to a nutrient 
study that was conducted in the San Diego Creek watershed in September of 1999. The 
two studies, each of which spanned seven days, sought to quantify the daily nitrogen and 
phosphate loads contributed by ten tributaries of Peters Canyon Wash and four tributaries 
to Reach 1 of San Diego Creek. Automatic samplers were used to collect composite 
samples from fifteen locations including two points on Peters Canyon Wash. two points 
on San Diego Creek, Lane Channel in Reach 1, and all of the IO tributaries to Peters 
Canyon Wash. Discharge rates were continuous monitored at thirteen sites with either 
permanent or temporary streamgages. Grab samples and instantaneous discharge 
measurements were used to estimate the daily loads from the monitoring points. 

The purpose of the June 2000 study was to determine if the rate of nutrient loading from 
all areas was consistent during summer months and if the estimate from the 1999 study 
for the summertime total nitrogen load was accurate. Examining the results of both 
studies the following was found. 

• The flowrates in Peters Canyon Wash at Barranca Parkway and San Diego Creek at 
Campus Drive were greater in the June 2000 study. The 43% increase (7.81 to 11.16 
cfs) at Campus Drive was primarily due to the increase in the outflow from the Irvine 
Ranch Water District's (IRWD) wetland treatment project for nitrate removal. In 
1999 the average inflow into the wetlands exceeded the outflow by more than 3 cfs. 
During the June 2000 study the average inflow and outflow were more in equilibrium 
with outflow exceeding inflow by only 0.4 cfs. 

• The average nitrate nitrogen concentration in San Diego Creek at Campus Drive was 
1.84 mg/I in June 2000 compared to 9 .04 in September 1999. The total nitrogen 
concentrations were 6.45 and 10.31 mg/l for June 2000 and September 1999 
respectively. 

• The average daily nitrate nitrogen loads from Peters Canyon Wash at Barranca 
Parkway were 319 and 328 lbs/day for September 1999 and June 2000 respectively. 
The average daily total nitrogen load was 352 and 367 lbs/day for September 1999 
and June 2000 respectively. 

• The average reduction in nitrate concentration of water treated from San Diego Creek 
by IRWD's wetlands was 92% (from 332 to 2.7 mg/I) compared to 77% observed in 
the previous study. The average reduction in total nitrogen was about the same 
between studies (62% in June 2000 and 59% in September 1999). 

• The average daily nitrate nitrogen loads from San Diego Creek at Campus Drive were 
3 82 and 169 lbs/day for September 1999 and June 2000. The average daily total 
nitrogen loads were 435 and 376 lbs/day for September 1999 and June 2000 
respectively. The latter study showed a decrease in nitrate concentration and load 
from the previous study but an increase in organic nitrogen concentration and load . 
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The increase in organic nitrogen was primarily due to the increase in outflow from the • 
IRWD wetlands (see above). The decrease in nitrate nitrogen load is most likely the 
result of a substantial increase in efficiency of nitrate removal by the wetlands and a 
reduction in the loads contributed by Reach 2 of San Diego Creek. San Joaquin and 
Sand Canyon Channels. 

• Using the June 2000 data to estimate the summertime (April 1 - September 30) total 
nitrogen load from San Diego Creek yields a value lower than that calculated from 
the September 1999 data. Both are less than one-half of the December 31. 2002 
target of 200,097 pounds developed by the Regional Board. The estimates were 
compared to the average monthly load calculated from NPDES data collected from 
San Diego Creek by Orange County between July 1, 1999 and June 30, 2000. Using 
the study values for June and September and the NPDES values for the remaining 
four months yields a total of 116,000 pounds. Without IRWD's removal of 
approximately 125 lbs/day the total nitrate nitrogen load would be approximately 
139,000 pounds, still well below the December 2002 target. 

• 

• 
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1.0 

2000 Peters Canyon Wash/ San Diego Creek Nutrient Study 

Introduction 

In September of 1999 the County of Orange conducted a comprehensive seven-day study 
of the total mass (loads) of nutrients transported by Peters Canyon Wash. San Diego 
Creek and their respective major tributaries 1999 Peters Canyon Wash I San Diego Creek 
Nutrient Study - June 2000. Peters Canyon Wash was found to be the greatest contributor 
of nitrate nitrogen to San Diego Creek. Several tributaries to Peters Canyon Wash 
including Valencia, Santa Ana- Santa Fe, Como, and Central Irvine Channels each 
contributed on average more than 60 pounds of nitrate nitrogen per day. 

One of the objectives of the 1999 study was to evaluate the total nitrogen load from San 
Diego Creek relative to nutrient TMDL targets established by the Santa Ana Regional 
Water Quality Control Board. From the data collected the projected total nitrogen load 
from San Diego Creek for the period between April 1st and September 30th was estimated. 
This estimate was well below the summertime TMDL target that was set by the Regional 
Water Quality Control Board for attainment by December 31, 2002. 

In June of 2000 a follow-up investigation was conducted to determine if the nutrient 
concentrations and loads at each site vary between months during the summer. The 1999 
study was conducted at the end of the summer; the 2000 study was conducted at the 
beginning of the summer . 

The monitoring locations in the Peters Canyon Wash watershed were the same as in the 
1999 study. The tributaries of reach 2 of San Diego Creek were not sampled because of 
their relatively small nutrient contribution measured in the 1999 study. Monitoring 
protocols and analytical methods were the same in both studies. This report is a summary 
of the results. 

2.0 Study Area 

San Diego Creek, the primary tributary to the Upper Newport Bay, has a watershed area 
upstream of Campus Drive. Irvine of approximately 111 mi2

• Its headwaters are in the 
City of Lake Forest and it receives drainage from many tributaries before discharging to 
the Upper Newport Bay at Jamboree Road in Newport Beach. 

Inits Water Quality Control Plan for the Santa Ana River-Basin, the Regional Water 
Quality Control Board has divided San Diego Creek into two reaches. The lower reach 
designated as Reach 1 is the segment from the Upper Newport Bay to Jeffrey Road in 
Irvine. The segment above Jeffrey Road to the headwaters is designated as Reach 2. 

Reach 2 drains the eastern portion of the watershed and receives runoff from several 
tributaries including Marshburn, Agua Chinon, Bee Canyon, Serrano Creek, and Canada 
Channels . 

0016805



I 

I 

I 
I 
I 

I 

I 
I 
I 

I 

Reach I has many manmade and natural tributaries including Sand Canyon Channel. 
Bonita Canyon Channel. San Joaquin Channel, Lane Channel. Barranca Channel. and 
Peters Canyon Wash. With its 45 mi2 watershed area, Peters Canyon Wash contributes 
the greatest water volume of any tributary to San Diego Creek. 

Peters Canyon Wash has several tributaries including Rattlesnake Canyon Wash. EI 
Modena-Irvine Channel, Como Storm Channel, Santa Ana-Santa Fe Channel. Valencia 
Channel, and Warner Storm Drain. 

3.0 ~ Background 

Studies to quantify the nutrient loads from tributaries to San Diego Creek have been 
conducted four times during the 1990's. In 1990, the County of Orange and the Santa 
Ana Regional Water Quality Control Board (RWQCB) initiated a cooperative project to 
monitor these loads and evaluate the compliance of three major nurseries with recently
issued NPDES permits. Seven sites were monitored with automatic sampling equipment 
and eight others were grab-sampled during a two to three day period in August. The load 
calculations suggested that the nurseries were in compliance with the waste discharge 
requirements (WDRs) of their respective permits. Both the Peters Canyon Channel and 
Reach 2 of San Diego Creek showed significant amounts of nitrate in their discharges. 
Hines Channel and Rattlesnake Canyon Channel were the greatest contributors to the 
nitrate load in.Peters Canyon Wash. Unexplainably the El Modena-Irvine Channel, 
which had a predominately urbanized watershed, with limited agriculture, also discharged 
a high load of nitrate to Peters Canyon Channel. · 

In May of 1991 the County of Orange and the R WQCB repeated a portion of the August 
1990 study to assess the difference between seasons. Although the average nitrate
nitrogen concentration at Campus Drive increased from 13.8 to 17.0 mg/I (23%) the 
average water discharge rate decreased from 15.6 to 10 cfs (42%). The average nitrate
nitrogen load consequently decreased from 1150 to 894 lbs/day (22%). 

In May of 1993, another watershed assessment was conducted. The average daily nitrate
nitrogen load at Campus Drive was measured at 1570 lbs/day.· 

In May of 1999, the County completed development of a revised stormwater quality 
monitoring program to comply with the requirements of its new NPDES Stormwater and 
Urban Runoff Permits. The data collected under the previous NPDES permits were 
statistically evaluated to identify areas where levels of pollutants were higher than the 
system-wide mean values. Central Irvine Channel and its tributary Hines Channel had the 
highest mean values for nitrate concentrations in dry weather discharges of any channel 
monitored in the County. These data however were the result of grab and not composite 
samplings and represented only fixed moments in time. 

In September 1999 a comprehensive watershed study was conducted to meet the 
commitments in the revised NPDES monitoring program to further study the Central 

• 

• 

• 
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Irvine Channel in addition to other broader watershed objectives. From the September 
1999 study the following was found. 

• The average nitrate nitrogen load transported by Peters Canyon Wash. measured 
at Barranca Parkway, was 318.8 lbs/day. The total nitrogen load was 351.7 
lbs/day. 

• The average nitrate nitrogen load from reach 2 of San Diego Creek. measured at 
Harvard Avenue, was 126.3 lbs/day. The total nitrogen load was 130.5 lbs/day 

• The average nitrate nitrogen load transported by San Diego Creek. measured at 
Campus Drive, was 351.5 lbs/day. The total nitrogen load was 435.1 lbs/day. 
The average nitrate nitrogen load was well below those found in 1990, 1991. and 
1993. 

• The tributaries to Peters Canyon Wash that contributed the greatest nitrate load 
were Valencia, Santa Ana-Santa Fe, Central Irvine, Como, and Warner Channels. 

• The projected summertime (April 1 - September 30) total nitrogen load from San 
Diego Creek at Campus Drive would be approximately 80,000 pounds compared 
to the TMDL target of200,097 pounds for 2003. 

4.0 2000 Study 

The intent of the 2000 study was to determine if summertime concentrations and loads 
are a function -of the month in which they are sampled and if the 1999 study estimate of 
the total summertime nitrogen load from San Diego Creek was accurate. · 

Automatic samplers and continuously monitoring flow measurement devices were used at 
all sites that were found to be significant contributors to the nutrient load in September of 
1999. The monitoring protocols and analytical methods described in the 1999 study 
report were also used in the 2000 study. 

4.1 Monitoring Locations 

As in the previous study the primary monitoring locations were Peters Canyon Wash 
at Barranca Parkway, San Diego Creek at Harvard Avenue, and San Diego Creek at 
Campus Drive. The Peters Canyon Wash tributaries monitored in 1999 were again 
monitored in 2000 as was Peters Canyon Wash upstream of the furthest-upstream, 
monitored tributary (Rattlesnake Canyon Wash). Dr. Barry Hibbs of California State 
University Los Angeles assisted with the study by collecting grab samples and 
making instantaneous water discharge measurements daily at San Joaquin, Barranca, 
and Sand Canyon Channels. 

Table 1 is a list of the sites that were monitored during this study. Alphanumeric 
station identification codes are listed in the first column. These codes are used 
throughout this report. Figure 1 is a map of the monitoring sites . 
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4.2 Results 

• The average daily water discharge rate in San Diego Creek at Campus Drive 
(11.16 cfs) was greater than measured in September 1999 (7.81 cfs). The sum of 
the average discharges from all measured upstream inputs was 10.58 cfs. 
approximately 5% lower than measured at Campus Drive. 

• The average discharge rate at Peters Canyon Wash at Barranca Parkway was 6.59 
cfs compared to 5.61 cfs in the 1999 study. The sum of the average discharges 
-from all upstream measured inputs to Peters Canyon Wash was 7 .3 7 cfs. 
approximately 12% greater than measured at Barranca Parkway. 

• Of the tributaries that were monitored, the Santa Ana - Santa Fe Channel showed 
the greatest change in average discharge rate between the two studies. The rate 
increased from 0.89 cfs in 1999 to 1. 78 cfs in 2000. Figure 2 shows the average 
discharge rate of each monitored tributary of Peters Canyon Wash as well as 
tributaries to Reach 1 of San Diego Creek. The lengths of the arrows representing 
flow into and out of the system are proportional to the discharge rates. Figure 3 is 
a bar graph showing the differences in average flowrates between studies. 

• At nearly every monitoring location the average nitrate nitrogen concentration 
was less than was measured in 1999. In San Diego Creek at Campus Drive the 
2000 level was approximately 31% (2.84 vs. 9.04 mg/I) ofthat measured in 1999 . 
At two sites the levels were the same (65" RCP dis Bryan and Barranca Channel) 
between studies and at one site (IR WD 001 - inflow to wetlands) the 2000 level 
was slightly higher. The greatest average nitrate nitrogen concentration (24.1 
mg/I) was measured in the Construction Circle drain. This was more than double 
the average concentration at this site in 1999. Figure 4 shows the nitrate 
nitrogen concentrations measured at all sites during the 2000 study. Figure 5 
shows the differences between studies. Appendix A contains the laboratory 
results for all samples collected during this study. Table 2 is a summary of the 
average concentrations found at each locations during this study. 

• In the 2000 study the average nitrate nitrogen load transported by Peters Canyon 
Wash, measured at Barranca Parkway, was 328.2 lbs/day. The sum of the 
average loads from the monitoring points upstream of Barranca Parkway was 

. 397.9 lbs/day. Table 3 is a summary of the average daily loads measured at each 
site during the study. 

• The greatest contributors to the nitrate nitrogen load in Peters Canyon Wash were 
the Santa Ana-Santa Fe (123 lbs/day), Como Storm Channel (58.4 lbs/day), 
Warner Drain (47.9 lbs/day), and the Central Irvine Channel (47.4 lbs/day). The 
load measured at the Santa Ana -Santa Fe Channel was approximately 45 lbs/day 
greater than measured in 1999. Figure 6 shows the average daily nitrate nitrogen 
loads measured at each site. 

• 

• 

• 
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o The average daily nitrate nitrogen load measured in San Diego Creek at Campus 
Drive was 169.0 lbs/day. The sum of the average daily nitrate loads measured at 
Peters Canyon Wash at Barranca Parkway. San Diego Creek at Harvard A\'enue. 
and those estimated for Lane, Barranca. San Joaquin. and Sand Canyon Channels 
was 263.8 lbs/day. Appendix B shows graphical summaries ofresults from each 
site monitored with an automatic sampler. 

• As in the 1999 study, the Irvine Ranch Water District (IRWD) was diverting 
water from San Diego Creek through its constructed wetlands to reduce the nitrate 
load in the creek. The quality and volume of the water diverted from and returned 
to the Creek was monitored by IRWD. 

The water that was pumped from and returned to the creek was done so in the 
reach between Michaelson A venue and Campus Drive. The average pumping rate 
from the Creek (June 20-26) was 4.96 cfs. The average return rate to the creek 
was 5.37 cfs yielding a net addition of 0.41 cfs. The mean nitrate nitrogen load 
pumped from the Creek was 202 lbs/day as N03. The mean nitrate nitrogen load 
returned to the Creek was 25.7 lbs/day. The net load removed from the Creek 
during the study was 176 lbs/day. 

• The average daily Total Nitrogen (TN) loads from San Diego Creek at Campus 
Drive, -Peters Canyon Wash at Barranca Pkwy and San Diego Creek at Harvard 
Avenue were 376,367, and 50.8 lbs/day, respectively. Figure 7 shows the 
average TN load from each of the monitored tributaries. Figure 8 is a between 
study comparison. 

• The average daily total phosphate ( as P) loads from San Diego Creek at Campus 
Drive, Peters Canyon Wash at Barranca Parkway and San Diego Creek at Harvard 
Avenue were 14.2, 7.87, and 0.16 lbs/day, respectively. The tributaries that 
contributed the greatest phosphate load to Peters Canyon Channel during the 2000 
study were Rattlesnake Canyon Wash (3.14), El Modena Irvine (2.53) and the 
Central Irvine Channel (3.00). Lane Channel (2.90) and the outflow from the 
IRWD wetlands (11.6 lbs/day gross, -6 lbs/day net) contributed the greatest 
phosphate load to reach 1 of San Diego Creek. Figure 9 shows the average total 
phosphate load as P from each tributary. Contrary to the 1999 study where 
approximately 75% of the phosphate load measured at Campus Drive was in the 
form of orthophosphate only 5% of the load in 2000 _was ~_!thopp.o~J)hat~,. 

• Synthetic and replicate samples were sent to Montgomery Watson Laboratories 
on each sampling day to evaluate accuracy and precision. Accuracy check
samples were synthesized from aliquots of standards prepared from Analytical 
Grade reagents. Nanopure (18 megaohm) water was used for dilutions. Replicate 
samples were made with aliquots taken from the composite samples. 

The range in recoveries for the nitrate analyses of synthetically prepared samples 
was 63 to 115 % with a mean of 89 %. Ammonia nitrogen showed a range in 
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recoveries of 95 to 128% with a mean of I 07%. Phosphate analyses were the • 
most accurate with a range in recoveries of 96 to I 05 % with a mean of 98 °/o. 
TKN analyses were the least accurate with the range in recoveries being 45 to I 03 
% and a mean of 76.4 %. The two samples in which no organic nitrogen was 
present produced the poorest results. The two samples that contained over 2 mg/I 
organic nitrogen produced recoveries of 96 and I 03%. 

The precision of the analyses by Montgomery Watson was measured by the 
results from seven replicate sample_s. _For nitrate analyses. the percentage 
recovery ranged from 67 to 115% with a mean of 89 %. · · · -

Quality Assurance results are contained in Appendix C. 

4.3 Conclusions 

J 

• The average water discharge from San Diego Creek at Campus Drive was more • 
than 30% (3.35 cfs) greater than measured in the 1999 study. The primary reason 
was the increase in the average outflow from the IR WD wetlands. In September 
of 1999 the average discharge rate out of the wetlands was more than 3 cfs less 
( 1. 82 vs. 5 .10 cfs) than the average flowrate into the wetlands. This difference 
was due to the fact that during the period of this study IR WD was providing water 
to the San Joaquin Marsh, the Irvine Company mitigation site, and the Carlson 
Marsh. In June 2000 the discharge rate out of the wetlands was approximately 
0.4 cfs greater than that flowing in. 

• The average discharge rate from Peters Canyon Wash at Barranca Parkway was 
about 19% (1.1 cfs) greater than measured in 1999. The sum of the measured 
upstream discharges was about 12% higher than measured at Barranca Parkway. 

• The near doubling of the discharge rate from the Santa Ana- Santa Fe Channel 
over last year may have been the result of irrigation runoff from the agricultural 
field on the northeast side of the USMCAS Tustin facility. A photo of this field 
is included in Appendix D. 

• The average daily nitrate nitrogen load (328 lbs/day) at Barranca Parkway was 
similar to that measured in the 1999 study (319 lbs/day). The sum of the measured 
nitrate nitrogen loads upstream of Barranca Parkway was 21 % higher than was 
measured at the Barranca Parkway site. This is consistent with 1999 study when 
at 23% difference was observed. As hypothesized last year, the difference in load 
is probably due to assimilation by the higher order plants and attached algae in 
Peters Canyon Wash. The presence of this vegetation is documented by photos in 
AppendixD. 

• The IRWD Wetland Treatment Project removed on average, 176 lbs/day of nitrate 

• 

nitrogen or about 87% of nitrate nitrogen pumped into the wetlands. The total • 
nitrogen removal efficiency of the wetlands was about 50%. With respect to 
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concentrations the efficiencies for nitrate and total nitrogen reduction were 92°10 

and 62% respectively. 

The average nitrate nitrogen load measured in San Diego Creek at Campus Drive 
was 169 lbs/day. The total load from the measured upstream tributaries was 
nearly 100 lbs greater. There was a similar reduction in orthophosphate load 
from Peters Canyon Wash to San Diego Creek, which suggests that assimilation 
of nutrients by aquatic vegetation is occurring in that reach. 

• The total acreage dedicated to agriculture in the San Diego Creek and Peters 
Canyon Wash watershed was calculated from estimates provided by the 
University of California Cooperative Extension (UCCE). The estimates from 
each watershed are provided in a UCCE report in Appendix E. The total 
agricultural acreage during the September 1999 study was 6880 compared to 6029 
in June of 2000. 

• Using data from this study the projected total nitrogen load between April 151 and 
September 30th would be 69,000 lbs. The estimate from the previous study was 
80,000 lbs. Both of these estimates are well below the December 31, 2002 target 
of 200,000 lbs. These estimates however may not be representative of the entire 
6-month period between April and October. NPDES data collected from San 
Diego Creek during the 1999 - 2000 monitoring year show a higher daily total 
nitrogen load in April and May. Figure 10 shows the daily total nitrogen load at 
Campus Drive calculated from NPDES water quality and streamgaging data. 
Using the study values for June and September and the NPDES values for the 
remaining four months yields a total nitrogen load of 116,000 pounds. Without 
IRWD's removal of approximately 125 lbs/day the total nitrate nitrogen load 
would be approximately 139,000 pounds, still well below the December 2002 
target. 
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Discrete Composite 
Station Samples Samples 
Code Location Period Sample Type per day per day Flowrate Measurement 

SDMF05 San Diego Creek @ Campus Drive Tues-Mon Composite (10AM-9AM) 24 4 Manometer Gage 
WYLSED San Diego Creek @ Harvard Ave.nue Tues-Mon Composite (10AM-9AM) 24 4 Manometer Gage 
BARSED Peters Canyon Channel @ Barranca Parkway Tues-Mon Composite (10AM-9AM) 24 4 Manometer Gage 
CICF25 Central Irvine Channel Tues-Mon Composite (10AM-9AM) 24 4 Area-velocity flowmeter 
MIRF07 El Modena-Irvine Channel Tues-Mon Composite (10AM-9AM) 24 1 Manometer Gage 
CSCS03 Como Storm Channel Tues-Mon Composite (10AM-9AM) 24 1 1.5' H Fiume + bubbler flowmeter 
SASF10 Santa Ana-Santa Fe Channel Tues-Mon Composite (10AM-9AM) 24 1 18" Palmer-Bowlus Cutback Flume+ bubbler flowmeter 
F06P08 F06P08 at Moulton Parkway Tues-Mon Composite (10AM-9AM) 24 1 8" Palmer-Bowlus flume + ultrasonic fiowmeter 
VALS02 Valencia Channel Tues-Mon Composite (10AM-9AM) 24 1 6" Parshall Flume + ultrasonic flowmeter 
WARF06 Warner Avenue Drain Tues-Mon Composite (10AM-9AM) 24 1 Area-velocity flowmeter 
F06P06 Construction Circle Drain (F06P06) Tues-Mon Composite (10AM-9AM) 24 1 XL 60° V Trapezoidal Flume + ultrasonic flowmeter 
USRF06 Peters Canyon Channel u/s Rattlesnake Canyon Wash Tues-Mon Composite (10AM-9AM) 24 1 12" Palmer Bowlus Flume + bubbler flowmeter 
RCWF26 Rattlesnake Canyon Wash Tues-Mon Composite (10AM-9AM) 24 1 Instantaneous discharge measurements 
DSBRCP 65" RCP dis Bryan Tues-Mon Composite (10AM-9AM) 24 1 Bubbler Flowmeter and Manning Coefficients 
LANF08 Lane Channel Tues-Mon Composite (10AM-9AM) 1 Ultrasonic fiowmeter + instantaneous discharge measurement 
BC2F09 Barranca Channel Tues-Mon Grab (5AM-10 AM) 1 Instantaneous discharge measurements 
SJCF14 San Joaquin Channel Tues-Mon Grab (5AM-10 AM) 1 Instantaneous discharge measurements 
SCCF15 Sand Canyon Channel Tues-Mon Grab (5AM-10 AM) 1 Instantaneous discharge measurements 
IRWD 001 San Diego Creek flow into wetlands Tues-Mon 1 In-line fiowmeter 
IRWD 002 Discharge from wet!ands to San Diego Creek Tues-Mon 1 In-line fiowmeter 
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Average Daily Nitrate and Phosphate Concentrations 
June 20-26, 2000 

Location 

Peters Canyon Wash u/s Rattlesnake Canyon Wash 
Rattlesnake Canyon Wash 
65" RCP u/s Bryan Avenue 
Central Irvine Channel 
El Modena Irvine Channel 
Como Storm Channel 
F06P08 
Santa Ana - Santa Fe Channel 
Valencia Channel 
Warner Ave Drain 
Construction Circle Drain 
Peters Canyon @ Barranca Pkwy 
San Diego Creek @ Harvard 
Lane Channel 
Barranca Channel 
San Joaquin Channel 
Sand Canyon Channel 
IRWD inflow into wetlands# 
IRWD outflow from wetlands# 
San Diego Creek @ Campus 

# Analyses performed by IRWD 
(I)= instantaneo.us discharge measurement or estimate 
(g) = daily grab samples 

• 

Avg.Q 
(cfs) 

0.74 
0.57 
0.07 
0.58 
1.20 
0.66 
0.22 
1.78 
0.78 
0.64 
0.14 
6.59 
0.73 

1.70(i) 
0.37(i) 
0.68(i) 
0.10(i) 
4.97 
5.37 
11.16 

Avg. 
[Nitrate] 
asN03 
(mg/L) 

2.54 
9.79 
4.09 

66.34 
7.81 

72.80 
65.43 
57.14 
68.43 
61.71 
106.83 
41.01 
52.96 

24.07(9) 
2.53(9) 
15.78(9) 
0.56(9) 
33.15 
2.74 
12.56 

• 

Avg. 
[Nitrate] 

as N 
(mg/L) 

0.57 
2.21 
0.92 
14.98 
1.76 

16.44 
14.77 
12.90 
15.45 
13.94 
24.12 
9.26 
11.96 
5.44 
0.57 
3.56 
0.13 
7.49 
0.62 
2.84 

Avg. [TN] 
(mg/L) 

1.83 
6.02 
3.38 
17.92 
4.95 
16.93 
15.13 
13.35 
16.11 
14.47 
25.41 
10.34 
12.76 
6.85 
1.41 
4.56 
0.93 
9.36 
3.54 
6.45 

Avg. 
[Phosphate] 

asP04 
(mg/L) 

0.62 
3.13 
2.11 
2.96 
1.20 
0.09 
0.54 
0.15 
0.73 
0.68 
0.85 
0.68 
0.13 
0.97 
0.37 
1.34 
0.91 
<0.61 
1.03 
0.73 

Avg. 
[Phosphate] 

asP 
(mg/L) 

0.20 
1.02 
0.69 
0.96 
0.39 
0.03 
0.18 
0.05 
0.24 
0.22 
0.28 
0.22 
0.04 
0.32 
0.12 
0.44 
0.30 
<0.20 
0.34 
0.24 

Avg. 
[ortho-P04] 

as P (mg/L) 

0.63 

0.12 
0.01 

<0.20 
<0.20 
0.03 

• 
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- ' -- - - -... .. - -• T.3, 
Average Daily Discharge Nitrate and Phosphate Loads 

June 20-26, 2000 

Avg. Nitrate 
Avg.Q Load as N03 

Location (cfs) (lbs/day) 

Peters Canyon Wash u/s Rattlesnake Cyn Wash 0.74 10.28 
Rattlesnake Canyon Wash 0.57 29.80 
65" RCP u/s Bryan Avenue 0.07 1.14 
Central Irvine Channel 0.58 209.72 
El Modena Irvine Channel 1.20 51.60 
Como Storm Channel 0.66 258.74 
F06P08 0.22 77.35 
Santa Ana - Santa Fe Channel 1.78 544.74 
Valencia Channel 0.78 287.59 
Warner Ave Drain 0.64 211.89 
Construction Circle Drain 0.14 79.10 
Peters Canyon Wash @ Barranca 6.59 1453.26 
Sum of 1-11 2000 7.37 1761.95 
San Diego Creek @ Harvard 0.73 210.70 
Lane Channel 1.70(i) 219.74(g) 
Barranca Channel 0.37(i) 5.42(g) 
San Joaquin Channel 0.68(i) 57.88(g) 
Sand Canyon Channel 0.10(i) 0.34(g) 
IRWD inflow into wetlands# 4.96 892.92 
IRWD outflow from wetlands# 5.37 113.83 
Net Removal by IRWD -0.41 779.09 
San Diego Creek @ Campus 11.16 748.26 
Sum of 12 + 16 + 17 + 18 + 19 ·:(001 - 002) 10.58 1168.25 
Without IRWD Wetlands Removal 10.76 1527.35 

# Analyses performed by IRWD 
(I) = instantaneous discharge measurement or estimate 
(g) = daily grab samples 

Avg. Nitrate 
Load as N 
(lbs/day) 

2.32 
6.73 
0.26 
47.36 
11.65 
58.43 
17.47 

123.01 
64.94 
47.85 
17,86 

328.15 
397.86 
47.58 
49.62 
1.22 
13.07 
0.08 

201.63 
25.70 
175.92 
168.96 
263.80 
344.89 

Avg. TN 
load 

lbs/day 

7.31 
18.61 
0.51 
56.80 
31.97 
60.18 
17.89 

127.28 
67.72 
49.69 
18.80 

366.51 
456.74 
50.76 
62.57 
3.08 
16.70 
0.70 

251.90 
126.90 
124.99 
376.21 
375.32 
501.20 

Avg. 
Phosphate 

Load as P04 

(lbs/day) 

2.45 
9.63 
0.25 
9.21 
0.39 
0.31 
0.64 
1.46 
3.09 
2.35 
0.62 
24.10 
30.41 
0.50 
8.89 
0.58 
4.95 
0.49 

<16.50 
35.55 
-19.06 
43.43 
58.57 
24.38 

Avg. 
Phosphate 
Load as P 
(lbs/day) 

0.80 
3.14 
0.08 
3.00 
2.53 
0.10 
0.21 
0.48 
1.01 
0.77 
0.20 
7.87 
12.33 
0.16 
2.90 
0.19 
1.62 
0.16 

<5.38 
11.60 
-6.22 
14.17 
19.11 
7.95 

• 
ortho-P 
lbs/day 

4.31 

0.04 

<5.38 
<5.35 

1.86 
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Fi.1 

2000 Peters Canyon Wash/ San Diego Creek Nutrient Study 
Monitoring Site Location Map .. 

1. Peters Canyon Wash u/s Rattlesnake Canyon Wash 
2. Rattlesnake Canyon Wash 
3. 65" RCP dis Bryan Avenue 
4. Central Irvine Channel 
5. El Modena - Irvine Channel 
6. Como Stonn Channel 
7. F06P08 at Moulton Parkway 
8. Santa Ana - Santa Fe Channel 
9. Valencia Stonn Drain 
10. Warner Drain 
11. Construction Circle Drain 
12. Peters Canyon Wash at Barranca Parkway 
13. San Diego Creek at Harvard Avenue 
14. Barranca Channel 
15. Lane Channel 
16. San Joaquin Channel 
17. Sand Canyon Channel 
18. San Diego Creek at Campus Drive 

• 
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Figure 2 
Average Daily Flow Rates 

cubic feet / second 
June 20 - 26, 2000 
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I Figure 4 
Average Daily Nitrate Nitrogen Concentration 

.· mg/L N03 as N • /June 20 - 26, 2000 
Peters Canyon Wash 
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Figure 6 
Average Daily Nitrate Nitrogen Load 

N03 as N (lbs/day) 
June 20 -26, 2000 
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. Figure 7 
Average Daily Total Nitrogen Load 

TN (lbs/day) 
June 20 - 26, 2000 
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Figure 9 
Average Daily Phosphorus Load 

P04 as P (lbs/day) 
June 20 - 26, 2000 
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2000 Peters Canyon Wash / San Diego Creek Nutrient Study 
Peters Canyon Wash Watershed 

STATION DATE TIME SAMPLES EC Turb pH N03 N03 as N NH3 as N TKN TN P04 o-P04 TSS vss 
Type # µmhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

• - . Peters Canyon Wash upstream of Rattlesnake Canyon Wash 
USRPCW 6/19/00 10:00 D 24 1530 5.4 8.7 3.2 0.72 <0.05 1.30 2.02 0.61 16 14 

6/20/00 9:00 
6/20/00 10:00 D 24 1360 5.2 8.6 5.8 1.31 <0.05 1.30 2.61 0.46 <10 <1 

6/21/00 9:00 
6/21/00 10:00 D 24 1700 6.5 8.4 2.2 0.50 <0.05 1.30 1.80 0.55 12 10 
6/22/00 9:00 
6/22/00 10:00 D 24 1640 4.3 8.5 1.5 0.34 <0.05 0.91 1.25 0.37 <10 <1 
6/23/00 9:00 
6/23/00 10:00 D 24 1590 13.0 8.5 2.5 0.56 0.12 1.10 1.66 0.64 14 10 
6/24/00 9:00 
6/24/00 10:00 D 24 1570 21.0 8.6 2.0 0.45 0.06 1.40 1.85 0.89 27 17 
6/25/00 9:00 

I 6/25/00 10:00 D 24 1600 15.0 8.5 1.8 0.41 0.06 1.30 1.71 0.61 <10 <1 
6/26/00 9:00 
6/26/00 10:00 D · 24 1560 7.6 8.6 2.0 0.45 0.12 1.50 1.95 0.80 13 8 

I 
6/27/00 9:00 

Rattlesnake Canyon Wash 
RCWF26 6/20/00 10:00 Part 3 8.90 2.01 <0.05 2.20 4.21 2.60 

6/20/00 12:00 

I 6/21/00 19:00 Part 3 4.80 1.08 <0.05 3.60 4.68 2.45 
6/22/00 2:00 
6/22/00 10:00 D 24 1210 140 8.0 8.80 1.99 0.24 4.30 6.29 3.06 190 150 
6/23/00 9:00 
6/23/00 10:00 D 24 1060 270 8.4 11.00 2.48 0.39 3.10 5.58 3.67 300 64 
6/24/00 9:00 
6/24/00 9:15 Part 875 1000 8.6 10.00 2.26 0.69 4.50 6.76 4.28 720 91 

• 6/24/00 10:00 D 24 1100 120 8.3 13.00 2.94 0.21 4.30 7.24 3.06 250 36 
6/25/00 9:00 
6/25/00 10:00 Part 9.70 2.19 0.08 5.00 7.19 5.51 
6/25/00 20:00 Part 7.00 1.58 0.16 4.70 6.28 5.81 
6/26/00 1:00 Part 3 6.20 1.40 0.06 7.30 8.70 2.60 
6/26/00 3:00 
6/26/00 6:00 Part 3 1050 110 8.2 5.30 1.20 0.10 7.30 8.50 3.67 280 36 
6/26/00 9:00 

I 6/26/00 10:00 D 24 1090 130 8.3 16.00 3.61 0.42 2.90 6.51 3.37 0.630 275 41 
6/27/00 9:00 
6/26/00 10:00 DUP 24 1080 29 8.3 14.00 3.16 0.41 2.80 5.96 3.06 254 40 

I 6/27/00 9:00 
65" RCP dis Bryan Avenue 

DSBRCP 6/20/00 10:00 Part 6 800 2.20 8.5 0.47 0.11 <0.05 <0.20 0.31 0.12 <10 <1 

I 
6/20/00 15:00 
6/20/00 10:00 D 24 790 4.0 8.4 2.00 0.45 <0.05 <0.20 0.65 0.31 <10 <1 
6/21/00 9:00 
6/21/00 10:00 Part 4 565 13.0 7.8 8.40 1.90 0.13 1.60 3.50 1.38 14 9 -

I 
6/21/00 13:00 
6/21/00 17:00 Part 17 845 2.1 8.4 2.10 0.47 <0.05 0.27 0.74 0.31 <10 <1 
6/22/00 9:00 
6/22/00 9:50 Part 850 1.3 8.2 1.50 0.34 <0.05 <0,20 0.54 0.12 <10 <1 
6/22/00 10:00 D 24 850 1.3 8.4 1.80 0.41 <0.05 <0.20 0.61 0.15 <10 <1 
6/23/00 9:00 
6/23/00 10:00 D 24 760 12.0 8.4 4.00 0.90 0.09 6.00 6.90 1.84 22 19 
6/24/00 9:00 
6/24/00 10:00 SUB 3 0.44 0.10 <0.05 1.30 1.40 3.67 
6/24/00 12:00 •• 6/25/00 10:00 D 24 740 20.0 7.6 3.10 0.70 0.94 7.20 7.90 3.37 11 9 
6/26/00 9:00 
6/26/00 10:00 D 24 590 3.0 8.4 14.00 3.16 0.31 1.80 4.96 4.90 <10 <1 
6/27/00 9:00 

• Appendix A 
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I 2000 Peters Canyon Wash / San Diego Creek Nutrient Study 
Peters Canyon Wash Watershed 

STATION DATE TIME SAMPLES EC Turb pH N03 N03 as N NH3 as N TKN TN P04 o-P04 TSS vss 
Type # µmhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

Central Irvine Channel • CICF25 6/19/00 12:00 Part 4 1730 2.7 9.2 120.00 27.10 0.36 2.10 29.20 1.25 0.250 <10 <1 
6/19/00 15:00 
6/19/00 16:00 D 6 1780 11.0 9.0 130.00 29.35 0.30 2.50 31.85 1.84 0.411 25 19 
6/19/00 21 :00 
6/19/00 22:00 D 8 1770 4.7 8.1 120.00 27.10 0.37 1.80 28.90 3.98 1.260 <10 <1 
6/20/00 5:00 
6/20/00 6:00 D 4 1720 28.0 8.5 110.00 24.84 0.31 2.20 27.04 3.67 0.992 34 18 
6/20/00 9:00 
6/20/00 10:00 D 6 1600 11.0 9.0 26.00 5.87 0.29 2.40 8.27 1.99 0.317 29 13 

I 6/20/00 15:00 
6/20/00 16:00 D 6 1450 30.0 8.9 16.00 3.61 0.19 2.10 5.71 2.23 0.368 43 20 
6/20/00 21 :00 

I 6/20/00 22:00 D 6 1430 8.7 8.2 92.00 20.77 0.13 1.30 22.07 3.37 0.914 <10 <1 
6/20/00 3:00 
6/20/00 4:00 D 6 1390 11.0 8.3 79.00 17.84 0.12 1.30 19.14 3.37 1.280 26 12 

I 
6/21/00 9:00 
6/21/00 10:00 D 6 1630 6.3 9.0 57.00 12.87 0.20 1.20 14.07 1.68 0.382 21 13 
6/21 /00 15:00 
6/21/00 16:00 D 6 1730 12.0 8.9 62.00 14.00 0.20 2.20 16.20 2.05 0.389 37 20 

I 6/21/00 21 :00 
6/21/00 22:00 D 6 1850 8.7 8.1 84.00 18.97 0.15 1.10 20.07 3.67 0.920 11 <1 
6/22/00 3:00 
6/22/00 .4:00 D 6 1800 23.0 8.1 88.00 19.87 0.12 1.20 21.07 3.67 0.916 43 18 
6/22/00 9:00 
6/22/00 10:00 D 6 1790 27.0 8.9 16.00 3.61 0.22 2.80 6.41 2.05 0.330 61 24 
6/22/00 15:00 
6/22/00 16:00 D 6 2010 27.0 8.8 88.00 19.87 0.19 3.10 22.97 1.96 0.328 43 13 • 6/22/00 21 :00 
6/22/00 22:00 D 6 1950 14.0 8.1 100.00 22.58 0.15 2.70 25.28 3.98 0.939 26 7 
6/23/00 3:00 
6/23/00 4:00 D 6 1800 60.0 8.1 100.00 22.58 0.14 3.40 25.98 5.81 0.977 140 33 
6/23/00 9:00 
6/23/00 10:00 D 6 1670 50.0 9.0 15.00 3.39 0.23 2.60 5.99 2.54 0.386 82 28 
6/23/00 15:00 

I 6/23/00 16:00 D 6 1890 50.0 9.0 14.00 3.16 0.26 4.00 7.16 2.60 0.345 53 14 
6/23/00 21 :00 
6/23/00 22:00 D 6 2870 25.0 8.1 26.00 5.87 0.19 6.90 12.77 4.28 1.350 25 10 

I 6/24/00 3:00 
6/24/00 4:00 D 6 1880 37.0 8.3 19.00 4.29 0.16 2.60 6.89 3.98 0.891 55 10 
6/24/00 9:00 

I 
6/24/00 10:00 D 6 1780 30.0 9.2 62.00 14.00 0.24 4.30 18.30 1.77 0.292 30 9 
6/24/00 15:00 
6/24/00 16:00 D 6 1910 55.0 8.9 70.00 15.81 0.19 3.20 19.01 1.99 0.338 18 4 
6/24/00 21 :00 

I 6/24/00 22:00 D 6 1860 18.0 8.1 79.00 17.84 0.15 2.00 19.84 3.37 0.906 36 12 
6/25/00 3:00 
6/25/00 4:00 D 6 1780 50.0 8.4 75.00 16.94 0.12 3.10 20.04 3.67 0.885 <10 <1 
6/25/00 9:00 
6/25/00 10:00 Part 1710 55.0 8.9 21.00 4.74 0.23 3.10 7.84 2.36 48 12 
6/26/00 9:36 Part 1 1610 27.0 8.8 20.00 4.52 0.15 2.20 6.72 2.66 0.657 29 12 

• 
I Appendix A 
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2000 Peters Canyon Wash / San Diego Creek Nutrient Study 
Peters Canyon Wash Watershed 

STATION DATE TIME SAMPLES EC Turb pH N03 N03 as N NH3 as N TKN TN P04 o-P04 TSS vss 
Type # µmhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

• Central lrvine~Channel 
CICF25 6/26/00 10:00 D 6 1840 55.0 9.0 34.00 7.68 0.18 3.10 10.78 2.94 0.384 82 24 

6/26/00 15:00 
6/26/00 16:00 D 7 2200 50.0 8.5 140.00 31.61 0.14 4.30 35.91 2.85 0.572 52 20 
6/26/00 22:00 
6/27/00 10:00 D 6 2040 280.0 8.7 48.00 10.84 0.67 8.90 19.74 7.96 0.674 460 110 
6/27/00 15:00 
6/27/00 16:00 D 6 2100 95.0 8.9 120.00 27.10 0.22 6.30 33.40 3.37 0.465 98 28 
6/27/00 21:00 
6/27/00 22:00 D 6 2010 21.0 8.2 57.00 12.87 0.16 2.70 15.57 4.28 1.170 20 18 
6/28/00 3:00 
6/28/00 4:00 D 6 1880 230.0 8.3 42.00 9.48 0.13 4.20 13.68 6.43 1.100 310 280 
6/28/00 9:00 

I 6/28/00 10:00 D 6 1850 380.0 8.7 100.00 22.58 0.46 7.70 30.28 7.96 0.809 490 126 
6/28/00 15:00 
6/28/00 16:00 D 6 1880 140.0 8.8 120.00 27.10 0.18 3.30 30.40 3.67 0.469 160 46 

I 
6/28/00 21 :00 
6/28/00 22:00 D 6 1710 19.0 8.3 70.00 15.81 0.13 2.50 18.31 4.59 1.480 12 8 
6/29/00 3:00 
6/29/00 4:00 D 6 1610 160.0 8.3 57.00 12.87 0.10 2.60 15.47 4.59 1.090 76 21 

I 6/29/00 9:00 
6/29/00 10:00 D 6 1590 100.0 8.9 44.00 9.94 0.29 4.40 14.34 3.00 12(• 23 
6/29/00 15:00 
6/29/00 16:00 D 6 1610 60.0 8.8 53.00 11.97 0.20 4.30 16.27 2.14 6''. 7 
6/29/00 21 :00 
6/29/00 22:00 D 6 2340 22.0 8.1 30.00 6.77 0.14 2.70 9.47 3.98 :~t. 14 
6/30/00 3:00 

• 6/30/00 4:00 D 6 1950 110.0 8.1 28.00 6.32 0.12 3.80 10.12 5.20 i ,~;~:. 3-" 
6/30/00 9:00 

El Modena Irvine Channel 
MIRF07 6/20/00 10:00 D 24 1210 17.0 8.5 10.00 2.26 0.34 2.10 4.36 1.10 ?:. 21 

6/21/00 9:00 
6/21/00 10:00 D 24 1380 7.1 8.6 6.60 1.49 0.53 4.80 6.29 1.32 ·::., 1, 
6/22/00 9:00 
6/22/00 10:00 D 24 1360 8.7 8,6 10.00 2.26 0.34 2.30 4.56 1.32 <·?t. <", 

I 6/23/00 9:00 
6/23/00 10:00 D 24 1390 11.0 8.5 13.00 2.94 0.22 1.40 4.34 1.22 <"'.(: <1 
6/24/00 9:00 

I 6/24/00 10:00 D 24 1380 5.0 8.5 5.30 1.20 0.95 5.50 6.70 1.25 <10 <1 
6/25/00 9:00 
6/24/00 10:00 DUP 24 1390 12.0 8.5 5.30 1.20 0.94 5.51 6.71 1.19 <10 <1 

I 
6/25/00 9:00 
6/25/00 10:00 D 24 1300 6.5 8.6 2.80 0.63 0.77 3.80 4.43 1.19 <10 <1 
6/26/00 9:00 
6/26/00 10:00 D 24 1530 6.5 8.5 7.00 1.58 0.53 2.40 3.98 1.04 10 9 -, 6/27/00 9:00 

• 
I Appendix A 
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I 2000 Peters Canyon Wash I San Diego Creek Nutrient Study 
Peters Canyon Wash Watershed 

STATION DATE TIME SAMPLES EC Turb pH N03. N03 as N NH3 as N TKN TN P04 o-P04 TSS vss 
Type # µmhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

Como Storm Channel • Como 6/19/00 12:00 Part 22 2700 2.7 8.3 75.00 16.94 <0.05 0.39 17.33 0.06 > 0;130 <10 <1 
6/20/00 9:00 
6/20/00 10:00 D 24 2470 3.2 8.4 79.00 17.84 <0.05 0.35 18.19 0.15 <10 <1 
6/21/00 9:00 
6/21/00 10:00 D 24 2840 2.3 8.4 75.00 16.94 <0.05 0.42 17.36 ##### <10 <1 
6/22/00 9:00 
6/22/00 10:00 D 24 2820 2.0 8.4 79.00 17.84 <0.05 0.51 18.35 0.06 <10 <1 
6/23/00 9:00 
6/22/00 10:00 DUP 24 2780 2.3 8.4 79.00 17.84 <0.05 0.69 18.53 0.06 <10 <1 
6/23/00 9:00 • 6/23/00 10:00 D 24 2840 4.3 8.3 75.00 16.94 <0.05 0.56 17.50 0.06 <10 <1 
6/24/00 9:00 

I 6/24/00 10:00 Part 4 2720 7.9 8.5 53.00 11.97 <0.05 0.73 12.70 0.09 <10 <1 
6/24/00 13:00 
6/25/00 9:00 Part. 2760 10.7 8.4 57.00 12.87 <0.05 0.70 13.57 0.12 15 7 

I 
6/26/00 10:00 D 24 2770 5.1 8.3 75.00 16.94 <0.05 0.30 17.24 0.09 <10 <1 
6/27/00 9:00 

Santa Ana - Santa Fe Channel 
F10 6/20/00 10:00 D 24 1790 2.1 7.9 66.00 14.90 <0.05 0.23 15.13 0.15 <10 <1 

I 6/21/00 9:00 
6/21/00 10:00 D 24 2190 1.1 7.9 66.00 14.90 <0.05 0.47 15.37 0.12 <10 <1 
6/22/00 9:00 
6/22/00 10:00 D 24 2120 1.1 7.9 66.00 14.90 <0.05 0.36 15.26 0.09 <10 <1 
6/23/00 9:00 
6/23/00 10:00 D 24 2080 3.5 7.9 17.00 3.84 <0.05 0.50 4.34 0.12 <10 <1 
6/24/00 9:00 

6/24/00 10:00 D 24 2090 6.9 7.9 57.00 12.87 <0.05 0.59 13.46 0.15 <10 <1 • 6/25/00 9:00 
6/25/00 10:00 D 24 2060 3.6 7.8 66.00 14.90 <0.05 0.72 15.62 0.21 <10 <1 
6/26/00 9:00 
6/26/00 10:00 D 24 2010 4.6 7.8 62.00 14.00 <0.05 0.26 14.26 0.21 <10 <1 
6/27/00 9:00 

F06P08 at Moulton Parkway 
F06P08 6/20/00 10:00 D 24 3130 1.1 8.1 62.00 14.00 <0.05 0.20 14.20 0.55 <10 <1 

I 6/21/00 9:00 
6/21/00 10:00 D 24 3640 0.4 8.1 66.00 14.90 <0.05 0.63 15.53 0.52 13 13 
6/22/00 9:00 

I 6/22/00 10:00 D 24 2430 0.8 8.1 66.00 14.90 <0.05 0.20 15.10 0.43 <10 <1 
6/23/00 9:00 
6/23/00 10:00 D 24 3630 2.4 8.1 70.00 15.81 <0.05 0.32 16.13 0.49 <10 <1 

I 
6/24/00 9:00 
6/24/00 10:00 D 24 3480 4.5 8.1 62.00 14.00 <0.05 0.39 14.39 0.52 12 7 
6/25/00 9:00 

6/25/00 10:00 D 24 3460 1.1 8.0 66.00 14.90 <0.05 0.43 15.33 0.73 <10 <1 

I 6/26/00 9:00 
6/26/00 10:00 D 24 3620 1.0 8.0 66.00 14.90 0.07 0.35 15.25 0.52 <10 <1 
6/27/00 9:00 

• 
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2000 Peters Canyon Wash / San Diego Creek Nutrient Study 
Peters Canyon Wash Watershed 

STATION DATE TIME SAMPLES EC Turb pH N03 N03 as N NH3 as N TKN TN P04 o-P04 TSS vss 
Type # µmhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

••• Valencia Channel 
VALS02 6/19/00 13:00 Part 21 2740 1.4 8.2 66.00 14.90 <0.05 0.49 15.39 0.73 0.205 <10 <1 

6/20/00 9:00 
6/20/00 10:00 D 24 2380 2.3 8.2 66.00 14.90 <0.05 0.42 15.32 0.73 <10 <1 

6/21/00 9:00 
6/21/00 10:00 D 24 2850 4.4 8.3 66.00 14.90 <0.05 - 0.64 15.54 0.70 <10 <1 

6/22/00 9:00 
6/22/00 10:00 D 24 2800 2.0 8.2 70.00 15.81 <0.05 0.58 16.39 0.58 <10 <1 

6/23/00 9:00 
6/23/00 10:00 D 24 2780 5.7 8.2 66.00 14.90 <0.05 1.30 16.20 0.89 <10 <1 

6/24/00 9:00 
6/24/00 10:00 D 24 2780 6.4 8.3 70.00 15.81 <0.05 0.57 16.38 0.77 <10 <1 

6/25/00 9:00 
6/25/00 10:00 D 24 2740 2.8 8.2 75.00 16.94 <0.05 0.60 17.54 0.67 <10 <1 

6/26/00 9:00 
6/26/00 10:00 D 24 2790 5.4 8.2 66.00 14.90 0.07 0.48 15.38 0.80 <10 <1 

I 
6/27/00 9:00 

Warner Stonn Drain 
WARF06 6/19/00 12:00 Part 22 2590 1.5 8.0 66.00 14.90 <0.05 0.34 15.24 0.64 0.189 <10 <1 

6/20/00 9:00 

I 6/20/00 10:00 D 24 2340 5.5 8.0 66.00 14.90 <0.05 0.38 15.28 0.64 10 8 
6/21/00 9:00 
6/21/00 10:00 D 24 2740 4.9 8.0 62.00 14.00 <0.05 0.20 14.20 0.67 <10 <1 

6/22/00 9:00 
6/22/00 10:00 Part 4 2490 5.1 8.2 57.00 12.87 <0.05 0.73 13.60 0.67 <10 <1 

6/22/00 14:00 
6/23/00 10:00 D 24 2620 6.4 7.9 57.00 12.87 <0.05 0.43 13.30 0.73 12 7 

• 6/24/00 9:00 
6/23/00 10:00 DUP 24 2560 5.1 8.0 57.00 12.87 <0.05 0.73 13.60 0.70 <10 <1 
6/24/00 9:00 
6/24/00 10:00 D 24 2660 6.5 8.0 62.00 14.00 · <0.05 0.96 14.96 0.73 <10 <1 
6/25/00 9:00 
6/25/00 9:00 D 24 2630 4.2 7.9 66.00 14.90 <0.05 0.67 15.57 0.64 <10 <1 
6/26/00 10:00 
6/26/00 10:00 D 24 2710 5.3 7.9 62.00 14.00 <0.05 0.20 14.20 0.70 <10 <1 

I 6/27/00 9:00 
Construction Circle Drain 

Const Cir 6/19/00 10:00 D 24 5250 280 8.5 110.00 24.84 <0.05 0.84 25.68 0.58 <0.01 350 40 

I 6/20/00 9:00 
6/20/00 10:00 D 24 4690 99 8.3 110.00 24.84 <0.05 0.83 25.67 0.49 140 30 
6/21/00 9:00 

I 
6/22/00 10:00 Part 5 5910 85 8.2 130.00 29.35 <0.05 0.80 30.15 0.46 110 37 
6/22/00 15:00 
6/23/00 10:00 D 24 5410 130 8.4 97.00 21.90 <0.05 1.60 23.50 1.10 180 33 
6/24/00 9:00 

I 6/24/00 10:00 D 24 5820 31 8.2 120.00 27.10 <0.05 0.69 27.79 0.43 36 12 
6/25/00 9:00 
6/25/00 10:00 D 24 5020 100 8.2 92.00 20.77 <0.05 2.50 23.27 1.29 150 32 
6/26/00 9:00 
6/26/00 10:00 Part 22 5570 160 8.4 92.00 20.77 <0.05 1.30 22.07 1.32 0.047 180 34 
6/27/00 7:00 

• 
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2000 Peters Canyon Wash/ San Diego Creek Nutrient Study 
Peters Canyon Wash Watershed 

STATION DATE TIME SAMPLES EC Turb pH N03 N03 as N NH3 as N TKN TN P04 o-P04 TSS vss 
Type # µmhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

Peters Canyon Wash at Barranca Parkway • BARSED 6/19/00 11 :00 Part 5 2350 27.0 8.6 44.00 9.94 0.07 1.40 11.34 0.73 0.087 50 20 
6/19/00 15:00 
6/19/00 16:00 D 6 2310 13.0 8.7 48.00 10.84 <0.05 0.83 11.67 0.70 0.145 25 17 
6/19/00 21 :00 
6/19/00 22:00 D 6 2360 13.0 8.3 44.00 9.94 0.06 1.30 11.24 0.80 0.178 21 16 
6/20/00 3:00 

6/20/00 4:00 D 6 2400 27.0 8.3 44.00 9.94 0.05 1.10 11.04 0.80 0.131 61 25 
6/20/00 9:00 
6/20/00 10:00 D 6 2170 30.0 8.6 37.00 8.35 <0.05 1.20 9.55 0.98 0.120 72 23 
6/20/00 15:00 
6/20/00 16:00 Part 3 38.00 8.58 <0.05 0.77 9.35 0.67 0.120 

6/20/00 18:00 
6/21/00 10:00 D 6 2480 23.0 8.5 44.00 9.94 <0.05 0.63 10.57 0.58 0.104 44 16 
6/21/00 15:00 
6/21/00 16:00 D 6 2440 32.0 8.5 48.00 10.84 <0.05 0.70 11.54 0.70 0.134 41 12 
6/21 /00 21 :00 
6/21/00 22:00 D 6 2530 6.2 8.3 44.00 9.94 <0.05 0.60 10.54 0.70 0.156 <10 <1 

6/22/00 3:00 

6/22/00 4:00 D 6 2610 4.0 8.2 48.00 10.84 <0.05 0.71 11.55 0.67 0.136 <10 <1 
6/22/00 9:00 
6/22/00 10:00 D 6 2690 11.0 8.5 42.00 9.48 <0.05 0.87 10.35 0.55 0.098 <to <1 
6/22/00 15:00 
6/22/00 16:00 D 6 2400 23.0 8.4 40.00 9.03 <0.05 1.10 10.13 0.61 0.103 12 12 
6/22/00 21:00 
6/22/00 22:00 D 6 2700 6.9 8.2 40.00 9.03 <0.05 0.80 9.83 0.70 0.150 <to ··<1 

6/23/00 3:00 
6/23/00 4:00 D 6 2740 9.5 8.1 42.00 9.48 0.06 1.10 10.58 0.70 0.130 ; ;!'4 HJ • 6123/00 9:00 
6/23/00 10:00 D 6 2590 7.5 8.5 44.00 9.94 <0.05 0.87 10.81 0.46 0.090 13 2 
6/23/00 15:00 28 ~· ~, 
6/23/00 16:00 D 6 2570 9.7 8.5 30.00 6.77 <0.05 0.89 7.66 0.52 0.111 <10 <1 
6/23/00 21 :00 i3 ! : 

6/23/00 22:00 D 6 2620 9.7 8.2 44.00 9.94 <0.05 4.00 13.94 0.64 0.131 13 6 
6/24/00 3:00 ··1(' 

i 6/24/00 4:00 D 6 2580 50.0 8.3 44.00 9.94 0.05 0.98 10.92 0.77 0.136 41 10 
6/24/00 9:00 
6/24/00 10:00 D 6 2530 11.0 8.0 33.00 7.45 <0.05 1.30 8.75 0.49 0.108 15 6 

I 6/24/00 15:00 1 cj 
6/24/00 16:00 D 6 2470 9.3 8.6 28.00 6.32 <0.05 1.40 7.72 0.67 0.167 11 9 
6/24/00 21 :00 

I 
6/24/00 22:00 D 6 2490 10.3 8.2 31.00 7.00 <0.05 0.98 7.98 0.64 0.158 18 13 
6/25/00 3:00 
6/25/00 4:00 D 6 2600 6.5 8.2 40.00 9.03 0.06 1.10 10.13 0.58 0.147 <10 <1 
6/25/00 9:00 

I 6/25/00 10:00 D 6 2570 7.6 8.5 44.00 9.94 <0.05 1.50 11.44 0.52 :;;.s100§ <10 <1 
6/25/00 15:00 
6/25/00 16:00 D 6 2600 8.6 8.5 44.00 9.94 <0.05 1.30 11.24 0.67 0.140 <10 <1 
6/25/00 21 :00 
6/25/00 22:00 D 6 2650 8.4 8.2 44.00 9.94 <0.05 1.10 11.04 0.67 0.166 11 9 
6/26/00 3:00 
6/26/00 4:00 D 6 2710 14.0 8.2 48.00 10.84 <0.05 0.76 11.60 0.67 0.155 13 7 
6/26/00 9:00 
6/26/00 10:00 D 6 2490 36.0 8.5 48.00 10.84 <0.05 1.10 11.94 0.77 0.090 43 13 
6/26/00 15:00 • 6/26/00 16:00 Part 3 2460 15.0 8.6 44.00 9.94 0.13 0.70 10.64 0.73 <0.01 23 15 
6/26/00 18:00 
6/26/00 23:00 Part 5 2510 12.0 8.2 41.00 9.26 0.07 0.61 9.87 0.73 0.145 15 7 
6/27/00 3:00 
6/27/00 4:00 D 6 2580 15.0 8.2 44.00 9.94 0.06 0.94 10.88 0.67 0.131 20 1 
6/27/00 9:00 

• Appendix A 
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I 2000 Peters Canyon Wash / San Diego Creek Nutrient Study 
San DieQO Creek Watershed 

STATION DATE TIME SAMPLES EC Turb pH N03 N03aS N NH3 as N TKN TN PO, o-PO, TSS vss 
Type # µmhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

• San Diego Creek-at Harvard Avenue 
WYLSED 6/19/00 16:00 D 6 1980 3.0 8.3 75.00 16.94 <0.05 0.68 17.62 0.09 <0.01 <10 <1 

6/19/00 21:00 
6/19/00 22:00 D 6 2030 2.6 8.1 75.00 16.94 <0.05 0.65 17.59 0.15 <0.01 <10 <1 
6/20/00 3:00 
6/20/00 4:00 Part 4 2010 1.4 8.0 70.00 15.81 <0.05 0.68 16.49 0.15 <0.01 <10 <1 
6/20/00 7:00 
6/20/00 10:00 D 6 1750 7.9 8.2 62.00 14.00 <0.05 0.67 14.67 0.12 0.014 52 22 
6/20/00 15:00 
6/20/00 10:00 Dup _ 6 38.00 8.58 <0.05 0.20 8.78 0.12 <0.01 
6/20/00 15:00 • 6/20/00 16:00 D 6 1680 4.2 8.3 37.00 8.35 <0.05 0.60 8.95 0.18 <0.01 14 9 
6/20/00 21 :00 

I 6/20/00 22:00 D 6 1790 4.0 8.1 79.00 17.84 <0.05 0.55 18.39 0.09 <0.01 <10 <1 
6/21/00 3:00 

6/21/00 4:00 D 6 1800 3.0 8.1 62.00 14.00 <0.05 0.48 14.48 0.12 0.010 <10 <1 

I 
6/21/00 9:00 
6/21/00 10:00 D 6 2000 4.7 8.3 66.00 14.90 <0.05 1.10 16.00 0.21 0.012 28 13 
6/21/00 15:00 
6/21/00 16:00 D 6 1970 5.0 8.3 66.00 14.90 <0.05 0.94 15.84 0.12 <0.01 <10 <1 

I 6/21/00 21 :00 
6/21/00 22:00 D 6 2020 2.4 8.2 70.00 15.81 <0.05 0.80 16.61 0.12 <0.01 <10 <1 
6/22/00 3:00 
6/22/00 4:00 D 6 2060 2.3 8.2 66.00 14.90 <0.05 0.68 15.58 0.09 <0.01 <10 <1 
6/22/00 9:00 
6/22/00 10:00 D 6 1960 6.6 8.3 62.00 14.00 <0.05 0.82 14.82 0.09 <0.01 17 10 
6/22/00 15:00 
6/22/00 16:00 D 6 2080 5.1 8.4 70.00 15.81 <0.05 0.87 16.68 0.09 <0.01 <10 <1 • 6/22/00 21 :00 
6/22/00 22:00 D 6 2190 3.7 8.2 79.00 17.84 <0.05 0.71 18.55 0.12 <0.01 <10 <1 
6/23/00 3:00 
6/23/00 4:00 D 6 2290 3.6 7.5 37.00 8.35 <0.05 0.63 8.98 0.12 <0.01 <10 <1 
6/23/00 9:00 
6/23/00 10:00 D 6 2040 8.7 8.3 17.00 3.84 <0.05 1.10 4.94 0.12 <0.01 19 4 
6/23/00 15:00 

I 6/23/00 16:00 D 6 2020 7.6 8.3 13.00 2.94 <0.05 0.90 3.84 0.12 <0.01 13 4 
6/23/00 21:00 
6/23/00 22:00 D 6 2070 7.8 8.2 30.00 6.77 0.06 0.94 7.71 0.09 <0.01 19 11 

I 6/24/00 3:00 
6/24/00 4:00 D 6 2090 6.2 8.2 19.00 4.29 <0.05 1.00 5.29 0.15 <0.01 <10 <1 
6/24/00 9:00 

I 
6/24/00 10:00 D 6 2100 4.5 8.3 75.00 16.94 <0.05 0.86 17.80 0.09 0.010 <10 <1 
6/24/00 15:00 
6/24/00 16:00 D 6 2090 6.6 8.3 75.00 16.94 <0.05 0.92 17.86 0.12 0.010 <10 <1 
6/24/00 21 :00 

I 6/24/00 22:00 D 6 2150 11.0 8.2 75.00 "16.94 0.06 0.76 17.70 0.15 0.012 <10 <1 
6/25/00 3:00 
6/25/00 4:00 D 6 2180 5.3 8.2 66.00 14.90 <0.05 0.80 15.70 0.12 0.013 <10 <1 
6/25/00 9:00 

•• 
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2000 Peters Canyon Wash / San Diego Creek Nutrient Study 
San Diego Creek Watershed 

STATION DATE TIME SAMPLES EC Turb pH N03 N03aS N NH3 as N TKN TN PO, o-PO, TSS vss 
Type # µmhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

San Diego Creek at Harvard Avenue • WYLSED 6/25/00 10:00 D 6 2040 11.0 8.3 14.00 3.16 <0.05 1.00 4.16 0.21 18 6 
6/25/00 15:00 
6/25/00 16:00 D 6 2030 5;8 8.3 21.00 4.74 <0.05 1.10 5.84 0.21 <0.01 11 9 
6/25/00 21 :00 
6/25/00 22:00 D 6 2100 4.2 8.1 19.00 4.29 0.07 0.97 5.26 0.12 0.010 <10 <1 
6/26/00 3:00 
6/26/00 4:00 D 6 2090 5.6 8.2 29.00 6.55 <0.05 0.74 7.29 0.12 0.012 <10 <1 
6/26/00 9:00 
6/26/00 10:00 D 6 2060 5.1 8.3 62.00 14.00 <0.05 0.64 14.64 0.09 <0.01 16 9 
6/26/00 15:00 
6/26/00 16:00 D 6 2150 5.5 8.2 79.00 17.84 <0.05 0.53 18.37 0.06 <0.01 <10 <1 
6/26/00 21 :00 
6/26/00 22:00 D 6 2030 12.0 8.3 70.00 15.81 <0.05 0.82 16.63 0.15 <0.01 36 13 
6/27/00 3:00 
6/27/00 4:00 D 6 2200 5.1 8.2 75.00 16.94 <0.05 0.69 17.63 0.09 <0.01 <10 <1 

I 
6/27/00 9:00 

Lane Channel 
LANFOB 6/20/00 10:20 Part 1 6420 7.4 8.1 17.00 3.84 <0.05 1.60 5.44 0.34 30 22 

6/20/00 10:00 D 24 5340 14.0 8.5 13.00 2.94 <0.05 1.30 4.24 0.40 49 25 

I 6/21/00 9:00 
6/21 /00 10:00 D 24 5370 33.0 8.3 32.00 7.23 <0.05 1.70 8.93 · 1.32 155 33 
6/22/00 9:00 
6/21/00 10:00 DUP 24 5310 67.0 8.3 24.00 5.42 <0.05 1.40 6.82 1.10 160 42 
6/22/00 9:00 
6/22/00 10:00 D 24 5640 41.0 8.4 20.00 4.52 <0.05 1.30 5.82 1.10 78 22 
6/23/00 9:00 
6/23/00 10:00 D 24 5600 23.0 8.3 40.00 9.03 0.07 2.20 11.23 1.04 45 12 • 6/24/00 9:00 
6/24/00 10:00 D 24 5380 27.0 8.4 26.00 5.87 0.10 1.50 7.37 1.25 50 15 
6/25/00 9:00 
6/25/00 10:00 D 24 4930 17.0 8.3 21.00 4.74 0.14 1.40 6.14 0.98 33 26 
6126100 9:00 
6/25/00 10:00 DUP 24 4910 19.0 8.3 22.00 4.97 0.14 1.60 6.57 1.04 24 11 
6/26/00 9:00 

I 6/26/00 10:00 D 24 5370 18.0 8.4 24.00 5.42 0.12 0.73 6.15 0.92 31 13 
6/27/00 9:00 

Barranca Channel 

I BC2F09 9/14/99 7:41 D 3810 14 7.8 <0.44 0.10 0.306 0.173 0.27 1.03 13 
9/15/99 7:49 D 1 2920 9.7 7.7 2.95 0.67 0.185 o.n 1.44 0.245 16 10 
9/16/99 7:48 D 3730 7.6 7.8 0.44 0.10 0.124 0.83 0.93 0.245 140 8 

I 
9/17/99 7:57 D 3450 13 7.7 3.78 0.85 0.241 1.03 1.88 0.278 19 15 
9/18/99 7:49 D 3310 14 7.7 6.03 1.36 0.298 0.92 2.28 0.214 25 13 
9/19/99 7:48 D 1 3320 12 7.8 2.2 0.50 0.519 1.02 1.52 0.275 28 <22 
9/20/99 7:56 D 1 3120 20 7.8 1.85 0.42 0.301 1.1 1.52 0.337 26 11 

I San Joaquin Channel 
SJQF14 6/20/00 9:20 D 1490 3.0 7.8 19.00 4.29 0.08 1.00 5.29 1.25 <10 <1 

6/21/00 8:35 D 1 1310 3.9 7.8 15.00 3.39 0.08 0.82 4.21 1.19 <10 <1 
6/22/00 na D 1 1490 7.4 7.8 18.00 4.06 0.07 0.75 4.81 1.41 <10 <1 
6/23/00 8:07 D 1 1540 6.3 7.7 18.00 4.06 0.12 0.93 4.99 1.68 <10 <1 
6/24/00 8:42 D 1490 5.4 7.8 18.00 4.06 0.11 1.40 5.46 1.38 <10 <1 
6/25/00 8:15 D 1 1540 12.0 7.8 <0.44 <0.10 0.13 1.10 1.20 1.32 <10 <1 
6/26/00 8:30 D 1590 6.5 7.7 22.00 4.97 0.11 1.00 5.97 1.16 <10 <1 
6127100 8:56 D 1 1570 7.1 7.8 18.00 4.06 0.09 1.00 5.06 1.25 <10 <1 

• 
I Appendix A 
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2000 Peters Canyon Wash/ San Diego Creek Nutrient Study 
San Diego Creek Watershed 

STATION DATE TIME SAMPLES EC Turb pH N03 NO,as N NH3 as N TKN TN PO, o-PO, TSS VSS 

Type # µmhos NTU mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L 

• Sand Canyon Channel 
SCCF15 6/20/00 8:30 D 2460 4.1 8.1 0.70 0.16 <0.05 0.35 0.51 0.83 11 11 

6/21/00 7:45 D 2140 4.9 8.1 <0.44 0.10 <0.05 0.32 0.42 0.86 <10 <1 

6/22/00 NA D 2430 9.9 8.2 1.00 0.23 <0.05 3.60 3.83 0.86 12 7 

6/23/00 7:15 D 1 2350 11.0 8.0 <0.44 0.10 <0.05 0.27 0.37 0.95 22 <5 
6/24/00 7:36 D 1 2340 4.4 8.1 <0.44 0.10 <0.05 0.42 0.52 0.92 <10 <1 

6/25/00 7:24 D 2340 13.0 8.0 <0.44 0.10 <0.05 0.39 0.49 1.01 15 <10 
6/26/00 7:50 D 1 2390 8.4 8.0 <0.44 0.10 <0.05 0.31 0.41 0.98 10 7 
6/27/00 8:09 D 1 2560 5.9 8.1 <0.44 0.10 <0.05 0.40 0.50 0.77 <10 <1 

San Diego Creek at Campus Drive 
SDMF05 6/19/00 11 : 00 Part 5 2990 44 8.4 11.00 2.48 0.18 1.90 4.38 0.73 0.027 74 30 

6/19/00 15:00 
6/19/00 16:00 D 6 2930 25 8.7 11.00 2.48 <0.05 1.60 4.08 0.55 0.010 62 30 
6/19/00 21:00 
6/19/00 22:00 D 6 2940 38 8.6 11.00 2.48 <0.05 1.80 4.28 0.64 <0.01 68 30 
6/20/00 3:00 
6/20/00 4:00 D 6 2920 41 8.5 9.70 2.19 0.14 2.10 4.29 0.70 0.014 65 30 
6/20/00 9:00 
6/20/00 4:00 DUP 6 3010 42 8.4 11.00 2.48 0.15 2.50 4.98 0.80 0.014 65 30 
6/20/00 9:00 
6/20/00 10:00 D 6 2660 45 8.4 11.00 2.48 0.14 1.30 3.78 0.73 0.026 62 28 
6/20/00 15:00 
6/20/00 22:00 D 6 2630 34 8.7 12.00 2.71 <0.05 1.70 4.41 0.55 <0.01 66 26 
6/21/00 3:00 
6/21/00 4:00 D 6 2610 39 8.3 9.50 2.15 0.14 1.80 3.95 0.86 <0.01 61 26 
6/21/00 9:00 
6/21/00 10:00 D 6 3060 9 8.5 13.00 2.94 0.12 2.10 5.04 0.70 0.016 72 26 

• 6/21 /00 15:00 
6/21/00 16:00 D 6 3050 31 8.8 12.00 2.71 <0.05 3.00 5.71 0.70 <0.01 78 31 
6/21/00 21 :00 
6/21/00 22:00 D 6 3040 31 8.5 11.00 2.48 <0.05 2.50 4.98 0.61 <0.01 60 18 
6/22/00 3:00 
6/22/00 4:00 D 6 3060 41 8.7 12.00 2.71 <0.05 2.10 4.81 0.55 ?.o.f~~: 67 22 
6/22/00 9:00 
6/22/00 10:00 D 6 3310 54 8.4 13.00 ·2.94 0.10 2.60 5.54 0.83 0.021 66 23 
6/22/00 15:00 
6/22/00 16:00 D 6 3290 53 8.7 14.00 3.16 <0.05 3.00 6.16 0.92 <0.01 77 28 
6/22/00 21:00 
6/22/00 22:00 D 6 3320 44 8.6 9.20 2.08 <0.05 1.80 3.88 0.70 0.015 79 28 
6/23/00 3:00 
6/23/00 4:00 D 6 3350 45 8.6 11.00 2.48 <0.05 2.80 5.28 0.77 <0.01 65 23 

I 
6/23/00 9:00 
6/23/00 10:00 D 6 3140 70 8.6 11.00 2.48 0.05 0.72 3.20 0.73 <0.01 94 29 
6/23/00 15:00 
6/23/00 16:00 D 6 3110 70 8.7 15.00 3.39 <0.05 2.30 5.69 0.70 <0.01 80 24 

I 6/23/00 21 :00 
6/23/00 22:00 D 6 3130 60 8.6 14.00 3.16 <0.05 1.70 4.86 0.64 <0.01 75 20 
6/24/00 3:00 
6/24/00 4:00 D 6 3140 65 8.6 12.00 2.71 <0.05 1.80 4.51 0.58 <0.01 78 32 
6/24/00 9:00 

• 
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STATION 

SDMF05 

2000 Peters Canyon Wash / San Diego Creek Nutrient Study 
San Diego Creek Watershed 

DATE TIME SAMPLES EC Turb pH N03 N038S N NH3 as N TKN TN P04 

Type # µmhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 

San Diego Creek at Campus Drive 
6/24/00 10:00 D 6 3170 70 8.6 14.00 3.16 0.06 1.60 4.76 0.77 
6/24/00 15:00 
6/24/00 16:00 D 6 3130 65 8.6 15.00 3.39 <0.05 2.40 5.79 0.83 
6/24/00 21 :00 
6/24/00 22:00 D 6 3140 50 8.6 13.00 2.94 0.06 2.30 5.24 0.52 
6/25/00 3:00 
6/25/00 4:00 D 6 3120 60 8.5 11.00 2.48 <0.05 2.20 4.68 0.73 
6/25/00 9:00 
6/25/00 10:00 D 6 3120 65 8.5 11.00 2.48 0.08 46.00 48.48 0.77 
1:1/25/00 15:00 
6/25/00 16:00 D 6 3090 70 8.5 17.00 3.84 <0.05 1.60 5.44 0.83 
6/25/00 21 :00 
6/25/00 22:00 D 6 3140 55 8.5 15.00 3.39 <0.05 1.50 4.89 0.64 
6/26/00 3:00 

6/26/00 4:00 D 6 3060 60 8.4 13.00 2.94 <0.05 2.10 5.04 0.77 
6/26/00 9:00 
6/26/00 10:00 D 6 3100 80 8.5 13.00 2.94 0.10 2.00 4.94 0.83 
6/26/00 15:00 
6/26/00 16:00 D 6 3080 80 8.6 13.00 2.94 <0.05 2.00 4.94 0.77 
6/26/00 21 :00 
6/26/00 22:00 D 6 3100 60 8.4 13.00 2.94 <0.05 2.00 4.94 0.77 
6/27/00 3:00 
6/27/00 4:00 D 6 3060 75 8.4 13.00 2.94 <0.05 1.70 4.64 0.73 
6/27/00 9:00 

Appendix A 

o-P04 TSS vss 
mg/L mg/L mg/L 

<0.01 95 28 • <0.01 94 27 

<0.01 55 24 

<0.01 69 25 

<0.01 85 25 

<0.01 91 32 

<0.01 68 26 

0.016 70 24 

<0.01 110 31 

<0.01 120 44 

<0.01 81 25 

<0.01 84 14 

• 
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Nitrate Levels in Peters Canyon Wash and its Tributaries 
June 20 - 26, 2000 
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Nitrate Levels in Peters Canyon Wash and its Tributaries 
June 20 - 26, 2000 

65" RCP d/s Bryan 
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Nitrate Levels in Peters Canyon Wash and its Tributaries 
June 20 - 26, 2000 

Rattlesnake Canyon Wash 
Average Nitrate Concentation as N03 
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Nitrate Levels in Peters Canyon Wash and its Tributaries 
June 20 - 26, 2000 
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Nitrate Levels in Peters Canyon Wash and its Tributaries 
June 20 - 26, 2000 

El Modena Irvine Channel 
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Nitrate Levels in Peters Canyon Wash and its Tributaries 
June 20 - 26, 2000 
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Nitrate Levels in Peters Canyon Wash and its Tributaries 
June 20 - 26, 2000 

F06P08 at Moulton Parkway 
Average Nitrate Concentation as N03 
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Nitrate Levels in Peters Canyon Wash and its Tributaries 
June 20 - 26, 2000 

Santa Ana - Santa Fe Channel 
Average Nitrate Concentation as N03 
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Nitrate Levels in Peters Canyon Wash and its Tributaries 
June 20 - 26, 2000 
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Nitrate Levels in Peters Canyon Wash and its Tributaries 
June 20 - 26, 2000 

Warner Storm Drain 
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Nitrate Levels in Peters Canyon Wash and its Tributaries 
June 20 - 26, 2000 
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Nitrate Levels in Peters Canyon Wash and its Tributaries 
June 20 - 26, 2000 

Peters Canyon Wash at Barranca 
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Nitrate Levels in Peters Canyon Wash and its Tributaries 
June 20 - 26, 2000 

San Diego Creek at Harvard 
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Nitrate Levels in Peters Canyon Wash and its Tributaries 
June 20 - 26, 2000 
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Accuracy of Contract Laboratory 

Date PFRD N03 NH4-N TKN P04 O-P04 • Submitted Sam le ID 

Jun 20 WR 36239 Actual 0.73 0.26 0.73 0.35 0.114 
Reported 0.62 0.25 0.51 0.34 0.112 
Difference -0.11 -0.01 -0.22 -0.01 0.00 

% difference -15.07 -2.69 -30.14 -3.71 -1.75 
% Recovery 84.93 97.31 69.86 96.29 98.25 

Jun 21 WR 36283 Actual 36.47 1.31 1.31 1.74 0.567 
Reported 23.00 1.29 0.82 1.71 0.563 
Difference -13.47 -0.02 -0.49 -0.03 0.00 

% difference -36.93 -1.53 -37.40 -1.72 -0.71 
% Recovery 63.07 98.47 62.60 98.28 99.29 

I 
Jun 22 WR 36294 Actual 18.23 1.31 1.31 1.74 0.567 

Reported 21.00 1.33 0.59 1.71 0.581 
Difference 2.77 0.02 -0.72 -0.03 0.01 

% difference 15.19 1.53 -54.96 -1.72 2.47 

I % Recovery 115.19 101.53 45.04 98.28 102.47 

Jun 23 WR 36361 Actual 9.12 0.65 1.12 1.74 0.568 
Reported 8.40 0.61 0.94 1.74 0.60 
Difference -0.72 -0.04 -0.18 0.00 0.03 

% difference -7.89 -5.54 -16.07 0.00 5.63 

• % Recovery 92.11 94.46 83.93 100.00 105.63 

Jun 24 WR 36383 Actual 36.47 0.65 2.99 3.49 1.13 
Reported 36.00 0.77 2.20 3.37 1.49 
Difference -0.47 0.12 -0.79 -0.12 0.36 

% difference -1.29 18.00 -26.42 -3.44 31.86 
% Recovery 98.71 118.00 73.58 96.56 131.86 

I Jun 25 WR 36424 Actual 1.82 0.26 2.60 0.35 0.114 
Reported 1.70 0.33 2.50 0.34 0.12 

I Difference -0.12 0.07 -'0.10 -0.01 0.01 
% difference -6.59 28.46 -3.85 -3.71 5.26 
% Recovery 93.41 128.46 96.15 96.29 105.26 

I Jun 26 WR 36461 Actual . 3.65 0.26 1.19 0.35 0.114 
Reported 2.50 0.31 0.91 0.37 0.12 
Difference -1.15 0;05 -0;28 0:02 0.01 

-1 % difference -31.51 20.00 -23.53 4.86 5.26 
% Recovery 68.49 120.00 76.47 104.86 105.26 

Jun 27 WR 36499 Actual 36.47 1.31 10.64 3.49 1.14 
Reported 34.00 1.30 11.00 3.37 1.29 
Difference -2.47 -0.01 0.36 -0.12 0.15 

% difference -6.77 -0.76 3.38 -3.44 13.16 
% Recovery 93.23 99.24 103.38 96.56 113.16 

• Mean Recovery 88.64 107.18 76.38 98.39 107.65 

I 
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Analytical Precision of Contract Laboratory 

STATION DATE TIME SAMPLES EC Turb pH NH3 as N TKN TN o-Po. TSS vss 
Type # mhos NTU mg/L • SDMFOS 6/20/00 4:00 D 6 2920 41 8.5 9.70 0.14 2.10 4.29 0.70 0.014 65 30 

6/20/00 9:00 
SDMFOS 6/20/00 4:00 DUP 6 3010 42 8.4 11.00 0.15 2.50 4.98 0.80 0.014 65 30 

6/20/00 9:00 
"lo Difference 3.0 2.4 1.2 11.8 4.8 16.0 13.9 11.6 0.0 0.0 0.0 

LANFOB 6/21/00 10:00 D 24 5370 33.0 8.3 32.00 <0.05 1.70 8.93 1.32 155 33 
6/22/00 9:00 

r LANFOB 6/21/00 10:00 DUP 24 5310 67.0 8.3 24.00 <0.05 1.40 6.82 1.10 - 160 42 
6/22/00 9:00 

I 
"lo Difference 1.1 50.7 0.0 33.3 0.0 21.4 30.9 20.0 3.1 21.4 

Como 6/22/00 10:00 D 24 2820 2.0 8.4 79.00 <0.05 0.51 18.35 0.06 <10 <1 
6/23/00 9:00 

I Como 6/22/00 10:00 DUP 24 2780 2.3 8.4 79.00 <0.05 0.69 18.53 0.06 <10 <1 
6/23/00 9:00 

"lo Difference 1.4 13.0 0.0 0.0 0.0 26.1 1.0 0.0 0.0 0.0 

I Wamer 6/23/00 10:00 D 24 2620 6.4 7.9 57.00 <0.05 0.43 13.30 0.73 12 7 
6/24/00 9:00 

Warner 6/23/00 10:00 DUP 24 2560 5.1 8.0 57.00 <0.05 0.73 13.60 0.70 <10 <1 
6/24/00 9:00 

"lo Difference 2.3 25.5 1.3 0.0 0.0 41.1 2.2 4.3 20.0 600.0 

MIRF07 6/24/00 10:00 D 24 1380 5.0 8.5 5.30 0.95 5.50 6.70 1.25 <10 <1 
6/25/00 9:00 • MIRF07 6/24/00 10:00 DUP 24 1390 12.0 8.5 5.30 0.94 5.51 6.71 1.19 <10 <1 
6/25/00 9:00 

"lo Difference 0.7 58.3 0.0 0.0 1.2 0.2 0.1 5.0 0.0 0.0 

LANFOB 6/25/00 10:00 D 24 4930 17.0 8.3 21.00 0.14 1.40 6.14 0.98 33 26 
6/l6/00 9:00 

I LANFOB 6/25/00 10:00 DUP 24 4910 19.0 8.3 22.00 0.14 1.60 6.57 1.04 24 11 
6/26/00 9:00 

"lo Difference 0.4 10.5 0.0 4.5 0.7 12.5 6.5 5.9 37.5 136.4 

I RCWF26 6/26/00 10:00 D 24 1090 130 8.3 16.00 0.42 2.90 6.51 3.37 0.630 275 41 
6/27/00 9:00 

RCWF26 6/26/00 10:00 DUP 24 1080 29 8.3 14.00 0.41 2.80 5.96 3.06 254 40 

I 6/27/00 9:00 
"lo Difference 0.9 348.3 0.0 14.3 2.7 3.6 9.3 10.1 8.3 2.5 
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Peters Canyon Wash upstream of Rattlesnake Canyon Wash 

Peters Canyon Wash upstream of Rattlesnake Canyon Wash 
12" Palmer Bowlus Flume and ISCO Bubbler Flowmeter 
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Rattlesnake Canyon Wash 
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Peters Canyon Wash upstream of Irvine Boulevard looking downstream 
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Peters Canyon Wash downstream of Irvine Boulevard looking upstream 

65" RCP downstream of Bryan Avenue 
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Peters Canyon Wash downstream of 65" RCP outlet looking upstream 

Central Irvine Channel beneath 1-5 
ISCO Area Velocity Flowmeter 
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Peters Canyon Wash downstream of 1-5 looking downstream 

Peters Canyon Wash upstream of Walnut Avenue looking upstream 
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Peters Canyon Wash upstream of Walnut Avenue looking downstream 
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Peters Canyon Wash looking upstream from Como Storm Channel 
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Como Storm Channel looking downstream toward Peters Canyon Wash 

Como Storm Channel 
1.5' H Flume with Bubbler Flowmeter 
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Peters Canyon Wash at Como Storm Channel looking downstream 

Peters Canyon Wash at Moulton Parkway - F06P08 Stormdrain 
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F06P08 Stormdrain 
8" Palmer Bowlus Flume with Ultrasonic Flowmeter 

Santa Ana - Santa Fe Channel at Peters Canyon Wash Confluence 
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Santa Ana - Santa Fe Channel 
18" Palmer Bowlus Cutback Flume with Bubbler Flowmeter 

Agricultural field near Jamboree and Moulton Parkway 
Northeastern edge of MCAS Tustin 
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Valencia Storm Drain 
6" Parshall Flume with Ultrasonic Flowmeter 

Peters Canyon Wash downstream of Valencia Storm Drain looking downstream 
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Peters Canyon Wash upstream Warner looking downstream 
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Peters Canyon Wash just upstream of Warner Storm Drain 
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Warner Storm Drain 
Area Velocity Flowmeter 

Peters Canyon Wash upstream of Barranca Parkway looking downstream 
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Construction Circle Drain 
XL 60° V Trapezoidal Flume with Ultrasonic Flowmeter 

• 

Peters Canyon Wash at Barranca Parkway 

• 
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Peters Canyon Wash at Barranca Parkway looking downstream 

San Diego Creek at Harvard Avenue 
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Barranca Channel looking upstream from Main Street 

• 

Barranca Channel at Main Street 
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Lane Channel upstream of Jamboree Boulevard 

San Joaquin Channel looking downstream from Michaelson Avenue 
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San Diego Creek at Campus looking upstream 

San Diego Creek at Campus below bridge 
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San Diego Creek looking downstream from Campus Drive 
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Agricultural Acreage Estimates for the County of Orange Nutrient Study 
June 2000 

Source: UC C0opcrative Extension (UCCE) 

The acreage estimates below represent various agricultural acti\'ities that were most likely in place 
during the County of Orange Nutrient Study that was conducted in June 20-26. 2000. It should be noted 
that the acreage numbers are estimates and may be subject to error since no definitive drainage map or 
drain/channel outfall map was available at the time the records were compiled. The agricultural acreage 
numbers reported were compiled from the County of Orange Agricultural Commissioners records dated 
November 1999 and updated to reflect crops and acreage in place for June .'.WOO. Since the study period 
occurred four months prior, every effort was made by UCCE to reconstruct the crop composition 
upstream of the sampling stations. Crops listed here as ''miscellaneous crops .. were recorded by the 
County Agricultural Commissioner as "misc. truck", "vegetable", and "misc. vegetable ... In addition. if 
the actual crop that was in the ground at the time was unknown, UCCE designated these sites as ··misc. 
crop". 

The acreage estimates listed below each County sampling station reflect the maximum agricultural 
acreage that may have been a contributing surface water source during a significant storm event. Under 
dry conditions, such as during the June sampling period, agricultural runoff would have been minimal or 
non-existent from many sources. Crops that should have had no runoff during the sampling period 
include: box tree nurseries, avocados, strawberries, citrus, tomatoes, peppers, and cucumbers. This is 
based upon the maturity of the crop at the time of sampling and the method of irrigation applied ( drip or 
micro). 

The strawberry production season in the Newport Bay Watershed is finished in late June to early July 
depending on grower preference. The summer months are generally reserved for field tillage practices 
in preparation for September and October plantings. The acreage listed for strawberry production 
assumes that field preparation did not occur until after the June sampling period. Surface runoff, 
however, would be absent due to the continued use of drip irrigation as well as the decreased frequency 
of irrigation as the end of the growing season approaches. 

Agricultural activities upstream of the Central Irvine Channel sampling station (4) include 603 acres of 
nursery operations that have current Waste Discharge Requirements (WDRs) from RWQCB. 

Data provided for San Diego Creek at Harvard sampling station (20) includes acreage that occurs on 
channels that were not sampled under this study, such as acreage that occurs upstream at Bake and 
Dimension and acreage that occurs in Laguna Woods. Since much of this acreage occurs at input points 
well upstream of the County sampling station, there is some question as to whether or not nutrients 
added at these extreme points would degrade prior to reaching the County sampling point. 

From the September 1999 sampling period to the June 2000 sampling period, the agricultural acreage in 
the Newport Bay Watershed decreased over 1000 cropped acres to an estimated total of 6461 acres. 
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1. Peters Canyon Wash u/s Hicks Canyon Confluence 
Estimated agricultural acreage: 935 
Composition: 

Avocado 
Strawberry 
Tomatoes 
Fallow 

2. Hicks Canyon Wash at PCW 

680 acres 
131 
40 
84 

Estimated agricultural acreage: I 02 
Composition: 

Avocados 102 acres 

3. 65" RCP dis Bryan Avenue-PCW 
Estimated agricultural acreage: 150 

Beans 115 ( out of production after this crop) 
Fallow 35 

4. Central Irvine Channel at PCW 
Estimated agricultural acreage: 1905 
Composition: 

Nursery 
Peppers 
Strawberries 
Tomatoes 
Beans 
Misc. crops 

5. El Modena Irvine Channel-PCW 

604 acres (WDRs issued for this acreage) 
70 
817 
157 
165 
92 

Estimated agricultural acreage: 65 
Composition: 

Nursery 
Oranges 
Avocados 
Mixed orchard 
(Citrus/avocado) 

6. Como Storm Channel-PCW 

5 acres 
31 
5 
24 

Estimated agricultural acreage: 17 
Composition: 

Misc. crops 
Fallow 
Strawberry 

4 acres 
10 
3 

7. Santa Ana-Santa Fe Channel (Fl 0) 
Estimated agricultural acreage: 197 
Composition: 

Misc. crops 
Mixed orchard 
(Citrus/avocado) 

192 acres 
5 

• 

• 

• 
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8. F06P08 (runs parallel to Irvine Ctr Dr.~ enters PCW from opposite side 
that Fl O does) 

None 

9. Valencia Channel-PCW 
None 

10. Warner Drain-PCW 
None 

11. Construction Circle Drain-PCW 
None 

12. Peters Canyon Wash at Barranca Pkwy 
Estimated agricultural acreage: 117 
Composition: 

Strawberry 
Tomatoes 

2 acres 
115 

13. Agua Chinon Channel-SD Creek 
Estimated agricultural acreage: 320 
Composition: 

Misc. crops 
Beans 
Strawberry 

180 acres (includes Musick Facility) 
100 
40 

14. Bee Canyon Channel-SD Creek 
Estimated agricultural acreage: 784 
Composition: 

Avocados 384 
Box Tree 40 
Nursery 142 
Misc. crops 19 
Oranges 57 
Strawberries 67 
Fallow field 75 

15. Marshburn Channel-SD Creek 
Estimated agricultural acreage: 398 
Composition: 

Avocados 101 
Box tree 22 
Nursery 170 
Strawberries 80 
Peppers 25 

3 
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I 6. Lane Channel -SD Creek 
Estimated agricultural acreage: 1 
Composition: 

Nursery 

I 7. Barranca Channel-SD Creek 
Estimated agricultural acreage: 94 
Composition: 

Green beans 60 
Misc. crops 34 

18. San Joaquin Channel-SD Creek 
Estimated agricultural acreage: 164 
Composition: 

Nursery 4 
Tomatoes 160 

19. Sand Canyon Channel -SD Creek 
None. 

20. San Diego Creek at Harvard A venue 
Estimated agricultural acreage: 603 
Composition: 

Box tree 62 
Green beans 110 
Nursery 170 
Misc. Crops 161 
Strawberries 100 

21. San Diego Creek at Campus Drive 
Estimated agricultural acreage: 177 
Composition: 

Misc. crops 157 
Nursery 20 

• 

• 

• 
4 
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• Newport Bay Sampling during a February 2000 Storm 

Tributary Discharge and Precipitation during Newport Bay Sampling 
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-san Diego Creek 
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Huntington Harbour Sampling during a February 2000 Storm 
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~-----------------------------------------------.- 1.00 

Sampling Conducted 
on 2/23, 2/25 & 2/27 

-Bolsa Chica 

-East Garden Grove Wintersburg 
c 

0.80:::.. 

i' 1000 • • • Precipitation @ ALERT # 239 
C 
0 

~ .!!. 
.! 
~ 
• ei 
Ill 
.c u en 
Q 

g 
C 
.2 .. 
Ill 

t 
jjj 

• u 
~ 
:, 

U) .. • .. 
I 

.. 
800 

. s·· -. -~ - -- - - - - - -. ---... ··--... 0.60 .!:!--.. -·-· -. --. ---- . -- - -- - - - - - --
600 

400 

200 

£ 
"O 

· 0.40 S 
Ill 
:i 
E 
:, 

0.20 8 
,I( 

o _. ... ~=-~-~~~~--~!!!!!!!!!!l!!!!!_!!lllll ___ ll!!ll! ___ ... ___ -.. ___ ..;,. ___ _.,~:::~~o.oo 
2/23/00 0:00 2/24/00 0:00 2/25/00 0:00 2/26/00 0:00 2/27/00 0:00 2/28/00 0:00 

Tide 
8 

7 _ __,~ ____ _,_ ____ , ___ _, _____ - ---··------ ------ ·- -· - ··--·---·· --------- ·-·--; 

6 ~--------+-----1------1-----!---·---· - ·--· ------· -------. .... .. .... ------- - ----- ·-· ..... 

5 

4 

3 

2 

0 

-1 ----·--

-2 
2/23/00 0:00 2/24/00 0:00 2/25/00 0:00 2/26/00 0:00 2/27/00 0:00 2/28/00 0:00 

Bolsa Chica discharge includes Anaheim Barber City and Westminster Channels 

App.5.9 • 

0016883



• 
2000 

:[ 
! 1500 

a, 
e> 
111 1000 
ii 
Ill 
i5 

500 

• Newport Bay Sampling during a March 2000 Storm 

Tributary Discharge and Precipitation during Newport Bay Sampling 

Sampling Conducted 
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NUT.TTMDL • • 
STATION DATE TIME SAMPLES EC Physicals EC pH DO 

T " umhos Date Time umhos 

ACWF18 3/28/00 10:00 DT 1710 2.0 7.8 32.0 0.17 0.64 1.6 0.34 12 4 

3/28/00 DF 
417/00 13:00 DT 1440 17.0 8.2· 28.0 0.42 0.67 1.8 0.52 26 14 417/00 13:00 1018 8.1 22.6 9.4 

417/00 DT 
4/20/00 9:30 DT 800 14.0 9.9 24.0 0.14 0.54 2.1 0.11 38 16 

4/20/00 DF 
5/11/00 11:10 DT 940 155.0 8.4 13.0 0.09 1.10 2.3 0.48 230 120 5/11/00 11:10 900 8.2 22.7 10.5 

5/11/00 DF 
617/00 11:00 DT 1050 59.5 8.5 11.0 0.06 0.91 1.8 0.46 130 92 617/00 11:00 1167 8.5 24.0 10.5 

617/00 DF 

SADF01 2/4/00 10:00 DT 24 2330 19.0 8.1 15.0 0.06 0.97 0.34 0.04 11 4 

2/5/00 23:00 DF 
2/10/00 0:39 ST 5 2640 2.3 8.1 16.0 <0.05 0.82 0.12 <0.01 6 4 

2/10/00 1:39 SF 
2/10/00 3:39 ST 20 1140 65.0 7.6 8.9 0.22 2.00 1.19 0.08 160 50 

2/11/00 7:39 SF 
2/11/00 11:39 DT 8 1150 9.2 7.9 11.0 <0.05 0.69 0.44 0.09 12 7 

2/12/00 1:39 DF 
2/12/00 3:29 ST 6 305 100.0 7.6 4.1 0.24 1.70 1.49 0.12 220 90 

2/12/00 13:39 SF 
2/12/00 8:46 DT 21 765 32.0 7.5 7.7 0.14 1.70 0.72 0.15 37 23 

2/14/00 23:39 DF 
2/16/00 6:55 ST 9 495 45.0 7.5 7.7 0.13 2.20 0.86 0.12 62 36 

2/17/00 0:55 SF 
2/17/00 9:50 DT 31 2100 6.1 8.2 15.0 <0.05 0.84 0.34 0.07 14 7 

2/20/00 4:32 DF 
2/29/00. 10:48 DT 24 2420 2.2 8.2 23.0 0.06 0.79 0.18 0.04 8 4 3/2/00 9:11 2361 7.7 14.3 10.9 

3/2/00 8:48 DT 
3/3/00 19:40 ST 5 750 32.0 7.4 12.0 0.67 2.30 0.64 0.04 70 58 3/5/00 12:40 112 7.2 12.5 11.1 

3/3/00 20:40 SF 
3/3/00 22:40 ST 9 535 37.0 7.6 8.1 0.24 1.30 0.58 0.07 56 38 

3/4/00 14:40 SF 
3/4/00 16:40 DT 10 330 45.0 7.6 6.9 0.30 1.20 0.83 0.12 76 32 
3/5/00 10:40 DF 
3/5/00 12:40 ST 1.9 0.08 0.94 0.98 0.16 
3/5/00 12:40 SF 
3/6/00 18:40 DT 18 2200 5.4 8.2 25.0 <0.05 0.71 0.49 0.08 13 6 
3/8/00 2:40 DF 
3/8/00 4:40 ST 11 585 50.0 7.7 5.5 0.10 1.00 0.83 0.09 66 28 3/9/00 12:30 na 8.0 17.3 14.7 

3/9/00 0:40 SF 
3/22/00 11:48 DT 22 2850 3.3 8.2 22.0 <0.05 0.88 0.14 <0.01 30 10 3/23/00 8:30 2810 7.9 16.3 14.9 

3/23/00 8:48 DF 
4/4/00 12:58 DT 24 2380 2.3 8.2 14.0 <0.05 1.10 0.21 0.02 110 68 4/5/00 12:30 1910 8.0 17.0 12.1 

4/5/00 11:58 DF 
4/20/00 11:30 DT 2220 1.5 8.0 19.0 0.07 0.70 0.46 0.10 20 12 4/20/00 11:30 2190 8.0 20.3 9.9 

4/20/00 11:30 DF 
5/4/00 10:42 DT 24 2610 6.4 8.2 14.0 0.12 1.00 0.34 0.15 46 26 5/5/00 11:00 2410 8.2 20.9 10.9 

5/5/00 9:42 DF 
5/30/00 12:15 DT 24 2070 2.8 8.3 10.0 <0.05 0.55 0.15 0.01 13 7 
5/31/00 11:15 DF 
6/6/00 12:22 DT 24 930 10.0 8.4 1.9 0.06 1.20 0.25 0.02 26 18 617/00 12:23 890 8.7 29.4 11.3 

617/00 11:22 DF 
6/27/00 13:15 DT 2330 9.5 8.0 10.0 <0.05 0.63 0.18 0.02 <10 <1 
6127/00 13:15 
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NUTRIENT TMDL 

STATION DATE TIME SAMPLES EC Physicals EC pH DO 
T • ,, umhos Date Time umhos 

BARSED 2/10/00 13:26 ST 2 1700 60.0 8.3 58.0 0.05 3.60 2.75 120 104 
2/10/00 14:26 SF 0.54 
2/10/00 15:26 ST 10 1150 250.0 7.8 34.0 0.42 2.60 3.27 430 230 
2/11/00 0:26 SF 0.34 
2/11/00 10:00 or 5 1550 45.0 7.9 66.0 0.07 1.80 2.11 63 50 
2/11/00 18:00 OF 0.56 
2/16/00 7:10 ST 2 970 320.0 7.8 31.0 0.13 3.50 3.55 1980 830 
2/16/00 8:10 SF 0.17 
2/16/00 9:10 ST 4 755 210.0 7.7 19.0 0.31 2.00 2.23 350 140 
2/16/00 12:10 SF 0.29 
2/17/00 8:40 OT 17 2130 31.0 81 66.0 <0.05 1.20 1.01 58 34 
2/18/00 22:13 OF 0.23 
2/27/00 15:57 SF 5 1620 220.0 7.9 39.0 <0.05 2.00 2.02 410 260 
2/27/00 16:57 ST 0.10 
2/27/00 18:57 SF 8 1300 75.0 7.9 31.0 0.07 1.30 0.98 140 60 
2/28/00 8:57 ST 0.15 
2/29/00 9:57 OT 28 2030 17.0 8.3 65.0 <0.05 0.73 0.58 31 19 3/3/00 12:18 2660 8.1 21.3 15.4 

3/2/00 17:46 OF 0.16 
3/3/00 20:46 ST 5 635 500.0 7.6 22.0 0.66 4.10 4.28 900 500 3/5/00 12:20 187 9.5 13.1 10.9 
3/3/00 21:46 SF 0.11 
3/3/00 1:16 ST 8 1320 100.0 7.7 47.0 1.01 2.20 2.11 210 100 
3/4/00 15:16 SF 0.34 
3/4/00 17:16 DT 10 870 130.0 7.7 27.0 0.47 1.50 1.93 250 180 
3/5/00 17:16 OF 0.30 
3/5/00 13:16 ST 9 745 330.0 7.7 22.0 0.28 2.20 3.37 570 410 
3/6/00 5:16 SF 0.41 
3/6/00 7:16 OT 23 2310 29.0 8.2 69.0 <0.05 0.99 0.92 42 24 3/7/00 10:00 1500 7.5 14.7 9.6 
3/8/00 3:16 OF 0.23 
3/8/00 5:16 ST 10 685 300.0 7.9 18.0 0.08 1.60 2.60 390 80 3/9/00 10:45 2350 7.8 17.8 9.2 
3/9/00 23:16 SF 0.22 

3/14/00 9:30 OT 24 3110 7.6 8.3 77.0 0.37 2.40 0.15 <4 <1 
3/15/00 8:30 DF 0.08 
3/28/00 9:16 DT 24 2820 7.0 8.6 110.0 1.15 1.80 0.92 42 20 3/29/00 8:08 3139 8.3 16.1 17.5 
3/29/00 8:16 DF 0.16 

4/4/00 12:27 OT 22 2840 21.0 8.7 140.0 2.05 3.40 2.26 56 28 4/5/00 9:30 2730 8.4 17.3 19.9 
415/00 9:27 DF 0.57 

4/17/00 15:32 ST 5 1200 375.0 7.8 37.0 0.12 14.00 7.65 1460 1110 
4/17/00 16:32 SF 
4/17/00 18:32 ST 3 400 194.0 7.4 24.0 <0.05 3.60 3.98 460 200 
4/17/00 22:32 SF 
4118/00 0:32 OT 3 46.0 <0.05 1.10 2.30 
4/18/00 4:32 OF 
4/18/00 6:32 ST 8 46.0 <0.05 1.90 3.67 4/20/00 14:35 990 7.9 21.0 11.4 
4/18/00 20:32 SF 0.39 
4118/00 22:32 OT 27 2460 16.0 8.4 93.0 0.20 0.64 1.50 70 40 4/21/00 13:00 1420 . 7.9 18.4 13.4 
4/21/00 16:32 OF 0.28 

514/00 11:15 OT 24 2410 16.0 8.4 190.0 10.60 9.40 3.98 44 16 515/00 13:15 2220 8.0 20.3 12.5 
515/00 10:15 OF 0.90 

5/11/00 10:40 OT 2640 12.0 8.4 130.0 2.85 5.00 2.36 32 14 5111/00 10:40 2430 8.1 22.3 13.9 
5/11/00 10:40 OF 0.66 

616100 10:09 OT 24 2490 16.0 8.6 54.0 <0.05 1.80 0.70 66 48 6/7/00 13:55 2511 8.5 26.3 11.8 
617/00 9:19 OF 0.12 

6/19/00 11:00 OT/OF 5 2350 27.0 8.6 44.0 0.07 1.40 0.73 0.09 50 20 
6/19/00 15:00 OT/OF 
6/19/00 16:00 OT/OF. 6 2310 13.0 8.7 48.0 <0.05 0.83 0.70 0.15 25 17 
6119/00 21:00 OT/OF 
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NUT.TTMDL • • 
STATION DATE TIME SAMPLES 

Physicals EC pH 

T • Date Time umhos 

BARSEO 6/19/00 22:00 DT/DF 
16 

6120/00 3:00 DT/DF 
6/20/00 4:00 DT/DF 6 2400 27.0 8.3 44.0 0.05 1.10 0.80 0.13 61 25 

6120/00 9:00 DT/DF 
6120/00 10:00 DT/DF 6 2170 30.0 8.6 37.0 <0.05 1.20 0.98 0.12 72 23 

6120/00 15:00 DT/DF 
6120/00 16:00 DT/DF 3 38.0 <0.05 0.77 0.67 0.12 

6120/00 18:00 DT/DF 
6121/00 10:00 DT/DF 6 2480 23.0 8.5 44.0 <0.05 0.63 0.58 0.10 44 16 

6121/00 15:00 
6121/00 16:00 DT/DF 6 2440 32.0 8.5 48.0 <0.05 0.70 0.70 0.13 41 12 

6121/00 21:00 
6121/00 22:00 DT/DF 6 2530 6.2 8.3 44.0 <0.05 0.60 0.70 0.16 <10 <1 

6122/00 3:00 
6122/00 4:00 DT/DF 6 2610 4.0 8.2 48.0 0.05 0.71 0.67 0.14 <10 <1 

6122/00 9:00 
6122/00 10:00 DT/DF 6 2690 11.0 8.5 42.0 <0.05 0.87 0.55 0.10 <10 <1 

6122/00 15:00 
6122/00 16:00 DT/DF 6 2400 23.0 8.4 40.0 <0.05 1.10 0.61 0.10 12 12 

6122/00 21:00 
6122/00 22:00 DT/DF 6 2700 6.9 8.2 40.0 <0.05 0.80 0.70 0.15 <10 <1 

6123/00 3:00 
6123/00 4:00 DT/DF 6 2740 9.5 8.1 42.0 0.06 1.10 0.70 0.13 14 10 

6123/00 9:00 
6123/00 10:00 DT/DF 6 2590 7.5 8.5 44.0 <0.05 0.87 0.46 0.09 13 2 

6123/00 15:00 
6123/00 16:00 DT/DF 6 2570 9.7 8.5 30.0 <0.05 0.89 0.52 0.11 <10 <1 

6123/00 21:00 
6123/00 22:00 DT/DF 6 2620 9.7 8.2 44.0 <0.05 4.00 0.64 0.13 13 6 

6124/00 3:00 
6124/00 4:00 DT/DF 6 2580 50.0 8.3 44.0 0.05 0.98 0.77 0.14 41 10 

6124/00 9:00 
6124/00 10:00 DT/DF 6 2530 11.0 8.0 33.0 <0.05 1.30 0.49 0.11 15 6 

6124/00 15:00 
6124/00 16:00 DT/DF 6 2470 9.3 8.6 28.0 <0.05 1.40 0.67 0.17 11 9 

6124/00 21:00 
6124/00 22:00 DT/DF 6 2490 10.3 8.2 31.0 <0.05 0.98 0.64 0.16 18 13 

6125/00 3:00 
6125/00 4:00 DT/DF 6 2600 8.5 8.2 40.0 0.06 1.10 0.58 0.15 <10 <1 

6125/00 9:00 
6125/00 10:00 DT/DF 6 2570 7.6 8.5 44.0 <0.05 1.50 0.52 8.10 <10 <1 

6125100 15:00 
6125/00 16:00 DT/DF 6 2600 8.6 8.5 44.0 <0.05 1.30 0.67 0.14 <10 <1 

6125/00 21:00 
6125/00 22:00 DT/DF 6 2650 8.4 8.2 44.0 <0.05 1.10 0.67 0.17 11 9 

6/26/00 3:00 
6/26/00 4:00 DT/DF 6 2710 14.0 8.2 48.0 <0.05 0.76 0.67 0.16 13 7 

6/26/00 9:00 <0.01 
6126/00 10:00 DT/DF 6 2490 36.0 8.5 48.0 <0.05 1.10 0.77 0.09 43 13 

6/26/00 15:00 
6126/00 16:00 DT/DF 3 2460 15.0 8.6 44.0 0.13 0.70 0.73 23 15 

6126/00 18:00 
6126/00 23:00 DT/DF 5 2510 12.0 8.2 41.0 0.07 0.61 0.73 0.15 15 7 
6127/00 3:00 
6127/00 4:00 DT/DF 6 2580 15.0 8.2 44.0 0.06 0.94 0.67 0.13 20 
6127/00 9:00 
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NUTRIENT TMDL 

STATION DATE TIME Physicals EC pH DO 
Date Time u OS 

WYLSEO 2/2/00 10:20 OT 24 1770 126.0 8.3 53.0 0.20 2.00 1.25 0.10 200 90 
2/3/00 9:20 OF 
2/9/00 13:43 DT 16 1790 120.0 8.4 60.0 0.19 1.80 1.24 0.07 220 56 

2110/00 18:43 OF 
2/29/00 9:15 OT 23 2980 6.3 8.3 85.0 0.06 0.64 0.67 0.17 12 5 3/2/00 11:25 1630 7.6 18.4 16.2 

3/2/00 5:15 OT 
3/4/00 10:35 ST 10 620 200.0 7.6 21.0 0.19 1.60 2.17 0.28 330 210 
3/5/00 10:35 SF 
3/5/00 12:35 ST 13 590 450.0 7.8 11.0 0.08 2.10 3.37 0.41 570 300 
3/6/00 12:35 SF 
3/6/00 14:35 DT 15 1220 55.0 8.2 27.0 <0.05 1.40 1.29 0.27 80 51 3/7/00 9:30 950 7.5 13.5 8.3 

3/8/00 2:35 OF 
3/8/00 4:35 ST 12 595 400.0 8.0 11.0 <0.05 2.20 2.82 0.21 590 290 3/9/00 10:30 775 7.9 14.9 11.6 

3/9/00 2:35 SF 
3/22/00 12:11 DT 21 2100 7.2 8.2 68.0 0.15 1.30 <0.061 0.02 34 14 3/23/00 8:15 2810 7.9 14.8 12.9 
3/23/00 8:11 OF 
4/5/00 9:15 OT 2010 1.2 8.1 66.0 0.09 0.75 <0.061 0.01 7 3 4/5/00 9:15 3210 8.2 16.1 14.5 
4/5/00 9:15 DF 

4/20/00 14:00 DT 1490 20.0 8.5 47.0 <0.05 86.0 95.00 0.22 130 12 4/20/00 14:00 1650 8.4 25.6 14.3 
4/20/00 14:00 DF 

514/00 11:42 DT 24 1870 8.3 59.0 <0.05 0.76 0.12 0.17 11 6 515100 13:30 1790 8.3 19.8 8.7 
515/00 10:42 DF 

5130/00 11:42 DT 24 1980 6.2 8.3 75.0 <0.05 0.76 0.15 <0.01 24 9 
5131/00 10:42 DF 
6/6/00 10:03 DT 24 2070 4.1 8.3 73.0 <0.05 0.90 0.09 <0.01 12 6 6/7/00 13:30 3210 8.4 24.9 10.9 
6/7/00 '9:03 DF 

6/19/00 16:00 DT/DF 6 1980 3.0 8.3 75.0 <0.05 0.68 0.09 <0.01 <10 <1 
6/19/00 21:00 DT/DF 
6/19/00 22:00 DT/DF 6 2030 2.6 8.1 75.0 <0.05 0.65 0.15 <0.01 <10 <1 
6/20/00 3:00 DT/DF 
6/20/00 4:00 DT/DF 4 2010 1.4 8.0 70.0 <0.05 0.68 0.15 <0.01 <10 <1 
6/20/00 7:00 DT/DF 
6/20/00 10:00 DT/DF · 6 1750 7.9 8.2 62.0 <0.05 0.67 0.12 0.01 52 22 
6/20/00 15:00 DT/DF 
6/20/00 16:00 DT/DF 6 1680 4.2 8.3 37.0 <0.05 0.60 0.18 <0.01 14 9 
6/20/00 21:00 DT/DF 
6/20/00 22:00 DT/DF 6 1790 4.0 8.1 79.0 <0.05 0.55 0.09 <0.01 <10 <1 
6/21/00 3:00 DT/DF 
6/20/00 10:00 DT/DF 6 38.0 <0.05 0.20 0.12 <0.01 
6/20/00 15:00 DT/DF 
6/21/00 4:00 DT/DF 6 1800 3.0 8.1 62.0 <0.05 0.48 0.12 0.01 <10 <1 
6/21/00 9:00 DT/DF 
6/21/00 10:00 DT/DF 6 2000 4.7 8.3 66.0 <0.05 1.10 0.21 0.01 28 13 
6/21/00 15:00 
6/21/00 16:00 DT/DF 6 1970 5.0 8.3 68.0 <0.05 0.94 0.12 <0.01 <10 <1 
6/21/00 21:00 
6/21/00 22:00 DT/DF 6 2020 2.4 8.2 70.0 <0.05 0.80 0.12 <0.01 <10 <1 
6/22/00 3:00 
6/22/00 4:00 DT/DF 8 2060 2.3 8.2 66.0 <0.05 0.68 0.09 <0.01 <10 <1 
6/22/00 9:00 
6/22/00 10:00 DT/DF 6 1960 6.6 8.3 62.0 <0.05 0.82 0.09 <0.01 17 10 
6/22/00 15:00 
6/22/00 16:00 OT/DF 6 2080 5.1 8.4 70.0 <0.05 0.87 0.09 <0.01 <10 <1 
6/22/00 21:00 
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NUT.TMDL 
. • • 

STATION DATE TIME Physicals EC pH 
Date Time umhos 

WYLSED 6/22100 22:00 <1 
6/23/00 3:00 
6/23/00 4:00 DT/DF 6 2290 3.6 7.5 37.0 <0.05 0.63 0.12 <0.01 <10 <1 
6/23/00 9:00 
6/23/00 10:00 DT/DF 6 2040 8.7 8.3 17.0 <0.05 1.10 0.12 <0.01 19 4 
6/23/00 15:00 
6/23/00 16:00 DT/DF 6 2020 7.6 8.3 13.0 <0.05 0.90 0.12 <0.01 13 4 
6/23/00 21:00 
6/23/00 22:00 DT/DF 6 2070 7.8 8.2 30.0 0.06 0.94 0.09 <0.01 19 11 
6/24/00 3:00 
6/24/00 4:00 DT/DF 6 2090 6.2 8.2 19.0 <0.05 1.00 0.15 <0.01 <10 <1 
6/24/00 9:00 
6/24/00 10:00 DT/DF 6 2100 4.5 8.3 75.0 <0.05 0.86 0.09 0.01 <10 <1 
6/24/00 15:00 
6/24/00 16:00 DT/DF 6 2090 6.6 8.3 75.0 <0.05 0.92 0.12 0.01 <10 <1 
6/24/00 21:00 
6/24/00 22:00 DT/DF 6 2150 11.0 8.2 75.0 0.06 0.76 0.15 0.0, <10 <1 
6/25/00 3:00 
6/25/00 4:00 DT/DF 6 2180 5.3 8.2 66.0 <0.05 0.80 0.12 0.01 <10 <1 
6/25100 9:00 
6/25/00 10:00 DT/DF 6 2040 11.0 8.3 14.0 <0.05 1.00 0.21 18 6 
6/25/00 15:00 
6/25/00 16:00 DT/DF 6 2030 5.8 8.3 21.0 <0.05 1.10 0.21 <0.01 11 9 
6/25/00 21:00 
6/25/00 22:00 DT/DF 6 2100 4.2 8.1 19.0 0.07 0.97 0.12 0.01 <10 <1 
6/26/00 3:00 
6/26/00 4:00 DT/DF 6 2090 5.6 8.2 29.0 <0.05 0.74 0.12 0.01 <10 <1 
6/26/00 9:00 
6/26/00 10:00 DT/DF 6 2060 5.1 8.3 62.0 <0.05 0.64 0.09 <0.01 16 9 
6/26/00 15:00 
6/26/00 16:00 DT/DF 6 2150 5.5 8.2 79.0 <0.05 0.53 0.06 <0.01 <10 <1 
6/26/00 21:00 
6/26/00 22:00 DT/DF 6 2030 12.0 8.3 70.0 <0.05 0.82 0.15 <0.01 36 13 
6/27100 3:00 
6/27/00 4:00 DT/DF 6 2200 5.1 8.2 75.0 <0.05 0.69 0.09 <0.01 <10 <1 
6/27100 9:00 

BCF04 2111/00 12:19 OT 8 1300 12 8.2 1.6 <0.05 0.61 0.441 0.1 230 130 
2112/00 2:19 Of 
2112/00 4:19 ST 5 575 550 8 3.9 0.085 1.3 1.89 0.22 750 290 
2112/00 12:19 SF 
2112/00 14:19 OT 36 1800 21 8.3 1.3 <0.05 0.71 0.502 0.107 30 16 
2115/00 9:19 OF 
2129/00 9:11 OT 24 2450 13 8.4 1.5 <0.05 1.1 0.291 0.065 26 22 3/2/00 11:08 1900 7.2 18.5 9.1 

3/2/00 7:11 OT 
3/5/00 11:42 OT 10 475 750 8 3.3 <0.05 1.2 2.2 0.408 830 420 3/7133 8:40 1300 7.4 16.0 9.0 
3/6/00 5:42 OF 
3/6/00 7:42 OT 24 785 60 8.4 3.4 <0.05 0.77 0.612 0.061 88 60 3/7/00 8:40 1300 7.4 16.0 4.0 
3/8/00 2:42 OF 
3/8/00 4:42 ST 11 1670 670 8.1 <0.44 <0.05 1.2 2.11 0.154 750 370 3/9/00 9:45 1440 7.5 15.7 5.0 
3/9100 0:42 SF 
4/5/00 11:37 OT 24 2740 24 8.4 1.4 <0.05 0.41 0.398 0.038 93 20 416/00 12:30 1940 8.6 18.1 10.6 
416/00 10:37 OF 

5/11/00 10:00 OT 2820 38 8.3 1.3 <0.05 0.71 0.37 0.047 88 50 5111/00 10:00 2590 8.4 20.2 12.7 
5/11/00 10:00 OF 
6/6/00 11:48 OT 24 2960 35.2 8.4 2.5 <0.05 1.1 0.643 0.099 88 44 6/7/00 12:12 3190 8.4 20.4 10.8 
6/7/00 10:48 OF 
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NUTRIENT TMDL 

STATION DATE TIME SAMPLES EC Turb pH Physicals EC pH 
T ' umhos NU Date Time umhos 

LANFOB 2/4/00 10:00 OT 24 4760 55.0 8.2 64 
2/5/00 23:00 OF 

2/11/00 13:45 OT 6 1580 15.0 8.3 11.0 <0.05 0.31 0.44 0.12 30 14 
2/11/00 23:45 OF 
2/12/00 1:45 ST 5 630 190.0 7.9 6.3 0.23 2.60 1.93 0.09 310 80 
2/12/00 9:45 SF 
2/12/00 11:45 OT 28 1370 21.0 7.9 10.0 0.10 0.72 0.50 0.09 25 14 
2/14/00 17:45 OF 
2/16/00 5:30 ST 5 2790 40.0 7.8 25.0 0.24 2.60 1.01 0.21 86 64 
2/16/00 6:30 SF 
2/16/00 8:30 ST 3 700 60.0 7.5 7.0 0.20 2.10 0.90 0.16 84 44 
2/16/00 12:30 SF 
2/16/00 14:30 OT 44 5060 20.0 8.1 32.0 0.05 0.98 1.07 0.27 44 24 
2/20/00 4:30 OF 
2/27/00 16:46 ST 5 3110 45.0 8.0 42.0 0.21 1.10 1.41 0.25 140 50 
2/27/00 17:46 SF 
2/27/00 19:46 ST 3 1510 36.0 7.5 9.1 <0.05 1.40 0.73 0.08 90 50 
2/27/00 23:49 SF 
2/28/00 1:46 OT 45 5260 9.6 8.3 41.0 <0.05 0.63 0.89 0.16 35 21 3/3/00 9:00 6300 8.0 20.3 20.7 

3/2/00 19:37 OF 
3/3/00 19:47 OT 5 2370 60.0 6.8 23.0 0.54 2.30 1.29 140 48 
3/3/00 20:47 OF 
3/3/00 22:47 OT 10 2100 17.0 7.8 14.0 0.29 1.10 0.83 44 28 
3/4/00 18:47 OF 
3/4/00 20:47 ST 5 640 38.0 7.6 9.9 0.27 0.98 0.73 0.12 70 54 
3/5/00 4:47 SF 
315100 6:47 OT 12 835 31.0 7.6 6.6 0.16 0.77 0.83 0.15 74 48 
3/6/00 3:03 OF 
3/6/00 5:03 OT 23 3830 9.3 8.1 120.0 0.06 0.76 0.89 0.21 27 10 3/7/00 12:30 5150 8.0 20.2 11.5 
3/8/00 2:27 OF 
3/8/00 4:27 ST 12 1590 36.0 8.0 8.4 0.22 0.85 0.61 0.13 43 12 3/9/00 10:30 4900 8.0 19.3 10.0 
3/9/00 2:27 SF 

3/15/00 12:15 OT 24 5950 4.1 8.5 47.0 <0.05 0.53 0.80 0.12 20 8 
3/16/00 11:15 OF 
4/5/00 13:03 OT 24 5510 26.0 8.4 47.0 <0.05 1.10 1.35 0.15 100 39 4/6/00 13:00 4050 8.0 19.0 9.5 
4/6/00 12:03 OF 

5111/00 10:15 OT 5240 7.4 8.3 37.0 0.09 1.30 1.10 0.24 54 36 5111/00 10:15 5010 8.1 21.1 9.3 
5111/00 10:15 OF 
6/6/00 11:30 OT 24 6210 30.1 8.4 23.0 <0.05 2.30 0.70 <0.01 110 42 6/7/00 13:10 6500 8.8 31.2 8.8 
6/7/00 10:30 OF 

6/20/00 10:20 OT 1 6420 7.4 8.1 17.0 <0.05 1.60 0.34 30 22 
6/20/00 10:00 OT 24 5340 14.0 8.5 13.0 <0.05 1.30 0.40 49 25 
6/21/00 9:00 
6/21/00 10:00 OT 24 5370 33.0 8.3 32.0 <0.05 1.70 1.32 155 33 
6/22/00 9:00 
6/21/00 10:00 OT 24 5310 67.0 8.3 24.0 <0.05 1.40 1.10 160 42 
6/22/00 9:00 
6/22/00 10:00 OT 24 5640 41.0 8.4 20.0 <0.05 1.30 1.10 78 22 
6/23/00 9:00 
6/23/00 10:00 OT 24 5600 23.0 8.3 40.0 0.07 2.20 1.04 45 12 
6/24/00 9:00 
6/24/00 10:00 OT 24 5380 27.0 8.4 26.0 0.10 1.50 1.25 50 15 
6125/00 9:00 
6125/00 10:00 OT 24 4930 17.0 8.3 21.0 0.14 1.40 0.98 33 26 
6/26/00 9:00 
6125/00 10:00 OT 24 4910 19.0 8.3 22.0 0.14 1.60 1.04 24 11 
6/26/00 9:00 
6/26/00 10:00 OT 24 5370 18.0 8.4 24.0 0.12 0.73 092 31 13 
6127/00 9:00 
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NUT.TMDL • • 
STATION DATE TIME SAMPLES EC Physicals EC pH DO 

T • • umhos Date Time umhos 

CICF25 2/2/00 10:44 DT/DF 24 2070 383.0 7.9 <0.44 14.00 19.00 11.60 2.10 630 500 
2/3/00 9:44 

2/10/00 8:19 DT/DF 10 1230 250.0 7.8 140 1.19 4.40 4.96 2.30 430 120 
2/10/00 17:19 
2/10/00 18:19 DT/DF 14 1240 340.0 7.5 180 1.25 5.00 11.00 2.50 450 330 
2/11/00 7:19 

3/9/00 8:23 DT/DF 24 1560 34.0 8.1 87 0.08 1.60 2.30 0.76 44 34 3/10/00 12:40 1760 8.2 23.2 10.4 
3110/00 7:23 
3122/00 13:35 DT/DF 20 2040 23.0 8.0 340 19.30 26.00 9.79 2.61 50 12 3123/00 7:30 2380 7.9 13.5 13.3 
3123/00 8:35 
4/4/00 10:42 DT/DF 24 2130 25.0 8.1 300 14.90 0.23 11.00 3.34 62 26 4/5/00 13:13 3410 8.0 15.3 12.0 
4/5/00 9:42 

4/20/00 9:00 DT/DF 1840 3.4 8.2 110 <0.05 1.10 1.35 0.37 11 8 4/20/00 9:00 1900 8.3 18.6 10.1 
4/20/00 9:00 
5112/00 11:39 DT/DF 2110 126.0 7.8 400 20.80 19.00 10.40 3.48 120 38 5/12/00 11:39 2060 8.0 23.7 13.4 
5112/00 11:39 
5/30/00 12:39 DT/DF 24 1710 16.0 8.8 69 0.05 1.70 1.81 0.43 36 14 
5/31/00 11:39 
6ntoo 10:14 DT/DF 1880 10.4 8.9 110 0.35 3.80 3.67 0.93 26 12 6(1/00 10:14 1900 8.8 25.3 16.1 
617/00 10:14 

6/19/00 12:00 DT/DF 4 1730 2.7 9.2 120 0.36 2.10 1.25 0.25 <10 <1 
6/19/00 15:00 
6/19/00 16:00 DT/DF 6 1780 11.0 9.0 130 0.30 2.50 1.84 0.41 25 19 
6/19/00 21:00 
6/19/00 22:00 DT/DF 8 1770 4.7 8.1 120 0.37 1.80 3.98 1.26 <10 <1 
6/20/00 5:00 
6/20/00 6:00 DT/DF 4 1720 28.0 8.5 110 0.31 2.20 3.67 0.99 34 18 
6/20/00 9:00 
6/20/00 10:00 DT/DF 6 1600 11.0 9.0 26 0.29 2.40 1.99 0.32 29 13 
6/20/00 15:00 
6/20/00 16:00 DT/DF 6 1450 30.0 8.9 16 0.19 2.10 2.23 0.37 43 20 
6/20/00 21:00 
6/20/00 22:00 DT/DF 6 1430 8.7 8.2 92 0.13 1.30 3.37 0.91 <10 <1 
6/20/00 3:00 
6/20/00 4:00 DT/DF 6 1390 11.0 8.3 79 0.12 1.30 3.37 1.28 26 12 
6/21/00 9:00 
6/21/00 10:00 DT/DF 6 1630 6.3 9.0 57 0.20 1.20 1.68 0.38 21 13 
6/21/00 15:00 
6/21/00 16:00 DT/DF 6 1730 12.0 8.9 62 0.20 2.20 2.05 0.39 37 20 
6/21/00 21:00 
6/21/00 22:00 DT/DF 6 1850 8.7 8.1 84 0.15 1.10 3.67 0.92 11 <1 
6/22/00 3:00 
6/22/00 4:00 DT/DF 6 1800 23.0 8.1 88 0.12 1.20 3.67 0.92 43 18 
6/22/00 9:00 
6/22/00 10:00 DT/DF 6 1790 27.0 8.9 
6/22/00 15:00 

16 0.22 2.80 2.05 0.33 61 24 

6/22/00 16:00 DT/DF 6 2010 27.0 8.8 
6/22/00 21:00 

88 0.19 3.10 1.96 0.33 43 13 

6/22/00 22:00 DT/DF 6 1950 14.0 8.1 
6/23/00 3:00 

100 0.15 2.70 3.98 0.94 26 7 

6/23/00 4:00 DT/DF 6 1800 60.0 8.1 
6/23/00 9:00 

100 0.14 3.40 5.81 0.98 140 33 

6/23/00 10:00 DT/DF 6 1670 50.0 9.0 
6/23/00 15:00 

15 0.23 2.60 2.54 0.39 82 28 
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NUTRIENT TMDL 

STATION DATE TIME SAMPLES EC Turb pH Phys lea ls EC pH DO 
T " umhos NTU Date Time umhos 

CICF25 6/23/00 16:00 OT/OF 6 1890 50.0 9.0 14 
6/23/00 21:00 
6/23/00 22:00 OT/OF 6 2870 25.0 8.1 26 0.19 6.90 4.28 1.35 25 10 
6/24/00 3:00 
6/24/00 4:00 OT/OF 8 1880 37.0 8.3 19 0.16 2.60 3.98 0.89 55 10 
6/24/00 9:00 
6/24/00 10:00 OT/OF 6 1780 30.0 9.2 62 0.24 4.30 1.77 0.29 30 9 
6/24/00 15:00 
6/24/00 16:00 OT/OF 6 . 1910 55.0 8.9 70 0.19 3.20 1.99 0.34 18 4 
6/24/00 21:00 
6/24/00 22:00 OT/OF 6 1860 18.0 8.1 79 0.15 2.00 3.37 0.91 36 12 
6/25/00 3:00 
6125/00 4:00 OT/OF 6 1780 50.0 8.4 75 0.12 3.10 3.67 0.89 <10 <1 
6/25/00 9:00 
6/25/00 10:00 OT/OF 1 1710 55.0 8.9 21 0.23 3.10 2.36 48 12 
6/26/00 9:36 OT/OF 1 1610 27.0 8.8 20 0.15 2.20 2.66 0.66 29 12 
6/26/00 10:00 OT/OF 7 1840 55.0 9.0 34 0.18 3.10 2.94 0.38 82 24 
6/26/00 16:00 
6/26/00 22:00 OT/OF 6 2200 50.0 8.5 140 0.14 4.30 2.85 0.57 52 20 
6/26/00 10:00 
6/27/00 10:00 OT/OF 6 2040 280.0 8.7 48 0.67 8.90 7.96 0.67 460 110 
6/27/00 15:00 
6127/00 16:00 OT/OF 6 2100 95.0 8.9 120 0.22 6.30 3.37 0.47 98 28 
6/27/00 21:00 
6/27/00 22:00 OT/OF 6 2010 21.0 8.2 57 0.16 2.70 4.28 1.17 20 18 
6/28/00 3:00 
6/28/00 4:00 OT/OF 6 1880 230.0 8.3 42 0.13 4.20 6.43 1.10 310 280 
6/28/00 9:00 
6/28/00 10:00 OT/OF 6 1850 380.0 8.7 100 0.46 7.70 7.96 0.81 490 126 
6/28/00 15:00 
6/28/00 16:00 OT/OF 6 1860 140.0 8.8 120 0.18 3.30 3.67 0.47 160 46 
6/28/00 21:00 
6/28/00 22:00 OT/OF 6 1710 19.0 8.3 70 0.13 2.50 4.59 1.48 12 8 
6/29/00 3:00 
6/29/00 4:00 OT/OF 6 1610 160.0 8.3 57 0.10 2.60 4.59 1.09 76 21 
6/29/00 9:00 
6129/00 10:00 OT/OF 6 1590 100.0 8.9 44 0.29 4.40 3.00 120 23 
6/29/00 15:00 
6/29/00 16:00 OT/OF 6 1610 60.0 8.8 53 0.20 4.30 2.14 65 7 
6/29/00 21:00 
6/29/00 22:00 OT/OF 6 2340 22.0 8.1 30 0.14 2.70 3.98 28 14 
6/30/00 3:00 
6/30/00 4:00 OT/OF 6 1950 110.0 8.1 28 0.12 3.80 5.20 120 34 
6/30/00 9:00 

MIRFOB 2/17/00 4:32 OT 28 1120 8.1 8.8 7.50 0.46 1.70 0.70 0.19 13 7 
2/20/00 4:38 OF 
3/14/00 10:33 DT 24 1640 6.2 8.7 11.00 0.28 3.00 0.58 0.14 100 50 
3/15/00 9:33 OF 
4/5/00 12:30 OT 24 1340 13.0 8.8 7.20 <0.05 1.90 0.95 0.08 53 34 4/6/00 11:00 1100 8.1 19.3 9.3 
4/6/00 11:30 OF 

5112/00 13:05 OT 1280 2.8 9.0 2.80 <0.05 0.48 0.77 0.17 12 6 5112/00 13:05 1160 8.5 23.6 7.9 
5112/00 13:05 DF 
617/00 9:50 OT 1290 5.7 9.1 4.70 0.21 3.80 1.07 0.45 12 5 617/00 9:50 3096 8.7 25.1 28.0 
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NUT.TMDL • • 
STATION DATE TIME Physicals EC pH 

Date Time umhos 
MIRF07 6120/00 10:00 

6121/00 9:00 
6121/00 10:00 DT 24 1380 7.1 8.8 6.60 0.53 4.80 1.32 13 11 
6122/00 9:00 
6122/00 10:00 DT 24 1360 8.7 8.6 10.00 0.34 2.30 1.32 <10 <1 
6123/00 9:00 
6123/00 10:00 DT 24 1390 11.0 8.5 1:i.00 0.22 1.40 1.22 <10 <1 
6/24/00 9:00 
6/24/00 10:00 DT 24 1380 5.0 8.5 5.30 0.95 5.50 1.25 <10 <1 
6125/00 9:00 
6/24/00 10:00 DJ 24 1390 12.0 8.5 5.30 0.94 5.51 1.19 <10 <1 
6/25/00 9:00 
6125/00 10:00 DT 24 1300 6.5 8.6 2.80 0.77 3.80 1.19 <10 <1 
6126/00 9:00 
6126/00 10:00 DT 24 1530 6.5 8.5 7.00 0.53 2.40 1.04 10 9 
6127/00 9:00 
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• • • Analyses of Synthetically Prepared Samples: 99/00 

Nutrient Analyses Trace Metal Analyses 

Date Sample# Laboratory N03 NH4·N TKN P04 Date Sample# Laboratory Cd Cr Cu Pb NI Ag Zn 

mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Synthetic Samples 

Jul 14 WR33965 Mont. -Wat. · 36.47 0.65 1.12 1.74 Aug5 WR 34103 Weck 10 40 10 10 100 10 50 

laboratory 20.30 0.67 1.12 1.74 Laboratory 10.40 40.40 10.20 10.60 99.40 8.98 52.00 

difference ·16.17 0.02 0.00 0.00 difference -0.40 -0.40 -0.20 -0.60 0.60 1.02 -2.00 

%difference -44.34 2.92 0.00 0.00 % difference -3.85 -0.99 ·1.96 -5.66 0.60 11.36 -3.85 

100 10 50 
Jul 21 WR34023 Mont.-Wat. 9.12 1.31 1.78 3.49 Aug 17 WR34141 Weck 10 40 10 10 

laboratory 5.10 1.33 2.01 3.40 Laboratory 9.96 41.40 10.50 9.82 102.00 9.08 52.80 

difference -4.02 0.02 0.23 -0.09 difference 0.04 -1.40 -0.50 0.18 -2.00 0.92 -2.80 

% difference -44.08 1.53 12.92 -2.58 % difference 0.40 -3.38 -4.76 1.83 ·1.96 10.13 -5.30 

Jul22 WR34045 Mont.-Wat. 9.12 0.65 1.12 1.74 Nov 10 WR34645 Weck 10 40 10 10 100 10 50 

laboratory 5.02 0.65 1.18 1.65 Laboratory 9.12 51.80 9.62 9.28 95.70 10.10 47.70 

difference -4.10 0.00 0.06 -0.09 difference 0.88 -11.80 0.38 0.72 4.30 -0.10 2.30 

% difference -44.96 -0.31 5.36 -5.17 % difference 9.65 ·22.78 3.95 7.16 4.49 -0.99 4.82 

Sep 14 WR34224 Mont.-Wat. 36.47 1.31 1.31 1.74 Nov 18 WR34662 Weck 10 40' 10 10 100 10 50 

laboratory 43.10 1.10 1.30 1.53 Laboratory 9.05 50.90 8.88 9.44 92.50 10.00 45.60 

difference 6.63 -0.21 -0.01 -0.21 difference 0.95 -10.90 1.12 0.56 7.50 0.00 4.40 

% difference 18.18 -16.03 -0.76 ·12.07 % difference 10.50 -21.41 12.61 5.93 8.11 0.00 9.65 

Sep 15 WR34278 Mont.-Wat. 18.23 1.31 1.31 1.74 Dec2 WR34743 Weck 25 100 25 25 100 25 100 

laboratory 20.50 0.90 1.16 1.47 Laboratory 24.50 98.80 25.20 23.90 98.90 23.50 93.00 

difference 2.27 -0.41 -0.15 -0.27 difference -0.50 -1.20 0.20 -1.10 -1.10 -1.50 -7.00 

% difference 12.45 -31.53 -11.45 ·15.52 % difference -2.00 -1.20 0.80 -4.40 -1.10 -6.00 -7.00 

Sep 16 WR34312 Mont.-Wat. 36.47 1.31 1.31 1.74 Jan 25 WR34958 Weck 25 100 25 25 100 25 100 

laboratory 42.20 1.33 1.12 1.62 Laboratory 25.30 95.40 24.30 22.30 91.60 14.30 101.00 

difference -5.73 -0.02 0.19 0.12 difference 0.30 -4.60 -0.70 -2.70 -8.40 -10.70 1.00 

% difference -13.58 -1.50 16.96 7.41 % difference 1.20 -4.60 -2.80 -10.80 -8.40 -42.80 . 1.00 

Sep 17 WR34343 Mont. -Wat. 18.23 1.31 1.31 1.74 Feb 11 WR35063 Weck 5 25 5 5 25 5 30 

laboratory . 20.50 1.26 1.23 1.54 Laboratory 4.94 22.90 5.17 5.41 21.40 4.10 22.30 
difference 2.27 -0.05 -0.08 -0.20 difference -0.06 -2.10 0.17 0.41 -3.60 -0.30 · -7.70 

% difference 12.45 -3.82 -6.11 -11.49 % difference ·1.20 -8.40 3.40 8.20 -14.40 -6.00 -25.67 

Sep 18 WR34380 Mont.-Wat. 36.47 0.65 2.99 3.49 Feb 12 WR35114 Weck 15 50 15 15 120 15 50 
laboratory 38.10 0.62 2.91 3.27 Laboratory 13.40 52.10 14.20 15.80 116.00 16.90 44.20 
difference 1.63 -0.04 -0.08 -0.22 difference -1.60 2.10 -0.80 0.80 -4.00 1.90 -5.80 

% difference 4.47 -5.38 ·2.68 -6.30 % difference -10.67 4.20 -5.33 5.33 -3.33 12.67 -11.60 

Sep 19 WR34427 Mont.-Wat. 9.12 0.65 1.12 1.74 Feb 13 WR35145 Weck 50 100 50 50 50 50 100 
Laboratory 9.90 0.36 1.14 1.53 Laboratory 48.80 96.60 48.30 45.00 45.40 42.10 93.80 
difference 0.78 -0.29 0.02 -0.21 difference -1.20 -3.40 -1.70 -5.00 -4.60 -7.90 -6.20 

%d;~erence 8.55 -44.00 1.79 -'2.07 % difference -2.40 -3.40 -3.40 -10.00 -9.20 -15.80 -6.20 
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Analyses of Synthetically Prepared Samples: 99/00 

Nutrient Analyses Trace Metal Analyses 

Data Sample# Laboratory N03 NH4-N TKN P04 Data Sample# laboratory Cd Cr Cu Pb NI Ag Zn 

mg/l mg/l mg/l mg/l ug/l ug/l ug/l ug/l ug/l ug/l ug/l 

Sep 19 WR34456 Mont.-Wat. 9.12 0.65 1.12 1.74 Feb 14 NHWR35144 Weck 15 50 15 15 120 15 50 

laboratory 11.40 0.63 1.20 1.66 laboratory 14.30 50.80 13.60 17.70 114.00 15.50 44.30 

difference 2.26 -0.02 0.06 -0.06 difference -0.70 0.80 -1.40 2.70 -6.00 0.50 -5.70 

% difference 25.00 -2.46 7.14 -3.45 % difference -4.67 1.60 -9.33 16.00 -5.00 3.33 -11.40 

Sep29 WR34550 Mont.-Wat. 36.47 0.65 2.99 3.49 Feb 15 WR 35166 Weck 50 100 50 50 50 50 100 

laboratory 42.70 0.64 2.43 3.46 Laboratory 49.60 99.30 50.50 45.00 47.40 44.30 97.40 

difference 6.23 -0.01 -0.56 -0.03 difference -0.40 -0.70 0.50 -5.00 -2.60 -5.70 -2.60 

% difference 17.06 -1.54 -18.73 -0.86 %difference -0.80 -0.70 1.00, -10.00 -5.20 -11.40 -2.60 

Sep30 WR 34515 Mont.-Wat. 1.82 0.26 2.60 0.35 Feb 16 NHWR35195 Weck 15 50 15 15 120 15 50 

laboratory 1.56 0.25 2.56 0.34 Laboratory 13.90 47.40 12.80" 12.80 114.00 14.40 45.10 

difference -0.24 -0.01 -0.04 -0.01 difference -1.10 -2.60 -2.20 -2.20 -6.00 -0.60 -4.90 

% difference -13.19 -5.38 -1.54 -3.71 % difference -7.33 -5.20 -14.67 -14.67 -5.00 -4.00 -9.60 

Oct 13 NHWR34546 Mont.-Wat. 1.62 0.65 1.12 1.74 Feb 17 WR 35218 Weck 5 25 5 5 25 5 30 

laboratory 1.45 0.65 1.24 1.65 laboratory 4.92 23.20 5.11 4.53 24.50 4.76 29.70 

difference -0.37 0.00 0.12 -0.09 difference -0.08 -1.80 0.11 -0.47 -0.50 -0.24 -0.30 

% difference -20.33 -0.46 10.71 -5.17 % difference -1.60 -7.20 2.20 -9.40 -2.00 -4.80 -1.00 

Oct 15 WR34553 Mont.-Wat. 9.12 1.31 1.78 3.49 Feb20 WR35225 Weck 12 40 12 12 25 12 40 

laboratory 8.89 1.32 1.73 3.27 laboratory 13.80 49.50 14.00 13.90 23.90 15.20 49.60 

difference -0.23 0.01 -0.05 -0.22 difference 1.80 9.50 2.00 1.90 -1.10 3.20 9.60 

% difference -2.52 0.76 -2.81 -6.30 % difference 15.00 23.75 16.67 15.83 -4.40 26.67 24.00 

Oct27 WR34588 Mont.-Wat. 0.73 0.26 0.73 0.35 Feb23 HHWR35259 Weck 15 50 15 15 120 15 50 

laboratory <0.44 0.22 0.26 0.25 laboratory 14.40 52.20 13.00 16.30 112.00 14.40 53.50 

difference -0.29 -0.04 -0.47 -0.11 difference -0.60 2.20 -2.00 1.30 -8.00 -0.60 3.50 

% difference -39.73 -16.54 -64.38 -30.00 % difference -4.00 4.40 -13.33 8.67 -6.67 -4.00 7.00 

Oct27 HHWR34577 Mont.-Wat. 3.65 0.26 1.19 1.74 Feb25 HHWR35284 Weck 20 50 20 20 50 20 100 
laboratory 3.52 0.26 0.86 1.59 Laboratory 20.00 54.20 24.20 21.40 43.80 22.50 107.00 
difference -0.13 0.00 -0.33 -0.15 difference 0.00 4.20 4.20: 1.40 -6.20 2.50 7.00 

%difference -3.56 -1.54 -27.73 -8.62 % difference 0.00 8.40 21.00 7.00 -12.40 12.50 7.00 

Oct28 DPWR34589 Mont. -Wat. 0.73 0.13 0.60 0.35 Feb27 HHWR35306 Weck 20 50 20 20 50 20 100 
laboratory >0.44 0.10 0.20 0.25 laboratory 17.50 45.00 18.40 20.00 40.00 21.20 98.60 
difference -0.29 -0.03 -0.40 -0.11 difference -2.50 -5.00 -1.60. 0.00 -10.00 1.20 -1.40 

%difference -39.73 -21.54 -66.67 -30.00 % difference -12.50 -10.00 -8.00: 0.00 -20.00 6.00 -1.40 

Nov 10 WR34644 Mont. -Wat. 0.73 0.26 0.73 0.35 Feb29 WR35309 Weck 12 40 12 i 12 25· 12 40 
laboratory 1.32 0.25 0.83 0.27 Laboratory 12.60 43.30 14.60 12.90 25.60 13.40 46.60 
difference 0.59 -0.01 0.10 -0.08 difference 0.60 3.30 2.60 0.90 0~60 1.40 6.60 

% difference 80.82 -4.23 13.70 -24.00 % difference 5.00 8.25 21.67 7.50 2.40 11.67 16.50 

Nov18 WR34663 Mont.-Wat. 3.'15 0.26 1.19 0.35 Mar2 WR 35352 Weck 15 50 15 15 120 15 50 
laboratory 3 .::1 . 0.25 1.10 0.25 labo,c1tory 13.80 43.60 14.80 13.80 1)2.00 15.60 48.10 
difference -C.44 • -0.02 -0.09 -0.11 diffe;ence -1.20 -6.40 -0.20 i -1.20 -18.00 0.60 -1.90 

% difference -12.05(. -5.77 -7.56 -30.00 % difference -8.00 -12.80 -1.33 . -8.00 -15.00 4.00 -3.80 

• • 
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• • • Analyses of Synthetically Prepared Samples: 99/00 

Nutrient Analyses Trace Metal Analyses 

Data Sample# Laboratory N03 NH4-N TKN P04 Data Sample# Laboratory Cd Cr Cu Pb NI Ag Zn 

mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Dec1 WR34737 Mont-Wal 18.23 1.31 1.31 1.74 Mar3 WR35359 Weck 15 50 15 15 120 15 50 

laboratory 17.10 1.05 1.10 1.62 Laboratory 14.30 48.10 14.50 14.30 110.00 14.30 51.80 

difference -1.13 -0.28 -0.21 -0.12 difference -0.70 -1.90 -0.50 -0.70 -10.00 -0.70 1.80 

% difference -6.20 -19.85 -16.03 -6.90 % difference -4.67 -3.80 -3.33 -4.67 -8.33 -4.67 3.60 

Dec 15 WR 34788 Mont -Wat. 9.12 1.31 1.78 3.49 Mar6 WR35396 Weck 15 50 15 15 120 15 50 

laboratory 9.68 1.33 1.50 3.37 Laboratory 15.80 50.90 14.00 14.90 113.00 15.70 52.60 

difference 0.58 0.02 -0.28 -0.12 difference 0.80 0.90 -1.00 -0.10 -7.00 0.70 2.60 

% difference 5.79 1.53 -15.73 -3.44 % difference 5.33 1.80 -6.67 -0.67 -5.83 4.67 5.20 

Dec 16 WR 34794 Mont-Wat. 3.65 0.26 1.19 0.35 Mare NHWR35446 Weck 40 50 40 25 100 40 50 

laboratory 3.74 0.26 1.10 0.28 Laboratory 39.40 54.50 38.40 24.70 100.00 41.00 50.00 

difference 0.09 0.00 -0.09 -0.08 difference -0.60 4.50 -1.60 -0.30 0.00 1.00 0.00 

% difference 2.47 -1.15 -7.56 -21.43 % difference -1.50 9.00 -4.00 -1.20 0.00 2.50 0.00 

Dec17 NHWR34797 Mont-Wal. 3.65 0.26 1.19 1.74 Mar9 WR35480 Weck 15 50 15 15 120 15 50 
laboratory 3.61 0.25 0.56 1.68 laboratory 14.20 47.70 13.60 13.90 108.00 15.20 47.50 
difference -0.04 -0.01 -0.63 -0.06 difference -0.80 -2.30 -1.40 -1.10 -12.00 0.20 -2.50 

% difference -1.10 -3.46 -52.94 -3.45 % difference -5.33 -4.60 -9.33 -7.33 -10.00 1.33 -5.00 

Jan 7 WR34851 Mont -Wal. 36.47 1.31 1.31 1.74 Mar9 WR35489 Weck 5 25 5 5 25 5 30 
laboratory 34.70 1.36 1.10 1.35 Laboratory 5.02 25.50 5.18 3.88 23.60 3.64 27.40 
difference -1.77 0.05 -0.21 -0.39 difference 0.02 0.50 0.18 -1.12 -1.40 -1.36 -2.60 

% difference -4.85 3.82 -16.03 -22.41 % difference 0.40 2.00 3.60 -22.40 -5.60 -27.20 -8.67 

Jan 13 WR34894 Mont-Wal. 36.47 1.31 1.31 1.74 Mar 10 WR35523 Weck 5 25 5 5 25 5 30 
laboratory 39.10 1.31 1.10 1.62 laboratory 4.84 24.20 4.59 3.80 25.30 3.32 .26.20 
difference 2.63 0.00 -0.21 -0.12 difference -0.16 -0.80 -0.41 -1.20 0.30 -1.68 -3.80 

% difference 7.21 0.00 -16.03 -6.90 % difference -3.20 -3.20 -8.20 -24.00 1.20 -33.60 -12.67 

Jan 27 NHWR34984 Mont. -Wat. 1.82 0.26 0.73 0.70 Mar 10 NHWR35524 Weck 40 50 40 25 100 40 50 
laboratory 1.40 0.27 0.26 0.64 laboratory 40.00 58.30 41.20 29.00 94.00 45.30 45.00 
difference -0.42 0.01 -0.47 -0.06 difference 0.00 8.30 1.20 4.00 -6.00 5.30 -5.00 

%difference -23.08 1.92 -64.38 -8.14 % difference 0.00 16.60 3.00 16.00 -6.00 13.25 -10.00 

Feb 12 NHWR35087 Mont.-Wat. 3.65 0.65 0.65 0.70 Mar 12 NHWR35553 Weck 40 50 40 25 100 40 50 
laboratory 2.90 0.72 0.38 0.46 laboratory 40.60 55.00 41.40 27.20 95.70 40.80 49.70 
difference -0.75 0.07 -0.27 -0.24 difference 0.60 5.00 1.40 2.20 -4.30 0.80 -0.30 

% difference -20.55 10.31 -41.54 -34.86 % difference 1.50 10.00 3.50 8.80 -4.30 2.00 -0.60 

Feb 13 WR35145 Mont.-Wat. 36.47 0.65 2.99 3.49 Mar 15 WR35576 Weck 10 40 10 10 100 10 50 
laboratory 37.00 0.73 2.70 3.37 Laboratory 9.52 50.90 8.88 9.44 92.50 10.00 45.60 
difference 0.53 0.08 -0.29 -0.12 difference -0.48 10.90 -1.12 -0.56 -7.50 0.00 -4.40 

% difference 1.45 11.69 -9.70 -3.44 % difference -4.80 27.25 -11.20 -5.60 -7.50 0.00 -8.80 

Feb 14 NHWR35144 Mont.-Wat. 3.65 0.65 0.65 0.70 Mar29 WR35665 Weck 10 40 10 10 100 10 50 
laboratory 2.90 0.65 0.40 , 0.50 Laboratory 9.90 53.00 9.32 11.00 78.00 10.00 25.00 
difference -0.75 0.00 -0.25 I •0.20 difference -0.10 13.00 -0.68 1.00 -22.00 0.00 -25.00 

% .difference -20.55 0.00 -38.46 ;,28.29 % difference -1.00 32.50 -6.80 10.00 -22.00 0.00 -50.00 
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Analyses of Synthetically Prepared Samples: 99/00 

Nutrient Analyses Trace Metal Analyses 

Data Sample# Laboratory N03 NH4-N TKN P04 Data Sample# Laboratory Cd Cr Cu Pb NI Ag Zn 
mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Feb 15 WR35166 Mont.-Wat. 36.47 1.31 1.31 1.74 Apr 13 WR35775 Weck 10 40 10 10 •100 10 50 
laboratory 36.00 1.34 1.30 1.48 laboratory 9.70 57.00 9.50 11.00 78.00 10.00 26.00 

· difference -0.47 0.03 -0.01 -0.26 difference -0.30 17.00 -0.50 1.00 -22.00 0.00 -24.00 

% difference -1.29 2.29 -0.76 -14.94 % difference -3.00 42.50 -5.00 10.00 -22.00 0.00 -48.00 

Feb 16 NHWR35195 Mont.-Wat. 0.73 0.13 0.60 0.35 Apr18 WR35815 Weck 10 40 10 10 100 10 50 
laboratory <0.44 0.13 0.33 0.30 laboratory 9.40 50.00 11.00 10.00 78.00 11.00 25.00 
difference -0.29 -0.01 -0.27 -0.05 difference -0.60 10.00 1.00 0.00 -22.00 1.00 -25.00 

% difference -39.73 -3.85 -45.00 -14.57 %difference -6.00 25.00 10.00 0.00 -22.00 10.00 -50.00 

Feb 17 WR35218 Mont.-Wat. 36.47 1.31 1.31 1.74 Apr18 WR35814 Weck 40 50 40 I 
25 100 40 50 

laboratory 37.00 1.34 1.70 1.52 laboratory 40.00 54.00 42.00 . 24.00 110.00 40.00 49.00 
difference 0.53 0.03 0.39 -0.22 difference 0.00 4.00 2.00 -1.00 10.00 0.00 -1.00 

%difference 1.45 2.29 29.77 -12.64 % difference 0.00 8.00 5.00 -4.00 10.00 0.00 -2.00 

Feb20 WR35225 Mont.-Wat. 18.23 1.31 1.31 1.74 Apr 19 WR35841 Weck 25 100 25 25 100 25 100 
laboratory 18.00 1.34 1.30 1.62 Laboratory 24.00 96.00 17.00 26.00 97.00 21.00 88.00 
difference -0.23 0.03 -0.01 -0.12 difference -1.00 -4.00 -8.00 1.00 -3.00 -4.00 -12.00 

% difference -1.26 2.29 -0.76 -6.90 % difference -4.00 -4.00 -32.00. 4.00 -3.00 -16.00 -12.00 

Feb23 HHWR35259 Mont.-Wat. 3.65 0.26 1.19 1.74 Apr 19 DPWR35842 Weck 20 50 20 20 50 20 100 
laboratory 3.30 0.30 0.60 1.77 Laboratory 20.00 51.00 14.00 17.00 43.00 22.00 94.00 
difference -0.35 0.04 -0.59 0.03 difference 0.00 1.00 -6.00 -3.00 -7.00 2.00 -6.00 

% difference -9.59 15.77 -49.58 1.72 % difference 0.00 2.00 -30.00 -15.00 -14.00 10.00 -6.00 

Feb25 HHWR35284 Mont.-Wat. 1.82 0.65 1.12 1.74 Apr20 WR35856 Weck 25 100 25 25 100 25 100 
laboratory 1.20 0.70 0.56 1.59 Laboratory 24.00 95.00 16.00 26.00 95.00 21.00 87.00 
difference -0.62 0.05 -0.56 -0.15 difference -1.00 -5.00 -9.00 1.00 -5.00 -4.00 -13.00 

% difference -34.07 7.23 -50.00 -8.62 % difference -4.00 -5.00 -36.00 4.00 -5.00 -16.00 -13.00 

Feb28 HHWR35306 Mont.-Wat. 0.73 0.13 0.60 0.35 Apr21 DPWR35875 Weck 20 50 20 20 50 20 100 
laboratory <0.44 0.14 0.33 0.25 laboratory 19.00 45.00 15.00 16.00 48.00 23.00 91.00 
difference -0.29 0.01 -0.27 -0.10 difference -1.00 -5.00 -5.00 -4.00 -2.00 3.00 -9.00 

% difference -39.73 3.85 -45.00 -28.29 % difference -5.00 -10.00 -25.00 -20.00 -4.00 15.00 -9.00 

Mar 1 WR35333 Mont.-Wat. 1.82 0.26 2.60 0.35 Jun 7 WR36220 Weck 50 100 50 50 50 50 100 
laboratory 1.80 0.28 2.10 0.27 Laboratory 51.00 100.00 54.00 46.00 52.00 44.00 76.00 
difference -0.02 0.02 -0.50 -0.08 difference 1.00 0.00 4.00 -4.00 2.00 -6.00 -24.00 

% difference -1.10 7.31 -19.23 -24.00 % difference 2.00 0.00 8.00 -8.00 4.00 -12.00 -24.00 

Mar2 WR35352 Mont-Wat 1.82 0.28 2.60 0.35 
laboratory 1.60 0.29 2.20 0.24 
difference -0.22 0.03 -0.40 -0.11 

% difference -12.09 11.15 -15.38 -31.71 

Mar3 WR35359 Mont.-Wat. 1.82 0.26 2.60 0.35 
laboratory 1.90 0.29 2.20 0.28 
difference 0.08 0.03 -0.40 -0.07 

% difference 4.40 9.62 -15.38 -19.43 
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,. • • Analyses of Synthetically Prepared Samples: 99/00 

Nutrient Analyses Trace Metal Analyses 

Date Sample# Laboratory N03 NH4-N TKN P04 Date Sample# Laboratory Cd Cr Cu Pb NI Ag Zn 

mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Mar6 WR35396 Mont -Wal 0.73 0.26 0.73 0.35 

laboratory 0.59 0.28 0.61 0.34 

difference -0.14 0.02 -0.12 -0.01 

% difference ·19.18 6.54 ·16.44 -3.71 

Mar7 WR35424 Mont.-Wal 9.12 1.31 1.78 3.49 

laboratory 10.00 1.38 1.60 3.67 

difference 0.88 0.07 -0.18 0.18 

% difference 9.65 5.34 -10.11 5.16 

Mar8 NHWR35446 Mont.-Wat. 9.12 1.31 2.24 1.74 

laboratory 8.10 1.27 1.00 1.50 

difference -1.02 -0.04 -1.24 -0.24 

%difference ·11.18 -3.05 -55.36 ·13.79 

Mar9 WR35478 Mont.-Wat. 9.12 1.31 1.78 3.49 

laboratory 9.10 1.38 1.50 3.37 
difference -0.02 0.07 -0.28 -0.12 

% difference -0.22 5.34 -15.73 -3.44 

Mar9 WR35489 Mont.-Wat. 0.73 0.26 0.73 0.35 
laboratory 0.66 0.29 0.59 0:37 
difference -0.07 0.03 -0.14 0.02 

% difference -9.59 11.15 -19.18 4.86 

Mar10 NHWR35524 Mont.-Wat. 9.12 1.31 2.24 1.74 
laboratory 7.40 1.60 1.00 1.38 

difference -1.72 0.29 -1.24 -0.36 
% difference -18.86 22.14 -55.36 -20.69 

Mar 12 NHWR35553. Mont. -Wat. 9.12 1.31 2.24 1.74 
laboratory 17.00 2.29 1.30 3.00 
difference 7.88 0.98 -0.94 1.26 

% difference 86.40 74.81 -41.96 72.41 

Mar 15 WR35576 Mont.-Wat. 9.12 0.65 1.12 1.74 
laboratory 8.60 0.73 1.00 1.71 
difference -0.52 0.08 -0.12 -0.03 

% difference -5.70 12.15 ·10.71 -1.72 

Mar 16 WR35590 Mont. -Wat. 9.12 0.65 1.12 1.74 
laboratory 8.60 0.70 0.87 1.59 
difference -0.52 0.04 -0.25 -0.15 

%difference -5.70 6.92 -22.32 -8.62 

Mar23 WR35624 Mont.-Wat. 9.12 0.65 1.12 1.74 
laboratory 9.50 0.69 1.20 1.68 
difference 0.38 0.04 0.08 -0.06 

% difference 4.17 6.62 7.14 -3.45 

Appendix 5.11 

0016900



Analyses of Synthetically Prepared Samples: 99/00 

Nutrient Analyses Trace Metal Analyses 

Date Sample# Laboratory N03 NH4-N TKN P04 Date Sample# Laboratory Cd Cr Cu Pb NI Ag Zn 

mg/L .moll mg/L mg/L ug/L ug/L ugtl.'. ug/L ug/L ug/L ug/L 

Mar29 WR35665 Mont.-Wat. 36.47 0.65 2.99 3.49 

laboratory 41.00 0.64 2.40 3.37 

difference 4.53 -0.01 -0.59 -0.12 

% difference 12.42 -1.69 -19.73 -3.44 

Apr5 WR35701 Mont.-Wat. 18.23 1.31 1.31 1.74 

laboratory 17.00 1.33 0.82 1.71 

difference -1.23 0.02 -0.49 -0.03 

%difference -6.75 1.53 -37.40 -1.72 

Apr 19 DPWR35842 Mont.-Wat. 0.73 0.13 0.60 0.35 

laboratory 0.78 0.13 >0.2 0.34 

difference 0.05 0.00 -0.40 -0.01 

% difference 6.85 2.31 -66.67 -3.71 

Apr 19 WR 35841 Mont.-Wat. 36.47 0.65 2.99 3.49 

laboratory 36.00 0.69 1.50 3.37 

difference -0.47 0.04 -1.49 -0.12 

%difference -1.29 5.54 -49.83 -3.44 

Apr20 WR35856 Mont. -Wat. 36.47 0.65 2.99 3.49 
laboratory 34.00 0.68 1.90 3.37 
difference -2.47 0.03 -1.09 -0.12 

% difference -6.77 4.62 -36.45 -3.44 

Apr21 DPWR35875 Mont.-Wat. 0.73 0.13 0.60 0.35 
laboratory 0.79 0.13 0.44 0.34 
difference 0.06 0.00 -0.16 -0.01 

% difference 8.22 0.00 -26.67 -3.71 

May 11 WR35990 Mont. -Wat. 9.12 1.31 1.78 3.49 
laboratory 9.50 1.34 1.40 3.37 
difference 0.38 0.03 -0.38 -0.12 

% difference 4.17 2.29 -21.35 -3.44 

May31 WR36144 Mont.-Wat. 3.65 0.26 1.19 0.35 
laboratory 3.60 0.31 1.60 0.34 
difference -0.05 0.05 0.41 -0.01 

% difference -1.37 19.62 34.45 -3.71 

May31 WR36151 Mont. -Wat. 3.65 0.26 1.19 0.35 

laboratory 3.60 0.32 1.20 0.37 
difference -0.05 0.06 0.01 0.02 

% difference -1.37 24.23 0.84 4.86 

Jun 2 NHWR36180 Mont.-Wat. 1.82 0.65 1.12 1.74 
laboratory 1.70 0.70 0.73 1.71 
difference -0.12 0.05 -0.39 -0.03 

% difference -6.59 7.23 -34.82 -1.72· 

• 
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• • • Analyses of Synthetically Prepared Samples: 99/00 

Nutrient Analyses Trace Metal Analyses 

Date Sample# Laboratory N03 NH4-N TKN P04 Date Sample# Laboratory Cd Cr Cu Pb NI Ag Zn 

mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Jun 7 WR36220 Monl-Wat. 36.47 1.31 10.64 3.49 

laboratory 34.00 1.30 11.00 3.37 

difference -2.47 -0.01 0.36 -0.12 

% difference -o.77 -0.76 3.38 -3.44 

Jun 7 NHWR36191 Mont.-Wat. 3.65 0.65 0.65 0.70 

laboratory 3.60 0.71 0.51 0.64 

difference -0.05 0.06 -0.14 -0.06 

% difference -1.37 9.54 -21.54 -8.14 

Jun20 WR36239 Mont.-Wat. 0.73 0.26 0.73 0.35 

laboratory 0.62 0.25 0.51 0.34 
difference -0.11 -0.01 -0.22 -0.01 

% difference -15.07 -2.69 -30.14 -3.71 

Jun 21 WR36283 Mont-Wat 36.47 1.31 1.31 1.74 
laboratory 23.00 1.29 0.82 1.71 
difference -13.47 -0.02 -0.49 -0.03 

%difference -36.93 -1.53 -37.40 -1.72 

Jun 22 WR36294 Mont.-Wat. 18.23 1.31 1.31 1.74 
laboratory 21.00 1.33 0.59 1.71 
difference 2.77 0.02 -0.72 -0.03 

% difference 15.19 1.53 -54.96 -1.72 

Jun 23 WR36361 Mont.-Wat. 9.12 0.65 1.12 1.74 
laboratory 8.40 0.61 0.94 1.74 
difference -0.72 -0.04 -0.18 0.00 

%difference -7.89 -5.54 -16.07 0.00 

Jun 24 WR36383 Mont.-Wat. 36.47 0.65 2.99 3.49 
laboratory 36.00 0.77 2.20 3.37 
difference -0.47 0.12 -0.79 -0.12 

% difference -1.29 16.00 -26.42 -3.44 

Jun 25 WR36424 Mont.-Wat. 1.62 0.26 2.60 0.35 
laboratory 1.70 0.33 2.50 0.34 
difference -0.12 0.07 -0.10 -0.01 

% difference -o.59 26.46 -3.65 -3.71 

Jun 26 WR36461 Mont.-Wat. 3.65 0.26 1.19 0.35 
laboratory 2.50 0.31 0.91 0.37 
difference -1.15 0.05 -0.28 0.02 

% difference -31.51 20.00 -23.53 4.66 

Jun 27 WR36499 Mont.-Wat. 36.47 1.31 10.64 3.49 
laboratory 34.00 1.30 11.r.o 3.37 
difference -2.47 -0.01 o.3o -0.12 

% difference -o.77 -0.76 3.38 -3.44 
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Analyses of Synthetically Prepared Samp!es: grv0ri 

Nutrient Analyses 

Date Sample# Laboratory N03 NH4-N TKN P04 Date 
mg/L mg/L mg/L mg/L 

Jun29 HHWR36556 Mont.-Wat. 0.73 0.13 0.60 0.35 
laboratory <0.44 0.14 0.59 0.37 
difference -0.29 O.o1 -0.01 0.02 

%difference -39.73 7.69 -1.67 4.86 

Jun29 WR36557 Mont.-Wat. 0.73 0.13 0.60 0.35 
laboratory <0.44 0.15 0.61 0.37 
difference -0.29 0.02 0.01 0.02 

% difference -39.73 15.38 1.67 4.86 

D Recovery outside 70 • 130% range 
Nutrient and trace QCs spiked at levels ~ 5 times laboratory detection limit not nagged 
unless laboratory result Is >50% lower or >100% higher than spike /eve/ 
NIA - not analyzed 

• 

Trace Metal Analyses 

Sample# Laboratory Cd Cr Cu 
ug/L ug/L ug/L 

Pb NI Ag Zn 
ug/L ug/L ug/L ug/L 

• 
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• • • Analyses of Blank Equipment Test Samples: 99/00 

Nutrient Analyses Trace Metal Analyses 

Date Sample# Laboratory N03 NH4•N TKN P04 Date Sample# Laboratory Cd Cr Cu Pb NI Ag Zn 

mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Equipment Test Samples 

Dishwasher Sink D.I. Water 
Jul20 WR34003 Mont.-Wat. >0.44 >0.05 >0.2 >0.06 

laboratory >0.44 >0.05 >0.2 >0.06 

difference 0.00 0.00 0.00 0.00 

%difference ' 0.00 0.00 0.00 0.00 

50 Liter Lab Carboy 
Jul20 WR34004 Mont.-Wat. >0.44 >0.05 >0.2 >0.06 

laboratory >0.44 >0.05 >0.2 >0.06 

difference 0.00 0.00 0.00 0.00 
% difference 0.00 0.00 0.00 0.00 

Laboratory Supplied Bottles 
Jul20 WR34005 Monl.-Wat. >0.44 >0.05 >0.2 >0.06 

laboratory >0.44 >0.05 >0.2 >0.06 
difference 0.00 0.00 0.00 0.00 

% difference 0.00 0.00 0.00 0.00 

1 Liter and 2 Liter Volumetric Flasks 
Jul20 WR34006 Mont.-Wat. >0.44 >0.05 >0.2 >0.06 

laboratory >0.44 >0.05 >0.2 >0.06 
difference 0.00 0.00 0.00 0.00 

% difference 0.00 0.00 0.00 0.00 

Compositing Basin 
Jul20 WR34007 Mont.-Wat. >0.44 >0.05 >0.2 >0.06 

laboratory >0.44 >0.05 >0.2 >0.06 
difference 0.00 0.00 0.00 0.00 

% difference 0.00 0.00 0.00 0.00 

ISCO Bottles 
Jul20 WR34008 Mont.-Wat. >0.44 >0.05 >0.2 >0.06 

laboratory >0.44 >0.05 >0.2 0.67 
difference 0.00 0.00 0.00 -0.61 

%difference 0.00 0.00 0.00 -90.94 

Tygon Tubing and Strainer 
Jul20 WR34009 Mont.-Wat. >0.44 >0.05 >0.2 >0.06 

laboratory >0.44 >0.05 >0.2 0.58 
difference 0.00 0.00 0.00 0.52 

%difference 0.00 0.00 0.00 852.46 

1680 Pump and Filtering Method 
Ju120·, WR34010 Mont.-Wat. >0.44 >0.05 >(J.2 >0.06 

laboratory >0.44 >0.05 >0.2 0.40 
difference 0.00 0.00 0.00 0.34 

% difference 0.00 0.00 0.00 552.46 
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Analyses of Blarik Equipment Test Samples: 99/00 

Nutrient Analyses Trace Metal Analyses 

Date Sample# Laboratory N03 NH4•N TKN P04 Date Sample# Laboratory Cd Cr Cu Pb NI Ag Zn 

mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

Weight Room Sink 
>2.0 Sep8 WR34186 Mont.-Wat. >0.44 >0.05 >0.2 >0.06 Sep8 WR 34186 Weck >1.0 >8.0 >2.0 >4.0 >2.0 >10.0 

laboratory >0.44 >0.05 >0.2 >0.06 Laboratory >1.0 >8.0 13.60 >3.0 1.:!0 >3.0 21.40 

difference 0.00 0.00 0.00 0.00 difference 0.00 0.00 11.60 1.00 3.20 1.00 11.40 

o/o difference 0.00 0.00 0.00 0.00 o/o difference 0.00 0.00 580.00 50.00 80.00 50.00 114.00 

20 Liter Lab Carboy 
Sep8 WR 34187 Mont.-Wat. >0.44 >0.05 >0.2 >0.06 Sep8 WR35187 Weck >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

laboratory >0.44 >0.05 >0.2 >0.06 Laboratory >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

difference 0.00 0.00 0.00 0.00 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

o/o difference 0.00 0.00 0.00 0.00 o/o difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Laboratory Supplled Bottles 
Sep8 WR34188 Mont. -Wat. >0.44 >0.05 >0.2 >0.06 Sep8 WR35188 Weck >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

laboratory >0.44 >0.05 >0.2 0.07 Laboratory >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

difference 0.00 0.00 0.00 0.01 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

o/o difference 0.00 0.00 0.00 19.67 o/o difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

1 Liter and 2 Liter Volumetrlc Flasks 
Sep8 WR 34189 Mont. -Wat. >0.44 >0.05 >0.2 >0.06 Sep8 WR35189 Weck >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

laboratory >0.44 >0.05 >0.2 >0.06 Laboratory >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

difference 0.00 0.00 0.00 0.00 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

o/o difference 0.00 0.00 0.00 0.00 o/o difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Compositing Basin 
Sep8 WR34190 Mont.-Wat. >0.44 >0.05 >0.2 >0.06 Sep8 WR35190 Weck >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

laboratory >0.44 >0.05 >0.2 >0.06 laboratory >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

difference 0.00 0.00 0.00 0.00 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

%difference 0.00 0.00 0.00 0.00 o/o difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ISCO Bottles 
Sep8 WR34191 Mont. -Wat. >0.44 >0.05 >0.2 >0.06 Sep8 WR35191 Weck >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

laboratory >0.44 >0.05 >0.2 >0.06 Laboratory >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

difference 0.00 0.00 0.00 0.00 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

o/o difference 0.00 0.00 0.00 0.00 o/o difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Internal Pump Tubing 
Sep8 WR34192 Mont.-Wat. >0.44 >0.05 >0.2 >0.06 Sep8 WR35192 Weck >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

laboratory >0.44 >0.05 >0.2 >0.06 Laboratory >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

difference 0.00 0.00 0.00 0.00 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

o/o difference 0.00 0.00 0.00 0.00 o/o difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Tygon Tubing and Strainer 
Sep8 WR 34193 Mont.-Wat. >0.44 >0.05 >0.2 >0.06 Sep8 WR35193 Weck >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

laboratory >0.44 >0.05 >0.2 >0.06 Laboratory >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

difference 0.00 0.00 0.00 0.00 difference o:oo 0.00 0.00 O.dO 0.00 0.00 0.00 

o/o difference 0.00 0.00 0.00 0.00 %difference 0.00 0.00 0.00 0:10 0.00 0.00 0.00 

• • /'. ., 
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Analyses of Blank Equipment Test Samples: 99/00 

Nutrient Analyses Trace Metal Analyses 

Date Sample# Laboratory N03 NH4-N TKN P04 Date Sample# Laboratory Cd Cr Cu Pb NI Ag Zn 
mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L 

1680 Pump and FIitering Method 
Saps WR 34194 Monl.•Wat. >0.44 >0.05 >0.2 >0.06 Sep8 WR35194 Weck >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

laboratory >0.44 >0.05 >0.2 >0.06 laboratory >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 
difference 0.00 0.00 0.00 0.00 difference 0.00 " 0.00 0.00 0.00 0.00 0.00 0.00 

% difference 0.00 0.00 0.00 0.00 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

ISCO Pump Tubing 
Sep 13 WR34205 Mont.-Wat. >0.44 >0.05 >0.2 >0.06 Sep 13 WR35205 Weck >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

laboratory >0.44 >0.05 >0.2 >0.06 laboratory >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 
difference 0.00 0.00 0.00 0.00 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

% difference 0.00 0.00 0.00 0.00 % difference 0.00. 0.00 0.00 0.00 0.00 0.00 0.00 

Strainer, Tygon Tubing and ISCO Bottles 
Sep 13 WR34208 Mont.-Wat. >0.44 >0.05 >0.2 >0.06 Sep 13 WR35206 Weck >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

laboratory >0.44 >0.05 >0.2 0.18 Laboratory >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 
difference 0.00 0.00 0.00 0.12 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

%difference 0.00 0.00 0.00 190.16 % difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Strainer, Tygon Tubing and Pump Tubing 
Sep 13 WR34207 Mont.•Wat. >0.44 >0.05 >0.2 >0.06 Sep 13 WR35207 Weck >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 

laboralory >0.44 >0.05 >0.2 0.08 laboratory >1.0 >8.0 >2.0 >2.0 >4.0 >2.0 >10.0 
difference 0.00 0.00 0.00 0.02 difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

%difference 0.00 0.00 0.00. 31.15 %difference 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
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EXECUTIVE SUMMARY 

This report was prepared in response to the requirements of municipal National Pollutant 
Discharge Elimination System (NPDES) Stormwater Permit Nos. CAS618030 and 
CAS0108740, issued to the County of Orange, the Orange County Flood Control District 
and the 31 incorporated cities of Orange County by the Santa Ana and San Diego 
Regional Water Quality Control Boards. These permits require that, in accordance with 
Title 23, Chapter 3, subchapter 9, of the California Code of Regulations, the Permittees 
submit a Report of Waste Discharge (ROWD) 180 days prior to permit expiration. This 
Report of Waste Discharge has been prepared by the County of Orange in cooperation 
with the cities in Orange County. The report constitutes a review of all NPDES 
Stormwater Program activities for the Second Tenn Permit period (March 1996 - June "7 

2000) and a proposed plan for the Third Tenn Permit. It is comprised of four volumes. - · 

Volume One is the program summary and includes discussions on the Detection and 
Elimination of Illegal Discharges and Illicit Connections (Section 2.0), the Status ofBMP 
Implementation (Section 3.0), the Program Effectiveness (Section 5.0), a Fiscal Analysis 
(Section 6.0). 

Volume Two provides the proposed plan for the next permit. In order to effectively 
address the revisions to the NPDES Stormwater Program from the First and Second Tenn 
permits and to incorporate the programs developed since 1993, the April 1993 version of 
the Drainage Area Management Plan (DAMP) was updated. The September 2000 
version of the DAMP proposes a wide range of continuing and enhanced Best 
Management Practices (B?vfi>s), which will be implemented over the upcoming 2001 -
2006 permit period . 
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1.0 INTRODUCTION 

1.1 2000 Report Of \Vaste Discharge 

This report was prepared in response to the requirements of municipal NPDES 
Stormwater Permit Nos. CAS618030 and CAS0108740 (subsequently referred to as the 
Second Term Permits), issued to the County of Orange (subsequently referred to as the 
Principal Pennittee), the Orange County Flood Control District and the 31 incorporated 
cities of Orange County (subsequently collectively referred to as the Perrnittees) by the 
Santa Ana and San Diego Regional Water Quality Control Boards (subsequently 
collectively referred to as the Regional Boards and individually as the Santa Ana Board 
and the San Diego Board), respectively. 

These permits require that, .in accordance with Title 23, Chapter 3, subchapter 9, of the 
California Code of Regulations, the Perrnittees submit a Report of Waste Discharge 
(ROWD) 180 days prior to permit expiration. The permits collectively require the report 
to, at a minimum, include the following (the items are listed in the order of their 
appearance in the permits with the corresponding location of each item in the report noted 
in parentheses):· 

• Any revisions to the Drainage Area Management Plan (DAMP) including, but not 
limited to, all the activities the permittees propose to undertake during the next permit 
term, goals and objectives of such activities, an evaluation of the need for additional 
source control and/or structural BMPs, any proposed pilot studies, etc.; (Section 7.0 
and Volume 2); 

• Changes in land use and/or population including map updates (Section 3.0); 

• Any significant changes to the storm drain systems, outfalls, detention or retention 
basins or dams, and other controls including map updates of the storm drain systems 
(Section 3.0); and 

• Any new or revised program elements and compliance schedule(s) necessary to 
comply with· Receiving Water Limitations Section of this order (Volume 2 DAMP 
Sections 3.0, 11.0 and 12.0). 

In addition, the Report of Waste discharge also includes: 

• A summary of the procedures implemented to detect illegal discharges and illicit 
disposal practices (Section 2.0); 

• A summary of enforcement procedures and actions taken to require stonnwater 
discharges to comply with the approved stormwater management programs (Section 
2.0); 

• A summary of the public agency activity BMPs implemented (Section 3.0); 

- l -
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• A summary of the results of the monitoring program (Section 4.0); 

• A summary of the program effectiveness (Section 5.0); and 

• A fiscal analysis (Section 6.0). 

In order to effectively address the revisions to the Orange CoWlty Municipal NPDES 
Stormwater Program (subsequently referred to as the NPDES Stormwater Program) from 
the First Term Permit period and provide the proposed plan for the Third Term Permit 
period, the Permittees updated the April 1993 version of the DAMP (subsequently 
referred to as 1993 DAMP) and are submitting it concurrently with the ROWD as the 
proposed plan for the Third Term Permit period (see Section 7.0 and Volume 2). 

The Report of Waste Discharge: Proposed Plan Draft Drainage Area Management Plan 
(subsequently referred to as the DAMP) addresses the requirements of the Second Term 
Permits, incorporates the programs developed since 1993 and proposes a wide range of 
continuing and enhanced Best Management Practices (BMPs) to be implemented during 
the Third Tenn Permit period. Any references to the DAMP throughout this report shall 
refer to the 2000 DAMP included as Volwne 2 of this report unless otherwise noted 

1.2 NPDES Permit Requirements 

The Second Term Permits, issued by the Santa Ana Regional Board in March 1996 and 
by the San Diego Regional Board in August 1996, require the Permittees to: 

1. Prohibit illicit/illegal discharges from entering into the municipal stormwater 
conveyance systems and require controls to reduce the discharge of pollutants to 
the maximum extent practicable; 

2. Develop and implement Best Management Practices (BMPs) to control/reduce the 
discharge of pollutants to waters of the United States to the maximwn extent 
practicable (MEP), and 

l.3 Program Objectives (DAMP Section 1.0) 

The specific water pollutant control program elements of the NPDES Stormwater 
Program are documented in the 1993 DAMP, which has served as the Permittees' primary 
policy and implementation document regarding compliance with the NPDES Stormwater. 
The 1993 DA1\1P was originally completed through a process that involved public and 
private sector representation and was formally approved in June of 1994 by the Santa 
Ana Regional Board and in 1996 by the San Diego Board. As stated in Section 1.1, the 
1993 DAMP has been revised and is being submitted concurrently with the ROWD as 
Volume 2. 

- 2 -

J 

0016917



u 
The DAMP will serve to: 

1. Provide the framework for the program management activities and plan development; 

2. Provide the legal authority for prohibiting unpermitted discharges to the storm drain 
system and for requiring BMPs in new development and significant redevelopment; 

3. Improve existing city and county pollution prevention and removal BMPs to further 
reduce the amount of pollutants entering the storm drain system; 

4. Educate the public about the issue of storrnwater and non-stormwater pollution and 
obtain their support in implementing pollution prevention BMPs; 

0 Ensure that all new development and significant redevelopment incorporates 
.!:'t-'1~~· ate post construction nonstructural and structural BMPs and evaluate 
"special" structural BMPs to address specific water quality problems as identified 

ugh the water quality planning process; "' 

6
. control of construction related pollutants including erosion and sediment control and d, ~} 

on-site hazardous materials and waste management; ~ ~ 
. ~ 

7. Identify industrial storrnwater dischargers in Orange County and notify them of State ~ 

Industrial stormwater permit requirements; 

8. Detect and eliminate unpermitted discharges and illegal connections to the storm 
drain system; 

9. Conduct a stonnwater monitoring program to identify areas with water quality 
problems, to assist in the prioritization of watersheds for analysis and planning, and to 
assist in the prioritization of pollutants to facilitate the development of specific 
controls to address these problems; and 

10. Address the special focus within the Newport Bay/San Diego Creek watershed due to 
its impaired status and the resulting development ofTMDLs for sediment, nutrients, 
bacteria and toxics. 

" - ., -
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1.4 Program Management (DAMP Section 2.0) 

The NPDES Stormwater Program is a cooperative effort between the 33 current 
Pennittees (35 with the recently incorporated cities of Laguna Woods and Rancho Santa 
Margarita). A formal agreement (the Implementation Agreement) underpins Permittee 
cooperation and recognizes the additional role of the County of Orange as the Principal 
Perrn.ittee. The Implementation Agreement, originally entered into in December of 1990, 
was amended in October of 1993 to include two additional Permittees (Laguna Hills and 
Lake Forest) and formally established the Technical Advisory Committee (TAC) (DAMP 
Appendix C and D). The Implementation Agreement establishes the responsibilities of 
each party and a funding mechanism for the shared costs of the l\TPDES Stormwater 
Program and recognizes the oversight function of the TAC. 

The County of Orange, as Principal Permittee, is responsibile for coordinating 
compliance with permit terms and conditions and overall program management. 
The Permittee Committee provides the overall program guidance with designated 
representatives from each Permittee. The advisory group for program development and 
implementation is the NPDES Technical Advisory Committee (TAC), comprised of a 
City Engineer, or selected representative, from each of five County Supervisorial 
Districts and a representative from the Principal Permittee. 

-4-
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2.0 DETECTION/ELIMINATION OF ILLEGAL DISCHARGES Al\TJ) 
ILLICIT CONNECTIONS 

2.1 Introduction 

This section includes a discussion of the specific requirements for legal authority to 
control pollutant contributions to the storm drain system, the use of this authority to 
eliminate illegal discharges, the ability to abate discharges that have occurred or are 
occurring and efforts to identify and eliminate illicit connections to the storm drain 
system through routine facility inspections. 

2.2 Legal Authority (DAMP Section 4.0) 

The Second Term Permits required that the Permittees establish "adequate legal 
authority'1 to implement the necessary DAMP programs by July 31, 1997. This included 
adequate authority to regulate the discharge of pollutants to municipal separate storm 
drain systems in Orange County and to implement pollution control programs. 

Although adequate legal authority existed for most potential pollutant discharges at the 
inception of the stormwater program, in 1993 the perrnittees determined that a Model 
Water Quality Ordinance should be prepared to provide a more uniform Countywide 
approach and to provide a legal underpinning to the entire NPDES Stonnwater Program. 

A consultant law firm was retained for this purpose, and the Ordinance and 
accompanying Enforcement Consistency Guide (DAMP Appendix El and E2) were 
prepared under the aegis of the TAC and with input from representative City and County 
Attorneys, Sanitation Districts of Orange County, the Orange County Building Industry 
Association (BIA),. the Food Sanitation Advisory Council, Western States Petroleum 
Association (WSP A) and the Permittees. 

All of the Permittees adopted the Water Quality Ordinance and corresponding 
Enforcement Consistency Guide and provided certifications regarding this to the 
Regional Boards the 1997-98 Annual Status Report. In addition, each Permittee has 
designated the Authorized Inspector(s) responsible for enforcing the Ordinance and 
provides updates to this list annually. The Authorized Inspector is the person designated 
to investigate compliance with, detect violations of and/or take actions pursuant to the 
Ordinance. 

The detection, elimination and enforcement activities undertaken by the Pennittees are 
described below in Sections 2.3 and 2.4. In addition to prohibiting illicit connections and 
illegal discharges, the Water Quali!Y Ordinance also provides for requiring BMPs in new 
development and significant redevelopment (see Section 3.4) . 

- 5 -
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2.3 Detection of Illegal Discharges (DAMP Section 10.0) 

An illegal discharge is any discharge to a municipal separate storm sewer that is not 
composed entirely of stormwater and that is not covered by an NPDES permit or 
identified in the NPDES Stormwater permit as an allowed discharge. An illegal 
discharge refers to the disposal of non-storm.water materials such as paint or waste oil 
into the storm drain or the discharge of waste streams ·containing poUutants to the storm 
drain. The elimination of these discharges to the storm drain system requires the 
sequential detection, investigation, and enforcement using supporting statutory authority 

The Permittees have a number of programs that have facilitated the detection of sources 
of non-stormwater discharges. These programs include industrial facility inspection 
(Section 2.3.1), drainage facility inspection (Section 2.3.2), water quality monitoring (see 
Section 4.0), and the wide distribution of public education materials that provide phone 
numbers and encourage the reporting of spills (Section 3 .3 ). 

2.3 .1 Industrial Facility Inspection 

A number of public agencies routinely conduct inspections of industrial facilities in 
Orange County. These agencies and their areas of responsibility include the following: 

• The Orange County Health Care Agency regulates the storage and disposal of 
hazardous wastes. Approximately 6,339 businesses are inspected annually to ensure 
proper waste management. 

• The Fire Departments in Orange County regulate the storage of hazardous materials 
through disclosure ordinances such as OCC Sec 4-3-200-300 and Article 80 of the 
Fire Code. This regulation involves inspection at approximately 7,000 business. 

• Agricultural chemicals, notably pesticides, are regulated by the Agriculture 
Commissioner through the State Agriculture Code (CCR Title 3, Sec. 6000 et seq.). 
The Commissioner's office performs facility inspections at about 200 facilities/year 
out of a total of approximately 700 facilities that use/store pesticides. The 
Commissioners office also initiates enforcement action for non-compliance. 

• Discharges to the sanitary sewers are regulated by the County Sanitation Districts of 
Orange County, and the Aliso Water Management Agency/South East Regional 
Reclamation Authority who routinely conduct pre-treatment facility inspections. 

Routine coordination with staff of these inspection programs occurs through Principal 
Permittee participation with the Orange County Hazardous Materials Strike Force and the 
Stormwater Awareness training developed and presented by the Principal Permittee. 
These coordination efforts ensure that the staff of these inspection programs are 
cognizant of stormwater issues and regularly notify the Principal Permittee of situations 
that may present a source of water pollution. 

-6-
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2.3.2 Drainage Facility Inspection 

Through routine maintenance activities within the municipal stonn drain system, 
Permittee field personnel continue to report suspected problems and/or discharges to the 
system (Section 3.2.3). 

2.3 .3 Countywide Reconnaissance 

During the First Term Permit and part of the Second Term Permit the Permittees 
conducted field screening/reconnaissance every year which included conducting a site 
investigation and chemical analyses once during dry weather and once during storm 
events. While the primary objective of this component of the water quality monitoring #, 
program was to detect gross contamination from illegal discharges through field analyses ~ f:::,.':Jtf 
minimal incidences were detected. ~11"'4 !J!= 
New monitoring program objectives set in the Second Tenn Penni! prompted a re-~~ 
evaluation of the monitoring. program starting in 1997. In May l 999, a final report ~v:1'. .,.. . . , 
outlining a new monitoring program that addressed the requirements of this pennit was ~ 
submitted to the Regional Boards (DAMP Appendix K) and the program was 

1
;µr.t:.-

implemented. . ,,. ,~ 

The reconnaissance and source identification section of the new water quality monitoring 
program addresses the need to determine if an identified water qual.ity problem is the 
result of an illicit connection or illegal discharge through a series of source identification 
studies. If problems are found they are referred to the Permittees' Authorized Inspectors. 

2.3.4 Incident Reporting 

The public reporting of spills is facilitated by a listing of: 

,. Permittee business telephone numbers in materials produced and distributed by the 
NPDES Stormwater Program's public education activities (brochures and magnets). 

• The 24 hour water pollution problem reporting hotline and corresponding e•mail 
address in materials produced and distributed by the NPDES Stonnwater Program's 
public education activities 

• The Princip~ Permittee's water pollution telephone number in the Orange County 
"white page" telephone directories 

- 7 -
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2.4 Elimination Of 11legal Discharges (DAMP Section 10.0 and Appendix El/E2) 

2.4. l Investigations 

Investigations of water pollution incidents are routinely widertaken by Permittee 
Authorized Inspector staff and various fire and police departments (Section 3.2.8). 
Although investigations may be wiilateral efforts, more serious incidents are typically 
coordinated with federal, state, and local agencies through the Orange County Hazardous 
Materials Strike Force. The Strike Force is headed by the Orange Cowity District 
Attorney's Office and includes representatives of a wide variety of local, regional, and 
state agencies. 

In addition, the Perrnittees also coordinate with Regional Board staff on an ongoing basis 
with a particular focus on facilities regulated by an NPDES permit. 

Although figures are not available regarding the number of water pollution investigations 
conducted during the 1996-2000 reporting period, commencing with the 1999/00 
reporting period, the Perrnittees began to collectively provide a summary of the types and 
total numbers of water pollution incidents that have been reported within their 
jurisdiction. A si.rmmary of these investigations can be fowid in Table 2.1. 

During the 1999/00 reporting period, the Permittees reported a total of 819 water 
pollution incidents. This total consisted of281 Notifications, 269 Complaints and 167 
Response Requests and 102 referrals to other agencies. Figure 2.1 illustrates the sources 
of water pollution incident reports received by the Principal Permittee with the cities and 
the public constituting over 60% of the sources and Figure 2.2 illustrates the types of 
materials involved (Table 2.2). 

The Principal Permittee investigations constituted approximately half ( 409) of the total. 
The number of incidents addressed by the Principal Permittee illustrates its effective 
countywide role as the local agency with primary responsibility for surface water 
pollution investigations. 

For comparison, from July 1, 1996 - Jwie 30, 2000 a total of 1,508 water pollution 
incident reports Were received by the Principal Permittee. Beginning in FY 1996/97 to 
FY 1999/00, the Principal Permittee received 390, 374, 337 and 407 contacts regarding 
water pollution problems. 

There was an increase in the incident reporting from 808 in the four year period 1990-
1994 (202/year) to 1872 in the five year period 1995-2000 (3 75/year). Figures 2.3 and 
2.4 illustrate the types of materials that were reported in the 808 water pollution incidents 
reported during _1990-1994. Similarly, Figures 2.5 and 2.6 illustrate the types of 
materials that were reported in the 1872 water pollution incidents during 1995-2000. The 
types of materials involved the most in the incidents for both the First and Second Permit 
Terms were miscellaneous waste and petroleum products (1990-1994 67%, 1995-2000 
66%). 

- 8 -
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2.4.2 Enforcement 

Enforcement activities are undertaken according to the Water Quality Ordinance and 
accompanying Enforcement Consistency Guide (DAMP Section 4.0 and Appendix E2). 
Water pollution cases may be handled administratively or in more serious instances, have 
been prepared for prosecution by the Orange County District Attorney who may 
prosecute wider the applicable sections of the Water Quality Ordinance,. State Fish and 
Grune Code, State Water Code, Uniform Fire Code, and Penal Code that address 
pollutant discharges. 

The Permittees have formerly designated the staff responsible for carrying out the 
enforcement services according to the Enforcement Consistency Guide and update these 
designations every year in the Annual Status Report (Section 3 .0). The Permittees will 
continue to have responsibility for water pollution enforcement within their jurisdiction 
unless that authority has been designated to the Orange County Flood Control District. 

During the 1997 /98 and 1998/99 reporting periods, the Principal Permittee provided 
Water Quality Ordinance Enforcement Consistency Guide training to approximately 40 
Permittees and support staff. This training was designed to assist with the establishment 
or implementation of the Water Quality Ordinance enforcement program. 

Commencing with the 1999/00 reporting period, the Permittees began to provide a 
summary of the enforcement actions that have been taken against offenders within their 
jurisdiction. This information includes the types and total munbers of the various 
enforcement actions that have been taken against the violators, the number of repeat 
violators and the incremental enforcement actions taken against them, and additional 
information regarding any prosecutions that are either currently underway of that have 
been settled. 

As provided for _in the Enforcement Consistency Guide, when selecting enforcement 
options, it is important that the Permittees ensure that violations of a similar nature are 
subjected to similar types of.enforcement remedies. Nonetheless, a more severe 
enforcement option may be selected when a violator has either a history of 
noncompliance or has failed to take good faith actions to eliminate continuing violations 
or meet a previously imposed compliance schedule., 

The Permittees have five types of remedies including educational letters, Notices of 
Noncompliance,. Administrative Compliance Orders, Cease and Desist Orders and 
commencement of other civil or criminal enforcement action. The Enforcement 
Consistency Guide provides a framework to the Permittees for selecting the type of 
enforcement that should be pursued. Some of the factors that influence this decision 
include the duration and significance of the violation of threat, the cooperativeness and 
willingness of the responsible party to remedy the conditions, whether the incident is 
isolated or re-occurring and whether the violation or threat will affect or harm human 
health or the environment. 

-9-
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· ,if' c:iu The Permittees reported a total of 367 enforcement actions during the 1999/00 reporting 
~~~ e_;'f' period (Table 2.3). Of these, 216 were educational letters, 62 Citations, 30 Cease and 

10,('°o Desist Orders, and 25 Notices of Noncompliance. Table 2.4 provides a summarization of 
U- the incremental enforcement actions taken by ~elve Permittees with respect to repeat 

violators as well as any ongoing prosecutions. A total of eleven prosecutions were 
reported. Of these, two resulted in guilty pleas and subsequent fines, while the others are 
still pending. 

2.5 Detection/Elimination of Illicit Connections 

An illicit connection to the storm drain system is an undocumented and/or unpermitted 
physical connection from a facility to the storm drain system. The First Term Permit 
required the Permittees to undertake programs to identify and eliminate illicit connections 
to the storm drain system. In response, the Permittees -developed a facility inspection and 
documentation program to identify such connections (DAMP Appendix J). 

The Second Term Permit required the Permittees to certify the completion of the 
reconnaissance of the storm drain system by February 28, 1997, and, in instances where 
illicit connections are detected, a schedule be provided for their elimination. The 
Reconnaissance Survey Report of February, 1997, reported finding two illicit connections 
countywide and inspection of drainage facilities is now conducted as part of routine 
maintenance. 

Any illicit connection identified during routine inspections is investigated by the affected 
Permittee. Appropriate actions are then taken to approve undocumented connections by 
permit procedure and/or pursue removal of those connections that are determined to be 
illicit connections and not permissible. 

From 1996 to 2000, the Permittees reported a total of 178 illicit connections to the storm 
drain system. Of these, at least 56 received permits and 46 were either plugged or 
removed; the rerpainder are still pending. (Table 2.5). Pool drains constituted the 
majority of these connections. 
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Tpble 2.1 1999/00 lneldent Investigation Summary 

lnvestigative/Enfon:ement Stitus Type of lneident 

Permlttee Tol:11 Reported 
County City Provides City Provides 

Nctilicatlon Complaint Response Request Referral tD Other Agency 
Provides All Some All 

Anaheim X 8 5 0 0 13 

Brea X 0 0 0 0 0 

Buena Park X 3 0 0 2 5 

Costa Mesa X 3 3 14 3 23 

Cypress X 0 9 0 0 9 

Dana Point X 10 
I' 

38 0 0 48 

Fountain Valley X No Report 

Fullerton X 0 14 0 0 14 

Garden Grove X 6 9 3 0 18 

Huntington Bead! X 0 1 I 0 2 

Irvine X 0 0 9 0 9 

La Habra X 2 11 0 0 13 

La Palma X 0 0 0 0 0 

Laguna Beach X 2 4 3 0 9 

Laguna Hills X 
' 

0 0 0 0 0 

Laguna Niguel X 3 10 2 4 19 

Lake Forest X 0 0 0 0 0 

Los Alamitos X 0 0 0 2 2 

Mission Viejo X 1 19 0 0 20 

Newport Beach X 16 6 20 2 44 

Orange X 1 6 6 0 13 

Plaeen!la X 0 0 6 0 6 

San Clemente X 0 0 9 0 9 

San Juan Capistrano X 0 9 0 0 9 

Santa Ana X 0 16 45 22 83 

Seal Beach X 10 0 0 0 10 

Stanton X 0 0 0 0 0 

Tustin X 0 3 2 1 6 

Villa Park X No Rei,ort 

Westminster X 16 3 6 0 25 

Yorba Linda X 0 3 0 0 3 

County of Orange/OCFCO X 200 100 41 68 407 

Tol:11 281 269 167 102 81& 

Cau"rty referrals coum c:anslsts of refl!ffllls to cities 
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Table 2.2 Materials Involved in Water Pollution Incidents 

Materials Involved in Water Pollution Incidents 

Inorganic Paint Petroleum Products Sewage Miscellaneous Unidentified 

Acids Dry Scrapings/Residuals Automotive Fluids Greywate~/Sewage Animal Waste/Remains Liquid 

Bases Latex Crude Oil Odor Carpet Cleaning Washwater Material 

Chemicals Mixtures Degreasers Chemicals Residue 

Metals Oil Based Diesel Construction Runoff Solid 

Process 
Wastewater Gasoline Dye Did Not Observe 

Solutions/Wastewater 

Hydraulic Fluid Ethylene Glycol 

Jet Fuel Fire Supression Runoff 

Miscellaneous Food Process Wastewater 

Odor Grease 

Sheen Green Waste/Material 

Waste Oil/Mixture Miscellaneous 

Odor 

Pool Wastewater 

Process Wastewater 

Detergents/Washwater 

Trash/Debris 

Silt/Mud 

Surface/Groundwater 

• • 
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lnveollamlve/Enforeemcnt Status 

Permlttee 
County 

Provides All 

Anaheim 

Brea 

Buemi Park X 

Costa Mesa 

Cypress 

Dana Point 

Fountain Valley 

Fullerton 

Garden Grove 

Huntington Beach 

lrvlne 

La Habra 

La Palma X 

Laguna Beach 

Laguna HIiis X 

Laguna Nlguel 

Lake Forest X 

Los Alamltos 

Mission Viejo X 

Newport Beach 

Orange 

Plocentla X 

San Clemente 

San Juan Capistrano 

Santa Ana X 

Seal Beach 

Stanton 

Tustin 

VIiia Park 

Westminster 

Yorba Linda 

County of orange/OCFCD X 

Total 

NON= Notice ol Noncompliance 
ACO = Administrative Compliance Order 
COO = Cease and Desist Order 

City Provides 
City Provides All 

Some 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Table 2.3 FY 1999/00 _ .. rcement Summary 

Education 
Letter (EL) 

0 

0 

0 

3 

6 

38 

14 

18 

0 

0 

10 

1 

2 

0 

11 

0 

1 

19 

4 

13 

5 

0 

2 

4 
I 

D 

D 

2 

14 

0 

49 

216 

Administrative Enfc,rcement 

NON 

5 

0 

0 

0 

0 

0 

a 
1 

2 

6 

o· 
0 

1 

0 , 
0 

1 

0 

3 

0 

0 

0 

0 

0 

0 

0 

3 

2 

0 

0 

25 

ACO CDO 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 a 
a a 
0 0 

2 1 

0 13 

0 0 

0 0 

0 D 

0 D 

0 D 

a 0 

0 0 

0 0 

0 0 

0 0 

0 0 

D 0 

0 0 

0 0 

0 0 

0 0 

0 16 

0 0 

0 0 

2 30 

Mis = Misdemeanor 
Inf= tnlractlon 

TYi e ol Enforcement 

Crlmlnal Enlarcement 

Mis Inf 

0 0 

0 0 

0 0 

2 0 

a 0 

a 0 

NoReoort 

0 0 

0 0 

0 0 

1 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 a 
0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

0 0 

D D 

1 0 

NoReoort 

0 1 

0 0 

0 0 

4 1 

IOC " Issuance of Citation 

• 
other Total 

IOC 

0 0 5 

0 0 0 

0 0 D 

0 0 5 

0 3 9 

a 0 38 

0 a 14 

0 9 28 

0 0 2 

0 0 10 

o· 0 23 

0 0 0 

0 6 9 

0 D 0 

a 0 12 

0 0 0 

0 0 2 

0 0 19 

62 D 69 

0 0 13 

0 0 5 

0 0 0 

D 0 2 

0 0 4 

0 10 10 

0 0 0 

a 0 6 

0 0 33 

0 0 0 

0 0 49 

62 28 367 
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Type of Enforcement Action 
Vlol.,or lVP• 

El NON ACO COD 

.. 

Business 

Resl<!ence 

" 

Buslness I 

1 1 

.. .. 

Business 2 

Buslness 

.. 

Business 1 

"",· 

Residence 1 I 

Business 1 

Business 2 

Business 3 3 

Business 3 

Residence h 
,· •:' 

"· ... ' 
Business 2 2 

Business 3 

Residence 2 

EL• Educotioo Letter 
NON • NoUce of Noncomplance 
ACO • Aolllrlstrottvo ~ance Orc!er 
coo • Cease and Desist Or<ler 

• 

2 

Ml> 

I 

1 

1 

Inf IOC Other N.,,,e 

EZlwa 

Martin Gonzalez 

PefsGerell<) 

Now YO!!! Seafood 8ulfe1 

HQ{jdayROCk 

1 

. • 

Rodd)' Glacornri 

.. 
El Toro Material 

Newport Hart>or ShlP'fllrd 

Coast Groin 

Gaswo Vllalle 

Ride Coleman c/o OCOA 

Mis • Misdemeanor 
lnl• ln!rnction 
IOC • lsSU8nce of Clm6oo 

Table 2.4 1999/00 Repeat Vlolators/Prosecutlons Summary 

Information on Violators Prosecuted 

Ad<lrtn CMtut Polllil"11 olcon«m Ntlu,e of Violation Glalu• o1 Nl\ .. eol 
Ju<!Qmrnl/Defl1'menl Jud'ame:nl/Sl'ff.11ment 

' 1.iltY or costa·Mesa ,,. ... .. 
' 

3599HllJ"!JorBM1. Komelh Spaugy Fuel lfl8dlon dlemca!s Fuel lrjecljon lesting ou1doars FOI.Oldg!.llty Flned$70D 

2252Pomone Mortin Gonzolez Oii ln!o storm<nln Ver/do repair In su-eet lklgal Penclng Pendng 

Citv 01 "v1,1ress :. ; ,. ,. 
," 

. .. .. .• .. ... 

GIIY Ofl araen .Grove ... 

(.;ltV or Hunt1ni:11on eeacn.c • :·• ... ~. ' ~ ' " .. '· 
" , .. .. .. .. ... . .. 

19791 Beach BM! Pol Fuentes Automotivo FUds Orolrlng Into stonn system Monitor 

6842 Edlr,ger Jose osa • Managor Kitchen Grease Oralrlng Imo stami sys1em M0111tor 

1.,11, or 1rvine 
"" 

16351 lll COnslructlon a,. John Hofidoy, V.P. Olesel Fuel Spll lnlo stonndraln Penclng 

1 1.,1rv ot I aauna Beacli .. ; ' ' 
,. ... 

-
.. Cltv of uauna Niauel . . . ' ... .. .. .. ., 

vllY 01 os Alamitos . .. 

Glty or orange .. .. ,--. . . 

"'11 or 1ustin . · . ' 

1206 Via Presa Seme Cancrele l!l"!)l'oper cl sposol Gullyplea Sll60Hne 

.. .. t;IIY or wes,m,nster ; " .. 
.. ·:· .. ,, .... .. .• 

'" 

coun or oranae. .. .. 
RoekyRd. & Petlola Pkwy R.N.Boslch Ccna"ete $1.rTy Oisc11ar99 of contooinen1s to Peoong Pend"9 Lake F«est 92630 sllllo wnloro 

151 Shlj)yt1rd Way Was!llWlller 
Discl1arge or contamlnanls to 

Pendng Pending 
Newpo,1 Beach mla waler,, 

5355 E Airport Or; Onte~o. CA 
DonHOhles SOWIIII') 

Discharge of sew&go to stonn Per,;fng Perdng 
91761 chin 

221 Main st, m: Seme Diesel Fuel 
Discharge of contarrinants lo Pending Pendng 

Hlllffngloo Bench 92684 stute waters 

405 W 5111 st. Ste 606 Seme Diesel Fuel 
D1scl1arge of conlllmlnants lo Pending Pending 

Senta Ana 92701 state walers 

• 
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Table 2 61996 2000 Detection and Eliminatlo,. -• Illicit Connections to Storm Drain Systems • . 

1996-97 1997-98 1998-99 1999-2000 '=== 

PermittH I l!Ud Conne:-cUons 
Tr,• of Connection Resuttina Adlnn I lltdl Connections Type of Connectkm RHul'llng AcUon f IJ!ltlt ConnecUons • Ollcilt Con-ntt:tiot11-

Fou,d Found Found 
Typo of CctnMctlo-n Rll'lufting AcUon 

Found 
Typo of CoMecllon R"'ulllngAdlan 

Residential Residential 

Anaheim 0 0 4 ,;;onnecl!ons to All pipes removed 10 connections to 
All pipes removed 

surface drains surface drains, 
cloggod_ sowors 

Broa D 0 D 0 

suona Park 0 0 0 0 

Costa Mesa 0 0 0 0 

Cypress 0 0 0 0 

Dana Point 0 0 0 0 

Fountain Valley 0 0 D 0 

Fullerton 0 0 0 0 

Garden Grove 0 0 0 0 

Huntington Beach 0 0 0 0 

Irvine 0 0 0 0 

La Habra 37 Lot & Pool Drains Education on 0 0 1 Pool Drain Educatlon on 
Pollution Pollution 

La Palma Nol Reported 

Restauranl Floor City working with 
Laguna Beach 0 0 0 1 Drain to OCFCD property owner to 

Channel resolve Issue 

Laguna Hllls 0 0 0 0 

Lag,una Niguel 0 0 0 0 

Lake Fores1 0 0 0 0 

Los Alamitos Not Reported 

Mission Viejo 0 0 0 0 

Nowport Beach D 0 D 0 

Pool Drains, Misc. 
All notl!ied 

Pool Drains, Misc. 
All notified 

Pool Drains, Misc. 
All notified Pool Drains, Misc. 

All nobfied orange 5 ~uslnoss 
complied 2 business complied 

9 business 
compiled 7 business 

complied connections connections connecUons connections 

Placonlla 0 0 0 0 

San Clemente 0 0 0 0 

San Juan Capls1reno 0 0 0 0 

Santa Ana 0 0 0 0 

Seal Beach 0 0 0 0 

Stanton Not Reported 

Tus1!n 2 
12" Residential & Undocumented, bu 

IS" Industrial legal surface drains 

Villa Park Nol Reported 

Westmlns1er 0 0 0 0 

Yorba Linda 0 0 0 0 

13 Permits, 3 
37 Permits, 4 5 Permits, 

1 Permit, 2 
County of Orange' 17 Plugged/Removed, 41 

Plugged/Removed 
8 

3 Pending 
34 Plugged/Removed, 

I Pending 31 Pending 

Total 61 43 21 53 

• County of Orange totals are for cafonder years. 1998 figures are ,eported for 1996-97, 1997 figures for 1997·96, 1998 figures for 1996-99, while 1999 (25) end 2000 (9) figures are combined for 1999-2000 
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• Figlh~ 2.1 
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Figure 2.2 
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• Figure .2.3 • 
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• Figu,~ 2.5 
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3.0 STATUS OF BMP IMPLEMENTATION 

3.1 Introduction 

This Section details the Permittees' programs to implement Best Management Practices 
(BMPs) as part ofroutine public agency activities (DAMP Section 5.0), in the 
construction and post construction phases of new development (DAMP Section 7.0 and 
8.0) and the participation with several water quality planning initiatives. 

The Second Term Permits added an additional requirement for BMP implementation 
related to the operation of municipal facilities through an environmental performance 
evaluation and reporting program. This program is now in its third year of 
implementation and is discussed in Section 3.2.6. 

3.2 Public Agency Activities (DAMP Section 5.0) 

All of the Permittees routinely conduct preventive maintenance activities that are widely 
recognized as effective BMPs for pollutant control. These activities include litter 
control, solid waste collection/recycling, drainage facility maintenance,. catch basin 
stenciling, street sweeping, hazardous materials management/environmental performance 
reporting, household hazardous waste collection, emergency spill response and fertilizer 
and pesticide management. 

The DAMP requires evaluation of these activities and, where appropriate, improvements 
or new practices_ to further reduce the amount of pollu_tants discharged into the storm 
drain system. An important component of this evaluation process is the documentation 
and collection of data related to these selected activities. The data presented in the 
subsequent sections has been compiled for the period of July 1, 1995 to June 30, 2000 
and compares the status of the program from the 1994 Report of Waste Discharge 
(ROWD) submittal to the 2000 ROWD submittal. 

3.2.l Litter Control 

Litter control is an important element in the diversion of trash and other materials from 
the storm drain system. Although most Permittees historically viewed litter control as a 
public service program (i.e., preventing visual blight, etc.), rather than as a pollution 
control problem, they now consider it equally important as a visual indicator of water 
quality. 

In 1994, eighteen Permittees had specific municipal litter control ordinances and fifteen 
planned to utilize the new sections in the Model Water Quality Ordinance to achieve 
effective litter control authority. All Permittees now have the legal authority to control 
littering in public areas either through the Water Quality Ordinance or existing municipal 
code sections . 
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Other DAMP-recognized elements of litter control include provision of trash receptacles 
and special clean-up events (Table 3.1). Dwing the 1999/00 reporting period, twenty
seven Permittees reported that trash receptacles are maintained in public areas. Other 
initiatives included the allocation of staff to litter and debris control, arrangements to 
facilitate the disposal of large waste items by residents, and organized 
community/neighborhood clean-ups. 

Garden Grove, for example, coordinated volunteer groups to clean litter twice monthly. 
Another example was the organization of Neighborhood Enhancement Programs by the 
City of Orange, wherein each year specifically targeted community areas clean-up litter. 
Several other cities reported organizing, or participating in, initiatives related to litter 
control such as "Beach Clean-Up Day", "Volunteer Coru1ection Day", "Earth Day 
Clean-Up," "Coastal Clean-Up Day," and "Pride Days." 

Every year the California Coastal Commission sponsors a Coastal Cleanup Day to help 
cleanup the trash and debris that accumulates along the coastline, fouling the beaches and 
tidal zone (Table 3.2). During the first cleanup day in Orange County in 1996, 4,649 
volunteers collected 38,906 pounds of trash and 3,914 pounds ofrecyclables (9.2 
pounds/person) .. In 1999, 4,382 volunteers joined in and collected 65,900 pounds of 
trash and 8,841 pounds of recyclables (17 pounds/person). 

The top five items collected during the 1999 event were 14,587 cigarette butts; 9,650 
foamed plastic pieces; 5,621 plastic food bags/wrappers; 5,288 paper pieces and 4,630 
plastic pieces; which corresponded closely with the results from the debris 
characterization study conducted within the Newport Watershed (Section 3.9.1). 

3.2.2 Solid Waste Collection/Recycling 

The Permittees have solid waste collection programs for public, residential, commercial 
and industrial areas. The Permittees recognize that the public must be encouraged to 
properly dispose of their trash and educated that the storm drain is not a waste receptacle. 
The Pennittees conduct public education outreach through a variety of methods including 
community newsletters, radio and television public service announcements, brochures 
and utility bill inserts. 

In 1994, the Permittees reported recycling information that they were separately required 
to collate under the requirements of AB 939 In the 1993/94 reporting period, seventeen 
Pennittees reported data regarding the breakdown of constituent materials for recycling, 
as required under AB 939. These Permittees diverted 177,000 tons from the waste 
stream, marking an increase of 67,000 tons from the prior year. Since the AB 939 
reporting requirements have changed, the Permittees no longer provide this information. 

In the 1999/00 reporting period, twenty-nine of the Permittees reported the collection of 
3.4 million tons of solid waste (Table 3.3). In addition, the Pennittees reported on the 
types of solid waste and recycling education materials made available to the public and 
the frequency with which they were distributed or broadcast (Table 3.4). 
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Twenty-three Permittees indicated that they distributed community newsletters, while 16 
jurisdictions reported the distribution of utility bill inserts containing information 
regarding recycling and/or proper waste disposal at least annually. Certain educational 
efforts have increased since 1994. For example, in 1999/2000 ten Permittees reported that 
they broadcast public service announcements via radio and/or television; this compares to 
only five Permittees in 1994. Moreover, Cypress, Mission Viejo, Placentia, and San 
Clemente all reported the inclusion of information about recycling and waste disposal on 
their city web sites. 

Another example is Tustin which reported the continuance of an ad hoc committee, 
"Tustin Pride", that organizes events such as their Cluistmas Tree recycling program. 
Anaheim reported contracting with a private communications firm for public relations 
services to promote "Recycle Anaheim." 

Examples of recycling public education materials are included in Appendix 3.1. 
Reflected in the program materials is that fact that many jurisdictions have combined the 
recycling, litter control and hazardous materials disposal messages. 

3.2.3 Drainage Facility Maintenance 

Maintenance 

During the First and Second Term Permit periods, the Permittees developed and 
implemented drainage facility inspection and maintenance procedures and created 
inspection logsheets in order to document the total volume of material removed from 
their facilities and the percentages of each type of material. Through their routine 
inspections, the Permittees also notify the appropriate Authorized Inspectors of any 
evidence of chemical contamination or suspected illegal discharges. 

The Permittees inspect the drainage system within their jurisdictions on a regular basis 
and clean out accumulated debris on an as-needed basis. Removal of accumulated debris 
and sediment is carried out either manually or by mechanical. methods using flushing in 
emergency situations only. 

In 1993/94 seventeen Perrnittees reported removing more than 7,500 cubic yards of 
debris from the drainage system. This debris was cleared from 114 miles of channel and 
pipe and 13,650 storm drains and catch basins. 

Comparatively, in the 1999/00 reporting period, twenty-eight Permittees reported the 
removal of 15,381 cubic yards and 23,907 tons of material from 218.8 miles of storm 
drains and 21,284 drain inlets. Thus, over the last permit term the efforts to clean out the 
drainage facilities and the quantity of material removed have doubled. 

Debris characterization varied significantly between jurisdictions but averaged 43% soil, 
38% vegetation, 9% paper, 4% plastic, and 5% (Table 3.5). These figures do not vary 
greatly from those tabulated in 1993/94 
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Drainage Facility Changes 

The NPDES permit requires that the Permittees provide information regarding any 
significant changes to the storm drain systems, outfalls, detention or retention basins, 
dams or other controls, including map updates of the storm drain system. During 1990 -
1995, the Permittees reported approximately 270 changes to their municipal storm drain 
systems. 

Comparatively, during 1996-2000, twenty-five Pennittees reported a total of 220 changes 
to their municipal storm drain systems (Table 3.6). In addition, Brea reported nine 
changes occurring between 1990 and 1994 and Huntington Beach and Westminster each 
reported a change occurring in 1994. 

The Permittees also reported that they provide the Principal Permittee with drainage 
facility map updates on a continual basis. These maps can be made available to the 
Regional Boards upon request. 

Low Flow Diversions 

The Permittees have implemented a limited number of drainage system diversions to the 
sanitary sewer system at several coastal locations. Diversion projects take low flow flood 
control channel water and divert them to sanitary sewer or ocean outfall to avoid direct 
discharge to recreational and other use areas. 

Talbert/Lower Santa Ana River Watershed 

Elevated bacteria indicator levels in the surfzone off Huntington State Beach in 1999 
were attributed, in part, to the storm drain system of the Talbert/Lower Santa Ana .River 
Watershed (see Section 3.8.2). As part of an early action plan, all storm drain and pump 
station discharges in this watershed have been temporarily diverted during the summer 
months. 

As an added measure to prevent bacteria in the Santa Ana River from impacting 
Huntington State Beach, low flow runoff from the lower Santa Ana River Watershed is 
being diverted to the sanitary sewer at four locations. These locations are: the Santa Ana 
River just upstream of Talbert; the Greenville Banning Channel upstream of Hamilton; 
and two Huntington Beach pump stations at Hamilton and Meredith. 
Aliso Creek Watershed · 

The lower mile 9f Aliso Creek has been listed as impaired for the presence of elevated 
levels of fecal coliform (see also Section 3.8.3). Pursuant to a 205G) grant the Principal 
Permittee initiated a water quality planning study. One of the results of the study was the 
identification of elevated fecal coliform levels at a number of points along Aliso Creek 
and in its tributaries. One storm drain (identified as J03P02) exhibiting elevated fecal 
coliform levels was issued a Clean Up Abatement Order by the San Diego Board. As an 
early action, the flows from J03P02 have been temporarily diverted during the summer 
months to the sanitary sewer by the City of Laguna Niguel. 
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As a further watershed step, the Principal Pennittee and the Aliso Water Management 
Agency installed, operated and maintained a diversion project to remove summer flows 
in Aliso Creek from an area immediately upstream of Aliso Beach. This diversion project 
utilizes a summer-season-only sand berm to allow pumping of creek water to an adjacent 
ocean outfall line. 

Laguna Beach Coastal Storm Drains 

The city of Laguna Beach installed their first diversion in 1987. Since that time they have 
installed five additional diversions and plan to install fourteen more by the year 2007. 
Currently the diversions cover 960 urban acres, 38% of the 2,500 total urban acres in 
Laguna Beach. By the year 2007 the diversions will cover 2,130 (85%) ofthe 2,500 total 
urban acres in Laguna Beach. 

3.2.4 Catch Basin Stenciling 

The goal of the stenciling program is to label and subsequently maintain labels on 
stormdrain catch basins throughout Orange County. Initially the label was comprised of 
"No Dumping - Drains To Ocean" written in 3" black letters on either the top of the curb 
or the curb face adjacent to the inlet. 

This format was later revised to 3" blue letters on a white background. Each Permittee, 
however, may implement its own version of the catchbasin stenciling program including 
variations on the phrase or the method of labeling such as the use of hot/tape decals or 
thermoplastic plaques. 

In the 1993/94 reporting period, the Permittees reported stenciling approximately 21,250 
catch basins (63%) and twenty Permittees reported completing stenciling all of their catch 
basins in their jurisdiction. 

In the 1999/00 reporting period the Permittees reported that over 33, 300 catch basins 
(98%) of the total inventory of over 34,000 drain inlets have been stenciled at least once. 
The number of Permittees who have stenciled 100% of their catch basins at least once has 
increased from twenty to twenty-five. Seventeen Permittees reported re-stenciling over 
11,600 catch basins ( over one third) during 1999/2000 (Table 3. 7). 

Most Permittees use the recommended stencil: "No Dumping - Drains To Ocean". There 
are, however, a few variations. Newport Beach uses "Drains to Ocean" or 11 Drains to 
Bay" depending on the storm drain's receiving water, Irvine uses "No Dumping Waste -
Drains To Ocean", and Laguna Beach designed its own logo to accompany the phrase: 
"Keep It Clean - Drains To Ocean". Seal Beach and Placentia both use "No Dumping", 
with Placentia including the corresponding municipal code (P.M.C. Section 16.08.040). 

All but four of the Permittees used spray paint to stencil their inlets, with nine using 
either blue or black paint on a white background instead of only black wi.th no 
background color. Alternative application methods included hot tape/decals (Irvine, 
Orange), thermo-plastic (Brea), and adhesive plaques (Laguna Beach and Orange). 
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Several Pennittees, including Brea, Buena Park, La Habra, and Orange reported positive 
public reaction to the stenciling programs. Still others noted an apparent decrease in the 
amount of litter in the catch basins since the initiation of stenciling programs. 

The use of volunteer resources was reported by a number of Permittees; in 1999/00 over 
4,700 catch basins were stenciled by volunteer groups. Fullerton, San Clemente, and 
Lake Forest all utiliz.ed Boy/Eagle Scouts, while Costa Mesa, Irvine, La Habra, and San 
Clemente reported stenciling assistance from the Orange County Conservation Corps. 

3.2.5 Street Sweeping 

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

During the Second Term Permit period, the Principal Permittee recommended that the 
Permittees apply a standard of pollutant control removal effectiveness in the purchase of 
new street sweeper equipment. This recommendation was based upon a preponderance 
of research literature suggesting that regenerative air sweepers are superior in 
performance to vacuum and mechanical brush. The research is not, however, 
unequivocal. 

In the 1999/00 reporting period, twenty-six Permittees reported using a fleet of street 
sweepers consisting of at least 36 mechanical broom, 66 vacuum and 7 regenerative air 
sweepers. It is expected that, over the next permit period,. these numbers will continue to 
change as Permittees replace aging equipment. The Permittees also reported removing at 
least 410,483 tons and 111,301 cubic yards of material with the sweepers. 

Monthly sweeping of residential, conunercial, and industrial public street areas was the 
minimum reported sweeping frequency with the Principal Permittee frequency 
commencing in the 2000/01 reporting period. Approximately half of the Permittees 
reported conducting weekly sweeping in industrial and commercial areas, with sixteen 
conducting weekly sweeping in residential areas. Six Permittees reported a sweeping 
frequency of twice weekly or greater for at least one of the three designated areas. 
Laguna Beach, Newport Beach, and Santa Ana all reported daily sweeping in some 
commercial areas (Table 3.8). 

Twenty-two Permittees reported the use of parking restrictions to improve street 
sweeping effectiveness, two more than in 1996. All reporting Permittees noted visual 
inspection of streets to verify street sweeper effectiveness, \Vith nineteen Permittees 
indicating that their street sweeping equipment is monitored at least weekly for adherence 
to manufacturer's specifications for optimal performance. In addition, several Permittees 
noted that they actively encourage citizen comment on their street sweeping programs 
and will repeat the sweeping of an area when a complaint is received. 
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3.2.6 Hazardous Materials Management/Environmental Performance Reporting 

Prior to 1997, the Permittees annually reviewed their hazardous materials management 
practices. Specific information was submitted in the annual reports regarding product 
substitution, structural modifications to storage areas, elimination of hazardous waste 
streams, installation of a clarifier for site drainage, the use of off-site facilities for vehicle 
cleaning, employee training, and site audits. 

As a result, in 1993/94 eight Perrnittees reported malting physical improvements to their 
hazardous materials storage facilities and five Permittees reported that they no longer 
manage hazardous materials. The improvements included major structural changes in the 
waste storage facilities and the replacement of hazardous materials with non-hazardous 
substitutes. 

The Second Term Permit required the Permittees to prepare an Environmental 
Performance Reporting Program and include in subsequent Annual Reports a discussion 
of the actions taken by the Permittees to eliminate pollutant discharges at public agency 
facilities. This program was implemented in 1997 and was applied to municipal facilities 
whose operations include hazardous materials storage, waste storage, and/or vehicle and 
equipment maintenance. 

Permittee facility operators were required to: 

1. Determine which operations are the most significant contributors to stormwater 
pollution; and then to 

2. Identify significant issues at each facility and develop and implement action plans to 
control the discharge of pollutants. 

The program is iterative, involving an annual evaluation of municipal facility 
environmental performance and the implementation of corrective actions until all 
identified significant issues are addressed. The action plans that have been developed by 
the Permittees to address the significant issues have demonstrated a commitment by the 
Permittees to implement both structural and non-structural controls. Table 3.9 
swnmarizes the number of significant issues and action plans that have been identified 
and corrected over the past four years in addition to those made in the old program. 

Since the inception of the program the Permittees have been committed to reducing the 
pollutants from their fixed facilities. This is evidenced by the 94 municipal facilities and 
244 significant issues identified during the first year of the program decreasing to 17 
facilities and 4 7 significant issues by the end of the 1999/00 reporting period . 
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The initial compilation of the significant issues and action plans identified at each facility 
were provided in the 1996/97 report. 1n that initial report Dana Point, Laguna Hills, 
Laguna Niguel, Lake Forest, Mission Viejo, San Clemente and San Juan Capistrano 
reported no significant issues for any of their facilities, primarily due to the fact that they 
are either smaller jurisdictions or they contract out the majority of their municipal 
activities. In 1996/97 the Permittees identified 94 facilities with approximately 244 
significant issues. 

In 1997/98 the Pennittees completed 158 (65%) ofthe 244 significant issues action plans 
identified in the 1996/97 report. Ten new significant i~sues were identified during this 
reporting period bringing the total number of outstanding issues to 96. At the end of 
1997 /98 the number of facilities with significant issues had decreased to 58, and thirteen 
Permittees (compared to seven at the end of the previous year) were able to report no 
significant issues at any of their facilities. 

1n 1998/99 the Permittees completed 25 (26%) of the 96 remaining significant issues 
action plans identified in the 1997 /98 report. Three new significant issues were identified 
during this reporting period bringing the total number of outstanding issues to 74 from 51 
facilities. 

In 1999/2000 24 Permittee facilities completed 29 (39%) of the 74 remaining significant 
issues action plans identified in the 1998/99 report. Two new significant issues were 
identified during this reporting period bringing the total number of outstanding issues to 
47 from 17 facilities. At the end of 1999/2000, sixteen Permittees were able to report the 
completion of all outstanding significant issues. 

Some examples of action plans completed during the last reporting period include the 
City of Anaheim which relocated vehicle washing areas at ten of its Fire Stations, and the 
City of Garden Grove which reported hazardous material storage training for employees 
at eight of its facilities. Of the 29 action plans completed during 1999/00, eight (28%) 
involved the implementation of structural controls such as the construction of benns to 
contain runoff, while 24 action plans (72%) required the implementation of non-structural 
controls, for example, employee training or the relocation of wash areas (Table 3.10). 
Of the 47 uncompleted action plans, the majority (83%) require the implementation of 
structural controls. For example, the city of Cypress is in the process of constructing 
berms and installing a storage area roof at its Corporation Yard facility, while La Habra is 
re-budgeting for· the installation of a clarifier at its Public Works Yard. New end dates 
have been provided for instances in which the implementation of the control will extend 
beyond the previous end date provided. 

The completed Significant Issues Action Plans forms are included in Appendix 3.2. 
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3.2.7 Household Hazardous Waste Collection 

Collection Centers 

Orange County has an effective household hazardous waste collection program 
administered by the Integrated Waste Management Department (IWMD). The program 
comprises four sites (Anaheim, Huntington Beach, San Juan Capistrano, and Irvine) that 
operate 5 days per week for a total of 259 days per center (excluding partial or full day 
closures due to rainy weather). 

From 1993 - 2000, the Permittees reported that through their trash collection services and 
various public education initiatives residents are directed to use these IWMD facilities for 
disposal of their household hazardous waste. 

Table 3.11 includes the quantities of the various types of household hazardous waste 
dropped off by County residents at the four IWMD collection centers during 1993/94 and 
1999/2000. A total of 2,896,967 pounds of household hazardous waste was collected in 
1999/2000 (compared to 2,689,560 pounds in 1998/99). The amount of waste dropped off 
at these four sites has increased since 1994 when approximately 2,449,902 pounds of 
waste was collected. 

Household Hazardous Waste Events 

In 1993/94 four Permittees reported conducting at least one special event in their 
jurisdiction to pickup household hazardous waste and/or educate the public regarding 
proper disposal.· 

In 1999/00, seven Permittees reported separate household hazardous waste collection 
efforts which brought in an additional 190,905 pounds of waste. This figure excludes 
materials collected by Laguna Beach since totals for its new door-to-door collection 
program are unavailable. These efforts included three waste oil collection initiatives 
(Costa Mesa, Garden Grove, and Orange) and four programs involving household 
hazardous waste collection days (Laguna Beach, Lake Forest, Mission Viejo, and 
Placentia) (Tabie 3.12 & 3.13). 

Oil Recycling 

All Permittees and the County's Health Care Agency currently implement used oil 
recycling programs. These programs involve comprehensive public outreach including 
television and newspaper advertising, displays at community events, and the distribution, 
at no cost to residents, of used oil containers. In addition, some Permittees also conduct 
household hazardous round-ups or drop off events for their residents . 
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The public outreach efforts associated with the used oil recycling programs are 
comprehensive as is reflected in the public education materials that have been developed 
and distributed (Appendix 3.1). Several Pennittees also reported advertising the 
locations of used oil collection centers as well as participating in various used oil 
recycling programs and/or grants. 

In 1999-00, the Permittees updated and distributed the used oil collection brochures for 
North, Central and South Orange County. The brochure provides information regarding 
locations within each city that will accept water motor oil and information regarding the 
proper disposal of oil filters. 

In 1996-97, the County, in conjunction with the cities of Brea, Dana Point, Laguna 
Beach, Laguna Niguel, San Clemente, San Juan Capistrano, Villa Park and Yorba Linda 
applied· for and received a three-year Used Oil Recycling Grant to help encourage 
recycling or appropriate disposal of used oil. The County also received a two-year Used 
Oil Recycling opportunity grant for Dana Point Harbor. Additionally, in 1999/00 20 
Permittees reported that they received a Used Oil Recycling grant (compared to 17 in 
1998/99). 

3.2.8 Emergency Spill Response 

The Orange County Hazardous Materials Area Plan or a city equivalent has been adopted 
by most of the Permittees. This Plan is a set of planned responses to hazardous materials 
emergencies, addressing chain-of-command, public agency participation and allocation of 
authority. 

The Perrn.:ittees have all enacted the authority to control releases to the storm drain system 
through a common Water Quality Ordinance. The Pennittees have formerly designated 
the Authorized Inspectors according to the Enforcement Consistency Guide (Table 3.14 
- 3.16). The Permittees will continue to have responsibility for water pollution 
enforcement within their jurisdiction unless that authority has been designated to the 
Orange County Flood Control District (see also Section 2.3 and 2.4). 

3.2.9 Fertilizer and Pesticide Management 

Careful fertilizer application and management is the most effective means of controlling 
nutrient loss from landscaped areas. Similarly, careful pesticide management addresses 
both acute toxicity and chronic exposure concerns associated with all insecticides, 
rodenticides and herbicides. 

During the First Term Permit period, a model plan, entitled "Management Guidelines for 
Use of Fertilizers and Pesticides," (DAMP Appendix F) was developed to provide 
guidelines for application methods for fertilizers and pesticides, surface runoff 
minimization, accident mitigation and Integrated Pest Management. This model was 
subsequently implemented by the Permittees. 
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Table 3.23 summarizes the total acreage and quantity of fertilizers and pesticides applied 
by the Permittees within their jurisdiction. It also summarizes the number of Permittees 
applying integrated pest management techniques and the corresponding reduction in the 
amowit of pesticides applied. 

Fertilizer Management 

In 1999/00, at least 1,883,905 pounds of fertilizers were applied to a reported total of 
5,637 acres of public land in Orange County compared to 5,900 acres in 1993/94 (Table 
3.17). Table 3.18 provides information on the number and types of fertilizers used by the 
Permittees in 1999/00; however, numbers on the different forms of fertilizer applied are 
currently not available. 

Nineteen Permittees (compared to twenty one in 1993/94) reported consulting a qualified 
fertilizer specialist within the past year regarding application rates, application timing, 
storage and/or handling of fertilizers, while fourteen Pennittees (compared to fifteen in 
1993/94) report~d that, during 1999/00, soil testing was conducted to determine 
compatibility with the fertilizers being used. 

Seventeen Pennittees (compared to ten in 1993/94) reported using organic or slow release 
fertilizers to a greater extent than the year before. No spills of fertilizers were reported. 

Pesticide Management 

The Permittees reported individually applying 306 pesticides, 45 of which were Category 
I or restricted, to 12,110 acres of public land in 1999/00. Similar figures were reported in 
1998/99 when Permittees reported applying 325 pesticides, 48 of which were Category I 
or restricted, to a reported 12,310 acres of public land (Tables 3.19 & 3.20). It should be 
noted that the total number of pesticides reported here do not represent the number of 
distinct pesticides used by the Pennittees; rather, they are simple aggregations that do not 
account for the possibility that two or more Permittees may use the same pesticide. At 
least 32,223 pounds and 10,600 gallons of pesticides were applied by Permittees in the 
last year. These· figures, however, represent low~range estimates since not all Permittees 
reported their figures in total pounds or gallons while some failed to report quantities 
altogether. 

In 1999/00 six permittees ( compared to one in 1993/94) reported that soil testing was 
conducted at some point during the past two years for compatibility with the pesticides 
being used (Table 3.21). 

Nineteen Permittees (compared to seventeen in 1993/94) reported requiring that all pest 
control personnel (applicators) obtain a Qualified Applicators License (QAL) from the 
State. It should be noted that at the minimum, all Permittees require either a QAL or 
equivalent County training for pesticide applicator personnel. 
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Twenty-seven Permittees (compared to 28 in 1993/94) reported conducting inspections of 
the pesticide application equipment and contract or in-house pest control crews during the 
last year. These inspections were typically conducted on a routine basis. 

Twenty-eight Permittees reported having the appropriate measures implemented for the 
application, storage, disposal and/or transportation of pesticides. Although no spills of 
pesticides were reported, 26 Permittees reported implementing an accident mitigation 
plan in case of a spill. 

Integrated Pest Management (1PM] 

Twenty-three (compared to twenty in 1993/94) Permittees reported implementing IPM 
techniques as recommended in the Management Guidelines for Fertilizer and Pesticides 
(Table 3.22 & 3.23). 

Specific alternatives to the use of chemical pesticides included mechanical or manual 
weeding (16 Permittees), mulching (eight Permittees), water management/drip irrigation 
( one Permittee ), the use of disease resistant plants ( one Permittee ), the use of biological 
controls (nine Pennittees) and basic agronomic practices. Overall, nine Permittees 
reported a 5-50% decrease in the use of pesticides after implementing IPM techniques. 

• 

Costa Mesa, Seal Beach, Laguna Hills, and Anaheim reported the largest decreases in 
pesticide usage (50%, 20%, 12%, and 12%, respectively). Examples ofIPM techniques 
included the utilization of predatory wasps for controlling giant whiteflies (Costa Mesa U 
and Santa Ana), water pressure for controlling aphids and whiteflies (Santa Ana), and the 
use of parraffinitic oil to control whiteflies (Tustin). Seal Beach, Anaheim, and Laguna 
Hills achieved their reductions through mechanical controls and mulching. 

3.3 Public Information (DAMP Section 6.0) 

The primary goal of the public education program is to inform the community about the 
origins and causes of stormwater pollution and to constructively involve the public, 
municipalities, businesses, industries and the development community in the NPDES 
Stormwater Program's objective of controlling pollutants at their source (ie: pollution 
prevention). Acluevement of this goal involves the development of materials to explain 
the nature of urban storm water pollution and its effect on water quality and to identify 
and promote behavioral changes that will contribute to controlling pollutants at the 
source. The educational materials developed and distributed by the Permittees are 
included in Appendix 3.2. 
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3.3.1 Countvwide Efforts 

During the First and Second Term Permit periods the Principal Permittee, took the lead in 
developing a regional awareness program and provided the Permittees with copies of 
educational materials for distribution to the public. The public education program 
consisted of public, business and household hazardous waste elements. The Permittees 
were encouraged, but not required, to enhance the information provided with educational 
efforts more specific to local issues of importance related to water quality. 

During the initial permit period 1990 - 1995, the following educational elements were 
completed: 

• Participation in the 1994 Orange County Annual Survey co-directed by Mark 
Baldassare and Cheryl Katz of the University of California, Irvine (Section 5 .2.1 ); 

• Publication of four editions and 17,000 copies of the Floodline newsletter that 
featured articles on storm.water issues. Floodline is distributed to residents and 
businesses iri Orange County; 

• Distribution of a Flood Awareness Guide by direct mail with a back page on 
storrnwater pollution prevention to over 700,000 homes; 

• Distribution of more than 20,000 copies of "The Ocean Begins at Your Front Door" 
brochure and over 6,000 copies of the recycling brochure, "Preventing Sea Sickness", 
to libraries, cities and community groups; 

• Providing stormwater pollution prevention PSA's for broadcast on local cable 
television and public television (KOCE) and mov1e theaters, and produced a 
30-minute educational video, titled "The Ocean Begins at Our Front Door"; 

• Staffing of booths at the Orange County Fair, the Earth Day Fair, and the Beach 
Clean Up Days; 

• Coordination of clean-up events under the auspices of the California Coastal 
Commission's Annual Coastal Clean Up Program; 

• Presentations on the storrnwater mandate and the Orange County Storm.water 
Program at workshops and seminars, including, Business Environmental Assistance 
Center (BEAC), Orange County Water Task Force, Public Utilities Liaison 
Committee, Association of Environmental Professionals, HazMat West Conference 
and Exposition, Council of Car Care Centers, Southern California Professional 
Detailers Association. In addition staff organized, in conjunction with the Building 
Industry Association and the Consulting Engineers and Land Surveyors of California, 
a workshop on the DAMP as it pertains to new development; and 
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• Participation in Statewide "Pollution Prevention Week(s)" in 1993 and 1994. In 1993, 
this effort was augmented by organization of a workshop, titled "Turning the Tide on 
Trash: A Watershed/Marine Action Plan Workshop," aimed at highlighting both the 
widespread occurrence of trash and debris in coastal and watershed receiving waters 
and successful trash and debris control strategies. 

During the Second Tenn Permit period, specific public educational efforts included the 
creation and distribution of additional public educational materials and BMP guidelines 
for those potentially polluting activities not otherwise regulated, establishing and 
advertising a 24 hour water pollution problem reporting hotline, participating in 
community outreach events, participating in joint outreach programs, workshops and 
seminars. The specific efforts are listed below: 

• Distributing copies of the color brochure "The Ocean Begins at Your Front Door": 
Commencing in July 1999 the County began track the distributed public education 
materials. From July 1999 through JW1e 2000 10,968 copies of this brochure had 
been distributed; 

• Creating and distributing a new brochure in 1998-99, "Do You Know Where the 
Water In Your Storm Drain Goes?" From July 1999 through June 2000, 10,299 of 
these brochures had been distributed; 

• Updating and distributing North, Central and South Orange County Waste Oil 
Collection Center brochures in 1998-99 (Section 3.2.7); 

• Procedures began to be developed for certain potentially polluting activities not 
otherwise regulated (Appendix 3.3). Efforts included: 
• Creating and distributing Auto Service Center Pressure Washing guidelines to 

approximately 200 large automotive service centers in 1997-98; 
• Creating and distributing Pool Maintenance Discharges guidelines in 1998-99; 
• Updating and distributing the Mobile Detailing Brochure in 1999-00; 
• Distributing Auto Service Center Pressure Washing Guidelines to approximately 

2,000 small to medium automotive service centers in 1999-00; and 
• Creating and distributing Restaurant Cleaning Operations guidelines in 1999-00. 

• Providing a Principal Permittee 24-hr telephone line for inquiries about storm.water 
and public education material; 

• In an effort to encourage the public to report illegal dumping, creating and 
distributing magnets and bookmarks that utilize graphics from the "Do You Know 
Where the Water In Your Storm Drain Goes?" brochure to the general public, 
interested groups, the County's libraries and the Perrnittees. From July 1999 through 
June 2000, 2,792 of these magnets, as well as 1,128 bookmarks were distributed; 

• Distributing appropriate educational materials with enforcement letters sent out as a 
result of a water pollution complaint. 
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• Providing the video, "The Ocean Begins At Your Front Door" for broadcast by 
Huntington Beach Television; 

• Participating in public information activities including community outreach events 
such as the Orange County Fair, the Children's Drinking Water Festival, National 
Pollution Prevention Week, Beach and Watershed Cleanup Days; 

• In 2000-01 the Principal Permittee, County of Orange/HCA, County of 
Orange/IWMD and Orange County Sanitation participated in a coordinated 
"Environmental Partners" public education effort aimed at educating the public about 
the proper disposal of wastes. This effort merged several similar messages about 
proper waste disposal; 

• Principal Permittee staff participated as presenters at workshops and seminars 
addressing stormwater management issues; 

• The initiation of a volunteer monitoring program (Section 3 .3.2); 

• Principal Permittee staff participated in the State Stormwater Quality Task Force: 
Public Information and Participation Committee (PIPP). The exchange of material 
has served to augment current information currently provided to new development 
and industries including participation in the 1-800-CLEANUP phone line and web 
site; 

• Participation in the LA Times in Education Program in 1999-00. This environmental 
study unit, which was distributed to approximately 180 schools, included newspaper
based lessons, classroom explorations and the opportunity for students and their 
families to participate in a survey to help Orange County understand how pesticides 
move through our watersheds; 

• Participation in the Upper Newport Bay Cleanup Day; 

• Participation in the American Oceans Campaign stormwater resources web page at 
w,v,v.americanoceans.org/rw1off/epa.htm: and 

• Participation in two water quality/urban runoff issues workshops for both North and 
South Orange County and Watershed 101 presentations. 

In late 1999, the Permittees developed a comprehensive long-term NPDES public and 
business education strategy (subsequently referred to as the Public Education Program) in 
order to effectively educate the public and targeted business groups about the effects of 
stormwater pollution and encourage their participation in the protection of surface waters 
(DAMP Section 6.0 and Appendix L). The Public Education Program includes a 
comprehensive planning approach and "tool box" of implementable educational elements 
based upon the desired direction of the program. 
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Other County agencies also provide information to the public that aids in controlling 
stonnwater pollution. The County of Orange/HCA manages the county's used oil 
program that encourages the recycling of used motor oil and filters. The program assists 
the NPDES Stormwater Program by eliminating the nwnber of incidents of people 
dwnping used oil down the storm drain system. The County of Orange/IWMD manages 
the household hazardous waste program. The agency utilizes a variety of educational 
materials to recommend alternatives to hazardous products as well as proper disposal of 
household hazardous waste. 

3.3.2 Local Efforts 

In 1999/00 all Permittees ( compared to twenty six in 1993/94) made the countywide 
educational materials available to their residents at public facilities such as city halls, 
libraries, fire stations, etc. 

In addition many Permittees developed and distributed their own materials to the general 
public. In 1999/00, twenty five Permittees ( compared to eighteen in 1993/94) reported 
enhancing local materials and/or conducting their own initiatives. For example, Laguna 
Hills reported the development and distribution of public education literature expanding 
upon the County's "The Ocean Begins at Your Front Door" brochure,. while Santa Ana 
produced waste disposal and recycling information in English, Spanish, and Vietnamese. 
Five Perrnittees reported that they display information regarding storm drains, water 
quality, and/or recycling on their city websites. 

The education materials separately prepared by the Pennittees are summarized in Table 
3.24. Examples of these materials are included in Appendix 3.2. 

3.3.3 Volunteer Monitoring 

During the Second Tenn Permit period, the Principal Permittee continued its previously 
initiated volunteer monitoring program. Several students/interns, one under the direction 
of Dr. Prem Saint of the California State University at Fullerton, were instrumental in: 

I) gathering and analyzing trash/debris and sedimentation data; 
2) collection of trash/debris samples for analyses; 
3) maintenance of the field equipment and scientific instruments they used; and 
4) preparation of statistical reporting spreadsheets; 

The focus in the·last several years was on quantifying and characterizing the types of 
trash/debris that were collected a debris boom during storm. flows. The debris boom is 
located in the Santa Ana Delhi Channel just prior to where it discharges into the Newport 
Bay (Section 3.9.1). 

Several students under the direction of Dr. Stanley Grant, with the University of 

0 

/ 
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California Irvine, conducted a monitoring program in the Talbert Channel and produced a • 
report. The Prin_cipal Permittee assisted this effort. 
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3.4 New Development (DAMP Section 7.0) 

3.4.1 Requirements 

In 1993, the New Development/Construction Task Force comprising representatives from 
the Principal Permittee, Building Industry Association (BIA), Association of General 
Contractors (AGC) and Civil Engineers & Land Surveyors of California (CELSOC), 
completed a report that provides the basis for requiring the incorporation of structural and 
non-structural Best Management Practices (BMPs) into new development and significant 
redevelopment. The report, entitled "Best Management Practices For New Development 
Including Nonresidential Construction Projects (1-5 acres)" (DAMP Section 7.0 and 
Appendix G), involved additional contributions on specific BMPs from the Western 
States Petroleum Association (WSPA), Food Sanitation Advisory Council (FSAC), and 
Orange County's sanitary districts. 

In 1997 the Perrnittees certified that they were implementing Appendix G. Since that 
time, the Perrniriees and development industry have gained considerable experience in 
implementing hundreds of Water Quality Management Plans (WQMPs) countywide. 
Tables 1 and 2 of Appendix G provide an outline of standard practice site specific 
structural and non-structural BMPs for special developments such as residential, 
industrial, retail/office centers, restaurants, warehouses/grocery, fuel dispensing areas and 
vehicle repair/maintenance facilities. 

3.4.2 Educational Outreach On New Development Requirements 

The Principal Permittee provided training to other Permittee planning staffs to facilitate 
uniform countywide implementation of the requirements of Appendix G. In December 
1993, the report was the subject of a workshop for Permittee planning staff held at 
Santiago Oaks Regional Park. This training has since been complimented by individual 
presentations, conducted by Principal Permittee staff, to Perrnittee development 
processing staff. 

In April 1994, in cooperation with CELSOC and the BIA. the report was the subject of a 
second workshop at the Irvine Hyatt Regency Hotel. Targeted at the development 
community, the second workshop attracted over 100 attendees. 

In November 1998 an Urban Stormwater Runoff Water Quality Management Short 
Course was held. This course provided an introduction to the technical base of 
information that is being used to regulate urban area and highway stormwater runoff 
under the Best Management Practices ratcheting-down process. Twenty one Permittee 
representatives and support staff attended . 
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The Perm.ittees continue to provide educational brochures and Appendix G with its 
attachments to acquaint developers and contractors with the NPDES program. In 
addition, several Permittees reported working closely with developers and contractors in 
an effort to educate them about stormwater BMPs and various other water quality/runoff 
issues. For instance, San Juan Capistrano provided samples ofB:MPs for new 
developments to all developers and their engineers upon the initial submission of 
applications, while the city of Tustin sent training opportunity notices to developers and 
provided them a. model set of plans to illustrate the BMPs required. 

Additionally, the city of Irvine hosted numerous workshops addressing the topic of 
watershed BMPs. Topics included: "Water Quality Ordinance and Enforcement 
Consistency," "Construction Site Planning and Management," and "New Developments." 

In limited instances, Principal Permittee staff also provided third party review of Water 
Quality Management Plans. Permittees receiving this assistance from 1995-2000 include 
Buena Park, Dana Point, Fullerton, Garden Grove, Irvine, La Habra, Los Alamitos, 
Stanton and Westminster. 

3.4.3 Implementation 

At the end of 1999/00 the Permittees reported that, since the implementation of the 
program in 1997, a total of 1094 WQMPs had been approved, covering 10,627 acres 
which represent~ approximately 2.5% of the area within Orange County subject to the 
NDPES Stormwater Permit. This is consistent with the incremental implementation of 
BMPs over the life of development envisaged by the Clean Water Act. Catch basin 
stenciling was the most frequent structural control implemented (4743) followed by 
common area runoff minimizing landscape design (934) and common area efficient 
irrigation (926) (Table 3.25). 

BMP maintenance (903), common area landscape management (853), and common area 
litter control (832) were the three most frequently implemented non-structural controls 
(Table 3.26). 

The report also recognizes that "Special" structural BMPs, specifically, engineered 
facilities designed to address specific pollutant problems, may be required through a new 
development runoff management plan, CEQA process, or similar water quality planning 
process. An example of a "special" structural BMP that has been implemented includes 
the water quality detention/infiltration basins for the Las Flores Planned Community. 

In addition, since the implementation of Appendix G, Principal Permittee staff have 
reviewed Non-County and County lead projects for water quality issues. 
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3.5 Construction (DAMP Section 8.0) 

Permittee initiatives relating to the control of sediment and related pollutants are based 
upon established programs that involve implementation of both source control and 
treatment control measures at construction sites and within certain portions of the San 
Diego Creek watershed (DAMP Section 8.0). 

The problem of construction site erosion and sediment loss has long been recognized by 
the Permittees. Consequently Permittee grading ordinances and codes, the Green Book, 
and Public Works construction specifications already contain requirements for 
construction practices for erosion control. 

The First Term Permits required changes in grading practices to recognize sediment 
balance concepts, control of regulated materials used on the job site, and control of 
sediments polluted by contaminants. The control of stormwater pollution associated with 
construction is handled through the existing grading, building permit, and public works 
contracting process. 

During the First Term Permit period the Best Management Practices For Public Works 
Construction report was developed and incorporated as part of the DAMP (Appendix H). 
This Appendix applies to Permittee public works construction projects and requires that 
such activities will implement non-structural and structural BMPs to control 
contaminated storm.water run-off. 

At a minimum BMP selection for public works projects shall be consistent with the 
Construction Permit and Green Book standards for site maintenance and environmental 
protection. In 1997 the Permittees certified to the Regional Boards that the Appendix H 
guidelines or their equivalent were being implemented. 

In 1999/00 the Permittees were actively involved with and/or attended two Construction 
Site Planning workshops sponsored by both Regional Boards. The focus of the workshop 
was planning and implementation of appropriate erosion and sediment controls. 

In addition, in 1998/99 several Permittees and support staff attended a two hour 
workshop on storm water pollution prevention that was sponsored by Cal Trans. The 
focus of the workshop was on the proper implementation and maintenance for erosion 
and sediment controls during the construction phase. 

Beyond Orange County, during the 1990-95 and again during the 1996-01 permit period, 
the NPDES Stormwater Program contributed both staff time and monies to the working 
groups that successfully developed the Statewide General Construction and Industrial 
Discharge Permits under the NPDES program, as well as the creation and revision of the 
Municipal, Construction, and Industrial BMP Manual/Handbooks which lead to a number 
of American Public Works workshops . 
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3.6 Industrial Discharger Identification {DAl'1P Section 9.0) 

In 1992 a central database was developed which consolidated the 40 CFR 122.26 (a) (4) 
notifications, current NPDES permit holders and industries whose Standard Industrial 
Classification (SIC) codes were identified by the State Water Resources Control Board as 
requiring coverage under the Industrial Permit. The database provided the basis for a 
single notification to all the identified industrial facHities infonning the facilities' staff of 
the existence of the NPDES stormwater program and possible industrial permit 
application requirements. 

This early program commitment was completed in 1992 by the Principal Pennittee with 
the distribution of educational flyers to more than 10,000 potentially affected industrial 
businesses in Orange County. More than 7,000 flyers were also sent to 
construction-related businesses in Orange County to notify them of the obligations under 
the General Construction Permit (DAMP Appendix I). 

Subsequently, in 1997-98 and in 1999-00 the Principal Permittee distributed additional 
guidance for the· cleaning of automotive service centers to over 2,100 businesses, which 
included some industrial facilities subject to the Industrial Permit (Section 3.3). 

In 1999/00 the Permittees were surveyed regarding their ability to identify new 
businesses by Standard Industrial Classification (SIC) codes in order to be able to 
identify those businesses that are subject to the Industrial Activities Storm Water General 
Permit. 

As a result of the survey, fifteen Permittees indicated that they currently had a business 
licensing or similar mechanism in place that would facilitate this type of notification. 
The remaining Perrnittees are continuing to determine the ways in which they will be able 
to notify businesses within jurisdiction. This will be a focus in the next permit term. 

3.6.1 Management of Significant Industrial Discharges 

The Permittees already identify large industrial facilities where hazardous/toxic 
substances are stored, used, manufactured or disposed of, as well as local landfills, 
hazardous waste disposal, treatment, and recovery facilities, and any known spills, leaks 
or other problems in their municipal area. A number of municipalities that perform 
general annual fire code inspections coincidentally examine site pollution issues. 

Managing the significant industrial discharges includes both a training program provided 
by Principal Perpiittee staff and coordination with various public agency organizations to 
encourage participation in implementing the storm water program (Section 2.3 .1 ). 
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3. 7 Coordination With Other Agencies 

Successful implementation of the NPDES Storm water Program requires cooperation and 
coordination with other public agencies or organizations within and adjacent to Orange 
County that have programs or activities that have an impact on stormwater quality. 

During the Second Term Permit period, a significant example of such an approach was 
the joint participation with Riverside, Orange and San Bernardino Counties in the Bight 
98' regional monitoring program, which was coordinated by SCCWRP. This represented 
a collective opportunity for the three Counties to cooperatively participate in an 
integrated watershed monitoring program and meet a common perm.it objective (DAMP 
Section 11.3.4). 

This coordination on monitoring has further developed into a region-wide monitoring and 
research cooperative program with the neighboring counties, SCCWRP and the three 
Regional Boards and will be implemented during the Third Term Permit period (DAMP 
Section 11.3.4). 

The Principal Permittee has also been actively involved with Cal Trans and has been 
attending their quarterly NPDES meetings. This joint participation has allowed for the 
sharing of information and resources and has provided for a greater understanding of the 
respective programs and challenges. 

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

3.8 Water Quality Planning Initiatives 

During the Second Term Permit period, the Permittees initiated several water quality 
planning efforts. These priority water quality planning initiatives are intended to identify 
and better understand site-specific urban water quality problems in Newport Bay 
(nutrients), Aliso Creek (bacteria) and Talbert/Lower Santa Ana River (bacteria). 

3.8.1 Newport Bay/San Diego Creek Watershed (DAMP Section 11.4.l. Appendix N) 

Newport Bay and certain sections of San Diego Cre.ek have been listed as impaired for 
the presence of excess levels of fecal coliform, sediment and nutrients as well as toxicity 
to organisms . 
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The development of Total Maximum Daily Loads (TMDLs) allocations pursuant to 
Section 303(d) of the Clean Water Act has imposed additional requirements on the 
Ne,vport Permittees (the County, Orange County Flood Control District and the cities of 
Costa Mesa, Irvine, Lake Forest, Laguna Hills, Laguna Woods, Newport Beach, Orange, 
Santa Ana and Tustin) which include significant additional requirements on these 
Permittees for monitoring and program development. These issues are addressed in their 
entirety in DAMP Section 12. 

3.8.2 Talbert/Lower Santa Ana River Watershed (DAMP Section 11.4.2) 

Elevated bacteria indicator levels in the surfzone off Huntington State Beach in 1999 
were attributed, in part, to the storm drain system of the Talbert/Lower Santa Ana River 
Watershed. In response to a Section 13267 letter from the.Regional Board, the 
Talbert/Lower Santa Ana River Watershed Permittees (the County, Orange County Flood 
Control District, and the cities of Costa Mesa, Fountain Valley, Huntington Beach, 
Newport Beach and Santa Ana) committed to conducting monitoring investigations and 
research studies in conjunction with the University of California Irvine and the National 
Water Research Institute. These studies have been initiated by these Permittees and 
subsequently expanded to include watershed-scale monitoring and investigations, 
including extensive dispersion monitoring in the surfzone. 

The studies are anticipated to be completed during the renewal process for the Third 
Term Permit and surfzone fecal coliform impacts attributable to urban sources will be 
addressed through a revision of current BMPs pursuant to the water quality planning 
process. As part of an early action plan, all storm drain and pump station discharges in 
this watershed have been temporarily diverted during the summer months. 

3.8.3 Aliso Creek Watershed (DAMP Section 11.4.3) 

The lower mile of Aliso Creek has been listed as impaired for the presence of elevated 
levels of fecal coliform. Pursuant to a 205 G) grant the County initiated a water quality 
planning study to compliment ongoing watershed restoration efforts being conducted by 
the Corps of Engineers in conjunction with watershed cities and special districts. 

One of the results of the study was the identification of elevated fecal coliform levels at 
many points along Aliso Creek and in its tributaries. One storm drain (identified as 
J03P02) exhibited higher fecal coliform levels than the rest and was issued a Clean Up 
Abatement Order by the Regional Board pursuant to violations of the NP DES 
Stormwater Permit. The Order, as one action, assigns additional monitoring requirements 
to the J03P02 Permittees (the County, Orange County Flood Control District, and City of 
Laguna Niguel). 
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The Corps of Engineers Feasibility studies and the 205G) water quality planning study 
are anticipated to be completed during the renewal process for the Third Term Permit and 
will provide the first comprehensive restoration plan for an entire watershed in Orange 
County with subsequent project implementation over a multi-year period. As an early 
action, the flows from Lower Aliso Creek and J03P02 have been temporarily diverted 
during the summer months to the sanitary sewer. 

3.9 Methodology For Examining BMP Retrofit Opportunities (DAMP Section. 3.0) 

The NPDES Stormwater program elements fall into two general categories: prevention of 
pollutant introduction into the drainage system and removal of pollutants from the 
drainage system. 

The removal-oriented programs identified in the DAMP include: 

• Structural BMPs identified through the water quality planning process;. and 
• Site specific special BMPs for new developments necessary pursuant to DAMP 

Section 7.0 and Appendix G. 

Water quality problems are identified through the monitoring program and other water 
quality assessments. Watersheds determined to require additional BMPs are surveyed for 
potential retrofitting and considered using the principles of MEP. Existing flood control, 
retarding, sediment control, water conservation, recreation, habitat, and greenbelt 
facilities are evaluated in terms of their potential for n;iodification to provide water 
quality benefits. Where retrofitting opportunities are not found, new structural BMPs 
will be considered, using the principles of MEP. 

In the 1994 Report of Waste Discharge, the Pennittees committed to develop a 
methodology to evaluate opportunities to incorporate stormwater quality features into 
existing flood control structures in each Orange County watershed. 

In 1997-98, the feasibility of incorporating these types of retrofits to optimize beneficial 
use attainment began to mainly be addressed in the context of the long-term water quality 
planning initiatives being conducted within Orange County a number of which are in 
cooperation with the Anny Corps of Engineers (Section 3.8). 

The feasibility for establishing various types of improvements such as separate high and 
low flow channels, re-establishing pool/riffle sequences or enhancing the shading within 
th.e watersheds continue to be examined. 
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3.9.1 Trash and Debris Booms 

In an effort to reduce the amount of debris entering the County's coastal waters, trash and 
debris booms have been installed in several flood control channels to remove floatable 
material. To date, the booms have proven effective in reducing the amount of floatable 
material entering the County's channels especially during the first rains of the storm 
season when accumulated debris finds its way into the ocean's waters. 

Huntington Watershed 

Four debris booms have been deployed in the Huntington watershed. The booms are 
located at: 1) tide gates of East Garden Grove-Winters burg Channel, 2) upstream of 
Edinger in the Bolsa Chica Channel and 3) at the confluence of Westminster and Bolsa 
Chica Channel. 

Talbert/Lower Santa Ana River Watershed 

To reduce floatable debris,. a debris boom was installed upstream of Hamilton in the 
Greenville Banning Channel/Lower Santa Ana River. 

Newport Watershed 

In 1999, the Principal Pennittee received a Clean Water Act 319(h) grant to implement 
additional trash and vegetative debris booms in the watershed and focus on enhanced 
source control measures. The additional debris booms were installed in El Modena-Irvine 
and Peters Canyon Channel. One of the grant tasks also required the characterization of 
debris collected by the trash and debris booms and the comparison of the results with 
similar data obtained from the existing debris boom located on the Santa Ana-Delhi 
channel. 

During the 1998-1999 and l 999-2000 storm seasons, a debris characterization study was 
initiated to collect trash and debris samples from the containment boom in the Santa Ana 
Delhi channel. Samples were collected from a total of seven storm events. Although an 
attempt was made to collect data from the newly installed containment systems in Peters 
Canyon Wash and El Modena-Irvine channels, due to the infrequency of storms during 
the recent storm·season and upstream construction activities in the Peters Canyon 
channel,. no data could be obtained from these channels. Data from these containment 
systems will be collected in the 2000-2001 storm season. 

The results of the debris characterization study at the Santa Ana Delhi channel indicated 
that the percent composition of the trash and debris are similar for each of the storms. 
The study showed that the adjusted (excluding the weight of water and sediment) 
composition percentage of organic and plastic categories averaged 4 7% and 34%, 
respectively. Tiie remaining five categories averaged less than 20%. These results 
provide the basis for targeting source control measures for trash and debris reduction in 
the Santa Ana-Delhi watershed on organics and plastics. 
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3.9.2 Additional Retrofit Projects 

An additional operational retrofits that have been implemented \vithin the Newport 
Watershed are the installation of separate high and lo\_¥ flow channels on portions of 
Bonita Creek by the San Joaquin Hills Transportation Corridor Agency. 

Within the San Gabriel River watershed the addition of pump stations to the standard 
detention basin outlet structures leading to the San Gabriel River to allow for easier 
retrieval of floatables are in the design stage. 

In addition, some of the low flow diversions discussed in Section 3.2.3 may become an 
engineered facility during the third term permit period. 

3.10 Land Use and Population Changes 

Orange County's population has increased by approximately 5.1% (from 2,641,355 to 
2,775,675) in the last five years (Table 3.27). This increase has occurred fairly 
uniformly across Permittees, with all but four Permittees experiencing a population 
increase of between one and ten percent. Exceptions included Irvine and San Juan 
Capistrano, which each experienced population growth of 10.2% over the last five years, 
as well as the County of Orange and Los Alamitos, which each experienced negative 
population growth rates of -10.2% and-3.0%, respectively, the former due to recent 
incorporations. 

As a result, Pennittees reported only modest changes in land usage from 1996 to 2000 
(Table 3.28). Of the sixteen Permittees submitting land use distribution figures for both 
1996 and 2000, only Irvine and San Juan Capistrano reported any substantial change. 
Irvine reported a decrease in residential land use from 38.5% of its total to 33.1 %, and 
increases in the amount of both industrial (13.9% to 15.5%) and open space (36.8% to 
38.8%) land uses. 

In San Juan Capistrano, residential land uses increased as a percentage of the total from 
26% to 29%, as did open space (33% to 38%). The amount of vacant and undeveloped 
land in. San Juan Capistrano decreased from 24% of the total in 1995 to 14% in 2000. 

Seven Permittees, Cypress, Fullerton, Garden Grove, Huntington Beach, Orange, San 
Juan Capistrano and Westminster, reported that they would be able to provide a 1996 
land use map \Vith corresponding percentages in hard copy format. Six Permittees, 
Cypress, Fullerton, Garden Grove, Huntington Beach, San Clemente and San Juan 
Capistrano, reported that they would be able to provide a 2000 land use map with 
corresponding percentages . 
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Table 3.1 1999/00 Elements of Litter Control 

• Permittee 
Litter Clean.Up Special or Bulky Trash 

Other 
Ordinance Programs Item Pickup Receptacles 

Anaheim X X X X Roll off boxes for trash collection in target neighborhoods 

Brea X X City of Brea Beautification Day 

Buena Park X X X X City holds "Spring Clean-Up" and "Fall Clean-Up" 

Costa Mesa X X X X 
Court referrals and community service programs used for debris cleanup; 

City hosted a clean-up event for the Fillmore/Coolidge neighborhood. 

Cypress X X X None 

Dana Point X X X 
Twice weekly litter pick up; City sponsored weekend litter cleanup in 

conjunction with Lantern Village Association and Solag Inc. 

Fountain Valley No Repcrt 

Maintenance crews remove litter and debris in high accumulation public 
Fullerton X areas; Each residential customer allowed an unlimited number of trash 

receptacles. 

City hosts Volunteer Connection/Earth Day event; Used Tire Round-Up 
Garden Grove X X X X Event; City coordinates volunteer groups to clean City parks & other 

public right-of-ways twice monthly. 

Huntt"gton Beach X X X None 

Irvine X X X X 
Trash receptacles al bus stops and pedestrian walkways and expansion 

of residential recycling program. 

La Habra X X X X 
City-wide cleanup day events held three times. Also provided dumpsters 

at no cost for "Pride Day" cleanups. 

La Palma X X 
City targets one area a year to clean and beautify during Volunteer 

Connection Day 
Beach Cleanup Day: Vacuuming of sidewalks with "Clean Machine" in 

Laguna Beach X X X X business districts; Weekly sand sifting and litter control on beaches, 
Urban Runoff Diversion Program to divert nuisance fiow to City sewer 

svstem. 

Laguna Hills X X X Daily litter pickup in par1<S. 

Laguna Niguel X X X 
"Doggie Clean-up Bags•, Volunteer Connection Day beautifies the 

Community Park in the Botanical Preseive 

Lake Forest X X Sponsored 2 Neighborhood Pride Clean-up Days 

las Alamitos X X X None 

Mission Viejo X X X X 
City sponsored "Tierra Nawa", an annual event celebrating Earth Day, 

National Trails Day, Arbor Day & Volunteer Connection Day. 

Community Cleanup events, Clean Harbor Day, Clean Estuary Day. City 
Newpon Beach X X X X operates a Harbor Debris Boat Jo clean up the harbor area. Periodic 

events at request of homeowners associations. 

Orange X X X X Special recycling days and Neighborhood Enhancement Programs 
wherein specifically targeted areas clean up litter 

Placentia X X X X X 

San Clemente X X X X 
Neighborhood Pride Clean Up Day, Public recycling bin for caroboard & 

other recyclables 

San Juan Capistrano X X X None 

Santa Ana X X X X Housing Department conducts neighborhood clean-ups throughout the 
year 

Seal Beach X X X Bi-annual City Clean Up Week 

Stanton X None 

Tustin X X X Lanscaping contractors required to include litter pick-up in lheir actMties 

Villa Park No Report 

Westminster X X X Christmas Tree Recycling Program 

Yorba Linda X X X X Holiday Collection Days 

County of Orange X X X X Collection bins for special events. America Recycles Day, Earth Day 
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Table 3.2 California Coastal Commission Clean Up Day. Orange County Totals, 1996-1999 

• 
1996 1997 1998 1999 

Volunteers 4,649 4,052 3,310 4,382 

Trash (lbs) 38,906 41,114 67,112 65,900 

Recyclables (lbs) 3,914 4,211 1,243 8,841 

Total (lbs) 42,820 45,325 68,355 74,741 

Cigarette Butts N/A N/A 5,720 14,587 (_) 

"O Foamed Plastic Cl) N/A N/A 4,361 9,650 - Pieces u 
Cl) -
0 

(.J 

VJ 
E Plastic Pieces NIA NIA 1,360 4,630 
Cl) -Cl) 
> 

u::: 
C. 
0 Paper Pieces N/A N/A 1,188 5,288 
~ 

Plastic Food N/A NIA 1,360 5,621 
Bags/Wrappers 

Data obtained from http://www.coastal.ca.gov/publiced/ccd/ccd.html • 
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Table 3.3 1999/00 Solid Waste Collection 

u Permittee Total Quantity of Solid Waste Collec:ted Comments 
(Tons) 

Anaheim 324,492 

Brea 68,106 

Buena Park 115,000 

Costa Mesa 166,339 Includes residential and commercial waste 

Cypress 47,927 

Dana Point 41,637 Includes 11,479 tons of recyclables 

Fountain Valley No Report 

Fullerton 159,424 

Garden Grove 158,724 

Huntington Beach 246,923 

Irvine 366,565 
Per California Integrated Waste Management 

Board for calender year 1999 

La Habra 67,000 

La Palma 14,700 

Laguna Beach 42,794 
Significant increase in recycled waste since 

implementation of cart program in April. 

Laguna Hills 40,412 

Laguna Niguel 33,966 

Lake Forest 57,796 

Los Alamitos No Report 

Mission Viejo 160,506 Includes 64,188 diversion tonnage 

Newport Beach 112,000 

Orange 196,909 Includes 25% diversion of 49,228 tons 

Placentia 53,232 

San Clemente 60,832 

San Juan Capistrano 66,on Does not include data for Second Quarter '00 

Santa Ana 347,634 

Seal Beach 26,802 

Stanton 28,601 

Tustin 78,146 

Villa Park No Report 

Westminster 40,456 
9,913 tons diverted from landfill as recycled 

waste; 55 tons of recycled X-Mas trees 

Yorba Linda 74,994 

County of Orange 157,700 
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Table 3.41999/00 Solid Waste Public Education Materials 

Types of Litter Public Education Materials 
(~ 

~- - , 

Permittee Community 
Public Service Public Service 

Recycling Utility Bill 
Announcements: Announcements: Other 

Newsletters 
Radio Television 

Brochures Inserts 

Anaheim Continuously Numerous Continuously Promotion or "Recycle Anaheim" 

Brea Quarterly Annually Monthly 

Buena Park Quarterly Bi-annually Promotion of Spring and Fall Clean-up 

Costa Mesa Quarterly Quarterly Continuously Orange County Fair Recycling Booth 

Local newspaper & City website advertise 
Cypress Quarterly Monthly Continuously Used Oil Collection Centers. Free used oil 

containers distributed at City Hall. 

Dana Point Quarterly Annually Recycling Video: Quarterly 

Fountain Valley No Report 

Fullerton Quarterly Annually and 
Quarterly 

As Needed 

Garden Grove Annually 35/year Continuously Bi-annually Cable News: 76!Year 

Huntington Beach Quarterly Weekty Monthly Daily 

Irvine 
Annually and Various Stale, County and City materials & 
As Needed newspaper ads 

La Habra Bi-annually Bi-annually Annually 

La Palma X X 

Laguna Beach Quarterly Annually As Needed 

Laguna Hills Semi-annually Quarterly 

Laguna Niguel Unknown" UnknOYl'll" 
"Materials are provided by Solag Inc. in 

their bills 

Lake Forest Annually Conlin uously Annually 

Los A'lamitos Annually Annually 

Mission Viejo Quarterly Daily Continuously Quarterly Web site: Continuously 

Newport Beach Annually Annually 

Orange Randomly Event Bai;.ed Event Based Randomly Randomly Special events as requested 

Placentia Quarterly Annually 
Waste disposal information posted on C~ 

website 

San Clemente Quarterly Continuously Bi-annually Web sile: Continuously 

San Juan Capistrano Quarterly Quarterly 

Santa Ana Annually Bi-annually 

Seal Beach 

Stanton Door Hangers: Annually 

Tustin Annually Annually Committee: Tustin Pride 

Villa Park No Report 

Westminster Annually X Upon Request Annually Trash Bin Stickers: Bi-annually 

Yorba Linda Semi·annually Continuously Continuously Quarterly 

County of Orange Annually Continuously Quarterly Solag Annual Award Program 
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• Table 3.6 1999/00 Drainage Faci._ _ .11alntenance. Debris Removal • 
Total Volume Length of Number of Debris Characterization Method of Removal 

Permlttee From Facllltles Channel/Pipe Catchbaslns (as a percentage of total removed) Vacuum Hand 

Cu Yards Tons Cleaned (mlles) Drains Cleaned Soll Vegetation Paper Plastlc other Truck Crews other 

Anaheim 8 1572 47.4 3095 20 70 5 5 X X Skip Loader 

Brea 2 Not available 600 0 75 20 5 5 X 

Buena Park 2 0.0 25 50 10 20 10 IO X 

Costa Mesa 80 1.3 1065 60 30 5 5 99% 1% 

Cypress Not available 0.4 487 50 50 X X 

Dana Point 218 0.4 395 60 30 4 4 2 X X Confined Space 
Teams 

Fountain Valley No Report 

Fullerton 2142 47.0 1267 25 60 5 5 5 X X 

Gardon Grove 92 29.8 775 40 25 25 5 5 X 

Huntington Beach 44 7.2 1680 40 10 25 15 10 30% 70% 

lrvtne 8876 1.9 3,220 90 5 3 2 0 6% 4% 90% 

La Habra 0.3 2.7 300 15 55 25 5 X X 

La Palma 12 5.2 157 40 30 5 5 20 X 

Laguna Beach 65 0.6 445 49 41 0 0 10 X X 

Laguna HIiis 4 Not available 136 50 40 5 5 X 

Laguna Niguel 196.3 0.8 400 46 42 6 5 1 1% 99% 

Lake Forest 8 Not available 328 B5 10 2 2.5 0.5 X 

Los Alamitos 5 1.3 40 20 20 20 20 20 X X 

Mission Viejo 600 3.6 268 40 50 3 2 5 X X 

Newport Beach 415 3.6 561 70 10 10 10 0 X X 

Orange 1688 18.9 766 50 0.5 0.5 49 X Equipment used for 
unusual debris 

Placentia 20 0.4 360 70 20 5 5 X X 

San Clemente 869 14.B 1974 70 20 7 2 1 X X 

San Juan Capistrano 0.5 0.6 42 40 55 3 2 X X 

Santa Ana 158 802.9 SF 515 2 87 3 2 6 X 

Seal Beach 55 197 20 80 ' 0 0 0 20% 80% 

Stanton No Report 

Tustin 1.5 0.0 500 80 15 2 2 1 X 

VIiia Park No Report 

Westmlns1er 15 0.2 744 3 95 1 1 X X Bobcat & Backhoe 

Yorba Linda 60 0.13 290 90 10 0 0 X X 

County of orange 22080 30.7 452 80 15 5 0 0 X 
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Table 3.6: 1996-2000 Storm Drain System Changes 

I Facillty I Reach Changed 

I City of Anaheim - No Report 

City of Brea 

A01 Roscoe St. - Central to Elkwood 

A04 W. of Brea BlvdJ S. of Central Ave. 

A04 Orange Ave. - Cypress St. to Brea Blvd. 

A04 Birch St. • Randolph to Poplar 

A04 Birch St. @ Flower Ave. 

A04 From A04 to Orange Ave. b/w Imperial & Birch 

A04 Sycamore· Imperial to Elm 

A04 Imperial • Flower • Randolph 

A04 W. of Brea BlvdJN. of Central Ave. 

City of Buena Park - None 

City of Costa Mesa 

Mesa Verde DrJMindanao Dr. 

Harbor BlvdJGreenville Banning Channel 

Harbor Blvd. N. of405 Fwy. To Sunflower 

Harbor BlvdJSunflower Ave. 

19th St/Parle Ave. 

Maple St. N. of 19th St. 

Bernard SL 

Harbor BlvdJBemard SL 

262 & 263 & 265 21st St. 

City of Cypress 

A01 Gav St. & on Crescen1 

City of Dana Point 

MOO-P01 Calle Naranja/Calle Monterey 

MOO-P01 Calle Lama . Camino Capistrano & Avenue Las Palmas 

MOO-POS Camino Capistrano & Camino de Estrella 

MOO-P01 Camino Capistrano. Mira Costa & Via Bella 

Capper Lantern (PCH & La Cresta) 

PCH Copper Lantern • 400' East 

PCH & Crawn Valley 

I City of Fountain Valley 

E01 Newhooo - b/w Herman & Southcarlc 

City of Fullerton 

Domingo Inlets 

Commonwealth 

State College SD 

Richman/Walnut 

Dorothy Dr 

Orchard 

Raymond 

Chapman/Commonwealth 

Hiahland Grade Seoaration 

SD = Storm Drain Extension, Addition or Replacement 

CB= New Catch Basin 

JS = Junction Structure 

IS = Inlet Structure 

RR =Rip Rap 

I Type of Change I Date 

MC 1990-1994 

MC 1990-1994 

MC 1990-1994 

MC 1990-1994 

MC 1990-1994 

MC 1990-1994 

MC 1990-1994 

MC 1990-1994 

MC 1990-1994 

Lateral/CB 1997 

SD 1997 

SD/MH 1997 

SO/CB/laterals 1997 

CB/SD 1998 

SD/MH 1998 

50/MH 1998 

SO/JS 1998 

Lateral/CB 2000 

SD 1999 

SO/CB 
Under 

Ccnslruction 

SD/CB 
Under 

Construction 

SO/CB 
Unoer 

CcflSIMlion 

SD/CB 
Under 

Ccnslnlction 

SO/CB 1997 

SD/CB 1997 

SO/CB 1999 

SD 1992 

SD/CB 1996 

SO/CB 1996 

SD/CB 1997 

SD/CB 1997 

SD/CB 1997 

SD/CB 1997 

SD/CB 1997 

SD/CB 1998 

SD/CB 1999 

OC = Open Channel Construction 

BC = Box Culvert 

SB = Stilling Basin 

MC = Miscellaneous Construction 

RCP = Reinforced Concrete Pipe 

I 
! 

I 
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Table 3.6: 1996-2000 Storm Drain system Changes 

I Facility I Reach Changed 

I City of Garden Grove 

H-1 Roxey • Westminster to Woodbury 

D-6 Garden Grove Blvd. - Village to Galway 

B-4 Lampson • Beach to Haga 

G-1 Ninth - Chapman to Reva 

D-2 Gilbert· Lampson to Bixby 

D-9 Westminster - Deodara to Erin 

C-6 Gilbert • Railroad to Shannon 

D-14 Trask - Flower to Westlake 

F-9 Trask. Euclid to Lynwood 

F-1 Nelson to Lampson 

A-2 Sorinadale • SR 22 to Stanford 

I City of Huntington Beach 

Net Available Not AvaHable 
Not Available Not Available 

Not Available Not Available 
Not Available Not Available 
Not Available Not Available 

Not Available Not Available 

Not Available Not Available 

Not Available Not Available 

Not Available Not Available 
Not Available Not Available 

Not Available Not Available 

Not Available Not Available 

Not Available Not Available 

Not Available Not Available 
Nol Available Not Available 
Not Available Not Available 
Not Available Not Available 

Not Available Not Available 

Not Available Not Available 

Not Available Not Available 

Not Available Not Available 

Nol Available Not Available 
Not Available Not Available 

Nol Available Not Available 

Not Available Not Available 

Not Available Not Available 

Not Available Not Available 

Not Available Not Available 

Not Available Not Available 

Not Available Not Available 

Not Available Not Available 

Not Available Not Available 

Not Available Not Available 

Not Available Not Available 

Not Available Nol Available 

SD "' Storm Drain Extension, Addition or Replacement 

CB = New catch Basin 

JS = Junction Strucwre 

IS = Inlet Strucwre 

RR= Rip Rap 

I Type of Change I Cate 

SD 1998 

SD 1999 

SD Ongoing 

SD 1999 

SD 1996 

SD 1998 

SD 1998 

SD 1996 

SD 1996 

SD 1996 

SD 1996 

84" RCP 1998 

72" RCP 1998 

CB 1998 

9s-RCP 1996 
Retention Basin 1998 

CB 1998 

42" RCP 1998 

36"RCP 1998 

CB 1998 

6CT RCP 1998 

42" RCP 1999 

CB 1999 

60"RCP 1998 

42" RCP 1999 

CB 1999 
48" RCP 1999 

42" RCP 1997 

72"RCP 1997 

CB 1997 

48" RCP 1997 

48", 6CT RCP 1$96.1999 

42" RCP 

48" RCP 

CB 

54" RCP 

48" RCP 

42" RCP 

42" RCP 

Pump Station 

48" RCP 

42" 

54" RCP 

51"RCP 

60" RCP 

78" RCP 

QC = Open Channel Construction 

BC c Box Culvert 

SB"' Stilling Basin 

MC = Miscellaneous Construction 

RCP c Reinforced Concrete Pipe 

1998 

1998 

1998 

1996 

1996 

1996 

1998 

1994 

1996 

1999 

1999 

1999 

1996 

1996 

I 
I 

I 
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Table 3.6: 1996-2000 Storm Drain System Changes 

Facility Reaeh Changed 

City of Irvine 
Culver Dr. N. of Portola 

Royal Oak Hawk Creek to Alton 

Alton Pkwy. Royal Oak to Valley Oak 

Valley Oak E. of Alton 

Alton Pkwy. E. of Jefferey to Royal Oak 

Royal Oak s. or Alton 

Jefferey N. of Quail Creek 

Quail Creek E. of Jefferey 

Royal Oak Quail Creek to Dove Creek 

Dove Creek Royal Oak - Valley Oak 

Pacifica E. of Fortune 

Enterprise E. of Fortune 

Old Pacifica E. of Fortune 

Irvine Entertainment Center SE of Agua Chinon Channel 

Myford Rd. N. of Walnut 

Irvine Center Dr. Jefferey to Sand Canyon 

Walnut Ave Myford to Peters Canyon Wash 

Myford Rd. S. of Walnut 

Culver Dr. Trabuco to Portola 

Bryan Ave. SR 261 to Culver 

Barranca Pkwy. Jefferey to Sand Canyon 

Portola PkWII. Jamboree to Culver 

City of La Habra - None 

CitY of La Palma - No Reoort 

City of laquna Beach 
PaeilicOcean Mystic Way 

Pacific Ocean Virginia Park Dr. 

Pacific Ocean Blumont/Hilledge 

Pacific Ocean Tenth Avenue 

Pacific Ocean Terry Rd. 

Pacific Ocean South Laguna 

Pacific Ocean Nyes Pl. 

Pacific Ocean Lower Nyes Pl. 

Pacific Ocean Victoria Beach 

Pacific Ocean Cliff Or. 

Pacific Ocean Rimrock Canyon 

Pacific Ocean Park Ave. & Glenneyre 

Pacific Ocean South Laguna • Ocean VIS'ta 
102 1900 Laquna Canyon Rd. 

City of la[luna Hills 
J05P02 El Conejo Park (Largo Dr. & Creek Or.) 

JOSP01 Communitv Center (V"ra Lomas - Alicia) 

Citv of LaQuna NiQuel 
J03P09 Via Portola - Vrsta Plaza 

City of Lake Forest - None 

Citv of Los Alamitos - No Report 

Citv of Mission Viejo 
L03P14 - 713.3 Slleros to 1000' NL Y 

Not Available 1-5 to Via Grande 

Not Available Upstream El Toro Rd. to Rte. 241 

Not Available Olympiad/Alicia 

L03 Via Angelina to Marguerite Pkwy 

L03 La Paz to 1000' NL Y 

SD= Storm Drain Extension, Addition or Replacement 

CB = New Catch Basin 

JS = Junction Structure 

IS = Inlet Structure 

RR= Rip Rap 

Type of Change Date 

54" RCP 1996 

60" RCP 1997 

60" RCP 1997 

39" RCP 1997 

54" & 60" RCP 1997 

66" RCP 1997 

66" RCP 1997 

54· & 60" RCP 1997 

42" RCP 1997 

42" RCP 1997 

42" RCP 1997 

42" RCP 1997 

48" RCP 1997 

48"RCP 1997 

42". 48". 54", 60" RCP 1997 

48", 54", 66". n·. 78" RCP 1997 

60" RCP 1998 

42". 48". 60", 72" RCP 1998 

66" RCP 1998 

42". 48", 60", 72" RCP 1998 

84" RCP 1998 

42" RCP 1998 

SD 1999 

SD/CB 1999 
SD/CB 1999 

SD/CB 1998 

SD/CB 1999 

SD/CB 1998 
CB 1999 
CB 1999 

CB 1997 

CB 1999 

SD 1996 

SO/CB 1998 

SO/CB 1998 

SO/CB 2000 

so 1997 

SD 1999 

SD 1998-99 

RR 

42", 48", 72" RCP 

so 
SD 

RR 

RR 

OC = Open Channel Construction 

BC = Box Culvert 

SB = Stilling Basin 

MC = Miscellaneous Construction 

RCP = Reinforced Concrete Pipe 

2000 
2000 
2000 
1999 

1996 
1996 

I 
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Table 3.6: 1996-2000 Storm Drain System Changes 

I 
Facility Reach Changed 

I City of Newport Beach 

Newport Bay Newport • 14th to 16th 

Newport Bay Kings Rd. to PCH 

Newport Bay Hoag Or. to Lower Campus/PCH 

Newport Bay Hospital Rd. to W. Service Rd. 

Newport Bay PCH/Newport Center Dr. 

Newport Bay PCH/Avocado Ave. 

Newport Bay Bayside Or. adj. County Road 

Newport Bay E. PCH/Avocado Ave. 

Newport Bay Newport Center Dr JE. PCH 

Newport Bay Bayview Way/Jamboree Rd. 

Newport Bay Newport Blvd/PCH 

Newport Bay El Paseo/Bayside Dr. 

Newport Bay Castaway Lane/Dover Dr. 

Newport Bay MacArthur Blvd • PCH to Bonita Canyon 

Newport Bay Ford Rd/Jamboree Blvd. 

I City of Orange 

Milford 

Sacramento 

Glassel 

Walnut 

City of Placentia 

I 
E03 I Alta Vrsta • Chaeman 

City of San Clemente 

MOO-P02 Trafalgar Ln. 

MOO.S07 Pa!izada/EI Camino Real 

MOO-P10 San Fernando/El Camino Real 

MOO.P10 Dominguez/El Camino Real 

MOO.P02 Rosa/Montgomery 

M02-P02 Calle Valle 

M01-P05 Laing 

M02-P02 Talega 

M03-P01 Talega 

MOO.P01 Los Alamos 

City of San Juan Capistrano - None 

City of Santa Ana 

Euclid St. Stormdrain First St • Sixth St. 

Penn Way Stormdrain Santa Ana Blvd .• 15th St. 

Eastside Stormdrain First St. -1-5 Fwv. 

I City of Seal Beach - No Report 

I 
City of Stanton - No Report 

City of Tustin 

F10.P02 Newport/Sycamore 

Fl0.101-4 SCRRA/Newoort 

City of Villa Park - No Report 

SD= Storm Drain Extension, Addition or Replacement 

CB = New Catch Basin 

JS = Junction Structure 

IS = Inlet Structure 

RR= Rip Rap 

I 

Type of Change Date 

J 
SO/CB/JS 1996 

SD/JS 1997 

SD/CB/JS 1998 

SO/CB 1999 

SD/CB 1998 

SD/CB/JS 1998 

so 1999 

SD/CB/JS 1997 

SD/CB/JS 1998 

CB 1996 

SD/CB/JS 1999 

SO/CB 1997 

SO/CB/JS 200 
SD/CB/JS 1999 

SO/CB/JS 1997 

SD 1999 

SD 1998 

so 1998 

SD 1998/1999 

BC I 1999 

SD 1999 

SD/CB/JS 1999 

SD/CB 1999 

SD/CB 1999 

SD/CB/JS 1998 
SD/CB/JS 1999 

RR/IS/JS/CB/SD 1999/2000 

RR/IS/JS/CB/SD 1999/2000 

RR/IS/ JS/CB/SD 1999/2000 

SO/CB/JS 2000 

SD 1999 
SD 2000 

SD 36039 

SD/MC 1997 

IS/RR/SD 1996 

OC = Open Channel Construction 

BC = Box Cutven 

SB = Stilling Basin 

MC = Miscellaneous Construction 

RCP = Reinforced Concrete Pipe 

I 

I 

I 

I 
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Table 3.6: 1996-2000 Storm Drain System Changes 

I Facility I Reach Changed 

I City of Westminster 

Trask - Hoover to Richardson 

Trask/Beach 

Tract 15539 

Tract 15539 

Tract 15556 

Riata - Miami to Newland 

Hoover: North of Hazard 

Pacific/Bucknell 

City of Yorba Linda 

E04-P03 Yorba Linda • Marc;ala 

E04-S04 Yorba Linda • Imperial 
E04-P05 Via Del Caballo - Palm 
E03-S01 W. of Briarhill - S. of Yorba Linda 

EOS-P02 Yorba Linda· Eureka 

E05-P06 Plumosa - Bastanchury 

ED5-P01 Mariposa - E. of Richfield 

E08-P08 Jamestown Dr. 

E05-P03 Arroyo SL 
E05-P03 Lakeview - Lemon 

County of Orange 

A02 250' upstream A01 • 150' downstream Beach 

601 Downstream 1-5 Fwy 
COO-PS1 Seal Beach Pump Station 

C01-S02 Rochelle - Lexington 
cos 1-405 - Quartz 
002 Hamilton - Atlanta 
002 Atlanta - Indianapolis 
003 Sunflower - Alton 

003 Alton - Warner/ South Coast - Sunflower/ Harbor - South Coast 
F25-B01 Trabuco Retarding Basin 

F01 Sunflower· S.P. RR 

F02 Edinger - McFadden 
L03-B02 Gallivan Retarding Basin I 

A02 200' upstream Beach - 400' downstream Dale 
A03 Knott - Beach 
801 SPTC RR· Knott 

B01 Downstream 1-5 FW'f@ RR crossing 
cos 411 M downstream Goldenwest - 349 M upstream 

002 Hamilton • Atlanta 
L03-B02 Galivan Retarding Basin II 

CO2 1-405 FwY- Belgrave 
cos 349 M downstream Goldenwest - 13 M upstream Gothard 

002 Indianapolis-Adams 

001 175<:1 upstream Newland -Atlanta 
F07 Walnut - Michelle 

F27-B01 Upstream Foothill Corridor 

F27-B02 Retarding Basin 
FOG WalnU1 • 1-5 FYN 

SD= Storm Drain Extension, Addition or Replacement 

CB= New Catch Basin 

JS = Junction Structure 

IS = Inlet Structure 

RR=RipRap 

I Type of Change I Date 

SO/CB/JS 1996 

SD/CB/JS 1997 

SO/CB 1999 

SD/CB 1998 

SD/CB/JS 1998 

SO/CB 1994 

SO/CB 1996 

SD/CB/JS 1999 

SD 1996 

oc 1996 

SD 1996 

MC 1997 

SD 1996 

SD 1998 

SD 1999 
so 1999 

SD 1999 

SD 1999 

1996 

1996 

1996 

1996 

1996 

1996 

1996-1999 

Repair,; 1996 

1996 

1996 
1996 

1996 
1996 

1997-1999 

1997-1999 

1997-1998 

1997 

1997-1999 

1997 

1997-1998 

1998-2000 
1998 

1998-2000 
2000 
1997 
1996 

1996 

1999 

OC = Open Channel Construction 

BC = Box Culvert 

SB=: Stilling Basin 

MC = Miscellaneous Construction 
RCP = Reinforced Concrete Pipe 

I 
I 
0 

• 
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Table 3.6: 1996-2000 Storm Drain System Changes 

I Facility I 
I 

F26 

F26-P02 

FOS 

F26-B02 

F06 
F27 

F06 
E03 
F26 

FOS 

F18-B01 

SD= Storm Drain Extension, Addition or Replacement 

CB = New Catch Basin 
JS = Junction Structure 
IS = Inlet Structure 
RR= Rip Rap 

Reach Changed 

County of Orange (continued) 

FOG • Portola Pkwy 

F26 • Portola Pkwy 

Sand Canyon - Jeffrey 

Near Culver & Irvine Blvd 

1-5 Fv.y - Bryan Ave 

FOG - Culver Dr 

Walnut - 1-5 Fwy 

Chapman - Alta Vista 

Culver· Yale 

Bake - Irvine Center Dr 

N/0 ETMCAS 

I Type of Change I 

OC = Open Channel Construction 

BC = Box Culvert 
SB .. Stilling Basin 
MC = Miscellaneous Construction 
RCP = Reinforced Concrete Pipe 

Date I 
I 

1998 

1998 

1998 

1998 

1998 

1998 

1997 

1997 

1996 

1999 

1997 
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Table 3.7 1999/00 Drain Inlet Stenclling 

Total Number or 
% or Basins # Of Basins Ro- Typo of Appllcotlon Usad 

Votunteer/Othor 
# al Basins Ro-

Pormmee 
Catch Basins 

Stenciled at Stencllod Phreso Used 
.I Organizations 

Stenciled During Comments 
Least Once 1999-2000 Spray Paint Heal Adhesives 1999-2000 

Anaheim 3500 100 1110 No Dumping • Drains To Ocean X (blue.black.red) 

Brea 800 100 5 No Dumping· Drains To Ocean X Positive public reaction to stencilfng 

Positive public reaction to stenciling; 

Buena Park 791 100 0 No Dumplng • Drains Tc Ocean X (bluo on white) 
City has budgeted Cunds to purchase 
acrylic catch basin ma,~ers for U1e 

next fiscal vear. 

Costa Mesa 1300 100 1300 No Dumping - Drains to Ocean X (blue on white) 
Orange County 

1300 
Stenciling Information article In the 

Conservation Corps Winter, 2000 Communilv Newulelter 

Promotion o1 stenciling program fn 
Cypress 487 100 0 No Dumping • Drains To Ocean X the City newuletlor; Majority or re-

•lcnclling perlouned by Boy Scouts. 

15 new catch basins currenUy under 
Dana Point 395 100 0 No Dumping • Drains To Ocean X (black) construction. City provided s!encils 

for use in private communities. 

Fountain Valley No Report 

Fullerton 1684 100 600 No Dumping • Drains To Ocean X 
Boy Scouts or America 

600 
- Eagle Scout P,ofect 

Oarden Orove 775 100 775 No Dumping •. Drains To Ocean X(blue) 
City Maintenance 

24 
Personnel 

Huntington Beach 1680 100 1880 No Dumping· Drains To Ocean X 

Irvine 4600 100 500 No Dumping Waste. Drains To Ocean )( )( 
Orange County 500 

Conservation Corps 

La Habra 552 100 552 No Dumping • Drains To Ocean X (blue on White) 
Orange County 

552 Positive public reaction to stenciling 
' Conservation Corps 

La Palma 180 87 0 No Dumping • Drains To Ocean )( 

No Illegally dumped material 
Laguna Beach 445 58 195 Keep It Clean. Drains To Ocean X(Blue) discovered since Installation of new 

vinvl medallion •·stencils" 

Laguna HIiis 340 100 0 No Dumping • Drains To Ocean X (black on white) 

' Laguna Niguel 1005 90 50 No Dumping • Drains To Ocean X (blue) 

Lake Forest 438 100 50 No Dumping • Drains To Ocean X Eagle Scout Candidate 50 

Los Alamitos 80 100 0 No Dumping - Drains To Ocean X (blue on white) ' 

Mission Viejo 1650 100 0 No Dumping • Drains To Ocean X (blue) 

Newport Beach 2296 100 892 
No Dumping • Drains To Ocean 

X (black) 
No Dumpln11 Drains To Bay 

Orange 3100 100 0 No Dumping • Drains To Ocean X X 
PosiUve public reaction to stenciling. 

vandalism almost nil 

Placentia 240 100 0 No Dumping - P.M.C. Section 16.08.040 X 

Orange County 
DCCC • 1380; Boy 269 catch basins slenclled twice 

San Clemente 1705 100 1974 No Dumping • Drains To Ocean X (black) ConservaUon Corps & 
Scouts. 316 during I.his reporting period 

Bov Scouts 

San Juan Capistrano 762 60 0 No Dumping· Drains To Ocean X 

Santa Ana 1230 100 100 No Dumping - Drains To Ocean X (blue on white) 

seal Beach 197 100 0 No Dumping X (black) 

Stanton 0 100 0 No Dumping. Drains To Ocean X (black on white) 

Tusttn 660 94 450 No Dumping. Drains To Ocean X (blue on white) 
Road median catch basins are not 

reauired to be stenciled 

VIiia Park No Report 

Westminster 744 100 744 No Dumping. Drains To Ocean X (bluo) 

l'orba LIP,.. 1080 65 700 No Dumping. Drains To Ocean ,ck) 

County oft 1237 100 0 No Dumping. Drains To Ocean X _.white) 
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• 
Permlttee 

Anaheim 

Brea 

Buena Park 

Costa Mesa 

Cvpress 

Dana Point 

Fountain Valley 

Fullerton 

Garden Grove 

Huntington Beach 

Irvine 

La Habra 

La Palma 

Laguna Beach 

Laguna Hills 

Laguna Niguel 

Lake Forest 

Los Alamitos 

Mission Viejo 

Newport Beach 

Orange 

Placentia 

San Clemente 

San Juan Capistrano 

Santa Ana 

Seal Beach 

Stanton 

Tustin 

Villa Park 

Westminster 

Yorba Linda 

County of Orange 

D: Daily Frequoncy 
W: Weekly Frequoncy 
BW: Every other Wook 

Brush 

7 

1 

1 

2 

1 

2 

X 

1 

5 

4 

10 

1 

1 

Table 3.8 1999/00 Street Sweeping Practices By City 

Type of Sweeper 

Vecuum Other 

21 

3 

3 

Regenetativo 
Air· 4 

2 

X 
Regenerative 

Air 

5 

3 

5 

1 

3 

1 

1 

X 

X 

3 

1 

3 

2 

Regenerative 
Air (2) 

No Report 

1 

1 

2 

2 

X 

3 

M: Monthly Frequency 
BM: Every Other Month 
BA: Every other Year 

Commerclal 

w 
w 

2/W 

w 
w 

BW 

w 
w 
BW 

BW 

w 
w 

D 

w 
M 

w 
2/W 

w 

D 

BW 

M 

3.51W 

BW 

D 

w 
w 
w 

aw 
w 

Frequency 

lndustrfal 

w 
w 
w 

w 
w 

N/A 

w 
aw 

aw 
SW 

w 
w 

NIA 

NIA 

M 

w 
2fW 

w 
NIA 

BW 

M 

3.5/W 

BW 

w 
w 
w 
w 

BW 

w 

0: On-Going 
Q: Quarterly 

Volume of Materlal Collected 

Resldentlal Commerclal Industrial Resldentlal 

w 322,690 tons 

w 3840CY 3840 CY 3840 CY 

w 3.5 tons 1.5 tons 30 tons 

w 2.5 tons/W 2.5 tons/W 
26.75 

tonsJW 
w No Report 

BW 86 tons NIA 3441ons 

No Report 

w 2678CY 8093 CY 874CY 

aw 60 30 105 
tons/Month tonsfMonth Ions/Month 

SW 20 yards 40 yards 890yards 

BW 1500 tons 1500 tons 1248tons 

w 3.5 tons (data from 1 sweeper only) 

w 4-5 CY/day 4.5 CY/day 4-5 CY/day 

aw 680CY NIA 1356 CY 

BW 312 tons 260 tons 

M No Report 

w 809.7 tons 

w .25 tons .25 Ions 1 Ion 

BW 10 tons 10 tons 80 tons 

w 5384 CY 

w 15,250 CY 

M 346 tons 346tons 346 tons 

M 364CY 273CY 1080 CY 

aw No Report 

w 2184 CY 16,380 CY 36,400 CY 

w 
w 2 tons 2 tons 8 tons 

w 750 tons 

No Roport 

BW 778.SCY 401.2 CY 1180 CY 

BW 76,552 tons 

M No Roport 

• 
Parking ~erformance Sweeping Monitoring 

Restrictions Sbmdards Monitored Method 

Yes D 0 Visual 

No M M Visual 

Yes D D Visual 

Yes M 0 Visual 

Yes BW D Visual 

Yes BW BW Visual 

Yes D D Visual 

Yes 0 0 Visual 

Yos 21W 21M Visual 

No w w Visual 

No D w Visual 

Yes w w Visual 

Yes D D Visual 

No w w Visual 

No No M Visual 

No 0 0 Visual 

Vos Q Q Visual 

No D D Visual 

Yes D D Visual 

Vos D D Visual 

Yos D D Visual 

Yes D D Visual 

Yes M M Visual 

Yes w w Visual 

Yes w Variable Visual 

Yes No Report w Visual 

Yes D D Visual 

Yes BM w Visual 

No A w Visual 

Yes M M Visual 
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Table 3.9 1996-2000 Environmental Performance Reporting Overview 

1888/1997 1987/1899 1998/1989 1998/2000 

ParmlN•• 
Now Focllltloo 

E,lotlng 
With 

Slgnlflconl 
Sign Incant 

Significant 
l•auoe. 

l9BU08 
leauoa 

focllllloa 
Now S1gn111eon1 Exlatlng 

FAcllUfea 
Now Slgnlllcont Exf•tlng 

Facllillos 
Now Slgnlneont Romolnlng 

Focllltlea 
Wllh With With With 

Slgnlllcant 
Significant let.UGI Slgnlncant 

Slgnlllcont 
Slgnlllcant l•auoa Slgnlflconl 

Slgnlllcont 
Significant taauoa Significant 

Slgnl!lcant 
ltaUOn. 

IBDUH- Reoolvod taauoa 
la'BUGB 

l,1111u11 Rooolvod iaauo:a 
tnua• 

fl•uo-a Reaolvod fa'SUOG J.auoo 

Anoholm 83 24 83 24 0 68 15 13 D 14 13 0 12 2 

Brea 3 3 D D 3 0 3 :c:;~j ~;P:i~{i ~·"*~i~~({ ~>r~~ ;:· ~f~r~~~s::::1 .-~Ji~~(~t !zt_?~fi/{';~3: ii~Jf:o·;~r~1
~ 

:.::~:~.,)· :1;~ • ' F-~- :: ...... { -~ .. -.:. '. "'' 
Buona Park 5 5 0 4 0 0 0 0 

Coata Moaa 14 10 14 10 0 12 2 2 0 0 2 2 0 0 2 2 

Cypreao 5 5 0 0 5 0 0 5 2 'l 5 

Dono Point 

Fountain Valley 10 3 10 0 8 2 0 0 2 0 0 8 2 

Fullerton 0 

Gordon Grovo 12 10 12 10 0 11 10 0 0 11 10 0 10 

Hunl. Beach 27 9 27 2 12 17 8 0 6 ti 0 3 8 

lrvlno 0 

La Habra 5 5 0 2 3 0 0 0 2 

Le Palma 2 2 0 0 2 0 2 

Leguna Bouch 0 0 0 4 4 0 0 3 0 0 3 0 

Laguna HIiia 

Laguna Nlgual 

LahForoal 

Loo Alamltoo 

Mtoolon VloJo 

Nowpcrt Beath 

Orange 

Placenlla 

Son Clomenla 

S.J. Coplotrono 

Santa Ana 5 5 0 2 0 0 2 0 

S.at Beach 5 4 5 5 0 0 0 5 0 D 0 0 

Stenton 5 0 4 0 0 0 D 

Tustin 3 3 0 0 3 0 0 0 

VHlo Parl< 2 0 2 0 0 2 0 0 4 2 

We-otmln11or 5 5 0 0 

Yorba Lindo 2 2 0 0 0 D 2 0 0 

County of Orongo 28 10 28 10 3 23 8 6 0 7 0 

T-otal 244 94 244 98 10 159 96 58 25 74 51 2 29 47 17 
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• Table 3.10 Envlronmental Pe1999/00 Performa,_ .oport Significant Issues Action Plan Updates • 
Action Plan Comploto & Revleod End Any Addlllonal 

Location Slanlflcant Issue Type Of Control ACTION 1 ACTION 2 STARTOATE END DATE Dote Sign Incant 1 .. uoe 

City of Anaheim 

s1,outs & Sanltotlon n28 Malel1al Storage. ASj)llaM)ir1 S1rucilral Ccnsruct metal roonng to cover buikers lnstnl drain Irle! fitters 
11124197 12131/99 No-6/3001 (Acdon plan changed from: lnstal ctanner) (Action pion changed rrom: Consvucl benn) 

No 
General Stonnwater R=rr SVuctl.,'el lnstal ond seMto 4 slomTNO.ler 11"1 r.ltel'S 

11/24197 6/30199 No- 613001 (Action <>Ian chanaed rrom: tnstal ctariner) 

D•d MlllorGolfComu Meterlel Storage Non-slructlnl Purttiese IPrps 11115197 Ongoing Yes No 

Anaheim HUia Yard Mete,fel Ston,ge Non-s!IUCtlnl P\lrehose IPrps 11115/97 Ongoing Yes No 

Flro Stellon 0.no VeNde Woshlng Non-stJuct\nl Rebca1e wash area 3/1/!l8 31111)9 Yes No 

Flro Stotlon Two VeNcle Washing Non-structtrot Reloeote wash erea 3/ll!l8 3/1/99 Yes NO 

Flro Slotlon Four Vetolcle Wasting Non-slnx:lu"ol Relototo wash area 3/1198 3/1199 Yes NO 

Flro Stollon Flvo Vehlcte Washing Non-sWCtu-el Reloeate wash area 3/1198 311199 Yes No 

Flro Station Six Vetlc!e washing Non-sni<:lm>I Reloeeta wush oree 311198 311199 Yes NO 

Fire Station Saven Vehicle Wasting Non-swctu-al Relocate wash area 311198 3/1199 Yes No 

Flro S1a1lon Eight Vetic!e WBst'ing Nor,.sbtJCltnl RelOCate wash area 311198 3/1199 Yes No 

l'lro Station Nine Vetlc!e Washing Non-structu-el Relotelo waui area 311198 3/1199 Yes No 

Fho Station Ton Velicle Westing Non-structtrol Relocate wash oreo 311198 311199 Yes NO 

Convention Conto, Molei1ol S1orage • Chenieul Coolant S!ruclU'DI lnstol contalnmem system 211198 7131198 Yes No 

City of Brea 

Sorvlco Con1or Vchlcleil:cµpment Wash Water struC11.nll ""'"'In.let new wosn 1oa11y """' water 511197 311/99 Yes - COIT(Jleted plor to lost repcrtlng pet1od 
reC'jdng 

steam Clearing S1rucUal 
Pr~de new IOCo~on (move to no,,1y 

5/1197 311/99 Yes - C001>lcted plor to lost repcrtlng period No 
construcied facilly) 

$weeper Transrer Areo S1rucilral Capnxe and 1rea1 ru,ofl rrom CUI'!) pOo 511197 3/1199 Yes. Cor,lJlcted pier to lost r-,!ng perlod 

City of Buena Park 

Vehlcla Malntonanco Yord Fuel Splls • Smlll end lorge Sweual Consln.lcl Berm 1111197 Ongoing No -Specs l.nder rovtew No 

City of Costa Mesa 

Now Corporation Yord SWeeper Tronsle, /Ilea Structnl Oevetcp ln<lJStr1ol waste system 121Ml0 21Ml0 No. Budge112115IOO No 

Old Corporo11on Varel lerge & Smel Spits suuetnl 
Construct roof for paint cleerlng area & 9/1/00 1011/00 No - Budget \O.IOO No ll Ienco 

City of Cypress 

Corporotlon Verd Woste S1orn1JO - Paint Struc:ll.J"at Pr«Mde covered storage urea 11/1,00 1/111)1 N0• 1/1'1)1 

FUd Transfer Area Sttucturnl constnJct berm or"'-"<! perimeter 1111/00 111I01 No 0 1/1/01 

Fl.Id Trans I er /Ilea Non-s!ruct\nl Utiizo ofrectlve housekeeping !ecln<f.les 211/98 211199 Yes 

Splls- Smal Non-structu-al Relocota landscape oq.tpment to cover 211198 811199 No-811/00 Yes 

Moterlal Stcrage S1Jucilnl1 lnstol roof over S1otoge area T emp0<anry covcr bins 9/1198 10/1198 No- 1/llOI 

Vet.cte/Eiµpmcnt Wash Water Non-struclu"al Inspect wash rack chlnege system re~rly 111/98 2111!19 Vos 

FUdStoroge Struclll"a1 lns1lll berm or"'-"<! !Ud ciU'ns In garage 911/llO 9/30/00 New 

VeNcle Molntenonce Non-slruct\nl lr,creese rroc,.iency of vetlclu maintenance Q/1/00 Ongoing New 

City of Dana Point· No Significant Issues 
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Tabla 3.10 Envlronmantal Pa1999/00 Performance Report Slgnlllcant Issues Action Plan Updates 

Acllon Pion Complolo & Rovload End Any Addlllonal 
Location SIQnlflcant Issue Type or Control ACTION 1 ACTION 2 START CATE END DATE Dato Slgnlllcant laauH 

City of Fountain Valley 

Fire Station 112 Matetllll Storage- Fuel Tar«s Strucb.ral lnstDI daJtOer and rool cover 10/1198 10/1199 No- Facilf\' Moving 12199 No 

CllyVord Materfel Storage· Lube OIi Druns 5niciu"al lnstnl dartner end rool cover 411198 10/1198 No· Faciity Moving 12199 

Velllclo/Equpment Wllsh Water SCrut:11.n,I lnstol c:lermer anel rool cover 4/ll97 1011198 NO• Faciity Moving 12199 

Sweeper Transfer Nea SVu<:IU'ul lns1a1 clartner arxl roof cover 4/1198 10/1198 No· Facilf\' Moving 12199 

Fuel Sp{ls Strucllnl lnstal dartfier end roof cover 4/1/97 1011198 No· Facllty Moving 12'99 No 

Vehltle Storage SVuclln>I lnstnl clarmer ond rool cover 6/1/98 611/99 No· Faclity Moving 12199 

Materiol Storuge • Wosle Oil Sb"uc11.rol lnstal ctortner/scparalor ond root cover 611/98 10/1198 No • Fetll!y Moving 12199 

VeNcle/Equpmem Wash Wo\er S1rucl,xul lns(ol roof 6/1/98 6/Ml9 No· Faciity Moving 12!.l!l 

City of Fullerton - No Significant Issues 

City or Garden Grove 

Municipal Sorvlco Contar Hazardous Materials Stofllge Non-slM:llnl Tralrlng of persomel 1211198 4/1/00 Yes No 

Ftro S1allon 112 Hazardous Materials Storage Non-structural Tmlring or pernornet 1211198 411/00 Yes No 

Flro Sl•tlon 113 Hazardous Materials Storage Non-strucllnl Tralring of persomef 1211198 411/00 Yes No 

Fir• S1atlon 114 Hazardc;ios Metci1els storage Non-slM:tural Tralrlng of pernomeJ 1211198 ~11100 Yes No 

Fir• Slatton ii, Hazardous Mo!Cl1ets Storuge Non-s!rucl!Jral Tralring of persOMel 12/1198 411/00 Yes NO 

Fir• Station /Ill Hazardous Motolials Storage Non-s!rucll.ro I Tralring or persomel !21Ml8 411/00 Yes No 

Flro SlaUon lf1 Hazardous Ma!eriols Storage Non-stuctu-ol Tralr>ng or persomel 1211198 4/1/00 Yes No 

CllyHoll MateriaJs Stomge Stucb.rl,I Replace geoera!cr TBD 12/22!.l!l No. 2005 No 

Polle• & Flro Station HezerdOoS Meterials Stonge Non-SIM:11.ml Tralring of persomcl 1211198 4/1/00 Vos No 

WIiiowick Goll Courao Waste Storage sruca.ra1 B.olldllefln Troln persomel 1111198 12/1198 Yes • lnconectly Identified as e rruiJclpal 
lecllty 

No 

' 
Ve/Ide & Ecµpmcnl Wasting Slructlnl lnsta1 a cierlfler 1211198 611199 

City of Huntington Beach 

Pork Malntonanco Faclllcy Meterlel storage/Trash Bin Struca.ral Conslrucl bcnn 11115/97 Ongoing No-lnDest111 
No 

Fuel Sjllls - large Slructtnl COnslruC! roor 11115/97 Ongoing No • Under ConsD'UC11on 

Joint Power9 Trnln Contar Tmsh Bin Stucuul ConstJIJclrOO! 1211/98 Ongoing No 
No 

Trash Bin Non-stuctural PrQlofde spll clean up materials 11115/97 Ongoing No 

Civic Contor Fuel Spils S!M:tu-al Replace lue! system 11115/97 1211198 Vos - Completed prior to last reporting period No 

Trash Bin , Polee Parl<!ng to! Structural Consltuet rool and Denn N/A Pending Funding No • In progress 

Tro,h Bin. Cl!y Hol S1rucilnll Conslrucl rool end berm N/A Yes - Corr4>1eted prior to last reporting pertod 

VeNcle/Equpmenl Wll sh Waler S1ruct,xu! Consll\lCI Vj!tlcla wasting bay NIA Pendng Funding No • In Progress 

19001 Huntington Strool FIJotlde &* Storage Struelln! Cons!rod Roof For Area 111199 1211/1999 (Pendng No-lnOeslg, 
1161dng) 

Fuel Spll - Smal S1rucl,xul Replete ruei syslem 11115/97 411/99 Yes - C~leled pnor 10 last reportlng perlod No 

Matet1el Storage struc11n1 Re!ocnte and consVUci covered otorage 111/00 1211/01 (Fo.mlng No. 1211/01 
eroa mededl 

Beach Maln1onanca Yard Material Store9G. Oil Strudln!I Conswctbcrm 10/1198 10/1199 Yes No 
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Table 3.10 Envlronmental PeHIS9100 Performa,. • .iport Significant Issues Action Plan Updates 

Action Pion Complolo & Rovluod End Any Addftronal 
location Slanlficont Issue Type Of Control ACTION 1 ACTION2 START DATE ENO DATE Dalo Significant laauoe 

"" . 

City of Hunllngton Beach {continued) 

Boach Molntonenco Yard Fuel Splls Slroclll'al CQnstnlc1 Dem1 10/1198 1011199 Yes 
No 

Undergound storage Tank Slrvctt6ol Remove underground stonigo tnrkl 12/1198 12/1199 Yes 

Gothard Flro S1ollon Unclergr<J<lld Slorege Tank S1rucbsel Remove & replace underground storogo tonk NIA 414199 Yes • Completed prior 101as1 reporling period No 

Warnor Flro Slatlon Underground storage Tank S\J\lc!11rel Rcmovo & replace uldergrOO'ld s1orngo IBrl< NIA 411199 Vos. C00'4)1eled prior lo lnsl reporting period NO 

Corporal• Yard Fuel Sp,ls Struclll'el Cons!ruct berm 12/1198 !/1199 Yes· Compleled prior to losl reporUng period No 

City of Irvine. No Slgnlncant Issues 

City of La Habra 

Public Work• Yard Vetide/Equpmenl Wash Weier S\J\lclll'Bl lnstal clariner 7/1/01 W~WY<. v--1;11Y1fl9 No· ReDudg;,! !or darlner 111/01 
Tining) 

Tresh Bin strucltnl COnslruCI II contnlrmen1 bem, 7/111)1 B/30/02 (Pendng No. Design contulrrnent cover 711/00 No 
flrdng) 

Malertal S1Dl'llge • Chemlcals Stru<:bsel Conslruci new o;hemlcel shed 711196 1999 Yes 

City of Lo Pnlma 

Wallor Woll & Pump Sin Me!er1ol 61on,ve · ClllcJl1ne1~meg 6lruellnl COnffllct o eomn1nmen1 bem1 I 1115197 711196 Yes - no slg Issues cherrlcels housed In a 
lllo N-stndon 

Clry Yard & Pump Stn Material Slor•ge. &Jkllng Motertals struclln!I Conslruci a contalrrnent area Construct a befm • waler cl'1slon 111151137 7/1198 Yes. no slg Issues chemlcels housed In a 
No 

DU111> station 

City of Laguna Beach 

NurHry Molerlal S1oroge. Chemlcols Identify I~ needed 111199 ll/30199 No· 10/00 

Flro Station Vet-ldeJ!aqupmen1 Wash Weier lden~ly llll'rovements needed 1111119 tlt/00 No• 10J00 
No 

Corporato Yard Vcl'!de/Equpment Wash Waler laenllly llll'!'cvemants needed 111199 111/00 No-10J00 

DumJ>alor Facility Waste Stange N=sroi::lll'al cover dlrtng wet weslher 1211198 ongo1ng Yes. Compleled prior 10 last reporting period 

City of Laguna HIiis • No Significant Issues 

City of Laguna Nlguel • No Stgnlflcont Issues 

City of Lake Forest• No Significant Issues 

City of Los Alamltos. No Significant Issues 

City of Mission Viejo • No Significant Issues 

City of Newport Beach • No Significant Issues 

City of Orange· No Significant Issues 

City of Plncentla • No Significant Issues 

City of San Clemente • No Slgnlllcant Issues 

City of San Juan Cnplstreno • No Significant Issues 

City of Santa Ana 

Corporollon Yord Material S1orage. (OUt Ooor) Cherrlca!s Stru<:l\nll Cons1ruc1 a rool & contalMll!I\I bem1 Train l!lll'IOYees 115198 711198 Yes· Trelrlng/ No· Berm Corl'j)letion 0.1o • 
10/00 

No 

Leakage from luld lransfer area Stru<:bsel Move <l'lJmS to covered area & add rmln~es 111/00 711/00 Yes. Tm/ring/ No. Berm Completion Dole • 
contalm,en1 berms 10/00 

City of Seal Beach 

Bovorty Manor U(1Jllned Pe~oteum Gas Strucll.ral Construct a contnlrmenl benn 11115197 711198 No· 7/1/00 Budgell!om No 
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Table 3.10 Environ mental Pe1 SSS/OO Performance Repor1 Slgnlncont Issues Action Plan Updates 

Ac!lon Pion Comploto & Rovlud End Any AddUlonal 
Location SIRnlflcant Issue Type Of Control ACTION I P.CTION2 START DP.TE END DATE Dato Significant 1 .. u .. 

City of Seal Beach (continued) 

BovorlrManor Matet1al Storn90 • Oil S1ruch.rel Construd a conll!lmlenl benn & roor lnstel on oil.water seperntor No· 711/00 Budget Item No 

Bolon Chica Melerlal S1oroge Slruciu"al Cons!ruct e ccntelivnenl benm & roof lnstul an o!Lwater separolor 11115197 7/1/00 NO No 

Publlc Worka Yard Fuel Island S1ruclllrol 
Remove ..-.JergrOIOI storage Ionic ond 

11115/97 711/98 No • UST to be removed 1/99 No 
relocato 

City of Stanton 

10852 Boll Stroot Matertal Storage Non-slrUch.rel l111;rease fnspecilcns ol slorege area Traln~es 11115/97 Ongoing No. In Progress No 

City of Tustin 

Oesl!J',lnstel canopy; Oblllln 
Corporate Yard Sweeper Tronsler Alea Slrucll.lal T e.-.,or,,rtl'{ use soncllags as berms wastev,,iter discharge penrll for wasll roc:1< NIA NIA Yes (P.cilon t )/ No (Action 2) No 

<Jscrnirge to sorilll,y sewer 

City of VIiia Park 

17855 Sanllogo Boulevard Vehlcle/Eq.lpnwnt Maintenance Struc11.n,t eons1ruc1 • contel!'IT!erll benn. remove l)U'1' Reo.x:e silo of on-slta s10f1lge containers 111/ll8 1/M)5 No - Stll need !loon 

FUd Transfer Ateos Struc11.n,t Remove gasolne l)U'1'. lnstal claJ!fier ConslnJcl a cOl'llelrrnent berm, eft\Jent to 1/1199 1/11!12 No • Pure, ond Tali< Removed No -waste Storo{le Struch.rel Conslruc1 a cootalrvnent berm & roof 111/99 111'1:)2 No 111/02 

1802:1 Llncoln Strool Waste Slor,,go S1ruch.rel COver wnsta bins 111/00 1211/00 No- 1211/00 No 

City of Westminster 

Corpon1Hoo Yard Paint Clt)ing Area Struch.rel Ccnsll\lct a canopy Remove <l')llng eroo 111/98 511198 Yes. Coo1>feled prtor lo last repo(lfng period No 

City of Yorba Linda 

City Yard Fuel Splls- Srnal & Lerge Strucllnl Construd a contalrvnen1 Denn 11115/97 Ongoing No I 
Fuel Splls - Smal & Lerge Non-structLrnl l'llrehase spll clean 4> rnalorlals Train efll)loyees, Ins~ <lllily, sweep 1013197 On going No 

County of Orange 

Laguna Nlguol Park Matertals $1Q1111JO - Pel11I Struc11.n,1 1<econsn.tt o I"" uliO or Ule contaun"''" Conslruct berm 1/1/98 6f30/98 Yes - CDffl)leled prtor to last reporting pertod No 
llenn 

lrvlne Raglonal Park Matertels S1orege- 65 gal. cnms Non-strudU/'!ll Remove end dlspOse 01 1/1198 12130/98 Yes. Corr!)leted prtor lo last reporting perfod No 

ConHnl UUll!y Facility Matertnls Storage - Coonicals S1rudl.ral construct new berm 2115198 lll/30198 Vos - Co!rj>loted prior lo last repo(lfng period No 

Hoo Ith Cuo Complo, Waste S1orege • Bloha.urds Non-S1rucilnl Tr.In eo,,loyees Put LP signs 211198 6130/98 Yes· Colrj)letod prtor to last reponing period NO 

KatellaYard Fuel Splls • Smol Non-s~ucllnl f'tace pan U1demealh veticles conruci def1easlng on wesh pad 1211198 Ongoing Yes. Co!rj>loled prior lo laSl repo111ng period 

Vclllele & Equpmenl Woshlng Non-struch.rel Tralnelf9IOl'ees 12/1/98 On going Yes • C<ln'f,leted pr1or to 1851 repo,11ng perfod NO 

wa sle Storage Non-strucllrel Train ~oyees Con<iJct lnspecijons 1211198 Ongoing Yos. Cllff1)leled pnor to las1 reponing period 

Sher!lf-Coroner Civic Conte, Vehlc:Je waslllng Stucml llisccn1in.re n.ncff 711198 12/30199 Yes No 
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Table 3.1.1 Household Hazardous Waste Collection (1993-2000 Comparison) 

• Colfedfon Center Wasti, Volumes Collected (pounds! 

Anaheim Huntington Beach Irvine San Juan Capistrano Totals 

1993-94 199S-OO 1993-94 1999-00 1993-94 1999-00 1993-84 1999-00 1993-94 1995-00 

Flammable Solid/Uquid 165,443 158,110 82,010 n.200 0 4n,763 

Bulked Flammable Liquids - - - - 0 0 
I 

Oil-Base Paint 119,095 152,309 104,615 97,7'2:6 0 473,745 

Poison (Exel aerosols) 38,385 36,524 17,516 15,620 0 108,045 

Reactive & Explosive 10 - - 10 0 20 

lnorganie Acid 5,728 6,046 3,573 2,610 0 17,957 

Organic Acid 4,600 ' 6,600 2,200 1,200 0 14,600 

Inorganic: Base 1,328 846 m 1,000 0 3,947 

Organic Base 5,600 11,600 2,800 2,600 0 22,600 

0 

Neutral Oxidizer 400 1,000 400 200 0 2,000 

Organic Peroxides 20 6 10 10 0 46 

Oxidizing Acid - 200 200 200 0 600 

Oxidizing Base 1,328 846 373 - 0 2,547 

PCB Containing Paint - - - - 0 0 

C1her PCB Waste 10 - 200 300 0 510 

Com,sive Aerosols 600 1,200 800 200 0 2,800 

Flammable Aerosols 34,040 25,864 44,400 36,060 2,035 14,148 15,540 12,000 96,015 aa.on 
Polson Aerosols 3,000 3,600 1,200 1,200 0 9,000 

Antifreeze 23.652 24,379 22,543 29,410 884 15,114 5,746 8,585 52,825 77,4$8 

Car Batteries {Avg " 30 lbsl 63,780 95,840 56,130 111,840 3,510 35,360 36,420 44,720 159,840 287,760 
' 

Fluorescent Bulbs 0 0 - - - -
Latex Paint 363,833 201,444 434,348 214,832 31,275 158,117 149,078 71,825 978,534 646,218 

Matar OIUOII Products (1 gal "8.34 lbsJ 313,834 208,962 300,574 m.221 17,681 85,973 85,535 63,750 717,624 535,906 

Oil Filters (Avg = 1 lbs) 4,200 2,800 1,600 1,000 0 9,800 

Mercury (Metallic) 30 40 40 1 0 111 

Medical Waste 0 0 - - - -
Household Batteries 400 100 700 500 0 1,700 

01her 175,140 42,722 192,546 32,987 7,756 24,748 69,622 13,275 445,064 113,732 

Collection Center Totals 974,279 949,388 1,050,541 984,,n 63,141 552,670 381,941 410,732 2,44ll,902 2,896,967 

• 
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Table 3.121999/00.Household Hazardous Waste Management 

Does Tho City Collect 
City HOU$ehold HazatdO\IS 

Does the City Have or Does The City Refer Residents 
Permlttee Household Hazardous 

Waste Exam1>1es 
Panlclpau, In a Used OIi Types of Materials Collected to Iha County Collectton 

Waste? Grant? Canters? 

Anaheim No --- No Report --- Yes 

Brea No --- No --- Yes 

Buena Patl< No --- July 2000 • June 2003 --- Yes 

Costa Mesa Yes Roundups July 2000 - June 2003 Used OJI Yes 

Cypress No --- July 2000 - June 2001 --- Yes 

Dana Polm No --- July 2000 - June 2003 --- Yes 

Fountain Valley Na Report 

Fullerton No --- July 1997 - July 2000 --- Yes 

Gatden Grove Yes Doo,ti, Coot July 2000 - June 2003 Used Oil Yes 

Huntington Beaeh No --- July 2000 - June 2001 --- Yes 

trvlna No --- July 2000 • July 2001 --- Yes 

La Habra No --- July 2000 - June 2003 --- Yes 

La Palma No --- Na --- Yes 

Laguna Beach Bi-annually Door ID Door, 5/00 July 1999 - June 2000 NotAwilal>le Yes 

Laguna HIiis No --- July 1997 - July 2000 --- Yes 

Laguna Nlguel No --- Through the County --- Yes 

Lake Forest Yes --- June 1997 - June 2002 Household Hazat<!ous waste Yes 

l.os Alamitos No --- No --- No 

!Mission Viejo Yes Drop Off Location July 2000 - June 2003 Household Hatnt<!OUS waste Yes 

Newpon Beach No --- No --- Yes 

Orange Yes Used OU Pick.Up July to June Household Hazardous waste Yes 

Placentla Yes --- June 1997 - June 2000 --- Yes 

San Clem,ente No --- No --- Yes 

San Juan taplstrano No --- No --- Yes 

Santa Ana No --- Janua,y 2000 • April 2002 --- Yes 

Seal Beach No --- Yes --- Yes 

Stanton No --- No --- Yes 

Tustin No --- July 1997 - July 2002 --- Yes 

!VIiia Parl! No Report 

!Westminster No --- June 1997 - June 2000 --- Yes 

!Yorba Linda No --- No --- Yes 

Coumy of Orange Operate Collectian Centers Drop OIi Lcxation June 2000 • June 2003 Household Hazaraaus waste Yes 
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• Table 3.13 1999/00 Permittee Household , . dous Waste Program Collection Efforts • 
Category Typo Of Waste Costa Mesa Garden Grove Orange Lake Forest Mission Viejo Placonlla 

OIi Coiiection HHW Roundup/Event 
11. Flammable Flammable Solid/Liquid 0 0 0 305 9,415 137 

& Poison Bulked Flammable Liquids 0 0 0 0 0 0 
Oil-Base Paint 0 0 0 5,404 26,090 128 

Pofson (Exel aerosols) 0 0 0 12,510 2,499 \9 
Reactive & Explosive 0 0 0 0 0 0 

Subtotal 0 0 0 11! 219 38004 284 

2. Acid Inorganic Acid 0 0 0 300 645 1 
Organic Acid 0 0 0 0 70 8 

Subtotal 0 0 D 300 715 9 

3. Base Inorganic Base 0 0 0 300 980 0 
Organic Base 0 0 0 0 0 I 

Subtotal 0 0 0 300 980 1 

4. Oxidfzer Neutral Oxidizer 0 0 0 35 0 0 
Organic Poroxides 0 0 0 0 5 0 

Oxidizing Acid 0 0 0 0 10 0 
Oxidizing Base 0 0 0 0 972 0 

Subtotal 0 0 0 35 987 0 

5. PCB -containing PCB Containing Paint 0 0 0 0 0 0 
Other PCB Wasto 0 0 0 0 11 0 

Subtotal 0 0 0 0 11 0 

5. Aerosol Corrosive Aerosols 0 0 0 0 168 0 
Flammable Aerosols 0 0 0 600 1,176 23 

Poison Aerosols 0 0 0 0 336 0 
Subtotal 0 0 D 600 1680 23 

7. Roolalmable Antifreeze 74 80 0 167 1,275 0 
Car Batteries (Avg 30 Lbs) 6,335 1,465 0 870 6,8'10 280 

Fluorescent Bulbs 0 0 0 0 0 0 
Latex Paint 13,680 0 0 1,835 18,150 272 

Motor 011/0il Products ( 1 gal = 8.34 Lbs) 5,425 31,973 29,600 917 6,800 298 
OIi FIiters (Avg 1 Lbs) 9 1,154 997 0 0 5 

Mercury (Metallic) 0 0 0 0 20 0 
Subtotal 25,523 34 672 30597 3 789 31085 855 

8. Other Medical Waste 949 0 0 0 0 0 
Household Batteries 0 0 0 0 300 0 

Other 0 0 0 950 0 12 
Subtotal 949 0 0 950 300 12 

9. Asbestos 0 0 0 0 25 0 

Collection Center Totals 26A72 34,672 30,597 24,193 73,787 1,184 

Grand Total Collected 190,905 
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Citv 

Anaheim 

Brea 

Cypress 

Dana Point 

Fountain Valley 

Fullerton 

Garden Grove 

Huntington Beach 

I 

La Habra 

Laguna Niguel 

Los Alamitos 

San Juan Capistrano 

Seal Beach 

Stanton 

Tustin 

Villa Park 

Yorba Linda 

As or 8/29100 

Table 3.14 

City To Provi~e Partial Water Pollution Incident Services 
1999/2000 .Designated Authorized lnspector(s) 

City Designated Authorized Inspectors 
24 Hour Number Name Oeoartment Phone 

Code Enforcement Division Durina Normal Work Hours 714-76S-5158 

Al Brady Dan Dominguez David Gensler 

Mark Ilagan Lee Kull Matt Letterie
0

llo 

Ken Marsh Chris Martel Chet Panique 

Artene Ruelaz-Hemandez Bill Small Richard Steenbergen 

Denny Tucker Max Wilson 

Code Enforcement After Normal Work Hours 
Pager 714-34S.9939 Richard LaRcchelle Code Enforcement Supervisor 714-76S-5158 x4413 
Pager 714-346-9935 John Polle Code Enforcement Manager 714-765-5158 x5190 
Pager 714-346-9930 Roger Bennion Code Enforcement Supervisor 714-765-5158 x4470 
Pager 714-34S.9924 FredF"llt Senior Code Enforcement Officer 714-765-5158 x4471 
Pager 714-346-4617 Don Yaurstone Senior Code Enforcement Officer 714-765-5158 x4451 
Pager 714-346-9929 Linda Eaves Senior Code Enforcement Officer 714-765-5158 x4472 

Sam Hanna ~- City Engineer 714-990-7760 
Phil Wray City Engineer 714-990-7763 
Roger Gary Code Enforcement Officer 714-990-7139 

Gonzale Vasquez Public Works 714-229-6752 

Bob Warren Director of Public Works 949-248-3554 

Bill Ault Director of Public Works 714-593-4434 

Fullerton Police DepartmEjnt Jinny Barton Code Enforcement Supervisor 714-738-5799 
714-738-6715 Steve Long Hazardous Materials Specialist 714-738-3160 

Gene Viramontes Street Superintendent 714-738-6897 
Hadi Tabatabaee-Pour Building Official 714-73S-6S58 
Ron Wallin Sr. Civil Engineer 714-73S-6853 

Les M. Jones, ll Public Works/Director 714-741-5378 

George Munsey Fire Depl/Captain 714-536-5411 
Tom Shaw Fire Depl/Captain 714-536-5411 
Frank Mead Fire Depl/Captain 714-536-5411 
'Mike Strange Community Dev/Sr. Planner 714-536-5253 

*Code Enforcement 
Eric Char1onne PublicWotks 714-536-5430 
ChuckBumey Fire Dept 714-536-5979 

Vaughn Herrick Police/Code Enforcement 562-905-9750 x228 
Gary Sins Fire 562-905-9618 
Paul Hamilton Public Services/Streets 562-905-9792 
Alan Leung Pubfic Works 562-905-9no 

JeanJambon Public Works Inspector 949-362-4345 

Michael M. Kim Public Services/City Engineer S62-431-3538x100 
David Cox Public Services/Superintendent 562-431-3538x105 

Jack Galaviz Public Works/Manager 949-443-6364 
Wimam Huber Engineering/Building 949-443--6336 

Steve Stockett Public Works Supervisor S62-493-86S0x432 
George Bernard Public Works Assistant 562-431-2527x343 

Mike Kim Engineering/Public Works 714-379-9222 x204 
Craig Stubbe Public Works 714-379-9222 x202 

TimD.Ser1et Dir. Of PW/City Engineer 714-573-3150 
Nick Anderson Community Development 714-57~3130 

Gary Johnson City Engineer 714-998-1500 
Ron Hagley Street Superintendent 714-998-1500 

Tom Wheeler Engineering 714-961-7170 
Bill Krelle PW Inspector 714-961-7170 
Pat Guzik PW lnsoector 714-961-7170 

• 

• 
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City 

Costa Mesa 

Irvine 

Laguna Beach 

Newport Beach 

Orange 

San Clemente 

Westminster 

As of 8/29/00 

Table 3.15 
City To Provide ALL Water Pollution Incident Services 

1999/2000 Designated Authorized lnspector(s) 

City Designated Authorized Inspectors 

24 Hour Response Number Name DeDartment 

Communications Division lfom Banks Public Serv. Construction Mgr 

714-754-5250 Sandra Benson Dev Services - Code Enforcement 

!Victor Cliff Private Right of Way 

Edward Petros Dev Services - Building 

Irvine Police Department Jan Helf Community Development 

949-724-7200 Terry Trytten Community Development 

Manuel Garcia Community Development 

Mel Harwell Community Development 

Gary Sager Community Development 

Julie Clift Community Development 

949-497-0701 Louis Kirk Senior Code Enforcement Officer 

Kyle Butterwise Community Development 

Newport Beach P.O. µim Sinasek Planning 

949-644-3711 Lloyd Whisenant Police 

Wes Armand Harbor Resources 

Orange Police Department John Loertscher Public Works - Mtce Supt 

714-538-1961 George Pedroza Public Works - Mtce Inspector 

Jim Woods Public Works - Mtce Inspector 

City Dispatch John Bressan Public Works 

949-366--1553 Mike Pamess City Manager 

Westminster P.O. !Vicki Morgan Sr. Code Enforcement Officer 

898-3311 x421 Jeff Jones Code Enforcement Officer 

898-3315 

Phone 

714-754-5222 

714-754-5059 

714-754-5293 

714-754-5295 

949-724-6326 

949-724-6329 

949-724-6333 

949-724-6333 

949-724-6324 

949-724-6400 

949-497-0301 

949-497-0332 

949-644-3215 

949-644-3652 

949-644-3043 

714-532-6455 

714-532-6461 

714-532-647 4 

949-361-8200 

949-361-6150 

714-898-3311x276 

714-898-3311x206 
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Table 3.16 
County/OCFCD to Provide ALL Water Pol.lution Incident Services 

1999/2000 Designated Authorized Inspectors 

I County Designated Authorized Inspectors 

I 
Name 

II 
Department 

II 
Phone 

Buena Park Mission Viejo Due Nguyen Environmental Resources 714-567-6336 

La Palma Placentia Karen Ashby Environmental Resources 714-567-6297 

Laguna Hills Santa Ana Lane Waldner Environmental Resources 714-567-6370 

Laguna Woods Unicorporated County Bruce Moore Environmental Resources 714-567-6373 

Lake Forest Eric Klein Environmental Resources 714-567-6371 

24 Hour Response Number: 714-567-6363 

I 
., 
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• Tabla 3.171999100 Permlttea. ___ ,,1zor Management Practlcos • 
fonDl<011 In Your Jurlsalcilon 

Qualiffod F.artiliz.,- Speclolls.1 Consullod RegMdlng Or-gnnlcJSlt,W 
An Maruigad By: AcrH on Which SoDs Tested for 

... nava Ftrtill:u-r Orgardc1Slow 
Re!a.u:o Fertilnrs 

Dl<I Any ftrtlRzor 
Ptmfflttt 

Ftrtklze,1 In Uta CornpotibiDly Storag-e, F acillfes Retu·u FoniMttra 
Used To Cfo-010, 

Spills Occur In The 
ee•n Upgraded Usad? 

E11:19nt7 lafl Year 

Cily Personnol Conlr.aetor 
AppUco!Jon Appllcatlon 

storage Handling Rot ts/Timing Mtthodt 

Mah<lm X X 449 No Yot Yes Yes v •• No 

Brea X 75 No No No No No No 

Buena Part< X 88 No 1D98 No WA No No No 

Casi& Mesa X X 201) Ongoing Vos v .. Yu No No 

Cypress X J No No 199111998 Yu Vos I-lo 

Dana Point X 50 l&r·9D Ju,-99 J .... 99 Yes No I.lo 

Fountain Voloy No Report 

F<Jtmon X 20 Ju-DD No 1997 v .. No NO 

GJirden Grove X X 180 1998 IOOII Not needed v •• Yu No 

,...,..1r,g1on8uch X 429 Vos Yes Yes Ye, Yu No 

IMna X X 588 Ongoing Ongojng No v .. v .. No 

LOHell<II X X •4 No No No Yn y .. No 

la Palma X 30 No Yu No No Na No 

Lagi.au e.nch X 30 No No No v .. No No 

Lag\.111 Hilt X 102 ~00 J1n-OO Yet Yo• Yes No 

L•- Niguel X X 151 llHl9 1999 No No No No Yes Yes No 

Lake fore'S1 X 175 Vos Yu Yo No No No Yoo No No 

Los Abirrila'I X 21 1997 1997 1997 Yeo .... No 

Minion Vlofo X 711S Yes ~ No .... .... No 

Newpo<l Beacll X X 280 Dac-99 Jm-00 No No 198~ v .. Vos No 

Orange X 12S No Q,,golng 1998 Yes v •• No 

PlacM'lll1 X 130 Yes OOgolng No v .. .... No 

S.oetemonle X 100 No No 1998 Yes Yoo No 

San Juan Caplsirano X 75 No No Yoo Yu Yes No 

S1nl0M> X X •ao Fel>-00 Yes Yes Yo1 v .. No 

Se.al Beach X 15 Ongoing Yeo Vos Yu No No 

StaNon X 27 No No No Yo1 No No 

Tustln X X 71 y., Yes No No Yoo Yoo No 

Vila Parle No Report 

Wostmlnstc:r X 18 No No Yes No No No 

Yorbollnda X •DD Ongoing Yes No No No No No 

Colri)' ar Orn:nga X X 560 No No Varlet b)'Plrk v .. No No 
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Table 3.181999/00 Fertilizer Application by Permittee 

Pennfttee Fertilizer Amount Applied 

Anaheim Best16-6-8 20,550 lbs • Calcium Nitrate 25-0-0 62501bs 

Ammcrium 6000 lbs 

Cm-power 60001bs 

46-0-0 Not Reported 

35-3-1 t Not Reported 

Turf Supreme 15-5-7 66,665 lbs 

Scottss High K 13-2·26 2,000!bs 

Nutriculture I D-20-30 497 lbs 

Scotts Minors 26-4-12 2313 lbs 

Scotts Super Fairway 36-3-7 4501bs 

Scotts Nit/Pot 21-3-20 7091bs 

Scotts Supergreen 19-0-17 1501bs 

Scotts Turf 32-3-16 S501bs 

Scotts Fug 1114-3-3 14,577 lbs 

Persall Pyon 0-046 2700 lbs 

Plant Marvel 28-8-18 4550 lbs 

Scotts Starter 19-25-5 5001bs 

Scotts Wood U 21-3-20 360 lbs 

Scottss Complete 31-3-10 12101bs 

Scot!ss 30-3-9 3800 lbs 

Calcium Nitrate 15-0-0 3990 lbs 

Ammonium Nitratii! 34-0.() 11601bs 

Scottss Weed Plus 22-0-6 17,850 lbs 
(j 

Sulfate of Ammonium 21-0.() 1001bs 

Graw Power 5-3-1 1230 lbs 

Best Nitra King 22-3-9 31,698 lbs 

Ammonium Nitraw 35-0.() 1201bs 

Brea Turf Royale 21-7-14 50 lbs{ 10,000 sq. 11. 

Best wl Trimec 16-6-8 50 lbsf 10,000 sq. It 

Best Ammonium Phosphate 16-20-20 50 lbs/ 6,000 sq. fl 

Best Super Iron 9-9-9 50 lbs/ 4,500 sq. ft. 

Buena Parle Turf Supreme 6 lbs/ 1000 sq. fl 

Costa Mesa Turf Royals 21-7-14 5 lbs/ 1000 sq. It 

Best XB 6-2()..20 15 lbsl 1000 sq. fl 

Best Turf Supreme 16-6-8 6.2 lbs/ 1000 sq. ft. 

Ammonium Nitrate 34-0.() 3 lb$/ 1000 sq. ft. 

Cypress TurfRoyale 21-7-14 10,500 lbs 

Dana Point Best 16-6-8 20,000lbs 

Calcium Nitrate 60001bs 

Ammonium 60001bs 

Gm-Power 6000 lbs 

Fountain Valley No Report 

Fulluton 16-6-8 6000 lbs 

15-15-15 2001bs 

Garden Grove Best 16-20-20 Preplant 20 bags • Best Turf Supreme 15-6--8 S0001bs 
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Pennlttee 

Huntington Beach 

Irvine 

La Habra 

La Palma 

Laguna Beach 

Laguna Hills 

Laguna Niguel 

Lake Forest 

Los Alamitos 

Mission Viejo 

Newport Beach 

Orange 

Table 3.18 1999/00 Fertilizer Application by Permlttee 

Fertillzer Amount Applied 

Super Iron 9-9-9 1000 lbs 

Turf Supreme/Trimec 300 lbs 

Nrtra Kirig 22-3-9 \0,4001bs 

Scotts Pro Turf 36-3-7 113,000 lbs 

16-6-8 38,750 lbs 

9-9-9 wl iron 3500 lbs 

21-0-0 2200 lbs 

46..()..0 500lbs 

25-5-5 S00lbs 

16-20-0 19001bs 

37-0-0 80001bs 

29-3-8 2000 lbs 

39-0-0SCU 26,000 lbs 

:Z0.20-20 121bs 

Security Iron & Zinc Chelate 5 quarts 

Gypsum 4,000 lbs 

Nitra King 22-3-9 3250 lbs 

Turf Supreme 16-6-8 3750 lbs 

Slow Release 28-3-7 8500 lbs 

Organic Mulch 100yards 

Turf Supreme (Beat Cote) 4 tons 

Best Turf Supreme 16-6-8 28 Acres@ 41bsper 1000sq ft. X 6.25 Actual Nitrogen 

Peteffi Professional 20-20-20 200 lbs 

Best 1&-6&8 16,000lbs 

Nitrakin9 21-7-7 BOOOlbs 

Ammonium Sulfata 21-0-0 32,000 lbs 

Best 16-6-8 \ lb.11000 sq. ft 

Best Super Turf25-5-5 \ lb} 1000 sq. ft 

Best Soil Buster 20 lbs/ 1000 sq. ft. 

Turf Supreme 16-&8 180,000 lbs 

Best Super Turf 350 lbs 

Best Tu!f Supreme PLVS Trimec 23001bs 

Sulfate of Ammonium S lbs/ I 000 sq. ft per year 

Sulphur Coated Urea 12 lbs/ 1000 sq. ft. per year 

Humate {Humic Acid) 100 lbs/ 1000 sq. ft per year 

IBDU 8 lbs/ 1000 sq. ft per year 

NitraKing 6 lbs/1000 sq. ft per year 

9-9-9 2 lbs/ 1000 sq. ft. per year 

16-6-8 2 lbs/ 1000 sq. ft per year 

Best 16-6-8 22,SOOlbs 

Best 21-0-0 6,000 lbs 

Best30-39 33,5000 lbs 

Best 9-9-9 BOO lbs 

Best 15-15-15 55,000lbs 

Best 16-68 24,000 lbs 

Best 16-6-8 300gallons 
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Table 3.18 1999/00 Fertilizer Application by Permittee 

Pennlttee Fertlllzer Amount Applied 

Best 15-15-15 24,000lbs • Best 2239 24,000 lbs 

Agri-Form 1291bs 

Ammonium Sulfate 20,000lbs 

Pla<:entia Turf S\Jpreme 16-6-8 20001bs 

Best Super Turf 25-5-5 9000 lbs 

Best 6-20-:IOxb 20001bs 

San Clemente KN0313-0-6 20001bs 

CaN03IS40 GOOOlbs 

PolyCoaled Urua 34-0-0 20,000lbs 

5-16-22 Ammoniacal N 2000 lbs 

San Juan Capistrano 16-6--8 3600 lbs 

21-0-0 6000 lbs 

Santa Ana Turf Supreme t 6--6-8 260451bs 

Nirta King Fertilizer 40201bs 

Potassium Sulphate Q-0.50 2161bs 

Gypsum 1080 lbs 

Calcium Nitrate 15-5-0-0 51bs 

Ground Calcium Carbonate 360 lbs 

Ammonium Sulphate 1050lbs 

Seal Beach Super Turf 25-5-5 20501bs 

Stanton N0Repor1 

Tustin 23-4-7 1000 lbs 

Best Turf Supreme 16-6-8 1400 lbs 

16-6--8 14001bs 

Planer/Soil Mix 25 yards 

Villa Park No Report 

Westmlni:ter Super Turf 16-&4 19001bs 

Custom Fertilizer 7-7-7 6501bs 

Rose Food 12001bs 

Weed Controlll.awn Food 12-4-4 500 lbs 

Yorba Linda 16-6-a 36,2501bs 

15-0-0 11001bs 

22-0-6 1200 lbs 

9-S-9 18,642 lbs 

21-0-0 14280 lbs 

22-3-9 15,SOOlbs 

County of Orange Turf Supreme 16--6-8 19,150 lbs 

Turf Royale 21-7-14 43,000 lbs 

8-3-16 25 lbs 

Best Super Turf 25-5-5 174 lbs 

Ammonium Nitrate 33-0-0 500 lbs 

Classic Royale 15-15-15 100 lbs 

Sco)IS Starter Fertilizer 16-25-2 272 lbs 

. Urea 46% Nitrogen Not Available 

Vigaro 28-3-3 16 lbs • 
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Pennittee 

Anaheim 

Buena Park 

Brea 

Costa Mesa 

Cypress 

Dana Point 

Fountain Valley 

Fullerton 

Garden Grove 

Huntington Beach 

Irvine 

La Habra 

La Palma 

Laguna Beach 

Laguna Hills 

Laguna Niguel 

Lake Forest 

Los Alamitos 

Mission Viejo 

Newport Beach 

Orange 

Placentia 

San Clemente 

San Juan Capistrano 

Santa Ana 

Seal Beach 

Stanton 

Tustin 

Villa Park 

Westminster 

Yorba Linda 

County of Orange 

Table 3.19 1999/00 Permittee Pesticide Use 

Number of Acres I Number of 
On Which Tested Soils for Number Of 

Restricted/Category I 
Pesticides are in Compatibility Pesticides Used 

Use 
Pesticides 

809 No 40 4 

No Report No 1 1 

75 No 4 0 

250 No 14 3 

16 No 2 0 

3 Sep-98 3 2 

No Report 

130 No 11 1 

130 Yes 11 0 

No Report No 12 2 

1,400 No 42 6 

126 No 5 1 

5 No 8 0 

20 No 6 0 

102 Apr-00 4 0 

25 No 7 Not Available 

175 No 6 6 

10 1997 7 0 

796 No 7 7 

250 Dec-99 8 2 

25 1999 5 0 

130 ' No 4 0 

2 No 11 0 

7 No 5 2 

456 No 16 1 

3 No 3 0 

No Report No 4 No Report 

166 No 12 0 

No Report 

No Report No 8 1 

60 No 12 Not Available 

6,939 No 28 6 
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Table 3.20 1999/00 Pennittee Pesticide Use 

Restricted/Category I 
Permittee Pesticide Amount Applied 0 

Restricted Category I 

Anaheim Empire 20 831bs 
Gar1on 29.75 lbs 
Triolet 15 lbs X 
Roundup Pro 447 lbs 
Fumigiation · 301 lbs X 
Maki 151 lbs 
Trimec 10 oal X 
Telstar No Report 
TruPower No Report X 
Turflon Estt:1r No Report 
Mamase No Report 
EagleWSP No Report 
Snaoshot 2-5 No Report 
Amdro 10 lbs 
Cutrine Plus 208 lbs 
Award 68fbs 
Aouashade 35.75 lbs 
Daconil 509 lbs 
Subdue 221bs 
Primo 101bs 
Heritaoe 16.5 lbs 
Merit 21 lbs 
Dursban Pro 38 lbs 
Chioco 190 lbs 
Bayleton 37.5 lbs 
Fur/Fug II 18.5 
3336 Uo 156 lbs 
Crabgrass Control 39 lbs 
DicotWeed II 22.5 lbs I 

Banner Max 1451bs 
Pro-Starr 17 lbs 
Golden Eagle 151bs 
Spotrete 3941bs 
Dvlox 201bs 
Chloropyrifos 2.25 lbs 
Funoo Flo 9.Slbs 
Eagle 67.5 lbs 
Fore-Flo 801bs 
Pendimethanin 14,280 lbs 
Plus Pre 490 lbs 

Buena Park Roundup Pro 7.6HR 
Brea Fusilade . 75 oz I gallon 

Ronstar 100 lbs / acre 
Roundup Pro 2 oz/ gallon 
Surtlan 3 02 / gallon 

Costa Mesa Aluminum Ahosphate No Report X 
I Cutrine No Reoort 

Flore! No Reoort 

• 
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Table 3.20 1999/00 Pennittee Pesticide Use 

Restricted/Category I 
Permittee Pesticide Amount Applied 

Restricted Category I 

Costa Mesa Fusilade No Report 
Lontrel No Reoort 
MSMA No Report X 
Nalcotrol No Report 
No Foam No Report 
Ronstar No Report 
Rounduo Pro No Report 
Safer Soap No Report 
Trimec No Report 
Wasp Free No Report 
Zinc Phosphate No Report X 

Cypress Monsanto Roundup Pro 1491bs 
Valent Distance 1.5 lbs 

Dana Point Fumitoxin 2.5 lbs X 
Maki 91bs 
Trimec/Triple 17 Qal X 

Fountain Valley No Report 
Fullerton Award 1.2 lbs 

Cutrine Plus 451bs 
Fusilade II .5 lbs 
Orthene 1 lbs 
RamikGreen 3121bs 
RonstarG 225 lbs 
Roundup Pro 324 oal 
Surflan AS 130.5 gal 
Turfton Est~r .25 oal 
Wilco Gopher Getter 3861bs 
Wilco Souirrel Bait 2121bs 

Garden Grove Agrimycin 1 lb 
AQuazine 4.25 lbs 
Coooer Bordeaux 15 lbs 
Dursban 2E .251bs 
Fusilade 2000 .1 lb 
Manacie 64 oal 
Oust 1 lb 
Roundup Pro 120.25 Qal 
Simazine 90DF 261 lbs 
Surflan Boal 
Turflon 51.5 lbs 

Huntinoton Beach Deadline 100 lbs 
Fumitoxin 391bs X 
Fusilade 1.75 aal 
Gallery 19.5 lbs 
M-Pede 3.5 Qal 
No Foam B 11 gal 
Orthene ?lbs 
Rodeo 5 i:ial 
Roundup Pro 267.5 gal 

( 
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Table 3.20 1999/00 Pennittee Pesticide Use 

Restricted/Category I 
Permittee Pesticide Amount Applied 

() 
Restricted Category I 

Huntington Beach RozoJ 120 lbs 
Surfian 92.5 gal 
Trimec Plus 1 gal X 

Irvine Anti-stress 550 2.5aal 
Aquashade 8 Aal 
Atrimec 67 aal 
Blazon 2.5 gal 
Chipco 26019 41bs 
Clearv's 3336 1 lb 
Cutrine Plus 60 oal 
Daconil 2787 .25 aal 
Dimension 19.63 aal 
Diphacinone 31bs 
Diauat 2 auarts 
Dissolve 10 .lbs X 
Ditrac 25.62 lbs 
Dursban Pro .751bs 
Fumito:xin 91 lbs X 
Fusilade II 12.1 lbs 
Garton .75 aal 
Greenzit 1 Aal 
Honcho 1 gal 
Hvvar 3 oal 
Kinetic 1.5 cal 
Mavrick 21bs 
Merit 75 WP 3.4 lbs 
M-Pede 1 Qal 
Oust .75 lbs 
Pentac .5 lbs 
Reward 1 aal 

I Rodeo .75 gal 
Repel 8 gal 
Roundup 135 aal 
Royal Slow Grow 16 gal 
Scythe 4.25 aal 
Subdue .5 lbs 
Telar .75 lbs 
Tempo .2 lbs 
Three Way .02 lbs X 
Tracker .75 cal 
Trimec 26.75 aal X 
Triplet 1241bs X I 

Triplet 7.5 cal X 
Turflon .5 aal 
Veteran 2.25 aal 
Zinc Phosphide 44 lbs X 

La Habra Fumito:xin Not Available X 
Gro Tari! 5 aal 

• 
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Table 3.20 1999/00 Pennittee Pesticide Use 

Restricted/Category I 
Permittee Pesticide Amount Applied 

Restricted Category I 

La Habra Roundup Pro 50.03 gal 
Surflan 11 gal 

La Palma Roundup No Reoort 
Roundup Pro 17 lbs 
Turf Supreme No Report 
Malathion 50 No Report 
Spectracide No Report 
Tectron No Report 
E1 lnspectioide No Report 
Deadline 751bs 

Laguna Beach Chipco Ronstar 451bs 
Fusilade II 6.8 lbs 
Garlon 4 3841bs 
Metaldyhyde 3.5 290 lbs 
Ramik Green 41bs 
Roundup Pro 16.3 aal 

Laauna Hills Fusilade 1.75 aal 
I 

Orthene 1 gal 
Roundup 35 aal 
Turflon 6Qal 

Laquna Niauel Dicamba4S No Report 
Gophergetter No Report 
MCPA4Amine No Report 
Pendimethalin 60 WDG No Report 
Roundup No Report 
Triplet No Reoort 
Turflon 4E No Report 

Lake Forest Diazinon 20gal X 
Fumitoxin 1500 lbs X 
Fusilade 18 Qal X 
Ronstar 1000 lbs X 
Roundup Pro 70gal X 
Surllar 80aal X 

Los Alamitos Rodeo No Report 
Surllan No Report 
Roundup Pro No Report 
Pendulum 2G No Report 
Turllan No Report 
Fusilade No Report 
Scotts 26-4-4 w/240 fertilizer No Report 

Mission Viejo 2, 4-D No Report X 
Aluminum Rhospate No Report X 
Dicamba No Report X 
MCPA No Report X 
O:xvdemetonmethvl No Report X 
Strychnine No Report X 
Zinc Phosphide No Report X 

Newoort Beach Barricade 51bs 
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Table 3.20 1999/00 Pennittee Pesticide Use 

Restricted/Category I 
Permittee Pesticide Amount Applied 

Restricted Category I 

Newport Beach Diazinon 501bs 
Fumitoxin 51bs X 
Fusilade II 2 oal 
Ronstar G 100 lbs 
Roundup Pro 150 gal 
Sluaao 1501bs 
Trimec for Turf 32 gal X 

Orange Fusilade II 77.22 gal 
Pendulum 32gal 
Rodeo 38.38 oal 
Rounduo 410.68 gal 
Surflan 11.62 gal 

Placentia Fusilade 2000 .5 lbs 
Manage .02 lbs 
Pennant 56 461bs 
Roundup 68 lbs 

San Clemente Alliette 321bs 
Banner 12 gal 
Bayleton 25 11 lbs 
Chipco 266T 5 oal 
Fore 112 lbs 
Fusilade 2000 1.5 lbs 
Primo Maxx 4 gal 
Primo NSB 12 lbs 
Roundup Pro 6 gal 
Subdue Grqnular 25 lbs 
Surflan 3gal 

San Juan Capistrano Amine2-4-D 160 oal X 
Fumitoxin 501bs X 
Merit 2.Slbs 
Roundup 4.5Qa1 : 

Surflan 1.5 aal 
Santa Ana Aguashade 104 i:ial 

Blazom 2.25 lbs 
Cutrine Plus G 1201bs 
Cutrine Plus Liquid 94 gal 
Fusilade 20.6 lbs 
Glyfos 121bs 
Merit75 WSP 1 oal 
Metaldehyde 167 lbs 
Non-ionic Surfactant .251bs 
Reward 21 cia! 
Roundup Pro 111 lbs 
Surflan 21bs 
TarQet Pro Spreader 16 gal 
Trimec 14.75 lbs 
Turflon Est€lr 51bs 
Weedhoe 108 1.5 Qal 
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• Table 3.23 Fertilizer and Pesticide Management Annual Comparison • 
Fertilizer Management Pesticide Management Integrated Pest Management 

Quantity Reporting Year Total Acres Total Acres # of Pesticides # Restricted Quantity Quantity 
# Implementing # Reduced Pesticide Applied (lbs)* Applied (lbs)* Applied (gals)* Use 

1994 - 1995 5,900 NIA 11,800 NIA NIA NIA N/A 20 

1995 -1996 6,011 NIA 11,361 340 N/A NIA NIA 17 

1996 - 1997 4,054 NIA 12,159 303 NIA NIA N/A 22 

1997 - 1998 4,813 NIA 12,439 307 24 NIA NIA 26 

1998 - 1999 4,616 NIA 12,408 254 34 NIA N/A 23 

1999 - 2000 5,637 1,883,905 12,310 306 45 32,223 10,600 23 

"Sinco not all Permlttoos roportod quantities In pounds and/or gallons, while others reported application rates Instead of totals, these figures should be Interpreted as low-range estimates. 
NIA Indicates data not previously requested In Annual Status Reports 

Table 3.21 1999100 Permittee, .,cide Management Practices 

Pesticides Are Managed By: 
Have All Has A QuaHfled 

Inspection Conducted for Appropriate Measures lmplomenlod 

Applicators 
Or Completed 

Pest control 
Pcrmlltoe Equivalent county 

Obtained Stato 
Applicator Training? 

Advisor Been 
AppllcatlonEqu Appllcatlon 

City Personnel contractor Licenses? Consulted? AppllcaUon Storege Olsposal Trenspor1 
lpmont Crows 

Anaheim X X No Yes Apr-00 Ongoing Ongoing 

Buena Park X Yes ·-····-- No No No 

Broa X No Yes No Jun-99 Annually 

Cosla Mesa X X Yes ou~ .. HT• Yes 1999 Yes 

Cypross X Yes -H•••••• Ongoing Oec-96 Yes 

Dana Point X Yes ····----- Jan-98 Oct-98 Oct-99 

Fountain Valley X No Report 

Fuller1on X X Yes Yes Ongoing Jul-00 Jan-00 

Gardon Grove X X No Yes Ongoing Daily Annually 

Hundngton Beach X X Yes -···-·- Ongoing Daily Ongoing 

lrvlno X X No Yes Jan-99 Apr-99 Apr-99 

La Habra X X No Yes Yes Jul-00 Ma,.OQ 

La Palma X Yes 6-.0HOo- 1997 1999 Yes 

Laguna Boach X Yes ....... ~-- Annually Spring 1999 Fall 1997 

Laguna HIiis X Yes ---·· Apr-00 Jun-00 Nov.gg 
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/ 

Pesticides Are Managed By; 

Permlttee 

City Personnel Contractor 

Anaheim X X 

Buena Park X 

Broa X 

Costa Mesa X X 

Cypress X 

Dana Point X 

Fountain Valley X 

Fullerton X X 

Garden Grove X X 

Huntington Boach X X 

Irvine X X 

La Habra X X 

La Palma X 

Laguna Beach X 

Laguna HIiis X 

Laguna Nlgu<:I X 

Lako Fores1 X 

Los Alamitos X 

Mission Viejo X 

••~-.. R1111rh X X 

Have All 
Applicators 

Obtained State 
llconsos? 

No 

Yes 

No 

Yes 

Yes 

Yes 

Yes 

No 

Yes 

No 

Ne 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

Table 3.21 1999/00 Permittee , .,cide Management Practices 

Has A cuallfled 
Inspection Conducted For Appropriate Measures lmplomontod 

Or Complotod 
Pest Control 

Equivalent County 
Advisor Been 

Applicator Training? 
Consulted? AppllcatlonEqu Appllcatlon 

Application Storage Disposal Transport lpmont crows 

Yes Apr-00 

auH•-- Na 

Yes No 

········- Yes 

____ _. ___ 
Ongoing 

H--~-- Jan,98 

Yes Ongoing 

Yes Ongoing 

-·----- Ongoing 

Yes Jan-99 

Yes Vos 

·------- 1997 

............... --- Annually 

------·· Apr-00 

-------.... Yos Yes 

~----.. Annually 

··~·-·--... Annually No 

Yes Ongoing 

+-

Ongoing 

No 

Jun,99 

1999 

Dec,98 

Oct-98 

Jul-00 

Daily 

Dally 

Apr,99 

Jul,00 

1999 

Spring 1999 

Jun-00 

No 

Feb-00 

Yes 

Jun-00 

z 
0 
;u 
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No Report 

No Report 

Ongoing 

Na 

Annually 

Yes 
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Implement 
Permlttee 

Techniques 

Anaheim Yes 

Buena Park NIA 

Brea Yes 

Costa Mesa Yes 

Cypress Yes 

Dana Point Yes 

Fountain Valley 

Fullerton Yes 

Garden Grove Yes 

Huntington Beach Yes 

lrvtne Yes 

La Habra Yes 

La Palma No 

Laguna Beach Yes 

Laguna HIiis Yes 

Laguna Niguel Yes 

Lake Forest Yes 

Los Alamitos Yes 

Mission Viejo 

Newport Beach Yes 

Orange Yes 

Placentta Yes 

San Clemente Yes 

San Juan Capistrano 

Santa Ana Yes 

Seal Beach Yes 

Stanton No 

Tustin Yes 

VIiia Park 

Westminster No 

Yorba Linda No 

County of Orange Yes 
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Table 3.22 199100 Permittee Integrated Pest Management Techniques 

Integrated Pest Management Alternatives 
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Ill .. 
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Ill 
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m = 0 a: 
" 

)> 
3 
0 
C 
;? 
)> 

'tJ 
~ 

[ 

Manual or Water Use of Disease Use of Blologlcal 
Reduction In 

Mechanical Mulch MgmlJOrlp Resistant Plants Controls other 
Weeding/Pruning Irrigation 

Pesticide Usage 

X X X 12% 

NIA 

Horticullure practices to reduce plant stress 
10% 

end thus the need for pesticides 

X X X X 50% 

X X 
Timing of growth and 11olume of plant malerial No 

reduces need for pesticides 

X X Botanical lnseclicleds No 

No Report 

X X 5% 

X X X No 

X X X Foliar Applications. Trapping, Exclusion 5% 

X Flail moving No 

X X Flaying, Disking, Mowing No 

No 

X Weed abatement conducted by hang crews No 

X X 12% 

No 

Yes 

X No 

No Report 

X X 5% 

X No 

No 

Conservatllle cultural practices No 

No Report 

X Wasps for whiteny. Water pressure • aphids & whllefiy No 

X X X 20% 

No Report 

Parraffinillc oll/M-Pede Safer Soap used on 
No wt,itefly 

No Report 

No 

NO 

X Beehive removal No 
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Table 3.20 1999/00 Pennittee Pesticide Use 

/ 
Restricted/Category I 

Permittee Pesticide Amount Applied 
Restricted Category I 

Seal Beach Fusilade 2 gal 
Oust 41bs 
Roundup Pro 25 aal 

Stanton Aluminum Rhosphide No Report 
Diphacinone No Report 
'Strychnine No Report 
Zinc Phosphide No Report 

Tustin Bio barrier 15 ft 
Eatons Bait Block 5 blocks 

, Fusilade 21bs 
I Manage .02 lbs 

Metaldehvde 2431bs 
M-Pede 10.75 aal 
Pendulum WDG 117.2 lbs 
Ronstar G 2561bs 
Roundup Pro 98.67 gal 
Turflon Este:r 4.7 lbs 
Ultrafine 2.5 pal 
ZP Rodent Bait .251bs 

Villa Park No Report 
Westminster Banner Maxx 2.61bs 

Fumitoxin 14.59 aal X 
Fusilade 2.28 gal 
Manaae .2 lbs 
Pro Spreader Activator 1.2 gal 
Rodeo 3 pal 
Ronstar 301bs 
Roundup Pro 71.38 pal 

Yorba Linda Roundup 101.Sgal 
Ronstar 1510 lbs 
Deadline Bullets 280 lbs 
Turflow 11 lbs 
Embark 15 Qal 
Surflow 18.5 aal 
Trimel 5 gal X 
Atrimel 41 aal 
Fusilade 4 pal 
No Foam Saal 
Rodeo Herdilide 2.Sgal 
Diazinon 10 oal 
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Table 3.20 1999/00 Permittee Pesticide Use 

Restricted/Category I 
Permittee Pesticide Amount Applied • Restricted Category I 

County of Orange 41A 179 gal 

Altosid PeflE!ts 2.5-10 lbs/application 

Andro 741bs 
Award 2971bs 
Baclimos Pellets 10-16 lbs/aoolicalion 
Cutrine Plus 50 oal X 
Cutrine Plus Granular 301bs 
Diazinon 12.3 lbs /7 gals 
Diohacinone 601 lbs 
Endurance 21bs 
Fumitoxin 3001bs X X 
Gar1on 3A .75 gal X 
Gar1on 4 78.75 aal 
Lesco Cavalier 2G 37.5 lbs 
Lesco Pre-M 300 lbs 
Lorsban 4E 2.5aal X 
Manage .025 lbs 
Mosquito Larvicide GB-111 3 gal/application 
M-Pede .25 gal 
Oust 246 gal 
Pendulum 3.3 EC 653 gal 
Pendulum WDG 15921bs 
Pointer .25 lbs 
Pro Spreader 1635 gal 
Reward 171 aal 

) 
Rodent Gas Cartridge 9.94 lbs 
Rodeo 1353 gal 
Roundup 2657 aal 
Sevin .25 aal 
Spike 80W Not Available 
Stalker 1.25 aal 
Strychnine 331 lbs X 
Surflan 1.25 gal 
Telar 113 lbs 
Triplet 101bs 
Turflon 41bs 
Weedone LV4 78 oal X 
Zinc Phosohide 12741bs X 

Zoecon 2.5-1 O lbs/application 

• 
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• Table 3.21 1999100 Pennittee , .,clde Management Practices • 
Pesticides Are Managed By: 

Have All Has A cuaUOed 
Inspection Conducted For Appropriate Moasuros Implemented 

Has An Accident 
Applicators Or Completed 

Post Control Mitigation Plan 
Pesticide Spills 

Pormltteo Equ111alont County In Tho Last Obtained State Advisor Been Been Implemented 
City Personnel Contractor Licenses? Applicator Training? 

Consulted? AppllcatronEqu Appllcallon 
Appllcatlon Storago Dlsposal Transport In Caso Of A Spill? Year? 

lpment Crews 

Anaheim X X No Yes Apr-DO Ongoing Ongoing Yes No 

Buena Park X Yes -.-..oo-a·u No No No No No 

Brea X No Yes No Jun-99 Annually Yes No 

Costa Mesa X X Yes .~ .. H ....... Yes 1999 Yes Yes No 

Cypress X Yes -···-~- Ongoing Oec-98 Yes Yes No 

Dana Point X Yes OH•••-•• Jan-98 Oct-96 Oct-B9 Yes No 

Fountain Valley X No Report 

Fullerton X X Yes Yes Ongoing Jul-OD Jan°00 Yes No 

Garden Grove X X No Yes Ongoing Cally Annually Yes No 

Huntington Beach X X Yes -···-·· Ongoing Dally Ongoing Yes No 

Irvine X X No Yes Jan-99 Apr-99 Apr-99 Yes No 

La Habra X X No Yes Yes Jul-00 Mar-DO Yes No 

La Palma X Yes --·- 1997 1899 Yes Yes No 

Laguna Beach X Yes ·-·-- Annually Sp,ing 1899 Fall 1997 Ye,, No 

La11una HIiis X Yes -----~- Apr-DO Jun-00 Nov-99 Yes Na 

Laguna Nlguo1 X Yes ----- Yes Yes No Ongoing Yes No 

Lake Forest X No Report 

Los Alamitos X Yes -·-·- Annually Feb-OD 1999 Yes No Report 

Mission VleJo X Yes ------ Annually No Yes No No No 

Newport Beach X X No Yes Ongoing Jun.00 1994 Yes No 

Orange X Yes ·-·- No MGnlhly 1999 Yes No 

Placentia X No Yes Ongoing Jul-OD Jul.00 Yes No 

San Clemento X Yes ••-H•••• Yes Ongoing 1997 Yes No 

San Juan Capistrano X Yes ._,H..-.. Yes Mar-00 Ongoing Yes No 

Santa Ana X X No Yes Ongoing Jun-OD Apr.()() Yes No 

Seal Beach X X No Yes Jan-00 Jan-DO Ongoing Yes No 

Stanton X Yes -···- No No 11396 No Report No 

Tustin X X No Yes Annually Ongoing Yes Yes No 

VIiia Park X No Report 

Westminster X Yes ------- No Oct-98 Ongoing Yes No 

Yorba Linda X Yes _ ........... Aug.QB Aug.QO 1997 Yes No 

County of orango X X Yes •-•••a•- Varies by park Varies by park Ongoing Yes No 
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Table 3.22 199/00 Pennittee Integrated Pest Management Techniques 

Integrated Pest Management Alternatives 

Implement 
Manual or Water Use of Disease Use of Blologlcal 

Permlttee Meehan/cal Mulch Mgmt/Drip Resistant Plants Controls other 
Reduction In 

Techniques Weeding/Pruning Irrigation Pesticide Usage 

Anaheim Yes X X X 12% 

Buena Park N/A NIA 

Brea Yes 
Horticulture practices to reduce plant stress 

10% 
and thus the need for pesticides 

Costa Mesa Yes X X X X 50% 

Cypress Yes X X nming of growth and volume of plan! material 
No 

reduces need for pesticides 

Dana Point Yes X X Botanical lnsecticleds No 

Fountain Valley No Report 

Fullerton Yes X X 5% 

Garden Grove Yes X X X No 

Huntington Beach Yes X X X Foliar Appllcations. Trapping, Exclusion 5% 

Irvine Yes X Flail movfng No 

La Habra Yes X X Flaying, Disking, Mowing No 

La Palma No No 

Laguna 'Beach Yes X Weed abatement conducted by han9 crews No 

Laguna HIiis Yes X X 12% 

Laguna Niguel Yes No 

Lake Forest Yes I Yes 

Los Alamitos Yes X No 

Mission Viejo No Report 

Newport Beach Yes X X 5% 

Orange Yes X No 

Placentia, Yes No 

San Clemente Yes Consel\lll!ive cultural practices No 

San Juan Capistrano No Report 

Santa Ana Yes X Wasps for whitefly Water pressure • aphids & whitefly No 

seal Beach Yes X X X 20% 

Stanton Na No Report 

Tustin Yes 
Parraffinitlc oil/M-Pede Safer Soap used on 

No 
whitefly 

VIiia Park No Report 

Westminster No No 

Yorba Linda No No 

County of Orange Yes X Beehive removal No 
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• Table 3.23 Fertilizer and Pesticide Management Annual Comparison • 
Fertilizer Management Pesticide Management Integrated Pest Management 

Reporting Year Total Acres 
Quantity 

Total Acres # of Pesticides # Restricted 
Quantity Quantity 

# Implementing 
Applied (lbst Applied (lbst Applied (gals)* 

1994 - 1995 5,900 NIA 11,800 NIA NIA NIA NIA 20 

1995 - 1996 6,011 NIA 11,361 340 NIA NIA NIA 17 

1996 - 1997 4,054 N/A 12,159 303 NIA NIA NIA 22 

1997 - 1998 4,813 NIA 12,439 307 24 NIA NIA 26 

1998 - 1999 4,616 NIA 12,408 254 34 N/A NIA 23 

1999 - 2000 5,637 1,883,905 12,310 306 45 32,223 10,600 23 

'Since not all Pormittoos reported quantities In pounds and/or gallons. whllo others reported application rates Instead of totals, these figures should bo interpreted as low-range estimates. 

N/A Indicates data not previously roquested In Annual Status Reports 

# Reduced Pesticide 
Use 

N/A 

NIA 

11 

9 

10 

9 
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Table 3.24 1999/00 Permlttee Stormwater Quality Public and Business Education Efforts 

Permittee 
Describe Steps Taken By The City To Further Stormwater Describe Steps Taken By The City To Conduct Special Education ~ Quality Public Education Initiatives For Developers and Contractors 

Attended NPDES erosion control seminar in Irvine; Developed and 
Anaheim distributed numerous water pollution '1rochures and newsletters. ---

Sewer/stormdrain information on City website. 

Brea 
County water pollution brochures are distributed at the public ---counter and at the Community Center. 

Buena Park City refers residents to used oil collection sites. 
City informs developers of NPDES requirements as part of the conditions of 

development 

Costa Mesa --- ---
Staffed a Public Works Department and Oil Recycling Booth at the 
Cypress Community Festival; Developed brochures pertaining to 

Cypress good housekeeping techniques: Distributed County brochures and ---
attended an erosion control BMP workshop in Irvine. Aired water 

quality and used oil public service announcements. 

Earth Day Festival sponsored by Solag, Inc. & associated cities; 
Display booth at Festival of Whales: Distributed urban runoff 

Erosion control notes on all grading plans; Pre-grading meeting where urban 
Dana Point brochures; Staff attended Erosion and Sediment Control Training 

runoff was discussed 
and participated in Trails 4 All Annual Watershed Clean-up and 

Exposition 

Fountain Valley No Report No Report 

We~ite and weekly advertisements in the newspaper about used 
Fullerton oil collection. Participated in Used Oil Public Education Booth at the ---

Orange County Fair. 

America Recycles Day: Earth Day; Fjre Services Day: Garden 
Grove Pride: Public Works Educational Display; Staff attended 

Co-hosted a Trash Reduction & Stormwater Workshop; City promoted the 
Garden Grove 

Erosion & Sediment Control Workshops; Distributed pamphlets 
New General Construction Stormwater Permit Permit Overview & 

describing stormdrain protection measures at City Hall and the 
Compliance Strategies Workshop offered by the APWA 

1 Municipal Service Center; Public Service Announcements focusing 
on stormwater quality aired on local Cable 1V. 

Public Works "Open House" included a stormwater program: 
Distributed "blueprinr for a clean ocean with every encroachment/grading 

Huntington Beach 
Distributed County water pollution brochures 

permit. City produced several half hour programs on Cable 1V discussing 
urban runoff issues. 

City distributed brochures at the City's Public Works Open House, 
Irvine Harvest Festival. Children's Water Festival and through the Hosted workshops on watershed BMPs, "Water Quality Ordinance & 

Irvine City Hall lobby public information rack. Public service Enforcement Consistency", "Construction Site Planning & Mgmt", and "New 
announcements on cable TV promoting proper solid waste and used Development" 

oil disposal. 

Stormwater brochures handed out concurrent with sandbag 
La Habra distribution & at "I Love La Habra" Fair: Composting workshop at ---

Fullerton Arborqtum 

La Palma --- ---
Posted Ocean Water Quality Advisory Committee meeting agendas 

on City's web page; Distributed water quality literature at City's 
Laguna Beach Vision Fair, City Engineer gave presentation to Grand Jury; ---

Developed a brochure expanding on County's "Ocean Begins at 
Your Front Door" brochure 

Distributed public education brochures and attended NPOES, Aliso 
Laguna Hills Creek, and San Juan Creek meetings; City we~ite with link to O.C. ---

Integrated Waste Management Department 

Letters regarding the J03P02 watershed and associated problems 
were sent to 1400 residents - "Report Cards" will update residents City informs developers of requirements during pre;irading meetings prior 

Laguna Niguel on progress in the future; Oistribute9 County water pollution the start of construction activities. City requires developers to prepare Water 
brochures; City held workshop for Sol,llh County City Managers Quality Management Plans as a condition of project approval. 

regarding the Clean Water Act and its effect on cities. 

City sponsored a barbeque luncheon to which developers and contractors 
Lake Forest --- were invited to leam more about the permitting process and the need to 

comply with all stormwater quality requirements. 

Los Alamitos --- ---
City distrubuted several recyclying 11nd pollution prevention City routinely meets one-on-one with developers to educate them on the 

Mission Viejo 
brochures; Ran an article regarding stqrmwater pollution In a local importance of stormwater pollution prevention. City provides assistance to 

newsletter. Promoted and advertised a Household Hazardous developers in preparing erosion control plans. preparing WQMPs, and 
Waste Round-up on Cable 1V and on the City website incorporating public education documents. 

Newport Beach Distributed several brochures to the public --- b 
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Table 3.24 1999/00 Permlttee Stormwater Quality Public and Business Education Efforts 

( 
Permittee 

Describe Steps Taken By The City To Further Stormwater Describe Steps Taken By The City To Conduct Special Education 

Quality Public Education Initiatives For Developers and Contractors 

Worked with local groups (e.g. Girl Scoij!s) to promote recycling and 
Major projects included special plan review meetings with developers to 

water quality, including providing teaching materials; Staff attended 
ensure that they meet. all NPDES regulations; Similar activities are being 

Orange 
County PFRD training classes: Earth Day; Neighborhood 

undertaken with CalTrans for the 1-5 Modemizltion and the proposed 
Enhancement Program; and Street Fair with booth on reclycling and 

Centerline Rail Project: City BMP materials are also made available to 
water quality; Coordinated with local courts to use juvenile offender.; 

developer.; as appropriate. 
to perform community cleanups 

Earth Week Run: promotes oil recycling and household hazardous 

Placentia 
waste programs; Maintenance personnel view new videos on Send training opportunity notices to developers and provide developers a 

stormwater BMPs; City newsletter and website provide information model set of plans to illustrate required BMPs 
to the public. 

San Clemente --- ---
San Juan Capistrano --- Samples of BMPs for new developments are distributed to all developers 

and/or their engineers when the application is initially submitted. 

Produced waste disposal and recycling information in English, 

Santa Ana 
Spanish and Vietnamese; Recycling presentations at 5 area ---

elementary schools centered around CYCLER - Waste 
Managemenfs Environmerrtal Robot 

Seal Beach 
At the issuance of permits, staff infqrms applicant of proper ---constrvction practices. 

Stanton --- ---
Stormwater brochures and "The Tustin Recycle News" available to Provided literature to contractors and developers; Notes on construction 

Tustin residents; Catch basin stenciling program educates the public on plans include stormwater pollution prevention requirements; Building 
the relationship between stormdrain flows and the ocean Division conducted an onsite workshop. 

Villa Park Ne Report No Report 

Westminster 
Staff attended RWQCB, APWA, and City of Irvine (erosion control) ---seminars. 

Flyers distributed at Fiesta Days City Booth and available to 
Yorba Linda residents; Public announcements on Cable TV; Recycling Program ---

information with City trash bills. 

County of Orange Stormwater brochures available to residents ---
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Acraage ·-"" P•nnlttu -d COYontd by 
WQMPo 

Anaholm 51 u 

Bna 10 u 

Buor,a Par1< 4 6 

COSlaM11$,B u 21S 

Cy;nss • 25 

Dana Point 5 32 

Fountain vaDay No Repo,1 

Fullerton 7 465 

Gan:181"1 GroY• '° u 

Hunt. 8-'> 55 391 

lrvlru, 161 2526 

La Habra 33 u 

La Palma 0 0 

Laguna Geach 1 20 

lagLnll Hill$ 1 1 

Lagu,a 1/lgUal 5 112 

Lal<o Fcnst 39 263 

LasAlamtos 3 5 

Mission Vkljo 90 390 

Nawport Boaoh 8 u 

Onngo 6 580 

Pla<:erdla 5 so 

Sonctomonto 22 9,4,1 

s.J. <:.,plslr.!110 12 113 

Santa Ana 66 340 

Seal S.ach 1 157 

Sbnton No Repcr1 

TIISlln tO 173 

VIiia Park NoRel)Ol1 

Weffinlnslor 23 68 

Ymballnea 4 1 

Cou,iy of Orange 384 3662 

Total 109-! 10627 

S1 .. Fll!nllon 
S2 • Corm,on Araa l;ll!clont ln1g,,tlon 

S3 = Ccmmon An.a landscapo Design 

S4 • C~ CNWash Racks 
S5 • Wash Waitr Controls Food PAp Areas 
S6 • Trasll Contalnw ArAS 
S7 = Solf-Con!alrwd mas W"5hlng/Sloam ~ 
SS • O..Cdoar Sloraga 

S1 $2 

51 51 

10 0 

1 2 

37 l,8 

3 3 

23 23 

5 4 

l3 J.I 

54 55 

101 113 

24 17 

0 0 

1 1 

I 0 

3 5 

38 40 

3 0 

• 90 

3 8 

0 D 

s 0 

0 12 

10 so 

0 0 

2 2 

8 9 

7 10 

2 1 

2S9 358 

693 926 

Table 3.25 1996-2000 WQMP Structural Controls Summa,y 

Structural Controls lmolemented 

S3 $1 S5 ss 

51 u 1 54 

0 0 0 2 

2 0 0 • 
37 3 6 28 

3 0 0 2 

24 0 0 • 

' 0 1 7 

28 0 12 30 

55 0 12 61 

156 8 18 63 

17 • 9 20 

0 0 D 0 

1 0 0 1 

D 0 0 1 

5 1 0 2 

40 s B 39 

2 0 0 0 

90 2 0 90 

8 0 • 8 

0 D 0 0 

D 0 0 0 

12 0 0 7 

20 3 11 60 

0 0 0 1 

2 1 

9 s 0 • 

10 3 2 s 

2 0 2 ' 
356 '8 31 150 

SJ.I 81 117 648 

S9 • Motor FUOI Conenta ~ Arns 
S10 • Motor Fuol llisi,onslng An.a Canopy 

S11 • -or Fuol !ntffl1.¢al>lo Onllnaga 
S1 2 • l:nerqy Olsslp,,lar 
S13 = tale/I Basin SlmdllnV 

SU • Dlvlfllon of loading Dock Dr.w1alJO 
S15 • lnlol Trasll Racks 
S16 • Walor Quamy lnlals 

S7 58 s, S10 

1 u 7 7 

0 0 0 0 

a 1 0 0 

• 3 • 3 

0 1 0 0 

0 0 0 1 

No RtPOrl 

0 3 2 2 

0 • 9 7 

7 0 3 3 

17 18 12 11 

11 2 2 2 

0 D 0 0 

0 0 0 0 

0 0 0 1 

1 1 0 0 

5 2 • 4 

0 0 0 0 

0 0 11 11 

• 0 0 0 

1 0 1 1 

0 0 0 D 

!Jna""1lallle at !Ns llrne 

0 0 0 0 

7 2 10 10 

1 0 0 0 

1 1 

z 1 2 1 

NoRepor1 

2 3 2 2 

I 1 3 3 

24 15 15 12 

89 56 87 81 

U•UMnown 

/ 

I I 

\...../ 
S11 S12 S1J S14 S15 SIS 

7 u u 16 u u 

0 0 10 1 0 0 

0 0 1 0 2 0 

3 3 21 1 7 10 

0 0 3 0 1 0 

0 0 30 0 0 32 

2 • 0 3 0 2 

8 4 19 8 5 13 

3 2 25a 23 284 188 

11 21 11• 18 53 28 

2 15 15 9 15 20 

0 0 0 0 0 0 

a 3 22 1 2 ' 
0 0 0 0 0 I 

0 1 5 1 1 3 

• 7 38 17 30 3-, 

0 0 0 0 0 

II 5 90 6 • • 
1 6 0 0 0 0 

0 D 3100 0 0 0 

0 2 25 D 0 0 

0 0 610 0 0 0 

• 2 20 5 0 5 

0 0 0 0 0 0 

1 1 I 

2 7 9 0 8 3 

2 4 6 2 3 2 

2 1 1 0 1 1 

14 27 335 I ,2 165 2, 

76 115 47'3 153 561 373 

• 

0017009



Acreage 
#WQMPa 

,>ennittee 
approved 

covered by 
WQMPa 

Anaheim 51 u 

Brea ! 10 V 

Buona Park 4 6, 

Costa Meoo 44 215 

Cyprna 4 25 

Dana Point 5 32 

Fountain Valley No Report 

Fullerton 7 46:i 

Gardon Gro-\'o 40 88 

Hunt O...ch 55 391 

lrvlno 161 2526 

La Habra 33 u 

La Palma 0 0 

Laguna Baa.ch 1 20 

Laguna Hilla 1 1 

Laguna Nigua-1 5 112 

Lake Fonnrt 39 263 

'rs Alamitos 3 5 

Mit,ion Viajo 90 390 

Newport Beach 6 u 

Orengo 6 sso 

P!acantja 5 50 

SanCl-nto 22 944 

S.J. Cephrtrano 12 113 

Santa Alla 66 340 

S.al Beach 1 157 

Stanton No Repon 

Tustin 10 173 

Villa Perle No Report 

Westminster 23 68 

Yort>a Linda 4 1 

Coun,y of Orange 384 3662 

Tot,I 1094 10627 

NI• Education POA 
Nl-= Activity Re'Sl:ricttona 

NJ= C<>mmon Aroa Lundacapo Mgmt. 
N4 :ca BMP Ma!ntan:a:nca 

•

Title 22 CCR Compliance 
_ocal lnduvtrial Permit Com.plianca 

' Splll Contingency Plan 
.,o II Und•rground Storaga To.hk CompU.anco 

N1 N2 

u 51 

0 0 

2 2 

36 30 

3 3 

6 6 

7 7 

28 33 

55 S5 

115 117 

15 33 

0 0 

1 1 

I 1 

4 4 

40 39 

0 0 

90 10 

0 0 

0 0 

0 0 

10 10 

0 0 

2 2 

9 9 

10 e 

3 3 

368 345 

805 769 

Table 3.261996-2000 WQMP Non.Structural Control Summary 

Non-structural Control$ Implemented 

N3 

0 

0 

2 

33 

4 

7 

7 

34 

55 

123 

15 

0 

1 

0 

5 

40 

0 

90 

2 

3 

10 

50 

1 

2 

e 

10 

1 

350 

653 

N4 115 N6 N7 N8 N9 

u u u u 7 u 

0 0 0 0 0 0 

2 0 0 2 0 0 

40 16 2 15 4 14 

2 0 0 3 0 0 

6 0 0 0 0 0 

No Report 

7 1 3 6, 2 5 

37 15 10 17 10 16 

S5 14 11 14 3 14 

124 32 34 47 12 36 

33 11 4 11 4 11 

0 0 0 0 0 0 

1 0 0 0 0 0 

1 0 0 1 1 1 

5 1 1 2 0 1 

40 'Z1 24 33 5 28 

0 0 0 0 0 0 

90 10 10 10 10 10 

Nol avallallle at m tune 

0 0 0 2 1 0 

5 0 0 5 1 0 

Nol available at !iis time 

9 9 0 0 0 0 

66 10 6 16 10 10 

1 1 0 0 0 1 

2 1 1 1 0 1 

8 1 1 2 1 1 

No Report 

10 3 2 3 2 3 

4 3 2 4 2 3 

355 34 14 36 18 30 

903 195 125 230 93 1116 

N9 • H11.un:lou1 Matolials Dlseloaure Compliance 
N10 • Unilonn Fire Codo lrnploman!alion 
H11 s Common Ar•• Llttor Control 
N12 • EmployM Tn,ining 
N13., Houukoeping of LGading Docu 
Nt4 • common Aroa Catch ea .. 1n lnapectton 
Nl5 • Streat Swooping, 
1118 • Commercial Vohicl• Waehing 

N10 

u 

0 

1 

13 

0 

0 

1 

18 

14 

39 

11 

0 

0 

0 

1 

27 

0 

10 

0 

5 

9 

10 

1 

1 

2 

4 

3 

47 

223 

1111 1112 NU 1114 N15 1116 

51 51 u u 51 u 

0 0 0 0 0 0 

1 4 1 0 2 0 

29 'Z1 8 18 23 2 

3 3 1 3 4 0 

8 6 1 1 6 0 

7 7 7 1 7 3 

39 31 15 22 24 s 

55 55 23 51 55 0 

113 84 24 105 112 9 

33 29 11 33 15 9 

0 0 0 0 0 0 

1 1 1 1 1 1 

0 1 0 0 0 0 

4 2 1 5 4 1 

39 40 25 38 36 6 

0 0 0 0 0 0 

90 90 6 90 90 ID 

0 6 0 0 1 I 

5 1 0 25 5 0 

0 4 0 0 9 0 

10 66 5 20 66 4 

0 0 0 0 1 0 

1 2 0 2 2 1 

9 3 0 7 8 2 

9 5 3 6 9 1 

4 4 3 3 1 0 

321 241 56 313 271 10 

832 763 191 750 805 65 

U=Unknown 

0017010



Table 3.27 Population Change: 1995-2000 

Permitee 1995 Population 2000 Population % Change 

Anaheim 296,497 306,300 3.3% 

Brea 35,122 36,400 3.6% 

Buena Park 73,864 75,900 2.8% 

Costa Mesa 103,823 105,600 1.7% 

Cypress 46,963 48,500 3.3% 

Dana Point 36,289 37,350 2.9% 

Fountain Valley 55,171 56,400 2.2% 

Fullerton 123,692 126,800 2.5% 

Garden Grove 153,824 156,500 1.7% 

Huntington Beach 189,795 196,700 3.6% 

Irvine 123,909 136,600 10.2% 

La Habra 54,907 55,800 1.6% 

La Palma 05,781 16,400 3.9% 

Laguna Beach 23,985 24,950 4.0% 

Laguna Hills 30,413 30,750 1.1% 

Laguna Niguel 55,724 59,200 6.2% 

Laguna Woods - 18,000 -
Lake Forest 58,558 59,400 1.4% 

Los Alamitos n2,42s 12,050 -3.0% 

Mission Viejo 89,841 96,300 7.2% 

Newport Beach 70,098 74,000 5.6% 

Orange 120,078 127,600 6.3% 

Placentia 45,339 49,150 8.4% 

Rancho Santa Margarita - 38,936 -
San Clemente 46,764 49,250 5.3% 

San Juan Capistrano 29,121 32,100 10.2% 

Santa Ana 311,491 315,000 1.1% 

Seal Beach 26,795 27,200 1.5% 

Stanton 32,404 33,850 4.5% 

Tustin 62,497 66,800 6.9% 

Villa Park 6,445 6,625 2.8% 

Westminster 83,287 86,200 3.5% 

Yorba Linda 58,069 61,800 6.4% 

County of Orange 168,384 151,264 -10.2% 

Total 2 641.355 2.775 675 5.1% 
) 
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Table 3.28 Land Use Changes: 1996-2000 

• Is It possible to provide a land use map 

Land Use Typo 1956 Land Use(%) 2000 Land use (%) 
with corresponding land use 
percentages? What format? 

1996 I 2000 
Anaheim~ Not Available No No 

I Brea - f'ot Available I No I No I 
I Buepa Parll; I No I No I 

Residential 41 425 

Commen:ial 11.1 10.7 
Industrial 11.1 11.1 

Open Space 4.9 4.9 
Public/Institutional 6.2 B.2 
Slree!SIF reeways 21.8 21.8 

Vacant 3 1.9 

cosia Mesa No No 

Residential 51.4 51.4 

Commercial 12.4 12.8 

Industrial 14.5 14.2 
Public/Institutional 21.6 21.6 

Cypress Yes· Hard Copy Yes • Hard Copy 

Residential 40 40 

Co.mmerc:iat/Offiiee 7 7 

Light lndusmal 7 7 
Par!( 5 5 

Government/Schools 13 13 
Vacant/Agriculture 6 6 

Streets/Transportation 22 22 

Dana Point Na No 

Residential 80 81 

Commercial 8 8 
Open Space 19 19 

Community Facility 4 3 
Harbor/Marina 1 1 

Transportation Corridor 8 8 

! Fountain Valley - Nat AvallabJe I Na I Na l 
I Fullermn I Yes · ArcVitJW G!S I Yes. AleView GIS I 

Industrial 11 11 

Commercial 5 5 
Residen1ial 40 40 

Public Lands 7 7 
Other 15 15 

Circulation 22 22 

I Garden Grove I Yes • Hard Copy I Yes • Hard Copy I 
Residential 50 50 

Commercial 6 6 
Office/Professional 1 1 

Mixed Use 4 4 

Industrial 6 8 
Open Space 9 9 
RQadways 24 24 

I Huntington Beach I Yes - Hard Copy I Yes. Hard Copy I 
Residential 46.3 46 

Commercial 3.7 3.8 

Mixed Use 9.5 9.5 
Public 0.3 0.3 

Open Space 9.3 9.3 
Industrial 9.3 9.3 

Irvine No No 

Residential 38.5 33.1 

Multi-Use 0.43 0.4 

Commercial 5.2 6 

• Industrial 13.9 15.5 

Institutional 5.1 6.1 

Con=tion/OF'f?11 Space 36.8 38.8 
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Table 3.28 Land Use Changes: 1996·2000 

ts It pcsslble to provide a land use map 

Land Use Type 1995 Land use (%1 2000 Land Use (%I With corresponding land use 
percentages? What format? • 
1996 2000 

La Habra No No 

C2- R4Zone 2 
Ml -PCI 63 

CU-M1 
Not Available 

15 

C2 PUD - R4 PUD 20 

I La Palma - No Repor, I I I 
Laguna Beach - No Significant change in land use distribution betw~n 1996 & 2000 No No 

Lag~na Hills No No 

Residential 64 64 

Commercial 8 8 

Office 8 8 

Pubfic:llnstitution 5 I 5 

Park 3 3 
Open Space 12 I 12 

Laguna Niguel - Not Available No No 

I Lake Forest - Nat Available I No I No I 

I Los Alamitos - No Repor1 I I I Mission Viejo No No 

Residential 65.26 65.6 

Commercial 4.23 4.1 

Office 0.94 0.6 
lnciusbial 1.43 1.45 

Mixed Use 0.4 0.4 
Other 'ZT.74 27.65 

Newpor1 Beach No No 
Residential 54.4 53.7 

Commercial 15.3 14.7 

Industrial 1.3 

Institutional 6.3 6,2 

Open Space 23.9 24.1 

Orange Yes • Hard Copy No 

Residential Ja 

Commercial 7 

Industrial s 
Agricultural 5 Nol Available 

Circulation 14 

Open Space 6 
Other 'Z1 

I Placentia - Not Available I No I No I 
San Clemente - Not Available No Yes 

San Juan Capistrano Yes - Hard Coov Yes. Hard Copy 

Residential 26 29 
Non-Residential 6 7 

Open Space 33 38 
Streets/Highways 11 12 

VaeanVUndeveloped 24 14 

I Sarita Ana I No I No I 
low Density Residential 41.6 42.7 

District Center 1.6 2.1 
ProffAdmin Offices 2 3.1 

BusinessfCommercial 8 6.5 

lndus1JiaJ 16 14.8 

Publicllnstitution 4.2 4.6 

Open Space 4.9 5 
Other 21.7 21.2 

• 
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Table 3.28 Land Use Changes: 1996-.2000 

• Is it possible to 11ravlde a land use ma11 

Land Use TYJ1e 1996 Land Use (%l 2000 Land Use(%) 
with corresponding land use 
perceniages? What format? 

1996 2000 

sea, Beach Not Rei,orted Not Repalted 

Residential 21 
Commereial 0.03 

Industrial 0.02 
Not Available 

Public 0.03 
Milltary 68 
Other 11 

Stanton - No Report 

Tpstln No No 

Residential 21 21 
Commercial 4 4 

Industrial 2 2 
Public 26 26 

PC Residential 21 21 
PC Commercial 12 12 

PC Public Institutional 6 6 
Transportation 8 6 

I Villa Park - No Report I I I Westffl inster Yes • Hard Copy No 
Residential 46.2 

Commercial 9.6 

Industrial 2.9 
Public Facilities/Schools 7.1 

Not Available 
Parks/Memorial/Ag, 4 

Vacant/Undeveloped 0.8 
Railroad/Utility/Flood Control 3.4 

Streets/Freeway ROW 26 
( 
I 

Yorba Linda No No 

Residential S8.9 Not Available 

Ccrnme~ia! 1.6 1.7 
Industrial 2.7 1.9 

Open Space 38.6 Not Available 

I County of Orange I No I No I 
Residential 24 

Commercial 7.4 
Industrial 4.7 

Vacant/Undevelol)ed Not Available 34 
Agricvltural 5.5 

Road/Freeway ROW 17 
Other 7.4 

• 
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4.0 WATER QUALITY MONITORING SUMMARY AND ANALYSES 

4.1 Introduction 

The data presented in this section are the result of the water quality monitoring conducted 
from July 1994 to June 30, 1999. Much of the data collected during the 1999-2000 season 
had not been fully processed by the date of this report. A more detailed analysis of this 
season will be found in the Annual Status Report on November I 5, 2000. More detailed 
information specific to data from prior years can be found in the 94/95, 95/96, 96/97, 
97/98, and 98/99 Analysis of Data and Annual Status Reports. 

From February 20, 1991 to May 1999, a water quality monitoring program was 
implemented to address the objectives of First and Second Term Permits. This program 
consists of four elements: field screening, channel monitoring, harbor/bay monitoring, 
and sediment quality monitoring. Sampled waterbodies include natural creeks, streams, 
and rivers; constructed flood control facilities (channels and basins); and harbors and 
bays. 

• The intent of field screening was to detect the presence of illegal discharges or illicit 
connections. Physical and chemical analyses are conducted in the field; positive tests 
for contamination were referred for source identification and possible enforcement 
action. 

• Channel monitoring was conducted with automatic samplers to evaluate the average 
concentrations of nutrients and heavy metals in dry weather and stonnwater 
discharges. From these average concentrations comparisons to applicable water 
quality guidance were made. Data from these samplings were also used to compute 
mass loads of pollutants and site mean event mean concentrations (EMCs). 

• Harbor and bay monitoring provided information on the effects of tributary inputs to 
these receiving waters. These data were also compared to applicable water quality 
guidance. 

• Sediment quality was evaluated prior and subsequent to the storm season to evaluate 
pollutant deposition through sedimentation or removal by scouring. These data were 
also compared to National Oceanographic and Atmospheric Administration (NOAA) 
screening levels and to results of biological testing conducted by the Dept. of Fish 
and Game (DF &G), the State Water Resources Control Board and others. 

To support these elements of the monitoring program precipitation and streamflow data 
were obtained through the County's ALERT (Automated Local Evaluation in Real Time) 
flood detection system. The ALERT system consists of a network of precipitation and 
water level sensors throughout the County. 
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0017015



Rainfall accumulation or changes in water level are transmitted from these remote sites to • 
the base station computer at Principal Permittee's Katella facility. The computer 
transforms these data into useable formats for flood forecasting, precipitation intensity 
evaluation, stream hydrographs, discharge calculations, etc. This report uses these 
hydrographic data for rainfall-runoff relationships, mass load calculations, and to 
evaluate sampling periods relative to rainfall in respective watersheds. 

On July 15, 1997, a revised monitoring plan was submitted to the Regional Boards and 
finalized in May 1999. The final report entitled Orange County Water Quality 
Monitoring Program - Final Monitoring Plan is hereinafter referred to as the 99-04 
Program. These revisions were made to more adequately address the objectives of the 
Second Tenn Permit. Some elements of this revised program were implemented during 
the 98/98 monitoring year while most of the others were implemented during 99/00 
season. 

4.2 Study Area 

Under the First Term Permit, water quality monitoring could be characterized as 
areawide rather than focused to any specific area or areas. The field screening element 
was designed to be the most comprehensive with respect to numbers of monitoring sites 
and area encompassed. The 89 monitoring locations were chosen using watershed 
drainage area and land uses as primary selection criteria. Those channels designated by 
the County as "Regional Facilities" (watershed greater than I square mile in area) were 1 , 

chosen if the land uses in the watershed were residential, commercial, light industrial as 1\ 
opposed to open space or undeveloped ). "Local Facilities" (watersheds less than 1 
square mile) were also selected if the corresponding land use was primarily commercial 
or industrial. The stations and their locations can be found in Table 4.1. 

The monitoring of channels with automatic samplers was more comprehensive than field 
screening with respect to monitoring duration for a specific event ( e.g. storm) and the 
suite of chemical analyses. Most of the 34 sites which were originally chosen are in 
waterbodies that are designate~ in the First Term Permits as "Waters of the State." The 
others are major tributaries to the Huntington Harbour/Balsa Bay Complex. A listing of 
these monitoring locations is provided in Table 4.2. Many of these watercourses have 
specific beneficial uses identified in the Basin Plans of the respective Regional Boards. 
For each watercourse, these beneficial uses can include one or more of the following: 
municipal water supply, agricultural water supply, non-contact recreation, groundwater 
recharge, warm water habitat, cold water habitat, wildlife refuge, spawning areas and 
habitats of rare and endangered species. See Table 4.3 for a summary of the designated 
beneficial uses for each channel. 
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The land uses upstream of each of these channel locations are generally mixed. A land 
use characterization was performed for nine monitoring locations using data from 1990. 
A summary of the distributions is presented in Table 4.4 and Figure 4.1. Table 4.5 
gives a more detailed description of the land uses included into each of the nine major 
categories. The predominant land use in the Huntington Harbour watershed is residential, 
whereas Lane Channel and Barranca Channels in the San Diego Creek watershed have 
high percentages of industrial activity. San Diego Creek upstream of Campus Drive in 
Irvine has significant Vacant Land (23%) and Farm & Ranch (10%) landuses. It should 
be noted that this watershed is still developing rapidly and from 1990 to present, some of 
the vacant land has been converted to residential and commercial land uses. Roads 
(streets, highways, freeways and easements) are a considerable influence in each 
watershed with percentages ranging from 22 to 36 percent. 

Three Harbor/Bay complexes were monitored: Upper/Lower Newport Bay, Huntington 
Harbour/Balsa Bay, and Dana Point Harbor. Monitoring sites were chosen based on (1) 
proximity of major tributaries (or storm drain) inputs, (2) location of commercial boat 
maintenance operations, and (3) areas of ecological significance. Other stations were 
selected to evaluate the influence of runoff during storms. Table 4.6 describes the 
locations of these monitoring sites and Table 4.3 contains a summary of the designated 
beneficial uses of the area surrounding the site. 

4.3 Description of Monitoring Procedures 

The following are brief descriptions of the procedures used during this reporting period. 
More detailed information is contained within the Orange County Water Quality 
Monitoring Program (DAMP ~ppendix K). 

4.3. 1 Field Screening 

Field screening consisted of physi.cal and chemical evaluations on site. The annual 
evaluation of each station included two dry weather samplings, at least four hours apart, 
and one sampling of storm runoff Physical measurements included electrical 
conductivity, temperature (air and water), pH, dissolved oxygen, and water discharge 
rate. These measurements were performed with electro-analytical instruments that were 
calibrated prior to field visits. Chemical tests included dissolved copper, hexavalent 
chromium, and zinc; free cyanide; total chlorine; total phenolic compounds; nitrate and 
hardness. The hardness test was titrametric while the others were colorimetric. A sample 
was also collected and analyzed in the Environmental Resources Laboratory for 
Chemical Oxygen Demand (COD). Other testing methods which were available but were 
not used routinely included Methylene Blue Active Substances (MBAS), tannin and 
lignin, ethlyene glycol, and dissolved sulfide. Appendix 4.1 contains the database for 
Field Screening information. · 
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4.3 .2 Channel M.onitoring 

Channel monitoring is conducted using automatic samplers that consist of programmable 
pumps (peristaltic) which transport water from the channel to a collection reservoir in the 
autosampler base. The collection reservoir can be a single large composite bottle or a 
series of up to 24 bottles. The autosarnpler program can be modified to vary sample 
volumes and frequency of collection. In the monitoring program, 24 discrete sample 
bottles are used in each autosampler base. 

For dry weather discharge evaluations, the automatic samplers are programmed to collect 
a discrete sample once an hour for a 24-hour period. During storms, sampling is initiated 
when the water level in the channel rises above a triggering device hardwired to the 
autosampler. The frequency of co11ecti.on during the first hour of the storm is set at I 
sample/15 minutes. After the fifth sample is collected at the one-hour mark, the 
collection frequency is decreased to once every 2 hours. A storm event sampling spans 
approximately 96 hours to allow comparison of the data to 96-hour guidance criteria for 
chronic aquatic toxicity from the California Toxics Rule (CTR). Autosampler 
maintenance is performed periodically to change bottles, icepacks, and power supplies. 

The first five samples collected during a storm are composited and represent the first 
flush. The concentrations of heavy metals in this sample can be compared to acute 
toxicity criteria. The remaining bi-hourly storm samples are composited using the stage 
hydrograph or by evaluating the electrical conductivities of the discrete samples. Using 
the hydrograph from the ALERT system, samples collected beyond the first flush and 
representing the storm peak and recession are composited into a single sample. In the 
absence of a streamgage hydrograph, the conductivity of each sample (in order of 
collection) is measured. Changes in conductivity usually denote the beginning or end of 
storm runoff After the "first flush" of a storm, conductivities tend to immediately 
decrease during the rise of th,e storm hydrograph and slowly rise after the recession. 
Sample appearance (turbidity or fluvial sediment) can also be used in the compositing 
process. Composite samples are analyzed for pH, electrical conductivity, turbi.dity, 
nitrate, ammonia, total Kjehldahl Nitrogen (TKN), phosphate, total suspended and 
settleable solids; volatile suspended solids; and total recoverable and dissolved copper, 
chromium, lead, cadmium, zinc, silver and nickel (see Appendix. 4.2). The frequency of 
channel monitoring is dependent on "Waters of the State" designation. 11Waters of the 
State" are monitored monthly and during storm.s. Other channels in the network are 
monitored during storms only. 

The Principal Permittee's precipitation and streamgaging network consists of recording 
and/or transmitting ALERT gages (see Appendix 4.3). Mechanical recording raingages 
are weighing bucket type. Accumulated rainfall is recorded in analog format on drum 
charts. The ALERT precipitation gages are tipping bucket type with dataloggers. Data 
are recorded and transmitted in digital format; sensitivity is I mm (0.04 inches) of 
accumulated rainfall. 
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The Principal Permittee uses several types of streamgages to monitor changes in water 
level. The oldest design is the stilling well with water level float; the newer types are 
manometer gages or pressure transducers. Data (water level versus time) are recorded on 
stripcharts. The ALERT interface to these gages consists of a connection from the 
recorder chart drive to an ALERT shaft encoder. ALERT information is recorded on a 
datalogger and transmitted to the Principal Permittee Katella yard base station in digital 
format. Sensitivity of the transmitted and recorded ALERT record is user-variable with 
the greatest sensitivity being a change in water level of 0.01 feet. 

4.3.3 Harbor/Bay Monitoring 

Harbor/bay monitoring is conducted semiannually and during storms (see Appendix 4.4). 
Monthly sampling in the Upper Newport Bay is also conducted to evaluate nutrient 
loading from the San Diego Creek. Monthly monitoring of nitrogen and phosphorus in 
the sediments was added in 99/00. The semiannual monitoring includes sampling for 
nutrients in the water column, and trace metals and organic contaminants in the 
sediments. Storm monitoring consists of surface water sampling for nutrient 
concentrations and depth-integrated sampling to evaluate the magnitude of heavy metal 
contamination in the water column. 

4.3.4 Semiannual Sediment Sampling 

On a semiannual schedule, sediment samples are collected from the channels designated 
as "Waters of the State" and several locations in the harbors and bays to evaluate 
concentrations of copper, chromium, cadmium, lead, zinc, silver, nickel, chlorinated 
hydrocarbon and organophosphate pesticides, herbicides, PCBs, and Polynuclear 
Aromatic Hydrocarbons (P AHs) (see Appendix 4.5). 

4.4 Transition to 99-04 Program 

The intent of the 99-04 Program is to focus monitoring resources to waterbodies that have 
high ecological significance or areas which had been shown, by past monitoring data or 
investigations, to have potential to cause impairment of beneficial uses. 

In developing the 99-04 Program the waterbodies of Orange County were prioritized to 
form a list of Critical Aquatic Resources (CARs). Newport Bay and its watershed topped 
the list. A timeline for studying the top priority waterbodies was established. Although 
the initial focus of the CARs Program would be the Newport Bay and its watershed, a 
monitoring schedule was established for the other CARs to maintain their respective 
databases before the primary focus could be shifted to them. 
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A list of 11 Warrn Spots" was generated from the complete NPDES (1991-1998) channel 
monitoring and sediment monitoring databases. A "Warm Spot" was defined as a 
waterbody or segment thereof where the mean concentration of a monitored constituent 
exceeded the Countywide mean by two standard deviations or three interquartile ranges 
above the third quartile. A power analysis was conducted on the database of each "Warm 
Spot" to determine the annual monitoring frequency and length of time needed to detect a 
significant change in the constituent causing the warm spot designation. 

The Principal Permittee's Pollution, Notification, Investigation, and Response (PNJR) 
database was interrogated to identify channels or drainage areas that had high incidences 
of water pollution activity d1,1ring the period from 1991 through 1998. From these 
database evaluations was created a priority list for reconnaissance and source evaluation 
studi.es. 

The transition to the 99-04 Program was initiated during the 98/99 monitoring year. The 
revisions to the program as it was conducted during 1994-97 include discontinuation of 
the areawide field-screening program. This program, which was very labor intensive, 
detected only a few incidents of illegal discharges and illicit connections. The 99-04 
Program includes a Reconnaissance and Source Identification component that targets 
areas that are known to exhibit unusually high levels of stormwater pollutants. 

4.4.1 Incorporation of the Nutrient TMDL Regional Monitoring Program 

The Regional Monitoring Program (RMP) for San Diego Creek Nutrient TMDL was 
initiated in February of 2000. The chemical monitoring for this program includes many 
of the same sites in the Newport Bay and watershed as the NPDES water quality 
monitoring program. Monitoring frequencies for some of the sites were increased above 
existing levels and orthophosphate was been added to the suite of nutrient analyses. The 
NPDES water quality monitoring program and the RMP are intended to complement each 
other. Therefore the chemical data from both programs will be included in this r,eport. 

Table 4. 7 summarizes the intended annual frequencies of channel monitoring during the 
period from 94/95 to 98/99. table 4.8 shows the monitoring frequencies from 94/95 
through 98/99 for all harbor/bay stations. Table 4.9 shows the monitoring frequencies of 
the 99-04 Program with the Nutrient TMDL additions in bold letters. 
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4.5 Methods of Data Analysis 

The stormwater system monitoring program objectives as stated in the First Term Permits 
were: 

a. To define the type, magnitude (concentration and mass load), and sources of 
pollutants in the stormwater system discharges within each permittee's respective 
jurisdiction so that appropriate pollution prevention and correction measures can 
be identified; 

b. To evaluate the effectiveness of pollution prevention and correction measures; 
and 

c. To evaluate the compliance with water quality objectives established for the 
stonnwater system or its components. 

The objectives of the Receiving Water Program were to "assess the effects of pollutants 
from storrnwater system discharges on receiving water bodies, and to evaluate 
compliance with water quality objectives of the receiving water bodies." 

This report will present a compilation of the results that addressed these objectives from 
the Annual Analysis of Data and Annual Status Reports for monitoring years 94/95 
through 98/99. These results include mass loads and event mean concentrations from 
sampled storms and comparison of stonnwater data to applicable water and sediment 
quality objectives. 

Acute and chronic aquatic toxicity criteria from the CTR were used as guidance to 
evaluate dissolved metals data collected from storm channels and harbors. Water quality 
criteria from the CTR and other sources are presented in Table 4.10. 

Sediment quality criteria from the National Oceanographic and Atmospheric 
Administration1s (NOAA) Effects Range database were used as guidance to evaluate the 
toxicity of sediments in the harbors and bays. The Southern California Coastal Water 
Research Project's (SCCWRP) iron normalization procedure was also used evaluate 
harbor sediment quality relative to statistically predicted anthropogenic amounts of trace 
metals. Beginning in the 97/98 season iron was added to the suite of sediment analyses 
to allow this assessment. A summary of the sediment guidance criteria is found in Table 
4.11 . 
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4.5.1 Comparison to Water Quality Guidance 

California Water Code Section 13170 authorizes the State Water Resources Control 
Board (SWRCB) to adopt wa.ter quality control plans for waters where standards are 
required by the Federal Clean Water Act (CWA) and its 1987 amendments, the Water 
Quality Act (WQA). Accordiog to Section 303(c)(2)(B) of the CW A, these plans must 
contain water quality objectives for priority pollutants that could be reasonably expected 
to affect the beneficial uses of the waters of the State. In April 1991, the SWRCB 
adopted the Inland Surface Waters Plan (ISWP) and the Enclosed Bays and Estuaries 
Plan (EBEP). 

On October 15, 1993, Sacramento Superior Court Judge James L. Long granted a 
temporary injunction holding the ISWP and EBEP in abeyance. In March of 1994, a final 
Superior Court decision concluded that the plans were not adopted pursuant to California 
Jaw,· and as a result, the SWRCB rescinded the plans in September of 1994. The USEP A 
is required to promulgate standards for states that have not complied with the CW A to 
adopt standards for toxic pollutants. Currently both EPA and the SWCRB are beginning a 
process to implement replacement standards for California. These related processes 
where EPA establishes the standards (California Toxics Rule) and the State adopts an 
implementation policy are not expected to be completed until late 2000. 

On August 5, 1997 the USEPA published Proposed Rules establishing numeric water 
quality criteria for priority toxic pollutants ( commonly referred to as the California 
Toxics Rule [CTR]) for the State of California. The CTR proposes criteria for dissolved 
heavy metals in freshwater that are based on water hardness. Criteria for saltwater are 
also proposed. AJthough the Proposed Rule has not been formally implemented, the 
dissolved metals data were compared to the acute and chronic criteria for guidance 
purposes. Hereinafter, the wat~r quality objectives contained in the CTR are identified as 
guidance rather than objectives. Table 4.12 presents these guidance criteria for 
freshwater relative to water hardness. The saltwater guidance criteria are found in Table 
4.10. 

It has been argued that the CTR criteria for dissolved metals in fresh and saltwater are 
more scientifically valid for evaluating potential impairment to aquatic life than the ISWP 
and EBEP criteria for total recoverable metals since dissolved metals are considered more 
biologically available to aquatic organisms. Some dissolved metals however can be 
made non-toxic by interaction with organic compounds and still remain in the dissolved 
state. Toxicity testing should therefore be used to confirm impairment. 

If the time period to which the guidance applies is less than the length of the sampled 
period, a measured concentration greater than that guidance value will constitute an 
exceedance. For example, if the I-hour guidance for lead (at a hardness of 100 mg/Las 
CaC03) is 65 µg/L, a concentration of 68 µg/L during a 24-hour period will be 
considered an exceedance of the guidance. 
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In computing the mean concentration during a sampled period with multiple composite 
samples, values below the detection limit were assumed to be zero. This assumption 
allows for a more consistent evaluation from year to year as detection limits lowered with 
alternative methods of analyses or new technology. The assumption also gives greater 
confidence to a designation of an exceedance of a guidance criterion as it reduces the 
likelihood that the exceedance was caused by an erroneous estimation of a non-detected 
value. 

In the early years of the program, metals analyses were peiformed using Inductively 
Coupled Plasma Spectroscopy (ICP). In some cases one half of the detection limit of this 
method exceeded the ISWP or EBEP guidance. Later in the program, Graphite Furnace 
Atomic Absorption Spectrophotometry (GF AA) replaced ICP for some of the metals 
analyses. The resultant detection limits decreased almost ten-fold for some metals. In 
1996/97 Inductively Coupled Plasma Mass Spectrometry (ICP-MS) was used for 
seawater samples to lower detection limits below the applicable guidance criteria. In the 
99-04 program ICP-MS will be used for all metals analyses. 

With respect to the saltwater guidance from the CTR, the average concentrations of 
dissolved metals in depth-integrated samplings from each 4-day storm monitoring of the 
Harbors and Bays were compared to the 4-day guidance criteria. The dissolved metals 
concentrations in each grab sample were compared to the I-hr acute toxicity guidance 
criteria .. There is no chronic guidance criterion for silver so only the acute criterion was 
used. Since total chromium was analyzed only the Chromium ID criteria were used. 

4.5.2 Mass Load Calculations 

Mass loads were calculated using chemical and hydrographic data. Appendix 4.3 
contains watershed maps for all of the channels monitored to date, with automatic 
samplers. On each map, the watershed boundary upstream of the monitoring site, 
hydrographic (water level station) and representative precipitation station are shown. 
Water level records from streamgaging stations at or near the sampling site were 
processed using Western Hydrologic Software. Water levels from the station's 
continuous stripchart recorder were digitized and converted to discharge rates using 
stage-discharge relationships (channel ratings). The digitized streamflow record was 
convert.ed to ASCII format and imported to a Mcrosoft Excel file. Graphs of time vs. 
water level stage are contained in Appendix 4.6. The total discharge in ac-ft during each 
sampled peri.od was computed. By multiplying the total water discharge per sampled 
period by the pollutant concentration of the composite sample from the period and 
applying the proper conversion factors (acre-feet to lbs. of water), a mass load in pounds 
or tons of contaminant was calculated. For data reported as ND (non-detected), one-half 
of reported laboratory detection limits were used in the calculations. Appendix 4. 7 
contains the mass load data from each monitored storm. 

The use of 1 /2 the detection limit in the load calculation is consistent with the 
recommendations of the Water Quality Monitoring Program audit peiformed by Larry 
Walker and Associates during the 1994/95 season. 
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4.5.3 Event Mean Concentrations (EMCs) 

Event mean pollutant concentrations were calculated to produce a site mean EMC that 
would be used in the estimation of the mass loads from unsampled storms and for 
comparison to data from the National Urban Runoff Program. To calculate the EMC of a 
monitored storm the sum of the mass load from each composite sampling during a storm 
was divided by the total sampled volume of water during the same period. After applying 
the appropriate conversion faotors, an event mean concentration in mg/L or µg/L was 
calculated. The site mean EMCs were updated each year with the EMC data from that 
year. Appendix 4.8 contains the calculated EMCs of each monitored storm. Table 4.13 
contains a year by year summary of the changes to the EMCs at each station. 

4.5.4 Statistical Methods 

Site mean EMCs were used to estimate mass loads from unsampled storms. To estimate 
these mass loads, the site me~n EMC for a stormwater contaminant from a particular 
station was multiplied by the total annual volume of water discharged during unsampled 
storms, and the appropriate conversion factors. The site mean EMC was calculated from 
the set of calculated EMCs from each sampled storm from the beginning of the NPDES 
program. Only EMCs in which the 75-120% of the total storm runoff volume was 
sampled were used in the calculation. Each year the site means were updated with the 
data from that year. 

The distribution of each EMC dataset was first evaluated for normality using the W Test 
developed by Shapiro and Wilk (1965). The W statistic was compared to a tabled value 
for a given value of a.. To calculate W, the data from each station was first ordered from 
smallest to largest to obtain the sample order statistics x1S x2 ..• s x0 • k was then 
calculated from n where 

where 

n 
k = - if n is even or 

2 

k n-l ·r · dd =--1 n ISO 
2 
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Values of ai were found in Table A6 1
. If the calculated W was less than the tabled value 

at the a (0.05) significance lev(ll, the null hypothesis was rejected and the distribution was 
considered normal. If the distri,bution was not normal at the a. significance level the data 
was log-transformed and the W test was repeated to test for log-normality. If the 
distribution was not lognormal, the dataset was inspected for possible outliers. The 
Dixon test (for n < 25) was used to determine if the suspected points were outliers to a 
normal distribution. The procedure was performed as follows: 

The dataset was ordered from 5imallest to largest that is X 1 < X2 < X3 < ... Xn. The Dixon 

ratio r, which is a function of n was calculated. 

Number of Points Ratio Calculated 
n = 3 to 7 r10 
n = 8 to IO ru 
n = 11 to 13 r21 
n = 14 to 25 r22 

Depending on which point was suspected of being the outlier, the ratio was calculated in 
the following manner: 

r If X0 is Suspect H X 1 is Suspect 

r11 

(Xn-Xn-1)/(Xn-X1) 

(Xn-Xn.1)/(Xn-X2) 

(Xn-Xn~2)/(Xn-X2) 

(Xn-Xn-2)/Xn-X3) 

(X3-X1)/(Xn.1-X1) 

(X3-X1)1Xn-2-X1) 

Using Table A. 72
, the calculated ratio was compared to the critical value at a confidence 

level of 95%. If the calculated value was greater than the tabled value the suspected 
point was rejected and the distribution was retested to confirm normality. 

For normal distributions the mean is calculated as the arithmetic mean, that is 

- 1 " 
x:;;;:-LX; 

n i=I 

the confidence limits for the mean of a normal distribution with unknown variance is 
given by 

1Gilbert, Richard 0. Statistical Methods of Environmental Pollution Monitoring, 1987. Van Nostrand 
Reinhold, p259. 
2'faylor, John Keenan. Statistical Techniques for Data Analysis, 1990. Lewis Publishers, Inc., pl68. 
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X - l(l-a/2,n-l) J;; $ µ $ X + /(l-a/2.n-l) Jii 

wheres is the standard deviation of the dataset and tci-afz.n-i> is from table A23
. Using a 

= 0.05 the upper and lower limits are calculated. The true mean µ will occur outside of 
this range 5% of the time. 

For lognormal distributions the arithmetic mean and standard deviation of the log
transformed data were first computed. The estimate of the mean is given by the 
minimum variance unbiased estimate µ 1 which is defined as 

µ, = [ exp(X)J'l'"( ~ J 

where '¥ n(t) is the infinite series defined by 

w() 
1 

(n+l)t (n+1)312 (n-l)5t 3 (n-1)7 t 4 

r / = + + + + +•• • 
" 11 2!n2(n + 1) 3!n3(n + l)(n + 3) 4!n4(n + I)(n + 3)(n + 5) 

s: is substituted for t and values for '¥ n are calculated using formulas in a Microsoft 

EXCEL 7. O spreadsheet. 

The lower confidence limit of the mean is given by 

(
- sH ) Ua == exp x+O.Ss

2 
+ ~ 

and the upper limit is given by 

(
- sH ) ULi-a == exp x+ O.Ss

2 + ~ 

The values of Ha and H 1-a were found in Table AIO - Al3 4 

The sample median of each normal distribution was calculated by first ordering the 
sample population from smallest to largest. 

sample median = x(n-J)t 2 if n is odd 

3Gilbert, Richard 0. Statistical Methods of Environmental Pollution Monitoring, 1987. Van Nostrand 
Reinhold, p255. 
4Gilbert, Richard 0. Statistical Methods of Environmental Pollution Monitoring, 1987. Van Nostrand 
Reinhold, pp264-265. 
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= ~ (x(nfi> + Xc,,+ 2>12 ) if n is even 

The true median of a lognormal distribution can be estimated by 

where '¥ n(t) is the infinite series described above. In this case the value of 

t = -S
2 /[2(n -1)]. 

4.5.5 Assessing Anthropogenic Influence in Harbor Sediments 

The SCCWRP database for iron normalization5 was used to determine the presence of 
anthropogenic enrichment in sediments collected from Orange County harbors. 
SCCWRP developed regression equations for the each relationship between a heavy 
metal and the percentage of iron in sediments collected from non-impacted sites in the 
Southern California Bight. 99% confidence limits (2 standard deviations) were 
calculated for each regression equation. Concentrations of heavy metals greater than the 
upper confidence limits are considered to be the result of anthropogenic enrichment. 

4.6 Analysis of Data 

4.6.1 Field Screening 

The intent of the Field Screening program was to identify areas where illegal discharges 
were occurring or where illicit connections to the stormdrain system were present. The 
data from this monitoring period identified only one illegal discharge that occurred from 
a golf course in southern Orange County. Unusually high dissolved copper 
concentrations in a channel were traced to golf course that had used copper sulfate for 
algae control in one of its lakes. The golf course superintendent was informed that 
release of water containing copper in such high concentrations was not allowed and the 
maintenance practices of this facility were modified to prevent future occurrences. 

Appendix 4 .. 1 contains the data from the Field Screening Program. Appendix 4.9 
contains rainfall graphs showing the time of each Field Screening sampling of rainfall 
runoff Wet weather screening was performed at 26 stations during the 96/97 season. The 
greatest concentration of dissolved metals were found during the sampling of the first 
storm of the season on October 30, 1996. The data from these samplings are shown 
below . 

5 Southern California Coastal Water Research Project. Annual Report, 1996. Southern California Coastal 
Water Research Project Authority, pp68-76. 
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Station No. Channel Name Cu Zn 
µg/L µg/L 

1 Coyote Creek @ Monte Vista 12 195 
6 Loftus Diversion Channel 20 140 
7 Imperial Channel @ Imperial Hwy 24 259 
11 Carbon Creek @ Placentia 14 86 
32 Carbon Creek Div Ch. @ Santa Ana River 21 75 
37 Collins Channel @ Santa Ana River 15 120 
41 Bitterbush Channel u/s Santa Ana River 36 386 
42 SE Anaheim Channel @ Santa Ana River 21 75 

4.6.2 Channel Monitoring 

Using the methods described in Section 4.5 data from each sampled storm event were 
used to compute the EMC and mass pollutant load for that storm. Appendix. 4. 7 contains 
a summary of the mass load of sampled pollutants for storms sampled during monitoring 
years 94/95 through 98/99. Appendix 4.8 contains the EMCs of each storm during that 
same period. Appendix 4.10 contains the annual measured and estimated (from site 
mean EMCs) stormwater loads at selected stations. The 96/97 monitoring year was the 
most productive with respect to percentage of total stormwater volume sampled. At 5 of 
the 9 sites more than 50% of the total stormwater runoff was sampled. 

As expected the years generating the greatest stormwater loads also had the greatest 
rainfall and runoff. The greatest loads were observed during the El Nino year (97/98). 
Figure 4.2 shows the annual precipitation totals at three raingages in north, central and 
south Orange County. Figure 4.3 shows the accumulated total throughout the year at the 
Santa Ana gage for seasons 94/95 through 99/00. As can be seen by Figure 4.2, the 
94/95 and 97/98 seasons produced nearly double the annual rainfall of other years. The 
97/98 season produced three times the amount of rain as the 98/99 or the 99/00 seasons. 
Figure 4.3 shows that the greatest month of rainfall during the 94/95 season was January 
while February produced the greatest rainfall in 97/98. 

The annual loads of nitrate, TSS, copper, lead, and zinc from each of the ten channels are 
graphically shown in Appendix 4.11. As expected the greatest annual water discharge 
and loads were observed from San Diego Creek at Campus Drive. An interesting 
anomaly was found in the data from San Diego and Peters Canyon Wash. In both 97/98 
and 98/99, the total nitrate load calculated for San Diego Creek at Campus Drive was less 
than the sum of the loads from the upstream tributaries of San Diego Creek at Harvard 
and Peters Canyon Wash at Barranca Parkway. However, the sum of the water 
discharges, and loads of TSS, phosphate, copper, lead, and zinc from the two upstream 
tributaries were less their respective loads at Campus Drive. 
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The nitrate anomaly may have arisen from the fact that the EMC database for San Diego 
Creek at Campus was initiated during the El Nino year whereas the Peters Canyon Wash 
and San Diego Creek at Harvard databases were initiated during the 93/94 season. The 
stormwater concentration of Qitrate unlike TSS, phosphate, and metals decreases with 
increasing stormwater runoff The El Nino season had storms of record magnitude. The 
mean EMC is a year-to-year running average concentration. The EMCs from fourteen 
storms were monitored at Campus Drive during the El Nino season; only four were 
included from the following year. The average nitrate EMC during the El Nino season 
was 14.4 mg/L. The average during the next season was 20.0 mg/L. The site mean 
EMC only increased to 15.9 mg/L. 

Dissolved metals data from each composite sampling were compared to the acute (I-hr) 
toxicity CTR guidance criteria from Table 4.12: Events characterized by at least 3.5 
days of sampling were compared to the chronic ( 4-day) toxicity guidance criteria. The 
receiving water of each channel was also considered in this evaluation. If the channel 
discharged to a salt water receiving water the CTR salt water guidance criteria were also 
used. For channels that discharge to San Diego Creek, the freshwater CTR guidance 
criteria was used with the average water hardness from San Diego Creek. Table 4.14 is a 
summary of these comparisons for seasons 96/97 through 98/99. As can be seen from the 
results, the constituents of concern are copper and zinc in channels that discharge to the 
ocean or the harbors and bays. 

The first flush of a storm tends to exhibit the poorest water quality with respect to 
concentrations of metals. Since water hardness is typically very high during this period 
the probability of exceedance of the CTR acute toxicity guidance criteria for metals in 
freshwater is about the same as during other periods of a storm. Since the CTR toxicity 
guidance criteria for saltwater is not a function of hardness first flush discharges pose a 
greater concern. Appendix. 4.12 is a compilation of all of the first flush data collected 
from 95/96 to 98/99. The data representing the first storm of each respective season is 
high) ighted. 

Of the 153 samplings for dissolved metals 31 exceeded the CTR acute toxicity guidance 
criteria for copper and 16 exceeded the criteria for zinc. Nearly all samples (96 of 97) 
from channels discharging to salt water exceeded the CTR salt water guidance criterion 
for copper and about a third (33 of 97) of the zinc concentrations exceeded the saltwater 
guidance criterion . 

- 50 -

0017029



4.6.3 Harbor/Bay Monitoring 

Beginning in monitoring year 97 /98 dissolved metals analyses were conducted on depth 
integrated stormwater samples from the bays. The dissolved metals data from each storm 
were compared to water quality guidance criteria (acute and chronjc toxicity) from the 
CTR Values below detection limits were considered zero when calculating means. 
Means calculated from detection limit values are preceded by a ">" in Appendix 4.3. 
Nearly every sample contained copper above the acute toxicity guidance criterion of 3 .1 
µg/L. The four-day average concentrations at each site exceeded the chronic toxicity 
guidance criterion of 4.8 µg/L. 

Time series plots of the tributary discharge, precipitation and tide stage during each 
monitored storm can be found in Appendii 4.13. 

Newport Bay 

On December 6 - 10, 1997 the runoff of a record storm was monitored in the Newport 
Bay. Nearly 7 inches of rain and a f eak discharge of nearly 40,000-cfs in San Diego 
Creek were measured on December 6 . 

On March 26-30, 1998, the bacteriological quality of the Newport Bay was monitored. 
Nearly an inch of rainfall and a peak discharge rate of approximately 5,000 cfs in San 
Diego Creek were recorded on the 25th. Approximately 0.5 inches of rainfall and a peak 
discharge of approximately 1,000 cfs were recorded on the the 28th. A summary of the 
results in MPN/100 ml are presented below. 

Date Analysis UNBJAM UNBSDC UNBBCW UNBNSB UNBNDB 
3/26 Total Coliform >160,000 >160,000 >160,000 160,000 >160,000 

Fecal Coliform 17,000 11,000 5,000 14.000 160,000 
3/28 Total Coliform 90,000 230 8,000 24,000 3,000 

Fecal Coliform 24,000 230 3,000 5,000 800 
3/30 Total Coliform 5,000 7.000 3,000 1,700 5,000 

Fecal Coliform 500 300 230 230 llO 

The data show significant reduction in total and fecal coliform levels after the initial 
stormwater discharge. 

The bacteriological quality in Newport Bay was monitored during two storms in 98/99. 
Samples for total fecal coliform were collected at the surface and mid-depth at each 
station in the Upper Bay on Qach day of storm sampling. Figure 4.4 and Figure 4.5 
show the results of these samplings. Consulting these figures and the respective time 
series plots of rainfall, runoff and tide stage from Appendix 4. B it can be seen that the 
bacteria levels decline significantly after two days of tidal flushing and no precipitation. 
From Figure 4.4 the fecal coliform levels at all but the most upstream sampling location 
decreased to below the detection limit (200 MPN/100 ml) after 4 days of tidal flushing • 
and no precipitation. 
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Huntington Harbour 

In March of 1999 the influence of storm runoff into Huntington Harbour was monitored. 
As can be seen from these plots the total precipitation during the four days of sampling 
was approximately 0.55" and the discharge from the Bolsa Chica Channel peaked at 
approximately 700 cfs at about 2 PM on the first day of sampling. Bacteriological 
samples were collected from the surface at four sites in Huntington Harbour on the first 
day of sampling (M:arch 25, 1999). The results of this sampling are presented below. 

DATE Analysis HUNWAR HUNCRB HUNSUN HUNBCC 
3/25/99 Total Coliform 170 11,000 300 22,000 
3/25/99 Fecal Coliform 170 5,000 170 4,000 

The data show that bacterial levels are greatest nearest the discharge points of flood 
control channels. HUNBCC is near the outlet of the Bolsa Chica Channel and ffi.JNCRB 
is near the outlet of the Sunset Channel. 

4.6.4 Semiannual Sediment Sampling 

Beginning in 97/98 analyses for iron concentration and particle size distribution were 
conducted on sediment samples collected from the bays and harbors. These additional 
analyses were added to proviQie information that could be used to explain differences 
between stations or between samplings at the same station. 

Particle size distribution data from the basin downstream of Campus Drive show that the 
sediment after the El Nino season was predominately sand. Prior to the El Nino year the 
sediment was approximately 70% sand~ three subsequent samples collected in the 
Summer of 1998, Fall of 1998, and Spring of 1999 show 97%, 96%, and 99% sand 
respectively. The data from UNBSDC in the Upper Newport Bay showed an interesting 
pattern of higher sand content prior to each of the last two storm seasons. These data are 
presented below. 

Date 10/30/97 6/23/98 11/4/98 5/27/99 
%Sand 64.1 5.4 57.7 15.3 

SCCWRP's iron normalization procedure was again used to determine the presence of 
trace metal enrichment in the sediments from the bays and harbors. Using the regression 
equations and 99% prediction inteIVals (Table 4.11) it was determined that almost every 
site in Huntington Harbour and Dana Point Harbor was anthropogenically ( caused by the 
actions of man) enriched with lead, copper, and zinc. The Rhine Channel showed similar 
results. The furthest upstream sampling point in the Upper Bay (UNBJAM) showed 
almost no anthropogenic influence. This observation may be due to limited 
sedimentation of finer stormwater particulates contaminated with metals or less influence 
by powered recreational boats in the area . 

- 52 -

0017031



The database for harbor and bay sediments was evaluated using NOAA's guidance 
criteria for sediment toxicity. These criteria are used by SCCWRP in assessing the 
toxicity of sediments collected from the Southern California Bight. Concentrations of 
metals and organic compounds from Newport Bay, Bolsa Bay, Huntington Harbour and 
Dana Point Harbor were compared to NOAA's ER-Ms (Effects Range Median). An ER
M is a predicted concentration at which half of the test organisms in a toxicity test would 
show a toxic effect. 

In the Rhine Channel of the Lower Newport Bay several exceedances of the ER-M for 
copper were found. Several exceedances of the ER-M for the DDT metabolite p,p' DDE 
were found in the samples collected from the Upper and Lower Newport Bays and 
Huntington Harbour (see Appendix 4.5). Other studies conducted in these harbors have 
found significant sediment toxicity or the same constituents of concern in the tissues of 
indicator organisms. These studies include the SWRCB's State Mussel Watch (SMW) 
and Toxic Substance Monitoring Program (TS1vfP); and the study conducted by NOAA, 
SWRCB and various other agencies, entitled "Chemistry, Toxicity, and Benthic 
Community Conditions in Sediments of Selected Southern California Bays and 
Estuaries." Data from these reports that were collected in Orange County waterbodies 
during the period of the permit (1991 - present) are presented in Appendix 4.14. The 
results of these studies were used to evaluate some of the impairments of the beneficial 
uses of the CARs. 

- 53 -

\ 
\ 

0017032



• eath~ 
-1-

• 

5.0 MEASURING PROGRAM EFFECTIVENESS 

5.1 Introduction 

There are generally two accepted methodologies for assessing the performance of the 
BMP effectiveness: conventional monitoring (such as water quality monitoring) and non
conventional monitoring. 

An accurate, quantifiable assessment of the cumulative effectiveness of current BMPs is 
difficult for a variety of reasons that include: 

1. Non-structural BMPs began to be implemented prior to the stormwater mandate, 
meaning no "baseline" monitoring data representative of "pre-BMP" conditions can 
be identified; 

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

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

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

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

Assessing the cumulative effect of BMPs employed countywide on the water quality of 
receiving waterbodies may take a number of years. There are however, a number ·of 
programs that are currently contributing to the assessment of individual project BMP 
performance. 

The Permittees will continue to assess and evaluate the data from these and other studies 
in order to try and determine the overall effectiveness-of the implementation of the BMPs 
on the water quality within Orange County. The following sections discuss these 
methodologies and detail Permittee efforts in each . 
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Additional srudies of the Newport Coast development have been proposed for the winter
spring period of 1999-2000 in Muddy Canyon. This initial data collection will provide 
baseline information on the storm runoff from Muddy Canyon and will likely be repeated 
as project build out occurs providing information on the impact of the development and 
the effectiveness of the BMPs implemented. 

Net1,port Bay Watershed Nitrate Reduction 

Newport Bay currently faces an eutrophication problem due primarily to the excessive 
use of nutrients in the watershed. The nutrient loads (nitrate) reaching Newport Bay 
reached a peak of approximately 1.6 million pounds in 1985-1986. At that point the 
nitrate loads reaching the bay began to decrease reaching an annual average of just over 
0.8 million (50% reduction) from 1990 to 1997. 

This reduction can be partially attributed to the use of drip irrigation on agricultural areas 
owned by The Irvine Company and increased runoff controls at the watershed's major 
nurseries. As additional measures to reduce the nitrate loading in the watershed are 
implemented by·the watershed's stakeholders in the coming years, the total nitrate load 
and the eutrophication problem in the bay will also be reduced. 

One project potentially contributing to a further reduction of nitrate is the San Joaquin 
Marsh Pond Demonstration Project. Installed and monitored by the Irvine Ranch Water 
District, these ponds have been supplied with water from San Diego Creek from June 
1998 to the present. Total nitrogen reduction (difference between the influent total 
nitrogen and the pond effluent total nitrogen rerumed to the creek) has ranged from 7-10 
mg Nil during the spring, summer and fall months to a reduction of 5mg nil or less during 
January. The variability of nitrogen reduction was dependent upon temperature. Total 
nitrogen removal (difference in mass of total nitrogen entering the ponds and leaving the 
ponds) over the 405 day monitoring period was 5 I tons. This equates to 46 tons annually, 
or 252 pounds of nitrogen removed per day. 

In addition to the watershed actions pursued to date, the Co-pennittees have initiated a 
program to study in greater detail the urban nutrient loading in this watershed and to 
identify additional BMPs for more intensive study (Newport Bay Watershed Urban 
Nutrient TMDL Technical Report, September 1999 and Newport Bay Watershed Urban 
Nutrient TMDL Compliance Evaluation, July 2000 Appendix N). 
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5.0 MEASURING PROGRA.M EFFECTIVENESS 

5.1 Introduction 

There are generally two accepted methodologies for assessing the performance of the 
BMP effectiveness: conventional monitoring (such as water quality monitoring) and non
conventional monitoring. 

An accurate, quantifiable assessment of the cumulative effectiveness of current BMPs is 
difficult for a variety of reasons that include: 

1. Non-structural BMPs began to be implemented prior to the stormwater mandate, 
meaning no "baseline" monitoring data representative of"pre-BMP" conditions can 
be identified; 

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

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

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

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

Assessing the cumulative effect of BMPs employed countywide on the water quality of 
receiving waterbodies may take a number of years. There are however, a number of 
programs that are currently contributing to the assessment of individual project BMP 
performance. 

The Perrnittees will continue to assess and evaluate the data from these and other studies 
in order to try and determine the overall effectiveness of the implementation of the BMPs 
on the water quality within Orange County. The following sections discuss these 
methodologies and detail Permittee efforts in each . 
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5.2 Conventional Monitoring 

5.2. l Water Oualitv Monitoring 

Orange County has been implementing a water quality monitoring program since the 
Regional Boards approved its program in January 1991. In accordance with the 
requirements of the initial permit, one specific objective of this program is to evaluate the 
effectiveness of pollution prevention and correction methods. The channel monitoring 
element of the monitoring program discussed in Section 4.0 directly addresses this 
objective. Additional information on specific monitoring programs dealing with BMP 
implementation and effectiveness on individual development projects is discussed in 
Section 5.2.2. 

Data from the channel monitoring program discussed in Section 4.0 highlights the broad 
spatial differences with regard to suspended/settleable solids, nutrient loading and 
potential for aquatic toxicity due to dissolved metals in channels draining predominantly 
urban watersheds. Aquatic toxicity guidance criteria were provided by the California 
Toxics Rule (CTR). The spatial variations in water quality may be interpreted as 
reflecting differences in watershed land uses, imperviousness and the very low hardness 
of rainwater draining off into flood control facilities. 

In the context of stormwater quality management, the use of CTR criteria exceedances as 
an indicator of adverse impact will need to be validated since it now recognized that 
water quality is ~mly one of many determinants that include water temperature, habitat, 
bank stability, etc., of beneficial use attainment. 

5.2.2 Effectiveness of Pollution Prevention and Correction Measures 

The paragraphs above have discussed the difficulty in assessing the cumulative effect of 
BMPs employed countywide on the water quality of receiving waterbodies. That 
assessment cannot be made for many years. There are however, a number of programs 
that are contributing to the assessment of individual project BMP performance. There are 
also monitoring programs in place that are intended to measure the quality of runoff from 
individual project sites. The following discussion provides information on some of these 
programs. 

Las Flores Storm Water Quality Basins 

The Las Flores community, located easterly of Mission Viejo, has two water quality 
basins that were constructed in the early 90's by the Santa Margarita Company to treat 
the fust flush (1/2" of rain) effects of urban runoff from the 592 acre planned 
development. The conditions of approval for the development called for the developer to 
begin monitoring wet and dry weather runoff from the community once the tributary area 
to each basin was 50% complete. 
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The Northwest Water Quality Basin (8 ac-ft volume) has been treating wet and dry 
weather runoff from 189 acres of the development for the past three storm seasons. 
Analysis of grab samples taken from the inlet and outlet of the basin has thus far provided 
inconclusive results on the basin's effectiveness. In an effort to improve on the sampling 
techniques and obtain samples more representative of the water flowing in and out of the 
basin, automatic storm sampling equipment was used during the 1998-1999 storm season. 
Although this sampling is complete the results have not been made available. This might 
be attributed to an efficient source control BMP program that utilizes drought resistant 
plants, reduced applications of pesticides and fertilizers and public education. 

The southerly portion of the development serviced by the Southwest Detention Basin, the 
larger of the two basins (16 ac-ft volume, 403 acres tributary), has reached 50% 
development and was scheduled to start monitoring during the 1997-1998 storm season. 
However, due to vandalism of the sampling equipment the sampling schedule was 
delayed and only one dry monitoring sequence was completed. Additional sampling was 
scheduled for 1998-1999. Up to now the basin has served primarily to intercept sediment 
from construction within the development which would naturally drain directly to 
Trabuco Creek, a natural creek. 

Newport Coast Golf Course and Muddy Canyon Studies 

In 1992, The Irvine Company initiated a water quality monitoring program to assess the 
runoff from Pelican Hills Golf Course as part of the condition of approval for the project. 
For the monitoring program, stations were located on land, in the surf zone and in the 
offshore subtidal areas. Additional stations were also located southerly of the golf course 
as reference control monitoring sites for comparison with the runoff stations. The 
monitoring program included chemical monitoring for nutrients (nitrate and phosphate) 
and a marine ec(?logical component conducted in the ocean's waters in the 1995-1996 
storm season to assess the runoffs impact on three indicator plants (Eisenia, Egregia and 
Phyllospadix) that are known to react quickly to increased nutrient levels by increasing 
their growth rates. The ecological study also evaluated animal epibionts living on these 
plants. 

The general conclusions of the study found that the nutrient levels measured at the fresh 
water monitoring stations were reduced to such low concentrations by the time they 
reached the surf and subtidal stations that there were no significant differences between 
the runoff monitoring stations and the reference control stations. The low levels of 
nutrients from the golf course may be partially attributed to computer controlled fertilizer 
rate~ and efficient irrigation. In addition, the 1995-1996 marine ecological component of 
the study found that there were no statistical significant or detectable effects from storm 
water between the control stations and runoff stations on the three indicator plants 
studied. 
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Additional studies of the Newport Coast development have been proposed for the winter- • 
spring period of 1999-2000 in Muddy Canyon. This initial data collection will provide 
baseline infonnation on the storm runoff from Muddy Canyon and will likely be repeated 
as project build out occurs providing information on the impact of the development and 
the effectiveness of the BMPs implemented. 

Nev.,port Bay Watershed Nitrate Reduction 

Newport Bay currently faces an eutrophication problem due primarily to the excessive 
use of nutrients in the watershed. The nutrient loads (nitrate) reaching Newport Bay 
reached a peak of approximately 1.6 million pounds in 1985-1986. At that point the 
nitrate loads reaching the bay began to decrease reaching an annual average of just over 
0.8 million (50% reduction) from 1990 to 1997. 

This reduction can be partially attributed to the use of drip irrigation on agricultural areas 
owned by The Irvine Company and increased runoff controls at the watershed's major 
nurseries. As additional measures to reduce the nitrate loading in the watershed are 
implemented by·the watershed's stakeholders in the coming years, the total nitrate load 
and the eutrophication problem in the bay will also be reduced. 

One project potentially contributing to a further reduction of nitrate is the San Joaquin 
Marsh Pond Demonstration Project. Installed and monitored by the Irvine Ranch Water 
District, these ponds have been supplied with water from San Diego Creek from June 
1998 to the present. Total nitrogen reduction (difference between the influent total ( 
nitrogen and the pond effluent total nitrogen returned to the creek) has ranged from 7-10 
mg N/l during the spring, summer and fall months to a reduction of 5mg nil or less during 
January. The variability of nitrogen reduction was dependent upon temperature. Total 
nitrogen removal (difference in mass of total nitrogen entering the ponds and leaving the 
ponds) over the 405 day monitoring period was 51 tons. This equates to 46 tons annually. 
or 252 pounds of nitrogen removed per day. 

In addition to the watershed actions pursued to date, the Co-permittees have initiated a 
program to study in greater detail the urban nutrient loading in this watershed and to 
identify additional BMPs for more intensive study (Newport Bay Watershed Urban 
Nutrient TMDL Technical Report, September 1999 and Newport Bay Watershed Urban 
Nutrient TMDL Compliance Evaluation, July 2000 Appendix N). 
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Newport Bay/San Diego Creek Sediment Reduction 

The Nev,rport Bay watershed, like the County of Orange, has transitioned from 
predominantly agricultural land uses to a more urban setting over the years. As a result 
of development, agriculture and land erosion, the amount of sediment discharged from 
the watershed created sediment deposition problems in Newport Bay. 

To address the bay's sediment problems, a 208 Areawide Study Plan was completed in 
1982. That plan recommended that foothill, in-channel and in-bay basins in Upper 
Newport Bay be constructed within the watershed to intercept sediment reaching 
New-port Bay. To date, as recommended by the report, foothill, in-channel and in-bay 
basins have been constructed and are achieving their intended function. There are three 
in-channel basins in San Diego Creek. In-channel basin 1 is located downstream of 
Campus Drive, while in-channel basins 2 and 3 are located upstream. In-channel basin I 
is currently maintained by the Irvine Ranch Water District and is being clean.ed to design 
capacity. Basins 2 and 3 have greater than 50% catch capacity and do not currently 
require cleaning. With continued basin and channel maintenance, individual construction 
project BMPs, and other BMPs employed by the watershed's stakeholders, it is expected 
that the sediment load into the bay will continue to be significantly reduced in the coming 
years with the objective of meeting TI'vIDL targets. 

A new sediment monitoring program adopted by the Santa Ana Regional Water Quality 
Control Board on November 19, 1999 is designed to determine compliance with sediment 
TMDL land use allocations. The program wiII result in additional data collection in the 
Santa Ana-Delhi Channel in 1999-2000 and additional load monitoring stations being 
added in the subsequent two years. · 

Additional sediment analyses have recently been completed (Preliminary Sediment Load 
Allocation Analysis for San Diego Creek and Newport Bay, Tetra Tech 1999 and 
Hydraulic/Sediment Analysis for San Diego Creek Watershed, Tetra Tech, July 2000) 
that will form the basis for financing erosion and sediment control further during the next 
permit term. 

In addition to the basins in the watershed, a special effort worth noting is the 
experimental program conducted at Round Canyon Detention Basin. The basin had the 
lower part of its outlet tower wrapped by filter fabric in an attempt to capture the finer 
sediment particles leaving the basin. It was felt that decreasing the openings at the lower 
part of the tower would prevent the finer sediment particles such as silt and clay from 
flowing out the basin. It was also felt that the filter fabric would increase the storm water 
detention time in the basin resulting in increased sediment deposition . 
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Capturing the finer particles is important because nutrients from the watershed may 
attach themselves to these particles as they leave the basin and find their way to Newport 
Bay. If the Bay's tidal exchange is unable to carry these particles into the ocean, the 
particles will end up as sediment deposition in the Bay. The preliminary results indicated 
an increase in the percentage of silt and clay captured .. Based upon these results, the 
outlet tower at Bee Canyon was also ·wrapped with filter fabric. Both towers will remain 
wrapped in the future. 

San Joaquin Hills Transportation Corridor Water Quality Basins 

The Transportation Corridor Agencies have installed a number of water quality basins 
along the San Joaquin Hills Transportation Corridor to treat storm water runoff from the 
toll road. The water quality basins are open-aired, rectangular in shape, made of concrete 
and are divided into a number of different cells. Treatment of the storm water is through 
layers of compost material that acts as a filter. The treated water is removed from the 
basins by underdrain pipes surrounded by rock and filter fabric below the compost 
material. 

To assess the treatment efficiency of these basins, Caltrans initiated a study of two basins 
during 1998-99. One basin was located in North Hollywood at a maintenance yard and 
the second basin was the Bonita Canyon basin located off the San Joaquin Hills Corridor 
in Orange County. The recently concluded study (Caltrans Compost Stormwater Filters 
Bonita Canyon & North Hollywood Maintenance Yard, Storm Water Monitoring 
1997/1998 Wet Season, June l 0, 1998) provides only one season's worth of monitoring 
but generally seems consistent with a similar type basin tested by Stonnwater 
Management (manufacturer) in the early l 990's. 

The results of the study for the five 5 storms monitored in 1997-98 show event mean 
concentration reductions for motor oil, diesel, and oil and grease ranging from 14 % to 64 
%; fecal coliform (80%), Chemical Oxygen Demand (32%), metal removal (chromium, 
copper, lead, nickel and zinc) ranging from 33 to 72% and removal efficiencies of72% 
for total suspended solids. The results also show that there was an increase in the effluent 
concentrations for total dissolved solids (24%) and nutrients (nitrate, nitrite, total 
phosphorous, total Kjeldahl nitrogen (TKN), dissolved phosphorous) ranging from 133% 
(TKN) to 1633% (dissolved phosphorous). The adverse reactions indicate that there were 
ongoing reactions in the basin that added to the effluent concentration of these water 
quality parameters. The original tests conducted by Stormwater Management also 
showed increases for nitrate nitrogen (145%) and dissolved phosphorous (197%) but not 
TKN and total phosphorous. However, the event mean effluent concentrations are still 
fairly small, 0.52mg/l for dissolved phosphorous and 3.46 mg/1 for nitrate. 

Additional information regarding these water quality basins has not been received. 
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Eastern Transportation Corridor Evaluation Monitoring Program 

In contrast to the normal chemical monitoring program usually undertaken to assess 
storm water impacts, the monitoring program for the Eastern Transportation Corridor 
utilizes direct measurements of the receiving water quality in Newport Bay. While the 
project still utilizes conventional BMPs such as detention basins, erosion control 
measures, litter control and public education, it focuses on measuring the toxicity of the 
receiving waters to assess storm water impacts. 

Preliminary studies conducted by Dr. Fred Lee, a consultant to the Transportation 
Corridor Agencies, showed a significant toxicity on the test organism, Ceriodaphnia 
dubia, in the runoff waters of San Diego Creek. A Toxicity Identification Evaluation 
(TIE) test found that a portion of the toxicity was attributed to the organophosphate 
pesticides Diazinon and Chlorpyriphos. These pesticides were found at levels below 1 
ppb, but are very toxic to Ceriodaphnia. Since the initial study the project was expanded 
to include seven stonnwater runoff events, four dry weather flow samples, the Santa Ana 
Delhi Channel and another test organism, Americamysis bahia. 

The first phase of the study concluded that San Diego Creek stormwater runoff is toxic to 
Ceriodaphnia and mysids, primarily due to the organophosphate pesticides diaznon and 
chlorpyrifos and additional unknown constituents. The source of this toxicity is 
speculated to be urban residential use for lawn and garden pest control and commercial 
nurseries. The study suggests that the water quality significance of this toxicity primarily 
lies in the exposure to marine zooplankton that migrate into the mixed water lens formed 
at the interface of San Diego Creek and Upper Newport Bay. The report also concludes 
that further study is necessary to identify the water quality significance of the toxicity on 
marine zooplankton based upon exposure and migration patterns. In addition, it will be 
necessary to perfonn specific monitoring of a small residential subdivision defining 
organophosphate usage to determine if pesticides are a significant source of runoff 
toxicity. 

City of Irvine Oil/Water Separators 

The City of Irvine has installed two oil/water separators to treat water at their City Hall 
and Operations Support Fueling Facility. The results of two tests indicated that the 
oil/water separator is removing diesel fuel, gasoline and oil and grease to limits below 
detection where the initial amount was measurable. In addition, a new fueling system 
installed concurrently v.rith the separators has reduced operator drive off with the pump 
engaged. The combination of the oil/water separators and the new fueling system bas 
reduced contaminant levels to non-measurable amounts . 
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5.3 Non-Conventional Monitoring 

The California Best Management Practices (BMP) Handbook defines "non-conventional 
monitoring" as the enumeration of some quantity other than water quality data to infer 
pollution reduction or water quality improvement. Examples cited include surveys of 
public opinion to demonstrate increasing environmental awareness, monitoring of the 
amount of used oil being delivered to household hazardous waste collection centers, etc. 

Section 3.0 presents data on the extent of BMP implementation and the volume of 
potential pollutants that are being diverted from the storm drain system: pollutants that 
would otherwise contribute to water quality problems. 

5.3.1 Public Opinion Survey 

1994 Stormwater Pollution Prevention and Flood Awareness Survey 

In 1994 the University of California at Irvine (UCI) conducted a public education survey 
on behalf of the NPDES Stormwater Program as a part of the Orange County Annual 
Survey. This survey was co-directed by Mark Baldassare and Cheryl Katz of the 
University of California, Irvine. The Stormwater Pollution Prevention and Flood 
Awareness Survey comprised 10 questions on topics such as awareness and knowledge. 
The intent of the survey was to gather information on ·the public's perception regarding 
storm water. 

For this telephone survey, random samples of 1,000 Orange County adults were 
interviewed over the period August 19-29, 1994. The sampling error was three percent 
for the total sample. The key results of this survey were: 

• Eighty-six percent say it is illegal to throw materials into the storm drain. However, 
nearly half of Orange county adults believe that the storm drain system and the sewer 
system are the same (44%) and that the water in storm drains is filtered and tested 
before it leaves the system (48%). Older Anglo, South County and higher 
socioeconomic status residents tend to know more about stormwater pollution. 

• Thirty-three percent have seen public service announcements on television about 
dumping in storm drains, while 8 percent have seen brochures and 60 percent have 
noticed the "No Dumping" messages stenciled on curbs or storm drains. The study 
notes that, in general, exposure to announcements and warning signs on curbs lead to 
greater awareness of stonnwater pollution prevention. 

The main finding of the survey was that the public assumed that storm water was being 
treated. As a result of that finding, an effort was made to stencil storm water inlets with a 
wriform message throughout the county that informs the public that storm water drains 
directly to the ocean. 
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2000-2001 Public Opinion Survey 

During 1998/99 the Permittees developed a long term NPDES public and business 
education strategy (Section 3.3). The strategy was finalized in September 1999 and began 
to be implemented in 1999/2000. The Permittees shall complete a public awareness 
survey by December 2001 to determine the effectiveness of the public and business 
education strategy to date and to provide direction to the overall program for the Third 
Term Permit period. The results of this survey will be available in the 2002 Annual 
Status Report. 

5.3.2 Illegal Discharges 

Section 2.4.1 presents .information relating to the incidents involving hazardous materials 
to which the Principal Permittee and/or other Permittees responded. For FY 1999/00, 
Figure 2.1 illustrates the sources of water pollution incident reports received by the 
Principal Permittee wi.th the cities and the public constituting over 60% of the sources 
and Figure 2.2 illustrates the types of materials involved (Table 2.2). 

There was a marked increase in the number of water pollution incidents that were 
reported from 1990-1994 (808) and 1995-2000 (1872). This increase is likely due to the 
increased public and agency awareness regarding the problem of disposing or washing 
materials into the storm drains and that the storm drains flows directly to the ocean. 

5.3.3 Public Agency Activities 

It is recognized in the DAMP that th.ere are many existing public agency activities that 
contribute to the control of urban stonnwater pollution. Consequently, a major part of 
DAMP implementation involves instituting regular documentation of such activities for 
the purpose of non-conventional monitoring (see section 3.0). This report marks the 
seventh year of '.'full" DAMP implementation. 

Over the second permit term, this data has yielded information on the extent of BMP 
implementation and the volume of specific pollutants that are being diverted from the 
storm drain system. 

Drainage Facility Maintenance 

From 1993 to 1999 the efforts to clei:µ1 out the drainage facilities and the quantity of 
material removed have doubled. During FY 1999/00 twenty-eight Pennittees reported 
the removal of 15,381 cubic yards and 23,907 tons of material from 218.8 miles of storm 
drains and 21,284 drain inlets. By removing this amount of material from the catch basin 
inlets and stormdrain system, the Permitt,ees made a significant contribution in preventing 
pro bl ems downstream. 
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Household Hazardous Waste Collection 

Orange County has an effective household hazardous waste collection program 
administered by the Integrated Waste Management Department (IWMD). The amount 
of material collected by these four sites has increased by over 400,000 pounds since 1994 
(2,896,967 pounds of household hazardous waste in 1999/00 and 2,449,902 pounds of 
waste in 1994 ). 

In addition, some Permittees also conduct special events such as waste oil or household 
hazardous waste roundups. In 1994 four Permittees reported conducting such events and 
in 1999/00 seven Pennittees reported conducting similar events. These events resulted in 
the collection and proper disposal of an additional 190,905 pounds of household 
hazardous waste. 

The increase in the amount of household hazardous waste collected and properly 
disposed of is encouraging since these materials can pose a serious threat to human 
health and the environment if disposed of incorrectly. 
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6.0 FISCAL ANALYSIS (DAMP Section 2.2.2) 

6.1 Introduction 

This Section provides a fiscal summary and analysis of the activities of the Permittees for 
1999/00 and provides a trend analysis of program costs over the second term permit. 

"Capital costs" refers to expenditures for land, large equipment, and structures. "Operations and 
Maintenance costs" refers to normal costs of operation including the cost of keeping equipment 
and facilities in working order. 

Information on the funding sources for these expenditures are located in Section 6.4 of this 
report. The individual costs and funding sources for each Permittee for 1999/00 are summarized 
in Tables 6.1 through 6.99 of this report. The six year summary is provided in Table 6.100. 

6.2 Shared Costs 

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

Program management activities handled by the Principal Permittee include development and 
execution of intergovernmental agreements, representation on the California Storm Water 
Quality Task Force, preparation of compliance reports, budgets and other program 
documentation, representation of the program before appropriate agencies such as the Regional 
Water Quality Control Boards and the State Water Resources Control Board, procurement and 
subsequent coordination of consultant studies and coordination with Pennittee representatives. 

Total shared cost expenditures have increased incrementally over the last five years from 
$748,980 in 1995/96 to a projected $1,089,397 in 2000/01. Figure 6.1 illustrates this gradual 
increase. 

6.3 Individual Costs 

Individual costs are those incurred by each Permittee through implementation of the various Best 
Management Practices (BMPs) discussed in the DAMP. These BMPs, as discussed in Section 
3 .0, include a wide range of existing activities, such as street sweeping, litter control and 
emergency spill response, as well as new programs, such as facility inspection, drain 
inlet/catchbasin stenciling and dissemination of public education materials . 
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The individual costs incurred by each Permittee vary widely for each municipal activity o 
identified as a BMP. This variation reflects a number of factors, including area, population and 
land use. These costs· are detailed for each Permitte·e for FY 1999/00 in Table 6.1 through 6.99 
and are presented separately as costs incurred specifically to implement DAMP programs and as 
costs incurred for previously existing programs that meet DA.MP objectives. Estimates of costs 
to be incurred in fiscal year 2000/01 are also included in Tables 6.1 through 6.99. 

Total individual cost expenditures attributable to the DAMP have increased from $2,625,025 in 
1996/97 to $6,924,985 in 1999/00. The most significant increase occurred last year; individual 
cost expenditures rose from $3,470,398 in 1998/99 to $6,924,985 in 1999/00. Figure 6.1 
illustrates these increases. · 

6.4 Funding Sources 

Funding sources to implement DAMP programs and funding sources to implement previously 
existing programs that meet DAMP objectives include both general and specific funds, taxes, 
maintenance and user fees, and grants. · 

In 1999/00, General Funds were the most utilized funding source (66%) followed by Gas Truces 
(9%), Sewer and Storm Drain Maintenance Fees (7%), Sanitation Fees (5%), Benefit 
Assessments (3%) and a Special District Fund (I%). This distribution has remained fairly 
consistent over the last five years. A breakdown of funding sources by Permittee is presented in 
specific tables throu_ghout Tables 6.1 through 6.99. 

In number of cases, certain DAMP elements were implemented by such groups as the Boy Scouts 
of America and Surfrider. No fiscal value is attributed to these volunteer contributions. 

6. 5 Funding Changes Over the Second Term Permit Period 

Over the last five years, the total cost of the activities undertaken by the Principle Permirtee 
(shared costs) and the activities undertaken by the Pennittees implementing those programs 
required specifically by the DAMP (Individual Costs attributable to the DAMP) increased from 
$3,434,627 in 1996/97 to$7,868,052 in 1999/00 (Table 6.100). 

Similarly, the total reported cost of the municipal activities that contribute to nonpoint source 
pollutant control, identified in the subsequent tables as pre-existing programs, increased from 
$47,619,624 in 1996/97 to $88,256,559 in 1999/00. For 1999/00 the areas of greatest cost, based 
upon the information provided, in order of significance were: 

1. Recycling 
2. Street Sweeping 
3. Drainage Facility Maintenance 
4. Public Property & Street Chemical Spill Response 
5. Program Administration 
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Table 6.11 

County of Orange CAPITAL COSTS 
Fiscal Analysis Summary (land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing, 

to DAMP Program to DAMP Program 

Supportive of Program Administration 
I 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

so $0 $0 $0 

I 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance I $0 $0 $0 $0 
Catch Bas_in Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping I 

I 

Section 5.0) $0 $0 $0 $0 
Environmental 

I 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Non point Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 I 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & I 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 
I 

$0 $0 
BMPS INCORPORATE;D INTO PUBLIC 

WORKS CAPITAL PROJECTS I $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 
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Table 6.2 

County of Orange OPERATIONS AND MAINTENANCE 
Fiscal Analysis Summary 

DAMP 199912000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre.existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section .2.0) $42,322 $280,678 $51,597 $273,973 
Litter Control 

$0 $660,615 $0 $1,078,774 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $144,247 $1,632,599 $255,568 $1,101.260 
Catch Basin Stenciling 

$17,245 $0 $13,563 $0 
(DAMP Street Sweeping 

Section 5.0) $63,000 '$52,853 $190,000 $52,853 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $1,347,368 $0 $2,427,196 
PUBLIC Nonpoint Source 

I INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CON NJ Facility Inspection 

DISCHARGE ID & $259,450 $0 $279,415 $0 
ELIMINATION Other Efforts to Identify & 
I 

Eliminate Illicit Connections $0 $0 $0 $0 (DAMP Sec. 10.0) 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $526,264 $3,974,113 $790,143 $4,934,056 

0017049



Table 6.3 

• County of Orange 

Fiscal Analysis Summary 

FUNDING SOURCES 

I FUNDING PERCENT AGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

I 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 
i 

GAS TAX 14 17 

SPECIAL DISTRICT FUND 86 83 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

I 
Benefit Assessment I 

Fleet Maintenance Fund 
Community SeNices District 

Used Oil Grant 
Water Fund 

Sewer & Storm Drain Maintenance Fee 

TOTALS {must add up to 100%) 100 100 

• 
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Table 6.4 

City of Anaheim CAPITAL COSTS 
Fiscal Analysis Summary (land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre.existing Attributable 
to DAMP Program to DAMP 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 
Litter Control 

$0 $0 $0 
Recycling 

MUNICIPAL $0 $1,710,171 $0 
ACTIVITIES Drainage Facility 

I 

Maintenance $17,047 so $0 
Catch Basin Stenciling 

$0 $0 so 
(DAMP Street Sweeping I 

Section 5.0) $0 $0 $0 
Environmental 

· Performance $0 $0 $35,000 
Public Property & Street 

Chemical Spill Response so $0 $0 
Pesticide & Fertilizer 

Management $0 so $0 
PUBLIC Nonpoint Source 

INFORMATION · Pollution Awareness so $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 so $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE 10 & $0 so $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec.10.0) Eliminate Illicit Connections $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 

TOTALS $17,047 $1,710,171 $35,000 

"Reduced projection is because the COP's have been paid off for past recycling truck purchases, and no new 
recycling truck purchases are planned until 2005. The projected $83,000 is for Automatic Recycling Barrels. 

Pre.existing 

Program 

$0 

$0 
• 

$83,000 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$0 

$83,000 

0 

I 

) 

• 

0017051



Table 6.5 

City of Anaheim OPERATIONS AND MAINTENANCE 
Fiscal Analysis Summary 

DAMP 199912000 FY Costs Projected 2000101 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

{DAMP Section 2.0) $31,084 $224,345 $32,226 $232,470 
Litter Control i 

$0 $1,000,761 so $1,055,508 
Recycling 

MUNICIPAL $0 $8,807,437 $0 $8,982,851 
ACTIVITIES Drainage Facility 

i 

Maintenance i $0 $216,438 $0 $220,767 

' 
Catch Basin Stenciling 

so $400 $9,500 $400 
I (DAMP Street Sweeping 

Section 5.0) $0 $3,123,854 $0 $3,186,231 
Environmental 

Performance $1,339 $0 $4,500 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $19,330 $61,008 $25,000 $66,339 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $9,906 $0 $10,000 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $446,871 $0 $455,808 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $3,302 $0 $3,401 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & ' 

(DAMP Sec. 10.0) Eliminate Illicit Connections $44,890 $0 $45,788 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

From Public: Works Department 
$0 $0 $0 $0 

TOTALS $106,549 $13,884,416 $127,014 $14,203,775 

• 
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City of Anaheim 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 
I 

Table 6.6 

FUNDING SOURCES 
Design Services 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

0 0 

a 0 

100 100 

100 100 

I 

) 

0017053



Table 6.7 

• City of Brea 
Fiscal Analysis Summary · 

CAPITAL COSTS 
(land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program I 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 

' 
(DAMP Street Sweeping 

Section 5.0) so $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street ' 

! 
Chemical Spill Response $0 $0 $0 $0 

Pesticide & Fertiliiter 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Huardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS I 

( (Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.D) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 

• 
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City of Brea 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Poilution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

IWCITCONNJ Facility Inspection 

DISCHARGE 10 & 

ELIMINATION Other Efforts to Identify & 

(DAMP See. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.8 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $1,689,751 $0 $1,694,712 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $1,689,751 $0 $1,694,712 

\ 
1 

(~) 
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Table 6.9 

• City of Brea 

Fiscal Analysis Summary 

FUNDING SOURCES 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999·2000 I 2000-01 (Projected) 

GENERAL FUND 5 5 

UTILITY TAX / CHARGES 20 20 
I 

! 
' 

SEPARATE UTILITY BILLING ITEM 25 25 

GAS TAX 

SPECIAL DISTRICT FUND 50 50 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management I 
I 

Interest Earnings 
Sanitation Fee 

Benefit Assessment I 

Fleet Maintenance Fund 
Community Services District 

Used Oil Grant 
Water Fund 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 
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Table 6.10 

City of Buena Park CAPITAL COSTS 
Fiscal Analysis Summary (land. large equipment, and structures) 

DAM.P 1999/2000 FY Costs Projected 2000101 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

' 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) so so $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response so $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 so $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facillty Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 so $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS : $0 $0 I $0 $0 
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Table 6.11 

• City of Buena Park 

Fiscal Analysis Summary 

OPERATIONS ANO MAINTENANCE 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $8,150 $0 $8,150 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $10,500 $0 $10,500 
Catch Basin Stenciling 

$0 $0 $0 $15,000 
(DAMP Street Sweeping 

Section 5.0) $0 $211,260 so $211,260 
Environmental 

Performance $0 $0 $0 $0 
' Public Property & Street 

Chemical Spill Response $0 $4,200 $0 $4,200 
Pesticide & Fertilizer 

Management $0 $17,850 $0 $17,850 
PUBLIC Non point Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

I (Supportive of Plan Check & Inspection) $0 $0 $0 $0 I 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(OAM? Sec. 10.0) Eliminate 111icit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 i $0 $0 

TOTALS $0 $251,960 $0 $266,960 

• 
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Table 6.12 

City of Buena Park FUNDING SOURCES 
Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 100 100 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM I 

I 

GAS TAX 

' 

SPECIAL DISTRICT FUND i 
' 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community. Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

0017059



Table 6.13 

• City of Costa Mesa 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment. and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pr-xisting Attributable PnH'!xisting, 

to DAMP Program ! to DAMP Program 

Supportive of Program Administration 

{DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 so $0 

I 
ACTIVITIES Drainage Facility 

Maintenance $0 $485,000 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 so 
Public Property & Street 

Chemical Spitl Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management I $0 $0 $0 $0 I 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

( ) (Supportive of Planning, etc.) $0 ·so $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection I 

DISCHARGE 10 & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 
(DAMP $et;. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $485,000 $0 $0 

• 
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Table 6.14 

City of Costa Mesa 

Fiscal Analysis Summary 
OPERATIONS AND MAINTENANCE () 

-
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre~xisting 
:I 

Attributable Pre.existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $25,000 $0 $25,000 $0 
Litter Control 

$0 $0 I $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

! 

Maintenance $0 $126,000 $0 $485,000 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
.Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

I 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 ' $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
EU Ml NATION Other Efforts to Identify & 

(OAMPSec.10.0J Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $25,000 $126,000 $25,000 $485,000 

• 
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Table 6.15 

• City of Costa Mesa 

Fiscal Analysis Summary 

FUNDING SOURCES 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

I 1999-2000 2000-01 (Projected) 

GENERAL FUND 100 100 

UTILITY TAX/ CHARGES I 

: 
SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recyding and Hazardous Waste Collection. 

! 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
I 

Fleet Maintenance Fund 
Community Services District 

Used Oil Grant 
Water Fund 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 
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Table 6.16 

City of Cypress CAPITAL COSTS 
Fiscal Analysis Summary (land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration I 

(DAMP Section 2.0). $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 so $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

so $0 $0 $0 
(DAMP Street Sweeping I 

Section 5.0) $301,700 $0 $0 $0 
Environmental 

Performance $0 $0 $12,000 $0 
' Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Non point Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

' (Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

' DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other. Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 I $0 $0 

TOTALS $301,700 $0 $12,000 $0 
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Table 6.17 

• City of Cypress 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE 

DAMP 199912000 FY costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $2,500 $0 $2,500 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $5,462 $0 $13,963 
ACTIVITIES Drainage Facility 

Maintenance $0 $163,815 so $151,670 
catch Basin Stenciling 

$0 $0 $800 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $181,764 $0 $169,409 
Environmental 

Performance so $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $1,000 $0 $1,000 
Pesticide & Fertilizer 

Management $0 $191,000 $0 $191,000 
PUBLIC Non point Source 

INFORMATION Pollution Awareness $2,000 $0 $2,000 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $10,000 $0 $10,000 $0 

( ) 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $19,346 $0 $14,404 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $19,346 $0 $14,404 
ILLICIT CONNJ Facility Inspection 

DISCHARGE. ID & $0 so $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections so $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $12,000 $584,233 $12,800 $558,350 

• 
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Table 6.18 

City of Cypress FUNDING SOURCES 
Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 {Projected) 
' 

GENERAL FUND ·100 100 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

' 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recyding and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

I 
Benefit Assessment 

Fleet Maintenance Fund 
Community Services District 

Used Oil Grant 
Water Fund 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

0017065



• 
I 

I 

) 

Table 6.19 

City of Dana Point CAPITAL COSTS 
Fiscal Analysis Summary (land, large equfpment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing 

to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 so 
Litter Control 

$0 $0 
Recycling 

MUNICIPAL $0 $0 
ACTIVITIES Drainage Facility . 

Maintenance $0 $1,535,715 
Catch Basin Stenciling 

$0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 so 
Environmental 

Performance $0 $0 
Public Property & Sueet 

Chemical Spill Response $0 $0 
Pesticide & Fertilizer 

Management $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 
DAMP Household Haurdous 

(Section 6.0) Waste Collection $0 $0 
REQUIRING NEW DEVELOPMENT BMPS -

(Supportive of Planning, etc.) $0 $0 
REQUIRING CONSTRUCTION BMPS 

I (Supportive of Plan Check & Inspection) $0 $0 
.ILLICIT CONNJ Facility Inspection 

DISCHARGE 10 & $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 

TOTALS $0 $1,535,715 

•installed 3 new storm drain lines with thirteen new catch basin inlets in 1999-2000 
Will install 2 new storm drain lines 2000/01 

Attributable PnH!Xisting 

to DAMP Program 

$0 $0 

$0 $0 

$0 $0 .. 
I 

$0 $2,700,000 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 $0 

$0 so 
I 

I $0 $0 
I 

I $0 $0 I 

I $475,000 $0 

$475,000 $2,700,000 
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Table 6.20 

City of Dana Point OPERATIONS AND MAINTENANCE 
Fiscal Analysis Summary 

DAMP 1999/2000 FY Costs Projected 2000101 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration I 
I 

(DAMP Section 2.0) $4,000 $13,564 $4,000 $12,763 
Litter Control 

$5,207 $20,829 $3,963 $15,853 
Recycling 

MUNICIPAL $0 $0 so $0 
ACTIVITIES Drainage Facility 

Maintenance so $97,522 $0 $47,437 
Catch Basin Stenciling 

$0 $2,071 $0 $4,000 
(DAMP Street Sweeping 

Section 5.0) $0 $45,953 $0 $100,859 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer I 

Management $0 $12,850 $0 $12,000 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness I $500 $0 $2,000 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $2,262 $0 $4,000 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Ch'eck & 'Inspection) $3,003 $10,010 $3,600 $12,000 
ILLICIT CONNJ Facility lns.pection 

DISCHARGE ID & $13,865 $0 I $6,000 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $84,000 $0 

I 
TOTALS $28,837 $202,799 $107,563 $204,912 ! 
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Table 6.21 

City of Dana Point FUNDING SOURCES 
Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected} ' 

GENERAL FUND 100 90 

I 

I 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

i 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 10 
User Fees for Recycling and Hazardous Waste Collection. (Measure M) 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 

) 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

n 
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City of Fountain Valley 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0} Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

IWCITCONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.22 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

0 0 0 a 

a a a a 

a 0 0 0 

0 0 0 0 

0 0 0 a 

a 0 0 a 

0 a I 
0 0 

I 

0 0 0 0 

0 0 0 0 

0 0 a a I 

0 0 0 0 

a 0 a 0 

0 0 0 0 

0 a ! 0 0 

0 0 0 a 
-

0 0 0 0 

$0 $0 $0 $0 'I 

) 

0017069



• 

~ ... / 

• 

City of Fountain Valley 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

·Management 

PUBLIC Non point Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ FI\Cilily Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP See.10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.23 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 ' $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

so $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 so so $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

so so $0 $0 

$0 so $0 $0 
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City of Fountain Valley 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.24 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

0 0 

I 

0 0 

User Fees for Recycling and Hazardous Waste Collection. I 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit-Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Stenn Drain Maintenance Fee 0 0 

TOTALS (must add up to 100%) 0 0 

' 

' 
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Table 6.25 

• City of Fullerton 
Fiscal Analysis Summary · 

CAPITAL COSTS 
(land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 so $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL so $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

so so $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental I 

Performance so $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

I 

INFORMATION Pollution Awareness $0 so $0 $0 
DAMP Household Hazardous I 

(Section 6.0) Waste Collection so $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

i 
(Supportive of Planning, etc.) $0 $0 $0 $0 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

.DISCHARGE ID & so $0 $0 $0 
I 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections so $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 

• 
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Table 6.26 

City of Fullerton 

Fiscal Analysis Summary 

OPERATIONS .AND MAINTENANCE 0 
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $15,816 $0 $16,300 
Recycling I 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $473,280 $0 $487,500 
Catch Basin Stenciling 

Included Above I $0 $0 Included Above 
(DAMP Street Sweeping I 

I 
Section 5.0) $0 $453,910 $0 $467,500 I 

Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $95,070 $0 $97,900 
Pesticide & Fertilizer 

I 

Management $124,470 $0 $126,740 $0 
PUBLIC N_onpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 so $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

I (Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE 10 & $0 $0 $0 $0 
ELIMINATION Other' Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 so $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 
I 
I 

TOTALS $124,470 $1,038,076 $126,740 $1,069,200 i 

• 
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Table 6.27 

Fullerton FUNDING SOURCES 
Fiscal Analysis Summary 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 1 1 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING lTEM 
I 

GAS TAX 

SPECIAL DISTRICT FUND 11 11 
: 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 
Benefit Assessment 80 80 

Fleet Maintenance Fund 
Community Services District 

Used Oil Grant 
Water Fund 

Sewer & Storm Drain Maintenance Fee 8 8 

TOTALS (must add up to 100%) 100 100 
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City of Garden Grove 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

{DAMP Section 2.0) 
litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.28 

CAPITAL COSTS 
(land, large equipment, and structures) 

I 1999/2000 FY Costs I Projected 2000/01 Costs I 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 so $0 I 

$0 $0 $0 $0 

$0 $0 $0 $0 
I 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 so $0 $0 

$0 $0 $0 $0 

$0 $0 so $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

so so $0 $0 

$0 $0 $0 $0 

$0 $0 so $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 so $0 
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City of Garden Grove 

Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Sourc& 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportiv& of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE 10 & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

*Figures are costs estimates 

Table 6.29 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre~xisting Attributable Pre-existing 
to DAMP Program to DAMP Program 

$5,250 $0 $5,648 $0 
I 

$0 $0 $0 $0 

$0 $11,848 $0 $13,310 

$0 $148,967 $0 $210,741 

$550 $0 $550 $0 

$0 $426,759 $0 $439,871 
' 

$0 $0 $0 $0 

$0 $64,318 $0 $78,371 

$5,000 $0 $5,000 $0 

$500 so $500 $0 

$0 $46,170 $0 $54,398 
• * 

$7,955 $0 1: $5,740 $0 . 
' . 

$4,546 $0 $3,279 $0 

$1,048 $0 $1,573 $0 

$524 $0 $787 $0 

$35,000 $0 $30,000 $0 

$60,373 $698,062 $53,077 $796,691 
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City of Garden Grove 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECJAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.30 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-2001 (Projected) 

53 51 

29 26 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 
Benefit Assessment 

Fleet Maintenance Fund 
Community· Services District 

Used Oil Grant 6 6 
Water Fund 12 17 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

' 
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City of Huntington Beach 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Utter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

. Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(OAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

• Diversion of Pump Stations to Sewer Facilities 

Table 6.31 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing I Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

I $0 $0 $0 $0 

$0 $0 $0 $0 .. 
$200,000 $83,500 $50,000 $284,000 

$0 $0 $0 $0 

$0 $0 $0 $0 

' 

$0 $0 I $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 so $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

so $0 $0 $0 

so $0 $0 $0 

$0 $0 $0 $0 

$200,000 $83,500 $50,000 $284,000 
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City of Huntington Beach 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(CAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

I Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

RECUJRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CON NJ Facility Inspection 

DISCHARGE 10 & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

• Includes urban runoff studies 
... Included in recycling program 
..... Not tracked as separate costs 

Table 6.32 

OPERATION AND MAINTENANCE COSTS 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$250,000 $900,000 $200,000 $900,000 

$0 $15,000 $0 $15,000 

$0 $2,200,000 $0 $2,200,000 

$630,000 $1,200,000 $500,000 $1,200,000 

$1,000 $0 $1,000 $0 

$375,000 $560,000 $385,000 $600,000 

$0 $0 $0 $0 

$10,000 $1,100,000 $10,000 $1,200,000 

$3,000 $0 $3,000 $0 . . 
$1,500,000 $0 $500,000 $0 

$0 ... $0 ... 
$2,000 $0 $5,000 $0 

$5,000 $0 $15,000 $0 

$0 $0 $0 $0 

$7,500 $0 $10,000 $0 

.++ $0 .... $0 

$2,783,500 $5,975,000 $1,629,000 $6,115,000 

) 
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City of Huntington Beach 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX I CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.33 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

100 100 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management ' 

Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 
i 

I 
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City of Irvine 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 
' Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Poilution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other. Efforts to Identify & 
' (DAMP Sec. 10.0J Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

! 
I 

Table 6.34 

CAPITAL COSTS 
(land,-large equipment, and structures) 

1999(2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 
11 I 

$0 $0 so $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

I 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

so $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$243,650 $0 $114,700 $0 

$243,650 $0 $114,700 $0 
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Table 6.35 

City of Irvine OPERATIONS AND MAINTENANCE 
Fiscal Analysis Summary 

DAMP 1999nooo FY Costs I Projected 2000101 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration ' 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

I 
' $0 ' $0 $0 $0 ' 

Recycling 

MUNICIPAL $0 $505,984 $0 $505,984 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $5,000 $0 $5,000 
(DAMP Street Sweeping 

Section 5.0) $0 $661,792 $0 $661,792 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $3,000 $0 $3,600 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS * * 

(Supportive of Planning, etc.) $6,000 $0 $6,000 so 
REQUIRING CONSTRUCTION BMPS 

.. .. 
(Supportive of Plan Check & Inspection) $8,000 $0 $9,600 $0 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & so $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec:. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $17,000 $1,172,776 $19,200 $1,172,776 

·Assumes 1 hour of Engineering @ $75.92/hour, 2 hours of Planning @ $85.70/hour, and 2 hours of Inspection @ 
$68.35/hour - for each of 36 projects 
"*Assumes static Planning 20% increase to spill response plus Inspection and Plan Check 
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Table 6.36 

City of Irvine FUNDING SOURCES 
Fiscal Analysis Summary 

FUNDING PERCENT AGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1998-99 1999-00 (Projected) 
I 

I GENERAL FUND 

UTILITY TAX/ CHARGES 

:1 

I 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) I 

User Fees for Recyding and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

I Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 0 :I 0 

(j 
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City of La Habra 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

' 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

IWCITCONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

l(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.37 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable P~xisting Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 I 

so $0 $0 $0 
I 

$0 $0 $0 $0 
I 

$0 $0 $0 $0 

$0 $0 $0 $0 
I 

$0 $0 $0 $0 
I 
I 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$40,000 $6,000 $40,000 $6,000 

$0 $20,000 $0 $20,000 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 . $200,000 $0 $200.000 

$40,000 $226,000 $40,000 $226,000 
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Table 6.38 

City of La Habra 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE 0 
DAMP 199912000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre.existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Utter Control 

$0 $0 $0 $120,100 
Recycling 

MUNICIPAL $0 $275,500 $0 $500,000 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $10,000 
Catch Basin Stenciling 

$600 so $600 $0 
{DAMP Street Sweeping 

I 

Section 5.0) $0 $200,000 $0 $210,000 
Environmental 

Performance $0 $0 $0 $0 
Public Property&. Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $3,300 I $0 $4,000 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Ha:uirdous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 so I $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
lLUCIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0J Eliminate Illicit Connections $2.200 $0 $2,300 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 I $0 $0 '1 

TOTALS $2,800 $478,800 I $2,900 $844,100 

• 
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Table 6.39 

• City of La Habra 

Fiscal Analysis Summary 

FUNDING SOURCES 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 100 I 100 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 
Recycling is part of customer Recycling is part of customer 

billing billing 

GAS TAX 
I 

' 
SPECIAL DISTRICT FUND ' 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management ' 

Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District ' 

Used Oil Grant 
Water Fund 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 
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Table 6.40 

City of La Palma 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) 0 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable ':'re-existing Attributable Pre-existing 
to DAMP Program to DAMP Program I 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $500 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $2,000 $0 $2,000 
.Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 i $0 $0 
Pesticide & Fertilizer 

Management $0 $500 $0 $1,500 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

I (Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

', 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 
' 

$0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & ' $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 so 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $3,000 $0 $3,500 

• 
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Table 6.41 

City of La Palma OPERATIONS AND MAINTENANCE 
Fiscal Analysis Summary 

DAMP ' 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable ?,re-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 so $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 I $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $55,600 $0 $55,100 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $74,000 $0 $74,000 
I 

Environmental 
i Performance $0 $0 $0 $0 

Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $8,500 $0 $1,200 
PUBLIC Non point Source 

INFORMATION Pollution Awareness $0 $0 I $0 $0 
DAMP Household Hazardous i 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS so $138,100 $0 $130,300 
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Table 6.42 

City of La Palma FUNDING SOURCES 
Fiscal Analysis Summary 

FUNDING PERCENT AGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 85 85 

I 

UTILITY TAX/ CHARGES 

I 
SEPARATE UTILITY BILLING ITEM 

I 

GAS TAX 15 15 

SPECIAL DISTRICT FUND 
I 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

) 
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City of Laguna Beach 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

i (DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Housenold Hauirdous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Cneck & Inspection) 

,ILLICIT CONNJ Facility Inspection 

DISCHARGE 10 & 

ELIMINATION Other Efforts to Identify & 

(DAMP See. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.43 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 so $0 

$0 $0 $0 $6,500 

$0 $2,680 $0 $0 

so $0 $0 $0 

$0 $0 $0 $0 

$0 $4,000 $0 $0 

$0 $3,000 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 I 

i 

$0 $75,000 I $0 $200,000 

$0 $84,680 $0 $206,500 
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City of Laguna Beach 

Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
·Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

I 

Table 6.44 

OPERATIONS AND MAINTENANCE 

1999nooo FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to,DAMP Program to DAMP Program 

so $0 $0 $0 

$0 $0 $0 $0 

$0 $445,370 $0 $454,410 

$0 $95,000 $0 $100,000 

$0 $0 $0 $0 

$0 $68,300 $0 $71,000 

$0 $0 $0 $0 
I 

$0 $6,900 I $0 $10,000 

$0 $55,500 $0 $57,000 

$0 $0 $0 $0 . 
$0 .$62,000 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $733,070 $0 $692,410 

~e City's HHW Collection Program is a bi-annual program, and was significantly augmented in June, 2000. 

i"' 

I 

' 

(' 

0017091



0 

1; 

' 
' 

• 

City of Laguna Beach 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX I CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.45 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

90 90 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit.Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 10 10 

TOTALS {must add up to 100%) 100 100 

: 
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City of Laguna Hills 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0} 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chel!'lical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Ch'eck & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE 10 & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0J Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.46 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000101 Costs 

Attributable PnH!xisting Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

(j 
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City of Laguna Hills 

Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONN) Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(OAMPSec.10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.47 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $3,000 $0 $3,000 

' $0 $0 $0 $0 

$7,509 $0 $10,000 $0 

$5,000 $0 $0 $0 
' 

' $0 $98,000 $0 $100,000 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$12,509 $101,000 $10,000 $103,000 
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City of Laguna Hills 

Fiscal Analysis Summary 

DAMPFUNrnNGSOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.48 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

100 100 

' 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community· Services District 
Used Oil Grant 

Water Fund 
I 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 i 
I 

0 
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City of Laguna Niguel 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

· Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE 10 & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.49 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

so $0 $0 $0 

! 

! $0 $0 $0 $0 

so so so $0 

$10,000 $100,000 $38,000 $100,000 

$0 $0 so $0 

$0 $0 $0 $0 

$0 $0 $200,000 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 
! 

$0 $0 $0 $0 

$1,000 $0 $2,000 $3,000 
I 

$0 $0 $0 $0 

$0 $0 $0 $0 

$11,000 $100,000 $240,000 $103,000 
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City of Laguna Niguel 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

{DAMP Section 2.0) 
litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE 10 & 

ELIMINATION Other Efforts to Identify & 

(DAMP See. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

' 

' 

I 

I 

Table 6.50 

OPERATIONS AND MAINTENANCE 0 
1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre~xisting 
to DAMP Program to DAMP Program 

$40,000 $2,000 $20,000 $2,000 

$0 $7,800 $0 $7,800 I 

$0 $0 ! $0 $0 

. $113,386 $0 $4,000 $0 

$400 $0 $500 $0 

$0 $62,755 $18,000 $62,755 

$0 $0 $110,000 $0 

$0 $1,000 $0 $600 

$0 $1,000 $0 $1,000 

$2,000 $0 $1,000 $0 

$0 $0 $0 $0 

$0 Yes (no cost) $0 Yes (no cost) 

$3,000 Yes (no cost} $4,000 Yes {no cost) 

$0 $0 $0 $0 

$0 $0 I $0 $0 

' 

$0 $0 $0 $0 
I 

$158,786 $74,555 $157,500 $74,155 I 

• 
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City of Laguna Niguel 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.51 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

20 20 

' 

65 65 

User Fees for Recycllng and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 15 15 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS {must add up to 100%) 100 100 
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City of Lake Forest 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP See. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.52 

CAPITAL COSTS 
(land, large equipment, and structures) 0 

1999/2000 Projected 2000101 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 
', 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 I $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

' $0 $0 $0 $0 i 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

• 
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Table 6.53 

• City of Lake Forest 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $2,950 $10,327 $3,251 $13,960 
Litter Control 

$0 $56,206 $0 $112,312 
Recycling 

MUNICIPAL $57,310 $0 $60,000 $0 
ACTIVITIES Drainage Facility 

Maintenance $29,563 $56,206 $45,354 $74,108 
Catch Basin Stenciling 

I 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response so $0 $0 $0 
Pesticide & Fertili2:er 

Management $0 $33,354 $0 $53,696 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $16,500 $0 $18,000 $0 
DAMP Household Hazardous 

(Section 6.0} Waste Collection $14,793 $0 $19,500 $0 
REQUIRING NEW DEVELOPMENT BMPS 

) (Supportive of Planning, etc.} $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $402 $0 $1,000 $0 
ELIMINATION Other 'Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $704 $0 $500 $0 I 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $122,222 $156,093 $147,605 $254,076 

• 
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Table 6.54 

City of Lake Forest 

Fiscal Analysis Summary 

FUNDING SOURCES 0 
FUNDING PERCENTAGES 

DAMP FUNDING SOURCES FISCAL YEAR 
! 

FISCAL YEAR 
1999-2000 2000-01 (Projected) 

GENERAL FUND 10 10 

UTILITY TAX I CHARGES 

SEPARATE UTILITY BILLING ITEM 

' 

GAS TAX 90 90 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 
Benefit Assessment 

Fleet Maintenance Fund 
Community Services District 

Used Oil Grant 
Water Fund 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%} 100 100 

• 

0017101



• 

• 

City of Los Alamitos 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6 .. 55 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable PnH!xisting Attributable Pre-existing 

to DAMP Program lo DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 
' 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 so $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

so $0 $0 $0 

$0 $0 $0 $0 
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City of Los Alamitos 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CON NJ Facility Inspection 

DISCHARGE 10 & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.56 

OPERATIONS AND MAINTENANCE 0 
1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP, Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $5,000 $0 $5,000 

so $0 $0 $0 

$0 $51,000 $0 $51,800 

$0 $0 $0 $0 

$0 $1,500 $0 $1,500 
I I 

$0 $5,000 $0 $5,000 

$0 $0 $0 $0 
I 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 ! 

$0 $0 $0 $0 

$0 $62,500 $0 $63,300 

• 
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City of Los Alamitos 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify} 

Table 6.57 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR I FISCAL YEAR 

1999-2000 2000-01 (Projected) 

100 100 

I 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
I 

Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant I 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

I 
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City of Mission Viejo 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Non point Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CON NJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMPSec.10.0J Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

I 

' 

Table 6.58 

CAPITAL COSTS 
(land, large equipment, and structures) 0 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

I to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 so 

$0 $0 $0 $0 

$2,500 I $0 $10,000 $0 

$5,000 $0 $20,000 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$5,000 $0 $5,000 $0 

$12,500 $0 $35,000 $0 

• 
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City of Mission Viejo 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 
! Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

[DAMPSec.10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.59 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

--

I 

$65,013 $0 $61.463 $0 

$0 $11,735 $0 $20,000 

$0 $0 $0 $0 

$215,270 $645,800 $152,500 $457,500 

$0 $0 $0 $0 

$0 $240,278 $0 $320,000 

$0 $0 $0 $0 

$0 $2,152 $0 $5,000 

so $425 $0 $1,835 

$0 $0 $0 $0 

$0 $0 $0 $0 

$9,500 $0 $10,000 $0 

$5,000 $0 $5,000 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$5,000 $0 $10,000 $0 

$299,783 $900,390 $238,963 $804,335 
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City of Mission Viejo 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX I CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.60 

FUNDING, SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 ' 2000-01 (Projected) 

85 85 

I 

15 15 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

' 

I 

0017107



• 

' 

• 

City of Newport Beach 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 
Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE 10 & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.61 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $235,000 $0 $0 

$0 $0 $0 $0 

$0 $105,000 $0 $110,000 
I 

l $0 $0 $0 $0 

$0 $8,000 $0 $8,500 

' 
$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

' $0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $348,000 $0 $118,500 I 
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City of Newport Beach 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

· Management 

PUBLIC Non point Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ F"cility Inspection 

DISCHARGE 10 & 

ELIMINATION Other Efforts to Identify & 

(DAMPSee.10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

I 

Table 6.62 

OPERATIONS AND MAINTENANCE 0 
1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$40,000 $0 $40,000 $0 

$0 $349,000 $0 $352,000 

$0 $630,000 $0 $742,860 

so $185,000 $0 $190,000 
I 

$0 $1,200 $0 $1,200 

$0 $345,000 $0 $355,000 

$0 $42,000 $0 $42,000 

$0 $15,000 so $1,500 

$0 $3,000 $0 $3,000 

$3,500 $3,500 $3,500 $0 

$0 $4,000 $0 $4,000 

$0 $2,500 $0 $2,500 ) 

$0 $2,500 $0 $2,500 

$18,000 $0 $18,000 $0 

$7,000 $0 $8,000 $0 

$0 $0 $0 $0 

$68,500 $1,582,700 $69,500 $1,696,560 

• 
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City of Newport Beach 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX I CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.63 

FUNDING SOURCES 

FUNDING PERCENT AGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected} 

100 100 

i 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 
Benefit'Assessment 

Fleet Maintenance Fund 
Community Services District 

Used Oil Grant 
Water Fund 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

I 

I 
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Table 6.64 

City of Orange CAPITAL COSTS 
Fiscal Analysis Summary . (land large equipment and structures) 

' ' DAMP 1999/00 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing 

to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0} $0 $0 
Litter Control 

$0 $0 
Recycling 

MUNICIPAL $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 
Catch Basin Stenciling 

. 
I $375 $0 

(DAMP Street Sweeping ** 
Section 5.0) $0 $417,500 

Environmental 

Performance $0 $0 
Public Property & Street 

Chemical Spill Response $0 $25,000 
Pesticide & Fertili:ier 

Management $10,000 $22,000 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 
DAMP Household Hazardous # 

(Section 6.0) Waste Collection $1,500 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 
ILLICIT CON NJ Facility Inspection /\ 

DISCHARGE ID & $16,750 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit. Connections $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 

TOTALS $28,625 $464,500 

• Program complete. Very few reapplications and new catch basins required 
... Replaced entire fleet (7: 4 brush/3 vacuum) 
# Non-grant reimbursed costs for used oil recycling 
" Increase from 1998-99 due to increased inspections 

Attributable PnHixisting 

to DAMP Program 

' 

$0 $0 

$0 $0 

$0 $0 

$0 $0 . 
$200 $0 

** 
$0 $150,000 

$0 $0 

$0 $25,000 

$10,000 $22,000 

$0 $0 
# 

$1,500 $0 

$0 $0 

$0 $0 
" 

$16,750 $0 

$0 $0 

$0 $0 

$28,450 $197,000 

0 
' 

I 

I 

/ 

• 
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Table 6.65 

• City of Orange 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE 

DAMP 1999/00 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre.existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $33,000 $6,000 $35,000 $6,000 
Litter Control 

$0 $75,000 $0 $75,000 
Recycling 

MUNICIPAL $0 $2,200,000 $0 $2,200,000 
ACTIVITIES Drainage Facility 

Maintenance so $215,000 $0 $215,000 
Catch Basin Stenciling 

$0 $1,250 $0 $250 
(DAMP Street Sweeping 

Section 5.0) $0 $649,000 ' $0 $650,000 
Environmental 

Performance $21,000 $113,500 $0 $115,000 
Public Property & Street 

Chemical Spill Response $0 $64,500 $0 $65,000 
Pesticide & Fertilizer 

Management $0 $13,500 $0 $15,000 
PUBLIC N_onpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous ' 

(Section 6.0) Waste Collection $109,500 $2,500 $110,000 $3,000 
REQUIRING NEW DEVELOPMENT BMPS 

' 
(Supportive of Planning, etc.) $0 $0 $0 $0 I 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $20,000 $0 $0 $22,000 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other' Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $10,500 $0 $12,000 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $183,500 $3,350,750 $145,000 $3,378,250 

1: State Grant Money 

• 
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Table 6.66 

City of Orange 

Fiscal Analysis Summary 

FUNDING SOURCES 0 
FUNDING PERCENTAGES ' 

DAMP FUNDING SOURCES ' FISCAL YEAR FISCAL YEAR 
1999-2000 2000-01 {Projected) 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

' 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 15 15 
Interest Earnings 
Sanitation Fee 75 75 

Benefit Assessment 
Fleet Maintenance Fund 10 10 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 
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Table 6.67 

0 
City of Placentia 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000101 Costs 

Cost 'Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP ·Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $2,266 $0 $2,575 $0 
Litter Control 

$0 $1,236 $0 $1,339 
Recycling 

MUNICIPAL $0 $0 $0 $0 ' 

ACTIVITIES Drainage Facility 

Maintenance $0 $5,150 $0 $6,695 
Catch Basin Stenciling 

I $0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $30,900 $30,900 $30,900 $103,000 I 

1environmental 

Performance $0 $0 so $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pe~ticide & Fertilizer 

Management $0 $4,120 $0 $4,635 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 so 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 so $0 
REQUIRING NEW DEVELOPMENT BMPS I 

(Supportive of Planning, etc.} $0 $0 ' $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $1,030 $0 $1,030 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $721 $0 $1,030 $0 
ELIMINATION Other Efforts to Identify & 

$515 $0 ' $1,030 $0 (DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS I $0 $0 $0 $0 

TOTALS $35,432 $41,406 $36,565 $115,669 

• 
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Table 6.68 

City of Placentia 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE 0 
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre.existing Attributable Pre.existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $22,660 $0 $25,750 $0 
Litter Control 

$0 $15,450 $0 $20,600 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility i 

Maintenance $0 $4,558 $0 $6,180 
Catch Basin Stenciling 

$8,755 $0 $8,755 $0 

' (DAMP Street Sweeping 

Section S.O) $103,000 $0 $103,000 $0 
Environmental 

Performance $0 $0 $0 $0 
' Public Property & Street 

Chemical Spill Response $0 $20,600 $0 $20,600 
Pesticide & Fertilizer 

Management $0 $3,090 $0 $3,090 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $1,545 $0 $1,545 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $6,695 $0 $72,100 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $1,339 $0 $1,545 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $5,150 $0 $6,180 $0 
IWCITCONNJ Facility Inspection 

DISCHARGE 10 & $7,210 $0 $8,240 $0 
ELIMINATION Other Etfons to Identify & 

(DAMP See. 10.0) Eliminate Illicit Connections $0 so $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $10,300 $5,150 $10,300 $5,150 

TOTALS $159,959 $55,543 $165,315 $127,720 

• 
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Table 6.69 

• City of Placentia 

Fiscal Analysis Summary 

FUNDING SOURCES 

FUNDING PERCENT AGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 33 33 ' 

UTILITY TAX I CHARGES 34 34 

SEPARATE UTILITY BILLING ITEM 
' 
' 

GAS TAX 33 33 

SPECIAL QISTRICT FUND 

OTHERS (Specify) 
User Fees for Recyding and Hazardous Waste Collection. 

' Integrated Waste Management 
Interest Earnings I 

Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 
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City of San Clemente 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

{Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(CAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.70 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

0 0 0 0 

0 0 0 0 

0 0 0 0 

247,566 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 
' 

0 0 0 0 

0 0 0 0 

a 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

247,566 0 0 0 

_) 
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City of San Clemente 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Contro I 

Recycling 

I MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP See. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.71 

OPERATIONS AND MAINTENANCE 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable l Pr-xisting Attributable Pre-existing 

to DAMP Program to DAMP Program 

I 

161,130 0 162,780 0 

0 0 0 0 

114,200 0 124,490 0 

108,762 0 ! 103,506 0 
I 

' 

18,127 0 17,251 0 

118,400 0 122,220 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 
' 

0 0 0 0 

0 0 0 0 

0 0 0 0 

0 0 0 0 

54,381 0 51,753 0 

0 0 i 0 0 

0 0 0 0 

575,000 0 582,000 0 
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Table 6.72 

City of San Clemente 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Wa.ter Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 

I 
I 

i 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

I 1999-2000 2000-01 (Projected} 

·20 21 
street sweepinq street sweepinq 

16 21 
solid waste fee solid waste fee 

I 

I 

.64 58 

100 100 

0 

I 

I 

• 
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City of San Juan Capistrano 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

' 
ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection} 

ILUCIT CONNJ Facility Inspection 

DISCHARGE 10 & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.73 

CAPITAL COSTS 
(land, large equipment, and structures) 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 so $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$10,000 $0 $10,000 $10,000 

I $10,000 $0 $10,000 $10,000 
I 

' 
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City of San Juan Capistrano 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenanc,e 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

· Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVl;LOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

I 

' 

Table 6.74 

OPERATIONS AND MAINTENANCE 0 
1999/2000 FY Costs Projected 2000101 Costs 

Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$2,000 $16,000 $2,000 $16,000 

Contracted $0 $0 $0 

$6,000 $18,500 $8,000 $18,500 

$600 $0 $2,000 $0 

$6,000 $62,000 $7,000 $69,000 

$5,000 $0 i $25,000 $0 

$500 $1,500 $500 $1,500 

$0 $11,000 $0 $11,000 

srno $0 $100 $0 

$0 $0 $0 $0 

$1,700 $0 $2,000 $0 ( ) 
$1,400 $0 $2,000 $0 

$300 $0 $15,000 $0 

$0 $0 $0 $0 

$500 $0 $700 $0 

$2.4, 100 $109,000 $64,300 $116,000 

• 
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City of San Juan Capistrano 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX./ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.75 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 
I 

70 86 

15 7 

15 7 

User Fees for Recycling a~d Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund I 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

I 
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Table 6.76 

City of Santa Ana CAPITAL COSTS 
Fiscal Analysis Summary (land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
· Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 .: 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Non point Source 

INFORMATION Pollution Awareness so $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

'1 (Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

' 
(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 

(~) 
I~ 
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Table 6.77 

• City of Santa Ana 

Fiscal Analysis Summary · 

OPERATIONS AND MAINTENANCE 

DAMP 1999/00 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP · Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $15,000 $0 $19,000 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $53,300 $0 $75,000 
Catch Basin Stenciling 

' $5,000 $0 $5,000 $0 ' 

(DAMP Street Sweeping 

Section 5.0) $0 $3,555,395 $0 $3,555,000 
Environmental 

Performance $13,313 $35,930 $13,312 $35,930 
Public Property & Street I 

Chemical Spill Response $0 $1,068,000 I $0 $1,125,150 
Pesticide&. Fertilizer 

Management $0 $162,426 $0 $163,000 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $6,600 $0 $6,800 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE 10 & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 so $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $39,913 $4,875,051 $44,112 $4,954,080 

• 
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Table 6.78 

City of Santa Ana 

Fiscal Analysis Summary 

FUNDING SOURCES 0 
FUNDING PERCENTAGES 

DAMP FUNDING SOURCES I FISCAL YEAR FISCAL YEAR 
1999-2000 2000-01 (Projected) 

GENERAL FUND 26 24 

UTILITY TAX/ CHARGES I 

I 

SEPARATE UTILITY BILLING ITEM 

' 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 
I 

74 76 
Benefit Assessment 

Fleet Maintenance Fund 
Community Services District 

Used Oil Grant 
Water Fund 

) 
Sewer & Storm Drain Maintenance Fee 

I 

I 

TOTALS (must add upto 100%) 100 100 

• 
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Table 6.79 

0 
City of Seal Beach 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land large equipment, and structures) 

' DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements I 
Attributable Pre-existing Attributable Pre..:xisting 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $7,000 $0 $7,000 
Recycling 

I 
MUNICIPAL so $166,000 $0 $166,000 
ACTIVITIES Drainage Facility 

Maintenance $0 $45,500 $0 $50,000 
Catch Basin Stenciling 

$0 $164 $0 $164 
I {DAMP Street Sweeping 

Section 5.0) $0 $98,000 $0 $99,000 
Environmental 

· Performance $3,000 $12,000 $3,000 $12,000 
Public Property & Street 

Chemical Spill Response $500 $0 $500 $0 
Pesticide & Fertilizer 

Management $0 $2,000 $0 $2,000 

' 
PUBLIC Nonpoint Source 

INFORMATION Pollu1ion Awareness $500 $0 $500 so 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $1,400 $0 $1,400 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $500 $0 $500 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $1,000 $0 $1,000 $0 
ILLICIT CONNJ Facility Inspection 

OISCHARGE 10 & $10,000 $0 $10,000 $0 
ELI Ml NATION Other Efforts to Identify & 

(DAMP See.10.0) Eliminate Illicit Connections $1,000 $0 $1,000 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $500 $0 $500 $0 

TOTALS $18,400 $330,664 $18,400 $336,164 

• 
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Table 6.80 

City of Seal Beach 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE 0 
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

I (DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 I 

ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $1,200 so $1,200 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
' REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
IWCITCONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & ' 

{DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $1,200 $0 $1,200 

• 
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Table 6.81 

0 
City of Seal Beach 

Fiscal Analysis Summary 

FUNDING SOURCES 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 100 100 
i 

UTILITY TAX I CHARGES 

SEPARATE UTILITY BILLING ITEM 
I 

,, 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

I 
Integrated Waste Management 

Interest Earnings 
Sanit.ation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
I 

Used Oil Grant 
Water Fund 

Sewer & Storm Drain Maintenance Fee 

I TOTALS (must add up to 100%) 100 100 

• 
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Table 6.82 

City of Stanton 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) n 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

{DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection so $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

{DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS. $0 $0 $0 $0 

• 
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Table 6.83 

• City of Stanton 

Fiscal Analysis Summary 
OPERATIONS AND MAINTENANCE 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs ' 

I 

Cost Elements Attributable Pre-existing Attributable P~xisting 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

I $0 $0 $0 $0 
Recycling 

MUNICIPAL so so $0 $0 
ACTIVITIES Drainage Facility 

i 

Maintenance $2,500 $2,500 $2,500 $2,500 I 
Catch Basin Stenciling I 

$1,000 $0 $1,000 $0 
(DAMP Street Sweeping 

Section 5.0) $88,000 $88,000 $88,000 $88,000 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $500 $0 $500 $0 
Pesticide & Fertilizer 

I . Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness so $0 $0 $0 
DAMP Household Hazardous 

' 
(Section 6.0) Waste Collection $0 $0 $0 $0 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $500 $0 $500 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $500 $0 $500 $0 

TOTALS $93,000 $90,500 $93,000 $90,500 

• 
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Table 6.84 

City of Stanton 

Fiscal Analysis Summary 

FUNDING SOURCES () 
FUNDING PERCENTAGES 

-
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

GENERAL FUND 100 100 
' 
' 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management I 

Interest Earnings 
Sanitation Fee 

Benefit. Assessment 
I 

Fleet Maintenance Fund 
Community Services District 

Used Oil Grant 
Water Fund 

' 

Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 I 100 

• 
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Table 6.85 

City of Tustin CAPITAL COSTS 
seal /l Fiscal Analysis Summary (land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable PnH!xisting Attributable Pre-existing 
to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 so $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 so 
Environmental 

Performance $0 $20,000 $0 $140,000 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 so $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP See. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $20,000 $0 $140,000 

• 
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Table 6.88 

City of Villa Park CAPITAL COSTS 
Fiscal Analysis Summary (land, large equipment, and structures) 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
I 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
(DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 

' 
Environmental 

Performance $0 $0 $0 $0 I 

Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

. Management $0 $0 $0 $0 
PUBLIC Non point Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 so $0 $0 
REQUIRING CONSTRUCTION BMPS ' 

' 
(Supportive of Plan Check & Inspection) $0 $0 $0 $0 

ILLICIT CON NJ Facility Inspection 

DISCHARGE 10 & so $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.D} Eliminate Illicit Connections $0 $0 $0 $0 
! BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 

(_) 
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Table 6.89 

• City of Villa Park 

Fiscal Analysis Summary 

OPERATIONS AND MAINTENANCE 

DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL so $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 so $0 $0 
Catch Basin Stenciling 

$0 $0 $0 $0 
{DAMP Street Sweeping 

Section 5.0) $0 $0 $0 $0 
Environmental 

i 
Performance $0 $0 $0 $0 

Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness $0 $0 $0 $0 
DAMP Household Hazardous 

{Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CON NJ Facility Inspection 

DISCHARGE ID & $0 $0 $0 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $0 $0 $0 $0 

• 
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Table 6.90 

City of Villa Park 

Fiscal Analysis Summary 

FUNDING SOURCES 0 
I FUNDING PERCENTAGES 

DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 
1998-99 1999-00 (Projected) 

GENERAL FUND 100 100 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 
I 
I 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 
User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 

• 
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• 

City of Westminster 
Fiscal Analysis Summary 

DAMP 
Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Non point Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

ILLICIT CONNJ Facility Inspection 

DISCHARGE 10 & 

ELIMINATION Other. Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.91 

CAPITAL COSTS 
(land, large equipment and structures) 

' 
1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 so $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

so $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 

$0 $0 $0 $0 
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City of Westminster 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Utter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Performance 

Public Property & Street 

Chemical Spill Response 

Pesticide &. Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

IWCITCONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL: PROJECTS 

TOTALS 

Table 6.92 

OPERATIONS AND MAINTENANCE \ 

1999/2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$25,000 $0 $25,000 $0 

$0 $208,180 $0 $208,180 

$0 $0 $0 $0 

$30,000 $5,400 $35,000 $5,400 

$7,000 $0 $7,000 $0 

$0 $243,000 $0 $245,000 

$0 $0 $0 $0 

$0 $12,000 $0 $12,000 

$0 $75,000 $0 $82,000 

$3,000 $0 $3,000 $0 

$23,500 $0 $30,000 $0 

I 

$3,000 $0 $3,000 $0 

$2,500 $0 $3,500 $0 

$0 $0 $0 $0 

$0 $0 $10,000 $0 

$28,000 $0 $40,000 $0 

$122,000 $543,580 $156,500 $552,580 
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• 

City of Westminster 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.93 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

100 100 

User Fees for Recycling and Hazardous Waste Collection. I 

Integrated Waste Management 
Interest Earnings 
Sanitation Fee 

Benefit Assessment 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 

TOTALS (must add up to 100%) 100 100 
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Table 6.94 

City of Yorba Linda 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land, large equipment, and structures) 0 

I DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 
to DAMP . Program I to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) $0 $0 $0 $0 
Litter Control 

$0 $0 $0 $0 
Recycling 

MUNICIPAL $0 $0 $0 $0 
ACTIVITIES Drainage Facility 

Maintenance $0 $0 $0 $0 
Catch Basin Stenciling 

I 

$3,000 $0 $3,200 $0 
(DAMP Street Sweeping I 

Section 5.0) $5,000 $0 $5,300 $0 
Environmental 

Performance $0 $0 $0 $0 
Public Property & Street 

Chemical Spill Response $0 $0 $0 $0 
Pesticide & Fertilizer 

Management $0 $0 $0 $0 
PUBLIC Non point Source 

INFORMATION Pollution Awareness $3,000 $0 $3,000 $0 
DAMP Household Hazardous I 

(Section 6.0) Waste Collection $0 $0 $0 $0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) $0 $0 $0 $0 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) $0 $0 $0 $0 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & $5,000 $0 $5,300 $0 
ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections $0 $0 $0 $0 
! BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS $0 $0 $0 $0 

TOTALS $16,000 $0 $16,800 $0 

• 
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• 

City of Yorba Linda 

Fiscal Analysis Summary 
DAMP 

Cost Elements 

Supportive of Program Administration 

(DAMP Section 2.0) 
Litter Control 

Recycling 

MUNICIPAL 

ACTIVITIES Drainage Facility 

Maintenance 

Catch Basin Stenciling 

(DAMP Street Sweeping 

Section 5.0) 

Environmental 

Perfonnance 

Public Property & Street 

Chemical Spill Response 

Pesticide & Fertilizer 

Management 

PUBLIC Nonpoint Source 

INFORMATION Pollution Awareness 

DAMP Household Hazardous 

(Section 6.0) Waste Collection 

REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 

REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 

IWCITCONNJ Facility Inspection 

DISCHARGE ID & 

ELIMINATION Other Efforts to Identify & 

(DAMP Sec. 10.0) Eliminate Illicit Connections 

BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 

TOTALS 

Table 6.95 

OPERATIONS AND MAINTENANCE 

1999(2000 FY Costs Projected 2000/01 Costs 

Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

$0 $0 $0 $0 

$12,000 $0 $12,500 $0 

$10,000 $0 $10,000 $0 

$25,000 $0 $25,000 $0 

$2,000 $0 $2,000 $0 

$95,000 $55,000 $95,000 $55,000 

$0 $0 $0 $0 

$0 $0 $0 $0 

$5,000 $5,000 $5,000 $5,000 

$2,000 $0 $2,000 $0 
I 

$2,000 $0 $2,000 $0 

$3,000 $1,000 $3,000 $1,000 

$2,000 $0 $2,000 $0 

$3,000 $0 $3,000 $0 

$2,000 $0 $2,000 $0 

$6,000 $0 $6,000 $0 

$169,000 $61,000 $169,500 $61,000 

0017140



I 

I 

City of Yorba Linda 

Fiscal Analysis Summary 

DAMP FUNDING SOURCES 

GENERAL FUND 

UTILITY TAX/ CHARGES 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 

SPECIAL DISTRICT FUND 

OTHERS (Specify) 

Table 6.96 

FUNDING SOURCES 

FUNDING PERCENTAGES 
FISCAL YEAR FISCAL YEAR 

1999-2000 2000-01 (Projected) 

75 75 

I 

I 

:1 

User Fees for Recycling and Hazardous Waste Collection. 

Integrated Waste Management 
Interest Earnings 

Sanitation Fee 

Benefit Assessment 2 2 
Fleet Maintenance Fund 

Community Services District 
Used Oil Grant 

Water Fund 
Sewer & Storm Drain Maintenance Fee 23 23 

TOTALS (must add up to 100%) 100 100 

0 

i 

I 

• 
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Table 6.97 

0 Grand Totals 
Fiscal Analysis Summary 

CAPITAL COSTS 
(land large equipment and structures) 

' 
DAMP 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre-existing Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DAMP Section 2.0) 2,266 0 2,575 0 
Utter Control i 

Qi 8,236 0 8,339. 
Recycling 

MUNICIPAL 0 1,876,171 0 249,000 
ACTMTIES Drainage Facility 

Maintenance 474,613 2,489,865 88,000 3,147,195 
Catch Basin Stenciling 

3,375 3,344 3,400 164 
(DAMP Street Sweeping 

Section 5.0) 337,600 653,400 36,200 464,000 
Environmental 

Performance 3,000 32,000 250,000 152,000 
Public Property & Street 

Chemical Spill Response 500 37,000 500 33,500 
Pesticide & Fertilizer 

Management 10,000 31,620 10,000 30,135 
PUBLIC Nonpoinl Source 

INFORMATION Pollution Awareness 3,500 0 3,500 0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection 2,900 0 2,900 0 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc.) 43,000 6,000 50,500 6,000 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 7,030 20,000 22,030 20,000 
ILLICIT CONNJ Facility Inspection 

DISCHARGE ID & 33,471 0 35,080 3,000 
ELIMINATION Other Efforts to (dentify & ! 

{DAMP Sec.10.0) Eliminate Illicit Connections 1,515 0 2,030 0 
BMPS INCORPORATED INTO PUBLIC I 

WORKS CAPITAL PROJECTS 259,150 275,000 605,200 410,000 

Total$ 1,181,920 5,432,636 1,111,915 4,523,333 

• 
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Table 6.98 

Grand Totals 

Fiscal Analysis Summary 
OPERATIONS AND MAINTENANCE 0 

DAMP ' 1999/2000 FY Costs Projected 2000/01 Costs 

Cost Elements Attributable Pre~xisting Attributable Pre-existing 

to DAMP Program to DAMP Program 

Supportive of Program Administration 

(DA.MP Section 2.0) 796,409 1,447,564 744,715 1,451,816 
Litter Control 

19,207 2,525,392 18,463 3,186,427 
Recycling 

MUNICIPAL 181,510 15,081,601 194,490 15,613,378 
ACTMTIES Drainage Facility 

Maintenance 1,312,237 5,466,985 1,141,428 5,185,163 
Catch Basin Stenciling 

73,277 11, 121 75,519 27,050 
(DAMP Street Sweeping 

Section 5.0) 848,400 13,434,624 1,008,220 13,726,042 
Environmental 

Performance 40,652 191,430 152,812 192,930 
Public Property & Street 

Chemical Spill Response 14,000 2,472,740 14,600 2,639,321 
Pesticide & Fertilizer 

Management 156,800, 2,088,171 164,740. 3,198,206 
PUBLIC I Nonpoint Source 

INFORMATION Pollution Awareness 1,541,551 3,500 543,645 0 
DAMP Household Hazardous 

(Section 6.0) Waste Collection 147,793 602,236 171,500 623,306 
REQUIRING NEW DEVELOPMENT BMPS 

(Supportive of Planning, etc:.) 43,356 26,148 47,085 21,305 
REQUIRING CONSTRUCTION BMPS 

(Supportive of Plan Check & Inspection) 60,099 31,856 54,659 50,904 
ILLICIT C:ONNJ Facility Inspection i ' 

DISCHARGE ID & 357,656 01 383,981 0 
ELIMINATION Other Efforts to Identify & 

{DAMP~- 10.0) Eliminate Illicit Connections 64,818 10,500 79,375 12,000 
BMPS INCORPORATED INTO PUBLIC 

WORKS CAPITAL PROJECTS 85,300 5,150 181,500 5,150 

Totals 5,743,065 43,399,018 4,976,732 45,932,998 

•• 
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Table 6.99 

• Grand Totals 

Fiscal Analysis Summary 

AVERAGE FUNDING SOURCES 

FUNDING PERCENTAGES 
DAMP FUNDING SOURCES FISCAL YEAR FISCAL YEAR 

1998-99 1999-00 (Projected) 

GENERAL FUND 65.6% 65.7% I 
I 

UTILITY TAX/ CHARGES 2.3% 2.0% 

SEPARATE UTILITY BILLING ITEM 

GAS TAX 8.7% 8.4% 
I 

i 

SPECIAL DISTRICT FUND 4.9% 4.8% 

OTHERS (Specify) 1.0% 1.5% 
User Fees for Recycling and Hazardous Waste Collection 0.0% 0.0% 

Integrated Waste Management 0.5% 0.5% 
Interest Earnings 0.0% 0.0% 
Sanitation Fee 5.0% 5.0% 

Benefit Assessment 2.7% 2.7% 
Fleet Maintenance Fund 0.3% 0.3% 

Community Services District I 0.5% 0.5% 
Used Oil Grant 0.3% 0.3% 

Water Fund 0.4% 0.6% 
Sewer & Storm Drain Maintenance Fee 6.8% 6.6% 

TOTALS (must add up to 100%) 99.2% I 99.2% 
' 

• 
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Table 6.100 Shared and Individual NPDES Stormwater Program 
Expenditures ( 1995-2000) 

Actual Shared Cost Total Individual Cost Expenditures 
Expenditures Attributable to DAMP 

1995-96 $748,980 NIA 

1996-97 $809,602 $2,625,025 

1997-98 $945,241 $2,634,848 

1998-99 $758,439 $3,470,398 

1999-00 $943,067 $6,924,985 

2000-01 $1,089,397 N/A 

• Total Individual Expenditures represent only those costs attributable to the DAMP 
.. The 2000-01figure is a projected expenditure estimate 

0 

• 
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• • 
Figure 6.1 Shared and Individual NPDES Stormwater Program Expenditures (1995-2000) 
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7.0 PROPOSED PLAN OF ACTIVITIES 

The 2000 DAMP, which is being submitted as Volume 2 of 4 of the ROWD, represents the 
Permittees proposed plan of activities. The plan proposes a wide range of continuing and 
enhanced Best Management Practices (BMPs) which will be implemented over Third Term 
Permit period. Within each section of the DA1vfP, there is a discussion regarding the 
regulatory requirements, the development, implementation, modifications and performance 
commitments for the program element. In order to develop an effective NPDES 
Stormwater Program, careful consideration was given to the objectives and importance of 
each element. 

- 67 -
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APPENDIX 3.1 
/ 

REPRESENTATIVE PUBLIC EDUCATION MATERIALS 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

COUNTY OF ORANGE 
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~ORTATION 
AND HANDLING 

· A maximum of 15 gallons or 125 pounds 
may be transported per vehicle, per 
trip (Department of Transportation 
regulation). 

· Materials should be in original con
tainers (except motor oil, fuels and 
antifreeze). 

· All containers must have lids, be 
sturdy, non-leaking, and protected 
from breakage. 

· Do not combine types of waste. 

· Do not mix oil-base paint with latex 
paint. 

· Dry out empty paint cans and discord 
in regular trash. 

· If you wish to have a container re
turned (i.e. oil containers and boxes/ 
crates used to transport materials), 
please notify the attendant in ad
vance. Some containers may not be 
returnable. 

Wf-N 5HCJ> , . - Ya.J DRCP? 

VISIT THE 
STOP & SWAPI 

, A unique and FREE program 
that allows you to drop off 

household, yard, and car care 
products you no longer need 
and pick up others you can use. 

Currently available at the 
Anaheim and Irvine loca
tions only. (Tuesday through 

Saturday, 9 a.m. to 1 p.m.) 

FOR MORE INFORMATION ABOUT 
THE HOUSEHOLD HAZARDOUS 

WASTE COLLECTION PROGRAM AND 
THE STOP & SWAP CALL: 

(n4) 834-6752 

Or see our webiste: www.oc.ca.gov/iwrnd 

(J Orange County R.ecyclesl 

Printed on recycled paper. 

• 

Integrated JL 
Management Department 

• 

DISPOSAL OF 
HOUSEHOLD 

HAZARDOUS WASTE 

Household Hazardous Waste 
Collection Program 
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DID YOU KNOW? 

· Most home, car, and yard care 
products can't be thrown in the 
trash? 

· Paint, used motor oil, and most 
cleaning products are considered 
to be 11hazardous waste"? 

· If these products are put in the 
landfill they can contaminate our 
groundwater? 

SO WHAT CAN YOU DO? 

EASY AS 1-2-31 

{'f~;·. Pack unwanted home, yard, 
~"~ and car care products in your 

car. 

t#2) Drive to the Household Haz
~ · ardous Waste Center closest 

to you. 

Sit in your car and fill out a 
simple form while an atten
dant removes the unwanted 
products. 

AND AWAY YOU GOI 
n 

LOCATIONS 

Tuesday through Sahrday 
9 a.m. to 1 p.m. 

except for rainy days and major 
holidays: Independence, Thanksgiving, 

Christmas.and New Years Days) 

j I ' ~·, • '• ' 

I,•• .r l j •• 

MATERIALS ACc.& I ED 

• Automotive products 
(antifreeze, motor oil, fluids) 

• Batteries (home and car) 
• Cosmetics 
• Herbicides 
• Hobby supplies 
• Household cleaners 
• Fuels 
• Medicines 
• Paints (latex and oil) 
• Paint products 
• Personal care products 
• Pesticides 
• Polishes and waxes 
• Pool and spa chemicals 
• Propane tanks from barbecues 
• Unused road flares 
• Wood preservatives 

WASTE NOT ACcB> I ED 

Ammunition Asbestos 
Biological Business-generated 
Explosives Radioactive 

Compressed gas cylinders 

f-\ 
* See reverse for Stop & ~ ..,.p in~o! 
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TAl<E 

ME 
Lr-._;::: .. -~ 
i,·,.~ 

\ · · W~ste Management will discard 
i your old trasli can(s). Place this 
i sticker on your trash can to be 
; discarded and place at the curb on 

your trash collection day. 

TAl<E 
ME 
G 

Waste Munagcinent will discard 
your old trash can(s). Place this 
sticker on yom trash can to be 

discarded 1\1\cl 11 tace at the curb on 
your nash collection day. 

• 0017153



LARGE BIN SERVICE 
For large household and yard projccls, special bin rental service is 
available. Please call the ·waste rvlanagemcnt Customer Service Center 
al (949) 642-1191 or (714) 558-7761 for rates and information. 

BULKY ITEM PICKUP 
Each household is cnlitlecl to two free bulky item pickups each year. We 
will collect up to four large items or 20 plasLic bags of rduse per pickup 
(hags not to exceed 50 pounds). 13ulky items im:lude large, harcl-t.o-hancllc 
items such as furniture, 1rntjor appliances, and other household items that 
require two individuals to move. To schedule your free bulky item pickup, 
please call the Waste Management Customer Sc1vice Center at (949) 642-U9l 
or (7.14) 558-7761. 

HOUSEHOLD HAZARDOUS WASTE 

The Count)' of Orange operates regional household hazardous waste col
lect ion centers for homeowners Lo Lake and dispose of their paint, oil, 
pesticides, cleaners, solvents, etc. The two centers for South County 
residents arc San Juan Capistrano and Irvine. For more information, call 
the County's Information Hotline at (714) 834-6752. 

CHRISTMAS TREE RECYCLING 
We will collccl and recycle Chrislnrns trees for the first two weeks 
following Christmas. Trees musl he placed at the curb no later than 
Friday, January 7, 2000. Trees longer than six feet must be cut in 
half. Please remove all tinsel, mcial ornaments and metal stands 
from trees. Flocked trees will be collccled but not rccyclccl. 

-

HOLIDAY SCHEDULE . 
Waste Collection docs not occur on 1hc following holidays: 

New Year's Day Memorial Day 
4th of July Labor Day 
Thanksgiving Day Christmas Day 

When any of these holidays is observed on a weekday, collections for 
the remainder of 1hc week arc delayed one day. 

V Printed on recycled paper WM 
WASTE MANAGEMENT 

Your New 
Expanded Recycling 

Program 

Presented by 
The County of Orange and 

Waste Management of 
Orange County 

• 
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---, 

Wdcome to I he Co11111y ,if Orc111ges 11cw cxpamled recycling pmgrm11. Tlie 
County of Orm1g<", lihc r,/1 citii•s mul rn1111tic.s in Ccll(forni11, i.~ l'C(fllircd 1,y 
.stoic law lo rcclucc the \V(1Slc ii S('11ds /_o la11,~(ills by 50 pcrn:11t hy the yc,11· 
2000. We 11cccl your hdp lo nccmnplish tlris gm,I. 

Ti>cf<1y Wcrs1c Mm111gc111c111 is bcgi111ri11g its new progrn111 l1y 11wld11g it more 
f.cmvenit:nt for you to recycle. \Ve <,,.c cloi11g thi.'i in tlrrec W(l)','i: 

• Providi11g you with <1 11cw rnrl lhat you will use for your lrnsh 
• J11crrnsi11g nxycli11g service from ev('I)' otl,er wccl1 lo every weell 
• Hcgi1111i11g c1 new green waste (ycml trimmings) 1·ecycli11g program for 

those cuslm11ers ,vlw gencrnle sig11!firnnc <11w11tities ,if green waste 

Best of till tlac,·e is no innease in mtes. 

We are ,·xcitcd ,11Jo11t the cxpwlll,~cl recycling 11rngrnm e11ul nre cm~ficlc11t that 
you wi/1 find tlu:. prngrc1111 wsy lo use "'"' co11ve11ienl for your lwuseltold. 
Please lcrlw er few 111i1111lcs l.o review tire i11fon11atio11 "bout tl,e new progmm 
we lwve ind11tlc,l in your Starter Kil. If ym, have w1y ,111esti01L~, please mil 
the \Versie Mm111gc111rnt Customer Service Center ot (949) 642-1191 or 
(714) .5.58-7761. . 

Thm1fr you for your hdp i11 <rssisling ilrc Co1111ty of Onmge in rc<1cl1ing its 
recycling gonls. 

Si11ccrcly, 

fc£.(4P 
Division Prcsiclc111 

YOUR NEW TRASH CAR".LUE LID) 
Each resident with curbside trash service will 
receive a new trash earl that. has a distinctive blue 
lid with "Trash" stamped on the lid to iclcntiry it. 
Based on the neighborhood you live in you will 
receive either a 64-gallon earl (equivalent. to TWO 
regular 32-gallon trash cans) or a 96-gallon cart 
(equivalent to TI-IREE regular trash cans.) If you 
need either a larger or smaller size art.er you have 
used the cart for a rcw 

I I II C S · Sorted rccyclahlc nrntcrlals wh11 wee <S, p ease ca our UStomer crv1ce will he made into new products 
Center at (949) 642-l l 9 l or (7 l 4) 558-776 l 
and we will exchange your cart al no charge. 
The trash cart is for household waste that 
cannot be rccyclccl. 

U.ECYOABLES (GREEN OR GRAY UD) 
Beginning next week yuu can put your 
recycling cart out every week. One of 
the biggest requests from County residents 
was that they want.eel to recycle more 
items and they wanted more frequent 
service. The expanded recycling program 
provides a solution for both requests. 

We are also expanding the list or material 
that you can recycle. You can now put the 
following materials in the recycling cart 
with the green or gray lid: 

• Newspapers 
• Cardboard 
• Mixed Paper 
• Junk Mail 

Cereal Boxes 
• Plastic Bottles 

• Magazines, Catalogs 
& Phone Books 

• Aluminum Cans 
• Steel/Tin Cans 
• Glass Food & Beverage 

Containers 

I.·, 
... " -~ 
. ' 

You no longer need to separate your newspapers within your rccydin; 
cart. All recycling materials can now be mixed together. And rcmembt 
ir it tears, recycle it. 

To avoid contamination, please do not place liquid or food waste, plai 
bags or styrofoam in t.he recycling cart. tr you arc not sure ii' a produ 
can be recycled please put it in the trash earl with the blue lid. 
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GREEN WASTE. ITS NEW! 

The expanded recycling program also includes a new ''Green \¥aste'' 
senice. Green waste is commonly referred to as yard trimmings, and 
includes the following: 

• Grass/Leaves • Garden Trimmings 
• Tree Branches • Green Plants/\Veeds 
• Wood Chips • Sawdust/Small Pieces of Wood 

How does it work? If you generate green waste, place the enclosed 
''Green Waste" stickers on vour old trash can(sf Please remember 
that green waste cans cann~t exceed 35-gallons or weigh more than 
50 pounds. 

Green waste can be put out for collection every week Plastic is a major 
contaminant of green waste. Do not place green waste in plastic bags. 
All of your green waste should be loose in the cans. Tree branches may 
be tied in 4-foot long bundles and placed next to your green waste cans. 

*Note: The County of Orange and Waste Management of Orange 
County have identified some areas outside the designated green waste 
collection areas. If you did not receive "Green Waste" stickers, you are 
located outside the "Green Waste'' sen...;ce areas and you may place 
green waste in your trash cart. 

L-

D 

REMINDER: Please place all items in the carts or cans. 
Can lids must dose to prevent spillage. 

-l . r 
f 
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. ···-·--··"'-··-· .. ------
( ~R&R would like to advise the residence of Rossmoor that we acknowledge the following 
' --.dolidays: 

New Years Day 
Memorial Day 

41hof July 
Labor Day 

Thanksgiving 
Christmas 

If one of these Holidays falls during the week (Monday-Friday). your pick-up will be 
delayed one day. If these Holidays fal] on the week end (Saturday or Sunday) your pick up 
day wilJ not be changed. 

Rossmoor Clean-up 
CR&R will have our annual bulky item clean-up on October 23, 1999 at 

Rossmoor Park on Pemberton St. The clean~up program will give you the opportunity to 
dispose of unwanted bu]ky items. Please put all items inside the dumpsters. Do not place 

· items on the ground outside the trash boxes. 

Saturday October 23Rn 8:00 AM to 2:00 PM 

Proof of residence in the Community of Rossmoor must be provided 
No h.1uroous waste: b.111eries. po,'11. paii,1 1h1nners. 1irc• or 011 

• 
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MBJE! B~~Ofl8Cg cgMJ1rga was a two year dream of the 
Environmental Education Team (made up of community members 
from Huntington Beach, Fountain Valley, and Rainbow Disposal). 

l'JBJE! B~~Oflacg cgMJ1rga is made from about 500 pounds of 
recycled materials, items that were at one time, someone else's 
trash! 

MBJE! B~~Of!J8Cg C)g11J1rga ,is constructed from: 
• Recycled aluminum 
• Rumber (a recycled tire and recycled plastic composite) 
+ Recycled melamine 
• Particle board (made from recycled wood product) 
• Recycled Polyethylene Terephthalate 

(a plastic from which soda bottles are made) 
• Recycled tin, and 
• Recycled, expanded polyvinyl chloride. 
• The featured garbage can holds more than 100 cubic feet of 

trash. 

IAJBJE! B~~Of/Ja~g cgMJtrga artist/designer is Rob Hardin, 
_owner/operator of Innovative Design, 17401 Nichols Street, 
Suite K, Huntington Beach, CA 92647. 

The recycled promotional items ins:ide the "garbage can" were 
generously donated by Adapt Consulting - The Environmental 
Resource Experts, 13618 Lemay Street, Van Nuys, CA 91401 

IAJIJJF B~~O>f/JIJJCg cgMJrrga was made possible by a grant from 
the California Department of Conservation, Division of Recycling.

1 
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~ DISPOSAL CO., INC. 

Cb. BOX 1026 • HUNTINGTON BEACH, CA 92647-1026 • PH: (714) 847-3581 FAX: (714) 841-4660 

RAINBOW DISPOSAL TOUR APPLICATION 

• 

NAME /ORGANIZATION: 

ADDRESS: 

CONT ACT PERSON: 

PHONE: ( ) ______ _ FA..,X: ( ) ______ _ 
ACTIVITIES OR OBJECTIVES OF ORGANIZATION: 

NON PROFIT: YES NO -- --
DA TES & TIME REQUESTED 

Date: Day Time: A.M. P.M. 
Date: Day Time: A.M. P.M. 
Date: Day Ti.me: A.M. P.M. 
Date: Day Time: A.M. P.M. 

APPROXIMATE NUMBER OF PEOPLE TO TOUR THE FACILITY: ______ _ 

"MRF" 
Ri\INBOW'S MATERIALS RECOVERY FACILITY 

INTERACTIVE EDUCATIONAL DISPLAY 

TOURS ARE CONDUCTED TUESDAY THROUGH THURSDAY 
10:00 A.M. TO 3:00 P.M. 

Tours are approximately one hour 
(Please arrive 10 minutes before your tour begins) 

Rainbow is located at: 
17121 Nichols St. 

Huntington Beach, CA 92647 

Your request will be answered within ten (10) days from receipt of this application 
If you have any questions please call: 

(714) 847-3581 
Sandra Jacobs Ext. 245 

or 
Ron Shenkman Ext. 230 

Thank you for your interest in Rainbow Disposal and the Environment ! ! 

PAINTED ON RECYCLED PAPER 6 
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RAINB,OW DISPOSAL 
SCHOOL TOUR APPLICATION •• 

DATE: TEACHER/S: ----------
SCHOOL: 
DISTRICT:--------- PHONE: 

FAX NO: 

DA TE/S REQUESTED 

Date: __________ Day: _________ Time: ___ a.m. ___ p.m. 
Grade/s: No. of Students: Adults: ____ _ 
Date: Day: _________ Time: ___ a.m. ___ ,p.m. 
Grade/s: No. of Students: Adults: -----

~~PLANET MRF'' 
RAINBOWS MATERIALS RECOVERY FACILITY 

INTERACTIVE EDUCATIONAL DISPLAY 

TOURS ARE CONDUTED TUESDAY, WEDNESDAY & THURSDAY 
FROM 9:30 A.M. TO 3:00 P.M. AND ARE APPROXIMATELY ONE (1) HOUR 

• Schools are limited to one (1) Back to Bach tour per month (two classes of 
30 to 34 Students). 

• _Two adults must accompany each class. Each class will be divided into two groups 

i 
I 

" 

• Bus will transport 30 to 34 students per trip (one class), drop off one group - return 
to school, pick up and transport second group - (Turn around time approximately 
one (I) hour). 'When second group arrives for tour - the first group will be picked up 
and transported back to school. The bus will then return for the remaining students. 

• Before Completing Form (if busing) contact your School Transportation Department for 
available dates and times. 

• Tour Requests will be confirmed promptly by FAX or mail. 
• Keep copy as a reminder. We will make every attempt to fulfill your requests. 

LOOKING FORWARD TO YOUR VISIT!!!! 
RAINBOW IS LOCATED AT: 

17121 Nichols St. 
Huntington Beach, Ca 9264 7 

Sandra Jacobs -Rainbow Disposal 
(714) 847-3581, Ext. 245 

Fax: (714) 841-4660 • 
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WHAT 
YOU 
PUT 

HERE 

! 

MA\\' 
WIND 

UP 
HERE 

SHOP WISELY> REDUCE WASTE ! 
CITY OF FOUNTAIN VALLEY RAINBOW DISPOSAL CITY OF HUNTINGTON BEACH 
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Don't be a Household Hazardous 
Waste Generator •.. 

You can make a Difference! 

DO YOU HAVE 

• u~ Motor OD 
• Old Paint 
• Solvents 
• Pesticides 
• u~ AutOmOdve B.alltfles 
• Household 0Hnlna Producu 
• Pool Chenkals 

IN YOUI HOHE1 

The County of Orange provides a FREE ... 
HOUSEHOLD HAZARDOUS WASTE 

COLLECTION CENTER 
located at: ~alnbow Disposal 

1 7121 Nichols St., Huntington Beach 
Hours: 9:00 A.M. to 1 :00 P.M. 

Tuesday thru Saturday 
For Hazardous Waste Information 

Call· (714) 834-6752 
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101 ·wASTE 
~J PREVENTION 

TIPS 

STOP TRASH 
BEFORE IT STARTS/ 

Many people believe that 
recycling is the only solution 
to the trash problem. While 
recycling can divert valuable 
materials from the landfill, it 
is only one part of an efficient 
Waste Management Program. 
Controlling waste, conserving 

landnll space and improving the 
environment requires the "3R's. 

Reduce I\"\, 
1)-.,;1111~ 
\(a <=7' Reeyele 

Lets start with "Reduce" 

Californians generate 
4.4 million tons of garbage 

each year. This equals 8 lbs. 
per person per day. Let's go one 

step further and think about how to 
reduce waste in the rust place by 

going to the source. 

Tl/INK 8£~0R£ YOU TOs.r!! 
I~ YOtrR£ NOT PR£V£NTINC WMT£ 

YOU'R£ WMTIPC R~OURt~!! 
LOOK AT WIIAT YOU BUY 

AND WIIAT YOU TIIROWAWAY! 

FOLLOW THE 
"STOP BUYING TRASH" 

CHECK LISTI/ 

Did you know that ~ackagi11g te~tegent~ 
go% of all wai:te'? 

• BUY R[CYCLW PRODUCTS W14n.J[V[R POSSIBL[ 
• Sll[CT PR0DUCT5! Wln4 MlfJIMAL PACKAGING 
• BUY IN BULK, [COfJOMY SIZ[5! & cm.1crnTRAT[S 
• AVOID DISPOSABLE DIAP[RS, J}·' 

AfJD PAPER PRODUCTS SUCH AS ... .: . .!:'.":.: 
PLAT1;5!, fJAPl<lfJS & TOWELS . ......, 

• BUY RtmLABLE ITEMS SUCl4 AS PENS & RAZORS 

Make something new from 
somethi. ng old .. ,, .,, .. . ~BU~B 

• REPAIR DURABLE PRODUCTS: t-').~~;g,.f'~· ~ 
• BORROW, RENT OR S:HARE ITEMS: .~: . ~ 

US:ED INrnEQUENTLY .!I • 

• US:E REUS:ABLE PRODUCTS: S:UCH As: S:PONGg:, 
CLOTH TOWELS!, DISHES!, UUNSILS!, CLOTH 
fJAPKltJS:, CUPS: & RAZORS: 

BE A PAPER SAVER 

• US:E BOTH S:IDES! or THE PAPER~'/·· 
• US:E GROCERY BA~ TO LINE fAiifS~~"~ 

HOUS:EHOLD TRMH CAtJS: ~~ o 
• MAKE tJOTE PADS: rnoM USED PAPrn 

o-

Give it away, don't 
throw it away "RBeyeln/' 

Many schools ~111d community gtou~g 
could benefit ftom tece;v;ng your U!:ed: 

• eto r1111Jc 
• TOYS 
• 800/(g 
• ~l/RII/TlJR{ 
• APPL/Alie~ & IJOR{ 

• DONATE BOO~ TO LIBRARJ[S!, ;..;:.·.i .. ·· . 
MAGAZltJ~ TO tJUR~lfJG HQMg:, 
SCHOOLS!, & rRl[fJDS 

• REUS:E PACl<AGlfJG MATERIAL AGAIPJ -
STYROJ:"OAM PEAfJUTS:, BUBBLE WRAP, 
WRAPPlfJG PAPER ETC. J:OR 

ZERO WASTE LUNCH ..-N.i$.f·~ 
• NO DISPOS:ABL~, USE LUfJCH BOX~ -:... -<: ·· 

OR rABRIC BACS: & CLOTH fJAPKINS: '.:\~iJ 9a::a:i 
.~-:: • fJO PREPACKAGED SlfJCJL~ 
srip.tl, SERVI NC CONTAINERS: J:OR 
~•- CHIPS:, DRIN~ rRUIT, ETC. 

• US:E TUPPERWARE OR RUBBERMAID TYPE 
- DURABLI.; CONTAINERS. 

• USE RHILLABLE THERMOS CONTAlfJERS: 

£ 
ENVIRONMENTAL EDUCATION TEAM 

Earth friendly ideas for a brighter future 
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HH WE'~£ THE 
MRFLIN~S! 

REPUCE, REUSE 
ANU RECYCLE! 

0017170



... 
... 

. .. 
• 

I, 

0 

-' 
' 

. 
I 

.. '
~

 

, • 

• 

0017171



July I. 1999 Volume VII. No 3 

IMPORTANT NOTICE 
NO DELAY IN TRASH COLLECTION TIDS JULY 4TH 

. This year the Fourth of July falls on a Sunday. Currently the County land.fills operate Monday through Saturday so you 
will not experience delay in trash service. On your normal collection clay, please place your trash/recyclables out at the 
curb for collection. 

PROPER DISPOSAL OF THE AMERICAN FLAG 
As we celebrate America's Independence this Fourth of July we may notice that the flags we display have 
become torn or tattered beyond repair. This past year the editors of Recycling News received a letter from 
a World War II Veteran regarding proper disposal of an American Flag. 

__,_The Orange County Veterans will forward the flags to the American Legion Post where they will be 
Disposed of in conformance with tradition and local laws. Please mail your old American Flags to: 

ORANGE COUNTY VETERANS 
SERVICE CENTER OFFICE 
1300 South Grand Avenue, building B 
Santa Ana, CA 92705 

TIPS TO REl\lIEMBER WHEN YOU'RE AT THE BEACH OR PARK 

Did you know that our oceans provide most of the planet's oxygen, moisture and weather ..... · · -·- ···;,-- ... :....-::_ __ 
patterns? Ev~ry year, the Center ofM. arine Conser:vation spons~rs a nationwide 3-hour beach j - '--.... ······~ .. 
clean-up, which has proven to be extremely effective. In 1987, m Texas alone, volunteers d 5ifp 
collected: 3 I, 773 plastic bags; 30,295 plastic bottles; 15,631 six pack rings; 28,450 plastic lids; { dRII' 
and 1,914 disposable diapers. And around the nation, the volunteer clean-up crew collected close ! 
to 2 million pounds of debris in just 3 hours. So next time you go to the beach or the park, · 
remember to bring a trash bag and before you leave try to spend a few minutes picking up any 
litter you find. If you are interested in beach clean-up activities, please contact the Center for 
Marine Conservation at (202) 429-5609 or the Surfrider Foundation at (800) 743-7873. 

IMPORTANT Y2K INFORMATION 

By December 31, 2000 your city will need to be in compliance with the regulations set forth by state law AB 939. As you 
are already aware, AB 939 is the state-mandated requirement for each City throughout California to diven 50% of their 
waste stream away from the landfill by the Year 2000. Over the past several years the Editors of Recycling News have been 
discussing the 50% goal and the importance of reducing your waste, recycling and buying recycled products. Over the next 
year, your city will evaluating the programs currently in place and will review new ideas to promote the goals or the state 
law. Keep up the good work! ! ! ! 

Holiday 
Collection 
Schedule 

We will not pick-up on these holidays: 
- New Years Day - Memorial Day - Independence Day - Labor Day - Thanksgiving Day - Christmas Day 

However, trash collection will resume one day later. 
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Each quarter the editor of Recycling News will be reviewing website and e-mail addresses on the Internet that may 
be of interest to our readers. The sites examine ways to reduce waste. avenues to reuse unwanted materials (such 
as donations to non-profit organizations), lists of recyclable material and directions to backyard composting. 

http://www. l 800c1eanup.com -
For information on clean-up projects throughout the state. 

http://www.envirofind.com -
To find information on all types o~ environmental businesses and other information. 

Solag Disposal, Inc. - www.solag.com 
Laguna Niguel - www.ci.laguna-niguel.ca.us 
San Clemente - www.cty.org/san-clemente/ 

County of Orange - www.oc.ca.gov/iwmd/ 
Dana Point - www.ci.dana-point.ca.us 
San Juan Capistrano - www.sanjuancapistrano.org 

For a "buy-back" or "drop-off' recycling center near you contact the Department of Conservation at 
1-800-RECYCLE (l-800-732-9253) or the California Integrated Waste Management Board at l-800-253-2687. 

FIND A NEW USE FOR AN OLD ITEM 

Have an old bike that needs fixing or a chair that is missing a leg? Or how about some other large item that needs 
some minor repairs? Before you throw that item away, why not give it to someone who could put it to good use? 
There are many organizations such as Goodwill Industri~s, Children's Hospital of Orange County (CHOC) and the 
Salvation Army that make it their business to bring new life to older, reusable items. In the spirit of goodwill and 
less waste, SOLAG Disposal, Inc. together with your City encourage you to contact these organizations before you 
throw a reusable item in the trash. For telephone numbers to these organizations, please look in the yellow pages 
under ''Thrift Shops." Also remember that your contribution may also be tax deductible. · 

• 
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October I, 1999 Volume VII, No. 4 

KEEP RECYCLING WORKING - AMERICA RECYCLES 
On November 13, California cities will have the opponunity to participate in the second annual America .. ~ '> 
Recycles Day - a national campaign design~d specifically t~ reinf~rce .public su~port of r~cy:!ing. Your j '?,.t. 

City, the County of Orange and SOLAG Disposal would hke to 'Keep Recycling Workmg. You can ~ ~ 

help by remembering to reduce. reuse, recycle and compost your waste. but most importantly ... purchase &. ~ 

products that contain recycled materials. By working together we can preserve our planet. promote a l)i ,,.,. 

healthier environment and secure the future of recycling. 
0

11'£MSf.~ 

SPECIAL GIVEAWAY 

To celebrate America Recycles Day, on Saturday. November 13 from 8:00 a.m. to 12:00 p.m. Tierra Verde Industries. 
a green waste recycling facility located in San Juan Capistrano, has offered to donate compost for use 

in your yard. Bring a shovel and a large container/bag to Federal Doc Loading. located on Alicia 
Parkway between Avila and Aliso Creek Road in the City of Laguna Niguel to collect the free 
compost material. _,:;:- ·~;.~ ·_·_· 

. : ~. 

FIND A NEW USE FOR AN:.OLifitE.M.-:':i::;;s~.:: 
: ·~:~~~f;~.~,.i~~-h~~;J, ,~-~; ~t·~· t~·:·:;·. 

Have an old bike that needs fixing or a chairm~~!{~~-!i¥l'!i..~Ji.§!"·about some other large item that needs some 
minor repairs? Before you throw that item a~~~fiic,ti~~~~SQJJieone wpo could put it to good use? There a· 

• .,. '!.• ....... ~.. ,, ·---~- .... """J!:? ,,:,r,::;:..,r, 

many organization such as Goodwill Industries{eh~~Js\~_os¢.tjil·of-Orange County (CHOC) and the Salvatio._ 
Anny that make it their business to bring new life' to:ol:eret'~~bie"items. In the spirit of goodwill 
and less waste, SOLAG Disposal, Inc. together w_i;tl(yo~·.~ity .ri:icourage you to contact these Mt 
organizations before you throw a reusable item~ th¢;~b:· F'.91: ~!~_phone numbers to these or other 
non-profit organizations. please look in the yellow·~~s, und~'."Thrift Shops," or you may contact ~I~ 
Solag Disposal for more information. Also remember.that yo~fuiitnbution may be tax deductible. ~~:, 

·. ·.:.·· ··7 ::.·;-::t~//{ ·-,:··· . 
ENVIRONMENTAL AWARD~:··; -·~~J -~:,<~::/\'~,..,:. 
The Cities of Dana Point, Laguna Niguel. San Clemente>San Jtiin Cap.istrano and the County of Orange would like to 
recognize the following businesses for their outstanding· efforis to reduce waste and recycle in their community: 

• • • • • _ Doubletree Guest Suites, Dana Point • Flex Foot, Inc. • Trade Winds Motel 
Unichem Industries, Inc. • Tall Mouse Arts & Crafts, Inc. • Auto Care 
Launderland • Mission Yamaha, Inc. • Saturn of San Juan Capistrano 

Each of these businesses are being recognized by their respective cities for their dedication to help keep 
, , • , • .. our environment clean and their commitment to recycling and source reduction. 

TRASH FRIENDLY WEBSITES 
Solag Disposal - www.solag.com 
www.choose2reuse.org - This website will give you 
valuable information and on-line resources to help 
in your efforts to re-use everyday items. 

Dana Point - www.ci.dana-point.ca.us 
Laguna Niguel ~ www.ci.laguna-niguel.ca.us 
San Juan Capistrano - www.sanjuancapistrano.org 
San Clemente - www.cty.org/san-clemente/ 
County of Orange - www.oc.ca.gov/iwmd/ ( 

Sally Swallo,· ~ San Juan '.:l 
Cupi~lrJno 

i Corky Coyote l La!!una Niguel 

Dann Dolphin~ 
DanaPoini ~ 

Selena Seal~ 
San Clemenie t, 

1\.: :-,, ,, 
-., 

DISPOSAL ~e SOLAG ~~1 
Quad Cities ~ 

_ Recycling Prog~m V' 

\ 
) 
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YES 

IS YOUR TRASH WEJGHIWG YOU OOWW"! 
Items that are too large to fit in your container are considered bulky-items. As a customer 
of SOLAG Disposal you are entitled to two bulky-item pick-ups per calendar year. at no 
extra charge. Almost anything that can be managed by a two-person crew will be picked up 
as a bulky-item. This includes old furniture, appliances, carpet, mattresses, water heaters, 
etc. Loose items need to be bagged or bundled, and no liquids or drums of any kind will be 
accepted. Before you put out large items to be landfilled, consider donating these items to 
a non-profit organization. If you would like more information about bulky-item pick-ups or 
non-profit organizations willing to pick-up your reusable items, please contact one of the 
customer service representatives at (949) 240-0446, Ext. I. 
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SEASONAL RECYCLING TIPS (Some thoughts) 
During this Holiday season remember that one of the biggest gifts you can give your children is a clean environment. Here are some 
of the ways you can recycle and reuse holiday leftovers. 

Tvpes of things that can be recycled include: 
Tin Jars Wrapping Paper Glass Containers Cardboard Boxes/Packaging 

Cannot be recvcled: 
Tinsel Bows/Ribbons Holiday Lights Styrofoam Peanuts• 

•=Clean Styrofoam packaging peanuts can be reused or are accepted at several packaging/delivering companies (such as Mail 
Boxes, Etc.), please check your local listings. 

Some products may not be recyclable in our program, but that doesn't mean they should go in the trash!!! Many nonprofit 
organizations arou!_!d the area can reuse your seasoned clothing, toys, exercise equipment. bicycles and other items. If you have any 
questions, please contact one of our customer service representatives at (949) 240-0446. 

RECYCLING YOUR CHRISTI\'lAS TREE IS AS EASY AS 1-2-3 .... 
Can you believe that the Holiday Season is already behind us? Well it's time again to recycle your Christmas Trees. Depending on 
where you live, collection of your trees will take place on your normal collection day during a two week period shortly after 
Christmas or after the New Year. Just follow these three simple steps: 

FIRST, please review the front of your bill for the dates of the curbside collection of your Christmas trees. 

SECOND, Remove all decorations, tinsel and stands (wood or metal) from the tree before collection. If your tree is over 8feet in 
height, please cut the tree in half. 

THIRD, Place your tree at the curb next to your container on collection day. On trash day a separate collection vehicle will pick 
up your Christmas tree. · · 

NOTE: Flocked trees or trees with nails, stands or ornaments cannot be recycled, but will be p_icked up and di.sposed of at the 
landfill. Please do your part to help recycle your trees. 

ITS !\'EVER TOO LATE TO RECYCLE OLD CHRISTMAS CARDS 
For the past 20 years St. Jude's Ranch for Children has recycled holiday, birthday, get well and all other occasion cards. St. Jude's 
Ranch is a non-profit home for abused and homeless children located in Boulder City, Nevada. People from across the United Scates 
and around the world send used cards to the Ranch. ·rn 1992 nearly one and a half million cards were cctllected. If you would like to 
recycle your Christmas cards, please send them to: 

St. Jude's Ranch for Children 
P.O. Box 60100 
Boulder City, NV 89006 

!fsendin'l by United Parcel Service, send 10: r. ~~,/~;i~~I 
SL Jude's Ranch fOf' Children ~ ai:.." A ·a. 
LOO St. Jude Street · J ~ · 1 . ; 

Boulder City, NV 89005 · i ..=- . ; ' 
~'l'W'!-"::S" C:Y"I. ·-:i.c-~ -

The Ranch requests that you send the front of cards only and please do not include cards that have writing or other markings. 

Co,ky Coyo~-· · · 
Laguna Nigel em Dana Dolphin 

Dana Point 

SOLAG ~ 
DISPOSAL ~,A 
Quad Cities ~~-

Recycling Progra~ 
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Unwanted Computer Parts - Help Your Communi:ty Recycle 
Recently there has been a lot of talk about the year 2000 
(Y2K) and the potential of imbedded computer chips 
disabling thousands of appliances. electronic products, etc. 
While the editors of Recycling News can neither confinn 
nor deny these repons. we would like to. request our 
customers' help to try and locate alternatives to disposing of 
these items in the landfill. If you or someone you know can 
direct us to a non-profit organization willing to accept these 
items or a remanufacturer that would be interested in 
securing this material, please contact our office in writing. 

• 

Some locations that may take old computers (via the internet) 
CALMAX - http://www.ciwmb.ca.gov/calmax 
Detwiler Foundation - http:/www.detwiler.org 
Goodwill lndusnies of Orange County -
http:/ocgoodwill.org/computer_donations.html 

More Trash Friendly Websites 
Solag Disposal. Inc. - www.solag.com 
County of Orange - www.oc.ca.gov./iwmd/ 
Laguna Hills - www.ci.laguna-hills.ca.us 
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April 1,2000 Volume VIII. No. 2 

•·· ~ lAIIT1ll' SAn ,... -, 
EARTH DAY CELEBRA.TION ~,"', "~\CElEBJl;- ;r/~ 

- 4u~ ,-.'\ ,, " ~ ~l"J> 41 
C_o_me celebrate Earth D~y with students and residents from the surroundi~g: commu- • .__ ~, ~,.":1... _;_~:_f j.l), / -J. 
mt1es. On Saturday, Apnl 22. 2000 from 8:00 a.m. to 12:00 p.m. your cay together -. .... ~\,\.. \ ,!;~ "" 
with SOLAG Disposal, Inc. will be hosting an Earth Day celebration and Children's ~v ~ 
Invention & Art Fair in the City of Laguna Niguel. 

INVENTION & ART FAIR: 

Bring the entire Family for a fun-filled morning including an Easter Egg Hunt (for children ages 
1-12), members of the local fire department, Environmental Booths, Invention and An Displays 
by local elementary students. 

Hey Kids: before you throw that object in the trash, think about other things you can do with it? 

D 

~j 
·-..C 

Every day hundreds of items are thrown into the trash that could have served a better or more use
ful purpose. Your City is sponsoring an Invention and Art Fair to determine the best way to reuse 
old items. Can you invent something that is used around the house, in the garage or at school? How 
about designing an art project that can be shared with your friends and family? We want you to be 
creative, serious or silly. Your idea could be anything from a floor mat, a napkin holder or thousand 
of other inventive ideas. Most important, we want you to have fun! Each entry in the Invention and 

Art Fair will be judged based on innovation, creativity and usefulness. The top three winners from each category 
(I(jndergarten - Second, Third - Fourth and Fifth - Sixth) will receive an award. All children participating i.n the 
Inventions & Art Show will receive recognition in the June 2000 Issue of Recycling News. Once your project is com
plete, call Dan Batty at (949) 240-0446 to reserve a spot at Earth Day 2000. To receive a free T-shirt, you must RSVP 
no later than April I 0, 2000. 

SPECIAL GJVE-A .. WAY 
To celebrate Earth Day, on Saturday, April 22 from 8:00 a.m. to 12:00 p.m. Tierra Verde 
Industries, a green waste recycling facility located in San Juan Capistrano has offered to 
donate compost for use in your yard. Bring a shovel and large container or bag to the site of the Earth Day Celebration 
in the City of-Laguna Niguel located on Golden Lantern and Camino Los Padres to collect the free compost material. 

TRASH FRIENDLY vVEBSITES 
Each quarter the editor of Recycling News will be reviewing website and e-mail addresses on the internet that may be 
of interest to our readers. The sites examine: ways to reduce waste, avenues to reuse unwanted materials (such as dona
tions to non-profit organizations), types of recyclable material and instructions for backyard composting. 

SOLAG Disposal - www.solag.com Dana Point - www.ci.dana-point.ca.us 
www.choose2reuse.org -This website will give you Laguna Niguel - www.ci.laguna-niguel.ca.us 
valuable information and on-line resources to help San Juan Capistrano - www.sanjuancapistrano.org 
in your efforts to re-use everyday items. San Clemente - www.cty.org/san-clemente/ 
ecoboard.cc - Alternative material for decks, County of Orange - www.oc.ca.gov/iwmd/ 
playground equipment. outdoor furniture. www.inkban.k.com - Ink cartridges 

Holiday 
Collection 
Sch"'dule 

We will not pick-up on these holidays: 
New Years • Memorial Day • Independence Day • Labor Day • Thanksgiving Day • Christmas Day 

However, trash coUection will resume one day later. 
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EARTHY SAYS, 

The beginning of the millennium is upon us ond we need your help. In 
1989 (eleven short yeors ago) all cities in the state of California were 
mandated to divert 50% of their waste stream away from the landfill 
by the end of the year 2000 (Public Resources Code 40000 et. seq,, 

l_)ter known as AB939). Your city has one of the most progressive pro
grams available in the state of California, however it is more important 
now than ever before to stop and look at what ttems are being placed 
in your trash or recycling containers. 

• 

Over the post several years the Editors of Recyclirrg News have been discussing 
the 50% goal and the importance of reducing your waste, recycling and buying 
recycled products. Over the next year, your city will be re.evaluating the pro
grams currently in place throughout your Gty and will review new ideas to help 
us achieve the state·mandoted goals. If you hove questions obout recycling or 
waste reduction, there is a detailed brochure that we would be happy to send to 
you (in English or Spanish) that will help explain the types of material thot con 
be recycled. Earthy soys, uKeep up the good work!" 
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WHAT DOES &OLAG DO WITH THE GREEN WASTE? 

Ooce green wasla ts collected br, SD118 Dlspo11I, 
II Is taken 10 a compoallAa racllltv. Al Iba 1aclll1V 
lhe rard waste Is shredded, ml11d with a balance 
or other oruanlc malerlal and placed In rows ror 
composlinu. 

HOW DOES GHEEN WASTE BECOME COMPOST? 

Compost renulres rour basic elements: 

1. Green wasJJt,•ii.~~~;,·~;,~fi·•;Jf!PA~nus. 
/

• ,'·.,;,':,.1."ji'\.1.;··/1::1;(.i\:r. r,; .. 1,~·-{v:,: \ 
'<J•,,r-:,:~:~f,·)l:•:.:rJ f'J'l '0i-' v,1;, 'I 

2. Brown ~a111'.11i:l:1f le.:111~1i111i: wood chi PS, 
} it~i1/:L·i:::>~~t·:;~i:·J _.}:~.\.~-~·.l.:l' ~. ~;,;.) .... ~~ .... :. 

1:1·•:1•: ::,r~:·t:·t~:~:1tt·i{:._1.,:tt1{~·:i1r~g .. J~!~i~~~;.- \} ,,-,). 
3 Air , e:.:_.1-~ • .r1:.iJ1 ••• : 1;., t:i'.~11:,::, , .. •Jl1.;] ;, v.,,) 

• • 4' ll'~i.'.\ .·• .•~ ~4 rt 

'f:,-..::~··.> ·~ .. .\-)\%l\tf;ii:-, <.\.i{i. t,:,: 
4. Water.\\.\'.;· ... ,-.!.r:·-:,,..,,·!·•:·:·,:, ~~~r~u,,,.,-.... ._.:J t:. 

\·;. ''.\:~~~ .. :.t{·~~:;(:\·;l ft:;.,:: .... ·~l"':.••. '• y 
, .. 1,:., ·•·/:·',·.,x., ·i-:t1i't.·'·~v';1':.''·, · i'·I 

In an 8Hect1l~:I~ef ~;ijw11f f ,~f~!i~~:,~,torganlsms 
•, t',. ,,.,, •t•.\" ',,I -.ll'"•"''•'·•' ,J 

and ear1hwornt1~Q~1D.~.l~f11~~!;.o,pose Iha organic 
ma1er1a1s, thus h·ea11n, .. ~-u1e co~post . and 
accelerallnu Iha process. II lhe compost plle Is 
turned reuu1ar1v. the oruaolc ma1er1a1s can 
become compost 111 4 10 6 weeks. II lull 
unlouched, lhe malerlal wlll decompose In 6 lo 8 
monlhs. 
WHAT If I WOULD LIKE COMPOST MATERIAL FOR HOME USE? 

Compost Is a vllal addlllon 10 an sons. II adds 
nulrlents 10 1he son lor Planllag and makes 
uood lop sou tor mosl plants. Al lhls llme. lhe 
smallest quan1111 sold al mosl compos1 
racllllles 11 one cubic vard. 

VI 
., 
" 

= D 

i .... 
1:11 CD i;=e~· i!i a 
n i. 
: . I 
N • 
en 
CD 
w 

··t 

• 
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{(01;f·:.:·GREEN WASTEkECYCLING PROGkAM · .• 
.. · .. . . . 

GRHH WASTE COlUCTIOH PROGRAM 

In cooperanon with the counlJ of Orange, sou~ D11posa1, 
Inc. Is ottering I flH. IOlUNTIRv'' curbside green waste · 
collecuon proorea,.' .. '.:', '/. '·.'' .: ·, .: . 

,I '• ·"' ' 

for more lnlorm1i1oi>1bDUI ·1,i progrim, Pl8818 contact 
S0lA6 D18POIBl..lnc. 11 '(9~9) 240-.0446, lit. t':. i . . :: ·. . . . . \ . : . ,• \ 

WHY SHOUlD WE PART'ICIPATE? 
~. 'I • • • : • • •• ~ J • • , • • 

Appro111mata1,·-·20~. Of 11110' VliJIJ!I r11ldenllal waste II 
areen waste. B11,co11eciing ihl1 .m1ier1a1 aepara1e111 10 be 
compo11ed and·not limliflllad•,nie reilden11 are hBIPIRD 10 
meat Ibo 1ta1a-mandaied waste reduction uoal. . ,, : . 

-

WHAT IS GREEN WASTE? 

Green waste 11 almos1 all organic landscape waite 
ma1er1e11. The mo11 common f11pe1 of ureen waste Include, 

· •· grass cllpptnas • oarQen 1r1mm1ng1 
• wood scraps • leaves 
• ·weeds 
• branches rno110 exceed 4' 

In lenglh and 2" In .•, 
diameter) 

• plant malerlals 

WHAT IS NOT GHEEN WASTE 

Tho lollowlnu nems must be disposed or In Iha blacl 
container unleH olherwlH nolod, 

• anlmal waste 
• diseased plants 

· • palm branchlll 
• . meat/fish or bon11' 
• · dalrv products 

id • · dlrt/1.od• . 
·-- . • . construcllon ma1er1a11 

* Din, sod and construcllon ma1er1a1s 
C. a. nnot be dlBPO&ed Of In •.ha 8UIDffl!lled 

· program. Pleaae call our office ror · 
delalls on dl1POS8I allernallvaa .. 

IS THERE A COST FOR THIS PROGRAM? IS THIS PROGRAM AUAIUIBU TD All RESIDENTS? 
',•· 

No. The Coan111 and SOLAR DIIPD1il reache(I in ilireemenl ., . SOLID oi1pQaal hai 1.urve11ed- lllll 11180 Vlofo realdenlla 
tbal would allow ror lhl~ program at no 1ddlllon11 charge · commua1.t11 an~ ,··lf1)1111\1tJiOJ' ~jfus .• prooram. In th, 
to Iba rtlldenl. . . · · · , nelohborbood1· 1bit. e•nerite :.'farilfi .. araounll 01 oree1 

... : . WIiie. . . ihe i proii,111( WIii, b~-:-:_iioa1,or1d' lrequen1111 II 

· d~termloe ;h,!1( ~~e -'!~.~·ic'.r ·,.!~( ~If ,~\~1panded o 
HOW DOES THE PROGRAM WORK? 

Reslilents are 11,od ta Put their green wasle at Iha curb on 
their regular trash collecllon dav. The green waste ma11 bo 
bagged, bundled, or .Pieced ~n a container. RHldent1a1 
1ub1crlbar1 ma11 place no more than 8 baas. bundlBI or 
co'it1al~er1 ol ar~en wasie generate~ lrom · 
lhelr home~~q., curb r~r collo~llon. 

. . :.:, . 
~ . ~ . 

;. 

. . ... : 
BAGS· The weloht ur anv ureen waste llom 1hOP.l4'101 . 
1urp1Bs the1pb111lce111reng1h.of the bag and 061 &11ceed 
40 lbs. · ·. ·.. < ... ;-: ·. . ..... 
.IUNDUi- Trlmroi;a,'.and i1r1~cb1s·~av ·be tied together In 
bUDdlOI Wllb :llfllli on,v,ilot' BICBBdJng 2;·1 ·4• 8Dd DOI lo · 

IIC&ed40
1
l~f>.'·/.:_}.·:// . .':::<f·'.·::c;.ir-·::;,\ . . .· 

CONTIINEBl~!anr·itan.dard traib contal11ar; DP,ID 32~98IIOH 
and weighing less lhali 40 lbl, 0111 ••• (I) ..... UIICIII II 

. 1111 Clrb fir ··~Hlf lrtll WIiii ·celllC~O·.·· ; . 

WHAT ABOUT MY CHRISTMAS THEE? 
. . 

; ' •' • : • • :·• I :· ,• • ~ ' :,, ,: ,• / \ .. • 

Trees ma11 Jte placed curbalda, on~• the 
· ornamen11,' garland: · 111kei . and itands 
are reniovod. conecllon or trees wm 
take piece on aac_h or 11our normal 
collecllon d8111 for Iha two weeu · 
lollowlno New Years. · 

changed { , ·' · ·.. .,.., .... ,.. · ··· ·' ·,.. .. .... · ·' ·· , • 

. . ..• I ::~:',''':>":Jf'.i:rt:', ,;;:;: ) . 
DO I HAVE TO PARTICIPATE IN THIS PROGHAM? 
. '-·~. ~!·/:.~. ·; 1,:~, ~·:·\i' ~-~~·:·>~:.,.·{·>~~-~:.: ,: :. >~· . 

No. This · 11 a volana,rv. prQur~111..:, · some residents Ilka 11 
recvcle as ·much· 11···po·i1lbl1 :111ii ·wm Place a con1e1ne1 
curbside each· woo, .. for lhoie' realden11 whoie 11ardt 
require 11111 ma,ntenance, lhe11 ma11 find lhal lhls proeran 
11·benet1clal onlv whe~·1be11 do their maJor 1r1mm1n1. 

WHEN DO I PUT MY GHEEN WASTE OUT FOR COLlECTION. 

WHEHE SHOULD I PUICE THE GHEEN WASTE? . 

Tbe · bundlod/baggedicontalnerlzed ~reen was.lo· should be 
placed curbside before. 1,00 a.m. 10 ensure collecllon. 
Remember 10 place the matertal at least 1' awav rrom the 
recvcllng and trash cQn~alnera. 

!W a .o cc s a cs e e c a am:: s m &A 
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Residents Approach 2000 
-with Recycling Success 

Residents of Anaheim approach 
the new Millennium wi.th 
recycling success. In 1999, 
your efforts helped rhe City of 
Anaheim recycle over 46,743,888 
pounds of recyclable material. 

A s we draw near the rum of the 
century, we meet recycling 
challenges set by the state of 

California with great success. In 1989, 
;sembly Bill 939 mandated each ciry 

.v reduce their amount of waste by 
50 percent by the year 2000. By 
participating in Recycle Anaheim, the 
ciry is poised to smoothly meet the 
srate's challenge. But we should not stop 
there. With or without state mandated 
laws, the Earth's resources are still precious 
and landfill space is still limited. What can 

we do in addition to recycling to make our 
community healthier? We can take the 
next step in preserving our environment: 
we can focus on reuse. . 
Reuse vs. Recyde 
There are subtle but important differences 
between reuse an.cl recycle. Recycling means 
taking a produce, such as a aluminum can, 
.deconstructing ic, and using the materials 
to remanufacture something new. Although 
this is greatly preferred over starting from 
scratch, it is clear rhar if you don't have 
ro spend the time, energy, or resources 

•

onstructing and remanufacruring a 
duct, you are saving resources. 

Reuse is the process of taking idle goods 
and materials and reemploying chem in a 

1-,.. X 

- I -- I - .. ... \ 

' 1"" j+' + L 

manner that does noc require altering their 
original form. Reuse can also mean just 
reusing something over and over again. 
Popular examples of reusable goods include 
doth shopping bags; plastic insulated coffee 
mugs and eraser boards. 

The Benefits of Reuse 
The benefits of reuse are as plentiful as rhe 
diversity of reuse options. By reusing items 
instead of disposing of them, we are saving 
landfill space. But equally imporcanc, there 
is no need to spend energy or raw materials 
to manufacrure new irems. Reuse not only 
saves resources, but also puts materials imo 
the hands of those in need like schools, 
community organizations, and businesses. 
Reuse allows us co save money and 
concribure ta our community. @ 

Recycling ... it works 
because of you! 

,·· 

"E;, ...... -.... ~: !h..""!">'.l-~i-~" .......... .:;. 

d~~~~·"f.-.."'-r-

the County)>fOrange is .. · <: 
sponsoring a new IAndscape 
Performance Certifictllion 

Program. The program is 

available to all businesses, 

public agencies, parks, 

schools and homeowner 

associacions. "We will 
· help every landscaper and 

properry manager develop 

more efficient landscape 

practices and in tum, help 

reduce green waste for site 

owners," s.ays Tom Ash, 

project coordinator and 

horticultural consu.lcanc. 

Getting started in the 

program is easy. Call 

Tom Ash at CTSI 

Corporation, (714) 669-

4303 or send an e-mail 

to roma@crsicorp.com. 
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Q. What should I do if one of 
my containers gets damaged? 

~ If your container is damaged, 
contact our Cuscomer Service 
Depanment at 238-2444. 
Damaged containers will be 
repaired. or replaced at no 
charge, unless the damage is 
due to negligence or abuse. 

Q. HI have service questions, 
whom do I call? 

A. For questions regarding your 
service, call our Customer Service 
Depanmenc at 238-2444. We 
are open Monday - Friday from 
7:00 a.m. - 5:30 p.m., and 
Saturday, for phone calls only, 
from 7:00 a.m. to 3:00 p.m. 

Q.. How do I dispose of 
household h.azardous waste? 

A. The County of Orange 
operates,a FREE household 
hazardous ~e collection 
center at 1071 N. Blue Gum 
Street in Anaheim. Call the 
H.fI.W. hotline for days.and 
hours - (714) 834-6752. 

Q. I have a hard time man
euvering my trash containers, 
can I get a smaller one(s)? 

A. If it is difficult for you to 
maneuver your containers as a 
result of a physical disability or 
if you are a senior citizen, you 
may call our Customer Service 
Oepanment at 238-2444 to 
arrange for assistance. 

· Used Oil Recycling 
Making a Difference 
One Drop at a Time 

T he improper disposaJ of used oil poses a th rear ro 

borh the public and the environmenr. That's why 

it's illegal to throw used oil in the trash. Used oil can 

hurt our environment, family members, crash handlers 

and landfill workers. If used oil is poured into household 

drains or dumped .into swrm drains, it can upset opera

tions at wastewater creacmenc plants and cause damage 

co local waterways and beaches. Recycling is the only 

safe and legaJ way to handle used motor oil. 

Through funding from the California Integrated Waste Management Board, the 

Anaheim Fire Department has made recycling used moror oil and oil filcers easy 

and convenient. Residents can have their used oil picked up from their doorsteps 

or take it ta a local collection center FREE of charge! For a collection center near 

you caJi 1-800-CLEAN-UP, or for information on Anaheim's FREE residential 

services, caJl (714) 765-4154. ~ 

D on'r throw away that egg canon 

or char paper cup ... it can be art! 

Learn many different ways co use 

recyclable trash co create beautiful art 

projects at che Oak Canyon Nature 

Center. 

The Oak Canyon Nature Cenrer is 

a 58-acre natural park nestled in 

Anaheim Hills. le consists of three 

adjoining canyons, a year-round 

scream and four miles of hiking trails. 

Individuals and families are invited 

to see, hear and couch rhe natural 

environmenr. The center offers a wide 

variety of programs for all age groups 

throughout che year. The center is aJso 

home to a variery of seasonal events 

such as the annuaJ Environmental 

Faire hosted by the City of Anaheim. 

Bring the family to visit the Oak 
Canyon Nature Cencer! And while 

you're there, take. a look at che three 

picnic benches located at che entrance. 

They are made our of recycled 

plastic and were donated 

by Recyck Anaheim. 

For location, 

park hours and 

program or event 

schedules, call 

(714) 998-8380. * 
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,-,An'ti-li"t"ter Campaign 
Lpu"ts Kids 'to Draw 

Recycle Anaheim co-sponsored 

an anri-litter campaign in rhe 

Jeffrey-Lynne neighborhood wirh 

the Anaheim Police Deparrmenr's 

D.A.R.E. program. Elementary 

school children were asked ro 

illustrate through drawings how 

they were helping ro keep their 

neighborhood lirrer free. 

The D.A.R.E. program was starred 

in 1982 ro help children learn ways 

ro resist drugs. Ir 

has since expanded 

to teach gang and 

violence resistance, 

how to handle 

stress and peer 

;essure how to 

,md alrernarives ro 

drugs and violence 

and conflict resolu

tion as well as build 

self esteem. 

and includes 

V!Slts [O 

junior and 

senior high 

schools. More 

rhan 5,000 

students are 

reached each 

,,ear. Teachers 

and students can 

~. 
' ,, . 

s ' send 0.A.R.E. questions 

to DARE@anaheim.net. f) 

The program 

is taught in 43 
elementary 

schools citywide 

Jeffrey-Lynne Neighborhood Center's Ida Duran, Officer Jim 
Farle;1 Sgt. Kirt Robertson and Reryde Anaheim's Marcia Myers 
wirh anti-lirrer comest winners. The prizes - boom boxes. sports 
radios and a TV set were all made possible by generous donations 
ftom rhe following sponsors: Nobesr, Inc., R.j. Noble Co., Shield 
Sernri91 inc., Anaheim Disposal and Zumar Industries. 

lnciden"ts of Scavenging 
on "the Decrease 

T he city's Anti-Scavenging 

Enforcement Program continues 

ro address complaints from citizens 

•

rding individuals removing 

yclables from the green recycle 

container. As a result, scavenging 

incidents have decreased. 

The city asks for your continued 

assistance in reporting scavengers 

by calling the Code Enforcement 

Division ac (714) 765-5158. You 

can also discourage scavenging by 

placing your green container our 

by 7:00 a.m. instead of the night 

before. @ 

• Sell or donate aid furniture 

• Bring your luncti in a 
reusable container 

IN TMf 
COMMUNITY: 
• Shop at thrift stores 

• Support local yard sales 

• Coordinate a community 
rummage sale 

Service Costs 

... 
-:':: 
···r 
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MOLID"Y C0ll£CTION 
Your regular pickup day for trash and recycling during the holida_ys will nor change 
unless your collection day falls 011 one of only six holidays. 

MEMORIAL DAY: If your collection day falls on Monday, May 29, your crash 
will be collected on Tuesdav, Mav 30. If vour collecrion dav falls on anv ocher 
day than Monday, your sen;ice will not b~ affected. • · 

INDEPENDENCE DAY: If your collection day falls on Tuesday, July 4, your crash 
will be collecred on Wednesday, July 5. If your collection day faUs on any ocher 
day than Tuesday, your service will not be affecred. 

LABOR DAY: If your collection day faJls on Monday, September 4, your trash 
will be collected on Tuesday, September 5. If your collecrion day faJls on any 
other day than Monday, your service will nor be affected. 

THANKSGMNG DAY: If your collection day falls on Thursday, November 23. 
your crash wil.l be collected on Friday, November 24. If your collection day 
falls on Friday, November 24, your trash will be collected on Saturday. If your 
collection day faJls on any mher day than Thursday or Friday your service will 
not be affected. 

• •• a-,... ·-~ ""'.""""-,••, 

~ .... 

Rec'tcle Yovr (hrif tMaf Tree · ·· 

To help divert waste from the landfill, the city asks you to 
recycle your Christmas tree. Just follow these three simple steps: 

0 REMOVE the TREE STAND (wood or metal), 

decorations and tinsel from your tree. 

TREES OVER SIX FEET TALL must be 

CUT IN HALF before they are placed 

out for collection. Also, please do not 

bag your tree. 

e ON YOUR COLLECTION DAY 

only, starting DECEMBER 27 

until JANUARY 7, place your 

tree at curbside with your 

containers. Trees will be 

picked up separately by a 

special collection truck. 

I I 

I . . 

. 

W~s+e Wise 
MolicA~y 

~yee+i"'9S 
Did you know that 2.65 billion 
Christmas cards sold each year 
in the U.S. could fill a football 

field IO stories high? If we each sent 
one card less, we'd save 50,000 

cubic yards of paper. Here are some 
good ideas to reduce the amount 

of waste from holiday cards. 

j:;; Send electronic greetings 

to family and friends who 

a.re on-line. 

~S"° 
~ 

Save yourself some time, 

money and hard feelings 

berween friends - and 

reduce mail volume by 

upda~g and paring down 

your holiday mailing list. 

¢-.... j?•, Be creative. Instead of 

buying placemars or 

table decorations, make 

your own. Cuc old cards 

into shapes and press 

between two pieces of 

clear contact paper. 

.• 
-~-
~ 

. ... 

.-··· ... 

.. 
•. 

. 

;'7 

' . 
Make gift tags from last ..~ .,... ~ ... 

;.-!. 

years holiday cards, or 

use chem as name tags 

for arranged searing at 

formal dinners. 
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Save this list of accepted recyclables (green can) and 
non-recyclables (black can) as a guide for separating your trash. 

• Animal wasre 
• Bathroom waste 
• Carbon paper 
• Carper 

, Car parts 
• Car lircer 

• Aerosol cans 
(completely empty) 

• Aluminum cans 
(do nor crush) 

• Aluminum foil 
• Beverage cans 

•
orcle caps 
rochures 

• Cardboard 

Non-recyclable ••. 
• Cigarette burrs 
• Dirr/cement/rock 

{do not fill more than I /3 
of comainer) 

• Disposable diapers 
• Drinking glasses 
• Electronics 

• Flooring 
• Food waste 
• Freezer/refrigerator 

food boxes 
• Furniture 
• Glass and ceramic 

places/cups 
• Liquid waste 
• Light bulbs 

• Mirrors 
• Needles (sealed in 

,hick plastic conrainer) 

• Old clothes/shoes 
• Plastic toys 
• Rags/sponges 
• Tires 
• Toothpaste 

rubes/pumps 
• Soiled paper plates 
• Waxed paper 
• \Xlindow glass 
• Yard waste 

{can be composced) 

Recyclable ... 
• Cereal boxes 

(remove inner lining) 

• Computer paper 
• Drink boxes 

• Egg cartons 
(cardboard and foam) 

• Foam cups/ places 
(unsoiled) 

• Food cans 
• Frozen food boxes 

(no wax coating) 

• Glass bordes/jars 

• Juice cartons 
• Junk mail/coupons 
• Laundry botdes 

• Ledger paper 
• Magazines 
• Metal coat hangers 

• Milk rype cartons 
• Newspapers 
• Paint cans (only empry, 

dry cans wich lids off) 

• Paper/paper tubes 
• Phone books 
• Pizza boxes 
• Plastics (# I - 6) 

• Plastic bottles 
(small mouthed) 

• Plastic containers 
• Plastic cups/plates 
• Plastic utensils 
• Plastic milk jugs 
• Tin cans 

• Used envelopes 
(includes plastic windows) 

• Wrapping paper 

Questions or comments? Call the Customer Service Depar-tment at (714) 238-2444 

CVT Public 
Recycling Center 

Located at the comer of 
Blue Gum & La Palma 

TOP PRICES PAID. 
Open Mon. - Fri., 7 a.m. to 5 p.m., 

Sat. 8 a.m. to 5 p.m. and 
Sun. 11 a.m. to 4 p.m. 

No hazardous materials accepted. 

(714) 238-3301 
1071 N. Blue Gum St, Anaheim, CA92806 

Household 
Hazardous Waste 

(Dispose of properly at an 
Orange County Collection Center) 

HOTLINE 
(714) 834-6752 

• Oil / latex paint and 
paint products 

• Automotive products 
(batteries, motor oil, 
antifreeze, etc.) 

• Auto / furniture polish 

• Household cleaners 

• Wood preseNatives 

• Pesticides and herbicides 

• Hobby and pool supplies 

• Empty compressed 
gas cylinders 

• Unused road flares 

• Smoke detectors 

• Household batteries 

• Fluorescent light ballasts 
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TRRILl1,Rll 
fr lr~il Users Bringing it Together 

hnally! ... ,111 organization thnt brings 

lnt,.:l'thcr nll trail user groups - hikers, 

runnl'r<,, equestrians and mountain 

c~·di,1s ro cstahlish and maintain rr.1ils in 
< )r;111µc C:011111,· and improve the 

l'll\"JrOl1 lllC11t. 

\1/ 1{ f,1l-.•: i: /'r'11/•l1· ll'f•ri I ./l'i•.
1 

For i11tormi\tin11 011 .mcmhcrship, 
11pcn111111~ c,·<·111s, ur ro answer any qu~s

tions, please call us at (714 I 834-3136. 

DYes! 
I , want to make a commitment to help 
TRAILS4ALL keep our parks open,· maintain 
our t~ials and clean up the cnvi.ronmcnt. 
Enclosed is my tax-deductible donation ... 

I 11tlt, irl11nl ,\ lnulll'r,hip•, 

LI Ac1ivc . ." .. : ......... , ......... $ 16 
D Family ........................ $ 26 
0 Suppnrtcr ............ : ....... $ 50 
U Trnil .Builder .. , ....... , ....... $ '100 
0 Benefactor ... , ............ .' ... $ 250 
0 01hcr .......................... $_ 

1 ·111h I I lrj!:111izaliu11: 

0 Basic ............ , ... , . · ...... $ 50 
0 Supporting· ....... · ............ $ 1011 

;\ lt·n·h:i,1 l!ll1•l:ukr: 

0 Bnsic .... : . ..... .. : ........... . $ IOU 
0 Supponing ............. : ....... $ 25(1 

0 I am interested ir1 ~·ofrmteering to help 1'rails4AII! 

LI Trail Prnjc,1s 
0 Clean-Ups 
0 Oilier 

Name: 

Ci1i•/Zip: 

Org~nization: 
I , 
Phone: .... 

Work: .. _ 

Fax: . . ... .. 

· E-Mail: 

U Fundr:iising 
0 In Kind Services 

' ... .... J. 

:. 

Please mail will1 check to: 

Trnil~-l,\11 
l'.0. Hux -111-fK • Sunla ,\11:1. C,\ IJ27112--fll-4K 

Ml IJ011atim1s are Tax Deductible! 

1

1 Trnils4AU is :1 q1rnli~il:J d,~rirnhlc organi7.:ninn 1111<lcr IRC 
.rn I (,)(J). All du11nt1n11s arc ded11ctihlc as provided hy law. 

Fed II)# .B-0719807 

,_ 

•• 

JOO Nonh Flower 
Box 404H 

/ 

Sanra Ana, CA '>2702-404~ 

(714) 8J4-31J6 
(.1x I 714 l 104-7657 

F.-Mail: infn<il'rrails4all.nrg 
Wei, Site: w\'\·w.tr:,il~4all.nrg 
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TRRILJi,Rll 
An Organization forlveryone 
Trails4AII has h

0

elp~d orgaiiize h1,mdre~s · 
of trail projects, helped dean· up our c~eeks 
and w:Hersheds, provided viral funds for new 
rrail cpnsrruction, aml sponsored trail con

struction seminars. From \1rban trails ro· 
remote lrn.:a rions in the Cleveland National 
Forest, Trails4AII has coordinated thousands .,,. 
~Jf volunteers, who have donated tens of thou
sands 'of hours of tlmc to keep our trails 
open. 

TRRILJ,,/f LL 
At the forefront 

' \ 

Trails4AII is ar th.e"1orefront in helping 
repair trails, improving the environment and 
encouraging a spirit of cooperation among . 
all trail users rhr'aughout Orange County. 

• I • ' '/ 

Trails4AII · nas uQdertaken ambitious 
projects to improve our environment and 

keep trails open. 

· 11 Cleaned Up TraHuco Canyon, removing . 
more than I ·18,000 pounds of tras~, · 
recyclables and debris with the help· of 

over 400 volumeers. 

l\1 Organizes and Hosts the A111uial 
"(Non)-Coasral and Watershed Clea,iup 
Day" held ar 6 Regional ·and .Wilderness 

f 
. l 

Park locations resulting in the re,noval _o 

tons of trash and recyela bles from our 

creeks :1•1d streams.· 

• Helped reopen County Par~~ closed a~ a 
_resl1l.t of winter storm damage (including 

recent "El Nino" storms}.'Trails4AII was 

instru1:nental in getting the vol~mteers ·out , 
to repair the damag~ and get you back 
onto. the trails. 

TRR!ll~flLL' 
HIUng the Gap 

Each xear, our parks see mote\visitors and ,. 
our _trails get more use. Yet ·since 1992, the 

··budget for the Ora,ige County Park System 

h~s been reduced by over $50 Mill!on, and is 
.. climinisj,ing. at $10 Million annually. In 

response, Trails4AII is' expanding its efforts 
to reach· more locations, mor~ parks and · 

I 
more trails. rf you are using trails in Orange 
County, chances arc, you are directly benefit
ing from Trails'4All's efforts. Your. help is 

vital to these efforts. Think about what it 

would be like if you couldn't ··use your 
favorite trail· because no one maintained it. 

Whether you hike, trail rui1, mottf!tain bike 
.or rlde i10rseback, Trails4All's efforts. dtrectly 

benefit you by keeping our trails open artd 
our· parks clean. 

TRRILJ+RLL 
A Chance for You to Give 

SometMnq B~c~ 
Your support uf Trails4r\ll ha, a dirt:d 

benefit for <?ur rr,ii Is .1 nd. parb. I 11 199 S, 11\ l' r 
87(X, of Trails-tAll's l'l'S11ur,.:es gu dirl·,:d~ 111 

providing servict's to i111provl' our rr.1ils and 

parks. l.ess rhan 13% was ust'd ior t'1111drai:-.
ing and adminisrrarivc l'Xp~·11st's. Yl'I, 

Trails4AII can only surviv't' if you suppurc i1s 
·mission. Your membt"rship is rhe mqst ei'tt"i..:· 
tive way to keep Trails4AII working for you. 

· In addition to knowing rl1ar you are hclpin~ 
·our parks·, -as· a member you will be kcpr 

informed about upcoming trail projects·and 
events. Pleas·e return your rax-deduaihk 
contribution with the artai..:hed applii:ation. 
Thank you in advance for "s/J,1ri11g the 

responsibility!·· 

l'ri11ti11g Com(llimems 11{ 

LADJ:R..A. RANCH 

/ 
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HEBE·# yeva 4NN1141 Vlt94TE 
t 2eee IIE4!Y4!1E ~41EN941t 

Anti-lit::ter 

Campaign 
Puts Kids 
to Dra\N 

11\:0 
UlV<l 

.,:friso" S:1 
.>l!:1f ~l"l:l 

C~OOSt 
TO REUS£ 

~OLI0AY 
COLLECTION 

_Re,'1cle Yovr 
C\..rist'""as 

Tree 

·ootc-sci (171,.L) oiawnu 1e Jeweu 
ap JOAeJ 1oyedsa ua 01ua1we1:11:>aJ 1a 

aiqos uo1:>eWJQJU! J!Q!:>aJ eJed 

• 
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I of I 

Department of Public Works 
Street and Sanitation Division 

400 E. Vermont Avenue 
Anaheim, CA 92805 

(714) 765-6860 

Storm Drain and Sewer Maintenance 
Swimming Pool and Spa Area 

Water containing chlorine is harmful to aquatic life. Whenever possible, drain pool and 
spa water into the sewer system. There are established guidelines on the amount of 
residual chlorine, acceptable ph range, coloration, filter media and acid cleaning wastes 
when draining into the storm drain system, and some areas ma.y require a permit. Check 
with your city or call the county at (714) 567-6363 for a copy of the guidelines. 

·o.c. Household Hazardous Waste Information (714) 834-6752 or 
www.oc.ca.gov/lWMD 

ii Main I Street and Sidewalk l -- Mamfenance 
i 

Stonn Drain Street Sweepi'\rnd Parking Solid Waste and ~ 
and Sewer Control/C lions . Disposal ~ 

7/19/00 2:51 PM 
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Department of Public Works 
Street and Sanitation Division 

400 E. Vermont Avenue 
Anaheim, CA 92805 

(714) 765-6860 

Storm Drain and Sewer Maintenance 

Sandbag Information 

Stonn Water & Urban Runoff Pollution 

Swimming Pool and Spa Area 

It is our goal to maintain the City's netv.,ork of 503 miles of sanitary sewer lines and 67 
miles of storm drain lines in a clean and safe condition. To achieve this, the City's storm 
and sewer lines. pump stations, drain easements and other related facilities are cleaned 
and inspected for good operating and environmental condition. For more information, 
call (714) 765-6935 or e-mail us at CALLAN@anaheim.net.<> 

Street and Sidewalk 
Maintenance 

Transfer interrupted! 

Street Sweepi~-and Parking 1
1 

Solid Waste and 
Confrot/ rtations 01Sposal 

Useful . [1 

"CiiiKs I 
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Department of Public Works 
Street and Sanitation Division 

400 E. Vermont Avenue 
Anaheim, CA 92805 

(714) 765-6860 

Storm Drain and Sewer Maintenance 

Sandbag Information 

During inclement weather. the Streets & Sanitation Division will provide sandbags to 
residents for their use. The City provides a maximum of 10 bags for each single.family 
dwelling and 25 for multi.family or commercial complexes. They are available at two 
locations: 

Streets and Sanitation Yard 
400 E. Vermont Avenue 

Monday. Thursday and every other Friday, 7 AM - 5 PM 
Hours may be extended during severe weather conditions. 

Call (714} 765-6860 for more information. 

Anaheim City Hall 
Engineering Public Counter, Second Floor 

200 S. Anaheim Blvd. 
Monday - Friday, 8 AM - 5 PM 

(714) 765-5176 

Proof of Anaheim residency or business ownership must be provided when picking up 
sandbags. Please note that only the bags are provided; fill materials are the 
responsibility of the recipient. If sand is not available, substitute dirt from your planters. 
Sandbags can also be purchased from major hardware stores and home centers. 

Sandbags may be available at the Orange County Public 
Facilities and Resources yard at 10852 Douglass Road (714) 
567-6300. 

Sandbagging Information·: 

Fill the bag about ~ full. Use soil from your planter areas. 
Then after the·storms, the soil can be returned to the planter 
and you will not have excess soil to discard. 

Sandbags will rot in the sun. Placing them out too early in the 
storm season may cause more problems if the bags are rotting. Check the bags for rips 
or weak spots/seams. 

Keep plastic sheeting available in case of an emergency. 

Clean ·out your drains, roof gutters. down spouts, and any other water path that may be 
impeded. 9heck these frequently as debris will collect after each rain. 

·, Main \,, Street and Sidewalk I Storm Drain Street Sweepi, and Parking I Solid Waste and 
Maintenance and Sewer I ConlroUt; ations ! Disposal 

! Home I 

Useful I 
Links 

0 

• 
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Department of Public Works 
Street and Sanitation Division 

400 E. Vermont Avenue 
Anaheim, CA 92805 

(714) 765-6860 

SOLID WASTE COLLECTION & DISPOSAL 

Orange County Storm Water & Urban Runoff Prevention Program 

STORM WATER &.URBAN RUNOFF POLLUTION (SWURP) 
AND WHAT YOU CAN DO TO STOP IT 

• Before you pour anything into the gutter or down the drain, stop and think! Storm 
Drains go directly into channels and creeks ... and through wetlands and bays to the 

• ocean. 

• DID YOU KNOW ... Anything we use in our home, car and business like motor oil, 
paint, pesticides, fertilizers and cleaners can wind up in the street. 

• 
A little water from rain or a garden hose can carry automotive and household 

• materials through the storm drain causing the pollution of bays, wetlands and the 
ocean. Storm drains are there to drain water off the street-not for disposal of 

• hazardous materials. 

• WHERE DOES IT GO?These pollutants flow together on a journey from the storm 
• drain to the flood control channel where it can eventually empty into the ocean. This 

type of pollution is called Storm Water & Urban Runoff (SWURP) and is a serious 
• threat to the beaches and ocean of Southern California. 

•WHAT IS STORM WATER & URBAN RUNOFF POLLUTION (SWURP)? Storm 
water runoff refers to seasonal rainfall flows. It is very noticeable during a heavy rain 

storm when large volumes of water drain off paved areas. Urban runoff can happen 
anytime of the year when excessive water use from irrigation, car washing and other 
sources carries litter, lawn clippings and other urban pollutants into storm drains. Even 
an automobi.le leaking motor oil 20 miles inland can still pollute the ocean. 

HOW IS IT DIFFERENT FROM OTHER FORMS OF WATER POLLUTION? SWURP 
can include anything that washes into the storm drain from the community. Unlike water 
pollution linked to factories or sewage treatment plants, SWURP can come from city 
streets, neighborhoods, farms, construction sites and parking lots. 

STORM WATER & URBAN RUNOFF POLLUTION COMES FROM: Automotive leaks 
and spills. Disposal of used oil and other engine fluids down the storm drain. Metals in 
vehicle exhaust, paint, rust, metal plating and tires. Pesticides, herbicides and fertilizers 
from lawns, gardens and farms. Improper disposal of cleaners, paint and paint 
removers. Soil erosion and dust debris from landscape and construction activities. Litter, 
lawn clippings, animal waste and other organic matter. Oil stains on parking lots and 
paved surfaces . 

STORM WATER & URBAN RUNOFF POLLUTION AND THE OCEAN SWURP may 
have a serious impact on water quality in Orange County. Pollutants from the storm 
drain system can harm marine life as well as coastal and wetland habitats. It can also 

7/19/00 2:30 PM 

0017195



--r'·· ........................ ··~-· ... _ ...................................... - ............................ , ·• ................................... r··--·'"'· , ... , ..... __ .,~ ..... .1 ,,, ... ~1 ... - ·-·····-· 

2 of3 

degrade recreation areas such as beaches, harbors and bays. {{' 

THE OCEAN IS CLOSER THAN YOU THINK. 
THERE ARE WAYS TO REDUCE STORM WATER & URBAN RUNOFF 

POLLUTION (SWURP) 

HOME MAINTENANCE 

• Buy household products such as cleaners and furniture polish labeled "non toxic". 
Use small qu.mtities and purchase only the amount you need. 

• Properly use and store all toxic products, including cleaners, solvents and paints. 
Use up paint cleaners and other products or share leftovers with a neighbor. 

• Take household hazardous materials and containers to a hazardous material 
collection center. 

• Use kitty litter or other absorbent materials to clean spills. Depending on the 
substance, dispose absorbents in the trash can or at a hazardous materials 
collection center. 

• Rinse water based paint brushes in the sink. Filter and reuse paint thinner or 
brush cleaners. Dispose of used thinner, oil and latex paint at a hazardous 
materials collection center. 

• Recycle reusable materials. Throw litter into trash cans and keep cans tightly 
covered to prevent foraging by animals. 

• Control erosion at construction and landscape sites to prevent dirt and debris 
from entering storm drains. 

LAWN ANO GARDEN 

• Use pesticides, herbicides and fertilizers in accordance with label instructions. Do 
not apply before rain and dispose leftovers at a hazardous materials collection 
center. 

• Use a broom rather than a hose to clean up garden clippings. Put leaves and 
clippings in a trash can or a compost pile. 

• Divert rain spouts and garden hoses from paved surfaces onto grass to allow 
water to filter through the soil. Water only your lawn and garden. Caution! Do not 
use this suggested ~ction in areas with steep slopes or landslide potential. 

• Pick up animal waste and dispose in the trash can. 

AUTOMOTIVE 

• Take used motor oil and antifreeze to gas stations that accept recyclable 
automotive fluids, or to a hazardous materials collection center . 

• · Have your car maintained regularly to prevent oil, antifreeze and other fluid leaks. 
• Reduce automotive emissions through routine auto maintenance, ride sharing 

and public transportation. 
• Conserve water when washing your car and use biodegradable soap. Clean 

engines at a "Do It Yourself Car Wash" where the drainage is not connected to 
· the storm drain. 

• You can control SWURP by supporting city and county activities to keep your 
streets clean. You can help by participating in recycling, beach clean-ups, and 
the proper disposal of hazardous materials. 

• Since many businesses and residents are unaware of the storm water & urban 
runoff problem, encourage neighbors and co-workers to be careful in not polluting 
the storm drain system. 

• Together, you, your neighbors and city can make a difference in keeping the 
ocean and beaches clean for ourselves and wildlife. Contact the Storm Water 
Participant in your area to share ideas or ask questions on keeping storm drains 
clean. 

DID YOU KNOW THAT DUMPING ONE QUART OF MOTOR OIL DOWN A STORM 
DRAIN CONTAMINATES 250,000 GALLONS OF WATER? 

Storm Water Quality Management Programs have been developed by the Orange 
County Environmental Management Agency, local cities, and other agencies which 
participate in the National Pollutant Discharge Elimination System (NPDES). Their • 

7/19/00 2:30 PM 
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responsibilities involve encouraging the public to help protect water quality, monitoring 
runoff in the storm drain system, managrng the NPDES permit process for 
municipalities, investigating megal disposal and maintaining storm drains. 

IMPORTANT PHONE NUMBERS AND LINKS 
Orange County Hazardous Materials Hotline (714) 834-6752 

Severe Emergencies Only 911 

For information on service stations that accept used motor oil. 
California Integrate~ Waste Management Board (800) 253-2687 

For information on agricultural chemicals, pesticides and possible alternatives 
o.c.. Agriculture Commissioner (714) 447-7100 

Information for industries regarding Hazardous Waste And Underground Storage Tank 
Requirements: 
O.C. Health Care Agency./ Environmental Health Division / Hazardous Materials 
Management Section (714) 667-3700 or www.oc.ca.gov/lWMD 

For a list of other participants in the Orange County Stonn Water. Program, 
click here. 

'.I Main I 
Street and Sidewalk 

Maintenance 
StoU's Drain Street Sweepivd Paric.ing Solid Waste and ~I 
an ewer Contiot/c · ttons Disposal L.J:i@g_j 
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The Costa Mesa Community Report is the official newsletter of the City of Costa Mesa. It is intended to aid in infonning residents 
of programs, services and activities available to them. Editorial guidelines have been adopted regulating contents to ensure that 
the newslener remains accurate and unbiased. 

Annual FREE Large Item 
Collection Program 

Single and small multi-family dwellings using 
curbside trash collection (not dumpsters} may 
participate in the Annual Large Item Collection 
Program. The program runs for ten weeks, 
beginning the week of June 19 and ending 
August 25. Residents have the opportunity to 
dispose of items too large or bulky for their 
trash containers. Water heaters, washers, 
dryers, refrigerators, carpeting and furniture will 
be collected, recycled and/or disposed of, at no 
additional cost to the resident. · 

Watch far your bright yellow door hanger! A 
notice will be hung at the door of your 
residence two weeks in advance of the 
collection date for yo~r neighborhood. 

In· addition, residents are entitled to a one-time 
call in during the year for a large item pick up. 
To schedule your one-time pick up, call (949) 
646-4617. 

Fact/et: Last year approximately 918,000 pounds of 
large items were collected. Appliances accounted 
for 172,800 pounds or 19% of the total. 

Large Item Collection Program 
"Multi .. Family Residences" 

Residents living in apartment, condominium, 
duplex, and other multi-family complexes that 
utilize dumpster trash service will be able to 
participate in a large-item pick-up program 
offered in June. The City is offering this 
program for a limited time free of charge to 
residents. Your waste hauler will collect large 
items such as water heaters, washers, dryers, 
refrigerators, and furniture. 

Additional information is available on the City 
of Costa Mesa's cable channel 74, the City's 
web page, from your waste hauler, or by calling 
the City at (714) 754-5024. 

Update: 
Downtown Recreation Facility 
Construction is in progress on the new Downtown 
Recreation Facility located in Lions Park. The facility 
will house a new gymnasium, meeting rooms and a 
25-meter swimming pool. Pictures of the finished 
facility are posted at the construction site and can 
·be viewed on the City's web page. 
(www.cityofcostamesa.com) 

Construction is expected to be complete by March 
2001 . The existing Downtown Community Center 
will remain open during the construction. 

' 
\ . . 

\ 
I 
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Attention First Time Flomebuyers! 
ii You may qualify for down payment assistance of up to $35,000 or 15% of the purchase price, whichever 

is less, for the purchase of a home in the City of Costa Mesa. You must meet the following program 
requirements: 

1. You have not had ownership interest in residential real estate within the last three (3) years, unless 
you are a 'displaced home maker.' (Please contact Agency for additional information on displaced 
home maker.) 

2. Your total gross household income is less than 120% of the 
Area Median Income for the County of Orange: 

Household Size 
1 
2 
3 
4 
5 
6 

*Maximum Income 
$58.450 
$66,800 
$75,150 
$83,500 
$90,200 
$96,900 

3. You have enough funds in savings to contribute 5% of 
the purchase price as your portion of the down payment 
plus cover closing costs for the pu~chase of a home. 

. . . 
-;~·:;") :·. ~; :~·.;; .. 

4. You plan on purchasing a home in the City of Costa Mesa not to exceed ·$252,700 in price. 

To request an application, please call the City's Housing hotline at (714) 754-4892 and leave your name, 
address and telephone number. Applications will be processed on a first-come/first-served basis and are 
subject to funding availability. 

"Housing purchase price and income limit guidelines are subject to change. 

Residential Pick-up of Used Oil 
The City of Costa Mesa and the Costa Mesa 
Sanitary District offer a "free" service for the pick 
up of used motor oil and oil filters from city 
residents. The used motor oil will be recycled 
into replacement fuel and/or re-refined motor oil. 
The used oil filters will be recycled into new 
metal products. This program is funded by a 
grant from the California Integrated Waste 
Management Board. 

Residents can call 1-800-576-0041 
to schedule the home 
pick-up. If you prefer 
to take your used 
motor a.ii and filters 
to a certified collection 
center in Costa Mesa, 
call the Used Oil 
Recycling Hotline 
at {714) 754-4861 
for locations. 

~
l~.; 

Telephone Book Recy~ling 
New Pacific Bell yellow page directories are arriving 
between May 30 and June 7. Recycle your 
outdated books by dropping them off at one of our 
collection bins located in front of City Hall or at the 
Orange Coast College Recycling Center located on 
Adams between Harbor and Fairview. For more 
information, please call the Recycling Hotline (7i4) 
754-5600 
Factlet: In 1999, Costa Mesa residents recycled 23,500 
telephone directories. 

Recycling Hotline 
Recorded information about current recycling 
programs in Costa Mesa is available 24 hours a 
day by calling (714) 754-5600. Recycling 
information is also available on the City's website: 
www.cityofcostamesa.com 
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Christmas Tree Recycling 
Once again the City of Costa Mesa and the 
Costa Mesa Sanitary District will be providing 
the annual Christmas Tree Recycling Program. 
Residents are asked to remove the stands and all 
decorations from their trees and place them at 
the cw-b on their regular trash collection day. 

Costa Mesa Disposal will be sending a special 
truck to pick up the trees from December 28 ~ \ 
through January 8, 1999. The recycled trees ~ ,~ 
are used for weed abatement and erosion 
control. 

Residents and businesses who use a 
dumpster are advised to contact their 
own hauler (phone number is on you 
bin) and inquire about tree 
recycling at their location. 

Factlet: 10,002 trees weighing 
130 tons were collected and 
recycled in 1997. 

Recycling :Made Easy! 
Did you know that the trash colJected each week 
from your household is sorted and separated for the 
recyclables? All of the recyclables and trash are 
delivered to a large plant in Stanton that uses 
mechanical and manual sorting techniques. The 
recyclables are separated, baled, and shipped to 
manufacturers throughout the world. About 35% of 
the trash arriving at the plant is able to be be 
recycled. The leftover debris is landfilled within 
Orange County. For more information, call {714) 
754-5307. 

ABOP? That's trash tech ~ 
For antifreeze, auto tli~I! 
Batteries, used oil, and f)/llf f~ 
Latex paint! Can't make · 
it to one of the four County 
hazardous waste 
collection centers 
(714) 834-6752, then let us pick it up at your b~use 
for you! The Costa Mesa Sanitary District is funding 
a one year program to collect recyclable household 
hazardous waste. To schedule a FREE pickup at 
your home, call 800-HHW-PKUP. Residents who 
use dumpsters are not eligible for this program. 

WiNTER Sckedule 1999 • ~ 
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Telephone Book Recycling 

Annual Large Item Collection .Program \ 
Single and small multi-family dwellings that use curbside trash collection 
(not dumpsters) may participate in the Annual Large Item Collection 
Program. The program runs for ten weeks, beginning late June and ending 
in August. Residents have the opportunity to dispose of items that are too 
large or bulky for their trash containers. Water heaters, washers, dryers, 
refrigerators, carpeting, and furniture will be collected, recycled and/or 
disposed, at no additional cost to the resident. 

A notice will be hW1g on each resident's door two weeks in advance of 
the collection date for their neighborhood. Watch for your bright 
yellow door hanger! In addition, residents are entitled to a one-time 
call-in during the year for a large item pick up. 

For additional infonnation, call (949) 646-4617 or (714) 754-5307. 

New Pacific Bell yellow page directories are 
arriving! Recycle your outdated books by dropping 
them off at one of our collection bins located in 
front of City Hall or at the Orange Coast College 
Recycling Center located on Adams between 
Harbor and Fairview. For more information, please 
call the Recycling Hotline, (714) 7 54-5600. 

Residential 
Pick-u~ 

Recycling Hotline 
Recor~ed informati~n about curren~ /,~-~":'> 
recycling programs m Costa Mesa, 1~: , ,-_,.,..--..:::;~ 
available 24 hours a day by callirjg('.':,/ '\ 
(714) 754-5600. Recycling ;}~<-:,;,,. I•\ 
infonnation is also available ' 

of Used Oil 
The City of Costa 
Mesa and the Costa 
Mesa Sanitary District ---.i.-... •--

offer a ''free" service for 
the pick up of used motor 
oil and oil filters from City 
residents. The used motor oil will be recycled into 
replacement fuel and/or re-refined motor oil. The 
used oil filters will be recycled into new metal 
products. This program is being funded by a grant 
from the California Integrated Waste Management 
Board. Residents can call 1-800-576-0041 to 
schedule the home pick-up. If you prefer to take 
your used motor oil and filters to a certified 

\ 
\ 

on the City's website: 
wv.,rw.cityofcostamesa.com. 

collection center in Costa Mesa, call the City's Used ( 
Oil Recycling Hotline, (714) 754-4861 for locations.· 

6 • SuMMER SckeduLE 1 999 
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yvestside Spe~ific Plan Update 
( )Westside Specific Plan is a long-range strategic plan 
fo improve and enhance the southwest portion of the 
community. The study area is bounded on the north by 
Fairview Park, on the east by Harbor and Newport 
Boulevards, and on the west by the Santa Ana River. 
Major issues to be addressed by the plan include 
revitalization of the West 19th Street commercial district 
and resolution of land use conflicts within the southwest 
industrial area. 

The plan has been developed over the past year with input from members of the community through a 
series of public workshops and neighborhood meetings. The draft plan will be completed in December 
1999 and ready for public hearings in early 2000. Please call the Planning Division at (714) 754-5245 if 
you would like additional information or if you would like to be placed on the mailing list for the upcoming 
public hearings. 

Holiday Tree Recycling 
The City of Costa Mesa and the Costa Mesa 
Sanitary District will be providing the annual 
Holiday Tree Recycling Program. Residents 
are asked to remove the stands and all 
decorations from their trees 
and place them at the curb on 
thP.ir regular trash collection 

Costa Mesa Disposal will 
I:,,__ ~ending a special truck to 
pick up the trees from 
December 27, 1999, through 
January 9, 2000. The recycled 
trees are used for weed 
abatement and erosion 
control. 

Residents and businesses 
who use a dumpster for their 
normal trash collection 
service are advised to 
contact their own hauler 
(phone number is on the bin) 
and inquire about tree 
recycling at their location. 

• 
These curb markers have been installed 

throughout the City in an effort to 
discourage people from dumping and 

washing contaminants down the storm 
drain inlets, which drain to the ocean. 

Catch Basin Stenciling 
In August, 1999, a two-man volunteer team from 
the Orange County Conservation Corp applied curb 
markers at each of the City's storm drain inlets. In 
an effort to preserve and protect the quality of our 
oceans and waterways, the inlets are being marked 
to discourage people from dumping and washing 
used motor oil and other contaminants down the 
storm drain inlet. 

The curb markers are a 3-3/4 x 8 inch rectangle 
plastic tile with a clear protective urethane coating. 
The curb markers are permanently affixed to the 
concrete surface near the storm drain inlet. The 
curb markers are impact and theft resistant and will 
remain legible for up to ten years. The message on 
the curb marker reads "No Dumping, Drains to 
Ocean" in blue and green letters with a picture of a 
dolphin. 

Used oil recycling grant funds from the California 
Integrated Waste Management Board were used to 
purchase and install the curb markers. 

DRAINS TO OCEAN 

·. WiNJ'ER2000 -: . ·\:< · ·.\:· ·.;: ..... ~ . :,.· :······ .. 5. 
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Scavenging is Illegal Sharps Program 
Anyone going through your trash is a scavenger A FREE-fJome generated sharps 
and is illegally stealing your recyclables. (syringes/needles) recycling program 
Scavenging is also a front for other crimes such as is available to Costa Mesa and 
obtaining blank checks or discarded credit card .. r·~ Santa Ana Heights residents. Three 
receipts. Please report scavenging activity to.the :'.- . local pharmacies, RiteAid at 3029 
District at 714/754-5307. .• t~<-~~ii~,tf ··.·. Harbor-Blvd., Steven's Phannacy at . 

- ·· · t~~~;i::;: .... 1525 Mesa Verde Dr. East, and ""\. (/ J 
Holi.day Sche~ule F.or 1• 111· {i:!ix;, ;,~~,;J~.~2:!~:';'!/,,~;tin~f!/ 
Trash Collection . 1 '!$,·-°!%."-~·:· .. ---~n th1s:un1que program. ' . g-;:~.~~~.~ -- . . .. .~ .. ·:ti~~: ... ;·::. ~.. ~ . 
Memorial Day, Monday. May 29 ' R~fd~nts wtio use needles at home are invited to 
All week, trash collection will be one day late visit the pham,acies and pick up a FREE quart-

?,'.~....... sized container .. The containers hold 
~-~ ~:-.,, approximately 100 used syringes. Residents may 

Large Item Call-In 
Our summertime Large Item Collection Program 
helps residents dispose of unwanted furniture and 
appliances. Watch for your.bright yellow door 
hanger about two weeks before your 
neighborhood collection date between June and 
August. · · .. 

In addition to the summer program, residents may 
call 949/646-461.7 and arrange a FREE.special 
large item pickup,·one time during the calendar 
year. ·.: · ·-

return filled containers to the pharmacies for 
collection, and will receive a new one in 
exchange. For more infom,ation, please call (714) 
754-5307. 

Watch Your w~ig~( ·., 
Containers weighing ~rik\h~ SC>)pounds can 
easily injure the waste colledioh wori<e~ 
District requires that the.!combuied:weigtif.offlhe 
container a~d contents m~frj_bf e:(~~7· 
pounds. If in doubt, please_~~-~,Jtems 
into two containers·or:hea~~~Ofy·~-gjjags. 

- ,· .-· Plastic and paper grocery'bags'are.:nof 
Do -You Have Any Of acceptable containers. A maximu'ni'of 2~ 

,Thes·e Items At Your House? ~~~~~s per household can b~_;,°_11ected ·_ .: 

Used oil, Batteri~s, Cleaning Products, . -\:Y~t%f 
Pesticides) Paint, .Pool Chemicals ~,.::.-T/-j.'i'(.;;~ 
P 

T.: k ": r ~ .... , •.,. ~-.\..;.'":~:\1§:...;"'c-,, 
ropane .. , an s, ·Road flares .,::--. · · · . 0 u _. -:-- . ,-;;:;:: :.;:-;::,i-~:?i::',. 

Fue/s,.Antifreeze, faint Thinner.:._ · · ' .,_.,_. . ___ . . .. . . . -: ~ <. ---!·;,;:.; ::'~;].~,;~;· 
Polishes·~"w~es· .. , __ ·:::; .. -. ···. . -~~~:-f'~ ""~ L:.::\;_/:-· :'.-~. :;,/.;,~(~~:-)i;:~r·· ' 
Most home, car.and yard ca·re products·ca.nnotbe .thrown-into· the trash .. The Orange'CountY.;Hou$ehold 
Hazardous-Waste Collection centers.will aci'cept'.ydiii:'materials-fur FREE. :Yourr1eares(cerite'i-:-'fs,::fn 
Huntington. Beach"· at 17121 '-Nichols Street;nea£Wtirrier·&'.Beacf(Bivd~- ·For tio'~rs 'ot:operaoon' and 
directions call 714/394-6752 · .. .::·.•:'··l;.:".-m.'3/·-··1.t ,,.~. · · ::--i ;, .... _. - ,:;, :··' ·• · ·: · · ~ '· ·· ·· 

I • • • ' ~:.' ... .-..:_ '/ ~~ ,6 .. ~ ::3.,. ~. ", • • • ,'. ~ . :-'/ ,. ... ·• • 

Can't make it to the one of the 'four County hazardous waste collection centers, then let us pick it up at your 
house for you! To schedule a FREE pickup at your home, call 800-HHW-PKUP. This program is partially 
funded by the State of California, Integrated Waste Management Department. 

Recycling Hotline 
Recorded information about current recycling programs in Costa Mesa ls available 24 hours a day by call 
(714) 754-5600. Recycling information is also available on the City's website www.cityofcostamesa.com 

0 
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Honey, before 
you go shopping, 
please check the 
Stop & Swap for: 

ti' Latex Paint 
V Bug Spray 
v' Fhlorine 
V t:leaning products 

Thanks~ 

j 

County of Orange Stop ond Swaps are funded by o Grant 
from the California Integrated Waste Management Board. 

ltJ Printed on recycled paper. 

• 

Integrated ~te 
Management Depar~ment 

Before you shop ... 

and 

Household Hazardous Waste Collection Prflmw-n 
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·1RANSPORT ATION 
rND HANDLING 

J 
• A maxi.mum of 15 gallons or 125 pounds 

may be transported per vehicle, per 
trip (DeJX)rtment of Transportation 
regulation). 

· Materials should be in origirol con
tainers (except motor oil, fuels and 
antifreeze). 

· Containers larger than 5 gallons in 
size will not be accepted. 

· All containers must have lids, be 
sturdy, non-leaking, and protected 
from breakage. 

· Do not combine types of waste. 

· Do not mix oil-base paint with latex 
paint. '. 

i 
I 

· Dry out empty JXlint cans and discard 
in regular trash. 

· If you Lish to have a container re
turned (i.e. oil containers and boxes/ 
crates used to transport materials), 
please notify the attendant in ad
vance. Some containers may not be 
returnable .• 

I 

WHY 5HCP 'TIL ya., DRCPi> 

VISIT THE 
STOP & SWAPI 

A unique and FREE program that allows 
you to drop off household, yard, and car 
care products you no longer nee~ and 
pick up others you can use. 

Currently available at the Anaheim, 
Huntington Beach and Irvine locations 
only. (Tuesday through Saturday, 9 a.m. 
to 1 p.m.) 

~,· 
FOR MORE INFORMATION ABOUT 

THE HOUSEHOLD HAZARDOUS 
WASTE COLLECTION PROGRAM AND 

THE STOP & SWAP CALL: 

(n4) 834-6752 

Or SU Oll"' Wa>Site: WWW .oc.ca.gov/iwrnd 

fJ Orange County Recyclesl 
/ 

Printed on ,.i"' ;d paper. 

• 
Integrated Waste 
Management Department 

I I' 

DISPOSAL OF 
HOUSEHOLD 

HAZARDOUS WASTE 

Household Hazardou" · .,(aste 
Collection Progrorn 
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HOUSEHOLD HAZARDOUS WASTE 

COLLECTION CENTER LOCATIONS 

ANAHEIM 
REGIONAL 

COLLECTION CENTER 

1071 N. BLUE GUM STREET 
Located between the 91 & 57 Fwys 
at the corner of La Palma Avenue 
and Blue Gum Street in Anaheim 

*Visit the Stop & Swap to obtain partia/Jy used 
household products at no charge. 

HUNTINGTON BEACH 
REGIONAL 

COLLECTION CENTER 
.: .._. ';.r, • •••- ,~..-;_-

17121 NICHOLS STREET 
Next to Rainbow Recycling and Disposal. 

Major cross streets are Beach Blvd. 
and Warner Ave. in Huntington Beach. 

IRVINE 
REGIONAL 

COLLECTION CENTER 

6411 OAK CANYON 
Next to City of Irvine Corporate Yard. 

From the {5) freeway take the Sand Canyon 
exit, go Southwest to Oak Canyon and turn right. 

*Visit the Stop & Swap to obtain partially used 
household products at no charge. 

SAN JUAN CAPISTRANO 
REGIONAL 

COLLECTION CENTER 

PRIMA DESHECHA LANDFILL 
From the (5) freeway take Ortega Hwy. (74), 

east to La Pata Avenue, turn right and 
follow road to Landfill entrance. 

COLLECTION CENTER H,OURS OF OPERATION: 

Tuesday through Saturday 
9:00 a.m. to 1 :00 p.m. 

Collection Centers are Closed: 

Rainy Days; Christmas, Independence, 
New Years and Thanksgiving Days. 

Hazardous waste is not accepted from businesses, schools, 
government agencies, churches, non-profit organizations . 

•• 
'• ~ Printed on recycled paper 
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Attention All Residents 
of Costa Mesa 

and Sanitary District Customers! 
FREE Home Pick-Up Program For Used Oil 

and Other Household Hazardous Waste! 

How Do,es It Work?:· 
1.) Resident Calls the HHW Hotline (800)-HHW-PKUP 

to Request a Collection: When a Resident calls our 
Household Hazardous Waste (HHW) Hotline at 1-800-449-
7587 we ask tor the caller's address, age and the type and 
amount of material available for collection. 

2.) A Collection Date is Scheduled 
by Phone, and an HHW Kit is 
Shipped via UPS to the Home: 
A pickup date is scheduled over the phone 
based on the next available collection day. 
The program is fully explained and safety 
procedures reviewed. An HHW Kit is sent via 
UPS to the resident's home prior to the 
collection date. The kit can hold up to 75 
pounds of the most hazardous chemicals. 

3.) The HHW Material is Collected: 
On the scheduled date, our team will collect 
the eligible HHW directly from the resident's 
home. The program satisfaction survey card 
(included in the kit) should now be completed 
by the participant and mailed directly to the 
City to help track the program. 

4.) HHW is Transported to the Appropriate 
Facility for Recycling or Disposal: 
Used oil will be transported by Safety
Kleen to its refinery in East Chicago, 
Indiana. There the oil will be refined into new 
lubricants. Other materials will be sorted 
and lab packed for recycling or proper disposal. 
Paint will be recycled into more usable paint. 
More than 90% of all materials collected Safety
Kleen/Curbside are recycled. 

:•':: 

Donkt Forget to Recycle Your Used Oil and 
Filters! Help to ensure clean land and water for the 
future. One gallon of oil pollutes one-million gallons of 
water. Also, a drained oil filter still retains up to 44% of its 

original capacity. That's 9 oz. of oil! 1· (l)~ 
C: . \ 
en .. e; . ,- .., 
0 • ' - . . 
FllTERS 

ACCEPTED 

::~cu This program is made possib1e, in part. by a grant 'from the California Integrated Waste Management Board. 
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Don't dump used 
motor oil in the 
trash, down th 
storm drain, o 
on the ground ••• 

Recycle your used motor oil at any of 

the Certified Collection Centers listed 

on the back of this brochure. 

If you need more infonnation regard

ing the City of Costa Mesa .Used Oil 
Recycling Program, ~II the City's 

Used Oil Hotline: 

714-754-4861 

------)!![;,------

Certified C "?lion Centers . 
111 the Cit] -., Costa Mesa,• 

Ills o Tire• 
)181 HarborBlvd. 
(714) 549-4022 
Hn: M-F, 8a.m.to 6 p.m. 

Sat., 8 a,m, lo :S p.m 
Swt .• g a.ttt. to 4 p.m 

Econo Lube N' Tune 
1550 Newport Blvd. 
(714)631-9146 
Hn: M-Sat., 7:30 a.m. to S p.m. 

Haus orPerrorrnance 
3017 Enterprise St. 
(714) S4S-27SS 
Hrs: M-F, 8a.m. lo 6 p.m. 

Jiffy Lube 
22S5 Fairview Rd. 
(714) S57-S823 
Hrs: M-Sal., 8 a.m. to 6 p.m. 

Sun., 9 a.m. lo S p.m. 

Pamelli Jo.nes 
1739 Superior Avo. 
(714)631-7712 
Hrs: M-F, 

7:.JO a.m. lo 6:30 p.m. 
Sat., 7:30 a.m. to S p.m. 

Purrrect Auto Sen,lce 
2049 Harbor Blvd. 
(714} 722-2424 
Hrs: M-Sat., 8 a.m. to 6 p.m. 

Teiaco Xpms Lube 
300 E. 17th Street 
(714) S48-2S05 
Hrs: M..Sat., 8 a.m. to 6 p.m. 

Sun., 9 a.m. lo S p.m. 

Kragen Auto Parts 
1739 Superior Avenue 
(714) 642-3384 
Hrs: M-F, 8 a.m. lo 9 p.m. 
Set., 8 e.m. lo 8 p.m 
Sun., 9 e.m. to 7 p.m. 

Cust Genenl Tire 
28SS Harbor Blvd. 

(714) S40·S7IO 
Hrs: M~F. 81.m. to S:30 p.m. 

Sal., 8a.m. to 4 p.m 

Fedco Tire Center 
l4SO Baker 

(714) 438-6783 
Hrs: M-F, 7 a.m. to 9 p.m 

Sat., 8 a.m to 6 p.m. 
Sun., 9 a.m. to 6 p.m. 

JIily Lube 
37S Bristol St 

(714) 6SO-S823 
Hrs: M..Sat., 8 a.m. to 6 p.m. 

Sun., 9 a.m. to ~ p.m. 

IC,Ymco Motonport 
2121 Harbor Blvd. 

(714) 642-1835 
Hrs: M-Sat., 8 a.m. to 6 p.m. 

Sun., 9 e.m. to! p.m. 

Plaza Chevron 
3048 Bristol SL 
(714) S4S-42.57 

Hrs: M-F, 7 a.m. lo S:30 p.m. 
Sat., 7 a.m. to 4 p.m. 

Superior Tesaco 
1695 Superior Ave. 

(714) 64S-379J 
Hrs: M-F, 8 a.m. to S p.m. 

TirtSlallon 
47S e. 17th Street 

{714) 646-2444 
Hrs: M-F, 8 a.m. lo 6 p.m. 

Sat., 8 e.m. to S p.m. 

Kragen Auto Parts 
117S Baker Blvd. Unit E 

(714)662-200S 
Hrs: M-F, 8 a.m. lo 9 p.m. 

Sat., 8 a.m. to 8 p.m. 
Sun., 9 e.m. to 7 p.m. 

Recycle Used Motor Oil at NO CHARGE & 
Receive a $0.16 per Gallon REBATE! 

------1tilm1· C ~ ~-· ---~---
City of 

Costa Mesa· 
Used.Oil 
Recycling 

Guide 

Presented by 

City of Costa Mesa Public Services Department 

-------nlJ~:------
~aid for by a grant from the 

California Integrated Waste Management Board 
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Biggest Water Polluter?·Used Motor Oil 
Thousands of Costa Mesa's residents are changing their own used motor oil~ but 

according· to the Environmental Protection Agency, only 10% of all "Do-It· 

Yourselfers~ (DJYers) properly dispose of this hazardous waste. Eve,y year, more 
than 200 million gallons of used motor oil are being dumped into our envirorunent 

by DIYers. That's more than 20 Exxon Valdez oil spills! 

1-..,.;;;=:;.__ ____ ,._, 

Illega1ly dJsposed DIV oU Is the largcsl pollutant to our oceans and underground 

drinking water resources. One gallon of motor oil can contaminate one million 

gallons ofwaterl fortunately. this problem has a solution. 
. 

The State of California pas~ a Used OU Recycling Enhancement Act to promote convenient recycling. The 

City of Costa Mesa is participaLing in this program and is pleased to aMOunce the opening of sixteen (16) 

Certified Collection Centers (CCC's) where City residents can lake their used motor oil for recycling AT NO 

cos·r. In fact, CCC's will pay you a $0.16 per gallon rebate for your used motor oil! 

---------------~•il\11~, ---------------

How to Recycle Used Motor Oil 

.Drain your car's motor oil before working on other parts of the en

gine. This will help prevent contamination of the oil. 

2 Place used oil in clean. empty plastic containers with tight lids. 

3 Do not place oil in metal containers or containers that once held paint, 

bleach.· antifreeze or gasoline. The residues can contaminate the oil. 

Do not mix any other substances with the oil. 

4 During regular business hours, take uncontaminated used oil to one of the Certified Collec

tion Centers listed on the back of this brochure. Contaminated oil will not be accepted. 

5 You may bring oil in containers no Jarser than 5, gallons. Call the Ceftitled ColJection 

· Cente,.ontinn hours and amounls accepted. ~/ · 

Recycle 
Used.Motor 

Oil 

Because the 
E th ~ --,t, ar ca~._/ . 

~····. 
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Fire Prevention News 
How to Rec1ch Vs 

327.7400 Rebekah Tapie 

327.7401 Bill Halley 

327.7402 Michelle Rudaitis 

327.7403 Dave Hollister 

327.7404 Tom Macduff 

327.7405 Teri Durnan 

327.7406 Lisa Yarnell 

327.7407 Planning Desk 

327.7408 FAX 

SPARKY THE FIRE DOG'S 
CYBERSURFARI 

NFPA's Sparky the Fire Dog web 
site (www.sparky.org) will be 
among the featured destinations on 
this year's CyberSurfari, a free 
Internet treasure hunt sponsored 
by Lycos. CyberSurfari l.ets kids 
safely explore more than 100 
educational web sites, solve clues, 
and win prizes. By exploring the 
exciting and safe destinations 
featured on this year's 
CyberSurfari. players will improve 
their deductive reasoning, Web 
savvy, and reading skills. 
Whatever your child's age, or 
surfing skill level. there is a 
division of play suitable for them. 
To prepare for an expedition, visit 
www .cybersurfari.org. 

DID YOU KNOW ... 

THE HOUSEHOLD BATH IS THE 
MOST COMMON SITE FOR 
DROWNING IN THE FIRST YEAR 
OF LIFE? 

POOL S.AFETV 
Each year hundreds of 

children needlessly succumb to 
drowning in swimming pools. 
Drowning is the leading cause of 
death and permanent brain damage 
among children ages one to five years 
old. The following considerations 
should be followed to help prevent an 
accidental drowning. 

o Remove toys from around pool 
decking and on water surface. 
Brightly colored pool accessories 
add to the attraction children 
already have for pools. 

o Surround pool with a fence at 
least five feet high with a self
closing, self-latching gate. Do not 
consider the house as part of the 
fence. 

o Pool covers provide a false sense 
of security. Children can still 
drown, even with a pool cover. 
Follow the manufacturer's 
directions. Make sure the cover 
fits well and read any consumer 
product surveys before 
purchasing. 

o Never leave a child 
unattended. Remember, it only 
takes seconds to drown. 

o Know CPR if something does 
occur and activate 911 
immediately. 

o Teach children the danger of 
pools and how to swim as early 
as possible. 

Remember, children can drown 
in as little as a gallon of water. 
Wading pools, buckets, and toilets 
are alt potential dangers. 

Follow these simple rules to 
prevent accidents at home, when 
vacationing, or leaving your child in 
someone else's care. 
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HOME ESCAPE PLANNING ON THE RISE 

In 1997, the NFPA commissioned a 
national survey, which showed that only 
16% of Americans had developed a 
"practiced" home fire escape plan. 
Earlier this year, another suNey was 
conducted that showed a significant 
increase in the number of people who 
have participated in this life-saving 
activity. Use the following safety 
information to educate your famity, 
members and PRACTICE IT! 

FIRE SAFITY 
F~~~ 

Who's EDITH? 
EDITH stands for f}{IT 

DRILLS !N !HE t!OME, a standard 

approach to formulating 

escape plans recommended by 

NFPA, the National Fire 

Protection Association. 

Every family should 

DRAW A FLOOR PLAN of their 

home, marking two ways out 

(including windows) of every 

room. 

DISCUSS THE ESCAPE ROUTES 

with every membe.r of the 

household. 

PICK A MEETING Pl.ACE 

outside the home where 

everyone can meet, so you can 

count heads and tell the Fire 

Department if anyone is 

trapped inside. 

The most important 

element of any escape plan is 

to PRACTICE IT. 

Newsletter designed by Rebekah C Tapie 

ASSUMPTIONS 
When the NFPA asked 

Americans. ·How long do you 
have to escape from a fire in 
your home?·. 58% said two 
minutes or more-and that 
includes 24io who estimated 
they hove more than ten minutes 
to escape a home fire. 

The truth is, you may 
hove much less time to escape. 
A typical living-room fire can 
threaten the entire house in 
just a few minutes-producing 
life-threatening conditions in 
upstairs bedrooms less than two 
minutes after the smoke alarm 
sounds. 

Storm Water & Urban Runoff 
Pollution (SWURP) 

Even though you might live 
miles from the Pacific 0:ean,. you may 
be polluting it without knowing it. 

Anything we use in our home, 
car and business like motor oil, paint, 
pesticides, fertilizers and cleaners can 
wind up in the street. 

A little water from rain or a 
garden hose can carry automotive and 
household materials through the stonn 
drain palluting bays, wetlands and the 
ocean. Stenn drains are there to drain 
water off the street, not for disposal of 
hazardous materials. 

Before you pour anything into 
the guner or down the drain, stop and 
think! These pallutants flow together 
on a journey from the stonn drain to the 
flood control channel where it can 
eventually empry into the ocean. This 
type of pollution is called Stenn Water 
& Urban Runoff Pollution (SWURP). 
It is a serious threat to the beaches and 
ocean of Southern California. The July 
issue. of Fire Prevention News will 
include ways to reduce SWURP. 

Spa t-klei-s 
what cve.ty p<1tent shoul<! 
know ... 

l!J Wood or metal core 
sparklers are ctkQs1 in 
California. 

l!J Sparklers are the most 
Frequent cause of injuries 
to children under age 10. 

C!l Spatklers bum at 
tempei-c1tures as high as 
1.800 degrees and can 
cause severe bums to 
children. 

C!l Sparklers can also easily 
and quickly ignite 
children's clothing. 

!!l Fireworks purchased in , 

Mexico are~ a net 
can be even more cteacl ly 
because manufacturing 
codes are non-existent. 

SUMMER CERT CLASSES 
Call Teri Durnall in the Fire 
Prevention Bureau at 714.327.7405 
to schedule an upcoming class. 

•:• June 17 

•.• July 15 

0:- August 19 

THE SAFE WAY 
IS THE 

BEST WAY 
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July 2000 Volun1e 7.1 

Fite Prevention NumbetS 

327.7400 Rebekah Tapi~ 

327.7401 Bill Halley 

327.7402 Michelle Rudaitis 

327.7403 Dave Hollister 

327.7404 Tom Macduff 

327.7405 Teri Durnall 

327.7406 Lisa Yarnell 

327.7407 Planning Desk 

327.7408 FAX 

I COSTA MESA 
EMERGENCY SERVICES 
EXPO 

A GR.EAT SVCCESS 

IT'S GOOD FOR THE Cl"TY! AN 
ESTIMATED 5,000 PEOPLE 
ATTENDED THE MAY 21, 2000, 
EMERGENCY SERVICES EXPO 
AT FIRE STATION #4 THIS 
YEAR. 

~ BIG THANK YOU TO EMCEE 
BATTALION CHIEF JAMES 
ELLIS, CAPTAINS SCOTT 
BROUSSARD AND KIRK 
DOMINIC, AS WELL AS 
NUMEROUS OTHER INDIVIDUALS 
WHO PLANNED ANO PREPARED 

. FOR THIS EVENT. EVERYONE 
INVOLVED IN THIS YEAR'S EXPO 
DONATED COUNTLESS HOURS 

TO ENSURE THOSE WHO 
ATTENDED LEFT WITH A BETTER 
UNDERSTANDING OF 
EMERGENCY SERVICES 
PROVIDED BY THE CliY. 

BESIDES INFORMATION AND 
EDUCATIONAL BOOTHS, THE 
FOLLOWING DEMONSTRATIONS 
WERE PROVIDED: 

): AUTO EXTRICATION 

;.: CSF A VINTAGE FIRE 
ENGINE. FOR PHOTOS 
AND NOSTALGIA BENEFITS 

X FIRE DEPARTMENT HIGH-
RISE RAPPELLING 

" 1515, SEARCH CANINE, 
PERFORMING ''STOP, DROP, 
& ROLL" 

X MAKESHIFT BUILDING 
USED FOR A "LIVE FIRE" 

" POLICE CANINE APPRE-
HENDING A PERPETRATOR 

)( MCDONNELL DOUGLAS 
FOAM DISPENSING UNIT 

X MINIATURE TRAIN RIDES 
ANO FIRE APPARATUS RIDES 

" 0. C. FIRE AUTHORITY 
EXTINGUISHMENT OF JET 
FUEL BY FOAM BLANKET 

ORA~6f (OVNTY FAtR 
vVLY 19-JO. ]000 
0 Hot. .. Hot ... Hot· We're 
spicing it up! is the theme For 
the mfllermium Ot.inge County 
Fait! Costa Mes.i Fite Pteve11tion 
OFlicets will be staffing the Fite 
Prevention Spanish Village 
booth on July 1gth_ 

Make sute you stop by to s.iy 
hello, pl.iy a Watet Watchers 
game. find out "What's Hot, 
What's Not', and pick up a Free 
saFety electri~I plug. We hope 
to see you all there! Jl; 

.(S -

s,...\~,,q~ ·\. : .:. > 
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CALIFORNIA INTEGRATED WASTE MANAGEMENT BOARD 

<.QUE ES (ONVERTIR 8ASURA EN 
ABONO (COMPOSTAJE) Y POR 
QUE HAY QUE HACERLO? 
lo manero como recida lo noturolezo, es decir, el compostaje, es lo 
desintegroci6n controlodo de materias org6nicos toles como hojos, 
ramos, recortes de pesto y residuos de olimentos vegetoles. El 
producto que resulto de esto descomposici6n se llama "compost" o 
obono org6nico. 

El compostoje reduce la acumuloci6n de grondes cantidodes de materios 
org6nicas en nuestros basureros municipoles y los convierte en un pro
ducto util. Los moterios orgc:micas representan mos de la mitod de la 
basura municipal de California. Per lo !onto, el campostoje en caso 
reduce las cosfos lento del transporte de lo basura como de la 
operaci6n de los bosureros municipales. 

El abono o "compost" es excelente para los jordines y los pro
dos. Adem6s, usted ohorra dinero ol no tener que compror 
ocondicionodores de suelo, pojo y fertilizante. 

EL (OMPOSTAJE ES fACIL 
El compostoje puede efectuorse en el 
patio de la case en un recipiente fobri
codo para este prop6sito, o simplemenfe 
amonfonando los desechos org6nicos (a~ 
gunos ciudades requieren recipientes 
cerrodos). Los negocios, las escuelas y otros instituciones tombien pueden 
transformer f6cilmente las desechos en obono. Comuniquese con el go
bierno del condodo o de lo ciudod pore obtener informaci6n acerco de 
closes grotuitos sabre compostoje y de c6mo odquirir recipientes gratis o 
o precio de descuento. 

Los recipientes coseros se pueden construir con pedazos de modero, 
mollo para gollineros, e induso en recipientes viejos para basuro 
Icon ogujeros perforodos en las lados yen el fondo). 

Los recipientes fobricados induyen unidodes de rotoci6n, cones y 
unidodes verticales formodas por varies recipientes; estos recipientes se 
pueden compror en tiendos o o troves del correo. Dedique suficiente tiem
po a considerer sus opciones y luego seleccione el recipiente que mejor 
se ojuste a sus necesidades. 

Para oblener uno descripci6n sabre c6mo consfruir su propio reci
piente, o uno lisle de vendedores de recipientes pre-fobricodos para 
compostoje cosero, !lame a California Integrated Waste Management 
Soard al l-800-553-2962. · 

METODO DE (OMPOSTAJE 
Se requieren cuotro ingredientes b6sicos en la elaboraci6n de abono; 
nitr6geno, corbono, ague y oire. El metodo m6s sencillo consiste en: 

• mezclor en capos, portes aproximadomente iguoles de mote
rioles verdes lricos en nitr6geno) y materiales de color cofe o 
secos (ricos en carbono), formando uno pile al aire libre 
o colocondo las moteriales en una estrucluro cerrodo; 

• ogregor oguo; 

• revolver poro que entre el oire; y 

• permitir que los microorgonismos e insectos desintegren las 
moteriales con el tronscurso de! tiempo. 

NITROGENO 
Los moterioles verdes toles come recortes de cesped y desechos del jardin 
son fuentes ideoles de nitr6geno lune vez que se secon se convierten en 
fuentes de corbono). Los c6scoras y trozos de fruto o verdures tombien 
pueden proporcionor nitr6geno. Paro reducir lo posibilidod de plagos o 
moles olores, es mejor eviler las residues de cornes o productos 16cteos y 
enterror hosto el fondo de la pilo otros residues de olimenfos. 

AGUA 

CARBONO 
El cesped seco y las recortes de jordineria toles como 
hojos secas, romos o heno pueden proporcionor el ba
lance necesorio de corbono o uno pile de abono. 
Corte o desmenuce los piezos grondes o un tomano 
de 12" o mas pequeiios [las ramos gruesos con 
bastonte madero, deben cortarse en pedazos 
pequeiios, molerse o no usarse). 

las astil!os de modera sin trotor y el aserrin son uno 
fuente util de carbano; pueden ser usados si la pile 
contiene demasiodo nitrogeno. 

Su pile de abono debe tener lo mismo humedad que una nesponja 
· exprimido". El contenido de humedad debe ser de 40 o 60 per ciento. 

Pora verificor que existe la humedad odecuoda, introduzco lo mono en 
lo pile de abono, tome un puiiodo de material y oprimalo; si escurren 
unos cuantos gotos de aguo, proboblemente contiene suficient" 
humedod, si no, ogregue ague. -' ) 

Al ogregar ague es mejor introducir lo manguero de monero que no se 
humedezco unicomente la parte de orribo de lo pile. Tombien puede 
humedecer lo pile cuonda la este revolviendo. En clime seco, tel vez 
tenga que oiiodir oguo con reguloridod, edemas, quiz6s tombien sea 
necesorio cubrir lo pilo. Uno pile de obono debidomenfe construido el1-
mino el exceso de oguo. 
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ANT!FREE .. ZE 

What is Antifreeze? 

Antifreeze, made up of mainly water and ethylene 
glycol, is added to radiator water in motor 
vehicles. Ethylene glycol lowers the freezing point 
and raises the boiling point of radiator fluid. In 
other words, it keeps the water from freezing on 
very cold days and b~iling over on hot days. 

Auto maintenance experts ·recommend that : 
radiators should be flushed every 1-2 years. This 
presents a question of what to do with the radiator 
fluid. Care must be taken to store new antifreeze 
safely and also to dispose of used antifreeze 
properly. · -

What are the Hazards? 

Antifreeze contains ethylene glycol, a hazardous 
chemical. Because et!'iylene glycol is a clear, 
colorless, and sweet-tasting liquid, it is very 
attractive to pets and small children. If 
swallowed, ethylene glycol may cause depression, 
followed by respiratory and cardiac failure, renal 
and brain damage. 

According to the U.S. Consumer Product Safety 
Commission, between 1986 and 1988 more than 
3,000 injuries related to antifreeze occurred. 

Other hazardous chemicals found in used 
antifreeze could include a variety of elements such 
as gasoline, copper, zinc, and lead. These 
materials become trapped in and contaminate 
antifreeze over time in an operating vehicle. 

Antifreeze, carelessly disposed of, such as poured 
into a storm drain or ditch, into a river or stream, 
onto the ground, or into the regular trash, presents 
a health threat to humans, animals and the 
environment. The hazardous chemicals may seep 
into the ground and contaminate the groundwater. 

In addition, antifreeze should be stored properly to 
· avoid accidents to children ·and pets attracted by 
its sweet smell and taste. 

Can Antifreeze Be Recycled? 

Used antifreeze can be recycled for use by the 
mining industry, which sprays it on coal to keep it 
from sticking together and the glycol industry, 
which uses it as an airplane de-icing solution. It is 
also used in cement grinding and brake fluid. 

Call nearby radiator shops to find out if they 
collect used antifreeze for recycling or accept it for 
proper disposal. 

How do I Dispose of ~tifreeze? 

Follow these proper disposal and storage methods:· 

Store antifre.eze in its original container away from 
children and pets. Children may mistake the 
antifreeze for beverages... · · 

If the antifreeze is new, give it away to a friend or 
neighbor who could use it. · 

Take your used antifreeze to a hqusehold 
hazardous waste collection facility or save it for a 
collection event. 

Call your local health department or the 
California Integrated Waste Management Board's 
Recycling Hotline at 1-800-553-2962 to find the 
location of a household hazardous waste 
collection progra~ in, your community. 

• •:t!! -~·· 

. · 1 
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AEROSOLS 
lNTEGRATED 

wAsTE What are Aerosols? 
MANAGEMENT 

BOARD 

8800 CAL CENTER DRIVE 

SACRAMENTO, CA 9582.6 

fOR MORE 

INFORMATION CONTACT 

THE CALIFORNIA 

INTEGRATED WAsn 

MANAGEMO.T 8oARD 

AT 916.2.5p.2.96 

Aerosol cans contain propellants and active 
ingredients such as pesticides or paint. Propellants 
are gases under normal conditions, but when they 
are placed under pressure (as in aerosol 
containers), they liquify and occupy far less space. 
When the nozzle is pressed, pressure is released 
and the propellant quickly returns to its gaseous · 
state, spraying into the air and carrying the 
product with it. 

What are the Hazards? 

Aerosol produ'cts include: Oven cleaners, tile 
cleaners, pesticides, disinfectants, hair sprays, 
room deodorizers, paints, and furniture polishes. 

Hazards associated with aerosols vary greatly. For 
example, pesticides include toxic materials, while 
some oven cleaners contain corrosive chemicals. 
Since aerosol-propelled panicles are very small, 
they are easily absorbed into the lungs and 
bloodstream. Many of the propellants used with 
these products, such as butane or propane, are 
flammable and may be explosive. 

A variety of aerosol products still contain 
chlorofluorocarbons, which are harmful to the 
ozone layer (present approximately 70,000 feet 
above the eanh's surface). The ozone layer 
provides a protective shield against harmful 
radiation. 

How Do I Avoid Accidents? 

The following safety rules should be observed 
when using aerosol products: 

Never puncture or subject an aerosol can to sharp 
impact; a sudden puncture may cause an 
explosion. 

Never leave or place an aerosol can near a .high 
heat source such as a heater, direct sunlight, or 
fire. Heat causes the propellants to expand which 
may cause an explosion. Also, many propellants 
are flammable. 

Never place an aerosol can in a trash compactor; 
the increased pressure may cause an explosion. 

Never throw a full or partially-full aerosol can 
into the regular trash. Refuse collectors may be 
injured by exploding cans and/or be sprayed with 
hazardous chemicals. 

How Do I Dispose of Aerosols? 

The following procedures should be observed 
when disposing of aerosols: 

Use the product completely or give it away to a 
friend or neighbor who may be able to use it. 

If the product cannot be given away for reuse or if 
the nozzle is broken, take it to a household 
hazardous waste collection facility or store it 
safely, away from heat, until a community 
collection day is held. 

Empty aerosol cans (no product emits when nozzle 
is depressed) may be thrown away with the regular 
trash. 

Buy non-aerosol, pump-type sprays or powders. 

Call your local health department or the 
California Integrated Waste Management Board's 
Recycling Hotline at 1-800-553-2962 to find the 
location of a household hazardous waste 
collection program in your area. 
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Costa Mesa Sanitary District 

P.O. Box 1200•Costa Mesa•CA•92628-1200 

50o/o of Your Trash 
is Being Recycled! 
Our recycling program has accomplished its 
goal! Recycle 50% of your trash by the year 
2000. How did it happen? In two easy st.eps! ! 
Step one, take your containers to the curb. Step 
two, you're done. That's it! We sort and separate 
the recyclables from your trash, so you don't 
have to! Since we recycle for you, there is no 
need to sort your waste before placing it artbe · 
curb for collection. 

All of the recyclables and trash are delivered to,a 
large recycling plant that uses mechanical. and 
hand sorting techniques. We recycle efficiently 
and can also easily adapt to changes in the 
science of recycling. Our recycler is currently 
diverting 50% of the total waste stream, all with 
no effort from residents. 

.,. . ~·· ·~ : ' . . 
•, ~,..,.: . 

0 
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• 
COLOR ME 

County Sanitation Districts of Orange County, California 
l~O. Box 8127 

Fountain Valley, CA 92728-8127 
(714) 962-241 I 

V Made with post-consumer content 

·~ . 

·~ ' • .' -~· • t -· \ • .'. 

County Sanitation Districts 
of Orange County, California 
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WASTEWATER TREATMENT PROCESS 

5. ~ 
... the treated 
wastewater goes 
into a very large 

1. 
... Sewer pipes carry the waste
water from ':1omes, businesses, 
and factorie.; to 
the TREATMENT PLANT ... 

' 

4. 
SECONDARY 

2. 
PRELIMINARY 
... At the plant, the waste
water is first sent through a 
screen that collects and removes 
large objects - like rags, toys, 

and rocks ... 

PRIMARY 
... In primary 
treatment, heavy 
materials in the 
wastewater sink 
to the bottom of 
a tank and are 
removed. 

pipe that carries it far into the 
ocean where it mixes with seawater 
through hundreds of portholes. 

... In secondary treatment, good 
bugs (bacteria) eat the lighter 
material· that is left in the waste
water ... 

The material 
that is removed 
is treated and 
sent to farms to 
help crops 
grow ... 

0 
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• 

The Soap and Detergent Association 
475 Park Avenue South 

New York, NY 10016 
(212) 725-1262 

Do You Know Where 
The Water In Your 
Storm Drain 

Goes? 

l 
\ 

To The Ocean.:~ 

- ··:-:.:· 
\ ..... __ 

... ____ .:.__ __ 
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Reciclaje de llantas 

ES LA LEY 

El California Integrated Waste 
Management Act requiere que las 
ciudades reduscan las cantidades de 
basura, quc se depositan en los basureros, 
por 50% para cl aiio 2000. En California 
se genera mas de 29 millones de llamas 
usadas cada afio. Pocos basureros aceptan 
llantas usadas por lo que tienden a flotar 
arriba de los basureros una vez que la 
basura es cubierta con tierra. 

Millones de toneladas de llantas usadas 
son almacenadas en el estado de 
California, causando problemas de salud y 
seguridad. Llantas que son tiradas en las 
calles y callejones pucden causar incendios 
y depositar sustancias venenosas al 
ambiente. 

CERRANDO EL CIRCULO 

Llantas usadas se pueden procesar para 
sacarles el hule que se puede usar para 
construir carreteras y otros productos. 
Reciclando sus llantas usadas puede usted 
ayudar a la ciudad llegar alcanzar la meta 
de reducir la basura que se tiene que llevar 
a los basureros, y al mismo tiempo ayudar 
a que Costa Mesa sea un lugar mas limpio 
y saludable adonde vivir. Usted puede 
cerrar el circulo de reciclage al comprar 
productos que scan fabricados de 
materiales reciclados, como algunas 
mangueras de regar y alfombras para la 
puerta de su hogar. Para mayor 
informacion llame al 714/754·5043 o al 
714/754·5024Para basura peligrosa que se 
genera en los hogares, llame al 714/834· 
6752 

Reciclaje de llantas) 

SIMPLES MEDIDAS QUE PUEDE 
TOMAR 

Compre las llamas mas eficientes, que 
duren mas tiempo en gascarse y le ahorren 
gasolina a su vehiculo. Si todos los carros 
en Los Estados Unidos estuvieran 
equipados con llantas eficientes, se 
ahorrarian 400,000 barriles de aceite al 
dia. 

Para incrementar la vida de sus llamas y 
reducir el consume de gasolina de su carro 
asegurese que sus llantas esten infladas 
correctamente, balancee e intercambie sus 
llantas de posisi6n en el vehiculo, para 
que se desgascen igualmente, cada 6-8000 
millas. 

Se calcula que 50% a 80% de las llamas en 
los vehicules son usadas sin suficiente aire, 
lo cual reduce las eficiencia de se vehiculo 
por 5%. Mantenga sus llamas infladas 
correctamente y ayude a ahorrar al pais 2 
billones de galones de gasolina al afio. 

Traiga sus llantas usadas a los eventos de 
coleccion de llantas o llevelas a los lugares 
donde venden llantas para que sean 
recicladas. En Costa Mesa hay dos lugares 
que acceptan llantas usadas sin cobrar or 
por una pequefia cantidad de dinero: 

Just Tires 

3005 Harbor 
Blvd. 

Big O Tires 

322 E. ll'h St. 

TIRE RECYCLING 

Costa Mesa Sanitary District 

City of Costa Mesa 
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• Tirr Recycling 

IT'S THE LA wl 
The California Integrated Waste 
Management Act requires cities to 

reduce the amount of waste disposed in 
landfills by 50% by the year 2000. 
Californian's generate over 29 million 
scrap tires per year. Fewer landfills are 
accepting tires for disposal because they 
tend to "float" to the landfill surface 
after being covered. Millions of tons of 
tires are stockpiled around the state, 
creating health and safety concerns. 
Tires illegally dumped in streets and 
alleys may catch fire and release toxins 
into the air 

COMPLETING THE LOOP 

Old tires are processed into crumb 
rubber, which can be used to make 
things like roadways and carpet 
padding. By recycling your used tires, 
you wi11 be helping the City to meet 
reduction goals, and helping to make 
Costa Mesa a healthier place to live. 
You can complete the recycling loop by 
buying products made from recycled 
material, like soaker hoses and 
doormats. 

Call For Further Information 

714/754-5043 714/754-5024 

Household Hazardous Waste 
Hotline 714/834-6752 

Tire Recycling 

SIMPLE THINGS You CAN Do 
Purchase the longest lasting, most fuel 
efficien c ti res available. If all cars in 
the U.S. were equipped with the most 
efficient tires possible, the fuel savings 
would equal 400,000 barrels of oil a 
day. 

To increase the life of your tires and 
improve your car's fuel efficiency 
make sure they are properly inflated, 
balanced and rotated every 6-8,000 
miles. 

It is estimated that 50-80% of tires are 
underinflated which decreases the 
car's fuel efficiency by 5%. 
Maintaining properly inflated tires 
could save Americans up to 2 billion 
gallons of gasoline per year. 

Bring old tires to collection events or 
to businesses that sell tires to ensure 
they are recycled or properly 
disposed. Costa Mesa sites that accept 
tires for free or for a nominal fee are: 

Just Tires Big O Tires 

3005 Harbor 
Blvd. 

322 E. ll1h St. 

Support local and state efforts to 
recycle tires, to use inore recycled 
rubber in tires, to purchase materials 
manufactured from recycled tires, and 
to convert discarded tires into energy. 

RECICLATE DE 
. LLA'NTAS 

Costa Mesa Sanitary District 

City of Costa Mesa 
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WHAT IS 
CONSTRUCTION 

AND DEMOLITION 
DEBRIS? 

C&o' debris is material generated in the construction 
and demolition of buildings and roads. According to 

1 the California Integrated Waste Management Board, 
C&D debris makes up approximately 28% ofthes~:ue's 
waste stream. Orange County 61.i.sim:sses. generate large 
quantities of C&D debris and could save m~ncy by 
diverring this 1natcrial 'through reuse and recycling. 
Reducing the ~ount ofC&D debris that is landfilled 
will also help Orange· County· cities meet the 50% 
diversion rate required by the California Integrated 
Waste Management Act of 1989. 

, Disposal ratcsaredctcrrnir;ied by the quality of material. 
Some processors will gi~e estimates of disposal rates 
over the pf;one. Ultimately, the condition of the 
material ..yill be determined upon delivery of 
the material. 

lips for managing your C&:D debris fo~ recycling: 
1 

• Develop a ~.&D waste management plan 

• Assess th·e amounts and composition of your waste 

• Assess the space available for separation of materials 
on site 

• Assess the location of nearby recycling fu.cilirics 
r 

Educating employees, contractors, and sub-contractor:s 
about the benefits of recycling C&D debris will 
improve your bononi line and help your community 
conserve natural resources. 

,·· 

• .. ____ / 

1 nstruction and 
olition Debris 

Facilities 

t'lii, l,111, l,,11c l''"\·id,··· 
.ii,, ,11.11i-.·,·~ '" 1:i,11llilli,1r. 

'f".'' iii, 1,qw, rol ( 
0

'lll',llll1 I i"II 
.,11.! I •1·11,,,liri1111 re ·:\'I)) 1 >,,l,,i, 

Integrated Waste 

Managemcopartme11t 
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--.---,--.-,--,--·~-.--,-,~-·,--,·-~--.--.--,,---------" ' -- -
~ j = !!' ! ~ Do•crlp\lon ol Mo1orlolo Accoplod 

COMPANY i l ~ _,,,i_!-_yg,_+..,t:=-11~I~ _I , t _] I L1. l ! I -·--------------i KEY: b g buyback nlc ~ no chArg~ _s_ ~ -1!L -~ i5 ~ . 

Adema S1ea1, Inc. I, beams. any scmp molal. ca, bodies, pick 
3200 E. F,cnlorn s1,ee1, Annholm b b b _::h:..i . .::"i:..:::.P••:::•.:.•l:::c::..:::oov:.:•:::11:::.ah:::l;::o.:.....,,_,..-,--....,.--,,:---I 
~(.'..71.::4:i):::B:::3:::0·:::6;.52~3=-c::----------i·--;---1--·f--+--1--1--11-- -- -- ---- ----~ Clean tumbo•. clonn pnllols, lroos st,od lo 
Agutnngo Fe,1111,er Company S'xJ', wood chips. 
7992 trvlne Boulevard, hvlno r Enlr.ance born N Slrool 

l!:(9:.:4:::9:..P:.:8:.:.B·..:;9.:;55:..:8'---,---------·i-- --tl--i--i-- __ -- -- -- I - --1---1--1-.......- --1'======"--------i 
AU V.nrlnty Metals, Inc. Ferrous and non-Tanous ma1n1s. usnblo 
1018 Son11ago, Snnto Ano b b b wood, ooca•lonal robnr 

~(:_71:::4!...) 8:::3::S--=9::.2:::35:.__=--------1--:1-- -- ------ ---- --,- - - - - -
Amazon E"vlronmentnl 
7048 Elmor Avonuo, Whinier 

1!(5:..:5=2:..17:..:8=9-=·9.:..19:.:1_-:-:---------,-,--i-- - - - - - - -
Brea Oreon Recycling 

Lolox pnlnl only, Call onoad. 

111~9.:.:5'.!2..:V:;,o:;.le-,n.:.cl::,e:;,A,,v,-.e"'.'n-Cuo'.'C,;;:8=r-::e=e::::::-----r-- ~- -- ------ --·I--+-~' +--t-- -- -- _I ___ Woody lreos om.1 shrub3 and cloan lurnbo, 
1
J714) 529-0IDO _ _ 
Connolldoled Yolumo Trenoportor 
1131 Bluo Oum, Anaheim 

1 
1 r 1 1 

(714) 238·3300 I I I _J__ _I_-•- l--'-l-!--l'--+~1-1--1-- -- ---- -.!.....11--1!=======:=::.....-----j l.'.'.C.::R r:!.:,o::::'.n:..:are:::,::.:._ _______ l-'--t-'-t-- No Uquld or hazordous wasro 

, 1232 Knoll Avenue, Slonlon I 1 
l!(:__71:.;4.:._) 8;;;9:..:1.:·2:;,77:...:6:...,..,--=--------·,-' -r-'- _!_ __ 1_1_..!.... _t __ I __ I __ I_ I _I___ I _ -- --t::========'----
Oan Copp Crushing Corp, 
1120 N. Rlchftold Rood, !Nine 

No liquid, or hazo,dous wasto 

Cionn concro10, asphalt. reb01, nnd mosh. 
(949) 777-6400 
Ou Ponl Corpol Roclomollcn/Rocyclo Conler 
1355 S. Acacia Avonuo, Fullerton 

I Mesh nnd robm hnvQ lo bo a:l1od. '---~--~------------~-~~==========---~ 
· OuPonl Antron Carpal. Wlnno, ol CIWMEJ 

1999 WllA!' owo1d. (114) 518•1068 I ,_ ,__ _ -,- _ - - - -
J!E;.l~T:!.o.:ro~M..:.a.:.ta:..:,1:..a,.la"'c=-o-m=-p=-a"n=-y,--------1-- --,- --

Bm~on coru;roto w/robm ok: .-oof1ng lilos, Rocky Rood nl Portola Pkwy, Loko Foroal 
19491458-7993 
£wl"' Mntorlnla 

I I _l_ ____ I ____ -•-,- -- -- --l·--i·--+--1-- noor 1110s. conc::1010 nnd nsphn.11 

16081 Con,truc:Uo" Cl,cle, hvlno 
1!(7~1~4~)5::_:5~2~·6.:.00~8:_ __________ r-Jl-r ____ , _________ , _____ , __ t--1-1-

Ewle, Mnterlnla 
32501 Orto go Hwy, Son Juon Coplalrano 

j.!(9~4'!91.P:,;2:;B:::·04~;::Je~·---------·f--"r•-r-- _ -'-.---,--,,--- - ------ -- -· 
Ewlos Mnlorlols 
8162 Kalello Avenue, S1on1on 

l!{:._71:;:4!..,);:: 69:;4:,::-0::D:.:3.:.2~----------i·-i--'-i--·t---,1-
1- -- -- -- ---- -- - - -- -

llonaon Aggregates 
Collfornlo Soulh or Spring, Long Beach 

(BOD) 300-6120 -t--1-+-"t-- - 1- --1--t--t-- ->- - -- -- -· 1~H~an~ao~n7Ag::.!;g~,e--ga--te"'"°, ------i-
5956 Cherry, long Beach 
(800) 300-6120 
Hannon Aggrcgatoo 
Golhord ~ Tnlbon, Huntington Beach 

(BOO) 300-8120 I ·t----1--,--'- -- -- --·t--11--r- -- -- -- -i:H~n.:.n:!a..:.o::n.:.A,_:g..:.g.:.,e:.g_a-,-le-,,----------,--r-

6145 SanUngo Conyon, Orengo 

Cloan concrete and osntlall 

Clo.nn ,co-ncrele and nsphnll 

Clonn concrete or,d nsphnl1 

Clonn concrolo and ospltall 

Cleon conc,ete and ospholl 

Clooo concroto ond t1SP.:hall 

(800)300-6120 n/c _ ...:nl.:..:C:..l--+-----t---1--t--t--1--·l---t--+--1--~J::_&:_:P'.!R::.e:.:b.:o.:n:.:W:;;.h-ol,-o-ao-:l,-or---------t--i-- --
Cleon conciato and osphnll 

1301 Hancock Stu,.,,, Sulin C, Anohelm 

111;:,71:::41.).:_;;ne:::-l'..:'.S:::BS~====------i--r--1·- '-''-1---1--r--1-- - - - --1--f--t·
,-Wulo Manogemenl ol o,ongo 

I Corpnt nnd s-ola cushions 

2050 N. Gtasaell, Ornngo __ ,_ __ __ 
1 

_I_--'~ __ I ___ , ___ , _ _I__ r __!_ 
No dirt. conc,cto, U(luld. or fUtlDrdoun wosto ,~17;_'1'.;4!.;12~8'.!2~·0::20~0'..-,--,-:---------i-C...' --r""'-1·-'- - ~- ,-

Onlt Enterpr'lao-1, Inc. Co,,cmto nnr:I nsph:ilt nn-od lo bo sized to 
Locailona vary throughoul Orengo Counly --·l--;--,--1r--- _______ , ___ --· __ 2·,2·,1·. ""Y. wlros nood to bo cul llush l!(::94::9:!.) _::75:;3:._·1;:;4::1.::4..:•::.";:.· .:.1:. 14:_ _______ ·J--,I-'- I 
Rainbow Disposal 
11121 Nichols, Hunllngton Beach 
(714) 947-3581 I _I_ I I .....:'-i-'-'-~--'-1 -!·-'- _!_ _, _ _ I _J _ _J_ ___ t!_OJ!g!(!\!. o, hozardou, wosto 
RJ Noble 
15505 E. Lincoln Avenue fl Bolavla, Orengo 
(714) 837-1550 
Sunset Envlronmontol 

~'-1---t--''-t--'-' -1--'- __ ,_ -- - -- -- -
16122 ConahucUon Circle W., f,vlno 

I 
I 

1!19:.4:..:9::..l.:;55:..:2:.;·8:.;7..:;64_,.----------,-'- _,_,_!__-1..._ _L I _, __ , _ _ !. _1__. 1 - ----
Sun Wee1 Motola 
1150 N. Lemon Slreel, Anohehn 

~f;,.71:.:4-.:..l.:63:,:5:.;·0::,.4..:.7;.0-,-==-=---------1--' -- -- --;--1-11--i·- -- -- --- --- - -- -
Tforro Verdi, lnduslrlc-9 
7982 hvlne Boulevard, J,vlne I 

l'.(9::4::9!.;)S~S::,1·:;:0:::36~3:..,.....,..,--------·J--' ,--'- _ _!_ _!_ .... L ..J... _ _I_ _ _J_ _ __I_ __ _I_ ·· 
Tierra Verde lndualrlca 
31748 Lo Pata. Rood, San Juan Cnplslreno 

1 l!l;'.'.94~9'.!_)!._72~8'.:·0::;4:,::0:.:,1 __________ _._ _ _,__~---~ _ . _ ------_1_ -·- ---· -·· --·· · 

Concroto, nsr,t1.AU, dir1. lilo. snnd, brick. 
___ rock. pJastor -------- _ 

___ No llquld or hn1a1dous wnsto_ -~ _ ·- --· 

Scuip momts. s,o'IIDS. w.asho;rr.. flry'l'ro. No 

rolrlgnm~.----·---··--·-·. -· 

Gr,:,rmwac;to. nQ P.1rms or mir,t:ulr.nl'I. 

..... ~ .. oo•l.:_p!;!!!~ot.l ~!_n~II;~ a~. 

I 
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FREE HOUSEHOLD· HAZARDOUS WASTE DISPOSAL 
EASY AS 1·2·3! 

@ Pack those unwanted household and 
car-care products In the back seat or 
trunk of your car. 

(1) Drive to the convenient location 
listed on back. 

® Sit In the comfort of your car. fltl out 
an easy fOrm and attendant wlll 
remove products. 

• Paint • used Motor 011 • Batteries • • 
• Pesticides • Fertilizers • l!l 
• Household Cleaners • Antifreeze • ~ ·, 

0

~ • 

• Pool Chemlcals • • 
• And Other Household waste ~ 

Containing Hazardous Chemlcals • WUi=hAiii•ji4•),li•N4it•Ul1Ui•J&m.,. 
PIYM<I en Roc:ydal,le P~r/Adve<1iae wt!h V1~Pu.e, "'-lea', F1\/0flll Malla ,~a, 751-7500 OVal·Pak, 1/1999. 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF CYPRESS 
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• Use an~isposal 

• Compost soiled bedding and manure for 
your own use, or give it away to local 
greenhouses, nurseries and botanical parks. 

• Transport manure to topsoil companies or 
composting centers. 

• Fertilize pastures, cropland and lawns with 
ma~~re and soil bedding. Do not apply 
f ert1llzer just before or during rainstorms. 

• Pesticide Alternatives 

The "chemicals-only approach" to pest con
trol is only a temporary fix. lntergrated pest 
management Is a more common-sense ap
proach for a long-term solution. Plan to use: 

Physical controls, such as pheromone traps, 
tarps, bug zappers, fly-tight storage sheds. 

Biological controls, such as swallows, bats 
and other insect-eating animals. 

Chemical controls, such as pyrethrin-based 
insecticides, dehydrating dusts, insecticidal 
soaps and horticultural oils. If. pesticides must 
be used: 

• Rinse empty pesticide containers and use 
rinse water as you would the product. 
Dispose of empty rinsed containers in the 
trash. 

• Dispose of unused pesticide at the 
Household Hazardous Waste Roundups, 
instead of dumping it into the sink, street, 
gutter or storm drain. Call (714) 834-6752. 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

Recycling & Hazardous Waste Disposal 

City of Cypress 
Department of Public Works 
(714) 229-6740 

Orange County 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 
Orange County · 

To Report Illegal Dumping 

Deparment of Public Works 
(800) 69-TOXIC 
City of Cypress 

To Report a Clogged Catch Basin 

Department of Public Works, Division 
(714) 229-6760 

For more information about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. 

This brochure is one of a series of pamphlets describing 
storm drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • Automotive 
Maintenance and Car Care • Roadwork and Paving • Horse 
Owners and Equine Industry. 

0 
Preventing Storm Water 
Pollution During 

Horse Owners 
and the 
Equine Industry 

A Guide For 

• Urban Horse Owners 

• Small Farms 

• Equestrian Centers 

• Boarding Stables 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 
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Ocean Pollution Prevention: 
It's Up To Us 

Cypess has two drainage systems: 
sewers and storm drains. The storm drain 
system was designed to prevent flooding by 
carrying excess rainwater away from city 
streets out to the ocean. Because the 
system contains no filters, it now serves the 
unintended function of carrying urban 
pollution straight to the ocean. 

This pamphlet tells you how to prevent 
ocean pollution from "stormwater' or "urban 
runoff." 

Rain, industrial and household water 
mixed with urban pollutants creates 
stormwater pollution. The pollutants 
include: oil and other automotive fluids, 
paint and construction debris, yard and pet 
wastes, pesticides and litter. 

Urban runoff pollution flows to the ocean 
through the storm drain system which takes 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical in our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life 
and increases the risk of inland flooding by 
clogging gutters and catch basins. 

These Best Management Practices 
(BMPs) will ensure a cleaner city and ocean. 

Animal Waste Problems 

Animal waste contributes to ocean pollution 
when it is improperly stored or left uncovered 
near small streams and storm drains. During 
rainfall, it is washed into storm drains and flows 
untreated, directly into the ocean. 

Animal waste contains some nutrients -
phosphorus and nitrogen - as well as bacteria. 
The nutrients fertilize the aquatic plants causing 
their proliferation, which depletes oxygen In the 
water killing sea life. The high bacteria levels in 
the water can cause gastro-intestlnal problems 
for swimmers. 

Sediment is also a common pollutant washed 
from pastures and livestock facilities. It creates 
multiple problems once it enters the ocean. It 
harms sea life by clogging · the gills of fish, 
blocking light transmission and increasing 
ocean water temperature. 

Solutions 

• Facilities Design 

• Situate barns, corrals and other high-use 
areas on the portion of property that drains 
away from the nearest creek or stream. 

• Install gutters that will divert runoff away from 
livestock areas. 

• Design diversion terraces which drain Into 
area with sufficient vegetation to filter the 
flow. 

• Protect manure storage facilities from rainfall 
and surface runoff. 

• Pasture Management 

• Confine animals in properly fenced areas 
except for exercise and gazing time. 

• Corrals, stables and barns should be located 
on higher ground when possible and ' · 
surrounded by pasture to act as a natural 

· filtration sysytem. 

• Use fencing to keep horses away from 
environmentally sensitive areas and protect 
stream banks from contamination. 

• Use manure and soiled bedding sparingly to 
fertilize pastures and croplands. 

• Grazing Management 

• Establish healthy and vigorous pastures with 
at least 3 Inches of leafy material present. 

• Subdivide grazing areas Into three or more 
units of equal size. Clip tall weeds and old 
grass. 

• Rotate animals to clean pasture when grass 
is grazed down to 3-4 Inches. Let pa.sture 
regrow to 8-10 inches before allowing 
regrazlng. 

• Keep animals away from wet fields if 
possible. 

• During heavy rainfall, consider indoor 
feeding, a practice which keeps more 
manure under roof and away from runoff. 

• Collection and Storage 

Collect solled bedding and manure on a dally 
basis from stalls and paddocks smd place In 
temporary or long.term storage s. Store In 
sturdy, !~sect-resistant and seepa1:1e-free units. 
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• During nstruction 

• Cover catch basins and maintenance 
holes when applying seal coat, slurry 
seal, fog seal, etc. 

• Use check dams, ditches or berms to 
divert runoff around excavations. 

• Never wash excess materials from 
exposed aggregate concrete or similar 
treatments Into a street, gutter or stonn 
drain. 

• Collect and recycle excess abrasive 
gravel or sand. 

• Avoid over-application by water trucks 
during dust control. 

• Spills 

• Never hose down "dirty'' pavement or 
surf aces. Clean up all spills and leaks 
using "dry" methods (with absorbent materi
als and/or rags), or dig up and remove 
contaminated soil. For 
disposal information 
contact the Orange 
County Hazardous 
Waste Hotline at 
(714) 288-2541. 

. Spill Res~ e Agencies 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

Recycling & Hazardous Waste Disposal 

City of Cypress 
Department of Public Works 
(714) 229-6741 

Orange County · 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 
Orange County 

To Report Illegal Dumping 

Deparment of Public Works 
(800} 69-TOXIC 

To Report a Clogged Catch Basin 

City of Cypress . 
Department of Public Works, Maintenance 
(714) 229-6760 

For more information about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. 

This brochure is one of a series of pamphlets describing 
storm drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • Automotive 
Maintenance and Car Care • Roadwork and Paving • Horse 
Owners and Equine Industry. 

0 
Preventing Storm Water 
Pollution During 

Roadwork 
and 
Paving 

A Guide For 

• Driveway, Sidewalk & Parking Lot 
Construction Crews 

• Seal Coat Contractors 
• Construction Inspectors 
• General Contractors 
• Operators of grading equipment, 

paving machines, dump trucks 
and cement mixers 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 
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Ocean Pollution Prevention: 
It's Up To Us 

Cypess has two drainage systems: 
sewers and storm drains. The storm drain 
system was designed to prevent f loading by 
carrying excess rainwater away from city 
streets out to the ocean. Because the 
system contains no filters, it now serves the 
unintended function of carrying urban 
po.llution straight to the ocean. 

This pamphlet tells you how to prevent 
ocean pollution from "stormwater" or "urban 
runoff." 

Rain, industrial and household water 
mixed with urban pollutants creates 
stormwater pollution. The pollutants 
include: oil and other auto-motive fluids, 
paint and construction debris, yard and pet 
wastes, pesticides and litter. 

Urban runoff pollution flows to the ocean 
through the storm drain system which takes 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical in our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life 
and increases the risk of inland flooding by 
clogging gutters and catch basins. 

These Best Management Practices 
(BMPs) will ensure a cleaner city and ocean. 

Roadwork and Paving Problems 

Road paving, surfacing and pavement 
removal activities contribute to urban runoff 
pollution because they take place right In the 
street, where urban runoff contaminatoin can 
result from asphalt saw-cut slurry or excavated 
material. 

Rain or runoff can carry these toxic 
substances to the ocean through the storm 
drain system, posing a hazard to human and 
sea life. 

Extra planning is required to store and 
dispose of materials properly and guard against 
stormwater and ocean pollution. This brochure 
tells you how. 

Solutions 

Handling, storing, and 
disposing of materials 
properly can prevent 
pollutants from entering · 
the storm drains. 

• General Business Practices 

• Keep materials out of the rain. Store them 
under cover, with temporary roofs or plastic 
sheets, protected from rainfall, runoff and 
wind. 

• Plan excavation and grading for dry weather. 

• Develop and implement erosion and 
sediment control plans for embankments. 

• Recycle used oil, concrete, asphalt, etc.· 

• Paint Removal 

• Maintain all vehicles and heavy equipment. 
Inspect frequency for leaks. · 

• Conduct all vehicle/equipment maintenance 
and refueling at one locatlon-away from 

storm drains. 

• Perform equipment/ 
vehicle repairs and 
washing off-site. 

• Do not use diesel oll to 
lubricate equipment or 
parts. 

• Asphalt & Concrete Removal 

• After breaking up paving, be sure to remove 
all chunks and pieces. Recycle them at a 
crushing company. 

• Dispose of small amounts of dry concrete In 
the trash. Make sure broken 
pavement does not come In 
contact with rainfall or runoff. 

• Shovel or vacuum saw-cut 
slurry and remove f ram the 
site. 

• Cover or barricade storm 
drain openings during saw-cutting. 

• Disposal Options 

Use a crushing company to recycle cement, 
asphalt and porcelain rather than taking them 
to a landfill. 
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• When brea~p paving (cement or 
asphalt), be\.,..4 to pick up all the pieces. 
Recycle them at a crushing company. 

• Dispose of small amounts of excess dry 
concrete, grout and mortar in the trash. 

• Never bury waste material. Recycle or 
dispose of it as hazardous waste material. 

Handling Materials & Wastes 

• Practice source reduction-minimize waste 
when ordering materials. Ordering materials. 
Order only the amounts needed to complete 
the job. 

• Use recycled and recyclable materials 
whenever possible. 

• Recycle broken asphalt, concrete, wood, 
and cleared vegetation. Unrecycled 
materials must be taken to an appropriate 
landfill or disposed of as hazardous waste. 
Call the numbers on the back of this 
pamphlet for disposal information. 

Disposal Options 

Use a crushing company like 
to recycle cement, asphalt and 
porcelain rather than taking 
them to a landfill. To locate a 
crushing company near you 
contact the Integrated Waste 
Management Department by 
calling (714) 834-4000. 

Spill Resp Agencies 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

Recycling & Hazardous Waste Disposal 

City of Cypress 
Department of Public Works 
(714) 229-6741 

Orange County 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 

To Report Illegal Dumping 

Orange County 
Deparment of Public Works 
(800) 69-TOXIC 

To Report a Clogged Catch Basin 

City of Cypress 
Department of Public Works, Maintenance 
(714) 229-6760 

For more infonnation about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. 

This brochure is one of a series of pamphlets describing 
stonn drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Maying Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • Automotive 
Maintenance and Car Care • Roadwork and Paving • Horse 
Owners and Equine Industry. 

• 
Preventing Storm Water 
Pollution During 

Concrete 
& Mortar 
Application 

A Guide For 

• Masons and Bricklayers 
• Sldewalk Construction Crews 
• Patio Construction Workers 
• Construction Inspectors 
• Home Builders 
• Developers 
• Do-lt-Yourselfers 

Published by: 
City of Cypress 
Public Works Department 

Engineering Division 
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Ocean Pollution Prevention: 
: It's Up To Us 

Cypess has two drainage systems: sewers 
nd storm drains. The storm drain system was 
esigned to prevent flooding by carrying excess 
ainwater away from city streets out to the 
cean. Because the system contains no filters, 

t now serves the unintended function of 
arrying urban pollution straight to the ocean. 

This pamphlet tells you how to prevent ocean 
ollution from "stormwater'' or "urban runoff." 

Rain, industrial and household water mix~d 
ith urban pollutants creates stormwater 
ollution. The pollutants include: oil and other 
uto-motive fluids, paint and construction 
ebris, yard and pet 
ast.es, pesticides and 

itter. 

Urban runoff pollution 
lows to the ocean through 
he storm drain system 
hich takes water and de
ris straight from the 
treets to the ocean. Each day 100 million 
allons of polluted urban runoff enter the ocean 
ntreated, leavrng toxic chemical in our surf and 

ons of trash on our beaches. 

Urban runoff pollution contaminates the 
cean, closes beaches, harms aquatic life and 

ncreases the risk of inland flooding by clogging 
utters and catch basins. 

These Best Management Practices (BMPs) 
ill ensure a cleaner city and ocean. 

• 

Concrete & Mortar 
Application Problems 

Fresh concrete and mortar 
activities are frequent sources 
of urban runoff pollution. 
Materials and waster blown or 
washed into a street, gutter or 
storm drain have a direct 
Impact on the ocean. 

Sediment is the most common pollutant 
washed from worksites. Sediment clogs the 
gills of fish, blocks light transmission and in
creases ocean water temperature, all of which 
harm sea life, disrupting the food chain upon 
which both fish and people depend. 

Sediment carries with it other worksite pollu
tants such as cement wash, gravel, asphalt, 
pesticides, cleaning solvents, motor oil, grease 
and fuel. Poorly maintained equipment and 
vehicles leaking fuel and oil also contribute to 
ocean pollution. 

-

Solutions 

Handling, storing, and disposing of materials 
properly can prevent pollutants from entering 
the storm drains. 

• General .Business Practices 

• Schedule projects for dry weather periods. 

• Keep materials out of the rain. Store both dry 
and wet materials under cover, protected from 
rainfall and runoff. Also, protect dry materials 
from the wind . 

• Secure open bags of cement to keep wind
blown cement powder away from streets, gutter, 
storm drains, rainfall and runoff. 

• Cleaning Up 

• When cleaning up after driveway or sidewalk 
construction, wash concrete dust onto dirt 
areas, not down the driveway or into the street 
or storm drain. 

• Wash out concrete mixers and equipment 
only in designated wash-out areas, where the 
water flows into containment ponds or onto 
dirt. 

for reuse. 

• Never dispose of cement 
washout into driveways, 
streets, gutters, storm 
drains or ditches. 

• During Construction 

• Do not order or mix up more 
fresh concrete or cement than 
you will use. 

• Set up and operate small mixers on tarps or 
heavy drop cloths. • 
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Recycle o. grease wastes. Never dump 
them down storm drains or on the ground. 
Look in the yellow for "renders" or call one of 
the disposal numbers listed in this brochure. 

/ • E~ployee & Client Education 

'·· Include urban runoff training in employee 
orientations and reviews. Promote these Best 
Management Practices (BMPs): 

Storage containers should be regularly 
inspected and kept in good condition. 

• Place materials inside rigid, durable, 
watertight and rodent-proof containers with 
tight fitting covers. 

• Store materials inside a building or build a 
covered area that Is paved and designed to 
prevent runoff from entering storm drains. 

• Place temporary plastic sheeting over 
materials or containers and secure the cover 
with" ties and weighted objects. (Not 
appropriate for storing liquids.) 

Post BMPs where employees and customers 
can see them. Showing customers you protect 
the ocean Is good public relations. 

Explain BMPs to other food businesses 
through you business associations or chamber 
of commerce. 

Stencil catch basins near 
the workplace with a stencil 
that says "No Dumping: This 
drains to the ocean." 

Spill Resp se Agencies 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

Recycling & Hazardous Waste Disposal 

City of Cypress 
Department of Public Works 
(714) 229-6740 

Orange County 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 
Orange County 

To Report Illegal Dumping 

Deparment of Public Works 
(800) 69-TOXIC 
City of Cypress 

To Report a Clogged Catch Basin 

Department of Public Works, Division 
(714) 229-6760 

For more information about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. 

This brochure is one of a series of pamphlets describing 
storm drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • 
Automotive Maintenance and Car Care • Roadwork and 
Paving• Horse Owners and Equine Industry. 

• 
Preventing Storm Water 
Pollution During 

Food 
Service 
Industry 

A Guide For 

• Restraunts 

• Grocery Stores 

• Bakeries 

• Food Producers 

• Food Distributors 

Published by: 
City of Cypress 
Public Works Department n,~~&!11==!1~1 

Engineering Division 
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Ocean Pollution Prevention: · 
It's Up To.Us · 

Cypess has two drainage systems: 
sewers and storm drains. The storm drain 
system was designed to prevent flooding by 
carrying excess rainwater away from city 
streets out to the ocean. Because the 
system contains no filters, it now serves the 
unintended function of carrying urban 
pollution straight to the ocean. 

This pamphlet tells you how to prevent 
ocean pollution from "stormwater' or "urban 
runoff." 

Rain, industrial and household water 
mixed with urban pollutants creates 
stormwater pollution. The pollutants 
include: oil and other automotive fluids, 
paint and construction debris, yard and pet 
wastes, pesticides and litter. 

Urban runoff pollution flows to the ocean 
through the storm drain system which takes 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical in our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life 
and increases the risk of inland flooding by 
clogging gutters and catch basins. 

These Best Management Practices 
(BMPs) will ensure a cleaner city and ocean. 

Food Service Problems 

The by-products of food-related businesses 
can harm the ocean and sea life if they enter the 
storm drain system. Food businesses can 
cause harm by putting food waste in leaky 
dumpsters, not cleaning up outdoor food or 
chemical spills, or by washing outdoor spills Into 
the storm drain system. 

Other routine activities such as cleaning oily 
vents and operating and maintaining delivery 
trucks are sourcs of pollution, unless proper 
precautions are taken. When it rains, motor oil 
that has dripped onto parking lot from business 
and customer vehicles is washed Into the ocean 
via the storm drain system. 

Oil and grease can clog fish gills and block 
oxygen from entering the water. Also, toxics 
found In oven and floor cleaners can, in high 
concentrations, harm aquatic life. 

Solutions 

• Keep Work Sites Clean 

Handling, storing, and disposing of materials 
properly can prevent pollutants from entering 
the storm drains. 

• Minimize Wastes 

Use non-disposable products. Serve food on 
ceramic dishware rather than paper, plastic or 
styrofoam and use cloth napkins rather than 
paper ones. If you must use cloth napkins 
rather than paper ones. If you must use 
disposable products, use paper Instead of 
styrofoam and look for recycled and recyclable 
containers. 

Buy the least toxic products available. 

• Look for "non-toxic," "non-petroleum based," 
''free of ammonia, phosphates, dye or 
perfume," or ''biodegradable" on the label. 

• Avoid chlorinated compounds, petroleum 
distillates, phenols and formaldehyde ... 

• Use water-based products. 

• Parking Lot Drainage 

Cover, repair or replace leaky dumpsters and 
compactors, and/or drain the pavement 
beneath them to the sewer. Rain can wash oil, 
grease, and substances into the storm drain 
system. 

Wash greasy equipment such as vents and 
vehicles bet ore storing outside and only in 
designated wash areas properly connected to 
the sewer system with an appropriate oil/water 
separator. 

• Recycle Wastes 

Purchase recycled products. By doing so, 
you help ensure a use for the recyclable 
materials that people collect and recycle. 

Recycle the following: food waste 
(non-greasy, non-animal food waste can be 
composted); paper and cardboard, container 
glass, aluminum, and tin, pallets and drums; 
and oil and grease. 

Separate wastes. Keep your recyclable 
wastes in separate containers according to the 
type of material. They are easier to recycle if 
separated 
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Spill Resp ,e Agencies 
/ 
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Ocean Pollution Prevention: 
! It's Up To Us 

Cypess has two drainage systems: sew
rs and storm drains. The storm drain 
ystem was designed to prevent flooding by 
arrying excess rainwater away from city 
treets out to the ocean. Because the 
ystem contains no filters, it now serves the 
nintended function of carrying urban pollu
ion straight to the ocean. 

This pamphlet tells you how to prevent 
cean pollution from "stormwater' or "urban 
unoff." 

Rain, industrial and household water 
ixed with urban pollutants creates 

tormwater · pollution.. The pollutants 
nclude: oil and other automotive fluids, . 
aint and construction debris, yard and pet 
astes, pesticides and litter. 

Urban runoff pollution flows to the ocean 
hrough the storm drain system which ·takes 
ater and debris straight from the streets to 

he ocean. Each day 100 million gallons of 
olluted urban runoff enter the. ocean 
ntreated, leaving toxic chemical in our surf 
nd tons of trash on our beaches. 

Urban runoff pollution contaminates the 
cean, closes beaches, harms aquatic life 
nd increases the risk of inland flooding by 
logging gutters and catch basins. 

These Best Management Practices 
BMPs) will ensure a cleaner city and 
cean. ------..._ 

General Construction Problems 

Construction sites are common sources of 
urban runoff pollution. Material~ and wastes 
blown or washed into a street, gutter or storm 
drain flow directly to the ocean. 

Sediment is the most common pollutant 
washed from worksites, creating multiple 
problems once it enters the ocean. Sediment 
clogs the gills of fish, blocks light transmission 
and increases ocean water temperture, · all of 
which harm sea life, disturbing the food chain 
upon which both fish and people.depend: i,'r:: ·. 

• • • 'I-/ .. ,;~ •• 

Sediment also carries with it other worksite 
pollutants such as pesticides, cleaning solvents. 
cement wash, asphalt and car .fluids like· motor 
oil, grease. and fuel.· Thus, ·poorly malr,talned 
vehicles and heavy equipment leaking fuel and 
oil at the construction site also contribute to 
ocean pollution. ·-· r-,J:,,:: ,: 

As a contractor, site supervisor, .owner.. of 
operator of a site, you may be responsiblt(for· 
the environmental demage cused by subcon-
tractors or employees. .? ·: .. 

-

Solutions 

Handling, storing, and disposing of m·aterials 
properly can prevent pollutants from entering 
the storm drains. 

• General Business Practices 

• Cover and maintain dumpsters. Check . 
frequently for leaks. Place dumpsters under 
a roof or cover with tarps or plastic sheeting. 
Never clean a dumpster by hosing it down on 
site. 

• Keep pollutants off exposed surfaces. Put 
trash cans and recycling receptacles around 
the site. · : ,; ,;'.f 1 • · 

' • . · . • : .: 1(-..... ' 

• Keep materials out of the rain. Cover:.!·;·;;. '.· 
exposed piles of soil or construction , ·::· : . .. \· .. '.. 
materials with plastic sheeting or tempo~a'ry'j 
roofs. · · · , ' :.: '·:' \t~1\:J;1 

. , j, : '·.· j ••• • .t)~Hr~>..1 ·l:·~·;, 
• Designate one area for auto parking. vef)lcle}; 

refueling and r9utlne:equlpment. ,::i: i :.,ii}fn·. ·:-}~: 
maintenance. Ttle.ar~a should be~weltaway'.i' 
from gutters or storm drains. Make major?.1;:-f~ 
· repairs off site: ,· : . . ,, · · ;:~ .~ · ... /·;,;;:;:J;i,-,.:{~. 

, ,· · -:,·: . .. :~ :-: '.i~-:r'('.i'·:: i'.':,:'! f 1tq.'ii:··~'Hi1 .. r.·i;:;?,'.,i;]' 
•: U~e a~ i1ttre reclaimed w~ter ~·~ · possl~i~;!~'~~J 

dust control,--~ ... ;.-lz· ···'·, · ,.-·,·. 1i···· ,; ,,•\JWt) .. ;A:i 
. . , " ·_:· _: ~ ·~;.· .. :;..~·1: ' . :.:.·,· :;/; ., ~;·i;4~>·,/ i)'i 

• Clean Up· Spills··.: ·-·i · ·"·; ti>11•.1r.f~?~ ·.~;; 

• Clean up leaks; drips and other spills"'/t:;Vi J: 
Immediately .. T~ls will pr~vent contamlnaJ<td~.Y. 

f • ' • • '' ' I 1· ,: J• o•' J.; o• •I 

soil or residue on· paved surfaces. .,_..: ·:'· >-· .. ,f· 
•· · . · ,· l•".' ... ::;,.>;.~1·{(:<[ 

• Never hose down ·dirty- pavement or,·~-,_. ·!_, 

impermeable ·surfaces wherefh.1ld$, have,,::~· . ?, 
. . ' ' ' ' ~ ' I ' 

spilled. Usedry. cleanup met~ods .(saw'.d,u!.t, _; 
cat litter, and/or rags). . . 

1 
: : · .~".::'./ ·_·:~:· ... : ::, 

1 ' , I••"•. • i~ •, 

• Planning to Prevent .Pollution · 

An erosion control program, worked out 
1

be-: 
fore construction begins, prevents or minimizes 
problems. 

• Train your employees and subcontractors. · · 
Make these brochures available to everyone 
working on site. Inform subcontractors about 
stormwater requirements and 
responsibilities. 

• Schedule excavation and gn 
for dry weather periods. 

J activities . 
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• • Don't use diesel fuel to lubricate equipment or 
. partr,';'· .. ~" ·. •y-;,r,•,•, ' - ·~ • 

·i·'~1r·; ··, ,. - ,· 
• Use drip pans or drop cloths to catch drips .and 
~~. if you drain and replace motor oil, radiator 
coolant or other fluids on site ... Collect all used 
fluids}store in separate containers.and recycle. ·. 

·~~ .::i . JJ, 

~ ') . ···t,, .. . ,, . :· 

· • · Er.os1bn-..Prevent,1on ' ,. - -

. ,. .I •. .... ·, • • . 
~ ... ~ , .. .,·c.11.~jl•,:-. · .. ·,· 

• After cleariing~·grading or·excavating, exposed. 
soil poses a clear and immediate danger of . .:, 
stonnwater pollution. Revegetation (pennanent or 
temporary) tis an excellent fonn of erosion control 
.fo.i:~y sit~,.·. ·. r;1 · 1 •' -" · . • ••. 

• Avoid excavation or grading in wet weather. · 

• ~t~~~~t~[~~~Ion· diJc~/t~·:~hanncl. ~n~ff, ' 
around the site. Line channels with grass or 
roughened pavement to reduce runoff velocity. 

•· Co~r stoclcpiles,and excava'ted.soil with.secured l 

::~tarpn)t'·ptastic sheeting:'·,,, ..... , ... <r..,..:i,'· --· ...,,,,,,, :·.:.·,:' 
. .. . ~. . - - . 

. • Remove existing vegetation .only when absolutely 
' . · .. neeffi!Uy~;:1:.arge projects sho~ld be done in.: ... ', 

I ' • 1• 1 •• • •• , 

phases. · · 

• Cofi'silitpi!Hdng tempb~~ir ·_ :. 
. : ,vegefut:ia~ f'ot c:rosion'' .·. / . J l' 

. control on slopes or where 
, f R~s.~~~i~~ !~ n?t )··:: , 

unmed1ately planned.,;_. ,_.-. 1• : ••••• 
• ... ,. .. • 1. • • • ~, t • 

• ~l~H>erman~nt vegeationas... .. . .. ,,r. :; . . : 
~~~ ~ pp~sibt.e, on~e ex~avation and_gradmg . · 
activities .are.complete ..... ,;,i·· . .· .. ,, .. , .. · 

•lo.: .-..• • ,I ,_._ • 

Spill Response Agencies 
... -. 

. Ora.hge County Fire Authority 
Health/Hazardous Matererials Program 
(714) .288-2541 

Recycling & Hazardous Waste Disposal 

City of Cypress 
Department of Publlc Works 
(714) 229-6741 
j j'•, , : ; ''' l '' , ~ : • J ~ I 

Orangt:t'County 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 . · 
Orang~ County· · 

To Report Illegal Dumping 

: , . : . .• . I: I • ., • • . ~ 

Depami~n't.of Pu~llc Works 
(800) 69rJ"OXIC ., .. 
nt '' · · ;lj ;:!)0"' ; · · 

To Report a Clogged Catch Basin 

'•':· 

Cltu f ~'" . . .. . •'. . ~,:o . .... ,....fess'-.~.,:,... t~· ·· .. :. :; ... ,· .. _.· ·,(!:, q .. 

(Qepefrtmeot of .. Pu~llc Works, Maintenance . ·.· 
(714) 229-6760 
-! .. ;,. 'I '.' • • ! :; 

Por more information about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229·6741. 

This btt>eh~ is 'ohe' of a series of pamphlets describing 
stonn drain protection measures. 
Pamphlets . ~nclude: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • Gene.rel 
Construction, and Site Supervision • Heavy Equipment and 
Earth-Moving · Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • Au
tomotive Maintenance and Car Care • Roadwork and 
Paving • Horse Owners and Equine Industry. · 

• ·: ': .,'l 
,• . ~! 

Preventing Storm Wat~/:\: : .;: .i .. j:\f:Ji ·· 
Pollution During 

, · ·. ,··: .. : 

,. ' 

Heavy 
Equipment·~$~ ::··' 
& Earth Moving·:···::_;::. 

'J 

\f.•. .\ 

.... 

A Guide For . .. :.. :· 

• Site Supervisors . . .. . ; ; 
• Bulldozer and Backhoe.Operators , . ,;-'.l 

" • Gardening Machine Operators : , .. · .. · ·. ·"·' ... 
• Dump Truck Drivers · .. : ·.'. 
• General Contractors 
• Home Builders 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 

.. ... . . . 

,, • r• 

0017238



Ocean Pollution Prevention: 
It's Up To Us 

Cypess has two drainage systems: 
sewers and storm drains. The storm drain 
system was designed to prevent flooding by 
carrying excess rainwater away from city 
streets out to the ocean. Because the 
system contains no filters, it now serves the 
unintended function of carrying urban 
pollution straight to the ocean. 

This pamphlet tells you how to prevent 
ocean pollution from '!stormwater" or "urban 
runoff." 

Rain, Industrial and household water 
mixed with urban pollutants creates 
stormwater pollution. The pollutants 
Include: oil and other automotive fluids, 
paint and construction debris, yard and pet · 
·wastes, pesticides and litter. 

Urban runoff pollution flows to the ocean 
through the storm drain system which tak~s 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical in our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life 
and Increases the risk of inland flooding by 
clogging gutters and catch basins. 

These Best Management Practices 
(BMPs) will ensure a cleaner city and ocean. 

• 

Heavy Equipment 
Operations Problems 

Soll excavation and grading operations often 
contribute to urban runoff pollution. By 
loosening large amounts of soil and sediment,.: 
earthmoving activities can cause .~edlment to 
flow Into gutters, storm drains and the ocean. • .. 

Sediment Is the most common pollutant 
washed from worksltes, creating multiple 
problems once It enters the ocean. Sediment 
clogs the gills of fish, blocks light transmission 
and Increases ocean water temperture, all of 
which harm sea life, disturbing the Jqo(J chair'! 
upon which both fish and people depend_. . · 

Sediment also carries with · 1t other ·'.workslta :'.~ · 
pollutants such as pesticides, ·cleaning solvents, ·,, 
cement wash, asphalt and car fluids like motor 
oil, grease and fuel. Thus, _poorly maintained 
vehicles and heavy equipment leaking fuel and 
oil at the construction site also .. cc;,~trlbute __t~ .. , 
ocean pollution. : . . . , ·:· :..-·-,,;'-i'. .}' r~:q~1~ . 

.... ,,~· . . ... I .. ~ ~- ... : .. ~_.:-.{ .. >'·'~-:.,\ 

Solutions 
r,: :·:· . ~~:-~ · .. · .· : \ ··. 

Handling, storing, and disposing 'of mate.rials· 
properly can prevent pollutants from entering : 
the storm drains. · '' ·· · · ·: ' · 

• General Business Practices .. , 

• Plan excavation and grading for dry weather. · , 
' ,i 

• Use as little water as possible for dust cont~ol. · ! 
' . ' 

"• ' I : 

• Never hose down "dirty' pav~r:n,~m, <?;~ ,W':B_f9:/t f 
meable surfaces where · . · · · , · . · ., .. _ · ·" · 
fluids have spilled. ·use : : . ·.' · ;, 1. .:·.; ;.' ~ ;~. ':1 · 
dry cleanup me.thods . , .,·A·:···i~·, 

• , ' ',, Ill! I.: I'.. I • 

(saw dust, cat litter, and/. O · · · ., :;:'. .: 
orrags). . , ,. , ., .' ,. , ; . .. ~:, o'.i-'. 

• Sweep up dry spllled · :·.~·- : ,.,1 ·~-· ffl:,.•i· 
materials Immediately. , ·~ .. : 11·1

·· <' t) . 
N tt t b . . . . . •.. -· l:J + ~ ••• 

ever a emp to ury " . , .... ·. ~,,;· 'tiof' .. '.f!J 
them or "wash them away with water.·~- . · ~- .. ,·;."; 

• • .. : ' ! ,·' '.; : , Jj 1':;,.,,, ·1.:'i)'l/,(l·f,,')j~}.' ,·•. :: 

• Clean up spllls on ·dirt areas by digging up·;;. . 
and properly disposing of contaminated soil •. ·:· .. 

.•.. '! ;' 

• Report significant spills to the appropriate J .. · • · !;.-: 
splll response agencies lm111edlately, llste~): 1 

..:' i 

on the back of this pamphlet: · :i:: ·- · ,;,,,. • . 
· :,r · .I · ; . ·:· i • ... ,,l,-:J. .: , 

.: .. I:· , ·: . ,; ,":,!U(/1 

• .. Vehicles.& Equipment j,;J.· 1.~-.. <o ·:· . .;..· 
.. '. 

• •. ! • ··it. ;'If •. , •. ,,,n,:.:,si·~ ..... ~, -~ 
• Maintain all vehicles and heavY._~q~IP.!Il9m,1 ·: .' 

lns~lft.~~9.quently for leaks. · . .:~~;" .~: .. 
•: :"l_ o• '•-;.t ,° \ H .' ! 

• Conduct all vehlcle/equ!pment malnt~!lw.l~'f · •. , 
and refueling at one loc~tJ~,:, a~~y·J~C?!.1:1.'l~,·i 
stor,:n ~rains .. !;,·· : .. ·: . •. ;:·_. ;,)iiil(,::> · 

,If,•, t ' ' • 

• . Perfo~ni major 'maintenance; repaJr Jops··end 
vehlcle/equl_pment washing off site~··· · J;r.rii • 

• Use gravel approaches where :truck .trafflc
1fs • 

frequent to reduce soil compaction and llrnlt 
the tracking of sediment Into streets: .,.. t1:ii 

• 
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Ocean Po11ution Prevention: Car Maintenance Problems 
It's Up To Us 
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o When stri(.,_g or cleaning building 
exteriors with high-pressure water, block 
storm drains. Wash water onto a dirt 
area, or Into the sewer system. 

0 Never clean brushes or rinse paint 
containers into a street, gutter, or sewer 
system. 

0 !For water-based paints, paint out 
brushes.to the extent possible, and rinse 
In the sink. . 

0 for oil-based paints, paint out brushes to 
the extent possible. Clean with thinner, 
then filter and reuse thinner or solvent. 

. , 

0 !Reuse leftover paint for touch-ups. 

o !Recycle or use up excess paint. Call the 
Orange County · · 
House hold Hazardous 
Waste Hotline for 
disposal or recycling 
lnfonnatlon at 
(714)834-6752. 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

,~~~~~, 

City of Cypress 
Department of Public Works 
(714) 229-6741 

Orange County ; ' . · · · ; ! 
Recycling & Household Hazardous Waste Hotlllie 
(714) 834•6752 · ·, .. :; I 

Orange County .i... . . . . •1· •. , . 

I 'lr®~~~ 
: .. • )j . ,.:_., .... '. :. , ..... 

Deparmeni of Public Works 
(800) 69° TOXIC 

City of Cypress 

.. ' 
,'·-!:"· . 

· .. · :·;;i 

Department of Public Works, Maintenance . 
(714) 229-6760 

For more information about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. 

This brochure is one of a series of pamphlets describing 
storm drain protection measures. . · 
Pamphlets include: Painting ° Food Service Industry • 
Fresh Concrete and Mortar Application ° General 
Construction and Site Supervision ° Heavy Equipment and 
Earth-Moving Activities O Landscaping, Gardening and 
Pest Control O Home Rep~ and Remodeling • Automotive 
Maintenance and Car Care O Roadwork and Paving O Horse 
Owners and Equine Industry. 

I 1i . I',, 

o Professional Painters 
'... t 

o · Dry Warn Crs~e and l?ltllsi~~ersI//:}t\.~ ...... 
o Ptllper1Hange8'a! ' : .. \':i.: .. ;'!°,~:-~...::; .. 

.. ' )· • • .. ' ' i 

o flooB' Coverlrag lnstmllers ~·,\. :/~ lu.ri ·,~1f:: ..... , 
o Generai Contractors · · : : 1 ·/8 :·: •i _i:j/ '· 

· ! • .1 1~.i!1Jl:t·, 
o Home Builders and !Oeve~?i?~!~ ui'll.sff;Ji I'-' 
o Do-lt~Vourselfers 

Published by: 
Clay 0~ CVfPB'SSS : 

Public Works Department 
Engineering Division 

I 

;j. ::!J'. 11.L.:(\IU 

.: .. .' 
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Ocean Pollution Prevention: 
It's Up To Us 

Cypess has two drainage systems: sewers 
and storm drains. The storm drain system 
was designed to prevent flooding by carrying 
excess rainwater away from city streets out to 
the ocean. Because the system contains no 
filters, It now serves the unintended function of 
carrying urban pollution 
straight to the ocean. 

This pamphlet tells you 
how to prevent ocean 
pollution from "stormwater' 
or "urban runoff." 

Raln1 Industrial and household water mixed 
with urban pollutants creates stormwater 
pollution. The pollutants Include: oil and other 
auto-motive flulds, paint and construction. 
debris, yard and pet wastes, pesticides and 
litter. 

Urban runoff pollution flows to the ocean 
through the storm drain system which takes 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical In our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life and 
increases the risk of Inland f loading by 
clogging gutters and catch basins. 

!\\ " ... : .1 .. · . 
These Best Management Practices (BMPs) 

will ensure a· cleaner city and ocean. 

Painting 

All paints, solvents, and adhesives con
tain chemicals that are harmful to wildlife 
and humans. That is why proper 
handling and disposal of these products is 
so important. 

Toxic chemicals from liquid or solid 
products or from cleaning residues or rags 
may enter the ocean via storm drains. 

It Is especially important not to clean 
brushes In an area where paint residue can 
flow to a street, gutter or storm drain. Once 
residue enters the storm drain system. it 
flows directly to the ocean. 

Solutions 

Handling, storing, 
and disposing of 
materials properly can 
prevent pollutants from , . 
entering the storm '1 

drains. 

• General Business Practices 

• Keep all liquid paint products and wastes 
away from the street, gutter, and storm 
drains. Liquid residues from paints, 
thinners, solvents, glues and cleaning 
fluids are hazardous wastes. When thor 
oughly dry, used brushes, rags, drop 

· cloths _and empty paint cans (lids off), may 
be disposed of as trash. 

• Use water-based paints Instead of oil 
based paints. Look for the words 11Latex" 
or "Clean up with water' on the label. 

• Don't use paints over 
15 years old. They ,. 
may contain toxic · , 
levels of lead. · ·'·\·. ·~, 

• Reuse paint thinner. 
Set used thinner < 

aside in a closed jar to out paint particles •. 
Then pour off clear liquid for future usel ,, 
Wrap the residue In newspaper and.dis; 
pose of it in the trash. . ! ;·H 

• Paint Removal 
j-., 

• Chemical paint stripping residue Is a 
hazardous waste. For disposal .. · : 
Information call the Orange County.: .. ' ·, .'.. 
Household Hazardous Waste Hotline at 
(714) 834-6752. .;; :,, ' 

• Chips and dust from marine paints or. 
paints containing lead or · 
tributyl tin are hazardous 
wastes. Dry sweep and call 
the Orange County 
Household Hazardous 
waste Hotline at (714) 
834-6752. 

• Paint chips and dust from non-hazardous 
dry stripping and stripping and sand 
blasting may be swept up. 
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• • Use organic or non-toxic fertilizers and 
pesticides. Do not fertilize or use pesticides 
near ditches, gutters or storm drains. 

• Store pesticides, fertilizers, and other 
chemicals in a covered area to prevent 
runoff. 

• Do not blow, sweep or rake leaves into the 
street, gutter or strom drain. 

• Conserve water by using drip Irrigation, 
soaker hoses, or micro-spray systems. 

• Costruction 

Sediment, from excavation and other 
construction projects, ist he most common 
pollutant washed from worksites. Sediment 
entering the ocean harms sea life and disrupts 
the food chain upon which bath fish and people 
depend. 

• Keep all construction debris away from street, 
gutter and storm drain. Look for and clean up 
material that may have traveled away from 
your property. 

• Keep materials out of the rain by storing them 
indoors or outdoors with a secure cover. 

• Plan grading and excavation for dry weather. 

• Cover excavated material and stockpiles of 
asphalt, sand, etc., with plastic tarps. 

• Prevent erosion by planting 
fast-growing annual and 
perennial grasses. 

• Use a crushing company to 
recycle cement, asphalt 
and porcelain. 

· . Splll Response Agencies 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

Recycling & Hazardous Waste Disposal 

City of Cypress 
Department of Public Works 
(714) 229-6740 

Orange County 
Aecycllng & Household Hazardous Waste Hotline 
(714) 834-6752 
Orange County 

To Report Illegal Dumping 

Oeparment of Public Works 
(800) 69-TOXIC 
City of Cypress 

To Report a Clogged Catch Basin 

Department of Public Works, Division 
(714) 229-6760 

For more information about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-6741. 

This brochure is one of a series of pamphlets describing 
storm drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • 
Automotive Maintenance end Car Care • Roadwork and 
Paving • Horse Owners and Equine Industry. 

0 

Preventing Storm Water 
Pollution During 

Home Repair 
and 
Remodeling 

A Guide For 

• Homeowners 

• Do-It-Yourself Remode.lers 

• Do-It-Yourself Painters 

• Do-It-Yourself Landscapers 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 
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Ocean Pollution Prevention: 
It's Up To Us 

Cypess has two drainage systems: 
sewers and storm drains. The storm drain 
system was designed to prevent flooding by 
carrying excess rainwater away from city 
streets out to the ocean. Because the 
system contains no filters, it now se,ves the 
unintended function of carrying urban 
pollution straight to the ocean. 

This pamphlet tells you how to prevent 
ocean pollution f ram "stormwater' or "urban 
runoff." 

Rain, industrial and household water 
mixed with urban pollutants creates 
stormwater pollution. The pollutants 
include: oil and other automotive fluids, 
paint and construction debris, yard and pet 
wastes, pesticides and litter. 

. Urban runoff pollution flows to the ocean 
through the storm drain system which takes 
water and debris straight from the streets to 
the ocean. Each day 100 million gallons of 
polluted urban runoff enter the ocean 
untreated, leaving toxic chemical in our surf 
and tons of trash on our beaches. 

Urban runoff pollution contaminates the 
ocean, closes beaches, harms aquatic life 
and increases the risk of inland f loading by 
clogging gutters and catch basins. 

These Best Management Practices 
(BMPs) will ensure a cleaner city and ocean. 

'~ _ _______./ 

• Household Hazardous Waste 

Household toxics, such as common 
household cleaners, paint products and motor 
oil, can pollute the ocean and poison the 
groundwater if not disposed of as hazardous 
waste. 

• Take your household chemicals and toxics to 
a local Household Hazardous Waste 
Roundup instead of dumping them on the 
ground, down the sink or into a gutter, street 
or storm drain. 

• Call the Los Angeles County Household 
Hazardous Waste Department (714) 834· 
6752 to find out when a neighborhood 
roundup event will take place In your 
community. 

• Concrete & Masonry 
Fresh concrete and mortar application 

materials can wash down or blow Into the street, 
gutter or storm drain, posing a hazard to sea life 
humans . 

• Don't mix more cement than you will use. 

• Store bags of cement and plaster under 
cover, protected from rainfall, runoff and 
wind, and away from gutters and storm 
drains. 

• Never dispose of cement washout or concrete 
dust on driveways, streets, gutters or 
stormdralns. 

• Painting 

All paints and solvents contain chemicals that 
are harmful to sea life. Toxic chemicals can 
come from liquid or solid products or from 
cleaning residues on rags. It is especially 
Important to prevent these chemicals from 
entering drains. 

• Never clean brushes or rinse paint containers 
into a street, gutter or storm drain. 

• For oil-based paints, paint out brushes to the 
maixmum extent possible. Clean with thinner . 
and then filter and reuse thinner. 

• For water-based paints, paint out brushes to 
the extent possible, then rinse in the sink. 

• When thoroughly dry, used brushes, empty 
paint cans (lids off), rags and drop cloths may 
be disposed of as trash. 

• Chemical paint stripping residue, including 
saturated rags, Is a hazardous waste and 
should be taken to a household hazardous 
waste collection event. 

• Chips and dust from marine paints or paints 
containing lead or tributyl tin are also hazardous 
wastes. Sweep them up and save them for a 
household hazardous waste collection event. 

• Reuse leftover paint for touch-ups or recycle 
it at a local household hazardous waste 
collection event, where it will be recycled or 
donated to a local graffiti paint-out program. 

• Landscaping & Gardening 

Intensive gardening and landscaping 
Increase the likelihood that garden chemicals 
and soil will wash into 
storm drains. Pesticides 
and herbicides not only kill 
garden invaders, they also 
harm Insects, poison fish 
and contaminate ground 
and ocean water. 

-
', ___ ., 
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• Safe S.titutes 

Garden aphids and mites: mix one 
tablespoon of liquid soap and one cup of 
vegetable oil. Add one teaspoon of this mixture 
to a cup of water and spray. 

Cateplllars: apply products containing Bacillus 
thuringiensis to leaves 

Ants: place boric acid dust or hydramethylnon 
baits in problem areas. Be sure it is 
inaccessible to children and pets (it is a mild 
poison.) 

Roaches: apply boric acid dust to cracks and 
entry points (see ants above.) Place bay leaves 
on pantry shelves. 

• If You Must Use Pesticides 
• Use a pesticide that is specifically designed 

to control your pest. The insect should be 
listed on the label. Use only as directed. 

• Pesticide Disposal 

• Rinse empty pesticide containers and use 
rinse water as you would the product. 
Dispose of empty rinsed containers in the 
trash. 

• Orange County residents can dispose of 
unused household toxics at the House 
hold Hazardous Waste Roundups, 
instead of dumping them into 
the sink, street, gutter 
or storm drain. Call 
(714) 834-6752 for 
more information. 

~ 

. ·· Spill Res ie Agencies 

Orange County Fire Authority 
Health/Hazardous Matererials Program 
(714) 288-2541 

Recycling & Hazardous Waste Disposal 

City of Cypress 
Department of Public Works 
{714) 229-6740 

Orange County 
Recycling & Household Hazardous Waste Hotline 
(714) 834-6752 

-

To Report Illegal Dumping 

Orange County 
Deparment of Public Works 
(800) 69-TOXIC 

To Report a Clogged Catch Basin 

City of Cypress 
Department of Public Works, Division 
{714) 229-6760 

For more information about storm drain protection or 
additional brochures, please call the City of Cypress Public 
Works Department at (714) 229-67 40. 

This brochure is one of a series of pamphlets describing 
storm drain protection measures. 
Pamphlets include: Painting • Food Service Industry • 
Fresh Concrete and Mortar Application • General 
Construction and Site Supervision • Heavy Equipment and 
Earth-Moving Activities • Landscaping, Gardening and 
Pest Control • Home Repair and Remodeling • Automotive 
Maintenance and Car Care • Roadwork and Paving • Horse 
Owners and Equine Industry. 

Preventing Storm Water 
Pollution During 

Landscaping 
Gardening & 
Pest Control 

A Guide For 

• Home Owners 

• Gardeners 
• Landscapers 

Published by: 
City of Cypress 
Public Works Department 
Engineering Division 
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Ocean Pollution Prevention: 
It's Up To Us 

Cypess has two drainage systems: 
sewers and storm drains. The storm drain 
system was designed to prevent flooding by 
carrying excess rainwater away from city 
streets out to the ocean. Because the 
system contains no filters, it now serves the 
unintended function of carrying urban 
pollution straight to the ocean. 

This pamphlet tells you how to prevent 
ocean pollution from "stormwater' or "urban 
runoff." 

Rain, industrial and household water 
mixed with urban pollutants creates 
stormwater pollution. The pollutants in
clude: oil and other automotive fluids, paint 
and construction debris, yard and pet 
wastes, pesticides and litter. 

Urban runoff pollution flows to the ocean 
through the storm drain system which takes 
Nater and debris straight from the streets to 
:he ocean. Each day 100 million gallons of 
Jolluted urban runoff enter the ocean 
mtreated, leaving toxic chemical in our surf 
md tons of trash on our beaches. 

Urban runoff pollution contaminates the 
)cean, closes beaches, harms aquatic life 
ind increases the risk of inland flooding by 
:logging gutters and catch basins. 

These Best Management Practices 
BMPs) will ensure a cleaner city and ocean. 

• 

-

Landscaping Problems ,,. 

Landscaping and garden maintenance 
activites can be major contribitors to ocean 
pollution. Soils, yard wastes, overwatering and 
garden chemicals become part of the urban 
runoff mix that winds its way through the 
streets, gutters and storm drains before 
entering the ocean. Poorly functioning 
sprinklers and overwatering, for example, waste 
water and increase the number of pollutants 
flowing into storm drains. 

Fertilizers, pesticides and herbicides are 
washed off lawns and landscaped areas. 
These chemicals not only kill garden invaders, 
they also harm useful insects, poison fish and 
contaminate ground and ocean water. 

Leaves, grass clippings and tree trimmings 
that are swept or blown into the street and 
gutter are also ocean polluters. These wastes 
clog catch basins, increasing the risk of 
flooding on your street, and carry garden 
chemicals into the ocean. As they decompose, 
they also absorb oxygen fish need to survive. 

Solutions 

• General Landscaping Practices 

• Protect stockpiles and materials from wind 
and rain by storing them under tarps or plastic 
sheets. 

• Plan grading adn excavation for dry weather. 

• Use temporary check dams or ditches to 
divert runoff away from storm drains. 

• Prevent erosion by planting fast-growing 
annuals and perennial grasses. These will 
shield and bind the soil. 

• Garden & Lawn Maintenance 

• Conserve water by using drip irrigation, 
soaker, hoses or micro-spray 
systems. 

• Do not blow or rake leaves into 
the street, gutter or storm 
drains. 

• Use organic or non-toxic 
fertilizers. 

• Do not overf ertilize and do not 
f ertiliize near ditches, streams 
or other water bodies. 

• Store pesticides, fertilizers and 
other chemicals in a covered 
area to prevent runoff. 

• Pesticide Alternatives 

The "chemicals-only" approach to pest control 
is ony a temporary fix. A more common-sense 
approach is needed for a long-term solution, 
called "lntergrated Pest Management." 

Physical pest control includes caulking holes, 
building barriers, hand picking pests and setting 
traps. Biological pest control includes purchas
ing and spreading predatory insects and bacte
rial insects. Chemical pest control, a last resort 
includes dehydrating dust, insecticidal soaps, 
boric acid, horticultural oils and pyrethrln based 
insecticides. 

0 
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:·P,roOietri, .. , 
I ' • • :· •. ~·: 

\ 

~·. ' '~ .. 

Over 60o/o of marine debris 
could be recycled now! 

. .. #'",. 

. ·, 

Get Involved Now!. 

·tn addition to recycling your marine 
debris you can parlicipate on a larger · 

/ . . . 
scale by:· . . .. 

. • starli;1g a recycling program at 
your marina if one does ~ol 
currently exist 

I 

• joining a beach or bay cle~n-up · 
campaign 

• supporting organizations actively 
~orking to protect the marine 
environment· 

For more information on recycling 
programs, contact: 
Coastal Resources Center · 
l~O. Box 3084 
San Rafael, CA 94912 
(415) 527-3346 

Department of Conser','.ation 
Division of Recycling . 
Program Development Branch 

• 1025 P Street, Room 325 
Sacramento, -CA 95814 
(916) 323-3508 

. \ 

Design by Mark Hall Gra11hic Design, Copywriting by 
SDR Consulting, llluslration by Oiane Varner IU11stralion. 
l'rinlcd 011 recycled paper. 

Preve11 
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· Marine Debris -
A Preventable Sickness 

The next time you are oul on your boat ·or casual
ly stroll clown 'a dock, lake a look around. Is the 
water clean, is the shoreline free of debris, i~ ani-. 
mal life-abµndant? l,l1e answer is probably no. 
The'ocean is threatened. Threatened by a sick
ness that you can prevent-the dumping of your 

. debris into the waler. . 

The U.S. Coast Gu.ird estimates that over 800 
tons of garbage are dumped annually into U.S: 

. waters. California marinas alone, generate 5 to 
~.ooo tons of garbage per marina each year. 

. Every time you loss your trash into the ocean you 
become part of the problem. Your trash could be 

I . 

responsible for the death of an animal, a boating · 
·accident; or a polluted beach ... 

111ere is a solution_: something you can do 
. ._.;_ sto,w your trash and recycle it.' 

V 

.. . .... ~- .......... ·--.---... - . . . ... . . . . ... - .... , . 

Four Easy ~teps to Recycling. 
S~ccessful ma'rine debris recycling requires that you ... 

1 '! S~op duniping trash into the 
ocean. Whether you are on a boat 
or enjoying the ocean from shore, 
don't carelessly toss your debris. ' 
Every can, cigarett~ but'l, and 
plastic bag hurts! 

2 • On shore or. at sea, stow your 
trash and separate recyclable 
items. You can recycle newspaper, 
glass jars and bottles, some pla's
tics, paper, aluminum and steel 
caris, cardboard, scrap metal, 

. ·wood, oil, batteries, and 91ore. 
· Recent studies indicate that over 

60% of a marina's garbage can be 
recycled.' Dispose of your non- · 
re~yclabl~ trash in an appropriate 
receptacle .. 

. . . '·~· .. - . . . 
;·:fftere,·are o6vlou,·: ·.: 
;/~fi,o_n• fo:recycle,· ! · 
... ~;;./~~/;I,,• ' ' , . 
:.~ .. l't~·~~··.,•, • ,r.; 
f ~.s~;}jfnatur!Jl resources . . :·· .. 
:' •. illminates trash in the oceatt . 
' ,I,, • ' ' 

' ~. provides 'an .alternative .to 
: ,.' (h~ use of landfil!s·· . 

·3 • Take your r~~yclable items 
to'a recycling center. Centers are 
available in most commu_nilies·and 
many marinas have their pwn 
recycling program. · . . 

( 

4 • Purchase ~isely. When you 
buy new products look for items 
packaged in~recyclable materials, 
or better yet, purchase reusable 
items. The less you need·Lo throw 
away or recycle, the better for the 

I 

ocean, the envin;rnment, and your 
pocket book. · 

'. fft:ere ·ore·. also 5Dffl8 .'. 
: nof.so'oJ,,,fousrea~:: :L 
: ••~•· ~ .. rec;c~e~ .. :'.. ·.-\.; 

.. ;,.: ··~ . · ... · .. ·~: .. ·. f·/··~··.: ... : 
.·:'!" provides a.cos(effepive way·: ·· . 
', .to elimin'ate trash:.:: . :i .. , : . . ··, ':: . 
' •• •: '. , ,, I 

.• help(m~intain-a inDfifa's·.;.:,.:. 
. waste management costs,:·:, .. :.·:. 

, . : (whicli e1Jenlually eoine ·~ ; ,:•/ i I 

. : .·backioyoldheconsumeri :·.~,: 

. '111 prdvides'posiU~e PR fer ~,,;r;· i 
: jo~r vessel, anflyounnarina :· ;' 
L. ,..· .. ~:;·: ... ::. ~-- ...... ;··.':~· ... :.~: :., : 
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CITIES OF CYP LOS AL . RESS, LA PALl\1A 
PROTECT THE E=TOS & SEAL BEACH• 

FUNDED Oi'l1\1ENT WHE 
CALIFO~ ~GED OIL RECYCLING ar1:.~ RECYCLE 

S RATED WASTE , FROMTIIE 
fate Oil Recycling Holli MANAGEMENT BOARD ne 1·800-CLEAN UP 

PROPER-._ 
MANAGEMENT,. 

• soil and :9nts: 
• damage to se~ntamination: 

BENEFITS · 
OFPROPER> · 

MANAGEMENT 

wastewater trea~faerl)~ .an 
Can be _ _,, olme· 

"'"'""ed and 
reused as fuel. 

Toxic 

... · .. ~--

..... ::..... •· .... 

ABOUT TIRES: 
Nearly 200 
million worn 
passenger tires are 
generated each year. 
Some are recycled into 
products like rubber mats or 
footwear. while others are bl)rned as luel 
or retreaded and sold ?,\lain. Recycling 
and retreading keep m1H1ons ol scrap tires 
out o1 landlllls each year. 
PROPER TIRE MANAGEMENT 
• Purchase retreaded tires! CurrentlY,, 
appro:,;imatety 400 million gallons ot oil are saved 
each year due to the use ot retreaded tires. Ooing so. 
also reduces municipal tire procurement and disposal 
costs. and 5:3ves you money! For more information on 
retreaded tires. call the Tire Retread Information 
Bureau at (408) 372·1917. 

• Properly maintain tires! This extends wear and 
increases the chance that they can be retreaded. 

1) Keep tires in1lated at recommended inllation 
level. Underinl\ation can waste up 10 5% of 

a car's Juell Check every two weeks. 
2} Repair punctures: maintain al\gnment; 

rotate tires every 6,000 • a.coo miles. 
3) Check tread wear indicators (on 

tires) periodically. When tire tread 
is worn 10 same height as tread 

wear indicator. retread or 
replace tire. 

-IICYClll® 
The Automobile (are for 

the Environment Guide 

HAZARD PROPERTIES: 

Toxic: May cause injury or death upon 
ingestion, inhalation. or skin absorption 
(depends on dose, length of exposure). 
Flam~abl~: Can be ignited by a name, 
spark. 1gm11on source or not surface, 
under almost all temperature 
condilions. 
Corrosive: A chemical (or its vapors) 

that can burn or destroy living tissues 
at the site ol contact. and deteriorate 

or wear away the surface ol a 
material. 

p,_..,o r;y EHMI, 
E.rm1,nme1>1al HUB•l1$ 
Mana~mern tMtiwte. 

10 ""'""""'"' Roall, P.O.Bo•932.. Ou""'"'· Nrl 03824 

p,v,:eO"" ,eoycleO -· 
« 18',E,EHMI. 
,.11 ~ Reserve<l . 

--

0017250



COLLECTION CENTER LOCATIONS 

1071 N. BLUE GUM STREET 
Located between the 91 & 57 Fwys 
at the corner of La Palma Avenue 
and Blue Gum Street in Anaheim 

"Visit the Stop & Swap to obtain partially used 
household products at no charge. 

HUNTINGTON BEACH ·
REGIONAL· 

COLLECTION CENTE.R 

17121 NICHOLS STREET 
Next to Ralnbow Recycling and Disposal. 

Major cross streets are Beach Blvd. 
and Warner Ave. in Huntington Beach. 

6411 OAK CANYON 
Next to City of Irvine Corporate Yard. 

From the (5) freeway take the Sand Canyon 
exit, go Southwest to Oak Canyon and turn right. 

"-Visit the Stop & Swap to obtain partially used 
household products at no charge. 

- . 

SAN JUAN CAPISTRANO. 
REGi.ONAL: ·_ -;-~:_ · . -~ 

coLLEcT,oN ce~irE·R_:.~ 

PRIMA DESHECHA LANDFILL 
From the {5) freeway take Ortega Hwy. (74), 

east to La Pata Avenue, turn right and 
follow road to Landfill entrance. 

COLLECT.ION CENTER HOURS OF OPERATION: 

Tue~day through Saturday 
9:00 a.m. to 1 :00 p.m. 

Collection Centers are Closed: 

Rainy Days; Christmas, Independence, 
New Years and Thanksgiving Days. 

Hazardous waste is n_ot accepted from businesses, schools, 
government agencies, churches, non-profit organizations . ... 

'9 J Printed on recycled paper 

( 
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c,ty of Cypress 
Department of Public Works 

Best Management Practices for Construction Activities 

The following represents the minimum standards of good housekeeping which 
must be implemented on all construction sites regardless of size. 

. • Eroded sediments and other pollutants must be retain_ed on· site and may not be 
transported from the site via sheetflow swales, area drains, natural drainage courses 
orwind. · · · 

• Stockpiles of earth and other construction related materials must be protected from 
being transported from the site by the forces of wind (?r water .. 

' 
• Fuels, oils, solvents and other toxic materials must be stored in accordance· with 

their listing and are not to contaminate the soil and surface waters. All approved 
storage containers are to be protected from the weather. Spills must be cleaned up 
immediately and disposed of in a proper manner. Spills r.nay not be washed into the 

. ., 
drainage system. ' 

• Excess or waste concrete may not be washed into the public way or any drainage 
system. Provisions shall be made to retain concrete waste on sites until they can be 
disposed of as solid waste. · 

• Trash and construction related solid wastes must be deposited into a covered 
receptacle to prevent contamination of rainwater and dispersal by wind. 

J. 

• Sediments and other materials may not be tracked from the site by vehicular traffic. 
The construction entrance roadways must be stabilized so as to inhibit sediments 
from being deposited into the public way. Accidental depositions must be swept up 
immediately and may not be washed down by rain or other means. 

• Any slopes with disturbed soils or denuded of vegetation must be stabilized so as to 
inhibit erosion by wind and water. 

• Other 

• The above Best Management Pradices are detailed in the California Storm Water Best Management Practices 
Handbook March 1993. 

• Questions regarding these practices should be directed.to the Cypress Dept. ·of Public Works (714) 229-6752. 

.. .: 
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City of Cypress 

Department of Public Works 

GUIDELINES FOR CLEANING 
AUTOMOTIVE SERVICE FACILITIES 

Steam/Pressure Washing ·Of Vehicle Maintenance Areas & Fuel Dispensing Areas 

* Block· the storm drain and collect water/waste for disposal to the sanitary sewer (with 
the prior approval of the local sanitation district). 

Pressure Washing Sidewalks, Parking Lots, Common Areas 

* If soap or any other cleaning agent is used, block the storm drain and collect 
water/waste and discharge to the sanitary sewer (with the approval of the local 
sanitation district). 

* If only tap water with no cleaning agent is used, then the following Best Management 
Practices (BMPs) must be implemented before pressure washing: 

=:> Prior to washing, clean and/or sweep all large debris from the area, and 

=:> Clean any oil/auto fluid spills with an appropriate dry method, such as kitty litter 
or other absorbent, and dispose of appropriately. 

=> To the extent practicable, the wash water must be directed to vegetative or 
unpaved areas where it would percolate, 

=> If visual observance of the wash water indicates contamination (cloudy, 
colored, presence of suspended solids), additional Best Management Practices 
such as temporary retention of wash water (sandbags around storm drain 
inlets) or filtration methods must be implemented prior to discharge. 

o Questions regarding these practices should be directed to the Cypress Dept. of Public Worl(s (714) 229-6752. 

• 

• 
--- ~-···---------------------------------
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Cypress Stars Head to National Championships 
A t~am of local -b•II players competing in the AAU Nation1I 

from the· Cypress at1:.a will be C'hampiooship Tournament in 

CYPRESS 

llhCTC:11 
Ul•~ OH 

n.,dall,-11.ktdOO 

Locations ... 

PC'Ori.l, Ariz., from July 28 to 
Aug. S •. 

Panicip>ting players include, 
from Cypn:ss High School, Steve 
Clark. Rabcn Hook, Andrew 
ura, JJ •• · LDvejoy, JuS1in 
Muigila, RuSly Murroy, Brian 
Parkhill, Rosel Samala and 

· Ricluud Zarate; from Kennedy 
High School, Shawn Bcnevantc, 
Kevin and Manhcw Monah.an. 
· Other player$ jnctduc Steve: 

''Fabcla;:"t>oug" Fl>n:1, Nicll:Hcn·ry:· 
Kyle Stanley and AJ. SaPfli, 

They will be rompeling with 
tC3ll!S from all over the n:ltion fo, 
this tillc for 17,ycar-old play<r.1. 

Many of the players have bc<n 
playini; l<>urnamcnt ball cogetll<r 
for five year>. 

Team Needs Unifonns 
Tia: Cypress High Scliool Girls 

Basl;cth>JI Program is rryini; to 
purc-h~ n.cw uniforms and 
warm•up ou1fits for the uproming 
2000-2UOI baskcrt,,,11 sea«Jn. 

Donations or $100 arc rcw:m:kd 
whh rerogni•ion in •he annual 
rrogram; SSOO donators will 
recrivc- a romplimentary rc~m 
photo. :a h:llf·ra:a.gc r.:cognhion in 
the prc.,gram :md two comrlirncn ... 
rary admissions 10 all Cyrn= 
High School girls' ba<kctball 
home sames. For tnforma1iont 
call (714) 746-1351! or 746-8336. 

""°"3-1,yNIIJ M,cn 
M!s,lon v1eio·s JeMller 
McLEIOCI. 25. wos !he !Op 
remole flnlsl'le, In tM sea1 
Beocn 10-mlle swim on Jutv 
15. ond Onlsned .acona 
ovetott among au linlshers. 
with a time or 3:21 :49. 

~~AmTl!tTffll 
Soron Atvy, 11. writes "Eat My 
But:ltJies· on tne back ot 
ICelsey Myeis. 10. a11ne Seal 
Beacn Rougn waler Swim 
held on July 15. 

- Self Storage, Low Prices 

-

JZNO ANNUAi. SEAL BEACH 
ROUGH WATER SWIM RESULTS 
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-P---22-.--w----o-11.-v,-J1111t,_28._2_ooo ___________ SPORTS _______________ ...,Nc,cEW~s::,-EKrn=;:::f'i<llll= 

··-9Iympic Teams to Compete in Lc,s Al 
B1 KENDRA KRAUSE 
For 1M N,,..,.EnJuprise 

From June 29 to July 9, all of 
the ..-orld's Olympi,; water polo 
teams will be in Los Alamitos at 
the Water Polo National Aquatic 
Center on lhc Joint Force., 
Tra.ining B-. comp,;ting in two 
toumamenis. 

The men's Olympic team will 
engage in a fierce comp,;titinn rm
the UPS Cup, from June 27 In 
July 2. 

The women .• teams will race. 
c.ach other from July 4 co 9 for lhe 
Holiday Cup. 

The opportunily to wi1ness 
these competition." is one thaL 
simply put. should no1 be pas.'Cd 
up: ii rneaM watching Olympic 
a1Mete.\ '\tl'ho ore r-cfJTCSenting 
America. 

.,,,is is a grcnt opportunity lo 
test us .. to see where we are a., far 
a.• world water pol<>.· .<aid John 
Varps. head coach of lhe men's 
learn. • 

He recounted the medals 1ha1 

Team USA 
Tournament Schedule 
All,r-;::J!,~ :=c:-• n§ - - -~ 
~A-n ~•--.. .,"'~ 
.....,,....., .. u ... c ... ·~,
~,,-,, -.uu •:on .. -
, ........ ~.-, "'-,.,....... .. YI,-• ,.__. ~' .. ..., ,~., ...... 
~J,,,h1 l'11ifAU 12.,, .. 

,....,..,,,,,.., --· --· n..uv: 

.. r_. ,m,._ 
!I.~--.. a,~, .. 
-~ 111:..W'I, ... ...... ~•:YI,~ 
..... ~,:.:n-, .... 
rDlAU ... ,,. 

IHl 11:!11dn~ li61Ndam ...... fD n.o, 
SIJllda1r.lA.-... 

lhe team h8s won in reccnr 
Olympic yc.,m. al"' rntTllinnin~ 
1h31 the last gnld medal cnrnc 
home in 1904. 

He scco a great opportunity to 
bring one home lhi.! year. 

Accnrding to the women's team 
captain. Julie Swail. '"This is the 
last chance for the Olympic teams 

10 get a look at one another." 
Ifs • dcfinile ~ to the 

Olympj,: games. IC$pCCially ,inc,: 
the sit learn! ptay;ng in lhi, event 
arc the wnc teams ptay;ng in 
Austn1lia. 

It's 1.bo just an ama,z.ing way to 
spend an evening. 

The teams :sa: • golden oppor
tunity to ed11Cate the communily 
about water polo. as ....,11 as gar
ner some '1,omc l own support.· 
which they m:,y bck in Australia . 

11,e mart people we Ql1 gn 
the heuet. to show what wata 
polo is; it"s good to have rans. 
especially when you're II !x,mc. 
but mos1ly we would like to teach 
peopf< about WBW' polo.• "8id 
playe, Heather Petri. 

Maureen OToolc. whn has ,ccn 

•i• Wn,ld Chnmpmnshil"' and 
who will mire after Sydney, = 
the importance of ran support • 

'"When you play in ILO.ly, the 
fan$ just g<> off. ind the place is 
packed. We're proud LO be Bl 
home and n:pn:senting our coun
try. and having• Cl'OWd would be 

waste to a.collecti~n center. 

Items acccptc~ include: 

alo!ltomotive pro~~-~ts, oil & 
--~tex paina,·pc~ticides &.: 

herbicides, household cleaners, hobby & p~ol supplies, 

and household batteries. This is a FREE public service. 

The County or Orange has several Household Hazardous Waste 
Collection Centers available to residents upon proof of residency 

COLLECTION CENTER LOCATIONS 

Hazardous waste is not accepted from businesses, schools, 
government agencies, churches, and non-profit organizations. 

Call the Household Hazardous 

Waste HOTLINE at: (714) 834•675! 

6 for quantity instructions 

and additional information. 
Rf;CYCL~ 

Use D O
I

L Adverti,009 funded by• 9,ant from me Cahfom;a 1nt,:9med WaSle M•nagement Boatd. 

_.,. .... .._ 
U.S. Women"t Qfvmptc Waler Polo l90ffl memben. (from lett) 
Brerdo V1l!a. Cou1nev JcMson onc1 ./ufJe Swoll. or;cuss the 
upconw,g pre-OlymplC tournornenh to be lleld at the Joint 
Forces lroWng Base lri Los Alcmltos. 
helpful. We c!c,n'I get 10 play at logctha for a common goal. 
home very ofien,.· O"Tonle ~id. Tbcy"re all role rnndels.'' she said. 

. Fanna Fugua.""' a member of And maybe thal in iudf i, a 
the tum bul •rendini the •um- valid =n to attend: good mle 
met pn,cticing with Chem, hoo a models an: 50fflC!ima hard ID find. 
unique view of !he tums. So grab 'the yaungstcn; and 

·Everyone knows whal they watch a game. For infann11ion. 
want. and they pull them.selves call (562) 430-1011. 

A1,1stralia Trip Proves Costly 
The U.S Women"s water polo 

national team returned home on 
J= 18 from a producti"'.t twn 
weeks of training in Australia. but 
two-meter defender Robin 
Boauregard injured her knee prim
lo (he tum"• final match with 111<! 
Aussies an Thursday. June IS. 

Having played three lest match
._. with the Au.,;.,ics in Sydney. 
drawing two las.es and o 1ic in the 
pn,ccss. the U.S. W11$ cagCT to cap 

·~o<r"'Tll"'1np in winning fa.-.hion. 
Th.al · opportuni ly c;amc · on 
Thursday night. June IS. in 
Kawano on Auslralia·s Sun.<hinc 
Coast. 

The U.S. jajoed !heir ho<t• in 
an Olympic lOtCh relay that night. 
with team mcmbcn pord,cd atop 
Harley Davidson mo11ncycles. 
1l,e fanfmc in the street.'- howc•· 
... would sivc way to !he founh 
amtcs.1 in , !iillCCk'.s time between 
lhe U.S. and Austnlia. 

Unfortunately. it wa., a game 
mam:d by rain, shat cl<>ek prob
lems and fn:ak injuries. When the 

storm had calmed. the sunshim: 
~.,.. Austnlia comEng out on lop. 
5-4. 

The tc•m's a,rival al Im, poQl 
was lcs.s than pleasant. A• the 
team w.a.., walking OQ'OSJ lhc min
Maked pool deck. Beauregard 
slipped awkwardly, injurins ha 
Ii.nee. ' 

The U.S. misfortune · .now
hallro aftcrlhc game's flr$1 Jprint. 
with the Au.uies drawing fir$l 
blr>t>d." . . .•.. 

"Individually, we had "'"'e 
. great performances: said USA 

coach Guy Bake,. "Notably, 
Nicol~ Payne in goal, B"""'8 
Viii• from the outside, and Ellen 
E.,tes ond Gubba Sheehy 001 of 
set." • 

h ;, unccrtni n when Beauregard 
will be able to return. 

The 10am will make iL< Holiday 
Cup dcbu1 at 7 p.m. on July 4 
against Canoda. which will be rol
lciwed t,y a flfCwml<.• spcctaCUlar. 

For infnrmmion. vb;it wwwJ,ol• 
id:aycup.co,n. 

e 2000 USA WAT!!.!..o~o. ROSTERS 
Jllto) Raiur . . 

- - -- _,.,.,, Qwm . C'hmAs-'hn Gt:. 6-3 191 s.-,,p Scanm-d' 
~~ ,2MDrf 6.'.1 HO '0nntt' 'OC~ 
""'rA.....io 0,,.,, ~ IA ..,.,,_,, -
a-,- lhiir,- ZM 6-! 2'0 ~ Bnds • UC lrwlN: 
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Do You Know Where 
The Water In Your 
Storm Drai" 
Goes? 1 
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For More lnforma.tion ... 

Questions regarding this notice may be directed to: 

11,e Orange Co11111y Public Facilities and Resources 
Departme11t 's Stormwater Section at (714)567-6363 

Or 

Pavlova Vi1ale of the Santa Ana Regional Water 
Quality Control lloard at (909) 782-4130 

• 

MOBILE 
:DETAILING AN:D 

TH:E WATE.R 
Q"UALlTY ACT 

This.flyer /l(ls heen prepared (I( the req11e.1·1 ,f the 
mohile detailing i11d11s1ry to pro11ide direc.:tion will, 

regc1rd to complia11ce with the.federal Waler Quality 
Acl f?( IIJ87. 

0 
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Cypress City 
Channel 36 Programming 

2nd and 4th Mondays 

Ctty Council Meetings. (live) - Coverage begins at 7:00 p.m. 
Replays every Wednesday at 6:00 p.m. & Sunday ot 9:00 o.m. 

Lost Pe1 Bulletin 6:30 p.m. & 6:45 p.m. 

Tuesdays and Thursdays 

National Gallery of Alt 
10:00 a.m. & 6:00 p.m. 

Discover Cypress 
10:30 o.m. & 6:30 p.m. 

Crime File 
11 :00.a.m. & 7:00 p.m. 

Your City Your Police 
11 :30 o.m. & 7:30 p.m. 

Cypress Cores 
12:00 p.m. & 8:00 p.m. 

Modern Video 
12:30 p.m. & 8:30 p.m. 

Annenberg CPB 
1 :00 p.m. & 9:00 p.m. 

Navy & Marine Corp News 
2:00 p.m. & 10:00 p.m. 

In the portion of the City served by lime Womer Cable. taped 
replays of Cypress City Council meeting air on Sunday mornings 

starting at 10 o.m. on channel 3. 

Commission and 
Organization 

Monthly Meetings 
Civic Theatre Guild 

1st Tuesday. 7:00 p.m .. Theater Guild Board Room 
Youth Commission 

1st & 3rd Tuesday, 6:30 p.m .• Community Center 
Friends of Cypress Cultural Arts 

1st Wednesday. 7:00 p.m .. Senior Center 
Friends of Cypress Recreation and Parks, Inc. 

2nd Wednesday, 7:00 p.m., Senior Center 
Cable TV and Technology Commission 

l st Thursday. 4:00 p.m .. City Hall 
Senior Citizens Commission 

2nd Wednesday. 3:00 p.m., Senior Center 
Recreation & Community Services Commission 

3rd Tuesday. 7:30 p.m .. Community Center 
Traffic Commission 

3rd Tuesday, 3:00 p.m .. City Hall 
Cultural Arts Commission 

1st Thursday, 7:00 p.m., Community Center 

Tips to Keep Our Oceans Clea 
Recent incidents of beeches being closed due to polluted wolers should i 
concern lo all of us. Not only do our beoches provide o recreolionol ore· 
southern California residents. they also serve os the home for morine 
Proleciing our coostol wolers begins with you. _ · 

To he!p protect our ocean woters . . we ~eed, I~· ~liminofe the source 
polluiion which enter the 9.cecn vi; catch bosins ond storm drains. The phi 
"NO DUMPING , DRAINS TO ·ocEAN". which is stenciled on city cc 
basins. meons just that - wholever enters goes directly to the ocean. 
paper cup ·or gross dippings you thought about los:sing in the cot ch basin 
end up of the beach and will nol be removed al o treatment facility cs m, 
people ~li~ve. · 

Yau.con help_ keep our oceans clean by practicing the following: 

• P.loce all litter in a trash receptacle. Do not throw trash on the grol 
because it could eventuolly end up in o co!ch basin and. subsequently, · 
ocean. 

• Follow monufociurer·s instructions while applying fertilizers. herbicides. 
pesticides of your home. Excessive use moy cause the moleriol ro run , 
your lawn end into the gutter. 

• If your automobile is looking oil. .hove JI repaired. Oil on the driveway 
sireel will enter the storm dro!n system with irrigolion water or during roir 
weather. •. ' 

• Be sure lo pick up ofter your pets while toking lhem for ~elks around Ir 
neighborhood: ), · 

• Prevent consti"uc:lion moferiols. such OS c:onc:rete. plaster. or poinl. lror 
entering the storm droin system by using oppropriale containment borrie1 
when working with these moteriols. 

For additional woter quoliiy information. please coll the Deportment of Publi. 
Works ct 17 l 4} 229-¢7 40. Remember. Ills up io"-·yo~ lo mok.e sure tho! OU 

ocean waters remain safe for future generations. 

City Telephone Numbers 
Business license ........................................................ 229-6 712 
City Clerk ................................................................... 229-6680 
Mayor/Council .......................................................... 229-6699 
City Manager ............................................................ 229-6688 
Community Development ....................................... 229-6720 

Building Division ............................................... 229-6730 
Redevelopment Agency ............................... 229-6729 

Finance Department ................................................ 229-6713 
Orange County Fire Department (Business) .......... 7 44-0400 
Orange County Library. Cypress ............................. 826-0350 
Personnel Office (Job Line) ..................................... 229-6681 
Police Department 

Administration .................................................. 229-6620 
Crime Prevention ............................................ 229-6626 

Public Works .............................................................. 229-6740 
Engineering Division ........................................ 229-67 41 
Maintenance Division (7:30 a.m. - 4:30 p.m.)229-<>760 
24 Hour Graffiti Removal ................................ 229-<>7(:fJ 

Recreation and Park District 
Community Center Facilities & Programs .... 229-6780 
Senior Citizens Center ..................................... 229-2005 
Senior Citizens Nutrition .................................. 229-2007 

Cypress City Hall Information .................................. 229-6700 
City of Cypress Website address Is: www.cl.cypress.ca.us 
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Cypress City 

Channel 36 Programming 

2nd and 4th Mondays 

City Council Meetings. (live) - Coverage begins at 7:00 p.m. 
Replays every Wednesday at 6:00 p.m. & Sunday at 9:30 o.m. 

Lost Pet Bulletin. 6:30 p.m. & 6:45 p.m. 

Tuesdays and Thursdays 

National Gallery or Art 
10:00 o.m. & 6:00 p.m. 

Take 5 and Play 
10:30 o.m. & 6:30 p.m. 

Crime File 
11 :DO a.m. & 7:00 p.m. 

Your City Your Police 
11 :30 o.m. & 7:30 p.m. 

Cypress Cores 
12:00 p.m. & 8:00 p.m. 

Modem Video 
12:30 p.m. & 8:30 p.m. 
Annenberg CPB 
1 :00 p.m. & 9:00 p.m. 

Navy & Marine Corp News 
2:00 p.m. & 10:00 p.m. 

Commission and 
Organization 

Monthly Meetings 
Civic Theatre Guild 

1st Tuesday. 7:00 p.m., Theater Guild Board Room 
Youth Commission 

1st & 3rd Tuesday, 6:30 p.m .. Community Center 
Friends of Cypress Cultural Arts 

1st Wednesday. 7:00 p.m .. Senior Center 
Friends of Cypress Recreation and Parks, Inc. 

2nd Wednesday. 7:00 p.m., Senior Center 
Coble '!V and Technology Commission 

1st Thursday; 4:00 p.m. • City Holl 
Senior Ctttzens Commtsslon 

2nd Wednesday, 3:00 p.m .. Senior Center 
Recreation & Community Services Commission 

3rd Tuesday, 7:30 p.m., Community Center 
Traffic Commission 

3rd Tuesday, 3:00 p.m .. City Hall 
Cultural Arts Commission 

2nd Thursday. 7:00 p.m., Community Center 

City Telephone Numbers 
Business License ........................................................ 229~712 
City Clerk ................................................................... 229-6680 
Mayor/Council .......................................................... 229-6699 
City Manager ............................................................ 229-6688 
Community Development ....................................... 229-6720 

Building Division ............................................... 229-6730 
Redevelopment Agency ............................... 229-6729 

Finance Department ................................................ 229~713 
Orange County Fire Department (Business) .......... 744-0400 
Orange County Library, Cypress ............................. 826-0350 
Personnel Office (Job Line) ..................................... 229-6681 
Police Department 

Administration .................................................. 229-6620 
Crime Prevention ............................................ 229-6626 

Public Wor1<s .............................................................. 229-6740 
Engineering Division ....................... :.-............... 229-6741 
Maintenance Division (7:30 a.m. - 4:30 p.m.)229~760 

Recreation and Pork District 
Community Center Facilities & Programs .... 229-6', 
Senior Citizens Center ......... : ........................... 229-20.Jv 
Senior Citizens Nutrition ................................... 229-2007 

Cypress City Hall Information .................. : ............... 229-6700 
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Cypress Ci.ty 

Channel 36 Programming 

2nd and 4th Mondays 

Cl1y Councll Meetings. (live) - Coverage begins at 7:00 p.m. 
Replays every Wednesday at 6:00 p.m. & Sunday at 9:00 o.m. 

Lost Pet Bulletin 6:30 p.m. & 6:45 p.m. 

Tuesdays and Thursdays 

Notional Gallery of Art 
10:00 o.m. & 6:00 p.m. 

Discover Cypress 
l 0:30 o.m. & 6:30 p.m. 

Crime FIie 
l l :00 o.m. & 7:00 p.m. 

Your City Your Police 
11 :30 o.m. & 7:30 p.m. 

Cypress Cores 
12:00 p.m. & 8:00 p.m. 

Modem Video 
12:30 p.m. & 8:30 p.m. 

Annenberg CPB 
1 :00 p.m. & 9:00 p.m. 

Navy & Marine Corp News 
2:00 p.m. & 10:00 p.m. 

In 111e portlon of the Ctty served by Tune Womer Cable. taped 
replays of Cypress City Council meeting air on Sunday mornings 

starting at 10 o.m. on channel 3. 

Commission and 
Organization 

Monthly Meetings 
Civic Theatre Gulld 

l st Tuesday, 7:00 p.m .• Theater Guild Board Room 
Youth Commission 

1st & 3rd Tuesday. 6:30 p.m .. Community Center 
Friends of Cypress CUiturai Arts 

1st Wednesday. 7:00 p.m .. Senior Center 
Friends of Cypress Recreation and Porks, Inc. 

2nd Wednesday. 7:00 p.m .• Senior Center 
Cable TV and Technology Commission 

l st Thursday. 4:00 p. m .• City Hall 
Senior attzens Commission 

2nd Wednesday. 3:00 p.m .• Senior Center 
Recreation & Community Services Commission 

3rd Tuesday. 7:30 p.m .• Community Center 
Traffic Commission 

3rd Tuesday. 3:00 p.m .• City Hall 
Cultural Arts Commission 

1st Thursday. 7:00 p.m .• Community Center 

sources. 

• We save over so -· very Ion of gloss 
recycled - 1,330 lbs. of sand, 433"~s. of soda ash. 433 lbs. of 
limestone and 151 los. of feldspar.~ 

• If the Pilgrims hod six-packs, we'd still hove the plastic rings 
from them today. The long decomposition period of material 
such as plastic makes it even more important to recycle. 

Recycling · it not only benefits you · it benef ifs all of us. · 

City Telephone Numbers 
Business License ........................................................ 229-6712 i 

City Clerk ................................................................... 229-6680 , 
Mayor/Council .......................................................... 229-6699 ' 
City Manager ............................................................ 229-6688 
Community Development ....................................... 229-6720 

Building Division ................................................ 2'19-6730 
Redevelopment Agency ............................... 229-67'19 

Finance Deportment ................................................ 229-6713 
Orange County Fire Department (Business) .......... 744-0400 
Orange County Library. Cypress ............................. 826-0350 
Personnel Office (Job Line) ..................................... 229-6681 
Police Department 

Administration .................................................. 229-6620 
Crime Prevention ............................................ 229-6626 

Public Works .............................................................. 229-6740 
Engineering OMslon ........................................ 229-6741 
Maintenance DMslon (7:30 a.m. - 4:30 p.m.)229-6760 
24 Hour Graffiti Removal ................................ 229-6760 

Recreation and Park District 
Community Center FacUlties & Programs .... 229-6780 
Senior Citizens Center ..................................... 229-2005 
Senior Citizens Nutrttlon .................................. 229-'JS1J7 

Cypress City Hall Information .................................. 229-6700 
City of Cypress Website address Is: www.cl.cypress.ca.us 

0017260



. Cypffls City 
' . 

Cha noel 36 Programmlng 

2nd and 4th Mondays 
City Council Meettngs. (live)- Coverage begins at 7:00 p.m. 
Replays every Wednesday at 6:00 p.m. & Sunday at 9:00 o.m. 

Los1 Pet BuDettn. 6:30 p.m. & 6:45 p.m. 

Tuesdays and Thursda)'J 
National Gallery of Art Cypress Cores 
I 0:00 a.m. & 6:00 p.m. 12:00 p.m. & 8:00 p.m. 

Discover Cypreu Modem Video 
10:30 o.m. & 6:30 p.m. 12:30 p.m. & 8:30 p.m. 

Crime FUe Annenberg CP8 
11 :00 o.m. & 7:00 p.m. I :00 p.m. &.9:00 p.m. 
Your City Your. Police Navy 6 Marine Corp News 
11 :30 a.m. & 7:30 p.m. 2:00 p.m. & 10:00 p.m. 

In the portion of the City served by Time Warner Coble, toped 
replays of Cypress City Council meeting air on SUnday mornings 

starting at 10 a.m. on channel 3. 

Commission and 
Organization 

Monthly Meetings 
Civic Theatre Gulld 

1st Tuesday. 7:00 p.m .• Theater Guild Board Room 
Youth Commission 

l st & 3rd Tuesday. 6:30 p.m .. Community Center 

Friends of Cypress Cultural Arts 

1st Wednesday. 7:00 p.m .. Senior Center 

Friends of Cypress Recreation and Parks, Inc. 

2nd Wednesday. 7:00 p.m .• Senior Center 

Coble TV and Technology Commission 
1st Thursday. 4:00 p.m .• City Hall 

Senior Citizens Commission 
2nd Wednesday. 3:00 p.m .• Senior Center 

lc'ecreatlon & ~mmunlty Services Commission 
3rd Tuesday, 7:30 p.m .• Community Center 

Traffic Commission 
3rd Tuesday. 3:00 p.m .. City Hall 

Cultural Arts Commission 
1st Thursday. 7:00 p.m .. Community Center 

1 

City Telephone Numbers 
Business License ........................................................ 229-<J712 
City Clerk ................................................................... 229-6680 
Mayor /Council .......................................................... 229-<J699 
City Manager ............................................................ 229-6688 
Community Development ....................................... 229-<J720 

Building DMslon ............................................... 229-6730 
Redevelopment Agency ............................... 229-6729 

Finance Department ................................................ 229-<J713 
Orange County Fire Department (Business) .......... 744-0400 
Orange County Library, Cypress ............................. 826-0350 
Personnel Office (Job Line) ..................................... 229-6681 
Police Department 

Administration .................................................. 229-<J620 
Crime Prevention ............................................ 229-6626 

Publlc Works .............................................................. 229-<J740 
Engineering Division ........................................ 229-<J741 
Maintenance Division (7:30 a.m. - 4:30 p.m.)229-6760 
24 Hour Groffltl Removal ................................ 229-67 60 

) 
Recreotton and Park District 

Community Center Facilities & Programs .... 229-6780 
Senior Citizens Center ..................................... 229-2005 
Senior Citizens Nutrftlon .................................. 229-'1007 

Cypress City Hall Information .................................. 229-6700 
City ot Cypress Website address Is: www.cl.cypress.ca.us 
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• On September 28. 1998. the Cypress City Council approved the 
$4.3 million Lincoln Avenue Streetscape Project which indudes 

construction of aesthetic improvements to the Lincoln Avenue 

Bridge across the Coyote Creek. Construction on this project 

began in October 1998 ~nd is estimated lo be completed in July 
\999 .. 

The construction of entrance monuments at the Lincoln Avenue 

bridge is only port of the major improvements scheduled for this 

street. Other improvements will include new roadway surf ace 

treatments. bridge and ornamental street lighting. landscape treat

ments at both ends of the bridge and parkway planter extensions 

located ot major intersections. Also induded is planting of several 

new street tree_s in conjunction with the reconstruction and relond

scoping of medians. Finally. new storm drains and asphalt ore 

planned for this major thoroughfare. All scheduled construction 

will occur between Volley View Street and Bloomfield Avenue. 

The streelscape improvements to Lincoln Avenue are o major 

component of the Rediscover Lincoln Project. This is a multifaceted 

effort lo revitalize the Lincoln Avenue corridor. Recognizing that a 

facelift is not enough. the City Council is working in partnership 

with the community to consider implementing land use and design 

standards for private development on Lincoln Avenue. including 

strategies for stimulating economic development. 

~IZ> IIDmfum~ &!P)Jp>~l!fi@rn1 

IID~tt 
On October 6. 1998. the Cypress City Council held its annual 

Business Appreciation Breokfast. This event was hosted in the 

Cypress Ballroom at the Courtyard Marriott. Approximately 50 

business' leoders attended representing many of the City's major 

corporolions. The purpose of the breakfast is to recognize th~ 

efforts of the business community in preserving and promoting o 

stable tax base and healthy local economy for the City of 

Cypress. 

ms@~ @i:mrr ~~·IDl]l@l 

. ID:ID.wfur@lIDfITID<Wilt'.t 

Guess where pollutants go when they ore poured into the gutter 
or find their way into the storm drain? You guessed it, straight to 
the ocean. Although our communily hos no ocean-front property. 
the City of Cypress is only seven miles from the nearest beach. 

The City of Cypress hos o great record of recycling and properly 
disposing of hazardous materials. Protecting the environment for 
current and future generations is of utmost concern lo the city. But. 
like most cities. Cypress hos two drainage systems: sewers and 
storm drains. The storm drain system was designed lo prevent 
flooding by carrying excess rainwater from our city streets to the 
ocean. Unlike the sewer system. the storm drain system contains 
no filters. So where the storm drains keep us safe from flooding. 
they con also serve the unintended and unfortunate function of 
carrying urban pollution straight to the ocean. 

The most hazardous conditions arise when rain is mixed with 
industrial or household water containing pollutants. creating dan
gerous runoff pollution. These pollutants con include oil and other 
automotive fluids. point and construction debris, yard fertilizers. 
pesticides_ and pet wastes. 

Each day polluted urban· runoff enters the ocean untreated, 
leoving toxic chemicals in our surf and trash on our beaches. 
Urban runoff pollution contaminates the ocean, closes beaches. 
harms aquatic life and increases the risk of inland flooding by 
clogging gutters and catch basins. 

This con be a serious problem. but there ore manageable solutions. 
If hazardous materials from the workplace. garage. or home ore 
handled. stored and disposed of properly. pollution can be 
reduced dramatically. Ta do your port in protecting the environ
mental well-being of our city and nearby oceans. please follow 
these easy guidelines: 

Take cleaners, points. thinners. automotive fluids and pesticides 
to o Hazardous Materials Collection Center. For locations and 
operating hours coll the Household Hazardous Waste Hotline at 
(714)834-67 52. 

Never clean brushes or rinse point containers into o street, 
gutter or storm drain. 

Use organic or non-toxic fertilizers and pesticides and ovoid 
dispensing them neor ditches, gutters and storm drains. 

Working together we con insure o beautiful clean future. For more 
information or a brochure on urban runoff pollution, please coll the 
Cypress Public Works Department at (714)229-6740. 

~~tte<C<ID1Jfl'iilliID CC©Il~Th)rr;:i~ & 
~~S>ffu.nll IFfuffit:t lY'~ 

The Mayor highlighted some of the major economic development 

activities which took place in the post yeor. During this time Home 

Depot. OfficeMax. Sizzlers and lHOP all opened their doors for 

business. Joining the rosier of business pork tenants were compa

nies such as TOK, Johnson Controls: G-Tech and the Exhibit 

Group/Giltspur. Homestead Village arrived to service the grow-
ing demand for additional hotel rooms. In summary. a total al over On October l, l 

I ff h 
communications c 

the consolidated police 

ilies of Cypress. Los 
one million square eet of new commercial. o ice and ware ouse 

Alamitos and S 
industrial space was approved during the post year, valued at 

The center we 
over 30 million dollars. 

state of the a 

• 

The Mayor concluded by saying that the Oty is on active partner 
In the first yea 

for economic development. By working in partnership with the 
calls, 81,(XX) r 

business community, the City can continue lo provide the high 
quo~ty of life which hos become the colling cord for the City of incidents per d ' 

ered o success on 
Cypress. . 

estimated $.SqJ.OCO 
C~CityNtt»s ______________________ _,.... __ 

t year of operation. 

venture to provide 

~°d' cost savings. 

ved l Q,C(X) 9-1- l 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF DANA POINT 
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KEEP RECYCLING WORKING - AMERICA RECYCLES 
c""YCLe. 

On November 13, California cities will have the opportunity to participate in the second annual America ,s-0 
Recycles Day - a national campaign designed specifically to reinforce public support of recycling. Your ~ '?.~ 

City, the County of Orange and SOLAG Disposal would like to "Keep Recycling Working." You can /5 r: 

help by remembering to reduce, reuse, recycle and compost your waste, but most importantly ... purchase !t. ! 
produclS that contain recycled materials. By working together we can preserve our planet. promote a ,.,.. ,..,. 
healthier environment and secure the future of recycling. 

0
Ve~'f.i'-

SPECIAL GIVEAWAY 

To cele!,rate America Recycles Day, on Saturday, November 13 from 8:00 a.m. to 12:00 p.m. Tierra Verde Industries. 
a green waste recycling facil.ity located in San Juan Capistrano, has offered to donate compost for use 

.!~- in your yard. Bring a shovel and a large container/bag to Federal Doc Loading, located on Alicia 
· Parkway between Avila and Aliso Creek Road in the City of Laguna Niguel to collect the free 

· compost material. 
.. ~~~ . .;::.·-:'.'-'" ... ·· . . 

FIND A NEW USE FOR AN.:OLD\rikM·,;;~:;;~- · .. 
• .:1!·~~.J, • ... :~.(".' '"'\".: .. ~.. • ;, i;;:· ...... '-' ·:. 

Have an old bike that needs fixing or a,;~h"]ij~~t:ii-~#~~.{~g?'.Qr"'lj~~-!lbout some other large item that needs some 
minor repairs? Before you throw-that ~..a.'~'Way)Wfijgnott,gi~(itt'J:~~e who could put it to good use? There are 
many organization such as GoodwiU~diis1fiesftGlifi~~~fuosriiti3t.=ij'e,e>funge County (CHOC) and the Salvation 

~ . ~~.,...,1;--; .. -,:""'.,":;~~' _:,,:.,.=, --.,_.__;_ 
Army that make it their business toThnng--n~w'Jiife~~~able-1t~m:s. ,ii:the spirit of goodwill 

and l~ss .waste, SOLAG Disposali I,~~~"~§..';;11.~~\~, ;{~tY_!:n-~o~fJ~u to con7act these ~,t 
orgamzat1ons be~or~ you throw a r~~.i~'fl} .. _hl~J~J~~~rs to these or other / i 
non-pro~t organizauons, _Please l~o~ 1 ~_£!0,1'.'?:'~~~0Jl',;; or you may co~tact , ~ 
Solag Disposal for more mformat1on\ . · _i,, ~~:· · .. / t3., i'§°~ -?f'~ay be tax deductible. '1JJ 

\.. -<r· .- .t. = l ~::: . . '" ;' 
ENVIRONMENTALAWA , -~.- :~':.!,:·~·/ 
The Cities of Dana Point, Laguna Niguel, ~d~j ... ~p;;~ano and the County of Orange would like to 
recognize the following businesses for their oulSraruilhg-efftfnsto reduce waste and recycle in their community: 

.. 
Doubletree Guest Suites, Dana Point• Flex Foot, Inc.• Tl"ade Winds Motel 

Unichem Industries, Inc. • Tall Mouse Arts & Crafts, Inc. • Auto Care 
Launderland • Mission Yamaha, Inc. • Saturn of San Juan Capistrano 

Each of these businesses are being recognized by thei.r respective cities for their dedication to help keep 
~ • , , , , ~ our environment clean and their commitment to recycling and source reduction. 

TRASH FRIENDLY WEBSITES 
www.choose2reuse.org - This website will give you 
valuable information and on-line resources to help 
in your efforts to re-use everyday items. 

Solag Disposal - www.solag.com 
County of Orange - www.oc.ca.gov/iwmd/ 
City of .Laguna Hills - www.ci.laguna-hills.ca.us/ 

Holiday 
Collection 
Schedule 

We will not pick-up on these holidays: 
New Years • Memorial Day • Independence Day • Labor Day • Thanksgiving Day • Christmas Day 

However, trash collection will resume one day later. 
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YES 

IS YOUR TRASH WEJGHIWG YOU OOWW'! 
Items that are too large to fit in your container are considered bulky-items. As a customer 
of SOLAG Disposal you are entitled to two bulky-item pick-ups per calendar year, at no 
extra charge. Almost anything that can be managed by a two-person crew will be picked up 
as a bulky-item. This includes old furniture, appliances, carpet, mattresses, water heaters, 
etc. Loose items need to be bagged or bundled, and no liquids or drums of any kind will be 
accepted. Before you put out large items to be landfilled, consider donating these items to 
a non-profit organization. If you would like more information about bulky-item pick-ups or 
non-profit organizations willing to pick-up your reusable items, please contact one of the 
customer service representatives at (949) 240-0446, Ext. I. 

• 

• 
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. . metal mesh baskets c~ed may ~ook.«;1,t' Dana· Point's· · the Orang,e Coun~ _Heal~ 
DrainPacs in six storm field tests befqre. imple- Care Agency ....... ·: ...... .. 

Eric c Sanitate 
OuRTIMES 

DANA POINT-The city 
is testing two types of storm 
drain filters as pai:t of an 
urban ru~off prevention 
program that water quality 
officials hope wip spawn 
imitators in other Orange 
County coastal cities. 

The filtration systems 
have been installed in 21 of 
the city's 300 catch basins 
and storm drain inlets. The 
city will monitor their effec
tiveness for-several months 
before· deciding whether to 
expand the program or pur
chase more of the filters. 

•one of the things that 
we as an agency set out to 
do is clean up (pollution] 
into the creeks and streams 
and ocean," Robert Warren, 
public works director, said. 

drains near San · ';Juan · ·m~nting urban.runoff pre- Although she applaud~d 
Creek, Salt Creek and · ventiori programs. the city's efforts, Mazur 
Dana Point Harbor late last "I think it's an excellent · warned that the filters could 
year. Tµe baskets run the . way to look at lY(o diff~ent actually create problems 
length of the drain to catch techniques ~d kind of do a around storm drains if they 
trash and debris that would · comparison· test,• Dunbar aren't cleaned regularly. 
otherwise wash into the said. "That data can be ·Tuey need to be main
ocean. used by other cities and tained properly so they 

The DrainPacs were cho- agencies when looking at don't cause other problems, 
. sen because they were rela- · installing similar systems.· such as odors,• she said. 
tively inexpensive and easy The city is also testing a Warren said every inlet 
to maintain, Warren ·said. more elaborate filter, simi- in the city could feature 
The filters cost about $1,600 lar to those found in swiµi- some type o.f filtration de
to install and will cost about ming pools, to remove pe- vice within -the next five 
$700 a year in upJcteep.. troleum and other fluid pol- yet!!s if the filters being 

Warren said the city will · 1utants from the runoff in 15 .tested get city approv.al. · 
· analyze the pollutants;col- catch basins.· ·we're in the process of 
lected from the DrainPacs Those devices, called trying to discover what 
during routine mainte- Fossil Filters, use highly ab- products there are and 
nance and determine what sorbent material to soak up which work best,• he said. 
sort of particles are be~g · oil and grease while allow- • Anything we can do is to 
filtered out of the water. ing water to pass through. our own benefit, particular- · 

"If they work well, we · The filters are housed in a ly since we're at the end of 
may buy a few more Ui.is structure that captures solid the stream. We're the recip-
next summer," Warren said. particles as well. ients of everyone else's _ 
"How many more of thos.e Because these filters are waste.• 

··.· • .... ' .: - .•. ...... • -- .f 
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JOIN us on TRASH 0 
AWARENESS DAY to make 

OUR neighborhood a 
cleaner pl,ace to live! 

July 10. 1999 
On Saturday, July 10th, we will be coming together 

as a neighborhood to clean up our streets and 
yards. A dumpster will be available for you to 

dump at the following site: 

The red house on the corner or Violet Lantern and 
· La Cresta. 

~om~ Join us on Saturday. The trash dumpste:a(. :.· 
will be manned from Sam to 2pm. Trash bags will 
be provided at the dumpster site. If you can help 

:for an hour or all day, please call 460-8108. 
This event is being sponsored by Lantern Village 

Association., Dana Point City, and Solag. • 
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On November 4, 1996, Solag Disposal in cooperation with the 
Oty of Dana Point implemented Phase I of the Curbside Green 
Waste Collection Program. Residential subscribers may place 
green waste generated from their residence at the curb using 
any of the following methods: standard trash containers (up to 
35 gallon), plastic bags or bundled trimmings/branches (not to 
exceed 2 ft., by 4 ft.). The maximum weight of the containers 
should not exceed the physical strength of the plastic bag or be 
over SO paunds. This program is voluntary and there is not an 
additional fee for this service. Recycling green waste will assist 
Dana Point towards the 50% State mandated recycling goal by 
the year 2000. 

Phase U of the program which encompasses all the private/ 
gated communities was implemented May 1997. Solag must 
have the homeowner association's permission to bring a third 
truck on private streets. If you live in a private/gated commu
nity and would like to participate in the green waste collection 
program, request that your homeowners as.sociation call Solag. 

Here is a list of green waste material, which will be collected: 

• Grass Clippings 
• Wood Scraps 
• Branches (not to exceed 4" in diameter and 4' in length) 
• Leaves 
• Weeds 
' Plant Materials 
J Garden Trimmings 

If you have any questions regarding the Green Waste Collection 
Program or would like to know if your area is included in the 
program, call Solag at (949) 240--0446. 

STREET LIGHT REPAIRS 
San Diego Gas & Electric (SJ:x;&E) own and maintains the City's 
streetlights located within the public right-of-way. SOC&E has 
been providing this service since the City incorporated in 1989. 

If you find a street light that is out, flickering or continuously on 
(day and night) you should either call SJ:x;&E directly at 1-800-
411-7343, or call Francisco Sanchez, City of Dana Point Public 
Works Deparbnent at (949) 248-3509. If you call the City we will 
Jog your call and notify SOC&E of the problem. When you call 
either number please leave the following information. 

l. Approximate address of street light 

2. Yourname 

3. Your phone number 

4. Nature of the problem 

This information will help to properly locate the troubled light 
and will help us to follow up to be sure the light has been 
repaired. Repairs are usually completed within a week, barring 
unforeseen circumstances such as inclement weather and local 

•

ergencies. 

case of an emergency, such as a light being damaged by a 
traffic accident, you should call 1-800-411-7343. This number 
can also be called for damaged electrical wires and utility pol~. 

---- ···- -- ------- .. -· .. 

NEIGHBORHOOD WATCHERS FALL OFF 
Crime is down and so is the number of block captains for Dana 
Point's Neighborhood Watch program. 

''Everyone is becoming complacent," said Scotty Smith, who as 
a member of Volunteers In Police Services spearheaded the 
program's growth over the past five years. 

According to Smith and VIPS Program Director Peggy Nunes, 
the total Neighborhood Watch '!::!lock captains fell in the last 
quarter of 1998 from a one-time high of 175 to 100. 

"People get burned out and they want someone else to take over 
the job," Smith said. "But so far, we haven't found replace
ments." 

Smith said in addition to block captains tiring of the commit
ment, media reports of falling crime rates have made some 
people believe that the program has done its job. 

"People think they can just leave their doors open now and their 
home unattended," Smith said. "The criminals just love that." 

Lt. Paul Ratchford, Chief of Dana Point Police Services agrees 
that despite the fact that crime is down, the Neighborhood 
Watch program is a vital weapon in the war against crime. 

Ratchford said much of the successful police work done over 
the past few years was directly related to residents acting as 
extra eyes and ears for the police. 

In fact, the Neighborhood Watch program was created to teach 
people how to protect themselves from crime and how to work 
with the Sheriff's Department. The goal of the program is crime 
prevention through community involvement. 

Key elements of the program are the Neighborhood Watch meet
ings. During these meetings, neighbors gather at a home and 
become acquainted with the proper procedures in reporting 
possible crimes. 

"Neighborhood Watch is based on the theory that if you know 
your neighbors, and they know you, you can keep the sheriff's 
(deputies) alert to suspicious activity," said Smith. "Hosting a 
Neighborhood Watch meeting in your home is simple." 

· According to Smith, to arrange for a meeting, call 246:3517/ 
3.585. 
The program will then supply the resident with flyers to notify 
neighbors of the meeting, t!"te ~e and address. 

A Neighborhood Watch representative and a sheriff'!= deputy 
will speak at the meeting, addressing specific concerns in the 
area. 

"Once the neighbors have met, talking about crime prevention 
is easier," said Smith. 'Then people feel more comfortable 
reporting suspicious activity to the police. And your street will 
feel more like a community than just a place where you live." 

Smith said the program is constantly looking for volunteers and 
block captains. For more information call the number above. 

Registration on page.~5 
Dana Puint • Summer 1999 ------------------------------ For registration see page 35 
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WHAT TO DO WITH BULKY ITEMS? 
J:,. bulky item is an item that cannot fit into the blue recycling or 
black trash containers, such as a chair or a couch. Other bulky 
items include any item that can be easily hand.Jed by a two- (2) 
man crew and may include the following: a refrigerator, washer, 
dryer, table and lawn furniture. 

Each residential unit is entitled to two (2) free..of<harge bulky 
item pick-ups per year from Solag Disposal, a maximum of four 
(4) items per pick up; however, additional pick-ups can be ar
ranged at a nominal fee per pick-up. Refrigerators and freezers 
can a1so be picked up. If you are interested in a bulky item pick
up, please call one of the So lag Disposal customer service repre
sentatives at (949) 240-0446. All items must be placed at curbside 
on the scheduled collection day by 6:30 a.m. 

HOW DO I GET TO THE HOUSEHOLD HAZARDOUS COLLEmDN 
CENTER? 
Remember it is illegal to dispose of Household Hazardous Waste 
(HHW) through the automated residential program. There are 
four HHW Collection Centers in operation throughout Orange 
County. To ensure proper disposal of the HHW it must be 
disposed of at a certified collection center. The nearest collec
tion centers are located at the Prima Deshecha landfill in San 
Juan Capistrano and in the City of lrvine (see maps above). 

Prima Deshecha 
Landfill 

6-111 
Oak canyon 

6411 
Oak Canyon 

HOUSEHOLD HWIDOUS WASTE INCLUDES, BUT IS NOT 
LIMITED TO: 
• Motor Oil • Pool Chemicals 
• Batteries • Pesticides 
• Oeaning Products • Paint 
• Wood Preservative • Solvents 
• Road Flares-
The hours of operation are Tuesday through Saturday, 9:00 a.m. 
- 1:00 p.m. and closed Sundays, Mondays, holidays and rainy 
days. A maximum of 15 gallons or 125 lbs. of hazardous materi
als may be brought to the collection center per vehicle, per visit 
U you need directions to the additional HHW facilities located 
throughout the county, please call the Orange County Inte
grated Waste Management information line at (714) 834-6752. 

POOL WATER DISCHARGES 
This notice is to explain the regulatory issues regarding the 
discharge of pool water and the two methods by which it may 
be discharged. 

1. Many pools are plumbed to allow the discharge to go di
rectly to the sanitary sewer. Th.is is an acceptable and pre
ferred. method of disposal. 

2. Where the discharge of pool water to the sanitary sewer is 
not feasible, federal law allows the release of dechlorinated 
swimming pool water. In Orange County the guidance for 
such releases requires pool owners to ensure that the follow-
ing criteria are met: · · 

a The residual chlorine does not exceed 0.1 mg/L {parts per 
ntillion) · 

b The pH is betw~ 6.5 and 8.5 
c The water is free of any unusual coloration 
d There is no discharge of filter media 
e There is no discharge of acid deaning wastes; and 
f Any pipe connection to the storm drain system has pernuts 

from the city or county having jurisdiction 

Compliance with this guidance can be verified using a pool 
testing kit Excess chlorine can be removed by removing the 
chlorine tablets for a couple of days prior to discharge or by 
purchasing dechlorinating chemicals from local pool supply 
companies. 

By ensuring compliance with these criteria, you will make a 
significant contribution toward keeping pollutants out of Or 
ange County's creeks, streams, and receiving waters and help ) 
protect organisms that are sensitive to pool chemicals. · 

DANA POINT SUMMER CONCERT SERIES 
UPSTREAM - Calypso Music August 15 

August22 

August29 

PAM LOE & HIP SHOT - Western Music 

COVINA CONCERT BAND - Marches, Show 

Time: 

. Location: 

Tunes and Dixieland, 

4:30p.m . 

Heritage Park (Dana Point) 
- Old Golden Lantern. Road 

Cost: Free 

Sponsored by: Lawn Chair & Picnic Society & City of Dana 
Point 

COMMUNITY GROUPS 
DANA POINT/CAPISTRANO BEAOI HISTORICAL SOCIEIY 

Meetings - 4"' Wednesday of every month (no meeting in July or 
August) Fax# (949) 248-5166 

HERITAGE MUSEUM 
Hours: 11:00 a.m. - 4:00 p.m. 
Days: Tuesday through Saturday •' 

Dana Point• Fall 1999 ------------------------------ For registration see page 34 
14 
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DAY WORKER PHONE EXCHANGE 
"A Community Service by the City of Dana Point" 

The City of Dana Point offers a convenient way to fill your tempo
rary or permanent 
1abor needs: 

. hone: 949- 248-3558 
Skills Offered Included: 

• Painters 
• Masonry 
• Landscaping 
• Cashiers 
• Domestic Help 
• Construction Helpers 
• Companion to the Elderly 

SPRING CLEANING 
WHAT TO DO WITH BULKY ITEMS? 

Spring is almost upon us and that means it will soon be time for 
· "spring deaning." For those items that are too large for the auto
mated containers, call Solvang Disposal to arrange for a 'bulky
item" pick up. Almost anything f:!tat can be managed by a two
man crew will be picked up as a bulky·item. This includes old 
furniture, appliances, carpet, mattres.ses, water heaters, etc. Items 
such as refrigerators, washers, dryers and water heaters (or white 
goods for short) are sent to a metal recycler, where the haz.ardous 
material is extracted~<! the remaining metal is melted down and 
reused. All other items are delivered to the land.fill for disposal. 
Remember, before you put out large items to be land.filled, con
sider donating working appliances and reusable supplies to a 

An-profit organization. U you. would like more information a.bout 
WJ!ky·item pickups or non-profit organiz.ations willing to pick· 

up your reusable items, please contact Solag Disposal at (949) 
240--0446, Ext 1. 

POOL WATER DISCHARGES 
This notice is to explain the regulatory issues regarding the 
discharge of pool water and the two methods by which it 
may be discharged. 

1. Many pools are plumbed to allow the discharge to go 
directly to the sanitary sewer. 1bis is an acceptable and 
preferred method of disposal. 

2. Where the discharge of pool water to the sanitary sewer 
is not feasible, federal law allows the release of dechlori
nated swimming pool water. In Orange County the guid
ance for such releases required pool owners to ensure 
that the following criteria are met 

(a) The residual chlorine does not exceed 0.1 mg/L 
(parts per million); 

(b) The pH is between 6.S and 8.5; 
(c) The water is free of any unusual colo.ration; 
(d) There is no discharge of filter media; 
(e) There is no discharge of acid cleaning wastes; 

and 
CO Any pipe connection to the stormd.rain system 

has permits from the city or county having juris
diction. 

Compliance with this guidance can be verified using a pool 
testing kit. Excess chlorine can be removed by removing 
the chlorine tablets for a couple of days prior to discharge 
or by purchasing dechlorinating chemicals from local pool 
supply companies . 

By ensuring compliance with these criteria, you will make 
a significant contribution toward keeping pollutants out of 
Orange County's creeks, streams, and receiving waters and 
help to protect organisms that are sensitive to pool chemi· 
caJs . 
...... 

Dana Paint • Spring 2000 ---------------------------- For registration see page 26 
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IMR0RTANT.NOTICE 
_ :T_:'.-:)\U}$}~=-tt . ·_··:>.- "_ :. _ _. · ... : __ .· :~~,!~~-~:·>l~~t··· 

:,~~-.' :.' . .,:-<;. NO:l>ELAYI1Yif.RASH,COLLECTIONTB1S JULY4TB . ,~ .. -·-
This year the Fourth of July· falls on ~r Sunday. Currently 'tbe-~County landfills operate Monday through Saturday so you 
will not experience delay in ~h service.· On your ncirmal collection day, please place your trash/recyclables out at the 
cwb for collection. "' · 

PROPER DISPOSAL OF THE AMERICA.N FLAG 
As we celebrate America's Independence this Fourth of July we may notice that the flags we display have 
become torn or tattered beyond repair. This past year the editors of Recycling News received a letter from 
a World War II Veteran regarding proper disposal of an American Flag . 

._,_.,. The Orange County Veterans will forward the flags to the American Legion Post where they will be 
Disposed of in conformance with tradition and local laws. Please mail your old American Flags to: 

ORANGE COUNTY VETERANS 
SERVICE CENTER OFFICE 
1300 South Grand Avenue, building B 
Santa Ana, CA 92705 

TIPS TO REMEMBER WHEN YOU'RE AT THE BEACH OR PARK 

Did you know that our oceans provide most of the planet's oxygen, moisture and weather 
patterns? Every year, the Center of Marine Conservation sponsors a nationwide 3-hour beach 
clean-up, which has proven to be extremely effective. In 1987, in Texas alone, volunteers 
collected: 31,773 plastic bags; 30,295 plastic bottles; 15,631 six pack rings; 28,450 plastic lids; 
and 1,914 disposable diapers. And around the nation, the volunteer clean-up crew collected close 
to 2 million pounds of debris in just 3 hours. So next time you go to the beach or the park, 
remember to bring a trash bag and before you leave try to spend a few minutes picking up any 
litter you find. If you are interested in beach clean-up activities, please contact th.e Center for 
Marine Conservation at (202) 429-5609 or the Surfrider Foundation at (800) 743-7873. 

IMPORTANT Y2K INFORMATION 

By December 31, 2000 your city will need to be in compliance with the regulations set forth by state law AB 939. As you 
are already aware, AB 939 is the state-mandated requirement for each City throughout California to divert 50% of their 
waste stream away from the landfill by the Year 2000. Over the past several years the Editors of Recycling Ne1-vs have been 
discussing the 50% goal and the importance ofreducing your waste, recycling and buying recycled products. Over the next 
year, your city will evaluating the programs currently in place and will review new ideas to promote the goals or the state 
law. Keep up the good work!!!! · . · • 

I 

Holiday 
'Collection 
Schedule 

We will not pick-up on these holidays: 
- New Years Day - Memorial Day - Independence Day - Labor Day - Thanksgiving Day - Christmas Day 

However, trash collect~on will resume one day later. 
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Unwanted Computer Parts - Help Your Community Recycle 
Recently there has been a lot of talk about the year 2000 
(Y2K) and the potential of imbedded computer chips 
disabling thousands of appliances, electronic products, etc. 
While the editors of Recycling News can neither confinn 
nor deny these reports, we would like· to request our 
customers' help to try and locate alternatives to.disposing of 
these items in the landfill. If you or someone you know can 
direct us to a non-profit organization willing to accept these 
items or a remanufacturer that would be interested in 
securing this material, please contact our office in writing. 

Some locations that may take old computers (via the internet) 
CALMAX - http://www.ciwmb.ca.gov/calmax 
Detwiler Foundation - http:/www.detwiler.org 
Goodwill Industries of Orange County -
bttp:/ocgoodwill.org/computer_donations.htrnl 

More Trash Friendly Websites 
Solag Disposal, Inc. - www.solag.com 
County of Orange - www.oc.ca.govJiwmd/ 
Laguna Hills - www.ci.laguna-hills.ca.us 
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SEASONAL RECYCLING TIPS (Some thoughts) 
During this Holiday season remember that one of the biggest gifts you can.give your children is a clean environment. Here are some 
of the ways you can recycle and reuse holiday leftovers. 

Types of things that can be recycled include: 
Tin Jars · Wrapping Paper · Gla.c:s Containers Cardboard Boxes/Packaging 

Cannot be recvcled: 
Tinsel Bows/Ribbons Holiday Lights Styrofoam Peanuts* 

*=Clean Styrofoam packaging peanuts can be reused or are accepted at several packaging/delivering COIJlpanies (such as Mail 
Boxes, Etc.), please check your local listings. · 

Some products may not be recyclable in our program, but that doesn't mean they should go in the trash!!! Many nonprofit 
organizations around the area can reuse your seasoned clothing, toys, exercise equipment, bicycles and other items. If you have aoy 
questions, please contact one of our customer service representatives at (949) 240-0446. 

RECYCLING YOUR CHRISTMAS TREE IS AS EASY AS 1-2-3 .... 
Can you believe that the Holiday Season is already behind us? Well it's time again to recycle your Christmas Trees. Depending on 
where you live, collection of your trees will take place on your normal collection day during a two week period shortly after 
Christmas or after the New Year. Just follow these three simple steps: ) 

FIRST, please review the front of your bill for the dates of the curbside collection of your Christmas trees. 

SECOND, Remove all decorations, tinsel and stands (wood or metal) from the tree before collection. If your tree is over 8feet in 
height, please cut the tree in half. 

THIRD, Place your tree at the curb next to your container on collection day. On trash.day a separate collection vehicle will pick 
up your Christmas tree. 

· NOTE: Flocked trees or trees with nails, stands or ornaments cannot be recycled, but will be pic)ced up and disposed of at the 
landfill. Please do your part to help recycle your tree_s. 

ITS NEVER TOO LATE TO RECYCLE OLD CHRISTMAS CARDS 
For the past 20 years St. Jude's Ranch for Children has recycled holiday, birthday, get well and all other occa,sion cards. St. Jude's 
Ranch is a non-profit home for abused and homeless children located in Boulder City, Nevada. People from across the United States 
and around the world send used cards to the Ranch. In 1992 nearly one and a half million cards were collected. If you would like to 
recycle your Christmas cards, please send them to: 

St. Jude's Ranch for Children 
P.O. Box 60100 . 
Boulder City, NV 89006 

/[sending by United Parcel Service, send ro:. ~~~ 
St. Jude's Ranch for Children ! ~A .l • ~. 
100 St. Jude Street f . ,_ r 
Boulder City, NY 89005 f. : 

...:;,_._1J::;;J·--·~-~-..:sv.-::...-' 

The Ranch .requests that you send the front of ca_rds only and please do not include cards that have writing or other markings. 

I; ~,ey~o~ 
Laguna Nigel e~ 

Dana Dolphin -
Dana Point . IC 

SOLAG ~·-· 
DISPOSAL -11116,A ; 

. Quad Cities ~1~ '. 
Recycling Pro~ , 
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TPASH- FRl!Nr>LY was,ris. 
Each qµarter the editor of Recycling News will be reviewing website and e-mail addresses on the Internet that may 
be of interest to our readers. The sites examine ways to reduce waste, avenues to reuse unwanted materials (such 
as donations to non-profit organizations), lists of ~yclable material and directions to backyard compos.ting. 

http://www. l 800cleanup.com -
For information on clean-up projects throughout the state. 

http://www.envirofind.com -
To find information on all types of environmental businesses and other information. 

So lag Disposal, Inc. - www.solag.,com. 
Laguna Niguel - www.ci.laguna-niguel.ca.us 
San Clemente - www.cty.org/san-clem~nte/ 

County-of Orange - www.oc.ca.gov/iwmd/ 
Dana Point - www.ci.dana-poinLca.us 
San Juan Capistrano - www.sanjuancapistrano.org 

For a "buy-back" or "drop-off' recycling center near you contact the Department of Conservation at 
1-800-RECYCLE (l-800-732-9253) or the California Integrated Waste,Management Board at l-800-253-2687. 

FIND A NEW USE FOR AN OLD ITEM 

Have an old bike that needs fixing or a chair that is missing a leg? Or how about some other large item that needs_ 
some minor repairs? Before you throw that item away, why not give it to someone who could put it to good use? 
There are many organizations such as Goodwill Industries, Children's Hospital.of Orange Couno/ (CHOC) and the 
Salvation Army that make it their business to bring new life to older, reusable items. In the spirit of goodwill and 
less waste, SOLAG Disposal, Inc. together with your City encourage you to contact these organizations before you 
throw a reusable item in the trash. For telephon~ numbers to these OFgallizations, please look in the yellow pages 
under "Thrift Shops." Also remember that your contribution may also be tax deductible. 
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EARTH DAY CELEBRATION ~,{~ l,l~ElEB~i P>~ 
Come celebrate Earth Day with students and residents from the surrounding commu- , . ~, ~' !!J.!}' ~.! /1?- ,., 
nities. On Saturday, April 22, 2000 from 8:00 a.m. to 12:00 p.m. your city toge·ther -.-:, ~\.. '~~ .,,.~,. 
with SOLAG Disposal, Inc. will be hosting an Earth Day celebration and Children's ~'"' ~ 
Invention & An Fair in the City of Laguna Niguel. 

INVENTION & ART FAIR: 

Bring the entire Family for a fun-filled morning including an Easter Egg Hunt (for children ages 
1-12), members of the local fire deparunent, Environmental Booths, Invention and Art Displays 
by local elementary students. 

Hey Kids: before you throw that object in the trash, think about other things you can do with it? 

Every day hundreds of items are thrown into the trash that could have served a bener or more use
ful purpose. Your City is sponsoring an Invention and Art Fair tO determine the best way to reuse 
old items. Can you invent something that is used around the house, in the garage or at school? How 
about designing an art project that can be shared with your friends and family? We want you to be 

creative, serious or silly. Your idea could be anything from a floor mat., a napkin holder or thousar · , 
, I 

of other inventive ideas. Most imponant, we want you to have fun! Each entry i.n the Invention'," ;' 
Art Fair will be judged based on innovation, creativity and usefulness. The top three winners from each category 
(Kindergarten - Second, Third - Fourth and Fifth - Sixth) will receive an award. All children participating in the 
Inventions & Art Show will receive recognition in the June 2000 Issue of Recycling News. Once your project is com
plete, call Dan Batty at (949) 240-0446 to reserve a spot at Earth Day 2000. To receive a free T-shirt, you must RSVP 
no later than April 10, 2000. 

SPECIAL GIVE-A-WAY 
To celebrate Earth Day, on Saturday, April 22 from 8:00 am. to 12:00 p.m. Tierra Verde 
Industries, a green waste recycling facility located in San Juan Capistrano has offered to 
donate compost for use in your yard. Bring a shovel and large container or bag to the site of the Earth Day Celebration 
in the City of Laguna Niguel located on Got.den Lantern and Camino Los Padres to collect the free compost material. 

TRASH FRIENDLY \VEBSITES 
Each quarter the editor of Recycling News will be reviewing website and e-mail addresses on the internet that may be 
of interest to our readers. The sites examine: ways to reduce waste, avenues to reuse unwanted materials (such as dona
tions to non-profit organizations), types of recyclable material and instructions for backyard composting. 

SOLAG Disposal - www.solag.com Dana Point - www.ci.dana-point.ca.us 
www.choose2reuse.org - This website will give you Laguna Niguel - www.ci.laguna-niguel.ca.us 
valuable information and on-line resources to help San Juan Capistrano - www.sanjuancapistrano.org 
in your effons to re-use everyday items. San Clemente - www.cty.org/san-clemente/ 
ecoboard.cc - Alternative material for decks, County of Orange - www.oc.ca.gov/iwmd/ o 
playground equipment, outdoor furniture. www.inkbank.com - Ink cartridges 

Holiday 
Collection 
Schedule 

We will not pick-up on these holidays: 
New Years • Memorial. Day • Independence Day • Labor Day • Thanksgiving Day • Christmas Day 

However, trash collection will resume one day later. 
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EARTHY SAYS, 

The beginning of the millennium is. upon us and we need your help. In 
1989 (eleven short years ago) all cities in the s1ate of California were 
mandated ta divert 50% of their waste stream away from the landfill 
by the end of the year 2000 (Public Resources Code 40000 et seq,, 
better known os AB939). Your city hos one of the most progressive pro
grams available in the state of California, however i1 is more important 
now than ever before lo stop and look at what items are being placed 
in your trash or recyding containers. 

• 
. . 

-. 

Over the post several years the Eilitors of Recycling News have been discussing 
the 50% goal and the importance of reducing your waste, recycling and buying 
recycled products. Over the next year, your city will be re-evaluating the pro· 
grams currently in place throughout your Oty and will review new ideas to help 
us achieve the state-mandated goals. If you hove questions obou1 recycling or 
waste reduction, there is a detailed brochure thot we would be happy to send to 
you (in English or Spanish} that will help explain the types of material that can 
be recycled. Earthy soys, uKeep up the good work!" 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF FULLERTON 
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• Green Waste Collection 
Program 

A Green Waste Collection Program is in 
effect for single and multi-family homes with 
curbside collection service. Regular weekly 
trash collection days are not altered in each 
neighborhood, however, -
a separate truck which , f d ;__~ .. 

collects only green waste _',jf ~,:i~ 
comes before the regular ,,.. ,,.. , 
trash truck. 

The program uses "yellow stickers" which are 
to be placed on regular trash barrels, or other 
designated containers, to identify them as 
containing green waste. Plastic trash bags are 
not acceptable for this program, as plastic is 

not an acceptable 
material that can be 
introduced into the 
composting process and 
workers are not able to 

.1 determine if disposed 
. 1wn green waste is on the list 

_,.-~~- c; · ··· ~i of 'acceptable' items. 

"Yard Waste Only" stickers and Recycle 
Fullerton brochures are available through MG 
Disposal or City Hall. Contact MG Disposal's 
Customer Service line at 238-3300 or the 
Planning/Environmental Programs office at 
738-6884 for information. Items are also 
available at the Cashier's Desk at City Hall, 
where water and trash bills are paid in person. 

The City of.Fullerton, Jn its 
commitment to protecting the 
environment, sponsors a Used 
Oil Collection Program aimed 
at encouraging residents to 
recycle the.Ir used motor oil. 
Under the program, residents 
may bring used motor oil to .· · 
any of the following siate-certifled collection 
cenlers, where it is disposed of safely and properly. 
In addition, center' operators offer residents 16 cents 

, per gallon of used oil collected. 

1 EZ Lube Inc. 
4002 N. llarbor Blvd. 

i' 477-1223 

. Fox Service Cenlcr 
· 1018 W. Orangelhorpc Ave. 

879-1430 

University Chevron 
2950 E. Nutwood Ave. 
528-0302 

Pep Ooys II 642 - Region 3 
I SJO S. I lnrbor lllvd. 
870-0700 

· Sunnyside Unocal 
2701 N. Brea Blvd. 
2S6-077J 

North County Auromotivc 
146-B W. Wilshire Ave. 
870-9936 

Fullerton College Auto. Tech. 
321 E. Chapman Ave. 
992"7275 

Krngcn Auto Parts 1173 I 
2978 Yorha Undo Blvd. 
966-4780 

Auto Zone 112898 
146 N. Raymond Ave. 
870-9772 

Tire Station 
1933 N. Placentia Ave. 
993-7100 

Household 
' 

Hazardous Waste 
(ptslkldu, palnls, clraners, etc.) .. 

· can be taken to: 

County of Orange Household Hazardous 
Waste Collection Center 

1071 N. Blue Gum Avenue, Anaheim 
Phone# 834-6752 
Open Tuesday - Saturday, 9am - 1 pm 
(closed HoJidays and rainy days) 

Recycle Fullerton 

Development Services Department 
Planning/Environmental Programs 
303 W. Commonwealth Avenue 
Fullerton. CA 92832 

Phone: (714) 738-6884 
Fax: (714) 738-3 110 
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-

Even wilh the good job Californians are 
doing of recycling, the landfills are filling 
up fast. Fortunately, there is something 
positive .that every resident can do. If you, 
and your neighbors, help reduce the 
amount of garbage you generate, we can 
help keep our disposal bills, and our 
number of landfills, low at the same time. 

State Jaw requires that all cities cut. t4eir 
amount of garbage gqjng to landfills in 
half by lhe year 2000. And that law is 
why we encourage you to reduce and 
reuse, then recycle and buy recycled. The 

fact is, over 75% 
of what we throw 

~& away can be 
~t:::\.~ji reduced, reused 

~;111mi111111111m 111n1111r j,, ~:.::~~:t~nd Ila ~ ~11-- you thmk. 

You can significantly reduce your garbage 
by selecting products with the least amount 
of packaging, buying items in bulk, and 
buying products that can be used over and 
over again. 

Reuse 
Learning to reuse is easy and after a little 
practice, it will become second nature. 
Here are some great ways to reuse our 
preciou~/y~~Qurces. 

,,_ 

~ 

Reuse shopping bags or buy canvas bags 
and use them when you shop. Buy durable 
high quality goods for a longer life outside 
the landfil I. Although ~' d:.:, i ,:;[~:'. '. i 

durable goods may cost a f · ·· -
little more at first, they L ~. 

wi II save you money and ~- . .

1 
.. · ,- . l., 

~elp save the environment rA:i~!: , -
m the long run. if9l,_IICJ -

' 
Before throwing anything away, think 
about how each item can be reused. 
Donate clothing, furniture, and appliances 

· · to charity: ~ospiials and nursing homes 
often accept old magazines ~d schools 
reuse many items in their art aricl theater 
classes. Almost all glass, plastic, and metaf 
containers can b~ reused for storage in the 
kitchen or garage. Think before you toss. 

Recycle 
Recycling means collecting, processing, 
marketing, and ultimately using materials 
that were once discarded. For example, this 
morning's newspaper can be recycled into 
insulation, packing material, wrapping 
paper, and more newspaper. Plastic soda 
and mil.k jugs are recycled into lumber that 
is used for making durable playground 
equip1nent and park benches. 

Many d. iff erent materials can ~?~ 
be recycled. Among these are f ~j., 
alut~inum can.s, gl~ss bottles ~-.,, 
and Jars, plashes, tm cans, 
steel cans, brass, copper, car batteries, 
computer paper, office paper, corrugated 
cardboard, motor o rap iron and steel, 
and tires. 

Recycle Fullerton 
The City does not have a "curbside" 
recycling program - where separate bins for 
recyclables are used. However, the City 
has chosen to implement a program known 
as "m11rji11g", which involves processing 
of the waste stream at a Materials Recovery 
Facility (MRF) AFTER being picked up by 
our refuse company, MG Disposal. 

At the MRF, items which 
are placed in the trash and 
which can be recycled are 
placed on a conveyer belt 
and processed by CVT 
Recycling. The City feels 
that sorting the trash this way makes sure 
that recyclable materials are retrieved and 
not taken to the landfills along with the 
regular trash. 

There are some guidelines that residents 
and businesses should follow in or~er to 
assist the MRF in retrieving recyclable 
items from the waste stream. First of all, 
make sure al I non-recyclable items are 
bagged tightly before being placed in your 
waste containers. All recyclable items 
should then be pla~ed lqpsely in your 
containers and prepare' as follows: wipe or 
lightly rinse all cans and make sure they 
are dry, fold newspapers into brown. paper 
bags or bundle with string into one foot 
stacks, break down corrugated cardboard 
boxes, rinse plastic and glass containers 
and remove metal or plastic rims and lids. 
(J f plastic is recyclable, it will/·- ·1e a · 
number on the bottom of the L &iner.) 
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Do You Know Where 
The Water In Your 
Storm Draio 
Goes? 1 

, 

I 
........ ___ - -

\ . 
\ To The Ocean .• ~ ·----·---
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The Ocean 
begins at your 

front door! 

-~ I LJ 
~ 

i 
--===--j 

l 
I 

Storm Water lk Urban Runoff Pollution (SWURP) 
And What You Can Do To Stop ltJ 
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For More Information ... 

Q11estio11s regarding this notice may be directed to: 

The Orange County Public Facilities and Resources 
Department's Stvrmwater Section al (714)56 7-6363 

Or 

Pavlova Vitale of tire Santa Ana Regional Water 
Quality Control lloard at (909) 782-4130 

• 

• 

Recycling ... 
ft works because of you/ 

MO.BlLE 
DETAlLlNG AND 

T:H:E WATER 
QUALITY ACT 

This flyer hm· been prepared at !he rec111ext 1!f'tlte 
mohile detailing i11d11.1·11y to provide direclio11 with 

re}!.ard to compliance 111itl, the.federal W(lter {}1111lity 
Act r?f' I 987. 
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·WHAT.IS. 
CONSTRUCTION 

AND DEMOLITION 
. DEBRIS? . . 

. ' 
. ' 

', C&D debris is marfriaj gcnc~tcd in the construction · . 
. and dcmolirion of buildings and roads. Accqrding to 
, the California Integrated Waste Management Board, 

•.' C&D debris.makes up approximi1rely 28%' of the sr:ue's 
. wast,e strtain. Orange County busi.n,csses gcn~rate large 
--·--·'·'-· _,r ra,n J.L..:. __ .1 _J. •• 1.;1 - .. - ----· I. •• 

-e 

Introduction 

How It Works 

Preparing Trash for Recycling, 

Yard Waste 

Special Services 

Household Hazardous Waste 

Questions and Answers 

cuertomer service 
. Call MG Dis~osal at {7,14) 238-33QO 

3 

3 
4-5 

6 
6 

7-8 

· 1131 N. Blue·Gum St. • Anahe.lm, California 92896 

MG Disposal Customer S.ervice hours are 

Monday - Friday, 7:00 AM to q:30 Pfi.'.1 · 

Saturday (for phone calls only) 7:00 AM to 3:00 PM.· 

• Residential Containers • Roll Off Services 
• Construction Containers • Portable Storage Containers 
• Public Durrip & Recycling Center.· Bulky Item Collection 

Fullerton City Hall (714) 738-6300 

RECYCLING ... as easy as 1-2-3 

@ Printed on Recycled Paper 

Introduction ... 
The Cfty of Fullerton takes a unique approach lo waste 
disposal wilh Recycle Fullerton, an innovative program 
thal recovers recyclables from the waste stream and 
includes a separate yard waste program. In a joint effort ~..,._,.....,_,,~,, 
by lhe City and MG Disposal, Recycle Fullerton is designed to 
reduce the volume of waste dumped in our local landfills and to conserve our 
natural resources. 

By participating in Recycle Fullerton, residents have the 
chance to signilicanlly help decrease the amount of trash 
buried in local landfills and to help the City comply with 
lhe state's strict recycling Jaws. According to Assembly 
Bill 939, each city must reduce their waste by 50 percent 
by the year 2000. The Recycle Fullerton program allows 
the City to recycle many types and greater quantities of ~ 

recyclable items and yard waste, instead of dumping it in the landfill. Recycling 
allows us to conserve our country's natural resources by providing alternative 
sources for aluminum, paper, glass, plastics and other recyclable items. 

How It Works ... 
The Recycle Fullerton program was designed with 
you in mind and requires very little exlra ettort. The 
waste generated from residents and businesses is 
taken to lhe CVT Material Recovery Facllity in Anaheim. 
There the waste travels through a system of conveyor belts, magnets and silting 
devices and the recovered recyclable material is then manually sorted and 
bundled into bales for shipping. 

The separated yard waste is collected from containers marked by the resident 
with "yard waste only" slickers. MG Disposal sends separate trucks to collect only 
yard waste. The yard waste is taken to the CVT Material Recovery Facility and 
prepared for compost, mulch or a variety of other uses. For your added 
convenience, regular household !rash and yard waste will be collected on the 
same day each week. 

To make Recycle Fullerton a success; please follow the guidelines outlined 
within this booklet and adopt the new disposal practices. Your participation and 
support of Recycle Fullerton is a big step towards solving our waste problems 
now and into the future. Recycling ... it works because of you! 

G· 
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. · 5peo~. oervloea t___ Que5tiona and Anewere · . ·: 
I - , 

Bulky Item Collection 
To aid in the disposal of large, bulky items 
such as furniture, stoves, and water heaters, 

MG Disposal provides a FREE bulky item pick up 
service. These special collections are provided 
on the same day of regular collection service. To 
inf arm MG Disposal of a bulky item pick up, call our 
Customer Service Department at (714) 238-3300. 
Please be prepared to list the items you need 
picked up. (A $31.00 charge is added for pick up 
of air conditioners and refrigerators due to 
special handling requirements 
of freon.) 

Temporary Rental Bins 
MG Disposal offers clean up solutions for 
the house, garage, or yard. Residents can rent 
bins in a variety of sizes on a daily, weekly, or 
monthly basis for a fee. Prompt delivery and 
pick up are available on a scheduled basis. 
For more information call MG Disposal's 
Customer Service Department at 

(714) 238-3300. 

Household Hazardous Waste 
Do your part to protect the environment. Dispose of 
old paint, pesticides, used motor oil, and household 
chemicals properly at a designated facility. Orange 
9ounty residents can take "household hazardous 
waste" to a County Household Hazardous Waste 

Collection Center at 1071 N. Blue Gum St. in Anaheim. 
To locate additional FREE Collection Centers closest 
to you or for information call (714) 834-6752. To dispose 
only of used motor oil call the City's Used Oil Collection 
Program Hotline at (714) 871-401L. 

1. What type of containers must be used? 

Residents will use their own selected containers for trash and yard waste 

collection. Containers must not exceed a 40 gallon capacity. Residents 

should designate yard waste containers with the special "yard waste 

only" stickers provided by MG Disposal. Yard waste stickers should face 

the street where they are visible to the collection crew. 

2. What should I do if I don't have enough trash containers tor 

my trash? 

MG Disposal will pick up an unlimited amount of trash left in household 

trash containers or tied plastic trash. bags. If at times you have less yard 

waste and more trash, simply place the extra trash in your yard waste 

container with the sticker facing away from the street, so that ii is not 

visible to the collection crew. 

3. What should I do if I don't have enough yard waste stickers for 

my containers? 

If you fill your yard waste containers and still have more yard waste, you 

should use additional containers. Group the containers with yard waste 

away from your regular trash. Place containers with yard waste stickers 

facing the street so that the stickers are visible to the collection crew. 

Yard waste cannot be collected if it is placed in plastic bags. 

4. What should I do on collection day? 

Place your containers in the street at curbside, near the corner of your 

driveway. All containers must be at curbside or alley by 7 AM or earlier 

on your collection day. Also, please check your containers before 

removing them from the curb, as the yard waste containers will be 

emptied by a separate truck. 
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Basura recicable 

Estos pasos sensillos asistara11 el recogimiento y el proceso tie 
reciclables. Par favor 1Jse estos pasos cuantlo tira su basura: 

• Periodico Coloquelos en una bolsa abierta 

en su recipiente de basura. 

• Papel mezclado/ Coloquelos en una bolsa abierta 

carton 

• Jarros de vidrio 

• Boles de 

aluminio 

• Plastico 

• Metal 

o sueltos en su recipiente de basura. 

Tienen que estar vacio. No tiene que ;;;'---· 

quitar los sellos. {;;1~ 
Tiene que estar vacro. (I) 
No tiene que es tar aplastado. ·-.... · 

Recipientes transparentes o de color de I 
plastico tienen que estar vacios. ~ 

Recipientes y boles de metal tienen que , , 

eslar vacios. No liene que quilar los sellos. \~.,\ J;) 

6asura que no puede eer reclclada 

Estos artfcu/os deberfan de ser puestos en balsas eel/ados antes 
de colocarlos en las recipientes de basura. 

• Desechos de baiio 

• Desechos de 

camas de gatos 

• Desechos de alimentos 

• Panales desechables 

0 0 

• Ropa 

• Papel de cera 

• Jugetes de 

plastico ~~ ~,6. 
• .; ..... , .. _ ··~1 ... •r•.:• .• 

Desechos de Yarda 
Coloque las etiquetas engomadas que dicen "Yard Waste Only" en los 
recipientes que va usar para /og desechos de yarda. Los desechos de yarda 
deberfan estar sueltos en /os recipientes designados para desechos de 
yarda. No se ponen en bo/f,as de plastico. 

Deaechoa de ., · ·-. 
' ~ . yarda aceptable . · · ~. 

• Zacate y hojas · 
(suelto, no en bolsas) 

• Ramas podadas y maleza 
• Retonos y ramas pequenas 

(Pueden ponerse en bulto, 
no mas de 4 pies o menos de 
largo y no exceder 16 pulgadas 
de diametro.) 

Desechos de yarda 
no aceptable 

• Desechos de animales 
y de alimentos 

• Residuos de 
construcci6n 

• Tierra y piedras 
• Hojas de palma 
• Balsas plasticas 

.~· ~ \ ··=·· r:·.1 .. :1: \~1?·(.~ _ ~.-· · .. .'~ · ·~· .. :·· · .•:•.~:.·,:·= ·: : '· ·· :. '.:~: . .'. · •.. ·:: ·\ ~:\~?::/ ·:: ~- .~\~. \: ~ ·-j>~ · :1: .~.·; . ;;·~ ~:f ~J. 
/ .. ) m_p9.r~tV~1?.e; _P1i:1 n1ro~ . ~lav.~_~,;.: .:,.:i._ . ·. _:.:, -._: _:_· ·. · .: :? :;-,1x: 
:_ /D¢?6.'3C~P..~r~~.·.ra~~o~ ·y::J?.trd1ne~ ·1·'.}: :-::-.:/'. __ ; ./:<}~\ 
::: ,:_ :; . ~ '.l· .• ~ .~.~.:.; ~ r:·.::.~:~~\~ ~,;, ... ~ •. -:.! : .' ,' .. . i ·. :: ~:: :- .. i '. ._:. ~{/;;·~ .'·(. ~:: ·j : ; ·~ .r ,','ii} '. ··: ::. ~~ \, :'.:~~,.:·~t .?~l 
:·.·.;::fr'): .. ~~;'~iii~lderari;des.~chd:;°d~:F~atioi,'y '..Jar~l~a, _sqlamente.\.::::/;ri 
·; · ·-~-~.1,fvege}&cl6n'_que.crec·e en ellos (df!sechQ.~erd,t). :, :.-··'·})}:A/1 

• .., ', •••\":\',;l"r"',~ '~,' ,"· ·,, ,• ,",~_.,,:' ' , :, ,•,·:~.;"I',!' I',, ' ,•'. : , , •',pJPl
0 

;~ 

:.:- ,'.:_. .. e;· .... ~~~:~;. l:a; :r~m:ks'.·~-od~d~~ :~~r~ ~~·J11~ii~. ~~-~acid~~ },'.}}:{'/t[;i:/! 
!· • . . . • . • , .\" ~ !; ., + • ' ',' • '. • • • -: • • • .::: • •• ... • • ' • - • • • • • ti .I.~ •. :\~ 

· · · de rec1p1ente · · · · · ' · ·· · ·, ,· · · · .. · · · · :- ' · · ·1-· · ,. ', 
' ... '- '. • C 

0

','.: ';I',;;;/:;;·,/:·,,_.,).:.,::,•;: ·,:' • • :.· > ',• \::·· . .-:'J/.'., \ ...... : .": i-:' ,);.;,/;\:::<i · .· ·· .. Q .· r,.iqJit)paqy~ ii des~~-~~- q~'pat10~: y Jardi~e.,r~n bo1s~s::::.~~-;:>·:/) 
.-;. : : >· ·,, -: . i .phi~J!~~s·'cle b~sura; ,Col~qt(e. ~na,:hpja_ ~~ ~a·pel_ p~rl~dl~~'. }/; '.:,\ j 

:,·.:~:. ·: ···::: .e?ltfqry_d_o del·re9_1pi~nt~.-?~!t.~ndQ.f:l$l':q_y~ ~.' z.aca!~· :.:·::~:_-.-_: ,}·::· .'.; 
·. . . : . ,: : se adhlera a este. , .. . ' . . .. · :· · · · · , .t ·: 

; :''. :~ .. <:./.:~ :-·' .:> . . . 

• 0 'R . I ? z.rorque ec1c,ar .... 
El residenle americano desecha un promedio de 
4 1/2 libras de basura al dfa. Anteriormente, la 
mayor parte de esta basura era enterrada en terrenos 
de relleno. Hoy en dfa, esos terrenos se estan llenando 
demasiado rapido. El reciclar es uno de los metodos mas faciles para 
reducir la cantidad de desechos destinados a los terrenos de relleno. 
A su vez, el reciclar ayuda a estabilizar las tarifas de colecci6n de 
basura, pues controla el volumen de desechos depositados en terrenos 

de desechos. o O· 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF GARDEN GROVE 
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f'r9.~lded as a pubtlc service by: 

City of Garden Grove 

"Ir (714) 741-5554 

PliJnted on recycled paper 

C 
Garden Grove 

And Area 

Thrift Store 
Director 
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.J PJpe 
• Used 

J Plastics 
• Scrap 

RRR ~ 

J ·Rackets . . . 
· ., Restringing & I!epajring 

:;I Ranges & Ovens . 
• Dealers .. Used · 

J Re-Sale Oothes 
J Recycling Ccqtcrs· . · · . 
J Rendering Compa.n.les : . • 
J Rubbish Containers & Hauling 

. . ~ . : .. 
·ii:'·"·· ' . SS.5 ' 

• 
J Safes & Vaults 

• Used . . . ,,. ._ ... 
J Sa~vage Metchan_d\se . 

'• . 

J Salvage Merch~~f~~-&t~ ·.-·. !.: .. 
J Sawdust & ShavJngs : 
J Scrap Metals :, 
J Second Han~ .Sto= ·. · : 
J Sewin~.Mac~n.~ · 
· • Serv.l~.tJ:{~ 

J Sharpenfl,gfemce. 
J Shoe Repairing • 
J Shoes .. 

• Used . 
J Slag . ~ ..... ... · .. 

, . 

. ' 

J Sporting Goods· · " .•; . .. 
.~· Rcpahint= · . . · ./.'·' · 

J Surplus Merch~~i.~ 
J Sw.ap Meets· & S~pt,s- . · . · . . .. . 

. .. . "/ 
•,. . . . . . . ,; 

. . .. •. ,• . ~. . .. 
J Thrift Shops · · . . · · · · . · 
J 1ire Recapping, ~~ttcn(fl_ng:4'.Re~nir ~ ' 

\ 

0 11re Shredding 
. Q Toots . 

. ' · ·. · : • Repairing & pans 
· a Trash .Removal Services 
Q Truck Equipment & Pans · 

• Used & R-ebuUt 

uuuu 
.a Upholsterers 

a .Washing Machines&. Dryers
~- Dealers· U!ed ,. 

Q . Waste Paper . 
... 

. a Waste Reduction. Disposal & , : 
'Recycling . . · . 

. .. ZZZ./. 

0 . Zippers·· . ~ .. 
• Repairing & Replacing . · · .· 

Pro1'ided as a pu1Jllc .service 1,y:. · 

City q~.q,~nf~n Grore 
. lntegrated\v.aste 'Mana~e~t 

· · 13802 New~ope·St. · •.. 
Garden· Grove, CA 92843 
. . . · (714) 741-5554 .. 

.. . . .. . 
@ Prlntffl on ~J~ paper . 

.. , 

\· 

t 

·.DON.•T 
. . . . 

TtfiS" . ' 

IT!. 
,. 

··itEOSE 
IT! 

I 
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·c~istmas Holiday 
Ways to Recycle 
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• 

·Sponsored by 

Ventura County Solid Waste Management Depanment 

California Integrated Wwe Management Board 

Local. Government Commission 

AND 

HOW TO 
CARE 

FOR YOUR 
CAR'S TIRES, 

Don't 
L.et 

Your Tires 
Get 

Tired 

• 
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·, 
Provided as a public service by: 

The City of Garden Grove 
Waste Management Division 

13802 Newhope Street 
Garden Grove, CA 92843 

(714) 741-5389 
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0 

LEAVE .. 

lus BEHlt
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Residents Approach 2000 
with Recycling Success 
Residenrs of Garden Grove Sanitary 
District approach the new Millennium 
with recycling success. In 1999, your 
efforrs hdped che City of Garden Grove 
Sanitary Disuict recycle over 31,972,272 
pounds of recyclable material. 

A s we draw near the rum of 
the century, we meet recycling 
challenges set by the state of 

California with great success. In 1989, 
Assembly Bill 939 mandated each city 
)o reduce their amount of waste by 
50 percent by the year 2000. By 
participating in Recycl.e Garden Grove 
Sanitary District, the city is poised to 
smoothly meet the srate's challenge. But 
we should not stop there. With or without · 
state mandated laws, the Eanh's resources 
are still precious and landfill space is still 
limited. What can we do in addition to 
recycling to make our community health~
er? We can take the next step in pres~g . 
our environment:_ we can focus on reuse. 

Reuse ·Vs. Recycle 
There ~e subtle but important differences 
berween reuse and recycle. Recycling means 
taking a product, such as a aluminum can, 
deconstructing it, and using che materials 
to remanufacrure something new. Although 
this is greatly preferred over scarring from 
scratch, it is clear chat if you don't have 
to spend the time, energy, or resources 
deconstructing and remanufacturing a 

.roduct, you are saving resources. 

Reuse is the process of caking id.le goods 
and materials and. reemploying them in a 

-

manner that does not require alcering their 
._¥_origin.al form. Reuse can also mean just 

reusing something over and over again. 
Popular examples of reusable goods include 
doth shopping bags; plascic insulated coffee 
mugs and eraser boards. 

The Benefits of Reuse 
The benefits of reuse are as plentiful as the 
diversity of reuse options. By reusing icems 
instead of disposing of them, we are saving 
landfill space. Bue equally important, there 
is no need co spend energy or raw macerials 
to manufacture new items. Reuse not only 
saves resources, but also puts materials into 
the hands of chose in need like schools, 
community organizations, and businesses. 
Reuse allows us to save money and 
contribute to our community. ~ 

Recycling ... it works 
because of you! 

• Coordlnate ·a 

community 

rummage sale 

0017294



GRASSCYCLING 
Simply a Terrific Idea 

I r seemed like a good idea at the time: arcaching a 
grass catcher to your mower. But, as it turns our, leaving 

those dippings over the lawn is actually better for rhe lawn, the 
environmenc and you. For stan:ers, it returns valuable nurrients 
back co the soil. Grass consi?rs of 80-85 percem water, so 
essencially you get an irrigating effect too. Grasscycling { 
conserves water and limited landfill space as well. 

More good news. Grasscyding hands you a nifty refund in 
the form of time and money. Ir will take you less rime co mow the 
lawn if you leave the clippings on the grass. Plus, wirh rhe nucrierit benefits 
of the grass clippings, you'll spend less money on fertilizer and water. 

So now that you are more familiar with the benefits of grasscycling, give ir 
a try. For more information on how you can help the environment, call 
1-800-CLEANUP. * 

STORM DRAINS & HOUSEHOLD 
HAZARDOUS WASTE 

What's the Problem? 

D id you know that water flowing down 
driveways and streets and into gutters 

goes into a storm drain which flows directly to 
a lake, river or the ocean? This water may pick 
up pollutants which are never treated. Mose of the 
pollutants consist of Household Hazardous Waste, , 
or H.H.W Some common comaminams include mbror oil, pesticides, pet 
wastes and paint. When these items are improperly disposed of inco our storm 
drains, they can be harmful co our drinking water, recreational use and wildlife . 
Bur there are ways you can prevent storm water pollution. You can rake your 
H.H.W. to a local FREE collection center. Call rhe County operated H.H.W 
hotline for times and locations: (714) 834-6752. ~ 

- -

ltE•"°•IE c•1t•E• C89YE #•NIT•e" lll#TBl•T • Wint:er 1999 

• 

• 
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FREE PICK UP 'SERVICE FOR USED OIL 
u, Just one gallon of oil will pol.lute 

one million gallons of water 

• 

Recycling is the only environmentally safe and 
legal method to dispose of used oil. In Garden 

Grove, there are rwo ways to recycle used oil FREE! 
One of the easiest ways to recycle your used oil is 
through che Residential Used Oil Collection 
Program. This program allows you to have your used 
oil collected directly from your home. After you 
change your motor oil, simply pour the used oil into a 
plastic container wich a secure cap. On the pre-scheduled day, place the container 
by your from or garage door. The used motor oil, container(s), used oil filters, and 
oily rags will be collected. There is a limit of five (5) gallons per home on each pick 
up, and pick ups will be available every two weeks. To schedule a convenient pick 
up day, call the Used Oil Hotline: (714) 289-7661. 

Another easy and convenient way co recycle used oil is co cake ic co a Scace Cercified 
Used Oil Collection Center right here in Garden Grove. These centers will accept 
used oil from the public during normal business hours. Call the center co confirm 
hours of operation and che amounts accepted. The service is .FREE! In face, a $.16 
per gallon incencive will be offered. To locate the certified center nearest you, call 
(714) 289-7661. $ 

Residents of Garden Grove 
Qualify for FREE Toilet Upgrades 

T he Mecropolican Water District of Orange County is currently offering an 
Ulcra Low Flush Toiler (ULF) Retrofit Program. Under this program Garden 

Grove Sanitary Discricc customers can recycle th.eir old water-wasting toiler and get 
a brand new water efficient model at nor cost (limit 3 per household). 

Program Requirements: 
• Participants must provide che dimensions from the wall 

to the toilet bolrs and a current water bill. 

• New toilers muse be installed at the address designated 
on application - no exceptions (applications provided 
when coilecs are delivered). 

• Parcicipants are responsible for installation (seniors, 65 
and older, are eligible for rwo free installs). 

• To avoid a $100 program cost charge, participants muse 
return one old toilet for each new toiler received. 

• Program sponsor reserves the r.ighc to verify installation 
through visual on-sire inspections. 

For more information on the Ultra Low Flush Toiler Retrofit Program, 
call l -800-424-8538. ~ 

- - --

Sanitary District Ordinance 3592 
requires that after trash containers 
have been empcied, they are to be 
removed from the curb on the same 
day, and placed in an area not 
visible from the public screec. * 

•E•Y•H C61tlHi. eaevE #6IHT681' 91ITBU!T • Winter 1998 
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Your regul.a.r pickup day for trash and recycling during the holidays wiii not change 
unless ;•our collection day falls on one of only six holidays. 

CHRISTMAS DAY: Saturday, December 25, 1999. 4'''"~«'.!!!r 
Trash collection services will not be affected. :f,: / ;: , : ~:-\. 

NEW YEAR'S DAY: Sarurday, January l, 2000. Q "' "" = 
Trash collection services will nor be affected. ~ 

MEMORIAL DAY: If your collection day falls on Monday, May 29, your crash 
will be collected on Tuesday, May 30. If your collection day falls on any other 
day than Monday, your service will not be affected. 

INDEPENDENCE DAY: If your collection day falls on Tuesday, July 4, your crash 
will be collected on Wednesday, July 5. If your collection day falls on any ocher 
day than Tuesday, your service will not be affected. 

WOR DAY: If your collection day falls on Monday, September 4, your crash 
will be collected on Tuesday, September 5. If your collection day falls on any 
other day than Monday, your service will not be affected. 

THANKSGMNG DAY: If your collection day falls on Thursday, November 23, 
your crash will be collected on Friday, November 24. If your collection day 
falls on Friday, November 24, your trash will be collected on Saturday. If your 
collection day falls on any ocher day than Thursday or Friday your service will 
nor be affected. 

To help divert waste from the landfill the city asks you to recycle your 
Christmas tree. You can easily recycle your tree in your broum "yard 
waste" container. Just follow these three simple steps: 

® REMOVE the TREE STAND (wood or metal), 
decorations and tinsel from your tree. 

® 
Please CUT UP your TREE* and PLACE 
IN your BROWN CONTAINER (no tree 
stands please). The pieces should fit 
easily in your container. 

PLACE your BROWN 
CONTAINER AT THE CURB 
along with your other 
containers on your regular 
collection day. 

"'If you're unable to cut up your 
tree and put it in a brown 

container, place the tree at the 
curb for pick up on your regular 

collection day from December 27 until !anuary 7. 
i( Trees over six (6) feet tall must be cut in half. ,---------C: l~ '-----T-re_e_s_a_r_e_p_i_c_ke_d_u_p_b_y_a_sp_e_c_i_a1_c_o_1_1e_c_t_io_n_tr_u_c_k_. _ __:_....:.::..:__:.....::.::::____;.....;;:;==-===:..::....;::;::.;;...====, 
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• 
Save this list of accepted recyclables (green can) and 

non-recyclables (black can) as a guide for separating your trash. 

• Animal waste 
• Bathroom waste 
• Carbon paper 
• Carpet 
• Car pares 
• Car lircer 

• Aerosol cans 
(complc1ely c:mpry) 

• Aluminum cans 
(do no[ crush) 

• Aluminum foil 
• Beverage cans 

Non-recyclable ••• 
• Cigarette butts 
• Dirr/cement/rock 

(do nor fill more than l /3 
of comainer) 

• Disp~sable diapers 
• Drinking glasses 
• Electronics 
• Flooring 
• Food waste 
• Freezer/refrigerator 

food boxes 
• Furniture 
• Glass and ceramic 

places/cups 
• Liquid waste 
• Light bulbs 

• Mirrors 
• Needles (scaled in 

chick plastic conraincr) 

• Old cloches/shoes 
• Plastic toys 
• Rags/sponges 
• Tires 
• Toothpaste 

cubes/pumps 
• Soiled paper plates 
• Waxed paper 
• Window glass 
• Yard waste 

(can be: composted) 

Recyclable ••• 
• Cereal boxes 

(remove inner lining) 

• Computer paper 
• Drink boxes 
• Egg cartons 

(cardboard and foam) 

• Foam cups/places 
(unsoiled) 

• Food cans 
• Frozen food boxes 

(no wax coating) 

• Glass hordes/jars 
• Juice cartons 
• Junk mail/coupons 
• Laundry hordes 
• Ledger paper 

• Milk type cartons 
• Newspapers 
• Paint cans (only empty, 

dry cans wi1h lids off) 

• Paper/paper cubes 
• Phone books 
• Pizza boxes 
• Plastics (#1- 6) 0 
• Plastic bottles 

(small mouthed) 

• Plastic containers 
• Plastic cups/places 
• Plastic utensils 
• Plastic milk jugs 
• Tin cans 

• Boccie caps 
Brochures 
Cardboard e: • Magazines 

• Metal coat hangers 

• Used envelopes 
(includes plastic windows) 

• Wrapping paper 

Questions or comments? Call the Customer Service Department at (714) 238-2444 
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Questions 
& 

Answers 
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OIVJ 

;i;JmoJ sn 
m11 :-i1ng 

- 'i). ~-) 
~' 

<MOOSE 
TO REUSE 

'· · .. •' 

MOLIDAY 
COlltCTION 

Rec'tde Your 
(1-,riStMJf 

Tree 

\ 
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• You Can Make 
A Difference 

ColQ~ng Book 

. . 

City of G~den Grove Recycling ~esource Center at 
Recycling Ed11:cation Program The Garden. Grove Regional Library 
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AFun 
Activity 

Book 

• 

, 
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0 

• 

A Kid's Guide·ro Recycling 

. '.· .. · ···=· ..... , .. . 

An Educational. ·Ad:1vilj~Jl\l:ii ,· 
c0Nse·Rv1NG 1:A~TrMJS> QE~e~s.TII 

CVT Rs-c·yeJLIN.G", 
A DIVISION OF tA61lMJNA, INIJU§°TRIES 

1131 NORTfi IU;J-11; GUM StRE:ET 
ANAHEIM, CALIFORNiA 92806 

(714)238-3300 
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I 

Save this list of accepted recyclables (green can) and 
non-recyclables (black can) as a reference. 

· ~ecyclable ... · 

-.... ·:-

• Aerosol cans 
· (c~mpletely empty) 

• Aluminum cans 
(do not crush) · 

• Aluminum foil 
• Beverage cans 
• Bortle caps 
• Brochures 
• Cardboard 

• Cereal boxes 
(remove inner lining) 

• Computer paper 
• Drink boxes 

Recyde Garden Grove 

Household Hazardous Waste 

(Dispose at 2Jl Or.ngc County Colkaion Center) 

Coumy's H2=dous Hotline # (714) 834-6752 

., 
I 
' 
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• 

• 

Where Can I Take My Old 
Tires? 

Old tires cannot simply be thrown into 
the .trash, or left in illegal stockpiles. 

The following businesses and public 
landfill accept old tires for disposal. 
Remember, only four tires can be legally· 
hauled without permits. Anyone hauling 
five or more tires . must have the 
appropriate permits as issued by the 
State of California. 

In Garden Grove and Area ..... 

Gordon Tire Company 
7031 Garden Grove Blvd., Garden Grove 
714/898-2696 
$1.00 mre Disposal Fee 
(maximum four tires) 
$1.75/Tire Fee for pick-up 

Ecology Tire CO 
1881 Crystal St, Huntington Beach 
714/848-8260 .. 
$2.0~/Tire Disposal Fee 

Brea Olinda Landfill 
57 Freeway North 
Exit Imperial - East 
North on Valencia until it ends. 
714/834-6752 
$10.00 for 1-4 tires 
$55.50 per ton (5 or more tires) 

Where Can I Take Household 
Hazardous Waste? 

For Orange Cour:,ty residents .... 

Anaheim Regional Collection Center 
1131 .Blue Gum Street 
Located between the 91 & 57 Fwys at 
the comer of La Palma Avenue and 
Blue Gum Street in Anaheim 

Huntington Beach Regional Collection 
Center 
17121 Nichols Street 
Located next to Rainbow Disposal at the 
cross streets Beach Blvd. and Warner in 
Huntington Beach 

San Juan Capistrano Regional . 
Collection Center 
Prima Oeshecha Landfill 
Take the Ortega (74) Hwy exit from the 
5 Fwy in San Juan Capistrano to La 
Pata Avenue. 

Collection Centers will accept old paint, 
solvents, pesticides, pool chemicals, 
used motor oil and~:used automotive 
batteries at no cost The Centers are 
open Tuesday - Saturday, from 9 a.m. 
to 1 p.m., and are closed on rainy days. 

For more information, please call the 
County Hazardous Hotline at 
714/834-6752. 

Provided as a public setvice by the Cslifomia Integrated Waste Management Board and the City 
of Garden Grove and is not an endorsement of stores by either party. 
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WINTER WONDERLAND 4 
.:~. 

Su Snmf' S,row, .. "k-, Somr Suou~ Srr Som,. Juow 

,. ' ~ I L ~~: /\dan1is Patk will he 1r:m1>11umrJ inw n nosry •m 1011st w11rn •he ~-~iii: 
\Y/imc,ft51 G1nival tJ.kcs ovr.r mi SJrnrd2)', D«rmllCr 4. from 10 :a.m. 10 
J p.111. KiJ, will ,ldit;li, in a <now play •ru, • rnow hill fvr ,led.ling, craf1 
bo01lu IO nulu· prC'scnrs a11J 0111:1111rnis, and (tame!. and (OIHt'!.f.\. AmL of romM", 

Sanra will he on h•nd 1aki11i: '"'I"""'· 
Tl1i.s oncc-:a-y-r:H event is $4 per prnon. A,lanris 11,uk i,; !oc.11ttl :af 

?JOI Wts1mimur Avenue. l;ol' more info,m,uion. call Communhy Srrvicr1 a1 

741,HOO. 

DON'T TRASH THAT 
TANNENBAUM 
p;,., l'irlt-Up A, &SJ! A, 1-2-3 

To hdpdivm 1v,s1< from d,e londlill,. rr:cyde rhe holi,hy 
ucc. f lrre's how: 

I. Remove rhc ,,and. docor21io111 and ,insd. 
2. Cur up 1he <rt< and pm ii in your brown orosh corminer. 

Tr«! over six f«I nero 10 be CUI in half. 
3. 1'11 tht lmnvn comainc:r:1t the curb an your rcgul:11r coll«1ion d:iy. 

If you're unable 10 cut up 1hc orcc. place it•• rhe curb for pick-up on your 
regulor collcc1io11 day beiwccn December 27 and January 7. 

GREEN Is Gooo 
Kup 17,at 1ru 711t Topi 

They're commo111cnse saftty 
1ip1, bur rhcy bc•r tepe•ring, 
bec:a 11><, sad I y, every y<,r lites •re 
awed by urutten<lcd Wlnenbaums, 
So, rcmen,b<r rhesc: 

• Kttpwotcr in i,. ' • Gc.11he tr«: in 1hc 
house b1c - gco i1 
OU( <2fly. · 

• Kttpcandlcs 
ow:,y from i1. 

• Don'• pu1 i1 , 
nca.r hcning vents. 

STICK IT! 
In ,hi, issue, look for your 

complimenrory Garden Grove bumper 
11ickcr. h comes courrcsy of 1he Garden 
Grove Commu11i1y l'ound21io11 - the 
non•profi1 fondr:aising :um for lhlf 
Ren:ussincc G:1rdcn Grove program • 
d~c-lopccf to promm~ 1hr prngr65 and 
spiril or 1l1c community. 

If you'd like 10 conuibu« 10 ,h, 
Found.iion. look for the insert card 
inside this ncwslenc, or 

oll '40-528";1,,p~ 

CITY CAtENDAR 
.... Cil)' I tall Clo,urr., 

Noveml,er I 2. 2$, 26 
ll<«mhcr 10, 2~ 
J:11111ary J, 2000 
January 7. 2 t 

.... Vol,uur-cr Pain~~Oms 
November 6, 12, 20 
De«mbcr 4, 10, 18 

.... Speaker Serie, 
Jim Uohn 
Novemb<r 18 - Noon 
C.onununi1y Ccmcr 
11300 s.,,.fonl Avenue 
'lickm: S20 
S44-%79 

.... Speaker S«ic, 
Dr. l.<eon>rd Olguin 
December I - Noon 
C'...011u11uuity Center 
11300 Sunford Avenue 
Tickm: $20 
544-5679 

Win1err, .. Carnival 
December 4 
Arl,nris l',rk 
9)01 Wcs1min11« Avenue 
10 a.m. - 3 p.m. 
S4 per peuon 

Sp2rk of Love 1oy Drive 
Month of De«mber 
All seven Fire Srations 
741.5600 

')I' 'Tis THE LAST SEASON OF THE CENTURY '( 
1'he lfolid4ys Are Here & Here Comes The Milkmrium! 

Dcccmhcr 31. 1999 ... 11 :59 p.m ... a m-emor.ahle moment in hinory • a new ccnnuy will bt upon us. ltow will you 
cornr11t111m;alc 1hts oncc-in•:i•chousand-yc.u5 evcm aml are you prepared for any {t"Chnical gJicd1-cs 1,.vl1id1 may occur! Hr-re's an 
3f1'5WCf 10 ll-Olfl or tlmS.C llUC.SltOnS, 

Leave A Legacy 
This holi,lay ,e.,on. why nor give a 

cruly unique 11ift wi,h rc,I 
uayina, power. Want a due~ 
It's red, made of day, weighs 
.1bou1 five rounds and h::u a 
pcrs.onal m~s.agc on II whrcn 
you wrotC', Need :1nothcr 
lrintf Okay, you won'r have 
10 wrap it, •nd Jou of people 
wifl wolk on i1, including 
gcncraoions of your family. 

h's, brick, ond for SI 25, 
you ond your loved ones cm 
become • permanenl pm of 
1h~ community through the 
Rrick Walkway l'roje(t. 
Clusreu of pcrsonally
inmib«I bricks will be plm:d 
ar 32 areas along Main S<1ec1 
beginning in J•nuary, ,uiming -...., .. 
rhe Jengrl, of 1he hiuoric 
shopping plaza. 

To purd,ase one, ca.II 741-5280. 

Going to Great Hcigl11s 
Ruy• hrick rhis holiday ,cason, •nd 

,luring llu: nrxr one, sec the 
rouh or ymu cu1111il,u1iun. 
in Or.cemhert 2000 • .a 

Millennium Clock Tower 
{pic,urcd ler,, will be 
dcdicared in rhe Village 
Grecu l'atk or 1he point 
where Euclid ond Main 
Succrs meet. Thi, Miuion
era, stecl-ciaf1ed. 4S-foot 
landmark will forever m>1k 
1hc Yea, 2000 for rc<idenu 
and visilou or Garden 
Grove. 

A scvet:n-root marble 
obdisk in$cribccl with 1t.e 
names of Co,den Grove 
Communi1y l'oundarion 
1pomors will ,i, ar 111< base 
of ,Ire Clock Tower, which 
will be encircled wirh glued, 

colorful, inscribed tile,, ,lso available 
for ,ale for· $500 eoch. 

Y2K - You READY? 
Fru &miunr 

If ynt1'd like smnc litlpful hints 
to prepare you for the Ye3f 2000, 
aucnd .a frer: seminar l10ntd by rhc 
G1yofG:ml<nGrovron N"'""''"' 17, 
a, ,he Communiry Mccring C.noer, 
from 5:30 10 7:30 p.m. 

Rcprcscm:uivcs from comp.anie::S 
like Pacific Rell. Sou1hcrn Dliforoi• 
Edison, Emugcncy M:rnagc:mt111 
Sy,rcms, ond Garden Grove Hospital 
will be on !rand to onswcr que,riom 
::and detail d,cir ptc1ur:uions. 

Por more inroruu1ion, call 
741-S280. 

Jnside. ... 
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New l'rogrnm llt1~ l',ll'ellls 111/ki11;: 

Do yuu know 1h,r nJm,c.•\ and plmnt; m1m'h,c1~ of yt11.r 
..:'1iJdu:11'1 f,it·mhr ()f 1hr-i1 patt·rns? Tht.'!.t," ;If( IWO 

tpa'51ium, due ,l-t"V,dupcrsof:1 11cw-ci1ywid,· pu.~r.un !.aY .kill!( 

day si_,on ('\'fl)' p . .uc,n i111hC" communiry will he ..il,lc III oumvr-r "">-o"' ro. 

'"P,uc:nl N'fiwmks .. Krcping Our KiJs S;a(-c'' ii ~ s,·~f-h-dp 
l';ucmin~ uml Jc1ig11ni IO open cOOlf!Hmicacion am,c111_g monu. 
lhds .ind gunJi;uu. so 1l1i11 all bcc:orue more aw:uc of chdr kids' 
.1c1ivi1lts ouu~dr: or th~ homt and cluuoom. 

The program w.u iniri;i1cd in om rffort '° scr:rn 1l1e rising tide 
of yomfa•rdau:d crimt :rnd tnjurtcs. Sponsors inclu-dC" chc Ciry', 
Communi1y Scrvic,c-1 :amt Police Dcp.u1m('nll, the G:1,Jen Grove 
Unified School Dimic1, 1he Girls ,nJ lloys Clubs ofGnJrn Gros~ 
:and 1hc G:udrn Grove Unified Coum:i! orr.ucn1frcachcr S1udt-nu .. 
Auod::uion. 

For more i1,(orm:nio1, ahmu PJrc-nt Nr1wo'1k.s, all Communhy 
Str•icci •• 741-5200. 

DEVELOPMENT 
DETAILS 
A Lowdown 011 \\'ll,nts Going Up 

Higher Learning 

Th• Ciiy', dowmown is looking a 101 more upsale wi1h 1hr 
near completion or ,he iecond Higher Educ;ation building. 
Nickn•m«I "Ed 2," 1hi, sequel is 1111< 10 Ix a rnp-sdl<r 

wi1h uu,knu $<Cking rn c>1rnd 1hrir cduc;a1ion 1hi1 foll. 

'len•nu include ,he Unive11i1y of L,Vrrnr and Concord 
ureer College, both or which will olTer Bachelor's ,nd M,11<r'1 
dtgr<CJ in bus inc" ,nd m«lical-rdncd lidds. Enro!lmem is ,uro 
ro get cooking whrn the building's 1hird i<n•nr, 1hr C,liforni, 
Culinary Ac•dcmy. opens ir> doou. This Garden Grove site 
bccomCJ ju>! 1hc second such culinary ,codemy in rhc sratc. 

llig Screen Ocl,111 
Mo1i1h·~luvcn t;,t"I ,c.uly rn cdclu,Hc thi5, foll 

whi:n Ila· lh·~.11 Cinema'!. I <•-u·,ccn 1he:ncll' complex 
tnJkr; iu (1,uJ,:-11 Cruve Jcbu1 :11 1h,c G:ndcn 
l'romen.ufe C.cmer ;11 8rookfiuuc and Ch;apman. 
S1:1dhnn-uylc sc21ing ;and a JLac,c .. of·tlu:·~:itc s.oum1 
syuuu uc smc to m;akc 1hi.s Jc~doprnc:111 2 
Mockh1111<r hi,. 

Fund-Raisers 
By the end or 1hc millennium, ~hrbor 

Boultv;rd in G,rden Grove 1hould be homt IO si, 
1110,c lio1d,. Th•1'1 2.400 ho1el room, and suites 
ca1cring w Oisneyl.and 1ouri.su .and ·buJincu 
travclcu. More gucns to Garden Gcm•e: me.ans more 
rn-en"c, in 1he form ofl,rd t:u, for the Ci1y's Gener.ii 
Fund, which p>ys for public s,fcry, clc,n meeu 2nd 
pa1k.s1 ;ind much more. 

17,, Crownt {'I.au, • Just broke ground 

Tht Rr11a;1,1111u Suit.ti- C,ound b.rcalciog 1c1 

for l:i:u: summrf 

llampton Im, • Opening doou b1c summer 

Uilton Gardm Inn - Also••• 10 u111 bu,incs, 
'21c1ummer 

llotnrwor,J Suitrt- Construc,ion underway 

Em/Jauy SuittJ • ConsHucdon uar1ing 
in Sep1cmbcr 

STICK IT! 

In 1hi; issue, look for yourcumplimcntaryGatJcn 
Grove bumper 1rickcr. For more nicker,, ,cop 
by Ciry Hall - they're for ulc for $2 eoch. 

FIRE FACTS 
ii~ Wau,· Wiur 

Just d•y• •fm Cit)' foe Dcpo11mcn11 and 1he Counry Fire 
Au1hortiy fauncht<i tf1c,r o111nl11I Drowning Prcvtnrion F..duc2fioa 
ca111paign at the brgi11ning of the summe<, 111gcdy muck· IWO 

cMIJrcn drowned • one in jun inchu or• bucket or w••cr. ,he 
,o,hcr in a spa. 

The G:udcn Grove J:i,e De-p:artmrru urges you co remember 
Ille simple, lffc.uving tips lisic_d hr.low, :1nd nor juu during ~l1c 
summer mon1hs, buc y,c;ar. .. ,ound. l..ook for more prc-v.cnuon 
pointers in 1he next issue of CityUX)r/uor c.,ll 1hc Injury Ptcvcruion 
Program•• (714) 834-2228 foro.frcc brochure. 

S3rcguud Pool/Spa 
, Remove 1oy, aod chain from •••• 
, G0<cs and doors should b, sdf-do,ing and sclf-lo1d,ing 
- Add 1afc1y covcll on doors and window, luding 10 waier 
, U1< a non-climbable 5-foot fence children con't 

,qucrze through 

nc Emergency Prepared 
learn CPR 
I nS1oll • b,ekyord phone 
Kttp rescue otuipm,cnr ne:arby and tach cvtryooc to we it 
En:sut~ all howd1old maemb.cn know how co swim :and 

di,1911 

POLICE DETAIL 
A1101her Set of Eyer 

Going on a trip ,hi, rnmmer? 
Th• Police Department h .. 
.somronc U) w21ch over your 

house while you're ow:ay, dunks to their 
Vacation Home Check prognm. A 
daily injeciion of your properiy will be 
provid• by mcmbct1 of the Depart men i's 

Yolun1rers•ln-rolicing. 

To iakc ,dv>nugc of this fr« 1ervicc, call 1he Police 
Dcpmmcn1" 741-5704 on 1hcd•yoryourdepmure, no earlier. 

"JUST BEA.FUL" 
"SIMPLY DELICIOUS" 

"CAN'T WAIT To SEE 
NEXT YEAR'S" 

- Ou~rlua,-d at Tour & ua Evem 
The r:avc reviews 2rc um coming in from 1hc 

over 250 rncnd«s of 1hc 1999 Gnden Tour & Tea 
held in June. The scv<n ~ 
d111incily unique ond' ' 
ench2nting G21Jen Grove . :,,, 
backyatd, iho1Yt,srd for . f 
1he event definitely J · 
jmprwrd il11~ gur..su1 as did the :rnthcmk Victorian 
Tr, held •I ,he Co,,nya,d Center, 

M21k your co.knd>r< for 1hr nu, ·four & Tu, 
sct for S>1urd1y, June 10, 2000. If you'd like 10 

volunt«r your b.1-cky.ud forwnside11".a1ion or If you'd 
like 10 serve on a p>11cl of voluruttr judgrs S<let1ing 
nc:u yr~r·1 g.udcns, c.a.11 Adminhuative Services .a1 
741-5260. 

DON'T DUMP 'EM -
11 's I /legal! 

D
id you know tha, pouring my1hing bu, 
cle:m water imo a guucr or norm d,2jn i, 
•g•in.s1 1he law? The Ciiy adopted a wmr 

qualiiy ordin,ncc two yon ogo prohibiiing rhr 
plaaemcni of, laundry lls1 orircms into 1hesc l<.ind; 
of rrcepndc:s. They include: 

Clippings, soil, fmilim 
Trash, •nimal was1c, pain, 
Oil, 2n1ifrccu, r,diotor nuid 
rool chtmiuls. d-c1-c-rgcnu1 clC".an,.rs 

RF.MEMBER, THE OCF.AN IS JUST A 
STORM DRAJN AWAY. 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF HUNTINGTON BEACH 
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The Ocean 
begins at your 

front door! 

Storm Water l!t Urban Runoff Pollution (SWUKP} 
And What You Can Do To Stop It! 
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TRANSPORTATION 
AND HANDLING 

• A maximum of 15 gallons or 125 pounds 
may be transported per vehicle, per 
trip (Department of Transportation 
regulation). 

· Materials should be in original con
tainers (except motor oil, fuels and 
antifreeze). 

· All containers must have lids, be 
sturdy, non-leaking, and protected 
from breakage. 

• Do not combine fypes of waste. 

• Do not mix oil-base paint with latex 
paint. 

· Dry out empfy paint cans and discard 
in regular trash. 

• If you wish to have a container re
turned (i.e. oil containers and boxes/ 
crates used to transport materials), 
please notify the attendant in ad
vance. Some containers may not be 
returnable. 

• 

VISIT THE 
STOP & SWAPI 

A unique and FREE program 
that allows you to drop off 

household, yard, and car care 
products you no longer need 
and pick up others you can use. 

Currently available at the 
Anaheim and Irvine loco

/ tions only. (Tuesday through 
' Saturday, 9 a.m. to 1 p.m.) 

FOR MORE INFORMATION ABOUT 
THE HOUSEHOLD HAZARDOUS 

WASTE COLLECTION PROGRAM AND 
THE STOP & SWAP CALL: 

(114) 834-6752 

Or see otr webfste: www.oc.ca.gov/iwmd 

fl Orange County Recyclesl < --
Printed on r. :!d paper. 

Integrated Waste . 
Management Department 

DISPOSAL OF 
HOUSEHOLD 

HAZARDOUS WASTE 

Household Hazardou~ 'Vaste 
Collection Progrt .. 1, 
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Blueprint for a Clean Ocean 
Best Management Practices to Prevent Stormwater 

Pollution from Construction-Related Activities 

,,,--

CITY OF HUNTINGTON BEACH 

This booklet has been developed as a resource for all general contractors, 
home builders. and subcontractors working on construction sites. 
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SCAVENGING 

Scavenging is illegal and poses many prob
lems, such as.invasion of personal priva~y, 
n~ighborhood theft, speeding vehicles and 
strewn trash. Please help ym'.ir ·city.uphold 
the law! When you observe scavengers at 

, work, please record: 
./ vehicle d~scription anq license plate 

number . . . . . 
w""'· description of scavenger and goods 

taken .. 
..,area/address of itJcident 
./" date/time of ir,ci dent 

. · ...,.i-your n~me, address & phone#, 
Then, call: . 

• 53(,j-5271 (HB incidents) or 
• 965-4483 · (FV incidents) 

_The Huntington Beach ar)d Fountain Vaf
.. ley envirotunental education partne_rship is 

· dedicated to providing the latest informa
tion about. recycling and relate~ programs. 
To-l~arn more, call the City enviromnental 

· -a_ffairs represcntat i v_e. 

I 

Huntington Bc.ach - 536·-5431 
Fountain Valley-· 965~4400 

REMEMBER ... 
-

(ndiv}dual and group tours -of the Rain
bow Recycling facil.ily are available by call
ing (714) 847-3581. 

~-
~ . Pri111nl on recycled papi:r 
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Ill: Wt-IM,.;;:, i f;f ?;! ii •I· 111-JIZ!'i 1 •ll 
Don't be a Household Hazardous 
Waste Generator ... 

You can make a Difference! 

DO YOU HAVE 

• U1td Motor 011 
• Old Pains 
• Solvenu 
• Pffllcldes 
• U 1td Automotive Bnurtes 
• Howehold Ounlna Producu 
• Pool Chemlcall 

IN YOUR HOME1 

The County of Orange provides a FREE ... 
HOUSEHOLD HAZARDOUS WASTE 

COLLECTION CENTER 
Located at: Rainbow Disposal 

1 71 21 Nichols St., Huntington Beach 
Hours: 9:00 A.H. to i :00 P.H. 

Tuesday thru Saturday 
For Hazardous Waste Information 

Call - (714) 834~6 752 

- "Y; 

. .._ .... 
... ..... 

TAT:E:CEHE 
ARE • 

TATE 
GOil\TG 

TO 
T:E:CHOIV" 

IT .•. 

lAT:E:CEl\T T:E:CERE IS 
l\TO JVCOHE A U7A Y? 

WASTE 
PREVENTION 

TIPS 
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' \ : 
,J\\:~ .. \ .; ~··~ 

Th is hrod1urc prnvidr:s 
:ili.:rn:11ivl's to landlilling 

~pl'cili.: 1n11:s nl"Cons1ru.:1in11 
:111d D<.:moliiion (C:&D) Dl'hris 

I ntegratccl Waste 

ManagcmcnL Department u 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF IRVINE 
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RECYCLING USED OIL BENEFITS YOU, 
YOUR FAMILY, AND THE ENVIRONMENT! 

Recycling used oil: 
• Protects the water supply, including your drinking 
water, by keeping oil from seeping into the ground; 
• Prevents oil pollution in recreational waterways-
storm drains commonly lead to streams, bays, 
rivers, and oceans; 
• Prevents plant, soil, surface water, and ground 
water contamination; and 
• Helps you keep your communities' environment 
safe and clean. 
More reasons to recycle used oil: 

• Used oil can be re-refined for reuse. 
Purchasing re-refined motor oil saves natural 
resources and lessens US dependence on 

imported oil. 
• IT IS AGAINST THE LAW to dump 

used oil-from vehicles, lawn mowers, 
etc.-on the ground, in the trash, 

down storm drains, or down the 
sink or toilet. 

• Receive S0.16 tor every 
gallon of used oil returned 

to a certified used oil 
collection center. 

TIPS FOR AN 
ENVIRONMENT FRIENDLY 

OIL CHANGE 
••• it is a being green! 

BE PREPARED! Have ground cloth, rags, funnel, 
tools, oil pan, and a CLEAN plastic container with 
secure lid ready (If you use a plastic milk jug with 
snap-on cap, tape down securely). Clearly label 
container as "Used Oil." Avoid working on grass 
or dirt. 

DRAJN used oil filter for at least 12 hours. Both 
the used oil and the metal from the filter must be 
recycled. 

PREVENT SPILLS. Use a funnel when pouring. 
Make sure the new oil filter is secure. Do not 
overfill. Check your vehicle owner's manual for 
oil specifications and amount. 

CLEAN ALL SPILLS. On concrete/asphalt: 
soak up spilled oil with rags or cat litter; 
wash area with mild cleaner. On dirt/gravel: 
dig up visibly contaminated area. Call your 
local used oil coordinator or environ
mental agency for specific disposal 
information. 

NEVER MIX USED OIL with 
any other liquids! Mixed 
automotive fluids cannot 
be recycled. 

~ ~ -~qwoao:)A.q_...,. 
·Aco Nda,ogDII oz~~. 
~~,~~~

,pfl'IU ~JO......,.. ·.....a~ 1111M """jOlj O(J • 
'JDl8W fDl~tO=> .,;io.-,q.uou ~ 111 !IO 4uo::> • 

iCBIBXTf lOH SI llO 03lVNll'fWIO:) • 
-~ o,de~:x, IO lrlOII ,.,._ Oi - IIC>-<lo4> Bal IP=> - • 

110 <mn ~Nn:>A::m 1S0:1 Sc111 

110 C3Sn S31:>A:>3~ _) 3Nl/\~I ~o A!I:) 
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Become . 
The. Center . 

· . of. Attenti.on · 

. 
• ,• < 

.. 
- ... 

It's ·Good· .For . -.
.. ·. You and Your.·.· .. 

· Commu~iq,· · __ -.. _ 

• 

- · .• _ i 

• 
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A Slick Solution· 
to Water Pollution . 

RECYCLE 
USED OIL 

... RECYCLE. 
- If dumped in the trash, on the gl°Ound, into hOu~~hol~ cl.f.l'H{fJr 

down storm drains, used motor oil caii ·work.)j~~:way")iil~~:~wr 
groundwater and oceans. . . : · ·)·-:{~f),.:~·t):: 

llllp, One gallon of oil pollutes 1,000,000 gallons. of -~ater ~ ~q~i~~-
lent to· ·" · · · _: ·;};:'..::::: .. : :-.t_..:, .. 

• · · . . •. ,;- .• ·= •. :.·: };~\&.j~~;~·~?f.3..tf;.· 
- 1 year supply of water,for 50 people ·. ·., :~~): ·.·.: ... :.}~,jJlt~}ti~~tr-J;_ 

28 h · .•. · · . · · ·1· ··. · .· · . · ·. ·.· -':~·_;:·?D·:·.':: ,:\:~~i:tlft!:1J~J 
- · ome sw1mm1ng poo s. . ,_:-;::· ·>·..:·: ~.- .. _ ,}~~:.:~:%~~~:~;·;: 

. .. '-· ~ :; . ·. •, .•,({i":~-.:-... -,t~: .... ~ . 

- 6 footballs fields covered by 1 foot of w~te'r ··. · · ·:. ·-\?t/-'('?!;-_i 

.... A single pint of oil can cause an oil slick one acre in ~ize~ . . _.,_ · .. _ .. 

I DROP-OFF USED OIL .•• ~FREE . . . ,I 
Irvine City Auto Parts 

(Culver Dr. & Walnut Ave.) 
(714) 551-5588 

Auto Service 2000 ,/_;,_;_:\:,. · · 
. ·: . . ~ 

(Red Hill Ave. & Reynolds Ave.) 
(714) 852-1616- CALL FIRST 

Household Hazardous Waste Collection Center (Oak Canyon Rd.) 
· ·(Proof of County residence required here - ~vers license} 

' • . 

~~For the =FREE .drop-off site nearest you. 
·can '(800) 553..:2962 .c""' 

• ..._ ... 0 • 

:_. Funded by the California Jan Noce' (714) 724-6356 : 
' Integrated Waste Management Board · Business & Environmental Assistance~ 

t 
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CHANGING YOUR OIL? 

-
~ RECYCLE ITl -= 

• 

REMEMHr:R ..... IF USED OIL IS DUMPED IN THE TRASH. ON THE GROUND. INTO 
HOUSEHOLD DRAINS. OR DOWN STORM DR.AI.NS. USED MOTOR OIL CAN WORK 
ITS WAY INTO OUR GROUNDWATER AND OCEANS ..... 

·----------------------------------· : GOOD FOR 1 FREE l 
!
1 

fii} 15 - QUART USED OIL !
1 ~ RECYCLING CONTAINER 

: (ONE PER HOUSEHOLD + MUST BE AN IRVINE RESIDENT) : 

I I 
I Name I 

I 
Address I 

Street City Saale Zip I 
Phone# I 

I 
MAIL COUPON TO: Jan Noce'. P.O. Box 19575. Irvine. California. 92713 I 

11 1 4 1 124 . s 3 s s I 
-Cho and send-

~ ---------------~ ------------------• 
Funded by the California Integrated Waste Management Board 

• 

\ 

_) 

0 
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for a State Certified Used Motor Oil 
Collection Center Near You. 

. "; · .. 'I 
'· .. ,.: ~ .' ...... ... 

.·. i 
• • .'· .. r· F .. 

'' I'•: 
' , ... 
'1· ', •.· .•. :· 

: ! ·/1, • ,t r • • ,'· • • ~ , ',. 

. . it, ::\ : 
•,, . . ' 
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WASTE MANAGEMENT 
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RECYCLING USED MOTOR OIL PRESERVES 

A VALUABLE NATURAL RESOURCE AND 

PROTECTS THE ENVIRONMENT! 

VVASTI; MANAGEMENT 

~ ..... 

.t' ; · .... _ .. 
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Oil poured down drains or onto the ground can work its 
way into our ground and surface waters and cause 
serious pollution. One gallon of used oil can foul one 
million gallons of drinking water! 

Irvine has five State Certified Used Oil Collection 
Centers standing by to help you recycle your used motor 
oil. Recycling oil is easy! When you do an oil change, just 
drain your vehicle's old oil into a clean container. seal the 
container well with a lid and bring it to one of the five 
conveniently located State Certified Used Oil Collection 
Centers in Irvine. So don't throw good oil down the 
drain. Recycle now! 

I. Caytin Environmental 
(Acce,,ts oil filters tool) 

1350 Reynolds Ave. Suite 121 
Irvine, CA 92614 
(949) 852-1616 

2. Firestone 
(Accepts ol# filters too!) 

51 Auto Center Drive 
Irvine, CA 92618 
(949) 829-8710 

3. Irvine City Auto Parts 
(Accepts oil filters tool) 

14427 Culver Drive 
Irvine, CA 92604 
(949) ss 1-5588 

4. Jiffy Lube 
8777 Irvine Center Drive 

Irvine, CA 92618 
(949) 753-0485 

5. Jiffy Lube 

3080 Hain Street 

Irvine, CA 92614 
(949) 863-0625 

"Note: It Is advlsable to call before taking oll to any of the State Certified Used 
OIi Collectlon Centers listed. Centers wlll pay you S.04 for each quart you 
recycle. If you have additional questions about used motor oll recycling, 
please contact the California Environmental Hotline at 1 ·IOO·CLEANUP or 
www.1IOOCLEANUP.org. You can take other hazardous household wastes, 
such as palnt, pesticides, cleaners, solvents, etc., to a nearby County of 
Orange Collection Center: 32250 La Pata Ave., San Juan Capistrano or 6411 
Oak Canyon, Irvine. Please call (714) 834-6752 for more Information. 

RECYCLE 
l 1SED OIL 

1b!a •pnigm!I Is brougl!t ID J'OU by the Clly llf ll'Tlne and made poa1b1e 
1JJ a gmrt :nm the CIJlfam1II lnt!lamBd Wasta Mlna9l!ffllffl BoanS. 

~ .. 
a. .. 
C. .., 
" i .. 
C: 
C 
0 .., .. 
i: 
"t: 
C. 

C) 

.·. ,,_ ·:-

• J 
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All you need to do is bring 
your used motor oil in a clean, 
sealed container to one of the 

R 
conveniently located 
State Certified Used 
Oil Collection 
Centers in Jrvinc. 

And, State Certified Used Oil 
Collection Centers will pay you 
$.04 for each quart you recycle! 

I. c:.ytla Bml~tal 
13SO Rt),loltb A"'1Ue 

Suite IZO 
lntne, C\ 9Z61i 
!949) 852-1616 

11. flrutone Stott 
51 Auto (:mler IJm 

ln1ne, C\ 9Z618 
(949J a29.a110 

3, lnlM City AIIIU l'al1II 
1442 7 Oihn Orm: 
!nine, CA 92604 
(949) S5 f.5588 

+.JIIIJ LDbe 
en1 lnlne r.aitcr Orm 

lfflllf, CA 92618 
(949) 753-0485 

S. Jiffy LDbe 
30!!0 M.aln SUffl 
lrrtne, CA 92614 
(714) 96f.S491 

i 
Rtl HI.I. 
4''-JO rnr 

• 0017325
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I 
714-721-8434 
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Tl-IE PETERSOl GROUP 

D 
OILI 

W49Tli: MANAGEMENT 

T1a ~ ii llrWglll 111 '1'111 Df N Qtr ........ 
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~_....._. U Aa..-4. 

... 

. • . 

PAGE 01 

• 

• 

0017326



• 

• 

. ~~ ··~-i .i~:1:\/.\ . ~- .. 

. :<o·o:You K,now Where 
The Water 1·.n You.r 
·Storm Drai 

Goes? 

----.: 

To The Ocean 

. ..,..:· 
~=~ ... 
:~ 

f" 

0017327



When you bring drinks to the park in glass, aluminum or.~ 
containers, be sure to look for the specially-marked r . ·· 

bins. Separate your trash ~d put recyclables in their '' 

place. It's easy, it's r~~sible, and it's great tof . .'~ 

··-:: ~
!;..' 
:.: 

The special-lidded containers for glass and alumiri·,~ 
products discourage littering and help keep our par , 

clean and family friendly. · 
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fOR ADDITIONAL INFORMATION ABOUI IHIS PROGRAM, OR 10 OIITAIN A FAU IJ•QUART 
U51D Oil CONIAINIA, PLIASE CAlL THI IRVINI RECYCUS HOTUN[ Ar q4q/724•7669. 

I. c:.ythi RnYiJ'oamaltal 
1350 ~Ids Amlue 

Sulr.e 120 
!nine, CA 9261'1 
(949) 8S2-1616 

2. Fuatooe Slon: 
51 AulO Cftlltt Dim 

!nine, CA 92618 
(949) 829-871 O 

3. 1nme Cl!J Auto Pua 
1«21 Qrh,:r Dme 
lmne, CA 92604 
(949) 551-SS88 

4.JIB, Labe 
em !n1ne l'.alltr o,t,,e 

1"1nt. CJ. 92618 
(949)75~5 

s.JID°J tabc 
3080 M2III scrtiet 
!nine, CA 92614 
(714) 961-$491 

Thh.1uHt,:r.u111, tir1Jt1W\1 tn uia, In 
1h1.·-1·,1! 1.f !nim·.1.11,1111,1111• 

,-,... .. d~,, h? .1.,:1:.1111hu11111"· 

~-!-: c.;.i~~md.J h11'1::1.itHI 'll.i .. 

:,.c" .UJJ1.t}';l1H1l1I llo1,1t1I 
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Integrated v\/aste 
Management Department 

Before you shop ... 

Dropl 
and 

Household Hazardous Waste Collection Program 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF LA HABRA 
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LA HABRA JOURNAL November 4, 1999 

11
' A Caring co·nununify" 

{;[)BG Cornn1ittee \/a(::ar1c.ies 
Th~ Lnlli1brn City Council is c:111 rent!~,, acccpliJ.1g npplicaricms from residents who 

m :~ intere1;!.ed i11 appoi11trne11t to 1he Comnmnily Dcvelopme11l Citizen Pm ticlpation 
Cl'llllllittee. The Jll'i•nnry purpose or the Committee is ro iclenti fy needs, prifJI itize 
;i::li1·i'tie:;, amt 1ecom111e11d to the City Council proposed use ofC01111111111i~y De,·,:,l0p-
111P.1Jt Block Grnlll (CDBG) ftmds as allocat!!d hy the U.S. Depmtrneut of Housing and 
U1 ban L'f'Veft,pllH!HI. Applicant$ must be residents of the incorporated. area of the 
City or Ln Hnbro, 1111d appoiJilmeut shall be tnnde 011. the ba~is of Ilic interests of 
applic:anls. l\·lembers of the CDBG Committee serve a three-year ter111. 

App!ir;atir1ns aud additional i11fo1111alion is available in the City Clerk's Office, 
located i.J1 the Administration Building, 20 l E. La Habra Boulevard, Jvlo11day through 
Tlmrsdri~·. 8:00 a.n1. to 5:UU p.111., 562.905.970 I. Applicnlions must be Jile.d \~ith the 

I City Clerk no later than November 22, 1999. The City Council ,viii hold iutcrviews ! du, ;,.g the """'" cf Decembe,, 1999, aml make appoi,o un,nts •ho•tl y Um<alleL 

~ ist 'Iii, L.ove La Habran l 
l tii-, 
J 
I 
\ 
J 

I 
l Conununity Fair Seelu; 

Vendors i I lnte1 ested i.11 selli.ng your wares and crafts at the annual I Love La Habra C_om~nu
j nity Fair? Pleas~ call the Community Services Depai1ment now for an annlicatm11I 

S,afely Dispose Hazardous 
Waste Fro111 lio111es 

Did yo1.1 know lhat old paint caus. used motor oil, car hntteries. and fard cm n 
~1rod11:Ls arr. r.:n11sitlered "lwwnious wnsle?'' If dumped i11 011.r landfills or slom1 
drains, these pi oducts can conta111i11nle our groundw,,ter and pollute 011r bead1e~. 

The City rif L11 llabrn panlcpate-s i11 a Co11111.y-wide prograrn r.o ;-iddress this issue, 
l·Io11sel1eld Hazardous Wnste Coilection Centers me available to prnvide a snlc. ea~~
ancl free 111enns to dispose of hazardous products stored i11 your home. Unwanted 
products can be easily disposed of at the Collection Center located at I 07 J N. f:lluf. 
Gum Stree·t, Anaheim (localed between the 91 and 57 freeways oi1 the corner of !.a 
Palma and Blue Gu111). The Collection Center is opeu Tuesday lhrougli S1111day, 9:00 
a.111 to l :00 p.111.; closed 011 rainy days and major holidays. 

The Cit,• of La Habra has also implemented a Used Oil Recycling Progrn111 and lrns 
cstablisheci the following four certified collectio11 centers near you. Bring iii all used 
tnotor oil to any one of these La Hnbra retailers during normal business hours: 

. ..... 

Rccyclin.e usP.d oil, pain ls and oilier hm:nrdu11s products i~ a way lo help pre?'l'V? 
uur rn•,irNm11:"•1t. Plus it's safe. e.iis\, imcl fiee 1 l.1!f's 1111 !lo ol!r p11rt nml rer._rclr. lotlny. 
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New Number for Waste Management 

~··~ ~.-.'~·>;,l 
. . · .. : 

l..1r~ 

Effective October 18, 1999, the trucks servicing the City of La Habra residences and 
commercial businesses will be operated from Orange County facii ities. If you have service 
issues or questions, please call Waste Management's Customer Service at eithe:-
714-558-7761 or 562-694-3730. Customer Service hours are 7 a.m. to 7 p.m. Monday 
through Friday and·& a.m. -Noon on Saturday. 

Storm Water Pollutants 
Even living miles away, you may be polluting the Pacific Ocean without even knowing it. 
Uni.ike the sewer system which carries water to a wastewater treatment plant, the storm 
drain system empties untreated water directly into channels, rivers and ultimareiy the ocean. 
If this water is polluted, it ultimateiy affects our ocean as was the case recently with the 
Orange .County beach closures. Common storm drain pollutants are detergents and 
cieansers, paints, oil and other automotive fluids, swimming pool chemicals, yard waste, 
and outdoor trash and litter. Before you let anything go into the gutter or storm drain, 
stop and think! It's up to all ofus working together and doing our part to make a difference 
by keeping gutters, storm drains and waterways free of pollutants. Yard waste and trash/ 
litter can be disposed of in your regular trash pick-up, while the other pollutants are 
considered hazardous and must be taken to a special collection center. 

Where to dispo~e of old paints, batteries, detergents and chemicals, an.d used oil ... The 
City of La Habra participates in a county~wide program to address hazardous waste disposal. 
Just pack your car with unwanted home, yard and car care products, drive up to the 
Household Hazardous Collection Center, and sit in your car and fill out a simple fonn 
while an attendant removes your unwanted products. The nearest collection center to 
L.;.Habra is located at 1071 N. Blue Gum Street, Anaheim (located between the 91 and 57 
freeways on the comer of La Palma and Blue Gum). the Center is open Tuesday - Saturday, 
from 9 a.m. to i p.m. and closed on rainy days and major holidays. 
For more information, call (714) 834-6752 or access via the Internet at 

Pick uo Free Recvcied Materiai 
The Househoid Hazru:dous Collection Center aiso recycles a large portion of the dropped 
off material. There's a "Stop and Swap"area at the ColJection Center where you have the 
opportunity to obtain recycled products such as paint arid cleaning products at no cost. 

-~·-2G_O_G_· _______ _ 
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Used Oil Recvcling Program 
Used Oil can aiso be dropped off here in the City of La Habra. Tne City has 
imolemented a Used Oil Recvcline: orograrn and has established the following 

... .. - .. -
four certified collection centers near you. Bring used motor oil to any one of 
these La Habra retailers during normal business hou.'"S. 

Firestone, 1071 S. Beach Blvd. - (562) 691-1731 
Speedee Oil Change, 1580 W. lmperial Highway-(562) 697-3513 
Pep Boys, 125 W. lmperial Highway - (714) 447-0601 
Burch Ford, 201 N. Harbor Boulevard - (562) 691-3225 

Tree Trimming 
City Tree Trimming services are contracted through West Coast Arborists, Inc. 
This past year, the contractor was able to trim over 2500 city trees. At this rate, 
the city anticipates each city tree will be trimmed on a cycle of every four years. 
The program also includes the replacement of trees. If you are interested in a 
parkway tree, please contact the Public Works - Parks and Landscape Division ar 
(562) 905-9792 and your request will be placed on a waiting list. Once the tree is 
planted in the parkway area., we ask that the resident water the tree for at least 
two years until the tree roots are established at the site. The City already has a 
plot plan describing which tree species will be planted at your location. 

Composting Classes 
The Friends of the Fullerton Arboretum offer Saturday Home Composting 
Workshop classes held.at IO a.m. at the Fullerton Arboretum iocated at 1900 
Associated Road, Fullenon. These 90-minute composting workshops demonstrate 
how to naturally recycle yard waste and food ~craps and are sponsored by several 
cities including La Habra and MG Disposal. The following is a schedule of future 
workshops: 
February 19, 2000- Home Composting Il Workshop (for those who have attended 
Home Composting I, this workshop builds on previous information) 
April 8 -Home Composting Workshop 
June 17-Home Composting Workshop 
The workshops are presented by Dr. Bill Roley, Applied Ecological Systems and 
Pat McNelly, Orange County Sanitation District. For more information, please 
contact (714) 278-3404. 

PUBLtC WORKS DEPARTMENT 
562-905-9792 

-------W-DN_T_E_R-ll,·-20_0_0 _______ _ 

. --::_. : -· : ... -- :.::.·-~··--·-:· :-;.·~ .. ! .... - •• ,'/·" - •. ' • ••. .• ",. • • • • ·• ''• • _,.,.,. .·: ~ ••• ••• ::. :·.::..·· •. • .. ••· ••• ••• 
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"Go with the Flow" 
· Currently two options are available for La 
Habra residents to receive water-saving toilets 

La Habra residents can pick up a standard 
12" or 10", white round ultra-flush toilet 
bowl ·with a $1 S co-payment. Toilets can 
be picked up at the Toilet Program 
Warehouse located at CTSI Corporation, 
2722 Walnut Ave., Tustin. Please bring 
current water bill and a photo 
identification. 

• La Habra residents may receive a $65 
rebate toward the purchase of a toilet of 
your choice. 

}30th programs are provided courtesy of the 
City of La Habra Public Works, Municipal 
~ater District of Orange County, Orange 
County Sanitation District and Metropolitan 
'1/ ater District of Southern Calif on:ria For 
;01ore information, please call (800) 424-8538. 

Cleaner Streets in La Habra 
Street sweeping frequency increases 
tlrrougb.out the city beginning March 2000. To 
'better enhance and provide for a cleaner 
community, street sweeping will be perlormed 
~eekly in your resi<;iential · area the day 
f ollowmg your refuse collection. Residential 
street sweeping will be cleaned by contractor 
:rJationwide Environmental Services while the 
J'.Ilajor arterial city streets will be swept three 
times per week by city staff. (see map next 
page) 

y:REE Household Hazardous Waste Disposal 
wet paint, used motor oil, and most 
cleaning products are considered to be 
pazardous waste and can't be thrown in 
tbe trash. If these products are placed in 
tbe landfill, they can contaminate our 
m-oundwater. For this public safety 
~ . 
concern and to conserve our environment, 
drop these products off at the Household 
r1azardous Waste Center, located at 1071 
N. Blue Gum Street, Anaheim. It's 
absolutely free. 

u 

~ h~ l 
r"J/'\ (.1. r· .. :. ,,-..._ 

.:__ ;,. ·. 0017339



New Greenwaste Container 
The City of La Habra and Waste Management 
are pleased to announce an enhancement to 
the city's existing recycling program. Over 
85% of the requests received by the city for a 
second trash container since the automated 
collection/recycling system began in 1998 are 
requests for space to contain and dispose of 
yard waste. Because of this need and the 
need to divert waste away from land:fills, the 
residents of La Habra will be receiving a third 
96-gallon container solely for yard waste. 
Instead of placing grass clippings, leaves and 
weeds in your gray trash container, this yard 
waste will be placed in these new green 
containers. Material in the green containers 
will be collected separately and recycled. We 
hope this new program set be begin Summer 
2000 will fulfill the need expressed by many 
residents to get rid of yard waste while 
simultaneously reduce the waste tonnage at 
the landfills and help our environment. For 
more information about this upcoming 
program, please - call the Public Works 
Department at (562) 905-9792. 

Composting Classes 
~earn the tips and technique on how to turn 
your yard waste into productive material for 
your garden. Fullerton Arboretum will be 
hosting composting workshops free to La 
Habra residents. Attendees will receive a 
voucher good for $25 off an "Earth Machine" 
composting bin redeemable at James 
Hardware. The workshops will be held on 
Saturday at 10 a.m., April 8 and June 17 at 
the Fullerton Arboretum., 1900 Associated 

Recycle Used Oil and Oil Filters 
(se 

·.:-"'·~;... ,· 
~ :~~;-(: ~. 

Road, Fullerton. No need to pre-register. Cali 
(714) 278-4790 fo:r more details. 

"Go with the Flow" 
Currently two options are available for La 
Habra residents to receive water-saving toilets 
• La Habra residents can pick up a standard 

12" or 10", white round ultra-flush toilet 
bowl with a $15 co-payment. Toilets can 
be picked up at the Toilet Program 
Warehouse located at CTSJ Corporation, 
2722 Walnut Ave., Tustin. Please bring 
current water bill and a photo 
identification. 

• La Habra residents may receive a $65 
rebate toward the purchase of a toilet of 
your choice. 

Both programs are provided courtesy of the 
City of La Habra Public Works, Municipal 
Water District of Orange County, Orange 
County Sanitation District and Metropolitan 
Water District of Southern California. For 
more information, please call (800) 424-8538. 

Cleaner Streets in Le. Habra 
Street sweeping frequency increa~ 
throughout the city beginning March 2000. ·. 
better enhance and provide for a cleaner 
community, street sweeping will be performed 
weekly in your residential area the day 
following your refuse collection. Residential 
street sweeping will be cleaned by contractor 
Nationwide Environmental SeIVices while the 
major arterial city streets will be swept three 
times per week by city staff. (see map next 
page) 

Recycle used motor oil and oil filters in La Habra by taking them to a State Certified _Used Oil 
Collection Center. These businesses will accept your motor oil and filters during normal 
business hours. Call the center to confirm hours of operations and amounts accepted. The 
service is FREE. In fact, $0.16 per gallon incentive will be offered. 

State Certified Used Oil Collection Centers in Ls. Habra 
Auto Zone 
1200 W. Imperial Hwy. 
(562) 694-5337 

Burch Ford 
201 N. Harbor Blvd. 
(562) 691-3225 

Firestone 
1071 S. Bea::h Blvd.. 
(562) 691-1731 

Kragen Auto Parts 
1621 W. Whittier Blvd. 
(562) 905-2538 

Pep Boys 
125 W. Imperial Hwy. 
(714) 447-0601 

*Does not accept oil filters 

Speedee Oil* 
1580 W. Imperial Hwy. 
(562) 697-3513 

USA Express* 
421 E. Imperial Hwy. 
(714) 680-4890 

rnis program is brought to you by the City of La Habra and 
funded by the California Integrated Waste Management Board. 

0017340
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.i?.~.~.::9_~-~.?.~-:?_:35P .J_ Mic.nae1 HU-1.S, KEA 

.. 0 • - "·: ~ ~ H ' 

f'elephone 8ook Recycling Drive ~ 

Place your outdated telephone books 
in your curbside recycling 

container for pick.-up 

. ~-

rvi di t, i: ,: , ,i Iv r,~ .::.icl er.T :o; in u, l'.:1 ir, •t;:,. 
nt.,;:"'tith~1ll ·; & t;usin:~!!:.~,~~~ in VV·t~:-.1 Cuv1;1ri. 

fvli.1lri t,,n,llv r1::,,~k1;1.s & bu-·.i,v.,...:.::-,-.,, i,·, 

L;:; H::"'lb.-.:1: 

Place your outdated telephone books 
in your regular trash container and 

~hey will be sorted out and recycled later 

Azusa Public Works Yard 
809 N. Angeleno Ave. 

in Azusa 

Allan Company 
14618 Arrow Hwy. 

in Baldwin Park 

Drop-Off Locations: . 

Glendora Chamber of Commerce 
131 E. Foothill Blvd •. at Glendora Ave. 

recycling bin behind building 
in parking lot 

Guirado Partt 
at Pioneer & Orange 

in Wt-imier 

Parnell Park 
at Lambert & Scott 

in Whinier 

Call GTE Recycling at 1-800-610-4992 for further information 

.-:._ IIIMHIEC ~-----.-.. ~C0NSOL1DAT£D 
\l/i::i{I' fd054l5m'la,lt. 
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Dec-02-99 12:34P ~- Michael Hu)s, RE~ 

• 

( ) 

• 

( cj i 31 RECYCLING 

568 E. Foothill Blvc .• Suite 107 ·Azusa.California 91702 • (626) 969-7816 • Fax: (626) 969-78~ 

FAX 
TO: Louie Pedroza. City of Azusa FAX: 626-334-5464 

Wendy Harris. City of Baldwin Park FAX: 626-337-1753 

Cary Kalscheuer. City of Covina FAX: 626-858-5556 

Dianne Herring, City of Glendora FAX: 626-i /'( • Cf OS" 3 

Steve Hauerwass. City of La Puente -FAX: 626-961-4626 

Diann Paul, City of West Covina FAX: 626-813-8663 

Greg Grammer, City of Bradbury FAX: 626-303-5154 

Mike Yelton. City of Duarte FAX: 626-358-0018 

Kandee Forbes. City of Monrovia FAX: 626-359-8507 

Gina Nila. City of Whittier FAX: 562-464-3572 

Manin Munoz. City of La Mirada FAX: 562-943-3666 

Karen Sulek.ian, City of La Habra FAX: 562-691-1626 

FROM= Sandy Costandi, GTE Recycling 

DATE: December 2, 1999 

PAGES: 2, including this one 

RE: 1999 Telephone Book Recycling Drive 

Attached is the ad that will be placed in the. Tribune, the Pasa.dena Star, and the Whittier 
Daily News advertising GTE's telephone book recycling drive. Please verify that all 
information is correct and let me know of any revisions. '-..... 

Thank You, 
""-~+ ~-~-.J 

re..-l<' a K tr::i 

L,.ct.--·-l*...)?.-a. S fr:t-

~1- I~ ,),r;-~t Jol~-,,...., 
L-t---· ~ 
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City of La Haora Communiiy Services 562/905-9708 

INFOR._MA TION FOR CR.ANNEL 3 
Today's Date: December 1, 1999 

Name of Non-Profit Organization: __ P_ub_l'-ic_w---"-o~rks_-_D_e_.p_artm-='-e_n_t -----------

Contact Person: ___ T_in_a_T_ru_eb~e ______ Telephone: 562-905-9792 ext. 633 

Message Start Date: December 10, 1999 Message Stop Date: January 14. 2000 

information for Message* 

Organization Name:_C_i~ry'--of_L_a_tt_T~_ab_r_a ___________________ _ 

Event: Xmas Tree Recvclino ----------""-----------------
Date of Event: December 26,1999 - Januarv 15, 2000 

Time of Event: NIA -------

Location of Event: ------------

c;:.ontact Name and Nwnber (If you want it broadcast) 

Pubiic Works Deoartment at 562-905-9792 

Additional Information: 

Waste Management of Orange County will collect and recycle Christmas trees 

for three weeks immediately following Christmas (December 26, 1999 - January 15, 

2000} on your regular pick-up day. Please remember not to obstruct refuse and 

recycling containers as it will interfere with the regular collection. 

*MATERIAL MAY BE EDITED BY THE COMMUNITY SERVICES DEPARTMENT 

DIRECTOR'S APPROVAL M~Tu-:{) __:.___,_,;;==-...:,._::-.::.=..:::==--------

S:\forms\cl:>3 

0 

' \ 
I 

! 

• 

0017344



• 
City of La Habra Community Services 562/905-9708 

INFORivlA. TION FOR CHA."l\1N""EL 3 
Today's Date: March 9, 2000 

Name of Non-Profit Organization: Public Works Department _...:......;.~ _ ___;:_........;;;;..:;;_,..c;__..;,;_..;,; ____________ _ 

Contact Person: ___ T_in_a_T_ru_e..;..b_e ______ Telephone: __ )'--6.:....2_-..:....9_0_5....c-9_7...;.9_2_e~xt,;.;;.;_. 6;;..;:::;;..;~ :'--__ _ 

Message Start Date:_N_o_w _______ Message Stop Date: __ M_a ...... \_' 7_._2_0..;..0_0 ______ _ 

Information for Message* 

Organization Name: Citv of La Habra --"---------------------------
Event: ____ C_l_ean_-_U...._p_D__.a).:....'_E_v_e_nt ______________________ _ 

Date of Event: Mav 6, 2000 

Time of Event: 8 a.m. - 3 p.m. 

Location of Event: Various drop-off sites throughout city 

Coma.ct Name and Number (If you want it broadcast) 

Public Works Department at 562-905-9792 

Additional Information: 

La Habra residents will have an opportunity to get rid of W1wanted items normally not 

picked uo on regular trash nick-up day at no charge. Items such as appliances, furniture as well 

as loose items such as lumber and yard waste will be accepted. Loose items are not to exceed 

20·ba2:s/bundles securely fastened no more than 8 inches in diameter and 4 feet in length. Droo

off sites are La Bonita, Montwood, Vista Grande, Oeste and El Centro Parks and Sierra Vista 

Elementary School. No Hazardous or Toxic Material accepted. Questions about hazardous and 

toxic waste, oiease call (714) 834-6752. LA .HABRP-.. RESIDENTS ONI.,Y-NO BUSINESS 

WASTE ACCEPTED. PROOF OF RESIDENCY Wll,L BE REQUIRED. 

• *N'"lA TERIAL f\llA Y BE EDITED BY THE COW.iill'1'ITY SERVICES DEPARTMENT 

DIRECTGR'SAPPROVAL tJ-~~ --'-----------------

0017345
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Christmas Tree Recycling Program 
The City of La Habra and ·waste Management invite you to participate in the Christmas Tree 
Recycling Program. Waste Management of Orange County will collect and recycle Christmas 
Trees for three weeks immediately following Christmas, from December 27, 1999 through 
January 14, 2000. Trees must be free of metal ornaments and stands. Flocked trees v.1ill be 
collected but not recycled. Place your tree at the curbside on your regular collection day. Please 
remember to keep clear the refuse and recycling collection containers as any obstructions will 
interfere with regular collection. 

For more information, please contact Waste Management of Orange County Customer Service 
Center at (562) 694-3730 or (714) 558-7761 Monday through Friday, from 7 a.m. - 7 p.m. and 
Saturday from 8 a.m. until 12 noon. 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF LAGUNA BEACH 
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• 
Have your car Inspected and maintained 
regularly to avoid leaks. Don't spill oil when 
changing it. 
Use kitty Utter or other a_bsorbent materials 
to clean spills and dispose of it properly. 
Ellmlnate septic tanks where possible and 
tie into the City's sewer system. 

.. Take unwanted household hazardous w.utes, 
such as motor oil, auto batteries. chemicals 
and paint, to County centers for safe disposal. 

~ Report Illegal dumping into storm drains and 
any catch basins to the Police Department at 
(949) 497-070 I or call 1-(800)-69-TOXIC. 

., Purchase less toxic, biodegradable 
· .... .,.;r,-(1.,,., 

gardening and household productsi Use 
vinegar.and _baking soda as substitutes. 

" Dlspo~e ·oi°pet'Wasfe In the trash. Pet wastes, 
containing harmful bacteria, <:8n be washed Into 
the ocean whenever you water qf.,Y,Vhen It ~alns. 

" Start your own compost progranfofpl~ce yard .. ·l'I· ... ,. , 
waste in your trash. Do not sweep 'debris :r 

Into the streets or catch basins. Keep streets 
cleared on street sweeping days. 

" Recycle and reuse everything you can. 
'' Control erosion at construction and landscape 

sites to prevent dirt and debris from entering 

storm drains. 
"' Conserve water and keep it out of the gutter. 

Take your car to a car wash that recycles its 
water. Do not overwater your lawn or 
garden. Use a broom. not water, to sweep 
driveways and sidewalks. 

• Never pour anything down a storm drain 
that you wouldn't want to swim in. 

I 

. 1'···.I( f, l . ., 

t Hazardous Materlals Emergencies -- 91 I 

' j Spllls of Contaminants/ Police Department 
1 1949) 497-0701 

t For Information on City streets, sewer system, 
storm drains: Munlclpal Services Department 
(949) 497-0706 

Recycling Information 
(949) 497-0323 www._lagunabeachclty.org 

Household Hazardous Waste Hotline and Information 
on collectlon cent 

1 
tlons and requirements 

(7i4) 834-675 .:' www.oc.ca.gov/lwmd 
• ,~• I • • f' • ~ 

F.~ttn.fonnAtlon on: a~ltural chemlcals, 
pesticides and poss~ffi alternatives 
(714) 447-7100 

Information on beach closures,lndustrlal hazardous 
waste and underground storage tanks and to report 
Illegal disposal of hazardous, medic.al or solld waste 
(7t4) 667-3700 

/ 

Ar.ldll lonal l11fo1rnatlo11 

Used oll collectlon centers and recycling referral 
1-(800)-CLEAN-UP www.l800cleanup.org 

www.dwmb.ca.gov 

Waste Alert to report Illegal, Industrial dumping 
or for referral Information on toxic substances 
1-(800)-69-TOXIC 

City of Laguna Beach 
505 Forest Avenue Laguna Beach, CA 92651 

(949) 497-3311 

~pr,l,1l 1tm1k., to !J,r. Clly of 1.os AnJ!rlcs D<:p,11hnr11I of l~1hll<" Wnrl•s 

'""' artist 0,.~;,r J. /\m..'UO for u•.e o( lh~I, MIWt11I:. 

Ci) Pl1nted on recycled paper 11/99 
__ ,,. ... T'l, _ __,,_. ________ .....,. __ 1 ..... ~.tt'1•'"tr ... 1_........, 

., 
I 

•• lh.e Oc.ean 
Be:~atYour 

front Doo,r 

I 

I 

!<11110/( fi"m 11 I\ lisn Cwd< ,·111rl \ 

J.,1.f.:-1111:1 (',mv, 111 h .1 la·v: 
SOIi/i <' < t{ f l11/11 ti j, >II 

,If fl/I/ /H',11 //1";. 

Things you can do to reduce 
storm water pollutlon 
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. L .. . .. ~ ~ a 

· rash and household toxins dumped on 

the street go straight to the beaches. 

Unlike household sewer drains which 

lead to a sewage treatment plant, public storm 

drains and flood channels carry water, litter and 

toxic substances directly to the ocean. 

Urban pollutants, such as oll and other 

automotive fluids, paint, yard and pet 
wastes, construction debris, pesticides, 
fertlUzers and cleaners can wind up In the 

street. 

A little water from rain or a garden hose can 

carry automotive and household toxic 

materials through the storm drains to the flood 

control channel and ocean. 

Polluted urban runoff contaminates the ocean 

and beaches, harms aquatic life and increases 

the risk of flooding by clogging gutters and 

catch basins. 

You can help control water contamination by 
being aware of the sources and the activities 

that contribute to storm water pollution. 

This pamphlet provides information on the 

Lagu'na Canyon Flood Control Channel. Aliso 

Creek and tips on reducing pollution of storm 

water. 

•• 

,.~· ·1:: ·· ,; he Laguna Canyon 

· Flood Control ., 
·i . Channel and Aliso 

Creek collect water from 

28, 122 acres of watershed 

area and transport this runoff directly to the Pacific 

Ocean at Main Beach and at Aliso Beach. 

These natural waterways and the connecting storm 

drain system are designed to prevent flooding by 

car,ylng excess rainwater from city streets to the ocean. 

Unfortunately, whatever enters these channels 
and storm drains ends up In the ocean. 

For this reason, storm water and urban runoff have 

become a focus of environmental and legislative 

action. Your assistance will ensure we protect our 

resources. 

We must work together to keep Laguna Beach 

clean and 

pollutlon fTeel 
I• 11 

. i/ rd. .. ~ ~.. ~ .. 

-· ........ _. ·-- .• - . .. . ... ... ·I 

HANDLING HOUSEHOLD 
HAZARDOUS WASTE 

Residents can dispose of household 
hazardous wastes at County Collection 
Centers located at 641 1 Oak Canyon Road 
In Irvine or at the Prima Deshecha Landfill 
off Ortega Highway and La Pata in 
San Juan Capistrano. 

The centers are open from 9 a.m. to I 
p.m., Tuesday through Saturday, and are 
closed on rainy days and major holidays.
There Is no charge for residents to deposit 
household waste up to a maximum of 1 5 
gallons or I 25 pounds per visit. The 
County centers do not accept haz.ardous 
waste from businesses, schools, 
government agencies, churches and 
non-profit organizations. 

To reach the lrvlne center from Laguna, 
take 1 33 to 1-5 north, exit Sand Canyon 
and go west to Oak Canyon and turn 
right. To reach the center located In 
San Juan Capistrano, take 1-5 south, exit 
Ortega Highway (SR74) and go east 
2!h miles to La Pata and turn right. The 
center Is two miles down La Pata next to 
the landfill. 

Also. Laguna Pete's Automotive, located 
at 890 South Coast Highway, accepts 
used motor oll free of charge! The 
Chevron station at South Coast Highway 
and Legion accepts used motor oil for a 
nominal charge. 
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~TATION 
AND HANDLING 

· A maximum of 15 gallons or 125 pounds 
may be transported per vehicle, per 
trip (Department of Transportation 
regulation). 

• Materials should be in original con
tainers (except motor oil, fuels and 
antifreeze). 

• All containers must have lids, be 
sturdy, non-leaking, and protected 
from breakage. 

· Do not combine 1ypes of waste. 

• Do not mix oil-base paint with latex 
paint. 

• Dry out emp1y paint cans and discard 
i'n regular trash. 

• If you wish to have a container re
turned (i.e. oil containers and boxes/ 
crates used to transport materials), 
please notify the attendant in ad
vance. Some containers may not be 
returnable. 

VISIT THE 
STOP & SWAPI 

• A unique and FREE program 
that allows you to drop off 

household, yard, and car care 
products you no longer need 
and pick up others you can use. 

Currently available at the 
Anaheim and Irvine loco-

. •

1 

tions only. (Tuesday through 
Saturday, 9 a.m. to 1 p.m.) 

FOR MORE INFORMATION ABOUT 
THE HOUSEHOLD HAZARDOUS 

WASTE COLLECTION PROGRAM AND 
THE STOP & SWAP CALL: 

(114) 834-6752 

Or see our webiste: www.oc.ca.gov/iwrnd 

0 Orange County Recyclesl 

Printed on recycled poper. 

• 

Integrated~ 
Management Department 

• 

/'•, .. \ ..... . . 
\'· I . ,I • ; . I 

. \, fe! 'y.·· 
·,6~~6~··' 
. :>· e ·&,,re~~ 
' / 'J."::.\··\ l·-~7 . ..-, ' ,'\ if''··-· --~, .· I./\/ \i!.. 

DISPOSAL OF 
HOUSEHOI.J) 

HAZARDOUS WASTE 

Household Hazardous Waste 
Collection Program 
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e On the new liher, WCI the rubber seal with 

oil, then spin it on. Do not use a filter 

wrench to tighten the new filter. Tighten 

it snugly with your lingers. Replace the 
oil pan plug and mal<e sure it's t:ighi~kld 

the new oil. Don't overfill! (Most car·s take 

4 or 5 quarts. Check the owner's manual.) 

G Start the engine. Be sure the area is well 

ventilated. The oil pressure warning light 

may be on; it should go out after a few 
seconds. Lett.he engine run a few seconds. 

Q Turn the engine off and check t·he oil level. 

Also check around the filter and drain plug 

for leaks. 

Ci) Pour the used oil into an empty clean, plastic 

screw-top container. Use a lirnnel if necessary. 

WARNING!WARNING! . 
DO NOT MIX ANYTHING WITH THE 
USED OIL! WHEN MIXED WITH SOL
VENTS, WATER, GASOLINE, THINNER, 
ANTIFREEZE, ETC.,THE USED MOTOR 
OIL CANNOT BE RECYCLED. 

4IO Take the oil container to a used oil 

collection center for RE.CYCLING. 

For your convenience, the following Used 

Oil Collection Centers will accept your 

used motor oil. Call to confirm hours of 

operation and amount accepted. 

BREA 
Firestone Tires and Service 
891 East Imperial Highway 
(714) 529-8404 

Imperial Unocal 
525 S. Valencia 
(714) 993-7770 

LAGUNA BEACH 
Laguna Pete's Automotive 
890 S. Coast Highway 
(714) 494-7408 

VILLA PARK 
Phil's Unocal 
17771 Santiago Blvd. 
(714) 637 -0854 

YOH.BA LINDA 
Firestone Ti res and Service 
18500 Yorba Linda Blvd. 
(714) 779-1966 

JiiTy Lube 
16751 Yorba Linda Blvd. 
(714) 528-2800 

~ Chief Auto Parts 
18528 Yorba Linda Blvd. 
(714) 970-8933 

For additional centers ca 1•·••• ·.800-25~-'.Ui87 
(!does not oiler 4¢ per quc mccnl'ive 
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E ac • .ir '.nil lions ofg.:'.llons of'oil, ~re 
ch d into our env1ron111cnt. I he 
oil tliat pollut·cs our oceans, harms 

our wildlilc and ,.,quatic species and contami

nates 1n1r groundwater comes from seemingly 

harmless drips that leak onto the street. and 

from do-it-yoursellcrs who dump oil in va

cant lots, trash cans, or storm drains. These 

actions are not only harmful to d1c environ

ment, they arc also illegal. 

You can help by disposing ol'your used mo

tor oil properly. To make it easier and con

venient for you to recycle your used oil. the 

California I ntcgrated Waste Management 

Board and participating local businesses have 

joined together to establish collection centers 

throughout t.he community that will accept· 

your used oil. 

l3y taking your used oil t·o a State Certified 

Collection Center you not only help the en

vironment. you arc ,tlso rewarded 4¢ For each 

quart of oil recycled. 

00 

K nowing so· <acts about used oil 

helps us un,. -st·and why recycling 

used motor oil is important but it is 

up to you to do your part and make sure the 

oil reaches a collection center. 

C, Oil does not wear out, it simply gets 

dirty and can be re-refined and turned 

int·o a usable fuel For your vehicle or 

used as Fuel for ships. 

e Over 1.3 billion gallons of used oils, lu

bricat·ing and industrial. are generated 

each year in the U.S. 

e Less than 601Yo of the oil is recycled 

0 Over 41 million gallons of' oil are dis

posed of in an unknown manner in Cali

fornia. 

e One gallon of oil can ruin the taste of' 

one million gallons of water. 

er, A film of oil on the wal"er surFace pre

vents replenishment oF dissolved oxy

gen, impairs the photosynthetic process 

and blocks sunlight needed by some or

ganisms. 

8 One in four households in California 

have a do-it-yourself' oil changer. 

RE-REFINED ce 
When adding or changing your cars oil. con

sider re-refined oil. Re-rdined oil is the oil 

l hat is produced From the manufacturing pro

cess in which the water, metal contaminants 

,md other impurities are taken out of the used 

oil. It is as good or better than virgin oil pro
duced From a barrel of crude oil and helps 

conserve energy and natural resources. 

When you consider t·hat it take 42 gallons oF 
high quality crude oil to produce the same 

2.5 quarts of base stock for lubricants that is 
produced from I gallon of" recycled used oil. 

i1· makes sense t·o use re-relined oil. 

OIL FILTERS 
Oil lill'ers can also be recycled to conserve 

our resources. Oil filters, which are made of' 

80°A, steel can be recycled to make rebar, util

ity covers and other products. The amount 

ol' oil contained in a used oil lilter can be as 

much as I quart and can be recycled with 

ordin.~ry used motor oil. Be sure t·o rake used 

oil lilters to a recycling facility so that· t·hey 

do not pollute our environment. 

( 
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lnt.roducing FREE Pick•up 
of Household Hazardous 

Waste at Your Home! 
Getting rid of your unwanted motor oil, oil filters, paint, 
batteries and other pesticides and chemicals is as easy as 
picking up the phone. From May 15th through June 2nd 
(excluding weekends) you can have your household haz
ardous waste picked up right at your doorstep. Just call 
1-800-HHW-PKUP (1-800-449-7587) and ask for the next 
available pick-up date in Laguna Beach. 

The City's contractor, Curbside Inc., will send you a kit and 
instructions prior to ~·our collection date. Eligible materials 
will be picked up between 8 a.m. and S p.m. Residents do 
not have to be home when materials are collected. Also, 
senior and disabled residents can request in-home assistance 
in gathering and packing their materials. 

Explosives, ammunition, solid waste for landfill or recycling, 
tires. and biological and radioactive wast.es cannot be accepted. 
Curbside Inc. recycles more than 90 percent of all materials it 
collects. Call by May 26th to schedule your free appointmenL 

Be a Good Neighbor! 
Place Your Carts 

Out of Public View 
Please IH' kind to your neighbors - and your 
nci!!hborhoud. ,1ake sure that vour trash ... . , 
C'OIIC'ction carts a re put away follm\ing pick-up. 
Rrsidential collection is from 7:00 a.m. to 6:00 p.m. 
You may set your carts out as early as the evening prior to your 
~chedulrd collection. Residents should remove empty carts on 
thr same cla,· trash is collected to an area not visible from the street 
.·\II of Laguna Beach thanks you for your cooperation. 

He~ycle • 
~lotor Oil 

Here 
Located at 890 South Coast Highway at 
Thalia Street, ~oU.na Pete's Automotive R E c Y C L E 
~,ill accept your used motor oil free of U S E D O I L 

charge. Laguna Pete's is certified by the State of California 
and is a good neighbor providing this important service. 
For details, call 494-7408. For the locations of additional 
certified colJection centers and 0th.er recycling information, 
calJ 1-800.CLEANUP or visit www. l800cleanup on the wel-

Commereial Heeyeling ... 
It's Good Business! 

About 30 pe·rcent of ~J1Una Beach's solid wastes 
come fro~ the commercial ~tor, yet less than four 
percent of it is collected as recycling. To help boost 
this number, the ~J1Una Beach Commercial Re
cycling Program allows "commingled" collection, 
that is, all acceptable materials can be placed in 
the same container. This means businesses do not 
need to invest time or space separating recyclah]es 
to help cut down on the amount of waste we send 
to our overburdened landfills. 

Recycling services are offered to any Laguna Beach 
business with a commercial trash account. Recy-· 
cling containers can be emptied up to 3 times each 
week and it's free! To begin commercial recycling, 
call Waste Management of Orange County at 
(949) 642-1191. You.r customers will appreciate 
it Recycling sends a positive message that your com
pany cares about the future and the environment 

Stop, Dr~p & Swap at County Colle~tion Centers! 
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JJD®1P)<e®I1°Illl9 IPce&1nnID1t1.~ooo· · - -- -
CCII° ID cellice rr~ &n cellif;l 

tl_ cr1) Th_~ dictionaq' defines crackerjack as 
• ;::r\t,!j .~ ··someone or something of marked 
~ c.P-\._~ &:.A' LI " B " k . k •. ,,_ , ~ ~ exce ence. e a .. crac ·erJaC ··· 

J ~, ~ 'reP'v yourself and take proper care of 
your popcorn and peanuts - packing 

materials, that is. Loose-fill, polystyrene packaging chips, 
often referred to as "peanuts" or "popcorn" because of their 
shape, are common!~· used in mailing and shippina fraai]e 
items .. Due to ~heir smaJI size and near weightlessn:ss, s~ch 
materials are d1fficuJt to recycle and can cause litter problems 
when placed loosely in dumpsters and trash carts. 

. U you need packing material, look for opportunities to take 1:lil" 
wanted materials from local busines..i:e;. U you have extra packing 
materi~ consider donating your peanuts so others can reuse them. 
Canyon Box & Packaging (494-3523) and Mail Boxes Etc. 
(49+-~420) will gladly ac~ept and reuse your clean packing 
matenals. ff you must dispose of small packing materials, 
please place them in secured boxes or baas so thev do not flv 

~ J , 

about when dumped into trash collection trucks. 

.! l')ffanDilcID ~nnn~ w <lD Ililil° 

\%'~ §~ ~<e<e]JD~ 
CID IJllll" '0W ID (tee It°~ er Il <e IDJID 

Cit) drpartmrnts are workinz hard to 
impron· our oeran water qualitv bv reconstructinc:r old sewer 
1.i 11c:-: •. by build in!,! additional fa·cilities to capture brunoff be
Ion' 11 reachr~ beaches and the ocean. and bv addressina 
pollution problems at its various source~. Many.times. sewe~ 
linr l!reak_s and _spills are caused by grease buiidup a~d tree 
~001 m,·as1on. )ou can help prevent system failures by keep-
"'!! /!rcasC' prod 11cts out of the sink and by alerting the City 
whC'n vou dean or rod vour laterals. Be aware of sources of 
rom..imination and rho~se to do something about it. To make 
a rrport. call \lunicipal Services at 497-0706. 

~(O)t W~§~(O)rril? 
Think about what ,·ou reallv love about Laruna Beach. Now . • 0 

ima;inr what would make L~"Una Beach even better. Vision 
l.a~11na i;: a rommunity based project designed to capture 

•
. d rf'an~~ about the future of Laguna Beach and to culti
an action plan to make these dreams come true. Kick

off f'Wnt~ he7in May 12th and 13th. To learn more about 
public f'm·ironmental programs in La~na Beach, visit the 
\lunieipal ~rn·ices Department boofh at the Vision Fair 
011 :-iaturday. May 13th, at Laguna Beach High School from 
8::W a.m. _10 -1-::10 p.m. For more information about Vision 

- • ..! - • - 1 'ti • "'""" n"'!'t'\n 

' 

cill IEan~y W m:iv~ TI@ CCunu 
0 O' 

TI® llilil" TIIl°<ID~Tin Tum IBLmlln 
For over a decade, you have been doing a greJJt job 
recycling .bottles, cans and newspapers. In the first 
year of the expanded recycling program, you 'vebeen 
equally enthusiastic about recycling green waste. 
Is there anything more you can do? Absolutely! 

Il Iffi<eceycell <e lID<e\Y®Il° m ~<e CC® Il1l tlmnoo <ell°ss 
&lf IHI@ nun <e ·mDD.all CIDnn 11Iln<e ©@ 

The increasing popularity of 20-oz. plastic bottles is contribut
ing to a noticeable drop in the plastic beveraae container recv- . 
cling rate. These containers are recvclahl.e, si whether vou a;e 
on th~ road for business, vacati~n, or a weekend outing, 
deposit your empty beverage containers in a recycling bin. Look 
for new recycling containers at Main Beach this summer! 

~ ~Il"&ssssceycell<e mnnall CC®mmIID®sslf furn 
W@tliill° IIDmcelli.v&Il"all 

QI 

Mow without a bae and leave vorn arass clippinas on the 
V ) 0 0 

lawn to provide mulch and nutri.ents, save water, and save 
time. Composting yard waste and some food scraps make 
outstanding free topsoil. Check out the State's website 
www.ci~.ca.gov for great tips. 

~ X{<ell"iisscemnoce 
In arid climates such as ours, xeriscaping, landscapine: with 
plants that don't need much water, may help reduce you~ costs. 
In addition, drought-tolerant plants tend to be slower !!J"OWin!! 
~d require ]es.$ maintenance. Mowing, watering, and°fertil~ 
mg chores take less time and money, and vard waste and water 
runoff are minimized. With xeriscaping," you save water, you 
save landfill space, and you save the ocean from contamination 
- now that's integrated management! 

41 Ifil<eafi TIIl<C<e IBJ ®UUSS<elln@Ilafi '\ml IDSSU<e 
Find a home for unneeded items. Give them to charitv or 
have a yard sale. Buv in hulk and. like vour mom said·' eat J ~ ., , 

your .leftovers. Use cloth bags at the grocery store instead of 
paper or plastic. At home, use reusable containers to store 
leftovers and other items. Avoid overpackaged products . 

ol5 IIDony Ifilceceyccil<eall 
Earth's resources are too precious to waste. For r~cycline to 
succeed_ we all need to check the labels and to buy ·prod~cts 
?1ade ,.,,th recycl~ content Ever)thing from clothes to carpet
mg, cans to comic hooks are made from recycled materials. 
'• I - •' .. 
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Take your Used Oil to the following Used Oil Collection Center. 
Call to confirm hours ofoperation and amount accepted. 

lAGUHA Bf ACH 
Laguna Pete's Automotive, 890 S. Coast Highway• (714) 494-7408 

Call (800) 553-2962 for additional centers in the county. 

Sponsored by the City of Laguna Beach. 
Funded by a g.t from the California· Integrated Waste Management Board. 

0 Printed on recycled paper. 

l 

J 

USED OIL 

A HANDBOOK FOR· 
DO-IT-YOURS ELFERS! 

0 
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.- ·. t(~:sHOULD lUE RE"CVCU USf D HOT OH OIL? . ·. 
Each year millions of gallons of used oil are dumped down storm drains, 
buried in backyards or emptied in trash dumpsters. 

HOW YOU CAN HELP 
If you change your car's oil be sure to recycle it and take it to one of the 
many certified collection centers located in t·he county. By doing so you 
not only protect the environment but you will also receive 4¢ per quart. 

The following ten tips will help to eliminate hazardous used oi.l waste 
and protect our environment. 

10 TIPS fOH THf 00-IT-VOURSflf Oil CHAHGfR ·. 
BEFORE YOU START, PROTECT'YOURSELF BY WEARING 

APPROPRIATEGWVES ANO SAFE1Y GLASSES. 

0 ff possible, change the oil after the car has warmed up. The old oil 
will drain out more quickly. 

@ MakesuretheengineisofE Block 
the wheels and apply the parking 
brake before gett'ing under the car. 
(Be cru·eful the engine is not hot). 

0 Use a dean container or pan and remove 
the drain plug on the bottom of the oil pan 
aJlowingtheoil to drain intoyourdrain pan. 

0 l.}se a filter wrench to loosen the old filter, then spin it off Invert 
the oil filter and drain all the used oil into the pan. If you're 
chm,gingyouroil filter, be sure it is completely drained, seal itin 
a leak-proof plastic zip-lock bag, and b1ing· it to a collection center 
with your used oil. Not aJl centers accept oil filters. Check first. 
Call 1-800-553-2962. 

0 Wet the mbber seaJ on the new 6lter 
with oil, then spin it on. Do not use a 
filter wrench to tighten the new filter. 
Tighten it snugly with your fingers. Re
place the oil pan plug and make sure 
it's tight. · 

(:) Add the new oil. Don't overfill! (Most cars take 4 
or 5 quarts. Check the owner's manual.) 

0 Start the engine. Be sure the area is well ventilated. The oil pres
sure warning light may be on; it should go out in a few seconds. 
Let the engine run a few seconds. 

0 

0 

Tum the engine off and check the oil level. Also check a1·ound the 
filter and drain plug for leaks. 

Pour the used oil from the pan into an empty dean, plastic screw-. '• . 

top container. Use a funnel if necessary. 

® Take the oil container toa used oil collection center for RECYCLING. 

llJRRHIHG I llJRRHIHG I llJRRHIHG I 
- -

DO NOT .MIX ANYTHING WITH THE USED OIL! 
WHEN MIXED WITH SOLVENTS, WATER, 

GASOLINE, THINNERS, ETC., THE USED MOTOR 
OIL CANNOT BE RECYCLED! 

--~ 
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lUHY SHOUlD I H(CYCU US(D MOTOR Oil? 

• Certified collection centers will Pi:lY you 4¢ a quart to recycle oil. 

• Used motor oil is a hazardous waste. It must be recycled properly. 

• California state law prohibits the disposal of oil by dumping it in 
sewers or storm drains, putting it in the garbage, or pouring it on 

the ground. 

• One quart can pollute 250,000 gallons of drinking water! 

• Both conventional motor oil and synthetic motor oil can be 

recycled. 

MAIHT~HRHC~ Hf COHO 
- --

HRKf: YERR: 

HOO[l: llCEHSf 1: 

DATE PURCHASm: 

f HGIHf TYPE: 

SPARK PLUG GAP: AIR fllTfH: 

OILFILnR: 

Oil UJflGHT: 
: 

Oil CRPACIJY: 

fROHJ TIRf PRf SSURf: 

nrnn rm~ "11f,SSURf: 
) 

} 

) 
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• 

• 

Place 
Stamp 
Here 

California Integrated \Vaste Management Board 
#23-Waste Reduction Awards Program 
8800 Cal Center Drive 
Sacramento, CA 95826 

WRAP recognizes businesses that are reducing waste. 

Does your business ... 
.. . reduce, reuse, recycle waste? 

... buy recycled products? 
... educate employees about 

waste reduction? 

YOU DESERVE TO BE RECOGNIZED! 
You may be eligible for a WRAP award. 

Learn more, Look inside! 

9Z:8~6 V:J 'oiuamtu~:ms 
aAµQ Jaiua:J re:) 0088 

dVlIM-£c# 
SW.MI'.) 
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YES! I would like to .apply for WRJlP 
Please send me an application. lti@liW.\%!i:;g 

business name 

contact name 

address 

city state zip code 

phone fax email 

0 I am not eligible but will forward the application 
to another business. 

·-------------~~re-----
What is WRAP? 
WRAP, the Waste Reduction Awards program, is sponsored by the California 
Integrated Waste Management Board. CIWMB annually recognizes California 
businesses that make outstanding efforts to reduce waste and send less garbage to 
landfills. 

Who can apply? 
California businesses and nonprofit organizations that have taken effective measures to 
reduce the amount of nonhazardous waste they send to landfills can apply for a 
WRAP award. We encourage multi-year winners! Government agencies and public 
schools are not eligible. 

How do you qualify for a WRAP award? 
WRAP awards are given to businesses that reduce, reuse, recycle waste, purchase 
recycled products, and educate employees on waste reduction opportunities. Each 
business is evaluated on its efforts to reduce its OWN nonhazardous waste. For 
example, a recycling business is eligible based on activities that reduce its OWN 
waste, rather than recycling the waste of others. 

How do you apply? 
To request an application, simply do one of the following: 

i8l Complete, stamp, and return the attached postcard. 
'il Leave a phone message at (9·16) 25~2497. 
if Send a fax to CIWMB-(916) 255-4580. 
~ Send e-mail to lhenness@ciwmb.ca.gov. 

You may also obtain a copy of the application through the Internet at: 
http://www.ciwmb.ca.gov/wrap. Once you receive the application, fill it out according 
to the directions and return it to CJWMB. 

When is the deadline? 
Your completed application must be received or postmarked by June 30. 

What is the WRAP award? 
Winners will receive an award from the State of California along with a WRAP WINNER 
logo. Previous WRAP winners have used the logo on their Web sites, in advertising, 
and on products such as telephone directories, beverage containers, and packaging. 

CIWMB does l'IOI discriminate on the bass of disability in = to its p,ogram$. CIWMB publice!ioos = avaiJable in accessible fonnalS 
upon request by cal1ing tile Pubfj;Alfaj,s Ol\'ireat (916) 2SS-229ii Pef"SDflS >li!n t>earing impaim,e,irs cantflec/l CIWMB mrough me 

Califomia Relay SeMCS. 1-800-735-2929. 

A successful business is measured by the bottom line. 

Remember, REDUCING WASTE INCREASES PROFIT! 

0017359



• 

• 

REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF LAGUNA filLLS 
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Recycling is the only 
environmentally safe and legal 
method lo dispose of used oil. 
When used oil is dumped on 
the ground or sent to landfills, 
it works its way into streams, 
rivers and lakes. When 
dumped inlo storm drains, used 

oil flows to the 
ocean where it 
poisons marine 
life. Poured down 
sewers, used oi I 
can damage sewage 
lreatmcnt plants 
and cause costly 
delays. 

1

1 o f 

,IT'S ILLEGAL TO DUMP 
USED OIL IN THE CITY 
OF LAGUNA HILLS 

; When you change your motor oi_l, 
drain the used oil into a clean plastic 
drain pan or container with a tight 
lid. 

; Do not mix oil with other substances. 

; Use a reusable container which holds 
five (5) gallons or less. 

; Take your used oil to a Certifie.d Used 
Oil Collection Center and give the 
container to an attendant during 
business hours. 

'·MAXIMUM 

~ ~Al~ 
Used motor oil is I 00% recyclable and 

reusable. There is no practical limit to 
the ilumber of times that used oil can be 
reused. The oil docs not wear out; it.just 
becomes dirty. 

Once the oil is changed and is 
collected for recycling, the oil can be used 
in one of two ways. It can either be re
refined into neutral oil, a base with which 
to make other automotive lubricants, or 
it can be consumed as bunker fuel by 
ships. 

•• 0017361
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The City of Laguna Hills has established 
State Certified Used Oil Collection Centers 
in the City. These public minded businesses 
will accept used oil from the public during 
normal business hours. The service is free. 
In fact, a $0.16 per gallon incentive will be 
offered. You can call the State Used Oil 
Hotline at 1-800 CLEAN UP to locate the 
Certified Used Oil Collection Center near
est you. 

To locate a convenient 
Certified Used Oil Collecuon Center 

1-800-CLEAN UP 

1u:cvcu: 
us~:o 011. 

This progmm is brought to you hy the Ciry 
ofLugunu I tills and made possible rhrough 
funding from the Culifornin lnrcgrn1cd 
Wasrc Murmgcmcnt Board. 

• 

Laguna Hills 
Certified Used Oil 
Collection Centers 

Alicia Mobil Services 
25491 Alicia Parkway 

Laguna Hills, CA 92653 
(714)472-9692 

David J. Phillip's Buick 
24888 Alicia Parkway 

Laguna Hills, CA 92653 
(714)837-2400 

EZ Lube, Inc 
24281 Moulton Parkway 
Laguna Hills, CA 92653 

(714)830-9840 

Kragcn Auto Parts #715 
26562 Moulton Ave. Ste. C 

Laguna Hills, CA 92653 
(714)831-0434 

La Paz & 1-5 Chevron 
25172 Cabot Rd. 

Laguna Hills, CA 92653 
(714)830-5814 

Tire Station 
24196 Laguna Hills Mall 
Laguna Hills, CA 92653 

(714)581-4700 

CALL CENTERS TO CONFIRM HOURS OF 
OPERATION ANO AMOUNTS ACCEPTED. 

0 
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Do You Know Where 
The Water In Your 
Storm Draii . & 
Goes? __ ,~· . 1 ~~T 

, -~' ·"".. .· ·,· ~ ·......,___ 

~ :S' ~: :: ' ' ',., 
WWW.»cU--~ • 

I 
\ 

To The· Ocean.:~ 

\ 
\ ...._ _____ - -

--------
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF LAGUNA NIGUEL 
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ORANGE COUNTY STORM WATER 

PROGRAM PARTICIPANTS: 

SOUTH COUNTY: 

Irvine Puhlic Works 949-724-6315 
Laguna Beach 

Municipal Services .. 949-497-0711 
La!'.Juna Hills Engineering . 949-707-2600 
Laguna Niguel 

Puhlic Works 949-362-4337 
Lake Forest 

Public Works 949-461-3480 
Mission Viejo 

Public Works .. 949-470-3095 
San Clemenle 

Engineering ....... 949-361-6100 
San Juan Capistrano 

Engineering ..... 949-493-1171 
O.C. Storm Waler 

Program .... 714-567-6363 
0. C. Urban Runoll 

Plan Review ...... 714-834-3526 
24 Hour Water Pollution Problem 
Reporting Hotline . . . .. 714-567-6363 
or •.IOl<,1 O'j:lltl r.u.urd11U•: 1.il.115 

OTHER IMPORTANT PHONE NUMBERS; 

O.C. Household Hazardous 
Waste lnlormalion . . . . 714-834-6752 
or ·:t{, ,·, ~·" ':•! ;1~y.1~,V~l1 

Chemical and Hazardous Material 
Spill Emergencies . . . . . . . . . . . . . 911 

Information on locations 
Iha\ accept used motor oil. 
California lntegraled Waste 
Managemenl Board . . . (BOO) 553-2962 
or -,yw·.~ ( ~l~IH~ .'..:\! JQ'! 

lnlormation on agricul!ure 
' r.hemicals. peslicides and possible 

alternatives. 0. C. Agricullure 
Commissioner . . . ..... 714-447-7100 

lnformalion for industries regarding 
Hazardous Waste and Underground 
Slorage Tank Requiremenls: O.C. 
Heallhcare Agency /Environmental Health 
Division/Hazardous Materials 
Managemenl Seclion . . 714-667-3700 

' -- ,Iii' 
• 

Iv t.y,,.-....... _.,, 

·, 

NO DUMPING! 

PLEASE 
HELP KEEP OUR 

GUTTERS AND 

STORM DRAINS 

CLEAN. 

THEY EMPTY OUT 

TO STREAMS 

THAT FLOW TO 

THE OCEAN. 

DRAINS TO OCEAN 

BY PUTTING ANIMAL WASTE, TRASH, 
AND GARBAGE IN THE PROPER CONTAINER, 

YOU HELP PROTECT THE ENVIRONMENT 
AND YOU SAVE THE 

CITY TAXPAYERS MONEY TOO! 

CITY OF LAGUNA NIGUEL 
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WATER YOUR LAWN 
• 

'1NOT THE STREET ' ' • • 

.AVES WATER• SAVES TIME• SAVES ENERGY• SAVES MONEY 

-- - ... - -;.- :.._ t:. ;::.; ::, ~ :, .. -,':'-"c:·T 
;__; '-'. ~ I 

-..... -·---- I -r----
~-~ \. t:. ~: ~;:~;: -~ ~ t::. ~-\ 
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CITY of LAGUNA NIGUEL CITY COUNCIL 

Public Works/Engineering 
2n91 La Paz Road • Laguna Niguel, California 92677 
Phonc:/949•362•4300 Fax/949•362•4385 

Joe: Br' \ 
Cathryn Dc:Y'------J 

Mark }.Goodman 

Linda Lindholm 

Mimi Walccrs 

February 24, 1997 

Contractors Working in the City of Laguna Niguel 

Subject: Compliance Requirements for the Clean Water Act 

The Clean Water Act, which the Regional Water Quality Board enforces through the County and 
the city members, prohibits certain discharges to the storm water drainage system. Any discharge, 
which is not composed entirely of storm water or which C<?nta.ins any pollutant, shall not be 
discharged to: the storm water drainage system; any upstream flow which is tributary to the storm 
water drainage system; river; stream; creek; wash; dry arroyo; wetlands; marsh; coastal 
slough/bay/harbor; or Pacific Ocean. 

Only clean potable water can be dumped onto the street or into the gutter. 

Any work that creates a slurry of asphalt or cement, such as saw cutting, must be picked up by 
vacuum and disposed of other than in the street or gutter. 

Please infonn your suh-contractors that it is an illegal discharge that can result in, large fines (and 
even prison) if they choose to ignore the law. 

Thank you for your cooperation. 

Sincerely, 

~ri4--9' 
Ken Montgomery 
Director of Public'Works/City Engineer 

KM:rm 

O:\PUBWRKS\WP70DATA\Le:TTERS\CLe.AN WATER ACTJJ 
RM • 
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Do You Know Where 
The Water In Your 
Storm Drai~ 
Goes? 1 

i . 

., 

.. -.-· 
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\ To The Ocean .. ~ 
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• CITY OF LAKE FOREST 

OF~ 

• 

February 11, 2000 
Mayor 

Richard 1: Dixon 

Mayor Pro Tem 
Helen Wilson 

RE: Neighborhood Pride Clean Up Day 
Saturday, March 11, 2000 

Couac!l Members 
Peter Henog 

Kathryn MC:Cullough 
Marcia Rudolph 

City Manager 
Robcn C. Dunek 

Dear Lake Forest Resident: 

The City of Lake Forest is coordinating efforts in your neighborhood for 
Neighborhood Pride Clean-up Day on Saturday, March 11, 2000, from 
8:30 a.m. to 2:00 p.m. All residents are encouraged to join in and help one 
another with clearing out garages and moving or discarding old items. 

Large items such as old furniture, mattresses, and appliances will be picked 
up if placed on your front curb by 8:00 a.m. on Saturday, March 11th. 

Hazardous waste, such as used oil and paint, cannot be left at the curb for 
pick up. The City's Household Hazardous Waste Collection event will be 
held in the rear parking lot of El Toro High School on Saturday, May 6, 
2000 from ,9:00 a.m. to 1 :00 p.m. While this service is provided free of 
charge, space is limited. Please call (949) 642-1191 to make an 
appointment. 

Please note that each household is allocated two bulky item pick-ups per 
calendar year and a pick-up on Saturday, March 11, 2000, will count as one 
of the two allowable pick-ups for the year. 

The City looks fon.vard to a successful Neighborhood Pride Clean Up Day 
and we appreciate your cooperation and assistance. 

Sincerely, 
CITY OF LAKE FOREST 

,J.(H I, I /,-._JJ{P;r)~ 
~atii~ca~t~~ 
Community Preservation Technician 

City Clerk 
Jeri L Stately 

www.city-lakeforesc.com 23161 LakeCenterDrive 
Suite 100 

Lake Forest. CA 92630 
/ f ~ 1 T' I d ,-. , ,,-, If ,1 r . 
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ATTA-Cf-I H.8'.JT '"A. 
?~:J.oF~ 

El 1 de febrero 2000 

RE: Dia de Orgullo del Vecindario y Dia de Limpeza 
Sabado, el 11 de marzo 2000 

Estimado Residente de Lake Forest: 

La Ciudad de Lake Forest esta hacienda esfuerzos en su vecindario para el Dia de 
Orgullo del Vecindario y Dia de Limpeza, el sabado, 11 de marzo 2000, de 8: 30 de la 
manana a 2: 00 de la tarde. Se pide a todo las residentes a unirse y ayudar el uno al 
otro en limpiar sus garajes mover y o votar articulos viejos. · 

Articulos grandes tal coma mueble viejo, colchones, y aparatos electronicos se 
recojeran si lo ponen enfrente de su casa antes de las 8: 00 de la manana el sabado, 
marzo 11. 

Las cosas peligrosas, tal coma aceite usado y pintura, nose recojeran este dia. El 
evento para recolectar estos materiales se sostendra en el parque de estacionamiento 
trasero de la escuela secundaria El Toro el sabado, 6 de mayo 2000 de 9: 00 de la 
manana a 1: 00 de la tarde. Este servicio es gratis, y hay espacio limitado. Favor de 
llamar (949) 642-1191 para hacer su citar. 

Favor de notar que cada casa pueda pedir que recogan articulo voluminoso dos veces 
al ano. Articulos,que se recojen el sabado, 11 de marzo 2000, contara coma uno de 
estas veces. 

La Ciudad espera un gran exito en el Dia de Orgullo del Vecindario y Dia de Limpieza y 
apreciamos su cooperaci6n y ayuda. 

Sinceramente, 
CIUDAD DE LAKE FOREST 

Kathy Lancaster 
Community Development Technician 

0 

• 
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City of Lake Forest 

NEIGHBORHOOD PRIDE 
CLEAN-UP DAY! 

ATrMf--ff{EiJT ·:.4 • 
PAGt- 3 or c, 

The City of Lake Forest is sponsoring a Neighborhood Pride Clean-Up Day 
in your neighborhood on Saturday, March 11, 2000. · We encourage you to 
participate and support this effort by placing your unused bulky household 
items, such as refrigerators, water heaters, washer/dryer machines, and 
furniture, at-your curb for pick up service prior to 8:00 a.m. on Saturday, 
March l l 1h. By taking advantage of this opportunity to dispose of your 
unused bulky items, you will be helping to improve the quality and 
appearance of your neighborhood. 

Note: Paint, motor oil, chemicals or other hazardous household wastes 
mav not be discarded at the curb. These items can be disposed of on 
1\1ay 6, 2000 at El Toro High School. Please see the enclosed flier for 
additional information.. 

Again, we encourage you to support this effort by doing some Spring
cleaning and remove all unused bulky items from your property. 

If you have any questions concerning Neighborhood Pride Clean-Up Day, 
please contact Kathy Lancaster at 461-34 74 . 

F:\C0DE-E1'1F\.2000 files\forms\cleanday.D0Cdoc 
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NEIGHBORHOOD PRIDE 
CLEAN-UP DAY 
The residential neighborhoods bounded by Rockfield, Ridge Route, 
Muirlands and El Toro Road as well as the residential neighborhoods 
northeast of the railroad tracks bounded by Farthing, Ridge Route 

AT-rAC-HJle.l f .... ,.4 "' 

CLEAN SWEEP R46E" 4-· oF°) 

The public residential and arterial streets in the City 
of Lake Forest, and the communities of Foothill 
Ranch and Portola Hills, are swept wee) ·7Y 
Sunset Property Services of In·ine, Calik .1a. 
Sweeping day in your neighborhood occurs on the 

and Jeronimo will be the site of spring-deaning activity on Saturday, 
March 11, 2000. Residents will join forces to clear out homes and 
garages of large unused furniture and appliances for bulky-item -~• 

day after trash collection. If your trash is collected 
on Friday, sweeping will be done on Monday. As 

you know, when your trash collection day oc
curs on a holiday, collection is postponed by 
one day, with Friday collection sometimes 
moving to Saturday. Street sweeping day still 
remains the day after tra.sh collection, which 
may mean that S\·veeping occasionally is 
done on Saturday. If your trash collection 
day is moved to Saturday due to a holiday, 
sweeping will be done on the follmdng 
Monday. 

curbside pick-up. 

Well-maintained neighborhoods are vital to a community's 
health, attractiveness and desirability as a place to live. Neigh
borhood Pride Clean-Up Day is intended to promote a sense 
of pride in our community and to encourage visual improve
ments. The older residential neighborhoods of Lake Forest 
have been targeted for this on-going program and annual 
clean-up days will be held in designated neighborhoods to 
help improve the appearance of our community. 

For more information about this event, call the Community Pres
ervation Technician at 461-3474. This event is coordinated and 
sponsored by the City and funded through Community Develop
ment Block Grants. 

VOLUNTEERS 
Here is your chance to v,rork for your community. There is currently 
one vacancy on the Parks and Recreation Commission. As a Parks 
and Recreation Commissioner, the volunteer will advise the City on 
matters pertaining to the acquisition, development, and mainte
nance of public parks and recreational facilities. The Commission 
also advises the City Council on matters relating to recreational 
programs and provides advice to the Community Services Depart
ment. 

Please call 461-3400 for an application or download the form from 
www.city-lakeforest.com. 

' !~ ,.... 
~ ,, 

J~ 
ORANGE COUNTY PUBLIC LIBRARY 

The Orange County Public Library has installed seventeen new 
computers and seven new printers in the El Toro Library at 24672 
Raymond Way. The new computers will provide full access to the 
internet for library users, increasing access from the one internet 
terminal previously available. They will also provide access to 
Orange County Library databases, which include the catalog of the 
2 . .5 million books and other items owned by the library, indexed full 
text articles from over 800 magazines and periodicals, and the text of 
sdected encyclopedias, reference books, and other sources, and 
interactive patron services. 

Children's access to the internet will be limited to "filtered" termi
nals which eliminate sites and materials which could be deemed 
inappropriate for minors; written permission must be provided by a 
pnrent or guardian for a child to access the unfiltered internet. The 
Library provides pathfinders to specially selected sites for children 
nnd ;:ilso information for parents in guiding their children's web 
surfing. 

The residential streets are swept between the 
hours of 7:00 a.m. and 5:00 p.m. The arterial routes 
through the City, such as Lake Forest Drive, El Toro 
Road and Trabuco Road, are swept between 10:00 
p.m. and 7:00 a.m. Under normal circumstances, 
no residential sweeping is done on weekends, be
fore 7:00 a.m. or after 10:00 p.m. Additional street 
sweeping may occur, occasionally, because of a 
special event, severe windstorm, or other unplanned 
occurrence. 

Please help the street sweeping program by pa·· · ',p 
your vehicles off the street (in your garage m. h 
driveway) on the designated sweeping day. Keep
ing debris out of the gutters helps the storm drains 
to accommodate rainfall and water from irrigation 
runoff. Your neighborhood's appearance will re
flect your cooperation with this request! If you have 
questions or concerns, please feel free to contact 
Sunset Property Services directly at 551-5151, or the 
Public Works Department Street Sweeping Hotline 
at 461-3497. 

FAIR HOUSING@ 
OPPORTUNITY .... ' 
IS THE LAW 
The City of Lake Forest is committed to fur
thering fair housing practices in the community. 
If you or someone you know has a fair hous
ing question or issue that needs to be addressed, 
please call the Community Development Block 
Grant Manager at 461-3471. The City coop
erates with the Fair Housing Council of Orange 
County to eliminate disc;iminatory practice 
Countywide. 

An impediment to fair housing opportunity 
is any policy or practice that denies or ad
versely affects the pro,·ision of housing to 
persons in any protected class. 
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NEIGHBORHOOD PRIDE 
CLEAN-UP DAY 

Saturday, March 11, 2000 

Saturday. March 11, 2000, is Neighborhood Pride Clean-Up Day. 
The City will arrange for pick-up of large items such as furniture, 
mattresses, and large appliances that you may wish to discard. 

If you wish to participate with curbside collection, you MUST 
,iplete the postcard questionnaire below. Detach and return 

I 

.1 self-addressed, stamped postcard to the City no later than 
March 6, 2000. Only items placed in front of your home on the 
curb on Saturday, March 11, before 9:00 a.m. will be collected. 

IMPORTANT: ONLY LARGE ITEMS MAY BE LEFT ON THE 
CURB. EVERYDAY HOUSEHOLD TRASH, YARD CLIPPINGS, 
TIRES, OR POISONOUS MATERIALS (USED AUTOMOTIVE 
OIL ANO PAINT) WILL NOT BE COLLECTED. 

For more information call: 
Elaine Nagano or Kathy Lancaster at 

(949) 461-347 4 

I am interested in 

Having curbside pick-up of large items. 

Name: -------------------
.dress:----------------

Lake Forest, CA 92630 

Tel.ephone: (949) ----------

Number of Items to be Picked Up:-------

AT!AC:t-1/{£1.J .- t'•A I, 
PMt=:" E5 oF 0 
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NEIGHBORHOOD PRIDE 
CLEAN-UP DAY 

Saturday, November 20, 1999 

Saturday, November 20, 1999, is Neighborhood Pride Clean-Up 
Day. The City will arrange for pick-up of large items such as 
furniture, mattresses, and large appliances that you may wish to 
discard. 

If you wish to participate with curbside collection, you MUST 
complete the postcard questionnaire below. Detach and return 
the self-addressed, stamped postcard to the City no later than 
November 12, 1999. Only items placed in front of your home on 
the curb on Saturday, November 20'h before 9:00 a.m. will be 
collected. 

IMPORTANT: ONLY LARGE ITEMS MAY BE LEFT ON THE 
CURB. EVERYDAY HOUSEHOLD TRASH, YARD CLIPPINGS, 
TIRES, OR POISONOUS MATERIALS (USED AUTOMOTIVE 
OIL AND PAINT) WILL NOT BE COLLECTED. 

For more information call: 
Elaine Nagano or Kathy Lancaster at 

(949) 461-347 4 
- ·- -·- - -- --· ---·-- ... --.- - - -.- --- --.- .. -.- - - - - - ~ - -

I am interested in 

D Having curbside pick-up of large items. 

Name: -------------------
Address: ------------------Lake Forest, CA 92630 

Telephone: (949) -----------

ATTA0-1 H.e-4 1 "~4 ,, 
?~t:: ~ 6F~ 

0 
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l·louseholcl l .. fazat·dous 
Waste (1-IHW) 

Collection Event! 

On Saturday, May 6, 2000, Wosle Monc1gement 
of Orange County will hold a free HHW 
Collection Event for Lake Forest residents at El 

Toro High School, 25255 Toledo Way (enter 
from Serrono Rood through the student parking 
lot behind the school). 

Residents must schedule an appointment by 
calling (949) 642-1191 before 5:00 p.m. on 
Thursday May 4th,·and bring an I.D. and proof 
of Lake For.est residence to the appointment. 
This service is FREE lo Lake Forest residents but 
HHW is limited to 5 gallons or 50 lbs. per 
vehicle. 

Whal is HHW? HHW is materials and substances 

which cannot be safely sent to the landfill, such m 
paint, household cleaners, pesticides, pool 
supplies, and automotive products such as 
batteries, motor oil, antifreeze, etc. 

II you are unable lo attend the HHW Collection 
Eve~1t, you can dispose of HHW at County of 
Orange permanent Housel,old Hazardous Waste 
Cofleclion Centers. Please call (714) 834-67 5 2 
for more inlormalion. 

Bulky Item Collection 

Did you know that the residents of Lake Forest 
have free curbside bulky item collection service? 
Each single family residence is entitled to two 
free bulky item pickups each year (up to four 
items per pickup). Bulky items include large, 
hard-to-handle items such as sofas, furniture and 
oppliances that can be lifted by two persons. 
Just contact our Customer Service Center at 
(949) 64 2-1191 to schedule a pickup. 

o ,.,.;.,,,.",,,,It",.,,, ... ,. 

fur~ t:; ll:.::~ D ~'i"V ~.;. .;~o~ ~ rtll'Jd! ~o at 
Fo(}•tthiU Hauch! 

CASA (Community Activities and Service 
Association) and the Lake Forest Chamber of 
Commerce have joined forces to present the 
Fiesta Days and Rodeo at Foothill Ranch in Lake 
Forest. The event will be held Thursday May l 8th 
through Sunday May 21st at the corner of Portola 
Parkway and Glenn Ranch Road in Foothill Ranch. 

And you ore invited lo pc,rlicipotc! 

Weekend activities include: Professional Rodeo 
Cowboys Association Competition, Business Expo, 
full carnival, llve entertainment, food vendors and 
more. KIKFM will be airing their program live 
from the rodeo. 

Admission is $3.00 for adults and $ 2.00 for 
children. Tickets for the rodeo are $1 3.00 for 
adults and $11.00 for children. You may save 
$3.00 on the rodeo by purchasing advance 
tickets from any Boot Barn, AIM Mail Center or De 
Nault's True Value Hardware. 

Waste Management of Orange County will have 
a booth with Cycler the Robot. Come on down 
and join in the fun! 

If you have any questions, please contact Morion 
Algier at the Lake Forest Chamber of Commerce 
at (949) 460-7942, or Janet Coe, Economic 
Development Manager, at the City of Lake Forest, 
(949) 461-3477. 

rJicJ yo1u Juu:.Ht\/ ·Heal· 

Lalce r:~_>1·,,st ne,cyr·~h-.~.s 

Usud IVlot·or Oif! HH'\"<"1.1' 

~ 

Did you know that you can dispose of your used 
motor oil safely and easily at 1 2 convenient 
locations right here in Lake Forest? 

If you have questions about used motor oil 
recycling or to find the center nearest you, 
please call the California Integrated Waste 
Management Board Recycling Hotline at (800). 
CLEAN-UP. 

Parl< Recycling 111 Lal<e 
Forest 

The City of Lake Forest is continuing recycling at 
various public parks for a simple reason: It's the 
right thing to do! When you go to throw out your 
trash, you will now find a container near the trash 
receptacle at most city parks for recycling glass, 
aluminum and plastic. 

So, the next rime you visit the park, please look 
for these recycling containers. 

This prvgmm is /muled by 

(It ~ 
CA Dopnrlmanr 
01 Consarvarion 

Source H<~cluction 

m 
t;'" t 

. :r, ·. -J" 
. \h' 

Source Reduction m~ans reducing wi:Jste."a_t :~~~-~ 
source and preventing garbage fror:n: being t, 
created in the first place. This Includes re~~~I~~, ;:z 
unnecessary packaging 'of ite~s,. purchaslpg· m 
reusable and repairable items Instead of ·7; 
disposable goods, purcha~ing In bulk,· and··"!
making a conscious choice tr - ~reote le.s1, ,! 

! . . ( '. 1'J 
garbage. Please join us in our el\__) to reduce; \;_ 
reuse and recycle I . · • : : '.. \', • 
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What is Household Hazardous Waste? 

Household hazardous waste, or "HHW", is generated by everyone. HHW is materials and 
substances which cannot be safely collected with your refuse and sent to the landfill such as 

paint, automotive products (batteries, motor oil, antifreeze), pesticides, gasoline, pool 
chemicals, poisons, etc. When improperly discarded, HHW can pollute our landfills, 
contaminate the city's water supply or drain into the ocean. 

Upcoming Lake Forest HHW Collection Event! 

On Saturday, Moy 6th, Waste Management of Orange County will hold the 3rd Annual 

Lake Forest HHW Collection Day Event at El Toro High School, 25255 Toledo Woy (enter 
from Serrano Road through the student parking lot behind the school). 

This service is FREE to City of Lake Forest residents, but HHW is limited to 5 gallons or 50 lbs. 
per vehicle. 

CaH to Schedule an Appoinbnent. .. 

Residents must schedule on appointment by calling (949) 642-1191 before 5:00 P:~"toil P.".;::• .. 
May 4th. You must bring an I.D. and proof of Lolce Forest residence to the appointment! i"K]~:-{,f:.;;· 

..-:·~-

: .. ·.:' ~ - '. J?: i~l~~~-
lf you ore unable to attend the Waste Management HHW Collection Event, the County of Orange 7"~.i,,:.: · · 
operates permanent HHW Collection Centers. The nearest center is located at 641 1 Oak Canyon ~t_~' ,, 
in Irvine (toke the Sand Canyon exit off the 5 Freeway and go west). For more information, please - ·~.z:;.:: ~-i 
coll the Orange County HHW Hotline at (714) 834-6752. >;f. 

For add;t;onol ;nforma#on and customer servke, please call (.:;ic,~~~.1 . .91. j~~;~ 
In the best interest of lhe heohh ond well-being of students, employees end !he , ... ~::t;..\;f.f:, ·l ·~,;·,a; ~;;.1:J;~";'~,::· .·· . 
general publk, lhe Governing Boord of the Soddlebock Volley Unified School. ,. ;;-: - • .. ... · --~~ ··- f.': 

Disrrict is proud lo provide o heollhy, tobacco free environment. In accordance'.:.:;.~:; · · "' ~sq '"'°' j,;1 
with Colifornio State Assembly IHI~ 8 ~ 6, board policy prohibits lhe use of tobacco ~1. ~ ·:; )t:®.·· r .a;:t 
p~d~ o,.., •~ M""""' d,_ p .... ny. W. fflo~h,~ <o,_ ffl~ o.11. " • oO , ·'c·'ciC/ ~ 
people refrain from U$lng any toboc:co products while on or in $Choo) or dlstrtd.,°!;""· .-.,,., ~- c, _ ·. . ·-;-7 .:'·· - £C'i_f.:, 
grounds,buildingsorvehicles. We thank you for yourcooperc1ion. .. . :: -=-~~;.:,.;. .,i-r; ~li;\IVASTE 'MANAGEMENT\:. i :;;t-:: 

. ., ... :•.,;·.·.• .! _,._.,~ti.;) ~ ,. ~-~.,z....,,,, .• .;;·.. , '. -~. ·. . .·.• .• .. ;. 
~~.,,·:-::.r::,.· . ,.....'1-!...;...;s't:.,~' ~ .I" ... · ... ~.!""::t:,.. : •.· . . - ·~·,t.~ .. :r. 

· it··· · -~;jti~( /it A.:--~ ~--~~~~:· · j~r--,·;,~~~~-i~~~,·: 
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1JUST SAY NO" 

TO HOUSEHOLD HAZARDOUS WASTE! 
Have you been meaning to check under your sink, in the garage, out 
in the storage shed and in secret hiding places throughout your home 
for "treasures" that no longer have any value? Did you ever wonder 
if there was a place that you could take these items? There is, it's 
called the Household Hazardous Waste Collection Center. House
hold Hazardous Waste (HHW) consists of materials and substances 
\,·hich cannot be safely sent to the landfill, such as paint, household 
cleaners, pesticides, antifreeze, batteries and motor oil. 

Just call the HHW Hotline at (714) 83-1-6752 (press 2) for information 
about no-fee collection centers in Orange County. This Hotline also 
prnvides a complete list of what products are classified as HHW and 
may be helpful to you in gathering items for disposal. 

VINTAGE PARK IrvrPROVEMENT UPDATE 
The City of Lake Forest would like to thank you for your patience 
during the construction of the park improvements at Vintage Park. 
Because of ongoing concerns, the City felt that it was in the best 
interest of the community to terminate the contract with the original 
contractor. The process of selecting a replacement contractor must 
be adhered to in a strictly-defined legal manner, thus resulting in an 
unfortunate delay to the project and inconvenience to our residents. 
We are now anticipating that the project ·will be completed during 
July 2000. We hope that residents \·vill use and enjoy Vintage and 
other City parks and their new additions. 

.. 
Household Income Limits for Income Limits 

Size 0% Deferred Loan for 3% Loan 

1 524,350 535,150 
2 27,850 -f0,150 
3 31,300 -lS,200 
4 34,800 50,200 
5 37,600 5-l:,200 
6 40,350 58,250 
7 43,1.50 62,250 
8 45,950 66.250 

'---------------!' I 

COMMUNITY SPIRIT SOARS 

Neighborhood Pride Volunteer Paint Day 

The efforts of 146 ,vonderful volunteers made a 
very successful second annual Neighborhood Pride 
Volunteer Paint Day. This year's event took place 
on April 8th and April 15th and volunteers assisted 
seven families with the exterior painting of their 
homes. 

Sponsored by the City's Community De\·e!opment 
Block Grant (CDBG) and coordinated through ef
forts of Code Enforcement a nci Parks and Recreation, 
the \"Olunteer groups that participated in paint:ng 
included: Saddleback Valley Foursquare Church, 
the Trabuco and lake Forest \.\'ards of the Chu,. · -.i 
Jesus Christ of Latter Day Saints, Wells Fargo .:. 
Foothill Corridor Area, the Kiwanis Ciub of Lake 
Forest, and the Promise Keepers Men's Group from 
Saddleback Church. 

To qualify for painting at no cost, homes must be 
o,vner occupied, homeo\\·ners must income-qua Iii~·, 
and the home must be located in one oi the Cit~··s 
CDBG Target Areas. A professional paint cret\· 
re\·iewed each home and all prep v,ork \,·as com
pleted prior to thearri\·ai of the\·olunteers. Volunteers 
masked all the required areas, painted the exteriOi 
walls and trim, and assisted ,,·ith the necessary 
dean up. 

This program also pio\·ides an opportunit~· "ior 
\"Olunteer organizations to "adopt"" the home tr.at 
they painted and to pro\·ide iurther c!ean-up and 
rehab/ repair/ maintenance assistance th roug hou t 
the year. One volunteer organization has alieaciy 
indicated they will ··adopt"" the home that the~· 
painted in April. · 

:'vfanv thanks to ali \\"horn punc1patea in t:-:is 
year's event who will be hono;ed at an upcoming 
City Council meeting. Paint Day hel?S to ios,-=r 
communitv pride and is instrumental in ro-·-,. 

• I 
taining and impro\·ing the character or ou.:- n' ) 
borhoods. If vou or vour oroanization ,,·ou!d !!:(e 

- , 0 

to \"O!unteer for next year's '.\."o:ighborriood Price 
Volunteer Paint Dav, or ii \"OUi home could 
benefit from this program, p!e~se contact the Cty 
of Lake Forest Communitv Presen·.1tion Tech:.i
cian at -461-3-474. 
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Calling All Architects, Builders, Contractors And 
Developers! 

Get To Know The People Who Make Things So Much 
Easier In 

The City Of Lake Forest 

:.~ ;~~·.; 
· •. •· .-·-i .. ·.' 

The City's Development Services Team - Planning, Building and 
Engineering - is hosting a lunchtime "meet and greet" for architects, 
builders, contractors, developers and others involved in projects in Lake 
Forest. We'll serve a barbecue lunch and drinks. 

Learn how our team can make your projects easier. We will ~xplain our 
permitting processes and introduce you to the staff members who can 
answer your questions and help you move your projects ahead. Come and 
put faces with the names. 

DATE: 
TIME: 
PLACE: 

RSVP: 

Wednesday, June 14, 2000 
11 :30 a.m. to 1 :00 p.m. 
Lake Forest City Hall - Council Chambers 
23161 Lake Center Drive, Lake Forest 
To Peggy Samantha at {949) 461-3460 

Or 
FAX to (949) 461-3512 

Or 
Email: psam antha@city-lakeforest.com 
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ATT.kH J.(a.JT" ''C 
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? Ac=; . .;;;- :z or "'2.. 

AGENDA 
DEVELOPMENT & BUILDING ROUNDTABLE 

JUNE 14, 2000 

() 

WELCOME 

PLANNING PROCEDURES 

ENGINEERING PROCEDURES 

BUILDING PERMITS 

Kathy Graham 

Community Development Director 

Gayle Ackerman 

Development Services Manager 

Bob Woodings 

Public Works Director/City Engineer 

Jim Brogan 

Building Official 

INTRODUCTION OF OTHER AGENCIES 

Orange County Fire Authority 

Cal EPA - Permit Assistance Center 

Irvine Water District 

Southern California Edison 

• 
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It's Easy! 
It's Free! 
Did you hnow llrnl you c;m dispose ol your used 
molo1 oil salely ;111d nasily 1iuliL hmc in l.,1lw 
Fo1e.i::l? When you Glwnge ym11 oil, chain your 
11sccl 111olo1 oil into a co11l.11i11m, sP.nl Lim 1;0111.flirmr 
well with a lid, nnd b1i11!J ii. to 0110 of the c:011ve· 
11ic11lly loc.itcd Stale Ce1 tified Used Oil Collection 
Centers in Lake Fo1est. Be sure that your molor 
oil is not mixed with other substn11ces, such as 
antiheeze, solvents, gasoline or wnLer. 

Why Recycle Ueed Motor Oil? 

Because it never wears out! Your used motor 
oil can be recycled, cleaned and used again. 
And thal means you can conserve a natural 
resource. Motor oil which is pomed into the 
ground, or your trash, can pollute the soil, 

groundwater, streams ancl rivers ... your envi· 
ronment. When you Lake your used motor oil to 
n Slate Certified Used Oil Collection Center for 
recycling, you are protecting the environment 
and conserving a valuable resource. And, State 
Certified Used Oil Colleclio11 Ce11tern will pay 

you $.04 for each quart you recycle. 

Used OU Recycling Tips 

• When'draining used oil, use a clean plastic oil 
pan or container with a tight lid. 

• Reuse your used oil container, and store it 
safely, away from children and pets. 

• Don't mix used oil with chemicals, gasoline, 

water or other substances. 
• Use a reusable 5-gallon or smaller sized 

container. 
• State Certified Used Oil Collection Centers 

will take between 5 and 20 gallons per day, 

per person. 

,... I I , I-; ' ' " ._. • ~ . 

f'".A&;~ 4- ot= 9 
State Certified Used 
Oil Collection Centers* 

Firestone Store 

24421 Rockfield 

Lake Forest (714) 581-2660 

El Toro Texaco 

23751 El Toro Road 

Lake Forest (714) 457-9892 

Jiffy Lube H 1301 

20781 Lake Forest Drive 

Lake Forest (714) 583-0470 

Lake Forest Texaco 

23652 Rockfield Blvd. 

Lake Forest (714) 581-5770 

Midas 

22757 Centre Drive 

Lake Forest (714) 855-1218 

Pep Boys 

22671 Lake Forest Drive 

Lake Forest (714) 855-9593 

Purrfect Auto Service 

20732 Lake Forest Drive 

Lake Forest (714) 457-1150 

Purrfcct Auto Service 

20751 Bake Parkway 

Lake Forest (714) 830-7624 

Ryan's Foothill Ranch Transmission 

20622 Pascal Way 

Lake Forest (714) 770-6888 

' l'l•)ilS!l tclcphon!l L!wsc <:rJlllEHR before 

t,ildn!J i11 your us!ld oil. 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF MISSION VIEJO 
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:: .. 9 l \tHlllH.I I l"m1H11:"u!:I.\I l'Rllll I nu:,; ,\ta~c, 

\Hf!1 I NTEGllJ\TED W /\STE 
';;jHj M,\NJ\GEtvlENT BOAIUJ 

8800 Col Cenler Olive MS 23 
9acra111enlo CA 95826 

Visil ou1 Weli silc nl: www.ciwmb.cu.gov/01grn1ics/ 

• 
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Grass 
,.,. 

ciippings make up a 

surprisingiy large portion of 

California:s waste stream. 

Increasingly, as California 

communities work to meet the 

S~ate mandate to cut the amount 

of trash sent to landfills, they are 

iooking at grasscycling to reduce 

the amount of green materials 

generated. 

Wha1: is 9rasscyclin91 
Grasscycling is the natural recycling of gross by 
leaving clippings on the lawn when mowing. 

When you grosscycle with· a mulching mower, 

the clippings stay in the chamber longer and are 

cut and recut before falling back to the soil. 

Once on the ground, the clippings decompose 
quickly, returning valuable nutrients bock to the 

soil. Grosscycling is simple, easy, and ii works! 

0017390



fs best 
to be prepared! 

Livin9 in Ci.llifornia means living with the 

reality that a major earthquake can hit at 

any minute. Preparing for such an event 

will help you get safely through a disaster. 

We depend so much on household 

utilities for both comfort and security that 

it's hard to imagine living without them. 

But, putting all comfort aside, there's one 

household utility that offers more than 

simple comfort; it also protects your 

health and the environment around 

you. That household utility is 

your sewer system. 

Checkli~ . for an 
EMERGENCY 

provisional toilet 

0 5-gallon plastic bucket with 
a tight-fitting lid 

0 2 boxes heavy-duty trash can liners 
(8-10 gallon size) with ties 

0 1 gallon liquid chlorine bleach 
or other toilet disinfectant 

0 2 boxes baking soda 

0 2 large boxes heavy-duty trash can 
liners (30-gallon size) with ties 

0 6-8 rolls toilet paper 

0 Hand sanitizer to clean and disinfect 
hands without water 

0 Feminine products 

Paper towels 

Moist towelettes or baby wipes 

fit's. easy, 
s~ ·~e pr,pared! 

! 

' ', 

.... ; 
.; .. 

For additional information, contact 
tho Orange County Sanitation D1strict 

Communications Department ·-, 14) 962-2411 
or visit our wubsite at wi, :sd.com 

What to do 

if your sewer 

system becomes 

damaged or 

inoperable 
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HOUSEHOLD HAZAaoous 
WASTtj 01s1•osAI"' 

FREE 
Tues,day • Saturday SAM · 1 PM 

6411 OAK CANYON, IRVINE 
(between the 5 & 405 off Sand Canyon) 

· For Info Call 

-714-834-67·52 . 
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.· FREE COMPOST G1vEAwAY . . . . 

. . SPONSOR.ED BY El'Ft .·· :t: : 
SAT.UJ~DAYi:APRl'L:.'2,4}f'H .. < 
. · :::~AM' U NT1l., ITS GONE : · ... ·.· 

'• .. ' 

.AT THE 
~: . 

NORMA··N -P .. MURRAY 
. ' . . 

·c·oMMU.NITY ·CENTER 
·' ... . . . . .' , . . 

. . . 

BRING YOUR ·SHOVEL . · 
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Where Does the Water in 
Your Storm Drain Go? 

Sewer drains and pipes lead to a 
sev.;age treatment plant. but storm 
drains are designed to prevent 

nooding by carrying excess rainwacer 
from city screets to the ocean. If chis urban 
runoff is polluted. it can contaminate the 
ocean and beaches. harm aquatic life. and 
increase the risk of flooding by clogging 
gutters and catch basins. 

Common household pollutants poured into 
gutters flow to the ocean. Simila·rly. waste 
material washed from driveways. lawns. 
and grasslands flows to the sea. Recently. 
this drainage has increased levels of 
bacteria and other toxins along beaches 
where streams and stom, drains empty. 
-;using frequent closure of these southland 

~reational areas to surfers and swimmers. 

Although some of this pollution may be the 
result of sewage leaks or industrial dumping. 
most ofit appears to be caused by nacural 
processes and individual carelessness or 
indifference. Together. you and your 
neighbors can make a difference to keep 
gutters. storm· drains. and waterways clean. 

You can help prevent polluted urban runoff 
from comaminating southland screams. oceans. 
and beaches by raking che following steps: 

0 Never pour anything down a storm drain 
that you would not want to swim in. 

~ Use absorbent materiai or kitty litter to 
clean up spills of oil or other similar wxic 
liquids and dispose of them in the trash. 

0 Dispose of unwanred paint and ocher toxic 
liquids at Mission Viejo's annual Household 
Hazardous Waste Roundup. 

~ Avoid overwacering your lawn. Runoff 
from lawn irrigation may contain feniiizer. 
pesticides. and/or animal waste. 

0 Clean patios. driveways. porches. and 
sidewalks with a broom. not a hose. 

0 Take your vehicle to a car wash that recycles 
water rather than \Vashing it in your driveway. 

0 Flush pet waste down the toilet or place it 
in a plastic bag in the trash so that the 
harmful bacteria this waste contains will not 
be washed into streams and onto beaches. 

~ Control erosion at construction and 
landscape sites with sandbags or other 
devices to prevent dirt and debris from 
entering storm drains. 

Even if you live miles from the Pacific Ocean 
you may be polluting it without knowing it. 
Before you let anything go into the gutter or 
the storm drain. stop and think!fi 

+ ~~~,eg~!a:tyf~f Medical Emergencies + A brief medical history that mentions all 
Authority (OCFA) responds physical conditions. ailments. or diseases 
to a variety of situations. that may be cause for additional concern or 
including fires, earthquakes. require special care 

floods. and medical emergencies. In a 
medical emergency. it is essential that + Prescription medications that are being 
firefighter paramedics quickly assess the taken regularly 
patient to determine his condition and +Allergies. especially those to medications 
decide upon proper stabilizing treatment. + Insurance carrier or health care provider 

along with group and/or policy numbers 
Yet in situations of this kind. the patient 
may be unconscious or in shock and 50 not + Name and telephone number for primary 
able to describe his general health. name care physician 
the medications he is taking. or alert + Hospital preference 

•

emergency responders regarding physical + Name of attorney in fact 
11ditions like diabetes thar may be cause + Name and telephone number for family 

_..,r extra concern or require special care. member or friend who should be contacted 

Ac times like these. a Medical Information in an emergency 
Sheet may be a lifesaver. This sheet should For additional information call the OCFA 
be prepared before an emergency arises and Community Relations and Education 
should include the following information: Section at (714) 744-0496.fi 

Critter 
During the past ,.._ 

••• two years. the ... 
California ·•• Ir. 
legislature ::,!- :,. 
has passed several 
laws that will dramati
cally change the 
philosophies and daily 
operations of animal 
shelters throughout the 
state. 
For example, Senate Bill 1785 
(referred to as the Hayden 
Bill) requires all animal 
shelters. humane societies, 
and animal welfare groups to 
adhere to improved care, 
custody. animal adoption, 
and euthanasia standards for 
stray and homeless animals. 

California animal shelters 
are now required to 
lengthen their animal 
holding periods and extend 
operating hours to allow 
working pet owners time to 
redeem their lost animals. 

Shelters must spay and 
neuter all animaJs before they ,1 

are released for adoption and ;1 

collect fines (required by 
Food and AgriculturaJ Code 
Section 30804.7) for all 
impounded dogs that have 
not been spayed or neutered. 

Last year 1,958 animals 
were impounded by the 
Mission Viejo Animal 
Services center. Over 950 of 
these animals were 
adopted. Another 658 were 
reunited with their owners. 

The Mission Viejo Animal 
Services Center is proud of its 
commitment to caring for 
stray and homeless animals 

, and encouraged by this new 
legislation. which improves 
the standards for shelter 
operations statewide. 

If you lose your pet or are 
interested in adopting a dog 
or cat. please contact the 
Mission Viejo Animal Services 
Center at 470-3045. 
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Insert to be included in the 
October Billing ..... 

Unlimited Recycling 
Do you have extra recycling material? 

BFI wilt take all of your extra recycling material! 

Just put the extra material in any 32 gallon trash can and 

place it next to your BFI blue recycling c.in. Our drivers 
will collect it at NO extra cost. 

Please no plastic bags. 

.. 
,. --- ,.:,;.. .. -~:::;.':-..:~~~~.::~ .. 
f...~ l'ront,:d on Recycled PJpcr -· · ··· ~~.:-;_.,:.. •·. 

Help the Ci,y of i\·lission Viejo reach the 50% 

n:duction of rr.ish goal by 2000 . 

Unlimited Green Waste Recyclino 
. - 0 

#• . 
.... J, Pr111tc-cl rut Rccvd,·d Par,t'r' 

Do you have extra green waste? 

BFI will t.ike .ill of your excr.:i green w.istc! Just put rhe extra 

material in c1ny 32 g;:i/lon tr;:ish c;in ;:ind place it next ro your 

BFI c.:in. Our drivns will collt:ct it at NO cxtr.:i cusr. 

13undks ;:ire .il,o ;:icccptcd. Please no pl.1s1ic bags. 

9 

Help the (icy ol i'vlission Viejo rc:.ich the 50'Y., 

n:duccion of trash goal by 2000 . 

0 

) 

• 
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The Missio11 Viejo News The Only Weekly Newspaper Exclusively 11ur All Of Mission Viejo a11d Nellie G;1il Jl:lllch OctulJcr 28, ICJCJ9 
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The Mission Viejo News is an imlcpcnc.Jent weekly newspaper. Wear~ not ownccJ or o~crate~ by any ol the bl.!J c.Jaily ~1ewsp~pers. The views 
and opinions are those ol the publisher antl not ol any other organization. No roproducllon in whole or In J>arl 1s perm11tetl without t11e express 
written permission of the Mission Viejo News. 
CLASSIFIED AUVEnTISING: i\dvmtisers please use the form in tile classified section of the Mission Viejo News. 
DISPLAY AIJVEIHISING OFFICES: 23472 Vista dol Verde, Sle. 6, Coto de Caza, CA 92679. Rates available on request. 
Display /\dver lislng Representatives: Jerry White. Sandra White, Laura Rooney 
EDITORII\L OFFICES: 234 72 Vista del Verde, Suite 13, Colo de Caza, CA 92679 
RUTII WIIIT E: Editor 
KATIIEfllNE LA'1/\: Ari Director 
SU8SCf1IPTl0NS: $26.00 per year. Support The Mission Viejo News. We need each olltcr. Subscribe Today. 
TELEPHONE: (949) 589-9990 
E-Mflll: cotonows @ dellanel.com 

"Good News For A Change in Mission Viejo" 
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LOCAL 
·· ·_:_NEWS· 

MISSION VIEJO 
OFFERS HOUSEHOLD 
HAZARDOUS WASTE 

COLLECTION DAY 
The Cily of Mission Viejo is 

pleased to announce its annual 
Household Hazardous Waste 
Collection Event. This year's 
evenl is scheduled for Saturday, 
November· · ·om 9:00 AM lo 2:00 
PM al Ille vnisys Corporation, 

1._., 1-~--.. -r- I,.~·.•,.,,-,. I 

between Alicia Parkway and Los 
Alisos in Mission Viejo. 

There is no charge for this 
service, and all Mission Viejo 
residents are invited to bring up 
·10 15 gallons or 125 pounds of 
household hazardous waste, 
such as used motor oil, 
anlifreeze, balleries, paint, paint 
thinner, pesticides, herbicides, 
pool acids, cleaning supplies and 
photo cl1emicals. 

To minimize the potential for a 
delay, residents are invited to 
arrive between designated limes 
according lo first initial of last 
name, as follows: 

A-I 9:00 AM to 10:30 AM; J-Q .. Night 2000. It will be held on 
10:30 AM lo noon; R-Z noon lo Friday, November 5 111 frqrn 6:00 

2:00 PM. p.m. to 10:00 p.m. and Saturday, 
For more information, please 

refer to the notice on BFI trash 
collection bill, lhe fall edition of 
Cily Outlook, or call (888)PICK
BFI. 

GREAT NEW 
CHRISTMAS BOUTIQUE 

IN RANCHO 
Santa Margarita Catholic High 

School will be holding ils Tenth 

,ual Cllrislrnas Boutique to 
hPnPfil Arn1~'\/nlln1rh--ll --~rl 1"'-·--' 

November 6111 from 9:00 a.m. to 
4:00 p.m. in the Santa Margarita 

Catholic High School Moiso 

Pavilion al 22062 Antonio 
Parkway in Rancl10 Santa 

Margarita. 

More than 160 vendors from 
throughout Southern California 
will offer hand-crafted and 

manufactured gifts, clothing, 

ceramics ancl holiday ilerns. The 
boutique will also 1\ure 
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n :a-1unch box.bf school insteali.. 
.lhroyfng ou(!hose paper. hmch~ 

oags every day .. :. !. {', -. .....: • - ---==~~ 
-a.·· 0se· ~0th inste~d of pacer napkins· 

and a sponge instead of paper towels. 
4. · Give outgrown toys and clothes to 

someone who can use them. 
5. S_ring a container filled with your 

favortte drink to lunch every day 
instaad of individual cartons. 

6. Avoid buying items that have 
excessive packaging. 

7. Decorate a shoe box with old 
wrapping paper and use it to store 
small toys and other things. 

8. Save used paper and use the clean 
side whenever you need scrap paper. 

' .... 
9. Refuse a paper bag when you buy 

something small. 

10. Find out if there are any other 
uses before ttirowing things out 

11. Take shorter showers. 
12. Be careful not to disturb plants 

· and animals when outdoors. 
13. Volunteer to work at the 

recycling center. 
14. Save and-reuse bubble and 

foam packing. 

15. Tum off appliances when not in use. 
16. Ride your bike instead of in the car. 
17. Buy toys that are well made and last 
18. Get some friends and visit a local 

stream to collect trash. 
19. Cut.~ix-pack plastic rings. 

.~ 

I •• 

\. 
·..:: 

' 

._.· .. 
. -... 
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• Do You Know Where 
The Water In Your 
Storm Drai11 
Goes? : 

. , 
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RECEIVED 

NOV 2 2 1999 

MSE ENVIRONMENTAL. r 

November 19, 1999 

Ms. Karen Wiley 
CITY OF MISSION VIEJO 
25909 Pala, Suite 200 
Mission Viejo, California 92691 

Dear Ms. Wiley: 

SSO Wc::i \"crduk'r:i S,~cc: 

C:imariiio. CA 93010 

Tdcphor.e (805) 9S:-021: 
Fax (SO~) 9Si-Si1S 

MSE Environmental, Inc. (MSE) W1snes to thank you for the opportunity to assist in the 
management of your recent household hazardous waste program held November 6, 1999, in the 
City of Mission Viejo. 

Enclosed please find a summary of all pertinent documentation organized in a booklet format. 
This year's event was a success servicing 1,120 residents. Almost 75,000 pounds of waste was 
collected with 78% ofthis material being recycled. 

The MSE team looks forward to working. with the City of Mission Viejo again on future 
programs. Should you have any questions or need additional information, please contact me at 
(805) 987-021 7. 

Sincerely, 

MSE ENVIRONMENT AL, INC. 

cs~ft 
Scott Bauwens 
HHW Program Coordinator, Southern California 

Enclosures 

\ 

_) 

0 
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• l\1ISSION VIEJO 

\V ASTE l\1ANAGEMENT SUl\1l\1ARY 

RECYCLABLE 78.0% 

Oil Base Paint 26,090 lbs. 
Motor Oil 6,800 lbs . ..--
Latex Paint 16,150 lbs.·/ 
Antifreeze 1,275 lbs. 
Lead Acid Batteries 6,840 lbs.V 
Propane Cylinders 525 lbs. 
Household Batteries 300 lbs.-

- Ni-Cad Batteries 30 lbs. .. - . 

Mercury Thermometers 20 lbs......--

Total 58,030 lbs. 

INCI!'i"ER.\ TION 22.0% 

Flammable Liquids 6,800 
Flammable Solids 2,580 
Pesticide Liquids 2,094 

' Pesticide Solids 405 ) 

' Alkaline Liquids 980 
Corrosive Liquids 645 
Aerosols 1,680 
Oxidizing Liquids, Corrosive 982 
Compressed Gases 80 
Organic Peroxide 5 
PCB's 11 
Fusses 25 
Corrosive Liquids, Organic 70 

Gopher Gases 10 
Isocyanates 10 

Total 16,377 lbs. 

LA.NDFILL <I% 

Asbestos 25 lbs. 

Total 25 lbs. 

TOT AL WASTE MANAGED 74,432 lbs. 

• 
~ 

Fi!,n:iteCI": 
R~?ao,et 
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. Fao·~-1999: · .. , · · · A Quarterly Newsletter for ~ISSion Viejo Reside~:~~ B ···_ -· · · _·-·.:·-·~~·-~ 

Shops at Mission Viejo·--.:~: 
Open in September ~-~~, 
Attention, shoppers! Friday, September sales tax revenues had 
10, marks the grand reopening of the declined 20 percent. 
Shops at Mission Viejo. 

Festivities begin with a ribbon cutting at 
9:30 a.m. in the new West Court. At 9:50 
a.m., Orange CoW1ty's newest Nordstrom 
store opens its doors. 

Throughout the weekend, 

The mall owner, Simon 
Property Group, invested 
5150 million in a major 
makeover that increased 

shoppers will be treated to 
music and ·will have 

the mall's size by 
400,000 square 

feet, attracted 
more than 60 

• .,-,:,C.- neiv stores 
The Shops at Mission Viejo - Gallery View 

hourly opportunities to 
v.rin prizes worth at 

New Mall ·Hours·· and restaurants, and 
transformed it into a 
regional shopping 
destination whose 
graceful curves, stately 
palm trees, and teal 

' 

lr 51,000 or to walk 
o. . i th the grand 
prize, an Infiniti 

Mo.nday - Friday 
10:00 a.m. to 9:00 p.m. 

Saturday 

I30. 
10:00 a.m. to 7:00 p.m. 

Sunday 

Built in the late 
1970s, during the 

11:00 a.m. to 6:00 p.m. 
accents bespeak a casual 

elegance. 

energy crisis, the 
Mission Viejo Mall had reached 
its twentieth year and was showing its 
age. Its sharp edges, dark woods, and 
enclosed feel reflected the pessimism of 
that oeriod. And since 1999, its retail 

' 

To fund construction of tvvo parking 
structures ,,.,,;th space for 2,500 cars, 

l\llission Viejo's Community Development 
Agency issued bonds valued at 535 million. 

Mission Viejo Considers City Hall Options 
Mission Viejo does not have its own city 
hall. Instead, the city leases office space 
in a building located at 25909 Pala in 
the High Park business complex. 
Effective October 1, 1999, rent payments 
for this space will increase from $389,985 
to 5514,780 annually. The present lease 
expires on September 30, 2001. 

The ::Vlission Viejo City Council is 
responsible for ensuring that the city's 
l :nployees have a safe and adequate 
spai.:e in which to do their jobs. The 
Council must decide whether to (1) 

renew· the lease in the present building 
at a much higher rate. (2) begin the 
search for space to lease in another 

building in a very tight office space 
market, (3) purchase an existing 
building and remodel it to meet 
current access requirements and 
seismic codes, or (4) recorrunend 
construction of a new building on 
land the city already owns. 

To evaluate these four options, 
the Council sought ad vice from 
Kevser Marston Associates, a 
fir~ specializing in the ec;onomic 
analysis of real estate transactions. 
A summary of the report prepared 
by Keyser Marston appears as an 
insert in this issue of the Mission 
Viejo City Outlook.[! 

Accordirig to projections, the cumulative 
effect of the Simon and Ivlission Viejo 
investments will be to generate retail • s 
equal to that of the top 10 percent of super 
regional malls L., the western l.:nited States 
and to i.,crease Mission Viejo' s retail sales 
tax revenues by more than S3 million 
annuallv over the next ten vears. . , 

The mall revitalization is important to 
Mission Viejo because the city derives 
one-third of its operating revenues from 
retail sales taxes.Jl 

Also in this Issue ... 
Under Construction 
DAWG Walle Raises Money 
Walk Against Drugs 
Hazardous Waste Round-up 
Comings and Goings 
Critter Corner 
City Contacts 
City Meetings 
Calendar of Events 

2 
2 
2 
2 
3 
3 
4 
4 
4 __________ .,.. ·,,_, 

Mission Viejo City CounciJ("' 
Sherri M. Butterfield Mayor 
Thomas R. Potocki Mayor Pro Tempore 
Willi.am S. Craycraft Council Member 
John Paul Ledesma Council Member 
Susan Withrow Council Member 
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, Ta, 
·O Asa part 

of Mission 
.. Viejo's ongoing 
• capital improvement 

Cl) program, changes will 
C soon be made to the 

0 intersections of Alicia 
Parkway with Jeronimo 

U Road and with Via 
Fabricante. ... 

Cl) 
-0 
C 
=> 

At Jeronimo, the roadway 
\vill be widened to 
accommodate dual 
left-tum lanes for all four 
legs of the intersection and 
designated right-tum 
lanes for three legs of the 

intersection. At Via Fabricante, 
dual left-tum lanes will be 
added for traffic eastbound on 
Alicia. 

As a part of this project, the 
medians on Alicia Parkway 
will be reconstructed and 
relandscaped to feature more 
plant material in place of the 
\•rrent hardscape. 
I 

(..,nstruction will begin in 
September and be completed 
by the end of the year. To 
minimize the inconvenience to 
users of this busy arterial, 
much of the work will be 
performed at night. 

Most of the funding for this 
$800,000 project will be 
provided by contributions 
from the Ladera Ranch 
development, now under 
construction east of the city. 

For more information 
regarding Mission Viejo's 
capital improvement projects, 
visit the city's web site at 
ci.mission-viejo.ca .us. 

City Outlook is a quarterly 
publication of the City of 
Mission Viejo. To submit 

· 'Omments or suggestions, 
please cell 470-305~. 

<DAU Materials contained herein are protected 
by Unllad Slates copyright 1ow-. 

Same Images used M<'MI - obllafned !JOm 
IMSl's MmterCl!ps ond MOSlarPl'lo!= Premium 
lmoge Colleettan, 1895 francbco Blvd. East, 

san Rafael, CA 94901·5506, USA 

Fifth Annual DAWG Walk 
Raises Money for Anim,al Shelter 
The Dedicated Animal Welfare Group 
(DAWG) \·vill hold its fifth annual DAWG 
Walk from 7:30 a.m. until 9:30 a.m. on 
Saturday, September 25, at the Market on the 
Lake, 27762 Vista del Lago in Mission Viejo. 

Th.is annual amble around Lake lvlission Viejo 
benefits the Mission Viejo Animal Shelter and 
features a dog-ovvner look-alike contest and 
prize drav.rings with a chance to ·wm 
theme park tickets, dinners for two, and a 
wide assortment of pet-related 
merchandise and services. 

Grand marshal for this year's 
stroll is a blue merle 
Queensland heeler named 
Blue, who is an alumna of 
the shelter. When found 
abandoned, Blue had been 
hit by a car. Previous surgery apparently 
intended to help her had been unsuccessful, 
leaving her in pain and unable to walk. 
DAWG paid for the orthopedic surgery 
needed to correct the problem. 

DAWG Walk registration forms are available 
at the Mission Viejo Animal Shelter, located at 
28095 Hillcrest, one block south of the Crovvn 
Valley-Marguerite Parkway intersection. A $5 
discount on the $20 entry fee is available to 
those who register in advance at the Pet and 

~ 
Walk Against Drugs 
Opens Red Ribbon Week 
Mission Viejo's eleventh annual Walk Against 
Drugs is set. for Saturday; October 23. Walkers 
will meet at 8:00 a.m. in the Mission Viejo 
High School football stadium, 25025 
Chrisanta Drive, for a pep rally and then 
move east on '):..a Paz Road to Oso Viejo Park 
for a fair. 

Slated to last until noon, the fair will feature 
food, music, game booths, and informational 
displays provided by the Orange County 
Fire Authority and the Orange County 
Sheriff's Department. 

First held in 1989, the Mission Viejo Walk 
Against Drugs coincides with Red Ribbon 
Week, a time set aside for communities 
nationwide to recall the death of federal 
drug agent Enrique Camarena in the line of 
duty and renew their no-tolerance pledges.£l 

Wildlife Faire on Saturday, September lS. at 
the Animal Shelter. 

The DAWG Walk is sponsored by Bi~ Dof. 
Sportswear, the Coach House. El Torito 
Grill, IAMS Company, Med.ix Ambulance 
Service, Mimi's Cafe, r.foming Dove Farm~. 
Six Flags, and VVaste Management of 

Orange County. 

The Mission Viejo Animal 
Sen-ices Center sen-es the 
communities of Mission Viejo 
and Laguna NigueL Its 

purpose is to provide humane 
shelter for lost and homeless 
animals, to offer life-saving 
treatment for animals that are 
injured or ill, and to find homes 
for "orphaned" animals. 

Since the center opened in October 1993. it 
has welcomed and cared for more than 
10,000 lost pets, reuniting some ,.,•ith their 
grateful owners and finding families for 
others who needed new homes. 

For more information about DAWG or the 
upcoming DAWG Walk, call 582-9332.!!. 

Household Hazardous 
Waste Round-up 
Mission Viejo's annual 
Household Hazardous 
Waste Round-up will take 
place between 9:00 a.m. and 

2:00 p.m. on Saturday, 11 
Novem. ber 6, 1999, in the _: 
Unisys Corporation ' : 

I • 

parking lot located at ;;,. 
25725 Jeronimo Road. 

. 
Sponsored jointly by the city and its residential 
waste-hauler, BFI, this convenient drive-through 
event offers Mission Viejo residents an 
opportunity to dispose safely and legally of 
toxic items with a limit of 5 gallons or 125 
pounds per vehicle. 

Participants must show proof that they are 
Mission Viejo residents, should place 
materials to be disposed of in the trunk of 
their vehicle, and are asked to arrive 
between the times indicated below based on 
the first letter of their last name. 

A-I 9:00 a.m. to 10:30 a.m. 
J-Q 10:30 a.m. to noon 
R-Z Noon to 2:00 p.m. 
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City of Mission Viejo 
Office of the City Manager 

October 18, 1999 

FOR IMMEDIATE RELEASE 
Press Release Number: 99-68 

Contact: Karen Wylie, Assistant to the City Manager 
(949) 470-8409 Phone 
(714) 859-1386 Fax Number 

l\tlISSION VIEJO TO OFFER 
HOUSEHOLD HAZARDOUS WASTE COLLECTION DAY 

Thomas R Potocki 
.'lapoc ?:a T,-:r.ror,· 

\\"illiam 5. Craym:: 
Cour.cl .1/emb,-,. 

John Paul • J.P." Lc.:i~sm~ 
Ccurici! Mi::ni,e,, 

Susan Withrow 
Courie! .'tembi?:' 

Daniel P. Joseph 
City .'lart:!pcr 

The City of Mission Viejo is pleased to announce its annual Household Hazardous Waste 

Collection Event. This year's event is scheduled for Saturday, November 6, 1999 from 9:00 a.m. to 

2:00 p.m. at the Unisys Corporation, located at 24725 Jeronimo Road between Alicia Parkway and Los 

Alisos in Mission Viejo. 

There is no charge for this service and all Mission Viejo residents are invited to bring up to 15 

gallons or 125 pounds household hazardous waste such as used motor oil, antifreeze, batteries, paint, 

paint thinner, pesticides, herbicides, pool acids, cleaning supplies and photo chemicals. ,. 

To minimize the potential for a delay, residents are invited to arrive between designated times. 

A-I 9:00 a.m. to 10:30 a.m. 

J-Q 10:30 a.rn. to Noon 

R-Z Noon to 2:00 p.rn. 

For more information, please refer to the notice on BFI trash collection bill, the fall edition of 

City Outlook or call 1-888-PICK-BFL 

25909 Pala • Suite 200 • Mission Viejo, California 92691 
h tt p-J /ww w .Ci.mission-vie Jo.ca.us 

### 

949/470-3051 
FAX 949/859-1386 
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• 
pacific clippings 
poit o!flce box 11789 
aanta ana, cam. 92711 

Mission Viejo News 
Weekly OCT 2 1. 199 
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MISSION VIEJO 
OFFERS HOUSEHOLD 
HAZARDOUS WASTE 

·lv COLLECTION DAY 
·\~The City of Mission Viejo is 
pleased to announce its annual 
Household Hazardous Waste 
Collection Event. This year's 
event is scheduled for Saturday, 
November 6 from 9:00 AM to 2:00 

There is no charge for this 
service, and all Mission Viejo 
residents are invited to bring up 
to 15 gallons or 125 pounds of 
household hazardous waste, 
such as used motor oil, 
antirreeze, batteries, paint, paint 
thinner, peBticides, herbicides, 
pool acids, cleaning supplies and 
photo chemicals. 

To minimize the potential for a 
delay, residents are invited to 
arrive between desiQnated times 
according to first initial of last 
name, as follows: 

PM at the Unisys Corporation, 
located at 24725 Jeronimo Road A-I 9:00 AM lo 10:30 AM; J-Q 
between Alicia Parkway and Los , 1 o:30 AM lo noon; R-Z noon to 
Alisos in Mission Viejo. 2:oo PM . 

.---

For more information, please 
refer to the notice on BFI trash 
collection bill, the fall edition of 
City Outlook, or call (B8B)PICK
BFI. 

-----------~~-·----·--·--·- ---------------·-·····--------·-······ .... 

• 

• 
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:,i, ( . City of Mission Viejo - Volunteer Connection Day Project 

~lli:.(l!l lU!l' X Ulff :i l)J;', • NAH 

/i!l•Ali<'.l!i n:,. rnrt1r,1\1H • i'!IIEI ) 

' · ·~ nlA.!t 0/l.Y • IMr.G,Hi\;IJti 'fi 
; ·1rn a;iY • UAl'liH/Jl..l. ifiM i 

To commemorate Arbor Day, Earth Day, 
National Trail Day and Imagination Celebration 

as one event entitled 

Tierra Nativa'99, 
Celebration of the Native Land 

8:00 an, - 12:00 Planting 
10:00 arn - 1 :00 p111 Festival Activities 

To Volunteer or Sponsorship 
Call (949) 4 70-3064 
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City of .i\'lission Viejo 
Volunteer Connection Day Project 

ticrra ttativa'99 
Saturday,April24, 1999 • 8A.l\11-1PM 

Weather Permitting 
•Volunteer.Planting • 8:00Ai\1- 12NOOT\" • 

• Festival • 10--\},.l - lPJ\1 • 

~/ Sarurda>·· April 2-l- the Cir:'· has planned a day full of acri\'ities. This e\·enr is for the whole famih·. 
no minimum age limit! 

8:00AM - I 2NOON 
1999 3~ • PLANTING g RENOVATION OF OSO CREEK TRAIL Starting 
MIGH1Y OAKS • $1,0CO+ : on the "'·est side of Oso Creek. rolunreers will be planting small tree. natire 
BFI • plants. flmrers, shrubs. painting and scattering seeds. 
Granich Construction • • 
RJAI Design Group • I O:OOAM - I :00 PM • 
Waste Management OC : FESTIVAL & CHILDREN'S ACTIVITIES 
West Coast Arborist : FREE CRAFTS -MISSION VIEJO ACTMTIES COM.\ilITEE 
Wm. V andergeest Landscape • 

: • BOUQUET OF FLOWERS 

~EE • S 100. $999 
:rn Controller Rcparir 

u•!' . ·Jlplc Bagels 
Bone-o Collstrucdoo Inc. 
California Pina Kitchen 
Easterd.iy Janitorial Supply 
Hudy & Harpers Joe. 
Hydro-Scape Produces 
,\lcn·ro·s - lllissioo Viejo 
.\liradc Park. lac. 
Santa ,\largarita Ford 
Sunset Properties 
Target Stores· .\lissioo \"icjo 

SEEDLINGS • $50-$99 

• • • • • 

Take home an arrangement of tulips. 
sunJlowers. and daffodils. 

• • TIERRANATIVANOTECARDS 
• 
• • • • • 

:\lake personalized stationary for 

,hat special person. yourself. 

• • POTATO HEAD 
• • • • • • 

Cherish your O\rn pet potato. 
designed and painted with lo\·e and 
care . 

Claim Jumper • lo & Out Burgers • Wild • 
• • Rh·crs • Waxic 

1999 '!}a,~ 
City of i\lissioo \"iejo 

• Rec. & Commuaity Services Dept. 
• Public Works Department 
• Animal Scrriccs 
• Cultural Am Commime 

• • • 
I 0:30 - I :00 P.M. 

ENTERTAINMENT 
• • STEELY PAN -Listen to the 
• 
• cal~·pso beat oi this steel drum band. 
• 
• • Stor~·telling 
• 
• • Clowns 
• • Heritage Commimc • • Raffle 

• Senior Citiicos Acth·icics Committee • 
,\lissioo \"icjo Actitities Committee • • Balloon :\laking 
roluntm Cenw oi GremrOnnec Count\· • 

•
. CT \-1~1 rch l 1'-i .[UU9. : 

-...&. • ~ -..&... ..... } -~ ·" • 

• • • • • 

• WINDSOCK· Design a colorful 
\1·indsock ro flutter in the air. 

• NATUREMOBILES 
Vse ~-our imagination. to create a 
dangling mobile which mores with 

the wind. 

• Bl'TIERFL Y PEN CJ LS 

Make ~-our own special butterfly 
\,·ith bright ribbon and ~-our 
delightful imagination. 

~ 
I I : 3 OAM BUTIERFLY 
RELEASE 
See the skr filled \1·ith brillianr colored 
butterfly ro help rhe em·ironment. 

SMOKEY THE BEAR 
Take a picture \rith the most famous 

Oso of all. 

FAMILY g GROUP PHOTO 
A special thank rou for all rolunt~er 
p:micipanrs . 

EXHIBITORS 
• CAl"\JYON CREST GARDE.'! CLUB -

Information on progrJms & scn·icts. 

' CITI' OF MV · Kec?ing )"OU informed 
on the hrcSf sm·iccs & programs. Make 
your ou·n llo"·er garden. 

. cm OF MV ANBIAl. SERVICES . 
Come learn about the bm animal 
shelter in South County. 

• CITY OF MV CULTURAL ARTS 
COMM. · Help paint a butterllr 
banner or a tile ior Oympi1d Pzrk. 

• CITY OF MV HERITAGE COMM. -
.-\ peck of the past with information an 
local history & heritage projem. 

• C[TI' OF MV RECREATION, 
FITNESS & TE:NNlS CENTERS · 
Be informed on u·!m·s happening at 
these local facilities . 

• N.P.M COMMUNITI' &SE.\tIOR 
CE.!'ITER - Highligbu of smim & 
programs . 

• 0.C. VESTOR CONTROL DIST. -
Killer bees. fire ants. mosquitoes. and 
orher information on prnJ· crimrs. 

• RMV LA.\tD CONSERVANCY -
Learn hou· to track and make your o1'·n 
·uack cards.· 

• SADDLEBACK VALLEY YMCA· 
Hear about a place far the u·holc 
iamily . 

• WEST COAST ARBORJSTS · 
Lessons on hou· co take care of \·our 
irccs & participate in a special ;aillc . 

For 1\1.ore Information Call (949) 470-3064 
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January 5, 1999 

FOR IMMEDIATE RELEASE 
# 98-12 
Contact Person: Karen \:Vylie, Assistant to the City Manager 
Phone Number: (949) 470-3051 

HOLIDAY TREE COLLECTION SERVICE EXTENDED BY BFI 

Browning-Ferris Industries (BFI) has extended holiday tree collection services in Mission 
Viejo through Friday,. January 15, 1999. Holiday trees should be placed out at the curb 
for pick up on your regular trash collection day. Trees over 6 feet need to be cut in half 
and should be free of ornaments and the tree stand. Flocked and fake holiday trees will 
be collected when a bulk.-y item pick up is scheduled with BFI. Flocked trees are not 
recyclable but they may be cut and placed in the large blue trash container. 

To dispose of a holiday tree after January 15, 1999, place the cut up tree in either the 
large blue trash container or the green waste recycling container. 

For more information or to schedule a bulky item pickup, contact BFI at 1-888-742-5234. 

### 

•, .~. 
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Thomas R. Potock: 
Na!!O, P,a T ,·m:io,-,· City of Mission Viejo 

_......, __________________ _,_ ____ \\"illiam 5. Cray:rai, 

January 22, 1999 

FOR IMMEDIATE RELEASE 
#99-5 

Office of the City Manager John Pat:! ··J.P."" Lcd~s:7',~ 
Cowr:1.1/emoc,-

Susan \\"ithro\\' 
Caund/:l!em~ 

Daniel P. JOScph 
Cily Manaf}(?r 

Contact: Keith Rattay, Manager of Maintenance Services, (949) 470-3056 
Karen Wylie, Assistant to the City Manager, (949) 470-3051 

CITY OF MISSION VIEJO'S TIERRA NATIVA 
WINS STATE SPECIAL EVENT AWARD 

The City of Mission Viejo's Tierra Nativa will soon be honored with the 1998 

State Merit Award for Special Events by the California Park and Recreation 

Society. This event is held annually in April to plant along the Oso Creek Trail 

and is the city's celebration of Volunteer Connection Day, Earth Day, Arbor Day, 

Imagination Celebration, and Trails Day. 

., 
-~ . 

Keith Rattay, Manager ·of Maintenance Services will accept the award on behalf 

of.the City at the California Parks and Recreation Society's Annual Conference in 

February 1999. 

25909 Pala • Suite 200 • Mission Viejo, California 92691 
http-J/www.ci.mission-viejo.ca.us 
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949/4i0-3051 
FAX 949/859-1386 
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City of Mission Viejo 
Recreation and Community Services Department 

PRESS RELEASE 

April 22, 1999 

FOR IMMEDIATE RELEASE #99-27 

Contact: Virginia Nonaca Chavez, Community Services Coordinator 
(949) 470-3072 Office (949) 581-0795 Fax 
E-mail: vchavezt@mission-viejo.com 

Tierra N ativa ' 99 Celebration 

S:ie:-ri ~I. duttenield 
.'>lc;,or 

Thomas R. Potocki , · \ 
:llr:yor Pro T r:mpor,, ! 

William S. Cra~uait / 
Caum:il Nemb..>r 

John Paul • J.P:· Ledtsrna 
Council :\/ember 

Susan Withrow 
Council Member 

Over 450 volunteers have pre-registered to participate in this year's Tierra Nativa' 99 

Celebration on Saturday, April 24, 1999 from 8:00 AM-1:00 PM. The following is a 

schedule of events and special highlights for the day: 

8:00 AM - Noon 

10:00 AM - 1:00 PM 

10:30 AM - 1 :00 PM 

11:00 AM - 11:30 AM 

11:30AM 

Shovel Aerobics and the planting of Oso Creek Trail 

Festival Booths with crafts, envirorunental groups, and 
entertainment 

Steely Pan Steel Drum Band 

Storytellers - Debra Weller and Bathgate Elementary 
School Storytellers 

Bunerfly Release - Butterfly Poem 

-MORE-

/ 

25909 Pala • Suite 200 • Mi5.5ion Viejo, California 92691 
http1/www.c:i.mission-viejo.ca.us 

949/470-3061 
FAX 949/581-0795 
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• ~•~•c•n Cl1annel 31 
Sunday Tuesday Wednesday Thursday Friday Saturday 

. ·- -·· ... ----·--·-···-- ----------·--·-·i--------=--=-r---------,=--=-,-------_.::==---.-------..::...---..--------..:=-----, 
Monday 

26 27 28 29 30 1 2 
4:00p Am,dcc.m Cinem• N 4:00p Amcrinn Cinema l<I 
S:001' llif/1 rorformann: ftnmo 5:00p Hit1• P<rformrne<> llomo 

. . .. S:lOp F .. uth C.fo "6 5:JOp Earth Ufo t6 
.. ·· ::· · 6:00p N••y/Marine Corp. Newo 6:00p Nav)•/M•rine Corp. News 

6:30p lieut Break Cal< 119 6:JOr Hoorl Break Cafe f19 
7:00p /.IVTV Nowo 7:00p MVTV Now• 

~ : : 
·. : \' 

7:30p Animol Hou.. 7:30p Anim•f Houoc, 
·· 8:00p F.•c,yt<,dy i, ,n Arli51 18 8:00p Ev «)h>dy i, an Attht 28 

8:JOJ, 1101.A O.C. 10 8:JOp 1101.A O.C. 10 
9:00p Projoo Wire Out 9:00p Project W lpe 0.11 
9:JOp Cro1vlnttOld In America -:i... 9:JOp C:,nwingOld In A mcrlca n,,. 

------------:-1·-----------:-·1-----------,-1·-----------1-------a----::l--'---=------.......;-1----=----=-------'-I 

3 4 5 6 7 8 9 
HXJp MVTV Nows 4:IXJr MVTV Nowo 4:00r Mu•t•nl'l' in Molinn 4:00p Mu•tmi;, in /,lotion HXlp Mu&1,nl7' In Motion 4:00p Amrrian Cinema N 4:00p Ameriein Cinrma #4 
4·30p Anim,1111111&0 l:JOr Anim,l lluu•e 4:JOp EJJth Revc,led 24/25 4:30p Earth Rev,,lccl 24/2S 4:30p Earth Rcv .. lrd 24/25 S:OOp llir,h Pttlorm•n«> Hom• 5:00p !lift, l'<rlorm•nc,, llom• 
S.O!lp Cro•• & Fl•m• S:OOp Mission Vi,-jo City Council 5:JOp Action Q Aliso October S:JO\, Aciion Q Ali,., O..~ol><r S:JOp A cl ion e AlillO Oc1obc, S:30p Eorth C..fo 16 S::IOp Earth Cif< IJII 
5:Jltrllum,n Coor•phy M«ring 6:llOpCityT•lkOCFA 'Al 6:00pCityT,lkOCFA ,,{ 6:00pCllyTalkOCFA K' 6:00pN,vy/MulnoCorp. Now, 6:00pNavy/MulncCorp.New, 
6:ci.~, Livinr, Lifo 6:JOp IW MD Hn.udou1 W ul~ 6:30p 1W MD Huar,kmo W ••lc1>'j- 6:JOp IW MD lhzardoue W 11t•'T' 6:30p Hout Orc•k C,lo 119 6:30p ll,u1 Brook ufo 119 
6:JOp Tho Mi"6i111; I.ink 7:00p MVTV News 7:00p MVTV N•w• 7:00p MVTV Nows 7:00p MVTV New, 7:00p MVTV New, 
7:IJOp Sh<ngth lnr Tod,y ?:JOp Anim,l llou•• 7:30p Anim,I 110115< 7:JO\, Animal llou&<> f 7:30p Anim,1 llour;c ?:JO\, Anlma1110111e 
7:JO\• C11is• & fl•n•• 8:00pc, .. , Re,cydo !\ 8:00pc, .. , Rccyde ~ 8:00pCra&S Recycle 8:00p Evoryl,o<ly is an Arliot 28 8:00p F.verybody is an Ar1iot l8 
~:OOp llum•n C.eoi;,•pl,y 8:30\1 Di,blo Heat 8:Jll), Dialilo Heat B:JOp Di.bin lloal 8:JOp IIOLA O.C. 10 8:30p IIOLA O.C. 10 
8.:lllj, Liv in 1: l.ifo 9.00p F.1hioi In Arncrlc, 12 9:00p Eth lo, in Amoclco r2 9:(l(lp E1hirn in t\merica 12 9.00p Ptoj<<I Wipe Out 9:00p l'cojm W i1'< Olrt 
V.OOp Th~ Mi .. in1: I.ink IO:IXJp Food Kulos 10:00p Food Kuh:• 10:00p Food Ku loo 9:JOr Crowing Old In Arnoria 12,,. 9:JOp CruwingOld In America 1:i..,. 

--·-·---·-------1-------------1-~-------·--·l--'----------ll-___;,----------l·-.:.....--..::...------'al--'---=-------'-I 

10 11 12 13 14 15 16 
4:11(/pMVlV Nl'w> 
4:l!tp Anim,111011,0 
S.OOp Cr11•• & Flame 
S:JI~• llnm•n C..•nr,rl1y 
6:IJOi> u,, jni; Lile 
6:JllpThe Mi .. i11glink 
7:00p Suenr,th lur Tod•y 
7:JOp Cro,<s & Fl,m e 
8:00p llum,n Ccoi;raphy 
8:30p I.iv inr, l.ilc 
Y:OOp The ~li0<in1; Link 

4:IJOi• MVTV Nr.wo 
4:JOp Anhnal llnutiic 
S:OOp Mission Virjn Cily Cnuncil 

Me~ting 

~:OOp M11•••n111 In Motion 
4:30p EorU, Rovulcd 24/15 
5:JOp Aclion e All&o Octol,cr 
6:00p City Talk OCFA 
6:30p 1W MD Hau,dauo W u1e-\¥ 
7:00pMVTV Ncwo 
7:JOp Anim,l llou&e 
s,00pcr .. , R..:yde ~ 
8:JOp Di•blo lleot 
9:00p Ethic, in Arncri<> #2 
10:00p food Ruko 

4:00p Must•mr,'I in Molion 
4:JOp Eard, Reve•lcd H/2S 
S:JOp Action e Aliso Oc1oh,r 
6:00p Ci1yT•lk OCFA II 
6:JOp IW MD Har•rdou1 W ut....,._ 
7:00p MVTV New, 
7:30p Animal Hnuoc DI. 
8:00p era .. Recycle ,r-
8:JOp Dbblu Hell 
9:00p Ethia, In Am<ri<• #2 
10:IJOi• Food Kul"" 

17 18 19 20 
~.IJOi, MVTV News (:OOp MVTV NclY• 4:00p Mus1,ni;i; in Motion 
~:30p Animal llousc 4:30p Animal llouso 4:JOp Earth Rev .. tcd 24/25 
5:00pCrr ... tc fl•m• S.OOpMisolon Viejo City Council S:30pAc1ion e AliliOOctooor 
5:lOp llunun Coc11ophy Mrcting 6:00pCityT•lk OCFA !'Al 
6.00r l.i•lngl.i!e 6:30p IWMDHu..,douo W Hl"(J" 
6:JOp The Mi51iln~ I.ink 7:00p MVTV News 
7:00p Slrmglh for Today 7:30p Animal House Jf 
7:JOp Cm"' t, flame 8,00pCrus Rc,cyde 
8:(Xlp llumon Cco1;uphy 8:30p Di,blo Meat 
8:JOpl.i1·i11gl.ile 9:00l'Ed,la;in Amcrl<•n 
_9._0llt-'-• T_h_,_• _~_1;_,._ir_,g_L_,_,._k ____ ,t------------ 10:00p food Rules 

4:00p Muo1an1,9 in Mglion 
4:30p Ear1.h Revuled 24/25 
S:30p Aclinn e Alioo October 
6:00p City Talk OCFA 
6:30p IW MD l11urdou1 W .. ,...fr. 
1:00p MVTV Now• 
7:30p A11im•I HouO<l 
8:00p Crm R..-yde ',{ 
8:JO., Dhblo llc•I -V-
9:00p Ethim in Amorlu ,1 
IO.OOp Food R u k• 

4:IJOi> Mu1Un!l'I In Mo•lnn 
4:30p E..rU, Revealed 24/25 
S:Jllp Action Iii Aliso Oc1ol>cr 
6:0I~• City T,lk OCPA 
6:J!Jp IW MD H•urdou1 W ••••+ 
7:00p MVTV News 
7:30p Animal HouO<! _W 
8:00p Cnn R «ydo 17" 
8:JOp Di,blo He,t 
9.00p Ed1l<1i in Amorin '2 
10:IJOi, food l!ulN 

21 

4:00p An,trlan Cinoma If.I 4:00p An1eriC1n Cin•m• 14 
5:00p 11;11, rrrformanro llnme 5:00p lligh re,lormane<> llomc 
5:JOJ, E..clh C.le 16 5:30)' Eorth C,lo 16 
6:00p N•vy/Muino Corp. Now• 6:00p N 1vy/M>rlnc Corp. Nowo 
6:JOp lle,rt llroak C.,fe 119 6:JOr lk•rl Orc,k C..fe t19 
7:00p MVTV New, 7:00p MVTV New a 
7:Jll), Anlmal llou•e 7:JOp Anim•I Uou~ 
8:00p Everybody tun Artis1 28 8:00p Everybody is u, Arli•I 28 
8:JOp HOtA OC. IO 8:JO\> 1101.A O.C. 10 
9:00p r,ojc.-<1 IV lpc O..t 9:00p Projro IV ipc Oul 
9:JOpCrowingOld In AmericJ 1:i.,,. 9:30pCrowingOld In Amcrla 11,,. 

22 23 
1:00p Mu"ani;i in Mollon 4:00p American Cinem• 1-1 4:00p American Cinem• H 
4:30p Earth Kovcaled 24/15 S:OOp Hi!#> Perform on« Home 5:00p High l'erform,nre Home 
S:JOp Acliori G Alloo Oclobc,r S:J()I' Eard, C,fo #6 5:JO\, E-11!1 C.fe r6 
6:00p Clly Tolk OCFA ,A 6:00p N1vy/M1rine Corp. N•w• 6:00p N.vy/M•rinc Corp. Ncwo 
6:30p IW MD llu.udouo \Y .. ,.....,_ 6:JO\• Hurt Dre1k C.fo #19 6:JOp lte111 llte,k C•fe 119 
7.IJOp MVTV New, 7:00p MVTV New, 7:00p MVTV Ncwe 
7:JOp Anlm•l llouse !J 7:JOp Anim,I House 7:30p Anirn,l llou!l<! 
8:00pCr1 .. Rc,cycle ,r 8:0llp Eveiyl-,dy is an Artiot 28 8:00p Everyl,ody is an Arlist 28 
8:J-Op Diablo lfe>t 8:JO\• IIOLA O.C. 10 B:30p 1101.A O.C. 10 
9:0llp Eth i<3 ii• Am eriu 12 9:00p P,oj e<1 W Ir< Ou I 9:00p ProJ oct W Ip,, Ou I 
LO:OOp Food Rulo,; 9:JOpCrowingOld In Amerio fl,,. 9:JOpCrowincOtd In An,e,ico ,:i..,. 

24 25 26 27 28 29 30 
4:00p MVTV N•w• 4:00p MVTV Nows 4:00p Mu•t•ni;, In Motion 4:00p Musl•11!," in Motion 4:00p Mu•l•ntll' in Motion 4:00p Anaric:an Cinema 14 4:00p Amerlc:an Cinem• .11,1 
4:JDj, Anlm•I """"" 4:30i, Anim ,I lion•• 4:30p Earlh Revealed 24/15 4:JOp Eanh Revo,led l4/2S 4:JOr Eulh Revulod 24/25 5:00p lli£ti l'crlorm•nni Homo S:OOt• 111111 Performanro llomc 
5:00p Cro•• & Flome S:OOp Mlsslo11 Viejo Ci1y Council S:lOp Action O Aliso (Mob<, 5:JOp A<1ion e Ali.., October S:JOp Aclion@ Ali"" O:tober S:30p Ea,1h Cafo fo 5:30p Eord, Cafo 16 
S:Jllp llum,n C.s,orarhr Meeting 6:00pCilyT•lk OCFA ,/. 6:IJOi> City Talk OCFA 6:00p City T,lk OCFA ,6:00p Navy/Muino Corp. Newo 6:00p Navy/Muine Corp. N•••• 
6:00p l,ivlng I.lie 6:JOp IW MD llazardouo W aot<l'~ 6:JOp IWMD lburdoua W UI<! :t,_ 6:JOp IW MD H11.udo110 W Hie~ 6:JC!f, lloul Dro•k C:..fo 119 6:30i, tlr>rl Ore,k Cal, 119 
6:Jltp1'ho M,,..,lnK Lin~ 7:00p MVTV New• 7:()(~, MVTV Newo 7:00p MVTV Newt 7:0llp MVTV New, 7:00p MVTV Nrwo 
7:0(lp51rc111;ll1 for Tud,y 7:30i, Anlm ,I Hou.. ~ 7:30p Animal lluuoc 7:.}0p Animal llouJC ..k} 7:30p Animal llou,o 7:JOp Anim•l llnn•• 
7:J(~, cro .. & Fl,rn,o S:OOpCrn, Recyclo -,,;;- 6:IJOi, c,u, R«")'dt ~ 8.00pC,a .. K«yde '77 8:00p Eve,yt<,dy la ,n Artial 28 9:00t• Everybody ia •n Arti,1 28 
8:0(tj, llunun C.-oi;raphy 8:30i, Dlol,lo llc•t H:JOp Di,hlo llcat "VJ" 8:30p Di,blo Heal 8:JOp It OLA O.C. 10 8:JOp HOI.A 0.C. 10 
8:30p Living Lile 9:IJOi, E1hi<li in Amcrico 12 9:00p E1hfa1 in Amorlco J2 9:00p EU,toi In A mer lea r2 9.:00p l'rojl"<I Wit"' O.,t 9:00p l'r<>j«I Wire O.,t 
9_:00_;,r_T __ 1_,c_~_l_i,-;_l11..::g_L_i,_,k _____ 

1 
_____________ 

1
_io_._OOp..::...F_'o_rn_l_l!_u_l_c• ______ -I-IO_,OOf....;.'_F_o_od_l!_u_l_es _______ 

1
_10_:_IJOi..::...• F_o_od_K_,_,l_cs ______ +9-:_JOp..:....C_,o_w_i_n.:;.g_Ol_d_tn_A_rn_o_,_ica_1_:i.,,.'-!·9-,JO\-'-•-C_,,_,,_w_in_g:;,_O_ld_ln_A_m_•_ll_ca_rl,,.~ 

4:00f, ~IVTV Now, 
4:JOp t\nin10l lfm150 
5:00i•Cco1& & Fl,me 
:;,.:io,, lfum111 Coor>phy 
6:00p l.i,• ini; l.ilc 
6:JOI' 1110 Missing Link 
7:00p:!,rcni;th forTochy 
7:JD~• C.to,s t· ..... ,n,v 
8:l)(lp Ito m i;r•ph y 
8:JOp I.iv in, 
9:00pTh• Mi,:,;mr, Link 

31 1 •. 2 ,.. ··.. 3 4 ; 5 6 

-----·'------------~------------~-----------..._------------~------------~------------· 
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MVTV Community Notices 

Order # 

1 IA 
2 1B 
3 IC 
4 ID 
5 IE 
6 IF 
7 lG 
8 1H 
9 IJ 
10 lK 
11 IM 
12 IN 
13 10 
14 lP 
15 IQ 
16 IR 
15 IS 
16 1T 
17 lUl 
18 IV 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

1W 
lX 
IY 
lZ 
2E 
10 
2A 
26 
2C 
2D 
2F 
2G 
3A 
3B 
3C 
3D 
3E 
3F 
3G 
3H 
3I 
3J 
3K 
2H 

Name of Notice 
MVTV Station ID 

Week Ending 1/16/99 

Come VISit the M.V. Library 
Report Fire Ants 
Hospice family care 
Modjeska House 
MVTV News " Got a story?" 
Graffiti Hotline 
Activity Clubs 
MVTV Community Notice Charges 
MVTV Phone Number For Wo 
MVTV Greeting Promo 
NARFE 
MV Animal Shelter 
Saddlel?ack Community Outreach 
Dayle Macintosh center for the disabled 
Disabled Vets 
Lions Oub 
Daughter's of the American Revolution 
MVTV Public Access station ID ( Animation) 
MV Fine Arts 
Grandparenting Today 
AFS 
Council Meeting Notice 
Council Meeting Replay 
Food Rules 
MV1V station ID Global 
MVTV Programming Sched Sun/Mon 4-7 
MVTV Programming Sched Sun/Mon?-10 
MV1V Programming Sched Tues-Sat 4-7 
MVTV Programming Sched Tues-Sat 7-10 
Llbrary Volunteers 
YMCA Pancake Breakfast 
Elks Members 
The Byte Brothe.rs 
Elks Bingo 
Bower Automotive 1 
Bower Automotive 2 
Elks Police & Fire Appreciation 
Alicia Village 
Elks Old Timers Night 
Chrisfuas Tree Pick up*
Library Auction 
Underwater Archaeology 
Mission Viejo Community Calender January 

Items in Blue are new or updated ads 
Graphics YTD: 103 Month: 18 Current: 42 New: 8 
Item in green has been Fixed 

Start Date 
12/4/98 
12/4/98 
12/27/98 
11/24/97 
6/11/98 
4/1/97 
1/1/99 
3/17/98 

4/5/98 

7 /1/98 
7 /1/98 
1/1/99 
7/21/98 
9/27 /98 
1/5/97 

7/27/97 
8/1/97 
7 /24/98 
1/5/97 
1/4/99 
1/4/99 
1/4/99 
1/4/99 
1/4/99 
1/9/99 
4/19/98 
12/19/97 
5/20/98 
7/31/98 
7/31/96 
1/4/99 
1/4/99 
1/9/99 
1/9/99 
1/9/99 
1/9/99 
1/9/99 

End Date 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None· 
None 
None 
None 
None 
1/16/99 
4/19/99 
3/19/99 
5/20/99 
1/31/99 
1/31/99 
1/16/99 
4/4/99 
1/19/99 
1/15/99 
1/30/99 
1/29/99 
2/1/99 

0 

• 
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MVTV Community Notices 

Order # 

1 lA 
2 1B 
3 lC 
4 10 
5 lE 
6 lF 
7 lG 
8 lH 
9 lJ 
10 lK 
11 11 
12 lM 
13 lN 
14 10 
15 lP 
16 lQ 
17 lR 
18 15 
19 lT 
20 lUl 
21 IV 
22 lW 
23 lX 
24 lY 
25 12 
26 2E 
27 lU 
28 2A 
29 2B 
30 2C 
31 2D 
32 2F 
33 2G 
34 2H 
35 3A 
36 3B 
37 3C 
38 3D 
39 3E 
40 3G 
41 3H 
42 3J 
43 3K 

Name of Notice 
MVTV Station ID 

Week Ending 1/23/99 

Come \lisit the MV Library 
Report Fire Ants 
Hospice family care 
Modjeska House 
MVTV News '' Got a story?" ( Animation ) 
Graffiti Hotline 
Activity Clubs 
MVTV Community Notice Charges 
MVTV Phone Number For Info 
Household Waste ~ 
MVTV Greeting Promo 
NARFE 
MV An.i.rnal Shelter 
Saddleback Conununity Outreach 
Dayle Macintosh center for the disabled 
Disabled Vets 
lions Club 
Daughter's of the American Revolution 
MVTV Public Access station ID ( Animation) 
MY Fine Arts 
Grandparenting Today 
AFS 
Council Meeting Notice 
Council Meeting Replay 
Food Rules ( Animation ) 
MVrV station ID Global 
MVIV Programming Sched Sun/Mon 4-7 
MVTV Programming Sched Sun/Mon 7-10 
MVTV Programming Sched Tues-Sat 4-7 
MVTV Programming Sched Tues-Sat 7-10 
Library Volunteers 
YMCA Pancake Breakfast 
Community Calender January 
Elks Members 
The Byte Brothers 
Elks Bingo 
Bower Automotive 1 
Bower Automotive 2 
Alida Village 
Elks Old Tuners Night 
Library Auction 
Underwater Archaeology 

Items in Blue are new or updated ads 
Graphics YTD: 107 Month: 22 Current: -13 New: 4 

Start Date 
12/4/98 
12/4/98 
12/27 /98 
11/24/97 
6/11/98 
1/16/99 
1/1/99 
3/17/98 

4/5/98 
1/16/99 

7/1/98 
7/1/98 
1/1/99 
7/21/98 
9/27/98 
1/5/97 

7/27/97 
8/1/97 
1/16/99 
1/5/97 
1/4/99 
1/4/99 
1/4/99 
1/4/99 
1/4/99 
1/9/99 
1/16/99 
4/19/98 
12/19/97 
5/20/98 
7/31/98 
7/31/98 
1/4/99 
1/9/99 
1/9/99 
1/9/99 

End Date 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None· 
None 
None 
None 
None 
None 
1/16/99 
2/1/99 
4/19/99 
3/19/99 
5/20/99 
1/31/99 
1/31/99 
4/4/99 
1/19/99 
1/30/99 
1/29/99 
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MVTV Community Notices 

Order 
l 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
n 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
46 
48 
49 
so 
51 
52 
53 
54 

55 

" " 
1A 
1B 
1C 
1D 
1E 
lf 
1G 
1H 
1] 
lK 
1L 
lM 
1N 
10 
lP 
1Q 
1R 
15 
1T 
1U1 
1V 
1W 
lX 
lY 
lZ 
2E 
1U 
3A 
3C 
2A 
2B 
2C 
20 
2F 
2H 
2H 
3G 
3F 
31 
3K 
3L 
3M 
3N 
30 
3P 
3Q 
3R 
4A 
4B 
4C 
4D 
4E 
4F 
4G 
4H 

Name of Notice 
MVfV Station ID 

Week Ending 3/28/99 

Come Visit the M.V. Library 
Report Fire Ants 
Hospice family care 
Modjeska House 
MVTV News" Got a story?" (Animation) 
Graffiti Hotline 
Activity Oubs 
MVTV Community Notice Charges 
M\TIV Phone Number For lnfo 
Household Waste ~ 
MVTV Greeting Promo 
NARFE 
MV Animal Shelter 
Saddleback Community Outreach 
Dayle Macintosh center for the disabled 
Disabled Vets 
Lions Oµb 
Daughter's of the American Revolution 
MVTV Public Access station ID ( Animation) 
MV Fine Arts 
Grandparenting Today 
AFS 
Council Meeting Notice 
Council Meeting Replay 
Food Rules ( Arumation ) 
MVTV station ID Global 
Elks Members 
Elks Bingo 
MVTV Programming Sched Sun/Mon 4-7 
MVTV Programming Sched Sun/Mon 7-10 
MVTV Prograrrurting Sched Tues-Sat 4-7 
MVTV Programming Sched Tues-Sat 7-10 
Library Volunteers 
Community Calendar February PG 1 
Community Calendar February PG 2 
Alicia Village 
Elles Officers 
SVUSD 
Youth Fair 
Lifeguard 
CMV JOBI {Life Guard) 
CMV JOB2 (Dept Asst.) 
CMV JOB3 (Lib Page) 
CMV JOS4 (Animal Officer) 
CMV JOBS (Library Derk) 
CMV JOB6 (Com. Service Aide) 
SVUSD Bingo 
YMCA Spring Break 
Bahai Art Contest #1 
Bahai An Contest #2 
Bahai Art Contest #3 
Tour d'Olympiad 
SVUSD Recreation 
Tierra Nativa 'Jb 

Items in Blue are new or updated ads 
Graphics YID: 147 Month: 21 Current: 35 New: 10 

Start Date 
12/4/98 
12/4/98 
12/27 /98 
11/24/97 
6/11/98 
1/16/99 
1/1/99 
3/17/98 

4/5/98 
1/16/99 

7/1/98 
7/1/98 
1/1/99 
7 /21/98 
9/27/98 
1/5/97 

7/27/97 
8/1/97 
1/16/99 
1/5/97 
4/19/98 
5/20/98 
2/28/99 
2/28/99 
2/28/99 
2/28/99 
1/4/99 
2/28/99 
2/28/99 
1/4/99 
3/7/99 
2/4/99 
2/4/99 
2/8/99 
2/8/99 
2/9/99 
3/10/99 
3/10/99 
3/10/99 
3/10/99 
1 /24/99 
3/7/99 
3/19/99 
3/19/99 
3/19/99 
3/19/99 
3/19/99 
3/19/99 

End Date 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
None 
4/19/99 
5/20/99 
4/1/99 
4/1 /99 
4/1/99 
4/1/99 . 
None 
4/1/99 
4/1/99 
4/4/99 
4/3/99 
3/21/99 
4/24/99 
3/31/99 
3/19/99 
3/25/99 
3/31/99 
4/5/99 
3/31/99 
3/31/99 
None 
4/9/99 
3/31/99 
3/31/99 
3/31/99 
4/12/99 
3/26/99 
4/24/99 
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MVTV Community Notices 
Week Ending 4/4/99 

• Order # Name of Notice Start Date End Date 
1 lA MVTV Station ID 12/4/98 None 
2 1B Come Visit the M. V. Library 12/4/9S None 
3 1C Report Fire Ants 12/27/98 None 
4 1D Hospice family care 11/24/97 None 
5 lE Modjeska House 6/11/98 None 
6 1F MVTV News" Got a story?" (Animation) 1/16/99 None 
7 1G Graffiti Hotline 1/1/99 None 
8 1H Activity Oubs 3/17/9S None 
9 1J MVTV Community Notice Charges None 
10 1K MVTV Phone Number For Info 4/5/98 None 
11 lL Household Wast~ 1/16/99 None 
12 IM MVTV Greeting Promo None 
13 lN NARFE None 
14 10 MV Animal Shelter None 
15 1P Saddleback Community Outreach 7/1/98 None 
16 1Q Dayle Macintosh center for the disabled 7 /1/98 None 
17 1R Disabled Vets 1/1/99 None 
18 1S Lions Oub 7/21/98 None 
19 1T Daughter's of the American Revolution 9/27/98 None 
20 lUl MVTV Public Access station ID { Animation) 1/5/97 None 
21 1V MV Fine Arts None 
22 1W Grandparenting Today None 
23 lX AFS None 
24 lY Council Meeting Notice 7/27/97 None 
25 1Z Council Meeting Replay 8/1/97 None 
26 2E Food Rules ( Animation ) 1/16/99 None 
27 1U MVTV station ID Global 1/5/97 None 
28 1B Elks Members 4/19/98 4/19/99 
29 1C Elks Bingo 5/20/98 5/20/99 
30 1D Norman P. Murray "Speak your language" 3/27/99 ~one 
31 2A MVTV Programming Sched Sun/Mon 4-7 2/28/99 4/1/99 
32 2B MVTV Programming Sched Sun/Mon 7-10 2/28/99 4/1/99 
33 2C MVTV Programming Sched Tues-Sat 4-7 2/2B/99 4/1/99 
34 2D MVTV Programming Sched Tues-Sat 7-10 2/28/99 4/1/99 
35 2F Library Volunteers 1/4/99 None 
36 2H Community Calendar April PG 1 3/27/99 5/1/99 
37 2H Community Calendar April PG 2 3/27/99 5/1/99 
38 3G Alida Village 1/4/99 4/4/99 
39 3F Elks Officers 3/7/99 4/3/99 
40 3K Youth Fair 2/4/99 4/24/99 
41 3L Lifeguard 2/8/99 3/31/99 
42 3M CMV JOB1 (Life Guard) 2/8/99 3/19/99 
43 30 CMV JOB3 (Lib Page) 3/10/99 3/31/99 
44 3P CMV JOB4 (Animal Officer) 3/10/99 4/5/99 
45 3Q CMV JOBS (Library Clerk) 3/10/99 3/31/99 
46 3R CMV JOB6 (Com. Service Aide) 3/10/99 3/31/99 
47 35 Pac Bell/BFI Phone Book Recycle~ 3/27/99 5/5/99 
48 4A SVUSD Bingo 1/24/99 None 
49 46 YMCA Sprin~ Break 3/7/99 4/9/99 
50 4F Tour d'Olympiad 3/19/99 4/12/99 
51 4G SVUSD Recreation 3/19/99 4/9/99 
52 4H Tierra Nativa 3/19/99 4/24/99 
53 41 library Book Sale 3/27/99 4/10/99 
54 4J Killian Olurch Casino Night 3/27/99 4/24/99 • 55 4K Christian Fellowship 3/27/99 4/4./99 
56 4L Norman P. Murray "Stroke info" 3/27/99 4/20/99 
57 4M Non:nan P. Murray "Long Term Care" 3/27/99 4/21/99 
58 4N Norman P. Murray "International Day" 3/27/99 4/21/99 
Items in Blue are new or updated ads 
Graphics YrD: 161 Month: 1-!: Current: 5S New: 14 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF NEWPORT BEACH 
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Recyclable materials then fall into huge storage containers. 

When the containers are full. the recyclables are hydraulically 

pushed onto another conveyor that sends them into a baler. 

Once baled, the materials become commodities that are 

shipped into the world marketplace where they are used to 

, make new products. 

Old cardboard becomes new boxboard; old newspapers are 

returned for reuse at the LA Times and Orange County 

· Register; aluminum becomes new beverage containers: plastics , 

are processed.into carpet and made into fiberglass: and steel is 

' · ;, used for _Qew cars, refrigerators and steel cans . 
. _ ,-

\ 

I 

'· 

0 

) 

• 
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· : R E · ·c · ; · _ c L . 1 -· t ~ ~: · · G. -· · ~- ">~ 
. . . . . . . . ··.~ 

• " • Know what's recyclable ' 
Newspaper; mixed paper (scrap paper, junk 
mail. cartons, etc.), cardboard, glass. plastic, 
metals and yard wastes are all recyclable. 

" 
• Keep recyclable materials dry. Recyclable 

materials become unmarketable when 
contaminated with food wastes, animal 
wastes, yard wastes and other wet wastes. 

" 
. 

• Use your in sink garbage disposal for disposal ~ 

of food wastes. 

e ~ 
• Use a plastic bag for any wet wastes, diapers 

~-
and animal wastes that .YOU put in your trash. ij 

Bagging wet wastes helps keep recyclable 
.., 

materials dry and marketable. !t ~:\; 
! 

C, • Tie your newspapers in bundles. ~-
~ 

C, 
·; 

• Put your yard wastes in a plastic bag . 

~ CD 
. 

• Scrape/rinse glass, plastics, aluminum cans 
~~ and other metals that you put in your trash. ~ 

I 

Cleari recyclable materials increase their 

~ LlJ marketability. 
> ' 

<{ G I V) • Don't mix wet wastes with recyclable materials. 

0 Contaminated recyclable materials usually end 
z up in a landfill. 
<{ 

G LL • Don't put hazardous wastes in your trash. u_ 

0 Paints, oils, pesticides, home cleaning products, 

er:: car batteries, etc. are all considered to be 
<{ 
UJ 

hazardous wastes and require special disposal. 

I- Call the County of Orange at (714) 834-6752 
( 

UJ for the location of the nearest household \ 
:· "V) hazardous waste collection center: 

<{ 
UJ Call the City of Newport Beach at (949) 644-3066 
_J ~-
CL for all other refuse related questions. ~~ 

C 
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17111 
Nlt:IICJI .S -- s1....:nm 

llllACII Ill.Vil t 
N 

NllWIOKI' UllAl.:11 
,•AC:!FIC COAST IIWY 

IIOUHS OF' QPgRA'l'ION: 
9AM to .IPM 

'l'UESDA Y - SA'l'U IUJAY 
Closed on rniny days and 

holidnys 

----

:\ . . . ·: .. COMPOSTING. &:'° . . . .·. ~' 

· GRASSCYCLING ! . . 
. . l 

.r-rn -,:~.f,'t,'~,~~~4' 

Compost consists of decomposed organic 
wastes that arc ecologically recycled as a 
soil conditioner. In addition 10 air and 
water, carbon derived from newspaper, 
leaves, and twigs and nitrogen original ing 
from manure, grass clippings, and kild1cn 

--. .. wastes arc key ingredients for n111ricn1-
rich compost. Compost is beneficial be

cause not only docs ii improve tJ1csoil f cnility and air and 
water movement in soil hut also saves landfill space and 
costs by recycling yard and kitchen wastes. 

Gn1sscycling is the 11a111r.1l recycling of grass by lcaviug 
clippings 011 the lawn when mowing. Nu1rie111s such as 
nitrogen rclc.1scd from the dcco111posi1ion of grass clip
pings increase 1hc biological activity near the soil sur
face, resulting in a healthier-looking lawn. Through 
gnL~scycling, the need for fertilizers decreases aml yard 
waslc is recycled aml diverted from landfills. 

Visit the Oasis Senior Citizen Center localed at 51h and 
Marguerite Avenues in Corona del Mar to view ac1ive 
rnmpos1 displays ntul to ohtai11 helpful lips 011 crca1ing 
your own backyanl compost fnfonnalivc brochures 011 
composting and grnsscycling arc available at 1hc cc111cr. 

INFO PHONE NUMB2RS 
• 'I' ,I ,,,,,,.?.. ,: .. ~ ' ,., ... ~ . .,. _. .. :., ... ,, " ~(.-~ 

0 l'HINTEI> ON RECYCif)i•/\1'1:ll 

·INFORMATION·· 
... ,.,~ !I,; 
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• . • • l· . • 

REFUSB ·coLLECTIOW • . . . 
. .~ . 

The following regulations should be observed in 
order lo help us continue to provide you with 
high quality, efficient municipill refuse service. 

Hdusc is rnlk>eteJ once each week. 

Property owners must provide a su fficicnl nurn
ber of containers to accommodate all refuse accu
mulated on the premises. Containers should be 
constructed of metal or plastic and equipped 
with handles and a tight filling lid. Any one 
refuse container must not exc<.'l'<I 45 gallons and 
50 pounds in weight, including contents. 'Ilic use 
of sturdy, nonreturnable garl.i.ige plastic bags is 
highly R'COmmcndcd. 

Containers should be placL'CI for collection on the 
stn.'Ct side of the sidewalks, in Lhe parkway, or in 
driveways next to Lhe strL~I. Containers should 
not be placed in the guller or in the street. When 
the premises border an alley, containers should 
be placed at or next to the property line in the 
alley, but in no case shall the containers obstruct 
any vehicular travel through the alley. Refuse 
containers must be set out by 7 AM on collection 
days, but not eilrlier than 7 PM the night before. 
Emptied containers should be removed as soon as 
possible aflcrcollection, but nn later than 7 AM of 
the day following collection. 

Yuurco'operation in kcepingallcysclearof parked 
cars will be greally appreciated. 

Hcf use collect ion services will nQl lie provided on NEW 
Yi!AH'S DAY, MEMORIAL DAY., JULY 4lh, l.AUOI~ 
OA Y, THANKSC:IVINC, or CHRISTMAS. When 11 
sp,.•,:ified holidny foll:;on a weekday, collL'ctions will bl! 
delayL'd one dny for the remainder of tht! week. · 

• 
' 
~ 

.... 

11111!!1f&tJ¥1 ~,:~~i~l~~Ylill~t 
• Focxl refuse such as meals and vegetables. 

• Meat, game, or fish cleanings that are thor
oughly drained and securely wrapped to prevent 
leak;igc, odor, and access to flies and animals. 

• Paper, rags, cardboard, fiber, metals, glass, 
cartons, containers, boxes, bottles, jars, and olher 
materials of similar nature normally disc;udcd as 
household or business refuse. 

• Newspapt!rs and magazines that are tied into 
bundles which do note)(ceed 50 pounds in weight. 

• Animal waste that is securely wrapped to pre
vent leakage, odor, and access to flies and insects. 

• Vacuum cleaner sweepings, ashes, sawdust, or 
similar powdery materials that are securely 
wrapped so they will not spill or be inhaled when 
collecllid. 

• Tree or shrub trimmings, limbs and branches, 
plants,and grass cuttings that are placed in bags 
and/or tied into bundles less than four feet long, 
18 inches in diametcr,and not to exceed SO pounds 
in weight. 

,m~,:<~\l!~Ifflt~\?.ll!lll!!!!!t1~,t!I]~ 
Household lrnzardous m;iteri;ils; ammunition; explo
sives; industri;il wnstes; chemic;ils; pathologic;il, toxic, 
and radioactive wnste; acids; drugs; unwr;ipped hu
man and animal waste; l;irge pieces of metal; m,1chine 
parts; logs; Ir(.'(! slumps; 11nd building scraps such ns 
lumber, shingles, plaster, bricks, stones, concrete, ;is
phall, ;ind drywall. 

l~~~~~1:1111 ,~£1111wi:I}ITitW.~r;1;itr:;~~t;~~~i:i~ 

. ··-"··"' .... , .. -·-·-·····-·----~~~--

Jlozv do I sign 11p for refuse collection? 
It is not necess.1ry to sign up for collection since no 
disixis.11 fees are collected; however, ii r(.,cycling surcharge 
is included i.n your water billing . 

Wily are "Red Tags" 11/acul 011 co11tnitters7 
Red tags indirnte non,ompliance with refuse regula
tions. 

May I rent a disposnl l,i11 from tl,e City? 
The Cit.y does MQI rent bins. Priv;ite refuse collection 
contractors who have such bins nrny l,e found in the 
Yellow Pages listed under /fo/il,islt Ha11li11g. 

Dol'S tlie City collect bulky items sucll ns S-Ofas, wnttr 
l1eaters, etc., ,l11ri11g normal weekly 11ick11ps? 
The City does MQI provide this service except on those 
speci;i I pickup dnys which have been arr.inged by 
homeowners associations. 

Wl,ere car, I take my reci;clal1/es? 
Charities and citizens nre enco11rnJ;ed to redeem 
their recyclables at their local recycling cen-
ter. To find a wcycling center near 
you, cnll the Recycling 1-lotline at 
(800) 553-2962 or our General 
Services Dept. at 644-3066. 

Recycl 
Today! 
. . SOURCE REDUCTION · , . . . 

• • • I 

""" ;; .""'.. .;-.»,. l,l'.Q.4"~M ,. ~t ~ ',?~ 00~ '""" ~ 0 W.& ~ 

Source reduction is the design, manufacture, purchase, 
or use of materials to reduce the amount or toxicity of 
waste genemtcd. Source reduction strategies include: 

•Choose pr<J:ductsthatare recycled, reusable, refillable, 
repaimble, relinble, and rncyclablc. 

• Invest in reusable rather than disposable products. 
Use mugs, cloth towels, 11nd reusable shopping b;igs. 

• Duy products in bulk and witl1 minirnnl p;ickaging. 
• Rcpilir or don111e applia1\ccs ;ind clothing rather tlrnn 

discarding them. 
• i\dnpt pmctices that reduce wnstc toxicity. 
• Compost ,,net grasscyde y,,rd w,,stcs. 
• Avoid i11Hl11l~e shonni,11• ·· """ ,,.,1., .. ,a.~, ............ • 
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Do You Know Where 
The Water In Your 

To The 
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I 
\ . 
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AL TE ,fl. TIVE CLEANERS 

~--

ALL PURPOSE HOUSEHOLD CLEANER 

1 Quart Warm Water 
1 Teaspoon Liquid Soap 

· 1 Teaspoon Borax, or squeeze of lemon 

GOOD FOR A MULTITUDE OF JOBS, 
INCLUDING COUNTER TOPS, FLOORS, 

WALLS, RUGS, AND UPHOLSTERY 

DISINFECTANT 

% cup of Borax in one gallon of hot 
water. To inhibit mold and mildew, do 
not rinse off Borax Solution. 

AIR FRESHENER 

Leave open box of bal<.ing soda in places 
where odors are present. Open doors 
and windows for ventilation. Use 
flowers, herbs and spices. !Example: 
cinnamon in boiling water.) 

GLASS CLEANER 

Xi cup of vinegar in one quart of warm 
water. (Do not use as windshield wiper 
solution as it may damage pump.) 

DRAINS 

Never pour liquid grease down a drain. 
Mix one cup baking soda, one cup salt, 
Xi cup of Cream of Tartar. Pour % cup 
of mixture down the drain once a week. 

ALTERNATI' ?ESTICIDES 

ANTS 

Locate the place of entry, squeeze a 
lemon in path and leave the peel. Ants 
will also retreat from lines of talcum 
powder, chalk, damp coffee grounds, 
bone meal, charcoal, dust and cayenne 
pepper. 

SILVERFISH 

Traps can be made with a mixture of one 
part molasses to two parts vinegar. 
Place near cracks and holes where pests 
live. 

COCKROACHES 

Plug all small cracks along baseboards, 
wall shelves, cupboards, around pipes, 
sinks and bathtub fixtures. A light 
dusting of Borax around the refrigerator, 
stove and ductwor_k is effective in 
controlling cockroaches. For a trap, 
lightly grease the inner neck of a glass 
bottle and put a little stale beer or a raw 
potato inside. 

HOUSE PLANT PESTS 
I 

Hot pepper spray will help to control 
pests on the leaves. Don't forget soap 
and water, be sure to rinse the plants 
with fresh water after treating. 

/--~, 
NEWPORT BEACH FIRE DEl -~ _ _)TMENT 

HOW TO HANDLE COMMON 
HOUSEHOLD HAZARDOUS WASTE 

REDUCE • REUSE • RECYCLE 

HOUSEHOLD HAZARDOUS WASTE 
DISPOSAL INFO AMA TION 

HOURS - MATERIALS & AMOUNTS ACCEPTED· DIRECTIONS 

COUNTY OF ORANGE 
INTEGRATED WASTE MANAGEMENT 

HOTLINE 
(714) 834-6752 

- COLLECTION CENTERS -

Huntington Beach 
171 21 Nichols Street 

Anaheim 
11 31 Blue Gum Avenue 

San Juan Capistrano 
Prima Deshecha Landfill 

La Pata off Ortega Highway 

NEWPORT BEACH FIRE DEPARTMENT 
HAZARDOUS MATERIALS DIVISION 

644-3113 
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TOXIC TIPS 

DO'S 

DO Remember that most storm drains in 
Newport Beach empty into the bay. 

DO Remind those working on your property 
such as painters, masons, carpet cleaners and 
others that it is illegal to discharge any material 
other than clean water into the storm drain 
system. 

DO Remember that you as property owner are 
ultimately responsible for spills caused by those 
who are employed to work on your property. 

DO Reduce the amount of Hazarqous Products 
you purchase by reading the labels and 
purchasing the least hazardous, also store all 
products in original containers. 

DO Recycle leftover materials by offering 
unused paints to your church, school, theater 
group or neighbors. 

DO Rinse water base paint brushes and rollers 
in the sink. Filter and reuse paint thinner and 
brush cleaners. Dispose of carpet cleaning 
solutions in sinks or toilet. 

DO Dispose of old oil base paint by painting 
cardboard, plastic or waste wood and placing in 
trash container for pick-up when dry. 

DO Dispose of used motor oil and antifreeze at 
a service station that is an approved collection 
site or take to a Hazardous Materials Collection 
Center. 

DO Call the Household Hazardous Waste 
Disposal Hotline 17141 834-6752 for information 
on site locations, hours and materials accepted. 

THIS SERVICE IS FREE TO ALL COUNTY 
-- RESIDENTS 

TOXIC TIPS 

DON'TS 

DON'T Throw products such as motor oil or 
paints into the trash. Dis pose of proper! y. 

DON'T Rinse paint brushes or rollers in the 
stre'et regardless of whether latex or oil base 
paint was used. 

DON'T Pour poisons or toxic chemicals down 
the drain. 

DON'T Dump waste oil, flammable liquids or 
paint on the ground. Dispose of properly at a 
service station collection site or Hazardous 
Materials Collection Center. 

DON'T Smoke while handling hazardous 
materials or store these products near any heat 
source. 

DON'T Store or mix different hazardous product 
types together. Also, keep materials in original, 
labeled containers. 

DON'T Allow commercial contractors, painters 
or carpet cleaners working on your property to 
dispose of waste water and cleaning solutions in 
the storm drain system. 

DON'T Rinse garage floor cleaners and auto or 
motorcycle engine cleaning products into the 
storm drain system. 

DON'T Dispose of swimming pool products such 
as acids and neutralizers in your household 
trash. It is illegal and the main cause of 
respiratory injuries to City of Newport Beach 
refuse personnel. Pool chemicals are accepted at 
your local Household Hazardous Waste 
Collection site, call 17141 834-6752 for 
information. 

POLLUTER BEWARE 

Laws were developed to protect the life 
and safety of the public, and to prevent 
subsequent damage to the environment. 
By following, the tips in this handout, 
you will be able to avoid hidden costs 
associated with accidental and illegal 
discharges of hazardous waste. Listed 
below are fines, penalties, and 
responsible party costs. 

An incident involving a misdemeanor, 
for example, cleaning of latex paint 
brushes or rollers in the street, is 
punishable by up to a $ 1,000 fine 
and/or possibly up to one year in jail. 

An incident involving a felony, for 
example, the willful discharge of crank 
case oil that enters the storm drain is 
punishable by up to a $25,000 fine 
and/or up to three years in state prison. 

A violator will be responsible for costs 
associated with the clean-up of the spill 
or discharge. Violators shall be 
responsible for costs incurred by a 
responding agency, such as the fire 
department, public works, police, and/or 
any other required agency, and/or the 
combination of all agencies. 

These costs will be based on the 
quantity of material spilled and hours 
spent cleaning up the spill. These costs 
may be paid to either tile private firm or 
governmental agency that cleaned up 
the spill. 
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The County of Orange has four 
Household Hazardous Waste Collection Centers available FREE 

to Orange County citizens. (Proof of residency may be required.) 

COLLECTION CENTER LOCATIONS 

1071 N. BLUE GUM STREET 
Located between the 91 & 57 Fwys 
at the comer of La Palma Avenue 
and Blue Gum Street in Anaheim 

·visit the Stop & Swap to obtain partially used 
household products at no charge. 

. . 1,;:;;..::.. ·. . . • .. :. • . .,.:; ·• -- ' . . • . . . ·r HUNTINGTON BEACH -· >· 
·{~\. :.: -::: ''':~R-EG°tONAL . . . 
. KcoLLEci-1o~r cENTER : 

.. :"'• •• • I • • .. • • _;:_.,-:..:· • ... ~.,._,,. ..... ,-•X •• • -->~-.. 

17121 NICHOLS STREET 
Next to Rainbow Recycling and Disposal. 

Major cross streets are Beach Blvd. 
and Warner Ave. in Huntington Beach. 

6411 OAK CANYON 
Next to City of Irvine Corporate Yard. 

From the (5) freeway take the Sand Canyon 
exit, go Southwest to Oak Canyon and turn right. 

·visit the Stop & Swap to obtain partially used 
household products at no charge . 

SAN JU~N .cA~,,§T~~~~o 
· REGIONAL·.:>·~/-•_,_ -:,· · 

. COLLECTION,,CENT~:R \: .. 
,• - .~-·"'\,"~i'•"••a,:•,, •," ~ ::. • ""1,• •": ,11:•", ,,,f~./'• , .. • • 

PRIMA DESHECHA LANDFILL 
From the (5) freeway take Ortega Hwy. (74), 

east to La Pata Avenue, turn rrght and 

follow road to Landfill entrance. 

COLLECTl·ON CENTER HOURS OF OPERATION: 

Tuesday through Saturday 
9:00 a.m. to 1 :00 p.m. 

Collection Centers are Closed: 

Rainy Days;. Christmas, Independence, 
New)'ears and J"ha~ksgiving D~ys. 

Hazardous waste is not acce.pted from businesses, schools, 
government agencies, churches, non-profit organizations . 

... 
'• •' ?•,111e<l on recycle,: oaoe, 

0017428



In order lo reach the Stale mandated recycling goal 
of 50% by 2000, the City transporls all City collccrctl 
solid waslc to a Materials Recovery Facility (Miff) 
where lhe waste is sorted for recyclable materials. 
The MRF is equipped wilh conveyors and other 
mechanized systems which separate and process recy
clables. This innovative recycling program seeks to 
maximize recycling while minimizing cosls and in
convenience lo residents. 

A 1110111hly recycling surcharge is included in your bi
monthly ulility billing. This fee covers direct costs 
associated will1 the City's recycling program only and 
docs not pay for refuse collection nor disposal costs. 

Newport Beach surpassed the .VA~ · 
1995 State goal of 25% by '· ·.·~_

1

nt/EJ.w.. . 
recycling over 30% of the 
reside11tiol 111aste stream 
between 1995-97. 
Newport Beach Recycles! 

Although separation of refuse is not mandatory, 
please remember thal all of your trash will be me
chanically or manually sorted. tn order to minimize 
contamination of recyclables materials, please sepa
rate the following items in bags, bundles, or a differ
ent conrainer: 

Newspapers 
Yard and Food Waste 
Animal Waste and Diapers 

Residents arc nol asked lo sort their refuse, bui" arc 
reminded lo seal wet refiise in bags to prevent con: 
lamination of newsprint. 

With yo11r co11ti1111ed support and conscious effort to 
recycle, Newport Beach will s11ccessfi1/ly meet its 
recycling challenge! 

RIDUCJ; REUS£ RICYC/£ 

•1ia11Jor VICW Hills 
•CDM (North of Coast 
Hwy. to 51h Avenue -
MacArthur -to Hazel) 

•5th Avenue-Hazel lo 

MacArthur 

• Oroadmoors 
•Jasmine Creek 
•Jasmine Park 
•Lusk Traci 

•CDM Terrace 
•Point Del Mar 
•Spyglass Hi II 
•Canyon Crest 
•Seaview llroadmoor 
•f-Jarbor Ridge 
•l-larbor View Knoll 
•Harbor View Homes 
• 1-larbor 11 ill 
•Seawind 

A material is hazardous when ii exhibits corrosive, 
11oisonous, nanunable, and/or reactive properties 
and has tile potential lo ham1 human hcalrh and the 
cnvironmenl. In fact, thousands arc i1tj11red each 
year due to improper use or disposal of household 
hazardous materials, particularly refuse collectors 
who fall victims to fumes, spills, and explosions. 
Hazardous materials may also contaminate air and 
water sources through landfill seepage and intro
duction into storm and sewer drains. 

De an INFORMED consumer. Follow these 
guidelines for the SAFE storage, and disposal of 
household chemicals. · 

SAFE STORAGE: 
•Separate and store like products together. 
•Check label for storing instmctions. 
•Check expiration dates. 
•Store out of reach of children and animals. 

SAFE pISPO~A.L: 
•Do NOT pour products down drain, in stonn 
drains, on ground , in trash, or in the street. 

•Share unused producls with others. 

•Use Hazardous Materials Collection Centers. 

RESIDENTIAL REFUSE, 
RECYCLING, 

& HAZARDOUS WASTE 

CITY OF 
NEWPORT BEACH 

GENERAL SERVICES 
DEPARTMENT 

DEFUSE DIVISION 
(9491 644-3066 

7 am 10 4 pm Mondav-Frldav 
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L 
The fo1,owing regulations should be observed in or
der to help us continue 10 provide you with high 
quality, efficient municipal refuse service: 

I. Refuse is collected once each week. 

2. Property owners must provide a sufficient number 
of containers to accommodate all refuse accmnu
latcd on the premises. Containers should be con
stnictyd of metal or plastic and equipped with 
handles and tight filling lids. Any one refuse con
tainer rnusl not exceed 45 gallons and 50 pounds 
in weight, including can weight. The use or 
slurdy, nonreturnable garbage plastic bags is 
highly re.commended. 

3. Containers should be placed for collection on the 
street side of the sidewalks, in the parkway, or in 
driveways next to the street. Containers should 
not be placed in the gutter or in the street. When 
the premises border an alley, containers should be 
placed al or next to the property line in the alley, 
but in no case shall the containers obstmct any 
vehicular travel through the alley. Refuse con
tainers must be sci oul by 7 A.M. on collection 
days, but 1101 earlier than 7 P.M. the night before. 
Emptied containers should be removed as soon as 
possible aficr collection, but no later than 7 A.M. 
of the day following collection. 

4. Your cooperation in keeping alleys clear of 
parked cars will be greatly appreciated. 

Refuse colleclion services will nol be provided on 
NEW YEAR'S DAY, MEMORIAL DAY, JULY 
4th, LAllOR DAY, THANKSGIVING, NOR 
CHRJS"I'MAS. When a specified holiday falls on 
a weekday, collections will be delayed one day for 
the remainder of the week. 

•Food waste such as meals and vegetables. 
•Meat, game, or fish cleanings U1al are thoroughly 
drained and securely wrapped to prevent leakage, 
odor, and access to flies and animals. 

•Paper, rags, cardboard, fiber, metals, glass, cartons, 
containers, boxes, bottles, jars, and other materials of 
similar nature nommlly discarded as household ref
use. 

•Newspapers and magazines that are tied i,nlo bundles 
which do not exceed 50 pounds in weight. 

•Animal waste that is securely wrapped to prevent 
leakage, odor, and access to flies and insects. 

•Vacuum cleaner sweepings, ashes, sawdust, or similar 
powdery materials that arc securely wrapped so they 
will not spill or be inhaled when collected. 

•Tree or shmb trimmings, limbs and branches, plants, 
and grass cuttings .JJ1al are placed in bags and/or tied 
into bundles less than four feet long, 18 inches in di
ameter, and do not exceed 50 pounds in weight. 

Household hazardous materials; ammunition; explo
sives; industrial wastes; chemicals; pathological, 
toxic, and radioactive waste; acids; drugs; un
wrapped human and animal waste; large pieces of 
metal; machi.ne parts; logs; tree stumps; building 
scraps such as lumber, shingles, plaster, bricks, 
stones, concrete, asphalt and drywall. Bulky items 
such as waler heaters, mattress and sofas. Unusually 
large amounts of refuse such as tree trin:in)ings, 
house clc~ning debris, packing boxes, etc. SOGt/ 
~~,;o,~. 

flow do I sig11 up for refuse collcctio117 
It is not necessary lo sign up for collcclion since no 
disposal fees arc collected; however, a recycling sur
charge is included in your utility billing. 
Why arc "Red Tags" placed 011 co11tai11ers7 
Red lags indicate non-compliance with refuse regu
lations and arc a warning only. 
!tfay .I re11t a disposal bin from t!,e City? 
The City docs NOT rent bins. The General Services 
Department has a I ist of licensed franchised haulers 
from whom you may contract bin scr vices. 
Where ca11 I take my recyclables? ' 
Charities and cilizci1s are encouraged to redeem their 
rccyclnblcs at their local recycling center. To find a 
recycling center near you, call the Recycling Hotline 
at (800) 553-2962. 

Recycle Today! 

General Service Department, Refuse Division 
(949) 644-3066 

Household Hazardous M nterials 
Orange County Hotline 

(714) 834-6752 
County of Orange Hazardous M atcrials 

Program Office 
(714) 834-8892 

Orange County Integrated Waste Management 
Dcparlmcnt 

(7 I 4) 834-4000 
California Integrated Waste Management Board 

Recycling Hotline 
(800) 553-2962 

Orange Co11i1ty Vector Control 
(800) 734-2421 

~ 
( ,e! Printed en Recycled Paper 
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TRANSPORTATION 
AND HANDLING 

• A maximum of 15 gallons or 125 pounds 
may be transported per vehicle, per 
trip (Department of Transportation 
regulation). 

· Materials should be in original con
tainers (except motor oil, fuels and 
antifreeze). 

· All containers must have lids, be 
sturdy, non-leaking, and protected 
from breakage. 

· Do not combine types of waste. 

· Do not mix oil-base paint with latex 
paint. 

· Dry out empty point cans and discord 
in regular trash. 

· If you wish to have a container re
turned (i.e. oil containers and boxes/ 
crates used to transport materials), 
please notify the attendant in ad
vance. Some containers may not be 
returnable. 

• 

VISIT THE 
STOP & SWAPI 

, A unique and FREE program 
that al lows you to drop off 

household, yard, and car care 
products you no longer need 
and pick up others you can use. 

Currently available at the 
! ~'· Anaheim and Irvine loco-
·, -~·fi· .. -" ,'; · tions only. (Tuesday through 
\,, · Saturday, 9 a.m. to 1 p.m.) 

FOR MORE INFORMATION ABOUT 
THE HOUSEHOLD HAZARDOUS 

WASTE COLLECTION PROGRAM AND 
THE STOP & SWAP CALL: 

(114) 834-6752 

Or see our webiste: www.oc.ca.gov/iwmd 

rI'J Orange County Recycles! 

Printed on r· ·led paper . 

• 

Integrated Waste 
Management Department 

' 

DISPOSAL OF 
HOUSEHOLD 

HAZARDOUS WASTE 

.Household Hazardous Waste 
Collection Progr) 

0017431



DID OU KNOW? 

· Most home, car, and yard care 
products can't be thrown in the 

trash? 

• Paint, used motor oil, and most 
cleaning products are considered 
to be "hazardous waste"? 

· If these products are put in the 
landfill they can contaminate our 
groundwater? 

SO WHAT CAN YOU DO? 

EASY AS 1-2-31 

@ Pack unwanted home, yard, 
and car care products in your 
car. 

• 
• 

Drive to the Household Haz
ardous Waste Center closest 

to you . 

Sit in your car and fill out a 
simple form while an atten
dant removes the unwanted 
products. 

AND AWAY YOU GOI 

LOCA"1 .10NS 

. Tuesday through Saturday 
9 a.m. to 1 p.m. 

except for rainy days and major 

holidays: Independence, Thanksgiving, 

Christmas and New Years Days) 

• Automotive products 
(antifreeze, motor oil, fluids) 

• Batteries (home and car) 
· Cosmetics 
· Herbicides 
· Hobby supplies 
• Household cleaners 
· Fuels 
· Medicines 
• Paints (latex and oil) 
· Paint products 
· Personal care products 
· Pesticides 
· Polishes and waxes 
· Pool and spa chemicals 
· Propane tanks from barbecues 
· Unused road f lores 
· Wood preservatives 

WASTE NOT Aec.:EP I ED 

Ammunition Asbestos 
Biological Business-generated 
Explosives Radioactive 

Compressed gas cylinders 

* See reverse for Stop & Swap info! 
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CITY OF NEWPORT BEACH 
RESTAURANT CLEANING AND MAINTENANCE GUIDE 

August 7 t 1998 

TO ALL RESTAURANT OWNERS, MANAGERS ANO STAFF 

The City of Newport Beach has recently experienced several beach closures due to high bacteria counts in the Bay. 
Orange County Environmental Health Division's stormdrain bacteriological monitoring has indicated that this high 
bacterium count may be associated with Newport Beach Restaurants. During the course of cleaning equipment and 
facilities some materials, cleaning agents and/or rinse waters may migrate into the storm drain system and finally into 
the bay. In addition dumpsters provide a perfect incubator for bacteria and fluids may leak from the dumpster into 
the storm drain system. The storm drain system consists of the curb and gutter, catch basins and pipes, which carry 
rainwater from our streets into the bay. 

The City seeks the support and assistance of all restaurant owners, managers and staff in eliminating the possibility 
of this type of occurrence. II. is in our mutual best interest to maintain the recreational waters in Newport Beach to 
high standards in order to promote and facilitate the tourism that contributes to our local economy. 

In order to eliminate potential undesirable material, dumpster effluent and cleaning agents from migrating into the 
storm drain system and bay, it is necessary that all cleaning and dumpster storage be confined to a dedicated area 
with a hard surface where any discharge is connected to the sewer system. This area must also have a cover to 
keep rain from entering the sewer connection. Any new connections to the sewer system will require a permit from 
the Building Department. Absolutely no material. dumpster effluent, cleaning agents and/or rinse waters should be 
allowed to migrate into the storm drain system. Allowing any material, dumpster effluent, cleaning agents and/or 
rinse waters to enter the storm drain system is a violation of numerous municipal. state and federal laws. 

In addition it is important to periodically sweep your parking lot area in order to remove any potential contaminants. 
Sweeping of the parking lot should be conducted on a weekiy basis. at a minimum. 

You should also be aware the City will be increasing it's efforts to enforce these requirements and the fines can be 
severe, starting at $100 .00 for the first occurrence. 

Thank you for your support in making our community a better place to visit and dine in. If you have any questions 
please call the City's Code Enforcement Supervisor, Jim Sinasek, at (949) 644-3215 or the City's National Pollutant 
Discharge Elimination System Coordinator Stephen Luy, at (949) 644-3330. 

so~·w)J_ 
Don Webb 
Public Works Director 
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COLLECTION CENTER LOCATIONS 

......_....._~ HAZARDOUS WASTE 

................. ACCEPTED 
Oil & latex paint and paint products 
Automotive products 

(batteries, motor oil, antifreeze, etc.) 
Auto & furniture polish 
Household cleaners 
Wood preservatives 
Pesticides & herbicides 
Hobby & pool supplies 
Propane barbecue cylinders 
Unused road flare 
Household batteries 

· (alkaline, nickel-cadmium and mercury (button]) ' 
Fluorescent light ballasts 

HAZARDOUS WASTE -tJd,~ 
NOT ACCEPTED ~~~ 

Business generated waste 

Biological waste 

Radioactive waste 

Ammunition 

Compressed gas cylinders 

Explosives 

Asbestos 

For more information, call our 
HOTLINE at (714) 834-6752 

or visit our web site at 
www.oc.ca.gov/iwmd 

TRA'NSPORTATION 

CAUTION should be used when transporting hazardous waste to a 
Collection Center due to the potential for spillage and/or exposure. 

• A maximum of 15 gallons or 125 pounds may be brought in per vehicle, per visit. 
• Hazardous Waste must be in its original container (except motor oil and antifreeze). 
• Containers will NOT be returned, except for oil containers in good condition (upon request). 
• All containers must be sturdy, non-leaking and protected from breakage. 
• Containers must have lids. 
• Do NOT mix or combine Hazardous Waste {Exception: consolidate like paints -

combine partial cans of oil-base paint with oil base paint, and combine partial cans 
. of latex paint with latex or water-based paint). 

• Dry out empty paint cans and discard in regular trash. 
• DO NOT MIX OIL-BASE PAINT WITH LATEX PAINT!! 

FOR ADDITIONAL INFORMATION CALL: 
911 ................. Household Hazardous Materials Emergencies 
834-4000 ........... .Integrated Waste Management Department 
667-3700 ............ Health Care Agency (HCA) Environmental Health 
800 553-2962 ........ CIWMB· Recycling Hotline - Motor Oil 
800 777-6476 ......... Orange County Poison Center 
BOO 69-TOXIC ........ Waste Alert to report illegal dumping 

• California Integrated Waste Management Board 

.. ~ 
,,. • r"'lo-·-·-- ··- .............. ---· 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF ORANGE 
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~ /'J HAPPY S.O.R.T. SINOS •.• 
,i .. ., - WE'VE GOT A rRODLEM, ooYs AND OIRLS. THAT SPEAKS Of DOOM AND OLOOMf 

tt_ WE'RP.. TIIROWIN' SO MUCH STUfF AWAY, WP..'RE RUNNINO Olff OF ROOM. 

~ NOW. JUST BECAUSE YOU THREW l'f OUT. IT HASN7 D1SAPPF.AH£J>

l'f'S SITTINO IN Tllfi LANDFILL FUR A COUPl.ll HUNDRED YEARS! 

so HAVE A CLUI! AND HP.LI> nm l!ARTffr NOW DONT You DE A CHUMPl 

If You KNOW IT CAN BR USRD A6AJN, DON'T SEND IT TO TIIF.. DUMl'r 

Ill &:I its rn 
I • m Ill I rn CD :a :rm Ill II I- ii! I Ill I • 

13 
--1-1 , .. eu 
•Jli I!··: .!!-, a:l!S • iu • .! u 

a.• 
I 
u 

• 
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CJ:'s best 
to be prepared! 

Living in California means living with the 

reality that a major earthquake can hit at 

any minute. Preparing for such an event 

will help you get safely through a disaster. 

We depend so much on household 

utilities for both comfort and security that 

it's hard to imagine living without them. 

But, putting all comfort aside, there's one 

household utility that offers more than 

simple comfort; it also protects your 

health and the environment around 

you. That household utility is 

your sewer system. 

Cl1eck,~ ',t for an 
EMERGENCY 

provisional toilet 

0 5-gallon plastic bucket with 
a tight-fitting lid 

0 2 boxes heavy-duty trash can liners 
(8-10 gallon size) with ties 

0 1 gallon liquid chlorine bleach 
or other toilet disinfectant 

0 2 boxes baking soda 

0 2 large boxes heavy-duty trash can 
liners (30-gallon size) with ties 

0 6-8 rolls toilet paper 

0 Hand sanitizer to clean and disinfect 
hands without water 

0 Feminine products 

Paper towels 

Moist towel~ttes or baby wipes 

For additional information, contact 
the branoe County Sanitation District · 

Communications Department at (7141962-2411 
· or visit our website at www.ocscl.com 

What to do 

if your sewer 

system becomes 

damaged or 

' inoperable 
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Importance of your household sewer system 
In the event of a major disaster such as an earthquake, the sewer system in your area may become damaged 

;)~~--' 
~·,~ --

or inoperable. Damaged sewer systems are health hazards. It is important to get damaged septic tanks, cesspools, 
pits and leaching systems into service as soon as possible. Trained personnel from local environmental regulatory 
agencies can help with these problems. · ( ~~~--~~ . ·, l 
If your local sewer system becomes inoperable, there are proper procedures you can use to temporarily replace 
your toilet and safely dispose of sewage while service is being restored. In our continuing effort to protect public 
health and the environment, the Orange County Sanitation District has prepared the following step-by-step plan 
to assist you if an earthquake or any other disaster causes your local sewer system to fail. We recommend that 
you keep these guidelines close at h_and because you never know when you might need them. 

c--- .. _) '- ,j~ ... -

,,.--7 t ·-.. 
~ ···- ) 
·--. ....t:l---··" 

How to create a provisional toilet 

1 
If sewage lines are broken but the toilet bowl is usable, place 
a trash can liner inside the bowl and follow the disinfectant 
procedures below. 

If the toilet is completely backed up, use a bucket with a trash· 
can liner and make a toilet seat out of two boards placed · .:· 
parallel to each other across the bucket. For greater comfort,·.· 
you can remove the seat from your household toilet and place 
it on the bucket. 

2 
Every time you use the provisional toilet, pour or sprinkle 
a small amount of regular household disinfectant, such as 
chlorine bleach (DO NOT mix chlorine with other disinfectants 
as it can produce a dangerous chemical reaction), bakin1;i"soda 

3 Cover the container tightly when not in use 
and replace the trash can liner when waste 
has accumulated. NEVER use a provisional 
toilet that is not lined with a plastic bag I 

. : .• 

• • .and safely dispose of sewage 

After using the provisional toilet, you will need another.· 
container to empty the contents for later disposal. · · .. 

The second container should be lined with a 30-gallon size 
trash·can liner. As bags from the provisional toilet fill up, they 
should be placed in the second container for safe disposal. 

NEVER deposit human waste or garbage on the open 
gr~und. This will not only pollute the environment but it 
can also create a serious health hazard. 

If you have no other alternative for disposal, it is safe 
to bury waste in trenches 24-30 inches deep. {~y 

__ ,, .... 
,,t ..... ,,. 

I 
I·· t 

\ l . .. 
·-··-~ 
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TRASl-1 AND RECYCLING COLLECTION SCHEDULE 

HOLIDAY SCflEDULE 

Our curbside recycling end regular trash 
pkkup senrlce observe, six. holldey, e 

year: 

NEW YEAR'S DAY 
OBSERVED MEMORIAL DAY 

FOURTH OF JULY 
LABOR DAY 

TIIANK5GIVING DAY 
CHRISTMAS DAY 

If your collect Ion dey rath on one or theJe 
holidays, your sen-Ice wlll be one day late. 
Ir your collection day does not fell on one 
or these sll holidays, but Is within e holi
day week, pince your rnntalnen al rurh
ddc on your regular trash collertlon day. 
Any other h11llday1 other than tho~e listed 
1''111 ha,·e regularly srhetluled service with 

no deloys. 

The mop above shows the general howidories of each day's 
trash collection area for Monday through Friday. Please 
put your trash and ·recyclables at the curbside or other 
designated collection point hy 6:00 u·.m. on your scheduled 
dny. Please remove your containers after pick up a soon as 
possible. If you hove bulky items lo discard, call Orange 
Dispo~el Service ot 6.17-30 IO to schedule. ·mere is no 
charge for this service, bnt on appointment must be mode. 
for rcplecc:mcnl of recycling bins, or other pick up related 
questions, please coll Orange Disposal Service et 637-
3010. 

For other questions relating lo City business or programs, 
please cnll 5.12-6480. Thank yo~! 

STREET SWEEPING INFORMATION 

NOTICE 
. Street sweeping services arc provided the day following your 
regular lrosh dny. Exrepllon: If your trash dny is ·11111rsd11y, 
your street sweeping. dny will he on Monday or Tuesday. os 
posted. ( l'riday"s lrns!1 day is swept on M,,n.troy.) 

NOTI\: On indemcnl v.,:alhcr Jay,, !11.lch as rnin or hip.h "inds. lhcrc ";n he 
nn :<heel ,,weeri~8, nnd nn nrnkoupa. 

• 
CITY OF ORANGE 

SOLID WASTE 
DIVISION 

General Information About 
Your Curbside Trash and 

Recycling Collection Services 

DEPARTMENT OF PUBLIC WORK: 
637 West Struck Avenue 

Orange, CA 92867 
(714) 532-6480 

R~•·. 4/911 
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- .. 1111-. Trash Collccti.on Information: 

• 

• 

• 

• 

• 
• 
• 

• 

• 

• 

Refuse shall be i11 approl'ed conlainers only amJ 
placed on lhc curb in lhc parkway (or alley) no 
earlier lhan noon of the day before. nor later than 
6:00 a.m. lhe day of collection. 
Containers shall be removed by noon of the day 
aJlcr collection. Failure to comply will result in a 
violation notice, and /or a ci1ation being issued. 
Approved containers include: 

Sheet metal or plastic 20 - 45 gallon contain
er with tight filling lid. 
Large plastic bags designed for exterior use, 
lied or secured in a closed rx,sition. 

Containers 1101 approved for regular use: 
Small plastic bags designed for interior use 
50 or 55 gallon drums 
Cardboard boxes as regular containers 
Note: If 1ue.l, boxes will be 1ake11 011d nol 
retumed. (C01111gatetl cardboard boxes may 
be sel out with recycling progmm if broke,1 
down ar1dflat1e,1ed.) 

Food wastes should be drained, and wrapped 
before placing in regular trash container. 

Wooden boxes and packing crates must be bro
ken up or flattened before selling out. 

Brush, tree, and shrub trimmings shall not 
exceed 4 feet in length. Tie in bundles . 
not over 2 feet in diameter. Limit 50 lbs 
per bundJc. 

Refuse exceeding 60 lbs., including container, 
will not be removed by the Cily's 
contractor. Please keep containers within 
this limit for maximum service. 

NO building or comitruction materials 
sand, rock, gravel, broken concrete, dirt, 
sod. tree slumps, auto bodies, tires, animal 
droppings, used motor oil or other hazardous 
waste. {for tised oil pick up calf 289-7661) 
For the lfo11sel10fd Hazordou.r Waste liotli11e: 
814-67.52 (County o/Oror1ge) 

II is unlawful l.o dump debris of any kind loosely 
in the streets, parkway or alley. Failure to 
comply will result in a violation notice and/ 
or a citation being issued. 

• 

.. Special Programs: 

~ Bulky Hems such as refrigerators 
stoves, washers, dryers, freezers, 
water heaters, and other general 
household furniture or appliances 
may be picked up at no charge by 
calling the City's contractor, 
Orange Disposal Service at 637-3010. 
Please call at least 5 days in advance 
of your trash day to schedule. 

~ No lumber or construction material 
will be picked up as bulky items. To 
dispose of these items, call 637-30 IO 
to rent a commercial bin, or take mat
material to the Material Recovery 
Facility, 2050 N. Glassel! or to a 
County Landfill. rsee 1nforma1ion at ,;gh,;. · 

=> RECYCLING: 
The City's recycling program is with 
a three small basket container system. 
To obtain containers, call 282-0200 
Recyclable material includes: 
• 

* 

• 

Orange Bin: 
Newspapers, mixed waste 
paper, magazines, catalogs, 
phone books. 
Green Din: 
Aluminum cans, and all 
steel or bi~metal· cans. 
Plastics/ #1 or #2 only. 
Yellow Bin: 
Glass bottles and jars. No 
mirror, panes or ceramics. 

For more information on the recycling 
program, please consult the Orange 
Recycles brochure, or call 282-0200 

Sca11e11gi11g o/rec-yc:lable materials is 
illegal! If observ~I. call 5)2-6461 

.. WHO TO CALL 

Trash & Recycling Information 

Strccl/Sanilution Office (City) ..................... 5.12-6480 
Orange Disposal Service (contruclor) .......... 637-JO IO,. 
Trnsh Collection ......................................... 637-JOIO 
Sanitation Inspections ................................. 532-6480 
Scavenging Reports .................................... 532-6'16 I 
Slrccl Sweeping .......................................... 532-64811 
Bulky It.em Pick Up ..................................... 637-30 IO 
Rental Bini.Drop OIT Dox ............................ 637-JOIO 
Recycling Infonnotion ................................. 282-0200 
Recycling Container Replacement ............... 282-0200 
Used Molor Oil Pick Up (Ruidmtlol On/y/ .......... 289-7661 
Household Hazardous Waste Holline ........... 834-6752 
Public Dwnp/Duy Back Center (conlra<"ior) ...... 282-0200 
Olinda Landfill (Coufllydump) .... ..................... 834~752 

(cal/for houlT ap,1~ Iara/ion and mat,do/s ,uc•pl,d) 

Other Important Numbers 

Drninogc Problems ..................................... 744-5544 
Pothole Repair ........................................... 532-6480 
Street/Parkwny Trees .................................. 532-6480 
Wasl.e Water ............................................... 532-6480 
Missing St reel Signs .................................. 744-S5J6 
Street Light/Traffic Signal Malfunctions ..... 532-6426 

Evening & Weekend Emergency ... 538-1961 
Street Sweeping Parking Control... .............. 744-744,1 
Utility Dilling ............................................. 744-2233 
Wnler Plonl.. ............................................... 288-2475 
Conunwtily Services/Parks .......................... 744-7272 
Building Code Enforcement. ....................... 744-7220 
Police Depart.men I ...................................... 744-7444 
Fire Deportment.. ........................................ 288-25011 

Emergency Safety (Fire/Police) 911 

OLINDA LANDFILL 
(Val<11LiB Ave .. N. of lmpcrial llwy.) 

, Closed Oil 4th of July, Memorial Day, Labor Day, Columbus 
Day, ·n1anksgiving. Christmas i111d New Yc:ir's. Gale fc..:s, 
houl'!I, and malmals aCl;lef)lod are includcxl on hoc line infor

mation line: (714) 8J4-67H 
Puhlic dumping also avnileble el Orange Resource Rcuwcry 
SystL,ru, 2050 Glmefl, Orange: (714) 282-0200 

Pri.rne<I oo Recycled Pop«, of Counc1 

• 
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Do You Know Where 
The Water In You_r 
Storm Drai, 
Goes? . 

., . .. 

To The 
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4 ways to 
save water 
in the 
Bathroom 

• Check your toilet for leaks. (:; 
Pur a few drops of food coloring in your toilet tank. If the 
coloring begins to appear in the toilet bowl with out Hushing, 
you have c wasteful leak thot should be repaired lrt once. 

• Put a plastic bottle in your toilet tank. 
Put an inch or two of sand or pebbles in the bonom of a 
quart bottle and fill the rest of the bottle with waler. Then 
place the bottle in your toilet tank, safely awuy from the 
operating mechanism. The bottle will save water on each 
flush without impairing the efficiency of the toilet. 

• Take shorter showers. 

• Check faucets and 
pipes for leaks. 

3 ways to 
save water 
in the kitchen 
and laundry. 
• Use your automatic 

dishwasher only for full loads. 

• Use your automatic washing machine 
anly for fufl loads. 

• Keep a bottle of drinking water 
in the refrigerator. 
This beats the wasteful habit of running top water to cool it 
for drinking. 

The Orange Gty Couno1 and the Water Department 
Staff ask that you adopt a program af water 

consenation at home and at work. 

100 cvliic feet= 7SO galkiat 

~--~~ 

?\ij :~,~~~J~~Ji;f! • 
7 ways ~\ {,J?ltir~tiii ~{~} 

~~~ ~t 
lo save \,'f7T1P/i{{t~fllVtW;; 
water outside. ·. · /\\:1i\~\1~

1
\·)\ ~i'iJ,1'~,·71l:, .... ,; \~. '··rm, 

,1,·1 ,{1 /! j /ji 
• Water your lawn only when ·: ';; 1 i,[J;,/1 

ii needs it. 
Step on the gross. If ii springs bock when you toke 
your foot off, it doesn't need water. 

• Deep-soak your lawn. 
When you do water your lawn, water ii jusl long enough lo 
seep down to the roots where it is needed. A light sprinkling, 
which sits on the surf ace, will evaporate and be wasted. 

• Water during the cool parts of the day. 
Early morning is better than dusk since ii helps prevent the 
growth of fungus. 

• Don't water the gutter. 
Position your sprinklers so that water lands on your lown or 
garden, not an concrete or other paved arm. Also, ovoid 
watering on windy days. 

• Use a broom instead of a hose to clean 
driveways and sidewalks. 

• Don't run the hose while washing your car. 

• Check for leaks in pipes, hoses faucets 
and couplings. 
Leeks outside the house con be extremely wasteful, 
espedally when they occur in your main water line. To che<k 
for hidden leaks in your pipes, shut off all faucets and taps 
around the house for 15 minutes. If the water meter shows 
some movement during tho! time, you hove a leak. 

eming 714/744-2233 
Engineering 714/288·247S 

•• 
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SOURCE OF SUPPLY 
,~pprox.ima1ely ,;'l;, of lhe Ci1y's supply is groundw~uer pumped from 
Cily-owned wells. :\bout 22% is tre-.ued water purch:1sl'd from the 
Metropoli1.a11 Water Distric1 which impons iL<. wmer from lhe Color:ido 

( "') and 1he State W::ner Project. The remaining 5% is treated w:11er 
\ ,, lr.ine L:tke purchased from thl' Serrano \X'a1er District. 

FIR£ PROTECTION R.\TING 
Thl' Insurance Sl'r.·ices Office. :.1 n:uion:tl org:1Ili7.:ition representing 
1he insurance industry. perfom1ed a comprehensh·e s1udy :md analysis 
of 1he rcli:1bili1y of the water system to supply \\':lier for emergency fire 
fighting purposes. The CitY of Or:.m!!e \\~lier system recei\·ed :.1 near 
pt'1fc:c1 score and :.1 Cl:.1$S I Water Ltiliry R:ning . 

.... GENERAL WATER SYSTEM STATISTICS .... 

. .\cth·e \"feUs ...................................................... 1 5 
Total Well Capacity ............ • • • • .... • • • • • • • • .·H .r; GPM 
lmpune<l Water Connections • • • • • • • • • • • • • • :-
Total Imponed Capacicy ...... • • • • • • .. • • • • • 26 ... 00 GPM 
i\liles of Pipe .................................... ,... ...... • .... -1.50 
:\cth·e SerYice Connections ...................... ,2.800 
Pressure Zones ................. la,. ........... • .- "" • .. • ... • ...... ; 

Ele,·ations Sen·ed ..... • •. • • • • • • • • • • • • • • • 110-930 feet 
Pumpinn Stations ................ - - • • • • ................... 16 
Storao~ Tanks ............ ~· ............ : ..... • .... •• 18 , .. 
Total Stor.i.ge Capaci1y .................... -(U '.\IG 
Hydrants ......................................... ,. ........ "'1'.079 
A\·crage Day Demand • • • .............. • • .. • .. • • • • 30 i\-1G 
illaximum Day Demand •••••• • • ..... • • • • • • 50 i\lG 
(,'/~\/ = Cal/rm.,· /'er .lli11UIC' 

.ll(i = .llillirm Ga!lm1:1 
~.'t11/m1., = /O(} Cubic feel = I Bil/in.~ 1'111·1 

NEED TO CONTACT US? 

CL\..'iS I 
\\ATER lTll.ln' 

• 

:\<ldres~: City of Orange Water Depanment 
189 Soulh Water Street 

P.O. Box -449 

Orange, California 92866 

Water Quality (714) 288-2·-i'•5 
\Villie Kf'.tlich ..... .Sr. irater ()uali~r Inspector 
Roger \\'estergard .... 1ra1er Qunli{r J11spector 

\'faler Enuineerino 
~ .:, 

2-1 Hour Emergency 

Waler Billing 

(71-i) 288-2-i75 

(714) 538-1961 

(71-i) 7-i4-2233 

; Annual Water Quality Report 1998 

; Net 
~--..:... 

\··-.\;/ 
\ /\/ 

\' \ 
j., I , 

I'.,. ·. 
I i 

/ .,. 
' / 
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CITY OF ORANGE ANNUAL WAT 
"Prim,iry· SIJJndanu • . lfandalory H,allh·RdaJed S1awnu E3/'1.bli.sbd ~-1~ Suu of C,o/ifami,,. Dtpartmmt of Hrollb Sm-icn • 

SUifACI WATUI GROUNDWATU 
PARAMmR (llllitsl 

MQG 
OR 

(PHGJ 

MAXIMUM 
CONTAMINAHT 

LfYil 
RAJIG{ AVIRAGE RAHGE AVI~AGE 

ORGA.\"/C CHE.!flCALS (mgll/ Pt'slitiks!PCBs 
Alxhlor i0.00..1 0.00! \D \D \ll 
.l.!ruint O.OOi O.OOJ .\1) .\l> .\I> \II ____ _ 
~11en=m=o~n----------------::s~,------::o:':.o:--:1:;-s------s'";n:----""""'..\:::.n:------',:-::.l!:------:5R ___ _ 

c'C.ttboc:=''-;fuaar:in=-------------,-,-o:-;·°":':-:-:-c------:0'-:.0':'l"-S,------·c:,'l>,._ ___ __,.\'::1J:-----'.\':'l"-l _____ !!!._ __ 
Ch!,,"'o"'nhn':"".,.r-------------"!O"".OOOO"-""?''-'l----_:.0,,,.000.,,,,_,1'-------·'-"''D,._ ___ ..... .\':';n:---·-""'-'':'·1::..l ______ \It. 
"!.•-o· IO.o-, o.o· .\'D SD \"R \R 
D:ifapon (0. ~<Jl O.! .\1) .\l> SR ~!l .. _ 
"o;"'·b~ro'-'m"'oc~hl-oro-pm-om-e.,.(0::cBC=P::-, ------...a.;0:--------::-0-'.:.ooo-='="1,-------.'",1>:-----'.\::::0:-----'s::l"-1 ------':;!' __ 
Dilloseb 10.01-11 o.oo· .\1l .\0 .\R \R 

:::o;~·CJ1U;=,•-;;-------------.....,.o:'.0~2,.,.------":o.":o.=-'-----·'"'1J:----,-.\:::·n~----:1:-::·1::-1-----:s11 
Endoth:tlJ IO.'i81 0.1 .\1J .\ll SI> .\ll 
Endrin 0.00! 0.001 .\D .\1) SO \!_! ___ _ 
='Eth'=',""ie"'n-e-=o"'ib_m_rru __ ,.,d-e -=«ED=s-:-1---------'"'o::=-----oc-'."'oooo~.,., -----"'so"------'.\':'.0:----""',:-:;n=------::~·1_1 _ 

Ghphou1e (I) o • '.\1J .\11 \!) .\ll 
Hepochlor O 0.00001 .\'D .\U \0 \ll 
c:H-"'\"P"'oaac:'hl:-"o'-, =-Ee_o_xi'"'d-• ----------""'o=------o:".:"0000:':':'-1 ----""'":,,n:-----'_:-:,n=-----.:-::rn=-------,n 

lincbne 0.0002 0.000! XO .\0 \D \It_-· 
~.\1~eth~.o~x~,-chl~o-,-----------~O~.O-!~-~----~o"'".0-t=------'x'"';n'-------'.\c:::O-----'\c::.n~-----.\.\l __ 

Mobn:ue .\5 0.0! SD :-.n :,.1> \ll 

Peni:tchlorophenol (0.1)00-;l 0.001 :0.1l \'D SR XR 
Piclor:llll IO.'il o.; so \D \R SR 
Pohdllorin1ied Biohemis lPCBsl O 0.0005 :,.n \ll .\11 :I'll 
Silll3Zine 0.00-t O.DO-t :,.1) '.l"D \l>.0.000 • \ll 
·1.-1.HP 1Sih-e.,l" O.O'i 0.05 .\1> :>ll \R \R 
Thiobenc:irb .\S o.o~ c #0.00 I l '.\ll :O.'D .~D \ll 
To:cphene O 0.001 \1> :,.1) :,.1) :,.11 
S£1f/.J'OUT/I..E. ORG.4.WC COJIPOl'SDS 

(0.00000;1 0.0002 ).1) 

O.; 0.-1 SD 
<0.01?) O.OD-t 

He.uchlorobenzene 0 0.001 XD 
o.o; 0.05 :,.1) 

·z:,.-.S-T(J)D (Oioxinl" 0 0.00000001 :,.1) 

VOUT/1.E ORG.4.\"IC CO.UPOl!:ms 
Benzene 0.001 .\D '.l"D 
C:irlion Tetrlchloride 0 
• 1.1-Dichlorobenzene· (0.61 0.6 \1) 

• L-1-Dichlorobenzene· 10.006) O.OO'i :,.1) .\D 
• 1.1-DichloroeL'une· o.oo-; 
"U-Dichloroeih:!ne" 0 0.0005 .\1) 

• 1.1-Dichlorot'th\iene· 0.00~ 0.006 :O.'D 
·cts-l .1-Dichlon,eth,.iene· o.o- 0.006 :0.1) 
"tnnS· 1.2-Dichloroeth,iene • 0.1 0.01 
Dichlommeth:lne lmetJr.1ene chloride I 0 0.005 
• 1.!-0ichloroproo:1.oe· 0 o.oo; .\1) 

"1.5-Dichlomomoene· 0.000; 
(0.\) 0.' 

:'>lonochlorobenzene 0.1 0.0' 
Sl\rene 0.1 0.1 .\D .\1) .\D 

SS 0.001 
Teu-:ichlomelh,lme (PCEI 0 o.oo-; 
Toluene 0.15 .\0 
• 1.1.-1-Trichlorobenzene· 10.005) o.o- :,.1) 

O.! 0.1 ,\1) ).1) 

• 1.1.!-Trichloroe!h:ine· 0.001 O.OOi 
Trichloroeth,iene ITCEJ 0 0.005 :,.1) 

TrichlomDuomme!h:ine IO.'l XO :,.1>-0.001, 
I.? :,.1) :'iD 

0 0.000-; 
x,1enes ( 1.8) .\D .\1) .\D 

n"RBmm 1:-.-n:1 .\S O.i (bl O.ll'i·0.08 o.o- 0.0..-0.0<J o.o; 

Tool Trilu!omuh~,es 0.1 Disuibution S.,1l!ffl: hige .\1>-0.0iS Avmge 0.0 I, 
MICROBIOLOGICU (Presence'Absencel (() 

) 
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#We believe you'll be extremely happy 
with Waste Management of Orange's 
new automated service, ~xpanded 
recycling collection program and flat 
rate structure. 

If you have any further questions, 
please call the City of Orange at 
(714) 532-6480 or Waste Management of 
Orange's Customer Service Center at 
(714) 637-3010. ' 

• 
:~. Printed on recycled paper -~ 

Alaout your 
' ·' 

new Waste 
services·· 

· provider ... 

·waste 
Management 
of Onaage. 

• 

WASTE _ 
_ MANAGEMENT 
~• of ORANGE 
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.··ABOUT YOUR NEW 
... 

On April 2 7, 1999, the City of Orange 

terminated itS contract with Orange - , 

Disposal Service and hired Waste 

Management of O_range to be i~. new 

trash collection service provider. 
. . 

Since that time, the City has received 

num~rous questions from . residents 
. . 

who. are concerned about how Jhis 

! · .. 
i . . .. 

REMEMBER TO 
RECYCLE 
Aluminum Cans 
Glass Food and 

Bevercige 
Containers _ 

Steel/ 1iri Cans . · 
Plastic Foocfand ·. 

.,.: . Beverage : 
: Containers 

Detergent 
. ·Containers. . 

(/!1 & #~.P.lastks)· "_ .· .. · . 
New ·pa·oer· · ·· · · · ~Mixerf ~o: · .. :·- -· .· ~ ·· ._:_ - · :. 

~ Junf(Ma.il . . . . . 
Magazines;: Catalogs 

and Phone Books . . . ; 
:~rrugated .. ... 

.... 

c.aidboard Boxes 
changeover will affect them. You may . : 

alfirf,b~;;? , : . - ' 
. have had some questio~s. yourself. I• 

j :· 

.. · ~1~t~< :·' , . 
eustorrier.~Service Center. -, , · ·._~ 

•.. (714).637-3010 - .... ···"";.. 
. -. ·. ··. . .-~ ... 

. 

To help •se any worries 'you may 
- -

have about how trash service will be· 

cond~cted under Waste Management 
- -~. : ; - . . 

of ·orange, here ·are •the answers to .. ··. :- ... :·,. ·.· . stjlvqing .;· .- -~." .. ' .. 
0

; ·.·_)~· 

. . . . . i. ~ ::.::.:,;~-2-~_..;;.-::,·: (7l4) 532-6480 ;_; 
the questions we receive most often: i ::.:.~:"-~~---~ . .-,. . . · . . ,:· . ·, :-·· · · -.-· ·· · ·. - - ·· 

'-! .>.L:--~t~\.;--:,. -.. ---~_:;_:rfu1ky ~ Pick~;:· · · ··· .::. , -·. 
-- : ;~i-:l_\ ·'· -~:,:· ._-:: .. :. \_:_. . (714) 637-3010 . .. . . · .. : l 4li~~tiit'··;?:: .. . . . :::.:· . . 

0017447



• 

• 

WASTE MANAGEMENT 
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WASTE 
MANAGEMENT 
of ORANGE ' . 

. · ...... .,, ·~ ·_:.. . . .... 
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ADDITIONAL SERVICES 
BULKY ITEM COLLECTION 

Each Orange Resident with curbside refuse collection is entitled to two 
free bulky Item pick-ups each year, with up to four large items or 20 
plastic bags of refuse permitted per pick-u'{>, Bulky items include large, 
hard-to-handle items such as furniture, ma3or appfiances, and other 
household items that require two individuals to move. Call the Waste 
Manaiement Customer Service Center at (714) 637-3010 to schedule 
your rree bulky item pick-up. 

HOUSEHOLD HAZARDOUS WASTE 

The C?unty of Orange operates free regional ho~sehold haza~dou~ waste 
collecuon centers for homeowners to take and dispose of their paint, 
automotive products, J?esticides, ~leane~., solvents, etc. The two closest 
centers for Orange residents are conveniently located in Anaheim at 1071 
N. Blue Gum St. and in Irvine at 6411 Oak Canyon. For more 
information, call the County's Infonnation Hotline at (714) 834-6752. 

DISPOSAL OF USED MOTOR OIL 
.• :.: . 

Orange residents can safely & easily dispose of used motor oil right here 
in Orange. Please refer to the Used Motor Oil Reference Card inclosed in 
the Staner Kit or contact the California Environmental Hotline at 1-800-
CLEANUP co locate a State C~rtified Used Oil Collection Center near you. 

CHRISTMAS TREE.Jl~CYCLIN~,;~ ,.~ ~·';l.~Jii.~4~-:. ._.-~·~ ········ 
. - . ' }.·.. ·- . ' ·,,;a-- .• ,·,:. • - ' 

We will collect-and·~~qcle'C~~ trees for the fir~t two weeb .. ·. 
following Christmas on your. regular.trash day. Trees longer than six feet 
must be cut in half. Please remove all tinsel, metal ornaments and metal 
stands from trees. Flocked trees will be collected but not recycled. 
HOLIDAY SCHEDULE>,.'""/'.':=·.. . . •.C. •••.. :.· •• • • 

Waste collection does not occur on the following holidays: 

New Year1s Day 
Memorial Day 
4th of July 

Labor Day · 
Thanksgiving Day -
Christmas Day 

'When anY.' of these holidays are observed on a weekday, refuse 
and recycling collections for the remainder of the week will be delayed 
one day. PLEASE NOTE: During holiday weeks when your- refuse . 
collecuon falls on a street sweeping day, place your carts on the curb or in 
your driveway, NOT IN THE STREET. · .-" 

. ···--·;",.:-:•'""-' : .... -·,.;- :.~---, . . . ;· . 
LARGE BIN SERVICE 

.. ''! •. ~ .. ~-_£<-. .. :·· 

For large household"and yard projects; special bin rental service 
is available. Please call the Waste Management Customer Service 
Center at (714) 637-3010 for rates and information. 

• 

/ 

( 
\ 

• 
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HOME 
COMPOSTING 
WORKSHOPS 

available FREE to all residents of 
the City of Orange 

SATURDAYS at 10:00 ant 
Under the Ash Tree 

February19 () April8 c,· June 17 
reservations not required 

Plan to attend one of these 90 minute workshops. Learn how to natu
rally recycling your yard waste. Hands-on demonstrations about com
posting, mulching, "grasscycling", and more. Workshop participants 

will receive a voucher to purchase a compost bin for only $15. 

Yorba Linda Blvd. 

~ Ix N l ,.._ 
IO 

All workshops are held at the 
Fullerton Arboretum 
Located at 1900 Associated Road, west 
of the 57 Freeway, off Yorba Llnda Blvd. 

The Community Compost Education Program is sponsored by the Fullerton Arboretum 
and various cities including Orange. All entry fees, donations, and balance due for backyard 

oomposting unit a.re paid for by the City of Orange. Any donation made individually by 
Orange residents to the Arboretum will help to further Arboretum programs. 

For more information on other recycling p~ for the City of Orange, call (714) 744-5563. 
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At,. Groundwater 
~ Replenishment System 

The Need for a Stable, Independent 
Water Supply 
Orange County and much of the southwest
ern portion of the United States are short 
of ,-.,ater and dependent on increasingly 
less-reliable imported water supplies. 
Finding new sources of imported 
,-vater holds little promise, in fact, 
federal watershed policy and court 
actions will probably lead to 
decreases in future imports. As 
Orange County experiences 

=-~-: ... ·~ 
_,a .. ;s;i;!:; 

··-"="'=r. .. -- t. 
-".= .. r-~ .... -
-·~·=· 

increased population gT0vVf:h, the Propc,seo S~e al 
...... Aovancec \'ia:e-;::;;~~~:::::;-~ Supply Of existing Water \-\'111 0Ut Tr<:3tmonl Ptam ' 

distance the demand. One inno
vative approach to p·roviding 
future high-quality water is the 
Groundwater Replenishment 
Svstern. 

The Ground,"'·ater Replenishment System 

Pro .. ,iding High-quali~i/ hater for 
200,000 Orange County Familie~ 

G ro11n dwa u,r 
Basin Boundary 

! 
I 

1 

The Groundv,0ater Replenishment System will take highly treated wastewater novv sent to the 
ocean and treat it through highly advanced microfiltration and reverse osmosis processes to 
standards that '"rill surpass all drinking water requirements. Reverse Osmosis is the same 
process used by many bottled water companies. Some of the purified water will then be natu
rally percolated into Orange County's large underground water basin where it '\\ill actually 
improve the overall quality of our groundwater. The remainder of the , ... ,ater ,-vill be used for 
irrigation, industrial use, and for protecting the groundwater basin from sea,vater intrusion. 

Rel'erse Osmosis (RO) is The process 
i11 which wa1er is forced Through 
a membrane 10 filler 
0111 co111amillams. 
The RO membrane is 
like a microscopic 
strainer thar allows 
only The warer 
molecules ( H.0) 10 

pass Through. 
Visuali:e the wa1er molecules as 
1/ie si:e of 1e1111is balls. then relarively 
speaking. metal and inorganic com
pounds screened 0111 would be the si:e of 
softballs: organic compounds soccer balls; 
1·iruses the si:e of a rractor-trailer truck; 
baCTeria 1/ze si:e of a large office building; and a 
proro:oa would be 1h.e reia1ive si:e of a moumain. 

I 

t·. ·.-·: 

t>=2 
=··' 

· .. ·· 
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Additional information on the Ground1vater Replenishment Systen1 
Besides providing 100,000 acre-feet of new •.vater, enough for 200,000 families, here is ,,·hat the 
Groundwater Replenishment System \'\ill do: provide '"'ater for multiple uses including house
hold, landscaping, industrial and prevention of seawater intrusion; make the County less 
dependent on more expensive, less-reliable imported water; free up water which can be used 
by agriculture and the environment; produce "drought-proof" ,,vater, easing the hardships of 
the next drought; improve the overall quality of our groundwater by adding this purified water; 
provide increased wastewater storm treatment capability; decrease the amount of discharge 
into the ocean; provide ,vater that is more energy efficient and environmentally friendly than 
current sources; and provide water at a cost lower than or comparable to imported ,·vater. This 
proposed solution to the growing need for more local water comes from over 8 years of study 
by the joint project sponsors - The Orange County \i\iater District (00".i[)) and the County 
Sanitation Districts of Orange County (CSDOC). The people who "'ill be operating the Replen
ishment System, recently 
,,von the California \l\7ater 
and Environment 
Association's Santa Ana 
River Basin "1997 Plant of 
the Year A\.\'ard" recogniz
ing their ability to run a 
safe, well-operated water 
production facility. Be
cause the ne,,._, System will 
be built on the property of . 

Water Quality - Total Dissolved Solids (Salts) 

I 
P:'~-t:ii,ti l•:atc,· 

r Cn:~!:~.tLL>.::,-= .:.f..,':' 1i:•u£ . ..:1211:,·nt 

1 
'n•1~ ... -·,··· ,','1··,,· ·,.·.·a·,.,. . - . ... . .... ~ . . ... 

c ........... ., •.• \• .• ·~ , . \ 
,,,.-,--...( •• \ 0 •'-• r,)r••L-,._,. •,, .. ; ••• . I ••• ,,A,,,;.. I .,,t., 

r-- rJi[tt[m~~t]!~J1~~1ti~~1f~~~~w. ~Jmtc. 

the two agencies and use the Santa Ana River right-of-way for moving the water from Fountain 
Valley to the Anaheim percolation basins, there will be minimal impact on the community. 
Health and safety will be primary concerns \'\ith the new System - the water, treated beyond 
drinking water standards, ,..,.,n constantly be monitored by the producers as well as outside 
health and regulatory agencies. The water v.ill actually be purified mrice, the last time by 
natural ground water absorption, the same process that purifies rainwater. This System actually 
improves on existing, similar water Systems already operating successfully in cities in Virginia, 
Texas and California. 

Feedback on the Groundwater Replenishment System 
We ,vould like to hear from you concerning the Groundwater Replenishment 
System. If you have any ideas, thoughts or opinions on this new proposed 
System, please write the Orange County \".1ater District (Attn: Tom Dawes) 
10500 Ellis Ave., P.O. Box 8300, Fountain Vallev, CAi. 92728 or contact us 
through our Internet homepage: ·w\v1N.ocwd.~om, or call 714- 378-3351. 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF SAN CLEMENTE 
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TRAe,>c)RTAlION 
AND HANDI..D\IG 

· A maximum of 15 gallons or 125 pounds 
may be transported per vehicle, per · 
trip (Department of Transportation 
regulation). 

· Materials should be in original con
tainers (except motor oil, fuels and 
antifreeze). 

• All containers must have lids, be 
sturdy, non-leaking, and protected 
from breakage. 

· Do not combine fypes of waste. 

· Do not mix oil-base paint with latex 
paint. 

· Dry out empfy paint cans and discard 
in regular trash. 

· If you wish to have a container re
turned (i.e. oil containers and boxes/ 
crates used to transport materials), 
please notify the attendant in ad
vance. Some containers may not be 
returnable. 

VISIT THE 
STOP 4 SWAPI 

, A unique and FREE program 
that allows you to drop off 

househo Id, yard, and car care 
products you no longer need 
and pick up others you can use. 

Currently available at the 
). Anaheim and Irvine loco
~ tions only. (Tuesday through 
Saturday, 9 a.m. to 1 p.m.) 

FOR MORE INFORMATION ABOUT 
THE HOUSEHOLD HAZARDOUS 

WASTE COLLECTION PROGRAM AND 
THE STOP & SWAP CALL: 

(n4) 834-6752 

Or see our webiste: www.oc.ca.gov/iwmd 

{:J Orange Coun1y Recyclesl 

Printed on recycled paper. 

DISPOSAL OF 
HOUSEHOLD 

HAZARDOUS WASTE 

Household Hazardous Waste 
Collection Program 
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DID YOU KNOW? 

• Most home, car, and yard care 
products can't be thrown in the 
trash? 

· Paint, used motor oil, and most 
cleaning products are considered 
to be "hazardous waste"? 

· If these products are put in the 
landfi II they can contaminate our 
groundwater? 

50 WHAT CAN YOU DO? 

EASY AS 1-2-31 

~ Pack unwanted home, yard, 
't . ..,._ and car care products in your 

• ' 

" 

car. 

Drive to the Household Haz
ardous Waste Center closest 
to you . 

Sit in your car and fill out a 
simple form while an atten
dant removes the unwanted 
products. 

AND AWAY YOU GOI 

LOCATIONS 

Tuesday through Saturday 
9 a.m. to 1 p.m. 

except for rainy days and major 

holidays: Independence, Thanksgiving, 

Christmas and New Years Days) 

.MATERIALS ACCEPTED 

· Automotive products 
(antifreeze, motor oil, fluids) 

· Batteries (home and car) 
· Cosmetics 
· Herbicides 
• Hobby supplies 
• Household cleaners 
• Fuels 
• Medicines 
• Paints (latex and oil) 
• Paint products 
• Personal care products 
• Pesticides 
• Polishes and waxes 
• Pool and spa chemicals 

Propane tanks from barbecues 
· Unused road flares 
· Wood preservatives 

WASTE NOT AClS' I ED 1 

Ammunition Asbestos 
Biological Business-generated 
Explosives Radioactive 

Compressed gas cylinders 

* See reverse for Stop & c;..,vCJp info! 
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Honey, before 
you go shopping, 

· please check the 
Stop & Swap for: 

v Latex Paint 
v Bug Spray 
v Chlorine 
v Cleaning products 

Thanks! 

,. 
\ 
'-.__/ 

County of Orange Stop and Swaps are funded by a Grant 
from the California Integrated Waste Managemen1 Boord. 

#\') ~<:J Printed on recycled paper. 

• 

Integrated ~e 
Management Department 

Before you shop ... 

Stop! 
Drop! 

and 

• I Swap. 
• • •. •· ,·· .... f. _ .. , •• • ..... 

Household Hazardous Waste Collection Progrr · .. , .. \· 
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The County of Orange Integrated 
Waste Management Department 
introduces a FREE program that 
will SAVE you time and money ... 

Stop & Swap 
What is Stop & Swap? 
A unique program that allows you 
to drop off household and car 
maintenance products you no 
longer need and pick up other 
products you can use in your home 
and yard. 

How does it work? 
It's simple, just 

Stop 

Drop & 

Swapl 

Stop 
It's convenient! 
Just stop at one of three Regional 
Household Hazardous Waste Col
lection Centers, Tuesday through 
Saturday, 9 a.m. to 1 p.m. {except 
rainy days and major holidays). 

Drop 
It's quickl 
Drive through and drop off the 
household and car maintenance 
products you no longer need but 
can't throw in the trash.* While 
you wait in your car, an attendant 
removes the unwanted materials. 
These products will either be 
added to the Stop & Swap for 
someone else to use or be treated 
and disposed of in· an environmen
tally friendly way. 

* This includes cleaning products, old 
paint, used motor oil, pesticides, pool and 
hobby chemicals. and much more! Call our 
hotline: 714-834-6 752 for more details. 

Swap 
It's easyl 
Park your car and visit the Stop & 
Swap area. Select products you 
can use at home, complete a 
simple form telling us what you 
are taking, and away you go! 

How much does it cost? 
It's FREEi Not only is it free, 
you actually SAVE money when 
you take these products home 
instead of buying new ones! 

. Where is the nearest Stop & 
Swap? 

1 Stop & Swaps are found at the 
following Household Hazardous 
Waste Collection Centers: 

Although the San Juan Capistrano Center 
accepts household hazardous waste, it 
does not currently have a Stop & Swap. 

0 Orange County Recyclesf 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF SAN JUAN CAPISTRANO 
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fflASH nECYCl.ABlE YAHD WASTI 

. . . RECYClABll PIPIR . · 

• Corru11111c11 Ca11lho11rd 
• Junll Mall 
• M1111azlncs 
• Phonebooks 
• Chtpboan1 

<Cereal/cracker hoimsl 

• ffo Millet! Prollucts 
• 11.e. mernl/pairer 

comhlnarfonl 

oo·s 
• HCWS1Japer 
, COITlJIUIOT Paper 
• Any White raper 
• Ml11ct1 raner 

OON'TS 
• Wa11ett ffl'll canons 
• Wa11ct1 P11per 
• No Co11tctl Malertals 

RICYCJABLE .MdAl 

• Empty Aerosol cans 
• Mellll CORI Hangers 
• n1umlnum Cans 
• lln C11ns 
• rood amt Juice cans 

• Ho Mixed Products, 
11.e. metal/paper 
comhlnatlonl 

oo·s 
• Empty Paint cans 

tttrv ualnl Is O.N.I 
• Metal roll 
• lawn rumllure 

DON'TS 
• 11utom0Uvo/P1umhlng 

PBTlll 

. . . llECYllllBU OlASB 
oo·s 

• fooll/Bevera11c Romes • House Windows 
• Glass J11rs and Bolllos • 1111uor, Soda Jutce DolUes 

OON'TS 
• Ho Cernmlc1PYre11 • No Ught Bulbs 
• Ho Mirrors • No SatetY Glass 
• fluorescent Tubes 

· . , . . : RECYOlABlE PlASTIOB 
DO'S 

~~ m: Ison tlrlnll homes. photo 
"•'., rtlml 

OON'TS 

• No Masuc 
Conlalner Uds 

• No MIiied lll'L ldeleruem containers, 
~ ptaslk waler and mllll products 
~.,. conlnhlars. palls. T-shlrl 1':-'I 11.e. PlasUc/metet 

bags~ ~ l..'J Bon111nauont 

G P&. (B4Jr111kler pipe, v~'Je~. 
~ lDfl: 1tr11sh can 11nm, shrtnk · <4 ~fun1alrs 
~ ... wrau. grocer~ ,bagsl "v Q 
A Pf: lrouun containers, lug- ~ ~ 
"•., gage, drinking slraws> 

P..;., Pl: CplHSIIC platos. CUPS. C1JU 
,..'.,. canons. food travsl 

ft GIiier, (JIJJ)pUrw11rn 11nd 
"f'.,,[I mixed plaslk contatnersl 

a Please remove llqufds, lids and rood relfdue from all 
rncvctll1Jles beloro pSactng lhem In lhe 'Ina I blN" container. 

YARD WASTE 
DU'S 

• Gress CliJJpJngs • Garden Trimmings 
• Green Plan1s • Weeds 
• Orv Leaves • Wood Scraps 
• Wood Chips 

DOH'TS 
• Anlmar Wasle • Meat/fish/Bones 
• Palm Branches • Dalrw Producrs 
• Diseased Plants • Sod/Dirt 

BLACK CONTAINER 11 ______ BROWN / HI UE COITTAINEH 

...... 
-·--It Is lllooal to dlSPOSO Of Household HBlanlOUS Waste IHHWl 
through lho automated rosldonUal program. HHW must he 
disposed ol al a certified collectlon center. The nearest 
coniteuon center Is localed at tho Pr1ma Ooshocha Land1111 
(see map bolowl. Household Harnmous waslo Includes but 
Is not llmltmt lo: 

• Used Motor OIi • Old Paint 
• Sotvenls • PnUcidllS 
• eanet1es • Pool Chemicals 
• Cieantnu Products • Pr1ntor canrtdoes 
• Wood Presarvauve • Unused Road nares 

can the omco ot 
tho Oranoo Comtv 
lnlOtJraled waste 
Managemenl 
Oepartmenl or 
SOUG DISPOSBI 
ror the conecuon 
C9nlers· hours of 
oporarlon. A 
maxlmUffl Of 15 M,orn,•ltnunl, 

gallons or 125 ----------
lbs. ol hazardous matertals mav he brought to the 
collecUon center por vohlcle, per V1slt. You musl have a 
vaHd Drivers Ucenso Humber. 

CHRISTMAS TREE RECYCUHG 
{ 

Free cur1Jslde collecUon or your Christmas t~ · 
1rees wm take place on your normal ~ ,, 
cotlectton day, lhe two weeu fotlow1ng 
Mew Years. Your trees need 10 be 
unllocketr, rree ol any ornaments, ~ ...... ..-.-~ ..... 
natls or stands 10 be rccvcled. Tlle 
trees should then bu placetl at the 
curb where lhev wlll be recvcled. 

GREEN CONTAINER 1
: -·---------·- ··--··· .. 
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. . uour THI IUTOMfflD BVBIIM 
Tile reason ror lhis new a111oma1ed coll~clion program 
is to meet the requirements or the California 
Integrated Waste Management net of 1989. heller 
known as AD 939. one of lhe main ohJectlvcs of AB 
939 Is to get Californians to manage their solid waste 
stream and reduce production of solid waste on an 
individual hasis U.e. source reduclion>. This law 
rec111ires lhal each cilY divert 50% of their wasle 
stream awav rrom lhc landfill hr lhe vcar 2000. 

Subscribers mav selccl a set of three speclanv 
tleslgncd automated containers wtlh an anached lid 
and wheels. A black conlainer will be for regular 
trash. a brown or 11111c conlainer for recvclahlc 
material and a green conlainer for vard waste. You 
rnav choose a sel of 35 or 61-gallon conlalners. 

nuoroxlmalelv 70 percent ol the residenlla1 waste 
stream Is recvctable ma1er1a1. A Hsi ot the materials 
that can be recycled are provided on the bacll of lhls 
fiver. From ume to ume as markets are developed new 
rccvclable mav be added. II vou arc unsure as to 
whether or nol an ilem Is recvclable. please call a 

. . TIPS fOR OOlllCTIDN bAY . 

The automated solid waste and rccvcHng collecllon 
program Is an cfficlcnl means of collecUng reluse. 
vard wasle and recvclables. and orters long-lenn 
pr1ce slabllitv 10 the consumer. The program requires 
lhe use of automated collecuon vehicles et1UiPPed 
wilh a roboUc arm. The driver Will use the rohollc ann 
10 plcll-up and dump the contents of lhe container Into 
the 1rucll. Because of lhls, ii Is Important that all 
materials are placed Inside of, not around or on lop of 
the automated conlafners. 

HOW THE AUTOMATED SYSTEM WORKS 
In onler to Improve efficiency, slabilize prices. and 
ensure regular collection of the automated 
containers, SOlAG Disposal recommends lhat vou 
remember lhe lollowlno on collecUon dav: 
1. The conta-tners shnutd be placed al curbsllte no laler than 

6130 em on eollucthm dar. 
2. Jh11 con1a-tners mu11 be P18C811 shle-bv-S1d8 

8111JroxJ111111erv 1' root epan and al least 3· from anv 
obstructton. <I.e. fire rivctran1s, tmsl 

3. me contatners shou1d b8 ptaC8d Wllh the nemnes & 

Wbeels ractng rowanls wour home. 
4. containers shnuld be mmored lrom curbstoe whhln 12 

hours aner semce. 
5. nems P1BCe1I outsllte or the containers wtn 11111 b8 conectod. 

. BUlKYmMS · 

SCHEDULE A BULKY-ITTM PICK-UP 
Each resldenllal customer Is enUlled to two f 2> bulkV· 
llem Pick-ups rree-ol-charue per calendar vear rrom 
SOUIG Disposal. Please call a cuslomer service 
representative to arrange ror a Dick-UP of the bullcv
llems on vour regular trash collecUon dav.: AddlUonal 
bulkv-ltem pick-up mav be arranged 10, a nominal 
charge per conecllon. 

- -

WHAT ARE BUlHV·REMSP 

Items thal cannot m In vour ''black;' 'brown/ blue," or 
"ore en" automated conlalners. such as a chaf r or a 
couch, are considered "bulkv-nems." Tho bulkv-nem 
Is an obfect that can be handled bY a two-person 
crew. and mav Include washers. dryers. refrtoerators 
or other large ma1er1a1s. 

NDN·PRDffl ORGANIZATIONS · 

Before vou put our raroe Items 10 be landlllled, 
consider donating these nems to a non-nrorn 
organization. U you would like more lnlormatlon 
about bulkv-llem pickups or the phone number of a 
non-prom oroanlzallon wmtng to pick-up vour 
reusable ilems. please contact a cuslomer service 
representative at (1141 240-0446 . 

... (1 

( 

. II· 

' ~ 

customer scrurcc reurcsenH1rivc ro assist vou. 1 . 

· · .-:. · · ··;·; -, ..... -;"111,ir· .. ··T",~~····'>'·, .. ,."', ... ~~"''T ,~~,or~~~~_ r-.; J J1 r ,rr:-+ r t ~ I 1"'": ! ,~, ~ -1111 1, : ,. , l'.l r: ! , 1.">--r-, : • j~ a r 
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DASURA RECICL'lBLE 

. · PAPEl RtCIClABU 
SI: 

• Carton COHUtl!ldO • ravel 11erfolllco 
• Pt1hllctd811 • Papet de compuradora 
• Revlslas • Pape1 blanco 
• mrcctortos tetotl'.lnlcos • P1me1 mezctado 
• Carton 1111ra en1111ses 

(c11Jas Ile g11J1eras/ccrealos1 

• Productos miNlos 
fmetat v papel 
comr11mntosl 

HO: 
• Envases encerados de leche 
• Paoel onceralfo 
• Matertates de roculJl'tmlento 

. MDll·RlCIClABU . . 

• nerososotos vacios 
• r.anchos de aramhre 

para rope 
• lalRs rte alumtnlo 
• Hol11 lata 

SI: 
• Latas de allmontos/Juoos 
• Latns vacias de utntura 

lse aceutan con Plnrura secal 
• rauet Ile es1111io 

HO: 
• r,01111cros mlxtos • Refacclones automorrtces/ 

!metal v papel comhtnadosl de plomerfa 

· · · ~ . VIDRIO REDICIABU . . 

SI: 
• Botetras de allmenros/hebldas • Vclllanas de ta c11s11 
• Jarros 111rascos de 11tdrto • Botellas de llcor. soda v 111110 

NO: 
• Ccn'imlcatrvrc11 • fOCOS 
• (SJICIOS • Vldr1o 110 seour1dad 
• Tuhos fluorescentes 

· · . PlAlftCDB RECIClABlEB 
SI: NO: 

/J)\ m. lhotenas de sollos. • Tapaderas de 
'<:J:;/ uottcuta lotogrartcal reclP1ontes de prasrtco 

@ 
Rift. lcontonC1!oms p11ra • Productos mtxtos 
detemonre. contermltlms do <merat .v plflsllcol 
Plflsttco para agua , toctte, . /} ,uvuetes do pt~s1tco 
charotas. balsas para cemlkt~.!' f Ma~tas 9ara © PIC, lluherta para aspersorosl ··· \ ~~Jesi(IJflntas 

11 <:\ </ •.. 

® 
llff, lbotsH para botes do ~ ·. ..

1
} • · 

hasura, cefol~n. hotsas do '--:~ }<., \ 
RbRJTIJlesl \ •, / . ,' ', 

/J)\ l'P, lrod1mm1es_ pm rouurt. \) · \j 
\Cl:/ malelas. POPOtesl 

/:J;\ PS, IP1a1os, !Blas. conlenedores \lJ para buo11os r bandelas para 
comtaa de plAsllcol 

/J>.. 111118S, lcont81181Jores de pt(lsltco \Ct/ mlKtOS V TuPOOrware®I 

ID Por favor remueva Hquldos, lapaderH r reslduos 
allmenttctos 118 lodos los PTOduclos para roctclar anres de 
deposlla11os en et contenedor "Clftl'arur. 

. DISECHOS DE PAffO, · . 

• Pasto conado 
• Planras verdos 
• Hulas secas 
• HoJueles de medere 

• Desechos animates 
• n11mas de palmes 
• Plantas enlermas 

.I .. 
m:StCHOS OU Pnno 

SI: 
• necortes del lartJfn 
• Yerbes 
• Sohranles de madora 

HO: 
• Cerne/pescado/huesos 
• Productos 1act1H1s 
• zacate/tterre 

los reshJentes de s1m luan C811tslnmo 
detren user el contenmror au1omad18d1J 
venJe. 

Los restdenles de la C1udad de Dana Point 
puetten us11r sus proplos contenedorns 
lhasra 35 oelonesl, botsas o pueden atar 
los desochos de Jamin. 

........ ..-. ....... ~- ..... ..,_ . , .. ~-· -.. 

.... , .. 
IIB.llllli' 

Es neual llflhacene do no11ochoB Pellgrosos on et Hooar IDPHI 
por medlo del programa rostdonciat automart,ado. Los DPH deben 
deposnene en un cenrro de rocoteccltm certmcado. u cenrro lie 
rocolecclon se encuenrra en Prtma Oesecha lamrrm tvease mapa 
ml\s adetantel. Los oesechos ret1uro11os en el Heuer lncluven. 
RUllllUe sin llmltarso: 

• 11cet1e usutlo de euromovtl 
• sorvenres 
• Balerfas 
• ProdUCIOS de llmPl8lB 
• Pmemmtes para madora 

uams a la oflclna dot 
Oepartamonto do 
Desechos lnleorados 
dot Condado de Orange 
o SOL.AG para los 
horartos Ito opemclon 
do los centros de 
recol8CCl6n. se puOllen 
m,poshar en 81 cenrro 
de recolecclOn un 

• Plntura vtelA 
• resttcltlas 
• Pruducros quf mlcos para alherca 
• Cartuchos de lmprosoras 
• Lucas do bennale sin u11Hr 

''''·•r·•t· .. •·•·'·r•·P"•l"" 

ma11mo 118 15 oalones o f25 trbres de marertales pollgrusos por 
vefrfculo J 11or v1slle. Usled dette ser restdonte def Condado de 
Orange v tenor llcencla do manelo o tar1eta de ldenuncactOn 
vAltdas para usar las lnstataciones. 

RlCIClAJE Dl ARBOUS DE NAVIDID 

ta rBColeccl6n en ta bannuela do Arboles de navtdad 
se never& a cabo en et die usual de recoleccion, ,../ 
durento las dos semanas dospues del ni'lo ,. · .,, .... _ "-
nuevo. Para p01ler ser reclclados los Arbores L '-

-~~~ ...... ·· · 
no deben tenor nleve ar1mc1at. esteras. L. · . 
clavos o bASOI. s, deben '"'"" en t~-;: 
bannueta de donde sortin recogldos pare 
ser reclctados. · · · 

.·. I 
---- ,,. _____ Ill!·- ........ - ,. 
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' · . . ICIRCI nn 8lfflMA AUTOMITUlbD 
La razon rle este nuouo programa de recolecclon 
auromatlzada es el cumpllmlento def Acta de Manefo 
1n1r.gr1uJo de los Desechos de 1989, mas conoctda como AD 
939. Uno 11e los prfnctpalns oblellvos det no 939 es rourar 
11110 ros californlanos maneten los desecrms solidus v 
rcrluzcan la generacl<m de desechos solldos Individual (por 
cJemr,lo, reducclon del origenl. lst11 rev renurere quo las 
clmlmJes canallzen 50% de sus desechos a otros r11oares 
ouc no sean los rrnsureros para et ai'io 2000. 

Los suhscrfptores en las Cludades de Dana rotnt, San 
Clemente v San Juan Capistrano pucden seleccloner un 
iueno de Ires conlenmrores espectalmenre dtsenados con 
ta11as v ruedas. Et conlcnedor negro sera para los 
11nsechos comunes v cl care o azur seni para mater1ales 
reciclables. Los resldentes de San Juan Capistrano pueden 
ohtencr un vcrrlc artlclonal riara desechos det lanJin. Usted 
1mcde cscoJer el tueoo de 35 o 61 galones. 

nuroximattamenre JO% def nuto oo desechoS resldtlrciates 
conslsle tie malertates rectctahres. una nsra de tos matertates 
11110 11ueden ser rectdm:tos aparece at reverso de este 
vol:mre. De vcz en cuamtu . nuevos matemdes recid8tJres se 
11u011en aiUn.Hr. SI no esta soouro s1 on articulo es o no es 
rcciciahlo, name a un representante para ser auxfflado. 

IDEAS PARA ll DIA DE RECOlECCION · 
El slsrema de 119sechos sortdos y r:te reclcladOs es el motto 
metor de recotectar basura v mater1Bms recl'Clables v orreco. 
ostabffldad en el 'urcciu, a largo Plaza para ef consumtdor. 

Es lmponan10 para los mldentes de la Cludad de Dana 
rotn1 que recthtm servlcto det vehf culo de recoleccton de 
desechos det lardin quo opera manualmente asogurar1e 
quo los desechos de Jenun osren en botsas o osren atados 
aproplademenro. 

H proorama requiem el uso de vehicuros auiomauzados 
lie recolncclon et1Ulpedos con un brazo robollzado. El 
conductor usanl el brazo robollrado para recouer r vacter 
el conlonldo del conrenedor en el camion. Debldo a esto, es 
tmportanlo que 1odos los matertales so deposlten dentro 
det contenedOr automatll81Ju v no ruera o enclma del mlsrno. 

COMO fUNCIONA n SIS1IMA AUTOMAllZADO 
rara melorar la eflclencta, establllzar los preclos v 
aseourar ra recoleetlon habitual de los contenodores 
automatllados, SOlAG Olsposal recomtenda que rocuorde lo 
sroutente e1 11,a de recolecclon: 
1. Lo11 conlmmtoms detml dn cvtocarso nn la or1na de ta benquera 

antes d9 11r11 6,30 a.m. et l!tA de recotecct6n. 
2. 1011 con1enet1vre11 deben de comcarse un lado a otro, con un pts de 

separaclon v 3 pm de Db11truct:ton. lpor etemulo, llhlran1011, Arbore111. 
3. Los C11nlet11rduros d81Jen de colocarse con 1811 9881 w rullllBB 

apunlam!o a su CHS11. 
4. Los contemnJoms detml de mmoverse d11 fa b8UQtreta entre 

12 lloras d88pu6! def 11Mvtch>. 
5. lo11 artlcutos colocados a luera de 1011 C1l11180llllom nu 1enin 

rec0111du11. 

IIRTICU10S VOlUMIHOSOS 
PHOGRAME U RECOLf CCfON DE AR11CUl0S VDLUMINOSOS 
Cada cllento resldenclal Ilene derecho a dos <2) 
recolect:tones de 8rtfcutos volumlnosos sin casto al afto 
por parte de SOlAG otsposal. Por tavor llama a un 
represonlante para hacor arreglos de artf culos 
votumrnosos en el dJa usual de recoleccilin d~ besura. Se 
puetten haetJr arreutos para recouer artf culos VQIUmlnosos 
con un pago nominal por cada recolecclon. 

. dOUE SON amtCUlOS VOlUMINOSOSP 

Los artfculos Que no caben en sus conlonedores 
automaUzados negro fbasura), cafe/aml (reciclablesl o 
verde Oardln) 1a1 como una sma o un coucil. so conslderan 
"artfculos vorumlnosos". El artfculo votumlnoso es un 
obfeto que no puedo ser manetado can un equlpo de dos 
personas, pudlendo sor lavadoras, secadoras, 
mrrtuoradores o cualquler 01ro obloto grande. 

OROANIZACIDNIS NO lUCRATIVAS 

Antes de Que usted sauue los articulos volumlnoso para 
ser desechados. consldere donar1os a una organl.zaclon no 
rucrauva. SI desea mils 1nrormac1on sobre ta recolecclon 
de artf culos vo1um1nosos o et numero teleronlco de alguna 
organlzacton no lncrallva nue os1t dtspuesta a recogcr 
articulos usados. comunlquese con un r-) 

repreoentante =0446. ..., ( ··· · 11 
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IMPORTANT NOTICE 
NO DELAY IN TRASH COLLECTION THIS JULY 4TH 

This year the Fourth of July falls on a Sunday. Currently the County.landfills operate Monday through Saturday so you 
will not experience delay in trash service. On your normal collection day, please place your trash/recyclables out at the 
curb for collection. · . :.- . 

PROPER DISPOSAL OF THE AMERICAN FLAG 
As we celebrate America's Independence this Fourth of July we may notice that the flags we display have 
become tom or tattered beyond repair. This past year the editors of Recycling News received a letter from 
a World War II Veteran regarding proper disposal of an American Flag. 

____ The Orange County Veterans will forward the flags to the American Legion Post where they will be 
Disposed of in conformance with tradition and local laws. Please mail your old American Flags to: 

ORANGE COUNTY VETERANS 
SERVICE CENTER OFFICE 
1300 South Grand Avenue, building B 
Santa Ana, CA 92705 

TIPS TO REMEMBER WHEN YOU'RE AT THE BEACH OR PARK 

Did you know that our oceans provide most of the planet's oxygen, moisture and weather 
panems? Every year, the Center of Marine Conservation sponsors a nationwide 3-hour beach 
clean-up, which has proven to be extremely effective. In 1987, in Texas alone, volunteers 
collected: 31,773 plastic bags; 30.295 plastic bonles; 15,631 six pack rings; 28,450 plastic lids; 
and I ,914 disposable diapers. And around the nation, the volunteer clean-up crew collected close 
10 2 million pounds of debris in just 3 hours. So next time you go to the beach or the park, 
remember to bring a rrash bag and before you leave try to spend a few minutes picking up any 
liner you find. If you are interested in beach clean-up activities, please contact the Center for 
!v1arine Conservation at (202) 429-5609 or the Surfiider Foundation at (800) 743-7873. 

IMPORTANT Y2K LNFORMATION 

By December 31. 2000 your city will need to be in compliance with the regulations set forth by state law AB 939. As you 
are already aware. AB 939 is the state-mandated requirement for each City throughout California to divert 50% of their 
was1e stream away from the landfill by the Year 2000. Over the past several years the Editors of Recycling News have been 
di:>cussing the 50% goal and the imponance of reducing your waste. recycling and buying recycled products. Over the next 
yc.1r. your ciry will evaluating the programs currently in place and will review new ideas to promote the goals or the state 
l.:iw. Keep up the good work!!!! 

J Holiday 
Collection 
Schedule 

We will not pick-up on these holidays: 

- :\ew Years Day - Memorial Day - Independence Day - Labor Day - Thanksgi"ing Day - Christmas Day 
However. trash collection will resume one day later. 
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Unwanted Computer Parts - Help Your Community Recycle 
R~ccmly there has been a lot of talk about the year 2000 
( Y:!K l and the potential of irnbedded computer chips 
c..lisahling thousands of appliances. electronic products. ere. 
While the editors of Recycling News can neither confinn 
nor deny these reports. we would like to request our 
i.:uswmers· help to try and locate alternatives to disposing of 
these items in the landfill. If you or someone you know can 
direct us co a non-profit organization willing 10 accept these 
items or a remanufacturer that would be interested in 
~ccuring chi~ material. please contact our office in writing. 

Some locations that may take old computers (via the internet) 
CALMAX - hnp://www.ciwmb.ca.gov/calmax 
Detwiler Foundation - http:/www.detwiler.org 
Goodwill Industries of Orange County -
http:/ocgoodwill.org/compu1er_dona1ions.h1ml 

More Trash Friendly Websites • 
Solag Disposal. Inc. - www.solag.com 
County of Orange - www.oc.ca.gov./iwmd/ 
Laguna Hills - www.ci.laguna-hills.ca.us 
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KEEP RECYCLING WORKING - AMERICA RECYCLES 
On November I 3. California cities will have the opportunity to participate in the second annual America ~ <> 
Recycles Day - a national campaign design~d sp.ecifically t? reinforce public su~pon: of r~cy~!ing. Your ~'t" ~.t.. 

City. the County of Orange and SOLAG Disposal would hke to "Keep Recycling Working. You can 5 oi 

help by remembering to reduce, reuse, recycle and compost your waste, but most importantly ... purchase ~ § 
products that contain recycled materials. By working together we can preserve our planet, promote a ..,. ,..,. 
healthier environment and secure the future of recycling. 

0
~Jl'l"l>f."" 

SPECIAL GIVEAWAY 

To celebrate America Recycles Day, on Saturday, November 13 from 8:00 a.m. to 12:00 p.m. Tierra Verde Industries, 
a green waste recycling facility located in San Juan Capistrano, has offered to donate compost for. use 

in your yard. Bring a shovel and a large container/bag to Federal Doc Loading, located on Alicia 
Parkway between Avila and Aliso Creek Road in the City of Laguna Niguel to collect the free 
compost material. ___ .. ----~~:.-~~~~:~~:·~ ...... ~ ... 

_.·· .,..:if.K~ii'.:f:L 2.'f.,;;f.~t'·. 
F1ND A NEW USE FOR AN!e()IID'.lTEM/Slit%·.·· . 

··l~;:~:::r~-&;.: . --~'TO l<:ik ~--. \~fv. \ 
Have an old bike that needs fixing or a-d1m:i't:fi?.!if ~: ... ,.,. '-!i~~;h~~out some other large item that needs some 
minor repai~s? ~efore you throw th~t i~ri{~~-~f::~~-~tf~~~~ _w~o could put it to good use? There ~e 
many orgamzauon such as Goodwill ;~~~-~~~i'fo.teJJ.i:!~~..\:~of-~ge County (CHOC) and the Salvat10n 
Army that make it their business to bring ·new life ,tf~l4eij~~bfe'ifefns~ Iii the'spirit of goodwill 
and l~ss :1asre. SOLAG Disposal, Inc .. r~g~th~r,::.wj_ti(yo~:f:J.!~ ~ 7o~ge you to contact these ~,t 
organizations before you throw a reusable.item .u;i-th~:~.·for ~l~_pp.qne.numbers to these or other 
non-profit organizations. please 1001c in the.y~now:pij~{iin¥~rt~frhriri:~riops':· or you may contact ~N 
Solag Disposal for more information. Also ~~irie~~fjliat"y~:m°'tµ~ution may be tax deductible. 

. . -·:/·i: :jt?) f:/Jtt,{i1J.{~:·> ,: 
ENVIRQNl\tJENTAL AWARDS .<e. · :~·:. ::"::F~':e:,:·,·\:;c:,-r.a:·~.· 

-- •. "v~~~ !.! ~ ~\·{:Y~-f .;/_.<;;i,:~; _.-... · 
The Cities of Dana Point. Laguna Niguel, San Cle~_ente-;",.Sail'Jrljp..Capistrano and the County of Orange would like to 
recognize the following businesses for their outstandiiifeffons to reduce waste and recycle in their community: 

Doublt:tree Guest Suites, Dana Point • Flex Foot, Inc. • Trade Winds Motel 
Unichem Industries, Inc. • Tall Mouse Arts & Crafts, Inc. • Auto Care 
Launderland • Mission Yamaha, Inc.• Saturn of San Juan Capistrano 

Each of lhese businesses are being recognized by their respective cities for their dedication to help keep 
our environment clean and their commitment to recycling and source reduction. 

TRASH FRIENDLY WEBSITES 
Solag Disposal - www.solag.com 
www.choose2reuse.org - This website will give you 
,·~iluahle information and on-line resources to help 
in your l?ffons to re-use everyday items. 

Dana Point - www.ci.dana-point.ca.us 
Laguna Niguel - www.ci.laguna-niguel.ca.us 
San Juan Capistrano - www.sanjuancapistrano.org 
San Clemente - www.cty.org/san-clemente/ 
County of Orange - www.oc.ca.gov/iwmd/ 

•~=-=-===-=========== 
S:il\~l~'.:::,,\\ ~., Dana Dolphini Selena Seal~- SOLAG .l JJ 

" s~n Clcmcn1e f, C:ipi-,r;,nu !hna Pom1 · ,1.: ::,, DISPOSAL ~ _ .. 

Corky Cc>y111..- ', Quad Cities ~~ I 
l.al,!un;, Nil,!ud . . __ _ . -., __ ~e~y~l-~ng Program ~ I 
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IS YOUR TRASH WEJGHIWG YOU t>OWW? 
Items that are too large to fit in your container are considered bulky-items. As a customer 
of SOLAG Disposal you are entitled to two bulky-item pick-ups per calendar year, at no 
extra charge. Almost anything that can be managed by a two-person crew will be picked up 
as a bulky-item. This includes old furniture, appliances, carpet, mattresses, water heaters, 
etc. Loose items need to be bagged or bundled, and no liquids or drums of any kind will be 
accepted. Before you put out large items to be landfilled, consider donating these items to 

0 

) 
/ 

a non-profit organization. If you would like more information about bulky-item pick-ups or • 
non-profit organizations willing to pick-up your reusable items, please contact one of the 
customer service representatives at (949) 240-0446, Ext. I. 
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RECYCLING YOUR CHRISTlVIAS TREE IS AS EASY AS 1-2-3 .... 
Can you believe that the Holiday Season is already behind us? Well it's time again to recycle your Christmas Trees. Depending 
on where you live, collection of your trees will take place on your normal collection day during a two week period shortly after 
Christmas or after the New Year. Just follow these three simple steps: 

FIRST, please review the front of your bill for the dates of the curbside collection of your Christmas trees. 

SECOi'iD, Remove all decorations, tinsel and stands (wood or metal) from the tree before collection. If your tree is over 8-feer 
in height, please cut the tree in half. 

THIRD, Place your tree at the curb next to your container on collection day. On rrash day a separate collection vehicle will pick 
up your Christmas tree. 

'.\"OTE: Flocked trees or trees with nails, stands or ornaments cannot be recycled., but v..i.11 be picked up and disposed of at the 
landfill. Please do your pan to help recycle your trees. · 

ITS NEVER TOO LATE TO RECYCLE OLD CHRISTl\L-\.S CARDS 
For the past 20 years St. Jude's Ranch for Children has recycled holiday, birthday, get well and all other occasion cards. St. 

1es Ranch is a non-profit home for abused and homeless children located in Boulder City, Nevada. People from across the 
,1ired States and around the world send used cards to the Ranch. In 1992 nearly one and a half million cards were collected. If 

you would like to recycle yow- Chrisnnas cards, please send them to: 

St. Jude's Ranch for Children 
P.O. Box 60100 
Boulder City, 2\"V 89006 

~ 
~ 

If sending by United Parcel Service, 
send to: 
SL Jude's Ranch for Children 
100 St. Jude Street 
Boulder City, NV 89005 

TR!\SH FRIEI\DLY \VEBSITES ~~, . 
Each quarter the editor of Recycling Nev.·s ,..;11 be reviewing website anct~lihddresses on the Internet that may be of interest 
to our readers. Tne sites examine: wavs to reduce waste, avenues to reuse uri~anred materials (such as do~ to non-profit 
organizations), types ofrecyclable material and directions to backyard composting. ...,.'-~: . 

':.:,...~,, 

hrrp://www.ep:1.gov This website is an excellent source for businesses and individuals that have questi;~t waste preven-
tion, water & air qualiry information & regulations. ~ - I~ }i 

. I~ ~Q. . _L:c.l '~-
http://www.m;JSterc?mposter.c_om W'.1111 to know the secret to a successful home com~..system? Check out this~~ ' 
complete & easy d~-n-yourself wstrucnons. <~""1 ·~-:-:£· 

p:/hnrn .recycle.net This location is a worldwide trading site for information related to secondary or recyclable 
odities, by-products, used materials and surplus items. 

There will be no collection on the following holidays: 

New Years Day Independence Day Memorial Day 

Thanksgiving Day Christmas Day Labor Day 

• Trash collection will be delayed one day after the holi.day. 

SOLAG IPA 
DISPOSAL~7 
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Many products are collected 
through community recycling 

programs. These materials are cleaned 
and processed to produce new products. 

By purchasing recycled products you can help 
"Close The Loop" 

Why buy recycled products: 
I. Buying Recycled reduces waste and pollution. 
2. Buying Recycled conserves resources. 
3. Buying Recycled conserves energy. 

· Some myths about recycled products: 
L Recycled products are hard to find~ 
2. Recycled products cost more. 
3. Recycled products are inferior in quality. 

"Look for these sv:mbols when · 
. purchasing everyday products." 

m)[QJ~ 

• 
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IS YOUR TRASH WEIGHING YOU DOWN? 
Items that are too large to fit in your container are considered bulky-items. As a customer ofSOLAG Disposal you are entitled to two bulky-item 
pick-ups per calendar year, at no extra charge. Almost anything that can be managed by a two-person crew will be picked up as a bulky-item. This 
includes old furniture. appliances, carpel, mattresses, water he.iters, etc. Loose items need 10 be bagged or bundled. and no liquids or drums of any 
kind will be accepted. Before you put out large items to be landfilled. consider donating these items to a non-profit organization. If you would like 
more information about bulky-item pickups or non-profit org;:mizations willing to pick-up your reusable items, please c·ontact one of the customer 
service representatives at~~49) 240-0446. Ext. t. 

. . 
HOUSEHOLD HAZARDOUS WASTE (Roundup Available Year-round) 
To make proper disposal of"household hazardous material" convenient, the County of Orange operates four household hazardous waste (HHW) 
collection centers throughout the County. The closest facilities are located in San Juan Capistrano and in the City of Irvine. Each facility will acc::pt 
your hazardous waste at no charge. upon proof of Orange County residency. Some common household hazardous materials are: 

- Road Flares - Batteries - Antifreeze -Oil 
- Toilet Bowl Cleaners - Weed Killers - Medicines - Bleach 
- Wood _Preservatives - Fertilizers - Pool Chemicals . - Paint 

For pro"per disposal of these materials. we recommend that all items are in their original containers, are clearly marlceo as to their con.tent, or are 
marked as "unknown materiar. A maximum of 15 gallons or 125 lbs. of hazardous materials may be brought to the collection center per vehicle. per 
visit. 

The Household Hazardous Waste Collection Facility in San Juan Capistrano is located at the Prima Deshecha landfill off of Ortega Highway at the 
, oft.a Pata Avenue. Or the Irvine facili~ located at 6411 Oak Canyon between the 5 and 405 off the Sand Canyon ex.iL Hours of operation are 

.esday through Saturday. 9:00 a.m. - 1.:00 p_m. They are closed Sundays, Mondays, major holidays and rainy days. For more information on the 
Stop, Drop & Swap Program at the Irvine Facility (which allows residents to select free products that can be used at home) call (i14) 834-6752 or 
visit their website at: www.oc.ca.gov/iwmd/ 

MORE DCSPOSAL TIPS:-Save a trip to the HHW Facility by using the hazardous materials completely. And remember products such as"paint, s~in 
or weed killers may be useful to friends or neighbors. For additional information please call the Couriry of Orange trash and recycling hotline@ 
(714) 834-6i52. · 

Prima Deshecha 
Landfill 

.. 
~ 

.. 

Rarcl'IO Mag rw)1 to SQJe ~ 

Vlejo Rd 

2·1/2 mile 

• - at: 
,_ -.,. 

La Pala Rel. 

~ Prima Oeshecha I 
Landfill Ir,., • 

TRASH FRIE~"DLY WEBSITES 
htrp:J/-w.obviously.corn/recycle/ . 

6411 
Oak Canyon 

-~ 

The Internet Cons.umer_Rec:ycling Guide shows ways to stop unwanted mail and other reuse and recycling tips. 

6411 
Oak canyon 

Mag not 10 ,c:ale 

http://www.ergroup.com . 
The Environmental Recycling Group helps to promote the use of environmentally friendly productS and the use of 
recycled building materials. They have an extensive data base of recycled building materials for homeowners and contractors. 

Along with the manv website offerings we bring you each quarter. your local cities also have sites that are both informative and interesting. And this 
quaner, SOLAG Diiposal is e,ccited to introduce their new website at s·olag.com. If you have any suggestions to help make our webpage more 
informative, please contact our office with your ideas. 

guna Niguel www.ci.laguna-niguel.ca_us 
Clemente wwv..cry.org/san-demente/ 

Cocky Coyo,~ 
l..lguna Nigucle~ 

Dana Point www.ci.dana-point.ca.us 
San Juan Capistrano www.sanjuancapistrano.org 

Dana Dolphin_ 
Dam Point ~ 

Selina~eal · Sa."l Clemente 

,<.:. ;:'\\ 
!._ 

.,, ., 

SOLAG ~~ 
DISPOSAL ~,.a. 
Quad Cities ~11~ 

Recycling Pro~ 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF SANTA ANA 
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REC IC LE 
Acm:. Us ... oo 

Este programa es traido. a usted ·por la ·budad" de 
Santa Ana y es hecho posible · con· fo·ndos · _del 
California Integrated Waste Management Board: · · · ·:t ... .... TA1 ·cHE 

"DAU cO 

... -... 
- < •. 

0 

·. ·.·· 
.. ~-. 

... :··. . .. .•• .... 
. ;· •• , :· .:·~ • 7 ··. .. . 

-·.·:-.: .. /:;;.: . ·;_ . 
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£lay la. m9t c;h!.'0!19 trinh do T~anh Pl:o S"!nta · . 
Ana ding hien va duqc HQi £long Quan Ly Rae 
Califomia tai tri;I. • 
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RECYCLE USED OIL 
It's Easy! It's Free! 
Santa Ana residents with curbside ref use service are eligible to have their used motor oil col
lected free of charge. Call (714) 558-7761 to have a used motor oil container delivered to your 
home. When you fill the container with used motor oil. call Great Western Reclamation and 
schedule a pickup for your next regularly scheduled refuse collection day. An empty container 
will be left for your next oil change. 

RECICLE ACEITE USADO DE MOTOR 
lEs Fdcil! lEs Gratis! 

Los residentes de la Ciudad de Santa Ana Que reciben servicio de recolecci6n de basura al 
borde de la vereda/banQueta pueden reciclar el aceite de motor usado sin cargo! Llamen al 
teletono (714) 558-7761 para pedir Que le envien un recipiente para recojer el aceite a su 
domicilio. Una vez Que el recipiente este lleno, llamen a Great Western Reclamation y pidan 
que lo recojan la pr6xima vez Que le recojen la basura. Al recojer el recipiente lleno le dejaran 
uno vacfo para usar la pr6xima vez. 

TAI CHE Bl'EN oAu MAY OA oONG ROI 
Vlla d~ dang! Vlla mi~n phf! 
Cl/ dan cua thanh pho Santa Ana dang SL! d1,mg d!ch Vl,J de rac tnJcS'c clta nha cho xe lay d6 hang 
tuan con dVQC hl/O'ng dich Vl,J mien phi thu h6i dau. nhat may da dung r6i. Xin g9i so 
(714) 558-7761 de co dl/Qc thung chl/a dau giao den t~n nha. Sau khi thung chva dau cu da day, 
xin gQi CCI quan Great Western Reclamation a so di~n tho;:;ii tren de s~p xep gio cho xe den thau 
h6i thung dau. Quy V! se dVQC Cung ~p m(>t thung ChU'a dau mdi de tiep tl,IC Sil d1,1ng. 

Great Western Reclamation Customer Service Center (714) 558-7761 
Mon - Fri 8:00 am - 5:00 pm Sat 8:00 am - 12:00 pm 

Great Western Reclamation Trung Tam Ph1,1c Vl,l Khach Hang {Customer Service Center} 
714-558-7761 Thll' Hai - Thll' Sau: 8 gio sang - 5 gid chieu ThU' Bay: 8 gid sang - 12 gio In.ta 

;u, :~ram.an Pili:ao a itJSiec ::.r ta au.e.,c, -ce Sa:t.1 Ar.1 y e1 :t..-tna 1WS,'°1e c:i:n ronco:s ad cat.:.:iin~ 1r.te:r:at:::: \\'llt.! ~.u. .. ~r.tm E:cJre 

Cl'u . .lCT!g tnnn ta. ci'IC bu!11 ~.a.1.1 may chmc ~ao Ere bal t."ian.h pn,6 Santa Ana va 1a1 tr.: 00, o;: auan Cil:.tfonua lr.teqra~eo 'o"'.'asre M.a.~e!'n~r:1 
Boan, 

i 
iittYci:E 
W.EDOlL 
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SPECIAL NOTICE! 
As a reminder. the Santa Ana Municipal Code requires that all carts be 
placed at the curb no earlier than 4:00 p.m. the day prior to collection and must 
be removed and placed in a location out of public view before 12:00 a.m. (midnight) the 
day of collection. (Please note that a fine of SSO to $150 may be assessed if carts are 
not placed out of public view.) Your assistance in making Santa Ana a better place to 
live is greatly appreciated. (If you would like to report carts left in public view. please 
call Community Preservation at (714) 667-2780.) 

iNOTICIA ESPECIAL! 
Por favor recuerden que el C6digo Municipal de la Ciudad de Santa Ana requiere que todos 
los recipientes sean ubicados en el cordon de la vereda despues de las 4:00 de fa tarde 
del dia anterior a la recolecci6n, y se las debe guardar antes de las 12:00 de la rnedianoche 
del dia de recolecci6n. (Por favor tenga en cuenta que se les puede dar una multa de 
S50.00 a $150.00 silos recipientes no estan fuera de la vista del publico}. Se les agradece 
con anticipaci6n su esfuerzos para ayudar a mantener a Santa Ana a ser un lugar mejor 
para vivir. (Si Ud. quiere informar acerca de recipientes que no han sido guardados, par 
favor !lame a Community Preservation al telefono (714) 667-2780.) 

LUU Y E>AC BIET! • • 
Xin fl!U y quy vj r~ng lu~t thanh pho chi cho phep d~ thung rac ra le di.long som 
nhat la sau 4 gic'1 chieu ngay horn tn.toc, va !hung phai dvc;tc cat ky khoi tam nhin 
cua cong chung tn.toc ntia dem ngay horn sau (tLtc ngay d6 rac). Neu vi ph.:;im, 
quy vi co thE} b[ ph9t 111 $50 do-la den $150 do-la. Xin cam an St/ hc;tp tac cua 
quy vi lrong lanh Vl/C nay. Trang In.tang hqp co nhCmg thung rac kh6ng ai cat 
va bo ngoai le dllang qua h.:;in. xin quy vi thong bao ve co quan Community 
Preservation o so (714) 667-2780. 

Santa An~ recycles 
\:::::::!I. 

You make the difference/ 

0 
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• RECYCLE USED OIL! 
WS EASY! WS fflEE! 

Did you know thnt you can 11ispose of you, used motor 
oil safely nnd ensily righr here in Snnlo Anu? When you 
change your oil, drain you, used motor oil into n 
contoi_ner, seal the conlniner well with o lid, nml hring ii 
lo one of the rnnve11ie111ly lornted Stole Certified Used 
Oil Collection Centers in Sonln Ano. And, State Certified 
Used Oil Collection Centers will poy you $.04 for eoch 
quart you recycle. 

WHY RECYCLE USED MOTOR OIL? 

Bemuse it never wears out! Your used motor oil rnn be 
recycled und used again. And thnt means you can be 
conserving a rmturol rcsou,ce. Motor oil which is poured 
into the ground wn pollute the soil, groundwotcr, slrcnms, 
and rivers ... your environment. When you tnke your used 
motor oil to a certified center for recycling, you me 
protecting the environment and conserving a 
valuable resource. And, State Certified Used Oil 
Collection Centers will poy you $.04 for ench 
quart you recycle. · 

USED OIL RECYCLING TIPS 

• When droining used oil, use o clean 
plastic oil prm rrnd a contoiner with n 
tight lid. 

• Never pour or drain oil in the gutter or 
storm drains. City storm droins empty to 
the ocean. 

• Reuse your used oil conroiner, nnd store 
it snfely, owoy from children ond pets. 

• Don't mix used oil wilh chemicals, 
gasoline, water or other substances. 

• Use a reusnble 5-gollon or smaller 
size contninor. 

• Coll your nearest Slate Certified 
Used Oil Collcclion Center for 
hours of operation ru11I 
rnnounls ncccple1I. 

iES FACIL! iES GRATIS! • 
l 511he que Ud. puede dcshocersc del oceile usorlo de motor oqui en 
Sontn Anu? Cunndo Ud. cmnhia el occite do su motor, vocielo en un 
recipientc, se/le el rccipiente con una lnpa hion segurn, y tr{Jigolo a uno 
,le las Centros Cerlilicodos de Recolecci6n de Aceite Usndo de Motor en 
Scmln Ann. Estos Centros Certificndos lo pog1116n $.04 por cnrln cunrlo 
de nccite usudo que U1I. reciclo si ustcd nsi lo desco. 

GPORQUE RECH.AR ACEITE USADO 
DEMOl'OR? 

j Po,que nunco se gnsln ! El oceile usodo de motor puede ser usado 
nucvomente si se le limpion Ins impurezns. llndendo esto, conscrvamos 
nuestros recursos nnturnles. Si uno se cleshaco del nceile usarlo de 
motor lir{rndolo en un ngujero en el jmdin, so puede contominor las 
rnlilus de oguo bobible, los lngos y los rios. Cuando Ud. llova su aceite 
de rnolor usndo n un Cenlro Certificado de reciclajo, Ud. est6 
prolegiendo ul medio ombienfo y conservando recursos nnturoles. Y los 
Ccnlros Ccrlilicados de Recolecci6n de Aceile Usodo de Motor le pogmon 
$.04 por coda cum lo de accile usado si Ud. osl lo desea. 

SUGERENCIAS ACERCA DEL ACEITE 
USADO DE Moron 

• Cuomlo combic el nccite de su motor use un recipionte que iengn una . 
lupn seguro y que eslc li11111io. 

• Nuncu lire cl nccile usmlo de motor en lu ulrnnlnrillu. Los clesogiies 
de In Oudod de Sunln Ano se dosogot1111 en el oc~rmo. 

• Vuelvu o us111 el recipicnle original y guordelo en un lugor fuern del 
ulrnnce do los nifios y n11i11111lcs. 

• Nunrn mezclo cl nccjlc de molar con produclos quimicos, gnsolinn, 
ogun, u otros sustnncios. 

• Use un rncipienlc con unn capncidml 
do S gnlones y quo se puedn volvcr 

(I USIII. 

• llm11e nl Centro Ccrlilicmlo 
rlc Rcciclnje de Accile 
Usmlo de Motor rnos 
cerrn n su do111icilio pmo 
nvcriguor horns de 
opemci611 y rnntidml 
mcplmlu. ,&, 

Ntl \tit 
l°'tO••U 
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for addilionol recyding lornlions, please call lhe lnlegrated Waste Munagemenl Board 
Recycling tlolline ol 1 ·800·CLEANUP. 
Pora olras locolidades por favor llame ol lnlegrated Wosle Management Board al lelefono 
I •800·ClEANUP. 
· f/101, ttl,p/,on, /ht$, tenl,n ba/011 /airing in your used oil. 

I. A11hle'1 Jhe ond 
Towing 101. 
4518 Wulmin1te1 AYe 
Sonia Ano, CA 92703 
17l416l6-4Sl8 

2. Big O lfns 
I ?11 Well Wornn Au 
Sonia Ana, CA 91707 
{1141 H0-8646 

J. Car·Jun1 (ompltlt 
Auto Stnlcu 
112A £o11 Walnut St 
lon10 Ano, CA 97101 
17141835-HSS 

4, Car-June Complell 
Aulo Suwl<u 
1mw111l11S1 
Sonia Ano, U 9210] 
11141 SH-1497 

5. (or·June Complel1 
Auto Sdrvlus 
509 N. 81i11ol 
Santo Ano, CA 92703 
17141835-4433 

6. Chief Auto Por11 Inc. 
1101 So. 8111101 
Santo Ano, (A 92704 
11141241.om 

7. (d Dhhns Uoo1ol 
1701 H. Broodwoy 
Santo Ano, CA 92706 
17141 HJ.ma 

a. (dlngor URO{DI 
1502 E. £din9er Ave 
Sonia Ano, CA 92701 
17111667-0207 

9. Fhutone Start 
3733 S. Bri1lol 
Sonia Ano, !A n704 
11141 S49,401S 

10.llreslono S1ou 
1001 H. lu1lin AYe 
Sonia Ana. (A 92101 
11141 S41./97I 

11. Jlllf tub, 
202 H. fo11ln Av, 
San10 Ano, CA 9170S 
11141 834-0410 

12. lo~a·, Mobll 
146S S. Main II 
Santo Ano, CA 92707 
17141831-3166 

13,Kragu Aulo Porll 
1400 W. Edingtl Avo 
Sonic Ano, CA 97104 
11141H4-143? 

14. Krogen Auto Porll 
S11 W. 171h SI 
Sonia Ano, CA 97706 
(1141 543.4492 

15. Krag on Auto Parh 
2331 S. B11!1al Avo 
Sonia Ano, CA 92704 
17141151-0187 

'Por lavar /Jome po11e/1/ana a/ i,n11a an/11 do vilila1/o. 

16. Krag1n Aulo Paris 
1307 E. 171h II 
lonla Ano. CA 9170S 
11141953-6061 

17. Porll USA 
m w 17rh S1 
Sonia Ano, CA 97706 
11141 m-ms 

18. Pep Boys 
120 foil hi II 
lanlo Ano, CA 97701 
(7141547.7471 

19. Pep Bol' 
I 1011. lorbor Blvd. 
Sonia Ano, (A 97704 
1114) 1/S-0878 

20. Pur,letl Aulo 
Service 
HI 9 \. Moin St 
Santo Ano. CA 9?701 
17141149-7900 

21. Ouohr Stole 
MlnlHube In<. 
3827 W. WMlmlmlu 
Sanlo Ano, CA 92703 
17141554-0610 

22. Saturn of 
Santo Ano 
IJSO Aulo Moll Or 
Sonia Ana, CA 92101 
1714) 648-?W 

23. Scher Tiro 
I BOS H. Grand Ava 
lonla Ano, CA 91101 
(7141118,86H 

24. Jhe Slollon 
101 S. Main II 
lonlo Ano, CA 92101 
17141 542-8817 

ii rom is brou9h110 you by d,o Cily ol Sanlu Am, on<l modo ponil,le by o 9ro111 lrt>nl Ilic 
Integrated Woilo Munoucmcr1t Boord. 

lili'\t'I' 
l'lo~JI UU, 

omo 01 lrol<lo a o,rcd po, In CiurloJ Jo Sonia Ana y c1 l,ocl,o po,iblc ,on lomlo1 Jcl 
uu lnlcgrotcd Wo~le Mcnu9cmc111 Bioa,d. 

-·~ P,itll-o,J Of! Ruc:ydt?d Pnncr 

Santa A!'~ .recycles ·(:). 
Y/')11 mnltA lhA rliflArAnrAI 
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iGreat Western Redamation vendro o su mo a recoger el aceile y los lihros 
usodos de motor sin mrgo alguno! 

iAsi es! Los residentes de la Gudad de Santo Ano que tienen servicio de 
recolecci/Jn de basuro al cordon de la veredo pueden gozor de este servicio 
totolmente grc1is. 

Uome al telefano (7141 558-7761 y pido que le envien a su coso un recipienle 
para el aceite y uno balsa para el filtro. Cuondo tengo el recipiente Ueno de 
oceife usodo de motor y el filtro denlro de lo bolso de pl/Jstico, llome a Great 
Western Reclamation para hocer una rite para que se lo recojon. 

Recicle El Aceite_ y Los Filtros Usados 
El oceite y el filtro usodo de motor seran recogidos el proxi~~ dlo_ qu~ le recojon lo basuraj y 
al mismo tiempo le dejorim un recipiente y_ uno bolso de plost1co _hmp10~ para que Ud: use a 
proximo vez que lengo que combiar el oce1te del motor a su veh1rulo. 1Uame hoy m1smo al 
t~efono (714) 558-7761 y hoga una cito para que le envien un recipiente para el oceite y 
una bolso de plostico pore el filtro! 

---~-'· 2 ~:~--\·.'_:).:-~=· ... ! -~-;:···--:._.~·~.;.--

El Condadq de Orange opera centres de recoleccion para moterioles toxicos donde residentes 
pueden llevor pinturos, pesticidos, solventes, etc. Los residentes de lo Cuidod de Santo Ano 
pueden utitizar dos centros: 641 l Oak Canyon Rood en lo Gudod de Irvine, y/o 1071 Blue 
Gum Street en la Gudod de Anaheim. Pora mas informocion, por favor llome al telefono 
(714) 834-67 52. 

• 
Este progromo es traido a usted por lo Gudod de Sonia )' 

' : Ano y es hecho possible con fondos del Catilornio Sonia An~_:;) recycles 
; __ , Integrated Waste Management Boord. --... -.... 
R.EC""iCU: 
l'SJ:l)Oli.. 

' ~ ' ~ -
T9i Day C6 Thu Hai Dau va Oo. LQc Dau CO Mien Phf 

.. ~. ,:;,..~':: 
.... ~ .. ~ _:. .. 

;_ - - -. 
Rat De Dang! Mien Ph~ Thu h6i dau va d6 IQC dau 

Thu h6i d§u xe ho'i da dung bao vt~~-.:-:j('~ · Dau xe hen va do IQC dau cu se dtJQc thu hoi vao ngay hot rac thong thl/ang 
.. t +.:.' .. d.r. · • ..c. · ... '' t,;r:'.-··~~..,. -. ~p di!n, va hQ se d~ lc;ii m9t thung khOng va m¢t b[t khac dl,lng do IQc dau mQ uil nguyen ang Qh::1.. · .. ,,;.,..· . .. ch I: th d 0 i,,-, t .. 1 H- . '(714) 558-n6 d.· " ' .. b·-· . _ · . '>;-;1.=-uif.'ft:!': ·. o an ay au n 1 01. ay 991 so 1 e sap xep then 1eu 

Great Western Reclamation se dE§n tan nha va thu.h6f dau xe-··· "-:.nh?n lhung di/Ilg dau va bit dl,lng do IQc dau mien phi ngay ham nay! 
! hai va do IQC dau cu ... mien phi! . · +:~:-!;_~· ·;,_· .-. , , s.. s.. ,. 
~- ·: ·· · Quy vi co ~uon phe thai gia v$J nguy h~i khong? 
. %ng v~y. at dan tc;li Santa Clara co djch Vl,I hot rac bi!n le Qu~n Orange dieu hanh cac tnmg tam thu h6i phe lhai gia V?t nguy h?i 
:l~: j:~ Pm~ .• i •. dn~iien.> u_ ki~n d~ dl.lQ'C thu hoi dau xe hen va -~! IQC dau trong vung cho gia chu dem be SC1n, thu6c tni sau bQ, v~t li¢u lau chui, 
[ .,..._ 

8 
,...., dung moi, van van. Hai trung tam ti¢n lc;:fi cho elf dan t?i Santa Clara nam 

r;".,. .... ' · "~: ·• :c. ·/? · · · tqi 6411 Oak Canyon Road, Irvine va 1071 Blue Gum Street, Anaheim. E)i§ ~.: Chi can QQi so (714) 558-7761 de dl/Qc goi den ~n nha mqt 
; .,., thung dl,l'ng·dau va bjt di,mg 00 IQc dau. Khi da d6 dau xe ho'i biet them chi tiet, xin gQi s6 (714) 834-6752. 
" -- cu vao thung, va bo d6 IQc dau vao bit. hay g9i Great Western 
· Reclamation d~ s~p xE§p 

-:.~·= ·thai bi~u thu h~{ 
~:. . 
t.. : . . .. 

It's Easy! It's Free! .... 

Great Wimern Reclamation will come to your home ond collect your used motor 
oil and oil fihers ... for free! 

That's right. Santa Ana residents with curbside refuse collection ore etrgible to 
IIIIJ,.e their used ·motor oil and oil filters collected for free. 

• ply coll {714) 558-7761 to have on oil container and on oil filter bag 
delivered to your home. When you fill the container with used motor oil, and 
place your used oil fiher into the plastic bog, coll Great Wimem Redamotion to 
schedule o pickup. 

Chuttng trinh nay do Thanh Ph6 San Ta Ana ding hien va dl.lQ'c 
H¢i E>ong T6ng HQ? Quan Ly Rae California tai trr;i. 

Recyde Your Oil and Oil Filters 
Your used motor oil and oil filter will be picked up on your next regularly sdteduled refusa 
collection day and on empty container and oil filter bag will be lek for your next oil change! 
Call (714) 558-7761 tn schedule a FREE oil container and oil filter bog drop-cff today! 

~(I: ~i~GD [fuT.:~ :_=_'Eli €-~_:_·1.:~. ·.}..i_! .• .l..ii).:.:_.'=:.'J..t:.·~-i \~ .. ~-:L!_~ ~~ 

The County of Orange operates regional household hazardous waste collection centers for 
homeowners to take and dispose of their paint, pesticides, deoners, solvents, etc. Two centm 
convenient for Santa Ano residents ore 6411 Oak Canyon Road, Irvine ond I 071 Blue Gum 
Street, Anaheim. For mare information, pleose coll (714) 834-6752 . 

~ This program is brought to you by the City of Santa lVI Ana and mode possible by a grant from the California Santo An~ recycle 
iti:cvcu: Integrated Waste Management Boord. · ..;._ .. _ 
t;SQ)Oll. 
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WE ARE ALMOST THERE! 
The City of S:inla Ana is moving loward l/1e 50% recycling goal set by the Stale of California for the 
year 2000. Approximately 40% of the waste generatecl al eacf1 homo is now being recycled. Even 
with this success. the Cily conlinucs to need your support and participation. So please review the 
points oulfincd below so l/1at we may continue to increase the amount of clean recyclables collected 
and reach our 50% goal IJy the year 2000. · 

RECYCLING REMIHOERS 

o l'lat:e only 1e1:ycliltJlt! 111<tlerials in Ilic rccyclinu (gray) earl. 

O Plc;isc rclr,r lo II 1r. decal on IIHJ ca, I lill lu, accr.pl.rlJln ,n,1terinls. 

o WIien in clu11t1I. plc:1sc place 111.1lc1i;1ls in lhr! r ef11sc (IJ11rui111cly) ca, I. 

o Do not placu ;111y liquid or luO{I wa!;le in Ille I ccyclinu (uray) c;111. 

o Do 1101 place I ncyd1l1le 111alc1 ials i11 p!;islii: IJaos. 

GREEN WASTE REMINDERS 

o Place all yard trimminys in tile green waste (green} cart. 

o Refer lo the decal on tile earl lid for acceptal}lc materials. 

o Do 1101 place green waste in plastics bags. 

o Only green waste can be placed in Ille green waste (green) cart. When in'doubl, please place materials 
in the rcJuse (burgundy) cart. 

o AnimaJ waste cannot be placed in the green waste (green) cart. Place it in a plastic bag anll in the refuse 
(burgundy) cart. 

Bulky Item ,Plckup·service 
Each resident with curbside refuse service is entitlecf lo 2 free bulky item pickups eact 
year (not lo exceed 4 items per pickup). Bulky items include large, hard-to-handh 
items sucll as sofas, furniture and appliances wf1ich can be lilted by two men. 
Call Great Western Reclamallon al (714) 558-7761 lo schedule a pickup. 

Holiday Schedule 
When New Year's Day, Labor Day. lnclcpendence Day (July 5111), Memorial Day, Th 
Chrislmas Day Is observed on a weekday, colleclions for Ille remainder of Ille week will t 

VERY IMPORTANT! To maximize street sweeping services, when your refuse colfc 
a street sweeping day, your earls should be placed on Ille curb or on your driveway 
with the handles lacing your home! ' 

Servicio para los Articulos Grandes y Pesados 
Cada rcsidenle con servlcio de recolecci6n (le basura en el cord6n de la vereda lien, 
se le rccojan articulos grandcs y pesados dos veces por ailo. gratis (no mas de 4 a 
Los arliculos grandes y pesaclos incluyen sofas. mucbles. y arliculos del hogar que , 
tailos por dos personas. Llarne a Great Western Reclamation al lelelono (714) 558 
una cila v usar el servicio. 

Horarios de Dias Feriados 
Cuanrfo Mo Nuevo, Dia del Trabajo, Dia de la lndependcncia (5 cle julio). Dia de Acci6n ere ( 
cs ohservaclo en 1111 cHa de semana. la recoleccicm 1mr el rcsto de la scmana va ;i ser un 11 

MUY IMPOATANTE! Para ulflizar al maxima el servicio ere la barredora de la calle,: 
dia de ,ecoteccl6n de basura coincide con el de la barrida de las calles, Ud. pong: 
en la vereda o en su enlralla al garage, no en la calle, con las manijas mirando hac 

Dich vv thu lll<1m v~t qvng Ion va· n~ng . 
Nhu·ng quy vj l1i$n dang dung djch vv de rac lntci'c cva 11'1a cho xe den lay do 
dlf(/C h1fang _ lhem cljCIJ VV ll}U IL/t;lm v{II ctvng lci'n va n~ng. £Jay la lllQI dich 
mien phi, 1116i 11am 2 Ian. nham_ th~u nh{II v~I d~mg fci'n va n{lng thi dv 111111 bari 
cti, lt.i fG1nl1 cti V.V. Xin IL(IJ y moi fan khong dilc;IC qua 4 mcin do khac nhau. X 
Great Western Reclamation a so (714) 558-7761 d~ hr;in giCt xe den nha quy 

Thcti khoa bi~u ngay. I~ . . . 
S~111 dfiy la danfi sach cac_ ngay le chir~1: Tel Ottclng LiSh, Le Lao 0¢nH, Le O(lc 
Le. Chien Si Tr~n VorJg, Lp Tc;1 dn vii Le Giang Sinh. Neu nt1Cn_1g ngay le nay rcli \ 
lu.'\n lhi l11(1i khcia bieu do rac Cho IIIHJl1g ngay COil l?i Clla lu.§n se bj ch~m cfj 11 1 

Xin IVU yl od tranh gay can lr{J cho djch VI,) quet dl.1clng, neu ngay dO rac cu; 
v6'i ngay quet dltang, xin dd thung rac ln~n via he thay vi tn~n rn$t dlfelng, va 
earn clia !hung rac phai quay vao ht(o'ng nha quy vi. 
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Green J,J!a .• ( ecycli 11g 

( i rcc11 was le is CHIC or I he largest components or 
Tus1i11 'swash.:. The City ofTuslin encourages all 

homeowners, homeowner associations, 

businesses and property managemenl firms who 

cont met for l:.11H.lscapc maintenance services lo ask 

your conlrnctor lo recycle all green waste. Green 

waste should not be disposed of in a landfill, if 

possible. The Sunset Environment.al Material 

Recovery Facility in Irvine is one location that 

accepts green waste for a fee. These efforts will 

save land Ii II space and put a valuable resource to 

belier use. 

Uackyard composting is another way to recycle 

your green waste and its also great for your garden. 

Local retailers such as Tustin Home Depot sell 

home inexpensive home composting units. 

Backyard composting is easy and an effective way 

to keep green waste out oft he land fil I. 

For more information on how you or your 

landscape contractor can recycle green waste, 

please contact Sunset Environmental at (949) 451-

2600. 

Holitllly Scheth 

New Year's Day 
Labor Day 
Memorial Day 

1999- 2000 

Independence Day * 
Thanksgiving Day 
Christmas Day 

When one of these holidays is observed on a 

weekday, collections for the remainder of the week 

will be delayed one day. *Independence Day (41h 

of July) will be observed on Monday July 5, 1999. 

/111porta11t Telephone N11111bers 

City of Tustin 
General Information 
Public Works 
Police Dept. Waste 
Scavenging 
Graffiti Hotline 

Sunset Environmental 

Used Oil Recycling Centers 

County of Orange 
Landfills 

(714) 573-3000 

(714) 573-3150 

(714) 573-3225 
(714) 573-1111 

(949) 451-2600 

(800) CLEANUP 

(714) 834-6752 
Household Hazardous Waste 
Disposal (714) 834-6752 
Waste Alert -
Illegal Dumping 

California Shopping Cart 
Retrieval Corp. 

W ·•:,,,,,.,, 
,r~. :1· h 

{r4 "\.! ~·,: 

(800) 698-6942 

(800) 252-4613 

WASTE MANAGEMENT 

Customer Service Center 
1800 South Grand Avenue 

Santa Ana, CA 92705 
(714~ 558-7761 

• 

City of Titsti,i 
Refuse a11d 
Recycling Prograni 
Inforniation 
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What services does Great Western 
Reclamation provide to Tustin 
residents? 

The following basic services are provided to all 
residents al no additional charge: 

./ Curbside refuse collection 

./ Bulky item collection 

./ Christmas tree recycling 

./ Customer Service Center Assistance 

What do I do with my recyclables? 

It is not necessary to separate your recyclables at 
home to participate in Tustin 's residential 
rccycling_nrograrn. All refuse and recycling is 
collected together al the curb and then taken to 
Sunset Environmental, where the refuse is sor1ed 
and recyclables are removed. 

What size containers can I use? 

../ No larger than 35 gallons in capacity 

../ No heavier than 50 pounds 

Containers should be constructed of solid weather 
resistant materials. Great Western Reclamation 
will collect up to live containers on a weekly 
basis. 

Wh~n do I place my trash out for 
collection? 

../ Prior to 6:.1. on your collection day or the 
night before. 

B11lky lte111 Collection 

Great Western Reclamation provides for free 

bulky item pickups lo each household. If you need 

to dis pose of large, hard-to-handle furniture or 

appliances, conlad our Customer Service Center 

at (714) 558-7761 to schedule a pickup. 

Source Reduction 

Source Reduction means reducing waste at its 

source and preventing garbage from being created 

in the first place. This includes reducing 

unnecessary packaging of items, purchasing 

reusable and repairable items instead of disposable 

goods, purchasing in bulk, and making a conscious 

choice lo create less garbage. Please join us in our 

efforts to reduce, reuse and recycle! 

Waste .Disposal Center 

Sunset Environmental, localed at 16122 

Construction Circle West in Irvine, is a transfer 

facility. 

Rather than going to the landlill, come lo Sunset 

Environmental! For ho11rs of operation, please 

call (949) 451-2(l00. 

Household Hazardous Waste 

What is HI-IW? HI-IW consists of 

materials which cannot be safely 

sent to the landfill. Some 

hazardous materials arc painl, 

household cleaners, pest icicle: 

pool chemicals, and automotiv 

products such as batteries, mote 

oi I and anti freeze . 

The County of Orange has permanent Househol, 

Hazardous Waste Collection Centers. The nearc~ 

center is located al 64 l I Oak Canyon in Irvin 

(take the Sand Canyon exit off the 5 freeway an, 

go west). For more information call th· 

Household Hazardous Waste I Jot line al (714) 834 

6752. 

Used motor oil is accepted by many serv,c, 

stat ions. If you need to locate a state-certi lied use, 

oil collection center in the Tustin area, call (800 

CLEANUP. 

• Rl!CYC'LE 

USEIJ 011. 

0 
l-'ri11t,·,l 1111 fi,,,.,·,·f,,,/ l'r1n,·r m 
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:Do You Know Where 
The Water In Your 
Storm Draio 
Goes? 

( . 

I 

\ . 

To The 
\ . 

Ocean •• ~~ c· -------
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The Ocean 
begins at your 

front door! 

I 

LJ ' r=-
1 

Storm Water & Urban Runoff Pollution (SWURP) 
And What You Can Do To Stop ltr 

0 

• 
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To locare the nearest 

Certified Used Oil Collection 

Center. please call 

or you may visit the website at 

www.1800CLEANUP.org. 

RECYCLE 
USED OIL 

This prognun is brought to you by tM Oty or Tustin 
and made poss11>ie by a gnnt from tbt California 
lategr:ated Waste, ~t Board. 

TUSTIN 
RECYCLES 

USED 
MOTOR OIL! 

IT'S EASY! IT'S FREE!-·-·. 

• 

, 
- ;,•·, 

::·~-.. ·~ .) . . .. .. .. :·. ·=--
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RECYCLING USED MOTOR 
OIL PRESERVES 

A VALUABLE NA.TURAL 
RESOURCE ANO PROTECTS 

THE ENVIRONMENT! 

Recycling Used Oil is Easy! 

It's easy to recycle your used motor oil safely right here in 
Tustin. When you change your ,,ehicle's oil. drain the used 
motor oil into a clean container. seal the container well 
with a lid, and bring it to one of the conHnienth· located 
State Certified Collection Centers. Be sure that vour 
motor oil is not mixed \\ith other substances, such as 
antifreeze, solvents, gasoline or water. 

Why Recycle Used Motor Oil? 

Because it never wears out! Your used motor oil can be 
recycled, cleaned and used again. That means you can help 
conser\'e a ,·aJuable natural resource, and help protect the 
environmenL Used oil can contain such contaminants as 
lead, magnesium, copper, zinc, chromium, arsenic, 
chlorides, cadmium and chlorinated compounds. Oil 
poured down storm drains or on the ground can work its 
way into our ground and surface waters and cause serious 
pollution. One gallon of used oil can pollute one million 
gallons of drinking water! 

When you take your used motor oil to a State Certified Used 
Oil Collection Center for recycling, you are protecting our 
planet and our future. So don't pour good oil down the drain! 

How To Recycle Used Oil? 

Tustin has 6 State Certified Used Oil Collection Centers 
standing by to help you recycle your used motor oil. 
Recycling oil is easy! Wben you do an oil change,just drain 
your vehicle's old oil into a clean container, seal the 
con~ner well with a lid, and bring it to one of the 6 
conveniently 1.ocated State Certified Used Oil Collection 
Centers in Tustin. So don't throw good oil down the drain. 
ReCJcle now! 

Used Oil Recycling Tips 

• When draining used oil. use a clean plastic oil pan or 
container with a tight lid. 

• Use a Nusable 5-gallon or smaller size container. 
• Reuse )'Our used oil container. and store it safely 

awa~· from children and pets. 
• Don't mix used oil with chemicals. gasoline. water or 

other substances. 
• State Certified Used Oil Collection Centers will 

take up to 5 gallons per daJ·. per person. 
• You can take other hazardous household wastes. 

such as paint. pesticides. cleaners. solwnts. etc .. 
to a nearby Count~' of Orange Collection Center: 
32250 La Pata AYe.! San Juan Capistrano or 
6411 Oak Canyon. lr\'ine. Please call (7141 834-6751 
for more information. 

TUSTIN STATE CERTiFlEO 
USED MOTOR OIL 
COLLECTION CENTERS* 

AUTO ZONE 
14460 Newport A,•e. 
(714) 544-1820 

BIG O TIRES 
131 E. 1st Street 
(714) 544-9431 

BOB NEIL'S UNOCAL 
17280 E. 17th Street 
(714) 544-3704 

JIFFY LUBE 
(Accepts oil.filters too!) 
3087 Edinger Ave. 
(949) 651-8814 

KRAGEN AUTO' PARTS 
502 B E. 1st Street 
(714) 544-9249 

SCHER TIRE, IN~. 
14511 Red Hill Ave. 
(714) 832-6011 

*Note: It is advisable to call before taking oil ID any of the State 
Certified Used Oil Collection Centers listed. Centers will pay you 
S.04 for each quart you recycle. 

• 

i 
j 
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REPRESENTATIVE PUBLIC EDUCATION MATERIALS 

CITY OF WESTMINSTER 
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1445 1 CEDARWOOC AVENUE 

WESTMINSTER, CALIFORNIA 92683 

893-3553 

IDWAY CITY SANITARY DISTRICT AND THE ENVIRONMENT 
(KEEP FOR FUTURE REFERENCE) 

This information is provided to assist yout our valued customer, in 
protecting the Environment and by doing so, help us keep your service 
fees the lowest in Orange County. We have accomplished this through 
cost efficient service and an aggressive trash recycling program. · Here's 
how you can help_ 

RECYCLABLES:_ Plastics, styrofoam, glass bottles and jars, phone 
books, newspapers, magazines, ju.nk mail, cardboard and most other 
paper products (dry only), tin and aluminum· cans. 
NON·RECYCLABLES: Wet paper, diapers, animal waste and kitty litter, 
food waste, grease, coffee grounds, old clothes. shoes, window glass, 
mirrors, yard waste (grass and tree trimmings). 
BULKY ITEMS: (Call District office 893-3553 to arrange pick up on trash 
day). Two items per month including washers, dryers, hot water heaters, 
refrigerators and other appliances, furniture, and mattresses. 
HOUSEHOLD 'HAZARDOUS WASTES: (DO NOT put in trash, take to 
Orange County Collection Cen_ters at 17121 Nichols, in Huntington Beach 
or 1131 Blue Gum Ave. in Anaheim). Antifreeze batteries. pesticides, 
herbicides, clear solvents, motor oil and filters, paints, paint thinner are 
accepted at the center. Biological and radioactive waste, ammunition, 
explosives and asbestos are not accepted. Call County at 834-6752 for 
information. 
SEWERS: Do not pour cooking oil, grease or coffee grounds down the 
sink. They plug up sewer lines, and increase service costs. They should 
be disposed of in closed containers and placed in the trash. 
MOTOR OIL DISPOSAL: In addition to the County disposal sites, 
Westminster residents may telephone the City of Westminster for free pick 
service at the home (telephone 1 800 576-0041 ). Small quantities of used 
motor oil in covered containers may be taken to the District at 14451 
Cedarwood Avenue in Westminster. 
CHRISTMAS TREES: Strip off ornamentation and set out with trash on 
collection day. Do not place in barrels. They will be picl<ed up by special 
trucks for two or three weeks after Christmas and recycled. 
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WHAT GOES WHERE? 
Periodically. we update the list of what is and is not recyclable. We are pleased to say th.at the list of recyclable 
items keeps growing! Here is a complete list of items that are and are not recyclable. The list can be clipped out 

. ·1 
I 
I 
I 
I .. of the newslener for posting in your home. • 

Your Blue Container 
RECYCLABLE 

Your Black Container 
NON-RECYCLABLE 

n: 
"· ,:·, 

Aerosol cans (must be completely empty) 
Aluminum cans {please do not crush) 
Aluminum foil 
Beverage cans 
Borde caps 
Broch ure.s 
Cardboard 
~ardboard 12-pack soda container boxes 
Cereal boxes (remove the inner paper lining} 
Computer paper 
Coupons 
Drink boxes 
Egg cartons {cardboard and foam) 
Foam cups and plates 
Food cans 
Glass bottles and jars 
Glass cosmetic bottles (remove caps and lids) 
Juice careens 
Junk mail 
Laundry boc-Jes 
Ledger paper 
Lids and container closures 
Magazines 
Metal coac hangers 
Milk/ha:f & half/cream cartons 
Newspape:"S 
Paper 
Paper tubes 
?hcl"\e books 
Piz::a boxes 
All recyclable plastics 
Plastic bags 
Plastic bottles (small mouthed) 
Plastic containers 
Plastic cups/places/utensils 
Plastic milk jugs 
Scyrofoam 
Tin cans 
TIS.Sue box.es 
Used envelope.s {including those with plastic windows) 
Wrapping paper 

Bathroom wastes 
Carbon paper 
Cigarette butts 
Drinking glasses 
Electronic equipment 
Flooring 
Food waste 
Freezer /refrigerator food boxes 
Furniture 
Gla.ss and ceramic plates and cups 
Liquid waste 
Mirrors 
Needles 
Old clothes/shoes 
Plastic toys 
Rags 
Sponges 
Toothpaste tubes/pumps 
Soiled paper plates 
Waxed paper 
Window glass 
Yard waste ( can be compos,ed) 
Animal Waste• 
Cat litter• 
Oisposable diapers• 
•sagged, tied, and placed in black container 

HOUSEHOLD HAZARDOUS WASTE 

foR DISPOSAL AT THE ORANGE COUNTY 
HOUSEHOLD HAZARDOUS 
WASTE COUECT10N CENTER 
Antifreeze 
Aerosol can {full or partially full) 
Household cleaners 
Motor oil 
Paints (latex or oil-based) 
Pa.int thinner 

HAZARDOUS MATERIALS HoTUNE 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
t 
[ 
l 
r 
I 
I . 
I 
I 
I 
I 
I 
I 
I 

"\ I 
)1 

I 
I 
I 

YO&'Jr"'C CO'.'tainers 714 8 34-6 7 5 2 
---------------------------------------------------~ District Holiday Schedule - New Year's Day, Memorial Day, Fourth of July, Labor Day, Thanksgiving and Christmas Day. 

Need Additional Information'? Please telephone the District Office at (714) 893·3553 for details on 
the Recycle Midway City Sanitary District Program. Please note that all provided containers are property of 
the Midway City Sanitary District. Your cooperation in protecting containers from abuse or negligence will 
be appreciated. Remember, containers must be left behind if you move awa.y. • 

~~ As a reminder, if your street sweeping is scheduled the same day as r:efuse collection, please do 
not place your container in the street.. Place the container on the sidewalk or parkway area with the wheels 
facing your home. If you do not have street sweeping on the sam'! day, place the container at the curb. The 
new automated truck can service your con\ ;iiner from those areas. 
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• MIDWAY CITY 
SANITARY DISTRICT 

NEWSLETTER - WINTER 1999 
14451 CEDARWOOD AVE.• WESTMINSTER, CA 92683 

Board of Directors 

Grace P. Epperson 
James V. Evans 
Joy L. Neug.ebauer 
Russell C. Paris 
Margie L. Rice 

(714) 893-3553 General Manager 

"GIVING EXCELLENT SERVICE AT THE LOWEST RATE IN ORANGE COUNTY" Del Boyer 

~WAY CITY SANITARY DISTRICT YOUR RATES • LOWEST IN THE 

• 

EXCEEDS STATE RECYCLING COUNTY 
REQUIREMENT! 

The residents and businesses within the 
Midway City Sanitary. District now recycle more 
than 50% percent of their waste. By recycling 
53.9% percent of their waste, pending State 
approval, the District will exceed the Year 2000 
State-mandated 50 percent recycling requirement. 
Congratulations and keep up the good work! 

WE'RE IN THE MOVIES 
We are shooting moving pictures (telev1s on 

pictures that is) of the inside of our sewer to deter
mine their condition. Up to now we have televised 
approximately 25 miles of our 168-mile system 
and found broken sewers that will cost $n5,000 
to fix. 

·· · Fortunately for us, the Orange County 
Sanitation District established their Cooperative 
Services Program. Through this program, the 
Sanitation District gives matching funds for the 
repair of sewers. Our District applied for and 
received $347,500 in matching funds, which 
means we have to pay the remaining $427,500. 
The Midway City Sanitary District is paying their 
matching fund amount out of reserve funds that 
have been saved for this purpose. We project our 
televising and repair program for the whole District 
will take eight years. 

YOUR SEWER NEEDS CARE 
House grease should never be dumped into 

your drains. The grease builds up on the side of 
your sewer and can plug it. Save a plumber's 
service fee, put excess grease in a container and 
dispose of it in your black container. 

As a result of your efforts, the Midway City 
Sanitary District is proud to currently have the low
est rate for customer service in the County of 
Orange. The District is an independent special 
district providing refuse and sewer service in 
Westminster and Midway City. 

GRASSCYCLING? 

Grasscycling is the natural recycling of grass. 
Grass clippings left on the lawns after you mow 
decompose quickly and release valuable nutrients 
back into the soil. Grasscycling saves time (no 
more bagging), valuable landfHI space, and 
money. 

Grasscycling can be practiced with almost any 
mower. Just remove the collection bag and allow 
clippings to drop on the lawn. Retrofit kits can be 
purchased to convert lawnmowers that do not 
have a safety flap covering the opening where the 
bag fits into the chute. 

You can also buy a special mower to recycle 
grass. Several lawnmower manufacturers have 
developed mulching or recycling mowers that cut 
grass into small pieces and force them into the 
soil. In fact, some are rechargeable, electric mow
ers that improve air quality while cutting your lawn. 
If you choose to grasscycle, always follow the "1/3 
rule"; a lawn should be mowed so that no more 
than 1 /3 of the length of the grass blade is cut in 
any one mowing. If a lawn is not cut frequently, 
the clippings will bi;: too large to fall back to the soil 

. and it will produce a "hay-like" look that can be 

unsightly. ~~-::t-
. ';i ',~~ ......., ... -...~ 
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052432918819 Americlea., Environmental SRVS 740 :..occ 5-i2·59 Log# 3SI Miki (2) show · 
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::-,1,::::::1'.,'.l=:,-i_ ·:~.L·JCC 2·25 maroon\ 
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· USED ~ 
~MOTOR OIi.. 
CITY OF WESTMINSTER 
'FREE PICKUP AND cowcno t. 

.jCOLL~CTION GRAnS! 

Lil Culdad de 
The City or Watmlm:ur le l)'\ld.l • 

Westminster Now a reddar a<dta uudo · 
Pf'Ovldes Conecrlon cf de motor. Este servldo 
Used Motor Oil at u,e es para tos raldentes 

Re:ildenn HoMe or · d, Westn'tlrutet 
· Apar.ment. To Jolamfflte. Per fnor. 

Schedule 'This Frtt 1/ame numtro aba!Jo y 
Service, Please Call rr,e un reprenntat!Yo le 

N:.irr.oer Below: · puede hater una clta, 
para recojer su actlte 
uudo. 

@n~ :mr 
1911.1:mmJJi:ijlli 

~:::~~~ ID:il~rnnn )IP.WI 
(CALL 1-800-576-0041} 

•. FUNDED 3~ A GiV,~•"':' i"ilOM THE U.UFOANIA 
..._ INTEG?.ATEO WAP- MANAGEMENT 80AAO 

-~;.·;..;ioa,~-- ..... - .. _ _._;....:.:.:::.~,.~o1i'fflis&ao1 

. ..... - - . - - - . . . .....,, .. -·- - .... - --. . 
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APPENDIX 3.2 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 
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ENVIR01'1MENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

COUNTY OF ORANGE 
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' u • ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: County of Orange 

Facility: Laguna Niguel Park 

Date: C, - I£. -o() 

Significant Issue I ACTION 1 I ACTION 2 

Materials Storage - Paint Reconstruct a portion of the Construct berm 
containment berm 

If action plan Is not completed, note progress made: Revised end date 12/15/98 

I START DATE I 
1/1/98 

END DATE I Action Plan Completed? 

6/30/98 e, No 
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City of: County of Orange 

~:;;ffL~~~ 
Significant Issue (From Form 1 ): 

IObjecU,e and Ta,gel O~te: 

Action Items 

Actions To Be Taken 

• 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~;gniacant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date Comments 

• 
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• 
City of: County ol Orange 

Facilily: Health Care Complex 

Prepared By: 

Date: 

Slnnlncant J51ue 
Waste Storage - Biohazards 

rORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action PJ'an anct Updates 

•• 

I ACTION1 I ACTION 2 l START DATE I END DATE I AcUon Plan Completed? 
. Train employees Put up signs 2/1f98 6(30/99 

If action plan Is not completed, note progreH made: Revlaed end date 12/98 
CS,)1 No 

... 
I 

CJ 
0 

0 .. 
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Cil)' of: County ol Orange 

Faality. Health Ca,e Complex 

SigniftCanl lssui, {From Form ti: 

IObje~ive and Target o;,o: 

Action Heme 

Aclions To 8& Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slg,:ilficant Issues Action Plan and Updates 

~o More Significanl Issues 

Responsible 

Pa 

Projecfed 

Start Dale 

Projected 

Comments 

6~1 ffkJL /Iv 

I~ l'f '19. 

• 
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FORM 2 • ORANGE COUNTY S10RM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: County of Orange 

Facility: Kalella Yard 

Date: 

Significant Issue I ACTION 1 r ACTION 2 I START DATE I 
Fuel Spills - Small Place pan underneath Conduct degreasing on 12/1/98 

vehicles wash pad 
If action plan Is not completed, note progress made: 

Vehicle & Equipment Washing Train employees 12/1/98 

If action plan Is not completed, note progress made: 

Waste Storage Train employees Conduct inspections 12/1/98 
If action 1plan Is not completed, note progress made: 

• 

END DATE I Action Plan Completed? 

On going Q, No 
i 

On going 

8' No 

On going <:!::) I No 
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City of: County of Oran e 

Facility: Katella Yard 

Significant Issue (From Form 1): 

Action Items 

Actions To Be Taken 

', 
,\ 

l 
' 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

Responsible Projected Projected 

Partv Start Dale Comolelion Date Comments 

• 
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• 
City of: County of Orange 

Facility: Sheritt · Coroner Civic Center 

Pree,ared By: 

Date: 

Slanmcant IHue I 
Vehicle Washing 

FORM Z 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlncant Issue~ Action Plan and Updates 

ACTION 1 I ACTION2 I START DATE I 
Discontinue Runoff 7111'98 

Ir action plan la not completed, note progress made: Revised.end date 12199 

• 

END DATE I Action Plan Completed? 
12130/99 @1 No 
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City of; County or Orange 

Facility: Sheriff. Coroner Civic Cenler 

§lgnlficanl Issue {From Form 1 l: 

IObjeclive and Ta,gel 0~1, 

Action Items 

Aclions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv S1at1 Date Completion Dale Comments 

• 
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0 . .<M 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Counry of Orange 

Facility. Central Ulility Facilily 

//1/ /~(} . ~- . 
P,epa,ed 01, Zn( .,.L- .-, ~ 

7 

Date J !J ~/ro 
I 

Sh1nlflcanl Issue I ACTION 1 I ACTION 2 I START DATE I 
Malerials Storage - Chemicals Conslruct a new berm 2/15/98 

If action plan Is not completed, note progress made: Revised end date 12/98 

ENDDATE I Action Plan Completed? 

@1 No 
..... S0ffl8D 

/fij"1o/7~ 
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City of: County of Orange 

Facility: Central Utility Facility 

Significant Issue (From Form 1 ): 

IObjecU,e and Target D~le: 

Action Items 

Actions To Be Ta ken 

• 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

M No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date Comments 

• 
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ENVIRONMENT AL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF ANAHEIM 
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• 
City of: Anaheim 

Facility: Streets & Sanilalion #28 

Prepared By: 

Date: 

Significant leeue I 
Material Storage - AsphalUDirt 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnltlcanl Issues Action Plan and Updates 

ACTION 1 I ACTION 2 I START DATE I 
Install a clarifier/Construct 11/24/97 
asphall berm 

Ir action plan Is not completed, note progress made: 

General Stormwater Runoff lnslall a clarifier 11/24/97 

It acllon plan le not completed, note progress made: None noted 

• 

END DATE I Action Plan Completed? 

12/31/97 

® Yes I 
Revised 12/99 

6/30/99 
Yes I €> 
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City of: Anaheim 

Facility: Streets & Sanilalion #28 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant laeuea Action Plan and Updates 

D No More Signiflcanl Issues 

. 
Signilicanl Issue (From Form 1): 6§:..,~~ wg.p7~ t2ut,)ofP - f ,-J5J1st.L (J..#l..L:Fcfz.J;... 

!Objective and Target Date 
G,j?io(o \ 

Action Items 

Projected Projected 

Comments 

:f Tmz- ~IQ.JS ~ wr,S. '"JC) I~~ ~ez_ L.A{l.(JE. ~F,~~D ltNS~ N2-W 

Ofl..fq,u L.J~f!..s TO 'pf~ l,2..t.>f,..) ofF TO~ ~ffe/l... • wfz.. ~'-I~~ 
co0LD ~ 1¥1vD r/~,6.::-~ ~ 0 ,= ~,-..1iff'. ~~ fNi~b 

Ff~~S IN ictJ.- f.c'...'1<.t.Sf"INb S.1D'l,M Pr'2A-iN l'N~. wE. w,:!£P: IN ~ 
r-u~-~,1Mle>,u.S.. wJ,ti- c,..)E- ~t-.:) FtL.JJi!e-~ J31..,t~ <of'-)~ 

(d..)u::> fk;5\ o~v~ ~ p~ p1S.~.:s~K.£ v..:£. ~)~ .. wtz-Af!.£ 
t:. u~-L-'-r Pf2.iz..Prq2..JN~ ~ ($,(Lyl(.i_ ~. w 111+ ~ Np.J..)..J c,(2ftJf--:l "Ft~ 

~,'v/(£_ °CcN~. 

• • 

0017507



• 
J11y of: Anaheim 

Facility: Streets & Sanitation #28 

ftJnl'JI 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

• 

.fil!)nificant Issue (From Form 1): MttlJz(2..fAL... s:q~ - ~Plt:t-:m, fl,.\ .- ! NSft\U.- a.,,,~tirff/3f. ~ ~\>rt-~ ~ 

I
Objeclive and Target Dale: 

- CCNS::~ ()1~ ~tJ~ '10 ~ ~ 

Action Items 

Projected Projected 

Comments 

Ii: v-11= itfWj2_ ClU-t[)fil) 10 CCN~ m~ 12ee:r,r..:::b ovF-R-~ ~ 8~ 
fD f>tzfiv~ j4_,NcfF- µ_t;U~ ~~0 1\-\1.S. f>,ZO~ ~ D~'"{,=D D~NG,, C\9/<X> 
~~i;L ort\FL.Mo01n~Ct-1S TO 00'2- m~ &Jrill1NG,S u.Jfz.E''2' 1~~~ 
~o ~'2-- ~l"O A:.,,_µ~ ·k<-LT"-E- Hr;;_w m~ s;.~~€_ l).)ol2..t-

0 

c~,~ wfz.. s11LL (cv~ cu(L M~~ Bo~ CPIT1+~ ~"-'G 
~N ~~.s Tb ff2.Jz.-f~ f2.(..N cfr- u,,s-rtc_ ~ f'l~ 'i)e:Cf-(Nb ,~ c~ .. 
wi;:._ w,u.... sj7u._ IN"'li"<U- '5~ ~,-.:,I~ "f'l~S (11-->~0~,._ ~f'-U'ii) 
IN MD1T10\J Tb ~ m~ ~,,-.)6 (ooez_ wtl.Ji.;.()O p,\tt-). . . 

0017508



City of: Anaheim 

F acilily: Dad Miller Golf Course 

Prepared By: 

Date: 

Significant Issue I 
Material Storage 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 I ACTION 2 I START DATE I 
Purchase tarps 11/15/97 

If action plan Is not completed, note progress made: Need to purchase tarps 

• 

END DATE I Action Plan Completed? 
On going 

1(Y~~I No -~ 

• 

0017509



• 
City of: Anaheim 

Facilily: Dad Miller Golf Course 

Significant Issue (From Form 1): 

IObject;ve and Ta<get oate: 

Action Items 

Actions To Be Taken 

..M2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

Responsible Projected Projected 

Party Start Dale Completion Date 

• 

Comments 

0017510



City of: Anaheim 

Facility: Anaheim Hills Yard 

Prepared By: 

Date: 

Significant Issue 
Malerial Storage 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I ACTION 1 I ACTION 2 I START DATE I 
Purchase tarps 11/15/97 

If action plan Is not completed, note progress made: Need to purchase tarps 

• 

END DATE I Action Plan Completed? 

On going 
J'r'e~ . 1 No 

• 

0017511



• 
City of: Anaheim 

Facility: Anaheim Hills Yard 

Significanl Issue (From Form 1 : 

IObjecl;ve and Targel Oate 

Action Items 

Actions To Be Taken 

NI 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

f>-:.i No More Significant Issues 
/ 

Responsible Projected Projected 

Partv Start Date ComQlelion Dale 

• 

Comments 

0017512



£!!~ of: Anaheim 

Facility: Fire Station One 

Prepared By: 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~Date:~<Jk,-/uu ___ _ 

Slg!!!!lcant Issue I ACTION 1 I ACTION 2 I START DATE I 
Vehicle Washing Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

• 

ENO DATE I Action Plan Completed? 

3/1/99 e No 

• 

0017513



0 

_City of: Anaheim 

Facilily: Fire Slalion One 

Significant Issue (From Form 1): 

!Objecti,e and Targel Dale: 

Action Items 

Actions To Be Taken 

I 

M2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comolelion Date Comments 

0017514



FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Anaheim 

Facility: Fire Station Two 

-"-Pr~ep-'-ar_ec;...;;;l B'"'"'"y: __ Q1--=-..... Cfl-,'.k ~;.tl._ 

r;fs:_/oo Date: 
fl 

Slnnlflcant Issue I ACTION 1 I ACTION 2 I START DATE I 
Vehicle Washing Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

• 

END DATE I Action Plan Completed? 

3/1/99 
~I No 

• 

0017515



• 
City of: Anaheim 

Facility: Fire Station Two 

Significant Issue (From Form 1): 

Action Items 

Actions To Be Taken 

.M2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Dale 

• 

Comments 

0017516



City of: Anaheim 

Facility: Fire Station Four 

Prepared By: 

Date: 

Significant Issue I 
Vehicle Washing 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 I ACTION 2 I START DATE j END DATE I Action Plan Completed? 

Relocate wash area 3/1/98 3/1/99 
No 

1r action plan Is not completed, note progress made: None noted 

• • 

0017517



C 

Facility: Fire Station Four 

Significant Issue (From Form 1): 

IObjeciive and Target Dale: 

Action Items 

Actions To Be Taken 

.~ 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

SlgnUicant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date Comments 

0017518



City of: Anaheim 

Facility: Fire Station Five 

Prepared By: 

Date: 

Significant Issue 
Vehicle Washing 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I ACTION 1 I ACTION 2 I START DATE I 
Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

• 

END DATE I Action Plan Completed? 
3/1/99 

((:)' No 

• 

0017519



• 
City of: Anaheim 

Facility: Fire Station Five 

Signilicant Issue (From Form 1): 

'Objective and Targel Dale: 

Action Items 

Actions To Be Taken 

M2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date 

• 

Comments 

0017520



City of: Anaheim 

Facility: Fire Station Six 

Prepared By: 

Date: 

Significant Issue 
Vehicle Washing 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I ACTION 1 I ACTION 2 I START DATE I 
Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

• 

END DATE I Action Plan Completed? 
311199 

~I 
No 

• 

0017521



• 
Cit~ of: Anaheim 

rac1lity: Fire Station Six 

Significant Issue (From Form 1): 

IObject;,e and Target Date, 

Action Items 

Aclions To Be Taken 

-~ 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

[X} No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comnletion Date 

• 

Comments 

0017522



City of: Anaheim 

Facility: Fire Station Seven 

Prepared By: 

Date: J/(/ou 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

Significant Issue I ACTION 1 I ACTION2 -, START DATE I 
Vehicle Washing Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

END DATE I Action Plan Completed? 

3/1/99 . !E)1 No 

0017523



• 
City of: Anaheim 

Facility: Fire Slalion Seven 

Significant Issue (From Form 1): 

IObjec1;,e and Ta,gel Dale: 

Action Items 

Actions To Be Taken 

.A 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Part'.!'. Start Date Comoletion Date 

• 

Comments 

0017524



Clly of; Anaheim 

Facii,ty. Fi,e Slalion E'J7 . ...,,-"'1 /,c 

P,eea,ed By, K '-":t ~ 

Date: 

Slgnlrlcant Issue I 
Vehicle Washing 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

SlgnUlcant Issues Action Plan and Updates 

ACTION 1 I ACTION 2 I START DATE I 
Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

• 

END DATE I Action Plan Completed? 

3/1/99 

• 

0017525



• 
City ol: Anaheim 

Facility: Fire Station Eight 

Significant Issue (From Form 1): 

jobJecUve and Targel Oa1e, 

Acllon Items 

Aclions To Be Taken 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

[pl No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date 

• 

Comments 

0017526



City of: Anaheim 

Facility. _Fire Station Nine 

Prepared By: Q~~ 
Date: 

Significant Issue 
Vehicle Washing 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I ACTION 1 I ACTION 2 I STARTOATE I 
Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

END DATE I Action Plan Completed? 

3/1/99 
No 

0017527



• 
City of: Anaheim 

Facility: Fire Station Nine 

Significant Issue (From Form 1): 

IObjecli,e and Ta,get Date 

Action Items 

Actions To Be Taken 

.M2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Complelion Date Comments 

0017528



FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Anaheim 

Facohli: f,re Sialion T~ 

Prepared Bi j:iccq h ~h,z i :tl 
Date: J/()c0 

Significant Issue I ACTION 1 I ACTION 2 1 START DATE I 
Vehicle Washing Relocate wash area 3/1/98 

If action plan Is not completed, note progress made: None noted 

• 

END DATE I Action Plan Completed? 

3/1/99 IE) No 

• 

0017529



C 

_f!~ Anaheim 

Facilily: Fire Slalion Ten 

Significant Issue (From Form 1): 

IObjecU,e and Ta,gal Date: 

Action Items 

Actions To Be Taken 

.M 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date 

• 

Comments 

0017530



.flli'.. of: Anaheim 

Facih!Y Conve1111011 Cenler 

Prepared B : 

Dale: 

Significant Issue I 
Material Storage - Chemical Coolant 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 I ACTION 2 I START DATE I 
Install containment system 2/1/98 

If action plan Is not completed, note progress made: None stated 

Transfer Area Install curbs. drains and 6/1/98 
clarifier 

If action plan is not completed, note progress made: None stated 

• "---

END DATE I Action Plan Completed? 

7/31/98 

CS), No 

10/31/98 

B' No 

• 

0017531



h,reM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Ana_he_l_m ________________ _ 

Fac,lill:'. Convenlion Cenlfr 

~ No More Significant Issues 

Significant Issue (From Form 1): 

'Objective and Target Oate: 

Action lloms 

Responsible Projected Projected 

Actions To Be Taken Part~ Start Date Comoletion Date 

• 

Comments 

0017532



• 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF BREA 

0017533



• ,I 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Brea 

Facillly: Service Center 

Prepared By: Beatrice Ramirez/Jerry Mesa 

Dale: 7/20/00 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I 
Vehicle/Equipment Wash Water Construct new wash facility 05/01/1997 

wilh water recycling 
If action plan Is not completed, note progress made: 

Sleam Cleaning Provide new locallon (move 05/01/1997 
to newly contstructed facllity) 

If action plan Is not completed, note progress made: 

Sweeper Transfer Area Capture and lreat runorr 05/01/1997 
from dump pile 

If action plan Is not completed, note progress made: 

END DATE I Action Plan Completed? 

03/01/1999 
@ I No 

03/01/1999 

W, No 

03/01/1999 (9, No 

0017534



• 

\ 
) 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF BUENA PARK 

0017535



• 
City of: Buena Park 

Facility: Vehicle Maintenance Yard 

Prepared By: Paul DePietro 

Date: July 17, 2000 

Si nificant Issue 
Fuel Spills - Small and Large 

Hazardous Materials Storage 

Material Storage - Oil Drums 

Material Storage - Paint 

Material Storage - Garage 

f ,2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 ACTION 2 START DATE 

Placed spill cleanup Inspect daily and sweep 11/1/97 
materials. 
Purchased secondary Conduct daily inspections 11/1/97 
containment pallets. 
Purchased secondary Conduct daily Inspections 11/1/97 
containment pallets. 
Purchased secondary Conduct daily Inspections 11/1/97 
containment pallets. 
Purchased secondary Conduct daily Inspections 11/1/97 
containment pallets. 

If action plan Is not completed, note progress made: 

• 

END DATE Action Plan Completed? 

On going 
No 

On going 
No 

On going 
No 

On going 
I No 

On going 
I No 

0017536



City of: Buona Park 

Facflity: Vehicle Maintenance Yard 

Significant Issue (From Form 1 ): 

Objective and Target Date: 

Action Items 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

Removed, replaced and retrofitted underground storage tanks to meet. secondary containment standards. 

This proiect was comoleted in November 1999. 

Responsible Projected Projected 

Actions To Be Taken Partv Start Date Comoletion Date 

Removed reolaced and retrofitted Paul DePietro December-98 November-99 

unden:iround storaqe tanks at City 

Yard Fire Stations and Police Deol. 

Comments 

0017537



• 

• 

ENVIRONMENT AL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF COSTA MESA 

0017538



• .NI 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Costa Mesa 

Facility: New Corporation Yard 

Prepared By: Bruce Covey 

Date: 7-27-00 

Slgnlrlcant Issue I ACTION 1 

Sweeper Transfer Area New sweeper dump area 
to be constructed 

I 

If action plan is not completed, note progress made: Budget 12/15/00 

ACTION 2 I STARTOATE I END DATE 

December 2000 . February 2000 

• 

I Action Plan Completed? 

Yes I No X 

0017539



City of: Costa Mesa 

Facility: New Corporation Yard 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

Significant Issue (From Form 1): Prevent. sweeper debris liquid from entering storm drain system. 

Objective and Target Date: Relocate debris site and use approved sewer clarifier and drain. 

Action Items 

Responsible Projected Projected 

Actions To Be Taken Party Start Date Completion Date 

Budqet in FY 1999-2000 Bruce Covey December 2000 February 2000 

• 

Comments 

on schedule 

• 

0017540



• 
City of: Costa Mesa 

Facility: Old Corporation Yard 

Prepared By: Bruce Covey 

Date: 7-27-00 

Significant Issue I 
~arge & Small Spills 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 

Install waterproof cover on 
existing frame work 

I ACTION 2 I START DATE I END DATE I 
Septemb.er 2000 October 2000 

If action plan is not completed, note progress made: Budget 6/30/99, 

• 

Action Plan Completed? 

Yes / No X 

0017541



FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

C!ty of: Costa Mesa 

Facility: Old Corporation Yard 

D No More Significant Issues 

..§.!_gnilicant Issue (From Form 1 ): Large and small spills 

Objective and Target Date: Construct a roof for paint cleaning area 

Action Items 

Responsible Projected Projected 

Actions To Be Taken Party Start Dale Completion Date 

Budqel or use end-of-year funds to construct a roof Bruce Covey .September 2000 October 2000 

• 

Comments 

on schedule 

0 

0017542



• 

• 

E1'T\'IRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF CYPRESS 

0017543



• " 2 • ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Cypress 

Facility: Corporation Yard 

Prepared By: Gonzalo Vazguez/Bill Raymond 

Dale: July 28.2000 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Waste Storage - Paint Provide covered storage 11/1/00 1/1/01 

area Yes I No 
If action plan Is not completed, note progress made: Revised end date 111/01 - Funded as capital project In fiscal year 2000-2001 

Fluid Transfer Area Construct berm around 11/1 /00 1/1/01 
perimeter Yes I No 

If action plan Is not completed, note progress made: Revised end date 1/1/01 - Funded as capital project in fiscal year 2000-2001 

Fluid Transrer Area Utilize effective 2/1/98 2/1/99 
housekeeping techniques Yes I No 

If action plan Is not completed, note progress made: 2/1/99 

Spills- Small Tarp landscape equipment 2/1/98 8/1/00 
to cover Yes I No 

If action plan Is not completed, note progress made: 8/1/00 

Material Storage Install roof over storage area Temporarrly cover bins 9/1/98 1/1/01 
Yes I No 

If action plan Is not completed, note progress made: Revised end date 1/1/01 . Funded as capital project In fl 

Vehicle/Equipment Wash Water Inspect wash rack drainage 1/1/98 2/1/99 
system regularily Yes I No 

If action plan Is not completed, note progress made: 211/99 

0017544



City of: Cypress 

Facility: Corporation Yard 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

Significant Issue (From Form 1): 

Fluid stora e inside of buildin ment and vehicle maintenance 

Objective and Target Date: 

To install a berm around automotive nuids stored inside of 

maintenance of equipment so to remove any exposed grease and prevent any potential runoff 

Action Items 

Responsible 

Actions To Be Taken Party 

Install berm around fluid drums inside of garaae Maintenance Division 

Increase frequencv of vehicle maintenance Maintenance Division 

• 

Projected Projected 

Start Date Completion Date 

9/1/00 9/30/00 

9/1/00 OnQoinQ 

Comments 

Will be ongoinQ oroaram 

• 

0017545



(_) 

• 

ENVffiONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF DANA POINT 

0017546



• 
City of: Dana Point 

FORM2 

ORANGE COUNTY STOnA1 WATER MANAGEMENT PROGRAM 

Significant lssuH Action Plan and Updates 

~ No Slgnlficanl ~ssues 

Facility: Del Obispo Conununity Ce.nter 
* This municipal facility does not have any of the 

following operations that could contribute to storm
water pollution. 

- Hazardous materials stored on-site. 
Prepared By: Cindy Asher 

- Waste stored or handled on-site. 
-Vehicle and equipment maintenance activiites. 

Dale: July 27, 2000 

Slgnlncanl Issue (From Fonn 1): 

IObJecilve..., Te,uel o,,~ 

Action Item• 

Responslbla Prqected Protected 
Actions To Be Taken Party Start Date . Ion Oat& Col1111enta 

. . 

0017547



FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnmcant Issues Action Plan and Updates 

City of: Dana Point 

City Plaza - Dana Point City Hall 
Faclllly: 

Prepared By: Cindy Asher 

Dale: July 27, 2000 

Slgnlncant IS!UG (From Form 1 t: 

l!lbledlve and Targel Dalo: 

Action Uem1 

Actkm To 8e Taken 

•• 

Res pons Ible 

Partv 

l!J N; Slgnlncanl Issues 

• This municipal facility does not have any of ~he follow. 
operations that could contribute to stormwater pollutio1 

- Hazardous materials stored or handled.on-site. 
- Waste stored or handled on-site. 
- Vehicle and equipment maintenance activities. 

Profeded Proiec1ed 
Sfart Date • . -· Date Comine1a 

• 

0017548



0 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF FOUNTAIN VALLEY 

0017549



• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF FULLERTON 

0017550



CJ 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF GARDEN GROVE 

0017551



• 
City of: Garden Grove 

Facility: Municipal Service Center 

Prepared By: Maria Stipe 

Date: 7128100 

Slgnmcant Issue I 

A2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 I ACTION 2 I START DATE I 
Hazardous Materials Storage Training of personnel 12/1/98 
If action plan Is not completed, note ~rogress made: Annual training completed 4/00 

• 

END DATE I Action Plan Completed? 

Ongoing ~ I No 

0017552



City of: Garden Grove 

Facility: Municipal Service Center 

Significant Issue (From Form 1): 

'Objective and Targa! Date: 

Action Items 

Actions To Be Taken 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I.~ j No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date 
I 

Comments 

0017553



C ,,1 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility'. Fire Station #2 

Prepared By: Maria Stipe 

Date: 7/28/00 

Significant Issue I ACTION 1 I ACTION 2 I START DATE J END DATE I Action Plan Completed? 
Hazardous Materials Storage Training of personnel 
If action plan Is not completed, note progress made: Annual training completed 4/00 

12/1/98 Ongoing ~~ I No 

0017554



City of: Garden Grove 

Facility: Fire Station #2 

Significant Issue (From Form 1): 

IObjecUve and Target Date: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

IX _J No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date Comments 

• 

0017555



• •• 
ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Fire Station #3 

Prepared By: Maria Stipe 

Date: 7/28/00 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Hazardous Materials Storage Training of personnel 12/1/96 Ongoing ~~ I No 
If action plan Is not completed, note progress made: Annual training completed 4100 

0017556



City of; Garden Grove 

Facilily: Fire Station #3 

Significant Issue (From Form 1): 

!Objective and Ta,get Date: 

Action Items 

Actions To Be Taken 

• 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I.?<. _ I No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date 

I 

Comments 

• 

0017557



• 
City of: Garden Grove 

Facility: Fire Station #4 

Prepared By: Maria Stipe 

Dale: 7/28/2000 

Significant Issue I 

r- ..... _ .. "12 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlricant Issues Action Plan and Updates 

ACTION 1 I ACTION 2 I START DATE I 
Hazardous Materials Storage Training of personnel 12/1/98 
If action plan Is not completed, note progress made: Annual training completed 4100 

END DATE I Action Plan Completed? 

Ongoing C'~.9 ' No 

0017558



City of: Garden Grove 

Facility: Fire Station #4 

Significant Issue (From Form 1 ): 

IObjecHve and Targel Oate: 

Action Items 

Actions To Be Taken 

• 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ITT No More Significant Issues 

Responsible Projected Projected 

Party Start Date Comoletion Date Comments 

• 

0017559



• ,l 2 • ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Fire Station #5 

Prepared By: Maria Stipe 

Date: 7/28/2000 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Hazardous Materials Storage Training of personnel 

· If action plan Is not completed, note progress made: Annual training completed 4100 
12/1 /98 Ongoing ~/ No 

0017560



City of: Garden Grove 

Facility: Fire Station #5 

Significant Issue (From Form 1): 

!Objective and Targel Date, 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I~. I No More Significant Issues 

Responsible Projected Projected 

Party Start Date Comolelion Date Comments 

0 

0017561



C ,f 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Fire Station #6 

Prepared By: Maria Stipe 

Dale: 7/28/00 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 

Hazardous Materials Storage Training of personnel 
If action plan Is not completed, note progress made: Annual training completed 4/00 

12/1/98 Ongoing (!~ / No 

0017562



City of: Garden Grove 

Facility: Fire Station #6 

Significant Issue (From Form 1): 

I Objective and Target Date: 

Action Items 

( 
\'-

Actions To Be Taken 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I~ No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Dale Comments 

(\ 
\ : . ___./ 

0017563



C ,12 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Fire Station #7 

Prepared By: Maria Stipe 

Date:7/28/00 

S!gnlflcant Issue I ACTION 1 I ACTION 2 I START DATE I 
Hazardous Materials Storage Training of personnel 12/1/98 
If action plan Is not completed, note progress made: Annual training completed 4/00 

END DATE I Action Plan Completed? 

0017564



City of: Garden Grove 

Facility: Fire Station #7 

Significant Issue (From Form 1 ): 

'Objective and Target Date: 

Action Items 

Actions To Be Taken 

• 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

IX . _j No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date Comments I 

• 

0017565



• I 2 • ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: City Hall 

Prepared By: Maria Stipe 

Date: 7/28/00 

Significant Issue \ ACTION 1 

Materials Storage Replace generator 
If action plan Is not completed, note progress made: 

\ ACTION 2 I START DATE I END DATE I Action Plan Completed? 

TBD 12/29/99 Yes l(._~g.) 
Revised end dale: 2005. The action plan was not completed due to funding contraints. However, 

the integrety of the existing emergency generator remains good and is inspected on a regular basis. 

"Should funding become available sooner than 2005, the end date will be accelerated. 

0017566



City of: Garden Grove 

Facility: City Hall 

Signiricant Issue (From Form 1 ): 

!Objective and Target Date: 

Action Items 

Actions To Be Taken 

• 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

D No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date Comments 

• 

0017567



• 
City of: Garden Grove 

Facility: Police & Fire Station 

Prepared By: Maria Stipe 

Date: 7126100 

Significant Issue I 

,JI 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

ACTION 1 I ACTION 2 I START DATE I 
Hazardous Materials Storage Training of personnel 12/1/98 
If action plan Is not completed, note progress made: Annual training completed 4/00 

• 

END DA TE I .Action Plan Completed? 

On going C!.:_:)' No 

0017568



City of: Garden Grove 

Facility: Police & Fire Station 

Significant Issue (From Form 1 ): 

IObjecUve and Target Oale: 

Action Items 

Actions To Be Taken 

FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

,~-:.1 No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date Comments 

0017569



• J2 • ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Garden Grove 

Facility: Willowick Goll Course 

Prepared By: Maria Stipe 

Date: 7/28/00 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Waste Storage Build berm Train personnel 11/1/98 12/1/98 Yes I No 
If action plan Is not completed, note progress made: Wi(lowick Golf Course was incorrectly identified as a municipal fecility and should not be included in 

this report. Donovan Golf Courses Management, Inc. leases this property from the City and 
operates the .business. There are no municipal employees. 

Vehicle & Equipment Washing Install a clarifier 12/1/98 6/1/99 Yes I No 
If action plan Is not completed, note progress made: See a note above. 

0017570



City of: Garden Grove 

Facility: Willowick Golf Course 

Significant Issue (From Form 1): 

IObject;ve and Ta'9et Date: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

I~ I No More Significant Issues 

Responsible Projected Projected 

Party Start Date Comolelion Date Comments 

• 

0017571



• 

• 

ENVIR01'TMENT AL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF HUNTINGTON BEACH 

0017572



• J-, .,I 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlffcant Issues AcHon Plan and Updates 

City of: Huntington Beach 

Facility: Beach Maintenance Yard 

Prepared By: Edward Magyar 

Date: 14-Jul-OO 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I 
Material Storage - Oil Construct berm 10/1/98 

If action plan Is not completed, note progress made: In Design 07114/00 

Fuel Spills Construct berm 10/1/98 

If actJon plan Is not completed, note progress made: In Design 07/14100 

Underground Storage Tank Remove underground 12/1198 (no longer 
storage tanks used) 

If action plan Is not completed, note progress made: In Pogress 12/1198 

• 

END DATE I Action Plan Completed? 
10/1/99 

Yes 

10/1/99 
Yes 

12/1/99 (removed) 
Yes 

Removed 

0017573



City of: Huntington Beach 

Facility: Beach Maintenance Yard 

Significant Issue {From Form 1): 

IObjectJve and Targel Dale: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

IZ] No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date Comments 

0 

0017574



• 
City of: Huntington Beach 

Facility: Park Maintenance Facility 

Prepared By: 

Date: 

Slanlflcant Issue I 
Material Storage/Trash Bin 

,2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlflcant Issues AcUon Plan and Updates 

Edward Magyar 

14.Jul-OO 

ACTION 1 I ACTION 2 I START DATE I 
Construct berm 11/15/97 

If acUon plan Is not completed, note progress made: In Design 

Fuel Spills - Large Construct roof 11/15/97 

If action plan Is not completed, note progress made: Under ConstrucUon 

END DATE I AcUon Plan Completed? 
On going 

No 

' 

On going 
No 

0017575



City or: Huntington Beach 

Facility: Park Maintenance Facility 

Significant Issue (From Form 1): 

IObjeciivo '"" Target Date: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues AcUon Plan and Updates 

lZ] No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date Comments 

• 

0017576



• 
City of: Huntington Beach 

Facility: Gothard Fire Station 

Prepared By: 

Date: 

Slgnlflcant Issue I 
Underground Storage Tank 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlflcant Issues Action Plan and Updates 

EdlNard Magyar 

14-Jul-OO 

ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan completed? 

Remove tanks 
Yes 

If action plan Is not completed, note progress made: Complete 04-04-99 

0017577



City of: Huntington Beach 

Facility: Gothard Fire Station 

Significant Issue (From Form 1): 

!Objective and Target Date: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues AcUon Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date Comments 

• 

0017578



• 
City or: HunHngton Beach 

Facility: Joint Powers Training Center 

Prepared By: 

Date: 

Slgnlncant Issue I 
Trash Bin 

f.._ ___ .A 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlncant Issues AcUon Plan and Updates 

Edward Magyar 

14-Jul-OO 

ACTION 1 1 · ACTION 2 I START DATE I 
Construct roof 12/1/98 

If acUon plan Is not completed, note progress made: Revised end date·12/1199 

Trash Bin Provide spill clean up 11/15/97 
materials 

If acUon plan Is not completed, note progress made: ,Not Stated 

• 

END DATE I AcUon Plan Completed? 

On-going 
No 

On going 
No 

0017579



City or: HunUngton Beach 

Facility: Joint Powers Training Center 

Significant Issue (From Form 1 ): 

IObjeoti"" and Terget Date: 

AcUon Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues ActJon Plan and Updates 

tZl No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date Comments 

0017580



0 

City of: Huntington Beach 

Facility: Civic Center 

Preeared By: 

City of: Huntington Beach 

Facility: Warner Fire Station 

Prepared By: 

Date: 

Slgnlflcant Issue I 
Underground Storage Tank 

F\. .. ,f'I 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlflcant Issues Action Plan and Updates 

Edward Magyar 

F .... ,i 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlflcant Issues Action Plan and Updates 

Edward Magyar 

14-Jul-OO 

G 

ACTION 1 I ACTION2 I START DATE I END DATE I Action Plan Completed? 

Remove tanks 4/1/99 
Yes 

If action plan Is nol completed, note progress made: In Progress 12/28/98 

0017581



City of: HunUngton Beach 

Facility: Warner Fire Station 

Significant Issue (From Form 1 ): 

City or: Huntington Beach 

Facility: Civic Center 

Significant Issue (From Form 1 ): 

!Objective and Ta,get Dale: 

Aclton Items 

Actions To Be Taken 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlflcant Issues AcUon Plan and Updates 

~ No More Significant Issues 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlflcant Issues Actfon Plan and Updates 

IXJ No More Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date Comments 

' 
/ 

0017582



• Fl J. 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlflcant Issues Action Plan and Updates 

City of: Huntington Beach 

Facility: 19001 Huntington Street 

Prepared By; Edward Magyar 

Date: 14-Jul-OO 

Slgnlncant Issue I ACTION 1 I . ACTION 2 I START DATE I 
Fluoride Bulk Storage Construct Roof For Area 1/1/98 

If action plan Is not completed, note progress made: In Design 1211198 

Fuel Spill - Small Replace fuel system 11115/97 
If actton plan Is not completed, note progress made: In Design 1130199 

Material Storage Relocate and construct 1/1/00 
covered storage area 

Ir action plan Is not completed, note progress made: In design 

• 

END DATE I Action Plan Completed? 

12/1/1998 (Pending 
funding) No 

Complete 4-1-99 Yes 

12/1/2001 (Funding 
needed) Yes 

0017583



City or: Huntington Beach 

Facility: 19001 Huntington Street 

Significant Issue (From Form 1): 

\Objective and Target Date 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

[SJ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date Comments 

• 

0017584



• 
City or: HunHngton Beach 

Facility: Corporate Yard 

Prepared By: 

Date: 

Significant Issue 
Fuel Spills 

.2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues ActJon Plan and Updates 

Edward Magyar 

14-Jul-OO 

C 

.1 ACTION 1 I ACTION 2 I START DATE I END DATE I Actfon Plan Completed? 

Construct berm 1211/98 1/1199 
Yes 

If acUon plan la not completed, note progress made: In Progrss 111/99 

0017585



City of: Huntington Beach 

Facility: Corporate Yard 

Significant Issue {From Form 1 ): 

IObjoctlvo and Target Dalo: 

Actton Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlflcant Issues Action Plan and Updates 

~ No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comoletion Date Comments 

• 

0017586



• 

ENVIRONMENTAL PERFOR1"1ANCE REPORT· SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF IRVINE 

0017587



u 

0 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LA HABRA 

0017588



ff 'Z • ORANGE COUNTY STORM WATER MA~AGEMENT PROGRAM 

Slgntn~nt laauH Action Plan and Updatn 

City of: La Habra 

Fedlity: Public Works Yard 

Prepared By: Alan Leung 

Date: 6110/2000 

Slgnfflcant IHue I ACTION 1 I ACTION2 I START DATE I 
Vehlde/Equlpment Wash Water Ins.tell clarifier 7/.1/2001 

If action plan ts not completed, note progreH made: Re budget for cf1rffter 711/Q 1 

r,ash Bin Construct a containment 711/2001 
benn 

If acUon plan la not completed, nota progrHI made: Design contalnm,nt cover 711101 

Material Storage - Chemicals Coanlrucl new chemical 7/1/1998 
shed 

If ac11on pl1n II nol comp1tted, note progrea1 made: Completed 

END DATE I 
6/30i02 (Pending 

funding) 

6130/02 (Pending 
funding) 

1999 
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0017589



City or: lA Habra 

Facilil}': Public Wortis Yard 

Significant Issue (From Form 1): 

IObJe-and Target Date: 

AcUon It.Im• 

Actions To Be Taken 

c.-· -; -.,..~, 

• 

FORM2 

ORANGE COUNTY STORM WA TEA MANAGEMENT PROGRAM 

Slgnlncant lasuae AcUon Plan ind Updatea 

~ No More Significant Issues 

Resp-0nslble Projected Projected 

Partv Start Dale Completion Date Commenla 

• 
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0017590



• 

• 

ENVIRONMENT AL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LA PALMA 

0017591



() 

City of: LA PALMA 

Facility: PUBLIC WORKS DEPARTMENT 

Prepared By: ISMILE H. NOORBAKSH 

Date: 8-8-00 

Signincant Issue (From Form 1): NONE 

IObjectloe ••• T•,get D•te: NI A 

Action Items 

Actions To Be Taken 

NIA 

F 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlncant Issues Action Plan and Updates 

~ No Significanl Issues 

Responsible Projected Projected 

Party Start Date Comoletion Dale Comments 

0017592



u 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LAGUNA BEACH 

0017593



0 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LAGUNA HILLS 

0017594



• 
City of: L a g u n a H i l l s 

Facilit : 

,M2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlncanl Issues Action Plan and Updates 

[O No Significant Issues 

Prepared By: K e n n e t h H • R o s e n f i e l d , C i t Y E n g i n e e r 

Date: J u l y 2 7 , 2 0 0 0 

Significant Issue (From Form 1 ): NO n e 

IObjecU,e and Ta,get Dale 

Action Items 

Responsible Projected Projected 

Actions To Be Taken Partv Start Date Comoletion Dale 

• 

Comments 

0017595



u 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LAGUNA NIGUEL 

0017596



• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LAKE FOREST 

0017597



• 
City of:Lake Forest 

Facilil : 

Prepared By: 

Date: 

Significant Issue (From Form 1 ): 

\Objective and Target Date: 

Action Items 

Actions To Be Taken 

F" .j 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

r8J No Significant Issues 

Responsible Projected Projected 

Party Start Date Completion Date 

C 

Comments 

0017598



• 

• 

ENVffiONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF LOS ALAMITOS 

0017599



u 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGI\TJ:FICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF MISSION VIEJO 

0017600



u 

ENVIRONMENT AL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF NEWPORT BEACH 

0017601



• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF ORANGE 

0017602



• 
Ci!i of: Oit.u.n~e. 

,2 
,/ 

ORANGE. COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

~ No Significant Issues 

Facilili'.: ~LL L ;1'.LLuJ lb c.;!y Hall. CoP-.P 
I 
arlJ W ate, itirJ.s J 

r 

Prepared By: Jame.. 5 E)1· Se.++ t - AJ rYu'I\ i 5 t rat j \I e. 

Date: Jun e. l s . 1 D .0 0 

Significant issue (From Fann 1 ): J\l D tJ f 

Af\aLY5 't JI 

Objective and Target Date: ALL ,· s s u t s r r ~", ·o ll s Li .-J ,. (I ~i ti f. ; 11 La 1:1+ v eo. r's re..f oA. ,i. ,u,l (h w 
LDM f l£TEO. 

Action Items 

Responsible Projected Projected 

Actions To Be Taken Partv Start Date Comoietion Date Comments 

1-Cit(~ ma.·n re.t1u.n£.e.. .t:.c.1c.; L,+t "+ ~?>l w. s+uJ.t 

• 0017603



• 

• 

E1'rvIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF PLACENTIA 

0017604



• 

( 
' 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF SAN CLEMENTE 

0017605



0 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF SAN JUAN CAPISTRANO 

0017606



• 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF SANTA ANA 

0017607



.. t • 
City of: Santa A.na 

Fac~f!Y: CorporaUon Verd 

AcUon Items 

7-11-co 

i.M 2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Sl;nlftcant Issues AcUon Plan and Updato 

D No More Significant Issues 

. ,•' ... 

RospOfl'Blble ProJec1ed · Projected 

· tJcholJ I Ae,,-tloJ\J 2 

5t5 ~LM.. Af£A 

.St 14 ~uJtJ\Jb 

t"D - ~eoo ~ 

• 

'I • t 

0017608



City of: Senta Ana 

Facility: Corporation Yard 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Slgnlflcant Issues Actton Plan and Updates 

D No More Significant Issues 

, .. 
I, 

...... 

Significant Issue (From Form 1): 5\M.u.l\ &.r6,,f, .SP, II~ ~ o:\ree..4 tSl.l¥${?11\)& RutJ-DF~ 

Action Items 

ReepomSbla Projected Projected .. 
Comments 

7---ll-OD. 

(k..--h Cw>J I 
~ ~-tW\ AQ2,A oR_ 

~tJ-b.u.J LI WLLl cL 
i_-t 

Ac.~h ~ N· :1_ Actnw ~( w cs»t IJtekJ 

No 
5-e,tf ~MP. TRA,tJ1,0&- Y~s 

I ~1001 

0017609



-·· FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues AcUon Plan and Updates 

City of: Santa Ana 

Facility: Corporation Yard 

Prepared By: 

Date: 

S1gn1Hcant Issue I ACTION 1 I ACTION 2 I START DATE I. 
Material Storage - (Out Door) Construct a root & Train employees 1/5/98 
Chemicals containment berm 
If action plan Is not completed, note progress made: In Progress 

( 

----·-

END DATE I Action Plan Completed? 
7/1/98 

Yes I No 

0017610



·~ 

; 

i 

-. I 
I 
i 
! 

:. i 
.1 

.. ) 
.' ,• -~: ,, 
... ,· ... ' 

.. · .. ·::.1 

1 
' 

/ 

,, 

,/ 

' 

.. 
FORM 2 

ORANGE COUNTY STORM WATER MANAGEMENT PRO~RAM 

S1gn~nt Issues Action Plan and Updates 

City of: Santa An• 

Facli\y; Co,porallon Verd 

Prepared By; 

, 
To [:Cl LL 

Date: 

ACTION 1 ACTION2 START DATE 
Construct a roar & employees 

mlcaJ8 conta!nment berm 
r action plan Is not completed, note progress made! In Progress 

(A.J 

,, .• :,.,·., ,• ... ~~t.t•·.,~·1,'l•,.,ti',.,. , •· ............ 

; ·}, :. _,,·· 
' ,,;:: 

,. 

....... 

END DATE Action Plan C 
71198 

No 

• 

0017611



• 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF SEAL BEACH 

0017612



• 

\ 
) 

j 

• 

ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF STANTON 

0017613



• 
ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues AcUon Plan and Updates 

City of: Stanton 

Facility: 10652 Bell Street 

Prepared By: Craig Stubbe and Pin Chan 

Date: July 20, 2000 

Enclosed storaQe pad with block on three sides placed concrete on 1/2 of storaae floor. 

S111nlf1cant Issue I ACTION 1 ACTION 2 START DATE 

~aterials Storage I Increase inspections of Train employees 11/15/97 
storage area 

If action plan Is not completed, note progress made: In progress 
I 

• 

END DATE AcUon Plan Completed? 

On Going 
Yes I No ~ 

·-··---· 

0017614



City of: Stanton 

Facility: 10652 Bell Street 

Significant Issue (From Form 1 ): 

IObjecti,o and Ta<gel Dale; 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

Ll No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Completion Date 

·------------------····-.. ·---·-·---· 

Comments 

0 

0017615



• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF TUSTIN 
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ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

City of: Tustin 

Fac1hly Corporate Yard 

Prepared By Thomas Lo (URS) 

Date 81112000 

Significant Issue I ACTION 1 I ACTION 2 I START DATE I 
Sweeper Transfer Area Temporary sand bag (2A) Design and installation of NIA 

containment berms are in place canopy over sweeper transfer 
preventing runoff from entering area. 
the storm drain system. Sump 
water is removed by the waste 
hauler and the sump pump is 
disabled to avoid accidental 
discharge into the storm drain 
system. 
(Completed prior to 1999) 

(28) Obtain wastewater 
discharge permit from the 
Orange County Sanilalion 
District for wash rack 
discharge to the sanitary 
sewer. 

If action plan is not completed, note progress made: Design of Canopy complete. 
Construction anticipated In 
October 2000. 

Wastewater discharge permit 
application complete. Being 
submitted to OCSD for 
issuance. 

NIA 
If action plan is not completed, note progress made: 

NIA 
If action plan is not completed, note progress made: 

END DATE I Action Plan Completed? 

NIA Yes (Action 1) / No (Action 2A) 

No (Action 20) 

NIA Yes 

NIA Yes 
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Cily of: Tustin 

F acd1ty Corporate Yard 

Significant Issue {From Form 1): 

I Objective and T a,get Date 

Action Items 

Actions To Be Taken 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 

- No More Significant Issues 

Responsible Projected Projected 

Partv Start Date Comolelion Date 

2 

Comments 

0017618



• 

• 

ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF VILLA PARK 
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ENVIRONMENTAL PERFORMANCE REPORT - SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF WESTMINSTER 
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• 
Cl!Y of: Westminster 

Facility: Corporation Yard 

Prepared By: 

Date: 

Significant Issue 
Paint Drying Area 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

Significant Issues Action Plan and Updates 
• 

I ACTION 1 I ACTION 2 I START DATE I END DATE I Action Plan Completed? 
Construct a canopy removed drying area 1/1/98 5/1/98 

Yes 
If action plan Is not completed, note progress made: we store drying paint In drums that aew pumped out when full. 

1' 
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City of: Westminster 

Facility: Corporation Yard 

Significant Issue (From Form 1 ): 

IObjecUve and Ta,gel Dale: 

Action Items 

Actions To Be Taken 

• 

FORM2 

ORANGE COUNTY STORM WATER MANAGEMENT PROGRAM 

SlgnlOcant Issues AcUon Plan and Updates 

[8J No More Significant Issues 

Responsible Projected Projected 

Party Start Date Comolelion Date Comments 

• 
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ENVIRONMENTAL PERFORMANCE REPORT- SIGNIFICANT 
ISSUES ACTION PLANS & UPDATES 

CITY OF YORBA LINDA 
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APPENDIX 3.3 

BMP GUIDELINES 
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COUNTY OF ORANGE 
PUBLJC FACILITIES & RESOURCES DEPARTMENT 

April 03, 2000 

To: Automotive Seivice Managers 

Vicki L Wuson. Director 

Enviro.o.mailal Resources 
1085.'.: Douglass Road 
:\naheiru. C:\ 9:280u 

Telephone: (7H) 56i·636:. 
Fax: (714) 56,-6::?!l 

Subject: Automotive Service Center Maintenance - Control of Wash Water Runoff 

Dear Sir or Madam: 

This letter is being sent to automotive service businesses to draw the attention of service 
managers to the need to eliminate the discharge of pollutants in wash water runoff to the street 
and storm drain and to explain why these discharges are of concern to municipalities in Orange 
County. 

In 1990, pursuant to the federal Water Quality Act, Orange County's municipalities received 
National Pollutant Discharge Elimination System (NPDES) permits. These NPDES permits 
require the municipalities to eliminate non-stormwater discharges to their storm drain systems 
and reduce the discharge of pollutants in stormwater runoff to the maximum extent practicable. 
As a consequence of these requirements, Orange County's municipalities must address the 
routine disposal of automotive service center wash water runoff to the street and storm drain. 

Pressure washing or steam cleaning of areas used for automotive servicing results in runoff 
containing detergents, caustic cleaning agents, oils and grease, and heavy metals. Consequently, 
eliminating the discharge of these pollutants to the street or storm drain will make a significant 
contribution towards protecting the creeks, rives, streams and sensitive receiving waters that 
ultimately receive all runoff from the municipal storm drain system. 

The proper management of this waste stream can also help ensure that regulatory intervention to 
protect sensitive receiving waters and the municipal storm drain system is avoided. The State 
Fish and Game Code, State Water Code and local Water Quality Ordinances enforced by this 
Department and the cities of Orange County aJI include provision that prohibit unpermitted 
disposal of wastes to the municipal storm drain system and surface waters. 

A number of automotive seivice centers already use 11zero discharge" cleaning services or have 
arranged with sewering agencies for the direct disposal of waste to the sanitary sewer. If you 
have not previously considered arranging for the safe disposal of facility wash water, the 
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Automotive Service Centers 
Pagel 

attached guidelines prepared by this Depanment in collaboration with the Regional Water 
Quality Control Board (Santa Ana Region), should be helpful to you. 

Please direct any questions regarding this letter to Karen Ashby at (714) 567·6297. 

' ., 
/ 

1s m an er 
Environmental Resources 

Distribution 

Attachment: Guidelines for Automotive Service Center Maintenance - Control of Wash Water 
Runoff 

cc: Mark Smythe, Regional Water Quality Control Board • Region 8 
Deborah Jayne, Regional Water Quality Control Board, Region 9 
Dan Meer, USEP A Region ~ 
Co-Permittee Cities 

• 

• 
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GUIDELINES FOR CLEANING AUTOMOTIVE SERVICE FACILITIES 

Steam/Pressure Washing of Vehicle Maintenance Areas & Fuel Dispensing. Areas 

•!• Block the storm drain and collect water/waste for disposal to the sanitary sewer (with 
the prior approval of the local sanitation district). 

Pressure Washing Sidewalks, Parking Lots, Common Areas 

•!• If soap or any other cleaning agent is used, block the storm drain and collect 
water/waste and discharge to the sanitary sewer (with the approval of the local 
sanitation district). 

•!• If only tap water with no cleaning agent is used, then the following Best Management 
Practices (BMPs) must be implemented before pressure washing: 

:, Prior to washing, clean and/or sweep all large debris from the area, and 

» Clean any oil/auto fluid spills with an appropriate dry method, such as kitty fitter 
or other absorbent, and dispose of appropriately, 

» To the extent practicable, the wash water must be directed to vegetative or 
unpaved areas where it would percolate, 

)ii- If visual observation of the wash water indicates contamination (cloudy, colored, 
presence of suspended solids), additional Best Management Practices such as 
temporary retention of wash water (sandbags around storm drain inlets) or 
filtration methods must be implemented prior to discharge. 

For further information, please contact: 

Karen Ashby, County of Orange, PFRD/Stormwater Section. Tel. (714) 567-6297 
Mark Smythe, Regional Water Quality Control Board - Santa Ana Region. Tel. (909) 
782-4998 
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GUIDELINES FOR CLEANING AUTOMOTIVE SERVICE FACILITIES 

Steam/Pressure Washing of Vehicle Maintenance Areas & Fuel Dispensing Areas 

•!• Block the stonn drain and collect water/waste for disposal to the sanitary sewer (with the 
prior approval of the local sanitation district). 

Pressure Washing Sidewalks,. Parking Lots, Common Areas 

•!• If soap or any other cleaning agent is used, block the storm drain and coJJect water/waste and 
discharge to the sanitary sewer (with the approval of the local sanitation district). 

•!• If only tap water with no cleaning agents is used, then the following Best Management 
Practices (BMPs) must be implemented before pressure washing: 

};> Prior to washing, clean and/ or sweep all large debris from the area, and 

}:>- Clean any oil/auto fluid spills with an appropriate dry method, such as kitty litter or other 
absorbent, and dispose of appropriately, 

}:>- To the extent practicable, the wash water must be directed to vegetative or unpaved areas 
where it would percolate, 

>- If visual observation of the wash water indicates contamination ( cloudy, colored, 
presence of suspended solids), additional best management practices such as temporary 
retention of wash water (sand bags around storm drain inlets) or filtration methods must 
be implemented prior to discharge. 

For further information, please contact: 

Richard Boon, County of Orange, PFRD/Stonnwater Section. Tel. (714)567-6371 
Laurie Taul, Regional Water Quality Control Board - Santa Ana Region Tel. (909)782-4906 

• 

• 
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County or Orange 
Public Facilities & Resources Department 

John W. Sibley, Director 

June I 0, 1998 

To: Automotive Service Managers 

Subject: Automotive Service Center Maintenance - Control of Wash Water Runoff 

Dear Sir or Madam: 

This letter is being sent to automotive service businesses to draw the attention of service 
managers to the need to eliminate the discharge of pollutants in wash water runoff to the street 
and storm drain and to explain why these discharges are of concern to municipalities in Orange 
County. 

In 1990, pursuant to the federal Water Quality Act, Orange County's municipalities received 
National Pollutant Discharge Elimination System (NPDES) permits. These NPDES permits 
require the municipalities to eliminate non-stormwater discharges to their storm drain systems 
and reduce the discharge of pollutants in stormwater runoff to the maximum extent practicable. 
As a consequence of these requirements, the routine use of the street and storm drain for the 
disposal of automotive service center wash water runoff must be addressed by Orange County's 
municipalities. 

The pressure washing or steam cleaning of areas that are used for automotive servicing generally 
means that any runoff will contain detergents, caustic cleaning agents, oils and grease, and heavy 
metals. Consequently, eliminating the discharge of these pollutants to the street or storm drain 
will make a significant contribution towards protecting the creeks, rivers, -streams and sensitive 
receiving waters that ultimately receive all runoff from the municipal storm drain sysfem. 

The proper management of this waste stream can also help ensure that regulatory intervention to 
protect sensitive receiving waters and the municipal storm drain system is avoided. The State 
Fish and Game Code, State Water Code and local Water Quality Ordinances enforced by this 
Department and the cities of Orange County all include provisions that prohibit the unpermitted 
disposal of wastes to the municipal storm drain system and surface waters. 

A number of automotive service centers already use "zero discharge" cleaning services or have 
arranged with sewering agencies for the direct disposal of waste to the sanitary sewer. If you 
have not previously considered arranging for the safe disposal of facility wash water, the 
attached guidelines, which have been prepared by this Department in collaboration with the 
Regional Water Quality Control Board (Santa Ana Region), should be helpful to you . 

LOCATION: 
300 N. FLOWER ST 
SANTA ANA, CALIFORNIA 

MAILING ADDRESS: 
P.O. BOX 4048 
SANTA ANA, CA 92702-4048 

TELEPHONE: 
(714) 834-2300 
FAX# 834-5188 
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Automotive Service Centers 
Page 2 

Please direct any questions regarding this letter to Richard Boon at (714)567-6371. 

1 rom.n:tru~ 
Manager 
Environmental Resources 

Attachment: Guidelines 

CC: Laurie Taul, Regional Water Quality Control Board· Region 8 
Deborah Jayne, Regional Water Quality Control Board· Region 9 
Dan Meer, USEP A Region IX 
City Representatives 

• 

• 
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For More Information ... 

(!11estiom· reg11rclil1K tliis 1111/ice may he direL'lcd to: 

'f1ie ( lr1111ge ( 'm1111y l'uhlic Facilities 111111 l?e.rnurces 
1Ji:p11rt111e111 ':, Str11·11111•11ter Se! ·t ion cit ( 71-1) 5fi 7-63 63 

Or 

/'111'/ova Vitale ,fthe San/a A11u Re1-:i1111al Water 
{!11cility ( ·011/rol /Joanl 111 (901)) 782--1130 

'-........_ __ . 

MOBILE 
o:ET AILING AND 

T.H·E WA TEil. 
QUALITY ACT 

Thi.1·p,.er ha.1· hee11 /J/'l!f}{ll'ed al the request ,!f 1/w 
mobile delui/i11,r, i11d11.1·11:i- lo prrll'ide diret:lirm ll'iJ/1 

re~11rd to c"111pli1111ce ll'ith the.feder11f Water (!1111/ify 
A('t ,f /9H7. 
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THE WATEll QUALITY ACT: 
Controlling Storm Drain Pollution 

Under the federal Water Quality Act of 1987. 
the County and cities or Orange County arc 
obligated to control the discharge of 
pollutants int.o storm drain systems. 
Specifically, National Pollutant Discharge 
Elimination System (NPDES) Permits issued 
by the stale in 1990 pursuant lo the Act 
prohibit the public agencies of Orange 
County from accepting, with few exceptions, 
11011-stormwater discharges into these 
systems. 

According to EPA, exceptions to local 
regulation include waler line flushing, 
landscape irrigation waler, water from 
potable water sources. foundation drains, air 
conditioning condensation, irrigation water, 
waler from crawl space pumps, fooling 
drains, lawn watering, individual residential 
car washing, dechlorinated swimming pool 
discharges. street wash runoff and lire 
lighting runoff. 

The County's NPDES Permits 
prohibit, with few exceptions, non

stormwater discharges into the 
storm drain system. 

• 

Mobile Detailing Procedures 

Since commercial vehicle washing, including 
mobile detailing. is not exempted, the 
following procedures should be adopted by 
individuals performing this service: 

I. When cleaning engines and/or vehicles 
.using chemical additives such as sonps, 
solvents or degreasers. 

a. Service must be performed al a 
facility that has the equipment to 
properly process the contaminated 
wastewater runoff, or 

b. Service must be performed using a 
leak-proof ground cover device that 
will catch and contain all 
contaminat.ed wastewater runoff for 
later disposal in a manner that 
complies with all city, county, slate 
and federal codes. 

2. When engine cleaning is not involved, the 
service may be performed using only 
deionized waler. purilied waler, and/or 
lap water with no additives n.,r wash and 
rinse purposes. This water may then be 
discharged lo the storm drain systems 
provided there is no visible evidence nf 
chemical contamination such as fi:1ams. 
odors. discoloration, etc. 

When chemical products must be used lo 
perform this type nf service, they must be 
used on a spot. basis, and wiped off prior 
to rinsing. 

3. Equipment, such as ground cover devices, 
shall be regularly inspected and 
maintained lo ensure proper and cl'foctivc 
func! inning. 

llefofl' you flllo1111111yll1i11,: la I!" 
iltfo the J.!lllfer or .\·form dmi11, 

.\'lop 111 tl,/11k ! 

,\'form tlmim mtt difl.•ctly into 

dumncl.,· mu/ creek.\-, throuJ.!h 111,_•ll11trtl\· 
,mt/ to th,! 11ce1111. 

• 
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• 
For More Information ... 

Questions regarding this brochure moy be directed to: 

The Orange County Public Facilities and 
Resources Department's 
Stormwater Section ot (714) 567-6363 

Poof Maintenance 
and the 

Water Q:Jality Act 
I 

July 2000 

This brochure has been prepared to 
inform the public of the guidelines that 

have been established regarding the 
discharge of pool water in Orange 
County in order to protect storm 
drains, channels, creeks and bays. 
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Pool Maintenance and 
the Water Quality Act 

This brochure is presented to you to 
explain the regulatory issues regarding 
the discharge of pool water and the two 
methods by which it may be discharged. 

Many pools are plumbed to allow the 
discharge to go directly to the sanitary 
sewer. This is an acceptable and 
preferred method of disposal. 

Where the discharge of pool water to 
the sanitary sewer is not feasible, 
federal law allows the release of 
dechlorinated swimming pool water. In 
Orange County the guidlines for such 
releases requires pool owners to ensure 
that all the following criteria are met: 

• The residential chlorine does not 
exceed 0.1 mg/I (parts per milli.on); 

·The pH is between 6.5 and 8.5; 

• The water is free of any unusual 
coloration; 

· There is no dischar:3e of filter media; 
' 

· There is no discharge of acid cleaning 
wastes; and 

·Any pipe connection to the 
stormdrain system has permits 
from the city or county having 
jurisdiction. 

Compliance with this guidance can be 
verified using a pool testing kit. Excess 
chlorine can be removed by removing 
th~ chlori~e tablets for a couple of days 
prior to discharge or by purchasing 
dechlorinating chemicals from local pool 
supply companies. 

By ensuring compliance with these 
criteria, you will make a significant 
contribution toward keeping pollutants 
out of Orange County's creeks, streams 
and receiving waters and help to . 
protect organisms that are sensitive 
to pool chemicals. 

~efore you allow anything to go 
into the gutter or storm drain, 
stop to think. 

Storm drains run directly into 
channels and creeks. through 
wetlands and to the ocean. 

Remember the ocean begins at 
your front door. 
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GUIDELINES FOR RESTAURANT CLEANING OPERATIONS 

General Cleaning Operations 

•!• Clean floormats, filters and garbage cans in a mop sink, floor drain or contained 
area outside. 

•!• Pour all washwater into a janitorial or mop sink. 

•!• Keep dumpster area clean and closed, clean area following the guidelines listed 
below. 

Steam/Pressure Washing of Dumpster Areas, Sidewalks and Common Areas 

•!• Block the storm drain and collect all water/waste for disposal to the sanitary sewer 
(with the prior approval of the local sanitation district). 

Hose Washing of Dumpster Areas, Sidewalks, Common Areas 

•!• If hot water, soap or any other cleaning agent is used, block the storm drain and 
collect water/waste and discharge to the sanitary sewer (with the approval of the 
local sanitation district). 

•:• If only cold tap water with no cleaning agent is used, then the following Best 
Management Practices (BMPs) must be implemented before washing: 

> Prior to washing, clean and/or sweep all large debris from the area, and 

> Clean any fluid spills with an appropriate dry method, such as kitty litter or other 
absorbent, and dispose of appropriately, 

> To the extent practicable, the wash water must be directed to vegetative or 
unpaved areas where it would percolate, 

> If visual observation of the wash water indicates contamination (cloudy, colored, 
presence of suspended solids}, additional Best Management Practices such as 
temporary retention of wash water (sandbags around storm drain inlets) or 
filtration methods must be implemented prior to discharge. 

For further information, please contact: 

Karen Ashby, County of Orange, PFRD/Stormwater Section (714) 567-6297 
Angela Ouzich, City of Dana Point/Code Enforcement (949) 248-3565 
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Appendix 4.1: 
Field Screening Data 

•• 
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Field Sc. ling Data 0 
Anal~ed bl Flame Atomic Absomtion 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Diss. Free Total N03 Phenol COD Hard- Cr Cu Cd Pb Zn 
# CODE DATE TIME (cfs) (ltmhos) (C) (mg/I) Cl2 Cu er'· CN CN (mg/I) (mg/I) (mg/I) ness (pg/I) (µg/1} (119/I} (119/I) (pg/I} 

m /I 

CYTA01 07/14/94 1045 1.6 M 7.5 1367 28.5 11.4 0.06 <5.0 10 30 <0.014 7.4 ND <25 548 
1500 1.6 M 7.7 1331 31.6 10.5 0.06 <5.0 <10 30 <0.014 7.5 ND <25 490 

01/23/95 s 1140 37.5 E 8.3 212 14.1 8.8 <0.014 <1 ND 55 65 <5 <5 <5 <20 
06/20/96 900 1.0 E 7.9 350 24.3 15.2 <0.05 <5.0 <10 50 0.031v 8.8 ND <25 397 

1300 1.5 E 8.5 463 33.1 >19.99 <0.05 <5.0 10 <30 0.021v [iQil ND <25 496 

10130/96 s 1530 1.5 E 7.6 520 15.3 12.4 <0.014 <1 ND <75 124 

05113/97 815 0.9 E 7.0 1300 21.4 10.9 0.03 <5.0 10 <30 <0.014 

~ 
ND 17.0 530 

1245 0.9 E 7.3 1400 31.0 >19.99 0.07 <5.0 <10 <30 <0.014 0 ND 35.0 506 

2 CCCA01 10/05/94 s 1215 450 E 7.5 738 22.2 6.0 <0.014 1.6 0.1~ 160 <5 <5 <5 35 
04/13/95 1120 6.9 M 8.1 1760 22.1 17.6 <0.05 <5.0 <10 <30 0.015v <1 ND <25 551 

1520 7.8 M 8.3 1740 27.7 18.3 <0.05 <5.0 10 <30 <0.014 1.4 ND <25 496 

09/06195 920 5.5 EEffi 1480 23.1 >20 <0.05 <5.0 10 30 <0.014 <1 ND 34 380 
1320 4.8 E 9.2 1400 32.9 >20 <0.05 <5.0 <10 50 <0.014 <1 ND 36 356 

03/12/96 s 1510 1418 E 8.5 392 16.1 8.0 <0.014 <1 ND Gill 80 <5 <5 <5 <10 
01/15/97 s 1510 413 E 8.1 165 12.3 11.0 <1 ND 52 53 
06/03197 815 2.4 E 7.7 1550 20.4 12.4 0.08 2.0 20 <30 <0.014 1.7 ND 41 438 

1215 3.1 E 8.4 1435 28.3 15.4 0.13 6.8 10 <30 <0.014 2.1 ND 66 408 

3 BCWA02 10/05/94 s 1345 60 E 7.7 980 24.2 4.6 <0.014 ND LJQQ] 264 <5 <5 <5 <20 
04/13/95 1000 6.8 M 8.0 1980 18.5 14.7 <0.05 5.1 <10 <30 <0.014 <1 ND <25 496 

1400 6.8 M 8.2 1850 25.9 18.1 <0.05 5.6 <10 <30 <0.014 <1 ND <25 540 

09/06/95 830 4.3 E 8.2 1630 22.1 16.4 <0.05 <5.0 20 40 <0.014 <1.0 ND 27 492 

09/07/95 1305 3.7 ECii] 1550 32.1 >20.0 <0.05 <5.0 <10 <30 <0.014 <1.0 ND 26 380 

03/12/96 s 1435 960 E 8.2 745 16.8 7.9 <0.014 <1.0 ND ~ 143 <5 5 <2 <20 

01/15/97 s 1430 270 E 8.2 155 12.2 10.3 <0.014 <1.0 ND 45 40 

06/03197 DRY 

4 FUI.A03 10105/94 s 1130 27 M 7.3 771 22.5 3.9 <0.014 1.5 0.3 c:::::illJ 108 <5 14 5 170 

05/24/95 735 1.8 M 7.8 1710 16.9 9.5 <0.05 <5.01[]] 50 <0.014 <1 ND 30 408 

1135 1.8 MEffi 1510 17.8 >20 0.05 <5.0 20 60 <0.014 1.2 ND 37 580 

09/06/95 1010 3.7 E 8.8 1450 26.8 >20 0.05 <5.0 10 <30 <0.014 <1 ND 56 524 
1410 3.3 E 9.8 1320 32.8 >20 <0.05 <5.0 <10 <30 <0.014 <1 ND 68 236 

03/12/96 s 1540 450 E 7.9 275 17.0 8.0 <0.014 11 ND ~ 61 <5 13 <5 71 

01/15/97 s 1600 350 E 8.0 130 12.4 11.0 <0.000 <1 ND 52 32 

06103/97 915 1.4 E 8.3 1540 22.0 13.0 0.08 8.0 0.02 <30 <0.014 1.3 ND 56 412 

1315 1.1 EDI] 1452 32.4 >19.99 0.24 1.50 0.02 <30 <0.014 <1 ND 63 324 

Appendix 4.1 
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Field Screenin Data 
Anal,aed bt: Flame Atomic Absomrion 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Diss. Free Total N03 Phenol coo Hard- Cr Cu Cd Pb Zn 
# CODE DATE TIME (cfs) (µmhos) (Cl (mg/II Cl2 Cu Cr6• CN CN (mg/II (mg/I) (mg/I) ness bag/I) (iag/11 (µ.g/1) (µg/1) (119/1) 

m /I 

5 BCCA04 01/23/95 s 1055 15.0 E 7.6 100 13.0 9.0 <0.014 <1 ND 69 242 <5 21 <5 <20 

04/27/95 1030 5.7 M 8.3 1900 16.8 13.7 <0.05 <5.0 20 <30 <0.014 <1 ND <25 660 

1430 5.3 M 8.4 1800 24.5 19.6 0.06 <5.0 10 <30 <0.014 <1 ND <25 560 

06/20/96 1000 3.0 E 8.0 1375 25.2 12.0 <0.05 <5.0 <10 <30 0.034v <1 ND <25 550 

1400 3.0 E 8.3 1333 32.9 12.8 0.05 <5.0 <10 <30 <0.014 <1 ND <25 314 

05/13/97 1000 7.5 E 7.1 1710 22.1 12.5 0.03 1.8 <10 <30 <0.014 20.9 ND 23 584 

1400 7.5 E 7.7 1650 30.5 >19.99 0.08 0.8 <10 <30 <0.014 <1 ND 15 540 

6 LOCA06 07/12/94 1030 0.4 M 7.9 1430 22.3 9.9 0.05 <5.0 10 30 <0.014 1.0 ND 26 450 

1445 0.3 M 8.3 1440 27.0 10.5 0.11 <5.0 <10 <30 <0.014 1.9 ND <25 476 

01/23/95 s 915 37 E 6.7 871 13.8 7.9 <0.014 1.6 ND 83 270 <5 7 <5 46 

08/24/95 1120 0.1 8.3 1310 25.3 10.3 <0.05 <5.0 10 <30 <0.014 1.2 0 <25 396 

1520 0.02 8.3 1480 29.9 8.4 0.05 <5.0 10 <30 <0.014 1.9 0 <25 424 

10/30/96 s 1402 6 E 8.3 500 15.3 12.3 <30 <0.014 <1 ND ~ 122 

05/28/97 1015 0.94 E 8.0 1420 22.9 10.7 <0.05 <5.0 10 <30 <0.014 2.6 ND <23 476 

1415 0.57 E 8.2 1370 27.8 10.7 0.06 <5.0 <10 <30 <0.014 3.3 ND <14 416 

05/01/91 845 0.2 7.4 1300 16.0 7.9 0.08 90 <10 <0.014 <0.01 <58 

1430 0.2 8.5 1400 24.0 >15.0 0.21 <30 <10 <0.014 <0.01 <58 

01/03/92 s 1310 6.0 · 7.0 205 13.1 11.2 10 <0.014 <0.01 135 65 

07/29/92 950 <0.1 8.1 1310 23.1 1.9 <0.05 <30 <10 <0.014 <0.01 130 392 

1400 <0.1 8.1 1360 30.5 1.8 0.06 <30 <10 <0.014 <0.01 196 396 

02/18/93 s 1600 7.2 50 15.0 9.8 <0.014 ND <25 9 <10 <10 <10 <20 

07/27/93 930 0.2 8.1 1350 21.1 1.5 <0.05 
UTD II 40 II <30 <0.014 0.2n ND 8lli 360 

1345 0.2 Lill 2130 32.2 6.8 0.12 UTD 20 <30 <0.014 1.6n ND 392 5 

02/04/94 s 1330 12 7.2 251 15.2 9.3 <0.014 4.0 ND 82 39 <5 7 <5 59 

7 IMPA07 07/19/94 1020 0.1 M 8.4 1327 23.1 8.4 <0.05 <5.0 10 160 <0.014 <1 0.1 194 300 

1430 0.02 MBE 719 30.0 12.5 <0.05 
<5.0 II 20 ll 30 <0.014 <1 ND 274 230 

1435 9.5 742 32.2 11.9 0.05 5.3 20 70 <0.014 <1 ND 230 74 

01/23/95 s 1015 4.5 M 7.7 154 13.0 9.5 <0.014 <1 ND 50 30 <5 <5 <5 27 

06/20/96 755 0.5 E 8.2 681 20.9 8.9 <0.05 <5.0 20 30 <0.014 1.3 ND 44 270 

1215 0.5 Eui) 679 33.2 12.5 0.07 6.1 10 50 <0.014 <1 ND 84 230 

10/30/96 1440 1.0 E 7.9 600 14.6 12.0 <0.014 <4 ND 125 145 

05/28/97 1125 0.3 
E~ 

656 27.1 11.6 0.04 29.1 30 50 <0.014 <1 ND 121 240 

1530 0.3 E 10.1 723 31.9 8.3 ~ 10 <30 <0.014 <1 ND 106 216 

8 LMDA08 07/19/94 845 0.02 M 7.5 366 19.3 6.1 <0.05 5.2 20 30 <0.014 3.0 ND <25 1540 

1245 0.01 M 8.0 361 21.4 9.8 <0.05 <5.0 10 30 <0.014 2.9 ND 26 1466 

01/23/95 s 1500 4.5 E a.a 2650 13.1 8.8 <0.014 <1 ND 41 1108 <5 <5 <5 <20 

06/20/96 DRY 

05/13/97 DRY 

• Apr 4.1 • 
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• Field St 1ing Data • Analia;ed b~ Flame Atomic Absom_tion 

STN STATION Qw pH COND TEMP DO Total Diss. Free Total N03 Phenol COD Hard· Cr Cu Cd Pb Zn 

# CODE DATE TIME (cfs) (11mhos) (C) (mg/I) Cl2 Cr6 • CN CN jmg/1) jmg/1) (mg/I) ness (Jig/I) (119/1) h•g/1) (µg/1) (µg/11 
m II 

9 TCCA09 07112/94 DRY 
01/23195 s 1600 6 E 8.2 1940 12.8 8.3 <0.014 4.6 ND 28 630 <5 <5 <5 <20 

04/27/95 900 2.2 M 8.3 2060 15.1 8.6 0.20 <5.0 10 <30 <0.014 <1 ND <25 660 

1300 2.1 M 8.4 2040 16.5 9.4 <0.05 <5.0 10 <30 <0.014 <1 ND <25 572 

08/24/95 1010 0.01 E 7.9 2340 20.7 7.8 <0.05 <5.0 20 <30 <0.014 1.4 ND 30 960 

1410 0.01 E 8.0 3190 23.5 7.6 <0.05 <5.0 10 <30 <0.014 1 ND 29 892 

05/28197 900 0.2 E 7.9 3860 19.9 16.6 <0.06 <5.0 20 <30 <0.014 <1 ND 41 992 
. 1315 0.2 E 7.6 3540 23.0 11.3 0.05. <5.0 10 <30 <0.014 <1 ND 45 972 

10 CCCB01 11/10/94 s 1045 108 E 8.2 150 13.2 7.6 <0.014 <1 ND BE 47 <5 7 6 <20 

06101/95 1115 5.0 M 8.3 1800 19.7 15.9 0.05 <5.0 20 70 <0.014 <1 ND 1 416 

1515 4.1 MU&] 1760 20.8 20.0 <0.05 <5.0 10 60 <0.014 <1 ND <58 365 

08/23/95 1025 0.7 E 8.3 1940 23.1 9.2 <0.05 <5.0 <10 60 <0.014 <1 ND <25 375 

1510 0.56 E~ 1920 33.0 >19.9 0.06 <5.0 <10 <30 <0.014 <1 ND 36 62 

05127/97 1000 2 E 7.5 1650 27.7 15.1 <0.05 10.8 10 <30 <0.014 <6 ND 27 398 

1405 11.2 E 8.5 1590 33.6 >19.9 0.05 <5.0 <10 <30 <0.014 <1 ND 51 298 

11 CCP801 02/14/95 s 845 51.0 E 7.0 93 14.9 8.7 <0.014 <1 ND 38 <25 <5 6.0 <5 <20 

06/01/95 1000 86.4 M 8.2 1030 19.5 9.8 <0.05 <5.0 20 50 <0.014 <1 ND <25 300 

1400 35 M 6.5 1040 19.5 10.0 <0.05 <5.0 10 50 <0.014 <1 ND <25 294 

10/04/95 1050 1.9 E 8.3 1010 23.1 15.1 <0.05 <5.0 <10 40 <0.014 <1 ND <25 292 

1450 1.4 ECii] 1070 28.6 >20 <0.05 <5.0 <10 30 <0.014 <1 ND <25 244 

10/30/96 s 1240 180 E 8.2 210 15.3 13.3 <0.014 <1 ND ~ 45 

06110/97. 615 E 6.1 1090 20.4 7.8 0.03 <5.0 30 30 <0.014 1.5 ND 44 308 

1335 E[:ii] 1120 31.9 19.3 0.04 <5.0 10 <30 <0.014 1.2 ND 37 290 

12 CCE801 02/14/95 s 800 150.0 E[:ii] 54 14.9 9.4 <0.014 <1 ND 57 14 <5 <5 <5 <20 

08/13197 1000 DRY 

13 CCB801 02/14195 s 1135 50.0 E 7.4 50 15.6 9.6 <0.014 <1 ND 57 24 <5 5 15 47 

05/24195 940 0.6 M 7.8 1600 17.5 5.9 <0.05 <5.0 10 40 <0.014 <1 ND <25 428 

1340 0.6 E 8.3 1630 19.0 14.2 <0.05 <5.0 10 40 0.016v <1 ND <25 460 

06/27196 830 2.0 E 8.3 1370 20.0 11.1 <0.05 <5.0 10 <30 <0.014 13.2 ND <25 422 

1307 2.0 E~ 1460 25.2 14.3 0.05 <5.0 <10 <30 <0.014 7.7 ND 25 376 

06/25197 815 8.5 E 7.1 1540 22.0 7.8 <0.05 <5.0 10 30 <0.014 6.5 ND 32 468 

1220 3.8 E 7.8 1260 25.8 11.8 0.08 <5.0 10 <30 <0.014 5.4 ND 46 356 
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Field Screenin Data 
Anal~cd bl!'. Flame Atomic Absomtlon 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Diss. Free Total N03 Phenol COD Hard- Cr Cu Cd Pb Zn 

# CODE DATE TIME (cfs) (µmhos) (C) (mg/I) Cl2 Cu Cr6• Zn CN CN (mg/I) (mg/l) (mg/I) ness (µgfll (µg/1) (pg/I) (lag/I) (µg/1) 

m II 

14 PBS1S3 02/14195 s 915 40.0 E 7.1 193 15.2 9.4 <0.014 <1 ND 55 36 <5 <5 <5 29 

04/25195 730 0.4 M 7.8 1140 15.3 5.5 <0.05 5.6 

~ 
80 <0.014 <1 NO 52 340 

1245 0.3 Mc::::ill 1030 23.7 17.0 0.05 <5.0 30 <0.014 <1 ND 33 332 0 

06127/96 730 0.9 E 8.2 1490 17.9 6.1 <0.05 <5.0 

~ 
30 <0.014 <1 ND 41 406 

1236 0.9 El::2II 1550 21.1 17.2 <0.05 <5.0 40 <0.014 2 ND 60 388 0 

10130/96 s 1115 75 E 8.3 180 15.2 8.8 <0.014 <1 ND ~ 42 

06/10197 915 o.~ E 8.3 955 21.1 9.3 <0.05 <5.0[fil <30 <0.014 ~1 ND 53 334 
1430 0.20 E~ 956 28.9 10.1 <0.05 <5.0 10 <30 <0.014 <1 ND 68 334 

15 MCC802 11/10194 s 1245 13.0 M 7.8 340 16.0 8.6 <0.014 <1 ND 58 41 <5 6 <5 66 

05/24/95 840 2.5 M 8.1 2940 16.3 9.6 <0.05 <5.0 

~ 
80 <0.014 4.1 ND 28 404 

1240 2.5 MOIi 2520 19 >20 <0.05 <5.0 50 <0.014 <1 ND <25 350 0 

08/23/95 910 0.4 E 8.2 2790 22.5 9.2 <0.05 <5.0 

~ 
<30 <0.014 <1 ND 42 355 

1410 0.4 EOI} 2420 29.3 >20 0.06 <5.0 <30 <0.014 <1 ND 61 208 0 

01115197 s 1655 34.5 E 8.0 90 12.8 9.4 <0.014 <1 ND 38 18 

06/03/97 1015 0.4 E 8.0 1770 23.0 12.8 0.19 18.8 20 30 <0.014 2.5 ND 51 310 

1415 0.4 E 8.3 2100 33.3 >20 0.11 <5.0 10 30 <0.014 2 ND 54 192 

16 U\CC01 11/10194 s 940 7.9 E 8.0 850 13.8 4.8 <0.014 <1 ND ~ 140 <5 9 <5 64 

06/01/95 1245 0.7 M 7.9 5120 19.9 12.0 <0.05 <5.0 <10 50 <0.014 <1 ND 83 865 

06/02/95 800 2.6 M 7.5 4760 18.1 4.0 <0.05 <5.0 20 <30 <0.014 <1 ND Lill 830 

01/09/96 1030 1.00 E 7.7 5400 14.8 9.8 <0.05 <5.0 NIA <30 <0.014 <1 ND 35 920 
1435 1.00 E 8.1 5350 18.0 >20 <0.05 <5.0 10 <30 <0.014 <1 ND <25 920 

08/19/97 800 5.00 E 7.5 5280 23.5 ! 1.a I 0.06 <5.0 <10 <30 <0.014 <1 ND <O 830 

1205 5.00 E 7.9 5300 30.0 13.1 0.09 <5.0 <10 <30 <0.014 <1 NO <8 840 

17 U\BC01 03/11/95 s 1130 8.4 275 16.8 7.1 <0.014 ND 49 65 <5 5 <5 <20 

18 8CC02 11/08/94 s 810 2.46 M 8.0 2500 14.6 0.6 <0.014 <1 NO ~ 516 <5 8 <5 28 
05/31/95 835 1.9 M 7.6 2830 19.7 6.1 <0.05 <5.0 10 <30 <0.014 <1 ND 29 504 

1250 0.9 E 8.3 2840 24.4 18.9 0.06 <5.0 10 <30 <0.014 <1 NO 35 480 

08/22/95 915 3.7 M 8.0 257 23.7 18.3 <0.05 <5.0 10 <30 <0.014 <1 ND 31 400 

1315 3.7 M 8.5 259 30.0 >20 0.05 <5.0 10 50 <0.014 1.7 ND 34 352 

12/09/96 s 1634 600 E 8.0 105 14.6 >08 <0.014 <1 NO 73 26 

09112/96 750 60 8.0 2130 20.0 I >01 I <0.05 <5.0 20 30 <0.014 <1 ND 24 294 

1224 42 CiiJ 2060 27.2 >20 0.06 <5.0 <10 30 <0.014 <1 ND 39 260 
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Field Sl ,,in Data 
Anal~ed bl! Flame Atomic Absorntion 

STN STATION aw pH COND TEMP DO Total Diss. Diss. Diss. Free Total N03 Phenol COD Hard- Cr Cu Cd Pb Zn 
# CODE DATE TIME (cfs) (µmhos) (C) (mg/I) Cl2 Cr6• CN CN (mg/I) (mg/I) (mg/I) ness (µg/1) htg/1) (µg/1) (119/1) (µg/1) 

m /I 

19 SSC2S1 11/08/94 s 1000 5.5 M 7.6 690 15.3 7.4 <0.014 <1 0.2~ 196 <5 23 <5 370 
05/26/95 640 2.6 M 6.2 2300 <0.05 

<5.0 II 70 II 30 <0.014 <1 NO 77 670 
1245 2.6 M[]Ij 1750 29.5 >20 0.05 <5.0 10 60 <0.014 1.0 ND 66 270 

09113/95 1015 0.2 M 8.5 1600 26.2 >20 0.05 <5.0 <10 80 <0.014 <1 ND 53 324 
1420 0.08 MLJd] 1740 29.8 >20 0.06 <5.0 20 <30 <0.014 1 ND 64 256 

12/09/96 s 1442 27.0 E 8.3 65 15.0 9.5 <0.014 <1 ND 75 18 
05/27/97 800 3.0 E 7.1 1440 23.3 7.5 UTD <5.0 30 <30 <0.014 <1 ND ~ 316 

1200 . 1.3 E~ 1290 30:0 >20 <0.05 <5.0 10 <30 <0,014 2.9 ND 24 270 

20 JSC2S3 11108/94 s 1040 1.3 M 7.9 800 16.7 9.4 <0.014 <1 0.1~ 194 5 21 <5 160 
05/26/95 935 0.5 M <0.05 <5.0 10 40 <0.014 <1 ND <25 624 

1335 0.2 MuI] 2330 30.1 >20 0.05 <5.0 <10 40 <0.014 <1 ND 27 398 

01109/96 920 0.3 E 8.2 2360 14.2 18.4 <0.05 <5.0 NIA <30 <0.014 <1 ND 36 504 
1340 0.3 E 6.5 2390 16.8 >20 <0.05 <5.0 <10 <30 <0.014 <1 ND <25 432 

12/09/96 s 1410 48.0 E 8.4 69 15.1 >09 <0.014 <1 ND <52 13 

05/27/97 900 0.3 E 7.0 2350 25.5 14.5 0.08 15.8 <10 30 <0.014 3.5 ND 15 560 
1310 1.0 E 8.2 2210 30.1 >20 0.05 <5.0 <10 30 <0.014 3.7 ND <26 360 

21 ABCC03 10104/94 s 1530 11.1 7.3 830 22.1 5.8 <0.014 <1 0.6~ 245 10 73 16 970 
1550 88.6 0.3 500 165 5 23 9 340 

05/31/95 950 1.3 E 8.5 1520 19.8 18.4 <0.05 <5.0 [[fill 30 <1 ND 26 400 
1400 1.3 E[}IJ 1420 25.9 >20 <0.05 <5.0 20 50 <0.014 <1 ND 45 260 

08/22/95 1010 122.9 M 8.4 1750 25.9 >20 0.05 <5.0 10 80 <0.014 <1 ND 49 388 
1410 137.9 M~ 1430 31.6 >20 <0.05 6.3 10 <30 <0.014 <1 ND 64 224 

12/09/96 s 1605 200.0 E 8.0 58 14.7 9.6 <0.014 <1 ND 62 17 

09/12/96 855 109.3 M 8.1 1710 19.5 12.0 0.09 <5.0 20 40 <0.014 <1 ND 52 480 

1300 91.4 M~ 1640 30.7 20.0 0.06 <5.0 10 40 <0.014 <1 ND 54 342 

22 HSC3S2 11/08/94 s 910 0.2 M 7.4 600 15.2 3.8 <0.014 UTD ND BE 150 <5 26 8 230 

05/31/95 1100 0.04 ll 
1580 20.6 14.5 <0.05 <5.0 

~ 
30 <0.014 <1 ND 250 2 

1500 0.05 E 9.2 2130 24.3 16.0 0.05 <5.0 0 40 <0.014 <1 ND 79 212 

04/30/96 910 0.03 E 8.6 1280 22.0 7.5 <0.05 <5.0 

~ 
<30 <0.014 <1 ND Bif] 200 

1445 0.03 E 9.1 1270 29,2 11.5 <0.05 9.3 0 30 <0.014 <1 ND 1 190 

12/09/96 s 1520 24.0 E 8.1 60 14.7 9.5 <0.014 <1 ND 77 23 

09/12/96 950 0.3 E 8.5 930 21.1 I 4.o I <0.05 <5.0 30 30 <0.014 9.1 ND Bili 318 

1350 0.3 ECiiJ 840 24.9 12.5 0.05 <5.0 30 30 <0.014 <1 ND 7 252 
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Field Screenin Data 
Anal1a,ed b!l Flame Atomic Absomtion 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Free Total N03 Phenol COD Hard- Cr Cu Cd Pb Zn 

# CODE DATE TIME (cfs) (1amhos) (Cl (mg/I) Cl2 c,•· CN CN (mg/I) (mg/I) (mg/I) ness big/I) (lag/I) (µg/1) (µg/1) (lag/I) 

m /I 

23 WMCC04 10/04/94 s 1330 0.4 M 7.6 1110 21.51 4.41 <0.014 <1 ND LJQQ] 220 7 30 10 500 

06/02/95 920 2.4 M 8.0 1900 16.3 6.9 <0.05 <5.0 10 40 <0.014 <1 ND <25 522 
1350 1.5 M 8.2 1670 24.0 >20 0.25 <5.0 10 30 <0.014 <1 ND 31 464 

09/05/95 950 5.1 E 7.9 1790 22.9 11.6 <0.05 <5.0 10 <30 <0.014 <1 ND 25 490 

1350 5.2 E 8.2 1770 31.7 >20 <0.05 <5.0 <10 <30 <0.014 <1 ND 27 440 

12/09/96 s 1725 262.5 E 8.3 61 14.4 9.0 <0.014 <1 ND 60 17 

09/12/96 1045 1.1 E 8.2 1460 24.1 15.6 <0.05 <5.0 <10 60 <0.014 22 

1445 1.1 E 8.5 1510 31.2 >20 0.05 <5.0 <10 <30 <0.014 24 

24 EGWC05 10/04/94 s 1430 15.5 M 7.9 1450 21.5 I 4.8] <0014 <1 ND ~ 322 <5 18 <5 33 
06/02/95 1020 8.0 1810 18.9 6.2 <0.05 <5.0 10 40 <0.014 <1 ND 26 516 

1440 8.4 1760 23.6 >20 <0.05 <5.0 10 40 <0.014 <1 ND 30 480 

09/05/95 840 10 E 7.7 1410 21.9 l 0.0 I <0.05 <5.0 10 <30 <0.014 <1 ND 54 310 

1240 10 ELE] 1360 27.1 >20 0.05 <5.0 <10 50 <0.014 <1 ND ~ 296 

12/09/96 s 1800 700 E 8.3 75 14.4 8.0 <0.014 <1 ND 83 19 

05/02/97 900 0.9 M 8.0 1720 20.31 4.41 0.07 <5.0 10 <30 <0.014 ND 36 440 

1300 0.9 M 8.5 1610 25.9 12.3 0.09 <5.0 10 <30 <0.014 <1 ND 35 398 

25 WSC5B1 03111/95 s 1230 1.0 E 7.9 165 16.6 I 1.0 I <0.014 <1 ND 34 26 <5 <5 <5 <20 

26 HBCSB2 05/31194 1345 0.2 effi 1170 23.0 8.9 0.05 <70 10 50 <0.014 4.6 ND 42 306 <5 9 <5 <20 

06/01194 930 0.2 1 1100 20.1 11.7 <0.05 <70 20 40 <0.014 0.6 ND 47 302 <5 19 <5 37 

03/11195 s 1310 2.0 E 7.9 48 15.2 8.4 <0.014 <1 ND 37 16 . <5 <5 <5 <20 

27 OVCC06 11/10/94 s 840 24.0 E 8.4 320 14.3 6.5 <0.014 <1 ND Dill 154 <5 <5 <5 <20 

06/06/95 800 2.0 M 7.8 1770 17.8 2.5 <0.05 <5.0 10 70 <0.014 <1 ND 25 460 

1235 2.2 M 8.0 1840 22.6 10.1 <0.05 <5.0 10 40 <0.014 <1 ND 29 500 

04/30/96 1110 2.6 E 8.3 1800 22.6 7.6 <0.05 <5.0 10 60 <0.014 1.1 ND <25 480 

1540 2.6 E 8.5 1780 28.2 >20 0.05 5.4 <10 <30 <0.014 1.7 ND <25 430 

05121/97 1010 1.5 E 8.1 1830 21.0 7.4 0.05 <5.0 10 <30 <0.014 <1 ND 40 444 

1410 1.4 E 8.3 1770 27.0 18.0 0.01 <5.0 10 <30 <0.014 <1 ND 38 430 

28 GBSD03 02/13195 s 1630 10.0 E 7.5 712 17.4 6.0 <0.014 <1 ND ~ 130 <5 45 <5 36 

06106/95 915 1.3 M 8.1 1350 21.1 7.7 0.06 <5.0 10 <30 <0.014 <1 ND <58 408 

1330 1.5 M 8.5 1310 28.0 >20 0.07 <5.0 <30 <0.014 <1 ND <58 368 

06114/96 800 1.3 E 8.3 1120 22.3 8.0 0.05 
<5.0 II 30 II <30 <0.014 <1 ND 30 280 

06/17196 1220 0.8 E~ 1040 31.6 >20 0.06 <5.0 10 <30 <0.014 <2 ND 25 220 

06/24/97 1020 0.02 E 8.4 1610 24.0 12.33 0.05 <5.0 10 <30 <0.014 <2 ND 33 498 

1430 0.02 E 8.3 1600 31.9 16.75 0.09 <5.0 <10 <30 <0.014 <2 ND 32 288 
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Field Sc dng Data 
(\ 

Analr1.ed bl! Flame Atomic Absomtlon 
STN STATION Qw pH COND TEMP DO Total Diss. Diss. Diss. Freo Total N03 Phenol COD Hard- Cr Cu Cd Pb Zn 

# CODE DATE TIME (cfs) (µmhos) (C) (mg/I) Cl2 Cr'• Zn CN CN (mg/I) (mg/I) (mg/I) ness htg/1) hig/1) (i1g/l} (µg/1) (119/I) 
m /I 

29 GBHD03 02114/95 s 1430 12600 E 7.7 650 16.2 9.7 <0.014 <1 ND 68 143 <5 6 <5 <20 

30 FCCD04 02113/95 s 1530 4.0 E 8.2 640 16.6 5.8 <0.014 2.3 0.1~ 104 <5 31 18 190 

04/26/95 845 0.04 M 8.5 1240 16.5 0.8 <0.05 <5.0 

~ 
140 <0.014 <1 ND 40 340 

1245 0.07 M 8.8 1310 22.7 8.2 <0.05 <5.0 0 80 <0.014 <1 ND 48 278 

05/01196 850 0.4 E 8.9 1420 21.0 2.2 0.05 <5.0 

~ 
60 <0.014 <1 NO 57 320 

1440 0.4 E 9.1 1410 27.9 12.4 0.06 6.7 0 40 <0.014 <1 ND 61 340 

06/24/97 930 0.1 E 8.9 970 24.4 11.0 0.05 5.1 

~ 
<30 <0.014 <1 ND 54 172 

1330 0.1 E 9.4 1110 30.5 10.9 0.07 9.7 <30 <0.014 <O ND ~ 178 0 

31 FVCD05 02/13195 s 1430 5 E 6.0 1750 16.4 13.9 <0.014 <1 ND 69 340 <5 15 <5 <20 

04/26/95 1000 1.3 M 8.0 2330 20.3 17.3 <0.05 <5.0 10 <30 <0.014 <1 NO 26 722 

1400 0.9 M~ 1830 28.9 >20 0.06 <5.0 10 30 <0.014 3.5 ND <25 392 

05/01/96 940 0.8 E 6.5 1030 24.0 20.0 0.05 <5.0 10 80 <0.014 <1 ND <25 220 

1540 4.4 EB 1170 29.5 20.0 0.05 <5.0 <10 40 <0.014 1.9 ND <25 

06/24/97 830 0.6 E 9 1920 21.5 12.6 0.05 <5.0 10 <30 <0.014 2.5 ND <53 304 

1230 0.6 E 9 1890 31.4 17.4 om <5.0 <10 <30 <0.014 2.3 ND <61 274 

32 CCDE03 02/14195 s 715 60.0 eLJl] 233 14.7 9.1 <0.014 <1 ND 57 20 <5 <5 <5 <20 

04/25195 DRY 

08131/95 ORY 
01111/96 1120 <0.1 E 2150 17.4 7.3 <0.05 <5.0 10 <30 <0.014 1.7 ND <25 380 

1505 <0.1 E 2090 21 11 <0.05 7 10 <30 <0.014 1.5 ND 27 348 
03113196 s 910 1.3 E 6 197 13.5 7.9 <0.014 <1 ND 71 67 <5 9 <5 <20 

10/30/96 s 1035 180.0 E 6 160 14.4 8.3 0 <1.0 ND CTI[! 38 
06/10/97 DRY 

33 MBE2B1 

34 CCCE03 02/14/95 s 1000 99.0 E 8.0 820 14.7 9.1 <0.014 <1 ND 46 235 <5 6 7 <20 

04/25/95 900 4.6 M 8.5 2880 14.1 10.0 <0.05 <5.0 20 <30 <0.014 <1 ND <25 960 

1345 5.6 M 6.6 2750 23.7 11.7 0.05 <5.0 10 <30 0.019v <1 ND <25 998 

06/31/95 1030 0.07 M 8.5 1080 25.5 18.6 <0.05 <5.0 20 <30 <0.014 <1 ND 27 234 

1500 0.04 MCii] 1200 33.0 20.0 0.06 <5.0 10 <30 <0.014 <1 ND 36 256 

03/13/96 s 600 14.0 E 8.3 1070 13.4 8.6 <0.014 <1 ND 56 377 <5 3 9 <20 

06/13/97 900 0.2 E 7.8 1190 20.6 5.8 0.05 <5.0 20 <30 <0.014 <1.00 ND 39 370 

1400 0.1 Ec::::iiJ 1260 32.6 10.5 <0.05 <5.0 10 <30 <0.014 <1.30 ND 18 340 
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Field Screenin Data 
AnBf'{!.ed bJl Flame Atomic Absomtlon 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Free Total NOJ Phenol COD Hard- Cr Cu Cd Pb Zn 
fl. CODE DATE TIME (cfs) {µmhos) (C) (mg/I) Cl2 Zn CN CN (mg/I) (mg/I) (mg/I) ness (l,g/1) (119/1) (µg/1) (µg/1) (µg/1) 

m /I 

35 RFCE05 02/14/95 s 1025 5.0 E 6.9 235 15.8 9.8 <0.014 <1 ND 58 62 <5 <5 <5 46 
06129/95 720 0.8 M 8.1 1720 20.0 5.7 <0.05 5.8 10 30 <0.014 <1 ND 30 520 

1300 0.8 M 8.2 1760 28.0 >20 0.06 15.6 <10 <30 <0.014 8.1 ND 55 408 

08/15195 1115 3.6 
EBE 

1490 30.7 >20 0.08 <5 10 <30 <0.014 3.8 ND 33 420 

1515 0.2 E 10.0 1530 32.5 >20 0.08 7 <10 <30 <0.014 3.1 ND 49 360 

03113/96 s 830 3.0 E 8.4 561 14.1 9.7 <0.014 1.9 ND 45 130 <5 5 <5 <20 
08/13/97 820 2.1 E 7.9 1590 20.4 10.8 <0.05 <5 10 <30 <0.014 2.1 22 498 

130() 1.2 E 8.3 1390' 35.0 12.6 <0.05 <5 <10 <30 <0.014 1.2 29 375 

36 ECEE06 02/14/95 s 1050 35.0 E 8.0 982 15.4 8.0 <0.014 <1 ND 46 301 <5 <5 10 <20 

06/09/95 850 2.0 E 7.9 3070 16.7 9.0 <0.05 <5.0 10 <30 <0.014 <1 ND 26 1174 

1350 2.0 E 8.2 3120 28.0 7.2 <0.05 65 <10 <30 <0.014 <1 ND 31 1230 

05/03/96 1000 1.5 E <0.05 20.3 <10 <30 <0.014 <1 NO <25 1190 

1415 1.3 E[ii] 3530 26.3 5.2 <0.05 <5.0 <10 30 <0.014 <1 ND 33 1244 

08/13/97 730 

1215 1.8 E 7.3 1003 1B.2 B.4 <0.05 <5.0 <10 <30 <0.014 <4.1 ND 14 1162 

1.5 E 8.0 1030 25.6 11.4 <0.05 <5.0 <10 40 <0.014 <1.2 ND 13 1108 

37 CLSE07 01/03195 s 815 25.0 E 7.0 224 11.7 10.2 <0.014 <1 ND 75 66 <5 22 <5 82 

04/12195 DRY 

08/16195 DRY 

01116/96 s 1728 112.5 E 8.1 900 16.6 5.1 <0.014 2.1 ND BE 238 <5 45 7 34 

10/30/96 s 750 300.0 Eeii] 190 14.3 8.8 <0.014 <1.0 ND 47 9 

38 SANE08 11110/94 s 1345 0.5 E 7.9 230 8.4 15.5 <0.014 <1 ND 62 58 <5 8 <5 <20 

04112/95 DRY 

08116195 DRY 

01/16/96 s 1850 5.3 E 7.6 156 16.1 7.8 <0.014 1.1 ND Gill 27 <5 24 <5 73 

39 S0SE08 03/07195 s 1015 700.0 M 8.1 710 15.5 12.2 <0.014 <1 ND <25 241 <5 <5 <5 <20 

40 GCCE09 03/23/95 s 800 1.8 E 7.3 840 12.9 9.4 <0.014 <1 ND 53 230 <S 5 <5 <20 

41 BCSE11 04/12/95 810 <0.01 M 7.0 910 15.9 8.4 <0.05 <5.0 10 <30 <0.014 <1 ND <25 254 

1430 0.05 

M~ 

971 25.5 >20 <0.05 6.5 <10 <30 <0.014 <1 ND 38 250 

08/16/95 1015 0.1 E 8.7 753 22.3 N/A <0.05 
<5.0 II 90 II 30 <0.014 <1 NO 52 296 

1415 0.1 E 9.3 774 29.5 N/A 0.05 <5.0 10 <30 <0.014 <1 NO 61 292 

01/16/96 s 1610 90 E 8.1 278 16.4 7.3 <0.014 1.90 ND BE 71 <5 25 <5 21 

10/30/96 s 840 120 E 8.3 180 14.2 8.3 <0.014 <1 NO 3 49 

06/25/97 1000 0.07 E 7.3 1300 10.6 11.3 0.05 <5.0 10 60 <0.014 1.00 ND 82 300 

1400 0.07 E 7.9 1100 23.1 16.2 0.05 <5.0 10 30 <0.014 1.00 ND ~ 312 
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Field Sc 1ing Data \ 

Anal!!!ed bit: Flame Atomic-Abso!P.tion 
STN STATION Qw pH COND TEMP DO Total Olss. Diss. Diss. Free Total N03 Phenol COD Hard- Cr Cu Cd Pb Zn 

# CODE DATE TIME (cfs) (1Lmhos) (C) (mg/I) Cl2 Cr" CN CN (mgll) (mg/I) (mg/I) noss (119/1) (µg/1) (µgll) (119/I) (µgll) 

m /I 

42 SACE12 01/03/95 s 920 75.0 E 7.3 105 12.6 8.7 <0.014 <1 ND 76 21 <5 11 <5 130 

04/12/95 935 0.4 M 8.3 1220 17.2 10.6 <0.05 <5.0 20 40 <0.014 <1 ND 25 420 
1545 0.4 M 8.5 1100 20.1 10.2 <0.05 5.1 10 120 <0.014 <1 ND 29 438 

08116/95 1300 0.5 E 7.6 1005 25.7 NIA <0.05 <5.0 <30 <0.014 <1 ND 31 372 
06/17/95 800 0.4 M 8.1 980 21.3 3.3 <0.05 <5.0 <30 <0.014 <1 ND 39 360 

01/16/96 s 1730 150.0 E 7.7 116 15.9 7.8 <0.014 <1 NO 73 30 <5 16 <5 89 

10/30/96 s 915 300.0 E 7.8 150 14.4 9.9 <0.014 <1 ND ~ 37 

08/19/97 830 2.0 E 7.9 1340 23.9 2.0 <0.05 <5.0 10 50 <0.014 1.5 ND 87 392 

1300 3.0 E 8.1 1370 26.1 2.7 <0.05 <5.0 10 <30 <0.014 <1 ND ~ 376 

43 S0BF01 10/05/95 CONSTRUCTION 

06/14/96 900 3.80 E 8.0 2610 21.4 9.5 0.12 <5 <10 <30 <0.014 1.8 ND <25 980 

06/17/96 1340 5.00 E 8.1 2150 26.6 10.7 0.45 <5 <10 <30 <0.014 2.5 ND 30 680 

06/09/97 750 5.00 E 6.7 2190 21.3 8.0 0.05 <5 10 30 <0.014 1.8 ND 24 730 

1215 5.00 E 7.2 2340 26.4 11.8 0.06 <5 <10 <30 <0.014 1.4 ND 41 800 

44 SASF01 01/07/95 s 1400 150.0 E 8.1 85 14.0 10.4 <0.014 2.2 ND 30 22 <5 8 <5 <20 

05/02/95 900 2.7 M 7.9 3130 20.7 10.0 <0.05 <5.0 10 <30 <0.014 <1 ND 25 1075 

1300 2.4 M a.a 3170 23.2 11.5 <0.05 <5.0 10 <30 <0.014 <1 ND <25 1150 

06/12196 1105 4.0 E 7.8 3210 24.3 10.9 <0.05 <5.0 <10 <30 <0.014 1.6 ND <25 1264 

06/17/96 1510 1.1 E 8.1 2850 29.9 18.0 <0.05 <5.0 <10 <30 0.04v 1.3 ND <25 930 

07/30/97 1030 6.0 E 7.7 1560 20.1 8.9 <0.05 <5.0 <10 30 <0.014 3.1 ND <44 504 

1430 4.5 E 7.7 1730 25.1 7.9 <0.05 <5.0 <10 40 <0.014 3.0 ND <8 578 

45 SADF01 01/07/95 s 750 37 M <0.014 <1 NO 32 190 <5 16 <5 <20 

06/06/95 1100 6.2 2500 25.3 >20 <0.05 <5.0 10 30 <0.014 1.2 NO <58 816 

1500 8.2 2560 29.2 >20 <0.05 <5.0 <10 <30 <0.014 <1 ND 64 744 

01/31196 s 1805 32 M 8.0 225 15.5 7.7 <0.014 1.6 ND 89 80 <5 7 <5 <20 

06112/96 830 10.3 M 7.4 2450 21.3 9.0 <0.05 <5.0 10 <30 <0.014 2.1 ND <25 884 

1235 10.3 M 7.7 2320 28.2 >20 0.05 <5.0 <10 <30 <0.014 2.5 ND <25 888 
07130/97 915 8.5 E 7.6 1880 21.1 9.0 0.08 <5.0 <10 30 <0.014 7.0 ND <16 609 

9.0 E 8.3 1810 27.4 >20 0.07 <5.0 <10 40 <0.014 3.8 ND <20 584 

46 SAGF02 01/07/95 s 1345 150.0 E 8.1 78 13.8 11.1 <0.014 <1 ND 33 22 <5 6 <5 <20 

05/02/95 1015 1.1 M 8.1 3470 22.8 >20 <0.05 <5.0 10 <30 <0.014 <1 ND 37 1300 

1415 2.1 M 8.2 3360 30.0 >20 0.06 <5.0 10 <30 <0.014 <1 ND 39 1195 

10/05/95 1030 5.0 E 7.4 2590 22.4 <0.05 <5.0 10 <30 <0.014 <1 ND 39 1012 

1445 5.0 E 7.9 1870 30.3 5.9 <0.05 <5.0 <10 <30 <0.014 <1 ND <25 916 
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Field Screenin Data 

STN STATION Qw 
TIME (cfs) 

pH COND TEMP DO Total 

Cl2 # CODE DATE 

47 PACF03 01107£95 S 1300 18.0 E 7.7 

BCF04 

06/06/95 ORY 
10/05/95 DRY 
06/12/96 ORY 

06/09/97 830 
DRY 

<0.1 E 6.6 

01/07/95 S 
06/29/95 

01/31/96 S 
06/27/96 

11/21196 S 
06/23197 

f120 8.0 E 

900 0.6 M 
1430 0.5 M 
1720 160.0 E 
945 2.0 

1420 2.0 
1450 195.0 
805 3.0 

E 
E 
E 
E 

7.0 
8.1 
8.3 
8.3 
8.3 
8.5 
7.5 
7.4 

1205 3.0 E 7.8 

49 S0MF05 01/07/95 S 1005 410 M 7.8 

(11mhos) (C) (mgfl) 

98 15.0 8.8 

2450 21.8 ._I _"""3~.o_.l <0.05 <5.o 30 

1313 

3550 19.2 
3980 24.6 
797 16.4 

3100 17.8 
3150 21.9 
699 18.0 

3500 19.9 
3570 21.2 

8.5 
9.7 
7.6 

1U 
7.8 
8.5 
7.3 
8.1 

10.2 

0.06 <5.0 
0.05 <5.0 

0.09 <5.0 
0.07 <5.0 

0.07 <5.0 

10 
20 

<30 
<30 

10 <30 

10 50 

<10 30 
0.07 <5.0 <10 <30 

Free 

CN 

<0.014 

<0.014 

<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 

<0.014 
06/07195 900 34.3 M 7.7 

2170 13.0 
3290 18.0 

8.2 3310 20.9 

8.2 ~--'-46;;;..;0~ 15.0 

7.9 <0.05 <5.0 <10 <30 <0.014 

50 BARSED 

51 MICF07 

1300 
01/31/96 S 1945 
06/12196 910 

1310 
06/23/97 855 

1255 

8.6 M 
1234 M 

3.3 M 
3.3 M 

24.0 E 
2.4 E 

01/04/95 S 

06108/95 

1250 1993.0 M 

955 

7 .8 3230 21 .5 
7.3 3230 28.7 
7,6 3310 21.4 
7.8 3280 29.7 

7.7 

8.2 
1355 8.4 

181 11.7 

2560 21.6 
2500 25.5 

03/04/96 S 1320 63.2 M 8.2 
06/11/96 

06/04(97 

845 

1255 
845 

1250 

01/04195 S 930 

04128195 1000 
1420 

08/17/95 1000 
1415 

01/31/96 S 1340 
05/19/97 1010 

1410 

4.0 M 8.3 
4.4 M[:ill 
1.5 M 7.8 
1.5 M 8.3 

7.3 

2.5 MM~ 
2.5 tttl 

26.8 M 8.0 
1.8 E 7.4 

2.5 E 8.4 

922 12.7 
3250 21.2 
3470 29.3 
2340 23.4 
2400 29.6 

168 12.5 
2050 18.8 
1980 21.3 
1570 23.7 
1830 31.0 

178 15.3 
1790 31.2 

1300 28.3 

16.2 
8.0 

10.3 
>20 
9.0 
6.1 

15.0 
16.1 

<0.05 <5.0 

<0.05 <5.0 
<0.05 <5.0 
0.06 <5.0 

0.32p <5.0 

<0.05 <5.0 
18.6 <0.05 <5.0 
9.6 

14.5 
20.0 
11.3 
11.3 

15 

<0.05 6.5 
0.14 <5.0 
0.18 <5.0 
0.08 <5.0 

>20 <0.05 <5.0 
>20 0.06 <5.0 
>20 <0.05 <5.0 
>20 0.06 <5.0 

8.7 
15.3 <0.05 <5.0 

16.4 0.05 <5.0 

<10 <30 

<10 <30 
<10 50 
<10 <30 

10 <30 

10 <30 
20 <30 

10 30 
<10 <30 
<10 <JO 
<10 <30 

10 <30 
10 <30 
20 <30 
10 <30 

20 30 
10 30 

Ap· 4.1 

<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 

<0.014 
<0.014 
<0.014 
<0.014 
<Q.014 
<0.014 

<0.014 
<0.014 

<0.014 
<0.014 
<0.014 
<0.014 
<0.014 

<0.014 
<0.014 

<0.014 

Total N03 Phenol COD 
CN (mg/I) (mg/I) (mg/I) 

8.5 ND 27 

<1 ND~ 

<1 
<1 
<1 
<1 
<1 

1.3 
<1 
<1 

ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 

<1 ND 

<1 ND 
<1 ND 

ND 

39 
44 
29 
86 
32 
46 
59 
35 
20 

<25 
<56 
<56 <1 

1.4 
8.1 

ND~ 
ND 

~ ND 
11.0 ND 

<25 
<25 
<20 

1.8 ND <37 

<1 

3.7 

ND 
ND 

2.4 NO 
7.8 ND 

18.2 NO 
18.8 NO 
1.3 ND 

11.3 ND 

3.1 

<1 
4.7 
<1 

5.9 
<1 

6.7 

7.4 

NO 
ND 
ND 
NO 
ND 

NO 
ND 

ND 

58 
<25 
<25 

64 
<25 

29 
30 
19 

61 
<25 
<25 

26 
30 
81 
33 

25 

Ana/Bed by Flame Atomic Absorption 

Hard- Cr Cu Cd Pb Zn 
ness (i,g/1) (µg/1) (rig/I) (µg/1) (µg/1) 

m /I 

31 

366 

324 
1020 
1020 
100 
850 
680 
168 
884 
902 

568 
785 
835 
70 

858 
800 
852 
850 

16 

772 
704 
528 
958 
945 

890 
850 

28 

626 
516 
446 
412 

48 
500 
312 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

7 <5 <20 

13 <5 <20 

8 <5 <20 

7 <5 <20 

8 <5 <20 

5 <5 <20 

8 9 <20 

7 <5 <20 

10 <5 <20 
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Field Sc. 1in Data 
Anal'l!!.cd bl:'. Flame Atomic Absomtlc:m 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Diss. Freo Total N03 Phenol COD Hard- Cr Cu Cd Pb Zn 
# CODE DATE TIME (cfs) (µmhos) (C) (mg/I) Cl2 Cr0• Zn CN CN (mg/I) (mg/I) (mg/I) ness (µg/1) (119/1) (µg/1) (µg/1) (119/1) 

m /I 

52 LANF08 01/04/95 s 1500 105.0 E 7.1 140 11.7 15.8 <0.014 1.4 ND <25 45 <5 7 <5 <20 
08/04/95 1115 3.2 Mc:i§] 10600 26.8 >20 0.05 <5.0 <10 <30 <0.014 <1 ND 80 1514 

08/05/95 745 3.4 M 7.8 10400 22.1 3.3 <0.05 <5.0 10 <0.014 <1 ND 85 1578 
03/04/96 s 1410 56.0 E 7.9 1000 16.9 9.2 <0.014 ND ~ 266 <5 20 8 31 
06110/96 900 3.3 E 7.9 10900 23.4 16.8 <0.05 <5.0 10 <30 <0.014 5.6 ND 41 1585 

1300 3.4 E 8.5 11100 31.4 >20 <0.05 7 <10 <30 <0.014 6.9 ND 42 1610 

11/21/96 s 1100 285 E 7.6 285 18.7 7.5 <0.014 <1 ND [Jfil 102 
0611'1/97 735 5.5 . 7.2 5520 21.0 I 2.0· I <0.05 <5.0 10 UTD <0.014 <1 NO 60 1260 

1135 5.1 8.0 5370 23.9 13.3 0.05 <5.0 10 UTD <0.014 3 ND 0 1535 

53 ASCFOB 01/04/95 s 1400 45.0 E 7.0 131 11.5 16.3 <0.014 1.1 NO 39 12 <5 11 <5 58 
05/09/95 1000 0.4 M 7.6 5770 21.0 8.0 <0.05 <5.0 20 <30 <0.014 <1 ND 31 1370 

1400 1.2 M 8.1 4960 29.8 7.2 0.06 <5.0 <10 <30 <0.014 <1 ND <25 1400 
03/04/96 s 1450 27.2 

EBE 
781 16.9 6.6 <0.014 <1 ND LJQQ] 216 <5 11 15 48 

06/10/96 1400 1.1 E 8.7 5980 32.9 >20 0.05 <5.0 <10 <30 <0.014 <1 ND 41 1315 

06/11/96 1015 1.1 E 8.5 1360 24.0 14.5 O.OB 8.9 <10 <30 <0.014 4.1 ND <25 1280 

06/11/97 820 0.2 E 7.6 4560 21.2 I 2.71 <0.05 11.1 10 UTD <0.014 <1 ND <23 1160 
1220 0.2 E 8.5 3870 25.8 11.0 0.09 <5.0 10 <30 <0.014 <1 ND <40 1000 

54 BC2F09 01/04/95 s 1530 5.0 E 7.4 240 11.0 16.8 <0.014 1.5 ND 47 69 <5 <5 <5 <20 
06/28/95 1500 0.6 ML!§] 5170 29.4 16.9 0.07 <5.0 <10 <30 <0.014 <1 ND 1126 

06/29/95 1100 0.9 M 8.2 5240 26.3 14.3 0.09 <5.0 <10 <30 <0.014 <1 ND 

06/10/96 1045 1.5 E 8.5 3870 27.3 20.0 <0.05 <5.0 10 <30 <0.014 1.6 NO 37 948 

1500 1.8 E~ 3940 32.6 20.0 0.06 <5_.0 <10 <30 <0.014 2.1 ND 39 908 

11/21/96 s 1140 9.4 E 7.6 257 18.7 6.8 <0.014 <1 ND Lill 156 

06ll7/97 900 0.5 E 6.3 4660 21.3 ! 3.o I <0.05 UTD 20 UTD <0.014 1.2 ND 40 1100 

1300 0.7 E 8.5 4540 25.4 <0.05 <5.0 10 <30 <0.014 <1 ND 37 1040 

55 SSFF10 01/04/95 s 1615 7.8 64 11.0 9.9 <0.014 <1 ND 25 22 <5 <5 <5 <20 
06/0B/95 855 1.9 M 7.0 1970 19.1~ <0.05 <5.0 10 <30 <0.014 <1 ND <25 1720 

1255 1.8 M 7.2 2060 19.7 4.8 <0.05 <5.0 <10 <30 <0.014 <1 ND 35 10750 

01/31196 s 1410 40.0 E 7.7 140 15.5 9.2 <0.014 <1 ND 79 29 <5 8 <5 <20 

05/30196 1100 1.3 M 7.6 2130 21.4 5.2 <0.05 5.3 <10 <30 <0.014 7.3 ND <25 930 

1500 2 M 7.2 2160 21.7 10.5 <0.05 <5.0 <10 <30 <0.014 10.8 ND 44 900 

06/04197 1045 E 7.3 1630 23.4 5.2 <0.05 12.3 <10 30 <0.014 9.6 ND 66 880 

1445 E 8.3 1650 23.4 5.2 <0.05 <5.0 10 20 <0.014 12.7 ND 11 880 
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Field Screenin Data 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Diss. Free 
CN # CODE 

56 SWTF11 

DATE 

01/04/95 S 

05/04/95 

01/31/96 S 
05/30/96 

06/04197 

TIME (cfs) 

810 3.6 

1015 0.02 
1430 0.01 

1450 25.00 
1000 0.1 
1415 0.04 

945 0.20 
1350 0.20 

E 6.5 

M~ 
E[JQij 
E 7.6 
M 9.8 
E 10.2 

E 9.0 
E 9.3 

57 NTCF12 01/04195 S 820 8 E 7.0 

58 RHCF13 

59 SJQF14 

04128/95 DRY 
08/17/95 DRY 
01/31/96 S 900 

01/04195 S 
05/04/95 

06/17/95 

01/31/98 S 
05/15/97 

930 
915 

1325 

913 
1335 

945 
830 

1230 

01 /07 /95 S 930 
06108195 1055 

1455 
06/11196 1415 
06/12/96 1015 
06/23197 1025 

1425 

60 SCCF15 01/12195 S 1050 
04/11 /95 1100 

1500 
06/05/96 1120 
06106/96 1520 
06/23/97 945 

1345 

• 

5 E 7.7 

18.0 
0.9 
1.0 

0.3 
0.3 

10.0 
1.5 
1.5 

E 7.6 
Mc::ii) 
MOIJ 
M 8.5 

M~ 
E 7.8 
E 7.9 

E 8.4 

20.0 E 7.2 
1.8 M 8.0 
2.8 M[:ii] 
1.3 ELM] 
3.0 E 7.8 
1.4 E 7.7 
1.4 E 8.1 

56.0 E 7.7 
1.1 M 8.3 
1.0 M 8.4 

0.12 M 7.9 
27.0 M 7.9 

0.6 E 7.5 
0.3 E 8.1 

(11mhos) (C) (mg/I) Cl2 Cu Cr6' 

105 12.6 

1460 18.8 
2810 29.8 

121 15.5 
616 20.5 
260 28.0 

716 23.7 
890 33.2 

128 12.4 

121 13.8 

190 12.0 
2000 17.8 
2050 23.6 

1800 22.0 
1860 32.0 

196 14.6 
1750 21.3 
1660 32.4 

1402 14.0 
2360 18.9 
2210 23.4 
1900 29.5 
1880 23.4 
1870 24.1 
1980 29.9 

13.0 

>20 
>20 

6.5 
15.6 
10.6 

13.0 
13.3 

10.0 

9.00 

9.6 
19.8 
>20 

11.9 
15.5 

7.8 
9.3 

10.3 

10.2 

<0.05 6.3 

<0.05 <5.0 
<0.05 <5.0 

0.07 <5.0 
0.09 7 

<0.05 <5.0 
0.07 <5.0 

14.0 <0.05 <5.0 
>20 <0.05 <5.0 

20.0 <0.05 <5.0 
10.0 <0.05 <5.0 
9.0 0.05 8.4 

15.0 0.05 <5.0 

939 14.2 8.5 
2180 15.9 9.7 <0.05 <5.0 
2250 19.4 10.2 0.07 <5.0 
2290 20.5 6.7 <0.05 <5.0 

2000 24.2 .-----'5--.4~ <0.05 <5.0 
2000 20.1 I 4.8 I 0.25 <5.o 

20 so 

20 

20 
10 

30 
<30 

<30 
<30 

<30 
<30 

10 <30 
10 <30 

<10 40 
10 <30 
10 <30 

<10 <30 

10 <30 
20 70 
10 90 
10 <30 
10 30 

<0.014 

<0.014 
<0.014 

<0.014 
<0.014 
<0.014 

<0.014 
<0.014 

<0.014 

<0.014 

<0.014 
<0.014 
<0.014 

<0.014 
<0.014 

<0.014 
<0.014 
<0.014 

<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 

<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 

2070 24.6 11.9 <0.05 <5.0 <10 30 <0.014 

Apr 4.1 

Total N03 Phenol COD 
CN (mgn) (mg/I) (mg/I) 

<1 

<1 
<1 

<1 
<1 
<1 

<1 
<1 

~HI 
ND 71 
ND 73 
ND 74 

ND 37 

ND~ 

1.3 ND 75 

<1 ND 

<1 
<1 
<1 

<1 
<1 

<1 
<1 
<1 

<1 
<1 
<1 

7.6 
7.6 
5.2 
7.0 

<1 
<1 
<1 
<1 
<1 

ND 
ND 
ND 

ND 
ND 

ND 
ND 
ND 

ND 
NO 
ND 
NO 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 

1.2 ND 

38 

58 
<25 

25 

36 
36 

64 
24 
26 

56 
<25 
<25 
<25 
<25 
<41 
<38 

46 
<25 
<25 

41 
56 
40 
34 

Analyzed by Flame Atomic Absomtlon 
Hard- Cr Cu Cd Pb Zn 

ness (µg/1) (µg/1) (µg/1) (µg/1) (µg/1) 

m II 

25 

210 
220 

13 
175 
117 

220 
240 

35 

26 

40 
684 
630 

560 
608 

37 
631 
520 

366 
670 
590 
460 
564 
456 
490 

143 
622 
630 
606 
510 
277 

264 

<5 

<5 

<5 

<5 

<5 

<5 

<5 

10 

8 

11 

8 

7 

12 

6 

<5 95 

<5 30 

<5 65 

<5 <20 

<5 31 

<5 <20 

<5 <20 

• 
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Field Sc .1ing Data • Anall:Zcd b~ Flamli/ Atomic Absomtlon 
STN STATION Qw pH COND TEMP DO Total Diss. Diss. Free Total N03 Phenol COD Hard- Cr Cu Cd Pb Zn 

# CODE DATE TIME (cfs) (11mhos) (CJ (mg/II Cl2 Crs. CN CN (mg/I) (mg/I) (mg/I) ness (µg/1) (µg/1) (µg/ll (µ9/1) (119/1) 
m /I 

61 BEEF17 02/14/95 s 1515 360.0 E~ 183 15.7 9.8 <0.014 <1 NO ~ 15 <5 7 <5 93 

06/28195 1410 0.1 E 8.3 1070 24.7 7.2 0.05 30 <0.014 <1 ND 60 300 

06/29/95 1010 0.1 E 8.4 1570 20.5 8.0 0.05 30 <0.014 1.5 ND 38 272 

06/05/96 850 0.10 M 8.4 1480 19.8 11.0 <0.05 30 <0.014 <1 ND 52 372 

1315 0.03 
EBE 

1410 27.1 17.7 0.12 <30 <0.014 <1 NO 51 366 

06/18/97 805 1.00 E 6.0 1010 20.9 5.8 0.11 <5.0 10 30 <0.014 <2 ND 20 302 

1210 0.03 E 7.8 1420 25.0 9.4 0.12 <5.0 20 <30 <0.014 1 ND um 392 

62 ACWF18 01/25195 s 1140 0.4 E 8.2 190 14.2 9.9 <0.014 1.2 ND 54 50 <5 <5 <5 <20 

06/05196 ORY 

06/16/97 DRY 

63 SERF19 01/24195 s 1900 27 E 7.8 240 14.0 10.0 <0.014 <1 ND 50 76 <5 <5 <5 <20 

01/25/95 s 1300 1200 E 7.9 225 14.5 10.1 <0.014 <1 ND DD 64 <5 6 <5 <20 

05/11/95 945 1.1 M 8.4 1240 20.5 10.7 0.10 <5.0[[]J <30 0.07v 2.1 NO 30 390 

1345 0.5 

M5ffl 
1660 24.2 11.2 0.17 <5.0 30 30 <0.014 2.6 ND 47 525 

06105/96 950 0.1 M 9.4 1270 19.3 18.4 <0.05 <5.0 20 <30 <0.014 7 ND 55 356 

1440 0.1 M 10.0 2990 26.2 13.3 0.05 <5.0 <10 30 0.023v <1 ND 65 688 

06/18/97 900 1.0 E 8.1 1230 20.1 8.4 <0.05 <5.0 20 <30 <0.014 <2 NO 55 340 

1300 0.1 E[:m 1240 29.7 6.4 <0.05 <5.0 10 <30 <0.014 <1 ND 64 310 

64 BORF20 01/24/95 s 1830 8 E 7.7 299 13.0 10.2 <0.014 <1 ND Uill 89 <5 8 <5 <20 

06/20/95 DRY 

06/05/96 ORY 

06/16/97 DRY 1000 

65 CANF23 01/25/95 s 1045 160 E 7.9 670 13.6 8.9 <0.014 <1 ND 37 126 <5 7 <5 <20 

05/11/95 1050 0.8 M 7.7 1540 21.5 9.3 <0.05 <5.0 [:] <30 0.034v <1 ND 29 410 

1450 1.1 M 8.1 1500 25.5 14.9 0.07 <5.0 0 <30 0.016v <1 ND 29 375 

06/26/96 810 0.5 E 7.5 1880 21.3 I 1.0 I <0.05 <5.0 [] 270 <0.014 <1 ND 59 494 

1220 0.5 E 7.7 1960 22.2 5.1 <0.05 <5.0 0 <30 <0.014 <1 ND 64 496 

06/18/97 1010 1.0 E 7.5 1720 23.1 6.9 <0.05 6.7 10 30 <0.014 <1 ND 50 466 

1410 1.2 E 8.1 1600 25.6 7.6 0.05 <5.0 <10 <30 <0.014 <1 ND 44 432 

66 CICF25 01104/95 s 1030 29.0 E 6.9 432 11.7 15.8 <0.014 6.9 ND 86 151 <5 9 <5 <20 

05/05/95 1100 1.2 M 8.1 2060 17.5 9.1 0.12 <5.0 60 <30 <0.014 

~ 
ND 54 608 

1500 1.8 M 8.1 2070 21.3 9.1 0.11 <5.0 <30 <0.014 ND 34 608 ' 

01/10/96 930 0.25 E 8.1 1490 12.4 8.9 <0.05 <5.0 <30 <0.014 15.2 ND 68 560 
1345 0.25 ECIT) 1450 18.6 9.7 0.06 <5.0 <30 <0.014 37.4 ND 69 506 

01/31/96 s 1245 50.0 E 7.9 590 15.0 9.0 <0.014 7.3 ND 65 162 <5 11 <5 <20 

09/10/96 930 3.0 E 8.3 1990 23.8 10.2 0.03 <5.0 10 30 <0.014 14.3 ND 34 562 

1330 6.0 Ei=:ii] 1980 34.0 11.5 0.05 6.1 10 70 <0.014 23.1 NO 46 700 

Appendlx 4.1 
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Field Screenin Data 
AnollcZed bl:'. Flame Atomic Absor.etlon 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Diss. Free Total NOJ Phenol COD Hard- Cr Cu Cd Pb Zn 
# CODE DATE TIME (cfsl (µmhos) (C) (mg/I) Cl2 cl' CN CN (mg/I) (mg/II (mg/I} ness (l,g/1) (119/1) (119/I) (µg/1) (µg/1) 

m II 

67 RCWF26 01(04/95 s 1100 18.0 E 7.4 220 12.0 10.5 <0.014 3.9 ND 73 62 <5 <5 <5 27 
06/08/95 ORY 

01/10/96 DRY 

01/31/96 s 1210 20.0 E 7.9 340 15.1 7.9 <0.014 1.9 ND ~ 60 <5 9 <5 <10 

05/19/97 1100 1.5 E 7.9 1150 25.1 8.0 <0.05 <5.0 20 <30 <0.014 14.8 ND 25 296 

1500 0.1 E 8.5 1240 23.4 8.5 <0.05 8.2 20 30 <0.014 7.2 ND 25 334 

68 HCWF27 01/25/95 s 1400' 30.0 E 7.9 245 · 14.5 10.4 <0.014 2.0 ND c:=ill 60 <5 5 <5 <20 

06/08/95 CONSTRUCTION 

01/10/96 640 0.1 E 7.6 1330 11.1 10.4 <0.05 
<5.01~1 

<30 <0.014 1.6 ND 67 364 
1300 0.1 E 7.9 1190 15.5 9.6 <0.05 <5.0 20 <30 <0.014 1.1 ND 48 336 

01131/96 s 1025 3.0 E 7.6 617 14.2 8.0 <0.014 10.3 ND ~ 210 <5 9 <5 <20 

05115/97 1045 0.1 E 7.6 1230 23.4 6.9 0.06 <5.0 40 <30 <0.014 ~ ND 50 342 
1510 0.1 E 7.8 1016 28.3 5.8 0.08 <5.0 30 <30 <0.014 15.5 NO 53 248 

69 CMCG02 01/07/95 s 850 6 E 7.6 550 <0.014 <1 ND L1iQ] 168 <5 19 <5 88 
05/03/95 1015 0.02 

EBE 
1770 20.4 >20 <0.05 6.4 <10 50 <1 ND 37 378 

1415 0.04 E 9.9 1910 26.5 14.0 <0.05 8.9 <10 <30 <0.014 <1 ND 80 296 

01/31/96 s 1830 2.5 E 7.6 180 15.1 8.2 <0.014 <1 ND 60 45 <5 9 <5 25 
05/08/96 900 0.5 EBE 1240 19.8 12.9 <0.05 <5.0 30 <30 <0.014 <1 ND <25 290 

1505 0.5 E 9.4 1080 28.1 11.7 <0.05 13.7 <10 30 <0.014 <1 ND 72 204 

11/21/96 s 1300 135.0 E 7.5 76 18.3 9.0 <0.014 <1 ND ~ 22 

07/29/97 935 0.4 E 8.4 950 20.0 9.4 <0.05 <5.0 20 <30 <0.014 <1 ND 40 284 

1335 0.4 ELii) 1220 23.9 10.4 <0.0~ <5.0 10 <30 <0.014 <2 ND 76 312 

70 S1CG03 02/13/95 s 1715 2.5 E 7.7 1480 16.9 5.8 <0.014 1.5 ND 39 270 <5 5 12 <20 

05/03/95 1115 0.6 M 8.2 2150 19.5 16.9 <0.05 <5.0 10 <30 <0.014 <1 ND <25 534 

1415 0.8 E 8.0 2780 21.8 15.0 <0.05 <5.0 10 <30 <0.014 <1 ND <25 470 

05/08/96 1000 3.0 E 7.9 2920 20.5 11.9 <0.05 <5.0 <10 <30 <0.014 2.4 ND <25 510 

05/09/96 1430 2.0 E 8.0 2840 22.8 13.2 <0.05 <5.0 <10 40 <0.014 3.4 ND <25 400 

11/21/98 s 1335 270.0 E 7.5 198 17.8 9.0 <0.014 <1 ND <69 116 

07/30/97 815 2.5 E 7.1 2750 20.8 5.6 <0.05 <5.0 10 30 <0.014 2.5 ND <11 534 

1220 4.9 E 7.8 2700 22.4 7.9 <0.05 <5.0 10 <30 <0.014 4.9 ND <1 458 

71 BCWG04 02/14/95 s 1430 36.0 E 7.6 1920 15.7 6.8 <0.014 <1 ND 42 500 <5 8 <5 <20 

06/07/95 1030 1.0 E 7.8 5550 16.3 7.3 <0.05 <5.0 10 <30 <0.014 <1 ND 25 1725 

1430 1.0 E 7.9 5570 17.8 7.7 <0.05 <5.0 10 <30 <0.014 <1 ND <25 1625 

06/28/96 1030 3.0 E 8.0 5450 18.3 6.4 0.05 <5.0 20 <30 <0.014 <1 ND 26 1700 

1510 3 E 8.0 5458 19.5 5.1 <0.05 <5.0 10 <30 <0.014 <1 ND 30 1664 

07128/97 1030 3 E 7.8 5440 18.4 7.4 0.06 <5.0 <10 <30 <0.014 2.2 ND 24 1506 

1430 3 E 8.0 5400 20.4 6.5 0.06 <5.0 10 <30 <0.014 1.6 ND 26 1610 

( 
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• Field Sc. ,1in Data 

STN STATION Qw 

(cfs) 

pH COND TEMP DO Total Diss. Diss. Free 
CN # CODE 

72 LCWI02 

73 ACCJ01 

74 ABJ01 

DATE TIME 

01/24/95 S 1640 

06/05/95 900 
1320 

06/25/96 1015 

1510 
09/17/96 1100 

1500 

03/05/95 S 1715 
06/15195 815 

1220 
06/17/96 920 
06118/96 1420 
08/06/97 955 

1355 

2.2 M 7.2 

8.3 
8.4 

0.5 E 7.9 

0.5 E 8.5 
8.6 M 8.5 
8.1 MCiz] 

3280 E 
4.6 M 
2.0 M 
4.9 E 
14 E 

6.0 E 
6 E 

7.4 
6.1 
8.2 
7.9 

8.4 
7.6 
7.8 

01/10/95 S 1600 700.0 E 8.2 
06/05/95 1000 12.6 M 8.2 

1405 11.4 M 8.2 
06/25/96 915 6.0 E 7.9 

1315 5.5 E 8.4 
09/17/97 1000 8.0 E 8.3 

1400 0.0 eeii] 

75 SCBJ03 01/10/95 S 1700 900.0 E 7.0 
05125/95 

06/15/95 

06118196 

08/06/97 

945 
1420 
1030 
1430 
930 

1330 

600 
1210 

76 NARJ04 01/10/95 S 1730 
05/25/95 845 

1400 

06/15/95 915 
1315 

06/18196 815 
1220 

08/06197 900 
1300 

1.3 M 7.8 
1.8 M 8.3 
3.0 M 8.0 
1.7 M 8.2 
1.3 E 7.6 
2.0 E 8.1 
2.0 E 7.1 
2.0 E 7.7 

45.0 E 8.0 

1.5 E 6.8 
1.5 E 7.9 

18.0 M 7.5 
18.0 M 7.8 
7.5 E 6.8 

15.0 E 8.0 

1.3 E 7.3 
1.3 E 7.8 

(~1mhos) (C) (mg/I) Cl2 Cu Cru 

378 13.5 
1670 17.9 

1600 18.6 

1651 22.2 
1780 26.3 
1910 21.7 
1830 27.2 

420 16.0 
2440 18.3 
2800 22.9 
3380 20.9 
3050 28.1 
2610 24.5 
2600 29.9 

305 13.7 
3220 18.5 
3270 20.7 
3260 22.5 
3170 30.2 
3160 21.7 
2630 27.9 

310 13.6 
2470 20.4 
2450 22.9 
2770 22.6 
2770 23.2 
2750 26.0 
2770 30.3 
3420 26.2 
3420 29.9 

10.4 

10.4 <0.05 <5.0 
16.9 <0.05 <5.0 

10.0 <0.05 <5.0 
10.4 <0.05 <5.0 
13.0 <0.05 <5.0 
16.6 <0.05 <5.0 

9.4 

9.4 
12.6 
8.5 

>20.0 
11.5 

>20.0 

8.4 

<0.05 <5.0 
<0.05 <5.0 
0.08 <5.0 

<0.05 <5.0 
<0.05 <5.0 

0.05 <5.0 

8.7 <0.05 <5.0 
8.6 0.06 <5.0 
8.9 <0.05 <5.0 
8.9 <0.05 <5.0 

12.0 0.05 <5.0 
12.4 <0.05 <5.0 

11.6 
8.7 <0.05 5.3 

10.4 0.11 9.7 
6.2 0.12 <5.0 
9.2 0.11 10.2 
5.7 0.07 <5.0 
6.6 0.05 <5.0 
5.6 0.06 <5.0 
8.3 <0.05 <5.0 

8.4 
6.2 <0.05 <5.0 

12.7 0.10 <5.0 
5.0 <0.05 <5.0 

10.3 <0.05 <5.0 
7.4 <0.05 <5.0 

>20 <0.05 <5.0 

7.2 <0.05 <5.0 

20 <30 

10 30 

<10 <30 
<10 <30 

10 30 
<10 <30 

10 <30 
10 60 
10 <30 

<10 <30 
10 <30 

<10 <30 

<10 <30 
10 <30 

<10 <30 
<10 <30 
<10 30 
<10 40 

10 <30 
<10 40 

10 <30 
10 <30 

<10 50 
<10 <30 

10 <30 
10 <30 

10 300 
10 30 
20 <30 
10 <30 
10 <30 

<10 <30 
10 <30 

<0.014 
<0.014 

<0.014 

<0.014 

0.024v 
<0.014 
<0.014 

<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
0.044v 

<0.014 
<0.014 
<0.014 
0.014v 

<0.014 
<0.014 
<0.014 

<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
0.046v 

<0.014 

<0.014 

<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 

<0.014 

400 13.7 

4080 18.3 
4890 20.5 
4180 19.4 
4260 20.7 
3210 20.1 
3360 25.0 
3400 24.3 
3430 27.6 10.0 <0.05 <5.0 <10 <30 <0.014 

Appendix 4.1 

Total N03 Phenol COD 
CN (mg/I) (mg/I) (mg/I) 

<1 
<1 

<1 

<1 

<1 
<1 
<1 

<1 
<1 
<1 
<1 
<1 
<1 
1.2 

<1 
<1 
<1 
<1 
<1 
<1 
<1 

ND~ 
NO <25 
ND <25 

ND 54 

ND 58 
ND 21 
ND 29 

ND~ 
ND <25 
ND 26 
ND <25 
ND <25 
ND <16 
ND <18 

ND~ 
ND <58 
ND 60 
ND 57 
ND 26 
ND 28 
ND 27 

1.0 ND~ 
<1 
<1 
<1 
<1 
<1 
<1 
<1 
<1 

<1 
<1 

4.3 
1.3 
<1 

1.5 
1.5 
2.0 

ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 

NO 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

1.7 ND 

<25 
30 
34 
35 

<25 
29 
20 
29 

36 

35 
46 
35 
35 

<25 
27 

32 
36 

• Analyzed by Flame Atomic Absomtlon 
Hard- Cr Cu Cd Pb Zn 
noss (119/1) (119/1) big/I) (µg/1) (µg/1) 
m /I 

62 
455 
465 

560 

480 
548 
464 

105 
846 
660 

1670 
980 
816 
736 

116 
1035 
995 

1005 
940 

1024 
1086 

111 
824 
812 
906 
908 
880 
850 

1260 
1080 

116 

1610 
1748 
1436 
1540 
1060 
1100 

1096 
1136 

<5 

<5 

<5 

<5 

<5 

<5 <5 <20 

6 <5 <20 

6 <5 <20 

7 <5 <20 

7 <5 <20 
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STN STATION Qw 

# CODE DATE TIME (cfs) 

77 ECCJ07 03/05195 s 1845 500.0 
06/20195 1015 0.5 

1440 0.5 

06107/96 940 3.0 

1345 3.0 
08/12/97 1105 4.0 

1515 4.0 

78 SCCK01 03/03/95 s 900 3.0 
06112/95 1010 2.7 

1505 4.9 

06125/96 800 2.5 
1230 2.5 

09/17/96 920 7.0 
1320 7.0 

79 SJCL01 01/10195 s 1500 560.0 

06/12195 855 41.4 
1345 31.0 

06/24/96 815 5.0 
1220 4.7 

09/17/96 820 8.0 
1230 6.0 

80 SJOL01 07/20/94 ORY 
03/05/95 s 1200 975 
04/14/95 1035 43 

1430 406 

06/20/96 ORY 

81 TRCL02 01/10/95 s 1240 121.0 

04/11/95 930 
1330 

06/26196 910 0.5 
1310 0.5 

08/05197 900 4.0 
1300 4.0 

82 TCCL02 03/11/95 800 500.0 
06/20/95 1235 8.8 
06/21/95 635 1.7 
06/07/96 DRY 

• 

pH CONO TEMP 00 

(µmhos) (C) (mg/I) 

E 7.9 250 15.0 9.0 
M 7.5 2210 19.2 7.6 

E 7.9 2190 24.0 8.0 

E 7.8 2070 19.9 5.2 

E , 8.1 2150 25.0 5.3 
E 7.6 2140 20.8 9.6 
E 7.9 2150 24.3 6.0 

Ei=:ii) 2500 16.2 9.0 
M 
M 

E 
E 
E 
E 

E 
M 
M 

E 
E 
E 
E 

E 
E 
E 

M 

E 
E 
E 
E 

E 
E 
M 

7.7 4120 18.8 
7.8 4050 20.9 

7.2 3610 190 
8.0 3510 20.7 

7.8 3430 19.3 
7.8 3590 21.0 

8.0 398 13.9 

8.1 

I 8.6 
7.5 
8.1, 

8.1 
8.1 

7.2 
8.1 

8.2 

7.0 
8.3 

BE 
8.5 
7.8 
8.1 

8.2 
8.1 
7.5 

1440 
1470 
2590 
2480 
3010 
3820 

140 
490 
490 

398 
908 
891 

970 
960 

1002 
992 

450 
720 

780 

20.7 
27.9 
20.7 
26.4 
19.6 
24.7 

15.0 
15.3 
17.6 

14.1 
13.1 
18.2 
21.4 
24.0 
23.4 
27.4 

12.9 
23.3 
15.6 

8.7 
9.3 

6.8 
9.2 

8.3 
8.4 

8.4 

10.3 
12.9 
7.4 

13.6 
10.2 

12.5 

8.9 
9.2 
9.1 

10.1 

10.3 
10.3 
12.0 
12.6 

7.5 
10.1 

8.9 
9.7 
7.1 

Field Screenin Data 

Total 
Cl2 

<0.05 
<0.05 
<0.05 

<0.05 
<0.05 

<0.05 

<0.05 
<0.05 

<0.05 
0.14 

<0.05 
0.05 

<0.05 

<0.05 
<0.05 
<0.05 
0.10 
0.05 

<0.05 
<0.05 

<0.05 
<0.05 
<0.05 
<0.05 

<0.05 
<0.05 

<0.05 
<0.05 

<5.0 
<5.0 
<5.0 

<5.0 
<5.0 
<5.0 

<5.0 
<5.0 

Diss. Diss. 
Cr6

' 

10 <30 
<10 <30 
<10 80 
<10 <30 

10 <30 
<10 <30 

10 <30 
20 <30 

<5.0 II 
10

11 
<30 

<5.0 30 <30 

<5.0 20 50 
<5.0 <10 <30 

<5.0 10 40 
<5.0 10 30 
<5.0 <10 <30 
<5.0 <10 <30 
<5.0 10 <30 
<5.0 <10 <30 

<5.0 <10 <30 
<5.0 <10 <30 

<5.0 10 <30 
<5.0 <10 <30 
<5.0 <10 <30 
<5.0 <10 40 

<5.0 10 90 
10 <30 

<5.0 <10 <30 
<5.0 <10 <30 

Ap 4.1 
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Free 

CN 

<0.014 
<0.014 
<0.014 

<0.014 
<0.014 
<0.014 
<0.014 

<0.014 
<0.014 
<0.014 

<0.014 
<0.014 

<0.014 
<0.014 

<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 

<0.014 
<0.014 
<0.014 

<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 
<0.014 

<0.014 
<0.014 
<0.014 

Total N03 Phenol COD 
CN (mg/I) (mg/I) (mg/I) 

<1 NO 84 
<1 ND <25 
<1 ND <25 
<1 ND 33 
<1 NO 25 
<1 ND 21 

1.5 NO 20 

<1 ND ~ 
<1 ND 25 
<1 ND 34 

1.6 ND 36 
2.1 ND DK] 
1.0 ND 36 
1.0 ND 44 

<1 ND 84 

<1 NO <25 
<1 NO <25 

1.8 NO <25 
1.7 ND <25 
1.0 ND <24 
1.0 ND <12 

<1 ND Lill 
<1 ND <25 
<1 ND <25 

1.2 ND 36 
<1 ND <25 
<1 ND <25 
<1 ND <25 
<1 ND <25 
<1 ND <12 
<1 ND <5 

1.1 ND 35 
<1 ND <25 
<1 ND <25 

Analyzed by Flame Atomic Absorption 

Hard- Cr Cu Cd Pb Zn 

noss (119/1) (µg/1) (µg/1) (µg/1) (µg/1) 
m II 

51 <5 <5 11 <20 
598 
786 

680 
740 
830 
898 

736 <5 10 <5 <20 
950 

1224 

975 
920 

1014 
1078 

112 <5 <5 <5 <20 
436 
425 
920 
800 
992 

1070 

25 <5 <5 6.0 <20 
111 
117 

135 <5 5 <5 <20 
279 
275 
380 
324 

360 
278 

132 <5 <5 <5 <20 
218 
248 
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Field Sl .1in · Data 
Anal'l.!.ed b11.: Flame Atomic Absom,tion 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Diss. Free Total N03 Phenol coo Hard- Cr Cu Cd Pb Zn 
# CODE DATE TIME (cfs) (µmhos) (C) (mg/I) Cl2 Cr6• Zn CN CN (mgll) (mg/I) (mg/I) ness (µgll) (119/I) big/I) (11g/l) (119/1) 

m /I 

83 0SOL03 01/12195 s 1020 168.0 E 7.6 780 13.9 9.2 <0.014 ND 39 220 
06128195 845 4.5 M 6.1 3130 22.1 10.5 <0.05 <5.0 10 <30 <0.014 <1 NO 37 980 

1310 8.2 3190 28.5 >20 0.30 <5.0 <10 <30 <0.014 <1 ND 34 1420 
06/16/96 1040 2.7 E 6.0 3100 26.5 14.4 <0.05 5.8 <10 <30 <0.014 <1 ND 40 1110 
06/26/96 1418 2.7 E 8.5 3270 25.3 11.4 <0.05 <5.0 <10 <30 <0.014 <1 ND 36 1184 
08105/97 750 4.0 E 7.1 3290 22.s I 2.51 <0.05 <5.0 10 <30 <0.014 <1 ND 38 1140 

1150 4.0 E 7.6 3150 31.4 >20 0.08 10 <30 <0.014 <1 ND 45 1148 

84 0SAL03 03/11/95 s 955 7.0 E 8.1 1110 14.9 9.1 <0.014 <1 ND 43 409 <5 8 <5 <20 
06/20195 1130 0.8 M 7.7 3300 22.9 10.5 <0.05 <5.0 <10 <30 <0.014 <1 ND 30 1158 
06/21/95 730 0.9 M 7.3 2890 18.5 8.2 <0.05 <5.0 20 30 <0.014 <1 ND 30 1080 
06/07/96 820 3.0 E 7.8 2340 21.5 11.1 <0.05Em:I 10 50 <0.014 <1 ND 51 812 

1220 3.0 E[:ii] 2380 30.1 11.1, <0.05 225 <10 <30 <0.014 <1 ND 62 952 
08112/97 1000 3.0 E 7.5 2320 22.0 9.0 <0.05 <5.0 <10 <30 <0.014 3.9 ND 45 848 

1415 9.0 E 7.8 2560 27.6 8.3 0.06 <5.0 <10 <30 <0.014 2.6 ND 52 928 

85 LPCL04 01/10/95 s 1130 135.0 E 7.5 1230 14.5 10.3 <0.014 <1 ND 47 423 <5 7 <5 <20 
06/28/95 750 4.6 M 7.0 3090 21.5 7.3 <0.05 <5.0 10 <30 <0.014 <1 ND 30 1040 

1200 4.0 M 8.2 3000 23.7 10.3 <0.05 <5.0 <10 <30 <0.014 <1 NO 28 1130 

06107/96 1030 5.0 E 8.0 2970 21.1 9.4 <0.05 <5.0 10 <30 <0.014 <1 ND <25 1088 

06/12/96 1415 5.0 E 8.2 2880 23.9 11.7 <0.05 <5.0 10 <30 <0.014 <1 ND <25 1008 
06/05/97 945 1.0 E 7.3 3080 22.4 6.2 <0.05 10 <30 0.019v 1.4 ND <26 1126 

1345 1.0 E 7.6 3200 27.0 10.1 0.08 <10 <30 0.020v <1 ND <25 1172 

86 ESMOS1 01/10195 s 1410 15.0 E 7.1 312 13.9 11.8 <0.014 <1 ND 45 254 <5 7 <5 <20 

04106195 1130 0.7 M 7.9 23800 17.2 17.0 <0.05 <5.0 [ill UTD <0.014 1.3 ND 62 >2000 

04/14195 730 0.6 M 7.5 22000 13.8 8.9 <0.05 <5.0 0 UTD <0.014 <1 ND 73 >2000 

06/24/96 915 0.7 E 6.6 6770 19.0 7.3 <0.05 10.0 

~ 
<30 <0.014 <1 NO 35 1945 

1315 0.7 E 7.5 6990 23.4 7.3 <0.05 17.0 0 <30 <0.014 <1 ND 42 1985 

09/11/96 1005 19.3 E 7.2 9400 19.3 8.6 0.24 <5.0 30 <30 <0.014 <1 NO 51 1730 

1405 23.3 E 8.3 10200 23.3 6.8 0.11 7.0 10 <30 <0.014 <1 ND 34 1550 

87 MSMOS7 01/10/95 s 1330 30 E 7.4 75 14.2 10.3 <0.014 <1 ND 41 32 <5 9 <5 <20 

04/14195 845 0.02 M 7.6 15300 15.3 9.0 <0.05 <5.0 []J UTD <0.014 4.9 ND 110 >2000 
1245 0.06 M 7.6 16300 16.5 10.2 <0.05 6.9 0 UTD <0.014 <1 ND 158 >2000 

06/24196 1030 0.15 E 6.8 10800 18.0 7.5 <0.05 <5.0 

~ 
<30 <0.014 <1 ND 603 2675 

1430 0.15 E 7.3 11750 18.3 7.6 <0.05 <5.0 0 330 <0.014 <1 ND 361 2465 

09/11196 815 2.00 E 8.0 5560 19.2 6.5 0.06 <5.0 50 UTD <0.014 2.4 ND 201 1360 49 
1215 1.00 E 7.7 12500 22.7 6.2 <0.05 <5.0 90 UTD <0.014 <1 ND 198 2170 43 
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Field Screenin Data 
Anal~ed bl:'. Flame Atomic Absomtfon 

STN STATION Qw pH COND TEMP DO Total Diss. Diss. Free Total N03 Phonol COD Hard- Cr Cu Cd Pb Zn 

# CODE DATE TIME (cfs) (11mhos) (C) (mg/I) Cl2 era+ CN CN (mg/I) (mg/I) (mg/I) noss (µg/1) (µg/1) (µg/1) (µg/1) (µg/1) 
m II 

88 PDCM01 01/12/95 s 1000 90.0 E 7.5 1600 15.2 9.8 <0.014 ND 64 511 

04/06/95 1035 1.9 M 7.9 17400 16.3 9.5 <0.05 <5.0 10 UTD <0.014 <1 ND 44 >2000 

1430 1.1 M 8.3 18700 18.1 12.7 <0.05 <5.0 20 UTO <0.014 <1 NO 44 

05/29/96 922 1.8 E 8.0 12800 18.2 16.1 0.05 
<5.0 ll 20 II <0.014 3.1 ND 56 2590 

1345 1.3 E 8.2 16300 21.2 >20 0.05 <5.0 20 <0.014 2.9 ND 56 2800 

09/11/96 1040 1.2 E 8.0 10100 11.6 8.6 0.06 <5.0 30 UTO <0.014 1.2 ND 45 1790 26 
1770 1.2 E 6.3 13000 22.7 12.5 O.Q7 <5.0 30 UTD <0.014 1.0 ND 58 2200 <20 

89 S0CM02 01/12/95 s 950 67.0 E 7.5 1230 14.4 9.2 <0.014 ND 46 354 

04/06/95 905 1.7 M 8.3 15600 15.7 13.6 <0.05 <5.0 20 61p <0.014 <1 ND 50 >2000 

1305 2.3 Meii] 19200 18.8 >20 <0.05 <5.0 <10 <30 <0.014 <1 NO 58 

05/29/96 800 1.4 E 8.0 32100 18.6 17.9 0.06 <5.0 20 180 <0.014 <1 ND 8ru 2350 

1240 0.7 E§E 43900 28.0 >20 0.06 <5.0 10 910 <0.014 <1 ND 1 3550 

09/11/96 920 1,4 E 8.6 4560 19.6 11.2 0.08 <5.0 30 UTD <0.014 <1 ND 41 930 <20 

1320 1.4 E 8.9 33300 27.9 >19.99 0.10 <5.0 10 UTD <0.014 <1 ND 18 2600 61 

p = precipilate formed when sample was mixed with colorimetric reagent: may be false positive 

V = no visual color change detected, possible false positive 

UTD = Unable to determine because of sample matrix interferences 

ND = not detected; below the detection limit of the method 

n = No Nilrate standard run 

M = Measured 

E = Estimated 

I I = Exceeded the RWQCB Basin Plan Objective 

11 II = Exceeded the acute toxicity objective for hexavatenl chromium from the California Toxics Rule (CTR) 
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Appendix 4.2: 
Data from Channels Monitored with Automatic Samplers 
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HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m /L m /L m IL m IL m IL m IL g/L µg/L µg/L µgfl m /L 

TGUCOS 08/28/97 OT 43000 3 8.2 <0.2 <0.1 1.1 0.6 98 36 <1 <10 <4 <2 <4 <I 40 
09/25/97 10;48 ST 5 23000 7.7 8.1 1.4 <0.1 1.7 0.5 <0.5 46 21 100 <5 23 <2 6 <1 320 2380 
09/25/97 11:48 SF <1 <5 13 <2 <4 <1 19 
09/25/97 13:48 ST 7 3700 52 7.2 4.1 0.72 5.3 1.4 <0.5 57 27 3 <10 28 14 15 <1 200 450 
09/26/97 7:48 SF 2 <10 25 16 14 <1 180 
09/26/97 9:48 ST 9 41000 5.2 7.7 0.8 0.54 2.0 0.93 <0.5 91 41 <1 <5 12 <2 <4 <1 43 3620 
09/27/97 7:48 SF <1 <5 11 <2 <4 <1 54 
10/03197 OT 41000 7.1 8.2 <0.2 0.48 2.3 1.4 <5 120 45 <1 <10 6 <2 <4 <1 18 
10103197 DT <1 <10 5 <2 <4 <1 13 
11105/f.17 9:05 OT 31000 5.0 8.3 <0.2 <0.1 1.4 0.5 <50 53 16 1 ,1- 10 2 8 <1 14 

SF <1 -1- 11 2 9 <1 16 
11/10/97 16:07 SF 5 0.80 <50 <10 <40 22 <20 10 <100 29 >2000 
11110/97 17:07 
11/10/97 19:07 ST 7 29000 50 7.7 5.6 0.52 4.1 1.4 <30 150 41 1 7 34 13 14 <1 85 2320 
11111/97 11:07 SF 3 6 26 7 14 2 47 
11/11/97 21:07 ST 9 12000 40 7.7 6.6 1.30 6.0 1.6 <0.5 90 30 2 8 39 10 16 <1 77 2110 
11/12/97 13:07 SF 2 5 27 3 15 <1 46 
11/13/97 7:07 ST 14 9700 100 7.3 3.4 1.40 5.9 2.7 <0.5 240 61 2.0 12 39 23 12 <1 120 1440 

11/14/97 9:07 SF 2 <1 6 64 19 4 8 
11/26/97 10:09 ST 5 41000 180 8.0 1.7 0.22 3.2 2.4 <50 640 450 2 <4 21 <2 11 <1 64 
11/26/97 11:09 SF 1 13 54 62 16 <1 140 
11/26/97 13:09 ST 12 6200 180 7.6 5.0 0.61 4.9 2.6 <0.5 300 260 3 16 56 56 13 <1 230 626 

11/27/97 11:09 SF 2 4 10 2 4 <1 26 
11/27/97 21:09 ST 22 34000 19 7.4 1.1 0.49 1.4 0.90 <50 300 250 + <4 24 6.0 9 <1 48 3620 

11/30/97 7:09 SF ,1- <4 19 3 11 <1 60 
12/18197 14:05 ST 5 18000 300 7.8 5.4 0.57 3.4 2.9 <20 1300 200 <10 <40 58 54 17 <10 196 2082 
12/18197 15:05 SF <10 <40 31 <20 <10 <10 <100 

12/18197 17:05 ST 9 16000 280 7.6 2.3 0.62 3.8 3.1 <20 1100 150 <10 <40 69 67 17 <10 268 1270 
12/19197 9:05 SF <10 <40 18 <20 <10 <10 <100 

12/19/97 11:05 ST 37 30000 63 7.6 12 <0.5 <0.5 1.2 310 46 <10 <40 41 <20 <10 <10 <100 2740 

12/22/97 13:05 SF <10 <40 <10 <20 <10 <10 <100 

01/03/98 10:01 ST 5 39000 59 7.8 2.1 <0.5 1.5 1.2 <0.5 210 36 <10 <40 37 <20 11 <10 <100 >2000 

01/03/98 11:01 SF <10 <40 25 <20 <10 <10 <100 
01103/98 13:01 ST 10 40000 24 7.7 2.5 1.70 2.9 2.5 <20 180 37 <10 <40 32 <20 17 <10 <100 >2000 

01/04/98 7:01 SF <10 <40 24 <20 15 <10 <100 

01/04/98 9:01 ST 36 35000 35 7.7 1.0 0.95 2.0 2.0 <0.5 170 22 <1 <4 18 6 8 <1 18 >2000 

01/07/98 7:01 SF <1 <4 9 <2 5 <1 <10 

01/09/98 12:30 ST 5 32000 22 7.7 0.8 2.60 5.9 5.7 <0.5 230 50 <10 <40 21 <20 +3 <10 <100 

01/09/98 13:30 SF <10 <10 12 <2 43 <1 68 

01/09/98 15:30 ST 11 11000 180 7.5 1.4 0.95 4.3 3.3 <20 390 58 <1 12 39 82 +9 <1 12 1182 

01/10/98 11:30 SF <1 <10 21 22 20 <1 <10 
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HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m IL m IL m IL m IL m IL m IL m /L µglL 11glL 119/L 119IL µglL 119IL g/L m IL 

SPDPMP 11/5/97 10:05 OT 95000 50 8.4 <0.2 0 6.8 2 <50 230 80 <1 a 40 2.0 26 <1 64 
SF <1 4 34 <1 19 <1 48 

11/26/97 10:20 ST <1 <10 39 28 11 <1 200 110 
11/26/97 SF <1 <10 11 <2 <4 <1 55 
1/29/98 9:04 ST 5 270 21 7.4 3 <0.5 1.9 1.3 <0.5 72 27 <1 <10 29 11 8 <1 72 52 
1/29/98 10:04 SF <1 <10 10 <2 10 <1 -=-10 
1/29/98 12:04 ST 11 5800 25 7.5 7- <0.5 2.9 2 33 16 <1 <10 24 7 6 <1 31 690 
1/30/98 6:04 SF 11 <10 21 4 5 <1 33 
2/19/96 20:03 ST 5 910 31 7.4 4.0 2 <1.00 6 18 10 5 1 46 108 
?/19/98 21:03 SF <1.00 4 10 <1.00 2 <1.00 12 
2/19198 23:03 ST 5 2100 56 7.6 8.0 <0.5 2 2 <1.00 6 95 10 8 <1.00 55 338 
2120198 7:03 SF <1.00 3 17 1 5 <1.00 25 
2121/98 22:59 ST 2 <1.00 4 11 3 3 <1.00 25 
2/22/98 0:59 SF <t.00 2 9.63 <1.00 4 <1.00 23 
2/23/98 17:04 ST 10 31 7.7 5 <0.5 2 8 <1.00 6 51 5.30 5 <1.00 32 44 
2/24/98 11:04 SF <1.00 3 21 2 3 <1.00 18 
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• HUNTINGTON WATERSHED - STORM AND DRY WEATI-IER MONITORING 

STATION DATE 

SPDCOS 9125/97 
9125197 
9125197 
9/26/97 
9126/97 
9/27/97 
11/5197 

11110/97 
11110197 
11/10197 
11/11197 
11/11/97 
11/13/97 
11/13/97 
11/14/97 
11126/97 
11/26197 
11/26/97 
11/27/97 
11127/97 
11130/97 
12/18197 
12/18/97 
12/18/97 
12119/97 
12/19/97 
12122197 

1/3198 
1/3/98 
1/3/98 
1/4/98' 
1/4/98 
1nl98 
119198 
119198 
1/9/98 

1110198 
1110198 
1/13/98 
1129198 
1129198 
2114/98 
2/14/98 
2114/98 
2115198 
2115/98 
2116198 
2/16198 
2117198 
2117198 
2118/98 

TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m IL m IL m IL m /L 111 IL m IL m IL µg/L µg/L µglL 19/L µglL µglL 119/L m IL 

9:16 ST 
10:16 SF 
12:18 ST 

B:16 ST 
10:16 ST 
6:16 SF 

10:25 OT 
SF 

8:38 SF 
9:38 

5 

9 

9 

5 

2000 

400 

420 

8700 

22 

200 

18 

6.9 

7.4 

7.0 

7.1 

8.1 

1.0 

5.6 

5.4 

<0.2 

<0.8 

11:38 ST ·g 3600 43 7.5 15.0 
5:38 SF 
7:38 ST 23 3200 38 7.5 6.7 
5:38 SF 
9:38 ST 12 340 420 7 .6 4.6 
7:38 SF 

10:01 ST 5 5500 2600 7.7 1.5 
11:01 SF 
13:01 ST 
13:01 SF 
15:01 ST 
7:01 SF 

13:52 ST 
14:52 SF 
16:52 ST 
6:52 SF 
8:52 ST 

12:52 SF 
9:41 ST 

10:41 SF 
12:41 ST 

6:41 SF 
8:41 ST 
8:41 SF 

15:39 ST 
16:39 SF 
18:39 ST 
12:39 SF 
14:39 ST 
14:39 SF 
7:24 ST 
8:24 SF 

10:57 ST 
11:57 SF 
13:57 ST 

1:57 SF 
3:57 ST 

15:57 SF 
21:57 ST 
13:57 SF 
15:57 ST 

9:57 SF 

13 270 

30 16000 

5 400 

8 150 

38 26000 

5 32000 

9 25000 

37 17000 

5 4800 

10 2100 

32 11000 

5 17000 

5 260 

7 140 

14 750 

9 170 

10 540 

210 

39 

240 

120 

25 

18 

11 

200 

300 

190 

29 

19 

70 

52 

33 

35 

43 

7.4 

7.6 

7.9 

7.6 

7.6 

8.1 

7.9 

7.5 

7.8 

7.6 

7.6 

7.9 

7.2 

7.4 

7.9 

7.5 

7.7 

4.6 

1.9 

5.5 

3.2 

5.1 

3.9 

5.2 

1.7 

7.0 

1.5 

2.4 

5.1 

6.6 

4.0 

12.0 

4.0 

8.4 

0.49 

0.53 

0.50 

0.10 

2.8 

8.0 

3.00 

1.80 

0.53 

3.60 

1.40 

0.38 

0.70 6.40 1.20 

1.40 6.30 1.60 

1.2 16.00 9.40 

1.4 59.00 34.00 

0.6 

0.80 

<0.5 

<0.5 

0.58 

<0.5 

<0.5 

0.39 

0.57 

0.56 

<0.5 

0.57 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

6.60 4.20 

2.90 1.60 

3.50 3.40 

1.70 1.40 

1.60 0.69 

1.20 0.48 

2.00 0.53 

3.30 2.20 

6.90 5.80 

5.20 5.30 

2.60 1.20 

1.70 0.41 

1.80 2.30 

0.97 2.20 

1.60 8.60 

1.40 11.30 

1.30 10.10 
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0.75 

<5 

<0.5 

<0.5 

<30 

25 

430 

12 

18 

16 

94 

12 

<6 

2 <10 
<1 <10 
2 10 

<1 <10 
<1 30 
<1 <10 
2 4 
2 6 

<10 <40 

15 7 10 <1 220 
17 3 7 <1 70 
87 84 21 <1 440 
25 21 14 <1 200 
20 6 7.0 <1 76 
17 3 10 <1 59 
7 4 7 <1 17 

5.0 2 7 <1 12 
14 <20 <10 <100 23 

<0.5 30 20 <1 <10 <4 9 15 <1 120 . 
<1 130 
<1 120 
<1 77 
<1 1400 
<1 41 
3 

<1 <10 29 7.0 15 
<0.5 52 24 <1 <10 37 14 13 

22 <2 14 
<0.5 1600 330 4 54 250 220 44 

<1 <10 5 3 5 
4900 3700 15 100 810 880 180 

0.83 210 

<50 130 

<0.5 860 

0.70 380 

120 

<20 85 

<20 50 

<0.5 320 

<0.5 1100 

<0.5 880 

<20 100 

<20 65 

380 

450 

44 

86 

43 

<1 <10 
140 2 22 

<1 <10 
110 i 6 

.1, <4 
96 <1 21 

<1 <10 
85 <1 12 

<1 <10 
38 <10 <40 

<10 <40 
24 <10 <40 

<10 <40 
22 <10 <40 

<10 <40 
69 <1 5 

<1 <4 
150 <10 <40 

<10 <10 
120 <1 23 

<1 <10 
25 <10 <40 

<10 <40 
21 <1 3 

<10 <10 
42 <1.00 20 

<1.00 2 
41 <1.00 13 

<1.00 2 
12 <1.00 4 

<1.00 2 
21 <1.00 16 

<1.00 3 
14 <1.00 49.0 

<1.00 2 

4 <2 
76 100 

8 <2 
22 15 
10 <2 
54 52 
10 <2 
33 23 
12 <2 
26 <20 
<10 <20 
28 <20 
24 <20 
30 <20 
26 <20 
37 36 

9 <2 
74 300 

9 6 
81 100 

8 <2 
<10 <20 
97 <20 
21 11 
11 <10 
41 52 
10 2 
38 43 
12 2 
24 8 
11 <1 
28 19 
10 2 
24 12 
18 

<4 <1 26 
21 2 510 
<4 <1 42 
8 <1 13 

6.0 <1 26 
18 <1 270 
<4 <1 <10 
9 <1 120 
<4 <1 <10 

<10 <10 <100 
<10 <10 <100 
<10 <10 <100 
<10 <10 <100 
<10 <10 <100 
<10 <10 <100 
10 <1 160 

2 <1 <10 
24 <10 460 

5 <1 66 
46 <1 23 

6 <1 <10 
<10 <10 <--10 
<10 <10 <--10 

5 2 27 
<10 <10 <50 
15 <1.00 107 
4 <1.00 20 

11 <1.00 92 
5 <1.00 38 

83 <1.00 26.0 
2 <1.00 10 
S <1.00 72 
2 <1.00 14 

19 <1.00 41.0 
3 <1.00 14 

190 

230 

74 

1902 

452 

354 

88 

840 

60 

2006 

96 

32 

2818 

>2000 

>2000 

1440 

650 

396 

1125 

1900 

70 

80 

196 

44 

146 
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HUNTINGTON WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 O·P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m IL m IL m IL m IL m IL m IL m IL 119/L µg/L 19/L 119/L µg/L m IL 

SLTGRM 9125197 9:47 SF <1 <5 7 <2 <4 <1 <10 
9/26/97 9:45 ST <1 <10 30 12 11 <1 210 190 

SF <1 <10 18 5 7 <1 110 
11/5/97 9:35 OT 4800 26 8.2 <0.2 <0.1 2.4 1.0 <0.5 21 <6 2 5 17 4 7 <1 47 

SF 2 6 12 2 6 <1 6 
11126197 9:21 ST 5 1200 320 8.8 2 4.8 2 300 230 <1 17 54 48 16 <'1 150 
11126/97 10:21 SF <:1 <10 13 <2 <4 <1 35 
11/26197 12:21 ST 13 270 60 7.2 4 0 2.3 32 <20 <1 <10 27 17 4 <1 120 48 
11127197 12:21 SF <1 <10 10 <2 <4 <1 55 
11127197 14:21 ST 33 340 31 7.7 4 0 1.8 <0.5 28 .<20 4 <10 27 11 5 <1 95 58 
11130197 6:21 SF q <10 17 <2 <4 <I 74-
12/18197 12:31 ST 5 2400 81 7.8 9 3.0 <0.5 150 32 <1 <10 45 10 8 <1 77 460 
12118197 13:31 SF <1 <10 28 <2 7 <1 23 
12118197 15:31 ST 9 160 54 7.4 3 <0.5 0.98 67 14 <1 <10 31 13 5 <1 69 38 
12/19197 7:31 SF <1 <10 19 <2 <4 <1 29 
12/19197 9:31 ST 38 560 40 7.7 5 <0.5 1.4 37 10 <10 <10 20 7 <4 <1 38 128 
12122197 11:31 SF <10 <10 22 <2 <4 <1 47 

1/3196 0:40 ST 5 2500 12 7.7 6 2.1 <0.5 <6 <6 <1 <10 22 3 5 <1 44 456 
1/3196 1:40 SF <1 <10 16 <2 5 <1 23 
1/3/96 3:40 ST 15 1200 15 7.5 6 2.5 <0.5 <6 <6 <1 <10 23 5 6 <1 39 250 
1/4198 7:40 SF <1 <10 14 <2 <4 <1 29 
1/4/98 9:40 ST 32 1400 10 7.5 4.0 2.0 <0.5 10 8 <1 <10 21 3 6 <1 22 250 
1/6198 23:40 SF <1 <10 18 <2 6 <1 34 
1/9/98 15:45 ST 5 1000 21 7.6 4 <0.5 2.4 <0.5 51 <6 <10 <10 23 13 a <1 ~40 150 
1/9/98 16:45 SF <10 <10 11 <2 6 <1 99 
1/9198 18:45 ST 10 200 39 7.2 2.0 <0.5 2.2 + 0.665 44 14 <1 <10 24 13 6 <1 <10 44 

1110198 12:45 SF <1 <10 13 <2 c4 <1 <10 
1/10198 14:45 ST 37 450 21 7.6 3 <0.5 1.5 <0.5 13 6 <1 <10 18 5 <4 <1 :t.1-0 94 
1113/98 14:45 SF <1 <10 15 <2 <4 <1 ,10 
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HUN;;:)ON WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m IL m /L m IL m /L m /L m IL m /L 11 IL 119/L µg/L µglL pg/L 119/L 1,g/L m IL 

BCC02 8/5/91 
8/6/91 

9111191 
9/12/91 

10/26/91 
10127/91 

11/6191 

10:50 25 
10:50 
8:30 26 
9:30 

22:15 ST 4 
1:15 
9:55 24 

1117191 8:55 
12/4/91 
1215/91 

12110191 
12110/91 
12/10191 
12110/91 

115192 
115192 
115192 
116/92 

10:30 24 
9:30 

14:10 ST 4 
17:10 
18:10 ST 4 
21:10 

8:00 ST 4 

11:00 
11:30 ST 6 

18:30 
2/5/92 20:30 ST 4 
2/5192 22:30 
2/5192 23:00 ST 20 
2/6/92 20:30 

5/21/92 
5/22192 
8/12/92 
9130192 

11/25/92 
12/7192 
1115/93 
1/16/93 
1/17/93 
1/17/93 
1117/93 
1/17/93 
1/17/93 
1/18/93 
1/18/93 
1/19/93 
2/7/93 
2/8/93 
2/8193 
2/9193 
2/9193 
2/9193 
219/93 

2/10/93 
2/10193 
2111193 
2116193 
2/18193 
2119193 
2119/93 
2/20/93 

11:22 
10:22 
13:20 
8:30 

11:00 
9:50 ST 

14:30 ST 
22:30 

4:30 ST 
12:30 
11:58 ST 
15:58 
17:58 ST 
9:58 

11:58 ST 
3:58 

22:00 ST 
10:00 
12:00 ST 
4:00 
6:00 ST 

11:45 
12:00 ST 
15:00 
17:15 ST 
15:45 
12:16 ST 
14:15 ST 

6:15 
8:15 ST 

10:15 

24 

17 

5 

3 

9 

9 

7 

9 

4 

13 

11 

1 
9 

14 

2100 

1800 

1500 

1600 

2100 

740 

940 

400 

200 

1.0 8.3 

4.0 8.5 

20.0 7.6 

2.0 8.4 

1.4 8.4 

6.0 7.9 

17.0 7.9 

22.0 7.9 

210.0 8.3 

1.1 0.32 6.51 2.00 

0.9 0.20 2.30 1.40 

28.0 1.00 10.00 4.60 

29.0 0.10 1.10 0.40 

32.0 

20.0 

18.0 

7.4 

3.3 

0.10 0.50 0.50 

0.60 0.50 67.00 

0.80 3.00 85.00 

0.40 1.90 35.00 

0.10 0.50 0.20 

820 390.0 7.5 21.0 1.90 2.10 52.00 

380 

2400 

2100 
2300 
2200 

260 
200 

610 

530 

180 

240 

230 

340 

830 

1500 

2200 

220 

200 

240.0 7.6 10.0 1.40 1.90 46.00 

1.4 

3.5 
2.1 
5.6 

340.0 
140.0 

38.0 

63.0 

260.0 

140.0 

380.0 

200.0 

24.0 

16.0 

10.0 

95.0 

580.0 

8.8 

9.1 
8.3 
8.6 
8.6 
8.0 

7.9 

8.0 

8.0 

8.2 

8.2 

8.0 

8.1 

8.4 

8.4 

7.9 

8.5 

19.0 

0.5 
0.2 

19.0 
3.1 
2.9 

10.0 

8.5 

2.3 

3.7 

3.2 

4.9 

9.9 

22.0 

42.0 

3.7 

2.6 

0.40 1.90 

0.10 0.70 
0.30 1.10 
0.10 1.40 
0.38 1.60 
0.20 0.69 

0.25 0.69 

0.22 1.00 

0.15 1.10 

0.18 0.89 

0.22 0.79 

0.18 0.91 

0.18 1.20 

0.16 0.93 

0.18 0.97 

0.20 0.72 

0.13 0.74 

0.10 

0.10 
0.10 
0.30 
3.20 
2.00 

0.10 

1.10 

2.40 

1.50 

2.30 

1.60 

1.40 

2.90 

1.20 

1.00 

3.40 
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21 

140 

530 

<5 

17 

<5 

<5 

420 

880 

770 

610 

8 

40 
<5 

9 
640 
290 

140 

100 

510 

200 

450 

180 

22 

13 

11 

200 

960 

<5 

23 

90 

<5 

6 

<7 <10 

<5 <20 <30 

<5 <20 <30 

49 <20 <30 

77 <20 <30 

90 

20 

20 

40 

30 

40 40 <2 420 

5 <40 <10 50 

11 <40 <10 50 

51 <40 <10 170 

57 <40 <10 180 

100 <20 <30 

58 <20 <30 

60 110 <40 <10 330 

40 

5 <2 <6 19 

15 <20 <30 <20 
<5 
1 

47 <20 <30 20 
24 <7 15 <30 

8 <7 <10 '<30 

15 <7 <10 <30 

38 <7 19 <30 

21 <7 11 <30 

40 <20 <30 <20 

24 <20 <30 20 

9 <20 <30 <20 

7 <7 <10 <30 

7 <7 <10 <30 

<7 <10 <30 
22 <7 <10 <30 

34 <7 20 <30 

92 <40 <10 250 

<2 <10 <2 20 

6 <40 <10 <10 

32 <40 <10 150 
27 12 <4 110 

10 <3 <4 37 

11 4 <4 58 

20 13 <4 140 

12 6 <4 130 

24 <40 <10 74 

22 <40 <10 87 

6 <40 <10 46 

5 <3 <4 <20 

4 <3 <4 <20 

14 3 <4 50 
23 <3 <4 70 

31 12 <4 130 

370 

184 

278 

41 

86 

365 

58 

134 

1150 

45 

52 

58 

82 

184 

336 

504 

500 
140 

74 
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HUNTINGTON WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m IL m IL m IL m·/L m /L 119/L ,,g/L µg/L µg/L 119/L 119/L ,,g/L m /L 

BCC02 2120/93 10:16 ST 6 360 60.0 8.1 4.0 0.11 0.84 0.77 69 ·21 <7 <10 <30 13 6 <4 32 140 
2/20193 20:36 
2/20/93 22:40 ST 18 1500 11.0 8.3 21.0 0.12 1.40 0.94 10 <5 <7 <10 <30 3 <3 <4 <20 340 
2/22/93 6:26 
4/26193 14:24 24 3000 5.7 8.3 47.0 0.10 1.30 0.10 16 6 
4/27/93 13:30 
5/26193 12:10 24 2900 27.0 8.6 43.0 0.10 2.30 0.40 110 7 
5127/93 12:55 
6/23193 12:46 24 2800 7.9 8.5 1.5 0.10 2.30 0.50 '9 7 
6/2419~ 11:48 
7/28/93 10:00 24 2700 60.0 8.2 28.0 0.18 1.90 0.38 22 11 
7/29/93 9:00 
8125/!)3 8:45 24 2800 22.0 B.6 14.0 0.27 2.20 0.47 40 13 
8/26/93 7:45 
9/20/93 11:15 24 2500 1.9 8.2 13.0 0.45 1.80 0.82 150 20 
9/21/93 12:15 

10/19/93 10:23 24 2200 56.0 8.4 12.0 0.45 3.40 1.20 160 <5 
10/20/93 9:23 
11/11193 3:00 ST 2 <5 <10 55 53 <40 <10 630 224 
11/11/93 5:00 
11/11/93 7:00 ST 9 500 190.0 7.4 13.0 0.75 4.10 2.70 2BO 48 <6 <10 35 30 <40 <10 220 112 
11/11/93 23:00 
11/12/93 1:00 ST 7 930 51.0 7.6 14.0 0.56 3.50 1.60 76 24 <5 <10 <20 9.9 <40 <10 100 204 
11/12/93 13:00 
11/12/93 15:00 ST 10 1300 17.0 6.B 12.0 0.83 3.00 1.30 39 <5 <5 <10 29 2.6 <40 <10 52 304 
11/13/93 11:00 
11/13/93 13:00 ST 12 1900 27.0 7.9 21.0 0.87 2.80 0.95 37 7 <5 <10 23 <2 <40 <10 44 413 
11/14193 11:00 
11/14/93 13:00 ST 7 2400 16.0 8.3 38.0 0.50 2.30 0.36 42 15 <5 <10 <20 3.6 <40 <10 36 546 
11/15/93 1:00 
11/23/93 2:56 ST 4 2200 28.0 7.8 24.0 0.50 3.80 1.90 75 7· <5 <10 25 <2 <40 <10 44 430 
11/23/93 8:56 
11123/93 10:56 ST 6 1400 22.0 7.6 29.0 0.58 4.40 1.40 50 <5 <5 <10 27 3.3 <40 <10 110 300 
11/23193 20:56 
11/23/93 22:56 ST 5 1200 42.0 7.5 14.0 0.67 4.30 1.80 62 <5 <5 <10 44 5.8 <40 <10 120 290 
11/24193 8:58 
11/24193 10:56 ST 12 1500 130.0 7.9 11.0 0.53 4.00 0.20 220 <5 <5 <10 31 10 <40 <10 160 132 
11125193 8:56 
11/25/93 10:56 ST 12 2000 100.0 8.2 24.0 0.2B 2.90 1.40 200 <5 <5 <10 27 7.8 <40 <10 71 412 
11/26/93 8:34 
11/26/93 10:56 ST 8 2400 100.0 8.3 23.0 0.23 3.00 1.40 230 <5 <5 <10 <20 85 <40 <10 57 448 
11/27/93 0:56 
11/30/93 2:52 ST 4 900 280.0 7.8 13.0 0.35 5.60 4.40 690 7 <5 <10 35 41 <40 <10 210 170 
11/30/93 13:00 
11130/93 15:00 ST 9 800 80.0 7.8 12.0 0.41 2.70 1.90 10 13 <5 <10 <20 13 <40 <10 87 182 
12/1193 7:07 
1211193 9:07 ST 13 1400 34.0 8.1 14.0 0.39 1.90 0.92 54 14 <5 <10 <20 3.9 <40 <10 36 300 
12/2/93 9:07 
1212193 11:07 ST 20 2100 32.0 8.3 34.0 0.28 1.90 1.10 180 19 <5 <10 24 14 <40 <10 52 319 
12/4193 1:07 

12/30/93 9:45 2300 7.3 8.2 21.0 0.14 1.00 0.18 15 <5 
1131194 10:00 2700 27.0 8.0 18.0 38.00 79.00 1.20 53 13 
2/7/94 16:00 ST 130 150.0 7.9 3.7 0.51 2.40 2.40 300 40 <5 <10 <20 25 <40 <10 220 32 
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HUNT.ON WATERSHED - STORM ANO DRY WEATHER MONITORING • 
STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 

T e # umhos NTU m /L m /L m /L m /L m /L µg/L µg/L g/L µg/L µg/L ,,g/L 1,9/L m IL 

BCC02 2117/94 5;00 ST 3 1100 400.0 8.1 21.0 0.40 3.70 4.80 930 46 <5 48 72 53 41 <10 300 220 
2117/94 9:00 
2/17/94 11:00 ST 13 430 160.0 8.1 6.9 0.41 1.50 2.70 330 16 <5 25 29 18 <40 <10 100 100 
2/18194 11:00 
2/18194 13:00 ST 12 750 44.0 7.9 13.0 0.36 1.70 1.30 67 <5 <5 <10 <20 9.6 <40 <10 48 220 
2/19/94 11:00 
2/19/94 13:00 ST 9 850 62.0 8.0 15.0 0.14 1.50 1.10 100 <5 <5 <10 <20 8.5 <40 <10 57 170 
2/20/94 5:00 
2120/94 7:00 ST 7 150 150.0 8.4 0.2 0.10 0.56 2.00 360 8 <5 21 23 22 <40 <10 99 38 
2120/94 21:00 
4/11/94 14:00 24 2400 6.7 8.2 24.0 0.10 1.60 0.52 18 16 
4/12/94 13:00 
5/18/94 10:50 24 840 0.1 7.2 1.0 1.80 2.50 1,60 <5 <5 
5/19/94 9:50 
6/14/94 9:51 24 2900 46.0 8.2 17.0 0.35 2.40 2.90 110 8 
6/15/94 8:51 
7/14/94 10:15 2700 15.0 8.3 10.0 0.51 2.30 0.52 37 <5 
10/4/94 11:18 ST 4 2200 320.0 7.8 11.0 4.00 18.00 4.30 650 24 1.7 17 83 31 <40 2 260 308 
10/4/94 15:18 
10/5/94 13:18 ST 10 1400 270.0 7.5 7.2 6.50 18.00 5.80 870 28 2.1 30 <20 42 44 7.3 320 288 
10/6/94 7:18 

10/13/94 10:00 24 2400 8.5 8.3 11.0 0.38 2.20 0.55 88 8 
10/14/94 9:00 
11/10/94 8:35 ST 2 460 740.0 8.5 8.8 0.79 6.30 7.30 1800 120 2.8 61 150 100 52 0.49 620 100 
11/10/94 10:35 
11/10/94 12:35 ST 4 610 130.0 6.5 14.0 0.59 3.10 2.10 230 31 <1 11 41 21 <40 <0.3 150 170 
11/10/94 18:35 

3/2195 14:05 ST 3 2000 34.0 8.0 40.0 0.34 3.40 0.82 82 15 <1 <10 23 7.4 <40 1.6 57 342 
3/2195 18:05 
3/2/95 20:05 ST 20 1300 19.0 7.9 19.0 0.42 2.80 0.75 21 8 <1 <10 23 5.9 <40 1.3 62 264 
3/4/95 10:05 
3/4/95 12:05 ST 7 1900 17.0 8.2 20.0 0.14 1.90 0.47 38 12 <1 <10 19 3.4 <40 26 436 
3/5/95 0:05 
3/5/95 2:05 ST 17 290 78.0 7.7 3.3 0.20 1.30 1.30 140 18 <1 <10 22 13 <40 <1 70 66 
3/6/05 10:05 

3/10/95 21:52 ST 3 710 200.0 7.8 9.5 0.16 2.20 2.70 340 43 <1 25 42 35 56 <1 180 114 
3111195 1:52 
3/11/95 3:52 ST 15 530 70.0 7.7 5.5 0.10 1.60 1.60 96 19 <1 10 20 14 <40 <1 75 110 
3/12/95 7:52 
3/12/95 9:52 ST 30 2100 11.0 8.0 19.0 0.17 1.70 1.20 19 8 <1 <10 14 3.7 <40 <1 28 396 
3/14/95 19:52 

5/8195 10:34 24 3100 5.0 BA 22.0 0.10 2.10 0.20 19 19 
5/9/95 9:34 
617/95 9:53 24 2900 5.1 8.4 26.0 0.18 2.00 0.20 <6 <6 

6/8195 8:53 
7/10/95 13:12 24 3000 14.0 8.3 18.0 0.10 5.70 0.37 42 10 

7/11/95 12:12 
8/9/95 10:30 24 2400 9.1 8.5 9.1 0.10 uo 0.25 23 14 

8/10/95 9;30 
9/5/95 10:50 24 2500 3.9 8.4 2.7 0.86 1.30 0.21 <6 <6 
9/6/95 9:50 

10/10/95 13:51 24 2600 5.8 8.5 11.0 0.27 2.00 0.20 16 <6 

10/11/95 12:51 
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HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m IL m IL m IL m IL m IL m IL m /L 119/L µg/L 119/L 119/L 119/L 119/L 19/L m /L 

BCC02 11/6/95 13:02 15 1200 2.4 0.5 6.7 0.10 0.79 0.20 <6 <6 
11n/95 3:02 
12/6/95 12:58 24 1800 3.3 8.7 18.0 0.21 1.00 0.38 7 7 
1217/95 11:58 

12/12/95 20:38 ST 5 1700 10.0 8.0 24.0 0.88 4.00 1.70 17 8 <1 <10 34 5 <40 <1 51 92 
12/12/95 21:38 
12/12/95 23:38 ST 18 500 100.0 7.6 13.0 0.70 3.90 2.10 160 29 <1 10 40 18 <40 <1 160 302 
12/14/95 9:38 
12/14/95 11:38 ST 29 1500 17.0 8.2 15.0 0.77 2.80 0.67 24 <6 <1 <10 20 2 <40 <1 64 396 
12/16/95 19:38 

1110/98 9:16 24 2400 7.6 8.6 32.0 0.10 1.70 0.33 37 11 
1/11/96 8:16 
1/19/96 6:37 ST 5 1300 140.0 8.1 24.0 0.82 3.90 1.60 410 65 <1 50 35 18 10 <1 140 276 
1/19/96 7:37 
1/19/96 9:37 ST 5 400 35.0 7.9 11.0 1.10 3.00 0.92 66 16 <1 <10 25 8 8 <1 92 88 
1/19/96 17:37 
1/19/96 17:37 ST 22 1200 11.0 8.0 10.0 0.10 2.50 0.58 32 8 <1 <10 23 3 10 <1 41 274 
1/21/96 13:37 
1/21/96 17:37 ST 9 330 BO.O 7.6 0.12 0.50 1.40 120 24 <1 <10 39 18 11 <1 140 106 
1/22/96 7:37 
1/22/98 11:37 ST 10 1000 20.0 8.0 8.8 0.41 1.50 0.71 24 12 <1 <10 18 4 5 42 236 
1/23/96 5:37 
1/31/98 2:56 ST 5 1500 90.0 7.8 21.0 0.24 2.60 1.30 200 28 <1 <10 35 13 10 <1 92 278 
1/31/96 3:56 
1/31/96 5:56 ST 13 330 110.0 7.7 6.6 0.48 2.20 1.70 170 27 <1 17 34 27 12 <1 170 70 

2/1/96 7:56 
2/1/96 9:56 ST 24 1100 16.0 8.3 13.0 0.24 3.00 0.55 17 11 <1 <10 20 5 4 3 40 244 
2/3/96 7:56 
2/3/96 9:56 ST 9 520 29.0 7.6 6.7 0.41 2.10 0.97 53 14 <1 <10 29 13 7 2 60 102 
2/4/96 1:58 
3/4/96 13:22 ST 5 990 160.0 8.1 . 18.0 0.81 3.20 1.70 360 32 <1 10 33 30· 12 <1 180 186 
3/4/98 14:22 
314/96 16:22 ST 10 190 76.0 7.9 2.7 0.38 1.30 0.99 110 15 <1 <10 19 15 8 <1 110 42 
315/96 10:22 
3/5/96 12:22 ST 35 1600 5.8 8.4 20.0 0.10 1.50 0.47 8 <6 <1 <5 14 <2 8 <1 32 382 
3/8/98 8:22 

3/27/96 9:30 2600 2.5 8.0 37.0 0.10 1.40 0.20 7 <6 <1 <10 4 <2 15 <1 35 620 
4/30/96 12:00 2400 2.8 8.4 16.0 0.14 2.00 0.20 11 9 
5/281913 10:00 2400 3.1 8.3 20.0 0.13 1.70 0.20 9 <6 

8117/96 10:00 2100 3.6 8.1 12.0 0.10 0.50 0.20 31 14 

7/15/96 10:12 24 2100 1.6 8.4 3.5 <0.1 1.30 0.30 14 7 

7/16/96 9:12 
8(7196 10:14 24 2100 1.4 6.6 1.6 0.24 1.40 0.24 <6 <6 

8/8196 9:14 
9/4/96 10:10 24 2100 1.2 8.6 <0.2 0.36 1.50 0.39 9 7 
9/5/96 9:10 

10/1/96 15:13 24 2200 2.5 8.3 3.9 0.24 1.50 0.49 <6 <8 
10/2/96 14:13 

10/30/96 5:24 ST 5 1600 370.0 7.6 22.0 1.50 12.00 3.60 710 160 22 70 49 31 400 270 
10/30196 6:24 SF <1 <10 21 <2 14 <1 100 
10130196 8:24 ST 6 300 140.0 7.2 11.0 0.94 4.10 2.10 170 38 <1 <10 48 31 17 <1 290 76 
10130/98 18:24 
10/30/96 20:24 ST 42 1300 25.0 8.2 17.0 2.60 2.90 0.81 30 10 <1 <10 19 4 8 <1 80 348 
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• HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION OATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 

BCC02 11/3196 
11114/96 
11/21196 
11/21196 
11121/96 
11/22196 
11/22/96 
11125196 
12/9/98 
12/9/96 
12/9/98 

12/10/96 
12/10/98 
12/10196 
12/11/96 
12/11/96 
12/11/96 
12/13/96 
12/27/96 
12127/86 
12/27/96 
12126/96 
12/28/96 
12/31196 

1123/97 
1/25197 
1126197 
2/24/97 
3/24/97 
4/28197 
4129/97 
5/28197 
5/29/97 
7/2/97 
7/3/97 
817197 

9/17/97 
9/25/97 
9/25/97 
9/25/97 
9/25/97 
9/26/97 
9/28/97 
9/28/97 
9/29/97 
11/5197 

11/10/97 
11/10/97 
11/10/97 
11/11/97 
11/11/97 
11/13197 

T e # umhos NTU m IL m /L m /L m IL m /L m IL m /L µg/L 119/L 119/L µg/L 119/L µg/L µ IL m IL 

6:24 
10:35 
8:00 ST 5 
9:00 

11:00 ST 10 
5:00 
7:00 ST 33 
6:00 

13:10 ST 5 
14:10 
18:10 ST 4 

0:10 
2:10 ST 11 

22:10 
0:10 ST 12 

22:10 
0:10 ST 18 

10:10 
11:51 ST 5 
12:51 
14:51 ST 9 
6:51 
6:51 ST 36 

10:34 
7:45 ST 
9:20 ST 
B:10 ST 

12:20 
10:20 
13:17 24 
12:17 
11:00 24 
10:00 
14:30 OT 23 
12:30 
13:30 OT 
14:10 OT 
6:22 ST 
9:22 SF 

11:22 ST 
23:22 SF 
9:22 ST 
7:22 SF 
9:22 ST 
7:22 SF 
8:30 OT 

SF 
17:42 SF 
18:42 
20:42 ST 
6:42 SF 

10;42 ST 
6:42 SF 

1 
5 

7 

24 

12 

5 

7 

23 

2200 
340 

180 

1100 

1300 

160 

620 

240 

810 

1900 

240 

1600 

170 
2100 
160 

2900 
2700 
2600 

2500 

2000 

2100 
2100 
1500 

580 

1500 

2100 

2300 

780 

1400 

6.0 
130.0 

100.0 

1.3 

150.0 

96.0 

24.0 

59.0 

18.0 

180.0 

78.0 

5.1 

32.0 
10.0 
76.0 
6.1 
3.7 
6.7 

9.1 

4 

2 
5.9 
81 

150 

41 

98 

7.2 

62 

17 

8.4 
7.5 

7.5 

6.3 

8.0 

7.9 

7.9 

7.8 

5.o 

8.1 

7.6 

8.3 

7.6 
8.1 
8.0 
5.0 
8.1 
8.6 

8.3 

8.4 

27.0 
9.9 

4.7 

15.0 

18.0 

3.6 

10.0 

3.9 

11.0 

40.0 

4.4 

21.0 

2.6 
26.0 

2.4 
36.0 
29.0 
19.0 

14.0 

8.6 

6.6 2.0 
8.3 0.7 
7.1 15.0 

7.0 10.0 

7.6 7.7 

5.0 14.o 

7.9 16.0 

42.0 

7.2 9.4 

8.2 8.3 

0.38 1.60 
1.10 6.50 

0.46 2.20 

0.36 1.90 

0.31 3.10 

0.13 0.95 

0.19 1.20 

0.10 1.00 

0.23 1.70 

0.64 3.40 

0.47 1.20 

0.16 1.70 

<0.1 0.76 
0.30 1.90 
0.33 0.75 
0.39 1.90 
0.54 2.00 
<0.1 1.50 

0.26 2.20 

<0.1 1.6 

0.34 
3.30 

1.80 

0.87 

1.40 

1.50 

0.95 

1.30 

0.21 

1.80 

0.98 

0.48 

0.65 
0.71 
0.85 
1.00 
0.46 
<0.2 

0.31 

<0.2 

<0.1 
2 
2 

1.6 0.20 

0 

0 

2 

0.80 

6.6 1.00 
9.9 2.00 

5.5 2.50 

3.1 1.00 

3.3 1.20 

1.8 <0.2 

8.9 1.70 

4.0 0.64 
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<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.6 

<0.5 

<0.6 

15 
220 

210 

20 

320 

150 

24 

120 

20 

250 

120 

25 

30 
23 
98 
28 
10 
24 

26 

17 

10 
9 

100 

270 

60 

210 

<6 

70 

26 

7 
26 

22 

8 

37 

18 

<6 

17 

10 

40 

16 

10 

7 
7 

14 
8 

<6 
10 

13 

26 

<6 
8 

31 

51 

24 

29 

<6 

23 

10 

<10 

<1 <10 

2 <10 

<1 <10 

<1 <10 

11 <10 

<1 <10 

<1 <10 

<1 <10 

<1 <10 

<1 <10 

<1 <10 
<1 <10 
<1 <10 

<1 <10 
1 <10 

<1 14 
<1 <10 
<1 <10 
<1 <10 
<1 <10 
<1 <10 
2 6 

6 
<1 <10 

<1 <10 
<1 <10 
<1 <10 
<1 <10 

90 

61 

17 

34 

25 

14 

22 

15 

24 

26 

13 

8 
8 

14 

30 
25 
35 
17 
20 
12 
35 
14 
13 
6 

32 

63 
44 
30 
23 

29 

33 

3 

26 

21 

5 

18 

5 

31 

15 

3 

3 
<2 
12 

16 

11 

9 

10 

7 

<4 

5 

6 

9 

<4 

<4 

<4 
<1 
7 

11 26 
7 19 

26 18 
4 10 
6 <4 
<2 <4 

14 11 
<2 4 

4,0 6 
2.7 5 
5 16 

6 27 
4 25 
4 14 
<2 6 

<1 260 

<1 200 

<1 110 

<1 150 

<1 120 

<1 37 

<1 75 

<1 110 

<1 180 

<1 160 

<1 62 

<1 83 
<1 160 
<1 180 

<1 210 
<1 320 
<1 220 
<1 70 
<1 55 
<1 45 
<1 58 
<1 <10 
0 77 

<:1 59 
<1 160 

<1 320 
<:1 220 
<1 95 
<1 87 

60 

32 

256 

294 

40 

134 

54 

196 

264 

72 

382 

50 
490 

38 

210 

130 

370 

476 

404 

212 

440 
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HUNTINGTON WATERSHED· STORM ANO DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m IL m /L m IL µg/L µ /L µg/L µg/L ,19/L µg/L µ /L m /L 

8CC02 11/13/97 8:42 ST 8 490 150 7.3 11.0 4.5 2.20 <0.5 370 66 <1 13 35 28 9 <1 330 102 
11113/97 22:42 SF <1 <10 13 7 11 <1 88 
12/16/97 12:15 OT 1 2700 4.9 8.1 27.0 <0.1 1. 1 0.81 25 <6 <1 <10 4 0 <4 <1 16 560 

1/29/98 9:16 ST 5 390 61 7.8 11.0 1 4.2 2.2 <0.5 490 45 3 18 44 40 22 <1 250 88 
1/29/98 10:16 SF <1 <10 30 15 13 <1 7a 
1/29/98 11:16 ST 8 310 100 6.6 ~ <0.5 6.7 2 140 33 7 <10 31 18 7 <1 160 70 
1/30/98 1:16 SF <1 <10 33 12 7 <1 110 
1/30/98 1:16 ST 39 1200 13 7.5 12.B <0.5 1.6 0.49 16 13 <1 <10 23 3 14 <1 22 275 

2/2/98 7:16 SF <1 <10 16 <2 <4 <1 <10 
5113198 2:36 ST 14 525 36 7.8 7.0 0.07 1_. 1 0.77 110 ?6 <0.5 7 24 10 5 <2 72 108 
5/13/98 18:36 SF <0.5 9 15 <2 <4 <2 20 
5/13/98 20:36 ST 32 2180 2.4 8.3 26.0 0.05 1.2 <0.05 32 16 <0.5 <4 15 <2 <4 <2 21 445 
5/16/98 12:36 SF <0.5 <4 13 <2 <4 <2 16 
6/22/98 10:43 DT 24 2680 18 8.3 20.0 <0.05 2.2 0.34 94 12 
6/23196 9:43 
7/15/98 9:00 D 6 1790 18 6.3 8.4 0.08 3.8 <0.061 120 38 
7115198 15:00 

814/98 8:20 D 13 2650 6 8.2 3.6 <0.05 2.B 0.06 14 10 
8/4/98 21:20 
9/8/98 10:30 D 24 1920 8 8.0 6.6 <0.05 1.9 <0.061 72 27 
9/9198 9:30 

10/20198 9:49 D 24 2470 16 8.2 23.0 0.39 2.5 0.18 49 15 
10121198 8:49 

11/2/98 9:18 D 24 2380 33 8.3 20.8 0.14 1.5 0.55 140 28 
11/3/98 8:18 
11/8/98 3:27 ST 5 1520 145 7.8 21.0 0.75 11.6 4.28 660 200 <1 18 92 36 20 <2 313 275 
11/8/98 4:27 SF <1 <8 38 8 12 <2 92 
11/8/98 6:27 ST 9 470 27 7.6 12.0 0.37 2.7 2.29 120 80 <1 10 44 12 10 <2 121 70 
11(8/98 22:27 SF <1 <8 27 <2 6 <2 39 
1119198 0:27 ST 38 1780 10 8.1 24.0 0.47 1.1 0.67 34 16 <1 <8 20 13 5 <2 62 430 

11/12/98 2:27 SF <1 <8 16 <2 5 <2 31 
12/8/98 8:41 D 24 2330 5 8.3 0.06 <0.2 0.28 14 8 
1219198 7:41 

1/4/99 8:46 D 24 2560 22 8.2 35.0 <0.05 1.4 0.18 120 66 
1/5/99 7:46 

1/25199 4:05 ST 5 <1 <8 32 11 7 <2 88 368 
1/25/99 5:05 SF <1 <8 15 <2 5 <2 16 
1125/99 7:05 ST 13 510 19 7.9 6.9 0.37 1.3 0.70 44 18 <1 <8 26 8 5 <2 62 244 
1/26/99 7:05 SF <1 <8 17 <2 4 <2 35 
1/28/99 9:05 ST 15 380 32 7.7 5.2 0.34 1.8 0.83 78 22 <1 <8 34 14 6 <2 107 60 
1/27/99 13:05 SF <1 <8 16 <2 <4 <2 23 
1127/99 15:05 ST 19 1480 6 8.1 19.4 0.26 1.6 0.43 14 6 <1 <8 22 <2 <4 <2 28 280 
1/29/99 3:05 SF <1 <8 17 <2 <4 <2 16 
212/99 12:50 D 24 2320 05 8.4 37.0 0.15 1.2 0.31 23 10 

2/3/99 11:50 
3/1/99 9:55 D 24 2500 8 8.3 29.6 0.06 1.0 0.12 40 9 

3/2/99 8:55 
3/11/99 10:45 ST 5 1670 13 8.4 19.4 0.25 2.1 0.40 34 12 <1 <8 35 4 5 <2 56 445 

3/11/99 11:45 SF <1 <8 25 <2 6 <2 25 

3/11/99 13:45 ST 6 735 14 8.0 13.0 0.49 2.5 0.21 28 18 <1 <8 38 5 7 <2 72 195 
3/11/99 23:45 SF <1 <8 29 <2 6 <2 44 

3/13/99 1:45 ST 37 1890 4 8.3 21.1 0.16 1.3 0.15 18 16 <1 <8 28 <2 5 <2 32 442 
3/15/99 5:30 SF <1 <8 21 <2 6 <2 24 
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• 0 
HUNTINGTON WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hard11ess 
T e # umhos NTU m /L m /L m IL m /L m IL m /L m /L 119/L µgll 19/L 119/L 119/L 119/L 11gll m IL 

BCC02 3/15/99 9;44 ST 5 220 78 7.8 5.0 0.41 3.9 1.25 590 130 17 59 38 12 <2 283 50 
3/15/99 10:44 SF 12 16 <2 7 <2 15 
3/15/99 12:44 ST 3 160 25 7.7 4.4 0.36 1.5 0.55 50 16 <1 8 45 13 5 <2 BB 40 
3/15/99 16:44 SF <1 <8 27 <2 4 <2 26 
3/15/99 18:44 ST 44 1640 6 8.2 23.2 0.15 1.4 0.25 16 5 <1 <8 27 2 4 <2 32 420 
3/19/99 9:44 SF <1 <B 21 <2 4 -<2 25 
3/25/99 12:03 ST 5 1660 31 8.2 17.7 0.17 2.2 0.81 130 80 <1 <6 32 9 7 <2 81 318 
3/25/99 13:03 SF <1 <8 23 4 5 <2 36 
3/25/99 15:03 ST 9 295 21 7.6 4.6 0.18 1.3 0.64 50 14 <1 <8 22 8 5 <2 104 62 
3/26/9~ 7:03 SF <1 <8 14 <2 <4 <2 56 
3/28/99 9:03 ST 38 1880 3 8.3 19.7 0.08 0.7 0.12 15 8 <1 <8 15 <2 <4 <2 21 396 
3/29/99 11:03 SF <1 <8 13 <2 <4 <2 15 
4/27/99 9:17 D 24 2510 5 8.4 23.7 0.05 1.8 0.09 12 4 
4/28/99 8:17 

5/4(99 8:20 0 24 2440 4 8.4 26.0 <0.05 0.7 <0.061 7 6 
5/5/99 7:20 
6/1/99 10:10 24 1490 32 6.0 10.7 0.36 1.8 0.49 50 20 
6/2/99 9:10 
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HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE 

• 

ABCC03 10/4/94 
10/4/94 
10/5/94 
10/5194 

11/16/94 
11/16/94 

3/10f95 
3/10/95 
3/11/95 
3112195 
3/12195 
3/14/95 

12/12195 
12112/95 
12113/95 
12114/95 
12/14/95 
12/16/95 

1/16/96 
1/16/96 
1/16/96 
1/17/96 
1/19/96 
1/19/96 
1/19/96 
1/19/96 
1121/96 
1/21196 
1/21/95 
1/22/96 
1/25/96 
1/22/96 
1/25198 
1131198 
1/31/96 
1/31/96 
1/31£96 
2/1/96 
2/3/96 
213/96 
2/4/98 
3/4/96 
3/4/96 
3/4/96 
3/5/96 
315/96 
318/96 

10/30/96 
10/30/96 
10/30/96 
10/30/96 
10/30/96 
10/31/98 

TIME SAMPLES EC Turb pH 
T e # umhos NTU 

12:00 ST 
18:00 
12:00 ST 
16:00 
5:33 ST 

19:53 
21:55 ST 
23:55 

1:55 ST 
7:55 
9:55 ST 

19:55 
21:12 ST 
22:12 
0:12 ST 
4:12 

10:12 ST 
20:12 
17;04 ST 
18:04 
20:04 ST 

4:04 
4:37 ST 
5:37 
7:37 ST 

11:37 
14:57 ST 
15:57 
17:57 ST 
9:57 

13:45 ST 
11:57 ST 
13:45 
1:57 ST 
2:57 
4:57 ST 

22:57 
14:57 ST 
6:57 
8:57 ST 
0:57 

11:56 ST 
12:56 
14:56 ST 
10:56 
12:56 ST 
8:56 
4:43 ST 
5:43 F 
7:43 ST 

19:43 
21:43 ST 
15:43 

4 560 330.0 7.1 

3 400 100.0 6.9 

5 1100 16.0 7.8 

2 650 36.0 

16 630 34.0 

30 2500 1.9 

5 750 780.0 

15 400 54.0 

30 1900 2.6 

5 960 11.0 

5 230 34.0 

5 2000 4.3 

3 210 15.0 

5 330 170.0 

9 610 19.0 

860 29.0 
38 1600 2.2 

5 630 140.0 

10 210 58.0 

21 1700 5.4 

9 870 14.0 

5 980 7B.O 

11 190 23.0 

35 2000 2.6 

5 1700 1400.0 

7 220 62.0 

10 1200 11.0 

7.8 

7.8 

8.3 

7.3 

7.2 

8.5 

7.9 

7.3 

8.4 

7.9 

7.6 

7.6 

5.4 
8.4 

7.9 

7.7 

8.5 

7.9 

8.5 

7.7 

8.5 

7.6 

7.0 

8.1 

N03 
m IL 

0.7 

6.4 

10.0 

5.9 

5.7 

19.0 

19.0 

10.0 

21.0 

14.0 

7.5 

26.0 

12.0 

3.5 

6.5 

12:0 
11.0 

6.1 

3.9 

19.0 

11.0 

11.0 

2.5 

21.0 

22.0 

5.9 

18.0 

NH3 
m fl 

TKN P04 o-P04 TSS vss Cd Cr Cu Pb 
m /L m IL m IL 1tgfl 119/l 1tgfl µg/L 

NI Ag Zn Hardnoss 
19/L µg/L pg/L m fl 

2.20 16.00 

0.45 7.40 

0.53 4.70 

8.80 

3.60 

1.20 

0.15 1.40 0.84 

0.10 0.94 0.77 

0.10 1.20 0.42 

2.80 47 .00 27 .00 

0.63 4.70 2.20 

0.28 1.20 0.40 

0.91 9.60 4.40 

1.60 5.10 1.90 

0.10 2.30 0.41 

0.92 3.20 0.82 

0.16 4.00 2.80 

0.10 1.60 0.86 

0.50 3.80 1. 70 
0.10 1.20 0.30 

0.27 3.30 1.60 

0.33 2.70 1.40 

0.10 1.00 0.42 

0.33 2.20 0. 71 

0.54 3.50 1.00 

0.47 1.30 0.77 

0.10 1.40 0.29 

3.20 37 .00 19.00 

0.87 2.90 1.80 

0.14 1.40 0.83 
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1200 

440 

81 6.8 63 380 25 66 1.1 1600 

43 3.6 24 250 100 45 1.5 840 

36 9 <1 <10 58 11 <40 <0.3 120 

110 26 

61 17 

<6 6 

2100 420 

74 35 

<6 <6 

470 110 

110 33 

12 8 

33 19 

360 84 

46 22 

42 27 
<6 <6 

180 19 

65 21 

13 9 

17 16 

70 23 

43 12 

<6 <6 

2900 530 

83 24 

13 9 

<1 <10 31 17 <40 

<1 <10 21 13 <40 

<1 34 15 2.3 <40 

6 63 310 180 62 

<1 11 120 40 <40 

<1 <10 29 <2 <40 

4 13 87 41 19 

10 <10 56 21 12 

<1 91 48 3 3 

<1 <10 49 9 7 

3 16 81 53 16 

<1 <10 36 14 <20 

<1 <10 36 12 10· 
<1 <10 22 <2 4 

<1 20 49 17 12 

<1 <10 46 <2 9 

<1 <10 28 3 4 

<1 <10 40 10 7 

<1 <10 41 19 9 

<1 <10 28 14 6 

<1 <5 19 5 4 

6 50 310 130 52 
<1 <10 29 4 22 
<1 <10 47 49 12 

<1 <10 30 5 7 

<1 100 

<1 85 

<1 36 

<1 1500 

<1 410 

<1 67 

2 340 

230 

<1 94 

<1 140 

<1 290 

<1 140 

<1 190 
<1 56 

170 

<1 240 

2 70 

3 77 

170 

3 120 

<1 78 

2 1300 
<1 110 
<1 330 

<1 180 

188 

128 

180 

84 

90 

236 

154 

80 

364 

290 

58 

346 

66 

74 

140 

260 
320 

134 

60 

328 

154 

132 

36 

348 

250 

56 

225 

• 
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HUNTI.N WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m /L m /L m /L m /L m /L m /L 1 /L 119/L 119/L 119/L 119/L 11 IL 119/L m /L 

ABCC03 11/21/96 
11/21196 
11/21/96 
11122/96 
11/22196 
11125/96 
12/9/96 
12/9/96 
12/9/96 

12/10/96 
12/10196 

7:34 ST 5 140 
8:34 

10:34 ST 12 100 
B:34 

10:34 ST 31 1000 
6:34 

13:08 ST 3 250 
13:38 
16:0B ST 5 120 
0:08 
2:08 ST 10 750 

12/1 0/96 2.0: 0 8 
12/10/96 22:08 ST 13 130 

550 
12/11/96 22:08 
12/12/96 0:08 ST 18 
12/13196 14:08 

1/1/97 
1/1/97 
1/2197 
1/2197 
1/2/97 
1/5/97 

1/21197 
1122/97 
1/22197 
1/22197 
1/23/97 
1/23/97 
1/23197 
1/25/97 
1/25/97 
1125/97 
1/26/87 
8/25/97 
9/25/97 
9/26/97 
9/26/97 
9/28/97 
8/28/97 
9/29/97 

11/10/97 
11/10197 
11/10197 
11111/97 
11/11/97 
11/13/97 
11/13197 
11/14/97 
12/18/97 
12/18/97 
12/18/97 
12/19197 
1/29/98 

21:08 ST 
22:08 

0:08 ST 
14:08 
16:08 ST 
22:08 
19:02 ST 

1:02 
14:17 ST 
23:02 

1:02 ST 
17:02 
19:02 ST 
13:02 
15:02 ST 
17:02 
8:25 ST 
8:41 ST 

11:41 ST 
1:41 SF 
9:41 ST 
7:41 SF 
9:41 ST 
7:41 SF 

12:15 SF 
13:15 
15:15 ST 
5:15 SF 
7:15 ST 
7:15 SF 
9:15 ST 
5:15 SF 

12:13 ST 
13:13 SF 
15:13 ST 

3:13 SF 
5:21 ST 

5 1100 

8 320 

40 850 

4 600 

6 800 

9 260 

22 1900 

2 

58 

B 390 

24 1300 

12 1600 

5 

8 460 

25 1400 

11 340 

5 650 

7 200 

5 860 

44.0 7.0 

32.0 7.2 

20.0 8.6 

200.0 7.3 

30.0 7.2 

10.0 8.7 

25.0 7.4 

58.0 8.1 

36.0 

28.0 

11.0 

48.0 

24.0 

38.0 

20.0 

21.0 

120 

11 

2.4 

150 

10 

41 

440 

83 

14 

8.0 

7.6 

8.3 

8.0 

8.0 

7.7 

8.4 

7.5 

6.8 

8.1 

8.2 

6.9 

8.3 

7.4 

7.5 

7.5 

7.6 

6.4 

3.1 

13.0 

5.9 

1.8 

6.6 

0.84 

0.35 

0.12 

0.45 

0.21 

<0.1 

4.00 

1.40 

1.50 

2.90 

0.81 

0.88 

1.80 

0.90 

0.63 

2.00 

0.43 

0.69 

2.2 0.14 0.88 0.71 

7.7 0.15 1.40 <0.2 

9.9 

5.0 

7.0 

6.7 

9.5 

2.5 

20.0 

12.0 

1.2 

7.0 

11.0 

9.2 

5.7 

10.0 

18.0 

7.1 

9.9 

4.2 

14.0 

0.34 

0.60 

0.28 

0.25 

0.27 

<0.1 

<0.1 

0.27 

0.29 

0.3 

0.1 

<0.1 

1.5 

0.3 

0.7 

0.6 

0.6 

1.2 

2.40 0.70 

1.40 0.60 

0.78 0.32 

1.70 0.77 

1.70 0.61 

0.93 0.56 

1.60 0.43 

2.40 0.73 

0.79 0.50 

4.7 2 

1.7 0.44 

2.5 0.2 

9.2 3.70 

2.7 0.57 

6.6 2.20 

4.1 2.50 

1.7 0.81 

4.6 1.00 

Appendix 4.2 

58 

34 

23 

250 

32 

<8 

9 

42 

36 

12 

8 

50 

10 

<6 

10 

11 

22 12 

20 11 

10 a 

45 14 

35 6 

50 19 

23 10 

27 15 

<0.5 200 52 

<0.5 10 11 

<0.5 17 <6 

<0.5 

<0.5 220 78 

<0.5 <6 <6 

<0.5 140 39 

<0.5 700 110 

<0.5 64 16 

<0.5 96 30 

<1 <10 210 

<1 <10 39 

<1 <10 24 

<1 13 39 

<1 <10 25 

<1 <10 25 

<1 <10 17 

<1 <10 22 

22 

16 

4 

36 

11 

3 

8 

9 

<1 <10 22 6 

<1 <10 24 7 

<1 <10 30 4 

<1 <10 27 4 

<1 <10 34 10 

<1 <10 28 12 

<1 <10 25 <2 

<1 <10 . 46 13 

<1 <10 11 10 
9 69 480 180 

11 76 44 
<1 <10 43 11 
<1 <10 29 2 
<1 <10 26 <2 
<1 <10 27 <2 
<1 <10 20 <2 
<1 <10 33 9 

1.0 16 110 19 
<1 <10 47 6 
<1 <10 <4 3 
<1 <10 25 <2 
<1 90 37 24 
<1 <10 25 7 
<1 18 48 42 
<1 <10 18 <2 
<1 20 30 14 
<1 <10 20 <2 
2 <10 43 14 

15 

12 

5 

11 

4 

<4 

<4 

<4 

43 

6 

12 

<4 

5 

<4 

<4 

4 

<4 
23 
20 
13 
5 
4 

7.0 
<4 

13 

29 
20 
7 
8 
4 
6 

18 
7 
6 
5 
9 

<1 300 

<1 140 

<1 84 

<1 270 

<1 95 

<1 47 

<1 82 

<1 170 

<1 82 

<1 100 

<1 72 

<1 120 

<1 59 

<1 24 

<1 140 

<1 200 

<1 200 
<1 2500 
<1 350 
<1 300 
<1 52 
<1 64 
<1 11 
<1 18 
<1 170 

<1 680 
<1 310 
<1 110 
<1 93 
<1 280 
<1 160 
<1 260 
<1 25 
<1 130 
<1 34 
<1 ~40 

38 

32 

226 

58 

30 

198 

40 

140 

190 

78 

862 

114 

139 

55 

322 

140 

14 
>4000 

298 

328 

224 

132 

262 

68 

118 

50 

158 
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HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m L m IL m /L m /L m /L m IL i1g/L µg/L ,19/l 119/L 119/L 119/L µg/L m /L 

ABCC03 1/29/98 6:21 SF <1 <10 34 6 7 <1 .1,20 

1129/98 8:21 ST 18 820 140 7.8 44 <0.5 1.4 0.63 110 24 <1 <10 27 12 9 <1 79 186 
1/30/98 18:21 SF 9 <10 18 4 8 1 26 
1130/98 20:21 ST 29 1300 11 8.2 ~8 <0.5 1.7 0.34 13 9 <1 <10 22 4 8 <1 26 262 

2/2198 4:21 SF 18 <10 19 <2 <4 <1 <10 
5112/98 14:40 ST 5 1050 136 7.9 10 <0.05 8,.7- a 490 110 18 52 42 14 <2 370 210 
5112/96 15:40 SF <0.5 6 22 <2 6 <2 66 
5/12196 17:40 ST 13 195 44 7.5 3.1 0.18 <1.0 2.33 BB 40 <0.5 9 25 13 5 <2 91 56 
5113/98 17:40 SF <0.5 5 13 <2 <4 <2 26 
5113/98 19:4.0 ST 33 1780 28 8.4 24.0 <0.05 1.1 <0.05 68 28 '.'0.5 6 19 4 <4 <2 37 350 
5/16198 11:40 SF <0.5 4 15 <2 <4 <2 17 
1118/98 3:03 ST 5 1010 190 7.3 22.0 1.61 39.6 11.0 600 333 4 29 132 87 36 <2 BBB 190 
1118198 4:03 SF <1 <B 20 3 21 <2 100 
11/8198 6:03 ST 9 460 23 7.5 9.7 0.18 2.6 1.2 80 50 <1 9 40 11 8 <2 149 115 
1118198 22:03 SF <1 <8 22 <2 6 <2 70 
11/9/98 0:03 ST 38 1370 9 8.2 17.0 <0.05 1.2 0.4 16 B <1 <B 20 2 <4 <2 50 295 

11/12/98 2:03 SF <1 <8 18 <2 <4 <2 40 

11/11/98 10:03 ST 6 <1 <8 41 14 9 <2 187 160 
11/11/98 20:03 SF <1 <8 31 <2 9 <2 103 
3/11/99 10:49 ST 5 670 88 7.7 9.9 0.51 8.8 0.6 210 110 2 15 71 39 16 <2 401 160 
3/11/99 11:49 SF <1 <8 24 <2 9 <2 83 
3/11/99 13:49 ST 2 375 64 7.5 7.2 0.53 5.7 1.8 220 98 1 13 70 33 15 <2 414 100 
3/11/99 15:49 
3/20/99 6:25 ST 5 755 18 7.5 9.6 0.48 3.9 1.7 210 62 <1 9 40 14 10 <2 210 184 
3/20/99 7:25 SF <1 <8 22 <2 8 <2 109 
3/20/99 9:25 ST 4 405 12 7.2 7.2 0.26 2.9 0.8 50 24 <1 <8 38 8 8 "2 135 112 
3/20/99 15:25 SF <1 <8 33 13 8 <:2 81 
3/21/99 9:25 ST 35 1460 2 B.7 11.4 <0.05 1.4 0.1 7 3 <1 <8 32 <2 <4 <2 28 292 
3/24/99 7:25 SF <1 <8 28 <2 4 <2 22 
3/25/99 11:44 ST 5 565 26 7.9 4.8 0.31 4.4 1.8 220 166 <1 <8 33 22 8 <2 193 126 
3/25/99 12:44 SF <1 <8 19 <2 4 <2 26 
3/25/99 14:44 ST 9 380 18 7.7 5.5 0.13 1.3 0.4 42 14 <1 <B 24 8 5 <2 101 86 
3/26/99 6:44 SF <1 <8 18 <2 <4 <2 55 

3126199 8:44 ST 38 1270 2 8.6 10.2 0.05 1.3 0.1 9 6 <1 <B 23 <2 <4 <2 40 282 
3/29/99 10:44 SF <1 <8 17 <2 <4 <2 25 

• App' .. '< 4.2 • 
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HUNT.ON WATERSHED - STORM ANO ORY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH 
T a # umhos NTU 

WMCC04 11/10/94 6:50 ST 
11/10/94 10:50 
11/10/94 12:50 ST 
11/10/94 20:50 
11/16/94 
11/18/94 

3/10195 
3/11/95 
3/11/95 
3/12/95 
3/12/95 

5:41 ST 
11:41 
21:29 ST 

1:29 
3:29 ST 
7.:29 
9:29 ST 

3/14/95 19:29 

3 

5 

500 130.0 6.4 

490 29.0 6.7 

4 1100 20.0 

3 700 70.0 

15 450 39.0 

30 1700 2.3 

7.8 

8.0 

7.7 

8.2 

5.8 1.30 

9.8 0.52 

13.0 

8.9 

6.4 

21.0 

0.43 

0.10 

0.10 

0.10 

9/27195 9:00 6 1800 0.7 8.3 21.0 0.10 
9/27195 
9/27195 
9128/95 

12/12/95 
12/12/95 
12/13195 

14:00 
15:00 
8:00 

21:19 ST 
22:19 

18 

4 

0:19 ST 10 
12113/95 18:19 

1900 0.9 

740 590.0 

8.3 

7.3 

400 51.0 6.9 

17.0 

25.0 

0.10 

2.90 

9.0 0.58 

6.40 

2.50 

4.60 

1.40 

0.99 

0.98 

2.30 

1.30 

26.00 

3.40 

12114/95 10:19 ST 30 1800 2.1 8.3 22.0 0.29 0.89 
12116/95 8:19 
1/16/96 18:38 ST 5 1100 45.0 7.7 27.0 1.30 10.00 
1/16/96 17:36 
1/16/96 
1/17/96 
1119/96 
1119196 
1/19/96 
1/19/96 
1/19/96 
1/21/96 
1/21/96 
1/22/96 
1/22/96 
1/23/96 
1/31198 
1131/96 
1131198 

19:36 ST 
7:36 
5:07 ST 
6:07 
8:07 ST 

16:07 
18:07 ST 
16:07 
22:07 ST 
6:07 

10:07 ST 
4:07 
1:46 ST 
2:46 
4:48 ST 

1131196 1 B:46 

7 440 180.0 7.5 9.1 0.88 

5 010 25.o a.a 25.0 0.82 

5 480 55.0 8.1 14.0 0.38 

23 1600 3.9 8.3 15.0' 0.12 

6 540 120.0 7.9 6.2 0.16 

10 1400 6.9 8.4 15.0 0.10 

5 930 12.0 8.0 14.0 0.33 

8 210 140.0 7.4 3.8 0.47 

1131196 20:46 ST 30 1100 19.0 8.4 14.0 0.10 
2/3195 6:45 
2/3196 8:46 ST 8 660 21.0 7.9 7.9 0.28 
2/4/96 0:46 
3/4/98 11 :35 ST 5 1100 56.0 8.2 14.0 0.46 
3/4/96 12:35 
314/96 16:35 ST 10 190 82.0 8.0 3.0 0.35 
3/5/98 10:35 
3/5/98 
3/8196 

10/30198 
10130198 
10/30/98 

12:35 ST 
10:35 

5:00 ST 
13:00 SF 
15:00 ST 

35 

5 

7 

1400 2.2 

550 270.0 

620 62.0 

8.4 

7.1 

7.9 

15.0 

13.0 

10.0 

0.10 

1.50 

0.42 

5.20 

4.30 

3.30 

1.90 

2.90 

0.83 

2.30 

3.00 

1.10 

2.20 

2.00 

1.40 

0.71 

8.20 

1.60 

• 
P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
m /L m IL m IL m IL 119/L 19/L µgll µg/L µg/L 119/L 11g/L m IL 

4.40 

1.50 

1.50 

1.10 

0.86 

0.32 

0.40 

0.20 

13.00 

2.00 

0.45 

2.40 

2.90 

0.90 

1.00 

0.30 

2.50 

0.45 

0.77 

1.90 

0.49 

0.87 

0.78 

1.40 

0.29 

4.00 

1.30 

340 

37 

26 

180 

52 

<6 

10 

7 

2100 

84 

<6 

160 

230 

56 

76 

7 

260 

38 

180 

28 

46 

67 

160 

12 

520 

60 

63 1.1 <10 210 55 <40 0.93 350 

23 <1 <10 35 9.5 <40 <0.3 97 

20 

29 

16 

<6 

12 

<1 <10 

<1 <10 

<1 <10 

<1 <10 

80 

28 

22 

15 

<1 <10 18 

8.4 <40 0.95 140 

33 <40 <1 110 

12 <40 <1 57 

<2 <40 <1 19 

<2 <40 <1 14 

<6 <1 <10 21 <2 <40 <1 17 

380 

26 

3 32 480 140 55 

<1 <10 51 

<6 <1 <10 40 

59 10 <10 84 

53 

29 

22 

6 

45 

6 

16 

36 

11 

19 

23 

20 

<6 

110 

13 

<1 15 

<1 <10 

<1 <10 

<1 <10 

14 

<1 <10 

<1 13 

16 

58 

39 

32 

23 

84 

24 

41 

59 

<1 <10 27 

<1 <10 41 

<1 <10 34 

<1 <10 33 

<1 <5 

2 21 
<1 <10 
<1 11 

15 

83 
23 
31 

26 <40 

<2 <40 

24 15 

24 13 

9 8 

10 8 

<2 11 

48 16 

<2 4 

10 7 

50 25 

8 

13 

14 

19 

3 

so 
<2 

11 

10 

10 

24 

5 

<4 

31 
14 
8 

1100 

<1 230 

<1 33 

3 280 

4 200 

<1 140 

<1 100 

<1 37 

<1 330 

2 42 

<1 110 

<1 360 

<1 79 

4 80 

<1 130 

<1 120 

<1 36 

<1 530 
<1 150 
<1 130 

100 

105 

205 

164 

112 

440 

185 

92 

540 

304 

350 

258 

124 

452 

132 

404 

258 

46 

318 

172 

258 

56 

8BO 

170 

180 
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HUNTINGTON WATERSHED· STORM AND DRY WEATHER MONITORING 

~TATION DATE TIME SAMPLES EC Turb 
T e # umhos NTU 

pH NOl 
m /L 

NHl 
m /L 

WMCC04 10/31/96 3:00 

• 

10/31/96 
11/3/96 

11/21/96 
11/21/96 
11/21/96 
11/22196 
11/23/96 

5:00 ST 36 
3:00 
7:04 ST 5 
8:04 

1400 1.8 

250 160.0 

8.4 

7.4 

10:04 ST 12 140 98.0 7.5 
6:04 
6:44 ST 24 1200 14.0 8.4 

11/25/96 6:04 
12/9196 
12/9/96 
12/9/96 

12/10/96 

14:00 ST 
15:00 
17:00 ST 
3:00 

5 

6 230 120.0 7.8 

17.0 

6.2 

3.6 

16.0 

4.0 

0.15 

0.59 

0.33 

0.18 

0.21 

12/10/98 5:00 ST 10 980 14.0 8.3 12.0 <0.1 
12/10/98 23:00 
12/11/96 1 :OO ST 7 210 34.0 7.5 3.4 0.22 
12/12/96 1:00 
12/12/98 3:00 ST 17 910 4.9 8.1 11.0 0.15 
12/13/96 11:00 
12/27/96 10:00 ST 5 960 140.0 7 .9 15.0 0.27 
12/27/96 11 :00 
12/27/96 
12/28/96 
12/28/96 
12/31/96 

1/21/97 
1/22/97 
1122/97 
1122/97 
1123197 
1/23/97 
1/23/97 
1/25/97 
1/25/97 
1125187 
1126/97 
9125/97 
9/25/97 
9/25/97 
9/26/97 
9/26197 
9/27/97 

11/10/97 
11110/97 
11/10/97 
11/10/97 
11/11197 
11/12197 
11113197 
1 l/14/97 
12118/97 
12/18197 
12/18197 

13:00 ST 10 
7:00 
9:05 ST 36 
9:05 

230 330.0 

1400 5.4 

7.8 

8.3 

3.4 

16.0 

20:00 ST 3 230 130.0 7.5 3.6 
o:oo 
2:00 ST 11 990 11.0 7.9 13.0 

22:00 
0:00 ST 4 310 67.0 7.8 5.4 
6:00 
8:00 ST 28 1300 15.0 8.1 19.0 

14:00 
16:00 ST 3 340 84.0 8.0 6.0 
20:00 
8:55 ST 120 66.0 7.6 1.9 
9:32 ST 5 930 240 7.0 9.5 

10:32 SF 
12:32 ST 6 360 100 7.2 6.8 
0:32 ST 14 1400 3.9 8.5 14.0 

22:32 SF 
2:32 SF 

11:24 SF 5 25.0 
12:24 SF 
14:24 ST 
22:24 SF 

8:24 ST 
6:24 SF 
8:43 ST 
4:43 SF 

12:25 ST 
13:25 SF 
15:25 ST 

5 490 

12 1200 

11 470 

5 510 

9 480 

140 

5.3 

45 

130 

31 

7.0 7.9 

8.2 14.0 

7.9 6.9 

7.7 8.5 

7.5 7.6 

0.43 

<0.1 

0.27 

<0.1 

0.21 

<0.1 

0.38 

0.26 
3 

0.5 
0.2 

1.5 

0.2 

0.8 

0.6 

<0.5 

TKN 
m /L 

0.50 

4.80 

1.90 

1.20 

1.10 

0.83 

1.00 

0.98 

2.40 

2.20 

1.10 

1.80 

0.91 

1.40 

0.74 

1.40 

0.56 
21.0 

5.1 
1.8 

9.2 

1.7 

3.3 

3.1 

1.2 

P04 
m /L 

0.31 

2.40 

1.70 

0.47 

1.00 

0.61 

0.92 

<0.2 

0.61 

2.60 

0.23 

0.91 

0.40 

0.83 

0.32 

1.90 

0.62 
5 

2 
0.58 

2.7 

0.5 

1.5 

1.7 

0.8 

o-P04 TSS 
m /L m IL 

<0.5 

<0.5 
<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<6 

260 

180 

<6 

130 

37 

51 

<6 

58 

670 

10 

210 

8 

14 

20 

130 

75 
510 

170 
14 

170 

<6 

170 

640 

140 

vss 
m /L 

<6 

42 

26 

<6 

16 

8 

15 

<6 

15 

50 

<6 

31 

<6 

6 

10 

26 

13 
120 

52 
12 

61 

7 

44 

170 

27 

Cd Cr 
119/L µglL 

<1 <10 

18 

Cu Pb 
g/L µg/L 

<2 

41 

NI Ag zn Hardness 
1 IL 119/L 119/L m /1.. 

<4 

14 

<1 48 

<1 290 

476 

94 

<1 10 

19 

83 

47 

13 

32 <20 <1 170 58 

404 

66 

68 

306 

52 

295 

320 

82 

<1 <10 <2 6 

2 35 65 

<1 <10 23 

<1 <10 17 

<1 <10 20 

<1 <10 15 

<1 <10 23 

<1 19 

<1 <10 

41 

11 

88 

18 

4 

12 

2 

8 

39 

<2 

<1 <10 31 12 

<1 <10 19 3 

<1 <10 31 20 

<1 <10 26 4 

2 <10 38 160 

<1 <10 14 15 
2 16 89 44 

<1 <10 32 5 
<1 <10 69 27 
<1 <10 18 <2 
<1 <10 49 17 
<l <10 17 <2 
<1 <10 56 17 

<1 <10 
<1 <10 
<1 <10 
<1 <10 
<1 <10 
<1 <10 
<1 20 
<1 <10 
<1 <10 

80 
62 
30 
23 
41 
17 
39 
16 
16 

16 
7 
2 
<2 

21 
4 

59 
<2 

12 

30 

5 

<4 

12 

<4 

5 

16 

<4 

6 

5 

5 

<4 

16 

5 
29 
37 
18 
<4 
14 
6 

20 

18 
21 
<4 
<4 
4 

6.0 
10 
<4 
<4 

<1 69 

420 

<1 85 

<1 20 

<1 76 

<1 74 

130 

<1 240 

<1 75 

<1 170 

<1 <10 

<1 22 

<1 100 

<1 530 

<1 190 
2 720 

<1 340 
<1 210 
<1 56 
<1 140 
<1 45 
<1 410 

<1 390 
<1 310 
<1 63 
<1 47 
<1 220 
<1 87 
<1 270 
<1 22 
<1 49 

426 

66 

305 

95 

410 

102 

36 
330 

104 
364 

240 

350 

446 

136 

134 

142 

• 
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• C 
HUNTINGTON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T 0 # umhos NTU m /L m /L m IL m /L m IL m /L m /L 119IL g/L 119/L 119/L JI IL 119/L 11glL m /L 

WMCC04 12/19/97 7:25 SF <1 <10 16 <2 <4 <1 <10 
12119197 9:25 ST 38 1200 9.2 8.2 19.0 <0.5 1.2 0.3 16 12 <10 <10 20 3 <4 <1 37 376 
12/22/97 11:25 SF <10 <10 19 <2 <4 <1 33 

1/29/96 7:04 ST 5 390 10 7.4 12.0 1.2 5.0 1.3 <0.5 98 43 <1 <10 46 13 9 <1 ffi) 114 
1/29/98 8:04 SF <1 <10 28 <2 7 <1 2a 
5/12/98 12:25 ST 5 1660 3.1 8.3 20.0 <0.05 3,a 0 68 36 <1 <4 17 <2 <4 <2 35 440 
5/12/98 13:25 SF 1 5 15 <2 <4 <2 31 
5112/98 15:25 ST 13 290 22 7.8 4.8 0.1 1.1 60 36 <1 7 56 16 4 <2 88 86 
5/13/98 15:25 SF <1 5 16 <2 <4 <2 23 
5/13/98 17:25 ST 34 1670 1.4 8.2 28.0 <0.05 1.1 <0,05 32 24 ;<1 <4 17 <2 <4 <2 18 510 
5116/98 11:25 SF <1 <4 15 <2 <4 <2 15 
3/11/99 10:28 ST 5 1130 23 8.3 19.6 0.7 3.7 0.5 80 40 <1 <8 76 17 8 <2 210 328 
3/11/99 11:28 SF <1 <8 42 4 5 <2 98 
3/20199 6:14 ST 5 1010 5 7.7 14.9 0.3 2.2 0.6 22 15 <1 <8 36 4 5 <2 87 300 
3/20/99 7:14 SF <1 <8 31 <2 7 <2 67 
3/20/99 9:14 ST 8 645 6 7.8 9.8 0.1 1.7 0.3 14 12 <1 <8 31 3 6 <2 57 208 
3/20/99 23:14 SF <1 <8 29 <2 5 <2 51 
3/21/99 1:14 ST 40 1630 8.4 19.0 <0.05 0.7 0.1 <4 <1 <1 <8 23 <2 <4 <2 21 422 
3/24/99 7:14 SF <1 <8 19 <2 4 <2 18 
3125/99 11:45 ST 5 525 23 7.7 6.5 0.4 3.9 1.4 170 62 <1 g 50 25 g <2 227 140 

3/25/98 12:45 SF <1 <8 19 <2 <4 <2 32 
3125/98 14:45 ST 9 510 21 7.9 7.4 0.2 1.3 0.9 130 24 <1 8 31 14 5 <2 132 140 

3126/99 6:45 SF <1 <8 19 <2 <4 <2 38 
3126/99 6:45 ST 38 1530 2 8.4 18.2 <0.05 0.6 0.1 <4 <1 <1 <8 18 <2 <4 <2 23 500 

3/29/99 10:45 SF <1 <8 15 <2 <4 <2 19 
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HUNTINGTON WATERSHED - STORM AND ORY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T & # umhos NTU m IL m /L m /L m IL m IL m /L m /L µg/L 119/L J19IL µg/L µg/L 119/L 119/L m /L 

EGWCOS G/14/94 10:36 24 1500 28.0 8.3 0.3 0.13 1.60 0.27 80 8 
6114/94 9:36 
7/13/94 10:46 24 1600 34.0 8.6 0.3 0.20 1.60 0.59 58 22 
7/14/94 9:46 
1014194 12:30 ST 4 1400 120.0 7.1 4.0 1.50 7.80 3.00 240 12 1.2 <10 39 24 140 1.8 170 344 
10/4/94 16:30 
1014194 18:30 ST 9 740 94.0 7.1 5.6 2.00 9.70 2.60 220 28 1.2 11 41 32 59 1.7 240 184 
1015/94 10:30 
10/5/94 12:30 ST 1 T 840 76.0 7.4 5.9 0.94 5.60 1.70 120 15 <1 <10 31 17 76 1.9 160 228 
1016194 8:30 
10/6194 12:30 ST 23 910 160.0 7.8 2.6 1.30 47.00 2.60 230 39 <1 <10 66 26 <40 1.1 130 200 
10/8/94 8:30 

10/13/94 10:30 24 1200 95.0 8.2 2.6 0.62 3.30 1.90 170 28 
10/14/94 9:30 

11/8/94 4:00 ST 5 1600 60.0 7.9 7.T 0.34 2.10 0.50 84 16 <1 <10 42 11 <40 2.1 120 455 
11/8194 12:00 
11/8/94 14:00 ST 19 1300 58.0 7.5 9.8 1.00 4.90 1.10 87 10 <1 <10 25 8 54 0.58 95 345 

11110/94 2:00 
11/10194 8:00 ST 1 200 <1 <10 7B 66 <40 <0.3 300 165 
11110194 22:00 ST 13 580 160.0 B.7 5.4 0.44 5.10 2.90 380 36 1.3 10 100 49 <40 <0.3 260 155 
11/12/94 4:00 

312195 12:00 ST 4 1900 12.0 8.3 19.0 0.24 2.30 0.41 23 10 <1 <10 20 3.3 <40 <1 44 460 
3/2/95 16:00 
3/2/95 20:00 ST 20 670 27.0 7.9 10.0 0.46 2.30 0.91 61 16 <1 <10 23 11 <40 1.2 63 174 
314195 10:00 
3/4/95 12:00 ST 6 660 6.2 7.9 6.4 0.15 1.80 0.82 14 7 <1 <10 32 3.5 <40 1.1 32 170 
3/4195 22:00 
3/5/95 0:00 ST 18 170 37.0 7.4 1.3 0.15 1.10 0.94 67 11 <1 <10 39 15 <40 <1 65 48 
3/8(95 10:00 

3110/95 21:57 ST 3 250 92.0 7.5 3.3 0.10 1.20 1.20 180 31 <1 15 36 24 <40 <1 110 56 
3/11195 1:57 
3/11/95 3:57 ST 15 250 40.0 7.4 3.3 0.11 1.10 1.20 62 16 <1 <10 27 11 <40 <1 70 64 
3/12/95 7:57 
3/12/95 9:57 ST 30 870 9.8 8.0 12.0 0.17 0.85 0.77 12 6 <1 <10 18 3.4 <40 <1 27 240 
3114/95 19:57 
518/95 11:10 24 1700 4.1 8.4 5.9 0.19 1.50 0.20 <6 <6 

519/95 10:10 
817195 10:27 24 1600 26.0 8.4 6.6 0.11 2.40 0.65 71 34 
6/8/95 9:27 

7/10/95 13:35 24 1600 100.0 8.1 1.3 0.17 5.70 1.90 190 54 
7/11(95 12:35 

8/9/95 10:49 24 1700 94.0 8.5 1.1 0.17 2.90 1.80 160 47 

8/10/95 9:49 
9/5(95 9:29 24 1500 61.0 8.2 0.2 0.19 3.50 1.40 120 36 
916195 8:29 

10/10/95 13:20 24 1600 25.0 8.4 1.8 0.47 3.00 0.48 43 17 
10(11/95 12:20 

11(6195 13:45 24 1500 66.0 B.4 4.5 0.39 2.80 0.81 130 23 

11f7/95 12:45 
1216/95 13:19 17 1600 140.0 B.5 8.1 0.25 3.30 1.20 210 53 
12/7(95 5:19 

12/12/95 20:35 ST 5 1200 180.0 7.9 14.0 0.61 6.40 2.40 300 81 <1 10 70 29 <40 <1 310 304 
12/12/95 21:35 
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• • HUNTINGTON WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T 0 # u111hos NTU 111 fl 111 L 111 IL 111 /L 111 /L 111 IL 111 fl 119/L 11gfL ,gfL ,,gfL µgfL µg/L 119/L 111 IL 

EGWCOS 12/12/95 23:35 ST 11 460 110.0 7.5 12.0 0.71 5.50 2.60 170 28 <1 12 42 23 <40 <1 200 104 
12/14/95 3:00 
12/14/95 9:35 ST 30 780 8.6 8.1 11.0 0.69 2.40 0.77 15 <6 <1 22 25 3 <40 <1 71 296 
12/16f95 19:35 
1f10f96 6:47 24 1700 5.3 8.6 14.0 0.10 1.90 0.36 10 <6 
1/11/96 7:47 
1/16/96 17:17 ST 5 1000 78.0 7.6 14.0 0.40 7.50 2.10 210 58 <10 59 24 19 3 200 262 
1/16/96 18:17 
1/16/96 20:17 ST 10 280 63.0 7.5 7.4 0.74 3.70 1.60 100 27 <1 <10 42 18 15 3 120 88 
1/17/96 14:17 
1117/96 16:17 ST 19 640 61.0 8.1 9.1 0.34 3.60 1.00 110 30 <1 70 37 13 20 <1 98 198 
1/Hl/96 4:17 
1119/96 6:17 ST 5 450 64.0 7.9 13.0 0.91 4.30 1.10 110 31 <1 <10 40 17 18 <1 130 130 
1/19/96 14:17 
1119196 16:17 ST 24 490 21.0 7.5 6.4 0.10 1.90 1.20 36 13 <I <10 26 5 12 <1 60 146 
1/21/96 14:17 
1/21196 16:17 ST 8 2.7 0.78 3.60 3.10 16 40 87 <20 <1 330 60 
1/22/96 18:17 
314/96 12:07 ST 5 1100 66.0 7.2 9.3 0.28 3.30 1.00 76 26 <1 <10 36 10 13 2 130 254 
314/96 13:07 
3/4196 15:07 ST 11 120 52.0 8.4 2.0 0.34 1.20 0.87 77 19 <1 <10 34 10 5 <1 100 44 
3/5/96 11:07 
3/5/96 13:07 ST 35 400 6.0 8.0 4.9 0.21 1.30 0.64 16 6 <1 <5 17 4 8 <1 50 112 
3/8/96 9:07 

3/27/96 9:45 1700 3.2 8.1 12.0 0.13 2.00 0.20 a <6 <1 <10 5 <2 8 <1 38 770 
4/29/96 13:34 24 1500 4.4 8.1 1.1 0.13 1.70 0.27 30 15 
4/30/96 12:34 
5126/96 10:30 1600 7.4 8.1 0.7 0.15 2.20 0.32 15 7 
6/17196 10:30 1500 6.9 8.1 0.7 0.14 0.50 0.20 20 6 
7/15196 10:57 24 1500 33.0 8.2 0.3 <0.1 2.90 0.54 47 20 

. 7116/96 9:57 
Bll/96 10:51 24 1400 27.0 8.4 0.8 0.16 0.60 0.36 73 25 
818/96 9:51 
9/4196 10:44 24 1400 17.0 8.6 <0.2 0.35 2.00 0.48 62 20 
9/5/96 9:44 

1012/96 15:36 9 1500 6.5 8.4 0.6 0.23 3.00 0.51 56 32 
10/2/96 23:36 

10/30196 11:45 ST 6 220 130.0 7.1 6.5 0.82 3.00 1.90 150 28 <1 <10 41 22 13 <1 200 45 
10130/96 21:45 
10/31/96 7:45 ST 32 690 92.0 8.0 7.9 2.20 2.60 1.20 94 17 <1 <10 27 8 11 <1 100 216 

11/3/96 9:45 
11114196 10:50 1500 44.0 B.4 3.9 0.29 1.40 0.38 73 19 
11/21/96 7:25 ST 5 620 580.0 7.5 12.0 <0.1 5.70 1.80 93 22 <1 <10 52 3 20 <1 150 160 
11121196 8:25 
11/21/96 10:25 ST 14 200 350.0 7.7 4.0 <0,1 2.80 2.30 310 38 <1 18 53 30 17 <1 190 70 
11/22/96 2:25 
11/22196 4:25 ST 34 670 12.0 8.2 5.9 0.19 1.30 0.82 23 7 <1 <10 21 4 9 <1 120 198 
11/25/96 6:25 

1219196 12:39 ST 5 900 180.0 7.9 6.9 0.12 2.50 1.10 110 26 <1 <10 32 13 9 <1 120 164 
12/9/1)6 13:39 
1219196 15:39 ST 7 150 110.0 7.5 2.3 0.24 1.50 1.30 130 23 <1 <10 30 36 9 <1 130 43 

12/10/96 3:39 
12/10/96 5:39 ST 10 300 32.0 7.6 3.5 <0.1 1.20 0.87 61 13 <1 <10 27 7 11 <1 50 88 
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HUNTINGTON WATERSHED. STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb 
T e # umhos NTU 

EGWCOS 12110/96 
12111/96 
12/12/96 
12112/96 
12113/96 
12/27/96 
12/27/96 
12/27/96 
12/28/96 
12/28/~6 
12/31/98 

1/21/97 
1/21/97 
1/21/97 
1/22/07 
1/22/97 
1122/97 
1/23/97 
1123197 
1123197 
1/25197 
1/25/97 
1125197 
1126197 
2124197 
3/24197 
4/28/97 
4129197 

23:39 
1:39 ST 
3:39 
5:39 ST 
9:39 

10:05 ST 
11:05 
13:05 ST 
7:05 
9:05 ST 
9:05 

20:03 ST 
21:03 
23:03 ST 
7:03 
9:03 ST 

23:03 
1:03 ST 

21:03 
23:03 ST 
13:03 
15:03 ST 
21:03 

8:40 ST 
11:55 
10:50 
13:47 
12:47 

14 

15 

5 

10 

37 

5 

5 

13 

11 

20 

4 

24 

130 

490 

1500 

370 

970 

560 

160 

450 

200 

570 

280 

79 
1800 
1700 
1700 

5129/97 10:30 1500 

• 

712/97 14:00 OT 24 6000 
713/97 
Bf7/97 

9/17/97 
9/25/97 
9/25/97 
11/5/97 

11/10/97 
11/10197 
11110197 
11111197 
11/11/97 
11/13197 
11/13197 
11/14/97 
11126/97 
11126/97 
11/26197 
11127197 
11/27/97 
11/30/97 
12/16/97 
12/18/97 

13:00 
13:00 OT 
13:30 OT 
9:08 ST 

10:08 SF 
10:50 OT 

SF 
11:45 SF 
12:45 
14:45 ST 

6:45 SF 
8:45 ST 
2:45 SF 
4:45 ST 
8:45 SF 
9:18 ST 

10:18 SF 
12:18 ST 
18:18 SF 
20:18 ST 
8:18 SF 

12:00 OT 
12:55 ST 

5 

5 

9 

22 

15 

5 

16 

30 

1 
5 

1500 
1600 
360 

1600 

550 

850 

340 

570 

240 

910 

1500 
460 

34.0 

14.0 

32.0 

37.0 

9.5 

90.0 

43.0 

23.0 

30.0 

11.0 

50.0 

45.0 
3,0 
3.5 
4.8 

5.1 
6.1 

8 
14 

680 

7.3 

100 

40 

46 

390 

68 

16 

16 
220 

pH 

7.3 

7.8 

8.2 

7.7 

8.2 

7.9 

7.6 

7.8 

7.4 

7.4 

7.9 

7.4 
8.0 
8.1 
8.2 

8.6 
8.2 

8.1 
7.9 
7.5 

7.9 

7.2 

7.9 

7.7 

8.6 

7.0 

7.6 

7.9 
7.4 

N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
m IL m IL m IL m IL m /L m /L m /L 11 IL µgll µg/L µgll µg/L Jtgll 119/L m /L 

1.9 

5.5 

14.0 

4.1 

7.8 

13.0 

2.9 

5.6 

2.4 

6.3 

3.2 

1.3 
14.0 
5.5 
1.8 

0.9 
<0.2 

<0.4 
6 

11 

11 

5 

6 

5 

5 

7 

22 
8 

<0.1 

0.15 

0.19 

0.31 

0.12 

0.20 

0.13 

<0.1 

<0.1 

0.28 

0.29 

0.22 
0.31 
<0.5 
<0.1 

0.25 
<0.1 

<0.1 
1 

2 

0.90 

0 

0 

0 
<0.5 

0.85 

1.00 

1.70 

1.50 

1.40 

2.20 

1.30 

0.88 

0.76 

0.80 

0.93 

0.84 
1.70 
1.60 
1.40 

1.70 
2.0 

1.7 
7.3 

12.0 

2.1 

7.9 

4.5 

4.0 

7.3 

2.56 

1.5 

1.3 
3.6 

1.00 

0.72 

0.50 

0.76 

0.46 

1.10 

0.73 

0.54 

0.67 

0.56 

0.73 

1.00 
0.79 
0.48 
0.28 

0.23 
<0.2 

1 
5 

0 

2 

2 

5 

0.50 

1.0 
2 

Apr .,'I( 4.2 

<0.5 

<0.5 

<0.5 

<0,5 

<0.5 

<0.5 

<0.5 

<0.5 

57 

18 

31 

65 

11 

190 

46 

25 

39 

10 

72 

67 
23 
12 
10 

8 
11 

17 
27 

660 

<6 

99 

45 

230 

880 

20 

17 

20 
460 

13 

10 

7 

17 

<6 

46 

13 

7 

13 

9 

28 

18 
10 
8 
g 

6 
10 

<6 
16 

180 

<6 

47 

13 

51 

720 

<20 

11 

<6 
72 

<1 <10 21 

<1 <10 15 

<1 <10 27 

<1 <10 23 

<1 <10, 16 

<1 <10 28 

<1 <10 23 

<1 <10 18 

<1 <10 28 

<1 <10 19 

<1 <10 33 

<1 <10 16 

10 

3 

5 

12 

<2 

11 

6 

4 

7 

3 

12 

g 

8 24 110 110 
<10 13 4 
3,0 5 3.0 

2 4 4 3 
<1 <10 43 7 

<1 <10 50 13 
<1 <10 28 7 
<1 <10 16 7 
<1 <10 25 2.0 
<1 <10 36 25 
<1 <10 19 10 
2 <10 50 66 

<1 <10 0 <2 
<1 11 29 25 
<1 <10 15 <2 
4 <10 20 4.0 
4 <10 17 <2 
<1 <10 7 3 
<1 15 48 45 

<4 

4 

23 

<4 

4 

44 

5 

11 

7 

<4 

<4 

8 

30 
12 
6.0 
8 

12 

24 
18 
10 
11 
5.0 
6 

12 
<4 
6 
<4 
5 
6 
5 

17 

<1 51 

<1 120 

<1 97 

<1 120 

<1 79 

<1 190 

<1 100 

<1 <10 

<1 <10 

<1 120 

<1 180 

<1 180 

930 
<1 340 
<1 49 
<1 49 
<1 160 

<1 380 
<1 220 
<1 86 
<1 66 
<1 210 
<1 100 
<1 

<1 39 
<1 150 
<1 98 
<1 sa 
<1 67-
<1. 46 
<1 270 

42 

145 

470 

106 

384 

144 

52 

114 

59 

184 

94 

30 

320 

420 

174 

244 

98 

140 

64 

258 

492 
124 

• 
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HUNT.ON WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC 
T e # umhos 

EGWC05 12118197 
12118/97 
12119/97 
12119/97 
12122/97 

1/3198 
1/3198 
1/3198 
1/4/98 
1/4198 
116/96 

1/9/98 
119/98 
1/9/96 

1/10198 
1110/98 
1/13/98 
1129/98 
1/29/98 
1/29/98 
1/30/98 
1/30/98 

2/2/98 
2/14198 
2/14198 
2/14/98 
2/15/98 
2/15198 
2116/98 
2/16/98 

' 2/18/98 
5/12/98 
5/1211)8 
5/12/98 
5/13/98 
6/22/98 
6123/98 
7/15/98 
7/15/1)8 

13:55 SF 
15:55 ST 
7:55 SF 
9:55 ST 

11:55 SF 
0:54 ST 
1:54 SF 
3:54 ST 
5:54 SF 
7:54 ST 

23:54 SF 

9:44 ST 
10:44 SF 
12:44 ST 
12:44 SF 
14:44 ST 
8:44 SF 
6:23 ST 
7:23 SF 
9:23 ST 
7:23 SF 
9:23 ST 
5:23 SF 
8:53 ST 
9:53 SF 

11:53 ST 
1:53 SF 
3:53 ST 

19:53 SF 
21:53 ST 
7:53 SF 

14:29 ST 
15:29 SF 
17:29 ST 
11:29 SF 
11:03 OT 
10:03 
9:30 D 

15:30 

9 

38 

5 

14 

33 

5 

13 

34 

5 

12 

35 

5 

8 

21 

14 

5 

7 

24 

6 

8/4/98 8:40 D 24 
8/5/98 7:40 
9/8/88 11:30 D 24 
9/ll/88 10:30 

10/20198 10:20 D 24 
10/21/98 9:20 

11/2/98 9:50 D 24 
11/3/98 
11/8/98 
1118/98 
11/8/98 
11/8/98 
11/9/96 

8:50 
3:00 ST 5 
4:00 SF 
6:00 ST 2 
8:00 SF 
8:36 ST 36 

220 

470 

1100 

500 

660 

1500 

180 

440 

1100 

270 

520 

910 

110 

1100 

630 

1310 

310 

1620 

1220 

1640 

1650 

1640 

1690 

1400 

255 

695 

Turb 
NTU 

75 

38 

67 

50 

40 

35 

68 

26 

22 

38 

17 

64 

53 

21 

38 

12 

62 

4.2 

18 

7 

9 

7 

6 

22 

105 

12 

pH 

7.4 

7.4 

7.6 

7.4 

7.7 

8.0 

7.3 

7.7 

7.8 

7.4 

7.7 

7.7 

7.5 

7.8 

7.6 

8.2 

7.7 

8.4 

8.4 

7.9 

8.1 

8.3 

8.3 

7.9 

7.7 

7.7 

N03 
m /L 

4 

9 

13 

9 

6, 

16 

3 

13 

4 

8.0 

16 

3 

32 

· 11 

22 

2 

14 

6.6 

4.1 

3.4 

5.7 

6.7 

11.0 

4.8 

9.7 

NH3 
m /L 

<0.5 

<0.5 

<0.5 

0.2 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0,05 

<0.05 

0.20 

0.1 

<0.05 

0.1 

0.2 

0.2 

0.4 

0.5 

0.4 

TKN 
m IL 

1.6 

1.8 

2.9 

1.9 

1.5 

3.0 

P04 
m IL 

0.90 

1.6 +.Cl 

1.4 

3.0 0.73 

1.3 1.0 

1.3 0.5 

2.6 1.0 

0.88 0.9 

1.6 11.0 

1.4 9.2 

2,8 0 

1.6 1.4 

1.7 0.2 

3,5 

2.6 

1.9 

1.5 

4.4 

6.9 

43 

<0.061 

0,2 

0.1 

0.1 

0.3 

0.9 

6.1 

0.7 

Appendix 4.2 

o-P04 
m IL 

<0.5 

<0.5 

<0.5 

<0.5 

0.665 

<0.5 

<0.5 

TSS 

93 

29 

78 

48 

48 

64 

130 

31 

96 

130 

24 

180 

120 

24 

41 

60 

240 

18 

15 

54 

210 

32 

120 

540 

40 

vss Cd Cr Cu 
119/L µg/L 119/L 

23 

13 

23 

16 

18 

<1 <10 
<1 <10 
<1 <10 

<10 <10 
<10 <10 

<1 <10 
<1 <10 
<1 <10 
<1 <10 
<1 <10 
<1 <10 

23 10 <10 
<10 <10 

26 <1 <10 
<1 <10 

14 <1 <10 
<1 <10 

30 <1 <10 
<1 <10 

27 <1 <10 
<1 <10 

12 <1 <10 
<1 <10 

39 <1 7.7 
<1 4 

1e <1 a 
<1 2 

9 <1 4 
<1 2 

14 <1 4 
<1 37 

32 <0.5 6 
<0.5 5 

48 1 12 
<0.5 5 

8 

16 
25 
13 
23 
17 
27 
14 
27 
23 
23 
18 

34 
21 
43 
71 
20 
18 
34 
24 
36 
22 
23 
16 
36 
20 
22 
22 
20 
14 
20 
29 
32 
26 
41 
11 

19 

8 

18 

80 

240 

18 

<1 11 34 
<1 <6 19 
2 24 85 

<1 <8 7 
<1 9 21 

• Pb NI Ag Zn Hardness 
19/L µg/L 119/L 119/l m IL 

<2 
15 
<2 
8 
<2 

14 
<2 
8 
<2 
7 
<2 

11 
<2 

19 
<10 

e 
3.0 
12 

2 
22 

6 
6 
<2 

19 
7 

18 
1 
4 

1 
9 

1.30 
6 
<2 

46 
<2 

4 
5 
<4 
<4 
<4 
6 
<4 
7 
5 
4 
5 

<1 35 
<1 110 
<1 20 
<1 61 
<1 91 
<1 93 
<1 30 
<1 130 
<1 34 
<1 41 
<1 <10 

22 <1 44G 
7 <1 400 

~6 <1 <10 
"'20 <1 <10 

<4 19 44-0 
<4 <1 440 

11 <1 64 
7.0 <1 <-10 
8 <1 110 
6 <1 19 
9 <1 <10 
<4 <1 <10 
9 <1.00 87 
5 <1.00 42 
6 2 58 
7 <1.00 18 
3 <1.00 30 
8 1 29 
4 1.10 35 

14 <1.00 13 
<4 <2 57 
<4 <2 32 
9 <2 168 
<4 <2 11 

6 9 <2 176 
<2 105 
<2 436 

<2 8 
92 19 
<2 6 <2 29 
a 6 <2 92 

60 

148 

280 

140 

200 

420 

70 

128 

300 

76 

152 

240 

BO 

288 

170 

376 

50 

385 

65 
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1-IH~mNGTON WATERSHED • STORM AND DRY WEATHER MONITORING 

TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m IL m IL m IL m IL 1,gfl µglL pg/L 119/L 1,9/L µg/L 119/L m IL 

EGWC05 11112/98 6:36 SF <1 <8 13 4 5 <2 60 
12/8/98 9:15 D 24 1080 22 8.0 10.5 0.1 0.8 0.5 40 10 
12/9/98 8:15 
1/4/99 9:31 D 24 1670 9 8.2 14.0 <0.05 1.4 0.2 56 24 
1/5/99 9:31 
2/2/99 13:12 D 24 650 6 8.0 7.5 0.1 0.8 0.3 24 7 
2/3/99 12:12 
3/1/99 10:20 0 24 1610 4 B.3 7.4 <0.05 0.9 0.1 10 a 
3/2/99 9:20 

3111199 10:41 ST 5 1180. 11 8.1 9.6 0.1 1.8 1.5 26 24 <1 <8 28 6 6 <2 BB 365 
3111199 11:41 SF <1 <8 22 <2 5 <2 57 
3/11199 13:41 ST 10 665 10 7.8 12.B 0.5 1.9 0.1 22 12 <1 <8 32 4 9 <2 67 240 
3/12/99 7:41 SF <1 <8 23 <2 9 <2 52 
3/12199 9:41 ST 33 1190 3 8.2 5.5 <0.05 1.5 0.1 10 4 <1 <8 22 <2 6 <2 36 340 
3115199 6:11 SF <1 <8 20 <2 7 <2 30 
3115/99 10:09 ST 5 205 35 7.5 4.B 0.5 4.3 1.0 390 140 1 16 65 60 13 <2 368 112 
3/15199 11:09 SF <1 <8 7 <2 <4 <2 20 
3/15/99 13:09 ST 4 155 18 7.5 4.3 0.5 1.8 0.6 56 26 <1 <B 24 11 5 <2 77 86 
3/15/99 19:09 SF <1 <8 13 <2 4 <2 28 
3/15/99 21:09 ST 43 785 4 B.2 7.2 0.1 1.3 0.3 17 7 <1 <B 21 3 8 <2 36 260 
3/19199 9:47 SF <1 <8 18 <2 5 <2 27 
3120199 7:06 ST 5 1250 5 7.9 8.0 <0.05 1.6 0.2 4 <1 <1 <B 32 4 5 <2 60 366 
3120199 8:06 SF 1 <8 29 3 7 <2 55 
3/20/99 10:06 ST 10 735 6 7.7 B.2 0.2 2.2 0.4 20 10 <1 <8 28 3 6 <2 55 242 
3121199 4:06 SF <1 <8 22 <2 B <2 39 
3121/99 B:06 ST 38 1190 7 8.3 4.2 0.1 1.5 0.2 10 6 <1 <8 33 2 G <2 38 340 
3124199 8:08 SF <1 <8 22 <2 6 <2 24 
3125199 11:33 ST 5 955 23 7.B 4.7 <0.05 2.4 0.5 78 30 <1 <8 27 10 8 <2 105 316 
3125199 12:33 SF <1 <8 17 <2 5 <2 38 
3/25/99 14:33 ST 9 215 19 7.5 3.3 0.2 1.8 0.8 76 28 <1 <B 27 12 5 <2 97 72 
3126199 6:33 SF <1 <8 15 <2 <4 <2 28 
3/26/99 8;33 ST 38 730 4 8.1 4.4 0.1 1.3 0.2 11 8 <1 c:B 19 2 <4 <:2 31 186 
3/29/99 10:33 SF <1 <8 16 <2 <4 <2 21 
4/27/99 8:31 D 24 1530 02 8.4 2.9 0.1 0.8 <0.061 4 2 

4/28/99 7:31 
5/4/99 7:51 D 24 1160 5 8.3 9.4 <0.05 1.2 <0.061 14 10 
5/5/99 6:51 
6/7/99 9:15 D 

• Ap~.pnrijx 4.2 • 
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SOUTI.JNTY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb 
T e # umhos NTU 

ACJ01 6123194 11:45 OT 
7119194 9:48 OT 24 
7120194 8:48 

4300 
3400 

10128/94 9:22 OT 24 11000 
10/27/94 8:22 
1117/94 8:37 OT 24 3800 
11/8/94 7:37 
5/25/95 10:15 OT 3000 
5/25/85 
8/21/95 
6/22/95 
7/25/95 
7/26/95 
8/28/95 
8/29195 
9/11/95 
9/12/95 

10/18/85 
10/19/95 
11/20/95 
11/21/95 
12/13/95 
12/13/95 
12/13/95 
12/14/95 
12/14/95 
12/16/95 
12/20/95 

1/31196 
1/31/96 

. 1/31/96 
1/31/96 
2115/96 
3127/96 
4/16/98 
4117/96 
4/16/96 
4118/98 
4/18/96 
4/18/96 
4/16/96 
4121/98 
5/28196 
6/19196 
7124196 
7125196 
8127196 
6128196 
9124196 
9/25198 
11/6/96 

11121/96 
11121196 

10:20 
10:34 OT 24 
9:34 

10:30 OT 8 
9:30 
9:22 OT 24 
8:22 

11:45 OT 24 
10:45 
9:48 OT 24 
8:48 

10:26 OT 24 
9:26 
0:00 ST 3 
4:00 
6:00 ST 11 
2:00 

12:18 ST 29 
22:00 

8:30 OT 
4:00 ST 3 

6:00 
7:00 ST 7 

15:00 
11:15 OT 
13:45 OT 
10:11 ST 24 
9:11 
1:30 ST 2 
3:30 
9:30 ST 4 

13:30 
19:30 ST 37 
21:30 
14:00 OT 
11:00 OT 1 
12:20 DT 24 
11:20 
12:00 OT 23 
10:00 
10:45 DT 23 

8:45 
15:50 DT 1 
12:58 ST 5 
13:58 SF 

3100 

3200 

3300 

3200 

3500 

3400 

2000 

1500 

3100 

3700 
2400 

940 

3400 
3300 
3000 

2000 

1300 

2500 

2900 
2800 
2900 

2900 

3100 

3100 
2000 

1.9 
1.5 

2.1 

1.8 

2.5 

3.0 

24.0 

2.7 

3.3 

10.0 

22.0 

190.0 

170.0 

14.0 

5.8 
86.0 

190.0 

1.6 
2.2 

15.0 

52.0 

100.0 

4.1 

1.6 
4.9 
9.1 

5.7 

7.7 

3.0 
60.0 

pH 

8.7 
8.4 

8.4 

8.3 

8.4 

8.1 

8.4 

8.4 

8.4 

8.3 

8.3 

7.7 

7.7 

8.3 

8.0 
8.0 

7.9 

8.1 
8.4 
8.2 

7.8 

7.9 

8.1 

8.3 
8.2 
6.3 

8.1 

8.0 

8.1 
7.5 

NOJ NHJ TKN 
mil m/L m/L 

2.0 0.11 
2.2 0.3 

2.0 0.38 

3.2 <0.2 

4.8 0.22 

2.3 <0.1 

0.3 0.26 

1.5 0.26 

1.7 0.10 

2.7 <0.10 

5.2 0.27 

18.0 

6.3 

5.3 

7.0 
6.9 

8.8 

4.8 
5.7 
0.2 

0.5 

0.2 

0.2 

0.5 
2.2 
0.2 

3.6 

4.1 

5.8 
15.0 

1.BO 

0.84 

0.39 

0.29 
0.30 

<0.10 

0.36 
<0.10 

0.12 

0.40 

0.24 

<0.10 

<0.10 
0.16 
<0.1 

0.22 

<0.1 

0.20 
O.B2 

0.61 
0.49 

1.5 

1.3 

0.59 

0.64 
0.67 

0.22 

0.6 

0.28 

0.62 0.33 

1.30 <0.20 

0.79 0.52 

1.40 0.45 

0.98 O.B4 

1.50 0.90 

7.60 

3.60 

1.60 

1.30 
4.60 

3.90 

0.60 
1.00 
1.40 

3.00 

2.10 

1.20 

1.00 
0.80 
1.10 

1.30 

0.93 

1.10 
4.10 

3.40 

3.10 

0.66 

0.57 
1.30 

1.60 

0.33 
<0.20 

0.26 

1.20 

3.30 

0.62 

0.49 
0.39 
0.54 

0.85 

<0.2 

0.86 
1.70 

Appendix 4.2 

TSS VSS Cd Cr Cu Pb NI Ag 
m /L m /L u IL u /L u IL u /l u /L u /L 

14 
6 

39 

26 

10 

51 

9 

12 

7 

<G 

320 

280 

26 

7 
130 

200 

22 
10 
18 

120 

230 

15 

19 
51 
17 

16 

15 

10 
130 

<5 
6 2.5 <6 23 <3 10 0.45 18 

28 

32 

50 

25 <1 <10 23 <2 <40 <0.3 

<5 2.1 <10 31 3.8 <40 <0.3 

7 4.2 <10 38 3 <40 2 

<6 

18 

<6 

8 

6 

<6 

49 

42 

<6 

10 
25 

36 

7 
<6 
10 

24 

40 

7 

6 
37 
11 

10 

9 

<G 
20 

10 

5 

2 

8 

3 

4 
8 
3 

7 

6 

2 

2 
1 
2 

2 

2 

3 

6 

14 46 <10 59 

22 42 <10 42 

<10 14 <2 <40 

12 27 4 47 

26 31 9 20 

11 3 <2 48 
<10 3 <2 58 
<10 29 <2 25 

<10 19 2 39 

14 42 6 28 

<10 11 <2 27 

<10 <2 <2 25 
<10 3 <2 25 
<10 31 <2 27 

<10 23 <2 30 

<10 14 <2 22 

11 27 2 51 
<10 14 <2 39 

<1 120 

<1 120 

<1 25 

<1 67 

·as 

2 27 
<1 24 
<1 48 

<1 60 

<1 98 

<1 23 

<1 <10 
<1 <10 
<1 62 

<1 41 

<1 32 

<1 71 
<1 17 

• 
1005 

1110 

602 

474 

1055 

604 

276 

1280 
1240 
1018 

708 

410 

900 

1120 
1018 

1142 

1146 

760 

0017678



SOUTH COUNTY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Cu Pb NI Hardness 
T e # umhos NTU m /L m /L m IL m IL m /L m /L u /L u /L u /L m IL 

ACJ01 12/4/96 15:35 DT 2900 8.5 8.2 5.8 0.33 0.85 0.63 14 <6 6 <10 <4 <2 53 <1 26 1222 
1/29/97 11:45 DT 2300 9.6 7.9 5.7 0.33 0.93 0.63 22 13 6 <10 4 <2 50 <1 52 980 
2/26/97 14:05 DT 1 3400 2.7 8.2 5.7 <0.1 1.10 0.32 11 <6 7 <10 7 <2 45 <1 17 1230 
3/18/97 14:45 DT 24 3200 5.9 8.2 5.3 <0.5 1.40 0.45 14 8 5 <10 6 <4 38 <1 150 1170 
3/19/97 13:45 

418/97 11:45 DT 24 3300 6.0 8.1 3.4 <0.5 1.30 0.43 12 <6 2 <10 16 <2 23 <1 <10 1086 
4/9/97 10:45 
5/6/97 14:00 DT 22 3300 7.2 8.3 2.8 <0.1 1.60 0.52 20 9 8 <10 59 2 28 190 1054 
517/97 '1:00 
615/97 10:40 DT .1 3300 1.2 7.7 2.7 0.56 0.85 0.5.5 6 6 
712/97 10:50 OT 3500 1.1 7.9 2 <0.1 1.1 0.4 10 7 
817/97 10:10 DT 3400 1.7 7.6 2 <0.1 1.1 0.7 7 8 

9/17/97 11:00 DT 3200 2.1 7.5 5 0 1.8 0.9 6 6 
10/9/97 15:00 DT 3400 2.0 8.2 7 <0.1 1.2 0.8 13 <6 
6119198 13:40 OT 1 3250 7.6 8.0 6.0 0 1.4 0.6 28 7.0 
7/20198 12:00 D 1 
8/11198 11:23 0 

9/2/98 8:37 D 3220 0 7.8 4.2 0.2 1.3 0 13 05 
10/1/98 8:35 D 1 3060 4 7.6 5.2 0.1 1.4 <0.061 19 6 
11/8/98 4:59 ST 5 8 22 20 4 41 <2 153 880 
11/8/98 5:59 SF <1 <8 7 <2 20 <2 36 
11/8/98 7:59 ST 4 8 25 35 15 31 <2 209 285 
11/8/98 13:59 SF 3 12 18 5 18 <2 93 
1217/98 10:15 0 2250 9 7.9 5.3 0.1 1.1 0.7 26 9 
1/13/99 10:45 0 3260 2 7.9 7.3 0.2 0.7 0.3 9 6 
1/25/99 4:50 ST 10 2550 75 8.1 6.6 0.1 2.6 1.5 270 100 8 15 30 4 43 <2 86 940 
1125/99 5:44 SF 2 <6 14 <2 24 <2 17 
1/25/99 7:44 ST 13 1350 40 7.9 4.3 0.1 1.6 1.0 150 60 3 9 27 4 21 <2 71 480 
1/26/99 7:44 SF 1 <6 13 <2 13 <2 15 
1/26/99 9:44 ST 15 1020 230 7.9 3.9 0.2 2.2 2.5 570 110 5 23 35 10 28 <2 116 280 
1/27/99 13:44 SF <1 <8 9 <2 9 <2 <10 

1127/99 15:44 ST 13 2230 12 7.8 5.2 0.1 0.9 0.6 30 16 3 <8 17 <2 27 <2 32 720 
1/29/99 4:18 SF 2 <8 12 <2 25 <2 18 
2/8/99 9:46 0 3200 3 8.0 6.6 0.1 1.2 0.5 22 10 
2/9/99 18:18 ST 4 2520 36 8.3 7.0 0.1 1.7 1.1 110 18 5 11 24 3 42 <2 55 882 
2/9/99 19:18 SF 3 <8 14 <2 32 <2 16 
2/9/99 21:18 ST 7 1040 72 8.1 4.4 0.1 1.9 1.0 170 36 2 9 31 5 17 <2 65 312 

2/10/99 9:18 SF <1 <8 13 <2 12 <2 12 

2/10/99 11:18 ST 18 2410 8 8.1 5.9 <0.05 0.7 0.5 40 12 3 <8 29 <2 33 <2 38 738 

2/12/99 21:18 SF 3 <8 23 <2 32 <2 49 

3/1/99 10:24 D 3140 2 8.0 5.6 0.1 0.8 0.3 12 10 
3/11/99 ST 2630 21 8.3 6.1 0.1 1.0 0.4 64 20 4 <8 27 <2 35 <2 40 970 
3/11/99 SF 3 <8 19 <2 28 <2 22 
3/25199 13:27 ST 5 1840 136 7.8 159.0 0.2 3.1 2.7 380 40 11 32 47 8 58 <2 166 786 

3/25/99 14:27 SF 1 <8 11 <2 23 <2 12 

3/25/99 16:27 ST 8 1210 72 7.8 3.3 0.1 1.0 1.4 130 26 2 <8 27 5 15 <2 60 346 

3/26/99 6:27 SF <1 <8 15 <2 9 <2 14 

3/26/99 8:27 ST 39 2540 3 8.2 4.7 <0.05 0.6 0.4 11 6 2 <8 12 <2 22 <2 31 824 

3/29/99 12:27 SF 2 <6 11 <2 22 <2 14 

4129/99 6:30 D 3080 02 8.0 4.7 <0.05 1.0 0.4 11 7 

5120/99 10:25 OT 3150 2 8.0 5.8 0.1 0.7 0.5 56 20 4 <8 8 <2 24 <2 16 

5120/99 10:25 DF 4 8 8 <2 22 <2 14 

6/9/99 9:52 0 2880 02 8.1 3.6 0.1 0.9 0.5 7 4 

AppP"-lix 4.2 
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SOUT.NTY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb 
T o # umhos NTU 

LCWI02 3110/95 
3/11/95 
3111/95 
3/12/95 
3/12/95 

22:30 ST 
0:30 
8:30 ST 
9:30 

11:26 ST 
3/13/95 13:26 

12/12/95 21:41 ST 
12/12/95 
12/13/95 
12/14/95 
12/14/95 
12/16/95 

22:41 
0:41 ST 
2:41 

10:41 ST 
20:41 
6:02 ST 
7:02 
9:02 ST 

23:02 
1:02 ST 

13:02 
15:02 ST 
7:02 
9:02 ST 
5:02 
2:21 ST 
3:21 
5:21 ST 

21:21 

2 

11 

11 

5 

14 

30 

5 

8 

19 

9 

11 

5 

13 

1/19/96 
1/19/96 
1/19/96 
1/19/96 
1/20/98 
1/21/96 
1121/96 
1/22/96 
1122/98 
1/23196 
2/20/9B 
2/20/96 
2/20/96 
2/21/98 
2/22/9B 
2/24/98 

5:21 ST 23 
1:21 

10/30/96 
10/30/96 
10/30198 

5:51 ST 5 
6:51 SF 
9:06 ST 5 

10/30196 17 :06 
10130196 19:06 ST 24 

11/ 1/96 17: 06 
11/21/96 11 :07 ST 5 

12:07 11/21/96 
11/21/9B 
11/22/96 
11/22/96 
11/25/96 

14:07 ST 9 
6:07 
8:07 ST 26 

12/9196 
12/9/96 
12/9/96 

12/10/96 
12/10/96 
12/11/96 
12/11/96 

16:07 
13:21 ST 
14:21 
16:21 ST 
10:21 
12:21 ST 
2:21 
4:21 ST 

12/12/96 10:21 

5 

10 

8 

16 

12/12/96 12:21 ST 13 
12/13/96 12:21 

530 3500 

550 630 

960 320 

970 

1100 

1700 

800.0 

140.0 

3.4 

530 65.0 

1300 11.0 

1500 1.7 

710 740.0 

1000 140.0 

720 170.0 

530 1300.0 

1200 69.0 

1500 1300.0 

630 720.0 

1100 

510 

48.0 

170.0 

490 1000.0 

970 120.0 

530 

630 

620 

580 

1100 

420.0 

410.0 

190.0 

570.0 

25.0 

pH 

7.7 

7.9 

8.2 

7.4 

7.8 

8.6 

7.8 

8.4 

8.5 

8.1 

8.1 

7.6 

8.0 

8.5 

7.3 

7.3 

8.2 

7.4 

7.7 

8.3 

7.5 

7.9 

8.3 

8.1 

8.3 

N03 NH3 TKN P04 o-P04 TSS 
m IL m /L m /L m /L m /L 

4 

2.5 

3.5 

19.0 

8.2 

3.8 

6.2 

4.7 

1.7 

3.2 

1.9 

3.0 

4.5 

4.5 

24.0 

8.2 

6.7 

6.2 

5.2 

5.4 

3.2 

2.9 

3.7 

3.1 

0.12 

0.12 

0.15 

14 

3.2 

0.77 

21 

4.7 

2.2 

2.00 32.00 21.00 

0.35 

0.31 

0.31 

0.14 

<0.10 

<0.10 

0.16 

0.20 

0.14 

4.30 

0.70 

2.50 

0.95 

0.59 

3.20 

uo 

3.20 

3.50 

3.80 

0.84 

1.30 

0.56 

0.34 

4.00 

1.30 

1.80 

6.60 

0.17 0.89 1.20 

3.40 25.00 15.00 

0.98 5.20 5.00 

0.26 

0.72 

0.37 

0.24 

0.23 

<0.1 

<0.1 

0.18 

<0.1 

1.80 

5.20 

4.40 

<0.5 

3.10 

1.70 

1.20 

1.80 

0.83 

1.50 

3.30 

6.00 

1.30 

2.10 

2.00 

1.10 

2.30 

0.45 

Appendix 4.2 

10000 

1000 

320 

2400 

310 

10 

85 

6 

6 

1500 

150 

210 

2700 

150 

2900 

1200 

52 

300 

1900 

110 

280 

390 

290 

940 

31 

vss 

780 

120 

37 

330 

48 

B 

16 

<6 

10 

130 

25 

42 

200 

23 

520 

130 

13 

76 

140 

16 

59 

34 

23 

58 

15 

• Cd Cr Cu Pb NI Ag Zn Hardness 
u /L u /L u /L u /L u /L u /L m /L 

5.9 230 110 150 120 

<1 50 34 35 <40 

<1 23 19 10 <40 

9 62 290 490 75 

<1 12 43 

<1 <10 24 

«1 17 

<1 <10 

<1 <10 

4 69 

<1 11 

<1 13 

3 74 

33 

12 

26 

82 

26 

33 

65 

41 <40 

<2 <40 

14 6 

<2 <2 

<2 5 

33 180 

5 9 

19 11 

<2 <2 

<1 <10 22 3 7 

86 
19 
46 

10 60 490 780 
<1 <10 32 13 
2 80 23 42 

<1 «10 15 

<1 17 100 

97 72 

<1 <10 18 

<1 

<1 

<1 

<1 

18 

17 

17 

28 

<1 <10 

45 

25 

18 

28 

8 

<2 

28 

37 

3 

33 

13 

4 

11 

<2 

<4 

17 

73 

6 

15 

12 

17 

25 

<4 

<1 520 

<1 110 

<1 47 

2 1300 

<1 130 

<1 11 

<1 94 

<1 18 

<1 36 

<1 190 

33 

<1 110 

<1 250 

<1 12 

1 1600 
<1 130 
<1 220 

<1 55 

<1 330 

<1 220 

<1 120 

<1 190 

<1 94 

<1 45 

<1 85 

<1 50 

180 

144 

262 

195 

312 

500 

150 

368 

466 

204 

284 

196 

175 

350 

448 

174 

330 

162 

156 

268 

150 

176 

250 

170 

345 

0017680



SOUTH COUNTY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Zn Hardness 
T e # umhos NTU m /L m /L m /L m IL m IL m IL m IL u /L u /L u /L u /L m /L 

LCWI02 3/11/99 13:19 ST 5 980 230 8.6 4.1 0.1 2.3 0.4 170 26 50 54 31 35 <2 153 320 
3/11199 14:19 SF <1 <8 16 <2 <4 <2 <10 
3/11199 16:19 ST 6 1270 15 8.4 3.3 <0.05 0.9 1.3 66 20 <1 <8 25 5 <4 <2 27 390 
3112/99 2:19 SF <1 <8 15 <2 <4 <2 15 
3112199 4:19 ST 39 1530 8.5 5.5 <0.05 0.5 0.3 12 5 <1 <8 16 <2 <4 <2 18 486 
3/15199 10:05 ST 5 600 170 6.1 4.7 0.2 2.2 1.1 690 90 <1 42 56 23 31 <2 130 185 
3/15199 10:19 SF <1 <B 15 <2 <4 <2 <10 
3/15199 11:05 SF <1 <8 19 <2 4 <2 <10 
3115/99 13:05 s 3 820 58 8.2 3.0 0.1 2.8 1.2 420 100 
3115/99 17:05 s 
3/15/99 19:05 ST 35 1290 2 8.5 4.4 <0.05 0.6 0.4 8 3 <1 <B 16 <2 <4 <2 15 424 
3/19/99 7:32 SF <1 <8 14 <2 <4 <2 11 

• Appp~-l,~ 4.2 • 
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SOUTc~NTY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 O·P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness 

0SOL02 11116/94 
11116/94 

3/2/95 
3/2/95 
3/3/95 
3/4/95 
3/4/95 
3/4/95 
3/5195 
3/6/95 

3/10/95 
3/12/95 
3/12/95 
3/13/95 
1/19/96 
1/19/96 
1/19/96 
1/19/96 
1119/98 
1/21/96 
1/21/98 
1/22/96 
1/22/96 
1/23/96 
1/31/98 
1/31/96 
1/31/98 
2/1/96 
2/1/96 
2/2/98 

2/20/96 
2/20/96 
2/20/96 
2/20/96 
2/20/96 
2/22/96 
2/22/98 
2/24/96 

10/30/96 
10/30/96 
10/30/98 
10/30/98 
10/30196 

11/3/96 
12/9/98 
12/9/96 
12/9/96 

12/10/96 
12/10/96 
12/10/96 
12/11/96 
12/12/96 

T e # um hos NTU m /L m /L m /L m IL m /L m /L m /L u IL u /L u IL u /L u IL u /L u IL m · /L 

6:00 ST 
10:00 
19:30 ST 
23:30 

1:30 ST 
7:30 
9:30 ST 

23:30 
1:30 ST 
7:30 

22:54 ST 
8:54 

10:54 ST 
2:54 
9:06 ST 

10:08 
12:08 ST 
18:08 
20:0B ST 
20:08 
22:08 ST 

2:08 
10:08 ST 

B:06 
2:58 ST 
3:58 
5:58 ST 
3:56 
5:58 ST 

11:58 
2:12 ST 
3:12 
5:12 ST 

17:12 
19:12 ST 
9:21 

11:21 ST 
3:21 
6:46 ST 
7:48 F 

10:01 ST 
18:01 
20:01 ST 

8:01 
13:21 ST 
14:21 
16:21 ST 

4:21 
6:21 ST 

22:21 
0:21 ST 
0:21 

3 

3 

16 

8 

16 

18 

9 

5 

2400 

2900 

1300 

1300 

690 

1300 

2500 

1900 

4 2300 

23 2500 

3 680 

12 1200 

5 2100 

12 560 

18 1100 

5 2400 

7 510 

20 710 

21 2300 

5 1700 

5 760 

43 2100 

5 1800 

7 590 

9 1000 

13 670 

56 7.8 

54 8.0 

130 7.8 

42 7.8 

240 7.6 

230 7.9 

16 8.0 

65.0 8.1 

48.0 

30.0 

630.0 

48.0 

64.0 

230.0 

50.0 

20:0 

310.0 

140.0 

21.0 

170.0 

380.0 

29.0 

51.0 

210.0 

120.0 

150.0 

8.3 

8.1 

7.7 

7.7 

8.1 

7.8 

8.0 

7.7 

7.7 

7.8 

8.1 

7.3 

7.4 

8.2 

8.0 

7.6 

7.9 

7.8 

8.5 <0.1 3.2 1.2 

4.2 0.24 2.1 1.7 

2.8 <0.1 1.1 0.94 

1.9 0.23 2.3 4.2 

3.3 0.25 3.0 3.3 

5.6 <0.1 0.74 0.85 

9.0 0.49 3.10 1.10 

9.0 0.27 

7.7 <0.10 

3.0 0.67 

3.8 0.43 

3.3 <0.10 

5.9 0.38 

5.7 0.30 

3.1 <0.10 

3.7 0.17 

15.0 0.27 

6.3 0.23 

15.0 1.60 

6.8 1.00 

6.4 0.54 

5.8 0.18 

4.1 0.22 

5.4 0.21 

3.7 0.19 

2.60 

1.20 

4.80 

1.50 

4.20 

5.20 

1.70 

2.80 

2.80 

1.90 

1.60 

6.70 

6.60 

1.10 

1.80 

2.10 

1.60 

1.70 

1.20 

0.73 

6.20 

1.40 

1.20 

3.10 

1.70 

0.90 

3.20 

2.70 

1.40 

3.20 

5.00 

1.20 

0.94 

2.40 

0.93 

1.60 
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120 

130 

210 

65 

880 

680 

28 

100 

78 

49 

1500 

57 

92 

470 

67 

84 

710 

380 

27 

290 

910 

48 

72 

380 

105 

240 

26 

30 

32 

14 

82 

79 

<5 

22 

18 

7 

190 

15 

16 

58 

1e 

<20 

78 

38 

9 

66 

140 

11 

19 

44 

16 

28 

2.7 <10 

5 <10 

4.8 <10 

<1 <10 

4.5 30 

3.7 27 

7.4 <10 

3 <10 

28 

6 

25 

26 

31 

41 

29 

22 

2 

2 

26 

4 

3 

16 19 

<10 29 

59 140 

<10 19 

<,0 30 

7 28 46 

2 <10 26 

2 <10 . 21 

6 31 41 

4 19 29 

<1 <10 21 

6 15 62 
<1 <10 14 
15 36 43 

2 <10 17 

2 <10 22 

3 17 32 

<10 15 

2 <10 21 

7.3 <40 <0.3 72 

6.5 <40 1.5 64 

8.5 <40 3.6 69 

3.5 <40 1.2 28 

11 <40 <1 110 

11 63 <1 120 

<2 59 <1 41 

4 19 <1 58 

5 

2 

35 

3 

8 

16 

3 

3 

<2 

<2 

<2 

7 
<2 

21 

6 

6 

11 

<2 

4 

18 

24 

82 

17 

23 

27 

13 

13 

<2 

<2 

24 

30 
18 
37 

13 

13 

17 

11 

15 

<1 51 

<1 43 

<1 400 

<1 59 

120 

2 150 

6 46 

<1 57 

<1 160 

<1 98 

<1 <10 

<1 510 
<1 190 
1 280 

<1 56 

<1 110 

<1 110 

<1 44 

<1 61 

975 

1008 

378 

346 

214 

402 

875 

712 

872 

988 

210 

364 

738 

162 

458 

646 

160 

208 

732 

604 

244 

814 

700 

158 

335 

230 
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ii::, ... -,U,, , , : JV WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m IL m IL m /L m /L m /L m /L m /L u /L u IL u IL u /L u IL u IL u IL m IL 

0SOL02 12/12/96 2:21 ST 17 1800 23.0 6.1 5.8 0.23 1.90 <0.2 37 7 3 <10 15 <2 21 <1 98 700 
12/13/96 10:21 
3/25198 6:00 ST 5 2760 20 7.65 B 0 1.8 <0.1 33 19 1080 
3/25/98 7:00 SF 2 3 14 2 26 <1.00 54 
11/8/98 5:45 ST 5 2250 200 7.6 8.4 0.4 8.8 6.1 960 180 10 40 59 47 33 <2 288 755 
11/8/98 6:45 SF <1 <8 9 <2 10 <2 21 
11/8/98 8:45 ST 8 745 44 7.6 7.0 0.3 2.2 2.9 200 120 9 14 25 6 21 <2 96 240 
11/6/96 22:45 SF 4 9 16 3 14 <2 55 
11/9/98 0:45 ST 39 1960 9 8.0 6.6 0.2 1.2 0.6 38 14 <8 13 <2 8 <2 24 685 

11/12/98 4:45 SF 1 <B ,, <2 8 <2 20 
1125/99 4:30 ST 5 1680 130 7.7 5.5 0,2 4.0 2.7 730 150 8 HI 35 20 26 <2 136 620 
1/25/99 5:30 SF <1 <8 8 <2 12 <2 11 
1/25/99 7:30 ST 11 785 26 7.7 4.6 0.1 1.3 0.9 100 30 3 <8 17 3 10 <2 34 280 
1/26/99 3:30 SF 1 <8 10 <2 9 <2 13 
1/26/99 5:30 ST 15 700 60 7.7 4.1 0.2 1.3 1.5 200 60 4 9 26 6 29 <2 66 210 
1/27/99 9:30 SF <1 <8 12 <2 6 <2 14 
1/27/99 11:30 ST 21 1300 26 7.8 5.1 0.1 1.0 1.1 58 34 2 <8 19 3 12 <2 32 404 
1/29/99 3:30 SF <8 12 <2 6 <2 14 
3111/99 11:56 ST 5 2710 28 8.4 3.5 <0.05 1.0 0.5 98 20 3 <8 23 4 16 <2 49 1046 
3111199 12:56 SF 2 <8 17 <2 13 <2 17 
3/11199 14:56 ST 5 2430 68 8.3 5.3 <0.05 1.7 0.8 270 36 6 12 29 8 21 <2 81 974 
3/11/99 22:56 SF 1 <8 13 <2 12 <2 13 
3/15/88 9:07 ST 5 2240 80 8.1 2.8 0.1 2.1 0.5 300 40 6 12 29 8 15 <2 110 1300 
3/15199 10:07 SF 1 <8 14 <2 7 <2 18 
3/15/99 12:07 ST 3 920 76 7.8 5.8 0.1 2.3 0.7 260 44 7 13 38 9 22 <:2 118 436 
3/15/99 16:07 SF 1 <8 18 <2 12 <2 13 
3115199 18:07 ST 44 2020 12 8.2 4.3 <0.05 0.9 0.4 40 11 3 <8 22 2 15 <2 39 750 
3/19/99 10:45 SF 2 <8 25 <2 15 <2 29 
5/20/99 14:00 OT 3020 5 B.4 1.8 0.1 0.9 0.4 39 9 9 10 <2 9 <2 12 
5120/99 14:00 OF <1 9 9 <2 8 <2 16 
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SOUT.UNTY WATERSHED - STORM AND DRY WEATHER MONITORING 
C 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Hardness 
T D # umhos NTU m /L m /L m /L m /L m /L m /L m /L u /L u /L u /L u /L u /L m /L 

PDCM01 6/23194 10:20 OT 1 13000 1.1 8 17 0.23 0.91 0.5 16 <5 
7119194 10:31 OT 24 7400 0.5 8.3 15 0.12 0.69 0.81 28 20 
7120194 9:31 

10126/94 10:19 OT 24 3900 1.7 8.2 4.1 0.27 1.1 0.37 10 <5 
10/27/94 9:19 

1117194 9:34 OT 24 10000 62 8.4 15 0.3 3.2 1.6 230 23 
11/8194 8:34 

11/10/94 7:23 ST 3 1000 440 6.4 8.3 1.3 9.4 12 1800 100 24 87 170 60 160 0.5 830 470 
11/10/94 11:23 
11110/94 13:23 ST 14 8100 6~ 6.8 13 0.3 ~.8 2 500 3~ 11 <10 33 2.4 93 <0.3 110 1095 
11/11/94 15:23 

5125/95 14:45 OT 1 10000 9.8 8.3 15 0.49 1.1 0.81 46 22 
6/21/95 12:29 OT 24 11000 60 8.2 15 <0.1 3.4 1.6 220 76 
6/22195 11:29 
7/25/95 13:10 OT 24 8900 110.0 8.4 5.8 <0.10 4.20 0.21 280 58 
7/26/95 12:10 
B/28/95 11:15 OT 24 1000 160.0 8.3 12.0 0.30 5.40 5.00 450 75 
8/29/95 10:15 
9/11/95 14:45 OT 24 7900 150.0 8.4 14.0 0.11 3.60 1.80 280 60 
9/12/95 13:45 

10/18/95 13:00 OT 24 11000 100.0 8.4 18.0 0.40 6.70 3.80 490 . 120 
10/19/95 12:00 
11/20/95 11:38 OT 24 9900 380.0 8.3 17.0 0.15 6.20 3.90 640 69 
11/21/95 10:38 
12/20/95 9:20 OT 13000 14.0 8.2 24.0 0.24 2.60 0.87 51 18 

2115/96 10:20 12000 9.4 8.1 21.0 0.25 1.20 0.76 57 23 34 <10 23 <2 280 3 150 4360 
2/20/96 3:24 ST 2 720 370.0 7.6 2.5 0.50 3.00 2.10 850 110 8 40 43 20 50 290 185 
2/20/86 3:33 
2120/96 5:33 ST 28 2800 1000.0 7.7 8.1 0.53 5.40 8.50 2800 190 17 90 86 24 220 <1 280 864 

2/22/96 11:33 
2/22186 13:33 ST 19 7600 46.0 8.2 19.0 0.38 1.40 0.86 110 20 38 <10 . 17 <2 190 <1 140 2850 
2/24/96 1:33 
3/12/96 15:42 ST 3 4600 160.0 8.1 8.2 0.33 1.70 1.10 320 34 18 22 31 6 120 <1 140 1450 
3/12/96 19:42 
3/12186 21:42 ST 6 4600 150.0 7.7 9.0 0.88 2.80 1.80 310 41 20 18 81 6 140 240 1568 

3/13/96 11:42 
3/13/86 13:42 ST 38 6600 76.0 B.2 12.0 <0.10 0.88 0.76 160 28 26 <5 20 4 170 <1 130 3012 
3/16/96 13:42 
4/17/96 14:15 ST 1 10000 260.0 8.1 0.8 0.70 7.70 5.80 840 160 67 31 230 14 350 3 850 3215 
4/17/96 23:43 ST 5 800 83.0 7.5 0.6 0.80 2.80 2.10 420 52 8 18 38 10 34 2 200 224 

4/18/96 0:43 
4/18/96 2:43 ST 5 4000 420.0 8.0 0.4 0.27 3.90 2.BO 670 86 12 47 76 6 97 <1 200 1276 

4/18/96 10:43 
4/18/96 12:43 ST 41 9900 57.0 8.3 1.7 0.25 3.10 1.40 140 46 41 <10 25 <2 380 230 3746 

4/21/96 22:43 
5/28/96 14:50 OT 8500 30.0 6.4 13.0 0.27 6.20 2.80 150 67 23 <10 14 <2 <4 <1 100 

6/19/96 13:30 8200 14.0 8.5 16.0 1.20 3.10 1.20 85 <6 17 <10 9 <2 130 <1 61 2870 

7/24/96 14:40 OT 24 7200 240.0 6.3 4.8 0.17 5.60 3.80 620 94 27 21 55 9 210 1 340 2400 

7/25/96 13:40 
8/27/96 12:30 DT 24 6700 73.0 8.2 15.0 0.94 11.00 3.70 190 34 21 <10 28 2 130 <1 160 2425 

8/28/96 11:30 
9/24/96 13:15 OT 23 7600 170.0 8.1 16.0 0.34 3.50 2.00 440 70 34 <10 29 5 160 250 2828 

9/25/96 11:15 
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""''.'. • : ·~ •TY WATERSHED • STORM ANO DRY WEATHER MONITORING 

· ·. ,oN DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 O·P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T 8 # umhos NTU m IL m IL m IL m fl U fl U fl U /L U /L U /L u /L U fl m /L 

1 :iCMO 1 10/30/96 
10130/96 
10130/96 
10/30/96 
10130/96 

1113/96 
1116/96 

11/21/96 
11/21/96 
11/21/96 
11/22/96 
11122/96 
11/25/96 

12/4196 
1/29/97 
2/26/97 
3/18/97 
3/19/97 

4/8/97 

7:17 ST 
8:17 SF 

10:32 ST 
16:32 

5 

4 

35 

1800 1400.0 7.1 

7.3 

8.3 

8.2 
7.2 

1500 370.0 

18:32 ST 5500 45.0 

8900 
350 

13.0 
200.0 

8:32 
13:05 OT 
13:52 ST 
14:52 
16:52 ST 

5 

9 

37 

1500 2000.0 7.5 

8.2 
8:52 

10:52 ST 
14:52 

5400 62.0 

14:00 OT 11000 9.4 8.5 
12:35 DT 4500 28.0 8.0 
13:50 DT 11000 38.0 8.3 
13:27 OT 24 9600 79.0 8.1 
12:27 

9:25 OT 24 9600 46.0 8.1 
4/9/97 8:25 

• 

5/6/97 13:30 OT 22 7500 
517197 
6/5/97 
7/2/97 
817197 

9/17197 
10/9197 

119/98 
1/9/98 

1/10/98 
1129/98 
1/30/98 
1/30/98 
2/2/98 

2/14/98 
2/14/98 
2/14/98 
2/15/98 
2/15/98 
2/16198 
2116198 
2118/98 
3125198 
3/25198 
3/25/98 
3/25/96 
3125/98 
3127198 
3/28/98 
3/29198 
6/22/98 
8111/98 

9/2/98 

10:30 
8:50 DT 
9:10 OT 
8:45 DT 

10:30 OT 
13:00 DT 
19:59 ST 
22:59 ST 
20:59 SF 
13:24 ST 
9:24 SF 

11:24 ST 
7:24 SF 
9:36 ST 

10:36 SF 
12:36 ST 
6:36 SF 
8:36 ST 
6:36 SF 
8:36 ST 

10:36 SF 
6:14 ST 
7:14 SF 
9:14 ST 

19:14 SF 
21:14 

1:14 
3:14 
7:14 

10:00 
12:59 
10:19 

ST 
SF 
ST 
SF 
DT 
D 
0 

1 
11 

11 

35 

5 

11 

11 

26 

5 

6 

27 

15 

6000 
6300 
5700 
6900 
8500 

2500 

5300 

7000 

940 

2700 

7400 

5800 

943 

1520 

5370 

3400 

9180 
9920 
8840 

45.0 8.2 

190.0 
4.1 
61 
7.9 
72 

680 

7.6 
8.0 
7.9 
8.0 
8.3 

7.7 

130 7.8 

36 8.0 

200 7.2 

1300 7.5 

100 7.8 

850 7.7 

180 7.38 

2900 7.43 

650 7.93 

1660 7.75 

22 7.9 
280 7.7 

1000 7.9 

30.0 

9.0 

13.0 

17.0 
3.2 

7.3 

7.3 

25.0 
6.9 

21.0 
22.0 

18.0 

15.0 

2.9.0 
11 
10 
12 
17 

8 

20 

7.1 

8.4 

16.4 

13.7 

8.9 

<0.4 

16.6 

3.5 

19.0 
22.0 
13.0 

4.90 21.00 19.00 

0.65 4.80 4.10 

0.45 1.60 1.30 

<0.1 
0.44 

0.44 

0.19 

0.23 
0.25 
<0.1 
<0.5 

<0.5 

<0.1 

1.60 
2.80 

0.75 
2.70 

5.90 14,90 

2.10 1.40 

1.20 
0.80 
2.50 
5.30 

2.20 

0.87 
0.48 
1.20 
2.40 

1.10 

2.50 1.30 

5800 580 120 250 80 
17 
49 

2 <10 
700 94 12 44 

100 20 15 7 25 

30 
570 

11 
55 

5500 320 

120 21 

52 
28 

100 
230 

120 

130 

14 
10 
35 
47 

42 

30 

3 32 

12 . 210 

43 

160 

30 8 17 

49 
19 
35 
50 

31 

<10 12 
<10 6 

<2 12 
<10 29 

<10 19 

26 <10 33 

49 630 
<2 93 

13 64 

2 114 

32 

3 2100 
<1 72 
<1 320 

<0.1 81 

<1 1BO 16 

18 

3 

170 <1 570 

81 <0.1 66 

<2 300 
<2 150 
1 240 
5 290 

<2 210 

<2 150 

<1 110 
<1 130 
0 120 

<1 390 

<1 85 

<1 170 

2.40 12.00 3.20 350 67 
0.4 2.6 
0.3 3.1 
<0.1 2.1 
<0.1 3.0 

<0.5 4.7 

<0.5 

<0.5 

0.7 

<0.5 

<0.5 

0.2 

0.3 

0.9 

0.6 

0.1 
2 

<0.05 

2.2 

2.9 

2.2 

6 

2 

3 

2.2 

4.8 

1.6 

6.7 

2.8 
30 
6 

56 23 
2 200 38 
2 49 28 
2 120 39 

5 <0.5 1300 140 
50 
6 

<10 
50 

2 

10 

10 

10 

<0.1 

0.3 

0.6 

0.3 

1.3 
6.1 
1.8 

570 

160 

730 

7000 

360 

2400 

7430 

122 

2230 

4340 

110 
860 

1280 

3 <10 
65 9' 25 

<1 14 
25 17 <10 

4 <10 
69 5 30 

1 3 
750 22 256 

2 3 
57 39.0 18 

27 3 
290 38 85 

17 3 
46 7 27 

2 3 
481 18 165 

<1.00 3 
172 26 85 

13 3 
255 22 156 

4 2 
30 

190 
260 

35 
48 
20 
26 
31 
21 
16 
40 
11 

<2 240 
11 83 

<1 210 
<1 50 

<2 
4 
3 

28 
110 

97 

<10 
110 
110 

<1 
<1 
<1 
<1 93 <2 160 

<2 180 <1 34 

110 

15 
1 

20 
14 <1.00 

7 <2 
17 <1.00 

102 21 
23 <1.00 
31 12.0 

15.0 2 
82 23 

8 <1.00 
45 4+ 
22 ~ 

43 <1.00 89 
19 <1.00 15 

254 <10 582 
60 <1.00 7 

354 <5.00 176 
275 <1.00 44 
336 <10 467 
195 <1.00 32 
48 <1.00 110 
26 <1.00 58.0 

173 <10 535 
23 <1.00 30 

241 <5.00 257 
173 <1.00 48.0 

89 25 234 <5.00 485 
8.40 68.0 <1.00 17 

550 

470 

2094 

118 

620 

1920 

4380 
1690 
4040 
3560 

2750 

2120 

>2000 
390 

1736 

2200 

200 

988 

>2000 

1910 

290 

590 

1608 

1065 

• 
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SOUT.UNTY WATERSHED· STORM AND DRY WEATHER MONITORING • STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m /L m IL m IL m /L m /L m /L u IL u /L u IL u IL u IL u IL u /L m IL 

PDCM01 10/1198 10:40 D 1 7500 10 8.0 14.4 <0.05 1 <0.061 80 22 
1118/98 5:51 ST 5 435 95 7.3 4.2 0.4 2 3.4 470 90 6 28 32 10 32 <2 195 110 
1118/98 6:51 SF <1 <8 10 <2 11 <2 24 
11/8/98 8:51 ST 10 4090 580 7.7 14.0 0.6 7 8.6 2580 320 16 98 66 20 90 <2 492 1235 
1119198 2:51 SF 5 37 31 5 52 <2 140 
11/9/98 10:51 ST 37 8280 58 8.1 14.0 0.2 3 1.4 340 60 23 16 34 5 117 <2 182 2912 

11112/98 4:51 SF 17 <8 22 <2 113 <2 54 
11/28/98 5:08 ST 5 6 31 37 12 35 <2 209 160 
11/28/96 6:08 SF <1 <8 10 <2 10 <2 19 
11/28/98 8:08 Sl_" 13 3390 900 7.8 9.7 0.4 1.1 ~-1 1900 720 14 108 72 20 92 <2 481 1030 
11/28/98 8:08 SF 2 <8 13 <2 38 <2 14 
11/29/98 10:0B ST 28 7970 152 8.2 12.0 <0.05 2.8 2.3 700 110 25 26 37 5 128 <2 184 2750 

12/1/98 16:08 SF 16 <6 20 <2 129 <2 34 
12/1/98 18:08 ST 8 3490 3360 7.9 7.9 0.5 8.2 8.2 1910 750 12 66 48 11 82 <2 286 1155 
12/2/98 8:08 SF 4 <8 12 <2 58 <2 15 
1217198 11:15 D 6570 120 8.1 12.6 0.3 3.3 1.2 580 100 
1/13199 10:10 D 1 9640 6 8.1 22.3 <0.05 1.2 0.8 41 13 

2/9/99 17:32 ST 5 850 190 7.4 3.2 0.3 4.6 2.9 150 18 10 39 52 20 56 <2 329 264 
2/9199 18:32 SF <1 <8 6 <2 14 <2 20 
2/9/99 20:32 ST 6 5110 72 8.0 13.6 0.3 2.8 1.4 280 28 11 14 22 4 90 <2 100 1610 

2/10/99 6:32 SF 8 <8 14 <2 84 <:2 40 
2/10/99 8:32 ST 41 10400 14 8.1 20.6 <0.05 1.2 0.5 200 18 26 <8 26 <2 204 <2 109 3228 
2113/99 16:32 SF 24 <8 25 <2 207 <2 100 
2/18/99 11:40 D 1 12000 14 8.2 22.4 <0.05 1.1 0.4 58 15 

311/99 11:16 D 1 10300 13 8.4 19.4 <0.05 1.6 0.5 48 11 
3/11199 11:27 ST 5 1520 130 7.7 6.1 0.7 1.9 1.9 100 30 21 26 70 18 81 <2 433 464 
3111199 12:27 SF 1 <8 15 <2 28 <2 31 
3111199 14:27 ST 5 7120 13 8.2 16.1 0.1 0.9 0.3 78 20 18 8 28 <2 129 <2 105 2480 
3111199 22:27 SF 17 <8 22 <2 128 <2 67 
3/12/99 0:27 ST 8 8670 9 8.3 19.4 <0.05 1.3 0.4 48 11 21 <8 30 <2 148 <2 88 2618 
3/12/89 14:27 SF 19· <8 27 <2 140 <2 58 
3/25/99 11:59 ST 5 1490 112 7.4 6.1 0.7 6.5 4.1 510 420 14 26 90 19 70 <2 444 394 
3/25/99 12:59 SF 3 <8 23 <2 30 <2 35 
3/25/99 14:59 ST 9 4380 54 8.0 9.7 0.1 1.4 1.0 180 24 9 <8 30 2 70 <2 89 1268 
3/26/99 6:59 SF 8 <B 25 <2 64 <2 46 
3/26/99 8:59 ST 38 9920 15 8.2 20.0 0.1 1.5 0.6 74 15 29 <6 30 <2 207 <2 117 3046 
3/29/99 10:59 SF 26 <6 25 <2 199 <2 67 

417199 2:16 ST 5 3350 194 7.9 6.1 0.3 1.9 0.9 500 110 9 21 30 6 67 <2 165 952 
417199 3:16 
417199 5:16 ST 8 3380 323 8.1 8.1 0.3 2.5 1.8 390 44 9 29 37 5 73 <2 162 1052 
4/7199 15:16 SF 4 <6 13 <2 49 <2 23 
417199 17:16 ST 39 10400 15 8.2 21.5 <0.05 1.4 0.7 47 14 30 <8 31 <2 218 <2 132 3325 

4111/99 1:59 SF 26 <8 27 <2 206 <2 84 
4/29/99 10:30 D 8970 4 8.3 18.2 <0.05 1.9 0.6 18 5 

5120/99 12:00 D 9050 24 8.3 12.0 <0.05 1.0 0.9 130 18 
6/9/99 12:00 D 9100 6 8.4 19.0 <0.05 <0.2 0.7 46 11 
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SOUTH COUNTY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Pb NI Zn Hardness 
T e # umhos NTU m /L m /L m /L m /L m /L u IL m /L 

SDCM02 6/23/94 10:05 OT 4900 2.8 9.5 0.27 <O.l 0.8 0.48 13 <5 
7/19/84 10:48 OT 24 13000 2.3 8.4 3.4 0.18 0.95 1.3 77 11 
7/20/94 9:48 

10/26/94 10:09 OT 24 8600 23 8.3 11 0.5 2.5 2.1 440 17 
10/27/84 9:09 
11nl94 9:26 DT 24 9900 2.2 8.4 1.4 <0.2 1.4 0.46 37 14 
11/8/84 8:26 

11/10/94 15:06 ST 4 940 310 6.1 5.1 0.48 3.3 2.6 760 70 7.6 30 65 19 <40 <0.3 250 565 
11/10/94 21:06 

5/25/95 14:15 OT 1 11000 1.6 8.3 2.4 <0.1 0.77 0.21 24 13 
6/21/95 12:09 DT 24 11000 2.7 8.2 <0.2 0.1 1.2 0.28 18 11 
6/22/95 11:09 
7/25/95 12:45 DT 24 960 4.7 8.4 <0.2 <0.10 1.00 <0.20 18 13 
7/26195 11:45 
8128195 10:50 DT 24 1200 5.1 8.4 1.4 0.47 1.70 0.47 32 15 
8/29195 9:50 
9111195 14:31 DT 24 12000 7.0 8.5 1.5 0.18 2.30 0.67 35 16 4 <10 31 <2 59 <1 63 
lll12/95 13:31 

10/16/95 12:00 DT 24 12000 9.7 8.4 2.1 0.11 1.80 0.65 36 14 
10119195 11:00 
11120195 11:24 DT 24 11000 6.7 8.4 5.3 0.20 2.20 1.00 43 29 
11/21/95 10:24 
12/20/95 9:40 DT 1 25000 6.9 8.1 7.0 0.69 2.00 0.75 49 23 

1/19/96 6:13 ST 5 2700 100.0 7.7 11.0 0.86 4.00 2.70 140 37 5 <10 38 46 34 <1 250 652 
1/19/96 7:13 
1/19196 9:13 ST 5 8500 24.0 8.7 8.1 <0.10 1.50 0.66 42 12 2 <10 17 2 22 <1 44 1266 
1/19196 17:13 
1/19196 19:13 ST 23 6500 5.5 8.4 3.2 <0.10 1.10 0.46 19 9 5 <10 17 <2 77 <1 43 1908 
1/21196 15:13 
1121198 17:13 ST 11 2300 74.0 7.6 3.3 <0.10 1.30 1.10 100 20 3 <10 23 11 26 <1 110 520 
1122198 13:13 
1122/96 15:13 ST 8 5100 5.2 8.2 4.0 <0.10 1.10 0.46 13 9 4 <5 14 <2 36 2 63 1140 
1/23196 5:13 
1/31/96 3:17 ST 5 1200 140.0 7.5 3.6 0.36 6.00 2.20 280 48 4 27 48 24 30 <1 250 278 
1/31/96 4:17 
1/31196 6:17 ST 6 1900 92.0 7.9 3.3 <0.10 1.70 2.00 230 38 2 18 30 15 26 <1 140 62 
1131196 16:17 
2/15196 10:00 OT 1 13000 2.6 7.9 2.4 0.25 1.00 <0.20 28 15 8 15 52 <2 78 3 26 14044 
2120196 2:50 ST 5 1500 360.0 7.1 3.9 0.38 5.20 2.70 540 B4 8 22 77 44 37 360 415 
2/20196 3:50 
2120196 5:50 ST 24 1600 350.0 7.7 4.1 0.24 2.70 3.00 700 62 7 40 40 13 41 <1 190 395 
2/22/96 3:50 
2/22/96 11:50 ST 3 5600 24.0 8.8 6.1 0.24 1.80 1.70 47 15 5 16 21 <2 50 <1 23 1610 
2/22/96 15:50 
3112196 14:14 ST 5 3400 340.0 7.9 4.0 0.39 5.30 2.50 530 75 <1 27 48 24 61 <1 320 682 
3112196 15:14 
3112196 17:14 ST 11 2300 240.0 8.0 3.2 0.20 2.10 1.90 470 64 <1 29 36 8 36 <1 120 396 
3/13198 15:14 
3113196 17:14 ST 35 11000 2.1 6.4 1.9 0.15 <0.50 0.26 23 9 4 <5 26 <2 75 <1 46 2500 
3/16198 13:14 
4/17/96 13:35 OT 9300 100.0 8.0 0.5 0.70 9.60 3.80 770 130 15 18 150 24 83 2 360 1770 
5128196 14:40 DT 23000 2.6 9.6 <0.2 0.11 1.10 0.32 55 20 <1 <10 17 <2 30 <1 43 
6/19/96 13:00 OT 8440 3.3 9.6 <0.2 0.23 1.50 0.46 36 <8 <1 <10 12 <2 26 <1 23 1816 
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SOUT.UNTY WATERSHED - STORM AND DRY WEATHER MONITORING • 
STATION DATE TIME SAMPLES EC Turb 

T o # umhos NTU 

SOCM02 7/24/96 
7/25/96 
8/27/96 
8/28/96 
9/24/96 
9/25/96 
11/6/96 

11/21/96 
11/21/96 
11/21/96 
11122196 
111.22/96 

14:25 OT 23 12000 
13:25 
12:45 OT 24 7100 
11:45 
13:00 OT 23 10000 
11:00 
12:50 OT 1 6800 
12:37 ST 5 2200 
13:37 
15:37 ST 10 970 
9:37 

11:37 ST 36 5700 
11125196 13:05 
12/4/96 
1/29/97 
2/26/97 
3/16/97 
3/19/97 

4/8/97 
419/97 
516/97 
5!7197 
6/5197 
7/2/97 
817197 

9/17/97 
10/9/97 
119/98 
1/9198 
1/9/98 

1110/96 
1/10/98 
1/12/98 
2114198 
2114198 
2114/98 
2/15/98 
2116/98 
2/17/98 
3/25/98 
3/25198 
3/25/98 
3125198 
3/25/98 
3/27/98 
3/27/98 
3/29/98 
6/22/98 
7/20/98 
8/11/98 

9/2/98 
10/1/98 
11/8198 

13:45 OT 
12:25 OT 
13:35 DT 
13:11 OT 
12:11 
9:00 OT 
8:00 

13:00 OT 
10:00 
8:20 OT 
8:50 OT 
8:15 OT 

10:10 OT 
12:45 OT 
5:18 ST 
6:19 SF 
B:19 ST 

18:19 SF 
20:19 ST 
6:19 SF 
9:38 ST 

10:39 SF 
12:39 ST 
14:39 SF 
20:39 ST 
18:39 SF 
6:12 ST 
7:12 SF 
9:12 ST 

19:12 SF 
21:12 ST 
19:12 SF 
21:12 ST 
7:12 SF 
9:40 OT 

12:40 0 
12:44 D 
10:04 0 
10:15 0 
4:26 ST 

29000 
1 17000 
1 27000 

22 14000 

24 

22 

1 
1 
e 

19 

18 

8 

14 

12 

5 

6 

18 

18 

14000 

14000 

15000 
8600 

19000 
20000 
14000 
5500 

1900 

5400 

1300 

1800 

1500 

2860 

718 

26700 

2050 

25600 
10200 

5830 
14400 
11000 

130.0 

54.0 

47.0 

3.2 
350.0 

830.0 

40.0 

15.0 
7.3 
4.4 

140.0 

5.1 

3.7 

4.1 
3.2 
5.3 
8.9 
4.0 
110 

240 

8.3 

130 

510 

440 

140 

1900 

800 

610 

4.7 
3 
9 
5 
3 

pH 

8.4 

8.4 

8.3 

9.0 
7.5 

7.8 

8.2 

8.2 
8.8 
8.8 
8.2 

8.1 

8.3 

8.2 
8.4 
7.9 
8.5 
9.9 
7.8 

7.6 

8.1 

7.5 

7.8 

7.7 

7.38 

7.60 

7.89 

7.97 

8.0 
8.7 
8.9 
8.4 
8.5 

N03 NHJ TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
m /L m IL m IL m IL m IL m IL m /L u /L u IL u IL u IL u IL u /L u IL m IL 

<0.2 

1.8 

1.2 

4.0 
9.8 

4.4 

20.0 

2.3 
7.8 
0.9 
2.5 

5.9 

1.2 

1.2 
1.9 
2.9 
3.B 
1.7 
9.7 

3.7 

5.8 

8.4 

7.1 

5.B 

12.B 

7.1 

7.5 

1.8 

<1.3 
1.4 

02 
3.1 
1.3 

0.27 

0.26 

<0.1 

0.20 
1.30 

0.18 

0.28 

0.25 
<0.1 
<0.1 
<0.5 

<0.5 

<0.1 

0.44 
0 
0 
0 

<0.1 
1 

<0.5 

<0.5 

<0.5 

<0.5 

0.2 

0.3 

0.5 

0.3 

<0.05 
<0.05 

0.1 
0.3 

<0.05 

6.30 

2.60 

2.30 

1.90 
9.70 

3.49 

2.10 

0.89 
2.00 
1.90 
6.80 

1.80 

1.50 

1.80 
4.6 
2.0 
2.6 
1.8 
4.0 

2.4 

2.0 

3.0 

2 

4 

5.5 

3.5 

3.7 

3.1 

2.0 
2.5 
3.5 
2.7 
1.6 

3.40 

1.40 

0.74 

1.10 
5.20 

5.80 

0.89 

0.27 
0.72 
0.27 
2.20 

0.69 

0.38 

0.89 

2 
1 
3 

0.90 

2 

10 

10 

<0,1 

0.9 

1.2 

0.9 

0.2 
0.1 
0.6 
1.2 
0.3 
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<0.5 

<0.5 

350 

150 

140 

19 
660 

1800 

78 

83 
60 
54 

660 

37 

33 

59 
46 
48 
70 
35 

400 

630 

17 

370 

1500 

2620 

968 

1260 

1400 

48 
100 
44 
64 
50 

84 

1962 

25 

6 
140 

120 

15 

23 
28 
12 

260 

12 

10 

8 

7 

5 

28 

6 
11 
2 

16 

17 6 

15 5 

22 
24 
20 
32 
12 
72 <10 

<10 
63 1.0 

<1 
10 3 

3 
72 4 

1 
200 5 

1.10 
4 

<1.00 
81 17 

3.40 
211 8 

<1.00 
103 8 

2 
10s a 

2 
30 
26 
15 
22 
12 

46 

<10 52 19 98 <1 62 

<10 41 9 53 <I 190 

<10 32 5 44 <1 180 

26 110 80 58 <1 700 

81 90 17 80 <1 290 

15 29 228 <0.1 125 

<10 
<10 

<2 
<10 

<10 

<10 

10 
<10 
14 
10 

<10 
<10 
14 

7.70 
50 

3 
46 
7 

10.0 
3 

78 
3 

58 
2 

46 
2 

45 

12 
10 
12 
37 

42 

53 

<2 72 
<2 150 
1 42 

15 110 

<2 75 

<2 52 

<1 52 
<1 78 

<0.1 25 
1 350 

<1 <10 

<1 54 

43 22 62 <1 480 
14 <2 37 <1 93 
32 8 ~ <1 14 
25 4 . -1-9 <1 <10 
18 <2 67 <1 4-1-0 
16 <2 59 <1 99 
40 25 30 <1.00 131 
14 1 17 1 32 
54 13 63.0 <1.00 91 
18 <2 32 <1.00 9 
39 14 49 <1.00 119 
19 <1.00 28 <1.00 13 
36 19 105 <1.00 175 
28 2 59,0 <1.00 53.0 
56 28 69 1.30 191 
19 2 
44 22 
19 -1-
51 18 
10 2 

12 <1.00 23 
73 2.10 143 
41 <1.00 30 
80 <1.00 158 
39 <1.00 13 

178 205 143 <2 1530 

1965 

56 

2356 

440 

292 

1792 

5780 
3470 
4220 
3300 

2650 

2700 

1320 

710 

1430 

230 

544 

300 

865 

240 

684 

655 

921 
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SOUTH COUNTY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m /L m /L m /L m IL u IL u IL u /L u /L u /L u /L u IL m /L 

S0CM02 1217/98 11:00 D 38300 38 8.0 8.7 <0.05 1.8 0.9 260 34 
1/13/99 10:00 D 1 7450 4 8.5 10.0 <0.05 1.4 0.4 25 6 
219/99 16:29 ST 5 5130 80 8.1 11.0 0.1 4.7 2.0 260 48 6 14 37 11 55 <2 169 1352 
219/99 17:29 SF <8 10 <2 22 <2 18 

2/18199 12:00 D 18100 8 8.8 3.8 0.1 0.8 0.3 61 18 
3/1199 11:41 D 1 23700 8 8.6 3.3 <0.05 1.9 0.5 85 20 

3/11/99 10:58 ST 5 3740 68 8.5 5.0 0.3 2.3 1.5 250 60 10 12 71 24 60 <2 360 1080 
3/11/99 11:58 SF 2 <8 34 <2 30 <2 42 
3111/99 13:58 ST 6 2290 72 8.1 5.2 0.1 1.4 0.4 160 32 4 10 33 4 38 <2 94 818 
~/11/99 23:58 SF 2 <8 21 <2 31 <2 24 
3/12/99 1:58 ST 39 7170 4 8.4 5.2 0.1 1.5 0.2 28 10 4 <8 34 2 54 <2 42 1908 
3/15199 5:58 SF 3 <8 31 <2 51 <2 29 
3/15/99 8:28 ST 5 2040 78 7.7 5.5 0.6 3.0 1.0 380 130 8 11 47 22 36 -=2 285 688 
3115199 9:26 SF 2 <8 22 4 23 <2 79 
3115/99 11:28 ST 2 900 124 7.7 3.4 0.2 2.3 1.0 510 130 7 17 38 9 30 <2 193 232 
3/15/99 13:26 
4/8199 13:41 ST 5 3080 122 7.9 4.8 0.6 6.1 1.4 280 130 6 10 52 19 44 <2 264 800 
4/6199 14:41 SF <:1 <8 29 <2 19 <2 29 
4/8/99 16:41 ST 15 1760 181 8.1 3.8 0.2 1.2 1.5 230 30 2 9 26 3 23 <2 82 440 
4n/99 20:22 SF <1 <8 15 <2 15 <2 16 
417/99 22:41 ST 8 5080 47 8.3 7.5 0.4 1.3 0.9 88 14 3 <8 27 <2 39 <2 53 1400 
4/8/99 20:41 SF 2 <8 18 <2 35 <2 22 
418/99 22:41 ST 2 3460 38 8.0 6.6 0.3 2.1 0.8 60 17 3 <8 25 4 37 <2 93 855 
419/99 0:41 SF 2 <8 20 <2 33 <2 47 
419/99 2:41 ST 17 6130 4 8.3 4.8 0.1 1.2 0.2 21 6 4 <8 21 <2 65 <2 41 1658 

4/10/99 13:44 SF 4 <8 20 <2 63 <2 23 
4/29/99 10:15 0 7760 6 8.8 <0.44 <0.05 1.6 0.3 53 15 

6/9/99 12:15 D 5370 2 10 0.9 <0.05 2.1 0.3 22 13 
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SOUT.UNTV WATERSHED - STORM ANO ORY WEATHER MONITORING • 
STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 o-P04 TSS Cr Cu Pb NI Ag Zn Hardness 

T 8 # umhos NTU m /L m IL m IL m /l m /L m /L u IL u /L u /L u /L u /L u IL m IL 

SCDAM 3/12/96 15:42 ST 5 1800 9.1 8.4 2.0 <0.10 1.40 0.87 23 9 3 <10 22 2 28 <1 27 574 
3112/96 16:42 
3/12/96 18:42 ST 8 180 7.1 8.3 2.1 <0.10 1.60 0.91 21 12 2 <10 21 <2 33 <1 63 570 
3/13196 8:42 
3/13196 10:42 ST 39 1700 3.4 8.3 19.0 <0.10 0.84 0.55 12 9 <10 25 <2 27 <1 13 600 
3/16/96 14:42 
4/18/96 0:33 ST 5 2100 4.7 9.0 <0.2 0.57 1.10 1.30 25 13 2 <10 14 <2 23 <1 28 686 
4/18/96 1:33 
4/18196 3:33 ST 4 2100 13.0 9.3 <0.2 0.11 1.90 1.60 42 19 <10 33 <2 25 <1 33 750 
4/18/96 9:33 
4/18/96 11:33 ST 40 2100 4.8 8.6 <0.2 <0.10 1.60 1.50 25 13 <10 15 3 20 <1 17 706 
4/21196 17:33 
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SOUTH COUNTY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m /L m IL m /L u /L u /L u IL u /L u /L m IL 

SJNL01 6/23/94 11:20 DT 1800 0.71 8.8 0.79 0.11 <0.2 0.43 9 <5 
5/25/95 11:45 DT 1 720 1.2 8.3 0.9 <0.1 <0.2 <0.2 <6 <6 
6121195 11:06 DT 24 720 1.3 6.3 <0.2 <0.1 0.23 0.28 <6 <6 

6122/95 10:06 
7125/95 12:30 DT 24 940 24.0 6.4 <0.2 0.21 1.00 <0.20 45 18 
7126195 11:30 
8128195 9:50 DT 24 1100 13.0 8.3 <0.2 0.18 0.46 <0.20 39 6 
8/29/95 8:50 
9/11/85 12:40 DT 24 1100 1.0 8.5 <0.2 0.19 0.54 <0.20 <6 <6 
9/12/9/j 11:40 

10/18/95 10:45 DT 24 1200 9.9 8.4 <0.2 <0.10 0.52 0.23 16 8 
10/19/95 9:45 
11/20/95 10:57 DT 24 1100 0.4 8.3 1.0 <0.10 <0.50 <0.20 <6 <6 
11/21/95 9:57 
12/20/95 8:00 DT 1200 1.0 8.0 4.2 <0.10 0.62 <0.20 <6 <6 

2/14/96 12:30 DT 1 1100 2.5 8.5 2.0 0.14 0.56 <0.20 <6 <6 3 27 3 <2 <2 2 20 340 
3/12/96 14:22 ST 5 530 260.0 7.6 2.2 0.34 1.70 1.20 360 46 <1 19 43 31 15 <1 300 180 
3112/96 15:22 
3/12/96 15:22 ST 13 630 230.0 7.9 3.7 0.20 1.10 1.60 430 60 <1 <10 32 16 B <1 120 226 
3/13/96 19:22 
3/13/86 21:22 ST 33 6100 31.0 8.3 12.0 0.14 1.10 0.57 78 25 24 <10 26 <2 180 <1 110 2200 
3/16/96 13:22 
3/27/96 14:10 DT 940 5.2 8.0 <0.2 0.10 0.72 0.25 20 9 <1 <10 4 <2 4 <1 39 350 
412/96 3:13 ST 5 1000 5,8 7.6 0.6 0.14 <0.50 0.27 13 <6 <1 <10 40 11 7 <1 22 340 
412/96 4:13 
412/96 6:13 ST 47 870 14.0 8.0 1.4 0.17 <0.50 0.25 32 11 <1 <10 15 <2 5 <1 17 314 
416/96 2:13 

4/17/96 11:30 910 5.6 8.3 <0.2 0.10 <0.50 <0.20 25 9 <1 <10 15 <2 6 <1 19 290 
4/18/96 1:02 ST 5 810 9.1 8.0 0.3 0.18 0.78 0.37 37 9 <1 <10 16 <2 7 <1 18 280 
4118/96 2:02 
4/18/96 4:02 ST 5 830 160.0 8.1 <0.2 <0.10 1.70 1.10 270 46 <1 <10 19 7 4 <1 44 260 
4/18/96 12:02 
4/18/96 14:02 ST 41 900 7.2 8.4 <0.2 0.10 0.58 0.24 20 8 <1 <10 11 3 <2 <1 11 290 
4/22/96 0:02 
5/28/96 15:15 DT 1100 0.9 8.4 0.8 <0.10 <0.50 <0.20 <6 <6 <1 <10 <2 <2 6 <1 17 
6119/96 12:00 DT 1000 2.8 8.2 <0.2 0.11 <0.50 <0.20 21 12 <1 <10 <2 <2 5 <1 12 230 
11(6/96 15:35 DT 1400 0.9 8.1 <0.2 0.23 0.85 <0.2 <6 <6 

12/4/98 14:20 DT 1200 1.6 8.7 5.0 0.23 <0.5 <0.2 <6 <6 <1 <10 <4 <2 <4 <1 <10 395 
1129/97 12:00 DT 480 25.0 7.9 1.4 <0.1 <0,5 0.39 69 10 <1 <10 4 <2 <4 2 53 160 
2/26/97 13:20 DT 760 3.1 8.4 1.2 0.11 0.54 0.23 <8 <6 1 <10 <4 <2 <4 <1 84 240 
3118197 13:45 DT 780 0.9 9.0 1.1 <0.5 <0.5 <0.2 <6 <6 <1 <10 <4 <2 <4 <1 20 225 

416197 9:50 DT 940 <0.5 B.3 <0.2 <0.5 <0.5 <0.2 <6 <6 <1 <10 <4 <2 <4 <1 <10 300 
516/97 9:45 DT 1100 0.7 8.0 <0.2 <0.1 <0.5 <0.2 <6 <6 <1 <10 12 <2 23 <1 15 370 

615/97 9:15 DT 1200 0.5 8.2 0.2 0.10 0.50 0.20 6 6 

712/97 9:35 DT 1400 <0.5 6.2 <0.2 <0.1 <0.5 <0.2 <6 7 

6/30/98 13:00 DT 605 1.4 9.1 <1.3 <0.05 <1.0 0 7 5 

7/20/98 13:40 D 
8/11/96 11;51 D 830 3.3 8.7 <1.3 <0.05 1.0 <0.061 37 14 

9/2/98 9:10 D 1140 0.2 8.4 <1.3 <0.05 1.0 <0.061 27 9 

10/1/98 9:15 D 1050 0.3 8.0 <1.3 <0.05 0.4 <0.061 <4 <1 

12ll/98 12:00 D 930 14.0 8.4 7.1 <0.05 0.5 1 20 7 

1/13/99 9:35 D 1170 4.4 8.3 4.4 <0.05 0.5 0 17 a 
2/18/99 13:00 D 975 1.3 8.7 1.9 <0.05 0.4 <0.061 9 6 
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• SOUTH COUNTY WATERSHED - STORM AND DRY WEATHER MONITORING • 
STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 

T e # umhos NTU m IL m IL m /L m /L m /L m /L m /L u /L u /L u /L u IL u /L u /L u /L m /L 

SJNL01 3/1/99 13:25 D 930 0.4 8.9 <0.44 <0.05 0.5 <0.061 <4 <1 

4/29/G9 10:00 D 1070 0.8 8.3 <0.44 <0.05 0.3 0.1 <4 <1 

5/20/99 13:13 DT 1280 0.3 8.3 <0.44 <0.05 0.4 0.1 4 <1 <1 8 <2 <2 <4 <2 <10 

5/20/99 13:13 DF <1 11 <2 <2 <4 <2 <10 

8/9/99 11:15 D 1150 0.5 8.4 <0.05 0.4 0.1 6 4 
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SOUTH COUNTY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHl TKN P04 O·P04 TSS vss Cd Cr Cu Pb NI Ag 
T 0 # umhos NTU m /L m /L m /L m /L m /L u /L u /L u /L u /L u /L u /L 

SJOL01 6/23/94 10:55 DT 1100 0.98 7.9 0.67 0.15 <0.2 0.8 22 8 

5/25/95 13:30 400 0.7 8.1 <0.2 <0.1 <0.2 <0.2 <6 <6 

6/21/95 11:42 OT 24 490 B.1 <0.2 <0.1 <0.2 <0.2 <6 <6 

6/22/95 10:42 
7/25/95 11:30 DT 24 470 20.0 8.2 <0.2 0.21 0.88 <0.20 42 24 
7/26/95 10:30 
8128/95 10:30 DT 24 530 32.0 8.3 <0.2 0.21 0.29 0.27 65 24 
8/29/95 9:30 
9/11/95 14:03 DT 24 980 3.4 8.4 <0.2 <0.10 0.76 <0.20 <6 <6 

9/12/95 13:03 
2/14196 13:00 ST 1 490 1.4 8.3 <0.2 0.32 "'0.50 "'0.20 15 10 <1 13 3 <2 <2 <1 20 135 
3/12/96 15:18 ST 5 440 1.1 7.9 0.6 <0.10 <0.50 <0.20 <6 <6 <1 <10 12 <2 5 <1 17 142 
3/12/96 16:18 
3/12/98 18:18 ST 11 370 32.0 7.9 0.2 <0.10 <0.50 0.41 40 12 <1 <10 15 3 3 <1 20 198 

3/13/98 14:18 
3/13/96 16:18 ST 36 360 3.6 8.0 0.2 <0.10 <0.50 <0.20 <6 <6 <1 <10 16 <2 <4 <1 110 128 
3/18196 14:16 
3/27/96 14:35 DT 440 1.4 7.8 1.0 <0.10 <0.50 <0.20 <6 <6 <1 <10 3 <2 <2 <1 37 320 
4/17/96 13:00 OT 450 0.3 7.6 <0.2 0.10 <0.50 <0.20 <8 <8 <1 <10 <2 <2 <4 <1 23 115 
5/28/96 15:45 DT 450 0.6 7.6 <0.2 <0.10 <0.50 <0.20 <6 <6 <1 <10 <2 <2 7 <1 23 

1/29/97 14:15 OT 280 4.0 7.8 1.1 <0.1 <0.5 <0.2 <6 <6 <1 <10 <4 <2 <4 <1 28 70 

2126/97 12:50 OT 390 0.9 7.7 0.8 <0.1 <0.5 <0.2 <6 <6 <1 <10 <4 <2 <4 <1 <10 140 
3/18/97 14:20 OT 410 <0.5 7.7 0.6 <0.5 <0.5 <0.2 <6 47 <1 <10 <4 <2 <4 <1 16 135 

4/8/97 10:20 OT 400 <0.5 7.5 <0.2 <0.5 <0,5 <0.2 <6 <6 <1 <10 <4 <2 <4 <1 <10 140 

5/6/97 10:15 OT 430 <0.5 7.6 <0.2 <0.1 <0.5 <0.2 <6 <6 <1 <10 4 <2 5 <1 21 134 
6/5197 9:55 OT 450 0.5 7.2 0.2 0.10 0.50 0.20 6 6 

6/30/98 13:30 OT 390 0.40 7.8 <1.3 <0.05 <1.0 0.06 4 2 

7/20/98 14:00 0 400 0.3 7.8 <1.3 <0.05 1 <0.061 <4 <1 

8/11198 12:14 0 430 0.9 7.6 <1.3 <0.05 <1 <0.061 10 6 

9/2/98 9:37 D 410 0.2 7.7 <1.3 <0.05 <1 0.09 <4 <1 

10/1198 9:45 D 435 0.3 . 7.5 <1,3 <0.05 <0.2 <0.061 <4 <1 

1217/98 12:40 D 425 0.2 7.9 <1.3 <0.05 0.3 0.061 <4 <1 

1/13/99 9:15 D 460 0.1 7.8 0.5 <0.05 <0.2 <0.081 <4 5 

2/18/99 12:20 D 460 0.2 7.B <0.44 <0.05 0 0.06 <4 <1 

3/1/99 13:15 D 445 0.2 7.7 <0.44 <0.05 <0.2 <0.061 <4 <1 

4/29/99 9:30 0 430 0.2 7.6 <0.44 <0.05 <0.2 <0.061 <4 <1 

5/20/99 12:35 DT 455 0.2 7.7 <0.44 <0.05 0.4 <0.061 <4 <1 <1 <8 <2 4 <4 <2 <10 

5/20/99 12:35 DF 4 <8 3 <2 <4 <2 13 

6/9/99 10:45 D 405 0.2 7.1 0.8 <0.05 1.5 0.1 <4 <1 
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• 0 
SOUTH COUNTY WATERSHED • STORM AND ORY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m IL m IL m /L m /L m /L m L u IL u IL u /L u /L u /L u /L u /L m /L 

TCOL02 1/21/96 18:56 ST 33 490 1200.0 7.9 2.6 0.15 5.10 4.60 2000 210 3 72 84 39 76 <1 380 330 
1121196 23:56 
2/20/96 13:22 ST 15 370 700.0 7.9 3.3 <0.10 2.20 3.10 1400 100 so 54 <2 <2 <1 160 120 
2/21196 17:22 

11/21/96 14:30 ST 1 500 240.0 6.9 3.0 0.56 2.50 1.80 430 66 28 55 57 18 <1 380 160 
11/21/96 16:30 ST 3 480 770.0 8.3 4.0 0.16 3.20 3.50 1200 110 11 47 72 24 24 <1 240 208 
11/21/96 20:30 
5/20/99 11:00 DT 1040 0.7 B.3 <0.44 <0.05 0.6 0.1 7 3 <1 B 2 <2 <4 <2 <10 
5120199 11:00 OF <1 8 2 <2 <4 <2 <10 
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SOUTH COUNTY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS vss Cd Cr Pb NI Ag Zn Hardness 
T e # umhos NTU m IL m IL m IL m IL m /L u IL u IL u /L u /L m /L 

SCBJOJ 11/21/95 11:30 3500 5.8 8.5 1.4 <0.10 1.30 2.00 <6 <6 <10 <10 <20 <2 <40 <1 18 

3/13/96 8:00 ST B 990 24.0 8.0 2.8 <0.10 1.10 0.97 56 14 2 <10 21 4 18 <1 BB 342 
3/13/96 15:00 
3/13/86 17:00 ST 28 3300 14.0 8.4 5.0 <0.10 0.66 0.58 34 8 3 <10 20 <2 33 <1 37 1180 
3/16196 13:00 
4/18196 0:08 ST 5 2300 110.0 8.0 0.2 0.43 7.10 2.70 320 6B 8 11 33 7 35 <1 120 765 

4118196 1:08 
4/18/96 3:08 ST 4 790 48.0 8.0 <0.2 0.14 1.70 1.40 98 21 2 <10 29 5 15 <1 64 246 
4/18/96 9:08 
4/18/96 11:08 ~T 40 2800 4.7 8.~ <0.2 0.13 1.60 o.~6 29 12 ? <10 13 <2 21 <1 33 1036 
4/21/96 19:08 
5/20199 10:30 DT 2650 0.9 8.0 2.4 <0.05 0.5 0.B 22 8 2 9 6 <2 22 <2 12 
5/20/99 10:30 DF 2 9 6 <2 20 <2 <10 
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SOUT.UNTY WATERSHED - STORM AND DRY WEATHER MONITORING • 
STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Pb NI Zn Hardness 

T e # umhos NTU m /L m /L m /L m /L m /L m /L u IL II IL u IL m /L 

S1LE17 3/4/96 14:15 s 3 1100 4.2 8.4 0.7 0.23 <0.50 <0.20 20 11 <1 <10 9 <2 8 <1 39 512 
3/4/96 18:15 
3/5/96 14:15 s 36 800 2.8 8.4 1.2 <0.10 <0.50 <0.20 6 <6 <1 <5 16 8 5 <1 34 420 

3/8/96 12:15 
5/24/99 11:00 OT 1050 0 8 <0.44 <0.05 <0.2 <0.061 6 5 <1 8 <2 <2 <4 <2 13 

5/26/99 11:00 OF <1 <8 <2 <2 <4 <2 11 

SARIMP 5/24199 OT 1010 64.0 8.4 19.8 0.057 0.79 4.07 120 26 <:10 10 7.23 2.44 <1 <2 18.2 
5124/99 OF 1.03 9.49 6.66 <2 <1 <2 34.2 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER l'J!ONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 O·P04 TSS VSS Cr Cu Pb NI Ag Zn 
T e # umhos NTU m /L m /L m /L m /L m /L m /L 

WYLSED 6/30/94 10:25 2200 1.7 8.3 89.0 0.40 0.80 0.50 9 <5 
1014/94 17:00 ST 9 2100 18.0 7.8 10.0 0.52 6.10 1.10 74 6 <1 <10 23 2.2 <40 0.97 84 544 
10/5/94 9:00 
10/5/94 11:00 ST 5 1200 350.0 7.5 13.0 0.50 13.00 4.90 950 56 4.1 32 56 29 <40 0.77 260 300 
1015/94 19:00 

10/25/94 12:40 DT 23 3400 17.0 8.0 58.0 0.25 1.20 0.53 130 8 
10/26/94 8:40 
11/10/94 8:01 ST 3.7 11 46 22 <40 <0.3 360 620 
11/30/94 10:30 2700 1.5 8.3 59.0 0.11 1.30 0.76 <5 <5 

3/3/95 8:58 ST 3 970 240.0 8.0 15.0 0.10 4.60 4.30 1100 65 1.7 31 45 24 <40 160 240 
3/3/95 12:58 
3/3/95 14:58 ST 10 940 210.0 8.0 23.0 0.11 2.60 2.40 320 48 <1 10 3.6 9.2 <40 1.4 64 248 
3/4/95 8:58 

3/23/95 8:00 ST 8 630 280.0 8.1 8.4 0.25 2.40 6.80 1300 150 4 30 38 20 <40 1.5 140 104 
3/24/95 0:00 
3/24/95 0:00 ST 40 1600 88.0 8.4 28.0 0.20 1.40 1.60 120 16 <1 10 17 4 <40 <1 27 416 
3/27/95 8:00 
5/16/95 14:30 DT 24 1900 380.0 8.4 48.0 0.10 1.10 2.60 550 70 
5/17/95 13:30 
8/13/95 11:00 DT 24 2200 4.6 8.3 72.0 0.11 0.99 0.60 18 7 
6/14/95 10:00 
7/26/95 12:25 DT 2400 1700.0 8.5 58.0 0.10 4.10 9.80 2500 280 
8/29/95 11:00 DT 24 2300 120.0 8.3 82.0 0.11 0.84 1.10 220 30 
8/30/95 10:00 
9/20/95 11:30 DT 1 2200 24.0 8.3 91.0 0.12 1.00 0.25 33 10 <1 <10 20 4 <40 <1 45 

10124/95 13:40 OT 6 2300 54.0 8.4 110.0 0.10 1.60 0.64 76 6 
10/25/95 18:40 
11/15195 9:40 OT 2600 130.0 8.1 130.0 0.14 0.62 0.80 180 43 

12/6/95 9:30' DT 2400 34.0 8.2 130.0 0.60 0.89 1.10 140 21 
12113195 o:oo ST 4 1200 800.0 7.3 45.0 1.50 9.20 6.10 940 120 3 32 68 27 40 <1 290 340 
12/13/95 6:00 
1/19/96 5:51 ST 5 1000 87.0 7.9 43.0 0.47 3.30 1.60 140 22 <1 11 32 7 8 <1 70 314 
1/19/96 13:51 
1119/96 15:51 ST 22 1600 29.0 8.0 53.0 0.17 1.10 0.60 52 12 <1 <10 22 3 9 <1 30 494 
1121/96 14:51 
1/21/96 16:51 ST 4 620 950.0 7.8 21.0 0.31 2.80 5.60 1800 240 3 50 <20 26 34 <1 300 220 
1122/96 8:51 
1122/96 10:51 ST 10 1000 230.0 B.O 23.0 0.23 1.70 2.00 3BO 41 <1 13 24 8 11 2 77 236 
1123/96 4:51 
1131196 3:05 ST 4 1200 210.0 6.0 35.0 0.2B 5.30 2.10 320 53 26 41 9 11 2 110 254 
1131/96 9:05 
1131/96 11:05 ST 21 660 840.0 7.5 16.0 0.52 4.60 8.60 1200 160 <1 <10 64 24 32 2 210 196 

2/2/96 3:05 
2/2/96 5:05 ST 15 1400 57.0 8.1 36.0 0.10 1.50 1.80 94 17 <1 <10 18 <2 8 <1 41 366 
2/3196 9:05 
2/3/96 11:05 ST 8 750 230.0 7.7 18.0 0.26 3.10 2.70 330 52 <1 <10 36 11 12 9 72 208 
2/4/96 1:05 
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UPPE,.WPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING~· 
c~: 

STATION DATE TIME SAMPLES EC Turb pH - N03 NH3 TKN P04 o-P04 TSS vss Cd Cr 
T e # umhos NTU m /L m /L m IL m /L m IL m /L m /L 

WYLSED 2/13196 9:40 DT 24 2000 1.6 7.9 59.0 0.10 1.20 0.54 10 10 
2/14198 8:40 
2/20/96 10:10 ST 22 440 1100.0 7.9 8.1 0.48 4.50 8.60 3400 330 6 78 89 <2 <2 <1 320 110 
2/22196 8:10 

3/4/96 16:40 ST 5 1500 50.0 8.4 41.0 0.17 2.00 0.75 64 16 <1 <10 19 <2 7 <1 35 402 
3/4/96 17:40 
3/4/96 19:40 ST 9 460 730.0 8.0 6.9 0.47 4.30 6.20 2500 200 4 69 56 27 37 <1 310 56 
3/5/96 11:40 
315196 13:40 ST 36 1300 43.0 8.3 43.0 0.10 0.94 1.20 340 42 <1 8 32 10 <4 <1 72 207 
318/96 11:40 

3/27/96 12:00 DT 1900 1.1 8.6 74.0 0.10 0.84 0.20 <6 <6 
4/24/96 12:15 DT 2000 1.2 B.7 78.0 0.10 0.92 0.20 <6 <6 
5/29195 12:00 DT 24 2200 2.3 8.4 97.0 0.10 1.00 0.26 17 8 
5/30/96 11:00 
6/20/96 9;15 DT 2100 3.0 B.O 110.0 0.20 0.95 0.20 18 12 
7/24/96 11:00 DT 24 2300 10.0 8.5 62.0 <0.1 1.10 <0.2 25 12 
7/25186 10:00 
8/27196 10:45 DT 23 2100 7.2 8.3 120.0 0.26 1.20 0.46 13 8 
8128/96 8:45 
9/24/96 10:30 DT 24 2100 16.0 6.2 110.0 0.29 1.30 <0.2 90 21 
9/25195 9:30 

10130198 7:59 ST 5 1400 160.0 7.2 76.0 2.20 11.00 3.20 340 80 <10 41 3 24 <1 340 400 
10/30198 8:59 SF <1 <10 20 <2 17 <1 180 
10/30/85 11:14 ST 5 610 690.0 7.3 23.0 0.85 8.40 6.60 1700 260 4 50 30 34 39 1 380 195 
10/30/96 19:14 
10/30196 21:14 ST 17 1500 160.0 8.0 39.0 0.43 2.30 2.00 220 37 <1 12 24 5 8 <1 100 1650 

11/1/96 4:14 
11/5/95 12:05 DT 1 2000 4.4 8.4 120.0 0.51 1.10 0.69 9 <8 

11/21/96 10:12 ST 5 1200 78.0 1:a 32.0 0.77 5.10 2.30 130 27 <1 <10 58 5 13 <1 81 344 

11/21/96 11:12 
11/21/98 13:12 ST 13 480 1000.0 7.8 10.0 0.53 4.90 7.00 2100 190 4 50 68 31 36 <1 270 188 

11/22/96 13:12 
11122/96 15:12 ST 15 940 210.0 8.1 16.0 0.10 2.00 1.80 270 37 <1 11 26 7 10 <1 120 274 

11/24/98 1:12 
12/4/86 12:45 DT 1 1900 2.2 8.9 62.0 0.25 0.80 0.45 7 <8 

12/9/98 13:18 ST 5 1400 30.0 8.1 52.0 <0.1 1.50 0.58 13 9 <1 <10 24 <2 4 <1 48 440 

12/9/96 14:18 
12/9/98 16:18 ST 11 500 580.0 7.6 11.0 0.16 3.00 4.40 1200 110 2 33 42 21 24 <1 1BO 146 

12/10/96 12:18 
12/10/96 14:18 ST 12 620 450.0 7.9 12.0 0.19 2.20 2.90 880 66 24 26 12 16 <1 140 150 

12/11/96 12:18 
12/11/96 14:18 ST '1 550 410.0 7.8 B.9 0.19 2.10 2.70 760 74 2 20 25 10 16 <1 100 165 

12/12/96 10:18 
12/12/98 12:18 ST 12 1100 22.0 8.1 19.0 0.16 1.50 0.96 57 10 <1 <10 22 2 4 <1 77 310 

12/13/96 10:16 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Pb NI 
T D # umhos NTU m IL m /L m /L m /L m IL m IL 

WYLSEO 1/22/97 0:18 ST 5 1100 360.0 7.8 16.0 0.18 2.50 2.40 580 86 15 27 12 12 <1 48 295 
1/22/97 1:18 
1/22/97 3:18 ST 11 1100 140.0 7.8 27.0 0.28 1.80 1.40 200 34 <1 <10 21 5 7 <1 <10 321 
1/22/97 23:18 
1/23/97 1:18 ST 8 550 770.0 7.7 11.0 0.35 3.10 4.40 1400 180 3 27 40 19 210 <1 120 170 
1/23/97 15:18 
1/23/97 17:18 ST 23 1100 75.0 8.0 31.0 0.26 1.10 0.94 82 19 <1 <10 21 <2 5 <1 120 370 
1125197. 13:18 
1/25/97 15:18 ST 6 690 780.0 8.0 20.0 0.43 3.30 4.20 1300 160 2 29 41 19 28 <1 260 230 
1126197 1:18 
1/29/97 10:50 OT 1 1400 66.0 8.3 36.0 <0.1 0.86 1.00 54 11 
2/11'97 1:55 ST 5 1300 31.0 7.8 38.0 <0.1 2.30 0.84 54 30 <1 <10 21 <2 6 <1 37 474 
2/11197 2:55 
2/27/97 14:20 OT <10 <0.5 8.1 6.3 0.47 2.40 3.30 9 6 
3/12/97 9:35 OT 1800 2.9 8.6 46.0 0.36 1.50 1.20 110 <6 
4/16197 11:35 OT 2200 o.8 8.4 93.0 <0.5 0.87 0.41 <6 <6 
5/20197 10:10 OT 2400 5.1 8.1 110.0 0.25 0.71 0.43 14 8 
6/10/97 10:05 OT 2300 5.8 8.3 100.0 <0.1 0.67 0.31 17 8 

7/8197 11:00 OT 2100 2 8.7 57 <0.1 1.3 1 12 8 
8/15197 11:35 OT 2300 5.1 8.1 78 0.2 1.5 6 8 
9/24197 10:15 OT 2400 5.5 8.1 93 <0.1 1.1 30 19 

10/29/97 10:45 OT 1 2000 4.2 8.5 76 <0.1 1.1 8 <6 
11/10/97 9:46 SF 5 85 <0.5 <1 <10 28 2 7 <1 120 496 
11110197 10:46 
11/10197 12:46 ST 10 1200 170 7.5 39 6.1 3 <0.5 200 47 <10 41 4 12 <1 160 332 
11/11/97 6:46 SF <1 <10 29 <2 11 <1 110 
11/11/97 8:46 ST 22 1300 37 7.9 36 0.2 2.8 <0.5 51 15 <1 <10 27 3 6 <1 85 512 
11/13197 2:46 SF <1 <10 17 <2 <4 <1 73 

. 11113197 4:46 ST 14 570 490 7.7 19 
0

4,7 5 <0.5 910 23 2 25 41 15 14 <1 . 240 178 
11114197 8:00 SF <1 11 28 7 9.0 <1 88 
11119197 13:21 OT 10 1700 6.1 8.3 44 <0.1 1.4 <0.5 15 6 
11119/97 22:21 OT 1200 9.1 8.6 42 <0.1 1.2 1 <0.5 23 <6 
11/26/97 9:40 ST 5 740 250 8.1 30 0.4 3.9 3 540 460 <1 16 65 36 16 <1 190 
11126197 10:40 SF <1 <10 16 <2 <4 <1 34 
11/26/97 12:40 ST 16 660 1000 7.6 12 0.4 5.3 6 0.90 1000 880 4 39 60 31 35 <1 280 140 
11/27/97 18:40 SF <1 <10 11 <2 <4 <1 33 
11/27/97 20:40 ST 29 1700 19 8.1 49 <0.1 1.4 <0.5 25 19 ....... <10 13 <2 5 <1 40 472 
11/30/97 6:36 SF 4 <10 13 <2 <4 <1 6i 

113/98 10:33 ST 14 390 16 5.6 3 <0.5 1.6 2.0 <0.5 10 8 <1 <10 32 6.0 <4 <1 53 80 
114/98 7:33 SF <1 <10 28 <2 <4 <1 51 
114/98 9:33 ST 36 1300 130 7.7 19 0.2 1.4 <0.5 180 30 <1 <10 19 4 6 <1 43 390 
1f7/98 7:33 SF <1 <10 14 <2 4 <1 <10 
119/98 17:30 ST 2 17 0.50 4.9 5 <10 33 59 24 29 <1 330 260 
1/9/98 18:30 SF <10 <10 17 <2 5 <1 9ll 

1/9198 20:30 ST 9 330 1400 7.9 6 <0.5 6.0 -14 3900 360 5 71 73 37 67 <1 71 66 
1/10/98 12:30 SF <1 <10 6 <2 c4 <1 <10 
1/20198 OT 24 1400 14 8.1 44 0.1 1.6 <0.5 18 9 
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UPPE.WPORT BAY WATERSHED - STORM ANO ORY WEATHER MONITORING • 
STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Zn 

T e # umhos NTU m IL m L m IL m IL m IL 

WYLSED 2/14/98 9:13 ST 5 690 120 7.8 22 <0.5 2.4 2 500 46 <1.00 11 27 7 13 <1.00 64 190 
2/14/98 10:13 SF <1.00 2 12 <1.00 12 <1.00 9 
2/14/98 11:13 ST 7 290 1600 8.0 8 <0.5 3.2 9 3600 330 4.70 53 61 36 36.0 <1.00 122 90 
2/15/98 0:13 SF <10 <10 <10 <10 <10 <10 <50 
2/15/98 2:13 ST 22 710 330 7.9 12 <0.5 2.5 11 650 96 1.10 17 35 9 14 <1.00 72 188 

2/16/98 20:13 SF <1.00 1 14 <1.00 3 <1.00 6.30 
2/16/98 22:13 ST 10 410 700 7.9 7 <0.5 3.4 8.0 4 39 38 35 29 <1.00 121 100 
2/17/98 16:13 SF. <1.00 2 21 1 2 <1.00 21 
2/17/98 18:13 ST 8 680 190 8.0 11 <0.5 1.6 5 1 13 30 a 9 1 54 185 
2/16/98 8:13 SF <1.00 3 13 4 2 10 
2/19/98 12:54 ST 5 870 140 7.9 16 0.5 2.3 5 <1.00 10 26 6 8 <t.00 39 232 
2/19/98 13:54 SF <1.00 8 18 1 7 <1.00 29 
2/19/98 21:54 ST 6 390 710 7.6 6 <0.5 4.6 7.0 <5.00 50 46 31 34 <5.00 174 135 
2/20/98 7:54 SF <1.00 3 10 2 3 <1.00 11 

2/20/98 9:54 ST 16 870 150 7.7 13 <0.5 1.8 8 <1.00 11 18 13 10 <1.00 36 240 
2/21/98 15:54 SF <1.00 3 12 6 5 <1.00 9 
2/22/98 11:54 ST 14 1200 7.7 5 0.7 2.7 40 3 28 17.0 18 20 :! 68 94 
2/23/98 13:54 SF <1.00 4 13 12 5 "-MIO 48 
3/25/98 6:29 ST 5 1410 30 7.62 52 0.2 <1.0 525 11 <1,00 4 20 2.80 7 <1.00 55 450 

3/25/98 7:29 SF <1.00 3 18 8 <1,00 62 
3/25/98 21:29 ST 21 1100 22.0 8.16 3 0.3 1.0 365 36 , 16 39 .io 15 <1.00 76 302 

3/28/98 1:29 SF <1.00 4 18 4 7 <1.00 51.0 

3128198 1:29 ST 15 812 113 8.10 13 0.1 20 444 30 2 16.0 31 11 16 <1.00 84 280 
3/29/98 7:29 SF 27 22 <1.00 7 <1.00 44 
4/20198 13:25 DT 2 1900 4.2 8.68 56 0.2 <1.0 6 5 
4121/98 14:25 
6/23/98 OT 2300 2.5 8.3 108 <0.05 <1.0 0 4 <1.0 

7/15/98 8:55 0 24 2380 6 8.2 145 <0.05 <1 <0.061 21 9 
7/16/98 7:55 
8/17198 8:21 0 16 2360 96 8.2 97 <0.05 4.4 380 60 

8/17/98 23:21 
914/98 13:44 ST 4 1290 475 7.5 36 0.8 8.2 2 1050 190 3 24 27 17 17 <2 494 400 

9/4198 14:29 SF 1 13 19 5 11 <2 301 

9/4108 16:20 ST 5 1310 152 7.6 33 0.5 6.3 2 460 110 2 18 24 10 12 <2 149 378 

9/5198 0:29 SF 12 21 5 10 <2 145 

9/8/98 12:38 0 21 
9/9/98 9:38 

10/13/98 9:05 0 24 1900 220 8.3 39 0.1 7.0 3 680 110 

10/14198 8:05 
11/3/98 11:19 D 10 1960 56 8.3 54 <0.05 1.1 200 30 

11/3196 20:19 
12/9/98 8:00 D 24 1660 150 8.0 41 <0.05 1.2 2 310 52 

12110198 7:00 
1/5/99 9:27 D 24 2180 36 8.3 63 <0.05 0.8 90 20 

1/6/99 8:27 
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UPPER NEWPORT BAY WATERSHED • STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 O·P04 TSS vss Cd Cr cu Pb NI Zn Hardness 
T 9 # umhos NTU m IL m IL m IL m IL m IL m /L 

WYLSED 1/25/99 6:16 ST 5 8 88 276 47 75 <2 484 180 
1/25/99 7:16 SF <1 <8 13 <2 7 <2 <10 
1/25/99 9:16 ST 9 720 350 7.9 22 0.3 4.2 5 290 42 4 63 108 29 45 <2 260 216 
1/28/99 3:16 SF 3 41 68 19 30 <2 176 
2/2/99 10:01 D 24 2560 18 8.3 84 0.2 <0.2 44 13 
2/3/99 9:01 
2/4/99 21:26 ST 6 540 650 7.9 11 0.3 4.1 6 1730 370 4 49 71 28 36 <2 256 164 
2/4/99 22:41 SF <1 <8 10 <2 <4 <2 11 
2/5/99 0:41 ST 6 740 190 7.9 30 0.3 2.4 3 780 310 1 19 33 10 13 <2 84 220 
2/5/99 10:41 SF <1 <8 12 <2 <4 <2 <10 
2/5/99 12:41 ST 41 1610 30 8.3 62 0.1 1.3 74 28 <1 <8 18 <2 6 <2 19 430 
2/8/89 20:41 SF <1 <8 13 <2 5 <2 <10 
3/1/99 12:50 D 24 1930 5 8.3 62 <0.05 0.9 0.2 28 18 
3/2/99 11:50 

3111/99 11:14 ST 5 1270 80 8.2 38 0.5 2.7 160 28 <1 8 43 6 8 <2 100 460 
3111199 12:14 SF <1 <8 21 <2 5 <2 19 
3(11/99 14:14 ST 6 1070 260 8.1 30 0.2 3.1 2 860 150 3 22 67 21 76 <2 314 360 
3112/99 0:14 SF <1 <8 16 <2 5 <2 10 
3/12(89 2:14 ST 39 1720 25 B.3 67 <0.05 1.0 0.4 79 16 <1 <6 20 <2 <4 <2 28 494 
3(15(99 8:14 SF <1 <8 13 <2 <4 <2 10 
3115199 8:12 ST 5 910 78 7.7 31 0.3 2.8 440 110 1 14 35 8 10 <2 122 264 
3115199 10:12 SF <1 <8 12 <2 5 <2 15 
4/27/99 11:40 D 24 1920 279 6.4 63 <0.05 1.3 2 370 224 
4128199 10:40 

5/4199 10:33 D 24 1880 18 8.5 71 <0.05 0.5 0.4 25 7 
515199 9:33 

6117199 15:45 D 1830 5 8.8 81 <0.05 0.5 0.1 15 2 
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• c! 
UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING -

STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m IL m /L m IL m IL m /L m /L m IL m IL 

BARSED 10125194 12:30 DT 23 2600 32.0 8.4 46.0 0.16 1.30 0.69 140 18 
10/213194 8:30 

1118194 8:00 ST 5 2000 90.0 7.6 40.0 0.67 3.80 1.10 150 23 <1 10 33 7.2 <40 <0.3 88 460 
11/6/94 17:00 
11/9/94 9:00 ST 13 2500 75.0 8.3 48.0 0.10 1.10 0.72 56 9 <1 <10 20 7.6 <40 <0.3 62 605 

11/10/94 7:00 
11/30/94 10:20 2700 3.0 8.3 51.0 0.13 1.10 0.47 11 <5 

12/5/84 ,4:00 ST 3 1500 1;1.0 7.8 18.0 0.40 3.10 1.40 68 20 2.3 <10 30 5.1 <40 0.54 62 350 
12/5/94 8:00 

3/2/95 17:43 ST 3 2700 83.0 7.9 55.0 0.20 3.30 1.40 140 26 <1 <10 5.4 4.3 <40 <1 47 720 
3/2/95 21:43 
3/2/95 23:43 ST 17 2100 100.0 7.9 39.0 0.35 2.70 1.50 200 36 <1 <10 30 14 <40 1.1 95 534 
3/4195 7:43 

3121195 7:45 ST 2 1600 240.0 7.8 42.0 0.31 2.80 2.20 300 59 <1 <10 30 9.4 <40 53 402 
3121/95 9:45 
3121195 11:45 ST 20 4100 9.4 8.2 47.0 0.14 1.10 1.20 160 23 <1 <10 15 3.5 <40 <10 1230 
3/22/95 5:45 
3/23/95 7:45 ST 9 2000 88.0 8.1 31.0 0.15 1.50 2.30 220 32 <1 <10 23 9.5 <40 39 436 
3/23/95 23:45 
5/16/95 14:15 DT 23 3100 20.0 8.4 71.0 0.55 0.83 0.52 34 6 
5/17/95 13:15 
6/13/95 10:45 OT 24 2900 22.0 8.2 74.0 0.11 1.60 1.30 250 29 
6/14/95 9:45 
7/25/95 9:00 OT 6 2800 2.4 8.6 42.0 0.10 0.74 0.51 25 6 
7/25/95 14:00 
8/29/95 10:00 DT 24 2400 61.0 8.5 49.0 0.10 1.10 0.55 76 16 
8/30/95 9:00 
9/19/95 10:40 OT 24 2400 66.0 8.5 78.0 0.10 1.60 0.99 130 30 <10 21 7 <40 <1 57 
9/20/95 9:40 

10124/95 13:20 OT 20 2400 48.0 8.4 57.0 0.10 1.50 0.84 40 18 
10/25/95 8:20 
11114195 11:15 DT 23 2600 27.0 8.3 76.0 0.32 1.20 0.46 53 40 

11115195 9:45 
12/5195 9:00 DT 24 2400 8.5 8.2 86.0 0.23 1.60 0.96 95 22 
12/6(95 8:00 

12/12/95 22:48 ST 5 1800 1100.0 7.4 42.0 1.60 20.00 10.00 1300 200 7 58 150 60 63 <1 640 430 
12/12/95 23:48 
12/13/95 1:48 ST 13 1300 140.0 7.7 35.0 1.20 5.70 2.20 190 38 <1 15 49 <10 <40 2 140 344 
12/14/95 1:48 
12/14/95 11:48 ST 27 2400 6.4 6.3 60.0 0.27 0.62 0.42 15 <6 <1 <10 22 <2 <40 <1 13 732 
12/18195 21:48 

1/19/96 6:18 ST 5 1300 220.0 7.8 48.0 0.58 4.50 2.30 380 69 16 46 13 13 <1 140 366 
1(19196 7:18 
1/19/98 9:18 ST 4 1000 51.0 7.9 43.0 0.54 2.50 0.91 66 14 <1 13 25 5 6 <1 42 330 

1/19/96 15:18 
1/19/96 17:18 ST 20 2200 10.0 8.2 51.0 0.10 0.74 0.44 20 <6 <1 <10 22 <2 4 <1 56 652 
1/21/96 13:18 
1121196 15:18 ST <1 <10 28.00 <2 <20 <1 140 348 
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UPPER NEWPORT BAY WATERSHED· STORM ANO ORY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHl TKN P04 O·P04 TSS vss Cd Cr Cu Pb Ni Ag Hardness 
T e # umhos NTU m /L m /L m /L m /L m /L m /L m /L 

BARSED 1131/96 3:51 ST 5 1300 360.0 8.1 33.0 0.20 6.90 2.60 470 71 25 49 16 17 2 130 354 
1/31/96 4:51 
1/31/96 6:51 ST 8 400 800.0 8.1 18.0 0.10 7.80 6.40 1500 190 7 60 68 36 37 3 310 125 
1/31196 20:51 
1/31/96 22:51 ST 30 2100 110.0 7.8 49.0 0.13 1.60 1.20 140 24 <10 25 7 8 3 96 630 
2/3/96 8:51 
213/96 10:51 ST 10 1800 66.0 7.8 36.0 0.29 2.10 1.10 63 21 <10 32 8 8 2 40 476 
214/96. 4:51 

2/13/96 9:25 OT 24 2700 5.3 7.6 67.0 0.18 0.89 0.24 9 6 
2114/96 8:25 
2119/96 20:47 ST 5 2000 130.0 7.8 65.0 0.72 5.00 1.60 210 16 <1 <10 26 6 B <1 91 536 
2119/96 21:47 
2/19/96 23:47 ST 25 590 500.0 7.8 23.0 0.53 3.70 3.50 800 84 2 38 51 <2 <2 <1 200 192 
2/22/96 1:47 
2/22/98 3:47 ST 21 3800 24.0 8.4 230.0 0.16 0.50 0.36 31 7 <1 14 <2 <2 <2 <1 <10 1490 
2/23/96 19:47 
3/27/96 11:50 OT 1 2900 4.4 8.5 94.0 0.11 0.92 0.44 19 7 
4/23/96 12:05 OT 24 2800 30.0 8.6 90.0 0.40 1.30 0.58 57 20 
4/24/96 11:05 
5/29/96 11:50 OT 24 3200 15.0 8.7 120.0 0.13 1.20 1.10 75 17 
5/30/98 10:50 
6/20/96 9:00 OT 2100 50.0 8.0 100.0 1.00 2.50 2.40 150 30 
7124/96 10:30 OT 24 2400 43.0 8.6 42.0 <0.1 1.40 0.81 B 23 
7/25/96 9:30 
6127/96 10:30 DT 24 2500 33.0 8.4 82.0 0.28 1.30 0.89 77 20 
8128/96 9:30 
9125196 9:50 OT 1 2000 38.0 8.3 59.0 0.14 1.40 0.50 90 13 

10130/96 9:55 ST 6 6 66 170 56 63 2 690 380 
10/30/96 11:10 SF <1 <10 14 2 9 <1 48 
10/30/96 13:10 ST 7 1100 420.0 7.4 22.0 0.95 4.50 3.90 730 100 2 27 46 23 24 1 240 240 
10/31/96 1:10 
10/31/98 3:10 ST 36 2100 65.0 8.5 46.0 0.20 0.85 1.10 92 17 <1 <10 26 4 5 <1 66 722 
11/3/96 1:10 
1115196 12:20 DT 1 2800 66.0 6.3 71.0 0.12 0.65 0.77 90 11 

11121/96 9:59 ST 5 540 530.0 7.6 19.0 1.10 5.80 3.90 970 95 38 76 23 27 <1 240 200 
11/21/96 10:59 
11/21/96 12:59 ST 10 360 770.0 8.0 11.0 0.42 3.90 5.70 1600 140 2 47 76 35 34 <1 270 122 
11122/96 6:59 
11/22/96 6:59 ST 9 2600 34.0 8.2 120.0 0.17 1.20 0.92 60 17 <1 <10 19 <2 <4 <1 79 1134 
11/23196 0:59 
11/23/96 10:59 ST 23 3300 22.0 8.3 210.0 0.15 0.96 0.86 51 14 2 <10 11 <2 <4 <1 96 1424 
11/25/96 4:59 
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UPPE,.WPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING. --
0 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VS$ Cd Cr Cu Pb NI Zn Hardness 
T e # umhos NTU m /L m /L m /L m /L m /L 

BARSED 12/4/98 12:35 OT 1 3100 8.9 8,5 110.0 0.32 0.63 0.51 17 <6 

12/9/96 14:43 ST 4 700 1100.0 7.6 19.0 0.33 5.70 5.90 1800 180 5 55 71 46 41 <1 400 206 
12/9196 15:28 
1219/96 17:28 ST 6 610 600.0 7.7 15.0 0.15 2.00 2.70 540 56 <1 18 29 16 15 <:1 120 184 

12/10/96 3:28 
12/10/96 5:28 ST 11 1900 73.0 8.1 48.0 <0.1 1.70 1.10 77 16 <1 <10 15 4 5 <1 43 664 
12/11/98 1:28 
12/11/96 3:28 ST 11 430 270.0 7.9. 13.0 0.62 1.30 1,.70 380 39 <:1 16 23 10 12 <1 93 120 
12/11/9B 23:28 
12/12/98 1:28 ST 20 3300 11.0 8.1 42.0 0.22 1.10 0.60 18 <6 <1 <10 14 <2 6 <1 110 1015 
12/13/96 15:28 

1/29/97 10:40 OT 1 4700 15.0 8.0 130.0 <0.1 0.76 0.28 25 9 
2/11/97 0:54 ST 5 2000 1000.0 8.0 74.0 0.65 9.80 4.70 4 30 83 17 32 190 490 
2/11/97 1:54 
2/27197 14:10 OT 1800 56.0 8.1 77.0 2.90 7.50 0.75 58 17 
3/12/97 9:20 2900 82.0 8.4 140.0 1.90 3.40 2.00 
4/15/97 11:00 OT 24 2900 72.0 8.3 96.0 <0.5 1.30 1.40 87 14 
4/16/97 10:00 
5/20/97 10:08 DT 24 2900 34.0 8.3 100.0 0.46 1.60 1.70 87 20 

5121/97 9:06 
6110/97 10:02 OT 24 2900 29.0 8.3 94.0 <0.1 1.70 0.87 67 16 
6111197 9:02 

7/8197 10:35 OT 3000 7.8 8.6 79 <0.1 7.2 3 84 22 
8/15/97 11:15 OT 2800 29 8.3 92 0.1 1.4 1 46 16 

9/24/97 10:05 DT 2500 46 8.2 65 <0.1 1.8 2 79 24 

10129/97 10:30 OT 1 2400 64 8.4 53 0.3 2.0 2 83 10 

11/10197 9:25 SF 5 50 <0.5 <1 <10 48 20 15 <1 280 550 
11/10/97 10:25 
11110/97 12:25 ST 8 1200 300 7.4 29 1.1 6.6 3 <0.5 390 64 14 44 11 37 <1 290 324 
11/11/97 2:25 SF <1 <10 29 5 12 <1 170 

11111197 4:25 ST 24 2300 76 6.1 55 <0.1 2.6 2 <0.5 96 20 <1 <10 34 6 6 <1 100 720 

11113/97 2:25 SF <1 <10 28 4 4 <1 79 

11/13197 4:25 ST 13 750 270 7.6 24 0.6 3.5 3 <0.5 490 72 <1 15 34 12 9 <1 200 210 
11/14197 5:45 SF <1 <10 15 <2 <4 <1 42 

11/20197 11:25 OT 1 1200 53 7.9 16 0.2 1.5 <0.5 64 8 

11126197 9:30 ST 5 1500 1000 7.9 39 0.3 6.1 6.0 <0.5 1600 1300 3 53 96 50 39 <1 550 314 

11/26/97 10:30 SF <1 <10 8 <:2 <4 <1 43 

11/26197 12:30 ST 13 970 620 7.6 30 0.3 4.4 6 620 530 3 30 61 27 27 <1 210 274 

11127/97 16:30 SF <1 <:10 16 <2 <4 <1 36 

11/27/97 20:30 ST 21 2700 15 B.2 BB <0.1 1.2 <0.5 23 20 -<-1- <10 21 <2 13 <1 37- 816 

11/30/97 6:30 SF 4 <10 16 <2 <4 <1 68 

12/6/97 3:37 ST 5 240 760 7.9 5 0.4 4.7 6 <0.5 1200 1000 3 44 67 38 35 <1 44-0 50 

12/6/97 4:37 SF <1 <10 7 <2 <4 <1 39 
12/6/97 6:37 ST 6 300 3700 7.9 8 0.4 11 20 4400 4000 13 160 150 100 110 <1 850 200 

12/6/97 16:37 SF <1 <10 9 <2 <4 <1 34 

12/6/97 18:37 ST 8 430 880 7.8 8 0.3 3.8 6,0 1.0 1300 1200 4 44 51 33 39 <1 270 150 

12/7/97 8:37 SF <1 <10 10 <2 <4 <1 48 

1217197 14:37 ST 6 600 46 7.8 24 <0.1 1.1 <0.5 76 19 <1 <10 25 3 <4 <1 34 200 

12/8197 0:37 SF <1 <10 17 <2 <4 <1 16 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 O·P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m IL mil m IL m /L m /L m IL 

BARSED 12/18/97 14:58 ST 5 490 940 7.5 13 0.6 5.3 5 <0.5 1700 190 3 42 93 43 35 <1 380 144 
12/18/97 15:58 SF <1 <10 16 <2 <4 <1 <10 
12/18/97 17:58 ST 6 730 1400 7.7 27 0.70 4.1 6 1500 170 4 49 BO 28 32 <1 240 230 
12/19/97 9:58 SF <1 <10 19 -<2 -<4 <1 <10 
12/19/97 11:58 ST 33 3900 21 8.2 9 <0.5 0.90 25 12 <10 <10 17 <2 <4 <1 25 1208 
12/22/97 13:58 SF <10 <10 15 <2 <4 <1 53 

1/9/98 13:38 ST s 1700 140 8.0 19 <0.5 2.8 <0.5 210 44 <10 <10 44 11 9.0 <1 28-0 500 
1/9/98 14:38 SF <10 <10 13 <2 <4 <1 220 
1/9/98 16:38 ST 19 560 780 7.8 18 <0.5 3.3 6 1100 140 3 32 48 28 aa <1 32 145 

1/11/98 4:38 SF 1 19 34 15 ~ <1 19 
1/11/98 4:38 ST 28 2500 23 8.1 70 <0.5 1.3 <0.5 48 12 <1 <10 22 2 <4 <1 ~;iQ 758 
1/13/98 12:38 SF <1 <10 22 <2 <4 <1 ~60 
2/14/98 9:36 ST 5 2000 300 8.0 53 <0.5 2.3 2 620 67 1 20 50 18 15 <1.00 86 440 
2/14/98 10:36 SF <1.00 3 20 2 B <1.00 7 
2/14198 12:36 ST 7 280 1500 8.1 11 <0.5 2.2 6 2600 270 5 55 70 46 33 <1.00 126 60 
2/15/98 0:38 SF <1.00 3 14 1 2 <1.00 9 
3125/98 9:22 ST 5 442 470 7.79 16 0.2 3.3 1390 104 3 28 76 37 22.0 4.60 178 140 
3125/08 10:22 SF <1.00 4 36 1 4.50 <1.00 39 
3/25/96 12:22 ST 8 436 790 7.62 21 0.5 4.1 43 125 4 33 52 31 24 <1.00 140 100 
3125198 22:22 SF <1.00 3 15 4.00 4 <1.00 29 
3/26198 12:22 ST 20 2930 40 8.41 72 0.1 <1.0 28 2 <1.00 4 23 3,80 5 <1.00 37 904 
3/28/98 2:22 SF <1.00 3 12 ~ 6 <1.00 24 
3128198 4:22 ST 16 1620 81 8.31 34 0.2 1.5 2 112 7 <1.00 7.10 15 5 6.10 <1.00 35 478 
3/29/98 10:22 SF <1.00 3 11 <1.00 7 <1.00 25.0 
4120/98 13:40 OT 23 2470 6.1 8.28 76 0.2 1.1 9 
4121/98 11:40 
6123198 13:10 OT 1 2460 4.4 8.8 92 0.1 1.3 16 2 
7/15198 9:15 D 24 2810 12 8.5 110 <0.05 2 0 40 10 
7/16/98 8:15 
8/17/98 8:55 D 24 2690 19 8.2 66 0.1 2.5 52 12 
8/18198 7:55 

9/8/96 12:05 D 15 3020 21 8.3 66 0.2 0.4 70 28 
9/9/98 3:05 

10/13/98 8:33 D 24 2250 34 8.4 68 0.3 2.2 2 98 13 
10114198 7:33 
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UPPE.WPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

;--------. 

L 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Hardness 
T a # umhos NTU m IL m IL m /L m IL m IL m IL m /L m IL 

BARSED 11/3/98 11:22 0 24 2400 22 8.3 53 0.1 1.2 78 18 
1114198 10:22 
11/8/98 3:23 ST 5 1120 200 7.5 25 0.4 9.6 6 880 260 2 27 57 32 20 <2 280 290 
11/8/98 4:23 SF 1 14 30 13 11 <2 123 
11/8/98 6:23 ST 11 1410 170 7.6 38 0.6 4.1 6 700 200 2 21 37 16 14 <2 162 380 
11/9/98 2:23 SF <1 <8 13 <2 4 <2 12 
11/9/98 4:23 ST 36 2240 27 8.4 46 0.2 1.4 76 22 <1 <8 16 3 <4 <2 32 740 

11/12/.98 2:23 SF <1 <8 12 <2 <4 <2 10 
11/28/98 5:30 ST 5 605 260 7.9 10 0.1 3.7 6 1020 170 3 29 63 53 21 <2 386 182 
11/28/98 6:30 SF <1 <8 12 <2 <4 <2 11 
11/28/98 8:30 ST 13 1270 185 7.7 43 0.2 4.0 5 710 110 3 21 34 19 15 <2 164 376 
11/29/98 8:30 SF <1 <B 12 <2 <4 <2 15 
11129/98 10:30 ST 26 2750 18 8.3 67 <0.05 1.8 2 50 12 6 9 29 9 9 <2 94 935 

12/1/98 12:30 SF <1 <8 18 <2 <4 <2 <10 

12/1/98 14:30 ST 10 3 26 45 33 19 <2 249 235 
12/2/98 8:30 SF <1 <B 13 <2 9 <2 <10 

12/8198 10:11 0 24 3170 17 8.4 121 0.1 0.7 34 2 
12/9/98 9:11 
1/5/99 9:27 D 24 2730 5 8.7 87 0.3 1.2 32 22 
1/6/99 8:27 

1/25/99 4:00 s 5 1010 140 8.0 34 0.1 3.6 3 390 50 
1/25/99 5:00 s 
1/25/99 7:00 s 12 1290 90 7.9 43 0.2 2.3 2 380 110 
1/26/99 5:00 s 
1126/99 19:00 s 6 3530 120 6.2 92 0.1 1.2 250 32 
1127/99 7:00 
1/27/99 9:16 s 10 4380 26 8.1 135 0.1 0.7 70 18 
1/29/99 3:16 
2/2/99 9:35 ·o 24 1590 21 8.2 62 0.1 0.8 53 10 

2/3199 B:35 
2/9/99 17:04 ST 5 1260 240 8.0 30 0.1 3.6 2 390 132 16 42 29 14 <2 103 470 
2/9/99 18:04 SF <1 <8 12 <2 4 <2 17 

2/9/99 20:04 ST 9 1870 300 8.0 41 0.1 6.4 6 460 150 4 32 73 45 26 <2 353 282 
2/10/99 12:04 SF <1 <8 19 2 6 <2 28 
2/10/99 14:04 ST 30 2770 30 0.1 77 0.6 1.9 130 26 <1 9 25 8 7 <2 BO 850 

2/13199 16:04 SF <1 <B 16 <2 7 <2 26 
3/1/99 12:39 0 24 2880 9 8.5 116 2.5 3.5 50 24 
3/2/99 11:39 

3/11/99 10:02 ST 5 1590 340 8.2 29 0.1 6.2 4 720 200 3 32 89 55 25 <2 481 444 
3/11/99 11:02 SF <1 <8 19 <2 <4 <2 15 

3/11/99 13:02 ST 6 2110 76 B.1 69 1.4 4.2 190 34 <1 <B 40 6 6 <2 74 706 

3/11/99 23:02 SF <1 <8 17 <2 <4 <2 17 

3/12/99 2:02 ST 40 2900 12 8.3 98 0.6 1.4 2 43 11 <1 <8 24 <2 <4 <2 32 900 

3115/99 4:01 SF <1 <8 18 <2 <4 <2 14 
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UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Zn Hardness 
T e # umhos NTU m /L m /L m /L m !L 

BARSED 3/15/99 10:36 ST 5 630 350 7.7 25 1.2 9.9 3 1410 220 4 37 79 36 25 <2 374 205 
3/15/99 11:36 SF <1 a 16 4 5 <2 69 
3/15/99 13:36 s 2 37 1.3 4.5 2 
3/15/99 15:36 
3/15/99 17:36 ST 45 2330 16 8.3 79 0.3 1.0 23 9 <1 ca 18 <2 <4 <2 20 768 
3/19/99 10:36 SF .:1 <:8 14 <2 <4 <2 15 
4/27/99 11:29 D 24 2320 8 9.1 103 0.4 2.2 34 20 
,4/26/99 10:29 

5/4/99 10:50 D 24 2560 9 8.5 82 0.3 1.9 26 10 
5/5/99 9:50 

6/17/99 15:15 D 1910 4 9.1 55 0.1 1.2 0 17 a 
o:oo 
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UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH ND3 NH3 TKN P04 o-P04 TSS VSS Cd Cu Pb NI Zn Hardness 
T e # umhos NTU m IL m IL m IL m /l m /l m /l m /l m /l 

CMCG02 3/3195 6:59 ST 3 310 25.0 6.9 4.3 0.10 3.0 2.50 50 26 <1 <10 11 14 <40 1.8 150 49 
3/3/95 10:59 
313/95 12:59 ST 18 830 16.0 8.6 1.3 0.13 1.7 0.90 10 9 <1 <10 41 6.4 <40 2.1 90 166 
314/95 22:59 
3/5/95 0:59 ST 11 81 11.0 7.2 0.4 0.11 0.9 0.77 22 7 <1 <10 27 6.3 <40 <1 69 23 
3/6/95 0:69 

3/10/95 22:01 ST 3 160 32.0 6.9 2.5 0.10 2.1 1.40 50 27 <1 <10 37 18 <40 <1 180 28 
3111195 2:01 
3111195 4:01 ST 15 730 12·.o 7.6 3.3 0.12 2.3 1.30 17 11 <1 <10 24 6.7 <40 <1 100 134 
3/12195 8:01 
3112195 10:01 ST 25 2400 2.1 8.5 10.0 0.18 1.4 0.63 <8 <6 <1 <10 12 <2 <40 <1 71 490 
3/14/95 20:20 
3/21/95 5:57 ST 3 250 92.0 6.9 4.5 0.43 2.9 1.80 91 39 <1 <10 40 26 <40 220 110 
3/21/95 9:57 
3/21/95 11:57 ST 22 1800 4.0 8.5 7.2 0.10 0.7 0.62 <6 <6 <1 <10 18 <2 <40 <1 15 375 
3/22195 5:57 
3/23/95 7:57 ST 8 430 15.0 8.0 1.7 0.10 1.0 1.20 24 10 <1 <10 27 4 <40 53 64 
3/23/95 17:57 
3/23/95 19:57 ST 17 2300 2.4 8.4 10.0 0.10 1.0 1.60 7 6 <1 <10 15 <2 <40 17 448 
3/25/95 3:57 

12/12/95 21:13 ST 5 580 300.0 6.7 29.0 4.00 23.0 13.00 700 250 5 36 300 150 82 <1 1900 164 
12112195 22:13 
12113195 0:13 ST 8 190 78.0 6.8 6.8 0.64 3.3 2.20 89 31 <1 <10 50 24 <40 <1 310 52 
12113195 14:13 
12/14/95 12:13 ST 29 1000 9.7 8.4 4.4 0.56 2.1 1.90 9 7 <1 <10 70 3 <40 <1 87 240 
12116/95 20:13 

1119/96 4:39 ST 5 150 20.0 7.5 7.3 0.64 3.8 1.10 51 26 <1 10 34 15 9 <1 210 42 
1119/96 5:39 
1/19/96 7:39 ST 3 170 11.0 7.4 3.5 0.22 1.9 0.82 15 15 <1 <10 34 4 5 <1 · 130 44 

1/19/96 11:39 
1/21196 15:03 ST 5 <10 49 33 34 <1 230 36 
1/21/96 16:35 
1/31196 2:29 ST 5 100 61.0 7.1 2.7 0.48 3.2 1.40 50 25 2 12 34 <2 11 <1 210 30 
1/31/96 3:29 
1/31/96 5:29 ST 10 130 45.0 7.2 2.2 0.24 1.8 1.20 29 17 16 39 15 10 <1 110 40 
1/31/98 23:29 
2/1/96 1:29 ST 29 830 13.0 8.8 2.3 1.10 3.2 1.20 8 12 <1 <10 31 3 11 100 198 

2/2/98 9:33 
213/96 11:29 ST 8 430 19.0 7.3 2.8 0.16 5.6 1.60 12 11 <1 <10 44 9 7 3 100 90 

2/4/96 1:29 
2/19/96 20:00 ST 4 340 170.0 7.1 4.6 0.95 9.5 5.20 200 130 2 <10 100 36 19 2 730 116 

2/20/96 2:00 
2/20/96 4:00 ST 28 210 24.0 7.7 1.9 0.18 1.5 1.40 56 20 <1 <10 34 <2 <2 <1 140 50 

2/22/96 10:00 
2/22/96 12:00 ST 16 1100 11.0 9.1 1.7 0.22 3.3 2.20 7 10 <1 <10 27 2 10 <1 160 240 

2123/96 18:00 
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UPPER NEWPORT BAY WATERSHED - STORM AND ORY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Zn Hardness 
T 8 # umhos NTU m IL m /L m /L m IL m IL m IL m IL m IL 

CMCG02 10/30/96 5:45 ST 2 15 110 410 500 130 24 5800 330 
10/30/96 6:00 
10/30/96 8:45 ST 6 270 62.0 6.9 6.2 0.16 3.3 2.40 94 32 2 <10 70 25 19 <1 320 60 
10/30/96 20:45 
10(30/96 22:45 ST 41 1100 8.2 6.3 1.0 0.60 1.6 1.60 <6 <6 <1 <10 26 4 6 <1 98 320 

11/3/96 6:45 
11f21/96 8:05 ST 5 170 42.0 6.7 9.6 0.64 3.8 1.90 39 23 <1 <10 79 18 16 <1 280 50 
11/21196 9:05 
11121/96 11:05 ST 9 130 28.0 7.0 3.7 0.19 1.9 1.60 36 15 <1 <10 46 16 7 <1 180 54 
11122/96 3:05 

l2/9/B6 12:24 ST 5 350 72.0 6.7 5.8 0.37 3.6 2.00 89 41 <1 <10 64 34 12 <1 320 90 
12/9196 13:24 
12/9/96 15:24 ST 5 270 82.0 7.3 2.9 0.14 1.3 1.40 29 16 <1 <10 25 9 7 <1 120 76 

12/10/96 3:24 
12/10/96 5:24 ST 10 720 17.0 8.2 2.4 0.11 2.8 1.30 44 10 2 <10 34 9 6 <1 130 194 
12/10/96 23:24 
12/12/96 13:24 ST 11 1000 9.3 8.9 3.3 0.26 4.2 <0.2 8 6 <1 <10 19 5 4 <1 120 265 
12/13/96 9:24 

1/1197 15:21 ST 5 410 140.0 7.0 0.7 0.99 3.6 2.00 100 51 <1 11 49 31 15 <1 480 90 
1/1/97 16:21 
1/1/97 18:21 ST 6 420 44.0 7.3 2.1 0.30 1.6 0.92 20 11 <1 <10 34 8 11 <1 190 112 
1/2/97 4:21 
1/2/97 6:21 ST 16 610 20.0 8.5 1.3 0.34 1.2 0.73 15 8 <1 <10 34 7 8 <1 120 597 
1/3/97 14:21 

1/21/97 20:49 ST 5 320 68.0 7.3 2.1 0.66 <0.5 0.21 130 49 <1 <10 31 28 6 <1 140 144 
1/21/97 21:49 
1/21/97 23:49 ST 13 580 17.0 8.3 3.8 0.30 2.1 1.40 10 <6 <1 <10 26 5 <4 <1 40 140 
1/22/97 23:49 
1/23/97 1:49 ST 5 -220 8.4 7.6 1.B 0.31 0.8 0.68 <B . <6 <1 <10 28 3 <4 <1 <10 60 
1/23/97 9:49 
1/23/97 11:49 ST 26 1300 9.8 8.8 2.2 0.26 2.1 0.68 <6 <6 <1 <10 28 <2 <4 <1 160 340 
1/25/97 13:49 
1/25/97 15:49 ST 4 150 64.0 8.8 1.2 0.38 1.1 0.81 82 45 <1 <10 37 20 4 <1 260 40 
1f25/97 21:49 

9/4/97 13:36 OT 15 1400 4.3 8.0 0.6 0.2 2.7 2.10 10 8 
9/5/97 3:36 
9/5197 4:36 OT 9 1300 3.9 8.2 0.4 <0.1 2.4 2.70 2 16 19 

9/5197 12:36 
9/25/97 11:56 ST 5 110 60.0 6.9 7.4 0.2 2.6 1.80 <0.5 74 40 1 10 44 25 8 <1 270 50 
9/25/97 12:56 SF 2 <10 34 53 6 <1 400 

11/10/97 8:58 SF 5 34.0 <0.5 <1 <10 49 7 23 <1 320 406 
11/10/97 9;5B 
11/10/97 11:58 ST 9 700 130.0 6.8 8.2 1.7 15.0 5.90 <0.5 140 100 <I <10 100 14 26 <1 560 174 
11/11/97 3:58 SF <1 <10 67 5 23 <1 340 
11/11/97 5:58 ST 24 740 14.0 8.1 1.B 0.3 3.0 2.00 <0.5 B <6 <1 <10 <4 5 11 <1 120 162 
11113/97 3:58 SF <1 <10 34 2 12 <1 94 
11/13/97 5:58 ST 14 300 37.0 7.6 4.6 0.4 2.0 1.40 <0.5 78 27 <1 <10 28 18 <4 <1 210 96 
11/14/97 7:58 SF <1 <10 19 7 8 <1 120 

11/19/97 9:24 OT 12 780 4.8 9.2 1.0 <0.1 1.6 0.48 <0.5 18 6 
11/19/97 20:24 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NJ Zn Hardness 
T 0 # umhos NTU m IL m /L m /L m IL m /L m/L m /L m /L 

CMCG02 12/6197 12:10 ST 9 350 21.0 7.4 3.8 0.1 2.9 4,+Q 3 24 <20 <1 <10 31 8 4 <1 93 75 
1217197 8:10 SF <1 <10 24 3 <4 <1 93 
12f7/97 10:10 ST 31 1100 11.0 7.8 3.8 <0.1 2.9 0.90 <0.5 <6 <6 <1 <10 22 3 <4 <1 85 234 

12/10/97 22:10 SF <1 <10 16 <2 4 <1 62 
12/18/97 12:06 ST 5 290 100.0 6.8 6.1 0.60 4.8 2.20 140 61 <1 10 75 31 11 <1 310 64 
12/18197 13:06 SF <1 <10 30 2 6 <1 130 
12/18197 15:06 ST 10 500 18.0 7.6 3.6 <0.5 1.3 1.00 9 9 <1 <10 24 6 <4 <1 77 134 
12119197 9:06 SF <1 <10 19 <2 <4 <1 66 
1211.9197 11:06 ST 23 1300 3.2 8.4 2.5 <0.5 0.7 1.30 <8 <6 <10 <10 22 <2 <4 <1 61 336 
12/22/97 11:06 SF <10 <10 19 <2 <4 <1 100 
12123197 8:47 OT 13 1400 3.6 8.9 1.4 0.2 1.9 2.00 <6 <6 
12123197 19:47 
12/23/97 20:47 OT 11 1500 1.5 8.4 1.8 <0.1 1.0 1.80 <8 <6 
12124197 7:47 

113198 3:41 ST 5 190 40.0 8.3 7.8 0.7 3.8 1.90 <0.5 57 32 <1 <10 53 14 7 <1 170 60 
113198 4:41 SF <1 <10 39 2 7 <1 100 
1/3/98 6:41 ST 14 1300 160.0 7.7 29 <0.5 2.2 1.40 <0.5 170 29 <1 <10 21 3 5 <1 30 360 
1/4/98 8:41 SF <1 <10 19 <2 7 <1 <10 
1/4/98 10:41 ST 34 750 9.0 8.4 2.8 0.7 1.1 0.73 <0.5 6 6 <1 <10 20 2 <4 <1 44 104 

ln/98 2:41 SF <1 <10 18 <2 <4 <1 32 
1/20/98 OT 24 1300 6.0 9.0 0.9 0.1 2.2 0.74 <0.5 <6 <8 
1121/98 

216198 9:56 ST 5 350 22.0 8.8 4.4 <0.5 2.4 0.98 65 31 <1 5 35 15 6 <1 90 68 
216198 10:56 SF <1 5 24 8 5 <1 55 
216198 12:56 ST 11 300 19.0 7.5 3.5 <0.5 2.3 1.30 23 10 <1 4 22 9 <4 <1 47 74 
2f7/98 8:56 SF 6 2 21 3 <4 <1 27 
2/7/98 18:56 ST 10 390 11.0 7.3 4.4 <0.5 2.1 1.50 11 7 <1.00 3 17 7 2 <1.00 40 65 
218/98 12:56 SF <1.00 2 19 1 2 <1.00 32 
2/8/98 18:56 ST 5 220 8.8 7.2 2.6 <0.5 1.8 1.40 <6 <6 <1.00 2 23 5 1. <1.00 37 50 
2/9/98 2:56 SF <1.00 2 16 1 3 4 32 

2/14/98 8:47 ST 5 200 22.0 7.0 5.3 <0.5 1.3 0.82 49 21 <1.00 5 30 19 5 <1.00 90 50 
2/14/98 9:47 SF <1.00 2 31 1 2 <1.00 26.0 
2/14/98 11:47 ST 7 240 12.0 7.6 4.9 <0.5 0.8 1.10 17 8 <1.00 3 21 8 1.70 <1.00 36 50 

2/14/98 23:47 SF <1.00 6 13 20 3 <1.00 97 
2/15/98 1:47 ST 21 1900 4.4 8.2 12 <0.5 1.6 11.00 7 7 <1.00 2 12 1.80 5 <1.00 26 384 
2/16/98 17:47 SF <1.00 2 19 <1.00 3 <1.00 31 
2/16/98 19:47 ST 10 450 11.0 8.0 4.0 <0.5 1.2 9.80 <1.00 13.0 18 a 3 14 71 80 
2117/98 13:47 SF <1.00 3 25 2 <1.00 33 
2117196 15:47 ST 9 2000 4.9 8.2 13 <0.5 1.1 10.40 <1.00 4 48 4 14 <1.00 65 580 
2/18/98 7:47 SF <1.00 17 13 <1.00 8.20 1 30 
3/25/98 4:54 ST 5 532 52.0 7.5 ,, 0.2 2.5 0.90 109 40 2 9 87 25 12 <1.00 256 90 
3/25196 5:54 SF <1.00 3 31 3 9 <1.00 123 

3/25/98 7:54 ST 7 161 15.0 7.6 2.6 <0.1 1.0 0.60 11 2 <1.00 4 31 11 3 <1.00 BO 40 
3125198 19:54 SF <1.00 3 35 3 4 7 64 
3125/98 21:54 ST 27 1500 5.1 8.8 12 0.4 1.0 0.90 3 <1 <1.00 3 35.0 6 5 <1.00 52 344 

3/28/98 1:54 SF <1.00 2 31 a 3.20 <1.00 38.0 
3/28/98 3:54 ST 13 1170 3.7 8.5 4.0 0.1 1.0 0.30 5 <1.00 2 18 4 4 <1.00 4B 276 
3/29/98 3:54 SF 18 3 16 5 <1.00 39 
4120198 11:45 OT 23 1730 17.0 B.5 8.6 0.2 4.3 1.50 136 40 

4/21/98 9:45 
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UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu NI Ag Zn Hardness 
T e # umhos NTU m /L m /L m IL m IL 

CMCG02 6/22/98 11:40 OT 1 1310 2.4 9.3 <1.3 <0.05 1.7 1.10 6.0 8.0 
7115198 10:00 D 24 1370 3.3 8.9 <1.3 <0.05 2.9 0.44 26 18 
7/16/98 9:00 
8/17/98 10:14 D 24 1370 3.7 8.6 <1.3 <0.05 3.6 0.70 22 10 
8/18/98 9:14 

9/4/98 8:58 ST 5 885 16.0 7.0 15 22.0 4.59 240 130 2 13 116 25 32 <2 584 250 
9/4/98 9:58 SF <1 12 63 10 31 <2 513 
9/4/98 11:58 ST 7 1290 5.9 7.5 4.8 0.3 4.8 1.96 35 20 <1 11 37 7 15 <2 159 260 
9/4/98 23:58 SF <1 13 31 4 15 <2 167 
9/5198 1:58 ST 12 1000 3.1 8.1 <1.3 0.2 2.8 1.04 11 7 <1 <8 26 <2 5 <2 80 238 
915/98 23:58 SF <1 <8 20 <2 5 <2 50 
9/8/98 7:58 ST 23 1210 3.7 B.4 <1.3 0.1 2.2 1.04 11 B <1 <8 24 <2 5 <2 49 284 
918198 3:58 SF <1 <8 18 <2 4 <2 35 
9/8/98 9:11 D 24 1200 3.7 B.8 <1.3 <0.05 2.8 1.35 26 14 
9/9/98 0:11 

9/14/98 8:45 D 24 1250 43.0 8.9 1.5 0.1 8.1 2.20 150 68 
9/15/98 7:45 
9/21/98 9:18 D 24 1090 15.0 8.2 2.2 0.2 1.74 
9/22/98 8:18 
9/28198 12:00 D 24 980 3.8 B.2 1.9 <0.05 2.0 0.77 12 6 
9/29/98 11:00 
10/8/98 10:30 D 24 
1017/98 9:30 

10/13/98 12:15 D 24 1080 3.4 8.8 1.4 0.2 2.5 1.62 24 <1 
10/14/98 11:15 
10/20/98 11:55 D 24 1210 5.3 7.8 6.2 7.5 2.54 14 7 
10/21/98 10:55 
10/26/98 10:04 D 24 1480 9.8 7.9 11 2 7.1 6.12 40 20 
10/27/1)8 9:04 

11/2/98 10:30 D 24 1050 4.4 8.7 <1.3 0.1 1.9 1.53 26 18 
11/3/98 9:30 D 
1117/98 22:47 ST 5 1340 14.0 7.9 <1.3 0.1 4.5 5.81 80 40 <1 <8 29 5 6 <2 327 295 
1117/98 23:47 SF <1 <8 18 <2 4 <2 211 
11/8/98 1:47 ST 12 830 6.4 7.7 5.7 0.1 2.6 2.36 40 20 <1 <8 32 11 5 <2 118 185 
11/8/98 23:47 SF <1 <8 27 2 8 <2 89 
11/9196 1:47 ST 35 3010 6.2 8.3 6.2 4.2 1.53 16 12 <1 <8 42 5 6 <2 98 222 

11/11198 21:47 SF <1 <8 32 3 6 <2 69 
'1118198 11:34 D 24 1060 2.3 8.9 <1.3 0.1 1.4 1.29 24 14 
11/19/98 10:34 
11/28198 4:49 ST 5 205 22.0 6.9 4.8 0.1 4.8 1.87 180 82 11 76 37 12 <2 362 60 
11/28/98 5:49 SF <1 <8 28 <2 7 <2 91 
11/28/98 7:49 ST 13 350 16.0 7.4 4.0 0.1 2.5 2.42 30 18 <1 <8 40 8 7 <2 123 88 
11/29/98 7:49 SF <1 <8 32 3 6 <2 79 
11129/98 9:49 ST 28 875 2.6 8.5 <1.3 <0.05 1.5 1.87 12 8 <1 <8 27 2 <4 <2 47 208 

12/1/98 11:49 SF <1 <B 24 <2 <4 <2 39 
12/1/98 13:49 ST 10 310 17.0 7.8 3.2 0.1 1.3 1.44 24 18 <1 <8 30 7 <4 <2 <10 84 
12/2/98 7:49 SF <1 <8 <10 4 <4 75 <10 
1217/98 10:03 D 24 745 290.0 8.2 1.4 <0.05 1.9 1.77 140 30 
12/8/98 9:03 

• 0 

0017711



LIPPE.PORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING . -- • 
STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 O·P04 TSS VSS Cd Cr Cu Pb NI Zn Hardness 

T 0 # umhos NTU m IL m IL m L m IL m IL m IL 

CMCG02 12/23/98 10:15 D 23 965 3.9 8.6 2.4 <0.05 0.8 0.73 50 6 
12/24/98 6:15 
12/28/98 6:11 D 24 1010 5.9 8.8 1.0 0.1 0.9 0.83 23 12 
12/29198 7:11 

1/4/99 9:24 D 24 4450 2.8 8.4 4.6 <0.05 2.2 2.82 24 12 
1/5199 8:24 

1/13/99 12:05 D 24 1050 2.9 8.5 4.3 0.2 1.2 0.67 4 2 
1/14/99 11:05 
1/19/99 8:53 OT 24 975 7.7 8.8 0.7 <0.05 2.3 1.74 40 24 5 28 5 5 24 4 27 
1/20/99 7:53 
1125/99 3:34 ST 5 160 19.0 6.8 3.4 3.6 2.75 140 74 <1 9 70 19 10 <2 240 60 
1/25/99 4:34 SF <1 <8 30 <2 7 <2 76 
1125199 6:34 ST 13 325 17.0 7.6 3.3 0.1 1.8 1.22 20 16 <1 <8 33 7 5 <2 96 120 
1/26/99 6:34 SF <1 <8 23 <2 6 <2 65 
1/26199 8:35 ST 15 260 17.0 7.5 2.4 0.1 1.3 1.13 46 24 <1 <8 26 9 <4 <2 89 34 
1/27199 12:35 SF <1 <8 17 <2 <4 <2 38 
1127/99 14:35 ST 19 825 3.4 8.3 3.9 0.1 1.3 1.04 7 4 <1 <8 20 <2 <4 <2 34 216 
1/29/99 2:35 SF <1 <8 18 <2 <4 <2 26 
2/2199 6:20 D 24 855 4.0 9.3 2.0 0.1 2.6 0.70 11 6 
2/3/99 7:20 
2/4/99 18:07 ST 5 250 32.0 7.4 7.5 3.6 1.59 72 26 <1 10 50 14 9 <2 228 75 
214/99 19:07 SF <1 <8 38 2 7 <2 128 
214/99 21;07 ST 13 235 15.0 7.6 4.8 0.2 1.5 0.98 18 13 <1 <8 35 5 <4 <2 121 40 
2/5/99 21:07 SF <1 <8 30 <2 <4 <2 208 
2/5/99 23:07 ST 34 805 4.2 9.0 3.7 0.1 1.2 0.92 10 6 <1 <8 25 <2 <4 <2 36 195 
2/8/99 17:07 SF <1 <8 21 <2 <4 <2 23 
2/9/99 16:04 ST 5 260 24.0 7.4 5.7 0.3 4.5 1.71 100 46 <1 9 87 22 14 <2 327 86 
2/9199 17:04 
2/9/99 19:04 ST 6 235 15.0 7.8 · 2.7 0.1 1.6 0.77 20 12 <1 <8 37 ,6 4 <2 99 88 

2/10/99 5:04 SF <1 <8 28 <2 5 <2 65 
2110/99 7:04 ST 8 835 3.9 8.5 3.2 <0.05 0.9 0.92 10 6 <1 <8 23 <2 <4 <2 38 234 
2/10/99 21:04 SF <1 <8 22 2 <4 <2 122 
2118/99 10:24 D 24 965 2.9 8.7 3.0 0.1 1.1 1.04 9 6 
2/19/99 9:24 
2/22199 11:44 D 24 1200 3.6 8.6 <0.44 <0.05 3.1 2.17 18 14 
2/23/99 10:44 

3/1/99 11:15 D 24 1050 17.0 8.8 1.5 0.3 3.5 3.58 78 38 
312/99 10:15 
3/8/99 10:18 D 24 1030 7.6 8.5 0.7 3.3 5.36 16 4 
3/9/99 9:18 

3111199 11:18 ST 5 410 27.0 7.4 5.0 5.0 0.58 78 48 11 87 18 14 <2 294 110 
3111/99 12:18 
3/11/99 14:18 ST 6 160 16.0 7.7 3.2 0.1 1.4 1.38 16 12 <1 B 50 8 5 <2 87 40 
3/12/99 0:18 
3/12/99 2:18 ST 37 1090 4.1 8.8 1.9 0.1 1.6 0.95 6 4 <1 <8 31 2 4 <2 48 276 
3/15/99 2:18 SF <1 <8 24 <2 5 <2 27 
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UPPER NEWPORT BAY WATERSHED - STORM ANO ORY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS Cd Cr Cu Pb NI Zn Hardness 
T 8 # umhos NTU m IL m IL m IL m /L m IL m /L m m IL 

CMCG02 3/22/99 11:39 D 24 1150 4.6 9.0 1.7 0.4 5.6 1.13 8 6 
3/23/99 10:39 
3/25/99 11:26 ST 5 185 30.0 6.6 2.7 0.4 4.0 1.99 200 36 <1 9 62 22 12 <2 368 48 
3/25/99 12:20 SF <1 <8 25 <2 7 <2 134 
3/25/99 14:26 ST 9 270 8.5 7.7 2.2 0.1 0.8 0.77 8 6 <1 <8 22 4 <4 <2 82 78 
3/20/99 6:26 SF 1 <8 18 <2 <4 <2 69 
3/31/99 9:03 D 24 1330 9.7 8.7 <0,44 <0.05 1.2 2.97 14 10 
4/1/99 8:03 

4/27/99 9:55 ri 24 980 14.0 9.0 1.6 0.2 3.2 0.98 52 34 
4/28/99 8:55 

5/4/99 9:06 D 24 1260 86.0 9.0 <0.44 <0.05 8.0 2.80 270 190 
5/5/99 8:06 

5/26/99 9:17 D 24 990 5.9 8.8 <0.44 0.1 2.0 0.86 24 16 
5/26/99 9:17 DT 24 <1 9 36 4 6 <2 184 330 
5(27199 8:17 
5(27/99 8:H OF 2 9 28 2 5 <2 124 

6{1{99 12:20 DT 24 <2 <8 30 16 5 <2 53 310 
6/2/99 11:20 
6/2/99 12:20 OT 24 750 4.3 9.1 <0.44 0.1 1.9 1.84 150 42 <2 <8 36 9 5 <2 81 200 
6/3/99 11:20 
6fl/99 9:18 OT 24 1160 25.0 8.9 4.1 <0.05 4.4 2.08 27 16 <2 <8 59 16 <4 <2 89 260 
617199 9:18 D 24 
6/8/99 8:18 OF <2 <8 33 6 4 <2 31 
6/8/99 B:18 

6116/99 10:25 DT 24 1180 12.0 8.9 0.8 1.9 3.0 1.!l9 40 30 <1 <8 36 3 5 <2 47 360 
6/17/99 9:25 OF <1 <8 31 <2 4 <2 32 
6/23/99 15:00 OT 24 965 15.0 9.0 <0.44 0.2 5.0 0.90 16 10 <2 <8 30 <2 5 <2 32 352 
6124/99 14:00 OF <2 <8 24 <2 5 <2 22 
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• • DANA POINT HARBOR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
feet umhos NTU mg/L mg!L mg!L mg/L mg/L mg/L µg/L µg!L µg/L ~19/L ~19/L µg/L µg/L 

DAPTEB 8/29/91 11:20 51000 0.7 8.0 0.30 <0.10 <0.10 <0.10 180 130 
6/24/92 11:30 49000 0.8 8.0 <0.20 <0.10 0.90 <0.10 27 17 
11/24/92 11:30 51000 2.5 8.1 <0.20 <0.10 0.23 0.17 120 38 
2/18/93 13:00 S 41000 14.0 8.1 0.45 0.51 0.70 <0.10 74 7 <7 <10 <30 <2 <3 <4 59 
2/18/93 s 10 47000 82.0 8.1 <0.2 0.55 1.30 0.31 260 37 <7 18 84 13.0 <3 <4 140 
2/20/93 9:30 S 44000 6.1 8.2 0.55 0.28 1.00 0.14 78 26 <7, <10 <30 <2 <3 <4 29 
2/20/93 s 11 47000 7.8 8.1 0.36 0.10 0.32 0.17 83 25 <7 <10 <30 3.4 <3 <4 <20 
2/22/93 12:30 S 47000 4.2 8.1 0.97 0.16 0.52 <0.03 94 26 9 <10 <30 <2 <3 <4 61 
2/22/93 s 10 49000 5.2 8.1 0.40 0.12 0.28 <0.10 63 30 <7 <10 <30 <2 <3 <4 27 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 >& >28 >5.5 <3 <4 >55.7 
6/5/93 12:44 S 41000 5.6 8.1 0.60 0.22 0.83 0.56 67 20 <20 <30 <20 <2 <40 <10 17 
6/5/93 s 11 48000 3.6 8.1 <0.20 0.20 0.70 0.28 62 20 <20 <30 23 <2 <40 40 48 
6/7/93 13:45 S 50000 1.0 8.1 <0.20 <0.10 0.57 0.22 110 28 <20 <30 61 <2 <40 42 51 
617/93 s 13 50000 7.5 8.0 <0.20 <0.10 0.60 0.32 150 38 <20 <30 57 <2 <40 35 48 
6/9/93 13:00 S 50000 1.1 8.1 <0.20 <0.10 1.20 0.23 90 23 <20 <30 31 3.4 <40 18 150 
6/9/93 s 12 50000 5.3 8.0 <0.20 <0.10 0.66 0.21 90 22 <20 <30 24 <2 <40 27 35 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 34 <2 <40 34 44 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 <20 <20 <40 <10 31.3 
2/21/96 10:20 S 34000 10.0 8.1 0.60 0.15 0.76 0.66 90 25 <1 <5 15 <4 17 <1 38 
2/21/96 10:25 S 12 <1 <5 19 <2 16 <1 30 
2/23/96 10:30 S 43000 1.2 8.1 0.30 0.19 <0.50 <0.20 83 24 <1 14 10 <8 <8 <5 27 
2/23/96 10:35 S 7 <1 <5 <8 <8 <8 <5 35 
2/25/96 9:30 S 40000 6.6 2.1 0.40 0.29 0.75 0.40 80 26 <1 <5 <8 <8 <B <5 37 
2/25/96 9:35 S 16 <1 <5 <8 <B 11 <5 36 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 >6.3 <8 >9 <5 33.7 
10/16/96 13:35 43000 2.3 8.1 <0.2 0.36 <0.5 <0.2 98 19 
1/15/97 17:05 S 25000 22.0 8.0 0.4 <0.1 0.82 0.62 96 24 <0.1 <1 5 1 <5 <0.1 17 
1/15/97 17:05 S 7 0.3 4 7 2 <5 <0.1 22 
1/17/97 11:35 S 30000 1.9 7.9 <0.4 <0.1 <0.5 <0.2 180 34 0.9 3 7 <0.1 <5 <0.1 21 
1/17/97 11:35 S 8 0.3 3 5 0.7 <5 <0.1 18 

1/19/97 9:50 S 32000 5.8 8.0 0.3 <0.1 0.72 0.43 99 29 1 3 4 0.6 <5 <0.1 10 
1/19/97 9:50 S 10 0.3 3 7 0.5 <5 <0.1 14 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) 0.3 3.3 6.3 1.1 <5 <0.1 18 
4/30/97 10:25 48000 5.0 7.9 <0.8 0.23 <0.5 0.22 110 38 
10/17/97 8:30 M 49000 5.7 8.0 <0.2 0.19 0.5 0.47 120 40 <1 7.2 7.6 <2 23 <1 56 
10/28/98 9:40 D 8.1 51400 5.1 7.9 <1.3 0.5 <0.05 0.09 170 27 
6/23/99 9:00 D 9.3 47000 3.9 8.1 <0.44 <0.2 <0.05 0.06 63 9 
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UPPER NEWPORT BAY WATERSHED - STORM ANO DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 O·P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m /L m /L m IL m /L m /L m /L 

SJQF14 10/26/94 8:50 DT 2600 3.7 7.9 53 0.57 1.40 1.40 25 11 
5/17/95 9:00 DT 2700 2.3 7.8 56 0.12 0.84 1.10 <6 <6 
7/25195 10:45 DT 2100 3.5 8.2 28 0.25 1.40 1.40 14 6 

10125195 11:20 DT 2200 8.4 8.2 46 0.25 1.40 1.40 14 6 
1/3196 B:50 DT 0.10 1.40 1.20 13 <6 

4/23/96 10:00 DT 2000 4.6 7.8 45 0.10 1.00 0.88 7 <6 
7/24/96 9:20 DT 1800 14.0 7.8 15 <0.1 1.40 1.30 19 8 
1115/96 10:.35 OT 1900 3.7 8.2 39 0.22 1.20 1.20 9 <6 
1/29/97 9:20 OT 2500 4.9 7.9 48 0.16 0.67 0.68 9 9 
4/15/97 9:45 OT 2000 3.2 7.9 49 <0.5 1.20 1.10 <6 <6 

718/97 9:30 OT 1800 5.3 8.0 42 0 2.4 4 13 7 
10/29/97 9:30 OT 1300 33 8.1 16 0 2.0 2 34 7 
4/21/98 9:25 OT 2040 7.9 8.13 68 <0.1 <1.0 4 
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UPPE.WPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 
0 

STATION FIXED FIXEO SAMPLES EC Turb pH N03 NH3 TKN P04 O·P04 TSS vss Cd Cr Cu Pb NI Ag Hardness 
DATE TIME T 0 # umhos NTU m IL m IL m IL m IL m IL m IL 

SCCF15 10/26/94 9:00 OT 2200 8 7.9 6.1 0.23 1.2 1.3 40 <5 
11/30/94 9:20 OT 1 2300 2 7.8 3.9 0.12 1.2 1.3 5 <5 
5117/95 8:30 OT 1 2800 7.1 8.2 2.9 <0.1 0.77 1 14 6 
6/13/95 10:11 OT 24 2600 4.8 8.2 4.6 0.12 0.74 1.1 12 6 
6114195 9:11 
7/25/95 9;50 OT 18 2300 5.7 8.5 2.4 <0.10 0.78 1.00 21 8 
7/25195 2:00 
8/30/95 8:35 QT 2300 23.0 B_.2 3.8 0.18 0.83 1,50 35 6 
9/19/95 10:15 OT 24 2200 13.0 B.4 5.5 0.13 1.00 1.60 24 9 2 <10 B <2 <40 <1 39 
9/20/95 9:15 

10/24/95 11:30 OT 15 2500 40.0 8.5 11.0 <0.10 1.40 1.60 49 <6 
10/25/95 10:30 
11/14195 9:45 OT 23 2700 8.2 8.4 8.5 <0.10 0.95 0.72 25 14 
11115195 7:45 
12/6/95 8:35 OT 2400 7.8 8.3 11.0 0.19 0.81 1.00 50 <6 
1/19/96 4:37 ST 5 850 15.0 7.3 7.8 1.20 3.40 1.20 28 14 <1 <10 28 5 7 <1 130 218 
1/19/96 5:37 
1/19/96 7:37 ST 8 880 8.9 7.B 4.8 0.12 2.50 1.40 9 6 <1 <10 22 <2 7 <1 28 228 
1/19/96 21:37 
1/21/96 5:37 ST 9 750 110.0 7.4 3.1 0.24 1.80 2.00 110 23 <1 <10 33 6 9 <1 BB 170 
1/22/98 7:37 
1122/96 13:37 ST 8 970 17.0 7.5 1.6 0.30 1.10 1.60 7 <6 <1 <10 19 <2 4 35 228 
1/23196 3:37 
1131196 2:27 ST 5 660 21.0 7.4 2.1 0.34 1.70 0.86 38 18 <1 <10 24 6 9 120 148 
1/31/96 3:27 
1/31/98 5:27 ST 10 640 57.0 7.7 2.9 0.20 1.40 1.80 47 13 <1 <10 28 4 15 3 70 134 
1/31/96 23:27 
2/1/96 1:27 ST 28 1500 13.0 8.1 2.3 <0.10 2.20 1.40 <6 <6 <1 <10 21 2 81 2 31 376 
213/96 7:27 
2/3196 9:27 ST 10 1400 8.4 7.8 1.3 <0.10 1.20 1.40 8 <6 <1 <10 15 <2 6 2 15 348 
2/4/96 3:27 

2/13/96 8:45 OT 24 2000 7.5 7.3 1.8 0.21 1.00 0.77 23 13 
2114/96 7:45 
2/20/96 10:18 ST 24 790 86.0 7.7 3.9 0.20 1.40 2.20 72 20 <1 <10 19 <2 e <1 48 170 
2/22/96 8:18 
2/22/96 10:18 ST 23 2000 4.6 8.4 3.0 0.13 0.75 1.10 8 7 <1 <10 13 <2 9 <1 <10 546 
2/24/96 B:18 
3/27/96 10:50 2100 5.3 8.2 2.3 <0.10 0.74 0.61 9 6 
4/23/98 10:30 ST 24 2300 3.0 8.3 4.1 <0.10 1.50 0.99 <6 <6 
4/24/96 9:30 
5/29/96 10:30 ST 24 2200 8.7 8.4 1.0 0.27 1.80 1.50 74 19 
5/30/96 9:30 
6/6/96 15:20 OT 1 1900 2.8 7.8 3.5 <0.10 <0.50 <0.20 16 10 <1 <5 4 <2 7 <1 <10 

6/20/96 8:20 OT 1 2000 14.0 8.0 7.0 0.22 1.90 1.50 36 <6 

7/24/96 9:30 OT 24 2000 12.0 B.5 1.9 <0.1 0.91 0.98 19 7 
7/25/96 8:30 
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UPPER NEWPORT BAY WATERSHED - STORM AND ORY WEATHER MONITORING 

STATION FIXEO FIXEO SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
DATE TIME T e # umhos NTU m IL m /L m /L m /L m /L m /L m /L 

SCCF15 8/27/96 9:10 OT 24 1900 25.0 8.3 5.8 0.26 1.10 1.20 33 11 
8/28/96 B:10 
9/25/96 9:05 OT 2000 110.0 8.3 7.9 0.37 2.70 2.00 210 46 
11/5/96 10;50 DT 2300 13.0 8.3 5.4 <0.1 0.55 1.00 95 7 
12/4/96 11:15 OT 2500 2.5 8.2 3.9 0.31 0.53 0.60 7 <6 
1/29/97 9:30 OT 960 170.0 8.0 3.5 0.19 1.50 1.10 74 18 
2/27/97 11:00 OT 2700 35.0 8.0 1.5 0.33 1.20 0.81 38 11 
3/12/97 8:~5 OT 1 2600 15.0 8.1 2.9 <0.1 O.B7 1.40 21 <6 
4/15/97 10:00 OT 22 2700 31.0 8.2 2.6 <0.5 1.40 1. 10 37 11 
4/18/97 7:00 
5/20/97 8:50 OT 2100 3.7 7.7 <0.2 0.3 3.50 0.84 8 8 
6/10/97 9:20 OT 1800 8.5 7.8 0.96 <0.1 0.61 1.0 28 17 

7/8/97 9:40 OT 1900 3.7 7.9 2 <0.1 1.3 1.0 16 6 
8/15197 10:30 OT 1900 12 7.8 10 0 1.3 2.1 21 7 
9/24/97 9:10 DT 2000 23 7.6 9 <0.1 1.9 2.0 33 9 

10/29/97 9:45 OT 2400 7.1 8.1 8 <0.1 1.4 1.6 14 7 
4/21/98 9:15 OT 2670 3.5 8.04 5 <:0.1 1.2 1.2 10 2 
6124/98 8:45 OT 2490 1.7 8.0 7.0 <0,05 4,0 0.6 6 2 
7/14/98 11:51 D 2250 4 8.2 4.4 <0.05 3.2 1.0 15 5 
8/12/98 8:08 0 2430 8 7.7 2.6 0.1 1.2 0.6 86 14 

9/9/98 10:03 s 2070 9.4 8.3 6.2 <0.05 2.5 0.49 56 21 
10/20/98 11:45 0 2350 115 8.1 <1.3 1.2 34.0 23.9 640 190 
11/30/98 10:15 D 1620 15 7.8 5.3 0.2 4.2 2.3 70 22 
12/14/98 9:40 0 2550 8 8.1 8.5 <0.05 1.2 1.1 30 18 

1/14/99 9:50 D 2570 3 8.2 6.7 <0.05 1.3 0.4 19 8 
2/8/99 10:15 D 2710 14 8.2 5.3 <0.05 1.3 0.7 84 26 
3/2/99 12:25 0 2600 1 8.2 3.3 <0.05 0.7 0.3 8 6 
4/1/99 9:30 D 2750 9 8.2 1.6 <0.05 0.7 0.6 26 12 

5/26/99 9:45 D 2010 6 6.1 <0.44 0.1 1.2 1.1 30 16 
6/18/99 11:00 D 1950 15 8.1 1.6 0.1 1.0 2.6 58 17 

• APP"--·•,,, 4.2 • 

0017717



UPPE~ORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING "-- _/ • 
'STATION OATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o,P04 TSS VS$ Cd Cr Cu Pb NI Ag Zn Hardness 

T ll # umhos NTU m IL m IL m IL m IL m IL m IL m IL m IL 

BEEF17 5117/95 13:00 OT 1300 27 8.2 22 2 1.8 0.43 44 8 <1 <10 6 <2 <40 <1 <10 292 
6114/95 11:15 OT 1100 12 8.4 7.7 0.13 0.57 0.84 58 12 
7/26195 12:30 OT 1300 4.2 9.3 7.5 <0.10 1.90 2.80 32 13 

8130195 10:30 OT 1400 39.0 8.4 11.0 0.30 1.20 3.00 64 12 
9120/95 12:00 OT 1500 120.0 8.1 18.0 6.50 11.00 7.10 210 37 <10 21 7 <40 <1 130 

10/24/95 14:00 OT 880 42.0 7.9 20.0 2.10 2.40 0.84 88 20 
11115195 10:05 DT 1500 35.0 8.2 10.0 0.47 2.20 1.80 28 13 

12/6/95 10:00 DT 1 1600 6.5 8.2 17.0 0.23 1.70 2.80 92 17 
3112196 14:16 ST 5 200· 300.0 7.2 4.5 1.20 4.00 2.00 · 620 96 21 64 34 18 <1 350 54 
3/12196 15:18 
3112196 17:16 ST 9 460 480.0 7.6 4.1 0.38 2.50 3.10 900 120 3 27 50 22 22 <I 160 120 
3/13196 23:16 
3113/96 1:16 ST 31 1100 16.0 8.0 2.7 <0.10 0.69 0.62 17 7 <1 <10 45 4 13 <1 33 320 
3/16196 13:16 
3/27/96 12:20 OT 1500 3.8 6.4 26.0 3.30 6.00 4.60 12 8 

4/1/96 17:52 ST 4 40.0 4.30 16.00 3.10 <1 <10 110 10 35 <1 1100 160 
411/96 18:37 

4124196 13:00 OT 1400 7.0 8.9 17.0 0.10 3.60 4.50 120 23 
5130196 12:30 OT 1600 8.8 9.2 9.6 0.24 1.00 2.10 37 11 
6120196 9:40 OT 950 5.6 8.1 6.4 0.16 1.00 1.20 8 6 
7/24196 11:20 OT 1200 4.6 8.6 2.0 <0.1 0.85 0.69 9 <6 

8/27196 11:00 OT 900 11.0 8.8 6.5 0.34 1.50 2.00 32 9 

9124196 10:50 OT 1300 4.9 8.5 19.0 0.16 2.10 3.70 10 7 
1115196 13:35 OT 1700 62.0 6.4 120.0 0.57 3.50 3.00 130 20 
12/4/96 13:00 OT 860 4.3 8.6 1.1 0.28 <0.5 0.21 10 <6 

1129/97 11:05 OT 770 34.0 8.3 1.6 <0.1 0.86 1.30 39 10 

2127/97 14:30 OT 460 16.0 8.0 8.7 0.64 1.90 1.20 6 <8 

3/12/97 10:20 OT 1300 3.8 8.3 20.0 2.80 5_.40 2.90 11 15 

5/20/97 10:40 OT 1400 5.4 8.9 12.0 0.3 1.40 2.40 9 <6 

6/10/97 9:00 OT 1100 4.7 8.4 7.6 <0.1 1.90 1.50 10 6 

718/97 12:30 DT 1400 5.1 9.0 4 0 2.7 3 76 21 

8/15/97 13:00 OT 1200 6.2 8.6 14 <0.1 2.5 2 B <6 

9/24'97 11:45 OT 1200 7.3 8.5 7 <0.1 1.6 6 21 10 

10/29197 12:25 OT 1400 67 8.8 21 0 2.0 4 140 23 
4/21198 8:55 OT 1110 1.6 8.35 3 0 <1.0 <0.1 2 1 

6124/98 9:20 OT 870 3.9 8.5 7.0 <0.05 M 2 4 2 

7114/98 12:16 D 715 6 8.5 0.5 0.2 <1 0.4 36 10 

8/12198 8:57 0 1190 4 8.3 9.7 0.1 1.8 2.5 10 B 

9114/98 11:04 D 
10/8/98 11:50 D 1290 9 8.2 7.8 0.2 1.7 1.8 17 7 

11130/98 11:50 D 1380 8 8.5 5.7 <0.05 <0.2 1 17 11 

12/14/98 9:30 0 775 30 7.1 25.9 2.4 8.9 2.9 130 60 

1114/99 9:38 D 1120 3 8.4 7.3 0.1 0.9 1.0 8 5 

2/3/99 9:55 D 2040 125 8.4 17.2 <0.05 1.7 0.9 250 36 

312/99 11:00 0 1110 5 6.3 14.0 0.1 5.4 3.2 23 15 

4/15/99 0 1160 5 7.8 19.1 0.1 1.4 4.0 10 7 
5/26199 11:00 0 1210 19 8.6 13.6 0.2 1.6 2.8 28 12 

6/18199 12:15 D 1360 37 8.4 32.9 0.1 1.3 4.7 93 19 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 o-P04 TSS vss Cd Cr Pb NI Ag 
T e # umhos NTU m /L m /L m /L m /L m IL 

ACWF 18 11/15/95 10:20 OT 1 1300 550.0 8.9 4.7 2.10 4.20 4.2 770 150 
3/12/96 14:30 ST 5 500 1300.0 5.1 16.0 0.79 7.20 11.0 3000 280 7 99 79 47 57 <1 440 254 
3/13196 2:30 
3/13/96 9:30 ST 6 720 120.0 7.5 19.0 0.52 4.20 4.7 160 38 12 73 17 21 <1 760 248 
3/14/98 13:30 
3/14/96 15:30 ST 23 1100 11.0 7.8 9.4 0.33 1.60 6.2 18 15 <1 <10 45 8 15 «1 130 418 
3/16/96 12:00 
,3127196 12:35 OT 1 1600 37.0 7.5 13.p 0.83 5.80 9.5 26 18 

411196 17:32 ST 5 890 380.0 6.3 27.0 6.60 25.00 6.3 600 150 2 34 440 33 62 850 300 
411/96 16:32 
411/96 20:32 ST 23 1700 34.0 7.4 58.0 1.50 7.10 13.D 45 23 «10 150 6 27 <1 110 520 
413/96 6:32 
413/96 10:32 ST 21 1800 68.0 7.4 52.0 2.10 6.40 11.0 120 26 2 «10 74 4 19 <1 81 540 
4/5/96 16:00 

4117/96 20:26 ST 5 2000 870.0 7.5 2.1 0.66 a.so 23.0 1400 170 7 50 77 27 43 2 440 710 
4/17/96 21:26 
4117/96 23:26 ST 3 990 410.0 6.7 5.1 1.10 12.00 12.0 1000 140 4 33 110 30 48 530 314 
4118196 3:26 
4118/96 5:26 ST 35 1700 51.0 7.6 2.2 0.79 5.60 11.0 92 21 <10 50 5 25 <1 94 524 
4/21/96 19:26 
4/23/96 13:04 ST 24 1600 98.0 7.7 16.0 0.33 5.40 23.0 180 57 
7/24196 11;30 OT 1 1200 18.0 7.7 <0.2 0.58 2.40 3.5 49 16 
8127/96 11:20 OT 1100 4.7 7.5 1.4 0.87 2.00 1.9 13 6 
9124196 11:05 OT 1200 150.0 7.6 5.3 1.40 4.90 5.4 390 170 
1115196 13:50 OT 3600 22.0 6.2 4.5 97 240 560 23 10 5 28 9600 10 32 <1 470 
12/4196 13:15 OT 1400 29.0 7.8 7.2 5.50 6.80 2.9 58 15 
9124/97 11:25 OT 960 72 7.3 2.2 0.6 2.6 1.1 62 24 

10/29/97 12:35 OT 1200 51 7.3 1.0 0.6 2.5 2.2 71 13 
4/21198 8:45 OT 1120 34 7.71 6 0.7 4.6 0.9 29 20 
6124/98 10:00 OT 1230 9.6 7.5 <1.3 0.4 2.1- 2.0 22 10 
7/14198 12:33 D 890 18 7.4 <1.3 0.1 3.6 4.0 32 17 

12/14/98 9:15 D 1160 7 7.1 <1.3 0.2 2.2 3.1 28 20 
1/14/99 9:25 D 1510 23 7.3 7.0 0.6 4.5 6.4 30 21 

2/3/99 9:40 D 940 5 7.4 0.6 0.1 1.9 28.0 14 g 

3/2/99 10:41 D 1310 18 7.8 2.6 0.4 3.5 5.3 16 13 
4/15/99 D 1270 24 7.0 0.5 0.5 4.7 11.4 41 11 
6/18/99 12:00 D 930 27 7.6 <0.44 0.4 2.2 7.5 100 45 
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• • UPPER NEWPORT BAY WATERSHED - STORM AND ORY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Pb NI Ag Zn Hardness 
T e # umhos NTU m IL m IL m IL m IL m /L m /L 

SERF19 10/25/94 15:00 DT 22 1800 9.8 8.8 9 2.0 2.8 72 <5 
10/26/94 9:00 
11/30/94 11:25 OT 1 1800 9.8 8.4 14 1.5 3.8 1.5 25 18 

5116/95 15:30 OT 24 1700 53 8.8 9.5 <0.1 1.6 5.5 120 12 
5117195 14:30 
6114195 11:35 DT 1 1300 3 9.8 11 0.93 3 0.82 <6 <6 
7125195 9:00 DT 24 1600 4.0 11.0 <0.2 <0.10 2.00 0.80 <6 11 
7126195 8:00 
8(29/95 11:15 OT 24 1400 7.2 8.9 3.5 0.31 1.20 0.78 15 8 
8/30/95 10:15 
9119195 11:00 DT 24 1500 6.5 8.9 2.4 0.26 2.60 1.10 14 12 <1 <10 25 3 <40 <1 28 
9/20/95 10:00 

10/25/95 10:00 OT 1700 25.0 8.8 8.8 <0.10 2.70 5.50 11 <8 
11/14/95 11:20 OT 23 1700 21.0 6.6 13.0 0.29 2.70 1.90 <6 <6 

11/15/95 9:20 
12/6/95 10:30 OT 1 1600 4.6 8.8 19.·0 0.46 2.80 2.20 56 21 
1/21/96 15:25 ST 5 170 120.0 7.2 2.8 0.53 2.20 3.20 340 56 12 180 17 13 <1 260 48 
1/21/90 23:25 
1/31/96 15:47 ST 4 350 740.0 8.1 15.0 0.65 7.80 11.00 3100 350 4 53 44 31 41 2 260 155 
1/31/96 21:47 
2/14/96 12:00 OT 1500 1.3 8.4 5.2 0.16 1.00 0.84 10 7 
3/27/96 15:15 DT 1400 2.1 10.0 <0.2 <0.10 2.00 0.21 7 <6 
4/24/96 13:25 DT 1100 2.1 9.5 0.9 0.26 1.40 0.50 11 <6 
5/30/96 13:15 OT 920 5.2 a.a 2.4 <0.10 1.10 0.88 38 10 
6/20/96 9:55 OT 1200 4.0 8.9 9.1 0.24 2.30 0.60 6 7 

7/24/96 15:15 OT 950 19.0 10.0 <0.2 <0.1 1.50 0.55 25 14 

8/27/96 14:30 OT 1300 4.6 11.0 <0.2 0.25 1.80 0.73 110 8 
9/24/96 14:15 OT 1400 3.9 11.0 <0.2 0.18 2.80 1.50 8 9 
1115/96 14:05 DT 1400 5.5 8.9 4.1 0.18 1.40 1.20 28 12 
12/4/98 16:05 DT 1400 2.6 8.6 6.2 0.29 0.77 0.89 17 7 

1/29/97 14:50 OT 1600 8.8 8.8 7.4 <0.1 1.30 1.00 13 8 
2/27/97 15:15 DT 530 460.0 7.9 20.0 1.30 6.70 3.50 590 60 
3/12/97 10:45 OT 1200 3.6 9.2 0.9 0.36 1.50 1.50 7 7 
4/15/97 12:45 OT 1200 2.1 9.5 <0.4 0.64 2.00 0.84 <6 <6 

5120197 11:05 OT 970 8.2 9.2 0.72 0.62 2.20 1.4 17 12 

8/10/97 8:40 OT 990 10.0 9.0 1.2 0.54 2.40 1.2 17 9 

8/15/97 13:30 DT 1300 5.2 10.0 1.8 0.4 3.2 1.0 23 20 

9/24/97 11:00 OT 1500 25 9.7 19 0.4 2.7 1.0 60 28 

10/29/97 12:50 DT 1600 22 8.B 11 0.4 5.3 1.4 45 12 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag 
T 0 # umhos NTU m /L m IL m /L 

SERF19 4/21/98 8:30 OT 1350 1.8 8.18 2.2 0.3 1.7 0.6 <1 <1 
6/24/98 10:15 OT 850 26 9.5 4.0 0.1 M 0.4 56 22 
7114/98 13:15 D 
8112/98 9:20 D 1150 3 8.8 9.2 1.4 3,4 0.8 36 26 
9114198 12:09 D 945 390 9.4 3.5 0.1 3.5 1.4 630 60 
10/8/98 12:15 D 1070 4 9.4 11.2 0.1 1.9 0.6 17 9 

11/30/98 11:18 D 1240 2 8.8 5.7 <0.05 1.2 1.0 7 5 
12/14/98 8:45 D 410 68 6.6 13.2 1.8 4.9 3.5 280 110 
1/14199 9:10 D 1300 23 8.2 13.0 5.5 6.08 0.6 52 12 

2/3/99 9:20 D 1470 5 8.3 10.6 <0.05 1.96 0.4 15 6 
3/2/99 10:15 D 1190 11 8.8 7.1 <0.05 0.79 0.5 39 13 

4/15/89 12:06 D 1490 02 8.7 44.0 0.6 1.45 0.6 47 26 
5/26/99 11:30 D 1280 05 9.0 10.5 1.0 2.51 0.4 28 14 
6/18/99 12:30 D 1040 6 9.3 19.5 0.6 2.40 0.5 15 9 

• • 
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UPPE.WPORT BAY WATERSHED - STORM AND DRY WEATER MONITORING 

-- • 
STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Zn 

T e # umhos NTU m /L m IL m IL m IL m /L 

CICF25 10/26/94 11:30 DT 2600 1.3 7.5 230 4.90 7.50 5.50 10 5 
5/17/95 14:00 OT 2400 54.0 8.2 460 26.00 30.00 5.20 71 12 
7/26/95 13:15 DT 2000 14.0 9.0 390 10.00 15.00 4.90 17 10 

10/24/95 15:00 OT 1100 280.0 8.3 70 2.60 4.80 4.00 280 20 
4/24/96 13:50 OT 2000 8.9 8.7 440 18.00 12.00 5.90 13 9 

7/24/96 15:40 OT 2000 11.0 9.1 170 4.60 8.10 2.30 15 12 
1115/96 14:25 DT 1700 11.0 9.0 160 2.90 4.10 2.70 24 7 
1/29/97 13:25 DT. 1900 21.0 Q.4 65 <0.1 1.30 0.79 22 <6 
4/15/97 13:10 OT 1800 23.0 8.5 270 1.40 2.80 6.50 20 9 

7/8/97 13:20 OT 2100 18 9.2 140 0.3 3.2 3.4 59 15 
10129197 11:30 OT 1800 60 S.2 76 3.2 5.1 4.5 63 15 
4121/98 8:15 OT 1570 104 7.38 314 13.0 14.0 4.6 115 23 
5/19/99 D 306 

6/2/99 10:00 D <0.44 
617/99 10:48 D 44 

6(16/89 B:30 D 220 
B/21(99 11:00 D 12 2.5 4.3 6.9 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 o-P04 TSS vss Cd Cr Pb NI Zn Hardness 
T e # umhos NTU m /L m /L m /L m /L m /L m/L 

RCWF26 10/26/94 12:00 DT 1100 1.7 8.2 18 0.21 0.65 0.36 46 7 
11/30/94 12:00 DT 1 1200 26 8.3 3.2 <0.1 0.82 1 64 16 

7/26/95 13:45 DT 1 1200 18.0 9.3 26.0 0.60 1.60 2.00 90 15 
3/12/96 21:23 ST 5 180 510.0 7.7 6.9 0.55 3.60 4.30 1300 130 4 40 63 50 32 <1 310 56 
3/12/96 22:23 
3/13/96 0:23 ST 5 320 3700.0 7.5 27.0 0.94 12.00 14.00 5800 720 10 96 160 300 110 2 450 350 
3113196 20:23 

4/1(86 13:42 ST 5 1800 62,0 7.6 120.0 1.80 5.10 5.10 10Q 19 2 <10 32 6 8 <1 42 480 
4/1/96 17:42 
4/1/96 18:42 ST 5 900 270.0 7.1 58.0 2.00 9.80 4.40 480 76 3 16 260 23 27 170 324 
4/1/96 22:42 
4/3196 8:24 ST 11 1500 76.0 7.8 69.0 9.00 9.90 9.50 135 29 <1 <10 42 5 7 <1 40 592 
414196 16:24 

4117/96 20:54 OT 10.0 28.00 98.00 44.00 43 1 200 
4/23196 14:15 OT 8 1200 140.0 8.3 130.0 0.96 2.50 2.50 320 60 2 12 50 7 3 <1 71 420 
4124196 10:15 
5129/96 12:30 OT 12 1300 140.0 8.6 68.0 0.17 1.60 6.10 190 30 2 <10 30 4 11 <1 55 356 
5130196 8:30 
6/20196 10:30 OT 1 1100 9.8 8.4 110.0 0.20 1.80 4.20 17 10 <1 <10 5 <2 10 <1 43 
7/24196 16:00 OT 23 1400 20.0 8.1 75.0 7.20 7.80 2.50 27 10 <1 <10 21 <2 8 <1 26 406 
7/25/96 14:00 
8/27/96 14:30 OT 18 1100 11.0 8.4 28.0 0.21 1.10 1.40 14 5 <1 <10 10 <2 <4 <1 56 265 
8/29/96 8:30 
9/24/96 13:30 OT 4 1000 20.0 B.9 29.0 0,19 1.60 1.10 26 B <1 <10 29 <2 <4 <1 29 425 

9/24/96 16:30 
11/21/96 10:38 ST 5 700 150.0 7.3 61.0 0.47 3.80 2.90 230 38 <1 <10 80 12 13 <1 140 262 
11/21/98 11:38 
11/22/96 3:38 ST 7 610 1900.0 7.9 32.0 0.45 4.40 8.00 3000 230 6 79 110 47 49 <1 390 570 
11/22/96 19:38 
2/27/97 11:30 DT 780 180.0 7.5 6.5 7.00 13.00 2.30 190 48 
3/12/97 11:05 DT 1700 330.0 7.9 300.0 25.00 2.60 19.00 370 55 2 <10 24 8 14 <1 29 514 
4/16/97 13:30 OT 1 1300 450.0 8.3 130.0 0.51 3.50 5.70 480 74 4 20 24 10 14 2 110 458 
5/20/97 13:10 DT 5 110.0 2.70 5.50 6.70 11 24 54 11 <1 120 
5/20/97 17:10 
6/10/97 8:02 DT 21 1500 25.0 8.0 160.0 3.40 4.30 3.20 <8 <6 <1 <10 18 2 5 <1 35 
6/11/97 4:02 

7/8/97 13:45 DT 980 5.5 8.6 7 <0.1 <0.5 0.3 42 <6 <1 <10 5 <2 <4 <1 25 
8/15/97 14:15 DT 1100 150 8 85 2.30 5.6 5.6 220 46 "' <10 17 5 8 <1 54 
9/24/97 10:45 OT 1300 230 8.1 90 4.80 8.2 5.7 320 49 
6/24/98 10:40 DT 990 1100 8.1 4.0 0.19 M 21 370 140 
7/14/98 13:36 0 995 240 8.6 5.0 0.09 3.4 2.3 
9/14/98 13:30 0 760 31 7.8 3.6 0.2 3.1 3.3 72 26 

10/8/98 13:00 D 1010 38 7.9 5.6 0.2 1.4 1.7 240 29 
5/19/99 0 1.7 
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LIPPE.PORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING. • 
STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 O·P04 TSS vss Cd Cr Cu Pb NI Ag Zn 

T 0 # umhos NTU m /L m /L m IL m IL m /L m IL m IL 

HCWF27 10/26/94 11:45 OT 2900 1.4 7.5 110 16 32 21 210 46 
11/30/94 11:45 OT 1500 2.9 7.7 19 0.12 2.1 3.9 22 7 

5/17/95 14:15 DT 8000 7 7.7 7.9 0.40 0.74 3.8 14 <6 
7/26/95 13:30 DT 1500 27.0 7.6 160.0 8.50 9.70 4.50 73 11 
8/30/95 12:00 DT 1400 81.0 8.1 100.0 0.32 2.30 5.90 160 23 
9/20/95 13:25 DT 1900 9.1 7.6 320.0 0.54 5.20 3.40 12 6 <1 <10 17 2 <40 <1 35 

11/15/95 10:55 DT 1300 9.0 8.0 3.6 <0.10 1.20 3.30 <6 <6 
12/6/95 11:00 DT 1100 9.3 B.2 4.9 0.15 1.30 3.,60 20 <6 
2/14/96 12:20 OT 1300 3.9 B.0 64.0 2.60 8.90 4.00 13 7 
4/24/96 14:00 OT 1100 8.3 8.8 0.5 0.12 1.70 2.50 81 18 
5130196 13:30 OT 1000 17.0 9.1 <0.2 0.16 2.70 3.80 100 23 
6120/98 10:15 OT 1200 2.0 9.6 7.3 0.25 13.00 2.40 13 10 
7124196 15:50 DT 1800 8.5 8.0 180.0 33.00 26.00 4,90 10 <6 
8/27/96 14:50 DT 1400 3.8 8.3 120.0 0.27 2.20 3.00 12 7 
9/24/96 14:25 DT 960 18.0 8.5 31.0 0.20 1.70 3.60 55 20 
1/29/97 15:15 DT 930 12.0 7.8 67.0 0.50 2.70 2.70 <6 <6 
2127/97 11:20 DT 1600 15.0 7.5 240.0 28.00 22.00 1.80 <6 <6 
3/12/97 10:55 OT 1900 55.0 7.7 460.0 42.00 38.00 24.00 51 14 
4/15/97 13:20 OT 1400 39.0 7.7 150.0 0.64 2.00 6.00 48 12 
5/20/97 11:20 DT 1400 44.0 7.3 190.0 20.00 19.00 11.00 42 <6 
6110/97 8:30 OT 1700 16.0 7.4 240.0 18.00 16.00 4.40 13 7 

7/8/97 13:35 DT 970 11 8.1 21 <0.1 2.2 5 80 19 
8/15197 14:00 OT 840 56 7.8 36 1 4.4 6 77 18 
9/24/97 10:30 DT 920 8.4 7.9 2 <0.1 1.3 2 7 <6 

10/29/97 12:05 DT 1100 15 7.7 1.0 0.20 1.7 4.0 22 9 
6/24/98 11:00 DT 700 7.9 7.7 2.0 0 -1,6 6 24 10 
7/14/98 14:00 0 670 4 8.0 <1.3 <0.05 <1.0 4 14 5 
8/12/98 9:45 D 635 3 7.8 2 <0.05 1.4 4.0 48 24 
10/8/98 12:45 D 1070 4 7.1 <1.3 <0.05 1.6 6.7 52 20 

11/30/98 12:15 D 975 7 7.6 6 <0.05 1.5 3.5 43 7 
12/14/9B 8:25 D 1190 4 7.1 <1.3 <0.05 1.3 4.6 18 12 

1/14/99 8:25 D 1820 90 7.2 30B 31 26.7 5.2 140 26 
2/3199 9:00 D 625 13 7.6 8.4 0.1 1.1 3.7 18 8 
312/99 9:50 D 1220 7 7.8 2.1 0.3 6.3 1.4 39 16 

4/15/99 12:24 0 750 8 7.8 0.5 <0.05 1.2 2.9 27 8 
5/26/99 12:00 D 665 5 9.2 <0.44 <0.05 1.0 3.2 24 14 
6/18/99 13:05 D 1020 90 8.9 BB 0 1.8 3.7 220 30 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHl TKN P04 o-P04 TSS vss Cd Pb NI A9 Hardness 
T e # umhos NTU m /L m /L m IL m /L 

HINF28 10/26/94 11:10 OT 2500 65.0 7.8 300 8.7 10.0 9.8 160 20 
5117/95 13:50 DT 2400 52.0 8.0 460 24.0 27.0 4.7 60 12 

10/24/95 14:50 DT 1000 1200.0 8.0 77 4.0 11.0 11.0 1300 BB 
4/24/96 13:35 DT 2300 26.0 7.8 580 40.0 31.0 6.7 24 12 
7(24/96 15:25 OT 1800 28.0 7.8 140 7.8 7.8 5.2 30 12 
11/5196 14:20 OT 1600 82.0 8.1 210 4.3 5.4 5.3 57 10 
12/4/98 18:20 DT 1100 47.0 8.3 79 1.0 2.1 2.9 46 10 
4(15(97 13:05 PT 2000 250.0 7.2 260 11.0 12.0 13.0 310 . 53 

7/8197 13:00 DT 2200 20 9.0 85 0.3 3.1 3.9 74 16 
10/29197 1'1:45 DT 2200 390 6.0 210 12.0 14.0 14.0 550 62 
4121/98 8:05 OT 1520 26 7.51 346 13.2 13.2 3.1 31 13 
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UPPE~PORT BAY WATERSHED - STORM ANO ORY WEATHER MONITORING • 
STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Hardness 

T 9 # umhos NTU m /L m IL m IL m /L m /L m /L m IL m /L 

LANFOB 10/4/04 14:39 ST 11 5900 6.8 8.2 11.0 0.60 2.8 0.37 39 9 <1 <10 25 <2 <40 0.5B 50 1160 
10/5/94 8:39 
10/5/94 10:39 ST 13 4500 28 7.6 13.0 1.00 7.8 , '1 120 21 1.4 <10 41 11 <40 250 800 
10/6/94 10:39 
10/6/94 12:39 ST 24 5700 3.9 8.1 10.0 0.62 4.6 0.44 8 <5 <1 <10 19 <2 <40 0.82 40 860 
10/8/94 10:20 

10/25/94 12:09 DT 23 <1 <10 23 2.4 <40 <0,3 26 940 
10128/94 8:09 

1118/94 11:06 ST 3 2900 40 7.0 28.0 2.5 11 2.3 54 21 <1 <10 54 8.7 <40 <0.3 450 610 
1118/94 15:08 
1119/94 9:08 ST 9 7500 14 8.2 19.0 0.41 2.4 0.7 38 10 <1 <10 25 <2 <40 <0.3 BO 1405 

11/10/94 5:06 
11/10194 9:00 ST 4 2200 60 6.4 15.0 0.57 3.1 1.4 120 11 1.1 <10 44 11 <40 <0.3 180 105 
11/10/94 11:00 
11/10194 7:06 ST 4 560 230 6.1 8.3 0.67 4.7 3.2 660 53 4.3 28 150 58 <40 <0.3 580 85 
11/10194 13:06 
11130194 9:50 DT 1.5 <10 19 <2 <40 3 53 

1215/94 2:00 ST 3 3400 33 7.6 18.0 0.74 3.7 1.2 180 40 2.1 <10 47 18 <40 0.39 170 746 
1215/94 6:00 
5116195 13:45 OT 24 7800 5.7 8.4 28.0 <0.1 0.74 0.31 21 8 <1 <10 21 <2 <40 <1 <10 1585 
5117195 12:45 
6114195 10:00 DT 1 <1 <10 8.8 <2 <40 5 36 1720 
7/25195 9:00 DT 24 1 <10 20 3 <40 <1 58 
7/26/95 8:00 
8/29/95 10:20 DT 24 <1 <10 21 2 <40 <1 52 1348 
8/30/95 9:20 
9/19/95 10:30 OT 24 <10 28 <2 <40 <1 50 
9120/95 9:30 

10/24/95 12:30 OT 23 <1 <10 31 2 <40 <1 340 

10/25195 10:30 
11/14195 10:00 OT 23 4 <10 29 3 <40 <1 55 1737 
11/15195 8:00 

12/5195 8:30 DT 24 3 <10 84 3 <40 <1 35 1844 

1216/95 7:30 
12/12195 21:00 ST 5 3700 350 7.3 52.0 3.70 14 4.60 690 100 3 27 180 39 <40 <1 1100 790 

12/12195 22:00 
12/13/95 2:00 ST 7 890 74 7.3 14.0 0.82 4.1 1.70 120 28 11 83 33 <40 <1 350 155 

12113/95 14:00 
12114/95 12:50 ST 29 7000 12 8.2 30.0 0.48 1.6 0.74 41 10 <1 <10 21 <2 <40 <1 94 1440 

12118195 20:50 
1/21196 15:34 ST 14 1500 220 7.7 8.8 0.13 3.4 2.50 480 71 3 20 95 35 17 <1 320 334 

1122195 10:34 
1/22198 12:34 ST 36 5600 16 8.2 21.0 0.11 0.79 0.42 24 11 <10 27 <2 8 <1 50 1570 

1/25/98 14:34 
1/25198 15:30 ST 4300 39 8.1 27.0 0.36 2.0 0.59 39 13 <1 <10 35 4 9 <1 120 1350 

1/31/96 2:55 ST 4 20000 290 7.9 15.0 0.85 8.3 2.60 850 93 4 34 90 60 32 1 450 412 

1/31/96 3:40 
1/31/96 5:55 ST 8 390 150 7.8 3.9 0.45 2.5 4.10 350 67 5 27 70 5 20 340 70 

1/31/86 21:55 
1/31/96 23:55 ST 10 1800 35 7.7 12.0 0.37 2.0 0.83 35 13 <1 <10 40 7 9 2 120 384 

2/2196 17:55 
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UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 O·P04 TSS VSS Cd Cr Pb NI Ag Zn Hardnoss 
T e # umhos NTU m /L m /L m /L m /L m IL m IL m IL m IL 

LANF06 2/2/96 19:55 ST 19 4900 18 8.4 21.0 0.19 2.2 0.68 8 7 <1 <10 29 2 10 110 1092 
2/3/96 7:55 

2/13/96 9:15 OT 24 <1 <10 35 <2 5 2 74 1840 
2/14/96 8:15 
2119196 19:06 ST 5 4400 74 7.5 41.0 0.72 5.5 1.40 90 34 <1 <10 71 7 14 2 230 1210 
2119196 20:06 
2/19/96 22:06 ST 22 780 170 7.4 7.0 0.33 2.6 2.80 440 50 15 60 100 <2 <2 700 182 
2/22/96 2:03 
2/22/96 4:03 sr· 20 4000 8 8.4 28.0 0.19 0.81 IJ.70 24 14 <10 22 <2 8 <1 30 1025 
2/23/96 18:06 
3/27/96 11:40 DT <1 <5 9 <2 7 <1 39 2110 
4/23/96 11:30 DT 24 <1 <10 63 2 5 1 50 1758 
4/24/96 10:30 
5/29/96 11:30 DT 8 <1 <10 28 <2 7 <1 31 
5130196 18:30 
6/20/96 8:50 OT <1 <10 5 <2 10 <1 42 
7/24/96 10:20 OT 24 <1 <10 21 <2 15 <1 27 1390 
7/25196 9:20 
8/27/96 10:15 DT 23 <1 <10 21 <2 6 <1 60 1566 
8/28/96 8:15 
9/24/96 10:00 DT 23 <1 <10 23 4 6 <1 120 2015 
9/25/96 8:00 
11/5/96 12:25 OT <1 21 58 <2 <4 <1 110 

11/21/96 9:23 ST 4 410 110 7.1 6.0 0.68 3.4 1.40 130 28 2 <10 78 32 19 <1 260 112 
11'21'96 10:23 
11/21196 12:23 ST 9 230 140 7.8 2.8 0.27 1.7 1.40 270 34 2 15 42 31 12 <1 230 82 
11/22/96 4:23 

12/4/96 12:15 OT 1 <1 <10 7 2 4 <1 55 1680 
12/9/96 12:55 ST 5 1800 160 7.6 16.0 0.30 3.9 1.80 320 51 1 12 48 21 10 <1 300 474 
12/9/96 13:52 
12/9/96 14:22 ST 7 810 150 7.5 6.0 0.19 1.8 1.30 220 30 11 42 25 11 <1 210 182 

12/10/96 2:22 
12/10/96 4:22 ST 10 2900 18 8.0 19.0 0.23 1.2 <0.2 43 9 <1 <10 17 <2 7 <1 71 745 
12/10/96 22:22 
12/11/96 0:22 ST 13 460 69 7.7 3.8 0.27 0.91 <0.2 100 14 <1 <10 25 10 11 <1 100 110 
12/12/96 0:22 
12/12/96 0:22 ST 15 3200 12 8.1 100.0 0.20 1.1 <0.2 19 8 <1 "'10 12 <2 5 <1 89 1240 
12/13/98 6:22 

1/1/97 22:12 ST 5 1900 64 7.6 14.0 0.39 1.9 0.51 61 20 <1 <10 38 7 6 <1 120 504 
1/1/97 23:12 
1/2/97 1:12 ST 5 680 52 7.5 6.3 0.40 0.98 0.41 26 9 <1 <10 25 5 6 <1 71 200 
1/2/97 9:12 
1/2/97 11:12 ST 42 3300 11 8.0 20.0 0.23 1.1 0.47 20 6 1.8 <10 25 2.5 12 <1 70 3950 
1/5/97 23:12 
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UPPE.PORT BAY WATE,RSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES . EC Turb 
T e # umhos NTU 

LANFOS 1/21/97 20:42 ST 2 
1/21/97 
1/22/97 
1/22/97 
1/23/97 
1123/97 
1123197 
1/24/97 
1/29/97 
2/11/97 
2/'11197 
2127197 
3/12/97 
4/15/97 
4/16/97 
5/20/97 
6/10/97 

718/97 
8115197 
9124197 

10129197 
11110197 
11110197 
11/10197 
11111/97 
11111197 
11113197 
11/13197 
11/14197 
11119197 
11119197 
11126/97 
11126197 
11126197 
11/27/97 
11127197 
11130/97 

12/6/97 
12/6/97 
12/6/97 
12/6/97 
12/6/97 
1217/97 
1217/97 

12/10/97 
12/18/97 
12/18/97 
12118/97 
12/19197 
12/19/97 

21:42 
1:42 ST 12 

23:42 
1:42 ST 3 
5:42 

11:42 ST 4 
23:42 
10:15 OT 1 
0:41 ST 5 
1:41 

10:00 OT 
8:45 OT 

10:45 OT 24 
9:45 
9:50 OT 

10:50 OT 
10:00 OT 
10:50 OT 

9:45 DT 
10:05 DT 

8:47 SF 4 
9:32 

10:02 SF 8 
0:02 
2:02 ST 25 
2:02 SF 
4:02 ST 9 

21:27 SF 
11:25 OT 10 
20:25 SF 

9:36 ST 5 
10:36 SF 
14:36 ST 13 
14:36 SF 
16:36 ST 32 

6:36 SF 
3:59 ST 5 
4;59 SF 
5:59 ST 6 

15:59 SF 
17:59 ST 8 
7:59 SF 
9:59 ST 34 
3:59 SF 

13:43 ST 5 
14:43 SF 
16:43 ST 7 
4:43 SF 

10:43 ST 38 
12/22/97 12:43 SF 

3600 

630 

4700 

3000 

3900 

470 

1400 

1400 

5900 

460 

200 

960 

3900 

1400 

1500 

5800 

11 

150 

11 

98 

33 

55 

630 

68 

11 

200 

210 

150 

16 

360 

120 

7.7 

pH 

7.8 

7.5 

8.1 

7.8 

7.7 

7.2 

8.2 

7.6 

8.0 

7.7 

7.8 

7.6 

7.9 

7.4 

7.6 

8.0 

NOl NHl TKN P04 o-P04 TSS 
m~ m~ m~ m~ m~ m~ 

48.0 

19.0 

6.8 

38.0 

37.0 

40.0 

13.0 

23.0 

6.7 

8.7 

8.2 

33.0 

4.2 

1.7 

7.2 

28.0 

14.0 

7.2 

23.0 

<0.1 

0.38 

0.23 

0.25 

1.0 

0 

0,50 

0 

0 

0 

0 

<0.1 

0.70 

<0.5 

<0.5 

1.1 

1.1 

1.2 

0.86 

4.3 

3.1 

2.5 

5.0 

2.1 

0.97 

2.8 

0.93 

1.4 

0.91 

5.6 

2.1 

0.92 

0.66 

0.52 

0.50 

0.31 

1.0 

1.0 

4 

0.40 

0 

3 

0.30 

<30 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<50 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 
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24 

89 

29 

120 

31 

150 

1100 

72 

33 

310 

210 

200 

31 

660 

210 

12 

VSS 

6 

11 

22 

32 

11 

36 

910 

52 

33 

260 

170 

180 

B 

100 

31 

10 

Cd Cr Cu Pb NI 

1.2 <10 33 3.9 5.9 

6.7 <10 25 2.6 11 

1.2 <10 26 9.1 7.6 

2.2 <10 34 <2 20 

1.2 <10 19 <2 8.1 
1.2 <10 40 5.1 9.8 

<1 <10 8.4 <2 4.3 
<1 <10 14 <2 4.1 
<1 <10 49 11 7.7 

<1 <10 6.4 <2 <4 
<1 <10 8.2 <2 4.0 
2 <10 5 <2 <4 

4 <10 <4 <2 4 
<1 4-0 7 <2 5 
<1 <10 8 <2 12 
<1 <10 73 4 18 

<1 <10 49 15 20 

<1 <10 33 6 15 
<1 20 20 4 11 
<1 11 25 17 6 
<1 <10 20 9 11 
4 <10 23 <2 13 
4 <10 34 <2 6 
3 38 150 100 43 

<1 <10 14 <2 <4 
<1 <10 35 15 12 
<1 <10 16 <2 6 
4 <10 19 <2 7 
<-l <10 13 <2 5 

10 5 35 16 
<1 <10 6 <2 <4 
<1 12 31 18 11 
<1 <10 6 <2 <4 
<1 11 24 15 10.0 
<1 <10 e <2 <4 

1.0 <10 18 <2 6 
<1 <10 12 <2 4 
3 29 94 44 22 
<1 <10 20 <2 4.0 
<1 <10 43 19 12 
<1 <10 33 9 6 

<10 <10 14 <2 <4 
<10 <10 11 <2 <4 

<1 <10 

<1 <10 

<1 10 

<1 120 

<1 82 
1.0 170 

<1 17 
<1 50 
<1 70 

<1 39 
<1 30 
<1 26 
<1 20 
4 ~ 

<1 160 
<1 250 

<1 280 

<1 150 
<1 120 
<1 240 
<1 160 
<1 87 
<1 56 
<1 640 
<I 42 
2 150 
<1 98 
<1 68 
<1 84-
3 260 
<1 46 
<1 4-10 
<1 44-
<1 4-30 
<1 7-1, 
<1 60 
<1 42 
<1 420 
<1 36 
<1 160 
<1 84 
<1 61 
<1 58 

1850 

790 

170 

1304 

1780 
940 

1460 
1590 

1300 
1436 

1350 

195 

B94 

72 

1640 

304 

282 

1416 

90 

40 

250 

950 

328 

280 

1580 
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UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHl TKN P04 o-P04 TSS VSS Cd Cu Pb NI Ag Hardness 
T 8 # umhos NTU m /L m IL m IL m IL m IL m IL m IL m /L 

LANF08 1/9198 17:37 ST 5 320 250 7.7 2.0 0.50 3.2 2 <0.5 800 110 <10 28 80 59 25 <1 47-0 70 
1/9198 18:37 SF <10 <10 10 <2 5 <1 64 
1/9/98 20:37 ST 9 450 54 7.4 2.9 <0.5 1.2 g 94 17 <1 <10 31 11 0 <1 <10 108 

1/10/98 12:37 SF <1 <10 13 <2 <4 <1 <10 
1110198 14:37 ST 38 400 11 8.0 27.0 <0.5 1.3 0.40 <0.5 21 8 1.0 <10 26 2 5 <1 -l4Q 980 
1113198 16:37 SF <1 <10 15 <2 6 <1 4-00 
1/20/98 OT 24 <1 <10 14 <2 <4 <'1 <10 
1/21/98 <1 <10 14 <2 <4 <1 <10 
2/14/98 9:09 ST s 2000 50 7.7 20.4 <0.5 1.9 180 32 1 10 38 17 9 1.40 91 420 
2/14/98 10:09 SF <1.00 4 15 2 5 <1.00 24 
2/14/98 12:09 ST 7 570 62 7.7 4.9 <0.5 0.8 160 22 <1.00 11 27 14 8.40 <1.00 56 100 
2/15/98 0:09 SF <1.00 s 10 <1.00 2 <1.00 9 

2/15/98 2:09 ST 20 4300 5.9 8.1 28.8 <0.5 8 21 8 4 48 3 6 <1.00 30.6 1334 
2/16/98 16:09 SF uo 5 15 <1.00 67 1 19 
2116/98 18:09 ST 10 1900 34 7,9 15.9 <0.5 10 74 18 <1.00 5 22 7 5 <1.00 38 430 
2/17/98 12:09 SF <1.00 4 18 2 4.00 <1.00 20 
2/17/98 14:09 ST 11 4200 8.1 8.0 4.0 <0.5 10 15 8 <1.00 60 30 3 19 <1.00 79 1060 
2/18/98 10:09 SF <1.00 52 23 20.0 <1,00 38 
2/19/98 12:30 ST 5 4800 2.1 8.1 34,6 <0.5 <1 10 <1.00 4 17 4 5 <1.00 30 >1500 
2119198 13:30 SF <1.00 4 15 2 8.40 <1.00 22 
2119198 21:30 ST 7 1100 510 7.7 11.5 <0.5 2,0 12 <1.00 9 26 11 9 <1.00 60 320 
2/20198 9:30 SF <1.00 3 15 1 3 <1.00 20.0 
2/20/98 11:30 ST 18 4800 3.4 8.0 33.2 <0.5 1.0 11.0 <1.00 4 125 3 7 <1.00 36.0 1200 
2121198 21:30 SF <1.00 3 103 7 <1.00 32 
2/21/98 23:30 ST 8 41 7.8 12.0 0.8 <1 43 <1.00 9 33 13 7 <-1..00 45 224 
2/22/98 13:30 SF <1.00 2 19.0 1 4 4,00 17 
2/22/98 15:30 ST 11 12 8.0 15.9 <0.5 1.1 ~;;i <1.00 4 22 5 5.80 '1-.GO 43 428 
2/23/98 11:30 SF <1.00 4.00 18 1 8 4'h(l0 54 
3/25/98 5:44 ST 5 2940 42 7.6 30.6 0.5 1.5 <0.1 143 34 1 17 70 15 9 <1.00 157 775 
3/25/98 6:44 SF <1.00 15 59 2 8.80 <1.00 119 
3/25/98 8:44 ST 6 315 100 7.8 5 <0.1 <1.0 <0.1 51 23 6 12 54.0 22 11 <1.00 132 80 
3/25/98 18:44 SF <1,00 4 17.0 2 3 <1.00 103 
3/25/98 20:44 ST 28 4430 12 8.2 33.2 0.3 <1.0 0 9 28 34 6 6 <1.00 53 1110 
3/28/98 2:44 SF <1.00 25 17 4.00 8 <1.00 39 
3/28198 4:44 ST 13 2800 17 8.1 10.2 0.2 <1.0 <0.1 11 2 1 29 34 32 7 <1.00 71 606 
3129198 4:44 SF 27.0 22 <1.00 7 <1.00 44 
4/20/98 12:31 DT 23 <1.00 30 19 2 4 <1.00 23 1450 
4/21/98 10:31 
6/22/98 13:00 OT <0.50 28 10 <2 <4 <2 22 
7115198 9:30 DT 24 <1 16 27 <4 11 <4 45 
7118198 8:30 OF <1 17 20 <4 10 <4 35 
8/17198 B:26 OT 13 <1 9 30 <2 <8 <2 36 1260 
8117/98 20:26 OF <1 <8 22 <2 <8 <2 20 

918198 11:24 OT 22 <1 11 28 <2 7 <2 47 1190 
919/98 9:24 OF <1 10 21 <2 6 <2 26 

10/13/98 12:20 OT 24 <1 <8 25 <2 <4 <2 40 1430 

10/14/98 11:20 DF <1 <B 21 <2 <4 <2 35 

• • 
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LIPPE.PORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING "· • 
STATION DATE TIME SAMPLES EC Turb pH NOJ NH3 TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Zn Hardnoss 

T 8 # umhos NTU m IL m IL m /L m /L m /L m IL m IL m /L 

LANF08 11/3/98 11:02 DT 24 <1 <8 19 <2 <4 <2 122 

11/4/98 10:02 OF <1 <8 14 <2 <4 <2 76 

11/8/98 2:50 ST 3 1940 150 7.3 19.0 1.0 16.6 5.8 700 260 3 33 119 42 28 <2 698 435 

1118/98 3:20 SF <1 <8 22 <2 14 <2 95 

1118198 5:50 ST 10 1630 24 7.6 13.0 0.2 2.5 1.0 140 100 <1 9 33 6 18 <2 91 395 

11/8198 23:50 SF <1 <B 24 3 16 <2 67 

11/9/98 1:50 ST 37 3330 17 7.9 25.0 0.2 2.2 0,6 50 16 1 <8 22 3 13 <2 71 825 
11112/98 1:50 SF <8 22 2 13 <2 68 
11/28/98 4:50 ST 5 2 21 77 29 20 <2 406 434 
11/28198 5:50 SF 2 <8 25 <2 9 <2 73 

11128/98 7:50 ST 13 5 10 43 6 20 <2 109 332 
11/29/98 7:50 SF 4 <8 31 <2 18 <2 67 
11129198 9:50 ST 27 3730 21 8.1 28.0 <0.05 1.5 0.6 66 14 2 <8 23 3 11 <2 53 1120 

12/1198 13:50 SF <8 18 <2 10 <2 35 
1211198 15:50 ST 9 730 60 8.5 7.0 0.1 2.4 1.4 210 42 6 20 58 31 18 <2 222 195 

1212/98 7:50 SF <1 8 19 <2 7 <2 15 

12/8/98 9:33 DT 24 <1 4 <10 18 <4 <2 41 1540 

1219/98 B:33 

1/5/99 8:52 DT 24 <1 <B 16 <2 6 <2 30 1246 

116/99 7:52 OF <1 <8 13 <2 6 <2 23 

1/25/99 3:23 ST 5 2 11 62 15 9 27 199 280 

1125199 4:23 SF <1 <8 21 <2 4 <2 40 

1125199 6:23 ST 13 1 8 43 9 12 <2 104 860 

1126/99 6:23 SF <1 <8 18 <2 9 <2 32 

1/26/99 8:23 ST 15 815 35 7.7 6.3 0.3 1.6 0.9 160 34 2 13 53 19 13 <2 151 175 

1/27/99 12:23 SF <1 <8 15 <2 6 <2 25 

1/27/99 14:23 ST 19 3700 18 7.8 40.2 0.2 1.4 1.4 17 10 <1 10 28 5 8 <2 53 1048 

1/29/99 2:23 SF <1 <B 21 2 6 <2 39 

2/2/99 10:50 0 24 4630 3 8.1 52.8 0.1 0.7 0.3 16 7 

213/99 9:50 
214199 16:24 ST 5 3630 28 8.1 17.2 0.2 2.4 0.4 70 12 9 32 6 <4 <2 110 1020 

2/4199 19:24 SF <1 <8 18 2K <4 <2 55 
214/99 21:24 ST 14 1190 27 7.7 10.1 0.4 1.9 0.6 60 52 2 9 43 9 11 <2 140 276 

215(99 23:24 SF <8 28 <2 9 <2 24:! 
2/6/99 1:24 ST 33 4600 5 8.2 48.4 0.1 1.0 0.3 30 14 <8 26 <2 10 <2 49 1300 

2/6/99 17:24 SF <8 22 <2 11 <2 37 
2/9/99 17:09 ST 5 1490 26 7.5 14.5 0.2 3.3 0.7 230 100 12 106 19 11 <2 316 470 

219/99 18:09 SF <1 <B 19 2 6 <2 76 

2/9/99 20:09 ST 7 1110 27 7.6 7.0 0,2 1.1 0.6 64 20 2 9 50 13 12 <2 149 238 

2/10/99 B:09 SF <8 26 2 10 <2 55 

2/10199 10:09 ST 40 4580 5 8.2 49,3 <0.05 0.9 0.2 9 6 <8 27 3 11 <2 51 1320 

2/13199 16:09 SF <1 <8 22 <2 12 <2 50 

2118199 9:10 DT <1 <8 11 <2 9 <2 36 1030 

2(18(99 9:10 DF <1 <8 12 <2 8 <2 28 

3/1/99 12:20 DT 24 <1 <8 31 <2 10 <2 32 1490 

3/2/99 11:20 OF <1 <B 27 <2 10 <2 27 
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UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS VSS Cd Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m /L m /L m /L m /l m /l m /l m /L 

LANFOB 3/11199 10:40 ST 5 25.6 0.7 3.3 0.9 10 77 12 10 <2 220 752 
3111199 11:40 
3111/99 13:40 ST 6 2000 24 7.9 11.0 0.6 3.0 0.7 46 24 <8 90 20 21 <2 148 404 
3/11/99 23:40 
3112199 1:40 ST 40 5170 4 8.2 41.4 0.2 0.8 0.5 28 7 <1 <8 32 2 <4 <2 56 1414 
3115/99 7:40 SF <1 <6 32 <2 7 <2 42 
3115199 9:35 ST 5 1380 68 7.5 18.3 0.4 3.7 0.7 260 90 2 20 64 31 10 <2 264 430 
3115/99 10:35 SF <1 <8 15 <2 <4 <2 48 
3/15/99 12:35 s 2 325 29 7.3 5.5 0.'4 2.2 0.6 76 26 
3/15/99 14:35 
3115/99 16:35 ST 46 4600 8 8.1 35.4 0.2 1.2 0.3 22 9 <1 <8 35 3 8 <2 62 1204 
3/19199 10:35 SF <1 <8 26 <2 8 <2 43 
3125/99 12:09 ST 5 2070 68 7.5 24.9 0.5 4.5 1.3 380 92 2 18 72 30 17 <2 370 476 
3/25199 13:09 SF <1 <8 14 <2 6 <2 33 
3/25/99 15:09 ST 9 1300 23 7.7 5.8 0.3 1.0 0.6 60 10 <1 <B 45 9 8 <2 351 222 
3/26/99 7:09 SF <1 <8 21 <2 7 <2 90 
4127/99 10:14 OT 24 2 <8 35 <=2 <4 <2 239 958 
4128199 9:14 OF 2 <8 30 <2 <4 <2 130 

5/4/99 10:10 OT 24 <1 <8 26 <2 <4 <2 35 850 
515/99 9:10 DF <1 <8 24 9 <4 <2 31 

6/17/99 15:00 OT <1 <8 16 <2 <4 <2 27 1600 
6/17/99 15:00 DF <1 <B 16 <2 <4 <2 27 

• ApjY --··~ 4.2 • 
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UPPE.WPORT BAY WATERSHED - STORM ANO DRY WEATHER MONITORING. 

-- • 
STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 

T e # umhos NTU mg/L mg/L mg/L mg/L m IL mg/L mg/L µg/L ,,g/L pg/L µg/L 119/L pg/L µg/L mg/L 

BC2F09 \0/25194 12:00 OT 23 <1 <10 19 6.5 <40 <0.3 47 1060 
10/26/94 8:00 

11/30194 9:35 DT <1 <10 21 <2 <40 22 43 

5/16/95 10:44 DT 24 <1 <10 26 2.6 <40 <1 <10 

5/17/95 9:44 

6114195 9:30 DT <1 <10 3.8 2 <40 <1 28 1146 

7/26/95 11 :10 DT 1 <1 <10 6 <2 <40 <1 41 

B/29/95 10:00 DT 23 <1 <10 24 5 <40 <1 64 1040 

8/30/95 8:00 

9/19/95 10:25 DT 24 <10 70 4 <40 <1 63 959 

9120/95 9:25 

10/24/95 11:50 DT 21 <1 <10 32 5 <40 <1 64 

10/25/95 7:00 

11/14/95 9:09 DT 24 <1 <10 33 5 <40 <1 72 1486 

11/15/95 8:09 

12/5/95 8:15 DT 24 3 17 49 1 <40 <1 140 1200 

12/6/95 7:15 

12/12/95 22:05 ST 5 3000 350.0 7.3 45.0 2.50 11.00 4.20 580 86 2 32 120 28 49 <1 920 595 

12/12/95 23:05 

12/13195 1:05 ST 17 1500 95.0 7.3 13.0 0.67 4.60 2.40 120 25 <1 <10 70 10 <40 <1 220 306 

12/14/95 9:05 

12/14/95 11:05 ST 30 4200 29.0 7.9 6.6 3.10 4.90 10.00 45 6 <1 <10 22 <2 <40 <1 72 9S6 

12/16/95 21:05 

1119/96 5:33 ST 5 3100 72.0 7.9 15.0 0.70 3.50 ·1.10 120 25 <1 <10 36 6 9 <1 130 684 

1/19/96 6:33 

1119/96 8:33 ST 5 910 51.0 7.8 16.0 0.59 3.10 0.73 48 13 <1 <10 30 4 5 <1 76 218 

1/19/96 16:33 

1/19196 18:33 ST 17 3400 34.0 8.0 3.5 0.43 1.60 0.75 33 7 <1 <10 25 3 <20 <1 46 646 

1121196 14:33 

1/21/96 16:33 ST 5 720 230.0 7.6 2.3 0.57 1.90 2.10 340 46 <1 11 44 21 <20 <1 200 154 

1/22/96 0:33 

1/31196 3:07 ST 5 3100 120.0 8.1 13.0 0.30 2.90 1.00 190 32 <1 <10 44 10 16 <1 150 662 

1/31/96 4:07 

1/31/96 6:07 ST 20 890 71.0 8.0 5.6 0.12 1.30 0.65 82 13 <1 <10 34 9 5 7 100 190 

2/1196 20:07 

2/1196 22:07 ST 18 2800 25.0 8.1 7.5 0.21 1.40 0.42 17 13 <1 <10 23 3 5 3 53 484 

2/3/96 8:07 

213/96 10:07 ST 10 1300 29.0 7.7 4.5 0.33 1.70 0.59 29 <6 <1 <10 34 3 4 36 344 

214196 4:07 

2113196 9:00 DT 24 2 <10 43 2 6 2 100 1300 

2/14/96 8:00 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 

T e # umhos NTU mg/L mg/L mg/L mg/L m /L mg/L mgll µg/L µg/L µg/L 119/L 119/L 119/L 119/l mg/L 

BC2F09 2/19/96 20:18 ST 5 4300 98.0 8.2 33.0 0.42 2.90 0.62 92 22 <1 <10 31 5 <4 <1 100 1186 

2/19/96 21:18 

2/19/96 23:18 ST 26 760 160.0 7.5 5.3 0.16 1.40 0.84 210 28 <1 <10 28 <2 <2 <1 120 174 

2/22/96 9:18 

2/22/96 11:18 ST 16 3100 15.0 6.4 11.0 0.26 0.65 0.93 18 11 <1 <10 21 <2 10 <1 <10 820 

2/23/96 17:18 

3/27/96 11:15 DT <1 <5 8 <2 4 <1 17 1770 

4/23/96 10:45 DT 24 <1 <10 83 <2 <2 1 58 1446 

4/24/96 9:45 

5/29196 12:00 OT 24 <1 <10 29 <2 7 <1 27 1240 

5130/96 11:00 

6/20/96 8:45 DT <1 <10 12 <2 8 <1 12 

7/24/96 10:00 DT 19 <1 <10 2B <2 3 <1 35 975 

7/25/98 9:00 

8127/96 10:00 OT 24 <1 <10 35 6 9 <1 100 1055 

8128198 9:00 

9/25/98 9:20 DT <1 <10 15 <2 <4 <1 37 945 

11/5/96 12:35 OT <1 <10 14 <2 5 <1 110 

12/4/96 12:00 DT <1 <10 6 <2 <4 <:1 24 1280 

1/29/97 10:30 DT <1 <10 7 <2 <4 <1 60 2180 

2127197 10:15 DT <1 <10 6 <2 <4 <1 <10 

3111/97 9:20 DT 24 <1 <10 46 10 13 210 1565 

3/12/97 8:20 

4/15/97 10:20 OT 24 <1 <10 13 <2 <4 <1 29 1500 

4/16/97 9:20 

5/20/97 9:30 OT <1 <10 6.7 <2 23 <1 47 1400 

6/10/97 10:40 DT <1 <10 16 2.7 15 <1 35 1012 
7/8/97 10:20 DT <1 <10 4 <2 <4 <1 30 

8/15197 10:40 DT 4 <10 4 <2 4 <1 24 
9/24/97 9:30 OT <1 GO 7 3 7 "'4. "'4.Q 

10/29/97 10:20 DT <1 <10 5 <2 8 <1 65 
6124198 9:00 OT <0.50 9 9 <2.00 <4.00 <2.00 21 1350 
6/24/98 OF <0.50 21 8 <2.00 <4.00 <2.00 17 

7/14/98 13:00 DT <1 10 <10 <4 <B <4 22 1340 

7114/98 13:00 OF <1 10 <10 <4 <8 <4 17 
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UPPE.WPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING • 
STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 O·P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 

T 0 # umhos NTU mg/L mg/L mgll mg/L m /L mg/L mg/L µg/L µg/L 119/L 119/L 119/L ,,gll pg/L mg/L 

BC2F09 B/12/96 B:23 OT <1 <8 9 <2 <B <2 21 1050 

B/12/88 8:23 OF <1 <8 9 2 <8 <2 21 

9/9/98 9:00 OT <1 <B 13 <2 4 <2 25 930 

9/9/98 9:00 OF <1 8 9 <2 5 <2 15 

10/20198 12:00 OT <1 <8 8 <2 <4 <2 17 1070 

10/20198 12:00 OF <1 <8 6 <2 <4 <2 16 

11130/96 0:00 OT <1 <B 3 <2 <4 <2 <10 

11130/96 10:00 OF <1 <8 12 <2 5 <2 32 880 

12/14198 10:20 OT <1 <8 10 2 <4 <2 44 1040 

12/14/98 10:20 

1/14/99 10:20 OT <1 <8 9 <2 <4 <2 21 1100 

1114/99 10:20 OF <1 <8 e <2 <4 <2 18 

2/8/99 10:30 OT <1 <8 11 <2 <4 <2 24 1296 

218/99 10:30 OF <1 <B 12 <2 <4 <2 20 

3/2/99 12:00 OT <1 20 6 <2 6 <2 10 670 

3/2/99 12:00 OF <1 <B 7 3 7 <2 <10 

4/1199 10:50 OT <1 <8 11 <2 <4 <2 12 

4/1199 10:50 D <1 <8 10 <2 <4 <2 12 

5126/99 10:00 OT <1 <8 13 <2 <4 <2 21 

5128/99 10:00 OF <1 <8 14 <2 <4 <2 20 

6/18199 11:30 OT <1 <8 8 <2 <4 <2 17 620 

6/18/99 11:30 OF <1 <8 6 <2 <4 <2 19 
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UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

-

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cu Pb NI Zn 
T e # umhos NTU m /L m IL m IL m IL m IL m IL m IL 

SDMF05 10125194 11:30 DT 23 2900 2.9 8.4 130 0.34 <0.2 <0.2 11 19 
10126/94 7:30 
11/30/94 8:40 DT 1 3700 3.9 7.8 70 0.18 1.1 0.66 22 12 
3/23/95 12:30 SF 1 430 40 8.2 7.8 0.29 3.3 11 2500 270 5 51 45 33 41 1.7 230 
5/16/95 11:30 DT 24 3100 18 8.4 55 0.25 1.0 0.78 29 7 

5/17195 10:30 
6/13/95 10:00 DT 24 3300 6.8 8.3 59 0.24 1.8 0.75 100 21 
6114/95 9:00 
7/25/95 9:00 DT 24 3200 6.3 8.6 36.0 <0.10 0.53 0.37 62 15 
7/26/95 8:00 
8129195 9:00 DT 24 3000 19.0 8.4 41.0 0.16 1.40 0.55 54 12 
8/30/95 8:00 
9/20/95 9:35 DT 1 3100 61.0 8.0 55.0 0.56 2.00 1.50 140 28 <1 <10 14 3 <40 <1 60 

10124/95 11:00 DT 24 3300 56.0 8.5 71.0 <0.10 1.30 1.10 110 27 
10/25/95 10:00 
11/15/95 8:10 DT 3400 28.0 8.1 81.0 0.42 0.97 0.69 44 24 

12/6/95 8:25 DT 3400 10.0 8.0 86.0 0.30 0.62 0.75 52 6 
1121/96 10:00 SF 330 1100 6.8 B.3 0.32 2.40 4.20 1100 88 4 34 32 22 30 <1 180 170 
1/21/96 12:00 SF 390 750.0 7.0 9.5 0.35 2.20 3.10 880 32 2 22 31 21 18 <1 150 160 
1/31/96 20:30 SF 390 1800 8.1 12.0 0.84 8.60 12.00 3100 420 18 110 100 56 <2 32 640 70 
2/14/96 9:30 DT 3100 7.2 6.9 74.0 0.36 0.88 0.28 29 14 
3/27196 10:40 DT 3100 4.6 8.4 78.0 0.13 0.93 0.31 15 <6 
4124186 8:45 DT 3100 3.6 8.3 81.0 <0.10 1.20 0.48 70 19 
5/30196 10:30 DT 3100 3.5 8.6 79.0 <0.10 1.20 0.67 13 7 
6120196 8:05 DT 3000 4.0 8.0 84.0 0.43 1.30 0.88 21 7 
7/24/96 9:10 DT 2700 17.0 8.1 13.0 <0.1 0.80 0.40 37 12 
8/27/96 9:15 DT 3200 16.0 8.1 65.0 0.24 0.80 0.66 42 17 
9124198 8:45 OT 2700 16.0 8.0 56.0 0.15 1.20 0.77 29 10 

1115/96 10:05 DT 3100 54,0 8.0 28.0 1.60 3.80 2.50 88 11 
12/4/96 11:05 DT 2900 6.7 8.4 74.0 0.29 1.00 0.59 18 <6 

1/14/97 10:00 SF 14 2500 100.0 7.8 40.0 <0.1 1.60 1.10 140 22 <1 <10 9 3 ,::4 <1 48 578 
1115197 12:00 
1/15/97 16:00 SF 3 860 2500 7.8 5.5 0.47 7.70 13.00 4900 480 10 75 100 70 73 <1 320 180 
1/15/97 20:00 
1118197 11:23 SF 7 2600 180.0 8.3 36.0 0.10 1.80 1.70 270 37 2 1K 14 6 SK <0.1 32 530 
1/16197 23:23 
1129197 9:05 DT 1 16000 80.0 8.2 51.0 0.16 0.80 0.82 66 17 
2127/97 10:30 DT 1 3100 6.0 8.0 79.0 2.00 2.90 1.10 16 <6 

3/11/97 8:45 DT 23 2800 5.7 8.3 16.0 1.20 1.80 1.50 11 <8 

3/12/97 6:45 
4/15/97 9:30 DT 24 3100 8.7 8.3 80.0 <0.5 1.10 0.57 15 9 
4/16/97 8:30 
5/20/97 8:50 DT 24 3200 5.2 8.2 78.0 0.35 1.30 1.00 11 11 

5/21/97 7:50 
6/10/97 9:54 OT 24 3100 6,1 8.4 64.0 <0.1 1.40 0.38 19 11 

6/11197 0:54 
718/97 9:10 DT 3100 6.6 8.3 59 0 1.5 0 20 8 

8/15/97 10:00 DT 2900 17 7.8 55 <0.1 0.8 42 19 

9/24/97 8:55 OT 2900 14 8.0 37 <0.1 2.4 50 28 

• • 
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UPPE.PORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH 
T e # umhos NTU 

S0MF05 9/25/97 10:53 ST 
9/25/97 11 :53 SF 
9/25/97 13:53 ST 
9/25197 17:53 SF 
9126197 9:48 ST 
9/28/97 7:48 SF 
9/28197 10:13 ST 
9129/97 8:13 SF 

10129/97 9:20 OT 
11/10/97 10:30 SF 
11111/97 8:30 ST 
11113/97 4:30 SF 
11113/97 10:39 ST 
11/13/97 18:39 SF 
11119/97 10:29 OT 
11/19/97 21 :29 SF 
11/26/97 11:23 ST 
11/26197 
11/26197 
11/27197 
11127197 
11/30/97 

12/6/97 
12/8197 
12/6197 
12/6/97 
12/6/97 
1217f97 
1217/97 

12/10/97 
12/18/97 
12/18/97 
12/18/97 
12/19/97 
12/19/97 
12/22/97 

113/98 
113/98 
113198 
1/4198 
1/4/98 
116/98 
1/9198 
119/98 
1/9/98 

1/11/98 
1/11/98 
1/13/98 
1/20/98 
1/21/98 

12:23 
14:23 
18:23 
20:23 

7:01 
4:25 
5:25 
7:25 

15:25 
17:25 
7:25 
9:25 
3:25 

15:04 
16:04 
18:04 
8:04 

10:04 
10:15 
6:48 
7:46 
9:46 
7:46 

13:46 
23:46 
15:31 
16:31 
17:31 
5:31 
7:31 

15:31 

SF 
ST 
SF 
ST 
SF 
ST 
SF 
ST 
SF 
ST 
SF 
ST 
SF 
ST 
SF 
ST 
SF 
ST 
SF 
ST 
SF 
ST 
SF 
ST 
SF 
ST 
SF 
ST 
SF 
ST 
SF 
OT 

5 

3 

24 

12 

24 

5 

12 

5 

15 

28 

5 

5 

8 

26 

5 

8 

30 

5 

12 

30 

5 

21 

29 

24 

2500 120 

800 300 

1500 21 

HlOO 26 

3100 28 

2000 50 

450 480 

2700 29 

670 1600 

590 500 

2100 55 

280 1200 

320 2600 

470 1500 

1200 21 

1600 240 

810 950 

1600 100 

3000 18 

1800 28 

1500 95 

3100 15 

730 740 

1700 34 

1800 22 

7.6 

7.3 

B.O 

7.8 

B.3 

7.7 

7.9 

8.2 

8.1 

7.6 

8.0 

7.8 

8.1 

7.9 

7.9 

7.9 

7.7 

8.0 

8.2 

7.8 

7.6 

8.4 

7.9 

8.0 

8.2 

NOJ NHJ TKN P04 D•P04 TSS VSS Cd Cr 
m~ m~ m~ m~ m~ m~ m~ 

35 

13 

25 

28 

50 
35 
29 

16.0 

43 

11 

15 

32 

4 

6.0 

8 

22 

41 

16 

19 

81 

21 

16 

570 

17 

33 

41 

<0.1 

0 

0 

0 

0 

0 

0 

<0.1 

0 

0 

<0.1 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

0 

<0.5 

<0.5 

<0.5 

0.10 

5.1 

4.2 

2.6 

2.5 

1.6 

3.7 

4 

1.5 

9.4 

4.1 

1.8 

6.1 

8.9 

4.4 

2.1 

2.2 

3.2 

1.6 

1.0 

2.1 

1.5 

1.2 

4.2 

1.5 

1.4 

3 

2 

2 

3.6 

8 

4 

7. 

11,0 

2 

2.0 

4 

0 

1.0 

0 

5 
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<0.5 

<0.5 

<0.5 

<0.5 

<0.5 
<0.5 

<0.5 

<0.5 

2 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

<0.5 

0.590 

<0.5 

<0.5 

290 

420 

35 

33 

57 

66 

720 

71 

2200 

440 

77 

2000 

2600 

1700 

400 

430 

1100 

90 

26 

28 

110 

28 

1400 

54 

30 

75 

77 

<6 

<6 

9 

19 

98 

10 

1900 

370 

68 

1800 

2400 

1500 

52 

51 

130 

17 

9 

11 

22 

11 

160 

15 

8 

2 <10 24 
1 <10 16 

2.0 13 35 
<1 <10 11 
<1 <10 21 
<1 <10 15 
<1 <10 21 
<1 <10 15 

<1 <10 17 
<1 <10 20 
<1 <10 11 
1 26 32 

<1 <10 5 
4 <10 27 
q. <10 20 
8 72 150 
<1 <10 6 
2 21 38 

<1 <10 9 
4 <10 18 
4 <10 9 
5 75 98 

<1 <10 14 
13 150 110 
2 29 24 
6 74 61 
<1 <10 15 
<1 13 18 
<1 <10 9.0 
<1 <10 27 
<1 <10 11 
2 20 37 

<1 <10 11 
<10 <10 18 
<10 <10 11 

<1 <10 18 
<1 <10 16 
<1 <10 22 
<1 <10 18 
<1 11 23 
<1 <10 16 

<10 <10 18 
<10 <10 13 

2 28 210 
<1 <10 14 
<1 <10 17 
<1 <10 14 

Pb NI 

8 12 
3 6 

20 20 
<2 7 
3 7 
2 5 
<2 5 
<2 6 

3.0 8 
3 7 
<2 4.0 
15 14 
<2 6 
2 6 
<2 7 

97 46 
<2 <4 
20 19 
<2 <4 
3.0 7 
<2 <4 

63 66 
6 5 

91 98 
15 20 
39 60 
4 7 
5 9.0 
<2 <4 
13 14 
<2 <4 
18 22 
<2 <4 
3 <4 

<2 <4 
3 <4 

<2 <4 
<2 4.0 
<2 <4 
3 5 
<2 5 
1 4 
<2 <4 

120 430 
<2 <4 
<2 <4 
<2 <4 

• 
Zn Hardness 

m /L 

<1 180 
<1 110 
<1 220 
<1 78 
<1 46 
<1 49 
<1 19 
<1 16 

<:1 110 
<1 56 
<1 62 
<1 230 
<1 48 
<1 99 
<1 150 
<1 850 
<1 44 
<1 170 
<1 30 
<1 66 
<1 42 
<1 5-l-O 
<:1 72 
1 670 

<1 4-50 
<1 360 
<1 82 
<:1 63 
<1 14 
<1 110 
<1 25 
<1 140 
<1 11 
<1 21 
<1 34 
<1 15 
<1 <10 
<1 <IO 
<1 <10 
<1 22 
<1 11 
<1 52 
<1 64 
<1 28 
<1 <10 
<1 45 
<1 94 

632 

260 

348 

550 

400 
SOB 

228 

725 

122 

166 

520 

85 

160 

155 

360 

460 

176 

420 

694 

420 

496 

800 

188 

464 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m IL m /L m /L m /L 

SDMF05 2/3/98 8:34 ST 5 41 56 29 40 <1 170 
2/3(96 9:34 4 
2/3198 11:34 ST 12 15000 680 1.8 12 <0.5 3.0 5 1500 <6 25 43 18 23 <1 120 
2/4(98 9:34 SF <10 18 3 8 <1 <10 
2/4198 11:34 ST 23 1200 95 8.0 22 <0.5 2.0 2 190 22 <10 46 5 11 <1 42 
2/6/98 7:34 <1 
2/6/98 13:31 ST 11 500 1300 7.7 14 <0.5 5.2 9 3200 290 BO 80 45 62 <1 292 215 
2/7(98 9:31 7 
2f719B 21:31 ST 3 8.0 <0.5 3.4 9 58 70 47 <20 <1 265 130 
2/6198 1:31 
2/8/98 3:31 ST B 9 <0.5 3 7 
2(8/98 17;31 
2/8/98 19:31 ST 20 920 300 7.8 16 0 3 540 72 

2/10/98 9:31 SF 
2/14/98 10:12 ST 5 2000 160 8.0 53 <0.5 1.6 2 370 42 <1.00 12 25 11 9 <1.00 77 510 
2/14/98 11:12 SF <1.00 2 12 1 6 <1.00 14 
2/14/98 13:12 ST 7 320 1200 8.2 8 <0.5 2.8 8 2900 270 <5.00 82 53 38 51 <1.00 225 80 
2/15/98 1:12 SF <1.00 2 9 <1.00 1 <1.00 5 
2/15/98 1:12 ST 9 1100 230 7.9 17 2 10 380 64 <1.00 13 27 6 9 <1.00 52 288 
2/15/98 19:12 SF <1.00 2 15 <1.00 3 <1.00 5 
2/19198 20:46 ST 5 2200 59 8.0 53 <0.5 1.0 2 <1.00 8 16 6 6 <1.00 23 840 
2/19/98 21:46 SF <1.00 2 11.0 2 3 <1.00 9 
2/19/98 23:46 ST 4 330 540 7.9 7 <0.5 4 9 3 43 32 34 27 <1.00 108 85 
2/20/98 5:46 SF <1.00 2 7 1 3 <1.00 11 
2/20/98 9:46 ST 20 1800 93 7.9 44 <0.5 2 8 <1.00 8 24 4 8 <1.00 27 505 
2/21/98 23:46 SF <1.00 2 13.0 <1.00 4 <1.00 9 
2/22/98 1:46 ST 11 580 7.9 16 <0.5 4 ~g 3.00 37 39 25 28 "'4,00 104 235 
2122/98 21:46 SF <1.00 2 10 <1.00 3 "'-1,00 12 
2/22/98 23:46 ST 10 460 7.6 10 0.7 3.4 ~4,() 2 27.0 176 17 18 q.,og 84 80 
2/23/98 17:46 SF <1.00 2 11 <1.00 3.40 ,1,.00 13 
2123198 19:46 ST 9 1500 7.8 5 0.5 3.3 9.8 7 72 59 40 53 <5.00 234 88 
2/24198 11:48 SF <1.00 6 11 2 9 <1.00 13 
3125198 8:02 ST 5 2460 21 7.84 41 <0.1 <1.0 0.3 3090 21 <1.00 6 29 4 5 4 57 590 
3/25198 9:02 SF <1.00 4 28 2 5 1 75.0 
3/25/98 11:02 ST 5 377 1500 8.08 14 0.1 3.2 0.9 92 275 6 64 46 52 44 2 220 120 
3/25/98 19:02 SF <1.00 3 18 3 4 <1.00 55 
3125/98 21 :02 ST 29 1480 120 8.25 28 <0.1 1.3 1.2 148 13 <1.00 10 22 8 9 2 89 394 
3(28/98 5:02 SF <1.00 3 18 a 6 <1.00 75 
3/28/98 7:02 ST 13 978 181 8.12 17 0.2 1.8 1.2 307 38 1 14 27 10 13 <1.00 92.0 276 
3129/98 7:02 SF <1.00 3 19 <1.00 8 <1.00 16 
4/20/98 12:56 DT 8 2880 4.6 8.48 65 <0.1 1.1 0.9 13 2 
4121198 19:58 
5/12/98 15:25 ST 5 1690 39 8.1 37 <0.05 2.,7 ,1.,2 200 40 <0.50 12 24 5 4 <2.00 45 460 
5/12198 16:25 SF <0.50 7 15 <2.00 <4.00 <2.00 14 
5112/98 18:25 ST 15 500 600 7.8 17 <0.05 2.7 2.7 1600 60 4 42 48 32 27 <2.00 230 190 
5113198 22:25 SF <0.50 7 14 <2.00 <4.00 <2.00 <10 
5114198 0:25 ST 31 2120 70 8.2 37 <0.05 1.2 1.1 200 32 <0.50 9 15 3 5 <2.00 32 560 
5/16/98 11:40 SF <0.50 5 10 <2.00 <4.00 <2.00 <10 
6/22/98 12:40 DT 24 3090 20 8.4 57 <0.05 1.3 0.6 56 a 
6/23/96 11:40 

• • 
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UPPE.PORT BAY WATERSHED - STORM ANO DRY WEATHER MONITORING • 
STATION DATE TIME SAMPLES EC Turb pH NOl NHJ TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Zn Hardness 

T e # umhos NTU m /L m IL m /L m /L m /L m/L m /L 

S0MF05 7/15/98 9:45 D 24 3060 32 8.5 79 <0.05 2.4 0.1 130 32 
7/16/98 8:45 
8/17/98 9:48 D 13 2980 37 8.4 35 0.1 4.6 0.6 140 42 
8/17/98 21:48 

918/98 13:01 D 24 
919/98 12:01 

10113198 10:43 D 24 2620 28 8.5 43.6 0.1 1.8 1.0 62 24 
10114198 9:43 

11i3i9B 12:59 0 7 2630 26 8.3 42.4 0.2 1.6 0.9 84 30 
11/3/98 18:59 
11/8/98 4:59 ST 5 2220 48 8.1 44.0 0.5 2.8 1.5 150 70 <1 11 20 5 8 <2 55 600 
11/8/98 5:59 SF <1 <8 10 <2 6 <2 15 
11/8/98 7:59 ST 9 695 500 7.7 26.0 0.5 4.9 8.6 1620 210 6 42 47 33 27 <2 472 210 
1118/98 23:59 SF <1 10 14 3 7 <2 38 
11/9/98 1:59 ST 38 1880 29 7.7 37.0 0.5 2.1 1.3 54 14 <1 <8 21 4 5 <2 30 550 

11/12/98 4:00 SF <1 <8 18 <2 5 <2 20 
11128198 6:12 ST 5 <1 9 20 4 6 <2 47 620 
11/28/98 7:12 SF <1 <8 14 <2 5 <2 23 
11128198 9:12 ST 12 4 30 34 20 21 <2 224 236 
11/29/98 7:12 SF <1 <8 10 <2 4 <2 <10 
11/29/98 9:12 ST 29 1430 24 8.1 26.0 <0.05 2.1 1.3 62 18 <1 <8 25 <2 6 <2 28 160 

12/1/98 19:50 SF <1 <8 20 <2 5 <2 14 
12/1/98 21:50 ST 5 450 540 7.9 8.8 0.1 4.1 7.3 1140 140 5 43 44 31 30 <2 248 410 
12/2/98 7:50 SF <1 <8 9 <2 <4 <2 <10 
12/9/98 8:30 D 24 2320 26 8.3 44.0 <0.05 0.9 0.7 76 28 

12/10/98 7:30 
115/99 10:07 D 24 2450 23 8.5 47.0 <0.05 1.8 0.3 84 24 
116199 9:07 

1/19199 10:04 D 24 2640 15 8.3 134.0 0.1 0.9 0.4 32 18 
1/20/99 9:04 
1/25/99 5:15 ST 5 2520 21 8.3 58.1 0.2 1.4 1.0 80 20 <1 <8 29 3 4 <2 26 700 
1/25/99 8:15 SF <1 <8 19 <2 5 <2 11 
1/25/99 8:15 ST 12 720 160 7.9 22.7 0.3 2.4 2.4 360 42 1 17 36 8 13 <2 82 192 
1/26199 6:15 SF <1 <8 14 <2 4 <2 21 
1/26/99 10:15 ST 19 585 500 7.8 15.0 0.3 3.1 4.2 1040 160 2 31 39 21 22 <2 151 115 
1127/99 22:15 SF <1 <8 9 <2 <4 <2 <10 
1/28/99 0:15 ST 14 1450 33 8.0 33.3 0.1 1.4 1.2 68 13 <1 <8 19 <2 <4 <2 20 384 
1129/99 2:15 SF <1 <8 15 <2 <4 <2 10 

2/2199 10:30 D 24 1820 24 8.2 44.0 <0.05 1.6 0.7 62 19 
2/3199 9:30 
2/4/99 20:31 ST 5 2490 16 8.3 48.4 <0.05 1.6 0.7 43 13 <1 <8 20 <2 <4 <2 17 700 
2/4/99 21:31 SF <1 <B 14 <2 <4 <2 11 

Appendix 4.2 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Zn Hardness 
T e # umhos NTU m IL m /L m /L m /L 

SDMF05 2/4199 23:31 ST 5 1420 72 8.1 37.0 0.7 2.6 1.2 150 88 <1 11 27 5 6 <2 49 360 
2/5/99 7:31 SF <1 10 25 5 8 <2 47 
2/5/99 9:31 ST 40 1730 28 8.3 37.0 0.3 1.8 0.9 64 24 <1 <8 20 2 5 <2 30 458 
2/8/99 19:31 SF <1 <8 13 <2 4 <2 17 
2/9/99 19:16 ST 5 2460 23 8.5 48.4 <0.05 2.0 0.5 64 22 <1 <8 23 <2 6 <2 30 686 
2/9/99 20:16 SF 
2/9/99 22:16 ST 8 1070 88 B.O 22.9 0.1 2.2 1.1 170 55 <1 <8 31 5 8 <2 58 284 

2/10/99 12:16 SF <1 <8 16 <2 4 <2 15 
2/10/99 14:16 ST 32 1580 34 8.3 28.7 0.1 1.9 o:9 92 28 <1 <8 27 3 7 <2 37 402 
2/13/99 4:18 SF <1 <8 16 <2 6 <2 24 
2/18/99 9:39 D 24 2670 17 8.4 58.3 0.1 1.3 0.3 62 32 
2/19/99 8:39 
2/22/99 10:50 D 24 2640 16 8.5 770 0.6 2.2 0.5 70 30 
2/23/99 9:50 

3/1/99 12:11 D 24 2780 13 8.6 71.3 0.4 1.5 0.4 52 20 
3/2/99 11:11 
3/8/99 10:45 D 24 2640 12 8.3 51.5 0.2 2.0 0.4 37 25 
3/9/99 9:45 

3/11/99 13:09 ST 5 2560 14 8.4 56.8 0.1 1.3 0.2 36 12 <1 <B 35 2 <4 <2 31 660 
3/11/99 14:09 SF <1 <8 27 <2 <4 <2 17 
3/11/99 16:09 ST B 1970 16 8.3 44.4 0.3 1.9 0.2 38 18 <1 <B 31 «2 <4 <2 37 565 
3112/99 6:09 SF <1 <B 25 <2 <4 <2 19 
3112/99 B:09 ST 13 1560 18 8.0 41.4 0.6 1.9 0.7 38 12 <1 <8 30 <2 5 <2 52 386 
3/13/99 B:09 
3115199 10:10 ST 5 23BO 13 8.2 65.6 0.3 1.5 0.4 44 16 <:1 10 27 3 <4 <2 39 1875 
3115/99 11:10 SF <1 <B 11 <2 <4 «2 12 
3115/99 13:10 ST 8 635 105 7.7 26.0 0.7 2.7 1.1 210 60 <1 14 23 7 9 <2 59 186 
3/16/99 1:10 SF <1 9 11 <2 4 <2 12 
3/16/99 3:10 · ST 41 1700 21 8.2 54.6 0.5 1.4 0.8 41 10 <1 <8 21 3 5 <2 25 420 
3/19/99 11:10 SF <1 <8 17 <2 4 <2 15 
3/22/99 12:11 D 24 2210 17 8.4 66.9 0.4 1.9 1.0 48 14 
3/23/99 11:11 
3/25/99 13:19 ST 5 2200 68 6.2 48.2 0.2 2.6 1.4 280 46 <1 13 29 10 12 <2 99 440 
3/25/99 14:19 SF <1 <8 8 <2 <4 <2 <10 
3/25/99 16:19 ST 8 545 250 7.6 21.3 0.4 3.2 3.8 780 110 3 27 47 19 24 <2 185 142 
3/26/99 6:19 SF <1 <8 11 <2 4 <2 14 
3/26/99 8:19 ST 39 2040 19 8.3 54.1 0.3 1.3 0.8 49 13 <1 <8 26 <2 4 <2 26 566 
3/29/99 12:19 SF <1 <8 22 <2 <4 <2 13 
3/31/99 9:30 0 12 2960 31 8.5 53.7 <0.05 1.3 0.1 63 18 

4/1/99 8:30 
4/8/99 15:07 ST 5 2810 27 8.5 48.0 0.1 1.5 0.3 45 15 <1 <B 23 2 <4 <2 40 746 
4/6/99 16:07 
4(6/99 18:07 ST 6 800 201 7.5 14.9 0.3 2.8 1.3 230 38 13 31 6 11 <2 74 254 
4/7199 6:07 SF <1 <8 18 <2 7 <2 14 

4/27/99 10:55 D 24 2710 20 8.7 55.9 0.1 1.5 0.5 44 18 
4/28/99 9:55 

5/4/99 9:33 D 24 2680 20 8.7 56.8 0.2 1.5 0.6 36 16 
5/5/99 8:33 

• Apr - ·,~ 4.2 • 
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• • UPPER NEWPORT BAY WATERSHED - STORM AND ORY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS vss Cd Cr Cu Pb NJ Zn Hardness 
T e # umhos NTU m /L m /L m /L m /L m IL m IL m /L 

S0MF05 5/26/99 10:07 D 24 2490 8 8.2 35,6 0.5 1.6 0.8 36 12 
5/27/99 9:07 

612/99 14:30 D 990 29 7.0 20.7 1.3 3.8 1.2 34 16 
6(1/99 9:35 D 24 2750 11 8.4 34.1 0.1 2.0 0.5 18 11 
618199 8:35 

6117199 14:30 D 2580 18 8.5 35.8 0.1 0.9 0.3 42 12 
6124199 15:00 D 2590 28 8.8 27.3 0.2 1.0 0.7 53 18 
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UPPER NEWPORT BAY WATERSHED· STORM AMD DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH NOJ NHJ TKN P04 o-P04 TSS vss Cd Cr Pb NI Zn Hardness 
T 8 # umhos NTU m /L m /L m IL m IL m /L m /L m IL 

BCF04 11/10194 9:00 ST 4 990 620 6.6 5.1 0.34 4.2 5.2 1200 45 1.9 98 120 32 65 <0.3 250 205 
11/10/94 15:00 
11110194 17:00 ST 13 1400 12 6.8 2.2 0.13 0.63 0.85 32 <5 <1 <10 21 <2 <40 <0.3 28 290 
11/11194 17:00 
11112/94 9:04 ST 24 1500 0.55 8.3 0.26 <0.1 0.36 <0.2 <5 <5 <1 <10 6.3 <2 <40 <2 26 580 
11114/94 7:04 
11/30194 8:00 OT 1 <1 <10 26 5.5 <40 0.7 36 

313/95 19:00 ST 3 2200 360 7.9 8.5 0.15 2 .. 8 1.93 490 31 <1 56 40 9.1 <40 <1 96 464 
3/3/95 14:00 
313/95 16:00 ST 18 3400 120 8.2 10.0 <0.1 1.5 0.96 180 22 <1 <10 16 <2 <40 1.5 12 738 
3/5/95 0:00 
3/5/95 2:00 ST 13 490 2000 7.8 2.7 0.51 4.2 11 4600 99 6.8 310 210 B4 270 <1 540 155 
316195 B:00 
316/95 10:00 ST 12 1000 300 8.0 5.7 <0.1 2.3 2.2 360 31 <1 40 31 6.5 51 <1 65 
317195 B:00 

3/10195 22:30 ST 3 1200 4200 B.O 4.2 <0.1 11 16 7500 750 10 520 270 110 420 <1 760 280 
3111/95 2:30 
3/11195 4:30 ST 14 550 2100 7.8 3.3 <0.1 4.6 7.2 2800 280 4.7 240 110 37 190 <1 320 158 
3/12/95 6:30 
3/12185 B:30 ST 8 1000 150 8.0 6.1 0.14 1.6 1.4 200 24 <1 24 24 4.9 <40 <1 41 236 
3/12195 22:30 
5/16195 11:45 OT 24 <1 <10 13 <2 <40 <1 <10 850 
5/17/95 10:45 
7/25/95 9:00 OT 24 <1 <10 8 <2 <40 <1 19 
7/26/95 8:00 
9119/95 10:00 OT 24 <1 <10 19 3 <40 29 745 
9/20/95 9:00 
1/21/98 15:38 ST 5 1200 370.0 72 2.8 0.37 2.60 2.60 250 68 40 48 22 28 <1 160 298 
1121/96 16:36 
1/21/96 18:36 ST 10 970 160.0 7.6 3.0 <0.10 1.30 1.20 130 18 <1 14 32 8 <20 <1 42 224 
1/22/96 12:36 
1/22/96 14:36 ST 31 2100 15.0 6.3 2.8 0.18 0.68 0.33 15 6 <1 <10 31 <2 6 <1 17 
1/25/96 14:36 
1/31/96 3:43 ST 5 650 50.0 7.4 2.7 <0.10 1.40 1.00 69 15 <1 14 33 5 9 <1 77 138 
1/31/96 4:43 
1/31196 6:43 ST 20 1000 170.0 8.2 4.9 0.11 1.60 1.60 184 24 <1 20 32 5 24 l1 150 238 

211196 20:43 
2/1/96 22:43 ST 12 2000 32.0 8.3 6.3 <0.10 2.50 0.81 37 6 <1 10 19 <2 9 3 26 490 
2/2/98 20:43 
2/3/98 10:43 ST 10 1300 88.0 7.9 4.2 0.12 1.50 1.00 61 15 <1 <10 39 4 10 8 23 260 
2/4/96 4:43 

2/20198 2:18 ST 5 2300 26.0 7.8 3.4 <0.10 2.50 0.68 48 20 <1 <10 29 2 19 <1 45 576 
2/20/96 3:18 
2/20196 5:18 ST 27 690 340.0 7.7 7.9 0.21 1.00 1.60 330 48 <1 35 34 <2 <2 <1 68 160 
2/22/96 9:18 
2/22/96 11:18 ST 20 1400 110.0 8.1 9.0 0.22 1.70 1.10 88 13 <1 13 26 <2 16 <1 <10 345 
2/24/98 1:18 
3/27/96 10:25 DT <1 <10 4 2 5 <1 35 850 
7/24/96 8:45 DT <1 <10 6 <2 7 <1 14 790 

• • 
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~--
UPPER NEWPORT BAY WATERSHED - STORM AMO DRY WEATHER MONITORING 

"'---~ 

STATION DATE TIME SAMPLES EC Turb pH N03 NHJ TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
T e # umhos NTU m /L m /L m /L m IL m IL m IL 

BCF04 9124196 8:35 OT <1 <10 4 <2 5 <1 34 710 
1/29197 8:55 OT <1 16 12 4 18 <1 100 800 
4/16197 8:55 OT <1 <10 11 4 10 <1 28 900 
5120197 8:30 OT <1 <10 4.1 <2 <6 <1 46 780 

7/8/97 8:55 OT <1 <10 <4 <2 6 <1 24 
9/24197 8:45 OT <1 .:.10 6 <2 7 q. <C,1.Q 

9125197 10:15 ST 5 2400 190 7.3 10.0 0 4.5 2.5 <0.5 28Q 72 <1 15 43 8 23 <1 110 590 
9125197 11:15 SF <1 <10 30 3 14 <1 76 
9/25/97 13:15 ST 11 2000 59 7.5 5.1 <0.1 2.1 1.1 <0.5 79 31 <1 <10 18 <2 12 <1 51 500 
9/26/97 9:15 SF <1 <C10 16 2 8 <1 35 
9128/97 11:15 ST 23 2500 24 8.4 2.8 0 1.4 0.6 <0.5 34 17 <1 <10 20 <2 <4 <1 36 648 
9128197 7:15 SF <1 <10 21 <2 6 <1 39 
9128/97 9:15 ST 13 2900 23 8.0 4.7 <0.1 1.6 0.5 <0.5 31 <6 <1 <10 20 <2 5 <1 29 800 
9/29197 9:15 SF 1.0 <10 21 <2 7 <1 15 

11/19/97 11:00 OT 12 3000 22 8.1 5.4 0.2 1.8 0.4 <0.5 58 6 Gt <10 24 <2 5 <1 80 790 
11119197 22:00 OF G1- <10 15 <2 4 <1 110 

12/6/97 1:46 ST 5 <1 18 49 9 12 <1 ~40 265 
12/6/97 2:46 SF <1 <10 150 <2 <4 <1 38 
12/6197 4:46 ST 16 520 1700 7.4 5.0 0.3 3.8 5,0 0.50 1800 1600 1 190 110 25 120 <1 310 150 
12f7/97 10:46 SF <1 <10 15 <2 4.0 <1 38 
1/20198 OT 24 <1 <10 9 <2 <4 <1 <10 

1/21/98 OF <1 <10 10 <2 4.0 <1 <10 

2/14/98 9:01 ST 5 330 <1.00 24 34 a 18 <1.00 43.0 410 
2/14/9B 10:01 SF <1,00 2 18 <1.00 5 <1.00 8 
2/14/98 12:01 ST 4 2500 <5.00 265 87 32 158 <1.00 323 70 
2/14/98 18:01 SF <1.00 3 93 4 19 <1.00 42 
2/15/98 10:01 ST 18 1300 210 8.2 6.6 <0.5 1.7 11.0 280 42 <1.00 28 29 5 22 2 51 328 
2116196 20:01 'SF <1.00 4 15 <2 10 <1.00 27 
2116/98 22:01 ST 11 490 1100 7.9 6.2 <0.5 1.6 10.7 <1.00 77 41 17 50 <1.00 84 116 

2117198 18:01 SF <1.00 7 138 6 8 <1.00 47 

2117/98 20:01 ST 7 BOO 180 8.0 4.9 <0.5 2.6 9.8 <1.00 29 55 5.60 21 2 45 208 

2/18/98 8:01 SF <1.00 3 21 1 5 <1.00 19 

2/19198 22:20 ST 5 520 310 7.8 4.9 <0.5 1.6 1.5 <1.00 33 21 11 20 <1.00 55 124 

2119/98 23:20 SF <1.00 3 16 <1.00 3 <1.00 5.60 

2/20/98 1:20 ST 8 520 750 7.8 4.4 0.5 2.6 9.5 <1.00 74 38 14 47 <1.00 84 125 

2/20/98 15:20 SF <1.00 3 13 <1.00 6 <1.00 22 
2/20/98 17:20 ST 16 1400 89 8.1 6.2 <0.5 2.1 9.5 <1.00 13.0 12 3 11 <1.00 17 340 

2121/98 23:20 SF <1.00 3 11 <1.00 5 <1.00 9 

2122/98 1:20 ST 8 1300 8.0 6.6 0.6 2.9 9 <1.00 120 69 20 78 <5,00 175 141 

2/22198 15:20 SF <1.00 3.90 14 2 5 4.00 9 

2122/98 19:20 ST 11 460 7.9 4.0 <0.5 2.4 4-hO <1.00 51.0 38 14 32.0 .::.1.,-00 138 135 

2123/98 15:20 SF <1.00 3.80 27 3 6 G1,G() 11 
2123/98 17:20 ST 10 3000 7.7 5.3 0.8 3.9 9.5 <5.00 239 110 29 161 <5.00 242 85 

2/24/98 11:20 SF <:1.00 4 17 4 <1.00 11 

3/25198 B:56 ST 5 490 2900 8.21 13.7 0.7 3.6 0.3 4720 353 <20 345 184 67 235 <20 659 330 

3125198 9:56 SF 1 4 9 <1.00 5 <1.00 14 

3/25/98 11:56 ST 5 328 1500 8.19 3.1 <0.1 2.8 0.6 2060 162 <5.00 215 82 36 141 <5.00 274 70 

3125/98 21:56 SF 2 2 3 2 12 <1.00 40 
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UPPER NEWPORT BAY WATERSHED -STORM AMD ORY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC 
T e # umhos 

BCF04 3125198 23:56 ST 26 1340 
3/28/98 1:56 SF 
3128198 3:56 ST 16 1560 
3129198 9:56 SF 
1118/98 6:40 ST 5 805 
11/8198 7:40 SF 
11/8/98 9:40 ST 9 1170 
11/9/98 1:40 SF 
11/9/98 3:40 ST 14 2350 

11/10198 15:40 SF 
11/28/98 6:27 ST 5 1030 
11/28198 7:27 SF 
11128198 9:27 ST 12 1310 
11/29198 7:27 SF 
11129/98 9:27 ST 27 2110 

12/1/98 13:27 SF 
12/1/98 15:27 ST 9 705 
1212/98 7:27 SF 
1/25199 9:31 ST 5 650 
1125/99 10:31 SF 
1125/99 12:31 ST 11 1070 
1/26/99 8:31 SF 
1126199 10:31 ST 14 645 
1127199 12:31 SF 
1127/99 14:31 ST 22 1860 
1129/99 B:31 SF 
416/99 13:09 ST 5 1470 
4/6/99 14:09 SF 
416/99 16:09 ST 14 985 
4f1199 18:09 SF 
417/99 20:09 ST 13 1710 
418199 20:09 SF 
4/8/99 22:09 ST 3 1630 
4/9/99 2:09 
4/9/99 4:09 ST 17 1850 

4110/99 12:09 SF 

• 

Turb pH NOJ 
NTU m IL 

240 8.50 9.3 

80 8.48 4.4 

320 7.6 5.3 

58 7.8 6.6 

6 8.3 3.7 

320 7.7 5.7 

27 8.1 4.8 

8 8.3 2.9 

152 8.0 2.7 

116 8.0 4.6 

30 8.1 4.4 

350 8.0 3.1 

750 8.2 4.1 

436 8.0 3.9 

154 8.2 1.5 

25 8.4 1.0 

107 8.4 1.3 

8 8.4 1.1 

NHJ 
m IL 

<0.1 

0.1 

0.2 

0.1 

<0.05 

0.1 

<0.05 

<0.05 

<0.05 

0.1 

<0.05 

0.1 

0.1 

0.3 

0.1 

<0.05 

0.1 

<0.05 

TKN P04 o-P04 
m IL m L m IL 

<1.0 0.9 

1.2 0.6 

4.9 5.2 

4.3 1.4 

1.1 0.3 

4.6 4.0 

1.8 0.8 

0.9 0.2 

1.8 1.9 

1.6 1.9 

1.0 0.7 

1.8 2.8 

0.9 4.3 

3.1 2.5 

0.8 0.9 

0.6 0.3 

0.7 0.8 

0.4 0.2 

App,,_--,,-: 4.2 

\ 
'-----· 

TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
m IL 

267 10 <1.00 39 34.0 8 30 <1.00 76 336 
1 4 13 41- 6 <1.00 20.0 

103 13 <1.00 17 19 4 17 <1.00 43.0 390 
<1.00 1.90 7 <1.00 7 <1.00 9 

920 160 2 70 55 18 47 <2 172 190 
<1 34 28 7 23 <2 76 

220 120 -:1 22 28 3 17 <2 40 320 
<1 <8 14 <2 6 <2 12 

18 10 <1 <8 17 <2 5 <2 19 640 
<1 <8 15 2 5 <2 13 

850 130 2 47 41 16 32 <2 164 248 
<1 <8 9 <2 5 2 <10 

290 80 <1 11 19 <2 10 <2 22 334 
<1 <8 14 <2 6 <2 <10 

40 20 <1 <8 13 <2 6 <2 14 605 
<1 <B 12 <2 5 <2 <10 

300 240 <1 30 29 6 20 <2 64 185 
<1 <8 10 <2 <4 <2 <10 

300 100 <1 21 32 6 17 <2 67 168 
<1 <8 12 <2 5 <2 18 

62 18 <1 <8 14 <2 5 <2 18 300 
<1 <8 10 <2 5 <2 <10 

670 90 <1 51 35 13 33 <2 120 115 
<1 <8 63 9 <4 <2 82 

430 100 <1 51 29 14 31 <2 106 552 
<1 <8 9 <2 <4 <2 <10 

580 120 <1 41 43 11 29 <2 118 250 
<1 <8 17 <2 <4 <2 <10 

200 30 <1 17 25 4 12 <2 46 250 
<1 <8 14 <2 <4 <2 <10 

56 18 <1 <8 12 <2 <4 <2 13 450 
<1 <8 11 <2 <4 <2 <10 

140 20 <1 14 23 3 9 <2 33 448 

18 6 <1 <8 11 <2 5 <2 <10 522 
<1 <8 10 <2 4 <2 <10 

• 
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UPPE,WPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING --
~) 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cu Pb NI Zn Hardness 
T 8 # umhos NTU m /L m /L m /L m /L m /L m /L m /L m /L 

SAOFD1 10/4/94 12:07 ST 1400 120.0 6.8 15.0 7.70 30.00 3.70 140 14 26 21 310 54 130 0.5 2200 400 
10/4/94 14:07 ST 10 2000 21.0 7.5 14.0 0.69 6.30 0.70 45 <5 2.8 <10 46 16 <40 0.67 290 555 
10/5/94 8:07 
10/5/94 10:07 ST 12 1700 52.0 7.6 9.2 0.89 6.50 0.99 110 19 1.4 <10 36 16 <40 3.8 190 450 
10/6/94 8:07 
10/6/94 12:39 ST 24 1700 26.0 7.7 4.5 0.37 0.51 1.10 91 31 <10 27 B.5 <40 9.8 120 440 
10/B/94 10:39 

10/26/94 8:15 OT 3000 7.6 7.8 18.0 0.22 1.10 0.20 41 <5 <1 <10 4.4 2.6 <40 <0.3 14 
11/6/94 4:35 ST 3 1100 120.ci 7.1 13.0 2.20 ·1.00 2.10 240 48 3.9 12 410 51 <40 0.53 67 275 
11/8/94 6:35 
11/8/94 10:35 ST 3 1400 B4.0 7.2 15.0 0.86 4.70 1-10 87 16 <1 <10 120 13 <40 <0.3 190 365 
11/8/94 14:35 
11/B/94 16:35 ST 14 2300 34.0 7.6 13.0 0.70 3,60 0.70 30 11 <1 <10 45 5.7 <40 <0.3 120 650 

11/10/94 2:35 
11/10/94 4:35 ST 3 550 600.0 6.3 4.7 0.80 7.50 7.10 1300 95 5.2 51 240 160 <40 0.45 720 160 
11110194 6:35 
11/10/94 10:35 ST 5 360 360.0 6.2 8.2 0.55 4.60 4.40 840 50 2.2 36 100 83 <40 <0.3 360 80 
11/10/94 18:35 
11/10/94 20:35 ST 15 640 72.0 6.2 10.0 0.44 2.60 1.40 160 16 <1 <10 26 15 <40 <0.3 92 135 
11/12/94 0;35 

12/5/94 2:00 ST 3 1400 12.0 7-4 11.0 0.97 5.10 2.20 240 48 1.4 <10 56 21 <40 0.52 230 402 
12/5/94 6:00 
3/21/95 6:37 ST 3 6BO 144.0 7.6 6.8 0.10 2.40 1.90 260 45 <1 <10 30 19 <40 1.2 95 172 
3/21/95 12:37 
3/21195 14:37 ST 16 1600 12.0 8.2 9.7 0.10 0.96 0.78 35 11 <1 <10 15 4.9 <40 <1 <10 440 
3/23/95 6:37 
3123195 8:37 ST 8 580 33.0 8.0 3.8 0_10 1.20 1.40 160 32 <1 <10 32 9.8 <40 1.8 80 150 
3123195 22:37 

, 3/24/95 0:37 ST 15 1900 13.0 8.0 12.0 0.10 0.82 0.58 17 6 <1 <10 16 2.5 <40 <10 542 
3/25/95 4:37 
5/16/95 12:15 OT 24 2300 190.0 8.0 4.4 0.35 1.30 1.40 240 30 <1 <10 33 17 <40 <1 31 720 
5/17/95 11:15 
7/25/95 9:00 OT 24 2300 30.0 8.4 6.6 0_23 0.99 0.38 160 34 
7(26/95 8:00 

10/24/95 9:47 OT 24 2600 53.0 8.4 16,0 0.10 1.80 0.99 86 23 <1 71 270 29 <40 <1 370 
10125/95 8:47 
12/12/95 22:14 ST 5 680 550.0 7. 1 24.0 2.30 13.00 7.60 1100 120 6 55 220 340 64 <1 910 156 
12/12/95 23:14 
12/13195 1:14 ST 7 380 290.0 7_2 10.0 1.10 9.40 4.30 580 61 2 27 120 110 <40 <1 500 138 
12113/95 13:14 
1121/96 15:07 ST 3 6 18 110 92 96 <1 390 78 
1/21/96 15:37 
1/31/96 2:36 ST 5 420 190.0 7.6 5.4 0.73 2.70 1.40 200 38 18 66 45 24 <1 250 112 
1/31/96 3:36 
1/31/96 5:36 ST 5 220 160.0 7.5 3.0 0.13 2.40 1_90 240 46 <10 55 49 16 <1 250 105 
1131196 13:36 
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UPPER NEWPORT BAY WATERSHED - STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb 
T e # umhos NTU 

SADF01 2/1/96 11:09 ST 
9:09 

24 

5 

17 

20 

1400 

2200 

370 

2000 

34.0 

310.0 

180.0 

80.0 

• 

213/96 
2/19/96 
2120/96 
2/20/96 
2/22/96 
2/22/96 
2/23/96 

23:08 ST 
o:oa 
2:08 ST 
6:08 
8:08 ST 

22:08 
3/4/96 12:10 ST 5 1000 110.0 
3/4/96 13:10 
3/4/96 
3/5/96 
3/5/96 
3/8/96 

4/23/98 
4/24/96 
7/24/98 
7/25/98 

10/30/96 
10/30/96 
10/30/96 
10/30/96 
10/30/96 

11/3/96 
11/5/96 

11/21/96 
11/21/96 
11/21/96 
11/22/96 
11/22/96 
11/25/96 
12/9/96 
12/9/98 
12/9/96 

12/10196 
12/10/96 
12110/96 
12/10/96 
12/12/96 
12/12/96 
12/13/96 

1/1/97 

15:10 ST 10 
11:10 
13:10 ST 36 
11:10 
9:15 OT 24 
8:15 
8:21 OT 24 
7:21 
7:40 ST 5 
8:40 SF 

10:40 ST 5 
18:40 
20:40 ST 43 
8:40 
9:20 OT 1 
8:35 ST 5 
9:35 

11:35 ST 9 
3:35 
5:35 ST 34 
8:07 

16:30 ST 5 
17:30 
19:30 ST 7 
7:30 
9:30 ST 7 

21:30 
23:30 ST 15 

3:30 
5:30 ST 17 

13:30 
11:00 ST 5 

1/1/97 12:00 

350 150.0 

1400 3.0 

2500 14.0 

2200 73.0 

770 1200.0 

280 350.0 

1500 30.0 

2400 3.4 
530 360.0 

230 170.0 

1600 12.0 

130 300.0 

390 100.0 

1100 14.0 

320 92.0 

1600 8.6 

740 98.0 

111/97 14:00 ST 9 840 60.0 

4.4 
<0.5 

1/2/97 6:00 
1/29/97 8:35 DT 1 3100 
4/15/97 8:30 DT 24 2000 
4/16/97 

7/8/97 
9/25/97 

7:30 
8:30 DT 

11:33 ST 5 

2100 
500 

1.9 
1500 

pH 

8.0 

7.6 

7.5 

8.3 

7.5 

7.6 

8.4 

8.2 

8.1 

7.0 

7.1 

8.1 

8.0 
7.3 

7.5 

8.2 

7.5 

7.5 

8.1 

7.7 

8.1 

7.5 

7.6 

7.9 
5.6 

8.0 
7.3 

NOJ NHl TKN P04 o-P04 TSS VSS Cd Cr Cu Pb NI 
m~ m~ m~ m~ 

11.0 

16.0 

6.8 

28.0 

11.0 

3.4 

9.6 

22.0 

4.7 

18.0 

7.8 

13.0 

14.0 
8.6 

6.4 

16.0 

2.1 

6.0 

13.0 

5.1 

13.0 

5.8 

6.2 

26.0 
33.0 

15 
3 

0.22 

0.53 

0.38 

0.29 

1.00 

0.48 

0.28 

0.47 

<0.1 

2.00 

O.BB 

0.35 

0.50 
1.10 

0.45 

0.28 

0.11 

<0.1 

<0.1 

<0.1 

0.40 

0.50 

0.2B 

0.23 
0.68 

0.1 
1.1 

1.60 

7.40 

2.50 

1.60 

3.70 

1.90 

0.50 

2.10 

1.BO 

15.00 

4.50 

1.90 

0.88 
6.80 

3.00 

1.00 

1.90 

1.20 

1.60 

1.90 

1.70 

1.60 

1.20 

0.73 
3.30 

0.8 
16.0 

0.67 

2.40 

4.70 

0.70 

1.00 

1.30 

0.24 

0.38 

0.65 

9.20 

3.30 

0.80 

0.50 
3.80 

2.20 

0.54 

1.90 

0.77 

0.67 

0.98 

0.3B 

0.69 

0.65 

0.20 
3.50 

0.2 
9.4 

Apr ··v4.2 

29 

460 

380 

87 

110 

200 

7 

49 

100 

2100 

580 

37 

9 
670 

350 

16 

210 

95 

14 

120 

9 

140 

51 

<6 
<6 

14 
<0.5 2100 

10 

56 

60 

15 

29 

33 

<6 

16 

24 

260 

78 

10 

<6 
78 

46 

e 

24 

16 

e 

18 

6 

45 

2 15 

8 31 

<1 30 

30 

60 

ea 

23 

<10 44 

12 

28 

<2 

6 

19 

<1 11 32 34 

<1 <5 15 <2 

<1 <10 49 <2 

<1 <10 27 6 

5 83 130 190 
<1 <10 11 <2 
2 23 49 58 

<1 <10 18 4 

<1 30 97 11 

<1 20 57 46 

<1 <10 21 3 

<1 19 46 54 

<1 <10 25 22 

<1 <10 20 3 

<1 <10 24 18 

<1 <10 17 6 

<10 45 3B 

5 

13 

<2 

8 

10 

10 

<4 

3 

10 

73 
19 
26 

5 

20 

15 

5 

13 

5 

<4 

6 

<4 

18 

15 <1 <10 23 10 8 

<6 <1 <10 22 <2 4 
<6 24 95 23 21 110 

6 
330 

<1 <10 6 2 
<1 54 310 260 

<4 
67 

5 93 

220 

<1 510 

27 

<1 210 

<1 190 

<1 50 

<1 34 

<1 54 

1 1300 
<1 130 
<1 440 

<1 76 

<1 360 

<1 270 

<1 110 

<1 280 

<1 97 

<1 42 

<1 91 

<1 83 

<1 240 

<1 69 

<1 57 
22 110 

<1 31 
<1 1400 

Hardness 
m /L 

478 

880 

110 

680 

304 

104 

608 

1010 

820 

270 

90 

556 

194 

84 

594 

50 

156 

394 

92 

700 

224 

256 

1200 
940 

160 

• 
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• • UPPER NEWPORT BAY WATERSHED· STORM AND DRY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 o-P04 TSS vss Cd Cr Cu Pb NI Zn Hardness 
T D # umhos NTU m /L m /L m /L m /L m /L m /L m /L m /L 

SAOF01 9125197 12:33 SF 2 <10 56 45 23 <1 260 
9/25/97 14:33 ST 11 840 200 7.3 8 0.3 4.0 2.0 <0.5 270 51 4 <10 65 52 23 <1 300 270 
9126197 10:33 SF <10 40 20 14 <1 170 
9126/97 12:33 ST 23 2000 5.2 8.2 10 0.2 1.5 0.6 <0.5 15 12 <1 <10 24 <:2 5 <1 50 624 
9/28197 8:33 SF <1 <10 20 <2 <4 <1 65 
9/2B/97 10:33 ST 13 2100 2.1 7.9 9 <0.1 1.2 0.5 <0.5 7 <6 <1 <10 20 <2 4.0 <1 13 704 
9/29/97 10:33 SF <1 <10 18 <2 <4 <1 48 

10/29/97 8:40 DT 1 2600 12 7.8 16 <0.1 1.6 0.5 28 <6 <1 <10 12 3 5 <1 66 
11/10/97 8:17 SF 5 45 <0.5 2 <10 74 19 27 <1 440 610 
11110/97 9:17 
11/10197 11:17 SF 5 20 <0.5 <1 <10 52 23 19 <1 290 440 
11110197 19:17 
11/10197 21:17 ST 29 1600 35 7.6 19 <0.1 3.2 1.1 <0.5 34 15 <1 <10 33 9 11 <1 130 460 
11/13/97 3:17 SF <1 <10 28 5 9 <1 100 
11113197 5:17 ST 14 450 130 7.4 7 0.5 3.4 1.6 <0.5 180 46 <1 13 54 33 11 <1 280 142 
11114197 7:17 SF <1 <10 25 19 8 <1 130 
11/19/97 8:46 DT 12 2600 5.1 8.1 24 0.4 1.2 0.4 <0.5 18 <6 <-1- <10 26 <2 <4 <1 76 1064 
11119/97 19.46 SF 20 <10 21 <2 5 <1 98 
11/26/97 9:39 ST 5 270 730 8.5 6 1.1 7.3 4.8 1100 910 3 53 180 230 38 <1 70 
11/26/97 10:39 SF <1 <10 11 <2 <4 <1 37 
11126/97 12:39 ST 16 500 90 7.4 7 0.20 3.1 1.3 <0.5 110 70 <1 <10 42 31 8 <1 180 134 
11126197 18:39 SF <1 <10 18 <2 <4 <1 50 
11127197 20:39 ST 30 2300 7 8.1 25 <0.1 O.BB 0.3 <0.5 17 12 4 <10 20 2 <4 <1 65 776 
11/30/97 5:00 SF 4 <10 16 <2 <4 <1 62 

12/6197 4:06 ST 5 110 250 8.1 2 0.3 2.4 2 <0.5 410 360 <1 12 42 43 15 <1 240 35 
12/6/97 5:06 SF <1 <10 13 9.0 <4 <1 ~ 

1216197 7:06 ST 5 160 170 7.7 3 0.2 2.0 a <0.5 250 200 <1 <10 43 34 9 <1 480 50 
12/6197 15:06 SF <1 <10 22 11 <4, <1 91-
1216/97 17:06 ST 8 370 84 7.7 5 0.2 1.8 .1, <0.5 120 110 <1 <10 38 24 7 <1 44-0 96 
12/7/97 7:06 SF <1 <10 17 <2 <4 <1 65 
1217/97 9:06 ST 34 1500 22 7.9 19 0.3 1.4 0.5 <0.5 27 13 <1 <10 19 5 4 <1 56 504 

12/10/97 3:06 SF <1 <10 13 <2 <4 <1 32 
113/98 3:18 ST 5 11 1.3 4.7 1.0 57 <1 <10 75 18 10 <1 180 256 
1/3/98 4:18 SF <1 <10 53 B 8 <1 110 
113198 6:18 ST 14 970 34 7.2 9 <0.5 2.8 0.8 <0.5 28 18 <1 <10 37 6 8 <1 84 288 
1/4/98 8:18 SF <1 <10 29 <2 5 <1 48 
1/4/96 10:18 ST 34 1800 15 7.9 14 0.2 1.3 0.40 <0.5 21 9 <1 <10 25 4 <4 <1 34 594 
117/98 4:18 SF <1 <10 22 <2 <4 <1 97 
1/9198 5:19 ST 5 18 <0.5 0.85 <0.2 <10 <10 25 <2 13 <1 83 870 
1/9196 6:19 SF <10 <10 23 <2 8.0 <1 440 
119/98 7:33 ST 13 570 100 7.6 4 <0.5 1.8 ,1, <0.5 170 36 <1 <10 40 29 8 <1 <10 164 

1/10198 12:09 SF <1 <10 20 8 l3 <1 <10 
1/10/98 14:09 ST 33 1900 6.6 8.1 15 <0.5 1.6 0 <0.5 10 8 <1 <10 120 14 29 <1 94 694 
1/13/98 6:09 SF <1 <10 18 <2 <4 <1 -'14-0 
1/20198 DT 24 2500 1.9 8.1 17 0.1 1.2 <0.2 <0.5 <6 <6 <1 <10 12 <2 <4 <1 <10 
1/21198 <1 <10 14 <2 <4 <1 <10 
2/14198 8:58 ST 5 500 85 7.4 8.4 <0.5 8.6 190 33 <1.00 12 38 22 7 <1.00 195 110 
2114/98 9:56 SF <1.00 2 18 2 4 <1.00 297 
2/14198 11:58 ST 7 210 75 7.6 4.4 <0.5 9.5 140 23 <1.00 8 33 19 9 <1.00 229 70 
2/14/98 23:58 SF <1.00 2 14 2 2 1.40 15 
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UPPER NEWPORT BAY WATERSHED· STORM ANO ORY WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb 

SADF01 2/19/98 

• 

2(19(98 
2/19/98 
2/20198 
2/20/98 
2121198 
2122/98 
2/22/98 
2122198 
2/23/98 
2123/98 
2/24/98 
3/25198 
3/25/98 
3/25/98 
3/28/98 
3/28/98 
3/29/98 
4/20/98 
4/21198 
11/8/98 
1118198 
11/8198 
1118/98 
11/9/98 

11/12/98 
2/4/99 
2/4199 
2/4/99 
2/6/99 
2/6/99 
2/8/99 
2/9/99 
2/9/S9 
2/S/99 

2/10/99 
2110199 
2/13/99 
3/15199 
3115199 
3115199 
3/15/99 
3/15/99 
3/19/99 
3/25/99 
3125199 
3/25/99 
3/26/99 
3/26/99 
3129/99 

T e # umhos NTU 

20:07 ST 
21:07 SF 
23:07 ST 

7:07 SF 
9:07 ST 

23:07 SF 
1:07 ST 

13:07 SF 
15:07 ST 
15:07 SF 
17:07 ST 
11:07 SF 
5:27 ST 

19:13 SF 
21:13 ST 
3:13 SF 
9:13 ST 

11:13 SF 
13:11 OT 
8:11 
2:41 ST 
3:41 SF 
5:41 ST 

23:41 SF 
1:41 ST 
1:41 SF 

19:13 ST 
20:13 SF 
22:13 ST 

0:13 SF 
2:13 ST 

18:13 SF 
17:00 ST 
17:45 SF 
20:00 
12:00 
14:00 
16:00 
8:32 
9:32 

11:32 
15:32 
17:32 
8:32 

12:02 
13:02 
15:02 
7:02 
9:02 

11:02 

ST 
SF 
ST 
SF 
ST 
SF 
s 
s 

ST 
SF 
ST 
SF 
ST 
SF 
ST 
SF 

5 

5 

20 

7 

13 

10 

8 

28 

14 

20 

5 

10 

37 

5 

14 

33 

4 

9 

38 

5 

3 

41 

5 

9 

38 

670 

390 

2400 

264 

2340 

1500 

3050 

835 

755 

2060 

1810 

560 

2360 

1050 

985 

2370 

780 

325 

1810 

595 

505 

1800 

75 

60 

11 

27 

18 

64 

78 

6.9 

10 

2.1 

80 

28 

6 

15 

24 

2 

28 

24 

2 

28 

92 

3 

26 

23 

4 

pH 

7.7 

7.6 

8.0 

7.8 

7.9 

7.1 

7.53 

8.26 

8.16 

8.10 

7.0 

7.5 

7.9 

7.9 

7.5 

8.1 

7.8 

7.7 

8.1 

7.5 

7.5 

8.2 

7.3 

7.6 

8.3 

N03 NHJ TKN P04 o-P04 TSS VSS Cd Cr Cu Pb 
m~ m~ m~ m~ m~ 

11.5 

6.2 

26.6 

8.4 

13.3 

4.4 

6.2 

26.1 

10.2 

19.9 

9.2 

11.0 

17.0 

16.7 

6.2 

18.9 

10.8 

11.4 

19.4 

9.2 

5.7 

16.4 

6.6 

6.9 

17.7 

<0.5 

<0.5 

0.5 

<0.5 

<0.5 

<0.5 

0.1 

<0.1 

<0.1 

<0.1 

1.7 

0.3 

0.2 

0.5 

0.3 

0.1 

0.3 

0.1 

<0.05 

0.8 

0.5 

<0.05 

0.7 

0.1 

0.1 

3.3 

1.5 

1.2 

1.4 

1.1 

2.1 

<1.0 

<1.0 

1.3 

<1.0 

12.2 

2.2 

1.3 

2.3 

1.4 

1.0 

2.6 

1.9 

0.9 

3.5 

4.2 

0.9 

3.6 

1.1 

0.6 

0.9 

14.1 

8.9 

9 

11.9 

<0.1 

0.9 

0.3 

<0.1 

4.6 

2.8 

0.3 

0.5 

0.6 

0.3 

0.8 

0.8 

0.3 

0.6 

1.2 

0.2 

0.7 

0.7 

0.2 

App.- ''-< 4.2 

542 

4 

3 

2 

500 

140 

14 

29 

52 

6 

120 

66 

<4 

130 

270 

05 

120 

52 

11 

<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 

21 <1.00 
<1.00 

<1 <1.00 
<1.00 

<1 <1.00 
<1.00 

240 3 
<1 

100 <1 
<1 

10 <1 
<1 

19 <1 
<1 

44 <1 
<1 

3 <1 
<1 

40 <1 
<1 

42 <1 
<1 

<1 <1 
<1 

46 1 
<1 

110 

2 <1 
<1 

14 1 
<1 

18 <1 
<1 

7 <1 
<1 

16 
3 
5 
2 
2 
2 
4 
2 
5 
2 
7 

2.10 
7 
3 
2 
3 
3 
2 

16 
<6 
<8 
<8 
<6 
<8 
<8 
<8 
<8 
<8 
<6 
<6 
<8 
<6 
<8 
<8 
<6 
<B 

10 
<8 

<8 
<8 
<6 
<8 
<8 
<8 
<8 
<8 

37 35 
15 5.20 
26 14 
11 <1.00 

19.0 3 
27 3 
23 13 
15 2 
23 7 

17 1 
26.0 19.0 

12 1 
42 26 
17 2 
36 4.90 
32 :! 
57 6 
15 3 

99 48 
24 4 

28 13 
18 4 
18 3 
13 <2 
23 6 
17 4 
23 12 
14 <2 
16 <2 
13 <2 
39 25 
17 <2 
31 15 
18 <2 
21 <2 
19 <2 
56 24 
27 <2 

21 <2 
17 <2 
59 21 
25 3 
36 15 
22 <2 
27 2 
16 <2 

NI Zn Hardness 

10 <1.00 145 
3 <1.00 31 
5 <1.00 57 
2 <1.00 19 
5 <1.00 44 
6 <1.00 23 
4 4.00 48 
2 •::.J.00 20 
6 <-MlO 49 
4 4.00 20.0 
6 <1.00 71 

2.00 <1.00 10 
7 <1.00 133 
3 <1.00 60 
5 <1.00 47 
5 <1.00 50 

5.70 <1.00 57 
9 <1.00 57 

21 <2 850 
13 <2 326 
7 <2 117 
4 <2 61 
<4 <2 64 
<4 <2 43 
<4 <2 117 
<4 <2 90 
6 <2 193 
4 <2 222 
B <2 28 
7 <2 29 
8 <2 223 
5 <2 81 
8 <2 108 
8 <2 53 
6 <2 64 
7 <2 64 
7 <2 299 
<4 <2 120 

<4 <2 33 
<4 <2 30 
10 <2 375 
7 <2 163 
4 <2 115 
<4 <2 49 
<4 <2 43 
<4 <2 30 

m /L 

176 

150 

850 

234 

298 

84 

100 

850 

512 

230 

245 

705 

600 

208 

868 

340 

308 

872 

220 

724 

195 

158 

666 

• 
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• • UPPER NEWPORT BAY WATERSHED - STORM AND ORV WEATHER MONITORING 

STATION DATE TIME SAMPLES EC Turb pH N03 NH3 TKN P04 O·P04 TSS VSS Cr Cu Pb NI Ag Zn 
T a # umhos NTU m IL m IL m /L m /L m IL m /L 

SADF01 4/6/99 13:07 ST 5 1050 62 7,5 11.9 1.1 7.4 0.5 110 50 <8 68 14 8 <2 384 372 
4/6/99 14:07 
4/6/99 16:07 ST 12 405 98 7.6 4.1 0.2 2.5 1.1 140 46 8 46 26 7 <2 185 168 
4fl/99 20:07 SF <1 <8 20 <2 <4 <2 54 
4n/99 22:07 ST 12 1430 13 8.3 13.8 <0.05 0.8 0.3 16 10 <1 <8 21 3 <4 <2 41 480 
4/8199 20:07 SF <1 <8 18 <2 <4 <2 30 
4/8199 22:07 ST 3 900 38 8.0 7.1 0.4 2.1 0.6 44 24 300 
4/9/99 2:07 
4(9/99 4:04 ST 17 1950 4 8.1 15.0 <0.05 1.1 0.5 6 4 <1 <8 17 <2 4 <2 35 730 

4/10/99 13:44 SF <1 <8 19 <2 5 <2 31 
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Appendix 4.3: 
Watershed Maps for Channels Monitored with Automatic Samplers 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

[!filJ RAIHGAGE 

@) SAMPUHC LOCATION 

I in. = op•. 3.4 miles 

AGUA CHINON WASH 

At Irvine Center Dr. and Pacifica 
Lat. 33-39-09 Long. 117-44-56 

F18 

ACWF18 

approx. 7.2 sq.mi. (18.7 sq.km.) 

Irvine, Lake Forest 

Lambert Reservoir Alert #217 

SANTIAGO CREEK / 

Appendix 4.3 

SANTIAGO CANYON RO 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

~ RAIHCAC[ 

(ID SA1oAPll~G LOCATIO~ 

1 in. :::: op:a. 3 . .!, m-ilu 

ALISO CREEK 

At Pacific Coast Highway 
Lat. 33.31.1 O Long 117-45-07 

J01 

ABJ01 

29.7 sq.mi. (76.9 sq.km.) 

El Toro, Laguna Beach.Laguna Hills. Laguna Niguel, Lake Forest 
Mission Viejo 

El Toro Alert #207, El Toro #176 

/ 

I 
/ 
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• 

( '1 

) 

• 

ANAHEIM BARBER CITY CHANNEL 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment : 

ar 

~ 

[ID] RAl~IGAG( 

@» SAMPLING/CAGING 

LOCATION 

1 in. :: opx. 2.2 miles 

Downstream U.S. Gov. Railroad Bridge at Rancho Road 
Lat. 33-45-16 Long. 118-02-04 

C03 

ABCC03 

14. 9 SQ. mi. (38.6 SQ. km.) 

Anaheim, Garden Grove, Huntington Beach. Stanton, Westminster 

Garden Grove Alert #1175, Garden Grove Fire Station #229 

#232 

Stevens A-71 Water-Stage Recorder with Nitrogen Bubbler and 
Mercury Manometer 

Alert Water Level Sensor and Rain Gage 

.... 
> 
< 

... .... 
0 z 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

~ RAINCACt 

® SAMPLING LOCATION 

1 in. = apx. 3.4 miles 

BARRANCA CHANNEL 

At Main St. 
Lat. 33-40-45 Long. 117-50-07 

F09 

BC2F09 

approx. 2.7 sq.mi. (7.0 sq.km.) 

Irvine, Santa Ana, Tustin 

Santa Ana Engineering Alert #219, Santa Ana #121 

SANTIAGO CREEK / 

Appendix 4.3 

0 
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) 
'·- _/ 

SANTIAGO CANYON RO 
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) 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

{!fill RAINGAG~ 

@ SAMPUHC LOCATION 

l ;,.,_ = oi:•. 3.4 milas 

BEE CANYON CHANNEL 

At Alton and Pacifica 
Lat. 33-39-22 Long. 117-45-22 

F17 

BEEF17 

11.2 sq.mi. (29.1 sq.km.} 

Irvine 

Lambert Reservoir Alert #217 

SAHHl,GO CREEK / 

SANTIAGO C/\NYOH RO 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

[fill RAlt~GAGE 

@) SAMPLING/CAGING 

LOCATION 

1 in. ;:; op~. 2.2 miles 

BOLSA CHICA CHANNEL 

At Bolsa Chica Road and Westminster Ave. 
Lat. 33-45-33 Long. 118-02-30 

CO2 

BCC02 

10.0 sq. mi. (26.0 sq. km.) 

Anaheim, Buena Park, Cypress, Garden Grove, Los Alamitos, Seal Beach. 

Stanton. Westminster 

Garden Grove Alert #1175, Garden Grove Fire Station #229 

#225 

Stevens A-71 Water-Stage Recorder with Float 
Alert Water Level Sensor 

-V'> .... l: 
3 u ... 
:;?; .... 
u Q) 

0 _, 
0 
0 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

!IID} RAINGAGE 

@) SAIA!>UNC LOCATION 

I in. = opx. 3. 4 miles 

BONITA CANYON CHANNEL 

At San Diego Creek Confluence 
Lat. 33-39-05 Long. 117-51-38 

F04 

BCF04 

approx. 5.0 sq.mi. (13.0 sq.km.) 

Irvine, Newport Beach 

San Diego Creek Alert #1125 

SANfol.CO CREEi<' / 

Appendix 4.3 
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Location : 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

COSTA MESA CHANNEL 

At Westcliff Drive 
Lat. 33-37-23 

G02 

CMCG02 

Long. 117-53-57 

approx. 1.0 sq.mi. (2.6 sq.km.) 

Costa Mesa, Newport Beach 

Santa Ana Delhi Alert #1111, Newport Harbor Master #88 

SANTIAGO CANYON RD 
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EAST GARDEN GROVE WINTERSBURG 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

lir 

At Gothard St. 
Lat. 33-42-58 

cos 

EGWCOS 

Long. 117-59-57 

20.8 sq. mi. (53.8 sq. km.} 

Anaheim, Fountain Valley, Garden Grove, Huntington Beach, Orange 
Santa Ana, Westminster 

Katella Yard Alert #223 

#217 

Stevens A-71 Water-Stage Recorder with Float 
Alert Water Level Sensor and Rain Gage 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

[Ifill l!A.INGAG[ 

®J SAMPLING LOCATION 

1 in. = apx. 3.4 miles 

HICKS CANYON WASH 

At Culver Blvd. 
Lat. 33-43·27 

F27 

HCWF27 

Long. 117-46-01 

approx. 7.5 sq.mi. (19.4 sq.km.) 

Irvine 

Lambert Reservoir Alert #217 

SANW,GO CREEK / 

Appendix 4.3 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Staion : 

Equipment: 

00 QAINCACE 

@ SA'-'PLIHC/CACINC LOCATION 

I in. = a~x. 2.2 mllo" 

LAGUNA CANYON CHANNEL 

At Woodland Ave. 
Lat. 33-33-18 Long 117--46-33 

102 

LCWI02 

8.3 sq.mi. (21.4 sq.km.) 

Laguna Beach 

Laguna Canyon Alert #1120 

#222 

Stevens A-71 Water-Stage Recorder with Float 
Alert Rain Gage and Water Level Sensor 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

ITfilJ RAINGAGE 

© SAUPUNC LOCATION 

1 in. = op•. 3.4 miles 

LANE CHANNEL 

At McCabe Way, upstream F08/FOS confluence 
Lat. 33-40-41 Long. 117-50-34 

FOB 

LANF08 

approx. 4.6 sq.mi. (11.9 sq.km.) 

Irvine, Santa Ana 

Santa Ana Engineering Alert #219, Santa Ana #121 

SANTIAGO CREEK / 

Appendix 4.3 

0 

_d_ __ 
SANTIAGO CANYON RD 

• 

0017761



• Location: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

@ R.I.INC.\C[ 

~ SAMPLING LOCATION 

1 en. = a-p:a: . .5.l mile.3 

• 

OSO CREEK 

At Crown Valley Parkway 
Lat. 33-33-29 Long 117--40.33 

OSOL03 

14.0 sq.mi. (36.2 sq.km.) 

Laguna Hills. Laguna Niguel, Mission Viejo 

Upper Oso Creek Alert #297, Trabuco Canyon #133 

#218 

Stevens A-71 Water-Stage Recorder with Float 
Alert Ralngage and Water level Sensor 

Appendix 4.3 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

OANA POINT 

HARBOR 

@I RAINGAGE 

g~) SAi.tPUNG LOCATION 

1 in. :; opx. 2.1 miles 

PRIMA DESHECHA CHANNEL 

At Calle Grande Vista 
Lat. 33-25-57 Long. 117-37-53 

M01 

POCM01 

7.0 sq.mi. (18.1 sq.km.) 

San Clemente, San Juan Capistrano 

San Juan Capistrano Alert #215 

Appendix 4. 3 
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r 
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0 

• 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

[!filj RAING.O.GE 

@ S.o.1,WLING LOCATION 

1 in. = op•. 3.4 mit~s 

RATILESNAKE CANYON WASH 

At Bryan Ave. 
Lat. 33-42-30 

F26 

RCWF26 

Long. 117-45-00 

approx. 3.5 sq.mi. (9.1 sq.km.) 

Irvine, Tustin 

Lambert Reservoir Alert #217 

SANTI/I.GO CREEK / 

Appendix 4.3 

SANTIAGO CA.I> r::.N RO 
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Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

!IID:J RAINGAG[ 

@ti SAMPLING/CAGING LOCATION 

1 in. = op~. 3.4 miles 

PETERS CANYON CHANNEL 

At Barranca Road 
Lat. 33-41-30 Long. 117-49-23 

F06 

BARSED 

45.2 sq.mi. {117.1 sq.km.) 

Irvine, Santa Ana 

Santa Ana Engineering Alert #219, Santa Ana #121 

#230 

Stevens A-71 Water-Stage Recorder with Float 
Alert Rain Gage and Water Level Float 

SAHIIA.CO CRE[K / 

Appendix 4.3 

0 

) 

SANTIAGO CANYON RO 

• 

0017765



• 

) 

• 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

ilru] RAINGA.GE 

@ SAMPLING/CAGING LOCATION 

1 in. = opx. :3, • .& mllu 

SAN DIEGO CREEK AT CAMPUS 

At Campus Dr. 
Lat. 33-39-20 

FOS 

S0MF05 

Long. 117-50-41 

111.0 sq.mi. (287.5 sq.km.) 

livine, Lake Forest, Orange, Santa Ana, Tustin 

Lambert Reservoir Alert #217 

#226 

Stevens A-71 Water-Stage Recorder with Nitrogen Bubbler 
and Mercury Manometer 

Alert Rain Gage and Water Level Sensor 

SANTIAGO CREEK / 

SA.NTIAGO CANYON RO 

Appendix 4.3 

0017766



Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

lifill RAINGAG£ 

~ SAIIPLING/GAGING LOCATICN 

1 In. = opx. 3.4 milu 

SAN DIEGO CREEK AT CULVER 

At Culver 
Lat. 33-40-54 

F05 

WYLSED 

Long. 117-48-31 

41.8 sq.mi. {108.3 sq.km.) 

Irvine, Lake Forest 

Lambert Reservoir Alert #217 

#231 

Stevens A-71 Water-Stage Recorder with Nitrogen Bubbler 
and Mercury Manometer 

SANTIAGO CREEK / 

SANTIAGO C4MON RO 

Appendix 4.3 

0 

• 
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0 

• 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

l@J RAlNCACE 

® SAMPLING LOCATION 

I in. = opx. l.4 miles 

SAND CANYON CHANNEL 

At Culver and University 
Lat. 33-39-30 Long. 117-49-40 

F15 

SCCF15 

approx. 9.6 sq.mi. (24.8 sq.km.) 

Irvine 

San Diego Creek Alert #1125 

SANTIAGO CANYON RD 

Appendix 4.3 

0017768



Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

~ RAINGAG( 

~ SAMPLING/GAGING LOCATION 

1 in. ~ opx. 3.4 miles 

SANTA ANA DELHI CHANNEL 

Upstream Irvine Ave. 
Lat. 33-39-36 Long. 117-52-50 

F01 

SADF01 

17.6 sq.mi. (45.6 sq.km.) 

Costa Mesa, Irvine, Newport Beach, Santa Ana 

Costa Mesa Alert #1150, Costa Mesa #165 

#220 

Stevens A-71 Water-Stage Recorder with Float 
Alert Rain Gage and Water Level Sensor 

SANTIAGO CREEK 

Appendix 4.3 

0 

SANTIAGO CA.HYON RO 

• 

0017769



u 

n 

Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

DANA POINT 

HARBOR 

[fill RAINCACE 

@) SAMPLING LOCATION 

1 in. ::: op•. 2. 1 miles 

SEGUNDA DESHECHA CANNEL 

At El Camino Real 
Lat. 33-25-58 Long. 117-37-51 

M02 

SDCM02 

8.9 sq.mi. (23.1 sq.km.) 

San Clemente 

San Juan Capistrano Alert #215 

Appendix 4.3 

0017770



Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

~ RAINGAG( 

@ SAMPLING LOCATION 

1 in. "' op•. :3.4 milu 

SERRANO CREEK 

At Alton and Murr1ands 
Lat. 33-39-00 Long. 117-42-21 

F19 

SERF19 

approx. 6.9 sq.mi. (17.9 sq.km.) 

Irvine, Lake Forest 

Lambert Reservoir Alert #217 

SANT!ACO CREEK / 

Appendix 4.3 

0 

SANTIAGO CANYON RD 

• 
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• Location: 

Channel: 

Storet Code : 

Watershed Area : 

Cities in Watershed : 

Raingage: 

Gaging Station : 

Equipment: 

lrfil] RAINGAGE 

1 in. ::: opx. 2.2 miles 

® • 

WESTMINSTER CHANNEL 

At Hazard Downstream Beach Blvd. 
Lat. 33-45-07 Long. 117-59-26 

C04 

WMCC04 

6.7 sq. mi. (17.3 sq. km.) 

Garden Grove, Westminster 

Garden Grove Alert #1175, Garden Grove Fire Station #229 

#207 

Stevens A-71 Water-Stage Recorder with Float 
Alert Water Level Sensor and Rain Gage 

,_ 
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~ 
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• 

Appendix 4.4: 
Harbor/Bay Monitoring Data 
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• 0 
NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 
Cr 

~19/L 

Cu 
µg/L 

Pb 
µg/L 

Ni 
µg/L 

Ag 
µg/L 

Zn 

µg/L 

LNBTUB 3/5/95 13:50 S 47000 3.5 8.0 1.10 0.17 0.71 0.32 68 32 <1 <10 5 <2 <40 <1 29 

j$}5/95i;HUiH!i)j3•S5fs·:·:·:ici:·u·u:H···n·::HmHHi\:H1H·:·:·:·:·:·:·:·:·_·:nnmH.HH:\LHHHHHHii.H1HJ:H)l/Li .. iHE!.Hi:W~1.i_j}_j'.«~P.)i:?:H4}.l.Hil:i.;'.i_:nmH:<4p .i!::i:.1H1H:!.LU.~$ .... m 
3/7/95 11:00 S 14000 5.5 7.9 4.00 0.24 1.10 0.91 14 10 <1 <10 6 <2 <40 <1 <10 

:311,ea:n:::ni:: ::::: :1;1 :osj:::SH1i221n:: · n:HH:: :n: · ::H ::: :: n:H::n:uH::·rn ·: ·: ·: · ::::1;n::::::::::n:H::::1:::::n:::n:::n:::n:::n::::::H:::11n:HH::::::::::::::;.;1::rnm::·~10:rn::::::~4::1:::rn:1:~2:1:::::::::s9J .: .Lrn::.:·1:rnn::.1.:.1.~:. Lrn 
3/9/95 10:00 S . 28000 1.3 8.0 . 3.40 0.41 0.96 0.61 29 13 <1 <10 7 <2 <40 <1 23 

f319/~/iii;H_i_!:HiHii10j05Hil$i:\iii20i_ii:ii.i.Hiiiil@iiHi!i:Hii\ii!ilijiii!Hiiii.:il:ilnifii!iliilii1iiiii.iiiiiliii!i!iiiiiiiiii!:1::Hiii:liWi1iiiiilH:i:i:.:.:.:.:.}1jii.i.i.i.·~~-(lj_j_ji:.:<20_Li.i.i!6~:i]ii.i!ii~pO!f:1:1i.i.i.,;ji._':::;:r:::20:::H:: 
4-DAV AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 >1 <2 >37 >0.56 21.6 

3/23/95 13:45 S 47000 1.1 8.1 3.10 0.35 0.68 0.58 56 23 <1 <10 5 <2 67 1.3 36 

)1~s(s$:i::;::1:::::H1%"$01:;:sn:i::20;·r;:;:r:;1~::::::·:·:i;·;:;·::;·;:;·:·1:r:·;·:::1:j:::n:::(1n:1:·1·:·r;·;H·r;·;·;·;::rn:·:·:::·r1·1·:·;·:·:·::::::::;:1:H;:;:;:; ... 1;:::::H:i!<10;:m:;:u;,:,1:m:rn::;14.:;H:.:;1:Hs5m::w:m~1H.:n::m:s(m3 
3/25/95 10:45 S 50000 1.1 8.1 1.60 0.19 0.20 0.21 66 21 <1 <10 <4 <2 <40 <1 <10 

)1gfi11~%UHHH::w101so:1::srn:H:1;9HHrnm::mu:rn:mrnrnn:,HH:Hrn·H:·:·;·:·:·;·;·;·::rn:::irnmmH:m::mn::::·:·:·::mH:mrn@m:;:;H:nrn:<1HH:H::::<10::;;:::HH-HrnrnnH<2:;:rnHHit4onrni:n~:1;:_1_;.:_;<1!);::H 
3/27/95 12:30 S 51000 1.0 8.1 1.10 0.21 0.82 0.37 58 22 <1 <10 6 <2 50 <1 25 

)g1;,~s:.l:rn;:;:;:::1:2:as::Hs;1::;n1:a:;:::;:::;1:1;:;::::::::H:;:H[H:[l[i[llirn:::n:11::1n::::H[liH![i[l::;:;:;w::;:;~;:n;:;1;:;nl!l!l!HlliHll::;:::::;:;::H::::HH::1<1:::;:;:;::1.,10:;n:H[![22;:;:;1rnm;$~::1~·m::1sot1!H::H!l11:J::1!1!1iil164H:1rn 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 13.7 >3 >35 <1 >36 

2/1/96 12:30 S 38000 1.7 8.1 2.20 0.10 2. 70 0.32 36 24 2 <5 7 <2 <2 <1 35 
.V.1'-~~.U.U:U:ill)2!35)Siji/i!1:8).:i·i!li:i!i;i;:f!tlfi)!i)l:tH:::r::·.-.·i·:·:·i·i!W1:!:li!:)]:l:!i::n1n:%HHH·i·:·:·i·i·i·i·:·:·:·;·:·1:::n::Uti;!i;i/:UHW<5']!{:ii!il1:iH:ili!iiW"Zilii:lili;i<.2:jHl/HH::<11:nrnrnHl!4:l{i: 
2/3/96 10:40 S 33000 1.2 8.2 2.70 0.10 2.00 0.35 41 12 <1 <5 <8 <2 <.20 <1 49 

:iw~s:::::n:HHl:lil'10j4$jj;j&j!)1!!ga:11H:lil!:]:HH!HH!i1H!HH!:!H1:rn::!i1!HH!·1m:::H:Hli!i![1H!Hi:!H:llf1H!H!HHl::i:n:H1!!HH!l:::::::1:::::n:::rn:1:1111:ot1Hnrn:::1·<Sn:uH.lf13!t1:1ii11HH·<2j]jlj[jjjj<20j[jj]jH!f<:1::11:::w:t11:::1:H 
2/5/96 12:20 S 40000 1.4 8. 1 1.10 0.14 0.96 0.23 57 18 <1 <5 5 <2 <2 4 14 

:~w~~::1::::.:.:n::::1:2i2s::1:sfinH22i1•rnnH!Ji1W1iliiil!liH!·Hiiim%i!li1ilil·l:f•1i!:!ilili:iiH1i:[[[!j:j·i:j[[·i:/1!:f:lil1iil•i:i:'·j:jij!;iHl:ii1il:!:!Hi1i!!jij[\:j«1j!j!j!j:j:j!<;5:ji!i!i::lt1jjjij:!:iili]<Zj1[!1iHH22jjljjj]1jjjj:1'2i:i!llliiii1:3jjjjjjj 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1.7 <5 5.3 <2 >7.3 <2 15.3 
2/20/96 11:45 S 27000 12.0 7.9 0.50 0.10 0.75 0.40 67 18 <1 <5 12 <2 5 <1 55 
1w~qi@·.·1·.·_·1·:·:·n:1·so···:s-·····21r······················1····················································································································>:ir-·········~:r-······--,;r··········-;.!z-··········:s············#r·········2a······ 
2/22/96 11:50 S 25000 5.3 8.0 4.00 0.13 0.70 0.58 34 14 <1 <5 <4 <2 <4 <1 35 

:212~,s~ri:1:::::H:::1:1•$S'.H·Slii!i!~2:iri:iH!liHi!itiltn::;::g:;ji/i!ii:H:•iim::ilii;!i!iiHHlH!HHli•HiiiHlirn::1:1:::·::::::n:::::::·::n::::ilil!H·:·:·n:::::::::i<1ji:;li!'i:j:..;$:j:j:j:i:ii2H:l:H!•i!j;j!:2/:i!iii!ili<8jjj!lni\"1iltiHliii!'14:;j;!:i 
2124iS6 · · · 9:30 ~,- · · 33000 1.4 ·8.1 2.1 o o.35 0.82 o.63 66 18 · <1 · <5 <8 <8 <8 <5 · · 52 

.f~+4l~.i.H!JH.Hi.iJl:35j;j'Sl)!Hft6;ij!/i!ili\iiiiii!!;!!H!i:ii!f:HiHn:::::::i:i:::i::iliilid!i:!·:,:,1n:ii!!i:i:[i!:1:i:1!1:H!iii!i:il;i!!i;i]!:•Hii1·:·:·:·::::::::i:i\i:ii-:1:j;j!(i!!Y!5[WiH:i;}3i:i!i'i:t:[;;i"Ziiil:\ii'!:<a:[lj:j[ji;i·~$j:i•i!i:i:24:iHHi 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 4 <2 >1.7 <5 42 
11/22/96 11:45 S 14000 9.2 7.9 5.4 0.53 1.20 0.77 37 7 0.2 5 6 3 <10 <0.1 16 

:,:~(22($pf!H!Hit1:45j/ji[$:HH@i!U:n:::::::HHHHHii!UHHHHHHnHHiii'H·:·rn·Hrn:}}HH:HHH:Hrnu:m:HHU::1·:·:·:·:·:·:1:·:::HUH:O~M!HH7H:U::rn1:~rnuncz::tHU!i<tt)jrn!r<i.iA::H@l22HHi 
11/24/96 10:20 S 21000 0.9 7.8 3.1 0.51 0.96 0.68 50 9 <0.1 6 9 <0.1 <10 <0.1 20 

M??%~!>.U.U.u.w.20::ns:nn,iewnrn::::n·)iit:::1UHHHu:::::n::·:Unt:::::·1·;·:·:numn:n1·i·J··n:·,n:rn::H:ii·i·:·:·,·,·i·,·:·:::y·:Hi¢P;1ttu:):i1:::·1·:rnn:a:t1?:::A:11::Hm~11t:H::n<op:Hrn·:1e:::w: 
11/26/96 10:35 S 29000 1.0 7.9 1.7 0.39 0.69 0.41 36 11 <0.1 13 8 <0.2 <10 <0.1 21 

F1.1i'M1;~$:.u. :rnu1-0:3s;~:~:s HH'.ii?'~!iili!HiWH:UiH/:HH/UHHHHHHHH: · 1 · :· i. H:U: HCH. i. i. Hl. :rn:::H. :iHH:H. i.:.:. i. 1. i. ! ·: · Wrni@-¢0,i1iH!l!Wi16 ~~:. rnH!i7HWH: i;! i'.~~m::HU:H1J3H/HHU<Pi1 ::m1:rn1:a::rn:1 
4·DAV AVERAGE (DEPTH INTEGRATED SAMPLES) <0.1 10.6 9.3 4.3 >4.3 <0.1 18.6 
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NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH NOJ NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

Cr 

µg/L 

Cu 

µg/L 

Pb 
µg/L 

NI 

~19/L 

Ag 

µg/L 
Zn 

~19/L 

LNBTUB 1/27/99 11:45 ST 33700 3.3 7.8 4.6 0.61 0.22 0.28 61 8 <1 <8 12 <2 4 <2 24 

• 

i11211e9;!nn:nrnn;fY.t::ns1-\[;!10U1HT·_:!·i:::.;_Ln:;·;uJH:;Lrn:n·:·:·:·:·rnnn.:rnu:.1rnn:?:.·;·:::·:::·:·:>)!H.:_:::::;::1:rn:1;:Ynn<1::::rnu:<e.:J::w%:YH:.:-=;w:>U:UHH:.F«2::w:;:q21?::i 
1/29/99 13:35 ST 42300 0.7 7.9 2.4 0.45 0.16 0.15 58 5 <1 <8 13 <2 8 <2 26 

JJ2W!Wj[[l:l::rn::1:::t:::::::u:sF![f[:ta][H:::Hl!lH:t1:]::::l:f:·::H1::Hl:1Hl11Hl[l[i[[[[[[H[!i!ilflHUHH:::::::wHt[li!Hl::::rn:%:1%tHH::H:HHW:::HHH!<1HHilHHl·<8[.H·liiii!ta::::u1::::g;,;2::iHH.l).~:.:n::rn:::i<!2\:.rn::::~.m.L:.: 

4/12/99 13:00 ST 30400 5.1 8.0 1.7 0.51 0.09 0.23 63 10 <1 <8 12 <2 11 <2 24 

[411$1®n:HHnHHH·n::unsi=:nu]~n!::H·:·:·:·:·:HHH:::·:·:·t·:·:·:·:11·:·rn·:·HHHH:lH::::H·:·Hl·:mn::1:rnH)rnHrn::rn:·:::H:::n::H::rn::::HH<1HUHHH+<f):[d;·n;@;in:IH?:Z:HH!!H~J1_H::U.1:i:<~.u.:::A~:.u.: 
4/14/99 13:00 ST 42800 1.1 8.0 1.7 0.49 <0.05 0.15 73 7 <1 <8 11 <2 15 <2 <10 
[ i4114[S9 H l: 1 H::: H [ :: :: :H: 1: 1 ! : flS F ·:!fl 20[; ! :: : . : ·:. ! . 1°:.: ·1 · H H l n Hf:: i ! W :if 1:: ! l fl.!.:.:.:.!.!! l ·1 ·if f: !! iii[::! l H l!: tl :1 [ ! l [. 1. l ·1 [ 1: l i ! =!: ! : :: ! ! : :: l ! l H l :: f j !ll l [ l H: ti!: l [if! [ [~ti: 1: lj: 11 l 1 :'= ~ li l d [l :l i1: 1 l: ! : l! !' l :j: !~ Z i: :1 l :: 1l l1l?:i ! [j H: H l i '<?. l .i. :; l: l _1_ Q!. l .i. l 
4/16/99 14:10 ST 49500 1.6 8.0 3.4 0.47 <0.05 0.12 150 14 <1 <1 11 <2 <4 <2 <10 

1~11~,~~:.r.r.:.r:'.!L1[l.1.Lf.:.nsi+:;j:[:20;[:[i[i['1':Hf[::l[H:ift::::r::::H:::::::::l::::::::::::::t::::::::::::·:f:Hr:::::::r::1:::[:[:::j:f::::::::::11::r;:;:1:.:.:.:.::Hf[![i!L::~~-L:::H1Lf<~j_LEJID:::::<~.H[iii!:!:14:i:i·i:[.f_,~~:.i.L1.f.".f~;~_l_[_ 
4-day average [dissolved metals] <1 <1 ~ <2 !I >8.3 I! <2 >10.6 

\ 
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• c~ • NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

Cr 
µg/L 

Cu 

~19/L 

Pb 

~19/L 

Ni Ag 
µg/L µg/L 

Zn 

i1g/L 

LNBRIN 12/1/94 12:00 1.1 <10 7.8 <2 <40 <0.3 38 

3/5/95 14:20 S 40000 3.7 8.1 1.2 0.17 0.61 0.28 62 22 <1 <10 13 <2 <40 <1 42 
:aJ5~5·····:·:······=·=·1;i::2:s···:·$·:·,·:·:14:•;•,•,•,•,•,•,•,•,•,•,•.•,•,•,•,•:•,•,•.•,•,•,•,•,•.•,•,•,•,•,•,•,•,•,•,•,•,•,•,•,•.•,•,•,•,•,•,•,•,•,•,•,•,•,•.•,•,•,•,•,•,•,•,•.•,•,•,•,•,•,•,;:;1····1·1·:·,f1p:····1·1·r·1r·i'''''''''jj;2'''i'''''''<f0''•'•'•'•::,::1:·:·········33=······ 

3/7/95 11:20 S 13000 6.1 7.9 3.5 0.23 1.2 0.92 12 <6 <1 <10 8 <2 <40 <1 <10 

;317195\tH!mHHrn:::11[,25\H\'Si\lHi\i1Z\\[:HH::1:::H1::t1:nnmmnHHUH1::t1mt1t\:::1::\'):\::::::H:\::mn1n:::m::n:::H\\\?H\\::n::nH::n:::E:::i\\H[:iM}\m:rni::fO:H\H:::H1i4\;\;\\m:),2\\\\\\H\\[,51\j\\\HH\\\<!1\\l:~:HH\:21l:\:iH 
3/9/95 10:30 S 28000 1.9 8.0 3.2 0.2 0.92 0.69 28 12 <1 <10 8 <2 <40 <1 23 

)/StSlilHHllrn:::mH10j35[:ms:::::]:)!)il!\H1lllil!lHl!lH:::n:::H::::::::::H:HH:nWH1!1H!Hililif!Hl:l!HHlHHll1HlHl:1HU:::::H:HHi:m:::::rnH:::::i·ji!iiii>tHrn:::::<fO,m:l:HH16:)jUm::<21lHllWi~40[::m:B:-c:1::irnm:'.A61il!li 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 >16 <2 >17 <1 36 
3/23/95 14:00 S 48000 0.6 8.1 2.3 0.19 0.68 0.57 50 24 <1 <10 6 <2 62 1.8 37 

.~!.~~,~~-... , ... , ....... ~1 • .P.$.L.:$.. .. L .. Jrt ....... U ...... 3 ...... LU ......... L.L .... L .. .L .. U ..... L .. L .. U ............ L .......... LL ....... \ ..... L .... \. .... U.J.sU ....... ·n.9 ... .. ) .... ~:U.L .... f~.L .. L ... .l$L ...... ,~(\..,, .. }\. ... . 
3/25/95 11:10 S 43000 1.8 8.1 2.9 0.24 0.25 0.38 46 18 <1 <10 5 <2 <40 <1 <10 

[3/25/9SiH:i;i!l:i'.l;'.1i1:j15[liFS!/i[1[ii11itl:i:i!l!!ili]i:lj):H::::il:!:iil:1ll;l!l:1:'.:i:!]i:iHlW]W;:::i1:rn:·:·:·:·H1·1:j:1:;11:i/!lH:::·i1:::11]l!1l1l'.:[:1:;j:i[!['.['.1i[i:::1:~1:iiiiii!rn~w:::::1[:[1;4[!t!i::1l[ili<?ii'.:lll[![M01[1l][1i1i$1rnt:1:1:::2Pt[i:l[ 
3/27/95 13:00 S 51000 1.0 8.1 1 0.25 0.81 0.37 59 22 <1 <10 10 <2 <40 <1 26 

~!?!IMH:rn1!HWU13i0$U[iS!!H:rn1a[wrnu:wnHHHl}[Wl!i!H·:·:·j·:·u:·H@UU'.HH·:·:·;·,·:n·:·,·m,UH1HHl·l·:·:·:"w1Hi!HHH:%iirnrn1rn:}1::'HHtW;;;1:o)lHj)!Hj[S~[!H!l!rn::s):uH:$41HH!i)~1YH!!llHSZmH: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 22 >2 >36 <1 34.3 

5/18/95 10:15 <1 <10 9 <2 <40 <1 <10 
10/31/95 9:50 <1 <10 11 <2 <40 <1 80 
2/1/96 12:55 S 31000 4.5 8.1 4 <0.1 1 0 49 30 <1 <5 5 <2 7 <1 21 
:Z1:11se::::::::':::::::::~3:oo:::::s:'::::::1i:':':::::::':':::::':':':':''':':':':':':':':':':':':':':::':':'::'':':':':'':'::::':::::':'::'''':'::':'::::':'::::'::·:::''':':':'::'::':'::::''.~~::::'::':~:'~5::''::':::M':':':':':''~~:::''':':':'a:':':':':':':'~:1:':':':':':'aa:':':': 
2/3/96 11:15 S 34000 0.9 8.2 3 <0.1 2 0 27 11 <1 <5 <2 <2 <20 <1 85 
:~i.a$~-:-•-•·•·•-:·•·:.:1.r::w:::::s::::::::~:):::::·:·:·:::·:::·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:::::::·:::·:·:·:·:::::::::::::::·:·:::·:·:·:::::::::::::·:·:::::·:·:·:·:·:·:::·:::::·:·:'.¢~:·:·:·:·:·:·ii:'s::::::·:·:'i;r:·:·:·:·:·:~t·:·:·:·:·;.:;20:·:·:·:·:·{1:·:·:·:·:::f:iid·:·:·: 
2/5/96 13:45 S 40000 0.6 8.1 2 <0.1 1 0 62 13 <1 <5 31 <2 <2 7 20 

!~!~(S§.U.i.!.LU.J~l~5:):$H_fl!:1f!,HH:i,:H:rnrn:rn::HHHHHHl:WHHHHHHU!:l:n!W:1:H:rn:1Hl!Utwwrn::·:·H1·:·:u:w:::·,·:1:::1\{1[H;lj:;1:j<5·:·j·:·:::H$/H:tnini<t~HHiHiHK4!iHlHUH<2l;:jjnf,:,2Z[!i[H 
4·DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 15 <2 >1 <2 31 
2/20/96 12:00 S 36000 2.2 8.0 <0.2 <0.1 1 0 62 18 1 <5 33 <2 8 <1 58 
-~~91.~i?..-.-::L-.i.·.RP,~/[SU u1~w::rn.xu1::rnr:U'l'!:i::U:i:i:::::?"(( .. ;"1":~:·i.1::· ·_·_·_·(:·i·_·:::::)':/("( ·.·.-_Lu:u-::·:·:·:·:·:'t'i<:i-:::·:··:/5'(:·;:_.)o\.:.:H:.;;2U·::::.:16:::iU:UH-i<(:.:.:::1F42[1!:l' 
2/22/96 12:10 S 24000 4.0 8.0 5 0 1 1 44 15 <1 <5 6 <2 <4 <1 31 
!;¥?;i/~~ULL.L :~ ~i1 ~!H :S:Hrnf i13!!}/:!W)UW uu1::Hwrw1:rntt@'.li1HH. iUii1H.: ·: ·:. :: : . ! ·i. 1. !H. m: :rn n:. j :! . : . nrn::rn nm HiHHWHH ::@(H1:lHlC ·: ·: "<5H. HlU:15 "j}:inH~2rn :\i!i)"'lhi=HiH:<1:nn :::Hi 8PWH: 
2/24/96 9:50 S 31000 1.8 8.1 2 0 1 1 66 20 <1 9 11 <8 <8 <5 35 

-~'?4JseHH.u:m,:::s,9M!$.:.:.:.,1R:.:.u.u.:.J.:=1=n:.:.:.u.:.unwnnn::1n:urnwt1:<·:·;·:1_:_1tn,:n::·;·:·1·<::.:n,H,_H::liHU:n:H<tHn:n:n: .. 'S:·1:m:pa1H1):::<2t:iIH_:19:;n:.:_L<t~u:m:A1t_,n 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 <5 19 <2 >8.3 <5 54 
4/25/96 10:45 <1 <5 9 <2 <2 <1 30 
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NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mgfL mgfL mgfl mg/L mgfl mgfL µg/L 

Cr 

µgfL 

Cu 

µg/L 

Pb 

~1gfL 

Ni 

µgfL 

Ag 
µg/L 

Zn 

µgfL 

LNBRIN 11nt96 11 :20 0.20 6 24 <0.1 4 <0.1 28 

• 

11/22/96 13:35 S 13000 9.4 7.9 5.7 0.42 1.20 0.74 37 9 <0.1 <3 <5 1 ·<10 <0.1 9 

)!11V&6!:!l::::H:::1:a:3~::)$;:::::::::10:::!::::1::g:::11:H::::i:::::::::::H::rn:::g::::;:,:g:::::::::::j:::1;::::;:::::::::,:::::::::::::::n:Jrn:::H:::::::::::H:::H:::::::o:20:::::::fi:e1:H::::::::::sd:::::j:::::: 1::::::::::::<i¢::::::!f<0;:1;:::::~:1:~1 ~~::::: 
11/24/96 10:45 S 20000 1.7 7.8 3.6 0.57 0.98 0.73 43 11 0.30 6 15 <0.1 <10 <0.1 25 

:1J12.111sa::::::::m~10H1s::H;s:::::::::1:s:::::::::;:::::::::>:tl:u::::::1::::::::::::1:::1;::[:[:::H!:::::,:;::rn::1:!::l:::::::::mu:::n:::::u::::nnn:H:::H.::H:::n::o:20:::::::H.s1:H:r::::11:w:::1:H:::no:$::J:m::<10:::1::::<o)'t:::1:t::1ai::::: 
11/26/96 10:50 S 28000 0.8 7.9 1.8 0.36 0.66 0.44 38 11 0.30 14 6 <0.2 <10 <0.1 29 

.lHg6.M~---.- ........ 1P..1?9. ..... $: ........ J.~ ..... :.:.:.:.:.:.:.:.:.: ... : ..................... -............. -..... -.-.-.-.- ... -.-........................................................... P.,.~P. ......... 1:~.----·······7;§ ___________ ~_!? ...... -..... ~!?. .... , .... '.5P.!.~---.-.... .iML,.,_, 
4-DAY AVERAGE {DEPTH INTEGRATED SAMPLES) 0.23 11.3 30.3 5.4 >5 <0.1 25.3 
4/17/97 11:35 0.10 3 8 0 <5 <0.1 18 
10/30/97 12:15 M <1 6 15 <2 <4 4 89 

· i~i:;;;;;;;;:;J;:;;;;;;;,;rnm,s:S :;;;;~~;:;,;J::,:;J;,;;,;;1;;,;,;,;;;;;,;,;,;;,,rn;;;:;:;;;rnm;;;;:;;,,,::rn,,,,::::::,m,,,;,;;;;;;;,;mm,;;;,:;;,;;:;:;;,;;,m:,;,;,;,;,,;;,;;,,,,,;,,,;,;;:,:,,i,,,, ;;,,;:, 1 rn,,::;;,:;;;;;;;; ,,,,;,;,;,;;~,,rnrn:• l~ ,,·,,, 
!f ~~!~:.,,m::;:;;,;~~,:'' ! ,:;;;~:;;:;;;,;,m;:;;;;;;:;,;,::,:,,rn;;;;,;;;,;,;,;;;,,:::m;;m._d,y .. ~ .... ' [dissolved; metals]'''''"'''j:. '"'"''~~''''·Ei3"'''~'"'"'"''~~;;,;·;:;:;•~;,:,m;:i~'''' 
11/4/98 11 :30 D 14 
1/25/99 15:50 ST 45100 0.8 8.0 1.7 0.45 0.09 0.12 73 6 <1 <8 17 <2 <4 <2 27 

.11.~ ~~ ~. L:.: .: . i. Li.:.:. L:.:.; _ :;;g.:. l. i, i1 !-1::. L lj: :rn l:! l i: l i l :: l i: H: :! :j: :: :: · r: ·: H::: ::: f: H::: ::: : l H::: ff t. t ·: · ! . f: ·: ·1 · r l :: [j: :: l::. l. r ! . l.:. f:: l: t::. l.:. t :j: l. l ! l H l i l ::: i l ~ 1 t: L:.: :: . L ~8: :: l i I !1: :: 17: ::: : [.:. :~2:: :: l: m. :~ 4[ .1. LL:.: :<2 ! l [1: t. l.: -~1? .: . : . : 
1/27/99 11 :00 ST 34600 3.4 7.8 5.0 1.23 0.21 0.28 60 11 <1 <8 17 <2 6 <2 38 

:ii?.ti.@:.:.:.:.::.:.:.:.:.:.·_·_·_~f.·.·.·.·.ff·.·_·:·.·.·.·_·_·_·.·.:.:.:.:.:.:.:.·:·:·:·:·:·.·_·_·_·:·.·:·.:.:.::·:·:·:·:··:·:·:·:··:·:·:·:·:·:·:·.·:·.·_·_·_·_·_·.·.·.·.·.·.·.·_·_·_·_·_·.~~---·.·.·_-y(J:nnwn:t.:.~t-.:_·_:_:_t.:.:.:.:.:.-if:.::.:.:~~:.:.:. 
1/29/99 13:20 ST 43600 0.7 7.9 2.7 0.63 0.16 0.18 54 8 <1 <8 21 <2 9 <2 32 

l~/29/991J1H:t:::::::::H:::n:H1SF:H::::1:W1Hf:[;f:::::::::1:H:::::::::::::1:1:::::1::,:::::::j!![!j[il[i[[![[[i!i!!!j!j!!![!Hl!l['[[!j:j[[[lil!l[![llllf!l![[fili;lt::::H[[!Hilif:[:![li<1j[[!!i!Hlil.;£1;j[j .lillEill1_ 17 ::1::o:2::::;1:::::1n:::::1:111::;..2:::::::H::so::::::: 
4-day average [dissolved metals] <1 <8 l1=1LlJ <2 >5 <2 30.3 

4/12/99 12:00 ST 35100 4.3 8.1 3.0 0.35 0.06 0.24 30 17 <1 <8 14 <2 12 <2 23 

.441Z'.~9_j_i_j_f.!.t.:.:.:.::::::::,sF::t:lf:::11::u::::::::::::::::::::::]tH::::H::·:::·:::·:·::1:::::::::1::::::::i!lHi[!l!lirn::::11:::::11:::::1:i::::::H:::H:nn::::11:1::·:n·::i:::P~1::1:::::::11:::a·;·:·1:::::13H!![ll[!::;;2:·:·:::::::11::!:[::l:H}2j!j[!l[i!l!21/:lf!!] 
4/14/99 11 :45 ST 40000 0.7 8.0 2.0 0.32 <0.05 0.19 65 7 <1 <8 14 <2 11 <2 20 

:~M4/99:rnm:unm::1iHHHHSF\m:n1$rnurn:rnrni::Hrnnnnmnn:mn:mrnnn:wn:rnmu!/: :mu:· :unn:n:· :· :· ( :· :· :· :ll° H:· :· :u:nn:wn:u ~1:m:uHn<amJnn14;;:11 bt1·%:1wH111:?n:HW~H>>1191:11H 
4/16/99 13.40 ST 49200 0.7 8.0 1.0 0.51 <0.05 0.15 150 14 <1 <8 20 <2 7 <2 17 

N~!?!.~§ ........................... &f. .... -.-.. ~~----··1·1·1·!.]_:_!.]_l_!_i_:j_:_tl.:J.:.t:.l.i.t:.:.Li.i4 .. ,iav ·avera9eLc,i1s·soived· meiaisi~_-_:.:.~-~-1:1:j_!_!_~_i_:~-i.LIBE3t:.:::.:.rcio1J.:.:~-:.:.:.: ... ~~----.-

0 
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• • NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

LNBHIR 12/1/95 12:10 50000 1.7 8.1 0.89 0.21 0.57 0.27 110 27 

Cr 

µg/L 

Cu Pb NJ Ag 

~19/L µg/L µg/L ~19/L 

Zn 

µg/L 

3/5/95 14:45 S 23000 68.0 8.1 4.20 0.23 0.94 0.96 91 17 <1 <10 7 <2 <40 <1 23 

,3f!;iJ!J5m::m:rnHH[·1·4;·~0·:·s::·:·:·io·;·:·1·:·:·1·:·:·:·:·.·i·1·i·1·:H·i·!·i·:·:·1·:·;·:·:·:·:·:·:·1·!·:·:·:::·:::·:rnH?:Wn·:·!·it:/l,!('}H!HH·:·:·:rn::::)oe(//H:<10W':H/P/l:til@3<Z.i.U.t}~O)_Uu.:~~.LL•.U4~:.:.:. 
3/7/95 12:40 S 13000 12.0 7.9 3.30 0.24 1.30 1.10 10 <6 <1 <10 7 <2 <40 <1 <10 

:3f7JS5j][l,l,!]t,Hl:!Hli2{4S::[['.Sj·,,:,:1ti,·,·::n::::;·r·:mHHlt'H!Hi:tHHt:::::·:n:::n:HH!Hl:j!i[,j,[Hrn::,H,,:[i,Hl:lHtHH!;t;t;H,:tHHtltHlHn::::H[l[t,![nti<f[,[,[:H/,i¢10::lt;!!l[j44rn?lH,i<!i[m::H:HM.t.t.t.t.:."'1::!",.t.l.Ml.:.L 
3/9/95 11:30 S 27000 7.3 8.0 6.10 0.26 1.10 0.80 42 19 <1 <10 <20 <2 <40 <1 14 

.~/9l95:,rnm::rnu:i1~$~J(:u1~!·:·i·i1;rnu::u:n•Hi·:·1·:·:·:·:H·,·:u,:rnHHm·:·:·:·:·Hrnuni,:,:un,:,Hnmnirnm:rnn::::1::1:n:mu:rnm,<1:;:rnHH<1omm,::<201:m:;f<zun.u.A1.U.U.U:':1UJUJ$t.U 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 >2 <2 >30.3 <1 26 

3/23/95 14:30 S 46000 2.1 8.1 2.80 0.25 0.80 0.64 51 23 <1 <10 <4 <2 61 <1 29 

:3/~3/9.*:Hllt!!:} 1¥3$ H! s:mw1:s ,:m:nmUL HHHYHHt,iULHH: :!!HUH.:.:: ::HWHF )l!JUiL H: : . HL nm. L H!: :n :u [ :: . jl;. UHHH!V .' .L :u: -·~;[!.HUM:}:. muoHHH'U. <140!:.:. L: ;1 ~1.u ) .. •.a$. :.rn 
3/25/95 11:40 S 42000 5.4 8.1 3.10 0.24 0.95 0.90 55 20 <1 <10 <4 <2 <40 <1 <10 

[::)(25/,95: ! t :t :] : :[Ht [l [t 1 A 5; ! : s: tH: • t 1:5fi H 1 ·ti! t [ t [: t t: t ! t Ht [[ :: , t t ;l •. [. [ t [ t ;1 [ tl ,! t • l Ht t: t: t :t: ! l Ht[!!·::.!!,! l ! .• H l l t ::. tl H l :: ! ! [Ht[! H [::Ht[, ;l i l! l[ l [ l :t ! : [ Hl !l :: ! ! • i! l [. <t :: l :: :: • ! ["' 1 O ! [ H l :l [l [ i¥.4 ti H[ ! W t;-,;z [i Hi::. f ;<t40[ :[ Ht ti .1 ;<! 1 [ .: • !: H! !l#:1.Q •. l. [ 
3/27/95 14:15 S 50000 4.5 8.0 1.50 0.25 0.86 0.49 69 25 <1 <10 <4 <2 <40 <1 22 

[3i'27($~jH[[t1rn1HHl4~2o:[[S:i[[i;jl4!!.Hli.HH·w::rnt:tttUttHU!!·:·:·:·:·:·::1·:\:urnH:.::1:HJt]Hi::)[:_:li]t{[jifljl;[H/1[i:1).;!•!1.Lii;1jHlH<11)11rnt:nHstHtHU:HifH:Ht •. j<40W.H:>.i:11:tH:WH)o[i.U 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.67 <19 >8 >2 <40 >0.36 42 

5/18/95 11 :30 52000 3.2 7.9 0.85 0.58 0.58 0.22 71 20 

10/31/95 9:30 49000 3.1 8.2 0.50 0.18 <0.50 <0.20 80 27 

2/1/96 14:00 S 20000 16.0 8.1 7.10 0.13 2.40 0.83 37 15 <1 <5 8 <2 <2 <1 13 

irv~rnm::.:.1:nHf 4~os,.:s:lnn1~:.rnwr·.·:·HH}.:rnrnmrnrn·.·.·.···:·:·:·.·1·:·:·r·.·i·:·.·rn·)·:·(:·Hrnr1:m.·i·.·.mwrnunrn:rnmrrnT<'(::·.:}<fi1.:nn::r:~rn·H.::cl(~.Hrn.:.:<M.:rnrn<:t.Urnu2~tHrn 
2/3/96 12:20 S 38000 2.3 8.3 2.00 <0.10 1.70 0.38 45 23 <1 <5 3 <2 <20 <1 23 

'2/W96[[[i[l[![l[l)l:i)M$l)lS1[l!lll1:a:::::·t.Htltl!H:1~!jljl:lH:t::H:::1:::mt:::1:::1::::H:·:y:t:UH[::1.n::1:,:n::1n::,::::::t]t;::::::1:::::::1:H·ll·lHHl·lnlH:-.1[tHlllHi;:i¢5jj![;j:n:::2:::1::H:rn:«2):)jjtj!j:<20::1::rn>~1::Hl]lB::24:[:::: 
2/5/96 13:45 S 39000 3.8 8.1 1.50 0.14 0.74 0.31 56 21 <1 <5 2 <2 11 <2 <10 

.,?(5196jjjj·i\:::n:H:t:rat;50j1j$jj:(j[114jjj[!Hrnn:HH!HiHW!ljl!1:lHtlH:::n:::n:::Hl:iiHHiH!ltHt:lHHi!ifH!l:HHH·H:ti:Hn:::t:tHn:::::HiHH:t1Hl:·H:::H::::~1:;w:::HHl(Pl!iHl:lH::s:::rn:rn,H<;?jjjjjjj;)j[l<4jlHj,[ljjjit;U:illllH:1StiHH 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 3.7 <2 <20 <2 22 
2/20/96 12:50 S 26000 130.0 8.0 4.60 0.35 1.30 1.30 190 32 <1 8 10 <2 10 3 61 

1!.?.9~!?: ............... 1.;Ui~ ... ,$ ....... 1.~·-'.··'····················.;._ .•. : ... ·.•.!.: ....... ! ....... • ... :.: ..... : ... : ........... :., ... i.: ..... :.:.: ......... , ... ,.,.i.·.·.·.'.: .......... ~t ...... ·.i.:.~: ............ t}. .... ,.·.i.·.t .......... ,.j.1, ....... ,., .. :'! ............. !}~ .. -.. . 
2/22/96 13:20 S 23000 4.6 8.1 4.50 0.11 0.74 0.64 43 13 <1 <5 <4 <2 <4 <1 16 

c2f22/,96]jlHt::H:J!H[t3;:25HjSjjjlj[11~[[[l!]j[l'['jlj]!t:!;][ljl:[[;!l]!il:lH:::·:l!l[·!!:Ht:l::r::t:W:!t·t·::1:1::·:iH1i:Ht:::·:·: :·:·r:·:::t::::ur::::::1n:::::,:·:·:H::1:<1H:::Hr:H<;5jt":·:t:t::<2lH:1:·:·:·<:rr:·:·r:::<aH::tm:H.;1 jlf i.ilii'31:jt]t!t 
2/24/96 10:20 S 34000 3.0 8.1 1.90 0.32 0.79 0.56 66 18 <1 <5 <8 <8 <8 <5 14 

:2124f$6it!tH.t:.:.i.\to)5_\_\$'\i \H1t3H!f!n:t:t.!H\HHlnHiHi•l::::::::!U'1!Hi'\:t:::,;,l':Ht:t!!n:::Ht,:H:::t1:n::::=::!H:Ht:\i\\!iHHl'l!i'!i!:l:\:tili::t::n::_:::<_1:\:::,ltd:;<5:j:j:\li:,2a:1H\:W:':~2:\.':!'l',~Po:::::.H:.:«~::H\.\.!\!~\l:\:. 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >2.7 >13 >0.7 >37 >1.3 39 
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NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr 

µg/L 

Cu 

119/L 

Pb 
µg/L 

Ni 
µgfl 

Ag 
µg/L feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

LNBHIR 4/25/96 11 :20 38000 2.4 8.4 1. 70 0.23 0.68 <0.20 86 11 
1117/96 11:45 32000 0.7 8.0 1.1 0.18 0.70 0.31 85 28 
11/22/96 14:05 S 8500 21.0 7.8 6.1 0.44 0.94 0.91 37 7 <0.1 <3 <5 2 <10 <0.1 16 
[111?2198H1J\J4((W. 1s::rn· 1$· 6WHH~: :n·wn. H:HW1!:. :·: :· :· Hrn· ( ! ( n1H~:1H1HHC!Wi!/HWi!:H :· ( :·1· ( :1H:· 1· Hi :· :·:T!"j°(j"i(l,2iWHHi .):6:[j ·1H· i>:;;s:rnHH:ow::uH:·MO!!HH!i W1f :UHW1 OHHH 
11/24/96 11 :05 S 24000 8.5 8.0 1.9 0.39 0.69 0.61 66 12 <0.1 7 <5 0 <10 <0.1 9 

f11/i4i9p),U:1:[U1) _-0sms: :H~,a@'HlUJWH: HHHWiHl l}Wi ::~ .1HHHH° :rn_i\1W1:(\H.UHWU:WL/tHHH!H ·.:@.nrut .1 :.:.l<~~tiH.:HHi~L\HH\).;9 rn.rn::o-4 .Hi\H::«~<J!i)}<Q'.{_[:::rn. S{!J 
11/26/96 11 :25 S 29000 2.5 8.0 1.4 0.25 0.67 0.42 79 16 <0.1 13 <5 <0.2 <10 <0.1 8 
[11/26/96(\"["j"\"!"i\t1;'.25"["S::·1:H:ie:::111:::::::::~:·1·i·::::::ni·1:1·:::111::1:n:·:·:::·:·:·::1::1:i::1::·:·r:·:·i·H::::1:::1::·:·:·:·1·:·:·:·H:::1:·:·:·:·:·::r:r::::::H<0[1r:·:·:::·te;j[\!;[[!i[1\S\i11[i[iiH-slP[i~[1[i1)311:1i1:!~1<0)!1liii[[:19:[:1:1 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.07 10.3 >2 >0.36 >4.3 <0.1 9.6 
4/17/97 12:45 47000 4.0 8.0 <0.8 <0.50 0.73 0.45 83 19 

10/30/97 12:45 M 50000 2.5 8.1 0 0 0.9 <0.2 84 15 

217/98 11:05 S 16000 75 7.9 5.3 <0.5 1.0 1.3 170 21 

217/98 11:05 S 9.8 47000 63 7.8 3.1 <0.5 0.7 0.6 190 28 
3/28/98 S 41800 10 8.0 0.9 <0.1 1.0 0.3 2.0 <1 <10 <10 <10 <10 <10 <10 <50 

.a12a/9&HlHH!:[:~::::1::::::H1::n~r1::w,1:::::lfil:lLi:::::H:H::::1:nn:titli!i:::H:n:11:i[i!::1:::i::::1:i:1:::lHl[l[il1[[!:H::w::::j:1::1:1:[j!fiiliHl]l!llfl!![[lf![fl!i![<t:::::1:1il<@ii[fjiiiiii1'~H:::!ilH:l<~i[lll:1i1:H<A:l:1j:!l!fi<~ii111:H!i!Z7!i![i[ 
3/28/98 S/F 19.7 <1 <8 j 13 I <2 <4 <2 19 

3/30/98 13:15 S 45700 3.0 8.1 1.3 0.3 1.0 0.3 13 7 
3T30/98i[!!)[[:[l:l:i1J:M5:j:Si[![!i;9,(J::1:~[i!![1[1[![![l[iH[i\;j1[:[i[i\i[j[il[i!i![![:[Hl!lHl!lH!'~H[:!n:i;[i[n~::[::il!l1[iH[i1i::::i=l:i!!~1::~::::::n::1:i:Hl;[:[:::H<1ijji[ij:!'[i<IIH::::::n:1~::i::i:[ifH<2i:liti[:[[[[<4[)1[:[i[i:1<.2[[1\1Hiil~1(J[jf[ 
3130/95 · · 13:15 StF 19.o · ...... · · · · · · · .. · · · · · · · .. · · · · · · · · · · · · ~1 · ·<8 .. ·1 14 1 · ~2 ~4 · · · -~2-- <10 · 
6/23/98 14:10 M 49200 5.8 7.6 <1.3 <0.05 <1.0 0.2 190 17 
11/4/98 12:10 D 18.6 49000 1.9 8.0 2.2 0.6 <0.05 0.18 100 18 
1/25/99 16:25 ST 46100 1.6 8.0 1.9 0.3 0.1 0.12 72 10 <1 <8 14 <2 <4 <2 54 
:1,~q/9~)~iHlH!~[j[1i[lil:Wi\j[[ $;+-[~[;[18jO[j[j![11Hi! [[ [[Hifij\j[1[[1iH11l)l[i[][fjl[l:l[[[i\[H:::Hi[i!i[[f n::f Hf !if :::1:1: if [[lHiilHf :1:1:H:1::::1: .i[j[[i\ilH [ilH[\iH:[1[·%: ::::::::::<s:H:J::: j4 ii!Hil [[!f [<i?[\i;[[[[ :: H<4 j[l[f if i[![ic;gf f [ii1H!f ~~llillf 
1/27/99 10:45 ST 31500 22.0 7.9 4.6 0.6 0.2 0.43 160 22 <1 <8 9 <2 6 <2 23 
jll2i'/99iff .!H[llH1i!Hif1Hl[l[HSF)\HJSA!![1\lH!l[l[lti!!li!rn!!l!ll!l!l!Hl[l!!fi!i!W)i[!j;[l[~[!l![!)[tlitrn::::l:l:t:!H:::::::::1:i:::f:t:i:i:[i[j:[i!lt~[!!l\:[\[!fitl!l!fj-:1j::::::i![1!.;8Hti[!i[H:l8[i\:1i\!)[1H<2ji;[l!!ilH!5\lHil[!]it!!~2![!Hlil!1El[il!H 
1/29/99 12:50 ST 39600 12.0 7.9 3.0 1.0 0.2 0.28 82 13 <1 14 19 6 11 <2 36 
jt(Z~{$9l1:Hi\HHH!Hrn~~OjSF[[\1[1~,7j[tH[[[[!llt1tH1!1!llH\!1H[i\!H:Wlli1ilH[l[["["["!"H1'H1"1HH"!H\!Hli[lt1:m·i·:·;·:·:·:·:·nH:·iH1\iH!"["i"t"i'[H:[j[[[!!\1<i1j\"\·[·:·r:<e::1:1EEL\:<l!i:\!\Hl!\%::H:f:l1:n<2:!!l!Hl\l,~10\j[\ 

4-day average (dissolved metals] <1 <8 ILJ!JJ <2 >4.0 <2 >9.0 
4/12/99 11:35 ST 26600 8.9 8.0 6.1 0.4 0.2 0.39 54 11 <1 <8 11 <2 12 <2 16 
:4r;t_~~tU.LLLU.\.UHH!$f\\U13\1%UHHHHHHHHHHHHHHH\\%1HHHH\:l)ti!HHH!l1HH.lHUH:·:·\·\·:·nH::·1·:·:·::HnrnHmHH\·%·:Hfl\[i<8:·(:b:jo\+Hli<~H\HliH)Yl@HHl(~i:nnrnJ~j!H)j 
4/14/99 11:20 ST 40800 1.0 8.0 2.0 <0.2 <0.05 0.17 66 5 <1 <8 11 <2 11 <2 13 
hW:41.~~j .UHUf HHVi:)fiSF[/204UH1HU%1f H:!1iHjlfH]:JiHH Hi: :rnlH ·r n ·rri "/f j\H"f i!Hi[HH! [f [! HH THlH!Hlnn.:.:.:.:.:. ~ ·::::/r }1HWl:H[i«Sj:j i" bn11'Udi. [" i<2jjjji[i[U1[1 i[\}lHH«2}ljj[ U[1J(ji 
4/16/99 12:30 ST 48200 1.7 8.0 0.9 0.5 <0.05 0.12 150 17 <1 <8 16 <2 7 <2 <10 

1mw~~-U)HHHHHHHUH&l\!J$,IH[}HfHfit!HH::1:rnu::rn:jHH!H!H!fi:·HH:HfHHHHHHH!HHHW:t:1:w:·1::uH:m:·i·i·:·:·!·:·f!\·rnur<.1!Wf:tii!:i<8U!f]zilf:::<gj[i[:j)lH<4[HHHi/i<~<iUH!!<10[Hj 
4-day average [dissolved metals] <1 <8 ~ <2 >7.3 <2 >7.6 

5/27/99 11:45 D 47200 1.8 8.1 <0.44 <0.2 <0.05 0.12 79 7 

0 
\ 

\'-._ .. ) 
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• "'-.._____...- • NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L iag/L µg/L ~19/L ~1g/L µg/L 

LNBHAR 3/5/95 15:15 s 32000 11.0 8.1 3.30 0.17 0.83 0.45 44 17 <1 <10 4 <2 <40 <1 18 

3/7/95 13:15 s 17000 6.0 8.0 3.00 0.20 1.20 0.94 22 11 <1 <10 <4 <2 <40 <1 <10 

3/9/95 12:15 S 39000 1.2 8.2 2.00 0.13 0.98 0.47 41 19 <1 <10 14 <2 <40 <1 20 

3/23/95 15:00 S 48000 1.8 8.1 2.30 0.15 0.87 0.56 63 23 <1 <10 <4 <2 57 <1 22 

3i25/95 12:00 S 50000 1.9 8.1 1.30 0.16 0.79 0.49 58 20 <1 <10 <4 <2 <40 <1 <10 

3/27/95 15:00 s 52000 3.5 8.1 0.75 0.30 0.82 0.47 69 26 <1 <10 <4 <2 <40 <1 21 

2/1/96 14:40 s 36000 4.9 8.1 2.60 <0.10 2.70 0.41 71 29 <1 <S 2 <2 2 <1 <10 

2/3/96 12:45 s 40000 1.4 8.3 1.40 <0.10 1.80 0.35 31 14 <1 <5 2 <2 <20 <1 45 

2/5/96 14:15 s 42000 1.5 8.2 0.90 <0.10 0.65 0.23 71 13 <1 <S <2 <2 <2 <2 <10 

2/20/96 13:30 s 39000 7.5 8.1 1.80 <0.10 0.75 0.39 68 20 <1 48 <2 <2 7 <1 28 

2/22/96 13:50 s 26000 5.2 8.1 3.80 0.18 0.72 0.62 35 8 <1 <S <4 <2 <4 <1 33 

2/24/96 10:50 S 40000 1.5 8.1 0.60 0.20 0.53 0.24 85 23 <1 5 <8 <8 <8 <5 18 

11/22/96 14:30 S 15000 11.0 7.9 4.4 0.47 1.00 0.78 33 6 <0.1 <3 <5 0.4 <10 <0.1 7 
11/24/96 11 :25 s 25000 1.3 8.0 1.7 0.31 0.61 0.53 79 20 <0.1 8 <5 <0.1 <10 <0.1 8 
11/26/96 12:05 s 30000 1.4 8.0 0.9 0.19 <0.50 0.33 59 14 <0.1 13 <5 <0.2 <10 <0.1 8 
2nt98 11 :45 M 17000 22.0 7.8 4.4 <0.5 0.75 62 16 

Appendix 4.4 
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NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

Cr 

µgll 
Cu 

~,gfL 
Pb 

µgfl 
Ni 

µgfL 
Ag 

µg/L 
Zn 

µg(L 

UNBJAM 12/1/94 10:25 44000 2.7 7.9 6.00 0.44 0.93 0.38 83 28 

3/5/95 11 :55 S 390 680.0 7.4 7.20 0.26 3.30 5.30 1300 180 2 40 36 8 <40 <1 160 

l3/5/S5H:::f:::::::::::J2~00;SHi:;:;i·:ii:1:·:·:·;::::Hm::::::ii;l\:t::,:::::::::::H::;::i1::H:i:::1:rn:1::::i::1:::::::i:::::H::::H:::::::::::::::n::i::::::::n::::HmH3:HHW:il1!4~[U!]:H[::~9H[H:::::::1s:[1::.u.:~.o:.:.:.:.:.::.::1:::n.:.:.1;~q:.:.: 
3/23/95 12:00 S 510 190.0 7.8 6.10 0.25 2.40 5.90 1500 150 3 53 46 32 <40 2.3 220 

w23;9s1:((: ·r'1·1)2~-0~rs1·: ·1·: ·:':f /:' · ·t·t··· ::·/:···1·:·(1i·H:Y ··:· ·(::·1 · ('{ · :'. :wrnrn:i ·:::·H·:u:n:u : ·:HHrn:·:1:·:·:·:·: ·:n·4·: ·:·<: :2s:m:rnrns2:nu:rn:4srn ·irn:<1ou.u: 2.(JU.1\qU.: 
3/25/95 8:45 S 30000 6.6 7.6 11.00 0.23 1.10 1.20 65 14 <1 <10 <4 <2 <40 <1 <10 

/312SJ9S\i!ml;Hi!rn::a;:so:si.:::nn1t\.ii@l.l.:.:::tHLHHHH\\i1t\HH\\1t·:·:H:\:lHH<\tH.:H.1.iH:Hl.:3.l.H\\llUl.il\.\.\\\H.l.HH:.H:t:.1.:1Hli\.\\'dHH:.HH:::;10H:.:.:.li\6\U\Hil\i.'%!&:.iH:\:.\\i•49 .. \.l\\.?1LLlH1ll.\5~_:.\:. 
3/27/95 10:00 S 35000 6.6 8.0 14.00 0.26 0.85 0.89 49 18 <1 <10 <4 <2 <40 <1 16 

·31211ss:1:i:@Hm111:r.es:s·:·i·:·i·i·rn·:·:uw~wrnn·1·:·:w:::::j·iwi:1n·:·:·:·:·:·i·i·:n·::nH>rnmH::rn:1:~::iw::nrm~H::rn::n:uHn<tUWm<:1;0:::rnrn,t;4uHni!W·%H:rn:<4PH.U+·xr.r.:.:.:r-wLt: 
4-0AY AVERAGE (DEPTH INTEGRATED SAMPLES) >1 >10 >23 16 <40 >0.86 67 

5/18/95 12:15 45000 10.0 7.8 4.40 0.74 0.95 0.48 53 17 

6/15/95 11:15 44000 19.0 7.7 3.10 0.37 0.96 0.52 110 33 

7/28/95 10:45 44000 7.8 8.2 1.60 0.26 0.59 0.39 85 29 
8/31/95 11 :25 44000 4.5 8.6 1.00 0.55 0.66 0.21 67 35 
9/21/95 11:00 26000 10.0 8.2 15.00 0.17 1.40 0.54 56 23 
10131195 11:30 41000 5.2 8.1 10.00 a.so o.86 0.44 ss 31 
11 /16/95 11 :00 40000 4.0 8.1 9.30 0.53 1.00 0.52 180 32 
12/7/95 11 :00 38000 4.7 8.0 14.00 0.31 0.98 0.42 130 38 
1/4/96 12:00 41000 3.0 8.0 5.10 0.18 1.00 0.36 77 19 

2/1/96 10:00 S 870 · 140.0 7.8 15.00 1.00 2.20 2.00 110 22 <1 5 · 9 4 8 5 37 
j~1.196\jH\\i\li:\:\il\\1\IHJSjSj:\:jili\::l:\\\l\\ll:Hrn::inn:::::in:)\n::u::::iH:::rn:::::n::H:\:{:\:)j:j:j:j;jlj:::;:::::::::1:l:/;jl1;j;j;j:\lHnlH\\j\j)1\j\j\j:jj\jj\12:PHlll\l1~0:HHY::4Ui\jjj\jlj13j\j\\llHH\6\jlll:lH(\34;jjj\j 
2/3/96 8:45 S 18000 14.0 7.9 11.00 0.38 2.30 0.86 50 19 <1 <5 <2 <2 <20 <1 35 
jp31a1>w::m:::t::1:t[EV5~j$jfi_f:::::~::.:.:.1n:1:Hrn:1:::1::::H::.u::::1::.:1:n:::Hl:!iH1!!Hn:Hf!:ifH:::::1:1:H:i;i;l\::::::_:i\.:.:.\lj\jij;jijn::1m:]:HHl.l_;c1::::n.u.1~:!l!l.l.li\.9~.::::::\:!::~w:\i;!l.\.~2(f.H!.i:l:1.:H.'.!l:}.~~-l.!lj 
2/5/96 10:30 S 21000 14.0 7.8 21.00 0.18 1.20 0.85 55 13 1 <5 180 <2 4 <2 <10 
·ww$a··················to~~li·s··········~·······························································=·=·······································································-;H···········<s···········tr············w···········a·············@i······:·.··1t :·:·:· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1.3 >6.0 63 >8.3 >7.0 >2.7 28 
2/20/96 9:30 S 330 530.0 6.7 10.00 0.45 2.90 3.80 690 94 2 27 29 19 16 16 140 

j~20J96H!HHHHUH:9:@5;jS\1HHHH61H<HtHlHH1HiHmHH1HUHHl:)HH<nuu:::nni:::@HHWHHHJH:HUHH!HWHHH!H:HWHHHH:%H?HH;}3\njHU!!El5!/WH!/46/jm/42H!HHH!\30j1\HHH\480J. 
2/22/96 11:10 S 3000 70.0 7.7 7.40 0.19 1.20 1.20 40 11 6 <5 6 3 <4 <1 35 
j2J22JS6HH!H1!1:U:11~15;:s::tHi!Hi1Hj;j;j;j·j;j;jijl;]j;j;j;[jj:\Hl!iii1l!!\ij:·:·:·;\ili\;j;ji\ii:11l:lili1ili!r):/i\ij;j:Jijlj;/n:H:::!\\jlW:::111:11n::1}n{n::i-c1j)jjjiJ:;\}!5jfjijj/jrn's:rn:Hl1lj!j!2i!\:1:1:1::111;;41:1rnH:n<tj!jjjjjjjj3Qjjjjj_ 
2/24/96 12:20 S 21000 7.7 7.8 14.00 0.35 0.97 0.84 42 14 <1 <5 <8 <8 <8 <5 22 

jp24/96\:nurn:::HW¢25\SH:1HlH:itHlHWHHHHWH[UiHH:i\HHH1::1~iilY:1·1·:·1·:·11il[Hl\1llH\ij\\Hrn:iHiHll\lH1\\HH\:H:1H\1!\i·;:i:;:;:.?HHi~1;:rn:::u}sj;i\H\H<8\HH\H\1[<?\j\:j\ij\jlj<$j\j/H1Hot$jtj\!jj\jL4f::Hl 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >2.0 >11.0 >23.3 >16.0 >14.0 >10.0 188 
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• • NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/l mgll 119/L 119/L 11g/L µg/L µg/L µg/L µg/L 

UNBJAM 5/31/96 9:00 36000 5.1 8.3 6.50 0.16 0.85 0.48 90 29 
7/30/96 10:57 36000 2.1 8.0 <0.2 0.26 0.67 0.47 96 28 
8/29/96 10:45 34000 3.1 8.0 1.6 0.35 0.96 0.62 76 40 
9/26/96 8:35 33000 3.3 7.9 2.0 0.45 0.88 0.35 88 23 
1117/96 9:35 19000 14.0 7.8 13.0 1.80 2.20 1.50 53 16 
11122195 9:35 s 550 200.0 8.o 8·.8 o.62 1.10 2.so 200 11 o.8 <3 7 3 <10 <0.1 30 

!1jfl22l96i!;!:g~w·i·:it~s\s:·::::X.!f:·:·:·:·:·:·:·:·i·:·w::HlU':·=·:·:·:·:·1·:·:·:·:·:·:·n:':':°:Hi:·:nHH[;;i.iJiii!iliWH;[HWrnl::::nn::::rn:0;1:::urnw.-;:3H:H:la![l:!}HHitHliHH>,;1():_l_[_[_.::0,1:WWL2!5:.LLl 
11/24/96 8:20 S 11000 17.0 7.9 12.0 0.59 1.60 1.20 39 9 <0.1 6 5 0.6 <10 <O. 1 11 
'lt'24ma,-,.,.,., .. -.,:a:!2!)-·-$·········$:·················: ... : ... : ........... -..... -.-.-.·-·:·:·······:···:···:·············:·:···'···:·:·:···:···:·····:···:·······:·:·:·:···=·=~:g-,.,_,_,_,_,9,.,.,.,.,.,.,e,-,_,_,_,_,,:-~:·:·:-,,,., .... 1q=-·····-~O·t·········1~··:·:· 
11/26/96 8:50 S 19000 12.0 7.7 19.0 0.59 1.10 0.96 54 14 <0.1 15 <5 <0.2 <10 <0.1 10 
l 1i t q(ii"Sa: ! H l ! !Hi l i H HPii:) i U ~t [ [[ l: 1~~. l fi l H Hill H 1 ! ! H ii l :l [j 1 Hill!: l l l i! H l l 1 [; [ [[ :: 1 i; 1 l 1 H 1 l 1 ll 1 l ! H ! l 1 H ! [ [ l. H: ! 1 H.: ! H ! ; l i: l l 1 H l [j [[ l l l l l l !: ! l ! [; l l: l ! 1? l i [j l Hi O ,3! [; l l l :; i ! i 15 [ rn ;j l H 1; Pl H: ! 1 Hl [: 0;7j l ;: ~ ! ~ :~i < 1 P iW. l ~j<Qli1. l. LL!-'~ 4.Hl m 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) 0.43 >8 10.3 1.9 <10 <0.1 22.3 
3/13/97 9:05 41000 3.6 8.3 7.9 <0.5 1.20 0.47 130 39 
4/17/97 8:45 31000 4.8 7.9 22.0 0.53 1.40 0.69 67 20 
5/22/97 10:30 40000 13.0 7.9 5.5 0.59 1.10 0.69 98 18 
6/12/97 14:05 36000 7.4 8.3 8.3 <0.1 0.90 0.60 61 13 
7/10/97 13:25 M 44000 3 8.3 3 0 0.5 <0.2 140 75 
8/14/97 14:00 M 37000 5 8.2 6.0 <0.5 1.5 0.8 66 20 
10/30/97 9:45 M 38000 6 8.0 8 0 1.1 0.6 85 21 
11/21/97 13:00 M 23000 10 7.7 10 0.90 1.6 0.7 180 72 
12/6/97 9:50 S 290 2500 B.4 5 1 9.0 15.0 3000 270 10 180 110 67 · 100 <1 560 
12/6/97 9:50 S/F <1 <10 5 <2 <4 <1 33 

1W2/ISJ97[l[iii!!iliH!lii9f50HiS!j[jj:Jl9·jj[jii[[;lH!l:f!l:!::[1:!iliHli!Hi!lH:!:l:lilH!i:·:::·:·rn:::[![j[i[[[[::::=i:!::r1i::li[;[:j!j[j[[[:'lHillH!i!HiH:ij!j[j![[j;j12H!ll:!iH220:!:!:l]H1!10!HifW[!7Tl::::::;1:11w:::::HH<i:::H:l:Ft10[f:H 
12/6/97 9:50 S/F 7.9 <1 <10 <4 <2 4.0 <1 53 
12/10/97 7:25 S 19000 15 7.8 13 0.4 0.7 0.7 44 16 <1 <4 24 3 7 <1 23 
12/10/97 7:25 S/F <1 <4 15 <2 5 <1 <10 

j11!r1-0i"S7i:~::::::::llllZPM}[:jS;if!;!2j6;H!j[!Wil!l!i!HiilHllllHH!l!HlH:l:·:H·:·H:Hi:lHi!iHl::Hill!iH!:1!H!:Hl!lill!l!:l:::::::1i:[ijjj[j[j;Hj!jH!::::t::::::i<1ljl!1::::::j<!4[[ji'j[jlli1[q[j[!i!H:[;[?il2j[[:H:il:j!5[j:lli:H!lll<tW:H:::~{16jl!li: 
12/10/97 7:25 S/F 2.6 <1 <4 15 <2 5 <1 48 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >4 >73.3 >41.7 >25.7 >38.4 <1 >259 
1/21/98 8:30 M 17000 10 7.9 19 <0.5 1.3 0.5 28 10 
2nl98 8:50 M 590 100 7.8 9.7 <0.5 1.6 1.7 86 15 
3/26/98 9:50 S 1100 78 7.7 104.7 0.6 1.1 1.2 29 5 

:ru26JsB:lHlif!f!;lfllil!l!!il}]lts:r:Hl2;s;:11:::::J:::::t:.:::;::;::ffjf::::r:=t:::::1r:rt:tH:n:;f:l:i:!:!=::::1r::::i::=:r:::r:::qr:r:r:::;:!l:!:l!!H:f:!Il::::r:r:::n:=:t:tri<1J:1:ri:Hrlef:l;!!!r':l:t11:l::=::::1iiai:::H:ltHf:lrH:J:Hi!!if!.;2t:::1:t::1A&l:iJ!; 3/i6/98 . . 9:50 S/F 2.6 . . . . . . . . . . . . . . .... <1 . <8 I 5 I <2 . <4 <2. . ·12 . 

3/28/98 10:30 S 1140 320 7.6 7.5 0.3 1.7 0.9 367 21 <10 26 <10 11 17 <10 146 
. ~;~:;::: !:::~::::::::i~g;;g: s~~ :ft:l!::::~ ![ff:::· i ·:·: ·::i · :·r: ·:·i. i·r~. :·:. :·r:·:·]· [:~~[;i!][[l[!l'i::·:ii~:" l'n ·:·:·:·:·: ·: ·: · :·: · :· r~·~:i ·[::;: ·:~: ·:.: ·: · 11 · ::i:: ·:·:· ~!;·:·:j:: lii~!ll:!!!~l\[[1[ !2:::·:·:·:· :~~ [[l:~!\[\!l~lllrn:;[[i,zl:ll:l 
3/30/96 9:45 S 30400 3.4 8.0 4.4 0.2 1.0 0.6 4 2 
i~/?P/9.8 l!~:ti:1!::!:[:!!9..45 :HS:[:: li 3loill::f!H:l:HllWnu::::H[[ [:[::':~;:;:;:[;j:[:::1:H:i ::l:[!!;!:[;i[i::11 :ili:[;:[i::::H::::i · :[:j:[r[:::. :::[:[; [:j: li!l!:llf!H~1 O]:l:j:jH:!10[[' [cii3f 10 ):'!<1 O;Htinl ..;10;HHH#i1[0:Hrnm~~O[!jl 
3/30/96 9:45 S/F 3.6 <1 <8 11 <2 <4 <2 <10 

4-day average [dissolved metals) <1 <8 >7.3 <2 <4 <2 >7.6 
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NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L 119/L µg/L µg/L µg/L µg/L 

UNBJAM 4/21/98 9:55 M 18100 4.6 8.3 37 0.3 1.3 0.3 10 7 
6/23/98 11:10 M 41800 7.6 8.0 4.0 <0.05 2.0 0.6 160 42 
7/16/98 11:30 D 4.0 
8/13/98 10:00 D 1.6 39000 18.0 7.7 4.0 <1 0.36 0.428 120 16 
10/15/98 9:30 D 30900 8.2 7 .6 11.3 1.20 0.38 0.490 31 8 
11/4/96 9:30 D 13.3 41800 6.5 7.8 5.2 1.08 0.22 0.398 170 38 
12/15/98 9:15 D 15.1 35700 5.6 7.8 7.4 0.72 0.29 0.306 78 16 
1n/99 9:20 D 14.3 41200 7.5 7.9 11.0 0.77 0.20 0.153 74 10 
1125/99 12:25 ST 7700 75.0 7.9 15.1 1.44 0.42 1.070 120 20 <1 <8 7 <2 5 <2 21 

i1/25/99:::HHH::;HlH\UHHHSP:::::1M:rnmH:n::mrn::HU\1:!)\HH:H:llllH\ljjj\jj!l\ilH::HHHH::1Hl:HHllHlll]l:llHlH:Hllln:lH:Wnnrn:::::nn:<1jljjj)!lll::<8:jj!]l:!:!:5fj::::JH:::~2:rn:::]::::A:::::::Hl:J:<2:::::::u::t1:::::] 
1/27/99 13:30 ST 4590 25.0 7.7 8.9 1.08 0.31 1.040 78 40 <1 <6 5 2 5 <2 18 

:~1~11~~.H\il\:::::.:.:.1.L:.rn:s1r11:::14111H1i:::.HH:irn::j:n::nnnnnnn:H:n:1nnnnHnnn::::n::H:::H::::1:::H:::H::::::.11::u:n:i1:::1:1::!::::=:n1:::::<1:1:1:1::H1:<~:H:=:1::H:3:1::::::::::<2:::l:H:::1::6-::.1.H:n.:g:.:_;_:::n11;~:.:::: 
1/29/99 10:23 ST 18300 16.0 7.9 11.6 0.75 0.28 0.551 54 8 <1 <8 6 <2 5 <2 12 

.vg~/~~-·-··········:_1_~@~_$fLU!3.ALU.U.LLU.LU.U.U.·.·.-.LLf.LU.:.·.·.·.-.L;_LU.U.LLU .. .U.LU.i.LU.:.·.u.u.u.u.Lu.·.:.LL~L.1.U.L<~.uEE1.L~t.U.LL!.ir.U.U.L!~i.L!.LL..1.1 .. ..f. 
4-day average [dissolved metals] <1 <8 !i=uJ <2 5 <2 14.7 

3/3/99 9:00 D 16.4 38500 5.9 8.0 11.9 0.52 0.29 0.184 73 10 
4/12/99 10:45 ST 8760 45.0 7.9 13.7 0.78 0.36 1.010 70 15 <1 <8 6 <2 8 <2 <10 
_41,12/~e_:f:.f.Hf.l!l.f.Li!!}lS~H:=:13;1:!i!:i[:,!!\Hlfl!1l!\:j!jjj_j:\n:i[H:'\[j![[H\!j!j!j:j]/!j[f:!!iH;HH!:!i!:i\H!i!Hff:H.fl:j:j:/'i'i!::H1:.Hi[:j:j;/:i:[:[![:[lM:]:i!/j/d:<1e:1:!:!:::_':6::!j:J:jjj!i¢2jj:[ij:/:[:[i!l:[:H[:[lj\\<2i:l.!i[!l:it2:.:.n 
4/14/99 8:35 ST 25800 11.0 7.8 9.3 0.73 0.27 0.535 55 9 <1 <8 7 <2 10 <2 <10 
.1/~4JQ~_tii)j~f1::::1:l[l:l::[!;[[$fjjjj[14\1;H[j[/lj:\HlllHH:f!:j\j[l]ji[:j\jj/jj![\j\:l[l::!f:.:ll!:Wlilil!iW:.:i:li!i!ll[[jljlj:jlj:i[jjj[j.j![!H:Hf:!f!HHlH1'1H[lj[<1[jj/[j!:/jl;<:8:!jj:!!''':'8!!::=tlY¢2j[jjj!j!jj!j10j!fjf![jf;j~jj[[!Hf:j\2aJu 
4/16/99 10:05 ST 28900 7.2 8.0 22.4 0.74 0.15 0.428 93 13 <1 <8 14 <2 7 <2 12 
:w1.W~$.:.:::.;::.:.:.:::::.:.:::.:§F.::::·1~:~:::::·:·:·:·:·:·:::::·:·:·:·:·:·:·1·:·:::::·:·:·:·:,:r:·:1:::·:·::·:c,:·:,:':·:·:u:·:·:·:,:':·:·:·:·:·:·:::·:·:·:·:·:1:·:·:·:·:·:·~1·:·:·:,:·:·:~~:·;;orz1::·:1?:':::·:1:i:·:1.::::·:::·:·:·~2.·:·:·:::::·:w·:·;:: 

4-day average [dissolved metals] <1 <8 ~ <2 8.7 <2 13.3 
5/27/99 10:00 D 3.1 27300 4.2 8.1 11.6 0.91 0.21 0.337 50 9 
6/30/99 12:15 D 2.5 37100 6.2 8.4 1.6 0.54 0.07 0.254 60 16 

• AppF" '''( 4.4 

'"'-, 0 

0017783



• • NEWPORT B.A Y 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb. -Ni Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mglL ~1glL µglL µglL i1g/L' µg/L µg/L µg/L 

UNBSDC 10128194 10:00 35000 2.0 8.4 10.00 0.44 0.95 0.30 74 8 

1211195 10:45 47000 3.3 8.0 2.90 0.34 0.89 0.12 87 25 
3/5/95 12:10 S 710 470.0 8.0 5.60 0.31 1.50 4.10 600 80 1 23 26 4 <40 <1 96 

'Wlll96H·~·-n·rnH'lj1,?(1Si:·~·1·.#·:·i:,!'!i.(i·l·l·i·l·:·,·.:.·.:1·.rn~·:·(1'1':'1·1·n.·.·.·.:·~H:"l{')']';T:jrn·H·:·:·:·HH'l'····:wnm:·n·m.u.:~.HU:HLL3.Q)_j_L-.U~2LLL1.L-.1_4 .. L·.·.·.~c(_·.·.)_..(·_!)_j_1w·.·. 
317/95 9:20 S 2100 40.0 7.7 11.00 0.37 1.80 '1.60 24 6 <1 · <10 7 <2 <40 <1 14 

1~171951:rn::rHH::· :· :· s ·2s· ~f :·: ·:· ~· 9. 1·: ·: · 1· i· i· 1 ·: · i·: ·:· j ·1· 1 · i ·: · :· :·i· i · :· :· i · :·j · 1· 1· i· :· 1·1·: · :· i· rnn:w·:·: ·: · :· :· i· i·Hl-HHHu· 1 · :· 1· :tnwnrnrnm:1:w,<1m:Jrn~1)iWl11Hi:11-s:rrni~rnrnsmu.u:c40:1.rn.:. ~lLLU)r1.1.u 
3/9/95 8:40 S 6800 9.9 8.0 28.00 0.32 1.80 1.10 17 7 <1 <10 4 <2 <40 <1 <10 

)$)9/95j\Wrnrn:w·a·45jS)j·j·[jj·7·i·i·HHWHHHHnH·:·:·w·:·1·1nn·H!l/Hj)·)·j·f·:·:·rnnnrnrnnrnum:m::rnH:HH.HU:rnn:u!!HHH<:i<1:rnrn1:1<10H))10jW)nU:M:[H_HU:¥~.U.U.~1.U.U.LM.LU 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 >16 22.3 >6 <40 <1 79 
3/23/95 12:30 S 150 40.0 7.8 10.00 0.29 1.60 2.70 440 56 <1 22 18 11 <40 2.3 74 
:~231as: :m::nnHfa ·as·f ( ····f ···\:': ··· ········ ( \{ ( :' (. · ··· · :··· · :: ·(': ·· :: ·· :: \.: ·: ·: : · :· ::: · ::( :· :H· m n)1 m· :·:::ml:·::··. · n·n-tn· · 1 · :·:·ta( Tf )3sHH° ! · nH24 :H:m;:40 u.~.rn1.zm::::::~wu. 
3/25/95 9:10 S 13000 9.1 7.9 14.00 0 .. 29 0.91 1.30 24 10 <1 <10 5 <2 <40 1.6 <10 

!W,2$/9$l'fl.1HHU;9j1~l$.H).[1:0Hi·_:1HHHlHHHHiiHWWH .. H.iH·i·m·1::·i·::i:-::H·1·_HH.::rn.m:n:.:!!.n!.l_!W:.:mLt:.rn:u:.::::n.:.:.<!t.·.:n.H,;~~HLU.!.ffl}!"H.l<~-n-H%iMU.i(<1i.Hl .. :Hh.~Hl:. 
3/27/95 10:30 S 32000 6.5 8.0 17.00 0.25 0.90 0.88 48 19 <1 <10 <4 <2 <40 <1 <10 

:3J2t/9$!!HHHl!HU0;3$lS:U:l·\·9·:·:·u:uu::·:·:·:·::HHHUHHHli'.Hl·:·:·:·:·H:·:·H:'(HHH1)lY?Hl<lWH:1[1!:/HHrnHHf:!l:\!lli1HHH!lrn!:22::H:mn2&!l:lH!HP8Hrnrnu~o:mJ.1iHmums2.uH 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >1 >20 22 >10.6 <40 >o.4 90.3 
7/28/95 11:00 45000 6.8 8.2 1.30 0.10 0.53 0.28 110 39 
8/31/95 11:45 48000 3.4 8.5 <0.20 0.71 0.64 <0.20 67 32 
9/21/95 11:20 41000 3.1 8.4 3.90 <0.10 1.10 0.32 75 33 
10/31/95 11:15 38000' 5.4 8.2 12.00 0.39 1.00 0.48 62 29 
11/16/95 11:20 39000 3.7 8.2 11.00 0.47 0.92 0.38 180 38 
12/7/95 11:15 43000 3.5 7.9 8.30 0.29 0.93 0.82 88 23 
1/4/96 12:20 42000 3.2 8.1 3.50 0.14 1.10 0.36 69 19 
211/96 10:30 S 1100 140.0 7.8 15.00 0.45 1.80 2.00 100 16 <1 7 8 5 8 5 27 
jZl1/$6jjlj[)Hl::::::::1oi35LS:H::::::s:::::::::H::i::::::::::::::::H:::::r:ri:i:i[:j:j:[lH1:l:lil:[:!l1:):j:[;:jj:j:j;[![;j[j:[l[ljjj:j:):H!flH1::::r:1::1:1::!:ll!ll:[)tl::::1::n:::::H:):H::::r:::::1a1:::::::]:H<11HH!:W:G)Hl::::i::n4H)ij;j)[;jj38jjjj!j 
2/3/96 9:00 S 24000 6.5 8.1 7.40 0.37 2.30 0.79 53 19 <1 <5 <2 <2 <20 <1 28 

:W,~~~·. ·. ·. + .-!Y·[·9 ·05 §.-.: .. -1'.<H. :·-•.•.: ... j.:.j_j.. ·. -:: . :· j H·. · .j.j .. · .[.j.' .[ .. ·H· · .j.-.' .[.j.j .. .' .' ... !+:.j,. [-V '/ Hj![jj![:-Vl· .... :y::~1:--· ·H·::Ga:HH·\6-·-·j·,·j{-#2!H·[·[·[·<2Q :. ·::·:-n. ·[· ::1·M·:. ·. 
2/5/96 10:45 S 32000 7.3 8.0 8.20 0.23 1.30 0.65 52 18 3 <5 77 <2 3 2 <10 

.216196l·l:1:::H·l·l:l~0.4~l~1·!·1:··:t~i.:.·l.-·l·1·l·-··!--.:.i.:.:.[.:.].j.:.:.:.:.i.:.:.:.:.:.:.:.;.:.: .. :_.:.; ... _._.:.:.:.:.:.!.!.!.[.:.- ... -.J.;.;.;.!.:.;.;.H!-!.!.!l-i·l·>i:~.[_f·l·1·1:;.i;?·-!.-.;).]_!!3-i-l:1·l-:-.. ie.2-l-1·1·1·1·'.~-1:!·1·1:1:1:4:i:!·1:::1·!~~!:1·1: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 >2.3 9.3 <2 >4.7 3.0 29.0 
2/15/96 11:10 36000 5.9 6.5 5.00 0.44 0. 70 0.57 75 21 
2/20/96 9:45 S 650 530.0 6.8 10.00 0.45 3.20 3.40 660 70 2 24 27 17 17 14 140 

.~?.P!.~~·-·-············~~W§ ........ } ............... : ............. l ..... Li.iJ.i.L:.:.:.:.1.:.:.13.1.LLi.! ... 1 ............. l.lj_;, .. :.: ................. :.: ... :.l.1 ......... ~ .. -......... grt. .......... :3.5. ........... H .......... n .......... 1.5. .......... MQ .... . 
2/22/96 10:45 S 3900 82.0 7.8 8.10 0.25 1.60 1.30 48 17 <1 5 6 3 <4 <1 34 

121221?su1::1rnu:10:&o:wurn:41HHH·:·:·Hrn·1°1·(i·:mH(:·(:·1:1·:w:(1·:·:iuH·rn·:·::·(1·:::·\·: (i·1u·(:\HHH·:wurn:::w·<ru·iH1·<5n\:·:J:·:wH:·:<2::·:w:1H14:rn@u<1m·:1:1::zs:wH 
2/24/96 12:00 S 29000 8.2 8.0 7.60 0.41 0.85 0.75 61 19 <1 <5 <8 <8 <8 <5 26 
:21241~s;:;:::::1::r:112:os:$:·ri·1H1Hil1·;1:·:1!·11;:qr:·:·:·1·:H!:lli!lllil!lt·:·:·i:ilr:·:·:·,·:·::1·:·:::·;·;:;:;1H:;1i::;1H1!:H!:·:·;·:·;·;1n1::1:H·r::1·1::::J1·<1·:·triH:<S!::i:i:r:·:5·r1::1i!l1l!<2ilif11li!li<B!1Hil!H!:<S)H!!l!1!!$9W!f: 
4-DAYAVEJMGE (D.EPTH INTEGRATED SAMPLES) ' ' >'1.3. >7.0 15.i >4,3 . >7.7' >5.0 . '92.t" 
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NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH NOJ NHJ TKN P04 TSS 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L 

vss 
mg/L 

Cd 

119/L 

Cr 

µg/L 

Cu 

119/L 

Pb 

µg/L 
Ni 

µg/L 

Ag 
119/L 

UNBSDC 3128/96 9:30 31000 6.9 8.5 12.00 0.31 0.8B 0.26 84 25 
4/25/96 11 :30 28000 9.6 8.4 11.00 0.35 1.10 0.39 84 22 
5/31/96 9:15 33000 8.2 8.3 7.10 0.15 1.00 0.48 100 43 
6/21/96 10:20 27000 4.0 8.6 6.20 0.21 0.73 0.45 260 96 
7/30/96 11 :11 37000 2.6 8.0 <0.2 0.27 0.66 0.46 110 35 
8/29/96 11 :00 34000 3.1 8.0 1.1 0.34 0. 76 0.50 83 27 
9/26/96 8:50 36000 5.4 8.0 0.3 0.24 0.74 0.28 82 22 
11/7/96 9:50 26000 7.9 7.7 6.3 0.99 1.90 1.10 55 15 
11/22/96 9:50 S 1100 180.0 7.9 8.0 0.45 1.60 2.10 200 16 1 <3 7 4 <10 <0.1 22 

M1221oon;\\1!\i\'\ne,so\i\S\ilil::10\:%::HiH::t:H\:H::ni:nmtrnH::::;rni:i:\:m:i,i::n:::\:1nn,i:i::rni:\HH:uin:>l1::1:n::::rnH:!:'=)rn:::::v::1:1nrn1~a:1nnnn,)'3:l\\::1:i:t:ts=;:Hilnn:;:1:o:::=nn<o:1HH.t::i·Vil:::: 
11/24/96 8:35 S 15000 9.1 7.8 7.5 0.61 1.30 1.00 52 10 <0.1 7 <5 0 <10 <0.1 8 

Jjt7?41S6HHHHHHH8l3~\H$[':'w1tw::rn:rnHH\iHWF:°l":·:·}·:·H[:UHH:·:·:·:·:·(:"\\H[[[H[\[;·,·/·HmU\}H\H\.HYHH.\\\HHH:E!HU>.a\HHHH'9\}\nE\l:\<5mHHH\\.2\H\\\H\'\¢Wj\:\~\j\<O)_i \.Ut3\\U 
11/26/96 9:05 S 22000 4.6 7.8 11.0 0.61 1.00 0.74 45 15 <0.1 15 <5 <0.2 <10 <0.1 9 

)112s196fli! ::::::: :\f s,os:: •$:\HU\3 \:;:\:t:\H:;1: :\f\i\iii\1\:\l\!\1\f \1\H:\:j:\f \Hi::\::: t:\:j:\f \i:iliU\f\:;:. :\:H\i::1: ::::: ~::::::H:i:iii\i\: !~iii!\!!:! :i::::Hii-<lt t \:i\iHf [t&l;!i!iHi:HS\H:i\::)O}(Hi\\:iH<:to:ttl\Ht<o;ttti\HH:Zo:. i.~i 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) 0.43 >8.3 >6 3.9 >10 <0.1 26.6 
12/5/96 13:35 30000 5.2 8.2 7.3 0.20 0.81 0.42 100 29 
1/31/97 11:35 28000 8.1 8.0 16.0 0.15 1.00 0.52 60 18 
3/13/97 9:25 41000 7.4 8.1 7.5 0.57 1.00 0.40 91 24 
4/17/97 9:05 35000 3.0 7.9 12.0 0.53 1.30 0.58 68 21 
5/22/97 10:45 43000 12.0 7.9 4.9 0.43 0.82 0.49 84 29 
6/12/97 13:50 43000 8.1 8.2 3.6 0.21 0.82 0.50 140 38 
7/10/97 13:10 M 47000 2 8.3 1.4 0.2 0.5 <0.2 160 89 
8/14/97 14:20 M 41000 4 8.3 6.0 <0.5 1.1 0.6 81 27 
10/30/97 10:05 M 43000 4.0 8.0 3.8 0.3 1.1 0.5 85 21 
11/21/97 13:25 M 28000 9 7.8 7.6 0.8 1.4 0.5 120 50 
12/6197 10:30 S 360 2200 8.5 4.2 0.6 7.2 12 1600 1400 8 170 100 75 94 <1 620 
1216/97 10:30 S/F <1 <10 <4 <2 <4 <1 15 rwwar-ri·r···-··10:sir·s····:a)r··:··········· ····-·-······················:·:···············:·:·:················-··:······················-·-·-···················10;········-;,ral·-·-·-·;,nir······:~w-········Ho;· ·····-·<1·····1·ao9·:·( 
12/6/97 10:30 S/F 9.8 <1 <10 5 <2 <4 <1 24 
12/10/97 7:45 S 27000 10 7.9 6.2 0.2 0.6 0.6 60 20 <1 <4 21 <2 7 <1 32 
12/10/97 7:45 SIF 

i1i2l1~/97::[:i\i:[i[HJ';i45H[S:i: :!it2[!!\!:ii:HHi!iii!!\\t[!i:i :::Hi:ii/1[: :: :::w::H\H ! i:: :i:i:'!\:\~i H:::. i\11:[ :::\;['i::::: Hi!i::Hi:![!:ii:f :: ::!! :j\[iH:i:!\i[ <1 [:j l!W!i[<4i:Hi:i :nft8:j\[i[: ::i![<2UH:: j!H[:6:f ii\\!iiHH<f U\:iii :21 itH!i 
12/10/97 7:45 S/F 7.2 <1 <4 14 <2 7 <1 29 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >3.2 >60 >42.7 >26.7 >38.7 <1 >207 

• App,. .. '< 4.4 
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~ • NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 
feet umhos NTU mg/L mgll mg/L mg/L mg/L mg/L Jtgll 

UNBSDC 1/21/98 8:50 M 17000 7.2 8.0 18 <:0.5 1.1 1 36 19 
2/7/98 9:15 M 640 130 7.8 6.6 <:0.5 1.3 2 120 18 
3/26198 10:15 S 7390 44 7.6 11 0.7 1.2 10 42 7 

Cr 
µg/L 

Cu Pb Ni Ag 

119/L 119/L 119/L 119/L 

'~~W;:::i.::l:i::l:1:~g!~~:l~7~:i![~:!l:!:n·J·r:·!·1:r:·:·!·:·]-ilr:~i!/[!![1[[::::::ri:r:::::rn:::r:r:r,::::!im::rn:i:l![·:::·i::]::::::::::::::1::::i.t:.:J:![!i!1:[;~l!J[:![[~~!i!lij!!i!~:~:::::!:
1
::::!;~-:.:il![!:1t~::rn:.:.L1~-i:].!.:.:;:W-:. 

3/26/98 10:15 ·s 6.6 11100 100 7.9 8.8 o.6 1.0 11 116 15 
3/28/98 10:45 S 3690 220 8.0 7.0 0.4 2.0 0.9 13 3 <:10 17 <:10 <:10 <10 <:10 <50 
j$}2$/~8.il:llll!ll!Hl10;45!l!Sj[!!!:0!6!l::1::n:::l:lil!·:·:·:·::::n::::::::ili!i!lli[i[i!ilil'l'ln:::Hl:l!l!l:l:iH!!il::::::::::::11:r:l[l[[l~l::H::::::::::::::::ni::::::2:1::::l:ll!li2tljl[l'.iih23::n:::::::·11::::::::H:t6j!f!Hl!:n:<~lll]!H::1~1.H:.1 
3/28/98 10:45 S/F 6.6 <1 <8 ! 5 ! <2 <4 <:2 10 
3/28/98 10:45 S 25900 120 8.1 4.4 0.3 1.0 0.6 176 11 <:10 12 <:10 <10 <:10 <:10 <50 
3/30/98 10:15 S 31700 1.7 8.2 4.0 0.2 1.0 0.6 3 1 

,~:i:''''''''''"''~~::~, i.,m::~,,,,,,,,,,·,,,,,.,.,.,.,,.,.,.,,,,.,.,,,,,,,,,,,m,,, ..... ,' ....... ' 
1
.; ... : ... ,m ... ,.

1
,:::.,,,,,,,~,,"'"''":!''''EE""~"''"''"'!!"""'"~'·''"~:'·' 

4/21/98 10:08 M 21400 3.4 8.4 25 <0.1 1.0 0.6 13 2 

6/23/98 11 :30 M 42700 8.4 8.0 3.0 .::0.05 1.5 0.5 190 52 
7/16/98 11:00 D 3.1 
8/13/98 9:30 D 11.8 43100 13.0 7.7 2.7 1.10 0.30 0.40 120 14 
10/15/98 9:45 D 39200 3.8 7.8 6.4 1.15 0.28 0.37 29 7 
11/4/98 10:30 0 15.5 45200 5.2 7.9 2.2 0.87 0.15 0.28 190 24 
12/15/98 9:45 0 14.3 36600 8.0 7.8 6.3 0.75 0.30 0.28 72 12 
1/7/99 8:55 D 13.6 38400 4.4 7.8 8.0 0.45 0.19 0.15 75 10 
1/25/99 13:45 ST 10700 22.0 7.8 8.8 1.52" 0.42 0.64 56 14 <:1 .::8 10 4 <4 . <2 29 

-v~$/99··························$F····t3,1t·\···\···:···\·;·;·;·;·;·\·\·;·\·\·;·;·······;·\·i·:·:·:·;·;·:·:·········;···:·:·;·;·;·;·:·········:·······:·····:·:·:·;·:·;·~·:·······<1·-·····;·;·<8·;·;·! ·:·s·······1·····<2·1·1·1·:···<4·;·:·;·:·;·<2···n·:·J·r···1· 
1/27/99 14:30 ST 6310 19.0 7.7 7.7 1.03 0.32 0.77 52 16 <1 <:8 8 4 7 <2 31 

;1/.~?~~~-:-:·1;1·H:::::1HHl::nsP::nirti5:m=irn;::::w:ig1:w:::nn::]n:nn:HH!ilHiHlHHHHl!lii"[!l·:H·[·[)[l:![l!H):·n:·iH::in:H:t::l!i[[[l![j::H·:·n-<1j/[1!i['jij<8;l;l!l[[j[j:3HH:Hf![H[<~j[/!'WlH<4[;:lj!HH:4[[jijlj[jj23l:[[[j 
1/29/99 9:15 ST 34600 11.0 7.8 3.6 0.77 0.18 0.31 89 9 <:1 <8 8 <2 6 <2 14 

)1.~~1.~~::::::::::'.:::::~:1§:§~:::-~:~·~:::::·::·:::·:'::·:::::·:::·:::::·:::·:·:·:·:·:·:·:·:·:·:·:·:·:::·:::::·:·:::::·:::::·::::::··'::·:::::·'::::·::::':···::::·:·:·:·:·:::::~~:·:·:·:·:·:~~:-:·=JillEl'.::·:wt::::·:·:·:·?:::·:::·:·:·:11:·:·:·:·:·~~;q·:·: 
4-day average [dissolved metals] <1 <:8 lc:!:JJ <2 >1.6 <2 >13.J 

3/3/99 9:50 D 15.5 42800 4.2 8.0 5.2 .::0.2 0.22 0.18 76 10 
4/12/99 10:30 ST 7220 18.0 7.8 7.0 0.78 0.27 0.63 33 9 <1 <:8 14 <:2 8 <2 15 

:~D ?JQS-·:········· ····· .. •. · .... :SJR-·.'Mi[~--j '• .j ·i·: .:.j.].:·1·1· 1-l·f · :.: .j.!. !-!·l·l·)· j. '-[ ·l·[-[.[ .j.j:.: ... :.: ::.::: .:;-1:;. ::: · ... • ······ .• [ ...... ···!·· ·!·i·i·i·' · : .. : .... :<;~ •. : ... :. :.:.-i;a:::;:j .•. :.!6.!.!.!-I-···· <,2. :.:::·!· ;.ra.[.:-! .j.j.[.'4 · .. j.j.j.j;;.1-0:. l· 
4114/99 8:50 ST 32100 3.4 7.9 5.2 0.72 0.14 0.35 56 8 <:1 <8 10 <2 11 <:2 13 :~,14J9$. · · ·: ··· ··· ·· ··· ·· ·· ····· ·si:i"····a;e;········· ·· ·· ···· · ······ ··· ·················· ····················· ··· ·· ···· ········ · ·· ··· ···· ···· · ··· ·· · ···· ·· ··· · ·· · · · ·· ·· · · ·· ·········· ~1···· ·······>¥a·· ···1;:;:{9:: · i:::i ·····,e~······· ····rcr ··· ·· ··· ···12· · ··· ·····<1-0 ···· 
4/16/99 10:25 ST 27200 6.6 8.0 17.7 0.63 0.18 0.43 84 12 <1 <8 16 <:2 8 <:2 28 

[4)1 $19B!j!ji[!HHl!HHHH:SflHW 4;:i[HH! !]:'! :n=rnn:. :Hlili/iPHHH' /H;in<U};j!. \. ! . '. :;:: !!HHn;=;:m:rn1:nH1W[H\H\ lH:))jijii{1 i)!l:l:. ! . ! ii±ij;.: ".EJIJ.HH~2i;/;![!;i{t/;HlHlifrt2llf :Wlli2/;:~H 
4-day average [dissolved metals] <1 <B ~ <2 8.3 <2 · >4.0 

5/27/99 10:30 0 13.6 36000 3.4 8.1 7.1 0.68 0.08 0.25 64 9 
6/30/99 11 :55 D 9.3 42000 5.3 8.2 <:0.44 0.44 0.09 0.22 78 14 

Appendix 4.4 

0017786



NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr 

µg/L 
Cu 

µg/L 
Pb 

~1g/L 

Ni 

µg/L 
Ag 

1ig/L 

Zn 
µg/L feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L i1g/L 

UNBBCW 10/26/94 

12/1/94 

10:10 

11:00 

41000 1.7 8.4 1.30 0.27 0.76 0.52 

49000 1.3 8.0 1.70 0.30 0.95 0.35 

65 

97 

12 

22 

3/5/95 12:35 S 1400 270.0 8.0 5.60 0.29 1.80 2.80 280 48 <1 19 19 <2 <40 <1 66 

~{5/frS:i::HHH. )t2:4o:si ·:. fU ·:. j2j ·~::. :·: ·: .j. :· H _!! · :::HHH:HJH.:Hirnli ·:wH::::. :H~::: _ilHHHHi!iiiH!iHi:ifWiHHUHmHrnH:::. ()!l!Ui!H"':t!:!HH:'/!;25_HU.LL 2.4:U}n.:1:1 .1.:.u.}~9.LU.!.!:<1U.U.:.L tr3 .L:.: 
3/7/95 9:40 S 2200 44.0 7.7 9.30 0.30 1.80 1.60 32 10 <1 <10 8 <2 <40 <1 15 

-~rtJ®_i_·;::n·1·H11·:·~-45's·:·i·i·:·:·1·1:·:·:H·1·:··:·:·:·:·.·u:1UHi/·1·1·:·:·.··_·:·:n·nm·::w111:Jrn1n·:·:·+JUiHHn:}Hl:WiHLHU.!/H.iJ~t_:_i_!_fjHt~H:.rnnn1~::n::::m:ti:ni!il/fi)<4:0!i/H .. U<1)i.U!i .. 5$.U .. 
3/9/95 8:50 S 8400 10.0 8.0 22.00 0.23 1.60 1.10 42 10 <1 <10 6 <2 <40 <1 <10 

j3{9/9S[!ji/Hi;HifiHit/Jt,55iS1H:::::::·:1tH:H:::::::::1:::rn:::1iH::::wmrn::H:::::H:::::::::1:~::::::::iH!~:mH:::H:H:::F:iiHi!i[Hi[Hf[i~:::[H![i[i[:[::::::::H:::[:[o:..tiH:Hii:i<10[i!i[im<20):.L!.i~~-l.!j_Ll.lH_i_:_:_:_:_,~~-l.:_:_Li.!~.~i.!.i. 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >13 >13 >5.6 >17 <1 57 

3/23/95 12:45 S 7100 12.0 7.9 22.00 0.29 1.10 1.30 58 11 <1 <10 7 <2 <40 1.6 21 

:3fi3rs$,W!UU/H:n;so!~lfHiH·!·:·H~-i-H:·:·u:·:·:·:w1·:wrnrnurnH·iw:m:·uH·:·:·::i·:wnw::nmw1·HH!W!W::HH:WHH:rn·:H1miwnrn::nr:.:.: tt(@:1>:10)::mrn1\1HH/U.U:<:?L.U.Ja_:_:.U.L~~.u.t:_u~.ai.U. 
3/25/95 9:25 S 14000 10.0 8.0 12.00 0.33 0.96 1.40 24 9 <1 <10 5 <2 <40 <1 <10 

'3/25/S5; rn:: 1H l: l Hl: l :92~0 ! Si j! ! :: i: ! iii 11 :1 :1 ! 11 :: : !i l:: H: f i:). :: i ! iH iii iii:: H H: ! Hl /j 1 :rn. ! :m: l :i: ij ! : : Hi ii::! n :l ! Hi! iii:!! i: i H: :: H: Hill:: ti! f! :: : :: :: i: ! Hi: i :: i [!Hi Hi! i :i i •::J :] :w ! l i! <! 1 O l :: !) i ti!: [ 6: ! iii! i Hi! i <2:i :j :Hi:) HQ!. i .! . : . L ... 1 i Li.!.!. i. i 19, i. i. i. 
3/27/95 10:45 S 38000 5.7 8.0 11.00 0.20 0.86 0.76 55 22 <1 <10 <4 <2 <40 <1 14 

~1;pl9&;mn1i:mn)ii:sri1s1·1:1n·i1i::ax1:1irn::1::1i:m·11:1m:1:1:r::::::::::1:1H:·:·i·:::1:1::::i:::::::1:H:1:H1:1:1:::1:::~:i::1::::::n::1::::::1:;:::::1:i::1·:::r::::1:1iHt:::::::1:1:)tr:::1:::::::?~!1::i:H::::{ir:::.:.:i:.<!4P/!r:~:i::::<:1t:.:.:.t::ih!t:.: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 >3.6 13 >2 >15 <1 49 

5/18/95 9:00 46000 9.7 7.9 4.90 0.37 0.49 0.32 72 21 

6/15/95 11 :40 49000 9.1 8.0 0.43 0.13 0.63 <0.20 85 24 
7/26/95 11:10 48000 6.3 8.6 <0.20 <0.10 0.60 0.36 110 45 
8/31/95 12:05 49000 3.8 8.4 <0.20 <0.10 0.53 <0.20 68 34 
9/21/95 11:45 43000 2.9 8.4 3.20 <0.10 1.00 0.33 63 27 
10/31/95 11 :00 40000 8.1 8.2 9.90 0.34 0. 78 0.42 54 23 
11/16/95 11 :45 39000 3.8 8.3 10.00 0.39 0.80 0.34 59 24 
1217/95 11:30 48000 4.6 8.1 1.70 0.18 0.81 0.53 81 21 
1/4/96 12:45 43000 2.1 8.1 3.20 <0.10 1.00 0.32 81 19 
2/1/96 10:55 S 9300 47.0 7.7 9.30 0.18 1.40 1.20 38 14 <1 <5 5 <2 12 3 22 

j?/1/Qgl[lj!iW!!H!!iH!t1:;.<JOi s:;i@!il}O ::::::: ::1::w;:::::1::1:Ht:HlH:H!iHU!i::::::::1. iiiHHl!ilHi:i:Wi!i!il:i:. ii!l!!Him1rnm:1::w::w:::::H::1:n::1!1Hi:i:HH/\il!iHi!il<&li:HHlU?6H! !!i!Hi!/<2/!HHlii![i4lj/[ii!iH!!:[3[[i!l:1:HH~10[Hi 
2/3/96 9: 15 S 34000 4.6 8.2 3.00 0.10 1.90 0.43 61 20 <1 <5 <2 <2 <20 <1 28 
1(3/!t6j!j/:::HUHH:f![9:10[S[fi[H[1!Hi41Hr!iHi:iHri!fHHililHHH:H:Hl:)1/H:::n:Wl:Hi•!;['!:i:j!~:/:iHifl:1!iiiHHli/!)![!f!iH1:lH:r:rnHHl!!H1H:l:::::::111::1wHi[.;1:f/!/i;![!:/;d5!:::;:::::11:rHHli/HH«2!f[!:!Hi[+<20/)Hlllii2liflfH[:!!i/50ijij)[ 
2/5/96 11:05 S 35000 6.2 8.0 3.90 0.19 1.20 0.46 55 6 <1 <5 2 <2 <2 6 26 

·?rs19sm_t.H::rn1H)Wo:$:::numn2.:H:11::m::::mrn1:::1n·::n1:n:rn··H:t:H:,1nnrnH1:::::HmH:1n::::unn::n:·:H1::nrrn:::n:::H:H:::·::::::n:·:1:1r:::-:t::111mn<s::::::::n::2rnrnHn:::<*:lnl:H~:i~::::::nnYt~:w~:i:~::1~:H:n 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 10.3 <2 >3.0 >1.7 >21.0 
2/15/96 11:30 37000 7.9 7.2 4.50 0.47 0.60 0.67 93 27 
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~ 

NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~lg/L 

Cr 

µg/L 

Cu 

µg/L 

Pb 
µg/L 

Ni 
i19/L 

Ag 
µg/L 

C 
Zn 

µg/L 

UNBBCW2/20/96 10:15 S 5500 150.0 6.9 10.00 0.47 1.60 1.40 150 23 1 9 12 3 8 4 42 
:2/2Cl/96{1!;!:t!!:![!;~Oi2():$:·n:Ll!W1'.7'.·::.!:·i:.·::.::rn:n1HHi!HU(·.·.·:·:·:·:·:·_·:1:1::U\H:\.[i[:l:i/.:H};\i:iU!H.Lt:!H:li\!:H%H!):Y'-t:/(::a.:n.::)1!1~U.LUH1<2:HtHH.Ll~ .. LU.:.:.L~i.U.LUJ~LU. 
2/22/96 10:15 S 9100 42.0 7.7 6.80 0.26 0.98 0.94 31 7 <1 <5 <4 <2 <4 <1 23 
·2,22rgsi·1·;·rr:·:·1·1·0:20·s·J·r:·:·;·:·2·;·:·:·:·:·:·:·r:·:·:·1·:·:·:·!·:·r:·;·:·····:·:·:·:·r;·:·:·;·;·1·:···:·f;·:·1·J·r1·:·:·1·r:·1·1·:·ri·:·:·:·r1·:-r1·1·1·:·1·:·:·:·1·:·r1·<t·r:·1·1·:·..,s:::nuwi:;;41H:J1·1·r<:r1·r:·:·1·:ci11·1·:·r1·1:.;1ri·:·1·:·.1ri·.·.· 
2/24/96 11:45 S 27000 6.0 8.1 6.30 0.37 0.78 0.81 54 17 4 <5 <B <8 <8 <5 23 

!i~t6 A~~R~ci~~~:-PTtf:lj~EGR.I\TE~ SAMPLES)·::·:::·::,::;:.:;:;,::::,:,;;:;:;:;·,.:·:::·:·:·,::;:;:;::;::,:,:;:;::::;:,:.·::·,,:,,·:,:::,,·::~·,·,,:·:: >;;·:·,·,·=;~~/==::,:;::~·:·:::::,>~~7 :;:::;: >~~:::.:.:.:,:!·-''· 
3/28/96 9:45 31000 4.6 8.5 12.00 0.31 0.94 0.29 90 24 
4/25/96 12:00 29000 5.4 8.4 9.50 0.34 1.00 0.31 73 21 
5/31/96 9:30 39000 4.3 8.3 <0.20 <0.10 0.85 0.24 140 59 
6/21/96 9:50 30000 3.3 8.6 5.00 0.25 0.70 0.44 290 110 
7/30/96 11:27 37000 U 8.1 <0.2 0.15 <0.50 0.26 120 38 
8/29/96 11:15 33000 3.0 8.1 <0.2 0.21 0.60 0.25 86 31 
9/26/96 9:15 35000 5.2 8.1 <0.2 0.29 0.65 0.36 99 29 
11/7/96 10:05 30000 6.6 7.7 2.4 0.77 1.50 0.92 69 23 
11/22/96 10:20 S 1100 200.0 7.9 7.0 0.48 1.60 2.10 250 24 1 <3 8 5 <10 <0.1 25 

:11122196ftH!ftW1:11;0;:2P:fH1s::11H:11:;s1i:::i:::f:f1:l;l:ln::::::nn::w1:::::1rn11:::l::n::::i::;H!!Hl!lrn1!rn:::::i::::nw:!l:::::=:::1u:1~:,i,:;::::n::::::::::i:i::2:::H:::::::1:s:::::::n:H:231:::H1:11:1,;a,:;::in:::;.;10::::11i:«o,,1_:::rn1102H:!: 
11/24/96 8:50 S 22000 5.3 7.9 2.8 0.40 0.91 0.76 61 11 <0.1 8 <5 <0.1 <10 <0.1 8 
·11/M/a6·,·:·:·:·:::i::a;~o1;·:-s·1w::JA::::::::l:lil!f!l1!U:1:l·:·:·;·:·:·;·;·1·1·:·;·:·1·1·;·;·;·······;·;·:·:·:ii;l:lHt!ltll!!ill:lH!!l·:::·r:·:·:::·n;·;n:HnlHli:Hl:::1:·01z11::Hl:l?1!;:;:;j:Hl:l;<si·i::1:·:wer·:·1·rl·;i!1qi·i·i·;·.ci9J·r·r;·~·1:1!';·~·i 
11/26/96 9:25 S 30000 4.3 7.9 1.6 0.27 0.68 0.43 48 12 <0.1 12 <5 <0.2 <10 <0.1 9 

·1~~:~!~~~~~~~~-~:~~·:;~~~~~~~~~-:~~:~-~~~~;·:·····················································:·········:·:····························~~·-··:···::.;·:·······~:.~·:·······~:.::·:······;~~~-·······~~·~~-······4;~;·· 
12/5/96 13:55 31000 3.8 8 .. 2 6.2 0.47 0.68 0.34 86 22 
1/31/97 11:50 28000 6.8 8.1 16.0 0.23 1.20 0.52 65 17 
3/13/97 9:35 44000 5.1 8.1 4.8 0.58 0.97 0.47 110 36 
4/17/97 9:25 40000 3.1 7.9 6.9 <0.50 1.30 0.55 82 26 
5/22/97 11 :00 47000 8.0 8.0 0.9 0.31 0.62 0.56 120 33 
6/12/97 13:35 45000 10.0 8.2 2.4 <0.10 0.81 0.45 170 40 

Appendix 4.4 
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NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

UNBBCW7/10/97 12:55 M 45000 1.7 8.3 1.7 <0.1 0.5 <0.2 190 110 

8/14/97 14:45 M 40000 4.6 8.3 1.3 <0.5 1.1 0.5 83 26 
10/30/97 10:20 M 49000 3.2 8.0 0.5 0.2 0.7 0.3 95 22 
11/21/97 13:50 M 35000 5.8 7.6 4.3 0.6 1.1 0.3 180 73 

Cr 
µg/L 

Cu 
µgll 

Pb 
µg/L 

Ni 
~1g/L 

Ag Zn 
~19/L µg/L 

12/6/97 10:50 S · 1200 2000 8.2 3.6 · 0.5 4.4 6.3 1100 970 4 110 66 37 59 <1 310 
12/6/97 10:50 S/F <1 <10 <4 <2 <4 <1 34 

:~~6/9;:::::::::::::;:,~~:-~~;:;S~F:::::~:~:;:;:;:;:;:,:::::::,:,:;:;:;:;:::::;:;:;:::;:;:;:;:::::,:::,:=:::::::,:;:;:;:;:;:;:::,:,:::::::,:::,:,:,:,:,:::::::,:,:,:,:,:,:,:;:;:;:;:;:;:::;::~1:::::::::::~~;:;j'''''~'~~ :-:·1::::~;:;:;:;:;:;:~~::::::::::::~:::::::::,;122i''''' 
12/10/97 6:05 S 37000 19 7.9 3 0 0.6 0.6 120 29 1 4 23 <2 8 <1 52 
12/10/97 6:05 S/F <1 <4 ! 6 j <2 7 <1 27 

r~t~~:ilrl:l:l:l:rn:!:'.~~[![s~Fif!::~.::i[j[:1:1l;:[1!rilll\llllf1:1lllllif·:~!1[!:1::r:::1::i:1:[1:1:m:1:i:r:.:r:!:::::::i:!:i:!1!1i:i1r:1l:::1:1:::rn11rni:::1:i:::::1::i:Jim:i::~::i::::1::l:::mllr:i::fim:~:1mi:1m:61:11ml1::1::~:::1::Hu~;::1:il 
4-day average [dissolved metals] <1 <6 ~ <2 >4.3 <1 25 

1/21198 9:05 M 22000 5.9 8.0 12 <0.5 1.2 0.4 46 17 
2n/98 9:40 S 2400 100 7.8 7.9 <0.5 1.5 2.0 310 31 
3/26/98 10:30 S 9810 55 7.9 9.2 0.6 1.1 1.2 43 8 
pf~~~8·(·j j·j · \ · .· l .1.~B~f fr.$'.· :1. ·. * ~. [Hff. \ · )U U:H .\ )·. ·. · HHH!. !H?l. mmrnmHrn\. :. :rn }~WHrnHmi\: .LU.\ ... \ .. H\ \ H\. \i HH ... : .. \)L,;(. \. ·. ·. ·Jt )H ltfr\10 \· \· \\\frj·'.4L\HH\\H~\ 6j·j·j·\ l\: i<2 ·\·\· f\\l. ®l·~- !· 
3/26/98 10:30 S/F 3.3 <1 <8 . 6 I <2 <4 <2 <10 
3/28/98 11:00 S 1780 45 8.0 6.6 0.1 1.0 0.9 45 7 <10 <10 <10 <10 <10 <10 <50 
pf28/98i\\H\\\H\\j\j\1)1f-OOl\H\Sjjij\\\3lS.\m::;:;:::;:;:;];\;\;\[l;j;\;\;j;\;j;\!:i:i\;\;\;\!\'l!\!:i\!\;\;\;\d·i·:':::l\l!!:!\;\;\;\;\;\;H\!\U!:!:i\H!\!\!\!l!l!\:\;\;j;\;\;\;\;\;<10\;\:i:i\\«t0;\;!;!\!<10\=\!;\!\\<t0:\:\:\;\;<10:\:i:ii\\<,,0\\1i\\HH;50\/\l 
3/28/96 11 :00 S/F 3.3 <1 <8 j 7 I <2 <4 <2 22 
3/30/98 10:45 S 41000 1.9 8.1 1.8 0 .. 2 1.0 <0.1 2 <1 
·3t3oiss:···1···:·:':·:·1w•is·····s·······rg······································· ······································································································ff· .. ····<ir···oo:·:::J!'o'·:··:······;;;r·········;:;f···· ..... •<if',·····~1cr··· 
3/30/98 10:45 S/F 7.9 <1 <8 13 <2 <4 <2 <10 

4-day average [dissolved metalsJ <1 <B 8.7 <2 <4 <2 >12.0 
4/21/98 10:24 M 24900 3.2 8.5 22.44 0.10 1.60 0.100 6 

6/23/98 12:10 M 47200 14 7.8 1.3 0.10 <1 0.260 110 26 

7/16/98 10:45 D 6.2 41600 7.7 6.1 1.7 2.60 0.15 0.092 200 44 
8/13/98 9:00 D 5.6 43600 7 .6 7. 7 2.4 1.00 0.35 0.337 110 12 
10/15/98 10:10 D 42600 4.4 7.9 3.1 1.11 0.22 0.337 37 8 
11/4/96 10:50 D 4.0 48500 5.8 7.9 1.3 0.79 0.10 0.275 190 28 
12/15/98 10:00 D 9.3 40300 5.4 7.8 3.56 0.30 0.20 0.245 78 17 
1/7/99 8:35 D 13.6 47800 13.0 7.9 3.8 0.36 0.15 0.153 110 14 
1/25/99 12:00 ST 17500 19.0 7.9 14.0 1.38 0.46 0.581 72 11 <1 <8 9 2 <4 <2 21 
)f?51~?::.1.:.1.:.:.:.:.1.1.i:it::1::sr1:1::1414::::H:::;:um::::::1::1H::::1::::,:;:;1;:;:nH;1;::rn;:;:.:nn::;:;:;:;:;:;:;:1:;:1:1:;1:1::1:1u:.:H1l1:;1;:n1:;:!:nt1;)1:11;::t::;<1:;:::::;:;tf<a;:=::h:;;.6;;:;;,:j1;:;1$2:;:;:;:;:::;M;:;:;:;1.::<21:1:i:;:1:;:1srn;: 
1/27/99 15:00 ST 6290 15.0 7.6 7.0 1.0 0.31 0.734 54 14 <1 <8 5 <2 4 <2 19 
yg7;~9.·.·.·.·.·.·.·.·.·.·.·.·.·.·.Jw.·.·.1:ts·(:·:·:·((:·:·:·(:':·:·1·:·1·1·:·:·(:·:·1·(((:·1·((:·1·:·····:·····:·:·:·:·:·:·:·(:':·1·········:······:·(1·:·1·(:':"············<f·(:·:·:·:~~;·1·lnii':r!nd·1·:'<?·:·i·:':·:':'¥:·i·(:·:)¢2(1·1·:·:":#·(:· 
1/29/99 11 :06 ST 29500 12.0 7.8 6.4 0.6 0.28 0.428 69 9 <1 <8 9 <2 5 <2 20 

Y~W~~.LU.U.U}~.-06WSf\\}4,8/?:rnHmHrnnmnnrnnHHHU\HHH\\HlHH\\H·\·(i·\·\·l·:·Hnunrnn·;·:·i·:·:·1·i·:·i·i·:·rm·/((1·:'1·;·-!1(nnY1\:<16\jjj£J]]JLrn<2H:@m!H!HtlllHllHi<ii:!°(lnl!lH13j]jlj 
4-day average (dissolved metals) <1 <8 ~ <.2 >3.3 <2 13 

Appr ~,x 4.4 
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• • NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

UNBBCW3/3/99 10:15 D 14.0 47400 2.5 8.1 1.5 0.4 0.06 0.092 69 10 

Cr 

µg/L 

Cu 
Jtg/L 

Pb 
µg/L 

NI 
µg/L 

Ag 
~19/L 

Zn 
µg/L 

4/12/99 11:00 ST 10300 22.0 7.9 9.2 0.8 0.30 0.673 52 13 <1 <8 10 <2 9 <2 14 

.~h~f.$.~.·-····························$.f. ...... 1?.:.t .... ·.······························································r::1:1:1.1:1:1.:.:.l.l.l.:.1.: .. :: ... L .. l ....... : ............. ::::::1.~::~!.l ........ :.1~ .. -.. l!.~.!.~.~-'.:1.- ... :s~: ............ ~: ............ 1~ ............ 1~ .... . 
4/14/99 9:30 ST 38500 1.7 8.0 2.9 0.7 0.05 0.226 26 5 <1 <8 10 <2 10 <2 11 

:41;t419~if W!HHHH !H!H:HH1HSFUmrt 8A]HH!rnHH1U!:HmHHH!lHHHHHWrnHrnHHHHH. ! . : . j. ! . !H !:UHHH:rnm:rnHHHH! ::11 nm ::wn nm.:.:.:.~. :<1 · 1 · !l:. !H. :~snn: 1, !! !! !!9!!HHI :m:<2HHH:HH:WiH:Wrn >t2HHHUH1 :1H!W 
4/16/99 10:50 ST 46100 3.3 8.0 1.1 0.6 0.05 0.153 150 13 <1 <B 15 <2 7 <2 12 

4rt6!99!iHHfi!iHHHH!:::!l\fSF!HP-M:!fHHHHHl.!HUH!J.!ll.H!·1·11::!·!H.!W!.:H·:H·:)HiUHHHHHHW???n:U:Ji_!!ll!lill:l:l!!lHl:lfl!!"Wilil!!!li!«SJ[l!!CE:]IlHll<2::::i::1:11::11:!Hl!l!ll:!<2![l!1Hl!J<10:::: 
· · · · · · · · · · · · · · · · · · · · · · · · 4-day average 1(dlssolved metals] <1 <B ~ <2 B.7 <2 >8.7 

5/27/99 10:45 D 15.5 41000 2.3 8.0 3.3 0.5 0.09 0.214 70 8 
6/30/99 11 :40 D 9.9 47500 2.3 8.2 0.4 0.2 <0.05 0.101 81 16 

Appendix 4.4 
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NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

UNBNSB 10/28/94 10:20 49000 1.4 8.3 1.00 0.21 0.74 0.21 79 13 

12/1/95 11: 10 49000 1.2 8.1 1.40 0.26 0.85 0.28 99 33 

Cr 

µg/L 

Cu 

~19/L 

Pb 
µg/L 

NJ 

~1g/L 

Ag 
µg/L 

Zn 

µg/L 

3/5/95 12:55 S 3000 310.0 7.9 5.30 0.33 1.80 3.20 410 54 <1 14 20 3 <40 <1 70 
·w5/S5··················fa·oo··s········s···································································-···············································-·-·-·-··········-·-·-·-·····a············ss············,6···········#···········62··!·!·····-~1···i·1·1·A1-0··i·i 
317195 10:00 s · 2000 5o.o 7.7 · 1.10 0.29 ·1.90 1.60 29 a 1 · <10 0 <2 <40 <1 25 

.~J1.i'.95-_flii:.:.:.:.:.1dQ·OS_:s:::.:.H~H::1:1:11!1l1!:l:!rn_:fil[it!tl:l:lt_l![f!iHl!llllt!tilllll!fll:l.:.:1::::::1fHlilHl!.!:1_::11:n:111H.l:lilH!i_1l!H.tl!:lH:ll:lL:.:.:~1.1f:.!_!_:!~1~:.1_:lil[[[7i!_l[[U]H!.~~-[![iiil.!-<401:.:1:.n: .. 1::::111.n1::H::111.1 
3/9/95 9:10 S 9600 9.4 8.0 17.00 0.24 1.60 1.10 21 <6 <1 <10 6 <2 <40 <1 <10 

i a19195; :1 il i HUH l :) W F9: ts ils: ): :: : :) a::::: ii::: H ! !! :: Hl :ml:; H::. H: :; ii::: iii: i: :: ; · ! :: H l :; :: : :: :; : H ili :: l H Hi:; Hl i: :H:::::: · i::::: :: H: :: :: : ;: : . ill::;!:::::::!:::: H: !: H .. ;1:; Hi·): H joe '{(}! :: ; =: :: :5 20: ): l :) :] : ! ~2:: m: i:]: *40: ·; ·: n n:? 1 ·) ! ; ! ; : : :: : : 1 a:· i · :· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >2 >32 >28 >13 >21 <1 153 

3/23/95 13:00 S 13000 8.0 7.9 13.00 0.29 0.96 1.10 40 11 <1 <10 8 <2 <40 1.8 25 

.#/g@.~~--.-... -....... J~;P.$. .. ~- ....... il. ... ·.··························: ..... -............. :.: ................... -................... -.- ................... -.-.-................. -...... ~.1 ... -.- ..... ~W .......... -~ .. -......... /5? ......... .11P .......... 1iT ........... ?$. ..... . 
3/25/95 9:45 S 18000 9.2 7.9 9.70 0.25 0.85 1.20 30 12 <1 <10 5 <2 <40 <1 <10 

)3.125i9S'r:·:·:i:·:·:·:·fer50·:SlHH):!$[j)!):·::::1iH:i:!l:l)!:HliH::::Hl::H!l][j[[[[ ::.[ .f:f.j.j!j[j[!jj[j.j[[l[[[:jl[l[l[!lll-[-l-l1rnl:l:l:trlll['j:j.jl[[j[jHl::[l::l!f[Hl[#1[i[llHl:ff>:<10;lff:!Hf[Al:l:l:fj/[;['52[:!l:Hf:f<4d[j'j[i[1il-<1![j'j'j"j"$10j[f:j 
3/27/95 11:00 S 43000 7.3 8.1 6.20 0.20 0.86 0.66 50 14 <1 <10 5 <2 <40 <1 19 

j~;!7195j~fH1f1fi:::1l11i1::os::s1:::;t!l5[;[:fil;irn:::;l;il!;[j[itm:11::111:1::tj[!1ll;Hli1Hlf[H1it::::;:[:::1i[[j[if!l;t;Hff[[[j[j[:[[filif)j][!l;[[[j[[li]m:::;1i::1;:i:1:;:!it1[[:!liW:l11!(H!!![:i:!;16f[[j[[[;fH!$il[:[f :w:•.:40[)t)t!Wi'¢1U[t!l:![W$$f[f[l[ 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >3 >8 >1 <40 <1 >27 

5/18/95 9:10 48000 6.5 8.0 3.20 0.60 0.50 0.24 64 20 

6/15/95 11:55 49000 7.4 8.0 0.32 0.11 0.71 <0.20 65 23 
7/28/95 11 :25 50000 3.6 8.2 <0.20 <0.10 0.54 0.21 94 35 
8/31/95 12:20 50000 3.6 8.3 <0.20 <0.10 0.53 <0.20 57 27 
9/21/95 12:10 46000 3.5 8.3 1.50 <0.10 0.77 0.23 79 30 
10/31/95 10:40 47000 3.4 8.2 4.00 0.25 0.77 0.36 90 36 
11/16/95 12:00 42000 3.0 8.3 8.20 0.37 0.78 0.24 71 33 
1217/95 11 :45 48000 5.0 8.1 1.60 0.20 0. 70 0.33 80 23 
1/4/96 12:55 43000 1.7 8.1 2. 70 <0.10 0.94 0.31 97 27 
2/1/96 11:15 S 8900 76.0 7.9 11.00 0.26 3.20 1.40 47 13 <1 <5 8 <2 8 3 <10 

,~W@ ... -.- ......... -.t~.;gq .. $. ....... 1~---.·-············································l ..................... : ... : ..... -........... LL ............... f.f.t.L .............. f.f ... f.~ •. -....... Ll.~ ......... -... ~a.f.f.l ..... .$. .. f ... l.t.i ... ~ •. -.-.: ... -... § ... -..... :.:.1!>. .. _._. 
2/3/96 9:30 S 35000 3.4 8.2 2.90 <0.10 1.90 0.45 87 30 <1 <5 2 <2 <20 <1 22 

f:Y31$o:jlfHf:Hffl:!![[;[9,l5[:S[[[[:fHAfllll:llll!lHlilHHltl[;fH!li[ij;jtj:jtjl[Hi[i.i!l:i:ili[i[i[i[iH[i[i[i[ifi:i:i!iHn!t[i[nt:i[iii.ill[lltl:ll[i[i)i[i:l[i[:li:l:t:tlrn:<1i[i[:jtjtitf6[i:t)i[i[l[n19tl:ltlt[i[i[t<.2t[=[i[i[il..;20;[Hi!i[i[J[:l;j[j[j[/j[90j![[/i 
2/5/96 11:20S 36000 6.1 8.0 2.80 0.16 1.20 0.49 74 16 <1 <5 2 <2 <2 2 <10 

[p$($6i[1l.lll.f[Hf[jj[1jl[!.Wli$[jj:[:!1~t!tl!:Ht!tH!!!i!tl[!tHt:w11tH111HifiH![:t![[[![[i[i!tH!:!HiHli!t:t:j1/[il!l[[j!j[[:)11i[1ii[ii[[!t!Ht11ttl~:11:1:1;w1:1l[l!i[j[:i::1j!j[j[j[j:jj<5j[it1fH[H[4[H:i/:1:W:<t2jj[l[l[:[[j:<41[[[:!lHfl5[jf[Hf::g::?1[[[1[H 
4-0AY AVERAGE (DEPTH INTEGRATED SAMPLES) >1 >4 13 >1 >2.7 3.7 52 
2/15/96 11 :45 38000 6.4 7.4 4.30 0. 37 <0.50 0.42 95 24 

Appenrlix 4.4 
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NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

Cr 

µg/L 

Cu 
µg/L 

Pb 

µg/L 
Ni 

,,g/L 
Ag 

µg/L 
Zn 

µg/L 

UNBNSB 2/20/96 10:35 S 13000 72.0 7.4 7.90 0.44 1.20 0.91 84 17 <1 <5 13 <2 5 1 30 
[2J2~/~6[i[H:!il_i_)9:40H$}:)e:::ilin·1·n."(:·:·:·:·_·:·:·:· (/HH)ilHH:rn:·:i:\·:·:·_j_: u_[_[_!_ilnU.:.:.::;:;_:::_:}_[J}nn.:_::;_}[:j<:1irn:r;:;~:ir:::.:H12[_:_::n::.,;:2:fni+ .. 1P.U . .L: .. ~.:.U.LL.7§.L .. 
2/22/96 10:00 S 10000 17.0 7.8 6.70 0.17 0.98 0.88 29 10 <1 6 <4 <2 <4 <1 21 
;2/22l9ffH/:i::H10;05[SHHH:·3·:·;·:·:·::1·H1·+J:·(:·:·1·:·(:·:·;·:·1·rnn:/:·:Hu-n·:·wn::u:H::rnHHH:H:>:WXHHH:rnrn::HHf:ij;1j[jrnu::'P!H:UHHH%nll::i>t2if.HU.1~.U.U.U~tu.L·.nw.LL 
2/24/96 11 :30 S 26000 4.3 8.0 5.50 0.51 0.98 0.70 55 14 <1 <5 <8 <8 <8 <5 41 
lZ/~4JBS~j[{%J1j1j: :}$!(Sf HH)O ·:.:.:. 1. j. i. :·:. [. [ · 1 ·;. :u !HHH~i!:lH. :n. 1. H [. ··:. ~. '. j. 1. f 5rnUlHHWUHHHHinrn:rn:. /Hi:l!U. :@HJ H:Hm .;1H:UH:f ,;:$_]. r: j. :~::.nu}[ :g_:. m::>~s irn m )-is.:.!. UiM. ::rn 
4·DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >2 8 <2 >7 >1 66 
3/28/96 10:00 30000 4.7 8.5 11.00 0.31 0.75 0.21 91 25 
4/25/96 9:15 29000 4.5 8.4 9.30 0.31 1.00 0.30 78 23 
5/31/96 9:40 39000 2.6 8.3 0.70 <0.10 0.50 0.23 130 53 
6/21/96 9:30 31000 3.5 8.6 4.80 0.19 0.80 0.42 250 91 
7/30/96 11:42 37000 1.4 8.1 <0.2 0.10 <0.50 0 .. 24 120 41 
8/29/96 11 :45 32000 2.3 8.1 <0.2 <0.10 0.58 <0.20 72 35 
9/26/96 9:35 35000 3.5 8.0 <0.2 0.28 0.63 0.30 110 28 
11ll/96 10:20 31000 5.4 7.8 1.8 <0.10 1.30 0.66 110 27 
11/22/96 10:45 S 3200 250.0 7.9 7.2 0.49 1.80 2.40 380 33 1 <3 9 7 <10 <0.1 32 

:1[1/22f96]Hl[HU1H;1Q;45:·:s:·1:112:4;·1·:·:·1·;·;·;·;·!·;·!·!·1·:·Hi!;·;·:·:·1·:·:·:·1·:·1·:·1·:·;·:·:·1·1·::1n:!![i[:!:ii):·;·:ii]U1:i;·:·:·:·:\!:HH::t!nHl)l!slf::l:!:ii1:H\f!lH12$U:HHH22Hn::n1n~1~FU.i~QL1.U.L)~?.LL 
11/24/96 9: 15 S 25000 4.5 8.0 2.3 0.39 0.82 0.72 71 14 <0.1 8 <5 <0.1 <10 <0.1 8 

Jtt2NS~:un:Hl:HW$:1[~US:·:·1·113HH?T·1·1·1·:·:·1·1·1·t·:·:·1·1·::::UHHH·1·t·rn1·]·l·:H·1·:·1:t"t"HHHtHHHlHHHlHWHl!HHU:tmt1lH}WH31:ill:1:t::t$:H:i:H:rn:p<5;l[HU:H:11:H::l:ill:ll{10rntH:tit0,[1!:HlH.Uit.u 
11/26/96 9:40 S 29000 2.0 7.9 1.6 0.24 0. 70 0.43 66 14 <0.1 13 <5 <0.2 <10 <0.1 11 

.urwrss,·-······l·l·l-:9:4<l---s ..... 15-4-:·-·······t·-············: ..... -.-.-.- ........................... : ... : ............ \·l·-·i·l-1-t---······:-,-, .. -............ :.1.J.J.J.J.:--=o+-········t4············,,;f?-········<0·2·-·······~n--.-.-..... <;o,-1-.·-·····-1t-·-··· 
4·DAY AVERAGE (DEPTH INT,EGRATED SAMPLES) >1.1 10 >8.6 >7.3 >3.6 <0.1 49.3 
12/5/96 14: 15 33000 2.9 8.1 4.3 0.37 0.63 0.20 94 26 
1/31/97 12:05 33000 3.9 8.0 8.4 0.19 0.77 0.53 67 17 
3/13/97 9:50 45000 5.5 8.0 3.0 <0.50 0.81 0.31 110 32 
4/17/97 10:05 45000 4.4 7.9 0.9 <0.50 1.00 0.49 100 23 
5/22/97 11:15 48000 12.0 8.1 0.7 0.26 0.60 0.28 90 31 
6/12/97 13:20 46000 9.1 8.2 1.3 <0.1 0.69 0.41 180 39 

7/10/97 12:40 M 49000 1.7 8.1 0.3 <0.1 0.5 <0.2 190 100 
8/14/97 15:00 M 46000 4.5 8.2 0.2 <0.5 0.6 0.4 100 30 
10/30/97 10:35 M 48000 3.9 8.0 0.5 0.2 0.8 0.3 50 17 
11/21/97 14:05 M 40000 4.0 7.9 3.5 0.6 0.9 0.2 160 65 

Appendix 4.4 
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NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 119/L µg/L 119/l µgll 119/l µg/l 

1UNBNS8 12/6/97 11:15 S 380 2300 8.6 4.5 0.6 7.4 13 2800 2600 8 160 98 68 83 <1 520 
12/6/97 11:15 S/F <1 <10 <4 <2 <4 <1 29 

:12rsJe11:11!Hlili!!H1't:15iliS/Hli1?Wl!iiHUl:ii!i1f!!!i!f!i1:::1Hi'l!fiilH:i:;1fi/1l!!lfl:::;1::::1:::1:1::lH:illllfili:::::lH:!:i!iili'fHf::n,1::::,1:lH:ii''i!'n,!:f,:H}filiili':H1$(}flii':!f/110Hllii!i!i74Hff:HfH::9o/:H::::ili!¢11ll!1!![li~7ofili/ 
1216/97 11:15S/F 17.7 <1 <10 <4 <2 <4 <1 22 
12/8/97 12:20 ~ 4800 37 7.6. 13.0 <0.5 1.3 q 57 44 <10 <40 14 <20 <10 <10 <100 
12/8/97 12:20 S/F <10 <40 33 <20 <10 <10 <100 

11:218/!}7 f H:H ·::t:H:112[20if [Sl[:[:6f 6 !; :n: ![[!lilf!U:::::11::':H::::Hl:H::1::1:::::1:::·1·:·:n:H:::::· :· :11::n:::::f H::· !!:::,: [i[iil: ::::nn::lH[![i[:/i;i['!'ii!:[ '[[<i (I ::::H·::<40/![[::;:,:16::::::[j[?go::: :[![![<1Q[ ::H::, :<to:::11·: '<1 ®:·1 
12/8/97 12:20 S/F 6.6 <10 <40 ! 17 l <20 <10 <10 <100 
12/10/97 8:20 S 37000 20 7.9 3.5 0.2 1.1 0. 7 110 29 <1 <4 21 <2 7 <1 16 
12/10/97 8:20 S/F <1 <4 ! 350 ! <2 6 <1 12 

1~t~1· :'~h~,m " ' "''S ~~ fitj ~~~ t :l l! 
1/21/98 9:25 M 25000 5 8.0 11 <0.5 0.9 0.5 57 23 
2/7/98 10:05 S 4000 110 7.8 7.5 <0.5 1.4 2.0 290 30 
2nt98 10:05 S 9.8 11000 450 7.7 7.5 <0.5 2.1 3.6 880 61 
3/26/98 11:00 S 12600 58 7.9 9 0.5 1.1 1.2 57 6 

-~;:~::.::t:.um:i~:~:;g~i~~~rn~:;:rnnErnrn::EWWHW:lm:m:::miE:rn:n:[:rn:iHrnrnimm1rnHltHHmrn:rnirn1):rnHrni:rniirnH:mrnE:i:~:n::i:rnn!~nrnt:1:~zHHn
1
n:rn;~Hl:i:i:l:H;J:i:rnrnn~wu:i::i;~grni 

3/26/98 11:00 S 3.3 22700 250 8.0 7.5 0.6 1.3 0.9 341 29 
3/28/98 11 :45 S 28300 11 8.0 4.0 <0.1 1.0 0.9 5 <1 <10 <10 <10 <10 <10 <10 <50 

·~~~~~~- .. :.: .... ·.··-}~·:!·g··s~F4,r·-'·'·'·'·'·······················'·········'·····················'·····'···'·'·'·'·'·'·····'···'···················'·········'···········~~-·-····'·'·~~·-···f····gif ..... 1·'·'·12·'·····'·'··;~(·········~~---.······'~b'····· 
3/30/98 11:00 S --43400 2.1 8.7 1.8 0 1.0 <0.1 5 3 

j3130/98lil.l!!l:ll.lH1!1]jOW!~:.1:~:a.:r.:~:!lH.:::.1.:.1,:.1::.:.un:.1H.:!Hf:l.!WlilH.lif.l:l.i1i:Hm::.l.lH::.:=:::.1.:.n1.1u1::!:H::,::Hrn.1:1::.:,,H:l!H!Hi[:~1:1::=:,:H:i<8jJl:'ffi3nj)~Z:f::nnnr<~;:::,u:.:<2gf)<10_rn: 
3/30/98 11:00 S/F 16.7 6 <8 13 <2 <4 <2 <10 

4-day average [dissolved metals) <1 <8 9.7 <2 <4 <2 >6.7 

4/21/98 10:35 M 29300 2.6 8.5 16 <0.1 1.0 <0.1 15 4 

6/23/98 12:40 M 48900 8.5 7.8 <1.3 <0.05 <1.0 0.210 220 42 

7/16/98 10:30 D 7.30 8.10 <1.3 <0.05 1.6 0.092 180 36 12.4 44300 
8/13/98 8:45 D 7.3 7.8 <1.3 <1 0.21 0.245 120 14 10.9 47700 

46600 10/15/98 10:25 D 5.4 7.8 <1.3 1.0 0.13 0.214 51 9 
11/4/98 11:15 D 5.5 7.9 1.7 0.9 0.09 0.245 260 30 9.3 48600 
12/15/98 10:20 D 7.3 7.8 3.1 0.5 0.15 0.214 140 25 13.3 41700 
1/7/99 8:20 D 6.0 7.9 3.1 0.3 0.12 0.092 98 11 14.3 48900 

Appp~-1ix 4.4 
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NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mglL mg/L mg/L ~19/L 
Cr 

µg/L 
Cu 

µg/L 
Pb 

µglL 
Ni 

µg/L 
Ag 

µglL 
Zn 

~1g/L 

UNBNSB 1/25/99 11:05 ST 20100 17.0 7.9 6.4 1.5 0.39 0.551 67 13 <1 <8 10 <2 <4 <2 23 

.1J.~§'.~~.i.i.;_i.Li.i.! ... i ... i.ii'~"'l!;13[1i1iiiii1i1i1_!;!i1:![H:i!i!.!i!i:i!i[ij_j_!_l.!Jn.i:i:l_l!;;!;;i1.:i1!t:l.%t:::td.i:t_:;:::.i.!;:il:l.:;!ilil::i!;jljilil::.::t:t:;_:ii!::1iii!_;i.:.H<8.:.i.1::i:f,a:::i:iJ:1:::¢2,;j_!:li ... :.~4:_:.;.i ... :.iF@.:.l.!.!.tl?9 ... l .. 
1/27/99 15:33 ST 13900 15.0 7.7 7.5 1.0 0.31 0.612 62 34 <1 <8 5 <2 5 <2 13 

N27/99H:::H:)nlHWH:H:H:SFH8,9'tHHH.HHt.tHt:"iHH.:lHH:::·i·:·:H·:·;·:·t·t·i·tn·;·:·H:.:HHlHtrnnrn:HJtt"Ht"Ht:·:·:·H·:·:·t·:::·nH}MH:HHH<8Wl:H:ii!Vi;:Hrn::12::H:n:U:n::)rni:n<2t:HW~t!l1MiH 
1/29/99 10:49 ST 36100 10.0 _7.8 3.8 0.6 0.19 . 0.306 90 10 <1 <8 8 <2 7 <2 17 . 

N~$)~~:).HW.L!10•4(}]:SPHi~2;1jnnn.Hrnn:t.Yl.l:i.\i.t.:.:r:rnT:.rt-ntn.:.::n t.:.LrHHHUrn)UHH.Lt!\l.!.1'U.fflY?<~j_j_m::rn;;arni[JEJ ... .!f~ .... .!.LL.!> •...... LU~-?.U.L .. L1g_ ..... 
4-day average [dissolved metals] <1 <8 [!!]I <2 >3.7 <2 15.7 

3/3/99 10:35 0 16.4 47600 02 8.1 1.1 0.3 0.05 0.092 90 11 
4/12/99 10:00 ST 11800 17.0 7.9 10.1 0.9 0.27 0.652 49 31 <1 <8 9 <2 9 <2 19 

iw11vas:1t:ti: :::Hif ::::1::1t:ltltiSF[)jJ,:?ttttttttt:rn:Hrn::H:t:i:itttt t:tt'.tttt :t:t:::::::tH tUtlHt::::: [ltt f :t:t :t:Htn: l;t;[[tHtltHtilH :::::::: [!t:lH! 'lHtill' [: [jjjHj<1ltHlHHHtit8H[l:l:i:!i:6;i;!;!i 'I![ Hl·%Ht:tFtl[~[\[t:t]l.t.l:ottl:'[. r·i·M:·i ::· 
4/14/99 9:50 ST 41500 1.6 8.0 1.8 0.4 <0.05 0.171 57 9 <1 <8 11 <2 11 <2 11 
.WJ.W~~-LLUU.HlHlHi[USl:\Hl,4~!\HWH1HWHH.fflHWHnwi:·:1:·:·:·,·:;:nrnH:l::::i:Hl:!:i\i\;j;[;[!;i1U:%!\lli:l!l)H.HUH·::nnnu::-<1;;nWH[$B[W:hHi15!;!nh::¢~\LU.:;<:f.f.U.U.'f?.U.U.LW.LU 
4116/99 11:10 ST 45600 2.4 8.0 1.1 0.7 <0.05 0.153 150 14 <1 <8 16 <2 8 <2 11 

t~/~6/99t::i:r:mtrn::::t:::mti:$Ft:;1:1,:2:::in::::1:uH:n:j::t:1:n::::::::1::::H1:1:1t1m1::n::::,t:;:::::t::::::::,:,:n::::::1::t:i::::i:::::i::t::::::::::::::H:t:t::q:t:,-1;1:i1::::::w<Bt:::EJElH:::oe~:::::::::1::1::::H:H:::.:<21:1l1m:i$10:m 
<1 <8 [!!!JI <2 >5.0 <2 >7.7 

5/27/99 11:15 0 12.4 46300 1.5 8.1 1.1 0.3 <0.05 0.153 78 9 
6/30/99 11:30 0 13.0 47700 2.8 8.1 <0.44 0.2 <0.05 0.101 75 14 

4-day average [dissolved metals] 

Appendix 4.4 
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NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~19/L ~1g/L µg/L µg/L pg/L ~19/L ~19/L 

UNBNDB 10/28/94 10:30 50000 0.8 8.5 1.00 0.18 0.80 <0.20 90 18 

3/5/95 13:10 S 6000 80.0 7.8 5.30 0.27 1.10 1.40 71 10 <1 <10 8 <2 <40 <1 21 

:315195\\\\\ \)l\\'.h\l)\\1 ~:1S\$jj\j\\ \j\j\!}mt\lH\HHHH;1Hl\l\lj;j)jj\j\)j;lnt\:)!):)Hl\W\!\. :1:· \Hl\l\lH)!nll)lHln. )l\inrn=:rnHHH\l\llllUn\j\)\j\jf ;m11:::::: <1 rn:nn:: jj2$)i: :)llnfl~Ojj\m:1;H110:;n:::;r:<4P)j)j;j\:.i. <J;::::iH::. Q7\)Wl 
317/95 10:15 S 3500 16.0 7.7 4.10 0.34 1.40 1.10 12 <6 <1 <10 <4 <2 <40 <1 <10 

:am95lm:)l[:\~Y1l[1bi20jS[lj)H\'UllilHi\!j][HWH:Hl![i\[[it!HHHHHlHtt1HHt!Hii.i\HHHHW?.lHUHHlHHHHl~[[:)[\:\l!'.HHHH!!.ifo[\jj\j\j\:[\i'::un.e1j:n:1:}«1QH\\H!\\jl6nH::::g:\:.;2\ltm:;\\i::40)[!\j\)H\~{Hll.l.\.LWm1.1 
3/9/95 9:20 S 13000 9.1 7.9 5.50 0.24 1.40 1.00 19 11 <1 <10 6 <2 <40 <1 <10 

@'.S/$:>:rn:1rn:]\j\)irn:s~g5j§j\j\j)j\j\j;l\jt:\:;:;1:iH11\l][l[j[j[;:;wrn:;w::rn:]:H:::::1:::::::H::::::1:1i::1:1::::1::::l1!\!i\\jj)j[;;f.iif![!j!~!~:rn:~:[·[1[:!H![;~]1Hlj:H[>t1H:::H::1<101;;11u:::t2::::H:::::·<!Z/;\;//!:[[<40)[/[[[![\[!1d/:.!:::t:.:12\[\[!. 
4-0AY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >8 16 >4 <40 <1 43 

3/23/95 13:15 S 16000 8.5 7.9 9.40 0.30 1.20 1.10 35 11 <1 <10 5 <2 <40 1.3 20 

i3f23/95\.\.:·\·\:\·\·:13jiO\S\H\\l\HHZmHH'\\j\\\H\\Hl\Hl\\\l\H:·:·iL1\H.HH\ifi\:\i\i.\.\.:H\\.;\\\~\\jjj')')')~U\\!.Hl'Hni:1:1m:Hl\\lHU\\j\j;tl\j\lj\]·j·j:\:.;;1\j\j\\_\·j·-i;10·::i\:in1:~·1·n:.1:::1: .. ~.l.l.:.\l\<AO:.l\J\iJ.2\.\j\.).r.\:t4f\. 
3/25/95 10:00 S 17000 5.1 8.1 9.10 0.20 0.76 0.96 22 9 <1 <10 6 <2 <40 <1 19 
s~$1;9s·············· ;cfosi··········i····································:· .. ·············· .. ········· ........... ·.··································································;i;;··········;;;10···········a············-~i'···:·:·

1
·<4c(········~1· ·· ·····1;r···· 

3/27/95 11:30 S 42000 8.6 8.1 3.90 0.22 0.88 0.65 63 21 <1 <10 5 <2 <40 <1 23 

:s1211,s$Hl!.H!i\i!\:.1t·s9:s::1:::i::1Aq:::111:H::H!f_:_!.1.:[:i:H!:[::1::Hli!!l:i:H\![:1:1:n::::::::::1:::::::::::::i:Hl:::1:::H:!/:l:::11::.:1:i:::1:::!:.:H:1::1:::::11.:::::i~i!Hi:iHi\[i241:H::::::::S1:::1:H:l:H12/!/H:::/:[si)1\Hl:l!i[: .. 1::[1\H.:!)20H[n 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.6 >8 16 >4 >17 >0.4 53 

5/18/95 9:20 49000 7.9 8.0 2.60 0.49 0.65 0.29 79 21 

6/15/95 12:10 48000 6.8 8.0 0.89 0.14 0.60 <0.20 79 25 
7/28/95 11 :35 48000 2.9 8.3 <0.20 0.26 0.60 0.29 110 40 
8/31/95 12:30 49000 2.4 8.4 <0.20 0.67 0.54 <0.20 68 32 
9/21/95 12:30 46000 1.8 8.4 1.20 <0.10 0.70 <0.20 78 42 
10/31/95 12:15 48000 3.1 8.2 2.90 0.32 0.93 0.29 75 27 
11/16/95 12:20 45000 1.4 8.3 4.50 0.32 0.67 <0.20 100 41 
12/7/95 12:00 48000 3.3 8.1 2.20 0.22 0.78 0.64 76 23 
1/4/96 13:10 46000 2.7 8.2 0.60 <0.10 1.50 0.25 71 7 
2/1/96 11:40 S 9600 18.0 7.8 9.00 0.20 1.40 0. 76 29 20 <1 <5 6 <2 6 1 16 
l?ffl@])])LH.n::n:t1i~j45iSjl}iHH(ili)i\.l;l)j\/:j.[:l:::li:.1in!}:/!HU':':U%1H:Hj.!;li!:!(:!i.;\Ul:liWU·;·:·:hHHH·l·l·:·:···(1·::=rnf:n:!<1!·.·:!:L>'·*·:unw.1:!:l:!Hrn~~u:uL:H~L:il:l.l.LL3!.!.lWi:)28U.i: 
2/3/96 9:40 S 35000 2.9 8.2 3.10 0.12 2.00 0.47 38 18 <1 <5 <2 <2 <20 <1 24 ·?P{®.·.·.·.·:·;-~Tr.·~·4s}i1·1·1 ···,er·························· ··················································· ..... ····························· ..... ·.·······················2r····· ···y········· ···s············-~f·········wo···········:i············:34·· ··· 
2/5/96 11 ;35 S 33000 2.8 8.1 3.70 0.38 0.86 0.45 58 21 <1 <5 2 <2 <2 <2 <10 
2/~/~_U.L\U:Ut;40.S)j:ji!;!AH.HiJU.LLLHHHVL\@LiWHH·:::·::H::rHLLrnnnn:::·:·.:H<H.l:)Ji:if!;lWrnH{lH\:!%J:j:<·1:i:U!iU.'(!i:!H.:rnH%!:il!\T<:~{}j.:j!i .. 4:1(l)\4ijij:\:),~.:iia:::rn 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >2.3 7 <2 >1.7 3 29 
2/15/96 12:00 40000 2.9 7.6 1.80 0.39 <0.50 0.24 68 26 

App,. ''x 4.4 
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STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~ig/L i1g/L 

Cu 
µg/L 

Pb 

119/L 

Ni 
µg/L 

• 
Ag Zn 

µg/L ~ig/L 

UNBNDB 2/20/96 11:00 S 29000 22.0 7.7 4.30 0.26 0.92 0.65 69 19 <1 <5 11 <2 5 <1 27 
:2120,~6:Hn)HH't 1 jOs ! s; ii()· o> · n:;. Hi:·.:.::·.::· '\nmi: n :: !;H 1. !;J:1::(;: · ;]:J::. 1::n. :Hn:nu: .: J nn j:;. Jn;:: :: 1. 1nn :H ::1n n n. :i:H n:HJ<1\:%11!<$ Hrn:1rn: e :!W >? ~~u.: .: .: .L ~.: .: .:. u .u~J .: .: .: .1 .L M .: .u 
2/22/96 9:45 S 8300 15.0 7.8 7.00 0.23 1.40 0.93 18 12 <1 <5 <4 <2 <4 <1 61 
i2t.i!2/9SH:lHH: :HH!:JJj50:S: ·:. :': fit:·: ·r i'. ·r:.; ';' r:.: .. :. ti:'::.:::< i:1: i. i' ff i"f ff ff. 'ff:. 1· ! : : ·: ·1·:. H.: ·:·:((( :':.; ':.:.:. ;· i. i : . i ·,. ;·; ; i: d: ;n ji<J:HH)H ><5 H :l n :::2 ! :!U:: H)!i2, .... ' ...... ~~. _L ....... ~1 ·.' ..... U~.9. ..... . 
2/24/96 8:15 S 17000 4.2 8.0 5.50 0.36 0.93 0.96 37 14 <1 <5 <8 <8 <8 <5 37 
:212 ~/Ell}~. rn.:. H :: : :: :: : 8/20 . s:: H:: w -~3: ! : : ·;.: i l. L:.::.:: H: ti:. : :: : : : :: : : l H. i.:.: ·; ·: ·: ·:·:·::Hr .. : :: .. u :: l LL ·.:.:. :: : . : :: . j. !j:. i.:. !: : . : . : . : . : . : !: H: :: H::: :j.::: . : . : :: : i: ,rJ i: i: i:::: H 1; 5. H:::::: H 11 _ :i :: H::.: :~ 2:: ::: : : :: : : : itli :: . : rn ! : ! : ~ ~ •. :. L:.: j GA::.:. i 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <5 7.3 <2 >2.7 >1.0 .. 68 
3/28/96 10:10 35000 1.6 8.4 4.10 0.13 0.59 <0.20 99 27 
4/25/96 9:30 36000 3.7 8.4 <0.20 0.30 0.66 <0.20 88 22 
5/31/96 9:50 38000 2.7 8.4 1.80 <0.10 0.62 0.31 140 61 
6/21/96 9:15 35000 2.1 8.5 2.80 0.25 0.73 0.35 220 74 
7/30/96 12:00 36000 1.8 8.1 <0.2 0.10 0.56 0.30 120 40 
8/29/96 12:00 32000 1.7 8.1 0.6 <0.10 0.72 0.32 95 35 
9/26/96 10:05 33000 1. 7 8.1 0.6 0.27 0. 77 0.39 91 27 
11m9s 10:35 31000 1.4 7.9 1.9 o.48 1.20 o.57 78 21 
11/22/96 11:05 S 2300 38.0 7.7 7.4 0.58 1.50 1.00 19 <6 <0.1 <3 <5 1 <10 <0.1 11 
:1:1J22/96:j:]mJ;HH11jtOS!H!SH1:H:1:an::rn:::i:!!!i!i!:HlH!!l:jl!1:::1:n:;:::::::H:i!!:i:!!1:il:i::i::::rn:::::n:H!1H!!l:1!:]rn:::::::!:::H:1:H!::!l!!:!;:::::::;i::;:·:10191:::Hl!::i~aH!:!!li:f!14:!1H!i!Hl!10!!1!Hl::Hit10l1!!]1!!·<!0;1:HH:![!53!i:H! 
11/24/96 9:25 S 19000 3.6 7.8 3.9 0.47 0.98 0.85 48 9 <0.1 7 <5 <O. 1 <10 <0.1 8 
,111z4100.-............. e:as.-.-s ....... a;e. .. ,.,.,.,.,.,.,.,.:.,.,.,.,.,.,.,.,.:.;.;.;.;.;.;.;.;.;.;.;.:.:.;.:.;.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.;.;.;.:.:.,.:.;.:.,.,.;.;.,.,., ......... ~.}-·-····,-,s ..... ,., ... ·.,<5·.·······-~~~-,-........ j::tQ·.·······'l;o-:1 ........ ,.9 ..... ,. 
11/26/96 9:55 S 30000 2.2 7.9 1.9 0.34 <0.50 0.25 76 18 <0.1 14 6 <0.2 <10 <0.1 10 

;11,2s,®1:1::1:1:11:1:]9.5l5:::1s-:::,:;::s1::iilll!::::i:::i1i::1i:iH:!:i:::i:~:::1:iHlHi::H:,:n::i::!:1::1:i:i:::::i:i:i:11:1n!:·1j:,::::n:·::1·:::·:·:·:::,111::i!i!:11::::::::1:1~:1i:i1::i:i:16::1i::::1:::~·::::1:::::1or,,:;1:::wn1:11:::H1rn~o~1::1:H::11a11:::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 >8.0 >6.6 3.6 >3.6 <0.1 26 
12/5/96 14:35 34000 4.0 8.1 2.8 0.47 0.60 <0.20 100 27 
1/31/97 12:15 34000 1.7 8.1 3.3 <0.10 0.84 0.44 69 19 
3/13/97 10:00 44000 3.5 8.0 4.3 <0.50 0.79 0.30 120 39 
4/17/97 10:35 46000 3.6 8.2 <0.8 <0.50 0.87 0.42 110 27 
5/22/97 11 :30 46000 4. 7 8.0 2.4 0.26 0. 73 0.34 93 34 
6/12/97 12:45 46000 5.5 8.3 1.1 <0.10 0.90 1.40 160 38 
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NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu 

µg/L 

Pb 

µg/L 
NI 

µg/L 

Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µgll 

UNBNDB 7/10/97 12:20 M 49000 1.9 8.4 0.4 <0.1 0.5 <0.2 180 100 
8/14/97 13:30 M 45000 3.1 8.2 0.4 <0.5 0.8 0.4 85 31 
10/30/97 10:55 M 48000 2.6 B.O 1.0 0.3 1.0 0.3 78 14 
11/21/97 14:30 M 40000 2.8 7.9 3.8 <0.5 0.9 <0.2 150 38 
12/6/97 1,:45 S 2000 490 8.2 4.2 0.4 ?.O 2.8 560 480. <1 15 11 5 7 <1 45 
12/6/97 11:45 S/F <1 <10 <4 4 <4 <1 17 
Mie1$r·············H'#s····1r···Ka:-··············································································································································w·········21tr·····-,3o·········lo:cr···n'i:1:o:!·······:·~1·.·.·.···709.·_·_ 
12/6/97 11:45 S/F 5.6 <1 <10 <4 <2 <4 <1 14 
12/8/97 13:40 S 4300 29 7.7 4.3 <0.5 1.1 1.0 47 34 <10 <40 14 <20 <10 <10 <100 
12/8/97 13:40 S/F <10 <40 11 <20 <10 <10 <100 

Jt?8/97;:::H::!:]:HJ:w1on1:S!j;j:'e,6-:]i::1:!l!:l:irn!::H:::::l::f!:n!::Hl:l:!:H:!li::ii!ii!l'liiil::!l:l:!:Hl:ll]:t:ll!:!H:!:Hl!l:llHHl:lH:i:!1]Hl!:Hl:l:!:!:ill!l:!:}:1:0l:l::!:!:<40:l!!::;:!14jl!ll!lH::<20jj!!:lli:<'!Qjn/HH<10!::1!H$1qQj_j 
12/8/97 13:40 S/F 6.6 <10 <40 15 <.20 <10 <10 <100 
12/10/97 8:40 S 35000 6.0 7.8 2.3 0.2 0.8 0.6 82 24 <1 <4 21 <2 7 <1 20 
12/10/97 8:40 S/F <1 <4 18 <2 6 <1 15 
·1z,101w'··············s·4o····s·····1;o;1J·····························:.:.: .... ·.·····························:-............. ·.··························································c::t'··········=<4···········1:e'···,····-,·;,;w··········:1······'·····,:c:1···········gq·:·:·: 
12/10/97 8:40 SIF 10.8 <1 <4 18 <2 6 <1 16 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >3.3 >70 54 >33.3 >38.9 <4 >242 
1/21/98 10:20 M 36000 1.6 8.0 7.2 <0.5 0.8 0.3 43 17 
2/7/98 10:25 S 2400 27 7.8 4.4 <0.5 0.9 0.9 20 8 
2/7/98 10:25 S 3.3 1900 48 7.8 4.4 <0.5 0.9 1.0 70 17 
3/26/98 11:30 S 6970 16 7.7 8.8 0.1 1.0 1.2 2 <1 

i~t.!6/98]!:::lff!:ilifli1[130!1):ijjjj!j1i~{!:!lHll!ll~l:l:!:::l1lH:i:i!iH]!;l;::i::·ijl!lj;·;·:/llliiiii!·:::·:1:1H·::n·:111::1·:1=·H1::·:1··:·::li!/•!=·:n:::;1:1·H·:·:·:1:n·:·:.;.t·,:·:1·::n!}:!:·::!:::·li!9!;!·:·:j·]j;·<2U·i·:!iH1·,;4·1:1···H1:<~·H····j·ji2Qj·:::: · 
Ji2siga · fr3a·s,F ~ · · ·· <1 · <a 1 1 1 <2 · 4 <2 1{ · 
3/26/98 11:30 S 7.9 16400 16 7.8 7.5 0.7 1.1 0.6 6 4 
3/28/98 S 32900 15 8.1 2.2 <0.1 1.0 0.3 6 1 <10 <10 <10 <10 <10 <10 <50 

-;~i:~t~·•·:··············.L. ..... ·s~F;it:···LLU .. .i.i).L_.· ..... U.L .. U.U.U.u.u.u.u.L:.u.:.U.LU.LU.LU .. U.i.LU ... l.U.Ll.i.L.L .:.!.·.:~' ..... :.u.~i:.:. l·.u~~>l:,·.L..~2··········:-4,..L,.L.:;······L-1~······ 
3/30/98 11:15 S 35600 7.0 8.1 2.6 0 1.0 0.6 10 5 

i3/30!9B'·iH·HiliH·j·11·115Hl/SjfH!J7;91]iH:!·:·:·:·:·:g·:H1n:::·,1;1:::1:1:·1·1·1H·:·1HiiHi;mi!i:1·:·::iUl1iii:::·:·:·:·::::::,·!ii;:·::1·:·::l:l::·n:::::1:·:·:·:1:·:t:·l::·<t·:·:·;::]:·:«1t:l·oo14:li:·~2:::·:l;·n::<'4·1:1U·Hl·1<2··1···111·112;1:Hi 
3/30/98 11:15 S/F 7.9 3 <8 12 <2 <4 <2 11 

4-day average [dlssolved metals] >1 <8 10 <2 >1.6 <2 15 

4/21198 10:50 M 37500 3.2 8.4 15 <0.1 1.0 <0.1 26 4 
6/23/98 9:55 M 46500 3.1 7.9 1.3 <0.05 <1.0 0.090 140 23 
7/16/98 9:15 D 46000 2.8 8.0 <1.3 <1 0.07 0.122 110 18 
8/13/98 8:30 D 7.1 47300 5.1 7.8 <1.3 <1 0.20 0.214 110 14 
10/15/98 10:35 D 46100 2.4 8.0 <1.3 0.85 0.11 0.214 52 7 
11/4/98 9:00 D 9.3 47500 0.9 7.9 2.8 0.69 0.13 0.275 67 10 
12/15/98 8:30 D 11.5 43100 3.7 7.8 2.2 <0.2 0.12 0.184 90 17 
1/7/99 8:00 D 9.3 49700 1.9 7.9 1.9 0.45 0.10 0.092 69 10 

• 
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• • NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~1g/L 

Cr 

119/L 

Cu 

119/L 

Pb 

119/L 

Ni 
µg/L 

Ag Zn 
119/L 11gfL 

UNBNDB 1/25/99 10:45 ST 35200 5.8 7.8 5.3 1.07 0.28 0.245 70 9 <1 <8 11 <2 <4 <2 23 
:1,25zs9::::Hrnu:rnrn::nnsFn!:::e;ao;m::;H\:w::· 1· ;:1 ·1 · 1· 1 ·1· 1 ·1 ·: ·. ·: ·n: · H1 ·1·1 ·: · 1·: ·: ·uwHn:::Hi:!:!l!:!:.n:1:rn;:n:1rn11:.:n:>m;:J. :;:_:un:<1'rn:.Y. ::«a j_f 111Ji;1>I. )<2;::.:.n1::1<,1trn,wH:M:1:. :HHf ~3 .W 
1/27/99 9:40 ST 16000 14.0 7.7 7.3 0.98 0.30 0.551 70 18 <1 <8 5 <2 <4 <2 18 

.112 7{99. H [. 1 H ! H l t lH l n n Hi .j. S Fj l .l if .Ml 1. n 1 i. H .~ H: .: •• 1 H •. W ft Hi:: l [ •• ] ! H ! t l !; ! l[ l. l t: !; ! li li. l.1: rn. l i :: 1 t. !! • ! rn .j. :rn it rn :11 t . :1 H. H 1 t 1 .1: t ! lj i :: : t ! Hf H H. l[ [j. :: [ :: : : l <1j H. ll fl!::[< 8) l t l l i ! : n: 5::: :;: t I •• l. [~2'. :. Hl r: [4)2~:.: .1 l l _ L~ ~l. t. LL l .•. 1 ~ _ l _ i. 
1/29/99 8:31 ST 30800 2.4 7.8 5.0 0.61 0.24 0.337 51 8 <1 <8 8 <2 4.78 <2 16 

.1!?.~!.~~ .. , ...... : ....... ~'.~1.,~f.. ...... ~,~--,.-............. : ....... , ......... , ..... , ....... -.,.-.,.- ....... ,.,.,.-.,., ... ,.-.,., ............. ,.,.,.,.,.,_,_ ...... , ....... ·,., ....... ,.-.... '.fl .. ,., ...... ~~---.·IIIJ] •.. ,.K~.--·.····A~:t .... , .... 1~,.,_,:, ... ,.W .. ,., 
4-day average [dissolved metals] <1 <8 ~ <2 2.8 <2 19.3 

3/3/99 8:30 D 10.5 47200 1.8 8.1 2.2 0.36 0.10 0.122 82 12 
4/12/99 9:40 ST 18200 11.0 8.0 5.4 0.62 0.16 0.407 50 27 <1 <8 9 <2 10.60 <2 17 

.4fl 2/9 ~ i •• l H l t 1 H l :. [l 1H •• iH 1 t 1 $Ft! H.: 1 $, 71 H H H: 1: •• 1 rn ti Hi •• H: 1 i H.:. :: H ! :: ! • ! :: l ! l :: ! : ! !l •. i :: i :: .l l .: •• i H l. l H l i W l. rn :. i: i j[ l: l ill. l. l i: l n ii l H: i l H::. g l t: !: ! :! : f. ! : l l: i. j <t·1j !i: :i .~ U: 1" BJ::. l I! l ·! 1{>:': ·! ·I l f [ l [< ;?! \i ! :~:.: 1 Oi30i: ! . l. l. -9. l.: .: .! . l. :~~: .! . : 
4/14/99 8:15 ST 34400 1.7 8.0 4.2 0.47 0.11 0.282 58 7 <1 <8 10 <2 10.60 <2 12 
1411:419~rn.rn:::H!:lHHHilHSf H:!n :1>s1rnrn:1:inrnrn:HlHU1: · i · ! ·: ·: ·: · n::: · :1: · ::: ·: ·: ·: · 'H:U :: · :rnnrn:,y:umw:,t nrnn n1:m;rnu:i::1n :::: 1: 1:1::::<tmH:rnH;.;itnH I Hto::::@m:<2:n:mH 101so: n :HH .;2HH!f:Hi11Hfln 
4/16/99 9:20 ST 39800 1.7 7.9 2.7 1.74 0.12 0.184 130 14 <1 <8 14 <2 8.29 <2 12 
-~N~i~?.·:·(1·t':·:·1·:·1·l°i·i·)~#1·1·1·/:2·:·l·i·:":':'1··i·······:·:···-·-·-·:···-·-·-· ·-·-·-·-·········:·······i···( .... l··-·-·-·-·-·-···-·-·-·-·:'-·(1·1·:'((;·1·:·:·:·:·:·1·1·:·<1:·:·:·:·:·1-;,:((IIJTIJ.<i)i:g:·;·:·i·i·1:·24·i·1·1·1·.;;(.·1·:·.'.1¥.·.·. 

4-day average [dissolved metals] <1 <8 ~ <2 9.3 <2 16.3 
5/27/99 9:15 D 7.8 43800 1.1 8.1 2.0 0.40 0.05 0.153 74 8 
6/30/99 11: 15 D 4.3 46200 2.0 8.2 <0.44 <0.2 <0.05 0.162 70 10 

Appendix 4.4 
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NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

Cr 

µg/L 

Cu 

µg/L 

Pb 
µg/L 

Ni 
µg/L 

Ag 
µg/L 

UNBCHB 4/24/91 12:30 <2 <6 <4 <2 <10 <2 <10 

6/20/91 12:40 33 <10 <30 <20 <10 <2 <10 

7/24/91 14:30 50000 2.4 8.1 0.50 0.70 1.10 4.30 30 16 <1 <5 <5 <10 <40 <3 <20 

3/21/92 12:15 S 7400 22.0 7.7 5.60 0.20 0.90 0.90 16 7 <2 <6 <4 <2 <10 <2 40 

j3/21/92:@nHll\l)112l15jjj)jS!::):::H:i:w:H:) :) :: :H)Hl)HrnH:m:::11:::::::::n:1:: ::n:· rn::::::: ::;:~::[: H[:[::~[j[;::: ![l!lH):) :! l!lf :[nn:::)j[f [l]l)H]):i:]:):):;i!2: [:jjjj[jjjj<Gj:[ :)1:l[jf H;4)l]l!l 1!)'<21[lil!l)!l~ 1 O !]H!Hl: [<2ll:Hl)l[j)1GlH][[ 
3/23/92 12:05 S 9200 9.0 7. 7 5.00 0.10 0.40 0.80 6 7 4 <6 5 <2 <10 <2 20 

j~/23/S7)1H[:[H1[1f i[1~~0Sjj[jjSjl!l~1 sj:[:[:[1::n[![~]l;ljl[:rn:::::in:i:1:j]jf[j!] Hll]Hl[lHll[l)Hl:lf i[H:[:H[f [[ii[lH[Hf i:1!):]:[:::r::i[[:[!lHU[;[UH[:!HlHH[:[:i:[w[:i:[~mH:k§:)l[l[:[[)[;la][):)j[:[1)14101 H)i]H:<1 O .U.H:. [<?l.l. :li.t >!;~ ~[)[)) 
3/25/92 13:15 S 19000 6.9 7.7 4.40 0.10 <0.10 1.10 7 9 <20 <30 <20 <2 <40 <10 10 

)!.~W.n ............. l.rt~J~.:.:.$.Ll.1@.:.:.:.:.l.l.l.Ll.1.: ... -.- .. ).::: .: ... -... :.:.:.:.f.l.13.:.:.:.: ... :.: ..... -... L!.l.i ..... l.f .:.!.Ll ... l.f .Ll.i.l ..... -..... Lf ... -... 3~9. ......... 199. ........ ~?.9. .......... f?. ......... .:1~g .... _ .... ~:1.9 .......... ~~-·-··· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.6 <14 >2 >1 <20 <4 >13 

4/23/92 10:45 47000 1.2 8.2 3.70 <0.10 0.10 <0.10 86 22 <20 <30 <20 <2 <40 <10 20 

10/29/92 11 :45 50000 2.1 8.0 0.20 0. 15 0.40 0.18 89 41 <20 <30 <20 <2 <40 15 25 

117/93 11:25 S 9500 660.0 7.8 1.80 0.23 0.58 4.80 1000 120 <20 <30 <20 13 <40 <10 67 

y1r~a:HH:UHiHH\;1:n3p[l!HSH;t;1s.:.H:taeooHUiB~O;-O!Ht'ri!ltHlH3\MH\ifo.ZJ.:.:;J.10\HMVA!Y~:.H\1200\Ui\.i140\ •• ;;;;;.k!20;.;\H:<MHHHH:<20;;.=n;::J~\\H!i\H\ii!40nli\i\.\<:1\o\HHiU)~:.\.\1 
1/9/93 11:05 S 33000 11.0 8.0 2.70 0.32 0.45 5.00 47 17 <20 <30 <20 <2 <40 12 27 

.,/9/93;UH\:HHH\\\:1\1\(1Q.\j\.sw •• 18.\.H\400001;;\2Q[O'\[l[B!1\"\"\"1AO.\\\:o.2~mn:crsoH:ma,{li}:\.H\i1:50\j) •• l:w.\.:.:H:\;,;2Q.;lU:\:r;30f\.i[;:;f<20\!\:\:;f).<2\j.H\;\:\$40m .•. :H<1\0H:rn.:::J9{~;l: 
1/11/93 15:10 S 35000 16.0 8.0 3.60 0.41 0.96 0.82 91 20 <20 <30 <20 <2 <40 13 17 

Jl1j/9$.iHHi\J.\1*;1S.\.1.s.\m1a.\[\.\31000\i •. 18~0.j\ •. Bi1\m.:s;20:::na.M1)\\.;.iM12.}1@W •.• jj.j\20\)\Hil\lj2~\jfl)\.)j)-;20.\.\jjj\\.;3ti\j\;.H\\<20)~.::u:.,i2)\.\lii\l)<41(,]:.n::1gjf\.\.)_\),Nl.l 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) '<20 <30 <20 >6 <40 >4 36 

2/19/93 11:00 S 22000 180.0 8.0 4.60 0.24 0.74 2.00 290 33 <7 <10 <30 7.2 <3 <4 <20 

.2/19}93\[Hlfl)l\Hlil1\f.oo·:·:.s.\·.NJAj)j:2sooo]H22oi<)flli8.i0'1j)j!5)0!.l.:0;2tfH::io;ao1Hf!11,60;j!j:j;36i'l!.:1H1Hi39j:H:!:HH:<!7'H[!)!Hl:,;;12'.L1.1:·<30 .• j:jlii!'7,'(;1!1:i!:![j-<!Ji.:1:::·l·[@j/[![·/:r:LSO·[·r·l 
2/21/93 10:40 S 20000 9.4 8.0 3.30 0.21 0.41 0.75 43 17 <7 <10 <30 <2 <3 <4 <20 

lzi21)$Zl.l'/·~·1·r:·:10:40/·.·1s:·:·11~:·r~·34000T339A·i··a,1··1·1·1·1C1·1···o;ia··:·:·040·:·:·:9·1$[·:·:·[170·:·:f··;·i@:·]·:·:·1·:·-:1··:·:·:·:·:·1s·:·/·:·-·:>¢3o········ta,o:·:·r:·r-::r[·:·:·:·1·14·:·1·:·1·i·11·:·:·:· 
2/23/93 10:45 S 40000 4.1 8.2 2.20 0.16 0.48 <0.10 72 14 <7 <10 <30 <2 <3 <4 <20 

i2/23/931lil:l:![!ff [l110,4S::!:is[:[:M!li!!i4400D;!.}1l8lfl:::a;:?fifilf1.lff!}:UlfOj1S):[f[:o)l![![·<O;f10/Hlf!~l>;l[ii·ji)lj1Aftf!l!ffil!~t::f1l·:[1[;;1;o1!1!i!il)A30jjH1::1]:<2)l)!1!):::)..;llilii!ff!:·<:il!:1[!:f\f[A20!:!~f 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 >5.3 <30 >7 <3 <4 >40 

3/18/93 10:30 46000 15.0 8.4 1.40 0.12 0.56 0.30 96 22 

10/27/93 11 :00 47000 5.0 7.9 0.32 0.38 1.20 0.25 76 25 <5 <10 <20 <2 <40 15 20 

Appenrtix 4.4 
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• "--~/ • NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L µg/L µg/L ~19/L ~19/L µg/L 

UNBCHB 1/25/94 12:50 S 36000 13.0 7.9 5.30 0.47 1.10 0.42 150 13 <5 <10 <20 <2 <40 11 29 

J/2$/~4UtH/fil.l1~:$Sf .~i·:·i14!:!:[ l::·:·::::1·1·::i:::1:::::::::1:.:H·i·H:!\:::l:::::(.:;:::.·.·:·:·:•.f.f[flflHHflHHHU}lrnlLLrn.1.:HHHHF<!5[lF!lH! <1[0HHW[j<20<nH.i2[:U.U.<~P.LLU.·.w.·.·.:.).4~ . .l.L 
1/27/94 12:30 S 40000 23.0 8.0 3.10 0.35 0.50 <0.10 130 30 <5 <10 <20 <2 <40 11 26 

w2119:4lliiin:1:H[!i12:t>5[l[i[$:l:l:N~A:i.i!i.!l[l:1lll![W[tH[lil[l:lllil:l[l!lliitH:::1r~:~]lHi:[m[:[l[!:l[l[liHH::·lllll!ll[i[l[":l[l~:·[·:·]:r1·i·:·:·1·:·:·:·t·:::~::~Sli[ij[[:i[-t1[0:f[!ilil[~20Hl[W[Hf2[l[!m:::<40::iJ.![i.i1[1l:_:J.l.i.i$Z!Jt: 
1/29/94 11:00 S 46000 1.0 8.0 0.94 0.39 0.81 <0.10 160 15 <5 <10 <20 <2 <40 16 35 

·11~9194-······:·······1t·os·····~--:.:,a.-: ... :.: ... :.: .. :: ....... :.: ... :.: ... :.:.:.:.:.::··:·.····:···········:·····:·················:·:·:·:···:·····:·····:·:·······:·:·:·:·:':···:·~s'·'·':':=·=-:to,-,.,.,:'.<20-,··:,.,.,~,-,.·:·:·:<4q::····:···14···:·:·:·::~z:·:·:· 
4·DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 <20 <2 <40 14 36 

2/7/94 11:50 S 34000 31.0 7.8 5.20 0.64 0.84 0.79 150 24 <5 <10 <20 3.4 <40 10 77 

[2J7tSil!llllrnHmlrn1:11,5s:u:sJ:10:1tw·:·:·Hl·:mu:1nu:HfH[![l·:::·:::·:·:·);:·:·:·:·:n·:·::::::u<:':U:WHHHUHHHiHll'HHl!HHlUHlH~5\lfH~}tOlWHll~~20[~:iHUiAJHU~40!f!HHl[l12HHrnrn:;si§:i[im 
2/9/94 11:45 S 35000 24.0 7.9 2.80 0.13 0.15 0.43 150 23 <5 <10 <20 <2 <40 <10 20 

~21~/S4lti::::;i:):[t!:[:1:1)::><Hlti:slW:12f:tli!1!l[::t!titlfHlt1f\!f!f!!lf!fi1!fl!iftltltflf i:H:::::1:::11::1:::11::1:rn:::::::::1::::1:::::::::::~:::::rn:::::::::i::1::::1:1:l:<~:::l[:):1:<:1[0!l!ilillf<20lflil~li[l<2lll]flfl!lit4ot::):::[f<[1:o;[:::::::!$of:1::l 
2/11/94 11:30 S 48000 8.2 8.1 1.20 0.13 0.43 0.15 220 34 <5 <10 <20 <2 <40 10 15 

:2/.1H/94,,,,,.,.,.,.,.,~.1.:~;-:,:S:-:-:N1A-:,:-:-:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:;:::::::•:::•:::•:•:::•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:•:-:-:•:•:•:•:•:•:•:~$,:-,-:,,.,,;J0,.,.,.,.,~20,,,,:,:,:;~::;;;:;:;:*40::::::::,:1,,:,,,,:,;,;,;!29i,:,:,: 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 <20 >2 <40 >B 33 

4/21194 11 :00 48000 3.0 8.3 1.60 0.24 1.10 0.34 82 <5 

3/5195 13:25 S 9900 100.0 8.0 5.10 0.27 1.10 1.60 130 20 <1 <10 11 3 <40 <1 28 

:Mit95J::::rn::rn:;i::13iaa['Sfli:!!lWA[[jf[f::::::::::::1::1:1:::Hl!W!:fff[j[f![i[:[lfrn::J:i:H:i:Hli:[;jfl:f:H:1::::H:f:Hlllf[[fll:l:f:i:ilfll:l:ili!lilil)!):)1:::::::::<1::rn1::::lit10[ll::UH:i14'i!rn:]:Hl~$j:rn:iiHl~40i[[!li[:1tl1[[:;:[l[i[:ElO!i::[l 
3n,95 10:30 S 5900 26.0 7.8 5.10 0.25 1.60 1.30 32 10 <1 <10 6 <2 <40 <1 <10 
·31,us5:·i·:·····~·····:·10·3s·$········13···········································!·.·····························:···:······························································:<:1···········:.:rn··········:{if···········~···········:4g········~··<11·r:·:·:·:M·:···~ 
3/9/95 9:40 S 17000 11.0 8.0 11.00 0.27 1.20 1.00 36 14 <1 <10 <4 <2 <40 <1 <10 ·yg!§s=·,·=·=·=·=·=-,·=·=·g·45·'s'·'·'·'·1tr=·=·,-,.,.,.,.,.,.,.,.,.,.,.,.,.,_,_,_,_,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,., . ..11·=·=·=·=·,·~=ro·'·'·'·=·=·1e·'·'·'·'·'·,;;.2·'·'·'·'·'~4cf'.,.,.,.,,¥,,,.,.,.,., ... ~if'···= 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 >10 >1 >16 >0.36 36 

3/23/95 13:30 S 21000 4.2 8.0 9.10 0.29 0.92 1.10 34 13 <1 <10 5 <2 <40 1.5 16 

'i¥2.~)~:$.::::::'.'.''.'.'.'.'.'.~~:~,:~:=:·:·:·~P.-'.''.''.;:·:·:=:==·:·:·:·:=:·:·:=:''.''.:'.''''.;'.''.;'.''.''.''.''.''.''.''.''.''.''.''.;:;:;:=:::::·:·:=:::·:=:::::::::=:=:::::::::::::·:=:·:=:·:·:·=·:·'.·:·:=:·~1·'.::·:·:·:·~yq:·:·:·:·:·~~''.''''.·:·:·4~·:·:·'.·:·:·~~-:·:':·'.·:·:~1·:''.''.''.''.'.'.:1g::::::: 
3/25195 10:25 S 25000 6.8 8.0 7.00 0.29 0.81 1.00 41 16 <1 <10 <4 <2 <40 <1 <10 

:3)2sJ0$::::::::::::.:.j0!3:o.:s:::::::::s:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:1:::::::::::i<lO::::::::::::t::::::::::::?;:.2::::::::::1i:~O::::::.::::?r::::::.:.~no:.:.: 
3/27/95 12:00 S 46000 10.0 8.1 3.70 0.21 0.81 0.65 69 21 <1 <10 <4 <2 <40 <1 20 

,~zgi1.~.$..:.:.:.:.:.:.::1i.ig~::~::::::::n~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~1:::::::::::hq:::.::::::::t.:::::::::::::i:::::::j@:::::::::A:::::::::::1~::::::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 >4 <2 >17 <1 >29 
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NEWPORT BAY 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

Cr 

~1g/L 

Cu 

µg/L 

Pb 

µg/L 
Ni 

µg/L 

Ag 
~1g/L 

Zn 
µg/L 

UNBCHB 2/1/96 12:05 S 18000 36.0 7.8 7.70 0.33 1.60 0.97 47 18 8 <5 6 <2 5 2 <10 
:Z'1/.9!HUrn::H<1~·10::SHHn:18fH:{·i·:·_·:·::Hi/·_·:·:·i·:·i·i?::·!·:·:·:·=·:·:·\n.L!!l:1:L!.Lrn.:wfULU![:!:!:i.U:f.H)\!\iH!.Hrn:2:innn:=Hn4srn:m:w:a_!_!HHH'!2!\!.::rn:!![e<rnHHfZ_!iY.LWW.U. 
2/3/96 10:15 S 37000 2.1 8.3 2.10 0.10 1.80 0.38 32 12 <1 <5 <2 <2 <20 <1 39 

\Z,3196i\HH!:!HtU\J0:2-0FS.;\\HH20\.\:n\%l\l\:\\;rnn:H\HH!n:HH\.Ht!t:m::·:·:·:·::u:1m::t:HllH\\\\!j:)\lHH:H:\\!HH\\\1H\H\HtHH\\HH\1\m:<1rn:H::::c!S(f\\\\\\\2\H\\\HH\\\i;2;\;\ltL\.~?P.t.\\Lt.t.~t.t.\.\.L\ML\.t.i 
· 2/5/96 11:50 S 41000 4.8 8.1 · 1.40 <0.10 0.64 0.30 95 27 <1 <5 3 <2 <2 <2 <10 

\2/5f~6'rn!\:}!rn1:1:\55L$·:·:·H13;}(\:·:·:··:·1·1u· u·:·_·:·:·_·t':·i·:·1·1·_·:·:·:·:·,·:·:·:·u:{f:\.U.L!YH.:.uum.HLHU.:.u:H.l!U[)_)<~i[[//[<q[!i:\:k22'\_n: \:\.H<~_:_Lml\<1q[\\Hl:H!if!.1 .... l.!j_:2~.L. 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.7 <5 10 >0.7 >3.0 >2.0 22 
2/20/96 11:15 S 28000 20.0 7.7 4.60 0.25 1.00 0.51 97 25 <1 <5 5 <2 6 2 30 
!<l/20J96t:rnHH;l[W11!iZO\:SHU"ia·i·:·:::·:·:·:rn:H<m·:·:·:·:·:·j·:::·u:·:·:·:·:rn:·:·J:f:(\ij:\:ttnt:n=nnn:::%H\:WUn::rn:::=)Hrn<!1Wf:f1J;?!5ffUjf1<2)Hf::>,2!L.-.i.L~U.i.U.i.L?.i.LU.U~W}.\ 
2/22/96 11:25 S 21000 6.1 7.9 4.80 0.16 0.88 0.67 28 6 <1 <5 <4 <2 <4 <1 20 
\2/22.1~6[H[Hl!W)i1::301jS!·:·:·:·,aH:l!)l·l·1·!·:·:·1·:·:H·r·1·1·:·:·j·[·l·:·1·r·:·i·1·]·:·1·:·:·1·:1HlHH!H:\fj[[}Hl/HHiH!H/H\:[Hfj\HliHHrnHHH*1i![H[!:j[}5i[![U)\<?)Ht:H'%!i!Hilrnic{3![HUfUH<:1rni.1J.H7%). 
2/24/96 8:30 S 25000 5.6 8.1 6.50 0.42 0.92 0.80 62 17 <1 <5 <8 <8 <8 <5 23 
:2124/96[H[fl!llt![i[i[[8i35:;s·:·:·:j!1~i;:[W[i[;[![i!:[![i[!l:l:li);j;[:[n:::1:::1:::[:[:[;[i!:[;[i[;j;l;ji\;;![!\;[!li/;[![;j[[:::t:[;\;[i:;[;[[i\[[[![i[:l!l![!li[][Hl:![i[[!i;i[~1[!j[f![i['[i,;5:[H[;j[![[<2][1:[;[[i[Jii!2[i[[j[[l\H;.;B_L:[l;i[f1[,;2[[[1[[l[l\3~j_[j[j 
4-DAY AVERAGE (DEPTH INTEGR.ATED SAMPLES) <1 <5 <2 <2 >2.0 >0.7 >35.3 
11/22/96 11:25 S 5400 200.0 8.0 6.8 0.41 1.70 2.00 290 25 1 <3 B 5 <10 <0.1 36 

·1jtl22796[/[Hf[1j1/12§U9\H[14,2\\!H·n:::·(nurn·r·l·l·:·:·11urnn·:·:·r·;·r·r·r·r·r·:u:u:HHHHi;i[\[:)\l[[rnfmJWrnm1::nnrrnHHHHfH1lHH%:Hf8[H1[!![!\i[[f6:Hf!H[1[t)[HH)_[-<W}.H[<(P_LHHi.4TUH! 
11/24/96 9:45 S 23000 3. 1 7.9 2.3 0.37 0.76 0.64 60 11 <0.1 7 <5 <0.1 <10 <0.1 7 

J[1124($8f! .l. [![;[! :H[$:4$j[. S[i/[i:[16[!1:l.f ;i; ![/;[_j;ji[![i[:[j[ [[;[;[;f:H\;[Hi[i[i[H[[ilil:li;[[[[i[H![l[H:rn:n):[H[:[:il[l!U[![:\ ;1:i [[i[: [;[[1;1:[,Hl;]!Hl.lJ[:!<IM i ![, :: !_/[$:[: i!if l';_ ;;f!:5:/!j;[_ if iO[S;![. ni:r:~10;,f :::r: .. o~~lm:li]f H9f lf f. f [j 
11/26/96 10:05 S 31000 2.2 8.0 1.5 0.27 0.70 0.49 70 15 0 13 <5 <0.2 <10 <0.1 9 
Jit/28(S6t[H\li[i;10:0Sjl[:S[jlji[[16\j[j[jl:lHlfil:f:1:H\ilfj/·i·:::·:1::::n:::H·:·:·::::1:rn:ri:i::n:::::iH/!\/[fif[\[:[:li:iH:::H::1:jff[[j[f!Htfifili/H\!;\i/:iHH<0/1H[i[H[[tg[H[[;fj[f[/'5Hill1!\ifHOi6if!11!i:i!!11if~j:rn:1:<o,n::1!:!fti[tSjlmr 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >0.3 11 >7.0 4.0 >3.6 <0.1 25 
12/6/97 12:00 S . 950 1800 8.4 4.7 0.6 7.6 12 3000 2700 9 170 110 78 84 <1 560 
12/6/97 12:00 S/F <1 <10 <4 <2 <4 <1 18 

:121e19J:1;11::r::n:::121oorn$:1::2<l}lH::rn::1:1:::rifH::ff:r::r:1:1:::::rH1::n:·:1:·:::::HrJ::·::::;·::u:::Hr:r:n:1H·r:H:::::::::::n:::1:1::Ht:wr:r:::::H:::::rrt::a:::::::::nr1101::::11i::1i10::i:Hit:J€l::111:::ir:,91::r::n1:1H:<i1::::·r:i::sao:H:: 
12/6/97 12:00 S/F 20. 7 <1 <10 <4 <2 <4 <1 16 
12/8/97 12:40 S 8.4 <0.5 1.6 1.1 <10 <40 18 <20 <10 <10 <100 
12/8/97 12:40 S/F <10 <40 17 <20 <10 <10 <100 

:12,ru91T:T:········12:W(rsr···22;ir·············································· ..... ·.·····························································-·-·-········· .. ········,rnr·······<®··········tr·········~2.o·········-¥it>·:·······#10·:·:-r·.rrna·:· 
12/8/97 12:40 S/F 22.6 <10 <40 16 <20 <10 <10 <100 
12/10/97 9:00 S 41000 40 8.0 1.7 0.1 0.7 0.6 170 37 <1 <4 23 <2 8.0 <1 23 
12/10/97 9:00 S/F <1 <4 18 <2 7 <1 12 
;1Af10/97[)\Hl/9tOOTS)f116Ai:HHH.Hi"HlH"l·i·i·:·:·:·:·:·%rn·:·:·:·:·:·:·:·n·1rn:·:::un'rrr:i:H:H:!rHTi"[}·n:u::·:-rrH:Hl':[[pM(ffrnf:\14[j:f[;T[·s9:·::::n':}:Z\'YHn::a)Uf1['[f:i<:t\\H:10::n::: 
12/10/97 9:00 S/F 16.4 <1 <4 29 <2 7 <1 16 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) >2.8 >56.7 61 >25.3 >32.9 <4 >183 
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STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~19/L 

UNBCHB 1/21/98 10:00 M 37000 5.2 8.0 4.9 <0.5 0.8 0.3 53 22 
217/98 10:40 S 7900 140 7.8 6.6 <0.5 1.3 1.9 350 35 
217/98 10:40 S 13.1 28000 330 7.9 7.0 <0.5 1.9 2.8 660 80 
3/26/98 11 :45 S 21300 93 7.9 7 .9 0.5 1.2 0.6 97 7 

Cr 

µg/L 
Cu 

µg/L 
Pb Ni 

~19/L µg/L 

• 
Ag Zn 

µg/L µg/L 

!3126198 !!1!! !i!! !!;[;!1 [1!14.5iliSltii16;4l!ill!!!llHlili:lliljli :[:iH:ll!l['[i;l]l [~[;jl;i[i[ :[:[l]l[i[![:[;i:il!!!!l!l:[;[,j!j!;:i;llmlilH[l!:l:[![j[:!: i!;i[;[l;l!l:': ::,:::::! ,«1[:[,[:[:j:[14 :::H:: :::i:ut::::: :::: [[5:lH!! iHlil!ii'[[j!:j!i!l::::.:2[ [[HH::. 41 J. j_[. 
3/26/96 11:45 S/F 16.4 <1 <8 ! 9.0 ! <2 <4 <2 <10 
3/28/98 S 33700 14 8.1 2.2 0.2 1.0 0.6 18 4 <10 <10 <10 <10 <10 <10 <50 
·w2s}9a'····························s····1ff4···-·-·-·-·-·-·-·-·-·-·-·-·-···-·-·-·································-·····-·-·-·······························································2'············a~····-···--·~1············2:t'····-·-····1~············~2···-·-·-·.1·#~.·.·. 
3/28/98 S/F 16.4 <1 <8 ! 11 ! <2 5 <2 15 
3/30/98 11 :45 S 45800 4.1 8.1 0.9 0.3 1.0 0.3 8 4 

,=:,,,,,,,,,,,,,:,~,,:;, S~F '~~ ~' ''" '*'''''*'''''*''*' ,,,,, '''''''"''' ,,,,,:,::;::::::,,;::::~'::::,,:::::;' '"'''''''~r;'''''"'"::'''@!a'""~' ,,,,,,,:~::''"'''''~~'''"'"'~!"'' 
4/21/98 11:08 M 40800 4.3 8.3 3.1 <0.1 1.0 <0.1 23 2 
1/25/99 15:15 ST 36700 4.0 7.9 5.0 0.99 0.32 0.245 54 10 <1 <8 12 <2 <4 <2 20 
.1J.:?~~$.U.U.U.HLHUWl[SF:H16/1);l[![J(::[l)[U[/!)['[![l[l[l!n:[:]l:;rn::w@·:·:·1·:·:::·:·d!l!)llH:[l}[(l'll!ld/!n:H:::n:·1·:·:·:<1:·um:[l['-M:H::!;l1Z:nn1un.:2:rni:irn:<IIHHUHl9.l.U.U.2~.u.: 
1/27/99 9:50 ST 15700 26.0 7.7 7.5 0.85 0.30 0.673 98 14 <1 <8 5 <2 4 <2 11 

·;r?t!#,9·.·.·.·.·.·.·.·.·.··_·_·_·_~f_·_·w.K·:·(····················:· ·-·----.·.·-·:·(1·:·r"r":·1·:·(:':':·:······· ..... ·.······· ..... ·.····· ..... ·.·(1·:·r'r":·:·:·:·:"1·:·······-~r-·········;:a···jlH:ufo:Hj·(::rz-·····1·····.f:Y(:·1·1·~i·i·.·.·ij_~·.·.·. 
1/29/99 12:30 ST 37800 11.0 7.8 3.5 0.60 0.18 0.306 81 8 <1 <8 9 <2 6 <2 17 

·ww~s.·:·:·:·:···:·:·1:too··sFr····,~·r-·-·-·-···-,-·-·-,-,-·.·-·····-······································.-.-,-,_,_,_,.,.,.-... , ... ,., ... -... -.,.-.-.,.-.- ... -.-.-....... ,.,.,.,~1'·'·'·'·'·'·;:a···,ErJ·····~~---.,., ... -.~·-····-······~2········-·o:;10···· 
4-day average [dissolved metals] <1 <B ~ <2 >4.0 <2 <12 

4/12/99 11:00 ST 17600 15.0 8.0 8.8 0.76 0.25 0.551 59 12 <1 <B 8 <2 11 <2 12 

:1n~~:··:········.:.:~-~·~~·~;.~~.;.;.13.1;.;.~~~·~~;.;.;.;.;.~;--~;.;.;~:~·:.:.:.:.~:.·;·:.:.:.~:.·;~·:.:.:~:~~.:.:~:~-~~:.:.:.:~;·:.:.:.:.:.:.;:.:.:.:,:,:,:,:~-:.:,:,:,:.::::.:.:1.·-·.~B~······r·:.:.=~·:.:.:.:.:.~:~.:.:.:.:.:.::~:.:.;.:.;.;~.~;.;.;. 

N14/99l:WrnU!i!!}}!1WSr\US,(}[Wl[lHWHlilHl!WHi!lJHHUtiHtH!Hl!liiUH:1HHHH!!HU:W:·(t':":":"j";":":":!!·u:·rHH·:::·:·:::·1·:·:·:;,;1:·1·:·:·:·:·<a·j·f 1:\10Y:!HH1<z1·:·:·:·:·:t~j!;[jj1![[;j<2][i1UH!it10j1!f 
4/16/99 12:10 ST 49500 2.3 8.0 1.3 0.53 <0.05 0.153 150 13 <1 <8 17 <2 7 <2 12 
N1!3'/99lHHHrn:rnHiHHHrnSF1flHi4!S<iHUH)?HH!U:H::n:::nn,H\{!j;i;i@n:1;1:·:·:·,·n1::::::n::::n:·;1::;·lj;':)j:j::::;:n:}:}![:·;·;·;·«1·:·:·:·:·:·;;.e::i{JEJ:ntt2j;';)[l';J;jl[;}:::::i;2iHtm::::1:0:nrn 

4-day average [dissolved metals] <1 <B ~ <2 9.7 <2 >7.0 
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DANA POINT HARBOR 

STATION DATE TIME Depth EC Turb pH 
feet umhos NTU 

DAPTHE 11/9/95 11 :15 54000 0.6 8.2 
5/31/95 11:30 48000 3.1 8.2 

10/23/95 13:55 54000 0.9 8.1 
12/23/95 11 :35 s 48000 3.4 8.2 
12/25/95 0:00 s 48000 0.9 8.3 
12/27/95 11:25 s 48000 1.1 8.1 
2/21/96 11:10 s 37000 5.8 8.2 
2/23/96 11:20 s 42000 1.1 8.2 
2/25/96 10:15 s 47000 1.5 2.1 
10/16/96 13:05 43000 0.9 8.2 
1/15/97 14:50 s 27000 9.1 8.1 
1/17/97 12:35 s 31000 3.4 8.0 
1/19/97 10:50 s 31000 3.1 8.1 
4/30/97 9:20 48000 1.4 8.1 
10/17/97 9:30 M 49000 0.8 8.2 
10/28/98 9:40 D 8.1 51400 5.1 7.9 
6/23/99 9:00 D 9.3 47000 3.9 8.1 

• 

N03 
mg/L 

<0.20 
1.70 

<0.20 
<0.20 
<0.20 

.<0.20 
<0.20 
0.20 

<0.20 
<0.2 
0.3 
<0.4 
<0.2 
<0.8 
<0.2 
<1.3 
<0.44 

NH3 TKN P04 
mg/L mg/L mg/L 

<0.20 0.41 <0.20 
<0.10 0.38 <0.20 
<0.10 <0.50 <0.20 
<0.10 0.76 <0.20 
0.22 0.51 <0.20 
<0.10 0.52 <0.20 
<0.10 0.52 0.39 
0.16 <0.50 <0.20 
0.17 0.54 0.21 
0.41 0.71 0.20 
<0.1 <0.5 0.25 
<0.1 <0.5 0.22 
<0.1 0.62 <0.2 
0.22 <0.5 <0.2 
<0.1 0.5 0.22 
0.5 <0.05 0.09 
<0.2 <0.05 0.06 

AppF~-•;x 4.4 

\. _ __../ 

TSS vss Cd Cr Cu Pb Ni Ag Zn 
mg/L mg/L µg/L µg/L µg/L i1g/L µg/L µ.g/L µg/L 

86 8 
81 32 
61 10 
130 43 <1 <10 <20 <2 <40 <10 21 
130 41 <1 <10 <20 <20 <40 <10 <10 
100 27 <1 <10 <20 <20 <40 <10 <10 
89 29 <1 <5 9 <4 11 <1 17 
69 20 4 <5 <8 <8 <8 <5 22 
94 26 <1 <5 <8 <8 8 <5 17 
100 20 
77 26 <0.1 3 <3 <0.1 <5 <0.1 <2 

120 34 <0.1 3 <3 <0.1 <5 <0.1 13 
110 20 <0.1 3 <3 <0.1 <5 <0.1 <2 
82 30 
130 34 <1 <5 <4 <2 11 <1 65 
170 27 
63 9 

:~_j 
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(~. • \ 
DANA .POINT HARBOR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L ~19/L i1g/L 119/L i1g/L µg/L 

DAPTEB 8/29/91 11:20 51000 0.7 8.0 0.30 <0.10 <0.10 <0.10 180 130 
6/24/92 11 :30 49000 0.8 8.0 <0.20 <0.10 0.90 <0.10 27 17 
11/24/92 11:30 51000 2.5 8.1 <0.20 <0.10 0.23 0.17 120 38 
2/18/93 13:00 S 41000 14.0 8.1 0.45 0.51 0.70 <0.10 74 7 <7 <10 <30 <2 <3 <4 59 
2/18/93 s 10 47000 82.0 8.1 <0.2 0.55 1.30 0.31 260 37 <7 18 84 13.0 <3 <4 140 

. 2/20/93 9:30 S 44000 6.1 8.2 0.55 0.28 1.00 0.14, 78 26 <7 <10 <30 <2 <3 <4 29 
2/20/93 s 11 47000 7.8 8.1 0.36 0.10 0.32 0.17 83 25 <7 <10 <30 3.4 <3 <4 <20 
2/22/93 12:30 S 47000 4.2 8.1 0.97 0.16 0.52 <0.03 94 26 9 <10 <30 <2 <3 <4 61 
2/22/93 s 10 49000 5.2 8.1 0.40 0.12 0.28 <0.10 63 30 <7 <10 <30 <2 <3 <4 27 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 >6 >28 >6.5 <3 <4 >55.7 
6/5/93 12:44 S 41000 5.6 8.1 0.60 0.22 0.83 0.56 67 20 <20 <30 <20 <2 <40 <10 17 
6/5/93 s 11 48000 3.6 8.1 <0.20 0.20 0.70 0.28 62 20 <20 <30 23 <2 <40 40 48 

6nt93 13:45 S 50000 1.0 8.1 <0.20 <0.10 0.57 0.22 110 28 <20 <30 61 <2 <40 42 51 

6nt93 s 13 50000 7.5 8.0 <0.20 <0.10 0.60 0.32 150 38 <20 <30 57 <2 <40 35 48 
6/9/93 13:00 S 50000 1.1 8.1 <0.20 <0.10 1.20 0.23 90 23 <20 <30 31 3.4 <40 18 150 

6/9/93 s 12 50000 5.3 8.0 <0.20 <0.10 0.66 0.21 90 22 <20 <30 24 <2 <40 27 35 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 34 <2 <40 34 44 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 <20 <20 <40 <10 31.3 

2/21/96 10:20 S 34000 10.0 8.1 0.60 0.15 0.76 0.66 90 25 <1 <5 15 <4 17 <1 38 

2/21/96 10:25 S 12 <1 <5 19 <2 16 <1 30 

2/23/96 10:30 S 43000 1.2 8.1 0.30 0.19 <0.50 <0.20 83 24 <1 14 10 <8 <8 <5 27 

2/23/96 10:35 S 7 <1 <5 <8 <8 <8 <5 35 

2/25/96 9:30 S 40000 6.6 2.1 . 0.40 0.29 0.75 0.40 80 26 <1 <5 <8. <8 <8 <5 37 

2/25/96 9:35 S 16 <1 <5 <8 <8 11 <5 36 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <6 >6.3 <8 >9 <5 33.7 
10/16/96 13:35 43000 2.3 8.1 <0.2 0.36 <0.5 <0.2 98 19 

1115/97 17:05 S 25000 22.0 8.0 0.4 <0.1 0.82 0.62 96 24 <0.1 <1 5 1 <5 <0.1 17 

1/15/97 17:05 S 7 0.3 4 7 2 <5 <0.1 22 

1117/97 11:35 S 30000 1.9 7.9 <0.4 <0.1 <0.5 <0.2 180 34 0.9 3 7 <0.1 <5 <0.1 21 

1/17/97 11:35 S 8 0.3 3 5 0.7 <5 <0.1 18 

1/19/97 9:50 S 32000 5.8 8.0 0.3 <0.1 0.72 0.43 99 29 1 3 4 0.6 <5 <0.1 10 

1/19/97 9:50 S 10 0.3 3 7 0.5 <5 <0.1 14 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) 0.3 3.3 6.3 1.1 <5 <0.1 18 
4/30/97 10:25 48000 5.0 7.9 <0.8 0.23 <0.5 0.22 110 38 

10/17/97 8:30 M 49000 5.7 8.0 <0.2 0.19 0.5 0.47 120 40 <1 7.2 7.6 <2 23 <1 56 

10/28198 9:40 D 8.1 51400 5.1 7.9 <1.3 0.5 <0.05 0.09 170 27 

6/23/99 9:00 D 9.3 47000 3.9 8.1 <0.44 <0.2 <0.05 0.06 63 9 
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DANA POINT HARBOR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 119/L µg/L 11g/L 119/L 119/L µg/L ~19/L 

DAPTWB 11/9/95 10:10 56000 0.4 8.2 <0.20 <0.20 0.45 <0.20 85 <5 

5/31/95 11:00 48000 2.0 8.1 <0.20 <0.10 0.42 0.22 82 38 
10/23/95 13:30 52000 2.1 8.0 <0.20 <0.10 0.57 0.20 78 12 

12/23/95 11:00 S 45000 4.4 8.2 <0.20 0.18 1.00 0.26 110 40 <1 <10 <20 <2 <40 <10 19 
12/23/95 11:05 S 11.2 47000 <1- <10 <20 <20 <40 <10 22 
12/25/95 7:40 S 48000 1.2 8.2 <0.20 0.25 <0.50 <0.20 170 69 <1 <10 <20 <20 <40 <10 100 
12/25/95 7:45 S 4.6 46000 <1 <10 <20 <20 <40 <10 26 
12/27/95 11:00 S 47000 0.9 8.1 <0.20 <0.10 0.53 <0.20 89 24 <1 <10 <20 <20 <40 <10 13 
12/27/95 11 :05 S 10.8 48000 <1 <10 <20 <20 <40 <10 64 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 <20 <20 <40 <10 37.3 
2/21/96 10:45 S 34000 8.9 8.2 0.40 <0.10 0.66 0.52 82 27 2 <5 12 <4 15 <1 25 
2/21/96 11 :15 S 3.8 <1 <5 8 2 16 <1 22 

2/23/96 10:50 S 42000 1.0 8.2 <0.20 0.16 <0.5 <0.20 71 28 <1 <5 97 <8 <8 <5 28 
2/23/96 10:55 S 7.8 <1 8 11 <8 <8 <5 34 
2/25/96 9:50 S 41000 5.3 2.1 0.50 0.23 0.62 0.43 73 25 <1 <5 <8 <8 <8 <5 46 
2/25/96 9:55 S 15.6 <1 <5 <8 <8 8 <5 20 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >2.7 >6.3 >0.7 >8.0 <5 25.3 
10/16/96 12:35 42000 1.2 8.2 <0.2 0.40 0.60 <0.2 100 21 

1/15/97 16:05 S 26000 36.0 8.0 <0.2 <0.1 0.59 0.47 170 40 0.2 4 9 6 <5 <0.1 39 
1/15/97 16:05 S 10 0.2 4 14 4 <5 <0.1 32 
1/17/97 12:05 S 30000 1.8 8.0 <0.4 0.27 <0.5 0.30 130 31 <0.1 3 5 <0.1 <5 <0.1 13 
1/17/97 . 12:05 S 7.6 <0.1 3 10 0.5 <5 <0.1 14· 

1/19/97 10:20 S 32000 1.6 8.1 <0.2 <0.1 <0.5 0.25 96 25 <0.1 3 5 0.3 7 <0.1 16 
1/19/97 10:20 S 9.2 <0.1 3 4 0.3 <5 <0.1 8 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <0.06 3.3 9.3 1.6 <5 <0.1 18 
4/30/97 10:10 49000 2.1 8.0 <0.8 0.18 <0.5 <0.2 100 38 

10/17/97 9:00 M 48000 3.9 8.2 <0.2 <0.1 0.6 0.37 140 40 <1 <5 9.3 <2 <4 3.3 76 

10/28/98 10:00 0 7.8 51800 2.6 8 <1.3 0.43 <0.05 0.15 160 24 

6/23/99 9:30 D 9.3 47300 4.7 8.1 <0.44 <0.2 <0.05 0.08 82 13 
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• • DANA POINT HARBOR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
feet umhos NTU mg/L mg/L mg/L mgfL mg/L mg/L µg/L µg/L ~1g/L ~19/L µg/L µg/L ~19/L 

DAPTLB 8/29/91 13:25 51000 3.00 8.00 <0.20 <0.10 <0.10 <0.10 93 59 
6/24/92 13:30 50000 2.20 8.00 <0.20 <0.10 0.60 <0.10 150 47 

11/24/92 12:45 51000 2.90 8.20 <0.20 <0.10 0.27 0.30 49 20 
2/18/93 14:15 S 44000 16.00 8.10 <0.20 0.57 1.30 0.21 120 25 15 16 32 2.3 <3 22 74 
2/18/93 s 9 48000 15.00 8.10 <0.20 0.59 0.74 0.29 140 29 <7 <10 <30 <2 <3 <4 56 
2/20/93 10:45 S · 43000 9.10 8.10 0.56 0.11 0.31 0.36 85 26 <7 <10 <30 <2 <3 <4 <20 
2/20/93 s 13 47000 15.00 8.10 0.40 0.10 0.26 0.57 110 29 <7 <10 <30 2.2 <3 <4 <20 
2/22/93 14:00 S 49000 4.20 8.10 0.39 0.13 0.28 <0.10 76 23 <7 <10 <30 <2 <3 <4 <20 

2/22/93 s 9 49000 5.30 8.10 0.37 0.12 0.26 <0.10 88 28 <7 <10 <30 <2 <3 <4 21 
4·DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 <10 <30 >0.7 <3 <4 >25.7 
6/5/93 14:45 S 48000 5.50 8.00 <0.20 0.13 0.75 0.32 91 25 <20 <30 <20 <2 <40 <10 26 

6/5/93 s 10 49000 7.50 8.00 <0.20 0.11 0.71 0.43 81 21 <20 <30 50 <2 <40 48 43 

6/7/93 15:50 S 50000 3.30 8.10 <0.20 0.10 1.80 0.19 60 18 <20 <30 44 <2 <40 15 23 
6/7/93 s 12 50000 4.30 8.00 <0.20 0.10 0.59 0.22 84 25 <20 <30 39 <2 <40 <10 23 
6/9/93 14:30 S 50000 2.80 8.00 <0.20 0.12 0.38 0.12 87 16 <20 <30 <20 <2 <40 20 34 
6/9/93 s 13 50000 5.20 8.10 <0.20 0.11 0.33 0.12 100 24 <20 <30 <20 <2 <40 19 19 
4·DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 >30 <2 <40 >22 28 
10/27/93 11 :30 S 11 47000 3.80 8.00 <0.20 0.33 0.46 <0.10 100 31 
4/26/94 12:25 S 51000 3.10 8.00 0.59 0.16 0.45 <0.20 41 10 <5 <10 <20 <2 <40 15 21 
4/26/94 s 11 <5 <10 <20 <2 <40 11 25 
4/28/94 11 :45 S 48000 1.80 8.00 0.33 0.17 0.53 0.52 77 32 <5 <10 <20 <2 <40 <10 14 
4/28/94 s 15 <5 <10 <20 <2 <40 <10 16 

4/30/94 10:00 S 52000 1.80 8.00 <0.20 0.18 0.66 0.44 57 25 <5 <10 <20 <2 <40 <10 <10 

4/30/94 s 11 <5 <10 <20 <2 <40 <10 16 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 <20 <2 <40 >3.7 19 
5/5/94 14:30 8 48000 1.80 8.20 <0.20 0.25 0.7 0.33 75 13 

11/9/94 11:00 55000 0.42 8.20 <0.20 0.22 0.54 <0.20 110 21 

5/31/95 12:15 55000 2.20 8.10 0.21 <0.10 0.32 0.37 42 20 
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DANA POINT HARBOR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
feet umhos NTU mg/L mg/L mg/L mgfL mg/L mg/L i1g/L µg/L µg/L µg/L µg/L ~1g/L µg/L 

DAPTLB 10/23/95 14:25 54000 0.60 8.10 <0.20 0.13 0.52 0.20 57 10 
12/23/95 11:55 S 47000 3.70 8.20 <0.20 0.17 0.52 <0.20 110 27 <1 <10 <20 <20 <40 <10 16 
12/23/95 12:00 S 12.6 47000 <1 <10 <20 <20 <40 <10 55 
12/25/95 8:20 S 48000 1.30 8.20 <0.20 0.13 0.57 <0.20 180 62 <1 <10 <20 <20 <40 <10 23 
12/25/95 8:25 S 12.6 46000 <1 <10 <20 <20 <40 <10 28 
12/27/95 11:45 S 48000 1.00 8.10 <0.20 0.19 0.53 <0.20 89 44 <1 <10 <20 <20 <40 <10 10 
12/27/95 11:50 S 12.2 48000 <1 <10 5 <2 <40 <10 <10 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 >1.7 <20 <40 <10 >27.7 
2/21/96 11:40 S 36000 2.10 7.90 0.30 <0.10 <0.50 0.30 49 11 <1 <5 11 <4 14 <1 26 
2/21/96 11:45 S 12 <1 <5 8 <2 14 <1 20 
2/23/96 11 :50 S 43000 1.50 8.20 <0.20 0.20 <0.50 0.24 91 34 <1 <5 12 <8 <8 <5 24 
2/23/96 11 :55 S 8.4 <1 7 <8 <8 <8 <5 26 
2/25/96 10:40 S 45000 2.10 2.10 0.20 0.22 <0.50 <0.20 84 27 <1 <10 <8 <8 <8 <5 16 
2/25/96 10:45 S 16 <1 8 22 <8 11 <5 41 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >5 >10 <8 >8.3 <5 29 
10/16/96 14:05 40000 1.0 8.2 <0.2 0.34 <0.5 0.65 110 20 
1/15/97 18:05 S 27000 3.4 8.1 <0.2 <0.1 <0.5 <0.2 90 26 <0.1 3 <3 0.5 <5 <0.1 9 
1/15/97 18:05 S 9.6 <0.1 3 <3 0.8 <5 <0.1 9 
1/17/97 13:05 S 31000 2.0 8.0 <0.4 <0.1 <0.5 <0.2 120 26 <0.1 3 <3 <0.1 <5 <0.1 10 
1/17/97 13:05 S 8.4 <0.1 3 4 0.6 <5 <0.1 10 
1/19/97 11:10 S 32000 1.9 8.1 <0.2 <0.1 <0.5 <0.2 120 32 <0.1 3 <3 <0.1 <5 <0.1 6 
1/19/97 11:10 S 9.6 <0.1 3 <3 0.4 <5 <0.1 7 
4-DAY AVERAGE (DEPTH INTEGRAT,ED SAMPLES). <0.1 3 <3 0.6 <5 <0.1 8.6 
4/30/97 10:55 49000 2.2 8.0 <0.8 0.38 <0.5 0.20 78 28 
10/17/97 10:15 M 48000 2.6 8.1 <0.2 <0.1 0.5 0.24 99 30 <1 <5 5.2 <2 21 <1 46 
10/28/98 9:00 D 9.3 52200 3 8 <1.3 0.42 <0.05 0.153 150 22 

6/23/99 8:45 D 12.4 47600 5.2 8 <0.44 <0.2 0.056 <0.061 84 10 

• 
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DANIINT HARBOR 
'-----· • 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~19/L µg/L ~19/L µg/L µg/L µg/L µg/L 

DAPTLR 6/24/92 13:05 50000 1.8 8.0 0.20 <0.10 0.80 0.30 81 29 
11/24/92 12:30 50000 1.6 8.1 <0.20 <0.10 0.21 0.29 99 36 

2/18/93 14:00 ST 47000 9.8 8.1 <0.20 0.58 1.60 <0.10 78 19 <7 <10 68 2.7 <3 <4 46 

2/18/93 s 16 48000 14.0 8.1 0.34 0.56 1.00 0.15 120 73 <7 <10 <30 <2 <3 <4 39 
2/20/93 10:30 ST 43000 15.0 8.1 0.54 0.17 0.30 0.30 81 24 <7 <10 <30 <2 <3 <4 <20 

2/20/93 s 15 47000 25.0 8.1 0.38 · 0.12 0.41 0.37 110 30 <7 <10 <30 <2 <3 <4 <20 
2/22/93 13:30 ST 49000 3.6 8.1 0.39 0.14 0.32 0.23 83 23 <7 <10 <30 <2 <3 <4 <20 
2/22/93 s 13 48000 7.8 8.1 0.38 0.10 0.21 <0.3 94 28 <7 <10 <30 <2 <3 <4 <20 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <7 <10 <30 <2 <3 <4 >13 

6/5/93 14:45 S 46000 5.3 8.1 0.25 0.16 0.73 0.36 49 16 <20 <30 <20 <2 <40 <10 24 

6/5/93 s 13 49000 7.2 8.0 <0.20 0.11 0.61 0.35 140 37 <2 <30 <20 <2 <40 <10 24 

617/93 15:30 s 50000 2.4 8.1 <0.20 0.12 0.57 0.14 78 23 <20 <30 46 <2 <40 22 19 
6/7/93 s 13 50000 6.2 8.1 <0.20 0.11 0.59 0.19 100 26 <20 <30 52 <2 <40 <10 31 

6/9/93 14:15 s 50000 2.3 8.1 <0.20 0.11 0.44 <0.10 94 19 <20 <30 52 <2 <40 20 18 

6/9/93 s 13 50000 6.2 8.1 <0.20 0.13 0.66 0.14 97 20 <20 <30 <20 <2 <40 25 22 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <20 <30 >17 <2 <40 >8 >18 

10/27/93 11:10 S 16 48000 5.1 7.9 <0.20 0.23 0.71 <0.10 89 22 

4/26/94 12:00 S 52000 2.2 8.0 0.74 0.16 0.69 <0.20 52 16 <5 <10 <20 <2 <40 11 18 

4/26/94 s 13 <5 <10 22 <2 <40 <10 24 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <5 <10 >7.3 <2 <40 <10 17.3 

11/9/95 10:45 55000 0.6 8.2 <0.20 <0.20 0.84 <0.20 74 14 
5/31/95 12:00 48000 3.1 8.1 0.29 0.13 0.56 0.52 39 21 

10/23/95 14:10 54000 8.1 <0.20 <0.10 0.5 <0.20 71 12 

12/23/95 11 :45 S 48000 4.0 8.2 <0.20 0.16 0.85 <0.20 120 26 <1 <10 <20 <20 <40 <10 15 

12/23/95 s 16 47000 <1 <10 <20 <20 <40 <10 31 

12/25/95 8:10 S 47000 0.9 8.2 <0.20 <0.10 <0.50 <0.20 120 33 <1 <10 <20 <20 <40 <10 33 

12/25/95 s 16 46000 <1 <10 <20 <20 <40 <10 27 

12/27/95 11:35 S 48000 1.9 8.2 <0.20 <0.10 <0.50 <0.20 88 22 <1 <10 <20 <20 <40 <10 16 

12/27/95 s 12.6 47000 <1 <10 <20 <20 <40 <10 13 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 <10 <20 <20 <40 <10 23.7 
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DANA POINT HARBOR 

II ,I 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
feet umhos NTU mg/L mg/L mg/l mg/l mg/L mg/L 119/l µg/l 119/L µg/L µg/l µg/L 119/L 

DAPTLR 2/21/96 11:30 S 35000 3.2 8.1 0.30 <0.10 0.52 0.25 76 27 28 <5 11 <4 21 <1 25 
2/21/96 s 15 <1 <5 9 <2 9 <1 26 
2/23/96 11:40 S 43000 1.3 8.1 0.20 0.15 <0.50 <0.20 72 23 <1 <5 <8 <8 <8 13 24 
2/23/96 s 7 <1 8 10 <8 <8 <5 19 
2/25/96 10:30 S 44000 2.6 2.0 0.30 0.23 <0.50 0.24 73 21 <1 <5 56 <8 8 <5 31 
2/25/96 s 18 · <1 <5 78 9 <8 <5 20 
4·DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <1 >2.7 32.3 >3 >3 <5 21.7 
10/16/96 13:50 41000 5.6 8.2 <0.2 0.51 <0.5 0.28 83 17 
1/15/97 17:50 s 26000 8.2 8.0 <0.2 <0.1 <0.5 0.20 110 28 0.2 3 20 1 <5 <0.1 12 
1/15/97 s 12.8 <0.1 3 8 0.7 <5 <0.1 11 
1/17/97 12:50 s 30000 2.0 8.0 <0.4 <0.1 0.55 <0.2 72 22 <0.1 3 <3 <0.1 <5 <0.1 8 
1/17/97 s 13 <0.1 3 <3 0.3 <5 <0.1 9 
1/19/97 11:05 s 32000 3.0 8.1 <0.2 <0.1 <0.5 <0.2 110 26 <0.1 3 <3 <0.1 <5 <0.1 8 
1/19/97 s 14.2 <0.1 3 4 0.3 <5 <0.1 8 
4-0AY AVERAGE (DEPTH INTEGRATED SAMPLES) <0.1 3 >4 0.43 <5 <0.1 9.3 
4/30/97 10:40 49000 2.4 8.0 <0.8 <0.1 <0.5 <0.2 86 29 
10/28/98 9:40 D 8.1 51400 5.1 7.9 <1.3 0.5 <0.05 0.09 170 27 
6/23/99 9:00 D 9.3 47000 3.9 8.1 <0.44 <0.2 <0.05 0.06 63 9 

0 
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HUNTINGTON HARBOUR 

TATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mgfL Jig/L 

Cr 

µg/L 

Cu 
µg/L 

Pb 
µglL 

NI 

~19/L 

Ag 
i1g/L 

c~ 
Zn 

µg/L 

TGoco5:1129/9BillHlil:::l1111:tjas11:1s1:1:1:1H111:1:H::;e400:1.m.1.2s:1:1.1%13li!llf4l6H.: •• :o;ae:.1.1=12;0:1:1:1.o:49::.::1i:.sa,1.:.1.1.:1121::.Hl.1.1:;;:1;01:::1:1:<101:1111H1:1121u111:1:11niJilflH::11;;;10111::1:1<10:H:1111as:51::1 
1/29/98 11:35 S/F <:10 <10 <10 <:10 <:10 <:10 <50 

::1_13;1'/98Hlfll:llllHn1oj4Sfj!lSHf:1Bi:irn:1.1.4~000.1lt.t.4;6:J.:.a,(l:i!.:.<0!2j:f.j'0!26:/.:.::P}[.i:j,j-0,'.29:i]:.:j;j7l1j!jjjjjjj[fl25_j:[.Hflot:tD.,j:.::::<10::.:.:.1:n,~::n:::!<1Q!jj!tt!i!it10j!!.!.!:<:10!j!!tll:!<5Q;H.l 
1/31/98 10:45 SIF <10 <10 <10 <10 <10 <10 <50 

1z,2tsa:.!H!::-lH!:!!i!!/ljl[:l:l:iBSHH!HlHl.:.H42000H.'.;.2i3 •• ; •• ':.1~9j,f.:;<;P/2:.Hll~O;S_ji!.[.0(7[.!.[;[(1!25j!l.::H:6e::p:::n.:.2P ••• :n.:;:<.t0::1::::::~10.:.:.:1::)1j/j!j.fH!<10/!/l!lHl<.fO;jj:;:;;j:«10i!H!:l!isSO:::n 
2/2/98 S/F <10 <10 <10 <10 <10 <10 <50 

4-day average [dissolved metals) <10 <10 <10 <10 <10 <10 <60 

,~1~~:~,:,:,:,:,:,:,:,~:~,~:,;,~~?'''''''''''''''jas,,,,:,,,,·,21,·,·,,,·sAt:,,,J,.s·,·,,,ito,bs,,,·,-1:ij,·,·,-,:0.as,,,,:,)7:2,·,·,·,·,·,2a,,·,,,,:,:,:;,,,,,,·,,,~rg:,,,(~:~~,-,i,,;:1:24·,·,·,·,:~~,,:,:,,,:,::;,,:,,,:,:,~7d''''' 
5/15/98 S 39400 1.3 8.4 <0.5 0.06 1.2 0.31 260 24 
5/15/98 S/F <2 <10 J 14.7 ! <2 <10 <2 <10 
. ~D r19a::H1:1:11::HJ ~:oorn:sm:HH :::n:::::42800 :n::::1:, 1i:i1H::a;.a11:_,:<cMH::<oios::!: .!1,<li Hn.::o:os:: n:g:a40::n:t:1::tas :H!it:::1:iG2:iH:Hni<101:: {2lB1 49:H::.:z;1:11H:1l<to:::1:1:rn<? :1::::H:2a;s1:1: 
5/17/98 12:00 S/F <2 <10 12.7 <2 <10 <2 11.6 

4-day average [dlssolved metals] <2 <10 9.9 . <2 <10 <2 >3.9 
6/25/98 M 48300 1.8 7.9 <1.3 0.08 1.4 0.18 25 9 
6/25/98 M 49600 8.9 8.0 <1.3 0.09 1.2 0.34 120 22 
10/26/98 9:45 D S 47700 0.6 8.1 <1.3 0.98 0.06 0.245 18 12 
3/25/99 ST S 8220 21 8.2 2.02 2.0 0.2 0.337 84 28 <1 <8 12.1 7.35 8.42 <2 82.4 
.~{~~~~H.l:l.l.l!LHl.!.lH:li::1sF:1:::1i:n1sH:H:·:·:rn:·:·1·1·::r:·1n·H:·:g·:::·:::·.:::H:·::::Hl::lili!Hl:l·1::1:1:·:::·:·:1:·i:ilHi1ilililil.:i·::iffl·:·1·:·:·:·:·:1i:n.i.:«1:.:···:1:·1:<e1·:·ui·isio2:.1t1.::~z·:::11::l6,1}9jl!i:l:!·:;;2:·::;1:1:11;e}lll! 
3/27/99 11 :40 ST S 28600 6.4 8.0 1.06 0.84 0.18 0.306 63 51 <1 <8 10.9 <2 10.1 <2 18.0 
}{~?!~~U.LLLl.L\lHHL::SF\].1H.l)tL\Ll\ .• H.HHWHH.lHU.l.:.:nLU;{li!iliH+n:!HilHHJHH·:·:·.·.·.·,·i·i·jw,:nHHHHH;t;'!':'i'i'<1j)'Hi[:j.<8UJii8;2:4H.!i!.i}2:i:/:.li!i%8Hlili!ili"'ZiHHH@il@Wl 
3/29/99 13:25 ST S 34900 5.2 8.2 <0.44 0.6 0.11 0.245 68 13 <1 <8 12.4 2:45 <4 <2 16.1 
)!?9/~~Lif;l:iWlirnl:llWH!ljSFifHi!l!i!!Sf!l::rnl::H::i:!f!il.lijiiiiililil:[i/jj_/il.l1[i[:l!ill.l;j_j:j!jl[j[_[!j!i!:i:i:i:.1:1:!i!;j;j.j:j:j;j!j,j;j;j;!jf=j!flili!::l:li-i;i[ili[i<1;j;[ijiij]''~a111,[]Q1:E1:1i},2:[ifiiij[j:<4if.[lli!l!!'~Zjjfjjjj[j[<1jO,jjjj 

4-day average [dissolved metals] <1 <8 ~ <2 >8.2 <2 >9.2 
6/24/99 15:35 D S 50200 7.6 8.2 <0.44 0.68 <0.05 0.343 130 34 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L m /L mg/L µg/L ~1g/L µg/L µg/L ~19/L 11g/L ~,g/L 

HUNHAR 11/10/94 13:15 s 53000 3.0 8.2 <0.20 <0.10 0.60 <0.20 70 14 <1 <10 3 <2 <40 <0.3 20 

11/12/94 10:00 s 51000 1.4 6.9 <0.20 <0.10 0.77 0.28 69 19 <1 <10 <10 <2 <40 <0.3 26 

11/14/94 12:45 s 52000 1.4 8.2 <0.20 0.16 0.60 0.27 86 10 <1 <10 9 <2 <40 <2 17 

3/11/95 9:45 s 20000 16.0 8.0 1.30 0.12 0.78 0.45 34 11 <1 <10 5 <2 <40 <1 20 

3/13/95 11 :15 s 39000 2.4 8.1 0.40 <0.10 0.34 0.25 59 19 <1 <10 <4 <2 <40 <1 16 

.3/15/95 10:30 s 50000 1.9 8.2 <0.20 0.29 0.58 0.25 80 40 <1 <10 <4 <2 <40 <1 13 
12/13/95 9:35 s 40000 12.0 7.7 3.80 0.51 1.90 0.78 66 23 <1 <10 <4 <4 <2 <40 <1 
12/15/95 8:45 s 44000 1.9 8.0 0.40 0.44 0.74 0.27 97 26 <1 <10 6 <2 <40 <1 11 
12/17/95 9:45 s 48000 2.6 8.1 <0.20 0.35 0.76 <0.20 100 26 <1 <10 <5 <2 <40 <1 <10 

3/5/96 9:55 s 44000 3.7 8.2 0.80 0.29 0.58 0.25 89 24 <1 <5 <2 8 <4 <1 24 
317/96 10:30 s 39000 1.4 8.2 0.40 0.17 0.62 <0.20 100 24 <1 7 12 2 6 <1 38 
3/9/96 9:10 s 41000 1.1 8.2 0.20 <0.10 <0.50 <0.20 100 24 <1 <5 <2 6 4 <1 22 
10/30/96 11:15 s 61000 2.7 8.2 <0.2 0.33 0.57 <0.20 120 30 <0.1 5 <3 0.3 <4 <0.9 <2 
11/1/96 9:20 s 35000 2.5 8.0 1.0 0.33 0.86 <0.20 59 22 <0.1 <2 <3 0.5 <4 <0.1 9 
11/3/96 10:20 s 36000 1.7 8.0 0.5 0.12 <0.50 0.29 100 31 <0.1 5 <3 <0.1 <4 <0.1 6 
1/23/97 10:35 s 41000 6.6 6.1 0.3 0.13 0.69 0.30 110 37 <0.1 <3 <3 0.6 7 <0.1 <2 
1/25/97 9:55 s 44000 1.7 8.1 <0.2 <0.10 0.66 0.20 87 23 <0.1 <3 <3 0.2 8 <0.1 <2 
1/27/97 11:05 s 41000 4.7 8.1 <0.8 <0.10 0.60 0.26 56 59 <0.1 <3 <3 0.5 8 <0.1 <2 

Appr •:x 4.4 
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~j 

HUNTINGTON HARBOUR • 
STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L rng/L mg/L mg/L mg/L µg/L 
Cr 

11g/L 

Cu 
119/L 

Pb 
µg/L 

NI 
µg/L 

Ag 

119/L 

Zn 

119/L 

HUNWAR 11/8/94 11:30 51000 0.5 8.1 <0.20 <0.10 0.63 0.54 100 25 
11/10/94 12:00 S 21000 48.0 7.9 5.00 0.59 1.80 0.58 89 22 <1 <10 8.1 8.2 <40 <0.3 40 

·1y:1;of94·:·:·i·:·:·r12·os·1·:$:·:·:·:·i3·a:·:·:·i·:·:·:·:·i·:·r:·:·;·:·:·:·:·:·:·:·i·:·i·(:·:·:·:·:·:·:·:·:::·:::·:·:·:·:·:·:·:·:·:·:·:·:-:·:·i·1·ri·:·[·:·(:·:·i·i·:·:·:·n·:·:·:·:'<1(:·1·:·:·1c:w·:·:n·:::9:2rn1:1::H::4::r:·:·::P~49Tt:::~q:p:·::r::::$P:::::: 
11/12/94 8:30 S 34000 2.4 7.3 3.40 0.27 1.60 0.44 75 <5 <1 <10 35 <2 <40 <0.3 54 

.lW.?@.1 ...............• 8..~.~ .... § ........ ~~A ......................................... -.- .. ,- ........... -.-.... :.:.:.:.: ....... : ...... -.......... _._._._._._._ .... -.-... -.... _._._._ ...... :41 ....... -.. ,H9 ........... ?8. .......... _gJ ........ 31P...,., ... 1Q.~,-,.,.,.,.,~?.,.,.,. 
11/14/94 11 :00 S 47000 0.5 7.8 0.81 0.33 0.97 0.33 <5 <5 <1 <10 8.6 <2 <40 <2 62 
J1 (14 (94! l H H ! [ ! H ! ! t1:: 0~ Hi! Sj [ l Hf [[J 2'. 6[[ l ! ;; · i ! l H l :: ! ·: :: : ! l [ll ll l] l !l l ! l H ! [ l :: l ! H; l] l H ! i :l: ]1 rn l ! l [[. ! . l. ! [ l [[ l ! l il H: · l l ! l !; l ! l ! ! ! [[ ! [ l H l ! l :: [] l :: ii! fl fl l [ rn l ! l H :j: H !~ l i[ < 1 ! l[ H l [: 11 [<:trn! [ H l i ! H[ !~ l :: ! ! l :H ! t }2[ l ! [i[ l :: :$40 ! ; [; !; ! i[ ;it'.-li Hl i!; [; l[1 [1[0] l ::; 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 13.3 >1.3 <40 <0.86 84 
3/11/95 9:00 S 9700 40.0 7.9 1.50 0.15 0.99 1.00 68 16 <1 <10 12 8 <40 <1 40 

::lJ.11l95_[i[Hi[i[i;:;:;:S•D5i[ilSlH:::):t1:![[[[;[!':,:::![!l'l:]ii:[:[:;i[:!::::nH:::l:!:[:[:'li:[:!::::::::n::i:;i:j:;l!;[:!:!:i'[[Hl:l:1:[:['[:[i:H•!_[:l:H[::.1:1:::::::1::::_:~1::::[:h[:;<t0[:lHW[l:i';7:::H:::::::t~.HH::::::s5tl[!iljH¢t!j!lHiH!H41H!l!l 
3/13/95 9:30 S 21000 7.0 7.8 1.30 0.16 0.79 0.51 36 17 <1 <10 5.9 <2 <40 <1 37 
::m 3J90::1::11t:t:tH[!;S:35lll[Sl:!ll;[[11 .. Sl[t[;t;[[ :tHlllllt[:t1:H t[:[ ::Ht::::1::1:: :[[[[![. tl:lHti[llltl:l[lll::[:[!:!:Ht:::. 1l1!:l[:[:[!]!':H [:1H. :::::1::1::::·::::::::::Htf1(\i1;[[tl:!Hl'<:1:0'['[ ·:·:·: M[[[[t:Ht::<2 :::::l:[![:;45!nljlii[:[it.1't[[:.!tl .: .l P.~l.i. f. 
3/15/95 11:45 S 41000 3.3 8.2 1.10 0.31 0.89 0.46 56 34 <1 <10 5.5 <2 46 <1 16 
W16/9,$[i\[{:[::1y~1rnS:[}HlOW}HUl:HUHLrntnn U:Hlnrw:1rn.::::)!(}[:t:·:·H:·,·1·Hnt':rn:@ti[:i:%l:ti:.:nn::1U]):::::::[i[ [H:~}:1::Ul=t:<j:O:[:[.:_Y:4.rni.:)~2.LHU.;~~Q[[)t:t::~1}UHH:!$6tl[[H 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >2.6 >0.67 >33.3 <1 38 
5/10/95 10:00 52000 1.6 7.8 <0.20 0.49 0.78 0.26 60 29 
10/11/95 10:45 <0.20 0.21 1.1 0.28 
12/13/95 10:00 S 14000 27.0 7.2 6.90 1.50 2.50 1.10 59 21 <1 <10 6 5 <40 <1 47 

}1211j8t96[[![;;];i[ij[10j05;j[[S[H'!. :· :·1;orHMO¢D;;[;j ::Hl:::;::iHW:HHni:::::::n::lHtHHlHtlrnHt:ltHi!H!:!:HH!HHll. [.1. =n.: .:.1:1::rn:1:H:lH:[lif [jlj!1:;:<1J![jtl!fl: ~101m::1n: [8l:l:l1:1::: ?2ljl [iilljj<4P:lllH:ln:<1lHH:llnll4~ji:!:l 
12/15/95 9:30 S 37000 2.8 7.3 1.40 0.70 1.40 0.48 52 16 <1 <10 8 <2 <40 <1 28 

:1w1:sm5:rni:l[l::::1:s:asH::s::::::):to:1::4(Joooi:Ht:l!jif!1::H::::i:111:1:!lll:tH::1:1:t:::::::~:.in=:.1j:=1!:::::::.:::1:.:1:1:!1!:=::1H1:::::::::iHt1:1::):i:=:::.:1<!1.:.:.:::::..;10:::1H::!:ra:m:rni::u"2!11::::tH<40;:H:::::H~1w:::H::::2oi:H:: 
12/17/95 8:45 S 43000 1:5 7.8 0.70 0.62 1.10 0.39 86 27 <1 <10 <5 <2 <40 <1 110 

-~~ci~~s! vERAG~~iE~TH ',~r~G:'AT~D 'SAMPLE),.,,,,,_,_,_,,,,,.,_,,,,,,,.,,:,:,:,,,,_,,,,,,,.,,,,:,,,,.,,,,,,,,:,,,,,,,,.,.,.,.,.,,,,:,,.,,,,,,:,,,,<~'''''''''':~~'·'''''>;;=·=·'''''':;,,,,,,,,,,:~,,,,,,,,,:-:}:,,,:,:: 3~~ 1 '''' 

3/5/96 8:45 S 21000 15.0 8.1 1.90 0.33 0.84 0.46 37 11 <1 <5 4 <2 <4 1.5 37 
t~/5~6:j!ji[H;[:j:j\[~'5~::;:si.:rng,:.t;Oj![:[HHl.l.lH'[Hi.UJk!UH))[:l}:l:[H.:.·1·l·m·:·:·1·1·(:':nUffWFWH.lHH:!!%l}.:wH::)i<1H/!Y[<5jij[.:[J.e::::::1nH<?rnun.:.~~H/.lY>::1lrll!}.l46l:HH 
3/7/96 9:00 S 27000 1.5 8.1 1.40 1.20 0.62 0.32 44 13 <1 18 21 3 5 <1 72 
. 3/7!86j[[lf llil!l H:::: :::s:os:·1:s· 1::::::1, crn::::Hf llHH :nn::.[.[[1iH:! :::. ::::: [[11:Hlil'[:'[[![! [:!ll::· i. tH:ll[.:l:l:l1 ::1:1::1rn:1::rn.:.:::::n1Hil.tH.ltHHtl[li. ! -t!l -l -[:<; 1 ::::HnH:!:& Hlf!llWl'tO'j![f[']t:·:10·:::1r:· 1·1· 9 "j[[t:li:]![iM[ ·:1:· j[[:j' 1, ::t::: 
3/9/96 10:00 S 36000 1.3 8.1 0.50 0.39 0.57 0.30 95 25 <1 6 3 <4 <4 <1 26 

:ai.si9tV i ·. ·. T. ·: ·: ·. · i p · qir. · ·~t · _ ·. · ····§"x:· ·· :·: ···:·:·:·:· ·· :· ···· ·· ·· :·· ···: · ···· ·· ·· ··· ·· ·:·:·:·:·:·:·:·:·:·:·:· :·········:···:·····:··· :·· ······· ··:················ ···:· :·:·: · :·:· <1 ···-·-·· ·:· ~s······· ·· ·· ·:j · ········· :-:s::--···· ·-·-· :~··: ·· ·······:,;:r·: ·: ·· · 1 · :2f r· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 >1.7 7 >3.0 >4.7 <1 48 
5/1/96 9:45 40000 1.7 8.1 <0.20 0.11 0.51 0.21 100 31 
10/9/96 10:50 41000 2.6 7.9 <0.2 0.44 <0.50 0.28 96 28 
10/30/96 10:25 S 35000 3.4 8.1 1.0 0.48 0.97 <0.20 79 26 0.2 5 3 1 <4 <0.9 29 

;~q,~~tp,q:_:.:_:_:_~_L1P[2.5j1t:S)Hl:lP5!.2j:j[j!j;:!lii!:l!lH::::::;:::::::nH:::H!il[!l:tH::::1::i:::H::::::::::H:r::::n:i:[:H:::::1Hl!lH::::::1:::g:::Hl1[1l!:!HHltlH:1:<Q\[f;j[ilH:~::s1:Hi!:!l;:!jit3~l[il[l!!!11MU!i![;:)[[<4![:[:[;j;[<O,~:l:]:t1::t1i::::1 
11/1/96 9:50 S 24000 10.0 7.0 4.5 <0.10 2.00 <0.20 44 18 0.3 <2 10 2 5 <0.1 46 
j1_1/1J~~UiHWHHU9;$0HHSH:HM:2i:H!.HHlHH:l))H:l:lH=rnu::rn'l:!iliH!ilH!tH:!i·:·:·1·:·:·1·1·,·,·:·:·:·.·i·:·:·:::·H:!:Hl'n[:::)[:rnU:i.!]i]-0;31[·l·:·1·:-i5:!H,jHil)~3:n:rnrnu:rnnu:tY¥%HlHH:*o!1HHllUf23j[:!l: 
11/3/96 11:05 S 34000 1.2 7.9 0.9 0.22 0.56 0.48 81 24 <0.1 4 <3 0.4 <4 <0.1 13 
.W/W$4H:::mtHJt:O$[!l1Strn!H[1UH][tt:!t!H\!YlHHWnnu:::::::un:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·1·:·:·:·rn·:·:·n:UHH}WlHUlUHHH

0

1·:·:ko:1:·rn·:HHWH:lHHll:\<aj\t[!ifUOj7[lltlU::::e4:H::::::l<Oj\!1HHA~!llll! 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <0.1 5 <3 <0.6 <4 <0.1 16.3 

Appendix 5.3 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L ~19/L 

Cr 

µg/L 

Cu 

~19/L 

Pb 
µg/L 

Ni 
µg/L 

Ag 
µg/L 

Zn 

µg/L 

HUNWAR 1/23/97 8:50 S 17000 21.0 8.1 1.2 0.28 0. 70 0.41 43 11 <0.1 <3 <3 2 <5 <0.1 17 

• 

i1/23}!)1[1i:::iii;;li;i;'S160i;i[S:::1:Hll5:8;iflil:i:Hii![i[ijii:1::H::i:::::ii:i:!;[!;:;i;;;;;i;i.ii:·:::·:::n::nH:ir[![i!!li!!::j:f::::11::.i!;i;i;:;i[:;;;[!i;;/i[;[;[:[i[::::::1<0ijl;!i!Hii:;<3!i[:[!;[j[f<3;;;i:1:;:::::1::::::::::1::<5':.:::':1!<0j1;[;;i;[[;j;~[1::::: 
1/25i97 ·10:35 s 32000 1.6 7.9 0.9 0.29 0.73. 0.46 110 313' <0.1 . <3 8 .. 0.3 . 6 . <0.1 ·22 . 
: 1125/97j ! Hi! 1 :: : : 1 :: :1 o: :}5 [ :: 1 $;: i 1H: it &~21 fl:: 1 [[ [j 1 H [ [ l [j 1 H 1 f 1 H l ! l [; i [ 1 :: ! : 1 [[ [;j 11 ;j: f; H [ H l [ l H 1: 1 [[ 1 H [ [ [H [: l 1 f 1 :: f: f [!ii; [j [ H: ! l :: 1 fi: ! [ H [j [: ilW l H 1: [ H [] 1 ij: i [ n i Hi' [: $0;) :11 H; f; ),;3; ti [ :: [j W <3;j 1 H :] ::: l qi9j [ H :: : 1 i [1 "<5j i [ i :l ~ !l [<O 1_1 :: tl t L [. [. 7; ! [l :l [ 
1/27/97 12:15 S 22000 3.9 7.9 1.3 0.27 0.87 0.49 82 31 <0.1 <3 7 0.7 <5 <0.1 20 

j1Jl1'7J!r1:H:m::::H:i12j1$[][]$H;l[;)0~81j[ilH:HHi!lfHH;f;[·:nHlt.HlfH:H::lW[lf/::H::1H:H:::::::i:::·::::rn:i:1:Hl'.H!HlilHH![[[j;[;l[[i:!:l!i!il[;i;. Hl!i!/<M:!H[!j[H.;$:):\[j)jl::~a:::::nH::omn=iwrn:e:[:iw~:[:-.o.tH:Hifil#>iWi 
4-bAv AVERAGE (DEPTH 1NteGRATEo sAMPLE> · · · · · · · · · · · :.:0.1· <3 <3 o:s · · · ::.:2:s · · ·..::0:1 · a.1 
4/29/97 9:05 46000 3.1 7.9 <0.8 <0.50 0.74 0.50 100 29 
10/2/97 13:45 M 50000 3.2 7.9 <0.2 0.26 0.9 0.40 100 28 
1/29/98 12:25 S 31000 10 7.8 1.7 0.42 1.2 0.39 68 28 

j1/2Si98j\jmmnn1:12:zs:::·s\jHj\j\f2-)l[\\lHl\j;\\;\jij:j;\\j\jlj[\j[[j\jlHHf:\\H\;j\j;gj·;·j·\·1·:ul\lj\j\j"["HHHHHHHHH\\\HHHH\\ijHH.:il\jljljij[\;\;\;j;lll\~H))lj\jj)\<10jlj\jj\j'1j3;11\jjjjj\f~10lj\jj:jjll<1:C,\l)jHjl~}O\j[l\:)f\>t50-\)[l 
1/29/98 12:25 S/F 12.1 <10 <10 <10 <10 <10 <10 <50 
1/31/98 9:00 S 39000 2.5 7.8 0.43 0.29 0.6 0.27 85 29 

:1J~1JM;1[\l\l\H!llfl\j$:OO[l::s:::1::::t4,1\ll[Hl::n::::::rn:1:::11:::1::]:HH:~:H:rrn:::::::::1H::l::1::::::::::1:::::H:H::lil!Hl::::::::;:n:H:rn:1::::l:H:::H:::H:n::::<t()jH\[[;\<10[Hl!l[\[¢1W[iji[j:i*10\\l1:/Hi<W[i1Hi!i<19/i[i[[jl[it501:i1 
1/31/98 9:00 S/F 14.1 <10 <10 <10 <10 <10 <10 <50 
2/2/98 S 43000 2.8 7.8 <0.2 <0.5 0.7 0.32 53 24 

:z12~a:mrrn1:w:irn:i~i1:.:::u;1:s:_:;j9:ts:.1::H1f:iii::~:11!:1:::11;l:i;f;l;f;i.Hi_i:HH@:ml:iii1:11i1H;J;:;:::_!;i!i:iH!i.:iiI:!i;J/:m:;i:Ul:l:!;l:i!i:1i/!i1]iiil;\;i;i:i<HY.f;:.:1:«10;:;J;J_f;1:~i6f;\!l!L;c1()::;_:_:.l~H~.1.rn::<1:<i1::m:::~~1Y1.!1 
2/2/98 S/F 12.5 <10 <10 <10 <10 <10 <10 <50 

4-day average [dissolved metals] <10 <10 <10 <10 <10 <10 <50 
5/13/98 9:56 S 12800 29 7.9 1.8 0.15 1.0 0.7 200 36 

,~~;,~:,,,,,,,,,,,,,,,,,~~~'·s~F:,,,=,~~~;,,,,.,,,,,,,,,,,,,,,,,_,,,,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,_,,,,,_,,,_,_,,,,,,,=,=,===='=',,,,,,,,,=,.,,,,,,,,,_,,,,,,,,,,,,,:~=.,_,,,,,,:~~====,=·=-~-~::,,,i',=,1~26:,,,=,~=:~g:,_,,,,,=,=:~=,=,=====r:::,,,, 

5/15/98 S 26900 1.7 7.0 <0.5 0.07 1.0 0.15 170 32 
:w1w.~~-U.U.LUHiHWi:iHH;S;)H':i7;.9;[~y::rn1:m::H:Hj)·:·H!.i;;;ii;fU[U::f:·1·:·1·i·;:;:1:H:HHHmn:j::H:·:·n;H\:i:":\)H·i·::U?Hl![\:.:.<2H)[Y,:19_Ui;i;J5:31!:l!f;Hj<t2j;[:f;;[j1;;:1_q:_i_!H:!.[~2).u.:.1.7.;~!.L 
5/15/98 S/F 7.9 <2 <10 I 15.5 I <2 <10 <2 13 
5/17/98 9:30 S 41200 2.2 8.0 <0.5 <0.05 <1.0 0.12 280 44 

~:~~: , ,·~:~ i~; :ff · ::~~:~~~:~:;~,:~.:~ .• :~.:::; :r ~1~ Elli ·
2

~~~ ::r I ttr 
6/25/98 M 49200 1.8 7.9 <1.3 <0.05 <1.0 0.12 26 5 
10/21/98 9:30 D 12.4 
3/25/99 14:50 ST 9.3 46200 1.8 8.1 0.44 0.61 <0.05 0.061 70 12 <1 <8 20.3 5.96 12.2 <2 39.0 

i:3:'?W~~!.U.LU.LU.LLLU!S1<);!;!$,6WHHUiliHHiiWH!UH:H!Hrn1Hi·rn·:1;·]1;'(rn':nHHH::1:::·(:·:·umrnu::rn·i·:·:·1·:·1·:·:·H?iWHWHHHi<1/l[H.H;<$(1jjJ;:;t1,MtHH:<2UHHH!1\m5UHH\H~ii·>Hi1/Mjm 
3/27/99 9:40 ST 9.3 44600 0.9 8.0 <0.44 0.38 0.09 0.092 59 9 <1 <8 14.1 <2 12.1 <2 20.7 

)~/27199\[!iHl!l!l.![\ii!!:::i:HHSF\\\\fl9l!Ji1i!1:1::::1:::::::::::::::i1!!/1!\[!llHH:!::j[:im::1·;·1·1::·11:H:::t:::::::::;::::::::1:::::i:l!f::::::P:Hi!!i[f·:·!l:i!i;i,::!:!:;:]:j:[:~1t!Hl!!:[~8!!:1J:i:tS:3i::!if[:if;;2]ilH!l!J2liSl!l!!i!il:'=2:Hilllf[l1!5~:tHfi 
3/29/99 10:45 ST 8.1 45600 1.0 8.1 <0.44 0.29 <0.05 0.122 82 12 <1 <8 14.7 <2 <4 <2 15.2 

.~1.~$1,~s.:]:.i.]j_1_H[:lili1ifi!![SFj;(:8j5:i[i]HHWH::;[)i[!j[[i!W]H\i![]jj['[:![j[;1:]jjj[l[jlj![[[::jfj[[f[jjjlj;j;j;[![ij[j[:jj.j::::w:::n::ww:;[!':·:1::::1·n:HH[[i:)[;j>!;1j[jj[j[i[!j!<8j[[!i[Jil]J[:-%:n:1:::t:<4j;j]ji;'][/[<2f;;[![[[1[1:0;~:::: 
4-day average [dissolved metals] <1 <8 ~ <2 >7.7 <2 12.9 

6/24/99 14:10 D 6.2 47100 2.7 8.1 <0.44 0.45 <0.05 0.184 73 8 

Apper,,.lix 5.3 

\~ 0 
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• • HUNTINGTON HARBOUR 

TATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L 119/L 

BBOLR 11/8/94 14:00 51000 1.6 8.3 <0.20 <0.20 1.00 0.32 76 14 

Cr 

119/L 

Cu 

JIYIL 
Pb 

Jlg/L 
Ni 

119/L 

Ag 
µg/L 

Zn 

µg/L 

11/10/94 14:00 S 39000 14.0 8.0 1.90 0.14 0.89 0.42 78 11 <1 17 3 4 45 <0.3 <10 '1'1h'oiii#''''''·''''''~~'os''·'s''''''1:~,.,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,.,,.,,,,.iH''.,,,,,.,,klo'·',,,,,,.,.4.,.,.,.,.,.,~g·'·'·'·'·':;;4lf ···:=·,~·o'i':':':':'):#':':': 
11/12/94 11:00 S 44000 f.7 7.0 0.60 <0.10 1.20 0.43 31 <5 <1 <10 <10 <2 <40 <0.3 24 

[tm:?r94l/WU)\cis:~::sf .:.:ii·.·.·.·i·i·.·.·.·.·.·.·.·l·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.:_ :·.·.:_·:·i·:·:·.·.·i·:·.·.·[·rn·:·[·r:ifr[:! rn::wurnu::HH.::1:rnn~n:<1:QiHH!H:<1:o:rn:rnH"g:rnrn.>::10.i.W-k~o.aJ_rAt::. 
11/14/94 13:45 S 46000 1.7 8.1 <0.20 0.15 0.95 0.39 79 10 <1 <10 5 <2 <40 <2 23 
·11i1At94'·=··········13·so··::s···:·:1;a·····:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: ....... :.:.:.:.:.: ... :.: ... :.:.:.:.:.: ... : .............. -... -.- .. ,.,.,.,.,.,.itt·:-,-,.,-,<m·'·'·'·'·i<:2·'·'·······is:g··········;(41t···:·····~z·:·:·:·:·:·R~·:·:·: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >1.3 <2 <40 <0.86 23 

3/11/95 10:45 S 14000 18.0 8.2 1.30 0.25 1.00 0.63 31 11 <1 <10 6 2 <40 <1 20 

wtr111s:mrnrn::H]10~~0:wsnrn:2·3H.:Hmrn:rn·:·:·1·1·l·:·:·:·:·1·1·1·1·1·i·1·1H:·:·:·H1·::trn1H·:·1·:rnnrnn·:·:·H1·i·n:·:·i·1rnHrni:::1:1:1:H::::u:1:::'<tHHfH:it:wnrnn::1:A:Hm:~:<!2H:H}_4~J.:.u.L<1u.u.u.i~,L:.1 
3/13/95 12:15 S 26000 2.6 8.7 <0.20 <0.10 0.89 0.44 47 18 <1 <10 <4 <2 <40 <1 <10 

MM1$·····rnrui21t·isrn:2rt·n···:·rr··r·-r:··-· ... r'-rr·.·.·.·.·.··:·r··rn·1rr···rn·:·:-rrn·:-rrn·rrr:-:-rrrr:·:·rr:·r1·:·r:·1<rr-·:··-:-~wrr-·:··:c:f········-:.:~········-~4o··rr··]<1Tr.T.Ti~_·r_· 
3/15/95 13:45 S 32000 2.6 8.8 <0.20 0.16 0.99 0.57 39 20 <1 <10 <4 <2 <40 <1 11 
·3tf5;e:s-··············1~~sir··s·····1a····n-n-r·-r1·1·rrrnr··-·.·.·.·.:·rc'···rr'···:·r:···rrrr·-:-rrrrr··1·i·:·1···r··:·····r·······················<c········~·w·········:;;=r·········«r········~;1o·········-w1rr·n1·srrr 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >1.3 <2 >16 <1 17 

5/10/95 11:45 52000 3.0 8.5 <0.20 0.42 0.69 0.55 69 26 
10/11/95 13:15 51000 1.9 8.2 <0.20 0.16 0.73 0.27 94 34 
12/13/95 12:00 S 19000 25.0 7.4 8.40 1.20 3.00 0.98 62 20 <1 <10 6 <2 <40 <1 63 

[1~11qiB6!ilt!:n:::::1z,osH:tS\'lHi1,Z!!lHl:3@QO!lt1fH]:1Hl1l\:]Li:lH!l.!]!.l.l.i.lli.!.l.::L::rn:·.·.H:lll!!:li.:H-·1:.:.:::::1H:::n::1:;:[i!;\il:ll:ll1l:l:j:}1!il!l':1:::<1P::1:1::l[:[9jl:[t!il:li'<a::1H:'1t:oe40,H::::1:!<1jj][l[:1!llS1Hf.l. 
12/15/95 11 :00 S 39000 3.8 8.0 0.40 0.38 1.00 0.48 67 18 <1 <10 6 <2 <40 <1 <10 

.1.~/.~6~~6fHll:Hlilt!11:,osH·:sir1·1·1,4:·:Htta~ooofi!·l·i·:·:-:·:·!·!·!·!·l·!·!·!·!·!·l·l·:·:!i:ti:·t!l-:t;-t-tl!·!·l·!·'·l·l·ll!·!·!·!·:-:-:·!·l·!·:·l·:U!:l:i:Ut1l:!ii:i:i¢i!!\Hl::-·1<:1p:f!H::i:i!8;1·:·:·:·:·:·<af:Wf!:f!MQH!UfHli<1ftllll:lll,i;1og:: 
12/17/95 11 :00 S 40000 2.2 8.2 <0.20 0.48 1.60 0.43 83 22 <1 <10 <5 <2 <40 <1 <10 

_1_gJ.1. 7./fal'? J J [j:. f _j1 ~ ,;05 rs;r n)'.1,4 :D [!3~900![. !lt. !lf li!fHHrn:rni. ! . ![ l[/!j;Hl[i;!:f tW::1mW:H1!Wj. W. !li [j. [l!. l. i. rn. !l{liHU!li:innnH: :nH<Jf :j,g!:Hlil19\H/W<5l :!l!l!ll[l<2[j" lT!}.'.40)miU!"<1/HHHliM!l !!ii 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >5.7 <2 <40 <1 >23 
3/5/96 11:00 S 34000 7.7 8.4 0.80 0.31 0.68 1.70 77 22 <1 <5 3 21 20 <1 31 
!~!~~~1¥.UU.WHl:11l)Q~j:[!S:U:H2:1:uHH:HH" 1· Hi·:. !H ·1rnHrnlllm' rn ·:. f. t ·: "/ t. ! ·: ·; ·:. :·: ·1·: ·w. :·1· l ·: ·:. :·1· l ·1. :· :· ;![ ·: ·w· l ·1 .j. 1· ::: ·H::::Hi!!U!}l:. :H· :H}l:il "H:· :· rn. si:::@H::-ci:Hf:HHl[l5!1t)'j{1Hr:·:;~p::n: 
3/7/96 11 :00 S 30000 1.9 8. 7 0.20 0.31 1.00 0.33 82 20 <1 <5 19 <2 3 <1 37 

W'?'/.~1?.:.l.:!Lli!1lrn11~Q~[jjlS!;irH~P1tfi!:li!t![!fW!~·l!lH!f·i·f ·:H·!fl·l·i·!·!·l-1·!-!-f-f ·l·!·l·i·l-!ii·l·Hl·l·l!i!f·i·!·l·!ll·i-l·)f;·!·i!iH·!-l·l·l·;·;·f ·'H!'·f·l·iHH·<!ljl!l!f f!i}5fl;ljlf;i~j4tJ1::::1:1H:+~ili::!flj[j;8i[;j;[;[ililMil[i[iililF54jj!j!1 
3/9/96 12:00 S 34000 1.7 8.7 <0.20 <0.10 0.57 0.31 94 21 <1 <5 <2 <4 <4 <1 <10 
·~iW/9'1-·············--.~i~Q~---·S:·.- ... :t,2--·······································-·., ... , ..... ,., ... , ... ,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,.,., ......... , ... -... -... -..... i!1--···········S············it2 ... -.- ...... :5-.·-·······-·i4·-··········*'1 ........... 1a ..... . 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 >1.7 >11 >10 5.7 <1 37.3 
5/1/96 12:10 40000 1.9 8.4 <0.20 0.11 0.90 0.45 110 33 
10/9/96 12:55 39000 2.8 8.2 <0.2 0.14 1.40 0.63 83 24 

Appendix 4.4 
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HUNTINGTON HARBOUR 

TATION DATE TIME Depth EC Turb pH N03 NHJ TKN P04 TSS VSS Cd 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

Cr 
119/L 

Cu 
µg/L 

Pb Ni Ag 
119/L 119/L µg/L 

Zn 
µg/L 

BBOLR 11/1/96 11:50 S 33000 3.7 7.9 1.3 0.33 1.10 0.73 66 22 0.4 4 <3 1 <4 <0.1 25 

r1il1J96!fH:!::i:::i::11;j50!tf:iit::!:t1,~:Hi':H:'1i!ii!:::H:!:!::.:U:!:flH:i::1i!::1:·:::·;:::::!:!i::!!:::::::i:H:!:!!!H::::::!:1::::H:H:l::::!:h1:::;::::!:!i:!:1:::iH:1:P·51li!1illflH~i!:H1!1:!i}3::i::l!f:t1t1ifitit:i:!rn<4:.:ii.:!:!<O_ti[l!:1:.i33'.!.:_ 
11/3/96 13:00 S 34000 1.8 8.3 0.4 0.16 0.60 0.57 72 24 <0.1 5 <3 0.4 <4 <0.1 8 
[li/3/96jlfl1)!m!:H!1i"oo:ns·:·:·1·2,41·1·1·:·:·:·%Hff:U:·1·1·i·:·H1·rnu11:·1·1·1·:·1·:·1u:·rn::\;tij:rn::::tU:lHi:lH:i!i!n:·::TJHUH::Wi?0:1f1fH:i:U~HHHJ:!<3f))l0.4!i).1?:4U.JE«!p[_;.:_:_i;:6jJL 
2-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) >0.3 6 <3 0.7 <4 <0.1 20.5 
1/23/97 11:10 S 19000 21.0 8.1 . 1.4 0.17 0.74 0.51 62 19 <0.1 "<3 5 3 <5 <0.1 20 

:1{231ep:1:rn:H:ff:11;1QT(s·:·:·:2·:t·i·:·rn:Ht::!;i!iH}i·:·:·HliH[·:wrn·(:·:·:·i·:·:H1:·H1·:-rrrrri·m-:HHH:fnU:TH]·:·HnTr1::HCH}O.{j_}H<3HU:U~H:lHLLK1.U.U.~?.U.LLi~M.L1.LLi~~-:.u 
1/25/97 11 :20 S 37000 3.2 8.2 <0.8 0.27 0.85 0.40 82 19 <0.1 <3 <3 0.8 6 <0.1 11 
-tas,~I-···········-·11-~2q-... s; .... -.2-1.-·-·-·······························: •......... -.• -•.•.•.•.• -•. -.-.--·-·-···········-·-···················································-·ot$11········-·<*·····'·'···'B3·············1··············~·-·:·:····*o·1:·:·:·:·:··~·:···:· 
1/27/97 10:05 S 27000 5.3 8.1 <0.8 0.26 0.94 0.48 75 34 <0.1 <3 <3 1 6 <0.1 7 

:11:m1m:i:!:]:tn·::P0'0!>[iHS![![!]1i5i/!::;!:i1i:i[ll:!i1i)l~lili'Wl:1:;!]lli1:ii1i:i[!i:!ij![:[li!1:l:H[:jfi1:1i:iH:HH[:!1i:Hli1::f:l1!1f::!i:':11'11iiH1H1!1[i[:[Hit0,1lt!!i[:il!i!3j1!1H1:i:!~:i:i![t1i:i:1!lilj[_l_l.Lt.7;1.!.1.Ul.1~~~~-j_l_1.1.:.7:1.1.:.i 
4-0AY AVERAGE (DEPTH INTEGRATED SAMPLE) <0.1 <3 <3 1.3 >5 <0.1 . 8.3 
4/29/97 11 :25 44000 2. 7 8.0 <0.8 <0.50 0.96 0.55 110 29 

10/2/97 15:20 M 49000 2.3 8.2 <0.2 <0.1 1.4 0.74 130 32 

l~ ::::: ::: :~i~~ ~ ::: : :::::::::::::::::::: :::::::::: ::::::: :::::: ::::::::::: ::::::::::: ::::: ::::::: ::~1i::::::: ~i~:)::~t:: ::~!:::::::::~![:: ::: ;1[:::: ~~t: 
2/2/98 S/F <10 <10 <10 <10 <10 <10 <50 

4-day average [dissolved metals] <10 <10 >7.9 <10 <10· <10 <50 

-~;~;~:-·············-~;;~;--~~J·;·\·\·\·\·\·\··2saoo-·······1J\·:·\·:·1f3\···';<;o·s··\·~o;os·····\1;2·······o;ar·l·····tM'·······:w···········:~··········:10····j···!:~~-·-j···'4~~1:·······:~~-:·:·\····<~-·-·······:1:···· 
5115/98 S 41900 0.75 8.9 <0.5 <0.05 1.3 0.34 310 36 
5/15/98 S/F <2 <10 / 17. 1 I <2 10.9 <2 <10 

~~;;: ::~! ;F '' 42®0 O;f ' @ *Q'5 '~~::~=:~~·[::::~I~,:·::~~:~ r ;;; ffil3 ~ ;r ~ !i'.: 
6/25/98 13:00 M 50500 2.2 8.0 <1.3 <0.05 1.4 0.24 32 10 
10/21/98 11:45 D 50500 21.0 8.5 <1.3 2.93 0.07 1.22 330 52 
3/25/99 ST 47800 1.7 8.6 <0.44 0.89 <0.05 0.092 81 12 <1 <8 13.3 <2 11.9 <2 <10 
1al2$l99[!1H[:[[HH1!i:H:1Hi![[SF[1i11:[:i:i:H:lili:iliW1:ii11]:;i;1[[j[j[;1tl11[:]f[:1i1H:iil:1:i1[:jiH/:[1[1iltit1i1fltltH:1:i!;~::ltl1il[)[i[1l1:li!):i[i):ji[lH:f::i:':[][i[i#1:ili:11i1'1i;;8!HH!.:i1:2!ai!il1HH<2i.i:i1:j[jl2:pi_i.li[l;<%[fj[!/ff.-G10Hf: 
3127/99 11:20 ST 43400 1.6 8.4 <0.44 0.51 <0.05 0.122 62 6 <1 <8 12.7 <2 12.8 <2 <10 
:a12,7199m:11:1Hf:[tl::::r:::::iiSFj[j!j1t1!~[:1:::!1:::H1t:HtltHi:tH::!H::i1:l:1:1l::H1:!;li:i/:!'!'i:!:!i[:[:1i!:tn::tl:j!j:[l!iHl'/!/:::li/:i[l:::fi:::::1:llf:1Ht:i:!H1:1;1j(j[<i1/:::i:H:::t;;W::::1:,:1:2;9,::IH:!1<2L:i;[::::1:a:JHl:::!:i$2;:111:1:i:-G10j[i: 
3/29/99 13:00 ST 43300 1.7 8.7 <0.44 0.34 <0.05 0.122 74 10 <1 <8 12.2 <2 <4 <2 <10 

~129199l]!:l:111li1::111:::lt1l:11SF[:lilifiH1:1ilil:l:lH:l:1:l:l!lUl:H!!l:\i!!1:1'!ilili1J:·:·:·:·!·~'.~~~,~~~~~~:~1i~i-~~~~~~i~:~~il:
1
:~~11\!\iUl:::g<~:1:n:t::U:::k~!ln:<~:!:l:t:\!;8~~1\t:t1;l:<~::n::HH<~~:rn 

6/24/99 15:30 D 51100 27 8.5 <0.44 0.75 <0.05 0.263 140 55 
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• / . • \____/ 
HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NHJ TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L ~19/L µg/L 119/L µg/L 119/L 

HUNBCC 11/8/94 12:30 52000 0. 7 8.2 <0.20 0.26 0.36 <0.20 87 9 
11/10/94 11:30 S 390 120.0 7.6 5.60 0.80 1.30 1.40 260 33 <1 14 28 31 <40 0.4 180 

;:1:1r1[0194[!!!.i[!!!':1[tJsfHjSJl:::1::15:o::u::1!:::iW::::::1rn:l!l:::1:::::::HU!::::[:!:i:H[:::[:H::1u::::;::::;:;:!::H:[:!:::::;::::::::1;:;:n::::;:/:!;!:·:·::;Hi!f!<{!;l!llrn:;11[:;1[l;t!rns1:/l;i[;[!!!!1t::1!/!!i!it4o;:::::::<o,a[:;:;;::r?20[W! 
11/12/94 9:15 S 33000 4.4 6.3 3.20 0.36 1.70 0.61 49 9 <1 <10 <10 <2 <40 <0.3 39 

frl)tlM1(::::::1::rnrnj20;;;:s;:;:u;:ns:g:·:·:·:·;·:·::w:::::::::1::;:;:;::1:::n:;::1:1:Ht;:::;;";::::::n::::::::H!llHll[[j[Hl1rn::rnH:H:!;:;::;::::;::H;:;:1:::H;:;.;1;:;::;Hl![+;10[[[[]!HH!l3':tl[[j[j[:;H)4i:i:HHH<40[::rn::<{j,3[[[iH[H160ll[H 
11/14/94 12:00 S 45000 1.8 7.8 1.10 0.39 1.20 0.40 78 8 <1 <10 6 <2 <40 <2 31 

,1.~r.!4rn{ .......... J~;Al? .... .$ ........ t~,!?. ........... ·.···························································································································.!!i1 .......... '.':t9 .......... ~g_ ......... ~~ .......... :MW .......... ~g ............ M ... ,. 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 >3.6 >39.3 >10.3 <40 <2 147 

3/11/95 8:15 S 950 80.0 8.3 1.40 <0.10 0.90 1.00 110 20 <1 <10 14 9 <40 <1 55 

· aj1 \(!95·\·\ ·:·:·:·!:: ·\:{!'20· ::tst:t · :·;· 1.2 ;t t!1H. 1:u·tH ·r ;·;·; ·;·;·;·; ·;:·. !\!\H\HH. !. Ft·: H:·l·t·. ·:·:·····:··rt::·::;·:·:\·[·.·[·:·····[·. ·H··:t ::::·:·:HH1tl[ti<,. \ :1. ;· i::;..1<J[[\[\ [! \H. \ 9 ;t;·1 ::::·1·,;~ :\:1·1·1 ::·;so:·1· :·:·1·[¢itj·\ :: ·1·; ·;:M1·; · ::r 
3/13/95 10:30 S 17000 7.1 7.8 2.70 0.12 0.71 0.48 27 10 <1 <10 6 <2 <40 <1 34 

.w131ss::::::::::;::::1-0:$if:Ls::::1:u1;0.s:1:::1:::::::::::;:::1:::[:::::::::::::;:1:::1:::;1::::::::::;::::j::::::1:::::::[::::t:H::::::.L:.L1.:::::::;!:::r:!\'\!::::::;:;::::«1;::::;:::n<10:::::::1::14::::::::::::~i::::;;H::AA0:::·:·:·:·n:rn::::::r::zr:::::r 
3/15/95 11:15 S 34000 2.4 8.1 5.10 0.31 0.78 0.45 44 22 <1 <10 13 <2 <40 <1 25 

.w1smSHHll!ltt:.:.:1i1~20;:::sJ:t:::::;::9:5;\\i\.!ltl:lti\.\\j\\\H!Hlill.Ltll.111.!.tltll\i\i1tlill.H1l1Hll.Hl:11;_::;:!f!\:t:::!;\~!l\\1\H\n:::;;:::::1lH!l[i!l!!l!li!lt!\<i1[ltt::::::;c:,:o;:;:;:;_;1:<41!1:\\1\1lH::2;:::;_:_l.~Plli!i!l.lh·:iil111l!ll!1l)9f.HH 
4-0AY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >3 <2 >16.6 <1 31 

5/10/95 11 :00 38000 4.4 8.1 1. 70 0.29 0. 79 <0.20 53 21 
10/11/95 12:00 51000 1.8 8.0 <0.20 0.24 0.81 0.22 93 29 
12/13/95 10:50 S 4500 74.0 7.5 6.50 0.54 2.40 1.70 97 20 3 <10 13 8 <40 <1 86 

Jgt1J~t9&-:·:·. ·:·rr, QlMt:·~r·:·:·:15: o:Aoooo· :·1·:·:·:·:·1·:·:·;·!·;·1·:·:·:·:· :· :·:· :·:·:· !· :·;·!·!·! ·:· :· i·:· :·! ·i ·t·:·1·!· :·:·:·:·n·j·:· · · :·:·! ·:· :· :·: i ·1·: ·:·:· oe1 ·i·i·1·:·r'.<, o ·: ·:·:· :·i· e·:· ;·:·:· :·::c:z · 1·1·1 ·:·Fc:40:·1·1·1·! ·;<:1·:·:·:·:· :·\;i11·1·( 
12/15/95 9:10 S 24000 11.0 7.7 4.20 0.60 2.10 0.62 45 17 <1 <10 8 <2 <40 <1 46 

E1:~1;1: $1.~Fti:i ::~; ::;Q,·1:#: ·! · ;$:;·r··: ~-0 µ· ·gi2ooc1 · ·· ·· · ·· ·· · · · ··············· ····· · ····· ········ ··:· :·· ·:·· ·:·:· :·:·: ·:·: ·:·: ·:·:· :· ······:---······ ·· · ·· ·· ·······:·: ·· ····· ,:;;-··········'<1b ····· ·· :·:· 1 · ········ ··· ·~:r:·: ·:·:· :;ww······· ····~1···:·:····· ·1:s······ 
12/17/95 9:30 S 38000 4.4 7.8 1.40 0.78 1.90 0.46 120 29 <1 <10 54 <2 <40 <1 47 

[t~(t7MJ:5.!.[.1.i.\.LL$:~!)j·r~n·1·r:·1:9,Sj(44000jfi[!!U!H!!i1!Hil[i[[;!1i[j[[[[H1!i[!H!Hl:1[]!.[l\[[j[\\H·:·H:lil([Hj:j;[t[l[!;i\H[[[[!;![';i::::H:::ni\!1:[:1:<1j[t\:n:::,~10:i::HHit13j[j;j[f:[l\i<2[!·!::n::ct4!)[[[l:[j[j/-<1·:wHH1\;:}2[[j[i[ 
4·DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 9.3 <2 <40 <1 31.3 
3/5/96 8:15 S 32000 120.0 8.6 1.60 0.35 0.89 0.65 68 10 <1 7 9 11 9 <1 79 

;r#!)!~!tU.LU.\.U.LB•2!1\HS\HU\\1s3A\.Jrn.:.LL\U%/iH:H:.::H\.lH.\.\H.:.:.::'(_·j·:·:·_·_%n%:::.u(:·:·:·;·_·:·:·,·_·(;·;·_·n.::·i·.·1·:·<1·;·;·!·;·:·:~s:~·:·n<11\SHi)\/<=Z[!l:ni::w..i;;;)Hj<1:U\n:\P<i.i.{ 
317/96 9:50 S 36000 2.4 8.2 0.60 0.16 0.69 0.22 95 22 <1 9 21 3 8 <1 82 

:~F'.~$:·:·:·:·:·:·:·:·:·::~:55-:,:,s:.:,:,:,:,'818·'''''''''''"'"'·:·:·=·=·=·:·:-:.:,:-:,.,:•:•.•.•.•.•.•.•.•.•.•,•.•,:,:····-:,,.,.,,•,•.•,•.•.•,:,:,:.:-:,:,:,:,:.:,:,•,•,•.·······:•.•.•.;<1.·.···=·=·=:6Z::,:.:, .. :.24 ... , ....... ,.a,.:,:,:,:.:,:.5 ..... ,•:•:•:-<l:-:•:•:,:-·4'.8·:•,-: 
3/9/96 10:50 S 38000 1.2 8.2 0.60 0.10 <0.50 0.27 87 21 <1 <5 3 <4 16 <1 78 

i3/!}/961:[!)j\[[[ill[1-0~55j[HS[[i!U[!l(8,0\ih\:i:[![i;!;![!;i[fj;;i!l!l\HHU\i!lW:i:[llJ![;!!!? 0

(

0

i
0!0!0!0

'

0

i
0 ;·[·!·:·:·;·:·,·:·!·:·:·:·:·:·=·!·:·;·:·:·!·:·:·:·!·\·!·i<1!·:·:·:Hi!/ift'(!':·:·:·:2.·;·:·:!:·:·::9:;:·:·:·!·j·j.;:4[·,n::n::=-=1;·:·,·:·:·:·1$·;·w 

4-oA·v AvERAGE tcer:>l'H INTEGRATED sAMPLEj · · · · · · · · · · <1 >·20.J 41 · >s.1 >3.o · · -c:1 46.i 

5/1/96 10:50 39000 1.8 8.1 <0.10 0.11 0.55 0.20 110 33 
10/9/96 11:55 49000 3.8 8.0 <0.2 0.12 0.70 0.34 120 31 

Appendix 4.4 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

Cr 
µg/L 

Cu 
µg/L 

Pb 
µg/L 

NI 

µg/L 
Ag 

i1g/L 

Zn 

i1g/L 

HUNBCC 10/30/96 9:35 S 6000 150.0 7.7 21.0 2.30 8.80 1.80 160 32 0.9 4 18 14 13 <0.9 142 
.10,ao1gs::.:.:.:.1.:::::s:3"s.:.]:s•.:.:.i1:~.a.:.1.1.1:1·::l·:-: ..... 1.:-:.1.:.: .. i.i.• .. :.:.:.:1::.:.: ...... 1:··1·1·l·i-:.:.:.::····l·1·l·1:l:l·-····:l:-::.:.: .... :.:.::l·1::.:.:.:.:.a1z.:.:.:.:.1.«z.:.:.].1.:.:~1-::l:i:1·l·l:4··::.:.:.:-·:<41-l·l·l·l-<0;0:.:.1.:.:-~a.:.::: 
11/1/96 10:45 S 29000 7.4 7.7 2.4 0.47 1.40 <0.20 65 24 <0.1 4 4 2 <4 <0.1 27 

:n:11nsei:i:::::H: ::Hto:5o:HLs:: ·: · ::n1,1::: :::H:t:H:::n:n:H:::::::: ::::: :::nn::::::H:H::::;:H:::::::::: n:1:n:1:::1::n:::H:::n::: :1:::n:::: ::n::1::::::::H::::i:t<o::1i:::::::n::s:1:::: :::: ::Hs ::::i:H·:::::s:n::::: :::::M'::; :: ::::·%1: :nH:i:~za:::::: 
11/~/96 12:05 S . 30000 1.2 7.7 2.0. 0.59 0.87 0.61 €19 21 0.2 5 8 0.3 <4 <0.1 24 

··r10i$·····:·:·······r:2·os····s:·····:Hi·:a···············································································:·:···················:····································~cf·r··········1r········:·:·<3·········:·p:1··········:w·······:·-:0;·1··:···.·.·11·:·:·· 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) >0.1 >3.7 >3 3.1 <4 <0.4 26.7 
1/23/97 8:25 S 1300 65.0 8.5 1.0 0.21 0. 72 0.50 62 11 <0.1 <3 4 5 <5 <0.1 23 

j1123l$THlHH\l::npe:25ji\\S!H:H:t3i'a\:j:j:\:HHHHHli\!H\:\:H\ftlHH\:HHli\H:·:·:·:j:\:::::::HHH:llt:l:::::::::::n:inm:u:::HH\\H\\l\1\HH\\\\l\;\[i<0\,1jjj\}\g'~:Jj\[\jij\j\,«il;\H\f:\%:2\\\•!\\jjj\\\~5\\\\H\:}O~(H\\\j\,\8\\m:: 
1/25/97 11:05 S 35000 2.6 8.0 1.2 0.30 0.58 0.40 77 20 <0.1 <3 <3 0.4 8 <0.1 8 

1\11251$7JHH\\1:\)YP&\jjj$jj!·:·:1:2g:::HiHHHnn:·:·::rnHHi\·:·,·:·!·:wH:1:·:·:·H:·gun::::::H::rn>·:·:·::n:w:u::HHHHW:HUHHHH\rn<o,:tnj!fl:i}·3\\i!i!UH<3H:fHHl::o.vH:LU.l6!iU1:.1J<Pi1:fH:U.LenH1. 
1/27/97 13:05 S 24000 4.4 7.9 1.3 0.25 0.72 0.44 89 32 <0.1 <3 6 0.8 <5 <0.1 17 

J/2.1191\\Wi\H\iH\\1\3\051\i\Sfj\]\;\112\11\\\;\[;\i\/\li\H\\\\!\H\f:\il\lli\ili!:\i\!\l\!l!\fl•\iH\i\!\!\l\i\\\HHHlH\!l\i!f!Hlr\[;\\!\i\il•\Wl1l!i:\:i=\H:'•il\1!lll!ll\\.i:o1:1:H:\:tfl\i"l!nli1\tlfl<3!\il\l\!\f\0)8\\\H\i\\\\\8\\f\1H:lH#Oi1H\!l\H.\M\:l::: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <0.1 <3 <3 1.2 >5.3 <0.1 8 
4/29/97 10:35 38000 5.7 8.0 <0.8 <0.50 0.74 0.27 87 26 

10/2/97 13:10 M 50000 4.2 7.9 <0.2 0.17 0.8 0.32 120 33 
1/29/98 11:45 S 490 53 8.9 1.9 0.36 1.3 0.99 220 34 ·u2~;~a ·: ······· ···· ··:1,, ·;.;r ··~r ·· ·tfl~ ·····-············· ·· ···· ··················· ·· ·· ·· ·· ···· · · · ··· ·· ·-····· · ·· · ····· ····· ·· ·· · ·· ··· ·· ···· · ·· ·· · ····· ······ ·· ········· · ·· ··· ··.::; f ····· ·-,crtt · · · ·- w,r :r··· ·· ···~~-. r· · 1 ·: ·.:xo· .... : ·: · < 1 if:·:·: Jfg · ··: 
1129/98 11:45 S/F 12.5 <10 <10 j 16.5 ! 19.8 46.1 <10 92.1 
1/31/98 8:40 S 41000 2.4 8.0 0.23 0.2 0.6 0.21 66 21 

'.i1.~H~~'.:'.:'.:'.:'.:'.:'.:'.:''~'19'.:':~;'.:'.:'.tW~'.:'.:'.:'.''.:'.:'.:'''.:':'''.''.:'.:'.:'.'.'.:'.'.''.'.''.''.:':'.:'.:'.'.'.''.'.'''.''.'':'.::::=::==::'.:'.:'.:'.''''.''.''.'.':'.:'.;'.'.'.''''''.''.'.''':::'.''.''.'.'.''.''.''''.:'.:'.:'.:'.~:rn'.''.''.''.''.~19.''.''.'''W#':i'''':''.'~i~'.:'.:'.:'.:'.~:i:9'.:'.:'.:'.''.~1P.''.''.:'.:'.:#9.PH''.: 
1/31/98 8:40 S/F 13.4 <10 <10 ! 12.8 ! <10 <10 <10 <50 
2/2/98 S 40000 2.3 7.7 1.4 <0.5 0.8 0.24 80 28 

/212198\lt![l!l[i[il!lW[[jri!'![ili[!:SiHl::r1:2~d[i\ili[!l·lHi[il ![!\i[!H\ !li\i\![!. !l!lil!HH \!.;. i.:. ilHi[rHlH!lllrli[f n:. ! . !l!l!:![:[l[!l!':[![![ilil•lHH!lil![![i'.i[ilH!i~ 1:0'H!li[if ~1 o !l,l:i,PW3i! :,:: l:<1 o: ;j;jllH'=tO!\jl[l[l\~1 O :lilli[[[;;SO![ili 
2/2/98 S/F 12.5 <10 <10 <10 <10 <10 <10 <50 

4-day average [dissolved metals] <10 >3.5 II 13.1 II >6.6 >15.4 <10 >30.7 

5/13/98 9:12 S 1280 120 8.4 2.6 0.12 1.6 1.2 360 48 -~rnj::· \.t \J.i.LL\. :;1:~g S~F \}:. ;lil\\i))\\))))\llH:rn::::imH:::::i::t\)\nl:\1\)\i:\\)\Hl!\1\)\)m:::::mmm:i::rni:: :::::::::\EH\\ )\f )))ll\m1:i:11:1:1i;~i:::11i::i:~~m:, j[j ~~87 j[j l:)i\3;26:)H:\:\;~ ~:~))\:)/);)·:;!);))ii~! ff.~ ~)1) 
5/15/98 S 23600 3.5 8.0 3.5 0.1 1.3 0.09 180 32 

:~1t:~.H1:11:1:.1.rn1:::.m1:1::~~~:1:n~'.;1:n1111::rn~:11:m::i1:rn:::.11:::.:::.:::::::::.::;1;_n:.:,~::1:.:1::::rn1::::i:;i:::1:1::~::::::1:::H.:.::1::::::.:::1i:;:::;1;1j1\:~:1:11::1:::~~:::11:1:~,!:~H1
1
w,r,:~;1:.,.:::!11.~:::rn:::,:;1::w.::1~::,:.i 

5/17/98 10:30 S 34900 2.4 8.6 <0.5 <0.05 1.1 <0.05 290 32 

:~W7./~.~:.:.:.:.l.l.l.l~.o:30Hl'Si!lHlt'.9.2\lilH!t\f\\i\1\1!1Hl[[l!1lilH\il,1\!•H\:f!j[;/f;\,!=1il:!i!,l:,,lfl:![:WHill!i!l;!!!'\!i:H:~:r:r:ii,:::H:i:!,\0li,i,,!i!:1if:\~\!lll~lirn:i!i!<101::HH31-41)H'%}lH1!i~3!HHH+<2Hi!UHH2-3l!H 
5/17/98 10:30 S/F 9.2 <2 <10 13.2 <2 <10 <2 14.4 

4-day average [dissolved metals] <2 <10 13.1 <2 >3.8 <2 16.5 
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• • HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 
feet umhos NTU mg/L mg/L mg/L rng/L mg/L mg/L µg/L µg/L µg/L µg/L µg/L i1g/L µg/L 

HUNBCC 6/25/98 10:25 M 50100 1.9 7.8 <1,3 O.o? <1.0 0.12 32 6 
10/21/98 9:00 D 12.4 
3/25/99 15:30 ST 9.3 15800 21.0 8.0 4.53 1.24 0.31 0.428 100 28 <1 <8 17.4 2.64 11.7 <2 29.7 

!3l25/99Wn!H@)H)·:·:HSlf":"(9,Bj·nH·:1:m:>:wrn::HrnH·:·:·:·i·;·;·:·:1nHWH\:·:·:·:·:·:·:·:·:·:·:::·:·:::Hn·:·1·:·:·:·:·:rn:·g:·/nmH:rn:c1Hrnnn?BHdi~i1!1~5il!!:W?%HUUl1,1-l@H(<ZWHW)5!0rnj 
.3/27/99 10:20 ST .9.3 37300 2.9 7.9 ,.23 0.54 0.2 0.245. 53 6 <1 <B 12.2 <2 11.5 <2 13.3 

\312119;1\\\H\HHHH·f·\·\\HHSP·:·mts:H·i·:·rn!:·\·HHHH\\.H\EntU\:1·1·\·;:;:\·\:\\HH\HU\\H:.:H·/:·:·:·::·:·y\(\.Y\HH\/\'.li\HH:-~1(:H\Yst1iYI\M\9\JH'i!2l\j\l\HM,7HHH\\Fs2\HHH\)1\tW\ 
3/29/99 11:45 S 9.9 40300 2.2 B.O 1.23 0.48 0.11 0.153 64 12 <1 <B 12.8 <2 <4 <2 <10 

=31~$,Q~m::n:::::n:::::i:!:!:n!em!H\!1!0,$:i:nH!mi:H!t!:~:i:i\!U:!:,:i::n:Hi::::H:irn!:!:!:i:i:!:i:~:i:!i!\Wliliiil!Htirni:i:!:~:! ilWi!:::n!:i:!:!:il!ti:::i:i:!:i::<1!:i:i:i::::·«$11:!ETIIT::h<2:::ni::;::<4\::1:::::H·<l2:!1!1:::::<:19::::: 
4-day average (dissolved metals] <1 <8 ~ <2 >7.4 <2 >8.9 

6/24/99 13:30 D 7.4 45400 2.3 8.1 <0.44 0.35 <0.05 0.07 74 12 

Appendix 4.4 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn 
feet umhos NTU mg/L mg/L mg/L mg/L rng/L mg/L µg/L 119/L µg/L µg/L 1.19/L 119/L 119/L 

HUNCRB 11/8/94 12:00 53000 0.5 8.1 <0.20 0.33 0.40 0.25 99 20 

• 

11/10/94 12:30 S 29000 16.0 7.9 3.80 0.46 1.40 0.59 50 5 <1 <10 18 4 <40 <0.3 84 

. [1[111;0/94iH[H:)::1:2135.;. :sH~:t::' :ii 8. ( ( ( :· ( ( :· :f j :· :·:. [H. :· :rnm(( ( ( :· rnH. :· 1· :· :· :( ( ::: . :rn: ·rnu/U: ·:. )!H:. ::::H[WHHH::u:u::H:H[)Hl<1@):j:[!<toYrn::n::@z:urn::)ilHHf?:4(!i}[L~g~~jLU.U.~~j 
11/12/94 9:00 S 35000 2.4 6.9 2.90 0.27 1.50 0.45 22 <5 <1 <10 13 <2 <40 <0.3 45 

i1/1/1j21Mfl!!i!Hiii!i:!9;05]H!S~HHl!13jOjji!i!i!HH::i·l·:1:;!i!:i·i·:::rn:1:1:iiH::i:!1ii:::;H:i:i!i]rniiiH:ilj:j:ii:HiiiHii
1

iii'iHiHHl)j!ii]iiiiHH!iiii!UHiH':i;:::,;.([![H!::¢H}!!!!iHiHiJ.27'j]!Hil:lii1]1][j:H::,Mo:;::::::<a~~'.L!.i.i.i;i77' 
11/14/94 11:30 S 46000 0.5 7.9 0.90 0.34 0.84 0.31 66 10 <1 <10 10 <2 <40 <2 42 

)j1ft4/S4i>HU\1.1:35HAHHHfr.i,i\·:·:·w·rn1:mnHi·:·i·nrnni·:·:H:HWHW:WWHWrnHUHff!UE!?HiWH!!HU:u::rnH:?!:\H:iinUi<1{:::WottO::HH:i::WnH:n<2.:mnL-=:49YHU.~~n::.:_:JL?~ 
4-0AY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 17 >5.6 <40 <0.86 65 

3/11/95 8:30 S 8600 48.0 6.0 2.20 0.13 1.00 1.10 57 9 <1 <10 15 3 <40 <1 29 

:;w1j1'1$$ .:kH:UHn: 8~35W\SL \H!. :1i;i:1 H\\lHHH\. :: ... : . :: y . \lHHH@H. UH%.: ... \.: .... : ... : .H\!Hl\j. j jljli_H.:.:. \\ .\ }\ YHHHHHH:::H.:. :m\HH\¢'.(j\\)\\j\~1!})j\\\H_: \1j5\ ) ) . m. % f \.:. \si>.). H. .. :~(: .... _j .nw: 
3/13/95 10:00 S 16000 6.4 8.0 1.70 <0.10 0.72 0.59 16 9 <1 <10 7 <2 <40 <1 36 

:w13195;:H:m:::::::to:os:rns::u~:w3.(:::::rn::::H·:·:·:·n:::H·H::mHrn:::Hnrn·:·:·m:;:;:::m;rnmHn:::·::::nn:rn::i:HH::::;::H:::::im::;:i:i:H::m::u\<1:::rn:;::o#fi>rn::::::n;:::~::::ni:HH:~::::n:~40::::i:::_;_$~\mHJ.:.::at1: 
3/15/95 12:15 S 33000 1.2 6.0 1.90 0.29 0.66 0.52 22 12 <1 <10 4 <2 <40 <1 22 

'3[15/95\.j\f\jf jf ,}2;20)\\.Si\\\!jj\ 1) l5~i(: _ i1:mn:l;\l\j\j\;j -jj\j. H::rn::: l\ li)\j\;\. ::;· :: _j\ :!:'n:H\)]j\j. l/i\H):li. H/i\\HH:HHrnH:l: _ n1:::1:nrn::Hl: ::n. j<l :_!H_ j)j<1'0 ::::: n:::)..-4J:\: _ :. : . :H:!2\)l)W:::-=4:o:: ::::: :_: _ "'.'J. :. :.:. L :. )j2~ 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >8 >3.3 >21.6 <1 49 

5/10/95 10:30 46000 1.4 8.0 <0.20 0.39 0.41 <0.20 62 26 
10/11/95 11:20 <0.20 0.22 1.9 0.53 
12/13/95 10:30 S 29000 16.0 7.5 5.60 0.71 2.30 0.86 49 17 <1 <10 10 <2 <40 <1 65 

:1w1•31s~:;:::u:::11-0:@Q)1[j$:\H:Hl15)0jj\4QO:OOjj\fHl:::Hi:lHHlHiil:1Hff][j[H)·:·;·:::::u::::w:i:::H:,:rn::wf:m:::::H:f:HfU:H::::::Hf::::::::::H:H:::H:1F<1![:jWH:ii10f!j[jj!i\::;1'4jj\j!j\j\i1!~:\i!if:!iit4!}lH1::1:::j<1j\jlili:\:::11} 
12/15/95 9:45 S 38000 2.2 7.6 1.70 0.56 1.70 0.48 66 17 <1 <10 12 <2 <40 <1 33 

::1;2rt5/~&[:i::1iH:i::::9i45;f::s::::::::12:0;jA100P:::H:::::::ii:1:::1::i::::i:::1:1::::::n:/iiiiil!gj1]::i:!lil:i:::::1=:n::;jij;j:::H::::1::·:n::::::::::::::::H:n::1H=::: ... 1:H:i:iJ""10::::::::HliH}:!j/!!J!:J[!i:2/JnU:i!<:40:i::nn::::;;.1;/;liH:n::2:r 
12/17/95 9:00 S 43000 1.0 7.6 0.60 0.58 6.10 1.10 84 21 <1 <10 8 <2 <40 <1 27 

'1i?/1j7/$$!HliililHlii1J:0:~i:HSljJiljlj1.3.0i!i4300PH:i:Hi!!:iiHliWiiiHl:JH:1:i;i'\iii\lJj\jlj:i:il!!/!jijij!li:\;i:ii:i:ili!i:i:i:HJH:iln:i:HliljJ/1jjjjj/!H:iliii:1u::1<1Jiln:'ii<10/HiH!Hli20ifiHiiiHi11:!;Jili!Jj<40j:i::iH:!1ittJi:Hl:!:/j45. 
4·DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 14.7 >4 <40 <1 49.3 
3/5/96 9:00 S 23000 12.0 8.2 1.60 0.36 0.75 0.45 60 14 <1 <5 5 <2 17 <1 46 

!$15/9$!:iii!liilH\HilW9l051iliSi!il:i/16;4:!i:iilii!i;ii:i:f'in:i:':Hi'\iiiilii[:::m:::iil::!:'i.iiHi.i.iiiliii:Hi:::i:Hrn:::::11::1:::H:::n:::::1:1:::;:::1;::::::::::1:::1:1:1:1<1jii:n:n:;i-t5;j\j:Hlli:!10j:j:filiiif<2:i/i!ili::/4H!i1Hn::,;,1Hn:Hi\illi31l 
3i?19a · · s:1s·s 30000 1.6 s.1 1.10 0.26 o.91 o.s:1 16 18 <1 <s 2:i· · 6 a <1 --sg 
)i7196iH/!iiH1:iiiH11;!9:20j\HSHiJi}1'3,0j!jii:::::::::,-:-:-:::::::Hiii:1:i:Hi:i:iHlflH:Hlii!l!ilH:f:Hl:iHiij[1!f-:·:l:i!i!iii!rnlli1H:::Hi:i;i!ii!Hi!i111nii:::::JHi!!fil:i<!1[f!!i!iiii!i<5iJHH:f:i;27:ii![lj!;H!f:4m:rH:·:·;·:s::HU:ii!iktj!i1~jj;~-i45' 
3/9/96 10:30 S 35000 0.7 6.1 0.90 0.13 0.57 0.35 65 22 <1 <5 4 <4 <4 <1 43 

wws~:::_:::_:::,:.:1.~:~s:i1.{l;:,:::::12:o:::_::::1.:_::i:in:::::1m:!:::.:.:H::,::::::H:::::::,:!f!:::1:::::H:i_::n:::n:::::::::,!:::::H::1:_1i'):::1::i::::,:n::.:,:::J:H:,::-c1_: .1::_:::;:<~::::::i::;::::2(::::::::::.4i_:,:::1:_:,;i.:4:::::::1:::::::1::::.:::.:::p1: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <5 13 >3 >3 <1 48 

0 
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• HUNTINGTON HARBOUR • 
STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

HUNCRB 5/1/96 10:20 39000 1.2 8.2 <0.20 <0.10 <0.50 <0.20 110 35 
10/9/96 11 :20 40000 3.2 8.0 0.2 0.23 0.54 0.33 77 25 

Cr Cu Pb NI Ag 
~19/L µg/L ,19/L ,1g/L ,,g/L 

Zn 
µg/L 

10/30/96 10:05 S 24000 28.0 8.1 4.9 0.84 2.20 0.56 83 22 0.4 4 15 6 5 <0.9 76 
:;1;0/30/9Ml:ll!l)10:05HilSi:\jlj.j1$,6j·lH·:·:·:H·:·:w:HHl/t:itUW!H.Y:'t':':':'t':':'?'<m:t·:·1·11·:·:·:·HnnrnHHHl!.:!!lYH·:·H:·1:lli<0,1UHl.l\6H!H:!T:<~:HHlllH[llh?l}jjjf<:4jH!Hjf-<i0,i9H!l}\W 
11/1/96 10:20 S 30000 8.4 7.6 2.8 0.47 1.60 <0.20 16 16 <0.1 <2 6 2 <4 <0.1 30 

:;1)1/1100,!flii.li. H1H1P)2~j_j1~:rnHl1S)Ojijij_j]j_j_j::_H!!ijJU:.n:unm.1:::iHmwmn:u:n:_·Hn)::]fjjj)lW!H!:1Hjjj):jjjjj)ij!j_jlH].)_j_:::· j_j_j):i).1.1.i.i.1.1.~ig1j)jjj_jjjjj_jSj!jjj;j;j]j:«1Hli.Hll:.1:2_j_j_j;j[)i:4;Hl.il]<O)j1]jlj_jj!lilL2~1 
11/3/96 11:35 S 31000 1.6 7.6 1.6 0.36 0.84 0.51 69 24 <0.1 5 5 0.3 <4 <0.1 24 

H1) /3/00'jjj[j;j:j';\j[1jt$5WjSjll/jl!!1@j4{;j;j;jJ:ij;j;]jjjj. l. ::HnnrnnW:l:HlllHH:Hn:::: jf jj. ! . ji/Hl:. j;jlj;j;)lHl:. l. l. ::::H:':l:l ::::Hn::::::n:11: ::11:::n:::;1.:oj1 j;j]jjjj~jj]j; e:m:rn::: ~a:::1 :::H:ltll:3jj ::!Hl!lj?G4j:jlHY~o·:1:·, ·r j!jH:!U: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) >0.06 5.7 <3 2.3 <4 <0.4 19.6 
1/23/97 9:20 S 20000 15.0 8.0 1.3 0.27 0.75 0.44 50 17 <0.1 <3 5 1 <5 <0.1 19 

:.wp1~1::1n:HH:::H::·9:z0Hn$Hrn:H1a:o:11:1:H::1:::H:::H:1::rn:Hnrn:'n:::mn:11:::w::::n::~:g:1::::::::::::::::nrn1::g::1:::::::::::w:;::i::::::g:::n:::::::::::<011::H::::::n<3::::::i:::n::l}:HHm::n:~rn:1n:Hn:::1;:::::::<oif1rnH1::mH1&: 
1/25/97 10:50 S 35000 1.6 6.0 0.6 0.32 0.76 0.35 87 26 <0.1 <3 <3 0.4 <5 <0.1 12 

:v~.MVH!:tH::n::::1-0;50;\;jSjjjjjjjl15j{j;jil:lli::n=::n:::n:l:1:1:!il:l:H:n::n~::::!H:!l;!\:1:::::::::::::::\lj:\:l!!H:!:i::::::::::::::::::::1:nn::;j:j;j;[;::\:j;\li:Hj:!,0;1j;jlj:j!j;j;<3:j;j![jj;1!,c!3t]:!lilj:j;j:1jj:j;j:H!!i[]:7j;j;j;j;<O;j1jii!H:H:::n:9 
1/27/97 12:35 S 18000 8.1 7.9 2.2 0.24 0.81 0.57 66 24 <0.1 <3 10 1 <5 <0.1 32 

.ViP~tHH:::~:~!]fiW:~:h:t§!J !tlH:14,S!!!Hl:: :::Hn::;n:Hu:: n:nnti1t;:Hn: PH:::::::: Ht: :11:: t. i::::. :n:::F:H:::;::.:. ::::n:: :n:: ::::::.:::!Ht: 1 :::: :: :::: ::::! jij<0.1' :n::. Ft!l<\![it!:H::::;;:3,:::::11::=om!f tiii if' :He:HH!li$~.:t::rnH1Ut1 i 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <0.1 <3 >1.67 2.6 7.3 <0.1 11.7 
4/29/97 10:05 49000 1.7 8.0 <0.6 <0.50 0.52 0.30 110 32 

10/2/97 14:10 M 48000 3.4 6.1 <0.2 <0.1 1.0 0.38 91 27 
1/29/98 12:50 S 25000 7.9 6.0 1.9 0.38 1.2 0.46 59 27 

F1}29/98Y!!lH:Ul12:so:H!SHfW:!13;SHfHHtHHf:1:HHHWH?H:W:HHfHHUH:t:!:·i·=·:·:·:·:·:·r!·{nH:·!·HuHHHHnH%UHHHU:U?:Mo:·:·:·i·Hit(}i1HH14AlU;!}S1P:T::::..;1():rnnt)<tO-H:Hl:f,c!5{1f!ji ·1ds,sa.... 12:·sa s,F 13.8 . <10 <10 1 10 1 <10 · <10 <10 <5o 
1/31/98 9:20 S 41000 2.9 6.0 0.27 0.23 0.6 0.24 49 16 

LW.1JWU.HU)l:H~l20ljj[S}fH14l8ll]jjj!jfjjjjj@;[;jjl!i!!HHWJ:'!H\HH!:::·:::·:·Hrn·:H:!:iUH:°:·:·:·:·:HUHH::·;::::nu:utHHlil=l·(.;:14·:·HHH<1ornu:0<!10i?H·:~1o·rn1:·:40,4(::m·<10)::HH<50f1H 
1/31/96 9:20 S/F 14.6 <10 <10 I 14.2 ! 13.2 <10 <10 <50 
2/2/98 S 43000 1.1 7.9 0.91 <0.5 0. 7 0.22 76 22 

:ww~~L1.1.:.1.:.:.:.:.:.:.:.:.:.:.:.~,1.:.u1~;:1:11rnrnHtfi:if/:filtl[it!ll!i[!Hi!lfliiiHl!if!:/:[!il::l!Hl::n::1H:f::l:H::::1::·:;t'/.j:/ill:::::::!f!!!:n::i;::1:::::::::Hrn::::<10i!:!:i:j!<JO::jjjljj<1Pitin:::[>t10:H:ii!?10!j![.H[.<1C>[:j:i:H<~$;::: 
2/2/98 S/F 13.1 <10 <10 <10 <10 <10 <10 <50 

4-day average [dissolved metals) <10 <10 I~! >4.1 <10 <10 <50 
5/13/98 9:35 S 18600 18 7.9 <0.5 0.08 1.0 0.4 160 24 

:5/13{S8!:t::::::;::::::::9;J5!j[fS1:f:[1i:14,1f:i:::H:::::1::n::::::::::::::::::r:n:H::::::::n::::::H:t:H::::::::H:::::;:·:::H::::::mHHl!i/iiHt::::::H:H1::::::·:::H::::::::~2::f[!:!H'«t[};!;:j;j;19.S':W;\!2;2:9fH:J::!·<i<lj;jj!;j;i!~2f!H1Hi)lfi,~jlj 
·sh3i9s ........ 9:Js"siF ... 14.1 <2 <10 1 18.9 1 <2 <10 <2 1s.1 
5/15/98 S 27100 2.5 6.0 1.3 0.07 1.3 0.52 200 36 

-;H~J:~.:.:.:.,.;.,.,.,.,_,.,.,.,.,.~~~,,,,,,~.~:;,,,,,,,,,,,.,,,,;.;.,.,,,,,,,,,,,.,.,,;.,,,.,,,,,.,.,,,.,.,.,,,.,.,,,.,,,·,.,,,,,,,,,,,.,,,,.,,,.,,,,,,,,.,,,,,.,.,,,,,,,,,, .. ,,,,,,,.,,,,,,,,:;,,,,·,·,·,;~g,,y,,,,~i,,,,,
1

,,,,.:;,,,,,·,-,·~~~
2

.,,,,,,,,:;,,,,,,,,,,~;:;,== 
5/17/98 10:00 S 38900 0.7 8.4 <0.5 <0.05 <1.0 <0.05 330 40 

;:$.H.UW.~::::::::::::::JP.;99:::::~:::::::::'.~,~: ::::::::::'::: ::::·:·:·:·:·:·:·':':::::·::·:·:·:·:·:·:·:·:·:·:,:·:·:·:·:·:·:·:·:':':':·:=:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:·:':':':':'~~·:·:·:·:·:-::~P.·:·Bfil:···:1:t1;~:·:·:=:·:~?:·:·:·:·:·.":W:=:·:,:·:''."'.?·:·:·:·:·:~~M:::: 
5/17/96 10:00 S/F 9.6 <2 <10 13.5 <2 11.4 <2 21.3 

4-day average (dissolved metals] <2 <10 . <2 >7.8 <2 18.7 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 

feet umhos NTU mg/L mg/L mg/L mg/L mgfl mgfl µg!L µg/L µg/L µg/L ~19/L µg/L µg/L 

HUNCRB 6/25/98 M 49800 1.0 8.0 <1.3 <0.05 <1.0 0.12 33 8 
10/21/98 10:15 D 12.7 50200 2.9 7.9 <1.3 0.88 0.09 <0.061 140 15 
3/25199 15:10 ST 12.4 21500 14.0 8.1 14 1.07 0.24 0.367 84 20 <1 <8 17.2 3.01 12.9 <2 28.8 

}1-?§.?~~-, ....... L ...... , .. , ..... l.~F. .... :t~l.1.U.LU.U.U.:. .. ·.-.LU.U.iJ.!.!.i.UU.Li.U.LU. .. ·.·.·.:.u.:.·.:.:.:.LU.LU.Ll.f3.LL','.'.·.u.u ... L .. L .. L~tU.1.f.L~(-.l:i':1sdH .... JtU.U.i~!~ •.. ,•,•.•.'1R ... ,,•,•~:Lf .. . 
3/27/99 10:00 ST 11.2 35700 1.6 8.0 0.84 0.58 0.12 0.153 58 9 <1 <8 15.8 <2 11.7 <2 18.2 
j3J2JlSSj/!iHHHHHHlWJSPH(!1j1·:awn:·(:m(((:·:·:H::·:HH'(((:'(:·:·:::·:1rn:H(:':'HHN:·H:HHW!U:·:·:·n·:·?:':Hn:nn::t:rnumH}tWH:!1: ... a:1:JU411,,J:rn~211·:·:·:::12,5jfjj1j~2j)1/j)7j5:/H 
3/29/99 11:15 ST 11.2 44300 0.5 8.1 <0.44 0.34 <0.05 0.092 68 12 <1 <8 13.4 <2 <4 <2 37.6 

!W,~$t®HHH:w~m~:~mHH\tnSifHE:,1:1,aH:!\1H!ii!H:lHjl\\j\\!HHH\)\iH\!H::H:::n::u:j:ilfHllfHHH\jH\\iHl\[\;:::i:mnH::H)H\\\HHHHHHHH\\\'<i1[[HHH:\'\<l}\j\j\[M];::H,(2\i\Hl[j\j\j<4rn\:\:\;\j<~\j\:rn::M,IV\ 
4-day average (dissolved metals] <1 <8 ~ <2 >8.8 <2 24.8 

6/24/99 13:55 D 11.2 47200 2.2 8.1 <0.44 <0.2 <0.05 <0.061 84 10 

0 
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HUN!TON HARBOUR • 
STATION DATE TIME Depth 

feet 

EC Turb pH 

umhos NTU 

N03 NH3 TKN P04 

mg/L mg/L mg/L mg/L 

TSS 

mg/L 

vss 
mg/L 

Cd 

µg/L 

Cr 

µg/L 

Cu 

~19/L 

Pb 

µg/L 

Ni 

~19/L 

Ag 
µg/L 

Zn 

~19/L 

HUNSUN 11/8/94 13:00 54000 1.4 8.2 <0.20 <0.20 2.50 0.25 82 12 
11/10/94 13:00 S 22000 48.0 8.0 4.10 0.49 1.20 0.54 83 18 <1 <10 9.2 5.5 <40 0.4 40 

:1:11 t q/94;: :1: ;: !; ; H [1j3[05,[ fl S: j iH: 11Z.;2[ 1, 1;:. i.:.:, j i Hi' i Hi;:[!: H ij i ;! ; ; : . : [j if: H: [[ [j; Hl, ii: j :: ; , ; ;j; ! : ii ii;! ii; [j: H jj: i; j ! lH j ! ; H: ti i ! i H:,: j; j;j [j: Hi ii ;j i 1: i! i [::, i ,j [, i [< 1 j i ,j ii t 1 f; ..: 1 0 i :[:, [Hi, El, Wi: 1 iii j 1: [< 2: i, i Hi, i t4 0, i ,: [, j ii< g, ;}[ [,iii [ 1 i tia:.;. i: 
11/12/94 9:30 S 50000 2.3 6.8 <0.20 <0.10 0.79 0.39 69 5 <1 <10 <10 <2 <40 <0.3 19 

:ntt2/!l4'Hn:Hi!iili\:~;35,j:f:S;[,[:[10j0,[:[:[:[:[:[:[:[,i,[=j,j,[;[:j,[::::::::::,:::::n:i,[;[:[,i:i:i,i:i,i,i:[,i:i,j:,::,i:f:[:i,i,i:iii:i~i,i:[:j,[:[,[:i:i1i:i:!ii:i:l:;,,,:,[:j,<!1HH:,,,,[?«10:['i,i:!:1:W'i:i:i,Hi,<;2:[,j:],,,[<40JH:n::<o1a1jiHiliii:30[;1_[j 
11/14/94 12:30 S 51000 2.4 8.1 <0.20 0.12 0.78 0.26 89 11 <1 <10 5 <2 <40 2 31 

i~j1{14/9{[i[i[llilr1j;2:~5:[L$[[[,[)]01[,[Hi]:iiHi:iH:i:Hilii1iti:::Hl[:[![i[[j[]i[ij[jH[[i[liHlH!HliHl!!HiHHH:H::[l:l:rn:::.Hn1::ti:llll:HlHH::::::::n:n:::[![<1[[:lllin:40:tH:li;i[<4jilll:Un,<ZHHnf:j;<40:j;j;[;[H;<2[[l:HlHH:ae:rn.: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >2 <2 <40 >0.67 28 
3/11/95 9:30 S 12000 43.0 6.0 1.30 0.13 0.77 0.64 54 9 <1 <10 8 3.6 <40 <1 23 
Mi1iS5[[[j[[[j[il[iiH1:9'35![!['S:[:[:[1M:,,[:[:::::,:::::::::m;:!i::!i:,::l\!:_[_[,j!j!:!Hi'l.Hl:[:i:iliii:[i[:j:]:l.l.:Jn.::::iliil.Hi:]:HHill.1.il[![:j:j:[![:j:j:[:[:iH:H¢1:[,Hl!l!l<:10:j:j_j:[:j6i2.[lH[lj[j_«2Hlliili.il:63j_[[:[jjjj[<1[jj[j:1[[:!:l3$Ll.l. 
3/13/95 11:00 S 31000 3.3 7.9 0.88 0.11 0.45 0.35 46 16 <1 <10 <4 <2 <40 <1 32 
·~11·3tss···············1·1~cis····:s·······1r·2·····································-,.,.,.-.,.·-·················--,-·-·-·················-·-·-·-··,-···-···-·-·-····························!G1··········:.110··········:<4············<2··········4o'··········H···········t3·····, 
3/15/95 10:00 S 50000 4.5 8.2 <0.20 0.24 0.58 0.24 73 31 <1 <10 <4 <2 <40 <1 17 

3/1.5195:. i: U:i:H/10lD5): S). L 1 O;a,:)rn:H\ HH)lY:f :i :Yi::Wrn(,\j. i _L H .: . :rn::HHHH:Ht :{/.:. [: HH!:rn= [:[:f Wrn ![![. L[. ,nn: rn<1 :u [ )< 1 o:,: :lit:'.. $4 in. HH. :~~L HH::-.4CJ l:!. [![:: <t))i )pi. i. :: 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 <10 >2 <2 >21 <1 43 
5/10/95 9:30 55000 1.9 7.8 <0.20 0.55 0.63 0.28 68 36 
10/11/95 12:20 51000 3.0 8.1 <0.20 0.16 0.53 <0.20 95 31 
12/13/95 9:15 S 25000 33.0 7.8 6.70 0.93 2.20 1.00 75 24 1 <10 5 <2 <40 <1 110 
-i~b;ws.·~·rr.·.-~).20:,·s;i·:·:·:1·$·:·:··-.@;M·············-····································-·-·····························································-·-·-·····10·····-·-·-$1ir·······1r·· ·······:fa··········.1@·······--:.il···········#i·:·:· 
12/15/95 8:35 S 41000 2.7 7.9 1.00 0.58 1.20 0.39 64 21 <1 <10 10 <2 <40 <1 21 

-}~MW9!xL!\U.U.Hi~l40:W$LH!;j4~:2jj!;;H!9CIOO:_j/ \n.[;[:[::1:U\!Uliit.:w.:.L:1·1·:·_·i·:·:·_·_·_:_::{\.:.·=·:·nnu.u.:,:.:::::.:.L·:·:·::nn;.;.1{HU·l<10;jU!i[:[iS:H[:i!HU«2)j:j:jH>:40[ii!Hl!:i'<1nWHH:.:10:nn: 
12/17/95 10:00 S 46000 5.2 7.9 <0.20 0.35 1.10 0.25 95 25 <1 <10 <5 <2 <40 <1 <10 
_1,2i.i,~,Q~::

1
:_:_ ... 

1
:_1:o·oit:'s·1·1·:·!i,21·J····4eootr·············:················································:·:·:·:···:·······:·:·:···:·:···:···-·-·········:···:·:···-~r ·······<1ir·:········r···········;;ir········;;,nr······i!i1·:·········-we······ 

4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) >3.3 <10 8.7 <2 <40 <1 68 
3/5/96 9:35 S 33000 15.0 8.2 1.20 0.30 0.59 0.37 73 18 <1 <5 18 <2 <4 <1 35 

~t5/~~L!.i.!.Li.l_i_i_L9i49HiF~fi·:·1~-o:·:·H::\iHl:iH[i:i,l·l:f:i:lil!l!l,!:!!!H:l,!:l;,:1:t:il!:i·:·H::!i!Hf!:Hl,iH::::::::::·:·:1!:lilii,iH:::g:::!i!'\;1:·:·1·:i::;,,f;l::-:,1,::rn:i::::,i:s;:::;:::::i,:~:U!!HlH!i:<!2:f;l::H!!lH3H::iHl!il.1i1!li!iif:Hilil9iHf!i 
3/7/96 10:10 S 40000 3.5 8.2 0.20 0.19 0.75 <0.20 100 25 <1 <5 17 <2 3 <1 53 
~l!/?!3,L\:::::::::::,:):Qns::::;s::,:,:7s:1:i:::.-.·.·!·,··+,·!·j-,-:.:.:-::n:::,;1;1,n:!-'···-:---·'.·'.·'.·;\.\-1-:-:-:-·-l···\-:;-.-:-,.::.:.:-:.,.-.:-:-: .. :,:-:-:,;;n.:-:-:-1-:.;~1.J.:-:,n::,1.:.:::·:::·:;2011:rn::.-,i<12::·1·:;:::H<~; •. :.,.:.:.,c;11::-1-1---·.4e\.j.,. 
3/9/96 9:35 S 40000 1.3 8.1 <0.20 <0.10 <0.50 <0.20 110 28 < 1 <5 <2 6 <4 <1 60 

~!~1-~$.U.LU.U.LUm4p;H[$jfl[[l[!PHiHHHHHU!)liHHiHifHHHH:WHHHHH?\iH!UHH::rn:r1:·:·:·H:·:·n)·:·:·:·:·:·:·:·1·:::JUH:·i·:·:·:·:;<1::nH::::H<Wi"j"\":·:·:ot~i[[:HH!i['.1=4{[:1:Wi<4HHHH<1ii!i[:HUJ1[[Ul! 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <1 >2.3 >7.7 <4 >1.0 <1 28.7 
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HUNTINGTON HARBOUR 

STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr 

~1g/L 

Cu 

µg/L 
Pb 

~19/L 

NI 
µg/L 

Ag 
µg/L 

Zn 
µg/L feet umhos NTU mg/L mg/L mg/L mg/L mg/L mg/L µg/L 

HUNSUN 5/1/96 11:15 40000 3.4 8.2 <0.20 0.14 <0.50 <0.20 130 33 

• 

10/9/96 12:20 39000 5.6 8.0 <0.2 0.21 0.74 0.29 120 31 
10/30/96 10:55 S 24000 39.0 7.9 9.5 1.20 3.70 0.72 67 18 0.4 3 9 5 4 <0.9 62 
foboi$tf · ··· ··n oH$s::·· s· ·· ··1.s··o·················· · · ··························-·················· ···:· ····-··-· ····=···=··········· ·············r··········· ·:·t-·<:o :1··· ·:····· s···:·······<3· ·· ·····i·tf t··········<')f ···-···;;.i6jf ·· ······ir ····~ 
11/1/96 9:05 S 29000 7.3 7.6 2.3 0.50 1.00 0.74 55 21 0.4 4 4 2 <4 <0.1 43 

f 1!1 lil96HH::::::H:fif if~1osws:::lH11[;6. :: Hl!l: ::Hlf !H!f f: !:H:::H::::. ::: :::g:::H:::w· lHWHH:nH:::H:H. n::::::: :n:1::::H::::: H::( ilH!:!:! ::::: :::::~:rn:::H: :: 0!6 :::::::::n4: :::::::ml:<3 ::n:::H::o,l$!f lH!Hf ;!<4jf f !f !f H :<0;1 :: H!H ::::-n::::H 
11/3/96 . . 9:50 s . . . 35000 2.8 7.9 1.0 0.27 <0.50 0.46 98 . 28 <0.1 5 <3 0.3 ·..;;4 . <o'.1 5'5 
.P!.~1.$.~ .. -... •,·,····· -.~.§.Q •. ...!t ... J!rn:.· ... LU.U .... L .... U u.:.u.u.u.:.:.:.u.:JJ.!.U.!.i.!.U.!.i.i.U.i.i.U.!.:.:.:.:.:_.:LU.!.i.f .!.f.i.i.U.l.1.!JJJ'.LU:UtLU ... :}~: ..... ·.:_:p,!~.LU.L .. M.L.:.:.:NM .... ,!.fJ8 .... •. 
4-DAY AVERAGE {DEPTH INTEGRATED SAMPLE) >0.26 5 <3 0.73 <4 <0.1 14.6 
1/23/97 10:05 S 23000 22.0 8.2 0.9 0.11 0.64 0.39 57 19 <0.1 <3 5 2 <5 <0.1 13 

f11~/97f 1f H:::h!H !'f1jQjO~)jf fS:::::) !?":.?:: ::H::::::::::::nH: i!H:!:H::::::WHH :::Hf H:1::::::1:::::::::1:::g:: ::::::::?:]: :::::H ::::;:H:::H::::::=:::::::::H:::::!j[: :}9,lj[jf j ::::~3:i::::::::::<3 :::i!Hf H![4f [ ::::::H:::.:ffejlf ! [!)![ ii0~1 f ·::1:: ::::r: :u:H 
1/25/97 10:15 S 48000 2.1 8.1 <0.2 <0.10 0.65 <0.20 110 22 <0.1 <3 <3 0.3 6 <0.1 <2 

f1_/2-5197[jfjW::::::::1:o::1:s:::!·Sjf:f):3;01::H:n::::,::::::H:::::::::1:::::::1:::::w::::1::::::=Hl:il::::::rn:1:H:::H::1H:::n::::·:::::::i:n:::::::::::r::::::HH:::::::::f{Ol1f!lli!:l:!:c;ljl!j:::1:[:,;3:::::1:H::o,s:::::::rH:i1>fjj[jf[ff!·<l}}1[f!:!Hl:::s::::m 
1/27/97 11 :35 S 30000 4.9 8.1 0.9 0.23 0.72 0.37 110 38 <0.1 <3 <3 o. 7 6 <0.1 10 

1y~1i$r::H::::l:H::r1:3:;::::$::::::1z;a:::1rnr:::r::::n::::::l:H::::l:rn::r::::H:::::rnrHr::r:::H:·:n:::n:::r::::H:::r:::::1:r::H:::::H:::u::::::H:r:H:::H::::::::n<011H:r::1:11<a:::H:::n:<~:::::::::::01s::H:::H:::srwr:1:::~o.1::!:H::::!s:::H1: 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLE) <0.1 <3 <3 1.8 >5 <0.1 5.6 
4/29/97 11 :05 49000 3.8 7 .9 <0.8 <0.50 0. 78 0.35 110 31 
10/2/97 12:45 M 50000 5.1 7.9 <0.2 0.22 0.7 0.29 100 31 
1/29/98 13:15 S 41000 8.5 8.0 0.67 0.16 0.8 0.35 110 34 

:v~r~~-un.u:1:1:ta::ts,H:snn:::~;~:::wn:mw::rnnn:mnnnnnnn:H° ,-:wn:un::::rn· :" :": :· 1· r" :· :· :UH:?:·rrrr:::· rn· Hn:u:::)/T:T:itwnr::· :· r~10:1:Hrn10.4:H:n:::<10·::>:t1<w·:uH:>1:.1q::> · }:5Q:rn: 
1/29/98 13:15 S/F 9.8 <10 <10 <10 <10 <10 <10 <50 
1/31/98 8:25 S 47000 4.9 8.1 <0.2 0.15 0.5 · <0.2 66 22 

:y~~?$~.t.:.:.:.:r:::g_:~:J7}.LStfjf)1j/8j![l[l[[H:fHH:WU:::H::::::Hft!HH)H1:rn:HHHH::1:,:::1·1·:1::t::::HmtHHHHH.:Hl:H::::::1:::::HH(:HHH\tlH:::·:H<Wf:H::~:,c10:H::J~.1:::tHH<10\!\;\[\;\<1(J;:::rnf:<10[l\f\\;\'<5Qt\\;\ 
1/31/98 8:.29 S/F 11.8 <10 <10 <10 <10 <10 <10 <50 
2/2/98 S 47000 2.5 8.0 <0.2 <0.5 0.5 <0.2 130 39 

~l?/9~).L\tl.i::.:::::::::::.::::1.:.~s::::::19;a::t::::H:!:Df::_:::::H::1:::::=11:1:::::::1:1::::J1Uf;f::::_)_::1'flt'itf:f;f::::::::1:H1:::::::111:;:::::1::::::·::::1::::::::::::::::::::<1:01::·,:::_ie10:1:::1:_12;s::_:_:1:<11):jd:i_::<1:o::1::::::i!:10:1:::::::<5oJ1:1: 
2/2/98 S/F 9.8 <10 <10 <10 13.1 <10 <10 <50 
4-DAY AVERAGE (DEPTH INTEGRATED SAMPLES) <10 <10 <10 >4 <10 <10 <50 

APP,~"rlix 4.4 
( 
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• HUNTINGTON HARBOUR • 
STATION DATE TIME Depth EC Turb pH N03 NH3 TKN P04 TSS VSS Cd 

feet umhos NTU mg/L mg/L mg/L mg/L mgfL mg/L ~19/L 

HUNSUN 5/13/98 10:25 S 27500 19 a.a <0.5 O.Q7 1.0 0.37 230 32 

Cr 
µg/L 

Cu 

µgfL 
Pb 

pg/L 
NI 

pg/L 
Ag 

pgfL 
Zn 

pg/L 

;~~-;~~:Hf::j:n::::j1~:~;:~~1i:~rJ::::~g!::;:1:::l:;H:::::iii:~:im:1in:::::l:jJ::.:1i:i:i:::::i:i:i:~:\:ili:i:::::l:i::n::::::::1::::i:::::::u::::::ni:::l:::i:i::::.::ljifl:~:::i:;:::1::i:i:;~g;::f ::~::~u:
1
::::::~·_:_:_::::::~~:;::iii::::;::i:r:r:i:~;:i:: 

5/15/98 S 45300 2.3 8.2 <0.5 <0.05 1.0 <0.05 270 36 
pMM~~L:.:.i.:.Ll::::.:::.:::.:::::S:j:.;:;9~1jijiji'ili'ijij::::Hii;!lfij;j;j!j:j;j;j;j;j:ji,1j;j;j:lii!i!.jjji:j;[;j;jjj;jni!!f:jiji\;[ijjiijijiUHiH;::H:::;j;j!j;j;j;!;Jlj:rn(::::~li!ijij;j!<10jjjji]!j17j2jij;::n:-<2:.:.:.:.Li;,~p:.:::.:.:.:-.2;::::i:::}1P:HH 
5/15/98 S/F 9.2 <2 <10 ! 18.3 ! <2 11.5 <2 15.4 
5/17/98 11:00 S 47100 1.9 8.2 <0.5 <0.05 <1.0 <0.05 350 48 
si1ji9s:·:·:·:·:·:·:wnw··K····K~i"'··········································--········--······························ ............ -.--·-·························-······~i·········,no····B!B:·:·fa·2:::·:····:.;;:f·········wo··········><2··········w)···· 
5/l7/98 11 :00 S/F 6.6 <2 <10 13.5 <2 <10 <2 17 .9 

4-day average [dissolved metals] <2 <10 16.0 <2 3.8 <2 14.4 

6/25/98 10:10 M 51300 2.1 7.9 <1.3 <0.05 <1.0 0.15 34 10 
10/21/98 10:45 D 14.4 
3/25/99 15:50 ST 10.2 49000 1.6 8.0 <0.44 <0.2 <0.05 0.061 210 34 <1 <8 19.9 <2 12.9 <2 12.2 

-~!;?W~~····························fflF: ... -.l~!l.~~-:.: ......... 1.l.:.L1.1.!.1.L1.1.!.:.i.i.l.\.L1.1.1.·.:.·.l.i.-... Li.iJ.i.L1.l.l.Ll.1.1.i.L·.:.:_·_L1.!.1.L1.1.l.:.l.:.:.;.!_!.l.1 ... :<-1j_!_._:.:.1:-:~:.:,11!ii1~:4:!il.:.:.i~g_ ...... 1.l}~1q1.1.:.Ll'.".~r ....... : .. ~W .. 1 .. 
3127/99 10:35 ST 9 46300 2.2 8.0 <0.44 0.32 <0.05 0.122 78 6 <1 <8 13.6 <2 12.3 <2 <10 
3/??($~.:H::::::::::::::::::::::::sP:H::::s;.s:H::rn:::m:::::::H:i:HnlHlrlH1:1Hl11Hli:: :j;j)jljilili]i;!]:l:liH:::w:::11::1:1:::Hlrllllili)i)i;:ji.:. i. i.:. i. i ·:·1. ,;::1:1::rn:~1:~:: ::H:];j,ii8]jijj f ,j;j;1 $,):: :l:n::«2i)f l!iH:i1'3j1jj]Hl ::::<21::H::;):,.;1-0[jlil 
3/29/99 12:15 ST 7.4 46300 1.9 8.2 <0.44 1.11 <0.05 0.092 79 8 <1 <8 12.5 <2 <4 <2 <10 

W~,W~~'.;.;.;.;.;.;.::;:;:;:;:;:;:;~f:::::::!.&:::::;:::;:;:;:;:;:;:;:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.:.: .• ~~~~~-~:~~·;~-~~·~:~;-~~:~i~~~:~~:i~·i~i-:::::.:.::::;~::::::::::::::~:::::~i:-:.:j~-::::::·:~:~:.:.:.:.:.:~~::.:::::::::lr:: 
6/24/99 13:15 D 8.4 48100 2.8 8.0 <0.44 <0.2 <0.05 0.073 94 10 
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Appendix 4.5: 
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SEMI.AL SEDIMENT SAMPLING 

STATION DATe TIME Cd Cr 
mgn:g mg/kg 

NEWPORT BAY WATERSHED 

BCF04 11130194 8:00 <1.2 26 

5/17195 o:oo <1.0 18 

10/24195 0:00 <0.6 14 

4/23196 9:30 <2.0 27 

1115196 9:40 <1.0 21 
4/15/97 8:50 <0.7 20 

10/29197 9:05 <2.0 36 

6/23/98 12:30 

6118199 10:30 

519/00 9:00 

<1 23.3 

0.46 19.1 

2.16 40.3 

SDMFOS 11/30/94 8:40 <0.7 5.2 

5/17/95 0:00 <0,7 1.8 

10/24/95 10:50 <0.6 2.3 

4123/98 0:00 < 1.0 4.4 

1115198 10:00 <1.0 4.7 
4115/97 9:30 <0.6 2 .4 

10129/97 9:20 <2.0 10 
6123198 12: 10 <0.2 2 .3 

10127198 10:40 <0.2 3.3 

6117199 14:30 

10/14199 11:15 

519/00 10:00 

0.33 2.4 

0.23 1.7 

1.68 12.8 

Cu 

maAo 

Pb 

mgll<g 

19 <0.9 

9.2 <10 

11 7.1 

16 9.8 

12 <7 
11 <7 

30 13 

15.5 4.8 
<0.22 2.2 

14.7 4.5 

7.8 

<3 

<3 

4.7 

4.4 
<3 

18 

4.7 

1.3 

<0.22 

0.75 
13.60 

<7 

<7 

<G 

<G 

<6 
<6 

11 
3.7 

2.3 

1.S 
1.6 

2.0 

LANF08 11130/94 9:50 <1.1 
5/17195 11:45 <0.6 

10124195 11:15 <0.6 

4/23196 11:00 <2.0 
1115196 <1.0 
4115197 1 o,:45 ,o.6 

10128197 10:05 1.4 

15 10 7.1 

3.5 <3 7 

1.6 4 83 

32 25 63 

9 10 11 
5 6 6 

6.2 16 <5.0 

6122198 13:00 <1.0 15,7 24.2 8.8 

10127198 11:45 0.9 8.9 e.1 14.7 

6117199 15:00 0.6 7.5 5.7 20.5 

NI 
mg/kg 

35 

19 
19 

21 
16 

16 

36 

Ag 
mgll<g 

<2 

<2 

<1 

<2 
<1 

<1 

<2 

Zn 
mgl>g 

79 

29 

38 

4B 
46 

37 

Sll1• Toi PO, 

Fa Cloy Cloy BB p 

mgll<g % % mgll(g 

61 23000 33.2 79.1 

47.1 12710 8.4 15.1 

ODD 

"gJkg 

1.2 

<18 

4.3 

3.6 

<1.5 
<0.9 

<2 

<4 

ODE 

tio/1:g 

18,6 

11.9 

22.6 

<0.5 

<0.5 
<0,5 

29.9 13760 25.3 71.0 

19,6 28300 

346 <4 

4.0 

<8 

3.4 

6.4 

3.2 

2.1 

3.0 

<3 
<3 

<3 

<6 

<5 
<5 

<5 

<5 

<5 

9.1 

3.5 

2.6 
0,9 

<0.7 

7.7 

<1 27 

<1 6.2 

<1 23.0 

<1 18.0 

<1 27.0 

<1 13.0 

<2.0 67.0 13000 12.3 30.2 

<0.5 16.4 4570 1.2 3.0 

<0.5 13.5 3310 1.3 3.7 

<0,5 16,9 2540 0.5 1.3 

<0.5 7.5 1980 
0.2 62. 1 10600 

8.2 <1 54 

25 

28 
<5 <1 
<5 <\ 

21 <2 

7 <\ 

5 <\ 

<1 

15.6 <0.5 

4.6 <0.5 
3,7 <0.5 

110 
59 
26 

49 6000 0.0 0.3 

81 23640 37.9 78.2 

35 5530 1.1 3.4 
35 10040 0.5 1, I 

157 

<4 

3.5 

<5 

<0.8 

<0.9 

<0.9 

<0.9 

4.7 
<4 

<4 

<4 

<4 

<4 

6.8 

<3 

<2 

3.4 

2.9 
1,9 

13 
<3 

7.0 

<3 
<3 

<7 

<0.9 2 
<8 7 

<0.8 <0.8 
320 160 

<0,9 2 
1.3 2.0 

<0.9 <0.9 
<4 <3 

<4 <3 

161 <4 <3 

All organic compounds unloss otherwise noted were below lhe deleclion lirnlls of 1he labt:)ralory. 

Benzo (b} • Benzo(b) flouranlhane Flranlh • Flouranthena Oznon • Olazinon 

Benzo(k) • Benzo(k)flouranthono Mlhxy • Mcthoxychlor Endo I • Endosulfan I 

ND. Nol Dalactad (below datectfon limit or laboralory). 

DDT gamma 

1•D'•a BHC 

1.2 

<18 

<0.8 

5.0 

2.2 

1.5 

<2 

<3 

<3 

<3 

5,2 

<5 

<O.B 

1.6 

1.3 
<0,9 

2.1 
<3 

<3 

<3 
<3 

<11 

<0.9 

•B 
<0.8 

<35 
<0.9 

1.3 

<0.9 

<3 
<3 

<3 

µoils 

<0.7 

<8.0 

<0.5 

<0.7 

<0.6 

<0.5 

<0.9 

<11 

<11 

<11 

<0.5 
<3 

<0.5 

<0.5 
<0.5 

<0.5 

<0.7 

<11 

<11 

<11 

<11 
<11 

<0.5 
<0.5 

<0,4 

<19.0 

<0.5 

<0.5 

<0.5 

<II 

<11 

<11 

Appendix 4.5 

• 
2,4·0 2,4,5-TP Bonzo(bl Bonzo(k) Chrysono Flronth Pyrono Mlhxy Dmon Endo I Aroclor Aroclor 

•G"a Sllvox "glkg pgll;g ool>a •o"o 1•0"'0 •D"'D ,,g11<g ,,g/1<~ 1254 1260 

<40 

<30 

<71 

<29 

<27 
<40 

<800 

<800 

•800 

<30 

<30 

<52 

<26 

<25 
<40 

<800 

<800 

<800 

<800 

<800 

<30 

<20 
<35 

<25 
<24 

<50 

<800 

<800 

<800 

µgll<g 

<20 

<10 

<36 
<15 

<13 

<20 

<110 

<110 
<110 

<10 

<10 

<26 
<13 

<13 
<20 

<110 
<110 

<110 

<110 

<110 

<10 

<10 
<18 

<12 

<12 

<30 

<110 

<110 

<110 

<400 

<300 
<360, 

<290 

<270 

<300 

<300 

<260 
<260 

<250 

<400 

<300 

<360 
<290 

<270 

<300 

•300 

<260 

<260 
<250 

<300 <300 

<200 <200 

<350 <350 

<250 <250 

<240 <240 

<3000 <3000 

<400 

<300 

<360 

<290 
<270 

<300 

<300 

<260 

<260 

<250 

<400 

<300 

•360 

•290 
<270 

<300 

<300 

<260 

<260 

<250 

<300 <300 

<200 <200 

<350 <350 

•250 <250 
<240 <240 

<3000 <3000 

<400 

<300 

<360 

<290 

<270 

<300 

<300 

<260 

<260 

<250 

<300 

<200 
<350 

<250 
<240 

<3000 

<2 <50 

1.0 <40 

<2 <54 

<\ <44 

<1 <40 

<2 <60 

<25 <400 

<25 <400 

•25 <400 

<1 <40 

<1 <40 

<1 <39 

<1 <38 
<1 <38 
<2 <50 

<25 <400 
<25 <400 

<25 <400 
<25 <400 

<25 <400 

<1 <40 

<1 <40 

<35 <53 

<1 <37 

<1 •35 

<1 <40 

<25 <400 

<25 <400 
<25 <400 

<1.2 

<0.8 

<1.7 
<1.5 

<0.9 

<2 
<4 

<4 
<4 

<1 

<0.8 

<0.9 
<0.9 

<0.9 
<I 

<4 

<4 

<4 

<4 
<4 

<0.9 

<0.8 

<35 

<0.9 
<0.8 

<0.9 

<4 

<4 
<4 

<44 

<40 

<60 
<11 

<11 
<11 

<38 
<38 
<50 
<11 

<11 

<11 
<11 

<11 

<37 

<35 

<40 

<11 

<11 

<11 

<44 

<40 

<60 

<25 

<25 
<25 

<38 

<38 

<50 

<25 
<25 

•25 
<25 
<25 

<37 
<35 

<40 

<25 
<25 

<25 
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SEMIANNUAL SEDIMENT SAMPLING 

SIii+ Toi PO, 

STATION DAT~ TIME Cd Cr Cu Pb NI A9 Zn Fo Clay Clay 09 p DDD ODE DDT gamma 2,4·0 2,4,5-TP Bonzolbl Benzolkl Chrysene Flranlh Pyrono Mlhxy Oznon Endo I Aroclor Aroclor 

motJ<g '11Q/l;g mg/1.g mg/1.g mg/1.g mg/kg mQll<u mQll<u % % mg/Ilg pg/l<g pg/l<g pllfl(g BHC pg/kg Sllvnx ,,g/l<g pg/kg ,,glkg pg/kg pg/ktl 11"'1-:g ,,g/kg ,,gll<g 1254 1260 
pg/kg l'lllka µglig pg/kg 

BC2F09 5/17/95 10:45 2 21 21 16 18 <2 130 <19 28.0 <19 <9 

10/24/95 11 :50 <0.9 10 38 12 11 <2 180 <1.7 <1.7 <1.7 <0.7 <40 <20 <400 <400 <400 <400 <400 <2 •SO <1.7 

1115196 12:30 •2.0 15 20 13 12 •2 110 <1.5 2.1 <1.5 <0.6 <30 <15 <300 <300 <300 <300 <300 <2 <30 <1.5 <45 <45 

10/29/97 10:20 <2.0 20 47 16 21 <2 200 21000 17.1 33.3 <2 <2 <2 <0.9 <40 <20 <2 <70 <2 <70 <70 

6124198 9:00 <0.3 23.6 7.1 7.1 22.3 <0,5 43.1 5410 7.1 25.7 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

10/20/98 12:00 0.5 8.4 12.8 5.6 6.9 65,4 6570 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

SCCF15 11130/94 9:20 <0,7 4.9 <3 <7 <6 <1 18 <6 <3 <6 <3 <30 <10 <300 <300 <300 <300 <300 <7 <40 <6 

5117195 0:00 1 19 7.9 <7 14.0 <1 32 <15 <5 <15 <0.5 

10/24195 11:30 <0.7 7.8 8.4 11 8.4 <1 <45 <0,9 1.4 <0.9 <0.5 <30 <10 <300 <300 <300 <300 <300 <1 <40 <0.9 

4123196 10:30 <1.0 15 7.5 10 11 <1 31 <0.9 1.2 <0.9 <0.5 <53 <27 <270 <270 <270 <270 <270 <1 <40 <0,9 

1115196 10:45 <1,0 10 5.1 <6 6 <1 23 <0.9 <0.9 <0.9 <0.5 <25 <12 <250 <250 <250 <250 <250 <1 <37 <0.9 <37 <37 

4115197 10:00 <0.7 22 14.0 B,1 18.0 <1 46 <1.0 1.2 <1.0 <0.6 <2B •14 <280 <280 <280 <280 <260 <1 <42 <1.0 <42 <42 

10/29/97 9:45 <2 6.5 7.3 10 6.0 <2 32 5400 0.0 0.0 <6 <6 <6 <3 <30 <20 <8 <50 <6 <300 <300 

6124198 8:45 NO 2.3 0.6 2.3 2.1 <0.5 7 2250 0.9 1.B <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

10120198 11:45 0.3 5.4 2.B 6.5 3.2 <0.5 19.4 3820 2.2 5.0 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

6116199 11:00 0,4 6,5 10.0 6,3 4,B <0.5 65.B 4470 17.0 35.9 388 <4 <3 <3 <11 <BOO <110 <25 <400 <4 <11 <25 

8EEF1i 6/24198 9:20 NO 1.1 0.5 1.3 1.1 <0.5 10.1 2030 0.0 0.2 <4 <3 <3 <11 •BOO <110 <25 <400 <4 <11 <25 

10120196 12:30 0.6 5.7 7.9 4.2 4.3 47.8 6040 4.1 12.4 <4 <3 <3 <11 <600 <110 <25 <400 <4 <11 <25 

ACWF18 5117/95 13:15 3.7 22 16 17.0 17.0 <2 95 30 210 62 <18 

10/24195 14:10 <0,7 5.6 6.9 6.7 6.7 <1 32 5 31 B <2 <30 <10 <300 <300 <300 <300 <300 <3 <40 <3 

4/23/96 13:15 <1.0 4.2 12 6.5 <5 <1 22 3.1 18 6.2 <2 <51 <26 <260 <260 <200 <260 <260 <3 <38 <3 

1115/96 13:45 <1.0 14.0 16 7.1 11 <1 48 <5 53 16.0 <3 <27 <14 <270 <270 <270 <270 <270 <7 <41 <5 <270 <270 

4115197 <0.6 8.4 9 <6 6.2- <1 30 <2 28 7,5 <1 <25 <12 <250 <250 <250 <250 <250 <2 <37 <25 <74 <74 

10/29197 12:35 <1.0 7.1 12 9 <6 <1 44 8800 4.1 12.1 <1 g <1 <0,6 <30 •10 <1 <40 <1 <40 <40 

6/24/98 10:00 <3.7 4.3 5.3 3.4 4.2 <0.5 27 4490 5.2 15.4 <4 <1 •3 •11 <BOO <110 <25 <400 <4 <11 <25 
6118199 12:00 0.3 19.0 33.5 10.3 6.B <0,5 139 17.1 43.8 457 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

519100 12:00 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

• App ... _,x 4.5 0 
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SEMIA~·- -. 'AL SEDIMENT SAMPLING 

Silt+ Toi PO, 

STATION DA1E TIME Cd Cr Cu Pb NI Ag Zn Fo Clay Clay •• p DOD DOE DDT gamma 2,4-D 2,4,5-TP Bcnzo(b) Bonzo(k) Chrysono Flronlh Pyron• Mlhxy D.tnon Endo I Aroclor Aroclor 
mg/kg mlJllg mg/kg mg/kg mg/lg mg/lg mg/l_g mg/kg % % mg/Kg µg/kg µg/kg µg/kg BHC 11att,;o Sllvex µg/kg µg/kg µgll<g µIJllg µg/kg .gn.g "giig 1,1gfkg 1254 1260 

.g/kg ea/lo µgll<g µg/kg 

SERF19 11/30/94 11:25 <0.7 3.9 10.0 <7 <6 <1 67 <6 <3 <6 <3 <30 <10 <300 <300 <300 <300 <300 <7 49 <6 

5/17195 13;30 <0.6 <1 <2 <6 •5 <1 <1 <0.8 <0.4 <0.8 <0.4 

10124195 14:15 <0,6 <1 <3 <6 <5 <1 9.5 <0,9 <0,9 <0,9 <0.5 <30 <10 <300 <300 <300 <300 <300 <1 <40 <0.9 

4/23/9G 13:25 <1.0 2.0 <3 <6 <5 <1 8.8 <0.9 <0.9 <0.9 <0.5 <51 <25 <250 <250 <250 <250 <250 <1 <38 <0.9 

11/5196 14:00 <1.0 2.8 <2 .<6 <5 <1 8.5 <0.9 <0.9 <0.9 <0.5 <25 <12 <250 <250 <250 <250 <250 <1 <37 <0.9 <37.0 <37.0 

4115/97 12:40 <0.6 <1 <2 <6 <5 <1 7.8 <0.8 <0.8 <0.8 <0.5 <23 <12 <230 <230 <230 <230 <230 <1 <35 <23.0 <35.0 <35.0 

10/29197 12:so <1 <1 <3 <6 <5 <1 7.1 900 10.6 19.7 <0.9 <0,9 <0,9 <0.5 <30 <10 <1 <40 <0.9 <40 <40 

6124/98 10:15 <\ <I <1 •0.5 5.7 940 0.0 0.1 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 
10120/98 13:00 0.4 1.7 3.8 0,9 1.1 <0.5 8.1 0.0 0.5 <4 <3 <3 <11 <BOO <110 <25 <400 <4 <11 <25 

6/18199 12:30 <0.2 0.8 <0.2 0.8 <0.7 <0,5 6.0 914 0.0 0.2 159 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

RCWF26 11/30/94 12:00 <0.7 <3.1 <3 <7 <6 <1 8.2 <1 <0,5 <1 <0.5 <30 <10 <300 <300 <300 <300 <300 <1 40 <1.0 

5/17195 14:20 <0.8 <1 <3 <6 <5 <1 6.8 <5 <3 <5 <3 

10124195 15:15 <0.6 <1 <3 <6 <5 <1 7.0 <0.8 2 <0.8 <0.5 <30 <10 <300 <300 <300 <300 <300 <1 <40 <0.8 

4123196 14:15 <1 2.9 <3 <6 23 <5 <\ <0.9 1.3 <0.9 <0.5 <130 <65 <260 <260 <260 <260 <260 <1 <39 <0,9 

1115196 <1 3.5 3.1 6.5 <5 <1 20 <2.0 15.0 3.2 <1.0 <25 <12 <250 <250 <250 <250 <250 <2 <37 <2.0 <74 <74 

4115197 <0.6 1.8 <2 <6 <5 <1 11 <O.B 2.5 <O.B <0.5 <24 <12 <240 <240 <240 <240 <240 <1 <35 <0.8 <35 <35 

10/29197 11 :55 2.4 17.0 15.0 <B 15.0 <2 75.0 30000 10.3 29.1 <1 1.5 <1 <0.6 <30 <20 <2 <50 <1 <50 <50 

6124198 10:40 0.3 4.5 2.3 10 4.1 <0.5 20.7 4650 2.2 4.8 <4 <1 <1 <11 <800 <110 <25 <400 <4 <11 <25 

10/20/98 13:30 0.8 1.9 2.9 1.2 <0.2 <0.5 11.9 1980.0 2 3.6 <4 <3 <3 <11 <800 <110 <25 <400 <4 

HCWF27 11/30194 11 :45 <0.7 1.8 3.4 <7 <5 <1 15 1.9 7.5 <0.9 <0.5 <30 <10 <300 <300 <300 <300 <300 <1 <40 <0,9 

5/17/SS 14:00 1.8 8.8 14 <8 11 <1 41 <5 3.2 6.5 <3 

10/24195 15:10 <0.7 4.7 12 <7 6 <1 51 <5 95 22 <3 <30 <10 <300 <300 <300 <300 <300 <7 <40 <S 

4/23196 14:00 <2 14 14 13 13 <2 59 <18 29 <18 <7 <68 <34 <340 <340 <340 <340 <340 <17 <St <16 

11/5/96 <1 4 5 <6 <5 <1 26 3.6 <3 5 <2 <26 <13 <260 <260 <260 <260 <260 <3 <38 <3 <77 <77 

4/15/97 13:15 <0.7 8 10 <7 <6 <1 44 <6 64 13 <3 <28 <14 <280 <280 <280 •280 <280 <7 <42 <28 <280 <280 

10/29/97 12:05 <1 4.1 7.9 <7 <6 <1 34 7000 2.0 4.0 5 12 <1 <0.6 <30 <10 <1 <40 <1 <40 <40 

6124/98 11 :00 <0.2 3.0 4.4 2.3 2.1 <0.5 20 3010 1.7 3.9 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

6/18/99 13:05 0.9 9.1 10.1 5.0 5.2 <0.5 54 10030 8.3 30.G 571 <4 <39 <3 <11 <800 <110 <25 <400 <4 <11 <25 

5/9100 11 :30 21 93 66 <11 <800 <110 <25 <400 <4 <11 <25 

Appendix 4.5 
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SEMIANNUAL SEDIMENT SAMPLING 

Sill+ Toi PO, 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fo Clay Clay as P ODO ODE ODT gamma 2,4-0 2,4,5-TP Bonzo(b) Bcn,o(k) Chrysono Flranlh Pyrono Mlhxy D2non En<fol Aroclor Aroclor 

mglkg mg/kg mglkg '"911<9 mglkg mglkg mglkg mglkg % II mglllg pglkg pg/kg µgikg BHC egikg Sllvo~ µgikg pg/kg µg/).g µglkg µglkg J1,g1'g pglkg pglkg 1254 1260 
µglkg pg/lg .1g/lp µglkg 

BARSEO 11/30194 10:20 2.3 3 7.7 <6 <1 10 •0.9 3 2.3 <0.5 <30 <10 <300 <300 <300 <300 •300 <1 <40 <0.9 

5117195 12:15 <0.6 <1 <2 <6 <5 <1 3.9 <5 4 <5 <2 

10/24195 13:15 <O.G <1 •3 <G <5 <1 13 1 3.5 1.6 •0.5 <30 <10 <300 <300 <300 •300 <JOO <1 <40 <0.6 

4/23196 12:15 •1 2.7 2.7 <G <5 <1 12 2.6 7.6 3.6 <1.5 •130 <64 <260 <260 •260 <260 <260 <3 <38 <3 

1115196 <1 1.9 <3 <6 <5 <1 12 1.9 5.6 2.9 <0.5 <25 <13 <250 <250 <250 <250 <260 <1 <38 <0.9 <38 <38 

4115197 11 :00 <0.6 2.5 2.7 <6 <5 <1 11 1.9 4.3 2.3 <0.5 <25 <12 <250 •250 <250 <250 ,<250 <1 •37 <25.0 <37 c37 

10/29197 I 0:30 2.4 10 22 <10.0 B.7 <2 67 13000 29.4 53.2 <2 4.3 <2 <0.9 •40 <20 <2 <70 <2.0 <70 <70 

6123/98 13: 10 <1 1.7 1.9 1.7 1.8 <0,5 5.8 1500 0.0 1.2 <4 <4 <3 <II <800 <110 <25 <400 <4 <11 <25 

10/27198 9:45 0.7 11.1 7.6 5.2 8.1 <0.5 35.2 11780 9.4 18.5 <4 6 <3 <11 <800 <110 <25 <400 <4 <11 <25 
6/17199 15:15 0.3 3.7 1.9 2.3 2.7 <6.3 19.8 3300 0.9 2.4 123 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

WYLSED 11130/94 10;30 <0.7 <1 <3 <1 <6 <1 7.1 <0.9 1.1 <0.9 <0.5 <30 <10 <300 <300 <300 •300 <300 <1 <40 <0,9 

5117/95 12:30 •0.7 1.9 <3 <7 <5 <1 7.5 <5 <3 <5 <3 

10/24/95 13:45 <0,6 <1.0 <2.0 <6 <5 <1 6.5 <0.8 1.4 <0.8 <0,4 <20 <10 <200 <200 <200 <200 <200 <1 <40 <0.8 

4123/96 12:15 <1.0 3.3 <3.0 <1 <5 <5 13 1.8 <0.9 <0.9 <0.5 <130 <66 <260 <260 <260 <260 <260 <1 <39 <0.9 

10129197 10:45 <2 3 5 <8 <6 •2 16 3900 0.9 4,5 <4 <3 <3 <11 <800 <110 <2 <50 <1 50 50 

10/27198 10:00 0.3 6.5 2.8 3.0 5.1 <2 28 7200 6.9 34.2 <4 6 <J <11 <800 <110 <25 <400 <4 <11 <25 
6/17199 15:45 0.4 3.5 1.0 1.5 1.5 <0.5 10 3300 0.8 1.2 185 <4 <3 <3 <11 •800 <110 <25 <400 <4 <11 <25 

10114100 11:00 0.2 2.4 B.1 1.6 2.1 <0.5 10 2390 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

519/00 10:30 0.5 2.8 3.5 2.0 1.9 •0.5 15 2860 <4 <3 <3 <11 •800 <110 <25 <400 <4 <11 <25 

App, .~ 4.5 

0017829



SEMI.L SEDIMENT SAMPLING • 
SIii+ Tot PO, 

STATION DAU TIME Cd Cr Cu Pb NI Ag Zn Fo Clay Clay as P ODD ODE DDT gamma 2,4-0 2,4,5-TP Bonzo(b) Bcnzo(k) Chrysene Flranlh Pyrono Mlhxy Oznon Endo I Aroclor Aroclor 
mg/lg mg/lg mg/lg mg/lg mg/lg mg/ltg mgl)g mgltg % % mg/Kg jJg/k,g p[Jlltg pg/ltg BHC llQ/1::g SIIVOll µg/ltg µg/ltg 1-1ofko µg/lg pg/l<g pg/lg µoflg µg/lg 1254 1260 

µg/kg pg/lg p{lll;g pglllg 

NEWPORT BAY 

lNBRIN 1211/94 12:45 <1.6 52 420 110 21 <3 280 •B 52 <6 <3.2 <60 <30 <600 <600 <600 <600 <600 <6 <100 <6 

5/1 B/95 10:00 <0.9 21 330 65 11 <2 150 <7 28 <7 <4 

10/31/95 9:50 <1.7 46 410 130 24 <2 270 <2.2 2 <2.2 <0.9 <50 •20 <500 <500 <500 <500 <500 <2 <70 <2.2 

4125/96 10:45 <2.0 23 29 26 18 ' <2 100 6.4 60 <5 <2.4 ,<480 <240 <480 <480 <460 <480 <480 <5 <71 <5.0 400 

11fl/96 11:15 <3.0 60 490 110 31 <3 340 <2.4 37 <2.4 <1.6 <57 <29 <570 <570 <570 <570 <570 <3 <86 <2.4 120 <86 

4/17/97 11:30 <21 25 430 110 17 <3 240 6.0 40 <2.4 <1.6 <57 <29 <570 <570 <570 <570 •570 <3 <86 <2.4 150 <86 

10130197 12: 15 <3.0 36 530 120 23 <3 280 39000 46.2 66,9 2.6 47 <2 <1 <60 <30 <600 <600 <600 <600 <600 <600 <80 <2 <80 <80 

6123198 13:45 <1 14.2 193 40.2 7.3 <0.5 99 12290 67.8 86.9 6 22 <3 <11 <800 <110 <25 <400 <4 <11 <25 

1114198 11 :30 2.6 13.3 159 36.3 5.7 •0.5 91 11100 23.9 55.7 <4 19 <3 <11 <800 <110 <25 <400 •4 <11 <25 

5127199 12:15 <0.20 15.1 167 30.9 6.7 <0.5 93 11580 68.8 85.3 297 10 26 13 •11 <800 <110 <25 <400 <4 <11 <25 

10112199 13:25 <0.20 16.3 180 28.0 7.3 <0.5 113 12200 <4 21 11 <11 <800 <110 <25 <400 <4 <11 <25 

612100 12:10 <0.20 17.0 169 33.3 7.6 •0.5 101 <4 18 B •11 <800 <110 <25 <400 <4 <11 <25 

LNBHIR 1211194 13:00 <1.3 38 33 22 20 •3 120 <5 55 •5 <2.0 <50 <30 <500 <500 •500 <500 <500 <5 <80 <5 

5118/95 11:30 2.8 26 31 17 24 <3 120 <24 47 •24 <16 

10/31195 9:30 <0,9 26 32 28 19 <2 110 4.7 23 2 <0.7 <40 <20 <400 <400 <400 <400 <400 <2 <60 <1.8 

4125/96 11; 20 <2.0 38 30 28 47 <2 110 7.2 42 4 <2.0 <380 <190 <380 <380 <360 <380 <380 <4 <57 <4.0 

1\fl/96 11:40 <1.0 3.0 5.0 6.5 <5 •1 18 <0.9 1.4 <0.9 <0.5 <130 <63 •250 <250 <250 •250 <250 <1 <38 <0.9 <38 <38 

4117197 12:40 7.9 8.6 37.0 19.0 7.4 <2 75 4.4 25 <1.7 <0.7 <35 <1B <350 <350 <350 <350 <350 <2 <53 <1.7 <53 <53 

10130197 12:45 <2.0 29.0 49.0 31.0 22.0 <2 130 33000 39.1 70.6 <1 29 <1 <0,8 <40 <20 <2 <60 <1 <60 <60 

6/23198 14:10 <1 12.6 14.4 7.9 10.2 •0.5 48 13760 29.2 59.5 <4 29 <3 <11 <800 <110 <25 <400 <4 <11 <25 

1114198 12:10 O.B 11.6 6.3 6.3 7.5 <0.5 43 11060 53.7 7B.1 <4 28 <3 <11 <800 <110 •25 <400 <4 <11 <25 

W:7199 11:45 <0.2 15.1 11.5 13.5 8.0 •0.5 49 62.7 79.9 <4 26 12 <11 <800 <110 <25 <400 <4 <11 <25 

10/12/99 '12:25 <0.2 16.6 22.S 8.2 8.2 <0.5 70 14000 <4 21 <3 <11 <BOO <110 <25 <400 <4 <11 <25 

612/00 13:00 0.255 17.7 23.2 14.B 10.0 •0.5 61 16100 <7 26 a <11 <BOO <110 <25 <400 <4 <11 <25 

lNBTUB 10/12199 13:55 <0.2 18.9 30.S 21.1 10.4 <0.5 72 15300 <4 17 9 <11 <800 <110 <25 <400 <4 <11 •25 

6J2IOO 12:30 •0.2 16.0 25.B 17.2 8.0 <0,5 55.7 <16 41 7 <11 •800 <110 <25 <400 <4 <11 <25 

Appendix 4.5 
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SEMIANNUAL SEDIMENT SAMPLING 

SIii+ Toi PO, 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fo Clay Cl~y UP ODD ODE DDT gamma 2,4-D 2,4,5-TP Benzo(b) Bonzo(kl Chrysono Flranth Pyreno Mthxy Dznon Endol Aroclor Aroclor 

mofkg rnvfl.D t'flll/kg mg/Ilg mg/Ilg ongll,g mg/Ilg mg/kg 'I, 'I, mg/Kg pg/kg P!llkD •lllku BHC "a/kg sn,ox pJl/kg pg/kg "g/l<g pg/kg 11,g/lcg fJ[Jtkg ,,gtkg µglkg 1254 1260 
pg/icg ,1gl'.kg JtjJ/):g ,•ofl!.a 

UNBJAM 12/1/94 10:25 <0.9 10 12 <9.0 7.7 <2 58 <1.3 12 <1.3 <0.7 <40 <20 <400 <400 <400 <400 <400 <2 60 <1.3 

5/18195 12:15 <0.6 <1 <3 <6 <5 <1 4 <9 4.8 <9 <5 
10J31195 11:30 •0.7 5 5 7 <6 <1 24 <0.9 3.2 <0.9 <0.5 <30 <10 <300 •300 •300 •300 <300 <1 <40 •0.9 

4/25/96 11;30 <2.0 42 38 47 29 <2 170 •20 69 •20 <9.0 <890 <440 <440 <440 <440 <440 <440 <22 <67 <20.0 

11/7196 9:30 <2.0 17 18 15 9.3 <2 64 <1.7 18 <1.7 <0.7 •36 <18 <360 <360 <360 <360 <360 <2 <360 <1.7 <54 <54 

4117197 8:40 <6.2 6 12 9 6.8 <1 45 1.4 8.0 <1.5 <0.6 <29 <14 <290 •290 <290 •290 <290 <1 <43 <1.5 <43 <43 

10J30/97 9:45 <2.0 7 12 <9.0 <1.0 <2 41 9100 25.7 38.3 2.9 15 <1.0 <0.7 <40 <20 <2 <50 <1.0 <50 <50 

6/24198 11:10 <1 9.2 10.6 6.8 6.6 <0.5 41.6 11210 7.1 16.7 <4 27 <3 <11 <800 <110 <2 <50 <1 so so 
11/4/98 9:30 1.0 10.3 6.5 5.6 6.4 <0.5 38.5 10490 33.1 67.6 <4 10 <3 <11 <800 <110 <25 <400 <4 <11 <25 

5/27199 10:00 0.6 23.6 7.5 4.1 13.9 <0.5 31.0 15010 40.1 77.4 287 <4 7 <3 <11 <BOO <110 <25 <400 <4 <11 <25 

10112199 11:05 0.2 11.6 4.4 3,3 4.1 <0.5 26.8 7010 3-46 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

612100 9:30 0.6 14.0 11.6 17.2 8.8 <0.5 54.B 13300 4 18 7 <11 <600 •110 <25 <400 <4 <11 <25 

UNBSDC 12/1194 10:45 <0.6 15 15 13 6.0 •2 68 <1.1 19 •U <0.6 <30 •20 <300 <300 •300 <300 <300 <25 50 <1.1 

5/18/95 0:00 2.8 25 20 18 21 <3 95 <22 33 •22 <15 

10J31/95 11:15 •1.5 19 19 16 14 <2 81 2.7 11 1.9 <0,8 <40 <20 <400 <400 <400 <400 <400 <2 <60 <1,9 

4/25196 11: 30 <2.0 42 38 47 29 <2 170 <20 69 <20 <9.0 <890 <440 <440 <440 <440 <440 <440 <22 <67 <20.0 

1117/96 9:45 <3.0 30 45 33 18 <3 210 4.3 43 <2 <1.5 <50 <25 <500 <500 <500 <500 <500 <3 <75 <2.2 <75 <75 

4/17/97 9:00 11.0 9.4 30 26 11 <2 110 5.4 28 2.6 <0.8 <40 <20 <400 <400 <400 <400 <400 <2 <60 <1.9 <60 <60 

10/30/97 10:05 <2.0 15.0 19 14 11 <2 75 16000 18.5 35.9 4.4 16 <1 <0.7 <30 <20 <2 <50 <1.0 <50 <50 

6/23198 1 1: 30 1.1 15.5 16.6 10.9 10.7 <0,5 57.5 14110 44.1 94.6 <4 <21 <3 <11 <800 <110 • <0.025 <0.4 <0.004 

1114/98 10:30 0.6 12.7 6,9 11.4 8.0 <0.5 49.9 11130 17.5 42,3 <4 24 <3 <11 <800 <110 <25 <400 <4 <11 <25 

5/27199 10:30 0.8 21.0 10.8 42.5 11.6 <0,5 70.4 17500 55.1 84.7 388 <4 150 <3 <11 <800 <110 •25 <400 <4 <11 <25 

10/12/99 10:45 0.9 23.7 14.1 9,7 16.4 <0.5 68.7 18100 624 <7 38 <3 <11 <800 <110 <25 <400 <4 <11 <25 

6/2/00 10:05 0.6 12.5 15.6 10.9 7.6 <0.5 60.3 10400 5 17 <3 <11 <800 <110 <25 <400 <4 <11 <25 

App~ .1'. 4.5 

0017831



SEMI.L SEDIMENT SAMPLING C • 
Slit+ Tot PO, 

STATION CAif TIME Cd Cr Cu Pb NI Ag Zn Fo Clay Clay as P ODD DOE DDT gamma 2,4·0 2,4,6· TP Bonzo(bl Bonzo(kl Chryseno Flranth Pyrono Mthxy Du1on Endo I Aroclor Aroclor 

n,g/1:g mg/lg mg/1.g mg/~g mgfkg mg/l<g mg/lg mg/l<g % "Ii mglKg 1191kg pg/1.g pg/1.g BHC pg/kg Sllvo~ "glkg pg/1.g uriJJ<u ,agtkg µglkg pg/ltg pgll<g ,,g/llg 1264 1260 
pglkg pg/lg ~1g/t,,g 11gfkg 

UNBBCW 12/1194 11:00 <0.9 23 28 18 11 <2 100 <1.3 28 <1.3 <0.7 <40 <20 <400 <400 <400 <400 <400 <2 <60 <1.3 

5/18/95 0:00 2.3 19 14 14 14 <2 66 <18 23 <18 <8 

10131/95 11:00 <0.7 18 28 19 13 <2 90 1.5 11 <1.5 <0.5 <30 <10 <300 <300 <300 <300 <300 <1 <40 <1.5 
4125/96 12:00 <2.0 2.5 <3 <8 <6 <2 8 7.0 38 <6.0 <3,0 <31 <16 <310 <310 <310 <310 <310 <8 <47 <6,0 

11moo 10:00 <2,0 16 22 15 8.8 <2 83 <1.7 15. <1.7 <0,7 <34 <17 <340 <340 <340 <340 <340 <2 <340 <1.7 <52.0 <52.0 

4117/97 12 11 24 17 <11 <2 BS 4.1 27 3.2 <0.7 <34 <17 <340 <340 <340 <340 <340 <2 <51 <1.6 

10130197 10:20 <2.0 22.0 25.0 17.0 17.0 2.0 98.0 25000 24.3 58.2 2 27 2 <O.~ <50 <1 <2 <70 <2 <70 <70 

6123/98 12:10 <1 14,8 190 7.2 7.5 <0.5 99.8 12810 20.7 52.1 <4 <16 <3 <11 <800 <110 • <0.025 <0.4 <0.004 

11 /4/98 10:50 0.3 8.9 5 5.2 4.8 <0.5 34.0 7860 21.9 54.4 <4 19 <3 <11 <800 <110 <25 <400 <4 <11 <25 

5127199 10:45 0.3 \\,9 9 6.2 6.1 <0.5 47.6 10110 42.6 76.0 416 <4 21 <3 <11 <800 <110 <25 <400 <4 <11 <25 

UNBNDB 12/1/94 11:35 1.5 43 51 32 25.0 <3 180 <5 73 <5 <50 <30 •500 <500 <500 <500 <500 •5 <80 <5 

5/18/95 0:00 3.5 29 25 20 23.0 <2 100 <19 48 <19 <8 

10/31/95 12:15 <0,6 16 16 14 11.0 <2 60 2 9.2 <1.6 <0,6 <30 <20 <300 <300 <300 <300 <300 <2 <50 <1.8 

4125198 0:00 <3.0 47 53 38 32.0 <3 160 6.8 38 <6 <2.8 <290 <150 <590 <590 <590 <590 <590 <6 <88 <6 530 

11/7/96 10;30 <2.0 35 48 31 23.0 •2 150 •8 23 <6 <4.0 <38 <19 <380 <380 <380 <380 <360 <10 <380 <6 <380 <380 

4/17/97 10:30 9.8 8.6 34 19 9.8 <2 79 4.8 29 2.6 <0.7 <34 <17 <340 <340 <340 <340 <340 <2 <34 <17 <52 <52 

10/30/97 10:55 <3.0 39 87 :J9 29.0 <3 200 48000 62.7 98.2 7.7 35 <2 <1 <70 <30 <:J <100 <2 <100 <100 

6/23/98 9:55 <1.1 17.0 17.3 7.8 10.9 <0.5 50 15660 50.1 92.6 <4 24 <3 <11 <800 <110 ND ND NO 

11/4/98 9:00 1.1 12.6 1 \.8 7.8 6.0 <0.5 53 11160 44.0 92.1 <4 34 <3 <11 <800 <110 <25 <400 <4 <11 <25 

5127199 9:15 0.3 18.4 19.6 11.7 9.3 <0.5 66 15600 54.5 95.1 402 <4 40 13 <11 <BOO <110 <25 <400 <4 <11 <25 

Appendix 4.5 
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SEMIANNUAL SEDIMENT SAMPLING 

Silt+ Tat PO, 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fo Cloy Clay as P DOD ODE DDT gamma 2,4.0 2,4,5-TP Benzo(b) Bonzo(kl Chrysone Flronth Pyrono Mthxy Dznon Enda I Aroclor Aroclor 

mgilg mgllg mg/kg mg/kg mg/lg mg/lig mg/lig mg/lg % II mgll(g ug/lg µg/lg """o BHC ,,01>.g Sllvox pglkg ugl>.g ,,gila •o/lo µgi;g ,,un.a ,,a/lo t'!llka 1254 1260 

HUNTINGTON HARBOUR 

HUNWAR 1116194 11:30 2.0 28 

5110195 10:00 4.1 20 

10J11/95 10:45 1,0 15 

. 5/2/96 0:00 <2 28 
10/9196 10:45 <2 26 

4/29197 9:00 <O. 9 23 

1012/97 13:45 <2 23 

6125/98 < 1 11.4 
10121/98 9:30 <1 13.7 

6/24199 14:10 0.65 14.1 

10/27199 10:30 0.38 11.7 

6128100 10:50 <0.20 12.0 

HUNCRB 1118194 12:00 1.7 48 

5110195 10:30 5.2 30 

10111195 11:20 <1.6 53 
512196 10:20 <2.0 35 

1019/96 11:15 <2.0 26 

4129197 10:00 <1.5 32.0 
1012197 14:10 <2.0 30 

6125/!lB <0.6 17.3 

101211!38 10:15 <0.5 17.6 
6124199 13:55 0.259 19.6 

10/27199 10:50 <0.20 20.8 

6128100 11:40 <0.20 16.0 

HUNBCC 11/8/94 12:30 <1.1 19 
5110/95 10:45 U 4.9 

10111195 12:00 <0.7 13 

512196 10:50 <2.0 22 

10/9196 11:50 <2.0 28 

4129197 10:30 <1.5 2B 

1012197 13:10 <2 20 

6125/98 <1 16.8 

10/21/98 9:00 < 1 15.8 

6/24/99 13:30 <0.2 16.9 
10127/99 9:50 <0.5 14.2 

6/25/00 9:39 0.33 16.B 

• 

49 

46 

32 

62 

68 

58 

70 

70 16 <2 260 

190 

130 

300 

340 
260 

61 20 <2 

41 15 <2 

76 16 <2 

65 23 <2 
64 18 <2 

67 19 <2 260 18.7 45.2 

23.7 

24.4 
27.4 

20.7 

33.9 

35 8.1 <0.5 133 8930 16. 1 33.4 

30 10.6 <0.5 126 12990 15.0 44.2 
131 12870 16.2 38.3 

93 10700 
28.6 8.35 <0.50 

20.9 7.52 <0.51 

27 .3 8.40 <0.50 146 9620 

63 150 28 

BO 100 28 

100 160 35 

92 130 23 

85 130 22 
120 120 26 

84 120 23 

34 46.6 11.8 
33 52.1 12.8 

29.3 47.6 11.1 

37.1 48.4 12.2 
36.0 51.6 11.7 

25 

25 

52 

56 

60 
44 

26.7 
20.2 

24.4 

25.5 

30.5 

25 
11 

19 

44 

44 

44 

35 

21.7 

20.9 
18.9 

17.2 
27.2 

13 
<5.0 

9.6 

22 
24 

21 

18 

10.9 

10.7 
10.3 

B.1 
11.5 

<2 240 

<2 210 

<2 260 
3.1 230 

<2 240 
· <2 230 

<2 200 46.1 89.3 
<0.5 103 15400 43.8 90.3 

<0.5 106 17020 43.4 92.5 
<0,5 99 17700 47.4 94.9 

<0.6 108 18800 
<0.5 107 14800 

<2 
<1 

<1 

2.1 

<2 

<2 

<2 

<0.5 
<0.5 

<0.5 
<0.5 

<0.5 

100 
27 

60 

235 

240 

210 
160 16.0 44.2 

119 14000 17.6 54.4 
122 13820 12.9 47.0 

123 15020 30.9 71.8 

117 12700 

130 13500 

<15 

<16 

5.8 

12.0 
<43 

6.4 

5.6 
<4 

<4 
439 <20 

<4 

<4 

<1.5 

19 

<2.1 
<11 
<20 

<9 

8 

<4 
<4 

503 <20 

<4 

<4 

7.0 

13.0 

3.8 

4.3 

46.0 

9.6 

8.6 
<4 
<4 

430 <20 

<4 

17 

<9 

<7 

29 

46 
<43 

32 
37 

17 
11 

34 
14 

<3 

<15 

<16 

<2 

11 
<43 

5.3 
<5 
<3 

<3 
<15 

<2 

<J 

22 <1.5 
<4 <7 

23 <2.1 
52 <6 

35 <20 

28 <9 

44 <5 
16 <3 

20 <3 
131 24 

37 3 

36 6 

20 
<3 

7.2 

34 
<19 

35 
26 

15 
<3 

38 

15 
31 

<6 

<4 

B.6 

24 

72 

<1.9 

4 
<3 
<3 
<15 

<3 

11 

<9 <40 

<7 

<1 <40 

<4 <40 

<21 <43 

<1 <38 

<2 <50 

<11 <800 

<11 <800 
<55 <BOO 

<54 <BOO 
<55 <BOO 

<0.B <40 
<4 

<1 <50 
<4 <42 

<9 <43 
<4 <43 

<2 <50 

<11 <BOO 
<11 <BOO 

<55 <600 

<56 <800 

<800 

<3 <30 
<3 

<0.5 <30 

<2.0 <39 

<8.0 <40 

<0.8 <42 

<2 <200 
<11 <800 

<11 <800 
<55 <800 

<56 <800 

•55 <800 

.r' 

Appt. .. .. J< 4.5 

µglkg 

<20 

<20 
<20 

<21 

<19 
<20 

<110 
<110 
<110 

<110 

<110 

<20 

<20 
<21 

<22 
<21 

<20 
<110 

<110 
<110 

<110 

<110 

<20 

<10 

<20 

<20 

<21 

<100 

<110 
<110 

<110 
<110 

<110 

<400 

,<400 

<430 

<3BO 

<400 

<420 
<430 

<430 

<300 

<410 

<400 

<420 

<400 

<400 

<400 

<430 

<360 

<400 

<500 
<420 

<430 

<430 

<300 

<300 
<410 

<400 

<420 

<400 

<400 

<430 

<360 

<400 

<420 

<430 
<430 

<300 

<410 
<400 

<420 

<400 

<400 

<430 

<380 

<400 

<420 

<430 

<430 

<300 

<410 

<400 

<420 

<400 

<400 

<400 

<430 
<380 

<400 

<500 
<420 
<430 

<430 

<300 

<300 

<410 
<400 

<420 

<20 <60 

<2 <50 

<8 <60 
<64 <64 

<2 •57 
<5 <70 

<24 <400 

<25 <400 
<125 <2000 

<125 <2000 

<125 <2000 

<2 <70 

<2 <70 
<B <62 

•22 <65 
<9 <64 

<5 <70 

<25 <400 
<25 <400 

<125 <2000 
<125 <2000 

<125 <2000 

<8 <50 

<1 <50 

<2 <61 

<20 <60 

<2 <62 

<4 <60 

<25 <400 
<25 <400 
<125 <2000 

<125 <2000 

<125 <2000 

pg/kg pgll<g 

<15 

<6 
<43 <1700 <1700 

<1.8 <57 <57 

<5 <100 <100 
<4 <11 <25 

<4 <11 <25 

<20 <50 <125 
<20 <50 <125 

<20 <50 <125 

<1.5 

<6 

•20 <650 <650 
<9 <430 <430 

<5 <100 <100 
<4 <11 <25 

<4 <11 <25 
<20 <50 <125 

<20 <50 <125 

<20 <50 <125 

<6 

<6 
<1.9 

<19 <600 

<1.9 <62 

<4 <100 

<4 <11 

<4 <11 

<20 <50 

<20 <50 

<20 <50 

0 

<600 

<62 

<100 

<25 
<25 

<125 
<125 

<125 
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SEMIAOL SEDIMENT SAMPLING • 
Slit• TotP01 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fe Clay Clay OS p ODD ODE DDT gamma 2,4-0 2,4,5· TP Bonzo(b) Bonzo{k) Chry&ono Flrnnlh Pyrene Mlh•y Dinan Endo I Aro-elor Aroclor 

mafkg mgll<g mg)l<g mg)l<g mglkg mglkg ma/110 mg/l<g % % mg/Kg pglkg pglig pg/kg BHC µwJ<g Silvn pg/kg r,ig/kg µglkg ~g/lo:g- 1,0/l<g ,µg;'Jj:g ,,gl);g 1-1alka 1264 1260 
pg/1,g pg/kg 11gl);g 119/lg 

BBOLR 8114/91 0;00 <0.4 4.7 6.7 24 <0.8 <0.2 30 <1 <1 <1 <10 •5000 <2000 <200 <400 

5/10/95 11:45 2.5 12 29 44 12 2 98 <19 <8 <18 <8 

10/11195 13:15 1.5 22 28 120 18 2 140 <1.9 6 <1.9 <0.8 <40 <20 <400 <400 <60 

5/2/96 12:10 2.0 8 14 28 <7 2 71 <1,7 7.2 <1.7 <0.7 <34 <17 <340 <340 •340 <340 <340 <2 •52 <1.7 

1019/98 12:50 <1 8 11 24 8.8 <1 88 <30 <30 •30 <15.0 <30 <15 <300 •300 <300 <300 <300 <45 <45 <30 <1200 <1200 

4/29/97 11:20 <1.5 10 19 35 9.4 <2 90 <1.9 4.2 <1.9 <0.8 <42 <21 <420 <420 <420 <420 <420 <2 <62 <1.9 <62 <62 

10/2/97 15:20 <2.0 6.7 9.3 16 <1 <2 41 4.8 7.3 •2 <2 <2 <0.7 •30 <20 <2 <50 <2 <50 <50 

6/25/98 <0.5 7.3 8,9 15.3 4.4 <0,5 49 6820 17.1 28.0 <4 15 <3 <11 <600 <110 <25 <400 <4 <11 •25 

10/21/96 11:45 <0.15 8.2 5.1 15.8 5.0 <0.5 47 B590 2.0 6.8 <4 •3 •3 <11 <800 <110 <25 <400 <4 <11 <2S 

6/24/99 15:30 <0.2 11.2 3.57 11.7 5.52 <0,5 34.5 7960 6.4 14.4 434 <20 <15 <15 <55 <800 <110 <125 <2000 <20 <50 <125 

10/27/99 12:20 •0.2 6.9 1.69 8.5 3.10 <0.6 15.5 5890 <4 <3 <3 <54 <800 <110 <125 <2000 <20 <50 <125 

6128/00 12:45 •0.2 6.2 10.60 18,3 5.51 <0.5 57.4 7140 <4 <3 <3 <55 <800 <110 <125 <2000 <20 <50 <125 

TGDC05 10/3J97 0:00 <2.0 6.7 B.2 11 6.2 <2 30 0.1 32.3 <2.0 5.5 •2 <0.6 <30 <20 <2 <50 <2 <SO <50 

6125/98 0:00 4.2 14.6 

10/26/96 9:45 <0,3 11,6 16.6 35.8 6.64 <.5 65 10270 11.4 43.6 <4 20 <3 <11 <800 <110 <25 <400 <4 <11 <25 

6124/99 15:35 <0.2 15 6 36 8.8 <0.5 54 8250 3.0 9.2 284 <20 32 <15 <55 <800 <110 <125 <2000 <20 <50 <125 

TGUCOS 10/3/97 o:oo <2 14 26 41 14 <2 160 •3.7 <16 <2 <0.7 <40 <20 <2 <60 <2 <60 <60 

6/25196 0:00 <0.3 10.5 8.4 18 6.7 <0.5 63 10300 8.6 32.B <4 <3 <3 <11 <BOO <110 <25 <400 <4 <11 <25 

10/26/98 9:30 <0.6 5.25 7.55 11.80 6.31 <0.5 50 4830 7.0 19.6 <4 8 <3 <11 <BOO <110 <25 <400 <4 <11 <25 

6124199 15:40 <0.2 10.3 3.18 17.4 6.68 <0.5 57 10860 4.1 18.9 499 <20 18 <15 <55 <800 <110 <125 <2000 <20 <50 <125 
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SEMIANNUAL SEDIMENT SAMPLING 

Sill+ Tot PO, 

STATION OATE TIME Cd Cr Cu Pb NI Ag Zn Fo Clay Clay 89 P DOD DOE DOT gamma 2,4-0 2,4,S-TP Bonzo(b) Ban:zo(kJ Chryseno Flranth Pyrono Mlhxy Oznon Endol Aroclor Aroclor 

mg/kg mg/kg mg/log mg/kg mgllJI mgil<g mg/kg mg/kg % % mg/Kg ~1g/t.;g saQllg µglkg BHC µglku Sllvox p,g:111:g 11g/l.g µglkg pglkg JtOllD µg/kg .1g/J(g sg/kg 1254 1260 
µg/kg µ'lilfkO ~·o~o JJDlkO 

SANTA ANA RIVER WATERSHED 

SARtMP 11/7/94 13:00 <0.8 8.0 7.3 7.1 <5.0 <1 34 <0.8 0.5 <0.8 <0.5 30 <10 <300 <300 <300 <300 <300 <1 <40 

5/9195 o:oo <0.7 4.5 2.9 <7.0 <5.0 <1 19 

10112195 14:15 <0.6 5,1 4,8 <6,0 <5.0 <1 20 <0.B <0.8 <0.B <0.4 <20 <10 •200 <200 <1 <40 

6130198 12:00 ND 2.3 1.8 1.9 1.8 <0.5 11.2 3010 12.2 42.B <4 <3 <3 <H <BOO <110 <25 <400 <4 <11 <25 
1DJ27l9B 11:45 0,6 13.5 11.7 7.6 10.9 <0.5 46.7 11300 11.0 28.6 <4 5 <3 -<11 <BOO <110 <25 <400 <4 <11 <25 

20.4 58.0 

SANE08 519/95 0:00 <0.6 3.5 7.1 <6.0 4,9 <1 27 
10/12195 14:40 <0.6 6.5 20.0 96 9,6 <1 120 <0.8 4.2 <0.8 <0.5 <100 <60 <500 <500 <1 <40 

S1LE17 519195 0:00 1.8 5.1 24.0 <7.0 18.0 <1 150 

6130198 12:30 1.7 10.6 32,4 141 15.9 <0.5 193 23360 0.0 0.4 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

10127199 9:30 <0.6 0.7 4.6 2 2.7 <0.5 29 2310 0.6 3.0 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

0.5 2.1 

• 0 

0017835



SEMI.L SEDIMENT SAMPLING • 
SIii+ Toi PO, 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fe Clay Clay as P 000 ODE DOT gamma 2,4·0 2,4,5-TP Benzo[b, Banzo(k) Chrysene Ftranlh Pyreno Mlh-y Oznon Endo I Aroclor Aroclar 
mgllg mgllg mgllg mgtkg mgllg mg/lg mg/kg mgl)g % % mg/Kg µ!lll<g µIJll<g ,,vJl<g BHC µgllg Sllvex µgllg 1'111•v 1•i/l<o µglkg ,,gJog ,,grkg •Ullo ,•oll<o 1254 1260 

SOUTH COUNTY WATERSHED 

ACJ01 11/8/94 9:00 0.9 

5/25/95 1 O: 15 <0.6 

10/19/95 12:30 <0.7 
4117 /96 0:00 C 1.0 

11/6196 15:45 <1.0 

4/8/94 3.8 

10/9/97 15:00 <1 
6/19/98 13:40 <1.7 

10/19/98 10:00 0.6 
5120199 12:35 0.6 

10127/99 12:05 0.5 
5131/00 13:45 0.3 

SC DAM 11/8/94 9:30 2.0 

5125195 o:oo 4.4 
10/19/95 13:15 14.0 

4/17/95 10:20 3.8 

1 1 /6196 15:30 4. 1 

418/97 24.0 
1019197 14:30 2,7 

10127/99 11:10 9.1 
5131/00 13:00 9.8 

3.2 

<1 

3 

6 

6 
5.2 

20.0 
10.2 

3.5 
6.9 
5.7 
5.2 

3.1 <6 

<3 <6 

3.6 <7 
<3 <7 

2.6 <6 
<3 <6 

11.0 <6 

3.0 <2 

0.9 0.9 
2.2 <10.0 
1,1 0.74 
1.8 1.9 

15 15 <7 

7.5 13 <7 

12 130 <15.0 

29 18 12 

11 16 8 

14 13 12 
2.8 6.5 <7 

5.0 30.3 2.3 
8.0 13.6 <3 

5.9 
<5 

6.6 

8.5 
7.4 

7.1 

23.0 

6.7 

3.4 

3.5 

6.2 
4.4 

<1 

<1 

<1 

<1 

<'1 

<1 

<1 
<0.5 
<0,5 

<0.5 
<0.5 
<0.5 

16 <1 

40 <1 

78 <2 
38 <2 

25 <2 

14 <1 

28 <1 

38 <0.5 
69 <0.5 

11 

2.7 
36 

15 · 
12 

16 

21 8100 8.0 17.8 

22.2 4260 2.4 5.7 

8.2 2650 0.2 0.6 
7.2 2340 0.0 0.0 

10.2 2280 

21.0 3800 

39 

53 
150 

67 

71 

43 
28 2600 0.1 0.3 
76 3220 

80 5300 

OHBL01 4/17/96 13:00 , <1.0 12.0 10.0 9.4 8.3 <1.0 24.0 

SJNLOt 5125195 11:45 <0.8 

10119/95 14:15 <0.7 
4117196 11:30 2.0 

11/6196 14:00 1.0 

4/8/97 4.8 
10/9/97 11:35 <1 
S/30/98 13:00 0.3 

10/19/98 12:18 0.5 

5/20199 13:13 0.4 

5/31/00 11:00 <0.3 

2.2 
5,3 

6.5 

3.4 
4.0 

2.6 

1.7 
4.2 

6.3 

3.0 

<3 <6 .;5 

4.1 7.1 <5 

6.1 9.B 46.0 

2.6 <6 <5 
2.7 <6 <5 

<2 <5 <4 
1.0 t.6 t.2 
1.3 1,1 2.3 

2.4 <10.0 1.3 

1.5 1.7 1.3 

<1 

<1 

<7 

<1 

<1 
<1 

<0,5 

<0.5 

<0.5 

<0.5 

14 

33 

24 

12 
15 

5.5 26000 
9 2580 
9 4000 

10 3840 

18 3460 

0.0 0.2 
1.7 4.9 

0.9 3.1 

0.0 0.2 

<0.8 <0.5 

<5 <3 

<0.9 <0.9 

<0.9 ,<0.9 

<0.8 <0.8 

<0.9 <0.9 
<0,9 <0.9 

<4 <3 
<4 <3 

<4 <3 
<4 <3 

<4 <3 

<0.8 
<5 

<0.9 

<0.9 

<0.8 

<0.9 

<0.9 
<3 
<3 

<3 
<3 
<3 

<0,9 <0.5 <0.9 

<30 <\G <30 

<9 <9 <9 

<1.7 <1.7 <1.7 

<1.6 <1.6 <1.6 

<1,5 <1.5 <1.5 
<4 <3 <3 

<1 <0.9 . <0.9 

<5 

<0.9 

<1.7 

<0.9 

<0.9 
<0.7 

<4 
<4 

<4 

<4 

<3 

<0.9 

<1.7 

<0.9 

<0.9 
<0,7 

<3 

<3 

<3 

<3 

<5 

<0.9 

<1.7 

<0.9 

<0.9 
<0.7 

<3 
<3 

<3 

<3 

<0.5 
<3 

<0.5 

<0.5 
<0.5 

<0.5 

<0.5 
<11 
<11 

<11 
<11 
<11 

30 

<30 

<27 

<36 
<25 

<30 
<BOO 
<800 

<BOO 
<BOO 
<BOO 

<0.5 30 
<16 

<4 <40 

<0.7 <36 

<0.6 <32 

<0.6 <29 
<0.5 <100 

<0.5 

<3 

<0.5 

<0.7 

<0.5 

<0.5 
<0.4 
<11 

<11 

<11 

<11 

<26 

<30 

<37 

<24 

<25 

<20 

<800 

<BOO 

<BOO 

<800 
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<10 

<10 
<14 

<24 

<13 

<10 

<110 
<110 

<110 
<110 
<110 

<10 

<20 

<18 

<16 

<14 

<70 

<13 

<10 

<19 

<12 

<12 

<10 
<110 
<110 

<110 

<110 

<300 

<270 

<240 

<250 

<300 

<360 
<320 

<290 

<260 

<370 

<240 

<250 

<300 

<300 

<270 
<240 

<250 

<300 

<400 
<360 

<320 

<290 

<260 

<300 

<370 

<240 

<250 

<300 

<270 

<240 
<250 

<300 

<270 

<240 

<250 

<300 <300 

<360 <360 

<320 <320 

<290 <290 

<260 <260 

<370 

<240 

<250 

<370 

<240 

<250 

<300 

<300 
<270 

<240 

<250 

<300 

<400 

<360 

<320 

<290 

<260 

<300 

<370 

<240 

<250 

<1 <40 

<1 <40 

<1 <41 

<I <36 

<1 <36 

<1 <40 

<25 <400 
<25 <400 
<25 <400 

<25 <400 
<25 <400 

<1 <40 

<15 <70 

<2 <55 
<2 <48 

<1 <43 
<1 <40 

<1 <38 

<1 <40 

<2 <56 
<1 <37 

<1 <37 

<1 <30 
<25 <400 

<25 <400 

<25 <400 

<25 <400 

<0.6 

<0,9 

<24 

<1 

<0.9 

<4 

<4 

<4 
<4 
<4 

<0.9 

<1.7 

<1.6 

<1.5 

<1 

<0.9 

<1.7 

<0.9 

<0.9 

<0.7 
<4 

<4 

<4 

<4 

<36 

<38 

<40 
<11 
<11 
<11 

<11 
<11 

<48 

<43 
<40 

<37 

<37 

<30 

<11 

<11 

<11 

<11 

<36 

<38 
<40 

<25 

<25 
<25 

<25 
<25 

<48 

<43 
<40 

<37 

<37 

<30 

<25 
<25 

<25 

<25 
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SEMIANNUAL SEDIMENT SAMPLING 

STATION DATE TIME Cd 

mgtl!g 

Cr Cu 

mg/kg rnglkg 

TCOL02 11/8194 10:30 0.96 

5/25/95 11:15 <0.7 

10119195 13:45 <0.9 

4/17196 10:55 <1.0 

11/6J96 14:45 <1.0 

5.8 12.0 

5.4 
21 

17 

11 

6.4 

8.2 

21 

20 

8.8 
B.7 
9.1 

9.6 

4/8197 12.0 

10/9/97 13:50 <2.0 

6/19/98 14:50 0.4 
6.5 

11.3 

OSOLOJ 1118/94 10:00 <0.7 2.6 3.5 

5/25/95 10:45 <0.7 <1.0 <3 

10119/95 13:30 <0.7 2.5 3.5 

4/17196 10:35 <1.0 4.6 5.8 

11/6/96 15:00 <1.0 4.1 2.6 

4/IJ/97 4.0 1.7 <3 

10/9/97 14:10 <2 2.5 4.3 

6/30/98 12:50 0.4 13.0 5.3 
10/19/98 10:40 2.8 4.3 2.5 

5/20/99 14:00 4.3 10.1 13.0 

SCBJD3 6/19198 14:10 10.2 4.8 10.7 

5120/99 10:30 0.5 12.4 5.8 

SJOL01 5125/95 13:30 <0.7 5.0 

4/8/97 17 20.0 

10/9/97 11:15 <1 4.1 

6130198 13:30 <0.15 2.4 

10119/98 13:15 0.4 8.7 
5120199 12:35 <0.5 7.9 

5131100 10:20 <0.3 8.4 

5.3 

6.5 

4,1 

2.7 

3.3 
4.0 

3.4 

Pb 

<9 

<7 

<14 

<23 

7.1 

9.B 

<10 

5.4 

<1 

<7 

<7 

<7 

<6 

<6 

<B 
2 

1.8 

<10 

NI 

mgtl!g 

<7 <2 

7.3 <1 

18 <2 

17 <1 

7 <1 

12 <1 

Zn 

mg/kg 

40 
31 

94 

74 

41 

40 

SIil• Tot PO, 

Fo Clay Clay as P 

mgtl!g % % mg/Kg 

.. 9 <2 28 6700 3. 7 18.3 

8.2 <0.5 47.3 12790 3.1 24.9 

<5 <1 13 

<5 <1 8.9 

<6 <1 34 

<5 <1 21 

<5 <1 13 

7.9 •I 26 
<6 <2 16 

<5 <0.5 25.5 

2.1 <0.5 12.7 

B.9 <0.5 51.3 

3400 0.0 0.2 

8010 28.4 58.6 

2620 3.3 10.3 

7100 2.7 12.1 

2.2 68.2 <0.5 7B. I 3350 

<10 8.0 <0.5 21.6 8460 

<7 
<6 

<5 

1.5 

2.8 
<10 

3.42 

<6 <1 21 

<5 <1 26 

<4 <1 9.5 

0.7 <0.5 8.3 
3.5 <0.5 16.4 
2.7 <0.5 17.4 

2.6 <0.5 20.6 

4900 0.0 0.1 

3120 

9640 13.9 22.1 
7610 0.0 0.3 

8290 

PDCM01 10/19/95 15:15 44.0 20 

22 

6B <27 110 <2 410 

5120/99 12:00 1.0 15 <10 15 <0.5 51 

• 

DOD 
µoJJ<o 

ODE 
µgtl!g 

DDT 
µgtl,;g 

gamma 

BHC 
µglkg 

2.4·D 2,4,5-TP Bonzo(b) Benzo(k) Chryseno Flranlh Pyrono Mlhxy Dznan Endo I Aroclor Moclor 

<7 <4 <7 
<6 3.0 <6 

2.1 4.0 <2 

<1.5 <1.5 <1.5 

<0.9 <0,9 <0.9 

<0.8 <0.8 <0.8-

<2 <2 <2 

<4 <3 <3 

<5 <3 <5 

<5 <3 <5 

<1.5 <1.5 <1,5 

<0.9 <0.9 <0.9 

<0.8 <0.8 <0,8 

<0.9 <0,9 <0,9 

<I <1 <1 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<4 

<4 

<3 

<3 

<J 

<3 

<6 <3 <6 

<0.9 <0.9 <0,9 

<0,7 <0.7 <0.7 

<4 <3 <3 

<4 <3 <3 

<4 <3 <3 

<4 cJ <3 

<50 <50 <50 

<4 <3 <3 

eoll<D Sllvox eufl<g 

µgJl,9 

<4 40 

<3 

<0.7 40 

<0.6 <29 

<0.5 <24 

<0.5 <24 

<0,9 <200 
<11 <800 

<3 30 

<3 

<0.5 <30 
<0.5 <26 

<0.5 <34 

<0.5 <26 
<0.6 <30 

<11 <BOO 

<11 <BOO 
<11 <800 

<11 <800 

<11 <800 

<3 

<0.5 <25 
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<11 <800 

<11 <600 

<11 <800 
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<24 200 

<11 <BOO 

<20 
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<14 

<12 
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<10 

<10 

<13 

<12 
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<10 
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250 

/~ 
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SEMI.L SEDIMENT SAMPLING 

"----· • 
SIii+ Toi PO, 

STATION DATE TIME Cd Cr Cu Pb NI Ag Zn Fo Clay Clay asp 000 ODE DDT gamma 2,4•0 2,4,5,TP Bonw(bl Bonzo(k) Chrysono Flrnnlh Pyrena MlhKy Oznon Enclol Aroclor Aroclor 
mgn,g "'Vf).g mg/l;g mg/kg mg/kg mg/kg mg/kg mglkg 'I, 'I, mgl~g "g/kg "g/kg µg/~g BHC pg/Ilg Sllvax µgfl;g pg/lg 11gtk9 pgll.g ~19/kg µgll.g ~9/kg pg/kg 1254 1260 

µgll.g pgll.g ,,IJlkg ,,IJlkg 

DANA POINT HARBOR 

OAPTEB 11/9194 10:00 4.0 23 160 44 18 <2 260 <9 <5 <9 <5 <50 20 <500 <500 <500 <500 <500 <12 <70 <9 

5/31/95 10:30 3.0 18 120 50 26 <2 240 <6 <4 <6 4 

10123195 13:10 <1.5 33 200 57 24 <2 350 <9 <9 <9 <4 <40 <20 <900 <900 <15 <70 22 

5122196 10:20 3.7 20 150 31 16 <2 290 <8 <8 <B <4 <41 •20 <410 <410 <410 <410 <410 <4 <410 <8 

11/14/00 3.5 29 190 41 20 <2 310 <1.9 11 <1.9 <0.8 <41 <20 <410 <410 <4'10 <410 <410 <2 <410 <1.9 63 <61 

4130197 10:20 3.3 19 170 37 14 <2 310 <1.8 7 <1.8 <0.8 <38 <19 <3BO <380 <3BO <380 <380 <2 <58 <1.8 58 <58 

10117/97 8:30 5.6 44 240 59 22 <2 440 32000 32.9 54.9 <1 13 <1 <1 <200 <100 <2000 <2000 <2000 <2000 <2000 <2 <50 <1 <70 <70 

7128198 12:30 1.5 18 87 20 9 <0.5 143 33.2 60.7 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

10128/98 9:40 2.2 6.9 56.8 11.3 8.1 <0.5 66 5340 362 63.9 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

6123199 9:00 3.2 14 96 16 9 <0.5 143 9310 25.5 49.7 <4 <3 <3 <11 <BOO <110 <25 <400 <4 <11 <25 

10128/99 10:55 1.7 15 83 14 7 <0.5 127 9650 <4 <15 <3 <11 <BOO <110 <25 <400 <4 <11 <25 

emoo 11:os 1.4 11 44 18 8 <0.5 98 6420 <4 <J <3 <11 <BOO <110 78 173 177 <25 <400 <4 <11 <25 

DAPTWB 1119/94 10:10 1.4 23 130 32 12 <3 160 <1.8 <1 <1.8 <1 <50 <30 <500 <500 <500 <500 <500 <3 <80 <1.B 

5131/95 11:00 <1.5 17 98 34 15 <2 120 <1.9 12 <1.9 <0.8 <400 <400 19 

10123195 13:30 <0.8 22 110 37 11 <2 130 <1.6 5.5 <1.6 <0.6 <30 <20 370 <300 330 560 920 <2 <50 <1.6 

5122/96 10:45 <2.0 24 130 32 12 <2 130 <1,6 6.1 2.5 <0.7 <34 <17 <340 <340 <340 <340 <340 <2 <51 <1.6 3500 

11/14/96 <2.0 18 93 33 14 <2 120 <1.6 6.4 <1.6 <0,7 <160 <82 <330 <330 <330 <330 <330 <2 <49 <1.6 <49 <49 

4/30/97 10:05 <0.9 16 120 26 10 <2 120 3.9 7.8 <1.7 <0.7 <37 <19 <370 <370 <370 <370 <370 <2 <56 <37.0 <56 <56 

10/17197 9:00 <3 48 250 55 18 <3 280 35000 39.9 63.2 <1 <1 <1 <1 <300 100 <500 <500 <500 <500 <500 <3 <BO <1 <80 <BO 

7128/98 13:00 0.39 22.8 109 16 10 <0.5 98 22.6 50.4 <4 <3 <3 <11 <800 <110 <25 <400 <4 ., 1 <25 

10/28/98 10:00 <0.15 13.2 68.1 14.1 6.8 -.o.s 66.5 8180 31.1 63.4 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

6/23199 9:30 0.3 14.7 81.2 19.0 7.6 <0.5 90 10210 21.0 41.B <4 •3 <3 <11 <600 <110 <25 <400 <4 <11 <25 

10128/99 11 :20 <0.2 15.5 81.5 11.5 5,0 <0.5 92 8860 <4 <3 <3 .<11 <BOO <110 <25 <400 <4. <11 <25 

617/00 11 :35 <0.2 14.7 37.1 18.4 7.3 <0.5 60 8330 5 6 8 <11 <BOO <110 <25 <400 <4 <11 <25 
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SEMIANNUAL SEDIMENT SAMPLING 

SIU+ Tot PO, 

STATION DATE TIME Cd Cr Cu Pb Ni A9 Zn Fe Clay Clay asP ODD DOE CDT gamma 2,4-D 2,4,5-TP Bonzo(b) Benzo(kJ Chrysene Flrnnlh Pyreno Mthxy Oznon Endol Aroclor Aroclor 

mg/l<g mgil<g mgil<g mgll<g mgll<g mg/lg mgil<g mgll<g % 'I, mg<l(g µgll<g µgll<g µgll<g BHC µg/l<g Sllvax µgll<g µglllg µ;Jkg µglkg 1•011<0 µgll<g 11gllc:g- µgll<g 1254 1260 
µ!lll<g µg/kg pglkgi µg/lcg 

OAPTLB 11/9194 11:00 4.3 40 150 36 19 <2 200 <1.6 <0.9 <1.6 <0.9 •50 <20 <500 <500 <500 <500 <500 <2 <70 <1,6 

5/31/95 12:15 1.7 23 160 30 18 <2 HO <1.9 7 <1,9 <0.8 

10/23195 14:25 <1.6 38 160 34 19 <2 230 <2 7 <2 <0.9 <50 <20 <500 <500 <500 <500 <500 <2 <70 <2 

5/22196 11;40 <3,0 31 200 38 19 <3 210 <2 2 <2 <51 <26 <510 <510 <510 <510 <510 <3 <77 <2 

10/16/96 14:00 <2.0 24 180 36 17 <2 220 <95 <95 <95 <48.0 <48 <24 <480 <480 <480 <480 <480 <120 <71 <95 <4800 <4800 
4/30197 10:50 <\,4 24 160 38 15 <2 180 .<2.1 8.1 <2.1 <1,0 <48. <24 <460 <460 <480 •480 <460 <2 <71 <48 <71 <71 

10/17197 10:20 <3 54 200 46 18 <3 230 43000 36.9 83.3 <1 <1 <1 <1 <50 <30 <500 <500 <500 <500 <500 <3 <80 <1 <BO <80 

7/28/98 14:00 <0.15 22.4 81.0 10.8 9.3 <0.5 88 39.7 80.3 <4 <3 <3 <11 •BOO <110 <25 <400 <4 <11 <25 

10/28/98 9:00 <0.15 14,7 76.8 13,0 7.8 <0.5 84 11750 33.B 77.1 <4 <3 <J <11 <BOO <110 <25 <400 <4 <11 •25 

6/23199 8:45 <0.15 17.4 80.7 13.5 7.6 <0,5 84 11690 42.0 78.3 <4 <3 <3 <11 •BOO <110 <25 <400 <4 <11 <25 

1012B/S9 11:48 0.3 1B.2 74.2 12.4 B.7 6.7 81 12400 <4 <J <3 <11 <BOO <110 <25 <400 <4 •11 <25 

617/00 12:00 <0.20 12.5 79.6 12.6 6.6 <0.5 95 9760 <4 6 <3 <1 I <BOO <110 <25 <400 <4 <11 <25 

DAPTLR 11/9194 10:45 1.5 40 130 24 11 <2 140 <\,6 <0.9 <1.6 <0,9 <50 <20 <500 <500 <500 <500 <500 <2 <70 3.3 

5131195 12:45 2.1 22 150 20 20 <2 150 <2 2.6 <2 <0.6 

10123195 14:10 •1.6 29 150 31 SB <2 150 <2 5.2 <2 <0.9 <50 <20 <500 <500 <500 <500 <500 <2 <70 <2.1 

5122196 11 :40 <2.0 27 140 27 17 <2 140 <2 <2 <2 <0.6 <42 <21 <420 <420 <420 <420 <420 <2 <B2 <1.9 

11114196 <2.0 16 61 14 13 <2 75 <1.6 3.2 <1.6 <0.6 <32 <16 <320 <320 <320 <320 <320 <2 <4B <1.6 <46.0 <48.0 

4130197 10:35 <1.6 29 220 29 19 <2 180 <2.0 7.1 <2.0 <0.9 <44 <22 <440 <440 <440 <440 <440 <2 <67 <2.0 <67.0 <57.0 

10117197 9:45 <2 36 120 26 14 2 140 32000 25.0 39.3 <1 <1 •1 <O.B •200 <100 <400 <400 <400 <400 <400 <2 <60 <1 <60 <60 

7128196 13:30 <0.3 21 106 11 9 <0,5 93 38.7 82.2 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 •25 

10126198 9:15 <0.2 10.6 63.1 9.3 6.B <0,5 54 36.9 79.7 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

6123199 10:00 2 15.4 117.0 10.3 9.4 <0.5 65 11120 45.7 88.4 <4 <3 <3 <11 <800 <110 <25 <400 <4 <\1 <25 

10124199 10;05 0.18 18.3 63.7 9.3 7.7 <0.5 96 14200 <4 <3 <3 <11 <800 <110 <25 <400 <4 <11 <25 

6ll/OO 12:15 <0.2 17.9 61.5 10.9 8.3 <0.5 78 13500 •4 5 <3 <11 •800 <110 <25 <400 <4 <11 <25 
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Appendix 4.6: 
Stage Hydrographs with Composite Sampling Periods during Storms 
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Stormwater Sampling in Santa Ana Delhi Channel 

• 6 
Composite Sampling Periods -Storm of 11/8 to 11/10/94 

5 

g 4 
Q = 430 ds 

l: 
Ol 
-a; 3 ::r; 
Q) 

Ol 
l'G 2 C) 

0 +. -------,---------,-------.......--------,--------i 
11/8/94 0:00 11/9/94 0:00 11/10/94 0:00 11/11/94 0:00 11/12/94 0:00 11 /13/94 0:00 
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Composite Sampling Periods - Storm of 3/21 to 3/23/95 
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l: 
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Storm Sampling @ Santa Ana Delhi Channel 

a 
Composite Sampling Periods - Storm of 12/12 to 12/14/95 

7 

6 First Flush Sample 

5 

4 Q = 225 cfs 

3 

2 

0 -i-. ----------+----------;--------------------
12/12 0:00 12/13 0:00 12/14 0:00 12/15 0:00 12/16 0:00 

Composite Sampling Periods - Storm of 1/31 to 2/4/96 
8-.---------------------------------------, 
7 

6 

2 

First Flush Sample 
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1/31 0:00 2/1 0:00 212 0:00 2/3 0:00 2/4 0:00 215 0:00 

Composite Sampling Periods - Storm of 2/19 to 2/22/96 
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Storm Sampling @ Santa Ana Del Storm Sampling @ Santa Ana Delhi Channel 

Composite Sampling Periods - Storm of 1/ , 1/3h Composite Sampling Periods - Storm of 3/4 to 3/5/96 
a~---------------------------------, • 8 

7 7 
First Flush Sample 

6 6 

Q=76cfs ~--1---- Q = 432 cfs 

g 
5 j:: 
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Q) 4 
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CD 
Cl 3 
Cl,) 
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2 2 

0 o +-. -------+----------!--------+-------+------~ 
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Storm Sampling @ Santa Ana De 

Composite Sampling Periods - Storm of 10/~ 
8 
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Stormwater Sampling in Santa Ana Delhi Channel 

Composite Sampling Periods - Storm of 9/25/97 

First Flush Sample 
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Composite Sampling Periods - Storm of 11/10 to 11/14/97 
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Stormwater Sampling in Santa Ana Delhi Channel 

• Composite Sampling Periods - Storm of 12/6 to 12/7/97 
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Stormwater Sampling in Santa Ana Delhi Channel 

Composite Sampling Per.iods - Storm of 2/14 to 2/15/98 
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• 

• 

Stormwater Sampli~g in Santa Ana Delhi Channel 

Composite Sampling Periods - Storm of 11/8 to 11/9/98 
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Stormwater Sampling in Santa Ana Delhi Channel 

Composite Sampling Periods - 3/15 to 3/16/99 
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Cl 3 

2 

0. 
4/6/99 0:00 417/99 0:00 4/8/99 0:00 4/9/99 0:00 4/10/99 0:00 4/11/99 0:00 

Appendix 4.6 
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Storm Sampling @ Lane Channel 

0 Composite Sampling Periods - Storm of 1/21 to 1/22/96 
7 

:: ~ 

6 - -----0=202cfs 
g 5 

:E 4 Cl 
ai 
::c 

3 (I) 
C) 

"' CJ 2 

1 

0 
1/21/96 0:00 1/22/96 0:00 1/23/96 0:00 1/24/96 0:00 1/25/96 0:00 

Composite Sampling Periods - Storm of 2/19 to 2/22/96 
7 

6 First Flush Sample ,.... -0=111cfs 

~ 
5 

:E 4 Cl 
ai 
::c 

3 GI 
Cl 

"' c:> 2 

0 +. --------------------+---------------------! 
2/19/96 0:00 2/20/96 0:00 2/21/96 0:00 2/22/96 0:00 2/23/96 0:00 2/24/96 0:00 

Appendix 4.6 
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Storm Sampling @ Lane Channel 

6 
Composite Sampling Periods - Storm of 11/21 to 11/22/96 

5 a:::: 693 cfs 

g 4 

l: 
Cl ·a; 3 :c 
CD 
Cl 
m 2 C) 

First Flush Sample 

11/21 0:00 11/22 0:00 11/23 0:00 11/24 0:00 

Composite Sampling Periods - Storm of 12/9 to 12/12/96 6-.-------------------------------------, 
5 

g 4 
l: 
Cl 
-a; 3 
:c 
CD 

g> 2 
C) 

First Flush Samp e 

Q= 550 cfs 

0 .e. :::::==~----+---===:.._---------i----_:_ _ _:+------=--~ 
12/9 0:00 12/10 0:00 12/11 0:00 12/12 0:00 12/13 0:00 12/14 0:00 

Composite Sampling Periods - Storm of 1/1/97 
6 

5 

First Flush Sample 

:!:. 4 .. 
..c: 
Cl 

Qi 3 Q = 62 cfs :c 
CD 
Cl 
m 2 C) 

O+-----------~------------+---------------l 
1/1/97 0:00 1/2/97 0:00 1/3/97 0:00 1/4/97 0:00 

Appendix 4.6 
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Stormwater Sampling in Lane Channel 

• 7 
Composite Sampling Periods - Storm of 9/25 to 9/6/97 

6 First Flush Sample 

g 5 

l: 4 C) 
.ij; 
J: 

3 m 
C) 
Ill 

<!) 2 

0 +.----------------------------------1 
9/25/97 0:00 9/26/97 0:00 9/27/97 0:00 

Composite Sampling Periods - Storm of 11/10 to 11/14/1997 
7 

6 

g 5 a= 331 cts 

:c 4 Cl 
a, 
J: 

3 ) m 
Cl 
Ill 

(!) 2 

0 +-. -------.-------..-----------,--------,--------! 
11/10/97 0:00 11/11/97 0:00 11/12/97 0:00 11/13/97 0:00 11 /14/97 0:00 11/15/97 0:00 

Composite Sampling Periods - Storm of 11/2.6 to 11/27/98 
7 

6 

..... - a= 655 cts g 5 

-.c 4 Cl First Flush Sample a, 
:t: 

3 m 
Cl 
m 
(!) 2 

0 ~. ==--=---,.--=:::::'.:'.::=:=::=:======~==~=~~~--=::::i 
11/26/97 0:00 11/27/97 0:00 11/28/97 0:00 11/29/97 0:00 11/30/97 0:00 12/1/97 0:00 

• 
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Stormwater Sampling in Lane Channel 

Composite Sampling Periods - Storm of 1/9 to 1/13/98 () 
7 

6 

g 5 

:c 4 C> 
S..------i-- First Flush Sample 

ai 
:I: 

3 cu 
Cl ra ~-.+---- Q = 159 cfs 
(!) 2 missing 

data 

0 
1/9/98 0:00 1/10/98 0:00 1/11/98 0:00 1/12/98 0:00 1/13/98 0:00 1/14/98 0:00 

Composite Sampling Periods -Storm of 2/14 to 2/18/98 
7 

6 -----+--- a. =951 cfs 

g 5 

:c 4 C> 
ai First Flush Sample 
:I: 

3 cu 
Cl 
ra 
(!) 2 

u 
0 .... , -----------------------------.----------1 

2/14/98 0:00 2/15/98 0:00 2/16/98 0:00 2/17/98 0:00 2/18/98 0:00 2/19/98 0:00 

Composite Sampling Periods - Storm of 2/19 to 2/23/98 
7 

6 

~ 
5 

... a= 455 cfs .c: 4 Cl 
ai 
:I: 

3 cu 
Cl 
ra 

(!) 2 

0+-------,-------........,.---------,--------,----------1 

2/19/98 0:00 2/20/98 0:00 2/21/98 0:00 2/22/98 0:00 2/23/98 0:00 2/24/98 0:00 

• 
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Stormwater Sampling @ Lane Channel 

Composite Sampling Periods • Storm of 3/25 to 3/28/98 
7 

6 
Q = 697 cfs 

g 5 

:c 4 First Flush Sample 
Cl 

"m 
:c 

3 Cl) 

Cl 
Ill 

C} 2 

3/25/98 0:00 3/26/98 0:00 3/27/98 0:00 3/28/98 0:00 3/29/98 0:00 3/30/98 0:00 

Appendix 4.6 
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Stormwater Sampling in Lane Channel 

Composite Sampling Periods - Storm of 2/4 to 2/5/99 

8 

7 

6 
g 

5 .... 
.c 
en 
0 4 :c 
CII 

3 CII .,, 
C) 

2 Q = 54 cfs 

0 . 

2/4/99 0:00 2/5/99 0:00 2/6/99 0:00 2/7/99 0:00 2/8/99 0:00 2/9/99 0:00 

Composite Sampling Periods - Storm of 3/11/99 
8 

7 

6 
g 

5 E 
CII ·a; 4 :c 
QJ 
CII 3 .,, 

(.!) 

2 Q=30cfs 

0 

3/11199 0:00 3/12/99 0:00 3/13199 0:00 3/14/99 0:00 3/15/99 0:00 3116199 0:00 

Composite Sampling Periods - Storm of 3/15/99 
8 

7 

6 

g 
5 

~ 
CII 
ai 4 :c -CII 
C) 3 .,, 
C) Rrst Flush 

2 __. 

'\~ -0=81 cfs 

0 

3/15/99 0:00 3/16199 0:00 3/17/99 0:00 3/18/99 0:00 3/19/99 0:00 3/20/99 0:00 

Appendix 4.6 
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Stormwater Sampling in Lane Channel 

• 8 

Composite Sampling Periods - Storm of 3/25 to 3/26/99 

7 

6 

g 
5 .:: 

~ / First Flush 

Cl 
ai 4 
::i:: 
a> 
Cl 3 RI 

CJ 

2 

L . 

\ ob===---=:=:::::::=:~~====~~=::~=~~~==~~ 

a= 254 crs 

3/25/99 0:00 3/26/99 0:00 3127/99 0:00 3/28/99 0:00 3/29/99 0:00 3/30/99 0:00 

• 
Appendix 4.6 
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g 
:E 
C) 

ai 
::c 
Cl) 
C) 
<IS 

(.!) 

Stormwater Sampling in Lane Channel 

Composite Sampling Periods - Storm of 11/7/99 
8 

7 
First Flush Sample 

6 

5 

4 a= 590 cfs 

3 

2 

0 

11/8/98 0:00 11/9/98 0:00 11/1.0/98 0:00 11/11/98 0:00 11 /12/98 0:00 11/13/98 0:00 

Composite Storm Periods - Storm of 11 /28 to 12/2/98 
8..------------------------------------, 
7 

6 

5 

4 

3 

2 

First Flush Sample 

Q = 172 cfs 

0 ~~--=:=---::::;::::::=:::::::~=::::::~~~:::::::~-_;~::::::::~ 
11128198 0:00 11/29/98 0:00 11/30/98 0:00 12/1/98 0:00 12/2/98 0:00 12/3/98 0:00 

Composite Sampling Periods - Stenn of 1/25 to 1/27/99 
8..-----------------------------------...... 
7 

6 

5 

4 

2 

First Flush Sample 

~---+----a= 463 cfs 

o~~~~:::::::~==--=:-.---=::::~===~~~~=±==~~ 
1/25/99 0:00 1/26/99 0:00 1/27/99 0:00 1/28/99 0:00 1/29/99 0:00 1/30/99 0:00 
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• 

Stormwater Sampling in San Diego Creek @Campus Drive 

Composite Sampling Periods - Storm of 12/6 to 12/7/97 
20-r---;.:::=::::::::.;:;.:::::::::=:::::::::;;.:::::::::=:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::=::::::::::::::::::::::::::.:;:---~~~-----, 

Q = 38600 cfs 

§: 15 
First Flush Sample 

E 
Ol 
~ :c 
CII 
Ol 
~ 10 

5 -'-.-----------------------------,-------
12/6/97 0:00 12fl/97 0:00 1218/97 0:00 1219/97 0:00 12110/97 0:00 12/11/97 0:00 

Composite Sampling Periods - Storm of 12/18 to 1.2/19/97 
20 

First Flush Sample 

~ 15 
::: 
Cl a= 2040 cts a; 
:c 
CII 
Cl 
I'll 10 (!) 

5 -!-,---------------------,---------,--------l 
12118/97 0:00 12/19/97 0:00 12/20/97 0:00 12/21/97 0:00 12/22/97 0:00 12/23/97 0:00 

Composite Sampling Periods - Storm of 115 to 116198 
20 

g 15 
E 
Ol - r 

ai 
:c <Q=431ds CII 
Ol 
I'll 10 
Cl 

5 I 

1/3/98 0:00 1/4/98 0:00 1/5/98 0:00 1/6/98 0:00 ln/98 0:00 1/8/98 0:00 
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Stormwater Sampling in San Diego Creek @ Campus Drive 

Composite Sampling Periods - Storm of 1/9 to 1/10/98 

First Flush Sample 

5 +. ---------------.----------------.-------
1/9/98 0:00 

£ 15 
~ 
Cl 
ai 
:I: 
G) 
Cl c, 10 

1/10/98 0:00 1/11/98 0:00 1/12/98 0:00 1/13/98 0:00 1/14/98 0:00 

Composite Sampling Periods - Storm of 2/3 to 2/4/98 

First Flush Sample 

a= s100 cts 

5-l-------.,--------.---------,--------.--------; 
2/3/98 0:00 

g 15 
.i: 
a, 
ai 
:I: 
G) 
Cl 

c'.; 10 

2/4/98 0:00 2/5/98 0:00 2/6/98 0:00 2/7/98 0:00 2/8/98 0:00 

Composite Sampling Periods - Storm of 2/6 to 2/9/98 

Q = 15800 cfs 

5 -!-, -------.---------.----------------,--------; 

2/6/98 0:00 2/7/98 0:00 2/8/98 0:00 2/9/98 0:00 2/10/98 0:00 2/11 /98 0:00 

Appendix 4.6 
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• 

• 

Stormwater Sampling in San Diego Creek@ Campus Drive 

g 15 
~ 
CJ 
G) 
~ 
G) 
CJ 

<'.; 10 

Composite Sampling Periods - Storm of 2/14 to 2/15/98 

a= s220 cts 

5 +. --------,--------,--------...---------,,---------; 
2/14/98 0:00 

§: 15 
L 
CJ ·a; 
z 
G) 
Cl 

~ 10 

2/15/98 0:00 2/16/98 0:00 2/17/98 0:00 2/18/98 0:00 2/19/98 0:00 

Composite Sampling Periods - Storm of 2119 to 2/24/98 

First Flush Sample 
Q = 11300 cfs 

5.-------------------,-----~-----------
2119/98 0:00 2/20/98 0:00 2/21/98 0:00 2/22/98 0:00 2/23/98 0:00 2/24/98 0:00 2/25/98 0:00 

Composite Sampling Periods - Storm of 3/25 to 3/28/98 

First Flush Sample 

a= 4800 cts 

5 ..... --------------------....---------,.--------

3/25/98 0:00 3/26/98 0:00 3/27/98 0:00 3/28/98 0:00 3/29/98 0:00 3/30/98 0:00 
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Stormwater Sampling in San Diego Creek@ Campus Drive 

§: 15 ... 
.r::. 
C) 
·; 
::c 
~ 

gi 10 
C) 

Composite Sampling Periods - Storm of 5/12 to 5/14/98 

First Flush Sample 

Q "'3230 cfs 

5 +-. ---------,-------.---------.----------.--------; 

5/12/98 0:00 5/13/98 0:00 5/14/98 0:00 5115/98 0:00 5/16/98 0:00 5/17198 0:00 

Appendix 4.6 
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n 
Stormwater Sampling in San Diego Creek@ Campus Drive 

g 15 -&: 
Cl 
ai 
:c 
(I) 
ti) 

J 10 

9/25/97 0:00 

g 15 
1: 
Cl 
Gi :c 
(I) 
Cl 

~ 10 

Composite Sampling Periods - Storm of 9/25 to 9/26/98 

First Flush Sample 

a= 899 cts 

9/26/97 0:00 9/27/97 0:00 9/28/97 0:00 9/29/97 0:00 9/30/97 0:00 

Composite Sampling Periods -Storm of 11/10 to 11/14/97 

First Flush Sample 

Q = 1690 cfs 

5 +. --------,--------,----------,----------,-----------l 
11110/97 0:00 11/11/97 0:00 11/12/97 0:00 11 /13/97 0:00 11/14/97 0:00 11/15/97 0:00 

Composite Sampling Periods - Storm of 11/26 to 11/27/97 
20 ..--------------------------------------, 

g 15 
1: 
Cl 
ai 
:c 
(I) 
ti) 

~ 10 

First Flush Sample 

Q =2110 cfs 

5+----------,c----------,--------,---------,---------; 
11/26/97 0:00 11/27/97 0:00 11/28/97 0:00 11/29/97 0:00 11130/97 0:00 12/1/97 0:00 

Appendix 4.6 
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Stormwater Sampling in San Diego Creek@ Campus Drive 

Composite Sampling Periods - Storm of 11/8 to 11/9/98 
16 

14 
First Flush Sample 

~ 
12 

1: 10 
Ol 
ci 8 ::c 
G, 
C) 6 C'II 
::, 

(!) 
4 

2 

0 ' 
11/8/98 0:00 11/9/98 0:00 11/10/98 0:00 11/11/98 0:00 11 /12/98 0:00 11/13/98 0:00 

Composite Sampling Periods - Storm of 11/28 to 12/3/99 
16 

14 = 2190 cfs 
First Flush Sample 

g 12 

:c: 10 
Cl 
ai 8 ::c 
G, 
Ol 6 C'II 
::, 

(!) 
4 

2 

0. 
11/28/98 0:00 11 /29/98 0:00 11/30/98 0:00 12/1/98 0:00 12/2/98 0:00 12/3/98 0:00 

Composite Sampling Periods - Storm of 1/25 to 1/26/99 
16 

14 

~ 
12 

:c 10 
Cl 
ai 8 ::c 
G, 
Cl 6 C'II 
::, 
(!) 

4 

2 

o. 
1 /25/99 0:00 1/26/99 0:00 1/27/99 0:00 1 /28/99 0:00 1/29/99 0:00 1/30/99 0:00 

) 
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Stormwater Sampling in San Diego ~reek @ Campus Drive 

• 16 
Composite Smapling Periods - Storm of 2/4 to 2/5/99 

14 

12 g - 10 .c 
Cl 
ai 8 :c 
Q) 

Cl 6 Ill 

-~~ First Flush Sample ~I , ..... 
Q = 167 cfs 

i-----l/ ---------------....l---1 
::I 

(!) 
4 

2 

0 
2/4/99 0:00 2/5/99 0:00 2/6/99 0:00 2fl/990:00 2/8/99 0:00 2/9/99 0:00 

Composite Sampling Periods - Storm of 2/9 to 2/10/99 
16 

14 First Flush Sample 

E' 
12 

1: 10 a= 1s1 cts 
Cl 
ai 8 :c 
Q) 
C) 6 <II 
::I 
(!) 

4 

2 

0 
2/9/99 0:00 2/10/99 0:00 2/11/99 0:00 2/12/99 0:00 2/13/99 0:00 2/14/99 0:00 

Composite Sampling Periods - Storm of 3/11/99 to 1/12/99 
16 

14 
First Flush Sample 

g 12 

1: 10 
Cl 
ai 8 :c 

a= sa cts 

(I) 

Cl 6 Ill 
::I 
(!) 

4 

2 

0 . 
3/11/99 0:00 3/12/99 0:00 3/13/99 0:00 3/14/99 0:00 3/15/99 0:00 3/16/99 0:00 

• 
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Stormwater Sampling in San Diego Creek @ Campus Drive 

Composite Sampling Periods - Storm of 3/15/99 to 3/16/99 
16 

14 First Flush Sample 

12 g 
:c 10 
C) 

Q "'419 cfs 
·a 8 ::c: 
CD 
C) 6 !'Cl 
:i 

(!) 
4 

2 

0. 
3/15/99 0:00 3/16/99 0:00 3/17/99 0:00 3/18/99 0:00 3/19/99 0:00 3/20/99 0:00 

Composite Sampling Periods - Storm of 3/25 to 3/26/99 
16 

14 ---- . -
First Flush Sample 

. 

~ 

12 

:c 10 
C) 

ai 8 ::c: 
CD 
Cl 6 "' 

.--- -Q=1860cfs 

~ 
::, 

(!) 
4 

2 

0 
3/25/99 0:00 3/26/99 0:00 3/27199 0:00 3/28/99 0:00 3/29/99 0:00 3/30/99 0:00 

Appendix 4.6 
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0 

Storm Sampling of San Diego Creek@ Harvard Ave. 

Composite Sampling Period - Storm of 1/19 to 1/23/96 
10 ..----------=-------=---;:;;.....-------------------~ 

g 

9 

8 

:c 7 
C) 

m 
=; 6 
Cl 
ra 
Cl 5 

4 

a= 576 cfs 

3 +, ---------------------------"'-------~ 
1/19 0:00 1/20 0:00 1121 0:00 1/22 0:00 1/23 0:00 1/24 0:00 

Composite Sampling Periods - Storm of 1/31 to 2/3/96 
10 

9 

g 8 

::: 7 C) 
·a; 
J: 
G) 6 
Cl 

~Q=842ds 

ra 
Cl 

5 

4 

3 +. -------+----------------+----------------; 
1/31 0:00 .2/1 0:00 2/2 0:00 213 0:00 2/4 0:00 215 0:00 

Composite Sampling Periods • Storm of 2/20 to 2/22/96 
10 .------------------------------------, 

9 

8 E" 
l: 7 
Cl 
m 
=; 6 
Cl 
ta 
C) 

4 

Q = 1400 cfs 

3 +. -----------------------------------; 
2/20 0:00 2/21 0:00 2122 0:00 2/23 0:00 2/24 0:00 2125 0:00 

Appendix 4.6 
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g 

9 

8 

1: 7 
Cl 
-a; 
! 6 
Cl 
Ill 

c;, 5 

4 

Storm Sampling in San Diego Creek @ Harvard Avenue 

Composite Sampling Periods - Storm of 3/4 to 3/5/96 

First Flush Sample 

Q= 536 cfs 

3 +, -------i---------------------------------! 
3/4 0:00 3/5 0:00 3/6 0:00 317 0:00 3/8 0:00 3/9 0:00 
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• 
g 
.... 
.s:::. 
Cl 
jjj 
:r 
(I) 
Cl 
1G 
C) 

g 
.... 
.s:::. 
Cl 
jjj 
:r 
(I) 
Cl 
1G 
C) 

g 
.... 
.s:::. 
Cl 
jjj 
:r 
(I) 

Cl 
ftl 
C) 

• 

Storm Sampling - San Diego Creek@ Harvard 

Composite Sampling Periods - Storm of 10/30 to 10/31/96 

6 

5 First Flush Sample 

4 

a= 822 cfs 
3 

2 

10/30/96 0:00 10/31/96 0:00 11/1/96 0:00 11/2/96 0:00 11 /3/96 0:00 11/4/96 0:00 

Composite Sampling Periods - Storm of 11/21 to 11/22/96 

6 

5 
a= 1700 cfs 

4 

3 

2 

11/21/96 0:00 11/22/96 0:00 11/23/96 0:00 11/24/96 0:00 11 /25/96 0:00 11/26/96 0:00 

Composite Sampling Periods - Storm of 12/9 to 12/12/96 
6 

First Flush Sample 

5 

4 

3 

2 

0 +. -------+--------i----------;-------+--------i 
12/9/96 0:00 12/10/96 0:00 12/11/96 0:00 12/12/96 0:00 

Streamgage u/s @ Culver Drive 
Appendix 4.6 

12/13/96 0:00 12/14/96 0:00 
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g 
E 
C) 
.iii 
::i:: 
Cl) 

CJ 
Cl! 

(!) 

Storm Sampling - San Diego Creek@ Harvard 

Composite Sampling Periods - Storm of 1/23 to 1/26/97 
6 

First Flush Sample 
5 

4 

0 =832 cfs 

3 

2 

0 +-. --------;----------';--------;-------+--------! 
1/22197 0:00 1/23/97 0:00 1/24/97 0:00 1/25/97 0:00 

Streamgage u/s @ Culver Drive 
Appendix 4.6 

1 /26/97 0:00 1/27/97 0:00 
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• 

• 

10 

g 8 
:i: 
ti) 

m s 
:I: 
a, 
CD .,, 

C> 4 

2 

Stormwater Sampling in San Diego Creek @ Harvard Ave . 

Composite Sampling Periods - Storm of 11/10 to 11/14/97 

First Flush Sample 

Q = 354 cfs 

0 ~. !!!!!!!!!~---=~====::::!!!:===~=====~~~-----,---=~=====1 
11/10/97 0:00 

12 

10 

£ 8 
:c 
ti) 

'ii 6 
:I: 
4l 
ti) 
(Q 4 C> 

2 

0 . 
11/26/97 0:00 

12 

10 

g 8 
:c 
tD 
m 6 
:I: 
a, 
CD 
(Q 4 (!) 

2 

0 
1/3/98 0:00 

11/11/97 0:00 11 /12/97 0:00 11 /13/97 0:00 11/14/97 0:00 

Composite Sampling Periods - Storm of 11/26 to 11/27/97 

First Flush Sample 

11/27/97 0:00 11/28/97 0:00 11/29/97 0:00 11/30/97 0:00 

Composite Sampling Periods - Storm of 1/4/98 

~ 

/ Q•92of, 

1/4/98 0:00 1/5/98 0:00 1/6/98 0:00 

Streamgage located upstream at Culver Drive 
Appendix 4.6 

117198 0:00 

11 /15/97 0:00 

12/1 /97 0:00 

1/8/98 0:00 
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g .. 
.r:. 
t» 
<ii 
:i::: 
(II 
Cl 
Ill 

C!) 

g 
.... 
.r:. 
Cl 
c5 
:i::: 
G) 
Cl 
Ill 
C!) 

g 
.... 
.r:. 
Cl ·; 
::c 
(II 
Cl 
Ill 

C!) 

Stormwater Sampling in San Diego Creek@ Harvard Ave. 

12 

10 

8 

6 

4 

2 

0 
1/9/98 0:00 

12 

10 

8 

6 

4 

2 

0 
2/14/98 0:00 

12 

10 

8 

6 

4 

2 

0 . 
2/19/98 0:00 

Composite Sampling Periods - Storm of 1/9 to 1/10/98 

First Flush Sample 

a= 1oso cts 

1/10/98 0:00 1/11/98 0:00 1/12/98 0:00 1/13/98 0:00 

Composite Sampling Periods - Storm of 2/14 to 2/17/98 

First Flush S.ampfe 

a= 3200 cfs 

2/15/98 0:00 2/16/98 0:00 2/17/98 0:00 2/18/98 0:00 

Composite Sampling Periods - Storm of 2/19 to 2/24/98 

First Flush Sample 

Q = 2290 cfs 

2/20/98 0:00 2/21/98 0:00 2/22/98 0:00 

Streamgage located upstream at Culver Drive 
Appendix 4.6 

2/23/98 0:00 

• 

1/14/98 0:00 

2/19/98 0:00 

2/24/98 0:00 

• 
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• 

• 

Stormwater Sampling in San Diego Creek@ Harvard Ave . 

Composite Sampling Periods - Storm of 3/25 to 3/28/98 
12 ...---------------------------------------------------------------------------------------------------------------------------~ 

10 

§: 8 
l: 
Cl 

~ 6 
ll) 
Cl 

~ 4 

2 

First Flush Sample? 
No increase in flow 

0 -!-, ---------------------------------------------------------------------------------------------------,.--------------------; 

3/25/98 0:00 3/26/98 0:00 3/27/98 0:00 3/28/98 0:00 

Streamgage located upstream at Culver Drive 
Appendix 4.6 

3/29/98 0:00 3/30/98 0:00 
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Stormwater Sampling in San Diego Creek@ Harvard Ave. 

Composite Sampling Periods - Storm of 2/4 to 2/5/99 • 3 

2.5 

~ 2 
:c 
ti) 

ai 1.5 ::c 
C!I 
CD 
la 
(!) 

0.5 

0 
2/4/99 0:00 2/5/99 0:00 2/6/99 0:00 2Fl/99 0:00 2/8/99 0:00 2/9/99 0:00 

Composite Sampling Periods - Storm of 3/11 to 3/12/99 
3 

2.5 
First Flush Sample 

g 2 
:c 
C) 

ai 1.5 ::c 
(I) 
C) 

Q = 68 cfs 
la 

(!) 

0.5 

0 . 
3/11/99 0:00 3/12/99 0:00 3/13/99 0:00 3/14/99 0:00 3/15/99 0:00 3/16/99 0:00 

• 
Appendix 4.6 
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Stor,m Sampling@ Costa Mesa Channel 

• 3.0 
Composite Sampling Periods - Storms of 1/31 to 2/4/96 

2.5 
First Flush Sample 

g 2.0 

1: 1.5 CD 
a= 2s cts 

qi 
X 

1.0 Cll 
CD 
C'G 
(!) 0.5 

0.0 

-0.5 , 
1/31 0:00 211 0:00 2/2 0:00 2/3 0:00 2/4 0:00 2/5 0:00 

Composite Sampling Periods - Storm of 2120 to 2121/96 
3.0 

First Flush Sample 

2.5 
;+-+ 

g 2.0 
Q = 37 cfs .. 

"E> 1.5 
ai 
X 

1.0 Ill 
Cl 

/ 
C'G 

C!) 0.5 

0.0 

-0.5 . 
2/19 0:00 2/20 0:00 2/21 0:00 2/22 0:00 2/23 0:00 2/24 0:00 

• 
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Storm Sampling @ Costa Mesa Channel 

Composite Sampling Periods - Storm of 11/21 to 11/22/96 • :I First Flush Sample 

Q = 32 cfs 
5. ... 
..r: 
Cl 

"ai 2 
:I: 
CII 
Cl 
(!I 

CJ 

0 ~-~=-===--~~----------l---=~~~~~~~~----"' 
11121/96 0:00 11/22/96 0:00 11/23/96 0:00 

Composite Sampling Periods - Storm of 12/9 to 12/12/96 
4 

First Flush Sample 

3 Q = 33 cfs 
5. 
:E 
Cl 
ai 2 
:I: 
CII 
Cl 
(!I 

CJ 
) 

0J.---L-~~----L1-----~~!!!!!!!!!!!!!1!!1!i!~----.:....---4 
12/9/96 0:00 12/10/96 0:00 12/11/96 0:00 12/12/96 0:00 12/13/96 0:00 12/14/96 0:00 

Composite Sampling Periods - Storm of 1/1 to 1/2/97 
4 

3 
g 
:E 
O> First Flush Sample 
"ai 2 
:I: 
CII 
Cl 
(!I 

/ Q=93cts 

CJ 

0 ~. _______ .;...~~--+--=:.......::~~!l.l!------.,_--~~IIM,,-,;,,_ __ --! 

1/1/97 0:00 1/2/97 0:00 1/3/97 0:00 1/4/97 0:00 

• 
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• 

• 

= -.s::. 
C) 

a; 
:c 
QI 
C) 
I'll 
C) 

Storm Sampling @ Costa Mesa Channel 

Composite Sampling Periods - Storm of 1/21 to 1/23/97 
4-r--------------------------------~ 

First Flush Sample 

3 

0=29 ds 

2 

1 -

0 ~-_____ ..,_~~~~--~--==~-------------...... -'----! 
1/21197 0:00 1122/97 0:00 1/23/97 0:00 1/24/97 0:00 1/25/97 0:00 1/26/97 0:00 

Appendix 4.6 
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Stormwater Sampling in Costa Mesa Channel 

Composite Sampling Periods - Storm of 9/25/97 • 7 

6 

g 5 
First Flush Sample ... 

.:::. 4 Cl) 

ai 
:c 

3 G) 
Cl Q=92cfs 
Ill 

(!) 2 

9/25/97 0:00 9/26/97 0:00 9/27/97 0:00 9/28/97 0:00 

Composite Sampling Periods - Storm of 11/10 to 11/14/97 
7 

6 

g 5 

:c 4 Cl 
ai First Flush Sample :c 

3 (I) Q= 398 cfs Cl ) Ill 
(!) 2 

/ 

0 -1-. -....e!::~-C..~..t!!!!!!ll!o--.... -----------...._.......:._....::!!!!!~---...... ------i 
11/10/97 0:00 11 /11/97 0:00 11/12/97 0:00 11/13/97 0:00 11114/97 0:00 11/15/97 0:00 

Composite Sampling Periods - Storm of 12/5 to 12/7/97 
7 

6 Q = 1663 cfs 

g 5 

:c 4 Cl 
ai 
:c 

3 (I) 
C) 
Ill 

(!) 2 Q = 90 cfs 

0 .l-, ----....L..-.£:!!. ___ ..::___:!!~~--~~-..~-------------i'-l 
12/5/97 0:00 12/6/97 0:00 12fl/97 0:00 12/8/97 0:00 1219/97 0:00 12/10/97 0:00 

• 
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Stormwater Sampling 1in Costa Mesa Channel 

0 7 
Composite Sampling Periods - Storm of 2/6 to 2/9/98 

6 

g 5 
Q =1464 cfs 

:c 4 Cl 
A) 
r 

3 Cl) First Flush 
Cl 
Ill 

C> 2 

0 .!,,, __ ,1__~~~~~1.!.......!L--,-:::~~-.li.....l~~~------------1 
2/6/98 0:00 2/7/98 0:00 2/8/98 0:00 2/9/98 0:00 2/10/98 0:00 2/11/98 0:00 

Composite Sampling Periods - Storm of 2/14 to 2/17/98 
7 

6 

g 5 .. 
.J::. 4 Cl 
A) First Flush Sample 
r 

3 Cl) 

Q =260 cfs Cl 
Ill 
C> 2 

O .!,,, _ __.t.._ _ ___:~~-~-----------___:~::_~!!!11911----..1.-1!!!!!,,,,--11111 
2/14/98 0:00 2/15/98 0:00 2/16/98 0:00 2/17/98 0:00 2/18/98 0:00 2/19/98 0:00 

Composite Sampling Periods - Storm of 3/25 to 2/28/98 
7 

6 
First Flush Sample 

g 5 

:c 4 m 
A) 
r 

3 Cl) 

Q:171cfs 

m 
Ill 

C> 2 

3/25/98 0:00 3/26/98 0:00 3/27/98 0:00 3/28/98 0:00 3/29/98 0:00 3/30/98 0:00 

• 
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3 

g 2 ... 
"Si 
~ 
::c 
C, 
Cl 

~ 1 

0 
~ 

9/4 0:00 

~ 

~ 

.. 

Stormwater Sampling in Costa Mesa Channel 

Composite Sampling Periods~ Storm of 9/4 to 9/5/98 

-- . -

First Flush 

'-"" Q = 2.2 cfs 

·- _ ... 
~ -

9/5 0:00 9/6 0:00 9f7 0:00 9/8 0:00 9/9 0:00 

Composite Sam piing Periods - Storm of 11 /11 to 11 /12/99 
3.....-----------------------------------, 

First Flush 

g 2 Q = 108.7 cfs -.s::. 
Cl 
·;s 
::c 
Cl> 
Cl 
111 
C) 

0 ~. ~~~~~~'..._~~--~-----..-~~--~~~~i.....e-~ 
11n o:oo 11/8 0:00 11/9 0:00 11/10 0:00 11/11 0:00 11/120:00 

Composite Sampling Periods - Storm of 11/28 to 12/2/98 
3.,-------------------------------------. 

g 2 

~ First Flush 
Cl 
'cii 
::c 
C, 
m 
cc 

C) 

o ~L.:::::::!!~wL~~~A.-+----~-~---~!!!!!l!!::!!~~'....._-~~.I,,.,,!!!:!!!:!!!!!!!!!~-; 
11128 0:00 11/29 0:00 11/30 0:00 12/1 0:00 12/2 0:00 12/3 0:00 

Appendix 4.6 
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• 

• 

Stormwater Sampling in Costa Mesa Channel 

Composite Sampling Periods - Storm of 1/25 to 1/27/99 
3.,.....---------------------------------------, 

First Flush 

...... ----+--Q = 95 cfs 

1/25/99 0:00 1/26/99 0:00 1/27/99 0:00 1128/99 0:00 1/29/99 0:00 1/30199 0:00 

Composite Sampling Periods - Storm of 2/4 to 2/5/98 
3....------------------------------------, 

First Flush 
£ 2 

E 
Cl 
·;; 
:::c: 
G) 
CD 

"' <.!) 
Q = 14 cfs 

0 4". ~==~L-~~--..IL..~-~~~~-~-~....a~-~~~~~~-.....1.!~ 
2/4/99 0:00 2/5/99 0:00 2/6/99 0:00 2fl/99 0:00 2/8/99 0:00 2/9/99 0:00 

Composite Sampling Periods - Storm of 2/9/99 

3..-------------------------------------, 

First Flush 

2 

Q=38cfs 

0 ~~=!!!!!!!!::..:.........:!!~-~--0!.i~~l!!!!loll!~~--~~~--~::!911!~~--.....i 
2/9/99 0:00 2/10/99 0:00 2/11/99 0:00 2/12/99 0:00 2/13/99 0:00 2/14/99 0:00 

Appendix 4.6 
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Stormwater Sampling in Costa Mesa Channel 

Composite Sampling Periods. Storm of 3/11 to 3/15/99 
3..------------------------------------, 

g 2 

l: 
Cl 
Qi 
:x: 
CD 
Cl 
ca 

" 
Q = 24 cfs 

o .I:. =~~!!:::~=:~~=~~~~~=======~~~w._~~~ 
3/11/99 0:00 3/12/99 0:00 3/13/99 0:00 3/14/99 0:00 3/15/99 0:00 3/16/99 0:00 

Composite Sampling Periods · Storm of 3/25/99 
3-.-----------------------------------, 

o~~M!l_ _ ___.:~~~~~==~~~~==~=~==~~~~~~~~ 

3/25/99 0:00 3/26/99 0:00 3/27/99 0:00 3/28/99 0:00 3/29/99 0:00 3/30/99 0:00 

Appendix 4.6 
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0 

g ... 
.c 
Cl 
m 
:I: 
Cl> 
Cl 
I!! 
t!) 

g 
1: 
Cl 
m 
:I: 
QJ 
Cl 
ca 
t!) 

• 

Stormwater Sampling in Peters Canyon Wash 

Composite Sampling Periods - Storm of 11/8 to 11/10/94 
10 -,---------------------------------------~-----------------------, 

9 

8 

7 
Q= 28c 

3 +-, -------------.------------...--------....,.....,.----------,-------

11/8/94 0:00 11/9/94 0:00 11/10/94 0:00 1 1/11 /94 0:00 11 /12/94 0:00 11/13/94 0:00 

Composite Sampling Periods - Storm of 3/2 to 3/6/94 
10 

9 

8 

7 

6 

5 

4 

3 
3/2/95 0:00 3/3/95 0:00 3/4/95 0:00 3/5/95 0:00 3/6/95 0:00 3nf95 0:00 3/8/95 0:00 

Composite Sampling Periods - Storm of 3/21 to J/23/94 
10 

9 

8 a= 672 cfs 

7 

6 

5 

4 

3 
3/21/95 0:00 3/22/95 0:00 3/23/95 0:00 3/24/95 0:00 3/25/95 0:00 3/26/95 0:00 

Appendix 4.6 

0017881



Storm Sampling @ Peters Canyon Wash 

Composite Sampling Periods - Storm of 12/12 to 12/15/95 
10 

9 

8 
First Flush Sample 

g 

~ .... 
.c 7 Cl 
gj 
:I: 

6 Q = 234 cfs 
(!) 

Cl 
c,) 

C> 5 

4-+-------' 

3 +, ----------------+---------------------
12/12 0:00 12/13 0:00 12/14 0:00 12/15 0:00 12/16 0:00 12/17 0:00 

Composite Sampling Periods - Storm of 1/19 to 1/23/96 
10 

9 
First Flush Sample 

g 8 

:c 7 OJ 
-a; 
:I: 

6 Cl) 
Cl 
Ill 

C> 5 

Q:: 124 cfs 

) 

4 

3 

1/19 0:00 1/20 0:00 1/21 0:00 1/22 0:00 1/23 0:00 

Composite Sampling Periods - Storm of 1/31 to 2/4/96 
10 

9 

g 8 
First Flush Sample 

:c 7 Cl 
G) 
:I: 

6 Ill 
C) 
c,) 

(!) 5 

4 

3, 

1/31 0:00 2/1 0:00 212 0:00 2/3 0:00 2/4 0:00 2/5 0:00 

• 
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• 

• 

Storm Sampling@ Peters Canyon Wash 

Composite Sampling Periods - Storm of 2/19 to 2/22/96 
10,--------------------------------------------------------------, 

9 

g 8 

.: 7 
Cl 
~ 

; 6 
Cl 
ra 
C, 5 

4~------

First Flush Sample 

3 +. ------------+-------------,'-------------+------------+--------------! 
2/19 0;00 2/20 0:00 2/21 0:00 2/22 0:00 2/23 0:00 2/24 0:00 

Appendix 4.6 
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Storm Sampling @ Peters Canyon Channel 

Composite Sampling Periods - Storm of 10/30 to 10/31/96 • 10 

9 .. .. 
g 8 •-----+--- First Flush Sample 

:c 7 Cl 
ai :c 6 Cll 

a =1230 cfs 

Cl 
RI 
(!) 5 

4 

3 
10/30/96 0:00 10/31/96 0:00 11/1/96 0:00 11/2/96 0:00 11/3/96 0:00 11/4/96 0:00 

Composite Sampling Periods - Storm of 11/21 to 11/22/96 
10 

9 

g 8 a= 2940 cts 

:c 7 Cl 
ai :c 

6 Cll 
Cl 
(II 

(!) 5 
) 

4 
First Flush Sample 

3 
11/21/96 0:00 11/22/96 0:00 11/23/96 0:00 11 /24/96 0:00 11/25/96 0:00 11/26/96 0:00 

Composite Sampling Periods - Storm of 12/9 to 12/12196 
10 

9 

g 8 irst Flush Sample ~-----+--- Q = 1860 cfs ... 
.r:. 7 Cl 
ai :c 

6 Cll 
Cl 
RI 

(!) 5 

4 

3 

12/9/96 0:00 12/10/96 0:00 12111/96 0:00 12/12/96 0:00 12/13/96 0:00 12/14/96 0:00 

• 
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Storm Sampling @ Peters Canyon Channel 

• 10 

Composite Sampling Periods - Storm of 10/30 to 10/31/96 

9 

g 8 First Flush Sample 

:E 7 Cl 
iii 
::c: 

6 (!J 

a =1230 cts 

Cl 
Cl! 

(!) 5 

4 -

3 ' 
10/30/96 0:00 10/31/96 0:00 11/1/96 0:00 11/2/96 0:00 11/3/96 0:00 11/4/96 0:00 

Composite Sampling Periods - Storm of 11/21 to 11/22/96 
10 

9 

g 8 a= 2940 cts 
:E 7 Cl 
al 
::c: 

6 (!J 
Cl 
Cl! 
(!) 5 

4 

3 
11/21/96 0:00 11 /22/96 0:00 11/23/96 0:00 11/24/96 0:00 11/25/96 0:00 11/26/96 0:00 

Composite Sampling Periods -Storm of 12/9 to 12/12196 
10 

9 

g 8 irst Flush Sample a"' 1s50 cts -.J:. 7 Cl 
qi 
::c: 

6 a, 
Cl 
Cl! 

(!) 5 

4 

3. 
12/9/96 0:00 12/10/96 0:00 12/11/96 0:00 12/12/96 0:00 12/13/96 0:00 12/14/96 0:00 

• 
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Stormwater Sampl.ing .in Peters Canyon Wash @ Barranca Parkway 

15 
g 
:c 
Cl 
ii 10 ::c 
Cll 
Cl 
l'tl 
C) 

5 

Composite Sampling Periods - Storm _of 11/10 to 11/13/97 

First Flush Sample 

Q = 1960 cfs 

0-----------------r-------.....--------~-------; 
11/10/97 0:00 

15 
g 
~ 
CD 

ii 10 ::c: 
a, 
Cl 
Ill 

C) 

5 

11/11/97 0:00 11/12/97 0:00 11/13/97 0:00 11/14/97 0:00 11/15/97 0:00 

Composite Sampling Periods -Storm of 11/26 to 11/27/97 

First Flush Sample 

0+--------,--------,---------.-------...--------1 
11/26/97 0:00 11/27/97 0:00 11/28/97 0:00 11129/97 0:00 11/30/97 0:00 

g 
.... 
.c 
Cl 

15 

ii 10 ::c: 
a, 
Cl 
Ill 
C) 

5 

Composite Sampling Periods - Storm of 1216 to 12/7/97 

a= 8340 cts 

rrT--r----t----~---- First Flush Sample 

12/1 /97 0:00 

0 -!-. -----------------------------r-------1 
12/6/97 0:00 12/7 /97 0:00 12/8/97 0:00 12/9/97 0:00 12/10/97 0:00 12/11/97 0:00 

Appendix 4.6 
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Stormwater Sampling in Peters Canyon Wash @ Barranca Parkway 

• 20 
Composite Samplling Periods - Storm of 12/18/97 

15 -g -
r 

- First Flush Sample 
.s::. 
Cl r---a; 10 
J: 
(I) 
Cl 
(!I 

(!) 

5 

Q = 1100 cfs 

\ 

0 
12/18/97 0:00 12/19/97 0:00 12/20/97 0:00 12/21/97 0:00 12/22/97 0:00 12/23/97 0:00 

Composite Sampling Periods - Storm of 1/9 to 1/10/98 
20 

First Flush Sample 

15 
g 
:c 
Cl -~ 10 

1 
J: 
(I) 

Cl 
) I'll 

(!) 

5 

0 . 
119/98 0:00 1/10/98 0:00 1 /11 /98 0:00 1/12/98 0:00 1/13/98 0:00 1/14/98 0:00 

Composite Sampling Periods - Storm of 2/14 to 2/17/98 
20 

First Flush Sample 

15 
i' Q = 3920 cfs 
:c 
Cl 
ai 10 
J: 
Cl> 
Cl 
I'll 

C) 

5 

0. 
2/14198 0:00 2/15/98 0:00 2/16/98 0:00 2/17/98 0:00 2/18/98 0:00 2/19/98 0:00 

• 
Appendix 4.6 

0017887



Stormwater Sampling in Peters Canyon Wash @ Barranca Parkway 

Composite Sampling Periods - Storm of 3/24 to 3/28/98 • 20 
First Flush Sample 

15 
g 
1: 
a, Q = 3490 cfs 
aj 10 
:i:: 
G> 
Cl 
(II 

C> 
5 

0 
3/25/98 0:00 3/26/98 0:00 3/27/98 0:00 3/28/98 0:00 3/29/98 0:00 3/30/98 0:00 

) 

• 
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(\\ 
_j 

-:E. -.c: 
C> 

"iii 
:I: 
a, 
C> 
<II 
C, 

g 
:c 
Cl 
"iii 
J: 
a, 
C> 
<II 

C) 

g -.c 
Cl 
Qi 
:r: 
G) 
Cl 
~ c., 

• 

Stormwater Sampling in Peters Canyon Wash @ Barranca Parkway 

9 

8 

7 

6 

5 

4 

3 

2 

o. 
219/99 0:00 

9 

8 

7 .. 
6 

5 

4 
~ 

3 

2 

0 
3/11/99 0:00 

9 

8 

7 

6 

5 

4 

3 

2 

0 . 
3/15/99 0:00 

Composite Sampling Periods - Storm of 2/9 to 2/10/99 

2/10/99 0:00 

First Flush Sample 

Q = 65 cfs 

2111/99 0:00 2/12199 0:00 2113/99 0:00 

Composite Sampling Periods - Storm of 3/11 to 3/12/99 

~ ~ 

First Flush Sample 
Q = 172 cfs 

3/12/99 0:00 3/13/99 0:00 3/14/99 0:00 3/15/99 0:00 

Composite Sampling Periods - Storm of 3/15 to 3/16/99 

First Flush Sample 

3/16/99 0:00 3/17/99 0:00 3/18/99 0:00 3/19/99 0:00 

Appendix 4.6 

2114/99 0:00 

r'--

3/16/99 0:00 

3/20/99 0:00 
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g 
:: 
C'I 
m 
:I: 

CP 
Cl 
I'll 

C) 

Stormwater Sampling in Peters Canyon Wash @ Barranca Parkway 

Composite Sampling Periods - Storm 11/8 to 11/9/99 
9,------------------------------------, 
8 

7 

6 

5 

4 

3 

2 

•--------+-- First Flush Sample 

a= 1600 cts 

0 +. ---------.--------..---------,--------,---------! 
11/8/98 0:00 11/9/98 0:00 11/10/980:00 11/11/98 0:00 11 /12/98 0:00 11/13/98 0:00 

Composite Sampling Periods - Storm of 11/28 to 12/2/99 

9 

8 

7 

6 

5 

4 

3 

2 

0 . 

11/28/98 0:00 11/29/98 0:00 11/30/98 0:00 12/1/98 0:00 12/2/98 0:00 12/3/98 0:00 

Composite Sampling Periods - Storm of 1/25 to 1/27/99 
9,------------------------------------, 
8 

7 

6 

5 

4 

3 

2 

First Flush Sample 

Q"' 1680 cfs 

0+-------------~--------.---------.---------1 
1/25/99 0:00 1/26/99 0:00 ' 1/27/99 0:00 1/28/99 0:00 1 /29/99 0:00 1/30/99 0:00 
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• 
g 
.1: 
C) 

ai 
X 
G) 
C) 
m 
(!) 

g -.c 
C) 

ai 
X 
G) 
C) 
m 
(.!) 

• 

5 

4 

3 

2 

0 

10/4/94 0:00 

5 

4 

3 

2 

11/10/94 

5 

4 

0 

3/2/95 

Stormwater Sampling in Bolsa Chica Channel 

Composite Sampling Periods - Storm of 10/4 to 10/5/94 

rot,+ 

Q = 13 cfs 

J 
........__ 

----
L.,....---r 

~ 

10/5/94 0:00 10/6/94 0:00 1 017/94 0:00 1 0/8/94 0:00 10/9/94 0:00 

Composite Sampling Periods - Storm of 11/10/94 

Q = 521 cfs 

·11/11/94 11/12/94 11/13/94 11/14/94 11/15/94 

Composite Sampling Periods - Storm of 3/2 to 3/6/95 

, 
- ---,. 

a= 444 cfs J )\ 
l \ 
\I \ 

_J~-~-
-.....__ 

J 

·313195 3/4/95 3/5/95 3/6/95 3f7/95 
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Stormwater Sampling in Bolsa Chica Channel 

Composite Sampling Periods - Storm of 3/10 to 3/12/95 
8....----------------------------------
7 

6 
g 
... 5 
.c 
C) 

al 4 
::c 
Cl) 

gi 3 
(!) 

2 

Q = 1210 cfs 

0 +-. -----...--------,------.,-------.--------,-------; 

3/10/95 3/11/95 3/12/95 3/13/95 3/14/95 3/15/95 3/16/95 

Appendix 4.6 
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• 

• 

Storm Sampling @ Bolsa Chica Channel 

Composite Sampling Period - Storm of 12/12 -12/16/95 
5 

4 

g 
E 3 
.El 
Cl) 

:c 
Cl) 2 C, 
m 

(!) 

0 +. ---------+---------+--------+---------+--------! 
12/12 0:00 12/13 0:00 12/14 0:00 12/15 0:00 12/16 0:00 12/17 0:00 

Composite Sampling Periods - Storm of 1/19 to 1/23/96 
5 

4 Q"' 129 cfs 

g 
E 3 
C, 

ai 
:c 
G) 2 C, 
I'll 

(!) 

1 

0 ' 
1/19 0:00 1/20 0:00 1/21 0:00 1/22 0:00 1/23 0:00 1/24 0:00 

. Composite Sampling Periods - Storm of 1/31 to 2/4/96 
5-.---------------------------------------: 

First Flush Sample 

4 

g Q = 260 cfs 
E 3 
C, 

ai 
J: 

~ 2 
I'll 
C!l 

o~-------+---------+---------+--------+--------1 
1/31 0:00 2/1 0:00 2/2 0:00 2/3 0:00 2/4 0:00 2/5 0:00 
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Storm Sampling @ Bolsa Chica Channel 

Composite Sampling Periods - Storm of 3/4 to 3/6/96 
s~--------------------------------~ • 
4 Fle.t F\s .. a_m:p:le::::::::;::::~-Q-=_

2
_

9

_

1 

_cfs-------------

0 +-, -------+----------------------------------; 
3/4 0:00 3/5 0:00 3/6 0:00 3/7 0:00 3/8 0:00 3/9 0:00 

• 
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Storm Sampling @ Bolsa Chica Channel 

• 6 

Composite Sampling Periods - Storm of 10/30 to 10/31/96 

5 

g 4 

:E 
CJ 
ai 3 :::c 

Q=416cfs 

(!J 

Cl 
m 2 C, 

0 +. ----------------------------1----------l 
10/30/96 0:00 10/31196 0:00 11 /1/96 0:00 1112/96 0:00 11/3/96 0:00 11/4/96 0:00 

Composite Sampling Periods - Storm of 11/21 to 11/22/96 
6 

5 
~----1--- a= 494 cts 

::. 4 ... 
.c 
Cl 
ai 3 :::c 
CD 
Cl 

First Flush Sample 
m 2 C, 

o +-. -------+--------;------------------------, 
11/21/96 0:00 11/22/96 0:00 11/23/96 0:00 11/24/96 0:00 11/25/96 0:00 11/26/96 0:00 

Composite Sampling Periods - Storm of 12/9 to 12/13/96 
6 

First Flush Sample 

5 

Q = 456 cfs 

::. 4 ... 
.c 
CJ 
ai 3 :::c 
CD 
CJ 
m 2 (!) 

0 +. -------+-------+-------+-------+---------; 
12/9/96 0:00 12/10/96 0:00 12/11/96 0:00 12/12/96 0:00 12/13/96 0:00 12/14/96 0:00 

• 
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Storm Sampling @ Bolsa Chica Channel 

Composite Sampling Periods - Storm of 12/27 to 12/28/96 • 6 

First Flush Sample 
5 

g 4 
1: 
Cl Q = 155.cfs a> 3 ::c 
G) 
Cl 
Ill 2 C) 

0 ...... -------------.--------+--------------
12/27/96 0:00 12/28/96 0:00 12/29/96 0:00 12/30/96 0:00 12/31/96 0:00 1/1/97 0:00 

• 
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Stormwater Sampling in Bolsa Chica Channel 

• 6 
Composite Sampling Periods - Storm of 5112 to 5/13198 

First Flush Sample 

5 

g: 4 Q = 435 cfs -.c 
D) 

cij 
::i::: 

3 

(I) 
0) 
<II 2 C, 

0 +, ---------------,.----------------,.------

5/12/98 0:00 5/13/98 0:00 5/14/98 0:00 5/15/98 0:00 5/16/98 0:00 5/17/98 0:00 

• 
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Stormwater Sampling in Balsa Chica Channel 

Composite Sampling Periods - Storm of 11/8 to 11/9/98 • 8 
First Rush Sample 

Q = 1330 cfs 

g 6 
:E 
Cl 
ai 
::c 
CD 

4 
Cl 
la 

C) 

2 

0. 
11/8/98 0:00 11/9/98 0:00 11/10/98 0:00 11/11/98 0:00 11/12/98 0:00 11/13198 0:00 

Composite Sampling Periods - Storm of 1/25 to 1/26/99 

6 

5 
First Flush Sample 

g 4 
.c 
Cl a= 133 cfs 
Cl) 3 ::c 
CD 
ti) 
,,s 2 C) 

0 -'--, --------------,-------....--------,---------; 
1/25/99 0:00 1/26/99 0:00 1/27/99 0:00 1/28/99 0:00 1/29199 0:00 1/30/99 0:00 

Composite Sampling Periods - Storm of 3/11/ to 3/12/99 
6 

5 

g 4 .. 
First Flush Sample .c 

Cl 
G) 3 ::c 

CD 
Cl 
la 2 a= 26 cfs C) 

0-1-------....--------,---------r-------.----------; 
3/11/99 0:00 3/12/99 0:00 3/13/99 0:00 3/14/99 0:00 3/15/99 0:00 3/16/99 0:00 

• 
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Stormwater Sampling in .Bolsa Chica Channel 

• Composite Sampling Periods - Storm of 3/15 to 3/16/99 
6 

5 

g 4 

~ 
C) 

"a; 3 :z:: Q = 422 cfs 
Cl) 
C) 
m 2 Cl 

0 +. -------,---------,--------r--------.------------1 
3/15/99 0:00 3/16/99 0:00 3/17/99 0:00 3/18/99 0:00 3/19/99 0:00 3/20/99 0:00 

Composite Sampling Periods - Storm 3/25 to 3/26/99 

6 

5 First Flush Sample 

g 
4 .. 

.c: 
C) 

0 3 ::c Q = 185 cfs 
Cl) 
C) 
m 2 ::i 

(!) 

0. 
3/25/99 0:00 3/26/99 0:00 3/27/99 0:00 3/28/99 0:00 3/29/99 0:00 3/30/99 0:00 

• 
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g -.c 
C) 
a; 
:c 
Cl) 
C) 
m 
Cl 

GI 
C) 

Stormwater Sampling in Bolsa Chica Channel 

Composite Sampling Periods - Storm of 9/25 to 9/26/97 
6 

First Flush Sample 

5 

4 
a= 957 cts 

3 

2 

0 +. -------,---------,--------,--------,r---------1 

9/25/97 0:00 9/26/97 0:00 9/27/97 0:00 9/28/97 0:00 9/29/97 0:00 9/30/97 0:00 

Composite Samp.ling Periods - Storm of11/10 to 11/15/97 

6-r----------------------------------, 
5 First Flush Sample 

Q = 784 cfs 

~ 2 

g -.c 
C) 
a; 
:c 
Cl) 
C) 
m 

(!) 

0+-------,r----------,---------,-------T""-------i 

11/10/97 0:00 

6 

5 

4 

3 

2 

_J 
0 

1129/98 0:00 

11 

l 

11/11/97 0:00 11/12/97 0:00 11/13/97 0:00 11/14/97 0:00 11 /15/97 0:00 

Composite Sampling P,eriods - Storm of 1/29 to 1/31/98 

. 
First Flush Sample 

Q = 744 cfs 

-
I 

1/30/98 0:00 1/31/98 0:00 2/1/98 0:00 2/2/98 0:00 2/3/98 0:00 
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• 
g 
1: 
Cl 
a; 
:I: 
CD 
Cl 
Ill 

C) 

g 
:i:: 
Cl 
a; 
:I: 
Cl) 
Cl 
Ill 
C) 

• 

7 

6 

5 

4 

3 

2 

~ 
0 

11/10/94 0:00 

7 

6 

5 

4 

3 

2 

-

( 

\ 

Stormwater Sampling in Westminster Channel 

Composite Sampling Periods - Storm of 11/10/94 

V 
Q = 376 cfs 

11 /11/94 0:00 11/12/94 0:00 11/13/94 0:00 11/14/94 0:00 11/15/940:00 

Composite Sampling Periods - Storm of 3/1 O - 3/12/94 

Q = 770 cfs 

o-1-----------.---------.-----------.-------....--------; 
3/10/95 0:00 3/11/95 0:00 3/12/95 0:00 3/13/95 0:00 3/14/95 0:00 3/15/95 0:00 
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g 
:c 
Cl 
Cl 
:I: 
G> 
Cl 
C'CI 
l!) 

g 
:c 
Cl 
Q) 
::c: 
G> 
Cl 
C'CI 
l!) 

g 
.... 
.c 
Cl 
ai 
:I: 

Storm Sampling @Westmi.nster Channel 

Composite Sampling Periods - Storm of 12/12 to 12/13/95 
5 

First Flush Sample 
4 

3 

a= 131 cts 

2 

0 +, ------....;.------....;.--------1---------,-----------! 
12/12 0:00 12/13 0:00 12/14 0:00 12/15 0:00 12/16 0:00 12/17 0:00 

Composite Sampling Periods - Storm of 1/16 to 1/17/96 
5 

First Flush Sample 
4 

3 

2 

0+-------------------1-------------------1 

1/16 0:00 1/17 0:00 1/18 0:00 

Composite Sampling Periods - Storm ·Of 1/19 to 1/22/96 

s~------------------------------------,. 
4 

Q = 301 cfs 
3 

First Flush Sample 

~ 2 
cu 

l!) 

1/19 0:00 1/20 0:00 1/21 0:00 
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1122 0:00 1/23 0:00 1124 0:00 
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Storm Sa'mpling @ Westminster Channel 

u 
:f g 

::c 3-

Composite Sampling Periods - Storm of 1/31 to 2/3/96 

First Flush Sample 

C, 

ai 
J: 
a> 2 Cl 
m 

(!) 

0 +-, --------+---------------+--------+-------
1/31 0:00 2/1 0:00 2/2 0:00 2/3 0:00 2/4 0:00 2/5 0:00 

Composite Sampling Period - Storm of 3/4 to 3/5/96 

5-,---------------------------------------, 
First Flush Sample 

4 

~-----t-- Q = 278 cfs 

0-1-----------------------+---------+----------! 
3/4 0:00 3/5 0:00 3/6 0:00 3n o:oo 3/8 0:00 3/9 0:00 
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Storm Sampling @ Westminster Channel 

Composite Sampling Periods. Storm of 10/30 to 10/31/96 
6 

5 0 = 233 cfs 

~ 4 ... 
.c 
Cl) 
·a; 
::c: 3 
(D 

en 
al 2 (!) 

10/30/96 0:00 10/31/96 0:00 11/1/96 0:00 11/2/96 0:00 11 /3/96 0:00 11/4/96 0:00 

Composite Sampling Periods. Storm of 11/21 to 11/22/96 
6 

First Flush Sample 

5 

Q = 400 cfs g :1 -.c 
Cl) 

·s 
::c: 
0 
en 
al 2 (!) 

11/21/96 0:00 11122196 0:00 11123/96 0:00 11/24/96 0:00 11/25/96 0:00 11/26/96 0:00 

Composite Sampling Periods - Storm of 12/9 to 12/12/96 
6 

5 

g 4 -.c en 
m 3 ::c: 
a, 
en 
"' 2 (!) 

0+---------------------+--------+--------1 

1219196 0:00 12/10196 0:00 12/11 /96 0:00 12112/96 0:00 12/13196 0:00 12/14/96 0:00 
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Storm Sampling @Westminster Channel 

• 6 

Composite Sampling Periods - Storm of 12127 to 12/28/96 

5 First Flush Sample 

@: 4 
~ 
cr, Q = 102 cfs 

'cii 
J: 

3 
Cl) 
cr, 
m 2 C) 

0 +. ____________________ ....._ ____________ ---"! 

12/27/96 0:00 12/28/96 0:00 12/29/96 0:00 12/30/96 0:00 12/31/96 0:00 1/1/97 0:00 

Composite Sampling Periods - Storm of 1/22 to 1/23/97 
6 

5 

~ 4 -..c a= 250 cts cr, 
Q) 3 :r 
Cl) 
cr, 
m 2 C) 

o +. -------!--------+--------+--------+----------, 
1/21/97 0:00 1/22/97 0:00 1 /23/97 0:00 1 /24/97 0:00 1/25/97 0:00 1/26/97 0:00 

•• 
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Stormwater Sampling in Wes~minster Channel 

Composite Sampling Periods - Storm of 9/25 to 9/26/97 
5 • First Flush Sample 

4 

g =219cfs 
1: 3 
en 

Qj 
:r: 
Cl) 2 en 
l'CI 
C) 

9/25/97 0:00 9/26/97 0:00 9/27/97 0:00 9/28/97 0:00 9/29/97 0:00 9/30/97 0:00 

Composite Sampling Periods Storm of 11/10 to 11/14/97 
5-.------------------------------------, 

First Flush Sample 
4 

0 = 32 cfs 
) 

11/10/97 0:00 11/11/97 0:00 11/12/97 0:00 11/13/97 0:00 11/14/97 0:00 11/15/97 0:00 

Composite Sampling Periods - Storm of 12/19 to 12/21/97 
5 

4 First Flush Sample 

g 
Q= 435 cfs :E 3 

en 
Q) 
:r: 
fl> 2 en 
m 
C) 

0 J.., --------,--------.---------,-------.----------i 
12/18/97 0:00 12/19/97 0:00 12/20/97 0:00 12/21/97 0:00 12/22/97 0:00 12/23/97 0:00 

•• 
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Stormwater Sampling in Westminster Channel 

• 5 
Composite Sampling in Westminster Channel 

4 

g 

First Flush Samprl .e;._...-+-----
/ A• 

Q = 419 cfs 

... 3 .c 
Cl 
Gi 
::r: 
Cl> 2 ti) 
C'O 

(!) 

0-i--------,.--------,---------,.--------,----------t 

5/12198 0:00 5/13/98 0:00 5/14/98 0:00 5/15/98 0:00 5/16/98 0:00 5/17/98 0:00 
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Stormwater Sampling in Westminster Channel 

Composite Sampling' Periods - Storm of 3/20 to 3/21/99 • 5 

4 First Flush Sample 

g ... 
3 .c 

Ol 
ii> 
J: 
G> 

2 r:n Q = 7.8 cfs 
ell 
::I 

CJ 

0 +. ---------r--------,-------.,----------,,--------, 
3/20/99 0:00 3/21/99 0:00 3/22/99 0:00 3/23/99 0:00 3/24/99 0:00 3125/99 0:00 

Composite Sampling Periods - Storm of 3/25 to 3/26/99 
5 

First Flush Sample 
4 

g .. 
3 .c 

r:n 
ii> 
J: 
a:, 

2 C, 
ell 
::I 
CJ 

0 +, --------------.------------------,,-------1 
3/25/99 0:00 3/26/99 0:00 3/27/99 0:00 3/28/99 0:00 3/29/99 0:00 3/30/99 0:00 

• 
Appendix 4.6 

0017908



• 

• 

Stormwater Sampling in East Garden Grove Wintersburg Channel 

Composite Sampling Periods - Storm of 10/4 to 10/5/94 
12 

10 

g 8 .. 
.r 
Cl 
m 6 :c 
¢J 
Cl 
Ill 4 (!) 

2 

-- -
IQ =-4~cfs 

I 
-

~'- -
0 

10/4/94 0:00 10/5/94 0:00 10/6/94 0:00 1017194 0:00 10/8/94 0:00 10/9/94 0:00 

Composite Sampling Periods - Storm of 11/8 to 11/10/94 
12 

10 Q = 726 cfs 

g 8 -
1: 
Cl 
m 6 ::c 
¢J 
Cl 
Ill 4 (!) 

2 -

0 
11/8/94 0:00 11/9/94 0:00 11/10/94 0:00 11/11/94 0:00 11/12/94 0:00 11/13/94 0:00 

Composite Sampling Periods - Storm of 3/2 to 3/6/95 
12 ...-------------------------------------, 

10 

g 8 

1: 
Cl 
'iii 6 
::c 
Ill 
Cl 

~ 4 

a= 1s5 cfs 

0 -L, --------,--------,--------,---------,----------; 

3/2/95 0:00 3/3/95 0:00 3/4/95 0:00 3/5/95 0:00 3/6/95 0:00 3/7/95 0:00 
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Stormwater Sampling in East Garden Grove Wintersburg Channel 

Composite Sampling Periods p Storm of 3/10 to 3/12/95 
12 -r--~----------~------~-----------~ 
10 

Q = 2310 cfs 

2 i-------
0 +-. ------.-------......... ---------,-------~----------, 

3/10/95 3/11/95 3/12/95 3/13/95 3/14/95 3/15/95 
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• 

I 
I 

/ 

• 

g 
E 
Cl 
G) 
::c 
G) 

Cl 
Cll 

(!) 

~ 
E 
Cl 

'Qi: 
J: 
G) 

Cl 
Cll 
(!) 

g 

Storm Sampling @ East Garden Grove Wintersburg Channel 

Composite Sampling Periods - Storm of 12/12 to 12/14/95 
8 

7 
First Flush Sample 

6 

5 

4 

3 

2 

0 +, --------+---------------+--------------
12/12 0:00 12/13 0:00 12/14 0:00 12/15 0:00 12/16 0:00 12/17 0:00 

Composite Sampling Periods - Storm of 1/16 to 1/22/96 
7 

6 

5 
First Flush Sample 

4 a= 767 cts 

3 

2 

o~----------+----------------1------+--------, 
1/16 0:00 1/17 0:00 1118 0:00 1/19 0:00 1/20 0:00 1/21 0:00 1/22 0:00 1/23 0:00 

Composite Sampling Periods - Storm of 3/4 to 3/8/96 
7-.---------------------------------------, 
6 

5 

First Flush Sample 

.,._....:.-----t---a = 452 cts 

E 4 
Cl 

G) 

=; 3 
Cl 
Cll 

C) 2 

O+--------+----------------+---------;,---------! 
3/4 0:00 3/5 0:00 3/6 0:00 3n o:oo 3/8 0:00 3/9 0:00 
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g 
:E 
cn 
"in 
:c 
Cl> 
en 
It! 

C) 

g 
:E 
Cl 
ai :c 
Cl> 
Cl 
It! 

C) 

g 
.... 
.s:: 
Cl 
ai 
:c 
Cl> 
Cl 
It! 
C) 

Storm Sampling @ East Garden Grove Wintersburg Channel 

Composite Sampling Periods. Storm of 10/30 to 10/31/96 

9 

8 

7 
-6 

5 

4 

3 

2 

Q = 202 cfs 

K 
1 

0 
10/30/96 0:00 10/31/96 0:00 11/1/96 0:00 11 /2/96 0:00 11/3/96 0:00 11 /4/96 0:00 

Composite Sampling Periods - Storm of 11/21 to 11/22/96 

9 

8 M----+---- Q = 1280 cfs 

7 

6 

5 

4 

3 

2 
First Flush Samplele-----------------..!...-----1 

0 . 
11/21/96 0:00 11/22/96 0:00 11/23/96 0:00 11/24/96 0:00 11/25/96 0:00 11/26/96 0:00 

Composite Sampling Periods -Storm of 12/9 to 12/11/96 

9 

8 

7 
Q = 1320 cfs 

6 t Flush Sample 

5 

4 

3 

2 

o. 
12/9/96 0:00 12/10/96 0:00 12/11 /96 0:00 12/12/96 0:00 12/13/96 0:00 12/14/96 0:00 
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0 

• 

Storm Sampling @ East Garden Grove Wintersburg Channel 

Composite Sampling Periods - Storm of 12/27 to 12/28/96 

9r---------------------------------, 
8 

7 

g 6 
:c 
c, 5 

"iii 
J: 4 
a, 

gi 3 
(!) 

2 

First Flush Sample 

Q = 348 cfs 

0 +-, ------------+-------------------
12/27/96 0:00 12/28/96 0:00 12/29/96 0:00 12/30/96 0:00 12/31/96 0:00 1/1/97 0:00 

Composite Sampling Periods - Storm of 1/21 to 1/26/97 

9..----------------------------------. 
8 

7 

E. 6 -'El 5 
C) 
J: 4 
a, 

gi 3 
(!) 

2 

•~---r-- First Flush Sa'.::m~pl:...e -1----- Q = 714 cfs 

0 +-. ------+.-------+------~------+------~ 
1/21/97 0:00 1/22/97 0:00 1 /23/97 0:00 1/24/97 0:00 1/25/97 0:00 1/26/97 0:00 
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g 
.E' 
Ol 
ai 
:c 
m 
Ol 

"' C) 

g 
E 
Cl 

G) 
:c 
m 
Cl 

"' C) 

g .. 
.s::. 
m 

-a; 
X 
m 
m 
"' C) 

Stormwater Sampling in East Garden Grove Wintersburg Channel 

Composite Sampling Periods - Storm of 9/25 to 9/26/97 
12 

10 

First Flush Sample 
8 

6 

4 

2 

0. 
9/25/97 0:00 9/26/97 0:00 9/27/97 0:00 9/28/97 0:00 9/29/97 0:00 9/30/97 0:00 

Composite Sampling Periods -Storm of 11/10 to 11/14/97 
12 

10 
First Flush Sample 

8 

a= 303 cfs 
6 

4 

2 

0 . 
11/10/97 0:00 11/11/97 0:00 11/12/97 0:00 11 /13/97 0:00 11/14/97 0:00 11115/97 0:00 

Composite Sampling Periods - Storm of 11/26 to 11/30/97 
12 

First Flush Sample 

10 

8 

6 

4 

2 

0 . 
11/26/97 0:00 11/27/97 0:00 11/28/97 0:00 11/29/97 0:00 11/30/97 0:00 12/1/97 0:00 
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Stormwater Sampling in East Garden Grove Wintersburg Channel 

• 12 
Composite Sampling Periods - Storm of 1/29/98 

First Flush Sample 

10 

g 8 a= 893 cfs 
:i: 
C) 

ii3 6 ::c 
ll) 
Cl 
I'll 4 (!) 

2 

0 . 
1129198 0:00 1130198 0:00 1/31/98 0:00 2/1/98 0:00 2/2/98 0:00 2/3198 0:00 

Composite Sampling Periods -Storm of 2/14 to 2/17/98 
12 

10 

g 8 
:i: 
C) 

Qi 6 ::c 
m 
C) 
I'll 4 (!) 

2 

0 ' 
2/1'4/98 0:00 2/15198 0:00 2116/98 0:00 2117/98 0:00 2/18/98 0:00 2/19198 0:00 

Composite Sampling Periods - Storm of 5/12 to 5/13/98 
12 

10 

Q = 1060 cfs 
.::: 8 
:i: 
C) 

ai 6 ::c 
ll) 
Cl 
I'll 4 (!) 

2 

0 ' 
5/12/98 0:00 5113/98 0:00 5/14/98 0:00 5/15/98 0:00 5/16/98 0:00 5/17198 0:00 

• 
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Stormwater Sampling in East Garden Grove Wintersburg Channel 

Composite Sampling Periods - Storm of 12/18 to 12/22/98 
12 • 
10 

First Flush Sample 

2 8 
:E: 
Cl 
cii 6 :c 
m 
Cl 
Cl) 4 C) 

2 

0 

12/18/97 0:00 12/19/97 0:00 12120/97 0:00 12/21/97 0:00 12/22/97 0:00 12/23/97 0:00 

Composite Sampling Periods - Storm of 1/3 to 1/5/98 
12 

10 . -

:e. 8 -J::. 
Cl 
cii 6 :c 
m 
Cl 
CII 4 C) 

..-- First Flush Sample 
Q = 205 cfs 

/ ) 

2 ---
0 I 

1/3/98 0:00 1/4/98 0:00 1/5/98 0:00 1/6/98 0:00 1nt98 0:00 1/8/98 0:00 

Composite Sampling Periods - Storm of 1/9 to 1/10/98 
12 

First Flush Sample 
10 

2 8 
:c Q"' 687 cfs 
Cl 
ai 
:c 6 
m 
0) 
CII 4 (!) 

2 

0 . 

1/9/98 0:00 1/10/98 0:00 1/11/98 0:00 1/12198 0:00 1/13/98 0:00 1/14/98 0:00 
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Stormwater Sampling in East Garden Grove Wintersburg Channel 

• Composite Sampling Periods - Stonn 3/20 to 3/21/99 

12 

10 
First Flush Sample 

~ 
8 

1: 
C) 

Gi 6 z 
Cl> 
C) 
C'CI 

4 ::: 
Q = 42 cfs 

C) 

2 

0 
3/20/99 0:00 3/21/99 0:00 3/22/99 0:00 3/23/99 0:00 3/24/99 0:00 3/25/99 0:00 

Composite Sampling Periods - Storm of 3/25 to 3/26/99 
12 

10 
First Flush Sample 

g 8 
:c 
C) 

ai 6 :I: Q = 400 cfs 
Cl) 
C) 

I C'CI 
4 / ::: 

(!) 

2 

0 
3/25/99 0:00 3/26/99 0:00 3/27/99 0:00 3/28/99 0:00 3/29/99 0:00 3/30/99 0:00 
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Stormwater Sampling in East Garden Grove Wintersburg Channel 

:!:;. 
l: 
Cl ·a; 

:c: 
GI 
Cl 
Ill 
:::i 
(!) 

10 

8 

6 

4 

2 

Composite Sampling Periods • Storm of 11/8 to 11/14/99 

First Flush Sample 

0 +. --------,-------.,--------,--------,--------! 
11/8/98 0:00 11/9/98 0:00 11/10/98 0:00 11/11/98 0:00 11 /12/98 0:00 11/13/98 0:00 

Composite Sampling Periods • Storm of 3/11 to 3/12/99 
12 

10 
First Flush Sample 

g 8 
:E 
Cl 

G> 6 :c 
Gl 
Cl 
Ill 

4 :, 
(!) 

a= 46 cts 

2 

0 
3/11/99 0:00 3/12/99 O:OO 3/13/99 0:00 3/14/99 0:00 3/15/99 0:00 3/16/99 0:00 

Composite Sampling Periods· Storm of 3/15 to 3/16/99 
12 

10 First Flush Sample 

g 8 
1: 
Cl 

G> 6 :c Q = 384 cfs 
CD 
Cl 
Ill 

4 :::i 
(!) 

2 

0 
3/15/99 0:00 3/16/99 0:00 3/17/99 0:00 3/18/99 0:00 3/19/99 0:00 3/20/99 0:00 
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• 

Stormwater Sampling in Anaheim Barber City Channel 

Composite Sampling Periods - Storm of 1'0/4 to 10/5/94 
7 

6 

g 5 

.c 4 Cl 
ai 
:i:: 

3 Cl> 
Cl 
<a 0=22cfs 

C> 2 

0 .t=~_::=~~=~-=::::::::::;::========~=========::==~~=~ 
10/4/94 0:00 10/5/94 0:00 10/6/94 0:00 1017/94 0:00 10/8/94 0:00 10/9/94 0:00 

Composite Sampling Periods - Storm of 11/16/94 
7...--------------------------------------. 

g 

6 

5 

.c 4 
Cl 
ai 
; 3 
Cl 
<a 

C> 2 

Q=19cfs 

0 t:::~--=:::::::::::=:::::::::::::=;======:::::::~======:===:::=~===~~ 

g 

11/16/94 

6 

5 

:E 4 
Cl 
ai 

! 3 
Cl 
<a 
C> 2 

11/17/94 11/18/94 11/19/94 11/20/94 11/21/94 11/22/94 

Composite Sampling Period - Storm· of 3/10 to 3/12/95 

0,1--------........ -------,--------,---------,-----------; 
3/10/95 3/11/95 3/12/95 3/13/95 3/14/95 3/15/95 
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Sto.rm Sampling @ Anaheim Barber City Channel 

Composite Sampling Periods -Storm of 12/12 to 12/14/95 
5-r-----------------------------------~ • First Flush Sample 

4 

0+-------+---------+--------+--------+--------l 
12/12 0:00 12/13 0:00 12/14 0:00 12/15 0:00 12/16 0:00 12/17 0:00 

Composite Sampling Periods - Storm of 1/16 to 1/20/96 
5 

4 First Flush Samples 

~ 

E 3 Q = 30 cfs 
Cl) 

ci 
:::c: 
Cl) 2 \ 
Cl ) l'O 

(!) 

0+---------+----------.---------!------------! 

1/16 0:00 1/17 0:00 1/18 0:00 1/19 0:00 1/20 0:00 

Composite Sampling Periods - Storm of 1/21 to 1/22/96 
5 

4 First Flush Sample 

g 
E 3 
Cl 
al Q=62cfs 
:J: 
Cl) 2 Cl 
l'O 
C) 

0+-------------------------------------1 

1/21 0:00 1/22 0:00 1/23 0:00 1/24 0:00 1/25 0:00 1/26 0:00 

• 
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Storm Sampling @ Anaheim Barber City Channel 

• Composite Sampling Periods - Storm of 1/31 to 2/4/96 
5-r------------------------------------, 

4 First Flush Sample Q:: 179 cfs 

0-l--------+---------if---------+--------+--------! 
1/31 0:00 2/1 0:00 212 0:00 2/3 0:00 2/4 0:00 215 0:00 

Composite Sampling Periods - Storm of 3/4 to 3/5/95 
5..-------------------------------------, 

First Flush Sample 
4 

/ 

0 +. -------+---------+--------+--------+---------l 
3/4 0:00 3/5 0:00 3/6 0:00 3n o:oo 3/8 0:00 3/9 0:00 

• 
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6.0 

5.0 

g 4.0 
l: 
Cl 

Q) 3.0 ::c 
II) 
Cl 
Ill 2.0 (!) 

1.0 

10/30 0:00 

6.0 

5.0 

g 4.0 .... 
.c 
CJ 
Q) 
::c 3.0 
II) 
CJ 
Ill 2.0 (!) 

1.0 

0.0 
11/20 0:00 

6.0 

5.0 

::.. 4.0 
l: 
CJ 
cii 3.0 
::i:: 
II) 
CJ 
Ill 2.0 (!) 

1.0 

0.0 
12/9 0:00 

Storm Sampling @Anaheim Barber City Channel 

Composite Sampling Periods - Storm of 10/30 -10/31/96 

First Flush Sample 

a= 1040 cfs 

,om o:oo 11/1 0:00 11/2 0:00 

Composite Sampling Periods - Storm of 11/21 -11/22/96 

Q:a. 1140cfs 

First Flush Sample 

~ 

11/21 0:00 11/22 0:00 11/23 0:00 11/24 0:00 

Composite Sampling Periods - Storm of 12/9 to 12/13/96 

First Flush Sample 

Q = 1080 cfs 

11/25 0:00 

12/10 0:00 12/11 0:00 12/12 0:00 12/13 0:00 
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11/3 0:00 

11/26 0:00 

12/14 0:00 
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Storm Sampling @ Anaheim Barber City Channel 

• 6 
Composite Sampling Periods - Sta.rm of 1/1 - 1/5/97 

5 First Flush Sample 
Q = 248 cfs 

g 4 ... .. 
C) 
·;; 3 
:I: 
C) 
Cl 
n, 2 (!) 

, -
0 

1/1/97 0:00 1/2/97 0:00 1/3/97 0:00 1/4/97 0:00 1/5/97 0:00 1/6/97 0:00 

Composite Sampling Periods - Storm of 1/21 - 1/27/97 
6 

5 

g 4 Q = 638 cfs 

E 
Cl 
m 
:I: 

3 
C) 
C, 
n, 2 (!) 

o~==~'.........;~~===~---~~======~====~--+----~ 
1/21/97 0:00 1/22197 0:00 1/23/97 0:00 1/24/97 0:00 1/25/97 0:00 1/26/97 0:00 1/27/97 0:00 

• 
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g 
:c 
Cl 
ai 
:c: 
Cl) 
C) 
,a 

C> 

g 
:c 
C) 

G) 
:c: 
Cl) 
C) 
(II 

(!) 

g .. 
~ 
Cl 
ai :c: 
Cl) 

Cl 
(II 

C> 

Stormwater Sampling in Anaheim Barber City Channel 

Composite Sampling Periods - Storm ·Of 9/25 to 9/26/97 
5 

First Flush Sample 

4 

3 
Q =327 cfs 

2 

0+-------.--------.----------.--------,--------; 
9/25/97 0:00 9/26/97 0:00 9/27/97 0:00 9/28/97 0:00 9/29/97 0:00 9/30/97 0:00 

Composite Sampling Periods - Storm of 11/10 to 11/14/97 
5 

4 

3 First Flush Sample 

a= 224 cts 
2 

0 -!-, ------~----------------------,--------! 
11/10/97 0:00 

5 

4 

3 

2 

0 
12/18/97 0:00 

11/11 /97 0:00 11 /12/97 0:00 11/13/97 0:00 11/14/97 0:00 11/15/97 0:00 

Composite Sampling Periods - Storm of 12/18 to 12/21/97 

- a= 1900 cts 

First Flush Sample 

\_ 
12/19/97 0:00 12/20/97 0:00 12/21/97 0:00 12122/97 0:00 12/23/97 0:00 
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• 
g 
:E 
Cl 

G) 
J: 
m 
Cl 
:, 
Ill 
(!) 

g 
:c 
Cll 
G) 
J: 
m 
Cll 
Ill 
:, 
(!) 

g 
:c 
Cl 
G) 
:r; 
m 
Cll 
Ill 
:, 
(!) 

• 

Stormwater Sampling in Anaheim Barber City Channel 

Composite Sampling Periods -Storm of 1118 to 11/9/98 

6 
First Flush 

5 ~----+---- Q = 1770 cfs 

4 

3 

2 

0 +. -------.--------T--------,--------.-------....; 
11/8/98 0:00 11/9/98 0:00 11/10/98 0:00 11/11/98 0:00 11/12/98 0:00 11/13/98 0:00 

Composite Sampling Periods - Storm of 3/20 to 3/21 /99 

6 

5 

4 

3 
Q = 31 cfs 

2 

0+--------,---------,--------.--------,-------
3/20/99 0:00 

6 

5 

4 

3 

2 

0 
3/25/99 0:00 

3/21/99 0:00 3/22/99 0:00 3/23/99 0:00 3/24/99 0:00 3/25/99 0:00 

Composite Sampling Periods - Storm of 3/25 to 3/26/99 

/ First Flush 

V - ' 

('(_ 
a= 337 cts 

3/26/99 0:00 3/27/99 0:00 3/28/99 0:00 3/29/99 0:00 3/30/99 0:00 
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Stormwater Sampling in Segunda Deschecha Channel 

Composite Sampling Periods - Storm of 3/11 to 3/15/99 
1.0 -.---------------------------------, 

0.8 

g 
,j: 0.6 
C, 

a3 
:c 
~ 0.4 
I'll 

CJ 

0.2 

First Flush Sample 

0.0 .t----------,---------,----~=---.----~-=-----.--------1 
3/11 0:00 3/12 0:00 3/13 0:00 3/14 0:00 3/15 0:00 3/16 O:DO 
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Stormwater Sampling i.n Prima Deschecha Channel 

• 2.0 

Composite Sampling Periods - Stonn of 11/8/98 

/'" First Flush Sample 

~ 
1.5 .. 

.c 

!~ 
a= 2ss cts 

m 
Q 1.0 :c 
Gl· 
DI 
I<) 
C) 0.5 

~ \_ _ .. -
0.0 
~ - - .-... 

11/8/98 0:00 t 1/9/98 0:00 11/10/98 0:00 11/11/98 0:00 11/12/98 0:00 11/13/98 0:00 

Composite Sampling Periods - Storm of 2/9/99 

2.0 

1.5 First Flush Sample 
~ -.c 
DI 

G) 1.0 :c 
C, ----t--Q = 117 cfs 
m 
"' (!) 

0.5 

0.0 
2/9/99 0:00 2/10/99 0:00 2/11/99 0:00 2/12/99 0:00 2/13/99 0:00 2/14/99 0:00 

Composite Sampling Periods - Storm of 3/11/99 
2.0 ...-------------------------------------, 

1.5 

g First Flush Sample 

.. 

.c 
m 
G) 1.0 :c 
CII 
C) 

"' (!) 

0.5 

o.o L--~~~~~~~~~~~~~~'...._-----.----~ 
3/11/99 0:00 3/12/99 0:00 3/13/99 0:00 3/14/99 0:00 3/15/99 0:00 3/16/99 0:00 

• 
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Stormwater Sampling in Prima Deschecha Channel 

Composite Sampling Periods - Storm of 3/25 to 3/26/99 
2.0 

g 1.5 First Flush Sample 

1: 
C) 

a 1.0 ::c 
Cl 
C) 
m 
:::, 

C) 
0.5 

0.0 
3/25/99 0:00 3/26/99 0:00 3/27/99 0:00 3/28/99 0:00 3/29/99 0:00 3/30/99 0:00 

Composite Sampling Periods - Stonn of 4/7 to 4/8/99 
2.0 ~----------------------------------, 

g ... 
.r. 
ti) 

1.5 

~ 1.0 
<t> 
Cl 
m 
:::, 

C> 0.5 

First Flush Sample 

Q=84cfs 

0.0 .1,,t.~..:...~........1-~~.e~--~~~~!!!i.....a!!i ... ~W!!l~~.&.....!~-~!111!111£~~!.._--l 

417/99 0:00 4/8/99 0:00 4/9/99 0:00 4/10/99 0:00 4/11/99 0:00 4/12/99 0:00 
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Stormwater Sampling in Oso Creek Channel 

• 8 
Composite Sampling Periods - Storm of 3/2 to 3/6/95 

7 a= 3930 cts 
First Flush 

6 
g 

5 ... 
.c: 
Cl 
0 4 :c 
(I) 
Cl 3 
Ill 
C) 

2 

0 
3/2195 0:00 3/3/95 0:00 3/4/95 0:00 3/5/95 0:00 3/6/95 0:00 3nl950:00 

8 
Composite Sampling Periods - Storm of 3/10 to 3/11/95 

7 

6 a= ssso cts 
g 

5 .. 
.c: 
Cl ·a; 
:c 4 

) 
Gl 
Cl 3 
Ill 
(!) 

2 

0 
3/10/95 0:00 3/11/95 0:00 3/12/95 0:00 3/13/95 0:00 3/14/95 0:00 3/15/95 0:00 
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Storm Sampling @Oso Creek 

Composite Sampling Periods - Storm ·Of 1/19 to 1/22/96 • 7 

6 
Q = 354 cfs 

First Flush Sample 

:E. 
5 

~ 4 Cl 
iii 
:c 

3 (I> 

Cl ... 
(!) 2 

0 +. --------,f-------+-------+-------+--------! 
1/19 0:00 1/20 0:00 1/21 0:00 1/22 0:00 1/23 0:00 1124 0:00 

Composite Sampling Periods - Storm of 1/31 to 2/3/96 
7-------------------------------------. 
6 

7
/ f;,st Fl"''. Sample 

. Q = 365 cfs 

O+---------..----------+-----------if---------
1/31 0:00 2/1 0:00 212 0:00 2/3 0:00 2/4 0:00 

· Composite Sampling Periods - Storm of 2/20 to 2/22/96 

7 

6 

~ 
5 a= 17so cts 

~ 4 Cl 
iii :c 

3 (I> 

Cl ... 
C!) 2 

0-l---------+-----------------------+---------! 
2120 0:00 2/21 0:00 2122 0:00 2123 0:00 2/24 0:00 2/25 0:00 

• 
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• 

g .. 
.c 
r::n 
g; 
::i::: 
Cl) 
r::n 
I'll 

(!) 

g 
::c 
Cl) 

Storm Sampling @ Oso Creek 

Composite Sampling Periods - Storm of 10/30 to 10/31/96 
6 

First Flush Sample 
5 

4 

3 

2 

o +, -------t-------t---------+-------+--------! 
10/30/96 0:00 10/31/96 0:00 11 /1 /96 0:00 11/2/96 0:00 1113/96 0:00 11 /4/96 0:00 

Composite Sampling Periods - Storm of 12/9 to 12/12/96 

6..-----------------------------------~ 
5 

4 
Q = 1430 cfs 

g; 3 
::i::: 

First Flush Sample 

0-t------------------------------------; 
12/9/96 0:00 12/10/96 0:00 12/11/96 0:00 12/12/96 0:00 12/13/96 0:00 12/14/96 0:00 
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g -.c 
Cl 
a; 
:i; 
Cl) 

en 
ra 
Cl 

Stormwat.er Sampling in Laguna Canyon Channel 

4 

First Flush 

3 

2 

0 

3/10/95 0:00 

Composite Sampling Periods - Storm of 3/10 to 3/12/95 

-a= 1050cfs 
...-::; -

'\J ' 
3/11/95 0:00 3/12/95 0:00 3/13/95 0:00 3/14/95 0:00 3/15/95 0:00 
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3/16/95 0:00 
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Storm Sampling @ Laguna Canyon Channel 

• Composite Sampling Periods - Storm _of 10/30 to 10/31/96 

4 

First Flush Sample 

3 g 
::: 
CJ) 

ai 2 
J: a =ss cfs 
Cl) 
Cl 
<ll 

(!) 

0+---------!--~------+-----------;'------------l 

10/30/96 0:00 10/31/96 0:00 11 /1/96 0:00 11/2/96 0:00 11 /3/96 0:00 

Composite Sampling Periods -11/21 to 11/22/96 

4 

First Flush Sample 

3 g 
~ 

a= 224 cfs 
C) 

ai 2 
J: 

' \ Cl) 
C) 

I <ll 
/ (!) 

1 

0. 
11121/96 0:00 11/22/96 0:00 11/23/96 0:00 11/24/96 0:00 11/25/96 0:00 11/26/96 0:00 

Composite Sampling Periods - Storm of 12/9 to 12/12/96 

4...------------------------------------, 

First Flush Sample 

3 

2 ~Q=237cfs 

0 -!-. -------+----------;!--------+------+----------; 
12/9/96 0:00 12/10/96 0:00 12/11/96 0:00 12/12/96 0:00 12/13/96 0:00 12/14/96 0:00 
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Appendix 4. 7: 
Mass Loads from Sampled Storms (1994-99) 
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• • Mass Load at Automatic Sampling / Streamgaging Locations 

Channel Slorm Vol. Vol. Sampled NOJ NHJ TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
Sam led Period ac-ft ac-ft tons tons tons tons tons tons lbs lbs lbs lbs lbs lbs lbs 

Anaheim Barber City 
Ocl 4-5, 1994 11 7 0.05 0.01 0.09 0.04 5.61 0.47 0.09 0.60 5.07 1.48 0.90 0.03 18.45 
Nov 16,1994 11 10 0.14 0.01 O.Q7 0.02 0.50 0.13 0.01 0.14 1.61 0.31 -0.56 0.00 3.34 
Mar 10-14,1995 528 510 4.12 0.05 0.71 0.54 47.03 12.65 0.69 7.60 31.17 18.64 27.69 0.53 119.89 
Dec 12-14, 1995 275 294 4.77 0.27 2.34 1.16 57.38 18.19 0.57 9.72 91.21 31.82 17.28 0.40 321.84 
Jan 16-17,1996 73 67 0.70 0.14 0.48 0.18 11.15 3.25 1.78 0.96 10.37 3.94 2.22 0.24 42.48 
Jan 19,1996 37 31 0.52 0.04 0.13 0.03 1.36 0.78 0.04 0.62 4.10 0.74 0.58 0.04 11.61 
Jan 21-25, 1996 . 100 169 1.86 0.01 0.36 0.17 9.80 3.98 0.28 2.51 14.58 4.90 3.66 0.23 52.50 
Jan 31-Feb 4, 1996 332 330 3.18 0.13 1.09 0.52 22.20 8.18 0.45 7.71 38.15 2.66 8.93 0.86 165.07 
Mar 4-8, 1996 412 470 3.81 0.25 0.85 0.44 22.77 6.62 0.64 5.79 33.68 15.76 7.20 3.23 143.50 
Oct 30 • Oct 31, 1996 431 430 3.72 0.49 1.69 1.05 49.35 14.12 0.59 5.92 54.62 55.49 13.87 0.59 380.69 
Nov 21 - Nov 25, 1996 652 658 3.11 0.31 1.27 0.80 30.15 10.73 0.89 8.93 70.69 27.87 21.02 0.89 248.33 
Dec 9 - Dec 13, 1996 621 621 1.88 0.14 0.74 0.50 16.97 8.63 0.84 8.51 34.43 15.77 4.80 0.84 151.50 
Jan 1 - Jan 5, 1997 136 140 1.24 0.07 0.18 0.07 2.36 1.66 0.19 1.90 10.83 1.79 4.04 0.19 29.88 
Jan 21 - Jan 25, 1997 342 159 0.82 0.01 0.23 0.13 10.00 3.79 0.22 2.16 12.43 4.97 0.92 0.22 16.56 
Sep 25 - Sep 29, 1997 169 161 1.48 0.05 0.92 0.44 38.17 10.00 0.64 6.24 43.80 21.77 8.40 0.22 203.53 
Nov 10 • Nov 14, 1997 170 177 1.89 0.18 1.61 0.55 34.27 10.10 0.27 36.25 21.62 10.68 3.70 0.24 155.48 
Dec 18 - Dec 19, 1997 383 383 2.19 0.32 0.69 0.42 33.96 8.42 0.52 20.78 31.22 14.61 6.06 0.52 135.41 
Jan 29 - Feb 2. 1998 191 196 2.72 0.07 0.36 0.16 27.98 6.20 0.27 2.66 14.31 6.19 4.51 0.27 40.93 
May 12 - May 16, 1998 265 223 1.50 0.05 0.36 0.66 36.95 13.76 0.21 6.02 16.53 9.00 3.26 0.61 66.19 
Nov 6 - Nov 12, 1998 467 553 6.06 0.95 0.14 2.36 62.15 36.09 0.84 13.28 59.09 17.26 12.33 1.50 228.27 
Mar 11, 1999 19 11 0.11 0.02 0.01 0.09 3.14 1.44 0.04 0.39 2.02 0.97 0.43 0.03 11.84 
Mar 20 • Mar 24, 1999 20 38 0.50 0.02 0.01 0.11 1.59 0.69 0.05 0.43 3.60 0.43 0.46 0.10 7.93 
Mar 25 - Mar 29, 1999 137 169 1.48 0.09 0.03 0.30 8.77 3.42 0.46 1.83 10.85 3.07 1.92 0.46 41.27 

Balsa Chica 
Oct 4-6, 1994 12 9 0.09 0.07 0.21 0.06 9.74 0.32 0.05 0.65 0.36 0.94 0.93 0.15 7.26 
Nov· 10, 1994 143 135 1.72 0.14 1.08 1.22 295.95 20.06 0.99 20.20 50.25 33.23 17.67 0.17 206.88 
Mar 2-6.1995 431 425 2.46 0.12 0.79 0.74 76.16 10.18 0.58 5.77 25.41 14.63 23.07 0.62 80.06 
Mar 10·14,1995 491 492 5.63 0.08 1.30 1.47 153.25 21.34 0.67 24.30 42.85 33.82 53.78 0.87 175.97 
Dec 12-16, 1995 162 169 3.01 0.16 0.88 0.47 35.34 6.39 0.23 4.49 9.20 7.94 9.18 0.23 71.46 

Jan 19-.23, 1996 48 54 0.75 0.02 0.07 0.09 8.48 1.70 0.07 1.00 5.18 2.24 1.51 0.08 18.18 

Jan 31-Feb 4, 1996 141 144 1.44 0.09 0.44 0.29 26.74 4.57 0.20 5.39 12.48 8.80 4.07 0.40 54.32 
Mar 4-8, 1996 179 183 1.08 0.10 0.35 0.25 28.91 3.77 0.25 2.54 9.64 7.43 4.02 0.25 53.75 
Oct 30 • Nov 3, 1996 227 229 3.59 0.32 1.30 0.64 53.45 12.01 0.32 3.30 29.16 18.59 10.44 0.32 174.77 
Nov 21 - Nov 25, 1996 395 383 2.79 0.24 1.16 0.92 103.73 11.06 0.62 5.21 61.26 32.5.2 11.40 0.52 203.89 
Dec 9 - Dec 13, 1996 562 561 3.49 0.09 0.81 0.99 95.05 12.81 1.32 7.62 34.38 27.47 8.66 0.76 139.36 

Dec 27 - Dec 31, 1996 150 153 1.38 0.09 0.27 0.20 23.53 3.29 0.21 2.07 10.26 5.88 0.88 0.21 62.67 
Sep 25 - Sep 29, 1997 473 473 6.47 0.43 3.55 1.58 169.09 32.16 1.29 17.78 44.51 32.52 23.00 0.64 277.79 
Nov 10- Nov 13, 1997 669 601 9.19 0.62 3.75 1.76 290.30 52.07 0.82 20.64 58.00 44.08 16.39 0.82 534.02 
Jan 29 - Feb 2, 1998 310 280 3.19 0.16 1.72 0.61 68.37 11.10 2.97 6.07 23.85 13.82 9.62 0.38 103.01 
May 13- May 16, 1996 271 273 3.17 0.03 0.41 0.26 36.35 12.72 0.19 5.21 17.04 6.62 3.60 0.74 49.84 
Nov 8 - Nov 12, 1998 308 325 5.64 0.98 0.17 1.19 53.28 34.32 0.44 8.39 38.24 10.84 8.67 0.88 105.66 
Jan 25 - Jan 29, 1999 182 181 1.78 0.16 0.08 0.37 14.65 4.54 0.25 1.96 14.87 5.21 2.52 0.49 41.92 
Mar 11 - Mar 15, 1999 10 14 0.30 0.00 0.01 0.04 0.48 0.33 0.50 0.15 1.35 0.14 0.24 0.04 2.29 
Mar 15 - Mar 19, 1999 124 109 1.10 0.10 0.05 0.32 29.56 6.96 0.21 2.92 13.68 5.39 1.97 0.30 40.12 
Mar 25 - Mar 29, 1999 95 103 0.93 0.08 0.02 0.18 6.91 2.23 0.14 1.12 6.13 2.09 1.29 0.28 26.36 
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Mass Load at Automatic Sampling/ Streamgaging Locations 

Channel Storm Vol. Vol. Sampled N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn 

Sampled Period ac-ft ac-ft tons tons tons tons tons tons lbs lbs lbs lbs lbs lbs lbs 
Westminster 

Nov 10, 1994 71 71 0.59 0.12 0.58 0.40 30.09 5.71 0.18 0.96 37.38 9.81 3.85 0.16 62.97 
Nov 16, 1994 0.3 0.5 0.01 0.00 0.00 0.00 0.02 0.01 0.00 0.01 0.11 0.01 0.03 0.00 0.19 
Mar10-14,1994 330 330 3.84 0.02 0.56 0.44 57.65 10.50 0.45 4.48 22.73 21.91 17.90 0.45 78.80 
Dec 12-16, 1995 94 108 1.74 0.10 0.61 0.34 26.02 6.01 0.28 2.80 28.42 8.39 10.07 0.36 77.67 
Jan 16-17, 1996 31 30 0.41 0.04 0.22 0.12 9.08 2.15 0.09 1.16 4.79 1.93 1.06 0.30 16.47 
Jan 19-23, 1996 70 78 0.94 0.01 0.14 0.03 1.51 0.63 1.06 10.62 27.15 2.40 5.21 1.77 48.70 
Jan 31-Feb 4, 1996 165 162 1.76 0.07 0.49 0.27 22.90 5.42 0.33 4.60 18.05 12.29 6.86 0.50 89.14 . 
Mar 4-8, 1996 111 115 0.61 0.05 0.21 0.21 23.30 2.98 0.16 1.51 9.97 5.61 1.64 0.16 35.99 
Oct 30 - Nov 3, 1996 102 108 1.84 0.17 0.92 0.47 57.00 12.09 0.46 5.25 19.90 11.32 7.12 0.15 121.46 
Nov 21 - Nov 25, 1996 260 253 1.41 0.11 0.67 0.58 61.11 8.87 0.35 6.90 32.28 21.67 6.87 0.34 116.93 
Dec 9- Dec 13, 1996 345 341 1.88 0.09 0.46 0.40 31.51 6.55 0.50 5.42 20.71 13.96 9.21 0.48 79.85 
Dec 27 - Dec 31, 1996 113 134 1.09 0.06 0.36 0.41 97.06 7.33 0.18 5.86 12.67 11.34 4.77 0.18 74.94 
Jan 21 - Jan 25, 1997 253 158 1.38 0.06 0.30 0.24 9.00 1.79 0.42 2.14 13.95 26.43 3.63 0.21 91.09 
Sep 25 - Sep 27, 1997 73 74 0.75 0.05 0.52 0.21 16.48 5.03 0.11 1.05 16.68 5.06 3.39 0.11 41.76 
Nov 10 - Nov 14, 1997 18 23 0.27 0.03 0.20 0.06 4.62 1.52 0.03 0.31 3.92 1.00 0.77 0.03 19.08 

Dec 18 - Dec 22, 1997 133 166 2.26 O.Q7 0.34 0.18 42.98 10.27 0.63 3.27 9.14 7.80 1.44 0.23 36.01 
May 12 - May 16, 1998 251 277 2.66 0.03 0.42 0.35 21.56 13.10 0.19 5.23 39.14 10.99 2.91 0.75 60.97 
Mar 20 - Mar 24, 1999 10 31 0.71 0.01 0.00 0.04 0.22 0.15 0.04 0.34 2.14 0.18 0.25 0.09 2.61 
Mar 25 - Mar 29, 1999 94 102 1.28 0.11 0.02 0.20 15.26 3.21 0.14 2.05 8.50 3.48 1.38 0.28 33.44 

E. Garden Grove Wintersburg 
Ocl 4-8, 1994 51 50 0.34 0.10 1.00 0.16 13.16 1.58 0.10 0.96 5.71 3.39 9.70 0.23 25.06 
Nov 8-12, 1994 243 170 0.34 0.03 0.24 0.11 49A9 1.37 0.26 2.63 35.56 27.19 10.13 0.10 126.29 

Mar 2-6, 1995 959 932 4.53 0.21 1.60 1.11 76.91 13.75 1.26 12.64 92.15 33.75 50.57 1.31 156.62 
Mar 10-14, 1995 1,176 1,171 6.56 0.14 1.78 1.64 176.24 34.75 1.59 30.37 95.49 51.33 63.59 1.59 267.22 

Dec 12-16, 1995 375 416 6.78 0.40 3.03 1.41 91.77 15.27 1.13 14.26 46.72 24.82 45.39 1.13 219.16 

Jan 16-22, 1996 404 357 2.41 0.31 1.57 1.00 19.49 5.47 0.67 11.36 34.41 45.70 15.34 1.42 52.48 

Mar 4-8, 1996 428 423 1.65 0.17 0.71 0.46 34.10 8.77 0.57 4.92 33.43 9.50 3.39 0.75 98.45 

Oct 30 - Nov 3. 1996 113 103 1.01 0.21 0.39 0.21 16.87 3.11 0.14 1.40 9.41 4.11 3.34 0.14 41.33 

Nov 21 - Nov 25, 1996 953 957 5.57 0.09 3.41 2.74 353.62 44.11 1.30 42.29 127.08 68.97 .41.56 1.30 470.19 

Dec 9 - Dec 13, 1996 1,253 1,231 3.65 0.17 1.74 1.78 125.27 25.96 1.67 16.68 77.88 54.67 13.96 1.67 245.04 

Dec 27 - Dec 31. 1996 365 392 2.59 0.14 0.79 0.37 26.79 7.54 0.53 5.32 22.99 10.41 2.59 0.53 116.91 

Jan 21 - Jan 25, 1997 976 609 3.00 0.12 0.79 0.58 44.74 14.57 0.83 8.27 45.72 13.15 11.88 0.83 134.03 

Sep 25, 1997 222 193 0.05 0.01 0.10 0.04 7.12 1.49 0.13 0.40 1.82 1.82 0.50 0.02 15.40 

Nov 10 - Nov 14, 1997 265 315 3.00 0.53 1.97 0.74 84.14 20.35 0.43 4.28 31.38 18.69 7.03 0.43 193.76 

Nov 26 - Nov 30, 1997 331 362 2.63 0.15 1.36 0.75 33.96 24.98 0.57 9.97 28.95 25.12 6.01 0.49 130.78 

Dec 18 • Dec 22, 1997 661 663 5.73 0.35 1.74 1.09 108.03 23.51 3.69 11.41 49.34 29.65 10.22 0.90 206.33 

Jan 3 - Jan 6, 1998 169 207 1.97 0.08 0.47 0.19 13.20 4.51 0.28 2.81 13.76 4.28 2.87 0.28 41.54 

Jan 9 - Jan 13, 1998 394 480 1.52 0.16 1.11 0.59 67.21 15.79 0.73 6.52 47.96 20.07 16.02 7.10 10.57 

Jan 29 - Feb 2, 1998 331 391 2.67 0.13 0.70 0.44 52.19 12.02 0.53 5.32 34.16 18.15 9.15 0.53 83.27 

Feb 14 - Feb 16, 1998 1,489 1,375 13.05 0.47 1.93 5.27 192.36 33.21 1.67 27.73 81.33 57.06 21.46 5.72 199.93 

May 12 - May 13, 1998 586 506 1.69 0.02 1.11 0.92 163.56 32.89 1.06 16.28 56.12 62.88 12.06 1.38 229.25 

Nov 8- Nov 12, 1996 666 723 5.93 4.74 0.47 5.36 415.93 186.19 3.10 40.36 138.14 140.43 31.66 1.96 701.67 

Mar 11 - Mar 15, 1999 39 94 1.13 0.02 0.03 0.22 1.99 1.00 0.13 1.02 6.66 0.60 1.66 0.25 13.13 

Mar 15- Mar 19, 1999 169 224 1.76 0.15 0.09 0.59 26.64 10.35 0.40 3.57 17.25 8.77 4.57 0.61 61.60 

Mar 20 - Mar 24, 1999 46 102 0.85 0.04 0.02 0.25 2.02 1.08 0.14 1.10 8.49 0.76 1.68 0.28 12.91 

Mar 25 - Mar 29, 1999 239 306 1.53 0.27 0.07 0.64 24.23 9.39 0.42 3.33 20.63 7.55 3.54 0.63 65.90 

• Apt-. ,.(4.7 • 
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• 0 
Mass Load at Automatic Sampling/ Streamgaging Locations 

Channel Storm Vol. Vol. Samplocl N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
Sampled Period ac-ft ac-ft tons tons tons tons tons tons lbs lbs lbs lbs lbs lbs lbs 

Santa Ana Delhi 
Oct 4-8, 1994 27 23 0.23 0.02 0.10 0.03 2.81 0.73 0.08 0.31 2.04 0.76 1.26 0.42 10.45 
Nov8-12, 1994 211 204 2.34 0.17 1.30 1.13 208.73 13.46 1.16 17.68 61.65 43.36 11.06 0.11 192.44 
Dec 5, 1994 13 5 0.08 0.01 0.04 0.02 1.73 0.35 0.01 0.07 0.81 0.30 0.29 0.01 3.32 
Mar 21-25, 1995 419 399 3.70 0.03 0.80 0.72 79.78 15.47 0.54 5.41 27.96 11.81 21.64 1.33 64.61 
Dec 12-13, 1995 150 130 2.00 0.21 1.72 0.82 111.25 11.77 0.84 10.49 45.77 46.73 8.57 0.18 190.5 
Jan31,1996 328 158 0.66 0.03 0.52 0.40 51.23 9.82 0.43 2.31 23.74 20.97 6.97 0.21 107.3 
Feb 19-23, 1996 882 879 8.51 . 0.45 2.98 5.54 · 448.81 70.84 18.81 73.89 207.71 2.71 2.70 1.22 1199.4 
Mar 4-8, 1996 246 258 1.49 0.16 0.60 0.41 60.99 10.17 0.35 6.90 20.90 20.72 6.27 0.35 120.3 
Oct 30 - Nov 3, 1996 239 241 2.95 0.28 1.48 1.02 181.69 24.41 1.23 14.76 31.01 35.86 16.09 0.35 273.11 
Nov 21 - Nov 25, 1996 918 933 9.40 0.56 3.58 2.59 403.15 53.65 1.27 46.96 135.88 104.46 35.49 1.27 644.15 
Dec 9- Dec 13, 1996 963 859 6.34 0.07 2.15 1. 17 141.39 21.30 1.20 13.30 59.98 47.44 14.52 1.20 237.44 
Jan 1 - Jan 2, 1997 138 35 0.30 0.01 0.06 0.03 2.47 0.73 0.05 0.48 2.22 0.98 0.77 0.05 8.62 
Sep 25 - Sep 29, 1997 174 180 1.76 0.11 1.50 0.81 147.71 24.84 1.48 7.05 53.37 43.31 14.77 0.24 241.06 
Nov 10- Nov 14, 1997 274 283 3.82 0.16 1.05 0.49 52.70 13.61 0.39 8.46 40.34 22.82 9.65 0.38 210.35 
Nov 26 - Nov 30, 1997 280 294 3.25 0.08 1.21 0.52 46.51 30.55 0.42 4.42 33.91 25.41 6.50 0.40 137.66 
Dec 6- Dec 10, 1997 2,804 2,465 12.48 0.68 6.66 5.13 792.86 654.29 3.35 38.80 275.87 215.85 61.92 3.35 1219.42 
Jan 3 - Jan 7, 1998 84 90 1.54 0.03 0.22 0.07 2.87 1.43 0.12 1.23 7.12 1.21 0.77 0.12 12.32 
Jan 9 - Jan 13, 1998 225 245 1.82 0.08 0.59 0.23 49.81 10.79 0.33 3.32 33.23 18.02 7.01 0.33 2.93 
Feb 14, 1998 1,328 1,176 7.14 0.40 0.00 15.15 224.99 37.01 1.60 24.71 105.71 60.87 27.87 1.60 729.90 
Feb 19 - Feb 24, 1998 2,329 2,248 19.51 0.78 5.57 35.00 0.00 0.00 3.05 38.28 153.64 99.92 33.62 3.05 389.45 
Mar 25 - Mar 29, 1998 711 725 8.70 0.11 0.62 0.16 429.19 17.55 0.98 12.50 99.43 45.71 18.47 0.98 217.24 
Nov 8 - Nov 12, 1998 299 331 4.97 1.25 0.16 1.18 69.18 46.92 0.56 4.12 28.29 12.53 6.42 0.90 135.16 
Feb 4 - Feb 8, 1999 32 37 0.43 0.03 0.01 0.07 2.20 1.84 0.05 0.40 2.22 1.01 0.57 0.10 16.44 
Feb 9 - Feb 13, 1999 17 23 0.45 0.02 0.00 0.05 1.40 0.85 0.03 0.25 1.73 0.64 0.46 0.06 6.01 
Mar 15- Mar 19, 1999 56 78 1.15 0.07 0.03 0.;28 15.05 6.13 0.05 0.42 2.21 0.14 0.21 0.10 3.82 
Mar 25 - Mar 29, 1999 242 263 2.76 0.23 0.05 0.41 17.95 6.10 0.37 2.86 25.80 9.77 3.14 0.72 82.10 
Apr 6 - Apr 10, 1999 181 183 1.51 0.24 0.05 0.59 28.56 9.65 0.58 3.56 19.94 10.20 3.04 0.48 78.50 

Costa Mesa Channel 
Mar 10-14, 1995 75 76 0.31 0.01 0.22 0.14 4.20 2.32 0.10 1.03 6.82 3.06 4.13 0.10 32.55 
Jan 31-Feb 4, 1996 16 16 0.05 0.01 0.06 0.03 0.63 0.38 0.05 0.61 1.76 0.55 0.43 0.04 5.35 
Feb 19-23, 1996 137 142 0.37 0.04 0.30 0.28 10.59 3.82 0.19 1.94 13.09 0.40 0.48 0.19 54.40 
Nov 21 - Nov 22, 1996 81 80 0.40 0.02 0.21 0.17 3.93 1.64 0.11 1.09 10.04 3.49 1.53 0. 11 39.27 
Dec 9 - Dec 13, 1996 99 29 0.11 0.01 0.06 0.05 1.25 0.63 0.05 0.39 2.10 0.76 0.55 0.04 9.88 
Jan 1 - Jan 2, 1996 3 4 0.01 0.00 0.01 0.01 0.11 0.06 0.01 0.06 0.40 0.09 0.12 0.01 2.08 
Jan 21 - Jan 25, 1997 51 42 0.10 0.02 0.06 0.04 3.86 1.83 0.06 0.57 3.68 1.87 0.43 0.06 17.81 
Nov 10 - Nov 14, 1997 27 29 0.15 0.02 0.13 0.08 1.88 0.84 0.08 0.59 1.68 0.89 0.65 0.04 15.03 
Feb 6 - Feb 9, 1998 214 206 1.04 0.07 0.62 0.38 5.41 2.55 0.28 1.87 11.63 4.47 1. 11 0.28 25,27 
Feb 14- Feb 18, 1998 102 106 0.70 0.04 0. 14 0.60 1.83 0.86 0.73 5.39 54.25 6.03 15.07 1.86 78.84 
Mar 25 - Mar 29, 1998 77 206 1.46 0.04 0.15 0.19 2.67 0.54 0.29 2.05 17.72 5.27 2.05 0.28 40.81 
Sep 4 - Sep 8, 1998 3 3 0.01 0.01 0.00 0.02 0.12 0.07 0.00 0.05 0.26 0.03 0.07 0.01 0.93 
Nov 7 - Nov 11, 1998 23 25 0.19 0.08 0.01 0.09 1.28 0.65 0.03 0.27 2.18 0.71 0.35 0.07 7.87 
Nov 28 - Dec 2, 1998 25 26 0.13 0.06 0.00 0.09 2.64 1.35 0.05 0.45 3.26 1.20 0.44 O.Q7 10.15 
Jan 25 - Jan 29, 1999 1 1 0.00 0.00 0.00 0.00 0.06 0.03 0.00 0.01 0.09 0.02 0.01 0.00 0.28 
Feb 4 - Feb 8, 1999 4 5 0.03 0.01 0.00 0.01 0.14 0.09 0.01 0.06 0.49 O.Q7 0.04 0.01 1.52 
Feb 9 - Feb 10, 1999 4 5 0.02 0.01 0.00 0.01 0.19 0.10 0.01 0.06 0.53 0.10 0.07 0.01 1.58 
Mar 11 - Mar 15, 1999 4 10 0.04 0.01 0.00 0.03 0.22 0.15 0.02 0.15 1 .15 0.15 0.15 0.03 2.33 
Mar 25 - Mar 26, 1999 21 22 O.Q7 0.03 0.01 0.05 1.75 0.41 0.03 0.32 1.91 0.51 0.27 0.06 9.33 
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Mass Load at Automatic Sampling / Streamgaging Locations 

Channel Storm Vol. Vol. Sampled NOJ NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag 
Sampled Period ac-ft ac-ft tons tons tons tons tons tons lbs lbs lbs lbs lbs lbs 

San Diego Creek @ Campus 
Sep 25 - Sep 29, 1997 566.25 423.02 9.27 0.20 2.29 1.19 203 38 2.07 13.2 37.1 19.1 20.1 0.57 218 
Nov 26 - Nov 30, 1997 1191.49 1127.27 23.17 0.62 7.36 6.67 1,058 902 8 85.9 165.5 94.8 69.2 1.5 821 
Dec 6 - Dec 10, 1997 20429.51 20298.31 193.72 12.5 219.4 433.0 65,152 59406 621 7275 5479 4404 4852 54.3 32942 
Dec 18 - Dec 22, 1997 970.59 948.29 26.74 0.32 3.52 4.34 1,028 123 6.46 37.8 80.8 36.7 43.5 1.29 290 
Jan 3 - Jan 6, 1998 352.41 319.54 7.51 0.08 0.69 0.42 42 8.7 0.43 8.64 19.8 2.53 4.46 0.43 17 
Jan 9. Jan 13, 1998 2333.18 2338.01 61.69 0.79 12.62 16.01 4,091 470 14.30 166 1232 699 758 3.18 164 
Feb 3 - Feb 6, 1998 3953.80 3915.01 64.81 1.24 14.60 25.60 7,039 21 13.02 264 470 191 249 5.32. 1261 
Feb 6 - Feb 10, 1998 11741.92 11581.10 188.38 4.11 57.31 118.3 23,490 2,176 0.00 1638 1745 1050 1046 11.47 6455 
Feb 14 - Feb 15, 1998 6444.64 6409.41 83.90 4.33 23.56 70.39 23,020 2,167 40.00 1303 877 607 810 8.71 3616 
Feb 19 - Feb 24, 1998 13881.28 13265.39 164.52 7.75 61.0 173.5 187.79 2084 2082 1225 1505 63.0 6536 
Mar 25 - Mar 29, 1998 3193.76 3190.55 73.52 0.49 11.43 4.34 647 820 37.46 400 337 320 279 15.1 1518 
May 12 - May 16, 1998 2316.87 2379.72 60.69 0.08 8.34 8.24 4,773 186 24.13 250 293 191 162 6.47 1374 
Nov 8 - Nov 12, 1998 895.17 940.31 36.18 9.55 0.65 5.84 1,775.60 236.63 12.5 93.4 109.3 72.7 60.3 2.6 1,039.6 
Nov 28 - Dec 2, 1998 1,221.10 1,236.86 15.43 5.29 0.10 3.51 779.57 99.57 10.8 97.0 119.8 66.4 70.5 3.4 627.8 
Jan 25 - Jan 29, 1999 1,730.25 1,914.97 46.41 9.28 0.79 7.39 2,115.74 315.42 10.8 136.9 197.4 87.8 99.6 5.2 661.8 
Feb 4 - Feb 8, 1999 147.42 224.61 11.34 0.31 0.13 0.66 30.92 15.82 0.3 4.2 14.0 2.0 3.2 0.6 23.3 
Feb 9 - Feb 13, 1999 118.53 184.89 6.52 0.25 0.03 0.51 33.57 10.67 0.3 2.0 14.7 2.1 3.6 0.5 24.1 
Mar 11 - Mar 13, 1999 45.48 70.96 4.22 0.04 0.04 0.18 3.66 1.52 0.1 0.8 5.9 0 .. 2 0.6 0.2 8.1 
Mar 15 - Mar 19, 1999 183.09 250.52 11.88 0.34 0.23 0.78 53.92 15.25 0.3 7.4 15.4 3.7 5.4 0.7 33.1 
Mar 25 - Mar 29, 1999 846.54 896.79 29.97 4.02 0.46 3.73 862.09 122.37 6.0 60.3 109.2 41.7 53.3 2.4 413.4 
Apr 6 -Apr 7, 1999 447.05 215.64 4.91 0.38 0.09 0.73 64.37 10.76 0.8 7.2 17.6 3.6 6.2 0.6 42.2 

Peters Canyon Wash 
Nov 8-10. 1994 47 32 1.93 0.02 0.11 0.04 4.55 0.71 0.04 0.44 2.34 0.66 1.76 0.01 6.61 
Dec 5, 1994 4 4 0.10 0.00 0.02 0.01 0.39 0.11 0.02 0.06 0.34 0.06 0.23 0.01 0.71 
Mar 2-4, 1995 97 69 3.85 0.03 0.26 0.14 18.22 3.29 0.09 0.94 5.13 2.43 3.77 0.19 16.8~ 
Mar 21-23, 1995 500 483 26.07 0.11 0.99 1.18 134.39 20.97 0.66 6.55 26.82 9.40 26.21 1.36 33.94 
Dec 12-16, 1995 125 144 7.72 0.20 0.97 0.38 33.33 6.55 0.38 5.69 16.96 1.90 7.99 0.74 48.02 
Jan 19-21, 1996 334 71 4.54 0.02 0.15 0.07 6.00 1.12 0.10 1.63 4.79 0.62 1.05 0.10 11.42 
Jan 31-Feb 4, 1996 369 386 12.33 0.03 2.95 2.40 546.33 69.98 6.06 54.78 86.11 33.11 35.58 4.67 282.09 
Feb 19-23, 1996 1,112 1,131 52.22 0.79 5.41 5.12 1165.94 122.71 5.90 112.77 148.56 3.10 3.11 1.54 582.72 
Oct 30 - Nov 3, 1996 712 747 23.78 0.91 4.31 3.76 696.39 95.68 3.90 52.31 91.85 44.53 46.59 1.97 468.48 
Nov 21 - Nov 25, 1996 1,815 1,834 40.81 1.03 9.47 13.75 3839.42 337.03 9.78 226.30 367.60 167.95 163.40 2.49 1310.90 
Dec 9 - Dec 13, 1996 1,268 1,256 27.21 0.75 2.65 3.37 708.83 73.64 1.82 55.00 83.82 41.47 43.16 1.71 346.75 
Nov 10 - Nov 14, 1997 924 935 31.98 0.71 4.58 3.52 601.10 90.02 1.34 37.20 87.51 29.95 26.42 1.27 510.59 
Nov 26 - Nov 30, 1997 222 251 11.88 0.10 1.43 1.77 215.28 182.23 1.70 19.82 40.48 17.70 18.00 0.34 148.45 
Dec 6 - Dec 8, 1997 6,040 6,007 68.37 3.08 76.50 136.92 30067.18 27325.68 178.25 2178.98 2089.87 1381.48 1523.25 8.16 11760.40 
Dec 18 - Dec 22, 1997 219 311 9.63 0.25 1.42 1.97 489.23 56.34 3.26 32.74 55.28 18.41 21.16 0.52 161.08 
Jan 9. Jan 13, 1998 526 574 18.88 0.19 2.39 3.35 757.82 97.04 4.22 44.76 70.01 36.07 31.90 0.78 45.09 
Feb 14 - Feb 15, 1998 2,135 2,111 30.68 0.72 6.31 17.75 7443.86 773.16 26.97 315.60 401.26 263.49 186.76 2.87 722.21 
Mar 25 - Mar 29, 1998 1,141 1,207 41.18 0.71 5.84 2.11 127.15 168.71 10.28 90.57 147.94 86.60 66.59 1.82 393.04 
Nov 8 - Nov 12, 1998 180 410 21.67 2.97 0.32 2.10 340.24 97.32 1.86 20.61 37.88 16.11 14.11 1.11 161.40 
Nov 28 - Dec 2, 1998 253 495 12.09 1.36 0.05 1.07 193.01 30.54 4.34 31.30 56.21 37.57 22.78 1.34 297.66 
Jan 25 - Jan 29, 1999 653 671 73.45 1.07 0.13 1.32 252.21 45.93 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Feb 9 - Feb 13, 1999 22 76 6.46 0.31 0.04 0.38 27.10 7.83 0.42 3.76 9.07 4.67 2.98 0.21 38.91 
Mar 11 - Mar 15, 1999 15 78 9.60 0.24 0.08 0.22 8.68 1.90 0.11 0.91 5.96 0.57 0.64 0.21 9.70 
Mar 15 • Mar 19, 1999 64 120 9.83 0.22 0.11 0.49 26.52 4.66 0.23 2.04 6.14 1.45 1.26 0.23 16.64 
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• Mass Load at Automatic Sampling / Streamgaging Locations • 
Channel Storm Vol. Vol. Sampled N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
Sampled Period ac-ft ac-ft tons tons tons tons tons tons lbs lbs lbs lbs lbs lbs lbs 

San Diego Creek@ Harvard 
Jan 19-23. 1996 361 335 12.14 0.15 1.30 2.33 721.87 96.27 2.44 41.00 13.02 21.52 28.44 0.58 246.21 
Jan 31-Feb 4, 1996 783 777 18.90 0.49 4.68 7.81 1083.21 146.16 1.13 13.57 123.67 44.66 59.07 4.94 391.09 
Feb 20-22, 1996 2,411 1,983 21.82 1.29 12.12 23.70 9157.98 888.86 32.32 420.19 371.71 5.39 5.39 2.69 1723.86 
Mar 4-8, 1996 487 484 8.69 0.27 2.55 3.66 1461.80 118.16 4.68 80.52 69.47 32.55 42.89 0.66 367.48 
Oct 30 - Nov 5, 1996 449 449 16.30 0.51 4.28 3.38 830.04 127.43 3.90 50.37 34.95 33.37 38.93 1.08 385.54 
Nov 21 - Nov 24, 1996 1,902 1,903 26.91 1.32 12.29 17.36 5164.36 469.09 19.68 247.17 340.31 153.34 178.74 2.59 1352.00 
Dec 9- Dec 13, 1996 2,272 2,272 34.02 0.56 7.31 9.90 3005.79 273.07 9.22 154.99 183.16 84.32 110.51 3.09 861.14 
Jan 22 - Jan 26, 1997 1,417 641 15.88 0.34 2.63 3.41 1043.33 131.42 3.73 44.66 66.90 29.86 143.55 0.87 339.10 
Nov 10 - Nov 14, 1997 367 365 13.88 0.30 2.38 1.87 327.51 13.94 1.74 18.18 39.80 11.19 12.88 0.50 208.36 
Nov 26 - Nov 30, 1997 581 613 12.03 0.33 4.20 4.80 779.53 685.82 5.81 61.24 94.82 48.36 55.05 0.83 440.09 
Jan 9- Jan 10, 1998 655 610 5.65 0.22 4.93 7.91 3075.61 283.90 8.45 114.64 119.88 60.29 92.23 0.83 138.51 
Feb 14 - Feb 18, 1998 3,021 3,024 33.20 1.03 12.95 35.77 9116.81 856.08 32.41 361.78 419.75 261.65 254.90 4.14 941.19 
Jan 25 - Jan 26, 1999 689 178 4.61 1.20 0.05 0.91 63.45 9.19 2.17 31.54 60.25 14.92 23.11 0.46 136.55 
Feb 4 - Feb 8, 1999 67 88 4.03 0.37 0.02 0.32 107.41 28.19 0.46 6.02 10.08 3.31 4.62 0.24 30.38 
Mar 11 - Mar 15, 1999 27 168 13.53 0.15 001 0.32 52.12 9.61 0.42 3.45 14.81 2.18 7.34 0.46 36.81 

Lane Channel 
Jan 21-25, 1996 130 142 2.52 0.03 0.64 0.45 83.74 12.70 1.11 7.29 35.23 12.15 6.55 0.21 117.04 
Feb 19-23, 1996 497 498 5.54 0.22 1.70 1.82 282.52 32.54 19.27 77.16 129.72 1.37 1.89 1.70 896.50 
Nov 21 - Nov 22, 1996 449.51 407.33 1.6 0.15 0.95 0.77 148.8 18.8 2.21 16.51 46.6 34.32 13.34 0.55 254.83 
Dec 9. Dec 13, 1996 490.09 489.93 6.0 0.16 0.80 0.30 86.5 12.2 0.85 8.93 38.8 18.11 14.16 0.67 173.96 
Jan 1 - Jan 2, 1996 29.33 27.26 0.3 0.01 0.04 0.02 1.1 0.4 0.04 0.37 1.9 0.38 0.44 0.04 5.55 
Nov 10 - Nov 14, 1997 186.35 179.06 3.0 0.12 0.46 0.18 25.0 6.1 0.24 4.39 16.7 7.01 4.75 0.24 116.91 
Nov 26 - Nov 30, 1997 149.65 171.34 2.6 0.11 0.47 0.21 18.7 14.1 0.25 2.52 16.1 6.73 5.48 0.72 68.29 
Feb 14 - Feb 18, 1998 552.38 594.57 6.7 0.20 0.73 2.63 107.0 16.3 0.86 17.51 44.3 19.17 12.74 0.82 84.38 
Feb 19 - Feb 23, 1998 315 .. 44 380.52 7.2 0.27 0.56 6.16 0.0. 0.0 0.52 7.95 37.0 10.93 7.83 Q.52 50.49 
Mar 25 - Mar 29, 1998 312 343 4.47 0.05 0.24 0.04 18.96 8.13 4.11 15.29 45.53 19.62 9.36 0.47 106.20 
Nov 9- Nov 12, 1998 208 4.42 0.26 0.06 0.69 34.07 23.01 0.37 4.47 17.30 3.10 9.37 0.56 49.11 
Feb 4 - Feb 8, 1999 54 1.64 0.04 0.02 0.12 3.71 2.90 0.28 1.12 5.50 0.99 1.59 0.15 16.22 
Feb 9 - Feb 13, 1999 39 1.55 0.02 0.01 0.06 2.11 0.78 0.17 0.72 4.20 0.83 1.25 0.11 10.96 
Mar 11 - Mar 15, 1999 35 1.44 0.03 0.02 0.08 1.60 0.61 0.08 0.39 5.05 0.80 0.83 0.09 8.65 
Mar 15 - Mar 19, 1999 49 1.54 0.03 0.02 0.11 3.82 1.34 0.05 0.45 3.15 0.47 0.67 0.08 6.66 
Mar 25 • Mar 26, 1999 86 0.69 0.07 0.03 0.12 7.25 1.23 0.12 0.96 10.56 2.13 1.92 0.23 82.06 
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Mass Load at Automatic Sampling / Streamgaging Locations 

Channel Storm Vol. Vol. Sampled NOJ NHJ TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
Sampled Period ac-ft ac-ft tons tons tons tons tons tons lbs lbs lbs lbs lbs lbs lbs 

Laguna Canyon 
Mar 10-13, 1995 381 238 0.92 0.04 1.41 2.14 695.88 64.62 0.81 46.03 27.45 30.67 21.91 0.32 102.18 
Dec 12-16, 1995 14 15 0.11 0.01 0.05 0.04 2.77 0.51 0.02 0.33 1.35 0.77 0.84 0.02 2.58 
Jan 19-23, 1996 25 26 0.11 0.00 0.08 0.10 33.72 3.05 0.19 3.23 4.18 1.52 7.98 0.05 9.09 
Feb 20-24, 1996 191 180 1.10 0.03 0.81 1.52 616.62 45.89 1.38 33.83 30.33 0.57 0.70 0.24 114.17 
Oct 30 - Nov 1, 1996 50 57 0.60 0.05 0.31 0.28 57.20 6.61 0.23 7.50 3.83 5.11 4.34 0.08 25.71 
Nov 21 • Nov 25, 1996 226 236 1.20 0. 11 1.04 1.50 448.09 33.73 0.55 45.64 36.46 17.61 34.75 0.32 123.01 
Dec 9 - Dec 13, 1996 262 272 1.32 0.06 ,0.63 0.78 293.14 18.31 0.37 18.45 19.39 7.76 16.16 0.37 61.06 

Oso Creek 
Nov 16, 1994 22 10 0.09 0.00 0.04 0.02 1.69 0.37 0.08 0.14 0.79 0.20 0.56 0.00 2.03 
Mar 2-6, 1995 2,107 2,081 5.58 0.65 6.47 11.63 2423.31 226.90 28.14 165.00 173.79 61.63 112.98 3.29 613.00 
Mar 10-13, 1995 2,285 2,271 10.22 0.77 9.19 10.11 2080.86 241.73 22.95 165.42 252.17 67.35 388.12 2.90 736.07 
Jan 19-23, 1996 154 134 1.24 0.03 0.30 0.25 34.75 4.78 1.67 3.90 13.77 1.99 10.32 0.18 29.10 
Jan 31-Feb 2, 1996 342 310 2.48 0.16 2.04 1.24 180.26 22.68 5.46 21.57 37.02 12.35 21.54 1.73 117.39 
Feb 20-24, 1996 1,250 1,247 13.09 0.27 3.82 2.72 290.07 32.44 8.00 32.78 80.19 6.52 38.07 1.69 203.52 
Oct 30 - Nov 3, 1996 344 381 3.50 0.49 3.07 2.35 416.51 64.32 13.89 33.35 41.26 19.84 35.28 1.06 261.86 
Dec 9 - Dec 13, 1996 1,067 1,073 6.80 0.30 2.58 2.18 311.23 40.28 5.31 24.91 62.02 13.35 40.01 1.46 197.35 
Nov 8- Nov 12, 1998 118 144 1.45 0.69 0.06 0.70 84.60 23.22 3.09 8.21 13.41 7.53 8.70 0.39 58.00 
Jan 25 - Jan 29, 1999 327 330 1.95 0.65 0.08 0.68 94.92 26.46 3.38 7.62 22.00 5.65 21.28 0.90 55.78 
Mar 11 - Mar 15, 1999 3 15 0.10 0.02 0.00 0.03 5.31 0.75 0.25 0.46 1.16 0.32 0.84 0.04 3.19 
Mar 15 - Mar 19, 1999 50 84 0.54 0.06 0.01 0.18 16.66 2.99 1.11 1.87 6.57 1.18 4.07 0.23 17.28 
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• • Event Mean Concentrations at Automatic Sampling/ Streamgaging Locations 

Channel Vol.Storm Vol. Sampled N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
Sampled Period ac-ft ac-ft mg/L mg/L mg/L mg/L mg/L mgll µg/L µg/L µgll 119/L i1g/L µg/L µg/L 

Anaheim Barber City 
Oct 4-5, 1994 7 11 5.03 0.87 9.46 4.84 621.80 52.08 4.72 33.33 281.03 82.00 50.01 1.40 1021.65 
Nov 16,1994 10 11 10.00 0.53 4.70 1.20 35.98 9.00 0.50 5.00 57.98 11.00 19.99 0.15 119.95 
Mar 10-14,1995 510 528 5.95 0.07 1.02 0.78 67.92 18.26 0.50 5.48 22.51 13.46 19.99 0.38 86.57 
Dec 12-14, 1995 275 294 11.96 0.67 5.87 2.92 143.91 45.61 0.72 12.19 114.39 39.91 21.68 0.50 403.62 
Jan 16-17, 1996 73 67 7.74 1.58 5.26 1.99 122.89 35.76 9.79 5.29 57.14 21.73 12.26 1.32 234.08 
Jan 19, 1996 37 31 12.40 0.90 3.18 0.81 32.43 18.70 0.50 7.43 48.95 8.84 6.89 0.50 138.80 
Jan 21-25, 1996. 100 169 8.10 .0.05 1.55 0.73 42.61 17.32 0.60 5.46 31.71 10.66 7.96 0.50 114.19 
Jan 31-Feb 4, 1996 332 330 7.09 0.30 2.43 1.15 49.55 18.26 0.50 8.60 42.58 2.97 9.97 0.96 184.27 
Mar 4-8, 1996 412 470 5.98 0.39 1.33 0.68 35.70 10.38 0.50 4.54 26.40 12.36 5.64 2.53 112.48 
Oct 30 - Oct 31, 1996 431 430 6.37 0.85 2.90 1.79 84.56 24.20 0.51 5.07 46.79 47.54 11.88 0.50 326.15 
Nov21-Nov25, 1996 652 658 3.49 0.34 1.42 0.90 33.78 12.02 0.50 5.00 39.59 15.61 11.77 0.50 139.08 
Dec 9 - Dec 13, 1996 621 621 2.23 0.17 0.87 0.60 20.14 10.24 0.50 5.05 20.43 9.36 2.85 0.50 89.90 
Jan 1 - Jan 5, 1997 136 140 6.53 0.36 0.93 0.39 12.45 8.74 0.50 5.00 28.56 4.73 10.67 0.50 78.81 
Jan 21 - Jan 25. 1997 342 159 3.79 0.06 1.04 0.58 46.32 17.55 0.50 5.00 28.81 11.51 2.13 0.50 38.38 
Sep 25 - Sep 29, 1997 169 161 6.79 0.22 4.22 2.03 174.77 45.79 1.48 14.29 100.27 49.83 19.23 0.50 465.94 
Nov 10 - Nov 14, 1997 170 177 7.88 0.75 6.69 2.30 142.77 42.06 0.57 75.50 45.02 22.25 7.70 0.50 323.85 
Dec 18- Dec 19, 1997 383 383 4.22 0.62 1.71 0.81 65.39 16.21 0.50 20.01 30.06 14.07 5.83 0.50 130.37 
Jan 29 - Feb 2. 1998 191 196 10.22 0.26 1.44 0.62 105.22 23.33 0.51 5.00 26.90 11.65 8.48 0.50 76.95 
May 12 - May 16, 1998 265 223 4.96 0.16 1.25 2.19 122.05 45.44 0.35 9.94 27.30 14.87 5.38 1.00 112.60 
Nov 8 - Nov 12, 1998 467 553 10.74 1.26 0.19 3.15 82.81 50.75 0.56 8.85 39.37 11.50 8.21 1.00 152.08 
Mar 11, 1999 19 11 7.71 1.61 0.53 6.28 218.21 100.41 1.48 13.52 70.24 33.89 14.88 1.00 411.76 
Mar 20 - Mar 24, 1999 20 38 9.66 0.41 0.13 2.08 30.61 13.28 0.50 4.17 34.73 4.13 4.48 1.00 76.54 
Mar 25 - Mar 29, 1999 137 169 6.48 0.37 0.12 1.32 38.31 14.94 1.00 4.00 23.68 6.69 4.19 1.00 90.09 

Bolsa Chica 
Oct 4-6, 1994 9 12 7.89 6.04 17.99 5.52 829.63 27.26 2.00 27.62 15.54 39.98 39.62 6.33 308.96 
Nov 10, 1994 135 143 9.40 0.77 5.93 6.69 1617.36 109.64 2.71 55.18 137.31 90.81 48.27 0.46 565.30 
Mar 2-6, 1995 425 431 4.25 0.21 1.37 1.27 135.44 17.65 0.50 5.00 22.02 12.68 19.99 0.54 69.37 
Mar 10-14,1995 492 491 8.42 0.12 1.94 2.20 229.37 31.94 0.50 18.18 32.07 25.31 40.24 0.65 131.69 
Dec 12-16, 1995 162 169 13.12 0.70 3.85 2.04 154.07 27.88 0.50 9.79 20.05 17.31 20.01 0.50 155.83 
Jan 19-23, 1996 48 54 10.21 0.28 0.94 1.27 115.32 23.13 0.50 6.81 35.21 15.21 10.28 0.53 123.63 
Jan 31-Feb 4, 1996 141 144 7.38 0.44 2.26 1.47 136.65 23.37 0.50 13.76 31.89 22.48 10.41 1.02 138.81 
Mar 4-8, 1996 179 183 4.36 0.38 1.40 1.00 116.46 15.17 0.50 5.11 19.41 14.97 8.09 0.50 108.25 

Oct 30 - Nov 3, 1996 227 229 11.52 1.04 4.17 2.06 171.66 38.57 0.51 5.29 46.83 29.86 16.76 0.51 280.63 

Nov 21 - Nov 25, 1996 395 383 5.36 0.46 2.24 1.77 199.37 21.26 0.59 5.00 58.86 31.25 10.95 0.50 195.93 

Dec 9 - Dec 13, 1996 562 561 4.59 0.12 1.06 1.30 124.79 16.82 0.87 5.00 22.57 18,03 5.69 0.50 91.48 

Dec 27 - Dec 31, 1996 150 153 6.65 0.44 1.29 0.95 113.58 15.90 0.50 5.00 24.75 14.18 2.13 0.50 151.23 

Sep 25 - Sep 29, 1997 473 473 10.Q? 0.68 5.53 2.46 263.29 50.08 1.00 13.85 34.65 25.32 17.91 0.50 216.27 

Nov 10 - Nov 13, 1997 669 601 11.26 1.01 4.59 2.16 355.67 63.79 0.50 12.64 35.53 27.00 10.04 0.50 327.13 

Jan 29 - Feb 2, 1998 310 280 8.41 0.42 4.52 1.60 180.01 29.23 3.91 8.00 31.39 18.19 12.66 0.50 135.60 

May 13 - May 16, 1998 271 273 8.58 0.07 1.11 0.71 103.63 34.37 0.25 7.04 23.03 9.22 4.87 1.00 67.34 

Nov 8 - Nov 12, 1998 308 325 12.78 2.22 0.38 2.69 120.71 77.77 0.50 9.50 43.32 12.28 9.82 1.00 119.70 

Jan 25 - Jan 29, 1999 182 181 7.25 0.73 0.33 1.50 59.72 18.50 0.50 4.00 30.30 10.62 5.14 1.00 85.44 

Mar 11 - Mar 15, 1999 10 14 15.67 0.20 0.38 2.11 25.09 17.25 12.97 4.00 35.09 3.53 6.27 1.00 59.30 

Mar 15 - Mar 19, 1999 124 109 7.43 0.70 0.34 2.15 199.35 46.95 0.70 9.83 46.12 18.17 6.64 1.00 135.28 

Mar 25 - Mar 29, 1999 95 103 6.67 0.59 0.17 1.26 49.55 15.99 0.50 4.00 21.96 7.49 4.62 1.00 94.49 
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Event Mean Concentrations at Automatic Sampling / Streamgaging Locations 

Channel Vol.Storm Vol. Sampled N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
Sampled Period ac-ft ac-ft mg/L mg/L mg/L mgfl mg/L mg/L µg/L ~19/L µg/L µg/L µg/L ~19/L µg/L 

Westminster 
Nov 10, 1994 71 71 6.14 1.23 6.05 4.14 312.94 59.42 0.96 5.00 194.37 50.98 19.99 0.83 327.38 
Nov 16, 1994 0.5 0.3 12.99 0.43 4.60 1.50 27.99 19.99 0.50 5.00 79.97 8.00 19.99 0.50 139.94 
Mar 10-14,1994 330 330 8.57 0.05 1.24 0.98 128.77 23.44 0.50 5.00 25.39 24.47 19.99 0.50 88.00 
Dec 12-16, 1995 94 108 11.91 0.66 4.21 2.34 178.27 41.17 0.95 9.59 97.34 28.75 34.51 1.24 266.06 
Jan 16-17, 1996 31 30 10.16 0.91 5.49 2.87 226.04 53.39 1.06 14.42 59.57 24.02 13.13 3.68 204.86 
Jan 19-23, 1996 70 78 8.92 0.11 1.30 0.28 14.34 6.02 5.04 50.43 128.96 11.39 24.73 8.41 231.30 
Jan 31-Feb 4. 1996 165 162 7.99 0.30 2.24 1.24 103.85 . 24.57 0.74 10.42 40.91 27.85 15.56 1.13 202.08 
Mar 4-8, 1996 111 115 3.92 0.34 1.38 1.33 149.75 19.14 0.50 4.86 32.05 18.01 5.27 0.50 115.64 
Oct 30 • Nov 3, 1996 102 108 12.54 1.19 6.31 3.20 389.12 82.51 1.58 17.91 67.93 38.64 24.29 0.50 414.55 
Nov 21 - Nov 25, 1996 260 253 4.10 0.33 1.94 1.69 178.06 25.86 0.51 10.06 47.03 31.57 10.00 0.50 170.35 
Dec 9 - Dec 13, 1996 345 341 4.06 0.20 0.99 0.87 67.98 14.13 0.54 5.85 22.34 15.06 9.93 0.52 86.15 
Dec 27. Dec 31, 1996 113 134 5.99 0.35 1.98 2.27 534.70 40.41 0.50 16.13 34.90 31.23 13.14 0.50 206.43 
Jan 21 - Jan 25, 1997 253 158 6.42 0.26 1.41 1.14 42.00 8.37 0.98 5.00 32.55 61.68 8.47 0.50 212.59 
Sep 25 - Sep 27, 1997 73 74 7.48 0.54 5.16 2.13 164.03 50.07 0.53 5.24 83.00 25.16 16.88 0.53 207.83 
Nov 10 - Nov 14, 1997 18 23 8.70 1.11 6.41 2.04 147.29 48.52 0.50 5.00 62.37 15.96 12.22 0.50 303.75 
Dec 18 - Dec 22, 1997 133 166 10.00 0.31 1.49 0.82 190.63 45.53 1.39 7.26 20.26 17.31 3.20 a.so 79.87 
May 12 - May 16, 1998 251 277 7.07 0.08 1.11 0.94 57.38 34.88 0.25 6.95 52.08 14.62 3.87 1.00 81.14 
Mar 20 - Mar 24, 1999 10 31 16.77 0.12 0.05 0.99 5.13 3.45 0.50 4.00 25.14 2.16 2.97 1.00 30.75 
Mar 25 - Mar 29, 1999 94 102 9.26 0.83 0.18 1.42 110.35 23.22 0.50 7.42 30.72 12.56 5.01 1.00 120.88 

E. Garden Grove Wintersburg 
Oct 4-8, 1994 50 51 4.91 1.45 14.57 2.37 192.41 23.07 0.75 7.02 41.77 24.76 70.93 1.68 183.25 
Nov 8-12, 1994 170 243 1.48 0.13 1.05 0.48 214.76 5.96 0.57 5.70 77.15 59.01 21.99 0.22 278.37 
Mar 2-6, 1995 932 959 3.58 0.16 1.27 0.87 60.81 10.87 0.50 5.00 36.43 13.34 19.99 0.52 61.92 
Mar 10-14, 1995 1,171 1,176 4.14 0.09 1.12 1.16 110.82 21.85 0.50 9.55 30.02 16.14 19.99 0.50 84.01 
Dec 12-16, 1995 375 418 11.96 0.71 5.34 2.49 161.86 26.93 1.0Q 12.58 41.20 21.89 40.03 1.00 193.28 
Jan 16-22, 1996 404 357 4.99 0.64 3.23 2.06 40.25 11.29 0.89 11.73 35.53 47.19 15.84 1.46 54.19 

Mar 4·8, 1996 428 423 2.87 0.30 1.24 0.80 59.38 15.28 0.50 4.28 29.11 8.27 2.95 0.65 85.71 
Oct 30- Nov 3, 1996 113 103 7.23 1.54 2.79 1.54 121.03 22.31 0.50 5.00 33.76 14.75 11.97 0.50 148.21 
Nov 21 - Nov 25, 1996 953 957 4.29 0.07 2.62 2.11 272.10 33.94 0.50 16.27 48.89 26.53 15.99 0.50 180.90 

Dec 9 - Dec 13, 1996 1,253 1,231 2.19 0.10 1.04 1.07 74.96 15.53 0.50 4.99 23.30 16.36 4.18 0.50 73.31 
Dec 27. Dec 31, 1996 365 392 4.86 0.27 1.48 0.70 54.14 14.18 0.50 5.00 21.62 9.79 2.44 0.50 111.81 

Jan 21 - Jan 25, 1997 976 609 3.63 0.15 0.96 0.71 54.15 17.63 0.50 5.00 27.67 7.96 7.19 0.50 81.11 

Sep 25. 1997 222 193 0.19 0.03 0.38 0.17 27.24 5.70 0.26 0.76 3.48 3.48 0.95 0.04 29.46 

Nov 10- Nov 14, 1997 285 315 7.02 1.24 4.62 1.72 196.87 47.62 0.50 5.00 36.71 21.87 8.22 0.50 226.67 

Nov 26 - Nov 30, 1997 331 362 5.34 0.31 2.76 1.52 69.10 50.83 0.58 10.15 29.45 25.56 6.12 0.50 133.03 
Dec 18 - Dec 22, 1997 661 663 6.36 0.39 1.94 1.21 119.96 26.11 2.05 6.34 27.39 16.46 5.68 0.50 114.55 
Jan 3 - Jan 6, 1998 169 207 7.01 0.30 1.66 0.67 47.03 16.07 0.50 5.00 24.51 7.63 5.12 0.50 74.03 
Jan 9 - Jan 13, 1998 394 480 2.34 0.25 1.70 0.91 103.22 24.25 0.56 5.00 36.82 15.41 12.30 5.45 8.12 

Jan 29 - Feb 2, 1998 331 391 5.03 0.25 1.32 0.83 98.27 22.62 0.50 5.00 32.15 17.08 8.61 0.50 78.38 

Feb 14 - Feb 18, 1998 1,489 1,375 6.99 0.25 1.03 2.82 103.02 17.79 0.50 7.42 21.78 15.28 5.75 1.53 53.54 

May 12 - May 13, 1998 586 506 2.45 0.03 1.62 1.34 237.89 47.83 0.77 11.84 40.81 45.73 8.77 1.00 166.71 

Nov 8 - Nov 12, 1998 688 723 6.05 4.83 0.48 5.46 423.99 189.80 1.58 20.57 70.41 71.58 16.14 1.00 357.63 

Mar 11 - Mar 15, 1999 39 94 6.89 0.12 0.24 1.71 15.66 7.87 0.50 4.00 26.21 2.38 7.30 1.00 51.63 

Mar 15 - Mar 19, 1999 169 224 5.79 0.51 0.30 1.95 87.65 34.03 0.65 5.87 28.36 14.42 7.51 1.00 101.31 

Mar 20 - Mar 24, 1999 46 102 6.16 0.29 0.14 1.83 14.65 7.81 0.50 4.00 30.78 2.76 6.08 1.00 46.84 

Mar 25 - Mar 29, 1999 239 306 3.67 0.64 0.16 1.53 58.24 22.57 0.50 4.00 24.79 9.08 4.26 .1.00 79.20 
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• -- C 
Event Mean Concentrations at Automatic Sampling I Streamgaging Locations 

Channel Vol. Storm Vol. Sampled N03 NHJ TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn 
Sampled Period ac-ft ac-ft mg/L mg/L mg/L mg/L mg/L mg/L µg/L µg/L 119/L µg/L µg/L ~19/L µg/L 

Santa Ana Delhl 
Oct 4-8, 1994 23 27 7.29 0.57 3.10 1.01 89.29 23.21 1.31 5.00 32.45 12.05 19.99 6.70 165.87 
Nov 8-12, 1994 204 211 8.48 0.61 4.70 4.09 754.89 48.68 2.10 31.96 111.49 76.41 19.99 0.19 347.99 
Dec 5, 1994 5 13 11.00 0.97 5.10 2.20 239.90 47.96 1.00 5.00 55.96 20.99 19.99 0.50 229.90 
Mar 21-25, 1995 399 419 6.64 0.05 1.47 1.33 147.42 28.58 0.50 5.00 25.64 10.91 19.99 1.23 59.69 
Dec 12·13, 1995 150 130 11.38 1.22 9.76 4.63 631.31 66.62 2.39 29.76 129.67 132.59 24.32 0.50 540.46 
Jan 31, 1996 328 158 3.07 0.15 2.41 1.89 238.97 45.79 1.00 5.39 55.37 48.91 16.25 0.50 250.18 
Feb 19-23, 1996 . 882 879 7.13 0.38 2.50 4.64 - 376.23 59.38 7.88 30.97 67.06 1.14 1.13 0.51 502.72 
Mar 4-6, 1996 246 256 4.26 0.46 1.73 1.16 174.25 29.06 0.50 9.86 29.86 29.60 8.96 0.50 171.65 
Oct 30 - Nov 3. 1996 239 241 9.01 0.84 4.51 3.11 555.18 74.57 1.89 22.55 47.37 54.79 24.59 0.54 417.25 
Nov 21 • Nov 25, 1996 918 933 7.42 0.44 2.83 2.04 318.41 42.37 0.50 18.54 53.66 41.25 14.02 0.50 254.37 
Dec 9. Dec 13. 1996 963 859 5.43 0.06 1.85 1.00 121.22 18.26 0.52 5.70 25.71 20.34 6.23 0.52 101.79 
Jan 1 - Jan 2, 1997 138 35 6.20 0.28 1.20 0.65 51.70 15.23 0.50 5.00 23.18 10.21 8.08 0.50 90.16 
Sep 25 • Sep 29, 1997 174 160 7.21 0.43 6.13 3.32 604.51 101.64 3.02 14.42 109.21 88.62 30.22 0.50 493.28 
Nov 10. Nov 14, 1997 274 283 9.92 0.41 2.74 1.26 137.04 35.39 0.50 11.01 52.45 29.68 12.55 0.50 273.50 
Nov 26 - Nov 30, 1997 280 294 8.14 0.20 3.04 1.29 116.61 76.60 0.53 5.54 42.50 31.86 8.14 0.50 172.56 
Dec 6. Dec 10, 1997 2,804 2,465 3.73 0.20 1.99 1.53 236.96 195.54 0.50 5.80 41.22 32.26 9.25 0.50 182.22 
Jan 3 - Jan 7, 1996 84 90 12.53 0.23 1.78 0.54 23.38 11.68 0.50 5.00 29.00 4.95 3.15 0.50 50.19 
Jan 9 - Jan 13, 1998 225 245 5.48 0.25 1.76 0.69 150.00 32.50 0.50 5.00 50.04 27.13 10.55 0.50 4.42 
Feb 14, 1996 1,328 1,176 4.47 0.25 0.00 9.49 140.93 23.18 0.50 7.74 33.11 19.06 6.73 0.50 228.60 
Feb 19 - Feb 24, 1996 2,329 2,248 6.39 0.25 1.62 11.47 0.00 0.00 0.50 6.27 25.17 16.37 5.51 0.50 63.80 
Mar 25 - Mar 29, 1998 711 725 8.84 0.11 0.63 0.16 436.21 17.83 0.50 6.35 50.53 23.23 9.39 0.50 110.40 
Nov 8 - Nov 12, 1998 299 331 11.07 2.78 0.36 2.64 154.16 104.57 0.62 4.59 31.53 13.96 7.16 1.00 150.61 
Feb 4 - Feb 8, 1999 32 37 8.52 0.56 0.24 1.33 43.67 36.54 0.50 4.00 22.06 10.00 5.61 1.00 163.10 
Feb 9- Feb 13, 1999 17 23 14.23 0.59 0.07 1.56 44.87 27.20 0.50 4.00 27.69 10.20 7.40 1.00 95.91 
Mar 15 - Mar 19, 1999 56 78 10.84 0.70 0.29 2.62 142.39 5_7.95 0.25 1.96 10.44 0.64 1.00 0.49 16.06 
Mar 25 • Mar 29, 1999 242 263 7.72 0.64 0.14 1.15 50.19 17.05 0.52 4.00 36.06 13.66 4.40 1.00 114.77 
Apr 6 - Apr 10, 1999 181 183 6.07 0.95 0.18 2.37 114.82 38.79 1.16 7.15 40.08 20.50 6.12 0.96 157.78 

Costa Mesa Channel 
Mar 10-14, 1995 76 75 3.01 0.07 2.11 1.34 40.69 22.43 0.50 5.00 33.03 14.82 19.99 0.50 157.64 
Jan 31-Feb 4, 1996 16 16 2.33 0.26 2.62 1.29 26.26 16.84 1.02 13.58 39.24 12.30 9.62 0.85 119.50 
Feb 19-23, 1996 137 142 1.90 0.18 1.55 1.42 54.75 19.75 0.50 5.00 33.84 1.03 1.24 0.50 140.63 
Nov 21 - Nov 22, 1996 61 80 3.71 0.19 1.90 1.60 36.03 15.02 0.50 5.00 46.05 16.01 7.01 0.50 160.19 
Dec 9 - Dec 13, 1996 99 29 2.95 0.15 1.54 1.40 32.06 16.12 0.64 5.00 26.96 9.72 7.04 0.50 127.04 
Jan 1 • Jan 2, 1996 3 4 1.91 0.31 1.52 0.88 19.17 10.47 0.50 5.03 34.08 7.86 10.33 a.so 175.11 
Jan 21 - Jan 25, 1997 51 42 1.79 0.42 0.98 0.71 68.12 32.26 0.50 5.00 32.49 16.46 3.81 0.50 157.28 
Nov 10 - Nov 14, 1997 27 29 3.70 0.43 3.31 1.97 47.47 21.34 0.96 7.43 21.18 11.30 6.22 0.50 189.93 
Feb 6 - Feb 9, 1998 214 206 3.72 0.25 2.22 1.36 19.30 9.10 0.50 3.34 20.75 7.98 1.98 0.50 45.10 
Feb 14 - Feb 16, 1998 102 106 4.83 0.25 0.98 4.14 12.66 5.96 2.53 18.68 187.92 20.91 52.20 6.43 273.13 
Mar 25 - Mar 29, 1998 77 206 5.21 0.15 0.52 0.67 9.52 1.92 0.51 3.65 31.64 9.41 3.65 0.50 72.84 
Sep 4 - Sep 8, 1998 3 3 2.78 1.53 0.28 4.32 31.75 18.41 0.58 6.65 33.92 4.20 9.43 1.00 116.90 
Nov 7 • Nov 11, 1998 23 25 5.72 2.31 0.16 2.76 38.24 19.45 0.50 4.00 32.51 10.57 5.26 1.00 117.25 
Nov 28 - Dec 2, 1998 25 26 3.77 1.78 0.08 2.68 75.18 38.34 0.70 6.33 46.40 17.06 6.27 1.00 144.35 
Jan 25 - Jan 29, 1999 1 1 2.95 1.20 0.14 1.53 34.85 19.95 0.50 4.19 28.78 7.39 3.11 1.00 87.00 
Feb 4 - Feb 8, 1999 4 5 4.70 1.01 0.25 1.57 19.45 11.80 0.50 4.40 33.22 4.61 2.48 1.00 103.26 
Feb 9 - Feb 10, 1999 4 5 3.18 0.92 0.12 1.99 31.18 16.92 0.50 4.76 43.29 8.12 5.50 1.00 128.57 
Mar 11 . Mar 15, 1999 4 10 2.48 0.98 0.16 1.93 15.63 10.20 0.56 5.42 40.28 5.11 5.29 1.00 81.91 
Mar 25 • Mar 26, 1999 21 22 2.30 1.10 0.18 1.67 59.92 14.12 0.50 5.47 32.70 8.72 4.60 1.00 159.68 
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Event Mean Concentrations at Automatic Sampling/ Streamgaging Locations 

Channel Vol. Storm Vol. Samplod N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
Sam led Period ac-ft ac-ft mg/L mg/L mg/L mg/L mgll mg/L µg/L µgll µg/L µg/L µg/L µg/L µg/L 

San Diego Creek @ Campus 
Sep 25 - Sep 29, 1997 566.25 423.02 16.13 0.34 4.00 2.08 353.23 65.48 1.80 11.52 3226 16.65 17.53 0.50 189.90 
Nov 26 • Nov 30, 1997 1191.49 1127.27 15.14 0.40 4.81 4.36 691.53 589.24 2.71 28.06 54.06 30.96 22.61 0.50 268.31 
Dec 6- Dec 10, 1997 20429.51 20298.31 7.03 0.45 7.96 15.71 2364.20 2155.67 11.28 131.98 99.41 79.90 88.03 0.98 597.69 
Dec 18 - Dec 22, 1997 970.59 948.29 20.77 0.25 2.73 3.37 798.37 95.58 2.51 14.68 31.40 14.26 16.91 0.50 112.68 
Jan 3 - Jan 6, 1998 352.41 319.54 17.30 0.18 1.60 0.96 95.74 20.08 0.50 9.96 22.81 2.91 5.15 0.50 19.95 
Jan 9 - Jan 13, 1998 2333.18 2338.01 19.43 0.25 3.98 5.04 1268.75 148.02 2.25 26.10 194.06 110.17 119.43 0.50 25.79 
Feb 3. Feb 6, 1998 3953.80 3915.01 12.19 0.23 2.75 4.82 1324.24 3.95 1.23 24.85 44.19 17.97 23.40 0.50 118.63 
Feb6-Feb10, 1998 11741.92 11581.10 11.98 0.26 3.65 7.53 1494.01 138.42 0.00 52.08 55.50 33.39 33.26 0.36 205.26 
Feb 14 - Feb 15, 1998 6444.64 6409.41 9.64 0.50 2.71 8.09 2645.50 249.03 2.30 74.89 50.37 34.85 46.52 0.50 207.75 
Feb 19 - Feb 24. 1998 13881.28 13265.39 9.14 0.43 3.39 9.63 0.00 0.00 5.21 57.84 57.79 34.02 41.78 1.75 181.46 
Mar 25 - Mar 29, 1998 3193.76 3190.55 16.97 0.11 2.64 1.00 149.38 189.22 4.32 46.17 38.89 36.96 32.26 1.75 175.24 
May 12 - May 16, 1998 2316.87 2379.72 18.78 0.03 2.58 2.55 1477.19 57.64 3.73 38.65 45.36 29.51 25.08 1.00 212.71 
Nov 8- Nov 12, 1998 895.17 940.31 28.34 7.48 0.51 4.57 1390.88 185.36 4.88 36.57 42.81 28.46 23.61 1.00 407.16 
Nov 28 - Dec 2, 1998 1,221.10 1,236.86 9.19 3.15 0.06 2.09 464.25 59.29 3.22 28.89 35.68 19.78 20.98 1.00 186.94 
Jan 25 - Jan 29, 1999 1,730.25 1,914.97 17.85 3.57 0.31 2.84 813.79 121.32 2.08 26.33 37.97 16.89 19.16 1.00 127.27 
Feb 4- Feb 8, 1999 147.42 224.61 37.18 1.00 0.44 2.16 101.41 51.89 0.50 6.89 22.87 3.27 5.24 1.00 38.19 
Feb 9 - Feb 13, 199~ 118.53 184.89 25.97 1.00 0.13 2.03 133.73 42.52 0.50 4.00 29.28 4.28 7.17 1.00 48.02 
Mar 11 - Mar 13, 1999 45.48 70.96 43.85 0.40 0.40 1.87 37.96 15.74 0.50 4.00 30.56 1.04 3.10 1.00 42.22 
Mar 15- Mar 19, 1999 183.09 250.52 34.92 1.01 0.67 2.30 158.54 44.85 0.50 10.90 22.71 5.39 7.92 1.00 48.60 
Mar 25 • Mar 29, 1999 846.54 896.79 24.62 3.30 0.37 3.06 708.07 100.51 2.46 24.78 44.85 17.11 21.90 1.00 169.78 
Apr 6 - Apr 7, 1999 447.05 215.64 16.75 1.28 0.31 2.50 219.86 36.75 1.41 12.22 30.11 6.19 10.51 1.00 72.14 

Peters Canyon Wash 
Nov 8-10.1994 32 47 43.95 0.36 2.46 0.91 103.34 16.05 0.50 5.00 26.54 7.49 19.99 0.15 75.07 
Dec 5, 1994 4 4 17.99 0.40 3.10 1.40 67.97 19.99 2.00 5.00 29.99 5.00 19.99 0.50 61.97 
Mar 2-4, 1995 69 97 40.79 0.33 2.77 1.49 193.15 34.86 0.50 5.00 27.17 12.87 19.9~ 1.03 89.55 
Mar 21-23, 1995 483 500 39.77 0.17 1.51 1.79 205.02 31.99 0.50 5.00 20.46 7.17 19.99 1.04 25.89 
Dec 12-16, 1995 125 144 39.48 1.04 4.96 1.97 170.47 33.50 0.97 14.56 43.38 4.85 20.44 1.89 122.80 
Jan 19-21, 1996 334 71 47.27 0.25 1.59 0.73 62.42 11.63 0.54 8.47 24.95 3.23 5.46 0.50 59.43 
Jan 31-Feb 4, 1996 369 386 23.54 0.06 5.64 4.59 1043.22 133.63 5.78 52.30 82.21 31.62 33.97 4.45 269.32 
Feb 19-23, 1996 1,112 1,131 34.00 0.51 3.52 3.33 759.07 79.89 1.92 36.71 48.36 1.01 1.01 0.50 189.68 
Oct 30 - Nov 3, 1996 712 747 23.45 0.90 4.25 3.71 686.72 94.35 1.92 25.79 45.28 21.95 22.97 0.97 230.98 
Nov 21 - Nov 25, 1996 1,815 1,834 16.39 0.41 3.80 5.52 1541.64 135.33 1.96 45.43 73.80 33.72 32.80 0.50 263.18 
Dec 9 - Dec 13, 1996 1,268 1,256 15.95 0.44 1.55 1.97 415.55 43.17 0.53 16.12 24.57 12.16 12.65 0.50 101.64 
Nov 10- Nov 14, 1997 924 935 25.20 0.56 3.61 2.78 473.62 70.93 0.53 14.66 34.48 11.80 10.41 0.50 201.15 
Nov 26 - Nov 30, 1997 222 251 34.89 0.29 4.19 5.19 632.03 535.00 2.50 29.09 59.41 25.98 26.43 0.50 217.90 
Dec 6 - Dec 8, 1997 6,040 6,007 8.38 0.38 9.38 16.79 3686.53 3350.40 10.93 133.58 128.12 84.69 93.38 0.50 720.96 
Dec 18 - Dec 22. 1997 219 311 22.78 0.59 3.36 4.67 1157.70 133.33 3.85 38.74 65.41 21.78 25.03 0.62 190.59 
Jan 9 - Jan 13, 1998 526 574 24.23 0.25 3.06 4.29 972.44 124.52 2.71 28.72 44.92 23.14 20.47 0.50 28.93 
Feb 14 - Feb 15, 1998 2,135 2,111 10.70 0.25 2.20 6.20 2597.41 269.78 4.71 55.06 70.00 45.97 32.58 0.50 126.00 
Mar 25 - Mar 29, 1998 1,141 1,207 25.13 0.43 3.56 1.29 77.61 102.97 3.14 27.64 45.15 26.43 20.32 0.55 119.95 
Nov 8 - Nov 12, 1998 180 410 38.97 5.35 0.57 3.78 611.85 175.02 1.67 18.53 34.06 14.49 12.69 1.00 145.12 
Nov 28 - Dec 2, 1998 253 495 18.00 2.03 0.08 1.60 287.32 45.46 3.23 23.29 41.84 27.96 16.95 1.00 221.54 
Jan 25 - Jan 29, 1999 653 671 80.58 1.17 0.14 1.45 276.71 50.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
Feb 9- Feb 13, 1999 22 76 62.51 3.01 0.36 3.68 262.00 75.68 2.05 18.18 43.87 22.58 14.41 1.00 188.12 
Mar 11 - Mar 15, 1999 15 78 90.85 2.24 0.76 2.08 82.11 18.02 0.53 4.31 28.21 2.67 3.03 1.00 45.87 
Mar 15 - Mar 19, 1999 64 120 60.43 1.33 0.69 3.00 163.09 28.64 0.70 6.28 18.86 4.45 3.87 0.70 51.16 
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Event Mean Concentrations at Automatic Sampling/ Streamgaging Locations 

Channel Vol. Storm Vol. Sampled N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn 
Sampled Period ac-ft ac-ft mg/L mg/L mg/L mgll mg/L mg/L µg/L µg/L µg/L ~19/L pg/L ~19/L µg/L' 

San Diego Creek@ Harvard 
Jan 19-23, 1996 361 335 26.70 0.33 2.85 5.12 1588.01 211.78 2.69 45.10 14.32 23.67 31.28 0.64 270.81 
Jan 31-Feb 4, 1996 783 777 17.90 0.47 4.43 7.40 1026.34 138.49 0.53 6.43 58.59 21.16 27.99 2.34 185.28 
Feb 20-22, 1996 2,411 1,983 8.11 0.48 4.50 8.81 3402.48 330.24 6.00 78.06 69.05 1.00 1.00 0.50 320.23 
Mar 4-8, 1996 487 484 13.23 0.42 3.89 5.56 2223.94 179.76 3.56 61.25 52.85 24.76 32.62 0.50 279.53 
Oct 30 - Nov 5, 1996 449 449 26.73 0.84 7.01 5.55 1360.96 208.94 3.20 41.29 28.65 27.35 31.91 0.89 316.07 
Nov 21 - Nov 24, 1996 1,902 1,903 10.42 0.51 4.76 6.72 1998.98 181.57 3.81 47.84 65.86 29.68 34.59 0.50 261.66 
Dec 9 - Dec 13, 1996 2,272 2,272 11.03 0.18 2.37 3.21 974.51. 88.53 1.49 25.12 29.69 13.67 17.91 0.50 139.59 
Jan 22 - Jan 26, 1997 1,417 641 18.25 0.39 3.02 3.92 1198.72 151.00 2.14 25.66 38.43 17.15 82.46 0.50 194.80 
Nov 10 - Nov 14, 1997 367 365 27.98 0.61 4.80 3.77 660.27 28.09 1.75 18.33 40.12 11.27 12.99 0.50 210.03 
Nov 26 - Nov 30, 1997 581 613 14.45 0.40 5.05 5.76 936.45 823.87 3.49 36.78 56.95 29.05 33.07 0.50 264.33 
Jan 9 - Jan 10, 1998 655 610 6.82 0.26 5.95 9.55 3713.60 342.79 5.10 69.21 72.37 36.40 55.68 0.50 83.62 
Feb 14 - Feb 18, 1998 3,021 3,024 8.09 0.25 3.15 8.71 2220.60 208.52 3.95 44.06 51.12 31.86 31.04 0.50 114.62 
Jan 25 - Jan 26, 1999 689 178 19.88 4.95 0.23 3.75 262.03 37.95 4.48 65.12 124.40 30.80 47.73 1.00 281.96 
Feb 4 - Feb 8, 1999 87 88 33.83 3.11 0.21 2.68 902.21 236.74 1.92 25.30 42.35 13.91 19.41 1.00 127.58 
Mar 11 - Mar 15, 1999 27 168 59.39 0.67 0.06 1.42 228.81 42.18 0.93 7.57 32.50 4.78 16.11 1.00 80.80 

Lane Channel 
Jan 21-25, 1996 130 142 13.04 0.17 3.32 2.33 433.19 65.67 2.88 18.85 91.12 31.41 16.95 0.55 302.71 
Feb 19-23, 1996 497 498 8.18 0.32 2.51 2.69 417.49 48.08 14.24 57.01 95.85 1.01 1.40 1.26 663.87 
Nov 21 - Nov 22, 1996 449.51 407.33 2.83 0.27 1.71 1.40 269.08 33.98 2.00 14.93 42.32 31.03 12.06 0.50 230.40 
Dec 9 - Dec 13, 1996 490.09 489.93 8.96 0.24 1.20 0.44 130.03 18.34 0.64 6.71 29.13 13.61 10.65 0.50 130.77 
Jan 1 - Jan 2, 1996 29.33 27.26 6.93 0.40 1.05 0.42 30.46 9.89 0.50 5.00 26.07 5.17 6.00 0.50 75.01 
Nov 10 - Nov 14, 1997 186.35 179.06 12.52 0.51 1.91 0.74 102.88 24.95 0.50 9.03 34.42 14.41 9.77 0.50 240.45 
Nov 26 - Nov 30. 1997 149.65 171.34 11.04 0.46 2.01 0.88 80.29 60.46 0.54 5.41 34.62 14.46 11.77 1.55 146.80 
Feb 14. Feb 18, 1998 552.38 594.57 8.28 0.25 0.90 3.26 132.54 20.15 0.53 10.85 27.46 11.87 7.89 0.51 52.26 
Feb 19 - Feb 23, 1998 ~15.44 380.52 13.86 0.52 1.09 11.93 Q.00 0.00 0.50 7.69 35.77 10.58 7.58 0.50 48.86 
Mar 25 - Mar 29, 1998 312 343 9.59 0.10 0.50 0.08 40.67 17.43 4.41 16.40 48.83 21.04 10.04 0.50 113.90 
Nov 9 - Nov 12, 1998 208 15.68 0.92 0.20 2.44 120.89 81.64 0.66 7.94 30.70 5.49 16.63 1.00 87.13 
Feb 4 - Feb 8, 1999 54 22.40 0.52 0.33 1.62 50.57 39.50 1.90 7.61 37.49 6.72 10.82 1.00 110.66 
Feb 9 - Feb 13, 1999 39 28.87 0.42 0.13 1.03 39.46 14.57 1.61 6.70 39.16 7.74 11.68 1.00 102.30 
Mar 11 - Mar 15, 1999 35 30.43 0.55 0.33 1.61 33.86 12.87 0.80 4.11 53.47 8.50 8.82 1.00 91.50 
Mar 15 - Mar 19, 1999 49 23.11 0.42 0.28 1.69 57.41 20.14 0.40 3.39 23.62 3.50 5.05 0.62 49.99 
Mar 25 - Mar 26, 1999 86 5.89 0.59 0.29 1.02 62.11 10.54 0.51 4.09 45.21 9.12 8.20 1.00 351.37 
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Event Mean Concentrations at Automatic Sampling/ Streamgaging Locations 

Channel' Vol. Storm Vol. Sampled N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn' 
Sampled Period ac-ft ac-ft mg/L mg/L mg/L mg/L mg/L mg/L µg/L ~19/L µg/L µg/L 119/L µg/L µg/L 

Laguna Canyon 
Mar 10-13, 1995 238 381 2.85 0.12 4.35 6.60 2149.51 199.59 1.25 71.08 42.39 47.37 33.84 0.50 157.81 
Dec 12-16, 1995 14 15 5.50 0.34 2.21 1.92 134.46 24.62 0.56 7.92 32.65 18.71 20.37 0.51 62.60 
Jan 19-23, 1996 25 26 2.98 0.08 2.34 2.81 950.38 85.92 2.64 45.47 58.95 21.49 112.45 0.67 128.14 
Feb 20-24, 1996 191 180 4.50 0.14 3.32 6.22 2521.70 187.65 2.83 69.18 62.02 1.16 1.43 0.50 233.45 
Oct 30 - Nov 1, 1996 50 57 7.76 0.71 4.01 3.66 741.64 85.68 1.47 48.61 24.84 33.11 28.15 0.51 166.69 
Nov 21 - Nov 25, 1996 226 236 3.75 0.33 3.25 4.59 1401.01 105.46 0.86 71.35 56.99 27.53 54.33 0.50 192.30 
Dec 9 - Dec 13; 1996 262 272 3.57 . 0.15 1.72 2.12. 795.03 49.67 0.50 25.02 26.29 10.52 21.91 0.50 82.80 

Oso Creek 
Nov 16, 1994 10 22 6.10 0.20 2.90 1.40 119.95 25.99 300 5.00 27.99 7.00 19.99 0.15 71.97 
Mar 2-6. 1995 2,081 2,107 1.98 0.23 2.29 4.11 857.64 80.30 4.98 29.20 30.75 10.91 19.99 0.58 108.47 
Mar 10-13, 1995 2,271 2,285 3.32 0.25 2.98 3.28 674.94 78.41 3.72 26.83 40.90 10.92 62.94 0.47 119.37 
Jan 19-23, 1996 154 134 6.81 0.17 1.67 1.37 190.67 26.23 4.57 10.71 37.78 5.45 28.31 0.50 79.83 
Jan 31-Feb 2, 1995 342 310 5.88 0.37 4.84 2.95 427.83 53.81 6.48 25.59 43.93 14.65 25.56 2.06 139.28 
Feb 20-24. 1996 1,250 1,247 7.74 0.16 2.26 1.60 171.39 19.17 2.36 9.68 23.69 1.92 11.25 0.50 60.12 
Oct 30 - Nov 3, 1996 344 381 6.76 0.94 5.93 4.54 804.85 124.28 13.42 32.22 39.87 19.17 34.09 1.03 253.00 
Dec 9 - Dec 13, 1996 1,067 1,073 4.57 0.21 1.77 1.49 213.65 27.65 1.82 8.55 21.29 4.58 13.73 0.50 67.74 
Nov 8- Nov 12, 1998 118 144 7.41 3.56 0.30 3.59 433.54 119.01 7.93 21.04 34.36 19.29 22.30 1.00 148.62 
Jan 25 - Jan 29, 1999 327 330 4.35 1.45 0.18 1.51 212.09 59.11 3.78 8.51 24.57 6.32 23.78 1.00 62.32 
Mar 11 - Mar 15, 1999 3 15 5.23 0.76 0.03 1.65 265.37 37.52 6.29 11.40 28.94 7.96 20.97 1.00 79.78 
Mar 15 - Mar 19, 1999 50 84 4.79 0.55 0.08 1.55 146.70 26.38 4.91 8.26 28.95 5.22 17.91 1.00 76.08 
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Time of Field Screening Relative to Rainfall 
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Time of Field Screening Relative to Rainfall 
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Time of Field Screening Relative to Rainfall 
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1 - Coyote Creek @ Monte Vista 
5 - Brea Canyon Channel @ Puente 

12.50 +---------------+----------------------.....; 
1/22/95 0:00 1 /23/95 0:00 1/24/95 0:00 1/25/95 0:00 1/26/95 0:00 1/27/95 0:00 
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Time of Field Screening Relative to Rainfall 

Precipitation from 2/13 to 2/17/95 @ALERT #1152 
17.00 ~-------------------------------------, 

e'; Previous Rainfall Period 
E Feb7-90.12" 

8 16.00 
.E 
Cl) 

~ 
~ 15.00 

~ L----------2 
~ 

:i 14.00 
E 
:J 
u u 
< 

71 

71 - Big Canyon Wash @ Back Bay Drive 

13.00 +, ----------+---------+---------+----------1 
2/13/95 0:00 2/14/95 0:00 2/15/95 0:00 2/16/95 0:00 2/17/95 0:00 

Precipitation from 2/12 to 2/16/95@ ALERT #253 
12.50 ....-------------------------------------, .,, 

S!? .... 
;::: 12.00 
8 
C: 
ui 
;; 11.50 
'E 
ni 

~ 11.00 
!! 
~ 

:i 

Previous Rainfall Period: 
Jan 23-25 1.81" 

§ 10.50 t------------_,.----
1,) 
u 
< 

61 - Bee Canyon Channel@ Alton/Pacifica 

10.00 ----------+---------+---------;------------! 
2/12/95 0:00 2/13/95 0:00 2/14/95 0:00 2/15/95 0:00 2/16/95 0:00 

Precipitation from 2/13 to 2/16/95 @ ALERT #277 
8.00 ~-----------------------------------, .,, 

~ .... 
;:: 7.80 
<II 
0 
C 
ui 
~ 7.60 
C: 

~ 
-o 7.40 

! 
:i 
E 7.2.0 
::I 
u u 
< 

Previous Rainfall Period: 
Jan 20-25 1.22" 2 

3 

12 • Carbon Creek Channel @ Kenwood/Raymond 
13 - Carbon Creek Channel @ Valley View/Ball 

7.00 +.--------------;-------------+-------------! 
2/13/95 0:00 2/14/95 0:00 2/15/95 0:00 2/16/95 0:00 
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• 

i 
/ 

• 

Time of Field Screening Relative to Rainfall 

Precipitation from 2/14 to 2/16/95 @ALERT #1125 
13.00 -r-----------------------------------~ 

; Previous Rainfall Period: 
E Feb 3 0.47'' 
8 .0 

~ 12.00 

~ 
C 
"iij 
a:: 
"Cl 

.S 11.00 
Oil 
"3 
E 
:, 
u 
u 
c( 

30 • Fairview Channel u/s 003 confluence@ Placentia 

10.00 +. ----------+--------------------------

"' e 
:!: ,._ 
Cl) 
u 
C 
II) 

~ 
C 
"iij 
a: 
"'Cl 
!!l 
Oil 
"3 
E 
:, 
u 
u 
c( 

"' e .... 
;::: 
CD u 
C 

2/14/95 0:00 2/14/95 12:00 2/15/95 0:00 2/15/95 12:00 2/16/95 0:00 

Precipitation from 2/13 to 2/16/95 @ ALERT #1150 
12.00 

Previous Rainfall Period: 
Feb 9 0.04" 

11.00 

2B 

10.00 

9.00 
28 · Greenville-Banning Channel@ Sunflower 
70 - Santa Isabella Channel @ Irvine Ave 

70 

8.00 
2/13/95 0:00 2/14/95 0:00 2/15/95 0:00 2/16/95 0:00 

Precipitation from 2/12 to 2/15/95@ALERT #239 
15.50 -r-------------------------------------, 

Previous Rainfall Period: 
Jan 20-26 2.68" 

"' 15.00 

~ 
C 
fii 
a:: 
"Cl 

31 

; 14.50 1;-__________________ .1.-----
"3 
E 
::, 
u u 
c( 

31 • Fountain Valley Channel@ Bushard/Garfield 

14.00 --!-------------+------------.--------------! 
2/12/95 0:00 2/13/95 0:00 2/14/95 0:00 2/15/95 0:00 
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Time of Field Screening Relative to Rainfall 

Precipitation from 3/2 to 3/7/95@ ALERT# 1152 
20.00 ~-----------------------------------

'It 
~ 
E 19.oo 

E 
_g 18.00 

~ 
~ 17.00 
r:r; ,, 

Previous Rainfall Period: 
Feb 13-16 1.22" 

8 

* ,s.oo L-------,,,_....J------------
:i 
E 
~ 15.00 
u 
< 

78 - Salt Creek Channel @ PCH 
80 - San Juan Creek@ Ortega Hwy Bridge 

14.00 +. ---------1-------+---------+--------+---------1 
3/2/95 0:00 3/3/95 0:00 3/4/95 0:00 3/5/95 0:00 3/6/95 0:00 317/95 0:00 

Precipitation from 3/3 to 317/95@ ALERT #297 
20.00 ,----------------------------------------, 

; Previous Rainfall Period: 
..- Feb 13-14 1.48" 
;.:: 19.00 
Q) 
u 
C 
in 

18.00 ] 
r::: 
iii 
~ 17.00 
Q) 

'i 
3 
§ 16.00 73. Aliso Creek Channel @Aliso Creek Rd 
u 
u 
< 

15.00 +. ----------+-----------+----------+----------! 
3/3/95 0:00 3/4/95 0:00 3/5/95 0:00 3/6/95 0:00 317/95 0:00 

Precipitation from 3/2 to 3/7/95 @ ALERT #207 
18.00 ,---------------------------------------, 

'It 
~ .... 
;.:: 
S 17.00 
r::: 
0 

~ 
r::: 16.00 
~ ,, 
Q) 

-; 

Previous Rainfall Period: 
Feb 24-27 0.27" 

3 15.00 
§ ~-----~~ 
u 
u 
< 

77 - English Canyon Channel @ Los Alisos 

14.00 +--------+--------+------------------------; 
3/2/95 0:00 3/3/95 0:00 3/4/95 0:00 3/5/95 0:00 3/6/95 0:00 3n/950:00 
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Time of Field Screening Relative to Rainfall 

Precipitation from 3/4 to 3/8/95 @ ALERT #1165 
15.50 -.-------------------------------------

; Previous Rainfall Period: 
E Mar2-3 0.31" 
(l) 
u 

~ 14.50 

] 
C 

~ 39 
"O 
.S! 13.50 
3 39 - Villa Park Dam @ Lolita Street 
E 
::I 
u 
u 
< 

12.50 +. ----------;-----------;-----------t-----------1 
3/4/95 0:00 3/5/95 0:00 3/6/95 0:00 3/7/95 0:00 3/8/95 0:00 

Precipitation from 3/10 to 3/13/95 @ ALERT #1165 
18.00 ~------------------------------------, 

~ 

e Previous Rainfall Period: ... 
;::: Mar 2-6 1.93" 
~ 17.00 
C 
iii 
] 
C 16.00 
~ 
"O 
.S! 
RI 

3 15.00 
E 
::I 
u 
CJ 

< 

25 

25 - West Street Basin @ WestlChapman 

14.00 +.-----------------------------------~ 
3/10/95 0:00 3/11/95 0:00 3/12/95 0:00 3/13/95 0:00 

Precipitation from 3/10 to 3/13/95@ALERT #297 
23.00 ~-------------------------------------, 

~ 

e .... 
j::: 22.00 
(II 
CJ 
C 
iii 

21.00 
~ 
C 
;a 

~ 20.00 
Cl> 
-;; 
3 
E 19.00 

Previous Rainfall Period: 
March 2-7 3.07" 

~ 1o-----------
u 
< 

4 

82 

82 - Trabuco Creek Channel @ Trabuco Canyon Rd 
84 - Oso Creek Channel @ Alicia Pkwy 

18.00 +. -------------+-------------------------! 
3/10/95 0:00 3/11/95 0:00 3/12/95 0:00 3/13/95 0:00 

Appendix 4.9 

0017955



Time of Field Screening Relative to Rainfall 

Precipitation from 1/16 to 1/19/96 @ALERT# 283 
3.00 ,-------------------------------------

ll) 

!!:! 
i: 2.50 
II> 
0 

.E 
en 

~ 

2.00 

C 1.50 
~ 
"C 
.S? 1.00 
Ill 

:i 
E 
:I 
0 
0 
< 

Previous Rainfall Period: 
Dec 22 - 23, 1995 0.24" 

55 

55 - Santa Ana - Santa Fe Ch. @ Jamboree 

0.50 i 
0.00 +------+------+-------!------!--------;,----------1 
1/16/96 0:00 1/16/9612:00 1/17/96 0:00 1/17/96 12:00 1/18/96 0:00 1/18/96 12:00 1/19/96 0:00 

Precipitation from 1131 to 212/96 @ALERT# 203 
4.00 ,----------------------------------------, 

U'l 

~ 3.50 
;::: 
4' 
0 
C 
cii 3.00 

J! 
C 2.50 
~ 
"C 

! 2.00 
:i 
E 
B 1.so 
0 

< 

Previous Rainfall Period: 
Jan 27- 29 0.11" 

57 

58 

56 
56 - Southwest Tustin Ch. @ Mc Fadden 
57 - North Tustin Ch. @ Holt Ave. 
58 - Redhill Ch. @ Irvine Blvd. 

1.00 +, -------------------------------------1 
1/31/96 0:00 1/31/96 12:00 2/1/96 0:00 2/1/96 12:00 2/2/96 0:00 

Precipitation from 1131 to 2/2/96 @ALERT# 217 
4.00 ,----------------------------------------. 

U'l 

~ 

~ 3.50 
II) 
0 
C w 3.00 

] 
~ 2.50 
a: 
'ti 
.2? 2.00 
l!I 
:i 
E 
:::i 1.50 
0 
0 
< 

Previous Rainfall Period: 
Jan 21 0.53" 

67 
51 

51 - El Modena Irvine Ch. @ Michelle 
66 - Central Irvine Ch. u/s Trabuco Ave. 
67 - Rattlesnake Canyon Wash @ Bryan Ave. 
68 - Hicks Canyon Wash @ Culver Dr. 

1.00 ---------------------------------------1 
1/31/96 0:00 1/31/96 12:00 2/1/96 0:00 2/1/96 12:00 2/2/96 0:00 
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0 

• 

Time of Field Screening Relative to Rainfall 

Precipitation from 1/16 to 1/19/96@ ALERT# 203 
3.00 

U) 

e ... 
2.50 ;:: 

Previous Rainfall Period: 
Dec 22 - 23, 1995 0.59" 

Cl) 
u 
C: 

2.00 iii 41 
38 

] 
C: 1.50 "iij 

ix: LI' 
"C 
Cl) 1.00 -; 
:i 
E 

0.50 ::::, 
u 

37 - Collins Ch. @ Main St. 

37 
38 - Santiago Creek @ Bristol 
41 - Bitterbush Ch. Anita Or. 

u 
c:( 

0.00 

1/16/96 0:00 1/16/96 12:00 1/17/~6 0:00 1/17/9612:00 1/1_8/96 0:00 1/18/96 12:00 1/19/96 0:00 

Precipitation from 1/16 to 1/19/96 @ALERT# 294 
3.00 ~---------------------=-------------------, 

U) 

e ... 2.50 
;:: 
~ 
C: 
en 
l'i 

2.00 

i 1.50 
ix: 
"C 

!!! 
~ 1.00 
::::, 
E 
::I 8 0.50 
<( 

Previous Rainfall Period: 
Dec 22 - 23, 1995 0.43" 

42 

~v --------- 42 - Southeast Anaheim Ch. @ Santa Ana River 

0.00 +-------+-------+------+------+------+--------; 

U) 

e ... 
;:: 
Cl) 
u 
C: 
cii 

~ 
C: 
"iij 
IX 
"C 
$ 
111 
:i 
E 
::I 
u 
u 
<( 

1/16/96 0:00 1/16/96 12:00 1/17/96 0:00 1/17/96 12:00 1/18/96 0:00 1 /18/96 12:00 

Precipitation from 1/31/ to 2/2/96 @ALERT# 1111 
4.00 

Previous Rainfall Period: 

3.50 Jan 21 0.48" 

3.00 

2.50 ~ 
2.00 

1.50 

1.00 

1/31/96 0:00 1/31/96 12:00 

48 49 

l 

45 
45 - Santa Ana Delhi Ch. @ Irvine Ave. 
48 - Bonita Canyon Ch. u/s San Diego Creek 
49 • San Diego Creek@ Campus Dr. 

2/1/96 0:00 2/1/96 12:00 

Appendix 4.9 

1/19/96 0:00 

2/2/96 0:00 
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Time of Field Screening Relative to Rainfall 

Precipitation from 1/31 to 2/2/96 @ALERT# 263 
5.00 ..--------------------------------------. 

~ Previous Rainfall Period: 
;:: 4.50 Jan 21 - 22 0.53" 
GI u 

~ 4.00 

~ 
i 3.50 
Q:; 

'ti ! 3.00 
:i 
E 5 2.50 
u 
< 

69 

69 - East Costa Mesa Ch. @ Highland Ave. 

2.00 +. ----------------------------+----------! 
1/31/96 0:00 1/31/96 12:00 2/1/96 0:00 2/1 /96 12:00 2/2/96 0:00 

Precipitation from 3/4 to 3n/96 @ ALERT# 283 
8.00 ..., 

~ ... 
7.50 j::: 

Previous Rainfall Period: 
Mar 25 - 27 0. 75" 

GI 
u rn 
C 

7.00 iii 

~ 
i3 

c; 6.50 "iii 
Q:; . 
"C 
.Sl 6.00 
I'll 
:i 
E 

5.50 ::::J 
u 

50 - Peters Canyon Wash @ Barranca Pkwy 
52 - Lane Ch. @ Cartwright 

52 53 - Armstrong Ch.@ Gillette 
I,) 

< 
5.00 - . . . . 
3/4/96 0:00 3/4/96 12:00 3/5/96 0:00 3/5/96 12:00 3/6/96 0:00 3/6/96 12:00 3f7/96 0:00 
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Time of Field Screening Relative to RainfaU 

• 8.00 
Precipitation from 3/4 to 3/7/96 @ALERT# 283 

u, 

!2:! .... 
7.50 ,:: 

Previous Rainfall Period: 
Mar 25 • 27 0.75" 

a> 
0 

10 
C 

7.00 in 

~ 
53 

C 6.50 'm 
0::: 
'D 
.! 6.00 
nl 

:i 
E 

5.50 :, 

50 - Peters Canyon Wash @ Barranca Pkwy 
52 - Lane Ch.@ Cartwright 

52 53 - Armstrong Ch. @ Gillette 
u 
0 
< 

5.00 
3/4/96 0:00 3/4/96 12:00 3/5/96 0:00 3/5/96 12:00 3/6/96 0:00 3/6/96 12:00 3nt960:00 

• 
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Time of Field Screening Relative to Rainfall 

Precipitation from 3/12 to 3/14/96 @ALERT# 277 
8.00 ..----------------------------------------. 

IO 

!:!? 
E 1.so 
G) 
u 
C 
Ill 

~ 

7.00 

Previous Rainfall Period: 
Mar4- 5 0.91" 

~ 6.50 

~ 1--------------------~-"CI 

S 6.00 
m 

"S 
E 
:::i 5.50 
u 
u 
< 

3 

2 

4 

2 - Carbon Creek @ Valley View 
3 - Brea Creek@ Western Ave. 
4 - Fullerton Creek @ Valley View 

5.00 +-------------------+-------------------! 
3/12/96 0:00 3/12/96 12:00 3113/96 0:00 3/13/96 12:00 3/14/96 0:00 

Precipitation from 3/12 to 3/14/96@ALERT # 241 
13.00 ..--------------------------------------, 

It) 

$ 12.50 
j:::: 
G) 
u 
C 

"iii 

] 

12.00 

11.50 

Previous Raint:all Period: 
Mar4 - 5 1.34" 

~ 11.00 

i 10.50 ,:1
2 

:i 10.00 
E 1-------.:.i,----
8 s.so I 
< 35 

32 - Carbon Creek Diversion Ch. @ Frontera 
34 - Carbon Creek @ Chapman 
35 - Richfield Ch. @ Orangethorpe 

9.00 +--------------------------------------! 
3/12/96 0:00 3/12/96 12:00 3/13/96 0:00 3/13/96 12:00 3/14/96 0:00 
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I\ 

• 

Ti~e of Field Screening Relative to Rainfall 

Precipitation on 10/30/96 @ALERT# 241 
3.00 ..-------------------------------------, 

co 
!!? ... 
;::: 2.50 
G) 
u 
E 
ti) 2.00 

~ 
C 
.iii 1.50 
D: 
"C 
.Sl 1.00 
ca 
"5 
E 
:I 
u 0.50 
u 
<( 

Previous Rainfall Period: 
April 16-18 0.79" 

"11 

32 

11 - Carbon Creek @ Kenwood/Raymond 
14 - Placentia St Channel@ Orangethorpe Ave. 
33 - Miller Basin@ Miller/Orangethorpe 

0.00 __L----~----1-----------+-----------------~ 
10/30/96 0:00 10/30/96 12:00 10/31/96 0:00 10/31/96 12:00 11/1/96 0:00 

Precipitation on 10/30/96 @ALERT# 203 
3.00 

co 
Previous Rainfall Period: !!? ... 2-50 Apr 17-18 0.48" ;::: 

G) 
37 u 

.s: 2.00 ti) 

37 - Collins Channel @ Main 
41 - Bitterbush Channel u/s E01 @Anita 

~ 41 
C 1.50 -;; 
D: 
"C 
2 1.00 
.!l! y :::i 
E 
:::i 0.50 u 
u 
<( 

0.00 
10/30/96 0:00 10130/96 12:00 10/31/96 0:00 10/31/96 12:00 11/1/96 0:00 

Precipitation on 10/30/96@ ALERT# 294 
3.00 ..--------------------"------------------, 

co 
!!? 
i=: 2.50 
G) 
u 
C: 
ii5 2.00 

~ 
C 1.50 
~ 
"C 

! 1.00 
"5 
E 
~ 0.50 
u 
< 

Previous Rainfall Period: 
Apr 17-18 0.51" 

42 - Southeast Anaheim Channel u/s E01 

42 

0.00 ~---e!-----1----------+---------.----------! 
10/30/96 0:00 10/30/96 12:00 10/31/96 0:00 10/31/96 12:00 11/1/96 0:00 

Appendix 4.9 
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Time of Field Screening Re 1lative to Rainfall 

Precipitation from 10/30 to 11/1/96 @ALERT# 277 
3.00 ~----------------------------------, 

; Previous Rainfall Period: 
;:: 2.50 April 16-18 0.59" 
II) 
u 
C: 
iii 2.00 

1.50 

"O 
.! 1.00 
.!!! 
::, 
E 
:i 0.50 u u 
< 

1 - Carbon Creek @ Monte Vista Ave. 

1 

0.00 4-.---~-----+------------------+----------! 
10/30/96 0:00 10/30/96 12:00 10/31/96 0:00 10/31/96 12:00 11/1/96 0:00 

Precipitation on 10/30/96 @ALERT# 265 
3.00 ..------------------------------------, 

<D 

~ Previous Rainfall Period: 
;::: 2·50 April 16-18 0.67" 
G> u 

~ 2.00 

~ 
C: 
iij 
0:: 
"O 
Cl 

"iii 
:i 

1.50 

1.00 

E 
:i 0.50 u 
u 
< 

6 - Loftus Diversion Channel@ Imperial Hwy. 
7 - Imperial Channel @ Imperial Hwy. 

6 

7 

0.00 -1--------------------~-------lf-----------l 
10/29/96 0:00 10/29/96 12:00 10130/96 0:00 10/30/96 12:00 10/31/96 0:00 
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Time of Field Screening Relative to Rainfall 

) Precipitation from 10/30 to 11/1/96@ ALERT# 277 
3.00 ..-----------------------------------, 

cc, 

e! Previous Rainfall Period: .... 
;::: 2.50 April 16-18 0.59" 
(I) 
u 1 - Carbon Creek@Monte Vista Ave. 
C 
iii 2.00 

:§ 
C: 
iii 1.50 
Ir 
"C 
.l!l 
n:I 

1.00 
"5 
E 
::, 
u 0.50 
u « 

0.00 .L., ___ !!!_ ___ --4 ________ !-------------------! 
10/30/96 0:00 10/30/96 12:00 10/31/96 0:00 10/31/96 12:00 11/1/96 0:00 
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U) 
a, 
;:: 
j:: 
(D 
u 
C 

in 
] 
C 
~ 
a: 
"C 
.! 
n:J 

"S 
E 
::I 
u u 
< 

3.50 

3.00 

2.50 

2.00 

1.50 

1.00 

Time of Field Screening Relative to Rainfall 

Precipitation on 11/21/96 @ALERT# 1150 

Previous Rainfall Period: 
Oct 30 0.90" 

48 - Bonita Canyon Channel u/s FOS 
52 - Lane Channel @ Jamboree 
54 - Barranca Channel @ Main St. 
69 - E. Costa Mesa Channel @ Dover 
70 - Santa Isabella@ Irvine Ave. 

0.50 +. --------;---------+---------+---------
11/20/96 0:00 11/20/96 12:00 11/21/96 0:00 11/21/96 12:00 11/22/96 0:00 
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• 

Time of Field Screening Relative to Rainfall 

Precipitation from 12/9 to 12/11/96 @ALERT# 1117 
6.50 .,----------------------------------~ 

"' !!! Previous Rainfall Period: 
;:: 6.00 
Cl u 
C 
.; 5.50 

~ 
i: 5.00 
~ 
"Cl i 4.50 
"5 

Dec. 5 0.20" 

~ 4.00 -...-----" 

" 

II 

18. Balsa Chica Channel@ We$tminster 
21 • Anaheim Barber City Ch.@ Rancho Rd. 
23. Westminster Ch. @ McFadden 

c[ 

3.50 -+-. ------+---11----+------+-------I'-"-----+-------! 
12/9196 0:00 1219/96 12:00 12/10/96 0:00 12/10/96 12:00 12/11/96 0:00 1Z/11/96 12:00 12/12/96 0:00 

Precipitation from 12/9 to 12/12/96 @ALERT #1180 

"' 
6.50 ,---------------------------::;;:;=---==-. 

~ 
;:: 6.00 ., 
" C 
iii 5.50 
.; 
c .; 5.00 
Cl: ,, 
~ 4.50 
"5 
§ 4.00 
u 
u 
c[ 

Previous Rainfall Period: 
Dec. 5-6 0.20" 

0 

19 • Stanton Storm Channel @ Va!ley View 
20 • JOhnathan Storm Channel @ Valley View 

3.50 +--------------il-------+------+------+------
12/9196 0:00 12/9/96 12:00 12/10/96 0'.00 12/10/96 12:00 12/11/96 0:00 12/11196 12:00 IZ/12/96 0:00 

Precipitation from 12/9 to 12/12/96@ALERT # 239 
6.00 

"' 
~ Previous Rainfall Period: 
;:: 5.50 Dec 5 0.16" 

" u 
C 
iii 5.00 

~ 
2 

C 4.50 .; 
Cl: 
"Cl 
:s 4.00 .. 
"$ 
E 

3.50 :, 

22 • Humbolt Storm Channel @ Spnngdate 

" u 
<I 

3.00 +.------------+------+-------------------! 
12/9196 0:00 12/9196 12:00 12/1OJ960:00 12/10/96 12:00 12111/96 0:00 12111/96 12:00 12112/96 0:00 

Precipitation from 12/9 to 12/12/96 @ALERT# 261 
5.00 .,------------------------------------, 

"' !!! Previous Rainfall Period: 
i:: 4.50 Dec 5 0.08'" .. 
u 
C 
iii 4.00 

~ 
~ 3.50 
Cl: ,, 
~ 3.00 
"$ 
§ 2.50 

" ... 

24 • E. Garden Grove Wintersburg Channel @ Gothard 
4 

<I 
2.00 .t::===~---------+------+------------1 
12/9196 0:00 12/9196 12:00 12110196 0:00 12/10/96 12:00 1Z/11/96 0:00 12/11196 12:00 1 2/12/96 0:00 
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(j) 

~ .... 
;:: 
Cl) 
u 
C 
ai 

~ 
C 
iii 
a: 
"C 
.SI 
Ill 
3 
E 
:i 
u 
u 
< 

Time of Field Screening Relative to Rainfall 

Precipitation from 1/15 to 1/16/97 @ALERT# 1140 
12.00 

Previous Rainfall Period: 
11.50 

11.00 

January 11-13 0.98" 2- Coyote Creek u/s A03 @ Valley View 

15 
3 - Brea Creek@ Western Ave. 
4 - Fullerton Creek @ Valley View 

2 15 - Moody Creek u/s A01 @ Crescent 

10.50 

10.00 

9.50 
3 

4 
9.00 

1/15/97 0:00 1/15/97 12:00 1/16/97 0:00 1/16/97 12:00 

Appendix 4.9 
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• 

Appendix 4.10: 
Annual Measured and Estimated Mass Loads 

• 
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• • Annual Measured and Estimated Stormwater Loads 

N03 P04 TSS Cu Pb Zn 
tons tons tons lbs lbs lbs 

Bolsa Chica Channel 
Total Sampled Load 1,061 9.9 3.5 538 119.0 82.7 471 
Annual Stormwater Volume 94-95 5,062 0.21 Isita Mean EMC 8.8 2.7 478.4 35.2 31.1 178.71 
Cale. Unsampled Load 4,001 47.8 14.6 2598 382.6 337.7 1941 
Sampled+Unsampled Load 57.7 18.1 3136 501.7 420.4 2412 

Total Sampled Load 530 6.3 1.1 99 36.5 26.4 198 
Annual Stormwater Volume 95-96 1,171 0.45 ls1te Mean EMC 8.8 2.3 367.2 32.6 26.9 164.11: 
Cale. Unsampled Load 641 7.7 2.0 320 56.8 46.9 286 
Sampled+Unsampled Load 13.9 3.1 419 93.2 73.3 484 

Total Sampled Load 1,326 11.2 2.7 276 135.1 84.5 581 

Annual Stormwater Volume 96-97 2,872 0.46 lslte Mean EMC 8.4 2.1 311.6 33.9 26.1 167.91 
Cale. Unsampled Load 1,546 17.6 4.5 655 142.7 109.7 706 
Sampled+Unsampled Load 28.9 7.2 931 277.7 194.1 1286 

Total Sampled Load 1,627 22.0 4.2 566 143.4 97.2 965 
Annual Stormwater Volume 97-98 10,907 0.15 I Site Mean EMC 8.6 2.1 247.7 33.4 25.0 111.11 
Cale. Unsampled Load 9,281 108.6 26.1 3124 843.4 630.6 4330 
Sampled+Unsampled Load 130.6 30.3 3690 986.8 727.8 5295 

Total Sampled Load 732 9.8 2.1 105 74.3 23.7 216 

Annual Stormwater Volume 98-99 1,599 0.46 I Site Mean EMC 8.6 2.0 226.6 33.8 23.0 161.21 
Cale. Unsampled Load 867 10.2 2.4 267 79.6 54.2 380 

Sampled+Unsampled Load 19.9 4.5 372 153.9 77.9 596 

Appendix 4.10 

0017968



Annual Measured and Estimated Stormwater Loads 

N03 P04 TSS Cu Pb Zn 
tons tons tons lbs lbs lbs 

Anaheim Barber City Channel 

Total Sampled Load 532 4.2 0.6 53 37.0 20.3 140 
Annual Stormwater Volume 94-95 6,473 0.08 ISite Mean EMC 6.0 1.2 58.5 29.6 19.2 129.91 
Cale. Unsampled Load 5,941 48.5 9.3 472 478.0 310.2 2096 
Sampled+Unsampled Load 52.7 9.9 525 515.0 330.5 2236 

Total Sampled Load 1,230 14.8 2.5 125 192.1 59.8 737 
Annual Stormwater Volume 95-96 2,691 0.46 Isita Mean EMC 7.4 1.3 66.8 42.1 18.3 169.31 
Cale. Unsampled Load 1,461 14.7 2.6 133 167.1 72.6 672 
Sampled+Unsampled Load 29.5 5.1 257 359.2 132.4 1409 

Total Sampled Load 2,007 10.8 2.5 109 183.0 105.9 827 
Annual Stormwater Volume 96-97 2,998 0.67 lsite Mean EMC 6.6 1.2 59.0 39.8 18.8 165.71 
Cale. Unsampled Load 991 9.0 1.6 80 107.1 50.5 446 
Sampled+Unsampled Load 19.7 4.2 188 290.1 156.4 1273 

Total Sampled Load 1,139 9.8 2.2 171 127.5 62.3 604 
Annual Stormwater Volume 97-98 7,523 0.15 I Site Mean EMC 6.7 1.3 74.7 41.1 19.7 179.01 
Cale. Unsampled Load 6,384 58.0 11.3 649 712.7. 342.6 3106 
Sampled+Unsampled Load 67.8 13.6 820 840.2 404.9 3710 

Total Sampled Load 770 10.2 2.9 76 75.6 21.7 289 
Annual Stormwater Volume 98-99 2,172 0.35 'I Site Mean EMC 6.9 1.4 75.1 41.0 19.3 177.61 
Cale. Unsampled Load 1,402 13.1 2.7 143 156.2 73.5 677 
Sampled+Unsampled Load 23.3 5.5 219 231.7 95.2 966 
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• • Annual Measured and Estimated Stormwater Loads 

N03 P04 TSS Cu Pb Zn 
tons tons tons lbs lbs lbs 

Westminster Channel 

Total Sampled Load 401 4.4 a.a 88 60.3 31.8 142 
Annual Stormwater Volume 94-95 3,073 0.13 ls1te Mean EMC 6.6 2.8 177.2 24.9 34.0 1,38.81 
Cale. Unsampled Load 2,672 24.0 10.2 642.7 180.4 246.3 1,007.0 
Sampled+Unsampled Load 28.5 ·11.0 730.5 240.7 278.0 1,149.1 

Total Sampled Load 471 5.5 1.0 83 88.4 30.6 268 
Annual Stormwater Volume 95-96 1,184 0.40 lslte Mean EMC 6.9 2.3 154.4 46.9 31.1 156.01 
Cale. Unsampled Load 713 6.7 2.2 150 91.0 60.3 302 
Sampled+Unsampled Load 12.2 3.2 232 179.4 90.9 570 

Total Sampled Load 996 7.6 2.1 256 99.5 84.7 484 
Annual Stormwater Volume 96-97 1,422 0. 70 lsite Mean EMC 6.9 1.7 184.9 46.1 31.0 170.31 
Cale. Unsampled Load 428 4.0 1.0 108 53.7 36.1 198 
Sampled+Unsampled Load 11.6 3.1 363 153.2 120.8 682 

Total Sampled Load 540 5.9 0.8 86 68.9 24.8 158 
Annual Stormwater Volume 97-98 4,368 0. 12 I Site Mean EMC 7.1 1.6 176.7 47.9 28.3 110.01 
Cale. Unsampled Load 3,828 37.1 8.5 919 498.8 294.2 1768. 
Sampled+Unsampled Load 43.0 9.3 1005 567.7 319.1 1926 

Total Sampled Load 136 2.1 0.3 16 11.1 3.8 37 
98-99 1,137 0.12 I Site Mean EMC 

--

7.2 1.6 176.7 47.1 167.61 Annual Stormwater Volume 27.5 
Cale. Unsampled Load 1,001 9.8 2.2 240 128.1 74.7 456 
Sampled+Unsampled Load 11.9 2.5 256 139.2 78.5 493 
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Annual Measured and Estimated Stormwater Loads 

N03 P04 TSS Cu Pb Zn 
tons tons tons lbs lbs lbs 

East Garden Grove Wintersburg Channel 

Total Sampled Load 2,323 11.8 3.2 316 229.2 115.8 578 
Annual Stormwater Volume 94-95 10,630 0.22 f s1te Mean EMC 4.0 1.4 93.5 30.3 20.6 122.11 
Cale. Unsampled Load 8,307 45.4 16.2 1054 682.5 464:o 2767 
Sampled+Unsampled Load 57.2 19.4 1370 · 911.7 579.8 3345 

Total Sampled Load 1,208 10.8 2.9 145 114.6 80.0 370 
Annual Stormwater Volume 95-96 3,824 0.32 ls1te Mean EMC 4.7 1.5 91.7 31.6 22.0 119.71 
Cale. Unsampled Load 2,617 16.7 5.5 326 224.8 156.6 851 
Sampled+Unsampled Load 27.5 8.3 472 339.4 236.6 1221 

Total Sampled Load 3,291 15.8 5.7 569 283.1 151.3 1009 
Annual Stormwater Volume 96-97 5,251 0.63 Isita Mean EMC 4.7 1.5 102.0 31.7 20.6 123.4) 
Cale. Unsampled Load 1,960 12.5 4.0 272 168.7 109.5 657 
Sampled+Unsampled Load 28.3 9.6 841 451.8 260.8 1667 

Total Sampled Load 4,492 32.3 10.0 722 344.8 237.7 1111 

Annual Stormwater Volume 97-98 15,015 0.30 I Site Mean EMC 4.7 1.4 108.2 30.3 21.0 113.2( 
Cale. Unsampled Load 10,523 67.5 20.7 1548 .866.7 600.1 3237 
Sampled+Unsampled Load 99.8 30.7 2270 1211.5 837.9 4348 

Total Sampled Load 1,448 11.2 1. 7 471 191.2 158.1 855 
Annual Stormwater Volume 98-99 3,473 0.42 J Site Mean EMC 4.8 1.4 108.2 32.0 23.0 131.9) 
Cale. Unsampled Load 2,025 13.2 4.0 298 176.4 126.9 726 
Sampled+Unsampled Load 24.3 5.7 769 367.5 285.0 1581 
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• • Annual Measured and Estimated Stormwater Loads 

N03 P04 TSS Cu Pb Zn 
tons tons tons lbs lbs lbs 

Santa Ana Delhi Channel 

Total Sampled Load 639 6.4 1.9 293 92.6 56.3 271 
Annual Stormwater Volume 94-95 9,150 0.07 I Site Mean EMC 6.2 1.7 243.1 36.7 42.7 157.31 
Cale. Unsampled Load 8,511 72.0 20.1 2808 847.7 987.7 3635 
Sampled+Unsampled Load 78.4· 22.0 3102 940.3 1044.0 3906 

Total Sampled Load 1,605 12.7 7.2 672 298.1 91.1 1617 
Annual Stormwater Volume 95-96 2,804 0.57 lsite Mean EMC 6.6 2.2 243.1 47.9 55.3 218.61 
Cale. Unsampled Load 1,198 10.7 3.5 396 156.1 180.1 712 
Sampled+Unsampled Load 23.4 10.7 1068 454.3 271.2 2329 

Total Sampled Load 2,068 19.0 4.8 729 229.1 188.7 1163 
Annual Stormwater Volume 96-97 4,512 0.46 lsite Mean EMC 7.1 2.1 283.8 46.7 51.5 218.61 
Cale. Unsampled Load 2,444 23.6 7.1 943 310.4 342.1 1452 
Sampled+Unsampled Load 42.5 11.9 1671 539.5 530.8 2615 

Total Sampled Load 7,705 60.0 57.6 1747 802.6 533.1 3160 
Annual Stormwater Volume 97-98 14,259 0.54 I Site Mean EMC 7.2 2.6 281.4 47.2 42.9 217.31 
Cale. Unsampled Load 6,554 64.2. 23.0 3397 840.8 763.9 . 3871 
Sampled+Unsampled Load 124.2 80.5 5144 1643.4 1297.0 7031 

Total Sampled Load 915 11.3 2.6 134 80.2 34.3 322 
Annual Stormwater Volume 98-99 1,763 0.52 I Site Mean EMC 7.4 2.5 258.4 45.3 38.8 209.51 

Cale. Unsampled Load 848 8.5 2.9 298 104.3 89.5 483 
Sampled+Unsampled Load 19.7 5.5 432 184.5 123.8 805 
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Total Sampled Load 

Annual Stormwater Volume 

Cale. Unsampled Load 

Sampled+Unsampled Load 

Total Sampled Load 

Annual Stormwater Volume 

Cale. Unsampled Load 

Sampled+Unsampled Load 

Total Sampled Load 

Annual Stormwater Volume 

Cale. Unsampled Load 

Sampled+Unsampled Load 

Total Sampled Load 

Annual Stormwater Volume 

Cale. Unsampled Load 

Sampled+Unsampled Load 

Total Sampled Load 

Annual Stormwater Volume 

Cale. Unsampled Load 

Sampled+Unsampled Load 

• 

Annual Measured and Estimated Stormwater Loads 

Peters Canyon Channel 

588 
94-95 15,920 

15,332 

1,940 
95-96 41.284 

2,344 

3,838 
96-97 7,398 

3,561 

11,396 
97-98 27,648 

16,251 

1,850 
98-99 2,819 

969 

0.04 lsite Mean EMC 

1732 
0.45 Isita Mean EMC 

0.52 lslte Mean EMC 

0.41 I Site Mean EMC 

0.66 I Site Mean EMC 

N03 
tons 

32.0 
22.8 
474.5 
506.5 

76.8 
26.9 
85.6 

162.4 

91.8 
24.4 

117.9 
209.7 

212.6 
23.3 

513.6 
726.2 

133.1 
26.4 
34.8 

167.9 
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P04 TSS 
tons tons 

1.4 158 
1.7 228.6 
36.3 4759 
37.7 -4917 

8.0 1752 
2.4 412.0 
7.7 1312 

15.7 3064 

20.9 5245 
2.8 552.3 

13.6 2672 
34.4 7917 

167.4 39702 
3.2 900.8 

70.3 19896 . 
237.7 59597 

5.6 848 
3.1 849.9 
4.0 1119 
9.6 1967 

Cu Pb Zn I 

lbs lbs lbs 

34.7 12.6 58 
21.7 9.0 62.31 
905.2 374.0 2591 
939.9 386.6 2650 

256.4 38.7 924 
37.2 10.5 118.51 

237.2 66.8 755 
493.6 105.5 1679 

543.3 254.0 2126 
40.4 14.1 142.41 

391.0 136.5 1379 
934.3 390.5 3505 

2892.3 1833.7 13741 
49.1 24.7 177.31 

2167.0 1089.8 7834 
5059.3 2923.5 21575 

115.3 60.4 524 
49.1 24.7 177.31 

216.2 108.8 782 
331.5 169.1 1306 
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• • Annual Measured and Estimated Stormwater Loads 

N03 P04 TSS Cu Pb Zn 
tons tons tons lbs lbs lbs 

San Diego Creek @ Harvard 

Total Sampled Load 4,042 3579 61.5 37.5 12425 577.9 104. 1 2729 
Annual Stormwater Volume 95-96 5,654 0. 71 lsite Mean EMC 16.4 6.8 1611.0 48.3 19.7 237.51 
Cale. Unsampled Load 1,612 35.8 14.8 3529 211.4 86.3 1041 
Sampled+Unsampled Load 97.4 52.3 15954 789.3 190.4 3769 

Total Sampled Load 5,265 93.1 34.0 10044 625.3 300.9 2938 
Annual Stormwater Volume 96-97 9,226 0.57 lsite Mean EMC 16.2 6.2 1554.7 45.9 . 21.0 237.91 
Cale. Unsampled Load 3,961 87.4 33.6 8369 494.6 225.8 2561 
Sampled+Unsampled Load 180.6 67.6 18412 1119.9 526.6 5499 

Total Sampled Load 4,613 64.8 50.4 13299 674.3 381.5 1728 
Annual Stormwater Volume 97-98 33,624 0.14 I Site Mean EMC 15.7 6.5 1,647.5 48.8 22.9 216.41 
Cale. Unsampled Load 29,011 617.1 254.4 64959 3844.3 1802.6 17062 
Sampled+Unsampled Load 681.9 304.7 78259 4518.6 2184.1 18790 

Total Sampled Load 434 22.4 1.6 223 85.1 20.4 204 
Annual Stormwater Volume 98-99 2,848 0.151 Site Mean EMC 16.9 6.2 1647.5 48.3 22.2 210.01 

Cale. Unsampled Load 2,414 . 55.6 20.3 5406 316.9 . 145.8 1378 
Sampled+Unsampled Load 78.0 21.8 5629 402.1 166.2 1582 

San Diego Creek @ Campus 

Total Sampled Load 66,196 957.9 862.0 130543 12817.3 8840.0 55213 
97-98 79,825 0.83 ( Site Mean EMC 14.4 

.. 

5.7 1,231.3 61.3 41.7 210.81 Annual Stormwater Volume 

Cale. Unsampled Load 13,629 266.4 106.1 46036 2270.1 1544.5 7808 
Sampled+Unsampled Load 1224.3 968.1 176578 15087.4 10384.5 63021 

Total Sampled Load 5,936 166.8 23.3 5719 603.4 280.2 2873 
Annual Stormwater Volume 98-99 7,714 0. 77 I Site Mean EMC 15.9 5.1 1,120.4 47.0 35.0 188.41 
Cale. Unsampled Load 1,778 38.4 12.3 2708 227.3 169.2 911 
Sampled+Unsampled Load 205.2 35.7 8427 830.7 449.5 3784 
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Annual Measured and Estimated Stormwater Loads 

N03 P04 TSS Cu Pb Zn 
tons tons tons lbs lbs lbs 

Oso Creek 

Total Sampled Load 4,362 15.9 21.8 4511 427.2 129.3 1353 
Annual Stormwater Volume 94-95 15,207 0.29 lsite Mean EMC 3.9 3.0 490.4 18.9 5.8 70.51 
Cafe. Unsampled Load 10,845 57.3 44.1 7219 557.2 170.1 2076 
Sampled+Unsampled Load 73.2 65.9 11731 984.5 299.5 3429 

Total Sampled Load 1,746 1691 16.8 4.2 505 131.0 20.8 350 
Annual Stormwater Volume 95-96 2,899 0.60 Isita Mean EMC 4.5 2.8 441.6 22.6 6.1 75.31 
Cale. Unsampled Load 1,154 7.1 4.4 692 70.8 19.2 236 
Sampled+Unsampled Load 23.9 8.6 1197 201.8 40.0 586 

Total Sampled Load 1,454 10.3 4.5 728 103.3 33.2 459 
Annual Stormwater Volume 96-97 5,490 0.26 Isita Mean EMC 4.7 2.8 450.0 23.7 6.9 87.61 
Cale. Unsampled Load 4,036 25.6 15.6 2468 259.8 76.0 961 
Sampled+Unsampled Load 35.9 20.1 3196 363.1 109.2 1421 

Total Sampled Load 

Annual Stormwater Volume 97-98 lsite Mean EMC 4.7 2.8 450.0 23.7 6.9 87.6J 
Cale. Unsampled Load 

Sampled+Unsampled Load 

Total Sampled Load 572 4.0 1.6 201 43.1 14.7 134 
Annual Stormwater Volume 98-99 1,724 0.33 I Site Moan EMC 4.6 2.7 435.9 23.8 6.9 85.91 
Cale. Unsampled Load 1,152 7.3 4.3 682 74.4 21.6 269 
Sampled+Unsampled Load 11.3 5.9 884 117.5 36.3 403 
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• • Annual Measured and Estimated Stormwater Loads 

N03 P04 TSS Cu Pb Zn 
tons tons tons lbs lbs lbs 

Laguna Canyon Channel 

Total Sampled Load 238 0.9 2.1 697 27.5 30.7 102 
Annual Stormwater Volume 94.95 3,794 0.061 Site Mean EMC 3.3 4.8 1,328.1 26.1 53.5 110.41 
Cale. Unsampled Load 3,556 15.8 23.0 6412 251.7 516.4 1066 
Sampled+Unsampled Load 16.7 25·.1 7109 279.1 547.1 1168 

Total Sampled Load 231 221 1.3 1.7 653 35.9 2.9 126 
Annual Stormwater Volume 95.95 591 0.39 lsue Mean EMC 3.7 4.3 1,273.2 36.8 41.6 123.61 
Cale. Unsampled Load 361 1.8 2.1 624 36.1 40.8 121 
Sampled+Unsampled Load 3.1 3.8 1277 71.9 43.7 247 

Total Sampled load 564 3.1 2.6 798 59.7 30.5 210 
Annual Stormwater Volume 96-97 1,374 0.41 !site Mean EMC 4.1 4.0 1,184.5 36.6 36.6 130.61 
Cale. Unsampled Load 810 4.5 4.5 1305 80.5 80.7 288 
Sampled+Unsampfed Load 7.6 7.0 2103 140.2 111.2 497 
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Appendix 4.11: 
Annual Loads of Nitrate, Phosphate, TSS, Copper, Lead, and Zinc 
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Total Stormwater Discharge from, Automatic Sampling Sites 

94-95 
100,000 

10,630 
15,920 15,207 I "A7 .. 9.150 - --· - 3,073 3,794 -

10,000 

--
1,000 ,..._ - I- - I- - - -

No data No data I ,oo 
sec ABC WMC EGW SAD PCW WYL soc 050 LCW 

Site 

95-96 
100,000 

10,000 
3,824 

2,691 2,804 2,699 

1,171 1,184 
1,000 

No data 

100 

BCC ABC WMC EGW SAD ?CW WYL soc oso LCW 

Site 

96-97 
100,000 

9.226 
10,000 

2,872 2,998 
1.422. 1,374 

1,000 

No data No data 

100 

sec ABC WMC EGW SAD PCW WYL soc oso LCW 

Site 

97-98 79,825 
100,000 

27,648 33.624 

10.907 
15,015 14,259 

10,000 

1,000 

No data Nodata 

100 . 

sec ABC WMC EGW SAD PCW WYL soc oso LCW 

Site 

98-99 
100,000 

10,000 
7,714 

2.172 
3,473 2,819 2.848 

1,137 
1,763 1.724 

1,000 

No data 

100 

BCC ABC WMC EGW SAD PCW WYL soc oso LCW 

Site 
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Total Stormwater Nitrate Load from Automatic Sampling Sites 

94-95 • 10,000 

1,000 

., 
73 C ,oo .e 17 

10 

No data No data 

sec ABC WMC EGW SAD PCW \NYL soc oso LCW 

Site 

95-96 
10,000 

1,000 
162 

97 ., 
C 100 .e 24 

12 
10 

No data 

BCC ABC WMC EGW SAD PCW WYL soc oso LCW 

Site 

96-97 
,o.ooo 

1,000 
210 181 '\ 

I ., 
) C 100 

B 29 28 / 

20 
12 8 

10 

Nodata No data 

BCC ABC WMC EGW SAD PCW. WYL soc oso LCW 

Site 

97-98 
10,000 

1,000 
726 682 

1.224 

~ -., 
C 100 ,g 

131 100 124 
68 - ,___ - -

10 - ,_ - I- - - - -
No data No data 

BCC ABC WMC EGW SAO PCW WYL soc oso LCW 

Site 

98-99 
10,000 

1,000 
168 205 .. 78 

C 100 .e 20 23 24 20 
12 11 

0 10 

Nodata 

BCC ABC WMC EGW SAD PCW WYL soc oso LCW 

Site 
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Total Stormwater Phosphate Load from Automatic Sampling Sites 

• 94-95 
10,000 

1,000 

.. 65.9 C 100 
2 18.1 19.4 22.0 25.1 

9.9 11.0 
10 

No data No data 

BCC ABC WMC EGW SAD PCW WYL soc oso LCW 

Site 

95.95 
10,000 

1,000 

., 
C 100 
.2 15.7 

8.3 10.7 8.6 
10 

No data 

BCC ABC WMC EGW SAO PCW WYL soc oso LCW 

Site 

10.000 
96-97 

1,000 

., 
C 100 
.2 

9.6 11.9 
7.0 10 

3.1 

Nodata Nodata 

BCC ABC WMC EGW SAD PCW WYL soc oso LCW 

Site 

97-98 
10,000 

968.1 
1.000 

304.7 237.7 .. 80.5 
C 100 
.2 30.3 30.7 

13.6 9.3 
10 

No data No data 

1 . 

BCC ABC WMC EGW SAD PCW WYL soc oso LCW 

Site 

98-99 
10,000 

1,000 

., 
C 100 
.2 21.8 

• 9.6 
10 

2.5 
No data 

BCC ABC WMC EGW SAD PCW WYL soc oso LCW 

Site 
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Total Stormwater TSS Load from Automatic Sampling Sites 

94.95 • 1,000.000 

100.000 

"' 11.731 
7.109 C 10.000 s 

1,000 

100 

BCC ABC WMC EGW SAO PCW WYL soc oso LCW 

Site 

95-96 
1,000,000 

100,000 
15.954 ., 

C 10,000 .s 
1,068 1,197 1.2n 

1.000 19 H2 
257 232 

,oo 
BCC ABC WMC EGW SAD PCW WYL soc oso LCW 

Site 

96-97 
1,000.000 

100.000 
18.412 

1 .. 7.917 
C 10.000 ) s 1,671 2,103 

931 841 
1.000 

100 

BCC ABC WMC EGW SAD PCW WYL soc oso LCW 

Site 

97-98 
1,000.000 

100.000 59597 78,259 
176,578 

"' C: 10.000 .s 
B20 1,005 

1,000 

100 

BCC ABC WMC EGW SAO PCW WYL soc oso LCW 

Site 

98-99 
1,000,000 

100.000 

"' 8,427 
C 10.000 .s 1.967 

884 
1.000 • 100 

BCC ABC WMC EGW SAO PCW WYL soc oso LCW 

Site 
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Total Stormwater Copper Load from Automatic Sampling Sites 

0 94-95 
100,000 -.--------------------------------------, 

10.000 -1-------------------------------------1 

BCC ABC WMC EGW SAD PCW WYL soc oso LCW 

Site 

95-96 
100,000 ~--------------------------------------, 

10,000 -;-------------------------------------; 

100 -1-................ ----t 

BCC ABC WMC EGW SAD PCW WYL soc oso LCW 

Site 

96-97 
100,000 ~------------------------------------, 

10.000 -1-------------------------------------i 

100 

sec ABC WMC EGW SAD PCW WYl soc oso LCW 

Site 

97-98 
100.000 -.-------------------------------------, 

15,087 

:e ,.ooo -1-,-9-8_7 ..------..840=.-----'S,.22... __ ,, ._21_1
1
_---11.643 

100 

10 +-..L....--L--,---L-"---,--..L........J...---,---'--..___.,.-..,_____.___,.__,__.,__-r-...___.___,.__._....._-,--__ ---.-----; 

BCC ABC WMC EGW SAD PCW WYL soc 0$0 LCW 

Site 

98-99 
100.000 

10.000 

"' 
831 

~ I.ODO 
232 154 139 118 

• 100 

10 

BCC ABC WMC EGW SAD PCW WYL soc oso LCW 

Site 
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Total Stormwater Lead Load from Automatic Sampling Sites 

94-95 
100,000 ,------------------------------------- 0 

10,000 1-------------------------------------1 
a 1.000 278 

5 
1.044 

299 

BCC ABC WMC EGW SAD PCW WYL SDC oso LCW 

Site 

95-96 
100,000 ,-------------------------------------.. 

10,000 1--------------------------------------; 
8 ,.ooo -t--------------2-37----,2~7.,....1 -------,9-0--------------; 
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100 t-----:::=73==-----l-,---.---,--------1 

BCC ABC WMC EGW SAD PCW WYL SDC oso LCW 
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100,000 ,--------------------------------------, 

10,000 ./--------------------------------------1 
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Total Stormwater Zinc Load from Automatic Sampling Sites 
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• 0 
First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness , 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

ABCC03 12/12/95 21:12 11.61 5 750 780.0 7.3 19.0 2.80 47.00 27.00 2100 420 6 63 310 180 62 <1 1500 154 
12/12/95 22:12 

1/16/96 17:04 2.38 5 960 11.0 7.9 14.0 0.91 9.60 4.40 470 110 4 13 87 41 19 1.8 340 290 
1/16/96 18:04 

1/19/96 04:37 0.87 5 2000 4.3 8.4 26.0 o·.10 2.30 0.41 12 8 <1 91 46 3 3 <1 94 346 
1/19/96 05:37 

1/21/96 14:57 7.02 5 330 170.0 7.6 3.5 0.16 4.00 2.80 360 84 3 16 61 53 16 <1 290 74 
1/21/96 15:57 

1/31/96 01:57 2.91 5 630 140.0 7.9 8.1 0.27 3.30 1.60 180 19 <1 20 49 17 12 1.2 170 134 
1/31/96 02:57 

3/4/96 11:56 1.89 5 980 78.0 8.5 11.0 0.54 3.50 1.00 70 23 <1 <10 41 19 9 170 132 
3/4/96 12:56 

10/30/96 4:43 0.62 5 1700 1400.0 7.6 22.0 3.20 37.00 19.00 2900 530 6 50 310 130 52 2 1300 250. 
10/30/96 5:43 F <:1 <:10 29 4 22 <1 110 

11/21/96 7:34 4.28 5 140 44.0 7.0 6.4 0.84 4.00 1.80 58 36 <1 <10 210 22 15 <1 300 38 
11/21/96 8:34 

12/9/96 13:08 3.61 3 250 200.0 7.3 5.9 0.45 2.90 2.00 250 50 <1 13 39 36 11 <:1 270 58 

12/9/96 13:36 

1/1/97 21:08 0.44 5 1100 36.0 8.0 9.9 0.34 2.40 0.70 22 12 <1 <10 22 6 43 <1 82 190 

1/1/97 22:08 

9/25/97 8:41 10.22 9 69 480 180 23 <1 2500 >40001 

11/10/97 12:15 2.26 5 5.7 <1 <10 33 9 13 <1 170 224 

11/10/97 13:15 

12/18/97 12:13 0.81 5 650 440 7.5 9.9 0.6 4.1 2.50 700 110 <1 18 48 42 18 <1 260 116 

12/18/97 13:13 SF <1 <10 19 <2 7 <1 25 
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First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mgll mg/L ugll ug/L ug/L ug/L ug/L ugll ug/L mg/L 

ABCC03 1/29/98 5:21 1.59 5 860 14 7.6 14.0 1.2 4.6 1.00 98 30 2 <10 43 14 9 <1 440 158 
1/29/98 6:21 SF <1 <10 34 6 7 <1 ~ 

5/12/98 14:40 19.50 5 1050 136 7.9 10 <0.05 8,+ a 490 110 18 52 42 14 <2 370 210 
5/12/98 15:40 SF <0.5 6 22 <2 6 <2 66 

11/8/98 3:03 10.36 5 1010 190 7.3 22.0 1.61 39.6 11.0 600 333 4 29 132 87 36 <2 888 190 
11/8/98 4:03 SF <1 <8 20 3 21 <2 100 

3/11/99 10:49 2.07 5 670 88 7.7 9.9 0.51 8.8 0.6 210 110 2 15 71 39 16 <2 401 160 
3/11/99 11:49 SF <1 <8 24 <2 9 <2 83 

3/20/99 6:25 1.19 5 755 18 7.5 9.6 0.48 3.9 1.7 210 62 <1 9 40 14 10 <2 210 184 
3/20/99 7:25 SF <1 <8 22 <2 8 <2 109 

3/25/99 11:44 2.84 5 565 26 7.9 4.8 0.31 4.4 1.6 220 166 <1 <8 33 22 8 <2 193 126 
3/25/99 12:44 SF <1 <8 19 <2 4 <2 26 
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• • First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

BCC02 12/12/95 20:38 0.42 5 1700 10.0 8.0 24.0 0.88 4.00 1.70 17 8 <1 <10 34 5 <40 <1 51 92 
12/12/95 21:38 

1/19/96 06:37 2.18 5 1300 140.0 8.1 24.0 0.82 3.90 1.60 410 65 <1 50 35 18 10 <1 140 276 
1/19/96 07:37 

1/31/96 02:56 1.54 5 1500 90.0 7.8 21.0 0.24 2.60 1.30 200 28 <1 <10 35 13 10 <1 92 278 
1/31/96 03:56 

3/4/96 13:22 8.68 5 990 160.0 8.1 18.0 0.81 3.20 1.70 360 32 <1 10 33 30 12 <1 160 168 
3/4/96 14:22 

10/30/96 5:24 3.89 ~ 1600 370.0 7.6 22.0 1.50 12.00 3.60 710 160 22 70 49 31 1 400 270 
10/30/96 6:24 SF <1 <10 21 <2 14 <1 100 

11/21/96 8:00 4.56 5 340 130.0 7.5 9.9 1.10 6.50 3.30 220 26 <10 90 29 16 <1 280 60 
11/21/96 9:00 

12/9/96 13:10 8.72 5 1300 150.0 8.0 18.0 0.31 3.10 1.40 320 37 <1 <10 34 26 10 <1 150 294 
12/9/96 14:10 

12/27/96 11 :51 2.89 5 1900 180.0 8.1 40.0 0.54 3.40 1.60 250 40 <1 <10 24 31 9 <1 180 264 
12/27/96 12:51 

9/25/97 8:22 8.74 5 1500 81 7.1 15.0 2 9.9 2.00 100 31 <1 <10 30 11 28 <1 210 210 
9/25/97 9:22 SF 1 <10 25 7 19 <1 320 

11/10/97 17:42 6.07 5 42.0 <1 <10 32 5 16 <1 160 404 
11/10/97 18:42 

1/29/98 9:16 64.33 5 390 61 7.6 11.0 4.2 2.2 490 45 3 18 44 40 22 <1 2W 88 
1/29/98 10:16 SF <1 <10 30 15 13 <1 ~ 

11/8/98 3:27 3.31 5 1520 145 7.8 21.0 0.75 11.6 4.28 660 200 <1 18 92 36 20 <2 313 275 
11/8/98 4:27 SF <1 <8 38 8 12 <2 92 
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First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

BCC02 1/25/99 4:05 4.26 5 <1 <8 32 11 7 <2 88 368 
1/25/99 5:05 SF <1 <8 15 <2 5 <2 16 

3/11/99 10:45 0.35 5 1670 13 8.4 19.4 0.25 2.1 0.40 34 12 <1 <8 35 4 5 <2 56 445 
3/11/99 11 :45 SF <1 <8 25 <2 6 <2 25 

3/15/99 9:44 31.23 5 220 78 7.8 5.0 0.41 3.9 1.25 590 130 17 59 38 12 <2 283 50 
3/15/99 10:44 SF 12 16 <2 7 <2 15 

3/25/99 12:03 4.05 5 1680 31 8.2 17.7 0.17 2.2 0.61 130 80 <1 <8 32 9 7 <2 81 318 
3/25/99 13:03 SF <1 <8 23 4 5 <2 36 
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C C 
First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

EGWC05 12/12/95 20:35 2.35 5 1200 180.0 7.9 14.0 0.61 8.40 2.40 300 61 <1 10 70 29 <40 <1 310 304 
12/12/95 21:35 

1/16/96 17:17 6.08 5 1000 78.0 7.6 14.0 0.40 7.50 2.10 210 58 <10 59 24 19 3.2 200 262 
1/16/96 18:17 

3/4/96 12:07 1.76 5 450 64.0 7.9 9.3 0.28 3.30 1.00 76 26 <1 <10 36 10 13 1.5 130 254 
3/4/96 13:07 

11/21/96 7:25 4.34 5 620 580.0 7.5 12.0 <0.1 5.70 1.80 93 22 <1 <10 52 3 20 <1 150 160 
11/21/96 8:25 

12/9/96 12:39 3.66 5 900 180.0 7.9 6.9 0.12 2.50 1.10 110 26 <1 <10 32 13 9 <1 120 164 

12/9/96 13:39 

12/27/96 10:05 0.67 5 1500 32.0 8.2 14.0 0.19 1.70 0.50 31 7 <1 <10 27 5 23 <1 97 470 
12/27/96 11:05 

1/21/97 20:03 33.29 5 560 90.0 7.9 13.0 0.20 2.20 1.10 190 46 <1 <10 28 11 44 <1 190 144 

1/21/97 21:03 

5 360 680 7.5 6 1 
... 

12.0 5 860 180 8 24 110 110 30 320. 9125/97 9:08 6.10 1 930 
9/25/97 10:08 SF 1 <10 13 4 12 <1 340 

11/10/97 11:45 0.62 5 11 <1 <10 43 7 12 <1 160 420 

11/10/97 12:45 

11/26/97 9:18 20.76 5 570 390 8.6 5 7.3 5 880 720 2 <10 50 66 12 <1 140 

11/26/97 10:18 SF <1 <10 8 <2 <4 <1 39 

12/18/97 12:55 88.30 5 460 220 7.4 8 <0.5 3.6 2 460 72 <1 15 48 45 17 <1 270 124 

12/18/97 13:55 SF <1 <10 16 <2 4 <1 35 

1/3/98 0:54 1.70 5 1100 67 7.6 13 <0.5 2.9 78 23 <1 <10 27 14 6 <1 93 280 

1/3/98 1:54 'SF <1 <10 14 <2 <4 <1 30 

1/9/96 9:44 2.90 5 1500 35 B.O 16 <0.5 3.0 64 23 10 <10 34 11 22 <1 -14Q 420 

1/9/98 10:44 SF <10 <10 21 <2 7 <1 400 

1/29/96 6:23 5.41 5 1100 22 7.6 13 <0.5 3.0 0.73 96 30 <1 <10 34 12 11 <1 64 300 

1/29/98 7:23 SF <1 <10 24 2 7.0 <1 q.Q 
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First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mgfl mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/l ug/L ug/L mg/l 

EGWC05 2/14/98 8:53 20.61 5 910 64 7.7 16 <0.5 2.6 1.0 180 39 <1 7.7 36 19 9 <1 87 240 
2/14/98 9:53 SF <1 4 20 7 5 <1 42 

5/12/98 14:29 6.43 5 1310 12 8.2 22 <0.05 u 60 32 <0.5 6 32 6 <4 <2 57 376 
5/12/98 15:29 SF <0.5 5 26 <2 <4 <2 32 

. 11/8/98 3:00 35.56 5 1400 22 . 7.9 11.0 0.4 4.4 0.9 120 80 <1 11 34 8 9 <2 .176 385 
11/8/98 4:00 SF <1 <8 19 <2 8 <2 105 

3/11/99 10:41 0.94 5 1180 11 8.1 9.6 0.1 1.8 1.5 26 24 <1 <8 28 6 6 <2 88 365 
3/11/99 11 :41 SF <1 <8 22 <2 5 <2 57 

3/15/99 10:09 33.93 5 205 35 7.5 4.8 0.5 4.3 1.0 390 140 16 65 60 13 <2 368 112 
3/15/99 11:09 SF <1 <8 7 <2 <4 <2 20 

3/20/99 7:06 1.67 5 1250 5 7.9 8.0 <0.05 1.6 0.2 4 <1 <1 <8 32 4 5 <2 60 366 
3/20/99 8:06 SF 1 <8 29 3 7 <2 55 

3/25/99 11:33 5.82 5 955 23 7.8 4.7 <0.05 2.4 0.5 78 30 <1 <8 27 10 8 <2 105 316 
3/25/99 12:33 SF <1 <8 17 <2 5 <2 36 
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C . ·~ 
First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

WMCC04 12/12/95 21:19 6.70 4 740 590.0 7.3 25.0 2.90 26.00 13.00 2100 380 3 32 480 140 55 1100 165 
12/12/95 22:19 

1/16/96 16:36 1.74 5 1100 45.0 7.7 27.0 1.30 10.00 2.40 160 59 10 <10 84 24 15 3.4 280 304 
1/16/96 17:36 

1/19/96 05:07 1.36 5 910 25.0 6.0 25.0 0.82 4.30 0.90 56 29 <1 <10 39 9 6 <1 140 258 
1/19/96 06:07 

1/31/96 01:46 2.83 5 930 12.0 8.0 14.0 0.33 2.30 0.77 38 16 <1 13 41 10 7 <1 110 258 
1/31/96 02:46 

3/4/96 11 :35 2.63 5 1100 56.0 8.2 14.0 0.46 2.00 0.78 67 23 <1 <10 34 14 24 <1 130 258 
3/4/96 12:35 

10/30/96 5:00· 77.83 5 550 270.0 7.1 13.0 1.50 8.20 4.00 520 110 2 21 83 50 31 <1 530 170 
10/30/96 13:00 SF <1 <10 23 <2 14 <1 150 

11/21/96 7:04 4.80 5 250 160.0 7.4 6.2 0.59 4.80 2.40 260 42 18 83 41 14 <1 290 94 
11/21/96 8:04 

12/9/96 14:00 9.64 5 2 35 85 88 30 420 66 
12/9/96 15:00 

12/27/96 10:00 0.64 5 960 140.0 7.9 15.0 0.27 2.40 0.61 58 15 <1 <10 23 8 5 1.1 130 320 
12/27/96 11 :00 

9/25/97 9:32 1.57 5 930 240 7.0 9.5 3 21.0 5 510 120 2 16 89 44 29 2 720 330 
9/25/97 10:32 SF <1 <10 32 5 37 <1 340 

11/10/97 11 :24 0.54 5 25.0 <1 <10 56 17 20 <1 410 240 
11/10/97 12:24 SF 

12/18/97 12:25 24.94 5 510 130 7.7 8.5 0.6 3.1 1.7 640 170 <1 20 39 59 10 <1 270 134 
12/18/97 13:25 SF <1 <10 16 <2 <4 <1 22 
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First Flush Data 

Vol. No. EC Turb pH N03 NHJ TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

WMCC04 1129/98 7:04 15.66 5 390 10 7.4 12.0 1.2 5.0 1.3 98 43 <1 <10 46 13 9 <1 450 114 
1/29/98 8:04 SF <1 <10 28 <2 7 <1 ~ 

5/12/98 12:25 0.76 5 1660 3.1 8.3 20.0 <0.05 ~ Q 68 36 <1 <4 17 <2 <4 <2 35 440 
5/12/98 13:25 SF 1 5 15 <2 <4 <2 31 

3/11/99 10:28 2.42 5 1130 23 8.3 19.6 0.7 3.7 0.5 80 40 <1 <8 76 17 8 <2 210 328 
3/11/99 11:28 SF <1 <8 42 4 5 <2 98 

3/20/99 6:14 0.38 5 1010 5 7.7 14.9 0.3 2.2 0.6 22 15 <1 <8 36 4 5 <2 87 300 
3/20/99 7:14 SF <1 <8 31 <2 7 <2 67 

3/25/99 11:45 9.38 5 525 23 7.7 6.5 0.4 3.9 1.4 170 62 <1 9 50 25 9 <2 227 140 
3/25/99 12:45 SF <1 <8 19 <2 <4 <2 32 
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• • First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mgll mg/L mg/L mglL mg/L ug/L ug/L ugll ug/L ug/L ug/L ugtl m /L 

SADF01 10/30/96 7:40 9.32 5 770 1200.0 7.0 18.0 2.00 15.00 9.20 2100 260 5 83 130 190 73 1 1300 270 I 

10/30/96 8:40 SF <1 <10 11 <2 19 <1 130 

11121196 8:35 8.32 5 530 360.0 7.3 8.8 1.10 6.80 3.80 670 78 <1 30 97 11 20 <1 360 194 
11/21/96 9:35 

12/9196 16:30 33.47 5 130 300.0 7.5 2.1 0.11 1.90 1.90 210 24 <1 19 48 54 13 <1 280 50 
12/9/96 17:30 

1/1/97 11:00 0.26 5 740 98.0 7.5 5.8 0.50 1.60 0.69 140 45 <10 45 38 18 <1 240 224 
1/1/97 12:00 

9/25/97 11:33 34.55 5 500 1500 7.3 3 1.1 16.0 9.4 2100 330 <1 54 310 260 67 <1 1400 160. 

9/25/97 12:33 SF 1.5 <10 56 45 23 <1 260 

11/10/97 8:17 0.25 5 45 2 <10 74 19 27 <1 440 610 
11/10/97 9:17 

11/26/97 9:39 3.27 5 270 730 8.5 6 1.1 7.3 4.8 1100 910 3 53 180 230 38 <1 70 
11/26/97 10:39 SF <1 <10 11 <2 <4 <1 37 

1216/97 4:06 279.27 5 110 250 8.1 2 0.3 2.4 a 410 360 <1 12 42 43 15 <1 24{) 35 

12/6/97 5:06 SF <1 <10 13 9.0 <4 <1 +Q 

1/3/98 3:18 0.60 5 11 1.3 4.7 1.0 57 <1 <10 75 18 10 <1 180 256 
1/3/98 4:18 SF <1 <10 53 6 8 <1 110 

1/9/98 5:19 0.12 5 18 <0.5 0.85 <0.2 <10 <10 25 <2 13 <1 83 870 

1/9/98 6:19 SF <10 <10 23 <2 8.0 <1 440 

2/14/98 8:58 19.50 5 500 85 7.4 8.4 <0.5 8.6 190 33 <1 12 38 22 7 <1 195 110 

2/14/98 9:56 SF <1 2 18 2 4 <1 297 

2/19/98 20:07 16.64 5 670 75 7.7 11.5 <0.5 3.3 0.9 <1 16 37 35 10 <1 145 176 

2/19/98 21:07 SF <1 3 15 5.20 3 <1 31 

11/8/98 2:41 15.67 5 835 80 7.0 9.2 1.7 12.2 4.6 500 240 3 16 99 48 21 <2 850 230 

11/8/98 3:41 SF <1 <8 24 4 13 <2 326 

2/4/99 19:13 0.30 5 1810 15 7.9 16.7 0.5 2.3 0.5 29 19 <1 <8 23 6 <4 <2 117 600 

2/4/99 20:13 SF <1 <8 17 4 <4 <2 90 
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First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L 

--
mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

SADF01 2/9/99 17:00 0.69 4 1050 28 7.8 10.6 0.3 2.6 0.6 120 40 <1 <8 38.8 25 8.44 <2 223 340 
2/9/99 17:45 SF <1 <8 17 <2 5.4 <2 81.2 

3/15/99 8:32 0.54 5 780 28 7.5 9.2 0.8 3.5 0.6 130 46 10 56 24 7 <2 299 220 
3/15/99 9:32 SF <1 <8 27 <2 <4 <2 120 

3/25/99 12:02 5.48 5 595 26 7.3 6.6 0.7 3.8 0.7- 120 14 1 - <8 59 21 10 <2 375 ,195 
3/25/99 13:02 SF <1 <8 25 3 7 <2 163 

4/6/99 13:07 3.55 5 1050 62 7.5 11.9 1.1 7.4 0.5 110 50 <8 68 14 8 <2 384 372 
4/6/99 14:07 
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• First Flush Data 

c, 
Vol. No. EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 

PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

BCF04 9/25/97 10:15 ST 5 2400 190 7.3 10.0 0 4.5 2.5 280 72 <1 15 43 8 23 <1 110 590 
9/25/97 11: 15 SF <1 <10 30 3 14 <1 76 

12/6/97 1:46 ST 5 <1 18 49 9 12 <1 -1-1-0 265 
12/6/97 2:46 SF <1 <10 150 <2 <4 <1 38 

2/14/98 9:01 ST s 330 <1 24 34 6 18 <1 43.0 410 
2/14/98 10:01 SF <1 2 18 <1 s <1 8 

2/19/98 22:20 ST 5 520 310 7.8 4.9 <0.5 1.6 1.5 <1 33 21 11 20 <1 55 124 
2/19/98 23:20 SF <1 3 16 <1 3 <1 5.60 

3/25/98 8:56 ST 5 490 2900 8.21 13.7 0.7 3.6 0.3 4720 353 <20 345 184 67 235 <20 659 330 
3/25/98 9:56 SF 1 4 9 <:1 5 <1 14 

11/8/98 6:40 ST 5 805 320 7.6 5.3 0.2 4.9 5.2 920 160 2 70 55 18 47 <2 172 190 
11/8/98 7:40 SF <1 34 28 7 23 <2 76 

11/28/98 6:27 ST 5 1030 320 7.7 5.7 0.1 4.6 4.0 850 130 2 47 41 16 32 <:2 164 248 
11/28/98 7:27 SF <1 <8 9 <2 5 2 <10 

1/25199 9:31 ST 5 650 116 8.Q 4.6 0.1 1.6 1.9 300 100 <: 1 21 32 6 17 <2 67 168 
1/25/99 10:31 SF <1 <8 12 <2 5 <:2 18 

4/6/99 13:09 ST 5 1470 436 8.0 3.9 0.3 3.1 2.5 580 120 <1 41 43 11 29 <:2 118 250 
4/6/99 14:09 SF <1 <8 17 <2 <4 <2 <10 
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First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mgll mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

SDMF05 . 9/25/97 10:53 21.94 5 2500 120 7.6 35 <0.1 5.1 3 290 75 2 <10 24 8 12 <1 180 632, 

9/25/97 11:53 SF <10 16 3 6 <1 110 

11/26/97 11:23 170.80 5 670 1600 8.1 11 9.4 8 2200 1900 8 72 150 97 46 <1 850 122 

11/26/97 12:23 SF <1 <10 6 <2 <4 <1 44 

12/6/97 4:25 680.23 5 280 1200 7.8 4 0 6.1 1- 2000 1800 5 75 98 63 66 <1 5-1-0 85 

12/6/97 5:25 SF <1 <10 14 6 5 <1 +:J 

12/18/97 15:04 159.02 5 1600 240 7.9 41 <0.5 2.2 2.0 430 51 <1 <10 27 13 14 <1 110 460 

12/18/97 16:04 SF <1 <10 11 <2 <4 <1 25 

1/3/98 6:46 2.23 5 3000 18 8.2 81 <0.5 1.0 0 26 9 <1 <10 18 3 <4 <1 15 694 

1/3/98 7:46 SF <1 <10 16 <2 <4 <1 <10 

1/9/98 15:31 4.73 5 3100 15 8.4 570 <0.5 1.2 0 28 11 <10 <10 18 4 <1 ~ 800 

1/9/98 16:31 SF <10 <10 13 <2 <4 <1 54 

2/3/98 8:34 254.82 5 4 41 58 29 40 <1 170 

2/3/98 9:34 

2/14/98 10:12 58.73 5 2000 160 8.0 53 <0.5 1.6 2 370 42 <1 12 25 11 9 <1 77 510 

2/14/98 11:12 SF <1 2 12 1 6 <1 14 

2/19/98 20:46 72.67 5 2200 59 8.0 53 <0.5 1.0 2 <1 8 16 6 6 <1 23 640 

2/19/98 21:46 SF <1 2 11.0 2 3 <1 9 

3/25/98 8:02 7.22 5 2460 21 7.84 41 <0.1 <1.0 0.3 3090 21 <1 6 29 4 5 4 57 590 

3/25/98 9:02 SF <1 4 28 2 5 75.0 

5/12/98 15:25 21.32 5 1690 39 8.1 37 <0.05 ~ -1.,.2 200 40 <0.50 12 24 5 4 <2 45 460 

5/12/98 16:25 SF <0.50 7 15 <2.00 <4.00 <2 14 

11/8/98 4:59 86.18 5 2220 48 8.1 44.0 0.5 2.8 1.5 150 70 <1 11 20 5 8 <2 55 600 

11/8/98 5:59 SF <1 <8 10 <2 6 <2 15 
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• • First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mgfl mg/L mg/L mg/L ugtl ug/L ug/L ug/L ug/L ug/L ugfl mgfl 

SDMF05 11/28/98 6:12 26.63 5 <1 9 20 4 6 <2 47 820 

11/28/98 7:12 SF <1 <8 14 <2 5 <2 23 

1/25/99 5:15 5.76 5 2520 21 8.3 58.1 0.2 1.4 1.0 80 20 <1 <8 29 3 4 <2 26 700 

1/25/99 6:15 SF <1 <8 19 <2 5 <2 11 

214/99 20:31 3.06 5 2490 16 8.3 48.4 <0.05 1.6 0.7 43 13 <1 <8 20 <2 <4 <2 17 700 

2/4/99 21:31 SF <1 <8 14 <2 <4 <2 11 

2/9/99 19:16 3.62 5 2460 23 8.5 48.4 <0.05 2.0 0.5 64 22 <1 <8 23 <2 6 <2 30 686 

2/9/99 20:16 SF 

3/11/99 13:09 2.53 5 2560 14 8.4 56.8 0.1 1.3 0.2 36 12 <1 <8 35 2 <4 <2 31 660 

3/11/99 14:09 SF <1 <8 27 <2 <4 <2 17 

3/15/99 10:10 3.67 5 2380 13 8.2 65.6 0.3 1.5 0.4 44 16 <1 10 27 3 <4 <2 39 1875 

3/15/99 11:10 SF <1 <8 11 <2 <4 <2 12 

4/6/99 15:07 12.00 5 2810 27 8.5 48.0 0.1 1.5 0.3 45 15 <1 <8 23 2 <4 <2 40 746 

4/6/99 16:07 
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First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

LANF08 11/21/96 9:23 3.26 4 410 110 7.1 6.0 0.68 3.4 1.40 130 28 2 <10 78 32 19 <1 260 112 
11/21/96 10:23 

12/9/96 12:55 4.15 5 1800 180 7.6 16.0 0.30 3.9 1.80 320 51 12 48 21 10 <1 300 474 
12/9/96 13:52 

1 /1/97 22:12 2.20 5 1900 64 7.6 14.0 0.39 1.9 0.51 81 20 <1 <10 38 7 6 <1 120 504 
1/1/97 23:12 

1/21/97 20:42 ST 2 48.0 <0.1 1.1 0.66 1.2 <10 33 3.9 5.9 <1 <10 1850 
1/21/97 21:42 

2/11/97 0:41 ST 5 3000 98 7.8 37.0 1.0 4.3 1.0 120 32 1.2 <10 40 5.1 9.8 1.0 170 940 
2/11/97 1:41 

11/10/97 8:47 19.85 4 40.0 1350 
11/10/97 9:32 <1 <10 73 4 18 <1 250 

11/26/97 9:36 2.11 5 1400 630 8.2 8.7 0 5.0 4 1100 910 3 38 150 100 43 <1 640 304 
11/26/97 10:36 SF <1 <10 14 <2 <4 <1 42 

12/6/97 .3:59 ST 5 460 200 7.7 4.2 0 2.8 i 310 260 1 10 5 35 16 . 3 200 90 
12/6/97 4:59 SF <1 <10 6 <2 <4 <1 45 

12/18/97 13:43 ST 5 1400 360 7.4 14.0 0.70 5.6 3 660 100 3 29 94 44 22 <1 420 328 
12/18/97 14:43 SF <1 <10 20 <2 4.0 <1 36 

1/9/98 17:37 ST 5 320 250 7.7 2.0 0.50 3.2 2 800 110 <10 28 80 59 25 <1 41-0 70 
1/9/98 18:37 SF <10 <10 10 <2 5 <1 84 

2/14/98 9:09 3.32 5 2000 50 7.7 20.4 <0.5 1.9 180 32 10 38 17 9 1.40 91 420 
2/14/98 10:09 SF <1 4 15 2 5 <1 24 

2/19/98 12:30 0.66 5 4800 2.1 8.1 34.6 <0.5 <1 10 <1 4 17 4 5 <1 30 >1500 

2/19/98 13:30 SF <1 4 15 2 6.40 <1 22 

3/25/98 5:44 1.37 5 2940 42 7.6 30.6 0.5 1.5 <0.1 143 34 17 70 15 9 <1 157 775 

3/25/98 6:44 SF <1 15 59 2 8.80 <1 119 

• • Appendix 4.12 

0018000



• • First Flush Data 

Vol. No. EC Turb pH NOJ NHJ TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

LANF08 11/8/98 2:50 0.29 3 1940 150 7.3 19.0 1.0 16.6 5.8 700 260 3 33 119 42 28 <2 698 435 
11/8/98 3:20 SF <1 <8 22 <2 14 <2 95 

11/28/98 4:50 1.19 5 2 21 77 29 20 <2 406 434 
11/28/98 5:50 SF 2 <8 25 <2 9 <2 73 

1/25/99 3:23 0.73 5 2 11 62 15 9 27 199 280 
1/25/99 4:23 SF <1 <8 21 <2 4 <2 40 

2/4/99 18:24 0.55 5 3630 28 8.1 17.2 0.2 2.4 0.4 70 12 9 32 6 <4 <2 110 1020 
2/4/99 19:24 SF <1 <8 18 <2 <4 <2 55 

2/9/99 17:09 0.86 5 1490 26 7.5 14.5 0.2 3.3 0.7 230 100 12 106 19 11 <2 316 470 
2/9/99 18:09 SF <1 <B 19 2 6 <2 76 

3/11/99 10:40 0.63 5 25.6 0.7 3.3 0.9 10 77 12 10 <2 220 752 
3/11/99 11:40 

3/15/99 9:35 2.84 5 1380 68 7.5 18.3 0.4 3.7 0.7 280 90 2 20 64 31 10 <2 264 430 
3/15/99 10:35 SF <1 <8 15 <2 <4 <2 48 

3/25/99 12:09 0.55 5 2070 68 7.5 24.9 0.5 4.5 1.3 380 92 2 18 72 30 17 <2 370 476 

3/25/99 13:09 SF <1 <8 14 <2 6 <2 33 
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First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn · Hardness 
PERIOD ac•ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L m /L 

CMCG02 1/31/96 02:29 1.85 5 100 61.0 7.1 2.7 0.48 3.20 1.40 50 25 2 12 34 <2 11 <1 210 30 
1/31/96 03:29 

10/30/96 5:45 ST 2 15 110 410 500 130 24 5800 330 
10/30/96 6:00 

11/21/96 8:05 0.05 5 170 42.0 6.7 9.6 0.64 3.8 1.90 39 23 <1 <10 79 18 16 <1 280 50 
11/21/96 9:05 

12/9/96 12:24 0.86 5 350 72.0 6.7 5.8 0.37 3.6 2.00 89 41 <1 <10 64 34 12 <1 320 90 
12/9/96 13:24 

1/1/97 15:21 0.02 5 410 140.0 7.0 0.7 0.99 3.6 2.00 100 51 <1 11 49 31 15 <1 480 90 
1/1/97 16:21 

1/21/97 20:49 9.60 5 320 68.0 7.3 2.1 0.66 <0.5 0.21 130 49 <1 <10 31 28 6 <1 140 144 
1/21/97 21:49 

9/25/97 11:56 ST 5 110 60.0 6.9 7.4 0,2 2.6 1.80 74 40 1 10 44 25 8 <1 270 50: 
9/25/97 12:56 SF 2 <10 34 53 6 <1 400 

11/10/97 8:58 0.22 5 34.0 406 
11/10/97 9:58 SF <1 <10 49 7 23 <1 320 

12/18/97 12:06 ST 5 290 100.0 6.8 6.1 0.60 4.8 2.20 140 61 <1 10 75 31 11 <1 310 64 
12/18/97 13:06 SF <1 <10 30 2 6 <1 130 

1/3/98 3:41 ST 5 190 40.0 6.3 7.8 0.7 3.8 1.90 57 32 <1 <10 53 14 7 <1 170 60 

1/3/98 4:41 SF <1 <10 39 2 7 <1 100 

2/6/98 9:56 2.04 5 350 22.0 6.8 4.4 <0.5 2.4 0.98 65 31 <1 5 35 15 6 <1 90 68 
2/6/98 10:56 SF <1 5 24 6 5 <1 55 

2/14/98 8:47 4.84 5 200 22.0 7.0 5.3 <0.5 1.3 0.82 49 21 <1 5 30 19 5 <1 90 50 

2/14/98 9:47 SF <1 2 31 1 2 <1 26.0 

3/25/98 4:54 2.04 5 532 52.0 7.5 11 0.2 2.5 0.90 109 40 2 9 67 25 12 <1 256 90 

3/25/98 5:54 SF <1 3 31 3 9 <1 123 

9/4/98 8,58 0.17 5 885 16.0 7.0 15 22.0 4.59 240 130 2 13 116 25 32 <2 584 250; 

9/4/98 9:58 SF <1 12 63 10 31 <2 513 
I 

., 
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• "--....___. • First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

CMCG02 1117198 22:47 0.10 5 1340 14.0 7.9 <1.3 0.1 4.5 5.81 80 40 <1 <8 29 5 6 <2 327 295 
11/7/98 23:47 SF <1 <8 18 <2 4 <2 211 

11/28/98 4:49 8.38 5 205 22.0 6.9 4.8 0.1 4.8 1.87 180 82 11 76 37 12 <2 362 60 
11/28/98 5:49 SF <1 <8 28 <2 7 <2 91 

1/25/99 . 3:34 0.04 5 ,160 19.0 6.8 3.4 3.6 2.75 140 74 <1. 9 70 19 10 <2 240 . 60 
1/25/99 4:34 SF <1 <8 30 <2 7 <2 76 

2/4/99 18:07 0.39 5 250 32.0 7.4 7.5 3.6 1.59 72 26 <1 10 50 14 9 <2 228 75 
2/4/99 19:07 SF <1 <8 38 2 7 <2 128 

2/9/99 16:04 0.67 5 260 24.0 7.4 5.7 0.3 4.5 1.71 100 48 <1 9 87 22 14 <2 327 86 
2/9/99 17:04 

3/11/99 11: 18 1.16 5 410 27.0 7.4 5.0 5.0 0.58 78 48 11 87 18 14 <2 294 110 
3/11/99 12:18 

3/25/99 11:26 5.81 5 185 30.0 6.6 2.7 0.4 4.0 1.99 200 36 <1 9 62 22 12 <2 368 48 
3/25/99 12:26 SF <1 <8 25 <2 7 <2 134 
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First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mgfL ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

BARSED 12/12/95 22:48 1.43 5 1800 1100.0 7.4 42.0 1.80 20.00 10 1300 200 7.1 58 150 60 63 <1 640 130 
12/12/95 23:48 

1/19/96 06:18 5.44 5 1300 220.0 7.8 48.0 0.56 4.50 2.30 360 69 16 46 13 13 <1 140 366 
1/19/96 07:18 

1/31/96 03:51 1.02 5 1300 360.0 8.1 33.0 0.20 6.90 2.60 470 71 25 49 16 17 1.6 130 354 
1/31/96 04:51 

2/19/96 20:47 1.87 5 2000 130.0 7.8 65.0 0.72 5.00 1.60 210 16 <1 <10 26 6 8 <1 91 536 
2(19/96 21:47 

10130/96 9:55 3.17 6 6 68 170 56 63 2 690 380 
10/30/96 11 :10 SF <1 <10 14 2 9 <1 48 

11/21/96 9:59 4.37 5 540 530.0 7.6 19.0 1.10 5.80 3.90 970 95 38 76 23 27 <1 240 200 
11/21/96 10:59 

12/9/96 14:43 9.17 4 700 1100.0 7.6 19.0 0.33 5.70 5.90 1800 180 5 55 71 46 41 <1 400 206 
12/9/96 15:28 

2/11/97 0:54 ST 5 2000 1000.0 6.0 74.0 0.85 9.60 4.70 4 30 83 17 32 190 490 
· 2/11/97 1:54 

11/10/97 9:25 1.07 5 50 550 
11/10197 10:25 SF <1 <10 48 20 15 <1 280 

11/26197 9:30 19.68 5 1500 1000 7.9 39 0.3 6.1 6.0 1600 1300 3 53 96 50 39 <1 550 314 
11126/97 10:30 SF <1 <10 8 <2 <4 <1 43 

12/6/97 3:37 175.08 5 240 760 7.9 5 0.4 4.7 6 1200 1000 3 44 67 38 35 <1 44g 50 
12/6/97 4:37 SF <1 <10 7 <2 <4 <1 J9 

12/18/97 14:58 1.32 5 490 940 7.5 13 0.6 5.3 5 1700 190 3 42 93 43 35 <1 380 144 
12/18/97 15:58 SF <1 <10 16 <2 <4 <1 <10 

1/9/98 13:38 1.69 5 1700 140 8.0 19 <0.5 2.8 210 44 <10 <10 44 11 9.0 <1 280 500 
1/9/98 14:38 SF <10 <10 13 <2 <4 <1 220 

2/14/98 9:36 4.79 5 2000 300 8.0 53 <0.5 2.3 2 620 67 20 50 18 15 <1 86 440 
2/14/98 10:36 SF <1.00 3 20 2 6 <1 7 
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• • First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 tss vss Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

BARSED 3/25/98 9:22 23.73 5 442 470 7.79 16 0.2 3.3 1 1390 104 3 26 76 37 22.0 4.60 178 140 
3/25/98 10:22 SF <1.00 4 36 1 4.50 <1 39 

11/8/98 3:23 7.58 5 1120 200 7.5 25 0.4 9.6 6 880 260 2 27 57 32 20 <2 280 290 
11/8/98 4:23 SF 14 30 13 11 <2 123 

11/28/98 5:30 29.15 5 605 260 7.9 10 0.1 3.7 . 6 1020 170 . 3 29 63 53 21 <2 386. 182 
11/28/98 6:30 SF <1 <8 12 <2 <4 <2 11 

1/25/99 4:00 11.62 5 1010 140 8.0 34 0.1 3.6 3 390 50 
1/25/99 5:00 s 

2/9/99 17:04 0.84 5 1260 240 8.0 38 0.1 3.6 2 390 132 16 42 29 14 <2 183 470 
2/9/99 18:04 SF <1 <8 12 <2 4 <2 17 

3/11/99 10:02 0.84 5 1590 340 8.2 29 0.1 6.2 4 720 200 3 32 89 55 25 <2 481 444 

3/11/99 11:02 SF <1 <8 19 <2 <4 <2 15 

3/15/99 10:36 12.69 5 630 350 7.7 25 1.2 9.9 3 1410 220 4 37 79 36 25 <2 374 205 

3/15/99 11:36 SF <1 8 16 4 5 <2 69 
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First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mgfL mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L m /L 

WYLSED 3/4/96 16:40 5.17 5 1500 50.0 8.4 41.0 0.17 2.00 0.75 64 16 <1 <10 19 <2 7 <1 35 402 
3/4/96 17:40 

10/30/96 7:59 0.35 5 1400 160.0 7.2 78.0 2.20 11.00 3.20 340 90 <10 41 3 24 <1 340 400 
10/30/96 8:59 SF <1 <10 20 <2 17 <1 180 

11/21/96 10:12 0.35 5 1200 78.0 7.6 32.0 0.77 5.10 2.30 130 27 <1 <10 58 5 13 <1 81 344 
11/21/96 11:12 

12/9/96 13:18 0.12 5 1400 30.0 8.1 52.0 <0.1 1.50 0.56 13 9 <1 <10 24 <2 4 <1 48 440 
12/9/96 14:18 

1/22/97 0:18 1.10 5 1100 360.0 7.8 16.0 0.18 2.50 2.40 580 86 1 15 27 12 12 <1 48 295 
1/22/97 1 :18 

2/11/97 1:55 ST 5 1300 31.0 7.8 38.0 <0.1 2.30 0.64 54 30 <1 <10 21 <2 6 <1 37 474 
2/11/97 2:55 

11/10/97 9:46 18.46 5 85 496 
11/10/97 10:46 SF <1 <10 28 2 7 <1 120 

11/26/97 9:40 0.17 5 740 250 8.1 30 0.4 3.9 3 540 460 <1 16 .65 36 16 <1 190 
11/26/97 10:40 SF <1 <10 16 <2 <4 <1 34 

1/9/98 17:30 29.58 2 17 0.50 4.9 4.6 <10 33 ·59 24 29 <1 330 260 
1/9/98 18:30 SF <10 <10 17 <2 5.4 <1 90 

2/14/98 9:13 1.20 5 690 120 7.8 22 <0.5 2.4 2 500 46 <1 11 27 7 13 <1 64 190 
2/14/98 10:13 SF <1 2 12 <1.00 12 <1 9 

2/19/98 12:54 1.80 5 870 140 7.9 16 0.5 2.3 5 <1 10 26 6 8 <1 39 232 

2/19/98 13:54 SF <1 8 18 7 <1 29 

3/25/98 6:29 0.55 5 1410 30 7.62 52 0.2 <1.0 525 11 <1 4 20 2.80 7 <1 55 450 

3/25/98 7:29 SF <1 3 18 1 8 <1 62 

9/4/98 13:44 0.17 4 1290 475 7.5 36 0.8 8.2 2 1050 190 3 24 27 17 17 <2 494 400 

9/4/98 14:29 SF 1 13 19 5 11 <2 301 
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• First Flush Data 
C: 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

WYLSED 1/25/99 6:16 17.32 5 8 88 276 47 75 <2 484 180 

1/25/99 7:16 SF <:1 <8 13 <:2 7 <:2 <:10 

2/4/99 21:26 33.48 6 540 650 7.9 11.4 0.3 4.1 5.51 1730 370 3.62 48.8 70.6 28.2 36.1 <:2 256 164 

2/4/99 22:41 SF <:1 <8 10.1 <2 <4 <2 10.8 

3/11/99 11: 14 1.07 5 1270 60 8.2 38 0.5 2.7 160 28 <1 8 43 6 8 <2 100 460 

3/11/99 12:14 SF <1 <8 21 <2 5 <2 19 

3/15/99 9:12 2.52 5 910 78 7.7 31 0.3 2.8 440 110 14 35 8 10 <2 122 264 

3/15/99 10:12 SF <1 <8 12 <2 5 <2 15 

11/21/96 12:58 ST 5 2000 60.0 7.5 15.0 0.82 4.10 1.70 130 20 3 11 27 2 51 <1 71 760 

11/21/96 13:58 SF 6 <:10 14 <2 39 <1 17 
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First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

ACJ01 11/8/98 4:59 ST 5 8 22 20 4 41 <2 153 880 
11/8/98 5:59 SF <1 <8 7 <2 20 <2 36 

2/9/99 18:18 ST 4 2520 36 8.3 7.0 0.1 1.7 1.1 110 18 5 11 24 3 42 <2 55 882 
2/9/99 19:18 SF 3 <8 14 <2 32 <2 16 

3/25/99 13:27 ST 5 1840 136 7.8 159.0 0.2 3.1 2.7 380 40 11 32 47 8 58 <2 166 786 
3/25/99 14:27 SF 1 <8 11 <2 23 <2 12 

0SOL03 1/19/96 09:08 0.83 5 1900 65.0 8.1 9.0 0.49 3.10 1.10 100 22 3 <10 22 4 19 <1 58 712 
1/19/96 10:08 

1/31/96 02:58 0.67 5 2100 64.0 8.1 3.3 <0.10 4.20 1.20 92 16 3 <10 30 8 23 1.2 120 736 
1/31/96 03:58 

2/20/96 02:12 2.13 5 2400 29.0 7.7 3.1 <0.10 2.80 0.90 84 <20 2 <10 21 3 13 <1 57 846 
2/20/96 03:12 

10/30/96 6:46 0.29 5 1700 170.0 7.3 15.0 1.60 6.70 3.20 290 68 6 15 62 7 30 <1 510 604 
10/30/96 7:46 F <1 <10 14· <2 18 <1 190 

12/9/96 13:21 0.27 5 1800 51.0 8.0 5.8 0.18 1.80 0.94 72 19 2 <10 22 6 13 <1 110 700 
12/9/96 14:21 

3/25/98 6:00 ST 5 2760 20 7.65 8 0 1.8 <0.1 33 19 1080 

3/25/98 7:00 SF 2 3 14 2 26 <1 54 

11/8/98 5:45 50.52 5 2250 200 7.6 8.4 0.4 6.8 6.1 960 180 10 40 59 47 33 <2 288 755 

11/8/98 6:45 SF <1 <8 9 <2 10 <2 21 

1/25/99 4:30 26.05 5 1680 130 7.7 5.5 0.2 4.0 2.7 730 150 8 19 35 20 28 <2 136 620 

1/25/99 5:30 SF <1 <8 8 <2 12 <2 11 

3/11/99 11:56 0.41 5 2710 28 8.4 3.5 <0.05 1.0 0.5 98 20 3 <8 23 4 16 <2 49 1048 

3/11/99 12:56 SF 2 <8 17 <2 13 <2 17 

3/15/99 9:07 5.28 5 2240 80 8.1 2.8 0.1 2.1 0.5 300 40 6 12 29 8 15 <2 110 1300 

3/15/99 10:07 SF 1 <8 14 <2 7 <2 18 
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• • First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

LCWI02 12/12/95 21:41 0.10 5 970 800.0 7.4 19.0 2.00 32.00 21.00 2400 330 9 62 290 490 75 1.6 1300 195 
12/12/95 22:41 

1/19/96 06:02 0.16 5 530 65.0 7.8 6.2 0.31 2.50 1.30 85 16 <1 17 33 14 6 <1 94 150 
1/19/96 07:02 

2/20/96 02:21 0.19 5 720 170.0 7.6 3.0 0.20 3.20 1.80 210 42 <1 13 33 19 11 <1 110 196 
2/20/96 03:21 

10/30/96 5:51 · 0.63 5 1500 1300.0 7.3 24.0 3.40 25.00 · 15.00 2900 520 10 60 490 780 86 1600 448 
10/30/96 6:51 SF <1 <10 32 13 19 <1 130 

11/21/96 11:07 0.11 5 510 170.0 7.4 6.2 0.72 5.20 3.30 300 76 <1 17 100 28 17 <1 330 162 
11/21/96 12:07 

12/9/96 13:21 0.14 5 530 420.0 7.5 5.4 0.23 3.10 2.10 280 59 <1 18 45 33 15 <1 190 150 

12/9/96 14:21 

3/11/99 13:19 0.04 5 980 230 B.6 4.1 0.1 2.3 0.4 170 26 50 54 31 35 <2 153 320 

3/11/99 14:19 SF <1 <8 16 <2 <4 <2 <10 

3/15/99 10:05 0.04 5 600 170 8.1 4.7 0.2 2.2 1.1 680 90 <1 42 56 23 31 . <2 130 185 

3115/99 10:19 SF <1 <8 15 <2 <4 <2 <10 
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First Flush Data 

Vol. No. EC Turb pH N03 NH3 TKN P04 TSS VSS Cd Cr Cu Pb Ni Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

PDCM01 10/30/96 7:17 ST 5 1800 1400.0 7.1 30.0 4.90 21.00 19.00 5800 580 120 250 80 49 630 3 2100 550 
10/30/96 8:17 SF 2 <10 17 <2 93 <1 72 

11/21/96 13:52 ST 5 350 200.0 7.2 3.2 0.44 2.80 2.70 570 56 3 32 43 16 32 <1 180 118 
11/21/96 14:52 

2/14/98 9:36 ST 5 940 200 7.2 7.1 <0.5 2.2 2 730 69 5 30 40 15 43 <1 89 200 
2/14/98 10:36 SF 3 11 1 19 <1 15 

3/25/98 6:14 ST 5 943 180 7.38 8.9 0.2 2.2 <0.1 7430 46 7 27 31 12.0 48 <1 110 290 
3/25/98 7:14 SF 2 3 15.0 2 26 <1 58.0 

11/8/98 5:51 ST 5 435 95 7.3 4.2 0.4 2 3.4 470 90 6 28 32 10 32 <2 195 110 
11/8/98 6:51 SF <1 <8 10 <2 11 <2 24 

11/28/98 5:08 ST 5 6 31 37 12 35 <2 209 160 
11/28/98 6:08 SF <1 <8 10 <2 10 <2 19 

2/9/99 17:32 ST 5 850 190 7.4 3.2 0.3 4.6 2.9 150 18 10 39 52 20 56 <.2 329 264 
2/9/99 18:32 SF <1 <8 6 <2 14 <2 20 

3/11/99 11:27 ST 5 1520 ·130 7.7 6.1 0.7 1.9 1.9 100 30 21 26 70 18 81 <2 433 464 

3/11/99 12:27 SF <8 15 <2 28 <2 31 

3/25/99 11:59 ST 5 1490 112 7.4 6.1 0.7 6.5 4.1 510 420 14 26 90 19 70 <2 444 394 

3/25/99 12:59 SF 3 <8 23 <2 30 <2 35 

4/7/99 2:16 ST 5 3350 194 7.9 6.1 0.3 1.9 0.9 500 110 9 21 30 6 67 <2 165 952 

4/7/99 3:16 
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• • First Flush Data 

Vol. No. EC Turb pH NOJ NHJ TKN P04 TSS vss Cd Cr Cu Pb NI Ag Zn Hardness 
PERIOD ac-ft samp mg/L mg/L mg/L mg/L mg/L mg/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L mg/L 

SDCM02 11/21/96 12:37 ST 5 2200 350.0 7.5 9.8 1.30 9.70 5.20 660 140 7 26 110 80 58 <1 700 440 
11/21/96 13:37 

3/25/98 6:12 ST 5 2860 140 7.38 12.8 0.2 5.5 <0.1 2620 81 17 10.0 36 19 105 <1 175 865 
3/25/98 7:12 SF 3.40 3 28 2 59.0 <1 53.0 

3/11199 10:58 ST 5 3740 68 8.5 5.0 0.3 2.3 1.5 250 60 10 12 71 24 60 <2 360 1080 
3/11/99 11 :58 SF 2 <8 34 <2 30 <2 42 

3/15/99 8:26 ST 5 2040 76 7.7 5.5 0.6 3.0 1.0 360 130 6 11 47 22 36 <2 285 688 
3/15/99 9:26 SF 2 <8 22 4 23 <2 79 

4/6/99 13:41 ST 5 3080 122 7.9 4.8 0.6 6.1 1.4 280 130 6 10 52 19 44 <2 264 800 
4/6/99 14:41 SF <1 <8 29 <2 19 <2 29 

4/18/96 0:33 ST 5 2100 4.7 9.0 <0.2 0.57 1.10 1.30 25 13 2 <10 14 <2 23 <1 28 686 
4/18/96 1:33 
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Appendix 4.13: 
Precipitation, Runoff and Tides during Harbors/Bays Sampling 
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Newport Bay Sampling during a March 1995 Storm 

Tributary Discharge and Precipitation during Newport Bay Sampling 
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Newport Bay Sampling During a March 1995 Storm 

Tributary Discharge and Precipitation during Newport Bay Sampling 
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• • Newport Bay Samping during a JanuarywFebruary 1996 Storm 

Tributary Discharge and Precipitation during Newport Bay Sampling 
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Newport Bay Sampling during a February 1996 Storm 

Tributary Discharge and Precipitation during Newport Bay Sampling 
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• Newport Bay Sampling during a November 1996 Storm 

Tributary Discharge and Precipitation during Newport Bay Sampling 
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Newport Bay Sampling during a December 1997 Storm 

Tributary Discharge and Precipitation during Newport Bay Sampling 
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• Newport Bay Sampling during a February 1998 Storm 

Tributary Discharge and Precipitation during Newport Bay Sampling 
20000 T------------------------f.;;;;;~~~~~;;=======1 ---T s.oo 

San Diego Creek 

-Santa Ana Delhi Channel 

- • • • • Precipitation @ALERT# 274 
15000 Sampling Conducted on 2/7 

· 4.00 

~ 
QI 

r·· .. - ......... - -..................... . .---.. ,. -----· ---... ,· J! 
·· 3.00 .E 

ni 
~ 10000 · 
e, 

('II 

0:: 
"C 

~ Ill 
s:. 
u 

.!1l 
C 

g 
C 
0 
.i 

~ 
ijj 
QI 
u 

,£! 
::i 

(/) .. 
QI 

~ 

.. - ................... ····· 
· · 2.00 "5 

E 

5000 · 
· 1.00 

O .l---.lid.___:~-....::::::----..11.:..__~~--=:=!!!-a.l!~-;,,..;::~------------4 0.00 

2/6/98 0:00 2/7/98 0:00 2/8/98 0:00 2/9/98 0:00 2/10/98 0:00 2/11/98 0:00 

Tide 

-2-1----.1...._---,i---.......l----f-----L----l------'-----+------'--------l 
2/6/98 0:00 2/7/98 0:00 2/8/98 0:00 2/9/98 0:00 2110/98 0:00 2/11198 0:00 

Appendix 4.13 

::i 
u 
u 
< 

• 0018019



Newport Bay Sampling during a March 1998 Storm 

Tributary Discharge and Precipitation during Newport Bay Sampling 
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Tributary Discharge and Precipitation during Newport Bay Sampling 
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Newport Bay Sampling during an April 1999 Storm 

Tributary Discharge and Precipitation during an April 1999 Storm 
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• Huntington Harbour Sampling during a November 1994 Storm 

Tributary Discharge and Precipitation during Huntington Harbour Sampling 
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Huntington Harbour Sampling during a March 1995 Storm 

Tributary Discharge and Precipitation during Huntington Harbour Sampling 
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• Huntington Harbour Sampling during a December 1995 Storm 

Tributary Discharge and Precipitation during Huntington Harbour Sampling 
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..J :s 

0.00 .1--~-_._ _ _.___l--_._ _ __._ _ _._-ll---'----'--_.__-ll---'----'---'---f---'---'--......_-t_--'-_ _.___.__-t 

12/12 0:00 12/13 0:00 12/14 0:00 12/15 0:00 12/16 0:00 12/17 0:00 

Bolsa Chica Discharge includes Anaheim Barber City and Westminster Channels 
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Hunt,ington Harbour Sampling during a March 1996 Storm 

Tributary Discharge and Precipitation during Huntington Harbour Sampling 
2000 -.-----------------------------------------------.. 2.00 

---E. Garden Grove Wintersburg Channel 

--Bolsa Chica Channel 
1500 

• Rainfall @ ALERT # 1117 
.. 1.50 

i .c 
u 
C 

0::: 
GI 1000 · · .. ,.oo a 
e> 
111 
.c 
u 
Cl) 

0 - ,__ _____ - - - - - - .. - - --- - ----lliill·-
500 · 0.50 

0 .1----.... !:.l..--~f----==:::::::::=~:!!!!!!~!!!!!!!!!!~~~!!!!!!!!!!!!!!!!!!!!!!l~!!!!!!!!!!!!!~!!!!!!!!!!!!!!!!!!!!!""""---------------l. 0.00 

3/4 o:oo 3/5 o:oo 3/6 o:oo 3n o:oo 3/S o:oo 3/9 o:oo 3110 o:oo 

Tidal Stage during Huntington Harbour Sampling 
6.00 ...---..----,,----,----,---.----,---.----,---'-,r------r___..;;.--r--,---,---.---r--'i---"-T-~---.----,----,--....---r----. 

5.00 --- - ---1--+--· 

g 3.00·---· 

~ 
:I: 

1.00 ·--

-1.00 ··'-----''----L---'---'---'---..L.-.-.._____.'--__. _ _.._ _ _,__.....__..,___...__..___. _ __.__......_ _ _._ _ _.._ _ _.__..____..___. 

3/4 0:00 3/5 0:00 3/6 0:00 3/7 0:00 3/8 0:00 3/9 0:00 3/10 0:00 

.:I 
.C:l ·a 
·u 
2! 
a. 

• Bolsa Chica Discharge includes Anal Barber City and Westminster Channel • Appenaix 4.13 
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Huntington Harbour Sampling during a November 1996 Storm 

Tributary Discharge and Precipitation during Huntington Harbour Sampling 
2000 -.----------------------------------------- 2.00 

1500 · 

. . 

1---Bolsa Chica 

---E. Garden Grove Wintersburg 

· • • • • • Precipitation @ ALERT # 1117 

, ... ;a- .................... - - - .... - - . - - - - .... - - ... - . - ........ - - - ..... - - - - .... " ......... - - - ..... - • - - - ....... - - - ........ -

.. 1.so I 
:e 
C 

~ 1000 
e> 

, 
' ' ' ' 

~ 
· · 1.00 -c 

~ 111 
.c. 
0 
(II 

i5 

includes Anaheim Barber City & Westminster Channels :i 
E 
:, 
0 

500 · .. 0.50 ~ 

0 ..1--:.L--...L.--=~!!!!!a .... -----------------.it::i .... ___________ --J_ 0.00 

10/30/96 0:00 10/31/96 0:00 11/1/96 0:00 11/2/96 0:00 11/3/96 0:00 11/4/96 0:00 

Tide 
6.0 ··~---..-----..-----..-----..---~-..-----,-----,-----..-----..---~--, 

2.0 

1.0 ..J----

0.0 -l----l...------,1----'-----l----''-----ll----''-----ll----''-----i 

10/30/96 0:00 10/31/96 0:00 11/1/96 0:00 11 /2/96 0:00 11 /3/96 0:00 11/4/96 0:00 
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Huntington Harbour Sampling during a January 1997 Storm 

Tributary Discharge and Precipitation during Huntington Harbour Sampling 
2000 ....------------=-----=-----=-----=----""--------'---'=---------.· 3.0 

1500 

~ 
s 
RI . 

~000 .. 
ei 

--•Bolsa Chica 
includes Anaheim Barber City 

& Westminster Ch~ 
---E. Garden Grove Winlersburg 

- • • • • • Precipitation @ ALERT # 1117 
· 2.5 

i: ...... --·· ....... _. -
......... . .. 2.0 ~ 

,~~· i 

.. /' ~ 
.. 1.5 "C 

I S 
I RI 

~,, :i RI 
.c 
u 
Ill 

..•.••.•.•...•.••••••••••••••••••••.•••.•.. .,·· E 
· 1.0 ~ 5 

500 · 

-- . -- --· ....... ·-·-' 0.5 

o .L----J_-1~-----L__:~~~-..... ----...... ---L--+-_:__:~~~- o.o 

u 
<:( 

1/21197 0:00 1/22/97 0:00 1/23/97 0:00 1/24/97 0:00 1/25/97 0:00 1/26/97 0:00 1/27/97 0:00 

Tide 7.0 -·~--~----,----~----,-----,----,----.-------.-----,-----.-----,------, 

1~---i-----1----1----1----

... 
i 
~ 1.0 ·l----11- __ ,_ __ _, .. - --1----1- - -1----1- - -1~---1 

-1.0 .J----.....l.---+-----1----+----'-----!----..__---+----'------t---....._ __ -l 

1/21/97 0:00 1/22/97 0:00 1/23/97 0:00 1/24/97 0:00 1/25/97 0:00 1/26/97 0:00 1/27/97 0:00 

• Appt. . 4.13 • 
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• Huntington Harbour Sampling during a January 1998 Storm 

Tributary Discharge and Precipitation during Huntington Harbour Sampling 
2000 ,--------------------------------------~ 2.00 

1500 

I 
! 

G.J 1000 · 
ei 
.2 
u 
Cl) 

Sampling Conducted· 
on 1/29, 1/31, & 2/2 

-solsa Chica Channel 

-East Garden Grove Wintersburg Channel 

• • • • • ·Precipitation al ALERT# 261 

~ ... -................................ -- .... -... -- ---- .. . 
.. 

c ..................... .,_ ..... ---- .......................... ... 
500 · 

1129/98 0:00 

' . . 
' ' / 

g 5·---
c 

1/30/98 0:00 1/31/98 0:00 2/1/98 0:00 2/2/98 0:00 

Tide 

.g 4 ·.-- --•~---·-·· 
nl 

t 
iii 
B 
~ 
:, 
en .. 
.l!I 
f 0-<----, 

-1 ·•----· 1----1---------1----,-----1---

-2-I---__JL----+-----'----+----..___----+-------'-----1----.L.-----l 

"2 
1.50: 

0 
.:; 
.5 ·a 

· 1.00 £ 
"C 

~ 
:i 
E 

· · 0.50 ~ 
u 
-t 

1/29/98 0:00 1/30198 0:00 1/31/98 0:00 2/1/98 0:00 2/2/98 0:00 213/98 0:00 

Balsa Chica discharge includes Anaheim Barber City and Westminster Channels 
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Huntington Harbour Sampling during a May 1998 Storm 

Tributary Discharge and Precipitation during Huntington Harbour Sampling 
2000 .,----------------------------------------..- 2.00 

Sampling Conducted 
on 5/12, 5/14 & 5/16 

- 1500 
J:'.! 

( . . . . . . . . . . . . . . . . . - . . .•....... - . . . . . . . . . . - . . . . . . . . . . . . . . . . . . . . - ..... : - 1. 50 ~ 

~ : ~ 

~ 
: Bolsa Chica Channel c : ~ 

D::: a: 
m 1000 -

-East Garden Grove Wintersburg Channel 

• ·····Precipitation @ALERT# 261 
1.00 j 

e> 
ra 
.c 
u 
r/) 

ra 
"S 
E 
:I 

o 500 - . 0.50 8 
<( 

o -~--~L-~~~--=~~~------...,..------...------........j. o.oo 
5/12/98 0:00 5/13/98 0:00 5/14/98 0:00 5/15/98 0:00 5/16/98 0:00 5/17/98 0:00 

Tide 
1.,----..-----,---------,----.------,-----,----~----,------,------, 
6 

g 5 

C 
~ 4-•----, 
~ 
ijj 3 -,---· 
G> u 
~ 
:I 

(/J .. 
~ 

-1 ·-----1------------,-----1-----1---~, 

-2 -I----__..J'------__.-----'------1-----'-----+------'-----1-----'------I 
5/12/98 0:00 5/13/98 0:00 5/14/98 0:00 5/15/98 0:00 5/16/98 0:00 5/17/96 0:00 

Balsa Chfca Discharge includes Anah 1arber City and Westminster Channels 
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• Huntington Harbour Sampling during a March 1999 Storm • 
Tributary Discharge and Precipitation during Huntington Harbour Sampling 

1000 · 1.00 

Sampling Conducted 
-Balsa Chica c 

800 · on 3/25, 3/27 & 3/29 .. 0.80:.:. 
-East Garden Grove Wlntersburg C 

~ 
0 

- Precipitation@ ALERT# 261 
.; 

~ - - J! 
.l!I 600 · 0.60 :e-
I'll -... -- - - - - - - -- - - -IX - - - - - - - - - - - - - u 

I!! 
II) 0. 
i:n 

· 0.40 ) 
.. 
I'll 400 · J: 
u ..!!! 
~ ::, 

0 E 
::, 

200 · .. 0.20 u 
u 
c( 

O· 0.00 
3/25/99 0:00 3/26/99 0:00 3/27/99 0:00 3/28/99 0:00 3/29/99 0:00 3/30/99 0:00 

Tide 
7-,~----.------.-----.-----,-----,-------.------.-----.-----.------. 
6 -1-----+------,1-----1-----1------1-----1-----1 

5 -1---------1 

O·l----~.1-----t----,d-l'-----r----, •----l------, ·•---1-----~ 
-1 -1-----1-----1---~ 

-2-'------'------'-------'------'-----..__ ___ _._ ___ __. ____ ...._ ___ __._ ___ _., 
3/25/99 0:00 3/26/99 0:00 3/27/99 0:00 3/28/99 0:00 3/29/99 0:00 3/30/99 0:00 

Balsa Chica discharge includes Anaheim Barber City and Westminster Channels 
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Chemistry, Toxicity and Benthic Community Conditions 
of Selected Southern California Bays and Estuaries 

Figure 1 
Sampling Locations in Newport Bay 

for NOAA/ SWRCB/ EPA Study 

Station No. 

85001 
85002 
85003 
85004 
85005 
85006 
85007 
85008 
85009 
85010 
85011 
85012 
85013 
85014 
85015 
85016 
85017 
85018 

Station Name 

NEWPORT BAY (523) 
NEWPORT BAY (616) 
NEWPORT BAY (791) 
NEWPORT BAY {877) 
NEWPORT BAY (949) 
NEWPORT BAY (1009) 
NEWPORT BAY (431) 
NEWPORT BAY (670) 
NEWPORT BAY (705) 
NEWPORT BAY (819) 
NEWPORT BAY (905) 
NEWPORT BAY (1064) 
NEWPORT BAY {RHINE CHANNEL) 
NEWPORT BAY (NEWPORT ISLAND) 
NEWPORT BAY (ARCHES STORM DRAIN) 
NEWPORT BAY (YACHTMANS COVE) 
NEWPORT BAY (UNIT II BASIN) 
NEWPORT BAY (UNIT I BASIN) 

Sampling Design 

RANDOM 
RANDOM 
RANDOM 
RANDOM 
RANDOM 
RANDOM 
RANDOM 
RANDOM 
RANDOM 
RANDOM 
RANDOM 
RANDOM 
DIRECTED 
DIRECTED 
DIRECTED 
DIRECTED 
DIRECTED 
DIRECTED 

R = Sampling sites selected using EPA's EMAP stratified raooom sampling design intended 
to assess the spatial extent of toxicity. 

D = Sampling sites selected using a directed point sampling design intended to investigate 
potential toxic hotspots. 

Appendix 4.14 
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Chemistry, Toxicity and Benthic Community Conditions at Selected 
Southern California Bays and Estuaries 

Figure 2 
Sampling Locations in Dana Po!nt Harbor 

for NOAA/ SWRCB/ EPA Study 

S5C17 D 
/ 

/ 95C{!5 C 
," /-b----71 ~~ 95004 R , 

,' / / ........._ I 
/ / 1 I ~~-- -... / i' -' " * ,· i ------ ---- i .,,.-- -----1. 

1
1 

_:, I • .} ---.__ ... ___ ~ / ,• --.-..._,,..---... .. ......_____ 

I _/ -f ~--:-·~- --..... ___ --...., (I ' I 
j / r, • / / ----- '-. r--1- I 

( 
'. :,,*' ---- .·...L l I ~ ii.. ' • --- I 'K 11 ____ ....__ ~ I ..., ....... --- ........ I ' 

------ ·--__, --.:,.\~=------------- ./· ---~? /~,.. r ___ 
1

1 

Station No. 

95004 
95005 
95016 
95017 

-------- ---I!.--- ~ -
. ---------- ....._ '-------- .~ 

·-"::".:-.::.--. --..j_ ------ .--· } 
---"::-...:::;,-,_ ! ---- ---· .,...,,, /' 

--~---- I . ----.. .,.-,-..,... .#..,;P 
--..:.;---===..:_~ - '°""'-,-~--i --.::---

95016 R ---..-:::::-=._--::-_ -~ 
~ 

--...;,~ 
~ 

Station Name 

DANA POINT HARBOR (386) 
DANA POINT HARBOR (COMMERCIAL BASIN) 
DANA POINT HARBOR (396) 
DANA POINT HARBOR (STORM DRAIN) 

Sampling Design 

RANDOM 
DIRECTED 
RANDOM 
DIRECTED 

R = Sampling sites selected using EPA's EMAP stratified random sampling design intended to 
assess the spatial extent of toxicity. 

D = Sampling sites selected using a directed point sampling design intended to investigate 
potential toxic hotspots. 
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• 
Figure 3 

Chemistry, Toxicity and Benthic Community Conditions 
of Selected Southern California Bays and Estuaries 

Figure 4 
Total Chlordane Concentrations in Newport Bay 

Sediment Samples for NOAA/ SWRCB/ EPA Study 
Total PAH Concentrations in Newport Bay 

Sediment Samples for NOAA/ SWRCB/ EPA Study 

Ttl. Chlordane Cone. 

DO 10 2.26 ppm-below TEL 
1!12.26 10 4. 79 ppm.-below J>EL 
•4.79 to 50 ppm-above PEL 

85018 D 

85003,R-

85016 D 

Cl· 0 lo 1.684.06 ppb-bclow TEL 
l:J 1,684.06 lo 16,770.54 ppb-hclow PEL 
•16,770.54 to 200.000 ppb-abovc PEL 

TEL = Threshold Effects Level = The geometric mean of the 5oth percentile of the "No Effects" data and the 15th percenlile of the "Effects" data. 
PEL= Probable Effects Level= The geometric mean of the 85th percentile of the "No Effects" data and the 50th percentile of the "Effects" data. 

Appendi.x 4.14 
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85016 D 
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Chemistry, Toxicity and Benthic Community Conditions 
of Selected Bays and Estuaries 

Figure 5 
p,p'-DDE Concentrations in Newport Bay 

Sediment Samples for NOAA/ SWRCB/ EPA Study 

p.p'-DDE Cone. 

D O lo 2.07 ppb-bclow IBL · 
Ill 2.07 ro 374.17 ppb-below PEL 
a374.17 ID 500 ppb-above PEL 

85018 D 

Figure 6 
Total DDT Concentrations in Newport Bay 

Sediment Samples for NOAA/ SWRCB/ EPA Study 

Ttl. DDT Cone. 

D O · 10 3.89 ppb-bclow TEL" 
0 3.89 10 51.7 ppb-bclow PEL 
ast.7 lo 160ppb-allovcPEL· 

TEL = Threshold Effects Level = The geometric mean of the 501h percentile of the "No Effects" data and the 15th percentile of the "Effects" data. 
PEL = Probable Effects Level= The geometric mean of the 851h percentile of the "No Effects" data and the 50th percentile of the "Effects" data. 

85018 D 

• Appenrfric 4.14 • 
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• Chemistry, Toxicity and Behthic Community Conditions 
of Selected Southern California Bays and Estuaries 

Figure 7 
Copper Concentrations in Newport Bay 

Sediment Samples for NOAA/ SWRCB/ EPA Study 

65016 D 

85003 A· 

Copper Cone. 

Q O to 18.7 ppm-below TEL 
Cl 18.7 to 108.2 ppm-below PEL 
• 108.2 10 505 ppm-above PEL 

85016 D 

Figure 8 
Mercury Concentrations in Newport Bay 

Sediment Samples for NOAA/ SWRCB/ EPA Study 

Mercury Cone. 

00 loO.IJppm-hclowTEL 
Bo. I J lo 0.696 ppm-below PEL 
•0.696 lo 10 ppm-ahove PEL 

TEL = Threshold Effects Level = The geometric mean of the 50th percentile of the "No Effects" data and the 15th percentile of the "Effects" data. 
PEL= Probable Effects Level = The geometric mean of the 85th percenUle of the "No Effecls" data and the 5oth percenllle of the "Effects" dala. 

Appendix 4.14 
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Chemistry, Toxicity and Benthic Community Conditions 
of Selected Southern California Bays and Estuaries 

Figure 9 
Toxicity of Sediment Interstitial Water Samples 
in Newport Bay to Sea Urchin Fertilization for 

NOAN SWRCB/ EPA Study. 

85001 R 

"' 

85005 R 

85003 R 

85016 D 

Figure 10 
Benthic Community Degradation in Newport Bay 

Samples for NOAN SWRCB/ EPA Study 

Benthic lndex 

•o 10 0.3 lmpac1ed 
00,3 lo I Nonimpacled 

85018 D 

85016 D 

Benthic community degradation is assessed using a Benthic Index, calculated based on measures 
of the Total Number of Fauna, Number or Crustacean Species, and Numbers or Positive and Neg
ative Indicator Species. 

Apper"1il( 4.14 • 
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Chemistry, Toxicity and Benthic Community Conditions 

of Selected Southern California Bays and Estuaries 

Figure 11 
Total Chlordane Concentrations in Dana Point Harbor 
Sediment Samples for NOAA/ SWRCB/ EPA Study. 

95017 D 

Tl]. Chlonlanc. Cone. 

0:, lo 2.26 ppb,bclow TEL 
02.26 co 4.7'> ppb-hdoll.• PEL 
a.1.79 IQ 8 ppb-<1bove PEL 

Figure 12 
Copper Concentrations in Dana Point Harbor 

Sediment Samples for NOAA/ SWRCB/ EPA Study. 

05017 0 

/ 95(>:15 D 

/-:-1-1--;::~··. ~ 
\ cs ~~ - fri~ 

--------~~ --- ?/ r '-~-- -- --------~---'-'--1 ~ C•Jppt:r Com;. ~ 

1:1 U co IIU l'l'"'·hclow "l"EI, 95016 A ::::::-.. 
0 IR.1 hi l(Jll.2 rr111,\x•k1w !'Iii. 
11 IOlU 10 1,/.)()jl 1'1•111-ahm·,• l'EL 

---·- . -- ---~. _ ...... 

TEL = Threshold Effects Level = The geometric mean of the 50th percentile of the "No Effects" data and the 15th percentile of the "Effects" data. 
PEL = Probable Effects Level = The geometric mean of the 85th percentile of the "No Effects" data and the 5oth percentile of the "Effects" data. 
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Cheimistry, Toxicity and Benthic Community Conditions 
of Selected Southern California Bays and Estuaries 

Figure 13 
Toxicity of Sediment Interstitial Water Samples 
in Dana Point Harbor to Sea Urchin Fertilization 

for NOAA/ SWRCB/ EPA Study. 

Urchrn Fertilization 

• Nol MOl}"lOd 
ONot Slgn!ftconl 
ss10,·,rncon1 

1 
.HlohlV SIQtilncunl 

~---·---~· , ...... 

'°"·-...c 
9SOIGn~ 

Figure 14 
Benthic Community Degradation 
in Dana Point Harbor Samples 
for NOAA/ SWRCB/ EPA Study. 

95017 0 

nenthic Tndex ] 

•o lo 0.3 lmp~c,cd 
00.3 to l Nonimpac1cd 

~::,.... 

Benthic community degradation is assessed using a Benthic Index, calculated based 
on measures of the Total Number of Fauna, Number of Crustacean Species, and 
Numbers of Positive and Negative Indicator Species. 
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Station Name 

Anaheim Bay/Navy Harbor 
Anaheim Bay/Navy Marsh 
Anaheim BaylNavy Marsh 2 
Hunlington Harbour/Edinger. Street 

Huntington Harbour/Warner Ave Brdg 

Huntington Harbour/Harbor Lane 
Newport Bay/Bay Island 
Newport Bay/Turning Basin 

Newport BaylHighway 1 Bridge 

Newport BaylCrows Nest 

Newport Bay/Rhine Channel/End 

I 

Dana Point Harbor/Boat Yard 

Garden Grove/Wintersburg Channel 

.Upper Newport Bay/MacArthur 

Upper Newport Bay/Drain 4 

Corona Del Mar 

ND Not Detected 
NA Not Analyzed 

Sample 
Date 

12/22/91 
12/22/91 
12/22/91 
12/22/91 
2n/94 
1/30/95 

12122/91 
1/6/93 
217/94 
1/30/95 

12/22/91 
12/22/91 
12/22/91 
1/30/95 

12/22/91 
1/5193 
217194 
1/30/95 

12122/91 
1/5/93 
217194 
1/30/95 

12/22/91 
1/5/93 
217/94 
1/30/95 

12/21/91 
1/5/93 

1/23/91 
3/17/93 
1/23/91 
3117193 
1123191 
3/17/93 
11/29/91 

Table 1 
SWRCB Mussel Watch Program 1991-1995 

Organic Chemicals Exceeding Selected Criteria 
(ppb, wet weight) 

Chlor- I Dacthal Hepta- Oxa- Toxa- Total Total 
pyrffos chlor- dlazon phene Chlor• DDT 

epoxlde dane 
8.8+ 103.6+ 
9.9+ 103.5+ 

o.r 7.5+ 80.8+ 
ND 0.5 ND . 2.1· ND 12.0+, 68.6+ 
1.3· 2.2· ND ND ND 8.9+ 36.2+ 
0.9· ND 0.2· 0.9 1s.1 ·+ 13.1+ 63.5+ 
ND ND 1.1 • ND 14.3+ 51.3+ 

2.6 .. ND 1.1 • 26.0"+ 16.1+ 54.2+ 
1.3· ND 1.5" ND 16.7+ 52.8+ 

1.1 • 0.2 0.7 20.7"+ 17.9+ 70.6+ 
1.4* 16.3+ 135.9+ 
2.8*' 14.8+ 141.1+ 

ND 1.1 • ND 10.2+ 57.2+ 
0.1· 1.6" 15.6*+ 6.3+ 25.2 
ND ND ND 2.3* ND 15.8+ 162.5'+ 

9.1'" 0.6 ND 1.8' 42.0"+ 11.6+ 80.7+ 
1.4* NO NO ND ND 10.4+ 72.9+ 
2.9'' 1.2* 0.2· 4.o·· 43.4*+ 17.0+ 119.2+ 
0.8' 2.3* ND 16.2+ 139.8+ 
1.4'" ND ND 10.4+ 53.0+ 
0.6* ND ND 8.1+ 53.2+ 
0.3 0.8 10.8*+ 6.3+ 36.6+ 
ND 3.a·· ND 22.9'+ 165.8'+ 
1.2* ND ND 13.9+ 47.3+ 
1.6** 0.5 ND 6.6+ 36.3+ 
0.7' 1.9· 22.1'+ 9.6+ 40.9+ 

2.3+ 
NA 

28.4* 13.3+++ 28.2 
22.0 18.9+++ 95.6+++ 

7.5 60.0' ND 15.5+++ 86.2+++ 
42.0* 62.0 .. 110.0+++ 11.1 +++ 76.0+++ 
27.4 ND 12.1+++ 60.3+++ 
56.0' 140.0+++ 11.5+++ 93.1+++ 
a.a·· 0.9++ 16.3++ 

Dieldrin Total Diaz-
PCB lnon 

1.8+ 53.0+ 
1.8+ 51.0+ 
0.9+ 40.0+ 
1.9+ 52.0+ 
1.5+ 11.8+ 
2.7+ 15.5+ 
2.0+ 44.0+ 
2.4+ 49.0+ 
1.7+ 17.1+ 
2.8+ 32.4+ 
4.6+ 460.0··+ 
2.3+ 66.0+ 
1.8+ 58.0+ 
1.7+ 8.6+ 
2.4+ 70.0+ 
2.7+ 24.0+ 
1.6+ 11.5+ 
1.9+ 16.9+ 
4.8+ 460.0'*+ 
4.1+ 160.0+ 
1.5+ 75.7+ 
2.1+ 44.1+ 
5.2+ 630.0'*+ 
1.8+ 40.0+ 
2.1+ 62.3+ 
1.9+ 45.2+ 

19.0+ 
NA 

5.3+++ 29.4+++ 22.5* 
4.4+++ 61.0+++ NA 
1.6+++ 22.5+++ 
2.8+++ 27.0+++ 
1.0+++ 9.4+++ 
3.8+++ 21.0+++ 
0.5++ 11.0++ 

• Equals or exceeds EDL 85 
•• Equals or exceeds EDL 95 

+ Exceeds MTRLs in Enclosed Bays and Estuaries 
++ Exceeds MTRLs in Ocean Waters 

+++ Exceeds MTRLs in Inland Surface Waters 

Appendix 4. 14 

C 

Dichloro- Dlcofol Total 
benzo- PAH 

phenone 

NA 
53.0+ 

NA 
NA 

NA 
24.3+ 

NA 
NA 
NA 

12.1+ 
NA 
NA 
NA 

80.4+ 
NA 
NA 

NA 
210.2+++ 

NA 
72.9+++ 

4.1' 273.6'' NA 
ND NA 164.1+++ 
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Station Samplo 
Name Date 

Anaheim Bay/Navy Harbor 12/22/91 
Anaheim Bay/Navy Marsh 12/22/91 
Anaheim Bay/Navy Marsh 2 12/22/91 
Huntington Harbour/Edinger S1ree1 12/22/91 

217194 
1/30/95 

Huntington Harbour/Warner Ave Brdg 12/22/91 
1/6/93 
2/7/94 

1/30/95 
Huntington Harbour/Harbor Lane 12/22191 
Newport Bay/Bay Island 12122191 
Newport Bay/Turning Basin 12/22/91 

1130/95 
Newport BaylHighway 1 Bridge 12/22/91 

1/5/93 
2/7194 
1130195 

Newport Bay/Crows Nesl 12/22191 
115/93 
2n/94 

1/30/95 
Newport Bay/Rhine Channel/End 12/22191 

1/5/93 
2/7/94 

1/30/95 
Dana Point Harbor/Boat Yard 12/21/91 

115193 
Garden Grove/Wintersburg Channel 1/23/91 

3/17/93 
Upper Newport Bay/MacArthur 1123/91 

3/17193 
Upper Newport Bay/Drain 4 1/23/91 

3/17/93 

NA Not Analyzed 
< Below Indicated Detection Limit 

• 

Alumlnum Arsenic 

150.0* 
130.0* 
160.0* 
140.0" NA 
190.0* 1.6+ 

250.0 .. NA 
120.0 NA 
110.0· NA 
190.0" 1.5+ 
200.0· NA 

73.0 NA 
230.0"' NA 
150.0' 1.5+ 
110.0 NA 
61.0 NA 
52.0 NA 
110.0 1.5+ 

280.0" NA 
NA 
NA 

1.4+ 
NA 

110.0 
200.0' 

Table 2 
SWRCB Mussel Watch Program 1991-1995 

Trace Elements Exceeding Selected Criteria 
(ppm, wet. weight) 

Cadmium Chromium Copper Lead 

1.0+ 

1.0+ 
1.5+ 0.24 
1.3+ 0.28 
1.5+ 18.00 .. + 
1.3+ 0.26 1.60· 
1.3+ 0.12· 1.50 
1.4+ 0.33 1.10· 
1.2+ 1s.oo··+ 1.50 
1.0+ 5.00' 2.60'+ 
1.2+ 
1.4+ 0.16 
1.1•+ 1.90''+ 
1.4+ 2.60 
1.9'+ 2.10 
1.4+ 2.70 
1.4+ 7.00' 
1.4+ 0.18 3.70 2.1 O'+ 
1.5+ 2.30"+ 8.30' 0.95 
1.7•+ 0.29 21.00"+ 1.00 
1.2+ 2.50••+ 2.10 0.49 
1.1+ 0.24 4.10 2.60'+ 

2.7"+ 1.40"+ 11.00' 0.94 
1.5+ 0.45 26.00'"+ 0.92 
1.6"+ 0.57 11.00' 0.58 
0.9 12.00·· 

2.4 .. + 15.00" 
6.20 0.41" 

1s.oo·· 0.24' 
8.4""+# 

0.1 
5.20 
9.70* 

Manganese 

4.20 
4.20 

6.20·· 
4.8o· 
4.10 
5.00· 
5.90" 

3.20 
7.81' 
7.50*' 
6.9o·· 
2.90 
3.80 
4.80' 
4.50 
4.40' 
6.81' 

12.00·· 
6.10" 

2.70 
10.00' 

+ Exceeds MIS 

Mercury Selenlum 

NA 
0.40+ 

NA 
NA 
NA 

0.37+ 
NA 

0.02 
0.03 
0.04 
0.06' 
0.06' NA 
0.05 NA 

0.09'' 0.31+ 
0.03 NA 
0.07* 
o.os· 
0.07* 
0.00· 

0.07'' 
0.05" 

0.02 
0.05' 

• Equals or exceeds EDL 85 
•• Equals or exceeds EDL 95 # Exceeds MTRLs In Inland Surface Waters 

Appenrti)( 4.14 
/ ' 

Sliver Zinc 

40.0 
55.o· 
63.0" 
55.0' 
54.0' 

64.0' 
55.0* 
42.0 
46.0 
46.0 

75.0"+ 
74.0 .. + 
76.0"+ 
81.0··+ 

42.0 
70.0'+ 
98.0'*+ 
88.0"+ 
72.0'+ 
59.0' 

110.0"+ 
<0.002 25.0' 
0.04'' 26.0 .. 

• 
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Station 
Name 

San Diego Creek/Michelson Drive 

San Diego Creek/Barranca Parkway 

El Modena Chan/Upstr Walnut Ave Bridge 
Peters Canyon Channel 

Aliso Creek 

Santa Ana River/Imperial Hwy Bridge 
San Juan Creek/Doheny State Park 

Huntington Harbour/Anaheim Bay 

Newport Bay 

Species codes are listed in Table 3-A 
< - Below Indicated Detection Limit 

'--
Table 3 

SWRCB Toxic Substances Monitoring Program 1991-1995 
Trace Elements Exceeding Selected Criteria 

Species Tissue 
Code Analvzed 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 
PRS w 

SAKR w 
PRS w 
PR$ w 
PRS w 
WCK L 
WCK F 

BP F 
BP L 

BSP F 
BSP L 
SSB F 
SSB L 
BP L 
BP F 

(ppm, wet weight) 

Sample Cadmium Chromium 
Date 

5/16/91 0.06 
5/16/91 0.06 
6/6/92 0.07 
5/19/93 0,12· 
6/2/94 0.07 

6/17/95 0.13* 
6/17/95 0.12* 
5/16/91 o.oa· 
6/6/92 0.11· 
5/16/91 0.31 .. 
5/16/91 0.15 .. 
6/7/92 0.24 .. 
5/19/93 0.14* 
6/2/94 0.13* 
6/2/94 0.13* 

6/17/95 0.14* 
7/29/95 0.50 .. 
7/29/95 0.43** 
5/18/93 o.2a· 
6/17/93 0.15** 
7/29/95 0.72 .. 
7/29/95 0.19•• 

11/21/91 <0.02 
11/21/91 NA 
6/7/92 NA 
6/7/92 <0.02 

6/18/93 NA 
6/18/93 0.06 .. 
6/20/91 
6/20/91 
6/8/92 
6/8/92 

Tissues Analyzed: W - Whole Body 
F - Filet 
L - Liver 

Appendix 4.14 

Lead 

NA 
0.10 

5.00 .. 
NA 

Nickel Selenium 

1.60" 
1.60" 
1.40• 
1.30 
1.ao· 
1.10 
1.10 
1.60* 
1.40* 

<0.10 · 1.40• 
0.16 . 1.90·· 
0.21· 1.90*" 
0.20·· 

NA 
NA 

<0.10 
<0.10 

NA 

• - Equals or exceeds EDL 85 
•• - Equals or exceeds EDL 95 
NA - Not Analyzed 

Zinc 

39.00 
33.00 
37.00 
34.00 

49.00 .. 
25.00 
29.00 
40.00* 
40.00' 

38.00 
43.oo· 
39.00 
46.00* 
44.oo· 
38.00 
48.00* 
47.oo· 

I 
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Species 
Station Name Code 

San Diego Creek/Michelson Drive PRS 
PRS 
PRS 
PRS 
PRS 
PRS 
PRS 

,San Diego Creek/Barranca Parkway PRS 
PRS 
PRS 

El Modena Chan/Upstr Walnut Ave Brg PRS 
Peters Canyon Channel PRS 

PRS 
PRS 
PRS 
PRS 
PR$ 

Santa Ana River/Imperial Hwy Bridge SAKR 
CP 

San Juan Creek/Doheny State Park PRS 
PRS 
PRS 

San Juan Creek/La Novia Avenue LMB 
Huntington Harbour/Anaheim Bay WCK 

BP 
BSP 

Anaheim Bay/Sunset Boatworks YFC 
Newport Bay SSB 

BP 
BCK 

Species codes are listed in Table 3-A 
Chemicals in Group A are listed in Table 4-A 
Tissues Analyzed: W • Whole Body 

F· File! 

• 

Tissue 
Analyzed 

w 
w 
w 

.w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
w 
F 
w 

' w 
w 
F 
F 
F 
F 
F 
F 
F 
F 

Table 4 
SWRCB Toxic Substances Monitoring Program 1991-1995 

Organic Chemicals Exceeding Selected Criteria 
(ppb, wet weight) 

Sample Chlor- Dacthal 
Date pyrifos 

5/16/91 <10.0 120.0* 
5/16/91 <10.0 120.0' 
6/6/92 <10.0 5.1 

5/19/93 15.0 9.0 
6/2/94 <10.0 6.9 
6/17/95 55.0* 140.0' 
6/17/95 59.0* 130.0' 
5/16/91 
6/6/92 
5/19/93 
5/16/91 550.0'' 
5/16/91 16.0 670.0" 
617192 <10.0 12.0 

5/19/93 15.0 7.9 
612194 <10.0 9.0 
6/2/94 <10.0 5.6 
6/17/95 40.0* 16.0 
5/18/93 
7/25/95 
6/17/93 
7/29/95 
7/29/95 
6/12/94 
11/21/91 

617/92 
6/18/93 
6/17/95 
6/20/91 
6/8/92 

6/18/95 

• Equals or exceeds EDL 85 
Equals or exceeds EDL 95 

Oxa- Hexa-
dlazon chloro-

benzene 
240.0 
240.0 
200.0 
130.0 
70.0 

420.0' 
360.0' 
350.0' 
310.0 
170.0 

8.2' 
330.0 
480.0' 
200.0 
77.0 

120.0 
79.0 

320.0* 
340.0' 
310.0' 
56.0 .. 

+ Exceeds MTRLs in Inland Surface Waters, Enclosed 
Bays and Estuaries or Ocean Waters 

App~r:,rHx 4.14 
,' 

Toxa- gamma-
phene HCH 

(Lindanel 
130.0# 
160.0# 
150.0# 
180.0# 
120.0# 
<100.0 
320.0# 
180.0# 
140.0# 
130.0# 
500.0# 
550.0# 
330.0# 
393.0# 
300.0# 
390.0# 
540.0# 

2.7 
3.3+ 

Total 
,I 

Total Total Diaz- Chem. 
Chlor- DDT PCB lnon Group 
dane A 

180.0*' 190.4# 
260.0*' 220.1# 
<50.0 203.0# 
<50.0 215.5# 

440.0 .. 151.5# 
<50.0 48.1 
87.0 .. 365.6# 

754.0 222.3# 
1054.0# 193.9# 
386.0 144.6# 

157.0# 3986.0# 677.6# 
109.0# 2179.0# 180.0*' 677.0# 
65.8 1617.2# 120.0 .. 405.4# 
74.2 1512.0# <50.0 477.1# 
45.4 918.0 <50.0 350.8# 
54.1 930.0 <50.0 452.5# 
27.9 707.0 74.0*' 574.9# 
<5.0 
6.0+ 

42.8*' 368.0'* 260.0* 42.8'* 
5.3+ 100.0+ <50.0 5.3 
<5.0 61.0+ <50.0 ND 

28.5+ 243.0+ 70.0+ 
110.0+ 135.0' 
48.0+ <50.0 
66.0+ <50.0 

# Equals or exceeds NAS recommended guideline 
< Below indicated deteclion limil 
ND Not Detected 

• 
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Station 
Name 

"High" Concentration Criteria Level 

Newport Beach Wedge Jetty 

Anaheim Bay West Jetty 

Table 5 
NOAA NST Mussel Watch Project 1990-1993 

Trace Elements and Organic Chemicals Exceeding Selected Criteria 
(dry weight) 

Species Tissue Number of Years Lead Total Total 
Analvzed Samoled Since 1990 (Pb} DDT Chlordane 

4.0 oom 120 ppb 31 ppb 

Mytilus californianus 3 2*+ 2· 

Mytilus californianus 4 2·+ 4• 4* 

Total Total 
Dieldrin PCB 
15 ppb 470 ppb 

1* 1* 

• Number of years since 1990 in which the concentration of the chemical was equal to or exceeded the indicated "High" Concentration Criteria Level. 
"High" is defined as the mean plus one standard deviation of the log normal distribution of concentrations among sites using 1990 data. 

+ Number of years since 1990 when concentration exceeded the U.S. Federal Drug Administration human consumption guidelines. 

Appendix 4.14 
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Species Code 

PRS 

SAKR 

CP 

LMB 

WCK 

BP 
BSP 

SSB 

YFC 
BCK 

Table 3-A 
SWRCB Toxic Substances Monitoring Program 1991-1995 

Freshwater and Marine Fish Species Code List 

Type Common Name Species Name 

Freshwater Red Shiner Cyprinella lutrensis 

Freshwater Santa Ana Sucker Catostomus santaanae 

Freshwater Carp Cyprinus carpio 

Freshwater Largemouth Bass Micropterus salmoides 

Marine White Croaker Genyonemus lineatus 

Marine Black Perch Embiotoca jacksoni 

Marine Barred Surfperch Amphistichus argenteus 

Marine Spotted Sand Bass Paralabrax maculatofasciatus 

Marine Yellowfin Croaker Umbrina roncador 
Marine Black Croaker Cheilotrema saturnum 

AppP' '''< 4.14 

Family Name 

Cyprinidae 

Catostomidae 

Cyprinidae 

Centrarchidae 

Sciaenidae 

Embiotocidae 

Embiotocidae 

Serranidae 

· Sciaenidae 
Sciaenidae 
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Table 4-A 
SWRCB Toxic Substances Monitoring Program 1991-1995 

NAS Chemical Group A* 

Chemical Name 

aldrin 

dieldrin 

endrin 

heptachlor 

heptachlor epoxide 

chlordane (total) 

hexachlorocyclohexa ne (total) 

endosulfan (total) 

toxaphene 

* Under National Academy of Sciences (NAS) Guidelines, chemicals in this 
group (individually or in combination}, are referred to as Chemical Group A. 

Appendix 4.14 
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Species Code 

PRS 

SAKR 
CP 

LMB 

WCK 

BP 

BSP 
SSB 

YFC 
BCK 

'"'-,-' 

Table 3-A 
SWRCB Toxic Substances Monitoring Program 1991-1995 

Freshwater and Marine Fish Species Code List 

Type Common Name Species Nam~ 

Freshwater Red Shiner Cyprinella lutrensis 

Freshwater Santa Ana Sucker Catostomus santaanae 

Freshwater Carp Cyprinus carpio 

Freshwater Largemouth Bass Micropterus salmoides 

Marine White Croaker Genyonemus lineatus 

Marine Black Perch Embiotoca jacksoni 

Marine Barred Surfperch Amphistichus argenteus 

Marine Spotted Sand Bass Paralabrax maculatofasciatus 

Marine Yellowfin Croaker Umbrina roncador 

Marine Black Croaker Cheilotrema saturnum 

Appendix 4.14 

Family Name 

Cyprinidae 

Catostomidae 

Cyprinidae 

Centrarchidae 

Sciaenidae 

Embiotocidae 

Embiotocidae 

Serranidae 

Sciaenidae 
Sciaenidae 
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THE RAINY SEASON’S
“FIRST FLUSH” HITS THE

HARBORS OF ORANGE COUNTY

SUMMARY

The harbors of the County of Orange are among the top economic and tourist-attracting areas
of the County. During the dry season, the waters are generally free of trash and debris.
October 15 traditionally begins the wet part of the year. Whenever the first significant
rainstorm occurs, a phenomenon called “the first flush” takes place when all of the
accumulated debris in the creeks, flood control channels, and the storm drains of the County
rushes to the sea. The harbors of Newport Beach and Huntington Beach, and to a lesser
extent Dana Point, become choked with tons of unsightly, unhealthy, and hazardous debris.
Islands of trash may float for weeks until they wash out to sea, may accumulate on the city,
County, or State beaches, or become waterlogged and sink.

The 1999–2000 Grand Jury found that the efforts of the County Public Facilities and
Resources Department (PFRD) in the maintenance and cleaning of the flood control channels
for which they are responsible, is admirable. However, the physical devices employed by the
cities and the County are often not effective in keeping the debris from entering the harbors
during the rainy season. In addition, the methods used to remove the debris that reaches the
harbors need to be improved.

The Grand Jury recommends that the efforts of the cities and County be enhanced by use of
more efficient methods to curtail the debris before it gets to the harbors. It also recommends
that the trash entering the harbors be more efficiently and rapidly removed. Continued
education efforts must be part of the program.

INTRODUCTION AND PURPOSE

Huntington Harbour and Newport Harbor, and to a lesser extent Dana Point Harbor, become
choked with varying amounts of debris every year following the first significant rain of the
season. Debris consisting of plant trimmings, tree limbs, lawn cuttings, furniture, dead
animals, animal waste, plastics of all kinds, food containers and wrappers, toys, construction
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materials, lumber, pallets, cardboard boxes, and even live rattlesnakes comprise the bulk of
what the 1999–2000 Grand Jury terms “macro-pollution.” Significant amounts of this macro-
pollution continue to degrade our harbors through April, when Southern California normally
enters the dry season. Eventually some of this trash is swept into the ocean where much of it
washes up on Orange County beaches. Most of this unsightly, unhealthy, and hazardous mess
has entered the harbors of Orange County through flood control channels maintained by the
County and by city- and County-maintained storm drains.

The Orange County Grand Jury, ever vigilant of the environment and the consequences of a
degraded environment, studied the condition of harbors and beaches following the first
winter rainstorms. This report will explain what is being done to reduce the levels of macro-
pollution and the current efforts directed toward cleaning up the debris from the harbors. It
will conclude with several recommendations designed to further reduce the amount of macro-
polluting.

METHOD OF STUDY

In order to get an objective grasp of this form of environmental degradation, the 1999–2000
Orange County Grand Jury interviewed employees of the County, affected cities, and private
companies. Federal, State, County, and city laws and ordinances were researched. Guided
tours were taken of the three watersheds that impact the three harbors, and aerial overviews
and photographs of the areas of study were taken. Printed matter from private companies as
well as governmental entities was evaluated. Previous Grand Jury Reports and responses to
them were scrutinized. The Internet also proved a valuable tool.

BACKGROUND

EFFORTS AT PREVENTION

The dry season in Southern California is generally considered to be from mid-April to mid-
October. The mean precipitation during this period of drought is only about ¾ inch. During
the rainy season, however, the mean amount of rainfall is slightly more than 11 inches. For
purposes of comparison, according to the National Weather Service, the driest year recorded
was 1947, with only slightly more than 3 inches of rain, and the wettest year on record was
1983, with 29 inches. Historically, in Southern California, heavy rains have resulted in heavy
flooding, so the various agencies of the federal, state, County, and city governments
responsible for protecting our County from devastating floods, have built an extensive and
efficient system of dams, flood control channels, catch basins, and street drains over the last
half century. These flood control channels drain the watersheds that impact County harbors.
This report will concentrate on the trash that enters the harbors by way of creeks, flood
control channels, and street drains.

In order to comply with the Clean Water Act of 1972, 33 U.S.C. §1342, Section 402(p), as
amended by the Water Quality Act of 1997, the County of Orange and the cities applied for a
National Pollutant Discharge Elimination System (NPDES) permit. In July 1990, the Santa
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Ana and San Diego Regional Water Quality Boards issued permits to the County and the
cities. In order to comply, a Drainage Area Management Plan (DAMP) had to be developed.
The DAMP, among other requirements strongly recommends that the cities have cautionary
messages permanently affixed on the street drains. Cities report that they keep accurate
records of their storm drain cleaning and maintenance, and that the storm drains are cleaned
on an as-needed basis.

Also required by the DAMP is an extensive education plan, which includes lesson plans,
pamphlets, booklets, and videos about the harm done to the environment when trash is
disposed of improperly. The County has recently embarked on a new educational effort to
further increase the population’s awareness of this problem. There is a County-wide system
of laws directed at polluters, but, according to responses to a previous Grand Jury report, the
thrust has been to educate the polluters rather than punish the first-time offenders.

The PFRD is charged with maintaining and cleaning most of the flood control channels in the
County. Crews of County jail inmates are often used to assist in this task.

Dana Point is unique among the County harbors, as there are no flood control channels that
enter directly. Dana Point Harbor is primarily impacted by macro-pollution that enters the
ocean at San Juan Creek and flows northwest into the harbor and the storm water runoff that
enters the harbor directly.

From data received by the Grand Jury from PFRD, the amount of debris removed from the
flood control channels in the Newport watershed in 1997 was slightly more than 182 tons,
which required 533 crew hours. In 1998, 158 tons were removed, with 272 crew hours
expended.

For the watershed that empties into Huntington Harbour, available data indicates that in 1996
it took 96 crew hours to remove 22 tons of debris, it took 176 crew hours to remove 62 tons
of debris in 1997, and in 1998 it took 350 crew hours to remove 143 tons of debris. The three
booms that attempt to impede some of the debris from entering the harbor were each cleaned
once during the spring of 1999, yielding a total of 26 tons of debris and with an expenditure
of 57 crew hours.

An aerial survey provided by the sheriff’s department in December, as well as terrestrial
tours conducted by the PFRD in August for the Grand Jury, emphasized the generally clean
condition of the County’s flood control channels and storm drains in the County.

In addition to the use of work crews, there are other low-tech devices used by the County and
cities to reduce the amount of debris the harbors receive during the rainy season. The most
commonly used device in the flood control channels is a floating debris boom that is secured
at strategic locations. These devices are buoyant and are secured to both sides of the channel.
They have a weighted net attached at the bottom designed to catch the debris that is floating
just under the water’s surface. The nets are designed in such a way that if the channel gets
too full or the current becomes too strong, one end is released so as to not damage the boom.

0018051



4

Of course, the downside of this scenario is that all of the trapped debris is soon swept into the
receiving harbor. In the City of Huntington Beach, the County has a doubled-paneled steel
grate to filter debris from one of the flood control channels that enters the harbor.

The City of Newport Beach uses a similar device. There is a logboom in the upper reaches of
the Back Bay that catches debris. City crews employ a small boat to push the debris to one
side where work crews manually load and truck the solids for eventual transport to a landfill.
Newport Beach records indicate that the amount of debris collected and hauled away from
the logboom during the wet season average 15 tons, whereas the debris boat collects 12 tons.
During the dry season, the logboom collects four tons, and the average for the debris boat is
approximately three tons.

The City of Dana Point is experimenting with street-drain filtering devices. The Grand Jury
inspected two of these devices installed in a residential neighborhood. These easily installed
drain filters consist of a frame with a filter fabric. Different types and meshes of fabric are
available for various uses. These storm drain filters are constructed in such a way that when
they are either full or the influent is excessive, storm water bypasses the filtering process
completely, to prevent back-up and resulting flooding.

The City of Dana Point reported to the Grand Jury that each filter costs $265, including
installation. Annual service is expected to be $50 per filter. Literature provided by the
manufacturer indicates these filtering systems have been monitored by the Regional Water
Quality Board for NPDES compliance. The literature, as well as independent testing,
indicates a high removal rate of pollutants.

The City of Dana Point also states that fifteen additional filters with a medium specifically
designed to remove hydrocarbons will be installed as part of a continuing project. They hope
to have filters in all 300 city storm drain inserts. Each of these filters will cost less than
$1,400. The City expects that a combined testing and maintenance cost will be around $250
annually. They concluded by stating that a monitoring system is in place to evaluate the
filters, and a maintenance schedule will insure that they function up to their expectations.
City officials also report that new developments will be required to install storm drain filters
as part of their permit.

The City of Huntington Beach is requiring all new construction to install grates over the
storm drains, but there are no plans for retrofitting existing storm drains. The Grand Jury has
observed new construction in Newport Beach that incorporates grates on the storm drains
that lead directly to the harbor.

Yet, in spite of all of these well-meaning attempts to keep the trash and debris out of the
harbors, each year, following the first significant rain, and to a somewhat lesser degree after
each significant subsequent rain, Huntington Harbour, Newport Harbor, and Dana Point (to a
lesser degree), are choked with unsightly, dangerous, floating rafts of debris.
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Part of the Grand Jury’s investigation focused on the responsibility that the commercial and
recreational boaters have for the harbor pollution upon which this report is focused. It is
acknowledged by the cities and agencies that are responsible for the cleanliness of the
harbors that the boaters do not purposefully contribute to the debris in the harbor, and
therefore they play only a minor role in this pollution issue.

As this report is singly focused on macro-pollution, it will not specifically address non-point
source pollution, oil and sewage spills, and urban runoff. These troublesome topics were one
of the foci of the 1998–99 Grand Jury report, Coastal Water Quality and Urban Runoff in
Orange County.

Despite the good intentions and efforts of the County, the majority of the debris arrives in the
harbors through the County-maintained flood control channels. A lesser amount of the trash
arrives through storm drains that drain directly into the harbors. These storm drains empty
commercial areas, parking lots, landscape areas, parks, shopping areas, amusement parks,
private property, and nearby streets. Additionally, the wind blows trash from nearby garbage
cans and dumpsters and into the flood control channels and harbors.

On January 11, 2000, the County Board of Supervisors approved more than $250,000 in
grants for the coastal cities to divert urban runoff into upstream sewage treatment plants.
Included in this sum are monies to close off some storm drains and divert others that
currently empty directly into the harbors. This is a laudable effort and one that no doubt will
diminish this macro-pollution to some degree.

Once the trash enters the harbors, wind blows the accumulated trash into aggregated islands,
which are then moved by tidal currents to every area of the harbor. Some of the floating
debris will absorb enough water so that it floats just under the surface. Some will eventually
sink to the bottom. Some of the debris will arrive unseen, as it was floating deeper than the
reaches of the debris boom. Some debris floats or sinks depending on its changes of density.
Because of its different buoyancy characteristics, the total amount of this macro-pollution
cannot be accurately measured.

Without immediate human intervention, this accumulated debris may become so waterlogged
it will sink, or it may lodge under and around docks and boats, or it will become jammed
against sea walls. Some will accumulate on beaches maintained by the County or cities
within the harbors, or, given enough time, it will wash out to sea or accumulate onto the
beaches.

The trash that escapes to the open ocean is beyond the purview of this report. However, it
should be noted that the State of California, the County of Orange, and the cities that line the
ocean are responsible for the cleanliness of the beaches. The cost of this clean-up is
staggering. The California Coastal Commission reported that during a recent summer,
Orange County filled ten garbage trucks full of trash from six miles of County beaches at a
cost of $350,000. The plastics and other floating trash that do not wash up on the beaches can
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continue their polluting effects for thousands of years. In the table that follows, summarizing
debris removed by a private contractor in Huntington Harbour, plastics, including Styrofoam,
paper, and cans comprise the bulk of the debris. According to information obtained from the
Center for Marine Conservation, 61 percent of the debris from the 1996 National Coastal
Clean-Up were plastics of all types. This was an increase of 61 percent from the previous
year! In a 1988 survey, 89 percent of the trash observed floating in the North Pacific was
plastic. It is well known that fish, marine reptiles, and marine mammals frequently ingest
plastics, as this material is mistaken for food.

For those recreational and commercial boaters that choose (and the Harbor Patrol boats that
are required) to use the County harbors during these episodes of increased debris, the
potential for expensive damage to their vessels is high. A recent survey in Newport, Oregon,
surmised that 58 percent of the fisherman indicated they had received vessel damage due to
plastic debris and had incurred an average of $2,725 repair costs to their vessels. The cost to
commercial boating must also include unrealized revenue resulting from the inability to
operate the boats in these polluting conditions. Property owners, both residential and
commercial, and businesses that lease property from the County suffer as well.

Tourists and other coastal city non-residents visiting Orange County harbors while these
floating islands of unsightly trash are visible, can’t help but leave with a less-than-positive
impression of our harbors and of the County’s and cities’ ability to keep them clean. The
potential for the ultimate diminishment of the lucrative tourist and visitor dollar cannot be
calculated.

PROCEDURES CURRENTLY IN PLACE
The Harbor Patrol, a division of the Orange County Sheriff-Coroner’s office, polices all three
of the County’s harbors. Its duties include public safety, fire protection, rescue, and the
enforcement of boating laws and regulations. It also enforces pollution laws when infractions
are observed.

In the three harbors of the County, the Harbor Patrol officers, among their other duties,
remove large pieces of floating debris that have the potential to pose threats to safe
navigation. They cite transgressors of pollution laws where there is adequate evidence. The
officers frequently report to responsible parties potential problems with docks that are in
disrepair and in danger of floating away. If large pieces of plant material are blown into the
water, the officers report this to appropriate agencies for removal. Citizens often telephone
the local Harbor Patrol office and apprise the officers of polluting behaviors to which the
officers respond.

Dana Point Harbor does not have any flood control channels emptying directly into its
waters, although San Juan Creek does enter the ocean a short distance south of the harbor
entrance. The City of Dana Point will use a portion of its funds received from the Board of
Supervisors’ grant approval of January 11, 2000, to substantially reduce its residential storm
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drain problem. Additionally, the City of Dana Point’s expanding experiment with storm drain
filters will also reduce the amount of debris in the harbor.

However, there are multiple harbor storm drains that originate in commercial areas, parking
lots, streets, and day-use areas that drain directly into harbor waters. Additionally, there are
storm drains that deposit runoff and debris from streets, commercial areas, and residential
areas adjacent to the harbor.

The majority of trash that does enter the harbor following these periods of rain emanates
from San Juan Creek and from the non-filtered city and County storm drains. The amount of
trash from recreational and commercial boating and wind is negligible.

It was reported to the Grand Jury that workers can easily remove the trash that does enter the
harbor. Long-handled dip-nets enable the workers, because of the design of the harbor, to
reach most of the trash from sidewalks and docks. If necessary, there is a small boat available
for their use. Lessees are responsible for keeping their leased areas (including harbor waters)
clean.

Newport Harbor receives the bulk of its macro-pollution from the San Diego Creek, that is
considered by PFRD to be a flood control channel, and the Santa Ana-Delphi Channel.
Additionally, there are several large storm drains that enter the harbor. There are a number of
local street, parking lot, pedestrian, and commercial storm drains that directly enter the
harbor. Through Grand Jury investigations it has been learned that a more beneficial
placement of the logboom in the Newport Back Bay would be possible, but the State
Department of Fish and Game, which has jurisdiction over the Newport Back Bay, will not
allow a change of location.

Once the trash enters Newport Harbor, city officials indicated to the Grand Jury that the best
remedy for this macro-pollution is to allow it to eventually wash up on the beaches, either
within the harbor or on the ocean beaches to be disposed of by land clean-up crews.
However, there is a small boat that is utilized 32 hours a week to pick up trash that is floating
in the harbor. The City of Newport Beach budgets about $1 million annually for harbor
water, bay, and ocean beach clean-up. The City of Newport Beach receives $25,000 annually
from the County for harbor debris clean-up. Newport Beach also makes use of the so-called
water-rakes that are small self-propelled vessels with modifications to allow them to pick up
small pieces of debris in an automated fashion. It is reported that they do not work well for
large pieces of debris. These two self-propelled boats are currently moored at the Boy Scout
facility and are manned by volunteers on an as-needed basis. There is no County
involvement, other than the presence of the Harbor Patrol, to assist in the cleaning of the
harbor.

Huntington Harbour is at the terminus of another large and highly urbanized watershed. The
three large flood control outflows that empty into the harbor funnel a huge accumulation of
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trash following significant rains. In addition, there are many ungrated street, parking lot, and
pedestrian area storm drains that directly enter the harbor.

The City of Huntington Beach is unique among the harbor cities in that it has a contract with
a private company to clean and remove debris in the “…Huntington Harbour waterways
within the City’s city limits and private property mooring docks adjacent to said waterways.
Also included in the area to be cleaned is the area of water in front of the Edinger Flood
Control Channel.” The areas specifically not cleaned are marinas where slips are rented,
where there is County responsibility, or that part of the harbor that lies within the jurisdiction
of the City of Seal Beach. Data obtained from the private company contracted by Huntington
Beach to clean the harbor waters is summarized in the following table.

DATE
CREW
HOURS

CUBIC
YARDS

%
ANIMAL

%
PAPER

PLASTICS
& CANS

%
PLANT

11/97–4/98 892 107 4.3 54.8 40.8

5/98–10/98* 858 48 5 52 43

11/98–4/99** 1010 49 5 55 40

5/99–10/99 982 5.5 5.8 56.6 37.5

*  No data was available for July 1998
**Two debris booms installed in November

It is interesting to note the following about this contract:

• That it was signed in 1982, amended in 1983, and that it will continue from year to year
as long as the contractor does not raise his rate.

• That the County is to provide matching funds up to $ 30,000 for this service. The County
is currently providing $25,000.

• That there are specific areas in the harbor that are excluded from cleaning.

FINDINGS
In accordance with California Penal Code Sections 933 and 933.05, responses are required
to all findings.

With respect to the annual high level of macro-pollution of the harbors of Dana Point,
Newport Beach, and Huntington Beach that follow the first significant rainfall, and to a lesser
degree, each subsequent significant rainstorm of the rainy season, the 1999–2000 Orange
County Grand Jury has made the following findings:

1. Although the County does an admirable job of keeping the flood control channels clean
throughout the year, there is still a substantial amount of macro-pollution that enters the
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three harbors of the County from the County-maintained flood control channels and
County-maintained storm drains, especially following the first rain storm of the year.

A response to Finding 1 is required from the Board of Supervisors, and requested from the
Public Facilities and Resources Department.

2. In spite of the County’s strong emphasis on public education as required by the Drainage
Area Management Plan (DAMP) of the California Regional Water Quality Control
Board, Order #96-31 WPDES #CAS618030, a significant amount of trash finds its way
into the County-maintained flood control channels and County-maintained storm drains,
rather than being disposed of properly.

A response to Finding 2 is required from the Board of Supervisors and requested from the
Public Facilities and Resources Department.

3. There are many inadequately grated, screened, or filtered storm drains in the coastal cities
or on County coastal property, other than new construction, that conduct storm water and
its accompanying debris directly into the harbors of the County.

A response to Finding 3 is required from the Board of Supervisors, and the City Councils
of Dana Point, Newport Beach, Huntington Beach, and requested from the Public
Facilities and Resources Department.

4. There is no apparent goal-driven program by the cities, except for Dana Point, to retrofit
older storm drains and catch basins with grates or similar straining or filtering devices.

A response to Finding 4 is required from the City Councils of Anaheim, Brea, Buena Park,
Costa Mesa, Cypress, Fountain Valley, Fullerton, Garden Grove, Huntington Beach,
Irvine, La Habra, La Palma, Laguna Beach, Laguna Hills, Laguna Niguel, Laguna
Woods, Lake Forest, Los Alamitos, Newport Beach, Orange, Placentia, Rancho Santa
Margarita, San Clemente, San Juan Capistrano, Santa Ana, Seal Beach, Stanton,
Tustin, Villa Park, Westminster, and Yorba Linda.

5. The amount of money the County provides the harbor cities for floating debris removal is
insufficient.

A response to Finding 5 is required from the Board of Supervisors and the City Councils of
Newport Beach, Huntington Beach, and Seal Beach.

6. The contract that Huntington Beach has with a private company for harbor debris
removal does not include debris removal for the entire harbor.

A response to Finding 6 is required from the City Council of Huntington Beach.
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7. Trash, consisting of a significant amount of plastic and Styrofoam, makes up most of the
macro-pollution in the County’s harbors.

A response to Finding 7 is required from the Board of Supervisors and the City Councils of
Dana Point, Newport Beach, Huntington Beach, and Seal Beach.

RECOMMENDATIONS

In accordance with California Penal Code Sections 933 and 933.05, each recommendation
must be responded to by the government entity to which it is addressed. These responses are
submitted to the Presiding Judge of the Superior Court. Based on the findings, the 1999–2000
Orange County Grand Jury recommends that:

1. The Public Facilities and Resources Department create an action plan that will be in place
during the year 2000 that will include the following to reduce the macro-pollution that
fouls the County’s harbors by 50 percent in 2004.

• Additional debris-screening and collecting devices (such as the “trash rakes” at the
Orange County Water District’s facility in Anaheim), be installed at locations in flood
control channels as they enter the harbors in Newport Beach and Huntington Beach,
and

• The debris booms, the logboom of Newport Beach, and steel grates currently
employed in the County receive a very thorough cleaning just prior to the anticipated
first significant rain of the rainy season, rather than by the arbitrary date of October 15.

A response to Recommendation 1 is required from the Board of Supervisors and is
requested from the Public Facilities and Resources Department and the City of
Huntington Beach and the City of Newport Beach.

2. A more extensive County public education campaign, including print and electronic media,
signs, postings, and warnings in appropriate languages along flood control channels and
County-maintained storm drains that would inform the public about the illegality as well as
the negative environmental impact of disposing of debris in the flood control channels and
County storm drains.

A response from Recommendation 2 is required from the Board of Supervisors and the City
Councils of Anaheim, Brea, Buena Park, Costa Mesa, Cypress, Fountain Valley,
Fullerton, Garden Grove, Huntington Beach, Irvine, La Habra, La Palma, Laguna
Beach, Laguna Hills, Laguna Niguel, Laguna Woods, Lake Forest, Los Alamitos,
Mission Viejo, Newport Beach, Orange, Placentia, Rancho Santa Margarita, San
Clemente, San Juan Capistrano, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park,
Westminster, Yorba Linda and requested from the Public Facilities and Resources
Department.
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3. An action plan that specifically details a retrofitting campaign to be completed by 2004 of
placing grates, filters, or other small aperture devices over or within storm drains that
empty directly to County harbor waters.

A response to Recommendation 3 is required from the Board of Supervisors the City
Councils of Dana Point, Newport Beach, Huntington Beach and requested from the
Public Facilities and Resources Department.

4. All cities in the County, except for the City of Dana Point, create an action plan to be
completed by 2004, to begin the installation of high-tech storm drains and catch-basin
filtering devices.

A response to Recommendation 4 is required from the City Councils of Anaheim, Brea,
Buena Park, Costa Mesa, Cypress, Fountain Valley, Fullerton, Garden Grove,
Huntington Beach, Irvine, La Habra, La Palma, Laguna Beach, Laguna Hills, Laguna
Niguel, Laguna Woods, Lake Forest, Los Alamitos, Mission Viejo, Newport Beach,
Orange, Placentia, Rancho Santa Margarita, San Clemente, San Juan Capistrano,
Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and Yorba Linda.

5. The County increase the amount of dollars by $25,000 each to Dana Point, Newport
Beach, and Huntington Beach each year for three years, beginning in 2000, for harbor
debris clean-up.

A response to Recommendation 5 is required from the Board of Supervisors.

6. Huntington Beach, Seal Beach, and the County contract jointly for the debris removal in all
waterways of Huntington Harbour.

A response to Recommendation 6 is required from the Board of Supervisors and from the
City Councils of Huntington Beach and Seal Beach.

7. The County initiate a procedure that will, by 2004, prohibit the use of disposable plastics
and Styrofoam in eating establishments operated by and for the County.

A response to Recommendation 7 is required from the Board of Supervisors.

8. The cities institute a procedure that strongly encourages businesses within its city limits
to substantially reduce the use and sale of disposable plastics and Styrofoam, and
increasingly participate in the growing plastic- and Styrofoam-recycling industry.

A response to Recommendation 8 is required from the City Councils of Anaheim, Brea,
Buena Park, Costa Mesa, Cypress, Dana Point, Fountain Valley, Fullerton, Garden
Grove, Huntington Beach, Irvine, La Habra, La Palma, Laguna Beach, Laguna Hills,
Laguna Niguel, Laguna Woods, Lake Forest, Los Alamitos, Mission Viejo, Newport
Beach, Orange, Placentia, Rancho Santa Margarita, San Clemente, San Juan
Capistrano, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and Yorba
Linda.
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COMMENDATIONS
The Grand Jury commends the following for their invaluable help and advice in providing
information and direction for the background of this report. Recognition is also due them for
their constant dedication to enhancing all water quality of the County.

The Grand Jury commends the City Manager and Directors of the City of Dana Point for
providing leadership in implementing the first citywide storm drain retrofitting program.

The Grand Jury commends the Harbor Patrol Officers of the Orange County Sheriff-
Coroner Department for their cooperation and generosity in sharing invaluable materials
and information.

The Grand Jury commends officials of the City of Huntington Beach for their cooperation
and generosity in sharing invaluable materials.

The Grand Jury commends the managers and directors of the Public Facilities and
Resources Department for the proactive efforts at water quality management, their guidance
and support of the 1999-2000 Grand Jury’s efforts, and the generous supply of invaluable
materials.

The Grand Jury commends the managers and directors of the City of Newport Beach for
their efforts at determining exactly which specific organisms are contributing to fecal
pollution in their harbor waters.

The Grand Jury commends the Board of Supervisors for demonstrating proactive leadership
to improve water quality as evidenced by their grant approval action of January 11, 2000.
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An example of a floating debris island days after the “first flush.”

ACCUMULATED TRASH PRIOR TO THE “FIRST FLUSH” AT A DEBRIS BOOM NEAR A JUNCTION

OF A FLOOD CONTROL CHANNEL AND A HARBOR IN ORANGE COUNTY
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ACCUMULATED TRASH PRIOR TO THE “FIRST FLUSH” AT A NON-COUNTY OWNED AND MAINTAINED

debris boom near a junction of a flood control channel and a harbor in Orange County.

Debris wedged between a boat and a dock several days after the “first flush” in
one of Orange County’s harbors.
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Debris washed up on one of the County’s beaches after the “first flush.”

One of the County’s harbors after the “first flush.”
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United States Office of Water (4503F) EPA841-S-00-001
Environmental Protection Washington, DC 20460 June 2000
Agency

States, territories, tribes, and interstate commissions assessed 23% of the nation’s

3.6 million miles of rivers and streams for their 1998 water quality assessment

reports to EPA. Of the assessed stream miles, 55% are rated as good, 10% good

but threatened, and 35% impaired. States and other jurisdictions assessed 42%

of the nation’s 41.6 million acres of lakes, reservoirs, and ponds and reported

that 46% of assessed lake acres are rated as good, 9% good but threatened, 

and 45% impaired. States and other jurisdictions assessed 32% of the nation’s

90,500 square miles of estuaries and reported that 47% of assessed estuary

square miles are rated as good, 9% as good but threatened, and 44% as

impaired. Principal pollutants causing water quality problems include nutrients,

siltation, metals, and pathogens.

The Quality of 
Our Nation’s Waters
A Summary of the National Water Quality 
Inventory: 1998 Report to Congress

o v e r v i e w
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Why Do States
and Other 
Jurisdictions
Assess Water
Quality?
Section 305(b) of the Clean Water Act

requires states, territories, tribes, and

interstate commissions to assess the

health of their waters and the extent 

to which their waters support state

water quality standards and the basic

goals of the Clean Water Act. The goals

of the Clean Water Act are to achieve

and maintain water quality that provides

for healthy communities of fish and

shellfish and that allows for recreation 

in and on the water. States collect data

and information that allow them to

characterize whether water quality

meets these and other uses for their

waters which are expressed in standards

that each state sets.

States and other jurisdictions such 

as territories, tribes, and interstate

commissions submit their water quality

assessments to the U.S. Environmental

Protection Agency (EPA) every 2 years.

EPA summarizes this information in a

biennial report to Congress. The

National Water Quality Inventory: 1998

Report to Congress is the twelfth biennial

report to Congress and the public 

about the quality of our nation’s rivers,

streams, lakes, ponds, reservoirs,

wetlands, estuaries, coastal waters, 

and ground water. 

States’ Section 305(b) assessments are 
an important component of their water
resource management programs. These
assessments help states:

✓ Implement their water quality standards by

identifying healthy waters that need to be maintained

and impaired waters that need to be restored

✓ Prepare their lists of impaired waters under Section

303(d) of the Clean Water Act

✓ Identify priority watersheds for protection and

restoration using their Watershed Restoration Action

Strategies, total maximum daily loads, and pollutant 

source controls

✓ Evaluate the effectiveness of activities undertaken 

to restore impaired waters and protect healthy waters.
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Under Section 303(d), the Clean Water Act includes a second reporting

requirement—that states provide a prioritized list of all their impaired

waters. Current requirements are that states submit these 303(d) lists 

to EPA every 2 years. The most recent set of 303(d) lists were submitted 

to EPA in April 1998.

These lists of impaired waters are then used to prioritize state restoration

activities. One of the most important restoration tools is the development 

of Total Maximum Daily Loads (TMDLs)—calculations of the amount 

of a pollutant that a waterbody can receive and still meet water quality

standards. A TMDL is the sum of all available loads of a single pollutant from

all contributing point and nonpoint sources. It includes reductions needed

to meet water quality standards and allocates these reductions among

sources in the watershed. 

3

The 305(b) and 303(d) reporting processes are connected. State

305(b) data is used to assist in the identification and priority ranking of

303(d) waters, although for their 303(d) listings, states may supplement 

the 305(b) information with other assessments or choose only that data 

in which they have the highest confidence. As a result, the findings on

impaired waters reported by the states in their 303(d) lists build on, and

are, in general, consistent with their 305(b) reports to EPA. Both sources

find similar amounts of impaired waters and conclude that siltation,

nutrients, bacteria, and metals are among the top pollutants causing

impairments. 

This National Water Quality Inventory report reflects incremental

progress toward the goal of comprehensive assessment. It includes 

EPA and the states continue to work to improve and harmonize both these

assessments through better and more extensive monitoring. Our goal is

comprehensive monitoring of all waters for all applicable water quality

standards—a challenging task given the demands placed on limited state,

tribal, and federal resources, but a particularly vital one because of the

important and costly water resource management decisions that depend 

on high quality water data. 

information submitted by all 50 states, the District of Columbia, and 5

territories, 4 interstate commissions, and 9 Indian tribes. In addition, the

amount of waters assessed for this report has increased slightly since the

previous report. States assessed 150,000 more river and stream miles and

600,000 more lake acres in 1998 than in 1996.

The 
305(b)/
303(d)
Connection
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How Do States
and Other Juris-
dictions Assess
Water Quality?
Water quality assessment begins with

setting goals through water quality

standards adopted by states, tribes, and

other jurisdictions such as territories.

These standards must then be approved

by EPA before they become effective

under the Clean Water Act. 

Water quality standards have
three elements:

1 Designated uses. The 

Clean Water Act envisions that 

all waters be able to provide for

recreation and the protection 

and propagation of aquatic life.

Additional uses described in the Act

that can be adopted in standards by

states and tribes include drinking

water supply and fish consumption.

2 Criteria. Criteria help protect

designated uses. For example,

criteria include chemical-specific

thresholds that protect fish and

humans from exposure to levels that

may cause adverse effects. They may

also include descriptions of the best

possible biological condition of

aquatic communities such as fish

and insects.

3 Antidegradation policy. This

policy is intended to prevent waters

that do meet standards from

deteriorating from their current

condition.

After setting water quality standards, states then assess their

waters to determine the degree to which these standards are

being met and report this information in their 305(b) reports. 

Currently states use two categories of data to assess water

quality. The first and most desirable category is monitored data.

This refers to field measurements, not more than 5 years old, of

biological, habitat, toxicity, and physical/chemical conditions in

water, sediments, and fish tissue. The second category, frequently

used to fill information gaps, is evaluated data. Evaluated data

includes field measurements that are more than 5 years old and

estimates generated using land use and source information,

predictive models, and surveys of fish and game biologists. This

type of data provides an indicator of potential water quality. 

Because evaluated data varies in quality and confidence, it is

used for different purposes by different states. Most states use

evaluated data to supplement monitoring data for their 305(b)

reports. This information helps states identify waters that need

additional monitoring.

After comparing water quality data to standards,
states, tribes, and jurisdictions classify their
waters into the following general categories:

Attaining Water Quality Standards
■ Good/Fully Supporting: These waters meet applicable

water quality standards, both criteria and designated uses.

■ Good/Threatened: These waters currently meet water

quality standards, but water quality may degrade in the

near future.

Not Attaining Water Quality Standards/Impaired
■ Fair/Partially Supporting: These waters meet water

quality standards most of the time but exhibit occasional

exceedances.

■ Poor/Not Supporting: These waters do not meet water

quality standards.

Water Quality Standards Not Attainable
■ Not Attainable: The state has performed a use-

attainability analysis and demonstrated that support of one

or more designated uses is not attainable due to specific

biological, chemical, physical, or economic/social conditions.
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How Many 
of Our Waters
Were Assessed
for 1998?
This report does not describe the health

of all U.S. waters because states and

other jurisdictions have not yet achieved

comprehensive assessment of all their

waters (see Figure 1). Therefore, this

report summarizes the health of only 

the subset of waters that states assessed

in their individual 1998 water quality

inventories: 23% of river and stream

miles, 42% of lake acres, 32% of estuary

square miles, 5% of ocean shoreline

miles, and 90% of Great Lakes 

shoreline miles.

Oceans, coral reefs, wetlands, and

ground water quality are poorly

represented in state monitoring

programs. In part, this is due to the 

fact that few states have adopted water

quality standards for these resources.

EPA’s wetlands and ground water

protection programs continue 

to work with states to develop

assessment methods and water quality

standards and to improve monitoring

coverage. EPA is initiating a coastal

monitoring program, Coastal 2000, 

that will provide a national baseline

characterization of coastal waters and

data needed to assist in development 

of water quality standards (particularly

biological and nutrient criteria) for 

these waters.

5

842,426 miles = 23% assessed
Total miles:  3,662,255 (of which 35% are perennial,

         excluding Alaska)

Rivers and Streams

17,390,370 acres = 42% assessed
Total acres:  41,593,748

Lakes, Ponds,
and Reservoirs

28,687 square miles = 32% assessed
Total square miles: 90,465

Estuaries

3,130 miles = 5% assessed
Total miles:  66,645, including Alaska’s 44,000 miles
of shoreline

Ocean Shoreline
Waters

4,950 miles = 90% assessed
Total miles:  5,521

Great Lakes
Shoreline

Figure 1

Source: 1998 Section 305(b) reports submitted by states, tribes, territories, 
and commissions.

Percentage of Waters Assessed
for the 1998 Report
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Total Rivers and Streams
3,662,255 miles

ASSESSED Rivers and Streams
840,402* miles

77%
Not
Assessed

55%
Good23%

ASSESSED
35%
IMPAIRED463,441

miles 291,263 miles

Good, but
Threatened

10%

85,544 miles

Figure 2

*Includes miles assessed as not attainable.

Summary of State Assessments
of Rivers and Streams

Secondary Contact

Good water qualityfully supports aquaticlife in 69% of theriver miles assessed

Miles
Assessed

Good
(Fully

Supporting)

Good
(Threatened)

Fair
(Partially

Supporting)

Poor
(Not

Supporting)

Not
Attainable

Percent

706,291

381,952

435,807

261,767

140,956

336,690

Designated
Use

Aquatic Life Support

Fish Consumption

Primary Contact –
Swimming

Agriculture

Individual Use Support in Rivers and Streams

Figure 3
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2 0

3

<1

<1

20

<1
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Drinking Water Supply

What Is the Status
of Our Assessed
Waters?
Rivers and Streams
The United States has a total of

3,662,255 miles of rivers and streams.

States and other jurisdictions assessed

23% of these river and stream miles,

focusing primarily on perennial streams

(i.e., those that flow year round).

Altogether, the states and other

jurisdictions reported that of the 23% of

assessed stream miles, 65% fully support

designated uses and 35% are impaired.

They also report that 10% of the

assessed rivers and streams are fully

supporting but are threatened for one or

more uses (Figure 2). Aquatic life use is

the most frequently impaired individual

use in assessed rivers and streams 

(Figure 3).

According to the states and other

jurisdictions, siltation and bacteria are

the most common pollutants affecting

assessed rivers and streams (Figure 4).

Siltation alters aquatic habitat and

suffocates fish eggs and other bottom-

dwelling organisms. Excessive siltation

can also interfere with drinking water

treatment processes and recreational use

of a river. Bacteria provide evidence of

possible fecal contamination that may

cause waters to be unsafe for swimming

and other recreational activities. Both

pollutants raise the costs of drinking

water treatment to remove them.

States and other jurisdictions reported

agriculture as the most widespread
This figure presents a tally of the river and stream miles for each
key designated use. For each use, the figure presents the
percentage of assessed waters in each water quality category.

States assessed 23% of river and
stream miles for the 1998 305(b)
report. For the subset of assessed
waters, 55% are rated as good,
10% as good but threatened,
and 35% as impaired.
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These bar charts present the leading pollutants and sources reported by the
states. The percent scale on the lower axis compares the miles impacted to
the total ASSESSED miles. The upper axis compares the miles impacted to
the total IMPAIRED miles.

Total Lakes
41.6 million acres

ASSESSED Lakes
17.4 million* acres

58%
Not
Assessed

42%
ASSESSED

46%
Good 45%

IMPAIRED
7.9 million acres

7.9 million
acres

9%
Good, but Threatened
1.6 million acres

Figure 5

Leading Sources

Percent of ASSESSED River Miles

Miles

0 5 10 15 20 25

Agriculture

Hydromodification

Urban Runoff/Storm Sewers

Municipal Point Sources

Resource Extraction

Forestry
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States assessed 42% of lake, reservoir, and pond acres for the 1998
305(b) report. For the subset of assessed waters, 45% are rated as
good, 9% as good but threatened, and 45% as impaired.

Leading Pollutants and Sources
Impairing Assessed Rivers and Streams

Summary of State Assessments
of Lakes, Reservoirs, and Ponds

*Includes acres assessed as not attainable.

source of pollution in assessed rivers 

and streams. Agricultural activities may

introduce siltation, nutrients, pesticides,

and organic matter that deplete oxygen

in surface water. Nutrients and pesticides

can also leach into and contaminate

ground water. While the impact of

agricultural activities is significant, it

should be considered in context of the

amount of land supporting agricultural

activities. According to the 1997 Census

of Agriculture, 41% of the continental

United States, about 900 million acres, 

is used for agricultural production.

Other leading sources of pollution in

assessed rivers and streams include

hydromodifications such as flow

regulation and modification,

channelization, dredging, and

construction of dams—which may 

alter a river’s habitat in such a way 

that it becomes less suitable for aquatic

life—and urban area runoff and storm

sewer discharges.

Lakes, Reservoirs, 
and Ponds
There are a total of 41,593,748 acres 

of lakes, reservoirs and ponds in the

United States. In 1998, states and other

jurisdictions assessed 42%, or about 

17.4 million acres. Altogether, states 

and jurisdictions reported that of the

42% of lake acres assessed, 55% fully

support all of their uses and 45% are

impaired. They also reported that 9% 

of the assessed acres are fully supporting

but threatened for one or more uses

(Figure 5).

Figure 4
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Drinking Water Supply

Aquatic Life Support

Fish Consumption

Primary Contact –
Swimming

Agriculture

Secondary Contact

Acres
Assessed

Good
(Fully

Supporting)

Good
(Threatened)

Fair
(Partially

Supporting)

Poor
(Not

Supporting)

Not
Attainable

Percent

12,245,274

58

13 23
6 <1

<17,838,388

54

5 6

14,413,872

69

15
5

7,322,828

78

8 10
4 <1

8,418,286

82

4

4,705,329

89

0

Designated
Use

11 <1

Individual Use Support in Lakes, Reservoirs, and Ponds

9 0

34

35

Good waterquality supportsswimming in 80%of the lake acresassessed
Figure 6

5

4

This figure presents a tally of the lake, pond, and reservoir acres
assessed for each key designated use. For each use, the figure
presents the percentage of assessed waters in each water quality
category.

More lake, reservoir, and pond acres were

reported as impaired for aquatic life use

support than any other assessed use (Figure

6). However, where fish consumption use

was assessed, it was responsible for a higher

percentage of impaired acres. (Many states

did not evaluate fish consumption use

support in lakes because they have not

included this use in their water quality

standards.) Through separate tracking of

state fish consumption advisories, EPA

estimates that about 6.5 million lake acres

were under fish consumption advisories in

1998.

According to the states and other

jurisdictions, nutrients are the most

common pollutant affecting assessed lakes,

reservoirs, and ponds (Figure 7). While

healthy lake ecosystems contain nutrients 

in small quantities from natural sources, 

too many nutrients disrupt the balance 

of lake ecosystems. Nutrient overenrichment

can initiate a chain of impacts that includes

algal blooms, low dissolved oxygen

conditions, fish kills, foul odors, and

excessive aquatic weed growth that can

interfere with recreational activities.

Metals are the second most common

pollutants in assessed lake acres, mainly due

to the widespread detection of mercury in

fish tissue samples. The mercury problem is

especially complex because it often includes

atmospheric transport from power-generating

facilities, waste incinerators, and other sources.

The most widespread source of pollution

reported for assessed lakes is agriculture,

followed by hydrologic modification, urban

runoff and storm sewers, municipal point

sources, and atmospheric deposition 

(Figure 7).
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These bar charts present the leading pollutants and sources reported by the
states. The percent scale on the lower axis compares the acres impacted to
the total ASSESSED acres. The upper axis compares the acres impacted to
the total IMPAIRED acres.
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Figure 7

Coastal Resources—
Estuaries, The Great Lakes, Ocean 
Shoreline Waters, and Coral Reefs

The United States’ extensive coastal

resources include nearly 67,000 miles of

ocean shoreline, more than 5,500 miles

of Great Lakes shoreline, about 90,500

square miles of tidal estuaries, and

extensive coral reef areas.

Estuaries

There are 90,465 square miles of

estuaries in the United States. Estuaries

are where rivers meet oceans, and they

include bays and tidal rivers. They serve

as nursery areas for many commercial

fish and most shellfish populations,

including shrimp, oysters, crabs, and

scallops. States and other jurisdictions

assessed 32% of the total square miles of

estuaries in the country (Figure 8).

Altogether, states and other jurisdictions

reported that of the 32% of estuarine

square miles assessed, 56% fully support

designated uses and 44% are impaired.

They reported that 9% of the assessed

square miles are fully supporting but

threatened for one or more uses. Aquatic

life use is the most frequently impaired

individual use in assessed estuaries

(Figure 9).

States reported that bacteria (pathogens)

are the most common pollutants

affecting assessed estuaries. Most states

monitor indicator bacteria, such as

Esherichia coli, which provide evidence

that an estuary is contaminated with

sewage that may contain numerous

viruses and bacteria that cause illness in

people. Humans can become exposed to

68%
Not
Assessed

32%
ASSESSED

47%
Good 44%

IMPAIRED

Total Estuaries
90,465 square miles

ASSESSED Estuaries
28,687 square miles

13,439
square

miles
12,482 square
miles

9%
Good, but
Threatened
2,766 square
miles

Figure 8

States assessed 32% of estuary square miles for the 1998 305(b) report.
For the subset of assessed waters, 56% are rated as good, 9% as good
but threatened, and 44% as impaired.

Summary of State Assessments of Estuaries
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Aquatic Life Support

Fish Consumption

Primary Contact –
Swimming

Secondary Contact

Square
Miles

Assessed

Good
(Fully

Supporting)

Good
(Threatened)

Fair
(Partially

Supporting)

Poor
(Not

Supporting)

Percent
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015,260

63

2
34

1
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70

14 13
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88

5

10,503

81

15 0

Designated
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Good water qualitysupports shellfishingin 73% of thewaters assessed

3

Individual Use Support in Estuaries

0

0

1

Shellfishing

Not
Attainable

Figure 9

4

4

3

This figure presents a tally of the estuary square miles
assessed for each key designated use. For each use, the
figure presents the percentage of assessed waters in each
water quality category.

these pathogens by consuming contaminated 

fish and shellfish or contacting or ingesting

contaminated water during swimming.

In addition to pathogens, the states also reported

that oxygen depletion from organic wastes, metals,

nutrients, thermal modifications, PCBs, and priority

toxic chemicals impacts more square miles of

estuarine waters than other pollutants and

stressors.

Municipal point sources and urban runoff and

storm sewers are cited as the most widespread

sources of pollution in assessed estuaries 

(Figure 10). These urban sources are significant

contributors to the degradation of estuarine waters

because large cities are located near most U.S.

estuaries. 

The Great Lakes

There are 5,521miles of Great Lakes shoreline in the

United States. The Great Lakes contain nearly one-

fifth of the fresh surface water on earth. Despite

their large size, the Great Lakes are sensitive to the

effects of a broad range of contaminants that enter

the Lakes from polluted air, ground water, surface

water, wastewater discharges, and overland runoff.

For the 1998 report, five of the eight Great Lakes

states assessed conditions of 90% of the nation’s

total Great Lakes shoreline miles (Figure 11). The

states reported that of the 90% of assessed

shoreline miles, 4% fully support designated uses

and 96% are impaired. They also report that 2% 

of the assessed waters are fully supporting but

threatened for one more uses.

The reporting states indicated that the greatest

impacts to Great Lakes shoreline are on fishing

activities (Figure 12). The states bordering the

Great Lakes have issued advisories to restrict

consumption of fish caught along their entire

shorelines. Depending upon the location, mercury,

PCBs, pesticides, or dioxins are found in fish tissues
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Leading Sources Miles
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Figure 10

These bar charts present the leading
pollutants and sources reported by the states.
The percent scale on the lower axis compares
the square miles impacted to the total
ASSESSED square miles. The upper axis
compares the square miles impacted 
to the total IMPAIRED square miles.

Leading Pollutants and Sources
Impairing Estuaries

2% Good

Total Great Lakes Shoreline
5,521 miles

ASSESSED Great Lakes Shoreline
4,950 miles

85 miles
90%
ASSESSED

10%
Not
Assessed

96%
IMPAIRED
4,762 miles

2% Good, but
Threatened
103 miles

Figure 11

States assessed 90% of Great Lake shoreline miles for the 1998 305(b)
report. For the subset of assessed waters, 2% are rated as good, 2% as
good but threatened, and 96% as impaired.

Summary of State Assessments
of Great Lakes Shoreline

0018074



12

at levels that exceed standards set to protect

human health.

Priority organic chemicals, pesticides, and

nonpriority organic chemicals are the most

common pollutants affecting the waters

along the Great Lakes shoreline, according

to the three states that reported on

pollutants and sources (Figure 13). These

states reported that atmospheric deposition,

discontinued discharges from factories that

no longer operate, and contaminated

sediments are the primary sources of these

pollutants. 

Ocean Shoreline Waters

There are 66,645 miles of ocean shoreline 

in the United States, including Alaska. 

Our ocean shoreline waters provide 

critical habitat for various life stages of

commercial fish and shellfish (such as

shrimp), provide habitat for endangered

species (such as sea turtles), and support

popular recreational activities, including

sport fishing and swimming. Despite their

vast size and volume, oceans are vulnerable

to impacts from pollutants, especially in

nearshore waters that receive inputs from

adjoining surface waters, ground water,

wastewater discharges, and nonpoint 

source runoff. 

Fifteen of the 27 coastal states and territories

assessed conditions in 5% of the nation’s

total ocean shoreline miles (Figure 14). 

The states and territories reported that of

the 5% assessed, 88% of ocean shoreline

miles fully support designated uses and 12%

are impaired. They report that 8% of the

assessed miles are threatened for one or

more uses.

Miles
Assessed

Good
(Fully

Supporting)

Good
(Threatened)

Fair
(Partially

Supporting)

Poor
(Not

Supporting)

Percent
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Good water qualitysupports swimmingand drinking watersupplies in 98% of theshoreline miles assessed.

Individual Use Support in the Great Lakes

0
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Aquatic Life Support

Fish Consumption

Primary Contact –
Swimming
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Drinking Water Supply
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3,250

100

00 0 0
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Figure 12

This figure presents a tally of the Great Lakes shoreline miles
assessed for each key designated use. For each use, the figure
presents the percentage of assessed waters in each water quality
category.
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Figure 13

Leading Pollutants and Sources
Impairing Great Lakes Shoreline
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These bar charts present the leading
pollutants and sources reported by the
states. The percent scale on the lower
axis compares the miles impacted to the
total ASSESSED miles. The upper axis
compares the miles impacted to the
total IMPAIRED miles.

Figure 14
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IMPAIRED

Total Ocean Shoreline
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States assessed 5% of ocean
shoreline miles for the 1998
305(b) report. For the subset
of assessed waters, 80% are
rated as good, 8% as good
but threatened, and 12% as
impaired. *Includes miles assessed as not attainable.

Summary of State Assessments
of Ocean Shoreline
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Swimming was the most frequently

assessed use in ocean shoreline waters

(Figure 15).

Bacteria (pathogens), turbidity, and excess

nutrients are the most common pollutants

affecting the assessed ocean shoreline.

The primary sources of pollution to

assessed shoreline miles include urban

runoff and storm sewers and land disposal

of wastes (Figure 16).

Coral Reefs

Coral reefs are among the most

productive ecosystems in the ocean. 

They are inhabited by a wide variety 

of fish, invertebrates, and plant species

and provide important economic

opportunities, primarily in terms of fishing

and tourism. Coral reefs are found in three

states—Hawaii, Florida, and Texas, and

five U.S. territories—American Samoa,

Guam, Northern Mariana Islands, Puerto

Rico, and the U.S. Virgin Islands 

(Figure 17).

Recent evidence indicates that coral reefs

are deteriorating worldwide. To prevent

further deterioration of coral ecosystems,

President Clinton signed Executive Order

13089 on Coral Reef Protection. This

order created the U.S. Coral Reef Task

Force, composed of representatives from

the states and territories with coral

resources. In response, these areas have

initiated or increased efforts to identify 

the causes of coral reef degradation and

approaches to prevent further loss.

Efforts are under way in Hawaii, Florida,

and American Samoa to assess the status

of coral reefs and identify pollutants 

and stressors to coral reef ecosystems. 

This figure presents a tally of the ocean shoreline miles assessed
for each key designated use. For each use, the figure presents the
percentage of assessed waters in each water quality category.
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Figure 17

United States Coral Reef Areas
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The findings will be used to develop management

actions to protect coral reefs in these areas. Coral

reef stressors identified to date include invasive

species, marine debris, petroleum spills, nutrient

runoff, and septic discharges.

Wetlands

Wetlands are intermittently or permanently flooded

areas that are the link between land and water. The

functions and values of healthy wetlands include the

following:

■ Storage of water – Wetlands help prevent

flooding by storing and slowing the flow of

water through a watershed.

■ Storage of sediment and nutrients –
Wetlands act like filters that purify water in a

watershed.

■ Growth and reproduction of plants and
animals – Wetlands produce a wealth of natural

products, including fish and shellfish, wildlife,

timber, and wild rice.

■ Diversity of plants and animals – Wetlands

are critical to the survival of a wide variety of

plants and animals, including numerous rare or

endangered species as well as many species of

great commercial value to man. 

It is estimated that over 200 million acres of

wetlands existed in the lower 48 states at the time of

European settlement. Since then, extensive wetlands

acreage has been lost, with many of the original

wetlands drained and converted to farmland and

urban areas. Today, less than half of our nation’s

original wetlands remain. Recent federal studies

estimate an average net loss of wetlands around

100,000 acres per year in the contiguous United

States. Although losses continue to decline, we still

have to make progress toward our Administration’s

goal of an annual net gain of 100,000 wetland acres

per year by the year 2005 and every year thereafter. 

Eleven states and tribes listed sources of recent

wetlands loss in their 1998 305(b) reports. Eight states

cited agriculture as a leading source of current losses.

Other losses were due to construction of roads,

highways, and bridges; residential growth and urban

development; filling and/or draining; construction;

industrial development; commercial development; and

channelization. 

The states and tribes are making progress in

incorporating wetlands into water quality standards

and developing designated uses and criteria specifically

for wetlands. But many states and tribes still lack

wetland-specific designated uses, criteria, and

monitoring programs for wetlands. Without criteria

and monitoring data, most states and tribes cannot

evaluate use support.

Ground Water

Ground water—water found in natural underground

formations called aquifers—is an important component

of our nation’s fresh water resources. About 77,500

million gallons of the nation’s ground water are

withdrawn daily for use in drinking and bathing,

irrigation of crop lands, livestock watering, mining,

industrial and commercial uses, and thermoelectric

cooling applications (Figure 18). Unfortunately, this

valuable resource is vulnerable to contamination, 

and ground water contaminant problems are being

reported throughout the country. Ground water

contamination can occur through relatively well

defined, localized pollution plumes emanating from

specific sources such as leaking underground storage

tanks, or it can occur as a general deterioration of

ground water quality over a wide area due to diffuse

nonpoint sources such as agricultural fertilizer 

and pesticide applications, septic systems, and 

urban runoff.

Based on results reported by states in their 1998

305(b) reports, ground water quality in the nation is

good and can support the many different uses of this
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resource. However, despite these positive results,

measurable negative impacts to aquifers across the

nation have been detected, and they are usually traced

back to human activities. 

States identified leaking underground storage tanks as

an important potential threat to our nation’s ground

water resources. This was based on the sheer number

of underground storage tanks and the risk posed to

human health and the environment from releases.

States also report that the organic chemicals found in

petroleum products such as gasoline are common

ground water contaminants. Other potential sources of

ground water contamination include septic systems,

landfills, industrial facilities, fertilizer and pesticide

applications, accidental spills, surface impoundments,

and animal feedlots. Contaminants occur in the form

of organic compounds, metals, and nitrate. 

Assessing the quality of our nation’s ground water

resources is no easy task. An accurate and

representative assessment of ambient ground water

quality requires a well-planned and well-executed

monitoring plan. Although the 305(b) ground water

program is improving, there is still much to be done.

States need to increase their monitoring coverage and

focus on collecting ground water data that are most

representative of the resource. 

Commercial 1%

Thermoelectric 1%

Livestock Watering 3%

Domestic Supply 4%

Mining 3%

Industrial 5%

Public Supply 20%

Irrigation 63%

Source: Estimated Use of Water in the United States in 1995.
U.S. Geological Survey Circular 1200, 1998.

Figure 18

National Ground Water Use

How Does Impaired
Water Quality Impact
Public Health and
Aquatic Life?
Water pollution threatens both public health and

aquatic life. Public health may be threatened directly

through the consumption of contaminated food or

drinking water or indirectly through skin exposure to

contaminants present in recreational and boating

waters. Aquatic organisms can be affected by the

presence of toxic chemicals in their environment and

are also particularly susceptible to changes in the

physical quality of their environments, such as changes

in pH, temperature, dissolved oxygen, and habitat.

Public Health Concerns

The 1998 EPA Listing of Fish and Wildlife Advisories

listed 2,506 advisories in effect in 47 states, the District

of Columbia, and American Samoa (Figure 19).

Mercury, PCBs, chlordane, dioxins, and DDT (with its

byproducts) caused 99% of all the fish consumption

advisories in effect in 1998.

In their 1998 305(b) reports, 11 of the 27 coastal

states and jurisdictions reported shellfish harvesting

restrictions in over 2,300 square miles of estuarine

waters. These areas are monitored for bacteria as part

of the National Shellfish Sanitation Program.

Advisories were also issued to warn the public about

health risks from water-based recreation. Sixteen states

and tribes identified 240 sites where recreation was

restricted at least once during the reporting cycle. 

The states and tribes identified sewage treatment plant

bypasses and malfunctions, urban runoff and storm

sewers, and faulty septic systems as the most common

sources of elevated bacteria concentrations in bathing

areas.
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Thirty-eight states, tribes, and other

jurisdictions provided information about

the degree to which drinking water use is

met. Of the 23% of river and stream miles

assessed, only 3% do not support drinking

water where it is a designated use; of the

42% of lake and reservoir acres assessed,

5% do not support drinking water use. 

Increasingly, states are coordinating 

their efforts under the Safe Drinking 

Water Act (SDWA) and the Clean Water

Act (CWA) to assess sources of drinking

water. SDWA requires states to determine

the susceptibility to contamination of

drinking water sources, while the CWA

calls for them to assess the ability of

waters to support drinking water use.

Assessments under both laws will provide

the information necessary for states to

develop tailored monitoring programs

and for water systems to work with states

and local governments to protect drinking

water sources.

Aquatic Ecosystem Concerns

A fish kill is one of the most obvious

effects of pollution on aquatic life. This

phenomenon is normally attributed to

exceptionally low dissolved oxygen

levels—usually due to excessive nutrients

in the water—or to the discharge of toxic

contaminants to the water column. A

more insidious impact of pollution on

aquatic organisms is the development of

growths, lesions, and eroded fins, or

increased body burden of toxic chemicals.

The most common impact of pollution on

aquatic life is the shift of a waterbody’s

naturally occurring and self-sustaining

population from one type of aquatic

community to another. An example is the shift of a cold

water trout stream to a warm water carp-dominated stream.

Changes in aquatic community structure and function may

occur due to a variety of reasons, but the most common are

an elevation of temperature, a lowering of available

dissolved oxygen, and an increase in sedimentation due to

land use practices within the watershed. 

The persistence of chemicals in bottom sediment poses risks

to both aquatic life and humans. These chemicals may be

toxic to bottom-dwelling aquatic organisms. Some of these

chemicals, like mercury and PCBs, bioaccumulate in fish

tissue and pose a potential threat to humans and other

organisms that consume the fish. In their 1998 305(b)

reports, 11 states and tribes listed 115 separate sites with

contaminated sediments. These states and tribes most
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Figure 19

Note: States that perform routine fish tissue analysis (such as the Great Lakes
states) will detect more cases of fish contamination and issue more
advisories than states with less rigorous fish sampling programs. In many
cases, the states with the most fish advisories support the best monitor-
ing programs for measuring toxic contamination in fish, and their water
quality may be no worse than the water quality in other states.

Fish and Wildlife Consumption Advisories
in the United States
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frequently listed metals, PCBs, pesticides, PAHs, and

other priority organic chemicals as the source of

contamination. They identified industrial and municipal

discharges (both past and present), landfills, resource

extraction, and abandoned hazardous waste disposal

sites as the primary sources of contamination.

What Is Being 
Done to Restore 
and Maintain 
Water Quality?
Public polls consistently document that Americans

value water quality. In addition to its economic

benefits, clean water provides recreational and

aesthetic benefits. As a result, local, state, and federal

agencies, the private sector, and other organizations

are working to improve water quality. According to

President Clinton’s Clean Water Act Initiative: Analysis 

of Costs and Benefits, these partners spend between

$63 billion and $65 billion dollars each year to

improve and protect water quality. 

This study estimated that private sources spend a

combined total of about $30 billion per year on

pollution prevention and control efforts. Agriculture

spends another $500 million per year on activities 

that reduce its impact on water quality, including

implementation of best management practices to

control the effects of nonpoint source runoff.

Municipalities spend a total of $23 billion per year,

primarily on wastewater treatment plants, drinking

water treatment, and storm water pollution control. 

State governments dedicate almost $500 million and

federal governments dedicate almost $10 billion to

water resource protection and restoration efforts each

year. These efforts include developing and revising

water quality standards, monitoring and assessing

water quality, characterizing causes and sources of

impairment, developing total maximum daily loads

and allocating these loads to point and nonpoint

sources, implementing permitting programs to address

point sources, and developing and implementing best

management practices to control nonpoint source

pollution. 

Significant resources are dedicated to restoring and

maintaining water quality. Water quality monitoring

and assessment is a critical tool to help ensure that

these resources are used effectively to achieve water

quality goals. EPA and state environmental agencies

recognize that water quality monitoring and

assessment programs need continued strengthening 

to be able to evaluate the effectiveness of water quality

protection and restoration efforts.

EPA continues to work with states and other partners

to increase the quality and comprehensiveness of water

quality monitoring and assessment programs. This is

achieved through data sharing and development of

consistent monitoring designs and assessment criteria.

EPA provides technical assistance, guidance, and

resources for monitoring design and implementation.

EPA and its partners including states, tribes, other

federal agencies, and other public and private

monitoring organizations are developing a

Consolidated Assessment and Listing Methodology

(CALM) that will provide a consistent approach for

characterizing water quality under both Sections

305(b) and 303(d) of the Clean Water Act. 

For more information on CALM, visit EPA’s website at

www.epa.gov/owow/monitoring/wqreport.html.
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For more information about the National Water Quality Inventory: 
1998 Report to Congress, visit EPA’s Office of Water 305(b) website 
at http://www.epa.gov/305b, call EPA’s Assessment and Watershed
Protection Division at (202) 260-7040, or contact:

U.S. EPA (4503F)
Assessment and Watershed Protection Division
401 M Street, SW
Washington, DC 20460

For a copy of the National Water Quality Inventory: 1998 Report to 
Congress (EPA-841-R-00-001) or related materials, call 1-800-490-
9198, fax your order to EPA’s National Service Center for
Environmental Publications at (513) 489-8695 (include EPA number
and document title), or send your order to:

National Service Center for Environmental Publications
11029 Kenwood Road, Building 5
Cincinnati, OH 45242

❑ National Water Quality Inventory: 1998 Report to Congress
(434 pages) (EPA841-R-00-001)

❑ National Water Quality Inventory: 1998 Report to Congress 
Appendixes (diskette) (EPA841-C-00-001)

❑ Water Quality Conditions in the United States: A Profile from the 
National Water Quality Inventory: 1998 Report to Congress
(2 pages) (EPA841-F-00-006)

For More Information
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Storm Water Phase II Compliance Assistance Guide

Compliance Guide Notice

The statements in this document are intended solely as guidance to aid regulated
entities in complying with the Storm Water Phase II final rule. The guidance is not a
substitute for reading the regulation and understanding all its requirements as it applies
to your facility. This guidance does not constitute rulemaking by the EPA and may not
be relied on to create a substantive or procedural right or benefit enforceable, at law or
in equity, by any person. EPA may decide to update this guide without public notice to
reflect changes in EPA’s approach to implementing Storm Water Phase II or to clarify
and update text.  To determine whether EPA has revised this document and/or to
obtain copies, go to EPA’s web site at www.epa.gov/owm/sw/phase2.
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1.0 INTRODUCTION

The U.S. Environmental Protection Agency (EPA) published the regulation entitled
“National Pollutant Discharge Elimination System - Regulations for Revision of the
Water Pollution Control Program Addressing Storm Water Discharges” (Federal
Register, Volume 64, Number 235, pages 68722-68852) on December 8, 1999 as
required by Section 402(p) of the Clean Water Act (CWA).  This guide explains how to
tell if you are subject to the regulation and what to do if you are required to comply.

1.1 Who should use this guide?

This new rule regulates storm water discharges from two categories:  

First, the rule covers storm water discharges to certain municipal separate
storm sewer systems (MS4s).  Public entities which operate these MS4s, such
as cities, counties, States, and the Federal government, could be regulated
under this rule.  MS4 operators should read section 4 for more information.

Second, the rule also covers storm water discharges from construction activity
generally disturbing between 1 and 5 acres.  A construction operator could
include the site owner, developer, contractor, or subcontractor.  Construction site
operators should read section 5 for more information.

The storm water Phase II final rule also provide regulatory relief for certain
industrial facilities (currently permitted under EPA’s storm water regulations) where
storm water runoff is not exposed to industrial activities.  Operators of industrial facilities
interested in the no exposure exclusion should read section 6.

1.2 What Does this Guide Cover?

The purpose of this guide is to help the regulated community comply with the Storm
Water Phase II Rule.  This guide answers the following basic questions:

- Why is the Storm Water Phase II Rule important?
- Am I subject to the Storm Water Phase II Rule?
- What must I do to comply with the Storm Water Phase II Rule?

After reading this introduction, you should know whether you need to use
this guide, what the guide covers, and where to get the latest information
on the regulation.
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1.3 How Do I Use this Guide?

This guide is organized into seven major sections plus three appendices.

Section 1.0 Introduces you to this guide and the Storm Water Phase II Rule. 
Describes basic types of entities regulated so you can determine if
you are affected by the rule.

Section 2.0 Provides background on why the Storm Water Phase II Rule is
needed.  Topics such as the environmental impacts of storm water
and why storm water should be controlled are discussed.  The
history of the NPDES Storm Water program is briefly described.

Section 3.0 Delivers an overview of the Storm Water Phase II requirements. 
The basic components of the program are described and
schedules and timelines are highlighted.

Section 4.0 Gives step-by-step procedures for operators of small MS4s to
determine if they are subject to the regulation and provides
information on how to demonstrate compliance.

Section 5.0 Gives step-by-step procedures for operators of small construction
activities to determine if they are subject to the regulation and
provides information on how to demonstrate compliance.

Section 6.0 Provides a discussion of how the Rule affects industrial facilities,
including which industrial facilities are covered, and an explanation
of the No Exposure exclusion and how to determine if you qualify.

Section 7.0 Documents the Compliance Assurance Process - Discusses how
EPA will determine compliance, what happens if you or EPA
discovers noncompliance, and the legal status of the guide.

Appendices Provides additional references and where to go for more
information on storm water.

1.4 Where Can I Get More Information on the Storm Water Phase II Rule?

Additional information on the NPDES storm water Phase II rule, including a series of
fact sheets and a full copy of the final rule, can be found on EPA’s web pages at
http://www.epa.gov/owm/sw/phase2.

Compliance assistance will be covered in Section 7 of the guide.  One source for
compliance assistance and information on the rule is the Local Government
Environmental Assistance Network (LGEAN).  LGEAN is one of EPA’s compliance
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assistance centers and can be found on the web at www.lgean.org or contacted by
phone at 1-877-TO-LGEAN.
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2.0 BACKGROUND

2.1 What are the Environmental Impacts from Storm Water Discharges?

Storm water runoff from lands modified by human activities can harm surface water
and, in turn, cause or contribute to an exceedance of water quality standards by
changing natural hydrologic patterns, accelerating natural stream flows, destroying
aquatic habitat, and elevating pollutant concentrations and loadings.  Such runoff may
contain high levels of contaminants, such as sediment, suspended solids, nutrients
(phosphorus and nitrogen), heavy metals, pathogens, toxins, oxygen-demanding
substances (organic material), and
floatables (U.S. EPA. 1992.
Environmental Impacts of Storm
Water Discharges: A National
Profile.  EPA 841-R-92-001. Office
of Water. Washington, DC).  After
a rain, storm water runoff carries
these pollutants into nearby
streams, rivers, lakes, estuaries,
wetlands, and oceans. 
Individually and combined, these
pollutants impair water quality,
threatening designated beneficial
uses and causing habitat
alteration and destruction. 

The 1996 305(b) Report (U.S.
EPA. 1998. The National Water
Quality Inventory, 1996 Report to
Congress. EPA 841-R-97-008.
Office of Water. Washington, DC),
provides a national assessment of
water quality based on biennial
reports submitted by the States as
required under CWA section
305(b) of the CWA.  In the CWA
305(b) reports, States, Tribes, and
Territories assess their individual
water quality control programs by
examining the attainment or Figure 2-1. Pollutants and Sources in Surveyed River Miles (EPA, 1998) 

After reading section 2, you should understand the environmental impacts
of storm water and the history of the storm water program, including
existing regulations to control storm water (Phase I).
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nonattainment of the designated
uses assigned to their rivers,
lakes, estuaries, wetlands, and
ocean shores.  The 1996
Inventory indicated that
approximately 40 percent of the
Nation's assessed rivers, lakes,
and estuaries are impaired.

The 1996 Inventory also found
urban runoff/discharges from
storm sewers to be a major
source of water quality
impairment nationwide.  Urban
runoff/storm sewers were found to
be a source of pollution in 13
percent of impaired rivers; 21
percent of impaired lakes, ponds,
and reservoirs; and 45 percent of
impaired estuaries (second only
to industrial discharges).  See
Figures 2-1 and 2-2 for an
illustration of the pollutants and
sources of pollution for both rivers
and estuaries.  In addition to
these waterbodies, urban runoff
was found to be the leading
cause of ocean impairment for
those ocean miles surveyed.

Urbanization alters the natural
infiltration capability of the land
and generates a host of pollutants
that are associated with the
activities of dense populations, Figure 2-2. Pollutants and Sources in surveyed Estuaries (EPA, 1998)

thus causing an increase in storm 
water runoff volumes and pollutant loadings in storm water discharged to receiving
waterbodies (U.S. EPA, 1992).  Urban development increases the amount of
impervious surface in a watershed as farmland, forests, and meadowlands are
converted into buildings with rooftops, driveways, sidewalks, roads, and parking lots
with virtually no ability to absorb storm water.  Storm water and snow-melt runoff wash
over these impervious areas, picking up pollutants along the way while gaining speed
and volume because of their inability to disperse and filter into the ground (see Figure
2-3 which illustrates the increased runoff resulting from increased impervious area). 
The resulting storm water flows are higher in volume, pollutants, and temperature than
the flows in less impervious areas, which have more natural vegetation and soil to filter
the runoff (U.S. EPA, 1997. Urbanization and Streams: Studies of Hydrologic Impacts.
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EPA 841-R-97-009. Office of
Water. Washington, DC).

In addition to the pollutants
picked up by storm water
runoff before it enters a storm
drain, studies have shown that
discharges from a storm drain
system often include wastes
and wastewater from non-
storm water sources, referred
to as illicit discharges.  These
discharges are ‘illicit’ because
municipal storm sewer
systems are not designed to
accept, process, or discharge
such wastes.  Sources of illicit discharges can include sanitary wastewater illegally
connected to the storm drain system; effluent from septic tanks; car wash, laundry, and
other industrial wastewaters; improper disposal of auto and household toxics, such as
used motor oil and pesticides; and spills from roadways.

Illicit discharges enter the system through either direct connections (e.g., wastewater
piping either mistakenly or deliberately connected to the storm drains) or indirect
connections (e.g., infiltration into the MS4 from cracked sanitary systems, spills
collected by drain outlets, and paint or used oil dumped directly into a drain).  The result
is untreated discharges that contribute high levels of pollutants, including heavy metals,
toxics, oil and grease, solvents, nutrients, viruses and bacteria into receiving
waterbodies.

2.2 Summary of EPA’s Storm Water Program

In 1972, Congress amended the Federal Water Pollution Control Act (commonly
referred to as the Clean Water Act (CWA)) to prohibit the discharge of any pollutant to
waters of the United States from a point source unless the discharge is authorized by
an NPDES permit.  The NPDES program is designed to track point sources and require
the implementation of the controls necessary to minimize the discharge of pollutants. 
Initial efforts to improve water quality under the NPDES program primarily focused on
reducing pollutants in industrial process wastewater and municipal sewage.  These
discharge sources were easily identified as responsible for poor water quality.

As pollution control measures for industrial process wastewater and municipal
sewage were implemented and refined, it became increasingly evident that more
diffuse sources of water pollution were also significant causes of water quality
impairment.  Specifically, storm water runoff was found to be a major cause of water
quality impairment.
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In 1987, Congress amended the CWA to require implementation, in two phases, of
a comprehensive national program for addressing storm water discharges.  The first
phase of the program, commonly referred to as “Phase I,” was promulgated on
November 16, 1990 (55 FR 47990).  Phase I requires NPDES permits for storm water
discharge from a large number of priority sources including medium and large municipal
separate storm sewer systems (“MS4s”) generally serving populations of 100,000 or
more and several categories of industrial activity, including construction activity that
disturbs five or more acres of land.

The Phase I permits for municipal separate storm sewer systems mostly covere
larger cities, and require them to develop a storm water management program, track
and oversee industrial facilities regulated under the NPDES storm water program,
conduct some monitoring, and submit periodic reports.

The operators of construction activities disturbing greater than 5 acres have been
required to obtain NPDES permit coverage since 1992.  General permits for large
construction activity require construction operators to develop and implement a storm
water pollution prevention plan to control erosion, sediment and other wastes on the
site.

The Phase I industrial storm water program also regulates the following industrial
sectors:

- facilities subject to EPA storm water effluent guidelines, new source performance
standards, or toxic pollutant effluent standards
- heavy manufacturing facilities
- mining/oil and gas
- hazardous waste faciliites
- landfills
- recycling facilities
- steam electric power
- transportation facilities
- sewage treatment plants
- construction activity (described above), and
- light manufacturing facilities.

The second phase of the storm water program, which this guide addresses, requires
permits for storm water discharges from certain small municipal separate storm sewer
systems and construction activity generally disturbing between 1 and 5 acres.  See
Figure 2-4 for a summary of the federal storm water permit requirements under Phases
I and II.
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Figure 2-4.  Summary of Federal Permit Requirements Under the NPDES Storm Water Program

Municipal Separate Storm Sewer Systems (MS4s) Construction Activity Industrial Activity

Requirement
s
in Effect
Now

(Phase I)

Medium and Large MS4s (§ 122.26(d))

• Storm Water Management Program:
- Public education and outreach
- Public participation efforts
- Illicit discharge detection and elimination program
- Construction and post-construction runoff control
program for all construction activity (no size threshold)
- BMPs to reduce pollutants from industrial, commercial,
and residential areas 

• Track/oversee industrial facilities regulated under the
NPDES storm water program

• Conduct analytical and visual monitoring of MS4
discharges

• Submit periodic program assessment reports

Category (x) Construction
Activity (5+ Acres)*

CGP:
• Storm Water Pollution

Prevention Plan (SWPPP)
- Site description
- Description of BMPs for
erosion and sediment, post-
construction storm water
management, and other
controls
- Self-evaluation and reporting

*Category (x) is one of the categories of
"storm water discharges associated with
industrial activity."  Temporarily excluded
from permitting: Category (x) construction
activity operated by a municipality of
<100,000 (ISTEA moratorium).

Ten Categories of Industrial
Activity (Categories (i)-(ix),(xi))*

MSGP:
• SWPPP
     - Site evaluation
      -Description of appropriate
storm         water management
BMPs
      - Self-evaluation, monitoring,   
           and reporting

• If discharging into a medium or
large MS4, notify the MS4
operator 

*Temporarily excluded from permitting:
Industrial activity operated by a municipality of 
<100,000, except for power plants, airports,
and uncontrolled sanitary landfills (ISTEA
moratorium).

Requirement
s that

Will Be 
in Effect 
by 2003

(Phase II)

Regulated Small MS4s (§ 122.34 outlined here, but may
choose permit coverage under § 122.26(d) instead)

• Storm Water Management Program:
- Public education and outreach
- Public participation efforts
- Illicit discharge detection and elimination program
- Construction runoff control program for construction
activity disturbing 1 acre or greater
- Post-construction runoff control program for
construction activity disturbing 1 acre or greater
- Good housekeeping/pollution prevention for municipal
operations

• Conduct assessment of identified BMPs and measurable
goals for each minimum control measure

• Submit annual program assessment reports

Small Construction Activity 
(<1 and <5 Acres) 

• Expected to be similar to
Category (x) Construction
Activity requirements above

Category (x) Construction
Activity Operated by a
Municipality of < 100,000

• Same requirements as for
Category (x) Construction
Activity above

Industrial Activity Operated by
a Municipality of <100,000*

• Same requirements as for Ten
Categories of Industrial Activity
above

*Does not include: Power plants, airports, and
uncontrolled sanitary landfills
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3.0 REGULATION REQUIREMENTS

3.1 What Does The Storm Water Phase II Rule Require?

This regulation can be divided into three main components, each with distinct
requirements, affecting three types of entities.  These components and the
requirements for each are summarized below.

Regulated Small MS4s (see section 4.0)

A certain subset of operators of small MS4s (primarily those located in urbanized
areas) are required to implement programs and practices to control polluted storm
water runoff from the jurisdiction serviced by the MS4.  The operator must design its
storm water management program to satisfy applicable CWA water quality
requirements and technology standards.  The program must include the development
and implementation of best management practices (BMPs) and measurable goals for
the following six minimum measures, and include evaluation and reporting efforts:

• Public education and outreach, 
• Public participation/involvement, 
• Illicit discharge detection and elimination, 
• Construction site runoff control, 
• Post-construction runoff control, and 
• Pollution prevention/good housekeeping for municipal operations.

Two waivers from coverage are available for small MS4s brought into the program
by the Phase II regulation.  

Small Construction Activity (see section 5.0)

All construction operators disturbing more than 1 acre and less than 5 acres are
required to apply for an NPDES storm water permit for small construction activity.  EPA
already regulates construction activity disturbing more than 5 acres.  A construction
operator is usually the developer or landowner, but can also be the contractor or
another party responsible for the operational control of erosion and sediment control
practices on site.  

After reading section 3.0, you should understand the basic components
and requirements of the Storm Water Phase II Rule and the rule's
compliance schedule/timeline.  This information is meant to serve as a
basis for understanding the details of the Rule as discussed in further
sections of this guidance.
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Unlike the requirements for regulated small MS4s, the requirements for small
construction activity (primarily activity disturbing between 1 and 5 acres of land) are not
detailed in the Phase II regulation.  Rather, the requirements are left to the discretion of
the NPDES permitting authority when it develops the small construction activity permit. 
EPA expects the permit for small construction activity to be similar to the existing storm
water general permits for large construction activity regulated under the Phase I
program.   EPA's existing Construction General Permit includes requirements to:

• Submit a Notice of Intent (NOI); 
• Develop and implement a Storm Water Pollution Prevention Plan (SWPPP). 

The SWPPP includes erosion and sediment controls, controls on waste at the
site, self-inspection/monitoring, and reporting efforts; and 

• Submit a Notice of Termination (NOT) when permit coverage is no longer
necessary.

Two waivers from coverage are available for small construction activity.

Industrial Activity (see section 6.0)

Eleven categories of industrial activity are regulated under Phase I of the NPDES
Storm Water Program.  Under the Phase II Rule, no new categories of industrial activity
are designated into the storm water program.  The Rule does, however, include a
revised no exposure exclusion that is available to all regulated categories of industrial
activity (except category (x) - large construction activity) if the facility operator can certify
that storm water runoff is not exposed to industrial activities.

Also, this regulation further extends the deadline to obtain permit coverage for those
industrial activities operated by municipalities with populations of less than 100,000 that
were temporarily exempted from permitting under the Intermodal Surface
Transportation Enforcement Act (ISTEA) of 1991.  

3.2 What Is the Phase II Rule's Compliance Schedule/Timeline?

The Phase II Final Rule was published in the Federal Register on December 8,
1999 (64 FR 68722). The following table lists milestones for EPA, the NPDES
permitting authorities, and the regulated community under this program.
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Storm Water Phase II Program Compliance Timeline

ACTIVITY DEADLINE

Conditional No Exposure Exclusion option available in States
where EPA is the NPDES permitting authority

February 7, 2000

Submission of No Exposure Certification Every 5 years

EPA issues a menu of BMPs for small MS4 programs October 2000

EPA issues a model general permit for small MS4s October 2000

EPA issues guidance on measurable goals for small MS4
programs

October 2001

NPDES permitting authority determines designation of small MS4s
located outside of an urbanized area that serve a jurisdiction with
a population of 10,000 and population density of 1,000

By December 9, 2002; or by
December 8, 2004 if apply
designation criteria on a
watershed basis under a

comprehensive watershed plan

NPDES permitting authority determines waivers for regulated
small MS4s in urbanized areas

By December 9, 2002

NPDES permitting authority issues general permits for regulated
small MS4s and small construction activity

By December 9, 2002

Operators of regulated small MS4s and small construction activity
designated by the rule must obtain permit coverage

By March 10, 2003

Operators of regulated small MS4s and small construction activity
designated by NPDES permitting authority must obtain permit
coverage

Within 180 days of notice

Temporarily exempted municipal operators of industrial activity
must obtain  permit coverage (ISTEA moratorium)

By March 10, 2003

The NPDES permitting authority may phase in coverage for small
MS4s serving jurisdictions with a populations less than 10,000 on
a schedule consistent with a State watershed permitting approach 

Completion of phase-in by
March 8, 2007

The regulated small MS4s must fully implement their storm water
management programs

By the end of the first permit
term – typically a 5-year period

Re-evaluation of the Phase II small MS4 regulations by EPA By December 2012

NPDES permitting authority determination on a petition for
designation of a non-regulated storm water discharger

Within 180 days of receipt
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4.0 REGULATED SMALL MS4S

4.1 MS4 DEFINITIONS

EPA’s National Pollutant Discharge Elimination System (NPDES) storm water
permitting program labels municipal separate storm sewer systems (MS4s) as either
“small,” “ medium,” or “large” for the purposes of regulation.  The definitions of each are
included herein.  The Phase I storm water program covers medium and large MS4s.
The Phase II storm water regulation covers a certain subset of small MS4s, known as
"regulated small" MS4s.  Regulated small MS4 coverage under the rule is discussed in
section 4.2.

4.1.1 What is an "MS4"?

What constitutes a municipal separate storm sewer system (MS4) is often
misinterpreted and misunderstood.  The term MS4 does not solely refer to municipally-
owned storm sewer systems, but rather is a term of art with a much broader application
that can include, in addition to local jurisdictions, State departments of transportation,
universities, local sewer districts, hospitals, military bases, and prisons.  An MS4 also is
not always just a system of underground pipes – it can include roads with drainage
systems, gutters, and ditches.  The regulatory definition of an MS4 is provided in the
text box below.

After reading section 4.0, you should understand what an MS4 is, which
operators of MS4s are subject to the Phase II small MS4 regulations
(including who may be waived from coverage), the small MS4 permit
options, and the permit requirements for a small MS4 storm water
management program.  The discussion of these elements concludes with
a step-by-step review of the process for compliance with the small MS4
program and possible funding options.  Special concerns regarding
Federal and State-operated small MS4s are also addressed.
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According to 40 CFR 122.26(b)(8), “municipal separate storm sewer means a conveyance or
system of conveyances (including roads with drainage systems, municipal streets, catch basins,
curbs, gutters, ditches, man-made channels, or storm drains):

(i) Owned or operated by a State, city, town, borough, county, parish, district, association,
or other public body (created by or pursuant to State law)...including special districts
under State law such as a sewer district, flood control district or drainage district, or
similar entity, or an Indian tribe or an authorized Indian tribal organization, or a
designated and approved management agency under section 208 of the Clean Water
Act that discharges into waters of the United States.

(ii) Designed or used for collecting or conveying storm water;

(iii) Which is not a combined sewer; and

(iv)  Which is not part of a Publicly Owned Treatment Works   
(POTW) as defined at 40 CFR 122.2."

4.1.2 What is a "large" MS4?

A large MS4 is any MS4 located in an incorporated place or county with a
population of 250,000 or greater as of the 1990 Census.  The Phase II Final Rule
revised the original large MS4 definition (found in the 1990 Phase I regulations) by
freezing it as of the 1990 Census so that no new large MS4s could be automatically
designated based on the 2000 Census, or any subsequent Census.  Listings of
incorporated places and counties with populations of 250,000 or greater as of the 1990
Census are included in the revised Appendices F and H to Part 122, found in the Phase
II Final Rule.

4.1.3 What is a "medium" MS4?

A medium MS4 is any MS4 located in an incorporated place or county with a
population between 100,000 - 249,999 as of the 1990 Census.  The Phase II Final Rule
revised the original medium MS4 definition (found in the 1990 Phase I regulations) by
freezing it as of the 1990 Census so that no new medium MS4s could be automatically
designated based on the 2000 Census, or any subsequent Census.  Listings of
incorporated places and counties with populations between 100,000 - 249,999 as of the
1990 Census are included in the revised Appendices G and I to Part 122, found in the
Phase II Final Rule.

Important Note: Many MS4s in areas below 100,000 in population have been
individually brought into the Phase I program by NPDES permitting authorities. 
Such already regulated MS4s are considered Phase I MS4s and are not required
to develop a Phase II program.

4.1.4 What is a "small" MS4?
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A small MS4 is any MS4 that is not already regulated under the Phase I storm water
program.  Unlike the definitions of medium and large MS4s,  the definition of a small
MS4: 1) is not dependant on a population threshold, and 2) includes Federally-owned
systems, such as military bases and veterans hospitals.

4.2 COVERAGE: Who Is Subject to the Phase II Final Rule?

4.2.1 Are All Small MS4s Covered by the Phase II Final Rule?

No.  The universe of small MS4s is quite large since it includes every MS4 except
for the approximately 900 medium and large MS4s already regulated under the Phase I
storm water program.  Only a select sub-set of small MS4s, referred to as regulated
small MS4s, are covered by the Phase II Final Rule, either through automatic
nationwide designation by the rule or designation on a case-by-case basis by the
NPDES permitting authority.

4.2.2 How Is A Small MS4 Designated as a Regulated Small MS4 under
Phase II?

A small MS4 can be designated as a regulated small MS4, and thereby be subject
to the Phase II rule,  in any one of the three ways explained in the following
subsections.

4.2.2.1 Automatic Nationwide Designation by the Rule

The Phase II Final Rule requires "automatic" nationwide coverage of all operators of
small MS4s that are located within the boundaries of a Bureau of the Census-
delineated “urbanized area” (UA) based on the latest decennial Census.  This doesn't
just include municipal operators of small MS4s, but also universities, highway
departments, and any other operator of a storm sewer system that is located fully or
partially within the UA.  Refer to section 4.3 for more information on how to
determine if a particular small MS4 is located within a UA. 

Important Note: Only the portion of the small MS4 that is located within the UA
boundaries is regulated under Phase II.  For example, if a county operates a
small MS4 that serves the whole county but only half of the MS4 falls within the
UA boundary, then the county must obtain permit coverage (and implement a
storm water management program) only for the half of the MS4 in the UA. 

Once a small MS4 is designated into the program based on the UA boundaries, it
cannot be waived from the program if in a subsequent UA calculation the small MS4 is
no longer within the UA boundaries.  An automatically designated small MS4 remains
regulated unless, or until, it meets the criteria for a waiver.  See section 4.4 for more
information on waivers from coverage for regulated small MS4s in urbanized areas.
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An operator of a small MS4 located outside of a UA boundary may be designated as
a regulated small MS4 if the NPDES permitting authority determines that the small
MS4's discharges cause, or have the potential to cause, an adverse impact on water
quality.  See sections 4.2.2.2 and 4.2.2.3 below for more information on designations by
the permitting authority.

Preamble of the Phase II Final Rule: Appendix 6
A listing of governmental entities that are located either fully or partially within a UA

according to the 1990 Census can be found in Appendix 6 to the Preamble of the
Phase II Final Rule.  The list is a general geographic reference intended to help
operators of small MS4s determine whether or not they are located in a UA and,
consequently, required to comply with the regulation; it is not a list of all Phase II
regulated MS4s and it may contain errors.  For example, the list does not include small
MS4 operators such as colleges and universities, Federal prison complexes, and State
highway departments located within a UA. 

4.2.2.2 Potential Designation by the NPDES Permitting Authority — Required
Evaluation of 10,000/1,000 Areas

The Phase II Final Rule requires the NPDES permitting authority to develop a set of
designation criteria and apply them, at a minimum, to all small MS4s located outside of
a UA that serve a jurisdiction with a population of at least 10,000 and a population
density of at least 1,000 people/square mile.  The permitting authority is required to
evaluate such small MS4s but is not required to designate them into the program
unless they meet the designation criteria.

Recommended Designation Criteria
EPA recommends in the Phase II regulations that the NPDES permitting authority

use a balanced consideration of the following designation criteria on a watershed or
other local basis:

r Discharge to sensitive waters;
r High population density;
r High growth or growth potential;
r Contiguity to a UA;
r Significant contributor of pollutants to waters of the United States; and
r Ineffective protection of water quality concerns by other programs.

Preamble of the Phase II Final Rule: Appendix 7
A listing of governmental entities located outside of a UA that have a population of

at least 10,000 and a population density of at least 1,000 people per square mile, can
be found in Appendix 7 to the Preamble of the Phase II Final Rule.  Similar to Appendix
6, the list is a geographic reference only – it is not a list of regulated entities and it may
contain errors.   Operators of small MS4s located within a listed area could be
examined by their NPDES permitting authority for potential designation into the Phase II 
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Physically interconnected means that one MS4 is connected to a second MS4
in such a way that it allows for direct discharges into the second system.

program.  Furthermore, the NPDES permitting authority reserves the right to designate
for regulation any small MS4 that is contributing pollutants to waters of the United
States, whether or not its jurisdiction is found in Appendix 7. 

Deadline for Designation
The NPDES permitting authority is required to designate small MS4s meeting the

designation criteria by December 9, 2002, or by December 8, 2004 if a comprehensive
State watershed plan is in place and the criteria are being applied on a watershed
basis.

4.2.2.3 Potential Designation by the NPDES Permitting Authority — Physically
Interconnected

The Phase II Final Rule requires the NPDES permitting authority to designate any
small MS4 located outside of a UA that contributes substantially to the pollutant
loadings of a physically interconnected MS4 that is permitted by the NPDES storm
water program.  This means the other MS4 could be a large, medium, or regulated
small MS4.

Small MS4s located right outside the boundary of an urbanized area are the ones
most likely to meet this criterion for designation and, therefore, should make an effort to
become aware of whether they discharge pollutants directly into a regulated MS4.  The
sooner a small MS4 operator is prepared for potential designation and implementation
of the Phase II program, the better.

Deadline for Designation
The final rule does not set a deadline for designation of small MS4s meeting this
criterion.

4.3 URBANIZED AREAS: What Are They and How Does a Small MS4
Operator Determine If It Is Located in One?

As discussed in section 4.2, the Phase II Final Rule covers all small municipal
separate storm sewer systems (MS4s) located within an “urbanized area” (UA).  Based
on the 1990 Census, there are 405 UAs in the United States that cover 2 percent of
total U.S. land area and contain approximately 63 percent of the Nation’s population. 
These numbers include Puerto Rico — the only U.S. Territory with UAs.

UAs constitute the largest and most dense areas of settlement.  UA calculations
delineate boundaries around these dense areas of settlement and, in doing so, identify
the areas of concentrated development.  UA designations are used for several 
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purposes in both the public and private sectors.  For example, the Federal Government
has used UAs to calculate allocations for transportation funding, and some planning
agencies and development firms use UA boundaries to help ascertain current, and
predict future, growth areas.

4.3.1. What Is the Definition of an Urbanized Area (UA)?

The Bureau of the Census determines UAs by applying a detailed set of published
UA criteria (see 55 FR 42592, October 22, 1990) to the latest decennial census data. 
Although the full UA definition is complex, the Bureau of the Census’ general definition
of a UA, based on population and population density, is provided below.

UA Facts:
• The basic unit for delineating the UA boundary is the census block.  Census

blocks are based on visible physical boundaries, such as the city block, when
possible, or on invisible political boundaries, when not.  An urbanized area can
comprise places, counties, Federal Indian Reservations, and minor civil divisions
(MCDs - towns and townships). 

• A UA can include governmental entities of every population size: 200; 7,000;
15,000; 30,000, 200,000; or 3 million!  Entities with small populations are
commonly found in the urban fringe of the UA.

• Before the time of permit issuance (by December 9, 2002), new UA calculations
based on the 2000 Census should be published.  The regulated small MS4
universe then will be based on these new calculations.

4.3.2. What Does A UA Look Like?

The drawing below (see Figure 4-1) is a simplified UA illustration that demonstrates
the concept of UAs in relation to the Phase II Final Rule.  This “urbanized area”
includes within its boundaries incorporated places, a portion of a Federal Indian
reservation, an entire MCD, a portion of another MCD, and portions of two counties. 
Any and all operators of small MS4s located within the boundaries of the UA are
covered under the Phase II Final Rule, regardless of political boundaries.  Operators of
small MS4s located outside of the UA are subject to potential designation into the
Phase II MS4 program by the NPDES permitting authority, as explained in section 4.2.

An urbanized area (UA) is a land area comprising one or more places – central place(s) –
and the adjacent densely settled surrounding area – urban fringe – that together have a
residential population of at least 50,000 and an overall population density of at least 1,000
people per square mile.  It is a calculation used by the Bureau of the Census to determine
the geographic boundaries of the most heavily developed and dense urban areas.
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1719D

County A

County B

FIR

Town B

Town A

Central Place

Incorporated Place

Federal Indian Reservation (FIR)

Unincorporated “Urbanized
Area”  Portion of a Town
(MCD) or County

Urbanized Area

Town or Township as a
functioning Minor Civil Division
(MCD). An MCD is the primary
subdivision of a County.

County

Figure 4-1

4.3.3 How Can An Operator of a Regulated Small MS4 Determine If It Is
Located Within a UA?

Operators of small MS4s can determine if they are located within a UA, and
therefore covered under the Phase II storm water program, through the following two
steps:

— STEP 1 —  

Refer to a listing of incorporated places, MCDs, and counties that are
located entirely or partially within a UA.  Such a listing, based on the 1990
Census and including only those entities not regulated under Phase I, can
be found in Appendix 6 to the Preamble of the Phase II Final Rule. If a
small MS4 is located in a listed incorporated place, MCD, or county, then
the operator of the small MS4 should follow step (2) below.  It is important
to note that Appendix 6 is general guidance only and may contain errors.  
For this reason, even if a particular small MS4 isn't located in a listed
area, EPA recommends that the small MS4 operator follow Step 2.

— STEP 2 —

Some operators of small MS4s may find that they are located within an 
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entity listed in Appendix 6 but not know if their systems are within the
urbanized portion of the listed entity, or they are not on the list but want to
confirm their status as recommended above.  In such cases, they should
contact one or more of the following institutions for more detailed
information on the location of UA boundaries:

® The State or NPDES Permitting Authority

Storm Water Coordinators:  The NPDES permitting authority may be the State or
the U.S. EPA Region.  The Storm Water Coordinators for each U.S. EPA Region
are listed in Section 8.  These regional contacts can assist with UA information and
provide the names of State storm water contacts. 

State Data Centers:  Each State’s Data Center receives listings of all entities that
are located in UAs, as well as detailed maps and electronic files of UA boundaries. 
The Bureau of the Census web site includes a list of contact names and phone
numbers for the Data Center in each State at www.census.gov/sdc/www.

State Planning/Economic/Transportation Agencies: These agencies typically
use UAs to assess current development and forecast future growth trends and,
therefore, should have detailed UA information readily available to help determine
the UA boundaries in any given area.

® County or Regional Planning Commissions/ Boards

As with State agencies, these entities are likely to have detailed UA data and maps
to help determine UA boundaries.

®®®® The Bureau of the Census

Urbanized Areas Staff:  301 457-1099

Web Site:  www.census.gov
The site provides information on purchasing UA maps and electronic files for use
with computerized mapping systems.  Obtain free UA cartographic boundary files
(Arc/Info export format) for Geographical Information System (GIS) use at:
www.census.gov:80/geo/www/cob/ua.html.

UA Maps: Detailed UA maps are available for purchase with a $25 minimum order
($5 per map sheet). Each map sheet measures 36 by 42 inches.  For prices and a
listing of UAs, visit www.census.gov/mp/www/geo/msgeo12.html.  Order from the
Department of Commerce, Bureau of the Census (MS 1921), P.O. Box 277943,
Atlanta, GA 30384-7943 (Phone: 301 457-4100; Toll-free fax: 1-888-249-7295).

®®®® U.S. EPA
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EPA is currently modifying a web-based geographic program called Enviromapper
for use in determining UA boundaries.  This program will allow users to enter a
location (by name, zip code, or street address) and see a map that will show if the
location is within a UA boundary.  EPA is committed to using Enviromapper to
create a tool that, someday, will be the only tool necessary to determine the location
of UA boundaries. Information about Enviromapper will be available at
www.epa.gov/owm/phase2.

4.3.4 How Will the Year 2000 Census Affect the Determination of Status as a
Regulated Small MS4?

The listing of incorporated places, MCDs, and counties located within UAs in the
United States and Puerto Rico, found in Appendix 6, is based on the 1990 Census. 
New listings for UAs based on the 2000 Census are scheduled to be available by
August of 2001.  Once the official 2000 Census listings are published by the Bureau of
the Census, operators of small MS4s located within the revised boundaries of former
1990 UAs, or in any newly defined 2000 UAs, become regulated small MS4s and must
develop a storm water management program.

Any additional automatic designations of small MS4s based on subsequent census
years is governed by the Bureau of the Census’ definition of a UA in effect for that year
and the UA boundaries determined as a result of the definition.

Once a small MS4 is designated into the Phase II storm water program based on
the UA boundaries, it can not be waived from the program if in a subsequent UA
calculation the small MS4 is no longer within the UA boundaries.  An automatically
designated small MS4 will remain regulated unless, or until, it meets the criteria for a
waiver.

4.4 WAIVERS: Which Regulated Small MS4s May Obtain a Waiver From
Coverage?

Two waiver options are available to operators of regulated small MS4s in urbanized
areas if the NPDES permitting authority determines that their discharges do not cause,
or have the potential to cause, water quality impairment.  

Important Note: The waivers are granted by the NPDES permitting
authority, the operator of the regulated small MS4 can not determine for
itself that it meets the waiver criteria. If the permitting authority is not
proactive in assessing small MS4s for potential waivers, an operator may
petition for a waiver assessment.

If a permitting authority decides to grant waivers, it is required to do so by December
9, 2002 to coincide with the expected date of the small MS4 permit issuance.  The 
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TMDLs are water quality assessments that determine the source or sources of
pollutants of concern for a particular waterbody, consider the maximum amount of
pollutants the waterbody can assimilate, and then allocate to each source a set level of
pollutants that it is allowed to discharge (i.e., a “wasteload allocation”). Small MS4s
that are not given a wasteload allocation would meet the third criterion above. 

permitting authority is also required to periodically review any waivers granted to small
MS4 operators to determine whether any information required for granting the waiver
has changed.  Minimally, such a review needs to be conducted once every five years.  
The waiver options are described in the following two subsections.

Deadline for Waivers
The NPDES permitting authorities are required to make their waiver determinations

by March 9, 2002 to coincide with the expected issuance of their small MS4 general
permit.  If the permit authority chooses to phase in permit coverage based on a
comprehensive watershed plan (see section 4.5.2.2), then regulated small MS4s may
be waived on the same schedule.  The phase-in of permit coverage and waivers is to
be completed no later than March 8, 2007. 

4.4.1 Option 1: Less than 1,000 Population in a UA

The first waiver option applies where:

(1) the jurisdiction served by the system is less than 1,000 people;

(2) the system is not contributing substantially to the pollutant loadings of a
physically interconnected regulated MS4; and

(3) if the small MS4 discharges any pollutants identified as a cause of impairment of
any water body to which it discharges, storm water controls are not needed
based on wasteload allocations that are part of an EPA approved or established 
“total maximum daily load” (TMDL) that addresses the pollutant(s) of concern. 

The third criterion of this waiver option need only be met if the small MS4 is discharging
into a impaired water body and the discharge contains a pollutant or pollutants that are
the cause of the impairment (i.e., the "pollutants of concern").

4.4.2 Option 2: Less than 10,000 Population in a UA

The second waiver option applies where:

(1) the jurisdiction served by the system is less than 10,000 people;
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Pollutants of Concern include biochemical oxygen
demand (BOD), sediment or a parameter that addresses
sediment (such as total suspended solids, turbidity or
siltation), pathogens, oil and grease, and any pollutant that
has been identified as a cause of impairment in any water
body to which the MS4 discharges. 

(2) an evaluation of all waters of the U.S. that receive a discharge from the system
shows that storm water controls are not needed based on wasteload allocations
that are part of an EPA approved or established TMDL that addresses the
pollutant(s) of concern or an equivalent analysis; and 

(3) it is determined that future discharges from the small MS4 do not have the
potential to result in exceedances of water quality standards.

This waiver option differs from the first option in that: 1) it applies to a larger jurisdiction
size (up to 10,000 rather than 1,000), 2) it requires a determination that the discharges
are not affecting the receiving water body, whether the water body is impaired or not (in
the first option an assessment is only necessary if the water body is impaired and the
MS4 is discharging a pollutant of concern), 3) the determination must be based on a
TMDL or an equivalent analysis (the first option does not allow for an equivalent
analysis), and 4) an assessment of the impacts of future discharges must be performed
(no such assessment is necessary under the first option).  

4.5 PERMITTING OPTIONS: What Permitting Choices are Available?

The Storm Water Phase II Final Rule requires operators of a particular subset of
small MS4s in urbanized areas to obtain National Pollutant Discharge Elimination
System (NPDES) permit coverage because their storm water discharges are
considered “point sources” of pollution.  All point source discharges, unlike nonpoint
sources such as agricultural runoff, are required under the Clean Water Act (CWA) to
be covered by federally enforceable NPDES permits.  Those MS4s already permitted
under the NPDES Phase I storm water program, even MS4s serving less than 100,000
people, are not required to be permitted under the Phase II storm water program.

NPDES storm water permits are issued by an NPDES permitting authority, which
may be an NPDES-authorized State or a U.S. EPA Region in non-authorized States. 
Once a permit application is submitted by the operator of a regulated small MS4 and a
permit is obtained, the conditions of the permit must be satisfied (i.e., development and
implementation of a storm water management program) and periodic reports must be
submitted on the status and effectiveness of the program.  This section addresses the
flexible permit options the Phase II regulations allow for the regulated small MS4
operator, as well as for the permitting authority.  The permit requirements are discussed
in section 4.6.
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4.5.1 For Regulated Small MS4 Operators

4.5.1.1 The Types of Permit Coverage Available

Unlike the Phase I program that requires individual permits for medium and large
MS4s, the Phase II approach allows operators of regulated small MS4s to choose from
as many as three permitting options as listed below.  Each NPDES permitting authority
reserves the authority to determine, however, which options are available to the
regulated small MS4s in their jurisdiction.  

1) General Permits

# General permits are strongly encouraged by EPA.  The Phase II program has
been designed specifically to accommodate a general permit approach.

# General permits prescribe one set of requirements for all applicable permittees. 
General permits are drafted by the NPDES permitting authority, then published
for public comment before being finalized and issued.

# A Notice of Intent (NOI) serves as the application for the general permit.  The
regulated small MS4 operator complies with the permit application requirements
by submitting an NOI to the NPDES permitting authority that describes the storm
water management plan, including best management practices (BMPs) and
measurable goals.  The operator has the flexibility to develop an individualized
storm water program that addresses the particular characteristics and needs of
its system, provided the requirements of the general permit are satisfied.

# For general permit coverage, the regulated small MS4 operator must follow the
Phase II permit application requirements (see section 4.6.2).

2) Individual Permits

# Individual permits are required for Phase I medium and large MS4s, but not
recommended by EPA for Phase II program implementation.

# Individual permits prescribe a particular set of requirements for a particular
permittee or a group of co-permittees.  Individual permits require the submission
of a more comprehensive permit application than an NOI that is submitted under
a general permit.  Once the permit application is received, an individual permit is
drafted by the NPDES permitting authority, then published for public comment
before being finalized and issued.

# The Phase II rule allows a regulated small MS4 to submit an individual
application for coverage under either the:

0018108



    4.0 Regulated Small MS4s

Page 4-13 Storm Water Phase II Compliance Assistance Guide

 • Phase II MS4 regulation (see § 122.34 of the Phase II rule), or 
 

• Phase I MS4 regulation (see 40 CFR §122.26(d)).

3) Modification of an Existing Phase I Individual Permit – A Co-Permittee Option
with Medium and Large MS4s

# The operator of a regulated small MS4 could participate as a limited co-permittee
in a neighboring Phase I MS4’s storm water management program by seeking a
modification of the existing Phase I individual permit.  As a limited co-permittee
the small MS4 operator would be responsible for compliance with the permit's
conditions applicable to its jurisdiction.

Note: A list of Phase I medium and large MS4s can be obtained from the
EPA Office of Wastewater Management (OWM) or downloaded
from the OWM web site.

# The permittee must comply with the applicable terms of the modified Phase I
individual permit rather than the minimum control measures in the Phase II Final
Rule.

4.5.1.2 Co-permittee with Another Operator of a Regulated Small MS4

Section 4.5.1.1 explained the permitting option of a modification of an existing
Phase I individual permit in order to be a co-permittee with a medium or large MS4.  
Regulated small MS4 operators may also choose to share responsibilities for meeting
the Phase II program requirements with another regulated small MS4 operator under a
general or individual permit.  Those operators choosing to do so may submit jointly an
NOI or individual permit application that identifies who will implement which minimum
measures within the area served by the MS4s. 

4.5.1.3 Relying on Another Entity to Satisfy One or More of the Minimum
Control Measures

Under either a general or individual permit, the Phase II small MS4 permittee has
the option of relying on other entities that are already performing one or more of
the minimum control measures to implement the measure(s) on the permittee's behalf. 
This is only allowable where the existing control measure, or component thereof, is at
least as stringent as the Phase II rule requirements (under § 122.34(b)) and the other
entity has agreed to the arrangement. 

For example, a county may already have an illicit discharge detection and
elimination program in place and may allow an operator of a regulated small MS4 within
the county’s jurisdiction to rely on the county program instead of formulating and
implementing a new program.  In such a case, the permittee would not need to 
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implement the particular measure, but would still be ultimately responsible for its
effective implementation.  For this reason,  EPA recommends that the permittee enter
into a legally binding agreement with the other entity.  If the permittee chooses to rely
on another entity, they must note this in their permit application and subsequent
reports. 

Note: Also, the other entity does not necessarily need to be a
governmental entity.  For example, a permittee could rely on a non-
profit organization that is performing public education efforts on
environmental issues to satisfy the public education and outreach
minimum measure.  

A Phase II permittee also has the option to rely on another entity to satisfy all of the
permittee’s small MS4 permit obligations –  but only if the other entity is a governmental
entity permitted under the NPDES storm water program.  Should this option be chosen,
the permittee must note this in its NOI, but does not need to file the otherwise required
periodic reports on the status of the program.  Again, it is important to note that the
permittee would remain ultimately liable under the small MS4 permit.  This option is
particularly beneficial for operators that serve a low population, have limited resources
or legal authority, or are surrounded by an NPDES regulated municipality.  For
example, let's assume a college campus or a veteran's hospital are operators of small
MS4s and they are located in the middle of a Phase II regulated city.  Negotiating with
the city to implement the storm water management program for them in their
jurisdictions could be a cost-effective and less burdensome option than for each to
implement their own programs.

4.5.2 For the NPDES Permitting Authority

4.5.2.1 Alternative Options for Writing Permit Requirements

Two permitting options tailored to minimize duplication of effort by the regulated
small MS4 permittee can be incorporated into the general or individual permit by the
NPDES permitting authority:

1) Recognizing Another Governmental Entity's Program

The permitting authority can recognize in a small MS4 permit that another
governmental entity is responsible under an NPDES permit for implementing any or all
of the minimum control measures.  In such a case, responsibility for implementation of
the measure(s) would rest with the other governmental entity, thereby relieving the
small MS4 permittee of its responsibility to implement that particular measure(s).  See
Table 4-1 for examples of both this option and the following option.

0018110



    4.0 Regulated Small MS4s

Page 4-15 Storm Water Phase II Compliance Assistance Guide

STORM WATER PHASE II RULE SMALL MS4 FLEXIBLE PERMITTING OPTIONS
Referencing a 

QUALIFYING LOCAL PROGRAM (QLP)
RECOGNIZING 

an NPDES-Regulated Entity
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• PA assesses local, State, and Tribal NPDES and
non-NPDES programs to determine if their
requirements are equivalent to one or more Phase
II minimum measures for regulated small MS4s

• PA chooses whether to reference a QLP in small
MS4 permit.  Requires permittee to follow
requirements of QLP rather than new permit
requirements.

• PA does not need to notify the administrator of the
QLP or obtain permission since referencing the
QLP has no bearing/no affect on the administrator.

• PA assesses entities that are, or will
be, performing the equivalent of 1
or more of the small MS4 minimum
measures under an NPDES permit.

• PA chooses whether to recognize
such an entity in a small MS4
permit.
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SM
A

LL
 M

S4
 O

PE
R

A
TO

R
R

es
po

ns
ib

ili
tie

s

• The operator should already be complying with
any QLP referenced in the permit.

• Compliance with the QLP is considered
compliance with the NPDES permit; therefore
operator held liable if doesn't comply with the
QLP.

• Operator has no responsibility to
perform the measure(s) that is being
done by the recognized entity.  

• Not held liable if the other entity
fails to perform the measure
effectively; however, PA may then
require the operator to implement
the measure itself.

• Operator chooses, under its own
permit, whether to rely on another
entity to implement 1 or more
minimum measure on its behalf –
can be a non-NPDES regulated
entity.

• Operator notes in NOI or indiv.
permit application that it is relying
on another entity to implement a
measure.

• Remain liable if other entity fails
to perform the measure effectively.

• Operator chooses
whether to be a co-
permittee with another
regulated MS4 and
submits a single NOI or
individual permit
application

• The operators determine
who will do what and
include this information
in the permit application

E
X

A
M

PL
E

S The QLP in the small MS4 permit could be a State
program that requires MS4 operators to detect &
eliminate illicit discharges into their systems.

A county doing educational outreach
for the whole county under a Phase I
NPDES permit could be recognized,
thereby relieving all small MS4s in
the county from having to have their
own educational outreach programs.

1. An environmental group is doing
educational outreach on the impacts
of storm water runoff.
2. A county is already implementing
a construction runoff control
program under a Phase I NPDES
permit.
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2) Referencing a Qualifying Local Program

The NPDES permitting authority can include conditions in a small MS4 permit that
direct a permittee to follow the requirements of an existing qualifying local program
rather than the requirements of particular minimum control measure(s).   A qualifying
local program is defined as a local, State or Tribal municipal storm water program that
imposes requirements that are equivalent to those of the Phase II MS4 minimum
measures (as found in § 122.34(b) of the rule).  Unlike in Option 1 above, under this
option the permittee remains responsible for the implementation of the minimum
measure through its compliance with the qualifying local program. 

4.5.2.2. Alternative Option for Permit Coverage: Phase-in Coverage for
Regulated Small MS4s with Populations under 10,000

Permitting authorities may phase-in permit coverage for regulated small MS4s
serving jurisdictions with a population under 10,000 on a schedule consistent with a
State watershed permitting approach.  Under this alternative option, the permitting
authority must develop and implement a schedule to phase-in permit coverage for
approximately 20 percent annually of all regulated small MS4s that qualify, completing
the phase-in schedule in no more than five years.  In such a case, the regulated small
MS4 operators would be notified by the permitting authority concerning the operator's
deadlines for permit coverage. 

Deadlines for Phase-In 
• Permitting authorities are required to have their phase-in schedule approved by the

USEPA Regional Administrator no later than December 10, 2001.
• Under the phase-in option, all regulated small MS4s are required to have coverage

under an NPDES permit no later than March 8, 2007.  

4.6 REQUIREMENTS: What Requirements Are Regulated Small MS4s
Subject To?

A regulated small MS4 operator is required to submit a permit application and obtain
coverage under a NPDES storm water permit.  Under the permit, the operator will be
required to develop and implement a storm water management program that includes
six minimum control measures, evaluation/assessment and reporting efforts, and
recordkeeping, as described herein.  This section begins by highlighting the standards
an operator must meet to ensure compliance with the Phase II regulations.

4.6.1 Applicable Standards

A Phase II small MS4 operator must design a storm water management program so
that it:

® Reduces the discharge of pollutants to the “maximum extent practicable”
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(MEP); 

® Protects water quality; and

® Satisfies the appropriate water quality requirements of the Clean Water
Act.

The standard of MEP is the same standard applied to Phase I medium and large
MS4 programs. There is no regulatory definition of MEP in order to allow the permitting
authority and regulated MS4s maximum flexibility in their interpretation of it as
appropriate.

Compliance with the technical standard of MEP requires the successful
implementation of approved BMPs.  The Phase II Final Rule considers narrative
effluent limitations that require the implementation of BMPs and the achievement of
measurable goals as the most appropriate form of effluent limitations to achieve the
protection of water quality, rather than requiring that storm water discharges meet
numeric effluent limitations.

EPA intends to issue Phase II NPDES permits consistent with its August 1, 1996,
Interim Permitting Approach policy, which calls for BMPs in first-round storm water
permits and expanded or better tailored BMPs in subsequent permits, where necessary,
to provide for the attainment of water quality standards.  In cases where information
exists to develop more specific conditions or limitations to meet water quality standards,
these conditions or limitations should be incorporated into the storm water permit. 
Monitoring is not required under the Phase II Rule, but the NPDES permitting authority
has the discretion to require monitoring if deemed necessary.

4.6.2 Permit Application Requirements

The permit application requirements differ depending on the type of permit chosen. 
The following subsections describe the applicable requirements for each type of permit
option allowable under the Phase II regulation. 

Deadline for Submission of Permit Application
The deadline for submission of each type of permit application is the same – it must

be done no later than March 10, 2003 unless the NPDES permitting authority chooses
to phase-in permit coverage on a watershed basis and establishes other deadlines (see
section 4.5.2.2).

4.6.2.1 General Permit Under Phase II Regulations

Operators of regulated small MS4s are required to submit in their NOI the following
information:
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® Best management practices (BMPs) for each of the six minimum control
measures:

õ Public education and outreach on storm water impacts
ö Public participation/involvement
÷ Illicit discharge detection and elimination
ø Construction site storm water runoff control

Post-construction storm water management in new development/
redevelopment

� Pollution prevention/good housekeeping for municipal operations

® Measurable goals for each minimum control measure  (i.e, narrative or
numeric standards used to gauge program effectiveness);

® Estimated months and years in which actions to implement each measure
will be undertaken, including interim milestones and frequency; and

® The person or persons responsible for implementing or coordinating the
storm water program.

The operator of a regulated small MS4 has the flexibility to determine the BMPs and
measurable goals, for each minimum control measure, that are most appropriate for the
system.  The chosen BMPs and measurable goals, submitted in the permit application,
become the required storm water management program;  however, the NPDES
permitting authority can require changes in the mix of chosen BMPs and measurable
goals if all or some of them are found to be inconsistent with the provisions of the
Phase II Final Rule.  Likewise, the permittee can change its mix of BMPs if it
determines that the program is not as effective as it could be.  Section 4.6.2 fully
describes the minimum control measures, including sample BMPs and measurable
goals for each, while section 4.6.3 describes the permit requirements concerning
evaluation/assessment and recordkeeping activities. 

4.6.2.2 Individual Permit Under the Phase II Regulation

For individual permit coverage under Phase II, the regulated small MS4 operator
must follow the requirements of 40 CFR § 122.21(f) and the Phase II permit application
requirements as described in section 4.6.2.1 above.  The operator must also provide an
estimate of the square mileage served by the system and any additional information
requested by the NPDES permitting authority.  A storm sewer map that satisfies the
requirements of § 122.34(b)(3)(i) of the Phase II rule will satisfy the map requirements
of § 122.21(f)(7).

4.6.2.3 Individual Permit Under the Phase I Regulation

0018114



    4.0 Regulated Small MS4s

Page 4-19 Storm Water Phase II Compliance Assistance Guide

For individual permit coverage under Phase I, the regulated small MS4 operator
must follow the permit application requirements detailed at 40 CFR § 122.26(d).  The
operator must submit both Part 1 and Part 2 of the application requirements in
§§ 122.26(d)(1) and (2) by March 10, 2003.  The operator would not need to submit the
information required by §§ 122.26(d)(1)(ii) and (d)(2) regarding legal authority unless it
wanted the permitting authority to take that information into account when developing
the individual permit.

4.6.2.4 Modification of an Existing Phase I Individual Permit

Under this permit option, the operator of a regulated small MS4 must follow Phase I
permit application requirements in § 122.26(d), with some exclusions, rather than
Phase II permit application requirements.  The operator would not need to follow the
application requirements of §§ 122.26(d)(1)(iii) and (iv) and (d)(2)(iii) –  discharge
characterization.  The operator may satisfy the requirements in  §§ 122.26(d)(1)(v) and
(d)(2)(iv) – identification of a management program – by referring to the Phase I MS4's
storm water management program.  

EPA Recommendations 
In referencing a Phase I's MS4's storm water management program, the operator

should briefly describe how the existing plan will address discharges from the small
MS4 or would need to be supplemented in order to adequately address the small MS4
discharges.  The small MS4 operator should explain their role in coordinating storm
water pollutant control activities in their MS4 service area and detail the resources
available to accomplish the plan.

If a small MS4 is considering this option, it should find out when the Phase I MS4's
permit is scheduled for renewal and become thoroughly familiar with the Phase I MS4's
permit conditions.  This co-permitting approach will be most successful if both MS4s
have had thorough discussions of their storm water programs and if the small MS4
submits it’s application at the time that the Phase I MS4 is submitting its reapplication.
 
4.6.2 Program Requirements: The Six Minimum Control Measures

If coverage is obtained under a general permit or an individual permit under the
Phase II regulations, the operator of a regulated small MS4 is required to implement a
storm water management program that includes, at a minimum, the six minimum
control measures described in the following subsections.  As you read these
subsections, keep in mind that the operator has a great deal of flexibility in determining
the best management practices they will use to accomplish each measure.  The rule
allows the operators to chose the BMPs and measurable goals for each measure as
appropriate for their particular MS4 service area  – as long as the chosen BMPs and
measurable goals result in effective control of pollutants in storm water runoff. 
Otherwise, the permitting authority may require changes in the chosen mix of BMPs
and measurable goals to result in a more effective program.
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4.6.2.1 Public Education and Outreach on Storm Water Impacts

Why Is Public Education and Outreach Necessary?

An informed and knowledgeable community is crucial to the success of a storm
water management program since it helps to ensure the following: 

Greater support for the program as the public gains a greater understanding of the
reasons why it is necessary and important.  Public support is particularly beneficial
when operators of small MS4s attempt to institute new funding initiatives for the
program or seek volunteers to help implement the program; and

Greater compliance with the program as the public becomes aware of the personal
responsibilities expected of them and others in the community, including the
individual actions they can take to protect or improve the quality of area waters.

What Is Required?

To satisfy this minimum control measure, the operator of a regulated small MS4 must:

® Implement a public education program to distribute educational materials to
the community, or conduct equivalent outreach activities about the impacts
of storm water discharges on local waterbodies and the steps that can be
taken to reduce storm water pollution; and

® Determine the appropriate best management practices (BMPs) and
measurable goals for this minimum control measure.  Some program
implementation approaches, BMPs (i.e., the program actions/activities), and
measurable goals are suggested below. 

What Are Some Guidelines for Developing and Implementing This Measure?

Three main action areas are important for successful implementation of a public
education and outreach program:

õõõõ Forming Partnerships
Operators of regulated small MS4s are encouraged to enter into partnerships with
other governmental entities to fulfill this minimum control measure’s requirements.  It
is generally more cost-effective to use an existing program, or to develop a new
regional or state-wide education program, than to have numerous operators
developing their own local programs.  Operators also are encouraged to seek
assistance from non-governmental organizations (e.g., environmental, civic, and
industrial organizations), since many already have educational materials and
perform outreach activities.
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öööö Using Educational Materials and Strategies
Operators of regulated small MS4s may use storm water educational information
provided by their State, Tribe, EPA Region, or environmental, public interest, or
trade organizations instead of developing their own materials.  Operators should
strive to make their materials and activities relevant to local situations and issues,
and incorporate a variety of strategies to ensure maximum coverage. Some
examples include:

Brochures or fact sheets for general public and specific audiences;
Recreational guides to educate groups such as golfers, hikers, paddlers, climbers,
fishermen, and campers;
Alternative information sources, such as web sites, bumper stickers, refrigerator
magnets, posters for bus and subway stops, and restaurant placemats;
A library of educational materials for community and school groups;
Volunteer citizen educators to staff a public education task force;
Event participation with educational displays at home shows and community
festivals;
Educational programs for school-age children;
Storm drain stenciling of storm drains with messages such as “Do Not Dump -
Drains Directly to Lake;”
Storm water hotlines for information and for citizen reporting of polluters;
Economic incentives to citizens and businesses (e.g., rebates to homeowners
purchasing mulching lawnmowers or biodegradable lawn products);and
Tributary signage to increase public awareness of local water resources.

÷÷÷÷ Reaching Diverse Audiences
The public education program should use a mix of appropriate local strategies to
address the viewpoints and concerns of a variety of audiences and communities,
including minority and disadvantaged communities, as well as children.  Printing
posters and brochures in more than one language or posting large warning signs
(e.g., cautioning against fishing or swimming) near storm sewer outfalls are methods
that can be used to reach audiences less likely to read standard materials.  Directing
materials or outreach programs toward specific groups of commercial, industrial,
and institutional entities likely to have significant storm water impacts is also
recommended.  For example, information could be provided to restaurants on the
effects of grease clogging storm drains and to auto garages on the effects of
dumping used oil into storm drains.

What Are Appropriate Measurable Goals?
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Measurable goals, which are required for each minimum control measure, are
intended to gauge permit compliance and program effectiveness.  The measurable
goals, as well as the BMPs, should reflect the needs and characteristics of the operator
and the area served by its small MS4.  Furthermore, they should be chosen using an
integrated approach that fully addresses the requirements and intent of the minimum
control measure.  An integrated approach for this minimum measure could include the
following measurable goals:

Target Date Activity
1 year............ Brochures developed (bilingual, if appropriate) and distributed in water

utility bills; a storm water hotline in place; volunteer educators trained.
2 years.......... A web site created school curricula developed; storm drains stenciled.
3 years.......... A certain percentage of restaurants no longer dumping grease and other

pollutants down storm sewer drains.
4 years.......... A certain percentage reduction in litter or animal waste detected in

discharges.

4.6.2.2 Public Participation/Involvement

Why Is Public Participation and Involvement Necessary?

EPA believes that the public can provide valuable input and assistance to a
regulated small MS4's municipal storm water management program and, therefore,
suggests that the public be given opportunities to play an active role in both the
development and implementation of the program.  An active and involved community is
crucial to the success of a storm water management program because it allows for:

Broader public support since citizens who participate in the development and
decision making process are partially responsible for the program and, therefore,
may be less likely to raise legal challenges to the program and more likely to take an
active role in its implementation;

Shorter implementation schedules due to fewer obstacles in the form of public
and legal challenges and increased sources in the form of citizen volunteers;

A broader base of expertise and economic benefits since the community can be
a valuable, and free, intellectual resource; and

A conduit to other programs as citizens involved in the storm water program
development process provide important cross-connections and relationships with
other community and government programs.  This benefit is particularly valuable
when trying to implement a storm water program on a watershed basis, as
encouraged by EPA.

What Is Required?
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To satisfy this minimum control measure, the operator of a regulated small MS4 must:

® Comply with applicable State, Tribal, and local public notice requirements; and

® Determine the appropriate best management practices (BMPs) and measurable
goals for this minimum control measure.  Possible implementation approaches,
BMPs (i.e., the program actions and activities), and measurable goals are
described below. 

What Are Some Guidelines for Developing and Implementing This Measure?

Operators of regulated small MS4s should include the public in developing,
implementing, and reviewing their storm water management programs.  The public
participation process should make every effort to reach out and engage all economic
and ethnic groups.  EPA recognizes that there are challenges associated with public
involvement.  Nevertheless, EPA strongly believes that these challenges can be
addressed through an aggressive and inclusive program.  Challenges and example
practices that can help ensure successful participation are discussed below.

Implementation Challenges
The best way to handle common notification and recruitment challenges is to know

the audience and think creatively about how to gain its attention and interest. 
Traditional methods of soliciting public input are not always successful in generating
interest, and subsequent  involvement, in all sectors of the community.  For example,
municipalities often rely solely on advertising in local newspapers to announce public
meetings and other opportunities for public involvement.  Since there may be large
sectors of the population who do not read the local press, the audience reached may be
limited.  Therefore, alternative advertising methods should be used whenever possible,
including radio or television spots, postings at bus or subway stops, announcements in
neighborhood newsletters, announcements at civic organization meetings, distribution
of flyers, mass mailings, door-to-door visits, telephone notifications, and multilingual
announcements.  These efforts, of course, are tied closely to the efforts for the public
education and outreach minimum control measure.

In addition, advertising and soliciting for help could and should be targeted at
specific population sectors, including ethnic, minority, and low-income communities;
academia and educational institutions; neighborhood and community groups; outdoor
recreation groups; and business and industry.  The goal is to involve a diverse cross-
section of people who could offer a multitude of concerns, ideas, and connections
during the program development process.

Possible Practices (BMPs)
There are a variety of practices that could be incorporated into a public participation

and involvement program, such as:
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Public meetings/citizen panels allow citizens to discuss various viewpoints and
provide input concerning appropriate storm water management policies and BMPs;

Volunteer water quality monitoring gives citizens first-hand knowledge of the
quality of local water bodies and provides a cost-effective means of collecting water
quality data;

Volunteer educators/speakers who can conduct workshops, encourage public
participation, and staff special events;

Storm drain stenciling is an important and simple activity that concerned citizens,
especially students, can do;

Community clean-ups along local waterways, beaches, and around storm drains;

Citizen watch groups can aid local enforcement authorities in the identification of
polluters; and

“Adopt A Storm Drain” programs encourage individuals or groups to keep storm
drains free of debris and to monitor what is entering local waterways through storm
drains.

What Are Appropriate Measurable Goals?

Measurable goals, which are required for each minimum control measure, are
intended to gauge permit compliance and program effectiveness.  The measurable
goals, as well as the BMPs, would greatly depend on the needs and characteristics of
the operator and the area served by its small MS4.  Furthermore, they should be
chosen using an integrated approach that fully addresses the requirements and intent
of the minimum control measure.  An integrated approach for this minimum measure
could include the following measurable goals:

Target Date Activity
1 year............ Notice of a public meeting in several different print media and bilingual

flyers; citizen panel established; volunteers organized to locate
outfalls/illicit discharges and stencil drains.

2 years.......... Final recommendations of the citizen panel; radio spots promoting
program and participation.

3 years.......... A certain percentage of the community participating in community clean-
ups.

4 years.......... Citizen watch groups established in a certain percentage of
neighborhoods; outreach to every different population sector completed.

4.6.2.3 Illicit Discharge Detection and Elimination
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Sources of
Illicit Discharges

Sanitary wastewater

Effluent from septic tanks

Car wash wastewaters

Improper oil disposal

Radiator flushing disposal

Laundry wastewaters

Spills from roadway accidents

Improper disposal of auto and
household toxics

Table 4-2

What Is An “Illicit Discharge”?

Federal regulations define an illicit discharge as “...any discharge to an MS4 that is
not composed entirely of storm water...” with some exceptions.  These exceptions
include discharges from NPDES-permitted industrial sources and discharges from fire-
fighting activities.  Illicit discharges (see Table 4-2) are considered “illicit” because MS4s
are not designed to accept, process, or discharge such non-storm water wastes.  It is
important to note that "illicit" does not mean "illegal."  Not every illicit discharge is
necessarily a prohibited illegal discharge. 

Why Are Illicit Discharge Detection and Elimination
Efforts Necessary?

Discharges from MS4s often include wastes and
wastewater from non-storm water sources.  A study
conducted in 1987 in Sacramento, California, found that
almost one-half of the water discharged from a local MS4
was not directly attributable to precipitation runoff.  A
significant portion of these dry weather flows were from
illicit and/or inappropriate discharges and connections to
the MS4.

Illicit discharges enter the system through either direct
connections (e.g., wastewater piping either mistakenly or
deliberately connected to the storm drains) or indirect
connections (e.g., infiltration into the MS4 from cracked
sanitary systems, spills collected by drain outlets, or paint
or used oil dumped directly into a drain).  The result is
untreated discharges that contribute high levels of pollutants, including heavy metals,
toxics, oil and grease, solvents, nutrients, viruses, and bacteria to receiving
waterbodies.  Pollutant levels from these illicit discharges have been shown in EPA
studies to be high enough to significantly degrade receiving water quality and threaten
aquatic, wildlife, and human health.

What Is Required?

Recognizing the adverse effects illicit discharges can have on receiving waters, the
final rule requires an operator of a regulated small MS4 to develop and implement an
illicit discharge detection and elimination program.  This program must include the
following:

® A storm sewer system map, showing the location of all outfalls and the names
and location of all waters of the United States that receive discharges from those
outfalls;
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® Through an ordinance, or other regulatory mechanism, a prohibition (to the
extent allowable under State, Tribal, or local law) on non-storm water discharges
into the MS4, and appropriate enforcement procedures and actions;

® A plan to detect and address non-storm water discharges, including illegal
dumping, into the MS4;

® The education of public employees, businesses, and the general public about
the hazards associated with illegal discharges and improper disposal of waste;
and

® The determination of appropriate best management practices (BMPs) and
measurable goals for this minimum control measure.  Some program
implementation approaches, BMPs (i.e., the program actions/activities), and
measurable goals are suggested below. 

Does This Measure Need to Address All Illicit Discharges?

No.  The illicit discharge detection and elimination program does not need to
address the following categories of non-storm water discharges or flows unless the
operator of the regulated small MS4 identifies them as significant contributors of
pollutants to its MS4:

® Water line flushing
® Landscape irrigation
® Diverted stream flows
® Rising ground waters
® Uncontaminated ground water

infiltration
® Uncontaminated pumped ground

water
® Discharges from potable water

sources
® Foundation drains
® Air conditioning condensation

® Irrigation water
® Springs
® Water from crawl space pumps
® Footing drains
® Lawn watering
® Individual residential car washing
® Flows from riparian habitats and

wetlands
® Dechlorinated swimming pool

discharges
® Street wash water.

What Are Some Guidelines for Developing and Implementing This Measure?

The objective of the illicit discharge detection and elimination minimum control
measure is to have regulated small MS4 operators gain a thorough awareness of their
systems.  This awareness allows them to determine the types and sources of illicit
discharges entering their system, and establish the legal, technical, and educational
means needed to eliminate these discharges.  Permittees could meet these objectives 
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in a variety of ways depending on their individual needs and abilities, but some general
guidance for each requirement is provided below.

The Map
The storm sewer system map is meant to demonstrate a basic awareness of the

intake and discharge areas of the system.  It is needed to help determine the extent of
discharged dry weather flows, the possible sources of the dry weather flows, and the
particular waterbodies these flows may be affecting.  An existing map, such as a
topographical map, on which the location of major pipes and outfalls can be clearly
presented would demonstrate such an awareness. 

EPA recommends collecting all existing information on outfall locations (e.g., review
city records, drainage maps, storm drain maps), and then conducting field surveys to
verify locations.  It probably will be necessary to walk (i.e., wade through small receiving
waters or use a boat for larger waters) the streambanks and shorelines for visual
observation.  More than one trip may be needed to locate all outfalls.

Legal Prohibition and Enforcement
EPA recognizes that some permittees may have limited authority under State, Tribal

or local law to establish and enforce an ordinance, or other regulatory mechanism,
prohibiting illicit discharges.  In such a case, the permittee is encouraged to obtain the
necessary authority, if at all possible.  Otherwise, the NPDES permitting authority
assumes responsibility for implementation of this component of the minimum measure,
yet the permittee would remain ultimately responsible for the quality of its MS4
discharge.  Model ordinances, including examples of amendments to local codes or
existing ordinances, will be provided in the Phase II storm water guidance for regulated
small MS4s, which is part of EPA’s planned implementation “tool box” for the rule.

The Plan
The plan to detect and address illicit discharges is the central component of this

minimum control measure.  The plan is dependant upon several factors, including the
permittee’s available resources, size of staff, and degree and character of its illicit
discharges.  EPA envisions a plan similar to the one recommended for use in meeting
Michigan’s general storm water NPDES permit for small MS4s.  As guidance only, the
four steps of a recommended plan are outlined below:

õõõõ Locate Problem Areas 
EPA recommends that priority areas be identified for detailed screening of the
system based on the likelihood of illicit connections (e.g., areas with older
sanitary sewer lines).  Some methods that could be used to locate problem areas
include: public complaints; visual screening; water sampling from manholes and
outfalls during dry weather; and use of  infrared and thermal photography.

ö Find the Source
Once a problem area or discharge is found, additional efforts usually would be
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necessary to determine the source of the problem.  Some methods that could be
used to find the source of the illicit discharge include: dye-testing buildings in
problem areas; dye- or smoke-testing buildings at the time of sale; tracing the
discharge upstream in the storm sewer; employing a certification program that
shows that buildings have been checked for illicit connections; implementing an
inspection program of existing septic systems; and using video to inspect the
storm sewers.

÷÷÷÷ Remove/Correct Illicit Connections
Once the source is identified, the offending discharger should be notified and
directed to correct the problem.  Education efforts and working with the
discharger can be effective in resolving the problem before taking legal action.

øøøø Document Actions Taken
As a final step, all actions taken under the plan should be documented.  Doing
so would illustrate that progress is being made to eliminate illicit connections and
discharges.  Documented actions should be included in the required annual
reports and include information such as: the number of outfalls screened; any
complaints received and corrected; the number of discharges and quantities of
flow eliminated; and the number of dye or smoke tests conducted.

Educational Outreach
Outreach to public employees, businesses, property owners, the general

community, and elected officials regarding ways to detect and eliminate illicit discharges
is an integral part of this minimum measure that will help gain support for the
permittee’s storm water program.  Suggested educational outreach efforts include: 

• Developing informative brochures, and guidances for specific audiences (e.g.,
carpet cleaning businesses) and school curricula;

• Designing a program to publicize and facilitate public reporting of illicit
discharges; 

• Coordinating volunteers for locating, and visually inspecting, outfalls or to
stencil storm drains; and

• Initiating recycling programs for commonly dumped wastes, such as motor oil,
antifreeze, and pesticides.

What Are Appropriate Measurable Goals?

Measurable goals, which are required for each minimum control measure, are
intended to gauge permit compliance and program effectiveness.  The measurable
goals, as well as the BMPs, should reflect the needs and characteristics of the operator
and the area served by its small MS4.  Furthermore, they should be chosen using an
integrated approach that would fully address the requirements and intent of the
minimum control measure.  An integrated approach for this minimum measure could 
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Pollutants
Commonly Discharged

From Construction Sites 

Sediment
Solid and sanitary wastes
Phosphorous (fertilizer)

Nitrogen (fertilizer)
Pesticides

Oil and grease
Concrete truck washout
Construction chemicals

Construction debris

Table 4-3

include the following measurable goals:

Target Date Activity
1 year............ Sewer system map completed; recycling program for household

hazardous waste in place.
2 years.......... Ordinance in place; training for public employees completed; a certain

percentage of sources of illicit discharges determined.
3 years.......... A certain percentage of:  illicit discharges detected; illicit discharges

eliminated; and households participating in quarterly household
hazardous waste special collection days.

4 years.......... Most illicit discharge sources detected and eliminated.

The educational outreach measurable goals for this minimum control measure could be
combined with the measurable goals for the Public Education and Outreach minimum
control measure.

4.6.2.4 Construction Site Storm Water Runoff Control

Why Is The Control of Construction Site Runoff Necessary?

Polluted storm water runoff from construction sites often flows to MS4s and
ultimately is discharged into local rivers and streams.  Of the pollutants listed in Table 4-
3, sediment is usually the main pollutant of concern.  Sediment runoff rates from
construction sites are typically 10 to 20 times greater than
those of agricultural lands, and 1,000 to 2,000 times greater
than those of forest lands.  During a short period of time,
construction sites can contribute more sediment to streams
than can be deposited naturally during several decades. 
The resulting siltation, and the contribution of other
pollutants from construction sites, can cause physical,
chemical, and biological harm to our nation’s waters.  For
example, excess sediment can quickly fill rivers and lakes,
requiring dredging and destroying aquatic habitats.  

What Is Required?

The Phase II Final Rule requires an operator of a
regulated small MS4 to develop, implement, and enforce a
program to reduce pollutants in storm water runoff to their
MS4 from construction activities that result in a land
disturbance of greater than or equal to one acre.  The small MS4 operator is required
to:

® Have an ordinance or other regulatory mechanism requiring the implementation
of proper erosion and sediment controls, and controls for other wastes, on
applicable construction sites;
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® Have procedures for site plan review of construction plans that consider potential
water quality impacts;

® Have procedures for site inspection and enforcement of control measures;

® Have sanctions to ensure compliance (established in the ordinance or other
regulatory mechanism);

® Establish procedures for the receipt and consideration of information submitted
by the public; and

® Determine the appropriate best management practices (BMPs) and measurable
goals for this minimum control measure.  Suggested  BMPs (i.e., the program
actions/activities) and measurable goals are presented below.

What Are Some Guidelines for Developing and Implementing This Measure?

Further explanation and guidance for each component of a regulated small MS4's
construction program is provided below.

Regulatory Mechanism
Through the development of an ordinance or other regulatory mechanism, the small

MS4 operator needs to establish a construction program that requires controls for
polluted runoff from construction sites with a land disturbance of greater than or equal
to one acre.  Because there may be limitations on regulatory legal authority, the small
MS4 operator is required to satisfy this minimum control measure only to the maximum
extent practicable and allowable under State, Tribal, or local law.   If an operator is
unable to establish an enforceable construction program due to a lack of legal authority,
and is unsuccessful in trying to obtain the necessary authority, the NPDES permitting
authority would then assume responsibility. 

EPA intends to develop a model ordinance that a small MS4 operator could use as
a basis for its construction program.  Alternatively, amendments to existing erosion and
sediment control programs, or other ordinances, can also provide the basis for the
program. 

Site Plan Review
The small MS4 operator is required to include in its construction program

requirements for the implementation of appropriate BMPs on construction sites to
control erosion and sediment, as well as waste at the site.  To determine if a
construction site is in compliance with such provisions, the small MS4 operator should
review the site plans submitted by the construction site operator before ground is
broken. 
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Site plan review aids in compliance and enforcement efforts since it alerts the small
MS4 operator early in the process to the planned use or non-use of proper BMPs and
provides a way to track new construction activities.  The tracking of sites is useful not
only for the small MS4 operator’s recordkeeping and reporting purposes, which will be
required activities under their NPDES storm water permit (see Fact Sheet 2.9), but also
for members of the public interested in ensuring that the sites are in compliance.  

Inspections and Penalties
Once construction commences, the BMPs should be in place and the small MS4

operator’s enforcement activities should begin.  To ensure that the BMPs are properly
installed, the small MS4 operator is required to develop procedures for site inspection
and enforcement of control measures to deter infractions.  Procedures could include
steps to identify priority sites for inspection and enforcement based on the nature and
extent of the construction activity, topography, and the characteristics of soils and
receiving water quality.  Inspections give the MS4 operator an opportunity to provide
additional guidance and education, issue warnings, or assess penalties.  To conserve
staff resources, one possible option for small MS4 operators could be to have these
inspections performed by the same inspector that visits the sites to check compliance
with health and safety building codes.

Information Submitted by the Public
A final requirement of the small MS4 program for construction activity is the

development of procedures for the receipt and consideration of public inquiries,
concerns, and information submitted regarding local construction activities.  This
provision is intended to further reinforce the public participation component of the
regulated small MS4 storm water program and to recognize the crucial role that the
public can play in identifying instances of noncompliance.

The small MS4 operator is required only to consider the information submitted, and
may not need to follow-up and respond to every complaint or concern.  Although some
form of enforcement action or reply is not required, the small MS4 operator is required
to demonstrate acknowledgment and consideration of the information submitted.  A
simple tracking process in which submitted public information, both written and verbal,
is recorded and then given to the construction site inspector for possible follow-up
would suffice.

What Are Appropriate Measurable Goals?

Measurable goals, which are required for each minimum control measure, are
intended to gauge permit compliance and program effectiveness.  The measurable
goals, as well as the BMPs, should reflect the needs and characteristics of the operator
and the area served by its small MS4.  Furthermore, they should be chosen using an
integrated approach that fully addresses the requirements and intent of the minimum
control measure.  An integrated approach for this minimum measure could include the
following measurable goals: 
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Target Date Activity
1 year............ Ordinance or other regulatory mechanism in place; procedures for

information submitted by the public in place.
2 years.......... Procedures for site inspections implemented; a certain percentage rate of

compliance achieved by construction operators.
3 years.......... Maximum compliance with ordinance; improved clarity and reduced

sedimentation of local waterbodies.
4 years.......... Increased numbers of sensitive aquatic organisms in local waterbodies.

Am I Correct in Thinking that Construction Sites Are Already Covered Under the
NPDES Storm Water Program?

Yes.  EPA’s Phase I NPDES storm water program requires operators of construction
activities that disturb five or more acres to obtain a NPDES construction storm water
permit.  General permit requirements include the submission of a Notice of Intent and
the development of a storm water pollution prevention plan (SWPPP).  The SWPPP
must include a site description and measures and controls to prevent or minimize
pollutants in storm water discharges.  The Phase II Final Rule similarly regulates
discharges from smaller construction sites disturbing equal to or greater than one acre
and less than five acres.

Even though all construction sites that disturb more than one acre are covered
nationally by an NPDES storm water permit, the construction site runoff control
minimum measure for the small MS4 program is needed to induce more localized site
regulation and enforcement efforts, and to enable operators of regulated small MS4s to
more effectively control construction site discharges into their MS4s. 

To aid operators of regulated construction sites in their efforts to comply with both
local requirements and their NPDES permit, the Phase II Final Rule includes a provision
that allows the NPDES permitting authority to reference a “qualifying State, Tribal or
local program” in the NPDES general permit for construction.  This means that if a
construction site is located in an area covered by a qualifying local program, then the
construction site operator’s compliance with the local program would constitute
compliance with their NPDES permit.  A regulated small MS4's storm water program for
construction could be a “qualifying program” if the MS4 operator requires a SWPPP, in
addition to the requirements summarized in this fact sheet.

The ability to reference other programs in the NPDES permit is intended to reduce
confusion between overlapping and similar requirements, while still providing for both
local and national regulatory coverage of the construction site.  The provision allowing
NPDES permitting authorities to reference other programs has no impact on, or direct
relation to, the small MS4 operator’s responsibilities under the construction site runoff
control minimum measure profiled in this fact sheet.
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Is a Small MS4 Operator Required to Regulate Construction Sites that the
Permitting Authority has Waived from the NPDES Construction Program?

No.  If the NPDES permitting authority waives requirements for storm water
discharges associated with small construction activity (see § 122.26(b)(15) of the Phase
II rule), the small MS4 operator is not required to develop, implement, and/or enforce a
program to reduce pollutant discharges from such sites. 

4.6.2.5 Post-construction Storm Water Management in New Development/
Redevelopment

Why Is The Control of Post-Construction Runoff Necessary?

Post-construction storm water management in areas undergoing new development
or redevelopment is necessary because runoff from these areas has been shown to
significantly effect receiving waterbodies.  Many studies indicate that prior planning and
design for the minimization of pollutants in post-construction storm water discharges is
the most cost-effective approach to storm water quality management.

There are generally two forms of substantial impacts of post-construction runoff. 
The first is caused by an increase in the type and quantity of pollutants in storm water
runoff.  As runoff flows over areas altered by development, it picks up harmful sediment
and chemicals such as oil and grease, pesticides, heavy metals, and nutrients (e.g.,
nitrogen and phosphorus).  These pollutants often become suspended in runoff and are
carried to receiving waters, such as lakes, ponds, and streams.  Once deposited, these
pollutants can enter the food chain through small aquatic life, eventually entering the
tissues of fish and humans.  The second kind of post-construction runoff impact occurs
by increasing the quantity of water delivered to the waterbody during storms.  Increased
impervious surfaces interrupt the natural cycle of gradual percolation of water through
vegetation and soil.  Instead, water is collected from surfaces such as asphalt and
concrete and routed to drainage systems where large volumes of runoff quickly flow to
the nearest receiving water.  The effects of this process include streambank scouring
and downstream flooding, which often lead to a loss of aquatic life and damage to
property.

What Is Required?

The Phase II Final Rule requires an operator of a regulated small MS4 to develop,
implement, and enforce a program to reduce pollutants in post-construction runoff to
their MS4 from new development and redevelopment projects that result in the land
disturbance of greater than or equal to 1 acre.  The small MS4 operator is required to:

® Develop and implement strategies which include a combination of structural
and/or non-structural best management practices (BMPs);
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® Have an ordinance or other regulatory mechanism requiring the implementation
of post-construction runoff controls to the extent allowable under State, Tribal or
local law; 

® Ensure adequate long-term operation and maintenance of controls;

® Determine the appropriate best management practices (BMPs) and measurable
goals for this minimum control measure.

What Is Considered a “Redevelopment” Project?

The term “redevelopment” refers to alterations of a property that change the
“footprint” of a site or building in such a way that the disturbance of equal to or greater
than 1 acre of land results.  The term does not include such activities as exterior
remodeling.  Because redevelopment projects may have site constraints not found on
new development sites, the rule provides flexibility for implementing post-construction
controls on redevelopment sites that consider these constraints.

What Are Some Guidelines for Developing and Implementing This Measure?

This section includes some sample non-structural and structural BMPs that could be
used to satisfy the requirements of the post-construction runoff control minimum
measure.  It is important to recognize that many BMPs are climate-specific, and not all
BMPs are appropriate in every geographic area.  Because the requirements of this
measure are closely tied to the requirements of the construction site runoff control
minimum measure (see Fact Sheet 2.6), EPA recommends that small MS4 operators
develop and implement these two measures in tandem.  Sample BMPs follow. 

®®®® Non-Structural BMPs 

• Planning and Procedures.  Runoff problems can be addressed efficiently with
sound planning procedures.  Master Plans, Comprehensive Plans, and zoning
ordinances can promote improved water quality by guiding the growth of a
community away from sensitive areas and by restricting certain types of growth
(industrial, for example) to areas that can support it without compromising water
quality.

• Site-Based Local Controls.  These controls can include buffer strip and riparian
zone preservation, minimization of disturbance and imperviousness, and
maximization of open space.

®®®® Structural BMPs

• Storage Practices.  Storage or detention BMPs control storm water by gathering
runoff in wet ponds, dry basins, or multichamber catch basins and slowly
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releasing it to receiving waters or drainage systems.  These practices both
control storm water volume and settle out particulates for pollutant removal.

• Infiltration Practices.  Infiltration BMPs are designed to facilitate the percolation
of runoff through the soil to ground water, and, thereby, result in reduced storm
water quantity and reduced mobilization of pollutants.  Examples include
infiltration basins/trenches, dry wells, and porous pavement.

• Vegetative Practices.  Vegetative BMPs are landscaping features that, with
optimal design and good soil conditions, enhance pollutant removal,
maintain/improve natural site hydrology, promote healthier habitats, and increase
aesthetic appeal.  Examples include grassy swales, filter strips, artificial
wetlands, and rain gardens.

What Are Appropriate Measurable Goals?

Measurable goals, which are required for each minimum control measure, are
intended to gauge permit compliance and program effectiveness.  The measurable
goals, as well as the BMPs, should reflect needs and characteristics of the operator and
the area served by its small MS4.  Furthermore, the measurable goals should be
chosen using an integrated approach that fully addresses the requirements and intent
of the minimum control measure.  An integrated approach for this minimum measure
could include the following goals:

Target Date Activity
1 year............ Strategies developed that include structural and/or non-structural

BMPs.
2 years.......... Strategies codified by use of ordinance or other regulatory mechanism.
3 years.......... Reduced percent of new  impervious surfaces associated with new

development projects.
4 years.......... Improved clarity and reduced sedimentation of local waterbodies.

4.6.2.6 Pollution Prevention/Good Housekeeping for Municipal Operations

Why Is Pollution Prevention/Good Housekeeping Necessary?

The Pollution Prevention/Good Housekeeping for municipal operations minimum
control measure is a key element of the small MS4 storm water management program. 
This measure requires the small MS4 operator to examine and subsequently alter own
actions to help ensure a reduction in the amount and type of pollution that (1) collects
on streets, parking lots, open spaces, and storage and vehicle maintenance areas and
is discharged into local waterways; and (2) results from actions such as environmentally
damaging land development and flood management practices or poor maintenance of
storm sewer systems.
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While this measure is meant primarily to accomplish the goal of improving or
protecting the quality of receiving waters by altering the performance of municipal or
facility operations, it also can result in a cost savings for the small MS4 operator, since
proper and timely maintenance of storm sewer systems can help avoid repair costs
from damage caused by age and neglect.

What Is Required?

Recognizing the benefits of pollution prevention practices, the rule requires an
operator of a regulated small MS4 to:

® Develop and implement an operation and maintenance program with the ultimate
goal of preventing or reducing pollutant runoff from municipal operations into the
storm sewer system;

® Include employee training on how to incorporate pollution prevention/good
housekeeping techniques into municipal operations such as park and open
space maintenance, fleet and building maintenance, new construction and land
disturbances, and storm water system maintenance.  To minimize duplication of
effort and conserve resources, the MS4 operator could use training materials
that are available from EPA, their State or Tribe, or relevant organizations;

® Determine the appropriate best management practices (BMPs) and measurable
goals for this minimum control measure.  Some program implementation
approaches, BMPs (i.e., the program actions/activities), and measurable goals
are suggested below.

What Are Some Guidelines for Developing and Implementing This Measure?

The intent of this control measure is to ensure that existing municipal, State or
Federal operations are performed in ways that will minimize contamination of storm
water discharges.  EPA encourages the small MS4 operator to consider the following
components when developing their program for this measure:

Maintenance activities, maintenance schedules, and long-term inspection
procedures for structural and non-structural controls to reduce floatables and
other pollutants discharged from the separate storm sewers;

Controls for reducing or eliminating the discharge of pollutants from areas
such as roads and parking lots, maintenance and storage yards (including
salt/sand storage and snow disposal areas), and waste transfer stations.  These
controls could include programs that promote recycling (to reduce litter),
minimize pesticide use, and ensure the proper disposal of animal waste;

Procedures for the proper disposal of waste removed from the separate 
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storm sewer systems and the areas listed in the bullet above, including dredge
spoil, accumulated sediments, floatables, and other debris; and

Ways to ensure that new flood management projects assess the impacts
on water quality and examine existing projects for incorporation of additional
water quality protection devices or practices.  EPA encourages coordination with
flood control managers for the purpose of identifying and addressing
environmental impacts from such projects.

The effective performance of this control measure hinges on the proper
maintenance of the BMPs used, particularly for the first two bullets above.  For
example, structural controls, such as grates on outfalls to capture floatables, typically
need regular cleaning, while non-structural controls, such as training materials and
recycling programs, need periodic updating.

What Are Appropriate Measurable Goals?

Measurable goals, which are required for each minimum control measure, are
meant to gauge permit compliance and program effectiveness.  The measurable goals,
as well as the BMPs, should consider the needs and characteristics of the operator and
the area served by its small MS4.  The measurable goals should be chosen using an
integrated approach that fully addresses the requirements and intent of the minimum
control measure.  An integrated approach for this minimum measure could include the
following measurable goals:

Target Date Activity
1 year............ Pollution prevention plan (the new BMPs and revised procedures)

completed; employee training materials gathered or developed;
procedures in place for catch basin cleaning after each storm and
regular street sweeping.

2 years.......... Training for appropriate employees completed; recycling program fully
implemented.

3 years.......... Some pollution prevention BMPs incorporated into master plan; a certain
percentage reduction in pesticide and sand/salt use; maintenance
schedule for BMPs established.

4 years.......... A certain percentage reduction in floatables discharged; a certain
compliance rate with maintenance schedules for BMPs; controls in place
for all areas of concern.

4.6.3 Program Requirements: Evaluation/Assessment & Reporting

If coverage is obtained under a general permit or an individual permit under the
Phase II regulations, the operator of a regulated small MS4 is required to comply with
the evaluation/assessment and reporting requirements summarized in this section.
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Frequency of Reports
Reports must be submitted annually during the first permit term –  permit terms are

typically a 5-year period.  For subsequent permit terms, reports must be submitted in
years 2 and 4 only, unless the NPDES permitting authority requests more frequent
reports.  Reports do not need to be submitted if the operator of the regulated small MS4
is relying on another entity to satisfy all permit obligations (see section 4.5.1.3)

Required Report Content
The reports must include the following:

® The status of compliance with permit conditions, including an assessment
of the appropriateness of the selected BMPs and progress toward achieving
the selected measurable goals for each minimum measure;

® Results of any information collected and analyzed, including monitoring
data, if any; 

® A summary of the storm water activities planned for the next reporting cycle;

® A change in any identified best management practices or measurable goals
for any minimum measure; and

® Notice of relying on another governmental entity to satisfy some of the
permit obligations (if applicable – see section 4.5.1.3 ).

A Change in Selected BMPs
If, upon evaluation of the program, improved controls are identified as necessary,

permittees should revise their mix of BMPs to provide for a more effective program. 
Such a change, and an explanation of the change, must be noted in a report to the
NPDES permitting authority.

Recordkeeping Requirements
Records required by the NPDES permitting authority must be kept for at least 3

years and made accessible to the public at reasonable times during regular business
hours.  Records need not be submitted to the NPDES permitting authority unless the
permittee is requested to do so.

4.7 SMALL MS4 PROGRAM COMPLIANCE PROCESS: What Do I Need to
Do To Comply?

Sections 4.1 through 4.6 of this guidance have provided a details on who's covered and
what's required under the Phase II regulations for regulated small MS4s.  Now that you
are familiar with the Phase II program, this section walks you through the process, from
beginning to end, that an operator of a regulated small should take to comply with the
regulation.  This step-by-step "walk-through" references the appropriate sections of the 
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guidance along the way as a means for understanding how the information in sections
4.1 through 4.6 fits together.

The last page of this section includes a permitting decision tree to help operators of
MS4s determine if they need an NPDES storm water permit.  By starting in the upper
left hand corner, an operator can follow the decision tree to determine if they fall under
Phase I or Phase II, and if they are eligible for a waiver.

Step 1: Determine if you are an operator of an MS4 (see section 4.1.1).

Step 2: As an operator of an MS4, determine if you are an operator of a small MS4
(see section 4.1.4).

Step 3: As an operator of a small MS4, determine if you are an operator of a
regulated small MS4 (see section 4.2).  You need to find out if you are:

A. Automatically designated by the rule 
 • First, determine if your system is located partially or fully within an

urbanized area (See section 4.3), 
 • Second, determine if you may qualify for a waiver (waivers are at the

discretion of the permitting authority). If you qualify for a waiver, stop
here.  (See section 4.4)

 
B. Potentially designated by the NPDES permitting authority

 • Determine if your system, located outside of a UA, may fit the criteria
for potential designation.  Since designations are at the discretion of
the permitting authority, a final determination is made by the permitting
authority and not the small MS4 operator.  If designated, continue with
Step 4.

Step 4: Read Phase II Rule and guidance materials to get a sense of the permitting
options (see section 4.5 ) and program requirements (see section 4.6 ).

Step 5: Determine which neighbors are regulated as Phase I MS4s (refer to list on
the EPA web site) or Phase II MS4s (refer to Appendix 6 and maps of your
UA).  This information will be used to base your decision as to whether to:
• Be a co-permittee with another regulated MS4. (See section 4.5.1.2 )
• Rely on another regulated MS4 for partial or full implementation of the

minimum measures on your behalf. (See section 4.5.1.3 )

Step 6: Determine if programs similar to one or more of the minimum measures is
already being performed by another entity.  This information will be used to
decide whether you wish to rely on another entity for partial implementation
of the minimum measures on your behalf.  (See section 4.5.1.3 )
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Step 7: Determine which permit option to choose (depends on which are made
available by the your NPDES permitting authority)  (See section 4.5.1)
• General permit under the Phase II regulation 
• Individual permit under the Phase I or Phase II regulation
• Modification of a Phase I individual permit (Co-permittee with a large or

medium MS4)

In determine which option to choose, think about...
— If you wish to be a co-permittee and share responsibilities based on

information from Step 5
— If, instead of the co-permittee option, you wish to have own permit but

rely on another entity for implementing a measure or measures based
on information from Steps 5 & 6.

Step 8: Begin planning and development of your storm water management program

• Use menu of BMPs as a guide (provided by EPA or the permitting
authority).  The EPA web site will also have references and links to
helpful guidance on every facet of a storm water management program
for MS4s.

• Meet with staff who will be responsible for implementing the storm water
management program (may be a multi-departmental team).  Task them
with:
— Assessing the storm water management characteristics and needs

of the area served by the regulated small MS4.
— Determining appropriate BMPs and measurable goals
— Determining who will be responsible for what under the program

• Form a citizen advisory panel to help develop the program and give them
similar tasks as those given to the staff. 

• Meet with local Phase I and Phase II MS4 operators to discuss co-
permittee status or sharing of resources, such as: hiring one enforcement
inspector for multiple areas, co-sponsoring household hazardous waste
collection events, or sharing a street sweeper, recycling truck, illicit
discharge detection cameras, or any other equipment. (Note: Nothing
listed here is required by the Phase II rule -- they are only examples)

• Meet with other entities that you may rely on to implement one or more of
the minimum measures to discuss the arrangement and any legal
agreements.

Step 9: A. Under a General Permit:

1) Once a general permit is issued, read it carefully.  You may not be
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required to implement every minimum measure due to the permitting
authority recognizing or referencing other similar programs (see section
4.5.2.1).  For this reason, before the permit is issued (which is expected
to be no later than December 9, 2002) follow Step 8 but only do a
preliminary storm water management program until the final permit
requirements are know.  Once the permit is issued, if you have chosen
this option you will need to make final decisions on the following issues
and complete the development of your storm water management plan:

• Do you want to be a co-permittee with another regulated small
MS4?

• Do you want to rely on another entity for some or all of the permit
requirements?

• Which BMPs and measurable goals will you use for each minimum
measure you will be implementing?

2) Fill out an NOI in accordance with the Phase II regulation.  (See
section 4.6.2.1) 

B. Under an Individual Permit (new or modified):

If you have chosen one of the individual permit options (i.e., under Phase II,
under Phase I, or modified existing Phase I), you will need to continue
efforts in Step 8, as applicable, and complete development of your permit
application in accordance with the Phase II regulation. (See sections 4.6.2.2
through 4.6.2.4)  

Step 10: Submit your NOI under a general permit or your individual permit
application to the NPDES permitting authority by March 10, 2003; unless
your NPDES permitting authority phases-in permit coverage and
establishes alternative deadlines (see section 4.5.2.2).

Step 11: Implement your storm water management program in accordance with
applicable standards  (see section 4.6.1).  The Phase II rule allows you up
to five years to fully implement your program, although the exact timeframe
is at the discretion of the your NPDES permitting authority. 

Step 12: Write annual reports in your first permit term assessing the effectiveness of
BMPs and if measurable goals were met, and submit the reports to your
NPDES permitting authority.  You may change the mix of BMPs originally
selected if you find that such a change is necessary to ensure a more
effective program.  This step, as required in the Phase II regulations at
§ 122.34(g) and described in section 4.6.3, is not applicable if you sought
coverage under an individual permit under the Phase I regulations or under
a modification of an existing Phase I MS4 permit.
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Step 13: Be aware that you may need to take over implementation of a minimum
control measure if you are relying on another entity for its implementation
and the other entity fails to perform it effectively.  This is why EPA
encourages a legally-binding agreement when choosing to rely on another
entity.  Also, the permitting authority may chose to change your mix of
BMPs and measurable goals as submitted in you permit application if it
determines that your program is not effectively controlling pollutant
discharges. 

4.8 FEDERAL AND STATE-OPERATED REGULATED SMALL MS4S: Unique
Program Implementation Issues

In addition to local government jurisdictions, small MS4s include certain Federal and
State-operated MS4s.  Federal facilities were not designated for regulation by the
NPDES Phase I storm water program for MS4s.  The Phase II Final Rule, however,
includes the “United States” in the definition of a small MS4, thereby including Federal
MS4 operators in the NPDES Phase II storm water program.  Federal and State-
operated small MS4s can include universities, prisons, hospitals, roads (i.e.,
departments of transportation), military bases (e.g., State Army National Guard
barracks), parks, and office buildings/complexes.  

The small MS4 program, largely designed with municipally-operated small MS4s in
mind, raises a number of implementation issues for Federal and State operators of
regulated small MS4s who must obtain an NPDES permit that requires the development
and implementation of a storm water management program that includes the six
minimum control measures. This section highlights potential implementation issues
related to the minimum control measures, and then discusses the implementation
options included in the rule that may help resolve these issues.

4.8.1 What Are Some Implementation Concerns?

This section profiles the three most common implementation issues raised in the
public comments submitted regarding Federal/State implementation of the small MS4
program.

How Does the Final Rule Account for Unique Characteristics?
Federal and State small MS4s possess a number of characteristics that set them

apart from their municipal counterparts.  For example, whereas municipally-operated
MS4s largely serve resident populations, many Federal or State-operated MS4s, such
as medical clinics and departments of transportation (DOTs), do not.  Other types of
Federal and State MS4s, such as military bases, prisons, and State universities, serve
populations that are different from a typical municipal population.  Their unique
characteristics might lead Federal or State MS4 operators to question either the need
to implement the entire suite of minimum control measures or their ability to comply fully
with their Phase II storm water permit.  The flexibility within the minimum measures
allows Federal and State MS4s to develop a storm water program that comprises the 
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minimum measures in a way that makes sense for their circumstances. 

What If the Operator Lacks Legal Authority?
Three of the minimum control measures (illicit discharge detection and elimination,

and the two construction-related measures) require enforceable controls on third party
activities to ensure successful implementation of the measure.  Some Federal and
State operators, however, may not have the necessary legal regulatory authority to
adopt these enforceable controls in the same manner as do local governments.

For example, a State DOT that is responsible for the portions of its roads running
through urbanized areas may not have the legal authority to impose restrictions on, and
penalties against, illicit (i.e., non-storm water) discharges into its MS4 if the source of
the discharge is outside the DOT’s right-of-way or jurisdiction.  As in the case of local
governments that lack such authority, State and Federal MS4s are expected to utilize
the authority they do possess and to seek cooperative arrangements. 

How Can the Program Be Implemented in Areas Where There Are Multiple
Regulated Entities?

Since the final rule provides automatic coverage of all small MS4s within an
urbanized area, regardless of political boundaries, coverage of multiple governments
and agencies in a single area is likely.  For example, a city government that operates a
small MS4 within an urbanized area must obtain permit coverage alongside the county,
State, and Federal DOTs if they all operate a portion of the roads (i.e., MS4s) in the
city.  All four entities are responsible for developing a storm water management
program for their MS4s (or portions thereof) within the urbanized area.  EPA
encourages State and Federal small MS4 operators to establish cooperative
agreements with cities and counties in implementing their storm water programs.

4.8.2 Are There Implementation Strategies that Help Facilitate Program
Implementation?

This section offers two hypothetical strategies for resolving the implementation
issues raised above.  The best solution may include a creative combination of
strategies.

STRATEGY #1
A Focus on Choosing Appropriate BMPs

The final rule requires the permittee to choose appropriate best management
practices (BMPs) for each minimum control measure.  In other words, EPA expects
Phase II permittees to tailor their storm water management plans and their BMPs to fit
the particular characteristics and needs of the permittee and the area served by its
MS4.  Therefore, the Federal or State operator of a regulated storm sewer system can
take advantage of the flexibility provided by the rule to utilize the most suitable minimum
control measures for its MS4.  Below is an example of tailored activities and BMPs that 

0018139



    4.0 Regulated Small MS4s

Page 4-44 Storm Water Phase II Compliance Assistance Guide

Federal or State operators can implement for each measure:

® Public Education and Outreach.  Distribute brochures and post fliers to
educate employees of a Federal hospital about the problems associated with
storm water runoff and the steps they can take to reduce pollutants in storm
water discharges.  For example, employees could be advised against carelessly
discarding trash on the ground or allowing their cars to leak oil/fluids in the
parking lot.

® Public Participation/Involvement.  Provide notice of storm water management
plan development and hold meetings at which employees of a Federal office
complex are encouraged to voice their ideas and opinions about the effort. 
Request volunteers to help develop the plan.

® Illicit Discharge Detection and Elimination.  Develop a map of the storm
sewer system on a military base.  Perform visual dry weather monitoring of any
outfalls to determine whether the storm sewer system is receiving any non-storm
water discharges from the base.  If a dry weather flow is found, trace it back to
the source and stop the discharge.  Should a Federal military base identify an
illicit discharge, the source of which is traced to the boundary of its system, the
Federal operator should refer the discharge to the adjoining regulated MS4 for
further action. 

® Construction Site Runoff Control.  Require the implementation of erosion and
sediment controls, and control of waste, for any Federal or State DOT road
construction.  The DOT would review site plans for proper controls, perform
inspections, and establish penalties in the construction contract if controls are
not implemented.  If construction is done directly by the regulated DOT instead
of a private contractor, the DOT could be penalized by the NPDES permitting
authority for non-compliance with its small MS4 permit in the event that controls
are not properly implemented.

® Post-Construction Runoff Control.  Require the implementation of post-
construction storm water controls for any new construction on the grounds of a
prison.  This can be required as part of a construction contract, instituted as
internal policy, and considered during site plan review.

® Pollution Prevention/Good Housekeeping for Municipal Operations.  Train
maintenance staff at a State university to employ pollution prevention techniques
whenever possible.  For example, routinely pick up trash/litter from the university
grounds, use less salt on the parking lots and access roads in the winter,
perform any maintenance of university vehicles under shelter only, limit pesticide
use to the minimum needed, use vegetative buffer strips in the parking lots to
filter runoff, and keep dumpster lids closed.
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STRATEGY #2
Working with Other Entities

There may be instances when the Federal or State permittee has limited capabilities
to satisfy one or more of the minimum control measures.  As discussed above, the
permittee may lack the proper legal authority to enforce controls (although it should try
to obtain the necessary legal authority if at all possible).

In the case of limited capabilities, the permittee can work with neighboring operators
of regulated small MS4s, preferably on a watershed basis, to form a shared storm water
management program in which each permittee is responsible for activities that are
within individual legal authorities and abilities.  The final rule allows the permittee to rely
on other entities, with their permission, to implement those minimum measures that the
permittee is otherwise unable to implement.  Three examples are:

® A State DOT with limited regulatory legal authority can reference a local sewer
district’s illicit detection and elimination program in its permit application,
provided the program sufficiently addresses illicit discharges into the DOT’s
storm sewer system.

® The permittee or NPDES permitting authority can reference such programs as
coastal nonpoint pollution control programs, State or local watershed programs,
State or local construction programs, and environmental education efforts by
public or private entities.

® The permittee can become a co-permittee with a neighboring Phase I MS4
through a modification of the Phase I MS4's individual permit.  This may be the
most logical and preferable option for those Federal and State entities located in
close proximity to Phase I MS4s. 

Choosing to work with other governmental entities as a co-permittee, or referencing
parts of each other’s plans, can help resolve issues that may arise where multiple
regulated jurisdictions exist in the same area.  Permittees can avoid duplicative efforts,
as well as territorial or regulatory disputes, by working together to implement the storm
water program.

Suggested Steps for Working with Other Entities

(1) Identify the boundaries of the urbanized area.

(2) Identify the operators of storm sewer systems or portions of the systems within the
urbanized area such as local, State, Tribal or Federal governments or other entities.

(3) In seeking permit coverage:

0018141



    4.0 Regulated Small MS4s

Page 4-46 Storm Water Phase II Compliance Assistance Guide

Identify where another entity's program may satisfy one or more
minimum control measure.  If a program has requirements that are
equivalent to a minimum control measure’s required elements, the
operator of the regulated small MS4 may reference the program in its
permit application, provided the other entity gives it permission to do
so.  While such an arrangement relieves the operator from
performing the minimum measure itself, the operator remains
ultimately responsible for the measure’s effective implementation.

OR

Team with an operator of a Phase I MS4 and become a co-permittee
on its existing Phase I individual permit.

4.9 FUNDING OPTIONS

Possibly the biggest challenge for an operator of a regulated small MS4 in
implementing a storm water management program is finding funding for the program. 
Funding is needed to maintain the staff, equipment and materials necessary to develop
and implement an effective program.  Adequate funding is critical to the success of the
program but attaining it can be difficult as many other important programs compete for
the same limited revenues from a general fund.   Therefore, the operator of a regulated
small MS4 will need to consider alternative funding options.  This section provides brief
introductions to some of the various funding options currently in use across the country. 
The following information on funding options was written by the American Public Works
Association (AWPA) as part of their Storm Water Phase II workshops: 

Debt Financing: Typically used for capital-intensive projects, local governments
can issue debt to finance storm water management programs
and facilities.  Revenue bonds - or bonds that rely on ongoing
source of revenue may be used.  Alternatively, a general
obligation bond can be issued which are backed by the full faith
and credit of your municipality (based on your ability to generate
revenues though taxes and other fees).

Grants and Loans: Federal, State, or Regional grant or loan funds may be available
for some elements of the storm water program, depending on
the BMP’s selected and the location.  Grants and loans are
usually applicable to specific projects and not on-going
activities, such as operation and maintenance.

Users /Utility Fees: Utility services charges are rates billed to customers for
providing storm water management services.  The service
charges may be flat rates, or variable rates based on classes of
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customers.  Utility service charges may represent a dedicated
source of funding and an ongoing method of funding some or all
storm water management programs. 

Special Assessment: Properties can be assessed annually to fund storm water
management programs.  Often, special assessments are used
to fund a special district or authority that can implement all or
portions of a region’s storm water management program.  

Local Improvement Under this type of funding system, individual properties
benefitted by storm water projects are assessed to fund the
project.  Some states require special enabling legislation to
establish this type of special benefits district.

General Fund: General fund monies are used for may storm water programs. 
If storm water programs are funded from your General Fund,
the programs are at risk in each budget cycle.  In addition, in
order to increase funding levels for your program, other local
government services may be affected or a general tax increase
may be required.

Inspection Fees: Plan review and inspection fees allows the community to
recover some or all of the direct cost associated with performing
design reviews for pre and post construction BMP’s.

Developer Fees: The developers construct needed facilities as a condition of
development and bear associated costs.

Alternative Fees: Instead of constructing on-site facilities to meet development
requirements, developers may be given the option of paying a
comparable fee to be used by the local government to build
regional facilities that are designed to meet the same objectives
as the developer-constructed on-site mitigation.

Connection Fees: A one time charge assessed at the time of development to
recover a proportionate share of the cost of existing facilities
and planned future facilities.  The applicability depends upon
legislation in each state.

Additional Resources
• Storm Water Utilities: Innovative Financing for Storm Water Management. 1992.

U.S. EPA, Office of Policy, Planning, and Evaluation.  Washington, D.C. 
• State and Local Funding of Nonpoint Source Control Programs. 1992. U.S. EPA,

Office of Water, Assessment and Watershed Protection Division. Washington, D.C. 
• Storm Water Management Utility Implementation Manual.  South Carolina Land

Resources Commission, Columbia, S.C.
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• Storm Water Maintenance and Financing Options (draft). 1987. State of Maryland,
Maryland Department of Natural Resources. 
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MS4 Storm  W ater Program
Perm itting Decision Tree

What is the
population of the

incorporated place or
county (unincorporated

area)?

100,000 to 249,999 250,000 or greater

The MS4 is a medium
MS4 and is required to

obtain an NPDES
storm water discharge
permit under Phase I
(deadline passed).

The MS4 is a large MS4
and is required to obtain
an NPDES storm water
discharge permit under

Phase I (deadline
passed).

Has the MS4 been
individually designated into
the NPDES Storm Water
Program by the NPDES

permitting authority prior to
Phase II?

An NPDES
storm water
discharge
permit is
required.

Is the MS4
located within an
"urbanized area"

boundary as delineated
by the Bureau of the

Census?

Does the
MS4 serve a juridiction

with a population of at least
10,000 and a population density

of at least  1,000/sq.
mile?

Does the MS4
serve a population
less than or equal

to 1,000?

Does the MS4 serve a
population less than 10,000?

The MS4 is a
small MS4 that is

not required to
obtain an NPDES

storm water
discharge permit.

The MS4 is a small MS4
required to be evaluated by the

NPDES permitting authority
and, therefore, has the

potential to be designated into
the NPDES Storm Water

Program.  If designated, the
small MS4 becomes a

regulated small MS4 and is
required to obtain an NPDES
storm water discharge permit
under Phase II by March 10,

2003.  See new Sections
123.35(b)(3) and (b)(4).

The MS4 is a regulated small
MS4 and is required to
obtain an NPDES storm

water discharge permit under
Phase II by March 10, 2003.

The MS4 is a regulated
small MS4 that may
potentially be waived
from the permitting
requirements by the
NPDES permitting
authority.  See new

122.32(d) for the specific
waiver criteria.

The MS4 is a regulated
small MS4 that may
potentially be waived
from the permitting
requirements by the
NPDES permitting
authority.  See new

122.32(e) for the specific
waiver criteria.

Yes

Yes Yes

Yes

Yes

No

No
No

No

No

1. See Appendices F, G, H, and I to Part 122 (as revised by the Phase II Final Rule) for the list of incorporated places and counties (unincorporated areas) with
a population of 100,000 or greater.  If the MS4 is located in a listed entity, then the answer to this question is "Yes" and the MS4 is covered under the Phase I
MS4 program as a medium or large MS4.

Is
the MS4

located in an
incorporated place or county
(unincorporated area) with a

population
of 100,000 or

more?

No

Yes
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5.0 SMALL CONSTRUCTION ACTIVITY

 5.1 COVERAGE: Who Is Subject to the Phase II Rule?

The NPDES Storm Water Program defines construction activities as "small" and
"large" for the purposes of regulation.   The Phase I storm water program covers large
construction activity. The Phase II storm water regulation covers small construction
activity.  To understand who is covered under the Phase II Rule, it is necessary to
understand who is already covered under the Phase I Rule.  Toward this end, this
section provides a definition of the type of construction activity covered by Phase I and
Phase II, as well as other definitions essential to understanding the construction
component of the NPDES Storm Water Program.

5.1.1 What Type of Construction Activity Is Covered Under the Phase I
Regulations?

The Phase I Rule identifies eleven
categories of industrial activity in the
definition of "storm water discharge
associated with industrial activity” that
must obtain an NPDES storm water
discharge permit ( see section 6.1). 
Category (x) of this definition includes
construction activity (including clearing,
grading and excavation) that results in a
total land disturbance of  5 acres or
greater. Disturbances of less than 5
acres are also regulated under category
(x) if they are part of a "larger common
plan of development or sale" with a
planned land disturbance of 5 acres or
greater.  Phase I construction activity is
commonly referred to as "large"

After reading Section 5.0, you should understand what type of construction
activity is subject to the Phase II small construction activity regulations
(including who may be waived from coverage), who is considered an
operator of small construction activity, the permit options and requirements
for small construction activity, and the interaction of the NPDES storm
water program for construction with the NPDES storm water program for
regulated MS4s.  The discussion of these elements concludes with a step-
by-step review of the process for compliance with the Phase II regulations
for small construction activity.

Construction activities can include road
building, construction of residential houses,
office buildings, industrial sites, or demolition. 

Land Disturbance means exposed soil due to
clearing, grading, or excavation activities.  

Larger common plan of development or sale
describes a situation in which multiple
construction activities are occurring, or will
occur, on a contiguous area.  

An operator is the person or persons that has
either operational control of construction
project plans and specifications, or day-to-day
operational control of activities necessary to
ensure compliance with storm water permit
conditions.
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construction activity.  The Phase I rule requires all operators of large construction
activity to obtain an NPDES storm water discharge permit before discharging storm
water runoff to a municipal separate storm sewer system or waters of the United States.

5.1.2 What Type of Construction Activity Is Covered Under the Phase II
Regulations?

In 1992, the Ninth Circuit court remanded for further proceedings the portion of
EPA’s Phase I storm water regulation related to category (x) construction activity
(NRDC v. EPA, 966 F.2d at 1292).  EPA responded to the court’s decision by
designating under Phase II storm water discharges from construction site activities that
ultimately will result in a land disturbance of equal to or greater than 1 and less
than 5 acres as “storm water discharges associated with small construction activity"
(see § 122.26(b)(15)).  The Phase II rule requires all operators of small construction
activity to obtain an NPDES storm water discharge permit before discharging storm
water runoff to a municipal separate storm sewer system or waters of the United States.

Construction activities disturbing less than 1 acre are also included in Phase II of the
NPDES storm water program if they are part of a larger common plan of development
or sale with a planned disturbance of equal to or greater than 1 acre and less than 5
acres, or if they are designated by the NPDES permitting authority.  The NPDES
permitting authority or EPA Region may designate construction activities disturbing less
than 1 acre based on the potential for contribution to a violation of a water quality
standard or for significant contribution of pollutants to waters of the United States.

The definition of small construction activity does not apply where the construction
operator can certify to one of two waivers – see section 5.2 for more information on
waiver options.

5.1.3 What is meant by the terms "land disturbance," "larger common plan of
development or sale," and "operator" of a construction site?

The definitions of "land disturbance," "larger common plan of development or sale,"
and "operator" of a construction site are key in understanding coverage under the
NPDES Storm Water Program for construction activity.  These definitions originate from
the NPDES storm water general permit for large construction activity.  

• Land disturbance refers to exposed soil resulting from activities such as clearing,
grading and excavating. 

• Larger common plan of development or sale is a contiguous area where multiple
separate and distinct construction activities are occurring under one plan (e.g., the
operator is building on three half-acre lots in a 6-acre development).  The “plan” in a
common plan of development or sale is broadly defined as any announcement or
piece of documentation (including a sign, public notice or hearing, sales pitch,
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advertisement, drawing, permit application, zoning request, computer design, etc.)
or physical demarcation (including boundary signs, lot stakes, surveyor markings,
etc.) indicating that construction activities may occur on a specific plot.  

• An operator of a construction site is the person (or persons) responsible for
obtaining coverage under an NPDES storm water permit for construction activity,
and complying with the permit requirements.  An operator is the person or persons
that meet either of the following criteria: 

® Has operational control of construction project plans and specifications,
including the ability to make modifications to those plans and
specifications; or

® Has day-to-day operational control of those activities at a project which
are necessary to ensure compliance with a storm water pollution
prevention plan (SWPPP) for the site or other permit conditions (e.g., they
are authorized to direct workers at a site to carry out activities required by
the SWPPP or comply with other permit conditions). 

There may be more than one party at a site responsible for “operational control.” 
Depending on the project and the distinction between the parties’ (e.g., owner’s vs.
developer’s) responsibilities, there can either be a single party acting as a site
operator needing permit coverage or there can be two (or more) operators who may
share permit responsibilities.  In cases where there are two or more operators , both
parties will need permit coverage if they choose to keep the responsibilities as
described in the above bullets separate, or they choose to separately maintain
operational control for different portions of the site, etc.  In such cases both
operators should  obtain permit coverage as co-permittees by co-submitting
separate Notice of Intent forms, and should share in meeting permit conditions (e.g.,
generating the storm water pollution prevention plan, performing inspections, etc.). 
The option to have one sole operator who is willing to assume complete
responsibility / liability for all permit requirements still exists and, in many cases, may
be the less overall burdensome way to comply with storm water requirements.

There are other instances where parties conduct earth disturbing activities at a site
but do not need their own permit coverage.  Examples for whom this may apply
include a subcontractor who is under the supervision of the operator, or an entity
that is neither a subcontractor nor has operational control (e.g., a utility line
installer).

Additional information on the responsibilities of operators can be found in Part III.E
of EPA's NPDES Construction General Permit, published on February 17, 1998 (63
FR 7858).  Part II of the fact sheet contained in the NPDES Construction General
Permit also provides answers to common questions regarding roles and
responsibilities of different parties involved on a construction site.  
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Important note: NPDES-authorized States may use a different definition of
"operator" than the one provided above.

5.2 WAIVERS: Which Small Construction Activity Sites May Obtain a Waiver
From Coverage?

Under the Phase II Rule, NPDES permitting authorities have the option of providing
a waiver from Phase II coverage and requirements to operators of small construction
activity who certify to one of two conditions:

õ Low predicted rainfall potential (i.e., activity occurs during a negligible rainfall
period), where the rainfall erosivity factor (“R” in the Revised Universal Soil Loss
Equation [RUSLE]) would be less than 5 during the period of construction
activity. 

ö A determination that storm water controls are not necessary based on either:

(A) A "total maximum daily load" (TMDL) that address the pollutant(s) of
concern for construction activities; OR

(B) For nonimpaired waters that don't require TMDLs, an equivalent analysis
that determines allocations for small construction sites for the pollutants of
concern or determines that such allocations are not needed to protect water
quality based on consideration of instream concentrations, expected growth
in pollutant concentrations from all sources, and a margin of safety.

The intent of these waiver provisions (see §§ 122.26(b)(15)(A) and(B)) is to waive
only those sites that are highly unlikely to have a negative effect on water quality. 
Therefore, before applying for a waiver, operators of small construction activity are
encouraged to consider the potential water quality impacts that may result from their
project and to carefully examine such factors as proximity to water resources and
sensitivity of receiving waters.  Small construction activities disturbing less than 1 acre
that are designated by the permitting authority are not eligible for these waivers.

5.2.1 Waiver 1: The Rainfall Erosivity Factor Waiver

The Rainfall Erosivity Factor waiver is based on the potential for a construction
activity to occur in an area, or during a certain period of time, where there is low

Pollutants of concern include sediment or a parameter that
addresses sediment (such as total suspended solids, turbidity, or
siltation) and any other pollutant that has been identified as a cause
of impairment of a receiving waterbody. 
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 predicted rainfall potential and, therefore, less likelihood of causing impacts. This
waiver is time-sensitive and is dependent on when during the year a construction
activity takes place, how long it lasts, and the expected rainfall and intensity during that
time.  It creates an incentive for construction site operators to build during the dry part
of the year. 

How would an operator qualify for, and certify to, this waiver?

To qualify for this waiver, the construction site operator must determine the value of
the rainfall erosivity factor (R factor) in the Revised Universal Soil Loss Equation
(RUSLE) and then certify to the permitting authority that the value of the factor is less
than 5 during the period of construction.  The RUSLE is a refinement of the Universal
Soil Loss Equation (USLE), which is a method developed by the U.S. Department of
Agriculture to measure soil loss from agricultural lands at various times of the year on a
regional basis.  The R factor varies based on location and time period during the year.

A construction site operator will need site-specific data to calculate the values for
rainfall erosivity using the RUSLE.  The rainfall erosivity factor is determined in
accordance with Chapter 2 of Agriculture Handbook Number 703, Predicting Soil
Erosion by Water: A Guide to Conservation Planning With the Revised Universal Soil
Loss Equation (RUSLE).  This handbook is no longer in print but Chapter 2 can be
obtained from EPA's web site or by contacting EPA's Water Resource Center.

5.2.1 Waiver 2: The Water Quality Waiver

The Water Quality waiver consists of: 1) a component for small construction sites
that will discharge to an impaired waterbody where total maximum daily load (TMDL)
assessments have been performed, and 2) a component for small construction sites
that will discharge to non-impaired waters where an analysis equivalent to the TMDL
assessments have been performed.

For impaired waters where technology-based controls required by NPDES permits
are not achieving State water quality standards, the CWA requires implementation of
the TMDL process. 

The TMDL process establishes the maximum amount of pollutants a
waterbody can assimilate before water quality is impaired, then requires
that this maximum level not be exceeded.  A TMDL assessment
determines the source or sources of a pollutant of concern, considers the
maximum allowable level of that pollutant for the waterbody, then allocates
to each source or category of sources a set level of the pollutant that it is
allowed to discharge into the waterbody.  Allocations to point  sources are
called wasteload allocations.
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A TMDL is developed for each pollutant that is found to be contributing to the
impairment of a waterbody or a segment of a waterbody.   To allow a waiver for
construction activities, a TMDL would need to address sediment, or a parameter that
addresses sediment such as total suspended solids, turbidity, or siltation.  Additional
TMDLs addressing common pollutants from construction sites such as nitrogen,
phosphorus, and oil and grease also may be necessary to ensure water quality
protection and allow a waiver from the NPDES storm water program.  More information
on TMDLs can be found at http://www.epa.gov/owow/tmdl/.  

Non-impaired waterbodies do not require TMDL assessments.  However,
construction site operators that discharge to non-impaired waterbodies are still eligible
for this waiver.  A construction site operator is eligible for a waiver if an analysis
equivalent to a TMDL assessment is conducted for the pollutants of concern and it is
determined through this analysis that small construction sites would not have to control
their contribution of pollutants of concern to the waterbody to protect water quality.  The
analysis may also determine that allocations are not needed to protect water quality
based on consideration of variables including existing in-stream concentrations;
expected growth in pollutant contributions from all sources; and a margin of safety.  In
this situation, the construction site operator also qualifies for a waiver.

How would an operator qualify for, and certify to, this waiver?

EPA expects that when TMDLs, or equivalent analyses are completed, there may be
a determination that certain classes of sources, such as small construction sites, would
not have to control their contribution of pollutants of concern to the waterbody in order
for the waterbody to be in attainment with water quality standards (i.e., these sources
were not assigned wasteload allocations).  In such a case, to qualify for the Water
Quality waiver, the operator of the construction site would need to certify that its
construction activity will take place, and the storm water discharges will occur, within the
area covered either by the TMDLs or equivalent analysis.  A certification form would
likely be provided by the NPDES permitting authority. 

5.3 PERMIT OPTIONS

The Storm Water Phase II Rule requires operators of small construction activities to
obtain National Pollutant Discharge Elimination System (NPDES) permit coverage
because their storm water discharges are considered “point sources” of pollution.  Point
source pollutant discharges, unlike nonpoint sources such as agricultural runoff, are
required under the Clean Water Act (CWA) to be covered by federally enforceable
NPDES permits. 

NPDES storm water permits are issued by an NPDES permitting authority, which
may be an NPDES-authorized State or a U.S. EPA Region in non-authorized States
(see Appendix A for a list of U.S. EPA Regions).  Once a permit application is submitted
by the operator of a small construction activity, the conditions of the permit must be 
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satisfied (i.e., implementation of a storm water pollution prevention plan).  This section
addresses the permit options under the Phase II regulations for operators of small
construction activity, as well as for the permitting authority.  The permit requirements
are discussed in Section 5.4.   

5.3.1 For Operators of Small Construction Activity: What Types of Permit
Coverage Are Available?

Similar to the Phase I program for large construction activity, the Phase II approach
allows operators of small construction activities to choose between two permitting
options.  Each NPDES permitting authority has the discretion, however, to determine
which options are available to operators of small construction activities in their
jurisdiction.  

1) General Permits

# General permits are strongly encouraged by EPA for small construction activity. 
EPA anticipates that the existing general permit for large construction activity will
serve as a model for small construction activity general permits. 

# General permits prescribe one set of requirements for all applicable permittees. 
General permits are drafted by the NPDES permitting authority, then published
for public comment before being finalized and issued.

# A Notice of Intent (NOI) serves as the application for the general permit.  Under
the Phase II Rule, NPDES permitting authorities have the discretion to not
require submittal of an NOI under a general permit for small construction activity.

# Small construction operators must submit an NOI and obtain coverage under a
general permit by March 10, 2003 or an earlier date set by the permitting
authority (if this option is available). 

2) Individual Permits

# NPDES permitting authorities may deny coverage under general permits and
require operators to submit an individual NPDES permit application based on
information such as water quality data. 

# In the event that an NPDES permitting authority decides to issue an individual
construction permit for small construction activity, operators are subject to the
individual application requirements found at 40 CFR §122.26(c)(1)(ii).    

# For any discharges of storm water associated with small construction activity
identified in §122.26(b)(15) that are not authorized by a general permit, an
individual permit application must be submitted to the permitting authority by
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March 10, 2003.

5.3.2 For the NPDES Permitting Authority

5.3.2.1 Alternative Option for Writing Permit Requirements: Referencing a
Qualifying State, Tribal or Local Erosion and Sediment Control Program

Under §122.44(s) of the Phase II Rule, permitting authorities have the flexibility to
develop permit conditions that incorporate by reference qualifying State, Tribal, or local
erosion and sediment control programs into permits for large and small construction
activity.  

To be considered a qualifying State, Tribal, or local program, the program must
require construction site operators to:

• Implement appropriate erosion and sediment control BMPs; 

• Control waste such as discarded building materials, concrete truck washout,
chemicals, litter, and sanitary waste at the site that may cause adverse impacts
to water quality;

• Submit a site plan for review that incorporates consideration of potential water
quality impacts; and 

• Develop and implement a storm water pollution prevention plan (SWPPP)
containing elements similar to those required by other NPDES construction
storm water permits.

In addition to these elements, a qualifying program for large construction activities
must also include any additional requirements necessary to achieve the applicable
technology-based standards of “Best Available Technology” (BAT) and “Best
Conventional Technology” (BCT) based on the best professional judgment of the permit
writer.

Important Note: Not all the construction programs administered by
NPDES-permitted MS4s would qualify.  A primary reason for this is
because NPDES-permitted MS4s are not obligated under their permit to
require construction operators to develop a SWPPP.

Should a State, Tribal, or local program include one or more, but not all, of the
elements listed above, the NPDES permitting authority can reference the program in
the permit, provided it also lists the missing element(s) as a condition in the permit. 

5.3.2.2 Permit Application: Optional Use of NOIs

Under the Phase II Rule, EPA is providing NPDES permitting authorities with the
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discretion to not require NOIs under a general permit for discharges from small
construction activity, if desired.  EPA does, however, recommend the use of NOIs for
tracking permit coverage and prioritizing inspections and enforcement.  This alternative
option does not apply to general permits for large construction activity.  

5.4 PERMIT REQUIREMENTS

The Phase II Rule requires operators of small construction sites, nationally, to obtain
an NPDES permit and implement practices to minimize pollutant runoff.  The Phase II
Rule directs permitting authorities to develop and issue permits for small construction
activity no later than December 9, 2002. Operators of small construction activity will be
required to obtain permit coverage by March 10, 2003, or an earlier date set by the
permitting authority.  However, operators may have to comply with local, State, or Tribal
construction runoff control programs (see section 4.6.2.4 for information on the Phase II
small MS4’s construction program).  

For the Phase II small construction program, EPA has taken an approach similar to
Phase I where the program requirements are not fully defined in the rule but rather in
the NPDES permit by the NPDES permitting authority.  EPA recommends that the
NPDES permitting authorities use their existing Phase I NPDES construction general
permits as a guide to developing their Phase II construction permits.  In doing so, the
Phase II requirements would be similar to the Phase I requirements described in
subsection 5.4.2, although the applicable standards for small construction activity are
different as outlined in subsection 5.4.1.

5.4.1 Applicable Water Quality Standards

Unlike the technology-based standards of BAT and BCT that are applicable to large
construction activity, an operator of small construction activity is required to design its
pollutant control plan so that it:

® Protects water quality (under CWA section 402(p)(6)); and

® Satisfies the appropriate water quality requirements of the CWA.

The water quality standards for large and small construction activity are different
because they were designated into the NPDES storm water program under two
separate sections of the CWA with differing standards.  Practically, though, the
standard for small construction activity would be substantively the same as the standard
for large construction activity.
 
5.4.2 Potential Small Construction Activity Permit Requirements

EPA currently has only one type of permit available for construction activity
operators, the NPDES Construction General Permit.  This permit provides coverage to
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large construction activities only.  EPA expects any general permit for small
construction activity to be very similar to the CGP.  To gain familiarity with the CGP, the
three main elements of the CGP are included below. 

Important note: This section on the CGP requirements is included for
informational purposes only in order to provide a sense of what the permit
requirements for small construction activity may be – these are not the
requirements for small construction activity.

5.4.2.1 Notice of Intent

A complete and accurate NOI must be submitted to the NPDES permitting authority. 
An NOI includes general information and a certification that the activity will not impact
endangered or threatened species. This certification is unique to EPA’s NOI and is not
a requirement of most NPDES-delegated State’s NOIs.  

An NOI must be postmarked at least two days prior to commencement of any work
on site (if the operator has control over plans and specifications) or two days prior to
commencement of the operator's portion of the work (if the operator has only day-to-
day operational control).

5.4.2.2 Storm Water Pollution Prevention Plan (SWPPP)

The most important requirement of the CGP is the construction storm water pollution
prevention plan (SWPPP) that includes the appropriate BMPs to minimize the
discharge of pollutants from the site.  The CGP requires at least one SWPPP for each
construction project or site. 

The construction site operator, or operators, must develop the SWPPP prior to
submitting the NOI to obtain permit coverage.  Unlike the NOI and other reporting
forms, the operator(s) does not submit the SWPPP to the permitting authority.  Instead,
the SWPPP remains onsite and made accessible according to the requirements
described in the CGP.

The SWPPP comprises several elements:

• Site description.  This will contain a description of potential pollutant sources
and other information.

• Controls (BMPs).  This part of the SWPPP must clearly describe not only the
controls, but also the timing and responsible permittee for implementing the
controls in the following categories:

r Erosion and Sediment Controls
r Storm Water Management Controls
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q Other Controls  

• Inspections.  Another critical element of the SWPPP is regular inspections of
disturbed areas of the site that has not been stabilized; exposed materials
storage areas; structural controls; and vehicle entrances and exits. 

• Maintenance.  The SWPPP also requires that operators perform maintenance
on the controls (BMPs) to ensure they are in effective operating condition. 

• Signatures.  The SWPPP must be signed by at least one of the persons
responsible for submitting an NOI for the project. 

• Accessibility.  The CGP requires the operator(s) to retain a copy of the SWPPP
at the construction site or other local location accessible to the permitting
authority.

More information on the construction SWPPP requirements can be found in the
CGP, published on February 17, 1998 (63 FR 7858, p. 7906).  EPA has also issued a
construction general permit for Regions IV and VI.  Contact your EPA Regional office or
State environmental agency for information on construction permits in your State.  In
addition, EPA published a construction SWPPP guidance in a document entitled Storm
Water Management for Construction Activities: Developing Storm Water Pollution
Prevention Plans and Best Management Practices (EPA 832-R-92-005, September
1992).   

5.4.2.3 Notice of Termination (NOT)

A completed Notice of Termination (NOT) must be submitted to the NPDES
permitting authority within 30 days after one or more of the following conditions have
been met:

• Final stabilization has been achieved on all portions of the site for which the
permittee is responsible; 

• Another operator/permittee has assumed control over all areas of the site that have
not been finally stabilized; or

• For residential construction only:  temporary stabilization of a lot has been
completed prior to transference of ownership to the homeowner, with the
homeowner being made aware of the need to perform final stabilization.

5.5 INTEGRATION OF NPDES PROGRAM FOR CONSTRUCTION WITH NPDES
PROGRAM FOR MS4S
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There is often confusion about the interaction between the NPDES Storm Water
Program for construction activity, which has been the topic of discussion in this section,
and the construction runoff control program implemented by NPDES-regulated MS4s,
which was the topic of discussion in section 4.6.2.4.  

– These are two separate and distinct construction programs.

– A construction operator is subject to requirements under BOTH programs if it
is located in an NPDES-regulated MS4’s jurisdiction.

The NPDES Storm Water Program for Construction is administered by the NPDES
permitting authority, either the State or an EPA Regional Office.

– This program requires the construction site operator to seek coverage under
an NPDES storm water discharge permit for construction.  The current
permit, the Construction General Permit, requires the operator to submit an
NOI, develop a SWPPP, and comply with other applicable NPDES storm
water discharge permit requirements.

– The Construction General Permit (CGP) currently only applies to large
construction activity disturbing greater than 5 acres.  Permits for small
construction activity will be issued by each NPDES permitting authority by
December 9, 2002.

The NPDES Storm Water Program for MS4s: MS4 Construction Runoff Control
Programs are administered by the MS4 operator.  The MS4 operator’s NPDES storm
water discharge permit requires it to establish requirements to control storm water
discharges from construction activity and new development and redevelopment.

– Regulated small MS4s must control 1 acre and above. 

– Medium and large MS4s have no particular size thresholds that they must
control – differs among MS4s

– The specific requirements of the construction programs will vary among
MS4s.  An MS4 permit typically does not specify that the MS4 operator must
require a SWPPP or that a permit application be submitted.

5.6 SMALL CONSTRUCTION ACTIVITY COMPLIANCE PROCESS: What Do I
Need To Do To Comply?

Sections 5.1 through 5.5 of this guidance have provided details on who's covered,
who may be waived, and what may be required under the Phase II regulations for small
construction activity.  Now that you are familiar with the Phase II program, this section 
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walks you through the process, from beginning to end, that an operator of a small
construction activity should take to comply with the regulation.  This step-by-step "walk-
through" assumes the issuance of a general permit for small construction activity that is
similar to the CGP.  Remember, the general permit for small construction activity may
have different requirements, timeframes, and deadlines than what is noted here. 
Repeat the steps for each individual construction site.

The last page of this section includes a permitting decision tree to help operators of
construction activity determine if they need an NPDES storm water permit.  By starting
in the upper left hand corner, an operator can follow the decision tree to determine if
they fall under Phase I, Phase II, or are eligible for a waiver.

Step 1: Determine if your construction site will discharge storm water runoff into a
MS4 (see section 4.1.1 for definition) or to waters of the United States.  If so,
proceed to Step 2.  If not, stop here.

Step 2: Determine if your construction site's storm water
discharge will meet the definition of a "storm water
discharge associated with small construction activity." 
If so, proceed to Step 3.  If not, stop here. (See section
5.1.2)

Step 3: If your site meets the definition of small construction activity, determine if it
qualifies for a waiver from the permit requirements.  If so, stop here.  If not,
proceed to Step 4. (See section 5.2)

Step 4: Obtain and read the applicable storm water discharge permit for small
construction activity (or the CGP until the small construction permit has been
issued to get a sense of the upcoming permit requirements).  The small
construction permit should be issued by the NPDES permitting authority by
December 9, 2002. (See section 5.4.2 for potential requirements)

Step 5: Determine which parties are considered operators and, therefore, are
responsible for complying with the requirements described in the storm water
permit for small construction activity (See section 5.1.3)

Waters of the United States include interstate lakes, rivers, streams
(including intermittent streams), mudflats, sandflats, wetlands,
sloughs, prairie potholes, wet meadows, playa lakes, or natural ponds
the use, degradation, or destruction of which would affect or could
affect interstate or foreign commerce. (Waste treatment systems,
including treatment ponds or lagoons designed to meet the
requirements of CWA are not waters of the United States.)  A
complete definition can be found at 40 CFR 122.2.
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Step 6: Develop a SWPPP.  (See section 5.4.2.2)  

• SWPPPs must be developed prior to submitting the NOI.  

• You do not need to submit the SWPPP to your NPDES permitting
authority, however, it should be accessible to the public. 

Step 7: Complete and submit an NOI.  (See section 5.4.2.1) 

• Your NPDES permitting authority may or may not require a NOI.  If so, the
Phase II regulation requires that you submit your NOI no later than March
10, 2003 (or 90 days after the NPDES permitting authority issues the
permit, whichever comes first). 

• Submit a completed NOI to your NPDES permitting authority two days
prior to beginning work at the construction site. 

Step 8: Implement the SWPPP. 

• Includes generation of inspection reports that are to be kept on-site.

Step 9: Complete and submit an NOT. (See section 5.4.2.3)

• Submit a completed NOT to your NPDES permitting authority within 30
days after one or more of the appropriate conditions have been met.
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Construction Activities Storm  W ater Program
Perm itting Decision Tree

Does the construction
activity discharge storm

water runoff to an MS4 or
waters of the U.S.?

How many acres
will be disturbed by the
construction activity?

Greater than or equal 1
and less than 5 acres 5 or more acresLess than 1 acre

A permit is required
under Phase I.1

Is the construction activity
part of a larger common plan of

development or sale that will disturb
5 or more acres?

Is the construction
activity part of a larger

common plan of development
or sale?

No NPDES storm
water discharge

permit is required.

What is the
planned disturbance of the

larger common plan of
development or sale?

Greater than or equal to
1 and less than 5 acresLess than 1 acre 5 or more acres

"Storm water discharge associated
with small construction activity"2

Does the construction activity occur
during a negligible rainfall period where the rainfall

erosivity factor ("R" in the RUSLE) is less than 5
during the period of construction activity?3

Has a TMDL or equivalent
analysis addressing the pollutants of
concern lead to a determination that

storm water controls are not necessary
for small construction activity?4

The construction activity qualifies
for a waiver.  No permit is required
but the construction operator must

certify to the waiver conditions.

An NPDES storm water discharge
permit is required under Phase II.

Yes

No

Yes

Yes

Yes

Yes

No

No

No

No

1.  Construction activity disturbing, or part of a planned disturbance of, five or more acres is a "storm water discharge associated with industrial
     activity" under category (x).  See 40 CFR 122.26(b)(14)(x).
2.  See new 122.26(b)(15) for the definition of "storm water discharge associated with small construction activity."
3.  See new 122.26(b)(15)(i)(A) for more details.
4.  See new 122.26(b)(15)(i)(B) for more details.
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6.0 INDUSTRIAL ACTIVITY

6.1 PHASE I INDUSTRIAL ACTIVITY: What Industrial Activities are Covered by
Phase I of EPA's Storm Water Program?

The 1990 storm water regulations for
Phase I of the federal storm water program
identify eleven categories of industrial
activities under the definition of a "storm
water discharge associated with industrial
activity" that must obtain a National
Pollutant Discharge Elimination System
(NPDES ) permit.  The categories contain
industries listed either by reference to an
industry's Standard Industrial Classification
(SIC) code, or by a short narrative
description of the activity found at the
industrial site (see text box at right for more
detailed descriptions).  For facilities that
match the SIC codes or description in one
of the categories, only those that have a
storm water discharge to a municipal
separate storm sewer system (MS4) or
waters of the United States are required to
seek permit coverage.  The NPDES permit
requirements vary between individual and
general permits, but in general involve the
development of a storm water pollution
prevention plan based upon site
assessments, monitoring and reporting
data on storm water discharges, and
mitigating any possible effects of
discharges on endangered species and
national historic properties (for EPA issued
permits).

After reading section 6.0, you should understand the basic components
and requirements of the Phase II regulations as they affect the categories
of industrial activity covered by the Phase I regulations.   Phase II revises
the original Phase I industrial no exposure exemption and also sets a new
deadline for permit coverage for the municipally-owned industrial activity
that had been temporarily exempted from storm water permit coverage.

     Storm Water Discharge 
Associated with Industrial Activity

(40 CFR 122.26(b)(14)(i) - (xi))

• Facilities subject to storm water
effluent limitation guidelines; new
source performance standards, or toxic
pollutant effluent standards under 40
CFR Subchapter N.

• "Heavy" industrial facilities with SIC
codes listed in 40 CFR
122.26(b)(14)(ii), (iii), and (vi)

• "Light" industrial facilities with SIC
codes listed in 40 CFR 122.26(b)(14)
(xi), which conduct the activities
specified in that sections.

• Hazardous waste treatment, storage, or
disposal facilities.

•  Landfills, land application sites, and
open dumps that receive or have
received industrial waste.

• Steam electric power generating
facilities.

• Sewage treatment works.
• Construction activity (including

clearing, grading, and excavation)
disturbing five or more acres of land, or
less than five acres of land if it is part of
a larger common plan of development
or sale of five acre or greater.
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Under the Phase I regulations, operators of facilities within category eleven (xi),
commonly referred to as  “light industry,” were exempted from the definition of  “storm
water discharge associated with industrial activity,” and the subsequent requirement to
obtain an NPDES permit, provided their industrial materials or activities were not
“exposed” to storm water.  This Phase I no exposure exemption from permitting was
limited to those facilities identified in category (xi), and did not require category (xi)
facility operators to submit any information supporting their no exposure claim.

In 1992, the Ninth Circuit court remanded to EPA for further rulemaking the no
exposure exemption for light industry after making a determination that the limited
exemption was arbitrary and capricious.  The result was a revised no exposure
exemption (now an "exclusion") as part of the Phase II regulation.

6.2 PHASE II NO EXPOSURE EXCLUSION:  What is the Conditional No
Exposure Exclusion for Industrial Activity as Revised by this Regulation?

The intent of the no exposure provision is to provide a simplified method for
complying with the Clean Water Act to all industrial facilities that are entirely indoors. 
This includes facilities that are located within a large office building, or at which the only
items permanently exposed to precipitation are roofs, parking lots, vegetated areas, and
other non-industrial areas or activities.

As revised in the Phase II regulation, if a condition of No Exposure exists at a
Phase I industrial facility, then permits will not be required for storm water discharges
from these facilities.  All industrial facilities that have no exposure of materials to storm
water, including the "light industrial" facilities, must submit a certification to the
permitting authority.  The facility must certify that a condition of No Exposure exists at
its facility and either maintain a condition of no exposure or obtain a permit.  The
following subsections discuss who is eligible for the revised no exposure exclusion, the
definition of no exposure, and the requirement to submit a written certification of no
exposure in place of a permit application. 

6.2.1 Who is Eligible to Qualify for the No Exposure Exclusion?

The Phase II Conditional No Exposure Exclusion represents a significant expansion
in the scope of the original no exposure provision in terms of eligibility.  Now, 
all Phase I industrial categories with a condition of no exposure, except for construction
activity, are eligible for the no exposure exclusion.  The exclusion from permitting is
available on a facility-wide basis only, not for individual outfalls

6.2.2 What is the Definition of No Exposure?

The Phase II regulatory definition of no exposure is as follows: 

No exposure means all industrial materials and activities are protected
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by a storm resistant shelter to prevent exposure to rain, snow,
snowmelt, and/or runoff.  Industrial materials or activities include, but
are not limited to, material handling equipment or activities, industrial
machinery, raw materials, intermediate products, by-products, final
products, or waste products.  

A storm resistant shelter is not required for the following industrial
materials and activities: 
• Drums, barrels, tanks, and similar containers that are tightly

sealed, provided those containers are not deteriorated and do
not leak.  “Sealed” means banded or otherwise secured and
without operational taps or valves; 

• Adequately maintained vehicles used in materials handling; 
• Final products, other than products that would be mobilized in

storm water discharges (e.g., rock salt).

The term “storm-resistant shelter,” as used in the no exposure definition, includes
completely roofed and walled buildings or structures, as well as structures with only a
top cover but no side coverings, provided material under the structure is not otherwise
subject to any run-on and subsequent runoff of storm water.  

While the intent of the no exposure provision is to promote a condition of permanent
no exposure, certain machinery, such as trucks, may become temporarily exposed to
rain and snow while passing between buildings.  Adequately maintained mobile
equipment (e.g., trucks, automobiles, forklifts, trailers, or other such general purpose
vehicles found at the industrial site that are not industrial machinery, and that are not
leaking contaminants or are not otherwise a source of industrial pollutants) also can be
exposed to precipitation or runoff.  Such activities alone would not prevent a facility
from certifying to no exposure.  Similarly, trucks or other vehicles awaiting maintenance
at vehicle maintenance facilities that are not leaking contaminants or are not otherwise
a source of industrial pollutants, would not be considered exposed.

EPA recognizes that there are circumstances where permanent no exposure of
industrial activities or materials is not possible and, therefore, under such conditions,
materials and activities could be sheltered with temporary covers (e.g., tarps) between
periods of permanent enclosure.  The No Exposure provision does not specify every
such situation, but NPDES permitting authorities can address this issue on a case-by-
case basis. 

The Phase II regulation also addresses particulate matter emissions from roof
stacks/vents.  If regulated by, and in compliance with, other environmental protection
programs (i.e., air quality control programs) and not causing storm water contamination, 
they are considered not exposed.  Particulate matter or visible deposits of residuals
from roof stacks and/or vents not otherwise regulated (i.e., under an air quality control
program) and evident in storm water outflow are considered “exposed.”  Likewise, 
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visible “track out” (i.e., pollutants carried on the tires of vehicles) or windblown raw
materials are considered “exposed.”  Leaking pipes containing contaminants exposed
to storm water are deemed “exposed,” as are past sources of storm water
contamination that remain onsite.  General refuse and trash, not of an industrial nature,
is not considered exposed as long as the container is completely covered and nothing
can drain out holes in the bottom, or is lost in loading onto a garbage truck.  Industrial
refuse and trash that is left uncovered, however, is considered “exposed.”

6.2.3 What Do I Need To Know About Certifying to a Condition of No Exposure?

In order to obtain the Conditional No Exposure exclusion, you will have to submit
written certification that your facility meets the definition of “no exposure,” even if you
are a category (xi) facility operator. The Phase II Rule included as an appendix to the
preamble a four-page No Exposure Certification form to be used for this purpose in
areas where EPA is the NPDES permitting authority.  EPA's certification form uses a
series of yes/no questions which you must answer regarding the your industrial activity. 
You may certify to no exposure if you can answer "no" to all of the questions.

Important note: EPA's No Exposure Certification form applies only in areas
where EPA is the NPDES permitting authority.  Where a State is the NPDES
permitting authority, the State will issue its own form.  Since most aspects of
EPA's form are also regulatory requirements as to what must be included
within a written certification of no exposure, you may expect the State forms to
be very similar to EPA's.

The Certification form serves two purposes: 1) as an aid to help you in determining
whether you have a condition of No Exposure at your facility or site, and 2) as the
necessary written certification of No Exposure, provided you are able to answer all the
questions in the negative.  

® If, after you have completed the form, you find that you answered "yes" to one or
more of the questions about possible exposure, you must make the appropriate
changes at the facility if you still wish to apply for the conditional exclusion. 
These changes must remove the particular material, process, or activity at the
facility or site from exposure to storm water.  

® If, after completing the form, you find that you were able to check "no" to every
question, you qualify for the no exposure exclusion and must sign and submit the
form to your NPDES permitting authority. 

Certification Facts:
• The certification must be completed and submitted to your permitting authority once

every 5 years, and can only be done so if the condition of no exposure continues to
exist at the facility.  

• The Certification must be provided for each facility qualifying for the no exposure
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exclusion.
• The form is non-transferable.  If a new operator takes over your facility, they must

complete, sign, and submit a new form to claim the no exposure exclusion when
they assume control over the operations of the facility. 

6.2.4 Are There Any Concerns Related to Water Quality Standards?

Yes.  An operator certifying that its facility qualifies for the conditional no exposure
exclusion may, nonetheless, be required by the permitting authority to obtain permit
authorization.  Such a requirement would follow the permitting authority’s determination
that the facility's discharge is likely to have an adverse impact on water quality.

Many efforts to achieve no exposure can employ simple good housekeeping and
contaminant cleanup activities such as moving materials and activities indoors into
existing buildings or structures.  In limited cases, however, industrial operators may
make major changes at a site to achieve no exposure.  These efforts may include
constructing a new building or cover to eliminate exposure or constructing structures to
prevent run-on and storm water contact with industrial materials and activities.  Major
changes undertaken to achieve no exposure, however, can increase the impervious
area of the site, such as when a building is placed in a formerly vegetated area. 
Increased impervious area can lead to an increase in the volume and velocity of storm
water runoff, which, in turn, can result in a higher concentration of pollutants in the
discharge, since fewer pollutants are naturally filtered out.

The concern of increased impervious area is addressed in one of the last questions
on the Certification form, which asks, “Have you paved or roofed over a formerly
exposed, pervious area in order to qualify for the no exposure exclusion?  If yes, please
indicate approximately how much area was paved or roofed over.”  This question is
intended to aid the NPDES permitting authority in assessing the likelihood of such
actions interfering with water quality standards.  Where this is a concern, the facility
operator and its NPDES permitting authority should take appropriate actions to ensure
that water quality standards can be achieved.

6.2.5 Industrial Program Compliance Process: What Do I Need To Do To Obtain
the No Exposure Exclusion and Comply with Applicable Requirements?

Sections 6.1 through 6.2.4. of this guidance have provided information necessary to
understand the conditional no exposure exclusion.  Now that you are familiar with the
no exposure exclusion, this section walks you through the process, from beginning to
end, that an operator of industrial activity will need to take to comply with the Phase II
regulation.  This step-by-step "walk-through" assumes the issuance of a no exposure
certification form that is similar to EPA's form.  Remember, a State's certification form
may have different requirements and deadlines than what is noted here.  Repeat the
steps for each individual facility or site.
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Step 1: Determine if your industrial activity meets the definition of a "discharge
associated with industrial activity."  If so, proceed to Step 2.  If not, stop here.
(See section 6.1) 

• If you are a regulated industrial operator, you need to either apply for a
storm water permit, or submit a no exposure certification, in order to be in
compliance with the NPDES storm water regulations.  Any storm water
permit you may currently hold becomes null and void once a completed
conditional no exposure certification form is submitted

Step 2: Obtain the no exposure certification form from your NPDES permitting
authority.  Determine if your regulated industrial activity meets the definition of
" no exposure" and qualifies for the exclusion from permitting.  If it does,
proceed to Step 3.  If not, stop here and obtain industrial storm water permit
coverage (probably through the multi-sector general permit or similar permit).

• The conditional no exposure exclusion option is currently available only for
facilities in areas where EPA is the NPDES permitting authority.  In all
other areas, where the State is the NPDES permitting authority, the facility
operators will need to wait until the State makes the option available.

Step 3: Submit the certification form to your NPDES permitting authority -- a new form
must be submitted once every 5 years.

• Be aware that even when you certify to no exposure, your NPDES
permitting authority still retains the authority to require you to apply for an
individual or general permit if it has determined that your discharge is
contributing to the violation of, or interfering with the attainment or
maintenance of, water quality standards, including designated uses.

Step 4: Submit a copy, upon request, of the certification form to the municipality in
which the facility is located.

Step 5: Allow your NPDES permitting authority or, if discharging into a municipal
separate storm sewer system, the operator of the system, to (1) inspect the
facility and (2) make such inspection reports publicly available upon request.

Step 6: Maintain a condition of no exposure. 

• The no exposure exclusion is conditional and not an outright exemption. 
Therefore, if there is a change in circumstances that causes exposure of
industrial activities or materials to storm water, the you are required to
comply immediately with all the requirements of the NPDES Storm Water
Program, including applying for and obtaining a storm water discharge
permit.
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• Failure to maintain the condition of no exposure or obtain coverage under
an NPDES permit can lead to the unauthorized discharge of pollutants to
waters of the United States, resulting in penalties under the CWA. 

6.3 ISTEA MORATORIUM: How Has this Regulation Affected the Municipally-
Operated Industrial Activity Subject to the Intermodal Surface
Transportation Enforcement Act (ISTEA) Moratorium? 

Provisions within ISTEA temporarily delayed the deadline for Phase I industrial
activities operated by municipalities with populations of less than 100,000 people to
obtain an NPDES storm water discharge permit.   Congress delayed the permitting
deadline to allow small municipalities additional time to comply with NPDES
requirements.  This moratorium on permitting did not apply to power plants, airports,
and uncontrolled sanitary landfills operated by small municipalities. 

The Phase II Rule slightly extended this temporary exemption from permitting and
set a deadline of no later than March 10, 2003 for all ISTEA-exempted municipally-
operated industrial activities to obtain NPDES permit coverage.  Of course, like any
other regulated industrial activity, these municipally-operated industrial activities are
eligible to qualify for the no exposure exclusion from permitting if a condition of no
exposure exists.  Municipal-operators must follow the same procedures outlined in
Section 6.2.4 in order to obtain an exclusion from permitting. 

Many of the small municipalities that will now have to obtain permit coverage for
their industrial activity will also have to obtain permit coverage for their small MS4 (see
section 4.0) and small construction activity (see section 5.0).  The Phase II regulation
deadlines for industrial, small MS4, and small construction permit coverage are all the
same – no later than March 10, 2003 – to allow the NPDES permitting authority to issue
one individual permit that covers all three components if it chooses to do so. 
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7.0 THE COMPLIANCE ASSURANCE PROCESS

7.1 How Will EPA Determine Compliance?

EPA employs several approaches to monitor compliance with its environmental
regulations, including both EPA-initiated and facility-initiated methods.

1. Inspections – EPA may conduct periodic inspections at facilities subject to this
regulation.  Inspections may be initiated by disclosures to EPA, randomly
selecting facilities, or a variety of targeting methods.  Inspections may be used,
for instance, to monitor recordkeeping requirements, visit sites where storm
water controls should be in place, and/or verify that facilities have permits.

2. Permits, Records, and Reports – Permits are not required for small
construction sites and regulated small MS4s for up to three years and 90 days
from the effective date of the final rule.  After general permits are issued, the
NPDES permitting authorities intend to use the data in storm water permit
applications, construction waiver certifications, storm water pollution prevention
plans (SWPPPs), no exposure certifications, records, and reports (as required by
the Phase II regulation) to set appropriate permit conditions and track discharges
covered by a storm water permit.  Compliance and enforcement authorities will
use the information to assess the regulated entity’s level of compliance. 

3. Review of No Exposure Certifications – Operators of industrial facilities that
are eligible for a no exposure exclusion from the NPDES permitting requirements
may prepare, and submit for review, a no exposure certification.  NPDES
authorities will use the information contained in the certification in determining
compliance with the no exposure provisions.  This information will particularly
assist in determining compliance with the no exposure certification in conjunction
with complaints from the public.

4. Self-audit and Self Disclosure – Facilities have the primary responsibility for
ensuring that they are in continuous compliance.  EPA encourages the facility to
take advantage of EPA’s Audit Policy, Small Business Policy, or Small
Community Policy (these will be discussed in more detail in section 7.2).  

In addition to this document, to aid in determining whether it is in compliance, the
facility might use a document currently being developed by EPA entitled
“Protocol for Conducting Environmental Compliance Audits under the Storm 

After reading section 7, you should understand how EPA will determine
compliance, what happens if you or the EPA discovers noncompliance,
and where to go for compliance assistance information.
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Water Program.”  This protocol, which is a part of a set containing other statute-
specific audit protocols, is a tool to assist and encourage businesses and
organizations to perform environmental audits and disclose violations in
accordance with EPA’s Audit Policy.  The protocol provides guidance on key
requirements, defines regulatory terms, gives an overview of the federal laws
affecting a particular environmental management area, and includes a checklist
for review of the facility.  EPA anticipates making the document available for
public use in summer 2000.  To see a sample of protocols that have been
completed under other statutes (RCRA, EPCRA, CERCLA), visit the Internet
site: http://es.epa.gov/oeca/ccsmd/profile.html.

7.2 If  I Discover a Violation, How Can I Work With The Agency to Correct It?

EPA promotes environmental compliance by providing incentives.  By participating
in compliance assistance programs or voluntarily disclosing violations and promptly
correcting violations, businesses may get penalty waivers or reductions. EPA has three
policies that potentially apply to entities regulated by the Storm Water Phase II Rule. 
These policies do not apply if an enforcement action has already been initiated.

Audit Policy.  The first of these policies is “Incentives for Self-Policing: Discovery,
Disclosure, Correction and Prevention of Violations” (60 FR 66706), known as the
“Audit Policy”.  EPA initiated this policy to provide entities of all sizes with incentives to
voluntarily discover and promptly disclose and correct violations of environmental
regulations.  For a more detailed description of the Audit Policy, visit the Internet site at: 
www.epa.gov/oeca/polguid/polyguid1.html.

Small Business Policy.  EPA’s “Policy on Compliance Incentives for Small
Business” was developed to help small businesses with 100 or fewer employees
achieve environmental compliance by creating benefits for businesses that make a
good faith effort to comply with environmental regulations before a government agency
discovers a violation or otherwise takes an enforcement action.  The Policy currently
provides incentives, such as penalty waivers or penalty reduction, for businesses that
participate in on-site compliance assistance programs or conduct environmental audits
to discover, disclose, and correct violations.  The Policy is presently being modified to
broaden when and how a small business can take advantage of the Policy.  Revisions
are expected in spring of 2000.  Please see www.epa.gov/oeca/polguid or contact
Ginger Gotliffe (202-564-7072) for more information. 

Small Community Policy.  The “Policy on Flexible State Enforcement Responses
to Small Community Violations” (November, 1995) promotes alternative strategies for
communities to achieve environmental and economic goals.  States are encouraged to
use multimedia compliance assistance and prioritize compliance issues to address
specific needs of their small communities.  As long as states work within the parameters
of the Policy, EPA will generally defer to their decision to waive part or all of the penalty
for a small community’s environmental violations.  This approach allows small 
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communities to apply their limited resources to fixing their environmental problems,
rather than to paying penalties. The policy applies to communities generally comprised
of fewer than 2,500 residents.  In the context of the Storm Water Phase II Rule, small
MS4s that are not eligible for waivers from their regulatory requirements would be most
likely to take advantage of this policy.  For a more detailed description of the Small
Communities Policy, visit the Internet sites: www.epa.gov/oeca/scpolcy.html or
www.epa.gov/oeca/ccsmd/mun.html.

7.3 Where Can I Go for Compliance Assistance on the Storm Water Phase II
Rule?

The permitting authority is the leading source for information on the Storm Water
Phase II Rule.  EPA is also developing a "tool box" to assist States, Tribes,
municipalities, and other parties involved in the Phase II program.  This tool box will
facilitate implementation of the storm water program in an effective and cost-efficient
manner.  The tool box is available on EPA’s web page at
http://www.epa.gov’owm/sw/phase2 and consists of the following eight major
components:

- Fact Sheets
- Guidance Documents
- Menu of BMPs
- Training and Outreach Efforts
- Information Clearinghouse
- Technical Research
- Support for Demonstration Projects
- Compliance Monitoring/Assistance Tools

In addition, EPA provides widely available compliance assistance through the
establishment of national compliance assistance centers, in partnership with industry,
academic institutions, and other federal and state agencies.  Centers have been
established that provide services for several industries that contain many small
businesses.  Compliance assistance centers offer a range of communications services,
including Web sites, e-mail groups, fax-back systems, and telephone assistance lines. 
Each Center is targeted to a specific sector and explains relevant federal environmental
regulations.  For instance, local governments can use the services of the Local
Government Environmental Assistance Network (LGEAN).  LGEAN is a “first-stop shop”
providing environmental management, planning, and regulatory information for local
government elected and appointed officials, managers, and staff.  It provides 24-hour
access to regulatory and pollution prevention information, message boards, regulatory
updates, grants and information, and more.  It is a good source for compliance
assistance information on the Storm Water Phase II Rule. 

For more information on EPA’s compliance assistance centers, please contact
Tracy Back (202-564-7076). You can access all the centers through
www.epa.gov/oeca/mcfac.html or individually at:
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EPA’s Compliance Assistance Centers
Center Phone Web Address

Local Government Environmental Assistance
Network (LGEAN)

1-877-TO-LGEAN www.lgean.org

National Metal Finishing Resource Center 1-800-AT-NMFRC www.nmfrc.org

Printers’ National Environmental Assistance
Center

1-888-USPNEAC www.pneac.org

CCAR-Greenlink (the Automotive
Compliance Information Assistance Center)

1-888-GRN-LINK www.ccar-greenlink.org

National Agriculture Compliance Assistance
Center

1-888-663-2155 www.epa.gov/oeca/ag

Printed Wiring Board Resource Center 1-734-995-4911 www.pwbrc.org

ChemAlliance 1-800-672-6048 www.chemalliance.org

Transportation Environmental Resource
Center

1-888-459-0656 www.transource.org

Paints and Coatings Resource Center 1-800-286-6372 www.paintcenter.org
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7.4 If the Agency Discovers a Violation, What Might Be Its Response?

To maximize compliance, EPA implements a balanced program of compliance
assistance, compliance incentives, and traditional law enforcement.  EPA knows that
small businesses which must comply with complicated new statutes or rules often want
to do the right thing, but may lack the requisite knowledge, resources, or skills. 
Compliance assistance information and technical advice helps small businesses to
understand and meet their environmental obligations.  Compliance incentives, such as
our Small Business Policy, encourage persons to voluntarily discover, disclose, and
correct violations before they are identified by the government.  EPA’s strong law
enforcement program protects all of us by targeting persons who neither comply nor
cooperate to address their problems. 

EPA uses a variety of methods to determine whether regulated
entities are complying, including inspecting facilities, reviewing
records and reports, and responding to citizen complaints.  If we
learn an entity is violating the law, EPA (or a State, if the program is
delegated) may file an enforcement action seeking penalties of up to

$27,500, per violation, per day.  While the statutory maximum penalty is currently
$27,500, it may be increased periodically based on inflation in accordance with the
Debt Collection Improvement Act of 1996.  The proposed penalty in a given case will
depend on many factors, including the number, length, and severity of the violations,
the economic benefit obtained by the violator, and its ability to pay.  EPA has polices in
place to ensure penalties are calculated fairly.  These policies are available to the
public.  In addition, any company charged with a violation has the right to contest EPA’s
allegations and proposed penalty before an impartial judge or jury.

EPA recognizes that we can achieve the greatest possible protection by
encouraging businesses and organizations to work with us to discover, disclose, and
correct violations.  That is why we have issued Audit, Small Business, and Small
Community policies to eliminate or reduce penalties for small and large entities which
cooperate with EPA to address compliance problems.  To help the regulated
community in understanding their requirements for compliance with the rule, EPA 
provides compliance assistance through its regional offices, Office of Enforcement and
Compliance Assurance at Headquarters, and national compliance assistance centers
partners.
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ABBREVIATIONS:

BAT Best Available Technology Economically Achievable (applies to
non-conventional and toxic pollutants)

BCT Best Conventional Pollutant Control Technology (applies to conventional
pollutants)

BMP Best Management Practice
BPJ Best Professional Judgment
BPT Best Practicable Control Technology Currently Available (generally applies to

conventional pollutants and some metals)
CFR Code of Federal Regulations
CGP Construction General Permit
COD Chemical Oxygen Demand
CSO Combined Sewer Overflow
CWA Clean Water Act (formerly referred to as the Federal Water Pollution Control

Act or Federal Water Pollution Control Act Amendments of 1972)
CZARA Coastal Zone Act Reauthorization Amendments 
D.O. Dissolved Oxygen
DMR Discharge Monitoring Report
ELG Effluent Limitations Guidelines
EPA Environmental Protection Agency
FR Federal Register
MEP Maximum Extent Practicable
MS4 Municipal Separate Storm Sewer System
MSGP Multi Sector General Permit
NOI Notice of Intent
NOT Notice of Termination
NOV Notice of Violation
NPDES National Pollutant Discharge Elimination System
NPS Non-point Source
O&M Operation and Maintenance
OW Office of Water
OWM Office of Wastewater Management
PA Permitting Authority
POTW Publicly Owned Treatment Works
SIC Standard Industrial Classification
SWPPP Storm Water Pollution Prevention Plan
TMDL Total Maximum Daily Load
TSS Total Suspended Solids
UA Urbanized Area
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DEFINITIONS:

Best Available Treatment(BAT)/Best Control Technology (BCT): A level of
technology based on the very best (state of the art) control and treatment measures
that have been developed or are capable of being developed and that are economically
achievable within the appropriate industrial category.

Best Management Practices (BMPs): Activities or structural improvements that help
reduce the quantity and improve the quality of storm water runoff. BMPs include
treatment requirements, operating procedures, and practices to control site runoff,
spillage or leaks, sludge or waste disposal, or drainage from raw material storage.

Category (xi) facilities: Specific facilities classified as light industry with equipment or
materials exposed to storm water.  

Clean Water Act (Water Quality Act): (formerly the Federal Water Pollution Control
Act or Federal Water Pollution Control Act Amendments of 1972). Public law 92-500;
33 U.S.C. 1251 et seq.; legislation which provides statutory authority for the NPDES
program.  Also know as the Federal Water Pollution Control Act.

Conveyance: The process of water moving from one place to another.

Discharge: The volume of water (and suspended sediment if surface water) that
passes a given location within a given period of time.

Erosion: When land is diminished or worn away due to wind, water, or glacial ice. Often
the eroded debris (silt or sediment) becomes a pollutant via storm water runoff. Erosion
occurs naturally but can be intensified by land clearing activities such as farming,
development, road-building, and timber harvesting.

Excavation: The process of removing earth, stone, or other materials from land.

General Permit: A permit issued under the NPDES program to cover a certain class or
category of storm water discharges. These permits reduce the administrative burden of
permitting storm water discharges.

Grading: The cutting and/or filling of the land surface to a desired slope or elevation.

Illicit Connection: Any discharge to a municipal separate storm sewer that is not
composed entirely of storm water and is not authorized by an NPDES permit, with some
exceptions (e.g., discharges due to fire fighting activities).

Industrial Activity: Any activity which is directly related to manufacturing, processing or
raw materials storage areas at an industrial plant.

Large Municipal Separate Storm Sewer System (MS4): An MS4 located in an
incorporated place or county with a population of 250,000 or more, as determined by
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the latest U.S. Census

Light Manufacturing Facilities: Described under Category (xi) of the definition of
"storm water discharges associated with industrial activity." [40 CFR 122.26(b)(14)(xi)]
Under the Phase I NPDES Storm Water Program, these facilities were eligible for
exemption from storm water permitting requirements if certain areas and activities were
not exposed to storm water.  As a result of the Phase II Final Rule, these facilities must
now certify to a condition of no exposure.

Maximum Extent Practicable (MEP): A standard for water quality that applies to all
MS4 operators regulated under the NPDES Storm Water Program.  Since no precise
definition of MEP exists, it allows for maximum flexibility on the part of MS4 operators
as they develop and implement their programs.

Medium Municipal Separate Storm Sewer System (MS4): MS4 located in an
incorporated place or county with a population of 100,000 or more but less than
250,000, as determined by the latest U.S. Census.

Municipal Separate Storm Sewer System (MS4): A publically-owned conveyance or
system of conveyances that discharges to waters of the U.S. and is designed or used
for collecting or conveying storm water, is not a combined sewer, and is not part of a
publicly-owned treatment works (POTW).

Multi-Sector General Permit (MSGP): An NPDES permit that regulates storm water
discharges from eleven categories of industrial activities.  

No exposure: All industrial materials or activities are protected by a storm resistant
shelter to prevent exposure to rain, snow, snowmelt, and/or runoff.  Industrial materials
or activities include, but are not limited to, material handling equipment or activities,
industrial machinery, raw materials, intermediate products, by-products, final products,
or waste products.  Material handling activities include the storage, loading and
unloading, transportation, or conveyance of any raw material, intermediate product, final
product or waste product.

Non-authorized States: any State that does not have the authority to regulate the
NPDES Storm Water Program. 

Non-point Source (NPS) Pollutants: Pollutants from many diffuse sources. NPS
pollution is caused by rainfall or snowmelt moving over and through the ground. As the
runoff moves, it picks up and carries away natural and human-made pollutants, finally
depositing them into lakes, rivers, wetlands, coastal waters, and even our underground
sources of drinking water.

Notice of Intent (NOI): An application to notify the permitting authority of a facility's
intention to be covered by a general permit; exempts a facility from having to submit an
individual or group application.
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NPDES: "National Pollutant Discharge Elimination System" the name of the surface
water quality program authorized by Congress as part of the 1987 Clean Water Act.
This is EPA's program to control the discharge of pollutants to waters of the United
States (see 40 CFR 122.2).

O&M Expenditures: The operating and maintenance costs associated with the
continual workings of a project.

Outfall: The point where wastewater or drainage discharges from a sewer pipe, ditch,
or other conveyance to a receiving body of water.

Permitting Authority (PA): The NPDES-authorized state agency or EPA regional office
that administers the NPDES Storm Water Program.  PAs issue permits, provide
compliance assistance, and inspect and enforce the program.

Physically interconnected MS4: This means that one MS4 is connected to a second
MS4 in such a way that it allows for direct discharges into the second system.

Point Source Pollutant: Pollutants from a single, identifiable source such as a factory
or refinery.

Pollutant Loading: The total quantity of pollutants in storm water runoff.

Qualifying local program: A local, State or Tribal municipal storm water management
program that imposes, at a minimum, the relevant requirements of one or more of the
minimum control measures includes in 122.34(b).

Regulated MS4: Any MS4 covered by the NPDES Storm Water Program (regulated
small, medium, or large MS4s).

Retrofit: The modification of storm water management systems through the
construction and/or enhancement of wet ponds, wetland plantings, or other BMPs
designed to improve water quality

Runoff: Drainage or flood discharge that leaves an area as surface flow or as pipeline
flow. Has reached a channel or pipeline by either surface or sub-surface routes.

Sanitary Sewer: A system of underground pipes that carries sanitary waste or process
wastewater to a treatment plant.

Sediment: Soil, sand, and minerals washed from land into water, usually after rain.
Sediment can destroy fish-nesting areas, clog animal habitats, and cloud waters so that
sunlight does not reach aquatic plants.

Sheet flow: The portion of precipitation that moves initially as overland flow in very
shallow depths before eventually reaching a stream channel.
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Site Plan: A graphical representation of a layout of buildings and facilities on a parcel of
land.

Site Runoff: Any drainage or flood discharge that is released from a specified area.

Small Municipal Separate Storm Sewer System (MS4):  Any MS4 that is not
regulated under Phase I of the NPDES Storm Water Program and Federally-owned
MS4s.

Stakeholder: An entity that holds a special interest in an issue or program -- such as
the storm water program -- since it is or may be affected by it.

Standard Industrial Classification (SIC) Code: A four digit number which is used to
identify various types of industries.

Storm Drain: A slotted opening leading to an underground pipe or an open ditch for
carrying surface runoff.

Storm Water: Precipitation that accumulates in natural and/or constructed storage and
storm water systems during and immediately following a storm event.  

Storm Water Management: Functions associated with planning, designing,
constructing, maintaining, financing, and regulating the facilities (both constructed and
natural) that collect, store, control, and/or convey storm water.

Storm Water Pollution Prevention Plan (SWPPP): A plan to describe a process
whereby a facility thoroughly evaluates potential pollutant sources at a site and selects
and implements appropriate measures designed to prevent or control the discharge of
pollutants in storm water runoff.

Surface Water: Water that remains on the surface of the ground, including rivers,
lakes, reservoirs, streams, wetlands, impoundments, seas, estuaries, etc.

Total Maximum Daily Load (TMDL):  The maximum amount of pollutants which can
released into a water body without adversely affecting the water quality. 

Tool Box: A term to describe the activities and materials that EPA plans to
perform/produce to facilitate implementation of the storm water program in an effective
and cost-efficient manner.  The eight components include: 1)fact sheets; 2) guidance
documents; 3) menu of BMPs; 4) compliance assistance; 5) information clearing house;
6) training and outreach efforts; 7) technical research; and 8) support for demonstration
projects.

Urbanized Area (UA): A Bureau of the Census determination of a central place (or
places) and the adjacent densely settled surrounding territory that together have a
minimum residential population of 50,000 people and a minimum average density of
1,000 people/square mile.  This is a simplified definition of a UA, the full definition is
very complex.
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Urban Runoff: Storm water from urban areas, which tends to contain heavy
concentrations of pollutants from urban activities.

Watershed: That geographical area which drains to a specified point on a water
course, usually a confluence of streams or rivers (also known as drainage area,
catchment, or river basin).

Wet Weather Flows: Water entering storm drains during rainstorms/wet weather
events.
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EPA Regional Offices

Region 1 (CT, MA, ME, NH, RI, VT) Region 6 (AR, LA, NM, OK, TX)
Environmental Protection Agency Environmental Protection Agency
1 Congress St. Suite 1100 Fountain Place 12th Floor, Suite
Boston, MA 02114-2023 1200
http://www.epa.gov/region01/ 1445 Ross Avenue
Phone: (617) 918-1111 Dallas, TX 75202-2733
Fax: (617) 565-3660 http://www.epa.gov/region06/ 
Toll free within Region 1: (888) Phone: (214) 665-2200
372-7341 Fax: (214) 665-7113

Toll free within Region 6: (800)
Region 2 (NJ, NY, PR, VI) 887-6063
Environmental Protection Agency
290 Broadway Region 7 (IA, KS, MO, NE)
New York, NY 10007-1866 Environmental Protection Agency
http://www.epa.gov/region02/ 901 North 5th Street
Phone: (212) 637-3000 Kansas City, KS 66101
Fax: (212) 637-3526 http://www.epa.gov/region07/ 

Phone: (913) 551-7003
Region 3 (DC, DE, MD, PA, VA, WV) Toll free: (800) 223-0425
Environmental Protection Agency
1650 Arch Street Region 8 (CO, MT, ND, SD, UT, WY)
Philadelphia, PA 19103-2029 Environmental Protection Agency
http://www.epa.gov/region03/ 999 18th Street Suite 500
Phone: (215) 814-5000 Denver, CO 80202-2466
Fax: (215) 814-5103 http://www.epa.gov/region08/ 
Toll free: (800) 438-2474 Phone: (303) 312-6312
Email: r3public@epa.gov Fax: (303) 312-6339

Toll free: (800) 227-8917
Region 4 (AL, FL, GA, KY, MS, NC, Email: r8eisc@epa.gov
SC, TN)
Environmental Protection Agency Region 9 (AZ, CA, HI, NV)
Atlanta Federal Center Environmental Protection Agency
61 Forsyth Street, SW 75 Hawthorne Street
Atlanta, GA 30303-3104 San Francisco, CA 94105
http://www.epa.gov/region04/ http://www.epa.gov/region09/ 
Phone: (404) 562-9900 Phone: (415) 744-1305
Fax: (404) 562-8174 Fax: (415) 744-2499
Toll free: (800) 241-1754 Email: r9.info@epa.gov

Region 5 (IL, IN, MI, MN, OH, WI) Region 10 (AK, ID, OR, WA)
Environmental Protection Agency Environmental Protection Agency
77 West Jackson Boulevard 1200 Sixth Avenue
Chicago, IL 60604-3507 Seattle, WA 98101
http://www.epa.gov/region5/ http://www.epa.gov/region10/ 
Phone: (312) 353-2000 Phone: (206) 553-1200
Fax: (312) 353-4135 Fax: (206) 553-0149
Toll free within Region 5: (800) Toll free: (800) 424-4372
621-8431
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LOS ANGELES COUNTY URBAN RUNOFF AND STORM WATER NPDES PERMIT

STANDARD URBAN STORM WATER MITIGATION PLAN

BACKGROUND
The municipal storm water National Pollutant Discharge Elimination System (NPDES)
permit (Los Angeles County Permit) issued to Los Angeles County and 85 cities
(Permittees) by the Los Angeles Regional Water Quality Control Board (Regional
Board) on July 15, 1996, requires the development and implementation of a program
addressing storm water pollution issues in development planning for private projects. 
The same requirements are applicable to the City of Long Beach under its separate
municipal storm water permit (City of Long Beach MS4 Permit), which was issued on
June 30, 1999.

The requirement to implement a program for development planning is based on, federal
and state statutes including: Section 402 (p) of the Clean Water Act, Section 6217 of
the Coastal Zone Act Reauthorization Amendments of 1990 (“CZARA”), and the
California Water Code. The Clean Water Act amendments of 1987 established a
framework for regulating storm water discharges from municipal, industrial, and
construction activities under the NPDES program. The primary objectives of the
municipal storm water program requirements are to:

1. Effectively prohibit non-storm water discharges, and
2. Reduce the discharge of pollutants from storm water conveyance systems

to the Maximum Extent Practicable (MEP statutory standard).

The Standard Urban Storm Water Mitigation Plan (SUSMP) was developed as part of
the municipal storm water program to address storm water pollution from new
Development and Redevelopment by the private sector.  This SUSMP contains a list of
the minimum required Best Management Practices (BMPs) that must be used for a
designated project.  Additional BMPs may be required by ordinance or code adopted by
the Permittee and applied generally or on a case by case basis. The Permittees are
required to adopt the requirements set herein in their own SUSMP.  Developers must
incorporate appropriate SUSMP requirements into their project plans.  Each Permittee
will approve the project plan as part of the development plan approval process and
prior to issuing building and grading permits for the projects covered by the SUSMP
requirements.
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All projects that fall into one of seven categories are identified in the Los Angeles
County MS4 Permit as requiring SUSMPs.  These categories are:

• Single-Family Hillside Residences
• 100,000 Square Foot Commercial Developments
• Automotive Repair Shops
• Retail Gasoline Outlets
• Restaurants
• Home Subdivisions with 10 to 99 housing units
• Home Subdivisions with 100 or more housing units

The Regional Board Executive Officer has designated two additional categories subject
to SUSMP requirements for the Los Angeles County MS4 Permit. These categories are:

• Location within or directly adjacent to or discharging directly to an environmentally sensitive
area, and

• Parking lots 5,000 square feet or more or with 25 or more parking spaces and potentially
exposed to storm water runoff

The City of Long Beach permit requires SUSMP for the following categories only: (i) 10-
99 home subdivisions; (ii) 100 or more subdivisions; (iii) 100,000 or more square foot
commercial developments; and (iv) Projects located adjacent to or discharging to
environmentally sensitive areas. For the remaining five categories, equivalent
requirements have been included directly in or are expected to be developed shortly
under the City of Long Beach Storm Water Management Plan.

Permittees shall amend codes and promulgate ordinances not later than September 8,
2000, to give legal effect to the SUSMP requirements. The SUSMP requirements for
projects identified herein shall take effect not later than October 8, 2000.

DEFINITIONS
 “100,000 Square Foot Commercial Development” means any commercial development
that creates at least 100,000 square feet of impermeable area, including parking
areas.“Automotive Repair Shop” means a facility that is categorized in any one of the
following Standard Industrial Classification (SIC) codes: 5013, 5014, 5541, 7532-7534,
or 7536-7539. 

“Best Management Practice (BMP)” means any program, technology, process, siting
criteria, operational methods or measures, or engineered systems, which when
implemented prevent, control, remove, or reduce pollution.

“Commercial Development” means any development on private land that is not heavy
industrial or residential. The category includes, but is not limited to: hospitals,
laboratories and other medical facilities, educational institutions, recreational facilities,
plant nurseries, multi-apartment buildings, car wash facilities, mini-malls and other
business complexes, shopping malls, hotels, office buildings, public warehouses and
other light industrial complexes.
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“Directly Connected Impervious Area (DCIA)” means the area covered by a building,
impermeable pavement, and/ or other impervious surfaces, which drains directly into
the storm drain without first flowing across permeable land area (e.g. lawns).

“Discretionary Project” means a project which requires the exercise of judgement or
deliberation when the public agency or public body decides to approve or disapprove a
particular activity, as distinguished from situations where the public agency or body
merely has to determine whether there has been conformity with applicable statutes,
ordinances, or regulations.

“Environmentally Sensitive Area” means an area designated as an Area of Special
Biological Significance by the State Water Resources Control Board (Water Quality
Control Plan, Los Angeles Region: Basin Plan for the Coastal Watersheds of Los
Angeles and Ventura Counties (1994) and amendments) or an area designated as an
Area of Ecological Significance by the County of Los Angeles (Los Angeles County
Significant Areas Study, Los Angeles County Department of Regional Planning (1976)
and amendments) or an area designated as a significant natural area by the California
Resources Agency. Refer to Table 3 for a listing.

“Greater than (>) 9 unit home subdivision” means any subdivision being developed for
10 or more 10 single-family or multi-family dwelling units.

“Hillside” means property located in an area with known erosive soil conditions, where
the development contemplates grading on any natural slope that is twenty-five percent
or greater.

“Infiltration” means the downward entry of water into the surface of the soil.

“New Development” means land disturbing activities; structural development, including
construction or installation of a building or structure, creation of impervious surfaces;
and land subdivision.

“Parking Lot” means land area or facility for the temporary parking or storage of motor
vehicles used personally, for business or for commerce with a lot size of 5,000 square
feet or more, or with 25 or more parking spaces.

“Redevelopment” means, on an already developed site, the creation or addition of at
least 5,000 square feet of impervious surfaces or the creation or addition of fifty percent
or more of impervious surfaces or the making of improvements to fifty percent or more
of the existing structure. Redevelopment includes, but is not limited to: the expansion of
a building footprint or addition or replacement of a structure; structural development
including an increase in gross floor area and/ or exterior construction or remodeling;
replacement of impervious surface that is not part of a routine maintenance activity;
and land disturbing activities related with structural or impervious surfaces.
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“Restaurant” means a stand-alone facility that sells prepared foods and drinks for
consumption, including stationary lunch counters and refreshment stands selling
prepared foods and drinks for immediate consumption.  (SIC code 5812).

“Retail Gasoline Outlet” means any facility engaged in selling gasoline and lubricating
oils.

“Source Control BMP” means any schedules of activities, prohibitions of practices,
maintenance procedures, managerial practices or operational practices that aim to
prevent storm water pollution by reducing the potential for contamination at the source
of pollution.

“Storm Event” means a rainfall event that produces more than 0.1 inch of precipitation
and that, which is separated from the previous storm event by at least 72 hours of dry
weather.

“Structural BMP” means any structural facility designed and constructed to mitigate the
adverse impacts of storm water and urban runoff pollution (e.g. canopy, structural
enclosure). The category may include both Treatment Control BMPs and Source
Control BMPs.

“Treatment” means the application of engineered systems that use physical, chemical,
or biological processes to remove pollutants. Such processes include, but are not
limited to, filtration, gravity settling, media adsorption, biodegradation, biological
uptake, chemical oxidation and UV radiation.

“Treatment Control BMP” means any engineered system designed to remove pollutants
by simple gravity settling of particulate pollutants, filtration, biological uptake, media
adsorption or any other physical, biological, or chemical process.

CONFLICTS WITH LOCAL PRACTICES
Where provisions of the SUSMP requirements conflict with established local codes,
(e.g., specific language of signage used on storm drain stenciling), the Permittee may
continue the local practice and modify the SUSMP to be consistent with the code,
except that to the extent that the standards in the SUSMP are more stringent than
those under local codes, such more stringent standards shall apply.

SUSMP PROVISIONS APPLICABLE TO ALL CATEGORIES
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REQUIREMENTS

1.     PEAK STORM WATER RUNOFF DISCHARGE RATES

Post-development peak storm water runoff discharge rates shall not exceed the
estimated pre-development rate for developments where the increased peak storm
water discharge rate will result in increased potential for downstream erosion. 

2.     CONSERVE NATURAL AREAS

If applicable, the following items are required and must be implemented in the site
layout during the subdivision design and approval process, consistent with applicable
General Plan and Local Area Plan policies:

• Concentrate or cluster Development on portions of a site while leaving the remaining land in
a natural undisturbed condition.

• Limit clearing and grading of native vegetation at a site to the minimum amount needed to
build lots, allow access, and provide fire protection.

• Maximize trees and other vegetation at each site by planting additional vegetation, clustering
tree areas, and promoting the use of native and/or drought tolerant plants.

• Promote natural vegetation by using parking lot islands and other landscaped areas.
• Preserve riparian areas and wetlands.

3.     MINIMIZE STORM WATER POLLUTANTS OF CONCERN

Storm water runoff from a site has the potential to contribute oil and grease, suspended
solids, metals, gasoline, pesticides, and pathogens to the storm water conveyance
system. The development must be designed so as to minimize, to the maximum extent
practicable, the introduction of pollutants of concern that may result in significant
impacts, generated from site runoff of directly connected impervious areas (DCIA), to
the storm water conveyance system as approved by the building official.  Pollutants of
concern, consist of any pollutants that exhibit one or more of the following
characteristics: current loadings or historic deposits of the pollutant are impacting the
beneficial uses of a receiving water, elevated levels of the pollutant are found in
sediments of a receiving water and/or have the potential to bioaccumulate in organisms
therein, or the detectable inputs of the pollutant are at a concentrations or loads
considered potentially toxic to humans and/or flora and fauna.

In meeting this specific requirement, “minimization of the pollutants of concern” will
require the incorporation of a BMP or combination of BMPs best suited to maximize the
reduction of pollutant loadings in that runoff to the Maximum Extent Practicable.  Those
BMPs best suited for that purpose are those listed in the California Storm Water Best
Management Practices Handbooks; Caltrans Storm Water Quality Handbook: Planning
and Design Staff Guide; Manual for Storm Water Management in Washington State;
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The Maryland Stormwater Design Manual; Florida Development Manual: A Guide to
Sound Land and Water Management; Denver Urban Storm Drainage Criteria Manual,
Volume 3 – Best Management Practices and Guidance Specifying Management
Measures for Sources of Nonpoint Pollution in Coastal Waters , USEPA Report No.
EPA-840-B-92-002, as “likely to have significant impact” beneficial to water quality for
targeted pollutants that are of concern at the site in question. However, it is possible
that a combination of BMPs not so designated, may in a particular circumstance, be
better suited to maximize the reduction of the pollutants.

Examples of BMPs that can be used for minimizing the introduction of pollutants of
concern generated from site runoff are identified in Table 2.  Any BMP not specifically
approved by the Regional Board in Resolution No. 99-03, “Approving Best
Management Practices for Municipal Storm Water and Urban Runoff Programs in Los
Angeles County”, for development planning may be used if they have been
recommended in one of the above references.

4.     PROTECT SLOPES AND CHANNELS

Project plans must include BMPs consistent with local codes and ordinances and the
SUSMP to decrease the potential of slopes and/or channels from eroding and
impacting storm water runoff:

• Convey runoff safely from the tops of slopes and stabilize disturbed slopes.
• Utilize natural drainage systems to the maximum extent practicable
• Control or reduce or eliminate flow to natural drainage systems to the

maximum extent practicable
• Stabilize permanent channel crossings.
• Vegetate slopes with native or drought tolerant vegetation.
• Install energy dissipaters, such as riprap, at the outlets of new storm drains,

culverts, conduits, or channels that enter unlined channels in accordance
with applicable specifications to minimize erosion, with the approval of all
agencies with jurisdiction, e.g., the U.S. Army Corps of Engineers and the
California Department of Fish and Game

5.     PROVIDE STORM DRAIN SYSTEM STENCILING AND SIGNAGE

Storm drain stencils are highly visible source controls that are typically placed directly
adjacent to storm drain inlets.  The stencil contains a brief statement that prohibits the
dumping of improper materials into the storm water conveyance system.  Graphical
icons, either illustrating anti-dumping symbols or images of receiving water fauna, are
effective supplements to the anti-dumping message.

• All storm drain inlets and catch basins within the project area must be
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stenciled with prohibitive language (such as: “NO DUMPING – DRAINS TO
OCEAN”) and/or graphical icons to discourage illegal dumping.

• Signs and prohibitive language and/or graphical icons, which prohibit illegal
dumping, must be posted at public access points along channels and creeks
within the project area.

• Legibility of stencils and signs must be maintained.

6.     PROPERLY DESIGN OUTDOOR MATERIAL STORAGE AREAS

Outdoor material storage areas refer to storage areas or storage facilities solely for the
storage of materials. Improper storage of materials outdoors may provide an
opportunity for toxic compounds, oil and grease, heavy metals, nutrients, suspended
solids, and other pollutants to enter the storm water conveyance system.  Where
proposed project plans include outdoor areas for storage of materials that may
contribute pollutants to the storm water conveyance system, the following Structural or
Treatment BMPs are required:

• Materials with the potential to contaminate storm water must be: (1) placed in
an enclosure such as, but not limited to, a cabinet, shed, or similar structure
that prevents contact with runoff or spillage to the storm water conveyance
system; or (2) protected by secondary containment structures such as berms,
dikes, or curbs.

• The storage area must be paved and sufficiently impervious to contain leaks
and spills.

• The storage area must have a roof or awning to minimize collection of storm
water within the secondary containment area.

7.     PROPERLY DESIGN TRASH STORAGE AREAS

A trash storage area refers to an area where a trash receptacle or receptacles are
located for use as a repository for solid wastes.

Loose trash and debris can be easily transported by the forces of water or wind into
nearby storm drain inlets, channels, and/or creeks.  All trash container areas must meet
the following Structural or Treatment Control BMP requirements (individual single
family residences are exempt from these requirements):

• Trash container areas must have drainage from adjoining roofs and
pavement diverted around the area(s).

• Trash container areas must be screened or walled to prevent off-site
transport of trash.
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8.     PROVIDE PROOF OF ONGOING BMP MAINTENANCE

Improper maintenance is one of the most common reasons why water quality controls
will not function as designed or which may cause the system to fail entirely.  It is
important to consider who will be responsible for maintenance of a permanent BMP,
and what equipment is required to perform the maintenance properly.  As part of project
review, if a project applicant has included or is required to include, Structural or
Treatment Control BMPs in project plans, the Permittee shall require that the applicant
provide verification of maintenance provisions through such means as may be
appropriate, including, but not limited to legal agreements, covenants, CEQA mitigation
requirements and/or Conditional Use Permits.

For all properties, the verification will include the developer’s signed statement, as part
of the project application, accepting responsibility for all structural and treatment control
BMP maintenance until the time the property is transferred and, where applicable, a
signed agreement from the public entity assuming responsibility for Structural or
Treatment Control BMP maintenance.  The transfer of property to a private or public
owner must have conditions requiring the recipient to assume responsibility for
maintenance of any Structural or Treatment Control BMP to be included in the sales or
lease agreement for that property, and will be the owner’s responsibility.  The condition
of transfer shall include a provision that the property owners conduct maintenance
inspection of all Structural or Treatment Control BMPs at least once a year and retain
proof of inspection.  For residential properties where the Structural or Treatment
Control BMPs are located within a common area which will be maintained by a
homeowner’s association, language regarding the responsibility for maintenance must
be included in the projects conditions, covenants and restrictions (CC&Rs).  Printed
educational materials will be required to accompany the first deed transfer to highlight
the existence of the requirement and to provide information on what storm water
management facilities are present, signs that maintenance is needed, how the
necessary maintenance can be performed, and assistance that the Permittee can
provide. The transfer of this information shall also be required with any subsequent
sale of the property. 

If Structural or Treatment Control BMPs are located within a public area proposed for
transfer, they will be the responsibility of the developer until they are accepted for
transfer by the County or other appropriate public agency.  Structural or Treatment
Control BMPs proposed for transfer must meet design standards adopted by the public
entity for the BMP installed and should be approved by the County or other appropriate
public agency prior to its installation.

9.     DESIGN STANDARDS FOR STRUCTURAL OR TREATMENT CONTROL BMPs

Structural or Treatment control BMPs selected for use at any project covered by this
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SUSMP shall meet the design standards of this Section unless specifically exempted.

Post-construction Structural or Treatment Control BMPs shall be designed to:

A. mitigate (infiltrate or treat) storm water runoff from either:

1. the 85th percentile 24-hour runoff event determined as the maximized capture storm water
volume for the area, from the formula recommended in Urban Runoff Quality Management,
WEF Manual of Practice No. 23/ ASCE Manual of Practice No. 87, (1998), or

2. the volume of annual runoff  based on unit basin storage water quality volume, to achieve 80
percent or more volume treatment by the method recommended in California Stormwater Best
Management Practices Handbook – Industrial/ Commercial, (1993), or

3. the volume of runoff produced from a 0.75 inch  storm event, prior to its discharge to a storm
water conveyance system, or

4. the volume of runoff produced from a historical-record based reference 24-hour rainfall
criterion for “treatment” (0.75 inch average for the Los Angeles County area) that achieves
approximately the same reduction in pollutant loads achieved by the 85th percentile 24-hour
runoff event,

AND

B. control peak flow discharge to provide stream channel and over bank flood
protection, based on flow design criteria selected by the local agency.

Limited Exclusion

Restaurants, where the land area for development or redevelopment is less than 5,000
square feet, are excluded from the numerical Structural or Treatment Control BMP
design standard requirement only.

10. PROVISIONS APPLICABLE TO INDIVIDUAL PRIORITY PROJECT CATEGORIES

REQUIREMENTS
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A.  100,000 SQUARE FOOT COMMERCIAL DEVELOPMENTS

1.     PROPERLY DESIGN LOADING/UNLOADING DOCK AREAS

Loading/unloading dock areas have the potential for material spills to be quickly
transported to the storm water conveyance system.  To minimize this potential, the
following design criteria are required:

• Cover loading dock areas or design drainage to minimize run-on and runoff of storm water.
• Direct connections to storm drains from depressed loading docks (truck wells) are prohibited.

2.     PROPERLY DESIGN REPAIR/MAINTENANCE BAYS

Oil and grease, solvents, car battery acid, coolant and gasoline from the
repair/maintenance bays can negatively impact storm water if allowed to come into
contact with storm water runoff.  Therefore, design plans for repair bays must include
the following:

• Repair/maintenance bays must be indoors or designed in such a way that doesn’t allow storm water
runon or contact with storm water runoff.

• Design a repair/maintenance bay drainage system to capture all washwater, leaks and spills.
Connect drains to a sump for collection and disposal.  Direct connection of the repair/maintenance
bays to the storm drain system is prohibited.  If required by local jurisdiction, obtain an Industrial
Waste Discharge Permit.

3.     PROPERLY DESIGN VEHICLE/EQUIPMENT WASH AREAS

The activity of vehicle/equipment washing/steam cleaning has the potential to
contribute metals, oil and grease, solvents, phosphates, and suspended solids to the
storm water conveyance system. Include in the project plans an area for washing/steam
cleaning of vehicles and equipment. The area in the site design must be:

• Self-contained and/ or covered, equipped with a clarifier, or other pretreatment facility, and properly
connected to a sanitary sewer.

B.  RESTAURANTS

1.     PROPERLY DESIGN EQUIPMENT/ACCESSORY WASH AREAS

The activity of outdoor equipment/accessory washing/steam cleaning has the potential
to contribute metals, oil and grease, solvents, phosphates, and suspended solids to the
storm water conveyance system. Include in the project plans an area for the
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washing/steam cleaning of equipment and accessories.  This area must be:

• Self-contained, equipped with a grease trap, and properly connected to a sanitary sewer.
• If the wash area is to be located outdoors, it must be covered, paved, have secondary containment,

and be connected to the sanitary sewer.

C.  RETAIL GASOLINE OUTLETS

1.     PROPERLY DESIGN FUELING AREA

Fueling areas have the potential to contribute oil and grease, solvents, car battery acid,
coolant and gasoline to the storm water conveyance system.  The project plans must
include the following BMPs:

• The fuel dispensing area must be covered with an overhanging roof structure or canopy.  The
canopy’s minimum dimensions must be equal to or greater than the area within the grade break. 
The canopy must not drain onto the fuel dispensing area, and the canopy downspouts must be
routed to prevent drainage across the fueling area.

• The fuel dispensing area must be paved with Portland cement concrete (or equivalent smooth
impervious surface), and the use of asphalt concrete shall be prohibited. 

• The fuel dispensing area must have a 2% to 4% slope to prevent ponding, and must be separated
from the rest of the site by a grade break that prevents run-on of storm water to the extent
practicable.

• At a minimum, the concrete fuel dispensing area must extend 6.5 feet (2.0 meters) from the corner
of each fuel dispenser, or the length at which the hose and nozzle assembly may be operated plus 1
foot (0.3 meter), whichever is less.

D. AUTOMOTIVE REPAIR SHOPS

1.     PROPERLY DESIGN FUELING AREA

Fueling areas have the potential to contribute oil and grease, solvents, car battery acid,
coolant and gasoline to the storm water conveyance system.  Therefore, design plans,
which include fueling areas, must contain the following:

• The fuel dispensing area should be covered with an overhanging roof structure or canopy.  The
cover’s minimum dimensions must be equal to or greater than the area within the grade break.  The
cover must not drain onto the fuel dispensing area and the downspouts must be routed to prevent
drainage across the fueling area.

• The fuel dispensing areas must be paved with Portland cement concrete (or equivalent smooth
impervious surface), and the use of asphalt concrete shall be prohibited. 

• The fuel dispensing area must have a 2% to 4% slope to prevent ponding, and must be separated
from the rest of the site by a grade break that prevents run-on of storm water.

• At a minimum, the concrete fuel dispensing area must extend 6.5 feet (2.0 meters) from the corner
of each fuel dispenser, or the length at which the hose and nozzle assembly may be operated plus 1
foot (0.3 meter), whichever is less.
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2.     PROPERLY DESIGN REPAIR/MAINTENANCE BAYS

Oil and grease, solvents, car battery acid, coolant and gasoline from the
repair/maintenance bays can negatively impact storm water if allowed to come into
contact with storm water runoff.  Therefore, design plans for repair bays must include
the following:

• Repair/maintenance bays must be indoors or designed in such a way that doesn’t allow storm water
run-on or contact with storm water runoff.

• Design a repair/maintenance bay drainage system to capture all wash-water, leaks and spills.
Connect drains to a sump for collection and disposal.  Direct connection of the repair/maintenance
bays to the storm drain system is prohibited.  If required by local jurisdiction, obtain an Industrial
Waste Discharge Permit.

3.     PROPERLY DESIGN VEHICLE/EQUIPMENT WASH AREAS

The activity of vehicle/equipment washing/steam cleaning has the potential to
contribute metals, oil and grease, solvents, phosphates, and suspended solids to the
storm water conveyance system. Include in the project plans an area for washing/steam
cleaning of vehicles and equipment.  This area must be:

• Self-contained and/or covered, equipped with a clarifier, or other pretreatment facility, and properly
connected to a sanitary sewer or to a permitted disposal facility.

4.     PROPERLY DESIGN LOADING/UNLOADING DOCK AREAS

Loading/unloading dock areas have the potential for material spills to be quickly
transported to the storm water conveyance system.  To minimize this potential, the
following design criteria are required:

• Cover loading dock areas or design drainage to minimize run-on and runoff of storm water.
• Direct connections to storm drains from depressed loading docks (truck wells) are prohibited.

E. PARKING LOTS

1.     PROPERLY DESIGN PARKING AREA

Parking lots contain pollutants such as heavy metals, oil and grease, and polycyclic
aromatic hydrocarbons that are deposited on parking lot surfaces by motor-vehicles.
These pollutants are directly transported to surface waters. To minimize the offsite
transport of pollutants, the following design criteria are required:
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• Reduce impervious land coverage of parking areas
• Infiltrate runoff before it reaches storm drain system.
• Treat runoff before it reaches storm drain system

2.   PROPERLY DESIGN TO LIMIT OIL CONTAMINATION AND PERFORM
MAINTENANCE

Parking lots may accumulate oil, grease, and water insoluble hydrocarbons from
vehicle drippings and engine system leaks.

• Treat to remove oil and petroleum hydrocarbons at parking lots that are heavily used (e.g. fast food 
outlets, lots with 25 or more parking spaces , sports event parking lots, shopping malls, grocery
stores, discount warehouse stores)

• Ensure adequate operation and maintenance of treatment systems particularly sludge and oil
removal, and system fouling and plugging prevention control

11.  WAIVER

A Permittee may, through adoption of an ordinance or code incorporating the treatment
requirements of the SUSMP, provide for a waiver from the requirement if
impracticability for a specific property can be established.  A waiver of impracticability
shall be granted only when all other Structural or Treatment Control BMPs have been
considered and rejected as infeasible. Recognized situations of impracticability include,
(i) extreme limitations of space for treatment on a redevelopment project, (ii)
unfavorable or unstable soil conditions at a site to attempt infiltration, and (iii) risk of
ground water contamination because a known unconfined aquifer lies beneath the land
surface or an existing or potential underground source of drinking water is less than 10
feet from the soil surface. Any other justification for impracticability must be separately
petitioned by the Permittee and submitted to the Regional Board for consideration. The
Regional Board may consider approval of the waiver justification or may delegate the
authority to approve a class of waiver justifications to the Regional Board Executive
Officer. The supplementary waiver justification becomes recognized and effective only
after approval by the Regional Board or the Regional Board Executive Officer. A waiver
granted by a Permittee to any development or redevelopment project may be revoked
by the Regional Board Executive Officer for cause and with proper notice upon petition.

If a waiver is granted for impracticability, the Permittee must require the project
proponent to transfer the savings in cost, as determined by the Permittee, to a storm
water mitigation fund to be used to promote regional or alternative solutions for storm
water pollution in the storm watershed and operated by a public agency or a non-profit
entity.
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12. LIMITATION ON USE OF INFILTRATION BMPs

Three factors significantly influence the potential for storm water to contaminate ground
water. They are (i) pollutant mobility, (ii) pollutant abundance in storm water, (iii) and
soluble fraction of pollutant. The risk of contamination of groundwater may be reduced
by pretreatment of storm water. A discussion of limitations and guidance for infiltration
practices is contained in, Potential Groundwater Contamination from Intentional and
Non-Intentional Stormwater Infiltration, Report No. EPA/600/R-94/051, USEPA (1994).

In addition, the distance of the groundwater table from the infiltration BMP may also be
a factor determining the risk of contamination. A water table distance separation of ten
feet depth in California presumptively poses negligible risk for storm water not
associated with industrial activity or high vehicular traffic.

Infiltration BMPs are not recommended for areas of industrial activity or areas subject
to high vehicular traffic (25,000 or greater average daily traffic (ADT) on main roadway
or 15,000 or more ADT on any intersecting roadway) unless appropriate pretreatment is
provided to ensure groundwater is protected and the infiltration BMP is not rendered
ineffective by overload.

13. ALTERNATIVE CERTIFICATION FOR STORM WATER TREATMENT
MITIGATION

In lieu of conducting detailed BMP review to verify Structural or Treatment Control
BMPs adequacy, a Permittee may elect to accept a signed certification from a Civil
Engineer or a Licensed Architect registered in the State of California, that the plan
meets the criteria established herein. The Permittee is encouraged to verify that
certifying person(s) have been trained on BMP design for water quality, not more than
two years prior to the signature date. Training conducted by an organization with storm
water BMP design expertise (e.g., a University, American Society of Civil Engineers,
American Society of Landscape Architects, American Public Works Association, or the
California Water Environment Association) may be considered qualifying.

14.     RESOURCES AND REFERENCE

TABLE 1

SUGGESTED RESOURCES HOW TO GET A COPY
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Start at the Source (1999) by Bay Area Stormwater
Management Agencies Association

Detailed discussion of permeable pavements and
alternative driveway designs presented.

Bay Area Stormwater Management Agencies
Association
2101 Webster Street
Suite 500
Oakland, CA
510-286-1255

Design of Stormwater Filtering Systems (1996) by
Richard A. Claytor and Thomas R. Schuler

Presents detailed engineering guidance on ten
different storm water-filtering systems.

Center for Watershed Protection
8391 Main Street
Ellicott City, MD 21043
410-461-8323

Better Site Design: A Handbook for Changing
Development Rules in Your Community (1998)

Presents guidance for different model development
alternatives.

Center for Watershed Protection
8391 Main Street
Ellicott City, MD 21043
410-461-8323

Design Manual for Use of Bioretention in
Stormwater Management (1993)

Presents guidance for designing bioretention
facilities.

Prince George’s County
Watershed Protection Branch
9400 Peppercorn Place, Suite 600
Landover, MD 20785

Operation, Maintenance and Management of
Stormwater Management (1997)

Provides a thorough look at stormwater practices
including, planning and design considerations,
programmatic and regulatory aspects,
maintenance considerations, and costs.

Watershed Management Institute, Inc.
410 White Oak Drive
Crawfordville, FL 32327
850-926-5310

California Storm Water Best Management
Practices Handbooks (1993) for Construction
Activity, Municipal, and Industrial/Commercial

Presents a description of a large variety of
Structural BMPs, Treatment Control, BMPs and
Source Control BMPs

Los Angeles County Department of Public Works
Cashiers Office
900 S. Fremont Avenue
Alhambra, CA 91803
626-458-6959

TABLE 1 (Continued)

SUGGESTED RESOURCES HOW TO GET A COPY
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Second Nature: Adapting LA’s Landscape for
Sustainable Living (1999) by Tree People

Detailed discussion of BMP designs presented to
conserve water, improve water quality, and
achieve flood protection.

Tree People
12601 Mullholland Drive
Beverly Hills, CA 90210
818-753-4600 (?)

Florida Development Manual: A Guide to Sound
Land and Water Management (1988)

Presents detailed  guidance for designing BMPs

Florida Department of the Environment 2600
Blairstone Road, Mail Station 3570
Tallahassee, FL 32399
 850-921-9472

Stormwater Management in Washington State 
(1999) Vols. 1-5

Presents detailed guidance on BMP design for new
development and construction.

Department of Printing
State of Washington Department of Ecology
P.O. Box 798
Olympia, WA 98507-0798
360-407-7529

Maryland Stormwater Design Manual (1999)

Presents guidance for designing storm water BMPs

Maryland Department of the Environment
2500 Broening Highway
Baltimore, MD 21224
410-631-3000

Texas Nonpoint Source Book – Online Module
(1998)www.txnpsbook.org

Presents BMP design and guidance information
on-line

Texas Statewide Storm Water Quality Task Force
North Central Texas Council of Governments
616 Six Flags Drive
Arlington, TX 76005
817-695-9150

Urban Storm Drainage, Criteria Manual – Volume
3, Best Management Practices (1999)

Presents guidance for designing BMPs

Urban Drainage and Flood Control District
2480 West 26th Avenue, Suite 156-B
Denver, CO  80211

  303-455-6277

Guidance Specifying Management Measures for
Sources of Nonpoint Pollution in Coastal Waters
(1993) Report No. EPA–840-B-92-002.

Provides an overview of, planning and design
considerations, programmatic and regulatory
aspects, maintenance considerations, and costs.

National Technical Information Service U.S.
Department of Commerce
Springfield, VA 22161
800-553-6847

National Stormwater Best Management Practices
(BMP) Database, Version 1.0

Provides data on performance and evaluation of
storm water BMPs

American Society of Civil Engineers
1801 Alexander Bell Drive
Reston, VA 20191
703-296-6000
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SUGGESTED RESOURCES HOW TO GET A COPY
Caltrans Storm Water Quality Handbook: Planning
and Design Staff Guide (Best Management
Practices Handbooks (1998)

Presents guidance for design of storm water BMPs

California Department of Transportation
P.O. Box 942874
Sacramento, CA 94274-0001
916-653-2975
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TABLE 2

EXAMPLE BEST MANAGEMENT PRACTICES (BMPs)

The following are examples of BMPs that can be used for minimizing the introduction of
pollutants of concern that may result in significant impacts, generated from site runoff to
the storm water conveyance system. (See Table 1: Suggested Resources for additional
sources of information):

• Provide reduced width sidewalks and incorporate landscaped buffer areas between
sidewalks and streets.  However, sidewalk widths must still comply with regulations for the
Americans with Disabilities Act and other life safety requirements.

• Design residential streets for the minimum required pavement widths needed to comply with
all zoning and applicable ordinances to support travel lanes; on-street parking; emergency,
maintenance, and service vehicle access; sidewalks; and vegetated open channels.

• Comply with all zoning and applicable ordinances to minimize the number of residential
street cul-de-sacs and incorporate landscaped areas to reduce their impervious cover.  The
radius of cul-de-sacs should be the minimum required to accommodate emergency and
maintenance vehicles.  Alternative turnarounds should be considered.

• Use permeable materials for private sidewalks, driveways, parking lots, or interior roadway
surfaces (examples: hybrid lots, parking groves, permeable overflow parking, etc.).

• Use open space development that incorporates smaller lot sizes.
• Reduce building density.
• Comply with all zoning and applicable ordinances to reduce overall lot imperviousness by

promoting alternative driveway surfaces and shared driveways that connect two or more
homes together.

• Comply with all zoning and applicable ordinances to reduce the overall imperviousness
associated with parking lots by providing compact car spaces, minimizing stall dimensions,
incorporating efficient parking lanes, and using pervious materials in spillover parking areas.

• Direct rooftop runoff to pervious areas such as yards, open channels, or vegetated areas,
and avoid routing rooftop runoff to the roadway or the storm water conveyance system.

• Vegetated swales and strips
• Extended/dry detention basins
• Infiltration basin
• Infiltration trenches
• Wet ponds 
• Constructed wetlands
• Oil/Water separators
• Catch basin inserts
• Continuous flow deflection/ separation systems
• Storm drain inserts
• Media filtration
• Bioretention facility
• Dry-wells
• Cisterns
• Foundation planting
• Catch basin screens
• Normal flow storage/ separation systems
• Clarifiers
• Filtration systems
• Primary waste water treatment systems
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TABLE 3

HABITAT PROTECTION IN THE LOS ANGELES COUNTY AREA

Agency:
State Water Resources Control Board

Designation:
Areas of Significant Biological Significance (ASBS)

Definition:
Areas designated by the State Water Resources Control Board as requiring protection of species or
biological communities to the extent that alteration of natural water quality is undesirable.

Affected Area:
(See Table 1 & Figure 2)

Agency:
Los Angeles County Department of Regional Planning

Designation:
Significant Ecological Areas (SEA)

Definitions:
Significant Ecological Areas (SEAs) are areas that have been identified by the Los Angeles County
General Plan as containing unique or unusual species assemblages, or areas of habitat that are rapidly
declining in the Los Angeles County.  The SEAs were established to protect a special or sometimes
unique collection of habitats and species from loss due to encroachment and human disturbances.
However, SEAs are not intended to function as isolated preservation areas.

Affected Areas:
(See Table A & Figure 1)

Agency:
California Department of Fish & Game

Designation:
Natural Communities Conservation Plan Region  (NCCP)

Definition:
Identifies and provides for the regional or area wide protection and perpetuation of natural wildlife
diversity, while allowing compatible and appropriate development and growth.  The goal of the program
is to protect sufficient resources in regional preserves to assure the survival of the ecosystem and, at the
same time, permit compatible uses of less sensitive land.

Affected Area:
(See Table 1 & Figure 3)
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TABLE  3 A

HABITAT PROTECTION IN LOS ANGELES COUNTY AREA1

Figure 1 AFFECTED AREA DESIGNATION DESIGNATING AGENCY
 1. Malibu Coastline SEA LACDRP
 2. Point Dume SEA LACDRP
 3. Zuma Canyon SEA LACDRP
 4. Upper La Sierra Canyon SEA LACDRP
 5. Malibu Canyon and Lagoon SEA LACDRP
 5. Malibu Creek State Park Buffer Area SEA LACDRP
 6. Las Virgenes SEA LACDRP
 7. Hepatic Gulch SEA LACDRP
 9. Cold Creek SEA LACDRP
10. Tuna Canyon SEA LACDRP
11. Temescal-Rustic-Sullivan Canyons SEA LACDRP
12. Palo Comado Canyon SEA LACDRP
13. Chatsworth Reservior SEA LACDRP
14. Simi Hills SEA LACDRP
15. Tonner Canyon/Chino Hills SEA LACDRP
16. Buzzard Peak/ San Jose Hills SEA LACDRP
17. Powder Canyon/Punte Hills SEA LACDRP
18. Way Hills SEA LACDRP
19. San Francisquito Canyon SEA LACDRP
20. Santa Susana Mountains SEA LACDRP
21. Santa Susana Pass SEA LACDRP
22. Santa Fe Dam Floodplain SEA LACDRP
23. Santa Clara River SEA LACDRP
24. Tujunga Valley/Hansen Dam SEA LACDRP
25. San Dimas Canyon SEA LACDRP
26. San Antonio Canyon Mouth SEA LACDRP
27. Portuguese Bend Landslide SEA LACDRP
28. El Segundo Dunes SEA LACDRP
29. Ballona Creek SEA LACDRP
30. Alamitos Bay SEA LACDRP
31. Rolling Hills Canyons SEA LACDRP
32. Agua Amarga Canyon SEA LACDRP
33. Terminal Island SEA LACDRP
34. Palos Verdes Peninsula Coastline SEA LACDRP
35. Harbor Lake Regional Park SEA LACDRP
36. Madrona Marsh SEA LACDRP
37. Griffith Park SEA LACDRP
39. Encino Reservoir SEA LACDRP
40. Verdugo Mountains SEA LACDRP

                                                       
1 This list is a compilation of data from the Department of Fish & Game, State Water Resources Control Board, and the Los Angeles
County Department of Regional Planning as of February 29, 2000.   Areas in this may changes, as area are added or deleted by the
designating agencies.
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AFFECTED AREA DESIGNATION DESIGNATING AGENCY
42. Whittier Narrows Dam County

Recreation Area
SEA LACDRP

43. Rio Hondo College Wildlife Santuary SEA LACDRP
44. Sycamore and Turnbull Canyons SEA LACDRP
45. Dudleya Densiflora Population SEA LACDRP
62. Galium Grande Population SEA LACDRP
63. Lyon Canyon SEA LACDRP
64. Valley Oaks Savannah, Newhall SEA LACDRP
Fig.2 Point Dume to Latigo Point ASBS SWRCB
Fig.3 Palos Verdes Peninsula NCCP DFG
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FIGURE 1
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FIGURE 2
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FIGURE 3
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Stormwater Strategies for Arid
and Semi-Arid Watersheds

Water supply and flood control have tradi-
tionally dominated  watershed planning in
arid and semi-arid climates. Until recent years,

stormwater quality has simply not been much of a
priority for water resource managers in the west. This
situation is changing rapidly, as fast-growing commu-
nities are responding to both emerging water quality
problems and new federal regulations. In particular,
larger cities in the west have gradually been dealing with
stormwater quality to meet the requirements of the first
phase of EPA’s municipal stormwater National Pollut-
ant Discharge Elimination System (NPDES) program.
Soon, thousands more smaller communities will need to
develop stormwater quality programs when the second
phase of this national stormwater regulatory program is
rolled out later this year.

At first glance, it seems ludicrous to consider
managing the quality of stormwater in arid regions
where storms are such a rare and generally welcome
event— sort of like selling combs at a bald convention.
The urban water resources of the southwest, however,
are strongly influenced by stormwater runoff and by the
watershed development that increases it. Indeed, the
flow of many urban streams in the southwest is gener-
ated almost entirely by human activity: by urban storm

flow, irrigation return flow and wastewater effluent.
Thus, the quality of both surface water and groundwa-
ter in urbanizing areas of arid and semi-arid regions of
the southwest is strongly shaped by urbanization.

For purposes of this article, arid watersheds are
defined as those that receive less than 15 inches of rain
each year. Semi-arid watersheds get between 15 and 35
inches of rainfall, and have a distinct dry season where
evaporation greatly exceeds rainfall. In contrast, humid
watersheds are defined as those that  get at least 35
inches of rain each year, and often much more. There are
many arid and semi-arid watersheds, most of which are
located in fast growing regions of the western United
States (Figure 1). Low annual rainfall, extensive
droughts, high intensity storms and high evaporation
rates are characteristic of these watersheds, and present
many challenges to the stormwater manager. [Note: in
some arid and semi-arid watersheds, most precipitation
falls  as snow and evaporation rates are much lower.
These watersheds are found in portions of Alaska and
at higher elevations of the Rocky Mountains and Sierra
Nevada. Guidance on stormwater strategies for these
dry but cold watersheds can be found in Caraco and
Claytor (1997)].

Figure 1:  Distribution of Rainfall in the United States

Feature article from Watershed Protection Techniques. 3(3): 695-706
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Introduction and Background

The importance of managing stormwater runoff is well known among

transportation and stormwater management agencies and municipalities across the

country.  Federal and state laws regulating stormwater runoff have several purposes

such as flood control, erosion control, improvement of water quality, and re-charge of

underground aquifers.  In recent years, stormwater management strategies have fallen

under increasingly stringent regulations requiring the implementation of what have been

termed Best Management Practices (BMPs).  In general, BMPs serve to reduce the

adverse environmental impact of human activities through the improvement of existing

strategies or by the creation of new ones.  BMPs for stormwater management may

include modifying activity schedules, prohibitions or modifications of practices,

maintenance procedures, etc.  Best Management Practices may also involve the use of

structures such as retention and detention ponds, swales, ditches, channels, vaults,

infiltration basins, filtration systems and others.

The California Department of Transportation (Caltrans) is the agency responsible

for managing California's state highway system.  Its Storm Water Program has two

primary goals: to comply with requirements of the federal Clean Water Act and resulting

National Pollution Discharge Elimination System (NPDES) permit and other state

requirements, and to provide the most cost-effective solutions for mitigating the harmful

effects of stormwater runoff.  In 1997, Caltrans began an extensive program plan to

retrofit 32 selected facilities with 39 structural BMPs in Los Angeles (Caltrans District 7)

and San Diego Counties (Caltrans District 11).  These BMPs included biofiltration strips

and swales, various media filtration technologies, extended detention basins, infiltration

basins and trenches, continuous deflective separators, an oil/water separator, drain inlet

inserts, and a wet basin.  Construction began in September 1998 and was almost

entirely completed during the following six months.  There are currently 37 operational

BMPs that are being monitored (2 remain to be constructed in Caltrans District 7),

including 24 in Caltrans District 7 at 19 sites, and 13 in Caltrans District 11 at 12 sites.

The purpose of the Caltrans BMP Retrofit Pilot Study was to evaluate the water

quality benefits and cost effectiveness of various structural designs retrofitted into
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existing locations including freeways, interchanges, park and ride facilities, and

maintenance stations.  Potential negative consequences of these efforts may include

direct impacts on the operations of vector control agencies and public health by

increasing habitat availability for disease vectors1 and nuisance pests.  In 1998, the

California Department of Health Services, Vector-Borne Disease Section (VBDS)

entered into a Memorandum of Understanding (MOU) with Caltrans to provide technical

expertise regarding vector production and the potential of vector-borne diseases within

its stormwater BMP Retrofit Pilot Study.  It was the intent of this MOU to protect public

health by documenting and, where possible, mitigating vector production and harborage

at the BMP study sites.  The agreement required VBDS to establish a comprehensive

vector surveillance and monitoring study, develop vector abatement protocols, and

recommend appropriate engineering modifications to Caltrans BMPs that would reduce

the potential of these structures to produce or harbor vectors.  In addition to reviewing

the BMP design criteria and monitoring maintenance and operations, VBDS conducted

studies to identify which of these designs were least conducive to vector production.

The following report is based on observations and data obtained from

weekly BMP site visits that began in early May 1999 and ran through April 2001.

During this two-year study, numerous design features and operational events

resulted in water accumulating and standing within BMP structures for various

lengths of time.  Standing water provided the habitat needed for the

development of certain vectors, particularly mosquitoes.  Caltrans attempted to

resolve the design and maintenance issues that allowed vector breeding based

on recommendations made by VBDS and the local vector control districts, and

successfully implemented solutions to many of them.  The purpose of this report

is to address design features and other factors that created suitable habitat for

the propagation of vectors within BMPs and provide corrective and/or

preventative recommendations for future designs.  This study provides an initial

assessment of design criteria for vector prevention within stormwater structures.

                                                
1 California Health & Safety Code, Section 2200. “Vector" means any animal capable of transmitting the causative
agent of human disease or capable of producing human discomfort or injury, including, but not limited to, mosquitoes,
flies, other insects, ticks, mites, and rodents.
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Vector Surveillance, Monitoring, and Abatement

In accordance with the MOU, VBDS staff established comprehensive vector

surveillance and monitoring plans for the 37 operational BMP devices conducted in

collaboration with Greater Los Angeles County Vector Control District (GLACVCD), San

Gabriel Valley Mosquito and Vector Control District (SGVMVCD), Los Angeles County

West Vector Control District (LACWVCD), and San Diego County Vector Surveillance

and Control (SDCVSC) in their respective jurisdictions.  The primary tasks of the local

vector control districts were weekly monitoring of all BMP study sites for immature

stages of mosquitoes and midges.  At the same time, VBDS staff maintained an overall

independent surveillance schedule to monitor vegetative cover, predators of immature

mosquitoes, physical and chemical properties of water, and evidence of rodent and

other vector populations.

Several mosquito abatement procedures are currently accepted in California.

For immature stages, control can be achieved by using microbial larvicides (Bacillus

thuringensis var. israelensis [Bti]; Bacillus sphaericus), insect growth regulators (i.e.

methoprene), and/or mosquitocidal oils that create a surface film (e.g. Witco Golden

Bear GB1111).  For adults, pyrethroid insecticides may be applied as space sprays by

air or ground equipment.  A single vector abatement regimen was prepared by VBDS

and implemented by the collaborating vector control districts as needed.  A liquid

formulation of methoprene (Altosid EC: a juvenile hormone mimic that inhibits

successful development of immature mosquitoes and a variety of midges) was selected

because of its short residual activity, extremely low environmental toxicity, and

negligible effects on larval population dynamics.
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General Design and Maintenance Recommendations

A variety of vector species including mosquitoes, midges and rodents may utilize

artificial habitats created by BMP structures designed to receive stormwater runoff.  The

following design and maintenance recommendations serve to prevent or reduce vector

habitats within BMPs; however, the impacts, if any, of these recommendations on the

intended pollutant removal efficiency of the structures are not addressed.  During this

two-year study, mosquitoes were found to be the most significant and persistent vectors

associated with BMP structures.  Because of this, recommendations focus primarily on

preventing standing water, which is needed for the development of immature

mosquitoes.

Stormwater BMPs are intended to have minimal operational oversight and

maintenance; thus it is critical to design facilities in as simple a manner as possible.  As

a general recommendation, all BMP structures should be easily and safely accessible

(e.g. avoid structures that fall under the definition of "confined space") to allow vector

control personnel to effectively monitor and, if necessary, abate vectors.  If utilizing

covers, spring loaded or light weight access hatches should be included in the design

that open easily and allow for sampling of vectors.  Covers should seal completely.

Mosquito larvicides are applied with hand held equipment at small sites and with

backpack or truck mounted high-pressure sprayers at large sites.  The effective swath

width of most backpack or truck mounted larvicide sprayers (liquid or granule) is

approximately seven meters on a windless day.  As a result, road access (with

provisions for turning a full-size work vehicle) should be provided along at least one side

of large above-ground BMPs that are less than seven meters wide.  Those BMPs that

have shoreline-to-shoreline distances in excess of seven meters should have a

perimeter road for access to both sides.  It is important not to have vegetation and/ or

other obstacles between the access road and the BMP that might obstruct the path of

larvicides to the water; thus, roads should be built as close to the shoreline as possible.

The periodic removal or mowing of invasive cattails and/ or other tall wetland vegetation

including shrubs and trees is necessary.

0018214



8

The following criteria should be incorporated into the design of all structural

BMPs to reduce the probability of mosquito breeding.

Dry Systems

1. Structures should be designed such that they not hold standing water

for more than 72 hours (the minimum length of time for mosquito

development).  Provisions to prevent or reduce the possibility of

clogged discharge orifices (e.g. debris screens) should be incorporated

into the design.  The use of weep holes are not recommended due to

rapid clogging when adjacent to or within a sediment-laden area.

2. The hydraulic grade line of each site should be a primary factor in

determining the appropriate BMP that will allow water to flow by gravity

through the structure.  (Pumps are subject to failure and require sumps

that hold water and may create mosquito habitats.  Structures that do

not require pumping should be favored over those that do).

3. Designs should avoid the use of rip rap or concrete depressions that

may hold standing water.

4. Distribution piping and containment basins should be designed with

adequate slopes to drain fully and prevent standing water.  The design

slope should take into consideration buildup of sediment between

maintenance periods

5. The use of barriers or diversions that result in standing water should be

avoided.

Systems with Sumps or Basins

Structures designed with sumps or basins that retain water permanently or semi-

permanently (e.g. MCTT, CDS, Delaware-type sand media filters, Canister-type media

filters) should be sealed completely against adult mosquitoes.  Adult female mosquitoes

may utilize openings as small as 1/16th of an inch to access water for egg laying.

0018215



9

1. Structures should be designed with the appropriate pumping, piping,

valves, or other necessary equipment to allow for easy dewatering of

the unit if necessary.

2. If the sump or basin is completely sealed, with the exception of the

inlet and outlet, the inlet and outlet should be fully submerged so

female mosquitoes have access to only a limited surface area of water

for egg laying.

Permanent Ponds

1.  Permanent ponds should maintain water quality sufficient to support

surface-feeding fish such as mosquitofish, Gambusia affinis, which

feed on mosquito larvae.

2. Permanent pond shorelines should be accessible to both maintenance

and vector control crews for: 1) periodic maintenance and/or control of

emergent and pond-edge vegetation, and 2) for routine monitoring of

mosquito immatures and abatement procedures, if necessary.

Emergent plant density should be controlled so that natural mosquito

predators are not inhibited or excluded from pond edges (i.e. fish

should be able to swim between plant bases).

3. If possible, permanent ponds should be maintained with depths in

excess of 4 feet to preclude invasive emergent vegetation such as

cattails.  The pond edges below the water surface should be fairly

steep and uniform to discourage dense plant growth and reduce

favorable mosquito habitat.

4. Rip rap or liners should be used in areas where vegetation is not

necessary, to prevent unwanted growth.

5. Permanent ponds should be designed to allow for easy dewatering of

the basin when needed.

0018216



10

Treatment Technologies

Biofiltration Strips and Swales

Design Criteria.  Biofiltration swales and strips are densely vegetated BMPs that

filter stormwater as it flows over and through vegetation.  Biofiltration strips are broad

vegetated surfaces that receive stormwater sheet flow directly from an impermeable

surface and allow it to flow through in relatively thin sheets.  In contrast, biofiltration

swales are conveyance channels (typically trapezoidal shaped) that receive captured

runoff.  In the Caltrans BMP Retrofit Pilot Study, one strip and six swales were built to

treat stormwater runoff from sections of freeway.  The criteria for the vegetation required

that it filter suspended solids, withstand a typical one-year storm event in southern

California, adapt to the local climate, tolerate periods of high and low moisture, be slow

growing, and require minimum maintenance.  A species of grass, "saltgrass", met most

of these criteria and was used exclusively in biofiltration structures.  Figure 1 shows a

typical biofiltration swale and biofiltration strip.

Monitoring Results.  The four biofiltration swales in Caltrans District 7

incorporated energy dissipaters composed of small rock rip rap housed in shallow

concrete depressions.  During their first few months of operation, these energy

dissipaters retained water following storm events and irrigation of saltgrass, and

provided habitat for immature mosquitoes.  In October 1999, the energy dissipaters

were modified per VBDS and GLACVCD recommendations by filling the rip rap

depressions with concrete and imbedding rocks into it.  Following this modification, no

other vector sources were detected at these sites.  Mosquitoes and other vectors were

not detected at the two biofiltration swales in Caltrans District 11 or at the biofiltration

strip in Caltrans District 7 during this study.

Design Recommendations.  With the exception of the original energy dissipaters

used in Caltrans District 7, biofiltration strips and swales did not pond significant

amounts of water during this study.  Energy dissipaters that do not hold water are

recommended (e.g. rocks embedded into concrete).  Figure 2 shows biofiltration swale
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inlet modifications that were made at sites in Caltrans District 7 to prevent

accumulations of standing water.

Operation and Maintenance.  Maintenance of biofiltration swales included

monthly visual inspections during the wet season for evidence of ponding and

channeling.  Any ponding or channeling noted was corrected within ten days.

Vegetation height was maintained at less than ten inches and barren spots were re-

planted during the fall season.  The maintenance that was performed was adequate to

prevent ponding of water and breeding of mosquitoes; however, Figure 2 illustrates

sediment build-up outside a biofiltration swale inlet pipe that could lead to standing

water if not maintained regularly.
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Figure 1. Biofiltration Strips & Swales

Vector Prevention in Structural BMPs

State of California, DHS Vector-Borne Disease Section

Biofiltration strip.
8/25/00

I-605 & SR 91

Biofiltration swale.
10/13/99

SR 78 & Melrose Ave.
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Figure 2. Inlets to Biofiltration Swales

Vector Prevention in Structural BMPs

State of California, DHS Vector-Borne Disease Section

Modified energy dissipaters grouted
in to prevent standing water.

Inlet area subject to
sediment build-up and
subsequent ponding.

1/25/01
Cerritos MS

Early-style energy dissipater. Rip
rap depression holding water.

9/15/99
I-5 & I-605

8/25/00
I-5 & I-6059/15/99, I-605 & Del Amo Ave.
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Filtration Technologies

Media filters remove sediment and particulate pollutants from stormwater runoff.

They are used for treating relatively small areas such as parking lots and maintenance

yards.  In general, water is directed into a sedimentation or settling vault where larger

particulates settle out and accumulate on the bottom.  From there, water is slowly

released to a second filtering vault where fine particulates are removed as water

percolates through a media matrix.  Four filtration technologies (Austin, Multi-

Chambered Treatment Train [MCTT], Canister, and Delaware) are included in 9

different structures of the Caltrans BMP Retrofit Pilot Study.

1)  Austin-Type Sand Media Filters

Design Criteria.  The design criteria for Austin-type sand media filters were

originally developed in Austin, TX.  A total of five structures were constructed for the

Caltrans BMP Retrofit Pilot Study; three in Caltrans District 7 (Foothill and Eastern

Regional Maintenance Stations and Termination Park and Ride) and two in Caltrans

District 11 (La Costa Park and Ride and I-5 & SR 78 Park and Ride).  These were

designed to handle a 1-year, 24-hour storm in southern California.

Austin-type sand media filters consist of sedimentation vaults followed by sand

media filter vaults.  Sedimentation vaults were built 7-16 feet deep with a length to width

ratio of 2:1, a slope of 0.1%, and a design detention time of 24 hours.  They were

designed with a 6 inch (150 mm) diameter PVC riser pipe with sized discharge orifices

that draw down water slowly over time by gravity to a spreader trough in the sand media

filter vault.  If needed, a gate valve at the PVC riser connection in the sedimentation

vault could be closed to detain water.

The sand media filters were designed to operate at a filtration rate of 0.0545

gpm/sq.ft (10.5 ft/d) assuming an average hydraulic head of 3 feet.  The sand media

consisted of 18 inches of 0.02 to 0.04 inch diameter sand over a layer of ½-inch to 2-

inch diameter gravel.  The sand and gravel were separated by a layer of geotextile

fabric.  The underdrain is a 6-inch diameter pipe with four-inch diameter laterals at a

slope of 1%.  The perforations are ½ inch on both sides of the pipe.
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Because of the hydraulic grade line of the structures in Caltrans District 7, it is

necessary to pump the filtered effluent into the storm drain system.  The pumping

system consists of a sump pump from the sand media filter bed, at the bottom of a 900

mm diameter vertical corrugated polyethylene pipe located approximately six feet below

the surface of the sand media.  The vertical corrugated polyethylene pipe was originally

designed to be open to the atmosphere.

The design of Caltrans District 11 structures differed slightly from those built in

Caltrans District 7.  The sand media filters were built in line with the hydraulic grade line

of the storm drain system and therefore, no pumping to the storm drain is required.  This

eliminated a potential habitat for immature mosquitoes.

Monitoring Results.  Austin-type sand media filters regularly provided suitable

aquatic habitats for immature mosquitoes following storm events.  The two Caltrans

District 11 sites, La Costa Park and Ride and the I-5 & SR 78 Park and Ride held

standing water in spreader troughs and occasionally in the sedimentation vaults due to

clogging and sediment build up.  The spreader troughs at these sites were slightly

modified to clear 4 inch diameter PVC connecting pipes, which unintentionally created

persistent pockets of standing water.  In Caltrans District 7, the three structures

occasionally retained water in the spreader troughs, whereas sedimentation vaults

occasionally retained water due to clogged pipes and/or failed effluent sump pumps.

Standing water accumulated in a corner of the sedimentation vault of the Termination

Park and Ride site due to a faulty grade.

Design Recommendations.  In general, Austin-type sand media filters functioned

as intended during this study; however, the following recommendations should be

considered for future designs to minimize potential vector habitats.  Figure 3 illustrates

some examples of vector habitats created by these structures.

1. Pump sumps hold water and provide habitat for immature mosquitoes.  In

addition, these sumps cannot be sampled easily due to their depth and

inaccessibility.  Where possible, the installation of pumps and sumps
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should be avoided.  Where pumping cannot be avoided, a "mosquito

proof" material should be installed over the top of the sump to prevent

mosquitoes from accessing water.

2. It is critical that design plans, particularly hydraulic grades, are carefully

adhered to during construction.  The design slope of 0.1% in the

sedimentation vaults was acceptable for proper drainage; however, the

Termination Park and Ride site was constructed with a faulty grade in the

sedimentation vault, which resulted in standing water that accumulated

opposite the PVC riser pipe.

3. Spreader troughs designed to deliver water uniformly to adjacent sand

media filters frequently hold water for long periods of time.  Future designs

should avoid the use of spreader troughs, or ensure that they hold water

for no more than 72 hrs.

Operation and Maintenance.  There are numerous maintenance issues

associated with the Austin-type sand media filters that should be performed on a regular

basis and are critical to prevent standing water and associated vector production.  Any

mosquito proofing materials (i.e. mosquito nets) should be inspected frequently and

replaced annually as part of routine maintenance.  Regular inspections should also

include checking for clogged pipes or other vital components, measuring debris depth in

the sedimentation vault, checking effluent pump function, and monitoring sand media

filter performance.  Appropriate maintenance should be performed based on inspections

or as needed.

Proper and timely removal of sediment and debris from the sedimentation vault is

necessary to prevent standing water as well as growth of opportunistic plants and the

production of vectors that utilize exposed aquatic habitats with soil-lined bottoms for

reproduction, particularly midges.  During the course of the study, sedimentation vaults

were inspected monthly during the wet season for sediment depth and were designed to

be cleaned when the depth of sediment reaches 12 inches or greater.  Cleaning of the

sedimentation vaults was not required during the study period.
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Where effluent pumps were installed, proper maintenance or a back-up system is

necessary to ensure that water does not back up into the sedimentation and sand filter

media vaults.  Because the sand media filters are not backwashed, it is necessary to

remove the top layer of sand media and replace it whenever draw down time exceeds

48 hours.  Failure to remove and replace clogged sand media will result in inadequate

filtration rates and ponding of water in the vaults.  Removal of the top 2 inches of sand

in these structures was necessary after approximately two years due to clogging.
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Figure 3. Austin-Type Sand
       Media Filters

Vector Prevention in Structural BMPs

State of California, DHS Vector-Borne Disease Section

Mosquito netting on effluent pump sump in
sand media filter vault.

8/16/00, Foothill MS

Standing water in spreader trough.
10/5/00

Foothill MS

Standing water in sedimentation vault
due to faulty grade.

10/5/99, Termination P&R
Standing water in sedimentation vault

due to clogged pipe.
12/00, La Costa Ave. P&R
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2)  Multi-Chambered  Treatment Trains (MCTT)

Design Criteria.  Functionally, MCTT technology is similar to that of Austin-type

sand media filters.  MCTTs consist of a catch basin, a sedimentation vault with tube

settlers and floating sorbent pads, and a sand/peat media filtration vault. Two MCTTs

were constructed in Caltrans District 7 (Via Verde Park and Ride and Lakewood Park

and Ride).

As part of the original design, the catch basin contained several mesh bags full of

plastic "aeration balls" at the outlet of the influent pipe.  These were supported on a

grate above the water in the catch basin and served to facilitate removal of volatile

organic compounds from stormwater as it passed through them.  The bags were later

removed for several reasons:  1) they did not provide significant removal of pollutants,

2) they clogged with trash and leaves, and 3) they prevented vector control personnel

from monitoring the standing water below the support grate.  As a result, no vector

monitoring samples were collected from the catch basin prior to October 24, 2000.

From the catch basin, stormwater flows via a pipe into a sedimentation vault with

a detention time of 12 hours.  The sedimentation vault contains inclined tube settlers

that facilitate sedimentation from incoming stormwater as well as floating sorbent pads

designed to remove hydrocarbons.  The tube settlers sit on top of fiberglass grating

located on 30 mm deep beams three feet from the basin floor.  Water passes upward

through the plastic tube settlers over a three-foot high weir into a pump sump from

where it is pumped into an adjacent sand/peat media filter vault.  The design and

placement of the pump sump results in a permanent pool of standing water in the

sedimentation vault.

Water is pumped from the sedimentation vault pump sump onto a 24-inch-deep

filter media bed consisting of a 50/50 blend of sand and peat moss.  A geotextile fabric

sits on top of the media to eliminate scouring and prolong filter media life.  Water is then

pumped to the storm drain system from a second sump located below the media filter,

similar in design and function to pump sumps described for Austin-type sand media filter

vaults in Caltrans District 7.
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Monitoring Results.  During this study, immature mosquitoes were consistently

detected in the sedimentation vaults of the MCTTs.  Of all the BMPs monitored in this

study, MCTTs produced the greatest number of mosquitoes for the longest periods of

time.  Vector monitoring and abatement became difficult when the water level in the

sedimentation vault dropped below the top of the tube settlers, allowing each plastic

tube to become a protected "microhabitat" for immature mosquitoes.

Design Recommendations.  Because of the frequency and density of immature

mosquitoes detected in the MCTT sedimentation vaults during the study, numerous

changes were proposed and/or made.  Figure 4 illustrates the complexity of MCTT

structures and provides a photo of the sedimentation vault cover retrofit.  The following

are recommendations for modifications, or modifications that were made during course

of the study in an attempt to reduce or minimize vector habitat:

1. No immature mosquitoes have been detected in the catch basins since

the aeration bags were removed; however, the current covers are made of

wood and have wide gaps between the planks, which could allow

mosquitoes to access the water below.  Since the catch basins hold

standing water permanently, the wood covers should be replaced with

sealed units.

2. The pump sump design in the media filter vault is almost identical to those

built for Austin-type sand media filters in Caltrans District 7.  Pump sumps

hold water and provide habitat for immature mosquitoes.  In addition,

these sumps cannot be sampled easily due to their depth and

inaccessibility.  Where possible, the installation of pumps and sumps

should be avoided.  Where pumping cannot be avoided, a "mosquito

proof" material should be installed over the top of the sump to prevent

mosquitoes from accessing water.

3. Several steps were taken to prevent mosquitoes from accessing

permanent standing water present in multiple locations of the MCTTs.

The effluent pump sump in the media filter vault was covered with fine-
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mesh cloth.  An aluminum cover was installed over the settling chamber

during February 2001 (the influent pipe to the sedimentation vault is

submerged in the catch basin).  All joints at openings and hatches are

constructed with tongue and groove joints and are sealed with gaskets

meeting ASTM standard C 509.  A smoke test was conducted to ensure

that the covers were airtight.  Vents for the basin were covered with a fine-

mesh screen.  No mosquitoes have been detected since the covers were

installed.  Further monitoring will be necessary to validate the

effectiveness of the covers.

Operation and Maintenance.  Where pumps were installed, proper pump

maintenance is necessary to ensure that water does not back up into the sedimentation

and media filter vaults.  Because the media filters are not backwashed, it will be

necessary to periodically remove the top layer of filter media and replace it.  The media

should be replaced whenever the drain time is greater than 72 hours or sediment

accumulation is greater than 0.1 inch over more than 50 percent of the fabric surface

area.  Failure to remove and replace clogged filter media will result in standing water on

the filter surface.  The filters in this study were functional for over two years.  It has not

been necessary to replace media.

The biggest factor contributing to mosquito production was the fact that the

sedimentation vault held water continuously.  In an initial attempt to mitigate this, the

sedimentation vault was pumped out annually on May 1, to avoid standing water during

the dry summer months when mosquitoes are most abundant.  However, even with

pumping, it took several weeks for the vaults to dry completely, and mosquito breeding

continued into the summer months.  This maintenance was not an adequate solution to

prevent breeding of mosquitoes and weekly monitoring and abatement was necessary

for months.  The aluminum covers may preclude access to mosquitoes.  Routine

maintenance of the aluminum covers should include replacing gaskets whenever they

deteriorate and ensuring that the hatches are properly closed each time after opening.

In addition, routine inspection and/or replacement of all mosquito screens is necessary.
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Figure 4. Multi-Chambered Treatment
Trains (MCTT) (Lakewood P&R)

Vector Prevention in Structural BMPs

State of California, DHS Vector-Borne Disease Section

Tube settlers in sedimentation vault.
Standing water under grate.  8/25/00

Standing water in sedimentation vault pump
sump.  8/25/00

Catch basin. Standing water below
hinged grate.  2/08/01

Vector sampling below grate in sedimentation
vault. 9/15/99

Retrofit aluminum cover over
sedimentation vault. 3/26/01
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3)  Canister-Type Media Filter

Design Criteria.  A single canister-type media filter manufactured by Stormwater

Management Inc. (StormFilter) was included in the Caltrans BMP Retrofit Pilot Study

and installed at the Kearny Mesa Maintenance Station in Caltrans District 11.  This BMP

was built below ground and consists of sedimentation followed by treatment through

canister filters containing a mixture of perlite/zeolite.  The Kearny Mesa MS unit was

built with a primary catch basin followed by three in-line canister filter vaults designed to

handle a one year, 24 hour storm in southern California.  Water moves through the

structure via 12-inch diameter pipe.  The influent pipe delivers water to an initial catch

basin designed to remove large sediments and debris.  Water then flows to a second,

smaller catch basin located in the first canister filter vault.  Water is directed over a weir,

through a flow spreader, and into contact with the canister filters through which it

passes to the storm drain.

According to the manufacturer’s design criteria, 30 canisters are needed for each

cfs of stormwater.  As a result, three canister filter vaults (8 ft deep by 80 ft2), containing

a total of 81 perlite/zeolite filter canisters were included in the Kearny Mesa MS design.

These vaults fill sequentially depending on the volume of stormwater runoff and the

canister filters operate at a minimum hydraulic head of 2.3 feet.  Each canister filter

vault has a depression at the inflow designed to spread the flow of water.  Because of

its design, standing water remains permanently in both catch basins as well as in the

spreader depressions.

The catch basin and the three canister filter vaults are sealed from above with

aluminum covers.  Covers were installed with spring-loaded doors for easy access, but

were not completely sealed to prevent the entry of mosquitoes.  Figure 5 illustrates the

different components of the canister-type media filter.

Monitoring Results.  Mosquito immatures were detected in the two catch basins

as well as in the spreader troughs of the canister filter vaults.  The aluminum covers

may have reduced mosquito access to the standing water below, but gaps around and

between the doors as well as small spaces around the door handles allowed many adult

females to enter and lay eggs.
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Design Recommendations.  Several design features of the canister-type media

filter allowed mosquito access to permanent sources of nutrient-rich standing water.

The following are recommendations that should be considered in future designs to

prevent or reduce vector production.

1. The sediment catch basins should not hold permanent standing water.

They should be designed to drain down rapidly (72 hours or less).

2. Flow spreaders in the canister filter vaults should be designed to eliminate

standing water.

3. If standing water must be present, access covers should be designed with

adequate gaskets to prevent entry of mosquitoes.  In addition, the

potential for mosquitoes to access standing water under covered vaults

via inlet or outlet pipes should be addressed.

Operation and Maintenance.  Maintenance of these units includes changing out

the filter media whenever it is discolored and packed with sediment and removing the

sediment when it reaches 12 inches in the catch basin.  Other necessary maintenance

may include dewatering the unit during the summer months or routine treatment with a

mosquito larvicide if breeding persists.
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Figure 5. Canister-Type Media Filter
               (Kearny Mesa MS)

Vector Prevention in Structural BMPs

State of California, DHS Vector-Borne Disease Section

Aluminum covers over vaults.
8/17/00

Filter canisters containing a
mixture of perlite/zeolite media.

8/17/00

Standing water in
sediment catch basin.

8/17/00
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4)  Delaware-Type Sand Media Filter

Design Criteria.  The design criteria for Delaware-type sand media filters were

originally developed in the State of Delaware.  A single Delaware-type sand media filter

was included in the Caltrans BMP Retrofit Pilot Study and installed at the Escondido

Maintenance Station in Caltrans District 11.  This stormwater BMP was built below

ground and consists of a sedimentation vault followed by a sand media filter vault

designed to handle a one-year, 24-hour storm in southern California, with a total filter

surface area of 720 ft2 per acre of tributary area (the sedimentation chamber volume is

540 cubic feet per acre of tributary area).  Stormwater flows from the maintenance

station grounds to a 36” culvert and into the sedimentation vault.  The sedimentation

vault was constructed parallel to a sand media filter vault.  To reach the sand media

filter vault, the water level in the sedimentation vault must reach approximately 36 cm in

depth and flow over a weir (1.5 feet of hydraulic head is required for filtration through

the sand media).  Standing water remains in the sedimentation vault permanently.

An 8-inch (200 mm) bypass line and gate valve are located at the end of the

sedimentation vault to allow it to be dewatered for maintenance.  This valve is normally

closed; however, some water unintentionally seeps past, slowly draining the

sedimentation vault until water only a few centimeters in depth remains.

The sedimentation and sand media vaults were sealed from above by heavy

steel doors; however, the covers do not adequately seal to prevent entry of mosquitoes.

In addition, the heavy steel doors do not have springs to allow for reasonable access to

this structure.  Figure 6 illustrates the different components of the Delaware-type sand

media filter.

Monitoring Results.  Small gaps between the individual steel doors allowed adult

mosquitoes to access the standing water found in the sedimentation vault.  This water,

often as shallow as 1 inch, provided adequate habitat for immature mosquitoes.

Design Recommendations. Several design features of the Delaware-type sand

media filter allowed mosquito to access the permanent standing water in the
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sedimentation vault.  The following are recommendations that should be considered in

future designs to prevent or reduce vector production.

1. The weir between the sedimentation and sand media filter vaults results in

permanent standing water in the sedimentation vault.  The structure

should not hold permanent standing water.

2. The sedimentation vault should be designed to drain down rapidly (72

hours or less) to prevent standing water.  The slope of the sedimentation

vault should be increased slightly to allow for proper and complete

drainage when necessary.

3. Adequate gaskets need to be provided with covers to prevent entry of

mosquitoes.  In addition, future designs should include the use of

lightweight aluminum and/or spring-loaded covers to improve access for

maintenance and/or vector monitoring.

Operation and Maintenance.  Delaware-type sand media filters require

maintenance in several areas to prevent or reduce vector production, including sand

media filter maintenance, sediment removal, and proper draining of the sedimentation

basin between storm events.

Since the sand media filters are not backwashed, it is necessary to remove the

top layer of sand filter media and replace it whenever there is excessive buildup of

sediment or when the filtration rate drops to less than 9 ft per day.  Failure to remove

and replace sand media when it is clogged will result in inadequate filtration rates and

ponding of water on the filter surface.  The sand filter media in this structure was

changed after approximately two years due to clogging.

Proper and timely removal of sediment and debris from the sedimentation basin

is necessary to prevent standing water and the production of vectors.   During the

course of the study, the basin was inspected monthly during the wet season for

sediment depth and was designed to be cleaned when the depth of sediment reached

12 inches or greater.  The sedimentation basin was cleaned out and replaced in

February 2001, with only a few centimeters of accumulated sediment build-up.
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Provided that adequate time has passed for settling of suspended solids, the

valve at the end of the sedimentation vault should be opened to allow the basin to drain

between storm events and particularly prior to the summer months.
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Figure 6. Delaware-Type Sand
               Media Filter (Escondido MS)

Vector Prevention in Structural BMPs

State of California, DHS Vector-Borne Disease Section

Sand media filter vault.
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Heavy steel covers over
sedimentation and sand
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Sampling standing water for
vectors in sedimentation vault.

1999
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Extended Detention Basins (EDB)

Design Criteria.  An EDB is a shallow depression lined with bare soil, vegetated

soil, or concrete.  Stormwater runoff is directed into these basins from where it slowly

drains down (48-72 hours) into the storm drains by means of an outlet structure with

appropriately sized discharge orifices.  The extended detention period allows sediment

and other pollutant particulates to settle to the floor of the structure, resulting in a

cleaner effluent.  Five EDBs were constructed as part of the Caltrans BMP Retrofit Pilot

Study, two in Caltrans District 7 and three in Caltrans District 11.  Each structure is

unique in size and shape, and several have additional design features not found in

others; however, they all have the same intended function.  Figure 7 illustrates several

examples of EDBs and their design and maintenance concerns.

Monitoring Results.  No vector issues were detected at three of the soil-lined

EDBs (two in Caltrans District 11 and one in Caltrans District 7) during this study;

however, the remaining two sites had features that provided suitable habitat for

immature mosquitoes.

The I-5 & I-605 EDB in Caltrans District 7 was built with a concrete-lined bottom.

The effluent drained through discharge orifices in a PVC pipe that led into a 3ft2

concrete outlet sump, approximately 22 inches below the main exit pipe.  This design

resulted in a permanent pool of standing water as well as consistent mosquito

production.  The sump was modified and filled in February of 2001.  No standing water

or vector production has been detected at this site since.

The I-5 & SR-56 site (Sorrento Valley) in Caltrans District 11 incorporated two

large rock rip-rap zones placed over filter fabric: one at the inlet to the basin

(approximately 13 x 12 ft) and one in the center section of the basin (approximately 17 x

90 ft).  An unintended consequence of this design feature was that over time, the rip rap

created depressions in the basin floor up to 12 inches deep, despite the underlying filter

fabric, that resulted in an attractive habitat for mosquitoes,.  Water entering this basin

drains at approximately the prescribed rate from the outflow, but the rip rap depressions

do not infiltrate well and hold standing water for weeks. This habitat between the rocks

not only protected larvae from potential predators and sunlight, but also effectively hid
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them from vector control inspectors and made effective abatement difficult or

impossible.  In addition, VBDS noted that irrigation water runoff from a nearby hillside

contributed to the water source present in the rip rap depression closest to the mouth of

the influent pipe.

Design Recommendations.  With the exception of the I-5 & SR 56 site, Caltrans

EDBs generally did not hold significant amounts of standing water.  Several

recommendations pertaining to EDBs are listed below and should be considered in

future designs to prevent or reduce vector production.

1. Avoid the use of sumps that hold water.  The sump at the south end of the

I-5 and I-605 EDB basin held water permanently.  Initially, the sump was

routinely pumped dry, but this maintenance had to be terminated due to

water discharge regulations, resulting in mosquito production.

2. Avoid the use of loose-rock rip rap.  Mosquitoes and other vectors are

highly attracted to protected aquatic habitats.  The I-5 and SR-56 site

drained adequately with the exception of the rip rap zones where water

collected between the rocks.  The rip rap at the inlet of this basin should

be replaced with rock embedded into concrete.  The rip rap in the middle

of the basin should be removed.

Operation and Maintenance.  Routine sediment removal and control of invasive

vegetation as well as frequent inspections of the outlet debris screen and discharge

orifices are critical to the prevention of standing water in EDBs.  During the course of

this study, EDBs were inspected following every storm event.  Debris was removed from

the outlet screen when necessary and vegetation was trimmed and/or removed at least

once per year.  Sediment is scheduled for removal when it reaches 18 inches in depth

or fills 10% of the basin volume, whichever is less.  Further monitoring will be required

to determine if the proposed sediment removal schedule will be adequate.  During the

course of the study, no sediment removal was required.
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Figure 7. Extended Detention Basins

Vector Prevention in Structural BMPs

State of California, DHS Vector-Borne Disease Section

Sediment and vegetation build-up around
inlet.  Subject to ponding. 3/26/01Recently completed. 10/13/99
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Infiltration Basin/Infiltration Trenches

Design Criteria.  Infiltration basins and trenches are depressions used to detain

stormwater for a short period of time until it percolates to the groundwater table.  During

percolation, water is essentially filtered through the soil and pollutants are captured in

site vegetation and soils by adsorption.  Basins are used for large drainage areas such

as freeways and store water in visible ponds whereas trenches are used for small

drainage areas such as maintenance yards and store water out of sight within a gravel

or aggregate matrix.  In both designs, permeability has to be periodically restored by

removing trapped sediments.  The two infiltration trenches in the Caltrans BMP Retrofit

Pilot Study (Altadena MS in Caltrans District 7 and at the Carlsbad MS in Caltrans

District 11) are combined with biofiltration strips that function as a pre-filter.  A single

infiltration basin was built at the cloverleaf connector between northbound I-605 and

westbound SR 91.  The infiltration trenches are shown in Figure 8 while the infiltration

basin is shown in Figure 9.

The Altadena Maintenance Station was designed with a biofiltration strip pre-filter

that receives stormwater runoff before it reaches the infiltration trench.  The biofiltration

strip is approximately 25 ft x 64 ft, with a 2% slope.  The curb-type flow spreader placed

prior to the biofiltration strip can hold standing water permanently, if the plug located at

the end of the curb is not removed to allow it to drain.  The adjacent infiltration trench is

filled with 3 feet of graded gravel and is approximately 30 x 62 ft.  During this study, no

standing water was ever detected in the trench.

The Carlsbad Maintenance Station was also designed with a biofiltration strip

pre-filter followed by an infiltration trench.  The biofiltration strip is approximately 91 feet

long by 22 feet wide.  Stormwater runoff is conveyed by a concrete swale through a

partial flume to a concrete gutter, which acts as a side weir to spread flow over the

length of the biofiltration strip, and was designed to handle runoff from a 25-year storm

in southern California.  Following the biofiltration strip, water is delivered to an infiltration

trench designed to hold the volume from a one-year storm.  The trench is 8 feet wide by

180 feet long.  Infiltration rate was determined by two tests, which resulted in an I of 2.8

x 10-5 fps (8.7 x 10–6 m/s) average for the in-drill hole and 2.3 x 10-6 fps (7.1 x 10-7 m/s)
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average for the laboratory sample.  The total area of the trench (241 m2) would give an

11-hour to 5.61-day detention time prior to percolation.

The infiltration basin at the I-605 & SR 91 was designed to handle flow volume

from a 1-year, 24-hour storm in southern California.  Water enters the basin from two

locations: the first is a 300 mm plastic pipe on the east end of the basin with a 2% slope,

the second is a 600 mm plastic pipe with a 1% slope on the south end of the basin.

Outlets of both influent pipes into the basin have loose-rock rip rap energy dissipaters.

Minimum infiltration rate of 1.94 X 10-4 cm/s was recommended in the design, which

corresponds to a sand, loamy sand, sandy loam and silt loam soil group.  Borings were

collected which showed a soil with sandy material from 0.9 to 3.0 meters.  From surface

to 0.9 meters and 3.9 to 9.1 meters was sandy silt to clayey silt.  Permeability rate was

1.6 X 10-4 cm/s, which was considered to be marginal.  A detention time of 38 hours

was estimated, based on a basin volume of 432 m3, a depth of 0.22 m, and bottom

surface area of 1,935 sq.m.

Monitoring Results.  The two infiltration trenches and the infiltration basin

percolated adequately during this study.  No vectors were detected.

Design Recommendations.  The primary concern with both the infiltration basins

and trenches is ensuring adequate percolation to prevent standing water.  Infiltration

basins should not be constructed at locations that do not percolate due to improper soil

type or high groundwater.  The hydrogeology in California varies significantly from one

site to the next and there are many locations that are not amenable to infiltration.

Therefore it is important to develop statewide guidelines for evaluating sites and

designing infiltration devices.  To prevent standing water and mosquito production,

standard design principles for infiltration basins should be followed such that standing

water does not occur.

Operation and Maintenance.  General guidelines for infiltration devices includes

monitoring drain time after storm events, infiltration rates, depth to groundwater,

sediment buildup, and condition of vegetation.
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Properly designed infiltration basins require periodic maintenance to remove

sediment, scarify the ground, or replant vegetation.  Failure to conduct proper

maintenance will result in reduced percolation rates and result in standing water.

In designs that include infiltration trench prefilters, such as the biofiltration strip

prefilter at Altadena MS, the prefilter should be designed such that they do not hold

standing water.  The spreader trough at Altadena MS holds water after a storm event.

In this design, the drain plug should be removed and the ditch drained within 72 hours

of every storm event and the plug should be removed at the beginning of the dry

season.
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Figure 8. Infiltration Trenches

Vector Prevention in Structural BMPs

State of California, DHS Vector-Borne Disease Section
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Figure 9. Infiltration Basin
               (I-605 & SR 91)

Vector Prevention in Structural BMPs

State of California, DHS Vector-Borne Disease Section
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Continuous Deflective Separators (CDS)

Design Criteria.  Continuous Deflective Separators (manufactured by CDS

Technologies Inc.) are pre-cast, cylindrical devices designed to remove trash and

debris, sand and sediments, and some oil and grease from stormwater runoff.  The

devices are typically placed downstream of drain inlets and installed below ground.

Two CDS units were installed in Caltrans right-of-ways as part of the BMP

Retrofit Pilot Study, one located at I-210, east of Orcas Avenue and the other at I-210,

east of Filmore Street.  These were completed in early 2000, approximately 1 year after

most of the other structures.  Incoming stormwater runoff is directed by a weir from the

storm drain at a 45-degree angle through an 8 x 12 inch rectangular opening into a

cylindrical sump (3 ft diameter) where it creates a vortex.  Debris, sand, and other large

particles are deflected by this action into a debris basket at the bottom of the sump.

Treated water passes through a metal screen (2400 micron screen at I-210, east of

Orcas Avenue and 4800 micron screen at I-210, east of Filmore Street) and exits the

unit through a 9 x 6 inch rectangular outlet, from where it flows by gravity back into the

storm drain.  By design, CDS devices hold permanent standing water in the cylindrical

sump.

The CDS devices included in the Caltrans study are atypical installations.  In

most cases, CDS devices are installed completely below ground; however, the location

of the Caltrans retrofit required that a portion of the device remain above ground.  The

influent and effluent pipes as well as approximately 20% of the cylindrical sump are

above ground.  Fiberglass lids were made for the sump and for the influent/effluent weir

box.  Two holes near the top of the sump support a rope that is attached to the debris

basket to allow the basket to be lifted out of the unit for routine cleaning and

maintenance.  Figure 10 shows the east of Orcas Ave. site and illustrates many of the

modifications made to the device in an attempt to prevent or reduce mosquito access to

the permanent water in the sump.

Monitoring Results.  The CDS devices provided a very attractive and accessible

habitat for egg-laying adult mosquitoes.  Adult female mosquitoes had multiple entrance

points to access the sump water for egg laying including 1) the effluent pipe, 2) the
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influent pipe, 3) the poorly sealed sump lid, 4) the poorly sealed weir box lid, and 5) the

rope support holes in the sump.  As a result, immature mosquitoes were extremely

abundant in the nutrient-rich sump water.

Between November 2000 and January 2001, several modifications were made to

the CDS devices in an attempt to "mosquito proof" the sumps.  No mosquitoes have

been detected since the modifications were made.  Further monitoring will be necessary

to validate the effectiveness of the modifications.

Design Recommendations.  Because of the extensive mosquito production in

these devices, numerous modifications were retrofitted to correct the problem.  The

modifications were limited by the design and installation of these particular devices,

including the location of the hydraulic grade line; however, they were the most practical

changes that could be made at these sites.  The following is a list of modifications made

to the CDS units in an attempt to eliminate vector production.

1. A ½ inch thick foam strip was glued to the weir box and CDS sump lids to

eliminate access to mosquitoes through uneven sealing surfaces.  In

addition, the rope holes in the sump were sealed with caulk.

2. A mosquito net bag was installed over the effluent pipe to prevent entry of

adult mosquitoes to the standing water in the sump.  The first bag failed

during high water flows and was modified to open during storm events and

remain closed during periods of no flow.

3. The drain inlets to the CDS devices are located approximately 20 meters

from the treatment sump (along the I-210) and could not be easily sealed

against possible entry of mosquitoes.  As a result, no changes were made

to the inlet.

Permanent standing water will be present in the sumps of CDS devices by the

nature of their design, unless they are pumped dry following every storm event.

General recommendations for preventing mosquito access to the sumps in future CDS

installations are provided below.
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1. All lids or covers should seal tightly.  If gaskets are present between the lid

and the CDS device, they should be inspected periodically and replaced

when necessary.  Avoid lids with uneven sealing surfaces.

2. The inlet and outlet pipes to the device should be sealed or submerged to

prevent access by mosquitoes.  The inlet and outlet may be sealed either

on the unit itself, or the inlet and outlet piping.

3. If the device cannot be properly sealed against mosquitoes, the sump

should be pumped completely dry following every storm event.  In

addition, routine inspections should be made to check the sump for

accumulation of water from illegal or non-stormwater discharges.

4. An alternative that may be considered is the inclusion of seep holes in the

bottom of the sump that would allow the water to percolate into the

ground.  This would require testing to ensure that water can percolate into

the soil.  Percolation time should not exceed 72 hours and provisions to

prevent or reduce the possibility of clogged seep holes should be

incorporated into the design.

Operation and Maintenance.  To prevent mosquito production during the summer

months, water was pumped from the units in late May and taken off-site and the units

were left dry until the fall storms.  It was difficult to fully dewater the units, resulting in

several inches of standing water at the bottom and continued mosquito breeding after

dewatering.  This maintenance alone was not adequate to prevent breeding of

mosquitoes.

Ongoing maintenance will require routine inspections of all the mosquito proofing

modifications including the sealing foam on the lids and the mosquito net bag on the

effluent pipe.  These should be replaced each year or as needed.
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Figure 10. Continuous Deflective
Separators (CDS) (East of Orcas)

Vector Prevention in Structural BMPs

State of California, DHS Vector-Borne Disease Section

August 2000

Mosquito-proof bag on effluent pipe during storm.
No end release for debris. 1/11/01

Modified mosquito-proof bag on effluent
pipe with end release for debris. 3/26/01

Foam seal on weir box lid. 11/17/00

Foam seal for sump lid. 11/17/00
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Oil/Water Separator

Design Criteria.  A single oil/water separator device was included in the Caltrans

BMP Retrofit Pilot Study and installed at the Alameda Maintenance Station in Caltrans

District 7.  The device consists of a cylindrical, horizontal, atmospheric steel vessel

containing three separate sequential compartments.  Stormwater runoff from the

maintenance yard enters the first chamber through a flanged inlet pipe, which is located

below the normal water surface level.  Energy is dissipated by a head diffusion baffle

located prior to the sedimentation chamber.  A sludge baffle, which retains settleable

solids, follows the sedimentation chamber.  The water then enters an oil water

separation chamber containing a removable polypropylene coalescer, designed to

intercept oil globules.  Water then exits the third chamber by gravity to the storm drain.

The steel vessel was installed below grade with two covered access hatches above

grade.   Figure 11 provides design plans and an above-ground photo of the installed

device.

Monitoring Results.  During this study, immature mosquitoes were detected in a

small plastic flume (not part of the oil/water separator) that held a small pool of standing

water.  This flume was used to monitor water flow during storm events.  Although the

oil/water separator is designed to hold standing water inside the steel vessel, no vectors

were noted inside the structure.  This is most likely due to the following reasons:

1. The steel vessel's inlet and outlet are both submerged.

2. Access ports into the vessel are tightly sealed.

3. Oil on the surface of the water inside the device may create lethal

conditions for immature mosquitoes.

Design Recommendations.  During the course of the study, this device did not

harbor vectors.  No modifications are recommended at this time.
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Figure 11. Oil / Water Separator
                 (Alameda MS)

Vector Prevention in Structural BMPs

State of California, DHS Vector-Borne Disease Section

  

8/25/00

Below-ground design plans.

0018250



44

Drain Inlet Inserts

Design Criteria.  Proprietary drain inlet inserts (DII) filters by two manufacturers

were included in the Caltrans BMP Retrofit Pilot Study; Fossil Filter (KriStar

Enterprizes, Inc.) and Stream Guard (Foss Environmental).  Fossil Filter inserts are

trough-type devices filled with granular amorphous alumina silicate media, whereas the

Stream Guard device is a sock-type insert made of a geotextile fabric.  Both filters are

designed to remove sediment (and adsorbed pollutants), oil, and grease.  Three

Caltrans maintenance stations in Caltrans District 7 were selected for DII retrofits

including Foothill MS, Rosemead MS, and  Las Flores MS.  Each site was provisioned

with both a Fossil Filter and a Stream Guard.

Monitoring Results.  During this study, no standing water was noted in the DII

devices.  However, each DII was provisioned with a small downstream, underground

plastic effluent flume (not part of the DII) that held a small pool of standing water.

These flumes were used to monitor water flow during storm events.  Immature

mosquitoes were detected in the Fossil Filter flume at Rosemead MS on several

occasions.

Operation and Maintenance.  Caltrans expended significant effort in the

maintenance of DII devices to prevent debris from clogging the filters.  Debris and trash

were inspected and removed before and during each storm event.  If these filters are

not adequately maintained at this level, standing water and vector production could

ensue.
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Wet Basin

Design Criteria.  Wet basins are permanent pools of water surrounded by a

variety of wetland plant species.  Stormwater from adjacent freeways and roadways and

urban runoff is routed into these systems and pollutants are removed by physical and

biological processes.  Soluble nutrients in the water are reduced by plant uptake and

constituents such as sediments, particulate trace metals, and organic nutrients settle

and collect at the bottom of the basin.  Wet basins maintain a permanent pool level.

Only one wet basin was constructed as part of the Caltrans BMP Retrofit Pilot Study,

located at I-5 and La Costa Ave. in Caltrans District 11.

The wet basin was designed to treat runoff from a 1-year, 24-hour storm in

southern California.  Water enters the structure through a forebay with a 4:1 side slope

and a volume of 0.16 acre-ft.  This is followed by a wet basin with a permanent pool

volume of 0.63 acre-ft, and an average depth of 2.3 feet, which provides an effective 14-

day detention time.   Water will return to the permanent pool volume within 24 hours of a

storm event.  The side slopes of the wet basin are 1:6 around the sides and 1:3 from the

basin invert to the shallow bench.  Water is routed through the basin in a meandering

fashion through the use of berms to avoid short-circuiting.

Mosquitofish, Gambusia affinis, were stocked in the pond at an initial density of

200 per surface acre for control of immature mosquitoes in the pond.  Plant species at

the wet basin include various species of bulrush, spikerush, and other marsh and/or

aquatic plants that are native to southern California.  Some of these plants can grow in

water depths up to four feet.

Monitoring Results.  Mosquitofish thrived in the wet basin during this study.  Fish

density remained high throughout the year, and smaller individuals were frequently

observed swimming among the stems of the dense shoreline emergent vegetation.

Despite the predatory fish, immature mosquitoes were frequently detected in small,

isolated shoreline pockets of water among fallen cattails, accumulations of vegetation

and plant debris, and algal mats.
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Design Recommendations.  The biggest concerns associated with wet basins or

other permanent water sources are the control of emergent, invasive vegetation such as

cattails and sedge as well as the maintenance of mosquitofish populations that keep

mosquitoes in check.  Wet basins should be designed to reduce the required

maintenance and avoid creating vector habitats.  Figure 12 illustrates the rapid growth

of invasive, emergent vegetation in the wet basin.  Dense emergent vegetation causes

several problems: 1) it provides predator-free shoreline habitats for mosquito

production, 2) it reduces or eliminates access to the pond for routine inspections and/or

maintenance, and 3) it can interfere with volume capacity, water flow, and intended

water quality benefits.  Wet basins should be designed to allow the growth of vegetation

only where it is necessary, and to limit the growth of vegetation throughout the

remainder of the basin.  The following design criteria should be considered:

1. The potential for cattail and sedge growth should be minimized.  A minimal

constant water depth of four feet or greater will reduce or prevent growth.

2. Side slopes of 2:1 will contain the width or thickness of emergent

vegetation to 5 or 6 feet in the basin periphery.  This should allow some

penetration by mosquitofish and will allow access for vector control staff if

mosquito abatement is necessary.

3. The maximum vegetated surface coverage should be 50%.  Clumps or

islands are preferred.  Designs utilizing concrete, rock or liners should be

used in areas where vegetation is not desired.

4. For large basins, a launch ramp should be provided to facilitate access for

vector control and/or maintenance equipment.

5. A method for water inflow diversion from influent channels and pipes as

well as a method for total basin dewatering should be incorporated in the

design.

Operation and Maintenance.  Regular maintenance of the basin is critical to

maintaining a healthy population of mosquitofish.  Overgrowth of vegetation and/or

decaying vegetation may adversely impact mosquitofish and limit their access to
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portions of the basin, while providing attractive habitats for vectors.  The following

maintenance procedures are recommended.

1. Monthly inspections to determine if and when vegetation control measures

are necessary.  When emergent vegetation spreads beyond the design

parameters, or otherwise contributes to a problem with vector control, it

should be promptly removed (or treated with a herbicide where

appropriate).  It is critical to begin vegetation control actions before the

basin is excessively overgrown.  Vegetation control may be needed

annually, bi-annually, or more frequently as conditions demand.

2. Floating vegetation, such as water hyacinth and primrose, should be

controlled monthly by physical removal (or the use of an aquatic herbicide

where appropriate).

3. When prevailing winds, or surface currents within the basin, cause an

accumulation of vegetation on a portion of the surface, removal should

occur more frequently.

4. Outlets and overflow channels should be kept free of debris so surface

outflows are not impeded by debris/vegetation accumulations in a portion

of the basin.

5. The sediment in the bottom of the permanent pool should be removed

every 2-5 years.

6. The presence or intermittent presence of mosquito eggs, larvae or pupae

is evidence of mosquito breeding.  Control measures should be initiated to

supplement the maintenance recommendations already discussed.

a. Consult the local vector control agency.

b. Maintain an adequate population of the mosquitofish.

c. Maintain a residual larvicide in the basin or establish a control plan

that utilizes frequent treatments with non-residual larvicides.
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Figure 12. Wet Basin
                 (I-5 & La Costa Ave.)

Vector Prevention in Structural BMPs

State of California, DHS Vector-Borne Disease Section

Completed June 1999 January 2000

Dense cattail plants. April 11, 2000 Vegetation hand-removal.
August 17, 2000

Rapid vegetation re-growth and colonization.
February 8, 2001
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Conclusions

This collaborative study provides a preliminary assessment of vectors associated

with a number of different structural BMP designs.  During the course of the study,

VBDS and the four collaborating vector control districts made design and maintenance

recommendations that, once implemented, reduced or eliminated habitat previously

available for vector production.  It is critical that vector control professionals be

consulted with regard to BMP design and maintenance to help minimize or prevent

vector production.  Vector control professionals can provide recommendations based on

experience and research that can minimize the potential of structural BMPs to harbor

and/or produce vectors.  In other cases, local agencies may disapprove of specific

designs or structures if they provide excessive habitat for vector species.  Proper review

of designs to ensure that vector issues have been addressed is necessary.  This

proactive, rather than reactive approach to the prevention of potential vector problems

will ultimately result in cost savings, reduce the need for ongoing vector surveillance

and control, and ensure compliance with the California Health and Safety Code.

However, it is understood that some structural BMP designs will require ongoing vector

surveillance and control.

Stormwater BMP structures are intended to have minimal operational oversight

and maintenance, thus it is critical to design facilities in as simple a manner as possible.

VBDS and vector control agencies throughout California recommend against the

construction of stormwater BMP structures that hold permanent or semi-permanent

sources of standing water; however, it is understood that some designs require this for

water quality purposes and/ or for proper operation.  Operation and maintenance criteria

that reduces or prevents vector production should be incorporated into operation and

maintenance manuals.  Adequate funding for plan review, structure maintenance, and

vector surveillance and control activities should be provided for prior to BMP

construction.  Ongoing cooperation between agencies and others responsible for

construction and/or maintenance of stormwater management structures and vector

control agencies will be needed to ensure that public health is not compromised.
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EXECUTIVE SUMMARY

The Plan for California’s Nonpoint Source Pollution Control Program (Program Plan) is the first
significant upgrade of California’s Nonpoint Source (NPS) Pollution Control Program (NPS
Program) since its inception in 1988.  California is required to have its Program conform to the
Clean Water Act (CWA) and section 6217 of the Coastal Zone Act Reauthorization Amendments of
1990 (CZARA).  The lead State agencies for upgrading the Program are the State Water Resources
Control Board (SWRCB) (designated lead water quality agency), the nine Regional Water Quality
Control Boards (RWQCBs), and the California Coastal Commission (CCC) (designated lead coastal
zone management agency).  The Program Plan will be submitted for approval to the
U.S. Environmental Protection Agency (USEPA) and the National Oceanic and Atmospheric
Administration (NOAA), the lead federal agencies that administer the CWA and the Coastal Zone
Management Act (CZMA) respectively.

Finding solutions to NPS pollution poses unique challenges.  Although the SWRCB and CCC have
lead roles in developing and coordinating the implementation of the Program, they are not solely
responsible for solving the problem.  Over 20 other State agencies have authorities, programs, or
responsibilities relating to the control of NPS pollution.  Coordinating and focusing such a large
number of entities to produce an effective NPS program in a state as large and geomorphologically
diverse as California poses unique and difficult challenges.  While increased use of regulatory
authorities can help to address certain categories of NPS pollution (such as the relatively recent
effort to issue permits for the most significant municipal storm water discharges), California will
need to rely on a wide range of tools, activities, and authorities to address NPS pollution statewide.
Initially, implementation will focus significant resources on management measures (MMs)
identified as primary and secondary in Table 8, on retooling the Program’s infrastructure, and on
institutionalizing Program processes and mechanisms to make certain the State meets the
commitments made in the Program Plan.

The State is committed to implementing the 61 NPS MMs by 2013 consistent with Federal
Administrative Guidance (USEPA and NOAA, 1998), the Three-Tiered Approach adopted in the
Nonpoint Source Management Plan, November 1988 (1988 Plan), and priorities identified in the
Watershed Management Initiative (WMI) Chapters.  The WMI, approved by the SWRCB in 1995,
is used to help the SWRCB meet its goal to provide water resource protection, enhancement, and
restoration.  WMI uses an integrated planning approach to create and implement unique solutions
for each watershed.  Each RWQCB and the SWRCB revises its WMI Chapter annually to reflect
changing priorities and conditions in the State’s watersheds.  Revisions currently underway will
ensure that the WMI chapters and RWQCBs’ actions are consistent with the Program Plan’s goal of
implementing all MMs by 2013.

Total Maximum Daily Loads (TMDLs) are another implementation planning tool that will enhance
the State’s ability to foster implementation of appropriate NPS MMs.  By providing watershed-
specific information, TMDLs will help target specific sources and corresponding corrective
measures and will provide a framework for using more stringent approaches that may be necessary
to achieve water quality goals and maintain beneficial uses.
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During the Fifteen-Year Strategy, the RWQCBs have committed to the development of
138 technical TMDLs and their associated implementation plans (see Appendix C).  The
commitment of financial and staff resources to this effort will be influential in addressing the State’s
effectiveness in controlling NPS problems.

NPS pollution, also known as polluted runoff, is the leading cause of water quality impairments in
California and in the Nation.  NPSs, including natural sources, are the major contributors of
pollution to impacted streams, lakes, wetlands, estuaries, marine waters, and ground water basins in
California and are important contributors of pollution to harbors and bays (SWRCB, 1998).  Unlike
pollution from distinct, identifiable point sources (e.g., industrial or waste water treatment plant
discharge pipes), NPS pollution comes from many diffuse sources.  Rainfall, snowmelt, or irrigation
water that moves over and through the ground results in NPS pollution.  As the runoff moves, it
picks up and carries away natural and human-made pollutants and deposits them into lakes, rivers,
wetlands, ground water, and other inland and coastal waters.

The Program’s roots were established in 1988 when the SWRCB adopted and the USEPA approved
the original plan for the 1988 Plan (SWRCB, 1988) in response to CWA section 319.  In 1990
Congress identified NPS pollution as a significant factor contributing to coastal water degradation,
noting the link between coastal water quality and land use activities.  In response, Congress
amended the CZMA by passing CZARA.  CZARA requires the lead water quality agency and
coastal zone management agencies to jointly develop and submit a coastal nonpoint pollution
control program (CNPCP).

In February 1994, the SWRCB initiated a comprehensive review of the Program using technical
advisory committees (TACs) for ten categories of NPS pollution.  Over 150 people participated in
the TACs as public and private representatives for irrigated agriculture, nutrient application,
pesticide application, confined animal facilities, grazing, urban runoff, on-site sewage disposal
systems, boating and marinas, hydromodification and wetlands, and abandoned mines.  The TACs
presented their recommendations to the SWRCB in 1995 (SWRCB, 1994 a-i).

In lieu of a separate program for the coastal zone, the State decided to satisfy CZARA requirements
on a statewide basis.  As required by statute, in September 1995, the SWRCB and CCC submitted
California’s initial CZARA response to USEPA and NOAA.  The response included two
documents: California’s Coastal Nonpoint Pollution Control Submittal, detailing the State’s
existing programs related to NPS pollution management, and the Initiatives in Nonpoint Source
Management, based on the recommendations of the TACs.

USEPA and NOAA released draft findings and conditions for the State’s September 1995 submittal
in October 1996.  In August 1997, the SWRCB, CCC, USEPA Region 9, and USEPA and NOAA
headquarters staffs negotiated the Action Plan which outlined a framework and activities for the
State to achieve both an approvable program consistent with CZARA and an “enhanced status”
Program by addressing the nine key elements in the USEPA’s Nonpoint Source Program and
Grants Guidance of 1997 and Future Years.  In July 1998, USEPA and NOAA issued their Final
Findings and Conditional Approval for California’s submittal.  Consistent with the Action Plan and
final administrative changes to CNPCP guidance issued in October 1998, for final approval the
State must:  (1) adopt MMs consistent with the Guidance Specifying Management Measures for
Sources of Nonpoint Pollution to Coastal Waters (USEPA, 1993); (2) identify back-up and
enforceable policies and mechanisms for the MMs; (3) demonstrate the ability for widespread
implementation of the MMs; and (4) address the nine key elements.
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The Program Plan is the State’s final submittal intended to satisfy the CWA section 319(h)
requirements for “an upgraded program” and the CZARA requirements for a CNPCP.  The Program
Plan achieves this goal by providing a single unified, coordinated statewide approach to dealing
with NPS pollution structured around 61 MMs.  MMs serve as general goals for the control and
prevention of polluted runoff.  Site-specific management practices (MPs) are then used to achieve
the goals of each management measure.  Implementation of MMs will occur using a fifteen-year
strategy with three nested five-year implementation plans.  The fifteen-year strategy and each
five-year implementation plan use an iterative program process.  The program process includes:
(1) assessing Program activities; (2) targeting efforts; (3) planning activities based on Program goals
and objectives; (4) coordinating the efforts of federal, State, and local agencies and stakeholders;
(5) implementing coordinated actions; (6) tracking and monitoring the results of implemented
actions; and (7) reporting on Program results.  The Program Plan is designed to be flexible and
adaptable over time.

Specifically, the Program Plan:

1. Adopts 61 MMs as goals for six NPS categories (agriculture, forestry, urban areas, marinas and
recreational boating, hydromodification, and wetlands/riparian areas/vegetated treatment
systems);

2. Provides a fifteen-year strategy for fully implementing the MMs;
3. Continues use of the “Three-Tiered Approach” for addressing NPS pollution problems (Tier 1:

Self-Determined Implementation of Management Practices [formerly referred to as “voluntary”
implementation]; Tier 2:  Regulatory Based Encouragement of Management Practices; and
Tier 3:  Effluent Limitations and Enforcement Actions).  Senate Bill 227 (California Water
Code [CWC] section 13369) requires the SWRCB to develop by February 1, 2001, guidance for
describing the process by which the SWRCB and RWQCBs will enforce the Program Plan;

4. Provides the first of three five-year implementation plans targeting activities for specific MMs
consistent with State and regional priorities in specific watersheds and also establishes
mechanisms for:  (a) coordination among agencies; (b) participation by the public; (c) assistance
technically and financially; (d) adoption of additional MMs as goals, if needed; and;
(e) monitoring and reporting of program effectiveness;

5. Promotes long-term interagency coordination among State agencies of the California
Environmental Protection Agency and Resources Agency as well as other local, State, and
federal agencies;

6. Identifies back-up authorities and enforceable policies and mechanisms for the 61 MMs adopted
by the State; and

7. Relies on the use of existing authorities and regulatory processes to achieve implementation but
allows for the adoption of the MMs as regulation after each five-year cycle if adequate progress
in NPS pollution control has not been demonstrated.

Program accountability is critical to reassure the public of the State’s commitment to deal with the
NPS pollution problem.  The Program Plan contains actions that will result in consistent and timely
evaluation and reporting of the Program’s progress in effectively dealing with NPS pollution.  This
includes annual, biennial, and five-year reporting cycles and the use of Internet-based interactive
information tools.  Also important is greater public participation through:  (1) development of the
five-year implementation plans; (2) tracking the implementation of and assessing effectiveness of
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MMs; (3) use of public reports; (4) expanded volunteer monitoring and education programs; (5) use
of the Internet; and, (6) expansion of public outreach workshops.

The Program Plan also contains a Memorandum of Understanding (MOU) between the SWRCB
and CCC.  Although the two agencies have worked side-by-side to complete this document, the
MOU commits the agencies to continue implementing the Program Plan after it is adopted by the
SWRCB and CCC and approved by the federal agencies.  Actions in the first five-year
implementation plan require the SWRCB and CCC to review and update existing Management
Agency Agreements and MOUs as appropriate and to develop others as needed.  This aspect is
important because the success of this Program Plan is dependent on the active participation of other
government agencies with NPS responsibilities and private partners with significant influences over
land use practices.
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TABLE ES-1

SUMMARY OF MAJOR TASKS THAT THE NPS PROGRAM LEAD AGENCIES SEEK TO COMPLETE AS OF 2003

Plan
section

A. Assess Program Activities

 The State will continue use of the State’s Water Quality Assessment (WQA) as the
primary tool for assessing NPS pollution statewide. By August 1, 2001, the SWRCB
will provide WQA data prepared pursuant to CWA sections 305(b) and 303(d) on the
Internet for public reference and to help monitor and track the effectiveness of the NPS
Program.  The data, included on the Geographically-based Water Body System
(GeoWBS) database, will identify water body size, degree to which beneficial uses are
supported, affected beneficial uses, pollutants, and pollution sources.

 By August 1, 2001, the State with the assistance of University of California, Davis’s
Information Center for the Environment (UCD ICE) will complete development of a
database that will enable State agencies to geographically track implementation of MMs
and MPs.

II-B

II-G

B. Target Efforts

 On even-numbered years or as required by the USEPA, the SWRCB will prepare the
CWA section 303(d) and TMDL priority lists that will assist the State in targeting
priorities by water body, geographic region, pollutant, etc.

 By December 31, 2000, the Critical Coastal Area (CCA) Committee will develop an
initial list of CCAs where targeted implementation of MMs will occur.

II-C

C. Plan Activities Based on Program Goals and Objectives

 By July 1, 2000 and annually thereafter, the SWRCB, CCC, and RWQCBs will prepare
joint annual workplans for NPS Program activities to include information on use of
funding sources (including bond funds).

 By July 1, 2000, the CCC will update its in-house Procedural Guidance Manual to
reflect newest development of NPS MMs and to provide guidance for updates and
amendments to local coastal programs (LCPs) and development of new LCPs.

 Pursuant to the schedules listed in Appendix C, the RWQCBs will develop TMDLs.

II-D &
Apx C

D. Coordinate Efforts of Federal, State, and Local Agencies and Stakeholders

 By January 31, 2000, the SWRCB and CCC will sign an MOU designed to enhance
coordination between these agencies.

 By July 1, 2000, the SWRCB and CCC will convene the initial meeting of the
Interagency Coordinating Committee (IACC). By September 30, 2000 the CCC and
SWRCB will convene the initial meeting of the CCA Committee.

 By July 1, 2000, the SWRCB and CCC will initiate the development of five-year
implementation plans for the California Environmental Protection Agency (Cal/EPA),
California Resources Agency (Cal/RA), and other agencies with a goal of completing 50
to 100 percent of these plans by December 31, 2000.

 By July 1, 2000, the SWRCB and CCC will begin the process to update existing
Memorandums of Understanding/Management Agency Agreements (MOUs/MAAs)
(e.g., agreements with the State Board of Forestry/Department of Forestry, Department
of Pesticide Regulation, and Department of Food and Agriculture) and develop new
MOUs/MAAs with other agencies as needed. By August 1, 2003, the SWRCB and
CCC will prepare a schedule for completing any necessary remaining MOUs/MAAs.

II-E

0018264



vii

Plan
section

E. Implement Coordinated Actions

 By July 1999 and each year thereafter, the SWRCB and RWQCBs will support
activities using CWA section 319(h) funds to implement the CAMMPR MMs.

 By February 2001, the SWRCB will develop guidance to be used by the SWRCB and
RWQCBs in establishing the process by which the SWRCB and RWQCBs will enforce
their authorities as outlined in this Program Plan (CWC §13369).

 By July 1, 2002, the State will prepare California MM implementation guidance.  Links
to existing guidance for implementation of MMs and MPs will be provided on the NPS
Program website(s) in the interim (examples of existing guidance used in California
include Natural Resources Conservation Service (NRCS) technical guides and Storm
Water Quality Task Force Manuals).

 Pursuant to the schedules listed in Appendix C, the RWQCBs will begin
implementation of TMDL implementation plans.

II-F

F. Track and Monitor Results of Implemented Actions

 By November 30, 2000, the SWRCB will assess and report to the Legislature on the
SWRCB’s and RWQCBs’ current surface water quality monitoring programs for the
purpose of designing a proposal for a comprehensive surface water quality monitoring
program for the State (as provided for in CWC §13192).

 By January 1, 2001, the SWRCB will prepare and submit to the Legislature a report
that proposes the implementation of a comprehensive program to monitor the quality of
State coastal watersheds, bays, estuaries, and coastal waters and their marine resources
for pollutants (as provided for in CWC §13181[c]).

II-G

G. Report on Program Results

 By August 1, 2000 and annually thereafter, the SWRCB will submit to the Legislature
and make available to the public, copies of and a summary of information in all SWRCB
and RWQCB reports that contain information related to NPS pollution and that the
SWRCB or RWQCB are required to prepare in the previous fiscal year pursuant to
CWA sections 303, 305(b), and 319 and CZARA section 6217. (CWC §13369[b])

 By August 1, 2001 and August 1, 2003, the SWRCB and CCC will complete biennial
reports, for evaluation by USEPA and NOAA as well as other agencies and the public,
regarding the State’s progress in implementing the NPS Program.

II-G

  The reports to be produced in 2001 and 2003 will provide details to address questions such as:
1. Have the activities identified in the five-year plans been completed and have the associated performance measures

been achieved?
2. Has an MM implementation tracking system been established?  Based on that system, what is the extent of MM

implementation for all source categories throughout the State?
3. Has the IACC become active and successful in fostering implementation?
4. Has the SWRCB/RWQCBs published NPS enforcement guidance in 2001 as per CWC section 13369(a)(2)(B)?
5. Has the technical assistance to land owners and managers been improved through the issuance of technical guides,

information sharing, “field-level” assistance and/or other activities?
6. Have other State and federal agencies and non-governmental entities become involved in implementing the NPS

Program? Where necessary, have formal agreements been established to enhance the effectiveness of these
partnerships?

7. Has the planning process for the next five-year plan (2003-2008) been established to achieve more specific plans
that include measurable objectives and that involve a wide range of key stakeholders?

8. Have adequate efforts been made to identify funding needs and mechanisms to ensure continuing MM
implementation and Program Plan success?
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VOLUME I

NONPOINT SOURCE PROGRAM STRATEGY AND
IMPLEMENTATION PLAN, 1998-2013 (PROSIP)

I. NONPOINT SOURCE PROGRAM OVERVIEW

A. Vision and Goals
Since 1991, staffs of the State Water Resources Control Board (SWRCB), California
Coastal Commission (CCC), and nine Regional Water Quality Control Boards
(RWQCBs), in coordination with other agency staffs and the public, have conducted a
comprehensive inquiry into the future direction of California’s Nonpoint Source
Pollution Control Program (Program).  This inquiry shows clearly that Californians have
invested significant resources to address nonpoint source (NPS) pollution and improve
water quality; however, NPSs continue to be a major contributor of pollution to State
waters.

The Plan for California’s Nonpoint Source Pollution Control Program (Program Plan)
is intended to focus and expand the State’s efforts over the next 15 years to prevent and
control NPS pollution.  The vision of the NPS Program is to reduce and prevent NPS
pollution so that the waters of California support a diversity of biological, educational,
recreational, and other beneficial uses.  The NPS Program addresses both surface and
ground water quality.  The goals of California’s NPS Program are the following:

Track, Monitor, Assess, and Report Program Activities
 Improve monitoring and assessment of State water quality and the effectiveness of

management practices (MPs) that are implemented to prevent and control NPS
pollution.

 Ensure consistent, accurate reporting and dissemination of information related to
water quality and related environmental data, sources of NPS pollutants, and
pollution control and prevention activities.

Target Program Activities
 Manage NPS pollution, where feasible, at the watershed level—including pristine

areas and watersheds that contain water bodies on the Clean Water Act (CWA)
section 303(d) list—where local stewardship and site-specific MPs can be
implemented through comprehensive watershed protection or restoration plans.

 Apply previous experiences to future decisions (e.g., through the use of pilot projects
and the incorporation of “lessons learned”).

Coordinate with Public and Private Partners in All Aspects of the Program
 Build the NPS Program upon a foundation of public involvement and support and

encourage public participation throughout all stages of the NPS Program.
 Encourage innovative approaches to NPS pollution control and prevention through

interagency, interdisciplinary, and volunteer activities.
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 Strive to make regulatory, planning, and monitoring processes and programs more
effective, efficient, and user-friendly and to coordinate related programs to avoid
duplication where possible.

Provide Financial and Technical Assistance and Education
 Enhance the leadership roles of the SWRCB, RWQCBs, CCC, and other agencies in

providing local governments and the public with technical and financial assistance
and educational programs related to NPS pollution control, land use management,
and watershed management.

 Support applied research to expand NPS Program implementation (e.g., development
of improved, cost-effective MPs, and environmentally friendly products).

Implement Management Measures
 Ensure the protection and restoration of State’s water quality, existing and potential

beneficial uses, critical coastal areas (CCAs), and pristine areas by implementing
management measures (MMs) to prevent and control NPS pollution.  All MMs will
be implemented, where needed, by 2013.1  MMs serve as general goals for the
control and prevention of polluted runoff.  Site-specific MPs are then used to achieve
the goals of each MM.

 Target implementation of MMs using a combination of non-regulatory activities and
enforceable policies and mechanisms with self-determined cooperation preferred
over prescriptive measures.

To ensure that the NPS Program goals are met, the SWRCB, CCC, and RWQCBs have
already taken the following steps:  (1) developed MMs that are appropriate for
implementation in California and (2) prepared an iterative Fifteen-Year Program
Strategy (Strategy) and Five-Year Implementation Plan (1998-2003) (Implementation
Plan).

Additional steps in California’s long-term strategy and initial short-term plan that are
needed are:
 Adoption of NPS MMs by the SWRCB and CCC as goals or through a rulemaking

process, as necessary, to ensure that they are implemented statewide by the year
2013;

 Establish and enter into the first five-year plan all relevant information for each
process element for primary and secondary MMs by July 1, 2000, with the exception
of numeric program performance measures.  Numeric program performance
measures will be established for each primary and secondary MM in the first
five-year plan by October 1, 2000.  The revised five-year plan will be distributed to
the public by November 1, 2000.

1 MMs are identified in Volume II of this Program Plan: California’s Management Measures for Polluted Runoff
(CAMMPR). CAMMPR identifies MMs for five land-use categories: (1) agriculture, (2) forestry (silviculture), (3) urban
areas, (4) marinas and recreational boating, and (5) hydromodification.  MMs specific to wetlands, riparian areas, and
vegetated treatment systems are also identified.  CAMMPR has been reviewed by other agencies with authorities and
programs that are critical to addressing NPS pollution.  Additional workshops were held in Southern and Northern
California to solicit public input.
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 Publication of an MMs Guidance document that includes examples of MPs that
achieve the goals of each MM;

 Building a foundation for agencies with authorities related to the NPS Program to
coordinate and collaborate in problem solving, implementing MMs, monitoring, and
assessing program success (e.g., review and revise existing agency agreements or
develop new agency agreements; convene an interagency committee or similar
working forum);

 Increased funding and enhanced education to foster implementation of MMs
statewide; and

 Conducting a workshop and reporting every two years (biennially) on the status of
the NPS Program.

B. History
Nonpoint Source Water Quality Issues in California
California is a geomorphologically diverse state with 1,609 miles of shoreline and more
than 200,000 miles of rivers and streams; 1.6 million acres of lakes and reservoirs;
645,000 acres of estuaries, harbors, and bays; and 275,000 acres of wetlands.  California
also contains more than 100 million acres of land, almost half of which (44.6 percent) is
owned and/or overseen by the federal government (e.g., the U.S. Forest Service [USFS]
and Bureau of Land Management [BLM]).

NPS pollution, also known as polluted runoff, is the leading cause of water quality
impairments in California and nationally.  NPSs, including natural sources, are the major
contributors of pollution to impacted streams, lakes, wetlands, estuaries, marine waters,
and ground water basins in California and are important contributors of pollution to
harbors and bays (SWRCB, 1998).  Unlike pollution from distinct, identifiable point
sources (e.g., a discharge pipe), NPS pollution comes from many diffuse sources.  It is
caused by rainfall, snowmelt, or irrigation water that moves over and through the
ground.  As the runoff moves, it picks up and carries away natural and human-made
pollutants and deposits them into lakes, rivers, wetlands, ground water, and other inland
and coastal waters.

Adverse effects of point sources of pollution (e.g., those subject to National Pollutant
Discharge Elimination System [NPDES] or Waste Discharge Permits [WDRs]) and
NPSs of pollution on coastal areas include closures of beaches and shellfish harvest
areas due to contamination (see Table 1).  In 1998, causes of California beach closings
or advisories included:  (1) elevated bacteria levels—1,395 events; (2) sewage spills—
1,607 events; and (3) rain related events—2,222 events (rain events include combined
sewer overflows, storm water runoff, storm drains, and floods) (Natural Resources
Defense Council [NRDC], 1999).  Data from the National Shellfish Register reveal that
in 1995, the most recent year that data are available, shellfish harvesting was prohibited
at 9,000 out of 24,000 acres (38 percent) of harvesting areas in California due to water
quality concerns (National Oceanic and Atmospheric Administration [NOAA], 1997).
Table 2 contains 1995 pollution source data for harvesting waters in the State of
California and in the Nation.
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TABLE 1. CALIFORNIA BEACH CLOSING AND ADVISORY (C/A) COMPARISONS: 1991-1998 (NRDC, 1999)

Year Beach days affected by C/A
lasting less than 6 weeks

Number of Extended C/A
(lasting 6-12 weeks)

Number of Permanent C/A
(lasting more than 12 weeks)

1998 at least 3,273 30 12

1997 at least 1,141 1 37

1996 at least 1,061 7 9

1995 at least 1,305 3 11

1994 at least 910 2 6

1993 at least 1,397 2 2

1992 at least 609 2 1

1991 at least 745 1 5

TABLE 2. PRINCIPAL OR CONTRIBUTING FACTORS IN HARVEST-LIMITED SHELLFISH GROWING AREAS NATIONALLY,
1995 (NOAA, 1997)

Type % (total is > 100% as areas can be
affected by a combination of sources)

Urban runoff 40

Unidentified sources upstream of coastal watersheds 39

Wildlife 38

Individual waste water treatment systems (e.g., septic tanks) 32

Waste water treatment plants 24

Agricultural runoff 17

Marinas 17

Boating 13

Industrial facilities 9

Combined sewer overflows 7

Direct discharges 4

Feedlots 3
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The major sources of NPS pollution in California are related to land use activities that
occur throughout watersheds and include:  (1) agriculture, (2) forestry (silviculture),
(3) urban runoff, (e.g., from construction sites, roads and highways, septic systems),
(4) marinas and boats, (5) hydromodification activities, and (6) resource extraction
(e.g., mining) (see Table 3).  Atmospheric deposition is also a source of NPS pollution.
Examples of pollutants associated with specific land use activities include:
 Excess pesticides and fertilizers from agricultural lands, urban lawns, and parks;
 Oil, grease, heavy metals, and chemicals from urban streets, parking lots, and

industrial sites;
 Sediment from improperly managed construction sites, crop and forest lands,

abandoned roads, and eroding streambanks;
 Bacteria and nutrients from livestock, pet wastes, and faulty septic systems; and
 Other pollutants (e.g., salt from irrigation practices, acid from abandoned mines).

Agency Roles in Program Development and Implementation
The NPS Program’s roots were established in 1988 when the SWRCB adopted and the
U.S. Environmental Protection Agency (USEPA) approved the original plan, the
NPS Management Plan, November 1988 (1988 Plan) (SWRCB, 1988), in response to
CWA section 319.  CWA section 319 required states to develop assessment reports that
described the state’s NPS problems and to establish an NPS management program to
control or prevent the problems.  The 1988 Plan identified projected and proposed
activities to initiate the NPS Program and both to measurably improve water quality and
the implementation of best MPs.

After passage of CWA section 319, Congress determined that additional efforts were
needed to protect coastal waters from NPS pollution and subsequently enacted the
Coastal Zone Act Reauthorization Amendments of 1990 (CZARA).  In passing CZARA,
Congress noted the link between coastal water quality and land use activities and
directed states to improve state and local efforts to manage land use activities that
degrade coastal waters and coastal habitats (USEPA and NOAA, 1993).  CZARA
section 6217 requires coastal states to:  (1) identify land uses which individually or
cumulatively may cause or contribute significantly to a degradation of coastal waters;
(2) identify “Critical Coastal Areas” and identify and implement additional measures
where necessary to achieve and maintain water quality in such areas; (3) identify and
adopt MMs to prevent and control NPS pollution; (4) provide technical assistance to
local governments and the public to implement the MMs; (5) provide opportunities for
public participation in Coastal Nonpoint Source Pollution Control Program (CNPCP)
development and implementation; (6) enhance cooperation between the states’ land and
water use agencies; and (7) identify a program area sufficient to control NPS pollution
affecting coastal waters.  In addition, CZARA amended section 306 of the Coastal Zone
Management Act (CZMA) requiring that “ … the management program contains
enforceable policies and mechanisms to implement the applicable requirements of the
Coastal Nonpoint Pollution Control Program of the State required by section 6217 ….”
(CZMA section 306[d][16]).
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In February 1994, the SWRCB initiated a comprehensive review of the NPS Program
using technical advisory committees (TACs) for ten NPS categories.  Over 150 people
participated in the TACs as public and private representatives for irrigated agriculture,
nutrient application, pesticide application, confined animal facilities, grazing, urban
runoff, on-site sewage disposal systems (OSDSs), boating and marinas,
hydromodification and wetlands, and abandoned mines.  The TACs presented their
recommendations to the SWRCB in 1995.  Common themes expressed in the TAC
Reports include the following:
 Self-determined cooperation is preferred over prescriptive measures;
 Public education should be enhanced so that individuals can take responsibility for

preventing and controlling NPS pollution;
 NPS pollution should be managed on a watershed scale where local stewardship and

problem-responsive measures can be devised through comprehensive watershed
protection plans;

 The State should provide for comprehensive and directed technical assistance to
local groups and individuals; and

 Activities of resource management agencies should be better coordinated.

In September 1995, the SWRCB and CCC submitted California’s initial response to
CZARA to USEPA and NOAA—the lead federal agencies that administer the CWA and
CZMA, respectively.  California’s submittal package included two documents:
California’s Coastal Nonpoint Pollution Control Submittal (SWRCB and CCC, 1995)
and Initiatives in Nonpoint Source Management (Initiatives Document) (SWRCB,
1995).2  In July 1998, USEPA and NOAA issued their Final Findings and Conditional
Approval for California’s submittal.

The SWRCB, RWQCBs, and CCC are committed to enhancing the NPS Program to
further protect water quality and to address the federal findings and conditions.  The
revised NPS Program incorporates MMs into the Program Plan to help coordinate
agency and individual actions.  Volume II of the Program Plan—California
Management Measures for Polluted Runoff  (CAMMPR)—identifies 61 MMs with
related State authorities for NPS pollution prevention and control in California
(Table 4).3  Staffs from the SWRCB, CCC, USEPA, and other agencies held initial
meetings to review and refine CAMMPR and to identify actions to implement MMs over
the next five to 15 years.  Staff workshops to solicit public input were also held in
Southern and Northern California in December 1998 and July 1999.

The SWRCB and CCC, in coordination with the nine RWQCBs, are the lead State
agencies in California for the development and implementation of the Program Plan.

2 California’s Coastal Nonpoint Pollution Control Submittal (SWRCB and CCC, 1995) details California’s existing
programs related to the management of NPS pollution. The Initiatives in Nonpoint Source Management (SWRCB,
1995), which is based on the TACs’ recommendations, recognizes the need to continue and build upon the collaborative
work initiated by the TACs.
3 These MMs are based on the Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters (g-Guidance) (USEPA, 1993).
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TABLE 4. CALIFORNIA NONPOINT SOURCE MANAGEMENT MEASURES

(1) AGRICULTURE 3.6 Education/Outreach
A. Erosion and Sediment Control A. Pollution Prevention/Education--General Sources
B. Confined Animal Facilities Wastewater and Runoff (4) MARINAS & RECREATIONAL BOATING
C. Nutrient Management 4.1 Assessment, Siting, and Design
D. Pesticide Management A. Water Quality Assessment
E. Grazing Management B. Marina Flushing
F. Irrigation Water Management C. Habitat Assessment
G. Education/Outreach D. Shoreline Stabilization
(2) FORESTRY (SILVICULTURE) E. Storm Water Runoff
A. Preharvest Planning F. Fuel Station Design
B. Streamside Management Areas G. Sewage Facilities
C. Road Construction/Reconstruction H. Waste Management Facilities
D. Road Management 4.2 Operation and Maintenance
E. Timber Harvesting A. Solid Waste Control
F. Site Preparation and Forest Regeneration B. Fish Waste Control
G. Fire Management C. Liquid Material Control
H. Revegetation of Disturbed Areas D. Petroleum Control
I. Forest Chemical Management E. Boat Cleaning and Maintenance
J. Wetlands Forest F. Maintenance of Sewage Facilities
K. Postharvest Evaluation G. Boat Operation
L. Education/Outreach 4.3 Education/Outreach
(3) URBAN AREAS A. Public Education
3.1 Runoff from Developing Areas (5) HYDROMODIFICATION
A. Watershed Protection 5.1 Channelization and Channel Modification
B. Site Development A. Physical and Chemical Characteristics of Surface Waters
C. New Development B. Instream and Riparian Habitat Restoration
3.2 Runoff from Construction Sites 5.2 Dams
A. Construction Site Erosion and Sediment Control A. Erosion and Sediment Control
B. Construction Site Chemical Control B. Chemical and Pollutant Control

3.3 Runoff from Existing Development C. Protection of Surface Water Quality and Instream and
Riparian Habitat

A. Existing Development 5.3 Streambank and Shoreline Erosion
3.4 On-site Disposal Systems A. Eroding Streambanks and Shorelines
A. New On-site Disposal Systems 5.4 Education/Outreach
B. Operating On-site Disposal Systems A. Educational Programs

3.5 Transportation Development: Roads, Highways, and Bridges (6) WETLANDS, RIPARIAN AREAS, AND
VEGETATED TREATMENT SYSTEMS

A. Planning, Siting, and Developing Roads and Highways A. Protection of Wetlands and Riparian Areas
B. Bridges B. Restoration of Wetlands and Riparian Areas
C. Construction Projects C. Vegetated Treatment Systems
D. Construction Site Chemical Control D. Education/Outreach
E. Operation and Maintenance
F. Road, Highway, and Bridge Runoff Systems
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The roles of the SWRCB and CCC are outlined in the Memorandum of Understanding
(MOU) between those two agencies.  The role of all of the State and federal partners is
to:
 Implement the 61 MMs by 2013.  Activities to support implementation will be

included by the RWQCBs in the WMI chapters and by the State agencies in their
five year implementation plans.  Implementation of the MMs will also be
incorporated into the NPS updates of the basin plans and other enforceable policy
tools.

 Track implementation and effectiveness by MM and source category and provide
this information to the SWRCB as part of the monitoring and assessment strategy.

 Actively participate in biennial and five-year program reviews, as well as new goal-
setting activities, including the development of five-year implementation plans.

 Coordinate with the SWRCB in developing guidance as required by section 13369 of
the California Water Code (CWC) to be used by the SWRCB and the RWQCBs to
enforce the Program Plan.

 Coordinate NPS-related planning, assessment, and regulatory activities.
 Support statewide initiatives to implement the MMs.

California must enhance the NPS Program to remain eligible for funding for water
quality and coastal protection by USEPA and NOAA.  Implementation of the
NPS Program is primarily supported by grants from USEPA under CWA section 319(h),
approximately $10.6 million in Federal Fiscal Year (FFY) 1999.  To continue to receive
this level of funding--an increase of about $5.3 million from FFY 1998--the State must
continue to protect and restore water quality and develop an effective NPS Program that
complies with both the CWA and CZMA.  Implementation of the Program Plan will
occur through 2013 (within 15 years of the July 1998 federal conditional approval by
USEPA and NOAA pursuant to CZARA).

C. Program Infrastructure

Program infrastructure refers to the structure of the program, its components, and how
they interact in a systematic process to achieve the program's goals.  The Program Plan
has three major components:  (1) an overall long-term Fifteen-Year Program Strategy
(Strategy); (2) three five-year implementation plans nested within the Strategy; and
(3) 61 MMs.  Running through and connecting these major components is a sequential
iterative process that begins with assessing the program, identifying pollutant sources,
and determining condition of water bodies and ends with reporting program results.  It
begins again with assessment activities (see Figure 1).  The Program Plan infrastructure
is designed to produce a dynamic program that is responsive to changing conditions
during its fifteen-year life.

Program Process
For the Program Plan to produce a living, responsive program that is useful throughout
its fifteen-year duration, previous experience (e.g., in implementing MMs) must be
integrated into present and future planning and implementation efforts.  Figure 1 depicts
the Program Plan’s iterative model.  At any time during the fifteen-year life of the
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FIGURE 1. NPS PROGRAM PROCESS
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Acronyms used above: CCA - Critical Coastal Areas; MMs - Management Measures; MPs-Management
Plans; TMDL-Total Maximum Daily Load; NPDES - National Pollution Discharge Elimination System; 
MBNMS WQPP- Monterey Bay National Marine Sanctuary Water Quality Protection Program

Report Biennially (accountability)
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Track implementation of MMs and MPs

Monitor water quality (agency and citizen monitoring)

Implement
Provide financial and technical assistance and education
Implement MMs and install MPs

Coordinate
Identify lead and partner agencies and public and private

partnerships (e.g., watershed groups)

Plan
Identify five-year activities, goals, and next steps [for

NPS Program and other State/federal/local programs (e.g.,
TMDL, NPDES, Basin Plans, CALFED, MBNMS WQPP)]

Target
Target efforts [base on geographic areas (pristine areas,

303(d) waters, CCAs, etc.), sources and related MMs,
and high probability of success with available resources]
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Program Plan, agencies and other stakeholders should be able to: (1) assess the present
Program’s activities; (2) target efforts; (3) plan future actions based on past and present
goals and objectives; (4) coordinate federal, State, and local agencies’ and stakeholders’
efforts; (5) implement collaborated actions; (6) obtain data on water quality and
implementation effectiveness from tracking and assessment documentation, Total
Maximum Daily Loads (TMDLs), and other agency and citizen monitoring programs;
and (7) return to Step 1 to reassess the NPS Program’s progress and effectiveness.

Fifteen-Year Program Strategy
The Strategy, described later in this document, outlines how California will seek to
achieve the vision and goals of the NPS Program.  Specifically, the State will use the
“Three-Tiered Approach” of broad-based local stewardship backed up by regulatory
authority under the Porter-Cologne Water Quality Control Act (Porter-Cologne Act)
with other local, State, and federal authorities serving as additional enforceable and/or
back-up authorities.  Recommendations from the TACs and from additional agency
and stakeholder meetings convened by the SWRCB and CCC in 1998 and 1999 are a
central part of the NPS Program.

The Strategy includes elements prescribed in federal guidance (NOAA and
USEPA, 1993 and USEPA, 1996), including:
 A process to implement MMs to help coordinate agency and individual actions

rather than focus on individual practices or separate programs;
 Actions related to administrative coordination, technical and financial

assistance, public participation, critical coastal areas (CCAs), additional MMs
as goals, and monitoring;

 A strategy for and evaluation of back-up authorities;
 A process to track implementing actions to assess Program progress and

effectiveness; and
 The “nine key elements” of a dynamic and effective NPS management

program.  (See Appendix A.)

Five-Year Implementation Plans
Nested within the Strategy are three five-year implementation plans that describe the
who, what, where, when and how of Program implementation.  In each five-year
implementation plan, California will target implementation actions where the
NPS Program can make a difference in correcting current and potential problems.

Targeting involves a balance between the need to implement NPS controls broadly
and the need to address priority water quality problems in specific watersheds.
Targeting also allows the State to use limited resources efficiently and to ensure that
actions are tailored to match the diversity of California’s climate and land use
activities.  With climate ranging from rain forest in the north to desert in the south,
different approaches are needed to manage NPS pollution in the State.  In establishing
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targets, the State will address both pollution prevention and water quality
improvement goals, including the protection of exceptional inland and coastal areas
that are threatened by reasonably predictable increases in pollution loadings from new
or expanding NPSs.

Each implementation plan will identify a set of MMs on which to target NPS Program
efforts during the five-year time period.  The implementation plans will also identify a
series of actions related to (1) assessing water quality conditions and/or institutional
efforts; (2) targeting implementation based on geographic regions or other criteria;
(3) performing planning activities; (4) coordinating public and private efforts;
(5) implementing the targeted MMs; and (6) obtaining data on water quality and
implementation effectiveness.  The Plans will also identify agencies responsible for
MM implementation and will include actions, performance measures, and milestones.

Phased Approach to Managing Nonpoint Source Pollution

The State is committed to implementing the 61 NPS MMs by 2013, consistent with
Federal Administrative Guidance (USEPA and NOAA, 1998) and the Three-Tiered
Approach adopted in the 1988 Plan.  The implementing agencies will increase the use of
regulatory authorities as necessary to ensure implementation is achieved.  In accordance
with CWC section 13369, the SWRCB will develop on or before February 1, 2001
guidance to be used by the SWRCB and RWQCBs in establishing the process by which
the SWRCB and RWQCBs will enforce their authorities as outlined in this Program
Plan.

Initially the State is adopting the 61 MMs contained in CAMMPR as goals.  MM
implementation will be achieved through a set of activities outlined in each five-year
implementation plan and will rely on existing local, State, and federal authorities and
private efforts.  At the end of each five-year implementation cycle, the State will
evaluate and report on the effectiveness of the Program Plan to achieve the stated goals.
Success will be determined by (1) the degree to which the performance measures have
been met; (2) geographic extent of MM implementation; (3) selected evaluation of MPs
used to implement MMs; and (4) analysis of available water quality information in those
areas where implementation has occurred.  Based on this evaluation, the SWRCB and
CCC, in coordination with the RWQCBs and other appropriate agencies, will make
public their findings and recommendations for the next five-year cycle.  Depending on
the degree of success, the State may choose to maintain the in-place efforts, modify, or
add MMs and/or actions for each target MM.  In cases where adequate progress is
clearly not being made, the State will consider rulemaking to ensure successful
implementation of specific MMs.  Implementation of MMs in additional watersheds and
water bodies will also take place as new geographic areas with NPS pollution are
identified and targeted.
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D. Legal Framework

Introduction
This section describes California’s legal framework for implementing the NPS Program.
The framework is based on two primary federal laws—the CWA and CZMA—and State
and local law.  In California, the Porter-Cologne Act is the principal State law governing
water quality in California, and it provides the primary back-up authority to implement
the NPS MMs.  However, other State and local authorities are also critical components
of the legal framework that address NPS pollution in California.  In addition to the
Porter-Cologne Act, this section describes the California Coastal Act (Coastal Act), the
California Environmental Quality Act (CEQA), and the California Planning, Zoning and
Development Law.  Additional details on these and other authorities that are part of this
framework are identified in Volume II: CAMMPR.  Details on the SWRCB’s and
CCC’s statutory authority for addressing NPSs are included in Appendix B—Legal
Opinions.

Federal Laws
The Federal Water Pollution Control Act Amendments of 1972 and 1987, known as the
CWA (33 United States Code [USC] §§1251 et seq.), are the principal federal statutes
for water quality protection.  In California, the SWRCB and nine RWQCBs administer
many of the CWA’s provisions.  The CWA requires the State to adopt water quality
standards and to submit those standards for approval by the USEPA.  For point source
discharges to surface water, the CWA authorizes USEPA or approved states to
administer the NPDES Program.  CWA section 303(d) requires states to list surface
waters not attaining (or not expected to attain) water quality standards after the
application of technology-based effluent limits, and states must perform a TMDL for all
waters on the CWA section 303(d) list.  The CWA also establishes a loan program—the
State Revolving (SRF)—for the construction of water quality projects, including NPS
projects.

In the 1987 CWA Amendments, Congress added CWA section 319 (33 USC §1329)
which required states (1) to develop Assessment Reports that described the states’ NPS
problems, (2) to establish Management Programs to address these problems, and (3) to
provide funding to support implementation of the Programs.  California’s Nonpoint
Source Management Plan (SWRCB, 1988) outlined a general approach to address
persistent NPS problems using education and outreach, financial and technical
assistance, and regulatory authorities when necessary.  To enhance activities to address
NPS water pollution, states are currently encouraged to upgrade their NPS programs.  In
1996, USEPA issued CWA section 319 program guidance that identified “nine key
elements” that must be addressed to receive USEPA approval for upgraded NPS Plans
(See Appendix A).  Pursuant to the 1998 Clean Water Action Plan (CWAP), states with
upgraded NPS Programs will receive increased funding based on a federal appropriation
for State NPS Programs above $100 million.  For California to receive additional
funding in FFY 2000 and beyond, USEPA must certify that California’s NPS Program
has been upgraded consistent with the “nine key elements.”
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The CZMA of 1972 (16 USC §§1451 et seq.) established a national framework for
effective management, protection, development, and beneficial use of the coastal zone.
Pursuant to the CZMA, California prepared the California Coastal Management Program
(CCMP) which was approved by NOAA.  The bulk of California's coast is within the
jurisdiction of the CCC pursuant to the Coastal Act of 1976 (Public Resources Code
[PRC] §§30000 et seq.), while the San Francisco Bay Conservation and Development
Commission (SFBCDC) has jurisdiction in San Francisco Bay (SFB) pursuant to the
McAteer-Petris Act (MPA) (Government Code §§66600 et seq.).  The State Coastal
Conservancy (SCC) is a third partner agency in the CCMP.

Recognizing that the CZMA did not specifically mention water quality, in 1990
Congress amended CZMA section 306(d)(16)(16 USC §1455[d][16]) and added
section 6217 (16 USC §1455b) to focus on NPS pollution problems and the protection of
coastal waters.  CZARA section 6217 requires state coastal zone management (CZM)
agencies, in coordination with state water quality agencies, to develop and implement
MMs to restore and protect coastal waters from adverse impacts of NPS pollution.
Similarly, CZMA section 306(d)(16)(16 USC §1455[d][16]) requires that state CZM
programs contain enforceable policies and mechanisms to implement applicable
requirements of CZARA section 6217.  To achieve these goals, states were directed to
coordinate and integrate their existing CZM and water quality plans and programs,
including the states’ NPS management plans.

Porter-Cologne Water Quality Control Act (Porter-Cologne Act)
The Porter-Cologne Act is the principal law governing water quality regulation in
California.  It establishes a comprehensive program to protect water quality and the
beneficial uses of water.  The Porter-Cologne Act applies to surface waters, wetlands,
and ground water and to both point and NPSs of pollution.  Pursuant to the Porter-
Cologne Act (CWC section 13000), it is the policy of the State:
 That the quality of all the waters of the State shall be protected,
 That all activities and factors affecting the quality of water shall be regulated to

attain the highest water quality within reason, and
 That the State must be prepared to exercise its full power and jurisdiction to protect

the quality of water in the State from degradation.

The Porter-Cologne Act established nine RWQCBs and the SWRCB which are charged
with implementing its provisions and which have primary responsibility for protecting
water quality in California.  The SWRCB provides program guidance and oversight,
allocates funds, and reviews RWQCB decisions.  In addition, the SWRCB allocates
rights to the use of surface water.  The RWQCBs have responsibility for individual
permitting, inspection, and enforcement actions within each of nine hydrologic regions.
The SWRCB and RWQCBs have numerous NPS-related activities, including problem
monitoring and assessment, planning, financial assistance, and regulatory and non-
regulatory management.

The RWQCBs regulate discharges under the Porter-Cologne Act primarily through
issuance of NPDES and WDR permits.  Anyone discharging or proposing to discharge
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materials that could affect water quality (other than to a community sanitary sewer
system regulated by an NPDES permit) must file a report of waste discharge.  The
SWRCB and the RWQCBs can make their own investigations or may require
dischargers to carry out water quality investigations and report on water quality issues.
The Porter-Cologne Act provides several options for enforcing WDRs and other orders,
including cease and desist orders, cleanup and abatement orders, administrative civil
liability orders, civil court actions, and criminal prosecutions.

The Porter-Cologne Act also implements many provisions of the federal CWA, such as
the NPDES permitting program.  Section 401 of the CWA gives the SWRCB the
authority to review any proposed federally permitted or federally licensed activity which
may impact water quality and to certify, condition, or deny the activity if it does not
comply with State water quality standards.  If the SWRCB imposes a condition on its
certification, those conditions must be included in the federal permit or license.

Except for dredge and fill activities, injection wells, and solid waste disposal sites,
WDRs may not "specify the design, location, type of construction or particular manner
in which compliance may be had" (Porter-Cologne Act section 13360).  Thus, WDRs
ordinarily specify the allowable discharge concentration or load or the resulting
condition of the receiving water, rather than the manner by which those results are to be
achieved.  However, RWQCBs may impose discharge prohibitions and other limitations
on the volume, characteristics, area, or timing of discharges and can set discharge
limitations such that the only practical way to comply is to use MPs.  RWQCBs can also
waive WDRs for a specific discharge or category of discharges on the condition that
MMs identified in an SWRCB or RWQCB approved water quality management plan are
followed.

The Porter-Cologne Act also requires adoption of water quality control plans (WQCPs)
which contain the guiding policies of water pollution management in California.  There
are a number of statewide WQCPs
adopted by the SWRCB.  In addition,
regional WQCPs, commonly referred to
as basin plans, have been adopted by
each of the RWQCBs.  All basin plans
identify the existing and potential
beneficial uses of waters of the State and
establish water quality objectives to
protect these uses.  The basin plans also
contain implementation, surveillance,
and monitoring plans.  WQCPs include enforceable prohibitions against certain types of
discharges, including those that may pertain to NPSs.  Basin plans have been adopted for
each of the nine RWQCBs as delineated in Table 5.

Portions of WQCPs are also subject to review by USEPA.  When approved by USEPA,
the water quality objectives and beneficial use designations become water quality
standards under the CWA.  In most cases, water quality objectives contained in a WQCP
are not directly enforceable unless implemented through WDRs or water right permits.

Table 5.  RWQCB Numerical Designations
1 North Coast
2 San Francisco Bay
3 Central Coast
4 Los Angeles
5 Central Valley
6 Lahontan
7 Colorado River Basin
8 Santa Ana
9 San Diego
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California Coastal Act
The State Legislature enacted the California Coastal Act (PRC §30000 et seq.) (Coastal
Act) to provide for the conservation and planned development of the State’s coastline.
The Coastal Act mandates the protection and restoration of coastal waters pursuant to
several sections in the PRC.  Mandated activities include:
 To carry out a public education program to promote coastal conservation.
 To maintain, enhance, and, where feasible, restore marine resources.
 To maintain and, where feasible, restore biological productivity and the quality of

coastal waters, streams, wetlands, estuaries, and lakes through, among other means,
minimizing adverse effects of wastewater discharges and entrainment, controlling
runoff, preventing depletion of ground water supplies and substantial interference
with surface water flow, encouraging wastewater reclamation, maintaining natural
vegetation buffer areas that protect riparian habitats, and minimizing alteration of
natural streams.

 To protect against spillage of crude oil, gas, petroleum products, or hazardous
wastes.

 To limit the alteration of wetlands, coastal waters, and estuaries and provide for
feasible mitigation measures to minimize adverse environmental effects.

 To phase out or upgrade, where feasible, existing marine structures causing water
stagnation contributing to pollution problems and fish kills.

 To limit hydromodification of rivers and streams.  Channelization, dams, and other
substantial alterations of rivers and streams shall incorporate best mitigation
measures feasible.

 To protect environmentally sensitive habitat areas (ESHAs).  Site and design new
development in areas adjacent to ESHAs to prevent significant adverse impacts.

 To protect long-term productivity of soils and timberlands.
 To site and design new development so as to not have significant adverse impacts

either individually or cumulatively on coastal resources.
 To minimize alteration of natural landforms.
 To assure that new development is stable, has structural integrity, and does not

contribute significantly to erosion.
 To control impacts of dredging in specified port areas.
 To minimize harmful effects to coastal waters, including water quality, from fill

within ports.
 To locate, design, and construct port-related development to minimize substantial

environmental impacts and protect beneficial uses.

In carrying out the mandates of the Coastal Act, the CCC certifies local coastal programs
(LCPs) prepared by local governments (§30500).  The CCC also certifies plans prepared
by port districts (§30711 et seq.), colleges and universities (§30605), and proponents of
public works projects (§30605).  In addition, the CCC approves coastal development
permits (CDPs), energy projects, and federal (federally approved, conducted, or funded)
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projects consistent with the Coastal Act policies.  The Coastal Act also contains several
means to deter and discipline violators of its provisions.  In order to prevent imminent or
further damage of coastal resources, the Executive Director of the SWRCB or the CCC
can issue a cease and desist order to any party that is undertaking a development without
a permit or in a manner inconsistent with the terms of a previously issued permit
(§§ 30809 and 30810).  The CCC can also order the restoration of a site (§ 30811).  Civil
liability fines for violations of the Coastal Act are specified in sections 30820, 30821.6,
and 30822.  In practice, the CCC protects water quality primarily through: (1) managing
coastal development that generates runoff or creates spills; (2) assisting local coastal
governments and other agencies to address land-use and development activities that may
produce NPS pollution; and (3) implementing educational and technical assistance
programs.

California Environmental Quality Act (CEQA)
California is one of 20 states with an environmental impact assessment law modeled
after the National Environmental Policy Act (NEPA).  The SWRCB, RWQCBs, and all
State and local government agencies must comply with CEQA.  CEQA applies to
discretionary activities proposed to be carried out by government agencies, including
approval of permits and other entitlements.  CEQA has six objectives: (1) to disclose to
decision-makers and the public the significant environmental effects of proposed
activities; (2) to identify ways to avoid or reduce environmental damage; (3) to prevent
environmental damage by requiring implementation of feasible alternatives or mitigation
measures; (4) to disclose to the public reasons for agency approvals of projects with
significant environmental effects; (5) to foster interagency coordination; and 6) to
enhance public participation.

CEQA sets forth procedural requirements to ensure that the objectives are accomplished
and also contains substantive provisions requiring agencies to avoid or mitigate, when
feasible, impacts disclosed in an Environmental Impact Report (EIR).  In addition,
CEQA sets forth a series of sweeping policy statements encouraging environmental
protection.  These policies have led the courts to interpret CEQA “so as to afford the
fullest possible protection to the environment within the reasonable scope of the
statutory language.” (Friends of Mammoth v. Board of Supervisors [1972] 8 Cal 3d 247,
259, 104 Cal. Rptr. 761.)

Planning, Zoning, and Development Laws
The legal framework within which California cities and counties exercise local planning
and land use functions that can play a critical role in addressing NPS pollution is
provided in the California Planning and Zoning Law (Government Code §§65000 et
seq.) and the Subdivision Map Act (SbMA) (Government Code §§66410 et seq.), as well
as in the Coastal Act.

Under State planning law, each city or county must adopt a comprehensive, long-term
general plan for the physical development of the city or county and any land outside its
jurisdiction which bears relation to its planning.  Pursuant to Government Code
section 65302, general plans must contain seven elements:  (1) land use, (2) circulation,
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(3) housing, (4) conservation, (5) open space, (6) noise, and (7) safety.  The following
elements are the most relevant to NPS pollution prevention and control:
 Land Use.  Designates categories such as housing, industry, and natural resources,

including density and intensity of use.
 Conservation.  Applies to conservation, development, and use of natural resources

(e.g., soils, forests, rivers and other water bodies, and harbors).  May also cover
watershed protection, land or water reclamation, prevention or control of the
pollution of streams and other coastal waters, regulation of land uses along stream
channels and in other areas required to implement the conservation plan (e.g., buffer
areas), to control or correct soil erosion, and for flood control.

 Open Space.  Applies to preservation of natural resources, including fish and wildlife
habitat, rivers, streams, bays and estuaries, and open space.

 Circulation.  Plans infrastructure, including water, sewage, and storm drainage.

While the general plan is a long-range look at the future of a community, a zoning
ordinance spells out the immediate allowable uses for each property in the community.
Each property in the community is assigned a “zone” listing the kinds of uses that will
be allowed on that land (e.g., single family residential, multi-family residential,
neighborhood commercial, light industrial, agricultural, etc.) and setting development
standards (e.g., minimum lot size, maximum building height, minimum front-yard
depth).  The distribution of residential, commercial, industrial, and other zones is based
on the pattern of land uses established in the community’s general plan.  Zoning is
adopted by ordinance and carries the weight of local law.  All local governments use
some form of a permitting process whereby a permit is issued for a specific project and
can be conditioned based on conformance with the zoning ordinance.

Subdivision regulation, like zoning, is an exercise of police power and is a principal
instrument for implementing a general plan.  The SbMA (Government Code §§66410
et seq.) sets forth other mandates that must be followed for subdivision processing.

The local government’s corporate and police powers and zoning and subdivision
ordinances are tools commonly used to implement general plans.  Preferential
assessment of real property can also offer landowners an economic incentive for keeping
their land in agricultural, timber, or open space uses.  This can serve to implement the
land use, open space, and conservation elements of a general plan by reserving areas
designated for agriculture, timber, open space, scenic resources, and natural resource
use.

The Coastal Act also requires cities and counties that are located wholly or partially in
the coastal zone to have an “eighth element” (the LCP) for that portion of the local
government’s jurisdiction in the coastal zone.  When an LCP is certified by the CCC as
being consistent with the goals and policies of the Coastal Act, coastal permit authority
for that area is delegated to the local government.  However, development in State
tidelands, submerged lands, and public trust lands continues to require a permit from the
CCC, and certain types of local government decisions on coastal permits made under
certified LCPs may be appealed to the CCC.
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SWRCB Antidegradation Policy
A key policy of California’s water quality program is the State’s Antidegradation Policy.
This policy, formally known as the Statement of Policy with Respect to Maintaining
High Quality Waters in California (SWRCB Resolution No. 68-16), restricts
degradation of surface and ground waters.  In particular, this policy protects water bodies
where existing quality is higher than necessary for the protection of beneficial uses.

Under the Antidegradation Policy, any actions that can adversely affect water quality in
all surface and ground waters must:  (1) be consistent with maximum benefit to the
people of the State; (2) not unreasonably affect present and anticipated beneficial use of
the water; and (3) not result in water quality less than that prescribed in water quality
plans and policies.  Furthermore, any actions that can adversely affect surface waters are
also subject to the Federal Antidegradation Policy (40 Code of Federal Regulations
[CFR], § 131.12) developed under the CWA.

E. Stakeholder Roles in Program Development and Implementation
NPS pollution control is the shared responsibility of both public and private interests.
Ultimately all of us—agencies, landowners and land operators, and the general public—
contribute to and must help to control NPS pollution.

The CWA and CZARA are the legal foundation for California’s current strategy to
prevent and control NPS pollution.  Therefore, the SWRCB, RWQCBs, and the CCC are
the lead agencies for developing the program and coordinating its implementation.

However, the management of land and water uses in California is conducted by
numerous local, State, and federal agencies with independent or, in some cases,
overlapping authorities and programs.  These agencies may be broadly categorized as
management agencies, regulatory agencies, land use agencies, or assistance agencies
(Table 6).  Some agencies’ authorities and programs are limited to specific NPS
categories (e.g., Department of Boating and Waterways [DBW], Board of Forestry
[BOF]); other agencies have broad authority to protect resources (Table 7).

F. Scope and Schedule

California intends to implement a comprehensive statewide program under the CWA and
CZMA rather than develop a separate new program for the coastal zone.  This will allow
the State (1) to protect water quality through a single upgraded NPS program, (2) to use
resources more effectively, (3) to eliminate the potential for regulatory inequities that
might occur if special zones are created, and (4) to enhance agency coordination.  The
Strategy is based on implementation of MMs through regulatory and non-regulatory
activities including education and outreach, public participation, and technical and
financial assistance and the use and coordination of enforceable authorities and programs
where self-determined efforts are insufficient to restore and protect State waters.
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TABLE 6. CATEGORIES OF IMPLEMENTING AGENCIES

Federal and
State Land
Management
and Regulatory
Agencies

This category comprises federal and State agencies that have the authority to
implement MPs statewide.  Such authority derives either from the agency’s
management responsibility for publicly owned or controlled land or its regulatory
authority.  For example, large portions of the State are managed by federal
regulators or land and water managers (e.g., USEPA, NOAA, BLM, National Park
Service, U.S. Army Corps of Engineers [USACOE], U.S. Fish and Wildlife
Service [USFWS], U.S. Forest Service [USFS], and Federal Energy Regulatory
Commission[FERC]).  When such agencies have the capability to act effectively in
their areas of jurisdiction as a lead NPS management agency, the SWRCB may
seek formal agreements—e.g., Management Agency Agreements, Memoranda of
Agreement (MAA), or MOU—that contain NPS controls.

Federal and
State Assistance
Agencies

This category comprises agencies that can provide technical or financial assistance
to support implementation of MPs.  These agencies include the Natural Resources
Conservation Service (NRCS), SCC, and University of California Cooperative
Extension (UCCE).  They assist landowners and land managers to voluntarily
implement MPs and help identify appropriate MPs for RWQCB or management
agency enforcement.  For example, SCC programs are directed at preserving
coastal agriculture, resolving coastal land use issues, restoring and enhancing
natural resources, developing urban water fronts, acquiring significant coastal sites,
providing public access to and along the shoreline, and assisting local governments
and nonprofit organizations.  One action of the Program is for the SWRCB to seek
agreement with these agencies so that they could target technical and financial
resources to high priority NPS problems.  Currently, the CCC works with the SCC
to ensure that the watershed protection work reflects priorities of the Program Plan.

Local Land Use
Agencies

This category comprises agencies (e.g., counties, cities, and some special districts)
that have the authority to enforce implementation of MPs locally.  Local
government is the principal land use planning authority in the State.  County and
city government and special districts often institute the first tier of management
requirements for a specific parcel of land.  When such agencies have the capability
of acting effectively in their jurisdictional areas as lead NPS management agencies,
RWQCBs may seek formal agreements that provide for NPS control.

Local Assistance
Agencies

This category comprises local agencies and special districts that provide technical
or financial assistance to support implementation of MPs.  These agencies assist
landowners and land managers to voluntarily implement MPs and to help identify
appropriate MPs for RWQCB or management agency enforcement.  One action of
the Program is for the RWQCBs to seek agreements with these agencies so that
they can target technical and financial resources to high priority NPS problems.
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TABLE 7. IMPLEMENTING AGENCIES FOR CALIFORNIA’S NONPOINT SOURCE MANAGEMENT MEASURES

Management Measures

Agencies AGR FOR URB MAR HYD WET
California Environmental Protection Agency (Cal/EPA)

1. State Water Resources Control Board (SWRCB)      

2. Regional Water Quality Control Boards (9) (RWQCB)      

3. California Integrated Waste Management Board (CIWMB)  

4. Department of Pesticide Regulation (CDPR)   

5. Department of Toxic Substances Control (DTSC)  

California Resources Agency (Cal/RA)
6. California Coastal Commission (CCC)      

7. Delta Protection Commission 

8. Department of Boating and Waterways (DBW) 

9. Department of Conservation (DOC) 

10. Department of Fish and Game (DFG)      

11. Department of Forestry and Fire Protection (CDF) 

12. Board of Forestry(BOF) 

13. Department of Parks and Recreation (DPR)      

14. Department of Water Resources (DWR)    

15. San Francisco Bay Conservation and Development
Commission (SFBCDC)    

16. Santa Monica Mountains Conservancy  

17. State Coastal Conservancy (SCC)  

18. State Lands Commission (SLC)    

19. Wildlife Conservation Board (WCB)  

Other State, Regional and Local
20. Department of Food and Agriculture (DFA) 

21. Department of Health Services (DHS)      

22. Department of Transportation (Cal/Trans) 

23. University of California Cooperative Extension (UCCE)      

Local Governments      

Resource Conservation Districts (RCDs)     

Federal
Bureau of Land Management (BLM) 

National Oceanic and Atmospheric Administration (NOAA)      

 Monterey Bay National Marine Sanctuary (MBNMS)     

Natural Resources Conservation Service (NRCS) 

U.S. Army Corps of Engineers (USACOE)   

U.S. Coast Guard (USCG) 

U.S. Environmental Protection Agency (USEPA)      

 San Francisco Bay (SFB), Santa Monica Bay (SMB),
and Morro Bay National Estuary Programs (NEPs)     

U.S. Forest Service 

* In this table, AGR = Agriculture; FOR = Forestry; URB = Urban; MAR = Marinas and Recreational Boating; HYD =
Hydromodification; WET = Wetlands and Riparian Areas.
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The assessment of implementation efforts conducted pursuant to each five-year
implementation plan will occur on a regular basis in three distinct stages, with the
SWRCB and CCC reporting on these efforts every two years (biennially).  This process
is detailed below and shown in Figure 2.

FIGURE 2. CALIFORNIA NPS POLLUTION CONTROL PROGRAM: A FIFTEEN-YEAR STRATEGY WITH THREE
FIVE-YEAR IMPLEMENTATION PLANS

1st 5-Year 
Implementation Plan

2nd 5-Year 
Implementation Plan

3rd 5-Year 
Implementation Plan

* After 3 years, begin preparing for next 5-Year Plan

2013 / 1998

20032008

2001*

2006

First Five-Year Implementation Plan (1998 - 2003) (Implementation Plan)
This document contains the first implementation plan which identifies an initial set of
targeted MMs and describes NPS Program activities through June 2003 (five years after
the July 1998 USEPA and NOAA Conditional Approval of the State’s submittal
pursuant to CZARA).  In this Implementation Plan, the SWRCB and CCC have
developed a plan to implement the MMs and achieve Program goals.  In 2001, the
SWRCB, RWQCBs, and CCC, in coordination with other agencies and the public, will
begin reviewing implementation actions to assess the State’s progress and effectiveness.
At this time, the State will also start developing the next five-year implementation plan.
Achieving designated milestones and meeting identified objectives will serve as a basis
for evaluating progress.  In 2003, California will report on the State’s progress in
meeting its milestones and objectives for the first five-year period.

Second Five-Year Implementation Plan (2003 – 2008)
Implementation of the second five-year implementation plan will occur from July 2003
through June 2008.  The second five-year implementation plan will:  (1) provide for the
continued implementation of the initial set of actions and MMs, including increasing use
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of regulatory actions if necessary; (2) outline steps to improve and expedite program
implementation determined to be appropriate in light of the review and evaluation;
(3) target approximately half of the remaining NPS MMs, plus any additional MMs
deemed necessary; and (4) include actions and milestones to ensure implementation of
these MMs.  In 2006, the State will again review and evaluate implementation to assess
progress and effectiveness.

Third Five-Year Implementation Plan (2008 – 2013)
Implementation of the third five-year implementation plan is expected to begin in
July 2008 and continue through June 2013.  The third five-year implementation plan
will:  (1) provide for continued implementation of actions and NPS MMs as necessary;
(2) target the remaining NPS MMs for implementation, plus any additional MMs
deemed necessary; and (3) include actions and milestones to ensure implementation of
these MMs.
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II. FIFTEEN YEAR PROGRAM STRATEGY

A. Introduction
The Strategy describes how the vision and goals of NPS pollution prevention and control
will be realized by utilizing the components of the Program process.  The Program
process begins with “assessing” the impact of NPS pollution on water quality.  NPS
issues are identified for waters across the State either individually or collectively.  A
thorough assessment allows the State to proceed to the second component, “targeting”
appropriate human, financial, and technical resources into geographic areas and NPS
MMs requiring immediate attention.

The State will fully address the NPS issues from multiple fronts.  The “planning”
component will take advantage of the numerous programs and tools already in place.
Use of existing programs reduces duplicative efforts and benefits from the expertise
already accumulated at different institutional levels.  Based on previous success stories
and lessons learned, the State can begin to identify and plan to use new approaches to
address remaining NPS problems.

The complexity of the issues makes effective “coordination” of the various activities
imperative.  The State will therefore foster interagency cooperation and facilitate public
participation through the establishment of formal agreements and formation of an
Interagency Coordinating Committee (IACC).

Effective “implementation” of NPS MMs will rely on a “three-tiered approach,” with an
emphasis on self-determined cooperation of the stakeholders.  Applicable regulatory
programs and authorities will be invoked in the case of persistent NPS water quality
problems and/or stakeholder resistance to self-determined implementation of MMs.

The final element of the Program process consists of “tracking” implementation of
MMs, “monitoring” MP effectiveness, “assessing” program success, and “reporting”
program progress.  Again, participation of the stakeholders at this step will ensure the
dissemination of lessons learned and will continue program success.  These lessons
learned will become the backbone of future decisions both within the Strategy and the
subsequent five-year implementation plan.

These components make up an evolving and iterative process repeated in each of the
three five-year implementation plan cycles.  It is expected that by the end of the
fifteen year duration of the Program Plan all the identified MMs for the prevention and
control of NPS pollution will have been implemented in the appropriate watersheds and
will have improved the quality of the State’s waters.
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B. Assessing the Problem

California will continue to use the State’s Water Quality Assessment (WQA) as the
primary tool for assessing NPS pollution statewide.4  Pursuant to CWA section 305(b),
this information is reported to USEPA every two years and is used to develop the
CWA section 303(d) list of waters that do not meet water quality standards with
technology-based pollution controls.5  Assessment of waters used as drinking water will
also be enhanced by the DHS’s new Drinking Water Source Assessment and Protection
(DWSAP) Program. 6

These assessment systems support the NPS Program by identifying, individually and
collectively, which waters are impacted by NPS pollution.  This assists the NPS Program
in targeting future actions and determining their effectiveness.  To improve the
usefulness of these assessment systems, the NPS Program will:
 Ensure that monitoring data from the Program is incorporated into the WQA,
 Support the development and improvement of a geographically-based assessment

system, Geo Water Body System (GeoWBS) 7,
 Support efforts to provide consistency in listing impairments,
 Improve consistency in the definitions of specific sources of pollution,
 Promote public access to the WQA and its underlying data, and
 Seek funding to increase the quality and quantity of water quality monitoring.

These assessment systems also will be utilized to monitor and track the effectiveness of
the NPS Program and are discussed in that context in subsequent sections of the Strategy
(see Part II, Section G—Track, Monitor, Assess, and Report).

C. Targeting Efforts
Introduction
High quality water resources are of significant economic, social, and ecological value in
California; however, the amount of available public funds is inadequate to address all the

4 This compilation of water quality information, provided by the RWQCBs, synthesizes the results of monitoring
programs conducted by dischargers, landowners, community members, and local, State, and federal agencies.  The WQA
reports on the degree to which these waters support their beneficial uses, such as municipal drinking water supply,
recreational activities, or cold water fisheries.
5 A total of 1,700 water bodies was assessed in the 1998 CWA section 305(b) Report.  Of these, 509 surface waters did
not meet water quality standards.  The RWQCBs specified 392 water bodies (77 percent) as directly impacted by NPS
pollution.  The categorical sources (e.g., agriculture, urban, forestry, marinas) of the NPS pollution were identified for
173 surface water bodies.  The categorical sources were not identified by the Los Angeles and San Diego RWQCBs.
The identification of sources is not required by the CWA when listing waters as impaired.
6 DHS, as required by the Safe Drinking Water Act Amendment of 1996, recently submitted to USEPA and received
approval (April 1999) for the DWSAP Program.  DHS will identify and assess all potential sources of contaminants,
including NPS pollutants, for public drinking water systems in California.   A report outlining the findings will be
provided to customers of each system.
7 The information in the WQA is stored in the SWRCB’s GeoWBS database.  The GeoWBS database identifies the
water body size, the degree to which beneficial uses are supported, the affected beneficial uses, the pollutants, and the
pollution sources.
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existing water pollution sources all at once at every location in the State.  The concept of
targeting focuses State resources on specific actions or pollutants within limited
geographic regions and improves the likelihood of achieving measurable water quality
improvements.  Actions that lead to water quality benefits can in turn increase public
support of NPS pollution control programs and ensure that the public is more closely
attuned to overall water quality goals.  Such a change in attitude with a corresponding
increase in pollution control knowledge and skill is a primary ingredient of lasting water
resource protection.

In order to make the Strategy most effective, efforts must be targeted from both a water
resources (e.g., water quality, geographic, or watershed area) and economic resources
perspective.  To achieve the overall objective to improve water quality, the Program Plan
will target efforts towards accomplishing the following goals:

 Coordinate NPS pollution control implementation efforts to target both:
1. MMs for agriculture, forestry, urban areas, marinas and recreational boating, and

hydromodification in riparian corridors and wetlands, and
2. Geographic regions, with a focus on the most impaired areas, areas most in need

of protection, and areas where significant existing efforts or increased
stakeholder participation are underway to prevent and control NPS pollution.

 Apply project resources to clearly specified, realistic goals and objectives (e.g., to
efforts that will result in a high probability of success with available resources and
funding).

 Protect and restore valuable resources from increased NPS pollution associated with
changes in land use.

All targeting efforts will coordinate with existing State and federal programs that focus
on water resources in general and NPS problems in particular.  To increase stakeholder
support of the prioritized efforts, public involvement needs to be directly incorporated
into the targeting process.  The following sources of information were used for targeting
resources and priorities within the first five-year plan:
 Stakeholder interpretation of NPS priorities;
 Impaired waters as identified on the CWA section 303(d) list and TMDL priority

lists; and
 Delineation of critical coastal areas and identification of additional MMs.

Stakeholder Involvement in Prioritization
In order to receive direct input from stakeholders concerning current and future efforts of
the NPS Program, staffs of the SWRCB and the CCC held workshops in December 1998
and July 1999 (each series consisting of one workshop in the northern and southern parts
of the State).  In addition, a questionnaire was sent to over 200 stakeholders (including
the RWQCBs and 17 other State agencies) requesting identification of “priority” MMs
and program categories (e.g., administrative coordination, public participation,
monitoring, and technical assistance) that need to be addressed during the first five-year
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implementation plan.  The questionnaire results and comments from these opportunities
for stakeholder involvement were used to target the initial activities outlined in the first
five-year implementation plan.

The targeting efforts were also supplemented through the use of the reports developed by
the NPS TACs (SWRCB, 1994a-i; SWRCB, 1995 a-b).  The active involvement of the
different representatives in the TACs ensured that priorities were given to the MMs and
geographic areas with which those most intimately familiar with the NPS pollution issues,
the stakeholders, expressed the most concern.  For example, all the identified MMs for
agriculture, the single most significant contributor of NPS pollution to the Nation’s water
bodies, have been targeted for implementation during the first five years.  On the other
hand, the recommendation for installation of pumpout facilities, during the first
implementation cycle, at marinas on the Tomales Bay, an important shellfish production
location, demonstrates the Program’s focus on protecting areas with critical coastal-
dependent industries.

Target Impaired Waters
CWA section 303(d)(1)(A) requires states to identify surface waters within their
boundaries where numeric or narrative water quality objectives are not being maintained
and/or beneficial uses are not fully protected after application of technology-based
controls.  Each state is also required to establish a priority ranking for such waters,
taking into account the severity of the pollution and the beneficial uses to be made of the
waters.

For those surface water bodies identified and prioritized above, section 303(d)(1)(C)
requires that each state establish TMDLs for those pollutants identified under
CWA section 304(a)(2) as suitable for TMDL development correlated with the
achievement of water quality objectives.  A TMDL is a numeric target which when
achieved will result in attainment of water quality standards.  The TMDL includes
allocations (e.g., allowable pollutant loading) for both point and NPSs.  The loadings are
established with consideration given to seasonal variations of pollutant loadings and a
margin of safety which takes into account any lack of knowledge concerning the
relationship between effluent limitations and water quality.

The CWA section 303(d) and TMDL priority lists are developed biennially on even-
numbered years.  The RWQCBs first assess available data to develop the list.  The
assessment includes: (1) re-examining the water bodies previously listed under
CWA section 303(d); (2) reviewing existing monitoring information; (3) soliciting
additional information from other State and federal agencies; and (4) encouraging public
participation.  The CWA section 303(d) and TMDL priority lists are approved through a
public noticing and hearing process at each RWQCB and the SWRCB.  USEPA reviews
the State’s CWA section 303(d) and TMDL priority lists and either approves or
disapproves them.  If the lists are disapproved, USEPA proposes a modified list with a
30-day comment period.  The USEPA’s final list then becomes the State’s list for the
next two years.
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The first five-year implementation plan made extensive use of the CWA section 303(d)
list to prioritize its tasks.  Several impaired water bodies have been targeted for TMDL
development.  Examples are abundant in the agriculture and forestry categories.
Specifically, 33 water bodies have been targeted for nutrient (agriculture – nutrient
management) TMDL development by 2003.  The load allocations determined for NPSs
at the end of the TMDL development process will help guide the selection of best
management practices (BMPs) for implementation in the future to ensure NPS pollution
prevention and control.

Critical Coastal Area Designation
Special coastal habitats (e.g., wetlands, tide pools, creeks, and lagoons) continue to be
threatened from the impacts to water quality that accompany new and existing
development.  California recognizes that special coastal resources require special care
and attention.  The intent of CCA designation, therefore, is to direct needed attention to
coastal areas of special biological, social, and environmental significance and to provide
an impetus for these areas to receive special support and resources.

Pursuant to federal guidance (NOAA and USEPA, 1993), factors in identifying CCAs
include:
 The nature and proximity of contaminant sources to the coastal area;
 Physical and biological characteristics of adjacent lands that will cause NPS

problems;
 Important biological features;
 Characteristics of land use changes; and
 Extent to which the above effects can be prevented or reduced by implementation of

additional MMs.

Federal guidance provides the states with flexibility in their approach to identifying
CCAs.8  California will use a combination of approaches in delineating CCAs.  First, the
State will designate special sections within the California coastal zone as CCAs.  These
include ESHAs currently designated in California’s CZM program, as well as areas
adjacent to Areas of Special Biological Significance (ASBS), California’s National
Estuarine Research Reserves (NERRs), NEPs, and National Marine Sanctuaries.  Within
these areas the CCC will use its existing authority under the CCMP to ensure that all
appropriate MMs are implemented and, where appropriate, that additional MMs are

8 A state can take one or both of the following approaches:
1. A state can establish the CCA as a strip of land along the portion(s) of the shoreline adjacent to threatened or

impaired coastal waters.  Within this area, special controls such as setbacks and low-density zoning can be
employed to protect coastal waters.

2. A state can rely on site specific evaluations to determine the extent of a CCA.  Under this approach, states may
include broader geographic areas in the CCA designation, starting with shoreline segments adjacent to threatened
or impaired coastal waters and extending inland to encompass significant coastal features or resources further
inland.  These broader areas may include entire watersheds or portions of watersheds adjacent to coastal waters and
may encompass significant biological features such as wetlands.
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developed to protect these coastal waters.  Second, agency and public actions will be
coordinated to protect the adjacent portions of the inland watersheds that impact the
environmental processes within the coastal zone.

To coordinate the actions within the CCAs, the Program Plan will establish an
interagency committee (CCA Committee)--led by the CCC in coordination with the
SCC, SWRCB, six coastal RWQCBs, and the public--to identify CCAs and develop
additional MMs necessary to protect these areas.  The CCC and SWRCB have identified
several initial goals for CCA designation and implementation.

First, the CCA Committee will evaluate the need for and the implementation of
additional MMs to protect and restore coastal waters within CCAs.  The Committee will
work closely with appropriate agencies and researchers to develop additional MMs that
address the issues that threaten or impact the designated CCAs.  For the portions of
CCAs within the coastal zone, the CCC will include additional MMs, when appropriate,
in future coastal development permits and future Local Coastal Program (LCP)
amendments associated with these areas.  Further discussion of the development of
additional MMs for CCAs is provided in Part II, Section H: Overall Program
Assessment—Refining the Program.

Second, the CCA Committee will seek to channel appropriate NPS Program and agency
resources to areas of special concern that may not fall within the initial stages of the
Program Plan’s other NPS activities.  The Committee will act as an advocate for the
prioritization, funding, and implementation of projects that can achieve measurable
water quality improvements within and in watershed areas adjacent to CCAs.  For
example, the CCC will support and coordinate the implementation of additional MMs in
the watersheds impacting CCAs by:  (1) working directly with the appropriate agencies;
(2) identifying and targeting resources for implementation in sensitive coastal habitats
that can achieve prescribed water quality goals and in sensitive coastal habitats that are
of regional concern but not a priority under other water quality designations (threatened
or impaired); and (3) expanding participation in education and restoration programs.

This designation will help the State to protect pristine, threatened, and impaired waters
that may be degraded by new or substantially expanding land use near the coastal zone
by coordinating additional agencies and initiating special programs.  Because CCA
designation is a continuing process, sensitive coastal habitats that may become
threatened by new or expanding development can be targeted as a priority in the future.

Finally, CCA designation will provide resources to special coastal areas which do not
achieve priority ranking within other sections of this plan and will therefore provide
solutions to program deficits rather than create an additional designation using the same
review criteria.

Results of Targeting Efforts
One of the goals of the Program is to implement all of the MMs over the next
fifteen years.  Although the Strategy targets specific MMs during each five-year
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implementation plan, in any given year efforts will be ongoing for each MM throughout
the State.  Some of the MMs implemented during the first implementation cycle will
undoubtedly require continued attention long past the initial five years.  Similarly,
sustained NPS pollution prevention and control efforts may be needed for certain
geographic areas beyond the first five years.  During the assessment processes in 2001
and 2006, these MMs and areas will be identified and incorporated into the subsequent
implementation cycle.

In targeting MMs and geographic areas during the first five-year implementation cycle,
special consideration was also given to dovetailing with existing programs.  For
example, in providing technical support to cities in the development of urban runoff
plans, the State will build upon and expand upon the use of the Model Urban Runoff
Program (MURP).  MURP was originally developed for the Cities of Monterey and
Santa Cruz.  Taking advantage of existing NPS programs such as MURP will avoid
duplicative efforts.

Depending on its relative priority, each MM for each five-year implementation cycle
was targeted as either primary, secondary, or tertiary.  In designating the targeting level
for each MM, consideration was given also to the extent that specific actions are
currently being implemented to address the NPS source.  For example, urban runoff
poses a considerable problem in California but was designated at the secondary and
tertiary targeting level because of the existing NPDES Stormwater Program.  At the
conclusion of each five-year implementation cycle, the MMs targeted at the primary
level will be evaluated using the following criteria:  (1) the degree to which performance
measures have been met; (2) geographic extent of MM implementation; (3) selected
evaluation of MPs to implement the MMs; and (4) analysis of available water quality
information in those areas where implementation has occurred.  Depending on the
degree of success, the State will determine whether to:  (1) maintain the in-place efforts;
(2) modify or add MMs and/or actions for each primary level MM; or (3) consider
whether rulemaking is necessary to ensure successful implementation.  The targeted
MMs for the Strategy and each five-year implementation plan are presented in Table 8.

D. Planning
Introduction
To maintain the Program Plan as a working document, it will be continually updated,
decisions will be re-evaluated, and priorities will be re-targeted based on updated
information, pilot projects, and lessons learned.  An important part of the updating
process is integrating the Program Plan with existing federal and State plans and
programs that impact NPS pollution control.  The following sections provide a brief
description of these plans and programs and how the Program Plan will integrate with
them.

1988 NPS Plan
The CWA was amended in 1987 to include a new section 319 titled “Nonpoint Source
Management Program.”  CWA section 319 required states to develop a management
program describing the measures the State will take to address NPS pollution.  Pursuant
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TABLE 8 – SUMMARY OF TARGETED MANAGEMENT MEASURES FOR FIFTEEN-YEAR STRATEGY AND
FIVE-YEAR IMPLEMENTATION PLANS

Targeting Level for Each
Five Year Implementation Plan

Management Measures

1998-2003 2003-2008 2008-2013

1. Agriculture
A. Erosion and Sediment Control P P P
B. Confined Animal Facilities Wastewater and Runoff P P P
C. Nutrient Management P P P
D. Pesticide Management P P P
E. Grazing Management P P P
F. Irrigation Water Management S P P
G. Education/Outreach P P P

2. Forestry (Silviculture)
A. Preharvest P P P
B. Streamside Management Areas P P P
C. Road Construction/Reconstruction P P P
D. Road Management P P P
E. Timber Harvesting P P P
F. Site Preparation and Forest Regeneration P P P
G. Fire Management S P P
H. Revegetation of Disturbed Areas P P P
I. Forest Chemical Management S S P
J. Wetlands Forest T P P
K. Postharvest Evaluation P P P
L. Education/Outreach P P P

3. Urban Areas
3.1 Runoff from Developing Areas

A. Watershed Protection S* P P
B. Site Development S* P P
C. New Development S* P P

3.2 Runoff from Construction Sites
A. Construction Site Erosion/Sediment Control T* S* P
B. Construction Site Chemical Control T* S* P

3.3 Runoff from Existing Development
A. Existing Development S* P P

3.4 On-site Disposal Systems
A. New On-site Disposal S* P P
B. Operating On-site Disposal Systems S* P P

3.5 Transportation Development: Roads, Highways, and Bridges
A. Planning, Siting, and Developing Roads and Highways T* S* P
B. Bridges T* S* P
C. Construction Projects T* S* P
D. Construction Site Chemical Control T* S* P
E. Operation and Maintenance T* S* P
F. Road, Highway, and Bridge Runoff Systems T* S* P

3.6 Education/Outreach
A. Pollution Prevention/Education: General Sources P P P
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Targeting Level for Each
Five Year Implementation Plan

Management Measures

1998-2003 2003-2008 2008-2013

4. Marinas and Recreational Boating
4.1 Assessment, Siting, and Design

A. Water Quality Assessment P P P
B. Marina Flushing T S P
C. Habitat Assessment S P P
D. Shoreline Stabilization S P P
E. Storm Water Runoff S P P
F. Fuel Station Design S P P
G. Sewage Facilities P P P
H. Waste Management Facilities P P P

4.2 Operations and Maintenance
A. Solid Waste Control P P P
B. Fish Waste Control T S P
C. Liquid Material Control S P P
D. Petroleum Control P P P
E. Boat Cleaning and Maintenance P P P
F. Maintenance of Sewage Facilities P P P
G. Boat Operation T S P

4.3 Education/Outreach
A. Public Education P P P

5. Hydromodification
5.1 Channelization and Channel Modification

A. Physical and Chemical Characteristics of Surface Waters S P P
B. Instream and Riparian Habitat Restoration S P P

5.2 Dams
A. Erosion and Sediment Control T S P
B. Chemical and Pollutant Control T S P
C. Protection of Surface Water Quality and Instream and Riparian

Habitat
T S P

5.3 Streambank and Shoreline Erosion
A. Eroding Streambanks and Shorelines S P

5.4 Education/Outreach
A. Educational Programs P P P

6. Wetlands, Riparian Areas and Vegetated Treatment Systems
A. Protection of Wetlands and Riparian Areas S P P
B. Restoration of Wetlands and Riparian Areas S P P
C. Vegetated Treatment Systems T S P
D. Education/Outreach P P P

Legend:
P – primary
S – secondary
T – tertiary

* The Program Plan will implement the Urban MMs through the coordination and expansion of in-place activities
including the Phase I and Phase II Storm Water Programs, the Cal/Trans Stormwater Permit, LCP amendments,
CDPs and/or MURP.
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to these requirements, the SWRCB developed the 1988 Plan which outlined the steps to
initiate systematic management of NPS pollution in California.  The 1988 Plan
emphasized the following characteristics of an effective management program:
(1) developing an explicit long-term commitment by the SWRCB and RWQCBs;
(2) coordinating existing SWRCB and RWQCB NPS related programs; (3) using more
effectively RWQCB regulatory authorities coupled with non-regulatory programs;
(4) improving the linkages among local, State, and federal agencies that have authorities
to address NPS pollution; and (5) enhancing funding sources.  Key elements of the 1988
Plan were the:  (1) development of management options to address NPS pollution (the
three-tiered approach); (2) establishment of the NPS Management Information System
(NPSMIS); and (3) phased implementation of the 1988 Plan.

The Strategy builds on the lessons learned in the implementation of the 1988 Plan by
maintaining and/or expanding those elements that were successful and deleting or
altering those that did not achieve the goals of the 1988 Plan.  The Strategy maintains the
“three-tiered approach” and commits to expanding application of the “tiers” pursuant to
the requirements of section 13369(a)(2)(B) of the CWC.  The NPSMIS will be expanded
through contracts with the University of California at Davis-Information Center for the
Environment (UCD-ICE) to develop relational databases and geography-based
information systems.  The phased implementation program in the 1988 Plan was
expanded to include a commitment from the SWRCB to consider adopting the MMs as
regulation if clear progress is not being made in their implementation.

Water Quality Control Plans
In California, the RWQCBs and SWRCB are responsible for the development of
statewide and regional WQCPs, respectively.  Pursuant to section 13240 of the
Porter-Cologne Act, each of the State’s nine RWQCBs must formulate and adopt
regional WQCPs (basin plans) for all surface and ground waters within their respective
regions.  Porter-Cologne Act section 13170 allows the SWRCB to adopt statewide
WQCPs for waters for which water quality standards are required by the CWA.  The
statewide plans, when adopted, supersede any basin plan requirements for the same
waters to the extent of any conflict.

Basin Plans
Section 13241 of the Porter-Cologne Act requires that each basin plan:  (1) designate
beneficial uses; (2) establish water quality objectives that protect the designated
beneficial uses; and (3) provide an implementation plan for achieving the water
quality objectives.  The implementation plan for achieving water quality objectives
must include, but is not limited to:  (1) a description of the nature of the actions which
are necessary to achieve the water quality objectives; (2) a time schedule for the
actions to be taken; and (3) a description of the monitoring and surveillance to be
undertaken to determine compliance with objectives.

As part of the “continuing planning process,” components of the basin plan are
reviewed as new information and data become available or as specific needs arise.
Comprehensive updates of the basin plan occur in response to State and federal
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legislative requirements and as funding becomes available.  All of the RWQCB basin
plans were completely updated in 1995.  In addition, the basin plan provides
consistent long term standards and program guidance for the RWQCB.

Section 13240 of the Porter-Cologne Act directs the SWRCB and the RWQCBs to
periodically review and update basin plans.  Furthermore, CWA section 303(c) directs
states to review water quality standards every three years (triennial review) and, as
appropriate, modify and adopt new standards.  In the triennial review process, basin
planning issues are formally identified and ranked during the public hearing process.
These and other modifications to the basin plan are implemented through basin plan
amendments which must be reviewed by the RWQCB and the SWRCB in a public
review process specified.  Following adoption by the RWQCB, basin plan
amendments and supporting documents are submitted to the SWRCB for review and
approval.  All basin plan amendments approved by the SWRCB after June 1, 1992
must also be reviewed by the State Office of Administrative Law (OAL).  In addition,
the USEPA must review and approve those basin plan amendments that involve
changes in State standards for surface water quality to ensure such changes do not
conflict with federal regulations.

The basin plans will be one of the most effective instruments for integrating the
Program Plan.  Many of the critical elements for implementing the NPS Program are
required by statute to be incorporated into the basin plan.  The SWRCB and
RWQCBs can use their planning authority to prevent NPS pollution and implement
MMs.  Implementation programs within the basin plan can implement MMs through
several approaches.  The implementation plans can recommend that NPS dischargers
carry out specific BMPs in order to achieve water quality standards.  The
implementation programs can also waive regulation of categories of NPS pollution
discharges on condition that the dischargers implement specific MMs or BMPs.
Alternatively, an implementation program can prohibit NPS discharges either entirely
or partially, in certain areas or under certain conditions.  The conditions can include
compliance with appropriate MMs and applicable BMPs.

Inland Surface Waters Plan/Enclosed Bays and Estuaries Plan
The SWRCB is in the process of developing a new Inland Surface Waters Plan
(ISWP) and Enclosed Bays and Estuaries Plan (EBEP) to reinstate the two plans it
rescinded in response to an adverse court ruling in 1994.  The SWRCB is generally
authorized to adopt WQCPs under the Porter-Cologne Act (§13170) and is
specifically mandated to adopt the EBEP (CWC §13391).  Once adopted and in
effect, the ISWP and EBEP will complement the California Ocean Plan (Ocean Plan)
by establishing statewide water quality standards and implementation measures for
controlling discharges of toxic pollutants to non-ocean surface waters of the State.

The SWRCB is developing the ISWP and EBEP in two phases.  In Phase 1, the
SWRCB will adopt the Policy for Implementation of Toxics Standards for Inland
Surface Waters, Enclosed Bays, and Estuaries of California (Policy).  The Policy
(adopted pursuant to CWC §13140) will establish statewide toxicity requirements and
provisions to implement water quality standards for priority toxic pollutants in waste
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discharges.  The adoption of water quality standards for priority toxic pollutants for
all waters of the United States is mandated by federal CWA section 303(c)(2)(B) in
accordance with implementing regulations (40 CFR 131).  The vast majority of these
standards will be promulgated for the State in the USEPA California Toxics Rule
(CTR).  Together, the CTR and the Policy will be the basis for establishing water
quality-based effluent limitations and other permit requirements for priority pollutants
and whole effluent toxicity in NPDES permits and other WDRs.  Thus, the standards
and implementation provisions established by the CTR and the Policy will function as
replacements for the ISWP and EBEP until they are established in their entirety in
Phase 2.  In Phase 2, the SWRCB will combine the Policy provisions with State-
adopted water quality standards for priority pollutants and other pollutants of concern
to produce a new ISWP and EBEP.  Other issues, such as toxicity testing and the
evaluation of standards for effluent-dependent and agricultural drainage-dominated
water bodies, will also be addressed in the future.

Currently, the USEPA expects to promulgate the CTR in December 1999.  In
November 1999, the SWRCB released a revised draft of the Policy and supporting
documents for a second public review prior to an SWRCB workshop in
December 1999.  The Policy will be considered for adoption at a SWRCB meeting in
early 2000.  The Policy will become effective upon approval by the OAL in the spring
of 2000.  After the ISWP and EBEP are adopted, the plans will be periodically
reviewed and, as appropriate, revised (generally every three years) in accordance with
CWC section 13240 and CWA section 303(c)(1).  These triennial reviews involve
public hearings prior to adoption of amendments by the SWRCB.

California Ocean Plan
The 1997 Ocean Plan states that the SWRCB “finds and declares that protection of the
quality of the ocean waters for use and enjoyment by the people of the State requires
control of the discharge of waste to ocean waters in accordance with the provisions
contained” in the Ocean Plan.  State law (CWC §13170.2) requires that the Ocean
Plan be reviewed at least every three years to guarantee that current standards are
adequate and are not allowing degradation to marine species or posing a threat to
public health.  As defined by the Ocean Plan, “waste includes a discharger’s total
discharge, of whatever origin, i.e., gross, not net, discharge.”  Section 13170.2 of the
CWC requires the SWRCB to adopt and review the Ocean Plan.

The Ocean Plan applies in its entirety to point source discharges to the ocean.  NPS
discharges are subject to the sections of the Ocean Plan covering beneficial uses,
water quality objectives, general requirements, and discharge prohibitions.  For NPSs
of waste discharge to the ocean, “compliance with water quality objectives, in all
cases, shall be determined by direct measurements in the receiving waters.”  The
Ocean Plan is not applicable to discharges to enclosed bays and estuaries, inland
waters, vessel wastes, or control of dredging materials.  The SWRCB may make
exceptions to the Ocean Plan in compliance with CEQA and a public hearing and in
concurrence with the USEPA, provided that two conditions are met:  (1) the exception
will not compromise protection of ocean waters for beneficial uses and (2) the public
interest will be served.
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The Ocean Plan was established in 1972 and has been amended in 1978, 1983, 1988,
1990, and 1997.  Draft amendments were made public in October 1998, public
hearings on the draft were held in December 1998, and staff is currently responding to
comments made during the hearings.  It is anticipated that revised draft amendments
will be submitted for SWRCB approval in May 2000.  As part of the required review
of current standards, a triennial review of the Ocean Plan, public hearings were held
in September and October 1998.  The public identified 35 specific issues that needed
review.  Staff subsequently prepared a Triennial Review Workplan, describing 22
high priority issues that the SWRCB approved on July 15, 1999 and submitted to the
USEPA.  The issue “Regulatory Control of Nonpoint Source Control” was reviewed
by staff of the Division of Water Quality’s NPS Section prior to SWRCB approval of
the Workplan.

Bays and Estuaries Toxic Hot Spot Cleanup Plan
The purpose of this program was to implement the Bay Protection and Toxic Cleanup
Program (BPTCP), which was established by the State Legislature in 1989.  The
BPTCP had four major goals:  (1) to provide protection of present and future
beneficial uses of the bays and estuarine waters of California; (2) to identify and
characterize toxic hot spots; (3) to plan for toxic hot spot cleanup or other remedial or
mitigation actions; and (4) to develop prevention and control strategies for toxic
pollutants that will prevent creation of new toxic hot spots or the perpetuation of
existing toxic hot spots in the bays and estuaries of the State.

The six coastal RWQCBs involved in the BPTCP conducted extensive water and
sediment quality monitoring in the enclosed bays and estuaries of the State over a
period of eight years.  The monitoring data provided information on the chemistry
(types and amounts of toxicants), toxicity, and benthic integrity of sediments.  An
assessment of monitoring data using a weight-of-evidence approach resulted in the
designation of 48 toxic hot spots, 22 of which were ranked as high priority based on
the guidance developed by the SWRCB.  The RWQCBs developed regional toxic hot
spot cleanup plans for the high priority hot spots.

The BPTCP concluded in June 1999 with the adoption of the statewide Toxic Hot
Spot Cleanup Plan by the SWRCB.  The Cleanup Plan includes:  (1) a priority listing
of all toxic hot spots; (2) description of each toxic hot spot including a
characterization of the pollutants present at the site; (3) assessment of the most likely
source or sources of pollutants; (4) estimate of the total costs to implement the
cleanup plan; (5) estimate of the costs that can be recovered from parties responsible
for the discharge of pollutants that have accumulated in sediments; (6) preliminary
assessment of the actions required to remedy or restore a toxic hot spot; (7) a two-year
expenditure schedule plan; and (8) findings on the need to establish a toxic hot spot
cleanup program.
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Depending on the source and areal extent of the known hot spot, the actions to
remediate the sites include:  (1) better characterization of the sites and problem,
(2) institutional controls/education, (3) dredging, capping, a combination of dredging
and capping, (4) source control watershed management, and (5) implementation of a
no-action alternative.  In order to prevent the further pollution or creation of known
toxic hot spots, the cleanup plan requires RWQCBs to reevaluate WDRs in
compliance with CWC section 13395.  The re-evaluation consists of:  (1) an
assessment of whether the discharge may influence the creation or further pollution of
the known toxic hot spot, (2) an assessment of which WDRs need to be modified to
improve environmental conditions at the known toxic hot spot, and (3) a schedule for
completion of any WDR modifications deemed appropriate.

Development of Total Maximum Daily Loads
Section 303(d)(1)(C) of the CWA requires the State to establish TMDLs for “303(d)
listed water bodies” for those pollutants determined by USEPA to be suitable for TMDL
measurement.  The TMDL program provides an assessment and planning framework for
identifying load reductions or other actions needed to attain water quality standards.  The
planning process for TMDL development is divided into two parts.  Part 1 establishes
and apportions the allowable level(s) of pollution in the water body (or watershed)
necessary to achieve water quality standards.  The recommended methods for achieving
the necessary reductions in pollutant loadings are detailed in the second part of this
process--the TMDL implementation plan.

Part 1 – Developing the TMDL
This process establishes the maximum allowable amount of pollution (for parameters
of concern) and allocates this among the existing and potential sources.  The
allocation of pollutants is distributed among both point source and NPS discharges.
This quantitative assessment includes determining the following components:
 Loading capacity--The greatest amount of loading that a water body can

receive without violating water quality standards.
 Load allocation--The portion of a receiving water’s loading capacity that is

attributed either to one of its existing or future NPSs of pollution or to natural
background sources.

 Wasteload allocation--The portion of a receiving water’s loading capacity that
is allocated to one of its existing or future point sources of pollution.

 Margin of safety--The portion of a receiving water’s loading capacity that
accounts for the uncertainty of the relationship between the pollutant loads and
the quality of the receiving water.

 Seasonal variation--The influence of seasonally-dependent factors (e.g., flow
volume) on the receiving water’s loading capacity.

 TMDL--The sum of the individual wasteload allocations for point sources, load
allocations for NPSs and natural background, and the margin of safety.  The
TMDL can be expressed in terms of either mass per time, toxicity, or other
appropriate measures that relate to the State’s water quality standard.  In
practice, allocations are not typically assigned on a daily basis but instead are
monthly, seasonal, or annual.  In most cases mass load is utilized as the metric
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for the allocations.  In some cases (e.g., pathogen problems), other measurable
features are used to express the allowable amount of pollution.

Load allocations for NPS and/or natural background may range from reasonably
accurate estimates to gross allotments, depending on the availability of data and the
techniques used for predicting the loading.  As such, a phased approach to TMDL
development is often used where estimates are based on limited information.  Using
the phased approach provides a TMDL that includes monitoring requirements and a
schedule for reassessing TMDL allocations to ensure attainment of water quality
standards.

Part 2 – Developing the TMDL Implementation Plan
Once a TMDL or phased TMDL has been established, an implementation plan must
be developed.  The State (acting through the RWQCB) must implement the TMDL
and must incorporate the TMDL into the appropriate basin plan.  Section 13242 of the
Porter-Cologne Act requires that a plan of implementation be incorporated into the
basin plan.  The implementation plan must include: (1) a description of the nature of
the actions necessary to achieve the water quality objectives, including
recommendations for appropriate action by any entity, public or private; (2) a time
schedule for the actions to be taken; and (3) a description of the monitoring and
surveillance to be undertaken to determine compliance with the objectives.
Incorporating the TMDL into the basin plan requires approval by the SWRCB and
approval of any regulatory provisions by OAL.

The RWQCBs make use of the NPDES permitting process to limit effluent from point
source discharges consistent with the wasteload allocations.  In the case of NPSs, the
RWQCBs rely on the implementation of NPS controls, such as the MMs and
associated MPs, and the application of a wide range of State programs and
enforcement authorities.

During the Strategy, the RWQCBs have committed to the development of
138 TMDLs and their associated implementation plans (see Appendix C).  The
commitment of financial and staff resources to this effort will be influential in
addressing the State’s effectiveness in controlling NPS problems.

In summary, TMDLs are planning tools that will enhance the State’s ability to foster
implementation of appropriate NPS MMs.  By providing watershed-specific
information, TMDLs will help target specific sources and corresponding corrective
measures and will provide a framework for using more stringent approaches that may
be necessary to achieve water quality goals and maintain beneficial uses.
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Watershed Management Initiative
The watershed Management Initiative (WMI) was approved in 1995 by the SWRCB as
part of its Strategic Plan.  It was developed to help the SWRCB meet its goal to provide
water resource protection, enhancement, and restoration while balancing economic and
environmental impacts.  The WMI uses an integrated planning approach to create and
implement unique solutions for each watershed that consider all local conditions and
pollution sources and rely on the input and involvement of local stakeholders.  It is not a
regulatory program and has no statutory mandate.

Watersheds are identified and prioritized primarily on the basis of water quality.
Watershed management strategies have been developed for over 40 watersheds at the
nine RWQCBs.  These strategies are contained in the Integrated Plan for implementation
of the WMI.  This Integrated Plan is updated annually in November to reflect changing
priorities and conditions in the State's watersheds.  The 1998-99 State budget bill
included funding for ten WMI coordinators to carry out the WMI.  There is one
coordinator at each of the nine RWQCBs and one at the SWRCB.  The WMI relies on
the existing authority of the SWRCB and RWQCBs, including the Porter-Cologne Act
and the Federal CWA.

The WMI is consistent with the overall scheme of the Program Plan.  Similar to the
CWA section 303(d) list described above, prioritization of the watersheds helps the
Program Plan in targeting areas with serious water quality issues.  Moreover, the
watershed management strategies were developed with considerations for local
environmental and economic conditions.  Consequently, in accordance with the NPS
Plan’s emphasis on self-determination and the voluntary approach, stakeholder
involvement in the implementation of the management strategies is not only critical but
feasible.  Future annual updating of the management strategies will incorporate
RWQCBs’ activities identified in the five year implementation plans to support
implementation of the Program Plan and make use of the MMs contained in the
CAMMPR document of this Program Plan.  Implementation of these strategies in
targeted watershed will complement the NPS work being performed under other parts of
the Program Plan and ensure the full implementation of all MMs in 15 years.

Community-Based Watershed Plans
Community-based watershed plans refer to a wide range of plans and activities that are
being undertaken throughout California.  These plans and activities are focused on
specific geographic areas and involve strong local leadership and diverse stakeholders.
Community-based watershed plans have as their premise that many water quality and
ecosystem problems are best solved at the watershed level rather than at a statewide or
individual discharger level.

Community-based watershed plans are a key component to implementing the MMs.
Many of the community-based watershed plans and activities that are underway address
NPS pollution.  The SWRCB and RWQCBs have supported these plans through
financial and technical assistance.  Currently, several State agencies, in conjunction with
the California Biodiversity Council (CBC) and the Cal/RA, are considering how to
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establish a statewide framework to more fully support community-based watershed plans
and activities.

The SWRCB and the RWQCBs will continue to support watershed plans to foster
implementation of the MMs.  This is consistent with the federal CWAP that directs new
CWA section 319(h) funding to supporting watershed restoration action strategies
(WRASs).  The intent of this requirement is to ensure that the activities supported by
these funds are part of a comprehensive effort that has the community and technical
support necessary to achieve significant environmental results.  A wide range of
community-based watershed plans will be considered to qualify as WRASs.  For
example, a local watershed stewardship plan, a Coordinated Resource Management and
Planning Program (CRMP), or a Comprehensive Conservation and Management Plan
prepared under section 320 of the CWA will all be considered to qualify as a WRAS.

Coastal CPR Plan
The CCC’s Plan for Controlling Polluted Runoff (Coastal CPR Plan) outlines the CCC’s
authorities to address polluted runoff and identifies actions with timelines and milestones
to achieve the CCC’s objective to reduce polluted runoff.  The Coastal CPR Plan
specifies the CCC’s role in addressing polluted runoff within the confines of existing
budgets, staffing, and statutory authority.  The four program enhancements that comprise
the Coastal CPR Plan are developed from the CCC’s existing and newly developed tools
and programs related to the management of polluted runoff.  They include:
(1) implementation of MMs through planning, regulation, and technical assistance;
(2) administrative coordination; (3) public participation and education; and (4) funding.
Implementation of the Coastal CPR Plan helps to direct CCC staff efforts to prevent and
control polluted runoff, thus leading to improved coastal water quality and enhanced
coastal resources and uses.

Many of the actions identified in the Coastal CPR Plan are incorporated into the
Program Plan.  These actions are expected to help facilitate implementation of the
NPS Program, as well as to improve the coastal program’s overall treatment of water
quality-related issues.

General Plans
The general plan is a local government’s basic planning document.  Under State
planning law, each city or county must adopt a comprehensive, long-term general plan
for the physical development of the city or county and any land outside its jurisdiction
that bears relation to its planning.  General plans must contain seven elements: (1) land
use, (2) circulation, (3) housing, (4) conservation, (5) open space, (6) noise, and
(7) safety.  The following elements are the most relevant to NPS pollution prevention
and control:
1. Land Use--Designates categories such as housing, industry, and natural resources,

including density and intensity of use.
2. Conservation--Applies to conservation, development, and use of natural resources

(e.g., soils, forests, rivers and other water bodies, and harbors).  May also cover
watershed protection, land or water reclamation, prevention or control of the
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pollution of streams and other coastal waters, regulation of land uses along stream
channels and in other areas required to implement the conservation plan (e.g., buffer
areas), control or correction of soil erosion, and flood control.

3. Open Space--Applies to preservation of natural resources, including fish and wildlife
habitat, rivers, streams, bays and estuaries, and open space.

4. Circulation--Plans infrastructure, including water, sewage, and storm drainage.

Local Coastal Programs
In carrying out its objectives and policies, the Coastal Act (PRC §§30000 et seq.)
delegates to local governments specified authority to regulate coastal development. 9 The
Coastal Act directs each of the 73 cities and counties lying wholly or partly within the
coastal zone to prepare for review and certification by the CCC an LCP for the local
government’s portion of the coastal zone.  Through LCP development, the Coastal Act
provides a means to manage coastal resources of State, regional, and national
significance in ways that respect special circumstances in each locality.  The CCC works
with local governments to tailor LCPs to reflect local issues and concerns while
simultaneously meeting the statewide goals and policies of the Coastal Act.

An LCP consists of a local government’s land use plans (LUPs), zoning ordinances,
zoning district maps, and, within sensitive coastal resource areas, other implementing
actions which, when taken together, meet the requirements of and implement the
provisions and policies of the Coastal Act at the local level (PRC §30108.6).  The LUP
is the relevant portion of a local government’s general plan or local coastal element
which is sufficiently detailed to indicate the kinds, location, and intensity of land uses,
the applicable resource protection and development policies, and, where necessary, a
listing of implementing actions (PRC §30108.5). Most key land use and policy
decisions are made in the LUP stage.  The standard of review of the LCP
Implementation Plan is that it conforms with and is adequate to carry out the certified
LUP.

Upon LCP certification, a local government can issue permits for such development in
the coastal zone as is consistent with LCP policies; alternatively, a local government
conditionally approves or denies a coastal development permit application if the
proposed development is inconsistent with the LCP.  However, certain actions taken by a
local government on a CDP application may be appealed to the CCC.  The CCC hears
appeals, and the standard of review is the certified LCP and the public access policies of
the Coastal Act.  And, because a CDP is either approved or denied depending on its
conformity to a certified LCP, it is imperative that all appropriate NPS MMs are
identified and included in the certification process.

The CCC water quality staff will update the in-house Procedural Guidance Manual:
Addressing Polluted Runoff in the California Coastal Zone  to reflect the newest
development in NPS MMs.  This manual is extensively utilized by the CCC staff in

9 The Coastal Act declares that “to achieve maximum responsiveness to local conditions, accountability, and public
accessibility, it is necessary to rely heavily on local government and local land use planning procedures and
enforcement” (PRC §30004).
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reviewing LCPs and CDP applications.  The CCC’s water quality staff will also conduct
training of its planners in use of the manual and in screening for NPS components in
LCPs, Local Coastal Program Amendments (LCPAs), and CDPs.  The initial training
will be conducted by December 2000, with a refresher training every year thereafter.
Currently, the CCC staff are routinely requesting applicants of development permits not
already subject to NPDES permit requirements to submit Erosion & Sediment and
Chemical Control Plans for the construction phase when appropriate.  In addition, a
polluted runoff control plan with regular BMP maintenance and inspection is required of
most development proposals as well.  These efforts will achieve tangible water quality
benefits in the field.

Coastal Act section 30519.5 requires the CCC to conduct periodic reviews of certified
LCPs to evaluate whether or not the LCPs are being implemented by the local
governments in a manner that conforms to the Coastal Act.  The periodic reviews also
provide a means to ensure that the LCPs reflect new information (such as new MMs) and
changing conditions regarding NPS pollution prevention and control and help local
governments respond to post-certification NPS issues that develop over time in targeted
areas.

Lastly, the CCC can also effect implementation of the NPS Program through either:
(1) the regular LCP amendment process initiated by the local governments or
(2) providing grant incentives to encourage appropriate NPS-related amendments to
LCPs.

In short, the CCC will review all new LCPs, LCPAs, and CDP applications brought
before it for appropriate NPS pollution prevention and control activities.

Annual Workplans
Each year since 1990, the SWRCB and RWQCBs have developed detailed annual
workplans as part of the grant application to USEPA for CWA section 319(h) funding.
In addition to satisfying federal funding requirements, the plans served as short-term
planning and budgeting tools for the SWRCB and RWQCBs.  Annual workplans are
detailed, tasked-oriented documents.  This Program Plan is not intended to replace
annual workplans.  In fact, good annual workplans are more important than ever if
California is to achieve the goals and objectives set forth in the Program Plan.  Annual
workplans will continue to be used to plan, coordinate, budget, track, and report on each
year’s NPS-related work.

Beginning with Fiscal Year 2000 (July 1, 2000), the SWRCB, RWQCBs, and CCC will
begin jointly developing a single annual workplan that focuses on implementing MMs.
The workplan will detail all major tasks proposed for the coming year including those
that support activities outlined in the State NPS Plan.  Annual workplans will cover all
federal and State (including bond funds) funding sources, fees, and any other sources
including private commitments.  Other State agencies and private entities will be
encouraged to join in the process.  This widespread participation is crucial if the State is
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to accurately evaluate and report the large number of efforts underway dealing with NPS
pollution.

The State is faced with mounting annual, biennial, and five-year State and federal
reporting requirements.  To simplify reporting efforts, the SWRCB and CCC will
develop a single, standardized report format (Figure 3) for use by all participants.  The
form will need to satisfy federal grant program requirements, be consistent with the
five-year plans, and provide sufficient information so that information is usable in a
program tracking database such as the one currently under development at UCD ICE.
Another consideration is that it has an Internet-compatible file format to ensure
electronic sharing over and posting on the Internet.  One of the most important functions
of the standardized report format is to simplify the task and thereby improve the State’s
ability to document and report its yearly progress in managing NPS pollution.

Regulatory Plans (National Pollution Discharge Elimination System)
While different legal authorities may apply to different situations, the goals of the
NPS Program are complementary to the goals of the storm water regulatory programs
that address urban runoff. 10 The two-phased program under CWA section 402(p)
requires NPDES permits for storm water discharges.  In California, the federal NPDES
Program is administered by the SWRCB and the RWQCBs.  Since 1990, Phase I
regulations have required NPDES permits for storm water discharges from:
1. Municipal separate storm sewer systems serving populations greater than 100,000,
2. Specific industrial activities, and
3. Construction activities disturbing land of five or more acres.

Phase I requires that individual NPDES permits be issued for municipalities greater than
100,000ff In practice, the RWQCBs include many municipalities in urbanized areas with
populations less than 100,000 in the Phase I programs.  Individual municipal NPDES
permits require implementation of structural and nonstructural control measures to
reduce pollutant loads from industrial, commercial, and residential areas.  The SWRCB
elected to adopt a statewide NPDES General Permit requiring the development and
implementation of a Storm Water Pollution Prevention Plan (SWPPP) for all
construction and certain industry-related discharges.

Implementation of the NPDES Phase II Program will expand the existing program to
include all municipalities within urbanized areas and small municipalities outside of
urbanized areas with a population of at least 10,000 and a population density of at least
1,000 persons per square mile.  The program will also expand to include construction
sites that disturb between one and five acres.  All activities under Phase I and II of the
NPDES permit regulations will be required to prepare a SWPPP to demonstrate how
MMs will be used to protect water quality degradation.

10 The 1987 CWA Amendments, which added section 319 related to NPS programs, also expanded the application of
regulatory authority under CWA section 402 to prevent and control NPS pollution from certain urban areas and
industrial activities. CZARA section 6217 also requires states to implement MMs to control NPS pollution, including
urban runoff, to coastal waters.
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FIGURE 3.  STANDARDIZED REPORT FORM

DRAFT SAMPLE

California Nonpoint Source Pollution Control Program
Annual Workplan for FY 1999

Agency: Cal/EPA Department/Board: SWRCB
Division/Program: DWQ/NPS
Contact:
Management Measure Category: 3.5 Transportation Development
Management Measure Title: 3.5A  Planning, Siting, and Developing Roads

and Highways
Process Element: Assess Problem
Actions/Statements: Conduct a consistency analysis of Cal/Trans’

statewide storm water permit.
Geographic Area: Statewide
Funding Sources and Amount:  CWA 319(h) and General Fund
Performance Measures: Upgrade NPDES permit.
Annual Progress Report: The SWRCB approved a statewide storm water

permit for CalTrans in August 1999 that includes management
measures consistent with the Program Plan.

0018311



45

Involve Stakeholders in Planning Process (Public Participation)
The Program Plan identifies numerous mechanisms for stakeholder participation in the
planning and implementation of Tier 1 activities.  To ensure that stakeholders have both
the representation and buy-in necessary for Tier 1 to truly be effective, the State
recognizes the need for public participation in every step of the planning and
implementation process.  Public input will be included in plan development, targeting
resources, planning five-year activities, coordinating partnerships, implementing MMs,
and monitoring success.  This coordination will be achieved from direct comments
provided by the public during the decision making and planning process.  The most
effective first step will be to establish the IACC and include a public representative on
the Assessment TAC to participate in problem solving activities.  In addition, the
Program Plan has to establish a role for public participation in, among others, the State
WQA (statewide citizen monitoring network), CCAs designation and implementation,
specific work groups (e.g., CRMP), tracking MM implementation and effectiveness, and
in developing additional MMs.

The first five-year review period will be a critical point for stakeholder involvement and
public comments.  The public will be invited to participate in the review of the first
five-year plan assessment and in the development of future priorities and objectives.
This process will be obtained best through the establishment of review committees
(identified by the TACs) to review the Program Plan’s effectiveness as outlined in the
five-year report.  From these comments, the State hopes to increase MM implementation
and streamline Tier 1 activities.

E. Coordinating with Agencies and Key Stakeholders

Building cooperative partnerships among agencies at every institutional level, as well as
with stakeholders, is essential to the success of a sustainable effort to protect and restore
the quality and environment of the State’s waters.  In order for the NPS Program to be
successful, we need to ensure that the roles and responsibilities of stakeholders and
agencies with authorities to implement the MMs are clarified and executed.  Specific
objectives include:
 Establishing coordination mechanisms to enhance implementation of the five-year

implementation plans,
 Fostering effective partnerships and collaboration among State, regional, and local

agencies and non-governmental organizations (NGOs)—including CRMPs, officials
responsible for habitat protection, land use programs and permitting, water quality
permitting and enforcement, and public health and safety—to implement all
appropriate MMs, and

 Making available for public review and comment by January 1, 2001, a draft of the
enforcement guidance required pursuant to Porter-Cologne Act section 13369.

We will use the example of marina and boating activities to illustrate the complex
partnerships required in implementing the appropriate MMs.  In addition to the CCC and
SWRCB, numerous agencies have regulatory jurisdiction and non-regulatory oversight
of California's water quality management efforts related to marina and boating activities
(Table 9).  Although agency jurisdiction overlaps in many cases, the goal of these
agencies is to prevent NPS pollution before it happens.  (For a more complete list of
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agency authorities related to the various NPS categories, the reader is referred to
Volume II-CAMMPR of the Program Plan.)

For example, the RWQCBs, DFG, DHS, DTSC, and USCG all play an important role in
regulating both the amount and type of wastes that enter California's waterways.  The
RWQCBs are the primary State agencies with water quality authority, which ranges
from water quality planning to issuing permits for discharges of pollutants to State
waters.  Most RWQCBs use voluntary/cooperative management efforts for marina and
boater NPS pollution control, although boat yards are regulated under a permit system.
The DFG also has broad water quality authority and in addition to the USCG is the

TABLE 9  AGENCY PARTICIPATION IN MARINA AND BOATING ACTIVITIES

Sewage Bottom
Paints/

Cleaning
Material

Hazardous
Waste

Oil/Fuel Debris/
Solid
Waste

Storm
Water
Runoff

Education

RWQCBs X X X X X X

CCC X X X

CIWMB X X

DBW X X

DFG X X X X X

DHS X X X X X

DTSC X X X

UCCE X X X X

MBNMS (NOAA) X X X X X X X

NEPs (USEPA) X X X X X X X

USCG X X X X X

agency most likely to be on site at a marina.  Its focus is on preventing pollution that
harms fish and wildlife resources, especially discharges of oil and petroleum products.
The DFG Office of Spill Prevention and Response (OSPR) is charged with oil spill
prevention and response.  The DHS also regulates the discharge of sewage, other waste,
or effluent, while the DTSC regulates the storage, transport, and disposal of all
hazardous wastes.  The USCG implements federal laws related to garbage and sewage
disposal.

In addition to the agencies listed above, DPR, SLC, SFBCDC, and CCC have leasing or
permitting authority over many marinas.  CCC, DBW, CIWMB, UCCE, MBNMS, and
San Francisco Bay and Santa Monica Bay NEPs provide various levels of technical,
financial, and/or educational assistance.

Many efforts related to marinas and recreational boating are coordinated through
interagency and public committees, such as the California Clean Boating Network
(CCBN) for Northern and Southern California (except San Diego County) and the
Boating Safety and Environment Education Committee in San Diego.  In 1995, a number
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of pollution educators, including agency, industry, and environmental representatives,
came together to create the CCBN as a result of a recommendation by the Marina and
Recreational Boating TAC (SWRCB, 1994e) and to assist boaters and marina managers.
The purpose of the CCBN is to promote environmentally sound boating education
efforts and to improve communication and coordination between marina and boating
pollution educators in California.  Examples of CCBN activities to support this purpose
include, but are not limited to:
 Sharing information and developing expertise on current environmentally sound

boating issues;
 Identifying funding sources for marina and boater pollution education projects;
 Providing a forum to allow cooperation on funding source proposals;
 Assisting in the dissemination of materials;
 Providing feedback on draft materials;
 Providing a forum for feedback on the impact that education is having on the

identified audience;
 Sharing methodology for education, outreach, and the evaluation of materials;
 Reviewing existing programs and identifying where additional effort is needed; and
 Developing a strategy to implement the additional efforts.

While the CCBN supports the efforts of its member organizations by sharing
information, networking, and providing expertise, the CCBN has lost its program
funding to conduct education regarding environmentally sound boating practices.  In
fact, educational efforts in the State regarding environmentally sound boating are largely
funded by short-term grants.  No State agency has assumed programmatic responsibility
for a permanent education and outreach effort akin to the boating safety education
program of the DBW.

As the CCC is now completing a three-year statewide grant, funded by the CIWMB, to
promote environmentally sound boating, the CCC acknowledges the need for a
permanent boater education program to be implemented by an appropriate State agency.
The CCC will work with the DBW, SWRCB, and RWQCBs to identify the appropriate
agency for implementing a permanent education program as outlined in the
Implementation Plan.  Once an appropriate agency is identified, the State will work to
develop a long-term funding structure and implementation strategies.

Formal Coordination through Memoranda of Understanding and
Management Agency Agreements11

The State will formalize connections between the lead and enforcing agencies through
the letter from Cal/EPA and Cal/RA, asking each agency, department, State boards, and
RWQCBs to prepare a five-year implementation plan.  The State will also enhance

11 Under the CWA and the State’s Porter-Cologne Act, the SWRCB is given the authority and responsibility to develop
and certify water quality management plans (including BMPs, implementation procedures, and management agency
implementation responsibilities), to designate management agencies for plan implementation, and to execute MAAs
setting forth management agency commitments to its implementation responsibilities. SWRCB encourages this
management agency approach where it offers a viable alternative to direct SWRCB/RWQCB regulation in controlling
NPS pollution and achieving compliance with the State’s water quality standards.  Where reasonably implemented by
the management agency, the SWRCB will typically waive direct regulation under its own authority.
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coordination by developing a formal agreement (MOU) between the lead agencies
(SWRCB and CCC) responsible for the Program Plan’s implementation.  While the key
elements of the NPS Program have been developed through a cooperative partnership
without a formal agreement, an MOU would serve to clarify roles and responsibilities of
each agency over the next 15 years.  This MOU will be submitted with the Program Plan
for approval by the SWRCB and CCC.  (See Appendix D).

The State will ensure that agencies with the ability to implement aspects of the Program
Plan are effectively linked with the lead agencies by developing (or revising) MOUs or
MAAs.  MOUs and MAAs between the lead agencies and several implementing
agencies already exist (Table 10).  Additional MOUs/MAAs will be encouraged as a
mechanism for officially designating other agencies with the responsibility and authority
to implement aspects of the Program Plan.  The State will revise existing or add
additional MOUs/MAAs that support the implementation of MMs in accordance with
the MMs’ priorities.  This approach is consistent with the Program Plan’s phased
approach and recognizes resource limitations.

TABLE 10.  SUMMARY OF EXISTING MAAS AND MOUS

TYPE OF
DOCUMENT

SIGNATORY AGENCY GENERAL PURPOSE DATE
SIGNED

MOU California Association of
Resource Conservation Districts
(CARCD)

Coordination of erosion control and water
quality protection

1984

Soil Conservation Service (SCS)
(renamed NRCS)

Planning/technical assistance for water
quality policies and activities

1990

U.S. Bureau of Reclamation
(USBR), USFWS, SCS (renamed
NRCS), USGS, DWR, DFG,
DFA

Implementation of San Joaquin Valley
Drain Program

1991

NOAA, USEPA, Association of
Monterey Bay Area Governments
(AMBAG), Cal/EPA, SWRCB,
CCC, RWQCB 2 and 3

Develop and implement the MBNMS
WQPP

1992

BLM Coordination of NPS policies and
activities

1993

DFA Regulation of fertilizer and soil
amendments

1998

Water Quality
Management Plan
(WQMP)/MAA

USFS Control of NPS activities and pollution on
National Forest System Lands

1981

BOF, CDF Control of NPS pollution from timber
operations on nonfederal lands

1988

CDPR Control of pesticide pollution 1997
WQMP None; cooperative program with

technical assistance by UCCE and
NRCS, support by CARCD,
industry/professional associations

NPS control on private rangeland 1995

“Partnership
Agreement” of CA
Dairy Quality
Assurance Program

14 dairy industry organizations,
and state and federal agencies

Coordinated environmental stewardship
for dairy waste management

1998
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The SWRCB and CCC are committed to formalizing interagency agreements.  In 2000-
2001, the SWRCB and CCC will initiate reviews of existing MOUs/MAAs and will
work with other agencies to identify opportunities for new agreements.  The review will
address such issues as existing limitations related to Program implementation and will
determine the appropriate mechanisms for correcting concerns.  The SWRCB and CCC
will subsequently develop those MOUs/MAAs that are identified as being feasible and
necessary to ensure the implementation of the priority measures identified in the first
five-year plan.  Specifically, the SWRCB and CCC will update existing or develop new
MOUs/MAAs with the BLM, CDPR, and NRCS by December 31, 2001.  In addition, by
December 31, 2001, the SWRCB and CCC will develop a schedule for updating or
developing additional MOUs/MAAs that are necessary to fulfill the goals and objectives
of the Program Plan.

For example, beginning in 2000, the SWRCB will work with the USFS to revise the
USFS WQMP called for under the MAA between the SWRCB and the USFS12.  The
USFS has recently undertaken a significant review of its BMPs.  These new BMPs
adequately implement the MMs of the Program Plan.  The USFS has initiated a
collaborative effort to incorporate new information into national forest management of
the Sierra Nevada National Forests.  This effort, known as the Sierra Nevada Framework
for Conservation and Collaboration, includes updates to forest plans to address problems
in aquatic, riparian, and meadow systems, among other ecosystems.  An Aquatic
Conservation Strategy has been proposed to maintain and restore the ecological integrity
of these systems.  The WQMP for National Forest System Lands and the MAA between
the USFS and the SWRCB should be modified to:  (1) include the Aquatic Conservation
Strategy; (2) improve the coordination and collaboration of restoration projects in these
systems; and (3) include performance measures that can be used to track project/program
effectiveness.

The SWRCB and the CDPR will revise their MAA so that the WQMP includes
commitments to implement MMs for which CDPR has regulatory authority.

The SWRCB and the BLM are working to finalize a WQMP and MAA.  In 1992, the
SWRCB and BLM entered into an MOU (SWRCB Resolution No. 92-26) and agreed to
pursue development of an MAA for NPS pollution control program on BLM lands.
While that MAA is not yet in place, during the last year, BLM has shown renewed
interest in completing the work.  This effort should be completed prior to the year 2003.
The WQMP with BLM should focus on (1) implementation and adaptive management of
the rangeland standards and guidelines; (2) development and certification of BMPs and
implementation measures for other NPSs of pollution on BLM lands; (3) evaluation and
review of rangeland MPs; and (4) an annual assessment process with environmental and
operational measures of success.

12 Currently, the only federal agency with management agency status in California is the USFS. In 1981, the SWRCB
certified a WQMP for National Forest System Lands, designated USFS as management agency for plan implementation,
and executed an MAA with USFS. The WQMP and MAA currently provide for:  (1) development and implementation
of SWRCB-certified BMPs; (2) early State involvement in review of USFS projects; (3) monitoring and adaptive
management of BMP effectiveness and implementation; and (4) annual meetings to maintain coordination and
communication.
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BLM and the SWRCB have worked together to avoid and reduce NPS pollution from
BLM–owned land.  BLM controls domestic livestock grazing on public lands through
designated grazing allotments.  In 1998 BLM developed standards for rangeland health
and guidelines for livestock management.  SWRCB worked with BLM to ensure that
these rangeland standards and guidelines would (1) comprise BMPs; (2) conform with
the (g) guidance MMs and the BMPs set forth in the SWRCB’s 1995 Rangeland WQMP
for private rangelands; and (3) achieve compliance with California’s water quality
standards.  Implementation of the BLM standards and guidelines began earlier in 1999.

Strong stewardship by landowners is a critical mechanism for implementing MMs, and
the NRCS is a key agency providing financial and technical assistance to those
landowners.  The SWRCB and NRCS staffs have agreed that an MOU between the
agencies would greatly improve the technical assistance aspects of the NPS Program.
NRCS (formerly the Soil Conservation Service) and the SWRCB have an existing MOU
dated July 31, 1990, outlining planning and technical assistance related to water quality
policies and activities.  This MOU will be updated to address NRCS’s role in the
Program Plan (e.g., assisting landowners in voluntarily implementing Resource
Management Systems [RMS] or MMs) and to affirm the SWRCB’s commitment to
work through a self-determined approach (Tier 1) as a valuable step in achieving clean
water goals.  The new MOU will also address the use of NRCS technical guidance
materials (e.g., Field Office Technical Guide[FOTG]) in planning and installing resource
MMs.

The SWRCB and the CCC are leading an effort to develop MOUs/MAAs among the
agencies in Cal/EPA and Cal/RA.  The purpose of these formal agreements is to develop
commitments to implement MMs (e.g., develop five-year implementation plans for their
agencies or establish NPS pollution control elements to existing workplans).  The
SWRCB has contracted with the CCC to facilitate the completion of these agency-
specific five-year implementation plans.  The SWRCB has authority to require agencies
to provide technical reports (Porter-Cologne Act §13165), and this authority could be
used if cooperative approaches are ineffectual.  The five-year implementation plans
would contain components such as:

1. Implementation of all identified NPS MMs for which they have authorities and are
targeted in the Program Plan by 2013;

2. Tracking of implementation and effectiveness by MM and source category and
providing this information to the SWRCB as part of the monitoring and assessment
strategy; and

3. Participation in regular program reviews as well as new goal-setting activities,
including development of the five-year implementation plans and coordination of
planning, assessment, and regulation activities with the SWRCB, CCC, and
RWQCBs.

Coordination Through Interagency Forums
In addition to using formal agreements to establish coordination, the SWRCB and CCC
will establish an IACC to provide a regular working forum to collaborate in
implementation and problem solving.  We currently envision several roles for the IACC.
First, where programmatic or policy conditions present problems for watershed
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management, the SWRCB and CCC, through the IACC, will act as a conduit for
addressing and resolving those problems.  The IACC will also be asked to evaluate
agency functions and to recommend improvements that can benefit water quality on a
statewide basis for various categories of activities.  The IACC will be the primary forum
for coordinating program activities of the lead and implementing agencies.  Second,
SWRCB and CCC staffs will work with the IACC to identify those agencies willing to
become partners in interagency technical assistance teams.  For these teams to function
optimally, they must have broad-based support.  Allowing agencies to assist with and
utilize the functions of the teams will provide a powerful mechanism for improving
coordination.  Third, the SWRCB and CCC staffs will request the IACC to establish
TACs in four major issue areas--assessment, technical assistance, education, and
regulation.  The role of these committees will be to identify opportunities for improved
coordination and instances where impediments to effective management occur and to
devise responses to move toward enhanced performance and management.  Staff will
work with the committees to ensure that the problems facing watershed groups are
clearly understood and to provide a vehicle for implementing changes in State activities.

The lead agencies will work with the CBC to define the appropriate complementary
roles of the CBC and the IACC.  The CBC is comprised of 15 State agencies, the
University of California (UC), CARCDs, and nine regional associations of county
supervisors.  The CBC was formed to improve coordination and cooperation among the
various resource management and environmental protection agencies at federal, State,
and local levels.

Interagency Initiatives and Public/Private Partnerships
Because stewardship is a fundamental principle upon which the NPS Program is based,
we need to encourage collaborative relationships that include a broad range of groups.
SWRCB, RWQCB, and CCC staffs will work with watershed groups and CRMPs to
promote coordinated resource management and planning through the active participation
of all stakeholders in a given watershed.  The lead agencies encourage the participation
of all relevant agencies and stakeholders in watershed management.  There are a number
of collaborative efforts in which the lead agencies are either currently active or will
become active.  As part of the effort to improve coordination, staff will work with the
following efforts:
 Federal CWAP.
 CBC—Watersheds and Resource Assessment Initiatives.
 Implementation of Farm Bill Conservation Programs (including USDA, NRCS

Locally-Led Conservation, Stream Corridor Restoration, Conservation Buffers,
Salmon Restoration, and Air Quality Initiatives).

 The Environmental Stewardship component of the California Dairy Quality
Assurance Program.  This partnership among 14 entities including various State and
federal agencies, UC, and representatives of the California dairy industry develops a
voluntary, cooperative government and industry education and certification program.
The program core components include:  (1) education workshops for producers;
(2) the creation of Environmental Stewardship Farm Management Plans specific to
each dairy; and (3) on-site evaluation by a third party.

 The Range Management Advisory Committee of the BOF.
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 Cal/RA’s effort to inventory wetland and riparian areas statewide and to maintain
data on projects subject to CWA section 401 certification.

 Cal/RA’s efforts to establish a definition for riparian areas in consultation with other
affected agencies.

 The California Aquatic Bioassessment Workgroup, chaired by staff from the DFG.
SWRCB and RWQCB staffs have:  (1) trained community members in
bioassessment; (2) designed regional bioassessment monitoring programs; and
(3) participated in the development and review of bioassessment methods and
metrics.

 The California Watershed Project Inventory (Project Inventory) at UCD ICE.  The
SWRCB has provided significant financial support to this database of watershed
projects.  Currently, the SWRCB and UCD ICE are expanding the database to link
MMs, agencies, and authorities to the Project Inventory.

 Certified Crop Advisor Program.
 CRMP groups throughout California.
 CALWATER watershed mapping initiative.
 CALFED Bay Delta Initiative/Program.
 Lake Tahoe Initiative.
 MBNMS WQPP.
 Southern California Beach Water Quality Workgroup.
 Southern California Coastal Water Research Project.

Review of Federal Projects and Programs
CWA section 319 authorizes and requires each state to review federal activities to ensure
consistency with the state’s NPS management program.  The CWA also directs federal
agencies to accommodate the concerns of each state. 13  While the 1988 Plan noted that
federal consistency14 would focus on the actions of three federal agencies (USACOE,
USBR, and FERC), the SWRCB, and RWQCBs routinely review:  (1) financial and
technical assistance programs; (2) development activities; (3) environmental impact
statements; and (4) monitoring programs from numerous federal agencies.  The CCC has
a similar federal consistency process under the CZMA (see Appendix B).  The State
Clearinghouse acts as the coordinating and notification agency for routing projects to
appropriate State agencies.  Many federal agencies directly notify State agencies of
appropriate federal projects and programs through periodic NEPA reporting procedures
or regional collaborative efforts.

The federal programs requiring review for NPS issues are listed in Table 11.  The
primary lead agency that reviews projects with statewide impact will be the SWRCB.

13 This requirement is spelled out in Executive Order 12372 of July 14, 1982 (Federal Register Vol. 47, No. 137).
14 The general process for review of federal projects, as outlined in this Executive Order, is:  (1) State develops a list of
federal assistance programs and development projects it will review; (2) State clearinghouse routes federal project
information to appropriate State agency for review; (3) State agency reviews projects and provides timely comments to
the federal agency; (4) federal agency reviews comments and accommodates concerns where possible; and (5) if
concerns cannot be addressed, a timely explanation will be provided.  Where the State cannot resolve federal consistency
issues to its satisfaction, it requests USEPA assistance to help resolve the issues.
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TABLE 11.  LIST OF FEDERAL AGENCIES’ PROGRAMS AND PROJECTS SUBJECT TO STATE REVIEW

U.S. BUREAU OF LAND MANAGEMENT
Watershed Projects
Mineral Exploration and Development
Oil and Gas Leasing
ORV Activities
Timber Activities
Grazing Allotment/Grazing Management/Permits Issuance
Chemicals/Pesticides
Area Analysis/Cumulative Impacts
Wetlands Protection
Riparian Management Plans
Hydrologic Modifications
Transportation Plans

U.S. DEPARTMENT OF DEFENSE
Natural Resource Management Plans and Projects
Military Construction Projects
Facilities Development Plans and Projects
Land and Water-Based Military Training Plans and Exercises
Environmental Restoration Projects
Spoil Disposal
Open Water Disposal Sites

FEDERAL ENERGY REGULATORY COMMISSION
Dam Relicensing

U.S. FOREST SERVICE
Forest Management Plans
Timber Sales
Grazing Allotments

NATIONAL MARINE FISHERIES SERVICE
Fisheries Management Plan
Habitat Conservation Plans

NATURAL RESOURCE CONSERVATION SERVICE
Environmental Quality Incentives Program (EQIP)
Wetland Reserves Program
Wetland Conservation
Forestry Incentives Program

NATIONAL PARK SERVICE
National Park Seashore Management and Proposed Acquisitions
Wildlife Management
Grazing Management
Abandoned Mines Management

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION
Coastal Management Programs

U.S. BUREAU OF RECLAMATION
Irrigation Development

U.S. ARMY CORPS OF ENGINEERS
Permits for Dredged or Fill Material

U.S. FISH AND WILDLIFE SERVICE
Management of National Wildlife Refuges and Proposed Acquisitions
Habitat Conservation Plans
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The appropriate RWQCBs will review local and regional projects.  The CCC will also
review programs in the coastal zone as defined in the Coastal Act.  These State agencies
will work with USEPA staffs who are liaisons with these federal agencies to ensure
compliance with the CWA.

When project-by-project review and intervention by USEPA staff are insufficient to
abate NPS pollution, the lead agencies will negotiate revisions to existing formal
agreements or develop new agreements.  If formal agreements are ineffectual, the
SWRCB or RWQCBs can require federal agencies to provide NPS pollution prevention
reports under their authority (Porter-Cologne Act §13267).

F. Implement Actions

The Three-Tiered Approach Overview
Originally adopted in the 1988 Plan , the “three-tiered approach” remains a cornerstone
of the NPS Program.  The “three-tiered approach” utilizes three different options of
enforceable policies and mechanisms under the Porter-Cologne Act to ensure water
quality objectives are achieved.  The options are presented in order of increasing
stringency.  Through the “three-tiered approach,” the NPS Program recognizes that
many NPS problems are best addressed through the self-determined cooperation of
stakeholders (Tier 1).  However, persistent NPS water quality problems not effectively
resolved through self-determined actions will be addressed through applicable regulatory
programs and authorities (Tier 2 and Tier 3).

In general, which option is used depends on factors such as:
 Persistence of water quality impairments;
 Whether timely implementation of MMs and MPs is being achieved; or
 Whether the Tier 1 approach is being utilized effectively.

In practice, the RWQCBs will determine which or what combination of the three options
will be used to address any given NPS problem.  Sequential movement through the tiers
(e.g., Tier 1 to Tier 2 to Tier 3) is not required of the RWQCBs.  Depending on the water
quality impacts and severity of the NPS problem, the RWQCBs may move directly to
the enforcement actions specified in Tier 3.  Pursuant to CWC section 13369(a)(2)(B),
the SWRCB will develop, by February 1, 2001, guidance to be used by the SWRCB and
RWQCBs for moving through the “three-tiered” process.

All three options implement BMPs.  BMPs include, but are not limited to, structural and
nonstructural controls and operation and maintenance procedures.  BMPs can be applied
before, during, and after pollution producing activities to reduce or eliminate the
introduction of pollutants into receiving waters.  BMPs are means of achieving certain
MMs.  For example, seeding and mulching of steep slopes at a construction site would
be structural BMPs for achieving the MM of erosion control.
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Tier One: Self-Determined Implementation of Management Practices

Since its inception in 1988, the “self-determined” or “voluntary approach” to the
implementation of BMPs has been central to discussions of the NPS Program.  The
terms “voluntary” and the “voluntary approach” have been a popular concept
grounded in the historic notions of autonomy and self-determination.  The definition

of “autonomy” also refers to the concept of “moral independence,” implying that
autonomy also carries with it responsibility and accountability.  This is especially
critical in situations where individual actions may conflict with the public good.

As a concept the term “voluntary approach” is as important for what it does not
mean as for what it does.  Compliance with the CWA, CZARA, CWC, and the
Porter-Cologne Act is not a voluntary choice.  It is the responsibility of the SWRCB
and the RWQCBs to see that these laws are enforced.  The concept of “self-
determined implementation” of NPS control measures was developed to acknowledge
the potential capability of landowners and resource managers to develop and
implement workable solutions to NPS pollution control and to afford them the
opportunity to solve their own problems before more stringent regulatory actions are
taken.

Property owners and/or managers may implement BMPs through their own initiative
or self-determination.  Implementation could occur for economic reasons and/or
through awareness of environmental benefits.  Self-determined implementation can be
encouraged through education, training, financial assistance, technical assistance, and
demonstration projects.  A self-determined approach would take advantage of the
expertise and incentives offered by a variety of existing local, State, and federal
programs that are geared to promoting private actions which could have water quality
benefits.  Lead agencies for these programs include the DOC NRCS, Farm Services
Agency (FSA), RCDs, and the UCCE.

Tier Two: Regulatory-Based Encouragement of Management Practices
In general, the Porter-Cologne Act constrains RWQCBs from specifying the manner
of compliance with water quality standards.  However, RWQCBs have two ways to
use their regulatory authorities to encourage implementation of BMPs.

First, RWQCBs may encourage the use of BMPs by waiving adoption of WDRs on
condition that dischargers comply with this requirement.  Alternatively, the SWRCB
and the RWQCBs may enforce BMPs indirectly by entering into MAAs with other
agencies that have the authority to enforce BMPs.  Such authority derives either from
the agency's regulatory authority or its management responsibility for publicly owned
or controlled land.  MAAs will include (or reference) specific, acceptable BMPs and
their means of implementation.  Both the SWRCB and the RWQCBs may enter into
MAAs.  The SWRCB will develop MAAs, where appropriate, with State and federal
agencies having statewide jurisdiction, such as the BLM or Cal/Trans.  For example,
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the SWRCB has existing MAAs with the USFS and with the BOF and CDF.  SWRCB
MAAs will specify acceptable BMPs and how they will be implemented.  Formal
agreements between the SWRCB and other agencies pertaining to the prevention and
abatement of NPS pollution will be referenced in RWQCB basin plans and will
become the primary basis for RWQCB determination of compliance with State
requirements.  RWQCBs will seek agreements, where appropriate, with local
agencies, such as cities and counties.  For example, RWQCBs have existing MAAs
with counties concerning regulation of on-site wastewater disposal systems.  RWQCB
MAAs may also reference BMPs that have been adopted into basin plans.

RWQCBs will generally refrain from imposing effluent requirements on dischargers
who are implementing BMPs in accordance with a waiver of WDRs, an approved
MAA, or other SWRCB or RWQCB formal action.  Once the SWRCB or RWQCB
has formally approved BMPs, they will become the primary mechanism for meeting
water quality standards.  While compliance with BMP requirements cannot excuse a
violation of water quality standards, the RWQCBs may rely on their implementation
of BMPs to demonstrate compliance with standards.

Implementation of BMPs will normally include: (1) specific site conditions;
(2) monitoring to assure that practices are properly applied and are effective;
(3) immediate mitigation of a problem where the practices are not effective (including
regulatory action, if necessary); and (4) improvement of an approved BMP or
implementation of additional BMPs when needed to resolve a deficiency.

RWQCBs have discretion in deciding what BMPs to encourage through conditional
waiver of WDRs or inclusion in RWQCB MAAs.  RWQCBs need not adopt BMPs
into basin plans for these purposes but may do so to facilitate regionwide application.
The SWRCB will encourage reasonable consistency among the RWQCBs in choosing
BMPs by:  (1) transferring information among RWQCBs on effective (or ineffective)
practices; (2) reviewing amendments to basin plans; and (3) making determinations as
the appeal agency for RWQCB decisions.

Tier Three: Effluent Limitations and Enforcement
RWQCBs can enforce requirements on any proposed or existing waste discharge,
including NPS discharges.  Although RWQCBs cannot specify the manner of
compliance with waste discharge limitations (with certain exceptions), in appropriate
cases the RWQCBs can set limitations at a level that, in practice, requires
implementation of BMPs.

While many of the NPS Program activities support and promote self-determined
implementation, the SWRCB and RWQCBs have a wide array of enforcement
mechanisms at their disposal that also will be utilized.  Enforcement actions may be
considered to address many circumstances including, but not limited to, the following:
(1) violation of an effluent limit, receiving water limit, or discharge prohibition
contained in an order or basin plan adopted by the SWRCB or an RWQCB; (2) an
unauthorized spill, leak, fill, or other discharge; and (3) failure to perform an action
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required by the SWRCB or an RWQCB, such as submittal of a self-monitoring or
technical report or completion of a clean-up task by a specified deadline.

It is important to note that enforcement of State water quality statutes is not solely the
purview of the SWRCB and RWQCBs and their staffs.  State law allows members of
the public to petition the SWRCB to review permitting and enforcement actions or
inactions by the RWQCB.  In addition, the CWC provides for public participation in
the issuance of orders, policies, and WQCPs.

The SWRCB and RWQCBs have a variety of enforcement tools to use in response to
noncompliance by dischargers.  An enforcement action is any formal or informal
action taken to address an incidence of actual or threatened noncompliance with
existing regulations or provisions designed to protect water quality.

Formal Enforcement: Formal enforcement actions fall into two basic categories:
those that direct future actions by dischargers and those that address past violations.
Actions that generally direct future action include notices to comply, imposition of
time schedules, and issuance of cease and desist orders (CDOs) and cleanup and
abatement orders (CAOs).  Actions taken to address past violations can also include
CAOs, rescission of WDRs, administrative civil liability (ACL), and referral to the
attorney general (AG) or district attorney (DA).  In some instances, both types are
used concurrently to deal with a specific violation (e.g., discharger has had past
violations but has not yet corrected the problem).

Any person adversely affected by an action or failure to act by an RWQCB may
petition the SWRCB to review the decision.  The petition must be received by the
SWRCB within 30 days of the RWQCB action or refusal to act or 60 days after a
request has been made to the RWQCB to act.  In addition, the SWRCB may review,
at any time and on its own motion, any action or failure to act by an RWQCB,
including planning actions.

Informal Enforcement:  For minor violations, the first step is usually informal
enforcement action.  The discharger is informed of the specific violations and is
provided information as to how and why the violations occurred and how and when
the discharge must come back into compliance.  This step can be deleted for
significant violations, such as repeated or intentional illegal discharges and falsified
reports.

The notice of violation (NOV) letter is also an informal enforcement action.  The
purpose of a NOV letter is to bring a violation to the discharger's attention and to give
the discharger an opportunity to correct the violation before formal enforcement
actions are taken.  Continued noncompliance should trigger formal enforcement
action.  An NOV letter is signed by the RWQCB Executive Officer and covers the
following points:  (1) description of specific violations; (2) summary of applicable
enforcement options (including maximum ACL); and (3) a request for a written
response.
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Time Schedule Order:  Pursuant to CWC section 13300, actual or threatened
discharges of waste in violation of requirements can result in imposition of a time
schedule which sets forth the actions a discharger shall take to correct or prevent the
violation.

Cease and Desist Orders:  CDOs are adopted pursuant to CWC sections 13301-
13303.  They are normally issued to dischargers regulated by WDRs and often remain
in force for years.  CDOs are typically issued to regulate dischargers with chronic
non-compliance problems.  These problems are rarely amenable to a short-term
solution.  Often, compliance involves extensive capital improvements or operational
changes.  The CDO will usually set a compliance schedule, including interim
deadlines (if appropriate), interim effluent limits (if appropriate), and a final
compliance date.  CDOs may also include restrictions on additional service
connections (referred to as a "connection ban") to community sewer systems.  These
have been applied to sanitary sewer systems but can be applied to storm sewer
systems as well.  Violations of CDOs should trigger further enforcement in the form
of an ACL or referral to the AG for injunctive relief or monetary remedies.

Cleanup and Abatement Orders (CAO):  CAOs are adopted pursuant to CWC
section 13304.  They are generally issued to dischargers that are not being regulated
by WDRs.  With the exception of ground water cleanup, CAOs are typically short-
lived enforcement orders.  CAOs are issued through an RWQCB action or by the
Executive Officer under delegation from the RWQCB Members pursuant to
CWC section 13223.  Executive Officer-issued CAOs should be used when speed is
important, such as when a major spill or treatment plant upset has occurred and
waiting until the RWQCB can meet to approve a CAO would be inappropriate.
Violations of CAOs should trigger further enforcement in the form of an ACL or
referral to the AG for injunctive relief or monetary remedies.

Prohibitions:  Basin plans may set forth appropriate prohibitions for various
categories of NPS pollution.  In some cases, these prohibitions are written to allow
application of the prohibition to be waived during planning and permitting of projects
or activities covered by a water quality management plan.  A prohibition allows an
RWQCB to take direct and immediate enforcement action through issuance of CAOs,
even in the absence of WDRs.  Therefore, it allows RWQCBs to respond in a timely
manner where NPS pollution generated by certain activities is creating an emergency
or a problem which is not otherwise being remedied in an adequate or timely manner.

Modification or Rescission of Waste Discharge Requirements:  In accordance with
the provisions of the CWC, and in the case of NPDES permits, the RWQCB may
modify or rescind WDRs in response to violations.  Rescission of WDRs generally is
not an appropriate enforcement response where the discharger is unable to prevent the
discharge as in the case of a wastewater treatment plant.
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Referrals to the Attorney General or District Attorney: The RWQCB can refer
violations to the AG or ask the appropriate county DA to seek civil or criminal
penalties.  In either case, a Superior Court judge will be asked to impose civil or
criminal penalties.  In some cases, the RWQCB may find it appropriate to request the
U.S. Attorney's Office to review potential violations of federal environmental statutes,
including the CWA, Migratory Bird Treaty Act, or the Resource Conservation and
Recovery Act (RCRA).  Enforcement actions taken by the RWQCB are civil actions.
In cases where there is reason to believe that specific individuals or entities have
engaged in criminal conduct, the RWQCB or Executive Officer may request that the
DA pursue criminal actions.  Under criminal law, individual persons, as well as
responsible parties in public agencies and business entities, may be subject to fines or
imprisonment.

Administrative Civil Liability
ACL means monetary assessments imposed by an RWQCB.  These actions are intended
to address past violations.  If the underlying problem has not been corrected, the ACL
action should be accompanied by an RWQCB order to compel future work by the
discharger (e.g., CAO or CDO).  The CWC authorizes ACLs in several circumstances,
summarized in Table 12:

TABLE 12.  POTENTIAL MONETARY ASSESSMENTS IMPOSED BY AN RWQCB

CWC
Section

Type of Violation

13261 Failure to furnish report of waste discharge or to pay required fees.

13265 Unauthorized discharge of waste.

13268 Failure to furnish technical report.

13308 Failure to comply with time schedule.

13350 Intentional or negligent violation of CDO or CAO; violation of WDRs; or RWQCB
prohibition which results in pollution or unauthorized release of any petroleum
product.

13385 Violation of NPDES Permit, Basin Plan Prohibition, etc.

A summary of the “three-tiered approach,” including practical examples of its
application in California, is presented in Table 13.

Implement TMDLs
The development and implementation of TMDLs for NPS impaired water bodies are
expected to enhance our ability to address NPS problems, consistent with the three-tiered
approach described above.  Along with the TMDL, the State will develop
implementation plans that describe specific measures needed to achieve the point and
nonpoint allocations established by the TMDL.  For point sources, the allocations will be
implemented through NPDES permits while NPS allocations are implemented through a
wider range of authorities and programs, including the use of applicable State
enforcement authorities.  Therefore, TMDLs are expected to promote the
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implementation of the appropriate MMs that will achieve timely water quality
improvements that have not been achieved through the other approaches.

TMDLs will provide a more detailed approach to ensuring the implementation of the
appropriate NPS MMs and will provide a better framework for “triggering” more
stringent implementation.  For example, TMDLs will (1) establish goals to judge the
performance of management programs; (2) create the ability to better assess the
effectiveness and appropriateness of MPs  individually and collectively; (3) provide a
basis for determining when to use more stringent management options (e.g., WDRs or
other enforcement authorities); and (4) assist in prioritizing State’s staff and financial
resources when pursuing corrective actions.

Implement MMs in Regulation
NPDES – Storm Water
The two-phased program under CWA section 402(p) requires NPDES permits for
storm water discharges.  In California, the federal NPDES Program is administered by
the SWRCB through the nine RWQCBs.  Since 1990, Phase I regulations have
required NPDES permits for storm water discharges for:
 Municipal separate storm sewer systems serving populations greater than

100,000,
 Specific industrial activities, and
 Construction activities disturbing land of five or more acres.

Phase I requires that individual NPDES permits be issued for municipalities greater
than 100,000 (in practice, the RWQCBs include many municipalities in urbanized
areas with populations less than 100,000 in the Phase I programs).  Individual
municipal NPDES permits require implementation of structural and nonstructural
control measures to reduce pollutant loads from industrial, commercial, and
residential areas.  Implementation of the NPDES Phase II Program will expand the
existing program to include all municipalities within urbanized areas and small
municipalities outside of urbanized areas with a population of at least 10,000 and a
population density of at least 1,000 persons per square mile.  The program will also
expand to include construction sites that disturb between one and five acres.

California's current and developing approaches to addressing urban runoff are and will
be consistent with both the NPDES and NPS Programs.  In the interest of consistency
and comprehensiveness, the SWRCB and RWQCBs will ensure the implementation of
urban MMs in areas and activities currently regulated by the NPDES Phase I Permit
Program by incorporating the MMs into existing NPDES permits as the permits are
renewed (at five-year intervals).  Similarly, the SWRCB and RWQCBs will ensure that
the NPDES Phase II permits will serve as the enforceable authorities to implement the
urban MMs in areas and activities covered under Phase II.  As lead agencies for the NPS
Program, the SWRCB, RWQCBs, and CCC will ensure that all NPS MMs not covered
by the NPDES Phase I or Phase II permits are implemented through other mechanisms
identified within the NPS Program Plan.
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TABLE 13. DESCRIPTION AND USE OF THE THREE-TIERED APPROACH

Tier Description of Approach Examples of the Three-Tiered
Approach in Action

Tier One:

Self-determined
Implementation of
Best Management

Practices

Landowners and resource managers implement MMs/BMPs
to achieve water quality standards.  The RWQCBs may rely
on implementation of MMs and BMPs to demonstrate
compliance with, but cannot excuse violation of, water
quality standards.  Self-determined implementation is
encouraged through incentives and technical assistance
offered by State and federal programs that promote resource
stewardship to achieve water quality benefits and to comply
with statutory requirements.  Agencies that provide such
programs include the SWRCB, RWQCBs, DOC, NRCS,
FSA, RCDs, and UCCE.  Self-determined implementation is
encouraged through the recognition by landowners and
resource managers that this tier allows the discharger more
“self-determination” in complying with statutory
requirements than the more-stringent Tiers Two and Three.

 Financial support for local
watershed stewardship
projects (CWA §319)

 EQIP cost-share for
implementation

 Sacramento Watershed
Program fostering
stewardship

 Urban pesticide committee
education efforts

 Workshops promoting the
Rangeland WQMP

Tier Two:

Regulatory- Based
Encouragement of

Management
Practices

There are two ways that RWQCBs can use their regulatory
authorities provided by the Porter-Cologne Act to encourage
implementation of MMs/MPs.  First, RWQCBs may work
with landowners and resource managers to waive the
adoption of WDRs or a waste discharge prohibition on the
condition that MMs and BMPs will be implemented to
correct or prevent NPS pollutant(s) of concern.  Second, the
SWRCB and RWQCBs may enforce MMs and BMPs by
entering into MAAs with other agencies that have authority
to enforce the implementation of appropriate MMs and
BMPs.

 MAAs with BOF/CDF,
USFS, and CDPR

 Marin County Stormwater
Program (RWQCB-2)

 Channel Islands National
Park – improved grazing
practices (RWQCB-3)

 Required submittal of
agricultural drainage
operation plans (RWQCB-5)

 Agricultural Nutrient
Management Plans-Newport
Bay (RWQCB-8)

Tier Three

Effluent Limitations
and  Enforcement

RWQCBs can adopt and enforce requirements on any
proposed or existing waste discharge, including discharges
from NPSs.  Although RWQCBs are generally precluded
from specifying the manner of compliance with waste
discharge limitations, in appropriate cases limitations may
be set at a level which, in practice, requires implementation
of MMs and BMPs.  In addition, the SWRCB and RWQCBs
have a variety of enforcement tools—such as CDOs and
ACLs—that can be used in response to noncompliance.

 WDRs for commercial
nurseries – Newport Bay
(RWQCB-8)

 WDR for selenium for
San Joaquin River
(RWQCB-5)

 Permitted storm water
programs

 Erosion Control –
Lake Tahoe (RWQCB-6)

 WDRs for dairies
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Provide Financial and Technical Assistance

Introduction
Strong stewardship by local stakeholders is critical to ensuring the successful
implementation of the MMs identified in the five-year plans.  Self-determined
implementation can be encouraged through technical assistance provided by both
State and local entities.  A priority in the Implementation Plan is for the SWRCB and
CCC to provide comprehensive technical assistance to local groups and landowners.
The State will identify additional agencies and develop agreements (MOUs) to
significantly increase the ease of acquiring and disseminating the most accurate and
current information possible.  A goal of the SWRCB and CCC is to provide each
stakeholder with the information they require by coordinating efforts throughout the
State.

Funding (Financial Assistance)
The Program will depend largely on funding received through the CWA
section 319(h), State appropriations, and the contributions of other entities, including
local governments, nongovernmental organizations, and private individuals.  Unless
additional funds are made available, it is possible that some of the activities contained
within this Program Plan will not be completed as proposed.  It is anticipated that
implementation difficulties related to funding limitations will be identified and
addressed as provided for through periodic program reviews.

Available Program funding will be directed at supporting activities that implement the
MMs as identified in CAMMPR.  Projects and staff positions at the SWRCB and
RWQCBs funded under the CWA section 319(h) must support the implementation of
MMs.  This change will be included in the next CWA section 319(h) grant cycle
(FFY 2000).

Federal Funding

USEPA provides annual funding to the SWRCB for implementation of the
NPS program, pursuant to the CWA section 319.  Since section 319 was
established by the reauthorization of the CWA in 1987, California has
received over $40 million to support the State’s NPS program.  In 1999, the
federal allocation to support State NPS programs under CWA section 319(h)
was significantly increased in recognition that many of the most serious
remaining water quality problems are associated with NPS pollution.
California’s CWA section 319(h) funding level was increased from
$5.7 million in 1998 to $10.3 million in 1999.

In California, the CWA section 319(h) funds have generally been divided
between supporting State staff activities at the RWQCBs and the SWRCB and
funding NPS implementation projects.  As the lead water quality agency in
California, the SWRCB receives the CWA section 319(h) funding from
USEPA through a cooperative agreement.  The SWRCB and the RWQCBs
prepare annual workplans for USEPA approval to specify the activities that
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will be supported through these CWA section 319(h) funds.  CWA section
319(h) funding is primarily for implementation activities; therefore, at least
80 percent of all CWA section 319(h) funds must be spent on implementation,
while no more than 20 percent may be allocated to planning and program
development activities.

NPS projects have been selected based on a competitive process administered
by the SWRCB and RWQCBs.  Generally, an annual Request for Proposals
(RFP) is issued for projects that will reduce or prevent NPS pollution to
ground and surface waters.  Eligible projects include the implementation of
MPs, TMDL implementation, technology transfer, demonstration projects,
pollution prevention, technical assistance, volunteer monitoring, and public
education.  Nonprofit organizations, local government agencies, including
special districts (e.g., RCDs or water districts), and educational institutions are
the recipients of these funds.

Another important source of funding for NPS projects is the SRF.  The SRF is
a low interest loan program established by the CWA to fund a wide range of
water quality projects, including the same types of projects that are eligible for
section 319(h) funding.  Traditionally, the SRF and its predecessor, the Clean
Water Grant Program, have been used to fund publicly-owned treatment
works (POTWs) for sanitary sewer systems.  However, the amendments to the
CWA that established the SRF allowed for expanded uses of the SRF beyond
the traditional POTW project.  Capitalization for the SRF comes from an
annual federal appropriation, 20 percent of State matching funds and loan
repayments that revolve back into the SRF.  Current assets (loans and cash) in
California exceed $1 billion.  The utilization of these assets offers one of the
best avenues for funding the implementation of NPS MMs and related
watershed implementation efforts.

To date, California has been a national leader in using the SRF to fund a wide
variety of expanded use projects.  Examples of types of expanded use projects
that have been funded include:
 Stream restoration,
 Irrigated agricultural BMPs (improved methods of irrigation to reduce

salt and selenium loads to the receiving water),
 Animal feeding operation BMPs (on-site improvements at small dairies

that do not meet the USEPA definition of a point source),
 A vineyard to demonstrate BMPs and sustainable viticulture,
 Forestry BMPs (removal of dead and dying trees in the Lake Tahoe

Basin),
 On-site septic system rehabilitation,
 Storm water treatment (including wetlands treatment),
 Wetlands preservation,
 Marina education and improvements,
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 Water quality enhancements to flood control, and
 Estuary enhancement.

Using the fund to address all types of water quality issues regardless of
whether it is a POTW, NPS, etc., is beneficial.  In so doing, the SRF will help
to foster the watershed approach.  The SWRCB (who administers the SRF) is
currently developing a formal policy regarding the funding of expanded use
projects, including NPS projects.  Once this policy is adopted, the expanded
use projects will be given appropriate consideration in comparison to the
traditional POTW projects.

State Funding

State funds have been earmarked for NPS Program development and
implementation.  These funds support SWRCB staff to develop MMs, the
Strategy, and the Implementation Plan; develop and oversee formal
agreements and informal partnerships; provide technical assistance; and
provide public participation, education, and outreach.  Additional funds are
earmarked to develop and implement a program to track the effectiveness of
MMs.

Currently, State monies fund NPS pollution prevention and reduction efforts
at the SWRCB and RWQCBs in four of the six management categories:
agriculture, forestry, hydromodification, and wetlands/riparian areas.  Through
State General Funds, the SWRCB and the RWQCBs update and revise basin
plans regarding the effects of subsurface agricultural drainage on the State’s
waters.  Staff also review forestry activities to ensure control of NPS
pollution.  Primary activities include:  (1) the review of timber harvest plans,
(2) consultation with federal agencies on silviculture, mining and grazing on
forest lands, (3) evaluation of corrective actions, (4) development of water
quality criteria and guidelines for treatment and disposal, (5) regulatory
actions, (6) laboratory quality assurance, and (7) coordination of data
management.  The SWRCB and the RWQCBs administer the water quality
certification program authorized through the CWA section 401.  CWA
section 401 requires that any applicant for a federal license or permit to
conduct any activity which may result in a discharge to navigable waters
obtain a certification from the State that the discharge will comply with the
applicable provisions of CWA sections 1311, 1312, 1313, 1316, and 1317
(essentially State water quality standards).  Generally speaking, CWA
section 401 applies to dredge and/or fill permits issued by the USACOE,
pursuant to CWA section 404 or hydropower generation facility licenses
issued by the FERC.

Starting in 1999, the baseline allocation of the SWRCB has been augmented
by $3.9 million to develop TMDLs, a necessary first step in reducing NPS
pollution in impaired watersheds.  While these funds will not support
implementation of TMDLs, SWRCB and RWQCB staffs will participate in
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stewardship groups and assist community-based watershed monitoring
programs.

Funds are also provided to on-the-ground pollution prevention and reduction
activities through two funding sources:  the Delta Tributary Watershed
Program and the Agricultural Drainage Management Program (ADMP)
authorized under Proposition 204.  The Delta Tributary Watershed Program
was awarded, on a one-time basis, $14.5 million for rehabilitation projects in
the watersheds tributary to the Sacramento-San Joaquin Rivers Delta or the
Trinity River.  Most of these projects will begin in 1999 or early 2000.  Of the
$30 million set aside for the ADMP, $27.5 million was for low interest loans
and $2.5 million was for the nonfederal share of a project specific to the
Salton Sea.  The loan fund can be used for the treatment, storage, conveyance,
reduction, or disposal of agricultural drainage water that if discharged
untreated would pollute California’s waters.

Request for Proposals
Each year the SWRCB and USEPA release RFPs for watershed planning and
implementation projects to reduce, eliminate, or prevent water pollution and to
enhance water quality.  The RFP contains information concerning project
requirements, anticipated funding levels, the review process, and selection
criteria, and an application form is included that serves as the proposal.  Funds
made available are typically offered under the authority of Federal
CWA section 205(j) Water Quality Planning and Assessment or CWA
section 319(h) NPS  Implementation Programs.  However, in 1997 and 1998,
the SWRCB offered $15 million made available through Proposition 204, the
1996 Bond Act.

The SWRCB and RWQCBs view the funding of projects consistent with
priorities identified in the RFPs as an important tool in managing NPS
pollution.  Beginning with the calendar year 2000, RFP projects must
implement actions that achieve NPS MMs goals and objectives to receive
funding.

The funds contracted out under the RFPs represent half of the federal NPS
funds California receives.  The Program recognized several years ago the need
to better track and evaluate the effectiveness of these projects.  Working with
UCD ICE, the State is working (1) to promote information exchange and
coordination among watershed groups; (2) to geographically track the
implementation of MMs; and (3) to determine the effectiveness of CWA
section 205(j) and 319(h) projects in protecting beneficial uses and improving
water quality.  Effective with the 1999 RFP, all selected projects’ contractors
must complete a one page contract summary (format provided by SWRCB)
within three months of the contract execution.  The SWRCB will make the
summaries available to the public, including posting them on the SWRCB’s
NPS web site.  At the completion of each funded project prior to final
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payment, all projects must complete a project survey form supplied by the
SWRCB.  At the same time, SWRCB and RWQCB staffs may survey project
location and aerial extent using global position equipment.  The information
gathered will be entered into an internet-accessible geographic information
system (GIS) and be provided as part of the required annual, biennial, and
five-year cycle reports.  In addition, information concerning each CWA
section 319(h) funded project is being entered into a USEPA mandated
tracking system known as the Grants Reporting and Tracking System (GRTS)
to further aid in fiscal management, accountability, and the exchange of
information.

Through these RFPs, the SWRCB, RWQCBs, and USEPA, Region 9, are
encouraging watershed management as a means to ensure high quality waters,
maximize the use of limited resources, and develop partnerships among all
stakeholders of watersheds to address water quality issues.  In this respect,
grants offered through RFPs are being integrated under the SWRCB’s and
RWQCB’s WMI to ensure the most efficient use of the funds.  Local
stewardship and partnerships among governmental agencies and private
interests are vital parts of the type of watershed management envisioned.
Involvement of stakeholders throughout a watershed is a critical feature of
watershed management that will provide for sustained, long-term
improvements in the beneficial uses of water and water quality.
Implementation activities identified in a watershed management plan or
similar comprehensive efforts to achieve sustained improvements in water
quality and natural resources are a priority.  CWA section 205(j) provides
water quality planning funds, and CWA section 319(h) provides NPS
implementation funds.  The funds provided via RFPs are not intended to be
used as the sole or principal source of support for local resource management.

Other Agencies Sources
Collaboration with the MBNMS
The CCC and MBNMS WQPP are working to develop coordinated grants
among numerous nonprofit organizations improving water quality and
restoration.  This coordination of funding is intended to help nonprofit
organizations obtain grant assistance, coordinate the expertise of the numerous
groups working on NPS pollution, and identify a regional framework to guide
future projects.

Technical Assistance

Introduction
The SWRCB, RWQCBs, and CCC recognize that individuals, watershed
groups, and communities have varying levels of technical and financial
capabilities related to water quality protection and restoration and the
protection of beneficial uses.  In particular, the level of expertise available at
the local and/or watershed level during project planning, design, and
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implementation can have a significant effect on the time and effort needed to
implement practices to address NPS pollution.  Technical and financial
assistance is needed for those who plan and manage resources (e.g., planners,
forest managers, public works staff, harbor masters, watershed groups) and
those whose activities alter the landscape or affect the water column
(e.g., farmers, road builders, boat hull cleaners).

Types of technical assistance include MP manuals, training, assistance in
developing ordinances and regulations, modeling to predict and assess the
effectiveness of any additional NPS MMs, and the development and
management of databases to track implementation of MMs, monitoring data,
and land use changes.  Technical assistance also includes demonstration
projects and other innovations to protect water quality and designated uses.
Financial assistance includes both grants and low-interest loans.

Goals

A priority goal of the NPS Program is to provide technical and financial
assistance to local governments and the public in assessing watershed
conditions and implementing applicable MMs to address identified problems.
The NPS management agencies will also work with other federal, State, and
local agencies, as well as other private experts where feasible, and will
encourage them to use their expertise.  Specific objectives include:
 Conducting an ongoing assessment of training and technical and financial

assistance needs;
 Providing for the transfer of information on technical and financial

assistance including available tools, training courses, grant and loan
opportunities, and contact information;

 Improving technical tools;
 Providing technical training for resource managers, landowners and land

operators, and the public; and
 Providing financial assistance for on-the-ground implementation of MMs

and MPs for each land use sector (i.e., agriculture, forestry, urban,
marinas, hydromodification, and wetlands).

The NPS Program will also support technical and financial assistance efforts
within other agencies.  Examples of existing technical assistance efforts
include:
 UCCE and NRCS currently provide technical assistance to the livestock

industry and rangeland owners and managers through the California
Rangeland Water Quality Management Program (CRWQMP);

 The California Stormwater Quality Task Force (SWQTF) provides
assistance to municipal agencies and other dischargers subject to existing
storm water permits, while the MURP has been developed to help smaller
municipalities (less than 100,000 in population) develop runoff control
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programs to protect water quality and prepare for pending storm water
permits;

 The MURP has been developed to help smaller municipalities (less than
100,000 in population) develop runoff control programs to protect water
quality and prepare for pending storm water permits;

 The CCBN and San Diego Safe Boating and Environment Coalition are
devoted to identifying education and technical assistance needs regarding
environmentally sound boating and to providing networking
opportunities;

 The SWRCB TMDL Program is focusing technical assistance efforts on
assessing water conditions and, to the maximum extent practicable, on
working with local interests on the collaborative identification of:
(1) watershed problems, (2) desired future conditions, (3) numeric targets,
(4) allocations of allowable pollution, and (5) implementation.

 The CCC is committed to make available and provide training for use of
its Watershed Analysis Tool for Environmental Review (WATER).
WATER is a GIS-based analysis tool that connects land use information
to water quality in watersheds of the Monterey Bay area, and thus
enabling selection of the appropriate MMs for implementation in those
particular watersheds.  The CCC’s permit tracking system also provides a
valuable tool for tracking land use activities.

 The NPS Program’s future efforts in identifying and mapping CCAs will
allow the implementing agencies to direct their resources to coastal areas
faced with water quality threats that accompany new and existing
development.

Actions
The SWRCB, RWQCBs, and CCC are committed to providing technical and
financial assistance through 2013.  New and changing needs and opportunities
will be identified annually and outlined in each five-year implementation plan.
Beginning in State FY 1999-2000, the SWRCB and RWQCBs will provide
CWA section 319(h) grants for projects that implement NPS MMs and/or
provide for watershed restoration.  In State FY 1999-2000, the CCC approved
$500,000 in local assistance grants to LCP work programs for eight coastal
cities and counties, all of which include NPS requirements or guidelines.

In the short term, the SWRCB has identified the provision of technical
assistance as a priority objective in the 1999 CWA section 319(h) RFP.  The
CCC identified technical and financial assistance as a priority for the
State FY 1999-2000 CZMA grants workplan (the CCC is providing funding
for projects that develop technical assistance tools, such as technical guidance
and model ordinances).  The SWRCB and USEPA are also investigating using
the Clean Water SRF—a permanent source of low-interest funding for high-
priority water quality projects—for addressing a variety of other NPS and
estuary water quality issues.  Other actions are identified in the
Implementation Plan.

0018335



69

G. Track, Monitor, Assess, and Report
The NPS Program must establish mechanisms to determine success in achieving short-
and long-term goals.  We must:
 Track MM implementation,
 Monitor the program’s effectiveness in controlling pollution,
 Assess success in achieving our objectives and milestones, and
 Report on program effectiveness.

Our efforts to demonstrate program effectiveness are guided by existing federal and
State requirements.  Section 319(b) of the CWA specifies the minimum contents of State
NPS management programs including “(viii) A description of the monitoring and other
evaluation programs that the State will conduct to help determine short- and long-term
program effectiveness.”  Federal guidance also requires the states to periodically review
and evaluate NPS management programs using environmental and functional measures
of success and to revise NPS assessment and management programs at least every
five years15. Section 6217 of CZARA requires monitoring techniques to evaluate the
success of the MMs in reducing pollution loads and improving water quality. 16  A
monitoring program will also help fulfill the legislative mandate of the Comprehensive
Coastal Monitoring Strategy required by Assembly Bill (AB) 1429.  It stated, in part:
“Sound water quality management decisions require a solid base of information
collected from a variety of sources … improved monitoring, or in some cases improved
coordination of existing programs, will be necessary for the State of California to
achieve a systematic understanding of NPS pollution and to measure the effect of efforts
to reduce this water pollution source.”

A comprehensive monitoring strategy for the NPS program will soon be complete.  This
strategy will be designed to provide objective, quantified answers to broad management
questions.  These questions are then refined into more discrete monitoring objectives that
will shape the design of specific monitoring programs.  The monitoring strategy will
focus primarily on answering the first two questions posed below while coordinating
with other monitoring programs to effectively answer all questions.

1. Are MPs to reduce polluted runoff being implemented (Tracking or Implementation
Monitoring17)? Our efforts will focus on tracking MM implementation and determine

15 In 1996, USEPA released a CWA section 319(h) guidance document requiring states to upgrade their NPS programs
consistent with nine key elements in order to achieve “Enhanced Benefit Status.” In a January 1999 memorandum,
J. Charles Fox, USEPA Assistant Administrator, reiterated the requirement and outlined the process for approval of
upgraded NPS Programs.
16 NOAA and USEPA in accordance with these statutory mandates provide additional specifics for the monitoring and
tracking of MMs in their January 1993 Coastal Nonpoint Pollution Control Program – Program Development and
Approval Guidance.
17 Implementation monitoring assesses whether activities were carried out as planned.  It does not necessarily include
water quality measurements.  Our efforts to track whether BMPs were performed follow under this type of monitoring.
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whether practices are implemented in accordance with relevant standards and
specifications.

2. Are the MPs effective in avoiding or minimizing pollution generation (Effectiveness
Monitoring18, Compliance Monitoring19)?  We will develop a monitoring strategy that
measures the effectiveness of MPs for agriculture, forestry, urban sources, and marinas.

3. Is water quality being protected and are narrative and numerical water quality criteria
being achieved (Baseline Monitoring20, Compliance Monitoring)?  We will coordinate
with ongoing regional monitoring efforts and point-source compliance monitoring to
identify impairments and determine the extent, causes, and sources of impairment.

4. Is reasonable progress being made toward reducing NPS polluted runoff? We will
review tracking and monitoring information through external review committees and
TACs and assess the state of the Program.

Implementation of the MMs through MPs can be considered a “technology-based”
approach to NPS pollution control.  Application of MPs will reduce NPS pollutant
loadings and improve water quality.  As such, tracking the extent of MM implementation
(and the associated MPs) will provide the initial measure of NPS Program success.  Due
to the areal extent and scale of NPS problems, improvements in water quality will take
time.  Ultimately, however, the long-term success of the NPS Program must be
measured by corresponding improvements in water quality.  This water quality-based
approach to assessing success will be accomplished through the SWRCB’s development
of a comprehensive surface water quality program, to the extent that funds are available,
by January 1, 2001, pursuant to section 13181(c)(1) of the Porter-Cologne Act.  The
comprehensive water quality program will address, among other issues, the following:

 To the extent possible, a determination regarding the extent to which existing water
quality objectives are being met;

 To the extent possible, a determination regarding the sources of pollution in areas
where objectives, standards, and guidelines are not being met; and

 Methods for determining the degree of improvement or degradation in coastal water
quality over time.

Prior to development of the comprehensive monitoring program, the SWRCB will,
pursuant to section 13192 of the Porter-Cologne Act, on or before November 30, 2000,
assess and report on the SWRCB’s and RWQCBs’ current surface water quality
monitoring programs.  Important elements to be considered in this report include, but are
not limited to, the following:

18 Effective monitoring evaluates whether the specified activities (e.g., individual management practices, timber sale,
construction project) had the desired effect.  Monitoring definitions are described further in USEPA (1991).
19 Compliance monitoring evaluates whether a water quality standard is being met.
20 Baseline monitoring characterizes existing water quality conditions and establishes a database for planning or future
comparisons.  Continued baseline monitoring may become trend monitoring.
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 The physical, chemical, biological, and other parameters that a comprehensive water
quality monitoring program should collect and evaluate in order to determine
ambient water quality; and

 A strategy for assessing and characterizing discharges from NPS pollution.

In addition, the SWRCB, pursuant to Porter-Cologne Act section 13181(b)(1), will
prepare and complete an inventory of existing water quality and monitoring activities
within State coastal watersheds, bays, estuaries, and coastal waters, by January 1, 2000,
to the extent that funds are available for this purpose.

Tracking Management Measure Implementation
Tracking MM implementation is the simpler, more straightforward component of the
monitoring strategy.  The MMs are directly implemented on ground via MPs.  MPs are
implemented by the landowner or user because of their stewardship approach to land
use; it makes business sense; or it is in response to regulatory pressures or requirements,
such as to meet waste discharge or other permit requirements.

This tracking program will be broad-based and inclusive of all MM categories and water
bodies in California.  A tracking program is currently being designed to identify:
 What MMs are implemented,
 Where MMs are implemented,
 Who is implementing them,
 When they are implemented,
 Why they are being implemented (e.g., because of self-interest, regulatory-

encouragement, or regulation), and
 Which agencies and programs are supporting implementation?

The tracking program will also include specific performance measures and goals that can
be used at the end of the five-year period to determine the scope and extent of MM
implementation.  Combined with the effectiveness monitoring (described below), it will
allow us to gauge the success of program implementation efforts.  An example of a
performance measure would be “the number of approved farm plans which implement
relevant agricultural measures.”  Examples of performance goals would be (1) “to have
in place approved farm plans for 80 percent of the farms in each watershed” or
(2) “implement agricultural MMs or MPs on 80 percent of farm lands in each
watershed.”  The five-year review will be comprehensive in scope, addressing all of the
measures and broken out on a watershed basis, to the extent possible.  The measures and
goals will be developed through an interagency effort which will include public
involvement, such as the IACC and the Assessment TAC.

The State recognized several years ago the need to better track and evaluate the
effectiveness of these projects.  Through contracts with UCD ICE, the State is working
to:  (1) promote information exchange and coordination among watershed groups;
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(2) geographically track the implementation of MMs; and (3) determine the effectiveness
of CWA sections 205(j) and 319(h) projects in protecting beneficial uses and improving
water quality.  All selected projects must complete a one-page contract summary which
the SWRCB will make available to the public.  At the completion of each funded
project, all projects must complete a project survey form and agency staff may survey
the project location and determine the aerial extent of MM implementation.  The
information gathered will be entered into an internet-accessible GIS and be provided as
part of the required annual, biennial, and five-year cycle reports.

This MM information will augment information already collected for watershed projects
in California.  Data on the over 1,000 conservation, mitigation, and restoration projects
being developed and implemented throughout California resides on-line in the Natural
Resource Project Inventory (NRPI).  NRPI is a cooperative data-collection effort of
environmental scientists at the UCD-ICE and over 30 private, State, federal, and
international organizations interested in environmental protection21.  The goal of NRPI is
to make project and group information accessible to anyone who wants to review current
activities in their region or statewide.

NRPI is an expansion of previous inventories such as the California Watershed Projects
Inventory (CWPI) supported by the USEPA, the SWRCB, and Cal/RA and the
California Ecological Restoration Projects Inventory (CERPI) supported by the USEPA,
the Society for Ecological Restoration, and DOC.  NRPI also integrates newer efforts,
such as the Biological Resource Division's Mendocino Coast Metadata Inventory and the
California Interagency Noxious Weeds Coordinating Committee's Noxious Weeds
Projects Inventory.  Environmental planning activities and agreements such as Habitat
Conservation Plans, Natural Community Conservation Plans, and other resource-based
plans will also be candidates for the NRPI database22.  Beginning with the 1998 CWA
sections 205 (j) and 319 (h) grant projects, all project contractors are now required, prior
to final payment, to complete a post-project survey form that the SWRCB will provide to
ICE for inclusion in NRPI.

Because of ICE’s long history of developing and applying natural resource science to
environmental issues, computer resource infrastructure, and the synergistic effect of so
many participating agencies, the SWRCB has committed to use NRPI as the primary
means to track implementation of MMs.  In the spring of 1999, the SWRCB executed a
contract with ICE to modify NRPI’s data structure and to redesign the reporting form
used to inventory projects to capture information specific to the implementation of the
MMs and to further populate the database.  Information collected from all participating

21 NRPI is supported by the CBC whose 37 members include nine regional associations of county supervisors, 15 State
agencies, UC, and the CARCD.  Each of these members has designated one expert to bring in data from his or her
respective agency.  This information is then entered into the NRPI database/web page designed and hosted by the ICE.
Participation by the CBC signatories is augmented by a growing list of data contributors including UCCE, the CRMP
Council, and the Klamath Watershed Coordination Group.
22 The NRPI structure will allow core searches of all underlying inventories at the same time.  Each NRPI record points
to the separate underlying inventory for more detailed information.  The inventories also exist separately and can be
searched independently.  Each dataset will also be referenced spatially in a GIS, allowing the creation of dynamic maps
of projects, groups, and datasets.
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entities will include such items as implementing programs, authorities, MMs, and
graphic coordinates.  Modifications will also include a link to the SWRCB’s GeoWBS
which contains the CWA section 303(d) Impaired Water Body List.

Besides the NRPI, the CCC also has a system for tracking permitted land use activities.
Currently, there is a wetland-specific component contained in the more general Permit
Tracking System.  The CCC is prepared to develop similar runoff-specific tracking
elements to allow for the tracking of MM implementation for preventing and controlling
NPS pollution.

Monitoring the Effectiveness of Management Practices
With the tracking system underway, the next component of the monitoring strategy is
documenting and evaluating the effectiveness of the NPS pollution control practices.
Establishing the effectiveness of the State’s efforts to control NPS pollution will be a
long-term, complicated, and expensive commitment for the following reasons:
 Nature of the NPSs of pollution are typically diffuse and difficult to define.
 NPS pollutants are varied and include sediment, nutrients, pathogens, salts, toxic

substances, petroleum products, and pesticides.
 NPS pollution is extensive and spread over the entire State (155,000 square miles)

and is not limited to specific outfalls.  There are over 4,000 water bodies listed in the
SWRCB’s GeoWBS, of which 480 are listed as impaired.

 Watersheds are complex, and multiple sources within a watershed may contribute to
the same pollutant.

 There is usually a substantial lag time between implementation of MPs and response
in the watershed.

 The need for water quality monitoring, both qualitative and quantitative, is extensive.
 There are limited resources for water quality assessment.
 Regulatory authority is complex.  Over 31 State agencies have NPS regulatory

authorities and programs.

However, determining MM effectiveness is critical to understanding how MPs avoid
pollution generation and improve water quality.  The lead agencies are currently
designing this component of the monitoring strategy.  In the spring of 1999, the SWRCB
executed a contract with UCD to develop a comprehensive monitoring program to assess
the functioning of MPs.  The comprehensive monitoring program will:
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 Establish criteria to assess the functioning of MPs;
 Monitor practices in each major pollution source category (i.e., agriculture, forestry,

urban sources, marinas, and hydromodification);
 Monitor long-term at least one watershed within the jurisdiction of each of the nine

RWQCBs;
 Integrate NPS monitoring with other monitoring programs, including citizen

monitoring programs; and
 Report monitoring information to all interested parties.

The Program Plan’s monitoring will focus primarily on the on-site evaluation of MP
effectiveness and their ability to avoid pollution generation.  Pollution control success
criteria will be developed for each major pollution source category (i.e., agriculture,
forestry, urban sources, marinas, and hydromodification).  These criteria will be
grounded in simple, empirical observations of the effectiveness of MMs performed by
landowners or community members.  UCD will review potential indicators and develop
a preliminary list of criteria.  These criteria will be reviewed by panels of agency,
industry, and community members.  A suite of candidate measures will be tested in the
field during the pilot phase of the monitoring program (year 2000).  This pilot phase,
called the Functioning Assessment Criteria Test (FACT), will be implemented by UCD
with the support of community volunteers, landowners, and qualified monitoring
experts.  From FACT’s success we will develop a broader effectiveness-monitoring
program that will evaluate all MM sectors by the year 2013.

The RWQCBs are currently targeting two impaired water bodies per year in each region
for developing TMDLs.  Following TMDL development and adoption into the basin
plan, the RWQCBs will begin TMDL implementation.  We will target our NPS
monitoring in those watersheds where NPS pollution is a significant contributor to water
quality impairment.  Monitoring will need to continue in these watersheds over many
years to accurately document changes in pollutant loads and the effectiveness of MPs.
The lead agencies will work with other agencies, key stakeholders, and citizen
monitoring programs to craft a long-term monitoring strategy.  At a minimum, the
strategy should be designed to implement base-line monitoring one watershed per region
per year for ten years.

Various effectiveness-monitoring programs are ongoing and will be evaluated during the
pilot phase (FACT) so that the most beneficial comprehensive strategy can be
developed.  Furthermore, these monitoring programs will be augmented rather than
replaced.  This is particularly true in the forestry arena where the proper implementation
and effectiveness of forestry MPs is being evaluated by the Monitoring Study Group
(MSG).  This MSG was created by the California BOF to determine how effective the
Forest Practice Rules (FPR) are in protecting water quality.  The CDF implemented
hillslope monitoring in 1996 on 50 randomly selected Timber Harvesting Plans (THPs)
in Humboldt and Mendocino Counties to provide information on forest practices within
the range of Coho salmon.  The program expanded in 1997 and 1998 to evaluate THPs
throughout the State.  Evaluation of 150 THPs occurred in areas with the greatest risk to
water quality—roads, skid trails, landings, watercourse crossings, and watercourse and
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lake protection zones (WLPZs).  In total, approximately 150 FPR requirements were
evaluated.  From this monitoring study, forestry regulators will determine whether
erosion problems on hillslopes were due to improperly implemented FPRs or the
inadequacy of the FPRs.

In the agricultural arena, the Dairy Quality Assurance Project has developed a method
for measuring the effectiveness of dairy nutrient MPs.  The crux of the method is dairy
inspections by certified third party inspectors.  The method of  inspections is under
development and will be assessed for possible use in evaluating other MMs.

Since our effectiveness monitoring will focus primarily on the on-site evaluation of MPs,
we must coordinate with other monitoring programs to ensure an accurate assessment of
the effects of NPS pollution on aquatic resources.  A blend of monitoring programs to
achieve multiple objectives will be the most effective long-term monitoring strategy.
This blending of objectives can only occur through active program coordination.  First, a
subcommittee of the IACC will focus on assessment to improve interagency
coordination of monitoring programs.  Second, the SWRCB and RWQCB staffs will
continue intra-agency coordination through the Monitoring and Assessment Team.
Third, SWRCB and RWQCB staffs will continue to work on existing monitoring
programs such as:  (1) the Comprehensive Coastal Monitoring Strategy; (2) CALFED’s
Comprehensive Monitoring, Assessment, and Research program on the San Francisco
Bay-Delta; (3) the Regional Monitoring Program of the San Francisco Bay; (4) the
Central Coast Regional Monitoring Program; (5) the Sacramento River Toxic Pollutant
Control Program; (6) the Southern California Bight Program; (7) U.S. Geological
Survey’s (USGS) National Water Quality Assessment Program (NAWQA); and
(8) USGS’s National Irrigation Water Quality Program.

An example of specific questions being posed for State monitoring include measuring
the effectiveness of MPs to reduce contamination of surface and ground waters by
synthetic pesticides and fertilizers.  The State will work with CDPR, U.S. Department of
Agriculture (USDA) (NRCS, USFS, FSA, and RCD), the agricultural community,
agricultural producers, researchers, and other public interests to design a set of trials to
compare movement of nutrients and pesticides both before and after implementation.

Because of the emphasis in the NPS Program on self-determined pollution prevention,
landowners, farmers, ranchers, boat owners, and community members will often monitor
the effectiveness of their own practices, interpret the results, and, if necessary, modify
their practices.  In the next 15 years, SWRCB and RWQCB staffs will improve
community-based watershed monitoring efforts by:  (1) developing and reviewing new
methods for monitoring MM implementation and effectiveness; (2) disseminating
quality assurance requirements; and (3) increasing training opportunities.  Technical
resources will be developed and distributed statewide.  These include standard
monitoring protocols, quality assurance plans, guidance on how to start a community-
based monitoring program, and data storage and retrieval mechanisms.  Monitoring
protocols will be designed to evaluate MP effectiveness and optimize data comparability
between watersheds.  However, efforts will be made to tailor protocols to stakeholder
needs and geographical diversity.  Guidance on quality assurance will identify the data
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quality needs of important programs such as TMDLs.  Training in monitoring design,
monitoring techniques, data interpretation, quality assurance, and database management
will continue.  The SWRCB and RWQCB staffs will continue to support regional
steering committees that foster partnerships among local, State, and federal governments
and business, industry, and volunteer groups.  If funding permits, the SWRCB will
develop a statewide small grants program to support volunteer monitoring efforts.

The SWRCB and RWQCBs will work to resolve concerns about confidentiality of data
collected voluntarily by landowners on their own practices.  Sharing data will be
beneficial in transferring knowledge about the success of certain practices.  However,
landowners may fear that regulators may use data to require additional monitoring or
permit MPs.  These concerns should be aired and addressed through discussions with
agency staff, landowners, and appropriate industry representatives.  Hopefully,
successful solutions, such as the third party inspections developed in the Dairy Quality
Assurance Project, can be achieved.

Resource needs identified by this work will form the basis for future resource requests to
the State.  SWRCB and RWQCB resources are inadequate for statewide comprehensive
water quality monitoring.  SWRCB is working to procure funding for those currently
unfunded monitoring and assessment activities that are of central importance to the
SWRCB’s programs.  The funding strategy will seek to fund key activities that meet
multiple program mandates.  This selection of the activities to be funded is based on
overlapping needs for data that can best be addressed by an integrated monitoring and
assessment effort.  One of the key activities identified by management is to develop a
compliance-monitoring program for NPS pollutants.  We will seek a broad base of
funding support from federal, State, and local government sources.

Assessing Internal Program
Evaluating the success of the NPS Program will include the elements of tracking and
monitoring noted above.  However, it will also include a systematic evaluation of
whether we have achieved the short- and long-term goals of the program.  To do this,
staffs from the SWRCB, CCC, and other agencies will participate in the Assessment
TAC to conduct biennial reviews and report on issues such as:

1. Completion of the activities identified in the five-year implementation plans and the
attainment of their associated performance measures;

2. Performance of the system(s) (e.g., NRPI and the CCC’s permit tracking system)
used to track the implementation of MMs;

3. Effectiveness of the implemented MMs;
4. Involvement of the appropriate federal and State agencies in implementing the

Program Plan and the mechanisms of agency participation (e.g., MOUs/MAAs [see
Table 10]);

5. Public participation;
6. Coordination of agency and public activities via the IACC;
7. Identification of additional needs for public education and technical assistance;
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8. Evaluation of the overall program performance and the program’s ability to stay on
schedule for full implementation of all identified MMs by 2013; and

9. Recommendations for program improvement.

In addition, the biennial review/workshop will discuss funding for implementation of the
Program Plan.  Issues to be discussed will include, but are not limited to, the following:
(1) significant funding needs integral to the success of the Program Plan; (2) an analysis
of funding mechanisms that can be used to continue needed MM development and
research; (3) monitoring activities; and (4) long-term funding such as CWA
section 319(h) grants, the State budget process, and statewide initiatives.

Reporting Program Effectiveness
The monitoring data will need to be routinely interpreted, assessed, and reported to the
community of resource managers, landowners, farmers, ranchers, industry, and
environmentalists who are interested in NPS pollution prevention.  In this way, the
reviewing audience can use the information on effectiveness of MMs to redesign and
retest those practices.

Three separate reporting efforts are integral to the NPS Program.  First, SWRCB and the
CCC will provide biennial reports of its progress in meeting its objectives and
performance measures.  These reports will assess program success and recommend
modifications to MMs and their implementation.  These reports will be available to the
public, implementing agencies, the Legislature, USEPA, and NOAA.  Second, the
SWRCB and RWQCBs provide a performance report semi-annually to USEPA.  This
performance report covers NPS activities funded by CWA section 319(h) funds.  The
report lists major accomplishments, describes progress towards future accomplishments,
and accounts for tasks that are behind schedule.  The third report is the annual progress
report on NPS programs and projects funded by CWA section 319(h).  This report,
authored by SWRCB and RWQCBs, focuses on the progress made in meeting
milestones identified in the annual CWA section 319(h) workplan.

The State will improve the on-line inventories of watershed projects (e.g., NRPI, CWPI)
and monitoring programs.  Efforts will ensure that the NPS monitoring program data are
integrated into the comprehensive, user-friendly water quality database system called
“System for Water Information Management” (SWIM) that is being developed by the
SWRCB.  The ultimate goal of SWIM is an on-line accessible database of real
monitoring results.  These data will be accessible for public and agency use and will
enable participants to have equal use of data in developing comments and revising
strategies.

H. Overall Program Assessment - Refining the Program
Making the Program information available for external review not only bestows a certain
degree of credibility to the Program, it also enables public participation in the periodic
assessment and refinement processes.  Public involvement is encouraged through the
Assessment TAC created by the IACC.  The Assessment TAC will then cooperate with
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the other TACs (Technical Assistance, Education, and Regulation) to propose
modifications to the NPS Program which may include:
 Shifts in Program efforts (e.g., additional target watersheds and additional MMs),
 Strengthening individual NPS-related programs (e.g., expediting MM

implementation and increasing enforcement, when appropriate),
 Improving agency coordination,
 Increasing public education and participation, and
 Increasing funding.

Modifying and Adding Additional Management Measures
One of the biggest challenges facing the NPS Program is providing for the
implementation of “additional MMs” where water quality is impaired or threatened even
after the implementation of California’s MM goals.  It is important for California to
identify waters that are not attaining or maintaining applicable water quality standards
and to identify and develop additional MMs to address persistent water quality problems.

Goals
Our overall goal is to develop a continuing process for identifying and implementing
additional MMs that include milestones for implementation, evaluation, and, as
necessary, revision.  These additional MMs will be developed when needed to attain
and maintain water quality standards.

New Management Measures
In developing the Program Plan, California identified the following additional MMs:
 Education MMs for Agriculture, Forestry, Hydromodification, and Wetlands.

California added Education/Outreach MMs to reflect the State’s intention to
promote public awareness and involvement in controlling NPS pollution (the
g-Guidance included education MMs for the urban and marinas sectors only).
Nearly all of the TACs recommended that California enhance public education
so that individuals can take responsibility and make the cooperative approach
work.

 Post-Harvest Evaluation for Forestry.  The post-harvest evaluation for forestry
will help evaluate the successful implementation of the State’s forest practice
requirements.  From this evaluation, appropriate changes to or oversight of the
requirements can be developed.  This evaluation of the forest practice
requirements has been initiated and is described in the Monitoring Section.

 Marina Solid Waste Facilities.  In addition to operating and maintaining these
facilities, there is a need to support the installation of waste management
facilities.

Process for Developing Additional Management Measures
California will conduct the following activities related to additional MMs:
 Ensure agency and public participation in developing and implementing the

additional MMs.
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 Coordinate review of CZARA section 6217(g) MMs and identify an initial set
of additional MMs that are applicable for implementation in California.

 Involve the Assessment and/or Technical Assistance TACs, created by the
IACC, to identify and recommend additional MMs.

 Develop a process for identifying and implementing additional MMs to address
“additional” pollutant sources (e.g., resource extraction and abandoned mines,
pitch canker [forestry], water conservation, and aerial deposition).

 Implement additional MMs in next five-year implementation plan.
 Track MM and MP implementation and review and assess effectiveness.
 Implement a long-term strategy for addressing pollution from active and

inactive mines.  (Active and abandoned mines are a significant source of NPS
pollution as shown in Table 3 and discussed below.)

Abandoned Mines
Introduction

The SWRCB is the lead agency for control of water pollution by any source,
including abandoned mines.  However, there is no specific, comprehensive
program at either a State or federal level for cleaning up abandoned and
inactive non-coal mines.  Rather, abandoned and inactive mine cleanup is
carried out under a variety of State, federal, and local programs.

Over a century of mining since 1849 has left California with literally tens of
thousands of small abandoned “hardrock” mines.  Although not significant
polluters individually, they often contribute cumulatively to chronic toxicity in
affected watersheds via metals loading.  Similarly, abandoned hydraulic placer
gold mines and abandoned aggregate mines degrade aquatic habitat via
excessive sediment loading.  Again, the most serious sites are usually handled
directly (e.g., Malakoff Diggings State Park, a historic hydraulic mining site,
is under WDRs for sediment discharge), but the cumulative effects of smaller
sites are not even addressed.

A few mine cleanups have been carried out under the Federal Superfund
Program pursuant to California's Title 27 Program, which regulates waste
discharges to land, and California's Surface Mining and Reclamation Program.
For the most part, the worst abandoned mines are being cleaned up under the
Federal Superfund Program.  USEPA is also considering listing additional
abandoned mines on the National Priority List in the future, but these would
be sites that cause serious environmental problems or pose a substantial threat
to human health.  In a few instances, RWQCBs have tried to affect cleanup of
abandoned mines by placing them under WDRs pursuant to Title 27.

The main barrier to a comprehensive program for abandoned mines is liability.
Under the federal CWA, a third party can sue an agency or private party that
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performs abatement work at an abandoned mine if the discharge from the
mine continues to violate the CWA (refer to the Penn Mine lawsuit).
California recently passed legislation that provides protection for “Good
Samaritan” cleanup under State law.  Efforts over the last few years to amend
federal law to provide similar protection have failed (although these efforts
continue).  Thus, liability is the main barrier to a comprehensive program for
cleaning up abandoned mines.

Goals

 Continue to regulate the most prodigiously polluting abandoned mines
under the appropriate programs.

 Support efforts to resolve the liability issue, the main impediment to a
coordinated effort to clean up abandoned mines.

 Develop strategies and measures for abating chronic toxicity and habitat
degradation from the cumulative effects of numerous small sites.

Actions – Characterization and Cleanup
The SWRCB and RWQCBs have identified approximately 40 mines that
cause serious water quality problems resulting from acid mine drainage and
acute mercury loading.  Additionally, within the last year, State and federal
agencies have realized that drainage structures and sluices associated with
abandoned hydraulic gold mines are a potential source of mercury to waters of
the State.  Mercury from these abandoned mines poses a serious potential
threat to coastal waters because mercury transported from these sites may
bioaccumulate in fish.  To that end, State and federal agencies are
collaborating with local entities to investigate mercury loading from
abandoned hydraulic mine sites in the Bear and South Fork Yuba watersheds.
This effort is being supported by State funds (Proposition 204 Grant, bond
money) as well as by federal and local matching funds.  The investigation
could serve as a model for additional investigations of watersheds affected by
hydraulic mining.

The DOC is inventorying abandoned mines statewide and is anticipating that
there will be at least 20,000 sites.  To manage this inventory, DOC developed
a relational database that records the salient features found at abandoned
mines.  Because the SWRCB participated in developing the database, features
that contribute to water quality degradation are incorporated into the database.
DOC is incorporating existing inventory information and is coordinating data
gathering efforts with other State and federal agencies.  DOC intends to
distribute the database and supporting software to State and federal agencies
that are responsible for regulating abandoned mines.  When that distribution
occurs, the SWRCB and RWQCBs will have a powerful new tool for tracking
work performed at abandoned mines, evaluating regional clean-up efforts in
affected watersheds, and evaluating the impact abandoned mines have on
watersheds.
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As a land-managing agency, the USFS also has a rigorous abandoned mine
reclamation program.  The program includes: (1) a regionwide inventory of
abandoned mines; (2) documentation of location; (3) types of environmental
and/or resource problems evident; (4) rehabilitation measures required; and
(5) potential sources of funding.  The USFS has worked with various
RWQCBs on numerous occasions in the rehabilitation of old mine sites.
Restoration funding has come from appropriated USFS funds, the
Comprehensive Environmental Response and Compensation Liability Act
(CERCLA), and RCRA sources.  In addition, BLM has begun formulating an
abandoned mine reclamation program.

Actions - Water Quality Standards for Abandoned Mine Cleanup

The SWRCB has undertaken various efforts to manage the quality of the
State's waters.  The goal of CWC section 13000 is " … to attain the highest
water quality that is reasonable, considering all demands being made and to be
made ... and the total values involved ... .”  Similarly, the Federal Water
Pollution Control Act, United States Code (USC) Title A3, section 1251,
aims, among other goals, to restore and maintain chemical, physical, and
biological integrity of the Nation's waters by eliminating the discharge of
pollutants.  Such goals are fairly general and pragmatic.

Assuming that the liability issues are resolved soon, applying these general
goals to both prodigiously polluting abandoned and inactive mines (which
tend to be large sites) and watersheds affected by numerous small abandoned
and inactive mines would be a major challenge for the following reasons.
First, agreement must be reached on what is the highest water quality that is
reasonable.  This requires a statement on what natural conditions may have
existed before mining to serve as a general guide in restoring the chemical,
physical, and biological integrity of the affected waters.  Second, the total
values involved must be determined, recognizing that large abandoned mines
are inherently costly to clean up and that the State's fiscal resources are
limited.

Projects for restoring grossly polluting sites should have specific clean-up
objectives and water quality goals.  These site-specific goals for each site will
differ depending on the magnitude of the pollution problem, clean-up
technology, and cost of abatement.

Efforts for restoring watersheds affected by numerous small sites must take a
different tack because it is unlikely that small sites would ever be evaluated
individually by regulating agencies.  Agreement on water quality and
beneficial uses of an affected watershed would have to be reached first.  Next,
the contribution of similar pollutants from other sources would have to be
considered in the context of how much benefit would be gained by cleaning
up small abandoned mines.  Last, it would be unrealistic to expect restoration
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efforts at small sites to meet specific water quality goals because most efforts
would likely be limited to “low-tech” earth moving and revegetation projects.

The measure of success for such efforts would necessarily be an overall
improvement of the targeted watershed.  That would necessitate a carefully
thought out watershed monitoring program.

It is important to keep in mind that reclamation goals for both individual
abandoned mines and watersheds affected by numerous abandoned mines
must be established pragmatically to ensure that the best possible
improvement in overall basin water quality is achieved for a given
expenditure.  All interested parties must be willing to accept that this may not
necessarily achieve background conditions.

Resource Extraction
Introduction
Resource extraction (i.e., aggregate and metal mining) operations are
regulated locally by State administered programs and by State and federal
programs when they occur on federal land (although State programs have
primacy).  Extraction operations become water quality concerns when they:
 Have discharges that could impair water quality (e.g., cyanide heap leach

gold mines); or
 Could impair beneficial uses (e.g., water quality, habitat) resulting from

extracting resources (usually aggregate) from within or nearby stream
channels.

All active mining projects must comply with the Surface Mining and
Reclamation Act (SMARA).  The goal of SMARA is to have mined lands
“reclaimed” to a beneficial end use.  Local Enforcement Agencies (LEAs),
usually counties, implement SMARA.  The DOC’s Office of Mine
Reclamation provides technical support to LEAs and has limited enforcement
authority.

Mining projects that could impair water quality and/or beneficial uses of
waters of the State may also be subject to regulations administered by
RWQCBs (Title 27 of the California Code of Regulations [CCR], NPDES and
Stormwater) or subject to conditions under the CWA section 401 Water
Quality Certification Program (WQCrP) administered by the RWQCBs and
initiated when there is a federal permit or license required (such as the
USACOE’s section 404 Program).

On the federal level, both the BLM and USFS have reclamation programs.
The objectives of the federal programs are to minimize the environmental
impacts resulting from mining activities and to ensure that disturbed lands are
returned to uses consistent with long-term forest land and resource
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management plans.  Reclamation is an integral part of Plans of Operation
submitted by proponents of mining on public domain lands that propose
surface disturbances.  The reclamation requirements included in the Plans of
Operation include measurable performance standards.  Reclamation bonds,
sureties, or other financial guarantees are commonly required for all mineral
activity requiring a Plan of Operation.  All lands disturbed by mineral
activities must be reclaimed to a condition consistent with resource
management plans, including State air and water quality requirements.

Traditionally, each State regulatory program functions independently of one
another even though some have overlapping regulatory authority.  State
agencies are beginning to recognize, however, that conflicts often arise when
resource extraction operations are regulated by independently functioning
programs with overlapping authority.  Moreover, agencies are beginning to
realize that the cumulative effects of multiple resource extraction operations
within a given area cannot be anticipated when regulatory programs address
each project individually.  For example, the cumulative effects on beneficial
uses of four or five instream aggregate operations in the same stream might be
detrimental even though each individual operation is complying with
conditions of their permit.  Clearly, as society’s demand for resources such as
aggregate grows, the cumulative effects of these operations must be taken into
account.

Goals

 Continue to regulate extraction operations for active resources under
current programs.

 Work toward coordinating better among local, State, and federal entities
that implement regulatory programs so that the regulatory goals of each
applicable program are met.

 Begin evaluating extraction operations that occur within or near active
stream courses in the context of their cumulative effect on their
watershed.

 Develop MPs for alleviating cumulative detrimental effects of multiple
resource extraction operations.

Actions
Agencies are making greater efforts to avoid conflicts stemming from
overlapping regulatory programs.  For example, DOC acted on a
recommendation from the SWRCB that SWRCB and RWQCB staffs be
invited to SMARA workshops.  These workshops provide an opportunity for
DOC, SWRCB, and RWQCB staffs to learn where areas of conflict are likely
to arise.  SWRCB and RWQCB staffs regularly meet with USFS staff to
ensure that resource extraction operations comply with State programs.
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Cumulative effects of resource extraction operations are also beginning to be
addressed on a watershed basis.  Although the reason for these efforts vary
(e.g., a concern that threatened species listing will force onerous regulations
on landowners, efforts to preserve fragile or unique habitats), the result is that
extraction activities are beginning to be evaluated within the larger context of
their watershed effects.

As the cumulative effects of multiple resource extraction operations are
determined, SWRCB and RWQCB will work with local, private, and federal
interests to formulate MPs for protecting the overall health of a watershed.
Projecting into the future, we can anticipate that these MPs likely will be
based on site-specific studies sponsored by State and federal agencies via
grants.

Critical Coastal Areas Management Measures
The primary goal of CCA designation is to channel program resources to protect
special coastal habitats from NPS pollution degradation through the implementation
of additional MMs.  CCAs will be designated in areas of the California coastal zone
(1) in which new or substantially expanding land uses may cause or contribute to the
impairment of coastal water quality and (2) that contain or are adjacent to threatened
or impaired coastal waters.23

Where appropriate, additional MMs will be developed that address these site-specific
concerns and which protect and restore the habitats for which the CCA designation
was established.

The CCA Committee will first identify MMs within CAMMPR for immediate
implementation in the CCAs.  This will be accomplished through utilizing lessons
learned, the existing monitoring programs, and the understanding of site-specific
concerns and the threat of new development.  For example, the CCA Committee
could use the CCC’s Permit Tracking System (PTS) for analyzing the cause-and-
effect relationship between land use MPs and water quality.  This would allow for the
identification of the most effective MMs for immediate implementation in the CCAs.
The anticipated development of runoff-specific tracking elements for the CCC’s PTS
would further accelerate and facilitate the MM identification process.  Moreover, the
statewide NPS Program’s efforts in developing an effectiveness monitoring program
will also assist in identifying and channeling appropriate resources to the
implementation of appropriate MMs in the CCAs.

New and innovative MMs will be developed when needed to provide additional
protection for the CCAs from NPS pollution degradation.  The CCA Committee will
work with appropriate agencies and researchers to develop these additional MMs with
special considerations for the physical and biological characteristics of the CCAs and
the nature of contamination in the adjacent threatened or impaired coastal waters.

23 For federal approval of its NPS Program, California must identify and map CCAs to protect against current and
anticipated NPS pollution problems (CZARA section 6217[b][2]).
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Determining Need for Additional Regulations
During program assessment, it may be determined that current efforts to prevent and
control NPS pollution are not sufficient to protect water quality and safeguard beneficial
uses.  Additional regulations may therefore be necessary to reinforce the implementing
agencies’ abilities in fully implementing NPS MMs and enforcing against NPS
violations.  In considering additional regulations, the Regulation TAC, in cooperation
with the Assessment and Technical TACs, will perform the following activities:
 Invite the involvement of experts and all agencies with jurisdictions over NPS issues;
 Encourage public participation and input;
 Review all existing applicable regulations of the agencies to avoid duplicative

regulations;
 Conduct research on lessons learned and other states’ experiences;
 Create technologically-defensible and economically-feasible regulations that will

accomplish the objective of preventing and controlling NPS pollution; and
 Ensure regulation adoption by the lead agencies and approval by OAL.
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III. FIVE-YEAR IMPLEMENTATION PLAN

A. Introduction/Structure
The Implementation Plan describes in detail the actions to be taken for the period of
1998 to 2003.  Specific MMs within the six identified NPS categories (Agriculture,
Forestry, Urban Areas, Marinas and Recreational Boating Activities, Hydromodification,
and Wetlands/Riparian Areas/Vegetated Treatment Systems), CCAs, and Program
monitoring are identified.

Based on past agency experiences, the CWA section 303(d) and TMDL priority lists, a
survey of the stakeholders, and recommendations from the previous NPS TACs, the lead
agencies have targeted specific geographic areas and NPS MMs for implementation in
this first five-year cycle.  The areas selected either have the most impaired water bodies
or face immediate water quality threats from new and/or expanding development.
Depending on their relative priority, the MMs were targeted as either primary,
secondary, or tertiary.  The Implementation Plan only addresses those MMs targeted at
the primary and secondary level for the first five-year cycle.  The MMs chosen are those
determined to be the most effective and appropriate for California.  The CCAs will be
addressed based on a year to year review of potential environmental degradation of
sensitive coastal resources such as those previously identified as ESHAs and special
areas including California’s NERRs, NEPs, and National Marine Sanctuaries (NMSs).

Seven process elements are prescribed for each of the MM categories.  They are to:
(1) assess problems; (2) target resources; (3) plan activities; (4) coordinate with agencies
and the public; (5) implement MMs; (6) track and monitor actions; and (7) report on the
effectiveness of the Program Plan.  These steps are essential to ensuring effective and
efficient implementation of the MMs which will enable the Strategy to achieve the
defined goals of preventing and controlling NPS pollution.  The Implementation Plan
also identifies parties/agencies responsible for performing the activities.  Funding
sources and milestones to be achieved by the end of the five-year period are identified as
well.  The implementation timelines are realistic estimates but may change due to
changes in agency coordination, funding, new information, and public cooperation.

Certain process elements for some of the targeted MM categories have not been
completed due to the lack of information at this time.  All relevant information for each
process element for each primary and secondary MM will be established and entered
into the first five-year plan by July 1, 2000, with the exception of numeric program
performance measures.  Numeric program performance measures will be established for
each primary and secondary MM in the first five-year plan by October 1, 2000.  If more
data, another agency commitment, or some other piece of information is needed in order
to fill in a particular piece of the matrix, the steps that will be taken to fill in that missing
information will be described.  The revised five-year plan will be distributed to the
public (as an addendum to the Program Plan) by November 1, 2000.

Beginning in 2001, biennial reports will be completed for evaluation by the USEPA and
NOAA, as well as other agencies and the public regarding the State’s progress in
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implementing the NPS Program.  The reports to be produced in 2001 and 2003 will
provide details to address questions such as:
1. Have the activities identified in the five-year plans been completed and have the

associated performance measures been achieved?
2. Has an MM implementation tracking system been established?  Based on that

system, what is the extent of MM implementation for all source categories
throughout the State?

3. Has the IACC become active and successful in fostering implementation?
4. Has the SWRCB/RWQCBs published NPS enforcement guidance in 2001 as per

CWC section 13369(a)(2)(B)?
5. Has the technical assistance to landowners and managers been improved through the

issuance of technical guides, information sharing, “field-level” assistance and/or
other activities?

6. Have other State and federal agencies and non-governmental entities become
involved in implementing the NPS Program?  Where necessary, have formal
agreements been established to enhance the effectiveness of these partnerships?

7. Has the planning process for the next five-year plan (2003-2008) been established to
achieve more specific plans that include measurable objectives and that involve a
wide range of key stakeholders?

8. Have adequate efforts been made to identify funding needs and mechanisms to
ensure continuing MM implementation and Program Plan success?

In 2001, the SWRCB, RWQCBs, and CCC, in coordination with the new TACs to be
established by the IACC, will begin developing the next five-year implementation plan.
The five-year implementation plan for 2003 to 2008 will outline: (1) strategies to
complete the unfinished tasks from the first five years; (2) rectify the NPS program’s
shortfalls identified in the assessment process; (3) implement an additional set of MMs;
and (4) expand the geographic coverage of the NPS Program.
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California’s MMs to address agricultural
sources of NPS pollution in California:

1A. Erosion and Sediment Control
1B. Facility Wastewater and Runoff from

Confined Animal Facilities
1C. Nutrient Management
1D. Pesticide Management
1E. Grazing Management
1F. Irrigation Water Management
1G. Education/Outreach

B. Agriculture

The SWRCB, CCC, and other State agencies have identified seven MMs to address agricultural
NPSs of pollution that affect State waters.  The agricultural MMs include practices and plans
installed under various NPS programs in California, including systems of practices commonly used
and recommended by the USDA as components
of RMS, WQMPs, and Agricultural Waste
Management Systems.  These RMSs are planned
by individual farmers and ranchers using an

objective-driven planning process outlined in the NRCS National
Planning Procedures Handbook.  The RMSs are designed to achieve
sustainable use of the different natural resource areas—soil, water,
air, plants, animals, and human considerations.

According to USEPA (1993), agriculture contributes more than half
of the pollution entering the Nation's water bodies; recent studies
have identified it as the greatest source of water pollution in the
United States.  The primary agricultural NPS pollutants are nutrients,
sediment, animal wastes, pesticides, and salts.  Agricultural activities
may also affect habitat through physical disturbances caused by
livestock or equipment or through the management of water.

Management Measures:

Erosion and Sediment Control. MM 1A addresses NPS problems associated with soil erosion and sedimentation.
Where erosion and sedimentation from agricultural lands affect coastal waters and/or State’s inland water bodies,
landowners shall design and install or shall apply a combination of practices to reduce solids and associated pollutants
in runoff during all but the larger storms.  Alternatively, landowners may apply the erosion component of an RMS as
defined in the NRCS FOTG.  The NRCS FOTG contains standards and specifications for installing these practices.

Facility Wastewater and Runoff from Confined Animal Facilities. Pursuant to MM 1B, facility wastewater and
contaminated runoff from confined animal facilities must be contained at all times.  Storage facilities should be of
adequate capacity to allow for proper wastewater use and should be constructed so they prevent seepage to ground
water, and stored runoff and accumulated solids from the facility shall be managed through a waste use system that is
consistent with MM 1C or shall be removed from the site.

Nutrient Management. MM 1C addresses the development and implementation of comprehensive nutrient
management plans for areas where nutrient runoff is a problem affecting coastal waters and/or water bodies listed as
impaired by nutrients.  Such plans would include: (1) a plant tissue analysis to determine crop nutrient needs; (2) crop
nutrient budget; (3) identification of the types, amounts, and timing of nutrients necessary to produce a crop based on
realistic crop yield expectations; (4) identification of hazards to the site and adjacent environment; (5) soil sampling and
tests to determine crop nutrient needs; and (6) proper calibration of nutrient equipment.  When manure from confined
animal facilities is to be used as a soil amendment and/or is disposed of on land, the plan shall discuss steps to assure
that subsequent irrigation of that land does not leach excess nutrients to surface or ground water.

Pesticide Management.  Implementation of MM 1D is intended to reduce contamination of surface water and ground
water from pesticides.  Implementation of this measure will primarily occur through cooperation with the CDPR as
provided in a MAA with the SWRCB.  Elements of this measure include: (1) development and adoption of reduced risk
pest management strategies (including reductions in pesticide use); (2) evaluation of pest, crop, and field factors; (3) use
of Integrated Pest Management (IPM); (4) consideration of environmental impacts in choice of pesticides; (5)
calibration of equipment; and (6) use of anti-backflow devices.  IPM is a key component of pest control.  IPM strategies
include evaluating pest problems in relation to cropping history and previous pest control measures and applying
pesticides only when an economic benefit will be achieved.  When used, pesticides should be selected based on their
effectiveness to control target pests and environmental impacts such as their persistence, toxicity, and leaching
potential.
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Grazing Management.  MM 1E is intended to protect sensitive areas (including streambanks, lakes, wetlands,
estuaries, and riparian zones) by reducing direct loadings of animal wastes and sediment.  This may include restricting
or rotationally grazing livestock in sensitive areas by providing fencing, livestock stream crossings, and locating salt,
shade, and alternative drinking sources away from sensitive areas.  Upland erosion can be reduced by, among other
methods: (1) maintaining the land consistent with the California Rangeland WQMP or BLM and Forest Service activity
plans or (2) applying the range and pasture components of an RMS (NRCS FOTG).  This may include prescribed
grazing, seeding, gully erosion control, such as grade stabilization structures and ponds, and other critical area
treatment.

Irrigation Water Management .  MM 1F promotes effective irrigation while reducing pollutant delivery to surface and
ground waters.  Pursuant to this measure, irrigation water would be applied uniformly based on an accurate
measurement of crop water needs and the volume of irrigation water applied, considering limitations raised by such
issues as water rights, pollutant concentrations, water delivery restrictions, salt control, wetland, water supply, and
frost/freeze temperature management.  Additional precautions would apply when chemicals are applied through
irrigation.

Education/Outreach. The goals of MM 1G are to implement pollution prevention and education programs to reduce
NPS pollutants generated from the following activities where applicable:
1. Activities that cause erosion and loss of sediment on agricultural land and land that is converted from other land

uses to agricultural land;
2. Activities that cause discharge from confined animal facilities to surface waters;
3. Activities that cause excess delivery of nutrients and/or leaching of nutrients;
4. Activities that cause contamination of surface water and ground water from pesticides;
5. Grazing activities that cause physical disturbance to sensitive areas and the discharge of sediment, animal waste,

nutrients, and chemicals to surface waters;
6. Irrigation activities that cause NPS pollution of surface and ground waters.

0018356



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

90

M
an

ag
em

en
t M

ea
su

re
 C

at
eg

or
y:

 A
gr

ic
ul

tu
re

M
an

ag
em

en
t M

ea
su

re
 T

itl
e:

 1A
 –

 E
ro

sio
n 

an
d 

Se
di

m
en

t C
on

tr
ol

M
an

ag
em

en
t M

ea
su

re
s T

ar
ge

tin
g 

Le
ve

l: 
Pr

im
ar

y

O
bj

ec
tiv

es
:

1.
B

y 
th

e 
ye

ar
 2

00
2,

 d
ev

el
op

 M
A

A
 a

nd
 W

Q
M

P 
w

ith
 B

LM
.

2.
B

y 
th

e 
ye

ar
 2

00
3,

 se
di

m
en

t/e
ro

si
on

 c
on

tro
l g

ui
de

lin
es

 fo
r s

ix
 w

at
er

sh
ed

s. 
 B

eg
in

 im
pl

em
en

ta
tio

n 
of

 th
os

e 
gu

id
el

in
es

.
3.

B
y 

th
e 

ye
ar

 2
00

3,
 im

pl
em

en
t i

nt
er

ag
en

cy
 st

re
am

lin
ed

 p
er

m
it 

pr
oc

es
s i

n 
50

 w
at

er
sh

ed
s.

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

 A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

A
ss

es
s

To
 b

e 
co

m
pl

et
ed

 a
s s

pe
ci

fie
d 

in
 P

ar
t I

II.
A

. –
 In

tro
du

ct
io

n 
/S

tru
ct

ur
e.

Ta
rg

et
To

 b
e 

co
m

pl
et

ed
 a

s s
pe

ci
fie

d 
in

 P
ar

t I
II.

A
. –

 In
tro

du
ct

io
n 

/S
tru

ct
ur

e.

Pl
an

D
ev

el
op

 re
so

ur
ce

 m
an

ag
em

en
t p

la
ns

.
R

W
Q

C
B 

3,
C

ou
nt

y 
Fa

rm
B

ur
ea

u

R
W

Q
C

B
 3

CW
A

 §
31

9,
U

SD
A

 E
Q

IP
,

C
al

ifo
rn

ia
 F

ar
m

B
ur

ea
u 

(C
FB

),
an

d 
pa

rtn
er

’s
fu

nd
s

x
x

x
x

x

D
ire

ct
 g

ra
nt

 fu
nd

s a
nd

 c
os

t s
ha

rin
g

op
po

rtu
ni

tie
s 

to
 p

ro
je

ct
s 

th
at

 im
pl

em
en

t
M

Ps
.

R
W

Q
C

B 
3

R
W

Q
C

B 
7

La
nd

s 
in

irr
ig

at
ed

ag
ric

ul
tu

re
 a

nd
gr

az
in

g
th

ro
ug

ho
ut

 th
e

R
eg

io
ns

 3
 a

nd
 7

C
W

A
 §

31
9

Im
pl

em
en

ta
tio

n 
of

 a
t l

ea
st

on
e 

ne
w

 p
ro

je
ct

 e
ac

h 
ye

ar
x

x
x

x
x

Pl
an

D
ev

el
op

 T
M

D
Ls

 fo
r C

W
A

 §
30

3(
d)

 li
st

ed
w

at
er

s.
R

W
Q

C
B 

3
R

W
Q

C
B 

7
R

W
Q

C
B 

8

Lo
w

er
 S

al
in

as
R

iv
er

, L
ow

er
Pa

ja
ro

 R
iv

er
,

M
or

ro
 B

ay
W

at
er

sh
ed

,
Sa

lto
n 

Se
a

Tr
an

sb
ou

nd
ar

y
W

at
er

sh
ed

,
N

ew
po

rt 
B

ay
W

at
er

sh
ed

CW
A

 §
31

9,
CW

A
 §

10
4,

CW
A

 §
10

6,
G

en
er

al
 F

un
d

(f
un

di
ng

 fa
irl

y
se

cu
re

 fo
r

de
ve

lo
pm

en
t

th
ro

ug
h 

20
01

)

A
do

pt
ed

 T
M

D
L 

ac
co

rd
in

g 
to

es
ta

bl
is

he
d 

sc
he

du
le

;
im

pl
em

en
ta

tio
n 

of
 p

ra
ct

ic
es

pe
r t

he
 T

M
D

L

x
x

x
x

x

0018357



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

91

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

 A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

Q
ua

nt
ify

 m
ea

su
re

s 
to

 re
du

ce
 im

pa
ct

s f
ro

m
er

os
io

n 
an

d 
se

di
m

en
ta

tio
n.

N
RC

S,
R

W
Q

C
B 

4
V

en
tu

ra
 C

ou
nt

y
C

W
A

 §
31

9
TM

D
L

A
gr

ee
m

en
t o

f s
ta

ke
ho

ld
er

s
on

 to
p 

te
n 

m
ea

su
re

s t
ha

t
sh

ou
ld

 b
e 

im
pl

em
en

te
d

x
x

x
A

s n
ee

de
d-

ro
ta

te
be

tw
ee

n
w

at
er

sh
ed

s
w

ith
ag

ric
ul

tu
ra

l
is

su
es

.
C

oo
rd

in
at

e
w

ith
 T

M
D

Ls
W

or
k 

w
ith

 st
ak

eh
ol

de
rs

 to
 d

ev
el

op
w

at
er

sh
ed

 m
an

ag
em

en
t p

la
n 

(in
cl

ud
es

er
os

io
n 

co
nt

ro
l e

le
m

en
t)

R
W

Q
C

B 
5

C
ac

he
 C

re
ek

N
PS

, C
A

LF
ED

,
ot

he
r

x
x

R
W

Q
C

B 
5,

lo
ca

l a
ge

nc
y

W
es

t s
id

e 
tri

bs
.

Sa
cr

am
en

to
 R

.
C

W
A

 §
31

9;
Pr

op
. 2

04
Ed

uc
at

io
na

l w
or

ks
ho

ps
 a

nd
pu

bl
ic

 m
ee

tin
gs

D
ev

el
op

 M
A

A
 a

nd
 W

Q
M

P 
w

ith
 B

LM
.

SW
RC

B
B

LM
St

at
ew

id
e

A
ge

nc
y 

ba
se

lin
e

M
A

A
 a

nd
 W

Q
M

P
x

x
x

C
oo

rd
in

at
e

Pr
om

ot
e 

in
te

ra
ge

nc
y 

co
or

di
na

tio
n 

to
im

pr
ov

e 
in

fo
rm

at
io

n 
tra

ns
fe

r a
nd

 to
 p

ro
vi

de
a 

sin
gu

la
r a

ge
nc

y 
pe

rs
pe

ct
iv

e.

R
W

Q
C

B 
1

R
us

si
an

,
G

ua
la

la
, G

ar
ci

a,
an

d 
N

av
ar

ro
R

iv
er

s

C
W

A
 §

31
9

N
um

be
r o

f  
in

te
ra

ge
nc

y
ne

tw
or

k 
se

ss
io

ns
, o

ut
re

ac
h-

-
se

e 
O

ut
re

ac
h 

an
d 

Ed
uc

at
io

n

x
x

x

Pa
rti

ci
pa

te
 in

 T
A

C
s f

or
 C

ot
to

nw
oo

d 
C

re
ek

R
W

Q
C

B 
5;

lo
ca

l a
ge

nc
y

W
es

t s
id

e 
tri

bs
.

Sa
cr

am
en

to
 R

.
C

W
A

 §
31

9
A

tte
nd

an
ce

 a
t m

ee
tin

gs
x

x
x

C
oo

rd
in

at
e

C
oo

rd
in

at
e 

st
ak

eh
ol

de
rs

 fo
r i

m
pl

em
en

ta
tio

n
of

 M
M

s.
R

W
Q

C
B

 4
V

en
tu

ra
 C

ou
nt

y
C

W
A

 §
31

9
TM

D
L

N
um

be
r o

f m
ee

tin
gs

 fo
r

co
ns

en
su

s o
f s

ta
ke

ho
ld

er
s,

M
O

U
s/

M
A

A
s

x
x

x
x

x
A

s n
ee

de
d-

ro
ta

te
be

tw
ee

n
w

at
er

sh
ed

s
w

ith
ag

ric
ul

tu
ra

l
iss

ue
s

C
oo

rd
in

at
e

w
ith

 T
M

D
Ls

0018358



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

92

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

 A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

Pa
rti

ci
pa

tio
n 

at
 in

te
ra

ge
nc

y 
an

d 
w

at
er

sh
ed

gr
ou

p 
m

ee
tin

gs
R

W
Q

C
B 

3,
Fa

rm
B

ur
ea

us
,

N
R

C
S,

 lo
ca

l
C

on
se

rv
at

io
n

D
is

tri
ct

s,
M

B
N

M
S

W
Q

PP
,

U
C

C
E

La
nd

s w
ith

irr
ig

at
ed

ag
ric

ul
tu

re
 a

nd
gr

az
in

g
th

ro
ug

ho
ut

 th
e

re
gi

on

CW
A

 §
31

9,
U

SD
A

, E
Q

IP
,

CF
B,

 G
ua

da
lu

pe
oi

l f
ie

ld
se

ttl
em

en
t f

un
ds

D
ev

el
op

m
en

t a
nd

im
pl

em
en

ta
tio

n 
of

 p
la

ns
 o

n
re

co
rd

ed
 n

um
be

r o
f a

cr
es

.

x
x

x
x

Im
pl

em
en

t
Im

pl
em

en
t r

es
ou

rc
e 

m
an

ag
em

en
t p

la
ns

.
R

W
Q

C
B 

3,
C

ou
nt

y 
Fa

rm
B

ur
ea

u
(C

FB
),

M
B

N
M

S
W

Q
PP

,
U

C
C

E

La
nd

s 
in

irr
ig

at
ed

ag
ric

ul
tu

re
 a

nd
gr

az
in

g
th

ro
ug

ho
ut

R
W

Q
C

B
 3

CW
A

 §
31

9,
U

SD
A

 E
Q

IP
,

CF
B,

 a
nd

pa
rtn

er
’s

 fu
nd

s

x
x

x
x

.
R

W
Q

C
B 

3,
R

W
Q

C
B 

2,
C

FB
,

M
B

N
M

S-
W

Q
PP

,
N

R
C

S

Lo
w

er
 S

al
in

as
R

iv
er

, L
ow

er
Pa

ja
ro

 R
iv

er
,

Pe
sc

ad
er

o 
an

d
la

nd
s 

in
 ir

rig
at

ed
ag

ric
ul

tu
re

 a
nd

gr
az

in
g

th
ro

ug
ho

ut
R

W
Q

C
B

 3

CW
A

 §
31

9,
U

SD
A

-E
Q

IP
,

CF
B,

 a
nd

M
B

N
M

S

x
x

x
x

Im
pl

em
en

t
Im

pl
em

en
t s

tra
te

gi
es

 fo
r p

ro
te

ct
io

n 
of

re
so

ur
ce

s 
fr

om
 a

gr
ic

ul
tu

ra
l p

ol
lu

tio
n,

in
cl

ud
in

g 
er

os
io

n,
 in

 c
oo

pe
ra

tio
n 

w
ith

 th
e

M
B

N
M

S 
W

Q
PP

.

R
W

Q
C

B
 3

M
B

N
M

S
C

C
C

SW
RC

B

C
en

tra
l C

oa
st

C
W

A
 §

31
9

C
om

pl
et

e 
fin

al
 W

Q
PP

ag
ric

ul
tu

re
 p

la
ns

 b
y 

su
m

m
er

19
99

 a
nd

 b
eg

in
im

pl
em

en
ta

tio
n.

x
x

x
x

x
O

ng
oi

ng
ac

tiv
ity

In
cl

ud
es

 a
ll

N
PS

s
im

pa
ct

in
g

M
B

N
M

S
w

at
er

sh
ed

s
Im

pl
em

en
t C

FB
’s

 N
PS

 In
iti

at
iv

e 
pi

lo
t

pr
oj

ec
ts

R
W

Q
C

B 
7,

C
FB

, N
R

C
S

La
nd

s 
in

irr
ig

at
ed

ag
ric

ul
tu

re
 a

nd
gr

az
in

g
th

ro
ug

ho
ut

R
W

Q
C

B
 7

CW
A

 §
31

9,
U

SD
A

-E
Q

IP
,

an
d 

C
FB

,

x
x

x
x

0018359



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

93

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

 A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

Im
pl

em
en

t T
M

D
Ls

 fo
r C

W
A

 §
30

3(
d)

 li
st

ed
w

at
er

s.
R

W
Q

C
B 

3
R

W
Q

C
B 

7
Lo

w
er

 S
al

in
as

R
iv

er
, L

ow
er

Pa
ja

ro
 R

iv
er

,
M

or
ro

 B
ay

W
at

er
sh

ed
,

Sa
lto

n 
Se

a
Tr

an
sb

ou
nd

ar
y

W
at

er
sh

ed

CW
A

 §
31

9,
CW

A
 §

10
4,

CW
A

 §
10

6,
G

en
er

al
 F

un
d

(f
un

di
ng

 fa
irl

y
se

cu
re

 fo
r

de
ve

lo
pm

en
t

th
ro

ug
h 

20
01

)

A
do

pt
ed

 T
M

D
L 

ac
co

rd
in

g 
to

es
ta

bl
is

he
d 

sc
he

du
le

;
im

pl
em

en
ta

tio
n 

of
 p

ra
ct

ic
es

pe
r t

he
 T

M
D

L

x
x

x
x

x

Im
pl

em
en

t E
ro

sio
n 

an
d 

Se
di

m
en

t (
E&

S)
C

on
tro

l P
la

ns
 to

 p
ro

te
ct

 w
at

er
 q

ua
lit

y
st

an
da

rd
s.

N
R

C
S

R
W

Q
C

B 
4

V
en

tu
ra

 C
ou

nt
y

C
W

A
 §

31
9

TM
D

L
N

um
be

r o
f E

ro
si

on
 a

nd
Se

di
m

en
t C

on
tro

l P
la

ns
im

pl
em

en
te

d

x
x

A
s n

ee
de

d-
ro

ta
te

be
tw

ee
n

w
at

er
sh

ed
s

w
ith

ag
ric

ul
tu

ra
l

is
su

es
.

C
oo

rd
in

at
e

w
ith

 T
M

D
Ls

Pr
om

ot
e 

hi
lls

id
e 

vi
ne

ya
rd

 m
an

ag
em

en
t

pr
ac

tic
es

 to
 re

du
ce

 e
ro

si
on

/s
ed

im
en

ta
tio

n
an

d 
im

pr
ov

e 
rip

ar
ia

n 
fu

nc
tio

n 
an

d 
fis

h
ha

bi
ta

t.

R
W

Q
C

B 
1

R
us

si
an

,
G

ua
la

la
, G

ar
ci

a,
an

d 
N

av
ar

ro
R

iv
er

s

C
W

A
 §

31
9

N
um

be
r o

f i
nt

er
ag

en
cy

ne
tw

or
k 

se
ss

io
ns

, o
ut

re
ac

h-
-

se
e 

O
ut

re
ac

h 
an

d 
Ed

uc
at

io
n

x
x

x

Pa
rti

ci
pa

te
 in

 im
pl

em
en

ta
tio

n 
of

 C
FB

 N
PS

In
iti

at
iv

e 
pi

lo
t p

ro
je

ct
s.

R
W

Q
C

B 
7,

C
FB

, N
R

C
S

Sa
lto

n 
Se

a
Tr

an
sb

ou
nd

ar
y

W
at

er
sh

ed

C
W

A
 §

31
9

EQ
IP

, C
FB

x
x

x
x

x

Im
pl

em
en

t B
M

Ps
 fo

r f
lo

od
 a

nd
 se

di
m

en
t

co
nt

ro
l

R
W

Q
C

B 
5

Sa
lt 

an
d 

Sa
nd

C
re

ek
N

PS
Im

pl
em

en
ta

tio
n 

of
 p

ro
je

ct
s,

fie
ld

 d
ay

s
x

x

Im
pl

em
en

t
Im

pl
em

en
t s

ed
im

en
t a

nd
 e

ro
si

on
 c

on
tro

l
de

m
on

st
ra

tio
n 

pr
og

ra
m

R
W

Q
C

B 
5,

lo
ca

l a
ge

nc
y

C
ac

he
 C

re
ek

Pr
op

. 2
04

C
on

str
uc

tio
n 

of
 g

ra
ve

l b
ar

(s
)

x
x

x

Pr
ep

ar
e 

ed
uc

at
io

n 
an

d 
ou

tre
ac

h 
m

at
er

ia
l f

or
er

os
io

n 
co

nt
ro

l t
ec

hn
iq

ue
s

R
W

Q
C

B 
5,

lo
ca

l a
ge

nc
y

C
ac

he
 C

re
ek

Pr
op

. 2
04

Pr
ep

ar
at

io
n 

an
d 

di
st

rib
ut

io
n

bo
ok

le
t; 

fie
ld

 to
ur

s
x

x
x

0018360



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

94

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

 A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

Im
pl

em
en

t m
od

el
, i

nt
er

ag
en

cy
 s

tre
am

lin
ed

pe
rm

it 
pr

oc
es

s 
pi

lo
te

d 
in

 E
lk

ho
rn

 S
lo

ug
h 

in
ot

he
r w

at
er

sh
ed

s S
ta

te
w

id
e.

N
RC

S,
 D

FG
,

R
W

Q
C

B
s,

C
C

C
,

Su
sta

in
ab

le
C

on
se

rv
at

io
n,

M
B

N
M

S
W

Q
PP

El
kh

or
n 

Sl
ou

gh
,

M
or

ro
 B

ay
,

Sa
lin

as
 R

iv
er

w
at

er
sh

ed
s

V
ar

io
us

 so
ur

ce
s

50
 p

ro
je

ct
s i

n 
fiv

e 
ye

ar
s

x
x

x
x

x
In

 1
99

8,
 2

0
pr

oj
ec

ts
 w

er
e

im
pl

em
en

te
d

in
 E

lk
ho

rn
Sl

ou
gh

,
M

or
ro

 B
ay

,
an

d 
Sa

lin
as

R
iv

er
.

Pr
oj

ec
ts

 a
re

sc
he

du
le

d 
to

be
gi

n 
in

 F
Y

99
-0

0.
Im

pl
em

en
t m

an
ag

em
en

t m
ea

su
re

s/
pr

ac
tic

es
to

 re
du

ce
 se

di
m

en
ta

tio
n.

R
W

Q
C

B 
5,

lo
ca

l a
ge

nc
y

Pa
no

ch
e 

an
d

Si
lv

er
 C

re
ek

,
A

rro
yo

Pa
ss

aj
er

o

C
W

A
 §

31
9

x
x

x

Tr
ac

k 
an

d 
M

on
ito

r
M

on
ito

r l
on

g-
te

rm
 s

ed
im

en
t m

an
ag

em
en

t
st

ra
te

gi
es

R
W

Q
C

B 
5,

lo
ca

l a
ge

nc
y

U
ni

on
 S

ch
oo

l
Sl

ou
gh

CW
A

 §
31

9,
C

A
LF

ED
x

x
x

x

R
ep

or
t B

ie
nn

ia
lly

To
 b

e 
co

m
pl

et
ed

 a
s s

pe
ci

fie
d 

in
 P

ar
t I

II.
A

. –
 In

tro
du

ct
io

n 
/S

tru
ct

ur
e.

0018361



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

95

M
an

ag
em

en
t M

ea
su

re
 C

at
eg

or
y:

 A
gr

ic
ul

tu
re

M
an

ag
em

en
t M

ea
su

re
 T

itl
e:

 1B
 –

 F
ac

ili
ty

 W
as

te
w

at
er

 a
nd

 R
un

of
f f

ro
m

 C
on

fin
ed

 A
ni

m
al

 F
ac

ili
tie

s (
al

l u
ni

ts
)

M
an

ag
em

en
t M

ea
su

re
 T

ar
ge

tin
g 

L
ev

el
: P

rim
ar

y

O
bj

ec
tiv

es
:

1.
B

y 
th

e 
ye

ar
 2

00
0,

 d
ev

el
op

 st
at

ew
id

e 
st

ra
te

gy
 fo

r A
ni

m
al

 F
ee

di
ng

 O
pe

ra
tio

ns
 (A

FO
).

2.
B

y 
th

e 
ye

ar
 2

00
2,

 c
om

pl
et

e 
da

iry
 w

as
te

 m
an

ag
em

en
t t

ra
in

in
g 

fo
r 5

0 
pe

rc
en

t o
f d

ai
ry

 p
ro

du
ce

s i
n 

R
W

Q
C

B
s 1

 a
nd

 5
.

3.
B

y 
th

e 
ye

ar
 2

00
3,

 in
sp

ec
t a

ll 
A

FO
 fa

ci
lit

ie
s i

n 
th

e 
R

W
Q

C
B

 5
-C

en
tra

l V
al

le
y 

an
d 

R
W

Q
C

B
 8

-C
hi

no
 B

as
in

.

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

A
ss

es
s

C
on

du
ct

 su
rfa

ce
 a

nd
 g

ro
un

d 
w

at
er

 q
ua

lit
y

m
on

ito
rin

g 
to

 a
ss

es
s c

ur
re

nt
 a

nd
 h

is
to

ric
da

iry
 w

as
te

 im
pa

ct
s.

R
W

Q
C

B
 8

C
hi

no
 B

as
in

,
La

ke
 E

ls
in

or
e/

Sa
n

Ja
ci

nt
o 

w
at

er
sh

ed

D
at

ab
as

e
x

x
x

x

Ta
rg

et
To

 b
e 

co
m

pl
et

ed
 a

s s
pe

ci
fie

d 
in

 P
ar

t I
II.

A
. –

 In
tro

du
ct

io
n 

/S
tru

ct
ur

e.

Pl
an

Q
ua

nt
ify

 n
ut

rie
nt

 lo
ad

 a
nd

 p
ro

po
se

re
du

ct
io

ns
.

U
SE

PA
,

SW
R

C
B

,
R

W
Q

C
B

 4

R
W

Q
C

B
 4

B
as

in
 P

la
nn

in
g 

,
C

W
A

 §
10

4 
an

d
§1

06
 T

M
D

L
fu

nd
s

Te
ch

ni
ca

l T
M

D
Ls

x
x

x
TM

D
Ls

 fo
r

nu
tri

en
ts

 a
re

sc
he

du
le

d 
fo

r
di

ffe
re

nt
w

at
er

sh
ed

s e
ac

h
ye

ar
U

pd
at

e 
nu

tri
en

t r
ed

uc
tio

n 
go

al
s o

f
R

W
Q

C
B 

4 
B

as
in

 P
la

n.
R

W
Q

C
B

 4
R

W
Q

C
B

 4
U

pd
at

e 
pl

an
 b

y 
7/

20
01

x
x

x
Tr

ie
nn

ia
l r

ev
ie

w
an

d
TM

D
L

im
pl

em
en

ta
tio

n,
as

 re
qu

ire
d

Fo
st

er
 g

ra
nt

 p
ro

gr
am

 fo
r N

PS
 c

on
tro

l o
n

da
iri

es
.

R
W

Q
C

B
 1

H
um

bo
ld

t W
M

A
C

W
A

 §
31

9
N

um
be

r o
f  

pr
oj

ec
ts

x
x

x
x

D
ev

el
op

 m
an

ur
e 

re
m

ov
al

 st
ra

te
gi

es
.

Lo
ca

l d
ai

ry
ag

en
ci

es
,

R
W

Q
C

B
 8

,
O

ra
ng

e
C

ou
nt

y
Sa

ni
ta

tio
n

D
is

tri
ct

(O
C

W
D

)

C
hi

no
 B

as
in

, S
an

Ja
ci

nt
o 

W
at

er
sh

ed
R

ed
uc

tio
n 

in
 m

an
ur

e
re

m
ai

ni
ng

 in
 C

hi
no

 B
as

in
x

x
x

0018362



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

96

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

Pl
an

W
or

k 
w

ith
 U

SE
PA

 a
nd

 N
R

CS
 o

n
de

ve
lo

pm
en

t o
f t

he
 jo

in
t u

ni
fie

d 
A

FO
N

at
io

na
l S

tra
te

gy
.  

Ta
rg

et
 E

Q
IP

 fu
nd

in
g 

to
ne

ed
ed

 p
ro

je
ct

s t
hr

ou
gh

 p
ar

tic
ip

at
io

n 
on

 th
e

St
at

e 
Te

ch
ni

ca
l C

om
m

itt
ee

.

N
R

C
S

SW
RC

B
U

SE
PA

R
W

Q
C

B
s

St
at

ew
id

e
C

ur
re

nt
 st

af
f,

EQ
IP

A
nn

ua
l l

is
t o

f p
rio

rit
y 

ar
ea

s,
nu

m
be

r o
f p

la
ns

 p
ro

du
ce

d
x

x
x

x
x

O
ng

oi
ng

ac
tiv

ity

D
ev

el
op

 st
at

ew
id

e 
st

ra
te

gy
 fo

r A
FO

.
SW

RC
B

St
at

ew
id

e
Ba

se
lin

e
St

at
ew

id
e 

str
at

eg
y

x
x

C
oo

rd
in

at
e

C
oo

rd
in

at
e 

sta
te

w
id

e 
an

d 
re

gi
on

al
 d

ai
ry

w
as

te
 m

an
ag

em
en

t a
ct

iv
iti

es
 to

 d
ev

el
op

m
or

e 
co

he
siv

e 
re

gu
la

to
ry

 fr
am

ew
or

k 
th

ro
ug

h
m

on
th

ly
 In

te
ra

ge
nc

y 
C

on
fin

ed
 A

ni
m

al
C

oo
rd

in
at

io
n 

G
ro

up
 m

ee
tin

gs
 a

nd
 q

ua
rte

rly
R

W
Q

C
B

 ro
un

dt
ab

le
 m

ee
tin

gs
.

SW
RC

B
St

at
ew

id
e

C
W

A
 §

31
9

C
ur

re
nt

 st
af

f
M

on
th

ly
 m

ee
tin

g 
su

m
m

ar
ie

s
x

x
x

x
x

O
ng

oi
ng

ac
tiv

ity
.-m

os
t

sig
ni

fic
an

t
im

pa
ct

s a
re

 in
th

e 
Sa

n 
Jo

aq
ui

n
V

al
le

y 
an

d
C

hi
no

 B
as

in
Su

pp
or

t a
nd

 p
ar

tic
ip

at
e 

in
 S

on
om

a-
M

ar
in

A
ni

m
al

 W
as

te
 C

om
m

itt
ee

, D
ai

ry
 W

as
te

M
an

ag
em

en
t P

ar
tn

er
sh

ip
 A

gr
ee

m
en

t
(C

al
ifo

rn
ia

 D
ai

ry
 Q

ua
lit

y 
A

ss
ur

an
ce

Pr
og

ra
m

), 
an

d 
pr

od
uc

er
 tr

ai
ni

ng
 th

ro
ug

h 
U

C
.

SW
RC

B
St

at
ew

id
e 

w
ith

em
ph

as
is

 o
n

R
eg

io
ns

 1
 a

nd
 5

TS
C

A
 g

ra
nt

C
W

A
 §

31
9

C
ur

re
nt

 st
af

f

U
nd

er
 th

e 
Pa

rtn
er

sh
ip

A
gr

ee
m

en
t, 

co
m

pl
et

e 
da

iry
w

as
te

 m
an

ag
em

en
t t

ra
in

in
g

fo
r 5

0 
pe

rc
en

t o
f p

ro
du

ce
rs

in
 tw

o 
ye

ar
s. 

 P
er

fo
rm

 1
,0

00
in

de
pe

nd
en

t e
va

lu
at

io
ns

 in
fo

ur
 y

ea
rs

.

x
x

x
x

x
O

n 
go

in
g

ac
tiv

ity
A

lso
 su

pp
or

ts
pr

oc
es

s e
le

m
en

t
of im

pl
em

en
ta

tio
n

Im
pl

em
en

t
W

or
k 

w
ith

 U
SE

PA
 a

nd
 N

R
CS

 o
n

im
pl

em
en

ta
tio

n 
of

 th
e 

jo
in

t u
ni

fie
d 

A
FO

s
N

at
io

na
l S

tra
te

gy
.  

Ta
rg

et
 E

Q
IP

 fu
nd

in
g 

to
ne

ed
ed

 p
ro

je
ct

s t
hr

ou
gh

 p
ar

tic
ip

at
io

n 
on

 th
e

St
at

e 
Te

ch
ni

ca
l C

om
m

itt
ee

.

N
R

C
S

SW
RC

B
EP

A
R

W
Q

C
B

s

St
at

ew
id

e
C

ur
re

nt
 st

af
f,

EQ
IP

A
nn

ua
l l

is
t o

f p
rio

rit
y 

ar
ea

s,
nu

m
be

r o
f p

la
ns

 d
ev

el
op

ed
x

x
x

x
x

O
ng

oi
ng

ac
tiv

ity
A

lso
 su

pp
or

ts
pr

oc
es

s e
le

m
en

t
of im

pl
em

en
ta

tio
n

Im
pl

em
en

t u
pd

at
ed

 d
ai

ry
 g

en
er

al
 N

PD
ES

pe
rm

it.
R

W
Q

C
B

 8
R

W
Q

C
B

 8
Im

pl
em

en
t u

pd
at

ed
 p

er
m

it
x

x
x

x
x

Ed
uc

at
e 

da
iry

 in
du

st
ry

 o
n 

N
PS

 im
pa

ct
s 

an
d

co
nt

ro
l, 

fo
st

er
 st

ew
ar

ds
hi

p 
et

hi
c,

 d
ev

el
op

se
lf-

re
gu

la
to

ry
 b

od
y

R
W

Q
C

B
 1

H
um

bo
ld

t W
M

A
C

W
A

 §
31

9
N

o.
 o

f p
ar

tic
ip

an
ts,

 N
o.

 o
f

pr
oj

ec
ts

, s
tra

te
gy

 w
ith

co
rre

ct
iv

e 
ac

tio
ns

x
x

x
x

A
dd

re
ss

 k
no

w
n 

di
sc

ha
rg

er
s 

in
 v

io
la

tio
n 

of
w

at
er

 q
ua

lit
y 

st
an

da
rd

s 
th

ro
ug

h 
in

cr
ea

se
d

us
e 

of
 re

gu
la

to
ry

 a
ut

ho
rit

ie
s:

- m
or

e 
in

sp
ec

tio
ns

- i
nc

re
as

e 
nu

m
be

r o
f i

ns
pe

ct
io

ns
- c

on
si

de
r i

ss
ui

ng
 a

 g
en

er
al

 W
D

R
 in

 C
en

tra
l

V
al

le
y.

SW
RC

B
R

W
Q

C
B

s
C

en
tra

l V
al

le
y,

C
hi

no
 B

as
in

, S
an

Ja
ci

nt
o 

W
at

er
sh

ed

G
en

er
al

 F
un

d,
N

PD
ES

/W
D

R
pe

rm
it 

fu
nd

s

In
sp

ec
t 2

5 
pe

rc
en

t o
f a

ll
fa

ci
lit

ie
s a

nn
ua

lly
x

x
x

x
O

ng
oi

ng
ac

tiv
ity

0018363



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

97

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

Tr
ac

k 
an

d 
M

on
ito

r
To

 b
e 

co
m

pl
et

ed
 a

s s
pe

ci
fie

d 
in

 P
ar

t I
II.

A
. –

 In
tro

du
ct

io
n 

/S
tru

ct
ur

e.

R
ep

or
t B

ie
nn

ia
lly

To
 b

e 
co

m
pl

et
ed

 a
s s

pe
ci

fie
d 

in
 P

ar
t I

II.
A

. –
 In

tro
du

ct
io

n 
/S

tru
ct

ur
e.

0018364



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

98

M
an

ag
em

en
t M

ea
su

re
 C

at
eg

or
y:

 A
gr

ic
ul

tu
re

M
an

ag
em

en
t M

ea
su

re
 T

itl
e:

 1C
 –

 N
ut

ri
en

t M
an

ag
em

en
t

M
an

ag
em

en
t M

ea
su

re
 T

ar
ge

tin
g 

L
ev

el
: P

rim
ar

y

O
bj

ec
tiv

es
:

1.
B

y 
th

e 
ye

ar
 2

00
3,

 d
ev

el
op

 re
gi

on
al

 n
um

er
ic

 n
ut

rie
nt

 c
rit

er
ia

 a
nd

 in
co

rp
or

at
e 

in
to

 B
as

in
 P

la
ns

.
2.

B
y 

th
e 

ye
ar

 2
00

3,
 d

ev
el

op
 a

nd
 im

pl
em

en
t s

ta
nd

ar
ds

 fo
r h

ea
vy

 m
et

al
s i

n 
or

ga
ni

c 
an

d 
in

or
ga

ni
c 

fe
rti

liz
er

s.
3.

B
y 

th
e 

ye
ar

 2
00

3,
 d

ev
el

op
 n

ut
rie

nt
 m

an
ag

em
en

t g
ui

de
lin

es
 in

 n
in

e 
w

at
er

sh
ed

s. 
 B

eg
in

 im
pl

em
en

ta
tio

n 
of

 th
os

e 
gu

id
el

in
es

.

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

A
ss

es
s

Th
irt

y-
fiv

e 
(3

5)
 w

at
er

 b
od

ie
s l

is
te

d 
fo

r
nu

tri
en

ts 
w

ith
 a

gr
ic

ul
tu

ra
l s

ou
rc

es
 o

f
se

di
m

en
t o

n 
C

W
A

 §
30

3(
d)

 li
st

.

R
W

Q
C

B
s

St
at

ew
id

e
C

ur
re

nt
 st

af
f

C
W

A
 §

30
3(

d)
 li

st
x

Fo
r w

at
er

sh
ed

s 
w

ith
 li

m
ite

d 
in

fo
rm

at
io

n,
in

sp
ec

t i
rr

ig
at

ed
 a

gr
ic

ul
tu

re
 a

nd
 g

ra
zi

ng
ar

ea
s 

fo
r n

ut
rie

nt
 d

is
ch

ar
ge

s.

R
W

Q
C

B
 3

La
nd

s w
ith

irr
ig

at
ed

ag
ric

ul
tu

re
 o

r
gr

az
in

g 
us

es

N
ew

N
um

be
r o

f w
at

er
sh

ed
s

in
sp

ec
te

d 
pe

r y
ea

r
x

x
x

x

Ta
rg

et
Th

irt
y-

th
re

e 
(3

3)
 w

at
er

 b
od

ie
s t

ar
ge

te
d 

fo
r

nu
tri

en
t T

M
D

Ls
 b

y 
ye

ar
 2

00
3.

SW
RC

B
St

at
ew

id
e

C
ur

re
nt

 st
af

f
TM

D
L 

sc
he

du
le

Id
en

tif
y 

ad
di

tio
na

l h
ig

h 
qu

al
ity

 w
at

er
 b

od
ie

s
in

 n
ee

d 
of

 p
ro

te
ct

io
n.

Pl
an

D
ev

el
op

 re
gi

on
al

 n
um

er
ic

 n
ut

rie
nt

 c
rit

er
ia

 in
co

op
er

at
io

n 
w

ith
 U

SE
PA

, R
W

Q
C

B
s, 

an
d

N
ut

rie
nt

 C
rit

er
ia

 T
ea

m
.

U
SE

PA
,

SW
R

C
B

,
R

W
Q

C
B

s

St
at

ew
id

e
CW

A
 §

31
9(

h)
gr

an
t

D
ev

el
op

 re
gi

on
al

 c
rit

er
ia

 b
y

20
00

.
In

co
rp

or
at

e 
in

to
 b

as
in

 p
la

ns
by

 2
00

3

x
x

x
x

x

Ev
al

ua
te

 a
nd

 m
od

ify
 a

s a
pp

ro
pr

ia
te

 fo
r

in
co

rp
or

at
io

n 
in

to
 b

as
in

 p
la

ns
.

D
ev

el
op

 s
ta

nd
ar

ds
 fo

r h
ea

vy
 m

et
al

s 
in

or
ga

ni
c 

an
d 

in
or

ga
ni

c 
fe

rti
liz

er
s.

D
FA

 a
nd

SW
RC

B
St

at
ew

id
e

St
an

da
rd

s
x

x
x

D
ev

el
op

 T
M

D
Ls

 a
nd

 a
ss

oc
ia

te
d

im
pl

em
en

ta
tio

n 
pl

an
s f

or
 C

W
A

 §
30

3(
d)

lis
te

d 
w

at
er

 b
od

ie
s.

R
W

Q
C

B
 1

La
gu

na
 d

e 
Sa

nt
a

R
os

a,
 S

co
tt 

R
iv

er
,

Sh
as

ta
 R

iv
er

,
St

em
pl

e 
C

re
ek

TM
D

Ls
, i

m
pl

em
en

ta
tio

n
pl

an
s

x
x

x
x

x

0018365



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

99

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

Pl
an

R
W

Q
C

B
 3

L.
 P

aj
ar

o 
R

iv
er

,
L.

 S
al

in
as

 R
iv

er
,

M
on

te
re

y 
B

ay
an

d 
M

or
ro

 B
ay

w
at

er
sh

ed
s

TM
D

Ls
, i

m
pl

em
en

ta
tio

n
pl

an
s

x
x

x
x

x

R
W

Q
C

B
 5

St
oc

kt
on

 a
nd

 S
J

D
el

ta
St

at
e 

an
d 

fe
de

ra
l

TM
D

L 
fu

nd
s

V
al

id
at

io
n 

of
 d

is
so

lv
ed

ox
yg

en
 (D

O
) m

od
el

;
de

fin
iti

on
 b

io
ch

em
ic

al
ox

yg
en

 d
em

an
d 

(B
O

D
) a

nd
nu

tri
en

t s
ou

rc
es

;
de

te
rm

in
at

io
n 

of
 s

ed
im

en
t

lo
ad

x
x

x
TM

D
L 

fo
r

D
O

D
ev

el
op

 n
ut

rie
nt

 m
an

ag
em

en
t p

la
ns

R
W

Q
C

B
 8

,
O

ra
ng

e
C

nt
y.

 F
ar

m
B

ur
ea

u
(O

C
FB

),
U

C
C

E

N
ew

po
rt 

B
ay

w
at

er
sh

ed
CW

A
 §

31
9(

h)
fu

nd
s

N
o.

 o
f n

ut
rie

nt
 m

an
ag

em
en

t
pl

an
s

x
x

x
x

R
eq

ui
re

m
en

t
of

 N
ew

po
rt

B
ay

 T
M

D
L

C
oo

rd
in

at
e

D
ev

el
op

 M
O

U
 o

r M
A

A
 w

ith
 o

th
er

re
gu

la
to

ry
 a

ge
nc

ie
s t

o 
co

nt
ro

l n
ut

rie
nt

s.
SW

R
C

B
,

R
W

Q
C

B
s,

N
R

C
S

St
at

ew
id

e
C

ur
re

nt

C
oo

rd
in

at
e 

w
ith

 C
FB

, N
R

C
D

, a
gr

ic
ul

tu
ra

l
gr

ou
ps

, a
nd

 e
du

ca
tio

na
l i

ns
tit

ut
io

ns
 a

bo
ut

ap
pr

op
ria

te
 le

ve
l o

f n
ut

rie
nt

 a
pp

lic
at

io
ns

 fo
r

sp
ec

ifi
c 

cr
op

s.

R
W

Q
C

B
 4

V
en

tu
ra

 C
ou

nt
y

N
ew

G
ui

da
nc

e 
do

cu
m

en
t o

n
nu

tri
en

t a
pp

lic
at

io
n 

ra
te

s

C
oo

rd
in

at
io

n 
w

ith
 st

ak
eh

ol
de

rs
 o

cc
ur

s
du

rin
g 

al
l p

ha
se

s o
f p

ro
gr

am
.

Se
e 

le
ad

ag
en

cy
 p

er
pr

oc
es

s

St
at

ew
id

e
C

ur
re

nt
 st

af
f

x
x

x
x

x

Im
pl

em
en

t
R

eg
ul

at
e 

fe
rti

liz
er

 m
at

er
ia

ls 
an

d 
so

il
am

en
dm

en
ts

 p
ur

su
an

t t
o 

in
te

ra
ge

nc
y 

M
O

U
.

D
FA

D
TS

C
C

IW
M

B
SW

RC
B

St
at

ew
id

e
Ba

se
lin

e
M

ea
su

re
s s

pe
ci

fie
d 

in
 M

O
U

x
x

x
x

x

Im
pl

em
en

t C
FB

’s
 N

PS
 In

iti
at

iv
e 

pi
lo

t
pr

oj
ec

ts
R

W
Q

C
B

 3
,

C
FB

,
M

B
N

M
S-

W
Q

PP
,

N
R

C
S

U
pp

er
 a

nd
 L

ow
er

Sa
lin

as
 R

iv
er

,
Lo

w
er

 P
aj

ar
o

Ri
ve

r, 
an

d 
la

nd
s

irr
ig

at
ed

  b
y

ag
ric

ul
tu

re
 a

nd
gr

az
in

g 
th

ro
ug

ho
ut

R
W

Q
C

B
 3

CW
A

 §
31

9,
U

SD
A

-E
Q

IP
,

CF
B,

 a
nd

M
B

N
M

S

x
x

x
x

0018366



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

10
0

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

Im
pl

em
en

t
Im

pl
em

en
t s

tra
te

gi
es

 fo
r p

ro
te

ct
io

n 
of

re
so

ur
ce

s 
fr

om
 a

gr
ic

ul
tu

ra
l p

ol
lu

tio
n,

in
cl

ud
in

g 
nu

tri
en

ts,
 in

 c
oo

pe
ra

tio
n 

w
ith

 th
e

M
B

N
M

S 
W

Q
PP

.

R
W

Q
C

B
 3

M
B

N
M

S
C

C
C

SW
RC

B

C
en

tra
l C

oa
st

C
W

A
 §

31
9

C
om

pl
et

e 
fin

al
 W

Q
PP

ag
ric

ul
tu

re
 p

la
n 

by
 su

m
m

er
19

99
 a

nd
 b

eg
in

im
pl

em
en

ta
tio

n.

x
x

x
x

x
O

ng
oi

ng
ac

tiv
ity

In
cl

ud
es

 a
ll

N
PS

s
im

pa
ct

in
g

M
B

N
M

S
w

at
er

sh
ed

s
Im

pl
em

en
t p

la
ns

 a
nd

 sp
ec

ifi
c 

M
Ps

.

Im
pl

em
en

t T
M

D
Ls

 fo
r C

W
A

 §
30

3(
d)

 li
st

ed
w

at
er

 b
od

ie
s.

R
W

Q
C

B
 1

La
gu

na
 d

e 
Sa

nt
a

R
os

a,
 S

co
tt 

R
iv

er
,

Sh
as

ta
 R

iv
er

,
St

em
pl

e 
C

re
ek

x
x

x
x

x

R
W

Q
C

B
 3

L.
 P

aj
ar

o 
R

iv
er

,
L.

 S
al

in
as

 R
iv

er
,

M
on

te
re

y 
B

ay
an

d 
M

or
ro

 B
ay

w
at

er
sh

ed
s

x
x

x
x

x

Im
pl

em
en

t n
ut

rie
nt

 m
an

ag
em

en
t p

la
ns

R
W

Q
C

B
 8

,
O

C
FB

,
U

C
C

E

N
ew

po
rt 

B
ay

w
at

er
sh

ed
CW

A
 §

31
9(

h)
fu

nd
s

N
ut

rie
nt

 re
du

ct
io

n 
fro

m
 a

gr
.

la
nd

s 
to

 m
ee

t l
oa

d 
lo

ca
tio

ns
x

x
x

x
R

eq
ui

re
m

en
t

of
 N

ew
po

rt
B

ay
 T

M
D

L
U

pd
at

e 
W

D
R

s f
or

 c
om

m
er

ci
al

 n
ur

se
rie

s
R

W
Q

C
B

 8
N

ew
po

rt 
B

ay
w

at
er

sh
ed

?
U

pd
at

ed
 W

D
R

s f
or

co
m

m
er

ci
al

 n
ur

se
rie

s
x

x
x

x
R

eq
ui

re
m

en
t

of
 N

ew
po

rt
B

ay
 T

M
D

L
C

on
du

ct
 re

se
ar

ch
, o

ut
re

ac
h,

 a
nd

 e
du

ca
tio

n
fo

r t
he

 re
gu

la
te

d 
co

m
m

un
ity

 th
ro

ug
h 

th
e

Fe
rti

liz
er

 R
es

ea
rc

h 
an

d 
Ed

uc
at

io
n 

Pr
og

ra
m

.

CD
FA

St
at

ew
id

e
CW

A
 §

31
9(

h)
N

um
be

r o
f w

or
ks

ho
ps

;
N

um
be

r o
f p

ub
lic

at
io

ns
x

x
x

x
O

ng
oi

ng
ac

tiv
ity

R
es

to
re

 ri
pa

ria
n 

ar
ea

s –
 re

pl
ac

e 
or

ch
ar

d 
w

ith
rip

ar
ia

n 
ve

ge
ta

tio
n

R
W

Q
B

 5
,

lo
ca

l
ag

en
ci

es

Ph
el

an
 Is

la
nd

CW
A

 §
31

9(
h)

R
ep

la
ce

m
en

t o
f o

rc
ha

rd
s

x
x

x

Pr
og

ra
m

 fo
r a

lte
rn

at
iv

e 
pr

ac
tic

es
 fo

r p
ru

ne
s

R
W

Q
B

 5
,

lo
ca

l
ag

en
ci

es

Ph
el

an
 Is

la
nd

CW
A

 §
31

9(
h)

Ed
uc

at
io

n 
w

or
ks

ho
ps

; f
ie

ld
m

ee
tin

gs
x

x
x

Tr
ac

k 
an

d 
M

on
ito

r
Se

e 
m

on
ito

rin
g 

an
d 

tra
ck

in
g 

se
ct

io
ns

 o
f

Fi
fte

en
-Y

ea
r S

tra
te

gy
 a

nd
 F

iv
e-

Y
ea

r P
la

n.
x

x
x

x
x

0018367



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

10
1

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

Tr
ac

k 
an

d 
M

on
ito

r
Im

pl
em

en
t n

ut
rie

nt
 m

on
ito

rin
g 

pr
og

ra
m

 to
ev

al
ua

te
 T

M
D

L 
co

m
pl

ia
nc

e.
R

W
Q

C
B

s
Se

e 
lis

t o
f T

M
D

L
im

pl
em

en
te

d
w

at
er

 b
od

ie
s

(a
bo

ve
)

x
x

x
x

x

D
ev

el
op

 a
nd

 im
pl

em
en

t n
ut

rie
nt

 m
on

ito
rin

g
pr

og
ra

m
R

W
Q

C
B

 8
N

ew
po

rt 
B

ay
w

at
er

sh
ed

CW
A

 §
31

9(
h)

C
om

pr
eh

en
si

ve
 n

ut
rie

nt
m

on
ito

rin
g 

pr
og

ra
m

 fo
r

ev
al

ua
tio

n 
of

 T
M

D
L

co
m

pl
ia

nc
e

x
x

x
x

R
eq

ui
re

m
en

t
of

 N
ew

po
rt

B
ay

 T
M

D
L

R
ep

or
t B

ie
nn

ia
lly

Se
e 

ef
fe

ct
iv

en
es

s a
nd

 re
po

rti
ng

 se
ct

io
ns

 o
f

Fi
fte

en
-Y

ea
r S

tra
te

gy
 a

nd
 F

iv
e-

Y
ea

r P
la

n.
B

ia
nn

ua
l N

PS
 R

ep
or

t
x

0018368



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

10
2

M
an

ag
em

en
t M

ea
su

re
 C

at
eg

or
y:

 A
gr

ic
ul

tu
re

M
an

ag
em

en
t M

ea
su

re
 T

itl
e:

 1
D

 –
 P

es
tic

id
e 

M
an

ag
em

en
t

M
an

ag
em

en
t M

ea
su

re
s T

ar
ge

tin
g 

Le
ve

l:
 P

ri
m

ar
y

O
bj

ec
tiv

es
:

1.
B

y 
th

e 
ye

ar
 2

00
0,

 c
om

pl
et

e 
an

d 
be

gi
n 

im
pl

em
en

ta
tio

n 
of

 a
 W

Q
PP

 fo
r a

gr
ic

ul
tu

ra
l p

es
tic

id
es

 in
 th

e 
M

B
N

M
S.

2.
B

y 
th

e 
ye

ar
 2

00
2,

 d
ev

el
op

 a
nd

 b
eg

in
 im

pl
em

en
ta

tio
n 

of
 e

ff
ec

tiv
e 

pe
st

ic
id

e 
co

nt
ro

l p
ro

gr
am

 in
 N

ew
po

rt 
B

ay
 W

at
er

sh
ed

 a
s p

ar
t o

f T
M

D
L.

3.
B

y 
th

e 
ye

ar
 2

00
3,

 d
ev

el
op

 a
 to

ta
l o

f s
ix

 T
M

D
Ls

 fo
r p

es
tic

id
es

 in
 R

W
Q

C
B

 5
.

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

A
ss

es
s

To
 b

e 
co

m
pl

et
ed

 a
s s

pe
ci

fie
d 

in
 P

ar
t I

II.
A

. –
 In

tro
du

ct
io

n 
/S

tru
ct

ur
e.

Ta
rg

et
To

 b
e 

co
m

pl
et

ed
 a

s s
pe

ci
fie

d 
in

 P
ar

t I
II.

A
. –

 In
tro

du
ct

io
n 

/S
tru

ct
ur

e.

Pl
an

D
ev

el
op

 st
ra

te
gi

es
 fo

r p
ro

te
ct

io
n 

of
re

so
ur

ce
s 

fr
om

 a
gr

ic
ul

tu
ra

l p
ol

lu
tio

n,
in

cl
ud

in
g 

pe
sti

ci
de

s, 
in

 c
oo

pe
ra

tio
n 

w
ith

 th
e

M
B

N
M

S 
W

Q
PP

.

R
W

Q
C

B
 3

M
B

N
M

S
C

C
C

SW
RC

B

C
en

tra
l C

oa
st

C
W

A
 §

31
9

C
om

pl
et

e 
fin

al
 W

Q
PP

ag
ric

ul
tu

re
 p

la
n 

by
 su

m
m

er
19

99
 a

nd
 b

eg
in

im
pl

em
en

ta
tio

n.

x
x

x
x

x
O

ng
oi

ng
ac

tiv
ity

.
In

cl
ud

es
 a

ll
N

PS
s i

m
pa

ct
in

g
sa

nc
tu

ar
y

w
at

er
sh

ed
s

Id
en

tif
y 

pe
st

ic
id

e 
im

pa
irm

en
t t

o 
be

ne
fic

ia
l

us
es

/w
at

er
 q

ua
lit

y;
 d

ev
el

op
 e

ff
ec

tiv
e

pe
st

ic
id

e 
co

nt
ro

l p
ro

gr
am

 th
ro

ug
h 

TM
D

L
de

ve
lo

pm
en

t a
nd

 im
pl

em
en

ta
tio

n.

R
W

Q
C

B
 8

,
lo

ca
l

ag
en

ci
es

N
ew

po
rt 

B
ay

w
at

er
sh

ed
To

 b
e

de
te

rm
in

ed
To

xi
cs

 T
M

D
L

x
x

x
x

To
xi

cs
 T

M
D

L
to

 b
e 

ap
pr

ov
ed

by
 th

e 
St

at
e 

by
Ja

nu
ar

y 
20

02
A

na
ly

ze
 ir

rig
at

io
n 

re
tu

rn
 w

at
er

.
R

W
Q

C
B

 4
V

en
tu

ra
 C

ou
nt

y
C

ol
le

ct
 a

nd
 a

na
ly

ze
 a

s
ne

ce
ss

ar
y 

fo
r p

es
tic

id
e

TM
D

Ls

x
x

x

C
oo

rd
in

at
e 

w
ith

 W
M

I a
nd

 T
M

D
L 

un
its

 to
do

cu
m

en
t l

ev
el

s 
of

 p
es

tic
id

es
 in

 re
ce

iv
in

g
w

at
er

s.

R
W

Q
C

B
 4

C
D

PR
R

W
Q

C
B

 4
N

um
be

r  
of

 w
at

er
sh

ed
s

re
vi

ew
ed

.
Su

m
m

ar
y 

of
 fi

nd
in

gs

x
x

x
x

Pl
an

Pa
rti

ci
pa

te
 in

 th
e 

Sa
cr

am
en

to
 R

iv
er

W
at

er
sh

ed
 p

ro
gr

am
 to

 d
ev

el
op

 a
n

or
ga

no
ph

os
ph

at
e 

pe
st

ic
id

e 
m

an
ag

em
en

t
str

at
eg

y.

R
W

Q
C

B
 5

S
C

D
PR

Sa
cr

am
en

to
R

iv
er

 W
at

er
sh

ed
Sa

cr
am

en
to

R
iv

er
 W

at
er

sh
ed

Pr
oj

ec
t,

C
W

A
 §

31
9

D
et

er
m

in
e 

di
az

in
on

 lo
ad

in
g

an
d 

to
xi

ci
ty

 e
va

lu
at

io
n

x
x

x
M

ay
 e

xt
en

d 
to

20
02

.  
W

ill
 h

el
p

TM
D

L
de

ve
lo

pm
en

t f
or

di
az

in
on

.

0018369



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

10
3

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

D
ev

el
op

 T
M

D
L 

fo
r d

ia
zi

no
n.

R
W

Q
CB

 5
S

 C
D

PR

D
el

ta
,

Sa
cr

am
en

to
R

iv
er

, a
nd

  S
an

Jo
aq

ui
n 

R
iv

er

Fe
de

ra
l,

C
A

LF
ED

TM
D

L
x

x
x

x
x

D
ev

el
op

 T
M

D
L 

fo
r c

hl
or

py
rif

os
.

R
W

Q
C

B
 5

S
C

D
PR

D
el

ta
 a

nd
 S

an
Jo

aq
ui

n 
R

iv
er

Fe
de

ra
l,

C
A

LF
ED

TM
D

L
x

x
x

x
x

D
ev

el
op

 w
at

er
 q

ua
lit

y 
ob

je
ct

iv
es

 fo
r r

ic
e

pe
st

ic
id

es
.

R
W

Q
C

B
 5

S
C

D
PR

Sa
cr

am
en

to
R

iv
er

To
 b

e
de

te
rm

in
ed

.
W

at
er

 q
ua

lit
y 

ob
je

ct
iv

es
W

hi
le

 w
or

k 
is 

a
hi

gh
 p

rio
rit

y,
w

or
k 

ca
nn

ot
pr

oc
ee

d 
w

ith
ou

t
fu

nd
in

g.
C

oo
rd

in
at

e
Pr

ev
en

t a
nd

 m
iti

ga
te

 th
re

at
s t

o 
w

at
er

 q
ua

lit
y

fr
om

 p
es

tic
id

es
 th

ro
ug

h 
co

or
di

na
tio

n 
w

ith
th

e 
R

W
Q

C
B

s a
nd

 im
pl

em
en

ta
tio

n 
of

 th
e

M
A

A
 a

nd
 P

es
tic

id
e 

W
Q

M
P 

w
ith

 th
e 

C
D

PR
.

SW
RC

B
R

W
Q

C
B

s
C

D
PR

St
at

ew
id

e
C

W
A

 §
31

9
C

on
du

ct
 se

m
i-a

nn
ua

l
te

ch
ni

ca
l b

rie
fin

gs
 w

ith
C

D
PR

 a
nd

 R
W

Q
C

B
 st

af
fs

x
x

x
x

x
O

ng
oi

ng
ac

tiv
ity

 –
R

W
Q

C
B 

an
d

C
D

PR
 st

af
f

w
or

k 
to

ge
th

er
 a

s
ne

ed
ed

 o
n 

in
di

v.
pe

sti
ci

de
TM

D
Ls

R
ev

ie
w

 th
e 

co
nt

ro
l/e

ra
di

ca
tio

n 
pr

og
ra

m
 fo

r
re

d 
im

po
rte

d 
fir

e 
an

ts 
(R

IF
A

) i
n 

so
ut

he
rn

C
al

ifo
rn

ia
 in

 c
oo

rd
in

at
io

n 
w

ith
 D

FA
, C

D
PR

,
an

d 
th

e 
R

W
Q

C
B

s.

C
D

PR
,

SW
R

C
B

,
R

W
Q

C
B

 8
,

lo
ca

l
ag

en
ci

es

St
at

ew
id

e
N

ew
po

rt 
B

ay
W

at
er

sh
ed

C
W

A
 §

31
9

C
om

pr
eh

en
si

ve
 m

on
ito

rin
g

pr
og

ra
m

 fo
r e

va
lu

at
io

n 
of

im
pa

ct
s f

ro
m

 R
IF

A
er

ad
ic

at
io

n 
pr

og
ra

m

x
x

x
x

Th
is

 m
ay

 b
e 

an
on

go
in

g 
ac

tiv
ity

if 
er

ad
ic

at
io

n 
is

no
t e

ff
ec

tiv
e.

M
in

im
iz

e/
av

oi
d 

N
PS

 p
ol

lu
tio

n 
in

 p
es

t
er

ad
ic

at
io

n 
pr

og
ra

m
s. 

 C
on

su
lt 

w
ith

R
W

Q
C

B
s a

nd
 S

W
R

C
B

 w
he

n 
de

ve
lo

pi
ng

pr
og

ra
m

s.

D
FA

St
at

ew
id

e
C

on
su

lta
tio

n
x

x
x

x
x

Im
pl

em
en

t
Im

pl
em

en
t s

tra
te

gi
es

 fo
r p

ro
te

ct
io

n 
of

re
so

ur
ce

s 
fr

om
 a

gr
ic

ul
tu

ra
l p

ol
lu

tio
n,

in
cl

ud
in

g 
pe

sti
ci

de
s, 

in
 c

oo
pe

ra
tio

n 
w

ith
 th

e
M

B
N

M
S 

W
Q

PP
.

R
W

Q
C

B
 3

M
B

N
M

S
C

C
C

SW
RC

B

C
en

tra
l C

oa
st

C
W

A
 §

31
9

C
om

pl
et

e 
fin

al
 W

Q
PP

ag
ric

ul
tu

re
 p

la
n 

by
 su

m
m

er
19

99
 a

nd
 b

eg
in

im
pl

em
en

ta
tio

n.

x
x

x
x

x
O

ng
oi

ng
ac

tiv
ity

.
In

cl
ud

es
 a

ll
N

PS
s i

m
pa

ct
in

g
sa

nc
tu

ar
y

w
at

er
sh

ed
s.

Im
pl

em
en

t
En

fo
rc

e 
w

at
er

 q
ua

lit
y 

st
an

da
rd

s.
R

W
Q

C
B

 4
R

W
Q

C
B

 4
N

um
be

r o
f E

nf
or

ce
m

en
t

A
ct

io
ns

x
x

x
x

x

0018370



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

10
4

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

Pr
ev

en
t a

qu
at

ic
 to

xi
ci

ty
 fr

om
or

ga
no

ph
os

ph
at

e 
pe

st
ic

id
e 

re
si

du
es

 th
ro

ug
h

vo
lu

nt
ar

y 
ef

fo
rts

 to
 m

on
ito

r f
or

 c
om

pl
ia

nc
e

w
ith

 w
at

er
 q

ua
lit

y 
sta

nd
ar

ds
.

C
D

PR
,

R
W

Q
C

B
 5

,
R

W
Q

C
B

 8

Sa
cr

am
en

to
R

iv
er

 a
nd

 S
an

Jo
aq

ui
n 

R
iv

er
W

at
er

sh
ed

s;
N

ew
po

rt 
B

ay
w

at
er

sh
ed

C
D

PR
R

eg
ul

at
io

n
Fu

nd
, G

en
er

al
Fu

nd

M
on

ito
rin

g 
da

ta
x

x
x

x
If 

by
 th

e 
ye

ar
20

01
-2

00
2 

us
e-

se
as

on
 a

qu
at

ic
to

xi
ci

ty
 p

er
sis

ts
,

C
D

PR
 w

ill
im

po
se

re
gu

la
to

ry
co

nt
ro

ls
 to

lo
w

er
 d

or
m

an
t

sp
ra

y 
re

si
du

es
to

 a
cc

ep
ta

bl
e

le
ve

ls
.

R
ed

uc
e 

pe
sti

ci
de

s 
in

 b
ot

h 
ag

ric
ul

tu
ra

l a
nd

ur
ba

n 
su

rf
ac

e 
w

at
er

 th
ro

ug
h 

lo
ca

l o
ut

re
ac

h 
to

pr
om

ot
e 

M
Ps

 th
at

 re
du

ce
 p

es
tic

id
e 

ru
no

ff
an

d 
th

ro
ug

h 
C

D
PR

’s
 re

gi
st

ra
tio

n 
pr

oc
es

s.
Fu

nd
 a

nd
 a

ss
is

t i
n 

pe
st

ic
id

e 
co

nt
ro

l
ap

pl
ic

at
or

 a
nd

 g
ro

w
er

 tr
ai

ni
ng

 p
ro

m
ot

in
g

pe
st

ic
id

e 
m

an
ag

em
en

t. 
 M

iti
ga

te
 im

pa
ct

s
th

ro
ug

h 
se

lf-
re

gu
la

tio
n 

as
 w

el
l a

s r
eg

ul
at

or
y

au
th

or
iti

es
 o

f C
D

PR
, S

W
R

C
B

, a
nd

R
W

Q
C

B
.

C
D

PR
,

R
W

Q
C

B
 5

,
R

W
Q

C
B

 8
,

SW
RC

B

St
at

ew
id

e,
 w

ith
in

iti
al

 e
m

ph
as

is
be

gi
nn

in
g 

w
ith

th
e 

Sa
n 

Jo
aq

ui
n

R
iv

er
, O

re
sti

m
ba

C
re

ek
,

Sa
cr

am
en

to
R

iv
er

,
Sa

cr
am

en
to

Sl
ou

gh
,

W
ad

sw
or

th
C

an
al

, C
ol

us
a

B
as

in
 D

ra
in

,
B

ut
te

 S
lo

ug
h;

N
ew

po
rt 

B
ay

w
at

er
sh

ed

C
A

LF
ED

,
C

D
PR

R
eg

ul
at

io
n

Fu
nd

, G
en

er
al

Fu
nd

, a
nd

En
vi

ro
nm

en
ta

l
Li

ce
ns

e 
Fu

nd

N
um

be
r o

f p
es

tic
id

es
ev

al
ua

te
d 

in
 th

e 
re

gi
st

ra
tio

n
pr

oc
es

s

N
um

be
r o

f p
es

tic
id

e 
co

nt
ro

l
ap

pl
ic

at
or

s a
nd

 g
ro

w
er

s
tra

in
ed

D
ec

re
as

es
 in

 O
P 

pe
sti

ci
de

s
us

e 
as

 re
po

rte
d 

in
 C

D
PR

’s
pe

st
ic

id
e 

us
e 

re
po

rt 
da

ta
ba

se
an

d 
co

rre
sp

on
di

ng
 in

cr
ea

se
s

in
 th

e 
us

e 
of

 lo
w

er
 ri

sk
pe

st
ic

id
e 

co
nt

ro
l p

ro
du

ct
s.

D
es

cr
ea

se
s i

n 
su

rf
ac

e 
w

at
er

to
xi

ci
ty

 d
ue

 to
 O

P 
pe

st
ic

id
es

.

x
x

x
x

Im
pl

em
en

t
Pr

ev
en

t p
es

tic
id

e 
co

nt
am

in
at

io
n 

of
 g

ro
un

d
w

at
er

 th
ro

ug
h 

ed
uc

at
io

n,
 m

od
el

in
g,

 a
nd

m
on

ito
rin

g.
  C

om
po

ne
nt

s 
in

cl
ud

e 
vo

lu
nt

ar
y

w
el

lh
ea

d 
pr

ot
ec

tio
n 

ste
w

ar
ds

hi
p 

pr
og

ra
m

s
w

ith
 th

e 
C

ou
nt

y 
A

gr
ic

ul
tu

ra
l

C
om

m
is

si
on

er
s;

 C
D

PR
’s

 re
gi

st
ra

tio
n 

pr
oc

es
s

in
 w

hi
ch

 p
ot

en
tia

l a
dv

er
se

 e
ffe

ct
s t

o 
gr

ou
nd

w
at

er
 q

ua
lit

y 
ar

e 
ev

al
ua

te
d;

 a
nd

 c
re

at
io

n 
of

Pe
st

ic
id

e 
M

an
ag

em
en

t Z
on

es
 (P

M
Zs

) w
hi

ch
re

st
ric

t o
r p

ro
hi

bi
t u

se
 w

he
n 

cr
ite

ria
 a

re
 m

et
.

C
D

PR
,

C
ou

nt
y

A
gr

ic
ul

tu
re

C
om

m
is

si
on

St
at

ew
id

e
C

D
PR

R
eg

ul
at

io
n

Fu
nd

, G
en

er
al

Fu
nd

N
um

be
r o

f p
es

tic
id

es
ev

al
ua

te
d 

in
 th

e 
re

gi
st

ra
tio

n
pr

oc
es

s
N

um
be

r o
f P

M
Zs

 c
re

at
ed

x
x

x
x

O
ng

oi
ng

pr
og

ra
m

0018371



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

10
5

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

Fo
rm

 a
lli

an
ce

s w
ith

 th
e 

re
gu

la
te

d 
co

m
m

un
ity

to
 jo

in
tly

 fo
cu

s o
n 

re
du

ci
ng

 e
nv

iro
nm

en
ta

l
ris

ks
 w

hi
le

 p
ro

vi
di

ng
 p

es
t m

an
ag

em
en

t
so

lu
tio

ns
 u

si
ng

 IP
M

 a
pp

lie
d 

re
se

ar
ch

,
de

m
on

st
ra

tio
n,

 im
pl

em
en

ta
tio

n,
 a

nd
ou

tre
ac

h.

C
D

PR
St

at
ew

id
e

C
D

PR
R

eg
ul

at
io

n 
Fu

nd
N

um
be

r o
f a

lli
an

ce
s

x
x

x
x

Pr
ov

id
e 

gr
an

ts
 fo

r a
pp

lie
d 

re
se

ar
ch

 fo
cu

se
d

on
 IP

M
 p

ra
ct

ic
es

 a
nd

 te
ch

no
lo

gi
es

.
C

D
PR

St
at

ew
id

e
Fo

od
 S

af
et

y
Fu

nd
N

um
be

r o
f g

ra
nt

s
A

m
ou

nt
 o

f g
ra

nt
s

x
x

x
x

R
ed

uc
e 

ric
e 

pe
st

ic
id

e 
lo

ad
in

g 
in

 th
e

Sa
cr

am
en

to
 a

nd
 S

an
 Jo

aq
ui

n 
R

iv
er

s b
y

m
an

ag
in

g 
w

at
er

 in
 tr

ea
te

d 
fie

ld
s s

o 
th

at
di

sc
ha

rg
es

 o
f p

es
tic

id
es

 in
to

 su
rf

ac
e 

w
at

er
s

do
 n

ot
 im

pa
ir 

be
ne

fic
ia

l u
se

s.

C
D

PR
,

SW
R

C
B

,
R

W
Q

C
B

 5

Sa
cr

am
en

to
R

iv
er

 a
nd

Sa
n 

Jo
aq

ui
n

R
iv

er
W

at
er

sh
ed

s

C
D

PR
R

eg
ul

at
io

n
Fu

nd
, G

en
er

al
Fu

nd

D
oc

um
en

ta
tio

n 
of

 lo
ad

in
gs

x
x

x
x

Tr
ac

k 
an

d 
M

on
ito

r
C

oo
rd

in
at

e 
w

at
er

 q
ua

lit
y 

sa
m

pl
in

g 
pr

og
ra

m
fo

r R
IF

A
 p

ro
gr

am
.

C
D

PR
,

SW
R

C
B

,
R

W
Q

C
B

 8
,

lo
ca

l
ag

en
ci

es

St
at

ew
id

e,
N

ew
po

rt 
B

ay
W

at
er

sh
ed

C
W

A
 §

31
9

C
om

pr
eh

en
si

ve
 m

on
ito

rin
g

pr
og

ra
m

 fo
r e

va
lu

at
io

n 
of

im
pa

ct
s f

ro
m

 R
IF

A
er

ad
ic

at
io

n 
pr

og
ra

m

x
x

x
x

Th
is

 m
ay

 b
e 

an
on

go
in

g 
ac

tiv
ity

if 
er

ad
ic

at
io

n 
is

no
t e

ffe
ct

iv
e

W
or

k 
w

ith
 C

D
PR

 a
nd

 R
W

Q
C

B
s t

o 
ta

rg
et

fu
nd

s f
or

 m
on

ito
rin

g 
fo

r T
M

D
L

de
ve

lo
pm

en
t.

C
D

PR
,

SW
R

C
B

,
R

W
Q

C
B

s

St
at

ew
id

e
C

D
PR

M
on

ito
rin

g 
ag

re
em

en
ts

x
x

x
x

C
D

PR
 h

as
re

ce
iv

ed
ap

pr
ox

im
at

el
y

$8
00

,0
00

 p
er

ye
ar

 to
 d

o 
th

is
m

on
ito

rin
g.

R
ep

or
t B

ie
nn

ia
lly

To
 b

e 
co

m
pl

et
ed

 a
s s

pe
ci

fie
d 

in
 P

ar
t I

II.
A

. –
 In

tro
du

ct
io

n 
/S

tru
ct

ur
e.

0018372



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

10
6

M
an

ag
em

en
t M

ea
su

re
 C

at
eg

or
y:

 A
gr

ic
ul

tu
re

M
an

ag
em

en
t M

ea
su

re
 T

itl
e:

 1
E 

– 
G

ra
zi

ng
 M

an
ag

em
en

t

M
an

ag
em

en
t M

ea
su

re
 T

ar
ge

tin
g 

L
ev

el
:P

ri
m

ar
y

O
bj

ec
tiv

es
:

1.
B

y 
th

e 
ye

ar
 2

00
0,

 d
ev

el
op

 M
A

A
 o

r M
O

U
 b

et
w

ee
n 

SW
R

C
B

 a
nd

 B
LM

 to
 im

pl
em

en
t C

W
A

 se
ct

io
n 

31
9 

co
ns

ist
en

cy
 re

vi
ew

.
2.

B
y 

th
e 

ye
ar

 2
00

3,
 c

om
pl

et
e 

ra
ng

el
an

d 
W

Q
M

Ps
 fo

r t
w

o 
m

ill
io

n 
ac

re
s t

hr
ou

gh
ou

t C
al

ifo
rn

ia
.

3.
B

y 
th

e 
ye

ar
 2

00
3,

 d
ev

el
op

 T
M

D
Ls

 w
ith

 ra
ng

el
an

d 
lo

ad
 a

llo
ca

tio
n 

an
d 

im
pl

em
en

ta
tio

n 
pl

an
s i

n 
tw

o 
w

at
er

sh
ed

s i
n 

R
W

Q
C

B
 1

 a
nd

 th
re

e 
w

at
er

sh
ed

s i
n 

R
W

Q
C

B
 3

.

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

A
ss

es
s

To
 b

e 
co

m
pl

et
ed

 a
s s

pe
ci

fie
d 

in
 P

ar
t I

II.
A

. –
 In

tro
du

ct
io

n 
/S

tru
ct

ur
e.

Ta
rg

et
To

 b
e 

co
m

pl
et

ed
 a

s s
pe

ci
fie

d 
in

 P
ar

t I
II.

A
. –

 In
tro

du
ct

io
n 

/S
tru

ct
ur

e.

Pl
an

Pr
ov

id
e 

fin
an

ci
al

 su
pp

or
t f

or
 ra

ng
el

an
d 

w
at

er
qu

al
ity

 w
or

ks
ho

ps
 h

el
d 

by
 U

C
.

U
C

D
R

an
ge

 a
nd

A
gr

on
om

y,
SW

RC
B

St
at

ew
id

e
C

W
A

 §
31

9
C

om
pl

et
e 

ra
ng

el
an

d 
W

Q
M

Ps
fo

r 5
00

,0
00

 a
cr

es
 e

ac
h 

ye
ar

.
x

x
x

x
x

O
ng

oi
ng

ac
tiv

ity

Pa
rti

ci
pa

te
 in

 th
e 

M
B

N
M

S 
W

Q
PP

 to
de

ve
lo

p 
st

ra
te

gi
es

 fo
r p

ro
te

ct
io

n 
of

 M
B

N
M

S
re

so
ur

ce
s 

fr
om

 a
gr

ic
ul

tu
ra

l p
ol

lu
tio

n,
in

cl
ud

in
g 

ra
ng

el
an

d.

R
W

Q
C

B
 3

,
M

B
N

M
S,

C
C

C
,

SW
RC

B

C
en

tra
l C

oa
st

C
W

A
 §

31
9

C
om

pl
et

e 
fin

al
 W

Q
PP

ag
ric

ul
tu

re
 p

la
n 

by
 su

m
m

er
of

 1
99

9 
an

d 
be

gi
n

im
pl

em
en

ta
tio

n

x
x

x
x

x
O

ng
oi

ng
ac

tiv
ity

,
in

cl
ud

es
 a

ll
N

PS
s

im
pa

ct
in

g
M

B
N

M
S

w
at

er
sh

ed
s

D
ev

el
op

 T
M

D
Ls

 fo
r C

W
A

 §
30

3(
d)

 li
st

ed
w

at
er

s.
R

W
Q

C
B

 3
Lo

w
er

 S
al

in
as

R
iv

er
, L

ow
er

Pa
ja

ro
 R

iv
er

,
M

or
ro

 B
ay

W
at

er
sh

ed

CW
A

 §
31

9,
CW

A
 §

10
4,

CW
A

 §
10

6,
G

en
er

al
 F

un
d

(f
un

di
ng

 fa
irl

y
se

cu
re

 fo
r

de
ve

lo
pm

en
t

th
ro

ug
h 

20
01

)

A
do

pt
ed

 T
M

D
L 

ac
co

rd
in

g 
to

es
ta

bl
ish

ed
 sc

he
du

le
Im

pl
em

en
ta

tio
n 

of
 p

ra
ct

ic
es

pe
r t

he
 T

M
D

L

x
x

x
x

x

0018373



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

10
7

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

C
oo

rd
in

at
e

Pa
rti

ci
pa

te
 in

 th
e 

R
an

ge
 M

an
ag

em
en

t
A

dv
iso

ry
 C

om
m

itt
ee

 to
 th

e 
B

O
F.

B
O

F/
CD

F,
SW

RC
B

St
at

ew
id

e
x

x
x

x
x

O
ng

oi
ng

ac
tiv

ity

Im
pl

em
en

t C
W

A
 §

31
9 

co
ns

ist
en

cy
 re

vi
ew

 in
co

op
er

at
io

n 
w

ith
 B

LM
 a

nd
 o

th
er

 fe
de

ra
l

ag
en

ci
es

.

BL
M

,
SW

RC
B

St
at

ew
id

e
C

W
A

 §
31

9
M

A
A

 o
r M

O
U

x
x

x
In

cl
ud

es
 a

ll
N

PS
s

im
pa

ct
in

g
BL

M
 la

nd
s

Pa
rti

ci
pa

te
 o

n 
st

ak
eh

ol
de

r t
ec

hn
ic

al
 a

dv
is

or
y

co
m

m
itt

ee
R

W
Q

C
B

 5
U

pp
er

 P
it 

R
iv

er
N

PS
 P

ro
gr

am
x

x

Im
pl

em
en

t
Pa

rti
ci

pa
te

 in
 im

pl
em

en
ta

tio
n 

of
 C

FB
 N

PS
In

iti
at

iv
e 

pi
lo

t p
ro

je
ct

s, 
M

B
N

M
S 

W
Q

PP
A

ct
io

n 
Pl

an
 fo

r A
gr

ic
ul

tu
re

.

R
W

Q
C

B 
3,

C
FB

,
M

B
N

M
S,

N
R

C
S

U
pp

er
 a

nd
 L

ow
er

Sa
lin

as
 R

iv
er

,
Lo

w
er

 P
aj

ar
o

R
iv

er

CW
A

 §
31

9,
EQ

IP
, F

ar
m

B
ur

ea
u,

M
B

N
M

S

x
x

x
x

x

D
ire

ct
 g

ra
nt

 fu
nd

s a
nd

 c
os

t s
ha

rin
g

op
po

rtu
ni

tie
s 

to
 p

ro
je

ct
s 

th
at

 im
pl

em
en

t
M

Ps
.

R
W

Q
C

B
 3

La
nd

s 
in

 ir
rig

at
ed

ag
ric

ul
tu

re
 a

nd
gr

az
in

g
th

ro
ug

ho
ut

R
W

Q
C

B
 3

C
W

A
 §

31
9

Im
pl

em
en

ta
tio

n 
of

 a
t l

ea
st

on
e 

ne
w

 p
ro

je
ct

 e
ac

h 
ye

ar
x

x
x

x
x

R
W

Q
C

B
 5

C
en

tra
l V

al
le

y
x

x
x

x

In
sp

ec
t a

re
as

 w
ith

 ir
rig

at
ed

 a
gr

ic
ul

tu
re

 a
nd

gr
az

in
g 

fo
r s

ed
im

en
t d

is
ch

ar
ge

s a
nd

re
co

m
m

en
d 

or
 re

qu
ire

 a
ba

te
m

en
t o

r n
ew

pr
ac

tic
es

 a
s a

pp
ro

pr
ia

te
.

R
W

Q
C

B
 3

La
nd

s 
in

 ir
rig

at
ed

ag
ric

ul
tu

re
 a

nd
gr

az
in

g
th

ro
ug

ho
ut

R
W

Q
C

B
 3

CW
A

 §
31

9,
G

en
er

al
 F

un
ds

(f
un

di
ng

 n
ot

se
cu

re
)

N
um

be
r o

f i
ns

pe
ct

io
ns

 e
ac

h
ye

ar
; n

um
be

r o
f i

ns
pe

ct
io

n
re

po
rts

; i
m

pl
em

en
ta

tio
n

re
co

m
m

en
da

tio
ns

 m
ad

e 
in

re
po

rts

x
x

x
x

x

Im
pl

em
en

t T
M

D
Ls

 fo
r 3

03
(d

) l
ist

ed
 w

at
er

s.
R

W
Q

C
B

 1
H

um
bo

ld
t W

M
A

G
ar

ci
a 

R
iv

er
W

at
er

sh
ed

C
W

A
 §

31
9

N
um

be
r o

f r
an

ch
 p

la
ns

 p
er

ac
re

s, 
m

on
ito

rin
g 

pl
an

,
N

um
be

r o
f  

si
te

s m
on

ito
re

d,
da

ta
 re

po
rt

x
x

x
x

R
W

Q
C

B
 3

Lo
w

er
 S

al
in

as
R

iv
er

, L
ow

er
Pa

ja
ro

 R
iv

er
,

M
or

ro
 B

ay
W

at
er

sh
ed

CW
A

 §
31

9,
CW

A
 §

10
4,

CW
A

 §
10

6,
G

en
er

al
 F

un
d

(f
un

di
ng

 fa
irl

y
se

cu
re

 fo
r

de
ve

lo
pm

en
t

th
ro

ug
h 

20
01

)

A
do

pt
ed

 T
M

D
L 

ac
co

rd
in

g 
to

es
ta

bl
ish

ed
 sc

he
du

le
Im

pl
em

en
ta

tio
n 

of
 p

ra
ct

ic
es

pe
r t

he
 T

M
D

L

x
x

x
x

x

0018374



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

10
8

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

Im
pl

em
en

t
Pa

rti
ci

pa
te

 in
 th

e 
M

B
N

M
S 

W
Q

PP
 to

im
pl

em
en

t s
tra

te
gi

es
 fo

r p
ro

te
ct

io
n 

of
M

B
N

M
S 

re
so

ur
ce

s f
ro

m
 a

gr
ic

ul
tu

ra
l

po
llu

tio
n,

 in
cl

ud
in

g 
ra

ng
el

an
d.

R
W

Q
C

B
 3

M
B

N
M

S
C

C
C

SW
RC

B

C
en

tra
l C

oa
st

C
W

A
 §

31
9

C
om

pl
et

e 
fin

al
 W

Q
PP

ag
ric

ul
tu

re
 p

la
n 

by
 su

m
m

er
19

99
 a

nd
 b

eg
in

im
pl

em
en

ta
tio

n.

x
x

x
x

x
O

ng
oi

ng
ac

tiv
ity

.
In

cl
ud

es
 a

ll
N

PS
s

im
pa

ct
in

g
M

B
N

M
S

w
at

er
sh

ed
s

Pr
ov

id
e 

te
ch

ni
ca

l a
ss

is
ta

nc
e 

to
 im

pl
em

en
t

N
PS

 P
ro

gr
am

 fo
r l

iv
es

to
ck

 g
ra

zi
ng

R
W

Q
C

B
 5

C
en

tra
l V

al
le

y
N

PS
 P

ro
gr

am
O

rg
an

iz
ed

 ta
lk

, f
ie

ld
 to

ur
s,

in
di

vi
du

al
 m

ee
tin

gs
x

x

R
es

to
ra

tio
n 

pr
oj

ec
t r

el
yi

ng
 o

n 
B

M
P

im
pl

em
en

ta
tio

n 
(e

.g
. l

iv
es

to
ck

 e
nc

lo
su

re
fe

nc
in

g,
 st

re
am

 c
ha

nn
el

 e
ro

si
on

 c
on

tro
l

m
ea

su
re

s, 
rip

ar
ia

n 
re

ve
ge

ta
tio

n)

R
W

Q
C

B
 5

U
pp

er
 P

it 
R

iv
er

N
PS

 P
ro

gr
am

Im
pl

em
en

ta
tio

n 
of

 B
M

Ps
x

x

Pr
og

ra
m

 fo
r s

ch
oo

ls
 to

 in
iti

at
e 

a 
w

at
er

sh
ed

ed
uc

at
io

n 
pr

og
ra

m
R

W
CB

5
U

pp
er

 P
it 

R
iv

er
N

PS
 P

ro
gr

am
Es

ta
bl

ish
 “

riv
er

 c
en

te
r”

x
x

O
nl

y 
pa

rti
al

ly
fu

nd
ed

Tr
ac

k 
an

d 
M

on
ito

r
R

es
ur

ve
y 

pa
rti

ci
pa

nt
s i

n 
ra

ng
el

an
d 

w
at

er
qu

al
ity

 w
or

ks
ho

ps
 to

 d
et

er
m

in
e 

ex
te

nt
 o

f
im

pl
em

en
ta

tio
n 

of
 ra

nc
h 

w
at

er
 q

ua
lit

y 
M

Ps
.

U
C

C
E

St
at

ew
id

e
C

W
A

 §
31

9
A

nn
ua

l s
um

m
ar

y 
of

 le
ve

l o
f

im
pl

em
en

ta
tio

n
x

x
x

x

R
ep

or
t B

ie
nn

ia
lly

To
 b

e 
co

m
pl

et
ed

 a
s s

pe
ci

fie
d 

in
 P

ar
t I

II.
A

. –
 In

tro
du

ct
io

n 
/S

tru
ct

ur
e.

0018375



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

10
9

M
an

ag
em

en
t M

ea
su

re
 C

at
eg

or
y:

  A
gr

ic
ul

tu
re

M
an

ag
em

en
t M

ea
su

re
 T

itl
e:

  1
F 

– 
Ir

ri
ga

tio
n 

W
at

er
 M

an
ag

em
en

t

M
an

ag
em

en
t M

ea
su

re
 T

ar
ge

tin
g 

L
ev

el
:

Se
co

nd
ar

y

O
bj

ec
tiv

es
:

1.
  B

y 
th

e 
ye

ar
 2

00
3,

 im
pl

em
en

t M
M

s t
o 

m
iti

ga
te

 o
r r

ed
uc

e 
im

pa
ct

s f
ro

m
 ir

rig
at

io
n 

w
at

er
s a

nd
 d

ra
in

ag
e 

di
sc

ha
rg

es
.

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

A
ss

es
s

C
oo

rd
in

at
e 

w
ith

 W
M

I a
nd

 T
M

D
L 

un
its

 to
do

cu
m

en
t l

ev
el

s o
f u

se
 a

nd
 a

ss
oc

ia
te

d
im

pa
ct

s t
o 

be
ne

fic
ia

l u
se

s.

R
W

Q
C

B
 4

R
W

Q
C

B 
4

B
as

in
 P

la
n 

up
da

te
s/T

M
D

L
as

se
ss

m
en

ts
x

x
x

x

C
oo

rd
in

at
e 

TM
D

L 
un

it 
w

or
k 

w
ith

sta
ke

ho
ld

er
s 

to
 d

oc
um

en
t l

ev
el

s 
of

 u
se

 a
nd

as
so

ci
at

ed
 im

pa
ct

s 
to

 b
en

ef
ic

ia
l u

se
s.

R
W

Q
C

B
 8

N
ew

po
rt 

B
ay

w
at

er
sh

ed
x

x
x

x

Ta
rg

et
To

 b
e 

co
m

pl
et

ed
 a

s s
pe

ci
fie

d 
in

 P
ar

t I
II.

A
. –

 In
tro

du
ct

io
n 

/S
tru

ct
ur

e.

Im
pl

em
en

t
C

oo
rd

in
at

e 
w

ith
 C

FB
, N

R
C

S,
 a

gr
ic

ul
tu

ra
l

gr
ou

ps
, a

nd
 e

du
ca

tio
na

l i
ns

tit
ut

io
ns

 to
pr

om
ot

e 
ap

pr
op

ria
te

 ir
rig

at
io

n 
te

ch
ni

qu
es

.

N
R

C
S

R
W

Q
C

B
V

en
tu

ra
 C

ou
nt

y
C

W
A

 §
31

9
N

um
be

r o
f s

ta
ke

ho
ld

er
m

ee
tin

gs
x

x
x

x

Q
ua

nt
ify

 m
ea

su
re

s 
to

 re
du

ce
 im

pa
ct

s f
ro

m
irr

ig
at

io
n 

w
at

er
s.

A
gr

ic
ul

tu
re

gr
ou

ps
V

en
tu

ra
 C

ou
nt

y;
N

ew
po

rt 
B

ay
w

at
er

sh
ed

C
W

A
 §

31
9

D
oc

um
en

ta
tio

n 
of

 s
el

ec
te

d
(p

re
fe

rr
ed

) m
ea

su
re

s
x

x
x

R
W

Q
C

B
 w

ill
co

or
di

na
te

 a
s

ne
ce

ss
ar

y 
fo

r
co

m
pl

et
io

n 
of

TM
D

Ls
.

Pl
an

D
ev

el
op

 m
et

ho
ds

 a
nd

 p
ra

ct
ic

es
 to

 m
an

ag
e

an
d 

re
du

ce
 to

xi
c 

el
em

en
ts 

in
 d

ra
in

ag
e 

w
at

er
.

D
W

R
,

D
FA

,
SW

RC
B

Sa
n 

Jo
aq

ui
n

V
al

le
y

Pr
op

os
iti

on
 2

04
fu

nd
s t

ra
ns

fe
r

D
oc

um
en

ta
tio

n 
of

 fe
as

ib
le

m
et

ho
ds

x
x

x
x

Si
x-

ye
ar

 p
ro

gr
am

w
ith

 fu
nd

in
g 

un
de

r
Pr

op
os

iti
on

 2
04

C
on

du
ct

 e
nv

iro
nm

en
ta

l p
la

nn
in

g 
fo

r
Sa

n 
Lu

is 
D

ra
in

.
SW

R
C

B
,

W
es

tla
nd

s
W

at
er

D
is

tri
ct

,
U

SB
R

Sa
n 

Jo
aq

ui
n

V
al

le
y

A
gr

ic
ul

tu
ra

l
st

ak
eh

ol
de

rs
M

O
U

, e
nv

iro
nm

en
ta

l
do

cu
m

en
ta

tio
n,

 d
is

ch
ar

ge
pe

rm
it

x
x

x
x

D
ev

el
op

 B
as

in
 P

la
n 

am
en

dm
en

t f
or

 sa
lt 

an
d

bo
ro

n 
fo

r l
ow

er
 S

an
 Jo

aq
ui

n 
Ri

ve
r

R
W

Q
C

B
 5

Sa
n 

Jo
aq

ui
n 

R
iv

er
N

PS
 P

ro
gr

am
B

as
in

 P
la

n 
am

en
dm

en
t

x
x

0018376



A
gr

ic
ul

tu
re

 M
an

ag
em

en
t M

ea
su

re
s

11
0

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

Pl
an

D
ev

el
op

 T
M

D
L 

fo
r s

al
t a

nd
 b

or
on

 in
 S

an
Jo

aq
ui

n 
R

iv
er

R
W

Q
C

B
 5

Sa
n 

Jo
aq

ui
n 

R
iv

er
N

PS
 P

ro
gr

am
x

x

A
dm

in
is

te
r g

ra
nt

 to
 e

va
lu

at
e 

im
pl

em
en

ta
tio

n
of

 e
co

no
m

ic
 in

ce
nt

iv
es

R
W

Q
C

B
 5

Sa
n 

Jo
aq

ui
n 

R
iv

er
N

PS
 P

ro
gr

am
M

ee
tin

gs
; f

in
al

 re
po

rt
x

x
x

D
ev

el
op

 T
M

D
L 

fo
r s

el
en

iu
m

 in
 S

an
 J

oa
qu

in
R

iv
er

R
W

Q
C

B
 5

Sa
n 

Jo
aq

ui
n 

R
iv

er
N

PS
 P

ro
gr

am
x

x

C
oo

rd
in

at
e

H
ol

d 
bi

m
on

th
ly

 R
W

Q
C

B
 Ir

rig
at

ed
A

gr
ic

ul
tu

re
 R

ou
nd

ta
bl

e 
fo

r i
nf

or
m

at
io

n 
an

d
st

ra
te

gy
 e

xc
ha

ng
e.

SW
RC

B
R

W
Q

C
B

s 3
, 5

, 7
Ba

se
lin

e
R

ec
om

m
en

da
tio

ns
 to

SW
R

C
B

 fo
r N

PS
m

an
ag

em
en

t o
f i

rri
ga

te
d

ag
ric

ul
tu

re

x
x

x
x

O
ng

oi
ng

Pa
rti

ci
pa

te
 in

 th
e 

Sa
n 

Jo
aq

ui
n 

V
al

le
y

D
ra

in
ag

e 
Im

pl
em

en
ta

tio
n 

Pr
og

ra
m

(S
JV

D
IP

).

D
W

R
Sa

n 
Jo

aq
ui

n
V

al
le

y
Pr

op
os

iti
on

 2
04

fu
nd

s t
ra

ns
fe

r
R

ev
ise

d 
dr

ai
na

ge
 M

P
x

x

Pa
rti

ci
pa

te
 in

 st
ak

eh
ol

de
r m

ee
tin

gs
 o

n 
sa

lt
an

d 
bo

ro
n 

im
pl

em
en

ta
tio

n 
co

nt
ro

l p
la

n
R

W
Q

C
B

 5
Sa

n 
Jo

aq
ui

n 
R

iv
er

N
PS

 P
ro

gr
am

M
ee

tin
g 

at
te

nd
an

ce
x

x
x

x

Im
pl

em
en

t
Im

pl
em

en
t s

al
t a

nd
 b

or
on

 c
on

tro
l p

ro
gr

am
R

W
Q

C
B

 5
Sa

n 
Jo

aq
ui

n 
R

iv
er

N
PS

 P
ro

gr
am

x
x

x

R
ea

l t
im

e 
m

an
ag

em
en

t o
f s

al
t i

n 
Sa

n 
Jo

aq
ui

n
R

iv
er

R
W

Q
C

B
 5

Sa
n 

Jo
aq

ui
n 

R
iv

er
C

A
LF

ED
x

x
x

x

Tr
ac

k 
an

d 
M

on
ito

r
Pe

rf
or

m
 e

ff
ec

tiv
en

es
s m

on
ito

rin
g 

fo
r s

al
t a

nd
bo

ro
n 

co
nt

ro
l p

ro
gr

am
R

W
Q

C
B

 5
Sa

n 
Jo

aq
ui

n 
R

iv
er

N
PS

 P
ro

gr
am

Pr
ep

ar
e 

an
d 

is
su

e 
m

on
ito

rin
g

or
de

rs
; r

ec
ei

ve
 a

nd
 re

vi
ew

m
on

ito
rin

g 
re

po
rts

x
x

x

R
ea

l t
im

e 
m

an
ag

em
en

t o
f s

al
t i

n 
Sa

n 
Jo

aq
ui

n
R

iv
er

R
W

Q
C

B
 5

Sa
n 

Jo
aq

ui
n 

R
iv

er
C

A
LF

ED
x

x
x

x

R
ep

or
t B

ie
nn

ia
lly

To
 b

e 
co

m
pl

et
ed

 a
s s

pe
ci

fie
d 

in
 P

ar
t I

II.
A

. –
 In

tro
du

ct
io

n 
/S

tru
ct

ur
e.

0018377



Forestry 111

California’s MMs to address silvicultural sources of
nonpoint pollution:
2A. Preharvest Planning
2B. Streamside Management Areas
2C. Road Construction/Reconstruction
2D. Road Management
2E. Timber Harvesting
2F. Site Preparation/Forest Regeneration
2G. Fire Management
2H. Revegetation of Disturbed Areas
2I. Forest Chemical Management
2J. Wetlands Forest
2K. Postharvest Evaluation
2L. Education/Outreach

C. Forestry

There are 12 MMs to address various phases of forestry operations relevant to controlling NPSs of
pollution that affect State waters.  The forestry MMs are for the most part a system of practices used
and recommended by the BOF and CDF in rules or guidance.

Silviculture contributes pollution to
17 percent of the polluted rivers and
21 percent of the polluted lakes in

California (SWRCB, 1996).  Without adequate controls,
forestry operations may degrade the characteristics of
waters that receive drainage from forest lands.  For
example (1) sediment concentrations can increase due to
accelerated erosion, (2) water temperatures can increase
due to removal of over-story riparian shade,
(3) dissolved oxygen can be depleted due to the
accumulation of slash and other organic debris, and
(4) concentrations of organic and inorganic chemicals
can increase due to harvesting and fertilizers and
pesticides.

Management Measures:

Preharvest Planning. Silvicultural activities shall be
planned to reduce potential delivery of pollutants to surface waters.  Components of MM 2A address aspects of forestry
operations, including: the timing, location, and design of harvesting and road construction; site preparation; identification of
sensitive or high-erosion risk areas; and the potential for cumulative water quality impacts.

Streamside Management Areas (SMAs). SMAs protect against soil disturbance and reduce sediment and nutrient delivery
to waters from upland activities. MM 2B is intended to safeguard vegetated buffer areas along surface waters to protect the
water quality of adjacent streams.

Road Construction/Reconstruction. MM 2C requires that road construction/reconstruction shall be conducted so as to
reduce sediment generation and delivery.  This can be accomplished by following, among other means, preharvest plan
layouts and designs for road systems, incorporating adequate drainage structures, properly installing stream crossings,
avoiding road construction in SMAs, removing debris from streams, and stabilizing areas of disturbed soil such as road fills.

Road Management. MM 2D describes how to manage roads to prevent sedimentation, minimize erosion, maintain
stability, and reduce the risk that drainage structures and stream crossings will fail or become less effective.  Components of
this measure include inspections and maintenance actions to prevent erosion of road surfaces and to ensure the effectiveness
of stream-crossing structures.  The measure also addresses appropriate methods for closing roads that are no longer in use.

Timber Harvesting. MM 2E addresses skid trail location and drainage, management of debris and petroleum, and proper
harvesting in SMAs.  Timber harvesting practices that protect water quality and soil productivity also have economic
benefits by reducing the length of roads and skid trails, reducing equipment and road maintenance costs, and providing better
road protection.

Site Preparation and Forest Regeneration. Impacts of mechanical site preparation and regeneration
operationsparticularly in areas that have steep slopes or highly erodible soils or where the site is located in close proximity
to a water bodycan be reduced by confining runoff on site.  MM 2F addresses keeping slash material out of drainageways,
operating machinery on contours, timing of activities, and protecting ground cover in ephemeral drainage areas and SMAs.
Careful regeneration of harvested forest lands is important in protecting water quality from disturbed soils.

Fire Management. MM 2G requires that prescribed fire practices for site preparation and methods to suppress wildfires
should be conducted as feasible in a manner that limits loss of soil organic matter and litter and that reduces the potential for
runoff and erosion.  Prescribed fires on steep slopes or adjacent to streams and that remove forest litter down to mineral soil
are most likely to impact water quality.

0018378



Forestry 112

Revegetation of Disturbed Areas. MM 2H addresses the rapid revegetation of areas disturbed during timber harvesting
and road constructionparticularly areas within harvest units or road systems where mineral soil is exposed or agitated
(e.g., road cuts, fill slopes, landing surfaces, cable corridors, or skid trails) with special priority for SMAs and steep slopes
near drainageways.

Forest Chemical Management. Application of pesticides, fertilizers, and other chemicals used in forest management
should not lead to surface water contamination.  Pesticides must be properly mixed, transported, loaded, and applied; and
their containers must be disposed of properly.  Fertilizers must also be properly handled and applied since they also may be
toxic depending on concentration and exposure.  Components of MM 2I include applications by skilled workers according
to label instructions, careful prescription of the type and amount of chemical to be applied, use of buffer areas for surface
waters to prevent direct application or deposition, and spill contingency planning.

Wetland Forest Management. Forested wetlands provide many beneficial water quality functions and provide habitat for
aquatic life.  Under MM 2J, activities in wetland forests shall be conducted to protect the aquatic functions of forested
wetlands.

Postharvest Evaluation. The goals of MM 2K are to incorporate postharvest monitoring, including:  (a)
implementation monitoring to determine if the operation was conducted according to specifications and (b)
effectiveness monitoring after at least one winter period to determine if the specified operation prevented or minimized
discharges.

Education/Outreach. The goals of MM 2L are to implement pollution prevention and education programs to reduce
NPS pollutants generated from applicable silvicultural activities.
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Urban Management Measures 116

California’s MMs to address urban sources of nonpoint
pollution:
3.1 Runoff from Developing Areas

A. Watershed Protection
B. Site Development
C. New Development

3.2 Runoff from Construction Sites
A. Construction Site Erosion and Sediment Control
B. Construction Site Chemical Control

3.3 Runoff from Existing Development
A. Existing Development

3.4 On-site Disposal Systems (OSDSs)
A. New OSDSs
B. Operating OSDSs

3.5 Transportation Development (Roads, Highways, and
Bridges)
A. Planning, Siting, and Developing Roads and

Highways
B. Bridges
C. Construction Projects
D. Chemical Control
E. Operation and Maintenance
F. Road, Highway, and Bridge Runoff Systems

3.6 Education/Outreach
A. Pollution Prevention/Education: General Sources

D. Urban Areas

The SWRCB, CCC, and other State agencies have identified 15 MMs to address urban NPSs of
pollution that affect State waters.  With approximately 80 percent of the nation’s population living in
coastal areas, controlling polluted runoff in urban areas is a challenge.  Negative impacts of urbaniza-
tion on coastal and estuarine waters are well documented in a number of sources, including
California’s CWA section 305(b)
and section 319 reports and the
Nationwide Urban Runoff Program.

Major pollutants found in runoff from urban areas
include sediment, nutrients, oxygen-demanding
substances, road salts, heavy metals, petroleum
hydrocarbons, pathogenic bacteria, and viruses.
Suspended sediments constitute the largest mass of
pollutant loadings to receiving waters from urban
areas.  Construction is a major source of sediment
erosion.  Petroleum hydrocarbons result mostly from
automobile sources.  Nutrient and bacterial sources
include garden fertilizers, leaves, grass clippings, pet
wastes, and faulty septic tanks.  As population
densities increase, a corresponding increase occurs in
pollutant loadings generated from human activities.
Many of these pollutants enter surface waters via
runoff without undergoing treatment.

Urban runoff management requires that several
objectives be pursued simultaneously.  These
objectives include the following (American Public
Works Association, 1981):
 Protection and restoration of surface waters by the

minimization of pollutant loadings and negative
impacts resulting from urbanization;

 Protection of environmental quality and social
well-being;

 Protection of natural resources, e.g., wetlands and
other important aquatic and terrestrial
ecosystems;

 Minimization of soil erosion and sedimentation problems;
 Maintenance of the predevelopment hydrologic conditions;
 Protection of ground water resources;
 Control and management of runoff to reduce or prevent flooding; and
 Management of aquatic and riparian resources for active and passive.

Management Measures:

The control of urban NPS pollution requires the use of two primary strategies:  (1) the prevention of pollutant loadings
and (2) the treatment of unavoidable loadings.  California’s urban MMs are organized to parallel the land use
development process in order to address the prevention and treatment of NPS pollution loadings during all phases of
urbanization.  This strategy relies primarily on the watershed approach, which focuses on pollution prevention and
source reduction practices.  Emphasizing pollution prevention and source reduction practices over treatment practices is
favored because conducting education practices and incorporating pollution prevention practices into project planning
and design activities are generally more effective, require less maintenance, and are more cost-effective in the long term
than treatment strategies.  Treatment strategies should only be used to address unavoidable loadings or where they are
truly cost-effective.
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The major opportunities to control NPS loadings occur during the following three stages of development: (1) the siting
and design phase, (2) the construction phase, and (3) the post-development phase.  Before development occurs, land in a
watershed is available for a number of pollution prevention and treatment options, such as setbacks, buffers, or open
space requirements, as well as wet ponds or constructed urban runoff wetlands that can provide treatment of the
inevitable runoff and associated pollutants.  In addition, siting requirements and restrictions and other land use
ordinances, which can be highly effective, are more easily implemented during this period.  After development occurs,
these options may no longer be practicable or cost-effective.  MMs 3.1A through 3.1C address the strategies and
practices that can be used during the initial phase of the urbanization process.

The control of construction-related sediment loadings is critical to maintaining water quality.  The implementation of
proper erosion and sediment control practices during the construction stage can significantly reduce sediment loadings
to surface waters.  MMs 3.2A and 3.2B address construction-related practices.

After development has occurred, lack of available land severely limits the implementation of cost-effective treatment
options.  MM 3.6A focuses on improving controls for existing surface water runoff through pollution prevention to
mitigate NPSs of pollution generated from on-going domestic and commercial activities.
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California’s marina and recreational boating
MMs:
4.1 Assessment, Siting and Design

A. Water Quality Assessment
B.Marina Flushing
C.Habitat Assessment
D. Shoreline Stabilization
E.Storm Water Runoff
F. Fueling Station Design
G. Sewage Facilities
H. Waste Management Facilities

4.2 Operation and Maintenance
A. Solid Waste Control
B. Fish Waste Control
C. Liquid Material Control
D. Petroleum Control
E. Boat Cleaning and Maintenance
F. Maintenance of Sewage Facilities
G. Boat Operation

4.3 Education/Outreach
A. Public Education

E. Marinas and Recreational Boating Management Measures24

Recreational boating and marinas are increasingly popular uses of coastal areas and inland surface
water bodies (e.g., lakes and delta).  And, they are an important means of public access, and California
must balance the need for protecting the environment and the need to provide adequate public access
(USEPA, 1993). Because marinas and boats are located at the water’s edge, pollutants generated from
these sources are less likely to be buffered or filtered by natural processes. When boating and adjunct
activities (e.g., marinas and boat maintenance areas) are poorly planned or managed, they may pose a

threat to water quality and the health of aquatic systems and may pose other environmental hazards. Sources of
pollution associated with marinas and boating include:
 Poorly flushed waterways;

 Pollutants discharged from boats (recreational boats, commercial
boats, and “live-aboards”);

 Pollutants carried in storm water runoff;

 Physical alteration of wetlands and of shellfish/ other benthic
communities during construction of marinas, ramps, and related
facilities;

 Pollutants generated from boat maintenance activities on land and in
the water.

There are 16 MMs to address marina and boating sources of nonpoint
pollution.  Effective implementation of these MMs can (1) avoid
impacts associated with siting marinas and boat maintenance areas,
(2) ensure the best available design and construction practices (for new
and expanding facilities), (3) ensure appropriate operation and
maintenance practices to prevent and/or reduce the delivery of NPS
pollutants to State waters, and (4) encourage the development and use
of effective pollution control and education efforts.  The MMs cover
the following operations and facilities:
 Any facility that contains ten or more slips, piers where ten or

more boats may tie up, or any facility where a boat for hire is
docked;

 Any residential or planned community marina with ten or more slips;

 Any mooring field where ten or more boats are moored;

 Public or commercial boat ramps;

 Boat maintenance or repair yards that are adjacent to the water and any federal, State, or local facility that involves
recreational boat maintenance or repair on or adjacent to the water.

The Implementation Plan involves targeting implementation of six of the 16 marina and boating MMs, specifically
those measures for water quality assessment, sewage facilities, boat cleaning and maintenance, hazardous waste

24 Commercial and military ports are not targeted in this Program Plan because they are subject to the storm water
NPDES permits regulating industrial and construction activities.  Commercial ports are also required to submit a port
master plan (PMP) for certification by the CCC.  The PMP must include the conditions contained in Coastal Act
section 30711.  An NPS-related condition is “an estimate of the effect of development on habitat areas and the marine
environment, a review of existing water quality, habitat areas, and quantitative and qualitative biological inventories, and
proposals to minimize and mitigate any substantial adverse impact.”  Section 30711 further states that, “each city,
county, or city and county which has a port within its jurisdiction shall incorporate the certified [PMP] in its [LCP].”  In
addition, activities in military ports are subject to federal consistency review by the CCC, affording the State an
opportunity to ensure that appropriate NPS pollution prevention and control measures are in place.  Ports located in the
San Francisco Bay are under the jurisdiction of SFBCDC and subject to regulations of the MPA.
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management, and public education.  These MMs and related actions were identified by representatives of the marina
and boating community at four meetings held between December 1998 and April 1999 and by the SWRCB, RWQCBs,
and CCC.  The 1994 Marina TAC Report provided additional recommendations.  The 16 MMs are summarized below.

Assessment, Siting, And Design Management Measures:
41.A Water Quality Assessment.  Consider impacts to water quality in siting and designing new and expanding

marinas.
41.B Marina Flushing.  Site and design marinas to provide for maximum flushing and circulation of surface waters,

which can reduce the potential for water stagnation, maintain biological productivity, and reduce the potential
for toxic accumulation in bottom sediment.

41.C Habitat Assessment.  Site and design marinas to protect against adverse impacts on fish and shellfish, aquatic
vegetation, and important locally, State, or federally designated habitat areas.

41.D Shoreline Stabilization. Stabilize shorelines where shoreline erosion is a pollution problem.
41.E Storm Water Runoff.  Implement runoff control strategies to remove at least 80 percent of suspended solids

from storm water runoff coming from boat maintenance areas (some boatyards may conform to this provision
through NPDES permits).

41.F Fueling Station Design.  Locate and design fueling stations to contain accidental fuel spills in a limited area;
and provide fuel containment equipment and spill contingency plans to ensure quick spill response.

41.G Sewage Facilities.  Install pump out, pump station, and restroom facilities at new and expanding marinas
where needed to prevent sewage discharges directly to State waters.

41.H Waste Management Facilities.  Install facilities at new and expanding marinas where needed for the proper
recycling or disposal of solid wastes (e.g., oil filters, lead acid batteries, used absorbent pads, spent zinc
anodes, and fish waste as applicable) and liquid materials (e.g., fuel, oil, solvents, antifreeze, and paints).

Operation And Maintenance Management Measures:
4.2A Solid Waste Control.  Properly dispose of solid wastes produced by the operation, cleaning, maintenance, and

repair of boats to limit entry of these wastes to surface waters.
4.2B Fish Waste Control.  Promote sound fish waste management where fish waste is an NPS problem through a

combination of fish cleaning restrictions, education, and proper disposal.
4.2C Liquid Material Control.  Provide and maintain the appropriate storage, transfer, containment, and disposal

facilities for liquid materials commonly used in boat maintenance; and encourage recycling of these materials.
4.2D Petroleum Control.  Reduce the amount of fuel and oil that leaks from fuel tanks and tank air vents during the

refueling and operation of boats.
4.2E Boat Cleaning and Maintenance.  Minimize the use of potentially harmful hull cleaners and bottom paints

and prohibit discharges of these substances to State waters.
4.2F Maintenance of Sewage Facilities.  Maintain pumpout facilities in operational condition and encourage their

use so as to prevent and control untreated sewage discharges to surface waters.
4.2G Boat Operation.  Prevent turbidity and physical destruction of shallow-water habitat resulting from boat

wakes and prop wash.

Education and Outreach Management Measures:
4.3A Public Education.  Institute public education, outreach, and training programs to prevent and control improper

disposal of pollutants into State waters.
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California’s MMs to address sources of nonpoint
pollution related to hydromodification activities:
5.1 Channelization/Channel Modification

A. Physical and Chemical Characteristics of
Surface Waters

B. Instream and Riparian Habitat Restoration
5.2 Dams

A. Erosion and Sediment Control
B. Chemical and Pollutant Control
C. Protection of Surface Water Quality &

Instream and Riparian Habitat
5.3 Streambank and Shoreline Erosion

A. Eroding Streambanks & Shorelines
5.4 Education/Outreach

A. Educational Programs

F. Hydromodification Management Measures

The SWRCB, CCC, and other State agencies have identified seven MMs to address
hydromodification sources of nonpoint pollution affecting State waters.  Hydromodification
includes modification of stream and
river channels, dams and water
impoundments, and
streambank/shoreline erosion.

Channel modification activities are undertaken in rivers or
streams to straighten, enlarge, deepen, or relocate the
channel.  These activities can affect water temperature,
change the natural supply of fresh water to a water body,
and alter rates and paths of sediment erosion, transport,
and deposition.  Hardening the banks of waterways with
shoreline protection or armor also accelerates the
movement of surface water and pollutants from the upper
reaches of watersheds into coastal waters.  Channelization
can also reduce the suitability of instream and streamside
habitat for fish and wildlife by depriving wetlands and
estuarine shorelines of enriching sediments, affecting the
ability of natural systems to filter pollutants, and
interrupting the life stages of aquatic organisms (USEPA,
1993).

Dams can adversely impact hydrology and the quality of surface waters and riparian habitat in the waterways where the
dams are located.  A variety of impacts can result from the siting, construction, and operation of these facilities.  For
example, improper siting of dams can inundate both upstream and downstream areas of a waterway.  Dams reduce
downstream flows, thus depriving wetlands and riparian areas of water.  During dam construction, removal of vegetation and
disturbance of underlying sediments can increase turbidity and cause excessive sedimentation in the waterway.

The erosion of shorelines and streambanks is a natural process that can have either beneficial or adverse impacts on riparian
habitat.  Excessively high sediment loads resulting from erosion can smother submerged aquatic vegetation, cover shellfish
beds and tidal flats, fill in riffle pools, and contribute to increased levels of turbidity and nutrients.

Management Measures:

Channelization/Channel Modification. California’s MMs for channelization and channel modification promote the
evaluation of channelization and channel modification projects.  Channels should be evaluated as a part of the
watershed planning and design processes, including watershed changes from new development in urban areas,
agricultural drainage, or forest clearing.  The purpose of the evaluation is to determine whether resulting NPS changes
to surface water quality or instream and riparian habitat can be expected and whether these changes will  have a
detrimental (or negative) impact.  Existing channelization and channel modification projects can be evaluated to
determine the NPS impacts and benefits associated with the projects.  Modifications to existing projects, including
operation and maintenance or management, can also be evaluated to determine the possibility of improving some or all
of the impacts without changing the existing benefits or creating additional problems.  In both new and existing
channelization and channel modification projects, evaluation of benefits and/or problems will be site specific.

Dams. The second category of MMs addresses NPS pollution associated with dams.  Dams are defined as constructed
impoundments that are either: (1) 25 feet or more in height and greater than 15 acre-feet in capacity or (2) six feet or
more in height and greater than 50 acre-feet in capacity.  MMs 5.2A and 5.2B address two problems associated with
dam construction: (1) increases in sediment delivery downstream resulting from construction and operation activities
and (2) spillage of chemicals and other pollutants to the waterway during construction and operation.  MM 5.2C
addresses the impacts of reservoir releases on the quality of surface waters and instream and riparian habitat
downstream.
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Hydromodification Management Measures 148

Streambank and Shoreline Erosion. The third category of hydromodification measures addresses the stabilization of
eroding streambanks and shorelines in areas where streambank and shoreline erosion creates a polluted runoff problem.
Bioengineering methods such as marsh creation and vegetative bank stabilization are preferred.  Streambank and shoreline
features that have the potential to reduce polluted runoff shall be protected from impacts, including erosion and
sedimentation resulting from uses of uplands or adjacent surface waters.  This MM does not imply that all shoreline and
streambank erosion must be controlled; the measure applies to eroding shorelines and streambanks that constitute an NPS
problem in surface waters.

Education/Outreach. MMs 5.4A focuses on the development and implementation of pollution prevention and
education programs for agency staffs and the public, as well as the promotion of assistance tools that emphasize
restoration and low-impact development.  Education, technical assistance, incentives, and other means can be used to
promote projects that: (1) reduce NPS pollutants, (2) retain or reestablish natural hydrologic functions (e.g., channel
restoration projects and low-impact development projects), and/or (3) prevent and restore adverse effects of
hydromodification activities.
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Wetlands, Riparian Areas, and 152
  Vegetated Treatment Systems Management Measures

California’s MMs to protect and restore wetlands and
riparian areas and use vegetated treatment systems as means
to control pollution from nonpoint sources:
6A. Protection of Wetlands & Riparian Areas
6B. Restoration of Wetlands & Riparian Areas
6C. Vegetated Treatment Systems
6D. Education/Outreach

G. Wetlands, Riparian Areas, and Vegetated Treatment Systems

The SWRCB, CCC, and other State agencies have identified four MMs to promote the protection and
restoration of wetlands and riparian areas and the use of vegetated treatment systems as means to
control NPSs of pollution.
Wetlands and riparian areas
reduce polluted runoff by
filtering out runoff-related
contaminants, such as

sediment, nitrogen, and phosphorus, thus
maintaining the water quality benefits of these
areas is important.  These areas also help to
attenuate flows from higher-than-average storm
events.  This protects downstream areas from
adverse impacts, such as channel scour, erosion, and
temperature and chemical fluctuations.  Changes in hydrology, substrate, geochemistry, or species composition can impair
the ability of wetland or riparian areas to filter out excess sediment and nutrients and therefore can result in deteriorated
water quality.  The following activities can cause such impairment: drainage of wetlands for cropland, overgrazing,
hydromodification, highway construction, deposition of dredged material, and excavation for ports and marinas.

Management Measures:

6A Protection of Wetlands/Riparian Areas.  Implementation of MM 6A is intended to protect the existing water quality
improvement functions of wetlands and riparian areas as a component of NPS Programs.

6B Restoration of Wetlands/Riparian Areas.  Restoration of wetlands and riparian areas (MM 6B) refers to the recovery
of a range of functions that existed previously by reestablishing hydrology, vegetation, and structure characteristics.
Damaged or destroyed wetland and riparian areas should be restored where restoration of such systems will significantly
abate polluted runoff.

6C Vegetated Treatment Systems.  MM 6C promotes the installation of vegetated treatment systems (e.g., artificial or
constructed wetlands) in areas where these systems will serve a polluted runoff-abatement function.  Vegetated filter strips
and engineered wetlands remove sediment and other pollutants from runoff and wastewater and prevent pollutants from
entering adjacent water bodies.  Removal typically occurs through filtration, deposition, infiltration, absorption, adsorption,
decomposition, and volatilization.

6D Education/Outreach.  MM 6D promotes the establishment of programs to develop and disseminate scientific
information on wetlands and riparian areas and to develop greater public and agency staff understanding of natural
hydrologic systems—including their functions and values, how they are lost, and the choices associated with their
protection and restoration.

0018419



W
et

la
nd

s, 
R

ip
ar

ia
n 

A
re

as
, a

nd
 

15
3

  V
eg

et
at

ed
 T

re
at

m
en

t S
ys

te
m

s M
an

ag
em

en
t M

ea
su

re
s

W
et

la
nd

s, 
R

ip
ar

ia
n 

A
re

as
, a

nd
 V

eg
et

at
ed

 T
re

at
m

en
t S

ys
te

m
s

M
an

ag
em

en
t M

ea
su

re
 T

itl
es

: 6
A

 - 
Pr

ot
ec

tio
n 

of
 W

et
la

nd
s a

nd
 R

ip
ar

ia
n 

A
re

as
; 6

B
 - 

R
es

to
ra

tio
n 

of
 W

et
la

nd
s a

nd
 R

ip
ar

ia
n 

A
re

as
; a

nd
 6

D
 -

E
du

ca
tio

n/
O

ut
re

ac
h 

(W
et

la
nd

s)
M

an
ag

em
en

t M
ea

su
re

 T
ar

ge
t L

ev
el

:
Pr

im
ar

y 
fo

r 
M

M
 6

D
 a

nd
 se

co
nd

ar
y 

fo
r 

al
l o

th
er

s.

O
bj

ec
tiv

es
:

1.
B

y 
th

e 
ye

ar
 2

00
1,

 im
pl

em
en

t C
W

A
§4

01
 c

er
tif

ic
at

io
n 

pr
og

ra
m

 re
gu

la
tio

ns
 to

 d
el

eg
at

e 
pr

og
ra

m
 a

ut
ho

rit
y 

to
 th

e 
R

W
Q

C
B

s.
2.

B
y 

th
e 

ye
ar

 2
00

2,
 d

ev
el

op
 a

 te
ch

ni
ca

l a
ss

is
ta

nc
e 

m
an

ua
l t

ha
t w

ill
 a

ss
is

t l
oc

al
 g

ov
er

nm
en

ts
 a

nd
 sm

al
l b

us
in

es
s w

ith
 g

ui
de

lin
es

 fo
r d

es
ig

ni
ng

 p
ro

je
ct

s t
o 

av
oi

d
w

et
la

nd
s a

nd
 ri

pa
ria

n 
ar

ea
s.

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

A
ss

es
s

To
 b

e 
co

m
pl

et
ed

 a
s s

pe
ci

fie
d 

in
 P

ar
t I

II
.A

. –
 In

tro
du

ct
io

n 
/S

tru
ct

ur
e

Ta
rg

et
To

 b
e 

co
m

pl
et

ed
 a

s s
pe

ci
fie

d 
in

 P
ar

t I
II

.A
. –

 In
tro

du
ct

io
n 

/S
tru

ct
ur

e

Pl
an

En
su

re
 c

om
pl

ia
nc

e 
w

ith
 C

EQ
A

 a
nd

 P
or

te
r-

C
ol

og
ne

 A
ct

 w
he

n 
ce

rti
fy

in
g 

na
tio

nw
id

e
pe

rm
its

.

U
SA

C
O

E/
SW

RC
B

St
at

ew
id

e
St

at
e 

Fe
e

C
er

tif
ic

at
io

n 
of

se
le

ct
ed

 a
ct

iv
iti

es
x

x
x

x
x

D
ev

el
op

 re
gu

la
tio

ns
 th

at
 d

el
eg

at
e 

C
W

A
§4

01
 a

ut
ho

rit
y 

to
 R

W
Q

C
B

s.
SW

RC
B

St
at

ew
id

e
St

at
e 

Fe
e,

G
ra

nt
s, 

B
C

P
Im

pl
em

en
ta

tio
n

x
x

x
x

x

D
ev

el
op

 C
EQ

A
 g

ui
de

lin
es

 fo
r w

et
la

nd
s a

nd
w

at
er

sh
ed

 a
na

ly
si

s (
e.

g.
, a

n 
ap

pe
nd

ix
 to

C
EQ

A
 g

ui
de

lin
es

).

SW
R

C
B

,
C

C
C

,
O

ffi
ce

 o
f

Pl
an

ni
ng

an
d

R
es

ea
rc

h

St
at

ew
id

e
St

at
e 

Fe
e,

G
ra

nt
s, 

B
C

P
M

od
ifi

ed
 C

EQ
A

gu
id

el
in

es
x

x
x

D
ev

el
op

 a
 te

ch
ni

ca
l a

ss
is

ta
nc

e 
pr

og
ra

m
 fo

r
pr

oj
ec

t d
es

ig
n 

th
at

 w
ill

 in
cl

ud
e 

gu
id

el
in

es
 fo

r
de

sig
ni

ng
 p

ro
je

ct
s 

to
 a

vo
id

 w
et

la
nd

s a
nd

rip
ar

ia
n 

ar
ea

s.

SW
RC

B
St

at
ew

id
e

St
at

e 
Fe

e
G

ui
da

nc
e 

to
 R

W
Q

C
B

s
an

d 
lo

ca
l g

ov
er

nm
en

t
on

 M
Ps

, m
od

el
or

di
na

nc
e 

pr
ov

is
io

ns
,

m
et

ho
ds

 o
f

es
ta

bl
is

hi
ng

 se
tb

ac
ks

x
x

x
x

Pa
rti

ci
pa

te
 in

 re
gi

on
al

 fl
oo

dp
la

in
 p

la
nn

in
g

ac
tiv

iti
es

, s
uc

h 
as

 B
A

W
PG

.
V

ar
io

us
R

eg
io

na
l

C
W

A
 §

31
9

St
at

ew
id

e 
ap

pl
ic

at
io

n
of

 re
gi

on
al

 in
iti

at
iv

es
x

x
x

x
x

0018420



W
et

la
nd

s, 
R

ip
ar

ia
n 

A
re

as
, a

nd
 

15
4

  V
eg

et
at

ed
 T

re
at

m
en

t S
ys

te
m

s M
an

ag
em

en
t M

ea
su

re
s

Pr
oc

es
s E

le
m

en
t

A
ct

io
ns

/ S
ta

te
m

en
ts

Le
ad

A
ge

nc
y

G
eo

gr
ap

hi
c

A
re

a

Po
te

nt
ia

l

Fu
nd

in
g

Pe
rf

or
m

an
ce

M
ea

su
re

s

Y
ea

rs

98
  9

9 
 0

0 
 0

1 
 0

2

N
ot

es

C
oo

rd
in

at
e

Es
ta

bl
is

h 
fo

rm
al

 a
gr

ee
m

en
ts

 b
et

w
ee

n
ag

en
ci

es
 o

n 
pr

og
ra

m
-le

ve
l i

ss
ue

s 
in

 o
rd

er
 to

st
re

am
lin

e 
th

e 
pe

rm
itt

in
g 

pr
oc

es
s a

nd
 b

et
te

r
pr

ot
ec

t r
es

ou
rc

es
.

SW
R

C
B

,
R

W
Q

C
B

s,
D

FG
,

C
C

C
,

U
SA

C
O

E,
U

SE
PA

,
U

.S
. F

ish
an

d
W

ild
lif

e
Se

rv
ic

e
(U

SF
W

S)

St
at

ew
id

e
St

at
e 

Fe
e,

G
ra

nt
s, 

B
C

P
Jo

in
t a

pp
lic

at
io

n
fo

rm
s, 

co
ns

ol
id

at
ed

pe
rm

its
, M

O
U

s o
r

M
A

A
s

x
x

x
x

x

Pa
rti

ci
pa

te
 in

 U
SE

PA
 F

lo
od

pl
ai

n
M

an
ag

em
en

t G
ro

up
 to

 d
ev

el
op

 g
ui

da
nc

e 
on

flo
od

pl
ai

n 
m

an
ag

em
en

t.

U
SE

PA
St

at
ew

id
e

C
W

A
 §

31
9

G
ui

da
nc

e
x

x
x

x
x

C
oo

rd
in

at
e 

w
et

la
nd

s-
re

la
te

d 
pr

oj
ec

ts 
in

So
ut

he
rn

 C
al

ifo
rn

ia
 w

ith
 th

e 
w

or
k 

of
 th

e
w

et
la

nd
s 

re
co

ve
ry

 p
ro

je
ct

.

SC
C

So
ut

he
rn

Ca
lif

or
ni

a
?

In
cl

ud
e 

pr
oj

ec
ts

 in
W

R
P 

da
ta

ba
se

x
x

x
x

x

Im
pl

em
en

t
Ed

uc
at

io
n 

(s
ee

 a
ct

io
ns

 u
nd

er
 U

rb
an

,
Ed

uc
at

io
n 

M
M

)
x

x
x

x
x

Pr
ov

id
e 

fin
an

ci
al

 a
ss

ist
an

ce
 to

 e
nc

ou
ra

ge
en

vi
ro

nm
en

ta
lly

 fr
ie

nd
ly

 fl
oo

dp
la

in
m

an
ag

em
en

t.

SW
RC

B
St

at
ew

id
e

SR
F

V
ar

io
us

x
x

x
x

x

Pr
ov

id
e 

in
ce

nt
iv

es
 fo

r f
lo

od
 m

an
ag

em
en

t
ap

pr
oa

ch
es

 th
at

 m
in

im
iz

e 
th

e 
ne

ed
 fo

r
ch

an
ne

liz
at

io
n 

an
d 

ch
an

ne
l h

ar
de

ni
ng

.

SW
RC

B
St

at
ew

id
e

St
at

e 
Fe

e,
G

ra
nt

s, 
B

C
P

R
eg

ul
at

or
y 

fle
xi

bi
lit

y,
ex

pe
di

te
d 

pe
rm

it
re

vi
ew

, a
nd

 w
ai

ve
d 

or
re

du
ce

d 
fe

es

x
x

x

Tr
ac

k 
an

d 
M

on
ito

r
To

 b
e 

co
m

pl
et

ed
 a

s s
pe

ci
fie

d 
in

 P
ar

t I
II

.A
. –

 In
tro

du
ct

io
n 

/S
tru

ct
ur

e

R
ep

or
t B

ie
nn

ia
lly

To
 b

e 
co

m
pl

et
ed

 a
s s

pe
ci

fie
d 

in
 P

ar
t I

II
.A

. –
 In

tro
du

ct
io

n 
/S

tru
ct

ur
e

0018421



Critical Coastal Areas Management Measures 155

H. Critical Coastal Area

Actions

An initial task in the Strategy and the Implementation Plan is to create the CCA Interagency Committee to complete
a list of criteria and methods for CCA designation.  The Committee will consider the factors listed in the Strategy, as
well as other criteria used by other programs to identify sensitive coastal areas.  While CCA delineation will be
based on special water quality concerns and may deviate from other classifications, the final CCA recommendation
to be used by the CCC and SWRCB will fully consider other existing programs.  Other programs that will be used to
help designate CCAs include the ASBS, NERRs, the MBNMS WQPP, university research programs, TMDLs, and
regional monitoring efforts.  CCA designation will provide resources to special coastal areas which do not achieve
priority ranking within other sections of this plan and will therefore provide solutions to program deficits.

In addition to creating a committee to identify CCA criteria, the Implementation Plan will include these specific
actions:
1.Identify and map CCAs using newly developed criteria.
2.Dedicate funding and other resources to areas in which new or substantially expanding land uses may cause or

contribute to the impairment of water quality within CCAs.
3.Increase public interest in protecting special coastal habitats by implementing additional MMs, supporting public

education and outreach, and continuing local watershed restoration and research efforts within the CCAs.

CCA Coordination

The renewed emphasis by local governments and stakeholders on watershed-scale resource management (including
the offshore marine component of watersheds) has provided California with initial information to help identify CCAs
and apply additional MMs to these areas.  Related programs from which to gain information include:
 The SWRCB has designated CWA section 319(h) funds for restoration efforts in watersheds with impaired

water quality or impaired aquatic communities.
 The SWRCB, through the WQCP for the Ocean Plan, designates ASBS in State tidelands and submerged lands

and can limit or prohibit discharges in their general proximity.
 The SWRCB BPTCP (CWC §§13390-13396) has identified numerous toxic coastal sediment deposits from

urban and agricultural runoff.
 The CCC, RWQCB 4, and other entities are developing a long-term MP for the dredging and disposal of

contaminated sediments for coastal waters adjacent to Los Angeles County.  This plan must include components
for watershed management and source reduction.

 The Cal/RA is leading a statewide work group to identify and coordinate offshore Marine Management Areas,
which may be linked to adjacent CCAs.

 The MBNMS WQPP is developing a water quality plan that, when completed, may provide a mechanism to
apply additional MMs to CCAs within watersheds draining to Monterey Bay.

 If a TMDL is completed within a designated CCA, the TMDL and CCA activities will be coordinated to help
determine if additional MMs are needed.
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APPENDICES

APPENDIX A.  MEETING FEDERAL REQUIREMENTS

Federal Requirements Under Section 319 Of CWA
Check List on Nine Key Elements

Index for the Nine Key Elements of an Effective NPS Program as described in the
USEPA NPS Program and Grants Guidance for Fiscal Years 1997 and Future Years
(May 1996)

1. The State program contains explicit short- and long-term goals, objectives, and strategies to
protect surface and ground water.

a. The California program includes a Vision Statement. 1
b. California has specified MMs as long-term goals to be implemented by 2013 directed

toward the expeditious achievement and maintenance of beneficial uses of water.
CAMMPR,
1

c. Short-term (e.g., 1-5 year) objectives and activities have been specified for
implementing the MMs that are linked to the vision statement.

86

d. The California program addresses both surface and ground water. 1
e. California has identified performance measures that will be used to assess the State's

success in achieving its goals and objectives.
86

f. Implementation strategies have been prepared that identify activities and the expected
effects of those activities on water resources.

86,
WMI Chapters

2. The State strengthens its working partnerships and linkages with appropriate State, Tribal, regional,
and local entities (including conservation flood control districts), private sector groups, citizens
groups, industry groups, and Federal agencies.

a. The State relies on several statewide partnerships  to provide for input and
recommendations from representatives of federal, State, Tribal, and local agencies,
private sector groups, and citizens groups, regarding NPS program direction, project
selection, and other similar aspects of program administration.

45

b. These partnerships meet regularly and promote collaborative and inclusive decision
making.

50

c. The State program specifies procedures to provide for periodic public input into the
program.

45

d. California's program actively supports broad-based local watershed efforts that
incorporate a variety of organizations and interests into the  implementation of NPS
activities.

39

e. The State uses its partnerships effectively to promote comprehensive solutions that avoid
the transfer of problems among environmental media.

51
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3. The State uses a balanced approach that emphasizes both statewide NPS programs and on-the-
ground management of individual watersheds where waters are impaired and threatened.

a. The SWRCB and RWQCBs' WMI document is a multi-year work plan that contains NPS
implementation actions directed at both specific priority watersheds and activities of a
statewide nature.

39

b. The SWRCB/RWQCBs prepare annual work plans for CWA Section 319 funding,
consistent with the WMI document that contains NPS implementation actions directed at
both specific priority watersheds and activities of a statewide nature.

42

c. The CCC has prepared a Polluted Run-off Strategy that is a multi-year work plan that
contains NPS implementation actions directed at both specific priority watersheds and
activities of a wider scope, consistent with its jurisdiction.

40

d. State tracks both statewide activities and watershed projects. 71
e. State has institutionalized its program beyond the annual implementation of CWA

section 319 funded activities and projects.
Vol. I

f. State uses an integrated watershed approach for assessment, protection, and remediation
that is well integrated with other water or natural resource programs.

24

g. Each of the nine RWQCBs adopt Basin Plans that identify existing and potential
beneficial uses, establish basin specific water quality objectives, contain implementation,
surveillance and monitoring plans, and include enforceable prohibitions against certain
types of discharges.

33

4. The State program (a) abates known water quality impairments from NPS pollution and (b)
prevents significant threats to water quality from present and future activities.

a. State has comprehensively characterized water quality impairments and threats
throughout the State which are caused or significantly contributed to by NPSs.

25

b. State program addresses all significant NPS categories and subcategories and promotes
pollution prevention through the implementation of appropriate MMs.

CAMMPR

c. State program has identified specific programs to abate pollution from categories of
NPSs which cause or substantially contribute to the impairments identified in its
assessments.

CAMMPR

d. State has identified specific programs to prevent future water quality impairments and
threats that are likely to be caused by NPS pollution.

19
CAMMPR

5. The State program identifies waters and their watersheds impaired by NPS pollution and
identifies important unimpaired waters that are threatened or otherwise at risk.  Further, the
State establishes a process to progressively address these identified waters by conducting more
detailed watershed assessments and developing watershed implementation plans, and then by
implementing the plans.

a. State water quality assessments (including those performed under CWA sections 305[b],
319[a], 303[d], 314, and others), along with the California Unified Watershed
Assessment, form the basis for the identification of the State's planned NPS activities and
projects.

25

b. State activities focus on remediating the identified impairments and threats and on
protecting the identified at-risk waters.

25

c. State has provided for public participation in the overall identification of problems to be
addressed in the State program and in the establishment of a process to progressively
address these problems.

19, 26

d. State NPS priorities are communicated to, consistent with, and reflected in program
planning and implementation activities by other water resource management agencies
operating within the State.

45

e. State revises its identification of waters and revisits its process for progressively
addressing these problems periodically (e.g., once every five years).

9
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6. The State reviews, upgrades, and implements all program components required by section 319(b)
of the CWA, and establishes flexible, targeted, and iterative approaches to achieve and maintain
beneficial uses of water as expeditiously as practicable.  The State programs include:
 A mix of water quality-based and/or technology-based programs designed to achieve and

maintain beneficial uses of water; and
 A mix of regulatory, nonregulatory, financial, and technical assistance as needed to achieve

and maintain beneficial uses of water as expeditiously as practicable.

a. The State program identifies MMs to control NPSs of pollution focusing on measures
which will be effective to address the most prevalent types of NPS pollution.

CAMMPR

b. Identification of regulatory and nonregulatory programs to achieve implementation of the
measures.

24

c. Processes used to coordinate and, where appropriate, integrate various programs used to
implement NPS controls in the State.

45

d. Five-year implementation plans with goals, objectives, and milestones for program
implementation and a process to revise these implementation plans twice by 2013.

86

e. A legal opinion describing the State authorities available for implementing the MMs. Appendix:
Legal opinion

f. Sources of funding from federal (other than CWA section 319), State, local, and private
sources.

62

g. Monitoring and other evaluation programs to help determine short- and long-term
program effectiveness.

69

h. The State program also incorporates/coordinates with existing baseline requirements
established by other applicable federal or State laws to the extent that they are relevant.

30, 45
CAMMPR

7. The State identifies federal lands and activities which are not managed consistently with State
NPS program objectives.  Where appropriate, the State seeks USEPA assistance to help resolve
issues.

a. The State works with federal agencies to resolve potential inconsistencies among federal
programs and activities and the State programs.

52

b. Where the State cannot resolve federal consistency issues to its satisfaction, it requests
USEPA assistance to help resolve the issues.

52

c. The State coordinates with federal agencies to promote consistent activities and programs
and to develop and implement joint or complementary activities and programs.

47

8. The State manages and implements its NPS Program efficiently and effectively, including
necessary financial management.

a. The State fosters plans for watershed projects and statewide activities that are well-
designed with sufficient detail to assure effective implementation.

65

b. The State's watershed projects focus on the critical areas and critical sources within those
areas that are contributing to NPS problems.

65

c. State implements its activities and projects, including all tasks and outputs, in a timely
manner.

69

d. State has established systems to assure that the State meets its reporting obligations. 77
e. State utilizes the GRTS effectively. 65
f. State has developed and uses a fiscal accounting system capable of tracking expenditures

of both CWA section 319 funds and nonfederal matching funds.
42

g. NPS projects include appropriate monitoring and/or environmental indicators to gauge
effectiveness.

65
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9. The State periodically reviews and evaluates its NPS management program using environmental
and functional measures of success and revises its NPS assessment and its management program
at least every five years.

Page #
a. The State has and uses a process to periodically assess both improvements in water

quality and new impairments or threats.
69

b. The State uses a feedback loop based on monitoring and other evaluative information to
assess the effectiveness of the program in meeting its goals and objectives, revises its
activities, and tailors its annual workplans, as appropriate, in light of its review.

9

c. The State's annual report successfully portrays the State's progress in meeting milestones,
implementing BMPs, and achieving water quality goals.

77
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Federal Requirements Under Section 6217 Of CZARA
Check List On Conditions

Index for the section 6217 CZARA Conditions for Program Approval for the California Coastal NPS Program as
described in the Program Findings and Conditions issued by USEPA/NOAA, July 1998.

1. Include NPS MMs in conformity with the Guidance Specifying MMs for Sources of Nonpoint Pollution in
Coastal Waters (EPA, January 1993), issued under the authority of Section 6217(g) of the Coastal Zone Act
Reauthorization Amendments of 1990.

Page #
a.  MMs have been adopted by the SWRCB and CCC for agriculture, forestry, urban areas,
marinas and recreational boating, hydromodification, and wetlands and riparian areas.

CAMMPR

b.  The State Porter-Cologne Act provides authorities that will be used, as necessary, to
implement the MMs, in conformity with CZARA requirements for enforceable policies and
mechanisms (see #2 below).

CAMMPR

c.  The State and local authorities and programs being used to implement the MMs are clearly
described.

CAMMPR,
24

d.  Implementation strategies have been developed to implement the MMs statewide by 2013. 24

2. Identify authorities that can be used to prevent nonpoint pollution and require management measure
implementation, as necessary.

Page #
a.  The Chief Counsels of the SWRCB and the CCC have prepared legal opinions concerning
their respective authorities to implement the MMs for each of the appropriate source
categories.

Appendix:  Legal
Opinions

b.  For each of the source categories, the NPS Plan provides a description of the voluntary or
incentive-based programs, including the methods for tracking implementation of MMs and
evaluating those programs that the State will use to encourage implementation of the MMs.

CAMMPR

CZARA Submittal
(1995)

c.  A description of the mechanisms or processes that link the implementing agencies for each
of the source categories with the enforcement agencies and a commitment to use the existing
enforcement authorities, where necessary, is included in the State program.

Appendix

3. Prepare a fifteen-year program strategy that briefly describes the State's overall approach and schedule to
ensure implementation of the MMs and improve water quality within 15 years of the date of conditional
approval.

Page #
a.  California's NPS Program Plan has been "upgraded" to include a Strategy. 24
b.  The goal of the NPS Program is to implement the MMs by 2013 (within 15 years of the
date of federal conditional approval pursuant to CZARA).

1

c.  The program has a process whereby the State will determine the need to use a backup
authority and/or to adopt additional enforceable policies and mechanisms to ensure
implementation of the MMs within 15 years.

54, 85
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4. Nested within the longer-term Strategy, prepare a five-year implementation plan that provides more specifics for
achieving full implementation of the MMs.

Page #
a.  The Implementation Plan is more specific than and nested within the longer term Strategy
for achieving full implementation of the MMs.

86

b.  The Implementation Plan describes when, where, and how program implementation will
occur, including mechanisms for tracking and monitoring implementation.

159

c.  The Implementation Plan contains interim milestones and benchmarks, including a time
frame; and will be updated, as necessary, but at least every five years.  Achieving the
milestones and benchmarks of these plans will serve as a basis for evaluating progress in
achieving program implementation goals.

86

d.  The Implementation Plan is designed to ensure adequate progress in achieving the Strategy
and is integrated and consolidated with other federal and State water quality programs.

86

5. Common program elements required by CZARA (technical assistance, critical coastal areas, additional MMs,
administrative coordination, and monitoring) should be included in the 15-Year Program Strategy and
Implementation Plan.

Page #
a.  The program includes mechanisms for ensuring coordination among State agencies and
between State and local officials with a role in the implementation of the MMs.

45

b.  The program includes activities to provide technical assistance to local governments and
the public for implementing MMs.

62

c.  A process has been developed to provide for the identification of critical coastal areas. 28
d.  The program includes an additional management measure process for developing and
revising MMs to be applied in critical coastal areas and in areas where necessary to attain and
maintain water quality standards.  In addition, the State has described a process to identify
additional MMs for forestry necessary to attain and maintain water quality standards.

78, 111

e.  California includes in its program a monitoring element to enable the State to assess over
time the extent to which implementation of MMs is reducing pollution loads and improving
water quality.

69
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CHIEF COUNSEL’S STATEMENT

I hereby certify that in my opinion the State of California can use the Porter-Cologne
Water Quality Control Act25 as a backup authority in the California’s NPS Pollution Control
Program to prevent nonpoint source pollution and to ensure management measure
implementation.  This authority can be used to address nonpoint source pollution due to
agricultural operations, urban sources, marinas, hydromodification activities and wetlands.  This
authority is described below.

I. INTRODUCTION

In 1990 Congress enacted legislation requiring states with approved coastal zone
management programs to prepare and submit a coastal nonpoint pollution control program to the
United States Environmental Protection Agency (EPA) and the National Oceanic and
Atmospheric Administration (NOAA) for approval.26  The program’s purpose was to restore and
protect coastal waters through the implementation of management measures for nonpoint
pollution sources.  To further this effort, EPA was directed to develop management measure
guidance.27  State programs had to provide for implementation of management measures in
conformity with this guidance, referred to as the (g) guidance.28

In September 1995, California submitted its program, a joint effort of the California
Coastal Commission and the State Water Resources Control Board (State Water Board), to EPA
and NOAA.  For five nonpoint pollution sources, agricultural operations, urban sources, marinas,
hydromodification activities and wetlands, the state proposed voluntary or incentive-based
programs to implement the (g) guidance management measures.  The state identified the Porter-
Cologne Water Quality Control Act (Porter-Cologne) as a backup enforcement authority to
ensure management measure implementation.29

In 1998 EPA and NOAA conditionally approved California’s program. 30  For final
program approval, EPA and NOAA require a legal opinion from the State Water Board’s

25 Wat. Code §13000 et seq.
26 Section 6217 of the Coastal Zone Act Reauthorization Amendments of 1990 (CZARA), 16 U.S.C. §1455b.
27 Id. §6217(g), 16 U.S.C. §1455b(g).
28 Id. §6217(b), 16 U.S.C. §1455b(b).  See Guidance Specifying Management Measures for Sources of Nonpoint
Pollution in Coastal Waters, EPA, 840-B-92-002 (January 1993) (Management Measure Guidance).
29  The state also identified Porter-Cologne as a backup authority to implement the forestry management measures.
EPA and NOAA found that California’s program includes management measures for forestry activities in conformity
with the (g) guidance and enforceable policies and mechanisms for implementation.  However, the state program
needs more management measures.  See infra, fn. 6.
30  Letter, dated June 30, 1998, to Rusty Areias, Chairman, California Coastal Commission, and John Caffrey, former
Chairman, State Water Board, from Jeffrey R. Benoit, Director, Office of Ocean and Coastal Resource Management,
NOAA, and Felicia Marcus, Regional Administrator, EPA Region 9, transmitting Findings for the California Coastal
Nonpoint Program.

0018437



Chief Counsel that Porter-Cologne can be used as a backup authority to prevent nonpoint
pollution and to ensure management measure implementation31 for these five sources.32

The following discussion addresses this issue.  The discussion begins with an overview of
Porter-Cologne.  It then addresses three specific questions raised by EPA and NOAA regarding
Porter-Cologne’s use as a backup authority.

II. OVERVIEW OF PORTER-COLOGNE

Porter-Cologne is the primary water quality control law for California.  In addition, the
act authorizes the state to implement the federal Clean Water Act. 33  Porter-Cologne applies
broadly to all state waters, including surface waters, wetlands, and groundwater.34  Its provisions
reflect the legislative intent that activities and factors that could affect the quality of state waters
“be regulated to attain the highest water quality that is reasonable . . . .”35  Porter-Cologne
applies to both point and nonpoint sources.36

Porter-Cologne is administered regionally, within a framework of statewide coordination
and policy.37  The state is divided into nine regions, each governed by a regional water quality
control board (Regional Water Board).38  The State Water Board oversees and guides the
Regional Water Boards through several activities.  The State Water Board adopts state policy for
water quality control, statewide water quality control plans, and regulations that are binding on
the Regional Water Boards.39  In addition, the State Water Board must approve regional water

31  The state program has identified 61 management measures for six categories, including agriculture, forestry, urban
areas, marinas, hydromodification, and wetlands.  These measures are nearly identical to the (g) guidance
management measures.  The state measures are included in a draft document, dated June 3, 1999, entitled
California’s Nonpoint Source Pollution Control Program, Vol. II: California Management Measures for Polluted
Runoff.
32  See Final Administrative Changes to the Coastal Nonpoint Pollution Control Program Guidance for section 6217
of [CZARA] (Oct. 1998).  This document states that NOAA and EPA will approve those program elements for
which the states have proposed voluntary or incentive-based programs, backed by existing state enforcement
authority, if the states provide a legal opinion that such authorities can be used to prevent nonpoint pollution and
require management measure implementation.  The states must also describe the voluntary or incentive-based
programs, including the methods for tracking those programs, and the processes that link the implementing agency
with the enforcement agency.
33  33 U.S.C. §1251 et seq.; see Wat. Code §§13160, 13160.1, 13170, 13370-13389.
34  See Wat. Code §§13000, 13050(e).
35 Id. §13000.
36  See Lake Madrone Water District v. State Water Resources Control Board (1989) 209 Cal.App.3d 163, 171-175,
256 Cal.Rptr. 894 (Lake Madrone); Tahoe-Sierra Preservation Council v. State Water Resources Control Board
(1989) 210 Cal.App.3d 1421, 1435, 259 Cal.Rptr. 132; 63 Ops.Cal.Atty.Gen. 51, 53-359 (1980) (Tahoe-Sierra).
37  See Wat. Code §13000.
38 Id. §§13200, 13201.
39  See id. §§1058, 13140-13147, 13170.
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quality control plans before they become effective.40  The State Water Board also adopts
statewide general permits.41  They review Regional Water Board decisions on petitions for
review.42  Finally, the State Water Board exercises budgetary control over the Regional Water
Boards and provides centralized legal services to the Regional Water Boards.43

A.  Planning

Porter-Cologne addresses two primary functions - planning and waste discharge
regulation.  Porter-Cologne’s planning authority extends to any activity or factor which may
affect water quality.44  These factors include, for example, not only waste discharges, but also
saline intrusion, reduction of waste assimilative capacity caused by reduction in water quantity,
hydrogeologic modifications, and watershed management projects.45

Both the State and the Regional Water Boards plan for water quality control.  The State
Water Board is charged with adopting state policy for water quality control.46  These policies
contain principles and guidelines for long range resource planning, including ground and surface
water management.47  They also contain water quality objectives at key locations for planning
and operation of water resource development projects and for water quality control activities.48

Since 1968 the State Water Board has adopted 13 policies.49

In addition to the State Water Board-adopted policies, Porter-Cologne establishes state
policy for the coastal marine environment. 50  This policy states that wastewater discharges must
be treated to protect present and future beneficial uses, and, where feasible, to restore past

40 Id. §13245.
41  See id. §§13263(I), 13377; 40 C.F.R. §122.28; Cal. Code Regs., tit. 23, §2235.2.
42  See Wat. Code §13320; Cal. Code Regs., tit. 23, §§2050-2068.
43  See Wat. Code §§186, 13168.
44  See id. §13000, 13050(I), 13140, 13142, 13241.
45  See discussion in Chief Counsel’s Statement for the State Nonpoint Source Management Program Administered
by the [State Water Board] and the [Regional Water Boards] (October 1988), pp. C-1 through C-2.
46 Wat. Code §§13140-13142.
47 Id. §13142.
48 Ibid.
49  These policies cover enclosed bays and estuaries, the use and disposal of inland waters used for powerplant
cooling, water quality control, maintaining high quality waters, water reclamation, shredder waste disposal, the
underground storage tank pilot program, sources of drinking water, enforcement, investigation and cleanup and
abatement of discharges under Water Code section 13304, municipal solid waste, guidance on development of
regional toxic hot spot cleanup plans, and pollutant policy for the San Francisco Bay-Delta.
50 Wat. Code §13142.5.

0018439



beneficial uses of the receiving waters.51  Highest priority must be given to improving or
eliminating discharges that adversely affect wetlands, estuaries, and other biologically sensitive
areas, important water contact areas, shellfish areas, and ocean areas subject to massive waste
discharge.52

The State Water Board can also adopt water quality control plans for waters requiring
water quality standards under the Clean Water Act (essentially surface waters)53 and must adopt
a water quality control plan for ocean waters and for enclosed bays and estuaries.54  Water
quality control plans designate beneficial uses of water, establish water quality objectives to
protect those uses, and contain a program to implement the objectives.55  The beneficial use
designations and water quality objectives together constitute water quality standards for purposes
of the Clean Water Act.56  The program of implementation must describe the nature of actions
that are necessary to meet the objectives, including recommendations for action by both private
and public entities.57  The program also includes a time schedule and describes proposed
surveillance activities to assess compliance with objectives.58

Water quality control plans can prohibit the discharge of waste, or certain types of waste,
in specified areas or under certain conditions.59  The Ocean Plan,60 for example, prohibits the
discharge of waste to 34 coastal “areas of special biological significance”.61

In addition to the Ocean Plan, current State Water Board-adopted plans include the
Thermal Plan,62 which addresses temperature control in coastal, interstate, estuarine and bay
waters, and the Delta Plan,63 covering San Francisco Bay and the Sacramento-San Joaquin Delta.

51 Ibid.
52 Ibid.
53 See 33 U.S.C. §§1313, 1362.
54 Wat. Code §§13170, 13170.2, 13391.  The State Water Board has adopted an ocean plan, entitled Water Quality
Control Plan, Ocean Waters of California (1997) (Ocean Plan).  The State Water Board adopted a plan for enclosed
bays and estuaries in 1991.  This plan was rescinded in 1991 in response to an adverse ruling in litigation filed to
invalidate the plan.  See State Water Board Res. No. 94-87.
55 Wat. Code §13050(j).
56  See 40 C.F.R. §131.3(i).
57 Wat. Code §13242.
58 Ibid.
59 Id. §13243.
60  See supra, fn. 27.
61  Ocean Plan, supra, fn. 30, ch. V, B; see State Water Board publication entitled “Areas of Special Biological
Significance”, August, 1998.
62  Water Quality Control Plan for the Control of Temperature in the Coastal and Interstate Waters and Enclosed
Bays and Estuaries of California (September 18, 1975).
63  Water Quality Control Plan for the San Francisco Bay/Sacramento-San Joaquin Delta Estuary (May 22, 1995).
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Plans adopted by the State Water Board supersede any Regional Water Board-adopted plans to
the extent of any conflict. 64

Each Regional Water Board must adopt a water quality control plan for waters within the
region.65  The regional plans must conform with state policy for water quality control,66 and they
must be approved by the State Water Board.67

Both state policy for water quality control and state and regional water quality control
plans are binding on other state agencies, departments, and boards, unless they are otherwise
directed or authorized by statute.68  In the latter case, they must notify the State or Regional
Water Board of their authority for not complying. 69

B.  Waste Discharge Control

1.  Permitting

Porter-Cologne also establishes a program to regulate waste discharges that could affect
water quality.70  This program is the principal way that state water quality control policies and
plans are implemented.  The program covers waste discharges to land as well as to surface and
groundwaters.71  Any person discharging or proposing to discharge waste that could affect water
quality must file a report of waste discharge with the Regional Water Board, unless the Regional
Water Board waives the filing.72  A report is also required if the discharger proposes a material
change in the character, volume, or location of a discharge.73  The Regional Water Board must
then issue waste discharge requirements to the discharger, unless requirements are waived.74

The requirements must implement applicable state policies and state and regional water quality
control plans.75  The requirements can also prohibit the discharge of waste or certain types of
waste, either under certain conditions or in specified areas.76

64 Wat. Code §13170.
65 Id. §§13240-13247.
66 Id. §13240.
67 Id. §§13245, 13246.
68 Id. §§13146, 13247.
69 Ibid.
70  See id. §§13260-13274; 13376-13384.
71  See id., §§13050(e), 13260(a), 13263(a).
72  See id. §§13260, 13269, 13376.  Persons discharging into a community sewer system are excepted from this
requirement.
73  See id. §13264.
74  See id. §§13263, 13269, 13377.
75 Id. §§13263, 13377; see id. §13240.
76 Id. §13243.
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The activities subject to regulation under waste discharge requirements include both point
and nonpoint source discharges.  Under the Clean Water Act, the point source discharge of
pollutants to surface waters must be regulated under a National Pollutant Discharge Elimination
System (NPDES) permit. 77  A point source is a discernible, confined and discrete conveyance,
such as a pipe, ditch, or channel, but excluding irrigated agricultural return flows and agricultural
storm water discharges.78  Waste discharge requirements for point source pollutant discharges to
surface waters serve as NPDES permits for purposes of the Clean Water Act. 79

Nonpoint pollution sources generally are sources that don’t meet the definition of a point
source.  Nonpoint source pollution typically results from land runoff, precipitation, atmospheric
deposition, drainage, seepage, or hydrologic modification. 80 The term “discharge of waste” in
Porter-Cologne covers nonpoint, as well as point, sources of pollution. 81

“Waste” is broadly defined in Porter-Cologne to include sewage and “any and all other
waste substances, liquid, solid, gaseous, or radioactive, associated with human habitation, or of
human or animal origin, or from any producing, manufacturing, or processing operation . . . .”
This definition includes all Attorney General interpretations of the terms “sewage”, “industrial
waste”, and “other wastes” under Porter-Cologne’s predecessor legislation.82  The Attorney
General had interpreted the latter terms to include wastes from a variety of activities typically
considered nonpoint, such as:

°  drainage, flow, or seepage containing debris or eroded earth from logging operations;83

°  garbage disposal;84

°  drainage, flow or seepage containing garbage, ashes, mixed refuse, or solid industrial
waste from inactive or closed dumps;85

°  return irrigation or drainage water from agricultural operations;86

77 See 33 U.S.C. §§1311, 1342.
78 Id. §1362(14).
79 Wat. Code §13374.
80  See Management Measure Guidance, supra, fn. 4, p. 1-1.
81  See supra, fn. 11.
82 Lake Madrone, supra, fn. 11,  209 Cal.App. 3d at 169, 256 Cal.Rptr. 894; see Recommended Changes in Water
Quality Control, Final Report of the Study Panel to the California State Water Resources Control Board, Study
Project, Water Quality Control Program (1969) (Final Report), App. A, p. 23.
83  27 Ops.Cal.Atty.Gen. 182, 184 (1956).
84  16 Ops.Cal.Atty.Gen. 125, 126-30 (1950).
85  27 Ops.Cal.Atty.Gen. 182, 184 (1956).
86 Ibid.
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°  pesticides improperly applied to waters of the state, or which find their way into waters
of the state after application;87

°  changes in the physical or chemical characteristics of receiving waters caused by
extraction of minerals from a streambed;88 and

°  dumping of earth moved from construction operations, or drainage of wastewater from
construction sites.89

These examples indicate that discharges of waste are not limited to waste disposal but
also include releases of pollutants as part of other activities.90  Hydrological or hydrogeological
modifications, for example, that cause the release of wastes into state waters may be regulated
under waste discharge requirements.

On the other hand, the Attorney General has concluded that salt water intrusion and
reductions in waste assimilative capacity caused by diversions which reduce water quantity are
not discharges of waste.91  These activities may, however, be addressed in state policy for water
quality control and state or regional water quality control plans, which are binding on other state
agencies.92

The Regional Water Boards are primarily responsible for issuing waste discharge
requirements and NPDES permits.  Waste discharge requirements may be either individual or
general, for a category of discharges.93  The Regional Water Boards may, likewise, adopt either
individual or general NPDES permits.94

The State Water Board can issue or modify Regional Water Board-adopted waste
discharge requirements in response to a petition for review of the requirements.95  The State
Water Board can also issue general waste discharge requirements.96  The State Water Board has
used this authority, for example, to adopt general requirements for small domestic wastewater

87  43 Ops. Cal.Atty.Gen. 302, 304 (1964).
88  32 Ops.Cal.Atty.Gen. 139, 140-41 (1958).
89  16 Ops.Cal.Atty.Gen. 125, 130-31 (1950).
90  See e.g., Lake Madrone, supra, fn. 11 (release of accumulated sediment from a dam held a discharge of waste).
See also discussion in Sawyer, State Regulation of Groundwater Pollution Caused by Changes in Groundwater
Quantity or Flow (1988) Pacific L.J. 1267, 1273-1275.
91  See 44 Ops.Cal.Atty.Gen. 126, 128 (1964).
92  See id. at 128-130.
93  See Wat. Code §13263(a) & (i).
94 See 40 C.F.R. §122.28; id. §13377; Cal. Code Regs., tit. 14, §§2235.l & 2235.2.
95  See Wat. Code §13320(c).
96  See Wat. Code §13263(i).  See also section 13274, which requires the State Water Board or a Regional Water
Board to adopt general waste discharge requirements for sewage sludge and other biological solids.
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systems.97  Like the Regional Water Boards, the State Water Board has independent authority to
issue individual and general NPDES permits.  The State Water Board has issued several general
NPDES permits, including two covering stormwater discharges from industrial sources98 and
construction sites,99 respectively.

2.  Investigations

Both the State and Regional Water Boards have broad powers to investigate water
quality. 100  They can investigate water quality in connection with any action authorized or
required under Porter-Cologne, including the development or review of water quality control
plans or waste discharge requirements.101  Their investigative powers include the authority to
conduct sampling; inspect facilities, records, and monitoring equipment; and issue subpoenas for
the production of evidence.102

The State and Regional Water Boards can require state and local agencies to investigate
and report on any technical factors involved in water quality control.103  In addition, they can
require any person who has discharged, discharges, proposes to discharge or is suspected of
discharging waste, whether from a point or a nonpoint source, to monitor and report
information.104

The Regional Water Boards are primarily responsible for inspecting regulated
facilities.105  The State Water Board can enter and inspect a non-NPDES facility in response to a
petition for review.106  The State Water Board also has independent authority to enter and inspect
facilities covered under the NPDES permit program. 107

Recent amendments to Porter-Cologne impose specific responsibilities on the State Water
Board with respect to investigating coastal water quality. 108  Subject to the availability of funds,
the State Water Board must prepare a report for the Legislature that proposes implementing a

97  See General Waste Discharge Requirements for Discharges to Land by Small Domestic Wastewater Treatment
Systems, Water Quality Order No. 97-10 DWQ.
98  Waste Discharge Requirements (WDRS) for Discharges of Storm Water Associated with Industrial Activities
Excluding Construction Activities, NPDES General Permit No. CAS000001, Water Quality Order No. 97-03-DWQ.
99  Waste Discharge Requirements (WDRS) for Discharges of Storm Water Runoff Associated with Construction
Activity, NPDES General Permit No. CAS000002, Order No. 92-08 DWQ.
100  See Wat. Code §§183, 186, 13163, 13267(a),. 13383.
101  See ibid.
102  See id. §§183, 186, 1080, 13221, 13267, 13383.
103  See id. §§13165 & 13225(c).
104  See id. §§13267 & 13383.
105  See ibid.
106  See id. §13320(c).
107  See id. §13383.
108 Id. §13181, added by Stats. 1997, c. 899, §2.
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comprehensive program to monitor the quality of coastal watersheds, bays, estuaries, and their
marine resources.  The pollutants targeted for monitoring include, at a minimum, bacteria and
viruses, petroleum hydrocarbons, heavy metals, and pesticides.109  The program must include an
identification of pollution sources and estimates of total pollutant discharges, to the extent
possible, recommended actions that should be undertaken to maintain and improve coastal water
quality, and other information. 110

3.  Enforcement

The Regional Water Boards also have primary authority for enforcement.  They may
choose from a variety of enforcement options.111  These include notices to comply for minor
violations,112 time schedule orders,113 cleanup and abatement orders,114 cease and desist
orders,115 administrative civil liability orders,116 and referrals to the Attorney General for
injunctive relief and civil and criminal penalties.117  The Regional Water Boards can use their
enforcement authority to respond to unauthorized discharges, discharges in violation of waste
discharge requirements or prohibitions, discharges that cause or threaten to cause pollution or
nuisance, and violations of monitoring or reporting requirements.118

The State Water Board is authorized to take enforcement action in certain instances,
although the State Water Board normally defers to the appropriate Regional Water Board.  The
State Water Board can take enforcement action in the first instance for NPDES-related
violations.119  For non-NPDES violations, the State Water Board can use the same enforcement
tools as the Regional Water Boards in response to a petition for review of a Regional Water
Board action.120  The State Water Board can also issue notices to comply for minor violations.121

109 Ibid.
110 Ibid.  The State Water Board is in the process of contracting with the Southern California Coastal Water Research
Project to prepare the report.
111  See generally Water Quality Enforcement Policy and implementing guidance, State Water Board Res. No. 96-
030, as amended by Resolution No. 97-085.
112 Wat. Code §§13399-13399.2.
113 Id. §§13300, 13308.
114 Id. §13304.
115 Id. §13301.
116 Id. §§13261, 13265, 13268, 13323-13327, 13350, 13385, 13399.33.
117 Id. §§13261, 13264, 13265, 13268, 13271, 13272, 13304, 13331, 13340, 13350, 13385-13387.
118 Ibid.
119  See id. §§13385 & 13386.
120  See id. §13320(c).
121  See id. §13399.2.
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C.  Other Programs

In addition to the specific planning and waste discharge control provisions discussed
above, Porter-Cologne contains other water quality control programs.  Chapter 5.6 establishes a
program to identify and cleanup toxic hot spots in the state’s bays, estuaries, and coastal
waters.122  Toxic hot spots include sites impaired by nonpoint, as well as point, sources of toxic
pollution.123  Plans to remediate these sites can include, in addition to remedial actions, measures
to prevent toxic pollution, such as best management practices to address nonpoint pollution
sources.

Porter-Cologne addresses a variety of other subjects, including:  onsite, subsurface
disposal systems;124 drainage from abandoned mines;125 storm water enforcement;126 discharges
of methyl tertiary-butyl ether (MTBE) to drinking water sources;127 regulation of the use of
recycled water;128 waste discharges from houseboats;129 and the construction and abandonment
of water wells, cathodic protection wells and groundwater monitoring wells.130  Porter-Cologne
also contains several programs to provide grants or loans for water quality facilities and
programs.131

D.  Clean Water Act Authority

The State Water Board is “the state water pollution control agency” for all purposes
stated in the Clean Water Act. 132  Thus, the State Water Board is authorized to fulfill the state’s
responsibilities to adopt water quality standards for surface waters, to develop a nonpoint source
management program, and to establish total maximum daily loads (TMDLs) for impaired
waterbodies.133

While the Regional Water Boards typically adopt water quality control plans for waters
within their regions, Porter-Cologne specifically authorizes the State Water Board to adopt plans
for surface waters that supersede any conflicting regional plans.  In addition, the State Water

122  See id. §§13390-13396.5.
123  See id. §13391.5(e); State Water Board’s Water Quality Control Policy for Guidance on the Development of
Regional Toxic Hot Spot Cleanup Plans (1998).
124  See Wat. Code §§13280-13284.
125  See id. §§13397-13398.9.
126  See id. §§13399.25-13399.43.
127  See id. §13285.
128  See id. §§13500-13554.3.
129  See id. §§13800-13806.
130  See id. §§13900-13908.
131  See id. §§13400-13433, 13475-13485.
132 Id. §13160.
133  See 33 U.S.C. §§1313, 1329; Wat. Code §§13170, 13170.2, 13240-13247.
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Board can issue water quality certifications under section 401134 of the act.135  The State Water
Board can accept federal capitalization grants for a state/federal revolving fund loan program to
finance construction of publicly owned sewage treatment works,136 implement the state’s
nonpoint source management program under section 319,137 and develop and implement the
national estuary program under section 320138 of the Clean Water Act.139

Chapter 5.5 of Porter-Cologne authorizes the State and Regional Water Boards to carry
out the NPDES permit program. 140  Chapter 5.5 applies to point source discharges to surface
waters, introduction of pollutants into publicly owned treatment works, use and disposal of
sewage sludge, and disposal of pollutants into wells.141

III. QUESTIONS

A.  Question:  Can Porter-Cologne be used to (1) prevent nonpoint source pollution and
(2) require the implementation of management measures?

Response:  Yes, Porter-Cologne can be used to generally prevent nonpoint source
pollution and to specifically implement, either directly or indirectly, the (g) guidance
management measures.  The following discussion describes the State and Regional Water
Boards’ authority to prevent pollution, methods that they can use to both prevent pollution and
require management measure implementation, and the potential impacts of Water Code section
13360.

l.  Authority to Prevent Pollution

Porter-Cologne can unquestionably be used to prevent nonpoint source pollution.  Under
the Dickey Act,142 the predecessor to Porter-Cologne, the Regional Water Boards’ jurisdiction to
regulate waste discharges, depended, in part, on whether the discharge created or threatened to
create a “condition of pollution”.143  “Pollution” meant a water quality impairment that “does not
create an actual hazard to the public health” but that does “adversely and unreasonably affect

134  33 U.S.C. §1341.
135 Ibid.; see Cal. Code Regs., tit. 14, §§3855-3859.
136  See 33 U.S.C. §§1381-1387.
137 Id. §1329.
138 Id. §1330.
139  See Wat. Code §§13475-13485.
140  See id. §§13370-13388.
141  See id. §§13370, 13370.5, 13373, 13376, 13377, 13382, 13383.
142  Stats. 1949, ch. 1549, as amended.  The Dickey Act, originally called the “Water Pollution Control Act”, became
the “Water Quality Control Act” in 1965.  Stats. 1965, ch. 1657.
143  See 48 Ops.Cal.Atty.Gen. 30, 33-34 (1966), construing former Water Code §13053.
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such waters” for beneficial use, or that “adversely and unreasonably affect[s] the ocean waters
and bays of the state devoted to public recreation.”144

The Regional Water Boards’145 jurisdiction to regulate waste discharges under Porter-
Cologne is much broader.  The Regional Water Boards do not have to find that a discharge, if
unregulated, would create or threaten to create pollution.  They can regulate any actual or
proposed waste discharge that “could affect” the quality of state waters.146  Further, they do not
have to authorize use of the full waste assimilation capacities of the receiving waters.147  Rather,
they can maintain a margin of safety in waste discharge requirements to assure protection of all
beneficial uses.148

2.  Methods

The State and Regional Water Boards can use Porter-Cologne to generally prevent
nonpoint source pollution and to specifically require management measure implementation.
There are several ways that this can be done.

(a)  Nonpoint Source Management Plan

Under its Porter-Cologne authority, the State Water Board has adopted a Nonpoint
Source Management Plan (1988) (NPS Plan).  The plan describes a three-tiered management
approach to address nonpoint source pollution.  The plan focuses on implementation of best
management practices as the primary way to meet water quality standards.

The first management tier relies on the dischargers’ voluntary implementation of best
management practices.  The second tier is regulatory encouragement of best management
practices.  “Encouragement” is through two mechanisms.  The State and Regional Water Boards
can waive waste discharge requirements on condition that dischargers comply with best
management practices.  Alternatively, where other agencies can require implementation of best
management practices, the boards can enter into agreements with those agencies in which the
agencies agree to exercise their authority.  In the third tier, the State and Regional Water Boards
adopt waste discharge requirements.

The NPS Plan’s intent is to prevent nonpoint source pollution through the three-tiered
approach.  The plan can be used to directly implement the (g) guidance management measures in

144  Former Wat. Code §13005, Stats. 1919, ch. 1549, as amended.
145  References to the Regional Water Boards in Part III of this statement include the State Water Board, where
appropriate.  See Part II of this statement for a discussion of the respective authorities of the State and Regional
Water Boards.
146  See Wat. Code §§13260, 13263.
147  See id. §13263(b).
148  Final Report, supra, fn. 58, App. A, p. 59.
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the first and second tiers.  The third tier, likewise, can be used to directly or indirectly implement
the measures.

To the extent authorized by Water Code section 13360, as discussed below, waste
discharge requirements can directly require implementation of the management measures if the
management measures implement applicable water quality standards.  Waste discharge
requirements can also indirectly implement the measures by prohibiting or regulating a nonpoint
source activity in such a manner that the discharger must implement the management measures
in order to comply.  Additionally, waste discharge requirements can, in lieu of establishing
effluent limitations, require a discharger to develop and implement a plan, such as a stormwater
pollution prevention plan, containing best management practices or other measures, to ensure
compliance with applicable water quality standards.  The requirements can mandate that the
discharger consider the (g) guidance management measures, along with other relevant material,
in developing the plan.

(b)  Waste Discharge Requirements

Waste discharge requirements issued under Porter-Cologne prevent pollution by
implementing applicable water quality control plans and policies.  Under Porter-Cologne,
“pollution” is an alteration of water quality by waste that unreasonably affects the waters for
beneficial uses.149  Waste discharge requirements must implement the applicable water quality
control plan, including the designated beneficial uses and the water quality objectives required to
protect those uses.150  Thus, a discharge that complies with waste discharge requirements should
not alter water quality in a manner that causes pollution.

Nonpoint source discharges can be regulated under waste discharge requirements, either
individually or as a group.  The requirements can directly or indirectly implement the (g)
guidance management measures, as described in the above discussion on the NPS Plan.

(c)  Waivers

The Regional Water Boards can also use their waiver authority to prevent pollution and
implement the management measures.  The Regional Water Boards can waive regulation of
nonpoint source discharges, either on an individual basis or for a category of discharges.151  A
waiver must be in the public interest, and it is conditional and may be terminated at any time.152

The Regional Water Boards can waive waste discharge requirements for nonpoint source
discharges, either individually or as a group, on condition that the dischargers comply with

149  See Wat. Code §13050(l)(1).  “Pollution” also includes water quality alterations that unreasonably affect facilities
that serve beneficial uses.
150 Id §13263(a).
151 Id. §13269(a).
152 Ibid.
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specified best management practices designed to achieve water quality standards.  In particular, a
waiver for a nonpoint source category could be conditioned on compliance with the applicable
(g) guidance management measures, provided that the management measures implemented
applicable water quality standards.

(d)  Water Quality Certification

The State Water Board certifies activities requiring a water quality certification under
section 401 of the Clean Water Act.  This section requires applicants for federal licenses or
permits to obtain state certification that any discharge of pollutants to surface waters from a
proposed activity will comply with the Clean Water Act, including applicable water quality
standards.  As long as an activity will result in a discharge to surface waters, the State Water
Board can use its certification authority to prevent nonpoint source pollution associated with the
activity.  The State Water Board can include conditions on the entire activity to protect water
quality standards, including beneficial uses.153  In particular, in appropriate cases the State Water
Board can condition a section 401 certification on compliance with management measures
implementing water quality standards.

(e)  Plans and Policies

In addition, the State Water Board and Regional Water Boards can use their planning
authority to prevent nonpoint source pollution and to implement the management measures.  The
State Water Board can adopt state policy for water quality control, and both the State and
Regional Water Boards can adopt water quality control plans that address this type of pollution.
Both policies and plans are binding on other state agencies.

Water quality control plans must include an implementation program to achieve water
quality objectives.  Implementation programs can prevent nonpoint source pollution and
implement the management measures through several approaches.  The programs can
recommend that nonpoint source dischargers carry out specific best management practices,
including the management measures, in order to achieve water quality standards.  The programs
can also waive regulation of categories of nonpoint source discharges on condition that the
dischargers implement specific best management practices, such as the measures.  Alternatively,
an implementation program can prohibit nonpoint source discharges, either entirely or partially,
in certain areas or under certain conditions.  The conditions can include compliance with
appropriate best management practices, including the applicable management measures.

153  See PUD No. 1 of Jefferson County v. Washington Dept. of Ecology (1994) 511 U.S. 700, 114 S. Ct. 1900.
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(f)  Investigatory Powers

The State and Regional Water Boards can use their broad investigatory authority to foster
nonpoint source pollution prevention.  Both the State and Regional Water Boards can investigate
the scope, causes, and sources of nonpoint source pollution, and potential practices or control
measures to prevent it.  They can also require that state or local agencies or dischargers conduct
this type of investigation.  The State and Regional Water Boards can use information obtained
from these investigations to, for example, encourage voluntary implementation of best
management practices by dischargers, to encourage state or local agencies that regulate nonpoint
source activities to require best management practices, or to develop appropriate planning or
regulatory programs addressing nonpoint source pollution.

In addition, the State and Regional Water Boards can use their investigatory powers to
directly require implementation of several of the management measures.  As discussed below,
some management measures requires plans, such as erosion control plans.

(g)  Enforcement Authority

The Regional Water Boards can use their enforcement authority to require cleanup,
abatement, and remediation of sites adversely impacted by nonpoint source pollution, including
wetlands and riparian areas.154  They can also impose administrative civil liability on this
basis.155  The Regional Water Boards can encourage dischargers to consider, as environmental
credit projects reducing an administrative civil liability assessment, projects that protect and
restore sensitive areas, such as wetlands and riparian areas.156

(h)  Regulations

As an additional tool, the State Water Board can adopt regulations covering categories of
nonpoint source discharges.  The State Water Board, for example, has adopted regulations
covering waste discharges from confined animal facilities157 and mining activities.158  To the
extent authorized by Water Code section 13360, as discussed below, the State Water Board can
adopt regulations for categories of nonpoint source dischargers, requiring implementation of
measures that are appropriate to implement applicable water quality standards.

154  See id. §13304.
155  See id. §§13350, 13385.
156  See Guidance to Implement the Water Quality Enforcement Policy, State Water Board (April 1996), pp. 22-23.
157  See Cal. Code Regs., tit. 27, §§22560 - 22565.
158  See id., §§22470-22510.
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(i)  Other programs

Finally, Porter-Cologne is currently being used to prevent or to remediate nonpoint
source pollution in two specific programs.  The Regional Water Boards are developing TMDLs
for impaired waterbodies within their regions.  Many of the TMDLs address ongoing nonpoint
source pollution, and these TMDLs include implementation programs to bring the nonpoint
source dischargers into compliance with water quality standards.  The North Coast Regional
Water Board, for example, adopted a sediment TMDL that prohibits the discharge of controllable
sources of sediment unless the discharger agrees to implement certain best management
practices, to monitor, and to comply with other requirements.  In appropriate cases, a TMDL
could require that affected nonpoint source dischargers implement applicable management
measures in order to achieve water quality standards.

The Bay Protection and Toxic Cleanup Program also addresses nonpoint, as well as
point, source pollution.  Some of the Regional Water Boards have proposed best management
practices as the recommended action to remediate ongoing nonpoint source pollution.  The
Regional Water Boards could implement the (g) guidance management measures in appropriate
cases under this program.

3.  Water Code section 13360

(1)  Section 13360

Under certain circumstances, Porter-Cologne restricts the State and Regional Water
Boards’ ability to require dischargers to implement specific practices.  Under Water Code section
13360, the boards may not “specify the design, location, type of construction, or particular
manner” of compliance with waste discharge requirements or other orders, and dischargers can
comply “in any lawful manner.”159  This restriction “is a shield against unwarranted interference
with the ingenuity of the party subject to waste discharge requirements”, who can “elect between
available strategies to comply with the standard.”160

On the other hand, section 13360 is not violated if, under present technology and the laws
of nature, there is only one way to comply with the standard.161  Thus, for example, a water
quality control plan could legally prohibit surface runoff from new development in amounts

159 Wat. Code §13360.
160 Tahoe-Sierra , supra, fn. 11,  210 Cal.App.3d at 1438-1439, 259 Cal.Rptr. 132.
161 Ibid.; see Pacific Water Conditioning assn., Inc. v. City Council (1977) 73 Cal.App.3d 546, 554, 140 Cal.Rptr.
812, 816-17.
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exceeding the runoff that would occur if certain impervious coverage limitations were met. 162  It
did not matter that the only practical way to comply with the prohibition was to comply with the
coverage limitations.163

Water Code section 13360 also contains several exceptions.  It does not apply to
discharges of waste to injection wells.164  Likewise, the restrictions do not apply to the discharge
of solid waste to disposal sites.  Waste discharge requirements for these sites can require the
construction of dikes, installation of drainage facilities, and other similar measures. 165

(2)  Application to Management Measures

Water Code section 13360 does not restrict management measure implementation.  The
extent of its applicability depends on the type of measure in question.  The management
measures fall into several categories.  They range from measures requiring plans on how to
control nonpoint source pollution to measures that are more prescriptive.

Some management measures require plans.  For example, nutrient management plans are
required for agricultural activities and erosion and sediment control plans and chemical control
plans for construction sites less than 5 acres.166  Water Code section 13360’s restrictions do not
apply to this type of management measure.  The measures do not dictate the manner of
compliance with waste discharge requirements or other board orders, but rather require
dischargers to submit plans addressing specific pollution problems.  The Regional Water Boards
can directly implement this type of management measure under their investigative authority.  As
discussed previously,167 they can require anyone who has discharged, discharges, proposes to
discharge, or is suspected of discharging waste to file technical or monitoring program reports.
They can also require state and local agencies to submit technical reports on water quality
control, even though those entities are not waste dischargers.  The only restriction is that the
burden of preparing the reports bear a reasonable relationship to the need for and the benefits to
be obtained from the reports.168

Some management measures specify an end result to be achieved.  To illustrate, an urban
management measure for new development requires that, after construction is completed and a
site is permanently stabilized, average annual total suspended solids (TSS) loadings be reduced

162 Tahoe-Sierra, supra, fn. 11.
163 Ibid.
164 Wat. Code §13360(a)(2).
165 Id. §13360(a)(1).
166  Management Measure Guidance, supra, fn. 4, pp. 2-52, 4-63, 4-83.
167  See Part II, B.2 of this Statement.
168 Wat. Code §§13165, 13225(c), 13267(b).
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by 80 percent or to a level no greater than predevelopment loadings.169  This can be
accomplished by either design or performance.  The Regional Water Boards can ensure that this
type of management measure is implemented without violating Water Code section 13360
because the measure dictates the end result but leaves the method of compliance up to the site
developer.

Other management measures prescribe both the end result and the means of achieving it.
This is typified by the agricultural management measure for grazing. 170  Part of this measure
seeks to protect sensitive areas, such as streambanks and wetlands, from physical disturbance
and direct loading of animal wastes and sediment, by one or more of five options.  These include
excluding livestock, providing stream crossings or hardened watering access for drinking, and
others.  The Regional Water Boards can require implementation of this measure, by adding a
sixth option allowing a discharger to demonstrate that some other alternative would achieve the
same end result, i.e. protection of sensitive areas from adverse, water quality-related, grazing
impacts.  Alternatively, the Regional Water Boards could indirectly ensure implementation of the
management measure by adopting a prohibition against waste discharge in sensitive areas.

Still other management measures require development of watershed protection programs.
For example, an urban management measure requires development of a watershed protection
program for new development.171  The program aims at avoiding the conversion, to the extent
practicable, of areas particularly susceptible to erosion and sediment loss, preserving areas that
provide important water quality benefits, and siting development to protect, to the extent
practicable, the natural integrity of waterbodies and natural drainage systems.  This type of
management measure does not violate Water Code section 13360.  It dictates only the end result,
e.g., a watershed protection program that achieves several goals.  Also, the State and Regional
Water Boards would likely implement this management measure by promoting local or regional
watershed efforts.  Alternatively, the State Water Board could adopt state policy or the State and
Regional Water Board could adopt water quality control plan provisions implementing this
management measure.  Water Code section 13360, on the other hand, only applies to waste
discharge requirements or orders issued to waste dischargers.172

B.  Question:  Please describe any other aspect of state law, either contained in Porter-
Cologne or in other authorities, that would limit or preclude the use of Porter-Cologne to regulate
nonpoint source pollution.  Is Porter-Cologne limited in its application to particular sources or
geographic areas?  Is it otherwise limited?

Response:  The nonpoint sources for which California seeks to use Porter-Cologne as a
backup authority are subject to Porter-Cologne.  Porter-Cologne is not limited in its application,

169  Management Measure Guidance, supra, fn. 4, p. 4-12.
170 Id. at p. 2-73.
171 Id. at p. 4-36.
172  See People v. Barry (1987) , 194 Cal.App.3d 158, 180-181, 239 Cal.Rptr. 349, 363-364.
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geographically or otherwise, to these sources.  Under Porter-Cologne, the State and Regional
Water Boards can regulate any activity that results in a waste discharge that can affect water
quality.  Activities that affect water quality, but that do not involve a waste discharge, can be
addressed under the State and Regional Water Board’s broad planning authority.  The five
nonpoint sources for which the state intends to use Porter-Cologne as a backup authority are
discussed below.

(1)  Agricultural Activities

The (g) guidance lists pollutants that cause agricultural nonpoint source pollution.  These
include:  nutrients, sediments, animal wastes, salts, pesticides, and habitat impacts due to
grazing.173  The Regional Water Boards can clearly regulate the discharge of pollutants from
agricultural activities, including those listed, that can affect water quality.  Likewise, the
Regional Water Boards can regulate grazing or other agricultural activities that directly or
indirectly cause the release of pollutants, such as sediments or animal wastes, that can affect
water quality.

Porter-Cologne’s legislative history indicates that the act was not meant to limit the
Regional Water Boards’ preexisting authority under the Dickey Act to regulate the discharge of
agricultural wastes.174  Further, “waste” for purposes of regulation under Porter-Cologne was
meant to include all materials that the Attorney General had concluded were “waste” under the
Dickey Act.175  These materials included irrigation return flows and drainage water from
agricultural activities, pesticides, herbicides, and other agricultural chemicals.  The legislative
history also indicates that, while these wastes are clearly subject to regulation, the Regional
Water Boards can choose to waive waste discharge requirements, either with or without
conditions, for agricultural operations where a waiver is not against the public interest. 176

In addition to regulating waste discharges, the State and Regional Water Boards can
address any activity or factor affecting water quality in their planning capacities.177  They are not
restricted to addressing only the impacts of waste discharge.  State agencies, departments, and
boards must comply with state policy for water quality control and statewide and regional water
quality control plans, unless otherwise directed by statute.  In addition, water quality control
plans can contain recommendations for action by any entity, public or private.  Before
implementing any agricultural water quality control plan, however, the Regional Water Boards
have to indicate an estimate of the total cost of the program and identify potential sources of
financing.178

173  Management Measure Guidance, supra, fn. 4, pp. 2-4 through 2-11.
174  Journal of the California Assembly 2679 (Reg. Sess. 1969).
175  See discussion in Section II. B. 1. of this statement.
176  See fn. 150, supra.
177  See discussion in Section II.A. of this statement.
178 Wat. Code §13141.
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(2)  Urban Sources

The (g) guidance addresses six major categories of urban nonpoint pollution. 179  These
include runoff from developing areas, construction sites, and existing development.  Onsite
disposal systems; general sources, such as households, commercial sites and landscaping; and
roads, highways and bridges are also included.  The principal pollutants found in urban runoff
are sediments, nutrients, oxygen-demanding substances, pathogens, salts, hydrocarbons, heavy
metals, and toxic substances.180

Urban runoff containing wastes, such as those listed, is clearly subject to regulation under
Porter-Cologne.  “Waste” is broadly defined in Porter-Cologne, and the term has specifically
been construed to include these types of waste.181  The State and Regional Water Boards have
already adopted NPDES permits for some types of urban runoff; and the State Water Board has
adopted general waste discharge requirements for small domestic wastewater systems.

In addition, the State and Regional Water Boards can use their planning authority to
address urban runoff on a watershed basis.  This authority has been used, for example, to
regulate activities causing erosion that add silt to Lake Tahoe and its tributaries.182

(3)  Marinas

The (g) guidance also contains management measures for nonpoint source pollution from
marinas and recreational boating.183  Nonpoint source pollution identified with this category
includes water column toxicity, low dissolved oxygen, metals and petroleum hydrocarbons, as
well as disruption of sediment and habitat, and shoaling and shoreline erosion. 184

As stated previously, the Porter-Cologne definition of “waste” is broad.  It would include
any pollutants from marinas that enter surface waters through boat discharges, spills, or storm
water runoff.185  Shoreline erosion caused by the construction or expansion of a marina is also

179  Management Measure Guidance, supra, fn. 4, pp. 4-1 through 4-2.
180 Id. at 4-7 through 4-9.
181  See discussion in Section II.B.1 of this statement.  See also Lake Madrone, supra, fn. 11, 209 Cal.App.3d at 168-
171, 256 Cal.Rptr. 894 (concentrated silt and sediment associated with human habitation); 16 Ops.Cal.Atty.Gen. 112
(1950) (sewage from privately-operated sewage disposal devices, such as septic tanks and cesspools); 16
Ops.Cal.Atty.Gen. 125 (1950) (drainage of wastewater from construction sites); 27 Ops.Cal.Atty.Gen. 182 (1956)
(drainage, flow, or seepage into surface waters of materials from completed operations).
182  See Tahoe-Sierra, supra, fn. 11.
183  Porter-Cologne is not listed as a backup authority for the boat operation management measure.
184  Management Measure Guidance, supra, fn. 4, pp. 5-3 through 5-7.
185  See discussion in Section II.B.1 of this Statement.
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subject to regulation as a waste discharge because the activity causes the release of sediments.
Additionally, if marina construction requires a federal permit, such as a dredge and fill permit
under section 404 of the Clean Water Act, 186 the applicant will have to obtain a section 401
certificate from the state.  The State Water Board can condition a certification, if appropriate, to
address both the point and nonpoint source impacts of the project.

In addition, state law specifically authorizes the Regional Water Boards to require
marinas to install vessel pumpout facilities.187  State law also requires that vessel pumpout
facilities be operated and maintained to prevent sewage discharges to state waters.188  They must
be maintained in good working order and regularly cleaned.189

In addition to regulating waste discharges, the State and Regional Water Boards can
address any marina or boating activities that affect water quality but that do not involve a waste
discharge under their planning authority. 190  For example, they could address the marina flushing
management measure in a water quality control plan and include recommendations for
appropriate action by affected agencies.

(4)  Hydromodification

The hydromodification management measure addresses nonpoint source pollution from
channelization and channel modifications, dams, and streambank and shoreline erosion. 191  The
state has identified Porter-Cologne as a backup authority for channelization and channel
modification and streambank and shoreline erosion.

In general, channelization and channel modifications can change sediment supply, reduce
freshwater availability, accelerate the delivery of pollutants, cause a loss of contact with
overbank areas, and adversely impact instream and riparian habitat. 192  Streambank and shoreline
erosion can likewise adversely impact instream and riparian habitat and contribute to increased
levels of turbidity and nutrients.193

Under Porter-Cologne, the Regional Water Boards can regulate any channelization or
channel modification projects that cause a waste discharge, either as a result of construction or
operation.194  Similarly, they can regulate any activities that cause streambank or shoreline

186  33 U.S.C. §1344.
187 Harb. & Nav. Code §§775-786; see Cal. Code Regs., tit. 23, §§2831-2836.
188 Harb. & Nav. Code §777; see Cal. Code Regs., tit. 23, §§2827-2829.
189 Ibid.
190  See discussion in Section II.A. of this Statement.
191  Management Measure Guidance, supra, fn. 4, p. 6-2.
192 Id., pp. 6-4 through 6-7.
193 Id., pp. 6-57 through 6-58.
194  See discussion in Section II.B.1 of this Statement.
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erosion, resulting in the release of sediments or other wastes to state waters.  The State Water
Board can condition a section 401 water quality certificate for a federally-permitted activity
involving a surface water discharge to address both the activity’s point and nonpoint source
impacts.  The State and Regional Water Boards can address any other activities that affect water
quality, but that do not entail a waste discharge, under their broad planning authority. 195

(5)  Wetlands

The (g) guidance contains management measures for categories of nonpoint sources.  The
management measures for wetlands promote protecting and restoring wetlands and riparian areas
and using vegetated treatment systems to control nonpoint source pollution from these sources.
The Regional Water Boards can use their Porter-Cologne authority to regulate any activities that
result in a waste discharge to wetlands or riparian areas.196  Where past waste discharges have
adversely impacted wetland areas, they can issue enforcement orders requiring restoration. 197

The Regional Water Boards can also promote the protection and restoration of wetlands and the
use of engineered vegetated treatment systems as supplemental environmental credit projects
mitigating administrative civil liability assessments.198  Finally, the State and Regional Water
Boards can use their broad planning authority to address the protection and restoration of
wetlands and to promote the use of vegetated treatment systems.199

C.  Question:  Will it be necessary for the state to issue regulations prior to using its
Porter-Cologne authority to ensure implementation of the management measures?

Response:  No, regulations are not necessary.  The (g) guidance management measures
vary from requirements for reports and watershed management plans to more prescriptive
requirements.  The appropriate Porter-Cologne response will also vary.  If the State or Regional
Water Boards choose to implement one or more of the management measures through their
planning authority or regulations, they will have to comply with the state Administrative
Procedure Act (APA).200  Unlike the adoption of formal regulations, however, the APA contains
special, abbreviated procedures for the adoption or amendment of plans, policies and
guidelines.201  If the State or Regional Water Boards choose other implementation alternatives,
they will not have to comply with the APA.

195  See discussion in Section II.A. of this Statement.
196  See discussion in Section II.B.1 of this Statement.
197  See, e.g., Wat. Code §13304.  See also State Water Board Order WQ 90-5, upholding a San Francisco Bay
Regional Water Board order requiring a discharger to mitigate for losses of wetland habitat.
198  See discussion in Guidance to Implement the Water Quality Enforcement Policy, State Water Board (April
1996), pp. 22-23.
199  See discussion in Section II.A. of this Statement.
200  See Gov. Code §111340 et seq.
201  Compare Gov. Code §11353 with §11346 et seq.
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As explained previously, the State Water Board’s Nonpoint Source Management Plan
lays out a three-tiered management approach to nonpoint pollution regulation. 202  In the first tier,
the State and Regional Water Boards will encourage affected discharger groups to voluntarily
implement applicable management measures.  This can be done through, for example, funding
and education.  These activities are voluntary and can be accomplished without formal
rulemaking.

The second tier is regulatory encouragement - through adoption of conditional waivers or
management agency agreements with other enforcement agencies.  Waivers may be either
individual or general.  The Regional Water Boards can waive waste discharge requirements for
an individual discharger, on condition that the discharger comply with appropriate management
measures; and this does not require a water quality control plan amendment. 203  Typically, the
Regional Water Boards adopt waivers for classes of dischargers, and these waivers are included
in the applicable water quality control plans.  As stated previously, the adoption or amendment
of water quality control plans, policies, or guidelines is subject to abbreviated, APA rulemaking
procedures.204  Alternatively, the State and Regional Water Boards can enter into management
agency agreements with agencies with enforcement authority over the nonpoint sources.  These
agreements can ensure management measure implementation, and they do not require a water
quality control plan amendment.

In the third tier, the State and Regional Water Boards adopt waste discharge
requirements.  The adoption of waste discharge requirements, either individual or general, is not
subject to the APA’s rulemaking requirements.205  Waste discharge requirements can directly or
indirectly require compliance with applicable management measures in appropriate cases.206  If
appropriate, general waste discharge requirements can be adopted  to ensure management
measure implementation on a regionwide or statewide basis.

Some management measures require submission of plans, such as erosion and sediment
control plans.  The Regional Water Boards can implement these measures under their existing
Porter-Cologne investigative powers, without undertaking a rulemaking. 207

Likewise, if the Regional Water Boards choose to adopt enforcement orders to address, for
example, wetland or riparian areas degraded by waste discharges, the Regional Water Boards
will not have to undertake formal rulemaking.

202  See discussion in Section III.A.2.(a) of this Statement.
203  See Gov. Code §11352.
204  See id. §11353, which contain special procedures for State and Regional Water Board plans, policies, and
guidelines.
205  See id. §11352(b).
206  See discussion in Section III.A.2.(a) & (b).
207  See Wat. Code §§13165, 13225(c), 13267, 13383.  See also Gov. Code §11342(g), defining “regulation” as a
rule, regulation, order, or standard of general application.
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On the other hand, the Regional Water Boards are currently engaged in developing
TMDLs for impaired waterbodies, many of which are impaired by nonpoint sources.  These
TMDLs can be used as a vehicle to implement appropriate management measures.  The TMDLs
have to be included in the state’s water quality management plan under the Clean Water Act;
they will, therefore, necessarily result in water quality control plan amendments.208

IV. CONCLUSION

In sum, the State and Regional Water Boards have broad-reaching power under Porter-
Cologne to prevent nonpoint source pollution.  In their planning capacity, they can address all
activities and factors that may affect water quality, including nonpoint source activities.  They
can also directly regulate all waste discharges, both point and nonpoint source, that may affect
the quality of state waters.  In addition to preventing nonpoint source pollution, the State and
Regional Water Boards can ensure implementation of the management measures through several
mechanisms.  Finally, the State and Regional Water Boards are not required to undertake
rulemaking before implementing the measures.

Date:  __________________

_______________________________
William R. Attwater
Chief Counsel
California State Water Resources
   Control Board

208  33 U.S.C. §1313(d).
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MEMORANDUM

October 21, 1999

TO: Peter Douglas, Executive Director
Jaime Kooser, Deputy Director

FROM: Ralph Faust, Chief Counsel
Dorothy Dickey, Deputy Chief Counsel

SUBJECT: Enforceability of Nonpoint Source Pollution Control Program

______________________________________________________________________________

We are writing to address the scope of the Coastal Commission’s authority to enforce the
nonpoint source pollution control provisions of the Coastal Zone Management Act.  (16 U.S.C.
§ 1451 et seq.)  Section 6217 of that Act provides that each state “for which a management program
has been approved pursuant to section 306 of the Coastal Zone Management Act … shall prepare
and submit to the Secretary and the Administrator a Coastal Nonpoint Pollution Control Program
for approval pursuant to this section.”  (16 U.S.C. § 1455b.)  The Coastal Zone Management Act
explains that the “purpose of the program shall be to develop and implement management measures
for nonpoint source pollution to restore and protect coastal waters, working in conjunction with
other State and local authorities.”  (16 U.S.C. § 1455b(a)(1).)  You have asked whether the
Commission can enforce those nonpoint pollution control provisions.

The Coastal Commission implements the policies of California’s Coastal Act.  (Public
Resources Code § 30000 et seq.)  A central focus of the Coastal Act is the protection and, where
feasible, restoration, of coastal water quality.  The Act includes numerous enforceable policies that
are directed toward that objective.  For example, section 30230 provides that:

Marine resources shall be maintained, enhanced, and where feasible,
restored.  Special protection shall be given to areas and species of special
biological or economic significance.  Uses of the marine environment shall
be carried out in a manner that will sustain the biological productivity of
coastal waters and that will maintain healthy populations of all species of
marine organisms adequate for long-term commercial, recreational,
scientific, and educational purposes.

The Commission is required specifically to control runoff in section 30231:

The biological productivity and the quality of coastal waters, streams,
wetlands, estuaries, and lakes appropriate to maintain optimum
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populations of marine organisms and for the protection of human health
shall be maintained and, where feasible, restored through, among other
means, minimizing adverse effects of waste water discharges and
entrainment, controlling runoff, preventing depletion of ground water
supplies and substantial interference with surface water flow,
encouraging waste water reclamation, maintaining natural vegetation
buffer areas that protect riparian habitats, and minimizing alteration of
natural streams.

In addition, Coastal Act policies limit development in numerous other ways to protect water quality.
(See Attachment 1.)

The Commission implements these protective policies as it undertakes its three major
regulatory tasks.  Its first regulatory responsibility is to review and certify plans that address how
development will occur along the California coast.  Most of those plans are developed by local
governments and are called “local coastal programs”.  (Public Resources Code § 30500 et seq.)
Plans are also prepared by port districts (Public Resources Code § 30711 et seq.), colleges and
universities (Public Resources Code § 30605) and proponents of public works projects (id.).

The Commission reviews those plans to determine whether they are consistent with
applicable policies of the Coastal Act, including those related to water quality.  If the Commission
determines that a plan is not consistent with the policies of the Coastal Act, it is required to deny
certification of the plan.  In that event the Commission generally suggests modifications to the plan
that the local government or other plan proponent could adopt. 209  Once the plan has been modified
to incorporate the changes identified by the Commission, it can be resubmitted to the Commission
for certification.  Following certification by the Commission of a plan, any amendments to the plan
must be submitted to the Commission.  Until the Commission certifies an amendment, the measure
has no legal effect for purposes of the Coastal Act.

The Commission has the authority to enforce Coastal Act provisions relating to water
quality, including nonpoint source pollution.   As described above, the Commission is required to
refuse to certify plans and amendments which it determines do not meet the Coastal Act’s water
quality requirements.  The Commission is additionally authorized to identify appropriate changes to
those plans and amendments to bring them into conformity with the Coastal Act’s water quality
provisions.  Such changes may include nonpoint source pollution management measures necessary
to bring a plan or amendment into conformity with Coastal Act provisions relating to water quality.

The Commission’s second regulatory task is to review applications for coastal development
permits.  The Coastal Act provides that any person who wishes to pursue “development” in the

209  The procedures for processing those modifications differ depending on the type of plan reviewed by the
Commission.  A discussion of the specific procedural mechanisms involved is beyond the scope of this memo.
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coastal zone must obtain a coastal development permit.  (Public Resources Code § 30600.)
“Development” is broadly defined in Public Resources Code § 30106 to mean:

“… on land, in or under water, the placement or erection of any solid material
or structure; discharge or disposal of any dredged material or of any gaseous,
liquid, solid, or thermal waste; grading, removing, dredging, mining, or
extraction of any materials; change in the density or intensity of use of land,
including, but not limited to, subdivision pursuant to the Subdivision Map Act
(commencing with Section 66410 of the Government Code), and any other
division of land, including lot splits, except where the land division is brought
about in connection with the purchase of such land by a public agency for
public recreational use; change in the intensity of use of water, or of access
thereto; construction, reconstruction, demolition, or alteration of the size of
any structure, including any facility of any private, public, or municipal utility;
and the removal or harvesting of major vegetation other than for agricultural
purposes, kelp harvesting, and timber operations which are in accordance with
a timber harvesting plan submitted pursuant to the provisions of the Z'berg-
Nejedly Forest Practice Act of 1973 (commencing with Section 4511).

As used in this section, "structure" includes, but is not limited to, any building,
road, pipe, flume, conduit, siphon, aqueduct, telephone line, and electrical
power transmission and distribution line.”

The Commission performs its permit review function with respect to development within the
coastal zone until the Commission has certified a local coastal program for each coastal city and
county or a port master plan for that jurisdiction.  (Public Resources Code §§ 30600(c), 30715(a).)
In determining whether or not to approve a particular coastal development permit application, the
Commission applies the Coastal Act’s policies concerning coastal protection, which include the
policies to protect coastal water quality that are cited above.  (Public Resources Code §§ 30604,
30715(a).)  As a condition of approving coastal development permit applications, the Commission
may impose conditions to prevent and mitigate nonpoint source pollution in order to implement
those water quality requirements.210

After the Commission has certified a local coastal program, it delegates coastal development
permitting authority to the local government.  (Public Resources Code § 30519(a).)  The
Commission retains permitting jurisdiction over development proposed on tidelands, submerged

210 The Coastal Act does not authorize the Commission to require a coastal development permit for the “removal or
harvesting of major vegetation … for agricultural purposes, kelp harvesting and timber operations which are in
accordance with a timber harvesting plan submitted pursuant to the provisions of the Z’berg-Nejedly Forest Practice Act
of 1973….”  (Public Resources Code § 30106.)  Nevertheless, the Commission is authorized to regulate other
development activities related to agriculture and forestry.  As a condition of approval of such development, the
Commission may require that nonpoint source pollution control measures be undertaken in order to find that the
development meets Coastal Act water quality standards.
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lands and public trust lands.  (Public Resources Code § 30519(b).)  Similarly, the Commission
delegates coastal development authority to a port once the Commission has certified the port’s
master plan.  (Public Resources Code § 30519(b).)

Local governments’ and ports’ decisions concerning applications for coastal development
permits may be appealed to the Coastal Commission in certain instances.  (Public Resources
Code §§ 30603, 30715.)  The standard of review for permit decisions after the Commission has
certified a local coastal program or a port master plan is the certified program or plan.  (Public
Resources Code §§ 30604(b), 30715.5.)  The Commission’s actions on appeals are also governed by
the certified program or plan.  (Id.)  As noted above, those planning documents must meet the
Coastal Act’s standards concerning water quality, including nonpoint source pollution.  Thus, when
the Commission, a local government or a port makes a decision on whether to issue a coastal
development permit after the Commission has certified such a plan or program, the permitting
agency must determine whether the proposed development will comply with the policies and
standards set forth in its plan or program, including those related to water quality.  If the
Commission or other permitting agency determines that the proposed development will not comply
with those standards, it may impose conditions on the project to bring it into compliance with the
standards in the plan or program, including any management measures to prevent or mitigate
nonpoint source pollution.  Alternatively, the Commission or other permitting agency may deny the
development.

The applicable requirements concerning water quality are found in the Coastal Act.  Thus, a
coastal development permit application may not be approved unless it complies with the water
quality requirements contained in the Coastal Act or in certified plans and programs.

The Coastal Commission’s third major regulatory responsibility is federal consistency
review under the Coastal Zone Management Act.  (16 U.S.C. § 1451 et seq.)  The Commission
reviews activities conducted by the federal government, federally issued licenses and permits, plans
for exploration and production of the outer continental shelf, and federally funded activities.  (16
U.S.C. § 1456.)  The Commission reviews each proposed activity to determine whether it is
consistent with the California Coastal Management Program.  The Program includes the Coastal
Act and those local coastal programs that have been formally approved by the Office of Ocean and
Coastal Resource Management for incorporation into the State’s program.  The Commission must
determine that the proposed activity is consistent with those policies and standards, including any
required nonpoint source pollution control measures.

As noted above, the Coastal Act includes policies to protect coastal water quality.
Therefore, in performing federal consistency review, the Commission is authorized to apply those
water quality standards and to “disagree” or “object” as appropriate to those activities and projects
that do not comply with those standards.  (Id., 15 C.F.R. §§ 930.32(a), 930.39, 930.42, 930.79.)
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For the reasons set forth above, we conclude that the Coastal Commission has adequate legal
authority under the Coastal Act to enforce water quality requirements related to nonpoint source
pollution.

Attachment

G:\Legal\Legal Advice\To Staff\Non-Point Source Program.doc
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ATTACHMENT 1
Coastal Act Policies Relevant to the Control of Polluted Runoff

§ Summary of Coastal Act Policy

30012 Carry out a public education program to promote coastal conservation.

30230 Maintain, enhance, and where feasible restore marine resources.

30231 Maintain and, where feasible, restore biological productivity and the quality of coastal
waters, streams, wetlands, estuaries and lakes through, among other means,
minimizing adverse effects of waste water discharges and entrainment, controlling
runoff, preventing depletion of ground water supplies and substantial interference
with surface water flow, encouraging waste water reclamation, maintaining natural
vegetation buffer areas that protect riparian habitats, and minimizing alteration of
natural streams.

30232 Protect against the spillage of crude oil, gas, petroleum products, or hazardous wastes.

30233 Limit the alteration of wetlands, coastal waters, estuaries; provide for feasible
mitigation measures to minimize adverse environmental effects.

30235 Phase out or upgrade where feasible existing marine structures causing water
stagnation contributing to pollution problems and fish kills.

30236 Limit hydromodification of rivers and streams; channelizations, dams, other
substantial alterations of rivers and streams shall incorporate best mitigation measures
feasible.

30240 Protect environmentally sensitive habitat areas (ESHAs). Site and design new
development in areas adjacent to ESHAs to prevent significant adverse impacts.

30243 Protect long-term productivity of soils and timberlands.

30250 Site and design new development so as to not have significant adverse impacts, either
individually or cumulatively, on coastal resources.

30251 Minimize alteration of natural land forms.

30253 Assure that new development is stable, has structural integrity, and does not
contribute significantly to erosion.

30705 Control impacts of dredging in specified port areas.

30706 (b) Minimize harmful effects to coastal waters, including water quality, from the nature,
location, and extent of any fill (seaward of the mean high tide line within the
jurisdiction of ports), including disposal of dredge spoils, and minimize reductions of
volume, surface area, or circulation of water.

30708 (a)
and (d)

Locate, design, and construct all port-related development so as to (a) minimize
substantial environmental impacts and (d) provide for other beneficial uses consistent
with the public trust, including, but not limited to, recreation and wildlife habitat uses,
to the extent feasible.
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C-1

APPENDIX C.  SCHEDULE OF TMDLS BY CALIFORNIA REGIONAL
WATER QUALITY CONTROL BOARDS

(NOTE: The following tables were developed from information submitted by the RWQCBs for
inclusion in the CWA section 303(d) TMDL priority list and their respective chapters of the
1999 WMI Integrated Plan.  The tables represent those TMDLs that the RWQCBs have identified
with initial development or completion occurring during the first five-year implementation cycle
(1998-2003) of the Program Plan.)
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APPENDIX D.  MEMORANDUM OF UNDERSTANDING BETWEEN THE STATE
WATER RESOURCES CONTROL BOARD AND THE CALIFORNIA COASTAL

COMMISSION

This Memorandum of Understanding (MOU) is between the State Water Resources Control
Board (SWRCB) and the California Coastal Commission (CCC).  The SWRCB is part of the
California Environmental Protection Agency (Cal/EPA), and the CCC is part of the California
Resources Agency.

AGENCIES AGREE AS FOLLOWS:

A. PURPOSE

The purpose of this MOU is to promote protection of (1) water quality and (2) the uses
and resources dependent on clean water from the potential adverse effects of nonpoint
source (NPS) pollution.  The SWRCB and CCC concur that the State will benefit from a
unified and cooperative program to protect and restore water quality.

B. AUTHORITY

The authority of the SWRCB and CCC are defined by federal and State law described as
follows:

1. The SWRCB and CCC, in coordination with the nine Regional Water Quality Control
Boards (RWQCBs), are the lead State agencies in California for the development and
implementation of the Plan for California’s Nonpoint Source Pollution Control
Program: 1998-2013 (Program Plan) which has been prepared pursuant to the Federal
Clean Water Act section 319 (33 U.S.C. §1329) and Coastal Zone Management Act
section 6217 (16 U.S.C. §1455b).

2. The SWRCB and the RWQCBs are the State agencies with primary responsibility for
coordination and control of water quality throughout California.  The SWRCB and
RWQCBs are the State agencies authorized under the Clean Water Act and State law
to designate beneficial uses of the State’s waters and establish water quality objectives
for protecting those uses.  The SWRCB and RWQCBs have a variety of regulatory
powers under which they investigate water quality issues; adopt water quality control
plans, regulations, and policies; prohibit waste discharges in certain areas; and issue
permits regulating waste discharges affecting water quality.  The SWRCB is required
to provide information to the public regarding water quality issues.  The SWRCB also
administers several loan and grant programs for the protection of water quality,
including the NPS grant program under the Federal Clean Water Act section 319 (33
U.S.C. §1329).  RWQCBs also have the authority to order cleanup of waste discharges
and to take enforcement actions against waste dischargers, including imposing
administrative civil liability.
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3. The CCC has the primary responsibility for implementation of the California Coastal
Act and has been designated the State coastal zone planning and management agency
for any and all purposes and may exercise any and all powers set forth in the Federal
Coastal Zone Management Act of 1972 (16 U.S.C. §1451, et seq.) and any
amendments thereto or other federal laws that relate to the planning or management of
the coastal zone.  The California Coastal Act mandates the protection and restoration
of coastal waters.  The CCC certifies local coastal programs and approves coastal
development permits, energy projects, and federal projects within the Coastal Zone in
accordance with water quality policies in the California Coastal Act.  The CCC
protects water quality through the management of development that generates runoff,
creates spills, or otherwise affects water quality.  The CCC also implements
educational and technical assistance programs and coordinates with other agencies to
address land-use and development activities that may generate polluted runoff.

4. According to Public Resources Code section 30400, in the absence of specific
authorization by law or by agreement with the CCC, no State agency shall exercise
any powers or carry out any duties or responsibilities established by the California
Coastal Act or by the Federal Coastal Zone Management Act of 1972 or any
amendment thereto.

5. According to Public Resources Code section 30412, the CCC, subject to limited
exceptions regarding wastewater treatment plants, shall not modify, adopt conditions,
or take any action in conflict with any determination by the SWRCB or any RWQCB
in matters relating to water quality or the administration of water rights.

C. IMPLEMENTATION

Effective implementation of the Program Plan requires continued collaboration between the
SWRCB and CCC.  The SWRCB and the CCC therefore agree to:

1. To continue to work cooperatively to implement the Program Plan;
2. To be partners in the administrative coordination of California’s Nonpoint Source

Pollution Control Program (NPS Program);
a. The SWRCB and CCC will be joint partners in developing, implementing, and

participating in interagency coordinating committees;
b. The SWRCB will act as the lead coordinating agency with Cal/EPA members;

the CCC will act as the lead coordinating agency with Resources Agency
members;

c. The SWRCB will serve as the liaison with the U.S. Environmental Protection
Agency (USEPA); the CCC will serve as the liaison with the National Oceanic
and Atmospheric Administration (NOAA);
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3. To implement and to track the implementation of applicable management measures
and management practices related to NPS pollution prevention and control;

4. To modify or add to the Program Plan, including the actions identified in the
Five-Year Implementation Plans (Volume 1) and the management measures in
California Management Measures for Polluted Runoff (CAMMPR) (Volume 2), in a
joint effort;

5. To meet on a regular basis (quarterly) to assess Program implementation, to discuss
existing and proposed projects of mutual interest, and to consider changes to the
Program Plan or MOU;

6. To have staff and management actively participate in regular updates on
implementation of the Plan and identify concerns regarding the coordination and
control of water quality due to changes in laws, regulations, policies, water quality
control plans, or local coastal programs;

7. To work cooperatively through the legislative process to the extent permitted by law
and Governor’s Office procedures to further the NPS Program;

8. To work cooperatively in the budgetary process to support NPS Program activities;
9. To jointly convene public workshops to develop the next Five-Year Implementation

Plan, no later than three years after the effective date of each Five-Year
Implementation Plan;

10. To report biennially on program effectiveness;
11. To improve communication with the members of the CCC, SWRCB, and RWQCBs

by:

a. SWRCB staff and CCC staff jointly presenting an annual status report to the
CCC and the SWRCB Members regarding the NPS program;

b. SWRCB and RWQCB staffs consulting with CCC staff regarding NPS projects
implemented or ordered by the SWRCB or a RWQCB requiring a coastal
development permit issued or reviewed by the CCC.  CCC staff will brief
Commission Members in advance and take other actions needed to expedite a
decision on the project.  CCC staff will consult with SWRCB and RWQCB staffs
regarding any of their projects that require SWRCB approval; and SWRCB and
RWQCB staffs will brief SWRCB Members in advance and take other actions
needed to expedite a SWRCB decision on the project.

D. RESERVATION OF AUTHORITY

Nothing herein shall be construed in any way as limiting the authority of the SWRCB or
CCC in carrying out their respective legal responsibilities for management, regulation,
coordination, and control of water quality or land uses affecting water quality.
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Nothing herein shall be construed to prohibit the establishment of MOUs/Management Agency
Agreements/Memoranda of Agreements with State or other agencies by either the SWRCB or
CCC.

E. MODIFICATION OR RECISION

This MOU shall become effective upon the date of final signature and shall continue in effect
until modified by the mutual written consent of both parties or until terminated by either party
upon a 30-day advance written notice to the other party.

State Water Resources Control Board
Approves

Walt Pettit, Executive Director
February 2, 2000

California Coastal Commission
Approves

Peter M. Douglas, Executive Director
February 2, 2000

California Environmental Protection Agency
Concurs

Winston Hickox
Agency Secretary
February 2, 2000

California Resources Agency
Concurs

Mary Nichols
Secretary for Resources
February 2, 2000
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APPENDIX E.  LIST OF ACRONYMS

1988 Plan – Nonpoint Source Management Plan,
November 1988

AB – Assembly Bill
ACL – Administrative Civil Liability
ADMP – Agriculture Drainage Management Plan
AFO – Animal Feeding Operations
AG – Attorney General
AMBAG - Association of Monterey Bay Area

Governments
ARS – Agricultural Research Service
ASBS – Areas of Special Biological Significance
Basin Plan – Regional Water Quality Control

Plans
BASMAA – Bay Area Stormwater Management

Agencies Association
BAWPG – Bay Area Wetlands Planning Group
BCGC – Boating and Clean Green Campaign
BCP – Budget Change Proposal
BIOS – Biologically Integrated Orchard Systems
BLM – U.S. Bureau of Land Mangement
BMP – Best Management Practices
BOF – Board of Forestry
BPTCP – Bay Protection and Toxic Cleanup

Program
Cal/EPA – California Environmental Protection

Agency
CALFED – CALFED Bay-Delta Program
Cal/RA – California Resources Agency
Cal/Trans – California Department of

Transportation
CAMMPR – Volume II: California Management

Measures for Polluted Runoff
CAO – Cleanup and Abatement Orders
CARCD – California Association of Resource

Conservation Districts
CBC – California Biodiversity Council
CCA – Critical Coastal Area
CCBN – California Clean Boating Network
CCC – California Coastal Commission
CCR – California Code of Regulations
CCMP – California Coastal Management Program
CDF – California Department of Forestry and Fire

Protection
CDO – cease and desist orders
CDP – Coastal Development Permit
CDPR – Department of Pesticide Regulation
CEEIN – California Environmental Education

Interagency Network
CEQA – California Environmental Quality Act

CERCLA – Comprehensive Environmental
Response and Compensation Liability
Act

CERPI – California Ecological Restoration
Projects Inventory

CESA – California Endangered Species Act
CFB – California Farm Bureau
CFR – Code of Federal Regulations
CIWMB – California Integrated Waste

Management Board
CNPCP – Coastal Nonpoint Source Pollution

Control Program
Coastal Act – California Coastal Act
CPR Plan –Plan for Controlling Polluted Runoff
CRMP – Coordinated Resource Management and

Planning Program
CRWQMP – California Rangeland Water Quality

Management Plan
CTR – California Toxics Rule
CVA – Clean Vessel Act
CWA  - Clean Water Act
CWAP – Clean Water Action Plan
CWC – California Water Code
CWPI – California Watershed Project Inventory
CZARA Coastal Zone Act Reauthorization

Amendments of 1990
CZM – Coastal Zone Management
CZMA – Coastal Zone Management Act
CZTA – Coastal Zone Treatment Areas
DA – District Attorney
DBW – Department of Boating and Waterways
DFA – Department of Food and Agriculture
DFG – Department of Fish and Game
DHS – Department of Health Services
DOC – Department of Conservation
DPR - Department of Parks and Recreation
DTSC – Department of Toxic Substance Control
DWR – Department of Water Resources
DWSAP – Drinking Water Source Assessment

and Protection
EBEP – Enclosed Bays and Estuaries Plan
EIR – Environmental Impact Report
EQIP – Environmental Quality Incentives

Program
ESA – Endangered Species Act
ESHA – Environmentally Sensitive Habitat Area
FACT – Functioning Assessment Criteria Test
FERC – Federal Energy Regulatory Commission
FOTG – Field Office Technical Guide
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FPR – Forest Practice Rules
FSA – Farm Services Agency
FY – Fiscal Year
g-Guidance – Guidance Specifying Management

Measures for Sources of Nonpoint
Pollution in Coastal Waters (CZARA
§6217[g])

GeoWBS – Geographically-based Water Body
System

GIS – Geographic Information System
GRTS – Grants Reporting and Tracking System
HHW – Household Hazardous Waste
HTB – Heal the Bay
IACC – Interagency Coordinating Committee
Implementation Plan – Five-Year Implementation

Plan (1998-2003)
IPM – Integrated Pest Management
ISWP – Inland Surface Waters Plan
LCP – Local Coastal Program
LCPA – Local Coastal Program Amendment
LEA – local enforcement agency
LUP – land use plan
MAA – Management Agency Agreement
MBNMS - Monterey Bay National Marine

Sanctuary
MM – management measure
MOA - Memorandum of Agreement
MOU – Memorandum of Understanding
MP – management practices
MPA – MacAteer-Petris Act
MSG – Monitoring Study Group
MURP – Model Urban Runoff Program
NAWQA – National Water Quality Assessment

Program
NEP - National Estuary Program
NEPA – National Environmental Policy Act
NERR - National Estuarine Research Reserve
NGO – non-governmental organization
NMS - National Marine Sanctuary
NOAA – National Oceanic and Atmospheric

Administration
NOV – Notice of violation
NPDES – National Pollutant Discharge

Elimination System
NPS – nonpoint source
NPS MIS – NPS Management Information

System
NRCS – Natural Resources Conservation Service
NRDC – Natural Resources Defense Council
NRPI – Natural Resources Project Inventory
OAL – State Office of Administrative Law
Ocean Plan – California Ocean Plan
OCWD – Orange County Water District

OSDS – On-site Disposal System
OSPR – DFG/Oil Spill Prevention and Response
PCA – Program Cost Account
PIPP – Public Information Public Participation

Committee of the SWQTF
PMP – portmaster plan
PMZ – Pesticide Management Zone
Policy – Policy for Implementation of Toxics

Standards for Inland Surface Water,
Enclosed Bays, and Estuaries of
California

Porter-Cologne Act - Porter Cologne Water
Quality Control Act

POTWs – publicly owned treatment works
PRC – Public Resources Code
Program – NPS Pollution Control Program
Program Plan – Plan for California’s Nonpoint

Source Pollution Control Program 1998-
2013

PROSIP – Volume I: Nonpoint Source Program
Strategy and Implementation Plan,
1998-2013

PTS – Permit Tracking System
QA/QC – Quality Assessment/Quality Control
RCDs –Resource Conservation Districts
RCRA – Resource Conservation and Recovery

Act
ReCAP – CCC’s Regional Cumulative

Assessment Program
RFP – Request for Proposal
RIFA – red imported fire ants
RMS – Resource Management Systems
RWQCB – Regional Water Quality Control Board
SbMA – Subdivision Map Act

SCC – State Coastal Conservancy
SFB – San Francisco Bay
SFBCDC - San Francisco Bay Conservation and

Development Commission
SFEP – San Francisco Estuary Project
SJVDIP – San Joaquin Valley Drainage

Implementation Program
SLC – State Lands Commission
SMA – Streamside Management Areas
SMARA – Surface Mining and Reclamation Act
SMB – Santa Monica Bay
SRF – State Revolving Fund
Strategy – Fifteen-Year Program Strategy
SWIM – System for Water Information

Management
SWPPP – Storm Water Pollution Prevention

Program
SWQTF – Stormwater Quality Task Force
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SWRCB – State Water Resources Control Board
TAC – Technical Advisory Committee
TBT - tributyltin
THP – Timber Harvesting Plan
TMDL – Total Maximum Daily Load
TSCA  Toxic Substances Control Act
TSS – Total Suspended Solids

UC – University of California
UCCE University of California Cooperative

Extension
UCD ICE – University of California, Davis,

Information Center for the Environment
USBR – U. S. Bureau of Reclamation
USC – United States Code
USCG – U.S. Coast Guard
USACOE – U.S. Army Corps of Engineers
USDA – U. S. Department of Agriculture
USEPA – U. S. Environmental Protection Agency
USFS – U.S. Forest Service
USFWS - U.S. Fish and Wildlife Service
USGS – U. S. Geological Survey
WATER – Watershed Analysis Tool for

Environmental Review
WCB – Wildlife Conservation Board
WCL – Wildlife Conservation Law of 1947
WDR – Waste Discharge Requirement
WLPZ – Watercourse and Lake Protection Zone
WMA – Watershed Management Areas
WMI – Watershed Management Initiative
WQA – Water Quality Assessment
WQCP – Water Quality Control Plans
WQCrP – Water Quality Certification Program
WQMP – Water Quality Management Plan
WQPP - Water Quality Protection Program
WRAS – Watershed Restoration Action Strategy
WRP – Wetlands Research Project

0018486



F-1

APPENDIX F.  BIBLIOGRAPHY

McDonald, L.H., A.W. Smart, and R.C. Wissmar. 1991. Monitoring Guidelines to Evaluate the
Effects of Forestry Activities on Streams in the Pacific Northwest and Alaska.
EPA/910-91-001.  U.S. Environmental Protection Agency, Region 10, Seattle, Washington.

Natural Resources Defense Council (NRDC), 1999.  Testing the Waters IX:  A Guide to Water
Quality at Vacation Beaches.  NRDC Coastal Project, New York, NY.

NOAA, 1997.  The 1995 national shellfish register of classified growing waters.  Office of Ocean
Resources Conservation and Assessment, Strategic Environmental Assessments Division.
Silver Spring, MD.

NOAA and USEPA, 1993.  Coastal Nonpoint Pollution Control Program – Program Development
and Approval Guidance.  U.S. Department of Commerce, National Oceanic and
Atmospheric Administration, and U.S. Environmental Protection Agency.  Washington, DC.
January 1993.

SWRCB, 1988.  Nonpoint Source Management Plan.  State Water Resources Control Board,
Division of Water Quality, Sacramento, CA.  November 1988.

SWRCB, 1994a.  Report of the Technical Advisory Committee for Abandoned Mines.  State Water
Resources Control Board, Division of Water Quality, Sacramento, CA.  October 1994.

SWRCB, 1994b.  Confined Animal TAC – Nonpoint Source Pollution Solutions.  State Water
Resources Control Board, Division of Water Quality, Sacramento, CA.  November 1994.

SWRCB, 1994c.  Hydromodification, Wetlands, and Riparian Areas Technical Advisory
Committee Report.  State Water Resources Control Board, Division of Water Quality,
Sacramento, CA.  November 1994.

SWRCB, 1994d.  Irrigated Agriculture Technical Advisory Committee Report.  State Water
Resources Control Board, Division of Water Quality, Sacramento, CA.  December 1994.

SWRCB, 1994e.  Marina and Recreational Boating Technical Advisory Committee Report.
State Water Resources Control Board, Division of Water Quality, Sacramento, CA.
November 1994.

SWRCB, 1994f.  Urban Runoff Technical Advisory Committee Report.  State Water Resources
Control Board, Division of Water Quality, Sacramento, CA.  November 1994.

SWRCB, 1994g.  Report of the Technical Advisory Committee for Onsite Disposal Systems.  State
Water Resources Control Board, Division of Water Quality, Sacramento, CA.  November
1994.

0018487



F-2

SWRCB, 1994h.  Report of the Technical Advisory Committee for Pesticide Management.  State
Water Resources Control Board, Division of Water Quality, Sacramento, CA.  November
1994.

SWRCB, 1994i.  Report of the Technical Advisory Committee for Plant Nutrient Management.
State Water Resources Control Board, Division of Water Quality, Sacramento, CA.
November 1994.

SWRCB, 1995a.  California Rangeland Water Quality Management Plan.  State Water Resources
Control Board, Division of Water Quality, Sacramento, CA.  July 1995.

SWRCB, 1995b.  Initiatives in Nonpoint Source Management.  State Water Resources Control
Board, Division of Water Quality, Sacramento, CA.  September 21, 1995.

SWRCB, 1998. 1998 CWA Section 305(b) Report on Water Quality.  State Water Resources
Control Board, Division of Water Quality, Sacramento, CA.  1998.

SWRCB and CCC, 1995.  California’s Coastal Nonpoint Pollution Control Submittal.  State Water
Resources Control Board and the California Coastal Commission.  Sacramento, CA.
September 1995.

SWRCB and CCC, 1999.  Volume II: California’s Management Measures for Polluted Runoff
(CAMMPR).  State Water Resources Control Board and the California Coastal Commission.
Sacramento, CA.  June 1999.

USEPA, 1993.  Guidance Specifying Management Measures for Sources of Nonpoint Pollution in
Coastal Waters.  January 1993.

USEPA, 1996.  Nonpoint Source Program and Grants Guidance for Fiscal Years 1997 and Future
Years.  U.S. Environmental Protection Agency.  1996.

USEPA and NOAA, 1998.  Final Administrative Changes to the Coastal Nonpoint Pollution
Control Program Guidance and Responses to Comments.  U.S. Environmental Protection
Agency and U.S. Department of Commerce, National Oceanic and Atmospheric
Administration.  Washington, DC.  October 1998.

0018488



G-1

APPENDIX G.  PRINCIPAL AUTHORS

Janet Blake
Former Coordinator
Nonpoint Source Control Program
Division of Water Quality
State Water Resources Control Board

Ross P. Clark
Environmental Specialist
California Coastal Commission

Lisa Dobbins
Former Coastal Program Analyst
California Coastal Commission

Stephen Fagundes, Coordinator
Nonpoint Source Control Program
Division of Water Quality
State Water Resources Control Board

Ken Harris, Chief
Nonpoint Source Section
Division of Water Quality
State Water Resources Control Board

Jaime C. Kooser, Deputy Director
Energy, Ocean Resources, and Water Quality
California Coastal Commission

Derek C. Lee
Coastal Program Analyst II
California Coastal Commission

Cy R. Oggins
Coastal Program Analyst III
Coordinator, Coastal Nonpoint Pollution Control Program
California Coastal Commission

Gwen Starrett, Former Chief
Nonpoint Source Unit
Division of Water Quality
State Water Resources Control Board

The authors gratefully acknowledge the valuable contributions of Sam Ziegler of the
U.S. Environmental Protection Agency (Region 9) and staff of the California Regional Water Quality
Control Boards and the assistance of the clerical staff at the State Water Resources Control Board.

0018489



GUIDING PRINCIPLES

FOR CONSTRUCTED

TREATMENT WETLANDS:

Providing for Water Quality and Wildlife Habitat

October 2000

United States
Environmental
Protection Agency

Office of  Wetlands, Oceans and Watersheds
Washington, DC
(4502F)

EPA 843-B-00-003
October 2000

0018490
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Guiding Principles for Constructed Treatment Wetlands

A. Purpose and Background

Purpose: To promote the development of environmentally-beneficial constructed wet-
lands for water treatment systems by providing information on the legal, policy, and
technical issues associated with these systems as well as guidelines for those developing
and managing constructed treatment wetlands.

Background: The number of constructed treatment wetland projects receiving
wastewater from municipal and industrial treatment sources as well as agricultur-
al and storm water sources has increased to more than 600 active projects
across the United States. If planned properly, these treatment wetlands offer
opportunities to regain some of the natural functions of wetlands and offset
some of the significant losses in wetland acreage. In arid regions and communi-
ties reaching the limits of water availability, water reuse via these systems is an
attractive option that may help achieve water conservation and wildlife habitat
goals. With appropriate siting, design, preapplication treatment, operation, main-
tenance, monitoring, and management, these manmade systems can often emulate
natural wetlands by providing integrated ecological functions within the water-
shed and landscape.

Constructed treatment wetland project proponents and regulators have
expressed a desire for more efficient and consistent policy guidelines for the
development and permitting of such projects, especially those providing both
water quality and wildlife habitat benefits. An initial effort to develop this guid-
ance was funded by Environmental Protection Agency (EPA) Environmental
Technology Initiative (ETI) Program. A Workgroup1 was formed to identify gener-
al policy and permitting issues for a constructed treatment wetlands project, the
Tres Rios Constructed Wetlands in Phoenix,Arizona. The Tres Rios Constructed
Wetlands project is a wildlife habitat and treatment wetland proposed by the
City of Phoenix, the U.S.Army Corps of Engineers, the U.S. Bureau of Reclamation,
and other organizations. For more information on the Tres Rios Constructed
Wetlands Demonstration Project see their website at http://www.tresrios.net .

In September 1997, EPA convened a Federal Interagency Workgroup consist-
ing of the U.S.Army Corps of Engineers, U.S. Fish and Wildlife Service, National
Marine Fisheries Service, Natural Resources Conservation Service, and the U.S.

IIntroduction

VI. GUIDELINES FOR MONITORING
CONSTRUCTED WETLANDS
A. Reference Wetland
B. Methods and Criteria
C. Early Identification of Potential Problems
D. Timeframe

VII.FEDERAL PERMITS AND OTHER LEGAL ISSUES
A. Clean Water Act and "Waters of the U.S."
B. Clean Water Act Section 303 Water Quality Standards 
C. Clean Water Act Section 401 Certification
D. Clean Water Act Section 402
E. Clean Water Act Section 404
F. Preapplication Treatment
G. Other Federal Legal and Programmatic Considerations

VIII. QUESTIONS AND ANSWERS

APPENDIX I DEFINITIONS

APPENDIX  II FEDERAL STATUTES AND REGULATIONS

APPENDIX III FEDERAL FUNDING SOURCES

APPENDIX IV REFERENCES

APPENDIX V CONSTRUCTED TREATMENT WORKGROUP

APPENDIX VI PRIMARY FEDERAL AGENCY CONTACTS

1The ETI Project Workgroup that participated in this effort included active participation by representa-
tives from the City of Phoenix and their contractor, CH2M-Hill (and Wetland Management Services); EPA
and its contractor, SAIC; U.S. Bureau of Reclamation; U.S.Army Corps of Engineers; U.S. Fish and Wildlife
Service; AZ Dept. of Water Resources; AZ Dept. of Environmental Quality;AZ Game & Fish Dept; along
with extensive input from many local organizations interested in the proposed Tres Rios Project.
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while also providing a final polishing function for a pretreated effluent or other
water source. This guidance primarily addresses the latter end of this spectrum.

C. What Are the Guiding Principles?

The Guiding Principles are intended to:

• provide a framework for promoting sustainable, environmentally safe
constructed treatment wetland projects.

• be usable nationally under a variety of settings and circumstances.

• educate and inform public and private decision makers, Federal, State,Tribal and
Local regulatory and resource agency personnel, and the general public.

• provide guidance for environmental performance, especially for projects which
are intended to provide water reuse, wildlife habitat, and public use, in addition
to other possible objectives.

• highlight opportunities to restore and create wetlands.

• be applied, when appropriate, to any effluent or other source water treatment
system as long as the source is adequately treated to meet applicable standards,
protects the existing beneficial uses, and does not degrade the receiving waters.

• create opportunities for beneficial uses of dredged material, if feasible.

• minimize risks from contamination, toxicity, and vector-borne disease.

• be applied in a watershed context.

• be flexible enough to accommodate regional differences in climate, hydrogeo-
morphology, wildlife habitat needs, etc.

• complement Federal, Regional, State,Tribal, or Local authority, rules, and regula-
tions and policies.

Bureau of Reclamation to evaluate the technical and policy issues identified by
the ETI project team (see their final report entitled Wetlands for Water Quality
Management and Habitat Enhancement: Policy and Permitting Issues, January 1997) in
order to provide a starting point for a national policy dialogue and for analysis of
the issues associated with these wastewater treatment systems and the wildlife
habitat they may be able to provide. Common factors in successful constructed
treatment wetland projects and lessons learned from less successful projects
provided, in part, the basis for development of the technical and policy recom-
mendations in these guidelines.

The process of writing and reviewing the guiding principles was highly educa-
tional, collaborative, and iterative. The Workgroup decided to focus upon and
encourage those projects that not only provide water treatment, but also
strive to provide water reuse, wildlife habitat, and public use benefits.
While this document focuses on municipal wastewater treatment wetlands, many
of the principles can be used to help guide other treatment wetland projects,
such as those treating acid mine drainage, agricultural and urban storm water
runoff, livestock and poultry operations, and industrial wastewater. Information
from specific case study projects, and scientific literature was used to develop
these principles, along with technical information provided by constructed wet-
lands experts and dialogue during the Workgroup meetings. We hope this docu-
ment will facilitate the establishment of future projects, while improving compli-
ance with the Clean Water Act (CWA).

B. What are Constructed Treatment Wetlands?

For the purposes of these Guiding Principles, constructed treatment wetlands are
defined as engineered or constructed wetlands that utilize natural processes involv-
ing wetland vegetation, soils, and their associated microbial assemblages to assist, at
least partially, in treating an effluent or other water source. In general, these sys-
tems should be engineered and constructed in uplands, outside waters of the U.S.,
unless the source water can be used to restore a degraded or former wetland (see
II.B "Opportunities for Restoration of Degraded or Former Wetlands").

The degree of wildlife habitat provided by constructed treatment wetlands,
or sections of these wetlands, varies broadly across a spectrum. At one end of
the spectrum are those systems that are intended only to provide treatment for
an effluent or other water source, in order to meet the requirements of the
CWA, and that provide little to no wildlife habitat. At the other end are those
systems that are intended to provide water reuse, wildlife habitat, and public use,
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or flyways; potential threats from the introduction of non-native plant or animal
species; and local citizens' perception of the appropriateness of constructed
treatment wetlands in their watershed. Whenever possible, your constructed
treatment wetland project should be planned in the context of a community-
based watershed program.

D. Water-Depleted and Effluent-Dependent Ecosystems

Constructed treatment wetland projects may provide valuable ecological benefits
in regions where water resources, and especially wetlands, are limited due to cli-
matic conditions and human-induced impacts, such as in the arid western U.S.,
heavily farmed regions, and developed areas. For example, in the arid west, there
are often historic (now degraded) wetlands that no longer have a reliable water
source due to upstream water allocations or sinking groundwater tables.
Pretreated effluent from wastewater treatment plants and seasonal return irriga-
tion flows may be the only sources of water available for these areas and their
dependent ecosystems.

Please note that water quality standards and permitting requirements apply if
these areas are still considered waters of the U.S. EPA has developed regional
guidance to assist dischargers and regulators in demonstrating a net ecological
benefit from maintenance of a wastewater discharge to a waterbody (Guidance
for Modifying Water Quality Standards and Protecting Effluent-Dependent Ecosystems,
U.S. EPA Region 9 Interim Final Guidance, 1992).

E. Other Site Selection Factors

The suitability of a site for constructing a treatment wetland may depend on the
condition of one or more of the following factors: substrate, soil chemistry,
hydrology/geomorphology, vegetation, presence of endangered species or critical
habitat, wildlife, cultural/socioeconomic impacts including environmental justice
issues, the surrounding landscape, land use/zoning considerations, and potential
impacts to safety and health, such as impacts from major flooding events and vec-
tor-borne disease. Project proponents and permit applicants should carefully
examine these factors and consult with applicable agencies in determining the
most appropriate site(s) for their projects, and should follow the necessary envi-
ronmental impact review procedures or other requirements in selecting the final
project location and characteristics.

A. Waters of the U.S. and Floodplains

Constructed treatment wetlands should generally be constructed on uplands
(outside waters of the U.S.) and outside floodplains or floodways (unless the
next section, II.B, applies) in order to avoid damage to natural wetlands and
other aquatic resources. Also, wetlands constructed on uplands may be some-
what more predictable than natural wetlands in terms of pollutant removal effi-
ciency and in structural soundness. This is believed to be due to the engineering
of constructed wetlands to provide favorable flow capacity and routing patterns
(excerpted from Strecker, et al., 1992). Consequently, siting may include consider-
ation of such factors as flood control, hydraulic routing, flood damage potential,
and wetland hydrology. (For more information on waters of the U.S., see VII.A
"Clean Water Act and 'Waters of the U.S.,'" Appendix I: "Waters of the U.S.," and
Executive Order 11988, Floodplain Management.)

B. Opportunities for Restoration of Degraded or Former Wetlands

Opportunities exist to use pretreated effluent, or other source waters, to
restore degraded wetland systems. In general, you should only locate con-
structed treatment wetlands in existing wetlands, or other waters of the U.S., if
(1) the source water meets all applicable water quality standards and criteria, (2)
its use would result in a net environmental benefit to the aquatic system's natu-
ral functions and values, and (3) it would help restore the aquatic system to its
historic, natural condition. Prime candidates for restoration may include wet-
lands that were degraded or destroyed through the diversion of water supplies, a
common occurrence in the arid western U.S., and in heavily farmed or developed
regions. You should avoid siting in degraded wetlands if the functions and values
of the existing wetland will be adversely affected or water quality standards will
be violated. The appropriate Regional/District or State authorities will make
these determinations on a case-by-case basis. (Note: Many degraded wetlands
are still considered waters of the U.S.)

C. Watershed Considerations

When developing a constructed treatment wetland, you should consider its role
within the watershed, as well as within the broader ecosystem context of the
region. Aspects of this role include: potential water quality impacts (physical,
chemical, biological, thermal) to surface waters and groundwater; surrounding
and upstream land uses; location of the wetland in relation to wildlife corridors

II Guidelines for Siting Constructed Treatment Wetlands
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E. Hazing and Exclusion Devices

Hazing or wildlife exclusion devices, such as noise-making devices or netting and
fencing, should be used if the effluent or other water source being treated is
toxic or presents a significant threat to wildlife. Such devices may be necessary
in facilities that are designed only for treatment, but their need should be decid-
ed on a case-by-case basis.

Using these wildlife control methods may also be necessary if excessive
wildlife use is causing water quality problems. In some circumstances, excessive
use of wetlands by wildlife can result in: (1) wildlife stress and disease problems,
(2) degradation of water quality due to high loadings of nutrients, solids, and fecal
coliform, and (3) erosion resulting from loss of vegetation due to over-grazing
and trampling.

F. Dedicated Water Source

Plans should be made for maintaining the wetland habitat during periods of
drought. Projects that are intended to provide wildlife habitat should have a
dedicated water source for the life of the project and, if possible, beyond the life
of the project to meet the long-term hydrological needs of the desired aquatic
and terrestrial communities. When doing this, be sure that adequate water sup-
plies remain in adjacent streams for aquatic use and if ground water is used, be
sure that its mineral content is not toxic to plant species (for example, excess
iron can kill some plants).

G. Biological Diversity and Physical Heterogeneity

Where appropriate, design your constructed treatment wetland to provide habi-
tat with a diversity of native species comparable to similar wetlands in the
region. Maximize vegetative species diversity, where appropriate, without
increasing the proportion of weedy, nonindigenous, or invasive species at the
expense of native species. Project plans should include mechanisms to control
or eliminate undesirable species. The biological diversity of your project may be
linked to, or dependent upon, physical heterogeneity. This could include having
both surface and subsurface flow while providing some areas of open water, cre-
ating nesting islands for waterfowl, and leaving some upland and buffer areas for
other nesting species. Developing a wide variety of wetland types will provide a
range of diversity for different types of wildlife. Considerations may include sea-
sonal hydroperiods, depth-flow changes, vegetative succession, and accumulation
of sediments.

A. Minimal Impact

Adverse impacts to waters of the U.S. should be avoided. Potential adverse
impacts may include, but are not limited to: disruption of the composition and
diversity of plant and animal communities; alteration of the existing hydrologic
regime of natural wetlands or adjacent surface water bodies; introduction and
spread of noxious species; threats to fish and wildlife from toxins and/or pathogens;
and degradation of downstream water quality and groundwater sources.

B. Natural Structure

Constructed treatment wetland designs should avoid rectangular basins, rigid
structures and straight channels whenever possible (See Mitsch and Gosselink,
2000; Kusler and Kentula, 1989; National Research Council, 1992). The use of
soft structures, diverse and sinuous edges in design configuration, and bio-engi-
neering practices that incorporate the existing natural landscape and native vege-
tation in constructed treatment wetlands is encouraged. Use landform and gravi-
ty to your advantage and design your project for minimal maintenance. For
example, sites, slopes, and grades can be used to create depth variability and
diversity. Site planning should avoid conditions conducive to stagnant water and
"short circuiting" and problems such as avian botulism and vector production.

C. Buffer Zones

Design the margins of your constructed treatment wetland system as natural
transition zones, including woody vegetated buffer areas around the site. Where
appropriate, integrate the facility with other natural resource features to provide
wildlife corridors and open space.

D. Vector Control

Where necessary, design your facilities to minimize mosquito problems by mini-
mizing the potential formation of stagnant water, facilitating vegetation manage-
ment, and by using natural biological control mechanisms, such as mosquito fish,
stickleback, etc. (where native), bats, and purple martins. Local mosquito abate-
ment districts and local codes may provide valuable assistance in designing your
project to minimize mosquito habitat. In some cases, it may be important to
consider providing access for active vector control.

III Guidelines for Design of Constructed Treatment Wetlands
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L. Public Acceptance

Consider the public's perception of your constructed treatment wetland project
and its effects on neighboring populations and adjacent land uses. Take into
account potential concerns like drinking water contamination, unpleasant odors,
mosquitos, access by small children and other safety and health issues. By plan-
ning your project with community involvement early in the process, you will help
ensure public support and approval for your goals and objectives while develop-
ing a safe project for everyone to enjoy.

M. Public Use

When appropriate, encourage public access and use, work with local educators
to design informative displays to install at your project, and help foster communi-
ty education programs, especially for projects developed for water reuse and
wildlife habitat. In some cases, public access may need to be prevented due to
safety and health concerns.

N. Pilot Projects and Design Criteria

A pilot project may be necessary for designing your full-scale project. If a pilot is
not utilized, then design considerations should be fully described and made avail-
able to future operators and regulatory staff. To assist in project design, see the
reference, Constructed Wetlands Treatment of Municipal Wastewater Process Design
Manual (EPA 625-R-99-010), as well as other technical references such as those
listed in Appendix IV. Planning, design, and construction information is available
from Natural Resources Conservation Service (NRCS) offices nationwide; tech-
nical assistance may also be available from NRCS offices based on local priorities
and workloads. EPA's North American Treatment Wetland Database is a good
avenue for networking by owners and their designers. Information is generally
not complete enough for design, as most of the data is not quality assured and
key parameters may be missing.

H. Seasonality and Capacity Exceedences

Your project design should be able to accommodate extremes in meteorologic
conditions and temporary exceedences of water storage and treatment capacity.
Considerations should be made for extremes in temperature and precipitation
which can impact normal operations.

I. Forebays

Utilize sediment collection/settling forebays for treatment of storm water inflows
and for additional treatment of wastewater. Design and locate the forebays for
ease of maintenance and to achieve greatest protection of wetland habitat and
receiving waters. Monitor forebay sediments, wetland vegetation tissues, and
water quality to ensure the system is functioning properly and not becoming an
attractive nuisance problem to wildlife. Identify an upland disposal site to dis-
pose of accumulated sediments that is consistent with sediment disposal require-
ments and monitoring criteria and standards. Note that special disposal require-
ments may be applied for sediments containing hazardous waste materials.

J. Multiple Cells

The use of multiple cells may allow for residuals clean-out, repair of flow control
structures, and specialized management of specific effluents without disruption of
the overall systems operations. They also facilitate the flexibility of the system to
manage different portions of the system (i.e., individual cells) for different pur-
poses, such as the use of cells nearest the influent source to settle out sediment,
final cells to strip out algae produced within the system, and other cells used to
encourage the development of habitat and food production for specific wildlife
species, etc. From a wastewater treatment standpoint, multiple cells often pro-
vide better treatment in part because "short circuiting" is minimized.

K. Maintenance Access

Design your constructed treatment wetland so that maintenance vehicles and
personnel can safely and easily access the site with a minimum of disturbance.
Proper access design will facilitate proper operation and maintenance of the wet-
land so that it performs as designed.
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C. Vegetation Selection

Vegetation selection needs to accommodate the hydraulic operations of the wet-
land system and still support habitat objectives. In general, use a diversity of
native, locally obtained species. You should obtain seeds from a local seed bank
or seedlings from a local nursery, whenever possible. Native plants from existing
wetlands may be harvested provided that removal of the plants does not result
in damage to the existing wetland or violate any applicable Local, State, or
Federal regulations. Species should be chosen both for water quality and wildlife
habitat functions, if that is the intent of the project. The use of weedy, invasive,
or non-native species should be avoided. Also consider the plants' abilities to
adapt to various water depths and soil and light conditions at your site.

A. Construction Practices/Specifications/Drawings

Good construction practices should be followed during construction of your
treatment wetland. Examples include properly evaluating the site, limiting dam-
age to the local landscape by minimizing excavation and surface runoff during
construction, and maximizing flexibility of the system to adapt to extreme condi-
tions. Construction specifications and drawings should be utilized that clearly
convey procedures to be used and required quality of final product. Note that a
general construction storm water CWA Section 402 (NPDES) permit must be
obtained for any projects 5 acres in size or greater (or 1 acre expected to begin
in 2002). This permit requires development and implementation of a Storm
Water Pollution Prevention Plan including best management practices to mini-
mize pollutant loading during construction.

While designs should generally be kept as simple as possible to facilitate
ease of construction and operation, the use of irregular depths and shapes can
be highly beneficial to enhancing wildlife habitat value. Proper construction is
best ensured by the involvement of experienced inspectors and equipment oper-
ators who are knowledgeable about wetlands creation and the goals of the pro-
ject. Careful construction inspection is essential to ensuring that the project is
constructed as designed.

B. Soils 

If possible, avoid soil sources that contain a seed bank of unwanted species.
Carefully consider the soil’s permeability and the implications for ground water
protection. Highly permeable soils may allow infiltration and possible contamina-
tion of groundwater and could prevent the development of hydrological condi-
tions suitable to support wetland vegetation. You may need to use an imperme-
able barrier in some instances. Dredged material may be useful to help create a
base substrate layer, however you may need to test it to ensure that it doesn't
contain unwanted contaminants or materials. Matching a local dredging project's
disposal need with a beneficial use solution such as creating a constructed treat-
ment wetland is likely to be more practical, cost-effective, and environmentally
advantageous when made as part of a broad, watershed-level planning effort.
Contact your local U.S.Army Corps of Engineers office to see if there are any
dredging projects in your area. For detailed guidance on beneficial uses of
dredged material, please see the Beneficial Use Manual - Identifying, Planning, and
Financing Beneficial Use Projects Using Dredged Material (EPA 842-B-98-001).

IV Construction Guidelines for
Constructed Treatment Wetlands
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D. Contingency Plan

Project designers and operators should jointly develop a contingency plan to
address problems that could develop during facility operations. Such problems
may be due to: unrealistic or unattainable goals; design, construction, or opera-
tional errors; or unpredictable events. The first situation can be addressed by
revising project goals or regulatory criteria (e.g., water quality standards), the
second by reducing system capacity, increasing its area, or changing operational
practices, and the third by anticipation through conservative design. Contingency
plans should include measures for determining and remediating nuisance condi-
tions, addressing any toxicity observed in the wetland, and dealing with upstream
treatment plant failure or bypass. Auxiliary storage basins can be helpful for
dealing with many of these situations.

Guidelines for Operation and Maintenance
of Constructed Treatment Wetlands

A. Management Plan

Designers or managers who decide to create a treatment wetland must factor in
long-term maintenance costs and needs to provide for the proper functioning of
the wetland over time. Factor in these maintenance needs by creating a long-
term operations, maintenance, monitoring, and funding plan that identifies the
party or parties responsible for maintenance and monitoring of your project,
their responsibilities, and the funding mechanisms. Some funding sources are list-
ed in Appendix III, "Federal Funding Sources."  The management plan needs to
ensure maintenance of the functions the project is designed to provide. Where
vector control is likely to be a concern, provisions to control vegetation will be
an important component of the management plan. In some cases, you may need
to secure performance bonds prior to facility approval.

B. Regular Inspections and Maintenance Activities

You will need to make regular inspections of your constructed treatment wet-
land. The definition of "regular" is case-specific and will depend on the design
and operation of your treatment wetland. These considerations should be
described in your maintenance plan. Examples of maintenance activities that you
should conduct during these inspections include checking weir settings and the
inlet and outlet structures, cleaning off surfaces where solids and floatable sub-
stances have accumulated to the extent that they may block flows, removing nui-
sance species and maintaining the appearance and general status of the vegeta-
tion and wildlife populations, and removing sediment accumulations in forebays.
Save time and energy by conducting your routine monitoring activities, such as
sample collections and wildlife counts, at the same time as your inspections.

C. Operator Training

Train and/or certify your operators in the operation and maintenance of con-
structed treatment wetlands. Where available, this may be done in cooperation
with your State regulatory agencies, the facility engineer, and public or private
training centers, as directed by the certifying entity. Seek assistance from regula-
tors and local experts and attend constructed treatment wetland seminars and
conferences for additional technical assistance.

V
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C. Early Identification of Potential Problems

Try to anticipate potential problems and monitor for potential dangers to the
wetland ecosystem, such as bioaccumulation, avian botulism and other avian dis-
eases, vector problems, invasion of non-native plants and animals, debris accumu-
lation, and nuisance conditions, and be prepared to respond quickly. Potential
responses to such problems should be described in your contingency plan.

D. Timeframe

Be sure to monitor the constructed treatment wetland for the entire life of the
project to help ensure that the wetland system performs as designed and meets
its ecological integrity goals.

A. Reference Wetland

Reference sites may be useful as a basis of comparison to identify various
changes and impacts to your constructed treatment wetland ecology and to eval-
uate its success. Where feasible and appropriate, consider using more than one
wetland of the same type (e.g., depressional, riverine), class, size, vegetative cover,
hydroperiod, and geographic region (preferably nearby and within the same
watershed), while allowing for natural variability, as a reference to measure the
success of your project. Depending on your project's goals and objectives, you
may want to compare only certain functions or characteristics of your treatment
wetlands with the reference wetlands.

B. Methods and Criteria

Depending on the primary goals and objectives of your project, site monitoring
can be used to determine the chemical, physical, and biological health of your
project and its success in treating effluent or other water sources. Monitoring
criteria may include water quality (surface and ground water), sediment quality,
temperature, hydrology (fluctuation, loading, variability and flow pattern monitor-
ing by means of tracer studies), plant, benthic macroinvertebrate, fish tissue anal-
yses, toxicity testing, seasonal vegetation mapping or physical sampling, habitat
structure and diversity (including species richness), and wildlife use surveys
(birds, amphibians, macro-invertebrates, and fish, if appropriate). Certain species,
such as migratory birds, will require Federal and State permits to collect for
monitoring purposes. Also, nuisance insects should be monitored to evaluate the
need for vector control measures. Where appropriate, methods for monitoring
should draw from the scientific literature for assessing biological conditions. The
specific details of your monitoring plan should be determined through discus-
sions with the permitting agencies. If your State has a wetlands biomonitoring
program, it may be appropriate to incorporate your efforts into the program.
Volunteer monitoring groups, such as the Izaak Walton League or local schools,
may be able to assist you with your monitoring efforts.

VI Guidelines for Monitoring
Constructed Treatment Wetlands
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B. Clean Water Act Section 303 Water Quality Standards

Under the CWA, States and Tribes (and in a few cases EPA) are to adopt water
quality standards for all waters of the U.S. Water quality standards include desig-
nated uses for water bodies, criteria to protect these designated uses, and an
antidegradation policy (Section 303). Permits for discharges to waters of the U.S.,
including jurisdictional wetlands, must ensure the discharges will not cause or con-
tribute to a violation of water quality criteria or impair designated uses in the
receiving water or downstream waters. If there are no water quality standards
specific to a wetland, the water quality standards for the adjacent open waterbody
may be applied to the wetland, depending on your state's policies. Please see
Appendix II, "Section 303 of the Clean Water Act,” for additional information.

C. Clean Water Act Section 401 Certification  

Projects involving a federally-licensed activity that may result in discharges to
waters of the U.S. (such as a CWA Section 402 permit from EPA and/or a CWA
Section 404 permit from the U.S.Army Corps of Engineers) require certification
under Section 401 of the CWA. Your permit application will need certification
that the proposed activity will not violate water quality standards or other State
or Tribal requirements. This certification must come from the State or autho-
rized Tribe in whose geographic jurisdiction the discharge would occur, or in
some circumstances from EPA. Note that the State or Tribe may place condi-
tions on its certification that are intended to prevent such violations. States and
Tribes may waive certification.

D. Clean Water Act Section 402

The CWA Section 402 program, also known as the National Pollutant Discharge
Elimination System (NPDES) program, regulates the discharge of pollutants
(other than dredged or fill material, which is covered, below, under Section 404
of the Clean Water Act) from point sources into waters of the U.S. Over forty
states are authorized by EPA to administer the NPDES permitting program with-
in their state boundaries. The construction and/or operation of a treatment wet-
land may involve these discharges to waters of the U.S. and, as a result, require
an NPDES permit.

If construction of the treatment wetland will disturb 5 acres or more (1 acre
expected to apply in 2002), an NPDES permit for the discharge of storm water is
required. In most areas of the country, EPA or State NPDES permitting authori-

Federal Permits and Other Legal Issues

Federal, State,Tribal, and/or Local regulations, in addition to those listed below,
may be applicable. Please be sure to coordinate with the appropriate agencies
on all projects and, when appropriate, have cooperative and collaborative plan-
ning and information-sharing sessions with community and business representa-
tives, environmental groups, regulatory agencies, and the general public.

A. Clean Water Act and "Waters of the U.S."

"Waters of the United States" or "waters of the U.S." are those waters regulated
by the Clean Water Act (CWA) (see definition in Appendix I). By definition,
waste treatment systems designed to meet the requirements of the Clean Water
Act are not considered waters of the U.S. (40 CFR  122.2 9). If, however, your
constructed treatment wetland is constructed in an existing water of the U.S.,
the area will remain a water of the U.S. unless an individual CWA Section 404
permit is issued that explicitly identifies it as an excluded waste treatment sys-
tem designed to meet the requirements of the CWA.

If your constructed treatment wetland is constructed in uplands and is
designed to meet the requirements of the CWA, then it generally will not be
considered a water of the U.S. under the waste treatment system exclusion to
the definition of waters of the U.S. If the constructed treatment wetland is aban-
doned or is no longer being used as a treatment system, it may revert to (or
become) a water of the U.S. if it otherwise meets the definition of waters of the
U.S. This definition is met if the system has wetland characteristics (hydrology,
soils, vegetation) and it is (1) an interstate wetland, (2) is adjacent to another
water of the U.S. (other than waters which are themselves wetlands), or (3) if it
is an isolated intrastate water which has a connection to interstate commerce
(for example, it is used by interstate or foreign travelers for recreation or other
purposes).

The U.S.Army Corps of Engineers and the EPA decide on a case-by-case
basis whether or not particular bodies of water are waters of the U.S. Contact
your U.S.Army Corps of Engineers district or regional Environmental Protection
Agency office for more information on this subject. If your constructed treat-
ment wetland, or a portion of your constructed treatment wetland, is considered
a water of the U.S., then it falls under the jurisdiction of the CWA and one or
more of the following sections of the CWA may apply. If the constructed treat-
ment wetland is not itself a water of the U.S. but it discharges pollutants into a
water of the U.S., the discharge requires a permit under CWA Section 402.

VII
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F. Preapplication Treatment (see definition in Appendix I)

If your constructed treatment wetland is considered a water of the U.S. (e.g., is
constructed in a water of the U.S.), you must treat the effluent, or other source
water (storm water runoff, agricultural and livestock waste, etc.) prior to its
entering the constructed treatment wetland sufficiently to meet all applicable
water quality standards (and to prevent degradation of wildlife or biological
integrity) and technology-based requirements. Municipal wastewater effluent
generally must be treated to at least secondary levels before it enters waters of
the U.S. (CWA Section 301). Other examples of treatment include best manage-
ment practices for storm water and confined animal feeding operations.

G. Other Federal Legal and Programmatic Considerations (for
descriptions, see Appendix II: Federal Statutes and Regulations)

• Clean Water Act Section 319 (Nonpoint Source Pollution Program)

• Estuary management plans under Clean Water Act Section 320

• Coastal Zone Management Act, including Reauthorization Amendments of 1990

• Endangered Species Act

• Fish and Wildlife Coordination Act

• Magnuson-Stevens Fishery Conservation and Management Act

• Migratory Bird Treaty Act

• National Environmental Policy Act

• National Wild and Scenic Rivers Act

• National Historic Preservation Act

ties have issued storm water general permits for discharges from construction
activities. These storm water general permits typically require operators of the
construction project to submit a notice of intent (NOI) form, and prepare a site
specific storm water pollution prevention plan, prior to disturbing any land at the
site. For more information, please contact your NPDES permitting authority. A
current list of State/Federal Storm Water Contacts is available at:
http://www.epa.gov/owm/swlib.htm. For more information, see VIII., Question
and Answer #1, and Appendix II, "Section 402 of the Clean Water Act." 

E. Clean Water Act Section 404

If your construction activities involve the discharge of dredged or fill material
(e.g., rock, sand, and soil) to waters of the U.S., you will need authorization under
CWA Section 404. For example, if you wish to use a degraded jurisdictional
wetland for wastewater treatment and plan to construct water control struc-
tures, such as berms or levees, this construction will typically involve discharges
of dredged or fill material into that wetland. (Note:The use of existing wetlands
for purposes of wastewater treatment is generally discouraged.)  Subsequent
maintenance may also require a permit, although Section 404(f) may exempt
some routine maintenance from 404 permitting requirements. You should con-
tact the U.S.Army Corps of Engineers (or the appropriate state agency) to
determine the regulatory requirements associated with the proposed discharge
of dredged or fill material. For more information, see Appendix II, "Section 404
of the Clean Water Act." 

Compensatory Mitigation: In general, wetlands constructed or restored
for the primary purpose of treating wastewater will not be recognized as com-
pensatory mitigation to offset wetland losses authorized under federal regulatory
programs. In some cases, however, components of constructed wetland treat-
ment systems that provide wetland functions and values beyond what is needed
for treatment purposes may be used for compensatory mitigation. For example,
project sponsors may be eligible to receive mitigation "credit" for using treated
effluent as part of a constructed treatment wetland system that restores or cre-
ates additional wetland acreage beyond the acreage needed for treatment purpos-
es. The use of constructed treatment wetlands for mitigation for CWA Section
404 purposes is subject to approval by the U.S.Army Corps of Engineers, in con-
sultation with other Federal and State resource agencies. Such decisions need to
be made on a case-by-case basis, considering, among other factors, the appropri-
ateness of the constructed treatment wetland to fully offset the anticipated
impacts from the loss of natural wetlands.
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Option 3
If the post secondary effluent will
not meet the water quality stan-
dards for waters of the U.S. at or
near the point of discharge, you
may be able to discharge the post-
secondary effluent to still another
constructed treatment wetland that
is not a water of the U.S. for fur-
ther treatment. The discharge from
this treatment wetland could then
be treated in a manner similar to
the effluent in Options 1 or 2.

Be sure to coordinate with the
appropriate NPDES permitting
authorities prior to constructing
the wetland. Also check with your state, because some states have developed
specific water quality standards for wetlands, which may apply to your construct-
ed treatment wetland project. Other water quality standards and technology-
based effluent limitations may also apply, depending on the effluent source. For
more information on standards, see VII: "Federal Permits and Other Legal Issues"
and Appendix II, "Section 303 of the Clean Water Act."

If construction activities are proposed in existing wetlands or waters of the
U.S., then the U.S.Army Corps of Engineers and appropriate State agencies must
also be consulted for CWA Section 404 permitting (see VII.E, "Clean Water Act
Section 404").

Portions of your project may be eligible for use as mitigation, depending on
case-specific circumstances. Also, see the discussion of compensatory mitigation
in VII.E, "Clean Water Act Section 404."

Question 2:
I live in an arid area and am hoping to use secondary wastewater effluent to restore a
highly degraded natural wetland, while providing advanced treatment to the secondary
effluent to meet requirements for downstream recreational use. Because of local water
allocations and a drop in the water table, this site is now dry most of the year. The
addition of effluent as a water source will help restore the wetland back to its historical
hydrology and bring back the wetland dependent birds and wildlife. Do I still need per-
mits and can I get mitigation credits for my restoration efforts?

Question 1:
I am planning to build 50 acres of constructed treatment wetlands for post-secondary
wastewater treatment of my small community's municipal wastewater effluent. I antici-
pate that the wetland will provide high value wetland habitat for wildlife and public use.
Do I need any permits, do water quality standards apply to my project, and can I get
mitigation credits?

If your new constructed treatment wetland is considered waters of the U.S.
or will discharge pollutants to waters of the U.S., you will need a CWA Section
402 (NPDES) permit at the discharge point (please see the discussion on waters
of the U.S. under VII.A and Appendix I). The permit's requirements will be based
on the applicable water quality standards for the receiving waterbody. Three
options for this are outlined below:

Option 1
If the post-secondary effluent
meets the applicable water quali-
ty standards requirements, you
may receive a CWA Section 402
(NPDES) permit (with appropri-
ate limits) to discharge directly
into the waters of the U.S.

Option 2
If the post-secondary effluent
almost meets the applicable
water quality standards for
waters of the U.S., and can meet
those standards within a short
distance of the discharge, you
may be able to use a mixing
zone and receive a CWA Section
402 (NPDES) permit (with
appropriate limits) to discharge
directly into the waters of the
U.S. Check with your state to
see if mixing zones are allowed.

some water
quality
standards
met here

NPDES permit
limits apply here

Post
Secondary
Effluent

all water
quality
standards
met here

optional
mixing
zone

preliminary
treatment

wetland

Receiving
Waterbody

Receiving
Waterbody

some water quality
standards met here

NPDES permit limits
apply here

Post
Secondary
Effluent

all water
quality
standards
met here

mixing
zone

Option 2

Option 3

VIII Questions and Answers

water quality
standards met here

NPDES permit
limits apply here

Post
Secondary
Effluent

Receiving
Waterbody

Option 1
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such areas will not require authorization if they do not involve discharges to
waters of the U.S. Discharge from the maintenance of levees will likely be
exempt from permit requirements under Section 404(f). (See VII.A and E for
more information).

Question 5:
Will I need a groundwater permit for my constructed treatment wetland?

In general, groundwater protection permits are issued by State or Local
agencies.You should coordinate with the appropriate State and Local agencies
before you construct the treatment wetland. If the water in your constructed
treatment wetland interacts with groundwater, then you may need a permit. If
the wetland is lined with an impermeable liner, then interaction is unlikely and a
permit may not be necessary. A Clean Water Act 402 (NPDES) permit may be
required for discharges to groundwater where that groundwater has a direct
hydrologic connection to surface waters of the U.S.

Question 6:
I am considering using constructed treatment wetlands to treat my municipality's storm-
water flows. What general issues must I consider?

First of all, the treatment wetland should not be constructed in a waters of
the U.S. unless you can sufficiently pretreat the stormwater flows to protect the
values and functions of the waters of the U.S. Because storm water is an unpre-
dictable effluent source and can contain high levels of toxic substances, nutrients,
and pathogens, we strongly encourage that you construct the treatment wetland
in uplands and use best management practices in these projects (see EPA's
Protecting Natural Wetlands: A Guide to Stormwater Best Management Practices,
EPA/843-B-96-001). Depending on the size of your municipality and other fac-
tors, you may need to get a CWA Section 402 (NPDES) permit. Be sure to con-
tact all the appropriate wastewater authorities in your area during the early plan-
ning stages of this type of project.

Question 7:
Can I use constructed treatment wetlands to treat other effluents or source
waters?

Yes, as long as you (1) generally avoid using natural wetlands which are
waters of the U.S., (2) adequately pretreat the effluent or source water to pro-
tect the treatment wetlands and other nearby surface and groundwater sources,
(3) contact the appropriate authorities, and (4) meet all applicable requirements.
We also encourage you to follow the principles established in this document.

Depending on the specific circumstances of your proposal, you may need
federal authorization of your project. For example, if the particular degraded
wetlands are considered waters of the U.S., discharges to create the waste treat-
ment system will require a CWA Section 404 permit. A CWA Section 402
(NPDES) permit will also be required. As noted earlier, we encourage the use of
appropriately treated effluent for restoration efforts only when it benefits the
environment (See II.B "Opportunities for Restoration of Degraded or Former
Wetlands.")  Under some circumstances, portions of the restored wetland may
be used as compensatory mitigation (see discussion of compensatory mitigation
in VII.E "Clean Water Act Section 404").

Question 3:
Does my constructed treatment wetland become a water of the U.S. after it is no
longer used as a treatment system?

If the treatment wetland is a water of the U.S., it will remain so after it stops
being used as a treatment system. If the treatment wetland is not a water of the
U.S., it may become (or revert back to, as the case may be) a water of the U.S. if
it has wetland characteristics (hydrology, soils, and vegetation) and the following
conditions apply: (1) it is an interstate wetland, (2) it is adjacent to another water
of the U.S. (other than a water which is itself a wetland), or (3) it meets the
interstate commerce requirements for an isolated intrastate water of the U.S.
(for example, it is used by interstate or foreign travelers for recreation or other
purposes). These decisions are made on a case-by-case basis. (See VII.A "Clean
Water Act and 'Waters of the U.S.'")

Question 4:
If I need to perform general maintenance in the constructed treatment wetland, will I
need a Section 404 permit to deposit removed vegetation or dredge sediments?

If the constructed treatment wetland is a water of the U.S., you may need a
permit. Specifically, if the proposed activity involves discharges into waters of the
U.S. or placement of fill material into waters of the U.S., a CWA Section 404
permit is needed unless the 404(f) exemption applies (see VII.E "Clean Water Act
Section 404"). Activities such as building levees or sidecasting rock, sand, or soil
into the wetland are likely to require such permits. We generally encourage con-
structing forebays in uplands to collect effluent and storm water prior to dis-
charge to wetlands. You must obtain a permit to construct forebays in an exist-
ing wetland. Forebays should be designed to promote sedimentation and
decrease the disruptive forces of the wastewater entering the system and there-
by reducing impacts to water quality. Maintenance activities that are confined to
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EFFLUENT
Wastewater, normally treated.

FILL MATERIAL
Any material that has the effect of replacing an aquatic area with dry land or of
changing the bottom elevation of a waterbody.

FLOODPLAIN
The area that would be inundated by the flood which has a 1% chance of occur-
ring in any given year, also referred to as the “100-year” flood (National Flood
Insurance Program definition).

FLOODWAY
That area of the watercourse plus adjacent floodplain lands which must be
reserved in order to allow the discharge of the base flood (“100-year” flood)
without increasing flood heights more than a designated amount (National Flood
Insurance Program definition).

FOREBAY
An area within a management pond, wetland, etc., that is sized to capture sedi-
ments and other debris as the material enters the unit. This area is designed to
provide for equipment access to facilitate periodic removal of accumulated material.

INVASIVE SPECIES
Species that spread rapidly, are frequently non-native to the region, and tend to
out-compete more desirable native forms and to become dominant.

JURISDICTIONAL WATERS, or JURISDICTIONAL WETLANDS
See "Waters of the U.S."

MITIGATION
See "Compensatory Mitigation."

MIXING ZONE
An area where an effluent discharge undergoes initial dilution and is extended to
cover the secondary mixing in the ambient waterbody. A mixing zone is an allo-
cated impact zone where water quality criteria can be exceeded as long as
acutely toxic conditions are prevented. Compliance with effluent treatment stan-
dards typically is measured at the edge of the mixing zone. (Water Quality
Standards Handbook - Second Edition, EPA-823-B-94-005, p. GLOSS-4.)

DEFINITIONS

COMPENSATORY MITIGATION
For the purposes of CWA Section 404, compensatory mitigation is the restora-
tion, creation, enhancement, or in exceptional circumstances, preservation of
wetlands and/or other aquatic resources for the purpose of compensating for
unavoidable adverse impacts of a dredge or fill project which remain after all
appropriate and practicable avoidance and minimization has been achieved.

CONSTRUCTED TREATMENT WETLAND
Engineered and constructed wetlands that utilize natural processes involving wet-
land vegetation, soils, and their associated microbial assemblages to assist, at least
partially, in treating an effluent or other source water. In general, these systems
should be engineered and constructed in uplands, outside waters of the U.S.,
unless the source water can be used to restore a degraded or former wetland
(see II.B "Opportunities for Restoration of Degraded or Former Wetlands").

DEGRADED WETLANDS
Wetland systems that have lost some or all of their characteristic functions and
values due to hydrologic alterations, discharges of fill material and/or other
impacts such as pollutants, nuisance and invasive species, and discharge of point
and nonpoint sources.

DESIGNATED USES
Classifications for waters of a State or Tribe by the State or Tribe that are to be
achieved and protected. These uses must take into consideration the existing
use and potential value of water for public water supplies, protection and propa-
gation of fish, shellfish and wildlife, recreation in and on the water, agricultural,
industrial, and other purposes including navigation. Note that in no case shall a
State adopt waste transport or waste assimilation as a designated use for any
waters of the U.S. (40 CFR  131.10(a))

DISCHARGE OF POLLUTANTS
The addition of pollutants, including dredge and fill material, from a point source
to waters of the U.S.

DREDGED MATERIAL
Material that is excavated or dredged from waters of the U.S.

Appendix I
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SOURCE WATERS or WATER SOURCES
See "Other Source Waters."

STORMWATER
Flows and discharges resulting from precipitation events, such as rainfall or
snowmelt, and include municipal and industrial stormwater runoff, combined
sewer overflows (CSOs), and sanitary sewer overflows (SSOs). Urban storm-
water runoff, which is often collected by storm drains and transported to receiv-
ing waters, can contain many pollutants that are accumulated as rainwater or
snowmelt flow across the surface of the earth. Such pollutants include oil and
grease, chemicals, nutrients, pesticides, heavy metals, bacteria, viruses, and oxygen-
demanding compounds. (http://www.epa.gov/owm/wfaq.htm)

WATERS OF THE U.S.
All waters that are currently used or were used in the past, or may be suscepti-
ble to use in interstate commerce, including: all waters that are subject to ebb
and flow of the tide; all interstate waters including interstate wetlands; all other
waters such as intrastate lakes, rivers, streams including intermittent streams,
mudflats, sandflats, wetlands, sloughs, prairie potholes, wet meadows, playa lakes,
or natural ponds, the use, degradation or destruction of which would or could
affect interstate or foreign commerce; all impoundments of waters otherwise
defined as waters of the U.S. under this definition; tributaries of waters defined
above; the territorial sea; and wetlands adjacent to waters (other than waters
that are themselves wetlands) identified above. Courts have found that this
includes such waters as isolated, intrastate waters which are used by migratory
birds or which attract interstate travelers or from which fish or animals are or
could be harvested and sold in interstate commerce. Waste treatment systems,
including treatment ponds or lagoons designed to meet the requirements of the
CWA, are excluded from waters of the U.S. If such treatment systems are aban-
doned and otherwise meet the definition of waters of the U.S., they become or
revert to regulated waters of the U.S. (See the regulations for specific details: 40
CFR § 230.3(s)(1-7),122.2 and COE Regulations at 33 CFR § 328.3(a)(1-7))

WATERSHED
The total drainage area contributing runoff to a single point or "hydrologically
defined geographic areas. . . typically the areas that drain to surface waters or
that recharge or overlay ground waters or a combination of both." (June 1996
EPA Watershed Approach Framework)

MONOTYPIC
Having a nearly total dominance of one species of plant, such as Phragmites aus-
tralis, or Typha spp., within an area.

NONINDIGENOUS or NON-NATIVE SPECIES
Species which are not native to the environment in which they currently exist
and have been introduced by and often proliferate because of human activities.

NONPOINT SOURCE (NPS) POLLUTION
Sources of pollution not defined by statute as point sources. NPS pollution
results from the transport of pollutants into receiving waters via overland flow
runoff within a drainage basin. Because NPS pollution is diffuse, its specific
sources can be difficult to identify.

OTHER SOURCE WATERS
Categories of wastewater other than municipal wastewater, such as acid mine
drainage, industrial wastewater, agricultural and urban runoff, effluent from live-
stock operations, landfill leachates, etc.

POINT SOURCE
Any discernible, confined, and discrete conveyance, including but not limited to,
any pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling
stock, concentrated animal feeding operation, landfill leachate collection system,
vessel or other floating craft from which pollutants are or may be discharged.
This term does not include return flows from irrigated agriculture or agricultural
stormwater runoff. (40 CFR § 122.2)

PREAPPLICATION TREATMENT
The treatment of wastewaters prior to their introduction to constructed treat-
ment wetlands, such that they do not negatively impact the wetlands' functions
and values.

RESTORATION
"Return of an ecosystem to a close approximation of its condition prior to dis-
turbance" and "the reestablishment of predisturbance aquatic functions and relat-
ed physical, chemical and biological characteristics" (National Research Council,
1992).
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FEDERAL STATUTES AND REGULATIONS

MAJOR FEDERAL PROGRAMS AND REGULATIONS THAT MAY
APPLY TO CONSTRUCTED TREATMENT WETLANDS

The U.S. Congress enacted the Clean Water Act to RESTORE AND MAINTAIN THE
CHEMICAL, PHYSICAL AND BIOLOGICAL INTEGRITY OF THE NATION'S WATERS.

Section 303 of the Clean Water Act.
States and Tribes are to develop water quality standards for all waters of the
U.S., including wetlands, subject to EPA approval. These standards, at a minimum,
must consist of three major components:

1. Designated Uses - These are environmental goals for each waterbody
within a State or Tribe. Each body of water is given one or more designated
uses, such as "groundwater recharge" or "aquatic life support."  The goal of the
State or Tribe is to achieve, protect, and maintain these designated uses.

2.Water Quality Criteria - States and Tribes develop water quality crite-
ria to support the designated uses of each waterbody in their respective jurisdic-
tions. The criteria are either narrative statements or numeric limits on factors
affecting the waterbody's health. A number of states are now establishing biolog-
ical criteria, in addition to the more traditional physical and chemical criteria, to
help determine the health of wetlands.

3.Antidegradation Policy - All States must have antidegradation policy
language consistent with 40 CFR § 131.12 in their water quality standards, and
must develop appropriate implementation procedures. Antidegradation policies,
at a minimum, must maintain and protect existing instream water uses and the
level of water quality necessary to protect the existing uses. These policies also
ensure the protection of water quality for a particular waterbody where the
water quality exceeds levels necessary to protect fish and wildlife propagation
and recreation on and in the water.

Section 319(b) of the Clean Water Act
(Nonpoint Source (NPS) Pollution Program).
EPA has oversight for a national program to control nonpoint sources of pollu-
tion. This program requires that States develop management programs for the
control of nonpoint source pollution. EPA emphasizes a watershed-based
approach, which can include protection and/or restoration of wetlands and ripar-
ian areas.

WETLAND
Those areas that are inundated or saturated by surface or ground water at a fre-
quency and duration sufficient to support, and that under normal circumstances
do support, a prevalence of vegetation typically adapted for life in saturated soil
conditions. Wetlands generally include swamps, marshes, bogs, and similar areas.
(Definitions taken from EPA regulations at 40 CFR § 230.3(t) and COE
Regulations at 33 CFR § 328.3(b).)

Appendix II
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The U.S.Army Corps of Engineers has the primary responsibility for the permit
program and is authorized, after notice and opportunity for public hearing, to
issue permits for the discharge of dredged or fill material. EPA's responsibilities
include development of the environmental guidelines by which permit applica-
tions are evaluated and review of proposed permits. States can assume a por-
tion of the permit program from the Federal government. As of 1998, Michigan
and New Jersey have assumed the 404 program.

The basic premise of the Section 404 program is that no discharge of
dredged or fill material can be permitted if a practicable alternative exists that is
less damaging to the aquatic environment, or if the nation's waters would be sig-
nificantly degraded. Accordingly, applicants for a Section 404 permit must
demonstrate that no practicable alternative exists that would meet the basic
purpose of the project and have less impact on the aquatic environment. Once
potential impacts to the aquatic environment have been avoided and minimized
to the maximum extent practicable, applicants are required to provide practica-
ble compensatory mitigation, such as wetlands restoration or enhancement, to
offset any remaining adverse effects.

Coastal Zone Act Reauthorization Amendments of 1990, Section 6217(g).
This program is jointly administered by EPA and National Oceanic and
Atmospheric Administration (NOAA), and calls upon states to develop and imple-
ment State Coastal Nonpoint Source Pollution Control Programs. EPA and
NOAA have developed guidance specifying management measures for nonpoint
source pollution affecting coastal waters (Guidance Specifying Management
Measures for Sources of Nonpoint Pollution in Coastal Waters, EPA/84-B-92-002).
Included in this guidance is a chapter on protection and restoration of wetlands
and riparian areas, and the use of vegetated systems for nonpoint source control.

The Endangered Species Act (ESA).
The 1973 Endangered Species Act provides for the conservation of ecosystems
upon which threatened and endangered species of fish, wildlife, and plants
depend. Among other things, the ESA prohibits unauthorized taking, possession,
sale, and transport of threatened and endangered species. It also requires
Federal agencies to insure that any action authorized, funded or carried out by
them is not likely to jeopardize the continued existence of listed species or
modify their critical habitat. The U.S. Fish and Wildlife Service and National
Marine Fisheries Service can provide information on the location of threatened
or endangered species and their habitats.

Section 401 of the Clean Water Act.
Certification verifying compliance with a State or Tribe's water quality standards
and other requirements is necessary is required for federally-permitted or
licensed activities that involve discharges to waters of the U.S.

Section 402 of the Clean Water Act
(National Pollutant Discharge Elimination System (NPDES)).
Clean Water Act Section 402 establishes a program to regulate the discharge of
a pollutant (other than dredged or fill materials, which are covered under
Section 404 of the Clean Water Act) from a point source into waters of the U.S.
The Section 402 Program is administered at the Federal level by the EPA. A
State or Tribe, however, can be authorized to administer all or part of the pro-
gram, upon approval by the EPA. As of 1998, 43 States have assumed the NPDES
program.

The CWA defines a "discharge of a pollutant" to mean any addition of any
pollutant to navigable waters from any point source. The term "pollutant" is
defined as dredged spoil, solid waste, sewage, sewage sludge, chemical wastes,
biological materials, industrial, municipal, and agricultural waste, etc. discharged
into water. A "point source" is a discernible, confined and discrete conveyance,
such as a pipe, ditch, channel or sewer, etc. from which pollutants are or may be
discharged.

The CWA prohibits discharge of a pollutant from a point source except in
accordance with a permit. Discharges to waters of the U.S. may be authorized
by obtaining and complying with the terms of a National Pollutant Discharge
Elimination System (NPDES) permit. NPDES permits commonly contain numeri-
cal and narrative limits on the amounts of specified pollutants that may be dis-
charged. These "effluent limitations" implement both technology-based and
water quality-based requirements of the Act. Technology-based limitations repre-
sent the degree of control that can be achieved by point sources using various
levels of pollution control technology. In addition, if necessary to achieve compli-
ance with applicable water quality standards (see Section 303 above), NPDES
permits must contain water quality-based limitations more stringent than the
applicable technology-based standards.

Section 404 of the Clean Water Act.
CWA Section 404 establishes a program to regulate the discharge of dredged or
fill materials into waters of the U.S. At the Federal level, the U.S.Army Corps of
Engineers and the EPA administer the 404 program. The U.S. Fish and Wildlife
Service and the National Marine Fisheries Service have important advisory roles.
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Fish and Wildlife Coordination Act.
This Act authorizes the U.S. Fish and Wildlife Service and the National Marine
Fisheries Service to cooperate with Federal, State, public, and private organiza-
tions in the protection of wildlife (including fish) and its habitat. It also requires
that impacts to wildlife be given equal consideration in water-resource develop-
ment programs. The U.S. Fish and Wildlife Service and the National Marine
Fisheries Service must be contacted regarding all new Federal water projects or
federally-authorized water projects that modify streams or other bodies of water.

Magnuson-Stevens Fishery Conservation and Management Act.
The 1996 amendments to this Act require the Fishery Management Councils to
describe "essential fish habitat" (EFH) for managed fish, including shellfish. The Act
also requires Federal agencies to consult with National Marine Fisheries Service
on any federal action (including those federally-funded or authorized) that may
adversely affect EFH. National Marine Fisheries Service regulations emphasize the
use of existing coordination processes (e.g., National Environmental Policy Act,
Fish and Wildlife Coordination Act) for accomplishing EFH consultation. National
Marine Fisheries Service is required to provide EFH conservation recommenda-
tions to both Federal and State agencies whose actions would adversely affect
EFH. Federal agencies are required to respond to these recommendations.

Migratory Bird Treaty Act (as amended).
This Act implements four international treaties that individually affect migratory
birds common to the United States, Canada, Mexico, Japan, and the former Soviet
Union. The Act establishes Federal responsibility for protecting and managing
migratory and nongame birds, including the issuance of permits to band, possess
or otherwise make use of migratory birds, and the establishment of season
length, bag limits, and other hunting regulations. Except as allowed by imple-
menting regulations, the Act makes it unlawful to pursue, hunt, kill, capture, pos-
sess, buy, sell, purchase, or barter any migratory bird, including the feathers or
other parts, nests, eggs, or migratory bird products.

National Environmental Policy Act (NEPA).
NEPA requires Federal agencies to make informed, environmentally-responsible
decisions when considering Federal actions that may have a significant impact on
the environment, such as when issuing a Section 404 permit. Generally, agencies
must evaluate potential environmental consequences of proposed actions using
Environmental Assessments (EAs) and/or Environmental Impact Statements (EISs).

National Wild and Scenic Rivers Act.
This Act selects certain rivers of the nation that possess outstandingly remark-
able scenic, recreational, geologic, fish and wildlife, historic, cultural, or other simi-
lar values; preserves them in a free-flowing condition; and protects them and
their immediate environment for the benefit and enjoyment of present and
future generations. It describes procedures and limitations for the control of
lands in federally-administered components of the system and for dealing with
the disposition of lands and minerals under Federal ownership. Rivers are classi-
fied as wild, scenic or recreational, and various prohibitions on the use of the
waters and land apply, respectively. To preserve its current free-flowing condi-
tion, a designated river is protected from federally-supported dam building and
other federally-authorized structural changes which would adversely effect the
values upon which its designation was based.

National Historic Preservation Act.
This Act provides for the preservation of significant historical features (buildings,
objects and sites). It established a National Register of Historic Places. Federal
agencies are directed to take into account the effects of their actions on items
or sites listed or eligible for listing in this National Register.
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Assistance: Grants are first awarded to State agencies. Local organizations can
then apply for grants through the agencies, but they must provide 40 percent of
the total project or program cost as non-federal dollars. 1999 budget: approx.
$200 million.

Eligibility: State, Local, and Tribal governments, nonprofit and local organiza-
tions, etc. (Check with your state contact.)

Address: U.S. EPA, Office of Wetlands, Oceans, and Watersheds, 1200
Pennsylvania Avenue, N.W. (4502F),Washington, DC 20460
Phone: (202) 260-1799
Facsimile: (202) 260-2356
E-mail: ow-general@epa.gov
Web Site: www.epa.gov/owow/NPS
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FEDERAL FUNDING SOURCES

EPA's Clean Water Act State Revolving Fund (SRF)
Purpose: Provides grant funds to States to help them establish state revolving
fund (SRF) programs. States, in turn, offer loans and other types of financial
assistance from their SRFs to municipalities, individuals, and others for high-prior-
ity water quality activities.

Projects: While traditionally used to build or improve wastewater treatment
plants, loans are also used increasingly for: agricultural, rural, and urban runoff
control; wetland and estuary improvement projects; stormwater flow control and
sewer overflows; alternative treatment technologies such as constructed wetlands.

Assistance: States offer loan rates that are two to four percent below market
rates. Some states offer even lower interest rates to small, economically disad-
vantaged communities. 1999 budget: $1.35 billion.

Eligibility: Municipalities, individuals, communities, citizen groups, and non-profit
organizations, though each State ultimately determines eligibility.

Address: U. S. EPA, Office of Wastewater Management, 1200 Pennsylvania
Avenue, N.W. (4204),Washington, DC 20460
Phone: (202) 564-0748
Facsimile: (202) 501-2338
E-mail: srfinfo.group@epa.gov
Web Site: www.epa.gov/OWM

EPA's Nonpoint Source Implementation Grants (319 Program)
Purpose: To help States,Territories, and Tribes develop and implement pro-
grams to prevent and control nonpoint source pollution, such as creating con-
structed treatment wetlands to clean-up urban runoff and agricultural wastes.

Projects: States,Territories, and Tribes receive grant money (and may then pro-
vide funding and assistance to local groups) to support a wide variety of activi-
ties, such as technical assistance, financial assistance, technical programs, educa-
tion, training, technology transfer, demonstration projects (e.g., best management
practices), and monitoring specific to nonpoint source implementation.
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ant prevention strategy that focused on cleaner fuels or
reducing vehicle emissions was recommended.

The authors made an attempt to calculate metal
loadings from leaks of motor oil, gasoline, and coolant
leaks from cars, as well as illegal disposal from oil and
coolant changes. The data on leak and illegal disposal
rates is extremely sketchy. For example leak rates of 0.3,
0.01, and 1.2 % of all cars were cited for gasoline, motor
oil and coolant, respectively. The rate of illegal disposal
of motor oil was estimated to be 15%.

Based on these rates, leaks and illegal disposal were
not believed to be a major pathway for metals into
stormwater drains (about eight and 2% of the copper
and zinc load, respectively).

The metal load contained in stormwater runoff from
industrial sources could not be calculated due to a lack
of data. However, the authors ranked the potential
importance of different industrial source areas to con-
tributing metal loads. The industrial categories with the
highest risk for metal loading included mining activities,
metal plating and galvanizing operations, metal scrap
processing, boat building/repair, and automotive re-
pair. Automotive repair was by far the most prevalent
“industrial” activity in the basin.

—TRS

Reference

Santa Clara Valley Nonpoint Source Control Program.
1992. Source Identification and Control Report.
Woodward Clyde Consultants. 96 pp.

Metals can follow many pathways before they
become entrained in urban stormwater run
off. A recent California study sponsored by

the Santa Clara Valley Nonpoint Source Program sug-
gests that cars are the dominant loading source for
many metals of concern, such as cadmium, chromium,
copper, lead, mercury, and zinc.

Researchers examined the significance of various
metal pathways into the Lower San Francisco Bay.
Specifically, the comparative loading potential of five
urban source areas were studied using a mass balance
approach. The sources were atmospheric deposition,
automotive leaks and wear, runoff from industrial and
residential sites, and water supply.

Cars and other vehicles were found to produce over
50% of the total load of three metals: copper, cadmium
and zinc. This number was generated even without
accounting for tailpipe emissions that produce further
atmospheric deposition of metals. For example, 50%  of
the total copper load to the Bay was attributed solely to
brakepad wear.

Atmospheric deposition accounted for an addi-
tional 25% of the total copper load, much of which came
from mobile emission sources, such as cars. Copper
consistently ranks as a metal of great concern because
it can be acutely toxic to aquatic species even at low
concentrations.

Another major metal loading pathway was the wear
and tear of automobile tires. The authors conclude that
tire wear alone could account for at least half of the total
cadmium and zinc loads delivered to the Bay each year.
Since both brakepads and tires wear directly onto
impervious surfaces, it is likely that the delivery of the
metals into the storm drain system is almost 100%.

The authors note that the most effective, and per-
haps the only, technique to reduce copper, cadmium,
and zinc loads would be to get the automotive industry
to reduce the metal content of tires and brakepads. This
“pollution prevention” approach has historically worked
in such cases as unleaded gas and engine coolants.

Atmospheric deposition, however, remains the pri-
mary loading pathway for lead. The chief culprit appears
to be exhaust from diesel-fueled vehicles. Diesel fuel
exhaust also factored as a significant source for chro-
mium, silver, mercury, copper, and zinc. Again, a pollut-

Cars Are Leading Source of
Metal Loads in California
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Feature Article II

The Benefits of Better Site Design in
Residential Subdivisions

Though they may not realize it, site planners
have an excellent opportunity to reduce storm
water runoff and pollutant export simply by

changing the way they lay out new residential subdi-
visions.  Planners that employ open space design
techniques can collectively reduce the amount of im-
pervious cover, increase the amount of natural land
conserved, and improve the performance of stormwa-
ter treatment practices at new residential develop-
ments.

Simply put, open space designs concentrate den-
sity on one portion of a site in order to conserve open
space elsewhere by relaxing lot sizes, frontages, road
sections, and other subdivision geometry.  While site
designs that employ these techniques go by many
different names, such as clustering or conservation
design, they all incorporate some or all of the following
better site design techniques:

• Using narrower, shorter streets and rights-of-way

• Applying smaller lots and setbacks and narrow
frontages to preserve significant open space

• Reducing the amount of site area devoted to
residential lawns

• Spreading stormwater runoff over pervious
surfaces

• Using open channels rather than curb and gutter

• Protecting stream buffers

• Enhancing the performance of septic systems,
when applicable

In this article, we examine some of the benefits of
employing better site design techniques as they apply
to residential subdivisions.  The analysis utilizes a
simple spreadsheet computer model to compare actual
residential sites constructed in the 1990s using con-
ventional design techniques with the same sites “rede-
signed” utilizing better site design techniques.  For
each development scenario, site characteristics such
as total impervious and vegetative cover, infrastruc-
ture quantities, and type of stormwater management
practice are estimated.

The Simplified Urban Nutrient Output Model
(SUNOM) was used to perform a comparative analysis
for two subdivisions that span a wide range of residen-
tial density (see Table X). The first is a large-lot subdi-
vision known as Duck Crossing, and the second is a

medium-density subdivision known as Stonehill Es-
tates. In each case, the model was used to simulate five
different development scenarios:

• Pre-developed conditions

• Conventional design without stormwater
practices

• Conventional design with stormwater practices

• Open space design without stormwater practices

• Open space design with stormwater practices

This article compares the hydrology, nutrient ex-
port, and development cost for these sites under both
conventional and open space design, and with and
without stormwater treatment. The article also summa-
rizes other research on the benefits of open space
design and discusses the implications it can have for the
watershed manager.
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Duck Crossing - A Low-Density
Residential Subdivision

Duck Crossing is a large-lot residential develop-
ment located in Wicomico County on Maryland’s East-
ern Shore.  Prior to development, the low gradient
coastal plain site contained a mix of tidal and non-tidal
wetlands, natural forest, and meadow (Figure 1).  Its
sandy soils were highly permeable (hydrologic soil
group A). Three existing homes were located on the
parcel, which relied on septic systems for on-site sew-
age disposal. The existing septic systems discharged a
considerable nutrient load to shallow groundwater.

A conventional large-lot subdivision of eight single
family homes was constructed on the 24-acre site in the
early 1990s. The subdivision is reasonably typical of
rural residential development along the Chesapeake
Bay waterfront during this era (Figure 2). Each new lot
ranged from three to five acres in size, and was set back
several hundred feet from an access road. The access
road was 30 feet wide and terminated in a large diameter
cul-de-sac. Sidewalks were located on both sides of the
street. Each lot was served by a conventional  septic
system with a primary and reserve field of about 10,000
square feet. Stormwater management consisted of curb
and gutters that conveyed runoff into a storm drain
system that, in turn, discharged to a small dry pond
(designed for the water quality volume, only).

Figure 1: Predevelopment Conditions at the Duck Crossing Site

The entire site was privately owned, with the excep-
tion of the tidal marsh, which was protected under state
and federal wetland laws and represented the only
common open space on the site. As a result of construc-
tion, the existing meadow was entirely converted to
lawn, and the impervious cover for the site increased to
slightly over 8%.

Open Space Design for Duck Crossing

The critical ingredient of the open space redesign
was a reduction in lot size from several acres to about
30,000 square feet. This enabled about 74% of the site
to be protected and managed as common open space,
which included most of the existing forest, wetlands and
meadow (Figure 3). Consequently, only 19% of the site
was managed as turf, nearly all of which was located on
the private lots.

The open space redesign at Duck Crossing also
incorporated a narrower access road (20 feet wide)
along with shorter, shared driveways that served six of
the eight lots. The road turnaround was designed as a
loop rather than a cul-de-sac bulb.  Also, a wood chip
trail system was provided through the open space
instead of sidewalks along the road. Each home site was
carefully located away from sensitive natural areas and
the 100-year flood plain. Taken together, these better
site design techniques reduced impervious cover for
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Feature Article II

Figure 2: The Low-Density Conventional Subdivision Built at Duck Crossing (eight lots)

Figure 3: The Open Space Subdivision That Could Have Been Built at Duck Crossing (eight lots)
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the site by about a third compared to the conventional
design (from 8% to 5%).

The redesigned stormwater conveyance system uti-
lized dry swales rather than a curb and gutter system, and
featured the use of bioretention areas in the roadway loop
to treat stormwater quality. This combination of stormwa-
ter practices provided greater pollutant removal through
filtration and infiltration.

One of the most important objectives in the redesign
strategy was to improve the location and performance of
the septic systems that dispose of wastewater at the site.
Home sites were oriented to be near soils that were most
suitable for septic system treatment. In addition, six
homes shared three common septic fields located within
open space rather than on individual private lots. Lastly,
given the permeability of the soils, advanced re-circulat-
ing sand filters were installed to provide better nutrient
removal than could be achieved by conventional septic
systems.

Comparative Hydrology for Duck Crossing

Given its low impervious cover and permeable soils,
the water balance at Duck Crossing was dominated by
infiltration, even after development. The comparative
hydrology under the five development scenarios is pre-
sented in Table 1. As might be expected, the conventional
design yielded the greatest volume of surface runoff and
the least amount of  infiltration.  The open space design
produced about 25% less annual surface runoff and 12%
more infiltration than the conventional design, but did
not come close to replicating pre-development condi-
tions. The use of stormwater practices did not materially
change the water balance under either the conventional
or open space design at Duck Crossing (see Table 1).

Comparative Nutrient Output at Duck Crossing

Nutrient export at Duck Crossing was dominated
more by subsurface water movement than by surface
runoff. Indeed, stormwater runoff seldom comprised more
than 15% of the annual nitrogen or phosphorus load from
this lightly developed site. The SUNOM model indicated
that the major source of nutrients was subsurface dis-
charges from septic systems, which typically accounted

for 60 to 80% of the total load in every development
scenario (see Figure 4).

The open space design sharply reduced nutrient
export, primarily because re-circulating sand filters were
used in the shared septic systems and helped to reduce
(but not eliminate) subsurface nutrient discharge.  The
other elements of the open space design (reduced
impervious cover, reduced lawn cover, and multiple
stormwater practices) also helped to reduce nutrient
export, but by a much smaller amount. The comparative
nutrient export from each Duck Crossing development
scenario is detailed in Figure 5.

Comparative Cost of Development

The cost to build infrastructure for the open space
design was estimated to be 25% less than the conven-
tional design at Duck Crossing, due primarily to the
necessity for less road paving, sidewalks, and curbs
and gutters. Even when higher costs were factored in for
the more sophisticated stormwater and on-site waste-
water treatment used in the open space design, the total
cost was still 12% lower than the conventional design.
In addition, the open space design had seven fewer

Figure 4: Nitrogen Load Distribution
From the Conventional Design of Duck

Crossing, Without Stormwater Practices
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Tab le 1: Annual W ater Budge t o f Duck Crossing

P re-
Developed

Conventional
De sign

O pen  Space
De sign

Runoff
(inches/year )

no prac tice 2.3 4.8 3.9

prac tices - - 4.8 3.7

Infiltration
(inches/year )

no prac tice 1 8.2 15.3 17.0

prac tices - - 15.3 17.2

Tab le 1: Annual W ater Budge t o f Duck Crossing

P re-
Developed

Conventional
De sign

O pen  Space
De sign

Runoff
(inches/year )

no prac tice 2.3 4.8 3.9

prac tices - - 4.8 3.7

Infiltration
(inches/year )

no prac tice 1 8.2 15.3 17.0

prac tices - - 15.3 17.2
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acres that needed to be cleared and graded, or served
by erosion and sediment controls, compared to the
conventional design (these costs are not currently
evaluated by the SUNOM model).  Overall, the SUNOM
model estimated that the conventional design at Duck
Crossing had a total infrastructure cost of $143,600,
compared to $126,400 for the open space design.

Summary

The comparative results for the Duck Crossing
redesign analysis are summarized in Figure 6. The open
space design increased natural area  conservation and
reduced impervious cover,  stormwater runoff, nutrient
export, and development costs compared to the con-
ventional subdivision design.

Figure 6:  Percentage Change in Key Site
Conditions From a Conventional Design
to an Open Space Design, Both With

Stormwater Practices
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Figure 5: Annual Nitrogen and
Phosphorus Loads for Each Development

Scenario at Duck Crossing

1 - Pre-Developed Conditions
2 - Conventional Design (no practices)
3 - Conventional Design (with practices)
4 - Open Space Design (no practices)
5 - Open Space Design (with practices)
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Stonehill Estates - A Medium-Density
Residential Subdivision

Stonehill Estates, located near Fredericksburg, Vir-
ginia, is situated in the rolling terrain of the Piedmont.  The
undeveloped parcel was 45 acres in size, nearly all of
which was mature hardwood forest (Figure 7). An inter-
mittent stream bisected the site, discharging into a peren-
nial stream near the southern edge of the parcel. Roughly
3.6 acres of forested wetlands were found along the
stream corridors, and an extensive floodplain was located
along the perennial stream.  Soils at the site were primarily
silt loams and were moderately permeable (hydrologic
soil groups C and D).

The site was highly attractive for development, given
the excellent access provided by two existing roads, both
of which had public water and sewer lines that could be
easily tapped to serve the new subdivision. The conven-
tional design was zoned for three dwelling units per acre.
After unbuildable lands were excluded, the parcel yielded
a total of 108 house lots, each of which was about 9,000
square feet in size (Figure 8).  The subdivision design
typifies medium-density residential subdivisions devel-
oped in the last two decades in the Mid-Atlantic region,
where lots sizes were uniform in size and shape and homes
were set back a generous and fixed distance from the
street.  The design utilized a mix of wide and moderate
street sections (34 feet and 26 feet), and included six large

diameter cul-de-sacs for turnarounds.  Sidewalks were
generally installed on both sides of the street.

The stormwater management system for the con-
ventional design represents the typical “pipe and pond”
approach utilized in many medium-density residential
subdivisions. Street runoff was conveyed by curbs and
gutters into a storm drain system that discharged into
the intermittent stream channel, and then traveled down-
stream to a dry extended detention pond. The pond was
primarily designed to control flooding, but also pro-
vided some limited removal of stormwater pollutants.

Interestingly, about 25% of the site was reserved
as open space in the conventional design at Stonehill
Estates. Nearly all of these lands were unbuildable
because of environmental and site constraints (e.g.,
floodplains, steep slopes, wetlands, and stormwater
facilities), and the resulting open space was highly
fragmented. Even so, about a fourth of the forested
wetlands were impacted by two roads crossing over the
intermittent stream. Almost 90% of the original forest
cover was cleared as a result of the conventional design,
and was replaced by lawns and impervious cover.
Overall, about 60% of the site was converted to lawns,
and another 27% was converted to impervious cover.

Figure 7: Predevelopment Conditions at the Stonehill Estates Site
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Figure 9: The Open Space Subdivision That Could Have Been Built at Stonehill Estates (108 lots)

Figure 8: The Conventional Subdivision Design That Was Built at Stonehill Estates (108 lots)
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Open Space Design for Stonehill Estates

In the redesign analysis, Stonehill Estates was
designed to incorporate many of the open space design
techniques advocated by Arendt (1994). The resulting
design retained the same number of lots as the conven-
tional design, but had a much different layout (Figure 9).

The average lot size declined from about 9,000 square
feet in the conventional design to 6,300 square feet in
the open space design.  This reduced lot size allowed
about 44% of the site to be protected as open space,
most of which was managed as a single unit that
included an extensive natural buffer along the perennial
and intermittent stream corridor.

The basic open space layout was augmented by
several other better site design practices, including
narrower streets, shorter driveways, and fewer side-
walks. Loop roads were used as an alternative to cul-de-
sacs. In some portions of the site, irregularly shaped lots
and shared driveways were used to reduce overall road
length. Each individual lot was located adjacent to open
space, so that the more compact open space lots would
not feel as crowded. As a result of these techniques, the
open space design for Stonehill Estates reduced imper-
vious cover from 27% to 20%. In addition, lawn cover
declined from 60% to 30% of the total site area.

The innovative stormwater collection system uti-
lized dry swales rather than storm drains in gently
sloping portions of the site. The dry swales and several
bioretention areas located in loop turnarounds were
used to initially treat stormwater quality. Each of these
practices then discharged to a small micro-pool deten-
tion pond, whose embankment was created by the
single road crossing over the intermittent stream.

Comparative Hydrology

Prior to its development, the highly wooded site
produced very little surface runoff, but because of
relatively tight soils, generated only a modest amount
of infiltration. However, after the site was converted
into the conventional subdivision, surface runoff in-
creased by a factor of five, and infiltration was reduced
by about 40% (Table 2). In contrast, the open space
design worked to reduce stormwater runoff and in-
crease stormwater infiltration compared to the conven-
tional design, although it did not come close to replicat-
ing the original hydrology of the forested site (Table 2).

Comparative Nutrient Output

As might be expected, the conversion of the forest
into a conventional subdivision greatly increased nu-
trient export from the site; the model indicated that
annual phosphorus and nitrogen export would increase
by a factor of seven and nine, respectively, after devel-
opment (see Figure 10). Unlike Duck Crossing, nutrient
export at Stonehill Estates was dominated by stormwa-
ter runoff after development.  The SUNOM model
indicated that stormwater runoff contributed about
94% of the annual nutrient export from the site, with
subsurface water movement adding only 6% to the total
export. Nutrient loads were not greatly reduced by the
dry extended detention pond installed at the conven-
tional subdivision; the model indicated that nutrient
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Figure 10: Annual Nitrogen and Phosphorus Loads
for Each Stonehill Estates Development Scenario

1 - Pre-Developed Conditions
2 - Conventional Design (no practices)
3 - Conventional Design (with practices)
4 - Open Space Design (no practices)
5 - Open Space Design (with practices)

Table 2: Comparative H ydrology of S tonehill  E sta te s

P re-
De veloped

Conventional
De sign

O pen
Space
De sign

Runoff
(inches/year )

no prac tice 2.1 10.6 8.8

practices n/a 10.6 8.0

In filtration
(inches/year )

no prac tice 4.9 3.1 4.0

practices n/a 3.1 4.8

Table 2: Comparative H ydrology of S tonehill  E sta te s

P re-
De veloped

Conventional
De sign

O pen
Space
De sign

Runoff
(inches/year )

no prac tice 2.1 10.6 8.8

practices n/a 10.6 8.0

In filtration
(inches/year )

no prac tice 4.9 3.1 4.0

practices n/a 3.1 4.8
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T ab le 3: Red e sig n An alyse s Co m p arin g  Im pervio u s Co ve r an d  S to rm w a ter Ru n o ff fro m
Conven tional an d  O pen  Space Su bd ivisions 

Re siden tial
S ub d ivision

O rig in al
 Zo n in g  fo r

S u b divisio n

Im pervious Cove r at the Site Re duction  in
S to rm w ater

Runof f
(%)

Co n ven tional
De sign

O pen  Space
De sign

Net
Cha nge

Rem lik  H all 1 5 ac re lots 5.4 % 3.7% - 31% 2 0%

Tharpe Knoll 2 1 ac re lots 13% 7% - 46% 4 4%

Chapel Run 2 ‰ ac re lots 29% 17% - 41% 3 1%

Pleasant Hill 2 ‰ ac re lots 26% 11% - 58% 5 4%

P rairie
Cross ing 3

‰ to 1/3 acre lots 20%  18% - 20% 6 6%

B uckingham
Green e 2

1/8 ac re lots 23% 21% - 7% 8%

B elle-H all 4 High Dens ity 35% 20% - 43% 3 1%

S ources : 1 M aurer, 19 96; 2 DE  D NRE C, 1997; 3 Drehe r, 1994; and 4 SCCC L, 1995.   

export from the conventional design would still be six to
seven times greater than the pre-development condi-
tion even with this stormwater treatment practice.

In contrast, the open space design resulted in
greater nutrient reduction (Figure 10). For example, the
open space design scenario without stormwater prac-
tices produced a lower nutrient load than the conven-
tional design scenario with stormwater practices. This
was primarily due to lower impervious cover associated
with the open space design. When the open space
design was combined with more sophisticated storm-
water practices (i.e., bioretention, dry swales and wet
ponds), nutrient export was half that of the conven-
tional design. It is interesting to note, however, that
even when the most innovative site design and storm-
water techniques were applied to the site, nutrient
export was still three to four times greater than that
produced by the forest prior to development.

Infrastructure Costs

The total cost to build infrastructure at Stonehill
Estates was about 20% less for the open space design
than for the conventional design. Considerable savings
were realized in the form of less road paving and shorter
lengths of sidewalks, water and sewer lines and curbs
and gutters. The cost difference between the open
space and conventional designs would have been
greater were it not for the fact that higher costs were
incurred for the more sophisticated stormwater prac-
tices used in the open space design. It was estimated
that the infrastructure cost for the conventional design
was $1.54 million, compared to $1.24 million for the open
space design.

Summary

The comparative results for the Stonehill Estates
redesign analysis are summarized in Figure 11. The open
space design reduced impervious cover, natural area
conversion, stormwater runoff, nutrient export and devel-
opment costs compared to the conventional subdivision
design.

Figure 11: Change in Site From a
Conventional Design to an Open Space
Design, Both With Stormwater Practices
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Other Redesign Research

Several other researchers have employed redesign
comparisons to demonstrate the benefits of open space
subdivisions, over a wide range of base lot sizes. The
results are shown in Table 3.  It should be recognized
that each study used slightly different models and
assumptions, and as such, strict comparisons should
be avoided. The redesign comparisons clearly show
that open space designs can sharply reduce impervious
cover and stormwater runoff while accommodating the
same number of dwelling units, at least to base lot sizes
of an eighth of an acre. The reductions in impervious
cover and runoff range from 7 to 65%. The ability of open
space design to reduce impervious cover starts to
diminish for residential zones that exceed densities of
four dwelling units per acre.

These studies reinforce the conclusion that
open space designs are usually less expensive to build
than conventional subdivisions. The projected con-
struction cost savings associated with open space
designs ranged from 40 to 66% (Table 4).  Most of the
cost savings were due to reduced need for road building
and stormwater conveyance. In another study, Liptan
and Brown (1996) reported that open space design
produced infrastructure construction costs savings of
$800 per home in a California subdivision.

Numerous economic studies have shown that well-
designed and marketed open space designs are very
desirable to home buyers and very profitable for devel-
opers.  Strong evidence indicates that open space
subdivisions sell faster, produce better cashflow, yield
a higher return on investment and appreciate faster than
their traditional counterparts (Arendt et al., 1994, Ewing,
1996, NAHB, 1997, ULI, 1988. CWP, 1998a, and Porter,
1988). While open space designs are often perceived as
applying only to upscale and affluent consumers, sev-
eral successful open space subdivisions have been

built for  moderate to lower income buyers. Both ULI
(1988) and Ewing (1996) report that open space designs
can be an effective tool to  promote affordable housing
within local communities.

The relatively high demand for open space designs
reflects two important economic trends. The first trend
is that the tastes and preferences of many new home
buyers are gradually changing. Recent market surveys
indicate that home buyers increasingly desire natural
areas, smaller lawns, better pedestrian access, wildlife
habitat and open space in the communities they choose
to live in. The second trend is that open space develop-
ments that can provide these amenities seldom com-
prise more than 5% of the new housing offered in most
communities. Consequently, there appears to be a large
and relatively untapped potential demand for more
open space developments. Other compelling benefits
of open space design are detailed in CWP (1998a) and
Schueler (1995).

Evaluating the Quality of Individual Open Space
Developments

In the real world, site designers must satisfy a wide
range of economic objectives, and water quality or
resource protection is usually not on the top of the list.
It is certainly possible to design a lousy open space
design, and communities should expect a wide range in
the quality of open space designs they review. How can
a community objectively evaluate the quality of  indi-
vidual open space design proposals, and differentiate
poor or mediocre projects from the good and outstand-
ing ones?

Table 4: Projected Construction Cost Savings for Open Space Designs from Redesign
Analyses

Residential
Development

 Construction
Savings

Notes

Remlik Hall 1 52% Includes costs for engineering, road construction, and
obtaining water and sewer permits

Tharpe Knoll 2 56% Includes roads and stormwater management

Chapel Run 2 64% Includes roads, stormwater management, and
reforestation

Pleasant Hill 2 43% Includes roads, stormwater management, and
reforestation

Buckingham Greene2 63% Includes roads and stormwater management

Sources:1 Maurer, 1996; 2 DE DNREC, 1997

Table 4: Projected Construction Cost Savings for Open Space Designs from Redesign
Analyses

Residential
Development

 Construction
Savings

Notes

Remlik Hall 1 52% Includes costs for engineering, road construction, and
obtaining water and sewer permits

Tharpe Knoll 2 56% Includes roads and stormwater management

Chapel Run 2 64% Includes roads, stormwater management, and
reforestation

Pleasant Hill 2 43% Includes roads, stormwater management, and
reforestation

Buckingham Greene2 63% Includes roads and stormwater management

Sources:1 Maurer, 1996; 2 DE DNREC, 1997
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Table 5: Sample Evaluation Criteria for the Quantity and Quality of Open Space Development
(Conservation Fund, 1999)

Points
Achieved by

the
Development

Percent of Open Space Achieved for Different Residential Zones  

More than 4
units per acre 

From 2 to 4
units per acre 

From 1 to 2
units per acre

From 0.5 to 1
unit per acre 

less than ‰
unit per acre 

-2 0 to 9% less than 15% 15 to 24% 25 to 34% less than 40%

-1 10 to 14% 15 to 24% 25 to 34% 35 to 49% less than 50%

0 15 to 24% 25 to 34% 35 to 49% 50 to 59% less than 60%

+1 25 to 30% 35 to 40% 50 to 55% 60 to 70% less than 70%

+2 more than
30%

more than
40%

more than
55%  

more than 
70%

more than
80%

The total open space achieved by the site is computed using the following formula:
A(0.2) + B(0.2) + C(0.5) + D    X 100

                        E
         A = open space acres in managed landscape            B = open space acres in annual crops

                        C = open space acres in perennial crops                                  D = open space acres in native vegetation
                        E = total undeveloped acres in open space
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Nerenberg and Freil (1999) have recently devel-
oped a simple rating system to evaluate the quality of
individual open space design proposals. The rating
system, known as the Conservation Development Evalu-
ation System (CeDES), was developed in consultation
with a host of planning agencies and organizations. The
CeDES  employs 10 core criteria to test how well a
proposed open space design reduces impervious cover,
minimizes grading, prevents soil loss, reduces and
treats stormwater, manages open space, protects sen-
sitive areas, and conserves trees or native vegetation.
Each of the 10 core criteria has a quantitative benchmark
for comparison. An example of one benchmark that rates
the quantity and quality of open space is provided in
Table 5. A full description of the CeDES rating can be
found in Conservation Fund (1999).

Based on the total score achieved under the 10 core
criteria, an open space design project can earn any-
where from zero “oak leaves” up to four “oak leaves.”
The more oak leaves earned, the better the quality of the
proposed project. Based on initial testing, the CeDES
seems to do a good job of sorting the poor projects from
the outstanding ones. While the CeDES is intended for
use as a tool for local development review, it can also be
used as a  marketing tool to let home buyers know how
green their new subdivision actually is.

Implications for the Watershed Manager

The redesign comparisons have several implica-
tions for the watershed manager. First, they offer com-
pelling quantitative evidence that open space design
can sharply reduce stormwater and nutrient export from
new development, and as such, can serve as an effective
tool for watershed protection. It is interesting to note

that open space design, by itself, produced nutrient
reductions roughly equivalent to those achieved by
structural stormwater practices.  In other words, nutri-
ent export from open space designs without stormwater
treatment was comparable to the conventional designs
with stormwater treatment. When open space design
were combined with effective stormwater treatment,
nutrient loads were sharply reduced, but were still
greater than pre-development conditions.

A second, more troubling implication is that it may
well be impossible to achieve a strict goal of no increase
in nutrient load for new development, even when the
best site design and most sophisticated stormwater
practices are applied. A handful of communities have
adopted stormwater criteria that mandate that no net
increase in phosphorus load occur as a result of devel-
opment, but as the redesign comparisons in this article
show, such criteria are not likely to be actually achieved.
Thus, if nutrient loads are capped in a watershed,
managers may need to remove pollutants at existing
developments with stormwater retrofits in order to
offset increases in nutrient loads produced by new
development.

The redesign research also has some implications
for watershed-based zoning. Quite simply, a shift from
conventional to open space design can reduce the
impervious cover of many residential zoning categories
by as much as 30 to 40%. In some watersheds, an
aggressive shift to open space design in new residential
zones is an essential strategy to meet an impervious
cover cap for protecting sensitive or impacted streams.

Another notable finding is that large lot subdivi-
sions have the potential to generate the same unit area
nutrient export as higher density subdivisions. The
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high nutrient loading from large lot developments in un-
sewered areas is attributed to subsurface discharges
from septic systems. From a nutrient management stand-
point, it may be more cost effective to regulate septic
system performance than stormwater performance in
very low density residential subdivisions located on
permeable soils.

Lastly, watershed managers have only a few tools
at their disposal that offer developers a real chance to
save money. The economic evidence clearly suggests
that open space design is such a tool, and has potential
to either reduce the cost of development, or at least
offset the cost of other watershed protection measures.
However, despite its economic and environmental ben-
efits, open space design is not a development option in
many communities, nor is it widely used by most devel-
opers even when available.  Many communities will
need to fundamentally change their local development
rules in order to make open space design an attractive
development option.

Site planning roundtables that involve the local
players that shape new residential development, de-
scribed later in this issue, are an effective way to bring
this change about.  The ultimate goal is to make open
space design a “by-right” form of development, so that
its design, review and approval are just as easy and
certain as a conventional subdivision. Who knows, the
day may come when a special exception or permit is
needed to build a conventional subdivision.  - JAZ
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Feature Article II

Description of the Simplified Urban Nutrient Output Model
The basic tool used in the redesign analysis was a spreadsheet model known as the Simplified Urban Nutrient Output Model (SUNOM).
The SUNOM model computes the annual hydrologic budget, nutrient export and infrastructure cost for individual development sites,
using simple input variables that can be easily derived or measured from any site engineering plan.

The first step in applying the SUNOM model is to measure the fraction of the site in each of six categories of surface cover: impervious
surfaces, lawns, forests/wetlands, meadow, open water, and stormwater treatment areas. In the next step, the user measures key
infrastructure variables from the site plan including the length of roads, sidewalks, water and sewer utilities, curb and gutter, and storm
drain pipes (in some cases, widths or diameters are needed as well). Basic soil type data is then  collected, in order to classify soils
according to the hydrologic soil group(s) present on the pervious surfaces of the site. Lastly, basic data is assembled on the size
and type of stormwater practices and septic systems, when present. Depending on the size and complexity of the plan, it typically
takes about a day to derive all the necessary inputs to operate the model.

Estimating Hydrology for the Site

SUNOM operates based on a simplified water balance.  Rainfall can take several different pathways once it reaches the ground surface.
A fraction of the rainfall leaves the site directly as stormwater runoff, while the remainder infiltrates into the subsurface soils (storage
in surface depressions or interception by the tree canopy interception is ignored in the model, since they are a small and often temporary
component of the annual water balance).  Once water  infiltrates into the soil, much of it  returns to the atmosphere through
evapotranspiration. The remainder moves to shallow ground water, is transported as interflow, or recharges deeper groundwater.
The SUNOM model does not differentiate between these three final destinations, but simply computes the total volume of subsurface
infiltration.  The water budget can be adjusted further if lawn irrigation or septic system effluent is expected to contribute "outside"
water to the development site.

Surface runoff from all surfaces is calculated using a volumetric runoff coefficient that is closely related to impervious cover.  Resulting
runoff quantities are normalized to runoff inches over the entire site (Schueler, 1987).  Surface runoff from natural cover and turf are
computed assuming that these areas are one percent impervious  (NVPDC, 1980), but these values can be changed to reflect the
prevailing soil type or soil compaction (see article 36).

Figure 1:  The SUNOM Model Operates Using Basic Site Variables That Can Be Easily Derived From
Most Site Plan Submittals
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Estimating infiltration is a somewhat trickier affair. For the purposes of the model, total infiltration is defined as the sum of
subsurface infiltration plus septic infiltration.  Subsurface infiltration is estimated based on annual infiltration volume for the
prevailing hydrologic soil group of the pervious area, which can be adjusted for soil compaction. The annual volume of subsurface
infiltration is calculated without estimating its final destination (i.e., quick interflow, deep recharge, shallow groundwater).  Once
annual stormwater runoff and subsurface infiltration volumes are calculated, they can be checked against an annual evapotrans-
piration volume to ensure that the overall water balance is reasonable.

Annual septic system infiltration is calculated under the assumption that entire wastewater flow into a septic system infiltrates
to the subsurface. The volume of this wastewater flow, in site-inches, is derived as a function of the number of individuals using
each septic system multiplied by their per capita annual water use. Some stormwater practices can take surface runoff and convert
it into subsurface infiltration. The model accounts for this by deducting the fraction of treated runoff volume that is infiltrated
back into the soil from the annual stormwater runoff volume and adding it to the infiltration volume.

Calculation of Nutrient Loads

This module computes nutrient loads for each of the types of surface cover present at a site by multiplying its computed stormwater
runoff and subsurface infiltration volume by a median nutrient concentration. For stormwater flows, the mean concentrations are
derived based on national stormwater monitoring data or single land use or source area marketing data.  Subsurface nutrient
concentrations for natural areas are estimated based on measured baseflow concentrations from adjacent undeveloped receiving
waters. Median  nutrient concentrations from published sources were used to characterize the subsurface concentrations from
turf areas.  In the case of septic systems, typical per capita septic loads, along with septic efficiencies, were used to characterize
this nutrient loading source.

The total annual nutrient load for a development site is then computed as the sum of the stormwater runoff load, and the subsurface
infiltration load from natural areas,  turf, and septic systems.  Surface stormwater loads are adjusted to reflect pollutant reduction
by stormwater practices  if they are present. The spreadsheet contains typical nutrient removal rates for many common stormwater
practices (seearticle 64). Subsurface infiltration loads can also be adjusted to reflect the use of innovative septic system technology
with higher nutrient removal capability. Default data are provided in the SUNOM model for all nutrient concentration and removal
parameters, but the user can also supply their own estimates if better local or regional data are available.

Development Cost

The SUNOM modules computes the cost of building the infrastructure to serve a new development. The module calculates these
costs based on the dimensions of the infrastructure that are specified in the development plan, and supplied as model input (e.g.,
length and area of roads, length and diameter of pipe). These units of infrastructure  are then multiplied by unit costs  that were
derived for the mid-Atlantic region. The SUNOM model can estimate the following component costs: paving for roads or parking
lots, curb and gutter, sidewalks, stormwater conveyance, utilities, landscaping, reforestation, septic systems and other necessary
elements for site construction.  Stormwater treatment  costs are calculated as a function of the volume of stormwater runoff treated
by the practice using predictive equations developed by the Center (see article 68). At this time, the SUNOM model does not
estimate engineering or permitting costs, nor does it itemize costs related to clearing, grading and erosion and sediment control,
but these enhancements can be added by the user.

Appropriate Use of the SUNOM Model

The SUNOM model is basically a simple accounting tool to track the annual runoff,  nutrient loads, and total infrastructure costs
from four kinds of surface cover in a development plan. The model is  most appropriately used as a tool to compare how these
factors change in response to different development scenarios. These "redesign" scenarios help demonstrate the costs and
benefits of better site design. As with any empirical model, it is very important to make sure that parameter values are sensible
and regionally appropriate. The user should always check whether default infiltration rates, nutrient concentrations, removal rates
and unit costs make sense given local conditions. The SUNOM model is intended to serve as a planning model rather than an
engineering model. More detailed simulation models or monitoring may be required to give the precise and accurate predictions
needed for actual engineering design at a given development site.  More extensive documentation on the model is contained in
Appendix A of CWP, 1998. We are continually improving the SUNOM model, and the most recent version, which utilizes a
Microsoft Excel spreadsheet, is available through the Center at a nominal charge.
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The Importance of Imperviousness

The emerging field of urban watershed protection
often lacks a unifying theme to guide the efforts
of its many participants—planners, engineers,

landscape architects, scientists, and local officials. The
lack of a common theme has often made it difficult to
achieve a consistent result at either the individual
development site or cumulatively, at the watershed
scale.

In this article a unifying theme is proposed based on
a physically defined unit:  imperviousness. Impervious-
ness here is defined as the sum of roads, parking lots,
sidewalks, rooftops, and other impermeable surfaces of
the urban landscape. This variable can be easily mea-
sured at all scales of development, as the percentage of
area that is not “green.”

Imperviousness is a very useful indicator with which
to measure the impacts of land development on aquatic
systems. Reviewed here is the scientific evidence that
relates imperviousness to specific changes in the hy-
drology, habitat structure, water quality and biodiversity
of aquatic systems. This research, conducted in many
geographic areas, concentrating on many different vari-
ables, and employing widely different methods, has
yielded a surprisingly similar conclusion: stream degra-
dation occurs at relatively low levels of imperviousness
(~10%). Most importantly, imperviousness is one of the
few variables that can be explicitly quantified, managed
and controlled at each stage of land development. The
remainder of this article details the relationship between
imperviousness and stream quality.

The Components of Imperviousness

Imperviousness represents the imprint of land de-
velopment on the landscape. It is composed of two
primary components:  the rooftops under which we live,
work and shop, and the transport system (roads, drive-
ways, and parking lots) that we use to get from one roof
to another. As it happens, the transport component
now often exceeds the rooftop component in terms of
total impervious area created. For example,
transport-related imperviousness comprised 63 to 70%
of total impervious cover at the site in 11 residential,
multifamily and commercial areas where it had actually
been measured (City of Olympia, 1994b). This phenom-
enon is observed most often in suburban areas and
reflects the recent ascendancy of the automobile in both
our culture and landscape. The sharp increases in per

capita vehicle ownership, trips taken, and miles trav-
elled have forced local planners to increase the relative
size of the transport component of imperviousness over
the last two decades.

Traditional zoning has strongly emphasized and
regulated the first component (rooftops) and largely
neglected the transport component. While the rooftop
component is largely fixed in zoning, the transport
component is not. As an example, nearly all zoning
codes set the maximum density for an area, based on
dwelling units  or rooftops. Thus, in a given area, no
more than one single family home can be located on each
acre of land, and so forth.

Thus, a wide range in impervious cover is often seen
for the same zoning category. For example, impervious
area associated with medium density single family homes
can range from 20% to nearly 50%, depending on the
layout of streets and parking. This suggests that signifi-
cant opportunities exist to reduce the share of impervi-
ousness from the transport component.

Imperviousness and Runoff

The relationship between imperviousness and run-
off may be widely understood, but it is not always fully
appreciated. Figure 1 illustrates the increase in the site
runoff coefficient as a result of site impervious cover,
developed from over 40 runoff monitoring sites across
the nation. The runoff coefficient ranges from zero to
one and expresses the fraction of rainfall volume that is
actually converted into storm runoff volume. As can be
seen, the runoff coefficient closely tracks percent im-
pervious cover, except at low levels where soils and
slope factors become more important. In practical terms,
this means that the total runoff volume for a one-acre
parking lot (Rv = 0.95) is about 16 times that produced
by an undeveloped meadow (Rv = 0.06).

To put this in more understandable terms, consider
the runoff from a one-inch rainstorm (see Table 1). The
total runoff from a one-acre meadow would fill a stan-
dard size office to a depth of about two feet (218 cubic
feet). By way of comparison, if that same acre was
completely paved, a one-inch rainstorm would com-
pletely fill your office, as well as the two next to it. The
peak discharge, velocity and time of concentration of
stormwater runoff also exhibit a striking increase after
a meadow is replaced by a parking lot (Table 1).

Feature article from Watershed Protection Techniques. 1(3): 100-111

Article 1
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Because infiltration is reduced in impervious areas,
one would expect groundwater recharge to be propor-
tionately reduced. This, in turn, should translate into
lower dry weather stream flows. Actual data, however,
that demonstrate this effect is rare. Indeed, Evett et al.
(1994) could not find any statistical difference in low
stream flow between urban and rural watersheds after
analyzing 16 North Carolina watersheds. Simmons and
Reynolds (1982) did note that dry weather flows dropped

20 to 85% after development in several urban water-
sheds in Long Island, New York.

It should be noted that transport-related impervi-
ousness often exerts a greater hydrological impact than
the rooftop-related imperviousness. In residential ar-
eas, runoff from rooftops can be spread out over pervi-
ous areas, such as backyards, and rooftops are not
always directly connected to the storm drain system.
This may allow for additional infiltration of runoff.
Roads and parking lots, on the other hand, are usually
directly connected to the storm drain system.

Imperviousness and the Shape of Streams

Confronted by more severe and more frequent floods,
stream channels must respond. They typically do so by
increasing their cross-sectional area to accommodate
the higher flows. This is done either through widening
of the stream banks, downcutting of the stream bed, or
frequently, both. This phase of channel instability, in
turn, triggers a cycle of streambank erosion and habitat
degradation.

The critical question is at what level of development
does this cycle begin? Recent research models devel-
oped in the Pacific Northwest suggest that a threshold
for urban stream stability exists at about 10% impervi-
ousness (Booth, 1991; Booth and Reinelt, 1993) (Figure
2). Watershed development beyond this threshold con-
sistently resulted in unstable and eroding channels.
The rate and severity of channel instability appears to
be a function of sub-bankfull floods, whose frequency
can increase by a factor of 10 even at relatively low levels
of imperviousness (Hollis, 1975; Macrae and Marsalek,
1992; Schueler, 1987).

Parking
Runoff or Water Quality Parameter Lot Meadow

Curve number (CN) 98 58
Runoff coefficient 0.95 0.06
Time of concentration (minutes) 4.8 14.4
Peak discharge rate (cfs), 2 yr., 24 hr. storm 4.3 0.4
Peak discharge rate (cfs), 100 yr. storm 12.6 3.1
Runoff volume from one-inch storm (cubic feet) 3450 218
Runoff velocity @ 2 yr. storm (feet/second) 8 1.8
Annual phosphorus load (lbs/ac./yr.). 2 0.50
Annual nitrogen load (lbs/ac./yr.). 15.4 2.0
Annual zinc load (lbs/ac./yr.) 0.30 ND

Key Assumptions:
Parking lot is 100% impervious with 3% slope, 200 feet flow length,
Type 2 Storm, 2 yr. 24 hr. storm = 3.1 inches, 100 yr. storm = 8.9
inches, hydraulic radius = 0.3, concrete channel, and suburban
Washington ‘C’ values.
Meadow is 1% impervious with 3% slope, 200 foot flow length, good
vegetative condition, B soils, and earthen channel.

Table 1:Comparison of One Acre of Parking Lot Versus
One Acre of Meadow in Good Condition

Figure 1: Watershed Imperviousness and the Storm Runoff Coefficient

0018699



3

A major expression of channel instability is the loss
of instream habitat structures, such as the loss of pool
and riffle sequences and overhead cover, a reduction in
the wetted perimeter of the stream and the like. A number
of methods have been developed to measure the struc-
ture and quality of instream habitat in recent years (Galli,
1993; Gibson et al., 1993; Plafkin et al., 1989). Where
these tools have been applied to urban streams, they
have consistently demonstrated that a sharp threshold
in habitat quality exists at approximately 10 to 15%
imperviousness (Booth and Reinelt, 1993; Galli, 1994;
Shaver et al., 1995). Beyond this threshold, urban
stream habitat quality is consistently classified as poor.

Imperviousness and Water Quality

Impervious surfaces collect and accumulate pollut-
ants deposited from the atmosphere, leaked from ve-
hicles or derived from other sources. During storms,
accumulated pollutants are quickly washed off and
rapidly delivered to aquatic systems.

Monitoring and modeling studies have consis-
tently indicated that urban pollutant loads are directly
related to watershed imperviousness. Indeed, impervi-
ousness is the key predictive variable in most simula-
tion and empirical models used to estimate pollutant
loads. For example, the Simple Method assumes that
pollutant loads are a direct function of watershed imper-
viousness (Schueler, 1987), as imperviousness is the
key independent variable in the equation.

Threshold Limits for Maintaining Background
Pollutant Loads

Suppose that watershed runoff drains into a lake
that is phosphorus-limited. Also assume that the present
background load of phosphorus from a rural land use
amounts to 0.5 lbs/ac/yr. The Simple Method predicts
that the post-development phosphorus load will exceed
background loads once watershed imperviousness
exceeds 20 to 25% (Figure 3), thereby increasing the risk
of nutrient over-enrichment in the lake.

Urban phosphorus loads can be reduced when
urban stormwater treatment practices are installed, such
as stormwater ponds, wetlands, filters or infiltration
practices. Performance monitoring data indicates that
stormwater practices can reduce phosphorus loads by
as much as 40 to 60%, depending on the practice
selected. The impact of this pollutant reduction on the
post-development phosphorus loading rate from the
site is shown in Figure 3. The net effect is to raise the
phosphorus threshold to about 35 to 60% impervious-
ness, depending on the performance of the stormwater
practice installed. Therefore, even when effective prac-
tices are widely applied, a threshold of imperviousness
is eventually crossed, beyond which predevelopment
water quality cannot be maintained.

Imperviousness and Stream Warming

Impervious surfaces both absorb and reflect heat.
During the summer months, impervious areas can have
local air and ground temperatures that are 10 to 12
degrees warmer than the fields and forests that they
replace. In addition, the trees that could have provided
shade to offset the effects of solar radiation are absent.

Water temperature in headwater streams is strongly
influenced by local air temperatures. Galli (1991) re-
ported that stream temperatures throughout the sum-
mer are increased in urban watersheds, and the degree
of warming appears to be directly related to the imper-
vious cover of the contributing watershed. He moni-
tored five headwater streams in the Maryland Piedmont
over a six-month period, each of which had different
levels of impervious cover (Figure 4). Each of the urban
streams had mean temperatures that were consistently
warmer than a forested reference stream, and the size of
the increase (referred to as the delta-T) was a direct
function of watershed imperviousness. Other factors,
such as lack of riparian cover and ponds, were also
demonstrated to amplify stream warming, but the pri-
mary contributing factor appeared to be watershed
impervious cover (Galli, 1991).

Imperviousness and Stream Biodiversity

The health of the aquatic ecosystem is a strong
environmental indicator of watershed quality. A num-
ber of research studies have recently examined the links
between imperviousness and the biological diversity in
streams. Some of the key findings are summarized in
Table 2.

Figure 2: Channel Stability as a Function of Imperviousness
   (Booth and Reinelt, 1993)
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Figure 4: The Effect of Impervious Cover on Stream Temperature (Galli, 1991)

Figure 3: The Effect of Impervious Cover on Urban Phosphorus Load Under Several Sce-
narios, as Computed by the Simple Method
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Aquatic Insects

The diversity, richness and composition of the
aquatic insect community has frequently been used to
evaluate the quality of urban streams. Not only are
aquatic insects a useful environmental indicator, but
they also form the base of the stream food chain in most
regions of the country.

Klein (1979) was one of the first to note that macro-
invertebrate diversity drops sharply in urban streams in
Maryland. Diversity consistently became poor when
watershed imperviousness exceeded 10 to 15%. The
same basic threshold has been reported by all other
research studies that have looked at macroinvertebrate
diversity in urban streams (Table 2).

In each study, sensitive macroinvertebrates were
replaced by ones that were more tolerant of pollution
and hydrologic stress. Species such as stoneflies, may-
flies, and caddisflies largely disappeared and were
replaced by chironomids, tubificid worms, amphipods,
and snails. Species that employ specialized feeding
strategies—shredding leaf litter, grazing rock surfaces,
filtering organic matter that flows by, or preying on
other insects—were lost.

A typical example of the relationship between imper-
viousness and macroinvertebrate diversity is shown in
Figure 5. The graph summarizes diversity trends for 23
sampling stations in headwater streams of the Anacostia
watershed (Schueler and Galli, 1992). While good to fair

diversity was noted in all headwater streams with less
than 10% impervious cover, nearly all stations with 12%
or more impervious cover recorded poor diversity. The
same sharp drop in macroinvertebrate diversity at around
12 to 15% impervious cover was also observed in
streams in the coastal plain and piedmont of Delaware
(Shaver et al., 1995).

Other studies have utilized other indicators to mea-
sure the impacts of urbanization on stream insect com-
munities. For example, Jones and Clark (1987) monitored
22 stations in Northern Virginia and concluded that
aquatic insect diversity composition changed markedly
after watershed population density exceeded four  or
more individuals per acre. This population density
roughly translates to half-acre or one acre lot residential
use, or perhaps 10 to 15% imperviousness.

Steedman (1988)  evaluated 208 Ontario stream sites,
and concluded that aquatic insect diversity shifted from
fair to poor at about 35% urban land use. Since “urban
land” includes both pervious and impervious cover, the
actual threshold in the Ontario study may well be closer
to seven to 10% imperviousness (Booth and Reinelt,
1993). Steedman also reported that urban streams with
intact riparian forests had higher diversity than those
that did not, for the same level of urbanization.

While the exact point at which stream insect diver-
sity shifts from fair to poor is not known with absolute
precision, it is clear that few, if any, urban streams can

Figure 5: Impacts of Imperviousness on Macroinvertebrate Communities in the Headwater
Streams of the Anacostia River (Schueler and Galli, 1992)
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Table 2: Review of Key Findings of Urban Stream Studies Examining the Relationship of
     Urbanization to Stream Quality

Ref. Year Location Biological Parameter Key Finding
   

Booth 1991 Seattle Fish habitat/ Channel stability and fish habitat
channel stability quality declined rapidly after 10% imperv.

Galli 1994 Maryland Brown trout Abundance and recruitment of brown trout
declines sharply at 10-15% imperv.

Benke 1981 Atlanta Aquatic insects Negative relationship between number of
et al. insect species and urbanization in 21

streams

Jones 1987 Northern Aquatic insects Urban streams had sharply lower diversity of
and Clark Virginia aquatic insects when human population

density exceeded 4 persons/acre. (esti-
mated 15-25% imperv. cover)

Limburg 1990 New York Fish spawning Resident and anadromous fish eggs and
and larvae declined sharply in 16 tributary
Schimdt streams greater than 10% imperv.

Shaver 1994 Delaware Aquatic insects Insect diversity at 19 stream sites dropped
et al. sharply at 8 to 15% imperv.

Shaver 1994 Delaware Habitat quality Strong relationship between insect diversity
et al. and habitat quality; majority of 53 urban

streams had poor habitat

Schueler 1992 Maryland Fish Fish diversity declined sharply with increas-
and Galli ing imperv., loss in diversity began at

10-12% imperv.

Schueler 1992 Maryland Aquatic insects Insect diversity metrics in 24 subwatersheds
and Galli shifted from good to poor over 15% imperv.

Black 1994 Maryland Fish/insects Fish, insect and habitat scores were all
and Veatch ranked as poor in 5 subwatersheds that

were greater than 30% imperv.

Klein 1979 Maryland Aquatic insects/fish Macroinvertebrate and fish diversity declines
rapidly after 10% imperv.

Luchetti 1993 Seattle Fish Marked shift from less tolerant coho salmon
and to more tolerant cutthroat trout populations
Fuersteburg noted at 10-15% imperv. at 9 sites

Steedman 1988 Ontario Aquatic insects Strong negative relationship between biotic
integrity and increasing urban land use/
riparian condition at 209 stream sites.
Degradation begins at about 10% imperv.

Pedersen 1986 Seattle Aquatic insects Macroinvertebrate community shifted to
and chironomid, oligochaetes and amphipod
Perkins species tolerant of unstable conditions.

Steward 1983 Seattle Salmon Marked reduction in coho salmon popula-
tions noted at 10-15% imperv. at 9 sites

Taylor 1993 Seattle Wetland plants/ Mean annual water fluctuation was inversely
amphibians correlated to plant and amphibian density in

urban wetlands. Sharp declines noted
over 10% imperv.

Garie and 1986 NewJersey Aquatic insects Drop in insect taxa from 13 to 4 noted in
McIntosh urban streams

Yoder 1991 Ohio Aquatic insects/ 100% of 40 urban sites sampled had fair to
fish very poor index of biotic integrity scores
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support diverse aquatic insect communities at moder-
ate to high levels of impervious cover (25% or more).
Four different studies  (Benke et al., 1981; Black and
Veatch, 1994; Booth, 1991; Garie and McIntosh, 1986)
all failed to find aquatic insect communities with good
or excellent diversity in these highly urban streams.

Fish Surveys

The abundance and diversity of the fish community
can also serve as an excellent environmental indicator.
Surprisingly, relatively few studies have examined the
influence of imperviousness on fish communities in
headwater streams. The results of one study are illus-
trated in Figure 6. Four similar subwatersheds in the
Maryland Piedmont were sampled for the number of fish
species present. As the level of watershed impervious-
ness increased, the number of fish species collected
dropped. Two sensitive species (trout and sculpin)
were lost as imperviousness increased from 10 to 12%,
and four more were lost when impervious cover in-
creased to 25%. Significantly, only two species re-
mained in the fish community at 55% imperviousness.
Sensitive species, defined as those with a strong depen-
dence on the substrate for feeding and/or spawning,
showed a more precipitous decline. Klein (1979) found
a similar relationship between fish diversity and water-
shed impervious cover in several dozen headwater
streams in the Maryland Piedmont.

Salmonid fish species (trout and salmon) and anadro-
mous fish species appear to be most negatively im-
pacted by impervious cover. Trout have stringent tem-
perature and habitat requirements, and seldom are
present in mid-Atlantic watersheds where impervious-
ness exceeds 15% (Galli, 1994). Declines in trout spawn-
ing success are evident above 10% imperviousness
(Galli, 1994). In the Pacific Northwest, Luchetti and
Feurstenburg (1993) seldom found sensitive coho
salmon in watersheds beyond 10 or 15% impervious-
ness. Booth and Reinelt (1993) noted that most urban
stream reaches had poor quality fish habitat when
imperviousness exceeded eight to 12%.

Fish species that migrate from the ocean to spawn
in freshwater creeks are also very susceptible to impacts
of urbanization such as fish barriers, pollution, flow
changes, and other factors. For example, Limburg and
Schmidt (1990) discovered that the density of anadro-
mous fish eggs and larvae declined sharply after a 10%
imperviousness threshold was surpassed in 16 subwa-
tersheds draining into the Hudson River.

The Influence of Imperviousness on Other Urban
Water Resources

Several other studies point to the strong influence
of imperviousness on other important aquatic systems
such as shellfish beds and wetlands.

Figure 6: Fish Diversity as a Function of Watershed Imperviousness in Four Subwatersheds
in the Maryland Piedmont (Schueler and Galli, 1992)

0018704



8

Even relatively low levels of urban development
yield high levels of bacteria, derived from urban runoff
or failing septic systems. These consistently high bac-
terial counts often result in the closure of shellfish beds
in coastal waters, and it is not surprising that most
closed shellfish beds are in close proximity to urban
areas. Indeed, it may be difficult to prevent shellfish
closure when more than one septic drain field is present
per seven acres—a very low urban density (Duda and
Cromartie, 1982). Although it is widely believed that
urban runoff accounts for many shellfish bed closures
(now that most point sources have been controlled), no
systematic attempt has yet been made to relate water-
shed imperviousness to the extent of shellfish bed
closures.

Taylor (1993) examined the effect of watershed
development on 19 freshwater wetlands in King County,
Washington, and concluded that the additional storm-
water contributed to greater annual water level fluctua-
tions (WLF). When the annual WLF exceeded about
eight  inches, the richness of both the wetland plant and
amphibian community dropped sharply. This increase
in WLF began to occur consistently when upstream
watersheds exceeded 10 to 15% imperviousness.

Implications at the Watershed Level

The many independent lines of research reviewed
here converge toward a common conclusion: that it is
extremely difficult to maintain predevelopment stream
quality when watershed development exceeds 10 to
15% impervious cover. What implications might this
apparent threshold have for watershed planning?

Should Low Density or High Density Development be
Encouraged?

At first glance, it would seem appropriate to limit
watershed development to no more than 10% total
impervious cover. While this approach may be wise for
an individual “sensitive” watershed, it is probably not
practical as a uniform standard. Only low density devel-
opment would be feasible under a 10% zoning scenario,
perhaps one-acre lot residential zoning, with a few
widely scattered commercial clusters. At the regional
scale, development would thus be spread over a much
wider geographic area than it would otherwise have
been. At the same time, additional impervious area (in
the form of roads) would be needed to link the commu-
nity together.

Paradoxically, the best way to minimize the creation
of additional impervious area at the regional scale is to
concentrate it in high density clusters or centers. The
corresponding impervious cover in these clusters is
expected to be very high (25% to 100%), making it
virtually impossible to maintain predevelopment stream
quality. A watershed manager must then confront the

fact that to save one stream’s quality it may be neces-
sary to degrade another.

A second troubling implication of the impervious
cover/stream quality relationship involves the large
expanses of urban areas that have already been densely
developed. Will it be possible to fully restore stream
quality in watersheds with high impervious cover?
Some early watershed restoration work does suggests
that biological diversity in urban streams can be par-
tially restored, but only after extensive stormwater
retrofit and habitat structures are installed. For example,
fish and macroinvertebrate diversity has been partially
restored in one tributary of Sligo Creek, Maryland (Galli,
1994). In other urban watersheds, however, comprehen-
sive watershed restoration may not be feasible, due to
a lack of space, feasible sites, or funding.

A Proposed Scheme for Classifying Urban Stream
Quality Potential

The thresholds provide a reasonable foundation for
classifying the potential stream quality in a watershed
based on the ultimate amount of impervious cover. One
such scheme is outlined in Table 3. It divides urban
streams into three management categories based on the
general relationship between impervious cover and
stream quality:

1. Sensitive streams (one to 10% impervious
cover)

2. Impacted streams (11 to 25% impervious
cover)

3. Non-supporting streams (26 to 100% im-
pervious cover)

The resource objective and management strategies
in each stream category differ to reflect the potential
stream quality that can be achieved. The most protec-
tive category are “sensitive streams” in which strict
zoning, site impervious restrictions, stream buffers and
stormwater practices are applied to maintain
predevelopment stream quality. “Impacted streams”
are above the threshold and can be expected to experi-
ence some degradation after development (i.e., less
stable channels and some loss of diversity). The key
resource objective for these streams is to mitigate these
impacts to the greatest extent possible, using effective
stormwater management practices.

The last category, "non-supporting streams," rec-
ognizes that predevelopment channel stability and
biodiversity cannot be fully maintained, even when
stormwater practices or retrofits are fully applied. The
primary resource objective shifts to protect down-
stream water quality by removing urban pollutants.
Efforts to protect or restore biological diversity in
degraded streams are not abandoned; in some priority
subwatersheds,  intensive stream restoration techniques
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are employed to attempt to partially restore some as-
pects of stream quality. In other subwatersheds, how-
ever, new development (and impervious cover) is en-
couraged to protect other sensitive or  impacted streams.

Watershed-Based Zoning

Watershed-based zoning is based on the premise
that impervious cover is a superior measure for gauging
the impacts of growth, compared to population density,
dwelling units or other factors. The key steps in
watershed-based zoning are as follows: First, a commu-
nity undertakes a comprehensive physical, chemical
and biological monitoring program to asses the current
quality of its entire inventory of streams. The data are
used to identify the most sensitive stream systems and
to refine impervious/stream quality relationships. Next,
existing impervious cover is measured and mapped at
the subwatershed level. Projections of future impervi-
ous cover due to forecasted growth are also made at this
time.

The third step involves designating the future
stream quality for each subwatershed based on some
adaptation of the urban stream classification scheme
presented earlier.  The existing land use master plan is
then modified to ensure that future growth (and imper-
vious cover) is consistent with the designated stream
classification for each subwatershed.

The final step in the watershed-based zoning pro-
cess involves the adoption of specific resource objec-

tives for each stream and subwatershed. Specific poli-
cies and practices on impervious cover limits, stormwa-
ter practices, and buffers are then instituted to meet the
stream resource objective, and these practices directly
applied to future development projects.

Watershed-based zoning should provide managers
with greater confidence that resource protection objec-
tives can be met in future development. It also forces
local governments to make hard choices about which
streams will be fully protected and which will become at
least partially degraded. Some environmentalists and
regulators will be justifiably concerned about the streams
whose quality is explicitly sacrificed under this scheme.
However, the explicit stream quality decisions which are
at the heart of watershed-based zoning are preferable to
the uninformed and random “non-decisions” that are
made every day under the present zoning system.

A Cautionary Note

While the research on impervious cover and stream
quality is compelling, it is doubtful whether it can serve
as the sole foundation for legally defensible zoning and
regulatory actions at the current time. One key reason
is that the research has not been standardized. Different
investigators, for example, have used different methods
to define and measure imperviousness. Second, re-
searchers have employed a wide number of techniques
to measure stream quality characteristics that are not
always comparable with each other.  Third, most of the
studies have been confined to few ecoregions in the

Table 3: A Possible Scheme for Classifying and Managing for Headwater Urban Streams
Based on Ultimate Imperviousness

Urban Stream Sensitive Impacted Non-supporting
Classification (0-10% Imperv.) (11-25% Imperv.) (26-100% Imperv.)

Channel stability Stable Unstable Highly Unstable

Water quality Good Fair Fair-Poor

Stream biodiversity Good-Excellent Fair-Good Poor

Resource objective Protect biodiversity Maintain critical ele- Minimize downstream
and channel stability ments of stream quality pollutant loads

Water quality Sediment and Nutrient and Control bacteria
objectives temperature metal loads

Stormwater Practice Secondary environmental Removal efficiency Removal efficiency
Selection Factors impacts

Land Use Controls Watershed-wide imp. Site imp. cover limits Additional infill and
cover limits (ICLs), (ICLs) redevelopment
site ICLs encouraged

Monitoring and GIS monitoring of imp. Same as “Stressed” Pollutant load
enforcement cover, biomonitoring modeling

Development rights Transferred out None Transferred in

Riparian buffers Widest buffer network Average bufferwidth Greenways
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country. Little research has been conducted in the
Northeast, Southeast, Midwest, and semi-arid Western
regions. Lastly, none of the studies has yet examined
the effect of widespread application of  stormwater
practices on impervious cover/stream quality relation-
ships. Until studies determine how much stormwater
practices can “cheat” the impervious cover/stream qual-
ity relationship, it can be argued that structural prac-
tices alone can compensate for imperviousness effects.

On the positive side, it may be possible for a com-
munity to define the impervious cover/stream quality
relationship in a short time and at relatively low cost. A
suggested protocol for conducting a watershed moni-
toring study is presented in Table 4. The protocol
emphasizes comparative sampling of a large population
of urban subwatersheds of different increments of
imperviousness (perhaps 20 to 50).

A rapid sampling program collects consistent data
on hydrologic, morphologic, water quality, habitat and
biodiversity variables within each subwatershed. For
comparison purposes, series of undeveloped and un-
disturbed reference streams are also monitored. The
sampling data are then statistically and graphically
analyzed to determine the presence of imperviousness/
stream quality relationships.

The protocol can be readily adapted to examine how
stormwater practices can shift the stream quality/imper-
viousness relationship. This is done by adjusting the
sampling protocol to select two groups of study subwa-
tersheds: those that are effectively served by stormwa-
ter practices and those that are not.

Table 4: Proposed Protocol for Defining Functional Relationships Between Watershed
Imperviousness and Stream Quality

■ General study design
A systematic evaluation of stream quality for a population of 20 to 50 small subwatersheds that have
different levels of watershed imperviousness. Selected field measurements are collected to represent
key hydrological, morphological, water quality, habitat and biodiversity variables within each defined
subwatershed. The population of subwatershed data is then statistically analyzed to define functional
relationships between stream quality and imperviousness.

■ Defining reference streams
Up to 5 non-urban streams in same geo-hydrological region, preferably fully forested, or at least full
riparian forest coverage along same length. Free of confounding NPS sources, imperviousness less
than 5%, natural channel and good habitat structure.

■ Basic Subwatershed Variables
Watershed area, standard definition and method to calculate imperviousness, presence/absence of
stormwater practices.

■ Selecting subwatersheds
Drainage areas from 100 to 500 acres, known level of imperviousness and age, free of confounding
sources (active construction, mining, agriculture, or point sources). Select three random non-overlapping
reaches (100 feet) for summer and winter sampling of selected variables in each of five key variables
groups:

1. Hydrology variables: summer dry weather flow, wetted perimeter, cross-sectional area of stream,
peak annual storm flow (if gaged).

2. Channel morphology variables: channel alteration, height, angle and extent of bank erosion,
substrate embeddedness, sediment deposition, substrate quality.

3. Water quality variables: summer water temperature, turbidity, total dissolved solids, substrate fouling
index, EP toxicity test, wet weather bacteria, wet weather hydrocarbon.

4. Habitat Variables: pool- riffle ratio, pool frequency, depth and substrate, habitat complexity, instream
cover, riffle substrate quality, riparian vegetative cover, riffle embeddeness

5. Ecological Variables: fish diversity, macroinvertebrate diversity, index of biological integrity, EPA
Rapid Bioasessment Protocol, fish barriers, leaf pack processing rate.
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Conclusion

Research has revealed that imperviousness is a
powerful and important indicator of future stream qual-
ity and that significant degradation occurs at relatively
low levels of development. The strong relationship
between imperviousness and stream quality presents a
serious challenge for urban watershed managers. It
underscores the difficulty in maintaining urban stream
quality in the face of development.

At the same time, imperviousness represents a
common currency that can be measured and managed
by planners, engineers and landscape architects alike.
It links activities of the individual development site with
its cumulative impact at the watershed scale. With
further research, impervious cover can serve as an
important foundation for more effective land use plan-
ning decisions.
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For watershed managers, the location of poten-
tial sources of bacterial contamination is an
important step in addressing urban water qual-

ity concerns. Inappropriate or illicit discharges may
account for a significant amount of the pollutants
discharged from storm sewerage systems (Pitt and
McLean, 1986), including wastewater that can be an
important source of fecal coliforms and pathogens. The
development of screening techniques to detect these
discharges is a valuable tool in the management of
urban watersheds and in achieving water quality goals
in receiving waters.

Urban stormwater runoff is often made up of not just
the traditional precipitation that drains from city sur-
faces, but also waters from many other sources, includ-
ing illicit and/or inappropriate flows into the storm
drainage system. The EPA’s Nationwide Urban Runoff
Program (NURP) recognized the significance of the
impacts of pollutants from inappropriate entries into
urban storm sewerage (USEPA, 1983). The final NURP
report concluded that the costs and complications
involved with locating and eliminating such connec-
tions might pose a substantial problem in urban areas,
but provides opportunities for dramatic improvement in
the quality of urban stormwater discharges.

The following article contains a description of the
procedures developed during research conducted on
locating inappropriate discharges, especially the fac-
tors in selecting tracer indicators and identifying source
waters. These methods can be used in any urban
watershed, although the selection of specific tracers
would vary depending on the likely source flows. An
important premise for the development of this method-
ology was that the initial field screening effort would
require minimal effort and expense, but would have little
chance of missing a seriously contaminated outfall.
This screening program would then be followed by a
more in-depth investigation to better determine the
significance and source of the non-stormwater pollut-
ant discharges.

The screening approach is based on the identifica-
tion and quantification of clean baseflow and the con-
taminated components during dry weather flows. If the
relative amounts of potential components are known,
then the importance of the dry weather discharge can be
determined. As an example, if a dry weather flow is

mostly uncontaminated groundwater, but contains 5%
raw sanitary wastewater, it could still be an important
source of pathogenic bacteria.

Tracers can be used to identify relatively low con-
centrations of important source flows in dry weather
flows in storm drains. An ideal tracer should have the
following characteristics:

• Significant difference in pollutant concentrations
between possible source waters.

• Small variations in pollutant concentrations within
each likely source water.

• Conservative behavior (i.e., concentrations do
not change due to physical, chemical or biological
processes).

• Ease of measurement with adequate detection
limits, good sensitivity and repeatability.

Selection of Possible Tracers of Flow Sources

Table 1 compares the usefulness of candidate trac-
ers to identify different potential non-stormwater flow
sources. Generally speaking, natural and domestic wa-
ters should be uncontaminated. Sanitary sewage,
septage, and industrial source waters can produce toxic
or pathogenic conditions. Other source flows, such as
wash and rinse waters and irrigation return flows, may
cause nuisance conditions, or critically affect aquatic
life. Field traces marked by a black circle can probably
be used to identify the specific source flows by their
presence. White circles indicate that the potential source
flow probably will not contain the field tracer, and may
help confirm the presence of the source by its absence.

Readers will note that bacteria, specifically the fecal
coliform to fecal strep. bacteria ratio (FC/FS), has not
been included as a candidate field tracer. Geldreich
(1965) proposed this measures as a potential way to
identify if a contamination source is human or nonhu-
man in origin (FC/FS > 4 = Human; <0.7 = Non-human).
Die-off rates of the component bacteria, however, were
found to vary over time and space, making this measure
too undependable as tracer for sanitary sewage con-
tamination (see Table 2). There may be some value in
investigating specific bacteria types, biotypes or mark-
ers, but much care needs to be taken in the analysis and
interpretation of the results.

Use of Tracers to Identify Sources of
Contamination in Dry Weather Flow
by Melinda Lalor and Robert Pitt, Dept. of Civil and Environmental Engineering,
University of Alabama at Birmingham

Article 125
Feature Article from Watershed Protection Techniques. 3(1): 585 - 592
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Natural Potable Sanitary Septage Industrial Wash Rinse Irrigation
  Candidate Tracer water water sewage water water water water water

Fluoride ❍ ● ● ● ▲ ● ● ●

Hardness change ❍ ▲ ● ● ▲ ● ● ❍

Surfactants ❍ ❍ ● ❍ ❍ ● ● ❍

Florescence ❍ ❍ ● ● ❍ ● ● ❍

Potassium ❍ ❍ ● ● ❍ ❍ ❍ ❍

Ammonia ❍ ❍ ● ● ❍ ❍ ❍ ❍

Odor ❍ ❍ ● ● ● ▲ ❍ ❍

Color ❍ ❍ ❍ ❍ ● ❍ ❍ ❍

Clarity ❍ ❍ ● ● ● ● ▲ ❍

Floatables ❍ ❍ ● ❍ ● ▲ ▲ ❍

Deposits and stains ❍ ❍ ● ❍ ● ▲ ▲ ❍

Vegetation change ❍ ❍ ● ● ● ▲ ❍ ●

Structural damage ❍ ❍ ❍ ❍ ● ❍ ❍ ❍

Conductivity ❍ ❍ ● ● ● ▲ ● ●

Temperature change ❍ ❍ ▲ ❍ ● ▲ ▲ ❍

pH ❍ ❍ ❍ ❍ ● ❍ ❍ ❍

       Note: ❍  implies relatively low concentration;  ●   implies relatively high concentration;  ▲  implies variable conditions

Tracer Characteristics of Local Source Flows

Table 3 summarizes tracer measurements for Bir-
mingham, Alabama by Pitt et al. (1993). It can be viewed
as a “library” that describes the tracer conditions for
each potential source category. The table includes the
median and coefficient of variation (COV) values for
each tracer for each source category. The COV is the
ratio of the standard deviation to the mean. A low COV
value indicates a much smaller spread of data compared
to a data set having a large COV value. It is apparent that
some of the generalized tracer relationships shown on
Table 1 did not always exist during the demonstration
project, which stresses the need to obtain local data to
develop a local source water library.

Good tracers have significantly different concentra-
tions for each source water category. In addition, effec-
tive tracers also need low COV values within each flow
category. The study indicated that the COV values were
quite low for each category, with the exception of
chlorine, which had much greater COV values. Chlorine
is therefore not recommended as a quantitative tracer to
estimate the flow components. Similar data must be
collected in each community where these procedures
are to be used. Recommended field observations in-

clude color, odor, clarity, presence of floatables and
deposits, and rate of flow, in addition to the chemical
tracers shown on Table 3.

Visual Field Screening

Visual parameters can indicate obvious problems at
the stormwater outfall during field screening. These are
important because they are the simplest and fastest
method to identify grossly contaminated dry weather
outfall flows. The visual examination of stormwater
outfall characteristics includes unusual flow, odor, color,
turbidity and other conditions. Table 4 presents a
summary of visual indicators, along with narratives of
the descriptors to be selected in the field.

Visual screening methods do not quantify flow
components and can result in incorrect determinations
(missing outfalls that have important levels of contami-
nation). Visual screenings are most useful for detecting
gross contamination. Only the most significant outfalls
and drainage areas would therefore be recognized from
this method. More intensive chemical tracing is needed
to quantify the flow contributions and to identify the
less obvious contaminated outfalls.

Table 1:  Candidate Field Tracers to Identify Flow Sources in Dry Weather Flow

SOURCE WATER

0018711



14

Correlation tests were conducted to identify rela-
tionships between outfalls that were known to have
severe contamination problems and the visual screen-
ing indicators (Lalor, 1994). Pearson correlation tests
indicated that high turbidity and odors appeared to be
the most useful physical indicators of contamination
when contamination was defined by toxicity and the
presence of detergents

High turbidity was noted in 74% of the contami-
nated source flow samples, but in only 5%  of the
uncontaminated source flow samples. This represented
a 26% false negative rate (indication of no contamina-
tion when contamination actually exists). Noticeable
odor was indicated in 67% of flow samples from con-
taminated sources, but in none of the flow samples from
uncontaminated sources. This translates to 33% false
negatives, but no false positives. Obvious odors iden-
tified included gasoline, oil, sanitary wastewater, indus-
trial chemicals or detergents, decomposing organic
wastes, etc.

A correlation was also found to exist between color
and Microtox™ toxicity. Color is an important indicator
of inappropriate industrial sources, but was also asso-

ciated with some of the residential and commercial flow
sources. Color was noted in 100% of the flow samples
from contaminated sources, and in 40% of the flow
samples from uncontaminated sources. This represents
40% false positives, but no false negatives. Finally, a
63% correlation between the presence of sediments
(assessed as settleable solids in the collection bottles
of these source samples) and Microtox™ toxicity was
also found. Sediments were noted in 34% of the samples
from contaminated sources and in none of the samples
from uncontaminated sources.

False negatives are more of a concern than a reason-
able number of false positives when working with a
screening methodology, since they are primarily used
to direct further, more detailed investigations. False
positives would be discarded after further investiga-
tion, but a false negative during a screening investiga-
tion results in the dismissal of a problem outfall for at
least the near future. Missed contributors to stream
contamination may result in unsatisfactory in-stream
results following the application of costly corrective
measures elsewhere.

Detergents as Indicators of Contamination

Lalor (1994) found that samples from dry-weather
flow sources could be correctly classified as clean or
contaminated based only on the measured value of
detergent levels. Research showed that detergents can
be used to distinguish between clean and contaminated
outfalls simply by their presence or absence, using a
detection limit of 0.06 mg/L. Nearly all samples analyzed
from contaminated sources contained detergents in
excess of this amount. No clean source water samples
were found to contain detergents. Contaminated sources
would be detected in mixtures with uncontaminated
waters if they made up at least 10% of the mixture.

Flow Chart for Most Significant Flow Component
Identification

The flow chart in Figure 1 describes an analysis
strategy which may be used to identify the major com-
ponent of dry-weather flow samples in residential and
commercial areas. This method attempts to distinguish
among four major groups of flow: (1) tap waters (includ-
ing domestic tap water, irrigation water and rinse water),
(2) natural waters (spring water and shallow ground
water), (3) sanitary wastewaters (sanitary sewage and
septic tank discharge), and (4) wash waters (commercial
laundry waters, commercial car wash waters, radiator
flushing wastes, and plating bath wastewaters). This
method not only allows outfall flows to be categorized
as contaminated or uncontaminated, but will allow
outfalls carrying sanitary wastewaters to be identified.
These outfalls should then receive highest priority for
further investigation leading to source control. This
flow chart was designed for use in residential and/or

Table 2: Problems With Using Fecal Coliform to Fecal Strep
Ratios to Identify Sources of Bacteria Contamination

• Shifting ratios. Feachem (1975) reported that if bacteria is from
human sources, the FC/FS ratio will start out high (> 4) and de-
crease over time. If non-human in origin, the ratio starts out low
(<0.7) and increases over time. This shifting ratio problem under-
mines the usefulness of the FC/FS ratio as an indicator measure for
bacteria contamination. Shifting is caused by:

• Changing physical and chemical conditions. Ambient
conditions, including water temperature, pH, organic nutrients
and toxic metals, affect die-off rates of the component bacteria.
(Geldreich, 1965; Geldreich and Kenner, 1969).

• Aging. Geldreich and Kenner (1969) caution that for the FC/FS
ratio to useful, samples must be taken within 24 hours following
the deposition of feces. For most sampling programs, the time it
takes for bacteria to travel from its point of deposition to the
location where sampling occurs is unknown (under both wet
and dry weather scenarios). Consequently, it is impossible to
determine “freshness” of the bacteria.

• Sample location. Because of the aging problem, samples
must be taken relatively near where feces are deposited so that
bacteria can be collected as “fresh” samples. Geldreich and
Kenner (1969) recommended that samples be taken at
wastewater outfalls, since this is where large numbers of fecal
organisms recently discharge from warm-blooded animals
would be located. Pitt (1983) found that samples collected in
runoff source areas usually have the lowest FC/FS ratio in a
catchment, followed by urban runoff, and finally the receiving
water. In any case, however, there will likely be a mixing of
fresh and “not-so-fresh” bacteria which undermines the
meaning of the ratio.
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Table 3:  Chemical Tracer Concentrations Found in Birmingham, Alabama, Waters
(Mean and Coefficient of Variation, Cov)

Treated Septic Car Radiator
Spring potable Laundry Sanitary tank wash flush

Candidate Tracer water water wastewater wastewater effluent water water

Fluorescence 6.8 4.6 1,020 250 430 1,200 22,000
(% scale) 0.43 0.08 0.12 0.20 0.23 0.11 0.04

Potassium 0.73 1.6 3.5 6.0 20 43 2,800
(mg/L) 0.10 0.04 0.11 0.23 0.47 0.37 0.13

Ammonia 0.009 0.028 0.82 10 90 0.24 0.03
(mg/L) 1.7 0.23 0.14 0.34 0.44 0.28 0.3

Ammonia/Potassium 0.011 0.018 0.24 1.7 5.2 0.006 0.011
(ratio) 2.0 0.35 0.21 0.31 0.71 0.86 1.0

Fluoride 0.031 0.97 33 0.77 0.99 12 150
(mg/L) 0.87 0.02 0.38 0.23 0.33 0.20 0.16

<5 47 99.9 43 99.9 99.9 99.9
n/a 0.44 n/a 0.59 n/a n/a n/a

Surfactants <0.5 <0.5 27 1.5 3.1 49 15
(mg/L as MBAS) n/a n/a 0.25 0.82 1.5 0.11 0.11

Hardness 240 49 14 140 235 160 50
(mg/L) 0.03 0.03 0.57 0.11 0.64 0.06 0.03

pH 7.0 6.9 9.1 7.1 6.8 6.7 7.0
(pH units) 0.01 0.04 0.04 0.02 0.05 0.03 0.06

Color <1 <1 47 38 59 220 3,000
(color units) n/a n/a 0.27 0.55 0.41 0.35 0.02

Chlorine 0.003 0.88 0.40 0.014 0.013 0.070 0.03
(mg/L) 1.6 0.68 0.26 1.4 1.0 1.1 0.52

Specific conductivity 300 110 560 420 430 485 3,300
(µS/cm) 0.04 0.01 0.21 0.13 0.72 0.06 0.22

     Number of samples 10 10 10 36 9 10 10

Note: The fluorescence values are direct measurements from a fluorometers having general purpose filters and lamps and at the least sensitive
setting (number 1 aperture). The toxicity screening test results are expressed as the toxicity response noted after 25 minutes of exposure using
an Azur Environmental Microtox™ unit which measures toxicity using the light output from phosfluorescent algae. The I25 values are the percent-
age light output decreases observed after 25 minutes of exposure to the sample, compared to a reference. Fresh potable water has a relatively
high toxicity response because of the chlorine levels present. Dechlorinated, potable water has much smaller toxicity responses.

Toxicity (% light decrease
after 25 minutes, I25 )
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Odor - Most strong odors, especially gasoline, oils, and solvents, are likely associated with high responses on the toxicity
screening test. Typical obvious odors include: gasoline, oil, sanitary wastewater, industrial chemicals, decomposing organic
wastes, etc.

• Sewage: Smell associated with stale sanitary wastewater, especially in pools near outfall.

• Sulfur (“rotten eggs”): Industries that discharge sulfide compounds or organics (meat packers, canneries, dairies, etc.).

• Rancid-sour: Food preparation facilities (restaurants, hotels, etc.).

• Oil and gas: petroleum refineries or many facilities associated with vehicle maintenance or petroleum product  storage.

Color - Important indicator of inappropriate industrial sources. Industrial dry-weather discharges may be of any color, but  dark
colors, such as brown, gray, or black, are most common.

• Yellow: Chemical plants, textile and tanning plants.

• Brown: Meat packers, printing plants, metal works, stone and concrete, fertilizers, and petroleum refining facilities.

• Green: Chemical plants, textile facilities.

• Red: Meat packers.

• Gray: Dairies.

Turbidity - Often affected by the degree of gross contamination. Dry-weather industrial flows with moderate turbidity can be
cloudy, while highly turbid flows can be opaque. High turbidity is often a characteristic of undiluted dry-weather industrial dis-
charges.

• Cloudy: Sanitary wastewater, concrete or stone operations, fertilizer facilities, automotive dealers.

• Opaque: Food processors, lumber mills, metal operations, pigment plants.

Floatable matter - A contaminated flow may contain floating solids or liquids directly related to industrial or sanitary wastewater
pollution. Floatables of industrial origin may include animal fats, spoiled food, oils, solvents, sawdust, foams, packing materials,
or fuel.

• Oil sheen: Petroleum refineries or storage facilities and vehicle service facilities.

• Sewage: Sanitary wastewater.

Deposits and stains - Refer to any type of coating near the outfall and are usually of a dark color. Deposits and stains often will
contain fragments of floatable substances. These situations are illustrated by the grayish-black deposits that contain fragments of
animal flesh and hair which often are produced by leather tanneries, or the white crystalline powder which commonly coats
outfalls due to nitrogenous fertilizer wastes.

• Sediment: Construction site erosion.

• Oily: petroleum refineries or storage facilities and vehicle service facilities.

Vegetation - Vegetation surrounding an outfall may show the effects of industrial pollutants. Decaying organic materials coming
from various food product wastes would cause an increase in plant life, while the discharge of chemical dyes and inorganic
pigments from textile mills could noticeably decrease vegetation. It is important not to confuse the adverse effects of high
stormwater flows on vegetation with highly toxic dry-weather intermittent flows.

• Excessive growth: Food product facilities.

• Inhibited growth: High stormwater flows, beverage facilities, printing plants, metal product facilities, drug manufacturing,
petroleum facilities, vehicle service facilities and automobile dealers.

Damage to Outfall Structures - Another readily visible indication of industrial contamination. Cracking, deterioration, and
spalling of concrete or peeling of surface paint, occurring at an outfall are usually caused by severely contaminated discharges,
usually of industrial origin. These contaminants are usually very acidic or basic in nature. Primary metal industries have a strong
potential for causing outfall structural damage because their batch dumps are highly acidic. Poor construction, hydraulic scour,
and old age may also adversely affect the condition of the outfall structure.

• Concrete cracking: Industrial flows

• Concrete spalling: Industrial flows

• Peeling paint: Industrial flows

• Metal corrosion: Industrial flows

Table 4:  Visual Tests of Possible Contaminants in Dry Weather Flows
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commercial areas only, and investigations in industrial
or industrial/commercial land use areas must be ap-
proached in an entirely different manner (EPA, 1983).

In residential and/or commercial areas, all outfalls
should be located and examined. The first indicator is
the presence or absence of dry-weather flow. If no dry-
weather flow exists at an outfall, then indications of
intermittent flows must be investigated. Specifically,
stains, deposits, odors, unusual streamside vegetation
conditions, and damage to outfall structures can all
indicate intermittent non-stormwater flows. However,
frequent visits to outfalls over long time periods, or the
use of other monitoring techniques, may be needed to
confirm that only stormwater flows occur. If intermittent
flow is not indicated, then the outfall probably does not
have a contaminated non-stormwater source.

If dry-weather flow exists at an outfall, then the flow
should be sampled and tested for detergents. If deter-
gents are not present, the flow is probably from a non-
contaminated non-stormwater source. The lower limit
of detection for detergent should be about 0.06 mg/L.

If detergents are not present, fluoride levels can be
used to distinguish between flows with treated water
sources and flows with natural sources in communities
where water supplies are fluoridated and natural fluo-
ride levels are low. In the absence of detergents, high
fluoride levels would indicate a potable water line leak,
irrigation water, or wash/rinse water. Low fluoride levels
would indicate waters originating from springs or shal-
low groundwater. Based on the flow source samples
tested in this research (Table 3), fluoride levels above
0.13 mg/L would most likely indicate that a tap water
source was contributing to the dry-weather flow in the
Birmingham, Alabama, study area.

If detergents are present, the flow is probably from
a contaminated non-stormwater source, as indicated on
Table 3. The ratio of ammonia to potassium can be used
to indicate whether or not the source is sanitary waste-
water. Ammonia/potassium ratios greater than 0.60
would indicate likely sanitary wastewater contamina-
tion. Ammonia/potassium ratios were above 0.9 for all
septage and sewage samples collected in Birmingham
(values ranged from 0.97 to 15.37, averaging 2.55).
Ammonia/potassium ratios for all other samples con-
taining detergents were below 0.7, ranging from 0.00 to
0.65, averaging 0.11.

Non-contaminated source water samples collected
in Birmingham had ammonia/potassium ratios ranging
from 0.00 to 0.41, with a mean value of 0.06 and a median
value of 0.03. Using the mean values for non-contami-
nated samples (0.06) and sanitary wastewaters (2.55),
flows comprised of mixtures containing at least 25%
sanitary wastes with the remainder of the flow from
uncontaminated sources would likely be identified as
sanitary wastewaters using this method (Table 5). Flows
containing smaller percent contributions from sanitary

wastewaters might be identified as having a wash water
source, but would not be identified as uncontaminated.

Summary

Tracers can be an important screening tool to detect
bacterial and other contaminant sources to urban storm
drainage systems. These tracers provide a method of
identifying contaminated dry-weather flows in the field
with a minimum of effort and expense. Those outfalls
that are labeled as containing potential sources through
this field screening would then receive a more intensive
analysis to accurately pinpoint the specific sources
contributing pollutant discharges. To be effective, a
tracer needs to be easy to detect, not subject to substan-
tial changes due to biological or chemical processes,
and have concentration levels that vary significantly
between possible pollutant sources but vary little within
each source category.

Several visual criteria appear to function quite well
as negative indicators of severe outfall contamination.
These visual indicators provide a simple method of
identifying grossly contaminated dry-weather outfall
flows for field screening. The two most useful of these
physical indicators are turbidity and odor. These two
indicators had the highest correlation and smallest
number of false negative results of all the parameters
tested during examinations of contaminated and un-
contaminated flows. Research also indicates that the
presence of detergents is the most useful chemical
indicator for distinguishing between contaminated and
uncontaminated flows.

For the watershed manager, the detection of con-
taminant sources is a necessity in creating effective
water quality plans. By providing a means of screening
dry-weather flows for potential sources, tracers and
negative indicators allow managers to direct source
control planning measures in a more cost-effective and
efficient way. The identification of the most significant
components of flow permits watershed professionals to
prioritize specific outfalls for more intensive investiga-
tion, thus providing a way to supply maximum treatment
with limited staff and budget resources.
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Figure 1: Flow Chart Methodology for Identifying Most Significant Flow Component (Lalor, 1993)
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Treated Potable Water

• Variations in major ions or other chemical/
physical characteristics of the flow compo-
nents may exist, depending upon whether
the water supply sources are groundwater or
surface water, and whether the sources are
treated or not. Specific conductance may
also serve as an indicator of the major water
source.

• Hardness may be used as an indicator if the
potable water source and the baseflow are
from different water sources.

• If the concentration of chlorine is high, then
a major leak of disinfected potable water is
likely close to the outfall. Due to the rapid
loss of chlorine in water (especially if some
organic contamination is present) it is not a
good parameter for quantifying the amount
of treated potable water at an outfall.

• Fluoride can often be used to separate
treated potable water from untreated water
sources. If the treated water has no fluoride
added, or if the natural water has fluoride
concentrations close to potable water
fluoride concentrations, then fluoride may
not be an appropriate indicator. If the
drainage area has industries that have their
own water supplies (quite rare for most
urban drainage areas), then further investi-
gations such as toxicity screening are
needed to check for industrial non-stormwa-
ter discharges.

Table 5:  Tracers for Identifying Treated Potable Water and Sanitary Wastewater

Sanitary Wastewaters

• Surfactant (detergent) analyses may be
useful in determining the presence of
sanitary wastewaters. However, the pres-
ence of surfactants could also indicate
laundry wastewaters, car washing wastewa-
ter, or other industrial or commercial process
waters.

• The presence of fabric whiteners (as
measured by fluorescence) may distinguish
laundry and sanitary wastewaters.

• Sanitary wastewaters often exhibit predict-
able trends during the day in flow and
quality. In order to maximize the ability to
detect direct sanitary wastewater, it would be
best to survey the outfalls during periods of
highest sanitary wastewater flows (mid to
late morning hours).

• The ratio of surfactants to ammonia or
potassium concentrations may be an
effective indicator. If the surfactant concen-
trations are high, but the ammonia and
potassium concentrations are low, then the
contaminated source may be laundry
wastewaters. Conversely, if ammonia,
potassium, and surfactant concentrations
are all high, then sanitary wastewater is the
likely source. Low surfactants concentrations
and high potassium and ammonia concen-
trations may be characteristic of septic tank
effluents, but must be confirmed by local
characterization data for potential contami-
nating sources.
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Effects of Sedimentation and Turbidity
on Lotic Food Webs: A Concise Review
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Abstf’~ct:  Sedimentat ion and turbidi ty  are  s ignif icant  contr ibutors  to  decl ines  in  populat ions
of North American aquatic organisms. Impacts to lotic fauna may be expressed through
pervasive alterations in local food chains beginning at  the primary trophic level.  Decreases
in primary production are associated with increases in sedimentation and turbidity and
produce negative cascading effects through depleted food availability to zooplankton,
insects, freshwater mollusks, and fish. Direct effects at each trophic level are mortality,
reduced physiological function, and avoidance; however, decreases in available food at
trophic levels also result in depressed rates of growth, reproduction, and recruitment.
Impacts of turbidity to aquatic organisms often seem inconsistent among watersheds and
experiments, but this apparent difference is actually due to the lack of correlation between
suspended sediment concentrat ions (mg/L) and units  of  measure (Nephelometric Turbidity
Units,  NTU). The use of NTU as a surrogate measurement of suspended sediment to predict
biotic effects within watersheds is dubious. Similar NTU measurements from different
watersheds may be correlated with different concentrations of suspended sediment. For
monitoring the effects  of  turbidity within local  watersheds,  we recommend that  the correlat ion
between suspended sediment and NTUs be examined over a range of discharge recordings,
and that this be used as a baseline to examine local effects. We recommend that riparian
buffer strips and livestock fencing be used to reduce sediment input to streams.

KEY WORDS: sedimentation, turbidity, lotic,  food web.

1. INTRODUCTION

Karr et al. (1986) estimated that 50% of streams and rivers in the U.S. are
impaired by habitat degradation. At the same time, drastic declines have
occurred in all major aquatic fauna1 groups. Of North American freshwa-
* The unit is supported jointly by the U. S.  Geological Survey, Virginia Department of Game
and Inland Fisheries, Wildlife Management Institute, and Virginia Polytechnic Institute and
State University.

1064.1262/00/$.50
02000 by CRCPressLLC 125

0018718



HENLEY ET AL. REVIEWS IN FISHERIES SCIENCE

ter species, approximately 35% of amphibians, 37% of fishes, 73% of
mussels, and 65% of crayfish have been classified as vulnerable, imper-
iled, or endangered (Williams et al., 1993; Richter et al., 1997). The
decline of freshwater species appears to continue. During the 1980s  the
number of North American fish species considered by the American
Fisheries Society to be of special concern, threatened, or endangered
increased by 30% (Williams et al., 1989). Among the causes for habitat
degradation, sedimentation and turbidity are identified as important
contributors to declines in aquatic faunas (Richter et al., 1997). Sources
of stream sedimentation and turbidity include agriculture, forestry, min-
ing, road construction, and urban activities. Sediment input to individual
streams can be very large. For instance, stream sediment loadings from
four logged watersheds in Oregon after road construction were estimated
at 12,400, 8900, 4600, and 89 tons/mi2-yii  (Brown, 1972). The magnitude
of sedimentation to U.S. streams and rivers is placed in perspective by
this example, considering that forest practices only account for an
estimated 6% of national sediment pollution (Firehock, 1991). From
cropland  alone, approximately 17 tons ha-’  yr-’  of soil are eroded in the
U.S. from combined water and wind causes, and an estimated 60% of this
tonnage is deposited in streams and rivers (Pimentel et al., 1995). Cost
estimates for in-stream and off-stream damages from soil erosion range
from $2.1 to $10.0 billion yr-’  (Clark, 1985; Pimentel et al., 1995).
Estimates include costs associated with recreation, water storage, navi-
gation, commercial fishing, and property damage, but do not include
costs of biological impacts (Clark, 1985).

Excessive sedimentation has been estimated to occur in 46% of all
streams and rivers in the U.S. and is considered the most important factor
limiting fish habitat (Judy et al., 1984). Other researchers have identified
sedimentation as the most detrimental aquatic pollutant (Ritchie, 1972;
Lemly, 1982). In a national survey of fishery biologists, turbidity was
considered to be the most detrimental water quality characteristic to
aquatic organisms and was estimated to affect 34% of all U.S. streams
(Judy et al., 1984). The Environmental Protection Agency (EPA) (1994)
has identified siltation as the most important source of water quality
degradation. Increased turbidity has been found to be the strongest
descriptor of reduced invertebrate density and biomass (Wagener and
LaPerriere,  1985). Because sedimentation and turbidity are important
contributors to declines in riverine fauna, resource managers need to be
able to evaluate and predict local effects, but that is difficult if they must
first conduct a full literature review. Our objectives are to provide a
concise summary of the effects of sedimentation and turbidity on lotic
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food webs and to discuss mitigating procedures that can be initiated to
curtail biological impacts.

II. DEFINITIONS AND MEASUREMENTS

Eroded material that enters streams may be classified as particulate or
that which remains in suspension. Particulates  are silt, sand, and gravel
that eventually settle to the substrata with decreasing water velocity and
turbulence, resulting in sedimentation. Consequently, sedimentation is
the process whereby substrata are covered and interstitial spaces of the
substrata are filled by deposited sediment. Heavily sedimented lotic
habitats are easily recognized and are characterized by a fine layer of
clay, silt, and sand. Sedimentation of substrata may be measured in
several ways, including (1) the area of streambed covered, (2) depth of
coverage, (3) the size classification of sediment covering the substrata,
and (4) percentage of interstitial spaces filled (Waters, 1995).

Turbidity, on the other hand, is caused by particles and dissolved
substances in water, including organic and inorganic particulate and
suspended matter, and dissolved substances that contribute to the color
of water. The organic component may include algae. Turbidity may be
defined as the properties of water that cause light to be scattered and
absorbed (American Public Health Association [APHAI,  1992). The sources
of abiotic  suspended matter can be directly eroded material, or sediments
that have settled to the substratum and become entrained during periods
of high flow. Suspended material is usually smaller than 62 pm (Waters,
1995). As stream order (size) increases, biotic contributions to turbidity
increase (Vannote  et al., 1980). In this article, our discussion primarily
focuses on the effects of erosion-based sources of turbidity.

When one reviews the literature related to sedimentation and turbid-
ity, it is apparent that turbidity is often used as a surrogate measure for
estimation of sediment loads in aquatic environments (Newcombe, 1994;
Newcombe and Jensen, 1996).  In this literature, the reader may deter-
mine two sources of confusion concerning the measurement and report-
ing of turbidity. First, there are different methods used to measure
turbidity, and therefore different units of measure are reported. Second,
suspended and particulate concentrations (mg/l)  are not necessarily
correlated to reported units of measure (Gippel, 1989; Telesnicki and
Goldberg, 1995). Therefore, confusion generated by the reporting of
turbidity units that are not transferable is compounded by a lack of
correlation between those units of measure and suspended and particu-
late load. Turbidity is not always a suitable surrogate measure of
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suspended and particulate concentrations in water. This is because
turbidity varies with the physical and optical properties of particulate and
suspended matter (Gippel, 1989). Turbidity of similar water samples can
also vary due to instruments used and the standards used to calibrate
instruments, that is, Formazin vs. marl (Telesnicki and Goldberg, 1995).

Three different standard units of measure have been traditionally
reported for turbidity. The unit of measure that is frequently encountered
in older articles is Jackson Turbidity Units (JTU),  measured by a Jackson
candle turbidimeter. It should be noted that the APHA (1992) no longer
recommends the measurement of turbidity using this technique. More
recently, turbidity is measured using a nephelometric turbidimeter that
measures the attenuation of a beam of light through a water sample. In
other words, these instruments measure the absorption and scatter
properties of light when it passes through water. Turbidity, as measured
by this type of turbidimeter, is reported in either Nephelometric Turbidity
Units (NTU) or Formazin Turbidity Units (FTU),  depending on whether
Formazin is used to calibrate the instrument (Telesnicki and Goldberg,
1995).  The use of FTU in reporting turbidity is rarely seen in the
literature. For the measurement of sediment concentrations below 25
mg/l,  it has been recommended that marl be used as a standard for
calibrating turbidimeters, rather than Formazin (Telesnicki and Goldberg,
1995).  The APHA (1992) currently recommends that NTU be used as the
standard of measure for reporting turbidity.

Because JTU, NTU, and FTU are reported in the literature with an
implicit assumption of equivalency that may not exist, and  because
these units of measure are not necessarily correlated with sediment
concentrations, Newcombe (1994) has presented a method of report-
ing biological effects of suspended sediment based on sediment
exposure duration and concentration. In this method, the combina-
tion of duration and concentration is measured in mg * h/L that
provides a dose response estimate. From this measure, a Severity of
Effects (SE) is created from the natural log of mg * h/L whose values
range from 0 to >17 (Newcombe, 1994; Newcombe and Jensen, 1996).
Lower values of the SE denote lower combinations of sediment event
duration and concentration. Newcombe (1994) uses the SE to de-
scribe a continuum of dose responses for various aquatic organisms.
For purposes of this review, we find the association of the SE with
detectable effects as somewhat impractical. For clarity, we will report
general effects of sedimentation and turbidity on lotic  food chains,
and, where appropriate, supplement findings with turbidity in re-
ported NTU and concentrations in mg/L.  Again, the reader should
regard  recorded  N T U  with  caution  because  values  from  different
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streams and rivers may be correlated with different suspended con-
centrations of sediment. We recommend that NTU measurements be
correlated to suspended sediment concentrations on an individual
watershed basis.

Ill. EFFECTS

The effects of sedimentation and inorganic turbidity on aquatic habitat and
biota are dependent on measured levels and persistence of sediment load
(Cairns, 1990). High and sustained levels of sediment may cause perma-
nent alterations in community structure, diversity, density, biomass, growth,
and rates of reproduction and mortality. Impacts on aquatic individuals,
populations, and communities are expressed through alterations in local
food webs and habitat. The influence of increased sedimentation on lotic
food webs is pervasive and begins at primary trophic levels.

Sediment in transport can have an abrasive quality and can reduce
the quantity of periphyton that grows on stream substrata (Steinman and
McIntire,  1990). Increases in lotic  turbidity can limit light penetration and
therefore reduce phytoplankton production (Hoetzel and Croome, 1994).
Decreases in zooplankton can occur with very low levels of suspended
sediment. At 6 NTU, McCabe and O’Brien (1983) found that feeding
efficiency of Dapbniapulex  was decreased by about 25%. Reductions in
macrophyte biomass, growth, and diversity also have been shown to
occur with higher levels of sediment and turbidity (Lloyd et al., 1987).
As turbidity increases, a reduction in plant growth, including algae,
occurs because less light is available for photosynthetic production (Kirk,
1985; Ryan, 1991). The effects of reduced primary production on her-
bivorous insects and fishes at higher trophic levels are compounded
when sediment settles on remaining macrophytes. Thus, not only is
primary production reduced by sedimentation and turbidity, but macro-
phyte quality also is reduced as a food source (Ryan, 1991). These
impacts can occur with small increases in inorganic-based turbidity.
Lloyd et al. (1987) found that an increase in turbidity of only 5 NTU
decreased primary production by 3 to 13%,  and increases of 25 NTU
decreased primary production up to 50%. Not only does turbidity
decrease available food sources for herbivores, but a reduction in
phytoplankton also translates to a reduction in zooplankton (Lloyd et al.,
1987). Consequently, a reduction in phytoplankton, and therefore zoop-
lankton,  may create cascading effects at higher trophic levels via a
reduction in available food energy.

The influence of particulate and suspended load on aquatic insects
is well documented. Macroinvertebrate density and diversity are directly
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related to substrate diversity (Gore, 1985). As sediment settles, interstitial
spaces between coarse substrata are filled, which reduces available
habitat for macroinvertebrates (Lenat  et al., 1981).  If enough sediment
fills interstitial spaces, then an impermeable sediment barrier may form
that diminishes available living habitat and causes reductions in hyporheic
oxygen levels due to the inhibition of interstitial water circulation
(Beschta and Jackson, 1979; Gordon et al. 1992). Ryan (1991) concluded
that a 12 to 17% increase in interstitial fine sediment may be associated
with a 16 to 40% reduction in the total abundance of invertebrates. With
sedimentation of the substrata, insect community structure may change
with habitat alterations that favor burrowing insects tolerant of low
oxygen levels (Ryan, 1991). Tsui and McCart (1981) found that densities
and standing stocks of lotic  insects were inversely related to levels of
sedimentation. Wagener and LaPerriere  (1985) reported that sedimenta-
tion decreased density and biomass in benthic macroinvertebrate com-
munities, and stated that turbidity was the strongest descriptor related to
such reductions. Insect escape through drift has been shown to increase
with increases in substrata sedimentation (Rosenberg and Wiens, 1978;
Culp et al., 1986).  In addition, Rosenberg and Snow (1975) detected
increased drift of macrobenthos with an increase in suspended sediment.
With weekly exposure to sediment concentrations of 1700 mg/L,  Fairchild
et al. (1987) found changes in drift patterns and community structure of
benthic insect communities and reported that recovery from this type of
process exposure was gradual. Gammon (1970) found that shifts in
benthic invertebrate communities were characterized by increases in silt-
tolerant genera such as mayflies  of Tricorythodes. These shifts were
observed at suspended sediment concentrations as low as approximately
53 mg/L  (Gammon, 1970).

While deposited and suspended sediments have been shown to
negatively affect the survival of freshwater mussels (Unionidae), survival
appears to be species specific. Ellis (1936),  for example, showed that 0.6
to 2.5 cm of deposited silt resulted in significant mortality of yellow
sandshell (Lampsilis  teres),  while threehorn wartyback (Obliquaria  reflexa),
mapleleaf (Quad&a quadrula),  and monkeyface (Q. metanevv-a) were
more resistant. The giant floater (Pyganadon grandis)  had better survival
than either Wabash pigtoe  (Fusconaiaflava)  or black sandshell (Ligumia
recta) when buried in detritus, sand, mucky sand, or silt (Imlay, 19721,
and F. Java  appeared to be more sensitive to silt and sand than either
the plain pocketbook (L. cardium)  or fatmucket (L. siliquoidea)  (Marking
and Bills, 1980). However, even P. grandis,  a species often exposed to
deposited sediment in lentic  habitats, experienced high morality (85 to
100% mortality) when exposed to 45 cm of silt (Imlay, 1972). The eastern
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elliptio (Elliptio  complanata), a species of freshwater mussel commonly
thought to be very tolerant of sedimented conditions, showed depressed
growth rates in muddy substrates (Box and Mossa, 1998). It should be
noted that many of the >30 extinct species of North American freshwater
mussels resided in riffle and run habitats, including 15 species of the
genus Epioblasma (Box and Mossa, 1998). It is probable that the decline
of this genus is due to the loss and degradation of such habitats.

In an attempt to determine the mechanism by which sediment
exposure leads to mortality of mussels, Aldridge et al. (1987) showed that
exposures of 600 to 750 mg sediment/L reduced clearance rates and
nitrogen excretion and increased 0:N ratios for the pimpleback (Q.
pustulosa), southern pigtoe  (F.  cerina), and Mississippi pigtoe  (Pleurobema
beadleanum).  Aldridge et al. (1987) hypothesized that the effect of
increased sediment exposure on these species was starvation due to
decreased filtration rates. However, most studies dealing with the effects
of sediment on freshwater mussels only have addressed survival after
exposure to sediment, and placed little emphasis on the cause of
mortality.

The marine literature contains numerous studies on the effects of
sedimentation on bivalves that can be used to draw inferences about
effects on freshwater species. Bayne et al. (1993) showed that the blue
mussel, Mytilus edulis, compensates for increased levels of suspended
sediment by (1) increasing filtration rates, (2) increasing the proportion
of filtered material that is rejected, and (3) increasing the selection
efficiency for organic matter. The Eastern oyster, Crassostrea  virginica,
also compensates for increased sediment loads by sorting particles and
selective feeding, such that pseudofecal material produced by these
animals contains less energy, nitrogen, and carbon/mg than ingested
food (Newell and Jordan, 1983). Selective feeding in sedimented condi-
tions does not appear to be common to all species of bivalves. The surf
clam (Spisula  solidissima),  Iceland scallop (Cblamys islandica),  and
Atlantic pearl-oyster (Pinctada imbricata)  have bulk pseudofecal pro-
duction with limited selective rejection of unwanted food particles (Vahl,
1980; Robinson et al., 1984; Ward and MacDonald, 1996).  Consequently,
dietary absorption efficiencies for these species tend to decrease during
exposure to sediment. Bricelj and Malouf (1984) concluded that species-
specific responses to sediment are likely adaptations to sediment levels
in the local environment, such that species inhabiting turbid environ-
ments are better able to select between organic and inorganic particles.
Because many of the endangered freshwater mussel species have evolved
in fast flowing streams with historically low levels of suspended sedi-
ment, such species may not be able to actively select between organic

.
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and inorganic particles in the water column. Therefore, even low levels
of sediment may reduce feeding and, in turn, have sublethal effects on
unionid  growth and reproduction. For example, fine sediment may
interfere with feeding rates and indirectly affect growth through a
reduction of photosynthetic production (Box and Mossa, 1998).

The effects of sedimentation and turbidity on ubiquitous taxonomic
groups such as crayfish and snails are surprisingly undocumented in the
scientific literature. Crayfish are presumed to be environmentally tolerant
of episodic perturbations to habitat quality, but no testing of sedimen-
tation effects has been conducted. Similarly, snails have not been tested
for sediment tolerance, although effects on their food resources, such as
benthic algae, undoubtedly affect gastropod populations. As dominant
grazers in streams, any factors that reduce the abundance and availability
of algae, or the suitability of substrata for feeding and mobility, will be
detrimental to gastropod populations.

Sedimentation and turbidity can also contribute to decreases in local
fish populations. Because fish can readily disperse, many species may
simply relocate when sediment load is increased (Barton, 1977). For
instance, avoidance of turbid waters has been observed in juvenile coho
salmon (Oncor-hynchus  kisutch), arctic grayling (Thymallus  arcticus),
and rainbow trout (0. mykiss)  (Newcombe, 1994; Newcombe and Jensen,
1996). For species that remain in the disturbed area, elevated levels of
sediment may have an adverse effect on fish health. Increased sedimen-
tation and turbidity can reduce dissolved oxygen in the water column,
and in extreme cases may cause a thickening of the gill epithelium and
reduced respiratory function (Horkel and Pearson, 1976; Goldes et al.,
1988; Waters, 1995). Increased mortality has been associated with in-
creased suspended sediment for arctic grayling (T.  arcticus), Atlantic
silverside (Menidia menidia), rainbow trout (0. mykiss),  fourspine stick-
leback (Apeltes  quadracus), white perch (Morone  americana),  yellow
perch (Perca  flavescens),  American shad (Alosa  sapidissima), striped
bass (M. saxatilis),  coho  salmon (0. kisutch), chinook salmon
(0. tshazuytscha),  chum salmon (0. keta), striped killifish (Fund&s
majalis),  sheepshead minnow (Cyprinodon variegatus),  and even carp
(Cyprinus  caqio)  (Newcombe, 1994; Newcombe and Jensen, 1996). As
sedimentation occurs, spawning habitat also may be smothered. This is
especially true for substrate spawners (Muncy  et al., 1979). If sedimen-
tation occurs after spawning, then oxygen supply to eggs and sac fry in
the substrata may be decreased due to reductions in water circulation
(Waters, 1995; Argent and Flebbe, 1999). Consequently, sedimentation
decreases available spawning habitat, reduces spawning activity, and
increases egg and larvae mortality (Alabaster and Lloyd, 1982; Ryan,
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1991). An elevation in sac fry mortality of arctic grayling (T.  arcticus)  also
has been shown to occur with increases in turbidity (LaPerriere,  1988;
Reynolds et al., 1989). Reproductive strategies that involve parental care,
such as fin fanning and egg nipping and mouthing, appear to be more
successful in sedimented habitats, than those species that rely on sub-
strate or pelagic broadcasting of eggs (Berkman and Rabeni, 1987).
However, it should be emphasized that reproduction of warmwater
species, such as largemouth bass (Microptews salmoides),  bluegill (Lepomis
macrochirus),  and redear  sunfish (Lepomis microlopbus), can also be
inhibited by higher levels of suspended sediment (Buck, 1956).

The feeding success of fish species that rely on visual search strat-
egies can be affected in sedimented and turbid waters. In general, the
abundances of visual feeders, like sunfish and trout, decline with eleva-
tions in turbidity (Gardner, 1981; Berkman and Rabeni, 1987). Gardener
(1981) found that the feeding rate of bluegills (L. macrochirus)  decreased
at a turbidity of 60 NTU, and Breitburg (1988) noted striped bass larvae
consumed less D. pulex with increased sediment concentrations. Species
that depend on drifting insects as a major food source, including trout
and salmon, have also shown depressed feeding rates (Ryan, 1991).

In summary, turbidity and sedimentation can have profound influences
on the local ecology of lotic  systems at the individual, population, and
community levels. In such an environment, reductions in food availability,
environmental quality, and habitat can directly affect growth, recruitment,
and mortality rates at multiple trophic levels, In sedimented and turbid
environments, reductions in species density, biomass, and diversity through-
out a trophic level are translated into reductions in energy input to the next
trophic level. Decreases in plant, zooplankton, and insect abundance and
biomass initiate reductions in herbivore, omnivore, and, consequently,
predator classes of fish (Berkman and Rabeni, 1987). Biotic adaptations to
sediment perturbation also may lead to changes in local community
composition. A further synergistic effect may occur when lotic  communi-
ties are impacted by pesticides and other toxins entering the river or stream
with eroded material (Lowrance et al., 1985).

Iv: CONTROLS

Many sediment control techniques have been used to reduce erosion and
limit sediment input to streams and rivers. Some of the more prevalent
methods include the implementation of fabric barriers, sediment traps
and basins, water diversions, plantings, and proper road construction
and maintenance (Waters, 1995). Although forestry, mining, roading, and
construction activities are important sources of sediment to lotic  environ-
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ments, they are overshadowed by sediment input from agricultural
sources (Waters, 1995). Because of this, we emphasize the importance
of riparian buffer strips and livestock fencing to reduce sediment input.

Simply defined, riparian areas are vegetated corridors along rivers
and streams. They may be considered important ecosystems. Lowrance
et al. (1985) stated that “riparian ecosystems are the complex assemblage
of organisms and their environment existing adjacent to and near flowing
water. Riparian ecosystems are also a special class of wetlands.” Riparian
zones are often viewed as prime agricultural areas, both for crop and
livestock production, because of seasonal nutrient enrichment by flood-
ing (Lowrance et al., 1935). A major effect of riparian vegetation is the
retardation of erosion by decreased surface water velocity that allows
deposition of eroded material in the riparian zone before it enters the
lotic environment (Lowrance et al., 1985; Schwab et al., 1993). In
addition to sediment entrapment, riparian zones also filter nutrients from
run-off for storage in plant material. They also provide bank stabilization
and in-stream temperature regulation through shading. Because of their
soil characteristics, riparian zones store large volumes of water. This
water is released in a more even manner than in cleared riparian areas.
Thus, lush riparian areas can facilitate consistency in annual flow pat-
terns (Lowrance et al., 1985). Levels of suspended sediment increase
quickly during storm events when riparian vegetation is absent (Schlosser
and Karr, 1981). Whitworth and Martin (1990) compared streams with
and without riparian filter strips and found that most stream sites with
filter strips had a higher total number and taxa  richness of
macroinvertebrates. They also stated that sites with riparian strips also
had higher species richness, diversity, total density, and index of biotic
integrity (IBI) of fish (Whitworth and Martin, 1990).

Recommendations for optimal widths of streamside riparian zones
vary in the literature. Published requisite widths for buffer strips are
dependent on watershed use and hillside slope. Erman and Mahoney
(1983) found that riparian buffer strips of ~30 m were inadequate to
protect streams from the effects of logging in Northern California
mountain watersheds. To ensure proper function, Waters (1995) rec-
ommends a guideline width for riparian zones of 50 to 300 m, depend-
ing on local conditions. Although there are no hard and fast rules for
the determination of requisite riparian strip widths, it is prudent to take
a conservative management approach to ensure the link between
riparian quality and stream biota. This is particularly true for near-
stream flood plains. Wilkin and Hebel (1982) found that the majority
of eroded material in a watershed came from cropped flood plains,
more than from cropped uplands within watersheds. From this, it is
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prudent to conclude that cropped land should not extent to the water’s
edge, and that riparian zones not be made available for grazing. We do
emphasize that there is a trade-off between in-stream benefits and
economic loss concerning the determination of riparian widths. Ripar-
ian widths that are larger than needed to inhibit the transmission of
eroded material to aquatic environments remove valuable land from
production. The area of research concerning the optimal width of
riparian zones obviously needs further development. Where possible,
we recommend that riparian zones, whatever width, be removed from
crop and cattle production through fencing and the development of
alternative water sources.

In the American Fisheries Society position statement on the effects of
livestock grazing on riparian and stream ecosystems, overgrazing was
listed as a significant source of degradation to riparian areas (Armour et
al., 1991). Degradation of riparian areas by livestock reduces the sedi-
ment filtering function of these areas. Further impacts are often stream
bank collapse and erosion due to bank trampling. Elimination of live-
stock grazing in riparian areas has been shown to have a restorative
effect on stream biota. These benefits include increases in allochthonous
input, increases of the standing stock and biomass of fish, increases in
food for fish, and increases in cover for fish (Armour et al., 1991). Also,
decreases in stream temperatures, reductions of sediment on substrata,
increases in vegetative cover, decreases in average stream width, in-
creases in average depth, and increases in bank stability have been
shown to occur (Armour et al., 1991). In other words, the restoration of
riparian zones results in significant positive effects on biotic and abiotic
conditions in lotic  environments.
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This fact sheet profiles the Illicit Discharge Detection and Elimination minimum control 
measure, one of six measures the operator of a Phase II regulated small municipal separate 

storm sewer system (MS4) is required to include in its stormwater management program to 
meet the conditions of its National Pollutant Discharge Elimination System (NPDES) permit. 
This fact sheet outlines the Phase II Final Rule requirements and offers some general guidance 
on how to satisfy them.  It is important to keep in mind that the small MS4 operator has a great 
deal of flexibility in choosing exactly how to satisfy the minimum control measure 
requirements. 

What Is An “Illicit Discharge”? 

Federal regulations define an illicit discharge 
as “...any discharge to an MS4 that is not 

composed entirely of stormwater...” with some 
exceptions.  These exceptions include discharges 
from NPDES-permitted industrial sources and 
discharges from fire-fighting activities.  Illicit 
discharges (see Table 1) are considered “illicit” 
because MS4s are not designed to accept, process, 
or discharge such non-stormwater wastes. 

Table 1 

Sources of 
Illicit Discharges

Sanitary wastewater 

Effluent from septic tanks

Car wash wastewaters 

Improper oil disposal
Why Are Illicit Discharge Detection and Radiator flushing disposal 
Elimination Efforts Necessary? 

Laundry wastewaters 

Discharges from MS4s often include wastes and 
wastewater from non-stormwater sources.  A 

study conducted in 1987 in Sacramento, California, 
found that almost one-half of the water discharged 
from a local MS4 was not directly attributable to 
precipitation runoff.  A significant portion of 
these dry weather flows were from illicit and/or 
inappropriate discharges and connections to the MS4. 

Spills from roadway accidents 

Improper disposal of auto and
household toxics 

Illicit discharges enter the system through either direct connections (e.g., wastewater piping 
either mistakenly or deliberately connected to the storm drains) or indirect connections 
(e.g., infiltration into the MS4 from cracked sanitary systems, spills collected by drain outlets, 
or paint or used oil dumped directly into a drain).  The result is untreated discharges that 
contribute high levels of pollutants, including heavy metals, toxics, oil and grease, solvents, 
nutrients, viruses, and bacteria to receiving waterbodies.  Pollutant levels from these illicit 
discharges have been shown in EPA studies to be high enough to significantly degrade 
receiving water quality and threaten aquatic, wildlife, and human health. 
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What Is Required? 

Recognizing the adverse effects illicit discharges can have 
on receiving waters, the Phase II Final Rule requires an 

operator of a regulated small MS4 to develop, implement and 
enforce an illicit discharge detection and elimination program. 
This program must include the following: 

‘	 A storm sewer system map, showing the location of all 
outfalls and the names and location of all waters of the 
United States that receive discharges from those 
outfalls; 

‘	 Through an ordinance, or other regulatory mechanism, 
a prohibition (to the extent allowable under State, 
Tribal, or local law) on non-stormwater discharges into 
the MS4, and appropriate enforcement procedures and 
actions; 

‘	 A plan to detect and address non-stormwater 
discharges, including illegal dumping, into the MS4; 

‘	 The education of public employees, businesses, and 
the general public about the hazards associated with 
illegal discharges and improper disposal of waste; and 

‘	 The determination of appropriate best management 
practices (BMPs) and measurable goals for this 
minimum control measure.  Some program 
implementation approaches, BMPs (i.e., the program 
actions/activities), and measurable goals are suggested 
below. 

Does This Measure Need to Address All Illicit 
Discharges? 

No.  The illicit discharge detection and elimination 
program does not need to address the following 

categories of non-stormwater discharges or flows unless the 
operator of the regulated small MS4 identifies them as 
significant contributors of pollutants to its MS4: 

‘ 
‘ 
‘ 
‘ 
‘ 
‘ 
‘ 
‘ 
‘ 
‘ 
‘ 
‘ 

Water line flushing;

Landscape irrigation;

Diverted stream flows;

Rising ground waters;

Uncontaminated ground water infiltration;

Uncontaminated pumped ground water;

Discharges from potable water sources;

Foundation drains;

Air conditioning condensation;

Irrigation water;

Springs;

Water from crawl space pumps;


‘	
‘	
‘	
‘	
‘	
‘	

Footing drains; 
Lawn watering; 
Individual residential car washing; 
Flows from riparian habitats and wetlands; 
Dechlorinated swimming pool discharges; and 
Street wash water. 

What Are Some Guidelines for Developing and 
Implementing This Measure? 

The objective of the illicit discharge detection and 
elimination minimum control measure is to have regulated 

small MS4 operators gain a thorough awareness of their 
systems.  This awareness allows them to determine the types 
and sources of illicit discharges entering their system; and 
establish the legal, technical, and educational means needed to 
eliminate these discharges.  Permittees could meet these 
objectives in a variety of ways depending on their individual 
needs and abilities, but some general guidance for each 
requirement is provided below. 

The Map 
The storm sewer system map is meant to demonstrate a basic 
awareness of the intake and discharge areas of the system. 
It is needed to help determine the extent of discharged dry 
weather flows, the possible sources of the dry weather flows, 
and the particular waterbodies these flows may be affecting. 
An existing map, such as a topographical map, on which the 
location of major pipes and outfalls can be clearly presented 
demonstrates such awareness. 

EPA recommends collecting all existing information on 
outfall locations (e.g., review city records, drainage maps, 
storm drain maps), and then conducting field surveys to verify 
locations.  It probably will be necessary to walk (i.e., wade 
through small receiving waters or use a boat for larger waters) 
the streambanks and shorelines for visual observation.  More 
than one trip may be needed to locate all outfalls. 

Legal Prohibition and Enforcement 
EPA recognizes that some permittees may have limited 
authority under State, Tribal or local law to establish and 
enforce an ordinance or other regulatory mechanism 
prohibiting illicit discharges.  In such a case, the permittee is 
encouraged to obtain the necessary authority, if  possible. 

The Plan 
The plan to detect and address illicit discharges is the central 
component of this minimum control measure.  The plan is 
dependant upon several factors, including the permittee’s 
available resources, size of staff, and degree and character of 
its illicit discharges.  As guidance only, the four steps of a 
recommended plan are outlined below: 
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Ø Locate Problem Areas 
EPA recommends that priority areas be identified for 
detailed screening of the system based on the likelihood 
of illicit connections (e.g., areas with older sanitary sewer 
lines).  Methods that can locate problem areas include: 
visual screening; water sampling from manholes and 
outfalls during dry weather; the use of infrared and thermal 
photography, cross-training field staff to detect illicit 
discharges, and public complaints. 

Ù Find the Source 
Once a problem area or discharge is found, additional 
efforts usually are necessary to determine the source of the 
problem.  Methods that can find the source of the illicit 
discharge include: dye-testing buildings in problem areas; 
dye- or smoke-testing buildings at the time of sale; tracing 
the discharge upstream in the storm sewer; employing a 
certification program that shows that buildings have 
been checked for illicit connections; implementing an 
inspection program of existing septic systems; and using 
video to inspect the storm sewers. 

Ú Remove/Correct Illicit Connections 
Once the source is identified, the offending discharger 
should be notified and directed to correct the problem. 
Education efforts and working with the discharger can be 
effective in resolving the problem before taking legal 
action. 

Û Document Actions Taken 
As a final step, all actions taken under the plan should 
be documented.  This illustrates that progress is being 
made to eliminate illicit connections and discharges. 
Documented actions should be included in annual reports 
and include information such as: the number of outfalls 
screened; any complaints received and corrected; the 
number of discharges and quantities of flow eliminated; 
and the number of dye or smoke tests conducted. 

Educational Outreach 
The Center for Watershed Protection and Robert Pitt (2004) 
researched the most cost-effective and efficient techniques 
that can be employed to identify and correct inappropriate 
discharges.  Data from Montgomery County, Maryland, was 
analyzed and it was determined that staff identify and correct 
about six inappropriate discharges per year as a result of 
regular screening. By contrast, over 185 inappropriate 
discharges are corrected each year in Montgomery County as 
a direct result of citizen complaints and calls to a storm water 
compliant hotline.  Public education and labeling of outfalls 
and other storm drain infrastructure is an important element of 
establishing a successful citizen hotline. Outreach to public 
employees, businesses, property owners, the general public, 
and elected officials regarding ways to detect and eliminate 
illicit discharges is an integral part of this minimum measure.  

Suggested educational outreach efforts include: 

•	 Developing informative brochures, and guidances for 
specific audiences (e.g., carpet cleaning businesses) 
and school curricula; 

•	 Designing a program to publicize and facilitate public 
reporting of illicit discharges; 

•	 Coordinating volunteers for locating, and visually 
inspecting, outfalls or to stencil storm drains; and 

•	 Initiating recycling programs for commonly dumped 
wastes, such as motor oil, antifreeze, and pesticides. 

What Are Appropriate Measurable Goals? 

Measurable goals, which are required for each minimum 
control measure, are intended to gauge permit 

compliance and program effectiveness.  The measurable 
goals, as well as the BMPs, should reflect the needs and 
characteristics of the operator and the area served by its 
small MS4.  Furthermore, they should be chosen using an 
integrated approach that fully addresses the requirements 
and intent of the minimum control measure. 

EPA has developed a Measurable Goals Guidance for Phase 
II MS4s that is designed to help program managers comply 
with the requirement to develop measurable goals. The 
guidance presents an approach for MS4 operators to develop 
measurable goals as part of their stormwater management 
plan. For example, an MS4 could establish a measurable goal 
of responding to all complaints received by the citizen 
complaint hotline within 24 hours to minimize water quality 
impacts or recurrent dumping.  A complaint tracking system 
could be used to log response and enforcement activity. 

The educational outreach measurable goals for this minimum 
control measure could be combined with the measurable goals 
for the Public Education and Outreach minimum control 
measure (see Fact Sheet 2.3). 

Sources 

Center for Watershed Protection and R. Pitt.  2004. Illicit 
Discharge Detection and Elimination: A Guidance 
Manual for Program Development and Technical 
Assessments.  Center for Watershed Protection, Ellicott 
City, MD, and University of Alabama, Birmingham, 
AL. 
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Maryland Department of the Environment, Water 
Management Administration.  1997. Dry Weather 
Flow and Illicit Discharges in Maryland Storm Drain 
Systems. Baltimore, Maryland. 

U.S. EPA Office of Water. 1993. Investigation of 
Inappropriate Pollutant Entries into Storm Drainage 
Systems:  A User’s Guide. EPA/600/R-92/238. 
Washington, D.C. 

Wayne County Rouge River National Wet Weather 
Demonstration Project. 1997. Guidance for Preparing 
a Program for the Elimination of Illicit Discharges. 
Wayne County, Michigan. 

For Additional Information 

Contacts 
L U.S. EPA Office of Wastewater Management 

http://www.epa.gov/npdes/stormwater 
Phone:  202-564-9545 

L Your NPDES Permitting Authority. Most States  and 
Territories are authorized to administer the  NPDES 
Program, except the following, for which   EPA is the 
permitting authority: 

Alaska Guam 
District of Columbia Johnston Atoll 
Idaho Midway and Wake Islands 
Massachusetts Northern Mariana Islands 
New Hampshire Puerto Rico 
New Mexico Trust Territories 
American Samoa 

L A list of names and telephone numbers for each EPA 
Region and State is located at http://www.epa.gov/ 
npdes/stormwater (click on “Contacts”). 

Reference Documents 
L EPA’s Stormwater Web Site 

http://www.epa.gov/npdes/stormwater 
•	 Stormwater Phase II Final Rule Fact Sheet Series 
•	 Stormwater Phase II Final Rule (64 FR 68722) 
•	 National Menu of Best Management Practices for 

Stormwater Phase II 
•	 Measurable Goals Guidance for Phase II Small 

MS4s 
•	 Stormwater Case Studies 
•	 And many others 

L	 Illicit Discharge Detection and Elimination: A 
Guidance Manual for Program Development and 
Technical Assessments 
http://www.cwp.org/idde_verify.htm 
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“TESTING THE WATERS”:
THE ORANGE COUNTY

HEALTH CARE AGENCY

SUMMARY
Huge numbers of tourist dollars and many local jobs are put at risk when beach water is
considered unsafe for recreational use. A few simple facts tell a big story:

• For a total of 231 days in 1999, a beach or string of beaches along the 42-mile coastline
of Orange County was declared closed to water-contact sports.

• It is estimated that 37 million people go to Orange County beaches each year.

• The average net benefit of a beach day is valued at $15/per person to the local economy
(established through litigation following a 1990 oil spill).

• A healthy coast and ocean contribute an estimated $17 billion dollars to the state’s
economy annually, and provide 370,000 jobs statewide.

Orange County beaches are closed or restricted by the Health Care Agency/Environmental
Health Division based on elevated bacterial levels measured in ocean- and harbor-water
samples by the County’s three sanitation districts and by the Public Health Lab. The causes
of beach contamination range from sewage spills, pipeline breaks, and pump-station failures
to urban runoff. The question: Who will be able to take the lead in investigating the causes of
beach contamination? is the subject of this report.

It is the opinion of the 1999–2000 Grand Jury that Orange County government is moving in
the right direction in confronting the problems of urban runoff. There is a new street-
sweeping program in unincorporated areas. There is funding to divert summer-season urban
runoff into the sewer system. There is ongoing stenciling of the street curbs above storm-
drain openings with the phrase “No Dumping—Drains to Ocean.” And there are
commendable ongoing efforts to educate all inland and coastal citizens that their own daily
habits are the ultimate cause of beach pollution.

However, more must be accomplished as we move into the summer of 2000, with memories
very much intact of the events of the summer of 1999, when eight miles of the famous
beaches of Huntington Beach were closed to water-contact sports. The urgency of the
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All citizens, inland
and coastal, need to
learn that their own
daily habits are the
ultimate cause of
beach pollution.

situation is palpable among County officials since, at the time of this writing, the causes of
last year’s beach contamination are still not definitive. There is a need to augment the
scientific staff, their statistical and research-evaluation abilities, and the computer data-
handling capabilities of County Public Health and Environmental Health. These two
divisions of the County Health Care Agency are the nexus where decisions are made whether
or not to close the beaches. There is also a need to augment the Health Care Agency’s
abilities to post timely, easily accessible, water-quality data on its website (and perhaps to
eventually predict anticipated ocean-water closures). These changes will enable Orange
County to take a leadership role whenever elevated bacteria levels indicate there is a
pollution problem at our beaches or in our harbors.

INTRODUCTION AND PURPOSE
Southern California has always been famous for its beaches.
Over the last few decades, however, beach postings and
closures have become almost commonplace. Historically
famous beaches on Santa Monica Bay have recently been
declared off-limits due to pollution, as have the ocean waters
just south of the city of San Diego.

The story is no different in south Orange County. Aliso Beach closures have frequently been
in the news the past few years, as have closures of Doheny Beach. Baby Beach in Dana Point
has made headlines for its 18-month closure and the intensive search attempting to find the
sources of pollution.

(The term “beach closure,” used throughout this report and in the press, might be better
expressed as “beach-water closures.” In the Health Agency’s directives, the sand and
shoreline remain open for use even though the ocean water is closed to recreation.)

Beach closures can sometimes be directly attributed to sewage spills. Far too often, however,
beach closures are the result of the regular practices that Americans have become
accustomed to as they go about their daily lives in and around their homes.

The nearly summer-long beach closures in Huntington Beach have arguably had the greatest
effect on local attitudes. In spite of a massive, expensive, and most-cooperative search for the
causes, it is still unclear at the time this report is being written, what the actual pollution
sources were that caused the summer of 1999’s elevated bacterial levels. This series of events
resulted in eight miles of beach being closed by the County Health Care Agency and will be
referred to in this report as the “Event.”

It is imperative that steps be taken immediately to augment the Orange County Public Health
Lab’s testing capacities, the data-analysis capacities of the County’s Environmental Health
Division, and the information-technology capabilities of the County’s Health Care Agency.

These steps are needed to help assure that our County will be in a leadership position during
future pollution events.
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METHOD OF STUDY
The Grand Jury visited and/or interviewed the following: the Orange County Sanitation
District; the Irvine Ranch Water District; the Aliso Wastewater Management Agency; the
Orange County Health Care Agency’s Environmental Health Division and Public Health
Lab; the State Water Quality Resources Board, Santa Ana Region; a University of Southern
California SeaGrant-sponsored conference; the Orange County Public Facilities and
Resources Department, Harbors, Beaches and Parks Division; the Surfrider

CALIFORNIA’S COASTAL COUNTIES MUST TAKE EFFECTIVE ACTION NOW,
SO THAT THIS DIRE FUTURISTIC SCENARIO DOES NOT TAKE PLACE…

Foundation; the Coastal Coalition; the Newport Bay Coordinating Committee; and the cities
of Huntington Beach, Newport Beach, Laguna Beach, Dana Point, and San Clemente. There
was a wealth of relevant material on the Internet, plus material prepared at the University of
California, Irvine on behalf of the National Water Resources Institute, and for the cities of
Huntington Beach, Fountain Valley, Costa Mesa, Santa Ana, and Newport Beach.

BACKGROUND
When it rains in Southern California, all manner of things natural and man-made are swept to
the sea. The natural conduits to the coast are the rivers and streams, but they are helped in
their traditional clean-up duties by flood-control channels and by devices known as catch
basins and storm drains. Many of the drainage conduits installed in the curbs in most cities
and in the County have the stenciled phrase: “No Dumping—Drains to the Ocean.” Because
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The beach
closures in
Huntington Beach
during the summer
of ’99 made the
public aware of the
term “urban
runoff.”

“Technology to measure
harmful microbes in the
environment and
eliminate them from
water is in its infancy,”
Orange County Register,
April 11, 2000.

of inadequate gradient, some of these man-made conduits require an occasional boost from
pump stations (a fact whose importance will be reviewed later in this report) so they can
fulfill their purpose of sending their accumulated contents to the appropriate receiving water
body, be it a river, marsh, wetland, harbor, or the ocean itself.

In addition to relatively little rainwater, the content of urban runoff comprises all manner of
compounds pertaining to the life-styles of Americans: hydrocarbons from autos and gas
stations; Styrofoam from fast-food restaurants; animal droppings; improperly disposed-of
human waste; detergents from car-washing; lawn-mowings, fertilizers, and pesticides; all
sorts of paper and plastic goods; medical waste; copper from brake shoes, etc. As a result of
such things getting swept to the sea, as well as the elevated bacteria count, beach-goers are
routinely advised by the Health Care Agency not to swim or surf for three days following a
storm. For the same reason, swimmers and waders are advised to avoid the waters flowing
out of storm drains year-round.

Something alarmingly different, however, occurred during the summer of 1999. Although
there had not been measurable rain for months, high bacteria levels began to show up in

ocean-water samples routinely gathered and tested by the Orange
County Sanitation District and the Public Health Lab. It is
certainly possible that the same levels of bacteria have, since
time-immemorial, been a characteristic of ocean water and that
fact had simply not been detected before the implementation of
new testing standards mandated by Assembly Bill 411 (AB411),
Chapter 765, statutes of 1997. Notwithstanding this possibility,
County health officials duly noted the elevated bacterial levels in
the spring of 1999, knew they had to comply with the new state

law, and moved with appropriately measured steps to restrict public access to a six- to eight-
mile stretch of the historic beaches of Huntington Beach.

What actually caused the bacteria levels to become elevated during the low-runoff summer
season is a topic still being discussed among experts. The bacterial source could have been
animal waste, soil and decaying vegetation, or human waste. What is well known, however,
is that the beach closures from July 1 through Labor Day had a significant negative impact on
the coastal economy. And the intense media focus during the summer of 1999 on the beach
closures in Huntington Beach has led to a much-enhanced public awareness of a complicated
process known as urban runoff.

AB411—WATER-TESTING STANDARDS

Since 1978, it had been considered standard practice in most
coastal counties that public health labs tested recreational
ocean-water samples on a weekly basis for the presence of
bacteria known as total coliform. AB411 was passed by the
state legislature in October 1997, and it went into effect in
1999. This legislation changed the Health and Safety Code for ocean water-quality
monitoring, sewage-spill responses, ocean-water swimming standards, and public
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Dogs are a
major source of
fecal coliform,
giardia, and
salmonella.

Beaches must be closed
when there is a
presumption of sewage-
contamination. Beaches
may be posted when
contamination sources
are ambiguous.

notification. It required that water-quality testing, from April through October, be changed to
include two additional tests for bacteria in water-contact sports areas, i.e., fecal coliform/E.
coli and enterococcus, and to add one new analysis, a ratio of total coliform to fecal coliform.

The expanded water-quality monitoring is now required at all beaches in the state that serve
50,000 visitors per year and those beaches adjacent to storm drains that flow into the ocean
during summer months.

The three bacteria included in AB411’s new test standard—total
coliform, fecal coliform/E. coli, and enterococcus—are referred to as
“indicator bacteria,” because research has indicated that their
presence in water may be indicative of the presence of other more
dangerous, but much harder to detect, micro-organisms that may
cause human disease.

AB411—BEACH CLOSURES VS. POSTINGS

Another stipulation of AB411 is that beaches will be closed to water-contact sports by the
County Health Officer when there is a presumption that measured bacterial levels have been
caused by human sewage. When a survey of the situation points to factors other than human
sewage, the Health Officer may choose to post the beach rather than close it.

The changes to the Health and Safety Code are based on the
presumption, not yet completely scientifically validated, that
recreational waters polluted by human sewage are more
dangerous for human contact than are waters polluted by
fecal-waste coming from other warm-blooded animals, such
as birds, dogs, and livestock.

What is needed is more science to help identify the sources
of pollution and their relative impact on human health. There
are as yet no reliable and timely tests available to discriminate between water-pollution
caused by human sewage and that caused by animal waste and urban runoff.

A first step toward the development of new methodologies would be to conduct more
research into the various “fingerprints” of fecal-waste coming from local warm-blooded
animals in Orange County. A library of slides containing the fecal-isolates and related
bacteria of expected hosts would enable researchers to develop a source-tracking database,
useful to their efforts in determining pollution sources.

Also needed is the availability of staff time to evaluate studies coming from the federal
government and from academic researchers, to locate any new methodologies that might
prove relevant to Orange County. The goal should be not only to find the sources of water
contamination but also to figure out how to solve the problem.

As currently performed, water-testing procedures give health officials and the public only a
snapshot of the overall health risks of a beach. In no way is current testing yet able to predict
the health risks of any particular beach on any given day. However, some day soon,
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If the polluted
water sample
contains caffeine
and/or detergent
by-products, the
source may be
human, not
animal.

Water samples currently
take 24-48 hours to culture.
As a result, water-test data
is, at best, two days after
the fact.

researchers expect that a real-time test will be developed wherein something can be stuck
into a water sample and the colored read-out will indicate whether or not it is safe to dive into
the waves.

NEW RESEARCH POSSIBILITIES

Orange County is in a unique position to evaluate new
testing methods—stemming from federally funded
research and/or academic research—which may just
show more accurately the source of water
contamination, whether it comes from humans or from
other warm-blooded animals. Orange County is in a
unique position, as it’s one of relatively few temperate climate areas where large amounts of
runoff flow across relatively flat land before hitting a coastline renowned for its recreational
activities.

Candidate methodologies the Orange County Public Health Lab
microbiologists might evaluate are:

• DNA fingerprinting of fecal-materials from expected local
warm-blooded animals, a process that is expensive.

• Biochemical methods (i.e., testing fecal-isolates for relative
antibiotic resistance in humans and animals).
• Chemical methods that look for compounds normally
associated with humans (e.g., caffeine and detergent by-products
known as optical-brighteners).

THE “EVENT”—SUMMER OF 1999
On July 1, 1999, the Orange County Health Care Agency’s (OCHCA) Health Officer closed
a portion of Huntington State Beach due to elevated bacteria levels indicative of sewage
contamination. Closures continued throughout the summer, affecting up to eight miles of
state and city beaches in Huntington Beach. The last section of beach was reopened on
September 3, 1999.

The initial beach closure by OCHCA triggered a three-month long, nearly $2 million
investigation led by the Orange County Sanitation District. Other agencies that participated
in the investigation included the OCHCA, the California State Department of Parks and
Recreation, the City of Huntington Beach, and the State Water Quality Control Board, Santa
Ana Region 8. The primary suspicion was human sewage.

After eliminating sewage contamination as the problem, however, the investigation began to
focus on urban runoff in late August 1999. It is important to note that, as time had progressed
over the summer, the profile of the bacteria found at the beach had changed. While high
levels of total coliform, fecal coliform, and enterococci were found initially, over time only
high levels of enterococci persisted. Higher amounts of enterococci suggest a higher
probability that the contamination was coming from urban runoff rather than from sewage.
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The Talbert
Watershed may not
be the only source of
beach contamination.
Could the Santa Ana
River be an even
bigger contaminator?

Conditions along the beach and in the watershed also varied during the summer of 1999.
There were times when a waterway known as the Talbert Channel was bermed (dammed up),
so that its waters could not reach the ocean. There was also a late-summer decision to divert
the waters of the Talbert Channel into the sewer system. Bacteria levels rose, fell, and
changed proportion, but not in a way that led to any firm conclusions as to cause.

COASTAL RUNOFF STUDY, JANUARY 2000
From November 1, 1999 to January 8, 2000, two bio-engineers from the University of
California, Irvine investigated the indicator-bacterial levels of runoff in the Talbert
Watershed. This watershed encompasses 12 square miles in
Huntington Beach and Fountain Valley, an area that is primarily
residential in nature, although portions are zoned either for
industrial or agricultural uses. There are three tidally influenced
flood-control channels in the watershed, meaning that ocean
water flows into the channels during flood tides and back out
during ebb tides. A primary objective of this experiment was to
test whether tide-induced transport of water in the channels may
be impacting water quality at the beach, by acting as a mechanism for carrying watershed
runoff to the nearby shore.

The City of Huntington Beach operates seven pumping stations, and the Public Facilities and
Resources Department of Orange County operates one station in the watershed. Runoff
drains from the street into a pump-station forebay whereupon it is transferred into the channel
network. Then it travels under gravitational and tidal forces toward the coast, passing through
a constructed wetland—the Talbert Marsh—before it enters the ocean approximately 1000
feet up-coast of the Santa Ana River.
The tidal-exchange experiment found that:

• Pump-station discharges increased the levels of total coliform during the study period.

• The Talbert Marsh appears to be a significant source of occasional high pulses of
enterococcus bacteria.

• The Talbert Watershed is not the only source of E.coli and enterococcus bacteria on
the beach.

The University of California, Irvine Coastal Runoff Impact Study (prepared for the National
Water Research Institute, the County of Orange, and the cities of Huntington Beach,
Fountain Valley, Costa Mesa, Santa Ana, and Newport Beach) did not come to any easy
conclusion that the Talbert Watershed was to blame for the “Event” of 1999. Instead, the
study found that the watershed was only one of the sources of elevated bacterial levels along
the beaches. Future studies were indicated, with a focus on ebb and “neap” (or the lowest)
tides and their stirring up of sediment and on bacterial levels in water entering the ocean from
the nearby Santa Ana River.

AB411—EFFECTS ON THE PUBLIC HEALTH LAB
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Whether to post
or to close the
beaches? It’s a
decision worth
millions of
dollars to our
coastal economy.

In Orange County, water testing is done cooperatively by the Health Care Agency (HCA)
and by three sanitation districts, Aliso Water Management Agency, South East Regional
Reclamation Authority, and the Orange County Sanitation District. There are 150 sampling
stations between Seal Beach and San Clemente. Water samples are also collected in
Huntington Harbour, Newport Bay, and Dana Point Harbor. It takes 24–48 hours to culture
each water sample.

Gearing up to meet the standards of AB411 in the spring of 1999, staff at the Public Health
Lab found that the workload had more than doubled. An extra Lab Assistant was hired to
handle the state’s new testing standards, and an additional Environmental Health Specialist
was added to the staff at Environmental Health (EHD). The data-handling of the water tests
continued to be performed manually whereupon it was faxed to the EHD where the figures
were typed into a spreadsheet. There was no analyst at EHD to help analyze the raw data
faxed from the Lab. Even with these two new employees, requests to perform water-quality
testing for other locations in the County, e.g., Aliso Creek, had to be refused. There was no
staff time available for any research and development or literature-review pertinent to new
testing procedures.

Decisions whether to post the beaches or to close them continue to be made by County health
officers based on tabular information contained in a series of spreadsheets laid out around
tables in the EHD conference room. Health officers plot bacteria levels—whether they
exceed the established state standard—with a felt-tipped pen. And even though confidence is
expressed that all the elements are present to make correct decisions, computer software that
could plot the cumulative bacterial data more succinctly and graphically might well aid the
decision-making process (and reduce the possibility for human error).

It is also hoped that research on the contaminating effects of ebb and neap tides might soon
result in the daily publication of a swimmer’s advisory—a prediction ahead of time, of days
when water contact might be ill-advised–over the Internet.

The OCHCA, only recently considered a full decade behind on the
subject of computer knowledge and technology, is now playing a fast
and most commendable game of catch-up, due in large part to
enlightened new leadership. It is hoped that very soon, water-test
data from the Public Health Lab will be electronically available
almost immediately to the EHD, to the Health Care Agency’s
website, and thus to all interested decision-makers.
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FINDINGS
In accordance with California Penal Code Sections 933 and 933.05, responses are required
to all findings. The 1999–2000 Orange County Grand Jury has arrived at the following
findings:

1. Since AB411 went into effect in 1999, the workload in the water-quality testing facility at
the Orange County Public Health Lab has more than doubled. Even though one additional
employee was hired, the Lab is currently staffed to accomplish regulatory testing only.
Requests to assist other County agencies’ needs for water testing have had to be refused,
and there is no staff time available to conduct research and development or to evaluate
any promising new testing procedures.

A response to Finding 1 is required from the Board of Supervisors and requested from the
Orange County Health Care Agency.

2. There is no staff time available at the Orange County Public Health Lab to establish a
source-tracking database of the fecal-indicator bacteria of local warm-blooded hosts in
Orange County. County officials are hampered in their ability to respond effectively
during pollution events.

A response to Finding 2 is required from the Board of Supervisors and requested from the
Orange County Health Care Agency.

3. Raw test-data from the Orange County Public Health Lab and from the three sanitation
districts is transmitted by fax to the Health Care Agency/Environmental Health Division,
where the data is typed into a series of spreadsheets. There is no on-staff analyst to help
with the analysis of test data and thus to facilitate health officers’ decisions whether to
post or close or re-open County beaches.

A response to Finding 3 is required from the Board of Supervisors and requested from the
Orange County Health Care Agency.

4. Existing information systems linking the Public Health Lab and the Health Care Agency
are outmoded.

A response to Finding 4 is required from the Board of Supervisors and requested from the
Orange County Health Care Agency.

5. Information systems that the Health Care Agency uses to advise the public are
inadequate, so information regarding beach postings and closures and beach re-openings
is not easily accessible on the Agency’s website. Information available to the public is
not always current or accurate.

A response to Finding 5 is required from the Board of Supervisors and requested from the
Orange County Health Care Agency.
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RECOMMENDATIONS
In accordance with California Penal Code Sections 933 and 933.05, each recommendation
must be responded to by the government entity to which it is addressed. These responses are
submitted to the Presiding Judge of the Superior Court. Based on the findings, the 1999–2000
Orange County Grand Jury recommends that:

1. An additional lead microbiologist experienced in program development, management,
and research evaluation be added to the staff at the Orange County Public Health Lab to
conduct research and development and to work in conjunction with other agencies in
applying new promising testing procedures.

A response to Recommendation 1 is required from the Board of Supervisors and requested
from the Orange County Health Care Agency.

2. An experienced microbiologist be added to the staff at the Orange County Public Health
Lab to develop a source-tracking database of fecal-isolates common to the Orange
County population of warm-blooded animals, to enable public-health officials to more
quickly identify the sources of water pollution.

A response to Recommendation 2 is required from the Board of Supervisors and requested
from the Orange County Health Care Agency.

3. An analyst be added to the staff of the Environmental Health Division to help analyze
ocean-water test data emanating from the Public Health Lab and the sanitation districts.

A response to Recommendation 3 is required from the Board of Supervisors and requested
from the Orange County Health Care Agency.

4. The appropriate information systems (data-handling and statistical-analysis technology)
be installed in the Public Health Lab and the Environmental Health Division of the
Health Care Agency in order that health officials are better able to evaluate and act
decisively during future pollution events.

A response to Recommendation 4 is required from the Board of Supervisors and requested
from the Orange County Health Care Agency.

5. Up-do-date information systems be added to the Health Care Agency’s Information
Technology Division to help ensure that the Agency’s website provides the most current
beach closure, posting, and beach re-opening information available.

A response to Recommendation 5 is required from the Board of Supervisors and requested
from the Orange County Health Care Agency.
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COMMENDATIONS
To the Orange County Public Health Lab for its “testing of the waters” under pressured
conditions of new state legislation.

To Public Health and Environmental Health staff for their dutiful adherence to the law on
beach advisories, in the face of immense pressures.

To the Orange County Sanitation District for its cooperative leadership during the “Event” of
summer 1999.

To Dr. Jack and his wife Nancy Skinner for their long devotion to water-quality issues in
Orange County.

To Pam Winters for permission to reprint her futuristic cartoon on ocean-water quality.

To Dr. Stanley Grant for his cutting-edge research on the water-quality of the Talbert Marsh.
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THE RAINY SEASON’S
“FIRST FLUSH” HITS THE

HARBORS OF ORANGE COUNTY

SUMMARY

The harbors of the County of Orange are among the top economic and tourist-attracting areas
of the County. During the dry season, the waters are generally free of trash and debris.
October 15 traditionally begins the wet part of the year. Whenever the first significant
rainstorm occurs, a phenomenon called “the first flush” takes place when all of the
accumulated debris in the creeks, flood control channels, and the storm drains of the County
rushes to the sea. The harbors of Newport Beach and Huntington Beach, and to a lesser
extent Dana Point, become choked with tons of unsightly, unhealthy, and hazardous debris.
Islands of trash may float for weeks until they wash out to sea, may accumulate on the city,
County, or State beaches, or become waterlogged and sink.

The 1999–2000 Grand Jury found that the efforts of the County Public Facilities and
Resources Department (PFRD) in the maintenance and cleaning of the flood control channels
for which they are responsible, is admirable. However, the physical devices employed by the
cities and the County are often not effective in keeping the debris from entering the harbors
during the rainy season. In addition, the methods used to remove the debris that reaches the
harbors need to be improved.

The Grand Jury recommends that the efforts of the cities and County be enhanced by use of
more efficient methods to curtail the debris before it gets to the harbors. It also recommends
that the trash entering the harbors be more efficiently and rapidly removed. Continued
education efforts must be part of the program.

INTRODUCTION AND PURPOSE

Huntington Harbour and Newport Harbor, and to a lesser extent Dana Point Harbor, become
choked with varying amounts of debris every year following the first significant rain of the
season. Debris consisting of plant trimmings, tree limbs, lawn cuttings, furniture, dead
animals, animal waste, plastics of all kinds, food containers and wrappers, toys, construction
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materials, lumber, pallets, cardboard boxes, and even live rattlesnakes comprise the bulk of
what the 1999–2000 Grand Jury terms “macro-pollution.” Significant amounts of this macro-
pollution continue to degrade our harbors through April, when Southern California normally
enters the dry season. Eventually some of this trash is swept into the ocean where much of it
washes up on Orange County beaches. Most of this unsightly, unhealthy, and hazardous mess
has entered the harbors of Orange County through flood control channels maintained by the
County and by city- and County-maintained storm drains.

The Orange County Grand Jury, ever vigilant of the environment and the consequences of a
degraded environment, studied the condition of harbors and beaches following the first
winter rainstorms. This report will explain what is being done to reduce the levels of macro-
pollution and the current efforts directed toward cleaning up the debris from the harbors. It
will conclude with several recommendations designed to further reduce the amount of macro-
polluting.

METHOD OF STUDY

In order to get an objective grasp of this form of environmental degradation, the 1999–2000
Orange County Grand Jury interviewed employees of the County, affected cities, and private
companies. Federal, State, County, and city laws and ordinances were researched. Guided
tours were taken of the three watersheds that impact the three harbors, and aerial overviews
and photographs of the areas of study were taken. Printed matter from private companies as
well as governmental entities was evaluated. Previous Grand Jury Reports and responses to
them were scrutinized. The Internet also proved a valuable tool.

BACKGROUND

EFFORTS AT PREVENTION

The dry season in Southern California is generally considered to be from mid-April to mid-
October. The mean precipitation during this period of drought is only about ¾ inch. During
the rainy season, however, the mean amount of rainfall is slightly more than 11 inches. For
purposes of comparison, according to the National Weather Service, the driest year recorded
was 1947, with only slightly more than 3 inches of rain, and the wettest year on record was
1983, with 29 inches. Historically, in Southern California, heavy rains have resulted in heavy
flooding, so the various agencies of the federal, state, County, and city governments
responsible for protecting our County from devastating floods, have built an extensive and
efficient system of dams, flood control channels, catch basins, and street drains over the last
half century. These flood control channels drain the watersheds that impact County harbors.
This report will concentrate on the trash that enters the harbors by way of creeks, flood
control channels, and street drains.

In order to comply with the Clean Water Act of 1972, 33 U.S.C. §1342, Section 402(p), as
amended by the Water Quality Act of 1997, the County of Orange and the cities applied for a
National Pollutant Discharge Elimination System (NPDES) permit. In July 1990, the Santa
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Ana and San Diego Regional Water Quality Boards issued permits to the County and the
cities. In order to comply, a Drainage Area Management Plan (DAMP) had to be developed.
The DAMP, among other requirements strongly recommends that the cities have cautionary
messages permanently affixed on the street drains. Cities report that they keep accurate
records of their storm drain cleaning and maintenance, and that the storm drains are cleaned
on an as-needed basis.

Also required by the DAMP is an extensive education plan, which includes lesson plans,
pamphlets, booklets, and videos about the harm done to the environment when trash is
disposed of improperly. The County has recently embarked on a new educational effort to
further increase the population’s awareness of this problem. There is a County-wide system
of laws directed at polluters, but, according to responses to a previous Grand Jury report, the
thrust has been to educate the polluters rather than punish the first-time offenders.

The PFRD is charged with maintaining and cleaning most of the flood control channels in the
County. Crews of County jail inmates are often used to assist in this task.

Dana Point is unique among the County harbors, as there are no flood control channels that
enter directly. Dana Point Harbor is primarily impacted by macro-pollution that enters the
ocean at San Juan Creek and flows northwest into the harbor and the storm water runoff that
enters the harbor directly.

From data received by the Grand Jury from PFRD, the amount of debris removed from the
flood control channels in the Newport watershed in 1997 was slightly more than 182 tons,
which required 533 crew hours. In 1998, 158 tons were removed, with 272 crew hours
expended.

For the watershed that empties into Huntington Harbour, available data indicates that in 1996
it took 96 crew hours to remove 22 tons of debris, it took 176 crew hours to remove 62 tons
of debris in 1997, and in 1998 it took 350 crew hours to remove 143 tons of debris. The three
booms that attempt to impede some of the debris from entering the harbor were each cleaned
once during the spring of 1999, yielding a total of 26 tons of debris and with an expenditure
of 57 crew hours.

An aerial survey provided by the sheriff’s department in December, as well as terrestrial
tours conducted by the PFRD in August for the Grand Jury, emphasized the generally clean
condition of the County’s flood control channels and storm drains in the County.

In addition to the use of work crews, there are other low-tech devices used by the County and
cities to reduce the amount of debris the harbors receive during the rainy season. The most
commonly used device in the flood control channels is a floating debris boom that is secured
at strategic locations. These devices are buoyant and are secured to both sides of the channel.
They have a weighted net attached at the bottom designed to catch the debris that is floating
just under the water’s surface. The nets are designed in such a way that if the channel gets
too full or the current becomes too strong, one end is released so as to not damage the boom.
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Of course, the downside of this scenario is that all of the trapped debris is soon swept into the
receiving harbor. In the City of Huntington Beach, the County has a doubled-paneled steel
grate to filter debris from one of the flood control channels that enters the harbor.

The City of Newport Beach uses a similar device. There is a logboom in the upper reaches of
the Back Bay that catches debris. City crews employ a small boat to push the debris to one
side where work crews manually load and truck the solids for eventual transport to a landfill.
Newport Beach records indicate that the amount of debris collected and hauled away from
the logboom during the wet season average 15 tons, whereas the debris boat collects 12 tons.
During the dry season, the logboom collects four tons, and the average for the debris boat is
approximately three tons.

The City of Dana Point is experimenting with street-drain filtering devices. The Grand Jury
inspected two of these devices installed in a residential neighborhood. These easily installed
drain filters consist of a frame with a filter fabric. Different types and meshes of fabric are
available for various uses. These storm drain filters are constructed in such a way that when
they are either full or the influent is excessive, storm water bypasses the filtering process
completely, to prevent back-up and resulting flooding.

The City of Dana Point reported to the Grand Jury that each filter costs $265, including
installation. Annual service is expected to be $50 per filter. Literature provided by the
manufacturer indicates these filtering systems have been monitored by the Regional Water
Quality Board for NPDES compliance. The literature, as well as independent testing,
indicates a high removal rate of pollutants.

The City of Dana Point also states that fifteen additional filters with a medium specifically
designed to remove hydrocarbons will be installed as part of a continuing project. They hope
to have filters in all 300 city storm drain inserts. Each of these filters will cost less than
$1,400. The City expects that a combined testing and maintenance cost will be around $250
annually. They concluded by stating that a monitoring system is in place to evaluate the
filters, and a maintenance schedule will insure that they function up to their expectations.
City officials also report that new developments will be required to install storm drain filters
as part of their permit.

The City of Huntington Beach is requiring all new construction to install grates over the
storm drains, but there are no plans for retrofitting existing storm drains. The Grand Jury has
observed new construction in Newport Beach that incorporates grates on the storm drains
that lead directly to the harbor.

Yet, in spite of all of these well-meaning attempts to keep the trash and debris out of the
harbors, each year, following the first significant rain, and to a somewhat lesser degree after
each significant subsequent rain, Huntington Harbour, Newport Harbor, and Dana Point (to a
lesser degree), are choked with unsightly, dangerous, floating rafts of debris.
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Part of the Grand Jury’s investigation focused on the responsibility that the commercial and
recreational boaters have for the harbor pollution upon which this report is focused. It is
acknowledged by the cities and agencies that are responsible for the cleanliness of the
harbors that the boaters do not purposefully contribute to the debris in the harbor, and
therefore they play only a minor role in this pollution issue.

As this report is singly focused on macro-pollution, it will not specifically address non-point
source pollution, oil and sewage spills, and urban runoff. These troublesome topics were one
of the foci of the 1998–99 Grand Jury report, Coastal Water Quality and Urban Runoff in
Orange County.

Despite the good intentions and efforts of the County, the majority of the debris arrives in the
harbors through the County-maintained flood control channels. A lesser amount of the trash
arrives through storm drains that drain directly into the harbors. These storm drains empty
commercial areas, parking lots, landscape areas, parks, shopping areas, amusement parks,
private property, and nearby streets. Additionally, the wind blows trash from nearby garbage
cans and dumpsters and into the flood control channels and harbors.

On January 11, 2000, the County Board of Supervisors approved more than $250,000 in
grants for the coastal cities to divert urban runoff into upstream sewage treatment plants.
Included in this sum are monies to close off some storm drains and divert others that
currently empty directly into the harbors. This is a laudable effort and one that no doubt will
diminish this macro-pollution to some degree.

Once the trash enters the harbors, wind blows the accumulated trash into aggregated islands,
which are then moved by tidal currents to every area of the harbor. Some of the floating
debris will absorb enough water so that it floats just under the surface. Some will eventually
sink to the bottom. Some of the debris will arrive unseen, as it was floating deeper than the
reaches of the debris boom. Some debris floats or sinks depending on its changes of density.
Because of its different buoyancy characteristics, the total amount of this macro-pollution
cannot be accurately measured.

Without immediate human intervention, this accumulated debris may become so waterlogged
it will sink, or it may lodge under and around docks and boats, or it will become jammed
against sea walls. Some will accumulate on beaches maintained by the County or cities
within the harbors, or, given enough time, it will wash out to sea or accumulate onto the
beaches.

The trash that escapes to the open ocean is beyond the purview of this report. However, it
should be noted that the State of California, the County of Orange, and the cities that line the
ocean are responsible for the cleanliness of the beaches. The cost of this clean-up is
staggering. The California Coastal Commission reported that during a recent summer,
Orange County filled ten garbage trucks full of trash from six miles of County beaches at a
cost of $350,000. The plastics and other floating trash that do not wash up on the beaches can
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continue their polluting effects for thousands of years. In the table that follows, summarizing
debris removed by a private contractor in Huntington Harbour, plastics, including Styrofoam,
paper, and cans comprise the bulk of the debris. According to information obtained from the
Center for Marine Conservation, 61 percent of the debris from the 1996 National Coastal
Clean-Up were plastics of all types. This was an increase of 61 percent from the previous
year! In a 1988 survey, 89 percent of the trash observed floating in the North Pacific was
plastic. It is well known that fish, marine reptiles, and marine mammals frequently ingest
plastics, as this material is mistaken for food.

For those recreational and commercial boaters that choose (and the Harbor Patrol boats that
are required) to use the County harbors during these episodes of increased debris, the
potential for expensive damage to their vessels is high. A recent survey in Newport, Oregon,
surmised that 58 percent of the fisherman indicated they had received vessel damage due to
plastic debris and had incurred an average of $2,725 repair costs to their vessels. The cost to
commercial boating must also include unrealized revenue resulting from the inability to
operate the boats in these polluting conditions. Property owners, both residential and
commercial, and businesses that lease property from the County suffer as well.

Tourists and other coastal city non-residents visiting Orange County harbors while these
floating islands of unsightly trash are visible, can’t help but leave with a less-than-positive
impression of our harbors and of the County’s and cities’ ability to keep them clean. The
potential for the ultimate diminishment of the lucrative tourist and visitor dollar cannot be
calculated.

PROCEDURES CURRENTLY IN PLACE
The Harbor Patrol, a division of the Orange County Sheriff-Coroner’s office, polices all three
of the County’s harbors. Its duties include public safety, fire protection, rescue, and the
enforcement of boating laws and regulations. It also enforces pollution laws when infractions
are observed.

In the three harbors of the County, the Harbor Patrol officers, among their other duties,
remove large pieces of floating debris that have the potential to pose threats to safe
navigation. They cite transgressors of pollution laws where there is adequate evidence. The
officers frequently report to responsible parties potential problems with docks that are in
disrepair and in danger of floating away. If large pieces of plant material are blown into the
water, the officers report this to appropriate agencies for removal. Citizens often telephone
the local Harbor Patrol office and apprise the officers of polluting behaviors to which the
officers respond.

Dana Point Harbor does not have any flood control channels emptying directly into its
waters, although San Juan Creek does enter the ocean a short distance south of the harbor
entrance. The City of Dana Point will use a portion of its funds received from the Board of
Supervisors’ grant approval of January 11, 2000, to substantially reduce its residential storm

0018753



7

drain problem. Additionally, the City of Dana Point’s expanding experiment with storm drain
filters will also reduce the amount of debris in the harbor.

However, there are multiple harbor storm drains that originate in commercial areas, parking
lots, streets, and day-use areas that drain directly into harbor waters. Additionally, there are
storm drains that deposit runoff and debris from streets, commercial areas, and residential
areas adjacent to the harbor.

The majority of trash that does enter the harbor following these periods of rain emanates
from San Juan Creek and from the non-filtered city and County storm drains. The amount of
trash from recreational and commercial boating and wind is negligible.

It was reported to the Grand Jury that workers can easily remove the trash that does enter the
harbor. Long-handled dip-nets enable the workers, because of the design of the harbor, to
reach most of the trash from sidewalks and docks. If necessary, there is a small boat available
for their use. Lessees are responsible for keeping their leased areas (including harbor waters)
clean.

Newport Harbor receives the bulk of its macro-pollution from the San Diego Creek, that is
considered by PFRD to be a flood control channel, and the Santa Ana-Delphi Channel.
Additionally, there are several large storm drains that enter the harbor. There are a number of
local street, parking lot, pedestrian, and commercial storm drains that directly enter the
harbor. Through Grand Jury investigations it has been learned that a more beneficial
placement of the logboom in the Newport Back Bay would be possible, but the State
Department of Fish and Game, which has jurisdiction over the Newport Back Bay, will not
allow a change of location.

Once the trash enters Newport Harbor, city officials indicated to the Grand Jury that the best
remedy for this macro-pollution is to allow it to eventually wash up on the beaches, either
within the harbor or on the ocean beaches to be disposed of by land clean-up crews.
However, there is a small boat that is utilized 32 hours a week to pick up trash that is floating
in the harbor. The City of Newport Beach budgets about $1 million annually for harbor
water, bay, and ocean beach clean-up. The City of Newport Beach receives $25,000 annually
from the County for harbor debris clean-up. Newport Beach also makes use of the so-called
water-rakes that are small self-propelled vessels with modifications to allow them to pick up
small pieces of debris in an automated fashion. It is reported that they do not work well for
large pieces of debris. These two self-propelled boats are currently moored at the Boy Scout
facility and are manned by volunteers on an as-needed basis. There is no County
involvement, other than the presence of the Harbor Patrol, to assist in the cleaning of the
harbor.

Huntington Harbour is at the terminus of another large and highly urbanized watershed. The
three large flood control outflows that empty into the harbor funnel a huge accumulation of
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trash following significant rains. In addition, there are many ungrated street, parking lot, and
pedestrian area storm drains that directly enter the harbor.

The City of Huntington Beach is unique among the harbor cities in that it has a contract with
a private company to clean and remove debris in the “…Huntington Harbour waterways
within the City’s city limits and private property mooring docks adjacent to said waterways.
Also included in the area to be cleaned is the area of water in front of the Edinger Flood
Control Channel.” The areas specifically not cleaned are marinas where slips are rented,
where there is County responsibility, or that part of the harbor that lies within the jurisdiction
of the City of Seal Beach. Data obtained from the private company contracted by Huntington
Beach to clean the harbor waters is summarized in the following table.

DATE
CREW
HOURS

CUBIC
YARDS

%
ANIMAL

%
PAPER

PLASTICS
& CANS

%
PLANT

11/97–4/98 892 107 4.3 54.8 40.8

5/98–10/98* 858 48 5 52 43

11/98–4/99** 1010 49 5 55 40

5/99–10/99 982 5.5 5.8 56.6 37.5

*  No data was available for July 1998
**Two debris booms installed in November

It is interesting to note the following about this contract:

• That it was signed in 1982, amended in 1983, and that it will continue from year to year
as long as the contractor does not raise his rate.

• That the County is to provide matching funds up to $ 30,000 for this service. The County
is currently providing $25,000.

• That there are specific areas in the harbor that are excluded from cleaning.

FINDINGS
In accordance with California Penal Code Sections 933 and 933.05, responses are required
to all findings.

With respect to the annual high level of macro-pollution of the harbors of Dana Point,
Newport Beach, and Huntington Beach that follow the first significant rainfall, and to a lesser
degree, each subsequent significant rainstorm of the rainy season, the 1999–2000 Orange
County Grand Jury has made the following findings:

1. Although the County does an admirable job of keeping the flood control channels clean
throughout the year, there is still a substantial amount of macro-pollution that enters the
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three harbors of the County from the County-maintained flood control channels and
County-maintained storm drains, especially following the first rain storm of the year.

A response to Finding 1 is required from the Board of Supervisors, and requested from the
Public Facilities and Resources Department.

2. In spite of the County’s strong emphasis on public education as required by the Drainage
Area Management Plan (DAMP) of the California Regional Water Quality Control
Board, Order #96-31 WPDES #CAS618030, a significant amount of trash finds its way
into the County-maintained flood control channels and County-maintained storm drains,
rather than being disposed of properly.

A response to Finding 2 is required from the Board of Supervisors and requested from the
Public Facilities and Resources Department.

3. There are many inadequately grated, screened, or filtered storm drains in the coastal cities
or on County coastal property, other than new construction, that conduct storm water and
its accompanying debris directly into the harbors of the County.

A response to Finding 3 is required from the Board of Supervisors, and the City Councils
of Dana Point, Newport Beach, Huntington Beach, and requested from the Public
Facilities and Resources Department.

4. There is no apparent goal-driven program by the cities, except for Dana Point, to retrofit
older storm drains and catch basins with grates or similar straining or filtering devices.

A response to Finding 4 is required from the City Councils of Anaheim, Brea, Buena Park,
Costa Mesa, Cypress, Fountain Valley, Fullerton, Garden Grove, Huntington Beach,
Irvine, La Habra, La Palma, Laguna Beach, Laguna Hills, Laguna Niguel, Laguna
Woods, Lake Forest, Los Alamitos, Newport Beach, Orange, Placentia, Rancho Santa
Margarita, San Clemente, San Juan Capistrano, Santa Ana, Seal Beach, Stanton,
Tustin, Villa Park, Westminster, and Yorba Linda.

5. The amount of money the County provides the harbor cities for floating debris removal is
insufficient.

A response to Finding 5 is required from the Board of Supervisors and the City Councils of
Newport Beach, Huntington Beach, and Seal Beach.

6. The contract that Huntington Beach has with a private company for harbor debris
removal does not include debris removal for the entire harbor.

A response to Finding 6 is required from the City Council of Huntington Beach.
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7. Trash, consisting of a significant amount of plastic and Styrofoam, makes up most of the
macro-pollution in the County’s harbors.

A response to Finding 7 is required from the Board of Supervisors and the City Councils of
Dana Point, Newport Beach, Huntington Beach, and Seal Beach.

RECOMMENDATIONS

In accordance with California Penal Code Sections 933 and 933.05, each recommendation
must be responded to by the government entity to which it is addressed. These responses are
submitted to the Presiding Judge of the Superior Court. Based on the findings, the 1999–2000
Orange County Grand Jury recommends that:

1. The Public Facilities and Resources Department create an action plan that will be in place
during the year 2000 that will include the following to reduce the macro-pollution that
fouls the County’s harbors by 50 percent in 2004.

• Additional debris-screening and collecting devices (such as the “trash rakes” at the
Orange County Water District’s facility in Anaheim), be installed at locations in flood
control channels as they enter the harbors in Newport Beach and Huntington Beach,
and

• The debris booms, the logboom of Newport Beach, and steel grates currently
employed in the County receive a very thorough cleaning just prior to the anticipated
first significant rain of the rainy season, rather than by the arbitrary date of October 15.

A response to Recommendation 1 is required from the Board of Supervisors and is
requested from the Public Facilities and Resources Department and the City of
Huntington Beach and the City of Newport Beach.

2. A more extensive County public education campaign, including print and electronic media,
signs, postings, and warnings in appropriate languages along flood control channels and
County-maintained storm drains that would inform the public about the illegality as well as
the negative environmental impact of disposing of debris in the flood control channels and
County storm drains.

A response from Recommendation 2 is required from the Board of Supervisors and the City
Councils of Anaheim, Brea, Buena Park, Costa Mesa, Cypress, Fountain Valley,
Fullerton, Garden Grove, Huntington Beach, Irvine, La Habra, La Palma, Laguna
Beach, Laguna Hills, Laguna Niguel, Laguna Woods, Lake Forest, Los Alamitos,
Mission Viejo, Newport Beach, Orange, Placentia, Rancho Santa Margarita, San
Clemente, San Juan Capistrano, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park,
Westminster, Yorba Linda and requested from the Public Facilities and Resources
Department.
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3. An action plan that specifically details a retrofitting campaign to be completed by 2004 of
placing grates, filters, or other small aperture devices over or within storm drains that
empty directly to County harbor waters.

A response to Recommendation 3 is required from the Board of Supervisors the City
Councils of Dana Point, Newport Beach, Huntington Beach and requested from the
Public Facilities and Resources Department.

4. All cities in the County, except for the City of Dana Point, create an action plan to be
completed by 2004, to begin the installation of high-tech storm drains and catch-basin
filtering devices.

A response to Recommendation 4 is required from the City Councils of Anaheim, Brea,
Buena Park, Costa Mesa, Cypress, Fountain Valley, Fullerton, Garden Grove,
Huntington Beach, Irvine, La Habra, La Palma, Laguna Beach, Laguna Hills, Laguna
Niguel, Laguna Woods, Lake Forest, Los Alamitos, Mission Viejo, Newport Beach,
Orange, Placentia, Rancho Santa Margarita, San Clemente, San Juan Capistrano,
Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and Yorba Linda.

5. The County increase the amount of dollars by $25,000 each to Dana Point, Newport
Beach, and Huntington Beach each year for three years, beginning in 2000, for harbor
debris clean-up.

A response to Recommendation 5 is required from the Board of Supervisors.

6. Huntington Beach, Seal Beach, and the County contract jointly for the debris removal in all
waterways of Huntington Harbour.

A response to Recommendation 6 is required from the Board of Supervisors and from the
City Councils of Huntington Beach and Seal Beach.

7. The County initiate a procedure that will, by 2004, prohibit the use of disposable plastics
and Styrofoam in eating establishments operated by and for the County.

A response to Recommendation 7 is required from the Board of Supervisors.

8. The cities institute a procedure that strongly encourages businesses within its city limits
to substantially reduce the use and sale of disposable plastics and Styrofoam, and
increasingly participate in the growing plastic- and Styrofoam-recycling industry.

A response to Recommendation 8 is required from the City Councils of Anaheim, Brea,
Buena Park, Costa Mesa, Cypress, Dana Point, Fountain Valley, Fullerton, Garden
Grove, Huntington Beach, Irvine, La Habra, La Palma, Laguna Beach, Laguna Hills,
Laguna Niguel, Laguna Woods, Lake Forest, Los Alamitos, Mission Viejo, Newport
Beach, Orange, Placentia, Rancho Santa Margarita, San Clemente, San Juan
Capistrano, Santa Ana, Seal Beach, Stanton, Tustin, Villa Park, Westminster, and Yorba
Linda.
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COMMENDATIONS
The Grand Jury commends the following for their invaluable help and advice in providing
information and direction for the background of this report. Recognition is also due them for
their constant dedication to enhancing all water quality of the County.

The Grand Jury commends the City Manager and Directors of the City of Dana Point for
providing leadership in implementing the first citywide storm drain retrofitting program.

The Grand Jury commends the Harbor Patrol Officers of the Orange County Sheriff-
Coroner Department for their cooperation and generosity in sharing invaluable materials
and information.

The Grand Jury commends officials of the City of Huntington Beach for their cooperation
and generosity in sharing invaluable materials.

The Grand Jury commends the managers and directors of the Public Facilities and
Resources Department for the proactive efforts at water quality management, their guidance
and support of the 1999-2000 Grand Jury’s efforts, and the generous supply of invaluable
materials.

The Grand Jury commends the managers and directors of the City of Newport Beach for
their efforts at determining exactly which specific organisms are contributing to fecal
pollution in their harbor waters.

The Grand Jury commends the Board of Supervisors for demonstrating proactive leadership
to improve water quality as evidenced by their grant approval action of January 11, 2000.
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An example of a floating debris island days after the “first flush.”

ACCUMULATED TRASH PRIOR TO THE “FIRST FLUSH” AT A DEBRIS BOOM NEAR A JUNCTION

OF A FLOOD CONTROL CHANNEL AND A HARBOR IN ORANGE COUNTY
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ACCUMULATED TRASH PRIOR TO THE “FIRST FLUSH” AT A NON-COUNTY OWNED AND MAINTAINED

debris boom near a junction of a flood control channel and a harbor in Orange County.

Debris wedged between a boat and a dock several days after the “first flush” in
one of Orange County’s harbors.
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Debris washed up on one of the County’s beaches after the “first flush.”

One of the County’s harbors after the “first flush.”
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STATE OF CALIFORNIA 

STATE WATER RESOURCES CONTROL BOARD 
 

ORDER:  WQ 2000 - 11 
 
 

In the Matter of the Petitions of 
THE CITIES OF BELLFLOWER, ET AL., THE CITY OF ARCADIA, AND 

WESTERN STATES PETROLEUM ASSOCIATION 
Review of January 26, 2000 Action of the Regional Board 

and 
Actions and Failures to Act 

by both the 
California Regional Water Quality Control Board, 

Los Angeles Region and Its Executive Officer 
Pursuant to Order No. 96-054, 

Permit for Municipal Storm Water and Urban Run-Off Discharges Within 
Los Angeles County 

[NPDES NO. CAS614001] 
 

SWRCB/OCC FILES A-1280, A-1280(a) and A-1280(b) 
 
 

 
BY THE BOARD: 

 On July 15, 1996, the Los Angeles Regional Water Quality Control Board (Regional 

Water Board) issued a revised national pollutant discharge elimination system (NPDES) permit 

in Order No. 96-054 (permit) to the 85 incorporated cities and the county within Los Angeles 

County (the County).1  The permit covers storm water discharges from municipal separate storm 

sewer systems throughout the County.2

                                                 
1 This was the second storm water permit adopted for Los Angeles County and its cities.  The first permit was the 
subject of an earlier Order.  (In the Matter of Natural Resources Defense Council, Inc., Order WQ 91-04).  In this 
permit, the County is designated as the Principal Permittee, and each city is designated as a permittee.  The County 
is required to submit various documents on behalf of all of the permittees. 
2 The Regional Water Board has since issued a separate permit for one city, Long Beach. The relevant provisions of 
the Long Beach permit are similar to those in Order No. 96-054. 
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 The permit contains provisions for the regulation of storm water discharges from 

development planning and construction.3  Pursuant to these provisions, the County was required 

to submit Standard Urban Storm Water Mitigation Plans (SUSMPs).4   The SUSMPs are plans 

that designate best management practices (BMPs) that must be used in specified categories of 

development projects.  The County submitted SUSMPs, but the Regional Water Board approved 

the SUSMPs only after making revisions.  The Executive Officer issued the revised SUSMPs on 

March 8, 2000.5

 On February 25, 2000, the State Water Resources Control Board (State Water Board or 

Board) received a petition for review of the actions and failures to act regarding the SUSMPs 

from a number of cities, the Building Industry Association of Southern California and the 

Building Industry Legal Defense Foundation (jointly referred to as Cities).  A second petition 

was received from the City of Arcadia.  And a third petition was received from the Western 

States Petroleum Association (WSPA).  On April 7, 2000, the petitioners filed amendments to 

their petitions, concerning the March 8, 2000 issuance of the SUSMPs.  The Cities’ amendment 

also revised the list of cities included in the petition. The Cities’ petition now includes 32 cities.  

The petitions are legally and factually related, and have therefore been consolidated for purposes 

of review.6  The petitioners also requested a stay of the SUSMPs.  This request was denied by 

letter, dated May 11, 2000. 

                                                 
3 Permit, Part 2.III.  These provisions focus more on post-construction impacts of development than on discharges 
from construction activities. 
4 Permit, Part 2.III.A.1.c. 
5 These are referred to herein as the Final SUSMPs.  The Final SUSMPs also apply to Long Beach, even though it is 
subject to a separate permit. 
6 Cal. Code of Regs., tit. 23, section 2054. 
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 On June 7 and 8, 2000, the Board held a hearing in Torrance.  Several entities, including 

the petitioners, the Regional Water Board, and several environmental groups7, were designated 

parties.  The evidence from that hearing has been included in the record before the Board.  The 

record for comments on the petition was kept open until the end of the hearing.  The parties were 

allowed to submit post-hearing briefs.8

I.  BACKGROUND 

In prior Orders9 this Board has explained the need for the municipal storm water programs 

and the emphasis on BMPs in lieu of numeric effluent limitations.  The emphasis for preventing 

pollution from storm water discharges is still on the development and implementation of 

effective BMPs, but with the expectation that the level of effort will increase over time.  In its 

Interim Permitting Approach10, the United States Environmental Protection Agency (U.S. EPA) 

stated that first-round permits should include BMPs, and expanded or better-tailored BMPs in 

subsequent permits where necessary to attain water quality standards.  Dischargers, consultants, 

and academic institutions in California and nationwide have conducted numerous studies on the 

effectiveness of BMPs and appropriate design standards.  While many questions are still 
                                                 
7 The environmental groups are Natural Resources Defense Council, Inc., Santa Monica BayKeeper, and Heal the 
Bay. 
8 There are several documents that were not timely received and, therefore, are not made a part of the record before 
the Board. The hearing notice specified that all evidence from parties must be received by May 31, 2000.  The 
Regional Water Board submitted documents on June 6, 2000. The hearing notice specified that policy statements 
were due by the close of the hearing. Several comment letters were received June 12, 13, and 19, 2000.  None of 
these submittals are a part of the record.  The post-hearing briefs were subject to a 10-page limit. The environmental 
groups submitted objections to the post-hearing brief submitted by the Cities. First, the environmental groups 
challenge the length of the brief. All briefs were subject to a 10-page limit. The Cities submitted a 10-page brief, 
with a 22-page attachment showing extensive proposed revisions to the SUSMPs. This submittal violates the page 
limit, and only the brief is considered part of the record. Second, the environmental groups claim that an e-mail 
message referred to by the petitioners is subject to attorney-client privilege and should not have been used in this 
hearing. This e-mail message, from the Regional Water Board’s counsel to one of its engineers, was placed in the 
Regional Water Board’s administrative record and submitted to the State Water Board. Any privilege that may have 
attached to the message has been waived and no longer exists.  Finally, the post-hearing brief from the City of 
Arcadia was received late and will not be considered.  Documents submitted late for interim deadlines (such as the 
deadline for submitting responses to the petitions), have been included in the record. 
9 See, especially Orders WQ 91-03 (In the Matter of Citizens for a Better Environment et al.) and WQ 91-04. 
10 Interim Permitting Approach for Water Quality-Based Effluent Limitations in Storm Water Permits.  (61 Federal 
Register 57425.) 
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outstanding, more is expected of municipal dischargers, and many are implementing more 

effective programs. 

 While storm water management plans are improving, our knowledge of the impacts is 

also growing.  Urban runoff has been determined to be a significant contributor of impairment to 

waters throughout the state.  In Los Angeles specifically, beach closures are sometimes 

associated with urban runoff.  In adopting the SUSMPs, the Regional Water Board took note of 

the urgent need for preventing further pollution from urban runoff and storm water discharges. 

 It is important to emphasize the role of the SUSMPs within the totality of regulating 

storm water discharges, and the purpose of these particular control measures.  The requirement to 

prepare SUSMPS was part of the development controls in the permit.  In addition to 

development controls, the permit requires education, public outreach, programs to restrict illicit 

connections and discharges, and controls on public facilities.  In the context of the entire effort 

required by the permit, the development controls can be seen as preventing the existing situation 

from becoming worse. 

 The Final SUSMPs include a list of mandatory BMPs for nine categories of development.  

There are provisions that are applicable to all categories and lists of BMPs for individual 

categories.  Requirements applicable to all categories include provisions to limit erosion from 

new development and redevelopment, requirements to conserve natural areas, protection of 

slopes and channels, and storm drain stenciling.  Examples of BMPs specific to categories of 

discharge include design of loading docks for commercial projects and design of fueling areas 

for retail gasoline outlets.  In most respects, the Final SUSMPs were similar to those proposed by 

the County.  The significant departures were the inclusion of a numeric design standard for 

structural or treatment control BMPs, and the inclusion of certain types of projects that were not 
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covered in the County’s proposal.  The design standard creates objective and measurable criteria 

for the amount of runoff that must be treated or infiltrated by BMPs. 

The record indicates that the purpose of the development controls, including the 

SUSMPs, is not simply to prevent pollution associated with construction runoff.  As the 

petitioners point out, construction discharges are already subject to this Board’s Statewide 

Construction Permit.  The development controls in the SUSMPs, on the other hand, focus on 

post-construction runoff.  They are aimed at limiting not just the pollutants in runoff from the 

new development, but also the volume of runoff that enters the municipal storm sewer system. 

By limiting runoff from new development, the SUSMPs prevent increased impacts from urban 

runoff generally.  There is adequate technical information in the record to show that by 

controlling the volume of runoff from new development, BMPs can be effective in reducing the 

discharge of pollutants in storm water runoff. 

The Procedure for Adopting the SUSMPs 

 The permit requires a program for controls on Development Planning and Construction.  

It involved a number of submissions by the County in consultation with the Cities.  The first step 

was submission of a checklist for determining priority projects and exempt projects.  The 

checklist was due on January 30, 1998.  A list of recommended BMPs for development projects 

was also due on that date.  The SUSMPs were due within six months of approval of the BMP 

list, and were to incorporate BMPs for certain categories of development.  Following approval of 

the SUSMPs, the cities and County were to implement development programs for priority 

projects, consistent with the BMP list and the SUSMPs. 

 The BMP list was not approved until April 22, 1999.  Thereafter, the County submitted 

proposed SUSMPs on July 22, 1999.  The Regional Water Board held a public workshop on 
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August 10, 1999.  Following the workshop, the County submitted revisions to the SUSMPs on 

August 12, 1999.  On August 16, 1999, the Regional water Board gave notice that it would 

discuss the SUSMPs in a public meeting on September 16, 1999.  There was significant 

discussion at that meeting regarding the intent of the Executive Officer to approve the SUSMPs, 

but with revisions including a numeric design standard.  At the conclusion of the meeting, the 

Regional Water Board members asked the Executive Officer to revise the SUSMPs and bring 

them back to another meeting.  On December 7, 1999, the Executive Officer circulated revised 

SUSMPs for public review.  This document incorporated a numeric design standard and made 

other revisions to the permittees’ proposal.  The Regional Water Board held a hearing on the 

SUSMPs on January 26, 2000.  At that meeting, the Regional Water Board endorsed the 

SUSMPs revised by the Executive Officer, but directed him to make further changes.  The 

Executive Officer issued the Final SUSMPs on March 8, 2000. 

The Contents of the Final SUSMPs 

The permit provides that the SUSMPs must incorporate the appropriate elements of the BMP 

list and, at a minimum, apply to seven development categories: 100-plus home subdivisions; 

10-plus home subdivisions; 100,000-plus square foot commercial developments; automotive 

repair shops; retail gasoline outlets; restaurants; and hillside single-family dwellings. 

 The SUSMPs proposed by the County applied to these seven categories.  Various BMPs 

applied to the different categories, and the SUSMPs contained narrative mitigation requirements 

for source control and treatment.  The July proposals stated: 

“The development must be designed so as to mitigate (infiltrate and/or treat) the 
site runoff generated from impervious directly connected areas that may 
contribute pollutants of concern to the storm water conveyance system.” 
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There were no numeric design criteria for mitigation.  According to various participants, earlier 

County drafts had included design standards to mitigate flows from 0.6-inch storm events.  But 

any numeric criteria had been removed from the version that was submitted. 

 In its revised SUSMPs, submitted on August 12, the County explained in its cover letter 

that the mitigation language did not mean that all runoff must be mitigated.  Rather, the County’s 

intent was to omit a numerical standard from the SUSMPs.  The revised SUSMPs no longer 

referred to mitigation at all.  Instead, the following language replaced the mitigation requirement: 

“The development must be designed so as to minimize, to the maximum extent 
practicable (MEP), the introduction of pollutants of concern that may result in 
significant impacts, generated from site runoff of directly connected impervious 
areas (DCIA), to the storm water conveyance system as approved by the building 
official.” 
 

 The Final SUSMPs, as approved by the Executive Officer and the Regional Water Board, 

included several revisions from the County’s submittal.  The revision that is of greatest concern 

to the petitioners is the addition of Design Standards for Structural or Treatment Control 

BMPs.11  The design standards require that developments subject to the SUSMPs shall be 

designed to mitigate storm water runoff (by treatment or infiltration) from one of the following: 

“1. The 85th percentile 24-hour runoff event determined as the maximized capture 
storm water volume for the area…, or 

2. The volume of annual runoff based on unit basin storage water quality 
volume, to achieve 80 percent or more volume treatment…, or 

3. The volume of runoff produced from a 0.75 inch storm event, prior to its 
discharge to a storm water conveyance system, or 

4. The volume of runoff produced from a historical-record based reference 24-
hour rainfall criterion for “treatment” (0.75 inch average for the Los Angeles 
County area) that achieves approximately the same reduction in pollutant 
loads achieved by the 85th percentile 24-hour runoff event.” 

 

                                                 
11 The Final SUSMPs also include the narrative language quoted from the County’s August 22, 1999 proposal. 
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The Final SUSMPs also applied to two additional categories of development: parking lots over 

5,000 square feet or with 25 or more spaces and exposed to storm water, and to developments in 

environmentally-sensitive areas.  Other revisions included application to all projects in the 

categories instead of discretionary projects only and the definition of redevelopment. 

 

II.  CONTENTIONS AND FINDINGS12

Contention:  The petitioners contend that the Regional Water Board erred in not 

complying with the Administrative Review Process within the permit, and acted arbitrarily and 

capriciously and in violation of the Clean Water Act and state law. 

Finding:  The permit required the County, in consultation with the cities subject to the 

permit, to submit SUSMPs.  The permit includes some general minimum requirements for the 

SUSMPs.13  The Executive Officer is granted authority to approve the SUSMPs.14

 The permit also contains an administrative review process.15  The permit states that the 

administrative review process “formalizes the procedure for review and acceptance of reports 

and documents” and “provides a method to resolve any differences in compliance expectations 

between the Regional Board and Permittees, prior to initiating enforcement action.”16  Following 

this introductory statement, the permit includes two procedures.  The first is for review and 

approval or disapproval of reports and documents.  The second is the dispute resolution section 

that must be followed prior to enforcement action. 

                                                 
12 This Order does not address all of the issues raised by the petitioners.  The Board finds that the issues that are not 
addressed are insubstantial and not appropriate for State Water Board review.  (See People v. Barry (1987) 194 
Cal.App.3d 158, [239 Cal.Rptr. 349], Cal. Code Regs., tit. 3, § 052.) 
13 Permit, Part 2, III.A.1.c. 
14 Permit, Part 2, III.A.2. 
15 Permit, Part 2, I.G. 
16 Id. 
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The process for review of documents that are subject to the Executive Officer’s approval 

is that the Executive Officer will notify the permittees of the results of the review and approval 

or disapproval within 120 days.  If the Executive Officer does not do so, the permittees must 

notify the Regional Water Board of their intent to implement the documents without approval.  

The Executive Officer then has 10 days to respond, or the permittees may implement the 

program and the Executive Officer may not make modifications. 

 The dispute resolution procedure is to be used when the Executive Officer determines 

that a permittee’s storm water program is insufficient to meet the permit’s provisions. The 

Executive Officer must send a “Notice of Intent to Meet and Confer” with the permittee.  A meet 

and confer period then ensues, resulting in a written “Storm Water Program Compliance 

Amendment (SWPCA).”  The permittee is provided time to comply with the SWPCA.  The 

Executive Officer is not allowed to take enforcement action against a permittee until the 

Executive Officer notifies the permittee in writing that the administrative review process has 

been exhausted and that a violation exists warranting enforcement. 

 The petitioners contend that the Executive Officer failed to notify the permittees that their 

SUSMPs were inadequate within 120 days of its submittal.  The petitioners also argue that, by 

revising the SUSMPs without pursuing the dispute resolution process, the Regional Water Board 

“violated” the terms of the permit. 

 The provision for review of documents, which clearly includes the SUSMPs, requires that 

the Executive Officer notify the permittees of the results of the review and approval or 

disapproval within 120 days.  The County submitted the revised SUSMPs on August 12, 1999.  

Within 120 days, the Regional Water Board held a workshop where staff expressed their 

concerns with the SUSMPs.  Also within 120 days the Regional Water Board itself held a public 
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meeting where there was extensive discussion and concern by board members that the SUSMPs 

did not include a numeric standard.  And, prior to any notification by the permittees that they 

would proceed with implementing their SUSMPs, the Regional Water Board held a hearing 

January 26, 2000, where it directed the Executive Officer to issue the SUSMPs with revisions. 

The Executive Officer did so on March 8, 2000. 

 It is clear from the record that the Executive Officer, and the Regional Water Board itself, 

did inform the permittees that the SUSMPs were inadequate.  There was no requirement for a 

specific form for expressing disapproval of documents.  The extensive discussion and meetings 

on the need for revisions to the SUSMPs, and the Executive Officer’s approval of revised 

SUSMPs, plainly refutes the allegation that the Regional Water Board never notified the 

permittees of its disapproval of the County’s proposed SUSMPs. 

 The permittees also claim that the Regional Water Board “violated” the permit by failing 

to institute the meet and confer process.17  The dispute resolution process, which includes meet 

and confer, did not apply to the decision to disapprove the proposed SUSMPs.  That process is 

only required when the Regional Water Board ultimately takes an enforcement action against a 

permittee.  It is separate from the process for review and approval or disapproval of documents, 

and does not even appear to relate to possible enforcement actions for submission of inadequate 

documents.  This is illustrated by the fact that the provision regarding documents refers to 

submittals from both the Principal Permittee and the individual permittees, while the dispute 

resolution provision refers only to the permittees.  This distinction is relevant because the County 

is charged with submitting the documents, while the individual permittees are responsible for 

compliance.  A fair reading of the entire section on the administrative review process is that the 

                                                 
17 We note that permits are issued to permittees to allow discharges to waters of the state.  It is only permittees, and 
not Regional Water Boards, who can be charged with violating permits. 

   10

0018772



  

review and approval or disapproval of documents applies to submission of documents by the 

County on behalf of the cities, while the dispute resolution process applies to enforcement 

actions against any permittees for failing to implement adequate programs. 

Contention:  The petitioners contend that the Regional Water Board was not authorized 

to revise the SUSMPs to add more stringent requirements. 

Finding:  The petitioners contend that the mitigation standards in the SUSMPs are more 

stringent than the requirement in the permit to reduce pollutants in storm water runoff to the 

maximum extent practicable (MEP)18.  The issue of what level of protection constitutes MEP 

will be discussed Infra, in the discussion of the reasonableness of the numeric standards.  But the 

petitioners also make certain procedural claims on this point.  They argue that in approving the 

BMP list, the Regional Water Board determined that those BMPs constituted MEP and that the 

Board could not add additional BMPs in the SUSMPs.  They also contend the Regional Water 

Board itself had no authority to “usurp” the Executive Officer’s role in reviewing the SUSMPs.19  

Finally, the petitioners contend that the Regional Water Board was not authorized to mandate a 

program for the permittees without amending the permit. 

 The permit requires the County to submit a list of BMPs for approval.  The Regional 

Water Board approved this list.  Following approval of the list, the County was required to 

submit the SUSMPs, which must “incorporate the appropriate elements of the recommended 

BMPs list.”20  The petitioners contend that by approving the list, the Regional Water Board 

determined that those BMPs constituted MEP, and that under the terms of the permit the 

Regional Water Board could not require additional BMPs. 

                                                 
18 The technology-based standard for controls under municipal storm water permits is MEP.  For a fuller discussion 
of this standard, see Order WQ 91-03. 
19 It is undisputed that, at its January 26, 2000 meeting, the Board directed the Executive Officer to make additional 
revisions to the SUSMPs. 
20 Permit, Part 2, III.A.1.c. 
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In addressing this contention, we face what appears to be a fundamental 

misunderstanding of the numeric design standards on the part of the petitioners.  The design 

standards are objective criteria that developers must achieve in designing their BMPs. The design 

standards are not separate BMPs.  The standards tell what magnitude of storm event the BMPs 

must be designed to treat or infiltrate.  They do not specify the BMPs that must be employed. 

The SUSMPs as submitted by the County specify BMPs for various categories of 

development.  Many of these BMPs are designed to minimize the pollutants in storm water 

runoff, by reducing flow through infiltration or by treatment.  Examples of BMPs proposed by 

the County include infiltration basins and trenches, oil/water separators, and media filtration.  

The County’s proposed SUSMPs also included language requiring minimizing the introduction 

of pollutants to the storm water conveyance system.  That language remains unchanged in the 

Final SUSMPs.  The only significant difference between the two versions of the SUSMPs was 

that the Regional Water Board established numeric criteria for designing the BMPs. 

In adopting the Final SUSMPs, the Regional Water Board based its decision on the MEP 

standard.21  The Regional Water Board did not significantly revise the BMP list or specify 

further the actions that developers must take to comply with the SUSMPs.  Thus, we find that the 

Regional Water Board did not inappropriately revise its determination of what constituted MEP. 

 The Regional Water Board is the political body responsible for water quality control in 

the Los Angeles region.22  While the Regional Water Board may delegate specified powers and 

duties to its Executive Officer,23 it can at any time act on its own behalf.  The fact that the Board 

authorized its Executive Officer to approve the SUSMPs in the permit did not mean that the 

Board thereby denied itself the opportunity to provide direction to the Executive Officer in his 

                                                 
21 Resolution R-00-02. 
22 Water Code sections 13200 and 13225. 
23 Water Code section 13223. 
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approval.  Such an interpretation of its delegation authority would result in an improper failure of 

the Board to assume responsibility for water quality in the region. 

 We also find that the Regional Water Board was authorized to revise the SUSMPs to 

achieve compliance with the permit’s requirements.  The SUSMPs are a part of implementation 

of the permit.  Because the permit regulates storm water discharges throughout the entire 

Los Angeles region and it is implemented by 85 cities and the County, it is obvious that the 

permit could not spell out every detail of the program for the five-year term of the permit.  

Instead, the implementation is through the submission, review and approval, and implementation 

of various programs, including the SUSMPs.24  Where it receives a submission that it finds is not 

consistent with the requirements of the permit, it is reasonable for the Regional Water Board to 

be able to require revisions.  The Regional Water Board is not required to amend the permit each 

time it approves a submittal or approves a submittal with revisions.  On the other hand, if the 

Regional Water Board’s action in requiring revisions is inconsistent with the terms of the permit, 

then the Board should not act without first amending the permit.  While the Regional Water 

Board could have required the County to make the revisions rather than making them itself, we 

see no harm in the Regional Water Board’s approach. 

As will be discussed below, in most respects the Final SUSMPs are consistent with the 

permit.  But there are some portions of the SUSMPs that are not consistent, and in those cases 

the SUSMPs provisions are further revised in this Order. 

Contention:  The petitioners make various procedural claims, including that they were 

denied due process, and that the Regional Water Board violated the Administrative Procedure 

                                                 
24 A fuller discussion of the use of storm water management plans to incorporate a developing program is found in 
Order No. WQ 91-03. 
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Act, the California Environmental Quality Act (CEQA), and the California Constitution, Article 

XIII B, section 6 (regarding state mandates).  

Finding:  The petitioners point out that at the January 26, 2000 Regional Water Board 

hearing, there was some confusion over late changes to the SUSMPs and they contend they were 

not provided adequate opportunity to comment.  There was significant discussion of the 

SUSMPs over several months.  We do not agree with the petitioners that a program of this 

magnitude must necessarily take years to develop.  But we are concerned that at the 

January 26, 2000 hearing, interested persons and permittees were not given adequate time to 

review late revisions or to comment on them.  Given the intense interest in this issue, the 

Regional Water Board should have diverged from its strict rule limiting individual speakers to 

three minutes and conducted a more formal process.  Such a process should provide adequate 

time for comment, including continuances where appropriate.25  But to the extent the Regional 

Water Board’s process caused any harm, this Board cured those harms.  We held a two-day 

hearing in Los Angeles County, where all parties were allowed significant time to present their 

positions and testimony.  In addition, we allowed the introduction of new evidence that had not 

been presented to the Regional Water Board.  At this point, all parties have been afforded a full 

opportunity to review the Final SUSMPs, to present their positions and evidence, and to engage 

in cross-examination.  The petitioners’ due process rights have been protected. 

The Board has already addressed the contentions regarding compliance with other laws in 

prior decisions.  The Administrative Procedure Act exempts the adoption of permits from its 

requirements.26  While the SUSMPs are not a permit, they are implementing documents for a 

                                                 
25 For future adjudicative proceedings that are highly controversial or involve complex factual or legal issues, we 
encourage regional water boards to follow the procedures for formal hearings set forth in Cal. Code of Regs., tit. 23, 
section 648 et seq.  
26 Government Code section 11352; See, Order No. 95-4 (In the Matter of the City and County of San Francisco). 
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permit, and are therefore subject to the exemption.  Moreover, they are relevant only to this 

permit, and are not a general rule of application.  The constitutional provisions regarding state 

mandates also do not apply to NPDES permits.27  As will be explained below, the SUSMPs as 

revised herein, are consistent with MEP and therefore are federally mandated.  The provisions of 

CEQA requiring adoption of environmental documents also do not apply to NPDES permits.28  

Again, as an implementing document for the permit, there is no requirement for a separate 

CEQA analysis.29

Contention:  The petitioners contend that the SUSMPs do not properly apply the 

maximum extent practicable standard. 

Finding:  The permit, consistent with Clean Water Act section 402(p)(3)(B)(iii), requires 

controls to reduce the discharge of pollutants to the maximum extent practicable, or MEP.30  In 

approving the Final SUSMPs, the Regional Water Board acknowledged that one of the primary 

objectives of the municipal storm water program is the requirement to reduce the discharge of 

pollutants from storm water conveyance systems to the MEP.31  While all parties appear to agree 

that the standard for the SUSMPs is MEP, they disagree about what level of effort is necessary to 

comply with that standard. 

 The petitioners approach this issue from two angles. First, they contend that the SUSMPs 

will not provide water quality benefits that reflect MEP.  Second, they contend that there could 

be adverse impacts on groundwater quality that have not been adequately evaluated.   

                                                 
27 See, Order No. WQ 90-3 (In the Matter of San Diego Unified Port District). 
28 Water Code section 13389. 
29 We do note with interest the environmental groups’ comment that if the permittees believed it was necessary to 
comply with the APA and CEQA prior to adoption of the SUSMPs, then they themselves would have violated those 
acts in their submissions of the proposed SUSMPs. 
30 Permit, Finding 13. 
31 Final SUSMPs, at page 2; Resolution No. R-00-02, at page 3. 
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Storm Water Design Standards as MEP 

 In adopting the Final SUSMPs, the Regional Water Board found that many rivers and 

streams in Los Angeles County are impaired for pollutants found in storm water and urban 

runoff, and that storm water runoff carries pollutants from nearly all types of developed 

properties.32  Pollutant loading from the aggregate of development in the basin results in 

impairments from sediments, metals, complex organic compounds, oil and grease, nutrients, and 

pesticides.33  The Final SUSMPs reflect two goals:  to reduce the amounts of these pollutants in 

runoff and to reduce the ability of runoff to act as a conveyance system to deliver more 

pollutants to receiving waters.  The Final SUSMPs, which include lists of BMPs and design 

standards requiring treatment or infiltration, address these two goals. 

 Clean Water Act section 402(p)(3)(B)(iii), which sets forth the requirements for 

establishing MEP in municipal storm water permits, provides that such permits “shall require 

controls to reduce the discharge of pollutants to the maximum extent practicable, including 

management practices, control techniques and system, design and engineering methods, and such 

other provisions as the Administrator or the State determines appropriate for the control of such 

pollutants.”  The United States Environmental Protection Agency (U.S. EPA), in a guidance 

document, explains that BMPs should be used in first-round storm water permits, and “expanded 

or better-tailored BMPs in subsequent permits, where necessary, to provide for the attainment of 

water quality standards.”34  The Clean Water Act, as interpreted by U.S. EPA, does require that, 

in a second-round permit,35 expanded BMPs may be appropriate.  In light of the number of water 

                                                 
32 Resolution No. R-00-02. 
33 Id. 
34 Interim Permitting Approach for Water Quality-Based Effluent Limitations in Storm Water Permits, 61 Federal 
Register 57425 (1996). 
35 The original permit was issued in 1990.  The 1996 permit is a second-round permit. 
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bodies impaired by runoff in Los Angeles County, it was appropriate to expand the scope of 

BMPs during the permit term. 

 The regulations implementing section 402(p) specifically require municipalities to have 

controls to reduce the discharge of pollutants from their storm sewer systems that “receive 

discharges from areas of new development and significant redevelopment,” including post-

construction discharges.36  Clearly, it was appropriate for the Regional Water Board to require 

BMPs for new development and significant redevelopment.  The permittees, who submitted their 

own version of SUSMPs with listed BMPs for categories of development, appear to have no real 

quarrel with this general mandate.   

This Board has already endorsed requirements to limit the flow of the “first flush” of 

storm water, which may contain more significant pollutants.37  The permittees’ own version of 

the SUSMPs required mitigation of storm water runoff by treatment or infiltration, thus 

conceding the propriety of these two approaches to lessening the impact of storm water 

discharges.  The crux of the disagreement is that the Regional Water Board added numeric 

design standards to establish the amount of runoff that must be treated or infiltrated, and required 

the mandatory application of these standards to categories of development. 

The addition of measurable standards for designing the BMPs provides additional 

guidance to developers and establishes a clear target for the development of the BMPs.  The U.S. 

EPA guidance manual suggests the use of design criteria and performance standards for post-

construction BMPs.38  The numeric criteria the Regional Water Board adopted essentially 

                                                 
36 40 CFR section 122.26(d)(2)(iv)(A)(2). 
37 In the Matter of National Steel and Shipbuilding Company, et al., Order WQ 98-07, at slip opinion 7. 
38 Guidance Manual for the Preparation of Part 2 of the NPDES Permit Applications for Discharges from Municipal 
Separate Strom Sewer Systems, at page 6-4 (November 1992). 
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requires that 85 percent of the runoff from the development be infiltrated or treated.39  In 

adopting these standards, the Regional Water Board based its decision on a research review of 

standards in other states and a statistical analysis of the rainfall in the area.  The standard was set 

to gain the maximum benefit in mitigation while imposing the least burden on developers.40  In 

light of the evidence of the use of this or more stringent standards in other states, the expert 

testimony supporting this standard, the endorsement by U.S. EPA in its comments, and the cost-

effectiveness of its implementation (discussed below), the Regional Water Board acted 

appropriately in determining that the standards reflect MEP.41

We also find that the Regional Water Board appropriately applied these standards to 

seven of the categories listed in the SUSMPs: single-family hillside residences, 100,000 square 

foot commercial developments, automotive repair shops, restaurants, home subdivisions with 10 

to 99 housing units, home subdivisions with 100 or more housing units, and parking lots with 

5,000 square feet or more or with 25 or more parking spaces and potentially exposed to storm 

water runoff.42  These categories, except for parking lots, were already targeted for special 

treatment in the permit.  The evidence shows that each listed category can be a significant source 

of pollutants and/or runoff following development.  It is appropriate that the design standards 

apply so that BMPs for these categories of development result in the infiltration or treatment of a 

significant about of the runoff. 

                                                 
39 Four different methods of calculation are permitted, so the percentage of capture may vary slightly. 
40 At the hearing in this matter, Regional Water Board staff explained that the standard was set at the bottom of the 
“knee” of the curve where the benefits of the mitigation requirements decrease and the cost increases.  Other states 
have set the standard higher along this curve, requiring 90 to 95 percent mitigation. 
41 This conclusion in no way departs from our acceptance of BMPs in lieu of numeric effluent limitations in storm 
water permits.  (See, e.g., Order WQ 91-03 and Order WQ 91-04.)  The numeric standard is a design standard for 
BMPs.  It does not quantify or limit the pollutants in the effluent.  It also does not specify which of the listed BMPs 
must be employed. 
42 As discussed below, this Board is revising the SUSMPs to delete the application of the design standards to retail 
gasoline outlets and to locations within or directly adjacent to or discharging directly to environmentally-sensitive 
areas. 
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Potential Impacts on Ground Water 

The petitioners contend that infiltration of runoff may lead to ground water pollution, and 

that the Regional Water Board did not properly consider such potential impacts.  The mitigation 

standards provide for a waiver where there is a risk of ground water contamination because a 

known unconfined aquifer lies beneath the land surface or an existing or potential underground 

source of drinking water is less than ten feet from the soil surface.43  The Final SUSMPs also 

include a discussion on how to use infiltration so that the risk of contamination of groundwater is 

reduced, and where infiltration is not appropriate.44

 The Regional Water Board did consider the potential impacts to groundwater from 

infiltration, and included appropriate limitations and guidance on its use as a BMP.  These 

provisions will ensure adequate protection of groundwater from any adverse impacts due to 

infiltration. 

Contention:  The petitioners contend the Regional Water Board failed to show that the 

SUSMPs as adopted are cost-effective and that the benefits to be obtained outweigh the costs. 

Finding:  The petitioners refer to the Preamble to the Phase II storm water regulations45 

as the basis for their economic argument.  The quoted language, however, does not wholly 

support the petitioners’ contention.  The Preamble states that President Clinton’s Clean Water 

Initiative clarifies “that the maximum extent practicable standard should be applied in a site-

specific, flexible manner, taking into account cost considerations as well as water quality 

effects.”46  It is clear that cost should be considered in determining MEP; this does not mean that 

                                                 
43 Final SUSMP, page 14. 
44 Id., at page 15. 
45 64 Federal Register 68722 and following.  These regulations do not apply to the permit, but the general language 
on MEP is relevant to EPA’s interpretation of the standard. 
46 64 Federal Register 68722, 68732 (December 8, 1999). 
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the Regional Water Board must demonstrate that the water quality benefits outweigh the 

economic costs. 

 While the standard of MEP is not defined in the storm water regulations or the Clean 

Water Act, the term has been defined in other federal rules.  Probably the most comparable law 

that uses the term is the Superfund legislation, or CERCLA, at section 121(b).  The legislative 

history of CERCLA indicates that the relevant factors, to determine whether MEP is met in 

choosing solutions and treatment technologies, include technical feasibility, cost, and state and 

public acceptance.47  Another example of a definition of MEP is found in a regulation adopted by 

the Department of Transportation for onshore oil pipelines.  MEP is defined as to “the limits of 

available technology and the practical and technical limits on a pipeline operator . . . .”48

 These definitions focus mostly on technical feasibility, but cost is also a relevant factor. 

There must be a serious attempt to comply, and practical solutions may not be lightly rejected.  

If, from the list of BMPs, a permittee chooses only a few of the least expensive methods, it is 

likely that MEP has not been met.  On the other hand, if a permittee employs all applicable 

BMPs except those where it can show that they are not technically feasible in the locality, or 

whose cost would exceed any benefit to be derived, it would have met the standard.  MEP 

requires permittees to choose effective BMPs, and to reject applicable BMPs only where other 

effective BMPs will serve the same purpose, the BMPs would not be technically feasible, or the 

cost would be prohibitive.  Thus while cost is a factor, the Regional Water Board is not required 

to perform a cost-benefit analysis. 

 In reviewing the record, it is apparent that the Regional Water Board did evaluate the cost 

of the SUSMPs.  While the petitioners claim there is no evidence in the record to show the 

                                                 
47 132 Cong. Rec. H 9561 (Oct. 8, 1986). 
48 49 CFR section 194.5. 
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SUSMPs are necessary and cost effective, the opposite is true.  The record is replete with 

documentation of costs of pilot mitigation projects, studies from similar programs in other states, 

and research studies.  The Regional Water Board complied with the requirement to consider cost. 

 The Regional Water Board found that the cost to include BMPs that will meet the 

mitigation criteria will be one to two percent of the total development cost.  This amount appears 

reasonable, especially in light of the amount of impervious surface already in Los Angeles 

County and the impacts on impaired water bodies.  In considering the cost of compliance, it is 

also important to consider the costs of impairment.  The beach closures in the Los Angeles 

region, well documented in the evidence, have reached critical proportions.  These beach 

closures clearly have a financial impact on the area, and should be positively affected by the 

SUSMPs. 

We do note that there could be further cost savings for developers if the permittees 

develop a regional solution for the problem.  We recommend that the cities and the County, 

along with other interested agencies, work to develop regional solutions so that individual 

dischargers are not forced to create numerous small-scale projects.  While the SUSMPs are an 

appropriate means of requiring mitigation of storm water discharges, we also encourage 

innovative regional approaches.49  

Contention:  The petitioners have raised contentions regarding details of the SUSMPs, 

including the amount of time allowed for inclusion of SUSMPs in local ordinances, and their 

application to both “discretionary” and “non-discretionary” projects.  In addition, during the 

hearing certain ambiguities in the wording of the Final SUSMPs became apparent, including the 

provisions regarding redevelopment and environmentally-sensitive areas.  In this portion of the 

                                                 
49 We note that the SUSMPs as written do not in any way preclude the development of regional solutions approved 
by the Regional Water Board as a means to comply with the BMP and design standard requirements. 
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Order we address these issues and also the application of the design standards to retail gasoline 

outlets (RGOs) and the waiver funding requirements. 

Finding:  The testimony at the hearing in this matter revealed that there are specific 

provisions of the SUSMPs that create confusion as to the types of development projects subject 

to the mitigation design standards.  The petitioners also contend that application of the standards 

to specific types of development either is unreasonable or is inconsistent with the terms of the 

permit.  The specific requirements are discussed below. 

Retail Gasoline Outlets 

 Petitioner WSPA contends that RGOs should be excluded from the SUSMPs.  Its petition 

raised the same general contentions as the other petitioners, but at the hearing WSPA presented 

evidence specific to RGOs.  In particular, WSPA raised questions about the propriety of applying 

the design standards for BMPs to RGOs.  In considering this issue, we conclude that construction 

of RGOs is already heavily regulated and that owners may be limited in their ability to construct 

infiltration facilities.  Moreover, in light of the small size of many RGOs and the proximity to 

underground tanks, treatment may not always be feasible, or safe.  The mandatory BMPs that are 

included in the SUSMPs may be adequate to achieve MEP at RGOs, but the Regional Water 

Board should add additional mandatory BMPs, such as use of dry cleanup methods (e.g. 

sweeping) for removal of litter and debris, use of rags and absorbents for leaks and spills, 

restricting the practice of washing down hard surfaces unless the wash water is collected and 

disposed of properly, annual training of employees on proper spill cleanup and waste disposal 

methods, and the inclusion of BMPs to address trash receptacle areas and air/water supply 
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areas.50  We conclude that because RGOs are already heavily regulated and may be limited in 

their ability to construct infiltration facilities or to perform treatment, they should not be subject 

to the BMP design standards at this time, and recommend that the Regional Water Board 

undertake further consideration of a threshold relative to size of the RGO, number of fueling 

nozzles, or some other relevant factor.  This Order should not be construed to preclude inclusion 

of RGOs in the SUSMP design standards, with proper justification, when the permit is reissued.  

. 

Redevelopment Projects 

 The SUSMPs were written to apply to new development and to some types of 

redevelopment in nine categories of projects.  The definition of “redevelopment” reflected the 

intent of the Regional Water Board to define the scope of redevelopment projects subject to the 

requirements.  That definition51, however, was somewhat confusing, and it was apparent from 

testimony at the hearing that the parties had different understandings of the scope of 

redevelopment subject to the SUSMPs.  In their post-hearing briefs, the various parties appeared 

to agree on the actual intent of the Regional Water Board in including redevelopment in the 

SUSMPs.  This intent was to include redevelopment that adds or creates at least 5,000 square 

feet of impervious surface to the original development and, where the addition constitutes less 

than 50 percent of the original development, to limit the application of the BMP design standards 

to the addition. 

                                                 
50 These BMPs are from a list of BMPs in a publication of the California Storm Water Quality Task Force.  (Best 
Management Practice Guide – Retail Gasoline Outlets. March 1997.)  This publication includes BMPs in addition to 
those listed in the SUSMPs.  All BMPs recommended in this publication should be mandated. 
51 The SUSMPs state:  “Redevelopment” means, on an already developed site, the creation or addition of at least 
5,000 square feet of impervious surfaces or the creation or addition of fifty percent or more of impervious surfaces 
or the making of improvements to fifty percent or more of the existing structure.  Redevelopment includes, but is not 
limited to: the expansion of a building footprint or addition or replacement of a structure; structural development 
including an increase in gross floor area and/or exterior construction or remodeling; replacement of impervious 
surface that is not part of a routine maintenance activity; and land disturbing activities related with structural or 
impervious surfaces. 
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 While some parties requested further requirements for development, it appears that the 

Regional Water Board’s original intent was relatively simple to apply and results in a fair and 

appropriate application of the SUSMPs’ requirements to redevelopment.  Therefore, we will 

revise the definition in the SUSMPs accordingly. 

Environmentally-Sensitive Areas 

 The permit required that the SUSMPs address at least seven development categories.52  

The final SUSMPs added two more categories:  parking lots of 5,000 square feet or more or with 

25 or more parking spaces and potentially exposed to storm water runoff; and location within or 

directly adjacent to an environmentally-sensitive area (ESA).  The petitioners contend that the 

addition of ESAs was inappropriate because the permit refers only to “development categories”53 

and ESA is a location category. 

 Whether or not the Regional Water Board went beyond the permit’s terms in including 

this category, we find a fundamental problem with the language of the SUSMPs regarding ESAs.  

All of the other categories are relatively simple to apply because they describe the types of 

development that fall within the category.  For instance, the threshold for a commercial 

development is 100,000 square feet.  If the development is smaller, it is not subject to the 

SUSMPs.  But for developments within ESAs, the SUSMPs contain no threshold.  This absence 

led to speculation by the petitioners that something as small as a new patio on a home in an ESA 

would make the SUSMPs applicable.  The Regional Water Board, at the hearing and in its post-

hearing brief, conceded that there should be some threshold.  While the Regional Water Board 

                                                 
52 The categories listed in the permit are: single-family hill residences, 100,000 square-foot commercial 
developments, automotive repair shops, retail gasoline outlets, restaurants, home subdivisions with 10 to 99 housing 
units, and home subdivisions with 100 or more housing units.  Permit, Part 2, III.A.1.c. 
53 Id. 
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did recommend a specific threshold, we believe that it is inappropriate for this Board to add a 

threshold that has not been fully discussed by all interested persons. 

 While it may be appropriate to include more stringent controls for developments in ESAs, 

we also note that such developments are already subject to extensive regulation under other 

regulatory programs.  Moreover, in light of the permit language limiting the SUSMPs to 

development categories, ESAs are not an appropriate category within the SUSMPs.  The 

Regional Water Board may choose to consider the issue further when it reissues the permit. 

Discretionary and Non-Discretionary, or Ministerial, Projects 

 The petitioners contend that the SUSMPs should apply only to projects that are 

considered “discretionary” within the meaning of California Environmental Quality Act 

(CEQA).54  They argue that the inclusion of non-discretionary, or ministerial, projects is 

inconsistent with the terms of the permit. 

 The permit provisions on development projects do refer to “discretionary” projects in 

several places.  The permittees are directed to develop a checklist for determining priority and 

exempt projects.55  Priority projects are defined as development and redevelopment projects 

requiring discretionary approval, which may have a potential significant effect on storm water 

quality.56  The permittees are also required to develop a BMP list.57  In developing the SUSMPs, 

the permittees are required to incorporate appropriate elements of the BMP list.58  Next, the 

permittees must develop a program on planning control measures for priority projects (which are 

limited to projects requiring discretionary approval), consistent with the list of BMPs and the 

                                                 
54 Public Resources Code section 21000 et seq. 
55 Permit, Part 2, III.A.1.a. 
56 Id. 
57 Permit, Part 2, III.A.1.b. 
58 Permit, Part 2, III.A.1.c. 
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SUSMPs.59  The permit further states that, in order to assure compliance with these 

requirements, the permittees must develop guidelines on preparing CEQA documents that link 

mitigation conditions to “local discretionary project approvals.”60

 Taken as a whole, the provisions of the permit appear to link the development 

requirements for SUSMPs to developments that receive discretionary approval by local 

governments, as defined in CEQA.  The SUSMPs are an implementation tool for the permit and 

must be consistent with the permit.  While the limitation of the SUSMPs to discretionary projects 

may not be sufficiently broad for an effective storm water control program, the Regional Water 

Board acted inappropriately in expanding the SUSMPs to include non-discretionary projects.  

The Regional Water Board may consider expanding the development controls beyond CEQA 

discretionary projects when it reissues the permit.  But at this time, the SUSMPs must be revised 

so that they are limited to development projects requiring discretionary approval within the 

meaning of CEQA.61

Waiver Funding Requirement 

 Where a waiver is granted from the design standard requirements, the Final SUSMPs 

provide that the permittee must require the project proponent to transfer the cost savings to a 

storm water mitigation fund.  The fund is to be operated by a public agency or a non-profit 

entity, to promote regional or alternative solutions for storm water pollution in the same storm 

watershed.  The petitioners contend that the funding requirement will create an additional 

administrative burden. 

                                                 
59 Permit, Part 2, III.a.2. 
60 Permit, Part 2, III.a.3.b. 
61 We note that the Final SUSMPs already include a definition of “discretionary project” consistent with the 
definition in the CEQA guidelines.  Final SUSMPs at page 4 of 25; Title 14, California Code of Regulations, section 
15357.  Apparently this definition was inadvertently retained after the Regional Water Board decided to expand the 
SUSMPs beyond discretionary projects. 
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 The concept of a mitigation fund or “bank” is a positive idea for obtaining regional 

solutions to storm water runoff.  As a long-term strategy, municipal storm water dischargers 

should work to establish regional mitigation facilities, which may be more cost-effective and 

more technically effective than mitigation structures at individual developments.  But at this 

point there are not sufficient resources in place to require all permittees to establish such funds or 

to find appropriate non-profit organizations.  Before mandating funding, preliminary questions 

should be answered, including who will manage the fund, what types of projects it will be used 

for, what entities can legally operate such funds, and how permittees will determine the amount 

of the assessments.  It would be appropriate for the County to consider developing a program 

with the appropriate flood control agency, or as a model for the separate cities to develop.  There 

may be suitable agencies to administer such funds, but the development of programs may take 

some time.  The Regional Water Board should consider adopting such a program when it 

reissues the permit, after consultation with the appropriate local agencies. 

III.  CONCLUSIONS 

Based on the discussion above, the Board concludes that: 

1. The Regional Water Board complied with the procedural requirements of 

the permit, including the Administrative Review Process, in approving the 

Final SUSMPs. 

2. The Regional Water Board was authorized to revise the SUSMPs by 

including more stringent requirements than the permittees had proposed. 

3. The Regional Water Board complied with did not violate the Administrative 

Procedure Act, CEQA, or the Constitutional provisions on state mandates.  

The petitioners’ due process rights have been protected 

4. The Regional Water Board considered the costs of the SUSMPs, and acted 

reasonably in requiring these controls in light of the expected benefits to 

water quality. 

   27

0018789



  

5. The Final SUSMPs reflect a reasonable interpretation of development 

controls that achieve reduction of pollutants in storm water discharges to the 

maximum extent practicable. 

6. The SUSMPs include adequate protections of groundwater quality from any 

impacts from infiltration. 

7. The SUSMPs will be revised to clarify the intent of the Regional Water 

Board and to make them consistent with the permit.  Specifically, retail 

gasoline outlets should not be subject to the BMP design standards because 

they are already heavily regulated and may be limited in their ability to 

construct infiltration facilities or to perform treatment.  Redevelopment 

projects should be subject to the SUSMPs only if they result in creation or 

addition of 5,000 square feet of impervious surfaces.  Environmentally-

sensitive areas should not be listed as a category in the SUSMPs.  The 

SUSMPs should only apply to discretionary projects.  The requirement for 

funding by project proponents who receive waivers should be deleted.  The 

SUSMPs will be amended as shown in the attachment to this Order. 

8. In light of the revisions of the SUSMPs made by this Order, and to allow the 

permittees adequate time to adopt implementing ordinances, the deadline for 

adopting ordinances will be revised to January 15, 2001, and the effective 

date of the Final SUSMPs will be revised to February 15, 2001. 

/// 

/// 

/// 

/// 

/// 

/// 

/// 

/// 

/// 

/// 

/// 
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IV.  ORDER 

IT IS HEREBY ORDERED that the Standard Urban Storm Water Mitigation Plans for Los 

Angeles County and Cities in Los Angeles County is revised consistent with the amendments 

attached hereto.  In all other respects the petitions are dismissed. 

CERTIFICATION 
 

The undersigned, Administrative Assistant to the Board, does hereby certify that the foregoing is 
a full, true, and correct copy of an order duly and regularly adopted at a meeting of the State 
Water Resources Control Board held on October 5, 2000. 
 
 
AYE:     Arthur G. Baggett, Jr.  
            Mary Jane Forster 
              John W. Brown  
 
NO:       None 
 
 
ABSENT:     Peter S. Silva 
 
 
ABSTAIN:   None 
 
 
      /s/ 
      Maureen Marché 

    Administrative Assistant to the Board 
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AMENDMENTS TO SUSMPS 

 

[These amendments are to the Final SUSMP, as published March 8, 2000] 

Page 3 of 25 
First full paragraph: 

All discretionary development and redevelopment projects that fall into one of seven the 
following categories are identified in the Los Angeles County MS4 Permit as requiring subject 
to these SUSMPs.  These categories are: 

• Single-family Hillside Residences 
• 100,000 Square Foot Commercial Developments 
• Automotive Repair Shops 
• Retail Gasoline Outlets 
• Restaurants 
• Home Subdivisions with 10 to 99 housing units 
• Home Subdivisions with 100 or more housing units 
• Parking lots 5,000 square feet or more or with 25 or more parking spaces and 

potentially exposed to storm water runoff 
 
 
Second full paragraph: 

The Regional Board Executive Officer has designated two additional categories subject to 
SUSMP requirements for the Los Angeles County MS4 Permit.  These categories are: 

• Location within or directly adjacent to or discharging directly to an environmentally 
sensitive area, and 

• Parking lots 5,000 square feet or more or with 25 or more parking spaces and potentially 
exposed to storm water runoff 

 
 
Fourth full paragraph: 
 
Permittees shall amend codes, if necessary, not later than September 8, 2000 January 15, 2001, 
to give legal effect to the SUSMP requirements.  The SUSMP requirements for projects 
identified herein shall take effect not later than October 8, 2000 February 15, 2001. 
 

Page 4 of 25 
 
Delete definition of “Environmentally Sensitive Area” 
 
Revise Definition of “Redevelopment”: 
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“Redevelopment” means, on an already developed site, the creation or addition of at least 5,000 
square feet of impervious surfaces or the creation or addition of fifty percent or more of 
impervious surfaces or the making of improvements to fifty percent or more of the existing 
structure.  Redevelopment includes, but is not limited to: the expansion of a building footprint or 
addition or replacement of a structure; structural development including an increase in gross 
floor area and/or exterior construction or remodeling; replacement of impervious surface that is 
not part of a routing maintenance activity; and land disturbing activities related with structural or 
impervious surfaces.  Where redevelopment results in an increase of less than fifty percent 
of the impervious surfaces of a previously existing development, and the existing 
development was not subject to these SUSMPs, the Design Standards apply only to the 
addition, and not to the entire development. 
 

Page 10 of 25 
 
Add to “Limited Exclusion”:  Retail Gasoline Outlets 
 

Page 15 of 25 
 
Delete the first full paragraph (storm water mitigation funding) 
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Urban Retrofitting
Posted By Carol Brzozowski On March 16, 2000 @ 7:42 pm In Stormwater Management | No 
Comments

During development, the best-laid plans of engineers, designers, and planners take into 
account the snapshot of the area as it then exists in that time frame.

But beyond the frame, that which cannot be anticipated sometimes becomes a reality and 
calls for retrofitting in order to address changing needs.

Such is the case with stormwater measures. Improvements often have to be added in 
response to an increase in impervious surfaces. Increased runoff may necessitate larger 
pipes. New infrastructure might be needed when improvements are made or existing 
buildings are torn down and replaced. And, frequently, space can be a challenge in retrofits. 

Often, municipalities and commercial entities must work with manufacturers to come up with 
solutions to fit a space that cannot accommodate an off-the-shelf system.

Underground in Illinois
StormTrap’s precast modular stormwater detention systems were selected in two stormwater 
retrofit projects recently completed by V3 Companies of Woodbridge, IL, a firm that serves 
clients’ land development, natural resources, and infrastructure needs. 

In one project in Niles, IL, Harris Bank was building a new branch on a 1-acre site where a 
building previously existed and was torn down. There had been no stormwater detention 
requirements from the permitting agency, the Metropolitan Water Reclamation District of 
Greater Chicago. However, since Niles had been prone to flooding, officials requested a form 
of detention, notes Laura Shafer, project manager. 

For the Harris site, V3 chose a StormTrap system measuring 5 feet deep, 56 feet long, and 
42 feet wide with 0.26 acre-foot of storage. In choosing a location to place the system, V3 
had to consider other utilities that were onsite. Although V3 chose the bank’s drive-through 
area as the installation site, it had to plan carefully to avoid placing it under the canopy of the 
drive-through area to avoid interference with the pneumatic tubes located under the ground. 

“We had a small area we had to put it in. We placed it where we had the minimum amount of 
utilities,”  says Shafer. “We worked with StormTrap to adjust the shape so it was the most 
compact, most efficient fit to maximize the volume for the small footprint.” 

Since the system was installed a few years ago, the area has experienced no flooding issues, 
Shafer notes.

In another application at a school site in Chicago, V3 was asked by the Chicago Department 
of Water Management to provide stormwater detention in a project focusing on stormwater 
quality and quantity.

The project was being carried on in two phases on 2 acres. The school was being constructed 
during the first phase in about one-third of the area. The other two-thirds were to 
accommodate future construction of a parking deck and other buildings.

“We designed the stormwater for the entire 2 acres instead of just the 1 acre we were doing 
so we didn’t have to go back for more permits and put in a secondary system,”  says Shafer. 
“We had to figure out where to put the StormTrap and have the correct size for future 
development.” 

Not knowing the particulars of the future development on the site, V3 sought to minimize the 
footprint size and maximize the depth of the stormwater system as much as possible. A 

Page 1 of 6Forester Network Urban Retrofitting - Forester Network

9/22/2016http://foresternetwork.com/daily/water/stormwater-management/urban-retrofitting-2/print/

0018794



system measuring 34.5 feet wide, 84.5 feet long, and 5 feet deep, storing about 0.3 acre-
foot, was installed. 

The site had been developed previously with old buildings, a paved parking lot, and asphalt 
roofing–in other words, there were a lot of impervious surfaces, and the stormwater used to 
flow down into street gutters. Additionally, the site required remediation for contaminated 
soils prior to the new development. 

“We also ended up putting in some BMPs [best management practices], such as green roofs, 
for future phases,”  says Shafer. V3 worked with the city’s sewer department to determine the 
amount of detention needed rather than using straight calculations based on the impervious 
areas. StormTrap was flexible in helping V3 design a system that would fit the area, she 
adds. 

Chicago is a combined sewer district, Shafer says. “The StormTrap is nice to use because you 
can use it in either location,”  she says. “They can make these watertight, which is one of 
Chicago’s requirements.” 

While there are higher costs at the outset because of that–open-bottomed systems cannot be 
used in Chicago–the StormTrap system is “a good system that can be used in multiple 
locations,”  Shafer says. 

Enhancing 1920s Infrastructure in Kansas
Goodland, KS, is like many United States towns: Stormwater retrofits are needed, but the 
budget doesn’t always allow for them. 

Speaking to the importance of how municipalities should be preparing for stormwater retrofits 
in the future in response to aging infrastructure–among other factors–Darin Neufeld, an 
engineer with EBH & Associates in Goodland, says, “It’s tough to get smaller communities to 
plan far enough ahead to do large projects, whether it’s stormwater, pavement, or 
wastewater.” 

Recognizing that, voters passed a special city/county sales tax for the purpose of funding 
street and utility reconstruction projects. State grants augmented the expenses. EBH was the 
engineering firm chosen to handle the jobs. Materials used for many of the retrofitting 
projects came from ADS; the storm sewer pipe had been designed around ADS N12 Ultra IB 
pipe, a smooth interior/corrugated exterior high-density polyethylene (HDPE) pipe. The pipe 
has integral bell and spigot joints, with ASTM F 477 gaskets installed on the spigot end. 

The first job–enhancements on Cherry Street in Goodland–was completed in 2005. The 
project was a follow-up to a 2001 project EBH did for the Kansas Department of 
Transportation in installing a large detention pond. But there was more work to be done for 
stormwater capacity.

“For many, many years, people said that area was a low spot, a hole that held water,”  says 
Neufeld. “We took the low spot and enhanced it to where we could have a street run through 
it, have a hiking and biking trail, seating areas, and landscaping.” 

A berm was placed around the hiking and biking trails and area inlets were added.  

Materials used included Nyloplast basins, 200 feet of 24-inch N12, and 100 feet of 30-inch 
N12. 

Two projects were completed in 2006. One was a reconstruction of brick streets. There are 
brick intersections in Goodland dating to 1920. EBH helped renovate five intersections in the 
downtown area.

“A lot of the storm sewer that was installed at that time was old clay tile,”  Neufeld says. “It 
was not even solid-cast clay; it was the old sections. Over the years, there have been points 
where that failed. There were voids underneath what concrete was there.

“There also were sink spots near that old storm sewer line. Part of the grant was to upgrade 
the brick surface. We did go back with real brick–not concrete pavers–but as we were doing 
that, we upgraded all of the storm sewer system underneath the area we replaced.” 
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Materials used include 1,000 feet of 18-inch Hancor Sure-Lok smooth interior HDPE storm 
sewer pipe and 240 feet of 24-inch Hancor pipe. The pipe has similar specifications to the 
ADS N12 pipe.

Another project completed in 2006 was along Armory Road. At five points along an existing 
storm sewer system that spread out over a half-mile on Armory Road, there were spots that 
needed new inlets or reconfiguration of existing inlets. To address the situation, EBH used 
170 feet of 30-inch N12, 60 feet of 18-inch N12, and 16 feet of 24-inch N12. 

The most recent project is along 17th Street. “There is only one major storm sewer system in 
the city of Goodland,”  says Neufeld. “There are other minor ones around town, but the major 
one collects all of the downtown area and transports it to the east side of town to an open 
ditch that runs down to a tributary several miles away.” 

The original system consisted of a 48-inch sectional clay line dating back to the early 1900s. 
“There were points where it was failing, and the brick street was in poor condition,”  Neufeld 
says. “When they installed the original clay line, they ran it right down the middle of the 
street, so anytime it needed repairs, the whole street had to be closed.” 

In addition, no one in the early 1920s had an inkling about the volume of water that would be 
moving through the pipes and the amount development that would occur, he points out.

“As we ran our calculations to find out what size we needed, we ended up sizing the new 
storm system for a 25-year event,”  says Neufeld. Materials used included various sizes of 
N12, including 20 feet of 18-inch, 440 feet of 24-inch, 60 feet of 30-inch, 460 feet of 48-inch, 
and 1,600 feet of 60-inch.

“We would have liked to have gone bigger, but because we’re so flat here, we didn’t have the 
room,”  he says. “In fact, it was tough to squeeze in a 60-inch. There are several places where 
we only have about 8 inches of base cover over the 60-inch before pavement–we’ve got 8 
inches of base and then 8 inches of pavement.” 

The system also cuts across a railroad right of way, which wasn’t an issue in the early 1920s, 
Neufeld says.

“The system ran under existing buildings that were built on top of it,”  he adds. “It leads to a 
point of failure we didn’t want to have happen in the future. So we rerouted the storm system 
completely out in the street. 

“However, we moved it to one side so it’s under just one driving lane, not in the center of the 
street. We did that partially to help us during construction so that as we were putting in the 
new one, the old one was still there and in place and live. Then, once we got the new one in 
place, we were able to go back and collapse the old one to make sure it didn’t collapse on us 
in the future.” 

The Goodland projects are part of continuing program of reconstruction, with another project 
to start later in 2007 and several more in the planning stages. 

EBH chose ADS products after seeing company representatives at various trade shows. “For 
dollar per foot, the dual wall–or, in some cases, we’ve even used the triple wall–is the 
cheapest way for us to replace infrastructure,”  Neufeld says. “Also, it’s easy enough to work 
with that if we get the basics of it put in, a lot of the city crews can actually handle it and 
install more of it later themselves if needed, whereas if we are dealing with reinforced 
concrete, there are not that many options.

“We try to stay away from corrugated metal because it does not have near the lifespan of 
either of the other materials. And, in most of our cases, because of how flat Kansas is, we 
don’t have a lot of cover over our culverts or drainage systems. We want something that’s 
load-rated with very minimal cover.”  

Defending Against a Rising Lake
In 1997, Lake Erie and Lake Ontario were at record-high levels. “We were getting near-
shoreline flooding. With the baseline of the lake so high, even a minor storm would come 
along and cause flooding in the near-shoreline area,”  says Gary Shoffstall, chief of the 
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Emergency Management Office for the Buffalo, NY, District of the US Army Corps of 
Engineers. “You didn’t need a 100-year storm event to cause problems–a 10-year storm 
event could cause problems.”  

In Oregon, OH, east of Toledo, weather events would be a source of consternation to some 
residents. A stormwater drainage ditch passed underneath a shoreline road and entered Lake 
Erie. With Lake Erie’s high level, even the slightest storm forced the lake water back up 
underneath the road, into the drainage ditch, and onto some housing developments, causing 
residential flooding and endangering the road.

The Army Corps of Engineers uses its Advanced Measures program to do preliminary 
proactive work in an attempt to prevent more costly damage. The program is initiated 
through state governors’ requests. 

“A governor provides a list of sites endangered by a storm event,”  says Shoffstall. “We 
investigate them to see if the parameters justify an Advanced Measures project. It’s set up as 
most federal projects are: The benefits need to exceed the cost. We also need to be able to 
build the project prior to landfall of the event, so this will work if we have something like high 
lake levels where the condition is going to be there for awhile.” 

In the Oregon, OH, case, building a temporary levee around the residential structures being 
flooded was too expensive an option and still left the road at risk, Shoffstall says.

An alternative project was proposed and executed, which involved extending the stormwater 
drainage ditch from the lake through the use of a 6-foot-diameter reinforced concrete pipe 
(RCP). “It’s a very heavy, thick-walled pipe and can take vehicular traffic over the top of it,”  
explains Shoffstall. 

The corps then constructed a small revetment, or portion of raised earth, and armored it with 
rock to withstand ice flows and wave action coming from the lake from which the RCP would 
extend.

“Traditionally, with the Corps of Engineers, we put on a flap gate to allow one-way flow of the 
water so that interior drainage water could exit into Lake Erie, but the Lake Erie waters would 
be prevented from coming back,”  says Shoffstall.

Given that the RCP would be 6 feet in diameter, however, a flap gate to fit it would be 
“huge,”  Shoffstall notes. “It is usually made out of metal, bronze, or brass so that it doesn’t 
corrode, but it’s extremely expensive, extremely heavy, extremely prone to vandalism, and 
also extremely prone to being compromised by debris,”  he adds.

Shoffstall explains that the flap gate closes completely, providing a 360-degree seal around 
the pipe circumference. But if debris enters the stormwater drain and gets caught in the gate, 
it can’t make a seal. Any intervention required would need to be manual, he adds.

Because of what the Army Corps views as the negatives of a flap gate, alternatives were 
considered. One alternative came through the Red Valve Co.’s Tideflex Technologies. The 
Army Corps chose Tideflex elastomer (flexible) check valves.

According to the Red Valve Co., the rubber check valves are designed for no routine 
maintenance or repair. They operate solely on line and back pressure and require no outside 
energy source for operation. The check valves seal and close tightly around debris with less 
than 1 pound per square inch of backpressure. They will not warp or freeze, can handle large 
obstructions without jamming, and are banded easily on the end of a discharge or storm 
sewer line, eliminating the need for headwalls. 

The corps chose the TF2 slip-on. “This being a 6-foot-interior-diameter pipe, we needed a 
slip-on, so it goes over the outside diameter of this pipe,”  says Shoffstall. “By the time you 
pinched it shut, it measured roughly 9 feet, 2 inches, tall. Unless someone has come up with 
something I’m not aware of, it is the largest elastomer check valve on the Great Lakes.” 

One of the advantages of the Tideflex valve is that it allowed discharge of the flow so the 
corps could allow the surface-water runoff in the interior to exit out into the lake, Shoffstall 
says.
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“When the water from the lake comes back, the valve closes. It’s difficult for floating debris 
to come back into the valve with the wave energy, so even if floating debris does get into it, 
it will wrap around it and essentially form a seal.

“Every time the wave recedes and the interior flow pushes out, there’s a chance of it clearing 
that debris and then it can seal completely by itself.” 

Shoffstall says another advantage is that if wave action brings in sediment, sands, gravels, 
and other debris, the system will still work, unlike a flap gate that cannot close when debris 
accumulates.

“In fact, because the lake levels have receded so much, the bottom third of the Tideflex is 
actually buried, but it still works fine,”  he says. “And it is virtually vandal proof.” 

The elastomer check valve also works with temperature fluctuations. “Because it is flexible, 
even if you get a hard freeze and for some reason a sudden runoff, the valve will open above 
the ice,”  says Shoffstall. “The other advantage of the carbon black in its construction is that it 
will absorb whatever infrared radiation is being provided by the winter sun and will essentially 
melt the ice in close proximity, so the ice never freezes tight against it. It always has a little 
bit of open water around it and that gives it more ability to work.

“Because of the efficiency of the elastomer check valve, we did not have to install a positive 
closure unit behind it,”  he says. “From a benefit/cost ratio, the original design used a flap 
gate, which is relatively cheap–even though a 6-foot diameter would be very expensive, but 
still relatively cheap. The positive closure structure raises the cost–the two mechanisms are 
expensive when used in tandem.

“The elastomer check valve is not cheap. When we first mentioned it to the Town of Oregon, 
there was some shock. But when they considered the cost of the other two components 
required as a pair, the single unit of the elastomer check valve was comparable, though a bit 
more expensive.” 

City officials were sold on the system on the basis of it being virtually maintenance free.

“I’ve had nothing but compliments from the city after its installation,”  says Shoffstall. “It’s 
been out there about nine years and hasn’t given them a lick of trouble, and it is working 
remarkably well if you consider a third of it is actually buried in the beach. So we’ve 
recommended elastomer check valves in place of flap gates for just about every project we’ve 
built on the Great Lakes. I love these things; they’re fantastic.” 

More Stormwater Retrofits
Safety concerns abound at at-grade crossings where vehicle intersections meet with railroad 
lines. As such, a number of municipalities are retrofitting these dangerous intersections with 
a grade separation.

In a grade separation, the rail line stays where it is, and an underpass is created for 
automotive traffic. This in turn creates a low gravity point. Consequently, stormwater collects 
in the underpass and often needs to be pumped up to the level of the stormwater 
infrastructure.

In Chicago, a grade crossing project was done on Grand Avenue, a four-lane artery running 
east and west through Chicago’s western suburbs. “There was a set of tracks that was 
utilized by a freight rail system that was becoming quite a nuisance because it held up 
traffic,”  explains Frank Noonan, a senior associate with CTE Engineers. “It was decided to put 
a grade separation in, and as a result, you’ve got to put in a pump station to evacuate all of 
the stormwater that runs down through the bottom of the grade separation.” 

CTE Engineers in Chicago contacted Romtec for a solution, which provided a retention tank 
and a stormwater pumping system to evacuate the stormwater and discharge it to the sewer 
system. Previously, operations were based on gravity flow.

“It’s retained in the retention tanks, and it can be discharged at a lower rate,”  Noonan notes.

Page 5 of 6Forester Network Urban Retrofitting - Forester Network

9/22/2016http://foresternetwork.com/daily/water/stormwater-management/urban-retrofitting-2/print/

0018798



DSW Construction, a general contracting firm in Louisville, CO, chose ACO Polymer Products 
in addressing a retrofitting project earlier this year at a commercial site where capacity issues 
were of concern. ACO manufactures precast drainage systems.

“When we designed it with ACO, we had to design it so that particular area would work,”  Len 
Rice, a DSW superintendent, says. “We got together and came up with solution and installed 
it ourselves.” 

DSW put in 400 feet of storm drain, retrofitting it to existing pipe. The storm drains obtained 
from ACO were designed to work with the existing storm line, Rice says. 

The solution also involved installing catch basins at either end of the existing pipe. 

ACO’s FlowDrain FG100–a general-purpose, sloped trench drain system–was used in a truck 
unloading area. “It worked well,”  Rice says of the approach. “When they flushed the fire line, 
2,000 gallons of water came through and it all held it–it went into the retention pond. It’s 

quite a deal, how it works.”  

Article printed from Forester Network: http://foresternetwork.com

URL to article: -http://foresternetwork.com/daily/water/stormwater
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for the community.  This vision will lead to an action

plan—a blueprint—to direct and coordinate future

planning, decisions and action for the next thirty years.  

If, thirty years ago, we had embarked on a similar

process to create a vision for 1970-2000, the Strategic

Plan might have looked like this:

• Reduce zoning densities by half.

• Prevent the widening of Pacific Coast Highway

and Laguna Canyon Road.

• Adopt height limitations for all new construction.

• Create permanent homes for the City’s major art

festivals.

• Purchase all of the oceanfront property in the

City’s Downtown, and construct a Main Beach

Park.  

• Purchase all the open space the City can afford and

create a permanent greenbelt surrounding the City.

• Preserve the character of public buildings such as

City Hall, the High School and the Water District

offices.

• Underground or disguise major public facilities,

such as water reservoirs or park buildings, that are

constructed in the open space areas.  

• Annex South Laguna, Old Top of the World, and

portions of Laguna Canyon.

• Prohibit internally illuminated signs and pole signs

in commercial areas.

• Construct a community-wide system of resident-

serving parks and recreation facilities.

• Preserve the resident-serving character of the City’s

Downtown.

The above is what has been accomplished over the last

30 years. What is the plan for the next 30 years?

Project Work Plan
The overall work plan for the Strategic Planning and

Visioning Project spans twelve months.  The first sever-

al months will be devoted to creating the vision, while

the remaining months will focus on creating the

Strategic Plan.  The viability of the Strategic Plan will

Introduction 1

Laguna Beach has many unique assets—the beach and

ocean, hillsides and open space, the arts and festivals,

distinctive neighborhoods, good schools and a vibrant

Downtown.  Perhaps, most of all, Laguna Beach is for-

tunate to have citizens who take pride in their City and

work hard to preserve and enhance its unique character

and quality of life.  

At the same time, Laguna Beach faces many challenges

as it enters the next century: substantial growth and

development pressures from Orange County neighbors;

increased infrastructure and service demand; water

quality deterioration after storms and spills, and high

housing costs.  Laguna Beach also experiences the

impact of tourists with varying needs depending on

whether they stay for a few hours or for a few days.

Each of these trends contributes to the challenge of

guiding future decisions and actions.  

To meet these challenges, the City initiated a strategic

planning process based on establishing a shared vision

Introduction
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2 Laguna Beach at a Glance

rest on how accurately it reflects the collective vision of

what the citizens of Laguna Beach want for the next

thirty years. Therefore, participation from every part of

the community is imperative!  

Between May and December 2000, the City will spon-

sor numerous opportunities for citizen involvement:

celebrations, town hall meetings, and neighborhood

workshops.  The timeline (see Figure 1) shows how the

various events fit together to provide each community

member the opportunity to make his or her mark on

Laguna Beach’s future.  

This booklet, “Laguna Beach At a Glance” is part of

the process.  It is a short compilation of information

and trends that are relevant to future decision-making.

At the Vision Fair and other community workshops,

this booklet will serve as a helpful reference for dis-

cussing existing and future conditions and needs in

Laguna Beach.  This booklet also presents a series of

issues and questions within each topic area to stimulate

and focus discussion.  This booklet is not intended to

be comprehensive or detailed on all aspects of commu-

nity life—for that we have provided a references list at

the back.  The booklet does not offer the answers.

They will come from the community dialogue.  But, it

does provide a baseline of shared information—facts to

build on and questions to consider.  

Laguna Beach At a Glance is organized into five sections:

• History and Demographics

• The Economy

• The Physical Environment

• Community Facilities and Services

• Neighboring Communities

The booklet includes a preliminary list of available

“indicators” such as crime rates, traffic statistics, per

capita income and air quality to illustrate how Laguna

Beach is doing in each of the five categories.  Together

these indicators measure community health and well-

being.  Other communities have invested substantial

energy into developing more sophisticated indicators to

assess community progress and compare services and

qualities to other areas.   Laguna Beach could consider

this approach as one of its future strategies.  

Other Recent Planning Efforts
In recent years, residents of Laguna Beach have under-

taken a number of community-based projects focused

on specific areas and interests within the City.  Some of

these planning efforts include:

• The Downtown Specific Plan Review 

• The Village Entrance Master Plan

• The Diamond/Crestview Specific Plan

• The Implementation of the Open Space Initiative

• Treasure Island Reuse Plan

Each planning process involved grass-roots action and

many volunteers, as well as support from City Hall.
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Conversion Factors, 
SI to Non-SI Units of 
Measurement 

SI units of measurement used in this report can be converted to Non-SI units 

as follows: 

Multiply By To obtain 

meters 3.281 feet 

cubic meters 35.32 cubic feet 

square kilometers 0.39 square miles 

tonne 1.1 US ton 
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Summary 

An alluvial river adjusts the dimensions of its channel to the wide range of 
flows that mobilize its boundary sediments. However, in many rivers it has been 
demonstrated that a single representative discharge can be used to determine a 
stable channel geometry. The use of a single representative discharge is the 
foundation of "regime" and "hydraulic geometry" theories for determining 
morphological characteristics of alluvial channels and rivers. This representative 
discharge has been given several names by different researchers including 
dominant discharge, channel-forming discharge, effective discharge, and bankfull 
discharge. This has led to some confusion. In this report the channel forming 
discharge and the dominant discharge are equivalent and are defined as a 
theoretical discharge that if maintained indefinitely would result in the same 
channel geometry as the existing channel subject to the natural range of flow 
events. Although conceptually attractive, this definition is not necessarily | 
physically feasible, because bank line vegetation, bank stability and even the bed \ 
configuration would be different in a natural stream than in a constant discharge 
stream. Channel-forming discharge concepts are applicable to stable stream 
systems, i.e., streams that are neither aggrading or degrading. 

Channel-forming discharge can be estimated using one of three prescribed 
methodologies. One such deterministic discharge is the bankfull discharge, 
which is the discharge that fills the channel to the top of its banks. Another 
deterministic discharge used to represent the channel-forming discharge is a 
specified recurrence interval discharge, typically between the mean annual and 
five-year peak. This report focuses on a third approach to determine the channel- 
forming discharge, known as the effective discharge. The effective discharge 
transports the largest fraction of the bed material load. Because of this, the 
effective discharge can be a good estimator for channel-forming discharge. 

All three methodologies for estimating channel-forming discharge provide 
challenges. In practice, identification of bankfull elevation along a reach of 
channel in the field is often problematic.   If nearby gauge data are not available, . 
bankfull discharge must be calculated using an assumed hydraulic roughness. 
Likewise, correlating recurrence interval and bankfull discharge has been shown 
to vary widely for different types of streams. The calculation of effective 
discharge requires historical hydrologic and sediment data. Without nearby 
gauge data, effective discharge calculations require using an assumed hydraulic 
roughness and determining a reliable sediment transport equation. 
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Equivalence of bankfull and effective discharges has been demonstrated for 
naturally stable alluvial channels in a wide variety of river types (sand-bed, 
gravel-bed, cobble-bed and boulder-bed) and in different hydrological 
environments (perennial, humid and slightly ephemeral, and semiarid). However, 
this equivalence may not hold for truly ephemeral streams in semi-arid or arid 
areas. 

The procedure for effective discharge calculations presented herein has been 
developed for a range of river types. It is a systematic method designed to have 
general applicability, and to integrate the effects of the physical processes 
responsible for determining stable channel dimensions. The effective-discharge 
should not be assumed to be the channel-forming discharge a priori without 
confirmation using field indicators of geomorphic significance. It is good 
practice to also determine the bankfull discharge where possible, and to develop a 
frequency curve, and to cross-check the estimates for channel-forming discharge 
to reduce the uncertainty in the final estimate. 

Applications of the effective discharge concept outlined in the report include 
a fully worked example of the calculations, a channel stability assessment, a 
channel management application, and an application to restoration design. 
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1    Channel-Forming 
Discharge Concept 

Alluvial rivers have the potential to adjust their shape and dimensions to all 
flows that transport sediment, but Inglis (1941) suggested that for rivers that are 
in regime, a single steady flow could be identified which would produce the same 
bankfull dimensions as the natural sequence of events. He referred to this flow as 
the dominant discharge, which is equivalent to the term channel-forming 
discharge used in this report. 

Based on field observations, Inglis (1947) determined that the channel- 
forming discharge was approximated by flows at or about bankfull stage. This 
finding has been supported by subsequent research (Nixon 1959, Simons and 
Albertson 1960, Kellerhals 1967, Hey and Thome 1986). These studies have not, 
however, explained why bankfull flow controls channel form. 

To explain this phenomenon it is necessary to recognize that any local 
imbalance in the sediment budget must generate change in the morphology of an 
alluvial river through either erosion or deposition. Hence, to remain dynamically 
stable, the regime dimensions of the channel must be adjusted so that, over a 
period of years, sediment input and output are balanced. During this time, 
Wolman and Miller (1960) showed that rivers adjust their bankfull capacity to 
the flow transporting the most sediment. That flow was named the effective 
discharge (Andrews 1980). 

Wolman and Miller (1960) found that the effective discharge corresponds to 
an intermediate flood flow since frequent minor floods with both shorter 
durations and smaller peaks transport too small a sediment load to have a marked 
impact on the gross features of the channel, while catastrophic events, which 
individually transport large sediment loads, occur too infrequently to be effective 
in forming the channel. The potential for large floods to disrupt the regime 
condition and cause major channel changes is recognized by this concept, but 
large floods are not the channel-forming events, provided that the return period 
of these extreme events is longer than the period required for subsequent, lesser 
events to restore the long-term, average condition (Wolman and Gerson 1978). 

In humid environments, perennial rivers usually recover their long-term, 
average morphology within 10 to 20 years following a major event, principally 
because riparian and floodplain vegetation limits the impacts of major floods and 
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because vegetation regrowth encourages the processes of siltation involved in 
morphological recovery (Gupta and Fox 1974; Hack and Goodlett 1960). In 
semiarid regions, the recovery period tends to be longer, reflecting both the 
reduced effectiveness of sparse vegetation in increasing the channel's resilience 
to change and the sensitivity of the channel to the occurrence of wet and dry 
periods (Schumm and Lichty 1963, Burkham 1972). In arid areas, the largest 
floods leave long lasting imprints on the channel because of the lack of 
vegetation and because lesser events capable of restoring a regime condition 
rarely occur (Schick 1974). 

Equivalence between bankfull and effective discharges for natural alluvial 
channels that are in regime has been demonstrated for a range of river types 
(sand, gravel, cobble and boulder-bed rivers) in different hydrological 
environments (perennial, humid and slightly ephemeral, and semiarid) provided 
that the flow regime is adequately defined and the appropriate component of the 
sediment load is correctly identified (Andrews 1980; Carling 1988; Hey 1997). 
The equivalence of bankfull and effective discharges for stable channels suggests 
that either one could be used to define the channel-forming discharge. Also, in 
theory, channel-forming discharge could be determined indirectly from an 
estimate of the return period for either bankfull flow or the effective discharge. 

In practice, major problems are likely to arise when attempting to use 
bankfull discharge to determine the channel-forming discharge. Problems center 
on the wide range of definitions of "bankfull stage" that exist (Williams 1978). 
Although several criteria have been identified to assist in field identification of 
bankfull stage, ranging from vegetation boundaries to morphological breaks in 
bank profiles, considerable experience is required to apply these in practice, 
especially on rivers which have undergone aggradation or degradation. 

In many studies channel-forming discharge is estimated from the recurrence 
interval for bankfull discharge. Leopold and Wolman (1957) suggested that the 
bankfull flow has a recurrence interval of between one and two years. Dury 
(1973) concluded that the bankfull discharge is approximately 97 percent of the 
1.58-year discharge, or the most probable annual flood. Hey (1975) showed that 
for three British gravel-bed rivers, the 1.5-year flow in an annual maximum 
series passed through the scatter of bankfull discharges measured along the 
course of the rivers. Richards (1982) suggested that, in a partial duration series, 
bankfull discharge equals the most probable annual flood, which has a one-year 
recurrence interval. 

In practice, bankfull discharge is often assumed to have a recurrence interval 
of about 1.5 years and recently Leopold (1994) stated that most investigations 
have concluded that the bankfull discharge recurrence intervals range from 1.0 to 
2.5 years. However, there are many instances where the bankfull discharge does 
not fall within this range. For example, Pickup and Warner (1976) determined 
that bankfull recurrence intervals may range from 4 to 10 years in the annual 
maximum series. Therefore, extreme caution must be used when estimating the 
channel-forming discharge using a flow of specific recurrence interval. 
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Problems associated with field identification of the bankfull elevation and the 
choice of an appropriate recurrence interval are eliminated when the effective 
discharge approach is employed. To determine the effective discharge, both an 
annual flow-duration curve and a sediment-discharge rating curve are required. 
The basic approach is to divide the range of discharges into a number of equal 
arithmetic classes and then calculate the total sediment load for each flow class. 
This is achieved by multiplying the frequency of occurrence of each flow class 
by the median sediment load for that flow class. The mean of the flow class 
with the greatest sediment load is the effective discharge. 

Although the channel-forming discharge concept is not universally accepted, 
most river engineers and scientists agree that the concept has merit, at least for 
perennial and slightly ephemeral streams in humid and semiarid environments. 
On the basis of this review, it is concluded that there are three approaches to 
determining the channel-forming discharge: a) bankfull discharge, b) flow of a 
given recurrence interval, and c) effective discharge. 

Ideally, the method used to determine the channel-forming discharge should 
have general applicability, should have the capability to be applied consistently, 
and should integrate the physical processes responsible for determining the 
channel dimensions. There are limitations for each of these methods that the user 
must recognize. The selection of the appropriate method will be based on data 
availability, physical characteristics of the site, level of study and time and 
funding constraints. If possible, it is recommended that all three methods be used 
and cross-checked against each other to reduce the uncertainty in the final 
estimate. 

This report outlines the best practical procedure for performing the necessary 
calculations to determine the effective discharge. 
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2    Effective Discharge 
Calculation 

Hydrological Data 

A standardized procedure is required to ensure that effective discharge 
calculations are accurate and that results from different sites can be compared. To 
be practical, the procedure must use only data which are readily available from 
gauging stations, or which can be synthesized using limited additional 
computations. 

The basic approach is to divide the range of riverflows during the period of 
record into a number of arithmetic classes and then calculate the total sediment 
quantity transported by each class. This is achieved by multiplying the frequency 
of occurrence of each flow class by the median sediment load for that flow class 
(Figure 1). The initial data required are flow-duration data and a sediment 
transport rating curve. 

The calculated value of the effective discharge depends to some extent on the 
steps used to manipulate the input data to define the flow regime and sediment 
transport function. The procedure described represents "best practice" in this 
regard, based on extensive firsthand experience in using flow and sediment 
transport data to determine the effective discharge. 

Gauged sites 

The first step in an effective discharge calculation is to group the discharge 
data into equal arithmetic flow classes and determine the number of events 
occurring in each class during the period of record. Logarithmic or non-equal 
width arithmetic classes introduce systematic bias into the calculation of effective 
discharge and should not be used. Grouping the discharge data is usually 
accomplished using a flow-duration curve, which is a cumulative distribution 
function of observed discharges at the gauging station. For example, Figure 2 is a 
flow-duration curve for the Sevier River, UK. The flow duration curve defines 
the percentage of time a particular discharge is equaled or exceeded. The 
frequency of occurrence of each discharge class is calculated from this curve. 
Three critical components must be considered when developing a flow-duration 
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Figure 1.   Derivation of total sediment load-discharge histogram (iii) from flow 
frequency (i) and sediment load rating curves (ii) 
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Figure 2. Daily mean flow duration curve: Sevier River, Hatch, UK (Hey 1997) 
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curve: the number of discharge classes; the time base for discharge averaging; 
and the length of the period of record. It is important that the historical record is 
homogeneous, i.e. watershed conditions are unchanged. 

Class interval and number of classes. The selection of class interval can 
influence the effective discharge calculation. Intuitively, it may be expected that 
the smaller the class interval and, therefore, the greater the number of classes, the 
more accurate would be the outcome. However, when too small an interval is 
used, discontinuities appear in the discharge frequency distribution. These in 
turn produce a rather irregular sediment-load histogram, which has multiple 
peaks. Therefore, the selected class interval should be small enough to 
accurately represent the frequency distribution of flows, but large enough to 
produce a continuous distribution. 

There are no definite rules for selecting the most appropriate interval and 
number of classes, but Yevjevich (1972) stated that the class interval should not 
be larger than s/4, where .v is an estimate of the standard deviation of the sample. 
For hydrological applications he suggested that the number of classes should be 
between 10 and 25, depending on the sample size. 

Hey (1997) found that 25 classes with equal arithmetic intervals produced a 
relatively continuous flow frequency distribution and a smooth sediment-load 
histogram with a well defined peak, indicating an effective discharge which 
corresponded exactly with bankfull flow. A smaller interval, and correspondingly 
larger number of classes, produced anomalous results. Experience has shown 
that in some cases, 25 classes produce unsatisfactory results and that up to 
250 classes may be required. Particular care has to be exercised on rivers where 
there is a high incidence of very low flows as, for example, on the Little Missouri 
River at Marmarth and Medora (Hey 1997). Under these circumstances, the 
effective discharge may be biased towards the lowest discharge class. 

Time base. Mean daily discharges are conventionally used to construct the 
flow-duration curve. Although this is convenient, given the ready availability of 
mean daily discharge data from the United States Geological Survey (USGS), it 
can, in some cases, introduce error into the calculations. This arises because 
mean daily values can underrepresent the occurrence of short-duration, high 
magnitude flow events that occur within the averaging period, while 
overrepresenting effects of low flows. 

On large rivers, such as the Mississippi, the use of the mean daily values is 
acceptable because the difference between the mean and peak daily discharges is 
negligible. However, on smaller streams, flood events may last only a few hours, 
so that the peak daily discharge is much greater than the corresponding mean 
daily discharge. Excluding the flood peaks and the associated high sediment 
loads can result in underestimation of the effective discharge. Rivers with a high 
flashiness index, defined as the ratio of the instantaneous peak flow to the 
associated daily mean flow, are more likely to be affected. To avoid this problem 
it may be necessary to reduce the time base for discharge averaging from 
24 hours (mean daily) to 1 hour, or even 15 minutes on flashy streams. For 
example, an investigation of discharge data for 11 USGS gauging stations in the 
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Yazoo River Basin, Mississippi revealed that the annual yields of bed-material 
calculated using mean daily discharge data were approximately 50 percent less 
than the yields calculated using 15 minute data (Watson, Dubler, and Abt 1997). 
These are relatively small basins (drainage areas less than 1,000 km2) with high 
rainfall intensities and runoff characteristics that have been severely affected by 
land-use change and channel incision. Consequently, hydrographs are 
characterized by steep rising and falling limbs, with events peaking and returning 
to base flow in much less than 24 hours. 

In practice, mean daily discharge data may be all that are available for the 
majority of gauging stations and these data may be perfectly adequate. 
However, caution must be exercised when using mean daily data for watersheds 
with flashy runoff regimes and short-duration hydrographs. The use of 15- 
minute data to improve the temporal resolution of the calculations should be 
seriously considered whenever the available flow records allow it. 

In the absence of 1 hour or 15-minute data, recorded hydrographs from 
USGS gauging records can be used to refine the high discharge portion of the 
flow-duration curve. Actual instantaneously recorded hydrographs can be used 
to determine durations of the highest discharges in the historical record. 

Period of record.   The period of record must be sufficiently long to include 
a wide range of morphologically-significant flows, but not so long that changes 
in the climate, land-use or runoff characteristics of the watershed produce 
significant changes with time in the data.   If the period of record is too short, 
there is a significant risk that the effective discharge will be inaccurate due to the 
occurrence of unrepresentative flow events. Conversely, if the period is too long, 
there is a risk that the flow and sediment regimes of the stream at the beginning 
of the record may be significantly different to current conditions. 

A reasonable minimum period of record for an effective discharge calcula- 
tion is about 10 years, with 20 years of record providing more certainty that the 
range of morphologically significant flows is fully represented in the data. 
Records longer than 30 years should be examined carefully for evidence of 
temporal changes in flow and/or sediment regimes. If the period of record at a 
gauging station is inadequate, consideration should be given to developing an 
effective discharge based on regional estimates of the flow duration. 

Ungauged sites 

At locations where gauging records are either unavailable or are found to be 
unrepresentative of the flow regime, it will be necessary to synthesize a flow- 
duration curve. There are two possible methods of doing this. The first method is 
by using records from nearby gauging stations within the same drainage basin. 
The second is developing a regionalized flow-duration curve. 
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It must be recognized that these methods simply provide an approximation of 
the flow-duration characteristics, and that there can be considerable uncertainty 
in the results. The reliability of these methods is a function of the quality of the 
existing gauge data and the morphologic similarity between the gauged and 
ungauged locations. Caution is advised whenever the existing gauge data are 
limited, or the site in question has a significantly different morphologic character 
than the gauged site. 

Drainage area, flow-duration curve method. This method relies on the 
availability of gauging station data at a number of sites on the same river as the 
ungauged location. First, flow-duration curves for each gauging station are 
derived for the longest possible common period of record. This guarantees 
comparability between the data, as all the gauging stations have experienced the 
same flow conditions, and ensures that the curves represent the longer period. 
Provided there is a regular downstream decrease in the discharge per unit 
watershed area, then a graph of discharge for a given exceedance duration against 
upstream drainage area will produce a power function with virtually no scatter 
about the best-fit regression line. For example, Figure 3 shows this relationship 
for the River Wye, UK (Hey 1975). The equations generated by this method 
enable the flow-duration curve at an ungauged site on that river to be determined 
as a function of its upstream watershed area. 

For sites on streams where there is only one gauging station, flow duration 
curves can be estimated at ungauged locations provided the streams are 
tributaries to rivers where the relation between discharge and drainage area 
conforms to a known power function. Estimates of the contributing flow to the 
mainstem can be obtained from the difference between discharges on the 
mainstem above and below the tributary junction. Discharge - drainage area 
relations can then be derived for the tributary given the flow-duration curve at the 
gauging station and the predicted curve at its confluence with the mainstem. 
However, this technique should not be used if there are distinct and abrupt 
downstream changes in the discharge per unit area for the watershed. This could 
occur if portions of the drainage area consisted of different hydrological regions. 
In this case it would be preferable to use the regionalized duration curve method 
described in the next paragraph. 

Regionalized duration curve method. An alternative to the use of 
watershed area to generate a flow duration curve for an ungauged site is to use a 
regional-scaling method based on data from watersheds with similar 
characteristics. For example, Emmett (1975) and Leopold (1994) suggest using 
the ratio of discharge to bankfull discharge (QIQh) as a non-dimensional index to 
transfer flow-duration relationships between basins with similar characteristics. 
However, bankfull discharge does not necessarily have either a consistent 
duration or return period (Williams 1978). 

To avoid this problem, a non-dimensional discharge index was proposed by 
Watson, Dubler, and Abt (1997) using the regionalized 2-year discharge to 
normalize discharges (QIQ2). For ungauged sites the 2-year discharge may be 
estimated from regionalized discharge frequency relationships developed by the 
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Figure 3.   Downstream daily flow-duration curves: RiverWye, UK 1937-1962 
(Hey 1975) 

USGS (1993) on the basis of regression relationships between the drainage area, 
channel slope, and slope length. These relationships are available for most states. 

The dimensionless discharge index {QIQi) can be used to transfer a flow- 
duration relationship to an ungauged site from a nearby gauged site. The gauged 
site may be within the same basin, or an adjacent watershed. 

To transfer a flow-duration relationship within a watershed use the following 
steps: 

a. Develop the regionalized flow-duration curve. Using a flow-duration 
curve from a gauged site in a physiographically similar watershed, divide 
the discharges in the flow-duration relationship by the Q2 for the gauged 
site. This creates a dimensionless flow-duration curve. If more than one 
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gauge site is available an average dimensionless flow-duration curve for 
all the sites can be developed. 

b.   Compute the Q2 for the ungauged site. 

c. Calculate the flow-duration curve for the ungauged site. Multiply the 
dimensionless ratios from the regionalized flow-duration curve by the 
ungauged Q2. 

Sediment Transport Data 

Nature of the sediment load 

The total sediment load of a stream can be broken down on the basis of 
measurement method, transport mechanism or source as shown in the following 
diagram. When discussing the sediment load of a stream, it is important to keep 
track of the terminology adopted and the nature of the load being discussed. 

Sediment Source 
Measurement             Transport Mechanism 
Method 

Unmeasured Load Bed Load 
Bed Material Load 

Suspended Load 
Measured Load 

Wash Load 

Sediment transport data: gauged sites 

In most alluvial streams the major features of channel morphology are princi- 
pally formed in sediments derived from the bed-material load. It is, therefore, the 
bed-material load which should be used in an effective discharge calculation. 

At gauged sites the measured suspended load usually contains most of the 
suspended load, but excludes the bed load. Under these circumstances, the 
coarser fraction of the measured suspended load (generally the sand load - i.e. 
particles larger than 0.062 mm) should be used to derive a bed-material load 
rating curve. If available, bed load data should be combined with the coarse frac- 
tion of the measured suspended load to derive a bed-material load rating curve. 

Where a significant proportion of the bed-material load moves as bed load 
(such as in gravel-bed rivers) but no measurements of bed load are available, it 
may be necessary to estimate the bed load. This may be achieved using a suit- 
able bed-load transport equation. The U.S. Army Corps of Engineer hydraulic 
design package, SAM, (Copeland, et al. 1997) can be used to make these 
calculations. 
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Similarly, at gauging stations with no measured sediment load data at all, a 
bed-material sediment rating curve may be generated using appropriate sediment 
transport equations. 

Sediment transport data: ungauged sites 

At ungauged sites it will be necessary to generate a bed-material sediment 
rating curve. The application of a suitable sediment transport equation is vital 
and the SAM package is helpful because it includes guidance on the selection of 
equations best suited to the type of river and bed-material in question (Raphelt 
1990). An example of this approach is given in Watson, Dubler, and Abt (1997). 

Figure 4 shows the resulting calculated sand discharges for several water 
discharges together with the measured sand fraction load, and a rating curve 
based on regression of the measured data. Close agreement is apparent between 
the Brownlie computation of the bed-material load and the regression line based 
on the observed USGS sand fraction data. 

°    1.00E-03 

'S    1.00E-04 

Figure 4.   Comparison of sediment relationships for Abiaca Creek, Site no. 6 
(Watson, Dubler, and Abt 1997) 

Computational Procedure 

The recommended procedure to determine the effective discharge is executed 
in three steps. In Step 1, the flow-frequency distribution is derived from available 
flow-duration data. In Step 2, sediment data are used to construct a bed-material 
load rating curve. In Step 3, the flow-frequency distribution and bed-material 
load rating curve are combined to produce a sediment-load histogram, which 
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displays sediment load as a function of discharge for the period of record. The 
histogram peak indicates the effective discharge. 

Flow frequency distribution 

a. Evaluate flow record. The flow record is a historic record of discharges 
at a gauging station. The record from a single gauging station can be 
used to develop the flow-frequency distribution if the gauge is in close 
proximity to the project reach and the discharge record at the gauge is 
representative of the flow regime in the project reach. It is also 
important that watershed conditions have remained unchanged during the 
selected flow period. If a gauging record is either unavailable or 
unrepresentative, then the flow-frequency distribution can be derived 
using either the basin-area method or the regionalized duration curve 
method. 

b. Check the period of record. It is recommended that the length of the 
period of record be at least 10 years and that measurements be 
continuous to the present day. Discharge data can still be used if there 
are short gaps in the record, but caution must be exercised when 
collecting data from a discontinuous record. The flow-frequency curve 
will not be representative of the natural sequence of tlows over the 
medium term if the length of record is less than 10 years or if the record 
has been influenced by changes in the watershed runoff regime. If this is 
the case, a flow-duration curve should be developed using the methods 
described in "ungauged sites." 

c. Determine the discharge-averaging time base. To construct the flow- 
frequency distribution, the time base should be sufficiently short to 
ensure that short-duration, high magnitude events are properly 
represented. If 15-minute data are unavailable, then either 1 hour or 
mean daily data can be used, but caution must be exercised when using 
mean daily data to develop a flow frequency distribution for a stream 
exhibiting a flashy regime. 

d. Calculate discharge range. The discharge range is calculated by 
subtracting the minimum discharge in the flow record from the 
maximum discharge. 

e. Calculate discharge class size. It is recommended that the initial attempt 
to construct the flow-frequency distribution should use 25 classes and an 
arithmetic scale class interval. Therefore, the class interval is the 
discharge range, calculated in Step (d), divided by 25. The class interval 
should not be approximated by rounding. The relative proportions of the 
bed-material load moving in suspension and as bed load should be 
estimated during site reconnaissance. For rivers in which the bed- 
material load moves predominantly as suspended load, the first discharge 
class goes from zero to the class interval; the second class is determined 
by adding the class interval to the upper value of the previous class and 
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so on until the upper limit of the discharge range is reached. For gravel- 
bed rivers, where bed-material load moves predominantly as bed load, 
the minimum discharge used in generating the flow-frequency 
distribution should be set equal to the critical discharge for the initiation 
of bed-load transport. 

/    Calculate flow frequency distribution. The frequency of occurrence for 
each discharge class is determined from the record of observed flows. It 
is more convenient to convert the actual frequency to percentage 
frequency. To do this multiply the actual value for each discharge class 
by 100 and divide by the total number of recorded flows in the discharge 
record. The percentage frequency represents the proportion of the flow 
record falling within the upper and lower limits of each discharge class. 
If a regional flow-duration curve has been developed for an ungauged 
site, the frequency for each discharge class must be calculated using the 
equation for the curve. This can be achieved by calculating the 
geometric mean discharge of each discharge class and deriving the 
percentage frequency from the equation. On the flow-duration curve, this 
is the probability of each discharge being equaled or exceeded. 

g.   Check for extreme flow events. It is recommended that all discharge 
classes display flow frequencies greater than zero and that there are no 
isolated peaks in individual classes at the high end of the range of 
observed discharges. If this is not the case, it is likely that either the 
class interval is too small for the discharge range, or the period of record 
is too short. Both zero frequencies and extreme flow events (outliers) 
can be eradicated by reducing the number of classes. Steps e and f are 
repeated to generate the flow-frequency distribution for the new class 
intervals. The computational procedure for generating a flow frequency 
distribution is outlined in Figure 5. 

Bed-material load rating curve 

a. Determine sediment data availability. Sediment data are required to 
generate the bed-material load rating curve. These data may be obtained 
from measurements at a gauging station if the gauge is in close proximity 
to the project reach and if size-class fractions are provided so that the 
bed-material portion of the measured load can be determined. A bed 
gradation from the project reach is required to determine the division 
between wash load and bed-material load, and to calculate sediment 
transport if necessary. 

b. Define composition of bed-material load. The wash load should be 
excluded from the data set used to develop the rating curve. If the bed- 
material load moves both as bed load and suspended load, then both bed 
load and suspended-load measurements are required to determine the 
bed-material load. If measured load data are insufficient, appropriate 
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Figure 5. Computational procedure for generating a flow-frequency distribution 
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equations in the hydraulic design package SAM (Copeland et al. 1997), 
can be used to generate bed-material loads for selected discharges. 

c. Determine bed-material load. In streams dominated by suspended load, a 
best-fit regression curve, fitted to the data, may be adequate to produce a 
bed-material load function. Frequently this takes the form of a power 
function: 

Q=aOh 

where Qs is the bed-material load discharge, Q is the water discharge, a is a 
regression coefficient, and b is a regression exponent. However, a straight line 
power function may not be appropriate in all cases. Sometimes, at high 
discharges the rate of increase in sediment concentration with discharge begins to 
decrease, especially for the finer sand sizes. In this case it may be necessary to 
use a different curve fitting function. In coarse bed streams it is likely that a 
coarse surface layer will develop at lower discharges, significantly reducing 
sediment transport potential. This process involves both hydraulic sorting of the 
stream bed and hiding of small particles behind bigger particles. Typically, 
calculated sediment transport rating curves developed from a single-bed 
gradation will overestimate sediment transport at low discharges. This is 
probably the most important reason for too much sediment being calculated in 
the lower discharge class intervals. The computational procedure for generating 
a bed-material load rating curve, is diagrammed in Figure 6. 

Bed-material load histogram 

a. Calculate representative discharges. The discharges used to generate the 
bed-material load histogram are the mean discharges in each class in the 
flow frequency distribution. 

b. Construct the bed-material load histogram. The histogram is generated 
by using the representative discharges and the bed-material load rating 
curve to find the bed-material load for each discharge class and 
multiplying this load by the frequency of occurrence ofthat discharge 
class. The results are plotted as a histogram representing the total 
amount of bed-material load transported by each discharge class during 
the period of record. This calculation can be completed using the 
sediment yield routine in the SAM hydraulic design package. 

c. Calculate effective discharge. The bed-material load histogram should 
display a continuous distribution with a single mode (peak). If this is the 
case, the effective discharge corresponds to the mean discharge for the 
modal class (the peak of the histogram). If the modal class cannot be 
readily identified, the effective discharge can be estimated by drawing a 
smooth curve through the tops of the histogram bars and interpolating the 
effective discharge from the peak of the curve. 
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Figure 6. Computational procedure for generating a bed-material load rating curve 
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d. Evaluate the bed-material load histogram. If the modal class of the bed- 
material load histogram is the lowest discharge class, it is likely that the 
indicated effective discharge is erroneous. In this case, it may be 
necessary to modify the procedure by increasing the number of discharge 
classes or modifying the bed-material rating curve, noting the cautions to 
be exercised in each case. 

e. Check if the calculated effective discharge is reasonable. At the end of 
the procedure, it is important to check that the effective discharge is a 
reasonable value for the project reach. Suitable ranges of the channel 
forming flow return period have been reported in the literature and 
guidance is given in Chapter 3. A further check is to compare the 
duration of the effective discharge with basin area-flow duration curves. 
Finally, a morphological check should be undertaken to compare the 
effective discharge to the bankfull discharge. This is best performed by 
identifying the bankfull stage at a stable cross-section and calculating the 
corresponding discharge either from the stage-discharge relationship at a 
nearby gauging station, or using the slope-area method. The computa- 
tional procedure for generating a bed-material load histogram, is 
diagrammed in Figure 7. 
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Figure 7. Computational procedure for generating a bed-material load histogram 
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3    Evaluation and Problem 
Solving 

Problems with Lowest Discharge Class 

When a significant proportion of the recorded discharges fall within the first 
arithmetic class interval of the flow-duration curve, the range of discharges is 
inadequately represented and it is likely that the computed effective discharge 
will be significantly underestimated. This is likely the case for streams 
displaying a highly skewed distribution of flow events, for example, rivers in 
semiarid environments, channelized streams, or incised channels. Under these 
circumstances, it is advisable to increase the number of class intervals to better 
define the flow-duration curves. 

Problem with Outliers 

Discharge records, especially those based on mean daily values, can contain 
distinct gaps in the higher discharge categories due to the averaging process. 
This is likely on rivers with flashy hydrographs or if there has been an extremely 
large flood event during a short period of record. The use of arithmetic discharge 
class intervals can produce a discontinuous flow-frequency distribution which in 
turn generates an irregular bed-material load histogram with outliers that reflect 
the transport associated with individual flood events. The danger is that the 
wrong peak may be selected to represent the modal class, leading to serious 
overestimation of the effective discharge. 

When there are only a few high discharges in the record it is possible to end 
up with too many high discharge events in one class and no events in adjacent 
classes. This results in unrealistic gaps in the bed-material load histogram. The 
problem can usually be solved by increasing the class interval and reducing the 
number of classes. This reduces the number of discharge classes with zero bed- 
material load and removes the outliers, smoothing the histogram. For example, 
on the White River upstream of Mud Mountain Dam, when 40 class intervals 
were used, the effective discharge was indicated to be unrealistically high 
(387 mV1). This problem was solved by reducing the number of classes to 25, 
resulting in an effective discharge of 81 mV1, which corresponded to bankfull 
flow (Hey 1997). 
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Checking Effective Discharge 

Guidance on return periods for the effective discharge 

The return period for the effective discharge is expected to vary between 
sites depending on the flow and sediment-transport regime of the individual river 
or reach. For sites where annual maximum series flood-flow data are available, 
the return period of the calculated effective discharge may be checked to ensure 
that it lies within acceptable bounds. 

Unfortunately, there is very limited information available regarding the 
return period of the effective discharge for stable rivers. Experience indicates that 
it lies within the range 1.01 and 3 years with a preponderance between 1.01 and 
1.2 years, irrespective of the type of river (Hey 1997). There is more information 
on the return period of bankfull flow and, as this is equivalent to the effective 
discharge for rivers that are in regime, it may be taken to define the general range 
of likely return periods for the effective discharge. Despite the lack of consensus 
regarding the definition of bankfull stage (Williams 1978), which can 
significantly affect calculated return periods, available data indicate that 
78 percent of bankfull flow return periods are in the range 1.01 to 3.0 years, with 
a modal value in the 1.01- to 1.20-year category (Hey 1994). Predicted effective 
discharge return periods outside the range of approximately 1- to 3-years should 
be queried. 

Drainage area - flow-duration curve 

The percentage of time the effective discharge is equaled or exceeded should 
be compared to the expected range of values reported in the literature. 

For example, Figure 8 presents a log-log plot of the flow duration of 
effective discharge as a function of drainage area for several U.S. rivers (Watson, 
Dubler, and Abt 1997). The graph can be used to assess whether the duration of 
the effective discharge computed using the method described in this manual is 
comparable to the results of other studies. It is not intended that this graph be 
used to predict effective discharge as a function of drainage area, as large errors 
are likely to result from this application. 

Check effective discharge against bankfull discharge 

The effective discharge should be compared to the bankfull discharge. This 
can be accomplished by identifying the bankfull stage during stream 
reconnaissance of the project reach and calculating the corresponding discharge, 
as outlined in Step e of "Bed-material load histogram." 
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Figure 8. Effective discharge duration versus drainage area 
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4    Applications 

Effective Discharge Calculation for the 
Mississippi River at Vicksburg 

Flow frequency distribution 

Discharge data were obtained from the Vicksburg gauge for the period 1950 
to 1982. This period of record was selected as it encompasses the period when 
sediment loads were routinely measured at the gauging station. The record 
contains a wide distribution of flows including both low and high runoff years 
and with discharges ranging from about 4,200 to just over 56,600 mV. On this 
large river, mean daily discharges do not differ significantly from instantaneous 
discharges so the use of mean daily values was acceptable in the production of 
the flow-frequency distribution (Figure 9). 

SC- 

54- 

-   *8- 

I    42- 

36- 

30- 

«     24- 

18- 

12- 

10 20 30 40 50 60 70 80 90 100 

Percent of time equalled or exceeded 

Figure 9.    Flow-duration curve for mean daily discharge: Lower Mississippi River 
at Vicksburg, 1950-1982 (Biedenharn and Thorne 1994) 
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Bed-material load rating curve 

Sediment-transport data were also obtained from the Vicksburg gauging 
station. The period of record was 1969 to 1979, as this was the only period for 
which measured sediment-transport records were available. Typically, sediment 
load was measured weekly. Robbins (1977) provides a detailed description of 
the sediment measurement program on the Lower Mississippi. The period of 
record includes both low runoff years and several events of high magnitude and 
long duration, so that the full range of sediment transporting flows is represented 
in the measured data. 

The measured sediment loads were divided into two components: silt load 
consisting of particles less than 0.062 mm, and sand load consisting of particles 
coarser than 0.062 mm. The bed of the Lower Mississippi River is sand, so the 
sand fraction of the measured load was taken to represent the bed-material load. 
The silt load was taken to represent "wash load" and was excluded from the 
analysis. 

There are no measurements of bed load, but according to the calculations of 
Toffaleti (1968) the bed load comprises less than 5 percent of the total sand load. 
Hence, it was deemed to be acceptable to ignore the bed load and to take the 
measured sand load as indicative of the bed-material load.   The measured sand 
load data were used to construct a sand load rating curve for the study site 
(Figure 10). 

Regression analysis of sand load as a function of discharge produced a 
coefficient of determination (r2) of 0.82 and defined the bed-material load rating 
curve as: 

Qs = 0.00000513 QAAZ tonnes/day (1) 
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Figure 10.   Sand load rating curve. Lower Mississippi River at Vicksburg 1969- 
1979 (Biedenharn and Thome 1994) 
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Bed-material load histogram 

The data in the flow-duration curve was divided into 50 equal classes ranging 
from 5 to 55,000 m3/s and with a class width of 1,000 mVs. The bed-material 
transport rate for each discharge class (Qs) was found from equation (1), with 
Q equal to the arithmetic mean discharge for that class. The quantity of bed- 
material load (in tonnes) transported by each discharge class was calculated by 
multiplying the frequency of each class (in days) by the bed-material transport 
rate for the average discharge (in tonnes per day). The resultant histogram is 
plotted in Figure. 11. 
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Figure 11.   Bed-material load histogram. Lower Mississippi River at Vicksburg (Biedenham and 
Thorne 1994) 

Effective discharge determination 

The peak of the histogram in Figure 11 is defined by the mean discharge of 
the modal class, which is 30,000 nrVs. This defines the effective discharge. 

Check if effective discharge is reasonable 

In the Biedenharn and Thorne study, the effective discharge calculation was 
also performed for gauging stations at Arkansas City, AR (upstream of 
Vicksburg) and Natchez, MS (downstream of Vicksburg). No major tributaries 
enter the Mississippi River between these stations. Hence, it would be expected 
that the effective discharge should be the same at all three sites. This was in fact 
the case, illustrating consistency in the effective discharge analysis using three 
separate flow-duration and sediment-transport records. 
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Comparison of the water surface profile at the effective discharge 
(30,000 mV) to the long-channel distribution of bank top elevations is 
illustrated in Figure 12. The graph shows that bank top elevations are highly 
variable and can differ by 3 m or more between adjacent cross sections. This 
makes it difficult to assign a value to bankfull discharge for the reach. However, 
comparison of the water surface profile for the effective discharge to the bank top 
data indicates that the effective discharge forms a good lower bound to the 
scatter, indicating that the capacity of the channel is adjusted just to contain flows 
up to and including the effective flow. As discharge increases beyond the 
effective flow, water begins to spill over the bank tops at more and more 
locations. 

The return period for the effective discharge (equal to or just less than one 
year) is consistent with the ranges given in "Guidance on return periods for the 
effective discharge," and its flow duration (equalled or exceeded on 13 percent of 
the time) is as expected for a river with a drainage area of approximately 
3 million km2 (Figure 8). 
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Figure 12.   Long-channel variation in bank top elevations: Lower Mississippi in 
study reach (Biedenharn and Thome 1994) 

These checks indicate the calculated effective discharge is reasonable and 
support the accuracy of the analysis including the necessary assumptions 
concerning the use of measured sand load to represent the bed-material load. 
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Channel Management: Case Study of the River 
Blackwater, UK 

The need for geomorphological studies to support sustainable engineering 
and management of rivers is now generally accepted (Gardiner 1991; Downs and 
Thorne 1996). Calculation of the channel- forming discharge and application of 
the principles of hydraulic geometry analysis can be useful in developing a sound 
understanding of the stability of an alluvial stream. The utility of this approach 
can be illustrated by brief reference to a case study of the River Blackwater, 
England. The study is reported in detail in a report by Hydraulic Research, 
Wallingford (1992) and in summary in a paper by Thorne, Simon, and Allen 
(1996). 

The River Blackwater is a lowland stream in southeast England. In the 
1960s and 1970s the channel was modified by engineering works installed as part 
of a series of flood defense and land drainage schemes. Subsequently, the 
channel required heavy maintenance to maintain a sufficient capacity for flood 
flows. More recently, steps have been undertaken to improve stream habitats by 
softening the impacts of engineering works, modifying the maintenance regime, 
and enhancing the channel environment. 

As part of plans to restore the environmental function of the river, a 
geomorphological study was performed to establish how the existing, engineered 
channel differed morphologically from a natural, regime channel. An effective 
discharge calculation was performed using data from a nearby gauging station 
and the "expected" morphology for a natural, regime channel was established 
by applying the hydraulic geometry equations of Hey and Thorne (1986). Stream 
reconnaissance was performed to establish the morphology and bankfull 
dimensions of the existing, engineered channel using the method reported by 
Thorne (1998). 

The effective discharge calculation showed that the channel-forming 
discharge was 3.65 mV1, compared to a bankfull capacity observed in the 
engineered channel of 16.4 mV'. The main morphological parameters calculated 
and observed were: 

Regime Channel Engineered Channel 

width 6.3 m 12 m 

depth 0.59 m 1 m 

x-section area 3.7 m2 12 m2 

mean velocity 1.0 m/sec 0.3 m/sec 

These contrasts between the regime and engineered channels were used to 
support the conclusion that the engineered channel was over-large in width, depth 
and area and that in-channel velocities were insufficient to transport the sediment 
load supplied from upstream. This explained its tendency for siltation and need 
for frequent maintenance. 

26 Chapter 4   Applications 

0018848



On the basis of the geomorphological assessment, initial recommendations 
were proposed for morphological restoration of the channel to support the 
enhanced river environment. It was further proposed that the viability of these 
initial recommendations should be examined further to determine their feasibility 
for a restoration project. 

The effective discharge was found in this application to be the key to 
deriving values for the dimensions of a natural regime channel appropriate to the 
current flow regime. This information was useful in highlighting the problems 
with the engineered channel and indicated the starting point for detailed design of 
a restored channel. 

Channel Restoration Hydraulic Design 

Introduction 

The U.S. Army Engineer Research and Development Center is currently 
developing a systematic methodology for design of channel restoration projects. 
This methodology will be applicable to (but not limited to) channels that have a 
flood control component. 

When hydrologic and sediment conditions are steady and the existing 
channel is stable, the existing channel wavelength and sinuousity should be 
maintained in any channel restoration scheme. The proposed methodology is 
intended for cases where a historically stable channel has been realigned creating 
instability, or where hydrologic and/or sediment inflow conditions have changed 
so much that the channel is currently unstable. Stability is defined as the ability 
to pass the incoming sediment load without significant degradation or 
aggradation. Bank erosion and bankline migration are natural processes and may 
continue in a stable channel. When bank line migration is deemed unacceptable, 
engineering solutions must be employed to prevent bank erosion. Bank 
protection technology is addressed by Biedenham et al. (1997). 

Hydraulic design methodology 

Identify objectives. The first step in the methodology, as with any 
engineering project, is to clearly define project objectives. Is the objective to 
create an aesthetic setting, to create a natural setting, to enhance fish or wildlife 
habitat, to prevent bank erosion or channel degradation, or is it something else? 
Although these objectives could all conceivably be considered channel 
restoration, they are not necessarily compatible. 

Geomorphic analysis. The hydraulic design of a channel restoration project 
should be preceded by a study of the watershed in order to determine the 
relationship of the stream to the rest of the hydrologic and geomorphologic 
system. If the stream is unstable, trends and stages of geomorphic evolution 
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should be identified. A determination of the existing and desired ecosystem is 
also a necessary component of a channel restoration project. 

Determine hydrologic regime. To provide long-term stability, a historical 
hydrograph or a flow-duration curve is required. These may be obtained from 
stream gauges or from regional analysis. A channel-forming discharge can be 
developed from this data. Current research from the Flood Damage Reduction 
Research Program at ERDC suggests that the effective discharge can be used to 
estimate the channel-forming discharge. The effective discharge is the increment 
of discharge that transports the most sediment on an annual basis and can be 
determined by integrating a sediment-transport rating curve with the annual flow- 
duration curve. This calculation requires a knowledge of the flow-duration 
characteristics, bed-material size distribution, and a sediment rating curve (either 
measured, calculated, or a combination thereof)- It is important to attempt to 
verify this channel-forming discharge with field indicators of bankfull discharge. 
This may be difficult or impossible in an incised stream. This verification step 
may be complicated because it requires an estimate of channel roughness unless 
measured stage-discharge data are available. It is also prudent to check the 
recurrence interval of the effective discharge. In most cases, it should be 
between the one- and three-year peak frequency events. 

Determine the design width of the channel. When channel width is not 
constrained by right-of-way limitations, the preferred method for determining the 
width is to use geomorphic principles. Several techniques are available for 
determining the width of a stable alluvial stream. In order of preference they are: 

a. Analogy method A width can be determined for the project stream by 
assigning a measured average width from a reference reach. The refer- 
ence reach must be stable and have the same channel-forming discharge 
as the project reach. The reference reach may be in the project reach 
itself, upstream and/or downstream from the project reach, or in a 
physiographically similar watershed. Streambanks in the project and 
reference reaches must be composed of similar material, and there should 
be no significant hydrologic, hydraulic, or sediment differences in the 
reaches. This technique is inappropriate for streams where the reference 
reaches are in disequilibrium. 

b. Hydraulic geometry method. Hydraulic geometry theory is based on the 
concept that a river system tends to develop in a predictable way, pro- 
ducing an approximate equilibrium between the channel and the inflow- 
ing water and sediment (Leopold and Maddock 1953). The theory 
typically relates the dependant variable, width, to an independent or 
driving variable, such as drainage area or discharge. Hydraulic geometry 
relationships have also been applied to other dependent variables such as 
depth, slope, and velocity. Hydraulic geometry relations are sometimes 
stratified according to bed-material size or other factors. 

Hydraulic geometry relations can be developed for a specific river, 
watershed, or for streams with similar physiographic characteristics. 
Data scatter is expected about the developed curves even in the same 
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river reach. The more dissimilar the stream and watershed characteris- 
tics are, the greater the expected data scatter is. So-called "regional 
curves" would be expected to have a wide band of scatter. It is important 
to recognize that this scatter represents a valid range of stable channel 
configurations due to variables such as geology, vegetation, land use, 
sediment load and gradation, and runoff characteristics. The composi- 
tion of the bank is important in the determination of a stable channel 
width. It has been shown that the percentage of cohesives in the bank 
and the amount of vegetation on the bank significantly affect the stable 
channel width. 

c.   Analytical methods. If a reliable width vs. effective discharge relationship 
cannot be determined from field data or in cases where there is signifi- 
cant sediment transport, analytical methods may be employed to obtain a 
range of feasible solutions. These are discussed in the next section. 

General guidance is available in U.S. Army Engineer Manual EM-1110-2- 
1418 (1994), and Hey and Thorne (1986). Currently under development at 
ERDC are hydraulic geometry predictors for various stream types with different 
bank characteristics. These predictors include confidence limits and may be used 
for general guidance when site specific data cannot be obtained. 

Calculate a stable channel slope and depth.  Depth and slope should be 
calculated using analytical techniques. Analytical techniques are more reliable 
than hydraulic geometry relationships for establishing the relationships between 
channel-forming discharge and depth, slope or velocity. Analytical approaches 
calculate the design variables of width, slope, and depth from the independent 
variables of discharge, sediment inflow, and bed-material composition. Three 
equations are required for a unique solution of the three dependent variables. 
Flow resistance and sediment transport equations are readily available. Several 
investigators propose using the extremal hypothesis as the third equation (Chang 
1980; White, Beltess, and Paris 1982; Millar and Quick 1993). However, 
extensive field experience demonstrates that channels can be stable with widths, 
depths, and slopes different from extremal conditions. Therefore, others propose 
using a hydraulic geometry width predictor as the third equation. The stable- 
channel analytical method (Copeland 1994) in the U.S. Army Engineer hydraulic 
design package SAM may be used to determine a depth and slope for the width 
selected in the previous section. This method is based on a typical trapezoidal 
cross section and assumes steady uniform flow. The method is especially 
applicable to small streams because it accounts for sediment transport, bed form 
and grain roughness, and bank roughness. This method uses the Brownlie (1981) 
sediment transport and roughness equations for sand bed streams and the Meyer- 
Peter and Müller (1948) sediment transport equation with the Limerinos (1970) 
bed resistance equation for gravel bed streams. This procedure assumes a fully 
mobile sand bed. 

In coarse bed streams, where sediment transport is small, or in streams with 
bedrock outcrops or with cohesive beds, threshold design methods (e.g. Lane 
1955; USDA 1977) may be used to calculate depth and slope. However, in sand 
bed streams, sediment transport is typically significant and an analytical 
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procedure that considers both sediment transport and bed form roughness is 
required. 

Determine a stable channel planform. This step involves determining a 
meander wavelength, an appropriate channel length for one meander wavelength, 
and then laying out a planform. Meander wavelength, can be determined using 
hydraulic geometry techniques. The most reliable hydraulic geometry 
relationship is wave length vs. width. As with the determination of channel 
width, preference is given to wavelength predictors from stable reaches of the 
existing stream either in the project reach or in reference reaches. Lacking data 
from the existing stream, general guidance is available from several literature 
sources (e.g., Leopold, Wolman and Miller 1964). The channel meander length is 
simply the meander wavelength times the valley slope divided by the channel 
slope. 

One way to lay out the planform is to cut a string to the appropriate length 
and lay it out on a map. Another, more analytical approach, is to assume a sine- 
generated curve for the planform shape as suggested by Langbein and Leopold 
(1966) and calculate x-y coordinates for the planform. This rather tedious 
numeric integration can be accomplished using a computer program such as the 
one in the SAM hydraulic design package. The sine-generated curve produces a 
uniform meander pattern. A combination of the string layout method and the 
analytical approach would produce a more natural looking planform. 

In streams that are essentially straight (sinuosity less than 1.2) riffle and pool 
spacing may be set as a function of channel width. The empirical guide of 6-10 
channel widths applies here, with the lower end for steeper channels and the 
higher end for flatter channels. Two times this riffle spacing gives the total 
channel length through one meander pattern. 

Conduct a sediment impact assessment.   The purpose of the sediment 
impact assessment is to assess the long-term stability of the restored reach in 
terms of aggradation and/or degradation and determine the magnitude of future 
maintenance problems. This can be accomplished using a sediment budget 
approach for relatively simple projects or by using a numerical model which 
incorporates solution of the sediment continuity equation for more complex 
projects. With a sediment budget analysis, average annual sediment yield with 
the design channel is compared to the average annual sediment yield of the 
existing channel, if the existing channel is stable, or of the upstream supply 
reach, if the existing channel is unstable. Large differences in calculated 
sediment yield indicate channel instability. This step is especially important if 
the restored reach is part of a flood damage reduction project. In such cases it 
may be necessary to design a channel that is less than ideal in terms of channel 
stability in order to achieve flood control benefits. Typically, a compound 
channel design provides the best combination of benefits. 

The most reliable way to determine the long-term effects of changes in a 
complex mobile bed channel system is to use a numerical model such as HEC-6. 
River systems are governed by complicated dependency relationships, where 
changing one significant geometric feature or boundary condition affects other 
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geometric features and flow characteristics both temporally and spatially. 
Changes at any given location in a stream system are directly related to the 
inflow of sediment from upstream. This makes the application of the sediment 
continuity equation essential to any detailed analysis. The most significant of 
these relationships and the continuity of sediment mass are accounted for in the 
numerical model approach. The fact that application of a numerical sediment 
model requires knowledge of sediment transport and river mechanics should not 
be a deterrent to its use, and that knowledge is required for any responsible 
design work in a river system. It should be expected that an analysis of system 
response in a complicated system, such as a mobile bed river system, will require 
some engineering effort. That effort should be based on analysis of the physical 
laws that govern the system. The system cannot be expected to adhere to 
constraints placed on it in violation of natural physical laws, no matter how well 
intentioned or frugally those constraints were developed. The critical decision 
with respect to using a numerical model should be based on whether or not 
"significant" changes are expected to occur in the system as a result of the 
proposed design work. In the U.S. Army Corps of Engineers, this decision 
typically is reached in the reconnaissance level planning study using the sediment 
impact assessment approach. 

Effective Discharge Calculation in Support of a 
Channel Restoration Evaluation: Case Study 

Introduction 

Modifications to a river system that are inconsistent with natural processes 
can lead to a series of complex responses throughout the system. If the imposed 
channel dimensions or environmental features are not commensurate with the 
position of the restored reach in the fluvial system, the channel may adjust to a 
more stable form. Natural rivers are never in a state of continuous equilibrium 
but a variable, shifting equilibrium, or quasi-equilibrium (Langbein and Leopold 
1964). Subsequently, channel forms constantly adjust around a medium to long- 
term average condition. In some cases insensitive river engineering can act as a 
catalyst within dynamic, metastable equilibrium (Schumm 1975) to carry the 
system over a geomorphic threshold into a new equilibrium regime. The 
enhanced channel design procedure presented here uses confidence bands to 
derive stable channel dimensions within the range found in nature. Using this 
principle, the river is "directed" towards a stable channel configuration, suitable 
for the target "type" of channel, but is encouraged to participate in its own 
recovery. Designing outside the stable limits may impose an unstable condition 
that can lead to evolution towards a new metastable equilibrium regime. 

A case study is presented illustrating calculation of the effective discharge 
and also demonstrating a technique adopted to validate restored channel 
geometry in terms of medium to long-term equilibrium sediment conveyance by 
comparing the range of sediment-transporting flows in the supply reach with that 
of the restored channel. 
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Restoration of Willful Creek 

The headwaters of Willful Creek are located in the Piedmont zone of the 
eastern United States and the majority of the system is found in the Coastal Plain. 
The drainage area upstream of a gauging station located immediately 
downstream from the project reach, is 12.25 km2. There is only one significant 
tributary upstream from the project reach, which is gauged near the confluence 
and contributes considerably to the sediment budget. The drainage system is 
characterized by a high sediment load of sandy-gravel material pulsed through 
the system by a flashy flow regime and a relatively steep energy gradient. 

Although field reconnaissance revealed that many streams in this coastal 
zone appear to be approaching a new state of equilibrium following the period of 
urbanization, a number of sites have been targeted for restoration to advance this 
recovery process and recreate stable channel configurations without 
compromising the designated level of flood protection. A 1.5 km reach of 
Willful Creek was restored in September 1996. The prerestoration channel 
morphology was characterized by low sinuosity and poor depth diversity as a 
result of previous channelization works. 

The objectives of the channel design were to: recreate the diverse structure 
and function of a meandering channel to a river system of relatively low 
sinuosity; protect the bank lines from erosion; improve the aesthetic quality and 
amenity value of the stream within an urbanized watershed and maintain the 
present level of flood protection with embankments. The restored channel was 
designed to be static-stable, that is minimizing aggradation and degradation, 
while inhibiting the migrating tendency of a natural meandering river by 
protecting the bank lines from erosion. The restoration design, included: 

a. A low flow channel with wide, shallow point bars within rock-lined 
embankments designed to contain the 50-year recurrence interval flood. 

b. Increased sinuosity from approximately 1.05-1.1 to 1.5-1.7. This led to a 
decline in slope from approximately 0.0038 to 0.0025. 

c. Decreasing meander wavelength from approximately 370 to 90 metres. 

d. Restructuring in-stream morphology with asymmetrical cross sections 
around bendways and uniform cross sections at meander crossings. 

e. Low stage rock vortex weirs at meander crossings to control the grade. 

/   Root wads and riprap around bendways to prevent bank erosion and 
lateral shift in planform. 

g. Willow planting to stabilize the wide, shallow point bars. 

Observations both upstream and downstream from the restored reach 
revealed a considerably lower degree of sinuosity than that restored with an 

32 Chapter 4   Applications 

0018854



almost straight alignment and occasional alternate bar features. Therefore, the 
restoration involved meander creation or enhancement rather than reinstatement. 

Post-project channel change 

Sediment impacts. Post-project reconnaissance revealed significant 
planform and cross-sectional channel change. In particular the stream has 
reduced its sinuosity from that constructed and it has experienced considerable 
sedimentation in the bendways. Cross-sectional surveys were undertaken at both 
a representative bend apex and crossing within the restored channel. Consider- 
able aggradation, at both the bend apex and crossing sections, has occurred 
during the post-project period, between September 1996 and November 1998 
(Figure 13). The morphological change is summarized in Table 1. The low flow 
channel has straightened by eroding through the unprotected sandy point bars. 
Post-project channel change can be summarized as: significant aggradation at 
bends and crossing; reduced sinuosity and channel steepening, via redistribution 
of sediments, and; isolation of the designed meander bendways as pools are filled 
and the thalweg adopts a straighter alignment. 

Table 1 
Post-Project Channel Change at a Representative Bend Apex and 
Crossing (specific gravity of bed-material is 2.65, density of water 
is 1,000 kg m3) 
Cross Section Bend Apex Crossing 

Volume change (mV1 per unit length) 5.01 2.50 

Aggradation (tonnes per unit length) 13.29 6.63 

Aggradation rate (tonnes yr"1 per unit length) 6.05 3.01 

Recovery mechanisms.   In summary, the energy of the restored channel 
was not sufficient to transmit the magnitude of sediment transported from 
upstream. The restored reach was not designed as a component within the 
broader river system and as a result the reach has acted as a sediment bottleneck 
which prompted a complex series of channel changes following project 
implementation. The degree of post project channel change may also have been 
amplified by the fact that bankside vegetation probably did not have time to 
establish before widening and straightening began. Although the restored 
channel was intended to be static-stable, the shallow, wide point bars were not 
stabilized sufficiently to withstand the erosive force of high flow events. 
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Figure 13.   Design cross sections and post-project channel change: i) above: bend apex; 
ii) below: meander crossing (200 percent vertical exaggeration) 

Channel restoration design procedure 

Channel restoration design is the reconstruction of a river channel to a geo- 
metric configuration which is self-sustaining and in balance with imposed flow 
and sediment regimes and the character of the catchment landscape (Soar et al. 
1998). Techniques to design restored channels are often based on a combination 
of field experience, reference reach observations and basinwide regime-type 
curves. While these approaches can yield appropriate target channel dimensions 
in some cases, they do not explicitly account for upstream sediment supply into 
the restored channel and the capacity of the restored reach to transmit sediment to 
the channel downstream. If sediment transport continuity through the restored 
reach is not achieved, it is unlikely that restored channel dimensions will be 
stable. 

An enhanced channel design procedure currently in development (Soar et al. 
1998; Copeland and Hall 1998) assesses sediment transport using a one- 
dimensional analytical method (Copeland 1994) that simultaneously solves flow 
resistance, sediment transport and hydraulic geometry equations at the effective 
discharge within designated confidence limits. Two important stages of the 
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design procedure are the calculation of the effective discharge, which is derived 
from magnitude-frequency analysis in the supply reach, and a sediment budget 
analysis to derive a Capacity-Supply Ratio (CSR) and verify whether the restored 
channel dimensions will minimize aggradation and degradation over the medium 
to long-term. The SCR may be used as a basis for refining the design slope to 
ensure reach-average dynamic stability and can help direct post-project 
maintenance of short-term channel change. 

Supply reach magnitude-frequency analysis 

A supply reach analysis is undertaken to describe the distribution of 
sediment-transporting flows and calculate the effective discharge, which are 
input to the restored channel from upstream. The effective discharge is used as 
the channel-forming discharge in the design procedure. Assessment of the sedi- 
ment load entering the restored channel is necessary to ensure that channel stabil- 
ity is maintained within the restored reach, in terms of near zero net aggradation 
or degradation over the medium to long-term. Magnitude-frequency analysis 
requires a record of flow events and a sediment-rating relationship to generate a 
histogram of sediment-transporting flows for the reach of interest. If sediment 
transport data are unavailable, a sediment frequency histogram can be derived 
using a representative cross section and appropriate sediment transport equations. 

Although Willful Creek is gauged immediately downstream from the 
restored channel, reconnaissance upstream of the restored reach failed to identify 
a suitable stable site in the immediate supply reach. Hence, a modified procedure 
was used to synthesize a sediment discharge histogram and effective discharge 
for the restored reach from available flow data and surveyed cross sections 
upstream of the tributary confluence. In the absence of measured load, (Meyer- 
Peter and Müller 1948) the bed-load equation was adopted to derive a sediment 
frequency histogram and determine the effective discharge. The Limerinos 
equation (Limerinos 1970) was used to characterize the roughness of the bed and 
generally yielded a composite Manning n-value of approximately 0.030 for the 
bed portion of the channel. The channel banks were assigned a Manning n-value 
of 0.085, which is suitable for moderately dense scrub with some trees. Initially, 
a flow-frequency histogram was derived using 25 class intervals ranging from the 
critical discharge for sediment transport to the maximum-recorded discharge. As 
the effective discharge could not be readily defined, the number of discharge 
classes was incrementally increased until a definitive peak on the sediment 
frequency histogram, giving an effective discharge 29.8 mV1 with 30 arithmetic 
discharge classes (Figure 14). 

Simulated channel restoration design 

The enhanced channel restoration design procedure was applied to calculate 
depth and slope at the effective discharge using the Meyer-Peter and Müller 
(1948) bed load equation and the Limerinos (1970) flow resistance equation, both 
suitable for gravel-bed rivers. Confidence bands for stable bankfull width were 
derived from modified Hey and Thorne (1986) hydraulic geometry equations 
suitable for streams with well developed riparian vegetation and greater than 
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Figure 14.   Supply Reach Magnitude-Frequency Analysis derived from stable 
reaches in the tributary and main channel upstream of the tributary 
confluence 

50 percent tree/shrub cover. The simulated design assumes moderately rough 
banks with a Manning n-value of 0.085 and side slopes of 1.0. 

Figure 15 presents the results of the analytical design in terms of a stable 
width-slope curve (primary axis) and stable width-depth curve (secondary axis). 
Suitable design solutions are located within the 95 percent confidence band. The 
chart shows that the restored design slope of 0.0025 underestimates the simulated 
range of slopes within the confidence band. This indicates that aggradation would 
be expected in the restored channel. The valley slope through the restored reach 
is estimated as 0.0043, giving the constructed restoration design a sinuosity of 
approximately 1.7, which is significantly greater than that calculated using the 
enhanced design procedure. This may explain the observed channel response 
through straightening. Table 2 presents a summary of the restored and simulated 
design parameters. 

Sediment budget assessment:   Capacity-Supply Ratio (CSR) 

The potential success of a river project is often defined in terms of 
performance based on a single flow event and the sediment load transported by 
this event. This approach does not account for the potential for instability driven 
by other flow events in the long-term record. The potential for restoring sediment 
continuity through the restored reach requires an assessment of the sediment 
budget, which may be determined by the magnitude and frequency of all 
sediment-transporting flows. To attain geomorphic stability in the medium to 
long-term, the mean annual sediment load for the restored channel (capacity) 
must match the mean annual sediment load in the supply reach (supply). 
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(primary axis) and depth (secondary axis) are shown between 
95 percent confidence intervals of the mean response 

Table 2 
Comparison of the Restored Channel Design with the Simulated 
Design from the Enhanced Design Procedure 
Design Width (m) Mean Depth (m) Slope Sinuosity 

Restoration 24.5 0.90 0.0025 1.7 

Simulation 20.43 
(19.17 to 21.82) 

1.01 
(0.96 to 1.20) 

0.00322 
(0.00315 to 0.00350) 

1.29 
(1.26 to 1.40) 

Note: Width and depth refer to bankfull reference level. Values in parentheses are within 
95 percent confidence limits of the mean response. 

A Capacity-Supply Ratio (CSR), may be calculated as the bed-material load 
transported through the restored reach by the natural sequence of flow events 
over an extended time period divided by the bed-material load transported into 
the restored reach by the same flow events over the same time period. These 
loads are calculated by a numerical integration of a sediment-transport rating 
curve and the flow duration curve. A successful project design has a CSR close 
to unity. Values greater than 1.0 indicate potential degradation and values below 
1.0 indicate potential aggradation. The CSR is used at the end of the design 
procedure as a closure loop to: validate the efficacy of the restored channel 
geometry; identify flows which may cause aggradation or degradation over the 
short term, and; recommend minor adjustments to the channel design to ensure 
that dynamic stability will be ensured over the medium to long-term. The CSR 
can be used to refine the design width, depth and sinuosity (and hence slope) to 
bring the CSR closer to unity and improve stability. 
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Achieving an optimum CSR, within 10 percent of unity, should ensure 
dynamic stability while allowing the river itself to recover some of the fluvial 
detail that cannot be designed by the engineer. It may be possible to adjust the 
design parameters within the designated level of confidence to achieve an 
optimum CSR, but if this cannot be achieved, the slope should be delicately 
increased or decreased appropriately until the CSR is in the optimum range. 
Refining the design slope will not affect the effective discharge in the restored 
channel. The CSR was used in this study to determine the success of the actual 
restored channel and that simulated from the enhanced design procedure. 
Comparison of sediment capacity and supply for the actual restored design 
revealed a CSR of 0.64: that is, the restored channel has the potential for 
approximately 36 percent of the input load to be deposited in the restored reach 
over the medium to long-term. This result is consistent with the observed 
aggradation in the restored meander bends. The CSR for the initial simulated 
design is 0.90, using mean values of width, depth and slope within the 95 percent 
confidence band. By slightly increasing the slope from 0.00307 to 0.00324, the 
CSR can be increased to unity. 

The sediment capacity-supply analysis reveals that the restored alignment 
was too sinuous for the prevailing flow regime and sediment supply. A dynami- 
cally stable channel requires a lower sinuosity (approximately 1.33), which is 
similar to that observed upstream. Notably, the CSR is derived from a simple 
one-dimensional technique and is based on the total bed-material load trans- 
ported. Disparities between capacity and supply within the sediment-frequency 
histogram of Figure 16 show a potential for some minor channel change in the 
short term. 
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Figure 16. Comparison of sediment supply and capacity for the enhanced 
design based on 30 arithmetic discharge classes and increased slope 
of 0.00324, CSR is 1.00. The minimum discharge is the critical 
discharge for sediment transport in the supply reach 
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Glossary 

1. Channel Forming Discharge Concepts 

1.58-Year Return Period Discharge (ßi 5) 
The discharge with a return period of 1.58 years, derived from the observed 
annual maximum flow series. Also called the most probable annual flood. 
Results of research on the use of <2i.s in dominant discharge analysis are reported 
by Hey (1975) for the UK and Leopold, Wolman, and Miller (1964) for the USA. 

2-Year Return Period Discharge (Q2) 
The discharge with a return period of 2 years, derived from the observed annual 
maximum flow series. Results of research on the use of Q2 in American rivers are 
reported by Biedenharn et al. (1987). 

Bankfull Discharge (Qh) 
The maximum discharge which can be contained within the channel without 
over-topping the banks. Leopold, Wolman, and Miller (1964) proposed that this 
flow is responsible for forming and maintaining the morphology of the channel. 
Bankfull stage refers to the water surface elevation during bankfull flow and can 
be identified from various criteria (Williams, 1978). Research papers reporting 
the use of Ob include: Leopold and Wolman (1957), Andrews (1980), Charlton, 
Brown, and Benson (1978), and Hey and Thorne (1986). 

Channel-Forming Discharge 
The discharge that most efficiently drives the fluvial processes responsible for 
forming and maintaining the main morphological features and dimensions of the 
channel. Synonymous with dominant discharge. 

Design Discharge 
The steady discharge used in the engineering design of a stable channel or flood 
defense scheme to define the upper boundary of the operating range of discharges 
for the project. 

Discharge 
The volume of water passing through a cross section in a stream per unit time. 
Usually expressed in cubic metres or cubic feet per second. 
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Dominant Discharge (<2dom) 
The single, steady discharge which would produce the same cross-sectional 
morphology, alluvial features, planform geometry and dimensions as those 
generated by the actual flow regime (Inglis 1949). 

Effective Discharge (Qe) 
Discharge responsible for transporting the largest fraction of the bed-material 
load in a stable channel over a period of years (Andrews 1980). Defined by the 
peak in a histogram of bed-material load versus discharge developed using the 
principles of magnitude and frequency analysis (Wolman and Miller 1960). 

Flow doing most work 
The steady discharge which performs the most geomorphic work, where work is 
defined in terms of sediment transport (Leopold and Miller 1960). 

Mean Annual Discharge (Qma) 
The yearly-averaged discharge. Papers reporting research involving Qma include: 
Carlston (1965, 1969); Dury (1964); Leopold and Maddock (1953); Schumm 
(1971). 

Mean Annual Flood {Q233) 
The discharge corresponding to the probability of exceedance of the mean annual 
flood event in a Gumbel extreme value type 1 probability distribution (EV1) 
derived from the observed annual maximum flow series. This event has a 
recurrence interval of 2.33 years. Papers reporting research involving Q2r, 
include Brush (1961) and Ferguson (1973). 

Most Probable Annual Flood (£>, 5S) 
The discharge corresponding to the probability of exceedance of the modal 
annual flood event in a Gumbel extreme value type 1 (EV1) derived from the 
observed annual maximum flow series. This event has a recurrence interval of 
1.58 years. Papers reporting research involving Q\ 58 include Woodyer (1968) and 
Dury (1973). 

2. Sediment load 

Bed Load 
Component of the total sediment loadm&Az up of sediment particles moving in 
frequent, successive contact with the bed (Bagnold 1966). Transport occurs at or 
near the bed, with the submerged weight of particles supported by the bed. Bed 
load movement takes place by gravitational processes of rolling, sliding or 
saltation. 

Bed-material Load 
Portion of the total sediment load composed of grain sizes found in appreciable 
quantities in the stream bed. In gravel-bed rivers the bed-material load moves as 
bed load, but in sand-bed streams significant quantities of bed-material load 
move as suspended load. 
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Fine Material Load 
Portion of the total sediment load composed of particles finer than those found in 
the stream bed, and frequently assumed to be the fraction finer than 0.062mm. 
Often synonymous with wash load. 

Measured Suspended Load 
Portion of the total sediment load measured by conventional suspended load 
samplers. Includes a large proportion of the suspended load but excludes that 
portion of the suspended load moving very near the bed (that is, below the 
sampler nozzle) and all of the bed load. 

Sediment Concentration 
The concentration of sediment in the stream represented by the ratio of sediment 
discharge to the water discharge. Usually expressed in terms of milligrams per 
litre or parts per million (ppm). It is normally assumed that the density of the 
water-sediment mixture is approximately equivalent to the density of the water. 
This assumption is acceptable if the concentration is less than 16,000 mg/1. 

Sediment Discharge 
The mass of sediment that passes through a cross-section in a stream per unit 
time. Usually expressed in kilograms per second or tonnes per day. 

Suspended Bed-material Load 
That portion of the bed-material load that is transported in suspension within the 
water column. 

Suspended Load 
Component of the total sediment load made up of sediment particles moving in 
continuous suspension within the water column. Transport occurs above the bed, 
with the submerged weight of particles supported by anisotropic turbulence 
within the body of the flowing water. 

Total Sediment Load 

The total mass of granular sediment transported by the stream. Can be broken 
down by source, transport mechanism or measurement status as: 

1. Bed-material load + wash load, or 
2. Bed load + suspended load, or 
3. Measured load + unmeasured load. 

Unmeasured Suspended Load 
That portion of the total sediment load that passes beneath the nozzle of a 
conventional suspended load sampler. It consists of near-bed suspension load 
and bed load. 
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Wash Load 
Portion of the total sediment load composed of grain sizes finer than those found 
in appreciable quantities in the stream bed. The sum of bed-material load and 
wash load makes up the total sediment load. 

3. Other terms 

Ephemeral Stream 
A water course in which channel processes and morphology are significantly 
affected by the fact that the discharge of water is intermittent. To be comparable 
with the definition of a perennial stream, this may be taken as a water course 
which exhibits a measurable surface discharge less than 80 percent of the time 
(Osterkamp and Hedman 1982). 

Hydraulic Geometry 
A geomorphological expression introduced by Leopold and Maddock (1953) to 
describe the morphology of an alluvial river as a function of dominant discharge. 
The concept is similar to regime theory, but differs in the way that the dominant 
discharge is expressed. With respect to the hydraulic geometry of an alluvial 
river, the dominant discharge is the single flow event which is representative of 
the natural sequence of events which actually occur. Regime theory was 
developed for canals, which do not experience a range of flows. Hence, the 
dominant discharge for regime theory is the steady, operating discharge. 

Flow Duration Curve 
A graphical representation of the percent of time (;c-axis) that a specific discharge 
(y-axis) is equalled or exceeded during the period of record for which the curve 
was developed. 

Perennial Stream 
A stream which exhibits a measurable surface discharge more than 80 percent of 
the time (Osterkamp and Hedman 1982). 

Regime Theory 
A self-formed alluvial channel is in regime if there are no net changes in 
discharge capacity or morphology over a period of years. The concept was 
originally developed by engineers designing canals to convey a steady discharge 
with neither erosion or siltation in India and Pakistan (Kennedy 1895; Lindley 
1919) and, later, in North America (Blench 1957). 

Sediment Rating Curve Aeaiment Kating curve 
A graphical representation of the non-linear relationship between discharge 
(x-axis) and sediment discharge (y-axis). 
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Urban Sprawl Leaves Its PAH
Signature
P E T E R C . V A N M E T R E , * , †

B A R B A R A J . M A H L E R , † A N D
E D W A R D T . F U R L O N G ‡

U.S. Geological Survey, 8027 Exchange Drive,
Austin, Texas 78754, and U.S. Geological Survey,
P.O. Box 25046, MS 407, Denver Federal Center,
Lakewood, Colorado 80225

The increasing vehicle traffic associated with urban
sprawl in the United States is frequently linked to degradation
of air quality, but its effect on aquatic sediment is less well-
recognized. This study evaluates trends in PAHs, a
group of contaminants with multiple urban sources, in
sediment cores from 10 reservoirs and lakes in six U.S.
metropolitan areas. The watersheds chosen represent a
range in degree and age of urbanization. Concentrations of
PAHs in all 10 reservoirs and lakes increased during the
past 20-40 years. PAH contamination of the most recently
deposited sediment at all sites exceeded sediment-
quality guidelines established by Environment Canada, in
some cases by several orders of magnitude. These results
add a new chapter to the story told by previous coring
studies that reported decreasing concentrations of PAHs
after reaching highs in the 1950s. Concurrent with the increase
in concentrations is a change in the assemblage of
PAHs that indicates the increasing trends are driven by
combustion sources. The increase in PAH concentrations
tracks closely with increases in automobile use, even in
watersheds that have not undergone substantial changes
in urban land-use levels since the 1970s.

Introduction
Polycyclic aromatic hydrocarbons (PAHs) represent the
largest class of suspected carcinogens (1) and can present a
threat to aquatic life (2). The presence and distribution of
PAHs in the environment are largely a product of the
incomplete combustion of petroleum, oil, coal, and wood
(3). Anthropogenic sources such as vehicles, heating and
power plants, industrial processes, and refuse and open
burning are considered to be the principal sources to the
environment (4). On the basis of 1989 data, vehicles produced
11% of PAH emissions in the United Kingdom, domestic
coal burning produced 84%, and industrial processes pro-
duced 3% (5). Several studies in the 1970s and 1980s reported
decreasing trends in PAH concentrations in the environment
on a regional scale (United States and Europe) since their
peak in the 1950s and 1960s (6-9), on the basis of data from
sediment cores from remote and urban lakes and rivers. These
reductions have been attributed to reduced use of coal for
home heating, industrial emissions controls, and increased
efficiency of power plants (7, 9-11).

While loads of PAHs from some sources may have
decreased, the changing face of the urban landscape has
resulted in an increase in another source of PAHs: vehicle
use. Growth in the use of land for residential and commercial
purposes in the United States now far outstrips growth in
population (12), a phenomenon termed urban sprawl.
Increasing sprawl has resulted in decentralized employment
and workplace facilities and greater dependence on vehicles,
as reflected in number of miles traveled per capita and per
vehicle (13, 14). What effect, if any, has this change had on
urban water bodies?

As a part of the U.S. Geological Survey National Water
Quality Assessment (NAWQA) Reconstructed Trends pro-
gram, trends in PAHs were tracked over the last several
decades to the mid-to-late 1990s in sediment cores from 10
lakes and reservoirs in six U.S. metropolitan areas. This study
indicates that trends in PAH concentrations in developed
watersheds over the last three decades, rather than decreas-
ing, are increasing and that the increases may be linked to
the increasing amount of urban sprawl and vehicle traffic in
urban and suburban areas.

Methods
Sediment cores from lakes and reservoirs can be used to
reconstruct historical trends in water quality (15, 16). Trends
are recorded for hydrophobic, persistent compounds, such
as PAHs, that bind to sediment particles. PAHs sorb to
particulates and are transported to receiving water bodies
via atmospheric deposition (17), sewage effluent (18), and
surface runoff (19). For this study, sediment cores were
collected from seven reservoirs and three lakes across the
United States (Figure 1). Land use in the watersheds of these
reservoirs and lakes is largely mixed residential and com-
mercial with percent urban land use ranging from 25 to nearly
100% (Table 1). Three sites are in watersheds experiencing
rapid growth since the 1970s (58-122% increase in urban
land use), three sites are in watersheds experiencing moderate
growth (26-36%), and four sites are in watersheds with
relatively stable levels of urban land use (0-5%). The onset
of development ranges from the early 1900s (e.g., Lake Harriet
and Newbridge Pond) to as recently as the 1970s (e.g., Palmer
Lake).

Cores were collected from the deepest part of the lake or
in the lower part of the reservoir and sectioned into vertically
discrete subsamples for analysis of 137Cs and PAHs. 210Pb was
analyzed for selected lakes. Samples were also analyzed for
major and minor elements, chlorinated organic pesticides,
and PCBs (not presented in this paper).

* Corresponding author phone: (512)927-3506; (512)927-3590;
e-mail: pcvanmet@usgs.gov.

† U.S. Geological Survey, Austin, TX.
‡ U.S. Geological Survey, Lakewood, CO.

FIGURE 1. Locations of sampling sites. Abbreviations correspond
to lake and reservoir names given in Table 1.
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PAHs and alkyl-substituted PAHs (alkyl-PAHs) were
extracted, isolated, and analyzed using a variation of the
procedure of Furlong et al. (23). Briefly, wet bottom sediment
was extracted overnight with dichloromethane in a Soxhlet
apparatus. The extract was reduced and filtered. An aliquot
of the extract was processed by automated gel-permeation
chromatography (GPC) using a styrene-divinyl benzene
column and a dichloromethane eluent to remove sulfur and
partially isolate the PAHs from coextracted high molecular
weight interferences such as humic substances. The PAH
fraction was reduced in volume and solvent-exchanged to
ethyl acetate in a micro-Snyder column. An aliquot of internal
standard solution (a mixture of perdeuterated PAHs) was
added to the final extract. PAHs were separated, identified,
and quantified by capillary gas chromatography (GC) coupled
to mass spectrometry (MS). The parent and alkyl-PAHs were
resolved on a fused silica capillary GC column. Selected ion
monitoring (SIM) was used to reduce chemical interferences
and improve sensitivity. Parent PAHs were identified and
quantified by comparison to authentic standards. Individual
alkyl-PAHs were quantified when authentic alkyl-substituted
standards were available. The multiple isomeric alkyl-PAHs
were quantified from SIM mass chromatograms as the sum
of all isomers at each alkylation level (C1-naphthalene, C2-
naphthalene, etc.). When authentic alkyl-substituted stan-
dards were unavailable, a parent PAH was used for quan-
titation. Nineteen parent PAHs, 10 specific alkyl-PAHs, and
the homologous series of alkyl-PAHs were determined for
this study. Total PAHs (∑PAH) was computed as the sum of
these, excluding perylene.

Sediment 137Cs activity profiles were measured in all 10
reservoirs and lakes (Table 2) by counting freeze-dried
sediments in fixed geometry with a high-resolution, intrinsic
germanium detector γ-spectrometer. The method is similar

to that reported by Callender and Robbins (24). Activity
concentrations of 210Pb were measured in two older reservoirs
and two lakes (Table 2) by high-precision γ-ray spectrometry.
A low-energy photon planar detector was used to detect γ-ray
emissions between 40 and 400 keV (including 210Pb), and a
high-purity germanium coaxial detector was used for γ-ray
emissions between 200 and 2000 keV (including 137Cs).

Date of deposition for sediment intervals within each core
was based on a variety of date-depth markers. Those
indicators on which dates were based and those used to
corroborate the dates assigned are listed in Table 2. The depth
of the pre-reservoir surface in cores, for example, was
matched with reservoir construction date in 5 of the 7
reservoirs. (In the other two, Newbridge Pond and Orange
Reservoir, the age of the reservoirs and the presence of DDT,
PCBs, and 137Cs immediately above the pre-reservoir surface
indicated a discontinuity.) The other major date-depth
markers used were 137Cs first occurrence (1953.0), 137Cs peak
concentration (1964.0), and sampling date. Additional and/
or corroboratory date-depth markers included unsupported
210Pb profile (Lake Harriet only), lead peak (mid-1970s (25)),
and DDT and PCB profiles (first occurrence in the 1940s and
peaks in the early and late 1960s, respectively (16)).

Cesium-137 profiles provided date markers in 8 of the 10
reservoirs and lakes. The core from White Rock Lake is a
good example: 137Cs is first detected at a depth of 58 cm,
peaks sharply at 48 cm, and then exhibits a smooth
exponential decrease to the top of the core. In addition to
providing age control, this type of profile is strong evidence
that sediments have not been disturbed by bioturbation or
other post-depositional mixing. At one site, Lake Harriet,
because the core penetrated sediment deposited long before
the release of 137Cs into the environment 210Pb was used in
addition to 137Cs to provide date information for the lower

TABLE 1. Selected Characteristics of Lakes Sampled

reservoir or lake
sampling

date
depth of

water (m)
lake area

(km2)
watershed
area (km2)

% urban,
1970sa

% urban,
1990b

% urban change,
1970s-1990c

Lake Anne, VA (ANN) Jun 1996 6.5 0.13 2.3 44.8 85.7 91
Lake Ballinger, WA (BAL) Jun 1998 9.9 0.40 13.7 93.0 96.5 4
Lake Fairfax, VA (FFX) Sep 1997 3.8 0.11 8.4 58.8 92.8 58
Lake Harriet, MN (HAR) Jul 1997 21.3 1.2 6.1 79.7 79.7 0
Newbridge Pond, NY (NEW) Sep 1997 2 0.042 7.9 99.6 99.6 0
Orange Reservior, NJ (NJOR) Sep 1997 nrd 0.35 11.7 77.1 97.1 26
Lake Packanack, NJ (PAK) Sep 1997 3 0.33 4.8 73.2 93.2 27
Palmer Lake, MN (PLM) Jul 1997 1 0.13 64.9 29.6 65.6 122
Town Lake, TX (TWN) Aug 1998 8.5 0.73 404 23.8 25.1e 5
White Rock Lake, TX (WRL) Jun 1996 4.9 4.4 265 56.4 76.7 36

a Based on ref 20. b Based on ref 21. c Sites grouped by percent change in urban land use: rapid (ANN, FFX, PLM), moderate (NJOR, PAK, WRL),
and stable (BAL, HAR, NEW, TWN) ubranization. d nr, not recorded. e Based on ref 22.

TABLE 2. Sediment Accumulation Rates and Age Assignments in Core

lake
basis of

age datinga

corroberating
evidence for
age datinga

approx time
period of core

sediment
thickness

(cm)

av linear
sedimentation

rate (cm/yr)

av mass
accumulation

rate (g cm-2 yr-1)

Lake Anne a, c, e, f d 1968-1996 17 0.60 0.18
Lake Ballinger c d, e 1947-1998 23 0.45 0.11
Lake Fairfax a, c d 1952-1997 52 1.2 0.86
Lake Harriet b, c d, e ∼1800-1997 16 0.60 0.07
Newbridge Pond c d, e 1952-1997 54 1.2 0.32
Orange Reservoir d, e e 1949-1997 32 0.66 0.24
Lake Packanack a d, f, Cub 1932-1997 42 0.64 0.11
Palmer Lake c, d e 1949-1997 38 0.78 0.41
Town Lake a, c d, e 1959-1998 110 2.7 1.95
White Rock Lake a, c d, e 1913-1996 105 1.3 1.13
a a, construction date of reservoir; b, 210Pb; c, 137Cs; d, DDT and(or) PCB profiles; e, total Pb peak; f, modeled exponential decrease in sedimentation

rate following approach of ref 24. Sampling date used at top of all cores. b Dramatic trends in copper were matched to historical copper-sulfate
treatments of the lake.
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portion of the core, following the constant delivery rate model
(26).

A date-depth marker other than 137Cs was used for 2 of
the 10 lakes (NJOR and PAK) because the 137Cs peak was not
sufficiently defined. For NJOR, a well-defined DDT peak was
evidence of undisturbed sediments, and a date of 1964 was
assigned to that depth. For PAK, dates were assigned based
on occurrence of Cu: treatment of the lake with CuSO4 began
in about 1953, which we correlated to the sharp increase in
Cu in the core at 18 cm. For all cores, other date markers
such as the DDT peak in the early to mid-1960s and the lead
peak in the mid-1970s were checked to see if their depths
within the cores were consistent with the dates assigned.

Lakes Anne and Packanack were the only two lakes for
which the assumption of constant sedimentation rate seemed

questionable. In these two lakes the initial dating scheme
placed the lead peak in the 1980s, unrealistically late. This
indicated that mass sedimentation rates must have decreased
substantially between the occurrence of the older date
markers (137Cs for Anne and Cu for Packanack) and the top
of the core. We therefore assumed that a gradual change in
sedimentation rate occurred, possibly caused by gradual
completion of urban construction in the watersheds resulting
in a corresponding reduction in erosion. We modeled this
change using an exponential function following the approach
of ref 24, where an exponential decrease in mass accumula-
tion rate was demonstrated in many reservoirs.

Although confidence intervals cannot be assigned to the
dates corresponding to individual sample intervals in the
cores, the consistency of multiple date markers suggests that

FIGURE 2. Normalized ∑PAH and ratios of PAH assemblages in sediment cores. Trends in ∑PAH among sites are compared by normalizing
concentrations in samples from each core to the most recently deposited sample, thus showing trends relative to current conditions.
Normalized ∑PAH are shown for watersheds with recent rapid increases (a), moderate increases (b), and stable levels (c) of urbanization.
Ratios of PAH assemblages as indicators of PAH source are shown for recent rapid increases (d), moderate increases (e), and stable levels
(f) of urbanization. Abbreviations for lake and reservoir sites are as given in Table 1.

4066 9 ENVIRONMENTAL SCIENCE & TECHNOLOGY / VOL. 34, NO. 19, 2000

0018874



most dates are probably within a few years of the actual
deposition dates. Pronounced peaks and systematic varia-
tions in chemical profiles indicate that contaminant trends
have not been obscured by post-depositional mixing. We
conclude therefore that these cores are recording multi-year
to decadal trends in the contaminants of interest.

Results
Modest to dramatic increases in ∑PAH concentrations are
seen in sediments deposited in all 10 watersheds over the
last 20-40 years (Figure 2a-c). In all three rapidly urbanizing
sites, ∑PAH has increased sharply from pre-development
levels to the present (Figure 2a). Recent concentrations were
1-2 orders of magnitude above pre-development concen-
trations at these sites. Among the moderately urbanizing
and stable sites, differences in trends reflect the age of the
onset of urbanization (Figure 2b,c). In those reservoirs in
which the onset of urbanization was largely post-1960, ∑PAH
increases steadily from the date of reservoir construction to
the present, similar to the trends seen in the rapid-
urbanization watersheds. In the three watersheds that
underwent pre-1960s urbanization and in which the lake or
reservoir was in place to record water-quality changes (HAR,
PAK, and NJOR), ∑PAH peaked in the 1950s, similar to trends
reported at other sites by other investigators (6-9), and then
decreased (Figure 2b,c). In each case, however, this decrease
was followed by a subsequent increase beginning in the 1960s
in PAK and NJOR and in the 1980s in HAR.

Although many characteristics of the temporal trends are
similar at these sites, the magnitude of concentrations varies
greatly (Table 3). Concentrations of PAHs are a function not
only of source strength but also of sedimentation rate and
sediment dilution and thus can vary widely from site to site.
The smallest concentrations are in White Rock Lake in Dallas,
TX, with a ∑PAH at the sediment surface of 2790 µg/kg. The
largest concentrations are in Newbridge Pond, a small
reservoir in an older residential and commercial neighbor-
hood on Long Island in New York, with a ∑PAH in recent
sediments of 224 000 µg/kg. Intermediate concentrations,
ranging from about 10 000 to 50 000 µg/kg in surficial
sediments, occur at the other eight sites.

The assemblage of PAH compounds in the cores indicates
a general shift in PAH source over the last 40 years from
uncombusted to combusted fossil fuels, coincident with
increased concentrations and urbanization. Uncombusted
sources (e.g., oil seeps, petroleum spills) contain predomi-
nantly two- and three-ringed compounds, whereas combus-
tion (e.g., vehicle exhaust, domestic heating with coal, forest
fires) results in predominantly four- and five-ringed species
(7, 18). Figure 2d-f shows the change over time in the ratio
of two- and three-ringed PAH compounds plus homologues
to the sum of the major “combustion” PAHs (28). The
combustion PAHs are fluoranthene, pyrene, benz[a]anthra-
cene, chrysene, benzo[b]fluoranthene, benzo[k]fluoranthene,
benzo[e]pyrene, benzo[a]pyrene, indeno[1,2,3-cd]pyrene,
and benzo[g,h,i]perylene. A decrease in this ratio indicates

TABLE 3. Concentrations of Selected PAHs in Cores

surficial (top of core) concn range in concn in corea

lakeb benzo[a]pyrene fluoranthene pyrene total PAH benzo[a]pyrene fluoranthene pyrene total PAH

White Rock Lake 154 262 219 2,790 e3-154 e9-317 e8-262 135-3440
Town Lake 585 1320 1100 11,400 33-582 57-1,320 66-1,100 670-11 400
Lake Packanack 528 815 754 12,100 41-744 147-960 118-1,000 1610-15 900
Orange Reservoir 913 1480 1260 21 600 314-1500 522-2660 524-2370 13 000-29 100
Lake Anne 1020 4850 3410 30 300 20-1020 62-4850 54-3410 1030-30 300
Lake Fairfax 1540 3500 2680 30 800 124-1540 346-4170 278-2690 3410-30 800
Lake Harriet 1960 4210 3160 35 900 e8-3430 39-16 800 26-12 700 430-48 300
Palmer Lake 2110 5480 4380 44 000 19-2110 65-5930 46-4600 518-45 700
Lake Ballinger 2350 4120 4340 46 300 72-2910 185-7420 263-7430 4810-49 000
Newbridge Pond 10 800 27 200 22 100 224 000 597-10 800 1450-27 200 1,590-22 100 26 300-224 000
Canadian SQGsc 31.9/762 111/2355 53.0/875

a Estimated values are maked with ‘e’. b Lakes are ordered by total PAH concentrations in surficial samples. c Canadian sediment-quality guidelines;
interim sediment-quality guideline/probable effect level (27).

FIGURE 3. Comparison of percent increase in ∑PAH to percent increase in urban land use for each watershed (based on refs 21 and 22)
from 1975 to 1995.
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a shift from uncombusted to combusted fossil fuels as the
PAH source. The proportion of noncombustion sources

relative to combustion sources increased during the early
history of four watersheds (WRL, NEW, NJOR, and BAL),

FIGURE 4. Comparison of increases in vehicle miles traveled (VMT) to changes in ∑PAH. Vehicle miles traveled per year over the entire
metropolitan center (14) are shown by filled circles; ∑PAH for the lake or reservoir from the watershed within that area are shown by
shaded symbols.
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peaking from the 1950s to the 1970s; all four sites had some
degree of pre-1960s urban development. In contrast, over
the last few decades, 9 of the 10 sites show an increase in the
importance of combustion sources relative to noncombustion
sources coincident with increasing concentrations. Only PAK
shows a varying ratio with no trend.

The change in ∑PAH from the mid-1970s to the mid-
1990s is compared to the change in the amount of urban
land use for each watershed for the same period (Figure 3).
In 9 out of 10 cases (PAK being the exception), increase in
∑PAH outpaces increase in urbanization. At some sites (BAL,
NEW, and TWN), there was virtually no increase in the
amount of urban land use during that period, yet ∑PAH more
than doubled.

To investigate the possible effect of traffic on trends in
∑PAH, trends in vehicle use for the six metropolitan areas
in this study were plotted versus ∑PAH (Figure 4). Trends in
vehicle miles traveled (VMT) for each metropolitan area and
∑PAH for the 1970s-1990s show similar increases. This
comparison is limited in that the VMT data are for entire
metropolitan areas and are not specific to the sampled
watersheds. In most cases the watersheds contributing runoff
to the sampled lakes are much smaller than the urban area,
and changes in traffic volume over time may not necessarily
match those of the larger urban area. The possible correlation
can be better investigated by looking at two reservoir
watersheds that correspond well to the urban areas of the
VMT data: Town Lake (TWN) in Austin and White Rock Lake
(WRL) in Dallas, TX. Town Lake receives drainage from most
of urban Austin; nonurban sediments from the Colorado
River, which forms Town Lake, are trapped by a series of
upstream reservoirs. The White Rock Lake Watershed covers
264 km2 of diverse urban land use that is generally a similar
mix of residential, commercial, industrial, and transportation
land uses as greater Dallas (29). For these two sites, the slopes
of PAH concentrations and VMT versus time are very similar
(Figure 4), indicating that increases in PAHs are proportional
to increases in vehicle traffic, at least for these two locations.

Discussion
The results of this study indicate a reversal in the decreasing
trend in PAHs in older urban watersheds; a rapid increase
in PAHs in all watersheds over the last two decades, resulting
in severe degradation of sediment quality at most of these
sites; and a possible relation between vehicle traffic and recent
deterioration of sediment quality with respect to PAHs in
receiving water bodies in urban areas of all ages.

The decreasing trends in PAHs reported in studies carried
out in the 1970s and 1980s have been largely attributed to
the transition from home heating with coal to the use of oil
and natural gas and increased efficiency of centralized power
plants (6-9). A possible reversal of the decreasing trend is
suggested by a few data points in two earlier studies, one
rural and one urban (7, 8). Cores from older urban lakes
sampled in this study (HAR, PAK, and NJOR) record the
presence of the 1950s peak and subsequent decreasing trend
but also document the reversal of the decreasing trend with
variable but increasing PAH concentration to the present
(1990s). This suggests that at older urban sites the improve-
ments to sediment quality caused by changes in home heating
and power generation technology have since been over-
whelmed by increases in other sources of PAHs.

The increasing trends in ∑PAH in all 10 water bodies over
the last 20-40 years have resulted in high to extremely high
concentrations in recently deposited sediments. To put the
concentrations of PAHs analyzed in this study into an
ecological perspective, the Canadian Sediment Quality
Guidelines for the Protection of Aquatic Life (27) for three
of the most prevalent PAHs are listed at the bottom of Table
3. Concentrations in surficial sediments (top of core) for all

10 lakes exceed the interim freshwater sediment quality
guidelines (ISQGssthe concentration below which adverse
effects are unlikely to occur) for these three compounds and
6 or more of the 10 lakes exceed the probable effect levels
(PELssthe concentration above which adverse biological
effects are expected to occur) for these compounds. For the
worst case, Newbridge Pond, concentrations of benzo[a]-
pyrene, fluoranthene, and pyrene are 14, 12, and 25 times
the PELs, respectively. Clearly, increases in PAHs in urban
water bodies have degraded sediment quality to the point
that it is an ecological concern.

The increase in PAHs in new urban settings cannot be
attributed solely to urbanization of the watersheds (Figure
3). This is most clearly illustrated by those watersheds in
which urban levels are stable (Table 1; BAL, HAR, NEW, and
TWN). The increase in PAH concentrations in these water-
sheds is, however, coincident with increases in automobile
use (Figure 4). Among the sources of PAHs related to
automobiles are tire wear, crankcase oil, roadway wear, and
car soot and exhaust (19, 30-32). Trends in ∑PAH from the
1970s to the present compare well to trends in VMT on
freeways and major arterial streets for the associated urban
areas for all sites and ages of urban development (Figure 4).

One intriguing possibility suggested by the results of this
study is that urban growth or sprawl outside the watershed
may adversely affect water quality within the watershed. This
is most evident when a watershed has undergone only a
relatively minor change in degree of urbanization. For
example, Austin, TX, is one of the most rapidly growing cities
in the country, but the majority of the growth there has
occurred around the fringes of the city and outside of the
watershed of Town Lake. This growth has contributed to
large increases in vehicle traffic in the Town Lake watershed;
traffic on MoPac Expressway, most of which lies within the
watershed and which crosses Town Lake, almost doubled
between 1990 and 1997 (33). The large increases in traffic
offer an explanation for why PAHs more than doubled in
Town Lake from 1975 to 1990 while percent urban land use
only increased by 5%. This suggests that urban sprawl in
outlying areas may affect traffic patterns and water quality
in the inner city.

The similar trends in VMT and PAHs in reservoir and lake
sediments seen here indicate that, in the absence of
reductions in vehicle-related PAH releases, ∑PAH will
continue to increase at rates comparable to those projected
for automobile use. Reduction of PAHs in the environment
will not be easily achieved. Although fluxes of several
contaminants (nitrogen oxides, airborne particulates <10
µm, carbon monoxide, and volatile organic compounds) in
transportation-related air emissions in the United States have
been decreasing since the 1970s (34), PAHs in the environ-
ment, as shown here, are continuing to increase coincident
with increasing VMT. This apparent contradiction may result
from the fact that there are several sources of vehicle-related
PAHs in addition to exhaust, including asphalt wear, tire
wear, and leaks and spills of engine oil. The multiple vehicle-
related sources, coupled with increasing dependence on the
automobile, highlight the complexity of reducing PAH
releases into the environment.
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(1) Björseth, A., Ramdahl, T., Eds. Handbook of Polycyclic Aromatic

Hydrocarbons; Marcel Dekker: New York, 1985; Vol. 2.
(2) Long E. R.; Morgan, L. G. Technical Memorandum NOS OMA

52; National Oceanic and Atmospheric Agency: Rockville MD,
1990.

(3) Edwards, N. T. J. Environ. Qual. 1983, 12, 427.
(4) Sims, R. C.; Overcash, M. R. Residue Rev. 1983, 88, 67.
(5) Wild, S. R.; Jones, K. C. Environ. Pollut. 1995, 88, 91.
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Effective Discharge Calculation

by D. S. Biedenharn and R. R. Copeland

PURPOSE:  The purpose of this Technical Note is to describe the methodology known as the
effective discharge approach for estimating channel-forming discharge in stable alluvial streams.

INTRODUCTION:  While channel-forming discharge presented by ERDC/CHL HETN-II-5 can
be estimated by two other methodologies (the bankfull discharge and the specified recurrence
interval discharge, only the effective discharge approach is discussed here.  The effective
discharge transports the largest fraction of the bed-material load and, hence, can be a good
estimator for channel-forming discharge.  However, the effective discharge should not be
assumed to be the channel-forming discharge a priori without confirmation using field indicators
of geomorphic significance.  This procedure for effective discharge calculations has been
developed for a range of river types.  It is a systematic method designed to have general
applicability.  The effective discharge procedure requires both hydrological and sediment data.

COMPUTATIONAL PROCEDURE:  The procedure to determine the effective discharge is
executed in three major steps which are as follows:  (a) the flow-frequency distribution is
determined from available flow-duration data, (b) sediment data are used to construct a bed-
material-load rating curve, and (c) the flow-frequency distribution and bed-material-load rating
curve are combined to produce a bed-material-load histogram which displays sediment load as a
function of discharge for the period of record.  The histogram peak indicates the effective
discharge (Figure 1).

FLOW-FREQUENCY DISTRIBUTION:  The flow-frequency distribution is developed from a
flow-duration curve.  The flow-duration curve can be developed from gauge data from or near
the project reach or from physiographically similar watersheds.

When Gauge Data Are Available:  The record from a single gauging station can be used to
develop the flow-duration curve if the gauge is in close proximity to the project reach and the
discharge record at the gauge is representative of the flow regime in the project reach.  It is
important that watershed conditions have remained unchanged during the selected historical flow
period.  The period of record must be sufficiently long to include a wide range of
morphologically-significant flows, but not so long that changes in the climate, land use or runoff
characteristics of the watershed produce significant changes with time in the data.  A reasonable
minimum period of record for an effective discharge calculation is about 10 years, with 20 years
of record providing more certainty that the range of morphologically significant flows is fully
represented in the data.

Mean daily discharges are conventionally used to construct the flow-duration curve.  However,
this can in some cases, introduce error into the calculations because mean daily values can under-
represent the occurrence of short-duration, high magnitude flow events that occur within the
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Figure 1.  Derivation of total sediment load-discharge histogram (iii)
from flow frequency (i) and sediment load rating curves (ii)

averaging period.  On large rivers such as the Mississippi River, the use of the mean daily values
is acceptable because the difference between the mean and peak daily discharges is negligible.
On smaller streams, flood events may last only a few hours, so that the peak discharge is much
greater than the corresponding mean daily discharge.  The time base for discharges used to
develop the flow-duration curve should be sufficiently short to ensure that short-duration, high
magnitude events are properly represented.

When Gauge Data Are Not Available:  At locations where gauging records are either
unavailable or are found to be unrepresentative of the flow regime, it will be necessary to
synthesize a flow-duration curve.  Two possible methods of doing this are as follows:  (a) use
records from nearby gauging stations within the same drainage basin, or (b) develop a
regionalized flow-duration curve.

The drainage basin flow-duration method relies on the availability of gauging station data at a
number of sites on the project stream.  Flow-duration curves for each gauging station are derived
for the longest possible common period of record.  Provided there is a regular downstream
decrease in the discharge per unit watershed area, then a graph of discharge for a given
exceedance duration against upstream drainage area should produce a power function with
insignificant scatter about the best-fit regression line.  For example, Figure 2 shows this
relationship for the River Wye, UK (Hey 1975).  This method enables the flow-duration curve at
an ungauged site on that river to be determined as a function of its upstream watershed area.

A regional-scaling method based on data from watersheds with similar characteristics can be
used to generate a flow-duration curve for an ungauged site.  Emmett (1975) and Leopold (1994)
suggest using the ratio of discharge Q to bankfull discharge Qb as a nondimensional index Q/Qb

to transfer flow-duration relationships between basins with similar characteristics.  However,
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Figure 2.  Downstream daily flow-duration curve, River Wye,
UK 1937-1962 (Hey 1975)

bankfull discharge does not necessarily have either a consistent duration or return period
(Williams 1978).  To avoid this problem, a nondimensional discharge index was proposed by
Watson, Dubler, and Abt (1997) using the regionalized 2-year discharge Q2 to normalize
discharges as Q/Q2.  For ungauged sites, the 2-year discharge may be estimated from
regionalized discharge frequency relationships developed by the United States Geological
Survey (USGS) (1993) on the basis of regression relationships between the drainage area,
channel slope, and slope length.  These relationships are available for most states. The
dimensionless discharge index (Q/Q2) can be used to transfer a flow-duration relationship to an
ungauged site from a nearby gauged site.  The gauged site may be within the same basin or an
adjacent watershed.

A flow-duration relationship can be transferred within a watershed by the following method.
First, develop the regionalized flow-duration curve.  (Using a flow-duration curve from a gauged
site in a physiographically similar watershed, divide the discharges in the flow-duration relation-
ship by the Q2 for the gauged site.  This creates a dimensionless flow-duration curve.  If more
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than one gauge site is available, an average dimensionless flow-duration curve for all the sites
can be developed.)  Second, compute the Q2 for the ungauged site.  Third, calculate the flow-
duration curve for the ungauged site.  (Multiply the dimensionless ratios from the regionalized
flow-duration curve by the ungauged Q2.)  This flow-duration curve is divided into discharge
increments, and an occurrence frequency for each increment is calculated. Hence, this becomes
the flow-frequency distribution.  The computational procedure for generating a flow-frequency
distribution is outlined in Figure 3.

BED-MATERIAL-LOAD RATING CURVE:  Sediment data are required to generate the bed-
material-load rating curve.  These data may be obtained from measurements at a gauging station
if the gauge is in close proximity to the project reach and if size-class fractions are provided so
that the bed-material portion of the measured load can be determined.  A bed gradation from the
project reach is required to determine the division between wash load and bed-material load, and
to calculate sediment transport if necessary.  The wash load should be excluded from the data set
used to develop the rating curve.  If the bed-material load moves both as bed load and suspended
load, then both bed-load and suspended-load measurements are required to determine the bed-
material load.  If measured data are insufficient, appropriate equations in the SAM hydraulic
design package (Thomas, Copeland, McComas, and Raphelt (in preparation); and on the Internet
at http://chl.wes.army.mil/software/sam/) can be used to generate bed-material loads for selected
discharges.

In streams dominated by suspended load, a best-fit regression curve fitted to the data may be
adequate to produce a bed-material load function.  Frequently this takes the form of a power
function:

Q a = Q b
s (1)

where Qs is the bed-material-load discharge, Q is the water discharge,  a is a regression
coefficient, and b is a regression exponent. However, a straight line power function may not be
appropriate in all cases.  Sometimes, at high discharges the rate of increase in sediment
concentration with discharge begins to decrease, especially for the finer sand sizes. In this case it
may be necessary to use a different curve fitting function. In coarse bed streams it is likely that a
coarse surface layer will develop at lower discharges, significantly reducing sediment transport
potential.  This process involves both hydraulic sorting of the streambed and hiding of small
particles behind bigger particles.  Typically, calculated sediment-transport rating curves
developed from a single bed gradation will overestimate sediment transport at low discharges.
This is probably the most important reason for too much sediment being calculated in the lower
discharge class intervals.  The computational procedure for generating a bed-material-load rating
curve is outlined in Figure 4.

BED-MATERIAL-LOAD HISTOGRAM:  The discharges used to generate the bed-material-
load histogram are the mean discharges in each arithmetic class in the flow-frequency distribu-
tion.  The histogram is generated by using the representative discharges and the bed-material-
load rating curve to find the bed-material load for each discharge class and multiplying this load
by the frequency of occurrence of that discharge class.  The results are plotted as a histogram
representing the total amount of bed-material load transported by each discharge class during
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Figure 3.  Computational procedure for generating a flow-frequency distribution
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Figure 4.  Computational procedure for generating a bed-material-load rating curve
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the period of record.  This calculation can be completed using the sediment yield routine in the
SAM hydraulic design package.

The bed-material-load histogram should display a continuous distribution with a single mode
(peak). If this is the case, the effective discharge corresponds to the mean discharge for the
modal class (the peak of the histogram).  If the modal class cannot be readily identified, the
effective discharge can be estimated by drawing a smooth curve through the tops of the
histogram bars and interpolating the effective discharge from the peak of the curve.  If the modal
class of the bed-material-load histogram is the lowest discharge class, it is likely that the
indicated effective discharge is erroneous. In this case it may be necessary to modify the
procedure by either increasing the number of discharge classes or modifying the bed-material
rating curve, noting the cautions to be exercised in each case. The computational procedure for
generating a bed-material-load histogram is outlined in Figure 5.

CONCLUDING REMARKS:  At the end of the procedure, it is important to check that the
effective discharge is a reasonable value for the project reach.  This is accomplished by
comparing the calculated effective discharge with other discrete approximations of the channel-
forming discharge.  The return period for the effective discharge is expected to vary between
sites depending on the flow and sediment-transport regime of the individual river or reach.  For
sites where annual maximum series flood-flow data are available, the return period of the
calculated effective discharge may be checked to ensure that it lies within acceptable bounds.
Experience indicates that it lies within the range 1.01 and 3 years with a preponderance between
1.01 and 1.2 years, regardless of the type of river (Hey 1997).  Predicted effective discharge
return periods outside the range of approximately 1 to 3 years should be queried.

A further check is to compare the duration of the effective discharge with basin area-flow dura-
tion curves. The percentage of time the effective discharge is equalled or exceeded should be
compared to the expected range of values reported in the literature.  For example, Figure 6
presents a log-log plot of the flow duration of effective discharge as a function of drainage area
for several U.S. rivers (Watson, Dubler, and Abt 1997).  The graph can be used to assess whether
the duration of the effective discharge computed using the method described in this Technical
Note is comparable to the results of other studies. It is not intended that this graph be used to
predict effective discharge as a function of drainage area, as large errors are likely to result from
this application.

Finally, a morphological check should be undertaken to compare the effective discharge to the
bankfull discharge.  This is best performed by identifying the bankfull stage at a stable cross
section and calculating the corresponding discharge either from the stage-discharge relationship
at a nearby gauging station or using the slope-area method.
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Figure 5.  Computational procedure for generating a bed-material-load histogram
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Figure 6.  Effective-discharge duration versus drainage area

ADDITIONAL INFORMATION:  This Technical Note was extracted from Biedenharn et al.
(in preparation).  Additional information may be obtained from Dr. D. S. Biedenharn, Coastal
and Hydraulics Laboratory, U.S. Army Engineer Research and Development Center (ERDC),
3909 Halls Ferry Road, Vicksburg, MS 39180, at 601-634-4653 or e-mail
David.S.Biedenhard@erdc.usace.army.mil; or Dr. R. R. Copeland, Coastal and Hydraulics
Laboratory, U.S. Army Engineer Research and Development Center (ERDC), 3909 Halls Ferry
Road, Vicksburg, MS 39180, at 601-634-2623 or e-mail
Ronald.R.Copeland@erdc.usace.army.mil.
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EXECUTIVE SUMMARY 

A literature review was conducted to determine the availability and reliability of data to 
assess the effectiveness of low impact development (LID) practices for controlling 
stormwater runoff volume and reducing pollutant loadings to receiving waters.  
 
Background information concerning the uses, ownership and associated costs for LID 
measures was also compiled. In general LID measures are more cost effective and lower 
in maintenance than conventional, structural stormwater controls. Not all sites are 
suitable for LID. Considerations such as soil permeablility, depth of water table and slope 
must be considered, in addition to other factors. Further, the use of LID may not 
completely replace the need for conventional stormwater controls.  
 
Maintenance issues can be more complicated than for conventional stormwater controls 
because the LID measures reside on private property. In most instances, homeowners 
agree to only the first year of maintenance. Homeowner associations could be a 
mechanism for providing long-term maintenance to these areas. Generally, bioretention 
facilities require replacement of dead or diseased vegetation, remulching as needed, and 
replacement of soils after 5–10 years. Grass swales require periodic mowing and removal 
of sediments. Maintenance of permeable pavements requires annual high-powered 
vacuuming of the area to remove sediments. 
 
Several studies have been conducted to analyze the effectiveness of various LID practices 
based on hydrology and pollutant removal capabilities. Bioretention areas, grass swales, 
permeable pavements and vegetated roof tops were the most common practices studied. 
These techniques reduce the amount of Effective Impervious Area (EIA) in a watershed. 
EIA is the directly connected impervious area to the storm drain system and contributes 
to increased watershed volumes and runoff rates. There are documented case studies that 
conclusively link urbanization and increased watershed imperviousness to hydrologic 
impacts on streams. Existing reports and case studies provide strong evidence that 
urbanization negatively affects streams and results in water quality problems such as loss 
of habitat, increased temperatures, sedimentation and loss of fish populations (USEPA, 
1997) 
 
In general bioretention areas were found to be effective in reducing runoff volume and in 
treating the first flush (first ½ inch) of stormwater. Results from three different studies 
indicate that removal efficiencies were quite good for both metals and nutrients. Removal 
rates for metals were more consistent than for nutrients. Removal rates for metals ranged 
from 70–97% for lead, 43–97% for copper and 64–98% for zinc. Nutrient removal was 
more variable and ranged from 0–87% for phosphorus, 37–80% for Total Kjeldahl 
Nitrogen, <0–92% for ammonium and for nitrate <0–26%. Effluent volumes were lower 
than influent volumes. These studies were conducted by means of simulated rainfall 
events. Analysis of actual long-term rainfall events would produce more reliable data. 
 
The effectiveness of grass swales was also quite good for both pollutant removal and 
runoff volume reduction. A study of three different sites in the United States reveal 
similar results despite the differences in location. In general, performance of swales is 
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dependant on not only channel length, but also longitudinal slope and the use of check 
dams to slow flows and allow for greater infiltration. Further, the removal of metals was 
found to be directly related to the removal rate of total suspended solids, and the removal 
rate of metals was greater than removal of nutrients.  
 
Reduction of impervious surfaces can greatly reduce the volume of runoff generated by 
rainfall. Several methods can be employed to reduce total impervious surface area. 
Permeable pavements and vegetated rooftops are two methods to accomplish this goal. 
Vegetated rooftops have been used extensively in Germany for more than 25 years and 
results show up to 50% reduction in annual runoff in temperate climates. Many 
opportunities exist to retrofit these systems into older highly urbanized areas of the 
United States. The Philadelphia project case study provides an example of this practice.  
 
Permeable pavements can also reduce impervious surfaces. However, they are more 
expensive to construct than traditional asphalt pavements. Costs of these systems may be 
off set by the reduction of traditional curb and gutter systems to convey stormwater. 
Benefits of these alternate pavement types include better infiltration, ground water 
recharge, reduction in runoff volume and treatment of stormwater for pollutants. The 
study conducted in Tampa, Florida outlines these benefits as well as the opportunity to 
retrofit permeable pavements into existing parking lots with little or no loss of parking 
space. Less than 20% of rainfall was converted to runoff when using permeable 
pavements. Study results from the University of Washington, compare several different 
treatments of varying permeablility. The study shows that the higher the amount of 
perviousness of the treatment, the greater the reduction of runoff volume and pollutant 
loadings.  
 
The use of LID is relatively new and not widespread. Most of the available data are from 
Prince George's County, Maryland, which pioneered the use of LID. The data available 
for bioretention analysis were from single simulated storm events in actual bioretention 
facilities or from laboratory constructed and tested bioretention systems. The data for 
grass swales were for only a few storm events, collected over a short period of time. The 
only available data for a long-term study came from the Aquarium parking lot in Tampa, 
Florida and the Washington permeable pavement project. More long-term analysis is 
required to more accurately assess the effectiveness of LID and to determine long term 
trends. 
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1 LOW IMPACT DEVELOPMENT 
 
1.1 Introduction 
 
Low impact development (LID) is a relatively new concept in stormwater management. 
LID techniques were pioneered by Prince George’s County, Maryland, in the early 
1990's, and several projects have been implemented within the state. Some LID 
principles are now being applied in other parts of the country, however, the use of LID is 
infrequent and opportunities are often not investigated. The purpose of this report is to 
conduct a literature review to determine existing information about the application of LID 
in new development and existing urbanized areas, including ownership, operation and 
maintenance issues. A related objective was to locate relevant studies of LID projects, 
which would provide evidence of the effectiveness of LID in retaining predevelopment 
hydrology and as a mechanism for pollutant removal for stormwater. The data from the 
studies were analyzed for usefulness and validity and the findings are summarized.  
 
LID is a site design strategy with a goal of maintaining or replicating the pre-
development hydrologic regime through the use of design techniques to create a 
functionally equivalent hydrologic landscape. Hydrologic functions of storage, 
infiltration, and ground water recharge, as well as the volume and frequency of 
discharges are maintained through the use of integrated and distributed micro-scale 
stormwater retention and detention areas, reduction of impervious surfaces, and the 
lengthening of flow paths and runoff time (Coffman, 2000). Other strategies include the 
preservation/protection of environmentally sensitive site features such as riparian buffers, 
wetlands, steep slopes, valuable (mature) trees, flood plains, woodlands and highly 
permeable soils.  
 
LID principles are based on controlling stormwater at the source by the use of micro-
scale controls that are distributed throughout the site. This is unlike conventional 
approaches that typically convey and manage runoff in large facilities located at the base 
of drainage areas. These multifunctional site designs incorporate alternative stormwater 
management practices such as functional landscape that act as stormwater facilities, 
flatter grades, depression storage and open drainage swales. This system of controls can 
reduce or eliminate the need for a centralized best management practice (BMP) facility 
for the control of stormwater runoff. Although traditional stormwater control measures 
have been documented to effectively remove pollutants, the natural hydrology is still 
negatively affected (inadequate base flow, thermal fluxes or flashy hydrology), which can 
have detrimental effects on ecosystems, even when water quality is not compromised 
(Coffman, 2000). LID practices offer an additional benefit in that they can be integrated 
into the infrastructure and are more cost effective and aesthetically pleasing than 
traditional, structural stormwater conveyance systems.  
 
Conventional stormwater conveyance systems are designed to collect, convey and 
discharge runoff as efficiently as possible. The intent is to create a highly efficient 
drainage system, which will prevent on lot flooding, promote good drainage and quickly 
convey runoff to a BMP or stream. This runoff control system decreases groundwater 
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recharge, increases runoff volume and changes the timing, frequency and rate of 
discharge. These changes can cause flooding, water quality degradation, stream erosion 
and the need to construct end of pipe BMPs. Discharge rates using traditional BMPs may 
be set only to match the predevelopment peak rate for a specific design year. This 
approach only controls the rate of runoff allowing significant increases in runoff volume, 
frequency and duration of runoff from the predevelopment conditions and provides the 
mechanisms for further degradation of receiving waters (Figure 1). 
 
LID has often been compared to other innovative practices, such as Conservation Design, 
which uses similar approaches in reducing the impacts of development, such as reduction 
of impervious surfaces and conservation of natural features. Although the goals of 
Conservation Design protect natural flow paths and existing vegetative features, 
stormwater is not treated directly at the source. Conservation Design protects large areas 
adjacent to the development site and stormwater is directed to these common areas.  

 
Figure 1: Changes in Stormwater Hydrology as a Result of Urbanization 

 
Although this approach protects trees and does reduce runoff, there is still potentially a 
significant amount of connected impervious area and centralized stormwater facilities 
that may contribute to stream degradation through stormwater volume, frequency and 
thermal impacts. Therefore, the hydrologic and hydraulic impacts of this approach on 
receiving waters may still be significant, although the volume and flows will be less than 
without the conservation design. The stormwater control measures used in Conservation 
Design are off-site and therefore not the individual property owner's responsibility. 
However, maintenance is generally provided by the homeowners association and 
financed through association fees.  
 
1.2 Benefits and Limitations 
 
The use of LID practices offers both economical and environmental benefits. LID 
measures result in less disturbance of the development area, conservation of natural 
features and can be less cost intensive than traditional stormwater control mechanisms. 
Cost savings for control mechanisms are not only for construction, but also for long-term 
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maintenance and life cycle cost considerations. For example, an alternative LID 
stormwater control design for a new 270 unit apartment complex in Aberdeen, NC will 
save the developer approximately 72% or $175,000 of the stormwater construction costs. 
On this project, almost all of the subsurface collection systems associated with curb and 
gutter projects have been eliminated. Strategically located bioretention areas, compact 
weir outfalls, depressions, grass channels, wetland swales and specially designed storm 
water basins are some of the LID techniques used. These design features allow for longer 
flow paths, reduce the amount of polluted runoff and filter pollutants from stormwater 
runoff (Blue Land, Water and Infrastructure, 2000). 
 
Today many states are facing the issue of urban sprawl, a form of development that 
consumes green space, promotes auto dependency and widens urban fringes, which puts 
pressure on environmentally sensitive areas. "Smart growth" strategies are designed to 
reconfigure development in a more eco-efficient and community oriented style. LID 
addresses many of the environmental practices that are essential to smart growth 
strategies including the conservation of open green space. LID does not address the 
subject of availability of public transportation. 
 
LID provides many opportunities to retrofit existing highly urbanized areas with 
pollution controls, as well as address environmental issues in newly developed areas. LID 
techniques such as rooftop retention, permeable pavements, bioretention and 
disconnecting rooftop rain gutter spouts are valuable tools that can be used in urban 
areas. For example, stormwater flows can easily be directed into rain barrels, cisterns or 
across vegetated areas in high-density urban areas. Further, opportunities exist to 
implement bioretention systems in parking lots with little or no reduction in parking 
space. The use of vegetated rooftops and permeable pavements are 2 ways to reduce 
impervious surfaces in highly urbanized areas. 
 
LID techniques can be applied to a range of lot sizes. The use of LID, however, may 
necessitate the use of structural BMPs in conjunction with LID techniques in order to 
achieve watershed objectives. The appropriateness of LID practices is dependent on site 
conditions, and is not based strictly on spatial limitations. Evaluation of soil permeability, 
slope and water table depth must be considered in order to effectively use LID practices. 
Another obstacle is that many communities have development rules that may restrict 
innovative practices that would reduce impervious cover. These "rules" refer to a mix of 
subdivision codes, zoning regulations, parking and street standards and other local 
ordinances that determine how development happens (Center for Watershed Protection, 
1998). These rules are responsible for wide streets, expansive parking lots and large-lot 
subdivisions that reduce open space and natural features. These obstacles are often 
difficult to overcome. 
 
Additionally, community perception of LID may prevent its implementation. Many 
homeowners want large-lots and wide streets and view reduction of these features as 
undesirable and even unsafe. Furthermore, many people believe that without 
conventional controls, such as curbs and gutters and end of pipe BMPs, they will be 
required to contend with basement flooding and subsurface structural damage.  
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2 LOW IMPACT DEVELOPMENT PRACTICES 
 
LID measures provide a means to address both pollutant removal and the protection of 
predevelopment hydrological functions. Some basic LID principles include conservation 
of natural features, minimization of impervious surfaces, hydraulic disconnects, 
disbursement of runoff and phytoremediation. LID practices such as bioretention 
facilities or rain gardens, grass swales and channels, vegetated rooftops, rain barrels, 
cisterns, vegetated filter strips and permeable pavements perform both runoff volume 
reduction and pollutant filtering functions. 
 
2.1 Bioretention 
 
Bioretention systems are designed based on soil types, site conditions and land uses. A 
bioretention area can be composed of a mix of functional components, each performing 
different functions in the removal of pollutants and attenuation of stormwater runoff 
(Figure 2). 
 

Figure 2: Typical Bioretention System (Prince George's County Department of Environmental 
Resources, 1993) 
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Six typical components found in bioretention cells: 
 

− Grass buffer strips reduce runoff velocity and filter particulate matter.  

− Sand bed provides aeration and drainage of the planting soil and assists in the 
flushing of pollutants from soil materials.  

− Ponding area provides storage of excess runoff and facilitates the settling of 
particulates and evaporation of excess water.  

− Organic layer performs the function of decomposition of organic material by 
providing a medium for biological growth (such as microorganisms) to degrade 
petroleum-based pollutants. It also filters pollutants and prevents soil erosion.  

− Planting soil provides the area for stormwater storage and nutrient uptake by 
plants. The planting soils contain some clays which adsorb pollutants such as 
hydrocarbons, heavy metals and nutrients.  

− Vegetation (plants) functions in the removal of water through evapotranspiration 
and pollutant removal through nutrient cycling. 

 
Bioretention facilities are less cost intensive than traditional structural stormwater 
conveyance systems. Construction of a typical bioretention area in Prince George's 
County, Maryland is between $5,000 and $10,000 per acre drained, depending on soil 
type (Weinstein, 2000). Other sources estimate the costs for developing bioretention sites 
at between $3 and $15 per square foot of bioretention area. Design guidelines recommend 
that bioretention systems occupy 5-7% of the drainage basin. Additional savings can be 
realized in reduced construction costs for storm drainpipe. For example, bioretention 
practices reduced the amount of storm drain pipe at a Medical Office building in Prince 
George's County, Maryland from 800 to 230 feet, which resulted in a cost savings of 
$24,000 or 50% of the overall drainage cost for the site (Dept. of Env. Resources, 1993).  
 
Components of the bioretention area should meet required guidelines in order to provide 
the most productive system possible. The mulch layer should be approximately 2-3 
inches thick and replaced annually. Soil should be tested for several criteria before being 
used. 
 

− pH range  5.5–6.5 

− Organic matter 1.5–3.0% 

− Magnesium (Mg) 35lbs/acre 

− Phosphorus (P2O5) 100lbs/acre 

− Potassium (K2O) 85lbs/acre 

− Soluble salts  < 500 ppm 
 

0018912



 6 

Plant material should be obtained from certified nurseries that have been inspected by 
state or federal agencies (Dept. of Env. Resources, 1993). Native species should be used 
and selected according to their moisture regime, morphology, susceptibility to pests and 
diseases and tolerance to pollutants. Selection of plant species should be based on site 
conditions and ecological factors. A minimum of three species of trees and three species 
of shrubs should be selected to insure diversity, differing rates of transpiration and ensure 
a more constant rate of evapotransportation and nutrient and pollutant uptake throughout 
the growing season (Dept. of Env. Resources, 1993). Species that require regular 
maintenance should be avoided or restricted. Prince George's County recommends a 
warranty be established with the nursery as part of the plant installation, and should 
include care and 80% replacement of plants for the first year. 
 
Table 1: Example Maintenance Schedule for Bioretention Areas (Prince George’s County, 
Department of Environmental Resources, 1993) 
Description Method Frequency Time of Year 

Soil 
Inspect and Repair Erosion Visual Monthly Monthly 

Organic Layer 
Remulch void areas By Hand As Needed As Needed 
Remove previous mulch 
layer before applying new 
layer (optional) 

By Hand Once a Year Spring 

Additional mulch added 
(optional) By Hand Once a Year Spring 

Plants 
Remove and replace all dead 
and diseased vegetation that 
cannot be treated 

See Planting 
Specifications Twice a Year Mar 15–Apr 30 and 

Oct 1–Nov 30 

Treat all diseased trees and 
shrubs 

Mechanical or by 
Hand N/A 

Varies, depends on 
insect or disease 

infestation 
Water of plant materials, at 
the end of the day for 14 
consecutive days after 
planting 

By Hand 
Immediately after 

Completion of 
Projects 

N/A 

Replace stakes after one 
year By Hand Once a Year Remove only in the 

Spring 
Replace deficient stakes or 
wires By Hand N/A As Needed 

 
Annual maintenance is required for the overall success of bioretention systems. This 
includes maintenance of plant material, soil layer and the mulch layer. A maintenance 
schedule outlining methods, frequency and time of year for bioretention maintenance 
should be developed. Table 1 is a typical maintenance checklist. Plants will provide 
enhanced environmental benefit over time as root systems and leaf canopies increase in 
size and pollutant uptake and removal efficiencies. Soils, however, begin filtering 
pollutants immediately and can lose their ability to function in this capacity over time. 
Therefore, evaluation of soil fertility is important in maintaining an effective bioretention 
system. Substances in runoff such as nutrients and metals eventually disrupt normal soil 
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functions by lowering the cation exchange capacity (CEC) (Dept. of Env. Resources, 
1993). CEC is the soil's ability to adsorb pollutant particles through ion attraction and 
will decrease over time. It is recommended that soils be tested annually and replaced 
when soil fertility is lost. Depending on environmental factors, this usually occurs within 
5-10 years of construction. Replacement of soil can be accomplished in 1-2 days for 
approximately $1,000-$2,000 for a typical system which will drain one acre in the 
northeastern U.S. (Weinstein, 2000). 
 
2.2 Grass Swales 
 
Grass swales or channels are adaptable to a variety of site conditions, are flexible in 
design and layout, and are relatively inexpensive (USDOT, 1996). Generally open 
channel systems are most appropriate for smaller drainage areas with mildly sloping 
topography (Center for Watershed Protection, 1998). Their application is primarily along 
residential streets and highways. They function as a mechanism to reduce runoff velocity 
and as filtration/infiltration devices. Sedimentation is the primary pollutant removal 
mechanism, with additional secondary mechanisms of infiltration and adsorption. In 
general grass channels are most effective when the flow depth is minimized and detention 
time is maximized. The stability of the channel or overland flow is dependant on the 
erodibility of the soils in which the channel is constructed (USDOT, 1996). Decreasing 
the slope or providing dense cover will aid in both stability and pollutant removal 
effectiveness.  
 
Engineered swales are less costly than installing curb and gutter/storm drain inlet and 
storm drain pipe systems. The cost for traditional structural conveyance systems ranges 
from $40–$50 per running foot. This is two to three times more expensive than an 
engineered grass swale (Center for Watershed Protection, 1998). Concerns that open 
channels are potential nuisance problems, present maintenance problems, or impact 
pavement stability can be alleviated by proper design. Periodic removal of sediments and 
mowing are the most significant maintenance requirements. 
 
2.3 Vegetated Roof Covers 
 
Vegetative roof covers or green roofs are an effective means of reducing urban 
stormwater runoff by reducing the percentage of impervious surfaces in urban areas. 
They are especially effective in older urban areas with chronic combined sewer overflow 
(CSO) problems, due to the high level of imperviousness. The green roof is a 
multilayered constructed material consisting of a vegetative layer, media, a geotextile 
layer and a synthetic drain layer. Vegetated roof covers in urban areas offer a variety of 
benefits, such as extending the life of roofs, reducing energy costs and conserving 
valuable land that would otherwise be required for stormwater runoff controls. Green 
roofs have been used extensively in Europe to accomplish these objectives. Many 
opportunities are available to apply this LID measure in older U.S. cities with stormwater 
infrastructures that have reached their capacities.  
 

0018914



 8 

Green roofs are highly effective in reducing total runoff volume. Simple vegetated roof 
covers, with approximately 3 inches of substrate can reduce annual runoff by more than 
50 percent in temperate climates (Miller, 2000). Research in Germany shows that the 3-
inch design offers the highest benefit to cost ratio. Properly designed systems not only 
reduce runoff flows, but also can be added to existing rooftops without additional 
reinforcement or structural design requirements. The value of green roofs for reducing 
runoff is directly linked to the design rainfall event considered. Design should be 
developed for the storm events that most significantly contribute to CSOs, hydraulic 
overloads and runoff problems for a given area.  
 
2.4 Permeable Pavements 
 
The use of permeable pavements is an effective means of reducing the percent of 
imperviousness in a drainage basin. More than thirty different studies have documented 
that stream, lake and wetland quality is reduced sharply when impervious cover in an 
upstream watershed is greater than 10%. Porous pavements are best suited for low traffic 
areas, such as parking lots and sidewalks. The most successful installations of alternative 
pavements are found in coastal areas with sandy soils and flatter slopes (Center for 
Watershed Protection, 1998). Permeable pavements allow stormwater to infiltrate into 
underlying soils promoting pollutant treatment and recharge, as opposed to producing 
large volumes of rainfall runoff requiring conveyance and treatment.  Costs for paving 
blocks and stones range from $2 to $4, whereas asphalt costs $0.50 to $1 (Center for 
Watershed Protection, 1998).   
 
2.5 Other LID Strategies 
 
Another strategy to minimize the impacts of development is the implementation of rain 
gutter disconnects. This practice involves redirecting rooftop runoff conveyed in rain 
gutters out of storm sewers, and into grass swales, bioretention systems and other 
functional landscape devices. Redirecting runoff from rooftops into functional landscape 
areas can significantly reduce runoff flow to surface waters and reduce the number of 
CSO events in urban areas. As long as the stormwater is transported well away from 
foundations, concerns of structural damage and basement flooding can be alleviated. As 
an alternative to redirection of stormwater to functional landscape, rain gutter flows can 
be directed into rain barrels or cisterns for later use in irrigating lawns and gardens. 
Disconnections of rain gutters can effectively be implemented on existing properties with 
little change to present site designs. 
 
Many strategies exist to reduce the amount of impervious surface in development areas. 
Designing residential streets for the minimum required width needed to support traffic, 
on-street parking and emergency service vehicles, can reduce imperviousness. Other 
practices include shared driveways and parking lots, alternative pavements for overflow 
parking areas, center islands in cul-de-sacs, alternative street designs rather than 
traditional grid patterns and reduced setbacks and frontages for homes.  
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3 EVALUATION OF LID EFFECTIVENESS 
 
3.1 Hydrological Measures 
 
Enhancements in site drainage from traditional stormwater control measures, such as 
curbs and gutters that eliminate potential on-site flooding, often result in an increase in 
surface runoff. These alterations can cause an increase in volume, frequency and velocity 
of runoff flows, resulting in flooding, high erosion and a reduction in groundwater 
infiltration, as well as a reduction in water quality and habitat degradation. Four 
hydrological functions should be considered when investigating the effectiveness of LID 
practices. The runoff curve number (CN), time of concentration, retention and detention. 
LID techniques and the hydrological design and analysis components are represented in 
(Table 2). 
 
Table 2: Low Impact Hydrologic Design and Analysis Components (Coffman, 2000) 

Low Impact Hydrologic Design and Analysis Components 

LID Practice 

Lower Post-
Development 

CN Increase Tc Retention Detention 
Flatten Slopes  X   
Increase Flow Path  X   
Increase Roughness  X   
Minimize Disturbances X    
Flatten Slopes on Swale  X  X 
Infiltration Swales X  X  
Vegetative Filter Strips X X X  
Disconnected Impervious Areas X X   
Reduce Curb and Gutter X X   
Rain Barrels  X X X 
Rooftop Storage  X X X 
Bioretention X X X  
Revegetation X X X  
Vegetation Presentation X X X  

 
The runoff potential for a site is characterized by the runoff curve number or CN. One 
method of measuring hydrological function on a developed site is to compare the pre and 
post developed curve number. The CN method is used extensively in the analysis of 
environmental impact and design rainfall-runoff hydrology. The curve number measures 
a watershed or subwatershed's hydrological response and is determined based on soil 
type, land cover and amount of impervious surfaces (Hawkins 1998). A detailed 
evaluation of both proposed and existing land cover is the basis for determining the low-
impact development CN, which is a calculation of the potential for runoff at a 
development site. One of the goals of LID is to design a system so that the post-
developed CN is as close as possible to the predevelopment CN for the site. Limiting the 
percent of imperviousness is one technique to accomplishing this. The runoff coefficient, 
which can be derived from the CN, calculates the percent of rainfall converted to runoff. 
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The time of concentration (Tc) refers to the amount of time it takes for water to travel 
from the most distant point to the watershed outlet. By retaining predevelopment Tc, 
negative impacts associated with development can be reduced. Retention and detention of 
rainfall are the key components of increases in Tc. As the amount of impervious surface 
increases within a site, altering drainage paths, the contribution of total land area to 
excess rainfall increases, causing the time for stormwater to reach downstream outlets to 
decrease. This decrease in Tc reduces the pollutant removal capabilities of the site as well 
as resulting in an increase in the peak runoff rate. Maintaining Tc can be achieved by: 
 

− Maintaining flow path lengths 

− Increasing surface roughness  

− Detaining flows  

− Minimizing disturbances at the site 

− Flattening grades in impact areas 

− Disconnecting impervious surfaces 

− Connecting pervious surfaces 
 
3.2 Pollutant Removal Measures 
 
Changes in site runoff characteristics can contribute to a reduction in water quality and 
degradation of aquatic and terrestrial habitats. LID practices provide a high level of water 
quality treatment controls due to runoff volume control of the "first flush" (first ½ inch) 
of runoff, which contains the highest pollutant loadings. Often LID practices control up 
to the first 2 inches of runoff and therefore treat a much greater volume of annual runoff 
(Coffman, 2000). By increasing the Tc and decreasing the flow velocity, LID practices 
result in a reduction in pollutant transport capacity and overall pollutant loading. Further, 
LID practices support pollution prevention by modifying human activities, which lower 
the introduction of pollutants into the environment.  
 
LID practices such as bioretention facilities or rain gardens can be used as a mechanism 
for infiltration and pollutant removal, which is performed through physical and biological 
treatment processes occurring in the plant and soil complex. These processes include 
filtration, decomposition, ion exchange, adsorption and volatilization (Dept. of Env. 
Resources, 1993). Pollutant loadings are concentrated in the "first flush" of runoff from 
impervious surfaces and contain grease and oil, nutrients (nitrogen and phosphorous), 
sediments and heavy metals. Pollutant loadings and water quality impacts from 
development have been well documented in numerous studies. Concentrations of 
pollutants are appropriate to look at bio affects, but pollutant loads are better for 
assessing impacts to downstream habitats when cumulative effects are considered 
(Rushton, 1999). Studies should consider investigating both total metals and dissolved 
metals, when analyzing LID practice's effectiveness. 
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4 CASE STUDIES 
 
The LID "functional landscape" is designed to mimic the predevelopment hydrological 
conditions through runoff volume control, peak runoff rate control, flow 
frequency/duration control and water quality control. Determining effectiveness of LID 
practices can be achieved by evaluating hydrological function and pollutant removal 
capabilities. Little investigation has been done to prove the actual effectiveness of LID in 
retaining predevelopment hydrology and preventing or reducing pollutant loadings 
caused by stormwater runoff on developed sites. LID is a relatively new concept in 
stormwater management and not widely implemented in all areas and climates in the 
United States. Limited research and analysis has been conducted on the various practices, 
due to this limited application.  
 
The following case studies, though limited, represent the best examples of projects that 
use LID concepts for stormwater management. Both hydrologic and pollutant removal 
effectiveness are investigated. The most significant source for data is Prince George's 
County, Maryland where many of the LID practices were developed and first 
implemented. The Low-Impact Development Center, also located in Maryland, has done 
significant work in design and planning of LID sites. First year data from a two-year 
study of a Tampa, Florida, retrofit parking lot and an on-going permeable pavement 
project in Washington state provide the only long term analysis for the effectiveness of 
LID concepts (permeable pavements and swales) currently available. 
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4.1 Bioretention Facility 
 Laboratory and Field Study 
 Beltway Plaza Mall Parking Lot, Greenbelt, MD 
 
Introduction 
 
Land development results in increased stormwater runoff at the expense of infiltration. 
Additionally, surface runoff contains a broad range of pollutants and has been identified 
as one of the major sources for pollution of natural waters. Detention basins are 
commonly used for stormwater quality improvement and to optimize the infiltration of 
stormwater for recharge. A simple, yet effective method to control stormwater is through 
the use of bioretention areas or rain gardens. 
 
Bioretention systems generally require less space, are more economical to build and 
require less maintenance than large-scale detention ponds. In addition these landscaped 
areas have aesthetic value. The design capacity for the system is generally for a typical 
storm event (0.5-0.7 inches per hour of rainfall over six hours) and to handle runoff from 
a small development area. The goal of this study is to compare field results with baseline 
data obtained through a laboratory constructed and tested bioretention systems. 
 
Study Site 
 
This study was conducted in two phases. The first phase took place at the University of 
Maryland, Department of Civil Engineering, Stormwater Lab in College Park, Maryland. 
Two different-sized bioretention prototypes were constructed and fitted with ports at 
varying depths in order to collect and analyze water quality and infiltration data. The 
small prototype was 2.5 ft wide and 3.5 ft long with a depth of 24 inches of material. The 
small bioretention system was fitted with two port depths. The large prototype was 10 ft 
long, 5 ft wide with a depth of 36 inches, and was fitted with three ports at various depth 
levels. Both systems had a freeboard of 6 inches, to allow water to accumulate if 
necessary. The soil, organic mulch layer and vegetation, were analyzed prior to 
construction to assure that the system was constructed according to design 
recommendations. Simulated runoff was applied to both systems at a rate of 1.6 inches 
per hour for six hours. A total of 16 simulations were tested on the small box, and four on 
the large prototype. The total volume of runoff applied to the small system was 200 L, 
and 1,000 L for the large system. These volumes represent the bioretention prototypes 
occupying 5% of a drainage area. 
 
The second phase, a field study, took place at an existing bioretention facility located in 
the parking lot of Beltway Plaza in Greenbelt, Maryland. The depth of the system is 42" 
and is designed so that runoff infiltrates through the system and is collected by a 6-inch 
diameter perforated pipe underdrain, which feeds into the main storm drain system. A 
7.5-ft x 7.5-ft area of the bioretention facility was used to conduct the study. 
Approximately 1,000 L of synthetic runoff, with characteristics similar to those used in 
the laboratory, were applied to the system over a 6-hour period. Effluent samples were 
collected from the main storm drain at 25-30 minutes intervals.  
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Study Results Summary 
 
The laboratory results for the smaller prototype showed overall that the removal of heavy 
metals by the system was good. Cooper, lead and zinc levels in both upper and lower 
effluents had removal of more than 90%. Copper removal from samples taken from both 
ports was 94%. Lead removal was more effective from lower ports at 98%, but still good 
from upper ports at 94%. The average zinc removal from upper and lower ports was 
>96% (Table 3). No major variation of removal of metals occurred over time and all 
samples were less than EPA standards for freshwater. Nutrient removal for phosphorous 
was 65-75% from lower ports and approximately 40% from upper ports. The Total 
Kjeldahl Nitrogen (TKN) removal is 45-60% for the upper ports and 65-80% for the 
lower ports. Ammonium and nitrate removal followed no pattern and ranged from zero to 
90%. 
 
Table 3: Summary of Results for Smaller System—Standard Conditions 

 Cu Pb Zn P TKN NH4
+ NO3

- Tn 

Removal 
Upper 94% 94% 97% 25% 55% 60% 11% 60% 

Removal 
Lower 94% 98% 98% 83% 80% 83% 26% 75% 

 
Results from the large prototype correlated with those of the smaller constructed system. 
Experimental results indicated that removal of metals in most cases was more than 90%. 
Average copper removal for upper ports was 90% and 93% for middle and lower ports. 
Lead removal from upper ports was 93%, and >97% for middle and lower ports. The 
removal of zinc was 87% for upper ports and >96% for middle and lower ports. The data 
showed a trend of greater metal removal with depth. Nutrient removal was better from 
lower ports in most cases compared to removal of middle and upper ports. Phosphorous 
removal for lower ports was about 70-80% and 50-60% for middle ports. The upper ports 
showed a 10-15% increase in phosphorous levels above the influent amounts. The TKN 
removal was 50-75% for the lower and middle ports and a 45-30% increase was noted for 
upper ports. Removal of ammonium was 54% at upper ports, 86% for middle ports and 
79% at lower ports (Table 4). Doubling or halving the influent pollutant levels during the 
laboratory testing had little effect on the effluent pollutant levels. Higher levels of 
phosphorous and TKN in effluent at the upper ports can be attributed to the vegetation. 
 
Table 4: Summary of Results for Large System—Standard Conditions 

 Cu Pb Zn P TKN NH4
+ NO3

- TN 

Removal 
Upper 90% 93% 87% 0% 37% 54% (-97%) (-29%) 

Removal 
Middle 93% >97% >96% 73% 60% 86% (-194%) 0% 

Removal 
Lower 93% >97% >96% 81% 68% 79% 23% 43% 
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During the field test at Beltway Plaza, a total of 1,000 L of synthetic runoff were applied 
to the bioretention area over a 6 hour period at a rate of approximately 0.5 inches per 
hour. Of the 1,000 L of influent, only 39% left the system. The remaining water leaked 
through cracks into the manhole, was held in the facility, or infiltrated. Effluent samples 
were analyzed for removal of nutrients and heavy metals (copper, lead and zinc). 
 
The TKN removal was about 50% and the phosphorous removal was observed at 
approximately 65%. Nitrate concentrations were below input levels, with a removal of 
about 17%. The removal for ammonia was very good at >95%. Removal of metals was 
very good and was consistent with the laboratory results. The removal of copper was 
97% and for lead, and zinc, the removal was >95% (Table 5). 
 
Table 5: Summary of Results for Field Bioretention Study 

 Cu Pb Zn P TKN NH4
+ NO3

- TN 

Removal 97% >95% >95% 65% 52% 92% 16% 49% 

 
Removal rates for the field study corresponded with the rates observed for the two 
laboratory constructed bioretention systems. In all cases pollutant removal rates 
approached 100% for the metals copper, zinc and lead. Doubling or halving the 
concentration levels of the influent had no effect on removal efficiencies and were 
statistically equivalent in nearly all cases. Pollutant removal rates for all systems are 
compared in the above graph (Figure 3). The negative removal rate for nitrate in the large 
prototype, upper and middle ports, was attributed to the release of previously captured 
nitrated or nitrate from nitrification processes. 
 

Figure 3: Pollutant Removal Rates for All Systems 
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4.2 Bioretention Facility 
 Field Study 
 Peppercorn Plaza Parking Lot at Inglewood Center, Landover, MD 
 
Introduction 
 
Impervious surfaces, such as parking lots, are a major contributor to pollutant loads in 
receiving waters in urban areas. These surfaces provide a place for pollutants to 
accumulate and later wash-off in the first flush of rainfall events. Parking lots are good 
site locations for bioretention systems, since they can be retrofit into existing lots with 
little or no loss of parking space. In addition, patrons have expressed appreciation of  
green space within parking areas. Bioretention areas are a natural means of controlling 
pollutants from entering urban water bodies. The hydrologically functional landscape, 
can be used as a mechanism for pollutant removal, through physical and biological 
treatment processes occurring in the plant and soil complex. The bioretention area in the 
Inglewood Center Parking lot, was analyzed for pollutant removal efficiency during a 
simulated rainfall event. 
 
Study Site 
 
The study was conducted at one of the two bioretention areas in the Inglewood Plaza 
parking lot. An area of 50 ft2 was used in the south facility for the simulated rainfall 
event. The bioretention facility contains a T-shaped under drain that runs the entire length 
of the system and is located 32.5 inches below the surface (Figure 4). The under drain 
directly connects with the storm drainage system. Samples were collected from a pool of 
water in the storm drain observation area. Output samples were collected every 30 
minutes. The soil was dry at the onset of the experiment, due to lack of rainfall for a 
period of several days prior to the experiment. The synthetic rainfall was applied at a rate 
of 1.6 inches per hour for a duration of six hours. A total of 300 gallons (1100L) was 
applied over the course of the experiment. 
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Figure 4: Bioretention System at Peppercorn Place, Inglewood Plaza (Davis, 1999) 
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Project Results Summary 
 
Effluent concentrations for metals were fairly constant over the sampling period, with 
zinc being the exception by showing improved removal over time. Average removals for 
total copper was 43%, total lead was 70% and total zinc 64%. The removals were 5–14% 
better for dissolved metals. Nutrient concentrations were all below input levels. Removal 
of phosphorous was very good at 87%. Removal of TKN was observed at 67% and 
nitrate averaged 15% (Table 6). Ammonium was not detected in either the influent or the 
effluent. In addition, the bioretention facility removed some calcium, however chloride 
concentrations were higher in the effluent than in the influent, which is attributed to 
salting of the parking lot in the winter. Also, temperature variations during the 
experiment showed evidence of the system cooling the runoff water temperature. 
 
Table 6: Summary of Pollutant Removal Results of Bioretention System at Inglewood Place 

 Cu Pb Zn Ca P TKN NO3
- 

Removal 43% 70% 64% 27% 87% 67% 15% 

 
By using synthetic runoff, the concentrations of applied pollutants could be controlled 
and accurately measured and compared to levels found in the effluent. However, testing 
has not been done on an actual rainfall event to determine effectiveness of the system for 
reducing runoff volume and pollutant loads. 
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4.3 Permeable Pavements and Swales 
 Field Study 
 Stormwater Management, Florida Aquarium Parking Lot, Tampa, FL 
 
Introduction 
 
Impervious surfaces are responsible for more stormwater runoff than any other type of 
land use. Paved surfaces that often replace vegetated areas increase the volume and 
frequency of rainfall runoff. In addition, these surfaces provide a place for pollutants to 
accumulate between rainfall events, and are later washed off into receiving waters. 
Keeping runoff on-site to allow for infiltration as well as chemical, physical and 
biological processes to take place is the most effective means of reducing pollutant 
loadings. This study quantifies how much runoff and pollutant loadings can be reduced 
by using swales and landscaped depressions in parking lots. In additional to investigating 
basins with and without swales, three paving surfaces were compared. The research is 
designed to determine pollutant load reductions measured from three different treatments 
within the parking lot; different paving materials in the parking lot, a planted strand with 
native trees and a small pond used for final treatment. Pollutant concentrations and 
infiltration were measured and analyzed for the various control methods. First year data 
collected in the parking lot between August 1998 and August 1999 were evaluated for 
this study. Also, sediment samples were collected from each of the swales, two locations 
in the strand and two locations in the pond. 
 
Project Area 
 
The study site is a parking lot at the Florida Aquarium in Tampa, Florida. The study uses 
the entire parking area, 4.65 ha, to define the drainage basin. The parking lot was 
modified for the study by reducing the length of each parking space by 61 centimeters, 
which allows for a 122-cm wide grass swale between rows. The vehicle front end now 
hangs over a grass swale instead of pavement, which prevented any reduction in the 
number of parking spaces within the parking area. Four different scenarios were 
investigated to determine the most efficient method of runoff reduction and pollutant 
removal. Eight basins, two of each type, were constructed and fitted with instrumentation 
to collect flow weighted water quality samples and measure discharge amounts during 
storm events (Figure 5). The four treatment types are: 
 

− Asphalt paving with no swale 

− Asphalt paving with a swale 

− Cement paving with a swale 

− Permeable pavement with a swale 
 
Rainfall quality and volume were compared to runoff quality and volume to determine 
the effectiveness of each treatment type. 
 

0018925



 19 

Figure 5: Florida Parking Lot Study Site (Rushton, 1999)  
 
Project Results Summary 
 
The larger garden areas (approximately the size of one parking space) account for a 
runoff coefficient calculation reduction of 40-50 percent for the smaller basins. The 
runoff coefficient is a value that ranges from zero to one and expresses the fraction of 
rainfall volume that is actually converted into storm runoff volume. The runoff 
coefficient closely tracks percent impervious cover. For rainfall events less than 2 cm, 
basins with swales and permeable pavement have 80-90% less runoff than basins without 
swales, and 60-80% less runoff than basins with the other pavement types and swales. 
The percent of rainfall converted to runoff for each treatment type is shown in Figure 6.  
 
Larger rainfall amounts show fewer differences in runoff amounts between the different 
pavement types, but basins with swales have approximately 40% less runoff than the 
basins without swales. Soil analysis at the site shows a higher than average gravel content 
(8.9%) which may account for the good infiltration rates. Comparisons of rainfall with 
storm runoff amounts showed that swales reduced runoff for all rainfall events and 
paving types. 
 
Water quality analysis shows that average concentrations varied by paving and 
depression storage types. Rainfall has been identified in other studies as a significant 
source of nitrogen in runoff. This site displayed the same correlation between 

Bioretention Cells
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concentrations of ammonia and nitrate in rainfall and their concentrations in runoff. 
Phosphorous concentrations displayed the inverse, since concentrations were higher in 
effluent samples than in the initial rainfall. The levels were somewhat higher in the runoff 
of basins without planted swales and the highest concentrations of phosphorous were 
noted in basins where runoff traveled through grassed swales.  
 

Figure 6: Percent of Rainfall Volume Converted to Runoff Volume for Events Less Than 2cm 
 
Paving material showed an effect on the concentration of metals in runoff. Basins paved 
with asphalt showed higher concentrations of iron, manganese, lead, copper and zinc than 
those paved with cement or permeable paving. Many of the major ions also showed a 
correlation with the paving material. Potassium, sodium, sulfate and calcium 
concentration were much higher in the basins paved with cement, which is made from 
limestone, although these levels were still well below levels considered detrimental to the 
environment. No consistent pattern was discernable for suspended solids, but generally 
measurements were low when compared to similar stormwater studies. 
 
Water quality loads were examined because they provide a more realistic measure for 
understanding the impacts of stormwater on receiving waters. Pollutant loads include 
both the volume of water discharged and the concentration of pollutants measured. 
Higher loads for all constituents, except phosphorous, were noted for basins without 
swales, since more water was discharged from these basins. Although phosphorous 
concentrations were much lower in basins without swales, loads were about the same. 
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Removal for Ammonia was 45% for asphalt with swale, 73% for cement with swale and 
85% for permeable pavement with swale. Total nitrogen removal was 42% for permeable 
pavement with swale, 16% for cement with swale and 9% for asphalt with swale. TSS 
removal varied from 91% for permeable pavement with swales to 46% for asphalt with 
swales.  
 
Table 7 summarizes the constituent load efficiency of the various treatments. The 
concentrations and loads measured during this study were compared to other stormwater 
studies conducted in Florida, and the values were much lower than measured values at 
other sites. Metal removal was good for the permeable pavement with swale treatment, 
with copper at 81%, iron 92%, lead 85%, manganese 92% and zinc 75%. The removals 
for the cement with swale treatment were somewhat lower, with the asphalt with swale 
treatment showing the poorest performance of the three treatments with swales. 
 
Table 7: Summary of Pollutant Removal Efficiency for the Various Treatment Types 

Constituent Asphalt with swale Cement with swale Permeable with swale 

Ammonia 45% 73% 85% 

Nitrate 44% 41% 66% 

Total Nitrogen 9% 16% 42% 

Ortho Phosphorus -180% -180% -74% 

Total Phosphorus -94% -62% 3% 

Suspended Solids 46% 78% 91% 

Copper 23% 72% 81% 

Iron 52% 84% 92% 

Lead 59% 78% 85% 

Manganese 40% 68% 92% 

Zinc 46% 62% 75% 

 
The concentrations of metals in sediment samples collected in swales were consistent 
with concentrations measured in stormwater runoff. Higher concentrations of metals were 
found in swales paved with asphalt than those of grass. None of the metals measured in 
the sediments exceed the level where toxicity to organisms is probable when compared to 
the Environmental Protection Agency (EPA) and the National Oceanic and Atmospheric 
Administration (NOAA) chemical toxicity guidelines for marine environments. However, 
copper and zinc concentrations were above the level where toxicity is possible.  
 
Nutrient concentrations measured in sediment samples for TKN and total phosphorus 
were lower in the basins without grassed swales. Sediment samples taken from locations 
in the strand and the wet-detention pond were compared to swale samples. The 
comparison showed that most of the metals are being settled out in the swales or 
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deposited in the drop boxes. Sediment samples at the site were tested for 100 organic 
pollutants, but only 16 were detected at the site. The high concentrations found in this 
and similar studies indicate that atmospheric deposition is the source for most of the 16 
detected organic pollutants.  
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4.4 Vegetated Roof Covers 
 Field Study 
 Green Rooftop, Philadelphia, PA 
 
Introduction 
 
Many older American cities are plagued with nuisance flooding on roads and walkways 
and chronic overflows of combined sewer systems. In highly impervious cities, vegetated 
rooftops offer a practical solution for controlling runoff at the source. A vegetated roof 
cover is a veneer of living vegetation installed on top of a conventional roof. By 
mimicking natural hydrologic processes, they can achieve runoff characteristics similar to 
open space conditions. Green roofs are comprised of three components; subsurface 
drainage, growth media and vegetation. Specific hydraulic performance objectives are 
achieved through the appropriate selection of these components. Vegetated roof covers 
have been used extensively in Germany for 25 years. 
 
Project Area 
 
A 3,000-ft2 rooftop in Philadelphia was fitted with a demonstration vegetated rooftop. 
The performance objective was the restoration of predevelopment runoff peak rates for a 
24-hour, 2-year return-frequency storm. Although in the Philadelphia area, 90% of all 
rainfall is contributed by storms with volumes of 2 inches or less over a 24-hour period. 
The "green roof" used is only 3.4 inches (8.6cm) thick, including the drain layer  
(Figure 7). Its maximum saturated weight is less than 17 lb/ft2 and it weighs less than 
5lb/ft2 when dry. No additional structural support was necessary for installation. The 
saturated infiltration capacity is 3.5 inches per hour. The key features of this system are a 
synthetic under drain layer which promotes rapid water drainage from the roof surface, 
thin, lightweight growth media suitable for installation on existing roof surfaces and a 
meadow-like setting of perennial Sedum varieties selected for hardiness and the ability to 
withstand seasonal conditions typical of the area. 

Figure 7: Structure of the Philadelphia Vegetated Roof Cover (Miller, 1998) 
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Project Results Summary 
 
Currently too few storms have been observed to permit quantitative assessment of the 
vegetative covered roof. Data are available from one intense storm monitored during a 
0.4 inch, 20-minute rainfall event (Figure 8). Supplemental data from a pilot-scale 
experimental station were used in this study. Test data show that for storms with less than 
0.6 inches, runoff is negligible. During a 9-month period, 44 inches of rainfall was 
recorded at the pilot-scale test station, with only 15.5 inches of runoff generated. Runoff 
occurred for precipitation events between 0.6 and 1.0 inches, but lagged rainfall 
significantly. Attenuation was lower for the pilot-scale experiment than the anticipated 
modeled value (40% vs. 48%), which has been attributed to differing drain conditions 
and a steeper slope at the test site. Additional benefits of this project include extended life 
of the underlying roof materials, reduction of energy costs by improving effectiveness of 
insulation and restoration of ecological aesthetic value of open space in densely 
populated areas. 
 

Figure 8: A Rainfall Event of 0.4 inches with Media Completely Saturated (Miller, 1998) 
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4.5 Permeable Pavements 
 Field Study 
 Permeable Pavements for Stormwater Management, Olympia, WA 
 
Introduction 
 
This study demonstrates the use of permeable surfaces for reducing runoff volume, 
improving infiltration and reducing pollutant loadings in an urban parking area. 
Numerous problems associated with urbanization, such as flooding, channel erosion and 
destruction of aquatic habitats are directly linked to the loss of water-retaining function of 
soil in urban landscape. As imperviousness increases, a stormwater runoff reservoir of 
tremendous volume is removed. Water that may have lingered in this reservoir for 
anywhere from a few hours to many weeks now flows rapidly across land surfaces and 
arrives at stream channels in short, concentrated bursts. The scope of this project was to 
review existing information on types and characteristics of permeable pavements, 
construct and monitor a full-scale test site and evaluate long-term performance of these 
systems. This study of permeable pavements evolved from a growing recognition of the 
limitations of traditional stormwater management in keeping water in the soil by allowing 
excess of water to the soil over large areas of landscape. 
 
Study Site 
 
The study site is an employee parking lot on the southeast corner of the King County 
Public Works facility in Renton, Washington. The permeable pavement sections of the lot 
were constructed for the purpose of this study. A total of eight stalls using four different 
pavement types were constructed. In addition a ninth stall of traditional asphalt was used 
as a control. The parking stalls are fitted with pipe, gutters and gauges to collect and 
measure the quantity and quality of storm runoff from each pavement type. Subsurface 
troughs were constructed down the middle of each stall and imbedded into the subgrade 
six to 8 inches below the surface. This allows for the collection of only a fraction of the 
infiltrated water (about 1.8%). The permeable pavement types studied were: 
 

− A plastic network with grass infilling (<5% impervious) 

− An equivalent plastic network with gravel infilling (<5% impervious) 

− Impervious blocks with grass infilling (~60% impervious) 

− Impervious blocks with gravel infilling (~90% impervious) 
 
Project Results Summary 
 
Data used to monitor the various permeable pavements were from three different storm 
events during the autumn of 1996. The volume of runoff generated from cement blocks 
with 60% impervious surface stalls and runoff from traditional asphalt are compared 
(Figure 9). The storm had a fairly uniform distribution of rainfall (4mm per hour) 
throughout the duration of the event. Rain falling on the asphalt yielded sharp hydrograph 
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peaks and a high total volume of runoff water. Only about one peak per hour (0.03mm 
per hour of runoff) was recorded for the cement blocks with 60% impervious surface. 
These data are representative of data gathered at the other stalls and reflect little or no 
runoff from the permeable pavement stalls. 

Figure 9: Surface Runoff from 60% Impervious Pavement vs. Asphalt (Booth, 1996) 
 
In contrast to surface runoff, subsurface flow generally responds more slowly and more 
uniformly. The data for a storm of short duration and moderate intensity are represented 
in the following graph (Figure 10). Individual peaks on the bar graph indicate rainfall 
rates as high as 14mm per hour, lasting for short durations (15-minute intervals). Runoff 
gauges on all four systems showed virtually no surface runoff (on average 0.03 mm). It 
displays a characteristically attenuated discharge peak and lagged response to the rainfall 
inputs. All pervious surfaces responded similarly. For the asphalt surface, the volume of 
water running off the asphalt responded quickly to changes in the rate of rainfall. This is 
indicated by high peak flows corresponding with precipitation amounts, with little lag 
time noted (Figure 11).  
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Figure 10: Subsurface Runoff From Pavement Less Than 5% Impervious Compared to 
Precipitation (Booth, 1996) 

 

Figure 11: Surface Runoff From Asphalt Compared to Precipitation (Booth, 1996) 
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Water quality results were obtained from samples collected directly from tipping bucket 
gauges. Only five samples from the four subsurface collection troughs and the asphalt 
surface runoff were analyzed. Chemical analysis of the subsurface samples showed sub-
detection levels for many of the constituents and relatively low levels for all tested 
compounds. Measured concentrations of common metals (copper, lead, zinc aluminum 
and iron) were substantially below the reported national averages. Subsurface samples 
did show slightly higher concentrations than runoff, which can be attributed to the 
troughs collecting the "dirtiest" 2 percent of runoff, from directly under where vehicles 
park. Still, these concentrations were below typical values seen in urban runoff.  
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4.6 Grass Swales 
 Field Study 
 Highway Grass Channels, Northern Virginia, Maryland, and Florida 
 
Introduction 
 
The U.S. Department of Transportation, Federal Highway Administration conducted a 
field study to determine the pollutant removal efficiencies of grassed channels and swales 
along highways in Northern Virginia, Maryland and Florida. Sampling was conducted at 
the inflow and outflow areas of the channels, which provided data for quantity and 
quality of waters entering and leaving the channels. The samples were analyzed for the 
following pollutants: 
 

− Total Suspended Solids (TSS) 

− Heavy Metals (cadmium, copper, lead and zinc) 

− Nitrogen (Total Kjeldahl Nitrogen and nitrite/nitrate) 

− Total Phosphorus 

− Total Organic Carbon 
 
Twelve rainfall events were monitored, including both frequent and infrequent rainfall 
periods, most involving discrete stormwater runoff events following a minimum of two 
days of dry weather. In addition continuous rainfall periods of seven to 14 days were 
included to determine overall removal efficiencies.  
 
Project Area 
 
The test area in northern Virginia is located along I-66. The channel has an average slope 
of 4.7% with a total drainage area of 1.27 acres (0.51 ha). Stormwater enters the channel 
indirectly, by means of overland flow. Stormwater data were collected from June 13, 
1987 through November 12, 1987. The test site in Maryland is a grass channel located 
alongside I-270. This channel has a slope of 3.2% and a total drainage area of 1 acre 
(0.40 ha) with stormwater entering by means of overland flow. Data were collected for 
the period beginning June 18, 1987 and ending mid-September 1987. The Florida test site 
is a grass channel median located between the East and West lanes of I-4. The Florida 
grass channel has a lower slope than the other two test sites with a drainage area of 0.56 
acres (0.23 ha). Data collection began at this site on February 25, 1988 and ended on 
October 31, 1988.  
 
Project Results Summary 
 
All three locations showed some effectiveness with regard to pollutant removals, 
although results varied depending on the method of analysis and the location. The results 
for all three locations are represented in Table 8. Sediment core samples were obtained 
from the channels and compared to samples from adjacent, upland areas, to determine 
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pollutant removal effectiveness of the grass channels. Based on the data from the analysis 
the following conclusions were made. Removal of metals appears to be directly related to 
the removal of TSS, whereas nutrient removal is not. Removal of TSS can be estimated 
using flow depth and travel time relationships. Relatively low nutrient removal may be 
observed in channels that are effective in removing other pollutants. The controlling 
factors in pollutants removal of grass channels are length, channel geometry, channel 
slope and average flow. Both metals and nutrients are removed in grass channels, but 
metal removal is more reliable. 
 
Table 8: Long Term Pollutant Removal Estimates for Grassed Swales 

 TSS TOC TKN NO2/NO3 TP Cd Cr Cu Pb Zn 

VA 65% 76% 17% 11% 41% 12-98% 12-16% 28% 41-55% 49% 

MD -85% 23% 9% -143% 40% 85-91% 22-72% 14% 18-92% 47% 

FL 98% 64% 48% 45% 18% 29-45% 51-61% 62-67% 67-94% 81% 
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5 CONCLUSION 
 
Pollutant loading reduction data for bioretention systems are promising in that removal 
percentages for heavy metals and nutrients seem quite high. Generally, the experimental 
data show a fairly consistent removal rate for all of the tested bioretention systems for 
heavy metals and most nutrients (Table 9). Field study results support the laboratory 
baseline data collected by the University of Maryland, College Park. However, the field 
studies provide data for single, simulated rainfall events using synthetic rainfall. A larger 
number of sampled events would be required for statistical validity of the results. 
 
Table 9: Pollutant Removal Efficiencies for Laboratory and Field Bioretention Studies 

Pollutant 
Laboratory 

(small) 
Laboratory 

(large) Beltway Plaza Inglewood Plaza 
Pb 93–97% 93–97% >95% 70% 

Cu 91–97% 90–93% 97% 43% 

Zn 93–98% 87–96% >95% 64% 

P 16–83% 0–81% 65% 87% 

TKN 55–80% 37–68% 52% 67% 

NH4
+ <0 -83% 54 -86% 92% N/A 

NO3
- 11–26% <0–23% 16% 15% 

TN 60–75% <0–43% 49% N/A 

 
The use of synthetic runoff during the bioretention experiments, both in the lab and field, 
allowed the concentrations of applied pollutants to be controlled and accurately 
measured, so that influent and effluent levels could be compared. In addition, infiltration 
could be determined based on the volume of runoff verses volume input. The statistical 
analysis applied for the mass loadings was sound. However, testing for these studies has 
not been conducted for any actual rainfall events to determine effectiveness of the system 
for reducing runoff volume and pollutant loads. A comparison of average pollutant 
removal efficiencies is shown in Figure 12. 
 
The grass swale data from the Federal Highway study show trends in removal of metals 
as they relate to TSS removal for three different areas in the United States. However a 
short study period, using data from only a few storm events, is used to quantify the 
results. Additional data from numerous storm events would be required to provide 
statistical validity to the analysis. The data from additional, less extensive studies 
conducted by the University of Virginia help to validate the highway data, as pollutant 
loading removal rates and runoff volume reduction rates were fairly consistent between 
the two studies. Conclusions drawn from both studies indicate that not only length, but 
also longitudinal slope and the presence of check dams increase the pollutant removal 
capabilities (Kuo, 1999). 
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Figure 12: Pollutant Removal Rates for Laboratory and Field Experiments of Bioretention Systems 
 
In addition, a study conducted in Ontario, Canada concluded that no evidence existed to 
show that nutrient or metal concentrations in soils increased with age in grass swales, as 
concentrations varied regardless of age. Also, the Canadian study determined that no 
degradation in vegetative quality resulted from continuous exposure to stormwater 
runoff. It was shown that vegetation quality was similar to what would be found along 
conventional systems (Sabourin, 1999). The Canadian study also showed that total runoff 
volumes from grassed swales were 6-30% less than conventional systems and that a 
loading comparison revealed that the system released significantly less pollutants than 
conventional systems.  
 
Permeable pavements can reduce the percent imperviousness for urban areas, which 
allows for greater infiltration rates and reduced runoff volumes. In addition these 
alternate pavement types function as stormwater pollutant removal mechanisms. 
Preliminary data from the Washington project show effectiveness, but too few storms 
have been analyzed. Only the Florida Aquarium parking lot data represent an analysis of 
a significant number of actual storm events. As the study continues, and second year data 
become available, more compelling proof of the pollutant removal effectiveness and 
runoff volume reduction can be realized. The methodology for testing runoff volume 
reduction and mass pollutant loadings in the Florida study provided reliable data. 
 
Extensive data exist that show runoff volume reduction using vegetated roof covers in 
Europe, especially Germany. The data are specific to temperate climates and results may 
vary considerably for other areas in the United States. However, the Philadelphia project 
shows the benefits of this application in reducing runoff volume by reducing the level of 
imperviousness in urbanized areas. Further, it demonstrates the capacity for retrofit of 
green roofs in highly impervious, older, urbanized U.S. cities experiencing chronic CSO 
problems. Little data are available from this demonstration project.  However, with 
continued monitoring, evidence of the suitability of green roofs in the United States may 
become more apparent.  
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6 RECOMMENDATIONS 
 
A detailed comparison of pre- and post-development conditions and an analysis of 
adjacent areas using traditional stormwater controls and LID practices side-by-side, 
would provide the best possible assessment of LID effectiveness hydrologically and as a 
mechanism for reducing pollutant loadings. The Jordan Cove Urban Watershed project in 
Waterford, Connecticut, is currently under construction for a side-by-side analysis, 
however, no data are available at this time. Baseline predevelopment hydrological data 
are currently being collected for comparison once the development is completed and 
monitoring begins.  
 
Most of the current field data available for bioretention facilities are for single, simulated 
rainfall events. Fitting the existing, tested bioretention areas in Prince George's County 
with monitoring equipment and running a significant number of tests on actual rainfall 
events over 9 months to 1 year, would provide higher quality data. Long term studies 
would prove or disprove the long-term effectiveness of bioretention systems, as well as 
provide information on trends in soil fertility lifetimes and trends in reduced capabilities 
over time. The two-year Florida Aquarium study is currently the best possible source for 
these data.  
 
The majority of case studies cited above are ongoing investigations, and reported data 
represent preliminary findings. Follow-up on these studies will provide better support for 
proof of effectiveness of LID practices. Additional studies testing LID practices should 
be identified as the use of these practices grows. Preliminary findings should be viewed 
as a starting point, and not the empirical proof of effectiveness for the various LID 
practices studied. The development of a database for entry and storage of LID study data 
could provide a useful tool for future investigation of LID effectiveness.  
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Channel-Forming Discharge

by R. R. Copeland, D. S. Biedenharn, and J. C. Fischenich

PURPOSE:  The purpose of this Technical Note is to provide guidance and cautions to be used
in approximating channel-forming discharge with bankfull, specified recurrence interval, and
effective discharge methodologies.  There are limitations for each of these three methods that the
user must recognize.

INTRODUCTION:  An alluvial river adjusts the dimensions of its channel to the wide range of
flows that mobilize its boundary sediments.  For many rivers and streams, it has been observed
that a single representative discharge may be used to determine a stable channel geometry.  The
use of a single representative discharge is the foundation of  “regime” and “hydraulic geometry”
theories for determining morphological characteristics of alluvial channels.  This representative
channel-forming (dominant) discharge has been given several names by different researchers,
including bankfull, specified recurrence interval, and effective discharge.  This has led to
confusion with both terminology and understanding of fundamental stream processes.

In this Technical Note the channel-forming (dominant) discharge is defined as a theoretical
discharge that if maintained indefinitely would produce the same channel geometry as the natural
long-term hydrograph.  Channel-forming discharge concepts are applicable to stable alluvial
streams (i.e., streams that have the ability to change their shape and are neither aggrading nor
degrading).  For channels in arid environments where runoff is generated by localized high-
intensity storms and the absence of vegetation ensures that the channel will adjust to each major
flood event, the channel-forming discharge concept is generally not applicable.

Channel-forming discharge can be estimated in stable alluvial streams using one of three
prescribed methodologies.  One such deterministic discharge is the bank-full discharge, which is
most commonly defined as the maximum discharge that the channel can convey without flowing
onto its floodplain.  Another deterministic discharge used to represent the channel-forming
discharge is a specified recurrence interval discharge, typically between the mean annual and
five-year peak.  The third deterministic discharge is the effective discharge, which is defined as
the discharge that transports the largest fraction of the average annual bed-material load.  These
three discharges are considered deterministic, not theoretical, because their values can be
determined from calculations following a designated procedure.  None of these three
deterministic discharges should be assumed to be the channel-forming discharge a priori without
confirmation using field indicators of geomorphic significance.  Limitations of each of these
methods must be considered by the user.  The selection of the appropriate method will be based
on data availability, physical characteristics of the site, level of study, and time and funding
constraints.  If possible, it is recommended that all three methods be used and cross-checked
against each other to reduce the uncertainty in the final estimate.
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BANK-FULL DISCHARGE:  Bank-full discharge is the maximum discharge that the channel
can convey without overflowing onto the floodplain.  This discharge is considered to have
morphological significance because it represents the breakpoint between the processes of
channel formation and floodplain formation.

Bank-full discharge is determined first by identifying bank-full stage and then determining the
discharge associated with that stage.  Identifying the relevant field features that define the bank-
full stage can be problematic.  Many field indicators have been proposed, but none appear to be
generally applicable or free from subjectivity (Williams 1978).  The most common definition of
bank-full stage is the elevation of the active floodplain (Wolman and Leopold 1957 and Nixon
1959).  Another common definition of bank-full stage is the elevation where the width to depth
ratio is a minimum (Wolman 1955; Pickup and Warner 1976).  This definition, diagramed in
Figure 1, is systematic and relies only on accurate field surveys.  In some cases the highest
elevation of channel bars may be used as an indicator of bank-full stage (Wolman and Leopold
1957).  Woodyer (1968) defines the bank-full stage of rivers having several overflow surfaces as
the elevation of the middle bench.  Wolman (1955) combines the width to depth ratio criterion
with identifying a discontinuity in the channel boundary such as a change in its sedimentary or
vegetative characteristics.  Schumm (1960) defined bank-full stage as the height of the lower
limit of perennial vegetation, primarily trees.  Similarly, Leopold (1994) states that bank-full
stage is indicated by a change in vegetation, such as herbs, grasses, and shrubs.  Given the
number of criteria in common use to define bank-full stage and the considerable experience
required to apply them, it is not surprising that there can be wide variability in field
determination of bank-full stage.

Figure 1.  Bank-full depth using width-depth ratio (after Knighton 1984)
(To convert feet to meters, multiply by 0.3048)
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The field identification of bank-full indicators is often difficult and subjective and should only be
preformed in stream reaches that are stable and alluvial (Knighton 1984).  The stream reach
should be identified as stable and alluvial before field personnel attempt to identify bank-full
stage indicators.  If the project reach is unstable (or non-alluvial), it may be possible to find
indicators of bank-full stage in stable alluvial reaches upstream or downstream on the same
stream.  The process of identifying bank-full indicators is often an iterative process that involves
a great deal of judgement.

If a reach is not stable and alluvial, indicators of bank-full stage will be unreliable.  Some
examples are given below:

a. If a reach is non-alluvial, then sediment transport capacity normally exceeds sediment
supply, and deposits would be missing or underdeveloped.  Using underdeveloped
deposits as bank-full indicators would result in too low a channel-forming discharge.
Deposits could also be relics of extreme flood events, in which case they would normally
give too high a channel-forming discharge.

b. If the channel is degrading, then sediment transport capacity exceeds sediment supply, and
the observations above for the non-alluvial channel hold true.  In addition, since the bed of
the channel is lowering, former floodplain deposits are being abandoned (they are in the
process of becoming terraces).  Using these features as indicators would give too high a
channel-forming discharge.

c. If the channel is aggrading, the in-channel deposits could be incorrectly mistaken for
bank-full stage indicators.  Since the bed of the stream is rising, using the existing
floodplain as an indicator would give too low a discharge.  (The floodplain will aggrade as
well, but usually at a slower rate than the channel.)

Confusion often occurs when criteria suggest a bank-full stage at an elevation that is not close to
the top of either bank.  This condition suggests that the channel may not be in equilibrium, that
the existing channel geometry may not be stable, and that the channel-forming discharge would
be poorly approximated by the bank-full discharge.  Since stream restoration is most often
practiced in unstable channels and watersheds (instability is often the reason for restoration),
field determination of bank-full stage may be impractical or impossible.  In fact attempting to
determine a channel-forming discharge from an unstable stream is in conflict with the theoretical
premise that is the basis for the channel-forming discharge concept.

Once bank-full stages are estimated for a reach of the stream, then bank-full discharge can be
estimated.  Ideally, the discharge associated with bank-full stage can be determined from a stage-
discharge rating curve based on measured data at the project site.  When floodplain conveyance
is significant with respect to channel conveyance, there will be a distinct break in the stage-
discharge rating curve at bank-full stage as shown in Figure 2.  The data scatter in Figure 2
occurs because stage is not a unique function of discharge in alluvial streams.  It is therefore
necessary to estimate a rating curve through the data scatter.  It is best to consider that the bank-
full discharge will have a range rather than a single discrete value.  Uncertainty associated with
the  stage-discharge  relationship  is  addressed  in EM 1110-2-1619  (USAEHQ 1996).   In cases
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Figure 2.  Stage-discharge rating curve Bogue Chitto River near Bush, LA
(To convert feet to meters, multiply by 0.3048.  To convert cubic feet per

second to cubic meters per second, multiply by 0.02831685)

where floodplain conveyance is not significant with respect to channel conveyance, there may
not be a distinct break in the stage-discharge rating curve (Figure 3).  In this case the bank-full
discharge may not have as much morphological significance as when floodplain flow is
significant.  Lacking gage data at the project site, a stage-discharge rating curve can be
determined from a backwater analysis.  Ideally, the downstream starting water-surface elevation
will be based on data from a gaging station.  The accuracy of this rating curve will depend on the
uncertainties associated with assigned hydraulic roughness coefficients and the cross-section
geometry.  Uncertainty is greatest when the stage-discharge rating curve is estimated from a
single cross section.  In this case both hydraulic roughness and energy slope must be assigned.  It
is best if the determination of bank-full stage occurs over a reach of at least one wavelength or
10 channel widths.  An example of a comparison of bank-full stage and a computed water-
surface elevation is shown in Figure 4.  Note in Figure 4 that bank-full stage is taken to be at the
bottom of the top-of-bank data scatter because this represents the elevation that flow onto the
floodplain begins.  Also note that considerable variability in bank-full stage could be estimated if
only a single top-of-bank point were used in the analysis.  The hydraulic engineer determines
what method is best suited to compute the bank-full discharge from the bank-full stage
indicators.  For example, backwater computations may be required in some cases, while normal
depth computations will be sufficient in others.
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Figure 3.  Stage-discharge rating curve Mississippi River at Tarbert Landing,
MS (To convert feet to meters, multiply by 0.3048.  To convert cubic feet per

second, multiply by 0.02831685)

Figure 4.  Long-channel variation in bank top elevations:  Lower Mississippi River
(Biedenharn and Thorne 1994)

0018947



ERDC/CHL CHETN-VIII-5
December 2000

6

The following guidelines are provided relative to field determination of bank-full discharge and
use of bank-full discharge as the channel-forming discharge:

a. Bank-full discharge is geomorphologically significant only in stable alluvial channels.
Therefore, the reach where bank-full stages are determined should be stable and the
streambed should be mobile at bank-full flow.

b. When the bank-full discharge is to be used to determine channel dimensions for the main
channel, the field indicators used for the identification of the bank-full stage must be top-
of-bank indicators.  A stage identified by the edge of the active channel, the beginning of
woody vegetation, or the top of channel bars may have value for designing those
particular features in a restored channel, but should not be used for establishing the bank
height of a stable channel.  Only bank-full discharges, which are top-of-bank discharges,
are morphologically significant in establishing the channel-forming discharge.

c. An exception to the above rule is in a stable and alluvial incised stream that has formed a
new floodplain within the incised channel.  In this case, the top of the high bank is now an
abandoned floodplain or terrace, and there should be newly formed top-of-bank features
within the older incised channel.  However, it is important to remember that the new
floodplain may not yet be fully formed, that is, the channel may not be stable (it may still
be aggrading).  This would give misleading values for the bank-full discharge.

d. Assuming that the bank-full discharge for one reach of a stream is the same as the bank-
full discharge in another reach may not be appropriate.  The location of the break between
the channel and the floodplain is influenced by many factors, including (but not limited to)
the following:

(1) Confinement of the floodplain.

(2) Hydrologic regime.

(3) Sediment supply.

(4) Bed and bank sediment size and cohesiveness.

(5) Size and type of vegetation on the floodplain and within the channel.

(6) Controls on channel width, slope and alignment.

For example, the bank-full discharge taken from a reach with a narrow floodplain may be
inappropriate for use on another reach on the same stream, which has a wide floodplain.

SPECIFIED RECURRENCE INTERVAL DISCHARGE:  Due to difficulties in the
identification of bank-full discharge and stage, many researchers have related the channel-
forming discharge to a specific recurrence interval discharge. In these studies the researchers
have typically studied stable streams where bank-full stage could readily be determined and
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where stream gages were located nearby.  Under these conditions, bank-full discharge is
assumed to be the channel-forming discharge, and most of the literature addressing specified
return interval discharge use the two terms interchangeably.  This can be confusing as studies are
actually comparing two methods for approximating the channel-forming discharge, and not
actually comparing an approximation method to the true value

In general, bank-full discharge in stable channels has been found to correspond to an annual
flood recurrence interval of approximately 1 to 2.5 years and the 1.5-year recurrence flood has
been shown to be a representative mean of many streams (Leopold 1994).  However, there are
many instances where the channel-forming discharge does not fall within the 1 to 2.5 year range.
Recurrence interval relations are intrinsically different for channels with flashy hydrology than
for those with less variable flows.  For instance, Williams (1978) clearly showed that out of 35
floodplains he studied in the United States, the bank-full discharge varied between the 1.01- and
32-year recurrence interval, and that only about a third of those streams had a bank-full discharge
recurrence interval between one and five years.  In a similar study, Pickup and Warner (1976)
determined that bank-full recurrence intervals ranged from 4 to 10 years. Because of such
discrepancies, many have concluded that recurrence interval approaches tend to generate poor
estimates of bank-full discharge. Hence, field verification is recommended to insure that the
selected discharge reflects morphologically significant features.

EFFECTIVE DISCHARGE:  Effective discharge is defined as the mean of the discharge
increment that transports the largest fraction of the annual sediment load over a period of years
(Andrews 1980).  The effective discharge incorporates the principle prescribed by Wolman and
Miller (1960) that the channel-forming discharge is a function of both the magnitude of the event
and its frequency of occurrence.  It is calculated by integrating the flow-duration curve and a
bed-material-sediment rating curve.  A graphical representation of the relationship between
sediment transport, frequency of the transport, and the effective discharge is shown in Figure 5.
The peak of curve C from Figure 5 marks the discharge, which is most effective in transporting
sediment, and therefore it is hypothesized that it does the most work in forming the channel.

Effective and bank-full discharges are not always equivalent as reported by Benson and Thomas
(1966), Pickup and Warner (1976), Webb and Walling (1982), Nolan, Lisle, and Kelsy (1987),
and Lyons, Pucherelli, and Clark (1992).  This suggests that the effective discharge may not
always be an adequate surrogate for the channel-forming discharge.

The recommended procedure to determine the effective discharge is further discussed in a
Technical Report by Biedenharn et al. (in preparation), and summarized in a Technical Note by
Biedenharn and Copeland (in preparation).

CHANNEL-FORMING DISCHARGE RELATED TO DRAINAGE AREA:  Use of regional
regression curves for determining channel-forming discharge as a sole function of the drainage
area is not recommended, as drainage area is only one of many parameters affecting runoff.
However, within physiographically similar watersheds, it may be useful to develop a channel-
forming discharge versus drainage area curve for use in that watershed.  Emmett (1975)
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Figure 5.  Derivation of total sediment load-discharge histogram (III) from flow
frequency (I) and sediment load rating curves (II)

developed such a curve for the Salmon River in Idaho (Figure 6). Emmett (1975) chose stable
channel reaches for his study and assumed that bank-full discharge was equivalent to channel-
forming discharge.  Although the regression line fits the data in a visually satisfactory fashion, it
should be noted that for a drainage area of about 80.6 sq km (70 square miles), the bank-full
discharge varied between about 8.50 cu m/s (300 cfs) and 25.48 cu m/s (900 cfs).  This large
range should not necessarily be attributed to errors in field measurements, but rather to the
natural variation in bank-full discharge with drainage area.

CONCLUSIONS:  Due to the limited scope of many stream restoration projects, hydraulic
design has been attempted using only a single representative discharge.  Using a representative
or channel-forming discharge may be appropriate for determining initial or preliminary design
dimensions, but the difficulty in the determination of the channel-forming discharge and the
uncertainty related to the concept itself makes its sole use untenable for reliable and effective
hydraulic design.  However, the concept of channel-forming discharge is useful and has become
an accepted part of channel restoration design and therefore methods to calculate this value are
required.  All three methodologies for estimating the channel-forming discharge present
challenges.  The selection of the appropriate method will be based on data availability, physical
characteristics of the site, level of studs, and time and funding constraints.  It is recommended
that all three methods be used and crosschecked against each other to reduce the constraints in
the final estimate of the channel-forming discharge.
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Figure 6.  Bank-full discharge as a function of drainage area (To convert to square
kilometers, multiply by 2.58.  To convert to cubic meters per second, multiply

by 0.02831685) (Emmett 1975)

ADDITIONAL INFORMATION:  Additional information may be obtained from Dr. R. R.
Copeland, Coastal and Hydraulics Laboratory, U.S. Army Engineer Research and Development
Center (ERDC), 3909 Halls Ferry Road, Vicksburg, MS 39180, at 601-634-2623 or e-mail
Ronald.R.Copeland@erdc.usace.army.mil; Dr. D. S. Biedenharn, Coastal and Hydraulics Labo-
ratory, U.S. Army Engineer Research and Development Center (ERDC), 3909 Halls Ferry Road,
Vicksburg, MS 39180, at 601-634-4653 or e-mail David.S.Biedenharn@erdc.usace.army.mil; or
Dr. C. J. Fischenich, Environmental Laboratory, U.S. Army Engineer Research and
Development Center (ERDC), 3909 Halls Ferry Road, Vicksburg, MS 39180, at 601-634-3449
or e-mail Craig.J.Fischenich@erdc.usace.army.mil.

The content of this TN are not to be used for advertising, publication, or promotional purposes.
Citation of trade names does not constitute an official endorsement or approval of the use of such
commercial products.
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TO: RWQCB Executive Officers
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Chief Counsel
OFFICE OF CHIEF COUNSEL

DATE:

SUBJECT: STATE WATER BOARD ORDER WQ 2000-11:  SUSMP

On October 5, 2000, the State Water Resources Control Board (State Water Board) adopted a
precedential decision concerning the use of Standard Urban Storm Water Mitigation Plans
(SUSMPs) in municipal storm water permits.  (Order WQ 2000-11; hereafter referred to as “the
Order.”)  The Order arose from the municipal storm water permit in the Los Angeles region.  As
a precedential decision, the State Water Board has recognized that the decision includes
significant legal or policy determinations that are likely to recur.  (Gov. Code §11425.60.)  The
Regional Water Quality Control Board (Regional Water Board) orders must be consistent with
applicable portions of the State Water Board’s precedential decisions.

In the Order, the State Water Board considered SUSMPs related to new development and
redevelopment.  The SUSMPs include a list of best management practices (BMPs) for specific
development categories, and a numeric design standard for structural or treatment control BMPs.
The numeric design standard created objective and measurable criteria for the amount of runoff
that must be treated or infiltrated by BMPs.  The purpose of the SUSMPs is to control runoff
both during and after construction.

Several of the conclusions reached in the Order are likely to recur, and future municipal storm
water permits must be consistent with the principles set forth therein.1  Pursuant to the Clean
Water Act, municipal storm water permits must require controls to reduce the discharge of
pollutants to the maximum extent practicable (MEP).  The Order finds that the provisions in the
SUSMPs, as revised in the Order, constitute MEP.  The Order also discusses areas where the
Regional Water Boards may exercise more discretion.

                                                
1  The Order considered a Phase I storm water permit, applicable to urban areas with populations of 100,000 and
greater.  The State Water Board will soon embark on Phase II, which will include municipal permits for smaller
municipalities.  The Order did not address Phase II requirements, which may be different than Phase I requirements.
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1.  The Order finds that the design standard in the SUSMPs, which essentially requires that
85 percent of the runoff from specified categories of development be infiltrated or treated,
reflects MEP.  It is conceivable that the specific design standard could vary depending on
such factors as rainfall and soil characteristics.

2.  The Order determined that SUSMPs appropriately applied to the following categories of
development: single-family hillside residences, 100,000 square foot commercial
developments, automotive repair shops, restaurants, home subdivisions with 10 to 99 housing
units, home subdivisions with 100 or more housing units, and parking lots with 5,000 square
feet or more or with 25 or more parking spaces and potentially exposed to storm water
runoff.  Redevelopment projects that are within one of these categories are included if the
redevelopment adds or creates at least 5,000 square feet of impervious surface to the original
developments; if the addition constitutes less than 50 percent of the original development, the
design standard only applies to the addition.  The Order approved a waiver from compliance
with the design standard where there is a risk of groundwater contamination because a known
unconfined aquifer lies beneath the land surface or an existing or potential underground
source of drinking water is less than 10 feet from the soil surface.

3.  The Order allows broader discretion by the Regional Water Boards to decide whether to
include additional types of development in future SUSMPs.  These areas for potential future
inclusion in SUSMPs include retail gasoline outlets, ministerial projects (only discretionary
projects are included in the approved SUSMPs), and projects in environmentally sensitive
areas.  If Boards include these types of developments in future permits, the Order explains
the types of evidence and findings that are necessary.

4.  The Order encourages regional solutions.  The Order endorses establishment of a mitigation
fund or “bank” that could be funded by developers who obtain waivers from the design
standards.  The Order explains that such a funding mechanism must be developed after
consultation with appropriate local agencies.

The SUSMPs as developed by the Los Angeles Regional Water Board resulted from a
requirement in a municipal storm water permit to draft and submit a proposal.  The Regional
Water Board then made revisions to the SUSMPs, and the State Water Board made further
revisions prior to approving the SUSMPs.  In light of the specificity and detail in the Order,
Regional Water Boards should simply incorporate SUSMP requirements for new development
and redevelopment into new municipal permits, rather than adopting a process of submittal,
review and revision of proposals.  In adopting SUSMPs in permits, the requirements should be
substantially similar to the SUSMPs approved in the Order.  If, for example, the Regional Water
Board determines that a different design standard than 85 percent of the runoff is appropriate, the
permit findings should explain how the alternative design standard is generally equivalent to the
standards approved in the Order, and why the alternative standard is appropriate to the area.  The
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general principles of the Order—that design standards for BMPs for new development and
redevelopment are required—must be implemented.

cc: Edward C. Anton
  Acting Executive Director
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COMMISSION ON STATE MANDATES

Mailing List
Last Updated: 12/9/16

Claim Number: 10TC11

Matter: California Regional Water Quality Control Board, San Diego Region, Order No.
R920090002

Claimants: City of Dana Point
City of Laguna Hills
City of Laguna Niguel
City of Lake Forest
City of Mission Viejo
City of San Juan Capistrano
County of Orange
Orange County Flood Control District

TO ALL PARTIES, INTERESTED PARTIES, AND INTERESTED PERSONS:
Each commission mailing list is continuously updated as requests are received to include or remove any
party or person on the mailing list. A current mailing list is provided with commission correspondence,
and a copy of the current mailing list is available upon request at any time. Except as provided otherwise
by commission rule, when a party or interested party files any written material with the commission
concerning a claim, it shall simultaneously serve a copy of the written material on the parties and
interested parties to the claim identified on the mailing list provided by the commission. (Cal. Code Regs.,
tit. 2, § 1181.3.)

Nasser Abbaszadeh, Director of Public Works/City Engineer, City of Laguna Niguel
30111 Crown Valley Parkway, Laguna Niguel, CA 92677
Phone: (949) 3624377
Nabbaszadeh@cityoflagunaniguel.org

Hossein Ajideh, City of San Juan Capistrano
32400 Paseo Adelanto, San Juan Capistrano, CA 92675
Phone: (949) 2344413
HAjideh@sanjuancapistrano.org

Joe Ames, City of Mission Viejo
200 Civic Center, Mission Viejo, CA 92691
Phone: (949) 4708419
james@cityofmissionviejo.org

Rebecca Andrews, Associate, Best Best & Krieger, LLP
655 West Broadway, 15th Floor, San Diego, CA 92101
Phone: (619) 5251300
Rebecca.Andrews@bbklaw.com

Socorro Aquino, State Controller's Office
Division of Audits, 3301 C Street, Suite 700, Sacramento, CA 95816
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Phone: (916) 3227522
SAquino@sco.ca.gov

Harmeet Barkschat, Mandate Resource Services,LLC
5325 Elkhorn Blvd. #307, Sacramento, CA 95842
Phone: (916) 7271350
harmeet@calsdrc.com

Ryan Baron, Of Counsel, Best Best & Krieger LLP
18101 Von Karman Avenue, Suite 1000, Irvine, CA 92612
Phone: (949) 2636568
ryan.baron@bbklaw.com

Lacey Baysinger, State Controller's Office
Division of Accounting and Reporting, 3301 C Street, Suite 700, Sacramento, CA 95816
Phone: (916) 3240254
lbaysinger@sco.ca.gov

Shanda Beltran, General Counsel, Building Industry Legal Defense Foundation
Building Association of Southern California, 17744 Sky Park Circle, Suite 170, Irvine, CA 92614
Phone: (949) 5539500
sbeltran@biasc.org

Cindy Black, City Clerk, City of St. Helena
1480 Main Street, St. Helena, CA 94574
Phone: (707) 9682742
cityclerk@cityofsthelena.org

Danielle Brandon, Budget Analyst, Department of Finance
915 L Street, Sacramento, CA 95814
Phone: (916) 4453274
danielle.brandon@dof.ca.gov

Allan Burdick, 
7525 Myrtle Vista Avenue, Sacramento, CA 95831
Phone: (916) 2033608
allanburdick@gmail.com

J. Bradley Burgess, MGT of America
895 La Sierra Drive, Sacramento, CA 95864
Phone: (916)5952646
Bburgess@mgtamer.com

David Burhenn, Burhenn & Gest,LLP
624 S. Grand Ave., Suite 2200, Los Angeles, CA 90017
Phone: (213) 6298788
dburhenn@burhenngest.com

Gwendolyn Carlos, State Controller's Office
Division of Accounting and Reporting, 3301 C Street, Suite 700, Sacramento, CA 95816
Phone: (916) 3230706
gcarlos@sco.ca.gov

Daniel Carrigg, Deputy Executive Director/Legislative Director, League of California Cities
1400 K Street, Suite 400, Sacramento, CA 95814
Phone: (916) 6588222
Dcarrigg@cacities.org

Deborah Carson, Stormwater/Solid Waste Program Manager (Contract), City of Rancho Santa
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Margarita
22112 El Paseo, Rancho Santa Margarita, CA 92688
Phone: (949) 6351800
dcarson@cityofrsm.org

Bruce Channing, City Manager, City of Laguna Hills
24035 El Toro Road, Laguna Hills, CA 92653
Phone: (949) 7072611
bchanning@lagunahillsca.gov

Annette Chinn, Cost Recovery Systems,Inc.
7052 East Bidwell Street, #294, Folsom, CA 95630
Phone: (916) 9397901
achinncrs@aol.com

Carolyn Chu, Senior Fiscal and Policy Analyst, Legal Analyst's Office
925 L Street, Sacramento, CA 95814
Phone: (916) 3198326
Carolyn.Chu@lao.ca.gov

Michael Coleman, Coleman Advisory Services
2217 Isle Royale Lane, Davis, CA 95616
Phone: (530) 7583952
coleman@muni1.com

Chris Crompton, Deputy Director of Public Works, Orange County Public Works
Orange County Environmental Resources, 2301 North Glassell Street, Orange, CA 92865
Phone: (714) 9550630
chris.crompton@ocpw.ocgov.com

William Curley, Lozano Smith
515 S. Figuera Street, Los Angeles, CA 90071
Phone: (213) 9291066
wcurley@lozanosmith.com

Marieta Delfin, State Controller's Office
Division of Accounting and Reporting, 3301 C Street, Suite 700, Sacramento, CA 95816
Phone: (916) 3224320
mdelfin@sco.ca.gov

Terry Dixon, City of Laguna Niguel
30111 Crown Valley Parkway, Laguna Niguel, CA 92677
Phone: (949) 3624300
tdixon@cityoflagunaniguel.org

James Eggart, Woodruff,Spradlin & Smart
555 Anton Boulevard, #1200, Costa Mesa, CA 92626
Phone: (714) 4151062
JEggart@wsslaw.com

Donna Ferebee, Department of Finance
915 L Street, Suite 1280, Sacramento, CA 95814
Phone: (916) 4453274
donna.ferebee@dof.ca.gov

Rod Foster, City Manager, City of Laguna Niguel
30111 Crown Valley Parkway, Laguna Niguel, CA 92677
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Phone: (949) 3624300
Rfoster@cityoflagunaniguel.org

Brad Fowler, Director of Public Works and Engineering Services, City of Dana Point
33282 Golden Latern, Dana Point, CA 92629
Phone: (949) 2483554
bfowler@danapoint.org

Susan Geanacou, Department of Finance 
915 L Street, Suite 1280, Sacramento, CA 95814
Phone: (916) 4453274
susan.geanacou@dof.ca.gov

Howard Gest, Burhenn & Gest,LLP
624 South Grand Avenue, Suite 2200, Los Angeles, CA 90402
Phone: (213) 6298787
hgest@burhenngest.com

Dillon Gibbons, Legislative Representative, California Special Districts Association
1112 I Street Bridge, Suite 200, Sacramento, CA 95814
Phone: (916) 4427887
dillong@csda.net

David Gibson, San Diego Regional Water Quality Control Board
9174 Sky Park Court, Suite 100, San Diego, CA 921234340
Phone: (858) 4672952
dgibson@waterboards.ca.gov

Catherine George Hagan, Senior Staff Counsel, State Water Resources Control Board
c/o San Diego Regional Water Quality Control Board, 2375 Northside Drive, Suite 100, San
Diego, CA 92108
Phone: (619) 5213012
catherine.hagan@waterboards.ca.gov

Shawn Hagerty, Partner, Best Best & Krieger, LLP
San Diego Office, 655 West Broadway, 15th Floor, San Diego, CA 92101
Phone: (619) 5251300
Shawn.Hagerty@bbklaw.com

Mary Halterman, Principal Program Budget Analyst, Department of Finance
Local Government Unit, 915 L Street, Sacramento, CA 95814
Phone: (916) 4453274
Mary.Halterman@dof.ca.gov

Sunny Han, Project Manager, City of Huntington Beach
2000 Main Street, Huntington Beach, CA 92648
Phone: (714) 5365907
Sunny.han@surfcityhb.org

Dorothy Holzem, Legislative Representative, California State Association of Counties
1100 K Street, Suite 101, Sacramento, CA 95814
Phone: (916) 3277500
dholzem@counties.org

Justyn Howard, Program Budget Manager, Department of Finance
915 L Street, Sacramento, CA 95814
Phone: (916) 4451546
justyn.howard@dof.ca.gov
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Thomas Howard, Executive Director, State Water Resources Control Board
P.O. Box 2815, Sacramento, CA 958122815
Phone: (916) 3415599
thoward@waterboards.ca.gov

Mark Ibele, Senate Budget & Fiscal Review Committee
California State Senate, State Capitol Room 5019, Sacramento, CA 95814
Phone: (916) 6514103
Mark.Ibele@sen.ca.gov

Edward Jewik, County of Los Angeles 
AuditorController's Office, 500 W. Temple Street, Room 603, Los Angeles, CA 90012
Phone: (213) 9748564
ejewik@auditor.lacounty.gov

Jeremy Jungreis, Attorney, Rutan & Tucker, LLP
611 Anton Boulevard, 14th Floor, Costa Mesa, CA 92626
Phone: (714) 3381882
jjungreis@rutan.com

Jill Kanemasu, State Controller's Office
Division of Accounting and Reporting, 3301 C Street, Suite 700, Sacramento, CA 95816
Phone: (916) 3229891
jkanemasu@sco.ca.gov

Anne Kato, State Controller's Office
Division of Accounting and Reporting, 3301 C Street, Suite 700, Sacramento, CA 95816
Phone: (916) 3245919
akato@sco.ca.gov

Anita Kerezsi, AK & Company
3531 Kersey Lane, Sacramento, CA 95864
Phone: (916) 9721666
akcompany@um.att.com

Mike Killebrew, Acting City Manager, City of Dana Point
33282 Golden Lantern, Dana Point, CA 926291805
Phone: (949) 2483554
mkillebrew@danapoint.org

Jay Lal, State Controller's Office (B08)
Division of Accounting & Reporting, 3301 C Street, Suite 700, Sacramento, CA 95816
Phone: (916) 3240256
JLal@sco.ca.gov

Michael Lauffer, Chief Counsel, State Water Resources Control Board
1001 I Street, 22nd Floor, Sacramento, CA 958142828
Phone: (916) 3415183
mlauffer@waterboards.ca.gov

Iain MacMillan, Attorney, Lozano Smith
515 S Figueroa St, Suite 750, Los Angeles, CA 90071
Phone: (213) 9291066
imacmillan@lozanosmith.com

Hortensia Mato, City of Newport Beach
100 Civic Center Drive, Newport Beach, CA 92660
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Phone: (949) 6443000
hmato@newportbeachca.gov

Michelle Mendoza, MAXIMUS
17310 Red Hill Avenue, Suite 340, Irvine, CA 95403
Phone: (949) 4400845
michellemendoza@maximus.com

Meredith Miller, Director of SB90 Services, MAXIMUS
3130 Kilgore Road, Suite 400, Rancho Cordova, CA 95670
Phone: (972) 4909990
meredithcmiller@maximus.com

Andre Monette, Partner, Best Best & Krieger, LLP
Claimant Representative
2000 Pennsylvania NW, Suite 5300, Washington, DC 20006
Phone: (202) 7850600
andre.monette@bbklaw.com

Richard Montevideo, Rutan & Tucker,LLP
611 Anton Blvd., Suite 1400, Costa Mesa, CA 92626
Phone: (714) 6415100
rmontevideo@rutan.com

Geoffrey Neill, Senior Legislative Analyst, Revenue & Taxation, California State Association of
Counties (CSAC)
1100 K Street, Suite 101, Sacramento, CA 95814
Phone: (916) 3277500
gneill@counties.org

Andy Nichols, Nichols Consulting
1857 44th Street, Sacramento, CA 95819
Phone: (916) 4553939
andy@nicholsconsulting.com

Adriana Nunez, Staff Counsel, State Water Resources Control Board
P.O. Box 100, Sacramento, CA 95812
Phone: (916) 3223313
Adriana.nunez@waterboards.ca.gov

Arthur Palkowitz, Artiano Shinoff
2488 Historic Decatur Road, Suite 200, San Diego, CA 92106
Phone: (619) 2323122
apalkowitz@as7law.com

Nancy Palmer, Environmental Services Manager, City of Laguna Niguel
30111 Crown Valley Parkway, Laguna Niguel, CA 92677
Phone: (949) 3624384
Npalmer@cityoflagunaniguel.org

Jai Prasad, County of San Bernardino
Office of AuditorController, 222 West Hospitality Lane, 4th Floor, San Bernardino, CA 92415
0018
Phone: (909) 3868854
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